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1. BBEAEHUE

Hacrosiiee mocoOue colnepXUT 0o0IIMe peKOMEHIAUU N0 U3YYEHUIO JUCIUII-
nuHbl "[lnaHupoBaHuE HKCIIEPUMEHTOB M 00pabOTKa pe3ysbTaTOB M3MEpeHUM" yis
ctynenToB III kypca cnenuansnoctu 160901 u nanpasnenus 160900 nueBHOro 00y-
yenust MI'TY T'A: uenu v 3agauv IUCUUIUIMHBI, OTMCAHUE CTPYKTYPHI Kypca, Mpo-
rpaMMy JIHUCHMIUIMHBI C METOAMYECKMMH YKA3aHHSIMHU IO HW3YYEHHIO €€ Pa3JelioB,
CIIUCOK PEKOMEHIYEMOM JINTEPATypbl, KOHTPOJBHBIE BOMPOCHI, a TAKKE YKa3aHHS K
BBITIOJTHEHUIO JTAOOPATOPHBIX PabOT M TOMAIITHUX 3adaHU.

B cBs3u ¢ oTcyTcTBHEM YYEOHMKOB MO TaHHOM TUCIMILIMHE CaMOCTOSITEIbHAS pa-
00Ta CTY/IEHTOB IO €€ OCBOCHHUIO JIOJKHA MPOBOIAUTHCS C TOMOIIBIO MpejjiaraeMoi oc-
HOBHOM sutepatypsl [1, 2], KoTopasi cOAEPKUT HEOOXOIUMBIH MUHUMYM MaTepuaa 1o
mucuuiuinHe. [lpu pabote ¢ npyroil naurepaTypoil cieayeT y4uThIBaTb OCOOCHHOCTU
MIPUMEHAEMON TEPMUHOJIOTHH U ONIUPATHCS HA OCHOBHYIO PEKOMEHYEMYIO JINTEPATYPY.

2. LUEJIb U 3AJIAUM TUCHUTUIUHBI

[lenbio mpenonaBanus AucUUIUIMHBL "[lmanupoBaHue SKcnepuMeHTa U o0paboTka
pe3ybTaToB HaOMoeHU" sBisieTcss popMUpPOBaHUE y CTYACHTOB 3HAHUIM METOJMYe-
CKUX OCHOB IUIAHUPOBAHUS HATYPHBIX U BBIYMCIIUTENILHBIX SKCIIEPUMEHTOB U 00paObOTKU
UX Pe3yJIbTATOB JUIs MOJTY4YEeHUS] HAyYHO OOOCHOBAHHBIX U JIOCTOBEPHBIX BHIBOJIOB.

3aaun U3y4yeHus AUCHUILUIUHBI (MUHUMAIbHO HEOOXOAUMBIA KOMIUIEKC 3HAHUMN
U yMEHUM):

— MMETh NPEACTABICHUE O METOJaX CTATUCTUUECKOI0 aHajau3a, 00 OCHOBAX CTa-
TUCTUYECKOTO KOHTPOJIA KauecTBa, O MPHUHIMIAX U METOAaX IUIAHUPOBAHUS DKCIIe-
pUMEHTa, O NPUHIIMIIE JUHAMHYECKOrO0 MPOrPaMMHUPOBAHUS, YTO HEOOXOIUMO IS
pELIeHHs] TPOU3BOJCTBEHHBIX, IKCIUTYaTAllMOHHBIX M UCCIEA0BATEeNIbCKUX 3aJlay Tpa-
KTAHCKOM aBUAIUK;

— 3HaTh OCHOBHBIE MOHATHS MAaTEMATUYECKON CTATUCTUKH, TEOPUH IKCIIEPUMEHTA;

— YMETb OMNpeneisiTh HEOOXOAUMBbIA 00bEM IKCHEPUMEHTA, COCTaBIISATh MPOCTEH-
M€ IUIaHbl SKCIEPUMEHTA JJIsl TUCTIEPCUOHHOTO U PETPECCHOHHOIO aHalW3a, JeaTh
BBIBOJIbI 110 pe3yJIbTaTaM CTATUCTHYECKOTO aHaIN3a SKCIIEPUMEHTAIbHBIX TaHHBIX;

— MMEThb ONBIT ONPEJENICHNs HE0OX0IUMOro o0beMa IKCIEPUMEHTA, COCTaBIIe-
HUSL MPOCTEHIIMX IJIAHOB SKCIEPUMEHTa JJis JAMCIEPCUOHHOTO U PErpecCHOHHOTrO
aHayn3a, pa3pabOTKU BBIBOJOB I10 PE3yJbTaTaM CTATUCTUYECKOIO aHAJINW3a dKCIEpH-
MEHTaJIbHBIX TaHHBIX.

3. CTPYKTYPA KYPCA

Ha nreBHOM otneneHnn MOCKOBCKOTO IrOCY/IapCTBEHHOIO TEXHUYECKOTO YHUBEP-
cuTeTa rpakaaHckon aBuanmu Kypc "[lmaHupoBaHue SKCIIEPUMEHTOB U 00paboTKa pe-
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3ynbTaToB M3MepeHuit" s cnerpanbHoctd 130300 u Hanpasienus: 552000 obGecnieun-
BaeTCs B TEUEHHE IISTOrO ceMecTpa 22 NeKUUsIMH, 3 TOMAIIHUMHU 3alaHusIMH, 3 j1abopa-
TOPHBIMHU paboTaMu U 3aBepIlaeTCs cAavYe 3ayera.

Jlekuu npeaHa3HAYEHBI IS IEPBUYHOTO O3HAKOMJICHHUSI C MaTepuajoM B Me-
TOAWYECKA TPABUIBLHON MOCTAHOBKE M TOCJIEAOBATEIBHOCTH. M XOTS AUCHUILIIMHA
HACBHIII[EHA MaTeMaTHYeCKUMH (QopMyramMu, Ha JICKIUAX CJIEAYeT CTPEMHUThCS HE
CTOJIBKO K TOYHOMY MX KOHCTIEKTUPOBAHUIO, CKOJBKO K TIOHUMAHHIO JJOTUYECKUX CBSI-
3eil OTIENbHBIX 3JIEMEHTOB Kypca, pa3zesnoB, MeTo10B. [loaToMy pekoMeHyeTcs co-
CTaBJIATh KOHCHEKT JEKUMUNA HAa OJHOM (MpaBoi) CTOPOHE pa3BOpOTa TETPAJU, OCTAB-
nsis Apyryto (JIeBYr0) UIsl TOCIenyIoulel camocTosTenbHONU padoThl. B mpouecce ca-
MOCTOSITEJILHOM pabOThl C Y4eOHBIMU TOCOOMSIMU W JAPYTrOW JUTEPATYypOr MOXKHO
BOCIIOJTHUTh MPOOENIbl KOHCIIEKTa, JOMOJHUTh €r0 HOBBIM MaTEpHalOM, a TaKKe 3a-
(buKcUpoBaTh CBOM COOCTBEHHBIE MBICIIA. BCce 3TO MO3BOJIUT B HaJIbHEHIIIEM MPOIYK-
THBHO HUCTIOJB30BaTh KOHCIIEKT B KQUECTBE CIIPAaBOYHUKA.

JlabopaTopHbie pabOTHI MpeaHA3HAYEHBI AJIi O3HAKOMJICHUS C METOJaMu Iljia-
HUPOBAHUS IKCIEPUMEHTa U 00paOOTKM AAHHBIX JJI TOJYYCHHUS IOCTOBEPHOTO pe-
3ynbTata, AJI1 U3y4eHHUs] MPUEMOB PErPECCUOHHOIO U IUCIIEPCUOHHOIO aHanu3a. Jla-
O0opaTopHbie paOOThl BBIMOJHAIOTCS HA KOMITBIOTEpAaX C MOMOIIBIO CIEIHAIBHOTO
nporpaMmHoro obecnedenus. OTYET O BBINOJIHEHHON JIabOpaTOpHOM paboTe 3aiu-
HjaeTcs y mpernojjaBaress.

JlomaniHue 3amanusi peaHa3sHAYeHbI JJIs MPUOOPETEHNs HABBIKOB IJIAHUPOBA-
HUS SKCTIEPUMEHTOB M 00pabOTKH pe3yIbTaTOB M "MMMYHUTETA" K MMOBEPXHOCTHOMY,
HECTPOTOMY MOJXOJIy K peliaeMbIM MPaAKTUUECKUM TIpoOaeMam, JJIsl U3yYCHHS] METO-
JIOB TIOCTPOEHHUS KOHTPOJIBHBIX KapT, ONpeieNIeHus] HE00OX0IUMOTro 00beMa IKCIepHU-
MeHTa. OHU BBITIOJIHSIIOTCS CTYJICHTAMHU CAMOCTOSTENIBHO U 3allMIIAIOTCS Y Mperno/ia-
BaTeJs Mociie PeleH3UPOBaHUSI.

3adeT MPOBOJUTCS MOCJIE€ YCHEIIHOIO BHIIOJHEHHUS BCEro y4eOHoro rJiaHa (Imo-
CJIe 3alIUThl BceX JIAOOPATOPHBIX PadOT M JIOMAIIIHUX 3aJlaHHi) C TTOMOIIbIO KOHTPO-
JUPYIOIICH MpOrpaMMbl Ha KOMITBIOTEpaX B 00beMe KOHTPOJIBHBIX BOIIPOCOB KaX0-
r'o pasjelsia mporpamMMbl JUCITUTIIUHBI.

4. METOANYECKHUE YKA3AHUA K U3YUEHNUIO JUCHUIUINHBI

1. BBenenue B TEOpUIO IKCIIEPUMEHTA

CooTHOILIIEHUE MO3HAHHOTO U peanbHOCTU. "Xopomo" 1 "miuoxo" opraHn3oBaH-
HbIE CHUCTEMBbI. 3aKOHBI M 3aKOHOMEPHOCTH. [len Hay4YHBIX U MHKEHEPHBIX HCCIIEI0-
BaHuil. Heo6xoaumocts otbopa u 00paboTku MHPOpMAIMU, MOJIETH U IUIAHUPOBA-
Hus dKkcriepuMenTa. OO0bekT uccneaoBanus. akTopsl U ypoBHH (PaKTOPOB.

Memoouueckue ykazanus K uzyyeruio pazoena

Jluteparypa: [1] BBenenue, [2] § 6.1.

[lenTtpanbHbie Bompochkl pasjaena: COOTHONIEHHWE MO3HAHHOTO W PEATbHOCTH.
"Xopomo" 1 "mioxo" oprann3zoBaHHbIe cUCTEMBI. DaKTOPHI U YPOBHH (haKTOPOB.



KoHTposbHBIE BOITPOCHI:
1.1. Ilouemy pe3ynbTaThl HAOJIIOICHUS HEJI3S] CYUTATh UCTUHOM?
1.2. OcoGeHHOCTH "XOpOII0 OPraHNU30BaHHBIX CUCTEM .
1.3. OcobGeHHOCTH "TUIOXO OPraHU30BAHHBIX CUCTEM".
1.4. Paznuune 3aKOHOB U 3aKOHOMEPHOCTEH.
1.5. Ilens HayYHBIX UCCIEIOBAHUIA.
1.6. Ilenb MH)KEHEPHBIX UCCIIEIOBAHUIA.
1.7. ®akTophl 1 YpOBHH (PaKTOPOB.

2. OCHOBHBIE TEPMHUHBI TEOPUU BEPOSITHOCTEN

CoGpiTre. Knaccuueckoe onpeaenenue BeposiTHocTH. CiydaiiHasi BEIMUMHA. 3aKOH
pacripesienienus ciydaitHoil BenuurHbl. MHTErpansHas u nuddepeHunanbHas GyHKI
pacrpeneneHus: BEpoSTHOCTEH, nX cBOMCTBA. UMCIOBBIE XapaKTEPUCTUKH 3aKOHOB pac-
NpeAEICHUs: MaTeMaTH4eCKoe OXKUIAHUE, AUCTIEPCHs, CPEHEE KBAAPATUUECKOE OTKIIO-
HEHHe, MeJlaHa, MoJia, pa3Max, KoBapualys, Ko3(pQUIrueHT Koppesiuu.

Memoouueckue ykazanus K uzyyenuio pazoena
Jluteparypa: [2] § 5.1.
[lenTpasnbHbie BOMPOCHI paznena: Kiaccuueckoe ornpenesieHue BEPOATHOCTH.
3aKOH pacnpeaeIeHHs CTy4ailHON BEJIMUYMHBI.
KoHTposnbHBIE BOMPOCHI:
2.1. Ilonsatue coObITHS.
2.2. HeBo3MOXHOE M TOCTOBEPHOE COOBITHE.
2.3. Kitaccuueckoe onpeaeeHue BEPOSTHOCTH.
2.4. CnyyaiiHasi BeJIMUMHA.
2.5. 3aK0H pacnpeneneHus CiIy4aiHOW BETUYHHBI.
2.6. UnrerpanbHas u auddepernuanbias GyHKIUMN pacrpeeseHrs BepOsSTHOCTEH,
MX CBOMCTBA.
2.7. IlonaTue MaTeMaTUYECKOTO OKHUJIaHHUS.
2.8. IloHsiTHE AUCTIEPCUM U CPEAHETO KBAIPATHUECKOTO OTKIOHEHHUSI.
2.9. IlousTHE MEeUAHEL.
2.10. Ilorarne MOAOEL.
2.11. TlonsTue pa3zmaxa.
2.12. TlonsiTue koBapuaIuu U KodphumreHTa Koppesium.

3. OCHOBHBIE TEPMUHBI MATEMATHUYECKON CTATUCTUKH

Craructuueckoe omnpeaeneHue BepoaTHocTu. [loHATHE 0 MaTeMaTHUYECKOM CcTa-
TucTuke. BpiOopka u reHepanbHas cOBOKynHoOcTh. Cuctema obo3Hauenuid. [lepBuu-
Hasi 00paboTka MHGOpMALIMKM U cTaTUCTUUYEeCKU aHanu3. Llens nepBuuHoi 00paboT-
k1 uHopmanuu. Lenb craTucTiyeckoro aHaiu3a.

Memoouueckue ykazanus K uzyyeruio pazoena
Jluteparypa: [2] § 5.1.
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LenTpanbHbie Bompochl pazzaena: CTaTUCTUYECKOE OIpPEAENICHUE BEPOSITHOCTH.
Bribopka u reHepanbHas cOBOKymHOCTh. ConepxaHue NnepBUYHOM 0OpabOTKH WH-
dbopManyu U CTaTUCTUYECKOTO aHAIH3a.

