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MenbaukoBa, O.B. OcHOBBI Hay4HbIX HCCIAed0BaHMi. y4cOHO-
METOIMYECKOE MOCOoOUe ISl CTYJEHTOB, O0YUaIOIIUXCs M0 MporpaMMme OaKalaBpCKOi
noarotoBku mo HampasieHuo 110900 «TexHonorus mpou3BOACTBa U MepepaboTKU
CENBCKOXO03sICTBEHHOM poayKinny) / O.B. MenbsaukoBa. — bpstack: M3gaTenbcTBO
Bbpsuckoit 'CXA, 2014. - 64 c.

YuebHo-MeToIuuecKoe nocodue pa3paboTaHo B COOTBETCTBUU € IPUMEPHOM MPOTrpaMMoil
110 Kypcy «OCHOBBI Hay4HbIX HCCIIEI0BaHUI», padpadboranHoil YMO no arpoHoMuyeckoMmy oOpa-
3oBanuto npu ®I'OY BIIO Poccuiickuii rocyapcTBeHHbIN arpapHblii yHuBepcutrer — MCXA ume-
Hu K.A. Tumupszesa.

[TocoOue mpenHa3HaueHO Ul MPOBEJNECHUS MPAKTHUECKUX 3aHATUH CO CTyleHTaMH, 00y-
YaIOUMMUCS 10 MporpaMmMme OakaliaBpckoil moarotoBku mo HampasieHuto 110900 «Texnomorus
IIPOM3BOJICTBA U NEPepabOTKU CEIbCKOXO035IMCTBEHHON MpOoAyKIMW». B HeM mpencTaBiieHbl COBpe-
MEHHBIE METO/bl arpOHOMHUYECKUX, 300TEXHUUYECKUX U OMOJOTMYECKHX HCCIIEOBaHUI, TEXHUKA
3aKJIa/IKM U TIPOBEJICHUS SKCIIEPUMEHTOB.

Y4ebHo-MeTonndeckoe mocodbre «OCHOBBI HAYYHBIX UCCIIETOBAHMIA» ITO3BOJIUT CTYAEHTaM
OCBOMTb TEXHUKY MaTeMaTH4YECKOH 0OpabOTKU KCIEPUMEHTAIbHBIX JaHHBIX M 3aKPENUTh JEKIH-
OHHbIN MaTepuai. [IpaBUIbHOCTH BBINOIHEHUS 3alaHUM CTYJEHTBI MOTYT IPOBEPUTH C IOMOIIIbIO
KOMIIBIOTEPHOI'0 MakeTa craTuctudeckux nporpamm Microsoft Office Excel, Straz, umeromuxcs B
CHelHaIM3UPOBaHHOM J1abopaTopuu Kadeapsl.

Peuenzent: [IponoB A.B., 1. c.-X. H., 3aBeayromuid kKapeapou JIyroBoJCTBA,
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ckoti 'CXA, npomokon Ne2 om 14 nosops 2013 2.
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EJb W 3AIAYM JACHATIIMHBI

Henab nucuMIIMHbI - GOPMUPOBAHUE 3HAHUA U YMEHUHN MO METOJIaM arpoHO-
MUYECKHX, 300TEXHUYECKUX M OMOJOTMYECKUX HCCIIEJOBAaHUM, MNIAHUPOBAHUIO, TEX-
HUKE 3aKJaJKUH U IMPOBEJCHHUIO SKCIIEPUMEHTOB, IO CTATUCTHUUECKOH 00pabOTKe U
OLIEHKE pe3yJIbTaTOB OIBITOB, pa3padOTKe HayYHO-OOOCHOBAHHBIX BBIBOJOB U IpE-

JIO’KEHUI MMPOU3BOJICTRY.

3agaum JMCUMIINHBL:

- HU3YYHUTb OCHOBHBIE MOHATHUS, KJIACCU(PUKALINUIO U CYIIHOCTh METOJIOB UCCIIE-
JIOBaHUS IO arpPOHOMHU U 300TEXHUMU;

- OBJAJETh 3HAHMSMHU W HaBbIKAMHU IUJIAHUPOBAHMS HKCIIEPUMEHTOB, HAOIIO-
JI€HUH U y4yeTa pe3yJbTaTOB B SKCIIEPUMEHTAxX 10 arpOHOMUU U 300TEXHUU;

- OBJAJETh TEXHUKON MPOBEACHHUS 300TEXHHMUYECKUX SKCIEPUMEHTOB U 3a-
KJIQJKU ONBITOB B arpOHOMHUU (BbIOOPA, MOATOTOBKH 3€MEIBHOIO y4acTKa; OpraHu3a-
LIUU TOJIEBBIX Pa0OT HA OMBITHOM y4YacTKe; 0TOOpa MOYBEHHBIX U PACTUTEIBHBIX 00-
pa3loB; OLEHKH KauecTBa Ypoxkasi), 0QOpMIICHUS HAyYHOU JOKYMEHTAIUU;

- H3Y4YUTh OCOOEHHOCTH MPUMEHEHUSI CTATUCTUYECKUX METOIOB aHaIu3a pe-
3yJbTaTOB 3KCIEPUMEHTOB;

- OBJAJETh HABBIKAMHU W 3HAHUSMHU IO OPTaHHU3ALMU U IPOBEICHUIO HAYYHO-

IIPOU3BOACTBCHHBIX U IIPOU3BOJACTBCHHLBIX OIIBITOB.

MECTO JUCIUIIVIMHBI B CTPYKTYPE OOII

Jucuunnuaa «OCHOBBI Hay4YHBIX HCCIEIOBAHUN» BXOJIUT B 0a30BYI0 4acTb
npo(hecCHOHABHOTO IUKJIA JUCIIUILINH.

[IpeaiiecTByOMKUMH AUCIMIUIMHAMH, HA KOTOPBIX HEMOCPEACTBEHHO Oa3upy-
ercst AucHUIUIMHA « OCHOBBI HAYyYHBIX MCCIEAOBAHUID ABISIIOTCS: MaTeMaTHKa, WH-
dbopmaturka, GpU3NOIOTUS U OMOXHUMHUS PACTEHUN, arpOMETEOPOIIOTHS, TOYBOBEICHHE
C OCHOBaMH reoJioruu, Mophoiorus U (U3HOJIOTHS C.-X. KUBOTHBIX.

Kypc sBisieTcsi 0CHOBONOJArarOIMM ISl U3YyYEHHUs CIEAYIOIUX TUCLUILINH:
3eMile[IeJIMe ¢ OCHOBAMU TIOYBOBEJICHUS M arpOXMMHUH, MPOU3BOACTBO MPOIYKIUU
pPacTeHUEBOCTBA, MPOU3BOACTBO MPOIYKIUHN KUBOTHOBOJICTBA, TEXHOJIOTHS XpaHe-

HUA U Hepepa60TKH IMMPOAYKIHMHU paCTCHUCBOACTBA U ) KUBOTHOBOACTBA.



TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUSA JUCIHUIIJIMHBI

(mpogeccuoHaNbHBIE KOMIIETEHIIMH):

[Tporecc u3y4yeHUs] TUCHUIUIMHBI HAMpaBlieH Ha (HOPMHUPOBAHHE CIEAYIOLIUX
npodeccnonanbHbIX komnerenuuii (ITK):

- CIIOCOOHOCTH MPUMEHSTh COBPEMEHHbIE METObl HAYYHBIX UCCIICIOBAHUI B
o0JlacCTH TPOM3BOJCTBA U MepepabOTKU  CENbCKOXO3IUCTBEHHOW MPOIYKIIUU
COTJIACHO yTBepkJAeHHBIM mporpammam (IMTK-22);

- TOTOBHOCTH K aHaJIM3y M KPUTHYECKOMY OCMBICICHHIO OT€YECTBEHHOM M
3apyOexHOW HayYHO-TEXHHYECKOM uHGpopManuu B 00JacTHM NPOU3BOACTBA U
nepepaboTku cenbekoxo3sicTBeHHo# npoaykuun (IMK-23);

- CIIOCOOHOCTH K JTa0OpaTOpHOMY aHAIM3y 0Opa3loB MOYB, paCTEHUM, MPOO
’KMBOTHOTO TIPOMCXOXKJICHUS U CelIbCKoX03sicTBeHHOM nmponykuuu (ITK-24);

- CHOCOOHOCTH K OOOOIIEHHMIO M CTAaTUCTHUYECKON 00pabOTKe pe3ynbTaToB

OIBITOB, (POPMYJIMPOBAHUIO BEIBOIOB M mpemiokenuit (IMK-25).

B PE3YJIbTATE U3YUEHUSA JUCIHIUIIJIMHBI
CTYJIEHT OJOJI’)KEH:
3uame:

- OCHOBHBIC METOJbl arpOHOMUYECKUX M 300TEXHUYECKHUX HCCIICIOBAHMUIA;
ATamnbl TUIAHUPOBAHUS DKCIIEPUMEHTA; MPaBUjia COCTABJICHUS MPOTrpaMMbl HaOJIO/Ie-
HUW U YYETOB; METOJMKY 3aKJIAJKH W TIPOBEICHUS OIBITOB B arPOHOMHUHU U 300TEX-
HUW, METOJIUKY Yy4eTa YpOKas CEIbCKOXO3SHCTBEHHBIX KYJIBTYP B OIBITE, MOPSIOK
BEJICHUS TOKYMEHTAITUU U OTYETHOCTH,

- IUTaHUpPOBaHHE 00BEMa BBHIOOPKH, HIMIUPUYECKHUE M TEOPETHUUECKHE pac-
MpeIeNiCHUs, CTATUCTHYECKUE METO bl TIPOBEPKH THUIOTE3, CYIIIHOCTh M OCHOBBI M C-
MIEPCUOHHOTO, KOPPEISAIIMOHHOTO U PETPECCHOHHOTO aHAJIU30B M MX NPUMCHCHHUE B
arpOHOMHMYECKUX U 300TEXHUYECKHX HMCCIICIOBAHUAK; TPUMEHEHUE KOMITBIOTEPHBIX

MpOrpamMM B OMBITHOM JIEJIE.

Ymemon:
- BBIYHCIISITH M MCIIOJB30BAaTh I aHAJIM3a CTATUCTHYECKHE MMOKA3aTeIIH C Iie-
JIbIO BBIOOpA JTIYUIIIMX BAPUAHTOB OIIBITA;
- TUIAHUPOBATh OCHOBHBIEC AJIEMEHTHI METOAMKH IOJIEBOTO OMbITA U METOAUK

H&y‘-IHO-XOSHfICTBGHHBIX OIIBITOB IIO 300TCXHHUH,
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- 3QJI0KUTh U MPOBECTH OMBITHI [0 arPOHOMUU (BETE€TALIMOHHBIA U TTOJIEBOM)
1 300TCXHMU;

- COCTaBUTb M 0OOCHOBATh MPOTpaMMy U METOAMKY MPOBEICHUS HAOIIOICHUI
Y aHAJIM30B B MEPHUOJI SKCIIEPUMEHTA;

- ONpPEAECHUTh KOJMYECTBEHHYIO 3aBUCUMOCTh MEXIY U3y4aeMbIMU MpPHU3HA-
KaMU U COCTaBJISITh MMPOTHO3 HAa MCIOJIb30BAaHUE arpoNPUEMOB U M3YyYaeMbIX TEXHO-
JIOTUH;

- COCTaBJIATH OTYET O MPOBEJICHUH HAYYHO-HUCCIIEI0OBATEIILCKON PabOTHI;

- TIPOBECTU UCIBITAHUSA HOBBIX arpOTEXHUYECKUX U 300TEXHUYECKHUX MPUEMOB

U TEXHOJIOTHH B YCIIOBUAX IIPOU3BOACTBA.

YYEBHO-METOJNYECKOE U UTHOPOPMAIIMOHHOE
OBECIHHEYEHUE JUCIUIIJIMHBI

OcHoBHas JuTEpaTypa:

1. Kupromms B.JI., YcmanoB B. /1., BacunbeB N.I1. OcHOBBI Hay4HBIX UCCIEH0-
BaHui B arponomun. M.: KonocC, 2009. 398 c.

2. I'myxoBueB B.B., Kupnuenko B.I'., 3yaunun C.H. [Ipaktukym no ocHoBam
Hay4HBIX HcciienoBanuii B arponomun. M.: Konoc, 2006. 240 c.

3. Bukropos I1.U., Menbkun B.K. MeTonuka u opranusaius 300TeXHUIECKUX

onbITOB. - M.: Arponpomu3aart, 1991. 112 c.

JlonoJIHUTEIbHAS JIUTEepaTypa:

1. Kuprommmn b.J[. YueOnoe mocobue. Meroanka HaydHoW arpoHoMuH. YacTh
1, BBeneHue B ONBITHOE AEJO U CTaTUCTHYECKYIO olleHKy. M. MCXA, 2004, 167 c.

2. Kupromun b.JI. YueOnoe nocobue. MeToanka HaydHOU arpoHOMUU. YacTh
2, TlocTaHOBKa OMBITOB U CTaTUCTUKO-arpOHOMUYECKAs OIEHKA UX Pe3yJbTaToB. M.
MCXA, 2005, 199 c.

3. Metoapl uccneaoBaHN MUTaHUS CENbCKOXO03SHCTBEHHBIX KUBOTHBIX / [lof

penakiuei akaa. PACXH B./l. Kanbaunkoro.- boposck, 1998.- 405 c.



IIporpammHoe obecnieyeHue:

1. YemanoB P.P. Metonudeckue ykazanus mo o0paboTKe NaHHBIX arpOHOMH-
YeCKUX HCCJIENOBAaHMI C HCIIOJBb30BAaHUEM CTaTHCTHYecKoro makera STAT-
GRAPHICS Plus for Windows.

2. [1akeThl NpUKIAAHBIX TPOrpaMM 1o craTuctuke: "STRAZ”,

“STATISTICA” “EXELL”, “STATGRAPHICS Plus for Windows

ba3sbl AAHHbIX, I/IH(l)OpMaIII/IOHHO-CleaBO‘leIe N IIOUCKOBbIE CUCTEMBI.

st HaxoxaeHus: uaopmaiuu, pasMmeiieHnoi B MIHTepHere, moMumo ooO1ie-

NpUHATHIX «onckoBukoB» Rambler, Yandex, GOOGLE moxHO pekoMeHI0BaTb:

cneyuanbHbvle UHQOPMAYUOHHO-NOUCKOBbLE CUCHEMBL:

GOOGLE Scholar — mouckoBas cucrema 1o Hay4IHOH JIUTEpaType,

['JIOBOC — niist npUKIagHBIX HAYYHBIX HCCIIEIOBAHUM,

Science Tehnology — Hay4dHas morckoBasi cucTeMa,

AGRIS — mexnynaponnas uHGOpMAaIIMOHHAST CUCTEMa TI0 CEJICKOMY XO3sii-
CTBY M CMEKHBIM C HUM OTPACJIsM,

AGRO-PROM.RU — wuHpOopMalimoHHBIN MOPTAT MO CEIHCKOMY XO3SHCTBY U
arpapHOi HayKe

Math Search — cnenmansHasi MOMCKOBas CUCTEMA MO CTATUCTUIECKOM 00paboTKe.

ba3zvt 0annvix:

Agro Web Poccun — BJ] aist cOopa u mpejactaBieHns HHPOPMAILIUN IO CEllb-
CKOXO3STHCTBEHHBIM YUPESKJICHUSIM U HAYYHBIM YUPEIKICHUSM arpapHOTo Ipodus,

bJI AGRICOLA — wmexnaynapoaHas 0aza mgaHHBIX Ha caite lleHTpambHO#
HAy4YyHOM cebcKoXxo03saicTBeHHOM Oubmmoreku PACXH,

BJI «AGROSy — kpynHeiiias nrokymeHTorpaduueckas 60aza JaHHBIX IO MPO-
omemam AIIK, oxBaThIBaeT Bce HaydHbIC MyOMMKauu (KHUTH, OpOIIOpkI, aBTOpede-
paThl, TUCCEPTALMH, TPY/IbI CEIIBCKOXO3IMCTBEHHBIX HAYYHBIX YUPEIKICHUH )

«ArpoakanemceTrh» — 0a3bl nanabpx PACXH.



BYKBEHHBIE OBO3HAYEHUA CTATUCTHYECKHUX BEJIMUUH

L — CpeHsIsl TeHEPAIbHON COBOKYITHOCTH;

X — 3HaYeHUE BapbUPYIOIIETO MPU3HAKA;

X — cpenHss apudMeTHIecKas;

> — apudmeTHUecKas CyMMa,

S — JuCIIepCHs, CPEIHNI KBaPAT;

S — cTaHapTHOE OTKJIOHEHHE, CPEHEE KBAIPATUUECKOE OTKIIOHEHUE;
V — k03¢ hUnMeHT Baprualnum, "3AMEHUUBOCTH;

Sx — ommbOKa cpenHe apuMeTuIeCcKou;

S X o — OTHOCHUTEJIbHAS OINOKA CPEAHEH apru(PMETHIECKOIT;

d — pa3HOCTH MKy CPeTHUMHU apu(PMETHICCKUMU;

Sy — ommMOKa pa3HOCTU MEXIAY CPETHUMH apu(PMETUUECKIMU;

H, — HyneBasi TUTIOTE3a;

tpaxm- — KpuTEpUil CThIOAEHTA (PAKTUUECKUN (PACUETHBIN);

P — ypoBeHb BepOSTHOCTU (3HAUUMOCTH );

t0.05, 0,01 — TEOpETHUECKHME 3HAUEHUS KpuTeprueB CThIOAEHTA ISl yPOBHEMN
BEPOSATHOCTU Pyos U Pyo1;

F paxm. — KpuTepuii dumiepa pakTHYeCKHil (paCYETHBIN);

Fo.0s, Foo1 — kpuTepun ®@urepa TeopeTHUECKUE Il ypOBHEH
BCPOATHOCTH P0’05 H P0,0:]_;

HCP,y s, HCP ( )y — HauMEHbIIINE CYIIECTBEHHbBIE PA3HOCTHU JIJIsl YPOBHEMN
BEPOSATHOCTU Pyos U Py o1;

| — grcno BapuaHTOB;

N — YUCJI0 MOBTOPHOCTEMN, 00BEM BBIOOPKU;

N — 4ymcJI0 IeJITHOK B OIBITE, OOIIEE YMCIIO HAOIIOIEHNM;

Y — YHCJIO CTEIeHEer cBOOOIbI;

C — xoppekTupyomuii Gpaktop (Mmompaska);

Cy, Cp, Cv, Cz — cymMBI KBaJIpaTOB paccerMBaHui: o0I111ero, MOBTOPEHUM, BapUaH-
TOB, OCTaTKa (OIINOKK);

I — K03 PULIMEHT JTMHEHHON KOppESAIUY;

Sr — omnbka ko3ppuiuenHTa IMHEMHON KOPPEISALUH;

Ryx — koadunuent perpeccun Y no X;

Sg — ommbka ko3 duirienTa perpeccuu;

COV — KoBapuanus.



