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EJb W 3AIAYM JACHATIIMHBI

Heap aucuuniauHbl - GopMUpOBaHHE 3HAHUM M YMEHUI MO METO/IaM arpo-
HOMMYECKUX UCCIIEIOBAHNMN, INIAHUPOBAHUIO, TEXHUKE 3aKJIAJIKU U IIPOBEICHUIO K C-
IIEPUMEHTOB, M0 CTATUCTUYECKON OLIEHKE PE3yJIbTaTOB ONBITOB, pa3pad0TKe HAy4YHO-
000CHOBaHHBIX BBIBOJIOB U MPEAJIOKEHUN MPOU3BOJICTBY.

3agauM IMCUMIINHBL:

- H3YYHUTh METOJBI 3aKJIAJKU U MPOBEACHUS NOJIEBBIX ONBITOB; ArPOHOMUYE-
CKOH OLICHKE HCIIBITBIBAEMBIX COPTOB, arpOIIPUEMOB U TEXHOJOIMM HAa OCHOBE CTa-
TUCTUYECKONH OOPabOTKHU TaHHBIX arPOHOMUYECKUX MCCIIEIOBaHU;

- OBJIAJIETh 3HAHUSMU U HABBIKAMH BBIOOpA, MOJATOTOBKM 3€MEJBHOTO Y4acT-
Ka; OpraHU3aliK MOJIEBBIX padOT Ha ONBITHOM Yy4acTKe; OTOOpa MOYBEHHBIX U PACTHU-
TENbHBIX 00Pa3LOB; OLIEHKN KayecTBa ypoxasi; 0(popMIIeHUsI HAYYHOU JOKYMEHTalUU;

- OBJIaJICTh HABBIKAMU U 3HAHUAMH 10 OPTaHU3aLUU U IIPOBEIECHUIO ITOJIEBBIX

OIIBITOB B YCJIOBUAX IIPOU3BOACTBA.

MECTO JUCHUIVIMHBI B CTPYKTYPE OOII

JucrtuninHa «OCHOBBI HAYYHBIX UCCIIEIOBAHUM B arpOHOMUN» BXOAUT B Oa-
30BYIO 9aCTh MPO(HECCHOHATFHOTO 1UKJIA JUCIUTIINH.

[IpenmiecTByOMUMHA AUCIUIUIMHAMHA, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3u-
pyercst aucruiuinHa «OCHOBBI HAYYHBIX HMCCIICOBAHUN B arpOHOMHUW» SIBIISIOTCS:
MareMaruka, uHhopMmaTuka, (pu3noIorus U OMOXUMHS PACTCHHM, arpoOMETEOpOIIO-
T'Hsl, TOYBOBEJICHNUE C OCHOBAMHM T'€OJIOTHH.

Kypc sBisieTcsi 0CHOBOTIONIATAOITNM JIJIST H3YYCHUS CICAYIOMNX TUCIIUATIINH:

3CMIICACIINC, aI'POXUMUA, PACTCHUCBOACTBO.



TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUSA JUCIHUITJIMHBI

(mpogeccuoHaNbHBIE KOMIIETEHIIMH):

[Ipomecc m3ydeHus AMCIMIUIMHBI HAMpaBlieH Ha (GOpMUpPOBAHUE y 00ydUaro-

IIUXCS CTYACHTOB cieAyronux npogeccuoHajabubix komnerenuuii (IIK):

- TOTOBHOCTh H3y4aTh COBPEMEHHYIO HWH(POpPMAIMIO, OTEYECTBEHHBIN U
3apyOexKHbBIN OMBIT 1o Tematuke uccaenosanuii (IK-23);

- CIOCOOHOCTH MPUMEHATH COBPEMEHHBIE METO/Ibl HAYYHBIX UCCIIEIOBAaHUI B
arpoOHOMHUH COTJIACHO YTBEPKIACHHBIM I1aHaMm 1 Metoaukam (ITK-24);

- CHOCOOHOCTH K J1a0OpaTOpHOMY aHaJu3y OOpa3loB IOYB, PACTEHUN H
npoaykiuu pacrenueBoacTsa (ITK-25);

- CIIOCOOHOCTh K OOOOIIEHHIO M CTaTUCTHYECKOW 00pabOTKe pe3yibTaToB

onbIToB, (hopmysupoBanuio BeiBo0B (ITK-26).

B PE3YJIBTATE U3YUEHUSA TUCHUITIMHbI
CTYJAEHT JOJI’KEH:

3nameo:

- OCHOBHBIC METOJIbl ArPOHOMHUYECKHUX MCCIICAOBAHUI; ITAIbI IIJIAHUPOBAHMS
AKCIIEPUMEHTA; TTPaBUJIa COCTABJICHUS IIPOTPAMMbI HAOTIOACHUHN U YUETOB; METOAUKY
3aKJIaJIKU U TPOBEACHUS TMOJICBOTO OTMbITA, METOAMKY ydeTa YpOKas CEIbCKOXO03si-
CTBEHHBIX KYJBTYP B OIBITE, MOPSIIOK BEJACHHS TOKYMEHTAIIUU U OTYETHOCTH;

- IJJAaHUPOBAaHHWE O0BEMa BBIOOPKH, AMITMPHUYECKHE M TEOPETHUSCKHE pac-
MpeIeNICHUs, CTATUCTHYECKUE METO bl TTPOBEPKH THUIIOTE3, CYIIHOCTh M OCHOBBI JIHC-
MIEPCUOHHOT0, KOPPEISAIIMOHHOTO U PETPECCHOHHOTO aHAJIW30B M X NMPUMCHCHHUE B
arpOHOMHMYECKUX HCCIICIOBAHUSAX; TPUMEHEHNE KOMITBIOTEPHBIX MPOTPaMM B OIIBIT-

HOM ACJIC.



Ymems:

- BBIYMCJIATH W HCIIOJIB30BATh JIJIS aHAJIN3a CTATUCTHYCCKHE IOKa3aTelld C
IIEJIBIO BHIOOpA JIyUIITUX BAPUAHTOB OTIBITA;

- CIUTAHHPOBATh OCHOBHBIC 3JIEMCHTHI METOIUKH IIOJICBOTO OITBITA;

- 3aJI0KUTh ¥ MIPOBECTH BETETAIIMOHHBINA U TIOJIEBOU OTBITHI,

- COCTaBHUTH U 00OCHOBATH MPOTPAMMY M METOIMKY MPOBEACHUS MOJICBBIX H
1a00paTOPHBIX HAOIIOCHU 1 aHATH30B;

- ONpEeAeNTUTh KOJMYECTBECHHYIO 3aBUCUMOCTb MEXKAY H3Y4aeMbBIMHU TPH-
3HaKaMH M COCTABIIATH IIPOTHO3 Ha MCIIOJIh30BAaHUE arpOIIPHEMOB;

- COCTaBJIATH OTYET O MPOBEJACHUN HAYYHO-HCCIICIOBATEIBCKON PaOOTHI;

- TIPOBECTH MCTBITAHUS HOBBIX arpOTEXHUYCCKUX MPUEMOB U TEXHOJIOTUN B

YCIIOBUAX IIPOU3BOACTBA.

YYEBHO-METOINYECKOE 1 THOOPMAILIMOHHOE
OBECIIEYEHMUME JUCIUITJINHBI

OcHoBHas JMTEpaTypa:

1. Kupromun b.J1., YcmanoB b.JI., BacunbeB U.I1. OcHOBBI Hay4HBIX HCCIE-
noBanuii B arponomuu. 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. Mouceituenko B.®., Tpudonosa M.®., 3aseproxa A.X., Emenko B.E. Oc-
HOBBI HAYYHBIX MCCIIeOBaHN B arpoHoMuu. - M.: Konoc,1996 .

4. JocnexoB b.A. Metoauka moJieBOro omnbiTa (C OCHOBaMU CTaTUCTHYECKOMN
00paboOTKM pe3ysnbTaToB uccienoBanuid). M3a.5-e, non. u nepepad. - M.: Arpornpom-
n3naar, 1985.

JlonoJIHUTEIbHAS JIUTEepaTypa:

1. Kupromms b.J[. Yue6Hoe mocobue. MeToanka HaydyHOH arpoHOMHH. YacTh
1, BBenenue B OMBITHOE JIETIO0 M CTaTUCTUUYECKYIO olleHKY. M. MCXA, 2004, 167 c.