KoHTposbHbIE BOITPOCHI:

3.1. CraTtuctuyeckoe onpeaeneHue BEpOSITHOCTH.

3.2. BeiObopka u reHepaibHas COBOKYITHOCTb.

3.3. Uto BXOAMT B MEPBUYHYIO 00paOOTKY HHPopManuu?

3.4. Yto siBisieTcs 11es1bl0 IepBUYHON 00paboTku nHGopmanuu?
3.5. UTo BXOAWT B CTATUCTUUECKUMN aHAIN3 UHPOpMAITUHU?

3.6. Uto siBisieTCs 11eJIbI0 CTATUCTUYECKOT0 aHaIn3a nHdopmanuu?

4. OcHoBbI 0TOOpa UH(pOpMALTUU

HeobOxonumocts otbopa undopmanuu. [Ipobnemsl coopa u o0padotku uHPop-
Manuu. [IpuMep 3aBUCMMOCTH pe3yiibTara oT crocoba otdbopa. Buawsl orGopa uH-
dbopmanuu. PaccioeHHsliit oToOp.

Memoouueckue ykazanus K uzyyeruio pazoena
Jluteparypa: [2] § 5.2.
Ientpansubie Bompock pazzaena: [Ipobnemsr cOopa u 06paboTku UHPpOpMAITUH.
Bunsl ot6opa nndopmariuu.
KoHTposbHBIE BOITPOCHI:
4.1. OcHoBHBIE TPOOIEMBI cOOpa 1 00paboTKU HH(POpMALUH.
4.2. YTo Takoe eCTECTBEHHbI 0TOOP?
4.3. UTo Takoe UCKYCCTBEHHBIH 0TOOP?
4.4. Yto Takoe nmpucTpacTHbIA 0TOOP?
4.5. Yto Takoe ciydaitHbIii 0TOOpP?
4.6. Yto Takoe TUMMHYECKHUI 0TOOP?
4.7. YUto Takoe penpe3eHTaTUBHBIA 0TOOP?
4.8. Uto Takoe pacciioeHHbI 0TOOP?

5. ToyeyHbIe OIICHKH.

O0001IeHHOE MOHITHE TOYEYHBIX OIEHOK. MeToa MoMeHTOB. CBOMCTBA TOYEU-
HBIX OIIGHOK. MeToa HamOOoJIbIIero MpaBaonoa00us. MeToa HauMEHBIIUX KBajpa-
TOB. PoOacTtHbIe onieHku. Yucino creneHe cBOOOIbI.

Memoouueckue yxazanus K uzyienuro pazoeia
Jluteparypa: [2] § 5.3.
[lenTpansHbie Bompockl pasnena: [loHsTue TouedHsix oreHok. CBOMCTBA TOUECU-
HBIX OIIEHOK. MeTO/IbI BEIYUCIIECHUS TOYEYHBIX OI[EHOK.
KonTtponbHBIE BOMPOCHI:
5.1. O060011IeHHOE TTOHATHE TOYCYHBIX OIICHOK.
5.2. YTo u Kak ompeaessieT ToueuHas OleHKa?
5.3. Kak mpoBoauTCs TOUE€UHAs! OLCHKA?
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5.4. Kakue ToueuHbIe OIEHKU HEOOXOAUMBI JJIsl aHATIN3a CIIYyYaiiHOW BETUYUHBI?
5.5. Kakue xapakTepuCTHUKHU CIIy4alWHBIX BEJIMYUH MOXKHO TOJIYYUTh C MIOMOIIBIO TO-
YEYHBIX OIICHOK?

5.6. UTo Takoe CBOMCTBO HECMEIICHHOCTH TOUCYHOMN OIeHKU?

5.7. UTo TaKko€ CBOMCTBO COCTOSTEIILHOCTH TOUYCUHOM OICHKU?

5.8. Uto Takoe cBOMCTBO 3(P(HEKTUBHOCTU TOYCHHOU OIEHKH?

5.9. OcHoBHas uaesI METOJIa MOMEHTOB.

5.10. OcHOBHOW HEIOCTATOK METO/Ia MOMEHTOB.

5.11. OcHOBHOE TOCTOMHCTBO METO/Ia MOMEHTOB.

5.12. Kakoe cBOMCTBO TOYEUYHBIX OLIEHOK 00ECIIEUYNBAET METO1a MOMEHTOB?
5.13. OcHoBHas ujaest MeToa HauOOJIBIIIETO MPABIOIIOA00HS.

5.14. OcHOBHOI HETOCTATOK METO[a HAUOOJIBIIIETO MPABIONOA00HS.

5.15. Yto Takoe (yHKIMS HAUOOIBIIETO MPaBIONOA00US ?

5.16. Uto Takoe poOacTHOCTH?

5.17. Yto xapaKkTepu3yeT YUCIIO CTeNeHel cBOOOIbI?

6. 3aKOHBI pacIpeaeaeHus
OyHIaMEHTaIbHOCTh HOPMAJIBHOIO 3aKoHa pachpeneneHus. Bpibopounbie
GbyHKIMU. 3aKOHBI pacupeeeHus] BBIOOPOUHBIX (YHKIUN CITydailHbIX BEJIMYHUH.

Memoouueckue ykasanus K uzyueHuro pazoeid

Jluteparypa: [2] § 5.4.

I{enTpasnibHbie Bonpock! pasaena: HopmanbHbll 3aK0H pacupeaeneHus. [lonarue
BBIOOPOYHBIX (HYHKIUH.

KoHTposbHBIE BOITPOCHI:
6.1. B yem nposiBnsiercs pyHAaMEHTANbHOCTH HOPMAJILHOTO 3aKOHA pacipeeneHus?
6.2. Uto onuchIBaeT HOPMaJIbHBIN 3aKOH pacpeIeICHUS ?
6.3. Uto Takoe BbIOOPOUHbIE PYHKIIUU?
6.4. Jlns yero cTposTcs BHIOOpOUHbIE QYHKIUU.
6.5. OcHOBHas 1eJIb UCTIOIb30BaHUS BHIOOPOUHBIX (DYHKIIHIA.

7. IHTEpBAJIbHBIE OLICHKU

[TonsiTe nOoBEepUTENbHBIX MHTEPBaTOB. OOUIMI MPUHIUI MMOCTPOEHUS JTOBEPH-
TEJIbHBIX UHTEPBAIOB. [I[puMeHeHrne TO0BEPUTENbHBIX UHTEPBAJIOB ISl OLIEHKU TOYHO-
CTH UH(POPMAILIUU U HEOOXOIUMOI0 ee 00bema.

Memoouueckue ykazanus K uzyyeruio pazoena

Jluteparypa: [2] § 5.5.

IlenTpansHbie BOmpockl pazaena: OOl TPUHIUIT TOCTPOCHUS JOBEPUTEIHHBIX
HWHTEPBAJIOB.

KoHTtponbHBIE BOMPOCHI:
7.1. Ob11ee noHsATHE JOBEPUTEIHLHOTO HHTEPBAJA AJII TOUEUHBIX OIIEHOK.
7.2. Ponb BEIOOPOYHBIX (YHKIIMKM B TOCTPOSHUU JIOBEPUTEITBLHBIX HHTEPBAJIOB.
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7.3. Uto He0OX0MMO 3HATh JJIsSl IOCTPOEHUS IOBEPUTEIBLHOTO UHTEpBaa?
7.4. Kak moBepuTeIbHBIN HHTEPBAJ ONPEIEIsIeT TOYHOCTh OLICHKU?
7.5. CBs13b OBEPUTEITHLHOTO UHTEPBAJIA, TOUHOCTH U 00beMa HH(POPMALIHH.

8. [IpoBepka CTaTUCTUYECKUX THUIIOTES

Heo0xo1uMocTh IpOBEpPKU TMIOTE3 B CTATUCTUYECKOM aHaiu3e. OOmumii npuH-
UM npoBepku rumnote3. [lapamerpuueckue kpurepuu. 3HaueHue QyHKIUUA TPaBaO-
no00usl IPU MPOBEPKE TUNOTE3. 4 BO3MOXKHBIX UCX0Ja. YpOoBeHb 3HaUMMOCTU. Kpu-
Tudeckast o0acte. OCHOBHAS U albTEepHATUBHAS (KOHKypUpYytolas) runoressl. [Tons-
TUSl 3HAUMMOCTU W HE3HAYMMOCTH. 4 BHJIa aJbTEPHATUBHBIX TMIOTE3 U UX Tpaduye-
CKasi MHTepHIpeTanus. AJITOPUTM NPOBEPKH CTATUCTHYECKUX runore3. [Ipuem nmocnue-
NOBATEIBHOTO IUIaHUPOBaHUs sKkcnepumeHTa. Henmapamerpuueckue kpurepun. Kpu-
tepuii 3HakoB. Kputepnii cornacusa K. IIupcona.

Memoouueckue ykazanus K uzyyeruio pazoena
Jluteparypa: [2] § 5.6.
LenTpanbHbie Bonpockl pazaena: OOmui NpuHIUI TPOBEPKU TUIIOTE3.
KoHTposbHBIE BOITPOCHI:
8.1. UTo MOXKET 1 Yero He MOXKET cJleJaTh CTATUCTUYECKAsl POBEPKA THIOTE3?
8.2. J1ns 9ero Ciiy>KUT MpOBEpKa CTATUCTUYECKUX THIOTE3?
8.3. Uro Takoe napaMeTpuueCcKue Kpurepun?
8.4. Jlns yero npuMEeHSI0TCS MapaMeTpruuecKrue Kpurepun?
8.5. Uto HeoO6X0AMMO 3HATh JJIsl MPOBEPKH MAPAMETPUUECKOTO KpUTEepUs?
8.6. Ponb ¢yHKIIMM MPaBAONO 00U B MPOBEPKE TUIIOTE3.
8.7. Urto Takoe ommubka I pona?
8.8. Urto Takoe ommubka Il poga?
8.9. Kakoii BbIBOJ CllelyeT clenarh, eclii BbIOOpOYHasi OIleHKa MOoMaaaeT B 00J1acThb
MaJioro mpaBaono100us?
8.10. Kakoii BbIBOJI ClIeyeT ClIeNlaTh, €CIU BHIOOPOUHAs OLIEHKA MoMNajaeT B 00J1acThb
OOJIBIIIOTO MPaBIONIOA00US ?
8.11. IloHsTHE aNbTEPHATUBHON TMIIOTE3bI?
8.12. Buapl anbTepHATUBHBIX TUIIOTES.
8.13. Yto Takoe HenmapaMeTpUIECKUE KpUTEpUn?
8.14. Yro siBnsieTCss OCHOBHOM 3a/1aueil HermapaMeTpUIeCKuX KpuTepruen?
8.15. OcHOBHas uaest KpUTEpuUs 3HAKOB.
8.16. CmbicnoBOE coneprkanue kputepus coriacus K. ITupcona.

9. OCHOBBI CTaTHCTUYCCKOTO KOHTPOJIA Ka4CCTBA TCXHOJIOTUICCKUX IIPOLICCCOB

TCKYH_II/Iﬁ u HpHeMOqHBIﬁ KOHTPOJIb TCXHOJIOTUYICCKUX ITPOUCCCOB. Cratuctuue-
CKHC OCHOBBI MCTOAAa KOHTPOJBHBIX KapT. KOHTpOJIBHBIC KapTbl 110 U3MCPUMBIM H
HCU3MCPHUMBIM IIPHU3HAKAM.
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Memoouueckue ykasanus K uzyueHuro pazoeid
Jluteparypa: [2] § 5.8.
[enTpanbHbie Bompockl pasnena: CTaTUCTUYECKHE OCHOBBI METO/Aa KOHTPOJIb-
HBIX KapT.
KoHTposbHBIE BOITPOCHI:
9.1 Yto n1e’uT B OCHOBE METOAa KOHTPOJIbHBIX KapT?
9.2. YUto Takoe KOHTpOJIbHAA KapTa?
9.3. Kakoii KOHTPOJIb MO3BOJISIIOT OCYIIECTBIISITH KOHTPOJIBHBIE KapThl?
9.4. Kakoii METOJ JI€KUT B OCHOBE TPUEMOYHOTO KOHTPOJISA?
9.5. Kakue ypoBHM KadecTBa JieaT B OCHOBE ONpPEIeTICHUSI TPUEMOYHOTO uKciia?

10. 3amaun MHOTOMEPHOT'O CTATUCTUYECKOTO aHAJIN3a.

Bunpl 3amad mszydeHus MHoOrodakTopHbiX cucteM. CoCTaB CTaTUCTUYECKOTO
aHanu3a. Borpockel cratuctuueckoro ananusa. [IpukiiagHol cMbICa KoBapuanuu (Ko-
s duLrieHTa KOppensilui) U CpeAHero KBaapaTHuecKoro oTkioHeHus. Koppemaupo-
BAHHBIE U HEKOPPEJIMPOBAHHBIC BEIWYMHBI. 3a1a4l KOPPEIALMOHHOTO, PErPeCCUOH-
HOTO, KOH(JIFOAHTHOTO U JIUCTICPCUOHHOTO aHaJIN3a.

Memoouueckue yxazanus K uzyienuro pazoena
Jlureparypa: [2] § 6.1.
[lenTpanpHbie BOMPOCHl pazzena: CMBICT CpeaHEKBAAPATHUECKOTO OTKIOHEHUS
1 K03 hULIMEeHTa KOPPEISALIHH.
KoHTposnbHBIE BOMPOCHI:
10.1. OcHOBHBIE BOIIPOCHI, PEIIAEMBIE CTATUCTUYECKUM aHAJIU30M.
10.2. IlpuxmamHoil CMBICT CPETHETr0 KBaIpaTUYECKOrOo OTKJIOHEHHS M Kod(duimenra
KOPPEJISIIIHH.
10.3. KoBapuamus kak XapakTepUCTUKA TCHACHIIUU CBSI3U CIyYaiHBIX BETUYHUH.
10.4. Kakoii xapakTep UMEET COOTHOIIEHUE KOPPEITUPOBAHHOCTH C 3aBUCUMOCTBIO?
10.5. OcHoBHas 3aga4ya KOPPEIALMOHHOTO aHAIU3a.
10.6. OcHoBHas 3aa4a PErpeCcCUOHHOrO aHAIN3A.
10.7. OcHoBHas 3a/1aua KOH(IIOIHTHOTO aHAJIN3a.
10.8. OcHoBHas 3aa4ya JUCTIEPCUOHHOTO aHAIU3a.

11. [ToHsATHE O KOPPENSIIMOHHOM aHAJIU3E

[TonsTe o koppensuuoHHOM aHaiuze. KoapduuueHT Koppensiuuu Kak OlleHKa
cBsi3u ¢aktopoB. KoadduumeHt koppensiuuu Kak oneHka cBsi3u pakropon. [Ipumep
MIPOBEPKU THUIIOTE3bl O HOPMAJBHOM PACHPENEICHUH COBOKYIMHOCTH JABYX CIy4ai-
HbIX Benu4uH. [loHsATHE 0 KOppensaMoHHON Moaenu. OeHKa TeCHOTHI CBA3U (aKTo-
POB IO TIOBEPUTEIBHOMY UHTEpBaANY A1 KO3p(UIIMEHTa KOPPEISIIUU U IO KOppeJsi-
LMOHHOMY OTHOIIEHUIO. AJITOPUTM HPOBEIECHUS KOPPEISIIUOHHOTO aHAJIU3a.