Tema 1. OCHOBBI HAYUYHO-XO3SIMCTBEHHBIX ONILITOB
110 300TEXHUU

Hayunple uccnenoBanust B 00J1aCTH CEIIBCKOTO XO34HUCTBA (ArpOHOMHYECKUE H
300TEXHUUYECKHE) SIBISIFOTCS BEChMa CIIOKHBIM M TPYIOEMKHUM AesioM. OHU CBS3aHBI C
WCCJICIOBAHUSIMHM Ha JKMBBIX OpPTaHH3Max W TPeOYIOT OOJIBIIOTr0 oO0beMa IpeaBapH-
TEIHLHON MH(GOPMAIINH, CIIOKHBIX TEOPETHYSCKHUX IMOCTPOCHUM, TMPUMEHSIONUX TECO-
PHUIO BEPOSTHOCTEH, OMOXMMHYECKUE U (DU3HOJOTHUYSCKHE 3aKOHBI M T.T., a TAKXKE
MHOTO TIPOBEPOYHBIX M TIOUCKOBBIX IKCIIEPUMEHTORB.

300TeXHHSI - 3TO HayKa 00 SBOJIONWH U HUCIIOJIH30BAHUH CEITbCKOXO03HCTBCH-
HBIX JKUBOTHBIX. OHa M3ydaeT CrOCOObI M IIPUEMbI COBEPIIICHCTBOBAHHUS CEIIHCKOXO-
3SIUCTBEHHBIX KUBOTHBIX B (DUIJIOT€HE3€ U OHTOTCHE3€ I10]] BO3JICHCTBHEM UYeIOBEYE-
CKOT'0 Tpy/a, a TAaK)Ke PalliOHAIbHOTO MCIIOJIb30BaHUS )KUBOTHBIX.

OcHO8HBIMU MenmoOamu COBPEMEHHBIX OMOJIOTHICCKUX UCCICIOBAHHM, B TOM
YUCJIE 300TEXHWYECKHUX, SBIAIOTCS. HAONIOJCHHE, OOCIIeIOBaHUE, HCTOPUYICCKOC
CpaBHEHHE M IKCIICPUMEHTAIbHBIN METOI.

Habnwoenue - cucremaTiyeckoe, 1eJIeHaNpaBIeHHOE HCCIIeI0BaHNE 00BbEKTa
’KUBOTHBIX, SIBJICHUW B TOM BHJIE, B KAKOM OHHU CYIICCTBYIOT B MPHUPOJIE U SBIISTIOTCS
JTOCTYITHBIMH BOCHPHATHIO YeioBeka. OT MPOCTOro BOCTIPHUSITHS HAOIOJICHHUE OTIIH-
4aeTcs aKTUBHOCTBHIO U 11ebl0. HayuHoe HaboieHue BKIIIOYAaeT B ¢e0s BEIOOp 00b-
€KTa, I1eJb, ONMCAHUE, BBIBOJI.

Obcnedosanue - HaOMIOACHUE U OMUCAHUE SBJICHUS C MOMOIIBIO OpraHOJIeT-
THUYECKUX MPUEMOB, PA3JIMYHBIX anmapaToB W MPHUOOPOB B €CTECTBEHHOM JJIsI O0BEK-
Ta uccaeaoBanus oocraHoBke. [Ipu 0OCIen0BaHUM YaCTO U3MEPSIOT T€ WM WHBIE 30-
OTEXHUYECKHUE BETUYMHBI. 3HAUYCHUE U3MEPSEMbIX BEJTMYMH BO3pPACTACT, €CIIA UX U3-
MEpSIOT B TMHAMUKE.

Hcmopuueckoe cpasnenue - METOJl, IPU KOTOPOM U3YYArOTCS U COTOCTABIIS-
IOTCSI MaTepUalibl, XapaKTEPU3YIOIIUE B pa3HOe BpeMs >KUBOTHBIX CTaja, MOPOIbI,
TTOTYJISTINH.

DKCHEPUMEHT - 3TO BHJI MPAKTUKH U BMECTE C TEM OJIUH W3 METOJIOB HAyIHOTO
HcclieIoBanus. B oTiimame oT mpocToro HaOMIOACHUS OH SIBIIICTCS aKTHBHBIM METO-
JIOM TIO3HAHUS, MMOCKOJBKY MCCIEA0BATENb MPAKTUYECKHA BO3JACHCTBYET Ha MPEAMET
uccienoBanusi. OrpoMHOE 3HAUEHHE DKCIIEPUMEHTA COCTOUT €Ile W B TOM, YTO OH

SABIIACTCS CPEACTBOM BHCAPCHUA B IIPOU3BOACTBO HOBLIX ,Z[OCTI/I}KCHI/II‘/JI HaYyKH.



300TeXHUYECKHE IKCIICPUMEHTHI (OTIBITHI) IENATCS Ha HAYYHO-XO3HCTBEHHBIE,
(U3MOTOTUYECKHUE U TPOU3BOCTBEHHBIE.

Hayuno-xo3aiicmeenustii onvtm TpPOBOJUTCS B 0OCTaHOBKE, TUIUYHOW JIJIst
TOI'0 KMBOTHOBOJUYECKOTO MPOU3BOJICTBA, 3aIIPOCHI KOTOPOr'O YIOBIECTBOPSAIOTCS I10-
CTaHOBKOH ombITa. B HEM m3ydaercs AeicTBuE (akTopa HA XO3IUCTBEHHO TOJIC3HBIC
KauyecTBa JKUBOTHOT'O, B KOTOPBIX CYMMHPYETCSl BCE MHOT000pa3ne M3MEHEHHI opra-
HU3Ma - NPOAYKTUBHOCTh, OBEAEHUE, 3J0POBbE U Ap. JTU KAa4eCTBA OYEHb U3MEH-
YUBBI NOJI IEUCTBUEM YCIIOBUU JKU3HU U BHYTPEHHUX (HhaKTOPOB KUBOTHOTO. bob-
mrasi BapuabeabHOCTh MX OOYCIOBIMBAET HEOOXOIUMOCTH YBETUYCHHUS MHUHHUMYyMa
YHUCJIa KUBOTHBIX IOJ OIIBITOM.

Dusuonozuueckuii onvim MPOBOAUTCA B CTPOIO PEIVIAMEHTUPOBAHHBIX YCIIO-
BUSX, B TOW WJIM MHOW MEpe OTJAJICHHBIX OT XO3SMCTBEHHON OOCTaHOBKH, Ha (OHE
HAay4YHO-XO3SMCTBEHHOI'0 OIIbITa WJIA OTAEJIBbHO. B HEM M3ydaroTcs OrpaHUYECHHBIC
CTOPOHBI JEATEIPHOCTH OPraHU3Ma B CTATHKE W JUHAMMKE - IOKA3aTENId MepeBapu-
MOCTH KOpMa, OOMEHa BEILECTB U 3HEPrUH, reMaTOJIOrMYEeCKUE MOKa3aTean CeKpe-
TOPHOM U JABUTATENIbHON (DYHKIUNA OTAEIIOB MUIIIEBAPUTEIBHOIO TpaKTa U Jp.

MeToabpl TOCTAaHOBKM HAyYHO-XO3SIMCTBEHHBIX U (PU3UOJIOTMUECKUX OIBITOB
OCHOBaHbI Ha PAaBEHCTBE M CXOJACTBE BCeX (DaKTOPOB OMBITA MEXKIY TPyHIaMu HIIA
[IEpUOAaMu, 3a UCKIFOUCHUEM U3Y4aeMOro.

IIo cBOEMY CYILIECTBY 300mexHuyecKue onvlmvl AGIAAIOMCA CPABHUMENbHbIMU.
B Hux cpaBHUBAIOTCS JEHCTBUS pa3HBIX (PAKTOPOB HA OJHHUX M TEX YK€ MM CXOHBIX
(aHAJIOTMYHBIX ) )KUBOTHBIX WK JEHCTBUE OJHOTO U TOTO K€ (DakTOopa Ha pa3HbBIX KU-
BOTHBIX, Pa3jIMYyarOIIMXCs 0 BUAY, IIOPOAE, IOy, BO3PACTy, IPOLYKTUBHOCTH WIH
(M3HOIOTUYECKOMY COCTOSIHMIO. BO Bcex McclieoBaHUSAX OJUMH M3 BapUAHTOB CpaB-
HeHUd (TpyMnna *UBOTHBIX WM PALMOH) MPUHUMAETCS 32 3TaJOH WJIM KOHTPOIIb, a
IpYTHUe - 32 UCTIBITYEMBIE.

Ilpouszeoocmeennslit IKcnepumenm UMEET CIETyIOIINE 0COOCHHOCTH:

HccnenoBanne o0beKTa MPOBOJUTCS B CIOKUBLICIHCS TEXHOJOTHUU MPOU3BOI-
CTBA C LIEJIBIO ITPOBEPKH PE3YJIbTATOB HAYYHO-XO3AMCTBEHHBIX OMBITOB.

B ocHoBe mo3HaHus JEKUT TPYAOBOE ACHCTBUE HAa OOBEKT, KOTOPOE MOXKET
MOBTOPSITECSI MHOTOKPAaTHO B TE€X BapUALUAX YCIOBUU XW3HU KUBOTHBIX, KOTOpPbIC
CKJIQJIBIBAIOTCS B MMPOU3BOJICTBE B JAHHOE BpEeMsl HJIM ObLIT B UCTOPUU €TI0 PA3BUTHSL:

- JUIATEJBHBIN OIBIT, TPOAOJLKAOIINICS HHOTIA IECITKU JIET;

- 0OMIBIIION OXBAT YKCIIA JKUBOTHBIX, YTO HCJOCTYIIHO HAYYHOMY OKCIICPUMCHTY,



- BKJIFOYEHUE B OIIBIT MHOTAA HECKOJIBKAX KPYITHBIX XO3SIMCTB, HAXOISAIIUXCS B
Pa3JIMYHBIX IPUPOJHO-KIMMATHYECKUX 30HAX;

B nponecce onbiTa 1o3HaHue BEAETCA HE TOJBKO U1 HAKOILJICHUs 3HAHUMN: HA
IIEPBOM IUIAHE CTOUT MPOBEPKA U BHEAPEHUE HAYYHBIX JOCTVIKEHHU B JAHHOE IPO-
U3BOJICTBO.

IIpon3BOACTBEHHBIN ONBIT Ja€T BO3MOXKHOCTb KaK 300MHXEHEPY, TaK U Hayy-
HOMY pa0OTHHKY COBEpIIEHCTBOBATh IPOM3BOJICTBO IMPOJYKTOB YKUBOTHOBOJCTBA,

HaXOJUTD ITYTH IMOBLIIICHUA ITPOAYKTUBHOCTH KUBOTHBIX.

Tema 2. COBPEMEHHBIE METO/Ibl 300TEXHUYECKHUX
OIIBITOB

Buvioop cxemwl npogedenusn onvima Ha HCUGOMIHBIX 3aBUCUT OT LEIU SKCIIE-
pUMEHTa M KOJIMYECTBA XUBOTHBIX, UMEIOMINXCS B PACTIOPSIKEHUU HCCIICIOBATEIIS.
[Ipu mpoBeneHUH OIMBITOB HEOOXOIWMO MPABUILHO (OPMHUPOBATH TPYIIIHI KUBOT-
HBIX, KOTOPbIE JOJDKHBI ObITh aHAJIOTUYHBI 10 MOy, BO3PACTy, )KUBOM Macce, hus3no-
JIOTUYECKOMY COCTOSIHUIO. B sKcliepuMeHTax, CBSI3aHHBIX C M3YYEHHEM BOIIPOCOB
pa3BeICHUS U TEHETUKH, CIIEAYET YUUTHIBATh MPOUCXOXKICHHE.

Memoo o0HosIIY06BIX 060€H SBIISCTCS HAnOOJICEe TOYHBIM, TaK KaK B OIBITE
WCITOJIB3YIOTCSI KMBOTHBIC C OJMHAKOBOW HACJIEACTBEHHOCTHIO. OH JaeT BO3MOXK-
HOCTh MPOBOJIUTH IKCIIEPUMEHTHI HAa HEOOJIBIIIOM IMOTOJIOBBE KUBOTHBIX (3-4 roJo-
BbI) B KOKJIOM rpyrire. DTOT METOJ Yallle BCETO UCTIOIB3YETCs MPU IPOBEICHUN OTbI-
TOB Ha KPYITHOM POTaToOM CKOTE, OBIIaX U KO3aX.

[IpeumytiecTBO METO1a OMHOSIMIIOBBIX JBOCH COCTOUT B TOM, YTO B KOHTPOJTb-
HOM ¥ OTIBITHOM T'PYIIax HaXOATCS Maphl )KUBOTHBIX OJTHOTO IT0JIA, TTPOUCX OXKICHMS,
THIIa TEJIOCIOKEHHUS, OJTHOM Macchl. Mcmonb30BaHMe 3TOTO METOJa B SKCIEPUMEH-
TaJbHOM padoTe JaeT BO3MOXKHOCTH HCCIICIOBATENIO MOIy4YaTh 00jee 0ObEKTHUBHBIC
PE3YNbTATHI 10 PEAKIINH JKUBOTHBIX Ha M3y4aeMbie (aKTOPHI 3a CYET OOJBIIEH OTHO-
POJTHOCTH MEXKIY TPyIIIaMHU.

HemocTtatkom 3TOTO METOA SIBISETCS TO, YTO YACTO B MPAKTUYCCKUX YCIOBH-
X TPYAHO MOAOOPaTh TPYIIBI OJHOSHIIOBBIX JTBOEH OJIMHAKOBOTO BO3pacTa W MOJa.
Kpome Toro, mpu Mcronb30BaHUK METOJA OJHOSMUIIOBBIX JBOEH MOXHO CHOPMHPO-
BaTh TOJBKO JIBE TPYMIBI KUBOTHBIX U, CIIEIOBATEIHHO, MU3YYUTh B JKCIIEPUMEHTE
TOJNBKO oJuH ¢aktop. Korga B oHOM U3 rpymni 1o Kakou-1ubo MpUYMHE BHIOBIBAET

KHMBOTHOC, TO HCO6XOI[I/IMO HNCKIIIOYUTD M3 OIIbITa CBECPCTHUKA U3 L[pyroﬁ TI'PYIIIIBL.

10



Memoo nap-ananoe2oé sBIsSETCS OCHOBHBIM M HanbOOJee MIMPOKO pacmlpocTpa-
HEHHBIM B 300TEXHUYECKHUX HCCIIECIOBAHUIX. JTOT METOA MOXET JaTh XOPOIIUE pe-
3yJbTaThl TOJILKO B TOM CIy4yae, €clid TpyNibl OyIyT cpOpMUPOBAHBI HA OCHOBAHHUU
O00BEKTHUBHBIX JJAHHBIX 10 KAXKJIOMY KUBOTHOMY.

[Ipu nonOope )KUBOTHBIX-AHAJIOTOB YYUTHIBAIOT MOPOAY, [10J, BO3PACT, )KUBYIO
Maccy, IPOUCXOXKIeHUE, (PU3NO0IOrHUecKoe COCTOsIHUE (MIEPUOI JIaKTaIlui, OepeMeH-
HOCTH), IPOAYKTUBHOCTH (IMPUPOCT KMBOM MacChl, TOJOBOWM U CYTOUHBIN YJIOH, MPO-
IIEHT )Upa B MOJIOKE, SAUIIEHOCKOCTh, HACTPUT IIEPCTU U JIp.). B psne caydaeB HE0O-
XOJIUMO YYUTHIBATh AMIETUT KUBOTHBIX, CKOPOCTh MOEJAaHUS KOPMOB, CKOPOCTh MO-
JOKOOTAA4YM U T.J. JKMBOTHBIE-aHAJIOTH B Pa3HBIX IPYIIAX JOHKHBI UMETh MAaKCH-
MaJIbHOE CXOJCTBO, @ BHYTPH I'PYNIIbI IOMYCKAIOTCS HEKOTOPBIEC PA3INYHS.

Baxueiiiiee TpeboBaHue MpU MPOBEACHUHM OMbITAa METOJOM Iap-aHAJIOroB -
MaKCUMaJlbHasi aHAJIOTMYHOCTh MOJONBITHRIX Tpynm. [IpaBunsHo copmupoBaHHbIC
IPyIIbI HE TOJKHBI HMETh CTATUCTUYECKH JTOCTOBEPHBIX PA3IUUUN MEXIY COOOM.

Memoo coanancuposannvlx 2pynn B HAyYHO-HUCCIIEIOBATEIbCKON pabdoTe
MIPUMEHSIIOT, KOT/la UCMHOJIb30BAaTh METOJ Map-aHAJIOTOB HE MPEJICTABISETCS BO3MOXK-
HBIM M3-3a2 HEJOCTATOYHOI'O IIOTOJIOBbSI )KMBOTHBIX M €ro HeoaHOpoaHocTH. Cymi-
HOCTh €r0 3aKJII0YaeTCsl B MOJA00pE TPYMN KUBOTHBIX, OTHOCUTEIHLHO PAaBHOILICHHBIX
110 OCHOBHBIM CPEIHUM IMOKA3aTENSIM.

Merton cOanaHCUPOBAHHBIX TPYIINT OOBIYHO UCIIOJIB3YIOT NP MOCTAHOBKE OMbI-
TOB Ha B3POCIBIX KUBOTHBIX U MPHU U3YUEHUU BOIIPOCOB, HE CBSI3aHHBIX C TTTyOOKUMU
(U3HOTOTUYECKUMH ¥ OMOXUMHYECKUMU UCCIIEI0BAHUSMH.

Memoo munucmaoa (MUHUATIOPHOTO CTajaa), MPENJIOKCHHBIA aKaJeMHUKOM
A.Il. /IMATpPOYEHKO M €ro COTPYAHUKAMH, HCIOJB3YETCA IMPEUMYIIECTBEHHO IIPU
MIPOBEICHUM OIbITAa HA B3POCIOM KPYITHOM POraTOM CKOTE W JOLIAASX, KOrJa HET
BO3MOKHOCTH MOJ00paTh )KUBOTHBIX OMHCAHHBIMH BbIlie MeTogaMu. CyIIHOCTh Me-
TOJIa 3aKJIF0YAeTCs] B TOM, YTO M3 OOIIETO MOT0JIOBbSI CKOTa OTOMpPAETCs TPYIIa Ku-
BOTHBIX, KOTOPas SIBJIIETCS KONUENH OCHOBHOI'O CTaJa MO BO3PAcTy, OPOJHOCTH, KH-
BOM Macce, MPOAYKTUBHOCTH U (PU3HOJIOTUYECKOMY COCTOSIHUIO. B 3aBucMMOCTH OT
3a/lay UCCJEeI0OBAaHUI MOKET OBbITh CPOPMUPOBAHO HECKOJIbKO MUHHUCTaA. [Ipu 3TOM
METOJIE MUHHUCTAJI0 CIY>KUT ONBITHOM IpyMIoil, a OCHOBHOE - KOHTpOJIbHOU. CocTaB
’KUBOTHBIX B MUHHCTAaJIe¢ OOBIYHO PA3HOPOJICH, TaK KaK OH OTpakaeT CTPYKTYpPy OC-
HOBHOTO CTa/1a.