2. Kuprommu b.JI. Yyebnoe mocobme. MeToauka HaydHOW arpOHOMUMU.
Yacts 2, [locTaHOBKA OMBITOB U CTATUCTUKO-arpOHOMHYECKAs! OLICHKA UX pe3ysIbTa-

ToB. M. MCXA, 2005, 199 c.



3. Jlakun I'.®. buomerpust. U3a. 3-e, mepepad. u mor.- M.: Beicmas mkomna, 1980.
4. OnwitHoe aeno B noneBoactse (Ilox. pen. mpod. I'.d. Hukurenko) — M.:
Poccensxo3m3aar, 1982.

IIporpammHoe obecnieyeHue:

1. YcmanoB P.P. Meronnueckue yka3aHusi Mo oOpaOOTKE JaHHBIX arpoHO-
MHUYECKMX HCCIIEIOBAaHUI C HCIOJB30BaHUEM cTaTtucTtudeckoro nakera STAT-
GRAPHICS Plus for Windows.

2. [1akeTsl npuKIaAHBIX TporpaMm 1o cratuctuke: "STRAZ”, “STATISTI-
CA” “EXELL”, “STATGRAPHICS Plus for Windows ”

ba3b1 JAHHDbIX, I/IH(l)OpMaHI/IOHHO-CHpaBO‘IHLIe U IIOUCKOBbLIE CUCTEMDBI .

JIns HaxoxaeHus: HHpopMalu, pasmenieHHoil B laTepuere, momumo oOuie-
npHHATHIX «rionckoBrukoB» Rambler, Yandex, GOOGLE wmoHO peKOMEH/I0BaTh.

cneyuanbHbvle UHPOPMAYUOHHO-NOUCKOBBLE CUCHEMBL:

GOOGLE Scholar — nouckoBas cucrema 1mo Hay4YHOU JIATEPATYpeE,

['JIOBOC — niist npUKIagHBIX HAYYHBIX HUCCIIEIOBAHUM,

Science Tehnology — Hay4dHas morckoBasi cucTeMa,

AGRIS — Mexnynapoaras nHGOpMaIMOHHAS CUCTEMA TI0 CEITLCKOMY XO03sTi-
CTBY M CMEKHBIM C HUM OTPACJIsM,

AGRO-PROM.RU — unbopMaIimoHHbIi MOPTai MO CEIbCKOMY XO3SIHCTBY H
arpapHoOi HayKe

Math Search — crerpaabpHast TOMCKOBAsk CHCTEMA 10 CTATHCTHUECKOIM 00paboTKe.

baswet oannvix:

Agro Web Poccun — BJ] mist cOopa u npencraBieHuss nHGOPMAIMK 110 CEb-
CKOXO3STHCTBEHHBIM YUPESKJICHUSIM U HAYIHBIM YUPEIKICHUSIM arpapHOTo Ipodus,

bJI AGRICOLA — wmexnyHapoaHas 0a3a maHHBIX Ha caiite lleHTpanpHOM
HAy4YyHOM cebcKoxo3saicTBeHHOoM Oubmmorekn PACXH,

b/l «AGROS» — xpynseiimass nokymeHtorpaduueckas 0aza JaHHBIX IO
npobiemam AIIK, oxBaTeiBaeT Bce HayuHbIe MyOaMKanuu (KHUTH, OPOIIIOPHI, aBTO-
pedepaTsl, qUCCEPTAIHH, TPY/IbI CEIbCKOXO3IMCTBEHHBIX HAYUHBIX YIPEKICHUH )

«ArpoakaaemceTby — 6a3bl JaHHbIX PACXH.
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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 KBAIPATUIECKOE 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 Pyo1;

| — 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. OCHOBHBIE IOHATHUA U TEPMUHBI.
PA3PABOTKA CXEMBI ITOJIEBOT'O OIIBITA

Onvimnoe o0eno 6 azponomuu — STO HAYYHO-UCCIENOBaTEIbCKas padoTa,
OCHOBHas 3aj7jaua KOTOpOoW — pa3paboTka TEOPUH W MPAKTUKU MOBBIIMICHUS IMPO-
OYKTUBHOCTH CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp, KAU€CTBA MPOAYKIIUU MPU MHHU-
MaJIbHBIX 3aTpaTax TPyJa U CPENICTB.

Hayunble uccnenoBaHus, SKCIEPUMEHTHI TPOBOJATCA KAaK B IOJIE, TaK U B
BETETAIMOHHBIX JOMUKAX, TEIUIMIAX, (UTOTPOHAX, TJI€ CTPOTO PETYIUPYIOTCS
YCIIOBUS JKM3HU PACTEHUM.

Onwvim, 3Kcnepumenm B arpOHOMHH — 3TO HUCKYCCTBEHHOE CO3/IaHUE pa3-
JUYHBIX YCJIOBHUH JJIsl UCCIENYEMBIX PACTEHUI C LEIbIO BhISIBICHUS Haubosee 3¢-
(EeKTUBHBIX BAPUAHTOB B MPOLECCE YUETOB U HAOIIOJECHUH.

Bapuanmamu Ha3bpIBaIOT T€ Pa3jIMYHBIE YCIOBHS, IPU KOTOPBIX BBIpALIH-
BAIOT pACTEHMS B ONbITaX. BapuantamMu MOryT OBITh OTJI€JIbHBIE arpOIPUEMBI, dJie-
MEHTBI TEXHOJIOTHI U JJa)ke pa3Hble TEXHOJOTHHU, HA0Op COPTOB, pa3IMYHbIEC OY-
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-
MPONbHLIMU, C HUMU CPAaBHUBAIOT BCE OCTAJIbHBIE BAPUAHTHI.

Konmponvuwiit éapuanm — 310, Kak IPaBUIO, YCIOBUS arpoOTEXHUKHU, pe-
KOMEH/IOBAHHBIE HAYYHBIMHU YUPEKACHUSIMHU KOHKPETHOW 30HBI JJIsl JAHHOTO XO-
35MCTBa B NEPHUOJ IOCTAHOBKU ONbITa. Takue peKOMEHJIOBAHHBIE YCJIOBHUS arpo-
TEXHUKHU CUATAKOTCSA B XO3SAMCTBE JYYIIUMU MO YPOXKAWHOCTH U Ka4ECTBY IMPOAYK-
uuu. Tak, eciau moja 03UMYIO MIIEHHUIY A03bl BHOCMMOIO a30Ta cocTaBisin 60
Kr/ra, To cpeau nsatu BapuanTos (30, 60, 90, 120, 150 kr/ra) nqo3za 60 kr/ra goX-
Ha OBITH KOHTPOJIBHOM, C HEH CPaBHUBAIOT BCE OCTaJIbHBbIC BapuaHThl. B manHOM
ONBITE 3Ta 1032 SBJISIETCS MPOU3BOACTBEHHBIM KOHTposieM. MHOrjma B Hay4yHBIX
LEJSIX UCHOJBb3YIOT aOCONIOMHbIL KOHMPOb: B ONbBITaX C JA03aMU yI0OpeHUN —
BAapUaHT 0€3 yJI0OpeHMil; ¢ MeCTULIUAaMU — BapuaHT 0e3 MEeCTUIU/IOB; B OMBITAX C
OpOLIEHUEM — BapHaHT 0€3 OPOILIECHUS.

Cxema onvima — 5TO TIEPEUYCHD JIOTUYHO MOI00PAHHBIX BAPUAHTOB C OIpEIe-
JICHHBIMA KOHTPOJISIMU (CTaHAApTaMH), OObEIMHEHHBIX KOHKPETHON TEMOM, UICEH.

TaK, JJI1 TCMBI «HBy‘lCHI/Ie MpeAIICCTBCHHUKOB 03MMOM MNIICHULBD» B JIECOCTCITHOM



30HE CcXeMa OMbITa (TMPEIIIECTBEHHUKN) MOXET OBITh Takoul: 1) depHbIil map; 2)
MHOTOJIETHHE 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 — arporpueM, TEXHOJIOTHIO, COPT U T. 1.
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.

Iloemopenue — 310 9acTh IUIOIAIN OMBITA C TIOJHBIM HAOOPOM BapHAHTOB CO-
IJIACHO CcXeMe OmbITa. [IOBTOPHOCTH OMBITa HEOOXOAMMO COONIOAATh HE TOJIBKO B
MIPOCTPAHCTBE, HO U BO BPEMEHH.