Memoouueckue ykazanus K uzyyeruio pazoena
Jluteparypa: [2] § 6.2.
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[enTpanbubie Bompockl pasnena: Koaddumuent koppensunn kak olieHKa CBS3H
¢dakropoB. KoppensinonHas Mozeb.
KoHTponbHBIE BONPOCHI:
11.1. O ueM cBUIETEABCTBYET OJIM30CTH HYIIIO KO3PPULIMEHTA KOPpEIIIUn?
11.2. O yeM cBUIIETEABCTBYET OIM30CTh €IMHHULIE KO PUIIMEHTa KOPPESITUU?
11.3. JIBE OLIEHKH TECHOTHI CBSI3U CIYYaHBIX BEJTUYHUH.
11.4. CtpykTypa KOppEISIIUOHHOTO OTHOLLICHHUS.

12. lucriepcHOHHBIN aHaIu3

CriocoObl BBIMOTHEHUS] OCHOBHBIX TpeOoBaHUM nucrepcuoHHoro anamusa. Oc-
HOBHAs Uiesl JTUCIIEPCUOHHOTO aHayin3a. CylleCTBEHHBIE IPEANONIOKEHUS TUCTIEPCH-
OHHOro aHanusa. OgHodakTopHas AUCIEpCUOHHAs MoJenb. Pazbuenne nucnepcuon-
HOM CyMMBI 0JIHO(aKTOPHOTO 3KcrepuMenTa. OcTaToyHasi U MEXTPYIOBas IUCTIep-
cuu. [IpuMep OLIEHKU CYHIECTBEHHOCTH BIIMSHMS BXOJHOTO (haKTOpa Ha BBHIXOJHOM B
0JIHO(AaKTOPHOM SKCIIEpUMEHTE C MoMolbio kpurepuss Oumiepa. MHorodakropHas
aucnepcronHas Mozelb. CrocoObl BBIMOTHEHUS] OCHOBHBIX TpeOOBaHUM JHCIIEPCH-
OHHOTO aHajn3a. AJITOPUTM JTUCIIEPCUOHHOIO aHAJIM3A.

Memoouueckue ykazanus K uzyyeruio pazoena
Jluteparypa: [2] § 6.3.
[lenTpansubie Bonpockl pasnena: Pazouenue nucnepcun. Kpurepuit @uriepa.
KoHTponbHBIE BONPOCHI:
12.1. B yem 3akiiro4aeTcsi OCHOBHAS UJEs JUCIIEPCUOHHOTO aHaIn3a?
12.2. CyniecTBeHHbIE MPETIONO0KEHNS JUCTIEPCUOHHOTO aHAIU3A.
12.3. Ha kakue 4acTu MOXHO pa3OUTh AMUCIEPCUIO PE3YJbTATOB OJHO(PAKTOPHOIO
sKcepuMeHTa?
12.4. Yro xapakTepHu3yeT OCTaTOYHAs JUCTIEPCHSI?
12.5. Yro XapakTepu3yeT MEXIPYIIIOBas TUCTIEPCUS?
12.6. Kakoil BEIBOJI MOKHO C/I€JIaTh U3 CPABHEHHUS COCTABIISIOINX JUCTIEPCUIA?
12.7. Kak npoBepsieTcs yCI0BHE HE3aBUCUMOCTH (aKTOPOB?
12.8. Kaxkoit kpuTepuit 1€KUT B OCHOBE OIICHKH BIHMSHUU HUcclieyeMoro (pakropa?
12.9. Kak obGecrnieunBaeTcsi OJU30CTh pacripeiieiieHus] UCCIeAyeMbIX (PaKTOPOB HOP-
MaJIbBHOMY PACIpPEIEIICHUIO?

13. IloHsiTHE O PETPECCUOHHOM aHAIU3E

ITonsiTve o perpeccuoHHOM aHanu3se. Perpeccust. Perpeccuonnas monens. Bunbl
PETPECCUOHHBIX MOJENENH. AJIFOPUTM PErpecCUOHHOro aHanusa. HeoOxoauMocTsb
yueTa (pU3MYeCKUX CBOMCTB siBJI€HHUS. MeToJl HAMMEHBIINX KBaJpPaTOB KaK YaCTHBIM
cilydail MeToAa HaubOoJblero npasaonongodus. Mceceiaenoanue Bujga u GopMmsel CBA3U
MapaMeTPOB MO CTATUCTUYECKUM JAHHBIM C IOMOUIBI0 PETPECCUOHHOTO aHAIN3A. JK-
BUBAJICHTHOCTh MOHATHM PErPECCUM, CIJIaXUBaHWS M amnmpokcumauuu. lIpumepsl
IIPOBEJICHUS] PErPECCUOHHOTO aHAIN3a.
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Memoouueckue ykazanus K uzyyeruio pazoena

Jluteparypa: [2] § 6.4.

Ilentpansubie Bompochl pasjaena: [lonstue perpeccun. HeoOxonumocTs ydeta
(hbU3UYECKUX CBOWCTB SIBJICHUS.

KonTpoJsibHBIE BOITPOCHI:
13.1. Yto Takoe TUHUS perpeccun?
13.2. U3 kakux cooOpa>keHU BIOMPAETCS BUJI IUHUU PETPECCUU?
13.3. Jlis yero Hy»KHa MPOBEPKA TMIOTE3bl O PAaBEHCTBE HYIIO K03 dUIleHTa Kop-
pensauuun?
13.4. KakuM MeTOA0M HaXOASATCS apaMeTpPhl IMHUU PETPECCUN?
13.5. YacTHBIM CilydaeM Kakoro METOJa SABJISETCS METOJI HAaUMEHBIINX KBaJIpaTOB?
13.6. Kakoii ¢hu3udeckuii CMBICT UMEET METOJ] HAUMEHBIIINX KBAPaTOB?
13.7. Uro xapakTepu3ylOT YaCTHbIE JUCIEPCUU, UCCIEAYEMBIE MPU TMOCTPOCHUU JIH-
HUU perpeccun’?

14. TlonsiTiie 0 KOH(MIIOIHTHOM aHAIIU3E
Bun npencraBieHus mapaMeTrpoB B KOHQIIIOOHTHOM aHaiu3e. CTpyKTypHbIE U
CTOXaCTHYECKHEe KOMIOHEHTHI. CBsI3b C IIIYMOM U HEHA0JII01aeMbIMU MTapaMeTpamH.

Memoouueckue yxazanus K uzyienuro pazoeia

Jluteparypa: [2] § 6.5.

[lenTpanpHbie BOMPOCH pazaena: Bupa mpeactaBieHus nmapaMeTpoB B KOH(IIIO-
SHTHOM aHaJIu3e.

KonTpoJsibHBIE BOITPOCHI:
14.1. Kakue KOMIIOHEHTHI OMPEAEIISAIOT CBSI3b (PAKTOPOB B KOH(DIIOIHTHOM aHaIu3e?
14.2. KakoBO MareMaTu4eCcKOe OXKHUJTAHUE Y CTOXACTUYECKUX KOMIIOHEHT?

15. [IpobiemMbl MOCTPOCHUE IKCTIEPUMEHTA

[ToHsiTHE O TOCTAHOBKE M CTPOrOCTH AKcHepuMeHTa. OOBEeKT HAOIIOICHUS U €T
pe3yibTaT Kak T'eHepaibHas COBOKYMHOCTh U BbIOOpKA. CyTh IJIAHUPOBAHUS DKCIIE-
puMeHTa. TepMHHBI TEOPUM IUIAHUPOBAHUS SKCHEpUMEHTA. llnaH skcnepuMeHTa.
[TpoGnembl mocTpoeHUS dKCiepuMeHTa. [[pUHIUIIBI TIIAHUPOBAHUS SKCIIEPUMEHTOB.

Memoouueckue ykazanus K uzyyeruio pazoena
Jluteparypa: [2] § 7.1.
[enTpanbHbie Bompockl pazzaena: OCHOBHbIE TEPMUHBI U MOHSATUS TEOPUH KC-
nepumeHTa. [I[puHIKITIBI MIIaHUPOBAHUS YKCIIEPUMEHTOB.
KoHTposbHBIE BOITPOCHI:
15.1. Onpenenenue 3KkcepuMEHTa.
15.2. Jlnis uero npeaHa3Ha4Y€H 3KCIIEPUMEHT?
15.3. Onpenenexue onsIta.
15.4. Yto Takoe aKTUBHBIN U MTACCUBHBIN YKCIIEPUMEHTHI?
15.5. Onpenenenue miuaHa SKCIEPUMEHTA.
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15.6. Kakue (axTopsl 3a7a10TCs B IJIaHE IKCIIEpUMEHTA?

15.7. CMbIcIIOBOE COZiepKaHUE TUCTIEPCUOHHON MOJIEIIH.

15.8. CMBICIIOBOE COZIEpKaHUE PErPECCUOHHON MOJETH.

15.9. YUto Takoe miaHupoBaHHUE IKCHIEpUMEHTA?

15.10. B yem cocTOUT MpUHIMI OTKa3a OT MOJIHOTO Tiepedopa?
15.11. B 4em cOCTOUT NPUHITUII MTOCIIEI0BATEIBLHOIO TUIAHUPOBAHUS ?
15.12. B 4em COCTOUT NPUHILIUI COMOCTABIECHUS C ITyMOM?

15.13. B 4yem COCTOUT NPUHLIMI PAHIOMHU3ALNAN?

15.14. B yem cOCTOUT NPUHIIMI ONTUMAJIBHOCTH I1aHa?

16. Ha3naueHue niaHa SKCIEPUMEHTA

B03MOXHOCTh TUITAaHUPOBAHUSI SKCIEPUMEHTA, HAWIYUIIMM O0Opa3oM COOTBETCT-
BYIOLLIETO IIeNM uccienoBanus. [Ipumep BBIrOAbI IMJIAHUPOBAHUS DKCIEPUMEHTA.
CBolicTBa IUIAHOB SKCIIEPUMEHTA: MTOJHOTA, COATaHCUPOBAaHHOCTh, PAHJOMHU3UPOBaH-
HOCTb, 0JIOYHOCTb. JIaTHHCKHE KBaApPAaTHI.

Memoouueckue ykasanus K uzyueHuro pazoeid
Jluteparypa: [2] § 7.2.
LlenTpanpHbie BONpOCH pa3nena: Ha3HaueHue miaHa SKCIEPUMEHTA.
KoHTponbHBIE BONPOCHI:
16.1. Lens nuiaHupOBaHUsS SKCIEPUMEHTA.
16.2. Kakum yclioBUSIM JIOJDKHA YJOBJIETBOPSATH UH(OpMAIus, MOTydeHHas! B pe3yib-
TaTe MPaBUJIBHO CINIAHUPOBAHHOIO 3KCIIEPUMEHTA?
16.3. Kak M0OxHO ynpaBiiaTh 3 PEKTUBHOCTHIO HKCIIEPUMEHTATBHBIX OLIEHOK?
16.4. O6muit BUJI TATUHCKUX KBAJIPaTOB.

17. IlnanupoBanue o0beMa SKCIEPUMEHTA

[Ipriembl muaHupoBaHHsl 00BEMa HKCIEPUMEHTA C MOMOUIBI0 MAaTEMaTUYECKON
cTaTUCTUKU. [IpuMep pa3nuuHbIX MOAXO0JI0B K IUIAHUPOBAHUIO 00beMa MPOCTEUIEro
AKCIEPUMEHTA.

Memoouueckue ykazanus K uzyyeruio pazoena

Jluteparypa: [2] § 7.3.

[lenTtpanbHbie Bompockl pasjaena: lIpocreitmue u "kauecTBeHHbIE" MOpPUEMBI
MpeABAPUTEIHLHOTO IJIAHUPOBAHUS 00BEMA IKCIIEPUMEHTA.

KonTpoJsibHBIE BOITPOCHI:
17.1. Vctionp30BaHUE CPEIHETO KBAAPATUUYECKOTO OTKJIOHEHHUS JJisi TJIaHUPOBAHUS
o0BbeMa IKCIIEPUMEHTA.
17.2. Ucnonb3oBaHue NOBEPUTEIBLHOTO MHTEpBaa JJisl TUIAHUPOBAHUS 00bemMa dKC-
MEPUMEHTA.
17.3. Wcnonb30BaHUE CTATUCTUYECKUX KPUTEPHUEB IS TUIAHUPOBAHUS OoObeMa JKC-
MEPUMEHTA.
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18. [nanupoBaHue JMHEUHOTO OAHO(PAKTOPHOTO HKCIIEPUMEHTA

Mogens TUHENHOro OJHO(PAKTOPHOrO SKCIEepUMeEHTa. IlnaH nuHEHOro ogHO-
(aKTOpHOrOo SKCHEpUMEHTa JUIsl JUCIIEPCUOHHOIO aHanu3a. BbisgBieHHE BIUSHUSA
€IMHCTBEHHOT0 (paKTOpa ¢ MOMOILIBIO AUCTIEPCUOHHOTO aHAJIN3a.

Memoouueckue ykazanus K uzyyenuio pazoena

Jluteparypa: [2] § 7.4.

[enTpanbHbie Bompockl pasaena: [lnan auHeitHOro 0AHO(AKTOPHOTO IKCIEPH-
MEHTA JJIs1 TUCTIEPCUOHHOIO aHAJIMN3a.

KoHTponbHBIE BONPOCHI:
18.1. CyTh 01HOPAKTOPHOTO IKCIIEPUMEHTA.
18.2. Tunosas rumnote3a 0JHO(HAKTOPHOTO IKCIIEPUMEHTA.
18.3. Bun nucnepcMoHHON MaTeMaTHYeCKON MOAETH OAHO(PAKTOPHOTO SKCIIEPUMEHTA.
18.4. Ha xakue coctaBistoniue pa3OuBaeTcsl TUCIEPCUsl pe3yIbTaTOB OJHOGAKTOP-
HOT'0 DKCTIEpUMEHTA?
18.5. Uem olieHMBaeTCsl 3HaYMMOCTb HcclieyeMoro (pakropa?

19. InanupoBaHue TMHEHMHOTO NBYX()AKTOPHOTO SKCIEPUMEHTA

Mogenbs aMHEHHOro ABYX(AKTOPHOro 3KcrepuMeHTa. HemnonHoOmouHbl cOa-
JAHCUPOBAHHBIN TUIaH JUHEHHOrO IBYX()AKTOPHOTO YETHIPEXYPOBHEBOI'O IKCIIEPH-
MeHTa. BeisiBnenue BiausHUS ABYX (PaKTOPOB € MOMOIIBIO IUCTIEPCUOHHOTO aHAJIN3A.