Memoo unmezpanvnbix 2pynn 1aeT BO3MOKHOCTb MOJTYYUTh B OJTHOM JKCIIE-

PUMEHTC I/IH(bOpMaHI/IIO O BJIMAHHWHN HECKOJIBKHX q)aKTOPOB Ha OpraHHu3M JKUBOTHDLIX.
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B uccnenoBatenbckoit paboTe MPUMEHSIOT METO/ MHTETPAIbHBIX TPYMI C UC-
MOJIb30BAaHUEM JIBYX - W MHOroakTOpHBIX Mokazaresneil. Mcmonb3oBaHue meronaa
MHTErPaJbHBIX TPYIN MO3BOJISIET U3y4aTh CPABHUTEIHHOE BIMSHUE KOMIUIEKCa (ak-
TOPOB Ha MPOAYKTHUBHOCTh M (PU3UOJIOTUUECKOE COCTOSIHHE KUBOTHBIX. B 3TOM City-
Jae MMEETCS BO3MOXKHOCTh YCTaHOBHUTH Hambosee 3(PGEeKTHBHOE BIMSHUE COOTHO-
HMICHUS U3y4aeMbIX ()aKTOPOB HA OPTraHU3M KMBOTHOTO.

Ilpunyun zcpynn-nepuodog moapasienseTcs Ha METOJbl: MEepUOIOB, Mapa-
JIENBHBIX TPYII-TIEPUOI0B, 0OPATHOTO 3aMelleHUs] (CTAaHIAPTHOU U OECKOHTPOIBHOM
IpyMIbl); TOBTOPHOTO 3aMeIleHusl (IBYKpaTHBIH M MHOTOKPATHBIN); JaTHHCKOTO
KBajpaTa (cTangapTHbIN U no JIykycy).

Memoo nepuo0og 3aKir0YacTCs B TOM, YTO OIBIT IIPOBOJAT HA OJHOW Ipynme
’KUBOTHBIX M U3y4YalOT BIMSIHUE OJHOTO (PaKTOpa B TEUEHHE HECKOJIBKHUX IOCJIEI0BA-
TENbHBIX NMEePHOJ0B. ONBITHI METOAOM IEPUOIOB CIEAYET IPOBOAUTH HA JKUBOTHBIX,
3aKOHYMBIIMX POCT. MOJIOAHSK IJisl 3TUX LIeJIel HEMPUTOJIEH, TaK KaK HapsA1y ¢ U3y-
yaeMbIM (PaKTOpOM HaIMUIO OyJeT BIUSHUE U3MEHEHHs BO3pacTa >KUBOTHOTrO. Jliis
OTbITa OTOMPAIOT 370POBBIX KMBOTHBIX OJAMHAKOBOro tuma. [Ipu m3yuenuu kopmo-
BbIX (DAKTOPOB KUBOTHBIX MIEPEBOJAT B T€UEHUE 15 CyTOK HA OCHOBHOM PallMOH.

B kaxxaoMm nepuoje BeIyT MHAMBUIYAIbHO MO KaXJA0MY KHUBOTHOMY YYET IIO-
TpeOJIeHUs] KOPMOB, MOJIOYHOM MPOYKTUBHOCTH, COJIEP/KAHUS KUPAa B MOJIOKE U T.I.
B nepuon ombiTa MOXKET ObITh M3y4YeHa MEPEBAPUMOCTb NMUTATEIbHBIX BEIIECTB OC-
HOBHOTI'O palliOHa 1 pallloHa ¢ UCIOJIb30BaHUEM H3ydaeMoro (pakropa. O pe3yibrarax
OIBITA CYAST, COMOCTABIISAA (PAKTUUECKYIO MPOAYKTUBHOCTH MPHU HCHOJIB30BAHUU OC-
HOBHOT'O pallioOHa ¢ MPOAYKTUBHOCTBIO )KUBOTHBIX, OJYYABIINX OMBITHBIN PAI[OH.

[IpenMy1iecTBO 3TOrO0 METOJa B TOM, YTO PALMOHBI MCIBITHIBAIOT HA OJHUX U
TEX K€ KUBOTHBIX, B PE3YJIbTATE UCKITIOUACTCS BIUSHNE WHANBUIYaIbHBIX OCOOEHHO-
CTel >KMBOTHBIX. MeToa MepruoJ0B UMEET U HEAOCTATKHU: TPYIHOCTh yueTa BIMSHUS
OJTHOTO PaLlMOHA Ha JPYTOil, OTHOCUTEIBHO KOPOTKUE CPOKH MPOBECHHUSI OMBITOB.

Memoo napannenvhvlx 2pynn-nepuodog TPUMEHSAIOT JUISI CPABHUTEIBHOTO
M3Y4YEHUsI OJJHOBPEMEHHO JBYX WM OoJsiee (haKTOPOB Ha COOTBETCTBYIOIIEM KOJIUYeE-
CTBE TPYII XKUBOTHBIX. J[71s1 mpoBeeHNs omnbITa GOPMUPYIOT aHAIOTUYHBIEC TPYTITHI
’KUBOTHBIX. MeTo/1 mapaielbHbIX TPYNI-NIEPHOJ0B MPUMEHSIOT CPABHUTEIBHO pel-
KO ¥ IJIaBHBIM 00pa30M JJIsl TOCTAHOBKHU KPATKOCPOUYHBIX OIMBITOB IO KOPMIICHUIO.

MeTton rpynmn-nepruooB ¢ OOpaTHBIM 3aMeIIeHHeM ObLIT MpensioxkeH mpodec-

copom E.A. bornanoBeiM. OH uMeeT JBa BapuaHTa - CTaHAAPTHBIA U OECKOHTPOIb-
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HOM Tpynmbl. MeToa rpynmn-nepruoaoB ¢ 0OpaTHBIM 3aMEIIEHUEM 00bEIUHSAET METO/T
[EPUOJOB U METOJI NapAJLIEIbHBIX IPYII-TIEPHOOB.

B oTnenpHBIX OMBITaX MCHOJB3YIOT METOJ IPYyNI-TIEPUOAOB C OOpaTHBIM 3a-
MeInieHneM 0e3 KOHTPOJIbHOH TpyIibl. B 3ToM ciyyae mo cpaBHEHHIO ¢ CTaHAAPTHBIM
METOJI0M HEOOXOIUM 3aKIHOYUTENbHBIA MEPUOJ, T.€. IEPEBOJIAT )KUBOTHBIX B YCIIO-
BUs1, B KOTOPBIX OHH HaXOJMUJIMCh B HAYaJIe OIBITA.

[Ton6op KMBOTHBIX B TPYMIBI OCYLIECTBISIIOT 110 METOAY IMap-aHaJIOrOB WJIU
cOaaHCUPOBAHHBIX TPYIIII.

[Ipu ucnonap30BaHUM METOJA TPYMI-TIEPHUOIOB ¢ OOpATHBIM 3aMelleHueM 0e3
KOHTPOJIBHOM TPYIIIbI CPABHEHHUE M3YYAaEMbIX IMMOKA3aTelel BEAETCS OJHOBPEMEHHO
MEXy IpyIIIaMH U IO IEPHUOAAM OIbITA B KAKJIOM IpyIIIe.

OTHM METOZOM OIIBITHI MO>KHO ITPOBOJUTH TOJIBKO HA B3POCIIBIX )KUBOTHBIX.

Memoo noemopnozo 3amewenun npennoxen mnpogeccopom C.C. Enenes-
ckuM. [Ipu npoBeeHNN ONBITOB METOJOM NEPHOJOB HEPEIKO BO3HUKAET HEOOXOU-
MOCTh JUIsl TIOJIyY€HHsI JOCTOBEPHBIX PE3YJIbTATOB IMPOBECTH MOBTOPHBIE KCIEPH-
MEHTBI, YTO CBSI3aHO C JIONIOJIHUTEJIBHBIMU 3aTpaTaMU CUJI U CPEJCTB.

CymHocTh METOJIa TOBTOPHOI'O 3aMEIICHMS 3aKJIFOYAETCSl B TOM, YTO OH COB-
MEIIAET EMEHTBHI METOJA I'PYIIT U METOJA IPYIII-IIEPUOIOB U €r0 HEPEAKO Ha3bl-
BAaIOT KOMOMHUPOBAHHBIM MeTOAOM. OH MO3BOJISIET MOJIy4aTh MHOTOKPATHBIEC JaHHBIE
B IIPOLIECCE OAHOTO SKCIEPUMEHTA, YTO MOBBIIIAET PE3YIbTATUBHOCTH OmbITa. Yalie
BCEr0 METOJ MOBTOPHOIO 3aMEUICHUS] NMPUMEHSIOT NPHU IOCTAHOBKE OINBITOB IIO
KOPMJICHUIO JIAKTUPYIOIIUX KOpoB. [1o100p KUBOTHBIX Ui IPOBEJCHUS OMbITA OCY-
IIECTBIISIIOT METOJIOM Map-aHAJIOTOB WJIK METOJI0OM cOaTaHCHPOBAHHBIX IPYIII.

OnbITHl TPOBOJAT C YUETOM ce30Ha roga. Hampumep, nu3yyaTh NUTaTENbHOCTD
MacTOMIIHOW TPaBbl MOKHO TOJIBKO B MEPHOJI BereTaluMu pacTeHui. BinusHue ceHa,
CHJIOCa, CEHaka WJIM KOPHEKIYOHEIJIONOB Ha MOJIOYHYIO MPOIYKTUBHOCTH KOPOB
Jy4llle U3y4aTh B CTOMJIOBBIM NEPUOL,

B psne ciydaeB npOOJDKUTENBHOCTD OIBITOB B OCHOBHOM MEPHOAE MOXKET
ObITh YBEJIMYEHA WJIM cOKpauleHa. Jlyumme pesynbrarbl, Kak MpaBWIIO, MOIYYaroT
npu 0oJiee MPOJIOIKUTEIIBHOM OIBITHOM IEPUOJIE.

MeTol MOBTOPHOTO 3aMelleHUs MMEET HepocTaTku. Hampumep, npu 3ameHe
OJTHOTO KOpMa JPYTUM Ha PE3YJIbTAThl ONBITA MOKET OKa3aTh BIUSHUE NOCIEACICTBUE
MIEPBOr0 KOPMa, U HE BCErJa MOXKHO SKBHBAJIEHTHO 3aMEHHUTH OJIMH KOPM JIPYTHM.

Memoo namunckozo Keaopama VMeEET HEIOCTaTKH, CBSI3aHHBIE C TEM, YTO

OIIBITHI IMPOBOAATCA XOTA WM HA CXOIAHBIX JXKMBOTHBLIX, HO YaCTO PA3JIMYAOIIHUXCA I10
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IIPOUCXOKIACHNIO. MeTo | TaTUHCKOTO KBajpara SBJIAETCS OJAHUM W3 BAPUAHTOB Me-
TOJ1a TPYNI-IIEPHUOJ0B C 0OPATHBIM 3aMELIEHUEM.

CyIIHOCTh 3TOTO0 METOJAa COCTOUT B TOM, YTO KaKJblil UCHBITYEMbII (hakTop
M3Yy4aeTcsl Ha UHAUBUIYaIbHOM KHUBOTHOM.

[Ipu npoBeAeHUH OMBITOB 10 METOY JIATHHCKOTO KBaJpaTa HEOOXOIMMO y4u-
THIBaTh CIEAYIOLIUE TPEOOBAHU:

- KOJINYECTBO JKUBOTHBIX B IPYIIIE JOJKHO OBITh KPaTHBIM YHMCIy NEPHOAOB
OIIBITA;

- YUCJIO MEPUOJOB JAOJDKHO B TOUHOCTH COOTBETCTBOBATH KOJMYECTBY M3ydae-
MBIX (PAKTOPOB;

- BCE JKUBOTHBIE JOJDKHBI OBITh COXPAHEHBI /10 KOHIIA OIBITA, TaK KaK BbIOBITHE
XOTs1 OBl OJTHOTO U3 HUX 3aTPYAHUT MaTEMaTHUECKYI0 00pabOTKy pe3ybTaToB.

B HaydHBIX MCCIENOBaHUAX 10 KUBOTHOBOJCTBY 3HAYUTEIBHOE KOJIUYECTBO
paboT MOCBAILIEHO BOIPOCAM CEJIEKLIUU U pa3BeICHUS.

OMnBITHI 0 Pa3BENCHUIO U CENEKIHUH KUBOTHBIX IPOBOIATCS C UCIIOJIb30BaHHU-
€M BBIIIEU3JI0KEHHBIX METOJIOB, HO UMEIOT CBOU OCOOEHHOCTH B 4acTu (GopMUpPOBa-
Hus rpynil. [Ipyu npoBeneHnn OnbITOB 110 TOPOJOUCIIBITAHUIO, U3YYEHUIO COYETAEMO-
CTH JIMHUM, MPOMBIIIJICHHOMY CKpPEIIUBAaHUS >KMBOTHBIX B TPYIIIbI OTOUPAIOT IO
CPEIHUM ITOKA3aTEISIM JINHUM, CEMENCTBA.

Hayuynoe HanpaBnenue sSBIs€TCsS CTpaTeruen Mg JOCTHXKEHUS LIENEH, TOCTaB-
JICHHBIX TEOpHUEH, a TAKTUKOW HAyYHOI'O0 HAIIPABICHUs - METOAMKA HCCIEHOBAHUs,
T.€. IUIAH IIOATOTOBKU W NPOBEACHUS UCCIEAOBAHUN C OINPEAEICHHBIM COYETAHUEM
TEXHUUYECKUX YCTPOWCTB, METOJIOB, CPEJCTB HAOIIOAEHUI 1 KOMILJIEKCa IPUEMOB Ma-

TeMaTU4eCKO 00pabOTKH pe3yIbTaTOB HAOIIOICHUIA.
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Tema 3. OIIBITHOE AEJIO B ATPOHOMUMU.
PA3PABOTKA CXEMBI ITOJIEBOT'O OIIBITA

Onvimnoe 0eno ¢ azponomuu — >TO HAYYHO-UCCIIEAOBAaTENbCKas paboTa, oc-
HOBHas 3a/1a4a KOTOpPOi — pa3paboTKa TEOPHUH U MPAKTHKU MOBBIIICHUS MPOTYK-
TUBHOCTH CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp, KadyecTBa MNPOAYKIUM MPU MHUHHU-
MaJIbHBIX 3aTpaTax TPyJa U CPENICTB.

Hayunble uccienoBaHus, SKCIIEPUMEHTBI MIPOBOJATCSA KaK B TOJE, TaK U B
BETETAIMOHHBIX JOMUKAX, TEIUIMIAX, (UTOTPOHAX, TJI€ CTPOTO PETYIUPYIOTCS
YCIIOBUS JKM3HU PACTEHUM.

Onwvim, 3xcnepumenm B arPOHOMHM — 3TO MCKYCCTBEHHOE CO3JIaHUE Pa3-
JUYHBIX YCIOBUM ISl KCCIIEAYEMbIX PACTECHUN C IEIbI0 BBISIBJICHUS HauboJliee 3(¢-
(EeKTUBHBIX BAPUAHTOB B MPOIECCE YUETOB U HAOIIOJCHUH.

Bapuanmamu Ha3pIBaIOT TE€ Pa3JIMYHBIE YCIOBHUS, NIPU KOTOPHIX BbIpAlIMBa-
I0OT pacTeHUs B OoNbITax. Bapuantamu MoOryT ObITh OTAEIbHBIE arpONpPUEMBI, dJie-
MEHTBI TEXHOJIOTHI U JJa)ke pa3Hble TEXHOJOTHH, HA0Op COPTOB, Pa3JnUYHbIE MTOY-
BbI, CKJIOHBI. Pa3znuuus mMexay BapuaHTaMH JOJDKHBI ObITh TAKUMH, YTOOBI MEXITY
pPacTEHUSIMH MOKHO OBbUIO HAaWTHU CYIIECTBEHHYIO, CTATUCTUYECKU J0Ka3yeMyro
paznuiy. Cpeay MHOTMX BapUaHTOB OIbITA OJWUH WU HECKOJBKO SIBISIFOTCS KOH-
MPOJIbHbLIMU, C HAMU CPAaBHUBAIOT BCE OCTAIBHBIE BAPUAHTHI.

Koumponwsusiii 6apuanm — 3710, Kak IIPABWIO, YCIOBUS arpOTEXHUKH, PEKO-
MEHJOBAHHbIE HAYYHBIMH YUPEXKIECHUSIMU KOHKPETHON 30HBI AJIsl JAHHOTO XO3s M-
CTBa B MEPUO]l MOCTAHOBKHU OMNbITA. Takue peKOMEHJOBAaHHBIE YCIOBUS arpoOTEXHU-
KU CUMTAIOTCA B XO3SIUCTBE JYUIIMMHU MO YPOKAWMHOCTH M KAYECTBY MPOAYKIIUHU.
Tak, ecau moj 03UMYI0 MIIEHHUIY 03bl BHOCUMOIO a3oTa cocTaBisiu 60 kr/ra,
To cpeau mnatu BapuanToB (30, 60, 90, 120, 150 kr/ra) go3za 60 kr/ra momxHa
OBITh KOHTPOJILHOM, C HEW CPAaBHUBAIOT BCE OCTAJbHBIC BAPUAHTHI. B MTaHHOM OMBbI-
T€ 3Ta J03a SBJISETCS MPOU3BOJACTBEHHBIM KOHTpoJieM. MHOr1a B HAyUYHBIX IEJIIX
UCTOJIb3YIOT aOCOIOMHbBIU KOHMPOAb: B ONbITAX C A03aMU yJIOOpEHUN — BapUaHT
0e3 ynoOpeHuil; ¢ IeCTULUAaMU — BapUaHT 0e3 MECTULIUJIOB; B OIMbITaX C OpOIIe-
HUEM — BapUaHT 0€3 OpOIICHUS.