Jlocmoeeprocms onvima memoouueckas — 3TO YETKOE COOJTIOJCHUE BCEX Me-
TOAUYECKUX TPEOOBAHUM: IJIAHUPOBAHHUE OIBITAa HA COBPEMEHHOM YPOBHE 3HAHHH,
MIPaBHJIBHBIA BBIOOP YCIOBUN M OOBEKTOB MCCIICIOBAHUHN, 0€30IMTMO0YHOE 3aKIaIbl-
BaHHWE W TPOBEACHHE OIBITOB, MPABUILHBIN BBIOOP W MPUMEHEHHUE COOTBETCTBYIO-
IIUX METOJOB CTaTUCTUYECKOM 00pabOTKU JaHHBIX, a TaKXe 0OBEKTUBHOE 0000I111e-

HUE Pe3yJIbTATOB UCCIEAOBaHUM.

3apnanmne 1. [lonp3ysace maTepuasioM ydeOHWKA, 3alUIINTE TPEOOBaHUS,

MPEABABIACMBIC K ITIOJICBOMY OIIBITY:

TunmuuHaocTe ormbITA -

[TpuHLIMIT €eTMHCTBEHHOTO pa3Inyus -

BocnpouszBoauMocTs onsiTa -




HpOBeI[eHI/Ie OIIbITA Ha CIICHUAJIBHO BBIJICJICHHOM Yy4aCTKC -

VY4€T yposkas v JOCTOBEPHOCThH OIbITA MO CYIIECTBY -

TIHaTeJIBHOC BCIACHHUC NOKYMCHTAIINH -

3ananme 2. Chopmynupyiite Temy Bamiero nHayuHoro wucciepoBanus (To

wiany HUPC) u 3anuiure cxemy MmoJieBoro OrbITa.

Tema Hay4YHBIX UCCIIENOBAHUN:

OO00CHOBaHME TEMBI U COCTaBJIEHUE Pab0Yeil TUIOTEe3bl:

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

oulh W
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Tema 2. PASPABOTKA METOAUKMU ITOJIEBOT'O OIIBITA,
COCTABJIEHME IIVTAHA ET'O PASMEILIEHUSA

DJIeMeHTbl METOAMKH MOJIeBOI0 ONbITA. YHCJIO BAPUAHTOB B CXEME OIIBITA,
YUCJIO KOHTPOJICH M UX YacTOTa, pa3Mephbl OMBITHBIX JCISHOK, IIHPUHA 3aIMTHBIX
moJioc, opMa OMBITHBIX JIETISTHOK M MX OPHEHTAIMS HAa MECTHOCTH, TIOBTOPHOCTH H
MMOBTOPEHUE B OMBITAX, pa3MEIICHUE BAPUAHTOB, YICTHI U HAOIIOACHUS | JIp.

JIs1 OHOTO M TOTO JK€ OIIbITa MOXKHO COCTaBUTh HECKOJBKO METOIMK, HO
U1l paboThl HEOOXOUMO BHIOpATh OJIHY, HanboJiee 1eIecoo0pa3Hylo, Ha BCe TOJIbI
IIPOBEJICHUS JIAHHOTO ONbITA. [IpaBUIBHBIA BHIOOP 3JEMEHTOB METOJHMKHU OIBITA —

BE€CbMa OTBCTCTBCHHAA 3aJa4a.

3anaHne 1. HOJII)?)y}ICB MaTcpuaiomM y‘I€6HI/IKa, OIIMHINTC MCTOAbI PAa3MCUIC-

HHW 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 OpraHM30BaHHBIMU 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 BAapUAHTOB OIIbITA CTAHJAAPTHBIM JAKTUJIb-MCTOAOM.
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3ananme 2. [lonp3ysace maTepraioM ydeOHUKA, OXapaKTEPU3IYUTE CIICTYIO-

I C BUABI OIIBITOB:

OnBITBHI-TTPOOHI -

Tounbie CPaBHUTCIIBHBIC OIIBITHI -

JIeMOHCTpallMOHHBIE OMBITHI -

HpOI/IBBOI[CTBeHHBIe OIIBITHI -

OmnbITHI 110 Y4eTy 3Q(EeKTUBHOCTH HOBBIX arpoNprUeMOB-
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3anaﬂne 3. VYcraHnoBure pallMOHAJIBHOC COYCTAHUC JJICMCHTOB IIOJICBOTO
OIlblTa C Y4CTOM OITHUMAJIBHOTO pasMcpa ACIIHOK M HPEACTABBTC CXEMaTUYHBIM

IIaH pasMCUICHUS BApHUAaHTOB MCTOIOM (HO 3aJaHHIO

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

ynoopennii (NoPoKo — kKoHTpOIIb, N3gP30Ksg, NeoPeoKeo, NooP9ooKgo), 3eMembHbI# yua-

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

1. Yucno BapuanToB B omnbiTe (1) —

2. Hucno nmoBTopeHuit B onbiTe (N) —

3. KonmndecTBO OMBITHBIX AeasHOK (1*N) —

4. ®opma ensiHKY (COOTHOIIIEHUE 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 3. AHAJIN3 BAPUAIIMOHHBIX PSIJIOB KOJIMYECTBEHHOM
U KAYECTBEHHOM N3MEHYUBOCTH.
KOJIMYECTBEHHASA UBMEHYUBOCTD ITPU3HAKA

PaznmuyaroT M3MEHYMBOCTh KOJUYeCHBeHHYI0 U KauecmeenHyto. Komude-
CTBEHHO HM3MEHSTHCS MOTYT Macca ypoikas, MPOIEHT caxapa, KHCJIOT, BATAMHUHOB,
Kpaxmasa uin O0elka B yposkae, pa3Mepbl paCTeHUM, COIep)KaHne MUTATEIbHBIX dJie-
MEHTOB B IIOYBE, T. €. BCE, UTO HUMEET Maccy, pa3mMep, 00beM H T. TI.

Xo/ aHan#3a BapUAMOHHBIX PSAIOB KOJMYECTBEHHON M3MEHUYNBOCTH 3aBUCUT
oT o0beMa BeIOOpKH — Majoro (< 30 exunuI) win 6omaemoro (> 30 egunui). Kak
JUTSI MAJTBIX, TaK ¥ T OOJIBIINX BEIOOPOK BBIYHCIISIOT CICTYIOIINE OCHOBHBIC CTATH-
CTHYCCKHE XapaKTEPHCTHKH: CPEIHIOn apudMETHUECKYIO x, AUCIEPCHIO S°, CTaH-
JapTHOE OTKJIOHEHUE S, omuOKy cpenHed apudmerndeckoit, kordduireHT Bapua-
1uu V, OTHOCHUTEIIbHYIO OIIMOKY cpefHeit apudmMernyeckoi. B KoHIle aHanu3a garor
WHTEPBAJIbHYIO OLICHKY CpeHel apumMeTHIecKoi.

[IpumepoM MasbIx BHIOOPOK MOKET OBITh YKCIO MOBTOPHOCTEHN, KOTOPOE Ya-
e Bcero kojueodnercs oT 3 1o 6. K ManbiM BIOOpKaM OTHOCHUTCSI TaKXKE YUCIIO KO-
JIOCKOB B KOJIOCe, KIIyOHE# KapTodels B KycTe, CeMsiH ropoxa B 000ax u T. 1.

Jlst ManbIx BBIOOPOK BBIYUCIISIIOT TAKME CTATUCTUYECKUE XaPAKTEPUCTHKU:
cpenHue apudmeTudeckue, AUCIEPCUN, CTaHIAPTHBIC OTKIOHEHUS, KOdDPUITMEHTHI

Bapuallu, OIIUOKH BHIOOPOYHBIX CPETHUX, OTHOCUTENIbHBIE OIIMOKH U JIp.