Memoouueckue ykazanus K uzyyeruio pazoena
Jlureparypa: [2] § 7.5.
LenTpanbHbie Bompockl pasnaena: HemonHoOM04HBIN cOalaHCUPOBAaHHBIN IJIaH
JUHENHOTO IBYX(aKTOPHOI'O JBYXYPOBHEBOI'O HKCIIEPUMEHTA.
KoHTponbHBIE BONPOCHI:
19.1. Yto Takoe noJHbIN (paKTOPHBIN IKCIIEPUMEHT?
19.2. Yro Takoe moiHbIi mian?
19.3. CyTb 1ByX(haKTOPHOTO SKCIEPUMEHTA.
19.4. TunoBas runoresa AByX(aKkTOPHOTO HKCIIEPUMEHTA.
19.5. Bun nucnepcuoHHON MaTeMaTHYeCKOM MOZENH IBYX(aKTOPHOTO SKCIIEPUMEHTA.
19.6. IloHsiTHE TOJIHBIX U HEMOJIHBIX OJIOKOB IJIaHa.
19.7. Yto Takoe cOamaHCUPOBAHHbBIC OJIOKHU?

20. [InanupoBaHrue MHOTO(AKTOPHOTO SKCIIEPUMEHTA

Mopenb ¥ T1aH JMHEMHOTO TPEeX(PaKTOPHOI'O YETHIPEXYPOBHEBOTO IKCIIEPUMEH-
Ta. Mojenb ¥ MiIaH JIMHEWHOTro TPeX(paKTOPHOIO JABYXYPOBHEBOI'O HKCIIEPUMEHTA.
Martpunia Anamapa. CBoiicTBa IUIaHa: MOJHOTA, HACBHIIIEHHOCTh, CUMMETPUYHOCTD,
HOPMUPOBAHHOCTb, OPTOTOHATBHOCTb.

Memoouueckue ykazanus K uzyyeruio pazoena
Jluteparypa: [2] § 7.6.
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[lenTpanbHbie Bompockl pazaena: CBoiicTBa IUIaHA: MOJIHOTA, HACBHIIIEHHOCTD,
CUMMETPUYHOCTh, HOPMUPOBAHHOCTh, OPTOTOHAIBHOCTb.
KoHTposbHBIE BOITPOCHI:
20.1. TunoBas runoresa TpexPaKTOPHOrO IKCIEPUMEHTA.
20.2. Bun aucnepCcuoHHONM MaTeMaTHYeCKON MOZENTH TPEX(PaKTOPHOTO SIKCIIEPUMEHTA.
20.3. Ilnan nuHEHOrO TpeX(PaKTOPHOTO ABYXYPOBHEBOTO SKCIIEPUMEHTA.
20.4. Yto TakO€ CUMMETPUYHOCTb TUIaHA?
20.5. Yto Takoe ycli0BHE€ HOPMUPOBKHU IJIaHA?
20.6. Uto Takoe OpTOrOHAJILHOCTH IIaHa?
20.7. Yto Takoe HACKHIIEHHOCTE I1aHa?

21. HenosiHble 1 HEOPTOTOHAJIBHBIE TUTAHBI

HenacepllieHHble U CBEpXHACHIIICHHbIE TJaHbl. CBS3b MOJHOTHI IJIaHa C MOJe-
abpto MaHa. Crnocod MOCTPOEHUs MOJIHBIX MIaHoB. J[poOHble muaHbl. Croco0 mo-
CTpOE€HHs IpOOHBIX IUTaHOB. OCHOBHOE CBOMCTBO OpPTOroHajbHOrO IiaHa. Croco0
MOCTPOEHUS] HEHACKIIIEHHBIX HEOPTOTOHATBHBIX MJIAHOB.

Memoouueckue ykazanus K uzyyeruio pazoena
Jluteparypa: [2] § 7.7.
[enTpanbHbie Bompockl pasaena: Crnocod MoCTpoeHHs MOJHBIX MIaHoB. [[po6-
Hble T1aHbl. Croco6 MOCTpOEHUSs NPOOHBIX TIJIAHOB.
KonTpoJsibHBIE BOITPOCHI:
21.1. YTo Takoe HEHACBHIIIEHHBIN U CBEPXHACHIIICHHBIN TIAHBI?
21.2. [IpaBuio A MOCTPOEHUS MOJTHOTO IUIaHa.
21.3. CBg3b NOJIHOTEI IUIaHA C MOJENbBIO IIJIaHA.
21.4. lns uero ciay»at ApoOHbIE TIIaHbI?
21.5. KakuMm ycia0BHsIM J0HKEH YAOBIECTBOPSTH NIPOOHBIN TUIaH?
21.6. [IpaBumno ajis MOCTpOEHUs IPOOHOTO TUTaHa.

22. Ocobble MeTO/1bl TUTAHUPOBAHUS SKCTIEPUMEHTA

Oco0OeHHOCTH pealIbHbIX MPAaKTUYECKUX 3aJad IMJIAHUPOBAHUS JKCIEPUMEHTA.
Bapuanus uncna ¢pakropoB U yucia ypoBHel. Metoa riaBHbIX KOMIOHEHT. dDakTop-
HbI aHanu3. [loHsTHE 0 METOaX SKCIEPTHHIX OIIEHOK.

Memoouueckue yxazanus K uzyienuro pazoena
Jluteparypa: [2] rnaBa 8.
Ientpansubie Bompockl pasaena: OCHOBHAs Hjes METO/a IJIaBHBIX KOMIIOHEHT.
OcHoBHas uzest paxkropHoro ananuza. [loHATHE 0 METO1aX IKCIEPTHHIX OLICHOK.
KoHTtponbHBIE BOPOCHI:
22.1. OcHOBHAas Hjesl METOJIa TJIaBHBIX KOMITOHCHT.
22.2. OcHOBHAas 1IEJIb METO/4a TIaBHBIX KOMIIOHECHT.
22.3. Ha ocHOBe Kakoro cBoMcTBa ()aKTOPOB METO/I IJIABHBIX KOMIIOHEHT TO3BOJISET
BBIOpATh UCCieayeMble PaKkTOphI?
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22.4. Ha yeM ocHOBaH METO/ IIaBHBIX KOMITOHEHT?

22.5. OcHoBHas ujes (pakTOpHOTO aHATU3A.

22.6. OcHoBHas 11e71b (DAKTOPHOT'O aHAJIH3A.

22.7. Ha ocHOBe Kakoro cBoicTBa (akTopoB (PaKTOPHBIN aHAJIU3 MO3BOJISET BHIOPATDH
uccneayembie hakTophl?

22.8. Bompocsl, penaemMbie METOAaMH SKCIIEPTHBIX OLEHOK.

22.9. OcHOBHBIE NTOKA3aTENN PE3YIBTATOB IKCIIEPTHHIX OLIEHOK.

5. PEKOMEHAYEMAS JINTEPATYPA

ABTO P HaI/IMeHOBaHI/Ie, n3a4aTcJabCTBO, I'OA U3AaHUA

1 2 3

OcHoBHas nuTepaTypa:

1 |Ky6nanoB M.C. |MaremaTtuueckoe MojenupoBaHue. MeToaoaorus u MeTo-
16l pa3pabOTKU MaTEMaTUUYECKUX MOJIENEeH MEXaHWYECKUX
CUCTEM M mpoleccoB: YuebHoe nocoodue. Yacts 1. Tperbe
n3nganue. — M.: MI'TY T'A, 2004. — 108 c.

2 |Kybnanos M.C. |MaremaTuueckoe MOJeIupoBaHue. MeTo0I0THsI U METO-
16l pa3pabOTKU MaTEMaTUUYECKUX MOJIEIeH MEXaHWYECKUX
CUCTEM U TpoueccoB: YueoHoe nocooue. Yacte 1. Tperbe
n3nanue. — M.: MI'TY T'A, 2004. — 125 c.

VY4eOHO-MeToInYEeCKas IUTEPaTypa:

3 |Kybnanos M.C. |IlnanupoBaHuE 3KCHEPUMEHTOB M 00pabOTKa pe3ysbTaToB
n3Mepenuit: [locobue mo M3y4yeHHro TUCIMILIMHBI, BBIMOJI-
HEHHMIO J1a0OpaTOpHBIX PAdOT M JOMAIIHUX 3aJaHui s
ctyaeHToB crneunanbHocTd 130300 u Hampasnenus 552000
aHeBHoro oOyuenus. — M.: MI'TY T'A, 2005. — 32 c.

JlononHUTENbHAS TUTEPATYPA

4 |CaBuenko A.A. Bsenenue B MaTeMaTHyeCKyr0 CTaTUCTUKY C IIPUMEHEHHUEM B
rpaxxaaHckor aBuanuu. — Kues: MUMI'A, 1975 — 132 c.
5 |CaBueHko A.A. MHOroMepHbIii CTaTUCTUYECKUM aHAIU3 ISl UHKEHEPOB

rpaxkaaHckoy apuanuu. — M.: MUNT'A, 1976. — 112 ¢

6 |Bentuens E.C. Teopus BepositHocTeld. — M.: Hayka, 1964. — 576 c.

7 |lycteubHuk E.W. |CTaTHcTHUecKue METOIbl aHaIu3a u 00paboTku Habo/Ie-
Hui. — M.: Hayka, 1968. — 288 c.

8 | Xanba A. Marematrnyeckass CTaTUCTUKA C TEXHUYECKUMH IPUIIOKE-
HusMH. — M.: MHOoCcTpaHHas nuteparypa, 1956. — 664 c.
9 |Topwm P. Teopust BeposiTHOCTE. Marematuueckas cratuctuka. Cra-

TUCTHYECKUN KOHTPOJIb KadecTBa. — M.: Mup, 1970. — 368 c.
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10 |Kopu I'., Kopu T. |CnpaBouHUK IO MaTeMaTUKE ([l HAYYHBIX paOOTHUKOB U
nHxeHepoB). — M.: Hayka, 1973. — 832 c.

11 | Xukc Y.P. OCHOBHBIE TIPUHLMIBI [UIAHUPOBAHMS HKCIEPUMEHTA. —
M.: Mup, 1967. — 406 c.

12 |Hanumos B.B. Teopus skcniepumenta. — M.: Hayka, 1971. — 208 c.

13 | bepnaukuit @.1. |IlnaHupoBaHHE >KCIEPUMEHTOB B MHKEHEPHBIX UCCIENO-
BaHMAX. — BrmaguBoctok: 1986. — 45 c.

14 | Kpacosckuii I'.1., |IlmanupoBanne skcnepumenta. — Munck: BI'Y, 1982. —
@unaperos I.®. [302 c.

15 I'OCT 24026—80. UccnenoBarenbckue HcnblTaHus. Ilia-
HUPOBAHUE SKCIEPUMEHTA. TE€pMUHBI U ONPENCICHUSA. —
M.: U3a-Bo crangaptos, 1980.

16 | bopmoroB M.IO., |OkcnepTHble MeTOABI MPOTrHO3UpoBaHusi. — M.: MAMU,
I'ypoB A.T'., 1985. - 60 c.
Kopynos C.C.,
Kykymkun C.H.

17 | HoGpos I'.M., OKCIEpTHBIE OIIEHKH B HAay4YHO-TEXHUYECKOM IPOTHO3U-
Epwos 10.B., poBanuu. — Kues: Haykosa /Iymka, 1974. — 160 c.
Jleeun E. .,
Cwmupnos JLIL

18 |uneitko A.B., Brenenue B uHpopMaImoHHyo Teopuio cucteM. — M.: Pa-
Kounes B.D., JIHO U CBSI3b, 1985. — 280 c.
Xumymns O.O.

19 | bap3zunoBuy E.JO. |OnTuManeHO ynpaBisieMble CIydalHbIE TPOLIECCHI M HUX
NPWIOKEHUST  (TEOpeTHUECKHEe OCHOBBI  AKCILTyaTallUH
aBUALIMOHHBIX CHCTEM [0 COCTOsIHMIO). — Eropnesck:
EATK T'A, 1996. — 299 c.

6. METOIMYECKUE YKA3AHUS
K BBITIOJIHEHUIO JOMAIITHUX 3AJAHUN

K No 1. TpeOyetcst pazpaboTrath KOHTPOJIBHYIO KapTy CPEIHHUX 3HAYEHUU KOH-
TPOJIMPYEMOTO MapaMeTpa X, ONPEAEIAEMBIX 0 JaHHBIM N = 5 3amMepoB, 1JIs TEKY-
1IEr0 KOHTPOJI KauecTBa TEXHOJOTMYECKOro mnpouecca. HkKHIOI U BEpXHIOK KOH-
TPOJIbHBIE TPAHUIBI ONPEIEIIUTh MO0 3HAYEHUSIM COOTBETCTBYIOIIMX YPOBHEW 3HAYM-
MOCTH (BepOsTHOCTEH omuOO0K I posia B HIDKHIOIO M BEpXHIOK CTOpoHbl): o = 0,11 u
o = 0,105. HoMuHanIbHOE 3HAYEHHE KOHTPOJIMPYEMOIO MapaMeTpa COCTaBIISET:
a = 0,0450, a cpennee kBaapaTuyeckoe oTkiaoHeHue: ¢ =0,02.

B ocHoBe pa3paboTku KOHTPOJIBHBIX KapT ([2] § 5.8) mnsa X jexaT 10BEepUTEIb-
HbIE MHTEPBAJIBI C OMOPHOW TOYKOHN B a W OMNpeeNsieMble 3aJJaHHON JOBEPUTEIbHOU
BEPOATHOCTBIO Y:
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Pla-86 <x<a+d8"}=y.
[IpeoGpasyeM 5TO BEIpaXKEHHE, BBIUTS U3 BCEX TPEX 4acTeil HEPABEHCTBA BEJIMYMHY a
¥ TIOJIEIMB MOJIy4eHHOoe Ha G/ /N :

plod N<XTRN<S Ny,

(&) (&) (&)

B Hammem HecHMMETPUYHOM cily4ae, KOrja 3aJaHbl BEPOSTHOCTH OLIMOOK B KaX-
IO CTOPOHY, CJIE€IyEeT CTPOUTH JOBEPUTEIbHBINA UHTEPBAII U3 ABYX HEPABHBIX YACTEM:

- h— - +
Plo® N<XT3 N <oy nPlo< X2 UN < N Loyt
(0] (0] (¢) (e)

rae ¥ + 7y =7. BepoarHocTh ommbky | poia B HUKHIO CTOPOHY NPEJCTABISET CO-
60if BEpOATHOCTL HENONaAaHus B JIEBBII JOBEpUTENbHBIH MOMynHTEpBaN o = 0,5 — ',
orkynay =0,5—a =0,39. Amanornuno: y' = 0,5 — o = 0,395.

