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[TpepmeoBme

Ilepey, BaMM KHHra, HNOCBAIMEHHAA OJHOMY U3 MeTOMOB
IIAaHAPOBAHNA JKCHepUMEeHTa — MeToAy DBoxca — Ymico-
Ba. Ee sagmaga — [aTh IO BOBMOKHOCTH NIPOCTOe BBEJCHHE
B TpejMeT, PACCINTAHHOe Ha JIOfeifl ¢ BHICIIAM TeXHHIOCKHM
oGpasoBanmeM, a TakKe cTyfeHTOB. Takas mOCTaHOBKA 3a-
Hadg¥ 3aCTaBWJA OTKA3aThCA OT DPACCMOTPEHUS MHOTHX CO-
BpeMEHHBIX MeTOJ0B WJIAHWPOBAHWS SKCHEPHMEHTAa ® Orpa-
HUYUTHCA HOJPOGHHNM MBJI0KEHHEeM OHOI'0 MeToja.

Metonr Boxca — YwmicoHa, NIORany#, OpocTeHmmi |3

_ MeTOf[0B ILTAHWPOBAHUA dKcuepmmeHTa. OfHAKO ero ycmem:-
HOe IpHWMEHEHWe 3aBHCHT OT PEINeHHS MHOTHX BOIPOCGE, -
CBA3AHHHX C NPUHATEOM HePOPMAIUBOBAHHHX peIIeHHA

\mpu BhifOpe mapameTrpa OUTWMH3ANuH, (aKTOpOB, IJAaHA

| 9KCTIEPEMEHTOB ¥ IPW WUHTEPIpeTanun pesyiabrartos. B kamm-
Te ClieJaHa MOMEITKA HA MHOTHX NPHUMEPaX PAcCMOTpeTh HTH
BOIpPOCH, OGHYHO He OCBemaeMHle B JmTeparype. llpmMepn
3aMMCTBOBAHH . IJIaBHHEM o00pasoM u3 CoOCTBeHHEX pa6QT
aBTOPOB. ITO CeJAHO HE NMOTOMY, YTO B JUTeparype He G-
a0 aysmux. Ilpocto jas fieTaibHOTO PacCMOTPeHHA TPEGy-
ercs CAMIIKOM MHOTO MH(opMamwu, oGHIHO o'rcchTByromen
B OyCAMKAIHAAX.

Ilpn wmanoxeHnWM Marepmaja OHIIM MCHOJNB30BAHEL Dire-
MEHTH OPOrPAMMEDPOBAHHOTO OGYIeHHA —«MeTOJ MHOTO-
BApPHAHTHOTO OTBETa». OTO CPABHUTENBHO HOBHIA MeTOH ms-
NOKEHHs, XOTA TeHAEHINHS K ero PacupoCTPAHEHHIO OYeBH[-
Ha. Ero nenb — aKTHBH3EPOBATH YCBOGHWE MaTepMala, BH-
paborars W 3aKpenuTh Heo6XomuMue HaBHKE. [[aa sddex-
THEBHOA IpopaGoTKE MaTepmaa, M3JI0KEHHOIO B Takoil dop-
Me, Boofme rosops, TpeGyerca coemumaibHER HaGop TeKcra,
KOI/la BHAYHTeNBHAA 9YacTh CTDPAHUIE OCTAeTCA MIyCTOH,
K comxanennio, mofo6H0e pacTOYHTeNBECTBO B HACTOANE® Bpe-
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M HeBO3MOJKHO, ¥ B JaHHOM MB[aHEWH NPUMJIOCH upumber-
HYTh K IaJJUATHBY: TeKcT HaOpaH HOApAR, HO NOPHHA MH-
¢opMany® IIPOHYMEPOBAHH.

Heckoabko ciiop o ctuie. B Kaure cileslaga mousiTKa Bec-
TH M3JI0/KeHHMe B MaHepe, OJH3KOH K pPa3roBOPHOMY MBHKY.
910 He [MOMMKHO BBECTH 9ATaTeNsf B 3abaysKieHue: KaKas
05 H¥ GHIa QopMa, AaA OBJIAJeHHA HPE/IMETOM Tpebyercsa
COpBOEBHHEN CHCTEMATHIECKHHA TPYH.

KEEry B DyKONmCHM OpPOWIO MHOTO JIOfel, YbE HOGPO-
JeJaTeNbHLE OT3HBE W TOBAPUINECKAS KPUTHKA NOCTOSHHO
OOMJEPAUBAIA aBTOPOB, KOTOPHE BHPAKAKT AM CBOX HPH-
3HATENBHOCTD.

OcoGenno Gaarogapem aBropu A. U, Bepry, B. I'. Top-
cxomy, . A, I'pmmrany, A. H. 3axaposy, 10. JI. Haoxosy,
10. II. Haszapemro, B. B. Hanumony, E. JI. Mawmyrosy,
‘9. M. Menuepy, pH 3aMe9aHHA OHIH BEChMA MOJE3HEL.



Hean xunru

Hpesxme deM BH HagHeTe 3HAKOMCTBO C ILJAHMPOBAHHOM
9KCOePHMEHTA, MH XOTHM HO3HAKOMATH BAC C IeAAME, KOTODHE
NPecIef0BaJE ABTOPH, OPACTYymAafA K HANHWCAHWIO 3TOH KHEE-
re. Hexoroprie TepMEEH MOryT HOKasaThCsd BaM He3HAKO-
MEIME, HO 9TO HO NOJKHO BaC CMYymATh: fajee OHH OyAmyT
ompepmenennl. HaM Kajkercs, 9T0 TaKoe HAYAJ0 IIOBBOIHUT
BaM YACHUTh OOy CTPYKTYPY KHUTH, & TAK/Ke IOMOKeT
OPOKOHTPOJUPOBATE Ce0A MOCHIe ee H3ydIeHHUA.

Mu crpemunnchk, 9ro6i gdTaTensb, npopaboTaB STy KHH-
Ty, YCBOII KaKasd MHGOPMANAA HY;KHA [JiA HOCTPOeHHS dak-
TOPHOTO DKCHEPMMEHTA NUDH ONTHMU3ALHUN DPA3NHTHHEX IPO-
neccoB. Ilomyaws ory madopmanumio, om cMoKeT BHOpATH
HY)XHBIA IIQH ONHTOB, HOCTPOWTH MATOMATHIECKO® OLHCA-'
HHEe mpormecca B 00iacTd sKCOEPHEMEHTHPOBAHUS W UPOBECTH
cTarucTUIeCKH#E amainma, BHOpars HaukKpardafmui IyTh
K ONTHMYMY ¥ OCYIIeCTBHUTHL JABUKEHNE II0 3TOMY IYTH.

Mur xoreaz OH, 9rOo6H 9HTaTeNb, YCBOUB HBIOMKEHHHIN
MaTepEaJ, CMOT: N

— TPHMEHHTh MeTOZH HAAHHPOBAHHS BKCIEPUMEHTA
OpH ONTHMH3AUUA MHOTOPAKTOPHHX MPOIECCOB;
— JaTh OHpefejieHHme OapaMeTpy OUTHMUBANUH;

“— » ~“daxTopaM, OLpefeJAIONIM IpO-
- necc;
—_ » » DOBEPXHOCTH OTKJHKA;
— » MATpHOP IJIAHUPOBAHUA;
—_ > » YCAOBHAM OPTOTOHAJBHOCTH U PO-
) TaTabeIBHOCTH;
— » HOJMHOMY (aRTOPHOMY JKCOOPHMEH-
Ty 2 B ZpOoGHEM DpemIHKaM OT
HeFo;



~— Harn oumpeneileHNe ypabBHeHHIO peipecinm,

— » » OCHOBHHIM 3{deKTam K a(b(bex{TaM
B3aUMOJEHACTBHA;
—_ » KpargaiiieMy LIYyTH K ONTHMYMY;
— BHOparh mapaMeTp ONTHMMBAIWH;
- YPoBEE (aKTOpPOB W MHTepBAJH HX Bapbu-
POBaHMS;

-— MOCTPOUTH NOJHHE (aKTOPHEE 3KCIepUMEHT 2" u
IpoGHEE pEeIEKE OT Hero;

— DONYIATH YPABHEHUe DErpeccum;

— IPOW3BECTH CTATHCTHIECKUHE aHAIU3 ypaBHEHUA pe-
rpeccuy;

-—— OPOH3BECTH Cofiep/RaTeNbHYI0 (Hampumep, (QUBHKO-
XIIMI/I'IGGKYIO) MHTOPIPETALMI0 YDPABHEHHUS Perpeccu;

— Ha#THE ¥ peaim30BaTh KpaTYaimmi myTh K ONTAMYMY-

Mu crpemmnmcs, 9roGH g@TATENb ILONYUHI HaBLIK]?I, He-
00X0/MMBIe HKCHEPHMEHTATOPY OJIA NPHHATHA peINeHHd Ha
OCHOBE HCIOJb30BAHHA METOM0B ILIAHHPOBAHHUA OKCIEPH-
MEHTa B OPOCTeHIMX Caydasax, : '

IlonyuuB sTH HABHKH, 9ATATENH CMOKET:

— BHOparp 061acTh, B KOTOPOH MMeeT CMHICI IJIAHEPO-
BATh SKCIEPHMEHT;

— WCIOJB30OBATH HMEWIZeCS NAaHHEE OPH COCTABICHHN
IJIaHA DKCIOPHMEHTA}

— IPHUHATH pPelleHHe O HEOOXOAWMEIX ReficTBEAX mOCHe
HOJNYy9eHNS M CTATHCTHYECKOI'0 aHAJIH3A- ypaBHeH]?IH
perpeccun.

TaxuM oGpasoM gmTatenp HpmobpereTr HABWKE, Heo(Xomm-
MHE i1 ODPAKTHYECKOT O WCHOIb30BAaHMA IJIAHU-
POBaHHs 3KCHePEMEHTA B IPOCTOMIIUX CIYIasX.



Orpannuenns

Yurarens He JFoliKeH HNHATATH HIAOZME OTHOCHTENABHO
TOTO, ¢ YeM €My IPeJCTOHT MOBHAKOMHUTBCA HA CJeNYIOMUX.
cTpaHEuIAaX. '

Mu 6ymem mpepmoxaraTb, 9T0 U3yIaeMuil mpomece QE-
SHYECKH OCYIIECTBNEGH M Hepex HMCCJeOBATENOM CTOUT 3a-
flada ero ONMTHMMW3ANEH.

13 MHEOTEX BO3MOJKHEIX IyTed MOMCKA ONTHUMAJLHHX YC-
JoBH# MH pacCMOTPHM JHUIOh ONHH, ROTOPHE HOJYYHmI Ha3-
Bagne MeToxa Borkca—Ymaanconma mau MeToO-
Ja KPYTOTro BOCXOKAGHHUS,

ITOT MeTON DOBBOJAET IOJYYaTh CTATHYECKHO® MAare-
MaTHIeCKHe MOJeNH IPOIeccoB, MCHONB3YA (AKTOPHOS mia-
HHDOBABWe, POTPeCCHOHENI aHANH3 M JBIKEHN® IO Ipa-
JHCHTY.

Kpome Toro, Mu GymeM mpepmosararh, 9T0:

— 3ajaga JoumycKaeT BHOOp OZHOTO mapaMeTpa ONTH-
MU3aTAH,

_— MHOKECTBO OIpelieNAnmuX (aKTOPOB 3aJAHO,

— KasKAHZ u3 PaKTOpOB YIpaBIAEM,

— pesyJbTAaTH ONHTOB BOCHPOM3BOXATCSH,

— ONHKTH PaBHOTIGERH, T. €. PazimdueM B CTOHMMOCTH

. MOkHO upeseGpeds,

— pemaercda 3afa9a NONCKA ONTAMAJIBHARIX YCJIOBHH
(a1E B HEKOTOPHIX CAYYAHAX HHTEPIOIALEM),

— MareMaTm9eCKada MoOJedh IpOmecca sapaHee HO W3-
BeCTHA.

Mu GygeM paccMarpmBaTh 3aaud C 9HCIOM (AKTOPOB
OT ABYX [0 UATHAXGATH,



Hexoroprie, MeH ! .
. , CYyMeCcTBeHAEKE OrpaAnYeRas OyayT
npuBefeEs B Tekcy o UV HEH® OTPaH yoy

OHEYHO, CTL

t ‘o Hn paM L’m #0IIb OI‘paHIzI'IeHHaH 3ajaga SBISAETCA 9acr-

’T i, 5 gpe-, ReT LOKASaTHCHA, 910 HA e MSYIGRHS HE CTOMT
parngh ,,;EP Meam., Mul MOKeM BO3Pas3dTh TAK:

-— 9T("/
/rdf 9acTHasA, HO AOCTATOYHO HIEPOKO pacnpochaHeH-

A Ha NIpaKTHKe 3ajada;
ee M3yUeHWE CJIYRAT OCHOBOH [iA HOHMMAHHS Goee
CIIOMHHIX 3a7ad. /

Uro6H MOCTHTHYTh BepHIMH, Haji0 HaYaTh [BHKeHHe, |

et s

N




Bsenenne

Mecas 0 ToM, 410 OKCIHEPUMEHT MOKHO IIr.’JIaHI/IpOBaTL

’ BOCXORHUT K rnyﬁoi{on npessocTr. Ham Janekuid upefox,

+

y6enuBinfics, 9T0 OCTPHIM KaMHEM MOKHO YOHTH fake Ma-
MOHTA, HECOMHEHHO BEIABHIaJ T'HIOTe3H, KOTOPHE HOC]Te
IeJIeHAIIPaBIeHEOM 9KCIIePUMENTANBHOR IPOBEPKY MIPUBEIH K
COSJAHMIO KONIBA, JPOTHKA, & 3aTéM M JYKa CO CTPEJIAMH.
On,..0fHAaKo, HE MOJB30BAJICA CTATHCTAYECKEME METOHa-
mtgma'romy ”O’GTEETGE HeNOHATHHM, KaK OH BQOOMe BRUKHT
B ofecmequ TeM CAMHEM HAIle cymecTBOBanne.
" Tomrko B Hadale HaUlero BeKa JIOAH, HaKOHeN, HOHAJH,
9T0 Aajbille f(el0 TaK He HOiifier, W NPHAYMANHE CTATHCTHIO-
CKEe MeTOJbl NIAHNDPOBAHUA DKCICPUMEHTA, Yectn ompm'r A
B0l uMpenm NpUHAJIEKHAT aHTTHECKOMY cmmcm}cy Porans-
ﬁ}? M(I)Kmepy (komen, ABajAUATEHIX TOROB), KOTODHIA ‘BREPBHE
TOKa3a nenecooﬁpasaoc:ra OHOBPEMEHHOTO BapbEDOBa-

HEA, mmn ?{)ax'ropamn B’ OpoTEBOBEC MMPOKO pacmpoCTpa-

HOHHOMY ozxno@amopﬁoﬁy”arcﬁuépﬁMeHTy* Tlonagobinocs
THX FOJOB NOABUIOCH HOBOE HanpaBneHne e B unaﬁﬁponannn
OKCIIOPHMEHTA, CBA3AHHOE C ONTHMM3aI[Hedl NpoIeccoB,— -
IIaHUDOBAHUE BKCTpeMa bHOTO pKcmepmMental 116pBad pa-
Gota B 5r0#f obmactm Grura OHy6JIHHOBaHa B 1951 r. Boxcom
n leconom B A.armm **, Vges MeToma Boxca — yymcona
Kpaiine fipocTa, gxcnepmenTa?opy Tpejaraercs CTABHTH

nocnenona'renbnme HBGOJIBHIHG _Cepuy ONKITOB, B Ea}KJIOE

®* R. A, Fisher, The Design of Experiments. 6-th ed., London, Oli-
ver and Boyd, 1951.

** ¢ E P. Box, K. B, Wilson. On the Experimental Attainement
of Optimum Conditions, Journal of the Royal Statlstxcal Seciety,
Series B, 1951, 13, N 1.

T




H3 KOTODPHX OJHOBDEMOHHO BaphHDYIOTCH 110 OlIpefeiemHbIM
npasunaM Bee darrtopr. Cepunm OPTaHMBYIOTCA TAKAM 06-
pasoM 9TOGH HOCJAe MaTeMaTHIecKod 06paboTHE Ipe/bIAy-
el MOKHO 6hmo BEI6pars ycnoBus mpobefieRus (. e. Cila-
HEpoBaTh) Cilemyomyio cepuio. Tax HoC/Ie0BATeNBHO, IHar
8a_IIaroM, J0CTHTaeTcsA obiacts omrmvyMma. IlpuMenenwme
UNaHWPOBAHMA OKCIEPHMEHTAa HeJaeT NOBGJEHHe DHKCIepH-
MeHTATOpa IeJeHANPaBJIeHHHM ¥ OPraHI30BAHHEIM, CyIIeCT-
BEHHO CH0COGCTBYeT UOBHIMEHHIO MPOMBBOAUTENHHOCTH €ro
TPYNA W HAJEKHOCTH IOJYIeHHKX peayabTaToB. BaykHbIM
/. IOCTOMECTBOM MOTO/Ia ABJISIETCS €r0 YHHBEDPCAJIBHOCTH, IPHU-
rOAHOCTH B OrpPOMHOM GosjbmuHCTBE obsacteil mcciefoBaHUA,
HMHTepeCyIOmMuX COBPeMEHHOTO 9ejoBeka,) B mameit crp
OJaHEpOBaHME DKCIepEMeHTa passmBierca ¢ 1960 r. mog
" pyxoBoactBoM B. B. Hamumora. Ofmako game mpocras Ipo-
HeAypa IIaHWPOBAHUS BECHMa KOBApHA, B 9eM BH CMOKeTe
HeOTHOKPATHO YOeAMTHCA, YATAA STy KHHUTY.

IlnanupoBanme SKCHePHMEHTA eme COBCOM MoJjofas 00-
, aactb*. Oma GypHO pasBHBAeTCA U BHIBHBAET BCe OoabpImit

© mHTepec y mcciaefoBateaeil. VInTepec BIOJHE MOHATEH: Iep-

CHEKTHBA COKDAaTHTh 9HCIO0 OLETOB, HaiiTH OLTEMYyM, HO-
TyIUTH “KOJIMUeCTBeHHHE ONEHKW BANAHHA (aKIOpOB H OI-
! peneJmTL ‘ommGKE — KpaliHe IpHBIEKATeJBHA,

" Ho HKOTAA JKCOEPEMEHTATOD JeJaeT NONETKY HO3HAaKO-
MHETBECA ¢ IIAHEPOBAHEEM HKCOEPEMEHTa, OH 9acTO CTAJNKH-
BaeTCA C Cephe3HEIMH TPYAHOCTAME, Boabme Toro, MHOTAA
OH IIPOCTO HEBEPHO NPUMEHAET MOTOAH NINAHEPOBAHHA HIH
BHOHpaeT He CaMHBi »(PeKTHBHHIN [Ia TAaHHOH CHTYyAllHH
OyTh HMCCIGKOBAHHA, HJIH JONYCKAET emle KaKde-HAOYLb /0-
cagare omuGku, Ilpm sroM cHmKaercs o((eKTHBHOCTH €ro
 paGOTH H TOfABIAETCA ONACHOCTh AUCKDPESHTALUH BasKHOIO
H [0JIe3HOTO HAUpPABJIEHU,

ITH TPYAHOCTH BHI3BAHHK 00BeKTHBHHMU IpHIAHAMH.
3meckr M MOJOFOCTH JAHHOTO HANPABJIEHUHA, HEYCTAHOBUB-
mascA TePMEHOJOrHS, HeJOCTaTOYHOCTS HPAKTHIECKOro OILI-
Ta M CAWMKOM abCTpaKTHHIT Xapakrep MHOTEX OIy6iamko-
BaHHHX pabor, W HeJZOCTaTOYHAs MaTeMaTHIeCKasA IIOAro-
TOBKA HKCIePEMEHTATODPOB, W MHOTO€ ApPYroe.

* Ovepk HCTOPHMA Pa3BHTHAA OAAHWPOBAHKA HKCHEPEMEHTA BH CMOMKe-
Te HaiiTh, HanpuMmep, B paborte: 0. II. Adaep, E, B. Maprosa. [lnarn-
POBAHAE AHCIEPHMEHTA B MCTOpUYecKoM acuerre. MBEQopmanmoHHHS
Marepuajn HaysHOro Comera o kmGeprernre. Uan-so «Haykas, M.,
1970. ‘
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Hama Kmura mpefcraBigeT coloil MONHITRY ¢AénaTh HIar
BOepef Ha HyTH OpPeofoNeHHA BTHX TpyABHocreit. OHa Hanowd-
cana Tpemsa apropamu. CMEICH TaKOro O0BEIUHCHHA 3aKII0-
gaercsi B 0GoOMEeHER omHTa paboTH Kamoro asTopa. ITOT
OOHT BO3HHK OPH y9JaCTHH B DPABIUYHHX WCCIEOBAHHAX,
OpM MHOTOYHCIEHHEX KOHCYJIBTAIMAX HKCIEPHEMEHTATO-
POB, a TaKKe ODH MHOTOKPATHOM YTeHHM KYPCOB JeKIMH
caMHIX DPasHOOOpasHHX IO CTPYKTYpe, AINTENBHOCTH H CO-
CTaBy ayAETOpHUH. :

Hama meap — pasBETh Yy YATATENA HABHIKE IIPAKTHIEC-
KOro HNpUMEBeHHMA UJAHUDPOBAHUA »KCIHepUMeHTa. UToGH
caesaTh 2aMa4y BHINOJIHMMON, UPHIIIOCH BBECTH KECTKUS
OrPAaBNYEHHA, C KOTOPHMM BEL Yie BHAKOMH (cM. crp. 9). Mu
" 6yZeM paccMaTpHBaTh OJHH M3 CaMHIX IPOCTHX METOAOB Hja-
HHpOBaHEA — MeTofh Bokca — Yuacoxa.

Ot gmTaTensA KpoMe pHTysHMasMa Tpebylorca obmue mpep-
CTaRIeHEA 00 diIeMeATaX MATeMATHIeCKOM CTAaTHCTHRKE H O
NIAEIPOBAHUYU PKCHEPMMEHTa. B KagecrBe MCXofHOIO ydel-
HHKA CTAaTHCTHKE MORHO NDeJJIO/KHTh, HAaODHMeD, KHHULY
H. Beitnu «CrarmcTudeckue MeTofH B Gumomormm». M.,
usg-Bo «Mup», 1964. Uro xacaeTcsi KOHIPNNHWM ILTaHEPOBA-
HEs SKCHeDHMeHTa, TO AAaHHYI0 paboTy MokHO paccmaTph-
BaTh KaK eCTECTBEHHO® PA3BHTHE® B CTOPOHY HpaKTHYeCKEX
npuaoskeEmil Kuurm omeoro um3 asropoB (I0. II. Anganep
«BBefieRue . B NIaHEPOBaHWe »KCHepmMeHRTa», M., wusm-Bo
«Meramnyprusa», 1969). Iaa Goiee HOATOTOBIEHHOTO 9u-
TaTeasd MOKHO peKoMeHJoBaTh MoHOrpadmio B, B, H a 1 n-
mMmosa ® H. A, He uoBo it «CrarncTuaeckue MeTOHH
NIAHAPOBAHAA DKCTPEMANBHEIX JKcmepuMeHToBy., M., maj-
Bo «Hayra», 1965.

Ilpum ccunkax Ha »Ty KHETY gajiee OyjeM YHashBaTh
TOALKO (aMuIE; aBTOPOB. TaKod NPMHIHO TATHPOBAHUS
PacHpOCTPAaEEM H Ha JApYyrHe ncroqﬁmm, BCTPEYAIOMIHECT
GoJjlee OHOTO pasa.

M=l monmMaeM, 4TO BO- MHOTHX BY3ax CTpPaHu B GamKaii-
mee BpeMs HAaYHYT YATATHCA KYPCH WIH (PAaTMEHTH KypPCOB
IUIAHMPOBAHNA HKCOCPHEMEHTA, M XOTeNd O mOoMOYLh M TeM,
Koro OyAyr yaurb, W TeM, KTO G6yAeT y4mTh.

Xapakrep u dopma HM3IO0HEeHHS MaTepHaja B KHHIe MO-
I'yT OKAa3aThCA HONPWBHYHBIME AJf 4HTATENA. ITO CBABAHO
¢ TeM, 9T0 METOJ| IPOTPAMMUDPOBaHEHOTO o0ydenms, Ko1ophIi
TOJKe ABJIAETCA MOJIOTHIM, He HamIel] emie JOCTATOYHO IMUpPO-
Koro mpuMeHeHHs, MH yBHfedu B 9TOM MeToje OYTh K Iipe-
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ofjostémitio yitoMstHyTrx Bmimé Tpyamocredt. Hac mBmoxmos-
aanu keurn; «CHCTeMH CeTeBOT0 MJIAHWPOBAHHMA H YHpaB-
nenusn. IIporpammupoBannee BBefenue B IIEPT»., M., -m3a-Bo
«Mup», 1965 um «OceHOoBH nporpammupoBamus» T. C & o 1-
ta. M., maa-Bo «CoBercxoe pagmo», 1965.

T'aaBaadg 0CoGeHHOCTH TaKoro cmocofa M3I0KeHMA Ma-
TepHaJia — 3TO (UPHHY:KACHHe» YATATENS K AKTHBHOMY YC-
BoeHlo. B mpocTo He cMOiKeTe HpPOABHHYTHCA BOEpef, MO-
Ka He oBjajieere IpesbHAYIIEM MarepmajoM. Mu momnTa-
Iuek Jo0UTBCA TOTO, 4TOOH BH HOCTOAHHO OLIyITanu cebs
AKTUBHHM YYaCTHUKOM COGHITHIA.

CnencrBueM Tako#l QopPME MBIOKEHHS MaTepHaga KOJK-
HH SBJIATHCA Y€TKOCTh CTPYKTYDPHI, JAKOHMYHOCTH W OJHO-
3HAYHOCTE (OPMYIUPOBOK.

Bu ponmmaere, Kak TPYZHO YZJOBJETBOPHUTH BCEM BDTHUM
rpeGoBaguaM, Ml oTnaeMm ceGe oTger B TOM, 9T0 3T0, BEPOAT-
HO, He BCeIJa HOJYYaJoCh Yy HAC JKOCTaTOYHO Xopomo. Mmu
¢ 6raromapHOCTHI0 OmpuUMeM JIO0HIe 3aMeYaHWs, IPefIosKe-
HHsS ¥ IO0)KeJaHWd, HAampaBlieHHLHe HA YJAYYIMIeHAe KHHUTH.

W Bce :xe Mm OyzieM cumTars CBOIO 3ajladyy BHINOJHEHHOM,
'eCIM BH 3aMHTEPECYeTeCh MeTONIAMH IUIAHUPOBAHHA BKCIe-
PUMeHTa, MPOYMTAB BTY KHHTY. Mu 6ypem Dajisl, eciu BEI
HeCTBHTONBHO HAYYIHTECh NOJAb30BATHCA NpocTefimumMu u3
aTHX MeTOH0B M He Oynere CoKaieTh 0 HOTPAaIeHHOM Bpe-
MeHH, :

. Mrax., M maummaeM, Ho...
CHagama HAM0 YCIOBHTHCA O IPABHAAX MIDHD.

- HamaTka gHTaTeNo

1. Becr rexcT pasbuT Ha riaBH, ClAeAylIme B HEKOTO-
PO JIOrMYeCKOM TOCHeNOBATENIPHOCTH. B aroit mocaemoBa-
TEJIHPHOCTH OHE ¥ HOJLIKHE YHATATHCA. TOKCT KaKmo#t I'IAaBH,
B CBOI0 odepenb, pa3buT Ha mopmuM MHEQOPMANUHM, LDPOHY-
MepOBaHHEE PHMCKUMH IHdppamu.

- Hopnua mudopManum, ecidm OHA He HOCIAegHAS B IJaBe,
33KAHIWBAETCA BONPOCOM (MAM yTBepKpeHueM). DBompoc
(yrBep:xmenme) MoKeT GHITH CBASAH C NAaHHOA NopHue#d HH-
dopManmu m CO BCEM IPENHIAYIIUM TeKCTOM. 3a BOIPOCOM
CIeAYIOT BO3MOJKHEIE OTBeTH, LPOHYMepOBaHHHe apaGCKu-
umu mudpamu, Hymepanua prMckux m apaGekux mup B Ka-

. moil riaBe CROA.
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G.nenyﬁ're YKasaHHAM B KORIE K a -
Ao nopoung madopmManmnl
* 2. llpogrs TexeT mopuME KHPOpMANUH K Bonpoc, BH[
HOJKHH POM3BECTH OFHY M3 Ce[YIOmHUX Omepamuii:

a) BHOpaTh TO YTBep)K[AeHHe, KOTOPOe IPEJCTABIAGTCH
BaM OPAaBHILHEIM;

6) BulpaTs OpaBHABHEI OTBOT HA IOCTABJIGHHHI BO-
poc;

B) 3aNOJIHUTH NPOMYCK. -

Kaxpuit npomaBesenREi Bm60p YKajKeT BaM HOMOD OT-
BeTa, K KOTOPOMY CilefiyeT mepeir.

Ecam, ¢ Tourn spenns aBropos, BH nponsne.nn IpaBHIb-
HE# BHOOpP, TO Y Bac HOABHTCS BO3MOKHOCTEH IIPOABHHYTb-
CA paibme; NpH omubre — IPHASTCA BEDPHYTHCA HABaj.

3. He cuymaiirecs, ecam caygaitHo ommberecs B BHGODe
. mpaBEABHOrO oTBeTa. Bam o6ssaTenpHO OGBACHAT Bamy
omme6Ky W FAafyT BOBMOJKHOCTH €€ HCIPABHUTE.

Temeph CMeJ0 WePeXofiuTe K OCHOBHOMY TEKCTY M CJe-
ayiite FmaabHEHIMIMM YHA3aHWAM,



I'masa mepBas

OcHoBHBIE Onpenerenus

I. BaM, KoHegHO, X09eTcd Cpasy saHAThCA meaoM. Ho
OOAOKANTe, faBaiite HagHeM co cxoB. Ilnammposarme sxcme-
puMedTa, Kak M BCAKEHA pasjel HayKu, HMeeT CBOIO TepMH-
HOJIOTHIO. BH yﬁce ybenmmuce B sToM, auras «[lemm mmrmx

. 71 «Orpanngerum.

Ham npemcromt paccMaTpHBATh TEPMHHOJIOTHIO HA IPO-

TAKEHHH BCell KHUIW, HO HOKOTOPEe Hauboxee ofmue TepMm-
HH coGpaHH B 370 ruase, 6o Ges HEX MH He CMOKeM IOHH-
MaTh OpYT Jpyra.

Vis nasBamma Te HO, 9T0 peds muer 06 BKCIePH-
MeHTAJIBHEIX METONiax, BoasmuecTBO HaYYHHX HCCIeNOBAREH
ceAsano ¢ sxcmepmMenToM. O npoBoAmTCA B nabopaTopuax,
Ha LIPOH3BOMCTBE, HA OOKTHHX MOJAX M Y9aCTHKAX, B KIXHH-
Kax ¥ T. I. OKCOEPAMEHT MOKeT OHTh QU3MIeCKEM, MCHXO-
" ZoTHYECKEM HAM MoJeabHHM. OH MoKeT HeIOCPEeHNCTBEHHO
| mpoBoamThCs HA 00BEKTE WIM Ha ero Momenn. Motens o06r9HO
. Wﬁo*x oﬁmma Mgg;ggg@m a MHOTAA UPHPOMOit.
o Mu HoGyaeM daBaTh oIpefieleHHde TOPMAHA (DKCIOPH-

MeET»: GOPMYIAPOBKA CTOIb 00IIUX TOHATHA CAMIMKOM c.nom—

Ha, 1a W BPAM JU BXONHT B HAOI aanaqyj IIVIH MOHEMAaeM op; 1

,’éﬁccnepnmem‘ M COBOKYHHOCTH JIeHCTBHIN, K KOTOPHM IPUXO- !

© marcs OGPATHATECH, aTo6H 3ajaBaTs UPEposie HHTepeCy0mue |

“HA¢ BOMpOCH. JTa COBOKYNHOCTH MOKET OHTE BECHMA. COM- |
. nou, HO e BCeIfa MOKHO PasioKATH HA OTHEEIBHHE DIEMeH
* TH, KaJKIHH B3 KOTOPHX MH HasHBaeM onm'roymé ompe- ;
HeJeHHe SKCICDAMEHTA, HO ABIAACH HCIEDIEIBAIMUM H Of- '
HOsHATHHM, GyfeT f{iAsA BAC HKOCTATOTHHM, ./  ~

aK BHl CUNTAETE, MOKHO JIM HOCTABATH HKCIEPH MeHT Ha
abCcTpaKTHON MareMaTmueckoli Mopmemm?

Ia. O6parurecs K mynKTy 1.
Her. O0parurech K UYHKTY 2.
He znato. O6paTHTech K OyHKTY 3.
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1. Ipasmasao. Ecam Momean HKOCTaTOYHO TOYHO ONMCH-
Baer 06BeKT, TO BECHEPHEMEHT HA 00BeKTe MOKeT OHThL 3ame-
HeH DKCOePHMMEHTOM HA MOJeNH. _ -

’

7~ 11. DHCISpEMeHT 3aHWMAeT TMeHTPATBHEOE MECTO B Hayne\
/OgHAaKO BOZHEKAET BOIPOC, HACKOJBKO 3(QQeKTHBHO OH HC--

/ moassyercsi. [[xon Bepmanm, manpuMmep, oTMegal, 910 Hayd- | \
HH© HCCef0BAHAA OPTaHUW3YIOTCA M NPOBOAATCA HACTOJBKO
Xa0THIHO, 9T0 UX KO3QPHUIMEHT ImOJe3HOTO HAeHCTBHA MOIKET '
GuTh -oueHen meamguuOil wopaAmka 2%. Ilas roro wroGe
TOBHICHTH, 3()PeRTHBHOCTH HCCIEKOBAHMIA, Tpe6ye'rca HeqTo
COBEpImEHHO HoBoe. OJHWM M3 BOBMOKHEIX IyTeH ABIAETCH
OPEMEHOHNE MATOMATAYECKHX MeTOf0B, MOCTPOeHWE MATeMa-
THYeCKON TeopHH NJIAHWDOBAHHA 9KCIEDPHMEHTA. ~ . \ =

IlnamupoBamue OKCOHepDHEMeHTA—3TO0 V.
Dponmexnypa BBI»f)rO*Pa amecaa n’ycnonnn opo-

Beﬁ“e‘nnﬂ OMHTO B, He‘oﬁ'xonnmmx " nocTa- x

' v 1 eMEeHAA NOCTABTOHHOHR 3a-

naqn‘c Tpe6yé’Mon ToamocTb . lIpn sToMm cy-

MeCTBeHHO CJefyolmee:

1)YcrpemienEne K MEHEMUBAamuE o0Imero 9HCIa OMHTOB; Y

2) omHOBpeMeHHOe BAapPBHPOBAHMe BCOMH NEPEeMEHHEIMHU, VAR
ONpeleNAMUEMY TPONECC, OO CIeNUANHHEIM IpaBHIAM — \
aJIropuTMAaM;

3) mCmoJsb30BaHNe MATEMATHIOCKOTO annapaTa, dopmamm- . ,
SYIOMETO MHOTWE JeHCTBWA DHCIEPHMEHTATOPA;

4) BHOGOpD 9YeTKOH CTparerdd, MO3BOIANMEGH IpHHAMATH
000CHOBAaHAEE DEMIOHWS NOCIe KayKA0H CepUA HKCIIepHMEeH- Vi
TOB, ' :

3amagn, fAJd pemeRUA KOTOPHX MOKET WCHOJIH30BATH-

¢ WWJIAHAPOBAHWE 9HKCIEPUMEHTA, 4GYPeaBHYANHO PasH00l-

DasHH.

Honcx onTEMaIbHHX YCJIOBHH, IOCTPOEHH® HHTepHOIS-]
IHOHHHX ($OPMYHa, BHOOP CYMECTBeHHHX (}pam‘opon, OL[eHKa |
A yTOYHEHMe KOHCTAHT TEOPeTMYOCKUX Mopetmel (HamphMep,
KEHETAYECKHX), BEIGop Ham0omee IpHeMIEMEX U3 la:erco'roporos
MHOJKECTBA THIOTe3 0 MeXaHW3Me ABJIeHUH, WCCIOTOBAHMS !
AWarpaMM  COCTaB-CBOMCTBO -—— BOT HPHMEDH  3ajdad, mpa| -
PemeE¥Y KOTOPHX IPUMEHASTCA NIAHUPOBAHEE DKCHEPHMEH- |
Ta. Moxmo Ckasarb, 9T0 TaM, Tfle eCTh DKCIEPHUMEHT, EMeer
MecTo W HayKa 06 ero IPOBENeRHE — IJaHEPOBAHAE BKCIe- |

ecs -
prMerTa, | Bisaio TEXA
Hoauo-Mpanviza. Rt

Regar Ol‘l\dhof% iﬁckﬂﬁv
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3afayy DOMCKA ONTHMAJBHBIX YCIOBHH ABIAITCA ONHEME
w3 maubojice pacupoCTPAHEHHHIX HAYIHO-TeXHHYECKEX 3ajad.
\, OHZ BOBHWKAIOT B TOT MOMEHT, KOIZla YCTAHOBJICHA BO3MOMK-
“'-® HOCTH HIpOBEfeHMA Hponecca m HeoOXomuMO HalTH HAUIYY-
1 we (omTYMadbHHE B HEeKOTOPOM CMEIC/E) YCIOBHA ero pea-
AE3ALL 9TEM 3ajadaM U NOCBAIEHA Halla KHHTA.
IlycTs, pampumep, Y XHMHKA BOBHHKIA THHOTE3a& O TOM,
970 Op¥ B3aWMOREACTBUH ABYX BEMECTB JOJKEH MOJYIaTHCH
HEKOTODH¥ HWETepecyIUil ero HpoxyKr. Yrobm yOemurheA
B OPaBUJBHOCTY CBOeH THIIOTe3H, OH HAaYMHAET IPOBOJHUTE
. JKCIePUMEHT. BO03MOKHO, YTO €My IO0Be3J0 -M OH IONYYH]
"~ rpebyeMuii npomykr. OaHaKo BHXOR HNPOoAYKTa BechkMa HU-
30K, CKaxkeM, 2%. Bo:r);ryi-'ro ¥ BOBHEKAT 3afjada BHOGopa

ONTHMAJIBHEX yciaoBmil. )TpeGyerca Tak rmomo6parh KOHIEH-
\ |rpammn pearupyiommx BeNeCTB; TEMIEPATypy, AaBieHHe,
1BpeMsa peaKOWH W Apyrue (GarTopH, YTOOH CHeNaTh BHXOX
Bo3MokHO Gonee Gamakum k 100% .)B ganmoM mpmMepe Haxo-
HOATCA YCIOBMA IPOBEJCHUA IIPOIECCa, ONTUMAIbHEE B CMBIC-
e MAKCHME3AIWH BuXofa TpebGyeMoro mpopykra. Ho ato
NAeKO0 He eNUACTBEHHO BO3MOJKHASA IIOCTAHOBKA 8aIa9d.
Haiinenusie ycioBaA okasanmch OH ApyruMu, ecid GH cra-
BHJIACH, HAUDPHMED, 3ajad9a MHHUMU3ANAN Ce6eCTORMOCTH
TPOAYKTA WM B3ajada MHUEWMHUBATEM KOJIAIECTBA BPEIHEIX
mpaMmecedi. Cregyer mOAYepKHEYTH, 970 BCeTHa HeoGXomEMO
| 49eTKO (QopMYyJIMPOBaTH, B KAKOM CMEICIE YCIOBHUA JOJIKHEI
! GHTh ONTHMAJbHEMH. JTHM OupefielseTcA BHOOD Uelnm uc-
i cnepgoBanma. TogHass QopMyIMpOBKA WHeJW B 3HATUTENHLHOH

Mepe ompejensier yCHeX HCCIeHOBAHNSA, ¥ MH IHOCBATEM 3ToMYy

BONIIPOCY CJeAYIONIyI0 TIJaBy.
3amagn, chopMyIEpOBAHHEE AHAJOTHIHHM 0GpasoM, Ha-
3HIBAIOTCH 3afiagaMy onTuMusanmd. Ilpomecc mx pemenumsa
Ha3HBAETCA IPOLECCOM ONTUMH3ANWAN WM NPOCTO ONTHMH-
sanuedt. Bubop omTMMaIBHOTO COCTaBA MHOT'OKOMIOHEHTHHIX
cMeCell MM CIINIABOB, HMOBHUNGHWE NPOM3BOATENHLHOCTH JIeii-
CIBYIOMUX YCTAHOBOK, MOBHEINCEWE KaYeCTBA LPORYKIHH,
CHIJKEHNE BaTpaT Ha ee MOJydeHHe — BOT IPUMEPH Sajad
OUTHMHU3AIUH,
OKCHepUMeHT, KOTOPHE CraBHTCA As pememzm ajag om-
TEMHABATAN, Haamnae'rcﬂ QT eMaJBHEM. JTo HagBaHme CBSA-
3aHO € TAyOOKOM aHAJOIHeM MERAY pemeHueM sajjaqll ONTH-
MEBAMUE ¥ DOWCKOM 9SKCTpeMyMa HEKOTOpo#l (yHKIWH.

HapaiiTe paccMOTPEM CiefyiOINue [Be 3aNadmd.

-a) Ilpounocts GeroHa B 3HAYHTeNBHON CTENEHH OIpeNeNf-

S
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é1C MapKo#l TeMeHTa, KONHYeCTBOM saronHmfelf ¥ Koljl-
gecTBOM BoAH. Tpebyerca ycTaHOBHTH CBA3h MEKAY HpPOI-
HOCTBHI0 (eToHA M. HA3BAHHHMH (paxropamu.

6) HapexH0€TH HEROTOPOTO IOJYIPOBOLHAKOBOTO TIpmbo-
pa 3aBHCHT OT pAja TeXHoJormIeckux daxropoB. Tpebyer-
ca Tak mofo6paTh sHAYeHMA HTHX (PAKTOPOB, YTOGH HALEK-
HOCTH mpubopa TOBRICHIACKH. :

HKax Bm gymaere, Karas u3 9THX 3a7a¥ ABIAETCA dKCTpe-
MaJbHOI?

DKcTpeMaJabHOR ABIAAeTcA 3afaua a). OGpaTurech K HYHKTY 4.
OKcrpeManbHO# ABjinercs 3afada 6). O6parnrech K IYHKTY 5.
He smawo. OGpaTurech K NyHKTY 6.

2. Bur cumraere, 4TO IOCTaBHTh KCHepHMeHT Ha MaTeMa-
THYeCKO MOAenM HeposMokHo. Ho mouemy e? IJKcmepm-
MEHT MOKHO IIPOBOINTH He TOJBbKO HenmocpeACcTBeAHO Ha Dealb-
HoM 00meKTe, HO W WA €TQ MQUeNW, KQTARad R ATOM CIVIae
caMa CTaHOBUTCA 0GBEKTOM HMCCIOJOBAHHA.

Bepuureck ¥ myuxry I u BuGepure npyroit orser.

3. Bu me 3maere, MOKHO JM IJaHUPOBATH DKCIEPUMEHT
HA MarTeMaTudeckod Mopenu. B mocmenmee BpeMs HapARy
' ¢ pUBHYECKWMEM MOJEISME Bce Oolipliee pacApPOCTpaHeHue
pDody4aor aOCTPAKTHHIE MaTeMATHYeCKHe MOHETH. Mosxno
moJydYaTh HOBHG CBefeHUsA 06 00BerTe, SKCHEOPHAMEHTHPYS
HAa MOJe]H, €CJIN OHA [OCTATOYHO TOYHO ONMCHBAET OOBEKT..

Beprurech k nysrry | w Beifepure mpanunapEutit oTBET.

4. Bu cunTaere, 9T0 mepBas 3amada oTHOCHTCA K 3ajadaM
ontemusanuu. Tak aum sT0? B mammEOM ciydae BaKHO yMeTh
OpeICKashBAaTh 3HAYCHUS TPOIHOCTH B 3aBHCHMOCTH OT 3HAa-
geEEA Ha3sBaHHHX (aKTOPOB, TaK KaK (u3MIeCKOe H3Mepe-
HHe HPOYHOCTH MOKeT OBITH pealH30BaHO TOJIBKO 9€pea
28 CyTOK. .

Yro6n onpegelnTs, ABIAETCA~IM JaHHAA 33/ia9a 3KCTpe-
MaJIBHOM, HY/KHO CQOPMYIHpOBATH HPUBHAK DKCTPEMANBHEIX
-3afilad ¥ YHasarh Cmoco6 ero IpOBEPKH, '

3amaga ABIAETCA HKCTPEMATBHOR, eCiH ee 1EIb — IOUCK
BHCTpeMyMa HeKoTopoll dymrumm. B pmammoit 3ajade 3TOT

. OpH3HAK OTCYTCTBYyeT, TaK KaK He CTaBHMJIAch 3ajava HOIy-
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YeHuA MaKCHMalbHO# mpognocTu. TpeGoBanock amms, ome-
PUPYA MOfejibio, OLpe/ileluTh pA3JMYHbIe 3HAYCHHsS NPOT-
HOCTH NPU PasHHX KOMOMHAmUAX aKTOPOB.

Bepaurech k nynkry 11 u subepuTe Apyroi orser.

5. Bl orBeTHAE OPABHIBHO.

HeficrBuTeIbHO, XapaKTepHHM IPHUSHAKOM, IO KOTOpOMY
MH OTJIHYIAeM DKCTpeMajibEHe 3aadd 0T BCEX MpPOUYMX, ABJIA-
eTCA IOMCK dKCTpeMyMa HeKoropol ¢ymKmumu. B pamsOM
ciaygae Tpebyercsa HaWTH MaKCHMAJALHYI HAA@/KHOCTD OpH-
Gopa, BappUPYA HEKOTOPHMI TeXHOJOTHIeCKUMHU cbamopamn
CnepmoBareabHO, 3ajada 0) sKCTpPeMaabHasA.

3agava a) OTHOCHTCA K HHOMY THOY 3afaq — K 3a7a9aM
‘MHTEPLOIAIAY.

"III. Mu HafeeMcsi, 9T0 BE HOJNYYHIM LpeACTaBJIeHHE O
_ XapaKTepe 3ajad, KOTOphle IPE[ICTOMT PaccMaTpUBaThH Ha
IPOTANKEHUHN Beell Kuurn, YTolu NPOABHEYTHCA Najblie, HaM
OpHIETCA OLPeNeJINTh ellle DA BayKHKEX NOHATHR, TepBOe
W3 KOTOPHX — «00BeKT HMCCIeMOBAHUSY.

-

X o> - e ——TF Y
Xy > C—— sy,

/ a0 HYEPHBH T AmMUK______ .,

Puc. 1. CxeMa «4YepHOro ANMKA®

s onmcammsa ofBexra HccaefoBanmsl ynoGHO moaB30-
BaThCA HPEACTABICHHEM 0 KuGepHeTWIeCKOH cucreMe, KOTO-
pas cXeMaTHYeCKH wuaoOpaskega Ha puc. 1.

| Wuorpga rakyio KubepHeTHIeCKYIO CHCTEMY HA3HBAIOT «Iep-
’g HEIM AmuroM» *. Crpeixu cupaBa msobpaikaior dMC/eHHEE

S FSNPURSUPHIS S S e

* H. Bunep. KuGepmeruxa., M., msp-Bo «CoBerckoe pagmo», 1968.
Y. P, uwébu.’ Bnegenne B KuaGepmeTERYy. M., WJI, 1959,
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kapamgpncmx Igeqlen ‘HCCIefoBaHUESA. Mu oﬁosnaqaeM nx
OYKBolI mIpek HasHBaeM Iap )AMH_ ONTHMH3ANKK
B imTeparype BH MOJKeTe BCTPETHTH IPYyTHe e ——
KpETepHi OnTHMHMBanuu, IejeBad (QYHKIHUA, BHXOJ «JepHO-
ro AmMMKa» # T. H.

Jan IpoBejleHuA DKCUEPHMEHTa HEOGXOAHMO 1 IMETh BOB-
MOKHOCTh BOBJEHCTBOBATH HA IOBOleHHE IePHOTO SMImKa).
Bce cmo¢o6H TaKOT0 BOBAEMCTBEA MH 0003HAUAEM OYKBOI
HKC ¥ HasuBaeM Gaxropamm. JIX HasnBaloT TaKike BXO[aMI
«9epHOTO ANIUKAY.

Ilpu pemenuu samaau Gymem HCIIONB30BATS MATEMATHIe
ckme Mofenn o0bexTa umcciefoBanud. [log MaTeMaTHIecKOM
MOJeJBI0- ME OHAMaeM yPaBHEHWE, CBASHBAOMIEe napameTpS

onrmMuzanuu ¢ axropaMu. IJTO ypaBHeHHe B 00meM Bmfe
MOHO 3anucath TakK:

ych(xlyx%""xk)’

rae cuMBoa ¢ ( ), Kak oGKHYHO B MaTeMaTHKe, 33aMEHeT .
cioBa: «QYHKIHEA OTY. af q)yHHImH Ha3HBAaeTCA, m
el oTKAIMKI B uerseproil riase Mbl paccMOTpEM
BOIPOC O TOM, "KaK 8Ty QYHKIHEIO MOKHO BHODATh M HOCTDPO-
uTh. A cefiuac BaMKHO UOHATH, KaK MOAYYalOTCA YCIOBHA
UpOBeJleHHA OUHTOB B TOM SKCOEPUMEHTe, KOTODPHIA MEI co-
GmpaeMcs LIPOBECTH. \

Hamm:m ‘QaKTOp MO’KeT OpUHUMATEH B onm’re OfHO H3
‘HeCKOIbKUX sHadenudl. Takde sHavemmA OyAeM HaahlBaTh
yposasAMu, MoeT OKasaThCH, 4TO (i)a; TOp CmocoGeH mpuEU-
fIaTE  DECKOHEYHO MHOTO BSHAYCHUH (RempepHIBELIA  psg).
OpEako Ha IpaKTHKe TOYHOCTB, ¢ KOTOPO# yCTAHABIMBAETCA

HeKOTOpoe sHadenme, He Gecmpepensna. IlosroMy Ml Bmpase
CaIUTaTh, 9T0 BCAKEA (axTop HMeeT oIpefeleHHOe THUCIO
JMCKDeTHHX YpoBHe#. Jro corjalleHwe CyIMeCTBeHHO 06.er-
gaeT HOCTPOCHEE «IePHOTO AIMUKAY ¥ PKCHePEMEHTa M ympo-
IaeT ONeHKY MX CIHOKHOCTH.

Quxcuposannnid HaGop ypoBHed pakrropos (T. e. yora- '
HOBIIGHHE KaiK/0TO daxropa H: BEKOTOPEU yPOBeHL)“onpe- f
ReJAeT Ofi0 3 BOBMOFKHEIX COCTOAHEM (JOpHOTO AIMKA).
OfHoBpeMenro 910 eCTH yCIOBUA IIPOBe/IeHHA OAHOTO U3 \

i
i
H

BO3MOJKHEIX ONEITOB. Ecim mepeGparh Bce BO3MOMKHKS Halo-
pI:I COCTOHHKK, ’.l‘O MBI IIOJIy":[EM IoJIHOe MHO?RGCTBO paa:mq-
HBIX “cocToAHEE JAHHOTO «AMuKay. OFHOBPeMEHHO 310 Gymer
9HCJI0 BOBMOKHEIX DAasiMIHHX ONETOR.

VS e e
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Ec¢re¢rBento ycaoBuThCA CHETATH, 9TO YHMCAO Pa3AMIHLIX
COCTOAHEE ompefelifieT CJI0KHOCTh NAHHOW CHCTeMH. JHasd
CI0KHOCTB, MH CPasy CKajkeM, CKOJbKO DasiHYHHX ONLTOB
MOKHO BRJIIOUMTHL B dKCOepHMeHT B Hameil 3amage. Iloaro-
My HajJ0 HAYYHTBCA OIeHHUBATH CIHOKHOCTDH ((H]I[lll(a» eClIn
M3BeCTHO 9HCJI0 QaKTOPOB W 9MCIO YPOBHeH Kaxporo gdax-
Topa.

M=u HageeMcsi, 970 BH CHpaBUTeCh C HTOH 3a,aa=xeﬁ ¥ mpa-
BHJABHO OTBETUTEe HA CHeAYIODIWE BOHOPOC: KaKoil m3 ABYX
OpHEBe/ICHHHEX HMJKe «UepHHX AMWKOBY CIO0MHee?

Iepsmii: mecrs QpaKTopoB Ha ABYX YPOBHAX Kamnmn.

Bropoit: Tpz ¢akTopa Ha 9YeTHpeX YPOBHAX KaiKmLIH.

Cnouee mepBuiii. O6paTuTech K UYHKTY 7.
“Cll0jKHee BTOPOH. 06pa'rm'ec1, K nyskry 8.
* OHH OJFHAKOBH 110 CJIOKHOCTH. 06pa'rmecb K OYHKTY 9.

6. Br He sHaere, KaKas u3 THX 3a7ad ABJAAETCSA DKCTpeE-
manbao#i. YTo6H o6aerdmrh BaM BHOOp, yKameM Ha IpH3-
HAaK, OTIAMYAINil KCTpeMajbHEeE 3a7add. 3ajada ABIseT-
CA HKCTPEMaJbHOM, eC/IU IeJb ee COCTOUT B IOMCKe 3KCTpe-
MyMa HEKOTOPOH ¢yHKmuu. UToGH YCTaHOBHTH, KaKasg u3
-IByX 3a[a9 ABIAGTCA DKCTpPeMalbHOM, Hafo 06paTuThca K UX
$opMyIMpOBKAM H BHACHUTDH, Ife Y/OBIETBOPANTCA Tpebo-
BaHHA DKCTpeMadbHOCTH. B 3amave a) Tpebyerca ycraHoBHTEH
CBA3Dh ME)KIY OPOYHOCTEI0 GeToHA U TpeMsa daKTopamu. 31ech
He OIpeflesieHO, KAaKaf HNPOYHOCTH SBIAAETCA ONTUMAJBHOM,
u He Tpefyercd ee ONTEME3MPOBaTh. B 3amage 6) meobxommmo
HDOBHCHATH HafeXHOCTh umpubopa. CaMa moCTaHOBKAa 3ajadd
YKaseBaer Ha TO, 9T0 CYIeCTBYOI[as Ha/leKHOCTh He YAOB-
JeTBOPAET HSKCIEepUMEHTaropa M TpebyeTcA NOHMCK TAKUX yC-
JoBHH, IPH KOTOPHX ee sHaYeHMA HOBHICATCA. 3ajadd THIA
a) Ml OyfeM HasHBAaTh MHTePHOJANUOHHEIMM, a THOA §) —
9KCTPeMaJIbH EIMH.

‘Ilp® ompefeieHWM THOA 3afaYd HYKHO HPOABUTH OCTO-
POKHOCTE, TaK KaK CIOBeCHas POPMYTHPOBKA MOKET 3aTeM-
HATHh CYTh AeJa.

Temeps B MOskere BepHyThcA K NyHKTY II m BHOpaTs npapmabHHA
OTBeT. '




7. Bam orser He BepeH.

HHecrs (bamopon Ha [IByX ypOBHAX HAalOT CTOJIBKO e pas-
A¥YHHX COCTOAHWIE, CKOJNBKO ¥ TpH (axkTopa Ha deTHpEX
ypoBHAX, a mMeHHO 64.

Bepnmecx, K nyrxry 111 n Brlepure npaBuiabHHi OTBET.

8 ‘Bam orser He BepeH.

Tpu daxropa Ha YeTHpeX YPOBHAX AAIOT CTOIBKO e pas-
AHYHHX COCTOAHMA, CKOTBKO M IeCThb (AKTOPOB HA ABYX
ypoBEAX, a mMemHO 64.

Bepunrech K nysrty 111 u BubepuTe MpaBIIbLHE OTBET.

9. By proetrian, 9ro ¢UepHHE AMUKAY OJWHAKOBH M0
CHOKHOCTH. HpaBmmHo. B o6oux ciydasax gucxo pasimd-
HHX COCTOAHUHA papmo 64,

1V. Bu, BepoATHO, HOTPATHIH MHOTO BDOMEHH, nepeﬁn—
pad BCe BOBMOJRHEe COCTOSHHA M NOACTATHBASA X KOIHTe-
cTB0. ITY 3a/lagy MoHO obgeramrs. UtoGm Y8HATB THCJIO
PAsIEIAEIX COCTOAHHE, NOCTATOYHO IMCIO YPOBHOH tbam'o-
PoB (ecxm OHo Aum BCeX (aKTOPOB ONEHAKOBO) BO3BECTH B
cTemeEh 9Imcia ¢axTopoB k: p¥, rme p — wmcio ypOBHen ’
Moynpamxusifrecs B mojcdere Gicia pasimIHHX COCTOAHMR
OIS PasHHX CiAydJaeB. JTO BaM IOPHUTLOZUTCA B JajbHedmeM.
Kpowme Toro, Bu yBEAuTE, 9TO peasbHEe 06BEKTH, ¢ KOTOPH-
MH BH CTAJIKEBaeTeCh ¢;KeHeBHO, 06aal0T OTPOMBOM CIOsK-
HoCTh0. Tak, HA mepBHH BaraAx mpocrafd CHCTEMA ¢ NMATHIO
$arTopamu; Ha WATH YPOBHAX HMEET 3125 cocrosmmit, a guaa
fecsTH GHKTOPOB HA YOTHPEX YPOBHAX HX ye CBEINIS
MBJInOHA!

B »TEX yCn0BEAX ME TPOCTO BHHYKEGHH OTKAsaTHCA
oT_TAKWX HKCIOPUMEHTOB, KOTODHE BKIIYAIOT BCO BOBMOIMK-_
HEe OIHTH: nepeﬁop CIANIKOM BOJHK. Tor;[a BoannxaeT
nonpoc- CKONBKO W KAKMX ONHTOB Haf0 BRIIOTATSH B DECH
pEMerT, TOGH pemmb MOCTaBJIEHHYI0 3a7ady? SMech-Tc '
NpEXOANT HA MOMOMp IIAHEDOBAHHMe OKCIEDHMEHTA.

IHAKO HY;KHO UMETE B BHAY, 9T0 NIPH IJIAHEPOBAHUH
sKcOepMMeHTa HO G(e3pasiuyHo, KaxkmMd CeolicrBaMm 06ia-
gaeT 00BeKT HCCHefOBAHHA. YKasKeM [Ba OCHOBHHX Tpe6o-
BamMA, C KOTOpHME mpumxopgurcsa caurarbes. IIpesxpme Beero
CYIeCTBeHEQ, BOCIDOHM3BOAATCA JH Ha 0(GBEKTe pe3YIbTATH
SKCIIEDMMERTA. DHOSpeM HEKOTOpHI® YDOBHY HNA BeeX dak-’
T0poB ¥ B 9THX YCIOBHAX IPOBEJEM BKCHEPHAMEHT. 3arem
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HOBTOPUM er0 HEeCKOJIBKO Pas Yepes HeDABHHE IPOMEKYTKH
BpeMeEw m CcpaBHEM _BHATCHHA TapaMeTpa ONTHMHUBALWUI.
Pasbpoc X sHaueHmil XapaKTepEByeT BOCIIPOUBBOJMMOCTD
PesyIbTaToB. ECiu OH He IpeBHIIaeT BeKOTOPOH sapaHee
3afjanHOA BeAmIWEH (Hammx TpeGoBamEWE K TOYHOCTE DKCIe-
PUMeHTa), TO 06BEKT YHOBJIeTBOpAeT TPeGOBAHUIO BOCLIPOU3-
BOTMMOCTH DO3yJBTATOB, 8 €CIH IPEBHINACT, TO He YAQBIe:
TBOpseT. ME 6yzeM paccMaTpHBATh TOIbKO TaKHe 06BEKTH,
A3 KOTOPHX TpeGoBaHWe BOCHPOMSBONUMOCTH BHIIOJIHASTCA.
HnanmpoBanye 3KCIEPEMEHTA NpPEALONATaeT AKTHBHOE
BMeIIaTeJECTBO B TpOLecC ¥ BOBMOKHOCTE BHOOpA B KasKAOM
OHETe TeX YpOBHe: daxropos, 'KOTODHe TPe[CTABJIAIT WH-
Tepec. 11069TOMy TaKOM HKCIePHMEHT HABHBAETCS aKTHBHEIM.
O6nexrr, mHa KOTOPOM BO3MOYKeH * aKTUBHHI HKCIEPEMeHT,
HABHBACTCH yupaBiisieMeM. 910 M eCTH BTopoe TpeGoBaHEe
K 00BeKTYy mcCiefoBanud.

Ha IpaKTHKE HET a6coyI0THO ynpaBIsAeMHX 00BeKTOB.
Ha peansmriit 005eKT 06KTHO EHCTBYIOT KaK yIpaBJisieMEle,
TaK W HeympaBiasemsie ¢arropr. Heympasasemrie ¢aKTopH
BIESIOT HA BOCIPOMSBOAEMOCTD JKCIHEPHMEHTA W SBIAAIOTCH
npuIanoil ee mapymeaus. Ecam TpeGosamusa BocmpomsBomm-
MOCTH He BHIIOJHAITCH, IPAXOTATCA 00paIaThcHd K AKTABHO-
TaCCUBHOMY DKCIEDBMEHTY ¥

BoaMmomao, nioxas BOCIPON3BOAEMOCTE 00BACHAETCA eH-
ctBueM (aKTopa, CHCTEMATHIECKA W3MeHAmeroca (xpeidy-
10MIero) Bo BpeMeHH. Torga Hy;KHO 00pamIaThCsa K COENUAIE-
HHM MeTomaM mianmposasua **, Hakomen, Boamoskmo, d9ro
Bco (akTopH HeympaBisgeMi. B 3ToM ciydae  BOBHHKAOT
3294 YCTAHOBICHAA CBASH MeKAY IapaMeTpOM ONTHMHU3a-
nuZ 7 paxTopaM:m mo pesyiabrataM HabGIiomeHm# sa moBe-
meEmeM 00berTa, MIH, KaK TOBOPAT, IO PeayjbTaraM Iac-
CHBHOIO DKCIepHMEHTa ***, Jrm caygam MH me GymeM pac-
cMarpuBaThk. Hama nesib — M3103KeEAe MeTOJ0B IIAHHPOBA- |
HEA DKCTPeMalibHOr0 3KCHOPHMEHTA A Bocnpon3nonnmmx
YOpPaBAAEMHX CTaTHIeCKEX OOBEKTOB.

‘ IlnammpoBanye KCTPEMAIBHOTO HKCIOPHMEHTA — 9TO Me-

*® JO. 1. Adsep, A.H. Pamnep, I.®. Jewuncras. O6 axTHBHO-
TacCHMBHOM pKcrmepmMenTe. — Hayumite Tpymer TImpepMera, 1969,
1. 27. M., nag-Bo «MeTamayprus», crp. 16.

** A H. "JIucennoe Ilnan¥poBanre SKCIEPAMEHTA B YCIOBHAX Bpeé~
MenmOT0 fpeiida.— Tpyast MOU, 1967, Tom 68.

*#* B. B. Hasumos, H. 4. ':Tepnoea. Vx. cou., rm, I,
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ton BHGopa KoamtetTBa M YemoBmi mpoBefieHHA OWITOB, \‘

MHEMMAJBHO HEOOXOMUMEIX JJfA OTHCKAHHA ONTHMAJBLHEIX
ycioBmii, T. 6. A pPeEHNA IOCTABICHHOH 3ajadM.

Iprcrynas K 3HAKOMCTBY ¢ INIRHIPOBAaHHEM dKCTPEMAJIb-
HOTO HKCIEPUMEHTA, Hafj0 MMeTh B BUAY, 9T0 OPH ONTHEMH3A~
OA¥ PACHpPOCTPAHEH TAaK HASHBAGMEI [eTepMUHEDPOBAHHEIA
nopxox. Oco0eHEO MUPOKO OH HCUOJAB3yeTCA B XHMUM.
‘HeTepMUEMDOBAHEBE MOAXOX NPEJUONAraeT NOCTPOSHNS
JusmIeciKor Mopenn Hporecca HA OCHOBAHME TIATEIBHOrO
H3YIeHHA MEXaHW3Ma SBICHMA (HAUPEMEp, KUHETHKH, [H.-
pommuamukun). Tako# moxXol IO3BOJAET HOJYIATH MaTeMa-
_THYeCKYIO Mofielb 00heKTa B BHJe CHCTeMH AuddepeHnmais-
HHX YDaBHOHUH. Hecommenno, 49ro [eTepMUHEDOBAHHEIH
H_CraTReTWIecKuil (CBASAHHEIA C TUIAHEPOBAHMEM DKCHEDH-
MeHTa) | HOAXO/IBEl [I0JGKHE PasyMHO HOIOJIHATH APYT ApPyTra,
a He NPOTHBOIOCTABIATBLCH, KaK BT0 MHOIJA nenﬁzr%ﬂ'/

“Teneps MoKHO CIATATE, 9T0 OCHOBHEE OLNpeeJeHMs BHE-
HEeHH U MHE TOTOBH HEpeiiTH K /[eTAJIbEOMY PaCCMOTPEHHIO
Hame# sagaun. Ho -cmauana mopBegeM HTOT.

Pesiome

B proit rmaBe ME H03HAKOMHJIMCH C OCHOBHEIMHU OIpejie~
JeHUAMH, KOTOPHeE HMCIOJB3IYIOTCA B TEODUH HIAHEPOBAHUA
9KCTPEMAJIbHOTO JKCIEPUMEHTA.

Hpexne geM mpucTynaTh K dKCIEPUMEHTY, HeobxoxmMO
OEOBHAYHO ¥ HEIPOTHBOPEIMBO CHOPMYIEDPOBATE €I0 LONb
n Bm6pa'rb OAXOAAMYIO Konnqec'rBeHHon XapaKTepHCTHKY
BTOE HeJn, KOTOpyIO MEI HA3BaJH napame'rpou OﬂTﬂMﬂaaIUdK.

TlonsTue «o6BeRT HccnemoBaHEA» Tpebyer TogHOTO (op-
MaJBHOTO onpefeieHud. Jiad TaKOTo OLpefejeHAA YAAIOCH
opucooco6uTh KufepHeTHIECKOe MOHSITHE «deHHIH AMAKY —
Mofenb 06beKTa. JKCIePHMEHTATOD, BCTABMIAE HA NyTh OPH-
MEHOHHsI MeTON0B IIaHWDOBAHUA OKCHEPHUMEHTA, IOJDKeH
YMerb (OpMYIHpPOBATH CBOI 3ajady B TOPMHEAX (9OPHOTQ
AMuKay.,

Bxoner «geproro amuka» masmBaworca gaxropamm. Hasm-
BHE ¢axrop MosKeT HOPHHUMATB HEKOTOPOe OIpPeAeJIeHHOe
9HC]I0 PasiMYHHX B3HAYeHWH, HASHBAEMHX YPOBHAMH. %

Couerannme ompefieleHHHX ypOBHe# BceX (AKTOPOB oOmpe-
RelifeT BO3BMOKHOE COCTOSHHE «IePHOTO SAMMKA» U YCIOBHSA
OHOTO ¥3 BOSMOKHHX OLIHTOB.
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CoBOKYNHOCTH BCEeX pAsIHYHHX BO3MOMKHHX COCTOSHMMK

ompefiensger CJHOKHOCTH (Y6PDHOTO AMUKAY H 061]196 HYHCJHO:

O3MOMKHBIX OIEITOB.

npenc'pamaeT co6oit ypaBEEHWe, CBASHBAIOWEe IapaMerT

onruMusanmi u daxropr. Takoe ypapHeHHe HasHBaeTcH

$yaKIMe# oTKIMKA.

HHX ONHTOB NPHBOZHT K abcypAHO 0OJBIMM SKCIEpUMEH-
TaM. 3afaga BHGOpa HeOGXOMMMHX AJsA KCHEPEMEHTA OII-

TOB, METOJOB MaTeMaTHYeCKO# 00paGoTkE HX PeBYIBLTATOB

HAR -—STO u eCTh 3aa49a HJIaHPIpOBaHHH 9KC-

U OPUHEATHS
.) Qacrami caydail sTofi 8apadu — INIAHEPOBAHUE

axcrpemanmoro axcnepnmen'ra T. €. ancnepnuen’ra, ooCTaB-
JIeHHOI'0 C I[OJILIO IOHCKa ONTHMAJBHBIX YCJIOBKE (I)YHK]IHO-

BupoBanuMA oOBeKTa.

IlnagupoBaHde HKCTPeMAaJBHOIO BKCOEDMMEHTA — METOJ .
BHOOpa MEUHAMAJLHOTO KOJIHYECTBA ONBTOB, HEOOXOTEMEIX -

RiAA OTHICKAHHA OUTHUMAJIBHEX yGJIOBIIIﬁ.

Ecau BH 9yBcTByeTe, Wr0 He 3aHOMHHJIM OCHOBHEIX TEPMHHOB, TO
BepHUTeCh K OYHKTY I m mpoeMorprTe cHOBA 3TY IIaBy.
Ecnn Bce siCHO, TO NepexofATe K cieyommeii raase.

Hexaem Bam ycmexal

PBBYJIBTB.TH QKCIIGPKMGHTG. ncnonbaymrca pi R #: 8 nonyqe-‘j‘
HEH MaTBMaTn'IecKOE MoJieliu oﬁ'bex'ra a MCCJAeOBAHN, KOTOpad: [

HcooapsoBanme AAsA MONy9eHHS MOAeIH BCeX BOBMO)K-:



T'maBa BTOpas

Tlapamerp onrumusamun

Hpﬂ OJaeVpPOBAHHHN SKCTPEeMaabHOTO 9KCOepAMeHnTa 049eHb
Bay{HO OoOpeeaUTh napame'rp, KOTOpHﬁ HYHHO _OHTKMKE!KPO‘
.paTh. CHenars 9TO COBCOM.HE TAK MPOCTO, KAK KaiKeTCs HA
pepsiit B8raan. Iens mecnemoBanma momxra GHTH cHOpMY-
JANPOBAHA OY€HB YeTHO u JONYCKaTh KOJUYIEeCTBEHHYIO OEHKY.
‘BymeM HasHBaThH XapaKTepHCTUKY IeJm, 3aJaHAYyI0 KOJIH-
%eCTBeHHO, NapaMerpoM onrmmumsanuu. [lapaMerp onTEmm3a-
‘PHUE ABIAETCA peaKiueil (oTKIMKOM) Ha BosfelicrBue $axTo-
OB, KOTODHE OIPeNeJAl0T MoBefieHNe BrIGpaHHONR BaMm CHmC-
7eMEL. Peaknua oGbexra MHOTOTpAHHA, MHOTOACHEKTHA. B~ |
Gop Toro acmeKTa, Korophii mpefcTaBifer HAWGOMBMEE MH- |
‘yepec, KaK Pas M 3ajaeTcsA TENbI0 HCCISMOBaHUA. b

IIpm TpapmumonHOM, He MaTeMaTHIECKOM, IOLX0Me Hceie-
NOBATENh CTPEMHTCH KAK-TO y4eCTh PA3HHE AaCHeKTH, B3Be-
€ATH WX ¥ OPHHATDH «COTACOBARHOE) POINEHWE 0 TOM, KaKoif
onnT «ryume». OfHaKo pa3HHe SBKCOEPHMERTATODH IIPOBENYT
CpaBHeHME ONEITOB HO OFWHAKOBO, Pasznuudsa, ecid XOTHTe,
QOHO M3 -WPOABIEHWH «TANAHTAY WCCIENOBATeId WX ero
‘$fesmapHOCTHY. :
~ llpeskne gem cdopmynmposars TpeGoBamms K mapaMer-
paM ONTMMH3ANUK ¥ heKOMEHJANAHE 10 UX BHGOPY, HOBHAKO-
MEMCSL C DAa3NMIHHMH BUAAME IapaMeTpOB.