3apanue 1. Vcrionp3yst ydeOHUK, OTTUIITUTE OCHOBHBIC CTATUCTHUYCCKHUE TTOKA-
3aTEJIN:

Cpennss apupmetndeckas () -

Tucniepcust (S°) -

CrangaptHoe oTkioHeHue (S) -

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

I[OBCpHTGJIBHI:IfI HHTCPBAJ i1 CPCOAHCTO 3HAYCHUA -

Yposenb 3HaunMocTH (Pgs , Poy) -

Yucio creneneit cBodosl (v) -

Kpurepuii CtoronenTa (t) -

[ns 6onvuiux 6v100poK CTAaTUCTUUECKUE XAPAKTEPUCTUKU MOXKHO BBIUHUCIISTh
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
1

by 1
ad 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 BAPHUPYIOLIET0 HOKA3ATEeN, i HaoGOPOT.
f — wacroTa nmpusHaka.
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3apanme 2. CrpynnupyiiTe JaHHBIC, TTOJYYCHHBIC B PE3yJIbTaTe HAOIOICHUH,
OTIPEICTTUTE CTATUCTUIECCKHUE MTOKA3aTeNId BAPHUAIIMOHHOTO PsiJia M HAYEPTUTE KPUBYIO
pacrpeneieHus, €Clu TeXHUYecKast JyinHa cte0uis bHa (st 40 pacTeHuit) 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 Tabiauna
(mpu max f yciaoBHOE 3HaUYCHHE CpeaHen A= )

I'pynna Cpeomnee HYacmoma Omxknonenus f(X-A) (X- A)2 f(X- A)2
3Hauenue f X-A

epynnot X

> f=n= Lf(x-A) = Lf(-A) =

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

Cpennsis apudmeTnyeckas x =A+ b=

Koppektupyrommuit 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 cpeaneit Sx = S _

Jn

WuTepBanbHas OllEHKa CpeIHer apuPMEeTHIeCKOi: X + tosSx =

['paduueckoe n3o0pakeHre BapUAILIMOHHOTO psifia

BriBon:

v

X
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Tema 4. CTATUCTHYECKHUE XAPAKTEPUCTUKU BBIBOPKH
MMPU KAYECTBEHHOM U3MEHYUBOCTH

[Tpr kauecTBEHHOW W3MEHYMBOCTU B BHIOOPKE MMEETCS OIHA W3 JBYX BO3-
MOJKHOCTEH (aIbTepHATHB) — JAaHHBIA MPU3HAK MO0 €CTh, JINOO OTCYTCTBYyeT. Ta-
KYI0 U3MEHYUBOCTh HA3bIBAIOT A1bMEPHAMUBGHOU.

B ompITax ¢ Ka4eCTBEHHON M3MEHUYMBOCTHIO BMECTO U3MEPEHHUS KAaKOT0-JIN00
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.

Jlsi aHanm3a Ka4yeCTBEHHON M3MEHYMBOCTH BBIYHCIISIOT CIACAYIOIINE 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.

3anaHne 1. OnumuTe CTaTUCTUYECKHE TTOKA3aTeNIM KaueCTBEHHOM M3MEHYH-

BOCTH IIPHU3HAKaA:

Jlons Hamuamst mpu3Haka (p) -

Jlosst oTcyTcTBHS npu3Haka (q) -

M3MeHYHBOCTh KaueCTBEHHOTO mpu3Haka (S) -

MaxkcumasbHast B3MEHUYUBOCTD (Spax) -
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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:

20



Tema 5. TIOAIOTOBKA JAHHBIX K CTATUCTHYECKOM OBPABOTKE.
BPAKOBKA COMHMUMTEJIBHBIX AT U BOCCTAHOBJIEHUE
BBIITABIHINX JAHHBIX

[lepen crarucTudeckoi 0OpabOTKOM AaHHBIE HEOOXOIWMO COOTBETCTBYIO-
UM 00pa30M MOJATOTOBHUTH: OKPYTJINTh, BEIYHCIUTH CpeIHUE apu(PMETHIECKUE 10
KaKJI0M OMBITHOW JENSHKE W BapUAHTY, BHIOPAKOBATh COMHUTEIBHBIC M BOCCTAHO-

BUTH BBITIABIIINC JAHHBIC, HpGO6p330BaTB 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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ComHumenvuble otlHHble, KOTOPBLIC 3HAYUTCIBLHO OTIIMYAKTCA 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. CTaTUCTUYECKH ONPEEIUTh TPUHAMICKHOCTD AaT K BapHAIlMOH-
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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O0paboTka SKCIEPUMEHTATBHBIX JAHHBIX YacTO OCJIOXKHSETCS BBINAJECHUEM
pPE3yJIbTAaTOB HAa HEKOTOPBIX JEISHKAaX OmbITa (MOBPEXKICHUS PACTEHUN NTHUIIAMM,
BpPEAUTEINISIMH, 3aTOIUICHHUE JCJISIHKY MOCcIe JTUBHEH, mpoe3 TpaHcnopTa u T. 1.). U3-
3a BBIMIAJCHUS TaHHBIX CpeIHUE apu(MeTHuyecKnue B BapuaHTax MOTyT ObITh OO 3a-
BBINICHBI (€CITH BBIMAN PEe3YyIbTaT ¢ OYCHh HU3KMM YHCIIOBBIM 3HA4CHHUEM), 100 3a-
HIDKEHBI (€CJT BBINIAJI PE3yJIbTaT ¢ HAMOOJIBIIIMM YHCIOBBIM 3HaueHueM). M3-3a 3To0-
ro BO3HUKAIOT OLIMOKU, KOTOPhIE MOXXHO YCTPaHUTh, TOJBKO €CIIU 80CCHMAHOBUNLD
évlnasuiue OanHwle, T. €. BBHIYUCIUTh WX HauOoyiee BeposiTHbIe 3HaueHus. Boccra-
HOBJICHHBIN PE3yJbTaT CTABAT HA BHIIABLIEE MECTO U BBIIOIHIIOT COOTBETCTBYOIIUI
CTATUCTUYECKUI aHAIHN3 JaHHBIX.

3aganue 3. [IpoBecT BOCCTaHOBJICHME BBIMABIIErO PE3yJjbTaTa B IOJIEBOM
OTIbITE, TJI€ B YETHIPEX BapuaHTaX U3ydalld BIUSAHUE repOuIuAHON 00paboTKU Ha Be-
JUYMHY YPOKaMHOCTHU 3€pHa KyKypy3bl. [IoBTOpHOCTE B onbITe TpexkpartHas. B Tpe-
ThE€M BapHaHTE, BTOPOM MOBTOPEHUU ONBITA «BBIAI» PE3YJIbTAaT, KOTOPBIM 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 6. OCHOBbBI JTUCIIEPCHOHHOI'O AHAJIA3A.
JUCIIEPCUOHHBIN AHAJIN3 PE3YJIbTATOB
BEI'ETAIIMOHHOI'O OIIBITA

CnoBo «aucrepcus» 03Ha4aeT PacCEMBAHUE JAHHBIX OMbITA U PACUJICHEHUE
o01Iero BapbHpPOBaHMUS M3yYaeMbIX MOKa3aTelieil Ha cocTaBHble yacTu. OTciofa u
Ha3BaHME METOJ]a — JAMCIIEPCHOHHBIN aHanu3. [ TucnepcuoHHOro aHaln3a Ipe-
CTaBIIAIOT HWHTEPEC Ouchnepcus eapuanmos U oucnepcus owudku. COOTHOUICHUE
TUCIIEPCUN — 3TO TOT KPUTEPUH, KOTOPBIMA 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%,.

PacueTHblli (aKTHYECKHH KPUTEPHH Fgqq CPABHHUBAIOT C TEOPETUYECCKUAM
Freop, KOTOPBIN HaxoaaT 1o TadbmunaM. Ecian Fyuer O0nbIIe (Mau paBeH) Fiep, TO
JOCTOBEPHOCTH Pa3/iM4Mii B ONbITE I0KA3aHA, T. €. UMEETCI OJHA WJIM HECKOJIBKO
map BapUaHTOB CpelHUE apu(PMETUUECKUE KOTOPBIX TOCTOBEPHO PA3INYAIOTCS.