Cxema onvima — 5TO TIEpEUEHb JIOTUYHO MOJ0OPAaHHBIX BAPUAHTOB C OMpE/Ie-
JICHHBIMA KOHTPOJISIMU (CTaHAApTaMH), OObEIMHEHHBIX KOHKPETHON TEMOM, UICEH.

TaK, JJI1 TCMBI «HBy‘lCHI/Ie MpeAIICCTBCHHUKOB 03MMOM MNIICHULBD» B JIECOCTCITHOM
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30HE CXeMa OIMbITa (MPEAIIECTBEHHUKN) MOXET OBITh Takoil: 1) uepHbI map; 2)
MHOTOJIETHUE TPaBbl; 3) KyKypy3a Ha CHIIOC; 4) TOpoX; 5) OAHOJIETHUE TPaBHI.
Onvimnas denanka B TOJEBBIX ONbITaX — A3TO 3€MEJbHAS IUIOMIAb MPSMO-
YTOJIBHOM (POPMBI ONPEIEIIEHHOTO pa3Mepa, Ha KOTOPOM U3Y4aroT TOJIbKO OJIMH U3 Ba-
PUAHTOB OIbITa — arpoNPUEM, TEXHOJIOTHUIO, COPT U T. .
OmnbITHBIC JCISHKH COCTOST W3 yderHoW dacth (1), KoTOpas HaXOIUTCs

BHYTPH, U 3alIUTHOM (2 u 3), KOTOpas orpaHUUYMBACT €€ cCHapyxXu (puc. 1).

Puc. 1. Cxema OIIBITHON AEIISTHKU.

Iloeémopenue — 310 4acTh TUIOIMIA/M OIBITA C MOJIHBIM HAOOPOM BapUAHTOB CO-
IJIACHO cXeMe ombITa. [IOBTOPHOCTH OMBITA HEOOXOJAMMO COOJIIO/IaTh HE TOJBKO B
MIPOCTPAHCTBE, HO U BO BPEMEHH.

Jlocmoeeprocms onvima memoouueckas — 310 YeTKOe COOJTIOCHUE BCEX METO-
JTUYECKUX TpeOOBAaHUM: IUIAHWPOBAHUE OMbBITA HA COBPEMEHHOM YypOBHE 3HAHUM,
MIPaBUJILHBIN BBIOOP YCIOBHM U 0OBEKTOB MCCIENOBAHUN, O€30IMO0YHOE 3aKIIa IbI-
BaHHWE W MPOBEJICHHUE ONBITOB, MIPABUIIBHBIM BHIOOP M MPUMEHEHHE COOTBETCTBYIO-
IIUX METOJIOB CTATUCTUYECKOW 0OpaOOTKM JTaHHBIX, a TaKKe 0ObEKTUBHOE 000011Ie-

HUE Pe3yJIbTATOB UCCIEAOBaHUM.

3apnanme 1. Ilonmp3ysich MatepuanoMm ydeOHHKA, 3alUIIATE TpPeOOBAHUA,

MPEABABIACMBIC K ITIOJICBOMY OIIBITY:

TunmuuHaocTe ormbITA -

[TpuHLIMIT €eTMHCTBEHHOTO pa3Inyus -

BocnpouszBoauMocTs onsiTa -
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HpOBeI[eHI/Ie OIIbITA Ha CIICHUAJIBHO BBIJICJICHHOM Yy4aCTKC -

VY4€T yposkas v JOCTOBEPHOCThH OIbITA MO CYIIECTBY -

TIHaTeJIBHOC BCIACHHUC NOKYMCHTAIINH -

3apanme 2. Chopmynupyiite Temy Baiiero HayuyHOTO HMcclieqoBaHus (110 1ia-

ny HUPC) u 3anumure cxemy mojeBoro omnbITa.

Tema Hay4YHBIX UCCIIENOBAHUN:

OO00CHOBaHME TEMBI U COCTaBJIEHUE Pab0Yeil TUIOTEe3bl:

Cxema or1ibITa
7.
8.
9.
10.
11.
12.

oghWNE
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Tema 4. PASPABOTKA METOAUKMH ITOJIEBOT'O OIIBITA,
COCTABJIEHME IIVTAHA ET'O PASMEILIEHUSA

DJieMeHTbI METOAUKH I0JIEBOI0 ONbITA: YKCIO BAPUAHTOB B CXEME OIIbITA,
YHCII0O KOHTPOJIEH W MX YacTOTa, pa3Mephbl OMBITHBIX JCISHOK, MIMPUHA 3aIUTHBIX
moJioc, opMa OMBITHBIX JIETISTHOK M MX OPHEHTAIMS HAa MECTHOCTH, TIOBTOPHOCTH H
MMOBTOPEHUE B OMBITAX, pa3MEIICHUE BAPUAHTOB, YICTHI U HAOIIOACHUS | JIp.

JIJIs1 OJTHOTO M TOTO K€ OMBITa MOXKHO COCTaBUTh HECKOJIBKO METOAMK, HO JIJIst
paboThl HEOOXOAUMO BBIOpPATh OJIHY, HanboJIee 1eJIecCO00pa3HyI0, Ha BCE OBl MPO-
BEJICHHsI JTaHHOTO OmbITa. [IpaBUIBHBIN BHIOOP SJIEMEHTOB METOIWKH OIBITA —

BE€CbMa OTBCTCTBCHHAA 3aJa4a.

BaHaHne 1. HOJII)BYHCI) MaTCpuaiomM y‘-Ie6HI/IKa, OIIMHIINTC MCTOABI PA3MCIIC-
HHWS BAPUAHTOB B OIIBITC:

1. Cucremarnueckuii METO pa3MeNIeHUsl BAPUAHTOB (puc. 2) -

1 | 2 3 | a4 | s 1 2 3| 9 3
2 3 4 | s 1 2 3 1 3 1
mw A

Puc.2. Pazmenienre BapuaHTOB CUCTEMATHIECKUM METOIOM.

2. PeHnoMu3upoBaHHbIN METO/ pa3MelleHUs] BApUAHTOB (puc. 3) -
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Y/ v

Puc. 3. PaSMGHICHI/IG BAPHAHTOB OIIbITa MCTOOOM PCHAOMHN3AIINN
C OpraHnu30BaHHBIMHU ITOBTOPCHUSAMMU.

3. CtaHgapTHBIN METOI pa3MeEIIeHNs BAPUAHTOB —

am0O-meton (puc. 4) -

4 | cT1 cT1 cT1 cT1
3 2 5 4
CcT1 cT1 cT1 CcT1 cT1
m 5 2 3

Puc. 4. PazMelieHre BapuaHTOB OIbITa CTAaHAAPTHBIM IMO-METOIOM.

P

JTaKTWIb-MeTO (puc. 5) -

/ i i

CT1}2 | 3|CT1] 4|5 |CT1§3 |5 |cT1| 2|4 |cTif4 | 5]|cT1| 3] 2 |cTY

b\ / /

/i /.

Puc. 5. Pa3MemeHHe BApPUAHTOB OIIbITA CTAHAAPTHBIM JAKTUJIb-MCTOIOM.
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3ananmue 2. [Tonp3ysick maTepuanom yueOHHUKA, OXapaKTEPU3YHUTE CICTYIOIINE

BUBI OIIBITOB:

OnBITBHI-TTPOOHI -

Tounbie CPaBHUTCIIBHBIC OIIBITHI -

JIeMOHCTpallMOHHBIE OMBITHI -

HpOI/IBBOI[CTBeHHBIe OIIBITHI -

OmnbITHI 110 Y4eTy 3Q(eKTUBHOCTH HOBBIX arpoNprUeMOB-
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3anaﬂne 3. YcraHoBurte palinOHAJIBHOC COUYCTAHUC 3JICMCHTOB ITOJICBOI'O OIIbI-
Ta C Y4CTOM OIITHUMAJIBHOI'O pasMcpa ACILIHOK W HPEACTABBTC CXEMaTUUHBIN IIJIaH

pasMCIICHUA BApUAHTOB MCTOIOM (HO 3aJaHHUIO

MIPETIOIaBaTENIsA), €CIIM B OTBITE HEOOXOAMMO U3yUUTh 4 BapuaHTa C Pa3HBIMH JI03aMH

ynoopennii (NoPoKo — kKoHTpOIIb, N3gP30Ksg, NeoPeoKeo, NooP9oKgo), 3eMenbHbIi yua-

CTOK, oTBeaeHHbIH o onbIT (100M x 100 M) mMeet ykiioH 1° ¢ ceBepa Ha IOT.
Pemenne:

1. Yucno BapuanToB B omnbiTe (1) —

2. Hucno nmoBTopeHuit B onbiTe (N) —

3. KonmndecTBO OMBITHBIX AeasHOK (1*N) —

4. ®opma ensiHKY (COOTHOIIEHUE CTOPOH) —

5. O0miag mwionagb ONBITHON JEIIHKHA —

6. YdeTHas TUIOIaabh OMBITHOW MEISTHKA —

/. Metoj pa3MeIeHus: BApUAHTOB —

CxemaTU4HBIN UIaH pa3MEIECHUS] BAPUAHTOB OIbITA
(ykasatb pa3Mepbl JACISHOK, TOBTOPEHHUS W Pa3BOPOTHBIE TOJIOCHI)
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Tema 5. AHAJIN3 BAPUAIIMOHHBIX PSIJIOB KOJIMYECTBEHHOM
U KAYECTBEHHOM N3MEHYUBOCTH.
KOJIMYECTBEHHASA UBMEHYUBOCTD ITPU3HAKA

Paznmu4aroT M3MEHYMBOCTH KojuuecmeeHHylo W KauecmeenHyro. Kommde-
CTBEHHO HM3MEHSTHCS MOTYT Macca ypoikas, MPOIEHT caxapa, KHCIIOT, BATAMHHOB,
Kpaxmajya win Oelika B ypokae, pa3Mepbl pacTEHUH, COEpKAHNE MUTATEIbHBIX dJIe-
MEHTOB B IIOYBE, T. €. BCE, UTO HUMEET Maccy, pa3mMep, 00beM H T. TI.

XoJ aHaNM3a BapUAIMOHHBIX PSIIOB KOJIMYECTBEHHOW M3MEHYMBOCTU 3aBHCUT
oT o0beMa BeIOOpKH — Majioro (< 30 eaunuI) win 6omemoro (> 30 egunui). Kak
JUTSL MJTBIX, TaK ¥ JJI OOJIBIIUX BEIOOPOK BEIYHCIISIOT CICIYIONTNE OCHOBHBIC CTATH-
CTHYECKHE XapaKTEPHCTUKH: CPEIHIOW apu()METHUECKYIO x, AUCIEPCHIO S°, CTaH-
JapTHOE OTKJIOHEHUE S, omHUOKY cpenHed apudmerndeckoit, kordpuimeHT Bapua-
1K V, OTHOCHUTEIIbHYIO OIMOKY cpefHel apudmeTndyeckoil. B koHIe aHanu3a namoT
MHTEPBAJIBHYIO OLICHKY CpefHel apuMeTHIecKoi.

[IpumepoM MalibIX BBIOOPOK MOXET ObITh YUCIIO TOBTOPHOCTEMN, KOTOPOE Yalle
Bcero koJieosercs oT 3 10 6. K MansiM BEIOOpKaM OTHOCUTCS TaKkKe YUCIIO KOJOCKOB
B KoJIoce, KIIyOHel kapTodens B KycTe, CeMsH ropoxa B 000ax u T. 1I.

JIyist MasibIX BBIOOPOK BBIYHMCIISIIOT TaKHWE CTATUCTUYECKHUE XAPAKTEPUCTUKH:
cpenHue apudmeTrdeckue, AUCIEPCUN, CTaHIAPTHBIC OTKIOHEHUS, KOdDPUIIMEHTHI

Bapualvu, OIIUOKH BHIOOPOYHBIX CPETHUX, OTHOCUTENIbHBIE OIIMOKH U .

3ananme 1. Mcnonb3yst yueOHUK, ONMUIIUATE OCHOBHBIE CTATUCTUYECKUE IMOKa-

3aTCIIN.

Cpennss apupmetndeckas () -

Tucniepenst (S°) -

CrangaptHoe oTkioHeHue (S) -

Omnbka (Sx) u otHocuTenbHas onmbka (S x %) cpeanei apuhMeTHUECKOMH -
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Koadduuuent apuanuu (V) -

I[OBCpHTGJIBHBIfI HHTCPBAJ i1 CPCOAHCTO 3HAYCHUA -

Yposenb 3HaunMocTtH (Pgs , Poy) -

Yucio crerneneit cBodosl (v) -

Kpurepuii CtoronenTa (t) -

[ns 6onvuiux 6v100poK CTaTHCTUYECKUE XAPAKTEPUCTUKU MOMXKHO BBIUHMCIIATH
CIocoOOM TMPOU3BEJAEHUNM, HO OH TPYAOEMOK, OCOOCHHO TMPH HAJIUYMU MHOTO3HAY-
HBIX YHCENl U O4YeHb 0oJibIIOM 00beme BhIOOpKH. bosiee yno0eH crocod yClIoBHOM
CpemHeH, T. €. OT Mpou3BoOJIbLHOTO Havyana A. [Ipu 3Tom crmocobe Bce TaHHBIC PaHKHU-
PYIOT, BBIAEISAIOT IPYIIIEI C OIPEACICHHBIM HHTEPBAIOM, OIPEaesaioT yacToTy T, T.e.

YU CJI0 YJIICHOB B Ka)KI[OfI rpynIic BapuanuoOHHOI'O pAaaa.

f -~
15

Bapuayuonunwviit pao — psn
PaHKUPOBAHHBIX YHCEN, JJs1 KOTO-
pbIX YKa3aHbl 3HAYEHUS BapbUPYIO-

ero nmpru3Haka u COOTBCTCTBYIOIIHC

UM YacCTOTHI (T.€. CKOJIBKO pa3 MOBTO-

- ps€TCs TOT UM UHOM TIPU3HAK).

N O
L

1
g 5 7 9 x Ecnmu nHa rpaduke kpuBas Ba-
PHUAIMOHHOTO Psifia UMEET OJIHY Bep-

Puc. 6. I'paduueckoe n3obpakeHne muHy (puc. 6), TO STO CBUAETEINb-

BAPUALIMOHHOTO psia: CTBYET 00 00HOpoOHOCMU 6blOOPKU
X - 3HAYCHUE BAPHUPYIOIIET0 OKA3ATEN, i HaoGOPOT.
f — wacroTa nmpusHaka.
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3apanme 2. CrpynmnupyiTe JaHHBIE, TOTYYEHHBIE B PE3yIbTaTe HAOIIOICHUH,
OTIPEICTTUTE CTATUCTUIECCKHUE MTOKA3aTeNId BAPHUAIIMOHHOTO PsiJia M HAYEPTUTE KPUBYIO
pacrpenesieHus, €ClIu TeXHUYecKast JyinHa cte0uist bHa (st 40 pacTeHuid) cocTaBrIIa
(B c™m):
70,0 67,0 100,4 103,4 69,0 72,4 74,4 66,1 67,3 52,0
79,1 78,0 839 92,2 93,2 81,3 82,0 86,4 89,1 93,5
77,0 76,1 88,1 89,7 94,1 82,0 80,1 81,0 77,0 80,0
92,1 915 76,7 79,0 73,5 84,4 79,7 84,0 79,6 84,1

Pemenue:
Pamxxupyem BapuallmOHHBIN PsiJ| YUCEN:

Uucno knaccos (rpyni) K =\n =

Knaccoselii uaTepBa i _ Xmax—Xmin _ R

yucnoepynn K

Pacuernas Tabiaumna

(mpu max f ycjaoBHOE 3HaYCHHE CpelHer A= )
Cpeonee Yacmoma Omxnonenus 2 2
Ipynna | snavene SOCA) | (AY | FOCA)
f X-A
epynnot X
> f=n= Lf(x-A) = Lf(-A) =

IIpon3sBobHbIil MOMeHT b= ) f (X-A)/n=

Cpennsis apudmeTnyeckas x =A+ b=

Koppektupyrommuii paxrop (nomnpaska) C= [} f (X-A)] 2In=
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2
Jlucniepenst S°= LHX-A-C _

n-1

CraHmapTHOE OTKIIOHEHHE S=+/S? =

Koaddunment Bapuanuu V= s -100% =
X

Ommb6ka BEIGOPOUHOH cpefneit Sx = S _

Jn

WuTepBanbHas OllEHKa CpeIHer apuPMEeTHIeCKOi: X + tosSx =

['paduueckoe n3o0pakeHre BapHAILIMIOHHOTO psifa

BriBon:

v

X
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Tema 6. CTATUCTUYECKHUE XAPAKTEPUCTUKU BBIBOPKHA
MMPU KAYECTBEHHOM U3MEHYUBOCTH

[Tpr kKadecTBEHHON W3MEHUYMBOCTH B BBHIOOpDKE WMEETCS OJIHA W3 JABYX BO3-
MOJKHOCTEH (aIbTepHATHB) — JAaHHBIA MPU3HAK MO0 €CTh, JINOO OTCYTCTBYyeT. Ta-
KYI0 U3MEHYUBOCTh HA3bIBAIOT A1bMEPHAMUBGHOU.

B ombiTax ¢ KaueCTBEHHONW M3MEHYMBOCTHIO BMECTO M3MEPEHUS KaKOTO-JTH0O
MOKa3aTeJs MOJACUYUTHIBAIOT YHUCIO OOBEKTOB C TEM MJIM HHBIM Tpu3HaKoM. [Ipumepsr
Ka4eCTBEHHONW M3MEHYHMBOCTH: YUCIIO MOBPEXKICHHBIX U 3[JOPOBBIX PACTCHHMA, YHCIIO
MOIMEP3IINX PACTEHUH, YUCIIO UCTIOPTUBIIUXCS W 3I0POBBIX KIyOHEH KapTodens B
XPaHWIUIIE | T. TI.

Jlnsi aHanM3a Ka4eCTBEHHOW W3MEHYHMBOCTH BBIYHCIISIOT CJICAYIOIIAE CTaTH-
CTUYECKHE XapaKTEPUCTUKU: JOJI0 HATUYUS TIPU3HAKA p, OJI0 OTCYTCTBUS MPU3HA-
Ka (], moKa3aTelb U3MEHUYMBOCTH Kaue€CTBEHHOIO MpHU3HaKa S, Kodh UIIMEHT Bapua-
nuu Vp, omuOKy BBIOOpOYHOM noiu Sy, OOmuii 00beM BEIOOPKU 0003HAYaIOT OYK-

Boi N, a uncio 0OBEKTOB C JAaHHBIM IIPU3HAKOM - H.