4

2.1. Bun mapaMerpoB ONTHME3ATHH

I. B zaBmcmMocTH 0T 06BeKTa H NEeNH HCCAEAOBAHESA Hapa-
MeTDH ONTHMM3AIAA MOTYT GHTH BeCbMa Da3HO0GDPa3HHIMA.
Mro6H - OPHEeHTHPOBATECA B HTOM MHOT00GPAasHE, BBefeM
WeKoTopyo Kiaccmbpumramuio (pme. 2). Mu mHe crpemMuMcA K
BOBJAHAI0 NOMHOH M neransHOM Kiaaccmpmrammm, Hama sa-
Ja4a — HOCTPOATh TaKyl YCIOBHYI0 CXeMy, KOTOpas
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meo";ana 61 pAx NpaKTHYIECKW BaKHHX C/Iy9aeB M IOMOTala
9KCHeDHMEHTATOPY OPHUEHTHPOBATHCA B DEalbHHX CHTYa-
nuAx. - g \

Peanrane curyanmmu, Kay mpaBumio, caoxpi. Omm gacro
TpefyoT OTHOBPEMEHHOTO Y9eTa HeCKONBKHX, HHOTHA OYeHb
MHOIMX, TapaMerpoB. B mpummmme Kamgsli o0BeKT MoOKer
XapaKTepus30BaThCs CPasy BCeHl COBOKYNHOCTHIO MAapaMeTposB,
OpUBEHeHHHX Ha PHUC. 2, WA TOOHM TOIMHOKECTBOM W3
8TO# COBOKYNHOCTH. J[[BmiXemme K ONTHMYMY BO3MOIKHO,
ecan BrOpaH OWH eIMHCTBOHHELA IapaMeTp OLTHME3AIAH.
Torna npodne XapaKTEePHCTAKY TPOTECCA YiKe He BHCTYHAIOT
B KaYeCTBe ITapaMeTPoB ONTHMHA3ANWW, a CIY;KAT OTPAHHTe-

~

<~

%,

gusamu. [pyroi nyTs — mocrpoenue 0606ImMeHHOT0 apamMeTpa

ONTHMHUBATAN KAK HOKOTOPOR QYHKUME 0T MHOKECTBA HCXOX-
HEX Vo
B POKOMMEHTApPYEM HEKOTODHE 3JA6MEHTH CXEMH.

IKOROMEIECKHe HAapaMeTPH ONTHMWBANME, TaKWe Kak
npubHIs, ceGecTonMOCTh ¥ PeETabeTBHOCTE, OGHIHO MCIONE-
SYIOTCA IIPM WCCJIENOBAHUE HeHCTBYIOIIAX IIPOMHIIICHHLX
06BeKTOB, TOTfa KAK 33TPATH HA SKCUEPUMEHT MMEET CMHICIH
ONeHMBAThL B JIOOHX WCCIGNOBAHHAX, B TOM 4mCie B mafo-
paroputix, Ecim mema oueiToB ogmmakoBa (cM. «Orpammge-
HESA»), 3aTPATH HA HKCICPEMOHT NPONOPHUWOHAJPHE IHCIY
ONHTOB, KOTOPHe Heo6X0AIMO HOCTABHTH JIA DOMeHHS JaH-
HOX sajagd. JTo B BHAYWTENBHOH Mepe ompefeider BHOoD
NJaHa YKCHePHEMEeHTA. /

Cpenn TeXHUKO-3KOEOMAYECKHEX HapaMerpoB Hamboabimee
pacIpoCTpPaHeHRWe WMeeT HPOH3BOAETONBHOCTH. 1TaKwe mapa-
METDH, KaK ROJNTOBOYHOCTh, HAJS/RHOCTH M CTabWIBHOCTD,
CBASAHH ¢ NIATeTHSHNME HabmogeEmsamu, VMeercsa mexoro-
PHEA OIHT HX WCOOJB30BAHKA NPU U3YIEHUE H0POTOCTOAMMUX
OTBETCTBEHHKIX 00BEKTOB, HATIPUMED PajfwodJeKTPOHHON am-
OapaTypHL.

Ioarm Bo BCeX HCCHENOBAHWAX MPHXOMATCH YIHTHBATH
ROAMYECTBO W KATeCTBO IIOJNYYaeMOTO MPONYyKTa. Hax mepy
KOJHYIeCTBA MPOAYKTA WCIOIB3YIOT BHXOX, HAIPHMEp, IpO-

# X. I'yd, P, 5. Maros. CucreMoTexanxa. BBeflerme B NPOEKTAPO-
BaHue Gonpmux cmereM. M., usn-Bo «CoBeTcroe pamgmo», 1962; J. vor.
Neumann, O. Morgenstern. Theory of games and economic beha-
viour. Princeton. N. Y., Princeton University Press, 1947; B. M.
Hobrun, BrGop SROHOMIYeCKWX KpHTepHEB ONTHAMABAIAN PEMKHAM-
BHX W KOHCTPYKTHBEHX HapaMeTpoB pearTOpoB.— XMMudecKas
IOPOMEIIeHHOCTS, 1968, M 3.
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TeHT BLIXO/la XUMMTECKON PeAKIMH, BEIXOL TOJHEIX nanew
[Moxazarenu KadecrBa 9pesRHYANHO PasHOOOpasHH. B Hite
Hiefi cXemMe OHM CIPYNUHMPOBAHH Ho BUAAM CBoicTs., Xa-
PaKTePHCTHKH KOJMIECTBA W Ka1eCTBA IIPOAYKTa oﬁpaaym
TPYyNOy TeXHUKO-Te XHOJIOTHYeCKUX IapaMeTpoB.

Iox pyGpuKoi «opoumer CTPYNNEPOBAHBI PABIMIHBIC MR-
PaMeTpHl, KOTOPHE Pee BCTPEUAOTCH, HO He ABJIAITCH
MeHee BaskgrMm. Cioja momanu CTATHCTHICCHHE napamerp,
MCIOJIB3YeMble AAS YIy9ImeHHs XapaKTePUCTUK Cydainsty
BeJHUME UM Crydadiamx ¢yEkmuii. B xadecTBe upmmepus-
Ha3oBeM 3a/]a9¥ HA MAHWMASATUIO KWCIEPCUH CIYIalHON Be-
JTUIAHE, Ha YMEHBIIGHHEe 9MCIA BHODPOCOB CIyIaiHOTO Hpo-
fgecca 3a (UKCHpOBaHHEA ypoBeHB H T. A. llociezHasa saga-
93 BOBHWKAET, B JaCTHOCTH, IPH BHOOpe ONTUMATLHHX Ha-
CTPOEK ABTOMATHIECKUX DETYATOPOB MM IPH YiIyTICHNE
cBoiicTB HETe# (IPOBOJIOKA, MPAKA, UCKYCCTBEHHO® BONOKHG
u 1p.).

C poctoM cioHOCTH 00'BEKTAa BO3PACTAGT POIb ICHXOJIO-
FAYeCKEX ACHEKTOB B3aUMONEACTBHSA 9Y6J0BEKA WM JKUBOT-
HOro ¢ o6BberToM. Tak, np¥ BHOOPE ONTHMAIBHOE OPTaHU3R-

mum pabogero MecTa omepaTopa mapaMerpoM OUTHMABALEN
MOKET CJHYMHTH 9HCJI0 OMMUGOYHEIX NeACTBEN B pPasindHbIX’
- BOBMOKHEIX caTyanuax. Ciofia OTHOCATCA 3aadl BHPaGOTKE
YCIOBHHX pedlieKCOB THIA 3alad (KPHCH B JaGupuaTes.:

Ilpw peuwreHn® 3a7a9 TeXHMIECKON HCTETUKM WM CPaBHe-
HUH IPOU3BEJIEHUi HCKYCCTBA BO3HUKAET NOTPeGHOCTD B 9CTE+
TA9ecKuX mapamerpaX. OHE OCHOBAaHH Ha PAaHTOBOM ToAxoze,
KoTophiit GyleT PacCMOTPeH HUKe. :

TakoBE HEKOTOPHe BHIAL NapaMeTpoB ONTHMH3ANAH,

Jasaiite paccMoTpEM cieqyiomui mpumep *

Npuamep 1

Bo Bpemsa 2-# MupoBOH BOMHBI HECKOJABKO COT AHTIEHA-:
CKHX TOPTOBHX cynoB Ha CpenmaeMHOM Mope GBI BOODYiHe- i
HH 3¢HUTHEIME OPYAMAMY JIJIs 3AIIATH 0T BpaskecKux GomGap-
AEpoBmMEKOB. IloCKOMBKY 970 MepompuATHe 6HIO KOCTATOH
HO JopormM (rpe6oBalioch EMeTh HA KasKAOM CylHe G0eBYI:
KOMAaHAY), 9epe3 HeCKOJBKO MeCANeB DEMININ ONPHHUTH ero
apderTurocTh. Hakroit ma mapamerpos omTuMusauum Goliee
NOAXOMUAT AJsi pro#t mejum? -

* r.X. TI'ys, P.3. Makoa. YK. cOq.
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Yyeno cOnTrx camoneros. Q6pararech K nyHKTy 1.

IloTepu B cyfax, OCHAINEHHHX OPYAUAMM, II0 CPABHEHHIO ¢ cynaMH
Ge3 opyamit. O6paTuTech K TYHKTY 2.
' Ecau BH 3aTpyAHAETeCH B BHGOpPE OQHOTO U3 BapHAHTOB, TO 00pa-
TETECH K DYHKTY 3.

1. Bu cumraere, 4T0 3¢QeKTEBHOCTH YCTAHORJIGHUS OPY-
 fuii Ha TOProBHeE CyHa MOKHO OIEHATH THCIOM COHTEHIX
- eamosteroB. BEI BpA u cMoTyA G 3aHATH HOCT KOMAH/yIOMe-

\ ro aAramitckuM guorom Ha CperusemaoM Mope. Brbpammrit

‘BAMHA IapaMeTp OLTHMH3anUM OleHuBaeT sdPeKTHBHOCTD
! YRUTITOKEHUA caMolieToB. B To ke BpeMa ficHO, 910 3HAYe-
MU MapaMeTpa ONTHMU3ANEN B 9TOM Caydae GyAyT HUSKUOMH,
‘AR KAK CYMECTBYT KyfAa Goxee sdderrTuBEEE CpeJCTRA
CBRAA 9ro meam (aBHarus, GoeBo# (IoT), YeM BeHHTHEE OpPYy-
"AEmA Ha TOPIOBHX CyJax.

BepauTecs ¥ nyrkry I m BHGepuTe Apyroi orser.

2. Bu noxaraerte, 9To 5$PeKTHBHOCTL YCTAHOBKA OPYAmi
_RA TOPTOBHE CyZJa MOKHO OIPHHUTH CONOCTABJICHHEM IOTEPH
B CyZaX, OCHAMEHHHX OPYAWSAMH, C IOTepPAME B cyjax Ges
opyauii. 910 pasyMHEIA BEGOD TapaMerpa OLOTHMM3ANUH,
“WOTOMY 9TO OCHOBHOM 3ajadeil npu yCTaHOBKe Opyxuil Omuia
~samuTa cynoB. CaMoJIeTH BHHYKHEHH OLUTH TeUepb UCIOIb-
" BOBATh MPOTHBO3EHUTHEE MaHEBPH u GomGomeranme ¢ GoJib-
“moff BHICOTH, 9TO yMembmamno morepm. Ma amciaa araxoBas-
“WHX CaMOJeTAME TOPTOBHX CYH0B € 3eHUTHHIMH ODYAHAMHE
@810 moromneno 10% cymoB, a morepu B cymax 6e3 opynmit
“socraBmam 25%. 3arpaThl Ha YCTaHOBKY ODPYAuit M cofiepra-
ane G0eBHIX pacueToB OKYNHIMCh O9eHb 61:1ch0.

* % %

Bu mosmakoMmancs ¢ maun6osee pacupoCTpaHeHHHMH BH-
-AAMH TIapaMeTpPoB ONTHMHUBanuu. Temephb faBafite mojoineM
"R paccMOTpeHNI0 TpeGoBaHUIl ¢ KOTOPHMHU CBA3aH MX BHOOD.

ITepexopnre ¥ nynkry II.

3. Bu sarpynasAerecs B Bhfope mapamerpa ONTUMH3aL{HK
AR OTeHKHA 5 PeRTEBHOCTY YCTaHOBKYU OPYAH# HA TOPTOBHX
‘gymax. BeposaTHO, BaM He O0YeHb HPABHTCA BOGHHO-MOD-
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-CHafl TeMaTHKAa, HO 9T0 JeJarTh, €CJAH aBTOPCRKUH KOJIEKTHB
Ha 2/3 COCTOMT U3 MY;KIMH, U 9TO HAXOMUT OTPaykeHHe B IIONI-
6ope mpumepoB. Hakryio nens crapmiu uepen coboit amriu-
gqane? CokpaligHme HOTePh B cyAaX. UTo HyKHO 3HATH I
oneHKM sQgexTEBHEOCTH MepompusaTmiA? (OueBuamo, DoTEepH
A0 YCTaHOBJIeHWSA BE€HHUTOK M IOCIe 3TOTO.

Bepniitecs K ogHOMYy H3 BapUaHTOB IyHKTa I.

2.2, TpeGorammsa K napaMeTpy ONTHMU3ANHN

711 Ilapamerp onTMMEUBANUE - HTO IPHUBHAK, IO KOTOPOMY
MH XOTHM ONTHME3HMpOBaTh mpomnecc. OH foueR GHTH K o-
Iu9Y9eCcTBEeHHHNM, 3aJaBaTbcd SmCIoM. MLI [o/KHEH
yMeTh ero HMaMepATh UpPE J000# BOBMOMKHOH KoMOmmammm

- BHOpaHHHX ypoBHeit Pakropos. MHOKeCTBO 3HadYenmit, KOTO-
. PHe MOMeT OPMHEMATh NapaMerp ONTHMHU3arnuu, GygeM Ha-
_8HBaTh obJacTsio ero ompejenenua. O6xacTd ounpefenenus
Moryr OHTH HeUpePHBHHMHU W HHCKPeTHHMH, OrpaHUYeHHHI-
ME ¥ HeorpammieEEnME. Hanpmmep, BRHXOX peaKmum — aTo
napaMerp ONTHEMU3ANME C HeDPePHBHOW orpasmYeHHOR 06-
nacTeio ompefiesienda. OH MojKerT M3MEHATHCA B HHTEPBAJE

ot 0 mo 100% . Uncao GpaKkoBaHHBIX MBEJIEHUHA, TUCIO 3ePEH '

Ha nuidde cnnasa, YHCIO KPOBAHHX Telell B mpofe Kposd —
BOT IPHMePH DapaMeTpoB ¢ AUCKPeTHOH 06IacThio ompemelie-

HUA, Orpagm9eHHON CHEBY.

YMmers MaMepATh mapaMerp ONTHMHUBAT(MHE — 3TO BHAYUT .

pacmosarars mogxopamum npubGopoM. B psage caydaeB Ta-
Koro mpubopa MojKeT He CYMeCTBOBATH WM OH CIMIIKOM J0-

por. Ecau mer cmocofa KoJnM9eCTBEHHOTO M3MEpeHUuA Pesyib- -
TaTa, TO LPHUXOJATCS BOCIOJb30BATHCS IPHEMOM, HA3HBAe- -

MEM PaH;KMpOBAHUeM (PaHTOBHIM moaxofoMm). [Ipm srom mapa-
MeTpaM ONTHME3aIW¥ LPHCBAEBAITCH OUEHKH — DAHTH 1O §

sapanee BHOpamHOX mKanxe: AByXOanbHEOM, NATHOATBHOR
% T. . PagToBHI mapaMerp AMeeT JUCKPETHYIO OTPAHNICHHEYIO -
o6nacTs ompefeneHmA. B upocrefimeM ciayae o6iracTh Co- -

HepKET ABa 3Ha9eHusA (Aa, HET; XOPOIIO, II0X0). ITO MOMKeT

COOTBETCTBOBAThH, HAUPUMEDP, TOXHONE mpoAyKOEH X Gpary. -
Parr — sr0 KoamYeCTBeHHAA OLEBKa IapaMeTpa ONTHMH- -,

3amum, HO OHA HOCUT YCIOBHHIM (CyOBeKTHBHEIH) XapakTep.

Msl cTaBEM B COOTBeTCTBHE KaYeCTBEHHOMY OpusHaKy HEKo-

TOpOoe YMCJI0o — PaHr.
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. Jina ramporo (uauYecKd H3MepAeMOTO IapameTpa OUTH-
. ME3AIAYM MOYSHO HOCTPOMTH paHTroBhi# amanor. Ilorpe6HocTs
- B UOCTpOGHI/H/I TAKOT0 aHaJd0ora BO3HHIKAEeT, eCJH HMCEIOHueCA
B PACHOPKCHUY HCCIAeR0BaTeNd UHC/IeHHBE XapaKTePHCTH-
" KM HETOYHEl MJIM HEW3BECTeH CI0c00 MOCTpPOeHHUs YHOBJIeT-
_BOPHTEIBHEIX UHCJICHHHX ONEeHOK. IIpu mpouuxX paBHEIX yC-

JOBMSIX BCET/IA HY/KHO OT[ABATh NpeAUmodTeHUe (UIHIECKOMY
. MSMOPEHMI0, TAR KaK PAHTOBHII MOAXOJ] MeHee TYBCTBUTEJEH
‘W C ero DOMOIIBI0 TPYAHO M3ydarb TOHKME 3PQerTHI.

HHpumep 2

Bama Repa pemmia ucneysb A0JOYHBIA DUPOT IO HOBOMY
penenty (aHaJoTHIHEIA NpUMep PAcCMOTPeH B auTeparype *).
BaM, KoHe4HO, TPYIHO OCTATHCA B CTOPOHE, ¥ BEL Ipejiarae-
o efi CBoU yCJAYIU o OUTUMH3ALUM 9TOTO mponecca. llesan
mporecca — IOJaYyYeHHe BKYCHOI'O OUpOTa, HO Takafd GopMy-
" NEPOBKA IeJU ellle He AaeT BOSMOKHOCTA HPUCTYIHTh K ONITH-
MESANuE: He0OGXoMuMo BHOpATH KOJWYECTBEHHEH KpmTepni,
XapaxTepU3yOUEli CrelleHb KOCTHReHUA Heau. Momo mpu-
RATH Cle[yIOIlee PelleHme: 096Hb BKYCHBIR HUPOr MOJyYaeT
OTMETKY 5, TPOCTO BKYCHELA IHPOT — OTMETKY 4 u T. [.
" Kak Bum monjaraere, MOKHO 1M TOCJe TAaKOTO pPenIeHUs

nepexonvuTh K ONTHMHU3aNRH Uponecca?

Ja. Obparurech X NyHKTY 4.
Her. O6paturech K OYHKTY 5.
He snato. Ofparnrecs K MyHKTY 6.

4. Bu cumraere, 9r0 OpOCTABICHNE OTMETOK 110 BKYCOBHIM
€BOMCTBAM JjaeT BO3MOKHOCTH NEPEHTH K OINTHMABAMNUN,
Hy 910 Ke, MH ToKe TaK AyMaeM. 3/ecCh MCIOIXb3VeTCsd
pauEupoBauue. Ecau ger coocoba KolmIecTBeHHOTO
MBMepeHuS pes3yJpTara, TO PAHTOBHE NOAXOA HEOOXOMUM.

O6parurecr K nyuxry 111.

5. But cauraere, 9To mpOCTABICHNE OTMETOK MO BKYCOBHIM
-cBoiicTBAM He MaeT BO3MOKHOCTH HePEeHTH K onTHMU3ALNH.
“Tar nu sro? Ham HeoGxoquMo Kak-7o KOIHMIECTBEHHO TIpeI~
CTAaBUTE pPE3YABTAT IPUTOTOBJIeHuWA uupora. Mosker OHITSH,

®.H. Smith, A. Rose. Subjective responces in process investigati-
on.— Industrial and Engineering Chemistry, 1963, 55, Ne 7.
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' BaM He HpaBurcA uATmOadnbHasA mKana® Torma Bel Moskere
OIEHMBATH MO AByXGainpHol (I — BRycHHE mupor, 0 — He-
BKYCHHIHl nupor), fecAtabannpHoil ¥ T. 4. TyT BaskeH TpHUH-
OWII: H606XOJII/IMa VMEHHO KOJJHYeCTBeHHAaAONeE R
K a KageCTBA THPOra. JTa KOJIMIECTBOHHAR OICHKA HOCHT.
ycaoBaHHA (Cy6berTHBHHIT) XapakTep. M crasuM B coor-
BeTCTBUE KAYECTBEHHOMY IPHU3HAKY HEKOTOPOe YHCI0 — PAHT.

Ecam mnmpory Oyfer mocTaBjeHa HAWBHCIIAf OLEHKA,
TO CBOIO 33Ja4y BH CMOKeTe CIATATH BEIIOJIMEHHOHE. ITo
ORMH M3 CIOCOG0B KOJIMIECTBEHHOTO M3MEDeHUsA pe3yJabTaTa,
Ha3LBaeMBIZ DA HT O B Bl M. :

Tenepr BaM Oygmer merpynumo B myHkre I Brfpars nmpaBmibHBIE
OTBeT. '

6. Bu He puckyere NPMHATH peIleHWe 0 BO3MOKHOCTH -
ONTHMMHU3ATHU C IIOMOIILIO HpOCTaB.HeHI/IH OTMETOK II0 BKYCQ- -
BHIM cBoiicTBaM. [laBaiite pasGepemca. Ham Bammo ® o o m=
9eCTBEeHHO OUSHATh PE3yJNbTAaT ONTHMM3ANEU. Pemraer
au oTMeTKa 3Ty 3amagy? Homeuro, DOTOMY 9ro, KaK MH [0~
TOBOPHIINCEH, OTMETKA O COOTBETCTBYET 0UeH)L BKYCHOMY OUpO-.
ry u 1. A. [pyroe peso, 4ro »sTOT HOAXO0[d, HA3HBaeMbk
PAaHETOBBH M, 99CT0 OKA3HBaeTCA I'PYOHIM, HeTyBCTBUTEIb-
BEM. Ho BO3BMOKHOCTL TaKOH KOJIMYeCTBEHHOI ONEHKH pe-
3yJBTATOB HE [0JKHA BHI3HBAThL COMHEHuiA.

Bepunrech ¥ myukry II u Bmfepure npaBHILHEIL OTBET. .

IIl. Jdpyrue mpuMepH paHroBOr0 MOAX0A: OIpejelieHHe
9eMIHOHA MHPa W0 (UIypPHOMY KATAHUIO MM TUMHACTHKe,
AerycranuA BHH, CPABHeHHE NpPOU3BeTeHMN MCKyCCTBA M T. X, -
Wnm, ecom XoTure, M3 06IaCTH XMMMHU: ChaBHEHUE IIPOAYK-
TOB IO IBeTYy, IpPO3pagHOCTH, (opMe KDPHCTAJIIOB.

I Cnegyoniee TpeGoBaHye: mapamMeTp OUTHMH3AIME IOJKEH
BHIPAKaThCA OJNHHUM gHciaoM. Uuaorza sro moaygaercs
eCTeCTBEHHO, KaK permerpamus Tmokasamums npmGopa. Ha-
IpHEMep, CKOPOCTh ABUJKEHUS MAIINHH OIpefeNAeTcss 9uc-
JoM Ha compoMerpe. Yamie IPUXOAWTCH HPOUBBOLHTH He-
KOTOpHle BhIYMCJHeHHA. Tak GpBaeT OPH pacdere BEIXOLA
peakmuu. B xumum gacto Tpefyercs LHONydaTh IPONYKT €
3aJJAaHHHIM OTHOUIEHHEM KOMIOHEHTOB, Hamnpumep, A : B =
= 3:2. OpuE ¥3 BO3MOYKHLIX BAPUAHTOB PeINeHUA MOFOGHEIX
3a/jlad COCTOMT B TOM, 9TO0H BHPA3HTH OTHOHMIEHWE OXHEM
amcioMm (1,5) m' B KagecTBe mapamerpa OUTHMH3ATHUE HOJB30-
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BaThCA 3HAYCHUAME OTKJIOHEHMH (MK KBafpaTOB OTKIOHEHKH)
0T BTOro 9mcIa.

Eme ofHo TpeboBaHMe, CBA3AHHOE C KOJIMICCTBeHHON Ipu-
pojoli mapaMerpa ONTUMM3AIUY, — OJHO3HAIYHOCTD
B CTATHCTHIECKOM CMBICITe. 3aTaHHOMY HADODY 3HaYeHui Pax-
TOPOB [OIKHO COOTBETCTBOBATH OHO C TOYHOCTBIO [0 OIHGKH
9KCOEeDPMMeHTa 3Ha9eHHe DapaMerpa omTmmumaauumu. (OmEaxo
ofpaTHOe HeBEPHO: OJHOMY M TOMY ke 3HA9eHHI0 IIapaMmeTpa
MOTYT COOTBETCTBOBATH pasHeie HAGODH sHadeHHmit (arTo-
poB.)

Jnga ycomemuoro RXocTuyKeHHMS NeJH HCCIELOBAHUA He-
o0xoguMo, 9TOGHL HAPaMeTp ONTUMU3ANUH AeHCTBHTEIHHO
omeREBaX d()PeKTHBHOCTE (QYHKIHOBEMPOBAHHA CHCTEMH B
3apaHee BHOpagHOM CMEICae. IT0 TpeGoBaHWe ABJIAETCA
TJIaBHHIM, OLpeesifioNuM KOPPEKTHOCTh HOCTAHOBKI 3a/a9M.
«Ecam Mu tTpe6yem moGefbl M He 3HAeM, 9TO IOApPasyMeBaeM
TOJ 9THM, MBI BCTPETHMCA C OPU3PAKOM, CTYJAIMUMCA K HaM
B QBephby *.

IIpepcraBnenne 06 aPeKTEBHOCTH HE OCTAETCA HOCTOAH-
HHM B Xoj¢ uccaegoBanus. OHo MeHAeTCA IO Mepe HaKomJe-
HES WEQOPMANUN B B 3aBUCHMOCTH OT JOCTHIHYTHX pesyib-
TATOB. JTO NPHBOJAT K IOCIEOBATEIBHOMY NIOAXOAY IpH
BEIGOpe mapaMeTpa ourdMmsanuu. Tax, HampuMep, HA HePBHX
CTafWAX UCCICOBAHNAA TOXHOJIOTHIOCKHEX HPONeCCoB B Kadecr-
Be IapaMeTpa ONTHMHU3AIMHE TACTO UCHOJIB3YeTCA BHXOJ, IPO-
AyKra. OmEakoe B JanbHeHIIeM, KOTAA BOBMOKHOCTE HOBHIIe-
H¥sA BHIXOJa HCYepHAaHA, HAC HAaYWHAIOT HHTEPECOBATH TaKHe

mapaMeTps, Kak ceGecromMoCTh, IMCTOTA IPOAYKTA H T. JA.

ToBopsa 06 onemxe sddexTEBEOCTE (YHKOHOHMPOBAHMSA
CHCTeME, BAJKHO MOMHHTE, 9T0 Pedb MAET 0 CHCIeMEe B IeJOM.
Yacro cmcreMa COCTOMT W3 Psifia HOACHCTEM, KaykKmad M3 KO-
TOPHIX MOKET OLeHUBATHCHA CBOMM JIOKAaJBHHM IIapPaMeTPOM
onraMusanuu. Ilpm oToM ONTEMANBHOCTH KaKROH M3 HOX-
CHCTEM IO CBOEMy IapaMeTpy ONTHMUBALMM «He MCKI09aer
BO3MOKHOCTH THOEIN CHCTeMb B HeJoM»**,

Hpamep 3

llpr ¢noranum cyabdummeor pyss B aGOpaTOPHHX yc-
JOBHAX H3yIanach d>QPeKTHBHOCTH NPHMEHEHHS HOBOTO pe-

. g Bunep. Y. cou.
** Cm. Bup. KuGepretura n yhnpaBiieHne IpomsBofcTEOM. M., mag-Bo
«Hayra», 1965,
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Puc. 3. Cxema (PJIOTALMOHHOrO 0GOTAILEHNA PYABL

arenTa-menoobpasoBarenst mo cxeMme puc. S *. B xKagecrBe
napaMeTrpa OHTUMHU3ATNHA BB16p3H0 H3BJIe9EHIE (HpI/I 3aJaHHOM
KadyeCTBe) KOHIEHTpaTa B oOCHOBHOU ¢uoramuu. Ilocae
opoBeJeHus 9KCIlepuMeHTa BBIACHUJIOCH, YTO peareHT maer
Golee BEHICOKHMA BEIXOJ[l KOHUOEHTPATa MO CPABHEHHUIO C Tpei-
HEM ImeHooGpasoBareieM. Kaxk Bu cumTaere, 060CHOBARHO JH
BblﬁpaH mapaMeTp OOTHMM3alnuHh, €eCJdH CTaBUJach 3agada
ONTHMHU3AIUN BCEro Iipomecca Q)JIOTa]IPIOHHOI‘O 060ra1]1eH12m
pyAsI?

Ha. O6parurech K TyHKTY 7.

Her. OGparurech K WyHKTY 8.

He srawo. O6paturtech K TYHKTY 9.

¥ 1. A. Bapcruii, H.H. Haakcun. KpuTepuu onTEMU3aUUH pas-
AeNATeNbHNX mpomeccoB. M., msg-Bo «Haywan, 1967.
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7. Bu orBermim, 9T0 mapaMeTp ONTHMH3AIUYM — HM3BIE-
9eHWe KOHIEHTpaTa B OCHOBHOM ¢uorarmuum — BeGpan o6oc-
HOBaHHO, XOTA ¥ CTaBUJIACH 3aJa4a OONTUMH3ALMMU BCEro IIpo-
necca ¢uoTanmOHHOT0 oforameHus PyAH. A pe3yabTarh
HPOMEIMIJIEHAR X ACTHITAHUY MOKA3adu, 9T0 YXYAMHAIOCE H3-
BIIeGeHNEe W KaUeCTBO KOHIEHTpara IO0Cje KOHTPOIBHOHN ¢uro-
TalM, 9T0 MOBIMJI0 HA HUTAHUE OCHOBHOH ¢JoTramuu U B
UTOre NPUBEJO K CHUIKEHUI0O BEIXOJA ¥ KadyecTBa IO BCeMy
LHKJIY. : .o

Toaromy BepHETech XK nyrkry III u Bnfepure Apyroi otBer,

8. Bu orBeTmnm, 9TO0 HApaMeTp ONTEMHBAUNE — H3-
BJIeUeHYE KOHIIEHTPATA B OCHOBHOH (oTamul — OpH perre-
HUM 3a[a90 ONTHMH3AIUE BCETO Ipoliecca (I0TAMUOHHOTO
oboramennst pyasl BHIOpaH He coBCeM 000CHOBaHHO. ITO mpa-
BHJIBHHE OTBET, IOTOMY 9TO CYI{ECTBOHHO JOCTHHKEHNO KOHEYU-
HOH TeJM — HOJydeHWe TOTOBOTO KOHIEHTpATa (mocie Jepe-
quCTHOH (pIoTanuu), a BHOPAHHHE HapaMeTp OUTHMW3aNUK
xapaxrepuayer 3pPeKTHBHOCTD JOCTHKEHUA IPOMEIKYTOYHOR
neau. IIpomeskyToumas menb — NOBHIIEHHEe BEIX0HA KOH-
meHTpaTa OoCiIe OCHOBHOH d¢uroramuu — 6ETa JOCTHTHYTA,
HO IPH NPOMHINLIEHHBX HCHHTAHMAX CHUBUIUCH II0KA3ATeln
KOHTPONBHO! (oTamuy, 9TO NPUBEI0 K CHHKEHUIO HW3BJe-
9eHWsS ¥ KageCTBa KOHIEHTPaTa IO BceMy Hmukny. Ilapamerp
ONTHMHU3ANKAYE OKazalci Hed PPe KTUBHE M C TOIKH
BpeHNs NOCTMKeHNS KOHEOYHOH meinm.

Ha »ry cropormy mapamerpa ONTHMH3AIWE 00pamaercs
BAMManue B KHEHTe bupa *: «OrauunrtelbHOH 0COGEHHOCTEHIO
n000f KuGepHeTHYECKOR CHCTEMBl MOJKHO CYHTATH MOJHYIO
GecCMBICIEHHOCTD  PACCMOTDPEHES ee WHAYe, KagK eJUHOTO
OpPTaRuaMay. :

O6parnTech Aanee K myHKTy 1V,

9. Bm sarpynamserecs B BhGope pemeHus. locmorpure
elle pas cXeMy nponecca (puc. 3). MccmexoBarenu BHOpann
mapaMeTp ONTHMHU3AINW, KOTOPHM XapakTepmayer sddeKrns-
HOCTh JOCTHKeHWA IPOMEIKYTOYHOH Weau — NOBHINEHHE BEH-
Xo/la KOHIEHTPATa HA OCHOBHOM ¢uoranmu. Ha mocmemmeit

® Cm. Bup. YK. co4.
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cTaguu, MOCje LepeIucTHON IOTAaNHM, HOMydaercd TOTOBHM
KormenrTpar. MoyKHO Jd PesyabTarTsl, JOCTHTHYTHE Ha LpPO-~
MeKYTOYHOM CTa dW, OTHECTH KO BCEMY Ipoleccy?

Bepuurecy k gyskry 111 u BpGepure ofHO 3 1IepBHX ABYX yTBEpP-
IeHHIT,

IV. Majo mmers 5 ¢ e K¥ @B H B i DapaMeTp OOTHMH-
saumn. Hayo eme, 910661 0oH GBI 9QQeKTHBHEI B CTaTH C-
THEYe CKOM CMHCIe. IloEATHe cTaTmCTHUeCKOd sddex-
THBHOCTH JOCTATOYHO CIOKHOE, M MH He OyAeM 3/eCh SaHH-
MaTheH TOIRHMA dopMynupoBramu. Daxrugecku 310 Tpe6o-
BaHHe CBOAUTCA K BHOOPY HapaMeTpa ONTHMHU3AIHH, KOTO-
pHit ompefensercd ¢ HauboabIIeH BO3MOKHOH TOYHOCTHIO.
(Ecnmu w »Ta TOYHOCTH HEJOCTATOYHA, TOTHA IPHXONHTCS
o6pamaTbess K YBEJIMYEHHMIO YHCJIA TOBTODHHIX  OIBITOB.)

Ilycrp, mampumep, Hac HHTepecyeT NcCJe[JoBaHHE NPOT-
HOCTHHX XapPaKTePHUCTHK HEKOTOpOTO cmjaBa. B Kazecrse
MepH IPOYHOCTH MOKHO HCHOIb30BaTh KaK MPOYHOCTH HA
paspuiB, Tak ¥ MakpoTBeprocTs. [lockoabKy aTH XapaKrepuc-
THKE (PYHKIHOHAIBHO CBS3AaHE, TO C TOUKH 3peHus 3ddex-
TEBHOCTH OHH 3KBUBajieHTHH., ONHAKO TOYHOCTH H3MEDEHHS
mepBof XapaKTePHCTHKH CYMIECTBEHHO BHIIE, FeM BTOPOM.
TpeGoBaame craTucTHIecKofl >PPeKTUBHOCTH 3aCTABIAAET
OTJATh WUPEJINOYTeHNe IPOYHOCTH Ha paspHB.

Cregywomee TpeOoBaEWe K DapaMerpy OLTHMHSALHAA —
TpeGoBaEle ¥ HEABEePCAMNBHOCTH HIM T O JHOT H.
Ilog yauEBepCadbHOCTHI0 DapaMeTpa OUTHMH3AMHH HOHEMAET-
CA ero CmoCOGHOCTH BCECTOPOHHE XapaKTepH30BaTh OGHOKT.
B gactHOCTH, TeXHOJOTUIECKAe MapaMeTPH ONTHMHUBAINY He-
HOCTaTOYHO YHWBEDPCAJLHH: OHE He YYHTHBAKT 3KOHOMHE-
Ky. YHHEBepCaNbHOCTBIO ofIajalor, Hanpumep, oGobmeHHke
mapaMeTps ONTHMHUBALMH, KOTODHe CTpOHTCH Kak QYHERIAR
OT HECKONbKHX 4aCTHHX mapameTpoB *

Tlpumep BEHGOpa mapaMerpa onmmnsaunn, obaagarnme-
ro mOJHOTO#, paccMoTpen B pabore * * [us MpOmecCOB 30HHOR
nepexpucraxiusanui. OOHYEO HIPpUMeHAEMEH A 9TOH Helm

* B. M. Jo6run. Y. cou.

** B. H. Buzdoposux, IO, II. Adsep, A.E. Boivnan. 06 onenke
a(peXTHBHOCTA HPOIECCOB 30HHOM HepeRpKCTaJIJI]ZIBaIIKH. Nss.
AH CCCP. Meraanyprus u ropuoe jeao, 1964, N 2
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rosdhdurenT pacupesierionrs, HPEACTABIANINAN OTHOLIEHUES
KOHI[eHTpPAIMA npuMeceil B TBepaoil M KUAKOUA Qasax, us-
aumue croenuduied. Ilpemiosxken Gosee moaHHN mapamerp
omnmnaaunn — sHTponuiiHaa ¢yuxrua S

2 Z c;;log cij,

j=1 juml

li

o

rae c;;— KOHIEHTpamuA (-l npmMecw (IpM UX Yucie m)
B j-M yY4JacTKe CIMTEKA (PN UX dYHCIe 7).

Henarensro, 9T00H mapamMeTp ONTHMHBAIMM HUMeJd ¢ -
BMTIeCKUHA CMHCH, OHI MPOCTHM H JETKO
BE YMCINSEMHM,

‘TpeboBarme (PUaMIECKOTO CMEIC/IA CBA3AHO C HOCJERY-
Iom;eﬁ HHTepIpeTanmeii pesynpraToB skcnepuMenta. He mpep-
CTaBJisIeT TPYAA OOBACHUTH, 9TO BHAYHT MAKCHMYM H3BJIETe-
HUA, MAKCAMYM COJED;KaHIA LEHHOT0 KOMIOHEHTA. JTH U II0-
Ho6GHEE UM TeXHOJOTHIECKHEE IaPaMeTDH ONTHMABANUN HMEIOT
ACHEHA QU3MIeCKMi CMHICJI, HO HMHOIJA LA HHUX MOMKeT He
BHIIOJIHATHCS, HampmMep, TpeGoBaHWe CTATHCTHIECKOH »h-
¢exruBHocTu. Torma peKOMeHAYeTCS IepPeXOZUTH K Ipe-
obpasoBaH®Iio mapaMeTpa onTuMusanyu. llpeoGpasopanme, Ha-
mpuMep THHA arcsin )y, MomeT cledaTh mapaMeTp ONTHME-
3amuy CTATHCTHICCKM 5PPeKTHBHEIM (HA@pUMED, SUCIEPCUH
CTAHOBATCA ONHODONHBMH), HO OCTACTCH HEACHBIM: 4YT0 e
8HAYAT MOCTHTHYTh JKCTPEMyMa 9STOH BEJMIMHE?

Bropoe rTpeGoBaHue 9acTo TaKie OKA3LIBAETCA BEChMa
cymecTBeRHEM, JIIA TPONECCOB paBNeNeHHs TePMONHHA-
Mu9eCKMe IApaMeTPH ONTEMH3aUnu Gojee YHEBEDCAIbHHL.
Oppako Ha OpPAKTHKe MME IOJB3YIOTCS MAjo: MX pacder Ho-
BOJBHO TpPYHeH.

Hosanyit, u3 sTux AByx TpebomBanmit mepBoe ABJseTCH
fosee CyLIeCTBEHHHM, HOTOMY 49T0 TaCTO y/aeTCA HaHTH Hfe-
AJBHYIO XaPAKTEPUCTUKY CHCTeMBl W CPABHUTE €6 C PearbHO#
xapakrepucTuxod. Muorga mpm sToM Leiecoo0pasHo HOP-
MEpPOBATH IapaMeTp ¢ TeM, 9T00GH OH OPWHUMAJ 3HAGEHUA OT
HYIA [0 eJUHHIH,

Hpome BHCKa3aEHEEX TpeGoBaHUI ¥ HoKeXaHUM mpU BHI-
Gope mapaMerpa ONTHMHU3AIUHE HYKHO elie MMeTh B BHAY, 9TO
HapaMeTp ONTHMUBA KUK B HEKOTOPOI cTelleHN 0Ka3hBaeT BIMA-
HHe Ha BUJ MaTeMaTHYeCKO# MOMe/H MCCISAYeMOTO OGBEKTA.
IKOHOMUIECKHe TapaMeTDH, B CIIY HX AIIUTHBHON mprApo-
ABl, Jerde IPeACTABAAIOTCA HPOCTHMEH (YHKOUAME, 9eM
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dmsmro-xumMmaeckne nokazarenu. He cayuaiino Merons nureli-
HOTO UpPOrPaMMUDOBAHEA, OCHOBAHHHE HA TPOCTHX MOJe-
NAX, MONYYMIHM IMPOKOe DACHpocTpaHEeHHE]HMEHHO B DKO-
HOoMEKe. TeMumepaTypa WIaBIeHHMs CIIaBa | ABJIsETCH, KAK
U3BECTHO, CJIOKEOM, MHOTODKCTDEMAJIbHON XapaKTepHCTHKON
cocTaBa, TOrfA KK CTOMMOCTH CIIaBAa BABMCHT OT,COCTABA JIN-
HeiHo,

Wrax, BH HaBepHOEe Y e NOHANW, 9T0 HAWNTH IapaMerp
ONTUMW3ALMU, YNOBIETBOPAKMUA BceM TpeGoBanuaM, Bce
PaBHO, 9T0 LOMMATH Kap-ITHIY.

2.3. Pesome

MH D03HAKOMUJINCH C HEKOTOPHIMH HPAKTHIECKH BasK-
HEIMH aCUeKTaMu BeChbMa CIOKHOE mnpolsems — BHGOpa
mapaMerpa omruMmsanmu. IlapaMerp onTEM@ZAUE — 3To
pearnva (OTRIMK) Ha BO3fleficTBIA (AKTOPOB, KOTOPHIE
OTPeNeNA0T OBeJeHNe M3y4aeMON CHCTEMEL.

IMapameTpsl ouruMaA3aEN GHBAOT SKOHOMHEIECKUMU, TEX-
HUKO-9KOHOMUYECKAMY, TeXHAKO-TEXHOJOTHICCKUME, CTATH-
CTUYECKUMY, CUXQJOTHIeCKEME ¥ T. 1.

TMapamerp oNTEMHEBATUN HOJIKEH OHTH:

1) 3¢ PeKTUBHEIM C TOYKHM 3PEHHA NOCTM/KEHUA IeJIH;

2) yHuBepCaIbHEM;

3) KOJMYECTBEHAEIM W BHIPAKAThCA OJHHM UHCJIOM;

4) cratncrrgecky 5QPeKTHBHEIM;

5) nmeronmiuM (UBHIECKUI CMBICA, IPOCTHIM U JeTKO BH-
qIICIAEMBIM;

6) cymecTByOmMEM HJIA BCEX pPa3i@IAMBIX COCTOAHUI.

B Tex caywasx, Korja BOSHHKAT TPYAHOCTE C KOJH-
9eCTBEHHOH OHeHKOH mapaMerpos OITHMN3AINY, HPUXOJHUTCSA
ofpamarscs K PAaETOBOMY NOAXOxy. B xome mccaemorammsa
MOTYT MeHSThCS ANPUOPHLE IPeNCTaBlIeHHA 06 oGbeKTe MC-
CJeOBAHMUA, YTO IPUBOJUT K IIOCJIE0BATEIHEOMY HOZXORY
opu BHGOpe mapaMeTrpa ONTHMM3AIMM.

W3 Mmmormx mapameTpoB, XapakTepHayomux o0BeKT Hc-
cleZoBaHMA, TOJAbKO OAMH, 9acTo OOOCUIEHHHHA, MOMKET CIy-
KUTH HapaMeTpoM onrumusaruy. OcTalbHbEe PaCCMATPHBAIOT-
¢ KaK OIpDaHUICHMS.

Mu xoreau Onl, uroOn JamHasd PiIaBa IOMOrJa BaM IIpPH
BHOOpe TapameTpa ONTHMUBAIME B TeX KOHKDETHEIX WCCIe-
JOBaHUAX, KOTOPHE BH IPOBOJHTE.



T'naBa Tperna

®daxTopsI

Temeps HaM UPeJCTOAT PACCMOTPETH CIIOCOOGH BO3MeiicT-
BHA HA ONTUMU3UPyeMsil o6Bekr. Iak BE 3Haere (crp. 21),
criocoGul BO3feficTBUA GHIIM HABBAHEL (AKTOPAMM.

ITocie Toro wak BHOpaH 0GBEKT MCCIESOBAHUSA W Niapa-
MeTp ONTHMU3AIUH, HY/KHO BKJIIOYHTH B DACCMOTPeHHE RCe
CymecTBeHHEE (aKTOPH, KOTOPHe MOTIYT BIHATH HA IPOIECC,
Ecau raxoit-nmbo CYIMECTBeHHEIH $AKTOP ORAIKETCA HEYU-
TEHHBIM, TO 9T0 MOJKeT IIPWBECTH K HeODPUATHEIM HOCJe]-
creusam. Tax, ecaym HeydTeHHHI (AKTOD DPOMBBOALHO (iy-
KTYApOBal — MPUHAMAN CIydaliHble 3HAYEHUS, KOTODPHE K-
CIePUMEHTATOP HE KOHTPOJHMPOBAJ,— 5TO B3HATWTEJLHO yBe-
augnr omuOKy ommira. (Bu mompo6HO IO3HAKOMHTECH C
nmopATHeM <«ommbKa oubitay B ri. 7.) [Ipm nopnepsxammm
daKkTopa Ha HEKOTOPOM (HKCHPOBAHHOM YPOBHE MO’KeT
ORITH OJIYIEHO JIOIKHOE YPefcTaBieHue 06 onTHMyMe, TAK KaK
HeT TAPAHTHH, 9TO (MKCHPOBAHHEIN YPOBEeHBL ABJIACTCA OL-
TEMAaJNBHEIM,

‘Juraresb, BHEMATeNBHO TpounraBumii mi. 1 u ycBouB-
mui, 970 9UCI0 PABNUIHEIX COCTOAHUN o6BeKTa pt, riep —
qncao ypoBHed, a k — 4mcio GAKTOpPOB, MOMKET 3aqaTh BO-
npoc: «Hy a xar ke upeopgosers OONBIIOE IWCIO0 OMEITOB?
Yem Goupmre aKkTOpoB, TeM Gonbile oubITOB. JleficTBUTEND-
HO, YHCJO ONBITOB PACTeT MO IOKA3aTedbHOU Pyarumn. Pas-
MepHOCTb (AaKTOPHOTO IPOCTPAHCTBA  yBeawWdwWBaeTCA, I
MAaTeMaTAKA B TAKUX CIAYIasaX 'OBOPAT O «IPOKIATUE PaszMep-
HOCTMy. PexoMeHJamuym o TOM, KaK IPEoJ0NeTh «IPOKIA-
THe pasMePHOCTHY, BLl Haiimere B 1. O,

Ecnu gucro daxropos Gonnme msTHAANATH, HYKHO 006-
PATUTHCA K METOJAM OTCEUBAHUA HECYNeCTBEHHHX (aKToPOB.
3Iech MOKHO BOCIONB30BAThCA QopManusamueidl anpuopHOi
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mEGopManuu ¥, MeTomoM caydaiiHoro Gamamca **, nmmamamm
Ilnaxkera-Bepmana*** u gp. WHorga sTw n1ads TPIMEHAIOTCS
H OpU MeHbIeM ducie (HarTopOB. '

Mo He wMeeM BO3MOKHOCTH B 5TOH KHHTe paccKasarh o6
OTCeNBAIOUNIAX HKCOEPUMEHTAX M 0 (oPMATU3AIUE ATl PHOPHOHR
mapopManun. B «OrpaHnueHEHAX» CKaszaHO, UTO paccMaTpH-
BaeTCA CJIy9ail, KOTAa MHOMECTBO (aKTOPOB 3a/aHO W THC-
10 PAKTOPOB He IPeBHIIAET IATHANIATH.

Onmako of6paTWTh Ballle BHHMaHUe HA BAajKHOCTH BEIOOpa
$axTOpPOB, BINAOIIEX HA IPOIECC, HA OIACHOCTH HPOINYCKA
CYIeCTBemHOT0 (BaKTopa MH COYIN COBEpIIEHHO HeoOXomm-
MM, OT ygagmoro BHGOpa (AKTOPOB B3aBHCHT yCIEX ONTH-
MU3AIUHA,

Temepr morosopuMm o dparropax. Hagmem ¢ ompesienenus.

3.1. Onpenerenne gaxTopa

I. MaxTopoM HasbiBaeTcs UaMepsieMas LepeMeHHas Be-
JUYMHA, TPUHIMAINIAA B HOKOTOPHI MOMEHT BpeMeHH OIpe-
penenHoe sHaueHue. MaKTOpHl COOTBETCTBYIOT CmOCOGaM BO3-
JeficTBUA Ha OOBEKT MCCIENOBAHMA.

TaK sxke, KaK W IapaMeTp ONTHMU3ANME, KaKALA darTop
uMeeT oﬁﬂac'rb ‘onipepenenus. Mel GygeMm caurarh QakTop
3ajJlaHHBIM, eCJIM BMeCTe C ero HasBaMueM YKasaHa 00aacrh
ero oupepenenusa. llog o6racThio onmpesfeneHnms IOHEMAETCA
COBOKRYIHOCTH BCEX B3HAUYeHMI, KOTOPEE B OPUHINIE MOKET
UpUHEEMATEH JaHHE# darrop, fcmo, 9ro COBOKYyDHOCTH BHA-
geHuil ¢axTopa, Koropas MCHOJB3YEeTCsI B JKCIepHMeHTe,
SIBJISIOTCA TOAMHOJKECTBOM U3 MHOMKeCTBA 3HAYeHUH, obpa-
3yI0Mux 007aCTh ompefeleHns .

* I0. 0. Adsep, H. ®. Aaercandposa, 0. B. I'panoceckuii, B. B,
Haaumos. 06 opmoM Merofie dopMainusanyn amnpuopHOH HHPOpPMa-
OAY NPH IUIaHKpoBaEnm sKcmepuMenta.— CO6. «[lmaEmpoBaHme dKc-
nepmMenTa». M., mag-Bo «Hayra», 1966; PykoBofsamue TeXERIeCKHe
MaTepuaabl. IKCIePAMEHTANBHO-CTATUCTHICCKIE METOMbl I0JIyde-
HES MaTeMaTHYeCKOI'0 ONHMCAHMA M ONTHMUIAIAN CHOMKHHX TeXHOJIO-
rgggcmmx nponeccos (Parrosas koppemsuus). Bun. 3., M., OKBA,
1966.

** B. B. Haasumos, H. A, Yepnosa. Yr. cou.; F.E. Satterthwaite.
Random balance experimentation.— Technemetrics, 1959, 1,
Ne 2.

*** R L. Plackett, I.P. Burman. The design of optimum
multifactor experiments, i i 1946, 33, N 4,
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kel

061aCTh ONpeNENEHEA MOIKET GBITH HeNMpEepPHBHOR ¥ muC-

kpermoli. OfHaKO B TeX 3afadax NJAHHPOBAHUA DKCIEDH-
' MEHTA, KOTODHE Mbl COOMpAaeMCsi PacCcMarpuBaTh, BCEr[a Mc-

MOJB3YIOTCH OTUCKPeTHHE o6gacTu onpefdenenus. Tax, pas
$aKTOpPOB ¢ HeNpPepHBHON 006JacTbI0 OUpeJeeHNs, TAKHX,
KaKk TeMmeparypa, BpeMs, KOJHIeCTBO BellecTBA H T, IL.,
BCeT[ja BHIOMPAIOTCSI AUCKpeTHHE MHOKeCTBA YPOBHed.

" B nmpaxrmueckmx 3ajadax obuacTu ompepgesxenmsa paKrTo-
POB, KaK IpaBuUio, orpaHmieHtl. OrpaHnvyenus MOTyT HOCUTH
OPUHANUNMAANbHELIE au6o Texmudeckuit xapaxrep. (ITonpoGro
3TO PAacCMOTPEHO B TIJiaBe J.)

IlpousseieM Kaaccupuramuo GaKTOPOB B 3aBUCHMOCTH
OT TOTO, ABAAETCA JU GAKTOP NEPEMEHHOH BeJMYUHOM, KOTO-
PYIO MOKHO ONEHWBATH KOJHUISCTBEHHO: M3MEPATH, BIBEINHU-
BaTh, THTPOBArh M T. I., WIHN ;K€ OH — HEKOTOpPasl LEepPEeMeH-
HadA, XapaKTepH3yoiadcs Ka9eCTBeHHEIMH CBoficTBaMuM.

B ysre goramainch, 910 QaxrTOpPH PasmessOTCs Ha KoJIH-
geCTBeHHHE ¥ KadecTBeHHHe. HagecTBeHHEE (PAKTOPH — BTO
pasHEe BelfecTBAa, pPa3HLe TeXHOJOTHYECKHE CHOCOGH, ar-
maparH, MCIHOJHUTEIN X T. [.

Xora xadecTBeHHHM (AKTOPAM HE COOTBETCTBYET IHCIIO-
Bafd IMKaJa B TOM CMBICJe, KAK 9T0 HOHUMAETCH [ KOJH-
JeCTBeHHHX (AKTOPOB, OJHAKO MOKHO IIOCTPOHTH YCIOBHYIO
OOPAZKOBYIO IMKATY, KoTopas CTaBUT B COOTBETCTBHE YPOB-
HAM KadeCTBenroro ¢aKTopa dMcCaAa HATYDPANBHOrO psAa,
T. e. HpousBofgur KoxmpoBauwme. llopsgok ypoBHeRr Mo:KeT
OHKTH NMPOM3BOJICH, HO MOCTe KORWPOBAHUS OH (QUKRCHPYETCH.

B page ciywaeB rpaguna Me;Kgy HMOHATHEM KaIeCTBEHHOTO
¥ KOIMYeCTBEHHOTO ¢aKTopa Beckbma yciosua, Ilycrs, ma-
IpuMep, UPU H3YIeHHH BOCHPOUBBONVMOCTH Pe3yIbTaTOB XH-
MUYECKOr0 AHAIM3A HAKO YCTAHOBATH BIMAHHUE IIOIOKEHUSA
TUTJA ¢ HaBecKo# B MydenpHoll meau. MoskHO pasjgeinTh
O MedYd HAa KBAJpaTH W CYATATH HOMEpPA KBAApPaTOB YpPOB-
HAMHA KavsCTBeHHOTO GAKTOPAa, OMpefelIAINero I0J0KeHUe
TUrsi. BMecro 3T0r0 MOMKHO BBECTH [Ba KOJIMIECTBEHHHX
darTOpa — IMHPUHY U JJAUARY Nofa Hedn. HadecTBeHHHIM (aK-
TGpaM He COOTBEeTCTBYeT 4UCAOBAA UHIKAJa H HOPANOK ypoOB-
Hell ($aKTOpoB He HUIpaeT pOJH. ‘

B pByx caegyromux InpmMepax B3amoJHHTE UPOIYCKH.

1. Bpems peaxnuu, TeMieparypa, KOHIEHTpAIHUA pearu-
PYIOTIMX BEMIECTB, CKOPOCTh IOJA4¥W BeIIECTB, BeJIMIHHA
pH — sto upumeps Hanfosiee gacto BCTpETANIMUXCA... PaK-
TOPOB.
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2. Pasnmunnie pearenTsl, aGCOPOEHTH, ByJIKaBH3YIOIIHE
areHTH, KHCJOTH, METAJIH ABISIOTCA IPUMEPAMH YDOBHEH. ..
darTOpOB.

HpaBIIJIbeIﬁ OTRET IIOMeEIlleH HILKE.

1. Kouam4ecTBeHHHIX.

2. KagecrBeHHBIX.

II. IlpuBenem mpumepsi, W8 KOTOPHX OymerT BHUAHO, Ka-
Kue ke (aKTOpH BHIOHPAET DKCIOPUMEHTATOD IIPU ONTHMH3a-
INN KOHKDPETHEIX IIPOIECCOB.

Ilpamep 1
Ham mepsmit mpuMep OTHOCHTCH K HCCIGIOBAHUIO IIPO-

Imecca BYJNTKAHU3AMUM OyTagueH-CTHPOJIBHOTO KaydyKa CoJd-
MHI HeHpeJeJbHHEX KHCJI0T. DB nIaHHpoBaHHe HKCIEPHUMEHTA

GBliM BRUTIOUCHEHl caefyiomue GaKTOpH:
— TeMmeparypa Byiranusanuu, °C;

I

Ty ~ BpeMs BYJIKAHU3AUWH, MUH;

F3 — KOAMYECTBO HUHUIHATOpA, Bec. 4.;

¥, — KOIMYECTBO BY/IKAHW3YIOIIEro aredra, Bec. 4.;
Z5 — KOJAMYECTBO OKHCJA, Bec. 4.;

F¢ — THMO oKUcia (OKHCh IMHKA WM OKHUCH MAarHUA);
F; — THO KHUCJOTHOrO ocCrarka (MeTakpuiaar, MaJjear);
Ty — Tuo warmona coxm (Na, Mg).

IloBosibHO 6GoJbINIOE KOAMYECTBO (PAKTOPOB W HaIHIUe
Cpell HUX KAYeCTBEHHHBIX OOBACHAETCA TEM, 9T0 IIAHUPO-
BaTh HKCHEPHMeHT IIPWXOJMIOCH HA IEePBOE CTAfUM, KOTHA
elle HEACHO, KaKue BemecTBA HY;KHO HCIOJL30BATH [JIA
CTPYKTYPUpPOBAHUA B3IACTOMEPOB, KaKue CoAM GoGaBUTEH A
VBeIUYEHHS] TPOYHOCTH, KaKde ycxopmenn OKAKYTCH HAU-
Gosree sdeRTUBHEIMU U T. K.

llpumep 2

Muorocraguiigsit  mporecc IOJAYYeHUS AaneTHIarieToHa
XapakTepeH TeM, 9T0 MPUXOUIOCH U3YIaTh QAKTODHI, BIHIIO-
Ipe Ha dYeThHpe CTa[U| Mporiecca, TaK KaK Y OHmpefeldancd
TONBKO B KoHIE 4-#H craguum (puc. 4).

* A.A. Jlonyos, E.B. Maprosa, B.3. Muzaun, B. A. Jozad-
xun. [IpHMeHeHHe MaTeMATHRO-CTATHCTHYECKOTO MeTOfa IS OLTH-
MH3aUUM TIPOLEecca BYJIKAHM3AIMK DJIACTOMEPOB COXAMI HeHACLITEH-
HHX KACH0T,— Kaydyk u pesmma, 1967, Ne 10.
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{. Crapgus roHpmeHCanuH
— TeMmepaTypa peakiuu Koupencamuu, °C;

7
7y — BpeMsa HNPHINBA aleTOHA, MUH;
¥ — BpeM# BEHIIeDIRKH, wac;
%, ~— COOTHOIIEHUE® KOMIOHEHTOB, 2/2;
Fs — CKOpPOCTH IepeMeIivBaHus, 00/cek.
T1| 72| Fs "924\’555 Zs
Voo ' {
1 II
KOHOEHCA UAA . OTTOHKA .
OTHJIAIIETATA CIINPTO-30UPHON
AIETOHA 1 BATPHUA CMECHU
%7l%8 K 1o Elllﬁlzl%m T T
i ¥ | ] i i
11 . v
. BBIJIEJIEHUE _)_ BAKYYM — PERTHOUHKATIVA
AUETOHA : CBIPLIA
3 HATPAUIETUJI- AUETHIIAUETOHA
ALETOHA

Puc. 4. Cxema mpollecca NOAYYEHHMA AleTHIAIETOHA

I1. Cragus orronku cnmupro-sMpHOi cMecH

T¢ — KOHeYHAs TeMmIeparypa cyxoro ocrarka, °C.

III. Cragnn BeIgeJAeHHMA AUETIIALECTOHA H3 HATPANETUIANETOHA

77 — Beauauna pH;

T3 — CROPOCTH HOJATW COJAHOH KHCJIOTHL, MA/CEK;

Ty — Temueparypa npu Bepenenun, °C.

1V. Crappa BakyyM-peKTH(QHKAIMM CHIPNA AIeTHIAeTOHA

Fio — TEMIepaTypa OTIOHKH cuupTo-sdupHoil cMecu 1-i
¢parkouu, °C;

Fy; — TeMIleparypa OTTOHKH CHHPTO-3QUpHOIl cMmecu 2-ii
¢parmuu, °C;
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#1, — TeMueparypa OTrOHKHW CHHPTO-d)EPHOH cMmecH 3-i
¢parmuu, °C;

F,3 — BpeMA OTroHRHU 1-i ¢parumm, MuHu;

¥4 — BpeMsi OTTOHKH 2-fi Qparuyu, Muk;

T15 — BpeMsA OTTOHKE 3-it QpPaKImm, MUH,

HKak Bu AyMaeTe, MOKHO JH BHJIIOYaTH B OJaHUPOBAHNE
BKCIePUMEHTAa (AKTOPH, OTHOCAMFECHA K PAaBIMIHHIM CTa-
aaam?

Ja. OGparurech K OyEKTY 3.

Her. O0parnrech K IYHKTY 4.

He smato. O6GpaTtutech K IyOKTy 5.

3. Bu cuumraere, 9T0 B IJIAHUPOBAHUE DHKCIEPUMEHTA
MOYKHO BKJIIOYATh (PAKTOPH, OTHOCAUIHECS K PA3IHYHHM CTa-
HAAM. '

JleficTBuTe1bHO BTO TaK. BO MHOIHX ciaydasX dTO SB-
Jsercd He TONBKO BO3MOKHEIM, HO ¥ HeoOxomgumeim. Hanpu-
Mep, KOTJA OapaMeTp ONTHMHUBAIMH W3MEPAeTCS B HKOHI®
mociaefHell cTaguH, Kak B paccMaTpuBaeMoM TpuMepe, a Ha
IpefHAYMEX CTafuAX BHXO/[HOH IapamMeTp He HW3MepAeTCA.
(Hame BCero »TO HPOMCXOAUT W3-32 OTCYTCTBUS HY/KHBIX
AHAJATHICCKUX METONHK.)

Ilepexomure k uynrry 111,

4. Bame MHenme: B miIaHWpPOBaHHE HKCIEPUMEHTA HeIb3s
BEJIOYATH (DAKTOPHI, OTHOCAW{HECS K PASIUIHLIM CTATHAM.
ITouemy ke Bw mpuuau K TakoMy muenuoo? Hamayio crapumso
MOJKHO LPeHCTABUTH B BHUIe MAJEHLKOTO (JepHOTO AIUKAy,
WMeIoNlero CRoM BXoAu, Bce cragmu o0BLeIHHAIOTCA B OJHH
00JPIIOA «IePHBIA AMMUKY, HA KOTOPHE BO3MEACTBYeT CyMMa
Bcex ¢axtopos. Homedmo, He BO BCex cAydamX UPH OUTHMH-
3alMd MHOTOCTAJUHAHEIX MPOIECCOB HEOOXOTMMO PACCMATPH-
BaTh BCe CTA[MH Kak eIuHOE IeJioe.

Tar, HampuMep, CIy9MJIOCh UPH OUTHME3ALUU IpoIecca
moJaydenus HUKOAWHA. Ilpomecc cocTomT M3 JIBYX XMMHYe-
CKOX CTARuil: moIydYeH¥We HAKOTHHAMUAA M OKCHMETHIHMpOBA-
HH¢ HUKOTHHaMuzga *, JTH [iBe craguu B3auwMmocBasansl. Ham-

* E.B. Maprosa. TinanmpoBaAne BSKCHePHMERTA NPH OUTHMHA3ALHI
IpPOLECcCOB TOHKOTO OPTaHMYeCKOTO CHHTe3a. J{ucceprauva Ha CO-
HCKaHHe yJeHOH CTeneHNM KaEnjaTa TeXHHMYeCKHX Hayk. M., 1965.
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fasi CTafls WMeeT CBOW mapaMerp ONTHMHUBANWYE — BHXOJ
OpOAYKTA. IKCIEPUMEHTATOPH NPUHAIN DEUICHHe ONTHMH-
3HPOBATh TOJBKO BTOPYI CTAAWI0, IIOTOMY 9TO BHIXOJ peax-
muu Ha uepBof cramuu. moermran 90—95% reopermgecKoro
3HA9eHHA. JIAHTENBHOCTH peaKIuH HA UNepBO# CcTagum —
JecsTh gacos. Ecnu 6 5TH J(Be CTagu¥# pPACCMATPUBAJIUCH
KaK eiWHOe Heioe, 5T0 CIUIIKOM O YCI0KHEMIO IKCIePHMEH-
trpoBanre. OgHAKO BO MHOTUX CIydYasX Npe[CTaBIeHIe
MHOTOCTAfUAHOTO NPONEcca KaK eIWHOTO [EeNO0TO SABIAETCH
COBepIIEHHO HEOOXOAMMEIM. JT0 CIyd4aeTcA TOTrja, KOorAa ma-
paMeTp ONTHMHBAIUH H3MepAETCA B KOHIE IoCJefHEH CTa-
WH, KK B PACCMATPHBAGMOM HPUMEpe, MM KOI/A Mapamerp
ONTHMU3ANMA OT/EIbHOA c'ramzm IPOTHBOPEYHUT O6mel menn
ONTHME3ALAMY,

. Camras, 9To B NIaHEPOBAHUE DKCIEPHMEHTA HONIb3A BKII0-
9aTh d)amopm, OTHOCAIIMECS K DPA3NUYHHEM CTATWAM, BH

HeIPaBHI.
Bepanrecs k nymkry 11 u usGepnre Zpyroit orper.

5. Bsr He 3HaeTte, MOKHO JM BKII09aTh B IJIAHUDPOBAHHE
DKCHePHMEHTa (AKTOPH, OTHOCAMUMECSI K pasJAYHHM CTa-

OHAM. v
Jasaiite paccy:kpmarb Bmecre. MHOroCTafmiiHHA Ipouece

MOKHO IpPEefCTABATH KAK efWHOe Neloe B BHAe 00JBIIOrO
<IePHOTO ANTAKAY,

. . . . . . X33 T14 T35

1 R

Puc. 5. Cxema Ipolecca HOAyUYeHMSI aleTHIALETOHA

B paccmaTpuBaeMoM DpUMepe IPOIECC NONTYIEHHA AleTHI-
ameToHa, COCTOAIWIMH M3 TeThipex cragmil, yHoGHO mIpefcTa-
BUTH K8K e[iHHOe MeJoe B BUfe OJHOIO (Y6PHOTO AMMKAY
“(pme. 5).

Ha »sror «uepusiii smux» BospmeiicrByior 15 ¢arTopos.
Houemy BosEmKIA HeOOXOAMMOCTH PACcCMAaTPHBATL BCE CTa-
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num Kar eguHoe reioe? [lapamMerp onTHMHU3amum W3MEpPHETCH
B KoHOe mocxexmedl crajumm. Ha mpemsigymux CTagusaX BEI-
XOMHOM TIapaMeTp He HU3MePAETCA: OTCYTCTBYIOT HYKHEIC
AHAJIUTHICCKYE METOMAKN.

Bosmoant u pgpyrue - mpmauesr. Hanpwmep, mapamerp
ONTAMU3ANAY OTXEIBHOW CTafuM MpOTHBOpegut obmell menn
ONTAMU3ATNH.

Ho 6wmo 065 HempaBMJIBHKM CYHATATH, 9TO BO BCEX
CIygasX UPH OUTHMHBANEA MHOTOCTARWUHHIX MPONECCOB
HYMHO PacCcMaTpuBaTh BCe CTAfMU KAaK e[mHoe 1ejoe. Bech-
Ma 9aCcTO ONTHEMH3anMsa OTJeJbHHX CTafgWil BHOJHE OIpPaB-
gaHa W O4YeBHHA,

Tax, mpomecc HONy4eHHSA CyAbQARUMABUHA COCTOMT M3
TPeX XWUMUIECKUX CTaJuil: MONYYeHHUs CYIBIHHA, LOJYIeHUS
aleTHNATIETOHA (3TA CTAOgWA, KaKk BH 3HAeTe U3 paccMaTpH-
BaeMOT'0 MpPHEMepa, B CBOI0 O09YePeAb, COCTOMT M3 UeTHIpeX
gacreil) ¥ KOHAEHCATUM CYIbIWHA ¢ arieruaaneronoM. Cyib-
IMH W AUeTHJAIEeTOH HMEI0T CaMOCTOATe]IbHOe 3HATeHHE.
Ilponecch WX MOJMYyYeHHA BHIEJEHH B OT/eIbHEE IPOUIBOM-
CTBa, 3a9aCTy0 TEPPATOPHANbHO He obBequHeHHHE. OUTH-
MH3HPOBATH COBMECTHO BCEe TPH CTaJUM He IIPeICTaBIAETCA
BOSMOKHEIM H IeJecooGpasHEIM.

TaxuM o6pazoM, B IJIAHUPOBAHWE HKCIEPHMEHTA MOFKHO
BRIIOIATH (PAKTOPH, OTHOCAIHECA K PA3IUIHEIM CTAIHUAM,
HO He BO BCeX CIy4asAX 3TO SABIAETCH HEOGXORUMBIM,

Bepuurech & nyHKTY 1 1 BHOGepuTe IOAXOJSAMA OTBET.

3.2. TpeGosanna, npexnABiAsieMble K (paKTopam
NpH IIAHAPOBAHAU SKCIEPUMEHTA ‘

ITI. Mu ganum onpefesnenne MOHATHIO «QaKTOp> W NPHBEIH
mpumMepsl partopoB. Teueps ccbopMmepyeM rpeboBanns,
TPeABABIAEMETe K darTopam.

{Ipr unasupoBanMH aKcnepnmeHTa $aKTODPH JOJIKHKI

« GHTh YOpaBAAeMHMHE. Jro 3HAYAT, 9TO 3KCIepPH-

MEHTATOp, BLIODAB Hy/HOE BHAYeHWE (AKTODA, MOJKeT ero
IOA/IeP/KUBATH TOCTOSHHHIM B TOYeHHe BCEI'0 OOHITA, T. €.
MojkeT yupasiaTh daxropoM. B arom cocroumr ocobeHmocTh
¢ @KTHBHOTO» 3KcHepuMenta. [lIaHupoBaTh SKCIEPIMEHT MOK- |
HO TOJBKO B TOM CiIydae, eCJIu YPOBHU AKTOPOB MOAYUHAIOTCH
BOJe HKCIHEePMMEHTATOpa.
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IlpencraBbre cefe, 970 BH HBYyYaeTe MPOLECC CHHTE3A aM-
Muaka. HoloHHA CHHTe3a yCTaHOBJEHA HA OTKPHTOM mMIio-
manke. fIBaseTcss nm TeMmmeparypa Bosfyxa (QAaxTopoM, Ko-
TOPHIH MOJKHO BRIIOIATL B IUIAHHPOBAHWE DHKCHepUMEHTA?

Jla. OGparurech X myHKTY 6.
Her. O6paruTech k nyukry 7. -
He 3rato. O0paTturecs K IyHKTY 8.

6. Bu xoTure Temmeparypy Bo3sgyXa BKIIOYUTH KakK Qak-
TOp B OIaHUpPOBaHWe dKcmepuMmeHra. ME He MoyKeM coria-
cuThca ¢ BaMu. Temmeparypa Bosgyxa — (JaKTop HeyIpas-
nAseMbi. MH eme He HayYMIUCH JeNaTh NMOTOXY IO 3aKasy.
A B IIaEWPOBAHWY MOTYT YIaCTBOBATH TOJNBKO Te¢ (HaKTOPHI,
KOTOPHMH MOKHO YIDaBIATH,—— YCTAHABINBATL W IOJEEP-
JKUBATh Ha BEIOPAHHOM ypOBHE B TeUeHHE ONHTA WJIH MEHATH .
1o 3aJJaHHOHN mporpaMMe.

Boseparnrech ¥ nyukty 111 u Bubepure Apyroi orser.

7. Bu orBetnau — Her. CoBepmeHHO HPaBUAbHO. Temme-
paTypoll OKpysRawime#l CpeAs B KAaHHOM CJIydae YIPaBJIATH
HeBO3MOKHO. Ee MOMKHO TONBKO KOHTDOJIHPOBATH.

IV. Uro6sl TOYHO ompefeanTh (PaKTOp, HYKHO yKasaTh
OCIIe/[0BATEIBHOCTS NeHCTBUN (omepamumil), ¢ DOMOIIBI0 KO-
TOPHX YCTAHABIMBAIOTCA ero KOHKPETHHE 3HaYeHNs (YPOBHMY).
Taroe ompeneneAme ¢axTopa OymeM 'HA3HBATH O II € p a-
nuoHaabHKHM., Tak,ecau dakropoM ABIAETCH NaBICHUE. B
HEROTOPOM aliliapaTe, To COBEPIICHHO HeOGXOAUMO yKa3aTh,
B KaKOH TOYKE M € IOMOIUIBI0 KaKoro npubopa 0HO M3MepAeTCH
¥ KaK OHO YCTaHaBiuBaercsA. BBefienue omepalloHAABHOIO
ompeneserus obecleuuBaeT OSHO3HAYHOe IOHEMAHHE (aK-
TOpAa.