BerertanrionHbsie OMBITHI Yallle BCETO MPEACTABISIOT COOOM CTaTUCTHUECKHE
KOMIUIEKCBI, COCTOAIINE U3 HECKOJIBKUX HE3aBUCUMBIX BHIOOPOK — BapuaHTOB. Hesa-
BUCHMOCTb COMIOCTABUMBIX BAPUAHTOB JOCTUTACTCS PETYIISIPHBIM IEpEMEIIEHUEM Be-
TeTAIlMOHHBIX COCY/IOB Ha BaroHeTke. CieaoBaTelbHO, B BETE€TAllMOHHBIX OIBITaX
OOBIYHO HET TEPPUTOPUATHHO OPTaHU30BAaHHBIX MOBTOpeHUi. [loaTomMy ob1iee Baph-
MpOBaHUE PE3yNbTAaTUBHOTO MpPH3HAKa pa3jaraeTcsl 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 MmaTepranoM yueOHUKA, OMUIIUTE MOHSTHS:

1. CymHOCTh TUCTIEPCUOHHOTO aHaIu3a -

2. Kpurepwmii ®umrepa (F) -
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3. HyneBas rumote3a (Ho:d=0), ncronb3yemasi 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. [IpoBeante MUCTIEPCHOHHBIN aHAIW3 JAHHBIX OJHO(AKTOPHOTO
BEreTAllMOHHOTO OTbITA (C OJMHAKOBBIM YMCJIOM HaOJIOJEHUH 10 BapUaHTaM), €CIIH
B UEThIpEX BapUaHTaX U3y4yald JAeicTBUE GOpPM a30THBIX YJOOpPEeHMH Ha ypoKail OB-
CSIHUIIBI JIYTOBOM. Y CTaHOBUTE, 3HAYUMO JIM JACUCTBUE YIOOPEHUM, MPOBEPUTH HYyJIe-
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 aHTam
1. be3 ynobp. (koHTpoIIb) 16,0 17,2 14,4 15,8 4
2. Cynbdar aMMOHHS 294 | 304 | 30,3 | 281 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- X1=X-A V X2 Vv
QHTBI 1 2 3 4 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 7. JACTIEPCUOHHBIN AHAJIN3 JIAHHBIX OJTHO®AKTOPHOI'O
IHOJEBOI'O OIIBITA C OPTAHU30BAHHBIMU
IHOBTOPEHUAMHN

JlucriepcuoHHBIN aHau3 — HanboJiee COBEPLIEHHBIN METOJ] CTATUCTUYECKON
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 TOHSITHS:

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. OCBOiTe TEXHUKY PAacUYeTOB MPH AUCIIEPCHOHHOM aHaIN3e JaH-
HBIX TOJIEBOTO OIBITA, B KOTOPOM H3y4aJd YPOKANHOCTh COPTOB O3UMOM IILICHUIIBI.
[IpoBeauTe nucnepCcUOHHBIM aHaU3 JaHHbIX, onpeaenute HCPgs u crpynmupyiite
copTa M0 OTHOIIICHHUIO K cTaHnapty. [IpoBepbre HyneByro runotedy Hy:d=0 u cne-

JIAaTE BBIBO/I.

YpokaitHOCTB 3epHa COPTOB O3UMOM IIIICHMIIBI, 11/Ta

[loBTOpenus, X

BapuanTsl
((I:)opTa) I ’ " " Cymmbl V | Cpennee

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

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

3 447 40,0 414 38,7

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

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

Cymmebr P X = X =
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Penienue:

Ta6nuia nmpeobpa3oBaHHbBIX aaT (A= )
2
Bapu- X1=X-A CyMMmBI X1 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 Crenenu b
Jucnepcus KBaJipar Fparcr- Fos
KBaJIpaToOB CBOOOIBI g?
O6mas C, N-1= - - -
ITosropenuii C, n-1=
Bapwuanrtos C, -1 = S,°=
Ocrarok C, (I-1) (n-1)= S,/ =
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_ 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 8. JMCIIEPCUOHHBIN AHAJIN3 TAHHBIX BETETAIIMOHHOT O
OIIBITA C PA3HOI MOBTOPHOCTBIO
(C HENOJITHBIMM TAHHBIMH)

Oco0eHHOCThI0O 00pabOTKM J1aHHBIX BETE€TAllMOHHOIO OIbITa C pa3HOM Io-
BTOPHOCTBIO IO BapHaHTaM SIBJISIETCA HEOOXOAUMOCTh BBIUMCICHHS HECKOJIBKHUX 3Ha-
yeHu HauMeHbluel cymectBeHHor pasHoctu (HCP), Tak kak He Bce cpeaHue pas-
HOTOYHBI, TTOCKOJIbKY OTMHPAIOTCS HAa pa3Hoe KoiamdecTBO HaOmoaenuid (N). Pasnyro
IOBTOPHOCTh B BApUAHTAX TaKyK€ HEOOXOJUMO Y4ECTb IPU BbIUUCIEHUU cyMMBbl C, U

OIMOKHU Pa3HOCTU CPETHUX Sg.

3apanme 1. [Tonp3ysacs mMaTepuasioM ydyeOHHKA, (DOPMYJIBI JJIs pacyeTa ciie-

OYIOIINX MOKA3aTEeIIe:

1. CYMMa KBaaApaTOB BAPHUAHTOB C pa3Hoﬁ IIOBTOPHOCTBIO BBITUCIIACTCA 110 (1)OpMYJIC

Cy=

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

Sd=

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

Sd' =

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

5. TeopeTtrueckoe 3HaueHne kputepus Puirepa (F) HaXOAAT IO CTEIEHSIM CBOOOIBI
TUCIIEPCHN (B uMcnuUTENE) U JUCTIEPCUU
(B 3HaMeHaTerne).
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3ananmne 2. OCBOWTE TEXHUKY IUCIIEPCHOHHOTO aHANIM3a JAHHBIX OMBITA C
HEMOJIHBIM HaOOpPOM JaHHBIX, €CJIM B BETETAIIMOHHOM OIMBITE C BOJHON KYyJIbTYypou
TOMaTa u3ydaid jAchcTBHE pasHbIx cooTHomieHuidt N: P: K Ha ypoxkait mimomos. B
OMBITE OTCYTCTBYIOT JAHHBIE MO JBYM MOBTOpeHHsM. [IpoBenute AucniepCHOHHBIM
aHaJIM3 PEe3yJIbTaTOB OMbITA U CleNaiTe BBIBOJ 00 3(P(HEKTUBHOCTH MUTAHUSI pacTe-
HU ToMaToB. [IpoBepbTe pe3yabTaThl ¢ MOMOIIBIO MporpamMMbl STRAZ.

Ypokaii 110/10B TOMaTOB (T/COCYN)

BapuanTsl Yucno | Cym- Cper-
OIIbITA YpoxalHOCTh, X HaOJIt0- | MBI
(N:P,0s5:K,0) nenuii, | V e
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
52:2:1 418 470 460 412 - - 4
Y X = x=
Pemenue:
Tabnuia npeoOpazoBaHHbIX aaT (A= )
| xexea|Com X, Cyps
AHTBI
1.
2.
3.
4. - - - -
5. - - - -
> X4= > 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 9. TUCIIEPCUOHHBIN AHAJIN3 JIAHHBIX
MHOTI'O®AKTOPHOI'O ITOJIEBOI'O OIIBITA

JlMCiepCUOHHBIN aHaIW3 OCOOEHHO LIEHEH IS MHOTO(AKTOPHBIX OIIBITOB,
TaK KakK MO3BOJISIET ONMPEACIUTh TOCTOBEPHOCTh HE TOJIBKO JACUCTBUS, HO U B3aUMO-
neiictBus ¢pakTopoB. B moneBom skcnepuMeHTe 4acTo 3PQPEKT OT COBMECTHOTO
NPUMEHEHHUs H3y4aeMbIX (aKkTOpoB OOJblle (CHHEPTU3M) WIM MEHbIIE (aHTaro-
HU3M) CYMMBI 3(PEKTOB OT pa3ieabHOr0 NIPUMEHEHUS KaXKIOTO U3 HUX.

MHorodakTopHbI AUCTIEPCUOHHBIM KOMIUIEKC — 3TO COBOKYITHOCTh MCXOJ-
HBIX HAOIIOJEHUH (aT), MO3BOJIAIOMINX CTATUCTUYECKH OIEHUTH JIEHCTBUE U B3aH-
MOJICHCTBHE HECKOIBKUX M3y4aeMbIX (DAKTOPOB HAa U3MEHUYMBOCTH PE3YyJIbTATUBHOTO
pU3HaKa.