X—a

Kak usBectHo ([2] § 5.4), BeiOOpouHas GyHKIHS JN pacnpeneneHa 1o

HOPMHUPOBAaHHOMY HOPMaJIbHOMY 3aKOHY, YTO MO3BOJISET JUIsl BEHIYMCICHHUS BBILLIECYKa-
3aHHBIX BEpPOSTHOCTEW MOMaJaHus B MHTEpBaJl HMCHOJb30BaTh (yHkuuio Jlamnaca,
TabauIa KoTopoil mpuBeeHa B pazzeie 8. C MoMOIIbI0 ATON TaOIHIIBI 10 U3BECTHBHIM
sHaueHusaM QyHkuuu (BeposatHocTsaM Y = 0,39 u y" = 0,395) HaiineMm 3HaueHUs apry-
MEHTA:

- +
S Ne-u =-123 u O /N=-u . =125,
G 0,5-a o 0,5—-a
OTcroaa, BEIYKCIASL & | ', onpe/ensieM KOHTPOJIbHbIE TPAHUIIBL:
c
a—0 =a-123—=0,0450-0,0110=0,0340,
JN

="

Takum oOpazoM, cpeliHss BETUYHHA 5 3aMEPOB KOHTPOJIMPYEMOTO MapameTpa A0JxK-
Ha yJIOBJIETBOPSATH YCIOBHIO:

a+d =a+1.25 0,0450 +0,0112 =0,0562.

0,0340 < x < 0,0562.

K Ne 2. TpeGyetcst onpenenuts HEOOXOAUMBIA 00bEM JIETHBIX UCTIBITAHUMN IS pe-
LICHUSI BOIIPOCA O BO3MOYKHOCTH JKCIUTyaTallMy caMmoJieTa Ha a’dpoapoMe ¢ pacrosarae-
MO mocaouHou auctanuueit L,,. Jomyckaercs norpemHocts 10 & = 50 M 1 BepOsSTHO-
CTU: OIIMOOYHOT0 OTBEPraHUsl BOZMOXKHOCTH 3KcruryaTauuu a0 o = 0,1 % u ommbdoyHo-
ro npussatust — 110 B = 0,01 %. B kauecTBe 3HaUeHUs CPEIHEKBAIPATUIECKOTO OTKIIOHE-
HUS BEJTMYUHBI €IMHUYHON TI0CaI04YHON AUCTAHIIMU NPUHATE G = 50 M.

I coco6 — ¢ MOMOIIBIO OJTHOCTOPOHHETO JIOBepUTEbHOTO uHTEepBana ([2] § 7.3).
Tax xak OTKJIOHEHMsI 3HAYEHUH TTOCAIOYHON JTUCTAHIIUY B MEHBIITYIO CTOPOHY IS Liesieh
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Halle MPaKTUYECKOW 3a/1a4M HECYHIECTBEHHBI, TO JOCTATOYHO ITIOCTPOUTH OJHOCTOPOH-
HM# JOBEPUTEIbHBIA HHTEPBAI: OT —o0 10 L,/ He BXonsias B Hero 4acTb 4uCciI0BOM OCH
npasee L, npeacrasiser codoi 001acTh pUcka NpUHATH HEBEpHOE pereHue. T.e. Bepo-
ATHOCTh TONAJaHUsI UCTUHHOIO 3HAYEHUs MOCAJ0YHOW JUCTAHIMMU B 3Ty OOJAaCTh HE
noixHa npesbinarh o = 0,1 %. B npeanonoxkeHuy, 4To LEHTP paclpeeeHUs] HaXo-
nuTes JieBee Ly, Ha BeMUYMHY AOIyckaeMou morpemHocT 6 = 50 M: ag = Lo = Loy —
5, cpenHee apudMeTHUECKOe 3HAYeHHe L TocamouHbIX gucTaHimii npu N mocagkax
JOJKHO YAOBJIETBOPSITH YCIIOBHIO:
PIL>a, +8=L,, j=a=0,001
[Tocne mpocThix MpeoOpa3oBaHui JOMOIHUTENbHAS K 3TOM BEPOSITHOCTB!

T_
pil30 N2 UNL=0.999 =
(¢) (¢)

L- L
_pl= "0 N <Ob4P 0<—"1°\/ﬁ<§\/ﬁ =0,5+ 0,499
(e) (e) (e)

¢ nomoipio Tabnunbl GyHkiuu Jlammaca (paznen 8) no 3Hadenuto ¢pyHkuuu 0,499
JaeT 3HaUYCHUE apryMeHTa:

s 3,09%50°
50°
Takum o0pazoM, mpu 3TOM CIOCOOE OICHKH 00beMa JKCIepuMEHTa He0OXO0IUMO

npousBecTH 10 mocagox.

Upsg =Ugag = g\/ﬁ >3,09, Te. N =9,55.

IT cioco6 — ¢ momoIbio aTbTepHATUBHOM TUTIOTE3bI BUja: Hy: a = ay.

[Ipoananu3upyem TpeGOBaHHE TOYHOCTH. 3aJaHHAsl MOTPEITHOCTh O = 50 M Mo-
KET WHTEPIPETUPOBATHCS, KaK BEJIMYMHA YBEPEHHOTO (C HEKOTOPOM BEPOSTHOCTHIO)
pasjiu4eHusl IByX 3HaueHUU Ly,.. Torma B KkadecTBe a; U ay CIECAYET paCCMaTPUBATh
3HAYCHUS, Pa3IMYaIONIUeCs Ha Ty BEJIMUUHY: a; = a) + O.

[Torpemuocts & = 50 M, paccmaTpuBaeMasi Kak pacCTOSSHUE MEXIY LIEHTpaMH
JIBYX OJTHOTHUITHBIX pacIipejie]ICHUuM, BRIPA3UTCsI CYMMOM PacCTOSHHM 10 OCH abcIuce
J10 TPaHULBI KPUTHUECKOH 06IaCTH X OT LIGHTPOB a1 H ag, T.6. CyMMOI BEJIMUKH:

*

k
Torz[a, HUCKIII0Yasa X , MOKHO ITOJYYUTh BBIPAXKCHUSA IJIA HCO6XOIII/IMOFO o0BeMa dKC-

nepumeHTa N:

2
(0}

—.
(a; —ay)

Pacyetsr myist paccMarpuBaeMoro mpuMmepa AaroT: 1o Tadnuie ¢yHkiuu Jlarmmaca
(pazzmen 8) ugs_o = 3,09, ugs g = 3,72, orkyna N > 46,38. T.e. Ha IPaKTUKE CIIEIOBAIIO ObI

2
N> (ugsp+ugsq) ¥

I10 pe3yjibTaTaM 47 IMMOCAaI0K BbIYMCIIUTD CPCOAHIOIO BCIIMYNHY HOC&I[O‘IHOﬁ JAUCTAaHIINH L
" IIPUHATH €€ B KAUCCTBC dp, BBIZIBUHYB TCM CAMbIM T'HIIOTC3Y H()l a = 4dp. Ecnu Berunc-
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~ * ~
JICHHAaA IMOCJIC 3TOI'0 I'paHHIld KPUTHYCCKOU 00J1IaCTH X OKaKeTCs IMpaBeC IMOJIYYCHHOU

BenuunHbl L 1 nesee L, TO HE OyJeT OCHOBaHMI OoTBeprarh runore3y Hy, T.e. MOXHO
Pa3peLINTh AKCIUTYaTallMk0 HOBOT'O TUIA CAMOJIETa HA JAHHOM a’poApOME.

K Ne 3. TpeGyercst HOCTPOUTH APOOHBIH mIaH 2% 4eThIpeX(haKTOPHOTrO IBYX-
YPOBHEBOTO HKCIIEPUMEHTA.

Jlas moctpoeHust apo6HOro mmaxa 2'° f-hakTOPHOro SKCIHEPUMEHTa MOYXKHO
B3sTh TOJIHBIN TIaH (f—k)-hakTopHOro sKcmepuMeHTa U 100aBUTHh K CTONOIOB JItO-
OBIX B3aMMOJICUCTBHIA (TTAPHBIX, TPOMHBIX U T.1.). Takas KOHCTPYKIHS 0OecIeurnBacT
opToroHasibHOCTh ([2] § 7.6), T.e. BO3MOXKHOCTh OMpe/ieNieHus BceX Kod(phUuineHTon
JIMHEMHOMN PErpeCcCUH.

[TosHBIN TUTAH MOXKHO COCTABJISITh, PYKOBOJCTBYSICH CIEAYIOIIUM TIPABHIIOM,
o0ecCITeuynBarOIIUM TIOJTHBIN Mepedop BCEBO3MOXKHBIX KOMOMHAITUHI JIBYX YPOBHEH OC-
HOBHBIX (akTOpOB (KpoMe (PUKTUBHOTO X(, KOTOPBIH MPHCYTCTBYET BO BCEX OIBITAX).
B mepBom cToiOIle 3HAKW MEHSIOT 4epe3 OauH. Bo BTOpoM 3HAKW BCTPEYAFOTCS Tia-
pamu, T.e. yepeayrorcs depe3 2. B Tpetbem — ueTBepkamu, yepenysch uepes 4. Jla-
Jee, ecii HeoO0XOoauMo — uepe3 cienyromiue creneHu 2. [TocTpoeHHBIM 1o ATOMY
MpaBUITY TIOJIHBIM TUTaH BCETJIa 00JIaaeT CBOMCTBAMHU CHMMETPUYHOCTH U OPTOTO-
HAJIBHOCTH, YTO TIPOBEPSAETCS HEITOCPEICTBEHHO.

B tabmure 1 mokazaH cOCTAaBICHHBIH MO STOMY IIPaBHITY TOJNHBIHA IUIaH 2° Tpex-
(aKTOpPHOTO IBYXYPOBHEBOI'O SKCIICPUMECHTA.

Jlns moctpoeHus apo6HOro miaHa 2* ! ueThIpex(haKTOPHOTO SKCIIEPUMEHTA J10C-
TATOYHO J00aBHTh K A3TOMY IUIaHY OJIMH CTOJIOCIl B3aMMOJICHCTBHSI, HAIpUMED,
X4 = X|Xp, COCTABUB €T0 U3 IMPOU3BEICHUI COOTBETCTBYIONINX YPOBHEH (PaKTOPOB X H
X,. MIToroBBIil NpoOHbIi miaH 2% 4eThIpeX(haKTOPHOrO JIBYXYpPOBHEBOTO SKCICPH-
MEHTa MIPUBEACH B TabIuIIe 2.

Tabmumna 1. Tabmuma 2.
No daxkTophl NoomeITa | Xo | X1 Xo X3 X4
OIIbITAa X0 X1 X2 X3 1 +11+1 +1 “+1 ++1
1 +1 | +1 +1 +1 g : : +} i} _}
2 R 4 +1 | -1 _1 +1 ;1
3 IR R +1 ;1 ;1 1 +1
;i i 2 11 +1 _1 1
5 +1 | +1 +1 -1 . ;1 | _1 _1
6 i ; +1 | -1 _1 _1 ;1
7 +1|+1 -1 -1 S
8 +1 -1 -1 -1

%,_J
IUIaH
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7. BAPUAHTBI JIOMAILHUX 3AJIAHUIMN

Ne 1. Tpebyercst pazpadboTaTh KOHTPOIBHYIO KapTy CPEIHUX 3HAYEHUI KOHTPO-
JMPYEMOTO MapaMeTpa X, ONPENENIIEMbIX 10 JaHHBIM N = 4 3aMepoB, I TEKYIIETO
KOHTPOJISI Ka4e€CTBa TEXHOJIOTMYECKOI0 mpouecca. HUKHIOI U BEPXHIOI KOHTPOJIb-
HbIE TPAaHMIIbl ONPEACIIUTh [0 3HAYCHHUSIM COOTBETCTBYIOLIMX YPOBHEN 3HAYMMOCTHU
(BeposTHOCTEH omMOOK I poJa B HUKHIOIO M BEPXHIOIO CTOPOHBI): o U o' . Homu-
HaJIbHOE 3HAYEHUE KOHTPOJIMPYEMOTr0 ITapaMeTpa COCTABIISIET A, & TUCIEPCUS G.

NuauBuayanbHble TaHHBIE BApHAHTA COCTABIISATh CIEAYIOUIUM 00pa3oM:
a =0, mocnennue 3 uudpsr Ne 3aueTku;
6 = 0,0 nocneanss 1 3navamas uudpa Ne 3aueTku;

o~ = 0,0 mocnennue 2 uudpnl Ne 3auetku (00 3amensaTs Ha 10);
o = 0,000 nocneanue 2 udpsl Ne 3auetku (00 3amMeHATH Ha 10).

No 2. Tpebyetcst nBymsi cniocodaMu (€ TIOMOIIbIO OJTHOCTOPOHHETO JIOBEPUTEITHHO-
ro UHTEpBajia U AIbTEPHATUBHOM runotesbl Buaa: Hi: a = a;) onpenenuts He0OXOUMBbIN
00BEM JICTHBIX UCIIBITAHUH JJIs PEIICHUS BOIIPOCA O BO3MOXKHOCTH AKCIUTyaTallud CaMo-
JIeTa Ha a3poAPOME C pacCHolaracMoM IMOCaJO4YHON aucTtanumen L,,. Jlomyckarorcs mo-
IPEITHOCTh O ¥ BEPOSTHOCTHU: OIIMOOYHOTO OTBEPraHUs BO3MOXKHOCTH IKCILTyaTalliu J10
0L ¥ OIMUOOYHOTO MIPUHATUSA — 70 3. B KadecTBe 3HaUEHUSI CPEAHEKBAAPATHUECKOTO OT-
KJIOHEHUS BEJIMUMHBI €IMHUYHOMN MOCaI0YHOM NTUCTAHIIUU TIPUHATH G.

WunuBuyansHble JaHHBIE BapUaHTa BRIOUPATH CIETYIOIIUM 00pa3oM:

O = nocnennss 1 3Havamas uudpa Ne 3auetku u 0 (necsaTku m);

¢ = npeanocnenuss 1 3navamias uudpa Ne 3auetku v 0 (IeCITKUA M);

o = 0, mocnennue 2 uudpsl Ne 3auetku (B %) (00 3amensts Ha 10);

B = 0,0 mocnenuue 2 uudpsr Ne 3auetku (B %, B 10 pa3 menbie a) (00 3ame-
HATH Ha 10).

Ne 3. Tpebyercst mocTpouth ApoGHEI mian 2™~ f-hakTOpHOro ABYXYpPOBHEBOTO
HKCIIEPUMEHTA.