C omepanuoHAJBHEIM ONpefeleHneM CBs3aHH BHGOp pas-
MepHOCTH (AKTOPA W TOYHOCTHL ero ¢mKcHpoBaumsg. MH mpu-
BHIKJIM CYMTATH, 9TO BHGOpP pasMepHOCTH (aKTOpa He Ipef-
craBaser o0co0o#l TPYyAHOCTH. OKCIEPHMEHTATODP XOPOIIO
OPHEeHTUPYETCHA B TOM, KAKYI0 PasMepPHOCTh HY/KHO HCHOJb-
30BaTh. JTO NEHCTBHTEIBHO TAK B TeX CJIyTaAX, KOoTHa Cy-
HIECTBYeT YCTOABINASICA TPAIUOUsA, HOCTPOEHE HN3MEPUTENb-
HEe MKaJXb, TpuboPEl, CO3JAHBI DTAJOHHL U T. K. Tar obcTonT
lleI0 UPH H3MEPEHHM TeMIepaTyphl, BpeMeHH, [aBJeHAA

49



u 1. 1. Ho 6mBaer, ato BHbOp pasMepHOCTH NpeBpamacTcs
B BeChMa TPYAHYIO npo6neMy BHOOpA M3MePUTONBHBX MKAJ,
CIIOKHOCTh KOTOPO#l [ajieK0 BHIXOZUT 334 PAMKH HAIIeEro
paccMoTpeHmA. 3aMeHa OfHON H3MePHTEJbHON MIKAJE ADPY-
roit HaswBaeTcA npeobpasoBammeM ImKaJ. OHO MOKeT GHTH
HCIOJB30BAHO AJIA YOPOIMEHHA MONeNH o0beKTa.

ToamocTs BsaMepa  (akTopoB [ODKHA  GHTB
BO3MOKHO Oostee BhICOKOH. CTemeHb TOTHOCTH OLPENEIACTCS
JMamasoHOM M3MeHeHWA ¢daxTopoB. llpu maygenmm mpoiecca,
KOTODHH JANTCA NECATKH 9aC0B, HeT HOOOXONMMOCTH yYUTH-
BaTh /0JW MHHYTH, a B GHCTDPHX Hpomeccax HeoGXoXEMO
Y9HTHBaTh, GHTB MOKET, HONH CeKYHJEL

Ecnu QaxTopsl maMepsanTea ¢ Oonpiioil ommOKo#f Hiawm
0CoGeHHOCTh 00BeKTa MCCIEZOBAHWS TaKoBa, 9TO 3HAYEHHUA
‘baxTopoB TPYAHO UOAAEDPIKMBATH HA BmﬁpaHHOM YpORHE
(ypoBerb QarTopa (IIEBeT»), TO DKCHEPUMEHTAaTOpy Cile-
myer oGpaTHTECH K KOHQPIIOIHTHOMY AHANAZY *.

@axTops AO/KHK OHTH HEINOCPEeJCTBOHHHIME BO3JeicT-
BAAME Ha 00BbeKT. DaKTOPH [OMKHB GHTH O JHOBHS2 Y-
HH. pr;mo yOpaBAATh (PAKTOPOM, KOTODEIT ABJAETCA

yaROue#r npyrux ¢axtopos. Ho B ILTaHWpOBAHEE MOTYT
Y9acTBOBATDH CJIOKHBIe (PAKTOPH, TaKke, KaK COOTHOUIIEHMSA
MeKY KOMIOHEHTAMW, WX JOrapupME ¥ T. I. '

Heo6xogumocrs BBe/leRHA CNOMHBNX GAKTOPOB BOZHHKAET
OPH JKeJaHNW WPEeJCTABATh AWHAMUYECKHE OCOGEHHOCTH
o6pexTa B crarmgeckoit ¢opme. Ilycrs, Hampmmep, Tpe-
Oyercs mHafiTh ONTHMAJBHEE peKUM HONBEMA TeMIEPATYPH
B peaxrope. Ecau oTHOCHTeIBHO TeMOepaTypsl WU3BeCTHO,
9TO OHA JIOJKHA HapacTars JWHEHRHO, To B KadecTBe (aKTopa
- BMECTO ()YHKIHU (B FAHHOM clydae JHHEAHOH#) MOMKHO MC-
OJIB30BATh TAHTEHC YIJA HaKIOHA, T. e. rpagmeHt. [lomoske-
HEe YCIOMKHAETCs, KoIJa MCXofHAS TeMueparypa He 3aduk-
cmpoBana. Torga ee mpuxofuMTCS BBOAWTH B KadeCTBe eIle
oguoro ¢axropa. Iag Gojee CIOMKHHX KPUBHX IPHINIOCH
Ou BBecTH Boubmee gucio PaKTOPOB (MPOVIBOJHEIE BEICOKUX
TOPAXKOB, KOOPAUHATH- 0CO6HX Todek u T. n.). Ilosromy
esiecoo6pasHo MOAb30BATHCH CJIOKHEIM KaTeCTBeHHEIM (ak-.
TOPOM — HOMePOM KpuBoii. Pasinuarie BapuaHTH KPHBHX
paccMaTpHBAOTCA B KageCTBe YPOBHEH. 9710 MOTYT OHTH

¥ H.II. Kaenuxos, C. H. Coxoaos. AHaIW3 W IIaHVPOBaHMEe HKCIE-
‘PAMEHTOB MeTOZ[OM MakcmMyMa Ipasfiomonobus, M., uag-so «Hayxa»,
1964.
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PasHEE peswUMH TepMooOpaboTkm CriiiABOB, mepéxofimbie
OpomeccH B CHCTeMAaxX ympaBjieHds @ T. A. Mu mokasand,
KaK MOJKHO CIOKHHE (aKTOD-QYHKIUI IPeJCTaBHTh C IO-
MOIBI0 HPOCTHX OXHO3HAYHHX (PaKTOPOB.

Hpamep 3

Ilpn onTmMwsamum mpomecca MOAYYeHMA OTHOLO ITPOM3-
BOJHOr0 OHIEePA3WHA H3YdagoCh BIMSHEE COMH (DAKTOPOB:
-Cpef¥ KOTOPHX OHJIM COOTHOIIEHUS Me)KAy KOMIOHEHTAMH:

¥ — KOJIM9eCTBO eAKOT0 HATPA, 2/Mo.4;

Ty — cnoco6 mommepskanums pH;

T3 — BpeMA NpPHUIHEBA BemiecTBa a, uac,

¥, — BpeMA BHIED/KKH DPeAKIMOHHON MAaCCH, uac;

T; — TeMmeparypa peakIuoHHO# cpensl, °C;

Zg — BeCOBOE COOTHOIIeHHE BemecTBa b WM MeTaHOJA, 2fe;

%7 — MOJBHOE COOTHOIIEHME BelleCTBA ¢ M BellecTBa b,
2/mon
2/soa "

(Marpura muapupoBaHus [Aug  3TUX (PAKTOPOB IpU-
BefeHA B Ia. 6).

A Temepb 0TBeTHTE, mOKATYHCTA, HA CAeIYIOIINA BOIPOC.
Wsygaercss mpomecc pacTBOPEHHS TBEPAOTO Tela B JKHEAKO-
oTE — fuddysnoHHHE npomecc. Mosxer aum cKopocth mug-
¢ysuE cay:KuTh QAKTOpOM B IJIAHHPOBAHHU HKCIEPHMEHTA?

Ja. Ob6pararech K UYHKTY 9.
Her. O6paTurecs K nyHKTy 10.
He suaw. O6parurecs K myHkry 11.

8. Bu orBermiu, 9ro He 3HAeTe.

Hy dgro ix, maBaiiTe mpoaHasumsupyeM Haile ompefejeHNe
daxropa. Mur crasanm, 9o YaKTOp ~— 5TO U3MEpAEMAasi mepe-
MeHHAs BeJWYUHA, IPHHUMAWIAA B HOKOTODPHH MOMEHT Bpe-
MEHH oIpejiejieHHOE 3HaUeHHe. TeMueparypa Boajyxa ABJAeT-
¢ NepeMeHHOWX Beamuuuoil, NPWHWMANIEH oupepeTeHHOE
3HaYeHHMe, KOTOPOe MOKHO KOHTpojmpoBarb. KEcam Opars
BO BHUMAaHHE TOJNBKO 3Ty UACTb ONpeNeJeHUSI, TO MOIKHO
TeMIepaTypy BosgyxXa cdauTaThk ¢axropoMm. [le#ierBmrenasbHo,
IJIfl «IACCHBHOI0Y DKCHEPUMEHTa, Korja Heo0XOoaUMO TOJBKO
KOHTDOJMPOBATh IIepeMeHHBIe, TeMiepaTypa Oymer ¢akTo-
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pom. Ho MBI mPOBOMMM «aKTHBHHIM» DKCHEPHUMEHT, BMemu-
BafiCh B NpOHecC W Moffep:;xuBas Bce dakTopw [ma ompese-
JNeHHHX YPOBHAX.

DaxTOpH OpM IIAHUDOBARWM HKCIEPHMEHTa — 3TO CIO-
coGH BosfeiictBEA Ha mpormecc. ParTopamMm HY;KHO yImpaB-
aars. TemmepaTypa Bosayxa He OTBeYaeT 3THM TpPeGOBAHUAM
H D0TOMY He MO’KEeT GHTH (PaKTopOM.

Bepantecs & nyskry 11 u BriGepure Apyroi oTeer.

9. JlaBaiiTe mpoamaausmpyem, BepHO JH, 9TO CKOPOCTEH
ruddysan Momxer GwmTh daxropom. Cropocrs gudpdysmm za-
BHCHT OT KOHIEHTDANHUHU, OT BeJHYNHH TMOBEPXHOCTH COIPH-
KOCHOBeHUA [BYX (a3 — JRUAKOCTH M TBEpPAOTO Teja, OT
KoadurmenTa pactBopenus. KospdunueHET pacTBOpeHUA 3a-
BHCAT 0T Kos(ppuumenra nuddysuy M 0T TONMMHHEH RUGHY-
3uoHHOrO cios. Hopdduummenr guddysum, B cBOIO 09epensb,
ABAAeTcA (YHKIMEH HeCKONBKUX HepeMeHHHIX,

B umcie tpeGoBamuii, mpeabABIgeMEX ParTopaM, ecTh
ofHoBHad9HOCTH. Daxrop Mosker OHTH HeHOCPEICT-
BeHHHIM BoafielicTBEeM Ha uporecc. DakropoM HYKHO yI-
paBasare. Cropoctdb mubdysuud He 0oTBedaeT 3TUM TpeboBa-
BuaM. HoHKperHOe 3HadeHMe CcKOpocTH Ruddysuu oumpepe-
lfeTcsa codeTaHWeM 3Hadenwil Apyrux ¢axropos. Ecam 6
MBI MOTJIM YIPAaBIATH CKOPOCTHIO [uddysum, Upugaas e B
KajK/I0M OIBITe KejaeMoe 3Ha4eHHe, TO OHA Moria OB ¢TaTh
¢arTopom. Te, KTo crankuBaica ¢ AudYy3MOHHHIME 3a7a
9aMH, 3HAIOT, KaK JaJeKH Mbl OT PeanHsalyy pTod BO3MOIK-
BocTH. CKopocTs auddysnm He MOKeT ABIATHCA (PaKTOPOM
IpY IIAHUPOBAHNMY DKCIEPHMEHTA. '

Bepnutecs k nyukty IV u ubepure apyroil orser.

10. Bepno. Cxopocrs mupysum He OTBeHaeT BCeM Tpe-
0oBaHMAM, KOTODHE NPeABABIANTCA K ¢PaKTopaM OpH Ijia-
HUPOBaHWM sKcuepuMenta. Cxopocrs auddysum ABIAerca
¢yHKIHeE MHOTHX [APYrHX (AaKTOpOB, CIef0BaTeIbLHO, HE
BHIOJHsETCA TpeboBaEme oA HOB3HAa9HO CcTH. CKo-
pocrsio auddysEE BechbMa TpyAHO ynpaBiaaTh., OHa He AB-
IfeTcd HeNOCPeJCTBEHHHIM BozfelicTBEmeM HA OOBEKT mHce-
CIefOBAHMS.

Ilepexogure ¥ MyHKTY V.
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11. Bu me smaere. Ocramobumca ma pTOM npmEMepe Gonee
IeTaabHo. \
- Mu paccMarpuBaeM HpOIeCC PACTBOPEHHS TBEPIHOTO Tenaa
B JKUJKOCTH ¥M XOTHM ONpeJeIiTh, OTBEYaeT JHM CKOPOCTh
puddysun 1pebGoBaHUAM, OpebABIAeMHM K (aKTOopam.

Ilpu pacTBOpeEUU TBEpAOIO TeJa B ;KUAKOCTH obpasyercs
and¢dysnoOEEHIE CI0H, TPHIEralmMuil K IOBEPXHOCTH TBEp-
Joro TeJa.

CocraB ororo c€iosi HEOMWHAKOB B DasiIMYBHX B30HAX,
B morpamuamoi#l gactm ciaoif B Goxpimeii mam MeHbIeH cre-
IIeHH HaXOAUTCA B COCTOAHHH PABHOBECHHA, W KOHIEHTPATUA
PacTBOpDEHHOT0 BelMeCTBA B HEM LPHUGIMIKAETCA K KOHIEH-
TPalluM HACHIMEHHOT'0 PAaCTBOPA, Cgyae. B 9aCTH €i0fA, IPHU-
Jeraiomell K BHYTPEHHEMY 00BeMY SKHIAKOCTH, KOHUEHTPAII
pacTBopesEHOro BelecTBa upmOMMKAaeTcd K KOHIEHTPAIHHA
¢ B ocraxpHoM oObeMe ;xmmarocTu., CKopoctb AnQQYy3un TeM
Goibine, 9eM Goaplle Pas3angue B KOHUEHTPALMAX (Cgac — C)
pudpdyrmupyomero BemecTBa. CKopocTs audysumum MoOkeT
OHTH BHpajkeHA ypapHEHUEM

de
e e KS (egac — ©),
rge dc/dt — CKOpPOCTh HM3MeHEHHA KOHIEHTpauuu B obBeMme

paccMaTpuBaeMoil (assl;

S — BemmumHA TOBEePXHOCTH COOPUKOCHOBEHUA ITaHHBIX

¢das;

K — ros¢¢unueHT pacrTBOpEeHNA.

Hoapdnnuenr pacTBOpeHHA B3aBHCUT OT Kopddunmenra
mupdysun D pacTBOopseMOro BellleCTBA M OT TONIIHHHL Aud-
¢ysumonnoro cmoa & K = DJd. Kospdunuenar mudpdysuu, B
CBOI0 ogepe/[b, 3aBUCHUT OT PAAa (GaKTOPOB.

Teneps BaM HOMHEHO OHTH ACHO, 9TO CKOPOCTH AuPy3uU
sBIsgeTcsa QyAKmued MHOTHX mepeMeHHEX. CKOpOCTBIO muQ-
$ysunm BechbmMa TPYAHO YHpaBIATH. Takue TpebGoBamus,
npexbaBiAAeMble K (aKTOpaM IPH MJIAHWDPOBAHUHU 5 KCHEpPH-
MEeHTa, KaK yNpPpaBIAeMOCTHh M OJHOB3HA Y-
H O CTb, HE BHIOJHAITCAH.

Bepuurech k nyeKTy 1V u BEHOepuTe NpaBUIBLHEIE OTBET.
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3.3. TpeSopati x cookynmoern gaxropas

V. llpn nnaEmpoBanmm bpKCHEPUMEHTR oOHYHEC OFHO-
BPEMEHHO U3MEHAETCA HECKOJBKO ¢akTopoB. [losTomy odeHB
Ba)XHO CQopMyIupoOBaT: TpeGOBAHMSA, KOTOpHE HpeABAB-
AATCA K COBOKYHIHOCTH (BaKiopoB. IIpéiie BCEro BHBH-

‘raerca TpeGoBaHHe C 0 BMe ¢ T H M O C T H. COBMECTHMOCT

" daKkTOpOB O3HAYAET, YTO BCe MX KOMOMHATME OCYINECTBEME!

9

u GesomacHm. JTO OYeHL Baykmoe TpeGoBanme, IlpeacraBbre
cebe, 9T0 BRI MOCTYIHIHN JIeTKOMEICICHHO, He 06 pATH/IN BHAMA-
HHsZ Ha TpeGoBaHWe® COBMECTHMOCTH (PAKTODOR W 8AIJAHHPO-
BaJ¥ TaKme YCHOBUA OIHTA, KOTOPHE MOI'YyT IPHBECTH K
B3PHBY YCTAHOBKH WJI¥M OCMOJIGHHI mpopyKra. Cornacmrech,
9T0 TAKOH pe3yJabTaT O09YeHb [JajeK OT HeJed ONTHMH3A-
AN,

HecoBmectumocts gakTopoB mMoxeT HabmiofaThesa HA TI'pa-
HEIaX obaacreit mx onpenenenns. N36aBuTbca oT Hee MOMKHO
coxpamennem ofnacrei, Tlonomenne ycioRHAETCH, €CIH
HeCOBMECTUMOCTH IPOABIAETCS BHYTpU obracreil ompegee-
ausA. OmHO W3 BO3MOKHHX pelieHHH — pasGueHme HA MOJ-
ofmacTH U pelieHuWe ABYX OTHeJbHHX 3ajad.

TIp7 nnaErpoBaHUY DKCIEPUMEHTA BaKHA He 3 a4 B ne u-
MOCTBH (AKTODPOB, T. . BO3MOKHOCTh YCTAHOBICHU (PaKTO-
pa Ha ji#o0oM ypoBHe BHe 3aBHCHMOCTH OT yDPOBHeil IpYrmX
darropos. Ecam sT0 ycioBre HEBHIIOAHMMO, TO HEBOSMOKHO
IIAHUPOBATEH dKcHepuMeHT. VTak, MH IOJODLIM K BTOPOMY
Tpe6oBaHuI0 — OTCYTCTBHI0 KODPeNANUE MexAY (paKTopamm.
TpeGosanue HOKOPPeNUPOBAHHOCTH He 03HAYAeT, 9T0 MEKAY
BHAYEHUAMHU PAKTOPOB HET HUKAKOU CBABH. JIOCTEITO‘IHO, qTo-
Ob cBA3L He OHIA JIWHeHHOH.

Uccnemyercss HeKoTOpas TepMOAMHAMHICCKAA CHCTEMA.
Moskro nm BRIOYUTH B LIAaHWPOBAHME HKCICPHMEHTA CIEXY-
oime Tpu Qarropa: I; — NaBIeHHE, amM, T, — o0beM, .,
%3 — TeMmepaTypy, ‘K?

Ja. O6parurech K nyHKTy 12.

Her. O6paTtutech ¥ nyBrTy 13.
He suaio. O6parurech K nyHkry 14.

12. Bu orBetmam «zay. 370, mO-BUANMOMY, NPOH30IIIO
moToMy, 4To Be OHAM HeBHUMATEIbHH, 1peGoBanume K COBO-



RYOHOCTH (JAaKTOPOB — OTCYTCTBEE MY HEMY KODpPeIALHH.
Ecuau 910 ycaoBue He BHIOJIHACTCS, TO HEBO3MOKHO MIAHAPO-
BaTh SKCIEpPHMEHT. B JamHEOM caydae ofuH H3 TpeX QaKTo-
POB 3aBHCHT OT TOT0, Kak BHOpans ABa fApyrux. IloaToMy BCce
TPH (aKkrTopa BRIOYUTH B DIAHUPOBAHZE HEBO3MOKHO.

Bepuurecs K OyHKTY V 1 BHOeLnTe JPYroi oTBeT.

13. B orermay mpasmango. Her muxakoil meo6xopmmo-
CTH BKI0YaTh B NJIAHWPOBAHWE DKCIEPHMEHTA 33BHCHMEIE
¢daxropsl. B gaEHOM ciydae ofimH (aKTOp U3 TPex He HeCeT
HUKaKO# FoumoJHUTEIbHON MHOpManuu.

Hlepexopure K mynxry VI.

14. Bu me smaere. PaccMoTpuMm aToT Bompoc Gollee mop-
poGEo.

Ilycrs B TepMopguHaMmIecKoll cucTeMe MMeeT MECTO ypaB-
Hernue Merneneesa — Huaneiipona PV = nRT u 3ajiasH xBa
daxrtopa, manpamep V(z) u T (z,). Torma P(z;) Moser GHTH
BHancaero. To sKe caMoe W ¢ ABYMs LpPYTuUMHU mapaMd QaKTo-
poB. IlosToMy B niaEEmpoBaHHe MOKHO BKJIKOYATH JBa (a He
TpH) Parropa. 3Zeck BO3MOKHE Tpum KoMOmmHamuu: 1) z; m
Za, 2) T A x3, 3) Ty U Zg.

Bepuurecn k nyuiry V 1 BoifepnTe NpaBujIbHELL OTBET.

3.4. TpaMepm ¢arTopos

VI. B aroit rnase MH yke NIPUBOAUIN IPUMeDH paAKTOPOB,
OTHOCANTHECS K OPraHWIeCKOd XuMuu u moauMepam. A Tenepb
nepeiiieM K apyruM obaacraM, maMarys uspedenue Helotona,
9T0 NPHEMEPH TaK jKe NOYINTeNBHH, KaK U IIPaBUiIa.

Obaactn MpaKTHIECKAX NUPHIOMKEHWH IIaEMPOBAaHUSA
SKCIEePUMEHTa 9Pe3BEHYANHO MHOTOOGpasHBI: XHMUA, MeTal-
ayprus, Gmonorus, MeRundHA, oforameHye IOJe3HHX HCKO-
OaeMHX, OUINEeBad W TEKCTUIBHAS HPOMHILICHHOCTD, CeJb-
CKOe X03AWCTBO, BOeHHOe f1eJio U Ap. *

Ilpemensierca miaEMpoBaHMe HKCIEPUMEHTA M B HECKOJIb-
RO HeOKUJAHHHX 061acTAX MCCIeNOBAHUA, B TAKMX, KaK re-

* J0. II. Adaep, I0. B. I'panoceckuii. O6sop mpurmapgaux pabor mo
UIAHHPOBAHMK aKcmepnMenrta. Ilpempmar Ne 1. MLV, 1967,
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DOHTOJNOTHA (HAYKA O MOATOJETHH), UPH KIACCHPHKATINM
o6pasnoB [ApeBHe# KepaMukm, B Xiebonedemmm m Tabadu-
HOM Jiele.

B saBmcmMocTH 0T 06BEKTOB HCCIENOBAHNMA MEHAKTCH U
¢parropu. B cBomx mpmmepax, K CORANEHHI0, MK He MOMKEM
0Tpa3nTh BCe 9T0 MHOTOoOOpasme. OcrasoBuMcs Ha Gonee TH-
INYHHIX JJIS Halme# oTeYeCTBEHHON MPaKTUKH CIydYasx, 6asm-
PYACH Ha MaTepmalax Bropoil BCecoo03HOH KomQepeHIuH 1o
unaHnpoBaduo skcmepumenta (Mocksa, 1968).

B BH6ope mIpUMEPOB M TAKKe PYKOBOACTBOBAIUCH IIPUH-
OENOM MHOTOPAKTOPHOCTH; UPHBOMMIM 3afadd, B KOTOPHIX
K0oamIecTBO. PaKTOPOB OBI0 OBl He MEHBIIe JeTHpPeX, TaK Kak
OPUAYMATh TPUMEPH C JBYyMsA-TpeMs (axkTopaMm O9edb
JeTKO MOMKET W caM 9NTaTels,

IMpamep 4

llpm uccaepoBaEmy 3I@KTPOANTHIECKOTO MPOLEcca WOy~
geHUs ANIOMHHESA B IIAHMPOBAHNE SKCIEPUMEHTA OBIIU BHKIIO-
d9eHH CJefyIOmue ceMb (AKTODOB: 7; — HanopsKeHue Ha
BACKTPOIHBEDE, 8; T, — BpeMsa MeKRY 06paboTRaMu 2JeKTpPO-
nmsepa, ude; %, — KOHNEHTpamus (TOPUCTOr0 MAaTHHA B
pieRTpoanTe, Y%; Ty — KOHNEHTpamuA (TOPUCTOTO KaJabIlms
B diexrposure, %; %; — KPHOJUTOBOE OTHOHICHHE, T —
YPOBEHE AJIEKTPOJKTA B BaHHE, ¢M; T; — BpeMs MeKAy ole-
pPanuAME CheMa YILOJbHOH HeHH, cymru *,

Hpumep 5
A Bor mpmMep (aKTOPOB, BIMAHTE KOTOPHX HHTEPECOBAIO
DKCIePHMEHTATOPA IpPH ONTHMUBANNY INPOUM3BOJCTBA pPe3UC-
TOPOB:
— [aBjeHWe IPHU IIPeCccoBKe, Kz/cM?;
— TemMmeparypa Ipm mpeccoBre, °C;
— BpeMsd BHJeP/KKH IO NaBIeHUEM, MUH;
— TeMmeparypa B MyQeise nupu npeccoBamuu, “C;
— BpeMs TeMOePaTyPHOH BLITEPIKKHU, MUH;
— JUCHEepCHOCTDh HANQJHUTENA, MK;
— cooTHONIEHWE (MIIOCA ¥ HALIOIHHUTENH, 2/2;

B[ W=
a wmow  =

Ixld
FOREY

* 3. B. Yamaur, B. M. Huxumun, 9. M. Menuep. Bupgenenune cy-
TiecTBeBHNIX (PAKTOPOB HPH BIERTPOMUTHUCCKOM IT0TYUeHAN aJTIOMI-
aaa.— C6. «IlpobseMH NIIaHMpPOBaRHA SKCIepHMenTa», M., H3J-BO
«Hayra», 1969.

56 \



¥, — AaBieHme IpH AMOTHPOBAHMTM, KajcM?! \
Ty -— JUCIEPCHOCTH CAMKHU, MK;

T1o — BpeMsi BHAEDKKH OpPH MIAMOTUDOBAHUU, MUM,
T4y — KaYeCTBO KEDAMUKH OCHOBAHIH,

13 — AHCIEPCHOCTH PIIOCOB, MK *.

IIpumep 6
IIpu maygenum mpormecca BapKu CyabdaTHOM IEJNTION03E
B HJIAHUPOBAHUE HKCHEPHUMEHTA GBUIH BKJIOYEHH TaKde IIATH
(aKTOpPOB:
F; — KOHIEHTPALMs AKTUBHON 1IeJ0YM B BAPOIHOM pacT-
Bope (B eqmaunax Na,O), 2/a;

Ty — CyabuUTHOCTH pacTBopa, %;

¥3 — KoHegHasa teMmeparypa Bapku, °C;

¥, — OPOMOJKUTENIBHOCT: MOABEMa TeMImepaTyps o Ko-
HEIHON, MUH;

¥5 — IPOMOJIKUTENBHOCTh BAPKM NPU KOHEYHON Temie-
parype, mun **,

Npumep 7

IIpu omrTummsauuu npomecca oGorameRus MoOJUGLEHOBOM
PVAEL SKCIEPHMEHTATOP OCTAHOBYJ CBOe BHEMAHME HA CJEy-
0IMUX PaKTOpax:

7y — BpeMd M3MeJBUYCHUS PYIE, MUH;

¥, — pacxof ojeara HATPHA, g/m;

T3 — pacxox anxuncyiandara, g/m;

T4 — pAcxoj] COubl, 2/m;

Zs — PAacXof KePOCHMHA, g/m *+*,

¥ JI.TI. Baacos, B.B. Jykvanos, B. I'. Kpacuasnuwros, A. IO.
Moavmosa, IIpuMeneEre MeTOJ0B IIAHMPOBAHAA SKCTPEMAIBHOTO
SKCIEPHMEHTA B IIPOM3BOJCTBE pPE3HCTOPOB. [{oRiIaj, IPeJCTaBIEH-
HHT Ha 2-10 BeecoosHy0 KoH(epeHII0 M0 MIAHNDPOBAHKIO DKRCOEpPH-
MenTa. M., 1968.

** 5. M. Menuep, P. 3. Hen, M.TI. Masuna, H. M. Cmoum.
" OmbiT wWaydeHWs! Bapku CyabPaTHON NEITION03H ¢ HPUMEHOHHEM
CTaTACTHIECKAX MeTON0B IIAaHWPOBAHWA OdKCHepHMeHTa. TaM ke,

*«x JTI. A, Bapcruii, I0. B. Py6unwmein. OcobeEHOCTH IISHEPOBARHAA
SKCTPeMAaJbHEX SKCICPUMEHTOB IPH HCCIGOBAHMH PasAeIMTeILHEX
mponeccoB.— CG. «IIpoGreMH RNIaHAPOBAHUA BKCIEPHMeHTay. M.,
m3a-Bo «Haywra», 1969.
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Ve

NDpamep 8 \ '
Ilpn omTmMmumsamum nponecca HKCTPARIUN IUPKOHEA M
raQHEHA U3 COJNSHOKHUCIOTHHX PAcTBOPOB B KaueCTBe Hesa-
BHCHMEIX I€DEMEHHLIX IPHHATHL
7 — KoHHmeHTpamua Meraixa, %;
Zy — ROHUIEHTPAIEA KUCIOTH, % ;
Z3 — KOHIEHTpAaIua cuapra, % ;
%3 — cooTHOLIeHEe 06BeMOB das, Ma/ma *.

Ilpumep 9

B Murpo6HoioTMYeCKUX HCCIEOBAHMAX BECHMA BaYKHOM
safagell ABJIAeTCA HaXOMKAeHHE ONTHMAJIBHOIO COCTABA IHMTA-
TeJbHON Ccpepbl. B ommoit m3 mmrpobmomormueckux palor
MpOBEPAJIOCH BINAHNS CIELYIONINX (aKTOPOB:

#; — MgCl,, Es — CaCl,,

, — ZnCl,, . Z; — MnSOQ,,

s — FeClg, xs — ZnS0,,
z, — CuSOy, Ty — (NHy)e Mo70244H20
7; — H,;BO,, Z1o — CoCl, **

O6paboTka pesyabTaToB sKCIEPUMEHTA Bexach o npobam,
DOJyYeHHHM HA 9eTBEPTHe CYTKHM BHpAMUBAaHUA. B sKcHe-
PEMeHTaX TAKOTO PORA BOBMOJKHO TaKiKe BaPbUPOBATH BPEMsA
BHPAMABAHAA, TeMOEPaTypy 4 1. X.

Mpumep 10

W, makonemn, AN CHENUAJNCTOB, 3aHEMANOMUXCH KUBOT-
HOBOJICTBOM, LpHBeJeM OpuMep (AKTOPOB, BIHAKINUX Ha
OTKOPM CBHHEH.

Ompegensanocs COOTHOIIEHWe B PpafHOHEe HHTATEIBHHX
BemEeCTB W CTUMY/IATOPOB, T. €. XUMNYECKHX COefHHEHWI,

* O.C. Crupnosa, 0. B. I'panoscruii, A. J[. Kanaan, H. A. Yep-
noea, JI. H. Komuccapoea. IliaEWpOBanNe SKCHepMMeHTa NPH H3Y-
YeHHH DKCTPaKIny NUpKoEWA u raduma coasMp.— CO. «IIpoGaeMu
WIaHAPOBaHUA 9KcHepmMmenTtay, M., maa-so «Hayxa», 1969,

®* 0. M. Qupros, J.E. I'ypuua, C. C. Puaxun. IlpuMeHenA® Mo-
TONOB MaTeMAaTHdeCKOTO ILUIAaHWPOBAHUSA HKCHOPEMEHTOB B MHK-

poGuonormaeckunx mccaenoammax. Tam e,
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BosfelicTyOmMux Ha o6Men BemecTB B opraruaMe. Wayganocs
BIRAHAE CIeAYIOMUX YeTHPHAIATH q)amopoB

MaxposnemenTsi:
1—-Ca, xZ—K,%a—Mg,E4—Na;

MPIKpOBJIeMeHTLI:
% — Co, T3 — Zn, T, — Cu, Z3 — Fe, T — I,
xlo — Mn;

BHTAMHHEIL:
Ty — A, Ty — Dy, 733 — By

aHTEOMOTHKHA:
714 — OmOMUIIHAH.

Mu mapgeeMcs, 9TO HPHBeJeHHHX HDPUMEPOB JOCTATOTHO,
aro6R BE cocraBmiam cefe AcHOe HpefCTaBleHHe 0 NOHATAH
«paKTOpHY.

3.5. Pe;nome

Wrakr, M ycragoBUIM, 910 PAKTOPH — BTO HEpeMEHHEIe
BeJIMINHHI, COOTBETCTBYIOMMe cmocoGaM BO3eACTBHs BHOIIHEH
cpensl Ha o0BexT. OHE ompefieA0T Kak caM 00BeKT, Tak u
ero cocroanme. TpeGosamms K QamopaM YOpaBafgeMOCTs M

OJlHO3HATHOCTD.

"VupaBiinTh $aKTOPOM — BTO BHAYAT YCTAHOBHTH HYMKHOE
8HaTeHHe W MOJEP)KUBATH IO MOCTOAHHHM B TEYeHMe ONHTA
HIM MEHATH Mo 33faHH0i mporpamme. B aTom cocromt ocoGex-
HOCTB (aKTHBHOT0Y dKcIepuMenTa. [lnarupoBaTh sxcnepument

MOKHO TOJBKO B TOM Cirydae, eCIH ypOBHE $akTopoB mOpuH-
HSAIOTCA BOJIE OKCIEPHMEHTATOPA.
®axTopH [OMKHH HEMOCDPE[CTBEHHO BosfelicTBoBaTh Ha
o6’5em uccnefoBanuA. TpyaHO yOpaBasaTh PaKTOPOM, CIH OH
ABIAeTcA QYHKIAEI APYTUX lepeMeRHbIX,, RO B INIaHAPOBAHUK
BKCHSPUMEHTA MOTYT Y4aCTBOBATH CJIOKHBEIE aKTODHI, TAKHE,
" KK JorapmpMH, coorHOmeHusi ¥ T. A. DaKTOPH HOIKHE
GHITE OmpeneseHn ONePauoHaTEHO.
TpeGopamma & { COBOKYIHOCTH (JaKTODOB: COBMECTHMOCTD M
OTCYTCTBH® - AWHEHHOE KOppeNAIHH. Brbpanroe MHO0KECTBO
ParTopos uonmno 6HTh gocraTouHo HOAHEM, Ecam rakoit-
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aubo CymMecTBeHHHHA GaKTop MPOOYIieH, 5To NPHUBEeT K He-
IPAaBUNBLHOMY OIpEfeeHNI0 ONTUMAaJbHHEX YCIOBHH HMAM X
Goxbmoi omubke onsiTa, MAKTOPH MOI'YT GHTH KOJIMIECTBEH~
HHMH ¥ KaTeCTBEHHBIMHU.,

Toarocrds Purcanmuu QAKTOPOB JOIKHA OHTH BHCOKAS.
CremeHbs TOYHOCTH OIpefieliAeTCA MAHMANA30HOM W3MEHEOHUS
$aKTOpOB.

BuiGop $axTOpOB O9EHB OTBETCTBEHHHl 3TAN HPH IIOATO -
TOBKe K IJIAaHHPOBAHUIO sKcmepmMenTa. Or yAagHoro BHGopa
3aBHCHT yCU6X OUTHMA3ATAN.

Tlocie Toro Kax MBI PaCCKaBa/Id BAM O apaMeTpe ONTHUMH-
3amud ¥ PaKTopax, MOKHO nononm K BRIGODY MoJenu me-
cueryeMoro mpomecca.



I'maBa werBepras

BriGop mMopenu

1. B a10ii r71aBe ME XOTHM [jaTh PeKOMEH[AIUH 10 BEOODPY
Moyienn. Jleno sTo He EPOCTOE M CBA3AHO CO MHOTEMH 06CcTosi-
TeNBCTBAMA ¥ COO0paIKEeHIAMI.

Msr roopuam, 9T0 MOJ MOJEJbIO IOHUMAeM BUI QYHKIAK
oTkmmKa (cm. ra. 1)

y=1f(21, 2o, ..., ).

Bubpars mogeas — 3EATHT Bubpare BHj 2TOR (yHKNUH,
sammcaTb ee ypaBHeHMe. LOIla OCTaHeTCA CINIAHKPOBATH M
IPOBECTH HKCUEPHMEHT JJIA OHEHAW UYHCIGHBHX B3HATEHWH
KoncraHT (KoapdmuuenToB) sT0r0 ypaBHeHuMA. Ho Kak BH-
6paTh MOfean?

Yroln mMOCTEIEHHO IPOLBUTaThCH K OTBeTY Ha 3TOT BOLPOC,
AaBaiiTe CHaYaja MOCTPOHM FeoMeTpHIeCKU aHATIOr QYHKIHK
OTKIMKA — IIOBerHOCTB OTKIHKA. ByHeM mif HATIATHOCTH
paccMaTpuBaTh CIydal ¢ AByMsA daKTopaMu.

3amernM, ITO B CIyuae MHOTHX (AKRTODOB reomeTpnqec-
Kas HADIATHOCTH TepaercA. MH TomamaeM B aGGTpaKTHO
MHOTOMEDHOE IIPOCTPAHCTBO, T/ié ¥ HAC HET HABHIKA OPWEH-
tupopanms. llpmxomurcsa mepexomuTh HA S3HK aaTe0pH,.
TeM He MeHee UPOCTHE NPUMEPH, KOTOPHE ME ceifqac pac-
eGMOTPVM, NOMOTYT BaM, KAk Mi p#yMmaeMm, npm paGore ¢
MHOTEME (haKTOpaMH.

Mzl xoTuM M306PasUTH TEOMETPHISCKY BOZMOKHHE COCTOM~
HESA «9€PHOTO AIMHKAY ¢ XByMA Bxojamu. Ilus sroro mocra-
TOYHO PpacHoJaraTh IJIOCKOCTBIO ¢ o6mgHOR [lekaproBoit
cucreMoit Koopauuar. Tlo ofHOR ock KoopauHAT GymeM OTKIa-
AHBaTh B- HEKOTOpOM MacmTale 3HadeHHA (YPOBHM) OFHOTO
darropa, a mo Apyroii ocu — Broporo. Torga KaaoMy cocTo-
AHNIC «SMUKaY 0yJer CooTBeTCTBOBATH TOYKA HA HIIOCKOCTH.

BcooMAWE To, 9T BH IPOYMTANM B HPOMIJIOHE IriaBe O
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daxTopax, cKasKuTe, MPABHIBHO JHU 06pATHOE YTBED:KICHHO:
W Ra)Xfad TOY9KA Ha IJIOCKOCTHU COOTBETCTBYET OJHOMY M3 BO3-
¥ MOKHEIX COCTOSHWH «9ePHOTO SAMEKa?

Jla. Obparmreck K OYHKTY 1.
» Her. O6paruTecs K TyHKTY 2.
He 3uato. O6paTurech K NyHKTY 3.

1. Ecau BH camTaere, 9T0 YTBEp:K[eHHNE CIpPaBEJIHBO, TO
BaM CleflyeT BePHYTHCA K HAUAXy Tperheil TIaBH H elie pas
PAcCMOTPETE BONPOC 0 PaKTOpax, WX BHFAX U YPOBHAX.

ToabKO mOCJe 3TOT0 BepHUTECh K NYHKTY | u BmOepure Ipyroii or-
BeT.

2. Bu mnpasm. OGparBoe YTBeps;K[eHHe CIpPaBeJIABO
TONBKO B TOM Cjlyd9ae, €CJIH BCe (PaKTOPH MOI'YT TPUHUMATH
M00ke 3HA9eHHA OT — cofi0 oo,

1. Ho, Kax BH HOMHUTe U3 OpefHpyDleil TaaBH, JId dak-
TOPOB CyIECTBYIOT 00;acTH onpeNeseHus. IT0 3HATUT, 9T0 Y
RagIoro ¢QaxKTopa ecTh MUHHMAJBHO® W MAaKCHMAJIbHO®
BOBMOMKHEIE SHAYCHUA, MeYKIY KOTOPHME OH MOKeT H3MEHATh-
ca nm6o HempeprrsEO, nubo muckperso. Ecam darropn com-

MECTHMEI, T¢ TPAHHIE 06pasyloT Ha IJIOCKOCTH HEKOTOpSLi
X ! |

Puc. 6. O6xacts
——— - onpeperenns paxropon

;,E
E]
—

|
|
|
1
XZ

]

|

[

L~ x
. r4
min }{Zmnm

IPAMOYTONLHEK, BHYTPH KOTODOTO Jear TOIKH, COOTBET-
CTBYIOIIME COCTOSIHMAM «9epHOTo Amukay (pume. 6). IIymxrmp-
HEHMH IHEUAMA Ha PUCYHKe 0003HaYeHE IpammMmH obiacrei
onpefieleHEs KaKHoro m3 QaKTOPOB, a CILIOMHHEME — TIpa-
HHIB KX COBMeCTHOR 06JacTH ompefe/ieHus. /

Yrobn yxasarh 3Ha9eHNM® IapaMeTpa ONTHMH3ANNH, Tpe-
Oyerca eme ofHa oChb KoopnuHar. Eciam ee mocrpomts, TO
TOBEPXHOCTH OTKJANKA GyleT BHINAKeTh, Kak HA puc. 7. [Ipo-
CTPaHCTBO, B KOTOPOM CTPOMTCH IOBEPXHOCTH OTKIMKA, MBI
Gynem HasHBAaTH PAaKTOPHEIM mpocrpamcrBoM. OHO 3ajaercs
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HOOPAMHATHEIMEA OCHMH, 110 -KOTOPHM OTHIANBIBAIOTCH dHA~
deHus (GakTOpoB M mapamerpa omruMusanuu *. PasmepHocTh
$aKTOPHOTrO mpoCTPAHCTBA 3aBHCHT oT 4ucia (arropos. llpu
MHOTEX (GaKTOPAX HOBEPXHOCTH OTRJIWKA YiKe HeIb3A W300-
PasATh HATJAMHO M NIPUXONUTCA OTPAHMIMBATECA TOJIBKO
alareGpamIeCKuM ABHIKOM.

Ho mia nByx ¢axTopoB MosKHO fake He HepeXOoAHTb K
TPEXMEPHOMY IIDOCTPAHCTBY, a OTPAHHIUTECA IMJIOCKOCTBIO.

! %

,\/ Pue. 7. IloBepxHOCTH
OTRIAMKA

X

Ilns 3TOro MOCTATOYHO TIPOMBBECTH _CEUEHVE TOBEPXHOCTH
OTKJIMKA IIOCKOCTAMH, HaPaJIelbHEMEU ILIoCKocTH X,0X,,
H moJydeHHHE B CeYeHHAX JHHWM CIHPOEKTHDPOBATH Ha 3Ty
niockocTs, Tak crposaT, HanpuMep, n300paKeHUs Top M MOp-
CKEX BIAJHUH Ha reorpagmueckux xaprax (pumc. 8). Toaxa M

%

Puc. 8. Ilpoeriusa ceueHu
< L
TOBEPXHOCTH OTKIHKA \_/

HA DJIOCKOCTD o

X

Ha PHCYHKe — 9TO M eCTh Ta ONTHMAalbHAaA TOYKA, KOTOPYIO
M umeM. Hasmasa AuAuMA COOTBETCTBYeT MOCTOAHHOMY BHAa-

9eHMI0 NapaMeTpa OUTHMEmBAIWH. TaKas JWHUA HABHBAETCA

JUEACH PABHOLO OTKIWKA,

\l. Urorga nog axTOPHHM OPOCTPAHCTBOM IIOHHMAETCS IPOCTPAHCTBO,
. o6GpasoBaBHOE TOABLKO OCAME (aKTOPOB.
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Kax Br gymaere, CpaBefauBo Jit yTBepKACHHE, 4T0 KajK-
HOMY COCTOSHUWIO «AIUKa» (T. €. KajKAOMY BO3MOKHOMY Ha-
Gopy 3HAUEHMH Z; W Z,) COOTBETCTBYET OJIHO BHaIeHUe Hapa—
MeTpa ONTEMH3AIUH?

» Jla. OGparurech K OYHRTY 4.

Her. O6parutech kK OyHKTY 5.

He suar. O6paTturech K NYHKTY 6.

3. Bu ne sHaeTe, KaKO# 0TBeT BHOpATH.

HaBaiite mocMOTPHEM, KAKHe PacCy;KIeHUs MOTYT JeKath B
ocuose Bribopa. C 0gHO# CTOPOHEI, ICHO, 9TO HEKOTOPHE TOU-
KA IJOCKOCTH COOTBETCTBYIOT BOBMOMHEIM COCTOSHHAM
«amukay. C gpyro#l CTOpPOHH, HOJIKHHE CyUIECTBOBATH HEKO-
TOPHE YCIOBHS, OpH KOTOPHX CHpaBenauBo o6paTHOe yTBEp-
saenne. OUeBULHO, eCAM KayKIHA GAaKTOp MOKeT IPUHUMATH
na06oe 3HA9EHNE OT —oo [0 0o, TO 9TH YCIAOBUA BHILIOJI-
HAOTCA. .

Teneph, eciay B 3a0BLTH NPeARAYLIYIO IIaBy, TO BePHUTCCH K Hell,
a ecIu DOMHUTE, TO BepHHTECH cpasy ¥ nyskry | m Bubepnre mopxoms-
WA OTBET.

4. Bu npasu. [le#icTBUTENbHO CYIIECTBYET COOTBETCTBHE
MERIY COCTOAHMEM «AMUKAY ¥ 3HAYCHVEM apaMerpa OImTHMU-
3allid: KajKIOMY BO3MOIKHOMY COCTOAHHUIO (SIIUKAY COOTBET-
CTBYeT OjHO B3HadeHUe uapaMerpa onrmMmusanuu. OLHAKO
o0parHOe HeBEpHO: OTHOMY BOBMOKHOMY 3HAYGHHIO IapaMerpa
ONTHMHU3AIMAN MOKeT COOTBETCTBOBATH W OJHO, M HECKOIBKO,
¥ CKOJBKO YI'OLHO COCTOSHUE «AMUKAY,

IIpasga, 5TH yTBePIKNCHHEA CIHPAaBENJIUBH, €CIN He YIUTH-
BaTh OmMGOK B ONpefe/]eHdN 3HAYCHWH mapaMerpa ONTHMU-
sanuu. K Bompocy 06 oeHke ¥ yuere sTuX ommOOK MEL Bep-
HEMCA HUKe, a4 IOKA He 6yJeM OPHMHUMATH HX BO BHUMAaHINe.

III. Temeps, KoTHa MB MOYKEMeUpEACTABATH cefe LmoBepx-
HOCTH OTKJIMKA, IOPa BePHYThCA K OCHOBHOMY BOIDOCY: Kak
CTaBUTH 9KCIEPHMEHT, 9TOGH HafiTH ONTHMYM IDH MUHEMYMe
sarpar? JT0 mpei/ie BCETo BOIPOC CTPATETHH.

Ecnum 611 MB pacmosaranu Tabiunel, B KOTOpoi# copepsxa-
JMChH 6B BCe BOBMOJKHEI® COCTOAHMUS 06HEKTA U COOTBETCTBYIO-
mye UM OTHKIMKH, TO 0C060il HE0GXOAMMOCTH B IOCTPOSHMH -
MaTeMaTHIecKo# Mogenu He 6o 651, Ilpocto ME 6H BHOpamu
T0 (4aM Te) COCTORHTe, KOTOPOe COOTBETCTBYET HAMIYIINeMYy
orramry. Ho MH yie 3HaeM, CKoib Beiuk mepebop BO3MOM-
HEX COCTOAHWE (CM. TiI. 1), ¥ JO/KHBI 0TKA3aThCA OT HMPAaK-
TH9eCKOH peanusaumu T0il BOSMOIKHEOCTI,
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"~ NIpyrasi BosMOMKHOCTH — CIydaiiHbi# BHGOD HEKOTOPOTO
YHCJa COCTOAHWN U ompefelieHNe OTKINKOB B HUX, B HafeK/e,
9TO cpefm 3THX COCTOAHWHA MONANYTCA ONTHMAJBHOE NN TO
KpaiiHeil Mepe OausKue K HeMy cocTosaus. My e 6yaem pac-
CMAaTPUBATE 9Ty HATEPECHYI0 BO3MOJKHOCTH, TAK KaK, K COKa-
J€HHIO, OHA He BINCHIBAeTCA B HAIIy TeMy *.

. -Haxomen, TpersA BO3ZMOKHOCTh — CTPOHTH MAaTEMATH-,
9eCKYI0 MOJENb, 9To6HL C ee IOMOIIBI0 HPEACKAZLBATH BSHA-
YeHHSA OTKJINKOB B Te€X COCTOSHMAX, KOTOpHE He H3yJIalHCh
9KCIepUMeHTaNbHo. Eciaum He MoOKeM H3MepHTh OTKIHNK B
Ka’KIOM COCTOSIHUH, TO CYyMeeM XOTh MpeACKasHBATH pPe3yiib-
tar. IlpraeM jae He B KasiKIOM COCTOSIHMH, & TOTBKO B Hau-
Gonee MATEPECHHIX, B T€X, KOTOpHE NPUOIM/KaOT HAC K ONTH-
MyMy. '

Takaa crpaTerus NPUBOAWUT HAC K IIATOBOMY IPWHIUILY,
Je;KameMy B OCHOBE PacCMaTPHBAaeMOTO MeTOAA IIAHUPO-
BaHHSM HKCUEPUMEHTA.

Ilepexomure ¥ maparpady 4. 1.

5. Bam orBer HeBepen.

Tocmorpute Ha puc. 8. Kcnu HafiT TOYKY, COOTBETCTBYIO-
Iy0 KaKUM-1160 BO3MOKHEIM 3HATeHUAM (AKTOPOB, TO Yepes
Hee 6yieT NPOXOAATH TOJBKO OJHA JUHHS PABHBIX OTKIMKOB.
(Momer oxasarbCsi, 9To OHA He II0KAa3aHa Ha depreiKe, HO ee
BCerfa Mo;kHO nposectu). Her rako#l Togrm, rje OH mepece-
Kaluch X0Ts GH B JUHUM., JHAYUT, OJJHO3HAYHOCTD CYIIECT-
BYer.

ostomy BepauTech ¥ nyurry 11 m BEGepuTe IpaBHIBHHE OrBeTe

6. Bu me smaere, 9ro oTBeruThH. B 4eM mpmumEa Bamux
3aTPYAHEHUNA?

Bosmoxbo, BH 3a0bam (MId He YCBOMIHU), KAK CTPOUTCH
«zepHHE AMAKy. Torma HexecoobpasHo BepHYTHCA K ra. 1 :
HDOBTOPHUTH 9TOT MAaTepUal. ‘

* C Heli MOKHO I03HAKOMHUTLCSA, HaupuMep, 1o KEnre J. 4. Pacmpu-
suna: «CayvaiigBiii MOMCK B 3afavaX ONTHMU3ANNH MHOTOHApaMeTpH-
4ecKMX cmeTeM». Pura, wuspm-Bo «3mmarHe», 1965, TepMmE «MmOTOmA-
paMeTpnuecKme» 3hech YHOTpeGNeH BMeCTo HaIero «MHOTOQaKTOp=-
HElE»,
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Mosxcer 6T, Bac cMymaeT To, 9To 3HAYeHUA mapaMerpa
ONTHMM3AIUM ONPEJeIANTCA ¢ omHOKAMA K HeIOHATHO,
0 KaKOM COOTBETCTBEM MOKeT MATH pedb. Ecam aro Tar, T0 MH
HKOJKHH OTOBOPHUTBCH, 49TO IIOKA pPaccMarpuBaeM CHTYAIMIo
Ges yaera ommOoK (ME BepHEMCS K HUM IO3jKe).

@DarTHIeCKH, BOIPOC CBOAUTCA K TOMY, €CTh JW HA puc. 8
TOYKH, B KOTOPHX IE€PECeKAIOTCA KPHUBHE PABHHX OTKIHKOB.
Ecin Takme TouKHM ecTh, HAfO BHOPATH OTBET HET», & €CIH
TOYeK HeT — OTBeT «Jay.,

Wrak, Bepuutech K NyHKTY 1] w BHOGepurte DOAXOIAIIA OTBET.

4.1. IMMaroseiif npuHGHN

IV. 3a orkas or monnoro mepeGopa COCTOARME HAMO YeM-
to muaruTh. lleHa — 5T0 mpeRmONOKeHUs, KOTOPHE MHI /[0J-
JKHH CJIeJIATh OTHOCHTOIBH( CBOXCTB HOH3BECTHOX HAM MOJIeaH
[0 HAYaja DKCOeDHMEHTa (KaK rOBOPAT, aIpHoDH).

HexoTopiie W3 OpeNoN0KeHUN MH HEKOTZA He CMOKeM
npoBepuTh. Takue MpennoT0KeHNA HAZHBAITCA OCTyIaTaMH,
Ecinm B peficTBETENILHOCTH OHE He BHIOJIHAIOTCA, TO BeChbMa
BO3MOSKHO, 9T¢ MH He Halimem outmmyMm. Todnee, M mpumem
3a ONTHMYM TO, 9T0 HA CAMOM [elle UM HE ABJACTCA (xo11,
OHTH MOMeT, HAC U YHOBJIETBOPHT).

Kakme jxe OpefNoJIOKeHHA O CBOHCTBAX TOBEPXHOCTH
QTKIMKA MH fiesaem? I'1aBHOE — 5T0 HeNPEPHBHOCT MOBEPX-
HOCTH, ee TJAJKOCTh M HAINYUe E/[HHCTBEHHOTO ONTEMYyMa
(6rirs Mosker, H Ha TpaHuIe 0fracTH onpepenenus GaxTopos).

ITH TOCTYJIATH IO3BOJIAIOT IPEACTABATH U3YIaeMy0 QYHK-
UK B BUJje CTENEHHOT'0 PAMA B OKPECTHOCTH Ii000# BOZMOIK-
HOH TOYKE (AaKTOPHOTO IpPOCTPAHCTBA (TaKWMe (QYHKIAH B
MaTeMaTHKe HasHBalOTCA aHaamTmieckumu). Hpome Toro,
€CJIM MHl IPHEAYMaeM KaKo#-To cmocol mocTemeHHOro mpubim-
JKeHMS K ONTHMAJIBHOW TOYKe, HYKHO, ITOOH peayiabTaT He
3aBHCEJ 0T UCX0ABOl Togku. Ecam onTEMyM ofdH, TO HEBAIKHO,

~upubam;KaeMcs Mbl K HOMY CODABA WM CJI€Ba, a4 €CAU HX He-
CKOJIBKO, [Ja OHH eIlie He DABHONEHHH, ..

Ha pmc. 9 mpuBegeHH JBe KapTHHKH, H3o6pakaomue

(YHKOEE OTKIMKA AJAA ofiHOT0 daKTOpa.



Kaxk B fyMaere, B KaKOM €jIy9ae HapYIUHH HAUIM 1ipeji-
DOCHIKH?

B cayuae a. O6Gparutech ¥ OyHKTY 7.
B ciryuae 6. O6paturech K HyHKTY 8. ' >
He snaro. OGpaTtrTech K HYHKTY 9.

[4 4 J

]

S '
! - N | I
Z; ' Zy

Puc. 9, Hpumepsl QyHENuH OTKIMKA AJA ORHOTO q)ax'roﬁa

7. Bu ycMoTpenu HapymeHWe IPELIOCHIIOK B CIydae a.
B gem sxe cocrosar aru mapymenusa? Ha osrom pucynre ms06-
paskeHa IJajikas HeMpePHBHAA PYHKIUA C ONHAM ONTHMYMOM.
910 KaK pas T0, 0 TeM Mul MeaTaeM. HaM menonaTen Bau BHGop.

Bepanrecr k nmysKry IV u mpouTtuTe CHOBA 0 HPEAIOCHLIKAX.
Ilocse 3T0r0, MH HafeeMCH, BhL CAeiaeTe IPABHILHER BHOOP.

8. Bu npasw,

Ha pme. 96 mHOr0 Hapymenwuii. 3mecs ¥ JBa pKCTpeMyMa
(onTmMyMa) v ORK (HapyloeHHe INIagKOCTH M HeIIPpePHBHOCTH).

Ecau B momcKax ounTEMYMa MH Ha9HEM HOCJeJ0BaTeJIbHO
IBUTATBCA CjleBa HANPaBO, TO HaiifleM HaWmMeHBINNWHE U3 MaKCH-
MYMOB ¥ BpAJ IV Y3HaeM 0 CyIieCTBOBAHME BTOPOro, Haubob-
mero. IlpaBaa, oB Tak JoKaIM30BaH W OCTED, IT0 €T0 HE MY/i-
peHO IPONYCTUTh ¥ UPH ABIKEHHHM C IPaBOTO KOHIA, €CIH
¢TaBUTH ONHTH HE BO BCEX TOYKAX.

V. BosmosxHO, BH o6paruiu BEEMaH@e HA To, 9T0 TPeGo-
BaHHe HEODPEPHBHOCTH He COTJACYeTCH C MpeAcTaBlIeHHeM O
AECKpeTHHX ypoBHAX darTopoB. OfHAKO B JIefCTBUTEIBHOCTH
5T0 He cTpamiEO. ME BeIh MoKeM CIHTATh, 9TO (PAKTOp HpHU-
HEMaeT HeOpepHBHHA DAJ 3Ha49eHUH (eClIU [ayKe HeKOTOPHE
2@aYeHHA He HMEIOT CMHICJIA MJIH (USHYECKH HEPEeaJH3yeMH).
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BaskHO TOJBKO IOMHUTH 0 TAKOM COTVIANIEHWM HPH HCIOJIb30-
BAaHUW Pe3yabTaToB. A Kis MOCTPOEHNUSI MATeMATHICCKON Mojie-
I¥ 3TO CO37aeT 3HAIUTENbHEE YEoGCTBa.

Tak ®ak MH sapaHee CINTAEM, UTO NPEAIOCHIKYE BEIIIOJ-
HAIOTCA, TO HAZ0 MAaKCHMAJIbHO MCIOIb30BaTh BOSMOKHOCTH, -
KOTOpPEHIe IIPY STOM OTKPHBAIOTCS.

Ecan, wanpuMep, Mu GymeM 3HATH sHA9eHHSI mapaMerpa
ONTHMH3ANWKA B HECKOJIBKHX COCeJHWX TOYKaX (aKTOPHOTO
HOPOCTPAHCTBA, MH CMOKeM (B CHJIy IJIaJKOCTH W HeIpephIB-
HOCTH QYHKIMU OTK/IMKA) NPEACTaBUThH cele pe3yibrarsl, KO-
TOPHE MOMKHO OMIATh B APYIHX coCeHMX Toukax. Caemo-
BaTeJIBHO, MOKHO HAaWTH TaKHe TOYKM, il KOTOPHX OMHMAA-
erca manbouabliee yBeamueHue (MAW YMeHbIIEHWe, €CJIW MEL
HIeM MUHUMYM) mapaMerpa omTmMusauuu. Torma sicHo, 4ro
CIeAyIOIul HKCIePUMEHT HAA0 NEPEeHOCHTH HUMEHHO B OTU
rogxn. Hano npopsurarsca B 5ToM HanpaBJIeHnH, upeﬂeﬁperaﬂ
ocranbaeMHA. (Bor rie sxomomarca omnmr!) Cmenas HoBHIR
DKCIEePUMEHT, CHOBA MOKHO OIEHUTH HAIpaBleHHe, B KOTOPOM
CKOpee BCero Clenyer JBHUraThcsa. B cuiy ennHCTBeHHoc’m
ONTUMYMa MH, TAKAM 06pasom, DAHO WM HOB[HO HEIPeMeHHO
ero JOCTUTHEeM. JTO W eCTh MATOBHI MPHHNUIL.

CnenaeM HeKOTODHe TMOACHERUA. ME BHOHpaeM B (aKTop-
HOM IIPOCTPAHCTBE KaKyI0-T0 TOUKY M PAcCMaTpUBAaEeM MHOKECT-
BO TOYeK B ¢¢ OKPECTHOCTH, T. €. BHGupaeM B obmacTu ompe-
meneHuA QAKTOPOB MANYK NOKOGIAcTB. 3[1eCh MH XOTHM
EDPOBECTH JKCIEDHMEHT, HA OCHOBAHWH KOTOPOTO MNOJBKHA
OHTH IOCTPOEHA HmepBasi MOMENL. JTY MOJENb MEl HAMEPEHH
HCUOAb30BAaTh NI HPEACKA3aHUA Pe3yIbTATOB OMBITOB B TeX
TOYKAaX, KOTOpHIe He BXONUIH B DKCHEepPUMeHT. Kcan aTH To9KH
JeKaT BHYTDH Haulei no,uoﬁnac'm To TaKoe IpefCcKa3aHue
HajHBaeTcA MHTEpHONANHeH, a ecim BHE — IKCTD a-
nonanuei. YeMm panbme or 061acTH 9KCOEPUMEHTA JE/KAT
TOYKA, 4] KOTOPO MH XOTHM IPe/CKA3aTh De3yJbTaT, TeM C
MeHbIIeH YBePEHHOCTHIO 9T0 MOKHO Hmedarb. llosTomy Moi BEI-
HYKJEHH HKCTPAamOIUPOBATh HEJANEKO W HCHOIB30BATH pe-
BYIBTATH SKCTPATIONANWMH A5 BHOOpA yCJOBHA NMpOBeeHUA
Clefyiomero sKkcmepuMenTa. Janbuie UK MOBTOPAETCS.

HonyTeO momyverHy0 MOZENs MOMKHO HCIOIB3OBATHL [JIA
TOPOBEpPKM PA3IHIHLIX TANOTE3 0 MeXaHM3Me H3YJaeMOro fB-
JeHHUA WU O ero OTHeNbHHX cTopoHax. Haupmmep, ecau B
IpeAmoJiaraere, 9T0 yBelW9eHHe 3HAYCHUS HEKOTOPOTO (ak-
TOpa JOJKHO NPUBOKUTH K YBeIMICHUI SHAUCHHS mapaMerpa
OUTHMHUBAONMN, TO ¢ HIOMOIIHI0 MOMEIN MOKHO Y3HATH, TaK JH .
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aro. Takas IpoBepKa HasLBAeTCH MHTepIpeTal(Meil
monenu. OHA, KOHEYIHO, MMeeT GOJBII0E BHAUCHHE, I MbL Bep-
HeMcA K Heil mosxe (B ra. 9).

Ha puc. 10 m3oOpasiens ABa BapuaHTa HONCKA ONTHMYMa
s OMHOH M To#l ke moBepxmoctu. HpecTuraMu Ha pHCYHKe

00603HaYeHbI YCJI0BUA OULITOB. B ciyvyae @ ICOOJb30BaH NOAXO0MI,

z, a

4 -
Z 4 %

Pue. 10. Isa cnocoba moncka onTHMYMa (IIPUMED)

KOTOPHIA WHOTHA HAasHBa¥ Kiaccudeckum (merony Tayeca-
3etigensn). OH COCTOHT B TOM, 9TO CHAYAJa TOCIEI0BATENBHO
M3MEHATCA 3HaYeHusA ofHOro Qaxropa. (Ha pucyHke stor
srcmepuMent o6osuaven 7). 3ateM HaXOZUTCA M PUKCHDPYeTCH
HaWJyqinee 3Ha9eHWe dTOr0 darTopa. B srux ycmoBugx mo-
clefoBaTe]bHO HM3MEHAWTCA BHAYEHNA BToporo daxropa(2)m:
T. 1. (ecau Goxabme GarTOPOB).

B caygae 6 npepcrasien mpocrTeiiunii BapMaHT IMAT0OBOH
nponenypu. Crauana mayugaerca Jokransmas obmacrs (7)),
3aTeM ompefesercs Haubojlee WHTEPECHOe HANPABJIEHNE U B
9TOM HANPAaBJEHUW CTABATCA ClAeqyioliue OMBITH (2).

Orasauocs (cM. puc. 10), gro B 06ouX caydadx HOCTUTHYT
ONWHAKOBHIA PE3yNETAT UPW OAUHAKOBOM CYMMAPHOM KOJIHW-
4eCTBE OMHITOB.

Hax Bm pgymaere, Bcerga au 9TH [Be TPOLEAYPH >KBHU-
BAJICHTHEI?

Hda. O6parurecs K pyHKTy 10.
Her. O6patutecs K myHKTy 11.
He snato. OGparutech X myHKTy 12,
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9. B He MosKeTe oTBeTHUTh.

Yro mam Tpebyercs? BrisicHuTh, HOT MU HApyNieHuUH HAMIEX
OpeJUoCHIOK. Jlerde BCEro YCTAHOBHTE, CKOJIBKO ONTHMYMOB
(sxcTpeMyMoB) umeeT n3obpaskennas ¢yurnusa. Ecau sxcrpe-
MyMoB Goubllle OZHOrO, TO YKe HapylleHa HDPEANOCHIIKA.
Hpome Toro, cymecTBenHo, HOT IH KAKUX-HUOYIb HapyHeHIH
IIafKOCTH ¥ HEeNPEPHBHOCTH (PYHKIMH (HAIpHMep, NMUKOB).

Ecau Bu Gyzere cpaBHUBATh KapTHHKHN, PYKOBOACTBYACH STHMH
CO00pasKeHNAMH, TO, HeC OMHeHHO, BHOepHuTe B nyHkTe [V IpaBHabHH
OTBeT.

10. Bu yrBepskmaere, 9T0 mpoUeAypEL Bcerja GYIyT dKBH-
BAJEHTHE. ITO HEBEPHO.

Jleno B ToM, 910 BX 3)PeKTHBHOCTH 3aBUCHT OT BH/A IOBEPX-~
HOCTH, a TAKIKe 0T TOr0, B KAaKO# MOCIef0BaTeIbHOCTH nepebu-
paoTcA GAKTOPH B Clyiae ¢ M M3 OKPeCTHOCTe# KaKON TOYKU
HAYAT 9KCOEPHMEHT B ¢jiydae 6.

- Ilonpo6yiiTe BMeCTo OKpysKHOCTEl, KOTOPHE 3a/4aI0T JIMHUM
PABHHX OTKIMKOB, HAapHCOBATH JJIIUIUCH, IJIaBHHE OCH KO-
TOPHX COCTABJAIT HEKOTOPHIA 0CTPH YIol ¢ 0CAME KOODAH-
Har. Bu ysupnre, 49ro sdderTUBHOCTH DPOLEAYD OKAMKeTICA
pasamuHOi, .

Bepuurecs k nyurry V u BuGepure NpaBMIbHELL OTBET.

|
. 7 Z; J : Zy

Puc. 11. JiBa cmocofa HoMcka ONTHMYMa (NPOROILKEHUE)

i1. Homeuno.

Bor mmmocTpanEsa, KoTopas cpPasy MOKa3HBaerT IpaBHIb-
HOCTL Bamero orsera (pumec. 11). Jro, pasymeercs, TOABKO HWI-
aocTpanus. B susHE He BCerfa yAaeTca 3a ofiuH OHEKJI JOCTHT-
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fiyth ofriumyma. Ho mecombermo, wio mo kpaiime#t mepe B
OTHOIIGHNY Pe3yabTaTa mponesypa 6, T. €. MaroBHi MeTOT, B
cpexueM sppeKTHBHEE, IeM Hpoumenypa . Momao nmpugymMars
¥ Gollee KOHKYDPEHTHOCHOCOOHH® MPOTEAYPH, 9eM @, HO OHH
06eraHO TpeGonT BHAYUTEABHO GOABINE OMBITOB:

Temeps 3aliMeMcsi BHOOPOM MOJeNH HIis nepBoro SKCIIe-
puMeHTa G0Jlee KOHKpETHO.

IepexopnTe K nyarTy VI.

12. Bu ue snaere. He oropuaitrech, 870 He DPOCTOH Bom-
poc. Masajite gymarb BMecTe.

Hawm Baxmo ycranonmb OT 9ero 3aBHCHT ycHeX IDH HpH~
MEHEHMHE KajKHOHK M3 IPOLenyp.

Bo-nepBHiX, fCHO, 9TO yCIeX 3aBHCHT OT BH/a HOBepPXHOC-
TH OTKIHAKa. M5l IpUBeId caydail CAMMETPHYHOM ORDYKHOCTH,
3mech MHorume MeTOAH OKaKYTrCsA SKBHUBAIGHTHHIMA. A ecid,
HampHMep, saanuc?

Bo-Bropmix, BimAKT cBoificTBa caMmX mpouexyp. BaskHo,
KaKue 3Ha9eHHMs (AaKTOpOB 3a)MKCHPOBAHH HA IEDPBOM HTame
B mponenype a. CaygaiiHo MoKeT OKa3aThCs, 4T, HAPAMED,
% Ccpasy yCTaHOBIEH HA ONTHMANBHEI YpoBeHb. BaHo, B
KaKodl IO0CIefoBaTeIBHOCTH nepeGuparorca (HaKTOPH: 9TO
3aHKCHPOBARO PaHbIIe — I, MK Z,, B IIPOIeAype 6 CymiecT-
BeHHO, rjle BHOpana HCXOfHAA HOR00IACTD, B T. [.

Mu BajteeMes, 9TO BTH PACCY:KASHHA IOMOTYT BaM ¢ieaTh B IyHK~
Te V IpaBHIBHEN BHGOP.

4.2, Rak BrmGpars Mopmenan?

VI. Mogenn GuBator pasmnie. Mogene#i GniBaeT MHOTO.
Yro6u BHOPATh OfHY U3 HUX, HAJO HOHATH, 9T0 MH XOTHM OT
MOJeJIH, Kakue TpeGoBaHWMA MH K He# mpepnaBiadeM. Temeps
MH, DOMaXyil, cMokeM CopMyIupoBaTh STU TpeGoBaHU.

Mexona ms BmOpamHOR cTparermd, fACHO, 49T0 TJABHOE
TpeGoBaHEe K MOMeJM — 3TO CHOCOGHOCTH NpeJCKA3HBATH
HAOpaBJeHNe [albHeHmux OLHTOB, IPHIEM IIpEeCKa3HBaTh
¢ TpeGyemoit rogrocThI0. Tak Kak 0 MONydeHHA MONETH MH
HE 3HaeM, KaKoe HaOpaBJleHHe HaM HoHaJoOWTCA, TO ecTect-
BeHHO TpeGoBaTh, 9T0GH. TOUYHOCTD LPEJCKA3AHUA BO BCeX
BO3MO;KHHX HAaIpaBJeHHAX OHIa OfHHAKOBA.
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Bro smammt, wro B HEKOTopo¥ moJ061a¢TH, B KOTOpYyio BXO-
AT ¥ KOOPAWHATH BHIOJHEHHHX OIHTOB, IPEeACKasaHHOe ©
HOMOIIBI0 MOJeJlM 3Ha9eHNe OTKJINKA He NOJKHO OTIMYaThCH
or paxrmIeckoro Goablne 9eM Ha HEKOTOPYIO 3apamee 3a/JaH-
Hylo Beawsuny. Mopiens, KoTopas yAOBIETBOPAET TAKOMY MW

k4

Pnc. 12. I'paduk rorapudMmdeckoilt Gyurmm

KaroMy-1uG0 aHAIOTHIHOMY TpeGoBaHmIO, HA3HBaETCHA af e K-
BaTHOM. IlpoBepka BHIOOIHMMOCTH - BTOTO TpeGoBanuA
HABHBACTCA IPOBEPKOH afe KBAaTHOCTH Mojeiu. Paspa-
- 6OTaHH CHeNUAIbHHE CTATHCTHYECKME METOAHl, C IOMOINBIO
KOTOPHX NPOBEPsETCA aJeKBATHOCTH. Mul MX paccMOTpPuUM
B T, 8. '
Ecau HeCKOJNbKO PA3IMIHEX MOAEJIEH 0TBeYAlOT HYKHEIM
TpeGoBaHUAM, TO CIeqyeT HIpefHoYecTh Ty M3 HHX, KOTOpad
SABAAETCS CaMOR IIPOCTOM.
Ha puec. 12 mso6pamena morapudmuieckan gyuruua, Ha
HEKOTOPOM 0TpesKe [Zmin, Zmax] OHA ¢ ygoBieTBopHTENBHOR
TOYHOCTHI0 ONUCHBASTCHA ABYMsl YPABHOHUAMA:

= Iogb z, (1)
y = bx. 2)
B ypasrenun (2) b — xoapdunuent, KoTopsId MBI MOKEM OIie-

HHNTH, HAaOPUMEp, OO pe3dyabTaraM sHKCIepHUMEHTA.

HKakoe 13 ypasaernuit — (1) mam (2)— mo Bamemy MueHHIO,
mpoire?

ITpome ypasrernme (1). O6parurech K NyHKTY 13.

Ilpome ypasaenue (2). O6paTnrech K NyHKTY 14.

He snaw. O6paTurech K nyHkKry 15.
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13. Ilogemy BH mpegmounu ypaBuenue (1)?

BoamosxHo, BB cauTaMH, 9TO BTO yPaBHEHUe OPOIIE IOTOMY,
9T0 eCTh Ta6Jmua norapmbmon o KOTOpO]Z[ JeTKo HaiiTH 110606
HY}KHO© 3HAI€HAO,

Hy a ecau 6u He 6u0 TaKkoit TaGaune:?

BoasmokHO, 9T0 Bam BHOOD BepeH, HO MH BCE ;K¢ IPOCHM Bac Bep~
HYTheA K ByHKTY VI M paccMoTpeTh Apyrue BapUAHTH,

14. Ilogemy BEI mpeamognm ypasHeHHe (2)?

BosmoyxHO,BH CIUTAMN,9TO BTO YPABHEHUE LPOIL(E IOTOMY,
9T0 OHO JWHEHHOe airebpamdeckoe, a nepBoe — TPAHCIIEH-
AeHTHO®e.

Hy a ecnu roaroe peIHeHFIe He Tpebyercsa m qias JIOGHX
OPaKTHYeCKHE MHTEPECHEX CIY9aeB €CTh TOTOBHE TaGIMIH?