3aganue 1. [lonp3ysice MaTepuanoM yueOHUKA, 3aMUIIUTE CIEAYIOIINE TOHS-
TUS U HOPMYJIBI:

1. MHOroakTOpHBIA OIBIT -

2. B nByxdakTopHOM ombiTe cymma kBaapatoB BapuanToB (C,) pacuieHseTcs Ha
(CA)J (CB)
u (CAB)-

3. Cxema AMCIIEPCHOHHOTO aHAIH3a JBYX(aKTOPHOTO TOJIEBOTO OIBITA -

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

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

(Cago)-

5. Cxema MCIIepCUOHHOIO aHalin3a TPeX(PaKTOPHOTO MOJIEBOTO OMbITA -

6. Crenenu cBoboabl ist: (C,p) -
(Cs) -
(Cc) -
(Cas) -
(Cac) -
(Cac) -
(CABC) -
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3apanue 2. YiICHUTE CYINIHOCTh MHOTO()AKTOPHOTO OIBITa, OCBONTE TEXHUKY
JUCTIEPCUOHHOTO aHaM3a ABYX()AaKTOPHOTO OIBITA, MPOBEICHHOTO METOJIOM PEHIIO0-
MU3UPOBAHHBIX MOBTOPEHUH U CACIANTE BBIBOIBI.

B nByxdakTopHOM MOeBOM OmbITe (2X3) M3ydanu ASHCTBHE ABYX /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) | (docchop) | 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
(HCPgs = )
a0
a1
Cpennue no ¢akropy B
(HCPgs = )
HCPgys = JUI CPAaBHEHMS YAaCTHBIX CPEIHUX
BriBon:
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Tema 10. JMUCIIEPCUOHHBINA AHAJIN3 JAHHBIX OIIBITA,
PASMEHIEHHOT'O METOJOM JJATUHCKOI'O KBAZIPATA
N JATUHCKOI'O NIPAAMOYI'OJIbHUKA

Memoo pendomusuposanHvIX 1AMUHCKUX K8AOPAMo8 — 3TO pa3MeIleHUE 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 | 4|1 3
1 3|2 |4
g 4 |113 |2
31214 1

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

Memoo namunckoco keaopama yeiecoodpasHo UCNOIb308AMb 8 MAKUX YCIO0-
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 xaK HM OJIMH W3 BApUAHTOB HE IMOBTOPSACTCS HU B KPAMHUX CTOJIOMKAX, HH
B KpaliHUX psax, TO IIPH COCEJICTBE OIMbITa C JIECOMOJI0CAMHU, TIOPOTaMH, U3TOPOISIMHU
BCE BapHAaHTHI OIBITA HAXOATCS B OJJMHAKOBBIX YCIIOBHSIX.

Pernoomusuposannwiii aamunckuil npsamoyeoibHuK — CIy9ailHOe pa3MeIlcHUe

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 namunckoz2o npamoy2oabHuKka s¢hghexmusen 6 mom ciyuae, 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, Iipu 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. [lonp3ysice MaTepuanoM yueOHUKA, 3AMUIIUTE CICTYIONINE MTOHS-

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 AddHHBIX
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 (monpaska) 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 S7° =

pacueTHblld Kputepui @umiepa F =

3ananme 2. 3yyuTh U OCBOUTH TEXHUKY AUCIEPCUOHHOTO aHAIM3a JaHHBIX
OTIBITOB, 3AJI0KCHHBIX METOJIOM JIATUHCKOTO KBajapaTa (mpumep 1) U mpsaMoyToiIbHH-
Ka (mpumep 2), onpeaenuTb kpurepuii F u cienats BeIBobL. [IpoBepuTh pe3yabTaTh
¢ ToMoIIIbIo porpaMmmel STRAZ.

Ilpumep 1. B moneBOM ONIBITE C O3UMOM MIIEHULEH U3y4aId COPTa O3MMOU
neHuiibl (copt A, copt B, copt C, copt D, copt E). Bapuantsl (copta) 3a10KEeHbBI
10 CXEM€ JJATUHCKOTO KBajapara (5x5), MPOBECTH NUCTIEPCUOHHBIA aHAIU3 JaHHBIX.

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

CronOisl CyMMBI 11O Cpenunue
Psnapr 1 2 3 4 5 psanaMm | Bapuas- 10
P tam, V |BapuaHTam
1 332D |31,1C |33,6A [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 |36,8C [40,2E [ 349B D D
5 31,2C | 34,7E [268B |33,7D |312A E E
Cymmbl C| > X= X =
o
cTos0nam

[IpaBUABLHOCTH BBIUKUCIEHUS CYMM IIPOBEPSIOT MO paBeHCTBY: Y P =) C =YV =) X

Pewennue:
Tabnuia npeoOpa3oBaHHbBIX faT (A= )
Cron61b1 CyMMBI
Psaner Xi=X-A
2 3 2 5 P v
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
Jlucnepens KBa},IHl\I/;aTOB CBOOOIBI KB&E{paT, S? Fa, Fos
Oomras (C,) - - -
Cronbmos (C,) - - -
Psnos (C,) - - -
Bapuanros (C,)
Ocraroxk (C,) - -
OrneHka CyIeCTBEHHOCTH YaCTHBIX pa3InuMil:
- 52 _ \/F
Sx=,"%2= Sd = Z —
n n
los - Sd
HCP05 = t05‘Sd = HCPQ5 = )_( 100 % =
YpokaitHOCTB 3epHa COPTOB O3UMOM IMIIICHMITBI, 11/Ta
BapuaHnTsr Cpennsis OTKJIOHEHHE OT CTaHaapTa
. I'pynna
(copra) YpOXKaHOCTh T/Ta %
A (st) - - st
B
C
D
E
HCP05 = -
BriBon:
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Ilpumep 2. B moneBom ompITe N3ydaH MPOAYKTHBHOCTH COPTOB KYKYPY3bI T10
MOKa3aTeNI0 ypoKas 3ejeHou Macchl. Bapuantel ombita (copra—A,B,C,D,E,F,G,H)
3aJI0’KCHBI METOJIOM JIATHHCKOTO TIpsAMOyTrojibHUKa (4x4x8). [IpoBecTn aucrnepcruoH-
HBIA aHAJIN3, Pa3rPyIIIHPOBATh COPTA KYKYPY3bI H CJIeaTh BHIBO/I.

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

CronOubl CymMmsI IO Cpennue
Psizibl 4 psnam | BapuaH- 1o

1 2 3 p Tam,\V/ |BapHaHTam

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 53H 3B5F D D

3 42 F 50H 40 E 51G E E

42 B 48 D 36A 60 C F F

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

Cymmst C 0 > X= X=
cronduam

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

O6miee yncno Hadmonenui N = n-| =

Koppekrupyroutmit hakrop: C =(X X )% N =

CyMMBI KBaJIpaToB:
obmast 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% =
YpoxkalfiHOCTh 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 11. JUHEHHASI KOPPEJISILIUS 1 PETPECCHSI

Mexay BapbUPYIOIIUMU SIBICHUSMH, OOBEKTaMH, YCIOBUSMU CpPEIbI, PO-
CTOM, MPOAYKTUBHOCTBIO PACTEHUIN U IPYTHUMH MOKA3aTENSIMU CYIIECTBYIOT OIpeEae-
JICHHBIE B3aMMOCBS3U: 3HAYCHUE CPEIHEH BEJIWYMHBI OJHOTO MPHU3HAKA U3MEHSETCS
IpU U3MEHEHUHM IPYroro nmpu3Haka. B3anmocBa3u MeXay BapbUPYIOIIUMH MPU3HA-
KaMU Ha3bIBAIOT KOppeaayueil.

Koppensauu nmoapasnenstor mo HampabiieHuto, Gopme u guciy cBszeit. [1o
HanpasieHuio KOPPesIus MOXKET ObITh IPAMON uiu obpatHoit. [1pu npsamoi xoppe-
JAYUuY C YBEJIIMYECHUEM 3HAYEHUsS NMpU3HaKa X yBEIMYMBAETCS 3HAUYEHUE NMpHU3HaKa Y.
[Tpumepsl pSMOI KOPPETSIUHN: YeM OBICTpee HapacTaeT YUCo KIyOHel kapTodens
ONpEIEICHHBIX Pa3MEPOB, TEM BBILIE YpOKaid; YeM OOJIbllIe JJIMHA JIUCTA, TEM 0O0JIb-
1€ ero IUIONaab; YeM Jy4Ylle OCBEIICHBI PACTEHUs, TEM UHTEHCUBHEE CUHTE3 Opra-
HUYECKUX BELIECTB, U T. II.