3az[aHne 1. OnumuTe CTaTUCTUYSCKUE ITOKA3aTelIM KauyeCTBEHHOW H3MEHYH-

BOCTH IIPHU3HAKaA:

Jlons Hammuus nmpusHaka (p) -

Jlosst oTcyTcTBHs npu3Haka (q) -

M3MeHYHBOCTH KaueCTBEHHOTO mpu3Haka (S) -

MaxkcumasbHast B3MEHUYUBOCTD (Spax) -

26



Koadduuuent apuanuu (V) -

Ommbka BeIOOpouHOi 1omu (Sp) -

WHuTepBanbHas OlleHKa BBIOOPOYHOM J0JH -

3aganue 2. Beruncianre cTaTUCTUYECKUE ITOKA3ATEIN KAUYECTBEHHOW W3MEH-
YUBOCTH, €cJii B BbIOOpKe u3 130 kimyOHel kapTodens copta Temn mapioit mopaxe-
Ho 30 kiryOHel, a B BeiOopke u3 100 kiyOHeit copta [Ipuroxkuii —mopaxxeHo mapuioim

- 20 xkiyoHeil. Onpenenure TOBEPUTENbHBIA UHTEPBAI JUIsl JOJIU MPU3HAKA B COBO-
KYITHOCTH, CIICJIANTE BBIBOI.

Pemrenue:

1-s BeIOOpKA (copT Temir) 2-s BeIOOpKa (copt [Ipurosxuii)
n1(60fleble K1YOHU) = n1(60ﬂbnbze KIyOHU) -
n2(300p06ble KIYOHU) = n2(3dop06ble KIyOHU) =
N1:n1+n2: N2 =N +ny;=

p1=ni:N; = p2=Ny Ny =
Qu=1-p; = Q= 1-p,=
51= P = Sp= P4, =
Sp;= | P& = Sp,= P9, —
N, N,

Vp1=_5 1000 = Vp2=_32_ 1009 =

S max S max
P+ t05'Sp1= P,+ to5‘Sp2=
{os= (V = N-l) tos= (V = N-l)

BriBon:
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Tema 7. TIOATOTOBKA JAHHBIX K CTATUCTHYECKOM OBPABOTKE.
BPAKOBKA COMHMUMTEJIBHBIX AT U BOCCTAHOBJIEHUE
BBIITABIHINX JAHHBIX

[Tepen craTucTuyeckoit 00pabOTKOM JaHHBIE HEOOXOUMO COOTBETCTBYIOIIMM
00pa3oM MOATOTOBUTh: OKPYTJIUTh, BBIYUCIUTH CPEAHHUE aprU(PMETHUECKUEC MO KaxK-
JIOU ONBITHOM JEJSIHKE W BapUAHTY, BHIOPAKOBATH COMHUTEIBHBIE U BOCCTAHOBUTH

BBINIABIINE JaHHBIE, MPEOOpa3oBaTh UX.

Banamle 1. HOJ]LBySICB MaTcpuaioMm y‘IC6HI/IKa, OIIMIIHUTC CIACAYIONIUC ITOHATHAL

1. «CoMHMTENBHAS» AaTa BAPUALIMOHHOTO PAIA -

2. Kputepuii a51st IpOBEPKU «COMHUTEIBHOCTHY ATHI -

3. OT KaKkuX IOKa3aTeNnel 3aBUCAT 3HAYECHUS KPUTEPUS Treop. -

4. Kputepuil Tyaxr..BBIYUCIAIOT 110 OTHOIIEHHUAM -

5. CyIIHOCTh TUMOTE3bI O TPUHAJIEKHOCTH KCOMHUTEIBLHONY ATHI -

6. «BoccTaHOBICHME) BBINABIIEN JATHI -
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ComHuumenvuble OCIHHble, KOTOPBLIC 3HAYUTCIIbHO OTIUMYAOTCA OT BCCX
OCTAJIBHBIX JaHHBIX KaKOI'0- h1%(810) BapHaHTa, OMMpCACIIAOT TOJBKO C IIOMOIIIBIO MATC-
MaTHYE€CKOM CTaTUCTHUKH. CY6'I>€KTI/IBHaH 6paKOBKa JAaHHBIX HCOOITYCTUMA.

3ananme 2. CTaTUCTUYECKU ONMPENETUTh MPUHAMJICKHOCTh AaT K BapUallMOH-
HOMY psany Ha 95 % u 99 % -HOM ypOBHE 3HAUYMMOCTH, €CIU B BETETAIUOHHOM

OIBITC B BapHaHTE C JBOWHOM /10301 a30Ta (6-KpaTHas MOBTOPHOCTB), YWIA MAacCy
pacTeHuii (T/cocy/1) v MOIYYUIIU CIEAYIONIUE Pe3yIbTaThl:

238 19,1 10,3 19,7 21,0 22,0.
Pemenue:

1. Pamxupyem BapHaIlMOHHBIN Psi/i B BO3PACTAIOIIEM MOPSIKE (X1, Xo,...... Xp-1, Xn)

2. Hanboiiee «COMHUTEIIbHBIMIY SIBJISIOTCSA KpalHUE JATHI (X1 U Xp), UX MPUHAIJICHK-

HOCTb K BApUAIMOHHOMY Psily IIPOBEPSAETCA PACUETOM KPUTEPUS Taxr. |

npoeepka damol X, - Ty= X, =Xy —
nfl_Xl

nposepka damol X, - Tp= X=X =
X, =X,

3. [lo Tabnuiie HaxonuUM KpuUTepuu T TeopeTudeckue (Tadi. 7 MpUIIOKEHUM B y4eo.
Mowuceituenko B.®. u mp.) mpu n=6:

70,95 =
70,99 =

4. CpaBHMBaeM KpUTEpUU T PaCUETHBIEC C TEOPETUUCCKUMHU

5. BBIBO)I O MPUHAAJICKHOCTH «COMHUTCIIBHBIX» AAaT K BApUAIMOHHOMY PAAY:
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OOpaboTKa IKCIEPUMEHTATBHBIX JAHHBIX YacTO OCJIOXHSETCS BBITIAJICHUEM
pe3yJIbTaTOB HAa HEKOTOPBIX JEIsSHKAX OIbITa (MOBPEXKJICHHUS PACTCHUN NTHUIIAMH,
BpEIUTEISIMH, 3aTOIICHUE JCISHKY TMOCTIe JTMBHEH, Mpoe3a TpaHcmopTa U T. A.). W3-
3a BBIMAJICHUS TAHHBIX CPEIHUE apu(PMETHICCKHE B BApHAHTAX MOTYT OBITh JINOO 3a-
BBIIICHBI (€CJIM BBIMAJ PE3yJIbTAT ¢ OYCHb HU3KUM YHCIIOBBIM 3HAYCHHEM), JINOO 3a-
HIDKEHBI (€CJIM BBINAI pPe3y/IbTaT ¢ HauOOJIbIIMM YHCIOBBIM 3HaueHueM). M3-3a 31o-
r0 BO3HHUKAIOT OIIMOKH, KOTOPHIE MOXXHO YCTPaHUTbh, TOJIBKO €CIIM 60CCHIAHOBUMb
eévinasuiue OanHwvle, T. €. BBIYUCINTL MX HauOosiee BEposiTHhIC 3HadeHUsa. Boccra-
HOBJICHHBIM PE3YyJIbTAT CTaBAT HA BBINABIIEE MECTO U BBINOJHSIIOT COOTBETCTBYIO-
AN CTAaTUCTUYECKUN aHaIN3 JTaHHBIX.

3apanue 3. [IpoBecTH BOCCTAHOBIICHHME BBINMABIIEIO PE3yjibTaTa B IOJICBOM
OTIBITE, TJIC B YEThIPEX BapHaHTaX U3ydalld BIUSHHE TepOUIMIHON 00pabOTKH Ha Be-
JINYMHY YPOKAaUHOCTHU 3€pHA KYyKYypy3bl. [IOBTOpHOCTH B ombITE TpexkpaTHas. B Tpe-
ThbEM BapUaHTE, BTOPOM MOBTOPEHUH OMBITA «BBIMAI» PE3yJbTaT, KOTOPbIH HEOOXO-

JAUMO «BOCCTAaHOBHTDB».

YposkaliHOCTB 3epHA KyKypy3bl (1I/Ta) B 3aBUCUMOCTH OT BHECEHUS 103 TepOuImia

BapuanTsl YPp0xKalHOCTb 3€pHA 10 TIOBTOPEHUSAM Cpenusis o
OmbITa I I Il BApUAHTY
1. be3 repouruaa 38 37 36
2. Arenon (1 kr/ra) 39 40 42
3. Arenon (1,5 xr/ra) 43 - 45
4. Arenon (2,0 kr/ra) 44 47 46
Pewenue:
x, =WV +nP->"X e
(I-D(n-1)

| - uwmcio BapuaHTOB;
V - cymMMa JaHHBIX B BapHaHTE, I7I€ BbINAJ PE3y/IbTaT;
N - YUCIIO MOBTOPHOCTEH B OIIBITE;
P - cyMMa IaHHBIX B [IOBTOPHOCTH, T/I€ BBIMAN PE3YJITAT,;
> X — cyMMa JaHHBIX BO BCEM OIIBITE, 3@ HCKIIOYEHUEM BBIMABIIIETO PE3YIbTaTa.

XGOC' =

BriBox:
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Tema 8. OCHOBbBI JTUCIIEPCHOHHOI'O AHAJIA3A.
JUCIIEPCUOHHBIN AHAJIN3 PE3YJIbTATOB
BEI'ETAIIMOHHOI'O OIIBITA

CnoBo «aucriepcusi» O3HA4aeT paccerBaHUE JAHHBIX OMNbITa U PACUICHEHHE
o0IIero BapbHPOBAaHUS M3YyYaeMBIX IMOKa3aTelied Ha cocTaBHbIe dacTu. OTCrOma u
Ha3BaHUE METOJ[a — JUCIIEPCUOHHBIA aHanmm3. /{15 TUCIIepCHOHHOTO aHaIu3a Mpe-
CTaBIIAIOT HWHTEPEC Ouchnepcus eapuanmos U oucnepcus owudku. COOTHOUICHUE
JTUCIIEPCUM — 3TO TOT KPUTEPUH, KOTOPBINA MO3BOJSET AaTh OOIIYIO OIEHKY JOCTO-
BEPHOCTH Pa3IU4YUil MEXIy CpeIHUMH apupMeTHUYEeCKUMH OmbITa. B decth aBTOpa
JUCIEPCHOHHOTO aHAIW3a KpUTEpHUil 0003HAUMIM nepBoi OykBoil ero (pamwmimnu F
(kpumepuii @uwepa). F Berancisior o popmyie F = S4/S%,.

PacueTHbIl (DaKTUUECKUI KPUTEPHI 4y CPABHUBAIOT C TEOPETUUECKUM F e,
KOTOpBIM HaxoaaT 1o TadbmuuaM. Ecin Fyqr 00bIIe (Mim paBeH) Fiep, TO 10CTO-
BEPHOCTH Pa3/IMYUil B ONbITE JOKA3aHA, T. €. UMEETCA OJHA WJIM HECKOJIbKO Tap
BapUAHTOB CPEeIHHUE apU(PMETUUECKHE KOTOPBIX JOCTOBEPHO Pa3IUIAIOTCA.

BererannoHHbie OMBITHI Yallle BCETO MPEACTABISIOT COOOW CTaTUCTHYECCKHE
KOMIIJIEKCHI, COCTOSIIIINE U3 HECKOIBKUX HE3aBUCUMBIX BHIOOPOK — BapuaHToB. Hesa-
BUCHMOCTb COMIOCTABUMBIX BAPUAHTOB JOCTUTACTCS PETYIISIPHBIM IEpEMEIIEHUEM Be-
TeTAIlMOHHBIX COCY/IOB Ha BaroHeTke. CieaoBaTelbHO, B BETE€TAllMOHHBIX OIBITaX
OOBIYHO HET TEPPUTOPHAIBHO OPTaHM30BAaHHBIX MOBTOpeHUH. [ToaTOMy 0OIIIee Baph-
MPOBAHUE PE3YNBTATHBHOTO MPHU3HAKA pa3jlaracTcs Ha JBa KOMIIOHEHTA - BapbHPO-
BaHWE BAPHAHTOB W ciiyyaiiHoe BapsupoBanue: Cy = Cv + Cz. B noneBom omnbiTe

HMMEIOTCSI OpraHn30BaHHbIE TOBTOpeHUs, moaToMy Cy = Cv +Cp+ Cz.

3ananme 1. [Tonb3ysace MaTepranoM yueOHHKA, OMUIIUTE MOHSTHS:

1. CymHOCTh TUCTIEPCUOHHOTO aHaIu3a -

2. Kpurepwmii ®umrepa (F) -
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3. Hynesas rumnote3a (Ho:d=0), ncrons3yemasi sl ONEHKH 3HAYUMOCTH JICHCTBUS
n3y4aembix (aKTOpOB Mo Kpurepuio F -

4. Cxema AUCIICPCUOHHOI'O aHaJIn3a JaHHbIX BEIrCTAIHMOHHOI'O OIIbITA -

5 B BCTCTAIMOHHOM OIIBITC 06H135[ HN3MCHYUBOCTDb PC3YJIbTATUBHOI'O IIPHU3HAKA, M3~

MepsieMas o0eit cymmoii kBaaparos (Cy), pacunensiercs Ha
(Cv) n (Cz).

6. OGmiee uncino creneneit cBo6ob1 (N-1), pacuneHsieTcss Ha Ba KOMIIOHEHTA: YUCIIO0
CTeneHel cBOOObI /ISl BapuaHTa U YHCJIO CTereHEeH CBOOOIbI
JUTSI CITy4aifHOTO BapbUpPOBaHUs (OIMIHUOKH )

7. ®opMyIibl, HEOOXOAUMBbIE ISl POBEAEHUS JUCIIEPCHOHHOTO aHAIU3a:

o01iee unciio HaOIroaeHni B onbiTe N=

KoppekTupyomuii pakrop (nmomnpaska) C =

obmas cymma kBagparop Cy =

CyMMa KBaJIpaToB JJisi BapuanToB CV =

cyMMa KBaJpaToB jis omrOku (octatka) Cz =

JIACTIEPCHST BAPHAHTOB SV =

qucrepenst omnokn Sz° =

pacyeTHbIl Kputepui @uiepa F =

8. Haumennmras cymectBennas pasnocts (HCP) -
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9. O606mmeHHas OMHOKA OmbITa SX =

10. Ommbxka pazHoctu cpeanux Sd =

11. HaumeHnsInas cymiecTBeHHast pa3HOCTh s 5%-r0 ypoBHSI HCPgs =

12. HaumensImast cymecTBeHHas pa3HocTh Aiis 1%-1o ypoBast HCPy; =

3aganue 2. [IpoBeanTte AUCTIIEPCUOHHBIN aHATU3 JAHHBIX OJAHO(MAKTOPHOTO Be-
reTallMOHHOIO OMbITa (C OJAMHAKOBBIM YMCIIOM HAOJIOJECHUN MO BapuaHTaM), €CIH B
YeThIPEX BapUaHTaX U3y4yald JeWcTBUE (POPM a30THBIX yI0OpEHUIl Ha ypoxKail OBCs-
HUIBI JTYrOBOM. YCTaHOBHUTE, 3HAYUMO JIM JCHCTBHE yA0OpEHUM, MPOBEPUTH HyJIe-
Byto runore3y (Ho:d=0). [IpoBepnTe pe3yabTaThl ¢ HOMOIIKIO IporpaMmbl STRAZ.

Yposkait OBCSHHITBI (T HA COCY/T)

Yucno C
Bapuantsl . Haomo- | CyMMBl, PE/HIE
OIBITA Ypokait, X JICHUIA, v | o Bap
N aHTaMm
1. be3 ynobp. (koHTpoIIb) 16,0 17,2 14,4 15,8 4
2. Cyneat aMMoHMs 294 | 304 | 30,3 | 28,1 4
3. AMMHa4dHas cenuTpa 26,0 29,2 26,7 27,1 4
@. MoueBnHa 253 | 248 | 26,1 | 23,2 4
N= ¥ n= > x= X =
Pewmenue:
Cxema qucnepcuonHHoro anaausa: Cy= Cv + Cz
Tabnuna npeodpazoBanHbIX gaT ( A= )
Bapu- Xi1=X-A vV Xy \V&
AHThI 1 2 3 1 2 3 4
1
2
3
4
obrrast cymma Y, Xi=
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O61ee yucno Hadmoaenuii: N = I-n =

Koppekrupytouuii pakrop: C =(TX,)% N =

CyMMBI KBa/IpaToOB:
oOrmas Cy==3X,°-C=

BapuantoB Cv =YV n—C=

ocTaTKa Cz =Cy—-Cv=

Ta6JII/II_[a JAUCIICPCHUOHHOI'O aHAJIN3a

Jucnepens Cymmbl | CteneHu cBOOO/IBI, Cpez[HHH2 Foucr Fos
KBaJ[paToOB v KBagpatT S
Oo1mmas N-1= - - -
BapuanTos I-1= S,’=
OcraTok N-l = S,’=
_ 2
S X = E =
n
2
Sd = 25°z -

HCP05 = t05‘Sd =

YpoxaifHOCTB (B r/cocy )

Cpennsis OTKJIOHEHHUE OT
BapuanTsl .

YpPOKafHOCTb KOHTPOJIS (HCPgs =
1. be3 ynoOpenuii (KOHTPOJIb) -
2. Cynbhat aMMOHUS
3. AMMHadHas cenuTpa
4. MoyeBuHa

BriBon:
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Tema 9. JTUCIIEPCUOHHBIN AHAJIN3 JJAHHBIX OJHO®AKTOPHOI'O
IHOJEBOI'O OIIBITA C OPTAHU30BAHHBIMU
IHOBTOPEHUAMHN

JlucniepcuoHHbIN aHaIu3 — Haubosiee COBEPLICHHBIA METOJ] CTaTUCTUUECKON
00pabOTKM JaHHBIX, HO OH MPUMEHUM TOJIbKO K OIBITaM, pa3MEIIEHHBIM METOI0M
pengomusanuu. IIpenmyiecTsa AUCIEPCUOHHOTO aHAIU3a 3aKIIIOYAIOTCS B BBIUJIE-
HEHUHM M3 OOIIETr0 BapbUPOBAHHUS €r0 KOMIIOHEHTOB, B BBIYMCIIEHUH OOOOIICHHOMN
OLIMOKHU BCETO OIBITA HA OCHOBE OOJIBILEr0 YMCIa HAOIIOACHUN, YEM UHAUBUIYaIIb-

HBIC OIIIMOKH OTACJIbHBIX BAPUAHTOB B HCAUCIICPCHUOHHBIX MCTOAX.