BosMOKHO, YTO Balll BEIGOP BepeH, HO MHL BCe jKe IIPOCUM BAac Bep-
HYTBCA K DYHKTY VI 11 paccMoTpeTh Apyrue BapHauTH.

15. 3ror orser Bepen. IIpocrora — Belmh OTHOCHTEJBHASA.
Ecnu Bo Bapanee He cPopMyJIHpyeTe TOIHO, 9T0 HAZHBAGTCH
OPOCTHM, a 9T0 CIOKHBIM, TO HEBO3ZMOKHO IPOM3BECTH BHIGOD.
Bor nogemy Ha Bam Bompoc He OBLJIO EMKaxKoT'o APYroro oT-
BeTa, KpoMe «He 3HAIOY, '

VII. Ha 6yaymee ME JOTOBOPHMCS, 4TO HPH IPOIUX
PABBEIX YCIOBHSX MH Bcerga 6yfaeM OpeqnoIMTaTh CTEHeH-
HHe pAfe. Toudee, OTPE3KH CTeNeHHHX PAXOB — aarebpau-
gecKue NoJMHOMH. IIpm TakoM coriameHNu MOKHO CKa3aTh,
9ro ypasHenue (2) mpome, 9eM ypasHenue (1).

QaKTnIecKN Mbl Opom3Besu BHGOpP Kiaacca Mopened, Mur
CKasaJjli, 9T0 BCEIa, KOIJa 9T0 BO3MOKHO, GyIeM UCKATh MO-
geab cpenu mormEoMoB. Ilocrpoenme monmHoMa BO3BMOYKHO B
OKpecTHOCTAX Ji000H TOYKN PaKTOPHOIO HPOCTPAHCTBA, HO-
CKOJNBKY Mbl IIPEANOJOMKUIA, 9T0 QYHKIUSN sABJIAETCH aHa-
JUTNIECKOHA,

Bufpars — 3HaZAT CpaBHETH. A KaK CpaBHMBATL MEMKLY
cofoit KiaccH Mojlenei, ecan cBolicTBa o0beKTa 3apaHee He
napecrapr? Ocraercs upegumosgaraTb, 4T0 HaM OyIyT Pemgko
BCTpPEIAThCA 3aJa9¥, B KOTOPHX MCXOAHHE MOCTYJAaTH OKa-
JKYTCA CYINEeCTBeHHO HeBepHHIMM. KEcCIH 3To Tak, TO MH fAel-
cTBUTENBHO BHOpamu Haubodee TPOCTOH, ymoGHBIE M Mare-
MaTHIecKu pazpaboTaHHBI KIacc MOfeIel,
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BoaMoxHO, 9T0 KTO-TO 3apaHee BHOpaJ 114 Hamme 3aqaqan
KOHKpeTHYI0 Moftests., Torga Toe BO3HWKaeT HeoGXOTHMOCTH
B INIAHEPOBAHNU pKCIEPUMEHTA [JIs OLCHKU ee Koddduiuen-
roB. Ho mMH me GymeM paccMaTpmBaTh 3afadd dTOT0 THOA ¥.

JasaiiTe BEIIAITEM DOJXHOMEL AJIS CIYIasi ABYX GaKTOPOB.
OHE 6ynyr pasamdYaThesa 1m0 MAaKCUMAJBHHIM CTEHEHAM BXO-
AANAX B HUX IEPEMEHHbIX.

IlonumoM myneBoit cremenum: y = b,

Honunom meppoil cremenm: y = by + byz1 + by,

HoamroM BTOPOH CTemenu: y = by + byx; + boxy +
+ bz + bzl + byl

HonpoGyiite HanEcaTh HOAMHOM TPEThell cTemeHu.

CpaBHUTE ¢ OTBOTOM HHKe.

16. Bor mpaBMJIBHHE OTBeT.
y=bo + byz; + byzy + bpoxizy + bllx;"l— bygz; +
+ byyo&iy+byog®i % + binna} + bagai.

HoGeiiTeck TOTo, 9TOGH BAIl OTBET HOJAYYHICA NPaBUIb-
HEIM,

Hoynpaskaaiiteck B 3amucu WOAMHOMOB HIst 3, 4 B O
IepeMeHHHX, Y 0e[uTech B TOM, 9T0 BH OCBOWIIH 3TO [eJO.

4.3. MoanuoMuanNbHEbIe MONCIH

~ VIII. Urak, Msl IpeficTaBIIM HEHM3BECTHYIO HaM QYHKIIUIO
OTKIMKa moiuHoMoM.-Onepanus saMeHs ofiEoll QyEKINM Apy-
roifi B KAaKOM-TO CMEHCJe 5SKBHBAJEHTHOH (yHKumeld Ha3H-
BaeTcA aNOpoOKCHManue#d. 3HaYAT, ME ANIPOKCHMH-
POBAJH HEU3BECTHYI0 QYHKIUI0 IOIHHOMOM.

Ho moammoMm OnBaoT pasHHX cremeHeir. Hakoit B3ATh
Ha TepBOM Imare?

OxcmepmMeRT HyMeH TONbKO A TOTO, 4T06H HaitTm
9ECICHHEE 3HaTeHUs KosPpdunuentoB moammoMma. llosTomy
geM Gonplie KOHPUINEHTOB, TeM GOJBINE OMHITOB OKAMKETCA
HeoOXOfUMBIM. A MEI CTPOMHEMCS COKPATHThH MX 49UCH0. JHA-
9T, HAJ0 HAATH TAKOM HOJWHOM, KOTODPH COREPIKUT KaK

* B. B. Haaumos, H. A. Yepnosa. YKas. cod,
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‘MoyHO Membme Ko3QPWIMERTOB, HO yrOBIerBopser TpeGO-
BaHWAM, LpPeYbABIGHHEM K Mojemm. UeM HIDKe CTeleHb
HONMHOMA TP 3aJaHHOM dicile GAaKTOpOB, TeM MeELIIe B HEM
KoaduIueHTOB.

Kax B gymaere, MOKHO JM B 3TOM CBS3H BCErJa MCUOJB-
30BaTh NOJAHOM HYJNEBOH CreneHH?

Ja. O6parurech K OyHKTy 17.
*Her. O6parurech K nysxry 18.
He spaw. OGpaturecs K mynkry 19.

17. Bu orBeruam, 9T0 MOMKHO BCEIJa HCIOJb30BATh
MOJNMHOM HyneBo#l cremenu. K coxanenmio, sTo He Tak, -

Bui, BeposiTHO, He 3aMETHJAH, ITO SHAYEHMA STOTO TOJIH~
HOMa He 3aBHCAT OT ypoBHed daxrtopoB. Hakxoe Gu cocrosi-
HEe «ANTMKAY BH HU B3fAIN, OTBeT BCerja ogud. Mosker ciy-
q9UTECS, 9TO Pe3YJbTAT [AeficTBUTEhHO He Oy[aer 3aBHCETH
OT COCTOAHUA 0GBEKTa, HO TPYAHO IPEANOIOMKATH, 9TO TAK
Gymer Bcerga, Eciu e Momenb CraHeT HpeACKA3HBATH HJAA
BCeX YCHOBWIl OFMH H TOT K€ PesyJ]bTaT, a AefCTBUTETHHEIe
peaynbTarhl GyEyT CymEeCTBEHHO DAa3imyHi, TO TPYAHO pac-
CIMTHBATH HA AeKBATHOCTD. '

Bor mouemy BH JOIKHE BepEYThca kK mynkry VIII m Bmbpars
NPABUJIBHBIA OTBET.

18. IlpaBuasuo., TpyaHo OMUAATH, 9TC Pe3yABTATH OIH-
T0B GyAyT Bcerfa OfUHAKOBH HEe3aBHCHMO OT ypoBHed dax-
TOPOB. A €C/IE Pe3YJILTATH DPABIHMIHEL, TO TAKa#d MOfielb He
6yger ajexBaTHOM, T. e. He OyAYT BHIOJHATHCSA HAMM Tpe-
6oBanms.

IX. Mu xoTmM, 9T0GH MOMeNH XODPOIIO MpeACKasHBalIa
HanpapJeHHe HAUCKOpeillero yIydmleHHs NapaMeTpa ONTH-
mmzanuu. Taxoe HaupaBieHHe HAa3HBAETCA HanpaBieHueM
rpaguenta. fIcHo, 9T0 OBM)KeHWe B DTOM HANPABJIGHUU Lpii-
BEET K ycIexy 5HCTpee, geM [IBIWKeHNe B n1060M ApyroMm
HaIpaBJeHUN (9To SHAYMT, 9TO OyJAeT JOCTHrAYTA DKOHOMHUA
9HCa OLHTOB).

Kakr Bm pymaere, MOKHO JIH B 5T0#i CBABH BCerma MCIOJIb-

. 80BaTh MOJMHOM NEePBON CTeleHU? :

Her. O6parnrech K nynsry 20.
+ Jla. O6paruTech ® TyHKTY 21.
He anao. O6Gparntech K OyHKTY 22,



19. Bsr sarpynmaerect orbetuth.

Nasaiite pasGepemea. Yrto cymectserno? Yrobm monend
Ape/ICKa3pIBaja HAaOpaBleHWe YIYIINIeHHA HapaMerpa ONTH-
MH3alu, .

Ecau noseienue 06'5eKTa He 3aBUCUT OT eT0 COCTOAHUA, TO
aiofoe COCTOSAHMS SBISAETCH ONTHMAIBHBIM, OTOMY CJaydald
¥ COOTBETCTBYET MOJUHOM HYJeBOH cTenenu. B Hero me BXOIAT
3HaYeHusa (HaKTOpPOB.

3HaguT, BCe [geJ0 B TOM, 9TOOH OIEHUTh, ABIAGTCA IH
Takas curyarus tunmauoii. BeposrHo, Her. O6pigHo 0GBEKT
pearupyer Ha M3MEHEHHe COCTOSAHHA, W MOJENb AOJKHA 5TO
VYUTHIBATH. ,

ITosTomy BepHuTECH K yHKTY VIII 1t BEIOepHTE IPaBUIBHBIE OTBET.

20. Ecam Bbl yuium, 910 npepmosaraercsd BHIOJTHeHUE Ha-
IIMX HOCTYJaTOB, TO Balll OTBeT HeBEpPEeH.

NlonunoM nepsoit cremenm (uam JsnmpefiHas MoAeIb) Co-
mep:RuT mHPopManwio 00 H3MEHEHHWH IlapaMeTpa OITHMH3a-
OVH IpH H3MeHeHUU ypoBHeH ¢arropoB. Hpome Toro, om
BRJII0OYa€T HAHUMEHBIee BO3MOKHO® 9HCJO. Kod(h(UIHeHATOB.
Bri Mos%eTe BO3pasuTh, 9TO TaKas MOAENH cOBCeM He ofsmsana
OeiTh afieKBaTHO#. Jro mpaBuabHo. Ho B HAIMX cHiaX J[0-
6uThCA ee ajiekBaTHOoCcTH, Hax?

Bepnurecy k nyukry 1X, BrlepnTe DpaBUJIbHEI OTBET M BH y3Ha-
ere KaK.

21. Bam orBer BepeH.

TloanmoM nepBoit creneHd — JuHEHHAS MOAEAb — 9TO TO,
970 HAM HYKHO. '

C oxgHOi CTOPOHEL, OH CORep:KUT MHYOPMAIIII 0 HAIPaBJIe-
HUM TPajUeHTa, ¢ APYrod — B HeM MHHHMAJILHO BO3ZMOYKHOE
9HCi0 KOo3(POUITMeHTOB OpH JAHHOM 4Yucie gaxTopoB. Eanmu-

\/ CTBeHHOE OmaceH@e B TOM, 9TO HeAcHO, Gyfer au juuediHas
MoJIeJIb Beerjia ajexBatroi. OTBeT saBUCHT emie m oT 00BeKTa,
- JTEM HaM ¥ OPeJCTOUT ceilyac 3aHATHCA, HTOOH 3aBepPIIUTH
CTONH YTOMUTEIBHYI0 TAaBY.

X. Bompoc B TOoM, Kak BHOpaTh momobaacts B daxrrtop-
HOM IpPOCTPAaHCTBe, 9T06H JuHeHHAS MOJeJab 0Kasaaach ajeK-
BaTHO#. YCIOBUE aHANMTHIHOCTY (YHKIMH OTKIHKA TapaH-
THPYeT HAM 3Ty BO3MOYKHOCTH. Bcerga cymecTByeT TaKasd
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pkpécraotTs mobokt Touku (Toumee: iouin obolt Toakm),
B KOoTopoll nuHeiiHad MOMelNb aJeKBaTHA.

Paamep Takoit ofnacTu 3apaHee He WM3BeCTeH, HO aJleK-
BATHOCTH, KAK BH IIOMHWTe, MOKHO IDOBEPATH IO peay.bra-
TaM DKCHOPEMEHTA. 3HAYAT, BHODPAB CHadaja UOPOUBBOJIL-
HYI0 I0of06IaCTh, MH, PaHO WIHN HO3THO, HaiieM ee TpeGye-
MHe pasMeprl. I Kak TONBKO 3TO CIYIHTCH, BOCIOIb3yeMCH
JBH;KEHNEM 10 IpafueHTy.

Ha CHeAyIOMeM bBTame MEI GyneM HCKATH JTUHEHHYIO MO-
Henb yie B Apyrod mopoGmacru, Lluka moBTopsercd mo Tex
mop, IOKA JBU;KeHNE II0 T'PAfMeHTy He IepecTaHeT [AaBaTh
adderr. dro BHaTMT, 9TO MHl IONmAJH B 00JMACTH, GIMBKYI K
outuMyMy. Tawas oﬁnach HA3HBAETCA (HOYTH CTAMMOHAD-

HO#Y. 3/eCh InHeliHAA MOfielb Yike He HyKHA. Jlubo momasia-
HEEM B NOYTH CTaNUOHAPHYIO ofnacTs 3amada peimeHa (ciay-
wail, paccMaTpuBaeMsiii B 2Tod KHure), smbo Hajo Tepexo-
IUTh K LOIHHOMAM Gollee BHICOKMX CTeleHeil, HaIpUMep BTO-
poit cremenu, uroGm mompolGHee OmMHCATH o6acTs ONTHMYyMA.

VY aaursii Buop nogobracTu mMeeT, KaK BB BHJUTE, 60Ib-
IHoe 3HaYeHMe AJA ycmexa Beelt paGoru. Ou CBs3aH ¢ UHTYH-
THBHHIMU DeIleHHAMH, KOTOPHE UDPAHEMAET HKCIePHMEHTA-
TOp Ha KaskmoMm srame. Kax 3To [elraercsi, ME PacCMOTPHM
HIKe — B ciaepyiomel raase u B ra. 9 u 11,

Hpome 3ajaum onruMmsanmuu, WHOTAA BO3HUMKAaeT 3afada
HOCTPOEHMA MHTEPHOJNANMOHHON Mofenu. B bsrom cmyaae
HAC He MHTeP6CyeT ONTHMYM. 1IpoCcTo MEI XOTUM IpeACKa3H-
"BaTh pe3yabTaT ¢ TpefyeMoil TOYHOCTHI0O BO BCEX TOUKAX
HeKoTopoi#l sapamee sagampoil obmactum. Tyr He mpmxopurcs
BHOEpaTrs Domobaactb. HeoO0XoZmMo mociefoBAaTedBHO YBe-
AN9ABATH CTENeHb WOJWHOMA /0 TeX Iop, HOKa MOZEIb He
OKakerca afexpaTHOW., Ecam amexBarHoA 0OKasbiBAeTCsA M-
HeliHas, WJIM HemolHas KBafiparHad Mofedb (Ge3 4UieHOB,
COfilepyKaIMX KBafgpats (aKTOpPoB), T0 ee IMOCTPOEHWE AHA-
JAOTMYHO TOMY, 9T0 TpebyercA ajisa onrumusanuu. IlosroMy
MEL HonyTHO OyZeM paccMaTpMBaTh M BTY 3a7ady.

Ilepexofure Temepb K pesioMe, TIe MH HOABe[eM HTOT 3TOH IiaBe.

22. Bame sarpygHenme Mos;kHO HoHATH. HescHo, moaemy
BOBHHK BOIPOC O CJHEAYIOMEM IIOJIMHOM®, eCJAH IOJAHOM
HYJIeBOT0 mOpAaKa oTBepTHYT. He nyamme au pemarb 31 BOI-
POCHL B KayKIOM KOHKDETHOM CIy9ae U He BaHUMATBHCA IPO-
MOKTOPCKUMHE UONHTKaMM HAHTH yHUBepCAIBHYI0 DPEKOMEH-
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fatimo. Uro Tonky, martpuMep, B ftoimHOMS mepBoOl creiientt,
ecnu o0BERT afeKBATHO NPENCTABIAETCHA, CKAayReM, TOJNMHO-
MOM TpeTheli CTeleHH.

M Bce-raku 06mas pexoMeHZanmusa Bosmo;kHa. OHa BOs-
MoKHA OIarofapsa TOMY, 9TO MH XOTHM 3HSTH TOJLKO HAI-
paBleHHe TpajimeHTa, AJIA 9ero MOJWHOM NepBOH CTeHeHH
AOCTATOYEH, €CIM BHIOIHAITCA OPEJNOCHIKA U HeKOTODPHIE
~ OHOJHUTEIbHHE YCIOBUA.

Hx Mer paccMoTpuM Tocie TOTO, KaK BE BepHerech K nyHkry I1X m
BHOEpHTe HPaBUJABHHEI OTBeT.

4.4. Peziome

Urar, Mu Bubpanm Mofeab, Kotopyio GymeM CHCTeMaTH-
gecKH HCIOJb30BAaTh HA IIEPBOM DTAalle IIAHUDPOBAHUSA HKCHe-
pEMeHTa. J9T0 anreGpamuecKuil MOTUHOM HEDPBOH CTeNeHH —
JIMHeWHAA MOMeIb.

Yrofm mpousBecTd Taxoii BHOOp, HaM TOHaHOOWIOCH
HAY9IUTBCA K306pa)kaTh HOBEPXHOCTH OTKJIMKA B (AKTOP-
HOM IIPOCTPAHCTRe, 33JaBaeMOM NPAMOYToabHLIME lerapro-
BHIMH KOOPAWHATAMH, [0 OCAM KOTOPHX OTKIANHBAIOTCH
B HEKOTOpOM MacmTabe sEageHusa (YpoBHE) PaKTOPOB M 3HA-
geEMs mapaMerpa omrmmmsanuu. IloBepxmocTn oTKAMKaA 3a-
AaHA TOJIHKO B COBMECTHO# 061acTu ompesenenuss GakTopos.
B oT10fi ofGiacTm KajKEOMY BO3MOKHOMY Ha6opy BsHaYeHW
dakTOpoB (COCTOARMIO O6BEKTA) COOTBETCTBYET €XHHCTBEH-
Hoe 3HAYeHMe mapaMerpa onrTmMuzanuww. Jia ymenbmierms
pasMepHOCTH (aKTOPHOTO INPOCTPAHCTBA IPHM TeoMeTpUde-
CKOM HOCTPOGHMH HOBEPXHOCTH OTKINKA MOYKHO HCIOJb30-
BATh CEUCHMA,

MH BHACHWIH, 9T0 MaTeMaTmiecKas Mojeib Tpebyerca
AJIA Ope[CKa3aHUA HANPaBJIGHHs I'DAJIMEHTA, T. €. Halpasie-
HE, B KOTOPOM BeJIWIMHA HapaMeTpa ONTHMUBAIMH YJIydmia-
ercsi Omcrpee, gem B a0o00M ApyroM Hampasierum. Takas
MofieNlk To3Bolider na6ekaTh IOAHOTO mepeGopa COCTOAHMI
06BeKTa M TeM caMbM YMEHBIIMTH KOJHYeCTBO OMHITOB, HE0O-
XOAAMHX IS OTHCKAHWA ONTEMYMA.

Orxas or moxHoro mepebopa TpeGyer omiaTe B Buje Ipeq-
MOJOKeHNn# O CBOWCTBAX IOBEDXHOCTH OTKJIMKA, KOTOPEIe
MH He CMOKeM npoBepuTh. TaKde HpPeAUOJIOKEHUS MOKHO
Bubpars mo-pasEoMy. Mu BmGpannm mpeamosokeHEA 06
QHAIHUTHYHOCTH (YHKOUH OTKIMKA M 00 e uHCTBeHHOCTH
onTEMyMa., AHAINTHIeCKOH HAasHBAeTCA TaKasd QYHKIUA,KOTO-
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PYI0 MOJKHO DaslioKHTh B CTONEHHOH DAX B OKPECTHOCTAX
060l TOYKE M3 06IACTH ee OLpefeIeHWA.

'~ Wcmonbays 9TH OPeNOCHUIKE, MOKHO UPEAIOKHUTH TIPO-
meAypy DOMCKA ONTEMYMa, OCHOBAHHYIO HA INArOBOM HpWH-
nune. JTOT OPEHONO TIACHT: IPOBOAY KOPOTKEE (HACKOIBKO
BO3MOJKHO) CEPMP OOEITOB, 0 WX PeaylbTaTaM CTPOH MaTe-
MATHIECKYIO MOJ(eNIh, UCTIONLAYHE MOIeNb [JIfA OMEHKH TPalHeH~
Ta, CTaBb HOBHE ONKITH TOJbKO B 9TOM Haupasieruu. [loxy-
YaeTCA MUKIHIECKHT Mpoflecc, KOTODHH BAKAHIMBASTCA TPH
HomafaHAX B 0674aCTh, GIM3KYI0 K OUTHMYMY ((IOITH CTAIHO-
HApHYIO» 06aacTh).

Yrobr BHGpaTh Temepnh KOHKDeTHYI0 MOJeib, Hajmo chop-
MyJIupOBATH™ KOHKpeTHHe Tpebopamusa. H mHumM orHOCATCH
ageKBAaTHOCTH M HpPOCTOTA.

Tlox ameKBAaTHOCTHI0 NHOHMMAETCS CHOCOGHOCTE MOJAENA
IpeACKasHBATh PeBYABTATH OJKCICPEMEHTa B HeKOTOpoi 06-
macta ¢ rpebyemoit Toamocreio. Ilocre peanmsanuy| OOEITOB
MOKHO LIPOBEDPHUTH afleKBATHOCTH MOZEJNH.

IIpocrora — Bemp oTHOCHTENBHAS. ME IpPOCTO yeroBn-
JIMCH CYATATH anrefpawdecKue MONTHOME CaMBIME TPOCTHMY.
910 coriamenwme 0asmpyercd HA HAKOIJIGHHOM pPASHHIME
mccaeqioBaTeIAME oukite paloThl ¢ TAaKEMH MOAEISAMA o
ofHaH0 YHOBIXETBOpsAeT sKcuepuMenTaTopa. Hpome Ttoro,
TOJIMHOM JMHEeH OTHOCHTENBHO HEM3BECTHHX Kosti)(lmunen-
TOB, 4T0 ymnpomaer o6paGoTRy naGJuo,ueﬂnn

Tar M Bubpanu wmiacc Mojeneit. Ocranock BHOpars
cTeneHb HOJMHOMA M HoxoGaacTs, B KOTOPOH HAJZ0 HAYHHATH
DKCHOeDPWMEHT. JTH BHOODH CBf3aHH Mepy coGoi. Ommaxro
BajKHO, YTO B TPUWHIENe BO3MOKeH Taro# Bwbop obmacrm,
OpY KOTOPOM JWHeWHas MoJeds OKajKeTca aJeKBAaTHOM.
droro A0CTaTOYRO, 9TOOH ONEHATH IPAHCHT.

Kax sumbpares ofaacrs, MH paccMoTpuM Humke. Bmubop
06JaCTH CBSI3AH C TeMV MHTYATABHHMY PeNIeHASMHI, KOTOPLe
NPUHEMAET BKCIEPMMEHTATOpP Ha KajKOOM srame pabGoOTHL

HomyTno ME YHOMAHYIM O 3ajate IOCTPOGHMA: HHTED-
TOJNANMOBHEX MOfetelf, KOTOPHe HCHONB3YIOTCA IS Opefi-
CKABaHMA OTKIMKOB Bo Beeir oBaactu. O6racTs Ppurcmapyercs
sapaumee. Hano mociefoBarelhHO TOBHIIATH CTENEHb IO~
HOMA, TIOKa He HaljeTcda ajeKBarHafd MoJelb.

Tak Kax e, HaKoHeln, BHOWPATH YCIOBUA IPOBeHEHHA
OTHITGB B IePBOM DKCIEPHMEHTE, YTO TAKOEe HA NPAKTHKe
* PRCOEPUMEHTANBHHIN TLIaH?

B ysmaere a10, Korma mepeiiere ¥ ciexyiomeit riase.



T'naBa naTag

Honuwiii gaxTopHblii sxenepaMenT

«HaxoHen-10!» —BOCKINKHET HeTePIIeJUBEIH TNTaTE B ,CHpA-
BeJJIMBO ToJaras, 4T0 pedh MOHAeT 0 IIaHUPOBAHHU DKCIE-
pumenta. Ho — repuenue, llpempme wem mpucryuumts K mia-
HUPOBAHMWIO, MOIEITAEMCS MATh OTBETHL HA BONPOCH], IOCTaB-
JeHHbe B derBeproil riase. Ilpe:xme Bcero kax BHOpaTh
JIORaJNBbHEYI0 06JacTh HAKRTOPHOTO IPOCTPAHCTBA, TAE e BHOH-
PaTh M KaKoTO PasMepa oHa Jo/KHA OITE? OTO BayKHHIA 3Tal
OpUAATAA HepOPMAINB0BAHHKX peMIeHEull, IpeIImeCcTByO-
M¥X TOCTPOGHMI0 MJIAHA MEPBOA COPHM HKCIIEPHMEHTA.

31ech MH BIEDBHE CTANKEBAEMCH ¢ MpobiaeMoil mpHHATHA
pemienuil NPy NTAaHUPOBAHWK DKCIEepUMenTa. Jlajsee ME yike
He paccrameMcsd ¢ 3Tod Temoil. Ilo9ToMy yMecTHE HeCKOJIBKO
cioB 00 0COGEHHOCTSX BTHX 9HTAOR peIIeHNA  3ajadul.
Becr mpomece wmcciaemoBaHMA MOYKHO CYHTATH COCTOSIIAM
W3 IIOCIeXOBATEIBHOCTH JTAWOB, 9YaCTh U3 KOTOPHX IOJ-
HOCTBI0O (OPMAJM30BAHE, a 9aCTh TPeGYIOT (MHTYHUTHBHEIX»
pemenuii. llpuuem, no mMepe passurust Teopum, GopMaJbube
sTamsl GygyT UrpaTh Bee GONBIIYIO . pPONb, HO 4O KOHIA HE
BHTEeCHAT HeOpMAJIU30BAHHEIE dTAlH. B cuiry. aTOro, Me:mRmy
TPOYMM, HE OKAMAETCS COBMAHUE IOrapHuOMWUYECKOU JWnen-
KUY O MIAHWPOBAHHUIO DKCOEPUMEHTA U HAN0 TPATHTH BpeMs
Ha ero H3yyenme, ’

5.1, Tlpnuarue pemennii neépef miraHMpoBapueM
’ SKCHEPUMEHTA

I. IIpm ‘Bmfope o6macTH HKCIEPWMEHTA MOMMKHEL VIU-
THBATBCH CJIERYIOIUe C00GpaKeHus,

B .



Ilpesne BCEro Hajo OMEHUTH TPaHMIE o6acTei onpesee-
HuA haxTopos. Ilpu 5ToM MOMKHEEL yINTHBATECH OTPaHUICHHSA
HECKOJBKHX THIOB, iHemen‘Tnn. NpPUHENUOKAJILHEE Orpa-
HOYeHHA [JIA SHa9enuil PaKTopoB, KOTOPHE HE MOILYT OHIB
HApYIeHH HE Upu Kakux obcroarenscrsax. Hampuwmep,
ecin (aKTOp — TeMueparypa, TO HIKHEM IpefenoM Gyner
abcomoTHEI Ay b, Bropo#t TMN — OrpaHHYEHUs, CBA3AHHEE
C TeXHHKO-IKOHOMMYECKAMH COO0DaKeHMAMH, HAIpUMep, CO
CTOMMOCTBI0 CHIPBH, AeQUIATHOCTHIO OTASIBHHX KOMIIOHEH-
TOB, BpeMeHeM BejleHMA mpomecca. Tpermit Tmm orpanmde-
HUP, ¢ KOTODHM 9ame BCero NPUXOJUTCH MMETh HeJto, olpe-
HenseTcsl KOHKPETHHIMH YCJIOBHAME IpOBEJNeHUMA IpoIecca,
HaIpuMep, CYIECIBYIOMEH anmaparypoi, TexHoJloruei, opra-
mEsanueil. B peakTope, H3TOTOBIEHHOM W3 HEKOTOPOTO Mare-
pmaja, TeMIeparypy HeJb3d HONHATH BEIIE TEeMIeDPaTypH
TJIAaBJeHMS HTOTO MaTepuata HIN BHINe pa60qen TEeMIePATYPH
JAHHOTO KaTAJXHM3AaTOpa.

OntuMuszanusg oOKYHO HAYWHAETCA B YCIAOBHAX, KOTJa
of6BeKT yiKe Mo/(BepraicA HeKoTopEIM necaeqoBanusam, Uudop-
MAmuo, COMePIRAMYIOCA B Pe3yabTaTaX MPeJLIymuX wc-
ciefoBanumit, 6y/eM Ha3HBATHL ANPHOPHOH (T. e. MOJyIeHHOH
[0 HAYAJa SKCOePUMeHTa). MB MoKeM HMCIIOIB30BaTh alpHOp-
Hy®©0 WHEOOPMAIUIO [UIsT WOJYIeHUS Ope[ACTABJIeHHA o Iapa-
MeTpe ONTHMH3al(uu, o (PAKTOpPaX, 0 HAWIYIUIMX YCIOBUAX
BefleHUA TIPOLECCa W XapaKTepe IMOBEPXHOCTH OTRIHKA, T. €.
0 TOM, KaK CHJBHO MEHSETCA IapaMeTp OOTUMHBAUNK IPHU
He0oNbIUX W3MEHEHWAX BHATEHUA (AKTOPOB, a TaXiKe O
KpPUBH3HE IOBepxHOCTH, [AA 5TOT0 MOKHO MCIOJIL30BaTh
rpaduru (uaM TAGauIE) OAHOPAKTODHBIX HSKCIEPHMEHTOB,
OCYMIECTBIABIINXCA B NPEIHAYIIAX WCCASTOBAHHAX MIH
onmcaHHmX B Jaureparype. Ecam omaodaKTOpHYIO B3aBHCH-
MOCTH HelIb3f IIPefCTABUTD JIMHEHHHM YypaBHeHUeM (B pac-
cMaTpuBaeMoii o6aacru), To B MHOTOMEPHOM ClIydae, HECOM-
HeHHO, Oyler cyimecrBenHas KpuBusHa. OGpaTHoe yTBep:k-
DeHHWe, K COMKAJEeHUI0, He OYEBHIHO. )

 WNrag, BHOGOp 9 KCHmepHUMeHTaJaAbHOIH 06-
dTacTH PAaKTOPHOIO ODpOCTpPaBCTBA CB fA-
3aH C THAaTEeJIbHKHM aHAaJHA30M alpHOP-
Ho# wmumdopMamumu.

TlosAcHVM HAUIH pacCy:kEeHUs HpuUMepoM *.

* H. M. Hpymrosa. AsTopedepaT KaHmMuaTCKoM muccepTawun. MI'Y,
1967,
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Tipumep 1

Uzyzanoce momooOMeHHoe pasielieHHMe cMecefl rpynmn
PEAKO36MEeJBHEIX 2/6MEHTOB PACTBOPAMA MMHUHOWY KCYCHOM
kmcxors. IlapaMerp onrmMmsamum — cofiepyKaEme HeoAuMa
B BHIXOHOM DacTBope (pa0anTe) B mpomenrtax. PaccMarpnm-
BaJIOCh BCEro fiBa (paKTOpa: KOHLEHTPAIMS 3HII0aHTa (BXOH-
HOTO pactBopa), % Bec (z;) 1 pH amoanrTa (2,). Kak nocrpontsb
obracts ompemenenma ¢axropos? Hazmem ¢ z,. Uasecrno,
gTo WpH Z; > J paborarh Henb3sA, TAK KaK 3TO Ipeles pact-
BOPHMOCTH JaHHOTO BOW[eCTBa IIPH HOPMaIbHOM Temueparype.
3HaanT, pepxamit npefea x; = 3. C HWIKHEM IpeeioM JIelo
chTonT CIIOKHee. Bech HENb3sA YKAsaTh TeTKYIO rpagumy.
NsaBecTrO TONBKO, 9TO 9eM HAKe KOHOEHTPAIHUA, TeM ROJIb-
me uper mponecc. llpm zy = 0,5 BpeMsa mpoTeKanus mpomec-
Ca HaXofUTCA B PasyMHHX NpefieliaXx. JT0 U OUpeAeseT
. HIKHO rpapmny. Pagm Goibimodl BHIoAH ee MOKHO Gyner
CABAHYTH, TOTHA KAK HU3MEHWTH BEPXHIOK TPAHHNY UPAKTH-

9ECKH HeJNb3A.,

HOaa BuGopa ofiacTH ompefeleHUS X, MCHOIB30BAIUCE
TEOpeTHIeCKNe MPefCTABICHHS O Hpollecce, M3 KOTOPHX Cle-
_AyeT, 4TO pasjejeHHe HOPOWCXOAUT OGIaroxaps OJHOBPEMEH-
HOMY LPHCYTCTBMIO B CHCTEeME ABYX COG[HHEHHUI: MOHO- H
om-KoMILieKcoB. CuenuaibHble OpeJBAPUTENbHEE ONHITH II0-
Kasanm, 910 upu pH <7 3 Kucmora HaXOAUTCA B HEAHCCOIMHA-
poBamuOM cocrosgnmu, a mpd pH > 8 oba coegmmenms pas-
pymamorca. CrefoBaTeNbHO, T3 MOKET HBMEHATHCA 0T 3 Jo 8.
Ecam daxrops coBMecTHMH (2 B JaHHOM ClIydae 3TO TaK),
T0 MX CoBMecTHas 06JacTh ompefeJdeHuA To)Ke 3ajaHa (CM.
ra. 3).

Bar BEgATe, KaK He IPOCTO pemiaercs STOT BajrKHHIM BOI-
poc. Ho aro Tonbko magamo. Teneps B oO6nacTu ompepenenns
HaI0 HAWTH JOKANBHYIO ToR06AacTE JUIA IIAHWPOBAHAA
aKemepumerTa. IIponexypa BrGopa BTO# TO06IACTH BKITIO-
9aeT /1A 9Tama: BHOOP OCHOBHOTO YpoBHA E BHOOp mHTEp-
BaJIOB BAPBUPOBAHHA.

" BoiGop ocmoBroro ypousa. Haunyamum ycioBmaM, oIipe-
AeNeHHEIM W3 AHANU3a ANPHOPHOE HHPOPMALME, COOTBETCT-
ByeT KOMOWHAIMA (WIu HECKOAbKO KoMOmHAImit) ypoBHeii
. parTopor. Kammaa =womMOunanusa ABIAETCA MHOrOMEePHOR
TOYKON B ¢aKTopHOM mpocTpaHcTBe. Ee MOMHO paccMaTpH-
BaTh KAaK MCXOJHYIO TOYKY JIJIA IOCTPOEHMA TJIaHA DKCIe-
pHMEHTA. HasoBeM ee ocHoBEmM (HyieBuM) ypoBHeM. Ilo-
choeHne IIaHA BKCIEPUMEHTA cBOJUTCA K BHGOPY oKCme-
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puMenTatbHHX Toqex cleme'rpnimmx otHOCHTRMbHO HY -
BOTO YDOBHA.

PAasHHIX CIydasfX MBI pacloJaraem DPasINIHEIME cBe-
neEusAMEA 06 00MACTH HAMAYYIONX yeaoBwid. FKeam HMeoTCA
CBeeHUA O KOODPAHMHATAX OAHOM Haunygmeld TOUKH ¥ Her
EHEOpMANYE O TPAHUNAX OIpefeseHust YaKTOPOB, TO OCTAET-

' ¢A PAcCMATPMBATH DTY TOYKY B KadeCTBe OCHOBHOTO YPOBHA.

Ananoru9Hoe pelleEHe NDPMHAMAETCH, €CJIAM TPAHUIE H3-
BECTHH ¥ HauJydmue YCJIOBHA Je:KaT BHYTPH 06.1aCTH.

Ilonoskenme YCIOKHSAETCH, €CHUM 5TA TOYKA JIEKHT Ha
rpagune (uau BecbMa OamsKo K rpamune) oGaacru. Torma
IPAXOUTCH 0CHOBHOH YPOBeHB BHOHPAaTh € HEKOTOPHM
CABUTOM 0T HAWIYIMHX YCJIOBHIA.

Mosker ciyduThCsH, 9TO KOOPAMHATH HAHIYIMICH TOYKM
HEM3BECTHH, HO €CTh CBeEHHsA 0 HeKoTOpoil momoGracTu, B
KOTOPO# MPOIece WAeT JOCTATOUHO XOpoImo. Torma O0CHOBHOMR
ypoBerb BHOGupaercd aubo B IeHTpe, iuGo B caydafmoi
TouKe »roll momobnacru. CrmefdeHus o iofo6lacTH MOMKHO
OOJyYnTh, AHAJMBHPYS H3YYeHHHIe paHee HOAOGHEIE mMPOIEC-
CHl, B3 TEOPeTHIECKUX COOOPasKeHWH WM M3 NpeSHAYIero
DKCIIEPUMEHTA. .

Haronen, BosMOKeH ciaydail ¢ HECKOJIBKUMY 3KBHMBAJieH-
THEIMH TOYKaM#, KOOP[AWHATH KOTODHX pasiuwmunb. HKorga
OTCYTCTBYIOT MAOTIOINHWMTEJBHEE JAHHBE (TeXHOJIOIHIECKOTro,
5KOHOMHYECKOTO XapaKrepa ¥ T. 0.), BEGOP NIPOMBBOJIEH.
Homeuno, ecnm HHCIePUMEHT HeJAopor ¥ TpebGyeT HEMHOIO
BpeMeHH, MOKHO HNPHCTYOUTh K IOCTPOSHHIO IIIAHOB DKCIe-
PHEMEHTOB BOKPYT HECROIBKHMX TOYeK.

Caexyomuii npuMep WIIOCTPEPYET ONHY U3 BOBMOMKHEIX
CHTYaIHAH.

IIpumep 2

Ha pme. 13 msobpaskena o61acTh ompefeneRus s IBYX
darxropoB. HpymeoM oTMedeHH Hauaydilme YCJIOBHA, u3-
BeCTHHIE W3 alpPHOPHOR nn(i)opman;nn MNaBectHO Takxe, 9TO
mMeeTcs BO3MOKHOCTD JajbHefimero yJiydmeHHA Iapamerpa
ONTHMHU3ALMN, a JaHHOe 3HAYEHHe HAC HE YHOBJIETBOPHET.
Kax Bu cumTaeTe, MOKHO JIH HCIOJB30BATH BTy TOURY B Ka-
4eCTBe OCHOBHOTO YDOBHHA?

Ila. Obparurecs K OYHKTY 4.

Her. O6parurech kK TyHKTY 2.
He snalpo. O6parurech K NyHKTY 3.
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1. By cauraeTte, 9To 3Ty TOYKY MOMKHO paccMarpuBaTh
B Ka9eCTBe OCHOBHOTO ypoBHA. JT0 He Tak. [leso B ToM, 910
0HA pacmoJo}keHa Ha rpanune obmaactd ompepmenenms, Tpe-
GoBaHMe CMMMeTPUH BKCHEPHMEHTAJIBHEIX TOUeK OTHOCHTENIb-
HO HYJEBOTO YPOBHS HpHUBeJo OB B 3TOM Cjlydae K BEIXORY
3a TPaHMIEl 0071aCTH ONpe/e/eHHs, 9er0 eJaTh HeJb3A.

Bepanrecs k myHkty I n Bet6epure Apyroil oTBeET.

2. Bu mpassi. Touka, nemamas Ha rpamure o6aactu
ompeqeieRni, He MOKET PACCMATPHBATHCA B KadecTBe IEHTPA
KCIIepUMEHTa,

I1. PesoMupyeM Hamuy pacCyyXJeHHA O NPUHATHM pelle-
Hu# upu BHGope OCHOBHOTO YPOBHA B BHJe O0JIOK-CXEMEH
(cM. crp. 85).

Ilepexomure K nyHKTy 111,

3. Bm sarpyamserech B BmGope orBera. O6parure BHH-
Mapue Ha TO, YT0 K HYJEBOMY YPOBHIO LIPebABJIAITCA ClIe-
mypoinue TpeGoBaHUsI.

1. B oTo#i TOYKe BHATEHHA NapaMerpa ONTHMH3AIUK
HOGKHEL OHTH HAWIYYINIMMU M3 BCeX U3BeCTHLIX HaM 3Ha-
qeHni,

2. KoopauHATH HYJI€BOI0 YPOBHSA [OJKHEL JIe;KATh BHYTPH
o6JdacTu ouUpefeleHusi, Ha HEKOTOPOM pPACCTOAHMM OT Ipa-
HHUIH, '

Ecaun »ti TpeGoBaHma He IPOTUBOPEYUBEI, TO BEIGOD
acer. Horpa e OHE BCTYIAOT B NPOTHUBOpEIHe, MEl BRIHYK-
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fitps npemebperaTh mepBHIM B3 HuUX, Tak Kak noctponTh
IUIaH SKCIePMMEHTa " 3a OpefeiaMu o61acTH oDpeReneHHs
MBI HE MOJKeM.

M= najieemcs, 9T0 Tenepb, BeDHYBIHNCH K NyAKTY I, BH BHOepure
IpPaBUJIBLHHIE OTBET. ‘

HI. Ilocne Toro xak Hy7neBoil ypoBeHb BHGpaH, Iepexo-
KM K CIeRyiomeMy mary — Bmﬁopy HHTEepBAJIOB Bapbupo-
BaHHA.

BriGop muTepBamoB BapbHpoBaHuA. lemeph Hamia Leab
COCTOMT B TOM, 9TOOHI AJA Kaskgoro ¢daxTopa BHOpaTh ABa
YPoBHA, Ha KOTOPHX oH 6yAer BapbUpPOBaThCA B 9KCIEPH-
MenTe.

IIpexcraBbre ceGe KOOPAWMHATHYIO OCh, HA KOTOPOA OTKIA-
IHBAIOTCA 3HATCHUA FAHHOTO GaKTOPAa, A oNpede e HHOCTH —
tremMueparyph. Ilycts ocHOBHO# ypoBeHB yie BHOpaH n pa-
Ber 100° C. 910 smagenme maofpaskaerca Toukoi. Torga xBa
AHTepPeCYOMUX HAC YPOBHSA MOKHO U300pasuTh ABYMA TOY-
KaM#, CHMMETPUYHEIMI OTHOCHTEeJBHO IepBoii. Bymem Hasm-
BATh O[(UH M3 STUX YDPOBHEW BEDXHHM, & BTOPOH — HIIKHHM,
OGH4HO 3a BepXHWU YPOBEHb NPUHHEMAETCA TOT, KOTOPHIA
COOTBeTCTBYeT GoJibmeMy . 3HA9eHMIO (aKTOpa, XOTA 35TO He
ofsasarenbHO, a AJA KadeCTBEHHHX (ARTOpoB Boobime Ges-
pasingHo. .

UarepBamxoM BapbupoBaHMA (PAKTOPOB HA3HBAETCA
HEKOTOpoe 9mucio (CBoe /IS KarKZOTo (I)amopa), npubaBienne
KOTOPOTO K OCHOBHOMY YPOBHIO JlaeT BODXHHM, & BHITHTAHUE—
HWKHME ypoBHM ¢axTopa. JpyrmmMm croBamu, HHTePBA
BapLHPOBAHUA — DTO PACCTOSIHEE HA KOOpPAUHATHON ocm
MeKAY OCHOBHHIM M BepPXHUM (WIN HWKHEM) ypoBHeM. Ta-
KM oOpasoM, 3afada BuHOopa ypoBHedl cBogmTes K Gollee
mpocToil 3afave BHGopa WHTePBaja BAapbUpOBAHEA.

3aMeTuM elme, 9T0 8 YIPOMEHN 3AUMCH YCIOBHI dKCIe-
puMenTa B 06paboTKE pKCIEPIMEHTAIbHBIX JaHHBX MacTa bl
II0 OCAM BHOHMpPAIOTCH TaK, 9TO0H BOPXHUW YPOBEHB COOTBET-
creoBaa +1, mmmunmit —1, a ocHoBHON — mymwo. [usa ¢dax-
TOPOB C HeDpepHBHOH 06IacTh0 ONpefeleHHs dTO BCeIfia
"MojKHO cHenaTh ¢ TOMOMmMBI IpeolpasoBaHUA

o~ ~

T, — X
J 10
Trs = ————
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i
rae

. Z; — KOAMpPOBAHHOe 3HA4YEHNUE (PaKTOpa;
Z; — HarypaJdbHOe 3HAUYeHHE (aKTOpa;
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Z ;) — HaTypaJbHOE 3HAYeHNe OCHOBHOTO YDPOBHS;
J; — mATepBaJ BapBUPOBAaHHA;
J — momep danropa. :
Jas KadecTBeHHHX (AaKTOPOB, UMEIOIMIUX [Ba YPOBH:A, ONMH
ypoBeHDL ofosnagaercas 1, a npyroit — 1; mopamox ypos-
Hell He MMeeT 3HAYEHUA.
Mu mpensaraeM BaM TOYNPAMKHATHCA C 3ToHd PopMynoi.
ITycrs mpomecc ompenensiercs deTupbMs parTopamu. Oc-
 HOBHOH YPOBOHL M HHTODPBAJH BapbHPOBAHWsA BHODaHEH cJe-
Rylomuym obpaszom:

|
OcHOBHOH YPOBEEDL . +» » + + » .+ . . . 3 30 1,5 15
WHTepBan BappUPOBAHUA . . .+ . . . . .| 2 10 1 10

Huxe B maTypanbHOM M Ko[MPOBaHHOM MacmTalax mpmBo-
REATCA YCIOBHA ORHOTO M3 omuToB: %; = 2,0, %, = 20,
f3 = 1,25, f4 = 15; Ty, = '—0,3, Ty = '—"1, Ty = 0,25, Ty = 0.
Tlpasuabmo nu ma#ileHsl KojupoBaHHbEe 3HaTeHUA (PaKTOPOB?

He 3pamo. O6parnTech K NYHKTY 4.

Tipasunpuo. O0paTuTech K MyHKTY 5.

Henpasmarsro. OGparurecs K TYHKTY 6.

4. Brl HEe MOJKeTe OTBETHTDH, HPABUABHO JHM NPOBEREHO KO-
auposanme. JlaBadite paccyrgars Bmecre. OCTaHOBHMCS Ha
mepBoM ¢dartope. OTMETHM Ha KOODPAMHATHOW OCH TPH ypOB-
HA: HAKHAY, OCHOBHOW W BeDXHHI.

HaTypajdbHbie 3BAYCHHA 1 2 3 5 . n

s X

KO/INPOBAHHHE 3HAYCHUA —1 0 +1 1

Hyxao naliTM KojuposamHoe 3Ha4eEme miA %, = 2,0,
1o smagenue demur Memgy 1,0 u 3,0, 1. e. Memay —1 1 0
B KoflmpoBaHHOM MacmTtaGe. Tax kKax B maTypasbHOM Macui-
tabe 2,0 nemur nocepenune mMesxny 1,0 u 3,0,170 emy coorBer-
crsyer -— 0,5 B KoxpmpoBamHoM Macinrabe. (dus % = 2,5
6yner #; = —0,25, mna £, = 1,5 6ymer 7, = —0,75 n 1. 1.)
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Tor Xe pesyabTaT MOKHO IOIYIUTh ¥ Ho HopMyJe

2,0 -3, 0
BepHI/ITer k nysxry lII, nposengure BEIUmMCHeHNA 1 BHOepnTe
IPaBUIIBHEIH OTBeT. ’
5. Bam oTBeT CBA3aH, MO-BEAMMOMY, ¢ apUdMeTHIECKUMHU
ommGKamu. '
Bepuurech k nynrry 111 m mpoBeaure Bhiupcienns ‘6ojiee BHUMa-

TeJbHO.

6. Bul orBeTmNy DpaBHIABHO. B 3TOM JNerko yOeguThed,
BOCIIOJIB30BABIIUCE (POPMYJIoH Iepexopa.
2,0 —3,0 i 20 — 30 '
xlz———zrz—o,s, .’Egz—-—1—0~—=—1,

1,25 1,5

= 2212 0,25, gy= 215

o =0

3anomunTe GopMyNy KOLWPOBAHHUS, oHa BaM Oyler HY/KHa
TOBOABHO 9acCTo.

IV. Ha Bufop wuaTEpBajOB BapLHPOBaHH}I HaKJIaIbl-
BAIOTCA €CTeCTBEHHEe OTPAHHIEHMA CBEPXY M CHHBY. HUnrep-
Ba BapbnpOBaHHH He MosKkeT OHITH Membllle TO# OIMMOKH,
¢ Koropoit 9chepnmeHTaTop “¢urcHpyer ypoBeHb dakropa.

. Nuaue BerH](II/I U HIKHENHN YPOBHH OKajRyTCA HEPa3IuIm-

muimu. G Apyrod cropomH, MHTepBAJ He MOKeT GHITH HACTOJIb-
Ko 60JBIIHM, 9TOOH BePXHHIl MM HI)KHNE YPOBHH 0Ka3a1nuch
3a npeneﬂaMn"mﬁ'JIacTn oppepienenus. Buyrpu stux orpamm-
qegWit OOHIYHO eme OCTAeTCS 3HAYMTeNbLHAS HeOIpefe]eH-
HOCTH Bmﬁopa KOTOpas YCTPAHSETCA ¢ MOMOIbI0 MHTYUTHB-
HEIX pemeHui.

O6parure BHUMAH¥E, 9T0 NPU PEIICHNN 3a/[a4M O I1 T W-
MEB3aHAM MH CTpeMuUMCS BHOpParh AJsl IePBOH Cepuu
SKCIEPUMEHTOB TaKylo momoGracTh, Koropas maBajia O
BOBMOKHOCTD JIJIA UIar0BOTO JIBMKEHUA K omTHMYMy. B saja-
9aX jKe MHTEe PN O AI MY HMHTeDBAT BapbUPOBAHUSI

O{XBHTHBaeT BCIO onncmBaemon ofuxacrs.

BuiGop HHTepBAaJOB BapBUPOBAHUA — 3ajaya TpYyAHasA,
TaK KaK OHA CBA3aHA ¢ He(OpPMAJIM30BAHHHEIM STAIIOM IJIAaHH-
POBaHUA JKCIepHMeHTa, BOBHWKAaeT BONPOC, KaKas ampuop-
Has MHQOPMANMA MOKeT OHTH HoJe3Ha HA JaEHOM jrame?
9dT0 — CcBe[leHUA O TOTHOCTH, C KOTOPOH BKCIEPHMEHTATOp
¢urcHpyer BHaYECHHA (i)am‘opon, 0 KpUBHM3HE MOBEPXHOCTH
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timn. O6wiuno 5ra mmdopMaitmi sibaseres opuedtmpoBodmON
(B HeKOTOPHIX CIyJafdX OHA MOMKET OKasaThCsA MPOCTO ONIU-
6049HO), HO 9TO eJUHCTBEHHAA Pa3yMHAs OCHOBA, HA KOTOPO
MOMHO Ha9MHATh IJIAHUPOBATH JKCHEPUMEeHT. B xoje sKcie-
PUMEHTA ee 9aCTO IPUXOJAUTCA KOPPEKTHPOBATh.

Togmocts ¢urcupoBaHuA daxTopoB ompesenAeTcs TOY-
HOCTBI0 HPHOOPOB M CTa0UIBHOCTHIO YPOBHSA B XOJe OTKITA.
Jina yopomeHma CXeMH LUPUHATHA DelleHud ME BBeeM
OpubIMKeHAY0 KIacCMQUKanmio, Iojaras, 49To €cTh HU3-
Kafi, CpefHASA ¥ BHCOKas TogHocTn. MoykHo, HanpuMeD, cau-
TaTh, YTO LOJEP;KAHUe TEMIEPATypH B peaKTOPe C MOTPEITHO-
crbio He Goliee 1% CoOTBETCTBYeT BHICOKOHM, He Gonee 5% —
cpenHeit, a Gomee 10% ~— HMBKON TOUHOCTH.

VicTounuxoM CBefeHuil 0 KPHBH3HE IIOBePXHOCTH OTKJIHKA

MOTYT CIIYKHTB yiKe YUOMHHABIIHEECHA I'DafuKu ogHOPAKTOD-

HHIX BaBUHCHMOCTed, a TaKe TeopeTHIeCKHe Coobparenms.
W3 rpaduroB cBemeHus 0 KPHBU3He MOKHO IOJYIATH BU3Y-
anxbHo. HekoTopoe mpefcraBieHMe O KDHBH3HE [aeT aHAJIU3
Ta6IMYEEX JaHEHHX, TAK KAK HAJAIUI0 KPUBUBHH COOTBET-
CTBYeT HeNpONOPHHOHAJbHOe H3MeHEHUe mapamerpa OLTH-
MHE3aTUU NPU PaBHOMepPHOM WaMeneHuME dakropa. Mu Gymem
pasaM4aTh TPU caydas: QYHKIMA OTKIMKA JWHeHHa, QyHK-
OUA OTKJINKA CyIeCTBeHHO HenmHeflHA W MHGOpPMATUA O KPH-
BH3HE OTCYTCTBYET.

Haxogel, moJe300 5HATH, B KAKNX SHANA30HAX MEHAIOTCH
3HAYeHUA MapaMeTpa ONTHMM3ANXU B PA3HHX ToUKaX (ax-
TOPHOTO NpocTpamcTBa. KCaIHM MMEOTCA PeaylbTarhl HEKOTO-
Poro MHOJKECTBa OIEITOB, TO BCEIHA MOKHO HallTw HamGoib-
lee MJM HaMMeHbIIee 3HaYeHUA apaMerpa onTuMusanun. Pas-
| HOGTh Me;KAY 9THMH 3HaYeHHAME OyZeM HasHBaTh MHAIA30-
.- HOM M3MeHeHHA IapaMeTpa ONTEMEBAIME JUIA JQHHOTO MHO-
KeCTBA ONHTOB. YCJIOBHMCH Pasiudarh IMMPOKEA M y3KuiA
nuanasomsl. [lmanason 6yner YBKEM, €C/IM OH HE CYIIeCTBEHHO
OTIHIAeTCH OT pasbpoca sHATeHME mapaMeTpa ONTHMH3ANUH
B IOBTOPHHIX OIETaX. (9ToT Pasbpoc, Kak BH ysHaeTe B TI. 7,
ompefieifer omu6Ky ommTa.) B mpoTMBHOM . caydae GnyeM
CIMTATL [HANA30H NMHPOKEM. YUTeM TaKKe CIydail, Koria
uadopMaus orcyrcreyer. Mrak, AaA IpHEATHA pelleHmit
HCIOJNB3yeTCHA ampuopHAs UHGOPMANUA 0 TOTHOCTH QUKCHPO-
BapUA (aKTOPOB, KPUBU3HE IOBEPXHOCTE OTKIMKA U [MANA-
-B0He M3MeHEeHHA mapameTpa onrTumusanum. Kaskmoe cogera-
HHe TPajaluii mepedncIeHHHX IPU3HAKOB OOpPEelseT CUTYa-
-IEI0, B KOTOPOH HYXHO OPUHUMATh pemenue, Ilpu mpunaTeix
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nHaMi Ppajanuax BoaMokmEo 33 = 27 pasamusmX cmryammi.
O npeacraBnesn ma puc. 14, 15, 16 B Bume xpymwoz-
KOB, NUQPH B KOTOPHX COOTBETCTBYIOT HOPALKOBHM HOME-
paM CHTyanmi,

Tenepp Mu1 upubausuanch K TPUHATHIO PellieHus 0 BuGope
WHTePBAJOB BapbHpoBapmsd. 1A UHTePBAIOB TAK)Ke BBeeM
rpapanuio. BymeMm paccMarpuBaTh WIHPOKHH, cpefumit W ya-
KUl WHTepBAaJH BapHUPOBAHHA, a TaKKe ciaydail, Korma
TpyOHO IPHHATH OJHOSHATHOE pemende. Pasmep wumTep-
Bajla BAapBLUPOBAHHUA COCTABIAeT HEKOTOPYW oI 0T 00-
JacTH onpefieleRua Parropa. MosHo, HaIpUMeEp, YCIOBUTHCA
0 ClegyoINeM: eCIM WHTePBAI cocTaBiager He Oomee 10%
0T 061acTH OLpeieienns, CINTATH eT0 Y3KUM, He Gonee 30 % —
CPeIEHM, U B OCTANBHHX CJAy4afXx — MUPOKHUM. ITO, KO-
HEYHO, BeCHbMA YCJIOBHO, M B KaKI0fl KOHKpeTHOH 3amadé
HPHXONUTCA CHONVMAJBHO ONPEefedATh DTH NOHATHA, KOTODHE
3aBUCAT He TOJBKO OT pasMepa o6IacTH ompefeleHHsd, HO

M OT XapaKTepa IMOBEPXHOCTH OTHIMWKA M 0T TOYHOCTHA PHKCH-
poBaruA (PAKTOPOB. .

ITepeiineM K pacCMOTpPEHHUI0 OJIOK-CXeM IPUHATHSA peIle-

munit, Ha nepsoii cxeme (puc. 14) npefcrasieHsl feBsATh CUTYa~

nuil, ¥MEIMUX MeCT0 HPA HHE3KOH TOYHOCTH (MKCHPOBAHMUA

dakropoB. [Ip:m BHGope pemenu# yuureiBaoTca HEGOPMA-
IIMA 0 KPUBHM3HE HOBEPXHOCTH OTKIMKA M O AUAIA30HE H3Me-
HEeHHA IapaMeTpa ONTHMHU3aIuH, THOUYHOO pelleHHe — INH-
POKHU# uETepBad BapBEPOBAHHUA. ¥ 3KHH WHTEDPBAJI BaphH-
poBaHuA COBEPIIEHHO He MCHOONB3yeTCA, 9T0 BIOJHE HOHATHO
IpE HE3KOH TOYHOCTH.

Iycrs cmryamma ompefenserca cAefylOIIWME IpHU3HA-
KaMd: OOBePXHOCTH OTKJINKA JuHelHa, a AUATAa30H HM3MeHe-
HUS mapaMerpa ONTHMH3anuu y3oK. Hakoe pemenme Be GH
Tmpenmoann?

HMlupoxmit muTepBan Bapbuposanus. OOparurech K IyHKTY 7.

Cpenmuuil mHTepBaJX BaphupoBaumna. O6parntech K NYHKTY 8.

Pemenne neopmosnauno. OGparfitecs K MyHKTY 9.

He smatpo. O6parnrecs K myHKTY 10.

7. Bul Bmfpanu mpaBuibHEIE oTBer. 9Ta cuTyamua 0603-
Had9eHa Ha Hameil cxeMme HoMepoMm 2. Ilpmsmaxu cmryammu
OTpe/eNAIOTCA CTPeNKAMHA, HANPABJICHHHMA K JaHHOMY Kpy-
aoury. Crpenka, BHXOAAMAs M3 KpPY/KOYKa, YKAsHBaeT
pemeHme.

N
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V. Bepuemcs croBa K 6;10K-cxeMe. Bul Bupute, 910 epej-
 guii WHTepBAJ BApPLUPOBAHUA B JTO CXeMe BHOMpaercs
ABaGK/Ibl, TIPHYEM B [AEBATOHR CHTYaIlMH KaK DPelKo DpPHMeHse-
Mas allbTepHATHBA, 3[eCh 0TCYTCTBYer HHdopManus 06 oboux
TmpusHaKax w BHOOD LIHPOKOTO WHTEpBATA NpPEACTABIACTON
foslee €CTECTBEHHEIM.

HauGonpmue Tpy[HOCTH BO3HHKAIOT, KOIJAa NMOBEPXHOCTH
oTKauKa HesjumHeliHa. IoABnserca HpoTUBOpeYHe MEKAY HM3-
KO# TogHOCTRIO puECHpOBaHUA $aKTOpPOB M KpuBuaHOH. Ilep-
Basl TpebyeT pacmupeRHsS UHTePBANA, a BTOpAs — CYHEHUA.
Pemenwme oxassiBaercsi HeogHOSHAYHHM. Hak mocrynmTs?
Ilpuxomurca paccMarpuBarTh HONOJIHUTENBHHE PpeKOMEH/A-
mun (cM. 6iox-cxemy). Ilpesxpme Bcero HyKHO BHACHHTB,
HeJb3sI M YBeIWIUTHh TOYHOCTH 3KCIEPHMEHTa JH00 3a cder
FHKEHEPHHX pemenuil, amGo 3a cdeT yBeamYeHUA dIucJiIa
IOBTOPHEIX OUHTOB, ECIH 3T0 BOBMOMHO, TO pellleHNA IPHHU-
MalTCA Ha OCHOBe Oaor-cxemel (puc. 15) mas cpenmeit Tog-
HOCTH (UKcHpoBaHWHA ¢arTopoB. Eciam 5T0 HEBO3MOMKHO,
TO KIA UPHHATUA peIIeHUA HET JOCTATOUHHLIX OCHOBAHMI
W OHO CTAHOBHUTCS MHTYHUTHBHHM,

dra 6I0K-cxeMa, KaK M HOCIeRYOIIHe, CIY:KUT BEChMa
rpy6uM npuGiamsxenneM K fAeiicteureasnoctn. Ha mpaxTuke
yunTHBaerca eme macca obcroAaTenbeTB. Hampmmep, pemre
HUA, TPUHOMAEMEE [0 KaykgoMy ($aKTopy B OTAEIBHOCTH,
KOPPeKTHPYIOTCA IPHM pPACCMOTPEHHN COBOKYNHOCTE Qak-
TOPOB,

Ha pwuc. 15 nzoGpasxena Grok-cxeMa JIis ciydasi cpeguei
TOYHOCTH (uKcupoBauusA PaKropa. Xapakrrepen BHOOp cpem-
HEro WHTEpBAJa BapbHpoBamusd. JIUins B ciIyuae HelumHEHHOA
IOBEPXHOCTH W IMPOKOTO /INANA30HA DEKOMEHAYeTCA y3Kmit
MHTepBaJ BapbupoBauus. IIpu cogeTaHuAX AMHEHHONT HoBEpPX-
HOCTH C Y3KUM [AWANAB0HOM ¥ OTCYTCTBHEM HHQOOPMALUH O
a¥anasoHe BROUpaeTcs MUPOKWE WHTEPBAN BapbHPOBAHHA.
IlyekTupoM, Kaxk ¥ BHIOIe, TOKA3aHBE PEJKO IPUMEHSEMHE
aJbTePHATHBH.

Haxonen, ma puc. 16 nmocrpoena 6IoK-cxeMa T caydas
BHCOKO#l TounocT: ¢urcupoBamus Qakxropa. Coueramme BH-
COKOR TOYHOCTH ¢ HeJHHEeHHOCTHI0 IMOBEPXHOCTH BCerga OpH-
BOUET K BHIOOPY y3Koro mHTepBaia. J[0BOJBHO 9acTO BEIGH-
paeTcA CpeJHAN WHTEPBAN U JAUNIH B BYX CIy9asaX IMHUPOKU,
B o6eux mocremmux GIOK-cXeMaX OTCYTCTBYIOT HEOZHO3HAT-
HH® POmeHusd,
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‘HDpumep 3

Hapaitre upofo/suM paccMotpenune upmmepa 1. Brr mom-
HuTe, uro o6nacTb ompeferenus garropoB Onna Bmbpama
caepyomnM obpasom: gusa 7y or 0,5 mo 3, mas F, or 3 mo 8.
OcroBHO# ypoBeRb: Ty = 1,5, = 7,0.

JKcmepEMeHTaTOp HMe] TAKYl amphHopHyo uH(OpMa-
| OEIO:  TOYHOCTh (HKCUpPOBAHUA (AKTOPOB CPENHAA, HMOBEpPX-
HOCTH OTK/ANKA NHHeHHA, [HANA30H U3MEeHEHUs HapaMerpa Om-
THEMM3AIIHT JOBOJBHO Y30K, ITOT CAyJail COOTBETCTBYET CHTY-
ammm 11 Gaox-cxemun (pme. 15). Ipumrmmaemoe pemenme —
MUEPOKMA HHTEPBAJ BapbHPOBAHUA. JKCIEPUMEHTATOD BHIG-
panx Takme maTepBaiH:.J; = 0,5, J, = 1,0, aro cocraBaser
20% or ofxactu onpefenenus $AKTOPOB. ITO HECOMHEHHO
[MEpOKHe WMHTEPBAaNH BapbEpoBapmA. OTMeTHM ellle, 9TO
AiA T, OCHOBHOM ypoBeHB BHIOpaH BGIWBH rpanumlip obiacTu
oupepexenus. JlosTomy pexomenpmamua o BHOOpe IIMPOKOTO
EHTEpBala BapbUPOBAHN IPUBOJUT K COBNAJEHMIO BEPXHETO
YPOBH: ¢ rofi rpanwnel. Tak Ha IpaKkTHKe OCYIECTBIACTCA
BuGOp mHATEpBajoB BapbupoBamus. Hmxe, B ra. 9, Mu npo-
AOKAM pPacCMOTPeHHe 3TOro UpMMepa u MOCMOTPHM, Kak
OLIPABIHIBAIOTCA IPUHATHE POLICHHS. ‘

Nrax, BOOPY;RUBIHACH yMeHHeM BHOUDaTh 0CHOBHOH ypo-
BEeHD ¥ WHTEPBAJE BaPbUPOBAHMUA HAKTOPOB, ME TOTOBH TIPH-
CTYIHTh K TOCTPOGHAI0 IIaHA IPOBEEHMS DKCIIEPUMEHTA,

Iepexonure ¥ nynKTy VI,

8. Bu npepmounu cpefauil MHATEPBAT BapbUPOBAHUA. ITO
gEerepHO. Mu 3HaeM, 9T0 HOBEPXHOCTH IHHEIHA, TOITOMY pas-
ImMApeHrWe MHTEDPBaJa BIOOJHE Boa3MOKHO. Hpome Toro, mmama-
30H HW3MEeHEHUA IapaMeTpa ONTHMHZAIUE Y30K, & MHE CTpe-
MEMCA IOJYYHTHh B HKCIOEPHMEHTE PA3IMYaloMuecsd 3HAYCHUA
mapaMeTpa OOTHMU3AIMM.

Bepaurechs K nysKTy IV 1 BeiGepuTe [pyroi orser.

9. Bu cauraere, uro peuenue HEORHOZHAYHO. ITO He TaK.
M= Bri6pasu caydail, B KOTOPOM pelleHre olipefelaeTcA Ho-
BoabHo TouHO. Coueramme IMHEHHOM IOBEPXHOCTH C Y3KEM
AUATIa30HOM U3MEHEHNSA HapaMeTpa OUTVMA3ALNN onpepeser
TeHIeHNUI0 BHGODa HETepBaNa BapBUPOBAHUA.

Beprutect k nynkry IV 1 moxymaiite o APYTOM OTBeTe.

10. Tak xax BH He 3HaeTe OTBETA, IPOBEIEM PACCYKICHIT
BMecre. B moMmuTe,9TO CHTYanmy Ha cXeMe 0608HAYCHH KPy-
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NpUsHAKAMM: KPUWBUBHOHA NOBEPXHOCTH OTKINKA ¥ [UAa30HOM
usMeHeHMs mapaMerpa onrtuMusaruu. Crpeiaxw, Begymmue K
KPYOYRY, LHOKAa3HBAWT, KaKWe Ipajauuy NPU3HAKOB AMEIOT
MecTo B mammHOM curyanuu. Hakoe pemenue npusars? Huskasn
TOYHOCTh QUKCHPOBaHUA (PAKTOPOB IPUBOJHUT K OTKABY OT BHI-
6opa ya3KOro HETEpBAJia BADbUPOBAHYS, HHAYE Pe3YIBTATH MO-
I'yT OKasarhcs HepasimyuMeiME. Ham m3BecTHO, 9T0 MOBEPX-
HOCTH JuHeHHA. JTO He HaJaraeT orpaENIeHNN Ha paclIApeHHe
uHTepBasoB, KpoMe Toro, Hafo YIUTHBATE CBe/leHNA 0 fUamna3o-
He W3MeHeHUs mapamerpa ontumusanuu. OH y30K, a MBI CTpe-
MHMCA NOJAYYWUTH B HKCUepHMeHTE Pa3iudalom{uecs 3HAUeHU S
napamerpa ontummzanuu, Ilosromy mETepBanm ciegyer yse-
JIH9IUBATE.

Mu HapmeeMcs, 94TO Temephb, BePHYBIIUCH K MYyHKTY IV, BH cMomxere
BHOpaTh MPABUIBHHIA OTBET.

5.2, Iloausiii akTopHbIi dKCHEPHMEHT

VI. IlepBuiit sTan naaHupoOBaHAA SKCIEPUMEHTA MJISA IIO-
NydeHUS JWHEHHOH MOJKEIM OCHOBAH, KAK MH HOFOBOPHIUCH,
Ha BapbUpoBaHNY JAKTOPOB HA ABYX YPOBHAX. B aTOM caydae,
€CaH 9uciio GAaKTOPOB M3BECTHO, MOYKHO cpasy HaliTm 9mcio
ONIEITOB, HEOOXOXUMOe [JIf pealusaluy BeeX BO3MOIKHHEX CO-
geraHui ypoBHeit gpakropoB. llpocras dopmyna, Koropas gia
BTOTO HCHOJb3Yercs, yiKe LpPHBOZMIAch B . 1, m MH ee
pamomaum: N = 2%, rge [y — 4MCI0 ONHITOB, &k — YUCIO
‘Pparropos, 2— gucno ypoBHeidl. B o6mem ciaydae 3 K C I e-
PHMEHT, B KOTOPOM peaJHUBYKWTCA BCe
BOBMOJHELE .COYeTaHUA ypoBHed ¢axk-
‘“TOPOB, HABHBAEGTCA DIOJIHHM AaKTODHHUM

jokcmepuMenTom Eeam umcio ypopmeit Kammoro
“thakTOpa paBHO ABYM, TO MMeeM HOJHHE (PaKTODHHIE JKCIe-
pumMenr Tuma 2k, '

11. Hoxwraysack mpuBefAeHHOH (OPMYN0H, 3aMONHHTE CIEAYIILYIO
TabauIy ¥ CpaBHITE C OTBETOM HIKe.

k2'3{4567'8910

: | |
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11. Bot mpaBuabHHii oTBeT.

k‘z{B 4

T[]

16 32 64 128 | 256

512 \ 1024

N‘4ﬁ8

Tobeiitecn, 4ro6H Tabauna Gslia 3a0oMHeHa IPaBIIBHO,

VII. Herpynsao Haumcars Bce COYTaHUA YPoBHEH B sKCIIe-
‘puMeHTe ¢ aByMs $axropamu. Hamommum, yro B maaHupo-
‘BaHUM HKCOEPHMOHTA UCIOJIB3YIOTCA KONMPOBAHHHE 3HAYeHUA
¢arropoB: +1 u —1 (gacro jAuA DPOCTOTH 3amMCH €XUHUIIBL
~OIYCKAIOT). Y CI0BHA HKCHepUMEHTa MOKHO 3alHMCaTh B BHAE
7a0nHIBl, IZe CTPOKHM COOTBETCTBYIOT pa3iMIHBIM OTLITAM,
a croabus — sHadeHuAM QakTopoB. Bynem HaswBaTh Takue
120N MaTPHIAMM JIaHEPOBAHHS KCOEPHMEHTA. '

Marpuna naaHupoBaHuA AIA OBYX (GaKTOpOB IpHBeleHA
mmxe (1abn. 5.0).

TaGamroa 5.1

Marpuna MIAHUPOBAHUA BKollepuMeHTa 2?