[Ipu o6pamuoii koppenayuu ¢ yBeIudeHUEM 3HAYCHUS MPU3HaKa X 3HAUYCHUE
npu3Haka Y yMmeHblaercs. Hanpumep, npu mocTOSHHOM yBEIMYEHUH MAcChl KOPHEH
CBEKJIbl YMEHBIIIAETCS UX CaXapUCTOCTh.

[To gpopme xoppensims ObIBaeT TMHEHHON W KPUBOJIMHEWHON. Jlunelinas kop-
penayus UMEET MECTO, KOT/Ia C YBEJIMYEHHEM MPpU3HaKa X COOTBETCTBEHHO yBEIIMYMBA-
eTcsa Bropoit mpu3Hak Y. Hampumep, miomaab JUCThEB BO3PACTAET C YBEIMUYCHUEM UX
JUIMHBI; YPO’Kald YBEJIMUMBACTCA C YBEJIMYEHUEM YHCIIa TIOJHOLICHHBIX 3€PEH; POCTOBBIE
MPOLIECCHI YIIYUIIIAKOTCS ITPU YBEJIMYEHUH TIJIOIIAIN TUTAHUS PACTEHUMH.

[Ipu xpusonunetinou xopperayuu 3HaueHus X u ¥ U3MEHSIOTCS CHa4daja B OJ1-
HOM HAaIpaBJICHUH, & 3aT€M B MPOTUBOMOJOXKHBIX. Tak, Mpu MOCTOSSHHO BO3pacTaro-
mux go3ax (aktopa X (a30THbIE WM JIpyrue yJaoOpeHus, BIAXKHOCTb IOYBBI, €€
IJIOTHOCTH M T. I1.) ypoxai Y cHayaja BO3pacTaer, 3aTeM CTaOUIM3UPYETCs, a MOCe
JaNTbHEHUIIET0 YBETUYCHUS IpU3HaKa X CHUYKACTCS.

[To uucny cesazeri KOppensUss MOXKET ObITh nPOCMOU, KOT/1a UMEETCS CBA3b
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 Koppesnsius ObIBa€T MOJTHOW, CUIIBHOM, CpeaHel,
c1aboif; OHa MOXKET OBITh TaK)Ke JIOCTOBEPHOM M HEJIOCTOBEPHOM.

3apanue 1. [Tonp3ysick MmaTepuaaoM ydeOHUKA, 3aMUIIATE CICAYIOIINE TTOHS-

TUA U GOPMYJIBL:

1. Kosddunuent koppensiuu () -

2. Koapdurment nerepmunarum (d) -
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3. Ilpu kakux 3HaueHUsIX KOd((PUIIMEHTa KOPPENSIUN CBSA3b MEXKIY 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‘IGCKOG 3HA4YCHUC CTBIOI[GHTa t HaXOJAT II0 4YHCIY CTCIICHEU CBO60,ZII: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 KOppeNsLUOHHO-PETPECCUOHHBIA METOJ aHajiu3a pe-

3yJbTaTOB MCClIeIOBaHUN. Boruncnure ko3 puiueHTsl NpssMOIMHEHHOM KOPPEISIIIUU
U PETPECCUH, COCTABbTE YPABHEHUE PETPECCUU U MPEJCTABbTE JaHHBIE rpaduUYECKU.

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

[Ipoananu3upyiiTe KOPPEISALUUOHHO-PETPECCUOHHYIO 3aBUCUMOCTh MEXKIY

Breruucnenue KOppCHHHHOHHOﬁ 3aBUCUMOCTH MCIKIAY I[JIPIHOﬁ JINCTHCB

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

Haxoaum cpegaue apudMeTHIECKUE:
X=2X:n=
y=2Y:n=

=3 3HaucHme OTKIIOHEHUS [TpousBencHus KBaHpaTHV
= MIPU3HAKOB OTKJIOHCHHH
& JUIMHA | TUIOIIA[b

2 | nucThes,| HCTHEB, B B B
o cM cm® X-Xx V-y (X-x)(V-y) (X-x )2 Y-y )2

(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

Comwst ZX= - ZV= |3 X-x= [T V-p= BX-x)(V-3)= | ZX-x)’= | 3(Y-y)*=
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 CTbIO/ICHTA:
npu vy=n-2= tos=

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

BbIBOI 0 TOCTOBEPHOCTH CBSI3€M JIENAIOT HA OCHOBE TAKOTO IPaBUJIA: €CIIU
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
PErpPECCUOHHBIN aHAIU3:

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

S(x-xf

R

yX

Ommbka korhULeHTa perpecCcun:

JloBepUTENLHEIN HHTEPBAN I KOY()(UIMEHTA PEMPECCUU:
Ryxit05'SRyx =
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YpaBHeHue perpeccuu uMmeeT BUA:

Y :;/-I— RyX(X—)_C)Z

st rpadmyeckoro M300pakeHUs KOPPENSAIMOHHO-PETPECCUOHHON 3aBUCH-
MOCTH M0 YPAaBHEHHUIO PETPECCHUU HAXOAUM TEOPETUUYECKUE YCPEIHEHHbBIC 3HAYCHUS
VY (npu Xpin ¥ Ximax)- [10 IBYM HallICHHBIM TOUYKaM CTPOUM JIMHHUIO PETPECCUU:

4 (Xmin) =

4 (Xmax) =

TeopeTudeckast IMHUS PETPECCUH U TOUCUHBIN IpauK 3aBUCUMOCTH
MEXY JUIMHOW JINCTHEB O3UMOM MIIECHUIBI U UX TJIOMIAbI0

Y oa

Iouaab
JINCTHEB,
oM’

v

X

JJINHA JIUCTHEB, CM

BriBon:
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Tema 12. KOBAPUAIIMOHHBINA AHAJIN3

KoBapuanronHblii aHaIK3 TPUMEHSIOT I 00pabOTKU DKCIIEPHUMEHTAIbHBIX
JAHHBIX B OIBITaX C MHOTOJETHUMH KyJabTypamu. Hepeaku ciaydau, KOria JepeBbs
WM KYCTBI SITOJHUKOB, MHOTOJICTHUE TPaBBI Ha JCIITHKAX 3HAYMTEIBHO Pa3IndyaroT-
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 HEOOXOIUMO YCTaHOBHUTH COOTHOIIICHHE MEXKIY Ba-
PHUPOBAHUEM TIEPBOHAYAILHOTO ITOKA3aTe s, HAIpUMep ypoxkasi X, U MOCIIC Y OIIAM
yposkaeM ¥ ¢ MOMOIIBIO KOBAPUAUUOHHO20 AHAIU3A.

KoBapralroHHBIN aHaIu3 UCIIOIB3YIOT TAKXKE TOIJIa, KOT/Ia OT/ICIbHBIC pac-
TEHHS B OIBITC BBIMAJAIOT M3-32 MOBPEKJICHHUS BPEAUTCIISIMH, MOPO3aMH, IOpaXKe-
Hus 0oae3HaMu. OgHAKO €ro He CleAyeT MPUMEHSTh B TEX CIIydasx, KOTjia CHIBHOE
MopakeHUE OOJIC3HAMHU WJIM MOPO3aMH IIPH COPTOUCIBITAHUU SBIISAECTCS OCOOCHHO-
CTBIO COPTa WJIM KOTJa B arpOTEXHHUYECKOM OIIBITC PACTECHHUS BBINAJAIOT IOJ BIIH-
STHHEM BBICOKHX JI03 YI0OpEHUM, TepOUITUIOB.

Couemanue OUCNepCUOHHO20, KOPPETSYUOHHO20 U Pe2PeCcCUOHHO20 AHANU308
0J151 npusedeHust hakmuyeckux cpeoHux no psaoy Y K nOJAHOU 8bIPABHEHHOCU YCIO0-
sutl onvlma no psoy X Ha3vléarom KOBapUAIMOHHBIM aHAIM30M. B MareMaTudeckoi
CTaTHCTHKE KoBapHarwus (COV) — 3TO CPeIHss U3 MPOU3BEACHUN OTKIOHCHHN JABYX

nepeMeHHbIX X U V 0T UX CpeHuX apu(PpMETHIECKUX.