3amanue 1. [Tonp3ysacs maTepuanom yueOHHUKA, OMTUIITUTE TOHSATHS:

1. Opranu3oBaHHbIE TOBTOPEHHUS B OIBITE —

2. Ilonnas PCHAOMU3AIUS B OIIBITC —

3. B ogHO(]aKTOPpHOM MOJEBOM OMBITE C OPTAaHW30BAHHBIMH MOBTOPEHHUSIMH 00IIas

cymma kBazpaToB (Cy), pacunensercs Ha (Cy),
(Cy)
(Co).
4. O6uiee uucno creneneit cBo6oabl (N-1), pacuneHsieTcss Ha 4uCio cTeneHel cBo0Oo-
Jbl I BapuaHTa , UUCJIO CTeneHeil cB0oOOabI
JUISL TIOBTOPEHUN U CIIy4YallHOTO BapbUpPOBaHUs
(ommOKmM)

5. Cxema AUCIICPCHUOHHOI'O aHaJIM3a JAaHHBIX ITIOJICBOI'O OIIbITa C OPraHM30BAHHBIMHU
ITOBTOPCHUAMU -

6. Cxema QUCIEPCUOHHOIO aHajW3a JAaHHBIX IMOJIEBOIO OMbITA, 3aJI0KEHHOTO METO-
JIOM TIOJIHOM peHoMu3aiuu (6e3 MoBTOPEHU ) -
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7. ®opmynbl, HEOOXOAUMBIE ISl MPOBEACHUS JUCTIEPCHOHHOTO

TOPHOT'O ITIOJICBOI'O OIIbITA C OPraHU30BAHHBIMU IIOBTOPCHUAMM .

o0111ee yncio Ha0moaeHui B onbiTe N=

KoppekTupytomui axkrop (nompaska) C =
oO1as cymma KBaJpaToB
CyMMa KBaJipaToB JJjisi BapuanToB C, =
CyMMa KBaJpaToB JJis oBTopenuid C, =
CyMMa KBaJpaToB jisi omuOku (octaTtka) C, =
JIMCIIEPCHSI BADUAHTOB S, =
JUCTICPCHST OIIHOKHU S2=

pacueTHbIN kputepuit Ourmiepa F =

Cy=

aHaJin3a

onHO(haK-

3aganue 2. OcBOHTE TEXHUKY pacUETOB MPH IUCIIEPCUOHHOM aHAIHM3€E JaHHBIX
ITOJIEBOTO OIBITA, B KOTOPOM M3YyYallu YPOKAWHOCTh COPTOB O3UMOM MIieHUNsl. 1Ipo-
BEAUTE AUCIIEPCUOHHBIN aHalnu3 AaHHbIX, onpenennte HCPgs u crpynnmpyiite copra

M0 OTHOIICHMIO K cTaHnaapty. I[IpoBepbTe HYJEBYIO THIOTE3Y

Ho:d=0 u cpemnaiite

BBIBOJI.
YpokaitHOCTB 3epHa COPTOB O3UMOM IIIICHMIIBI, 11/Ta
IToBTOpeHwms, X
BapuanTsl PCHIA,
(copra) I ’ " " Cymmbl V | Cpennee

1 (cranpmapr)| 45,7 479 43,4 42,1

2 51,6 50,5 48,6 46,0

3 447 40,0 41,4 38,7

4 46,0 45,0 43,9 43,7

5 39,8 38,0 41,0 49,6

Cymwmbr P >X = X =
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Penienue:

Ta6nuia nmpeobpa3oBaHHbBIX aaT (A= )
Bapu- X1=X-A CyMMmBI Xy ? CyMMBI
AHTBI I I Il v V I I Il v V2
1
2
3
4
3
CymMmBl
P
oOmas cymma Y X;=
Cxema qucnepcuonnoro anaamsza: Cy= Cv+Cp +Cz
Oo6rmee uncno HabmoneHuid: N = I'n =
Koppexrupytoutwmii hakrop: C =(TX,)% N =
CyMMBI KBaJIpaToB:
oOmast Cy=> x/-C=
BapuantoB C, =YV’ :n—C=
nosropenuii C, =YP*:1-C=
oCTaTka C, =C,-C,-C,=
Tabnuiia TUCTIEpPCMOHHOTO aHaTN3a
C =
CyMMBI Crenenn b
Hucnepcus KBaJipar Fparcr- Fos
KBaJpaToOB CBOOOIBI g?
O6mas C, N-1= - - -
ITosropenuii C, n-1=
Bapwuanrtos C, -1 = S,°=
Ocrarok C, (I-1) (n-1)= S, =

37




_ 2
Sx= E:

n
2S°z

Sd = =
n

HCP05 = t05‘Sd =

t05

HCPs(%) = -100% =
YpokaltHOCTB, 11/Ta
Cpennsis OTKJIOHEHUS ['pynmna
BapuanTsl YPOKaHOCTh OT CTaHAapTa copToB*®
/ra % n/ra %
1 (cranpapr) 100 - 100
2
3
4
5

IIpumeuanue *. B rpynnsl 00beIMHUTH COPTA CIAEAYIOIIUM 00pa3oM:
- COpTa, MMEIOIINE CYIECTBEHHO OOJBIIYIO YPOKaWHHOCTb, IO CPABHEHUIO
¢ koHTposieM (rpymma I),
- COpTa, UMEIOIINE CYIECTBEHHO MEHBUIYIO YPOXKaHOCTh, 10 CPABHEHUIO
¢ koHuTposieM (rpymma 1),
- COpTa, He UMEIOIIIHE CYIIECTBEHHOM pa3HHMIIbI ¢ KOHTpoJeMm (rpymma I1).

HCP05 =

BriBon:

HCPys (%) =
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Tema 10. JUCITEPCUOHHBINA AHAJIN3 JAHHBIX BETETALIIOHHOT O
OIIBITA C PA3HOI MOBTOPHOCTBIO
(C HENOJITHBIMM TAHHBIMH)

Oco0eHHOCThIO 00pabOTKM JaHHBIX BEr€TallMOHHOTO OMBITa C Pa3HOM MOBTOP-
HOCTBIO TI0 BapHaHTaM SBJISETCS HEOOXOMMMOCTH BBIYMCIICHHSI HECKOJBKUX 3HAYe-
HU HauMeHblen cymectBeHHoM pazHoctu (HCP), Tak kak He Bce cpeqHue paBHO-
TOYHBI, TOCKOJIBKY OMUPAIOTCS HA Pa3HOE KOJMYecTBO HabmoaeHuit (N). Pasznyro mo-
BTOPHOCTh B BapUaHTax Tak)Ke HEOOXOJUMO y4ecTb MpPH BbIUUCIECHUU CyMMbI C, U

OIMOKHU Pa3HOCTU CPETHUX Sg.

3apanme 1. [Tonp3ysick MaTepraioM y4eOHHKA, (POPMYIIBI ISl pacyeTa Cleay-

FOILIMX TTOKa3aTelIe:

1. CYMMa KBaaApaTOB BAPHUAHTOB C pa3Hoﬁ IIOBTOPHOCTBIO BBITUCIIACTCA 110 (bOpMYJIC

Cy=

2. OmubKy pa3HOCTH CPEAHUX BAPUAHTOB C OJIMHAKOBOW MOBTOPHOCTHIO BHIYUCISIOT
o opmyiie:

Sd=

3. OmmOKy pa3HOCTH CPEIAHMUX IO BapHaHTaM C Pa3HOW MOBTOPHOCTHIO BBIYMCIISIOT
o hopmyIie :

Sd' =

4. Teopernueckoe 3HaueHre kpuTepust CThrojieHTa () HAXOIAT MO YUCITY CTCTICHEH
CBOOOIBI TUCTIEPCUU

5. TeopeTtrueckoe 3HaueHne kputepus Ouirepa (F) HaXOAAT IO CTEIEHSIM CBOOOIbI
TUCIIEPCHN (B uMcnuUTENE) U JUCTIEPCUU
(B 3HaMeHaTerne).
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3ananme 2. OCBOWTE TEXHUKY TUCIIEPCHOHHOTO aHAIN3a TAHHBIX OMBITA C HE-
MOJIHBIM HAOOPOM JIaHHBIX, €CIIM B BETE€TAI[MOHHOM OIBITE C BOJHOUW KYJIbTYypOH TO-
Marta u3yJaiu jaeiicteue pazHbix cootHomeHut N: P: K Ha yposkaii mionoB. B omnbite
OTCYTCTBYIOT JAAHHBIE MO JBYM MOBTOpPEHUsM. [IpoBenuTe NHUCIIEPCHOHHBIM aHAN3
PE3YJbTATOB OMbITA U clieNaliTe BHIBOJ 00 3(P(HEKTUBHOCTH MUTAHUSI PACTEHUN TOMa-
ToB. [IpoBepbTE pe3yabTaThl ¢ MOMOIILIO porpaMMbl STRAZ.

Ypokaii 110/10B TOMaTOB (T/COCYN)

Bapuantsl Yucno | Cym- Coe
OIIBITA YpoxaitHoCTh, X HaOJII0- | MBI pea
(N:P,05:K,0) menmit,n| V| "€
1.1:1:1(st) | 454 470 430 500 460 452 6
2.1:2:1 502 550 490 507 530 525 6
3.1:2:2 601 670 550 607 650 612 6
4.2:1:1 407 412 475 402 - - 4
5.2:2:1 418 470 460 412 - - 4
>X= X =
Pewmenue:
Tabnuia npeoOpazoBaHHbIX aaT (A= )

BpaI/II)_H X X-A CyifllMLI X, 2 Cy\h;gﬂﬂ
AHTBI

1.

2.

3.

4, - - - -

5. - - - -

> Xq= > X12=

Cxema qucnepcuonHoro anaamsza: Cy= Cv+ Cz

Oo6mee unciao Haomomenuid: N = 1N - N e =

Koppekrupytoutmii hakrop: C =(TX,)% N =

CyMMBI KBaJIpaTOB:
ob1as Cy=> x/-C=
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BapuantoB C, = (— T t..T—)_(C=

oCTaTKa C, =C,-C,=

Tabnuia TUCTIEPCHOHHOTO aHAIN3A

Jucniepcus Cymmer Crenenu (Ijg);Zig:f Faarr- Fos
KBaJpaToB CBO0OOIBI S
O6mas C, N-1= - - -
Bapwuanros C, -1 = S=
Ocrarok C, N-I= S,’=

1. [TIpu cpaBHEHUU X1, X ¥ X3 (N=6) ommoOKa pa3HOCTH CPEAHUX paBHA!

2
Sy = /28 Z_
n

HCPgs5' =155Sq' =

2. Ilpu cpaBHEHHH X1, Xp, X3 € X4, X5 (N;=6 U N,=4) ommbKa pasHOCTH CPETHHX:

S = /SZM =
n1n2

HCPgs" = 1o5°S¢" =

3. Ilpu cpaBHeHHH X4 ¥ X5 (N=4) ommOKa pa3HOCTH CPEITHUX PaBHA:

2
Sy = 25°z -
V n

HCPOS mni - tOS.Sd III:

BriBon:
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Tema 11. JTMCIIEPCUOHHBIN AHAJIN3 JAHHBIX
MHOTI'O®AKTOPHOI'O ITOJIEBOI'O OIIBITA

JlucniepCHUOHHBIN aHAIU3 OCOOEHHO IIEHEH sl MHOTO(aKTOPHBIX OMBITOB, TaK
KaK IMMO3BOJISIET OMPEIEIUTh TIOCTOBEPHOCTh HE TOJBKO JIEUCTBUS, HO U B3aUMOJICH-
ctBus (hakTopoB. B moneBom skcnepuMerTe 9acto 3GHEeKT OT COBMECTHOTO TIPUMe-
HEHUS U3y9aeMbIX (PaKkTOpoB OOJbINE (CHHEPTHU3M) WM MEHBIIE (AHTarOHU3M) CYM-
MbI 3Q(HEKTOB OT pa3AeIbHOIO MPUMEHEHHUS KKIOTO U3 HUX.

MHoro(hakTOpHBIN AUCTIEPCUOHHBIN KOMILJIEKC — 3TO COBOKYITHOCTH HCXO/I-
HBIX HAOJMIOZEHUHN (1aT), O3BOJISIONIUX CTATUCTUUYECKU OIEHUTH JIEUCTBUE U B3au-
MOJICHCTBHE HECKOJIBKUX M3y4aeMbIX ()aKTOPOB HA U3MEHUYUBOCTH PE3YJIbTATUBHOTO
MpU3HAaKa.

3ananme 1. [Tonw3ysick MarepuaioM y4eOHMKA, 3alUIIUTE CIEAYIOUIUE TTOHS-
TUSA U HOPMYIIBI:

1. MHOroakTOpHBIA OIBIT -

2. B nByxdakTopHOM ombiTe cymma kBaapatoB BapuanToB (C,) pacuieHseTcs Ha

(CA)J (CB)
nu (C AB)-
3. Cxema IUCIIepCUOHHOTO aHaln3a JIBYX(aKTOPHOTO MOJIEBOTO OMbITA -

4. B TpexdakTOopHOM oOmbITe cymMMa KBaapatoB BapuanToB (C,) pacuwieHseTcs Ha

(Ca), (Cs),
(Co), (Cas),
(Cao), (Cgo),

(Cago)-

5. Cxema IUCIIEpCUOHHOIO aHalu3a TPeX(PaKTOPHOTO MOJIEBOTO OMbITA -

6. Crenenu cBoboabl ist: (C,p) -
(Cs) -
(Cc) -
(Cas) -
(Cac) -
(Cac) -
(CABC) -
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3ananme 2. YACHHUTE CYNTHOCTh MHOTO(AKTOPHOTO OIBITA, OCBOUTE TEXHHUKY
JUCTIEPCUOHHOTO aHaM3a ABYX()AaKTOPHOTO OIBITA, MPOBEICHHOTO METOJIOM PEHIIO0-
MU3UPOBAHHBIX MOBTOPEHUH U CACIANTE BBIBOIBI.

B nByxdakTopHOM TOJEBOM OMBITEe (2X3) M3ydanau ACHCTBHE NBYX /103 a30Ta
(ag , a1) u Tpex 103 docdopa (By, By, By) HA ypOKAMHOCTh 3epHA sumeHs. [IpoBectn
JVCTICPCUOHHBIN aHAIN3 aHHBIX W MPOBEPUTH PE3YJIBTAThI C MIOMOIIBI0 TPOTPAMMBEI
STRAZ.

VYpoxaitHOCTh 3epHa TUYMEHS, 11/Ta

daxkrtop A | Paktop B HosTopenus, X CyMMBHI,
Cpennue
(asor) | (pocdop) | I 1 \Y, v
Bo 23,1 24,8 23,0 26,8
ap B 28,4 29,5 30,2 26,5
B) 28,7 30,4 32,6 28,0
Bo 31,7 35,4 34,6 32,0
a; By 46,7 45,6 47,1 46,2
B) 59,4 50,6 65,5 62,1
N= |a‘lb‘l’l: P X= X =
Pemenue:

Cxema gucniepcuonnoro ananmusa: C, = C, + C, + C,,
tak Kak C, = C, + Cg +C¢, ciremoBaTeIbHO

Cy=(CA+CB +CC)+Cp+CZ

Koppexrupyroutuit hakrop: C =( X )*: N =

CyMMBI KBaJIpaToB:
obmast C=>Xx-C=

Bapuanto C,=YV?:n—C=

nosTopenuii C, :ZPZ Al -C=

OCTaTKa C, =C,-C,-C,=
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Tabnuna s onpeneneHust CyMM s TIaBHBIX 3Q(PEKTOB U B3aUMOICHCTBUS

daktop A daxrtop B (docdop) CyMMBI
(a3oT) B B; B A
dp
a;
Cymmer B X =

CymMma kBaapatoB 11 pakropa A (a3or):
AZ
C A= Z —C=

L

IPH CTEICHHU CBOOOIBI V = lp -1 =

Cymma kBaaparoB s pakropa B (pocdop):

_YE .

Cg=

I,n

pH CTEICHU CBOOOIBI V = lg -1 =

CymMa KBaapaToB il B3auMOJIeHCcTBUS (pakTopoB A u B:
Cap =Cv — (CptCp) =

nipu crenenun cBo6oabl v =(I5 -1)(Iz -1) =

Tabnuiia TUCIEpCUOHHOTO aHaIn3a IBYX(aKTOPHOTO MOJIEBOTO OMbITa (2X3)
C PEHIOMHU3UPOBAHHBIMU MTOBTOPEHUSIMU

Cpennuit
KBaapar F(baKT. FOS
g2

CymMmMBI Crenenun

Jucnepcus
KBaJpaToOB | CBOOOJIbBI

Oomras (C,) - - -

[ToBTopenwuii (C,) - - -

daxTopa A (C,)

dakTopa B (Cp)

Bsaumoneticteus (Cap)

Ocratok C, - -
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O1eHKa CyIIECTBEHHOCTH YaCTHBIX Pa3JIMUUA:

_ 2
SX:W/S—Z:
n
2S?

Sd = =
n

HCP05 = t05‘Sd =

OHCHKa CYIICCTBCHHOCTH I'JIaBHBIX B(b(beKTOB 151 BBaHMOﬂeﬁCTBHH:
2

s pakTopa A : Sd =

lg

HCP05 = t05'Sd =

115t haktopa B u B3aumoerictBus AB:

252
Sd=,— ==
nl,

HCP05 = t05'Sd =

JleiicTBre a30THBIX U (HOChHOPHBIX YI0OpEHUH HA YPOKAMHOCTD 3€pHA SYMEHs, 11/Ta

Joss! asota Jo3s1 pocdopa (dhaktop B) Cpennue 1o
(dhaxrop A) Bo B B2 daxropy A
(HCPqs = )
a0
a1
Cpennue no ¢akropy B
(HCPgs = )
HCPgys = JUI CPAaBHEHMS YAaCTHBIX CPEIHUX
BriBon:
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Tema 12. JTMCIIEPCUOHHBINA AHAJIN3 JAHHBIX OIIBITA,
PASMEHIEHHOT'O METOJOM JJATUHCKOI'O KBAZIPATA
N JATUHCKOI'O NIPAAMOYI'OJIbHUKA

Memoo perOoMU3UPpOBAHHBIX TAMUHCKUX K8AOPAamo8 — 3TO pa3MEIICHUE Ba-
PUAHTOB TaKUM 00Opa3oM, YTOOBI B KaXKIOW CTPOUYKE M B KAXKJAOM CTOJIOMKE MPUCYT-

CTBOBAJIM BCE BAPUAHTHI B COOTBETCTBUHU CO CXEMOM OIBITA K HU OJUH M3 HUX HE I0-
BTOpsICS (pHC. 7).