N: omnBITa z1 ' X2 Y
1 —1 —1 Y1
2 41 —1 Yo
3 —1 +1 Ys
4 +1 41 Ya

Kamppii. cronfeny B MaTpune NAaHmpoBaHHA HA3HBAKT
eKTOP-CTONGIOM, & KAV CTPOKY — BEKTOP-CTPOKOI.
Taxum obpasom, B Tabx. 5.1 Ml mMeem 2 BEKTOP-cToMGHA
Je3aBUCAMBIX HEePEMEHHHX M OJUH BeKTop-croifen mapamer-
‘pa onrmmusanmu. To, 9ro samucano B oroit TaGimmne B amre6-
‘pangecKoi opMe, MOKHO H306GpA3HUTh reoMeTpudecKu. Haitnen
‘B obnacTu ompefielieHEA (PaKTOPOR TOYKY, COOTBETCTBYIOILYIO
_OCHOBHOMY YDOBHIO, M TIpOBefieM depes Hee HOBEE OCH KOOp-
' AEHAT, DapaJieabHble 0CAM HATyPaJdbHEX 3Ha9eHIH AKTODOB.
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Hanee, BuGepem MacmTabHl 10 HOBHIM OCAM TaK, 9TOGH MHTEP-
BaJl BADBUPOBAHUA JJiA KaKA0r0 PaKToPa PaBHAICA e[HHUIE.
Torma ycioBust OpoBefieHRS OHHTOB GYAYT COOTBETCTBOBATH
BepIIMHAM KBajpaTa, EHTPOM KOTOPOIro SIBASeTCA O0CHOBHOR
YPOBeHb, 3 KasKgasA CTOPOHA IapaJjiilesJbHA OLHOUA m3 oceH
KOODJAUHAT U paBHa NBYM mHTepBanaMm (puc. 17). Homepa
BepPIIAH KBajpaTa COOTBETCTBYIOT HOMEPAM OLHITOB B MaTPHIe

Z;

Z7

usdoGpaedne TOJHOIO
(paKTOPHOrO dKCHEpHMeHTa 2%

J I_
! Zr  Pue. 17. T'eomerpuueckoe
7

. 7,

nwiaEuposanus. Ilnomans, orpanmieHHas KBafpaTroM, HasH-
BaeTCA 007aCTHI0 DKCHEPHMEHTA. Wnorpga ynobmee camraTh
061aCTBI0 DK 9KcnepnMenTa LI0ma/h, OTPAHMYCHHYO OKDYH-
HOCTBIO, ONECHBAIOMeR KBajpar. B sajasax mETepmoAnuE
06nacTh 9KCIEPHMEHTA eCTh 00JaCTh IMPe/ICKa3HBAEMEIX SHa-
qennit y.

3aumch MaTPHIH NIAHEDPOBAHUA, 0COGEHHO AJAA MHOTHX
daxTopor, rpomosaxa. JaA ee CoKpameHHs yRo6HO BBeCTH
ycnoBHEHE GyKBeHHEe 0603HAaUeHHSA CTPOK. JTo fleaercs cie-
ayiomuM oGpasoM. IlopagkroBwit HoMep ¢akxropa CTABHTCA B
COOTBETCTBHEEe CTPOYHOI OYKBe JATHHCKOTO axdasdra: r; — a,
Zy—b... u 1. 1. Ecam temeps AAA CTPOKM MATPMIE MJIAHUPO-
BAaHUS BHIONCATH JATHHCKWE OGYKBH TOJIBKO [ (aKTOpOB,
HAXOAANIMXCA HA BOPXHEX YPOBHAX, TO YCJIOBUA ONHTA OYAYT
Bafansl OfHO3HAYHO, ONKT €O BCoMH (PAKTOpaMM Ha HERHUX
YpoBHAX ycaoBuMcs o6osHagaTs (1). Marpuna miasupoBanus
BMeCTe € OPWHATHMU 6YKB6HHI:IMI/I 0003HAYeHUsIMU IIPHBe-
neHa B TaGu. 5.2,

Teneps BMecT0 TOSHOM 3aUMCH MATPHUIH ILIAHUPOBAHMSA
MOJKHO LOJB30BATHCSA TOJABKO GYKBeHHHMH 0003HAJeHMAMH.
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Ta6nmua 52

MaTpuna HNaHNPOBAHUA SKCIepHMEHTa 22

BYKBEHHEI®
Nt onbiTa x1 X2 0003Ha4eHNA Yy
CTPOK
i
1 —1 —1 )] Y1 ‘
2 +1 —1 a Ye 1
3 -1 “+1 b Ys .
4 +1 41 ab o .1

JaBaiite moyumpauseMcd B 9Todl cEMBosamke. Hmke mpuse-
NeHAa MaTPHUIA MIaHupoBarud (tadu. 5.3).

Tab6anma 5.3

N onsiTa x1 x2 Yy
1 41 “+1 2}
2 -4 -+1 Y2
3 —1 —1 Ys
4 -+1 —1 Ya

IIpaBunpEO 1E B GyKBeHHHX 0603HAaYeHMAX B3aIUCAH II0-
pANOK omwTOB: ab, a, (1), b?

Ja. O6pararech kK OyskTy 12.

Her. O6parurech k nyHETY 13.

He snaw. O6patuTech K nyHKTY 14.

12. Bu oTBeTHIN, 9T0 HOPAKOK ONHTOB B GYKBEHHHIX 060-
3HAYCHMAX 3aIMCAaH NPAaBUALHO. JTO He TAK., 3aUWOMHUTE mpa-
BRiIo: 6yKBa BanucHBaeTCsn, ecam garrop
HaXOJRUTCHA Ha BepXHeM ypOBHE.

BeprnuTech K IyHKTY u BhGepuTe KPyroi oTBeT.

13. Bu monaraere, 9ro HOPANOK ONKTOB B 6yRBeHHHx
0003HaYeHMAX 3aIMCaH HENDPABHIBHO. BH NpaBH, TaK KaK
OpaBUABHAA 3a0DHUCE: ab, b, (1), a.
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VIII. Huske mpmBenena OyKBeHHas BallACH emie OJHOTO
miama: ¢, b, a, abe, (1), be, ac, ab.

TMocrpoiiTe MAaTPHIY IJIAHUPOBAHNA ¥ CPAaBHATE ¢ OTBETOM B Talu.
5.4, mysKT 15.

14. Byt orBeTHIN, 9TO He 3HAaeTe, IPABWJILHO WM HET 3a-
NHCAH NOPAZOK ONHTOB B 6yKBeHHEIX obosHasenmax. Hamom-
HOAM BaM, 970 6 yKBa B3aOHUCHBAaeTCHd, €CJIH
paKTOp HAXOZHUTCH HAa BepXHeM YpPOBHE,

TlocMoTpUTe BHUMATENBHO, BHIOAHAETCA AU 5T0 TpefoBanye B 3a-
mucn nyukra VII, u BHOeprre IpaBUIBHHIL OTBeT,

15. Bor upasuabaHi orBer (Tabi. 5. 4).
Tabawma 5.4

\ ouJ:lara 1 P2 Z3 oﬁosz?gqlggfg %:pox Y
1 —1 —1 ~+1 c Y1
2 —1 41 -1 b Y2
3 “+1 -1 —1 a Y3
4 +1 +1 +1 abc Ya
5 —1 —1 — m s
6 4 +1 +1 be Ye
7 +1 —1 41 ac Y7
8 +1 —+1 —1 ab Ys

TaxuM 06pasoM BEL HOCTPOMIM WOJARKI QAKTOPHHH 2KCHe-
pumeHT 23, OH ¥MeeT BOCEMb OIKTOB M BKII09aeT BCe BOBMOK-
HHe KOMOMHAIMM YPOBHEHR TpeX gakTopos.

IX. Ecnz pasa gByx ¢akTopoB BCe BO3MOKHEE KOMOWHA-
Ou¥ ypoBHeH lerko HANTH IPAMHM mepeGopoM (MIH IPOCTO
3AMOMHHTE), TO ¢ POCTOM 4HCIA (AKTOPOB ROSHHUKAET He0G-
XOIMMOCTE B HEKOTOPOM LIpHeMe mocTpoeH:s MaTpuil. U3 Muo-
THX BOSMOHHX 00HHYHO HCIOAB3YETCS TPH NpHeMa, OCHOBAH-
HHle HA mepexofie OT MATPUI, MeHBINEeH PasMepHOCTH K MaTpH-
nam Gosabmeit pasMeproctn. PaccMoTpuM nepBrii: Ilpn fo6an-
JeHHy-HOBOTO daxTopa Kaskfasd KoMOEHAIUA ypoBHEH MCXOJ-
HOTO ILUTAHA BCTPeIaeTCA ABAMKILL B COHETAHWM ¢ HIUKHUM U
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BepXEUM YPOBHAMH HOBoro Qarrepa.~ Oiciofa -ecTeCTBEHHO
OOABNAETCA NPHWEM: B3amHCAarh MCXONHEHIA IJMaH AJA ORHOTO
ypoBHSA HOBoTO aKTOpa, a-3areM DOBTOPHTE €ro AJS APYIOTO
ypoBEA. Bor Kak 3T0 BHIIAmET IpH mepexofie oT HKCIEPH-
MenTa 22 K 23:

Tabawmma 5.5

IIocTpoenne MATPHIB INIAHHPOBAHUA dKCIEPUMEHTA 22 ¢ nomim;blo
mepBoro mpueMa . -

Ne
onsiTa

l

Y1
Y2
Y3
Y4
Ys
Ye
Y7
Ys

|+ |
|4+

i+ 141

QW =T M U P LN e

|+
4
I

DTOT IP¥EM PACIPOCTPAHALTCSA HA HOCTPOSHYEe MaTPHUI| J060H
pasMepHOCTH.

PaccmorpnM Bropoit mpmem. Ilast 310r0 BBefileM HPABUIO
nepeMHOskeRHs cToN6moB MaTpunsl. [Ipu mocrpogrom nepemuo-
MeHNH [BYX CTOJGIOB MATpHIEI NPOM3BENCHWe eNWHUL C
OFHOWMEHEHEIME 3HaKaM¥ faeT.+ 1, a ¢ pasHommeHHHME —1.
Bocnop30BaBUINCh 3THM UPABHIOM, HOJYYIAM IJAA CIydad,
KOTODHH MEL PacCMaTpUBaeM, BEKTOP-CTONGel mpoHsBeleHHus
z,x, B ucxopHOM niame. [lalee NoBTOpPUM eme pas MCXOAHELR
mjad, a y croabna mponsBeneHU sHaKW moMeHseM Ha olpar-
pHe. Bu Mosxere ybegurhed, 910 TAKMM 06paszoM IOCTpoeHa
MaTpHIA B oTBeTe m. 15. IToT mpHEM TOKe MOJKHO IEPEHeCTH
Ha NOCTPOeHWe MaTphm 6o pasMEDHOCTH, OXHAKO OH
cloKHee, 9eM IIepPBHIH,

Tperuii npueM OCHOBAH Ha IpaBUIe 9epeJOBAHUSA BHAKOB.
B mepBoM ¢TONONE 3HAKH MeHAIOTCA TO0YepefHO, BO BTOPOM
cronfue OHHM 9EPeAyIOTCS uepes jBa, B TpeTheM — depes 4,
B 9eTBepTOM — 49epe3 8 m T. 7. 10 CTeleHAM ABoikd. Ecnm B
1a6i1. 5.5 TOMEHATH MecTaMm; CTONOUE MIA &y W Iy, TO TOIY-
quTCHA HY:KHaf MaTpHIA,
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Ilo amamormm ¢ HONHHM (AKTOPHEIM HKCHEPEMEHTOM 22
MOJKHO AaTh FEOMETPHIECKYI0 HHTePIDPETalHio HOJHOTO (ak-
TOPHOTO BKCIEpUMeHTa 2°.

Kax Bu cumTaere, KaKoe M3 HUIKECHEVIOIINX yTBEPRIe-
HHH Bepro?

- a) Hommwuit parTopHBIH sKcuepuMenT 2° 3aaerca Koopau-
HAaTaM# BeplouH KyGa.

6) Ilonauiii pakTopunil sKcnepuMerT 23 3agaeTca KOOpAu-

HaTaMy BePUOIMH TE€TPasipa.

- Bepuo yrBepixpenue a). OGparurech K OyHkry 16.
Bepuo yreepmaenne .G). OGparurech K nyHKTY 17.
He snawo. O6paturech X HyHKTY 18.

16. Brr camraere, 9T0O reoMeTpHYeCKON HHTepOpeTanueit
moaHOro (aKTOPHOro sKcmepuMenta 2% cayxur Ky6, Kooppu-
HATH BePIIUH KOTOPOTO 3afIaI0T YCJIOBHA ONEITOB. BEH mpash.

&

Puc. 18. Teomerpuveckoe u3obpaike-
HHE MOMHOrO (AKTOPHOTO BKCIepH- -
MeHTa 2%

Z

%

~ Je#AcTBETENBHO, €CIM IOMECTHTh IEHTP Kyba B TOYKY OCHOB-
HOPO ypoBHA (aKTOpoB, a MacmrabH 1o oCAM BHOpATh TaK,
aro6k. MHTepDBAl BAaPBEDPOBAHMA pABHANCA eJUHNUIE, TO
moxygmrcs Ky6, msobpasxenHuit Ha puc. 18, Hy6 sagaer 06-
JaCTh HKCOEDPUMEHTA, a MeHTP KyGa ABIAeTCH ee NEHTPOM.
X. K coxanenuio, MH He yMeeM DHCOBATH KADTHHRH IS
uncxa ¢axTopoB k£ > 3. Ho ¢urypa, samaomas obmacts
9KCHepUMEHTAa B MHOTOMEPHOM IIPOCTPAHCTBE, ABNAETCA HEKO-
TOPHM aHAJOIOM KyGa. ByneM HA3HBaTh 3Ty $urypy rumep-

1160M

Tlepexopute X nynrry XI. ,
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17. Terpasap, KoTopOMy BH OTBEJNH CTOIHL HOMETHYIO POdb,
K COJRAaNEHUI0, He MOYKeT ee NCIIONHUTD. Hpemne BCero 1oToMy,
9T0 y Hel'0 MEHBIIe BepIUIMH, 9eM OILTOB B HAUIeH MaTpUIle.

Beparrech K nyukry [X u BrifepuTe HpaBmibHOe yTBep:KIgHUS,

18. Bu He sHaere, Kakoe yTBep:KAeHHe BHOpATh.

Mu yeramopuim paHee, 9To IS Ciydas ABYX $aKkTOpOB
CTPOKAM MATPHOBI COOTBETCTBYIOT TOYKH, JieKAllde B BepIou-
HaXx KBafpata. Ilpum mepexojie K TpeM (aKTOpaM MOSBIAETCH
ellie offHa KOOPAMHATHAS 0Ch, Ha KOTOPO# (PUKCHPOBAHHE IBa
ypoBHA HoBOro ¢axrtopa. [apafite mocMoIpUM ciydaii, Korga
YPOBeHb Tperbero (akTopa mOCTOSHEH, mampmmep, —1. Jro
PaBHOCHJIBHO 3KCHEPHEMEHTY A ABYX (PaKTOPOB, KOTOPOMY,
KaK Mbl BHaeM, COOTBEeTCTBYeT KBajipar. To ke camoe GymeT qiid
ApYTOTo IOCTOSHHOIO ypPOBHA Tperhero ¢gawropa (+1). Pac-
CTOAHTE MKy IIOCKOCTAMEH STHX KBaZpPaTOB DPaBHO ABYM
HHTEpBajaM BapbsumpoBaEHA. Orciofa ®m Dmodyuaercs Ky0,
KOODJAUHATH BePIIAH KOTOPOTO 3a4aioT HiaH 23,

3ameTuM eme, 910 TETPA3ApP HE HOIXOAUT, TAK KaK Y HETro
MeHbIIe BePIINH, IeM THUCJI0 CTPOK B Marpuie. IIpasna, crous-
Ko jKe BepmuH (8) mMeeT gpyras reoMeTpmiecKas QUrypa —-
OKTa’7p, OJHAKO €r0 CTCPOHEL He HMAPAJUIeIBbHH KOOpPAMHAT-
HBIM ILIOCKOCTAM.

Bepuurech K nyuxnry 1X u Bufepure NpaBmiIbHHR OTBET,

5.3. CpoiicTBa noaHoro (GaxTopHOro dKCHEPHMEHTa
tana 2%

XI. Mu mayawiucs CTPOMTH MATPUIH NAAHUPOBAHMS
DOJHBIX (AKTOPHEIX KCIEPUMEHTOB ¢ (aKTOpPaMd Ha [BYX
yposusax. Teneps BHACHUM, KAKNME 06IUME CBOHCTBAME 3TH
MaTpRIH o0nafalor He3aBUCUMO oT 9mciaa Qakxropos. 'oBops
0 CBOHCTBAX MATPHI|, ME WMeeM B BHAY Te U3 HAX, KoTOpHe
OIpeNeNIAIT KAa4eCTBO MOZeJH. Belb HKCIEDUMEHT ¥ IJaHU-
pyercs MisA TOro, 9T00B HOJYYIHTH MOAelb, oblagamomiyro
HeKOTOPHIMM OHTHMAJbHEIMH CBOMCTBAMH. OTO SHAYHT, 4TO
oneHKY Kod()GUUUMEHTOR MOMENU O/UKHE OHTH HAWITY4IIUMY
H 970 TOYHOCTH IpeJCKAa3aHMs mapaMerpa OUTHMUBAIAU He

MOJKEA 3aBHUCeTH 0T HANPABJIeHUA B JaKTOPHOM IIPOCTPAHCTBE,
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1)

a60 sapamee mescHO, KyAa npeacTodr AurarbCa B rnoucKax
OUTHMYMA.

JIBa cBoiicTBa CIeAYIOT HEHOCPENCTBEHHO H3 LOCTPOEHM S
matpunsl. IlepBoe M3 HEX — CHMMETDPHIHOCTH OTHOCHTEJBHO
IeATpa oKenepuMenTa — GopMyidpyercs cregyomuM o06-
pasom: airebpamueckas cymMma BJIeMeHTOB BeKTOp-cToN6ma

Kamyoro GaxTopa paBEa HYJI0, LA Z zj; =0, rae j — Ho-
Mep akropa, N — THCIIO- OTEITOB, ] =, 2 2. k.

Bropoe cBoiicrBo — Tak HaskBaeMoe YCIOBHe HODPMH-
poBkE — QopMyanpyercst chefyiommM  o6pazom: cymma

; KBapaTOB 3JIEMEHTOB KasKIoTro CTOJ06Ia PaBHA 9HCIY OIKITOB,
BARPYY B

nau 2 x5 = N. D10 CHeHCcTBHE TOTO, YT0 3HAYeHHA (HAKTO-
i=1
pos B MaTpumie sajatorcd. -1 m —1.

Mu paccmoTpenu cBOACTBA OTAENBHBEIX CTONGHOB MATPHUILL
naanmpoBanusda. Teneps ocCTaHOBUMCS Ha CBOMCTBe COBOKYI-
HocTH CronabumoB. CyMMa HO4JeHHHIX IPOM3BefleHMH J00HIX
nByx BeKTOP-CTOJION0OB MaTPHIH PAaBHA HYIIO, WK

2 zp2,=0, j==u, ju=0,1,2,...k

i=1
9r0 BasKHOE CBOMCTBO HABHBACTCA OPTOTOHAIBHOCTHIO MATPHIIE
IIAHAPOBAHHA.

"“Ilocnenree, 9eTBepTOe CBOHCTBO HABHBAETCA POTATABENL-
HOCTRIQ, T. 6. TOYKH B MaTpUile IIAHUPOBAHUA MOAGUPAIOTCH
TaK, 94T0 TOYHOCTH NpefiCKasaHUA 3HAYEHHI MapaMeTpa ONTH-
ME3AIEH OXMHAKOBA HA PABHHX PACCTOAHMAX OT NEHTPA dKCIe-
PHEMEHTa ¥ He 3aBECHT OT HanpasjleHus. Tex, KTo HHTepeCyer-
¢ [I0KasaTeJbCTBOM HTOI'O ymepm,qennﬂ, MBI OTCHLIAEM K
pabore *.

Ilanm JBe MATPUIlH MJIAHEDPOBaHHUA:

Iy

a) 6)

+i+1 8
++ 1
+1 418
|+ 43

* B. B. Haaumos, H. A. Yepnosa. YK, cou.
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Kaxas #3 oTHX MaTpPHL yI0BIETBODAET NEPBHM TPeM CRO-
crBaM?

He 3narp. O6paTtureck K myHKTY 19.
Marpuua 6). OGparurecs k myHKry 20.
*Marprua a). O6parurech K IyHKTY 21.

19. Bu me smaete, ¥ro BeiGpars. [laBaitTe upoBepHM, Kak
BEIIOJIHAIOTCA BCe TPH CBOHCTBA [iAd KaKZOA #3 MaTpHI,
N

TlepBoe cBoiicTBO 2 zj; = 0 BHDOXBAETCA IIA BCEX CTOJG-
=1

noB obemx Mmarpun. [eHcTBuTenbHO, HIA mEPBOTO CTOJIOLmA

MaTPHUNOH a) MMeeM

=D+ (FD+ (=D + (+ D=0

ApanormuHsi pe3yabTaT WOTyYaeTcd A BCeX APYTHX

CcT0oI0IOB ,
N

Bropoe cBoiictBO ) }; = N — TaKske BHIIOJNHAETCH NI
i=1

obeux marpun. Hampmmep, mas Toro sme cronbma mmeeM
(= D%t (1 + (=0 + (12 =4
C TperhbHM CBOiiCTBOM, OFHAKO, Aelio o0CTONT wHade. Ecam
N
Bas MaTpHIu a) gopmyra Zxﬁxu;= 0, j==u BHDOXHAET-

=1

¢, To B caydae G) aTo He TaK, JleficrBHTENBHO
=D+ + (F) =D+ =D (D + (+) (=) =
=40,
Hoaromy Bepamtecs K mymxry XI m Brbepure mpaBmaAbHHIL OTBET,
20. Bu npepmounn mMarpany 6). B omubnucs.

" 'Bepumrecs K myRkry X1 m mpoBepnTe eme pas, BHIOMHAETCA JIH
TpeTbe CBOMCTBO.

21. Orgas npegnodreHnie MATPUIiE a), BRI C/le /1aJIU MPaBAIE-
mu# BrGop. IlepBrie mBa CBOliCTBA BEIMOMHAITCH B 000HX
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cryganx. Tperbe cBoiicTBO Aas MaTpHEOH §) He BHIQJIHIETCA,
TaK Kak

N
2 Ti%y = — 4=+ 0.

=1

8.4. Ilonueiii arTOpHEIL SKCHEpPHEMEHT
¥ MATEeMATHYCCKAA MOXEIH

X1. [laBaiire eme pas BepHeMCA K MaTpure 22 (taba. 5. 3).
oA nByKeRnsa K TOYREe ONTHEMYMa HAM HY/KHA NHWHEAHaA Mo-
neaby = by -+ bz, -+ byr,. Hama mexs — HailTy 00 pesyabra-
TaM SKCIePUMEHTA 3Ha9eHNs HeM3BeCTHHX K03(PUIMeHTOB MO-
genu. Jlo cux mop, TOBOPS 0 NUHEAHOA MoJle/Iy , MH He 0CTaHAB-
JUBAJUCH HA BaKHOM BONPOCE 0 CTATUCTHISCKON OmeHKe €6 Ko-
adppunmenToB. Tenepb HE0HX0AMMO C/leTaTh PAJ BaMEYAHAR 110
sToMy moBoAy. Mo)KHO yTBepsRIaTh, 9T0 HKCUEPHMEHT IIPO-
BOAMTCA JIJIA TPOBEPKH TUIIOTE3H 0 TOM, 9TO JHHeMHAd Mo/elhb
M = By -+ By 2,4+ Ba xy apmexmarma. Ipeuecnume OyKBH ne-
I0Jb30BaHE 151 0003HAYCHNs (MCTUHHBIXY reHepPaIbHEX 3Ha-
9eHUH COOTBETCTBYIOMINX HEM3BECTHHIX. JKCIEPHMEHT, COofep-
KAyt KOHeYHOe YHCJ0 OIBITOB, MO3BOJAET TOJIBKO HOMYIATH
BHOODPOUHEIE ONEHKH MAJNA Ko3(QPUOMeHTOB yPABHEHHA Y =
= by byxy + ... + byxy. MIX TOYHOCTH W HANEIKHOCTD 3a-
BHUCAT OT CBOHCTB BEIGOPKM M HY;RNAIOTCA B CTATHCTHYECKOM
nposepke. Rak mpoM3BOAWTCA TaKas TpPOBEepKAa, BH ysHaeTe
B ri. 8. A moKa zafiMeMCs BHRIYNCICHUEM OUEHOK Koaddu-
HerToB. VIX MOYKHO BBIYHMCJUTH IO HPOCTOMN éopmyn?

I

=SS, =04k, 2= IWN'M\/

obocHoBanue KoTopoi maercs B ria. 8. Bocmoawayemes sroit
gopmynoit s mopcuera KosdpuumenToB by u b,

b= D+ E Dyt (—Dyst (+m
1= A ’

*

b= EVnA Dt G Dt GO
2 4 N -
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Bu smnure, uro 6aarofaps Kofuposanmio pakTopoB pacder Ko-
a3 QUIUEHTOB NPEeBPATHIICA B IPOCTYI0 apHOMETHISCKYIO IPO-
nenypy. s moacgera koaddunuenta b; HCIOAb3yeTCA BEKTOP-
croaber x,, a 1A by — cronber x,. Ocraercsa HesICHBIM, KaK Hali-
T by, Ecnumame ypasrenue y=>by - byx;+b,y7, CHpaBenHI/IBo,
TO OHO BEPHO M JJA CpeIHHX apu(MeTHUECKHX BHATCHMI
mepeMeHEHRX: § = by - 0,7, + by7,. Ho B cuny cBoiicTBa
cummeTpmu 7; = T, = (. Cnegosarenvro, §j = by. Mu moxa-
3anm, 9o by eCTh cpejiHee apHMeruIecKoe aHadeHHH mapa-
MeTpa ONTMMU3ALUH. YrobH ero MOJAYIETh, He0OXOXHMO CJI0-
JKETH BCe y U PasfeJuTh Ha 9UCI0 oNbToB. YTobm npusecTn
3Ty UpOmEYPY B COOTBercTBHe C GOPMYIOH /sl BEITHCIEHUS
K0o(QQUIUEHTOB, B MATPHLY IJIAHMPOBAHUA yRoOHO BBecTH
BeKTOp-CTosbern QUKTHBHOH IépeMeHHOM z,, KOTOpad IpWHN-
MaeT BO BCeX omnTaX sHageHue 1. 9ro GELI0 yike ydreHo B
sanmcn GOPMYJIHI, Tfle j IPUHUMAJ0 3Hadenus ot O o k.

Tenmepsb y Hac ecrb Bce HeoOxomumoe, gTo0H HailTu Hewms-
BeCTHBe K03(QPUIIeHTH HuHeiHo#l Mogean

y& = boxo + blx]_ + bzxz.

RoodppumuenTs 1mpu He3aBHCHMHX IepPEeMEHHHX YKasbBaloT
Ha cuiy BauAnug ¢gaxropoB. Uem Oonbmie UncieHHAs BelH-
anHa KoagdunmenTa, reM 6o Ibiee BINSHNE OKA3HBAET PAKTOP.
Yenu kosddummenT uMeeT 3HAK ILIIOC, TO ¢ yBeludeHHeM 3Ha-
yeHHs PaKkTOPa HapaMeTp ONTAMHU3AT(HY YBeINTHBACTCSH, & €CJu
MHUEYC, TO yMeHbIIaeTcA., Benuauua KodduimmeHTa CooTBET-
CTBYeT BKJaJy JaHHOTO (aKTopa B BeJMYMHY IlapaMeTpa OnTH-
MHBALUY IPH NePexofie daKTOpa C HYJIEBOI'0 YPOBHA HA BePX-
HY Wid HWKEAH,

Wnorga yno6uo ornenuBath BKIaj ¢daxropa nmpw mepexoje or
HIVKHETO K BepXHeMy YpoBHIO. Bruaj, onpemeneHum# TakuM
o6pasoM, HaspiBaeTcA adPeKToM haKTOpa (MHOT/A €TO HABLIBAIOT |
OCHOBHHIM Wiu TJIABHEIM afdexrtom). OH dYHCIEHHO paBeH
yABoerEOMY Ko3ddunumenty. Jas kavecTBeRHHX PaRTOPOB,
BapBUPYEMHIX HA ABYX YPOBHSAX, 0CHOBHO! YPOBEHD He MMeeT
¢pusugeckoro cmuicia. llosromy umomsarme «ovddert darropay
SIBAAETCA 3[eCh eCTeCTBEHHBIM.

IMnampnpys sxcrepuMenT, HA HEPBOM DTAIE ME CTPEMUMCH
HONy4uTh Aupeiinyro Momenb, OgHaKo y HAaC HET rapaHTHu, 970
B BHIGpAaHHHX WHTEpBaJaX BapbUpPOBAHUA IIPOLECC OIMCH-
Baercd JauHeitHO# Momenbw. CymecTBYOT CuOCOOH HMpOBEpKHU
OpUTOLHOCTH JIWHEHHOH Mofedn (IPoBepKa afeKBATHOCTH —
cM. ria. 8). A eciaum Moflens HenwHeHNHA, KaK KOJUIeCTBEHHO
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olfeRmETD ne.w;nnennoc'rb MOMB3YACH TOMHEM  (HAKTODHEIM
SRCTIepAMEHTOM?

OpuE U3 9acTO BCTPEYAIOMIMXCS BUAOB HeJMHEHWHOCTH
cBA3aH C TeM, 910 3PeKT OHOT0 haKTOPA 3aBHCHT OT YPOBES,
Ha KOTODOM HaXOAMTCS APYrol qaam-op B aromM ciyuae roso-
PAT, 410 UMeeT MecTo 0ggeKT BaauMofeHCTBIA [BYX GaKTOpOB.
Honupii garTOPHHHE dKCIEPHMEHT M03BOJIAET KOJUTIECTBEHHO
onenuBarh s(heKTH B3auMopeHcTBHsA.  Jlua aTOTO HaKO, HOAB-
3ysACh NPABHJIOM HePEMHOMEHHsS CTOJAONOB, IONYIHTH CTOI-
Oeny mpousBenenus AByX $arropoB. Ilpu BhamCrenun K03 (-

nunéﬁ’ra, COOTBETCTRYIOIIETO a(ixisemy B3aUMONeHCTRAR, ©
HOBHIM BEKTOP-CTOIOIOM MOKHO 0GpamiaThes Tak ke, Kak €
BekTOp-cTONGIOM I1060r0 Qarropa. JlaA moxmoroe (I)aKTop-
HOTO pKCHepuMeHTa 22 MATPHIA HJIAHUPOBAHUA C yIeTOM 30~
derra BsauMoIeiicTBUA mpercraBiena B Tabx. 5.6.

Ta6aurna 5.6

T
onJr\fTa Zo z1 l T2 ! 1%y y
1 -+1 +1 +1 +1 Y1
2 “+1 —1 +1 —1 Y2
3 -1 -1 —1 +1 ys
4 +1 ~+1 -1 —1 Ya

Quenb BayKHO, 9T0 TpH J06aBieHuy cronb10B a(dexrToB B3am-
MOJEHCTBHH BCe PACCMOTPEHHEIE CBOHCTBA MATDHI MJIAHUPO-
{BAHUA COXPAHAIOTCA.

Temeps Mojeqb BHIIAAUT C.TIeI{YIO]]lI/IM obpasoM:

y = bgxo + by + bty + baxizy.

Kosdpdpunuent by, BrunCIACTCA OGHIIHEM Iy TEM

b = (VD E =Dyt (D ys+ (=1 v
PR 4

C'ron6nb1 Ty ¥ 2, 33520T NAAHWPOBAHME — IO HWM HENOCPeN -
CTBEHHO OTIPENeJANTCA YCAOBUA OLEITOB, 8 CTOAGIH oy X 21
CIyKaT TOJbKO A pacdera.

Obpamaem Bamle BHEMAHMe Ha TO, 9TO OpH OUTHMHU3ANUA
MBI CTPeMUMCA Cfiearh 9QPeKTH B3aMMO/IEHCTBAA BO3MOIKHO
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vennmamu, B samagax mareptiomstmum, HanpomB X BHAB-
JeHHe 9aCTO BaJKEO, U MHTEPECHO.

Tloramem na npnmepe eme oJuH cmocoG pacduera Koad-
dUnueHTOB, M3BECTHRIA TOZ HassaHHmeM Merosa Merca *. Bee

oliepaniuy HO pac4eTy IPHBe/ieHEl B Ta6ad. 5.7.

Tabamma 5,7

Pacuer K03(PHRHEHTOB perpeccum Ho MeToRy erca

1 2 3

Yy y1+ye Y1+ Y2+ ys -+ ya
Y2 ys -+ 1 Ye—y1+ya—ys
ys S Yr— 0 Y3+ Yya— Y1 — y2
Ya Ya—Ys Ya—Yys— Y2+ 11

CaeBa B sTOil TabiuIle BHIIUCAH BEKTOP-CTOJGeN 3HAYeHUH
mapamerpa ontuMEsanuu. llepeas omepanudA (2-# croxberm)
COCTOHMT B MOUAPHOM CJIOKeHMY ¥ BHIYMTAHUY DTUX 3HAYCHHI,
mpu4eM BepXHee YMCIIO BHIYMATAETCS M3 HIDKHETo. Bropas ome-
panus (3-# cronbel) COCTOMT B TOM ke JeHCTBME, HO yiKe ¢
9@cIaMu BToporo croibna. Ecnu reneps gucna, okazasmuecs
B TpeTbeM CroJiblie, PasiedInTh Ha 9HMCI0 ONHTOB, TO LOIYIUM
3HageHUA Ros{Punumenton. Ouepaiun CI0eHNAS U BHIATAHAS
MOBTOPAIOTCH CTOJBKO pas, CKOJBKO WMeercs (aKTOPOB.
Paccmorpum npumep.

HpumepA.
Ta6nrm ma 5.8

PacyerTHast Marpuia M pe3yabrarst (CM. upumep 3)

Ne B

OmHTA Ty 2 z2 gt Oﬁg;{}?:‘?e}g’;!?{ Y
1 +1 —A4 —1 41 (1) 95
> O+ +1 —1 —1 a 90
3 +1 -l 41 -1 b 85
4 +1 41 +1 +1 ab 82

* Y. Xuxc. OCHOBHHE IPWHUANH ILIAHEPOBAEHA OKcmepuMenTa. M.
.u3n-Bo «Mup», 1967.
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Honyaeno by= 88,0, b, = — 2,0, by = —4,5, by,="—0,5.
IIposepsre mo Meroxy Merca, UpaBuABLEO WM PAaCCIMTAHLL
K03 QUIuUeHTH, ¥ BHOepUTe OLUH W3 OTBETOB.

IpaBunpro. OGparureck ¥ HyHKTY 22.
Henpasuaeno. OGpaTurech K NyHRTY 23.
He mMory moayuuts orser. OGpaTuTech K IYHKTY 24.

22. Bu orBermam, 910 K0s(UUIUEHTH PacCYMTAHHI IIpa-
BHIBHO. JT0 He Tak. Bor pacuer

95 185 352 b, = 88,0
90 167 —8 by = —2,0
8 -5 —18 by = —4,5
82 —3 2 by, = 0,5

Kosgdunuent elaumofeiictnus by, moxyduncs ¢ ApyruM
BHAKOM.

Bepuurtech k nyuxry XII u BriGepure mpaBuabHBIA OTBET.

23. Bei cauraere, 910 KoapYUMUEHTH PacCINTAHE HEBEPHO.
HeiictButensno, by, = 0,5. Ocranpusie KoaddmnmenTHl pac-
CIATAHE HPABUIBHO,

XIII. OGparurte BHUMaHHe Ha TO, 9T0 HOPAJOK Kodgddm-
HMUEHTOB B HOCJefmeM CToabme (cM. m. 22) cOOTBETCTBYeT IIO-
pAnKy GykBeHmHHX o0603Ha9eHuii MATpUIH NJIAHEPOBAHUA.
Taxk, crpoxe (1) coorBercrByer by, cTpoke (a) — by mT. a. Ilo-
pAfox 6yKBeHHBIX 0003HA9eHUIA 3aBUCHT OT HOPAAKA OIHTOB,
KOTOPH# Ho/KeH GHTHh (HKCUPOBAHHBIM. ‘

C pocrom umcna QakTOpOB 9YUCIO BOSMOMKHEIX B3aBEMO-
neiicrpuit OpicTpo’ pacter. MH paccMOTpedm caMBIf IpocCToi#
caydait, KOI'la MMeJOCh OfHo BsammopelictBue. OGparumca
reffepp K DOJHOMY (PAKTOPHOMY sKCHepuUMeHTY 2°.

TlonpoGyiite mamwmcath MATpHEIY IYIaHEPOBAHUS 28 ¢
Y9IeTOM BCeX BO3MOIKHHX B3aMMOJeACTBHIA.

IIpaBnabpHEI OoTBeT BH Haiifiere B MyHKTe 25.
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24. Bam rpyamo moaygmrh orser. Iy dro e, mamaiirte
apofieiaeM pacdaeT BMecTe.

95 185 352 b, = 88,0
90 167 —8 by = —2,0
8 —5 —18 by = —4,5
8 3 2 by = 0,5

Ilo cpaBBenm0 ¢ pesyabraTamu Ha crp. 110 koaddunment
B3amMofie#icTBUA by, DOMyIMICH C [PYTHM B3HAKOM.

Bepuntecs ¥ nyskry XII u Buifepure mpaBuibHHA OTBeET.

25. Bor npasuabaIt orBer (Tabu. 5.9).

Tabawuga 59

_Hopaeii_(parropuslfl skcnepumenT 23

oyl @ | m | @ | @ | mee | mws | waws | v | y
TR R SR I (VIR (VR VIS IUVEN VR R
2 41 —+1 —1 —1 —4 — | $+4 -+1 Yo
3 +1 | - “+1 -1 —4 1 1 —1 ~+1 ys
4 i St A IS T o A N o T S o W e o8 | +1 Ya
5 +1 -1 —~1 =1 4+ 41 —4 Ys
6 +1 | +1 -4 | +1 —1 ] 41 —1 —1 ys
7 +1 -1 ] 41 +1 —1 —1 41 -1 Y7
8 410 41| —1 “+1 —1 —1 —1 Y«

X1V. Bu, no-suguMoMy, WCOHTHIBAIY 3aTPYIHEBUS OPH
nmocTpoesny Ccroibma sddexra BsamMmofelcTBUA ZT,z;. OH
moJygaercs IePeMHOMKeHUeM BCeX TpeX CToJGIoB W Ha3hBa-
erca 3QheKTOM B3aMMOAe#HCcTBUA BToporo HopApgka. Jddexr
B3aMMOAEHCTBAA ABYX $aKTOPOB HaswBaerca sddexToM B3au-
MoJfieficTBusA mepBoro mopAnKa. BooGme, sddexT Bzammomei-
CTBHA _MAKCUMANLHOrQ IOPAAKA B TOJHOM (PaKTOPHOM
PKCUePUMEHT® WMeeT WOPANOK, HA  EIWHUIY MeHBIIMH
gucaa GaxTopos. [loBOMBHO FaCTO NPHMEHSNTCS CHHOHEMEL:
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napese 3QQeKTH B3AMMOAEHCTBHA (TiZy, Zox3...), TPOUHEIE
(z1x923, ToXsZy...) B T, 1.

Nonmoe wmecno Bcex BosMoHEIX ddderton, BRIIOYan by,
nzaelinse 9¢derTE W B3aNMOKeNCTBIA BCeX TMOPATKOB, PABHO
9ECJHy OIHTOB HOJHOTO (PAKTOPHOTO »KcmepuMenHTa. UT00H
HaiTH 9YUCJIO0 BO3ZMOJKHBIX B3aMMOIEHCTBHII HEKOTOPOTO MO~
PAAKa, MOYKHO BOCIONB30BATHCA OOHYHOM cbopmynon TuCIA
cogeraHuit

cm k!

EZ Tl e —m)!

rae k — gmcxo HarTOPOB, M — UMCIO IIEMEHTOB BO
BaauMofeiictsun. Tak, JuA miada 2¢ 9WCin0 TADPHBIX B3aW-
MOAEeUCTBHUN PABHO IIECTH

2 4! . 6

Ca= 212y T 7

; lloscpum ¢usugeckuit cMuica 3PdeKTa B3amMOJeilCTBHUA
i crepyomuM npuMepoM. llyers wa HeKoTOPWHE XuMugecKuit
mpomece BIMAT ABa aKTopa: TeMiepaTypa ¥ BpeMs PeaKi(uu,

! B o6nacTe HUBKAX TeMIepaTyp yBelHYeHHE BPEMEHH YBeJH-
! gquBaeT BHIXO] IpoAyKTa. Ilpu mepexofie B 06JacTh BHICOKHX

TeMOEPATYP 5TA 3aKOHOMEPHOCTH HApYIIaercsi. 34ech, Ha-
npoTuB, HeoOXoquMo YMeHBIIATD BPeMS PeaKLum, 310 U eCTh
| IposiBieHEe 3¢deKrTa B3auMofeHCTBUS.

OpToroHaNBEOCTE MATpPHIb IJIAHWPOBAHWA IO3BOJIAET
MOJMYIUTHh HEBABUCHMEE APYT OT ApPyTa OueHKM Koddduimen-
ToB. JT0 03HAYAET, UTO BeNMIMHA JI060T0 Kosddunmenta He
3aBHCHT OT TOTO, KaKWe BeJMINHE HMEWT Jpyrue Kodddu-
THEHTH.

Opgmaro cHopMyIMPOBAHKEBIC BHINE YTBEDIKACHUA CIpa-
BeJJAMBEl JINOIb B TOM CIAY9ae, €CAA MOJEIb BKIOYAeT TOJBKO
nuraeiase 50derTH 7 3gderTH BaammogelicTBua. Mexny TeM,
CYIHECTBeHHRMU MOT'YT OKa3aThcA Kop(PUIHEHTH IPH KBajgpa-
rax parTopoB, uX Kybax m 1. m. T4k, gns cnyuan cymecTreH-
HHX KB3JPAaTHUHKX Y4JEHOB B ABYX(PAKTOPHOM 3IKCIEDPUMEHTE
MOJIeJIb MOJKHO 3aINcaTh TaK:

’hy = byzy + biZy 4 bty t byaiZy + byl + byl

Haryio uropManmno 0 KBaAPATAIHLIX TICHAX MOKHO H3BJIeYb
13 TOJHOTO AKTOPHOTrO BKCHepHUMeHTa?

IMonsTKA IOCTPOEHUA BEKTOP-CTONBIOB [JIA-Z; W Za MPH-
BOAMT K HOJYYCHWI0 eHHUYHHX CTOXOIOB, COBIANAIIIIX
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APYT ¢ KAPYTOM H CO CTONOmOM Z,. Tak Kak 8TH cToaAGmH Hepas-
AMIEME, TO HeJb3f CKA3aTh, 33 C4eT 9er0 NOJIYydIWiach Belu-
unHa by. OHa BKII0OYaeT 3Ha 9eHre CBOGOJHOTO YJjieHa M BKIAH
KBaJ[pATHIHHX WieHoB. B aToMm ciygae rosopar, 4ro mmeer
MecTo CMeIIaHHAA OIEHKA. JT0 CHMBOJUIECKH 3ANMCHBAETCH
CAeLYIOmuM 06pazoM:

k
by — Bo - 2 Bjjv

i=1

rie b, — BHUHCIEHHANH HaMu KO3(QPHIUEHT, a TpEYCCRUME
fyKBaMM, Kak OPUHATO B CTATUCTHKe, 0603HAYCHH HEU3BECT-
HHle UCTHHHHE 3HadeHUA cBobopmmoro unena (B,) u xBagpa-
TRIEHX Koadduumenros (8;). Ecam 6m M cmenamn ckois
YIOZHO MHOTO ONEITOB, TO B Ipefeie TOAyYdNu O HCTHHHLE
sHa9enNA KosddunmenToB. Ha IpaKTHKe peanusyOTCA JIHIIL
MaJibie BEHGOPKH, 110 KOTOPHM BRYUCIAIOTCA OOEHKH HCTHHHEIX
Koa(ppHAIEeHTOB.

Ilo oTHOmEHWI0 K KBagpaTHaHOl Moflenu mid ABYX darro-
POB LOJy9aercsa TaKas CHCTeMA CMEIIHBAHUS:

v k
bo‘“>30+2 B;ij, bz—’Bz,
i=1

by — By, by, — Bya-

CaenoBaTesibHO, OLICHKM BCeX KoddmmuenToB, Kpome by, He
CMeImaHkl. ’

YHCIo OMHTOB B HONHOM (AKTOPHOM HKCIIEDHMEHTe Ipe-
BHINAET TUCI0 Ko3(QPUIMEHTOB JIMHEHHOA MOJENH, NpHIeM
TeM Gosbmie, qeM Gouabme gaxTopoB. PasHoCTh MEEAY 9ACIOM
ONHITOB U TUCJIOM K03(PUNMenTOB BO MHOTHUX CAYyYasiX OKazH-
BAeTCS OYGHD BEJNWKA, M BOZHUKAeT ©CTeCTBeHHOE jHejlamue
COXPATATH YHCIC HEOGXONHEMHIX ONKTOB. JITHM MHl U 3afiMeMcs
B caexylomeil raase. Ho mpeskie mofBefieM HTOT CKA3aHHOMY.

5.5. Peswome

Hepsoit CepUH OUEITOB HPE/IeCTBYeT dTal He(bopMaJmso—
BaHHHX peNleHWH, HAUPaBIeHHHX Ha BHOOD JTOKaIbHOH
o6macTi parTopHOTO mpocTpaHCTBA. IIpm BTOM OTMEHMBAKTCH
rparnns o6nacreil onpefeneus GaxTopoB, 3a/aBaeMele IuGo
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OPAHIOAOEAJIGEHMA OIPAHHYeHUAME, Ju00 TEXHUKO-dKOHO-
MU9eCKUME CO00pasyKeHnaME, Ju00 KOHKPOTHEIMHI YCJI0BUAMHA
IpoBefileAMA TMpomecca. ¥CTaHoBieaue o0JacTH CBA3AHO ¢
TINATEIBHEIM AHAIN30M aAIDUOPHOH HEdopManun 06 HaMeHeHNT
TmapaMerpa OUTUMU3ANNE U 0 KPUBHSHE OBEPXHOCTH OTKIKKA,
JloranbHAs 061aCTH IPOBEIeH N BKCIepHMEHTa BHOHpaeTcH
B [Ba »rama: oumpefielIeHEe OCHOBHOTO YPOBHA W MHTEPBAJIOB
BappupoBaunsA. (QCHOBHOW (HyieBoi) ypoBeHBL — MHOTOMED-
HafA TOYKa B PAKTOPHOM IIPOCTPAHCTBE, 3alaBaeMafg KOMOH-
Harueit yposHeit paxTopos. [locTpoenne nmirana sKCOEPUMEHTA
CBOAUTCA K BHGODY SKCIOPHMEHTANBHEIX TOYEK, CMMMeTpPUY-
HHIX OTHOCHTEJBHO OCHOBHOTO ypoBHsA. lIpm ycramoBienmn
QCHOBHOr'0 YPOBHA HPUXOAWUTCA PaccMaTpPABATH DasAHIHEIe
curyaminu., CHTyanun safaiorcs wagopmaluedl 0 HAWAYIMAX
TOYKAX M OHpeJesaioT pelleHus.
__Cuegysomuit _sram — BHOOp UHTEpBaJOB BapbHPOBaHUA
i parropos. Jlas raskmoro $aKTOpa OUPENENAIOTCA IBA YPOBHA,
fHa KOTOPHX OH BapbUPYeTCA B 3KCIepUMeHTe. Y DOBHHE d)aKTo-
. POB M300DamanTCA IBYMA TOYKAMH HA KOODAMHATHOH oCH,

\ CI/IMMeTpH'E[HHMI/I OTHOCHUTEJIBHO OCHOBHOIQ ypOBHH. OJII/IH us3

' ypoBHell — BepxHuH, Apyroit — mmwxamil.  UHTepBamoM
. BADBHPOBAHHA (PAKTOPOB HABHBAETCA HEKOTOPO® TUCIO (CBOE
"IAA RamIoTo (bamopa) npubasienre KOTOPOro K OCHOBHOMY
- YPOBHIO iaeT BEDXHWH, a BHUUTAHNE — HIKHUA YPOBEHbD.

Jliisi yupoleHHs 3amUCH YCIOBHA sKCOEPEMEeHTa W ofpa-
GoTKH KCIIePAMEHTAT HEIX TAHHHX MacmrTabHl 1o 0caM 3a/1aK0T
Tak, 9T065 BepXHUNA ypoBeHb coorBeTcTBoBAN +1, Hmmamii—1,
OCHOBHON -— HYJIIO.

Ha Bu6op wHTepBaJI0B BapBUDPOBAHHSI HAKIAJBIBAIOTCHA
orpamu9enusi CHU3Y (OH He MosKeT OniTh MeHbIle ONUGKH
purcupoBanwusa ypoBHA PaKTOpa) U CBepXy (BEPXHMHA WM HIK-
HHH YPOBHY He [{OJPKHE BHIXOHUTH 3a 061aCTh OIpe/leeHns).

B sagagax omrmmmMsanuu BuOumpator moJo61acTh, Koropas

i-JaBata OH BO3MOYKHOCTH Deaiu3oBarh IMATOBYI0 TPOLEAypy

EBIIKEHUA K onTHMyMy. B sajjasax mmTepHONANME HHTEpBAI

BapbUPOBAHMS 0XBATHBAET BCIO ONHCHBaeMyI 00acTs. :

~ Ilpm ompefeneHuN WHTEpBajia BapbHPOBAHUSA HCHOJB3Y-
eTcs WHQOpPMALNHUA 0 TOYHOCTH, C KOTopo#i PMKCEPYIOTCA 3HA-
qeAnA PaKTOPOB, 0 KPUBUBHE MOBEPXHOCTH OTKJIWKA M 0 [¥A-

Na30He M3MEHEHHA IapaMeTpa ontumuzanuid. JlJs mpuEATHX

rpafanuii 3TMX HPU3IHAKOB CymecTByeT 27 PA3IMIHLIX CHTYa-

nuii. Huskasa rogrocTs PuKcupoBarus GaXToOPOB oOpefieiiger

TUIHYHOe peINeHHe — NIHPOKMil WMHTepBaJ BapbHPOBAHUA,
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Hna cpepmeit ToumoéTu xapaxrepem Bmfop cpenmefo mmTep-
Baja. Bricoxas To9HOCTEL 06BIYHO TmpHMBOAUT AUO0 K Y3KOMY,
aub0 K cpegHeMy MHTepBaiaM.

OKCIepHMeHT, B KOTODOM DeajM3yIOTCS BCE BOBMOIKHEIO
co4eTaHMsA ypoBHell, HABHBAETCA NMOJTHHM (PAKTOPHEIM DKCIE-
puMenToM. Ecnu aucio pakTopoB paBHO ABYM, TO 8T0 IOJIHBIH
$aKTOPHHI pKCmePHMEHT THma 2°, YCIOBHA HKCOEPUMEHTa
OpeACTaBAA0T B BHIe TAOIHIH — MATDPHUIH IIaHUPOBAHUA,
I/ie CTPOKE COOTBETCTBYIOT PAasIHMIHEIM OIBITAM, & CTOMOIEI—
sHaYeHUAM (dakTopoB. 'eoMerpmueckas MHTepOpeTaIua IMOJ-
HEIX aKTOPHHX ILIAHOB: IJIaH 22 3a7jaeTCA KOOPAUHATAME Bep-
IIEH KBajpara, wiad 2° — Koop/auHaraMu Bepmus xyba, npu
k > 3 —KoopmWHEATAMA BePIIWH FHIepKy0a.

Monmn# parropHHil pKCIEPUMEHT THHA 2° 06Jafaer CBO-
CTBAMH CHMMETPHYHOCTH, HODPMHUDOBKH, OPTOLOHAJBHOCTH,
poraTabedbHOCTH (Ui JIMHEAHOW MOJeJH).

Koadduruenrsr, BriurcieHHEe [0 peayJabTaTaM JKCIepu-
MEHTa, YKashBalOT Ha CUJy BIHAHHUA (aKRTOpPOB. _Jddext
jaxTopa 9MCHEHHO PaBeH YABOeHHOMY Kosddmnmenty. B rex
cIydaax, Korha agdeKT ofHOTO ¢aKTOpa 3aBHCUT 0T YPOBHA,
Ha KOTOPOM HAaXOAWTCSA APYro#l ¢arTop, FOBOPAT 0 HAIMIAN
adperTa BaaummoyeiicTBUA ABYX PaxTopoB. [Lua ero xommuecr-
BeHHOH OIEHKM HOJYYaioT Ccrojlel HpoU3BeAeHHUil sTHX aK-
TOPOB W 00PamalOTCA ¢ HAM KaK ¢ BeKTOP-CT0A6IoM J1060r0
daxrTopa.

Uz mommoro ¢axrTOpHOTO dKCHepHMeHTA Helb3s H3BIEYb
HEQOPMALAI0 0 KBAJPATHYHHX TIeHAX, Bekrop-cronbuu misa
KBaJpaTHIHEIX IEHOB COBIATAIOT APYT C APYTOM I €O CTOIOIOM
z,. Beamamna cBoGofuoro YieHa by BKIO9aeT BKIAAH KBaapa-
THYHEX 9IeHOB, NOJydaeTcsa CMeulaHHas oneHka. OnenKH
OCTaJIBHHX KO3(pPUIHEeHTOB He CMeNIaHH.

B monmoM ¢arTOpHOM JKCHEDUMEHTE PA3HOCTB MEKAY
9UCIOM OIHITOB W 4HCJIOM KoaddunuenToB Bennka. Bosaukaer
npobieMa yMEHBIIGHHA THCJIA ONBITOB. JTOMY BOIPOCY IIO-
CBAINEHA CIEAYIOMAasA IJIaBa.
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[nepa mecrast

JlpoGuniii PaxTopHbIii sKemepHMeEnT

Hosmrgectso OOEITOB B MOAHOM (aKTOPHOM DKCHOePHEMEHTE
3HAYMTENBHO HPEBOCXONUT GHCI0 ompefedseMHX Koadpm-
OUeHTOB JuHeHHo# Moaenn. Jpyrumu ciaoBamu, moaHNR dak-
TOPHHI pKenepument obaanaer 6oapmoi N3GHTOTHOCTHIO OIIH-
ToB. Bruio 6 3aMamYABHIM COKDATHTh X YMCJO 32 CIET TOH
rEGOpPManmK, KOTOpasa He 096Hb CYMECTBEHHA IPHU HOCTPOSHIH
anHeHHHX Mopeneii. llpu 2TOM HYKHO CTpeMHTBCA K TOMY,
9ro6H MaTpupa MIAHHPOBAHMA He JMIIMJIACH CBOMX OINTH-
MaJbHHX cBoicTB*. CHesarb 9T0 He TaK IPOCTO, HO BCE jKe
BO3MOKHO. MTak HagHEeM HOHCK myTeil MAHUMHBAIMK THCIA
OIEITOB. -

6.1, MupnMuzanua YHCIA ONLITOB

I. Haamem ¢ camoro mpocToro — moJHOTO (AKTOPHOrO
srcenepumenta 2%, Hanuniem emmie pas 5Ty Xopomio HaM H3Bect-~
Hy10 MaTpuny (taba. 6.1).

Ioarssysck TakuM NIAHEPOBAHHMEM, MOKHO BHIHCIANTH de-
THpE Koa¢PUIHeHTa 1 IPENCTABUTH Pe3yIbTaTH DKCIePEMEHTa
B BHJIe HEIOJHOT'O KBaAPATHOTO ypPaBHEHUS

Y = by + byzy + byxy + by,
Eciu umeloTcs 0oCHOBAHWSA CINTATh, 9TO B BHIOpDAHHNX WH-

—~

* W. S. Connor, §. Young. Fractional Factorial Designs for Experi-
ments with Factors of two and three Levels. National Bureau aof
Standards, Applied Mathematics Series, 58, 1961.

0. L. Davies W. A. Hay. The construction and uses of fractio-
nal factorial designs in industrial research. Biometrics 6, 1950,
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hagamma 64

Moausrit PaKkTopHEll dKRCNEpUMEHT 22,

ouﬂ:}mx Zo z1 z2 (1‘:1:22 ¥
1 + — — -+ Y1
2 -} + — — Ya
3 + — + — s
4 + + + + v

TepBaJlax BapbUPOBAHMA OPOLECC MOKeT OHTH ONHCAH JH-
HeHHO# MoJeablo, TO HOCTATOTHO ONIPEReNHTh TPH KOdPPH-
nuenTa: by, b, u b,. OcTaercs ogHa CTeleHb CBOOOMBL. YIIOT-
pebum ee pus MuHMMuUsaruu guciaa ounkroB, llpu mumedimom
opubamxennn b;; -~ 0 ¥ BeKTop-cTon6eln Z; ¥y MOYKHO MCHOJIb-
30BaTh a4 HoBoro dakrropa ;. lloctaBEM 3sTOT (aKTOp B
cKOOKaX HAJ BBAMMOJEHCTBHEM Z,Z, M IOCMOTPHM, KaKOBH
OyRyr oueHKH KopdpunmeHToB. 37ech yixe He OyJer Tex pas-
MeJBbHEX ONEHOK, ROTOpPHE MBI MMeJH B HOJHOM (PaKTOpHOM
sKcmepuMerTe 2%. OmeHKH cCMenmialoTCA CIeAYIOMEM oOpasoM:

— By + Bas; b2 — Ba + Pis; bs — Bs + Bas.

Ho mac sro me mommuo oropaarb. Bemb Mu MOCTyMpPYeM
JuHEAHYI0 MOJielib, U, Cllefl0BaTeNbHO, BCe HapHsle B3auMo/eii-
CTBYA He3HAUNMEL, I‘Jlannoe, MBI HAIILJIA CPEACTBO MUHUMUSH-
POBATH YUCJIO OUBITOR: BMECTO 8 OUHITOB [Jifl U3YIEHUSA TPeX
$aKTOPOB OKA3HBAETCA MOKHO mocTaBuTh dereipe! Ilpm arom
MaTpUna ILIAHUPOBAHUA He TePsAeT CBOMX ONTHMAJBHLIX
CBOHCTB (0OPTOTOHAJIBHOCTH, poTaTafelXbHOCTH ¥ T. H.), B 9eM
BH MosKeTe caMocroaTenbHo ybemurbeda. Hafimemnoe mpasmio
MO’KHO C(OPMYIMPOBATH TaK: ITOGH COKDATHTD IHCIIO,0NHITOB,
HY/KHO HOBOMY (aKTOpy IPHUCBOHUTH BEKTOP-CTOI6ET MATPUIHE,
OpuHALeRAUEA B3aUMO/eACTBII0, KOTOPHM MOKHO HpeHeb-
peab. Torma sHadeHHe HOBOTO PaKTOpPa B YCHOBHAX ONKITOB
ompejieasieTcsa sSHAKAMHU HTOro CTOoXOIA.

Hoemorpure, moswanyiicTa, Ha TPH MaTPHILE, TpUBeJEHHEIE
HEKe. JTH MATPHITH HpeiaraloTcA B3aMeH NMOJHOTO daKTop-
HOI'0 3KcmepuMeHTa 2%, Tpebylomero, Kak BE 3HaeTe, BOCBMH
onnToB. Hakmm 6H ¥3 HUX BH BOCHOJb30BaJHCH?
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Marpuna Nt 1

Ne Zy Z1 ) Z3 Yy

1 + - - 4+ w»n

2+ 4+ + =

3 4+ - 4 -~ s

4 + o4 = Y1 Oreer B nyHkre 1

Marpuna N 2 Marpauna N 3
N z¢ 1 x2 X3y N z¢ o x x3 Yy
1+ - — 4+ ;w1 o+ - — 4+
2 4+ 4+ A+ A+ o, 2 4+ 4+ + A+ o
3 + — 4+ — s 3 + = 4+ — s
4 -+ + - - Ya

OTBeT B nyHKTE 2. OTtBeT B myHKTE 3,

1. Bu us6panu marpmy Ne 4. IlaBajite mposepum ee cBoii-
crBa. HaKORI BeKTop-croabel Marpuubl, KpoMe I[ePBOTIO,
comepxur paBHoe umcio +1 m —1. Ogenn Xopomo! IT0
03HAJaeT, 9T0 BEIIOJHAETCH YCJIOBYE;

4
Zarjizob.
1

Temeph mepeMHOKHM KasKAYI0 IIapy =~ BeKTOpP-CTONOLOB U
mocMoTpuUM, Oyaer am cymMMa npomsremenuit pasua (. K cosma-
JIEHNIO,

4
szﬂsi = —4,
1

3HaguT, CcoBepIIeHA KaKas-T0 omHUOKa B BHGOpe MATDHIHL,
ITocrapaemcs ee HaliTu. BekTop-cToa0IH A 2; U Ty He BH3EL-
BalOT coMHeHuA. Belb pTa 9aCTh MATPHUIBL — MOJHHR paKTop-
HHI SKCmepHMeHT 2°. A KaK IOCTPOeH BeKrop-cronber s
3?7 DJIeMeHTH 3TOro CroJbma oO6paTHH D0 3HAKY DJIeMEHTaM
cocemHero cTonbma z,. [IBa atux ¢roabIa oKazalECH B3AUMO-
CBASAHHHIMM: &; = —Z,. llpm dToM b; — 33 — B, u# by —
—> 33— B3. B TarkoM miraEmpoBaHuK He MOI'YT OHITEH pasjeabHO
OIIeHEHE OCHOBHHE 3 (eKTH. 3HAIAT, MH OOTepAIN HHPOP-
MaI¥oo o0 ABYX JAWHEeHHHX HKo>PPUIUeHTAX Haued MoAeru.
TaxkuM niIaHEpPOBAaHWEM, KaK BE BHAUTE, BOCIOJIB30BATHCH
HOBOSMOKHO.

Bepnurech K nynkry 1 u Beibepure Apyroi oTBer.
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2. Bam mompasmiaack marpua Ne 2, BepoATHO, TOJIBKO HO-
TOMY, 9T0 OHA COREPIKUT BCero TPH ombiTa. Kcam BH Gram 6w
MoBHMMAaTe bHee, To BaM GpocHIoch 65l B riiasa, 4T0 TPU OHEI-
Ta HeJOCTATOYHH [JIf OIEHKW dYeTHpeX Ro3(PmuurenTos:
by, by, by mb,. KpoMmeToro, HUOHO U3 CBOHCTE, HPHCYIINX MO~
HOMY QaKTOpHOMY OKCHODEMERTY, 3/leCh He BHIONHACTCA, 32
HACKJII096HHEM HOPMHUDOBKH.

Bossparurech ¥ nynkry I u maGeprre APyryo mMaTpuuy.

3. Bur cmenanm npapmasHEG BeGop. Marpuma Ne3 coxpa-
HAET BCE CBOMCTBA IONHOTO (PAKTOPHOTO HKCUEPHAMEHTA. .
Ona aer BOBMOKHOCTH OUEHHWTH CBOGORHEIA uieH b, W TpH
KoapmumenTa NP JAWHEAHHX dUieHAX, NOTOMY 4UTO AJA
Z; MCMONDb3OBAH BEKTOP-CTONGEN Z,%, UONHOTO (AaKTOPHOrO
sKcmepuMenta 22,

II. Ecam Ma B HDOmOJHEHEHE K cTOJIGD;aM ManmJ;bI Ne 3
BHYHCJAM eme CTOJGHE AJA HPOMBBENEHMU IyZL; M ZyX3, TO
YBUIWM, 9TO DJIEMEHTH CTOXOHA Z,%; COBHARYT ¢ DIOMEHTAMN
cTonbua z,, 4 BIEMEHTEL CTON6IA Loy — C DIAEMEHTAMH CTOJ0-
na z;. HaifnesHne HaMH Ko03(QQPHIUEHTH GYAYT OIEHKAME
HJIS1 COBMECTHEIX 3()(eKTOB

by — By + Bess by — By + Biss bs —Bs + Bra

Taxoe IJIaHMPOBaHWE HAC BIOJHE ycTpamBaer. M cmemmajun
adperTH BaamMomeicTBuA ¢ ocHOBHEMHU ddderramu. (Ho Bce
OCHOBHEIE d(eKTH OHNEHMBAITCA Pa3sleJbHO APYT OT Apyral)
.Tax KaKk DOCTYIHEPYETCH ARHEMHASL MOTJb, TO HPEANONaTaeTCH,
g10 3¢deKTH B3auMoeicTBAA OGIM3KKM K HYIO, 0 I09TOMY
by~ By, by = By, by = Bs.

Mu paceMorpennm caMbi DpocTofl caydait: Manme ‘W3
9eTHPeX OHHTOE IJiA TPeX(PaKTOPHOTO [IAHAPOBAHHSH.
C yseawuengmeM uMcna (GaKTOPOB BOHPOC O MUBUMHM3ALAU
YycJa OUHTOB OPEBPAINaeTcs B JOBOJBHO CIOKHYI 3a7aTy.
Paccmorpum ee [eTaIbHO. Hpn 9TOM HaM He o0ofTuch Oes
HOBHIX OLpEReNIeHUN 1 MOHATHI,

6.2. IpoGnaa perimka

1II. IlocTaBmB weTHipe OLHTAa JJisi ONEOHKH BAUAHUSA TPEX
(aKRTOPOR, MH BOCHOJBIOBANNCE HOJNOBWHON HoXHOTO (ak-
TOPHOTO dKcmepmMeRTa 23, mam «moxypenaukoi»y. Ecam 6wt
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MH Z3; OPHPABEAJIH K -— Z3%, TO HOJYIAAH 6K BTOPYIO IO-
JoBMHY Marpuun 23, B artoMm caydae: by — B; — By, by —
—By — Bys, b3 — B3 — PBio. [Ipu peanuaarum obenx moaypen-
JWK MOMKHO MOJYYHTH PAa3JeJbHEE OIEHKW [ JAHEHHEX
appekToB M 3PPexrToB B3aUMOAEHCTBHA, KAK W B IOJHOM
¢axTopHOM »sKcuepuMmente 23. O6bepmHenume 3TUX HABYX.
MONYPEININK U ecTh HOAHHM (QAKTOPHHE sKcmepumeHT 23,

Marpuna wms BochbMH OUEITOB JJiA 9eTHPEX(PaKTOPHOTO
OJIAHMPOBABMA GyfeT HOJYpeIIMKOfl oT IOXHOTO (aKTOp-
HOTO 3KcIepuMenTa 2¢, a nasg nATHQAKTOPHOrO IIAHHPO-
BaHUA — derBepTh-pemauKxoii or 25. B mociemmem caydae
ABa THAEHHEIX 2¢derTa IPUPABHEUBAIOTCA K dheKTaM B3AEMO- |
ne#icreusa. lns o6osmadenusa OPOOGHHX PeIINK, B KOTOPHIX
p AmHeHHHX 30¢erToB mpuPaBHEHH K 3(pderramM B3aWMO-
AedcTBHA, yRoGHO IOMB30BATHCH YCJIOBHHIM 0603HAYOHHEM
2k-p, Tak, monypemnmka or 2° sammmercs B suge 2571, a
geTBEpThpeIIiKa oTr 25 — B BHme 2972,

Tabarma 6.2

YceaoBHEIE 0G03HAYEHHUA POGHLIX PEMINK M’ KOIMYECTBO ONLITOB

Kommoct- Vononmoe | HOmmecTso | ROTITLPO
BO JIpoCHAA penITHKa oGosHaue- WA npoGHol { IR TONHOTO
gaxropos e | Mpentmr | Jarropuore
3 1/2-pemnura ot 23 2571 4 8
4 1/2-pemnmra or 24 2471 8 16
5 1/4-pemnuxa or 2° 2572 38 32
6 1/8-pewinka or 2¢ 4673 8 64
7 1/16-pemauwra ot 27 2774 8 428
5 1/2-pemnuxa or 25 2571 16 32
6 1/4-pennuka ot 2° 2072 16 64
7 1/8-pennuxa or 27 2778 16 128
8 1/16-pemnuka ot 28 287 16 256
9 1/32-pennmnka ot 2° 2975 16 A2
- 40 1/64-pennmka ot 21¢ 2108 16 1024
11 1/128-permka or 21t | 2177 16 2048
12 1/256~pemmuKa or 212 | 21278 16 4096
13 1/512-pewnika or 28 | 2187° 16 8192
14 1/1024-pemiuka or 214 | 214710 16 16384
15 1/2048-penuka or L1 | 218711 16 32768




1V. Teneps ME nmpejardeM BAM mOyHpaskHATbCA M JATh
yeaoBuHe obosHavenusa: 1/8-pemmukm or 2%, 1/16-penmnmurm
or 27, 1/2-penaukn or 2°, 1/4-pemwmuku or 2%, 1/8-penauxu
or 27, 1/16-peunuku or 2%, a rarske APOOGHEIX ILJIAHOB 3
16 oummros. IlopcumraiiTe Aus Beex aTuX cuaydaeB KOJMIECTBO
ONHTOB JAJA HPOGHBIX PEIIMK M A HOJHOIo (PaKTOPHOTO
DKCHOEePUMEHTA.

[IpaBnibHEe OTBeTH BH Haiijere B ta6u. 6. 2.

6.3. Bridop monypeinmk. IeHepupyiomue cOOTHOIICHAA
W onpefeas0ue KOHTPACTHI

V. Ilpy mocrpoermr moaypemamku 23-! CyHIECTBYET
BCEro JIBe BO3MOKHOCTM: NPHPABHATE I3 K —+X4L; WIA K

—;%,. IllosToMy ects TONBKO [iBe momypemnmeu 2%-1 (taBa.
6.3).

Ta6xmma 6.3

Nee noaypemwmry 23-1

L x3 = z122 II. 73 =—z122
onmon Z1 2 Z3 | T1T2T3 onb‘]\goa z1 3 23 | 217273
1 + + 4+ + 1 4+ + — _
2 — - + + 2 — — - —
3 + — — + 3 + —_ + —
4 — -+ — -+ A — + -+ —

Jlas npoussefeHNs TpeX CTOAONOB Marpuumsl I BHIOAsSETCS
coorpomenme: +1 = z,2,%, a marpuum II: —1 = zyz,z,.
Br BupmmTe, 4r0 Bce 3HAKM CTOJGHOB IPOMSBEeHUA OfWHA-
KOBH ¥ B HEPBOM CJydae DaBHH ILNIOC eJUHHUIE, a BO BTO-
POM — MHEHYC eJWHHUNE.

CuMBoawgeckoe o0603HAUEHHE IPOUBBEAECHHSA CTOXONOB,
paBHOTO ~-1 miam —1, HasHBaeTcZ ompe e T A O UM
KoHETpacToM HomTpact momoraer onpefpesars cume-
mangsie 9pdextr. Jlasg Toro wrobm ompemenutTh, KaKOH
apPerT cmemaH ¢ KAHHHIM, HYKHO OOMHOMUTH 00e dacth
onpefedA0mEro KOHTpacTa Ha CTou(eIl, COOTBETCTBYOIIui
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nagEOMy addexry. Tar, ecam 1 = z2,2;, To fAus x, UMeeM

2
Ty = YTk = Toky,
TaK Kak Bcerga z; = 1.
Jaa z, HaxopmM

2
Lo = LT3 = I1X3,
I Iy

2
T3 = T1T3T3 = X1Xy.

dr0 3HAUWMT, UTO KOIPPHUIMEHTH AWHEHHOro ypaBHEHHA
6yAyT OLeHKAMH

b1-—>B1'|'st,

b2'_>B2+Bl31

b3_>B3+B12-

CooTrTHomenue, HNoOKasHBaoOes, ¢C
KakmM um3 9PPeRXRTOBR cMeman JaHHHIKA
apdpexr, Has3HBaeTcdA TeHODPHPpYHOIAM

COOTHOMEHMUE M.
Honypenauku, B KOTOPHX OCHOBHHE 3()(PERTH CMEMaHH
¢ ABYX()AKTOPDHHME B3aWMOJeHCTBUAMYN, HOCAT HAB3BAHUE
ILUTAHOR ¢ paspemawpmeii cuocofrocTrio 111 (mo mauboasmemy
gucay GaKkToOpOB B OIpeNelAioleM KOHTpacTe). Takue miamnl
npuEATO 0GosHAUATH: 2%7.
Ilpu BmGope moaypemnmxd 27! BOBMOKHN BOCEMB pelle-

Hpit: -
1. 2, = zy7,, 9. x4y = x4,
2, 2y = — I,%,, 6. z, = —xy23,
3. &y = 2,23, 7. &, = 31T,
b, x4y = —xoxs, 8. 1, = —Z1 &3,

Paspemaromas cnoco6HOCT 5THX HOJIYDPENIMK pPasiHdHAa.
Tax, pennukr 1—6 wumeT D0 TpE ParTOpPa B OUPEAEIAc-
meM KoHTpacre, a 7—-8 mo dwerkpe. Pemumum 7 u 8 mmeror
MAKCEMAJNBLHY) paspemanomyio cnoco0HOCTh ¥ HASHBATCH
raaBEeME. Paspemaromasd cmocoGHOCTEL 3a/jaeTcA CHCTEMOM
cvemuBaHuA HaHHON penaumrz. Oma 6GymeT MarkcUMaJbHOM,
ecam gwHeiiAHe 9Q¢eKTH cMemMaHH ¢ dPPeKTaMH B3aMMO-
meiictBEA HamGOABUIEr0 BOBMOMKHOI'0 TOPAAKA.