I/IHIII/IBI/I}IyaJIBHBIe HAaHHBbIC BapHUaHTa BBI6I/IpaTB 110 Ta6JII/II_Ie:

nocieanss uudpa Ne zauetku | f | k | | mocnexansis uudpa Ne 3auetku | f | k
0 10| 6 5 511
1 11 7 6 6 | 2
2 512 7 713
3 6 |3 8 8 | 4
4 7| 4 9 915
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8. TABJIMIA ®YHKIUUN JIAIUTACA

t2 t2

1 u - 1 u
Du)=——|e ?2dt=——=|e 2dt-0,5
W=l ]

u ®d(u) u ®d(u) u ®d(u) u ®d(u)
0.00 0.0000000 0.40 0.1554217 0.80 0.2881445 1.20 0.3849302
0.01 0.0039894 0.41 0.1590970 0.81 0.2910298 1.21 0.3868604
0.02 0.0079783 0.42 0.1627572 0.82 0.2938918 1.22 0.3887674
0.03 0.0119665 0.43 0.1664021 0.83 0.2967305 1.23 0.3906513
0.04 0.0159534 0.44 0.1700314 0.84 0.2995457 1.24 0.3925122
0.05 0.0199388 0.45 0.1736447 0.85 0.3023373 1.25 0.3943501
0.06 0.0239222 0.46 0.1772418 0.86 0.3051053 1.26 0.3961652
0.07 0.0279032 0.47 0.1808224 0.87 0.3078497 1.27 0.3979575
0.08 0.0318814 0.48 0.1843862 0.88 0.3105702 1.28 0.3997273
0.09 0.0358564 0.49 0.1879330 0.89 0.3132669 1.29 0.4014745
0.10 0.0398278 0.50 0.1914624 0.90 0.3159397 1.30 0.4031994
0.11 0.0437953 0.51 0.1949742 0.91 0.3185886 1.31 0.4049019
0.12 0.0477584 0.52 0.1984681 0.92 0.3212135 1.32 0.4065823
0.13 0.0517168 0.53 0.2019440 0.93 0.3238143 1.33 0.4082407
0.14 0.0556700 0.54 0.2054014 0.94 0.3263911 1.34 0.4098772
0.15 0.0596177 0.55 0.2088402 0.95 0.3289437 1.35 0.4114919
0.16 0.0635595 0.56 0.2122602 0.96 0.3314722 1.36 0.4130849
0.17 0.0674949 0.57 0.2156611 0.97 0.3339766 1.37 0.4146564
0.18 0.0714237 0.58 0.2190426 0.98 0.3364568 1.38 0.4162065
0.19 0.0753454 0.59 0.2224046 0.99 0.3389128 1.39 0.4177354
0.20 0.0792597 0.60 0.2257468 1.00 0.3413446 1.40 0.4192432
0.21 0.0831662 0.61 0.2290690 1.01 0.3437522 1.41 0.4207300
0.22 0.0870644 0.62 0.2323710 1.02 0.3461356 1.42 0.4221960
0.23 0.0909541 0.63 0.2356526 1.03 0.3484949 1.43 0.4236413
0.24 0.0948349 0.64 0.2389136 1.04 0.3508299 1.44 0.4250662
0.25 0.0987063 0.65 0.2421538 1.05 0.3531408 1.45 0.4264706
0.26 0.1025681 0.66 0.2453730 1.06 0.3554276 1.46 0.4278548
0.27 0.1064199 0.67 0.2485710 1.07 0.3576902 1.47 0.4292190
0.28 0.1102612 0.68 0.2517477 1.08 0.3599288 1.48 0.4305632
0.29 0.1140919 0.69 0.2549028 1.09 0.3621433 1.49 0.4318877
0.30 0.1179114 0.70 0.2580362 1.10 0.3643338 1.50 0.4331927
0.31 0.1217195 0.71 0.2611478 I.11 0.3665003 1.51 0.4344781
0.32 0.1255158 0.72 0.2642374 1.12 0.3686430 1.52 0.4357444
0.33 0.1293000 0.73 0.2673048 1.13 0.3707617 1.53 0.4369915
0.34 0.1330717 0.74 0.2703499 1.14 0.3728567 1.54 0.4382197
0.35 0.1368306 0.75 0.2733725 1.15 0.3749279 1.55 0.4394291
0.36 0.1405764 0.76 0.2763726 1.16 0.3769754 1.56 0.4406199
0.37 0.1443087 0.77 0.2793499 1.17 0.3789994 1.57 0.4417923
0.38 0.1480273 0.78 0.2823044 1.18 0.3809997 1.58 0.4429464
0.39 0.1517317 0.79 0.2852360 1.19 0.3829767 1.59 0.4440825
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[Tponomxenue Tabnuisl GyHkiuu Jlammaca

u d(u) u d(u) u d(u) u d(u)
1.60 0.4452006 2.05 0.4798177 2.50 0.4937903 2.95 0.4984111
1.61 0.4463009 2.06 0.4803007 2.51 0.4939634 2.96 0.4984618
1.62 0.4473837 2.07 0.4807738 2.52 0.4941322 2.97 0.4985110
1.63 0.4484491 2.08 0.4812372 2.53 0.4942968 2.98 0.4985587
1.64 0.4494973 2.09 0.4816910 2.54 0.4944573 2.99 0.4986051
1.65 0.4505284 2.10 0.4821355 2.55 0.4946138 3.00 0.4986501
1.66 0.4515427 2.11 0.4825708 2.56 0.4947664 3.01 0.4986938
1.67 0.4525402 2.12 0.4829969 2.57 0.4949150 3.02 0.4987361
1.68 0.4535212 2.13 0.4834141 2.58 0.4950600 3.03 0.4987772
1.69 0.4544859 2.14 0.4838226 2.59 0.4952012 3.04 0.4988171
1.70 0.4554344 2.15 0.4842223 2.60 0.4953388 3.05 0.4988558
1.71 0.4563669 2.16 0.4846136 2.61 0.4954729 3.06 0.4988933
1.72 0.4572837 2.17 0.4849965 2.62 0.4956035 3.07 0.4989297
1.73 0.4581847 2.18 0.4853712 2.63 0.4957307 3.08 0.4989650
1.74 0.4590704 2.19 0.4857378 2.64 0.4958547 3.09 0.4989992
1.75 0.4599407 2.20 0.4860965 2.65 0.4959754 3.10 0.4990324
1.76 0.4607960 2.21 0.4864474 2.66 0.4960929 3.11 0.4990646
1.77 0.4616363 2.22 0.4867906 2.67 0.4962074 3.12 0.4990957
1.78 0.4624619 2.23 0.4871262 2.68 0.4963189 3.13 0.4991260
1.79 0.4632729 2.24 0.4874545 2.69 0.4964274 3.14 0.4991553
1.80 0.4640696 2.25 0.4877755 2.70 0.4965330 3.15 0.4991836
1.81 0.4648520 2.26 0.4880893 2.71 0.4966358 3.16 0.4992111
1.82 0.4656204 2.27 0.4883962 2.72 0.4967359 3.17 0.4992378
1.83 0.4663749 2.28 0.4886961 2.73 0.4968333 3.18 0.4992636
1.84 0.4671158 2.29 0.4889893 2.74 0.4969280 3.19 0.4992886
1.85 0.4678431 2.30 0.4892758 2.75 0.4970202 3.20 0.4993129
1.86 0.4685571 2.31 0.4895559 2.76 0.4971099 3.21 0.4993363
1.87 0.4692580 2.32 0.4898295 2.77 0.4971972 3.22 0.4993590
1.88 0.4699459 2.33 0.4900969 2.78 0.4972820 3.23 0.4993810
1.89 0.4706209 2.34 0.4903581 2.79 0.4973646 3.24 0.4994023
1.90 0.4712833 2.35 0.4906132 2.80 0.4974449 3.25 0.4994230
1.91 0.4719333 2.36 0.4908625 2.81 0.4975229 3.26 0.4994429
1.92 0.4725710 2.37 0.4911059 2.82 0.4975988 3.27 0.4994623
1.93 0.4731965 2.38 0.4913436 2.83 0.4976726 3.28 0.4994810
1.94 0.4738101 2.39 0.4915758 2.84 0.4977443 3.29 0.4994991
1.95 0.4744119 2.40 0.4918024 2.85 0.4978140 3.30 0.4995166
1.96 0.4750020 2.41 0.4920237 2.86 0.4978818 3.31 0.4995335
1.97 0.4755807 2.42 0.4922397 2.87 0.4979476 3.32 0.4995499
1.98 0.4761482 2.43 0.4924506 2.88 0.4980116 3.33 0.4995658
1.99 0.4767044 2.44 0.4926563 2.89 0.4980738 3.34 0.4995811
2.00 0.4772498 2.45 0.4928572 2.90 0.4981342 3.35 0.4995959
2.01 0.4777843 2.46 0.4930531 2.91 0.4981928 3.36 0.4996103
2.02 0.4783082 2.47 0.4932443 2.92 0.4982498 3.37 0.4996242
2.03 0.4788217 2.48 0.4934308 2.93 0.4983052 3.38 0.4996376
2.04 0.4793248 2.49 0.4936128 2.94 0.4983589 3.39 0.4996505




24

[Tponomxenue Tabnuisl GyHkiuu Jlammaca

u D(u) u D(u) u D(u) u D(u)
3.40 0.4996631 3.85 0.4999409 4.30 0.4999915 4.75 0.4999990
3.41 0.4996752 3.86 0.4999433 4.31 0.4999918 4.76 0.4999990
3.42 0.4996869 3.87 0.4999456 4.32 0.4999922 4.77 0.4999991
3.43 0.4996982 3.88 0.4999478 4.33 0.4999925 4.78 0.4999991
3.44 0.4997091 3.89 0.4999499 4.34 0.4999929 4.79 0.4999992
3.45 0.4997197 3.90 0.4999519 4.35 0.4999932 4.80 0.4999992
3.46 0.4997299 3.91 0.4999539 4.36 0.4999935 4.81 0.4999992
3.47 0.4997398 3.92 0.4999557 4.37 0.4999938 4.82 0.4999993
3.48 0.4997493 3.93 0.4999575 4.38 0.4999941 4.83 0.4999993
3.49 0.4997585 3.94 0.4999593 4.39 0.4999943 4.84 0.4999994
3.50 0.4997674 3.95 0.4999609 4.40 0.4999946 4.85 0.4999994
3.51 0.4997759 3.96 0.4999625 4.41 0.4999948 4.86 0.4999994
3.52 0.4997842 3.97 0.4999641 4.42 0.4999951 4.87 0.4999994
3.53 0.4997922 3.98 0.4999655 4.43 0.4999953 4.88 0.4999995
3.54 0.4997999 3.99 0.4999670 4.44 0.4999955 4.89 0.4999995
3.55 0.4998074 4.00 0.4999683 4.45 0.4999957 4.90 0.4999995
3.56 0.4998146 4.01 0.4999696 4.46 0.4999959 4.91 0.4999995
3.57 0.4998215 4.02 0.4999709 4.47 0.4999961 4.92 0.4999996
3.58 0.4998282 4.03 0.4999721 4.48 0.4999963 4.93 0.4999996
3.59 0.4998347 4.04 0.4999733 4.49 0.4999964 4.94 0.4999996
3.60 0.4998409 4.05 0.4999744 4.50 0.4999966 4.95 0.4999996
3.61 0.4998469 4.06 0.4999755 4.51 0.4999968 4.96 0.4999996
3.62 0.4998527 4.07 0.4999765 4.52 0.4999969 4.97 0.4999997
3.63 0.4998583 4.08 0.4999775 4.53 0.4999971 4.98 0.4999997
3.64 0.4998637 4.09 0.4999784 4.54 0.4999972 4.99 0.4999997
3.65 0.4998689 4.10 0.4999793 4.55 0.4999973 5.00 0.4999997
3.66 0.4998739 4.11 0.4999802 4.56 0.4999974
3.67 0.4998787 4.12 0.4999811 4.57 0.4999976
3.68 0.4998834 4.13 0.4999819 4.58 0.4999977
3.69 0.4998879 4.14 0.4999826 4.59 0.4999978
3.70 0.4998922 4.15 0.4999834 4.60 0.4999979
3.71 0.4998964 4.16 0.4999841 4.61 0.4999980
3.72 0.4999004 4.17 0.4999848 4.62 0.4999981
3.73 0.4999043 4.18 0.4999854 4.63 0.4999982
3.74 0.4999080 4.19 0.4999861 4.64 0.4999983
3.75 0.4999116 4.20 0.4999867 4.65 0.4999983
3.76 0.4999150 4.21 0.4999872 4.66 0.4999984
3.77 0.4999184 4.22 0.4999878 4.67 0.4999985
3.78 0.4999216 4.23 0.4999883 4.68 0.4999986
3.79 0.4999247 4.24 0.4999888 4.69 0.4999986
3.80 0.4999277 4.25 0.4999893 4.70 0.4999987
3.81 0.4999305 4.26 0.4999898 4.71 0.4999988
3.82 0.4999333 4.27 0.4999902 4.72 0.4999988
3.83 0.4999359 4.28 0.4999907 4.73 0.4999989
3.84 0.4999385 4.29 0.4999911 4.74 0.4999989
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9. METOIMYECKUE YKA3AHNMA K BBITTOJTHEHUIO
JIABOPATOPHOI'O ITPAKTUKYMA

CornacHo paboueii mporpaMMe AUCIUTUTHHBI Ja00PaTOPHBIA MPAKTUKYM COCTO-
UT U3 TpeX JabopaToOpHBIX PaboT, BHIMOIHAEMBIX HAa KOMIIBIOTEpaX CTyIEHTaMH B UH-
JIVBUIYAIEHOM MOPSJIKE.

[Iporpammuoe obGecnieuenne (I10) mnpaktukyma paspaborano s [BM-
COBMECTUMBIX KOMITBIOTEPOB JIt000T0 THMA, co cpeaoid MS-DOS nro6oit penakiuu ¢
kupwnaien. [10 3amyckaeTcst Kak ¢ TUCKET, TaK U ¢ BUHYECTEepa U HE MPEIbSIBISICT
KaKuX-TM00 TpeOOBaHMI K HANMEHOBAHHIO TUPEKTOPHH, I/I€ OHO PACIIONaraeTcsl.

[IO cocrour wu3 komaHmHoro (aitna pelab.bat, BbImonHSIEMBIX (halIoB
mmk1.exe, mmk3.exe, pek3.exe, askk.exe, ncview.exe U TEKCTOBBIX (halJIOB KPaTKO-
ro onucaHus J1abopaTtopHbIx padoT pel.txt, pe2.txt, pe3.txt. [ns1 BXona B MpakTHUKyM
U MpoBeAeHUs Jt000il JabopaTopHO pabOThl cleayeT 3almyCTUTh Ha BBINOJTHEHHE
JUIIb KOMaHAHBIN (aiin pelab.bat — nanpHele NEWCTBUS 3aMpalluBalOTCS B Ha-
JIOT€ CO CTYACHTOM.