Cmonbybd
2 |41 3
1 312 |4
é 4 1113 |2
312 1\14 1

Puc. 7. Pa3MeneHre BapuaHTOB OIBITA METOJOM PEHIOMHU3UPOBAHHOTO
JATHHCKOTO KBajpaTta (4x4).

Memoo namunckoeo keadpama yenecooopasHo UCHONb308ANMb 8 MAKUX YCI10-
8USX, K020d NA000POOUe NOUBbL UBMEHAEMC 68 08YX B3AUMHO NEPNeHOUK)IAPHBIX
Hanpasnenusx (HallpuMep, B OJHOM HaIlpaBJICHUU — BJIOJIb CKIIOHA, a MEePICHIUKY-
JSIPHO — IO/ BIIMSTHUEM JIECOIIOJIOCH! MJTH TPYHTOBOM JI0pOTa).

Tak Kak HM OJJMH W3 BapHAHTOB HE IMOBTOPSETCSA HU B KpaWHUX CTOJIOMKAX, HU
B KpaliHUX psax, TO IIPH COCEJICTBE OIMbITa C JIECOMOJI0CAMHU, TIOPOTaMH, U3TOPOISIMHU
BCE BapHAaHTHI OIBITA HAXOATCS B OJJMHAKOBBIX YCIIOBHSIX.

Penoomusuposannwiii ramunckuii npsamMoy2oibHUK — CIIydailHOE pa3MeIlcHIe

BCEX BapUAHTOB B Mpe/ieiiax Kak/I0ro psijia U KaKaoro oTAeaIpHOro 0j10ka (puc. 8).

rlalofuf1|7|2])8|12]10]6|3]s5
auf1]5]2]s|w]i2]4a]s]7]11] o]
ml|12|6|8]3]a]o] 1 7|10
v 3|7]o]s]s[11]9 6)al 112

/ /] 17 v

Baoxu (cmonbysi)

Puc. 8. Pa3mMelienne BapuaHTOB OIbITA METOJIOM PEHIOMU3UPOBAHHOTO
JIATUHCKOTO MPsIMOYyTroJibHUKA (4x4 x12).
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Memoo namunckozo npamoyzonvhuka 3¢pghekmueen 6 mom ciyyae, eciu nio-
00pooue nousbl USMEHAEMC sl He MOAbKO 8 08YX 83AUMHO NEPNEHOUKYVIAPHLIX HANPA G-
JIEHUSIX, HO U NO OUA2OHAU. Y CIIOBUSL METOJIA JIATUHCKOTO MPSIMOYTOJIbHUKA: YHUCIIO
BapUAHTOB JOJDKHO OBITh KPAaTHBIM YHUCIY MOBTOPHOCTH, T. €. MpH 9 BapuaHTax B
OTIBITE MOKET OBITh 3 MOBTOPHOCTH, Tipu 12 — 3 u 4, ipu 15 — 3 u 5; noBTOpeHus
OpPraHM3YIOTCA U IO psham, U 1o OJoKaMm, B MpeaesaX KOTOPbIX JOJDKEH ObITh IMOJI-

HBI HA0Op BapUAHTOB.

3aganue 1. [Tonp3ysach MatepuasioM ydeOHHKA, 3aMMUIIUTE CICAYIOLIUE TOHS-

TUA U POPMYJIBIL:

1. Cxema AUCIICPCUOHHOI'O aHalIn3a AAHHBIX OIIBITOB, pasMCIICHHLIX MCTOAOM Jid-
THHCKOT'O KBaJ[paTa U JAaTHUHCKOT'O IIPAMOYI'OJIbHUKA -

2. cI)OpMy.]'IbI, H€O6XOI[I/IMI>I€ ML IMPOBCACHUA AUCIICPCHOHHOI'O aHaJIM3a AdHHBIX
OIIbITA, PASMCIICHHOT'O MCTOJOM JIATUHCKOI'O KBaapara:

o01ee unciio Ha0moaeHnii B orbite N=

KoppekTupyomuii pakrop (nmomnpaska) C =

obmas cymma kBagparop Cy =

CyMMa KBaJipaToB Jisi cToy01oB Cc =

cymMMa KBaJipaToB Juis psigoB Cp =

CyMMa KBaJpaToB il BapuaHnToB CV =

CyMMa KBaJIpaToB Jijisi ommOku (octaTka) Cz =

JICIIePCHs BADHAHTOB SV° =

WCIIepCHst OmHUOKN Sz° =

pacuetHbli kputepuii Guiepa F =

3. ®opMyibl, HEOOXOAUMBIE ISl TPOBEJACHUS AUCIEPCUOHHOTO aHallM3a JTaHHBIX
OTBITA, PA3MELICHHOTO METO/IOM JIATUHCKOTO MPsIMOYTOJIbHUKA!

o011ee yncio HaOaroaeHu B onibiTe N=

KoppekTupyromuii pakrop (momnpaska) C =

obmas cymma kBagparop Cy =

cyMMa KBaJipaToB i cToJIONOB Cc =

cyMmma KBajipaToB ajisi psaoB Cp =
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CyMMa KBaJpaToB Jyist BapuantoB CV =
cyMMa KBaJipaToB 1)1 omnOku (ocrarka) Cz =
JIMCTIEPCHST BAPHAHTOB SV =
JICTIepCHs OUHOKH Sz° =

pacueTHblld Kputepui @umiepa F =

3ananme 2. M3yunth U OCBOUTH TEXHUKY JIUCIIEPCHOHHOTO aHAJIW3a JaHHBIX
OTIBITOB, 3AJI0KCHHBIX METOJIOM JIATUHCKOTO KBajapaTa (mpumMep 1) U mpsSMOyToIbHH-
Ka (mpumep 2), onpeaenuTb kpurepuii F u cienats BeIBobL. [IpoBepuTh pe3yabTaTh
¢ ToMoIIIbIo porpaMmmel STRAZ.

Ilpumep 1. B moseBOM OIBITE ¢ O3MMOW MIIEHUIENW M3y4daldud COpPTa O3UMOU
neHuiibl (copt A, copt B, copt C, copt D, copt E). Bapuantsl (copta) 3a105KEHbBI
10 CXEMe JIaTUHCKOT0 KBajapara (5x5), mMpoBeCTH JUCIIEPCUOHHBIN aHAINU3 TaHHBIX.

Cxema pa3MelIeHus OIbITa
U ypOKaitHOCTh 3€pHA 03UMOM MIIEHUIBI, 11/Ta

CtoJ011BI CyMMBI IO Cpennue
Psnpr psAnaM | BapuaH- |IIO BapHaH-
2 3 4
P Ttam, V TaM
1 332D |31,1C |336A [345B |338E A A
2 409B (32,7A |396E | 37,7C |36,3D B B
3 358E [28,7B |379D [328A |345C C C
4 342A (356D | 368C |40,2E | 3498B D D
5 31,2C (34, 7E |268B |33,7D |31,2A E E
Cymmbl C| > X= X =
o
cToJIOIaM

[IpaBUIBHOCTH BBIUMUCIEHUS CYMM IIPOBEPSIOT MO paBeHCTBY: Y P =) C =YV =) X

Pewennue:
Tabnuia npeoOpa3oBaHHbBIX faT (A= )
Cron61b1 CyMMBI
Psnpr Xi=X-A P Vv
2 3 5
1
2
3
4
5
Cymwmel, C YX; =
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Cxema mucnepcuonnoro anammsa: C,=C.+C,+C, +(,
Oo61ee yucino HaomoaeHut N = n-n =

Koppexrupytoumii pakrop: C =(T.X,)*: N =

CyMMBbI KBaJIpaToOB:

o0mas C,=>x’'-C=

cronbno  C,.= ZCZ: n-C=

pSIOB Cp =ZP2 ‘n-C=

BapuantoB C, =YV’ :n—C=

ocTaTKa C,=Cy-C.-C,-C,=

Pe3ynbTaTel ITMCIEPCUOHHOTO aHAIU3a

CyMMEI Crenenn Cpennnit
Aucnepens KBa},IHl\I/;aTOB CBOOOIBI KB&E{paT, S? Fa, Fos
Oomras (C,) - - -
Cron6bmos (C,) - - -
Psnos (C,) - - -
Bapuanros (C,)
Ocratok (C,) - -
OrneHka CyIeCTBEHHOCTH YaCTHBIX pa3InuMil:
- 52 _ \/F
Sx=,%= Sd = Z =
n n
los - Sd
HCP05 = t05‘Sd = HCPQ5 = )_( 100 % =
YpokaitHOCTB 3epHa COPTOB O3UMOM IMIIICHMITBI, 11/Ta
BapuanTsl Cpenuss OTKIIOHEHUE OT CTaHAapTa
. I'pynna
(copta) YpOXKANHOCTh T/Ta %
A (st) - - st
B
C
D
E
HCP05 - -
BriBon:

49



Ilpumep 2. B moaeBOM OMBITE U3YYaIH TTPOYKTUBHOCTH COPTOB KYKYPY3bI 11O
MOKa3aTeNI0 ypoKas 3ejeHou Macchl. Bapuantel ombita (copra—A,B,C,D,E,F,G,H)
3aJI0’KCHBI METOJIOM JIATHHCKOTO TpsIMOyToJibHUKa (4x4x8). [IpoBecTn nucrnepcruoH-
HBIA aHAJIN3, Pa3rPyIIIHPOBATh COPTA KYKYPY3bI H CJIeaTh BHIBO/I.

CxeMa pa3MelieHus onbiTa U ypOoKaitHOCTb 3€JIEeHON MacChl KyKypy3bl, T/Ta

CronOubl CymMmBI 11O Cpennre
Psaner 4 psigam | BapuaH- |10 BaphaH-
1 2 3 P Tam, V Tam

1 47 E 64 G 37B 51D A A

41 A 66 C 46 F 60 H B B

2 65 G 41 E 55D 34B C C

66 C 41 A 53 H 35F D D

3 42 F S0H 40E 51G E E

42 B 48 D 36 A 60 C F F

4 52 H 45 F 54 G 30E G G
61D 37B 59C 46 A H H

Cymmst C 0 > X= X=
croibiam

[IpaBUIBHOCTH BBIUKUCIEHUS CYMM IIPOBEPSAIOT MO paBeHCTBY: ) P =) C =)V =) X
Pewmenue:
Cxema mucnepcuonnoro anammsa: C,=C.+C,+C, +(C,

O6miee yncno Hadmonenui N = n-| =

Koppekrupyroutmii hakrop: C =(X X )*: N =

CyMMBI KBaJIpaToB:
oOrmast C,= > x*-C=

cronbmos  C,=YC%1-C=

PAIOB G, =YP?:1-C=

Bapuantos C,=YV?:n-C =

OCTaTKa C,=Cy,-C,-C,-Cy=
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Pe3ynpTaThl 1MCIEPCUMOHHOTO aHAIN3a

Jucnepens CyMMBI Crenenn | Cpennuii , F Fos
KBaJIpaTOB | CBOOOXBI | KBajapar, S .
O6mas (C,) - - -
Cronouos (C,) - - -
Psnos (C,) - - -
BapuanTos (C,)
Ocrarok (C,) - -
OneHka CynecTBEHHOCTH YaCTHBIX Pa3Inyuil:
- g2 _ [2S?
Sx=,"2= Sd=,—%2=
n n
L5 - Sd
HCP05 = t05‘Sd = HCP05 = )_( 100 9% =
YpoxkalfHOCTB 3€JIEHOI MacChl KYKYpy3bl, T/Ta
BapuanTsl Cpennsis OTKIIOHEHUE OT CTaHAAPTA
(fopTa) ypO)IIza?IHOCTB T/Tra Ho/c? Tpyrma
A (st) - - st
B
C
D
E
F
G
H
HCPgs - :
BriBox:
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Tema 13. JUHEHHASI KOPPEJISILIUS 1 PETPECCHSI

Mexay BapbUpYIOIIMMH SIBICHUSIMU, OOBEKTaMH, YCIOBUSMH CPEJIbI, POCTOM,
IPOJYKTUBHOCTBIO PACTCHHI U IPYTHUMU MMOKA3ATEISIMU CYHIECTBYIOT ONIPEACIICHHBIC
B3aMMOCBSI3H: 3HAYEHUE CPEOHEN BEJIWYMHBI OJHOTO MPU3HAKA U3MEHSETCS NPHU W3-
MEHEHUHM [IPyroro mNpu3Haka. B3auMOCBSI3M MEXKIy BapbUPYIOLIIMMH IPU3HAKAMU
Ha3bIBAIOT KOppeaayuei.

Koppensauuu mnompasaensior no HampasieHuio, Gopme u umciy cBszed. [lo
HanpasieHuio KOPPesIus MOXKET ObITh IPAMON uiu obpatHoit. [1pu npsamoi xoppe-
JAyuY ¢ YBEIIMUECHUEM 3HAUCHUs Mpu3Haka X yBEJIMYMBAETCS 3HAYCHHE MpU3HAKa Y.
[Tpumeps! mpsIMOiA KOPPETSAIUU: YeM OBICTpee HapacTaeT YMCIO KIIyOHel KapTodens
OTPE/ICICHHBIX Pa3MEpPOB, TEM BBIIIEC YPOKail; ueM OoJbIle JIMHA JIUCTA, TeM 0O0JIb-
e ero IUIoNaab; YeM JIyUllle OCBEILCHbl PACTEHUS, TEM MHTEHCHUBHEE CUHTE3 Opra-
HUYECKUX BELIECTB, U T. II.

[Ipu obpamnou koppenayuu ¢ yBeIudeHUEM 3HAUCHUS MpU3HAKa X 3HAYCHUE
npu3Haka Y yMmeHblaercs. Hanpumep, npu mocTOSHHOM yBEIHMUYEHUH MAcChl KOPHEH
CBEKJIbl YMEHBIIIAETCS UX CaXapUCTOCTh.

[To ¢popme xoppensius ObIBaeT JMHEHHON U KPUBOJIMHEHHON. JIunetinasa kop-

penayusi IMEET MECTO, KOTJIa C YBEJIMYEHUEM Mpu3HaKa X COOTBETCTBEHHO yBEJIMYU-
BaeTcs BTOpoi mpusHak Y. Hampumep, miomianb JIMCTbEB BO3PACTACT C YBEIMUCHUEM
WX JIJIMHBL;, ypOXKaid yBEIUYUBACTCS C YBEIIMUCHUEM UYMCIIA TTOJTHOIICHHBIX 3€PEH; PO-
CTOBBIE TIPOIIECCHI YIYUIIAIOTCS MPU YBEIUUYEHUH TJIOIIAAN TUTAHUS PACTCHUM.
IIpu xpusoauneiinou xopperayuu 3HadeHus X u Y W3MEHSIOTCS CHayajaa B OJHOM
HalpaBJICHUH, a 3aT€M B MPOTUBOIMOJIOKHBIX. Tak, MpHU MOCTOSHHO BO3PACTAIOLIUX
no3ax (akropa X (a30THbIE WU JIPYyTUE YJIOOpEHUSs, BJIAXKHOCTh MOYBBI, €€ TUIOT-
HOCThb W T. I.) ypoxkail Y CHaudajla BO3pacTaeT, 3aTeM CTaOWIM3UPYETCs, a MOCie
JaNTbHEHUIIET0 YBETUYCHUS IpU3HaKa X CHUYKACTCS.

[To wucny cesazetl KOppeysiius MOXET OBITb npocmoll, KOTJa UMEETCS CBS3b
MEXy ABYMS MPU3HAKAMHU, U MHOMCECMBEEHHOU, KOTJ]a CBSI3aHO TPU NpU3HaKa u 00-
nee. Hanpumep, yposkaii 3aBUCUT OT J103bI a30Ta, pocdopa, Kajaus, HOPM OPOIICHUS U
npyrux (axropos. [1o cuie cBsi3u Koppesnsnus ObIBa€T MOJTHOW, CUIBHOM, CpeaHe,
c1aboif; OHa MOXKET OBITh TaK)Ke JIOCTOBEPHOM M HEJIOCTOBEPHOM.

3apanue 1. I[lons3ysice MarepualioM y4eOHUKA, 3AMUILINATE CJICIYIONIUE TOHS-

TUA U GOPMYJIBL:

1. Kosddunuent koppensiuu () -

2. Koapdurment nerepmunarum (d) -
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3. [Ipu kakux 3HaUEHUSIX KO3 (DULIMEHTA KOPPENISLNU CBA3b MEKIY 3aBUCUMBIMU
HpU3HAKAMH :

mojiHast — =
CHJIbHAS — I'=
CpeIHSS — I'=
ciabasg —r=

4, 3anumute GOpMYITBI TS pacyeTa:

Kod(uUIIMeHTa KOPPETSUU =

omuOKU K03PPUIHEHTA KOPPEISAIHH S =

KPUTEpUs CYIIECTBEHHOCTH Koppessinuu {y =

5. TGOpCTI/I‘-IeCKOG 3Ha4YCHHUC CTI)IOIIGHTEI t HaXOIAT 110 YUCITY CTCIICHEH CBO6OI[I)I

paBHOM V=

6. Perpeccus -

/. YpaBHEHUE PErpeccuu UMeeT BU/L:

8. 3amumuTe GopMyIIBI U pacuera:

K02 PUITMEHTOB perpeccuu Ryx =

Rxy =

OIIMOKM KO3()(PHIIMEHTA PETPECCHU SRy =

SRxy =

KPHUTEpHUs CYIIECTBEHHOCTH perpeccun tR =
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3aganue 2. M3yunrte KOppeasUOHHO-PErPECCUOHHBIN METO]] aHAIIN3a PE3YIib-

TaTOB Ucciea0BaHui. Boruuciante ko3PGUIMEHTH NPAMOIUHEHHON KOPPENSIIUN U
perpeccuu, COCTaBbTE YPAaBHEHHE PETPECCUU U TIPEACTABLTE JaHHbIC TpaUUecKu.

. N 2
JUTMHOM JIUCTHEB O3MMOM IIIIIEHHUIIBI (CM) M UX ILIOMAABIO (CM”).