Ilpm orcyrerBum anpuopuoil mudopmanum of sdpderrax
B3AMMOMEACTBESA YKCIEPHMEHTATODP CTPEMETCA BHGpATh pel-
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nEKy ¢ Hamboakmel paspemamomeil coocoGHOCTHI0, TAK KaK
TPOHHBIE B3aMMOAEHCTBHA OGHYHO MeHee BayKHH, 4eM map-
Hoe. Ecam cymecrsyer madopmanua o6 addexrax Bsammo-
JeAcTBYs, TO OHA [OIKHA HCHOJB30BATHCA IPH BHIOOpe pem-
JIMKHA.

~ Peunumxy, B XOTOPHX HET HE OFHOTO raaBuoro »dderra,
CMEMAaHHOTO ¢ AP YTEM [IaBHHM 5P (PeKTOM WIIF TaPHRIM B3aMMO -
meilicTBMEM, a Bce IapHEE B3aMMONEHCTBUA CMEIIAHH JPYT
¢ KpyIoM, HOCAT HasBaHHWE ILJAHOB ¢ paspemarmnmei cmocob-
Hoctpio IV (mo mamGoapmeMy 9meay ¢aKTOpOB B OHpeeaslo-
meM KomTpacre). Omm mMelor o6osmadenme 2%1y. Ilomypen-
JI¥Ka, 8aJaHHAA OLPefe/AImuM KOHTPacToM 1 =-x,z,z;z,,
HMeeT TOJBKO YeTHHE KoMOMHAIUN GYKB B Ka)KHO# crpoxe.
Ee Momso sammcaTh caefylomuM o0pasoM, CUMTaf CTPOKY
(1) germoii:

(1), ad, bd, ab, ac, cd, be, abed.

A noaypenanmka, 3agapHaA 1 = —z,7,2;x,, MMeeT TOIBKO
HeveTHHe KOoMOMHAIHHK

a, b, c,d, abd, acd, abc, bed,

Taxme DOMYpPeINIMKY HA3HBAIOT T'JaBHH MU IOAYPEmAAKA-
MH, TAK KaK OHH o0iapgalor HamGodsDIed paspemaromeit cmo-
COOHOCTEHIO.

Ilycrs meo6xopumo BEI6parh moaypemamky 247!, Haxme
ONOJyPeILINKY, o, BalleMy MHeHUI0, o6xaxaoT Goxbmeir pas-
pematomeit cxocobHOCTHIO?

l'[onypen.rmxn, SaJaHHEIE ONpeedAAIInNMI KOHTpacTaMu

1 =2 a023 24,1 = — 21 22 73 24.

O6paruTech K IWYHRTY 4.

TTonypennurn, 3afaEHEE T'eHePHPYOIIUME COOTHOMIEHUAMI

Ty = X1Xg, Ty — — T1X2

O6parurech K OYHKTY 5.

4. Bu msbpainm monypeunamKy, BajaHHLE OIpPeIeaflo-
maMu KOBTpacTaMm 1 = Z\xo2,2, B 1 = —21252:74.
CoBMecTHHIE OTIeHKH 3/1€Ch 0OPEIeNSI0TCA COOTHOMEHTAMY
Xy = L%y, Ty = —Zy3%y,
Zg = T1X3%4, Lo = —T1T3dy,
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I3 = I1Zy%4, T3 = —T1%9%y,

Xy = T1ZyZ3, Xy = — T Xyl
T1Xy = X3&y T1Zy = —T3dy
I31T3 = Tay, T1X3 = —Loly
X1y == Tydy, 1Ty = —Zys.

Br mocryuwanm coBepIieHHO IPABAABHO. 1aKo# THH cMe-
IIMBAHWSA [ACT BO3MOKHOCTH ONEHMBATH JIMHGHHEE 3PHERTH
coBMecTHO ¢ a(deKTaMu B3aMMONEACTBHUEA BTOPOTO HOPAKKA,
a B3aWMOJEHCTBHMA NEPBOr0 HOPAXKA — COBMECTHO ADYTr €
OPYIoM. .

V. KHax Bugumre, Brbop gpobHOH peniukm Tpebyer MHOTO
Tepuenbsd ¥ Tpyfa. Ho ppyroro uwyrm mer. llpmmensas mpo6-
HOE INIAHUPOBAHHWe, HYKHO TOYHO 3HATH CHCTEMY CMeHINBAa-
HEA, 96TKO NPEACTABIATH, KaKylo MAGOPMAIUI0 HPUXOKATCA
TepPATE. -

Temeps paccMOTPHUM MOPHUMeEP IMOIY PEeIAKN Z‘R}.

Ipremep 1

1
ITOoT mpUMep OTHOCHTCHA K IIAHHPOBAHWIO SKCIEPMMEHTA
s OTHICKAHWA ONUTMMAJBHHX YCJHOBHH I0JYydeHUA HOBOTO
IOJMMEPHOTO CEPY-CONEPIKAMEro AHTHOKCHUAAHTA, CHHTE3W-
POBAHHOTO IPEBPAMEHNEM BHCOKOMOJEKYJIAPHOTO HOJHCTU-
poxa ¢ cepoir *. 3agada cocrosia B MOJydeHMM CTabHIHM3a-
TOpa, BBEJEHVE KOTOPOI'0 B H30TAKTWIECKHH MOIMIPOUUICH
yBeamIMBamo OH HepHMOj MHIYKIMHN, He YXYyAMad (QHU3HKO-
MeXaHWIECKUX CBO#icTB moammepa. B xkagectBe ¢(aKTOpOB
paccMaTpHBAJKCEH IepPeMeHHEe, NoKazauune B Tabm. 6. 4.
Marpuna HDIaEWpPOBAHMS UpPeACTABIAIA COGOH mouy-
penaEKy or 24, 3ajaHAYI0 TeHePHPYIIMEM COOTHOIIEHHEM
Zy = Ix,%;. OIpefienAl0muM KOHTpPacToM sABjAerca 1 =
= Z1X3T5Z4. Y MHOMKASA OLPENEIAOIMIA KOHTPACT IOCIEH0Ba-
TEJABHO HA Zy, Xy, L3 M Iy, OLPEREAAEM COBMECTHO ONEHKM JNW-
HelENX 30deKToB U B3amMoAefcTBUA.

by — By 4+ Bassr . by —> B3 + Bras,
by~ By - Buss, by — B4 - Buas,
bya —> Bis -1 334, ‘

byg—> [313 -+ 324,

bys —> Bas + Bua-

* E. B. Mapxoea, [I. Papra, H. II. ‘Bopucosa, A.A-’."’“,Z[ouqoe,
B. A. Joeadwun. llnacradeckne Macch, 1969, Ne 4,
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Ta6bnmma 6.4

¥YpoBHE (HAKTOPOB M MHTEPBANH! BAPLHPOBAHMA

) Yposan $axTopos - .
HTOpRAJ

DaKTOPH BapbUPOBAHUA

—1 0 +1

71 — TeMmepaTypa  pPeaRIWOHHOM

cpepsr, °C ... oL 200 | 220 | 240 20
T3 — NO3HPOBKA COPH B MCXOIHOHA

CMeCH, BeC. . . .« o . . . 3 6| 9 3
I~3—Bper{ peakmwn, Muk . . . . 40 | 100 | 160 60
Z1 — JIOBMPOBKA AHTHOKCWAAHTA B '

NOJMMOpONMIeHe, BOC. T, . . . 1 2 3 1

Ta6uamua 6.5

h—1
Marpuna OIAHUPOBaHNA 2]y

Z1¥s =| X1X3 ==| ToXg ==
== X8Ty| == X¥s| == X124

N x 1 2

o

10

15
25
26
14

20

T W
++++++++
f+1+1+1+

St
++++1 1
e e
Pl++1 4+
1441+

[
(24
-
[
o
L
-
a
o
(5
o
<
-3
T
o)
[}
o
(=4
-1
(424
o
-3
[548
Do

ot I+ 14+

Marpuia NIAHEPOBAHHA, PEBYIBTATH JKCOEPEMEHTA M
K03 uIMenTs perpeccHr moKasaHsl B Tabm. 6. 5.

Aganus pesyibTaTOB H NOWCK ONTEMAJIBHHX YCIOBUi
TIPHBOXSATCS B TOCHEKYIOMHX TIaBax.

Ilepexopnte kK TyHKTY VI.

5. Bu wabpain moxypenaurd, 3afaHHbe TeHEPHD VIO M{HMHA
COOTHOWCHMAMHE Ty= ZyT, M Ty=— Z;Z;. B droM cayuae



ompefeNAIMUMA KOHTpacTaMm saBiasTca 1 = xz,2, m 1

== —Z1 T3y, CAE/IOBATEIBHO, MEI IIOJyTaeM IIAHEH C Pa3pemao-
e cuocobrocreio III m HEKOTOPEIe OCHOBHEIE :—)(i)(i)emm
CMEIMMBAEM ¢ NMADHEIMU B3aWMOAEHCTBUAMM:

Ty = Talky; Xy = —Toly,

Ty = 12y, Ly == ~—TyZy,

Ty = T1X9%3%y, X3 = ~—T1T9%5Tyg,

Ly = T1%, Ty = — LTy
Ty = Tyl3Ty, T1 T3 = —ToT3dy,
ToZg == T1Ts5T4, LoZs = —T1T374
L3y = ;%93 Tgy = —Z1XoTs.

Paspematomas c¢moco0HOCTh 9THX NOJYpPEIIMK HUKe,
geM y IDIAHOB ¢ paspemalomeii cnocoGHOCTRI0 IV, ¢ nomomgpio
KOTOPHX JHWHEHHEE d(PQEeKTH ONPefeNfloTcs He3aBHCUMO OT
DapENX B3amMopeificrBuii. M36pamnrie BaM# NOJypemTHKEK
MMET B KOKAOH CTPOKEe KAaK YeTHHE, TAK M HEYETHHE KOM-
Gumanum 6ykB. Taxwme mosypenyAKy Be ABAAITCH TIABHBIMA.

Br1 MoskeTe GHTH IpaBH IPY BHGOPE TAKOH HMONYPEILIAKH,
eciiE pacmoJjaraere aupropHOR maPOpManmei o 6onbmel sHa-
IAMOCTH TPOHHKX B3aMMOMIeACTBUI IO CPABHEHUIO C HAPHEMHE
MJIM O HESHAYHMOCTH TpPeX HNAPHEX B3aMMOJEHCTBUH XsZ,,
Ty, T1%,. Torma minam BeJHKONEHOH!

B npormBEOM cayuae Bm ommGaeTecs.

Bepuanrecs k nyakry IV u Bubepnre Zpyroi orper.

VI. IloroBopEM Temeps 0 moaypemiuuke 2571,

ITpm BeGope monypemnuku 257! B pacmopssKkeHMH 3KcHe-
PEMEHTATOpA WMEEeTCs MHOMKEeCTBO BAPUAHTOB.

Tax, 5 MO)XHO IPAPABHATH K OJHOMY K3 6 mapHHX B3AUMO-
medicTemit. B aToM cioygae monmyumM IOJYPENIMKY ¢ paspe-
maromei cmocobrocTrio 11I. OueBmmmao, T0 Gymer e Aywmmit
BHfop moaypenamkd. [lamee, r; MOKHO MPHPABHATHL K Off-
~HOMY U3 YeThpeX TPOMHHX B3ammofeicTeumil. Torga momyamm
IIAH ¢ paspemaromeil cmocobHOCTRI0 IV, M Bce nmueiiHbIe
adperTH GymyT CMeIIaHH ¢ TPOMHBIMH B3aUMOAEHCTBHAMI.
N, maxomer, moxypemnura MoeT GHTH 3ajjaHa TeHePHPYIO-
m;lmn COOTHOIECHUAME Ty = I,ZTyTs%y WIH Ty == — X Tolsly.
Onpb,u;enmoann ﬁOH‘i*pacTaﬁn B 9TOM caydae GymyT

A = 22T Ty Bl = — 22,227
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Taxue permmcn HOCAT HABBAaHWE IUIAHOB ¢ paspemalno-
meit cmoco6rocTeio V ¥ oGosmadaorca 2%

Ilycrs mmeercsi msaTh QAKTOPOB U AAA HUX HYKHO BH-
6pars moaypewnmry ¢ HaumGoisliedl paspelaiomei cirocob-
HOCTBI0O. HaKMM moaypenmEKaM BH XOTHTe OTHaTh Opel-
oouTenwe?

IHonypennaura, 3agaHHas reHePUPYIOIUM COOTHOHIEHUEM

5 = X1 I3 T4,
OGparuTech K mMyukry 6.
NonypennnuKka, 3ajjaHHas FeHePUPYIOMUM COOTHOIIEHHEM

I5 = X1 I3 I3 X4,

OG6paruTech K NYHKTY 7.

6. Bl mpefnounu ZoAypeIINKY, 3afaHHYIO TOHEPHD YIOMHUM
COOTHOLIGHWEM Z5 = &,Z3%;. B BTOM caydae 1 = 252425,
CIEeZ0BATENHHO

by — B1 + Bsass bys — Bis 4 Basts,
by —> Bz - Biasas, b1z — Bis + Bus,
bs — Bz + Buas b4 —> B1a - Bss,
by — Ba - Biss, 15— Bis -+ Bas.

— Bs + Biss, bas — Bas + Bizas,
boa — Baa -+ Biess, - b125 —> B1as + Bass,
bys — Bas + Biass, by2s — Biaa -+ Bass,
b3y — Bsr T Biss biss —> Bies + Basa,
b3 —> Bas B1a, bysa —> Brsa + Bs
bss — Bas + Bus, urT. nm.

Bur pommEm cormacuThbes ¢ TeM, 9TO CMeIIHBAHKE OCHOB-
HEX 3Q(eRTOB ¢ TPOHHHMH B3amMojelicTBMAMH, Korga CY-
mecTBYIOT 3QQeKTH B3auMoxeicTBNA 60jee BEICOKOIO HOPALA-
Ka, HeJAb3d OPUBHATH HAWIYYIIMM, €CJH HeT CIeUaAbHBIX
coobpasKeHui.

Bepuurect K nyHKTy VI n BEbepuTe ApYIrylo CUCTEMY CMeIIHBAaHNA,

7. Bu cuumraere, gTo Ueiecoo6pasHO BOCHOJBL3OBATHCH
DOJypenJUuKo#, 3ajaHHO¥ TeHepPHPYIOMUM COOTHOIICHUEM
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Ty = I,Xo&52, N, CAGHOBATENbHO, OLIPOAENAIOIIMM KOHTpAC-
toM 1 = x,2,2:2,%;. B aToM caydae KoappuuMeHTH ompepe-
JAIT TaKue CMelllaHHEE OLCHKH:

by —> By + Bosss, bys — B1a + Bsss,
by — By -+ Biass, b1s — Bis + Bass,
bs—Bs =+ Biassy . Dia—>Pra + Bass,
by — B4 + Biass, bys > Bis + Bass,
bs — Bs -+ Biasa, bys -~ Bos + Bugs B T. .

Bu moayumn® moaypenaEKy ¢ paspemalomei cmocob-
HOCThI0 V. B rakmx maamax aumelinnie 3$QPeKTH cMeImaHH
€O B3aWMOAEHCTBHAMH TpeThero HOpAAKA, a B3amMopeicr-
BHA NepPBOro IOpARKA — ¢ B3aUMOAEHCTBHAMM BTOPOro IIO-
PAAKA. JTa HOJyPeIJMKA HMeeT NpeuMyImecTBa 0 cpaBHe-

HEI0 ¢ pelaukoil orBera 6. BH mocTynmam coBeplieEHO mpa-
BUJIBHO.

.

VII. Temeps Mu mpepgmaraeM BaM HODEYMCIHTH Bee B03-
MOJKHHE BapHaHTH BHGopa miaama 2571

HpaBHJII:HHK OTBET BBI nanne’re B IYHKTE 8.

8. BosMmomkHEH [BajanaTh ABA pelneHMA NpH BhGope miaHa
2571,

1. 2z = 2,25, 2. x5 = —a52y,
2. Ty = —xTs, 13. z; = 2,223,
3. xy; = 2,3, 14, x5 = —x,&,%s,
4, xy; = —x1%3, 15, 25 = z x5,
5. x5 = zy24, 16. z; = —zy57y4,
6. z; = —xy1y, 17. x5 = 212,24,
1. x5 = x5, 18. z; = —a 397,
8. Iy = —2,25 19. x5 = Tox374,
9. @y = Taxy, 20. z; = —x,x3%4,
10. z; = —x,x,, 24, zp = 27,257y,
11. z; = z32, 22, Ty = —X, XT3y,

Mu me craEeM paccMarTpuBaTh BHGOpD HOJypemumy 2°7%,
27! gr, x. TakEME DONypeNinKaMM PeAKO IOAL3YIOTCA HA
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npaxrure. Bems ronyperanka 2671 rpebyer 32 onmtrta, a fas
SKCIEPUMEHTATOPA BHITOAHK maaHs 2877 mum 2973, rpebyro-
e coorsercrBerno 16 u 8 ommros. IloproMy ¢ pocrom wncaa
PakTOopoB BO3pacraer ApPoGHOCTH HPEMEHAEMHEX peIJUK.

3aMerEM, 9TO HOpPY NOCTPOGHHH IIABHHX MOJypPeUIAK
B OHpeAeNAINUA KOHTPACT HAZO BKINYATH HAMGOIBIIEe
qucao GaKTOpOB.

Ilocrpoerwe 1/4-penamk ME paccMOTPHM B CJejyIOLIIEM
pasgele.

6.4. BuiGop 1/4-pename,
OGobmaromuii onpefensmoniMii KOETPACT

VIIl. [loporoii uuraresb, TpHCTYyIasg K aTOMY Taparpa-
dy, BaM npupmercs B3amacTHCh eme OGABPIIAM TePIEHHOM.
Ho Bmi, Gymere Bosmarpaskaens, m6o ¢ yBeaudenueMm Apo6-
HOCTE He TOJBKO BO3PACTAIOT, BAIlW YCHWIUA, HO M yMEHb-
Inaercd YHCIO ONHTOB. A DajgH 9TOTC CTOUT HOTPYAHUTHCA U
TIaTeJdbHO pasobpaTeca B BriGope 1/4-pemnmk.

Ilpm wmccaepnopanmy BAMSHEA TATH (PAKTOPOB MOIKHO
mocTaBETh He 16 OmHTOB, KaKk B IpeARKyImeM upuMepe,
a TOJNBKO 8, T. e. BOCHOJBL30OBATHCA peLmIWKoi 2572, 3mech
RO3MOJKHEL JABeHAALIATH PeIleHMH, eCIM ¥, OPUPABHATH Dap-
HOMY B3aUMOAEHCTBUIO, a 5 — TPOHHOMY:

1) Ly = ZyTy, Ty = X1To%3;
2) 2, = 7, Ly = —T1ToT3,
3) &y = —z17,, Ly = T1Z9Tg,
4) z, = —z,7, Ty = ~—X3&9k3;
5) x4 = xy75, Ly = Ty1ZTok3y;
6) z, = z123, Ty = —IyZ%s;
1) zp = —x173, Tg = T1Xokg,
8) zy = —zyz3, Ly = —&1ToT3;
9)"Z, = Z3%5; Ty = TyTaT3;
10) z, = z23, Ty = —&To%s3;
11) -z, = —xy13, Ty = IyXe%s;
12) z, = —x,%3; Ty = —I; %5,
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Honyeruym, subpas. naruft sapuant! &y = 2,4 ot & =
= I,2,23. Torma onpeResAomuMU Rompacramn ABIAITCA:
1 =zz2y B 1 = 2,2,2,7;.

Ecan mepeMHOKUTH 3TU OuIpejeasionine KOHTPACTH, TO
HOJIY9MTCA TPeThe COOTHOMEHUe, 3afaiomee dIeMeHTH cToa6-
Ha 1 = x,x,7;,. Yto6W mOMHOCTHIO 0XapaKTePH30BATh paspe-+
LIAIOmyI0 = CHOCOGHOCTD penankm, HeoOXO0fMMO 3amHEcaTh
0606maromuil ompeeaANIAA KOATPACT.

1 = 21232, = Zyx425 = T, 2,757,

Cucrema cMemMBaEWA ompefeiserTcs YMHOKeHHeM 0600-
MAIoMero onpefesaomero KOHTpacra HOCJIe{OBATENbHO Ha
xlv Ty, T3 1 T J. . ’

T T Texy = LToTy Ty = ToX3Ts,
Ty = DT ET, = T Ey = Ty T,
T3 = LTy = TplgTyTs = T1%oTs5,

Ly = Ti¥g = Tals; = T{TaT3ByT5,
Ly = DT = Loy = L1X9%3,

xl.xc_) = $2x3x4 = x1x4$5 = .2'3.1'5,
TyTy = LT, T = T1TaTy = ol

+ [lomygaerca HOBOABHO CJOMKHAA CHCTEMA CMEIIHBAHUA
anHe#HNX 2PPeKToB ¢ sdPerramMm B3anMOACHCTBEA 1EPBOTO,
BTOpPOTO0, TPEThETr0 M YeTBEePTOr0 MOPAAKOB. Ecau, panpumep,
KOOIIEeRTE b 15 —> Bys + Boss + Bres + Bss ¥ b1s—Bis +
+ Bsss + Bias +Bas oTAmHTarTCA OT HyAA, TO BOSHHKAKT
COMHEHNSA, MOJKHO JU mpegefperars ApyrAMH HapHHEMH B3a-
HAMOJCHCTBUAMHA, ¢ KOTOPHMHU CMEIIAHE JfAHEHHNEe dPPexrTH.
Torma caegyer mnocTaBEThH BTODYI0 CEpHI0 ONHTOB, BmﬁpaB
Hy:KEHM o6Gpasom gpyryno 1/4-pemnmy.

ITpm sToM MO;KHO BOCHOAB30BATHCA METONOM «IePeBasay.
CMmsica 9TOrO MeTOja 3aKiKYaeTcs B TOM, YTO BTOpasg 9er-
BEPTH-PENIEKA HOJAYYAeTCAd U3 NepBoi UyTeM USMEHEHUH
BCeX 3HAKOB Matpums Ha ofparmme. Torfa B o6obmarnmem
-QIpefeadAomeM HKOHTpacTe TPOHHEE NPOH3BENCHUA MMEKT
3HAK, IPOTHBOIOJOKHLIA HX 3HAKY B IepBOU 9€TBePTh-Pemin-
ke. TpoiiEbe NpoE3BEEHUs ONpPEENAIT IAPHEE B3aUMOfel-
CTBHS B COBMECTHHIX ONEHKAX Jjid nupelHEX a¢dexTos.
Ycpenasasa pesyabrTaThl 06X 4eTBEPTH-PEI/IEK, MOMKHO I0OIY-
YUTH AWHEHHHe 9()QeKTH, He CMeNIaHHENe ¢ HaPHLIMI B3aNMO-
ReHRCTBHAMM.
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IlocrapaiiTecs oTBeTHTH Ha ciaegyomuit Bompoc. Kaxyio
u3 1/4 penzuxk B xorenu Gr nabpars 1A fonoasenns 1/4-pen-
IHKM, '3aaEHON OoHpeleNAMEME KOHTpacraMm 1 = z,x,37,
21 = 5,2,2575?

PBHJII/IKy, 3aJaHHYI0 I'eHepHPYHIIUMHA COOTHOUIEeHUAMHA

Ty = — 1Ty U 25 — — I1X2X3,

OGparnrech K TyHKTY 9.

Pemnuky, 3ajlaHHYI0 FeHePUPYIOMUME COOTHOMIeHAAMI
Xy = —XIX3 U Ty — Z1Z223.

O6paTutech K wyHrry 10.

PenuuKy, 3aJaHHYI0 I'¢HEPAPYOUIMMH COOTHOILIEHN AMN
Xy = 2128 M X5 — Z1X273.

O6parturech ¥ DyHKTY 11.

He snaro. O6paruTech K HyHKTY 12.

9. Bu xormre BocmoibsoBarbea 1/4-pennmxoi, samamHoil
FeHEPUPYIOI¥AMA COOTHOMEHUAMHE

Ty = —I1¥%; H Ty = — T1XoZg.
B sToM caywae ofobmaromuit ompemenAl0Omumii KOBTPACT

sampmeTcsa B BHUE 1 = —.231.22.’1:4 = —-.121.’1,‘2323.1:5 = + x3.1:4z5.
IocMorpum, Kakoil 6ymer cumcTeMa CMEMEBAHUSA

Ty = —Xy%y = —Tol3Ts = T E1T3%4Ts,
Zy = —IyTy = —T1T3%5 = ~+Tol3Tyls,
Ty = —IT LT, = —TyTols = Ly,
Ty = —T1Ty = —TTx3TyTs = -+ T3%s,
Ty = —TTolyTy = —L1ToT3 = —-T3Zy.

CaoxeEM [Be YeTBePTh-PelIAKHA

Ty = —Lxy =TTy = +I1T3T%5 = T17%,T;

Ty = ~—T1 Ty = Tyl = +ToX3%;xT5 = X1 XXy U T. 1.
fleno; 9ro momonmenme mepsoit 1/4-pennnkm BTOpOIl HE mpM-
BeJIO K YIyYINeHWIO CHTYamu¥, a HAOPOTHB, OCHOKHHIO ee,
TaK Kak JuHeiiERe 5)POKTH CMEMMUBAIOTCA ¢ ABYMSA IaPHEIMHA

BBAEMOJEHCTBAAME H YHUYTOXHATCA TpOﬁHHB B3aUMOJO¥-
CTBHA.

Beprurecs k nymrry VIII m suGepnre apyryno 1/4-peminmxy.
N =



10. Bu msbpanu 1/4-peunumry, 3afagHyid TeHepPHUPYIO-

MPMA COOTHOHMIEHUAMH Ty = —Zy%3 H Ly = TyZT,%;, H IO~
CTYNHJIN COBEPIMeHHO NpaBUibHO. OG00MaKwmMuUM KOHTPACTOM-
B 9TOM ciaydae ABAACTCA | = — Z,%3%, = Ty T9ZsTy == — ZLoZyZs.
CucremMa cMemuBaHUs Gyner :
Ty = —ZgTy = Telp¥s = —T1TaTy s,
Lo = —XyTolgly = T Xgks = —TyTs5,
T3 = —I Xy = XLy = —Ta¥3Ty T,
Ty = —Xdg = B XoX3Xy Ty = — Loy,
Ty = —Ix3LyZy = $1Tykg = —Tydy,
Ty = —LyZgky = Xgxy = —L1T4 %5,
x1$5 = —I3x4x5 = x2z3 == —x1$2x4.

Ilp=m CIIOFHe RN nByx 1/4-pennmk moaywaercs ciaegyiomas
KapTHHA: '

by —> By -+ Bass,

by — Ba -+ Buss, bys —> B2 -+ Bss,
b3 — B3 - Bies, - b1s—> Bis - Bas
by — B4 - Bi2sas, u T A

bs — Bs -+ Buss,

MH Doayumiy IiiaH ¢ pPaspemaiomed CI0COGHOCTHIO
IV u ocBoGopnnm amHeiHEe 5YPEKTH OT CMENIMBAHNUA ¢ HAP-
HHMH B3aUMOJeACTBUAME.

Iepexomure k myurry IX.

11. Baum nompasmiach 1/4-pemnmka, 3ajaEEAS TeHEpH-

PYOIUME COOTHOIIGHUAMH &y = %3 U Ty = —ILTyly N
0600mamuM OIpeeAA0IAM KOHTPACTOM
1 = 2yT3®y = —T1XoZ3T5 = —LoZyTs.

B sroM cayZae momydaercsa ciaefyiomas CHCTeMa CMeIIH-
BAHHA:

Ty = TyTg = —Xy¥gly = —L1Toly x5,
Ty = X Tolgly = —ITaly = —LaZs,
Ty = [Ty = —XZoly = —XoT3ly Xy,
Ty = [yly = —NTylaTyTy = — Ty,
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Ty = LTgT L5 = —T1XeXy = —Tody,
Ty = TaXgly = —Lgly = —X1T475,
x7 = x3x4x5 = ——.sz?, = —x1$2x4.

IIpn cnomenwu AByx 1/4-pename momysaem

by —> By -+ Bas, b4”>B4 + Bus,
by — By Bioad, bs — Bs -+ B131s, bys — Bis + Bass
bs — Bs -- 3141 bs — Bs -+ Bass nrToA

Wrak, aumeitrpie 3YQerTs 0cBOGOKAAOTCA OT COBMECT-
HHX OLEHOK ¢ TpoiHHKME 3(eKTaMH BaaumojedcTBui M B
HEKOTOPHX CIy9afgX — ¢ HapHEuMu. Takoe ITaHUDOBaHUE
reaecoofpasHo NPUMEHUTH B TOM CJyYae, eCiH CTABATCA 3a-
mada ocBoOOmuUTE BCe JuHeilHbe d(PeKTs 0T BaaEMofeiicTRHA
BTOPOTO IOPARKA W [Ba JuHeiHHX 5ddekrra B faHHOM CJIY-
gae (b, m b;) — or BzamMOAe#cTBHA mepBOro HOPAJKA.

Beprurech ¥ nyukry VIII u BeiGepure Apyroil orser.

12. Bu orsermam, uro me 3maere. He oropuaireck.
Mu moMokeM BaM IPHHATH HY;KHOe DPeNICHHE.

Nrak, Mu paccmaTpusaem 1/4-pennury, sagaHuEyl 0006~
MAIEM OIpefeIAoIAM KOHTPACTOM

1 =235 = ZoZyTs = XT1T5T3%s.

Ilpm sToM snmHEiTHbI® 3PPEKTE cMemaHH ¢ dddeKrTaMHI B3auMo-
JeHCTBUI IIEPBOro, BTOPOT0 W TpeThero mopsgkoB. Hak fgo-
CTPOBTEH 9Ty 1/4-pemamry mo 1/2-pem1mm, ecam ecTh HOJIO-
speHHusA, 4T0 3PPeKTH BaanMonencTBnﬂ nepBoro TOPAKA
OTNYIAOTCHA OT HyAnA?

Hy:Ho B34ATH BTOPYIO YeTBEPTH-PEILIMKY ¢ 0G00ma0mum
KOHTPACTOM, B KOTOPOM /Ba TPOHHHX HPOH3BEJEHEA HMEIOT
OTPEIATENBHHH 3HAK, TAK KaK TPOHHEE NpOM3BEJEHHS OI-
pefeNsA0T HapHHe BSAMMOAEHCTBMSA B COBMECTHHIX ONEHKAaX
Ias AAHEHHHX 9dderToB. JTOT caydail paccMOTPeH B IIYHK-
re 10

OnHa®o MOKHO TIPEACTAaBUTHL cefe M TaKo# ciaydai, Korma
meaecoo0pasHo,0cBOGONUTE JUHEHHEE dPPeKTH OT adderTon
B3aIMOJIeHCTBE BTOPOrO IOPSAKA K TOJNBKO YacTh U3 JH-
Hefianx 3¢derros (Eampumep, b, m b;) OT MAPHHIX B3AUMO-
geiicremit, Torga mymu0 BHOpars 1/4-pemuanmky Takmm oGpa-
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80oM,  9To6H B o0o6maromeM OmPefeNAOIEM KOHTpAacTe
NpPOM3Be/IeHHEe YeTHPEeX YJIeHOB MMEJO OTPHIaTeJbHHEN SHAK,
TAK KAK 9T0 IPOM3BEHEHWE OIPEAesiseT TPOAHLE B3aWMO-
ReMCTBHA B COBMECTHHX OLEHKAX [JIsi JHHEHHNX 2PderToB.
[Togpo6EO 3T0 ommcamo B mykrte 11.

Ilocrme TOro Kak BW IO3HAKOMHTECH C THMH JABYMA BAPHAHTAMHE,
ngpexogure ¥ nyvery IX.

IX. Temeps paccMoTpuM mpmmep pemamkm 2°7%,

IMIpumep 2.

_ Ilpumenerne miama 2°7% oTHOCHTCA K ONTHMH3ALUA LPO-
necca NOJAYYeHHsA ONHOTO NPOM3BOJHOr0 NHWIEPAsWHA IO CXe-
Me B. B0 pelneno npu IiaEMpPOBaAHUA 9KCIIEDAMEHTa BaphH-
poBaTh WATEI0 QaKTOpaMm, OpefcTaBieHHHMA B Tabx. 6.6.

IlapaMeTpoM onrmMuBanuE CHY/KHA BHXOK pPeaKnum B
TIPOIEHTaX.

Ta6nuga 6.6

YpoBHH (PAKTODPOB M MHTEDPBAJLI BAPHHPOBAHHA

L Vposan (aKTOpPOB Mrrepsar
DaKTopH BapbpUPO-

- —1 0 41 BavuA
Z1 — COOTHOIIEHRE Mexny NaOH

¥ BemecTBOM ¢ . . . .. .| 41:4 [ 1,25:1{ 1,5:1 0,25
T2 — GOOTHOIIGHKe MY Bome-

CTBOM ¢ M BemecreoM a”. .| 1:1 | 1,25:1 1,5:1 0,25
T3 — BPOMS BEJICPIKKH, ¥ac . . 3 4 5 1
xN;——TemnepaTypa, °C ... 20 25 30 5
€5 — BpEMsA NPHINBA BeIHECTBA

@ MUK « « . . o s« . | 20 40 60 20

B taGa. 6.7 mpusemeHa MaTpuna NIAHMPOBAHUA HKCIE-
pHMeHTa.
- B pmamHOM ciaydae mpd IUIAHAPOBaHUH HCHOIB20BAHA
1/4-penamra ot NHodHOrO ¢(aKTOpHOTO SKcHmepmmenTta 2°.
Ilpm sroM crasurca 8 omHTOB BMecTo 32. Marpuma sanaHa
reHePUPYIOMUMHE COOTHOMEHUIMY
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fabnruma 6.7

MaTpROa DABHMpOBaHNA 26-%

- N
onsTa Zo

8

1 2 Z3 Z4 Zs Y

cwwrnokivo

T

00 =3 OHUUAN QO DD B
A+
4+ 1+ 1+
UL
+++ 1+
A1 ]
co.by\bm

o
-

52,300 | —1,755 '5,050]0,575, —2,100 lo,:azs,

7 mMeeT 0000mAOmMUE KOHTPACT
1 = 22,252, = —Z1 2,25 = —ToZyZ5.

Bub6paHo reEepHpYOmEe COOTHOIIEHHE Ty = —Z)T,, LO-

CKONBKY BBAHMOJEHCTBHA Z:Z3 W Z,Z3 HPEfUOJaraluch cy--
IeCTBeHHLIMH,

CoBMecTHRE OUEHKM TAKOH 1/4-pemmma

by— By — Bas + Beas ~— Brass
by—> By — B1s + Bisa — Basas D15~ Bia + Bas — Bass — Buss
bs—> By — Bas + Broaa ~ Bross  b1a—> Bua - Bas — Baas — Buss
by Ba — Bas + Bros — Bioss
bs~> B.s ~— B12 — Bsa - Brasss

Buna mamegena Bropas CepHA OUKITOB LA CHYIaA, eCiH
MOMCK ONUTHMANBHHX VCJIOBHA OKaMeTcsa Hea(i)d)ex'mmmu.
O6o6manmui onpegeasomuit KOATpacT Bropoi 1/4-penanku
EMOET BHRN 1 = ZyTo%aly = L1405 = L3L4 5. On 6mu Bubpad
TaK, 9T00H SHAKW TPOMAHIX HPOM3BEJEHHH OKAa3ajaUCh mpo-
THBONOJIOKHEMM SHAK4M TeX jKe IIPOM3BeJeHHA B IIepBO#
9eTBepPTL-PeILTHKE,

ABajHs pesynIkTaTOR TpHBEJieH B ra. 8.
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8.5, Pertmitkit Gompmoit Apoduocitit

X. Ecau b, Ham TepuenuBHil Yd@TaTendb, ocuavam fBd

- mpefHLymux maparpada, BE CMoOjKeTe BHODATh pPEmIHKY

nioboit xpobuocrm. Ilpouemypa BHGopa COBEPIIEHHO aHAJIO-
FA9HA.

Ilpu BmGope 1/8-pemnmrum 257° MOMHO BOCHOJIL3OBATHCSH

 BEKTODP-CTOJOIAMHN TpeX B3aWMoOMlelicTBUA, HaHpHMep, TaK:

1) z, = z12,, Ty = IyT3, Ly = Zaly;

2) z, = 275, Ty = Tply, Tg = T1To%3;
3) x, = zy72,, Ly = Toyls, Tg = T1To%3,
4) zy = z42,, Ty = %3, Ty = T1ZoT3.

Hus xakporo M3 9THUX peUIHWHA MOKHO CHEJATH IIeCTh
mepecraHoBOK. Mroro mosydaercsa 24 BosMoOsRHOCTH BHGOpa
1/8-penngru. IJ10 OPE YCIOBEW, ITO MH BCOAY BHOUpaeMm
HOJOMHATEIbHEe TeHEPHAPYIOMUe COOTHOMEHHA.

W3 derHpex UpWBeJeHHHX BHIOIe pPeLICHWN HAUMEHee
YAAaYHO IIePBOE, HOCKOJBKY BCe JAHeHHHE 3(PeKTH cMemmn-
BAIOTCA ¢ UAPHRME BzamMmofeidcrsusamu. Ecam anpuopmo
M3BECTHO, 4TO M3 BceX BaauMmopeiicrBmii HamGomee cymecr-
BEHHO I;%;, TO HY/KHO BHOpATh BTOPOe pemieHNe, ecls LTy —
TpeThe, & €CAH IyTy — UeTBEPTOE.

Jonycrmm, ME B30 paJid YeTBepTOe pPelleHre, nmpemoaras,
9710 M3 PaKTOPOB I,,%;,T¢ HAWGONE® CYIMECTBEHHHM SABIACTCH
z;. IIpupaBaseM z; TPOHHOMY B3aMMOIEACTBHMIO M BaIWIIEM
TreHepUPYIOIIUe COOTHOIICHNS

Ty = X3 o3, Xy = Xy, Zg = T1Z3.

XI. Onpepennte, KaK cMemann JuHEHAHE >HOHeRTHL.
Orpammubrech DAPHHMH M TPOMHHEIME B3auUMOAeHCTBHIMUE,

IIpaBunbHHI orBer Haliflere B myHKTe 13.

-~ 13, Jana 1/8-pennuku ¢ reHepPUPYOMUMA COOTHOMSHAAME
Ty = TyXokyzy Ty = Ty U Tg = I3y

HMeeM CIEAYIOIEEe ONPEeeANze KOHTPACTH:
1 = TZeryry, 1 = 2x%5 B 1 = 2,T37,.
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Ecam nomapmo HePEeMHOKUTH DTH oupenenﬂmmne KOH-
TPACTH, TO IOJYYHM

1 = 232425, 1 = ZosZg U 1 = Ty237,7,.
HponaBeneHne TpexX oHopeledlmuXx KOHTPACTOB PaBHO
1 = ryxax52,.

Yr10o6K NOJHOCTHIO 0XapPAKTEPH30BATH pas3pemarollyio CIo-

cOoGHOCTD HaHHOMN 1/8-penankn, sanamesM 0606MAIMEA oHpe-
DeJAMAA KOHTPACT

1 = ZyZ23%, = Ty X5 = T1Ta%g = T3Tyly = LTyl =
= x2x3xbx6 = x1x4x5:1}6.

IMonywaercs caegylomas CHCTeMAa CMeIIHBAHEA:

by —> B1 ~+ Bas + Bas + B2sa 4 Basss
by— By + Bis + Bas + Bisa -+ Base,
by — B3 + Bie + Bas — Broa + Base,
by —> By - Bas - Bos + Bizs + Buses
bs— Bs + Big - Bas 1 Bass -+ Buaes
b —> Bs + Bis +- Boa + Baas + 31451

XII. Paccmorpum mpumep 1/16-pemmuru OT‘27.

IIpamep 3.

ITOT mpEMep OTHOCHTCA ¥ MIAHUPOBAHKIO HKCIEPHMEHTA
OpH ONUTHMH3ANWE IPOTecca I0JyJeHUA MPOUBBOLHOTO IIHIE-
pasmEa mo cmocoby A.sydamock BnMAEEEe HA BHXOM HpO-

IyKTa ceMd QakTopoB, IpuBeleHHHX B Taba. 6.8. Mcmoas-
soBasach 1/16 wacts o7 MONEOT0 PaKTOPHOTO BKCIEPHAMeHTa 27.
9To [gaeT - BOBMOKHOCTH COKDATATh 4YHMCJIO0  ONKITOB [0

8 BmecTo 128.
B Ta6n. 6.9 mpueefileEa MAaTPHNA NMIAHWPOBAHHA M COOT-

BeTCTRYIOMYe K03(IUITIEHTH JIMHEWHOT0 ypaBHEHHS.
Pennura safana reHepUPYIOIAME COOTHOIMEHUAMMT

Ty, = TyTe; Xy = 1Ty Tg = Loy, Tr= L3T9%3.

Ilass HMx mMeeM ¢JeylOINye OMpPeNeNAIIIne KOHTPACTH:
1 = 212524 1= 21%3%5; 1 = a,736;

1 = 2,2,252;.
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Tabamrma 6.8

YposHu (arTOPOB H MHTEDBAL BADLEPOBAHH A

' b4
POBEU PaKkTOPOB  —
QarTophl - BADHEPO-
: -1 0 +1 BaHUA
71 — Roamgectss NaOH,

BHOCHMOTO B pPeakH,

MacCy JO HpHIuBAa

BEMmecTBa a, 2/mon 0,0075 0,0180 0,0285 0,0105
z; —cnocel . momeprKa-

uwda pH (smpg pacr-

BOPA) « « o+ o . . .| 18%-EEH — 40%-Hbift —

pacreop NaOH BOTHELY

. B MeTaHoJIe pacrtBop NaOH

' 23 — BpeMA NPHJIWBA Be-

mecTBa @ ¥ Pacrso-

pa NaOH, uac . . . 3 4.5 6 1,5
Ty —BpeMs  BHTepMKH,

HAC v o« s o v s s -1 2 3 1,0
3 — temneparypa, °C 20 25 30 5,0
Tg — BECOBO® . COOTHOMIE-

B¢ pemiecTBa 6 ¥ N ,

Meramona, 2fe . . . 1:3 1:3,5 1:4 1:0,5
%7 — MONBHEOE COOTHOTIE-

HWe BemecTsa 4 ¥

BOINECTBA 6, g/Mmf2/m 1:1 1:11 1:1,2 1:0,1
Ta6aunga 6.9
MaTpuiia IIaHHPoBARKAA 2'—¢ N Ko(PHUINENTH
Ol:.l.'l\g'ra To 1 T2 s Ty 5 g 7 y

1 + + -+ + + + +. + 19,3
2 + - + — - — — + + 23,8
3 + — - + + - - + 31,8
A + - + — - + ~ + ] 128
5 + — — — + + + -~ 32,0
6 -+ —_ + + - - -+ - 14,0
7 + + + - + — - — 25,0
8 + + - + — + — — 30,5
b; 23,590 | 41,065 —?,700 40,101} 43,210 40,066 —1,320! -—1,780'
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O6ob6maromutt onmperiemsiroimait KorThaCH

1 = Ty Toly = X1Xgky = TokzTly = L1XoZ;L7= ToX3Xylp =
= LiZ3Ty Ty = TsTyZy = TTpTeTs = LTs%; = T1TeT; =
= .114:E5$6= xix4x5x7 = xzx‘]xsx? = 323225x6:67= xlx2$3x4x5x6x7,

Taxoii o6ob6maromuit onpefenAnIINA KOHTPACT IOJNYIeH
B pesyibTare NOOAPHOT0 UEPEMHOKEHHUsA WMCXOAHHX KOHT-
pacToB, 3aTeM — YMHOKEHHA IO TPH H IO YeTHIpe.

Ecan Bcemm roadpmumumenTAME B3aEMOJASHCTBUA, HAYAHAA
¢ TPOMHHX, MOKHO upeHeGpedb, T0 KoddPuumentsl GYyRAYT
COBMECTHHIMH OIEHKAMH:

by —> By + Bas + Bss - Bers bs — Bs - Bis + Bas -+ Bors
by —> B - B1a -+ Bas -+ Bszs bg—> Bs - B2z + Bas 3 Birs
b3 — B3 -+ B1s + Bag -+ Bars by Bz + Bas -+ Bas + Bus.

by —> By + Bia + Bse -+ Bar,

Paspemaroman c¢nocoGHOCTh TaKofl PENIMKM YPEe3BH-
9aiiH0 Malla, TaK KaK KOKALE JmHeHHHIR addexT -ompepe-
Jifercs COBMECTHO ¢ TPeMs IIaPHKEMM B3aWMOJEUCTBHAMY.
Taxoii penaEKOR MOKHO NOJB30BATHCA TOABKO B TOM CIY-
qae, eciid BCe NAPHLIEe B3aUMOfeieTBAA PaBHH HYI0. B Goas-
WHUHCTBE CIy4aeB, HAYMHAS HCCIefoBaHWe Ipomecca, TPYA-
HO AOPHMOPHO HpefcKasarb, GyxyT 9ddexTs BzauMofeicTBHsM
uwax Her. IloaToMy OKCIEPHMEHTATODP MNOJUKEH HAMETHTD
OaH JaAbHeHDIWX ONHTOB [Js CIydasd, ecaW mapHLe ad-
$eKTH 3HAYMME X IOMCK ONTHMAJBHNX YycdoBuit 6ymer mHe-
"a¢pdexrTHBEEIM. B HameM mpmMepe HYKHO DEaJIH30BATH CIe-
nHaJbERM 06pasoM BHOPAHHEYIO BTOPYIO pemmmky 2774 (me-
TOJ| mepeBajia).

Marpany ILIAHAPOBAHMSA lIJIH 9TOM PeIVIUKH MOKHO o~
Ay9UTh M3 MEePBOA penidKd, H3MEHHB B HEH Bce 3HAKH Ha
obpargme. Taras pemnura sajiaercs TeHEePHEDYIOIMAMM COOT-
HOMNeHUAMHA

Ty = —I1Tyy Ty = —Ty; Ty = —Toly; L= -—I1ZyT3.

B ofo6maromeM ompegesasiomeM KOHTpPacre Bce TPOHXHEHI®
OpOW3BOJEEHsA OKAa3HBAIOTCA CO 3HAKOM MUHYC, W IIODTOMY .
B COBMECTHHIX ONEHKAX NiA numHeAHHX 3ddertos me Gymer
DapHHX B3aUMOMEMCTBUEA €O BHAKOM NJIIOC. ¥CpemHAs pe-
BYJABTATH BHUHACHEHEH A TaKAX [ABYX DPemIHK, MOKHO
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HONyuuTh PABACAbHEE OEHKM HJA BCeX Jumedmmx adder-
TOB. : . .

M&l mociefoBaTeibHO PACCMOTPENN PEINIAKA Pa3IHIHON
apo6mocty: 1/2-penaury or 23, 1/2-pennury or 24, 1/4-pemn-
amky or 2%, 1/8-pennury or 2% m 1/16-penaury or 27. B nep-
'BOM cayyae Heob6xoquMH 4 ommTa. Bo Becex mpoumx caydasx
9KCIIePUMEHTATOP CTABHT BoceMb OmmTOB. G pocToM dmcia
($aKTOpOB yBEIAUUBAETCA APOOHOCTH PENIKK M YCJIOKHACTCH
cucreMa cMemuBaHuA. llpegennHoe umcio (aKTOpoB AJA
BOCHMY OIIHITOB — CEMb. B 9TOM cJyuae OMEHHBAETCA BOCEMb
Ko9(pPMIMeATOB JMAEHHOr0 YypaBEeBMA Y = by + bz, +
+ boxy + bgxg 4 byry + byxs + bgzgs - byz; W umcHO creme-
Heil cBoGomm paBHO Hywo. Ilpw umene dawropos or 9 no
15 mpuxopmrea craButhk 16 ounrros. C poctomM wumesra gax-
TOPOB HAPOGHOCTH PEHIMK pacrer CJAeAyomEM o6pasoM:
1/32-penmuxa ot 2°, 1/64-penamra or 2'°, 1/128-pennmka or
21, 1/256-penmmka or 2%, 1/512-pemmuka ot} 23, 1/1024-
pemanka or 2% m 1/2048-pemnmka ot 25, IlpemensHoe
ynciao ¢axropoB paa 16 ommroB — narmapnars. Ilmam ¢
OpefeJbHEM IHUCIAOM (AKTOPOB MJAA JAHHOTO YHCIA OUEITOB
¥ 3aJJaHHOA MOJeJH HA3HBAETCA H & C B IIf @ H H K M. B aToM
ciydae 9HCJO ONHITOB PaBHO YHCIY ONEHHBAEMBIX KO0d3(-
¢unuentoB. Bce peromemnmarum juA BuOOpPA CHCTEMH CMe-
IWBAHYS AHAJOTMYHH HNPHBEAeHHHM Bume. MoKHO, Hanee,
PAcCMATPHBATHE NOCTPOEHHME APOGHHX NIXaHOB [iAA UMCAR
gaxtopoB ot 16 mo 31 (mpm »ToM HeoGXORWMO CTABHTH
32 ommrta), miA gncaa akropos or 32 go 63 (smecr meobxopu-
M 64 ommita) ¥ 1. 4. OgHAKO AJA PEMIEHAA CTONE CJOMKHEIX
33729 PeKOMEH/IYeTCS IPEMEeHATh MeToAE oTbopa PaxTopos,
HAIIpEMep MeTox ciydaimoro Oanamca *.

w IToaromy B «OrpaumueRmAx» MH H OTMETHIM, 4TO GyHeM

paccMaTpmBATh 3aa4HM ¢ YHCIOM farTopor ot 2 mo 15.

B kadecrBe moclefHEr0 IpPUMepa PACCMOTPUM NpPHMeHe-
HEe muapa 21571,

Hpuwmep 4.

Nsyganocy Bauanme caepymoimux 15 ¢axropor HA CcKO-
PocTh XJI0DHPOBAHMS THUTAHOBHIX INIJAKOB B paciniaBe *:

T, — pacxopn xxopa;

* B.B. Haaumos. H. A. Yepnosa. YR. cou,
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temmepaTypa,

T3 — KOHOEHTpaLmMA YIrJepojia B paciljiase,

%, — rommeaTpanusa TiO, B pacniase;

Ts — Ty, — KOMIIOHGHTHI, OIIPEfeAAI0IYe COCTAB ILIAKA,
Ty9 — T1,— KOMIIOHEHTHL pachjaBa.

Cronp Goablmoe 4mciao (GAKTOPOB GHIIO BRIIOYEHO B IPO-
rpaMMy HCCAEFOBAHHA IOTOMY, UTO OPONECC XJOPHPOBAHES
naoxo msydeH. Ilnamer Takoro TMIA NPUMEHAKTCS B IVIAHH-
POBAHME SKCHePHMEHTA TOBOJHHO PEAKO, TAK KAK THCIO CTe-
meHeil ¢cBOGOAS PABHO HYJNIO W HEBO3MOKHO MPOBECTH LOCJIE-
IOBATEJLHEIA CTAaTUCTHYECKHA aHAJM3. 3Jech HasKe HeT
CMHIC/Ia BHIUMCHRBATL COBMECTHHIE OIEHKM, JnHeHHHe -
derTs cMemant co 105 maprwnME BsaumopelicteuamE. OcBo-
GoguTeCA 0T HAX MOMKHO ¢ IIOMOIIBI0 METORA «IepeBajian:
HY)KHO [IOIOJHWTH IEePBYI0 PEIIMKY BTOPOH, H3MEHHB BCe
3HAKH B Marpmie nIaHENpoBaHUA Ha obparHne. B raba. 6.10
IpefcTABIEHN YPOBHM (AKTOPOB W WHTEPBAI BapBUPOBa-
HUA, MATPMOA IIAHWUPOBAHMA ¥ Pe3YIBTATH HKCIEPUMEH-
ToB. B mociemmeil crpoKe mOMeHmIEHH KO3P@MIUEHTH.

6.6. Pesziome

JlpoGHEe pemanKE HAXOAAT MUDPOKOe NPUMEHeHWe NpH
moaydJenwu dunenux Mopemneit. Ilerecoo6pasuocts ux npume-
HEeHHSA BO3PACTAeT ¢ POCTOM KoauiecTBa pakrTopos. B 1a61.6.10
NOKa3aHO, YTO NPHM HCCAeJOBAHME BIHAHEA 15 darTo-
poB MokHO B 2048 pas COKpAaTHThH YHCIO ONHTOB, IPUMEHS
penamry Goasmoi papobuoct: (16 ommTOom BMecTo 32768).
90¢PeRTHBEOCTh UPHUMEHEHNS APOOHHX PEIUIMK 3aBHCUT OT
yOoadYHOr'0o BHOOpAa CUCTeMH CMEIINBAHMA JIWHOHHHX 3Qdex-
TOB ¢ 20¢QeKTaMy B3aBEMOJEHCTBHIL, a TamKe OT YMeJoil
CTpaTermH »KCIEPHMEHTHPOBAHHA B CAydYae SHAYMMOCTH He-
KROTOPHX B3aMMOMEHCTBHA. ANPHOPHEE CBEJEHYS O B3AMMO-

- HeficPBUAX MOTYT OKasaTh OOJBIIYI0 YCAYTY 9KCHEPUMEH-

TaTopy.

 II.II. Xomaros, 10. II. Abaep, B. B, Hasunos. Buasneame Pax-
TOPOB, BIWAIOMMX H& CKOPOCTH XJIOPUpPOBAHESA THTAHOBHIX INIAKOB
B pacmiaaBe. — 3aBojickas naboparopma, 1963, 29, N 1.
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Ta6amma 6.10

IIzaEnpoBaHHe ONBITOB NPM MBYYEHHH Hpoiecea xjopipoBanns rataiioBiix tinako

OcaOoBHO#I ypoReHDb 16,6 750 3,5 2 5,65 1,0 8,3

Warepsan

BAPPUPOBAHAA . . . . 5,2 50 1,5 i 1,35 0,5 1,7

Bepxuuit yposerb . .| 21,8 800 5 3 7,0 1,5 10,0

Humxunit yposeab . .| 11,4 700 2 1 4,3 0,5 6,6

KopmoBnie o6osnave-

HAA OepeMeHHHIX Zo z1 2 r3 24 5 25 Z7

Omur 1 S H N T
» 2 -+ ae — — — — — —
» 3 R R
» 4 S S S
» 5 + - - 4+ - o+ - 4+
» 6 -+- 4+ -+ — —_ -+ —
y 7 + - 4+ 4+ - - =+
» 8 o+ o+ =+ -
» 9 + - == 4 o+ o+ -
» 10 4+ - 4+ - 4+ - 4+ -
» + o+ 4+ -+ =

12 + - - 4+ 4+ + - -
13 + o+ = 4+ - 4+t

» 14 + - 4+ 4+ 4+ -~
» 15 + o+ + o+ 4+ o+ 4+ o+
» . 16 + - — — + ,— — +

KosddromenTs 75,25 8,69 3,75 1,20 28,79 —5,09 8,38 7,40

Ilpm mocrpoenyu APOGHHX PeIIMK HMCIOAL3YIOT CIASHYIO--
mee NPABHWAO: AJA TOr0 4YTOOH COKPATHTH 9HCJIO OIBITOB,
BBOJA B NJAHAPOBAHWE HOBHIE (AaKTOP, HYKHO IIOMECTHTH
sToT dakrop B BEKTOP-CTOJ0I] MATPHUIIH, MPUHA/JIeHAMAL
B3aHMOJEMCTBYIO, KOTOPHM MOKHO HpeHeGpeus.

Pennurn;, KOTOpHE MNMCHONB3YIOTCA [AJAA COKPAIeHHN
oOHTOB B 2™ pas, rme m = 1,2, 3, 4..., HasuBawTCHA
peryagpanmu. OEM moib3yoTcA GOJBINOE HOTYJIAPHOCTHIO,
TaK KaK MO3BOJAIT HPOMBBOLUTH DPacieT Kodp(uUIUeHTOB
yPaBHEHHSA TAaK &€ OPOCTO, KAK M B CJIyJae MOJHOTO (aKTop-
HOT'O SKCHEePHMEHTA.

IIpu mpumeHenumm APOGHEIX PeINIMK JHHeHHEE dPQHeKrTH
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i+ 6,66 5,7 4,7 7 7 8 1:14

i 1,3% 3 1,38 3 3 2 0,5

2 8,0 7,0 6,0 10 10 10 0,5

0. 5,3 4,4 3,4 4 4 6 1:2
Ty Xy Zy 1 Tz Z13 T 15 Y1 Y2 Yy
+ .+ 4+ — — — —_ 4+ 39,2 48,5 43,8
+  + + 4 4 4+ — — 48,0 47,5 47,75
—_ — - + 4+ - -+ — 44,7 48,5 46,6
e - + 4 A4 47,2 43,7 45,45
— o+ = a4 —_ 4 4+ — #M,7 33,4 37,55
— 4+ — - + - -+ + 40,5 48,2 44,35
+ - — — + 4+ —_ -+ 48,2 49,2 48,7
+ - — -+ —_ — —  — 49,4 49,5 49,45
4 - —_ —_ 4+ + -+ — 98,5 95,0 96,75
- + _— -+ — — -+ 115,0 92,5 103,75
—_ 4+ — —_ 4 - — — 110,0 102,5 106,75
—_— = 4+ 4 4+ - — 4+ 50,4 47,0 48,7
—_— - + — — -+ — —~ 151,0 151,1 151,05
4+ + — —_ - -+ — 93,5 103,7 98,8
+ + o+ + + 4 4+ - 427,0 123,5 125,25
4 - — -+ —_— - + - 85,0 103,0 94,0

1,29 4,66 1,65 —5,12 —3,71 7,78 —0,68 —4,99

cvemmBaloTcs ¢ apdexramu BzammopeiicrBuit. UToGm onpe-
JEJUTH CHCTEMY CMEIIMBAHNS, HY)KHO 3HATH ODDEReJISIONIe
KOHTPACcTH M TreHepHpyiomue cootTHomerms. Oupenensio-
ImMEM KOHTPACTOM HAasHBaeTcA CUMBOINYecKoe 0GosHalzeHme
upousBefienuss JioOHX croaGmos, pasmHoe -- 1. '

TOOK OHpefeJNTb, KaKHEe B3aUMOKCHCTBHA CMEUIaBH
¢ KAHHLIM JAHEHAHLIM ddeKToM, HY;KHO YMHOMRHTH OIpepe-
JNA0MAR KOHTPAcT Ha 9TOT JNWHEWHHH sp@exr m DOIyIHATH
TeHepHpYIOIIEe COOTHOINeHHs. HanmpuMep, echsm NMEITCA
clefyiomyue TeHePAPYIOMHUE COOTHOIIEHUA: Ty = Tyly, Ly ==
= T3 U I3 = I;T,, TO OUPeNeJAIOMNHA KOHTpacT Oyner
1 = x225. ‘
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9¢eKTUBHOCTh DENAMKHM 3aBHCHUT OT CHCTEMEl CMeIIu-

BapWsa. Pennuku, y KOTOPHX JWHeHHHe 9dPeKTH CMeIIaHH
C B3amMOJieACTBUAMY HAaMBHCINETO NOPAAKA, SBJIAITCA HAH-
Gomee adderTuBHEIMU, TaK KaK obxagaror HamGoapmreii pas-
perasomeit ¢1ocoGHOCTHIO.
- Juaa oceoGosxpenun nuHeARKX dQQEKTOR 0T B3AMMOJEH-~
cIBMii HEPBOTrO mOPAJKA MOYKHO HCHOAB30BATH METOR (Hepe-
Banay. CMucCa Merofa B Ko6aBiieHNN HOBOH PEIIAKY, BCE 3HA-
KH KOTOpO#l NIPOTMBONOJNOKHE MCXOXHOH pemiIHKe.

C pocrom amcaa PaKTOPOB GHICTPO YBEJAMYABAETCA TUCIO
penauK pasnuwuHOR APOOHOCTH. ITH PelUHKU XapaKTepH-
syorca o0o0maomuMy OUPefeNAIIMEA KOHTPACTAMH, KO-
TOpPHe DONYYalTCA NepeMHOKeHHeM IO [Ba, IO TPH W T. H.
HMCXOIHHIX ONPEHeNAONINX KOHTPACTOB.

! M Hay9manch CTpOWTH TOJIHHE W APoGHSE (HaKTOPHEE
aKcIepuMeHTH. [{aBajiTe Temephs MOCMOTPUM, KaK WX peaiu-
B0BATH.



T'naBa ceppmas

IIpoBepenne. sxcnepuMeHTa

9Ta riaBa NOCBAMGHA KOHPIMKTY MEKAy MaTeMaTHKOX
" peanbnbn IeECTBETeTBEHOCTEI0. T'OMY, KTO CTPOMT MBAIMIHOE
3faEde B BHJE MATPHIE IVAHEPOBAHMA, HYKHO NOMHHTH
0 TeX TeMHBIX CHJIaX, IOX MAeHCTBEEM KOTOPHX B3aHUE MO-
JKeT PYXHYTh, HEe IPMHECSA HEKOMY I0Jb3H. HYKHO IOMHHTH
06 omu6rax ousitra! Kax Gu 0cTpOYMHO BH HM HIaHUPOBAJIHA
ORCUSPUMEHT, KaKue O CHCTOMH CMeMMBAaEMs H¥ msbupasis,
BCe TPyAH Bamu OyAyT HaUPACHH, €CIH BH He COIYCTHATECH
Ha 3eMJI0, K PeaibHOH NeliCTBUTeALHOCTH, M HE IPOXyMaere
BCE JeTaJ¥ IMOCTAHOBKY OIEITA.

B s70it riaBe pacckaseBaeTcs, KaK HYKHO TOTOBHTHCH
K ONHTY, KaK pPeajmW30BaTh MaTPWIy NJIAHHPOBAHHA, Kak
IOICYMTHBATE OMMGKM ¥ KiIacCEUIUpoBaTh HX, Kak Go-
POTECA ¢ HEKOTOPHIME CHCTEMATRIECKNMHA ommOKaMu B BHe
HEOAHOPORAHOCTH CHPbA, PasiAWdYWii B ammapaType M T. J.

7.1. Peammsanmsa miIana 3KCHEPUMEHTA

K 1npoBefeHno onmHTOBR HEOGXOAUMO THIATENHHO MORTOTOBUTHCA, -
co0parh ONHTHYH YCTAHOBKY, IPOBEPHTH U NPORaINOpPOBATH NPHGOPH,
IIOATOTOBATH MCXOXHOE CHPbE, COCTABATH CIenUalbHHN KypHad. Hyp-
HaJ 3apanee OpOPMIAIOT B COOTBETCTBHU ¢ METONMKOM ¥ IJIAHOM OIIRITOR
TaK, 9r00H OBliIA ACHA MOCIeFOBATEIBHOCTE AelicTBHil. IlepBYI0 crpanumy
MOKHO HDOCBATATH BHIGOPY LENM HCCAEAOBAHUA W IapaMeTPaM OOTHME-
3aInM, ¢ yKasaHHeM MX pasMepHocreil. KemarenpHO HOPETACAHTH BCE
mapaMeTpH, KOTODHE MOIYT CIYKATh XapaKTepHCTHKAME Lporecca W_
yrasarh, Kakad MeKQy HEMH Cym[ecIByeT KoppexAmmdA. Ecjm e cBe-
JI6HHS O KOPPeJNALMHA OTCYTCTBYIOT, WeJecO06pasHo NOXCUHTATh Koad-
PunpenTH napHO# KOPpPeNANAH, NIPOBEPHTh HX SHAYAMOCTH U BHIEIHTDH
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Tpynmy HeKOppeIMpOBARHHX MHapameTpoB. 3arem m3 HAX BHGpars

«TIaBHHY TapaMeTp, NHO KOTOPOMY Oyner IPOBOZHTECA KDYTO® BOC-

xo;mxenne, a_Tpoume napame'rpm camTaTh _ O paHAYeHMAMH. Ha BTo-
poit’ crpaHAle NepeunCINTh (PAKTODH ¥ IIOMECTHTh TAGIHLY YpPOB-
el $aKTOpOB M WHTepBajoB BapsupoBaHus. He 3abyfbre yRasarhb
emMHUIE n3Mepenus (axropos! Jia MarpHIH MIaHEPOBAHUA yA06HO
OTBECTH PAasBOPOT )KYpPHAJA, 9T00H HUMeJach BOZMOKHOCTH JOIOTHUTH
€e O PacYeTHO! MATPUNH, 3a0XCATH NOBTOPHLS OHETH ¥ NPHMETIAHHSA.
Yro6u oferturs pabory n1aGopanTa M WCKJIOINTH OMGKE OIpH BHOODE

yciosuil ourira, B paﬁoqen Marpuie ITaRAPOBARNS nenecoo6pa3no mpo-

" Tipu cocraBmenmum paGodeit MaTpHI nnannponannﬁ Heo6xomuMoO
OCTABHTH MeCTO HJsA CTONOMOB, B KOTOPHX OTMEJAIOTCH [ATH HOCTAHOB-
KH ONHTOB ¥ (aMuinn Ja60paHTOB, eCI¥ ONHTH IMPOBOJAT HECKOIBKO
gemoBeK. ViMen mepes co6oif Imam OUHITOB, HeOGXOMMMO MOMGYHTATE
ROJIMYECTBO MCXOLHOTO CHPbA K. 3apaHee 6ro HOXrOTOBHTE. - FHeia-
TeJAbHO, 4TOOH cHpbe OplI0 ofHOopopHoe. Eciu TpeGoBaHme ORXHOPOT-
HOCTH BHIIOJHHTE HEBO3MOKHO, HYKHO 3a0aroBpeMeHHO OIPONEIUTh
KOJIMYECTBO PABAWIHBIX NAPTHA CHPBA ¥ COOTBeTCTBYIOIMUM 0GpazoM
pasbuTh MATPUIY IIarupoBanns Ha Gaoxu. Ha srom Bompoce MH paiee
ocTanOBMMCA HOAPO6HO. OTHebHEIE CTPAHHIE HYKHO OTBECTH A Pac-
TeTOB, KOTOPHE HeOOXONUME JJIA OIpefielleBHsA KOJUUECTE BCeX KOMIO-
HEHTOB PeaKIMH ¥ T. I, & TaKKe [UIA aHaJIH3a Pe3ayJbTaTOB DKCIIE PHMEH-
Ta. Bee PacueTH MOJKHH COXPAHATHCA 10 OKOHIAHHA PAGOTHL.

IHpamep 1

B KauecTBe mpuMepa mpuBefeM oQopMIeHHME JKypHAia IPH ONTH-
ME3AIEHR Ipoliecca IMONy9eHAsA CyAbpaauMusnmna.
Cmpanuya 1

‘{} IraBupoBanye SKCHGPHMEHTa LPH  OHTHMHBANMM  OPOIECCA
NOIYYeHAA CyabhagaMuzuHa

"/} llens HecaeMoBaHMA: OIpeflelleRVe ONTHMAJBHHX YCJOBHE Ipo-
.Hecca KOHJIeHCALIIH CYNbITHA C aueTnnaueTOHOM B IPHCYTCTBHE YKCYC-
HOIf KHCJIOTSL.
.,.g HapameTphi, XapakTepuayoiue nponecc
y1 — BHIXOJ cyab(aJuMH3NHA IO CYABIHHY (B %),
ys — KauecTBO Cyab(afnMuaHHA.
x' } DopMyIHpOBKA 3ajAUA ONTHMUIALMH
" IlocTmsxenne MaKCHMAJIBHOIO BHXOAA cynb(bannMHanHa opu Ka-
decTBe, y;(onne'rnopmomeM Tpe60BaHHHM d)apmaxonen. ‘

146 B



1 — sBisercs mapamérpoM ontumusarnma (y1 — 1060%),

. Y3 — CIAYKHT OrpaHHYeHmeM.

KawectBo mpopykTa ompefesisierca no NPOUEHTHOMY CON@PIKAHMIO
CYAb(aAMUEAEA B HOIYIa6MOM HPOAYKTe H II0 er0 TeMIepaType IIaB-
Jenusa. CormacHo TtpeGoBaHMAM (apMaKome:d COZEP;KAHUE OCHOBHOI'O
BeIfeCTBA B IIOJy9aeMOM NPOAYKTE JOHO OHTh He MeHee 99% , a TemMne-
parypa miapieHHA NOJKH& HaXOUTECA B mpefenax 196—200° C

¥va>99%,196°C < y"s < 200°C.°

Cmpanuya 2
5) axrops, onpejieaA0MEe IPoLEce

71 — BpeMs peaxnmm (uac),
72 — coplep:xaHWe ameTHIANETOHA B peaknuomHO# Macce (%),
Zs — cofiepiKaHEe YKCYCHOH KHCJOTH B peakIuoHHOH Macee (%),
4 — TeMueparypa peaknomoHHOE Maccu (°C),.
Zs — KauecTBO amermaaneroHa (%),
Z¢ — KagecTBO cyabrmua (%).

[) Br6op BapeupyeMBIX (aKTOPOB

IlpuBATO pelmenne M3MEHATH B ONHTAX HepBRle. TPH ¢QaKropa.
Kagecteo anermnaneToHa @ CyJabruHa pelieRo MO PKUBATH HOCTOAH-
HHM (TaKHM, KaK Ha JlelicTBYIOIieM IPON3BOJICTBE) '

T = 90%; % = 98%. -

TeMmmepaTypa peaKkuuoOHHON CPeJ(K ABIAETCA HPOM3BOJHON COCTABA
H nasiaenus. 1105T0My, eciu He IPUMEHATE CIEIMATLHHX ¢II0C000B BOZ~
ZlelicTBEA HA TeMIepaTypy, OHA He ABJIAECTCA He3aBMCHMON BEJIMINHON I
He MOMKeT CIYKMTb B KadecTBe (axropa. OfHAKO TeMIepaTypy Heof™
XOANMO KOHTPOJHPOBATh B TeUeHNE BceX ONHITOB.

c mpanm;a 3
BriGop Texmoxornm

Cynbrus 3arpyHaercs OJHOBDPEMEHHO C AalleTHIAIIETOHOM H YKCYC-
HOH KHCJI0TOH. PeaKnus HpOBOJMTCA HPH NepeMeNINBaHUM PeaRIMOHHOK
cmecr. TIponsBomurca HeMPEePHBHHIY OTTOH BOJHI,

HeoGxonmmble aHAIH3EI »

AHAaIN3 MCXOJHOTO CHPhA: 1) ameTHaaneToHa, 2) CyAbIUMHA, 3) Y-
cycHOR KucaorH. (CiefyeT OnHCcaHWEe METONUK aHAJNA3A.) o

AHaJu3H TOJXyYaeMHIX OPOAYKTOB: 1) cyiah(amuMuM3NHa B Ocajxe,

2) cynndappmmsura B ¢uasrpare, 3) cyabrasa B guabrpare. (Caegyer
OIHMCAaHU ¢ MEeTOIMK aHaJAU3a.)
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Onncantie prcnepimenTansaoft yeTanonkit

OnHTH LpPOBOAATCH Ha AafopaTOPHOM yCTaHOBKe, COCTOAMEH M3
CTEKJIAHHON KOHMYeCKOH Koa0H eMKocThlo 250 M.a, cHabKeHHOl MeTas-
JIA4ECKOHl AKOPHOH MelaJKo# ¥ o6paTHRM XojopmabEuKoM. Temnmepa-
TYpa PeakIy@OHHOH MAacCH M3MepseTcA TepMONapoil, MONKIIOYeHHOH K
9JIEKTPIYECKOMY IIOTEHIHOMETPY, M HeNPePHBHO 3alMCHBaeTcd Ha
kaprorpammy. KouGa oGorpesaerca 3IeKTpHICCKOl HaHell, HATIOTHEHHOHA
Ba3eauHOBHIM MacjoM. Temmepatrypa B GaHe aBTOMATHYECKH peryJiu-
PYyeTCcA ¢ IOMOMBIO pesie ¥ KOATAKTHOIO TEPMOMETPA M IOANe PHHUBACTCS
oxono 160° C

Cmpanuya 4
Bopi6Op OCHOBHOIO YPOBHH U MHTEPBAAOB BaphupPOBaHUA

Jaa Toro uTo6H BHOpaTh ypoBHH $aKTOpOB, caeayer cobparh u
IpoaHaJH3HPOBATH JUTePATYPHEE ¥ 3aBOJCKIE JaHHHE.

IIo 3aBOJICKOMY PerilaMeHTy IPOLECCC HPOBONUTCH IPH CHCAYIOMIX
yenosuax: ;1 = 27 wac, a2 = 4 %, s = 16%. Ilpn sroM 1 = £4Y%.

Ony6:mxoBannbie jaHHbIe W CBeJleHHA M3 OTYETOB (AllpHOpHAA
HERQopManns). Binapne ppeMeHn peaknum (x1). Io moBoxy onrumans-
HOrO BpeMeHY peaKuuy B 7a60PaTOPHEX YCIAOBUAX MMEIOTCA HPOTHBOpE-
yupsie JanHNe. Tak, B ordere Ne { yKasaHO, 9TO OUBITH NPOBOJAHINCE
npu 7 = 21 uac, sarem BpeMsa yMeHBIININ 70 12 uac.

YMeHbIIeHNe BPeMEHH HE CHUBMIO CYUIECTBEHHO BHIXOJ peaKildu.
B oruere Ni 2 onmHMCHBAIOTCA OUHTH C pasymYHEIM BpeMeHeM: 18, 24 n
30 uwac. Hamgyumuii BHX0J HOAY9eH NPH x1 = 24 uaca.