[IporpammHoe oOecrieueHne paboTaeT B AMAIOre — BHUMATEIBHO CIEAyHTe
MoJickazkaM Ha JKpaHe. B ciyuae mosiBneHusi HEMOHATHBIX COOOIIEHUH cleayeT He-
MEJIJIEHHO 0OpaTUTHCS K MPENoiaBaTeliio, BeAyIeMy 3aHTHS.

BBectu ynciio — o3HavaeT HaOpaTh ¢ KJIaBUATYphl YUCIIO B IPEANUCAHHOM (op-
mare U Haxatp knaBumy "Enter" ("Broxa").

HAXXATD KIIABUIIY — o3navaet Toasko OJJTHO sT0 neiicTBue.

B pexume npocMoTpa TEKCTa WM PE3yIbTaTOB JINCTAHUE OCYILIECTBIISIETCS Kila-
pumamu "PgUp" 1 "PgDn" mmn "T" u "J". JIas OKOHYAHHS POCMOTpA CIIEAYeT Ha-
xaTp kiasuiry "F10" wim "Esc".

Bce pesynbrarhl BRINONTHEHHS J1a0OpaTOpHOM pabOThl BHICBEUMBAIOTCS HA JKpa-
HE, a TakKe 3amuchiBatoTcs B (paitn "labrez.dat", KOTOpbIi MOXXHO MPOCMOTPETH MO~
cJie BBIXOJIa U3 pacueTHOM yactu pabotel. [IpogomkeHue pacueToB mocie BbIXoAa He-
BO3MOXkHO, 1o3Tomy BCIO [TPOI'PAMMY pacdeToB HaJ0 BBINOJHUTH 38 OJJUH BXOJ
B PACUYETHYIO 4acCTh.

10. JABOPATOPHAA PABOTA Ne 1
['magkast anmpoKCUMAaIUs SKCTIEPUMEHTAIBHON 3aBUCIMOCTH
Lenb 1abopaTopHOi paboThl: BEIOOP HAMIYUIIEH anIpOKCUMAIMK YKCIIEPUMEH-

TanpHOM moJsipel camotiera Ty-134A monuHoMamu (MHOrouieHaMu) 2-, 3-it u 4-i
CTEIECHHU.
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TeopeTnyeckrne OCHOBBI

Annpokcumanusi QyHKIMM — 3TO NpUOIMKEHHAs 3aMeHa 3aJlaHHOM CJIO0XKHOM
(GYHKIMOHAIBHON 3aBUCUMOCTH Oosiee MpocToM (QyHKIMEH: anreOpanyeckuM IMoiau-
HOMOM (MHOTOYJIEHOM ), TPUTOHOMETPUYECKUM MOJTMHOMOM, WM KaKOU-THO0 Ipyroi
byHKIIMEH, KOTOPYIO MOKHO MOCTPOUTH C MOMOIIBI0O METO/Ia HAMMEHBIINX KBaJpa-
ToB. Ho B mr060OM citydae moaoop moaxoasmiero kiacca (Buaa) GyHKIImoHaIbHOM 3a-
BUCHMOCTH OCyIIecTBisieTcss ucxoas u3 GM3NMUYECKMX CBOWCTB anmpoxcuMHu-
PyEMOM 3aBUCUMOCTH.

MeTo/1 HaMMEHBIIUX KBAIPaTOB OCHOBAH Ha OTHICKAHWM TAKUX 3HAYEHUH Mapa-
METPOB a GYHKIIMOHAILHON 3aBUCUMOCTH ((X,a) 3aJJaHHOTO BUA, KOTOPblE MUHUMHU-
3UPYIOT BEIMUYMHY CYMMBbI KBaJPAaTOB OTKJIOHEHUN BBIYMCIICHHBIX 3HAUEHUH PYHKIIMH

OT COOTBCTCTBYIOIIUX Ha6JIIOIIaCMBIX 3HAUYCHUM:
N

Z[Yi - (p(xi,a)]z — min..

i=l1

IlosToMy BCe mapameTphl a j GyHKIUH ((X,a) ONPEACISIOTCS U3 YCIOBHSI MUHUMYMa

(1)YHKI_II/II/I HCCKOJIBKHUX apryMCHTOB, T.C. U3 CUCTCMBbI ypaBHeHHﬁ:

N 8 .
>ly; - @(Xi,a)]-ﬁ —0, j=012,...m.

i=l1 j

B Ba)XHOM YacTHOM ciIydae HOIMHOMHAIBHOM allpoKcHUManuy (MHOTOYJIEHAMN)
2 N i
— — m _ J
y=o¢(x,a)=a, +a,x+a,x* +..+a_x —Z(:)ajx
J_

B pe3yJibTaTe HECIOXKHBIX MpeoOpa3oBaHUil Moiydaercs 'cucTtemMa HOPMalIbHBIX
YpaBHEHUI METOJa HAUMEHBIINX KBAJIpaTOB":

< Nk k
ZaJ .ZXI :Zlel ’ kzo,l,z,...,m.
J:O ]:1 1=1

KOTOpasi B Pa3BEPHYTOM BHUJIC BBITJISIIUT CJICIYIOIUM 00pa3oM:

N N, N N
aO.N +a1.ZXi +a2-ZXi +... +am-ZXi :ZYi
-1 i=I '

i=l1

N N 2 N 3 N m+1 N
1= 1= 1=

i=l1

N N N N N
+a, -2 X +a, -inm” +a, -inm” +... +a_ -inzm =>y.x;"
i1 izl izl izl ]
Taxum 00pa3oMm, 3a1aua anmpoKCHMALUK, HAIPUMED, DKCIIEPUMEHTAILHOM 3a-
BHCHUMOCTH TIOJIMHOMOM M-O#f CTENEHM CBOAUTCS K PEIICHUIO CUCTEMBI HEOIHOPO/I-
HBIX JIMHENHBIX aarebpanueckux ypaBHEHUM ¢ m+1 Heu3BeCTHbIMHU KOd()(UIMEHTA-
MU MOJIUHOMA.
[Monspoii caMojieTa Ha3bIBaeTCA rpapuuecKoe U300paKEHUE B3aMMHOM 3aBUCH-

MOCTH K03 dHIIMEHTa adPOANHAMUYECKOW MOJBEMHOM CHIBI Cy, U KOdpdHIHEHTA
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a’pOIMHAMUYECKOTr0 JIOOOBOTO COIPOTUBIEHHUS Cy, (pHc. 1). Ilonmspa xapakrtepusyer

JICTHBIC Ka4YCCTBA CaMOJICTA 1 UMCCT HCKOTOPLIC XaPAKTCPHLBIC CBOMCTBA.
A

Cya

- aa

—
\4

Puc. 1.

Bo-niepBbIx, mosisipa — BhIyKJIas KpuBas, T.€. Y HEe HET Touek neperuda. Bo-
BTOPBIX, Y HEE€ €CTh TOYKA MUHMMAJIBHOTO 3HAYEHUS Cy,. ITY TOUKY a3POJUHAMUKU-
AKCIIEPUMEHTATOPHI HA3BIBAIOT "HOCUKOM MHOJISIPHI".

Hannume MHUHMMAJIBHOTO 3HAYEHHUS Cy, O3HAYAET BO3MOKHOCTH HCIIOJIb30BaTh
COOTBETCTBYIOIIYI0 OPUEHTAIIUIO CaMOJIETa OTHOCUTEIBLHO BO3yXa JJIi TOTO, YTOObI
MPOU3BOAUTH TOJIET Ha BBITOJJHOM PEXKHUME C MHUHUMAJIBHBIM COMPOTHUBICHUEM.
OOBIYHO TAKOW PEXKHUM OJIM30K K KpEeHCEePCKOMY, COBEpIIIaeMOMY Ha OOJIBIIION BHICOTE
¢ OoJbIION CKOpOCThiO V. BosbIas CKOpOCTh MoJIeTa COOTBETCTBYET OOJIBIIIOMY 3Ha-

\Y
yeHuto yrcia Maxa M = —, rze a — CKopocTh 3ByKa.
a

OIIHaKO OCHOBHBIM YCJIOBUCM IIOJICTA CaMOJICTA Ha J'IIO6BIX peKUMax ABJISICTCA
ypaBHOBeH_II/IBaHI/Ie BC€Ca HOI[LCMHOﬁ CI/IJ'IOI71 Ya, paCCqHTBIBaeMOﬁ B aBPOI[I/IHaMI/IKe 10
cienymwiieit popmyre:

2
mg=Y, =cy, % ,

rac mg — BEC CaMOJICTA, S — IJIoaJab Kpbuia, p — INIOTHOCTb BO3yXad. HOBTOMy 11 TO-
To, I1ITO6I>I JICTATh HA BBIT'OJHBIX pe}KI/IMaX C MUHUMAJIbHBIM Cxa,, H€O6XOI[I/IMO HUMETH I10C-
TaTO4YHOC JIsA BBI6paHHOfI CKOpPOCTH IIOJICTA ITOJIOKHUTCIIBHOC 3HAYCHHC Cya Tak kak
KpelcepcKuid MoJieT CoBepIIaeTcsi Ha OONBIION CKOPOCTH, TO "HOCHK MOJSIPBI" pacnosia-
TracTCia l'IpI/I HC60JIBIIII/IX 3HAUYCHUAX KOB(I)(I)I/IL[I/IGHTa HOI[’BCMHOﬁ CHUJIbI Cya

9KC1‘IepI/IMeHTaJIBHa$I moJjeipa CaMoOJIiCTa IOJYy4acTCda IpPpOAYBKAaMH MOICIIN B aA3-
polrHaMHuueckor TpyOe. B kaxmol mpoayBke mociie BbIBOJA YCTAHOBKH Ha PEXHUM
3a1dHHOT'O YHuCJia Maxa SaMepBI CUII HpOI/ISBOI[HTCSI Ha BCCX BO3MOXHBIX yrﬂax dTaKu
MOACIIN. B PCAJIBHOM IIOJCTC AAJICKO HC BCCh 3TOT AUAIIA30H MOKCT 6BITB pcam3o-
BaH. Tak, HanpuMmep, pu OosblKX yuciaax Maxa (mpu O0ibIIONH CKOPOCTH TOJIETA)
HCJIb34 peaJII/ISOBaTB 60JIBH.II/I€ 3HAYCHUA KOB(I)(l)I/II_II/IeHTa HOII’L@MHOﬁ CHUIJIBI Cya, TakK
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KaK BO3HHUKAOIIas MpU 3TOM OoJblnas MojabeMHasi cuia (OoJbliie Beca) co3aaeT
OOJIBIIYI0 TIEPETPY3KY, YIPOXKAIOIIYI0 Pa3pyIICHUEM KOHCTPYKIIMH camosera. [lpu
MajbIX 4uciax Maxa HEBO3MOKEH IOJET Ha MAJIbIX Cy,, TAK KaK HEJOCTATOK MOJbEM-
HOM CWJIBI MPUBEIET K MaJCHHIO camosieTta. [1o3TOMy M pacdeToB HCIIOIB3YETCSI
JIUIIH Ta YaCTh IMOJTYYCHHOTO B AKCIIEPUMEHTAX JHMarna3oHa 3HaueHUH K03 duiimenTa
HOABEMHOM CUIIBI Cy,, KOTOpAs COOTBETCTBYET uKcily Maxa.

TakuM 00pa3om, ammpoOKCUMAIUs SKCIEPUMEHTAIBHON IOJISAPHI, MPU3BaHHAS
urpats posb moaenu, JOJIZAKHA OBJIAJATH BCEMHU HEOBXOANMMbBIMHA

XAPAKTEPHBIMHU CBOVMCTBAMMU MOJISIPHI JIAIIb B TOH YACTH,
JIJISI KOTOPOM OHA CJIYKHUT.

[IporpammHoe obecrnieueHue
JlaGoparopHast pabota No 1 BBIMOJHSAETCS C MOMOIIBIO Y4EOHOM IPOrpaMMBl,
peanu3yroe MeTo ] HAaMMEHBIITUX KBaJAPaTOB JJIsI OThICKAaHUS KOA((PUIIMEHTOB ar-
MPOKCUMHUPYIOIIETO MOJUHOMA 2-i, 3-i U 4-i1 cTeneHel 1mo "»KcnepuMeHTaIbHOR"
3aBUCHMOCTH.

[TopstoK BBITIOJIHEHUS PAOOTHI

1) C nmomomipio mMporpaMMbl MOJYYUTh PE3YNbTAThl AMMPOKCUMALIUUA TOJISAPHI
camoneta Ty-134A nonuaomamu 2-i1, 3-ii 1 4-i1 CTENEHH.

2) [Ipoananu3upoBaTh NPUTOJHOCTh KaXJAOW U3 HUX C TOYKU 3peHUs (HU3UUHO-
CTH OTOOpa)kaeMoil 3aBUCUMOCTH, CBOWCTB alMPOKCUMUPYIOLIEH 3aBUCHUMOCTH H
TOYHOCTH NpudImkenus. [Ipu 3ToM 06paTuTh BHUMAaHKE HA:

— JIMAaIa30H SKCILTYaTallMOHHBIX 3HAYEHUH Cy, (OLIEHMBAETCA 1o unciay M u cocras-
JSIET HE MEHee 6 TOYEK U3 IPEICTABICHHOMN TabJIMIIbI — CBEPXY, CHU3Y WM B CEPEIMHE);

— MIOJIOXKEHHE TOUEK Nepernba Ha annpoKCUMAIIUsX;

— IOJIO’KEHHUE TOYEK IKCTPEMYMOB Ha alllIPOKCUMAITUSX;

— IOJIO’KEHHE SKCTPEMYMA Ha SKCIIEPUMEHTAJIbHOM MOJISIPE;

— MOTPEIIHOCTH aNMpPOKCUMAINN;

— IIPOCTOTY PAacUYETOB ANIPOKCHMHUPYIOIIETO MHOTOYJICHA.

3) OueHuTh cTeneHb JOCTOBEPHOCTH OTAENIBHBIX TOYEK B AKCIEPUMEHTAIBHOM
3aBUCUMOCTH (HAIpUMEp, €CIU JJIs1 BCEX MOJMHOMOB MOTIPEIIHOCTh BhICOKA — Ooree
5 % — ¥ UMeeT OAUH 3HAK, TO JOBEPHE K TAKOW SKCIIEPUMEHTAIIBHON TOUKE HEBEIIUKO,
Y Ha €€ OCHOBE JI€JIaTh BbIBOJBI HE CIEAYET).