3aganue 1. [lonp3ysice MaTepuanoM yueOHUKA, 3aMUILIUTE CIEAYIONINE 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 pakrop 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 kBaaparop  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 =

3aganue 2. 3akpenuTe METOIMKY MPOBEACHHUS KOBAPHAIIMOHHOTO aHAIHM3a
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>KAMHOCTU B KOHIIE OMBITAa C y4eTOM NepBoHavabHOM. 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=
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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 Crenenu Cpeg-
Hucniepcus IIPOU3BEACHUN CBOOO/IBI, HHH F paxm. Fos Ryx
N KBag%)aT,
X | xv | ¥V
OOmas N-1= - - - -
[ToBTOpeHun n-1= - - - -
BapuanToB I-1=
Ocratok | (n-1)(I-1)= - - -
Perpeccus - - - -
Ocrarok I - - - - -
Ocmamok Il = Ocmamox | — Pecpeccus (CR)
Cmenens c0600b1 ocmamka |l = cmenens c60600v1 ocmamka | - cmenens c60600b1 pecpeccuu
BbIBOJ 0 HEOOXOAMMOCTH MONPABOK YPOKAMHOCTH
(mpu cpaBHeHUH F gy, 1 Fos 115 BApHAHTOB U perpeccun):
KoppektupoBka ypoxkaitHOCTH s0JI0Hb B KOHIIE OTIBITa
C YYETOM YPOKaHOCTH B HA4aJIe OMbITA
Bapuant Cpe):"[HSISI X— X Ryx-(>_< -X) Cpezv[Hsm CKOppCKTHpO:
YPOXKaWHOCTb YPOXKAHHOCTh | BaHHAs ypojkai-
B Ha4aJse OIbl- B KOHIIE HOCTb,
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 YUPEXKJIESHUN B HaIlIeH cTpaHe U B bpsiHCKOM 00macTu.
CrpykTypa ¥ 3a1a4l HAYYHBIX YUPEKICHUN.

YPOBHU U METOJIBI HAYYHBIX UCCIECIOBAHUN B aTPOHOMUH.
OcHoBHBIE TpeOOBaHUS, PEIBSABIISIEMbIE K TTOJIEBOMY OIBITY.
OCHOBHBIE 3Tallbl IUITAHUPOBAHUS UCCIEA0BaHUM.

CxeMa 1mosieBoro OIbITa.

BapuanTte! onbita. [I0BTOPHOCTE ¥ TOBTOPEHUE.

OCHOBHBIE 3JIEMEHTHI METOJUKH I1OJIEBOT'0 OIBITA.

0. Meroasl yueTa ypoxaitHocTu. J[poOHBIN yueT ypoKasi B OTIBITE.
11. Meroabl NONPaBOK HA U3PEKEHHOCTb.

12. JloxymeHTauus v OTYETHOCTH IO OMBbITY.

13. OcHoBHbIE TpeOOBaHUS K HAYYHOMY OTYETY.

HOoo~NoORkwWNhE

Bomnpocsl Aj1s1 ceMMHApCKOro 3aHsaTus Ne2

Knaccudukanus arpoOHOMUYECKUX OTBITOB.

TpeOGoBaHus, MpeAbIBISIEMBIC K OIBITaM.

Pa3zmenienne nensiHOK 1 TOBTOPEHUH B OMBITE. 3AIIUTHBIE MTOJIOCHI.
Kiaccudukanus MeToa0B pa3MeIllieHus] BAPUAHTOB.
CucremaTruecKkue METObI pa3MENICHHS BAPUAHTOB.

CraHgapTHbIE METOABI pA3MEIIECHUS] BAPUAHTOB.
PennomuzupoBanHbie (CydailHbIC) METOJIbI Pa3MEIIICHUS] BAPUAHTOB.
MeTton peHAOMU3UPOBAHHBIX TOBTOPEHUM.

JlaTMHCKUY KBaJpaT U JIATUHCKUN MPSIMOYTOJIbHUK.

0. MeTton pacuierieHHbIX JEISHOK.

1. TpeboBanus k cxeme 0JIHO(GAKTOPHOTO U MHOTO(AKTOPHOTO OTBITA.

RHBoOoo~NoOTkWNE

Bomnpocs! 151 ceMruHapckoro 3anstus Ne3

Posb 1 MECTO MPOM3BOACTBEHHOTO OTIBITA.
3aKOHOMEPHOCTH MPOCTPAHCTBEHHON N3MEHYMBOCTH TUIOOPOIHS TIOUYBHI.
[TonsiTHEe O CTy4yaltHOM U 3aKOHOMEPHOM BapbUPOBAHHH TIJI0JOPOIHSL.
Br160op 1 moAroTOBKA ydacTKa Mo/ OTbIT.
Kinaccuduxkanus ommmOoK B OJIEBOM OTIBITE.
[InannpoBaHre HAOMIOACHUN U YIETOB B OTIBITE.
OCHOBHBIE 3TaIlbl 3aKJIaAKH TOJIEBOTO OTBITA.
TpebGoBaHus K MOJIEBBIM pabOTaM Ha OMBITHOM Y4acTKe.
Oc00EHHOCTH TIOJIEBBIX OIBITOB MPU PabOTe Ha JIyraX W MacTOWINAX, MO-
JISIX, 3aLUIIEHHBIX JECHBIMH M0JI0CAaMH, B 3PO3UOHHBIX pailoHaX.
10. OcobennocTtu Metoauku ['ocy1apcTBEHHOTO COPTOUCTIBITAHUSI.
11. OnbITHI B YCIOBUSAX OPOILIECHHUS.

CoOoNOR~ODE
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Bomnpoce! pi1s1 ceMuHapcKOro 3ansatus Ned

1. 3HadeHue MaTeMaTHUYECKOW CTAaTUCTUKH JIJIsl TUTAHUPOBAHUS UCCIIE0Ba-
HUN 1 00paOOTKH TaHHBIX OIBITOB.
['enepanbHas COBOKYITHOCTh M BBIOOpKA.
OMNUPUYECKHUE U TEOPETUUECKHUE PACTIPEACIICHHUS.
[Tonsitue 00 M3MeHYUBOCTH. BUibl N3BMEHUHUBOCTH.
CraTuCcTUYECKHE XapaKTEPUCTUKN KOJTMIECTBEHHON H3MEHYNBOCTH.
CraTtucTuyecKkue XapakTepUCTUKNA Ka4eCTBEHHOW N3MEHYMBOCTH.
[TonsiTHE O HYJIEBOM TUIIOTE3€ U METOJIBI €€ MPOBEPKH.
CylHOCTb TUCTIEPCUOHHOTO aHaIN3a.
Cxema (MoJieib) 0AHO(AKTOPHOIO IMCIIEPCUOHHOTO aHaINu3a BereTalu-
OHHOTO OTIBITA.

10. Cxema (Mozeib) 01HO(DAKTOPHOTO JUCIIEPCUOHHOTO aHAIN3a MOJIEBOTO
OTIBITA, 3aJI0’KEHHOT'0 METOJ0M PEHAOMU3UPOBAHHBIX TTOBTOPEHUHN.

CoOoNORWLDN

Bonpocsl Aj1s1 ceMUHAPCKOTo 3aHATHA NS

[IpeoOpazoBanue nat npu 06paboTKe HAOIIOACHUH (aHATU30B).
JIOBEpUTENBHBIE UHTEPBAJIBI U KPUTEPUHN CYIIECTBEHHOCTH.
[IpssmonrHeiHas KOpPENSUU U PErPECCUSL.

Kosapuanus.

Jucniepcusi, CTaHAAPTHOE OTKJIOHEHUE U KO3 (PUITUEHT BapUaIuu.
AOCOIIOTHAs U OTHOCUTEJIbHAS OIIMOKA CPEAHETO.

Hanmensias cymectBennas paznocts (HCP). ['pynnupoBka BapuaHTOB

NoabkowdE

o HCP.
8. bpaxoBka coMHuTenbHBIX AaT. HyneBas runore3a u METOJIbI €€ MPOBEPKHU.
9. Or1eHKa CyIIeCTBEHHOCTH Pa3HOCTH JIOJICH.
10. Ouenka pa3HOCTH MEKY BHIOOPOYHBIMU JIOJISIMHU.
11. Onpenenenue 06bemMa BHIOOPKH JIJIs1 KOJTMYECTBEHHOM U Ka4€CTBEHHOU
W3MEHYHBOCTH.
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