Bansnne m30piTRa aneTHianeTona (x2). Ilo nosopy BAuMAHNA W3-
OHTHA aneTWIaeTOHA OT CTeXWOMETPHIeCKOTO COOTHOIMICHWS TAKIKe
HMEIOTCH IPOTHBOPEYMBHE JaHHEe. B 0JHOM oO19ere yKazaHo, YTO
coflep:xaHMe anermiaaleroHa cBepx 10% saBasercsa HememecooGpasHbIM,
B IpyroM—ONTHMAJBHEM cunTaerca 40% us0HTKa ameTuIaNeToOHa.

Tabnuma 7.4
¥YposHH (PaKTOpOB M MHTepBanLl BapbHpoBAHUS
Harropu -1 0 +4 I PasmepHOCTD
7 16 18 20 2 wac
;; 20 24 28 4 %
zs 12 15 18 3 %
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Bausnue yreycmolt kmeiotst (is). Boiipoc 6 pruanui npottentaoro
COMlePIKAHMSA YKCYCHOI KUCIOTH CHeNHMAalbHO He uccaefopas. Caunraercs,
910 T3 nexecoobpasuo monaepHuBaTh oKoino 16—17%. Ilpepnomaraer-
€A, 9T0 9TO PACTBOPUTEN b B eT0 KOHIKEeTPANHA MOKeT N3MEeHATHCH B IMH-
POKUX IIpefenax. ‘

Ha ocHOBaHHM aHAJM3a HMEIUIMXCA CBEJEHHI pelleHO BHOpaTh
ClefyIONyie YPOBHH U HHTEPBAJH BapbupoBanusa paxTopos (rabu. 7.1).

Cmpanuya §
Pacuer KOMNOHEHTOB PeaKmuy
aALeTHIANETOH CYNBIUE YKCYCHasaA KHUCJI0TA
(o]
\ v
CH—CO HsN HaC=C\
| | %
CH C ~NHSOz( |NH, — %
{ I
CHs;—COH HN
100 214 64
cynspaguMusus
CH3—C-—N
Il v
- HC—C=NH802Q | NHe + H20
l ,
CHs—C—N .
278 18

Pacuer mo crexmoMerpH9eCKHM COOTHOmeEHHAM Ha 12,5 ¢ amerwi-
aleroHa

100 — 214 4425 on '
25—z w0~ 207

anerunauerosa — 12,5 e, cyasruna — 26,7 e.
Pacuer anermaamerona ¢ wabruiTrom 20%

12,6 +12,5-0,2=15¢m . A

Crpanuna 6 npueejena B puge tadm. 7. 2.

Umes raryo rabauny, MOKHO HPHECTymATH K 06paborke sKCmepu-
MEHTaJbHHX NaHHRIX.

I. Kasepan ropusonrambHas cTpoKa MaTPUIE — 9T0 ye-
JIOBMA OIHTA. YCJIOBHA ONHTOB UPE3BHYANHO PasHooGpas-
HH. Beap My 3aHmMaeMcd IJIaHEDPOBaHHEM MHOTO(AKTOP-
HOTO SKCHEePHMEHTa, KOTJa Bce (AKTOPH MBMEHAITCA OFHO-
BpemenHO. [IpucTynas K HIaHUPOBAHMIO SKCOEPUMEHTA, MEL
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Tabonma 7.2

‘Cmpauuua 6. Marpana nIaHEPOBaBRUA M pesyipTaThi skcnépumenra

Yy — BBIXOJL Y’ — comep- |

s xt X2 %s | peaxnmit, % wanne, %

L) E =] Hara, Bpemsa

28Exg | mposenenun : ] : =l

GEECGE8|  omsiron S z|H4 |5 z|E4

og E-g.ﬁﬁ ol 2 = S%:ﬂ SEB EEE 55’9

Zalcnas 25| 8|.| 8| BRE| BRE |BRS | BAE
2 | 10/111, 8 uac 80,23 94,2

115 | "YIV § oo |16 —{20|—12) 51" 5a| 82,08 gg7g | 97,05
6 | 24/111, 8 wac |, |. 86,50 99,6

21 43 | 141V 8 wae |T]20 12012 84.80| 85+65| 100.0 | 99.80
1 8/111, 8 wac .| 82,45 99,2

31 45 | 21V 8 wao 7|16 |28 |12 82.10] 82+27) 10000 | 9960
7 | 27111, 8 wac ol yol 89,50 99,8

41 40 | 61V 8 vac [HOT8{12] 9130 0140 gg)9| 99,85
3 | 12111, 8 uac 85,10 99,5

51 46 | 271V, 8 uac |—|16[J2011[18] 85 80| 84,95| 99’8 99,65
8 1/1V, 8 uac 90,30 99,6

6 | 14 | 16/IV, 8 uac |+|20|—|z0{+ /18] — |89,95 — |99,65
14 | 471V, 8 uac 89,60 99,7
4 | A5/111, 8 wac 85,60 99,5

T 12 | 12/1V, 8 uac |—|16|F(28|T[18| 84 00| 85:25| gg)6 | 99,55
5 | 20/I1I, 8 uac A 88,02] aq e 99,5

B 1 41 | “9/1V. 8 nac |T|2OT[28( 1|18 8848 88:25| gg.7{99,60

HBONKHBL OTRA3ATHCA OT IPHBEIHOTO OHOPAKTOPHOTO DKCIE-
PHUMEHTa, KOTODHEI UPOBOAMTCA N0 NPHUHNUNY <«H3MeHAR
ofuH (AKTOpP, & DpouMe JieP:Ku TOCTOAHHBIMEN. '

M=u x0oTEM 3aHEMATBCS UCCAEJOBAHHEM CIIOKHHX MHOTO-
(GaKTOPHEX cHCTeM U HOHWMAaeM, 9T0 OFHOPAKTOPHHE dKCHe-
PEMeHT HaM He moMojKeT. VI 8T0 He TONBKO Halle MHEHUE.
Y. P. Ombu B0 «Bmegemmm B KmbGepuerury» mmcai: «Tor
daKr, 9T0 B TeUeHHEe CTOJOTHHA MOIJAE TPUHUMATH TAKYI0
HOTMy, Kak «U3MeHAHTe (PAaKTOPH IO OJHOMY», IOKA3HBAaeT,
9TO y4eHHE BaHEMaJauCh B OCHOBEOM HCCIEJOBAaHVEM CHCTEM,
HOIYCKAJOMWX 9TOT MeTOH, W60 B CJOKHHX CHCTeMaX OH
"9a¢TO HEOPAMEHHWM IO CYIMECTBY.

Ho, moer Gurhb, BE EMeeTe [pyroe Mueane? MomeT OuTh,
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u;——'remnepa-
TYypa IIpuMeuyaHUA
niaBienes, °C
& | Ea ‘
Bok %%a Hauano KUpeHUs Hauano Brinanenne !
gag ggz IIOMYTHEHHA QCaHKa
196 ‘196 5 8 uwac 45 murn | 20 wac 20 mun | 20 dac 40 mun E
197 ™1 8 uac 38 wmun | 20 wac 18 mun | 20 vac 35 mun |g
197 196.5 8 uac 38 mun | 20 wac 20 mun | 20 wac 40 mun § E%
196 "1 8 uac 40 mun | 20 uvac 23 mur | 20 uac 43 mun 8 Bsd
195 |40z 5| 8 wac 32 wun | 20 wac 40 wun | 20 uac 55 mun |5 8§E
196 "1 8 wac 30 mun | 20 uac 45 mun | 21 uac é%gg
N E4
196 196.5 8 uge 20 wun | 20 uac 20 uac 32 mun E ‘:Eu:;;
197 | 8 yac 25 mun | 20 uac 15 mun | 21 uac , = Egﬁ
197 197.5 8 use 25 wun | 19 vac 19 uac 15 mun E:{‘é‘(
198 ' 8 ugc 25 mun | 19 uvac 05 mun { 19 uac 18 mun Z
196 8 wac 30 murn | 20 yac 10 muw | 20 wac 35 muwn |©
— | 196 ,0 IIpu KUOeHIn K3 KOJOH CHIIbHO BHOPACHBAIO (0315343
JHUTKOCTD TOBTO-
puTD!
196 8 xac 20 wmur | 20 xac 20 uac 20 suw
497 1965 8 yac 25 mun | 18 vac 15 mun | 18 uac 35 mun
196 1 8 uac 28 mun | 18 uac 45 mun | 19 uac
197 197.0 8 uac 35 mun | 20 wac 45 mun| 21 uac
197 | "7Y ) 8 wac 32 mun | 21 uac 21 wac 45 mun

BHl CUHMTAaeTe, 4TO OXHOPAKTOPHEE HKCHOPHMMEHT NPUMEHUM
HEe3aBHCHMO OT CAOKHOCTH CHCTOMBEI?

Ia. Obparurech K NYyHKTY 1.
Her. O6paruTech K OYHKTY 2.
He 3nao, O0paruTtech K HYHKTY 3.

i. Bst cumtaere, 9T0 OAHOPAKTOPHHM 3IKCHEPUMEHTOM

MOKHO IIOJb30BATHCH IPHM WCCAENOBAHMM JIOGOH cHCTEMH.

Jlapalite moCMOTPHM, 9TO BHAYUT OFHOPAKTODHEIA DKCIe-
PHEMEHT IpPH HCCIe/[0BAHWE ceMudaKkTopHOR cmcremel. Wraw,
SKCIEePHMEHTATOP X0YeT HCCAefOBATH BIMAHHE cemu (aKTO-
poh Ha HeROTopHﬁ mapaMeTp OONTHMH3AIHA H DellWJ OPOBO-
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. BETH ONHODAKTODHHI drcmepmment. J{as Toro 4robH HoCT-
pouTs KpPUBYIO,  OOHUHO 0epyT dYeTHpe-UATH IKCOEPUMEH-
-TaJpHEX To9eK. BosbmeM getnipe Toukn. Heobxogumoe ko.m-
YecTBO OIHTOB IIPH pPeaNW3aniM BCEBO3MOKHEIX KoMOWHA-
omit pasEo N = 47 == 16384. CoBepmenno fCHO, 9TO TaKOe
KOJIMIeCTBO ONEITOB pead30BaTh HEBOSMOKHO. JHAYUT,
9KCIePUMEHTATOD NPOH3BOJIBHO OTGPOCHT 0YeHbh MHOTHME KOM-
fupanpn @ peanusyer HeGOJLUIIYIO YaCTh ONKTOB, H3MEHA
$aKTOPDH N0 ONHOMY UPH NOCTOAWHHX BHAYCHWAX NPOTIUX
daxropoB. Torma ecrecTBeHHO BOSHHKHET BOOPOC, KaK OyayT
BHITJIANETH KPHUBEE, eCIu unpoune PaxTops 3acrabuiusdgpo-
BaTh Ha Apyrom ypoeue? Hecomrenno, kpussie nusmenarcs, Ile-
pebpars Bce KoMOumHanmu — 3HauuT nocrasuth 16384 ommira.

Ha npefRAymux CTPAaHANAX ME PACCKABEIBAIK BAM O
MaroBOM NPHHIHWLOE HCCIeJOBAHMA NIOBEPXHOCTH OTKJIHKA
% 0 npobHOM (AKTOPDHOM DHCOEPHMEHTe. DCe 9TH IpHEMEL
H MeTOJE MPeJJIaTaloTCA YKCIOPUMEHETATOPY /A TOro, 4TOOH
OH MOT PasyMHO MHHHMHBHPOBATH YHCJIO OLBITOB,

HaBepHoe BaM ueecoofpasHo eme pas mpoInTaTth raI. 1,416, a
saTeM BePHYTBCH K IYHKTY I m BHIGparh Apyroi orser.

2. Bwr HaxoguTe, 9TO MOJB30BATHCA ONHOPAKTOPHEIM IKC~
MePUMEHTOM IPH MCCHEKOBAHWH CIOMKHEIX CHCTeM Hemeje-
coo6pasuo. Hy uro 3%, BH Xx0poIo YCBOWIIH Te OCHOBHEIE 1010~
WOHHA, KOTOPHE Ml M3JATANH B mepBoM, YeTBepTO# W mrec-
7ol riase.

Ilepexomure K myuxry II.

3. Bu orBerunm «He 3malo». Hac 310 09eHDb omevanmio.
Ha nporsskennu Bcell KHHTH, ocobeHHO B 1. 1, 4 m 6, Mu
OHTAAKCH IOKA3aTh BAM HEoOXOXMMOCTh HAAHWPOBAHAA MHO~
ropakTopHOTO dKcmepumMeHTta. [laBaiite eme pas mpoaHasiu-
BEDYeM, B 9eM COCTOHT He[I0CTATOK ofiHOaKTOPHOTO BKCIIe-
puMeHTa M I0YeMY WM HeHesiecoo0pasHO HOJb30BAThCA IPH
HCCJIeIOBAHAA MHOTOPAKTOPHHEIX CHCTEM.

Ilpn opHOdaKTOPHOM dKCIEPHMEHTe,™ BADBUDPYA OFHUM
dakTopoM m crabmamsmpys BCe OpOYMe HA HPOH3BOIBHO
BHODAHHEWX YPOBHAX, DSHCICPUMEHTATOP MOJydYaeT B3aBH-
CAMOCTS HapaMeTpa ONTHMHBAIMH TOJBKO OT OJHOIO dax-
TOpPa H ONpeflesifAeT JOKaABHKE onTaMyM. “[lanee, o moBTO-
pAer aHAJOTMYHYI0 NPOHEAYPY AMAA BTOPOTO, TPETHETo
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# k-ro daxropa. B pesyabrate Afmrensholt u Kpoitotnont
paborh, Tpebymouleil MHOTO CpelCTB M BpPeMEHH, OIEITHHE
HaHBREe OpencTaBIAlOTCA [JeCATHKAMH I‘pa(i)HKOB, KOTOpHIE
B CYIIHOCTH HMMeEIOT EJIJIK)GTpaTHBHHﬁ Xapakrep. :

3a BpeMsA oKCIepHMEHTa MOTYT HPOMCXORHTH H3MeHe-
HEA B anmapaTtype, CHphe # T.[. Bce 910 BHOCHT M3MeHeHUsT
B pe3yJabTaTH 9KCHEPHMEHTa, BCJAeACTBHe 49er'0 JaHHBIE MHO-
TEX OIIHTOB ABIAITCA HECONOCTABAMEIMH. B uja"gupoBa-
HHAH BSHKCOepHMMEeHTa paspaﬁorana YeTKad CTparernfd oKcHe-
PUMEETHDPOBAHUSA. OJKCIGPEMEHTATOD MOMKET MHHUMHUBHDO-
BaTh YHCJIO OOHTOB, IOJNB3YACH INATOBHM NIPHUHIHUIOM H
JIpOﬁHI:IM IJI8HAPOBAHHAEM.

ITocmorpute 1. 4 1 6.

Wmetorca cmocobri 6opsOH ¢ HeKOHTPOJIEPYEMHM Apeii-
¢doM, BHIBAHHHM H3MEHEHWEM aNmaparypsl, CHPbA X T. II.
(O6 aToM Mzt pacckaeM Bam B 3TOH I'zase). Bee 310 He npe-
AyCMOTPeHO B OfHO(PAKTOPHOM SKCHEPHMEHTe.

Boaeparutech k¥ DyHKTY I u BHOepnTe IpaBUIBHHE OTBET.

II. Ham npuminaock cheaaTes AOBOJBHO G0JbIIOE OTCTYI-
aepme. BosBpatumes k MaTpmume miaHmpoBaHMS.

OpaoBpeMeHHOe H3MeHEHHWE BCeX (AKTOPOB BHOCAT B
ycnoBua omHTOB Ooabmioe pasHooOpasume. PasHooGpasme
yBeJIMIABAeTCH C POCTOM uYEcia (aKTOPOB. i

Obparnre, mokaxayiicra, BHEMaHWe Ha MAaTpuIy Ha
crp. 135 (mMarpmma npegmpgyme# raasw). B ombite N 1
Bce AaKTOPH HAXOMATCA HA HWKHAX YPOBHAX. JTO 3HAYHT,
970 OIHT HPOBOAUTCA IPH CAAYIOMHUX YCAOBUAX: Ty — COOT-
vHomenme MexAy NaOH u gmermaxapbamummomiaxazopmmoMm
1:1, %, — cooTHONIEHWe MeXAY NHOEPASHHOM K JUBTHI-
 kapbamuaomaxaopmmom 1 : 1, ¥; — Bpemsa BHAEPKKH, 3 ua-
ca, Ty — Temmeparypa, 20° G, ¥; — BpeMsa npHiWBA AUOTHI-
KapbaMuHOMIXIOpHAA, 20 MUK,

B opmite Ne 2 nepsiie fiBa darTopa mOAAEPKHBAIOTCA HA
BePXHHEX YPOBHAX, & BCE OCTAJbHHE — HA HWKHEX. B omeite
Ne 3 Ha BepXHUX YPOBHAX HAXOHATCA Z3 U &y U T. I. B mocaen-
HEM OUbiTe BCe (PAKTOPH, Kpome @5, BAXOPATCA HA BEPXHUX
YPOBHAX.

B pesyubraTe TaKOro MHOT006pasus ycaoBmii IOJy9aI0TCA
pasIuuHHe SHAYeHWA NapaMerpa ONTUMH3anud. 1ak, Had-
MeHbIHee 3HaUYeHMe B Marpmue — 45,3%, a mamboapimee —
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84,8%. Bra pasmiiia Bechua ofiryriMa # MoMEO éRefarb
BHIBOJ{, 9TO yCJI0BHA omnTa Nt 5 ayuime, geM. yCJOBHA ONETA
o .
Ho Beerd am merko onpeneJme, 9TO Of{HH ONEIT JIy9Ie
Bpyroro?
Tlocrapaiitech, moskaiyiicra, OTBETHTH Ha TAKOM BOLPHC.
- Haxommre nm BH, uTo yeaoBuA ounita N 3 Goliee BHITOTHH
¢ TOYKEK BPeHHA BENWIHHE. NAPAMETPA ONTHMMABANEMN, TeM
omsita N 4 (y; = 48,1, y, = 46,0)?

" la. OGpaturech K LYHKTY 4.
Her. O6pararech ¥ uynkry 5.
He snaro. OGparmecn K OYHKTY 6.

4 u 5. Orpedas ¢ga» W oTBEYAs «HET», BH jaeTe Hempa-
BHABHHE oTBeT. Horga BH oTBeTHIM «Ja», BH DPYKOBOJCT-
BOBAJIMCH TEM, 9TO BHXOJ peakumdg B omuté N 3 ma 2,1%
phime, geM B omnite No 4, Cysxpemma momo6HOTO popma OYeHb
9a¢T0 HCXOOAT OT BKCIEPUMEHTATOPOB, KOTOPLC He MOJB3Y-
0TCA MATeMaTHKO-CTATHCTHICCKUMH METORaMH. OKCIepH-
MEHTATOPH, BOODPY)KEHHHE  CTATACTUYECKAMH  METO[aMH,
mocrymawT Oonee ocroposkHo. OHM [OJKHH TPOBEPHTH,
BHAYMMO JH OTIHIAIOTCA Pe3yibTaTsl omnToB Ne 3 u N 4
AEpyr or Apyra. ATyuTHBHOE MHEHWe ABIAETCA pe3BHYaiino
cnabHM yKazaHMeM Ha BO3MOKHOe NPEBOCXOLCTBO - OIHITA
Ne 3. Hymmwm o6sexTuBHbe onenxn. IIpexge Bcero Bam

nomkEa OHTH M3BeCTHA OMMOKA ONAITA, KOTOPAas MOJKeT
OHTD CTOJB GONBINON, 9T0 PasHANA B BHXONE IHOTOHeT HA ee
$one. Toraa Mommo crasars «Her». M, Hanporus, ommGxa
MOKeT HMeTh CTOJb MaJylo BeJIMYUHY, uTo pasuumua B 2,1%
oxaxkerca 3maummoit. Torma MomEO OTBeTHTE «Jay. Toxa
'MH He 3HaeM OWMOKY ONEITA, HAM HAYEr0 HE OCTAETCH Ae-

JaTh, KaK OTBETUTH «He BHaIO».

Hak MOMHO BHYMCJNTHL OMMNGKY ONIHTA, BH Y3Haere Ha crp. 155.
Bepunrecs ¥ mynkry Il u Brifepure IpaBUILHHI OTBeT.

o~

6. Bu orBerminm «He 3HAKY W IOCTYNWIN COBEpPIIEHHO
npasmapro. Ham Hemssecrma ommlka onmTa, TO2TOMY
MHL He MOJKeM CYAHTH O TOM, BHAYMMO JIU DPasaHIaoTcd pe-
3YJMBTATE THX JIBYX OILITOB.
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Ecinm msrecTHA omabxa oumTa, TO 3HAYAMOCTL pasid-
quji ABYX CPefiHAX MOKHO HPOBEPHTH C IOMONIBIO [-KpUTe-
pus (xpurepus Croiofenta) mo Qopmyre

yl—“yz
1 1
T
rie
7; — CpefiHee 3HAYEHWEe BHXOHA B OFHOM OIBITE;
J» — CpeflHee 3HAYeHHe BEIXOfla B APYTOM OIILITE;
s — ommbra ompiTa (paccMarpmBaercd cIydail, xKorga omub-

KH [JIA TePBOro M BTOPOI'0 ONEITA GIUBKH OJIHA K APYT0il);

1, — KOJMYECTBO HAGMIOHEHHN B HePBOM OILITE;
n, — KOJMYeCTBO HabMIOHeHWHA BO BTOPOM ONEITE.

Jra dopmyna DpefHasHaYeHa HJIA CPABHEHHA CpPeTHUX
3HaYeHHA [BYX MajelXx BHOODOK C PABHHIME JUCIEDCHUAMHA.
IIpoBepra 3HaumMoCTH BefeTca Mo Taby uPOBAaHHEIM 3HAaUe-
HHAAM {-Kpurepus *.

Tak, ecam B mameM ciaydae s = 1, KOIH9ecTBO - mapai-
JeJBHHX OIHTOB OJAHAKOBO W PABHO JIBYM, TO

f=—2 21, \
1]/1 LI
71732

Yumeno crememeit cmoGopu  paBEHO 1y + ny, — 2 = 2.
Ta6hwdnoe 3HAUeHWe {-KpATepHA AAA f=2 m 5%-HOro ypos-
HA 3HAYMMOCTE paBHO 4,3. IT0 03HAYAET, 9TO BEPOATHOCTH
TOT0, YTO OpH 2 CTemeHSX CBOGOAN 3HAYCHWE BENWIMHH f
Gyper Goabme mo alconioTHOM Benmumme dem 4,3, pasHa
0,05. llockonpky oKCHepEMeHTaNbHOe 3HAYeHWe ! MeHbIIe
Taﬁmmnoro, T0 ¢ BeposTHOCTEI0 P = 1 — o = 0,95 moxmo
CYMTATh, 9TO PASHUIH MeKAY PesyiIbTaTaMH JBYX OIHTOB
HeT.

A Temeph HO3HAKOMEUMCA ¢ BHUACAEHWSM OMMOKM OIHTA,
WM, KaK ee JAaCTO HABHBAIT, OIIMOKH BOCHPOMBBOAMMOCTH.

7.2..Ommbka napalreIbEMX OIMBITOR

Hamauii 9KCHEPEMEHT CONEpIKAT 3JIeMEHT HeONpeleleH-
HOCTH BCIE[CTBHE OTPAaHMYEHHOCTH SKCIePHMEHTAIHHOTO0 Ma-
repuana. IlocramoBka | HOBTOPHBIX (HIH HapaJIJIeJIBHHX) OIXBE-

* H. Beiigu, Cratucradeckne MeTogsl B (momorme. WLJI., 1962.
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TOB He flaeT HOJHOCTBIO connanamm;nx PesyiabTaTOB, MOTOMY
9TO BCETZia CyMIeCTBYeT OMMOKA OMEITA (omu6ra Bocmpowns-
BOAAMOCTH). JTy OMMOKY ¥ HYKHO OLUEHUTH 10 Hapalielb-
HEM omETaM. [l 3TOTO OMBIT BOCHPOM3BOAUTCA HO BOBMOMK-
HOCTH B OJMHAKOBHIX YCIOBHMAX HECKOABKO pas W 3aTeM Ge-
perca cpefHee apudmermuecKoe Bcex pesynbraToB. Cpexmee
apapMeTHIecKoe J PABHO CyMMe BCeX 1 OTHEIBHEIX DPe3yib-
TAaTOB, [eJeHHOU HA KOJHYECTBO MapajjeJbHLEIX ONHTOB N

n

-y

_ ynt+unt...+y, T
y=— n -~ n "

OTkioHenue pesynbrara na060OT0 OOHWTA OT CpPeIHETO .
apuMeTHIECKOTO MOKHO INPEICTABHTh KaK pasHOCTh Y, —
— §, e y, — peayJbTaT oTHexbHOro ommita. Hamwume orrimo-
HEHAS CBUAIETEJIHCTBYeT 00 W3MeHYHBOCTH, BADHAIMK 3HAYe-
HEH TOBTOPHHX onwToB. J[ia wmsMepeHus »sTolt maMeHun-
BOCTH ¥allle BCEro MCIOAB3YIOT A HCT e p ¢ 1o, Jlucmep-
cmell HaBHBAOTCA CpefHee 3HAUCHWE KBAJPaTa OTKJIOHEHMH
BeJWIMHE OT ee CpefHero sHaueEma. Hucmepcmsa oGosma-
qaeTcsa s W BHpaykaerca QopMynoi

Dy,— 9°
1
=—==T

rge (n — 1) — gucao cremeHeit cBOGOABI, PaBHOE KOJMYE-
CTBY OLHITOB MEHYC egmumia. OgHa crelleHb CBOO O HCIOAb-
30BaHA [JIA BHYUCJIEHAS CPeHETO.

+ Kopenp xBafpaTHRE W3 AHCOEDCHA, B3ATHMA C [IOJOKH-
TeJbHHM 3HAKOM, HASHBAETCS CPEIHUM KBafXDATHICCKUAM OT-
KJIOHeHWEeM, CTAaHAADPTOM WM KBaJPAaTHIHON omubKol

n
— 2
%}(yq 7)
\/ ’S-—= n-—1 y
- CraEzapr mMeeT PasMePHOCTH TOH BEJWUYUHHI, KIA KOTO-
poit om BhigucaeH. Jlmcmepems ¥ CTaHZADPT -— ITO MepHl
paccesHEA, M3MeHIMBOCTH. Yem Oonbule RuCIepCHA W CTaH-
napT, TeM 0oJbIIe PacCesHH 3HAYOHHA NAPAINNeNBHEX OIA-
TOB OKOJO CpefiHero BHATCHWS.
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III. PaccrasmBasg o pacdueTe CpeZHero B3HAYeHAA, MEI
yooTpeGuam Taxkyio (OPMYJIHPOBKY: CpefHee apHpMeTH-
YeCKOe PABHO CYMMe BCeX N OTHENBHHIX pe3yJIbTaToB, He-
JeHHOM HA KOJNHYeCTBO NapajielbHHX omnuTOB n. He BO3-
HEKJO JH Y Bac yKeJaHWe HAJIOKUTH HEKOTOPOe OrpaHHIeHEE
HA TaKy©w QOPMYJIMPOBKY?

Ha. O6parurech K WyHKTY 7.

Her. O6parutech K MyHKTY 8.

(3mech, moporoit YuTaTEdAB, MBI XOTHM CKA3aTh BaM BCIGH 34
ITlndparopom: «Hak HE KODOTKE CI0Ba «Za» E «HET», HO BCE 3Ke
oHU TPe6yT CaMOro CepheSHOTO PABMEIMIICHUAY).

7. Tarkan ¢QopMynmposKa BH3BaJa Y Bac HEKOTODEHE
pazmumnennsa. [leficTBUTENbHO, YHTATENb, WMEIOIMWE Ma-
TEMATAKO-CTATHCTHYECKY0 MOArOTOBKY, MOMKET [ONOJHHTH
oy QOPMyJMPOBKY, ¥ oHA OyNeT BHIIALETH Cle[yIOIMuM
ofpasoM: cpemHee apudMermIeckKoe PaBHO CyMMe BCEX 7
OTeNBHEX DesyJbTaToB, eJeHHOH HA 7, eCAH OHH HMEIT
HOPMAJLHOE paclpefieleHHue.

janpuMep, ~ HAJARYAE PO3KO OTKIOHARIMXCA Ppe3yb-
TATOB (TAK HABHBAGMHX TPyOHX HaOIIOJEHHE) C] OBEJIGTeJIB-
GTBYeT 0 HAPYIICHAN 3aKOHA HOPMAJIBHOIO DPaclpeeeHus.
Ilpn mammumm ~rpy6ux  HaGmogerwi HYKHO cHAYaga HX
ACKIOTNTE, 4 3afeM HOfICYUTHBATE CPefHee apEPMeTHIeCKoe
¥ [HECHEPCHIO.
" Jlamee MBI OCTAHOBHMCA HA 3TCM BOUpoce IompobHEe,

Ilepexogute k myHKTY IV.

8. Bul He uyBCTBYeTe HeOOXOMEMOCTH HAIOKUTE HEKOTOpOE
orpaanvenye Ha GOPMYIHPOBKY CPelHETO apUPMeTHISCKOro:
cpenHee apupMeTMIecKoe PABHO CyMMe BCeX N OTHEABHEIX
pesyibTaTOB, MEIeHHON HAa KOJMYECTBO NAPAJUJIEIbHHIX OIIH-
ToB n. Tem He MeHee orpaBWIeHUe mMeercd. IlpmBemeHAEHE
$opMyiIsl cpemHEero apudMeTUIECKOT0 B TUCHEPCHE CHpPaBel-
JEBH, . £CIIK VMEET MECTO 3aKOH HOPMAJBHOTO paclpefeseHns .

PaMrm 3T0i1 KHETHM He IO3BOJAIT CAENATH IKCKYPC B 06-
JACTh MATEMATHYECKOH CTATHCTAKH H LHORPOOHO OCTAHOBATHCH
Ha 9roM Bonpoce. MH MoXeM pPeKOMeHJOBATH BaM KHHTY
H. Beiinn «Cratucrmieckme MeToAs B OHOJOTHEY», THE 3TOT
BOOPOC HM3JIOKEH HA YPOBHE, TOCTYIHOM A HOHAMAHHA
SKCHEePUMEHTATOPOR, :
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OTMeTHM, OJHAKO, 9TO HAJHYWe CPeId MOBTOPHHX OIEITOB
pPe3Ko OTKJIOHAIIMMUXCA Pe3yabTaToB (TaKk HasHBaeMHX Ipy-
66X HabnooeREi) MOMKeT BHIBBATH HAPYIUEHHM® 3aKOHA HOP-
MaapHOro pacupepeienns. Ilosromy HyKHO HCKIIOUATH IpY-
Gile HabaI0Jennsa, a 3aTeM PACCUUTHBATEL CPeHION apudMeTn-
geckyw0 u qucnepemio. IlomHmTe: Maske Taxas mpocras omepa-
UAsA, KaK BHYHCJeHHe cpefHEro, Tpebyer ompefeleHHEX yC-
noBui, B JAHHOM CJlydae — HOPMAJIBHOTO pacmpefielleHHA.
Hapo scerna caemurhb, uroOH He Hapymaamch HeobXoTuMEIe
yCI0BHA BHIOJHEHHA TOH miaIm WHOA omepanumu. Hmaue BH
PHCKYyeTe IPUHATE a0CypH 32 HCTHRY.

Bepmnrechy k nyspkry 111 m BmGepure mpaBmibHBIE OTBeT.

IV. OmuGra ombiTa ABIsAETCS CYMMAapHO¥ BeJIHYHHOH,
pPesyIbTaTOM MHEOTHX OmHAOOK: omaOOK H3MepEeHHE QakTOpOB,
ommnbox M3MepeHMI mapaMeTpa omruMmsanum u Ap. Hammymo
¥3 DTHX 0muboK MO}KHO, B CBOIO 0€De/ib, Pas/ieluTh Ha COCTAB-
JAAI0IHe.

Bonpoc o xnaccupukanmum omuboK FOBOJABHO CHOKEHE X
BHI3KIBAeT MHOro RACKyccumil. B KadecrBe mpuMepa omHOM H3
BOSMOMKHHX CXeM KiaccAUKAarmm MH NOPHBEJeM CXeMy
m3 xmEprg 10. B. Keasauna «Teopma ommbGor ~m3Mepe-
muity (M., map-so «Hegpa», 1967) (pme. 19).

Bce omubkE UpMEATO pasfeNATh Ha [Ba KIACCa: CHCTEMA-
THYeCKUe W CIyJaiiHHe.

1) Cncremarndeckue OmuOKHM HOPOKIAOTCA NPHIAHAMH,
HAeHCTBYIOIMME PeryAspHO, B ONpeAeleHHOM HANDaBJICHAH.
Yame scero 3ty oMAOKA MOYKHO HBYUYUTH M ONPEAEIHTHh KOJH-
9eCTBEHHO.

CrcreMaTmuecke OmEGKE HaxofiaTr, Kaaubpys maMepn-
TedbHHe OPUOOPH ¥ CONOCTABIAA OUNHTHHE AAHHHE C M3Me-
HAOIUMACA BHEIIHMME. YCIOBUAMA (Hampumep, IPH TPagyn-
POBKe TePMOLAPH HO PeepPHEIM TOYKAM, IPH CPABHEHUH C 3Ta-
JIOHHKM IpubopoM).

Ecanm cucremaTHieckue OMEOKA BHIBHIBAIOTCA BHEITHAME
yeaoBusAME (IepeMeHHON TeMIepaTypH, CHPbA A T. A.), CIexy-
eT KOMIeHCHPOBATh UX BJIUAHAC. HKaxr a10 geaaTh, MH IOKaMeM
B CllenylomuXx naparpagax.

.r.)CJIyqanHmMK omubKaMM HA3HBAKTCHA Te, KOYophe IOSB-
AAITCA HePeryispHO, NPHYMHEL BOBHAKHOBEHHS KOTOPHX
HEM3BECTHH B KOTODHE HeBO3MOIKHO YIeCThH 3apaHee.

CrcreMaTudecKHe M CIydaiimne OMAOKM COCTOAT H3 MHO-
KeCTBA 9/IeMEHTAPHHX ommGoK. Jlas Toro 9rofH HCKAIOIATEH

158 : :




Ty PRAERA S 2 S FAS VW il o ¥

OMNBRA PE3VJLTATA -
N3MEPEHN A1 l

CICTEMATUYECKAA
QUINBKA

l {
)
IIOCTOAHHAA HEPEMEHHASL

CHCTEMATH- CUCTEMATHYE-
YEGHKAA OINWBKA --CKAA -OLINBRA

QIIEMEHTAPHBIE

— OIINUBKYA “

|

CIYYARHAR OMABKA I '

:. . " ’ré N'mﬁ' g
5 e 2 BeER | H®
& = EE MEOH,, . a
A 2 EEd SgEzE =
=} = sH=2m srERD o
l TPYEHIE I

Puc. 19. Cxemarnusoe M3oOpamenne KoMIOHenT OuOKN MaMepeHmi

HHCTPYMeHTAJbHHE OmubKE, cieflyer IpoBepATh NpubopH
nepef ONKTOM, WHOTA B TeUeHUe ONHITA K 06GA3aTEIbHO 1OCTe
omsita. OmAbKY OpH OpOBefeHHHM CAMOTO ONEITA - BOSHHKAIOT
BCJIeJCTBYe HEPABHOMEPHOT0 HarPeBa PeaKIMOHHOH Cpe/Ibl, pas-
HOTO0 ¢noco0a nepeMeIINBaHHA ¥ T. . 1IpH HOBTOPEHUH OIEITOR
TAKHe OMMOKE MOI'YT BH3BaTh GoablIOA pasGpoc SKCOepAMeH-
TaJbHKX Pe3yJNbTAaTOB.

Hak Mu ysxe 8HaeM, 0YeHb BayKHO HCKIIOUHTH H3 JKCIe-
PHMEHTAJBHEX JaHHLEX rpyGble ommOKH, TAK HABHBAaeMBll
Opak npu moBTOpHHX onmkitax. Hu B KoeM ciaydYae, KOHEYHO,
HeJb3A BHOCHTH TONPABKE CaMoBOAbHO. Jlma 0T6poca omu-

GOYHRIX OUBITOB CymecTByioT npaBmia.
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V. Han 1 ompefeTeRmA 6par<a HéIOJbAYIOT, HATpiiMep, Hpit
repmii CTEIofleBTa :

u—ﬂ
S

"7

~g/u0{5a Spczmd( /(cfn' ]/15“,‘{,,&

Snavenne ¢ Gepyr um3 rabamunt ¢-pacmpefieserus Crbio-
ZeHTa. OnuT camraercs gpaKOBaH_HHM, eCIIN HRCNePHUMeHTANE-
HOe 3HAUeHHWe KDPHATepHMA ¢ 10 MoAymio Gosbire Ta6nntmoro
smavenns. (¢ 208)

Ilpumep 2 o
O6partamcs k KOHKpeTHOMY npumepy. Ilpm mccremosannu
mpomecca KOPPO3MH YeTHpPe NOBTOPHHX OIHTA HOKA3aMu
CIeRyOmuze 3HAYCHHA cxopoc'm Kopposum: 3,580, 2,370,
2,70 m 2,761 ma/cm® - nac.
, Peaymfrafr IepBOTO ONHTA IOCTABJEH O] COMHGHHe, TaK
KaK OH BHJeJAETCA Ha d)one OCTaJIBHEIX TPeX OHHITOB.
fIznAerca mm mepBHA onuT Gpaxom?

Her. O6parurech K OyHKTY 9.
He 3mar. OGpararecs X myukry 10.
Ha. O6paturech K OyHKTY 11.

9. Bu orsermam «mer». Ilo-BEauMoMYy, BH He IPOH3BeIH
Heo0XouMEle pacdeTH W He HWCIOAb30BaNM KpmTepmit CThio-
Jenra. Ecnu GH Bl clenann Bce HeoGX0AuMOe, TOBaM IPUILIOCH
6H OTBeTHTHL MHAYe.

Bepuurecs kx nysrry V @ BrOepuTe Apyroi oTBer.

10. But orBerunm «He 3Hao». JlaBaiite BMecTe ¢ BaME mpo-
Heiaem BCe HeoOxogmMue pacdeTH. ViTar, pesynsTat mMepBOTO
ONBITA IIOCTABJEH HOX COMHEHHE, HOTOMY YTO OH BHIEIACTCH
Ha OHe 0CTANBHLIX TPeX OHHTOR. MCcKm0InM nepBHit onHT U3
pacueTa M 1o OCTAJBLHHM LPOM3Be[eM BEYUUCICHUE cpepzero
apnggmemqecxoro ¥ CTaHAApTA

§ = 2,370+ 2,';10 -+ 2,761 = 2,613

y/ 0L 00T L0188 _ . /T 059 .
= 51 =017,
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Ecaz npomssenem mposepky uo kpwrepumio CrThioieHTa,

TO, MONAYIUM
3,580 —2,613 0,967
0,17 - 0,47

Hpm aucae creneneit cBoGops f = 2 m yposHe 3BHATUMOCTD.

. 0,05 ¢ = 4,303. DOxcnepumenTanbHOe 3HaYeHme Oosbme Tah-

' AW4HOTO, MOSTOMY COMHUTEJBHHIH pesyibrar MOXKHO CYHTATH
Gpaxom.’

= 5,69.

BepuuTech ® uynkry V u Bofepure NpaBUALHbIA OTBET.

11. Coeepmeénno sepHo. COMHMTeABHEA ONBIT OKA3AJICH
-OpaxoM. 00 2ToM CBUIETeABCIBYeT IPOBePKA TO KPHTEPHIO
CreromenTa.

3mecs IOKasaH CAMEN DpPOCTOH HpHeM, KOTOPHM MOMKHO-

HONB30BATBCA. NPH HCKIOYeHAH OMUGOYHEIX PesyabTaToB.
PeromengyeM Bam HO3HAKOMHTBCA € ApyrumMu IPHMepaMu B
cratbe H. I'' M 1 X e 1 @ H 0 i, onyGauKoBaHHOHA B JKYDHAIO
«3aBofickaa maboparopus», 1966, Ne 1. .

OTMeTEM eIne, YT0 IOBTOPHEG ONBITH HEJB3A HYTATEH C
 IIOBTOPHEIMY H3MEPEHHAME B OJJHOM OUHTe. TaxMe UBMePEHU |
. 9aCTO AENAIOTCA W ABJIAITCA NOJe3HHMHI, HO He MOTYT 3aMe-
- HETH HOBTOPHHX OIIHTOB. '

7.3. Imcunepcusa napamerpa OnTHMH3AUNHH

I
%

Mu pacemorpennm, Kak IIO/ICYMTHIBACTCA JAUCIEPCHS B
Ram[oM OIETe, T. €. B KAKJOH FOPH3OHTANbHOME CTPOKe Mat-
© panH IragumpoBaHms. Martpuna nianmpoBaEES COCTOUT H3
'.CepUM OULKTOB, B AUCHEPCHS BCETO OKCHEPUMEHTA IOMIy4aeTest
. B pe3yabTraTte ycpeuHeHmI mucnepcuit Bcex onmroB. 110 Tepmu-

HOJOTHH, IPHHATOR B IJIAHOPOBAHWNE SKCHePEMEHTA, PG‘IB

JEfpeT 0 IoAcUYeTe J.mcnepcnu aMetpa OHTI’[MHBE}EI(II/I SW)
HJIHR, 9TO TO He CaMOG Imcnepc;m BOCHPOHBBOJIIZ[MOETH IRCIe-

_puMeRTa Snoonp-
Bu noMH¥Te, 9TO AHCIEDCHS B KaJK[OM OIBIT®, COCTOAMIEM
‘8 n nomopnux Habuofiennit, mogcIMTEBaeTCA O, PopMyIe

E(yq——lﬂ)”
-
n—1
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IIpn mopcuere fucuepénu mapaMerpa OUTUMASANEH KBafj-
paT PasHOCTH MKy SHAYCHHEM Y/, B Ka)K/[OM OIIKTe W CPefiHAM
8HAYCHWEM M3 1 MOBTOPHHX HaGaofennll j HY:KHO HPOCYMMHE-
POBATh 10 9MCIY ONKITOB B MaTpune IV, a 3aTeM pas/ieuTh Ha
N{n — 1). .

Tax mu npnxomm K opMyie

' 22(%(1 7;)*
W s =gy

rmei=1,2,.., N; g=1,2..,n,

- Taxoii gopmyIoli MOKHO HOIBBOBATECA B CIYIAAX, KOTZA
9HCH0 HOBTOPHHX ONHTOB OAMHAKOBO BO Beell Marpumme.

Jas IBYX NOBTOPHHIX ONKTOB (opMysna IPEHEMAET COB-
ceM mpocToit Bnp;

2 2 (¥3q— 5,
2 1 .
Spp=——px -

Hucnepcnio BOCIPOM3BOAUMOCTH TPOMIe BCEFO PACCIMTHI-
BaTh, KOTAa co0I0faercs PaBeHCTBO YHC/Ia MOBTOPHEIX ONEI-
TOB BO BCEX DKCIEPHMEHTAJNBHHX Toukax. Ha mpaxTuke Bech-
Ma YACTO HOPHXOAATCA CTANKHBATBCH CO CIAYIasAMH, KOTHAA
YACJI0 MOBTOPHHX ONUHTOB PasiNdHO. OTO HPOHMCXOAUT BIeJ-
creue otbpoca rpyOux HaGMIOeHME, HeYBePEHHOCTH HKCIe-
PHEMOHTATOPA B OPABHEIBHOCTE HEKOTODHIX Pe3yIsTaTOB (B
TaKHX CAYYaAX BOBHUKAET ;KeJaHHe ellle M eIle Pas3 IOBTO-:
PHTH ONHT) ® T. H.

‘Torpga mpm ycpefHeHMH AMCHEepPCH IPHXONHATCS MOJAB30-
BaThCA CPeJHUM B3BeIICHHHM 3HAYCHWEM JUCHEPCHI, B3ATHM
¢ yUeTOM 9IHCJIA CTeIeHeH CBOOOME

%
o et g 2 zél"_—

Sy = fitfat +f~ X ! n-1

2

i=1
e s'i‘ — JCHepCHA TePBOTO OIbITa;

s — ;amcmepcHs BTOPOTO ONKITA | T. 1.;
fy — uucio cremeHed CBOGOAH B mepBOM ONEITe; PABHOM
YHECHy HapajdieJbHHX OOKTOB 7y MuHYC 1, T.e.

—~

/
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fo — umcao cremereil cBoGoAE BO BTOpoM OUBITE M T. I.

Ugeno creneHe#t cBoOONH cpendefl: nucmepiBU NPUHAMA-
eTCA paBHEIM CyMMe UnCeJ] CTeneHel CBODONH AMCHepcHH, W3

KOTO%HX OHA BEIYMCJIICHA. : y e
~T-O6pamaeM BamTe BHAMAHHAE HA TO, ITO BH COBEPIINTe omuG-

KY, eCIH Bo3bMeTe cpejiHee SHAUeHHe AmCHepcHl Gea yuera
9uCia creneHedl cBOGOMH, 8 TAKIKE ¢CIW BO3bMeTd CPefiHee 3Ha-
gYeHAEe CTAHRAPTHHX OTKIOHeHwWH. CramnaprHs® OTHIOHEHAA
HYKHO BO3BeCTH B KBaJIpaT & 3aTeM B3ATH Baseme¢HHOE CPelHEE,
KaK YKasaHO BHIIE. ‘ .
Cayuait ¢ HepaBEHM dYmcioM HaGmromeHwmit, KOTOPEIE MBI
paceMoTpesn BHIMe, CBABAH ¢ HapylieHNeM oprOrOHAIBHOCTH
matpunu. IlosToMy B8meCh Helb3A HCHOib30BaTP PACIETHEHIS
dopMyan paas KoaddummenTos, mpuBegeHHse B M. O 1 6.,
- 3TOT BOIPOC MEI paccMoTpmm B TI. 8, Korja Gynem pac-
CKasHBaTh 0 PacueTe IUCIEPCHN afleKBATHOCTH.

VI. Urax, BH mMeere gopmyisl AaA pacueTd AUCOEPCHH
BOCIPOM3BOOHMOCTH BKCIICpHMEHTA. Itasamxocy 6n1, BCE 06-
crour xopomo. W Bce se... Bu yme, RaBepHOS, TYBCIBYyeTo,
9TO0 peub NOoUIET 0 «HEeKOTOPHX» OrpaEmiIeHBAX. Heitcrm- -
TeJBHO, 3TO TaK.

Ho npesxfe yem pacckasaTs 0 HUX, MH XOTHM obparaTbCa
K Bamreii spyAumumm, foporo# umrarens. Hay BH Jymaere,
MOMHO JHM YCPeJHATH JUCIEPCHM, eCAN ofHA Y8 HHUX 3HAYH-
TeNbHO IPEeBHINAeT OCTaJbHEe?

Ha. O6parnrech K myHKTY 12. - .
Her. O6parurecs K nyHKTY 13. , )
He spaw. O6paruTech K OYHKTY 14. .

12. Bu cumraere, 4T0 MOMHO YCpemHATHL HEOTHODORHEIE
pucoepcun. Hamm paccysxierns mo moBogy cpe/iHero apupme-
TAYECKOro He Cfiedannm Bac Goxee OCTOPOKHPIM. Hpuperca
npegocTepess Bac: fopmyaamu
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MOKHO II0JB30BATHCA TOIABKO B TOM CIydae, eCJH AUCIe PCHH
OfHOPOJHEL.

OgHOpOAHOCTE nncuepcnn 03HAYAET, ITO CPEJi: BCEX CYyM-
‘MEPYeMHX [UCIEPCHI HOT TAKWX, KOTOPHE Obl 3HAYATEIBLHO
OPeBHINAJE BCe OCTalbHHE,

OpauM U3 TpeGoBaHWN PErpecCHOHHOI0 aHAIN3A, ¢ KOTO-
PHIM BEHL IO3HAKOMHTECH B cnenyfomeu riaBe, ABIAETCA OLHO-
POJIHOCTD AHECIEPCHIA.

Byl, KOHeYHO,. MOREMAeTe, YTO [JISA IPOBEPKA HEOMHODPOX-
HOCTH JIMCIIePCHil HYKHH KOJHIeCTBEHHLIO KpHTePHH. Aans
TOT0 4T00H MOBHAKOMHUTBCA € HUMME, HYKHO IepefTn K clexy-

wieMy maparpady. BN

Ho crauasna Bo3BpaTHTeCh K OyHKTY VI M BHGepuTe Apyroil orBer.

13. Bame MHeHVe: HeOTZHODONHHE AUCHODCHE YCPeIAHATH
Heab3a. Bl coBepento npasn. (UyBcTByeTcs MaTeMaTHKO-
CTAaTHCTHYECKAs IOJTOTOBKA YHTaTeNnd!)

Wrak, npeskfe 9eM H0JB30BATHECA QOPMYIaMu

2
n S‘y} =

HYKHG yOequThcd B OTHOPOFHOCTH CYMMUPYeMBIX JHCIepCHii.
HKar sro menaercs, IOKasaHO] B CilefyiomeM mnaparpade.

14. Bur ue 3HaeTe, MOMKHO JH CYMMHUPOBATh TUCIEPCHH,
eCIM ofHA U3 HUX SHAYATENbHO MPEeBHMAeT OCTAJLHEE.

Benomante Hamm pacey KAeHUA 10 HOBORY CPeaHerc apmdp-
MeTmdecKoro. OHH 0CTAITCA B CUJie W B HTOM CIrydde.

B rx. 4 MsI pacckazanu BaM, 410 mocie o6pafoTkd dKCHe-
pHMeHTaNbHEE NAaHHEE HPeACTABIAKTCA B BUIe YPaBHEHHA.
B caenymwomeit riiase BH M03HAKOMATECH ¢ PETPECCHOHHEM aHA-
amsom. Tax BoT, OZHHM -H3 TpebOBAHUA pPerpecCHOHHOIO
amaamsa SABJIAETCS ORHOPOJHOCTEL maucuepemit. Ecam tpeGosa-
HHAe OJHOPOMHOCTH AUCIEePCHH He BHIIOTHAETCHA, BH He MMeeTe
OpaBa I0JB30BATHCS OGHYHEIM pPerpecCHOEHBIM AHAJIH3OM.

IosToMy BHCIEPHMEHTATOPY He clenyer 3abWMBaTh 0 UPO-
BEepPKe OAHOPOSHOCTU NUCIEPCHH.

Bepuurech K myHKTy VI E REIGepuTe IpaBHABHHIL OTBET.
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7.4. MpoBepxa OXHOPOXHOCTH AMCHEpPCHik

TpoBepra oOfHOPOAHOCTH AWCIEpCHH IPOW3BOEWUTCH ©
OOMOIIBIO PA3JIMIHHEIX CTATHCTHISCKHX KpurepmeB. Ilpocreii-
ITEM W3 HEX ABIAeTCH Kpurepuit Dumrepa, mpequasHadeHHEIR
Aag cpaBEeHHs ABYyX mucnepcmit. Kpurepmit @umepa (F-rpu-
Tepmil) mpejcTaBiaser co6oi0 oTHOmMeHXe Ooabmieil AucIepCHE
K MeHsmeil. IlonydenHaa BesmduRa cpaBHEBaercda ¢ Tabamy-
"ot Beanmuwao# F-wpmrepus (cM. crp. 204).

VII. Ecim monydeHHOe 3HaYeHHe AHCIEPCHOHHOTO OTHO-
menua Gonblne NpUBENeHHOro B Ta0Jume /A COOTBETCTBYIO-
mux cremeHell cBOGOAH W BHOpPAHHOTO YPOBHA 3HAYEMOCTH,
9TO 03HAYAET, UTO JHCIEDPCAM B3HATHMO OTJIMIANTCI APYT OT
Zpyra, T. €. YTO OHU HEQIHOPOMHE.

IIprmep 3
Oyers 57 = 5,44, n, =Twn f = 6,
s =0,324 g0 n, = 67 fo = 5.

Har Bu cIdTaeTe, BepPHA JM THIOTE3a 06 ogHOpogHOCTH
9TAX fucuepcHi?’

Ja. O6parurecs K nyHKTY 15.

Her. O6parurecs K nyarTry 16.

He znat, Ofparurecs Kk wynrry 17.

15. Ms npoBepseM rumore3y o6 OXHOPOAHOCTH JBYX JTHC-
nepemii. Ber yrBep:kmaere, uro s1a rumorTesa Bepma. Iloge-
My me?

ITo sxcoepMMEHTANBHKEM FSAHHBIM ME OOIYIATM CHEAYIO-
Iiee AHMCIEPCUOHHOE OTHOIIEHHUE:

_ 5,14

FBch = 0";324 = '1519'

Jns dncna cremenedt csoSopnt f; = 6 u j, = 5 u gua yposra
spagaMocTs 0,05 Frasn = 4,95. Foyen > Fraen. 9TO roBOpHAT
'0 TOM, 9TO iBe FHCIOPCHE BHATUMO OTIMYAIOTCA IPYT OT Apyra.
BeceMa BeposiTHO, 9TO rEmoTe3a o6 OZHOPOSHOCTH SHCHEDCHI
He BepHA. . :
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Bam HY;RHO BO3BpAaTHTbCH K nyHRTy VII M Bmlpars apyroii orser.
Ecam y Bac BOJHMKANT 3aTpyfHeHUs B oOpamesnn ¢ Ttabmunedn F-
KpuTepns, HOCMOTPHTe HAaMK 00bACHeHUA B MyHKTe 17,

16. Mu npOBepﬂeM runoTesy o6 OTHOPOTHOCTH JIBYX JHAC~
mepenit s% = 5,14 us? = 0,324 0pu f; = 6 1 f, = 5. Bame
MHeRWe — LHIOTe3a HeBepHA. CoBepmeHHO IPaBHEALHO. Bam
OTBeT CBHU/IeTENbCTBYET O TOM, 9TO BH BEPHO CHENAJM BHIYHC
AéHuA u yMeere ofpamarsea ¢ Tabnunelt F-wparepus.

Tepexoaute k nyskry. VIII

17. By He 3HaeTe, KAK OTBETHTH Ha 9TOT BOIpoc. BepoaTHo,.
$TO NPOMBONLIO MOTOMY, YTO ¥ BAC BOBHHKJIE 3aTPyAHEHNS B
obpamennu ¢ Tabnaumefi F-kpmrepua. llasaiite paccy:xpmars.
BMecTe. B mammOM mpmMepe OTHONeHHe [UCHEPCHE DPaBHO,
5,14/0,324 = 15,9 upu f, = 6 m f, = 5. Ilourzm B KamoMm
nocoﬁrm 110 MaTeMaTHYeCKOM CTATHCTHE® IoMeIeHa rabania
OTHONICHAA AWCIIePCHI MJISA PAa3AHYHHX CTeleHed CBOGONH m:
PasaumuHEOr0 YpOBHA BHaumMocTH. VIMeeTcs 0HAR W B HaIlel
kHure. Bribmpaem Hambojee DONYIADHHA YDPOBeHb 3HATH-
mocte 0,05. B rabnmne mo ropmsoHTANH OTIOMKEHE YHCHA CTe-
meHei cBobomk s Gonbmiell ANCIEPCHN f{, a 0 BePTARAIA —
4Acixa cTemeHel cBOOOMN s MeHbIeH pucmepcum fo. Haa
fi = 6uf, = 5; Frex = 4,95. 310 3HAUAT: BePOATHOCTE TOTO,
" 9To PKCHepMMEHTANbHOe 3HadYeHue F Gygmer Gonbume ueM 4,95,
pasua 0,05 wam 5% . Hame Fouen = 15,90. OB 3naumTenbHo
mpeBHImaeT TabaMIHOE 3HAYEHHE.

Mu nmpoBepanm rumoTedy 00 OAHOPOZHOCTU JUCIEDCHIA.
Hama rumoresa cocroAaaa B ToM, 9To o0e TpyOIEl KCIEPH-
MEHTaJBHHX JAHHHX OOJYIeHK U3 ORHOA H TOH jKe COBOKYyI-
HOCTH ¥ Jal0T OJWHAKOBOE PacceAnme. ¥ CTAHOBUIH, UTO OZHA
OACIEDCHA SHAYAMO OTJIMYAETCA OT Apyro# (Has BeOpam-
HOTO YPOBHS 3HAYAMOCTH).

Teneps BepHHTeCh K NYHKTY VII m BHOepHTe NPABHJIBHHN OTBET

~

VIIIL. Ecan cpaBEMBaeMOe KOXAMECTBO guclepcuit Goapme
ABYX H OfHA JUCHOPCHA 3HAYHTENBHO IPEBHIIAET OCTAJBHEIe,
MOKHO BOCHONB30BaTECA KpurepmeM Hoxpena. 310T xpuTepmit
npuToien JJIA CIYYaeB, KOI/la BO BCEX TOUYKAX MMEeTCH OfUMHA-
KOBOE 9ACNO0 DOBTOPHHX OOKTOB, Ilpm sToM mopcumTHBaeTca -
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Aucnmeplusi B Kaykgo¥ PFOPHMBOHTANLHOM CTPOKE MATPUIH

Dl
1

2
§2 =
: n—14 ’

a 3aTeM M3 BCeX [JHCIePCHI HAXOAUTCSA HAROOIBIIAR Stax, KO-
TOpaA NeJHTCA HA CyMMY BCex mucuepcmit. Hpmrepmit HKox-
PeHa — 370 OTHOIIeHHe MAKCAMAJbHOH HuCHepCMM X cyMMe
BCOX ZHCHEepCHi '

T'mnoresa 06 ogHEOpPOAHOCTH AUCHepCAt HOATBEDKAASTCH, 6CIH
SKCIePHMeHTAIbHOe BHATeHHe Kpurepmsa Hoxpema #e mpesu-
maer TabamuHOTO 3HaYeHHA. TOorNa MOKHO YCPeHHATb AHC-
OepCHY ¥ IOAb30BaThCA POPMYIoit

N n
zz(yiq— 7?
1 1

2 — 11 .
S = T Am=D “

IIpumep 4.

B mavane riaBe, IOKa3HBasg, KaK HYKHO OQODPMIATH
JKYPHAJ, M UDPHBEIX MATPANY 23 ¢ gBYMSA MOBTOPHBIMH OWEI-
rama. Mu ckasamm: BOT ¢ Taro# TabaHMIeR MOKHO HPHCTYHAThH
K oﬁpaﬁome DKCHePHMeHTAIbHHX JaHHHX. Bocmoxrsyemcs
aToll Tabamme# Fus pacdera JUCHEPCHE BOCHPOUIBOLMMOCTH.
epenmmen ee Tax, 971065 65110 ynoSno IPOA3BONUTH pacyeT
(rabix. 7.3).

,[[ncnepcnﬂ B KayKAOM OHEITE paBHa

?*(?/q- ?

=t 51 =2(Ay2).

MagcuMaapHAA JACIEPCAS OKasanach B ombte No 4.

IIpoBephTe rENOTE3Y OFHOPOAROCTH AMCHEPCHE IO KpHTe-
pmo Hoxpema. Ecnm rumoTesa ofHOPOAHOCTH HOJTBEPAUTCH,
paccauTaiiTe [ECHEPCHAI0 BOCOPOH3BOAAMOCTH.

TpaBmALHELE OTBET IIOMENIeH B HyHKTe 18.
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Ta6auwna 7.3

. PacueT AucHepcHH BOCIIPOM3BORMMOCTH

NNe Mannua_ r o - A Ay)? 552
OIHTOB n:;:x}—x{ggo Y Yy Y Y (Ay) i
1 (1) 80,23 | 81,93 | 81,08 | —0,850 | 0,722 | 1,444 ‘
2 a 86,50 | 84,80 | ‘85,65 0,850 | 0,722 | 1,444
3 b 82,45 | 82,10 | 82,27 0,175 | 0,031 | 0,082 "
- 4 ab 89,50 | 91,30 | 90,40 | —0,900 | 0,810 | 1,620
5 ¢ 85,10 | 84,80 | 84,95 0,150 | 0,023 | 0,046
6 ac 90,30 | 89,60 | 89,95 0,350 { 0,423 | 0,246
7 be 85,60 | 84,90 | 85,25 0,350 | 0,123 ' 0,246
8 abe 88,02 | 88,48 | 88,25 | —0,230" | 0,053 | 0,106
N
2 By 2,607

1

18. OxcumepmmemranpEmt kpmrepmit HoXxpeHa paseH
G = 1,620/5,214 = 0,31. TaGamummit xpurepmii Hoxpema
paBea: G = 0,68. OxcmepmmerTannpEmi xpurepuit Hoxpema
He [PEeBHIIAeT 3HAa4YeHHA TabamgHoro. [mmoresa o6 ogHOpOA-
HOCTH JUCIIEPCUI MOXTBEP/KLASTCAH.

Jrcnepcra BOCUpON3BOAMMOCTH PABHA

8
23 W 0 2.2,607
S{zy} == 1 8 = 8’ _ 0,652.

VHpnmep~5

Temeps o6paTuMcs K IpEMepy ¢ PasimuHHM IHCIOM IOB-
TOPHHX onHTOB (Tabi. 7.4)

IIpemnaraeM BaM DOCYATATH JUCHEPCHH B KaKIOM OINHTE H .
AUCIePCHI0 BOCOPOU3BORUMOCTA (€CaIM He BO3HHKHET Ipefi-
MOJIO}KEHNE, YTO FUCHePCHM HeQMHOPOKHE).

Hpasuasumii pacyer MOCMOTPUTE B MyHKTE 19,
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Tabunuma 7.2

Marpuna DJIaHRPOBAHMA 2°-1 ¢ PAIMYHBIM YHCIOM DOBTODPHBLIX CHLITOB *

J;‘})];b Marpuna yI ?/II yHI ?JIV 37 AyI
1 ¢ 87,31 | 86,01 — — 86,65 0,65
2 abe 92,3 91,8 — — 92,05 0, ,25
3 b 87,2 88,7 87,5 88,0 | 87,85 | —0, 65
4 a 84,0 84 9 84,2 — 84,37 —0, 37

* Y — BHIXON peaknmu, %.

. @

J;J_?/J;f? Ma;é)n- AyII AyIII AyIV (AyI)2 (AyII)z (AyIH) 2 (AyIV)z &f,;"
1 ¢ |—0,65 " 10,422 0,422 1
2 abe |—0,25 0,062} 0,062 1
3 b 0,85—0,35 0,15 0,492 0,723] 0,122 | 0,022 | 3
4 a 0, 153 —0,17 0,137 0,284 0,Q29 2

19. = (0,422 + 0,422)/(2 — 1) = 0,844,
s2 = (0,062 + 0,062)/(2 — 1) = 0,124,
= (0,422 + 0,723 + 0,122 -+ 0,022)/(4 — 1) =

= 0,429,
& = (0,137 + 0,281 + 0,029)/(3 — 1) = 0,149,
o 084414 0,424:14-0429.3 1014912 _ 2,553
S = T11r3+2 =% =
= 0,426. R

B pamHOM mpuMepe y Hac He BOBHHKJI(}IIpe)IIIOJIO}KeHIZ[H 0
Heonnoponnocm AHCIepCHi, IOCKOJIBKY BCe OHH MMeOT OfH-
HAaKOBHEIE HOPATOK.

IX. Ecin BosHEKAeT HPeAIOI0MeHNe 0 HAJIMIUY HEOTHO-
POJHOCTH, ClleKyeT HOMKTAThCA eTo IpoBepuTs. J11a o1oil Hean
MOJKHO BOCHOJB30BaThCs KpurepmeMm Bapraera. Ilo yxe sHa-
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KOMO# BaMm (bopmy.ﬂe NOJACIATHBAETCA I.(K('«lIepCEH BOCHpPOM3-

7 IAH

? f1 >
. 1 '
Hanee maxonurcd senmanaa

N
—{flesty — Shlgsl,
1 -

The

BOJEMOCTH Sy} =

N
04343{“‘ = 1){1 71?”’;“}]

3nech umciao cremeneii csobomm pasEO N—1, rme N —
qucio cpaBHEUBaeMHX pacuepcmit. [Ipm mnammporanmn sxcue-
pEMeHTA THOA 2¥ 3TO YACAO PABHO THCAY ONHTOB B Ma'rpnue.

Bapraer mokasai, 9To BeamdnHa —-—«{ flg sty — 2 f;lg s,}
i=1
OpubIMKEHHO nommnﬂe'rcﬂ %% — pacupenenesuo ¢ (N —
— 1) crememamn cBoGofier. 3HaumMocTs Kpmrepma Baptiera
npoBepseTcAa oOHYHEIM CIIOCOGOM.

Kpnrepuii Bapraera 6asupyerca Ha HOPMAJILHOM pacIpe-
AemeHHH. Ecin HMEIOTCA OTKIOHCHHSA OT HOPMATBLHOTO pacipe=
JeneHns, TO HPOBEPKA HEONHOPORHOCTH AmcHepcmi Mo3KeT
npuBeCTM K OMMGOYHEIM Pe3yIbTaTaM.

"IIpamep 6

IlpemnaraeM BameMy BHEMAHHIO CIAGNYIOIYI0 3aKady.
B werHpex ONKTAX ¢ HEPABHHEM YHCIOM IOBTOPHHX Ha-.
6mopesnit nonyqenm PesyIALTATH, npnsenenﬂme B Tabx. 7.5,

Ta6x ™ oa 7.5
VicxopHbre nanmewmepna

Bapraera . —
—_—
- T Ne R 7 I fi
1 3,90 | 4
2 4,22 5
3 5,88 3.
4 11, 36 3
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‘HeobxonnMo paccamraTh S, ¥ Kpurepuii Bapriera, &
3dTeM OTBeTATH HA BOHPOC, Bepﬂa au ramore3a 06 OXHODON-
HOCTH JUCIEPCHU. .

Tunoresa Bepua. O6parturech K NyHKTY 20.

Tuomoresa HeBepHa. OOparurecs K nyHKTY 21.

20. Bui cunrtaere, 9ro runotesa 06 OGHOPOJHOCTH AUCTepCHil

BepHa. HeiicTeuTENBHO,

sty =5,79, ¢ =0,4850, y3xcn = 1,300,

XTa%ﬂ = 7,815 pna 5%-Horo ypoBHA 3HAYMMOCTH H TpeX

creneHeit CBOGOMBI. Xomen < Xpabn. OTO CBHIETEIBLCTBYET O
TOM, UTO HET 3HAYMMOTO PABMMIMA MEKIY AUCIEPCHSMH.

Ilepexonnre ¥ myHKTY X.

. 21, Bawe MHeHme — rumotesa 06 OXHOPOLHOCTH AACHEp-
cuif — HeBepHa. HaBepHoe, BH omubaucey B pacuere. JlaBaiire
‘IIOBTOPHM PaCIeT BMecCTe.

Io gamnawim Taba. 7.5 Mu monydaem: ?f, =15u s(y} =5,79.

Haxopum Benmmny c
. ; 1 71,1 1,1
c=0431 + gz +s+T+T—

115}] 0,4850. -

Temeps My MoKeM oupefenuts §2

% = ey {15125,79 — 41g 3,50 — 51g 4,22 —
— 31g5,88— 31g11,36}= 1,370.

OKCIepUMEHTAIbHOe BHATCHHE X*-KpHTepHA PaBHO 1,370.
Tabamar0Oe 3HAYCHHO [JIA TpeX cTelleHedl cBOGOJE M yPOBHA
sragEMoctH 0,05 pasHo 7,815, # Ml IPEXOXUM K BEIBOLY, TTO
JHCIePCHH; OTHOPOTHEL.

BepHuTech K myHKTY IX M BHOepuTe mDpaBRIBHHA OTBET.

X. Ilpucrynate X pacuery omuaOKH BOCIPOHBBOXHMOCTH,
R perpeccHmoHHOMY aHanm3y (a TalKe K [JHCIEPCHOHHOMY
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AHANESY, KOTOPHHM MH He pactMatpubBaéMm B DTOU KHuIe)
MOJKHO TOJBKO IOCJe TOT0, KAK HUCIEePCHH BHEPKANH IPO-
BODKY HA OJHOPOXHOCTH. JKCIEPHMEHTATOPH YACTO IpeHed-
PeralnT TaKoi NpoBepKO, 00BACHAL 9TO TPYMOEMKOCTREIO pPac-
9eTOB M CIOKHOCTBI0 KpuTepmsa Bapraera.

IJKCIIepUMEHTATOPAM, KOTOPHM IIPEeTHT KPOMOTAMBAA pa-
00Ta IpPHA HKCIEPUMEHTAIBHLIX PACUETAX, MOMKHO HPELJIOKUTD
HCOOJNB30BaHNe F-KpATePHs JasKe B TeX CAy4asx, KOTHA YHCIO
nucnepenii 6oabmie ABYX. lenaercd 1o caegymomuM o0paszoM.
N3 Bcex mucuepcuii BHOEAAIOTCA HanOOAbIIAas M HAUMEHBIIASA.
Ilo F-rpurepuio mIPOMBBORMTCA NMPOBEpPKA, BHATMMO JU OHM
pasamganTeAa Memay coboi. flcmo, uro ecam Hamboabimas u
HAaEMEHBIIAS JUCIOPCHN He OTAUYAIOTCA 3HAYMMO, TO JUCIED-
cuy, MMeIOIINe LIPOMEKYTOUHEE 3HAYEHHWsI, TAK)KEe He MOTYT
SHAYMMO OTIHYATHCA APYT OT Apyra. Torma BCO rpynmy Amc-
mepcHil MOJKHO CUMTATH IPUHAMJIEKAMER K ofuHO# COBOKYI-
HocTH. B rakmx caydasx HeT HagoOHOCTH IPUMEHATH KPH-
Tepuit Bapraera.

Mz mokasaaym BaM, KaK HYMKHO NPOBEPATDH IMIoTesdy 00
OHOPOAHOCTH Aucnepcuil. Brl Teneps 3HaeTe, KakuMU PopMYy-
NaMH HYIKHO LOJIB3OBATHCH, 6CIU THIOTe3a 06 ogHOpOTHOCTH
nucnepcnii BepHa. A 4TO ke JeJaTh d9KCOePUMEHTATOPY, eCan
JAUCOEePCHA BCe-TAKH OKAa3ajuch HeofHOpomHEMu? B raxmx
cAyJasX 9acro OKABHBAGTCA HMOJNE3HHM M3MeHeHme Maciraba
faA napaMerpa ourmMusanuu. Ilpn sTom BBOgUTCA HEeKoTOpAA
MaTeMaTuvecKasg (YHKOMSA OT TapaMerpa OUTHMU3ANNH,
HaupHMep, KBaJPaTHKI KOPeHb HJIH JOrapu@M.

Ucnoapsosanne TaKWX METOLOB BEIXOJINT 3a PAMKY BJleMeH-
TAPHOTO aHAJA®3a, M B CJAydae HeoOXOMMMOCTH DHCISDPUMEH-
TATOPY Iielleco0o0pasHo 00PAaThCA 38 COBETOM K CIeIUANHCTY
II0 MIaHHPOBAHWIO HKCIePUMEHTA.

1.5. Panﬁomnaaunﬂ

“XI. Yro6H HCKIIOYATE BANAHAE CHCTEeMATHICCKHUX OITNOOK,
BH3BAHHEX BHEIIHAME YCIOBHAME (IepeMeHOH TeMIepaTypH,
chiphs, JaGopaHTa H T. H.), PeKOMEHAYeTcA CcAydailHas moc-
JIef0BATENBHOCTH IPYU MOCTAHOBKE OMHTOB, 3aIIaHEPOBAHHNX
maTpuieii. OnuTH HEOOXOTEMO PAHOMUBHPOBATH BO BPEMEHH.
TepMun ¢PaBHJOMH3AIHAY TPOMCXOMHUT OT AHTJIAACKOTO CJI0BA
random — caygainstit, [louemy paH{OMU3aT[A ONEITOB BasKHA,
MHI IIOOHTaeMCA NOKAa3aTh Ha CJIeLYIOINeM HmpHMepe.
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Dpumep 7

B Taba. 7.6 npusefeda marpuia 2%, mogydenHas U3 Mar-
punpr 22 o6brgHEIM cmOCOOOM: [IBa pasa HOBTOpeH ILiaH 2%,
npHYeM B IePBEIX 9eTHIPEX OMBITAX X3 NMeeT BepXHee 3HAYeHHE,
a B IOCJENHHUX YeTHPEX ONLTaX — HEKHee 3HaYeHIC.
TaGawma 7.6

Mafrpm:.a 2%, e PaBAOMNSKPOBAHHAA BO BPEMEHN

oan\f'ra 1 Z2 zs ¥ on']x\jlz}'ra"A ¥1 Z2 *3 ¥
O o Rt 20 | I I S B S R R
2 | - — + Y2 6 — — — Ys
3 + | = | A ys 7 i e N
4 — =+ + Ya 8 —_ + — s

JlomyeruM, 4TO SKCIEPHMEHTATOP MOKeT TOCTaBUTH B
IepBHl AeHb YeTHPEe ONKTA W BO BTOPOH [eHb TAK:Ke TeThHIPe
OIIBITA. .