4) Onpenenute HanboJiee NMPUEMIIEMYIO 110 COBOKYITHOCTH KaueCTB alIPOKCH-
MalHMIO U MPEIOKUTh ApTYMEHTUPOBAHHOE 00OOCHOBAHHUE.

dopma oryeTHOCTU: uToroBas Tabnuua annpokcumanuun HA OKPAHE
JUCIUIEA u ycTHBIE apryMEHTHPOBAHHBIE BBIBOJBI IO PE3YJIbTATAM AHAJIN3A IPHU-
OJIVOKEHUS.
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11. JABOPATOPHAS PABOTA Ne 2

JIcriepCUOHHBIN aHaIU3 pe3yJIbTaTOB U3MEPEHUN
Iesnp nabopaTopHOi paboThl: MPOBEACHUE AUCIEPCUOHHOIO aHAIU3a Pe3ysbTa-

TOB JIC(i)CKTOCKOHI/II/I pasMeEpa TpCIIUHBI C LECJIbIO BBIABJIICHHA €C POCTA B TCUCHHC
CpOKa 3KCILTyaTalluu.

TeopeTnyeckre OCHOBBI

[locnie oOHapykeHUs TPEIIMHBI B HEKOTOPOM CHJIOBOM 3JIEMEHTE IUIaHepa ca-
MoOJIeTa MIPOBOSTCS TUIAHOBas €€ Ae(EeKTOCKOIUs Mocie KaXAbIX 2 nocajgok. B nan-
HOM J1abopaTopHOl padoTe TaKUX IUIAHOBBIX PaboT, XapaKkTepHU3yIoIKX (akTop Bpe-
MeHH, npoogutcs 9 (k = 9). Kaxaplil pa3 3amepsl TpelIUHbI TPOBOASTCS S-KpaTHO
(Bce N; = n = 5) ays onpenenenus cpeanero 3Hadenus. Beero zamepo N = k-n. Pe-
3yJbTaThl IPUBOAATCS K HaYaJIbHOMY pa3Mepy TPELIUHBI, T.€. PUKCUPYIOTCS OTHOCH-
TEJIbHBIE 3HAYEHUS Pa3Mepa TPEIUHBI.

Jns skcruryataunu JIA BaKHO 3HATh, pacTeT JIM CO BpEMEHEM TpemuHa. Eciamn
pocTa CBEpX JIOMYyCTUMOI0 pa3Mepa HeT, TO dKcIutyatanus 0e3omnacHa. Eciou poct 3a-
METEH, TO MPHU JTOCTHXKEHUH TPEIIMHON ONpEeNIeIEHHOro pa3Mepa HEOoOXOAMMO Tpo-
BOJUTH PEMOHTHBIE paboThl. HemocpeacTBeHHO 1O pe3yibTaTaM 3aMEpOB YCTAaHOBUTD
(dakT pocTa TpEeUMHBl HA MPAKTHKE YPE3BBIUAWHO TPYAHO. DTO OOBACHSETCS 3HAYM-
TEJIBHOW MOTPEUTHOCTHIO MPUOOPOB U CJIab0il CKOPOCTHIO Pa3BUTHUS TpewluHbl. [lo-
ATOMY HEOOXOMMO MPOBEICHNE CTATUCTUUECKOTO aHAIIM3a.

Jlucriepcust HEKOTOPOro 00beMa JaHHBIX XapaKTepu3yeT pa3opoc, "pa3Ma3aHHOCTh"
3Ha4YeHUI BOKpYT cpeaHero. [loaTtomy BbIsiBIeHUE (pakTa 3aBUCUMOCTU pe3yJbTaTOB Ta-
KOT0 OJTHO(PAKTOPHOIO SKCIIEPUMEHTA OT UCCIEAyeMOro (akTopa (4ucia mocaaok) ocy-
LIECTBIISIETCS C MMOMOLIBIO JAUCIIEPCUOHHOrO aHanu3a. Ui 3TOro pe3yiabTaTbl 3aMEpPOB
pacnonararor B BUJI€ MaTPHULIbI (Yij ), i€ KaXKaasi CTPOKA COOTBETCTBYET ONPENECTIEHHOMY

UKy 3aMepoB (1ocie 2, mocie 4 u T.7. MOCaJ0K), a HOMep TIO3UIMH B CTPOKE COOTBET-
CTBYET TIOPSIIKOBOMY HOMEPY €IMHIMYHOTO 3aMepa U3 5 B IUKJIC.

[To oameMeHTaM 93TOH MATPHUIBI PACCUUTBHIBAIOTCS YACTHBIC JIUCIICPCHUU:
MEXTPYTIIIOBAS, otpaxatomias pa3dopoc cpeaHux (1o IUKJIaM 3aMEpOB) JKCIIe-
PUMEHTAIBHBIX IAHHBIX MEXKIY COOOH M3-3a BJAMSIHUSI HCCIeAyeMOro pakropa:

T k-1 -1
u OCTATOYHAS, otpaxaromas paz0opoc pe3yibTaToB €IUHUYHBIX OINBITOB BOKPYT
CPEIHUX MO IMKJIAM SKCIEPUMEHTAJIbHBIX JAHHBIX KaXXJIOTO LHUKJIA, 00YyCIOBIEHHAs
HEKOHTPOJHUPYEMOIl MOIPELIHOCTHIO 3KcnepuMeHTa‘

1
2
S 1 1
" k-1 JZE(YJ
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OneHky 3HaYUMOCTH HcclielyeMoro ¢akropa (BpeMEHH SKCIUTyaTalllH) IMOTy-
4aloT ¢ MOMOIIBIO KpuTepus: duiiiepa Jjisi CpaBHEHHS ABYX JUCIIEPCUI MPU 3aaHHOM

YPOBHE 3HAYUMOCTH OL:
— ecnu Mexrpynmnosas aucnepcus SHAUMMO BOJIBIIE octato4HOi:

2
A S Fo [k -Lkm -1,
So
TO BIMSIHUE (PAKTOPA CYIIECTBEHHO U €ro HEOOXOIMMO YUUTHIBATH;
— ecnu Mexrpynmnosas aucnepcuss SHAYMMO MEHBIIE octaTouHOI:
So
SA
TO BIMSIHUE (PaKTOPa HECYIIECTBEHHO U UM MOKHO MPEHEOPEYb;

— B OCTaJIBHBIX Cy4asXx, Koraa Henb3st rooputb 0 SHAUMMOM npeBocxoact-
BE OJIHOW M3 TUCIEPCUM HaJ APYTroH, BIMSHUE HCCIENyeMOro (akTopa CpaBHHMO C
MOTPEIIHOCTHIO AKCIIEPUMEHTA WM BIUSIHUEM HEYYTEHHBIX (PAaKTOPOB, MOATOMY KOH-
KPETHBIN BBIBOJI HEBO3MOKEH.

Ha puc. 2 noka3zanbl IpuUMEpPHI PA3IUYHBIX CIIy4a€B dKCIEPUMEHTAIBHBIX JaH-
HBIX, XapaKTepU3YIOIIUXCS Pa3IMYHbIMU COOTHOIIEHUAMH aucnepcuil. [lo ocu abc-
LIMCC OTJIOKEHBI JINIIb HOMEPa YpOBHEH HCCIEeAyeMOro BXOAHOTO (akTopa, HO He
ero gusnyeckas BeIMUYUHA — TaK OOBIYHO CTPOSITCS UCCIEAOBAHUS B TUCIIEPCUOHHOM
aHanu3e, 4ToObl HEe MPUBHOCHUTD JTUITHEN HH(POPMALIHH.

OCHOBBIBASICh JIMILIb Ha 3PUTEIBHOM BOCIPHUSATHH 3TOTO PUCYHKA, HENb3s CKa-
3aTh, CYIIECTBYET JIM 3aBUCUMOCTb (DYHKIIMH, OTJIO)KEHHOW IO OpAMHATE, OT IMapa-
MeTpa, OTJIIOKEHHOT0 Mo abcuucce. ITOr0 HElb3sl CKa3aTh Ja)e B TOM cllydae, eCiu
PacIoIOKUTh OYEPETHOCTh YPOBHEH HCCIIENyeMOro BXOJHOrO (hakTopa B MOPSJIKE
BO3PAaCTaHMs YaCTHBIX CPEIHUX, COOTBETCTBYIOUIUX ITUM YPOBHSIM, KOTOPBIE HAa PH-
CyHKe 0003Hau€HbI KPY>KOUKaMHU U COEIMHEHBI CIUTOIHON uHuei. HecmoTps Ha 31O
JIUCIIEPCUOHHBIN aHAIU3 MO3BOJSET CAEIATh JOCTAaTOYHO YBEPEHHBIW BBIBOJ O BIIHS-
HUU UCCJIETYEMOTO BXOJHOTO (haKTOpa Ha BHIXOTHOM.

>F_, [k(n-1),k-1],

2 2 2

15 15 X 15

! 1 1 R

05 05 X X 5

O O O

8B X X 05 05

-1||||||||| -1||||||||| -4'|||||||||
1234567829 1234567829 1234567829

a 0 B

Puc. 2.
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B caywae "a" OOnbmias  gucriepcus —  OCTaTOuYHas  (BHYTPEHHsIs):

S

(=) \9)

=8,07 > F_q (N —k,k—1)=5,15, 9TO CBHICTEIBCTBYCT O 3HAYUTCIHLHOM BIIHSI-

3>

S

HUU HEYYTEeHHBIX (DAKTOPOB, KOTOPHIE "3a0MBaIOT" BO3ZMOMXHYIO 3aBUCUMOCTH OT UC-
CJIElyeMOro BXOJIHOTO (akTopa. B 3THX yCIOBHAX €CTECTBEHHO CUMTATh 3Ty 3aBUCH-
MOCTbh HeCylllecTBeHHOU. B ciyuae "0" Oomblie yke MEXrpynmnoBas TUCTIEPCHs, HO

OTHOIIIEHUE TUCTIEPCUN HE IOCTUTAET KPUTUUECKOTO 3HAYEHUSI 1O Kputeputo duiiie-
2
. S o
pa: _/; =121 < Fj_4 (k—=1,N —k) = 3,04 , CIICIOBATEIIbHO, CICIaTh YBCPECHHbBIN BBbI-
S0
BOJI O BJIMSIHUM WJIM HEBIUSIHUU MCCIIEAYEMOro BXOJHOTO (pakTopa Henb3s. B ciydae

"B" MEXTpyIIoBasi JUCHEPCHs HE TOJBKO OOJbllle, HO U 3HAYUMO OOJIbIIIE OCTATOY-
2
LS
HOW: _/; =9,02 > F|_, (k—1,N —k) = 3,04 , IO3TOMY HEOOXOIHMMO CIENaTh BBIBOJ O

S0

CYLIECTBEHHOCTH BIUSHUH MCCIIEyEMOIr0 BXOJIHOTO (hakTopa.

3HauMMOEe MPEBOCXOACTBO OJHOM M3 JUCHEPCHUM ompeensieTcss ¢ MOMOIIbIO
Tabnuibl pacnpeneneHuss duiiepa, B KOTOPOU MPUBEAEHBI KPUTHUECKHE 3HAUCHMS
OTHOILEHWS BOJIBIIEN JUCITEPCHUU K MEHBIIEN n1s ypoBHS 3HAUMMOCTH
0,01 u nByx uncen crenener cBoooasl f; u . JIns MexxrpynnoBoii Aucnepcun Ynucio
cTerneHe cBo6o bl onpeaensercss BenuunHon (k — 1), a 11 ocTaTOYHONW — BEIUYH-
oMl k:(n — 1). Takum 06pa3om, 0 3HAUMMOM IPEBOCXOJCTBE OJAHOW U3 AUCHEPCHI
MO>XHO TOBOPHUTH, KOI/Ia COOTBETCTBYIOIIEE MX PACUETHOE OTHOIICHHE MPEBHIIIACT
KPUTUYECKOE, OIpeiesieHHOe o Tabnuile pactpeaenenus duiepa.

Tabnuua kpuTHUYEeCKUX 3HaAUeHUI pacnpenenenus dumiepa

f, — uncio crenenen cBOOOIbI fi — uncno creneneit cBO0ObI It OOIBIIEH AUCTIEPCUN
JUISt MEHBbIIEH TUCTIEPCUU 8 36
8 6,03 5,15
36 3,04 2,21

[IporpammHoe obecrnieueHue
JlabopatopHas padota Ne 2 BBINOJIHSAETCS ¢ MOMOIIBI0O UMHUTATOPA PE3YJIHTATOB
nedexrockonuu. OH MO3BOJISIET:
— CBIMUTHPOBATh JaHHbIE 3aMEPOB TPEIIUHBI;
— BBIUUCIUTH CPEJIHUE 3HAUYCHUS 3aMEPOB B IIUKJIE 1€(PEKTOCKOIHH;
— BBIUUCIUTH MEXTPYIIOBYIO U OCTATOUYHYIO JUCIIEPCHH;
— BBIYUCIUTH UX OTHOLIEHUS APYT K APYTY.

[TopsiToK BBITIOJTHEHUST PAOOTHI
1) IToayduTh C MOMOIIBIO PACUETHON YaCTH MPOTrpaMMBbI PE3YJIBTAThI 3aMEPOB U
ux 00paboTKH.
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2) BoisBUTH OOMBIIYIO JUCTIEPCUIO U BBITUCATh B OTYET COOTBETCTBYIOIIEE OT-
HollleHue aucnepcuii (oonbiee 1).

3) OnpenenuTs yrcia CTeneHel CBOOOIBI TSl KaXKIOW U3 MOMTYyYeHHBIX TUCTICPCHIA.

4) Tlo Tabnuile, MPUBEIEHHOW B OMUCAHUH JTAOOPATOPHON PaOOTHI, HAUTU KPH-
TUYECKOe 3HaueHHne Kputepus Ouriepa.

5) O60ocHOBATH BHIBOJ] O HAJTMYUH WU OTCYTCTBUH POCTa TPEIIUHBI.

dopma otyeTHOCTU: GOPMYIBI JJII MEXKIPYIIOBOM M OCTATOYHOM JUCHIEPCHIl;
yuclia cTeneHei cBOOOJbl MEXKIPYNIOBOM M OCTATOYHOW IJUCHEPCHI; BBIpa)KeHHE
kputepusa Ouiepa U YUCIOBBIE 3HAUEHUS €r0 YACTEMN; BBIBOJ O HAIIMYUU WIH OTCYT-
CTBUH POCTA TPEIIHHBI.

12. TABOPATOPHAS PABOTA Ne 3
O3znakomienue ¢ nporpammoit GARLINA s npuema 3auera

Lenb snabopaTtopHoil paboThl: O3HAKOMUTBCS U OTPAOOTaTh HABBIKU PabOTHI C
nporpamMmmoid GARLINA mis npuema 3audera.

HOpHJIOK BBITIOJTHCHUA pa6OTBI
Pabora IMPOBOAUTCA B KOMIIBFOTCPHOM KJIACCC B PCIKUMC, UMUTHPYIOIICM 344CT.

OTtyeTHOCTH HE TpeOyeTcs.