[Ipoananu3upyiiTe KOPPEIAIMOHHO-PETPECCUOHHYIO 3aBUCUMOCTh  MEXKIY

Breruucnenue KOppCHHHHOHHOﬁ 3aBUCUMOCTH MCIKIY ,Z[HHHOﬁ JINCTHCB

03UMOU MIIIEHUIBI (MpU3HAK X) U UX MJI0MIAAbI0 (Tpu3HaK Y)

Haxoaum cpegaue apudMeTHIECKUE:
X=2X:n=

y=>Y:n=

&5 3nasenne OTkJI0HEHUS [TpousBenenus KBaHpaTHV
= MIPU3HAKOB OTKJIOHCHUM
% IJIMHA | IUIOMIAIb
E JUCTBEB, | JINCTHLEB, B B B 3 3 B
T | ou oM’ X-X V-y X-X)(Y-y) | Xx) | (V-3)
(X) )
1 16,0 6,2
2 17,3 8,5
3 18,5 10,1
4 18,9 10,6
5 20,1 11,4
6 20,9 12,5
7 21,3 13,3
8 21,7 13,7
9 22,3 14,2
10 22,3 15,0
11 22,6 15,7
12 22,8 16,0
13 23,0 17,6
14 24,1 18,6
15 25,4 20,4
Cont TX= IV |5 X-x= | T V-p= BX-X)(V-p)= | ZX-x)'= | Z(V-p)*=
gucio nap N=15
Pemienue:

Koaddumment xoppensiuu:

r_

2y —x) v -y)

R
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Omunbka korpduimeHTa KOppesuu:

_ i-rt_

S = =
n-2

Kputepuii 1octoBepHOCTH KO3 GUIIHEHTA KOPPEIISIHH:

t:L:
' Sr

Teopernueckoe 3HaueHue kpurepusi CTblo/IeHTA:
npu vy=n-2= tos=

JloBepUTEIbHBII HHTEPBAT U1 KOAPPUIIMEHTa KOPPEIALUU:
=+ tos-Sy =

BbIBoI 0 AOCTOBEPHOCTH CBS3€M AE€nal0T HA OCHOBE TAaKOro IpaBWIIA: €CIU
KpUTEPHUI CYIIECTBEHHOCTH KOA(D(HUIIMEHTA KOPPEuu (PaKkTUuIecKuii 00IbIlIe Kpu-

TEpUsl TEOPETUYECKOTO UIIH PABEH €MY, TO CBSI3b JOCTOBEpPHAs (CYILIECTBEHHAS).

BriBOZ 0 1OCTOBEPHOCTH CBS3EH:

[Ipy cunpHOM M JOCTOBEPHOM CBS3M MEXAY MPU3HAKAMHU ITPOBOISAT
PErpECCUOHHBIN aHAIU3:

Koa(p(bHuHe_HT perpeccuu:
_Sx-ablr-y)

S(x-xf

R

yX

Ommbka korhULeHTa perpecCcun:

JloBepUTENLHEIN HHTEPBAN I KOY(D(UIHMEHTA PETPECCHU:
Ryxit05'SRyx =
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YpaBHeHue perpeccuu uMmeeT BUA:

Y :;/-I— RyX(X—)_C)Z

st rpadryueckoro u3o00pakeHus: KOppeasuOHHO-PErPECCUOHHON 3aBUCUMO-
CTU II0 YPABHEHHIO PETPECCUU HAXOAUM TEOPETUUYECKUE YCPEAHECHHBbIC 3HAUYCHUS Y
(iput Xmin ¥ Ximax)- 110 1ByM HalIEHHBIM TOYKaM CTPOWM JIMHUIO PETPECCHMU:

4 (Xmin) =

4 (Xmax) =

TeopeTudeckast IMHUS PETPECCUM U TOUCUHBIN IpauK 3aBUCUMOCTHU
MEXY JUIMHOW JINCTHEB O3UMOM MIIECHUIBI U UX TJIOMIAbI0

Y oa

Iouaab
JINCTHEB,
oM’

v

X

JJINHA JIUCTHEB, CM

BriBon:
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Tema 14. KOBAPUAIIMOHHBINA AHAJIN3

KoBapuanyioHHbIii aHAIU3 MPUMEHSIOT I 00paOOTKH IKCIEPHUMEHTaIbHBIX
JAHHBIX B OIBITaX C MHOTOJETHUMH KyJabTypamu. Hepeaku ciaydau, KOria JepeBbs
WM KYCTBI SITOJHUKOB, MHOTOJICTHUE TPaBBI Ha JCIITHKAX 3HAYMTEIHHO Pa3JIMYaoT-
Cs TTO CHJIE pOCTa M ypO’Karo B caMOM Hadasie onbita. Kak mpaBuiio, Takue pacTeHHS
eie OOJIbIIE Pa3InYaOTCs B KOHIIE OIbITa, IOATOMY OLleHKa 3(pPEeKTUBHOCTH H3yda-
EMbIX BapHaHTOB 03 MOMPAaBOK Ha IMEPBOHAYAILHOE COCTOSHUEC PACTCHHUM HE OyAeT
00BEKTUBHOM. B Takux ciaydasx HEOOXOAMMO YCTaHOBHUTH COOTHOIICHUE MEXKIY Ba-
PHUPOBAHUEM TIEPBOHAYAILHOTO ITOKA3aTe s, HAIpUMep ypoxkasi X, U MOCIIC Y OIIAM
yposkaeM ¥ ¢ MOMOIIBIO KOBAPUAUUOHHO20 AHAIU3A.

KoBapranimoHHBIN aHaIM3 UCIOJIB3YIOT TaK)Ke TOIJIa, KOrda OTJCIbHBIC pac-
TEHHUS B OIBITC BBINAJAIOT M3-32 MOBPEKICHUS BPEIUTEIIMU, MOPO3aMH, IIOpaXKe-
Hus Oone3Hsmu. OJTHAKO €ro He CIICAyeT MPUMEHSTh B TeX CIydasx, KOrja CHIbHOE
HopakeHHe OOJIC3HSIMH HJIM MOPO3aMH IPH COPTOHUCIBITAHUM SIBIISICTCS OCOOCHHO-
CTBIO COPTa HJIM KOTJIa B arpOTEXHUYECCKOM OIBITC PACTCHHS BBINAJNAOT IO BJIH-
STHHEM BBICOKHX 7103 YA0OpEHU, TepOUITUIOB.

Couemanue OUCNepCUOHH020, KOPPEIIYUOHHO2O U PeCPEeCCUOHHO20 AHAUZ08
07151 npusedeHuss haxmuveckux cpeonux no psaoy Y K noaHoU 8blpAGHEHHOCMU YCIl0-
sutl onvima no psdy X Hazvléaiom KOBapUAIMOHHBIM aHAIM30M. B MaTemMaTHueckoi
CTaTHCTHKE KoBapHarwus (COV) — 3TO CpeAHss U3 MPOU3BEACHNUN OTKJIOHCHUH JIBYX

nepeMeHHBIX X U V 0T UX CpeiHUX apru(PMETUIECKUX.

3aganue 1. Tlonb3ysach MatepuaioM ydeOHHKa, 3alMUIIUTE CIACAYIOLIUE TOHS-
TUA U POPMYJIBIL:

1. Dramnbl npoBeIeHNsT KOBApUALIMOHHOTO aHAIK3a -

2. B xakux ombITax pe3yiabTaThl UCCIASAOBaHUI 00pabaThIBAIOTCS METOIOM KOBapHa-
IMOHHOTO aHAJIN3a -
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3. @opMyIIbl TSI BBIYMCIECHUSI CYMM KBaJpaTOB OTKIOHEHUH A7 paga X:

KoppekTupytoiuit pakrop C =

obmas cymma kBagparo  Cy =

CyMMma KBaJipaToB BapuaHToB C, =

CyMMa KBaJIpaToB noBTOpenui C, =

cymMa KBajipaToB octaTka C, =

4. ®opMyIIbl 7151 BBIYUCICHUS CYMM KBaJpaTOB OTKJIOHEHUMN JIsl psana V-

KoppekTupyromuid paxrop C =

obmas cymma kBaaparos Cy =

CyMMa KBaJpaToB BapuaHToB C, =

CyMMa KBaJipaToB noBTopenuii C, =

CyYMMa KBaApaToOB OCTATKa Cz =

5. @opMyIIbl 1Sl BBIUMCIEHUSI CyMM KBaJIpaTOB OTKJIOHEHUH Uil pou3BeneHus XV:

KoppekTupyromuid pakrop C =

obmas cymma kBaaparos  Cy =

CyMMa KBajJpaToB BapuantoB C, =

CyMMa KBaJpaToB noBTopenuii C, =

cyMMa KBaapaToB octratka C; =

6. ®opmyna J71s1 BBIYMCICHUSI CyMMBI KBaJIpaToOB PETPECCUU:

CR=

7. ®opMyna Jij1sl BBIYUCICHUS KOd(PPUIMeHTa perpeccuu:

Ry =

3amanue 2. 3akpenuTe METOAUKY IPOBEACHUS KOBAapPHAIMOHHOIO aHalu3a
JAHHBIX B MHOTOJICTHEM OTIBITE C SOJOHEH, re U3y4anoch JACUCTBUE yIOOpeHU Ha
YpOXKaHHOCTH A0J0K. YpoxkaiiHOCTh B Hauase (X) u B KoHLe omnbiTa (V) npuBeneHa B
tabmuie. [IpoBecTr KOBapHAIMOHHBINM aHAIW3 U MPU HEOOXOAMMOCTH CleiaTh Mo-
IpaBKy YPO>KailHOCTU B KOHIIE OMBITAa C y4eTOM NepBoHauabHOM. onpeaenutre HCPos
U cjienaiTe BeIBOJBI. [IpoBepuTh pe3ynbTaThl ¢ MOMOIIBIO TTporpamMmbl STRAZ.
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YpoxaitHOCTh 5107100 B Havae (X) u B kon1e (V) onbita, T/Ta

BapuanTet IToBTOpEeHUs Cymmbr | Cpennue
(yroGpenus) I I Il v VyuV,
1. X 1,1 1,3 0,9 1,4
\4 1,5 14 1,6 1,8
2. X 1,3 1,2 1,0 1,6
\4 14 1,3 1,2 1,7
3. X 1,5 1,0 1,5 1,6
\%4 1,9 1,5 1,7 1,9
CyMMBI P, 2X = X =
P, 2N = y =
Pewenue:

[IpoBepsieM NpaBUIBHOCTD BBIYUCIICHUN:

SV, =3P, =% X =

SV, =YP, =3V =

JlucriepcuoHHbIN aHanu3 11 paaa X

C=(ZXf:N=
C,=XX?-C=
C,=XP’:1-C=
Cc,=2V’:n-C=
C,=C,-C,-C, =

JlnucriepCuOHHBIN aHau3 UIs psiga V.

C=Xy):N=

C,=xy*-C=

59




C,=xP/:I-C=

c,=>V n_Cc=

y

C,=C,-C,-C,=

JIMCIIepCHOHHBIN aHAIU3 TPOU3BEACHUS XV

C=YX>V:N=

C,=TXxV -C=

C,=XPPy:1-C=

C,= ZVXVy:n—Cz

CZ:Cy-Cp-CV:

CymMa KBaipaToB PErPECCUM:

C(ZXY) CHomxY)

Cr = > X2 C,(omaX?)

KoaddummenT perpeccuu:
ZX V  C,(onaXY)

Ryx = = =

>X2 C, (onaX?) -
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Pe3ynpTaThl KOBapHALIMOHHOIO aHAIN3a

CyMMa KBaJparoB U Crenenn Cpeg-
Jucnepcust IIPOU3BEICHUIN cBOOO/BI, HHH e — Fos Ryx
KBaJIpar,
v g2
X | xv | ¥V
Oobmas N-1= - - - -
[ToBTOpeHun n-1= - - - -
BapuanToB I-1=
Ocrarox | (n-1)(1-1)= - - -
Perpeccus - - - -
Ocrarok I - - - - -
Ocmamok Il = Ocmamox | — Pecpeccus (CR)
Cmenens c60600v1 ocmamia |l = cmenens c60600vl ocmamia | - cmenens c60600b1 peepeccuu
BriBo 0 HEOOXOIMMOCTH MOMPABOK YPOKAWHOCTH
(mpu cpaBHeHUH F gy, 1 Fos 115 BApHAHTOB U perpeccun):
KoppekTtupoBka ypokaifHOCTH sI0JIOHb B KOHIIE OITbITa
C YY4E€TOM YPOKaMHOCTH B HayaJje OIMbITa
Cpennsist Cpennsist Ckoppektupo-
Bapnant | e omr- | XX | RYCO=X) PG | ypoaiinocrs.
ta (X), T/ra ombiTa (V) T/ra T/Ta
1
2
3
%= ye
BriBon:
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Bomnpocs! ais1 cemuHapckoro 3ansatus Nel

Kpartkas uctopus ONbITHOTO J€na.

CeTh ONBITHBIX YUPEKISHUM B HaIlleH cTpaHe U B bpstHckoit oO6nacTu.
CrpykTypa ¥ 3a1a4l HAYYHBIX YUPEKICHUN.

YPOBHU U METOJIBI HAYYHBIX UCCIECOBAHUN B aTPOHOMUH.
OcHoBHBIE TpeOOBaHUS, PEIBSABIISIEMbIE K TTOJIEBOMY OIIBITY.
OCHOBHBIE 3TaIlbl IUITAHUPOBAHUS UCCIEA0BaHUM.

CxeMa 1mosieBoro OIbITa.

BapuanTte! onbita. [I0BTOPHOCTE ¥ TOBTOPEHUE.

OCHOBHBIE 3JIEMEHTHI METOJUKH I1OJIEBOr'0 OIBITA.

0. Mertoasl yueta ypoxaitHocTu. JIpoOHBIN yUeT yposKasi B OTIBITE.
11. Mertoasl MONpaBOK HA U3PEKEHHOCTD.

12. JlokyMeHTalusi ¥ OTYETHOCTD IO ONBITY.

13. OcHoBHbIE TPeOOBAHUS K HAYYHOMY OTYETY.

HOoo~NoORkwWNhE

Bomnpocsl Aj1s1 ceMMHApCKOro 3aHsaTus Ne2

Knaccudukanys arpoOHOMUYECKUX OTBITOB.

TpeOGoBaHus, MpeAbIBISIEMBIC K OIBITaM.

Pa3zmenienne nenssHOK M1 TOBTOPEHUH B OMBITE. 3AIIUTHBIE MTOJOCHI.
Kiaccudukanus MeTo0B pa3MeIlieH sl BAPUAHTOB.
CucremaTruecKkue METObI pa3MENICHHS BAPUAHTOB.

CraHgapTHbIE METOABI pA3MEIICHUS] BAPUAHTOB.
PennomuzupoBanHbie (CydailHbIe) METOJIbI Pa3MEIIICHHUS] BAPUAHTOB.
MeTton peHAOMU3UPOBAHHBIX TOBTOPEHUM.

JlaTMHCKUY KBaJapaT U JIATUHCKUN NPSIMOYTOJIbHUK.

0. MeTtoa pacuierieHHbIX JIeTSTHOK.

1. TpeGoBaHus k cxeme OAHO(PAKTOPHOTO U MHOTO(AKTOPHOTO OTIBITA.

RHBoOoo~NoOTkWNE

Bomnpocs! 151 ceMruHapckoro 3anstus Ne3

Posb 1 MeCTO MPOU3BOJACTBEHHOTO OTIBITA.
3aKOHOMEPHOCTH MPOCTPAHCTBEHHON N3MEHYMBOCTH TUIOOPOIUS TIOUBHI.
[TonsiTHE O CTyYyaltHOM U 3aKOHOMEPHOM BapbUPOBAHUH IIJIOJOPOIHUS.
Br160op 1 MoAroTOBKA ydacTKa MO/ OTbIT.
Kinaccudukanus om0k B OJIEBOM OTIBITE.
[TnannpoBaHre HAOTIOACHUN U YIETOB B OTIBITE.
OCHOBHBIE 3TaIlbl 3aKJIaAKH TOJIEBOTO OTBITA.
TpebGoBaHus K MOJIEBBIM pabOTaM Ha OMBITHOM Y4acTKe.
Oc00EHHOCTH TIOJIEBBIX OTBITOB MPH padOTe Ha JIyrax U MacTOUIIax, Mmo-
JISIX, 3aLUIIEHHBIX JECHBIMH M0JI0CAaMH, B 3PO3UOHHBIX pailoHaX.
10. Ocobennoctu Metoauku ['ocy1apcTBEHHOTO COPTOUCTIBITAHUSI.
11. OnbITHI B YCIOBUSX OPOILIECHHUS.

CoOoNOR~ODE
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1.

Bomnpoce! pi1s1 ceMuHapcKOro 3ansatus Ned

3HaYeHHE MaTeMaTUUECKOM CTaTUCTUKHU IJ INIAHUPOBAaHUA I/ICCJIGIIOBaHHﬁ

1 00paOOTKH TaHHBIX OIBITOB.

CoOoNORWLDN

['enepanbHas COBOKYITHOCTh M BBIOOpKA.

OMIUPUYECKHUE U TEOPETUUECKHUE PACTIPEACIICHHUS.

[Tonsitue 00 M3MeHUMBOCTH. BUibl N3BMEHUHUBOCTH.

Cratuctuyeckue XapakKTepUCTUKN KOJIMYECTBEHHON N3MEHUYUBOCTH.
CraTuctuyeckne XapakKTepUCTUKU KaueCTBEHHON N3MEHYMBOCTHU.

[TonsiTHE O HYJIEBOM TUIIOTE3€ U METOIBI €€ MPOBEPKH.

CylHOCTb TUCTIEPCUOHHOTO aHaIN3a.

Cxema (MoJienib) 0THO(PAKTOPHOTO JUCIIEPCUOHHOIO aHAJIM3a BEreTalloH-

HOTO OITBITA.
10. Cxema (Mozenb) 0MHOGAKTOPHOTO JHCIIEPCHOHHOTO aHajin3a I0JIEBOTO
OTIBITA, 3aJI0’KEHHOT'0 METOJ0M PEHAOMU3UPOBAHHBIX TTOBTOPEHUHN.

NoOabkowdPE

o HCP
8.
Q.

Bonpocsl Aj1s1 ceMUHAPCKOTo 3aHATHA NS

[IpeoOpazoBanue nat npu 06paboTKe HAOIIOACHUH (aHATU30B).
JloBEpUTEIbHBIE UHTEPBAJIBI U KPUTEPUU CYILIECTBEHHOCTH.
[IpssmonuHeiHas KOpPENSLUU U PErPECCUSL.

KoBapuanus.

Jlucrniepcusi, CTaHAAPTHOE OTKJIOHEHUE U KOA(h(PUITMEHT BapUaliuu.
AOCOIIOTHAS M OTHOCUTEJIbHAS OIIMOKA CPEAHETO.

Haumenbmias cymectBennas pasHoctb (HCP). I'pynnupoBka BapuaHTOB

BpaKOBKa COMHMTCIIBHBIX AaT. HyneBaﬁ I'UIioTe3a U MCTOJbI €€ ITPOBCPKH.
OI_[eHKa CYIICCTBCHHOCTH PAa3HOCTH I[OJ'IeI/I

10. O1ienka pa3HOCTH MEXTY BEHIOOPOUHBIMU JOJISIMH.
11. Onpenenenue o6bemMa BEIOOPKH ISl KOJTUYECTBEHHOW M KAUECTBEHHOM U3-
MEHYUBOCTH.
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