MosKHO U ONBITH CTABUTH HOAPAR M B IEPBHIE [eHb pea-
am3oBaTh onuTel Ne 1, 2, 3 m 4, a Bo BrOpOH — b, 6, 7 1 8?

Ha. O6patnrecs K OyHKTY 22,
He smawo. O6parurech K NyHKTy 23.
Her. OGpaTutech K MYHKTY 24.

22. [lomycTuM, BH CTaBUTE MEPBHE YeTHIPe OILTA CerofHs,
a DOCJefHMe YeTHPe OIBTA — 3aBTPa. Bol yBepeHwr, uro sTH
IKBA [HA N0 CBOMM BHEIIHHM YCJOBHAM COBEPIUEHHO MHCHTHY-
Bu? KoHegno, HeT. A pas Tax, TO pasandme MeyKIy HUMH MO-
JKeT BHI3BATH CHCTEMATHUECKYIO OIMMOKY, KOTOPasa oTPasuTCA
Ha Beanmaude b;. Begp maTpuiia mocrpoeHa Takum oGpasom, 970
B IePBHX JeTHIPeX OIHTAX Iy HAXOJUTCA HA BepPXHEM YPOBHe. |

Bossparurecs k mynkry X1 m BEGepuTe Apyroi oTBer.

23. Bu me smaere, Kak mocrymuTh. JlaBaiite paccysxmgarh
BMecTe. CraBs OUBITHL TOXPAR, BH pasbuBaeTe MATPUIY HA
liBe 9aCcTH WJH Ha ABa GJIoOKa: B mepBhil 60K BXOMAT OIBITH
Ne i, 2, 3/11 4, Bo Bropoit — N2 5, 6, 7 u 8. Ecau sBHemmme
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yeiaopast mepBofo Axs KaKMM-TO ofpasoM orstmuatich of BEem-
HAX YCNOBHl BTOPOTO JHA, TO 9TO CrrocobeTBOBANO BOZHHK-
HOBEHHUIO- HEROTOPOU. cucremaTHyeckoi omubru. QGosmaunm
a1y omubky e. Torga geTepe 3HaYeHHA mapaMeTpa ONTHAME-
3aIMA COBHHYTH Ha BEJWIWHY € 10 CPABHEHHUIO C HCTHHHHIMHA
sgaveHusMu. llycre 10 Oymyr mapamerph; BXogdiiue B
mepBuiil Gaok: y, + &, Y, + &, ys - € ¥ y, + & Opmaxo
MATPHIA LOCTPOEHA TaK, 9TO B HMepPBOM 0Ji0Ke BHAYEHUA Iy
HAXOJIATCSL HA BePXHeM YPOBHe;, a BO BTOPOM — Ha HIKHEM

ypoere. Torga npnm o ceTe by monyuntTes ClefywIIas Kap-
THHA

by = 5 @+ ) + @) + W+ e) -
_{‘<y4+8)_y5——»y6—y7“‘y8]'_>33+%' ,

rae B3 — mcTmEHOe 3HaveHHme KoapdmumeHTa mpu zg. Taxum
00pasoM, BOBMOMKHOE PAas3jIudie BO BHEITHHX YCAOBUAX CMe-
1DAJIOCHh C BeANYAHON AuHeHOTO K03 punnenTa by 0 NCKA3UI0
9TO 3HaveHHe. B Taxoil mocsefoBaTelbHOCTH OHEITH CTaBHTH
Heab3g. OUHTH HY;KHO PAaHIOMH3UPOBATH BO BPEMEHH, T. €.
npuAaTh MOCHE0BATEIFHOCTH ONEITOB CIYJaWHHIH XapakTep.

Bosspararecs K nyEKTY X1 u BEIOepuTe NPABUIALHEEIN OTBeT.

24. Bu coBepmenuo mpasnl. JlaHHas MaTpHUA MOCTPOEHA
TakuM 00pasoM, YTO BepXHUE M HIKHUe 3HAYeHHS T; pasfu-
BAIOT ee Ha [Ba 0JI0KAa: B IePBHIl 610K BXoAAT ousTh - Ne 1, 2,
3 u 4, Bo BTOpoii — N2 5, 6, 7 u 8. Ecam 8 Tako# ke mociego-
BaTeJLHOCTA Pas6UTh OMHKTH BO. BPEMEHM, 5T0 4PEBATO ILIO-
X¥MU [OCHeACTBHAMHA, TAK KAK CHCTeMaTmdecKad ommlra &
orpasuTca Ha nopcdere bs. Ilpm pammoMmsanum BepoOATHOCTD
TaKOi ONACHOCTH 3HAYMUTENHHO YMEHBIIAETCH. :
. IlpuBemem mpocroii IpuMep PAHKOMHU3AINA YCIOBHIA DKCIE-
pamenta. B monxmom daxropmoM scmepumente 2% mpemmona-
* TAeTCA KajKioe 3HAUCHHUE IapaMeTpa ONTUMH3AUHNA ONpPefedsiTh
oo ABYM mapajiensHbiM omuram. HyxHo ciygaiino pacoo-
soyxaTh Beero 16 omsiros. IlpmcBomM mapaie bHEIM OOETAM
HoMepa ¢ 9 mo 16, & Torga ommr N2 9 Gymer HOBTOpPHEIM IO
OTHOIIEHUI0 K MEPBOMY OIKTY, JeCATHIE— KO BTOPOMY H T. [.
Ciepyomui aTan PaHIOMA3ANAE — HCIOJIb30BAHHe TaOIHIE
- cayyaiianx gucea. O6ugHo Tabauna cirygafHEX YACea HPH-
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BORHTCA B PYKOBOACTBAX O MATEMATHYECKOE CTaTHCTHKe *.
(Dparmem rabaumu momenter Ha ¢rp. 176. B caygaiinom mecre
Tabaunu BEOHECHBaoTeA ducaa ¢ 1 mo 16 ¢ orbpacsiBanmem
qpcen Gonpme 16 w y:ie BHOmmCcaHHEHX. B mameMm cayvae, Ha-
9UHAsA ¢ YeTBEPTOro CToabna, MOKHO IOJYYHThH TaKYIO o-
Cle{0BaTEIBHOCTD:

2; 15; 9; 5; 12; 14; 8; 13; 16; 1; 3; 7; 4; 6; 14; 10.

Dro 3HAUMT, 9TO mepBHIM peanuayercs omuHT Ne 2, BTo-
pmM—onHTM7nT .

‘Bruifpamryrn caydafiasM ofpazoM IIOGJIeI(OBaTeJIBHOCTB
OLKITOB He PEKOMEHAYeTCA HAPYIIATh. .

7.6. Paz6mepme Marpuum Tnma 2° Ha GIOKH

Ecau sxcmepuMeHRTaTOp pacrogaraer CBeleHHAMH O TIpefi-
CTOAMMX ABMeHEHAAX BHENIHEH CPelsl, CHIPhA, alNaparypH X
¥ T. O., TO TeJecoo0pasE0 NIAHAPOBATH IKCHEPHMOHT TAKUM
o6pasom, uTo6H 3PeKT BANSHAS BHOIIHAX YCIOBHH GBLI CMe-
mMad ¢ OupefedeHHLIM B3amMOpeficTBMeM, KOTODOe He RAJIKO
morepATs. Tak, IPE HANMIAA XBYX mapTHil CHpbA MaTpany 23
MOMHO pasburh Ha iBa 6a0Ka TakEM 06pasoM, 4TOOH addexrT
CHPBA CKABaJCH Ha BeJHIAHE TPeX(HaKTOPHOTO BamMomecr-
Bua. Torxa Bee guneliEne KOdQOAMEHTH W map HEE B3aUMO-
pedicrBuA GyAYT 0CBOGOM/IEHH OT BIWAHHA HEOJHOPORHOCTH
cHpbs (rabi. 7.7). .

B a7o#t maTpune npm cocraBieEmm Giaoxa 1 oTobpamm Bee
CTPOKM, JJIA KOTOPHX Z,Z,%3 = -1, a mpu cocrasierun Gio-
Ka 2 — BCe CTPOKHM, JJIA KORODHX Z;2.x3 = —1. Paszamnume
B CHIpbe MOKHO PacCMaTpHBATh KaK HOBHI dakrop z,. Torma
marpuna 23, pasburas mHa [Ba OJOKa, IpeAcTasiaser coboi
noaxypennury 2471 ¢ ompepensiomum KouTpaCTOM 1 = Z14,257,.

Ms mpenjaraeM Bam Jufd AQHHOH MaTPHIEL (raba. 7. 7
paccamTarh BCe KodPPUIOMEHTH ¥ mMOCMOTDEeTh, KaKHe KO3d-
QuIEeHTH cMemankl ¢ adderTom CEIpBA.

IIpaBuABEHI pacder mOMeNeH B HyHKTE 25,

"* B.B. Hasunoe. lipmMeneHme MaTeMaTHI6CKOH CTATHCTHRH Tipn
apaja@se BemmecTBa. M., @nsma'rma, 1960, c'rp 386.
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Tabamruna 7.7
2.5. PaaGuenne maTpuin: 28 Ha aBa Giacka

g sl glglgl v
Z § & & g & & & &
+ ==+ |+ | ==+ | nte
1 + |+ = =] = =]+ | | nTE
+ -+ | =] =]+ | =]+ | Bte
I T e i el e ol e ol M ol 0
+ | -+ |+ F ] =¥
2 + |+ - F 1=+ | | | ¥
+ | -+ |+ = =+ | = | ¥
+l+ 1+ =1+ ] =1 =1 =1 9

bo= ~;—[(L‘~x+£)+ WeteyF(nta) bty +us+vetv+ v,

'bo—*ﬂo ‘l‘%

br—"v;—[-—(yx-l—i)+(vz+i)—(ya+3)+(v4+i)—-Us—i- Ys— Vs + vl

by By
b= =W+ — a+ O+ U+ O+ Gt O —B— vt v+ vl
by — B .
bo= 5 LW+ 8 = Wa &) = (s ok ©) + (k- ©) — U+ 0o + vr — Ual,
by — ;
b= 2 [(Ws €)= (s &) = (Wa k&) o+ Wa+ ©) + U5 — Yo — ¥s + v4],
bi2 = Brz;
b= 5 [ (5 + 9 — (s ) o (U o+ &)+ (b ) -+ Vo 60— 1y — 3],
byg — Bis;
b= 2= [— Wi+ &) F(Ue &) — (Wsk ) + (e b ©) + U5 — Vot U — a1,
bag — foa; : N

bipg == ';— [Ca+e)+Cete)+ Wste)F(vate) —vus —Ye—VYr — Vs ], -
b1ga = f-”us+~;—

/

9PderT CrIphA OTPABWICS HA IIOFCIeTe CBODOMHOTO qJIeHa7
by m adderTa B3aUMOJEUCTBHA BTOPOro HOPAAKA bja3.
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ABanormuEo MOKHO PasbuTh Ha KBa 6aoKa m06oil aKCHe-
pament Tuma 2¢, I'1aBHOe — mpaBHIBbHO BHOGpPATh B3amMOJel-
CTBHe, KOTOPHM MOKHO 6e300e3HeHHO TO}XePTBOBATS. IIpm
OTCYTCTBUM AIPHODHHIX CBeleHmit BrGUpatoT B3aumozeficTBme
€aMoTO BEHICOKOTO HMOPAJKA: I1Zo¥s KIA 28, xyxezex, maa 24,
Ty o 2,25 00A 2° mwr. 1. Ho ecnm 9chepnmeﬂ'ra'ropy U3BECTHO,
970 OJHO W3 HAPHHX B3aWMORCHCTBHE AWIIEHO, HALPAMeED,
(H3MKO-XHMHUYECKOTO CMHICIA, TO MOKHO IOMKePTBOBATH Iap-
HEIM B3auMOJieliCTBHeM.

B mamieii npakTuke BCTpeIanoch MHOTO 3a/{ad, B KOTOpHX
B3amMOJeiiCTBHA BHICOKOTO IOPANKA OKABHBaJXCh Gojee sHa-
9AMEIMHE, 9eM DapEHe BaauMofeiictsusa. Korna Baaunmoneiicreue
BHbpano, B epBHI 610K TPYOOEPYIOTCA BCE ONHTHI, B KOTO-
PHIX 9TO Bsanmonencmne pasHo 41, a Bo BTOPOH, TNie 0HO
pasao —1,

Temeps TOCMOTPAM, KaK MOMKHO PasGuTh MATPHLY HA de-
THpe GaoKa.

Ilycth HYKHO HOCTaBETh SKCHePEMERT 24, 3aBemomo
E3BECTHO, UTO MMeeTCHd 4YeTHpe MCTOYHHMEA HeoJHOPOTHOCTH,
KOTOPH® MOFYyT BHAYUTENBHO WCKA3UTHh pPe3YJBTATH JKCIIe-
pumerTa. IIpW HAIMYAN YETEHPEX MCTOIHAKOB HEOTHOPOLHOCTH
Hy:}xHO MaTpuny 2¢ pasduTs Ha deThipe Giora Tak, yToOH aH-
mefinue 5pderTH O 0CBOGOKACHE OT BAAAHNUA MeKOIOKO-
poro sdpexra. Urobn mpomssecTu pasOmeHme MaTPHUE 24 Ha
geTsipe GJIOKA 110 YeTHpe ONHTA B KAKNOM, HY:KHO BHGpaTh
TPH . B3aWMOREHCTBHMS, KOTODHME MOMKHO IIOMKepPTBOBATh.
(Uncio BsamMoOpefCTBHI onpeeiAeTCA THCIAOM CTeNeHeH CBO-
Oopihl, CMeIMMBAIMEMACA ¢ DasTHIEeM MEKTY GI0oKaMu:
f=4—1 =23). lIpa Tarux BBAMMOMEHCTBAA MOKHO BHI-
- GpaTh IPOMBBOIBLHO, & TPOTHe OKABHIBAETCSA OJHO3HAYHO OIpe-
JeIeHHHM 110 CAeAYIOIEeMY IPABUIY: HY:KHO B3AThH anre6pan-
YecKoe Mpom3BeNeHHe IEPBHX JBYX BHOPaHHEX B3amMONeH-
-CTBHI W 3aMeHUTHh eUHUIEH KaKAKNA MHOKUTENb, CTOSININA B
kBagparte. Tak, ecim ABYMA NIPOM3BOILHO BHODAHHKIME B3aM-
MOHEHCTBHAME ABJISIOTCA MNapPHEE I1Ty M L3y, TO TPETHUM
Oymer z,2.z,x,. Ecaim BHODAaHHEIME ABIAAIOTCA TPOHHEe
I LoTs M ZoTsly, TO TperbmM Oygmer z,24. Ilpm pasﬁnennn
MaTpHIEL 2% ga yernpe OOKA ONHO M3 ILADHHEX B3aMMoJel-
CTBHIL OKaKeTCA Hen36emno CMEIIAHHHM ¢ MeKOI0KOBHM ad-
dexToM. .

ycrs Mur Bmﬁpann JIJIH CMeIIHBAHUA TPH B3amMoyielicTaA:
XT3, ToZsTy U 17,. BRiouaeM B mepBHit GJ0K Te OMEITHI,
KOTOpHle HMEIOT 9eTHOe KOJAMIECTBO OYKB, OJMHAKOBHX ¢
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Gykeamir, BXOfAEMY B CHMBOJH TpeX BHODAHHHX BSAHMO-
neiicreri (mpm oTOM yH00HO IMOMBBOBATHCH KONOBHIM 0003HA-
YeHAEeM MATPHUUE C IOMOHIBI0 JATHHCKHUX OYKB).

IIpm pasOmenuz Ha GaoKHM mpuwHATO 0003HAYATHh (AKTOPH
3aTJABHERIMY JaTHHCKUME OykBamm. Mu GyzeMm mosnbs3oBaThes
oTEME 0GOSHAYCHUAME HAPAXY ¢ HAWEME Z;.

Omnsit (1), rae Bce GaKTOPH HA HIMKHUX YPOBHAX, YAOBJIET-
BODAET 5TOMY YCIOBHIO, TaK Kax myMeercs 0 o6muX GYKB CO
BceMu BaamMopeicTBmamu, Omnmr b TarKe Y/OBJIETBOPAET
9TOMY YCIOBMIO, TAK KaK ero CUMBOJ MMeeT JBe ofmue GyKBH
¢ 232,23 (ABC) n zy23z, (BCD) u mmM ommok ¢ zyz, (AB).
ABYMs IPYIEME Y/0BiETBOPAIMUME yCJIOBUIO onbiTaMu Gy-
ayT acd u abd, uMeromue 10 RBe GYHBH CO BCEMU Bganmonen-
‘CTBHAMH.

B pesyanrare momyaaercsa 6xox Ne 1 (tabn. 7. 8). Jas on-
pelleleHHsA COCTaBa - Ciegyioiero 6joKka BHOHpaeM KakKoe-
aubo He MCIOJIB30BaHHOE HCIHTAHOE, HATIPUMED @, W YMHO-
FKAeM Ha 5TOT CHMBOJ KajiIHl TIeH 610Ka 1 nonyqaéM ok 2.
Amajormugas omepamdsa  POBOXUTCH [JA OIpefeleHHsd
cocraBa GimoxoB 3 m 4, Ilyrem Brbopa HemCmONB30BAHHOIO
ucnnTagdsa b monydaem Giox 3, memoansysa d — Guox 4.

Tabauna 7.8

Pazbuenne MaTpuubl 2% Ha yeTsipe GI0Ka

Baox 1 Baok 2 . Baox 3 Baok &
(1) a b d
be abe ¢ bed
aed . ed abed ac
abd - bd ad ab

Teneppr MH DpefjaraeM BaM 3amMcaTh 9Ty MATpUIy B
KopmoBoM oGosHadgennd +1 1 —1 ¥ OpoOBepUTH, KaKWe B3AWMO-
HeficTBHA CMeMAaRH ¢ MeMGIOKOBHM 3dderTOM.

Bamy marpuny BH MO;KeTe CPABHHTH ¢ MATpuMIEel B myHkre 26.

i

B marpune ta6nx. 7.9 Mo3KHO BUAETH, 9TO B Ka:KqoM 6J0oKe
A BceX a(pderToB, 3a MCKIOYeHEEM CMeMIaHHHX, Co0.o-
Baercsl papeHcTBO umena -1 u —1. CaegoBarensuno, MeskGio-
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KOBHIE bddexT orpasmTésa Ha topcuere by, by, bips W byg,.
OcrambHEBe  KOdQ(UIHEHTH perpeccuu OCBOOOIKEEHH  OT
' BJUAHMS MCTOYHUKOB HEOLHODOJHOCTH.

Marpuny tunoa 2F moyRHO pas6buTh Ha KOIUYEeCTBO 0JI0KOB
2" (n — cremenmp pBoitkn) mpu n < k. Tax, marpuma 23
pasbuBaercsa Ha aBa 6/0Ka IO YeTHpe ONBITA B KaykKIOM W Ha
geTHpe 0JoKa mo fBa omEITa B KaykgoMm, Martpuua 2* — ma
IBa GJIOKA 10 8 OIBITOB B KajK(OM, HA YeTHpe GI0KA MO 9eTHpe
OOHTA M HA BoCeMb OJIOKOB 1o fABa ommiTa u T. A. Mun me
HMeeM BO3MOKHOCTH HOAPOGHO OCTAHABANBATHCA HA HTOM BOII-
poce. € pasbmeHmeM MaTPHI[ Ha GJOKH BH MoOjikere HO3HAKO-
Muthkes B pabore *.

7.7. Peémme

B sro0it riaBe Mel 06pATHIN Balie BHUMaHHWEe HA TO, 4T0 K
ONHTY HYKHO TIIATEJIHHO T'OTOBUTECA: €O6pATH WM HAJTAMUTH
OOHITHYI0 VCTAaHOBRY, NIPOBEPHUTH NpPUGOPH, NIOATOTOBUTH
MCXOJHOE CHpbe, paspaforarh xypHaX. TmaTenbHas NOJI-
TOTOBKA K omuTYy 6yxeT ¢cmocoGCTBOBATh YMEHBIIEHHIO OMHGHI
omnrta. OmubKa OmETa ABIAETCS CYMMAPHOH BEJIMYMHOM, COC-
Tosme# u3 paAna omubok: omuboK UpE WsMepeHUH PAKTOPOB,
mapaMeTpa OUTHMH3aNUE H oImd0OK IIPW HPOBEJEHHHT OIHITA,
Omu6KE wopasfeNsOTCsa HA CIYIAHHEe H CHCTeMATHIECKHe,
Jlas Toro 9To6H KOMIIEHCEPOBATH BIIMSHUG CHCTEMATHIGCKUX
omuGoK, OUHTH HYXHO PAHAOMU3HPOBaTH Bo Bpemenu., Ecam
SKCIEePIMEHTATOPY 3apaHee H3BECTHH MCTOTHUKU CHCTEMATH-
9eCKAX omuGoK, HATTPEMEDP, H3BECTHO KOJINIECTBO PA3IMIHEIX
DapTH# CHpbBA, CIeAyeT PasbuBaTh MATPHUIy ILIAHWPOBAHUA Ha
Gaoxu. Ilpm srom membioxoBmi#t sddexT saBegoMoO CMEIU-
BAaeTCA C B3AMMOJEHCTBUAMH, Rorropmmn 9KCIEPUMEHTATOP
MOKeT mpeHebpeds.

OcoGoe BHMMaHMWe clefyeT yHeddaTh LHPOBepKe OFHOPO-
HOCTH [HECIEpCHil, TAK KaK 9T0—OfHA U3 IPEeJHOCHUIOK, Je-
MAIUX B OCHOBE PErpecCHOHHOTO aHAIM3A. s nposeprn
OTHOPOJHOCTH pmcmepcuil MOYKHO HMCHOJNB30BAThH KPUTEPHH
®umepa, Koxpema mam Bapriera. Odgens BaskHO 0TGpOCHTSH
rpy6ue HaGumromeRusA — 6paK IpH IOCTAHOBEE IIOBTOPHEX
OUEITOS.

BOCHpOI/I3BOJII/IMOOTI: YKCTIEPEMeHTAa SBIAETCS ONHUM H3
BaKHeHmuX TpeGoBanmil MIAHNPOBAHUA DKCIEPUMEHTA.

* E.B. Mapkoea. JIaTHHCKEEe KBaJpaThH B IUIAHWPOBAHNHA OKCIEPH-
MeHTa.— 3aBofcKaa naGoparopusa, 1968, Ne 1



FaaBa Bochmast

OGpaGoTka peaynbTaToB dKCHEpUMenii

TmartenbHoe, CKPYyHYy/iesHOe BHIIOJIHEHEE JKCIECPHMEHTA,
HECOMHEEHO SABJIAETCH IJIABHHIM YCIOBHEM yCHeXa MCCJeJIo-
BagEA. I10 00mMmee IPaBUI0, U INIAHKPOBAHTE YKCIIEPUMEHTA He
OTHOCHTCS, K MCRIIOYOHHUAM.

- Oprako naMm He Ge3pasiIndHo, KaK 06paboTarh HoIyIeHHEE
nagHere. Mu XoTHM M3BJiedb U3 HUX BCIO. HH(YOPMALUIO U CHe-
JIaTH COOTBETCTBYIOMHe BHBOAEL. Hak Bcerma, Mol HaXOZHMCSH
me;rgy Comamoit m Xapubnoi. G ogHoHi cTOPOHSI, He H3BJIETb
¥3 DKCIEePUMEHTA BCe, YTO M3 Hero CleAyeT,— SHAYUT IpeHe-
6peup HeJerkuM TpygoM srcmepumerraropa. G gpyroit cropo-
HE, CHelaTh YTBep/KACHHHA, He CJIEAYIOIIHe U3 BKCIePHMEH-
TaJABHHX AAaHHEX,— SHATUT COBNABATH HMIJIOSHY, 3aHUMATHCA
caMooOMaHOM (I 0OMaHOM TOHe, XOTA U HEeBOJBHEIM). -

CratucTmaeckue MeTofe 00paGoTKM pe3yibTaToB LO3BO-
JA0T HAM He TepedTu pasyMHO# Meps pmcka. [losTomy Mu
OTBOJYM 3Ty TIaBy AJIA HX PaCCMOTpeHHS*.

* TNad udTaTeNeH, KeJAIOIIUX PACHIUPUTh CBOM 3HAHHS IO CTATHCTH-:
gecKEM MeToJaM 00paGOTKH pPe3yIBTATOB, MEl PEKOMEHAYEeM PYKO-
BoctBa: E. C. Bermyeaw. Teopusm Bepoarsocreir, M., «Hayka»,
1969; K. Joepgere. CTaTHCTHKA B aHAIATHIeCKOH xumun. M., «Mup».
1969; B. II. Cnupudonve, A. A. Jonamxun. MareMaTHueckas obpa-
Gotxa ¢msmro-xmMmyecknx pmamaex. MLV, 1970; J. Xydcon. Cra-
TRCTAKA AaA (uauxoB, 2-e u3g., M., «Mmp», 1970; N. Draper,
H. Smith. Applied Regression Analysis. New York, John Wiley
and Sons, 19(?6; A. C. Aisasan. CraTHCTHYECKOE HCCIeJOBAHUE
sasucuMocTedt. M., <Meraanyprusy, 1966; H. B. Cmupnos, H. B. Jy-
nun-Baprosckuti, Kypc Téopmu BepoATHOCTe U MaTeMaTHIeCKOH
CTATHCTHKH [Jf TeXHWYecKux npuiaoxernuii. M., «Hayxa», 1965;
0. Heitman, Bpoguplii Kypc Teopmu BeposTHOCTeH W MaTeMaTuie-
ckoit cratmeruru. M., «Haywa», 1968; JI. Anowu. Teopua u mpax-
THKa 06paloTKE pesyieTaTeB maMepermil, M., «Mup», 1968,
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8.1. MeTol HAMMEHBIIHX KBAJPATOB

‘

CratmcTurE paspaGoTand MHEOTO PasHOOODAa3SHEX METOMOB.
06paGoTkE pesynbTATOB sKcmepmmMenta., Ho, momanyi, mm
OfIMH M3 HAX HO MOYKeT KOHKYPHDOBATH II0 MONYJIAPHOCTH, LG
mEpoTe npnnomemm C MeTo/ioM HAWMEHBIINX KBA[JPATOB
(MHR), moropuii 6B passAT ychmIMn Jl'emam:pa u Tayceca
6oaee 150 aer maszagn.

I. Masaiite mompobyem pazoOpaTbCsa B 9TOM MeTofe. Hau-
HEM C OpOCTOT0 CJIydas: OfEH (PaKrop, AHHeHHAA MOJENb.
Mnrepecyomas Hac yHKOUA OTKIEKA (KOTOPYIO Mul Gymem
TaK;Ke HA3HBATH yPABHEHWeM D eT P e CCHU H) uMeeT BHA

y= by + biy.
310 Xopomo M3BeCTHOE BaM ypaBHeHWe mpaAMod nuamm. Hama
Ilelb — BHIYUCIEHNE¢ HEeM3BECTHHX KopdppumuertoB b, m b;.
Mu npoBeam HKCIEPEMEAT, 9TOGH MCIOJb30BATH IPH BHIYHC-
JEHBAX eTo Pe3yabTaTH. Kak 5To cleaars Hannyqan o6pa-
soM?

Ecam 6H BCe 5KCOEDHEMEHTAIbHEE TOIKH JIEMATA CTPOTO
Ha OpAMO¥ NWHHE, TO AJA KayK#o#h ms mux Ouio On cupaBef-
JI¥BO PaBEHCTBO ) '

Yi— bo— by =0,

rne i =1, 2, ..., N — momep ommra. Torma me 6mim0 6H
HHKaKOM HpO6JIeMBI. Ha npaxrtuxe s1o paBeHCTBO HapyIHaerca
H BMECTO Hero TPUXOANTCA OHCATH

Yi-— by — byzyy = &,

rae §1 — DPa3HOCTh Me;KJy OKCIEePUMEHTAJNBLHBIM W BHIIHC-
JIBBHLIM oo ypaBHeHmo perpeccnn 3Haqennj{any B i-#1 91(0]19-
pKMGHTaJIBHOH TOYKE.
3Ty BEINUMHY MHOIZA HA3BIBAKOT Hengggcon
H&I{ BH JJyMaeTe, o KaKo# npr4yrHe BOSHUKAET HeBA3ZKA?
W3-3a ommbxu sKCIepuMenTa (nncnepcnn Bocnponano;mmocm)
O0parmech K NyHKTY 1. ; ‘
Ws-3a TOro, d9ro auHeliHAg MOfeab He ‘rogurcA. OfparnTech
K TYHKTY 2, . ,
.+ Ilo o0emy mpuumHam OXHOBPeMeHHO. OGparmTech K IYHKTY 3.

1. Bm mymaerte, 9To TPHYNHA BOBHHKHOBEHWA HEBASKE —
AUCIEPCUs BOCHPONSBONHMOCTH.
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. HecomuernHo, oHa urpaer 37jech He HOCIeRHIOK poin. He
HOCIeHIOn, HO He efiIXHCTBeERYl0. Ecam sKecnepumentanbHbe
TOYKHU JIeKAT, HATPWMEp, CTPOro HA mapabole, a BH XOTHTe
IOpOBECTH 9epe3 HHUX HOPAMYI0, To GyjeT JM IpAIMHA OTRJIO-
HeHu# TONbKO B ouOKe OOHITA?

_ Bepaurecy x nysrry I u Bubepute apyroit orBer.

2. Bol fymaere, uTo mpuYMHA BOSHMKHOBOHRHSA HEBAZKH —
HeIPHTOAHOCTh JUHEeNHON MOJENH. )

Jdro Bozmosuno. Ho Bemgb Moker GBITH M Tag, 970 MOZeJb
OpHATONHA, A HeBA3Ka cymecTByer. He cTOHT ke ms-3a oTKIIO-
HEHAN 0T OpAMOH, deamaXx B mpejeraX OMMOKM OMHTA,
KCIONB30BATE APYTYIo, Gosee CiI0KEYI0 PYHKOHIO.

Bepunrech k nynxry I u BHGepure Apyroi orser.

3. Ecam oTBer He yragaH CJaydaifHO, TO ME pajbl BalIMM
ycmexaM. , .

JeiicTBUTEIBHO, HOBA3KA BOBHUKAET IO ABYM IPUIUHAM:
u3-38 OMIMOKY HKCIEPUMEHTA U U3-33 HEIPHTORHOCTH MOMEIIH,
[Tpmaenm, 5Th TPUAMAE CMETIAHEL ¥ MEH He MO’KeM, He OJydHB
HOIOJHATENBHOV NHGOPMALAN, CKA3aTh, KAKaA u3 HUX Ipeol~
Jajgaer. : ’

Mo¥HO HOCTYJIHEPOBATSH, YTO MOMe/Nb IPHUTONHA.
Torma HeBfiska OymeT HOPOKEATHCA TOJNBKO OMUOGKOM OMETA,
(Eme MOXHO, KOHEYHO, IOCTYJIHPOBAaTh, 9T0 ommbKa OIILITa
paBEa Eymo. Torga meBaska GymeT CBABAHA TOJNBLKO ¢ OpPH-
FOJHOCTBI0 MOMIGNIN, M TPUrofHON Gymer TaKas MoAeds, M
KOTOPO# BCe HEBSABKE PABHH HYJIIO,)

O6B19H0 ONEHMBAIT HE3ABHCHMO OINMOKY ONHTA (ILOMHETE
upenHIyNiyio IAaBy?) M IPOBEPAOT IPHUTOAHOCTH MOJEIH.

Il. Honegrno, Mu XoTHM HallTn Takme Kod(@ummeHTH pe-
rpeccun, IpM KOTOPHX HeBASKN OYIYT MEAUMAILHLL. JTo TpeGo-
BaHWe MOKHO 3alINCaTh IO-PasHOMY. B saBHCHMoCTE 0T 3TOTO
MBI Gy/leM DOJIYYaTh pasHbie OTeHKHN Koadunuenrtos. Bor ogna
¥3 BO3MOKHEIX 3ammceit h

N
U = 2 g% =min,
i=1

KOTOpas OPUBOJUT K MeTOoAYy HaMMEHbLIINX KB&}IpaTOB.
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Crasxure, moykaiilycra, BO3MOKOH JU METO[-HaANMEHbIOUX
KyﬁoB ,

Z & = min?

I_[,a. OO0paTHTech K HYHKTY 4.
* Her. O6parurecr K IyHEKTY 5.
He snato. O6paturech K OyHKTY 6.

4. Bu mpapr. Meron mamMeRBIUX KyGOB BO3MOJKEH, TAK
KaK YCIOBEe, KOTOpoe MH BHGHpaeM, IPOH3BOJBHO.

Bena saxmwaaerca B ToM, ar0 oH xysxe MHEK ¢ pgpyroit
TOYKH 3PeHHA: Mu OyreM HoiAydarh ONeHKE KoadPHmmeRTOR
€O 3HAYMTEJBHO MEHbINeil ToIHOCTHI0. [la M B BHIYHACIMTENb-
HOM OTHOIIEHUH HTOT OYTh CJIOKHEe.

CymecrByer u MeTog, B KOTOPOM MEHHME3HPYETcsA CyMMa
Mopyieit (aGCoMOTHHX Beandun) HeBA30K. Ho sTor myTh cBA-
3aH C J[OUIOJIHUTEJILHHMY BHYKCIUTEIBHHME TDPYLHOCTAMI.
Yeaosue MHRK —- sro yaauamii koMupomazce., '

B uocneanee BpeMsi Onid mpemsiosKeHH APYrue IOXXOME.
MosxH0, HanpuMep, MUEAMAZAPOBATh MOLYIbh MaKCHMAJIbHOK
HEBA3KY, 3TO 3aLMCHBAETCA TAK:

min max | ;.
i

Ilpennoskenmit MOKHO CHeNaTh CKOIBKO YTOZHO, HO MH
ge GyfeM Golee Ha HEX OCTAHABIMBATHCA U IepeieM Heuo-
cpencreerro kK MHH,

ITI. Korpa MHI CTAaBEM 3KCIEPHMEHT, TO 0OHYHO CTPEMUMCS
nposectH Gosbime (BO BCAKOM CJiy9ae He MeHBIIE) OMBITOB,
9eM THCIO HOM3BECTHHIX xoagguuuenton. Iosromy cumcrema
JTUHeAHHX ypaBHeHHi

Ei=ui— bp— bizy
OKasHBaeTCA TepeolpefeIeHHOX M 4YacTO LPOTHBOPedHBOIR
(. €. 0HA MoOsteT MMeTh 6eCKOHEYHO MHOIO POIICHUI MK MOKET
He mMerb pemenwuii). IlepeompeneseHHOCTE BO3HUKAET, KOTKa
9UCI0 YpaBHeHHH GoNbINe 9WCIA HEM3BECTHHIX; IPOTUBOpE-
9EBOCTH — KOTJla HEKOTODHE M3 YPABHEHWH HECOBMECTHMEI
APYT C ADYTOM.

. Toxbko ecidm BCe DKCIEPUMeHTANIbHHE TOYKH JeKar Ha
mpAMO#, TO CHCTeMa CTAHOBHTCH onpene.nennon U HmMeer
e[IHCTBEHHOe pPeImeHwe,

MHK  oGnapaer - Tem _ BRMEYATeILHEIM CBO]Z[CTBOM, 9To
OH JeiaeT Ompe JJ; e JI e HEHOM mo6y10, IPOM3BOJBHYIO
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cucreMy ypasrenuii. On fiexaer ancsno ypasaenui paBHHM g¥C-
1y HeW3BOCTHHIX Roatbdmunen'ron
Cronpko ypaBHeHu# Gyjer B HameM CIy%ae?

Onmo. O6parureck K myHKTy 7. —
- lipa. O6paruTech K NyHKTry 8.
Tpu. O6parurech K OyHEKTY 9.

5. Ilouemy sKe Hexbas MHHEMH3HDPOBATH CyMMy KyGos
HEBABOK?

M sxe ckasaad, 9T0 yCJaOBHE, KOTOPOe MHL BBOJUM, fB-
adercA M POMBBOIXIBLHKM IlosToMy HEITO HE MOMKET
moMeIaTh HaM HOCTPOUTH MeTOJ HaMMEHBIIHX KYyGoB.

Hdpyroe peno, 9To onenxn Kos(PUOUEATOB IPH dTOM GyAyT
MEHEe TOUHHMH, a BHYHACJIeHEA (ojee CAOKHEIMIA.

Bepuurech k IyHKTY 11 u Brifepure mpaBuAbHEIA OTBET.

6. Bu me 3sHaere, Kakoil OTBer HpeIUOYECTH,

Bugumo, BaM HeODUBHYHO YTBED;KIEHHE 0 TOM, ITO BEHGOD
TpeGoBanKs HpOA3BOIeH. JacTo IPUEATO CIUTATH, ITO MATe~
MaTHKa — HayKa, Yymaas npomssoia. Ho aro me Tak.

C TouxkM 8peHHA MOJEJH BCE IOCTYJIATH, KOTOPHE MEI
UCOOJNb3yeM, NPOUBBONLHEL. WX BHOOp fAexaercA Ha OCHOBE .
KaKuX-T10 BHEIIHEX coobpaskeHmit. [losTroMy MH MoOKeM IIo-
crpouth He Toabko MHK, no u Merox mamMenmsmux xy6os, u
mo6rie fpyrae MeToAk. OHE He OYAYT paBHONEHHEME ¢ TOYKH
3pEHHA TOYHOCTH NOJNYYCHHHX OIEHOK, TPYAHOCTH BLIYHC-
JeHWH U T. M.

Bepunrech K OyHKTY 11 7 Brepure NpaBUIBHHIL OTBET.

7. Howemy e ofHO?
Hame ypaBHEeHMe perpecCcuy UMeeT BHUJ,

¥y = by + byzy.
B meM fsa HEM3BECTHHX Koaci»(bnnnen'ra SHAYAT, DPHMEHAH
MHEK, Mu noryYsM gBa ypaBHEHHUA.

BepunTech k¥ nyHKTY 111 u BEiGepuTe OpaBUIBHLE OTBET.

8. IlpaBuabHo. {18 omrpe/ieieRns ABYX HeABBECTHHIX K02 =
dunuenTos TpebyeTcs ABa ypaBHEHHS.
Hasaiire monpoGyeM ux nonqu‘n.

My macanm
U = 2, £2 = min.
i=1
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STo COOTHOMIEHHEe MOKHO 3aIMCATh UHATe
N ' '
2 . in -
‘[ U = Z B = 2 (i — bo — byxy;)? = min.
i=1 o =1
Bm,_ KOHEYHO, IOMHUTE M3 Kypca MaTOMAaTHKH, 9T0 MAHH-
MyM HEKOTOpo¥ (YHKIWH, €ciH OH CYIMECTBYeT, JOCTUTASTCH
OpA OAHOBPEMEHHOM PABCHCTBE HYNIO JaCTHHX HPOM3BOXHHX
10 BCEM HEW3BECTHEIM, T. €.

oU X

; |
oU.
. oby
Bor oTkyna GepyTca HAIUM ypaBHeHHA 1A OLHpeleJeHUs
KoopunuenTtoB. Temeph, KAK TOBOPHTCA, [eJi0 TEeXHUKH.

IonpoGyiiTe sammearh HTH ypPABHeHHA B ABHOM BHJ¢ U CPABHHTE C
orseroM B nyHKre 10.

=0

9. Houemy sxe Tpu?

Hame ypasmenue perpeccms mveer Bum: y== by -+ b,z;.

' B mem g8a remsBecTHHX KoapdunuenTa. 3aaunT, APAMEHAA
MHK, mu moryusM ABa YPABHEHUA.

Bepanrecs R nynrry 111 u Bubepure mpaBuasHEG OTBET.

10. Bor mamu ypaBHeHEA

N

—23 (i — by — byazy) = 0;
i1
N N

—2 D) (yi— by — byzy) 23 = 0.

i=1

Ja1a Beramciaenm# yZoOHO PacKPHTHL CKOGKH W IPOBECTH
npocreie Tpeo0pazoBaHuUs, KOTOPHS HAKOT

N N
Nbo—f-z 2y3by = 21 A

i=1 i=1
N
2 3309 -F 2 z3iby = Z ViZye
i=1 i=1
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3anumure Temepb B o6meM Buae dopmymu gusg by u by m
CpaBHHATE ¢ UPAaBHJIRHHMA GopMynamu B mymxre 11.

11. OxomuarenbEbe GOPMYJE [Jsl BEYACIEHEA KoddHu-
IEEHTOB perpeccxm KOTOpHE yHK0oOHO HAXORUTH ¢ IIOMOIIBI0
onpefeauTeNe, NMeIT BHJ

N N N
N y Y% — 2 yz_? Tu
b _ =1 1=1 i=1
1 N X N ) .
N. y xﬁz - ( xli)
i=1 i=1

TlocMoTpuM Temeph, KaK BRYHCAAIOTCH CYMMEl, BXOASIINE

B BTH POPMYJIH.
PesynpraThl KCIEPHMEHTA IPEACTABAAKTCA Cjelylommei

MaTpuIei:

Tabanuuna 8.1

OIBITH 1 ' Yy
1 r1 ’ Y1
2 r12 Ya
i 47} Yi
N Ty YN

[l1a BHIOOJNHEHWS BHYNCIEHER ee PACIIHPAIT, KaK npej-
c¢rasjeno B Taba. 8.2.

188



189

A 1z eonredn
p=1 F=1 }=t 1=t =1 J= 1
Hita) [T — RIS tath [ iz w1 tz 1L 2
N N N N N Fra N
(MR 4 Nig) Nf | Nig Ng | NugNg Nz Ng N1y N -
(4 4t x) 1 Lt AR Mgl iz 17 g 1
23R - w1x) . n\w -2z R (&) &z i . 947 H
\ ,
(1A - 11x) 15 4 iz JA Tz Pt L g T
! | .
oA -+ 1) A-+1x & 1zh Jz R Tz . MLAIQ
, . ¢ :
N

2'8 mdsvnumrﬁv




- B, KoHE9HO, BaMeTHJIH, 9TO B 3Toi Tabiune caesano 60B-
e, BRYHACEHUN, YeM Tpebyerca mua pacdera by m b;. Itm
«IMIHYEY AAHHEE HY)KHH 5 nponeprm NpaBAJALHOCTE pac-
9eTOB.

IV. Bosmo:xaH fBa cmocoba mposeprn. Ilepsoiit us yemo-
BUA B '

N N N N
2 (i +9) = Z 2% 2 21 Yixy; -+ Z vi,
= ‘' i=1 i=1 i=1

i=1

KOTOPOe X0POII0 BaM MABECTHO €Ie M3 MKOABHONA MaTeMaTHKH.
(OO FOMKHO BHUOOIHATHCA HE TONDBKO AJIA CYMM, HO U B KasK~
ROH CTPOIKe TaGaAIEL.)

Bropoii cmoco6 wmcmonsdyer ycaoBme j = bo—l- b7y
ITopcTaBaasa B 91O COOTHOMEHNE [ U T; W3 nocnennen CTPOKH:
TabIHEIEl ¥ OfMH M3 Kosti)qmnnemon MOKHO HaiiTH Hpyroi
KO3 (HUIMEHT B CPABHHATE C PACICTHEIM.

Haxas us nposepor sBasercs Ha Balm B3raAj Haubojee
moJHo#, HamboJliee JKeCTKOU?

- MepBas. O6parnTech K NyHKTY 12.
Bropast. O6paTurech K nyHKTy 13.
Oun papronenusl. OGpaTurech K NyHKTY 14,

i

12, Bsr orBeTHIIR, UTO nepBaﬂ TIPOBEPKA Han6onee moaHaA,
Jro He BEPHO.

IlepBoe cooTHOmIEHHE NpOBepAeT TOJBKO NPABMIBLHOCTE
prramcaeHuit B rabaune. Ho y Bac eie ocTaeTca Macca BO3MOK~-
HOCTell A omMOOK Np¥ BHUYMCICHUE KOd(POHIEEHTOB.

Bepunrech K nyakry IV u BHOepuTe NpaBUABHEEIA OTBET,

13. Bur mymaere, 910 BTOpas mposepKa GoJee moJinas. Bu
npaes. OHa IpoBEPAET HE TOJNBKO BHYACJIEHAS CYMM, HO M
BEMTHCJIEHUS K09(pUIIHEeHTOB. Z

a MPaKkTHKe MCI0ABL3YI0T 00e nponepxn, arobE B cnyqao
" ommuGoK B Tabamme He CIATATE 3pA KOdPOUIASHTHL.

Nwmeijite B BUAy: HMKaKa 1 IPOBepKa He rapaH-
TEHpyeT Baf OT OMUOOK B 3aIMcH HCXO A~
HH X 7 aHHHX. Bygsre BREEMaTe AbHE!

m ’ ' '



Pue. 20. JInHeitnoe ypaBHeHHME perpeccun

Umeiire B BULY: EEKAaKHEe PO8yAbTaTH BH-
‘g@mcHmeHWH Heunb3 s HM HCHOIXTHBOBATSH HU
faxe ofcympgarh, HNOKA OHH HE HIpOBe-
'p e 1. Minaue Bu pucKyeTe BIACTD B 3a0ayiKfeRme X, B Iyi-
. IéM cayuae, MOTEPATH BPeMA.

Hy Bor MH H HAYIAJINCh BEYHCIATH K05 PRIMEHTEL
Iapafite HageceM ACXOHEE AHAKE I TOTYIEHHOS ypaBHEHHe
ga rpapuk (puc. 20).

V. BujeauM g yHo6CTBA DacCMOTPeHHA HECKOIBRO
pKCHOepHMeHTANbHEX TOYEK ¥ OTPe3OK HAIero ypaBHeHEUA B
~ Goasmem MacmTaGe (puc. 21). '
My BHGpadd IATH BKCIEPEMOHTANBHHX TOUCK, KOTOpPHE
. NpoHyMepoBaIY HudpaMa 1, 2,3, 4, 5. YerBepraa T09KA OKa-
* ganach aexxapiein ma ymEma. MHIK cocromr B TOM, 7005
" MEERMM3EDOBATD CYMMY KBAJ[PaToOB OTPE3KOB, XAPAKTEPH-
| ayIOIEX PACXOMIGRNe MEFK/[Y DHCIOPUMEHTANLHEIMI TOYKAME
" monyvemmmM ypapmemmeM. Hak, mo-pamemy, MHL MUHH-

Zp

" pue. 21. Jlunefinoe ypasuemme perpeccmy (({parMeHt)
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MUBnpOBAJHE CYMMY KBaPATOB CHJIOMALIX 0TPESKOB WIN ITyHK-
THPHEX?

Crromuex. OGpaTHrecs K MyHKTY 15.

ITyakTupuux. O6paTuTtech K TyHKTY 16.

14. Ecnm Bu gyMmaere, 9T0 HPOBEPKA PABHOLNEHHEI, TO BH
omubGaerech. IlepBag us Hux ofecmeuwBaer GeszomMOOIHEIN
ImOJcYeT BCeX CYyMM B Tabamme, HO OCTABIAET BOBMOKHOCTH
a1 ommGOK B BHUUCIERWAX Kosdpdummento. Bropas mpo-
BepKa ofecneunmBaeT OPaBUABHOCTh BCEX BHIYUCICHWMIA.

Bepunrech k nynkry IV n BuGepuTe IPaBUIBHHIL OTBET.

15. Bu crasanm, 9T0 MH MEHEMA3HPOBAIHE CYMMY CILIOMI-
HHX OTPEe3KOB. BH omubiamcs.

By 6nimu 06 mpaBH, €¢Il OB Halle yPABHEHHAe PETPECCHU
HIM@JIO0 BHJ

1 = by + byy.

" Bo Bcex dopMynax Torfa npHmIOCh OH x; B y DOMEHATH
MecTaMu ¥ KO3(QPUOUEHTH mOAyIHauMch O mpyrumu (eciu,
KOHEYHO, He BCe HOBA3KE DPABHH HYJIO).

Mu HaxoEM HEBABKE IIO OCH Y, IIOBTOMY U Mnanmnanpye'r-
CA CyMMa KBAfPATOB BePTHKAIBHHX OTPE3KOB.

Bepuwurech K HyHKTY V 1 BEIOepuTe IIpaBHIBHEI OTBeT.

16. Homeuno. Mo MEEMMESHpYeM CyMMY KBaJpaToB pas-
HOCTEH Y-0b, mOdTOMY Ha0 BHOUpPATH BEPTUKAJBHEE OTPE3KM.

Yrobu cupaBesIEBHM CTaj0 IEPBOE yTBEPIKAEHUWE, HANO
3amEcaTh YpaBHeHNE PerpecCHA B BUAE

I = bo "l_ bly'

Torma, IOMEHSAB MECTaMM 7 ¥ J BO BCeX YPAaBHEHMAX, MOMKHO
HajiTH HOBHE Koadunuentni. O6e JHEMME COBIALYT TOJBKO B
TOM cJydae, eCIH BCe HeBABKHM DABHH HYJIO, T. €. eCJH BCe
9KCHEePEMEHTANLHKE TOUKE JeKAT TOYHO HA HOPAMON JTVHEH.

Temeps MBI MOKEM y3HATH, KaKas jKe HOJYIUIACh CyMMa
KBajpaToB HeBA3OK. DynmeM masmiBath €6 0CTaTOTIHO ¥
CYyMMO¥ EBajgparToB.
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Us pmcymkos BUAHO, YTO AJA STOr0 HAKO BHYACIHHTH HO
YPABHEHMIO 3HATEHHAA J B YCAOBHAX KaKAOTO OIHTA. By;qu
' HABHBATb TAKOe 3HAUGHHEe HPEACKABAHHHM M 0603HAYATH 7.
3areM Hamo HAWTH BCe HEBASKHU (OTPE3KH), BOBBECTH HX B

'KBajpar u ciomErs (raba. 8. 3).

Tgﬁn_ul;a 8.3

OnsITH Y 7. Ay=y— ':,; Ay?
1 Y 71 Aynr Ay
2 Y2 V2 Ays Aya?

i i i Ay Ay

N YN N Ayy Ayy?

N

N
D\ Aw?

i=1

Bennqnnaz Ay} ® ecTb ocTaTOYHAS CyMMa Knanpatron,

i=1

N

KOTOPYIO MH paHbmie o003HAYHEIH Z g8 MHK rapamtupy-

i=1

€T, YTO 5Ta BEJWYWHA MUHWMAJBHO BO3MOKHASA.

Wrak, MH HayImIACh HAXONUTH HAWIYYIIHE B CMBICIe
MHHK omesxm x03¢PmnueHTOB JTMHEHHOTO YpaBHEHUA s
omHOTO haKkTOpa. ITO, KOHEYHO, IOJNO3HO, HO HAC HHTEpPecyIoT

MHOTOPAKTOPHLE 3aKaYH.

06o6merne Ha MHOTODAKTODHHIA ciydail He CBA3AHO €
RaKAMHE-IEGO0 NpHHENMNIMAIBHEME TPYRHOCTAMH.
BHYHCJIEHAS 3HAYATEIHHO YCIOKHAINTCA B TPeGYIOT IpUBJe-
49ennsa annapara ajareGpu Marpmu. Mu me GyJeM STHM 3aHm-
MaThCs, OTCHUIIAA JKeJalImux K jgureparype *. Mu Bocmoab-
3yeMCA TeM, UTO HAIIM MATPHIH NJIAHEPOBAHEA O P T O I O-
H a b HH Ecim BH 3a6H/IA 3T0 MONATHe, TO oGparTuTecs K
crp. 103 m moeropmre ero. Jlanee OGymeM pacccMATPHBATEH.
TONBKO STOT CAydail, KOTODHH H03BOJAET DPE3KO YHOPOCTATH

* B. B. Haaumos, H. A. Yepnosa. Yras, cod.

.7 Baras N 1082

-

»

Ilpasna,
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BRINWCJEHMA, 9TO COCTABJAET OJHO M3 NpenMylleécTB nnanﬁ-
pOBaH¥A SKCHEPHMEHTA. )

VI. Moskao mokasats ¥, uro giag moGoro umcaa GaxTopos
Roadxbnnnen'rm 6yayT qunchTLca no ¢opmyne

? yzwn

bi‘——-—N—-—.

B sroit gopmyse j = 0,1,2 ..., k — nomep ¢dakropa. Hoab
SaNMCaH [JiA BRYHCJIEHUSA by,

HeficTauTeIbHO, HOCMOTPHTE HA POPMYJIH AJISl BHIMCICHHA
Koo punmenToB perpeccun ma crp. 188. B mepsoit ¢popmye

N .
2 Ty =0 -
i=1 :

B CHJIYy CEMMeTpPUYHOCTH IjaHa. IloaTomy mocae coKpameHAA
dopmyin npnoﬁpeTamT BUJ

N
2 Y . ;jl Yi%1;

i=1

by = N by = - N )y
- 2
PARG]
=1

e
N
D ah=N
L33 == 1V,
i=1 -

9T0 COBHAMAET ¢ HANMCAHHKIM BEIIIIE.

Tax xax xampsit paxrop (KpoMe ;) BapsupyeTcA Ha ABYX
ypoBEsiXx 41 m —1, To BHYHCIEHUA CBORATCA K TPHOHCH-
BAHHIO CTOJGIY ¥ SHAKOB COOTBETCTBYIOLIEro (paKTOPy cTOIONA
¥ anre6paMuecKOMYy CIIOKEHHI0 IOJydYeHHHX BHadeHmd. Jle-
JeHWe Pe3yabTaTa Ha 9ACA0 OIHTOB B MATPHIE HMIAHHDOBA-
HAS flaeT MCKOMHIHE Koapdunment. Ito odeHs mpocrad Gop-
Myad; HO BaM HeoGX oMo HayIHTHCA NOAL30BATHCA €10 Geso-
mu6o9HO.

Buumcanre, moskanyiicra, koshunmweHTH NUHEHHOrO ypaBHeHHA
perpeccHn fiaA OpruMepa 4 ri. 5 U cpapHATe C peayJibTaTaMi B IyHKTe 17.

* B, B. Haaumos, H, A. Qeproca. YKas. cou.
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17. Bor ncxoMoe ypaBHeHHE
y = 88,0 — 2,0z, — 4,5z,.
JloGefiTecs, 9T00H BCe Pe3yJIbTATH COBIANAIH.

Hpn BHYNCJCHEHAX JUHEHHHX Mofenell mo HpoGHEM pem-
JIEKaM HEKaRUX ocofenHOCTel He mosBixaercsa. Bee TOYHO TaK
me. . :
VGexurech B 5TOM, BEAC/IHB THHEAHe MOJENN JTA BCeX IIPUMEPOB |
Ta. 6, W tBephTE ¢ OTBeraMu B ITyHKTe 18.

Bu me momkHEE upemebperaTs sTMMHU yupaskEeHmAMA. Ux
TPYAOEMKOCTh HE JIOKHA Bac OTOYIMBATH, MO0 (TPYRHO B
yueHbe — JIerKO B 60m0o».

18. Bor oTBeTH “

1) y = 15,00 — 1,50z, + 4,75 z, 40,75z, + 4,50z,

2)y = 52,300— 1,755z, 45,050z, + 0,575z; —2,100z, -+
+ 0,325z,

3) y = 23,590-+1,065z, — 5,700z, 0,191z 3,210z, +
+ 0,066z, — 1,3202,— 1,780z;.

JlobeiiTech COBIAZeHNAA BCEX PO3YIBTATOB ¥ epefinnTe K nyHKTY VII,

VII. [ononEnMTeabHNE TPYNHOCTH BO3HHUKAIOT, €CIH MH
XoTHM HAHTH K09()QMIHeHTH HENOJHOT0 KBaJpPaATHOIO ypaB-
HeHEA (ecaM HAC HETEDecYIOT dPPeKTH BaammoaecTus). Tor-
Ja ypaBHeHHe perpeccuu OyReT mMMeTh BHJ

Y =bo+ 0121 + byzs + . . + by + braZaty +
+ bisZ1%s + - . o+ Doy, ¥ TraThe

Homeuno, Mo:KHO mATEpECOBATHCA He BCeMHE »dexTaMu B3au-
MofieficTBYA, 8 TOJTBKO OIpefie e HAEEIMI. B moaom dakTopHOM
9KCIEDUMEHTE MOKHO OIEHWTh Bce BaamMofeiicrsma. [las
IpOGHHX pPenInK 3TO He TaK.

Cra’kETe, €CJH BE IOCTPOMIH TMoXypemInky 247! ¢ ompe-
NeJA0IMAM KoHTpacToM 1 = z; x, %3 x,, MOKHO JH ONEHHTH
HEe3aBHCAMO KOSQPUOEACHTH byp 1 bgy?

Ja. O6parnTecs K nyHKTY 19.
Her. OGparurech k mymkry 20.
He zpaw. Obparnrech k mynKTy 21,

™ 1%



19. Bu orsermam, wro Taxme OHEHKHM MOKHO HOJYIHTh.
Mu me yHoBNETBOPEHH TeM, Kak BH mpopaloranm ri. 6. Bam
HpUAeTCA BepHYTHCA K Heil M pasobpaTsCs B CMEINAHHHX
adpdexTax. B paccmarpmBaeMoM caydae HMeEeT MeECTO
COOTHOIIGHAE 1Ty = I3f,, CJHEHOBATEIBHO, DAasjelbHHE
onenKn b, m by, HEBOBMOIKHEL. '

Hocae ri. 6. BepHUTech K nyHETY VII @1 BHGepure MpaBUIBLHHI
OTBeT.

20. Bepno.

PaspenpEnx omeHok by, u by, nonqub HeJIb3sd, TaK Kak
HMEeT MeCTO COOTHOIIEHUE I;Ty = T3T,.

B 3ToM MOKHO Jerxo y6eIuTHCA, €CJH BEOHCATH CTOJMOIE:
HATEepecyoIIux Hac 9pexTos. A 910 HeoGXOEMO IS BRIIUC-
nenua roapdunuenros. B mamem caydae c:ro.uﬁen :cla:z 0B~
maner co croabmoM Zsx,.

Qopmyny faA BHIACTOHUR RoafbcbnuneHTOB MOKHO BaIH-
catTh TaK:

Flyz ui .71
byj ==
3necy u, j = 1,2 ,..., k — HOMepa PaxropoB, U == j.
Buuncanre, nmoxanyiicra, sdpdexr BaamMomeHCTBHA 1A HpHMepa
#3 I 5 7 cpaBHHTE C OTBETOM B IIYHKTe 22.

21. B ne smaere. Hy 9to sx. JlaBaiite coBepmImM 3KCKYp-
¢ B I71. 6 ¥ BCOOMEHUM CMeIIaEHHe dPOexTH. '

Tak Kak HMeeT MeCTO COOTHOINEHHE ¥y T, = T3l,, TO Pas-
RelbHEE ONEHKH by, ¥ by, HEBO3MOIKHEL.

Tocae ri. 6 BepHmrech K myHKTY VII ¥ prbepure HpaBHAbLHHMK
OTBOT.

22. Bor otBer: by, = 4-0,5.
JoGeiiTech cOBIaTeRNs Pea3yIbTATOB. _
O6parmETe BHNMAaHWE, 9YT0 B CHIY OPTOTOHAJIBLHOCTH 3(-

dexTH BsamMoMeficTBEA OLNEHUBATCA HO3ABHCHMO OT JHHEH-
BHX 3PPerToB. , :



8.2. Perpeccmonnbiii amammas

o cEx mop mu moassoBanueh MHK xak smumc am-
TeABHEKM nNpueMmoM HaMm HUrfe He NPHXOAMIOCEH
BCOOMEHATB 0 cTaTHcTHKe. Ho, Kak TOABKOME HaYHHAEM IIPO-
BEPATH KaKHe-JHG0 TMOOTEe3H ¢ OPUTOFHOCTA MOJENH HIH O
SHAYAMOCTA KO3(PUIHEeHTOB, HPHXOAUTCA BCIOMHHATH O
c¢raracrure. I ¢ sroro momeara MHK mpeepamaercsa B per-
PECCHOHEH aHAIH3.

A perpeccHOHHRIA aHaNW3, KAK BCAKWA CTATHCTWYECKEEH
METof,  IPAMEHHM IPH: ONDEfedeHHNX NPeNNOJ0KeHAAX,
mOCTYJIaTax. h

VIIL. llepesiii nocryaar. [lapamerp onruMmaanws y ecTh
caydafiEaA BeJHYWHA ¢ HOPMAJBHLHM 3aKOHOM
pacupefenenusi. [ucmepCHs BOCHPOH3BOXEMOCTH, KOTODYI®
MH Hay9MJINCh HAXOJWTH B ceibMoil raase, — OfHA M3 Xapak-
TEPUCTHK 3TOTO 3aKOHA PACIPefeeHMms.

B pamBOM caywae, KaK B IO OTHOINGHHIO K MIOGHM APYyrEM
moCTyJaTaM, HAC HHTOPECYIOT JBa BOIPOCA: KaK OPOBEDHTH
€ro BHIIOJHMMOCTh H K 9eMy OPHBOIAT €ro HADyIIeHHA?

flpwm Hagmawam GOXBIMIOro YKCHEPHMEHTAILHOT0 MATEPHAIA
(mecATKHE DapaTe BbHHX OIHTOB) IAIOTE3Y 0 HOPMAABHOM pac-
IpefieJleHAN MOJKHO IPOBEPHTH CTAHNAPTHHIMA CTATHUCTHIEC-
KAMA TectaMm (Hampmmep, X? — kpmrepmeM). K coskanenmo,
HSKCHEPEMEHTATOP PEAKO pAacmojaraeT TAKHMH [JaHHBIMH,
IO3TOMY OPHXORNATCH NPHHAMATH 3TOT HOCTYJAAT HA Bepy.
(Kpome Tex caydaeB, KOrfa 3aBefoMO H3BECTHO, 9T0,3T0 He
TaK # TpebyercA CHeNUANLHOe PACCMOTPEHHE. MH He Gymem
Ha HUX OCTAHABIUBATHCSL. )

+ Btom,9r0oy — cayqafinas BenwunHa, OGHIHO COMHEBATHCA
HE OPRXOXUTCA.

Haxrwe mocnencTBusA cBA3aHK, HO Bamemy MHEHHIO, ¢ HADPY-

meHHeM HePBOTO mocrymara?

Hapymelmn HOPMAJBHOTO paciupe/eeHus He IPUBOJAT HH K KaKnM
nmociaefcTeuaM. O6paTHTeCh K NYHKTY 23. : “ﬁﬁ’%m Ny

Hapymemm HOPMAJLHOTO PacopefeeHNs nprmo;m'r K HBMeHeHl?IIO
BepoATHOCTeH, ¢ KOTOPHME CNPABeIMBH HAIIM YTBeD/KACHAA DA HpOe
BepKe ramore3. O6paTurecs K NyHKTY 24.

23 Bu mywaere, uto perpeccHOHHH aHaNHW3 He CTATHCTA™
geckdid meron? Bens crarucruka CYIIECTBOHHO CPABAHA C 3aKO0~
naun pacnpenenennﬂ " BX napymemm HOME[JIeHB0 CKA3ble
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BalOTCA IPW MPoBepKe rumores. Fcam 61 aTo 610 HE TaK, TO
OepBH mocrydar HaM OH IpoCTO He HMOHAZOOMICAH.

Bepautecs K nynkry VIII u BuGepnTe NpaBUIbHEHIA OTBET.

24. B, KoHEYHO, TIPABH.

lpn mapymenum HOPMANBHOCTE MHL JIUINAEMCA BO3MOMK-
HOCTH YCTaHOBJEHMSA BEPOATHOCTEM, ¢ KOTOPHMH CIIP aBEIIABH
Te MJIH WHHE BHCKaskBaHEuA. B aToM Tamtca Goabmas omac-
HOCTh. Mpl pUCKYeM 3aTrAUHOTHBUPOBATH ce0f YHCICHHHIMYE
OIIEHKAMHY U B€POATHOCTSIMA, 33 KOTOPEIME HAYETO HE CTOUT. ITO
JayKe Xy/Ke BOJIOHTapu3Ma. BoT moYeMy HaJO 09eHb BHUMA-
TEJIBHO OTHOCUTHCH K BOBMOKHHIM HAD YIHEHHSIM IPEIIOCKHIOK.

- IX. Bropoit mocryaar. [{ucnepcusa y ge saBucur ot abco-
moTHO# peamumuH y. C 9TuM TpeGOBAHVEM ME yIKe BCTpeda-
ames B cenbMoil raase. Eciam B 3a6mim, TO BepHHTECH HA
.¢tp. 165 u moBTopwre.

BrinoaauMocTs 9T0T0 MOCTYIaTa MPOBEPAETCSA C IMOMOIMBIO
KPUTEPHEB OTHOPOJHOCTH [HWcHEpCHit B pasHHX Toukax (ax-
TOPHOTO upocrpancrsa. Hapymrenue aToro moerynara HERo-
IYCTMMO.

Yro, mo Bamemy MHeHNIO, clleffyeT OpPeAOpHHATH, €CIH
OfHOPOTHOCTH AUCIEPCHIA BCO e OTCYTCTBYeT?

Orrazarbed OT pemenns 3afjagd. Of6paruTech K OYHKTY 25.
Hckars npeofpasoBaHue y, fAeaailiee AHCHEPCHH OXHODONHBIMH.
O6parurecs K mWyHKTY 26.

25. Bu macTpoenn cammKoM neccuMmuctniEo. He ciegyer
ONYCKATH PYRU Iepej| TAKAMY IPOeIATCTBUAMA. JT0, KOHETHO,
HENPHUATHOE 3aTPyNHEHEE, HO YTO-BUOYAD oﬁﬂaaTenbno npe-

ayMaeM.

N

[Mapafite ofpatuMcsi K NyHKTY 26 B paccMOTpHM JApyroe mpejo-
JKenre,

-~

26. 1o pasymHoe npefaoxenme. Beerma cymecTByeT Ta-
Koe npeo6pasoBaHme Y, KOTOpOe [ejaer AUCHePCHE ORHO-
POAHLIME. YBH, €T0 He BCErAa Jerko Haittu. JloBoxbHO uacTo
JOMOTaeT JiorapupMmIecKoe npeo6pa303aune, ¢ KOTOpOrQ
06HIHO HATMRAJOT HOWCKRH,
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Pue. 22, HUamoerpating
K IpOBEPKE afieKBATHOCTH

Tpe'mﬁ nocryaar. 3HaveHuA GaKTOPOB CYTh H € C J y-
‘gafigse BEeAHUMIUH

IT0 HECKOJBKO HEOMHUTAHHOE yTBepmp;eHne OpPaKTHIeCKH
03HAYAeT, 9TO YCTAHOBICHHE KAKFOoro daxropa ma 3agaH-
HEIl ypOBEHb M er0 HOAAEP)KAHNEe CYM[ECTBEHHO TOTHee,
geM ommGKa BOCIPOHM3BOZUMOCTH.

Hapymenue 970T0 HOCTYIaTa IPHBOAUT K TPYAHOCTAM UPH
peanusaymy MaTpunu niaammposanua. [losroMy omo ofmumo
JIETKO OGHADYKMBAGTCH BKCIODIMEHTATOPOM.

Cymecreyer eme 9eTBePTHIA IOCTYIAT, Hanaramumn or-
paEAYEHUS HA BSAWMOCBA3b MEXAY 3HAYEHWSMH (AKTOPOB.
Y HAC OH BHIOOJHAETCS 2BTOMATHYECKM B CHNY OPTOTOHAIB-
HOCTA MATPHUH MIAHUDOBAHUA.

Ecam ¢ mocTyaaTaMa Bce B IOPsIAKE, TO MOYKHO IPOBEPATh
CTATHCTHYECKHE T'HIOTE3H. :

8.3. Ilposepra agekBaTHOCTH Mofiend

Ilepraiii BOIpOC, KOTOPHIL HAC MHTEPECYET HOCHE BHUMC-
JeHUA KodQPUIMeHTOB MOAENH, dTO IPOBEPKA €6 UPUroj-
HOCTH. MH 6ymeM Has3HBATH TAKYIC IPOBEPKY I PO B e p*
Kol _afeKBATHOCTH MOJeqN.

X. Bume (pue. 22, @, 6) upuBegeHK ABA PUCYHKA C OFH-
HAKOBHIM PAaCHOJIOKEHMeM HKCIePMMEHTAJLHHX TOYEK W,
cleZ0BaTebHO, OJWHAKOBHIM pPas0dpoOCOM OTHOCHTOABHO JIH-
HUY perpeccdHd, HO ¢ pA3IUTIHEIM CpefauM pasGpocoM B
ToyKax (¢ pasaUuHON JuWcmepcuell BOCUPOHBBOAUMOCTH). .
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Paalpoc B TOMKAX NORABAN, KAR 3T0 WHOIJA HONAGTCS, 61-
pesraMun IIPHMI)IX, 3 CocTaBAAIOINX nonepn’renbnmﬁ HHTEepP- -

B BHEIE - 25,).
Kax BEI [yMAaoTe, B KaKOM CJyIae MOJeJIb MOKHEO CIMTATh

ajieKBaTHO#A?

B mepBoM caygae. O6paraTecs K DyHKTY 27.
Bo »ropom caygae. OGparurech XK HyHKTY 28.
He smaw. O6paraTeck K TYHKTY 29.

27. Bu mpasmL.

B gamHOM caydae pasGpoc B TOYKAX TAKOIO He HOPAIKA,
uro U pasbpoc oTHOcHTeNBHO JuEWE. IlosToMy MosKHO mpefi-
HoAaraTh, 94T0 HOCTPOEHHAA Mofeas mpmrofga. ([aapme MH

_ BHIACHMM, KAaK IPOBEDPHUTH 3T0 KojmuecTsenHo.) Bo BropoMm
‘¢cAyd9ae OIKTH (CAHIIKOM» TodHH. Tpebyercs Gonee cimrom-
Hadg MOJeJb, 9TO0N TOYHOCTH ee IpefcRa3apmsa OHJA cpas-
HEM& ¢ TOYHOCTHI BKCUEDPEMEHTA.

IT0 KaveCcTBeHHHEE coo0parkeHMs, a HaM HY)KHA KOJH-
YeCTBEHHAS Mepa.

Jaa xapaxrTepMcTHKE cpPeRHero pasbpoca OTHOCHTEJIBHO
JAWHWA PeTPeCCHX BLOJHE HOLXONMT OCTATOYHAA CyMMa KBaj-
paroB. HeymoGeTBO cocTOMT B TOM, 9T0 OHA BABMCHT OT YHC-
Ja KoapPHNMEHTOB B YPaBHOHMH: BBEJAMTE CTOIBKO KO3(P-
(UOEEeATOB, CKOJBKO BH IPOBEJEM HE3aBHCEMHX ONLITOB,
M OOJY9YHTe OCTATOYHYI0 CYyMMy, paBHy® Hymo. Iloaromy
OPefoYuTAIOT OTHOCHTH €6 Ha ofuH «cBoGoxEmiy onwmr.
Yucmo Tapmx OLEITOB HA3HBACTCA TUCIOM creneHeit cBoGo-

au (f). , )

/ W XI. UncjoM cremene# cBOGOAN B CTATHCTHKE HABHBAETCA
Pa8HOCTH MEKAY 9YHCAOM ONKTOB M UHCAOM KoaddunueHToB
. (KOHCTAHT), KOTOpHe yKe BHYHCJIGHH IO DPEe3yabTaTaM dTHX
OIHTOB HE3ABHCHEMO JPYT OT ApPYTa.
Eeamn, sampuMep, BH IPOBeJM NOJHHN (QAKTOPHHIA K-
CHEepHEMEHT 27 M HAWLIM JAmHEHHoe ypannenne perpeccuu, T0
YHCJI0 CTelneHel CBOGOAM

f =N —(k+1) =8—03+1) =




OGT&TO‘{IH&H CyMMa KBaJpaToB, HeJeHHAsA Ha YHCJO CTe-

neHe#t cBOGOAH, HABHBACTCH oc'ra'roqnoﬁ RECXep-
cHmedl, wim gEmcuomepcme it a}:(eKBaTHOGTK(San)

7 Ay}
2

San=" f .

Craxute, YeMy PABHO UMCIO cTememeit cBOGONH AAf Siy
B cefiylomeM caydae: IUIAH 2471 y 4 napaane bHKX OIHTA B
HYACBOHE TOYKE MJiA BH‘IHCHeHHH OomAGKA ONHTA, Moi:enb
anueynasa?

7. OGparurecs % nymxry 30.
" 4. OBpararecs K OymKTY 31.
3. ObGpaTmTech K DYHKTY 32,

28. Bsr orpaniy npepnodTeBne BTopomy cxy%an. 9To He-
BepPHO.

3Hech MH mMeeM IeJI0 ¢ TOYHHM SKCIePHMEHTOM, MIOITOMY
OTKJIOHEHWA OT JHHUA PEerpeccHu, KOTOphie MH HabaoxaeM,
TPYAHO HNPHBHATH CAYYANHBIMH.

Ha nepsoM pucyHKe bKCIIEDUMEHT JIOCTATOYHO TPYG, YTOGH
MOKHO GBLIO YROBIETBODHTHCA YPABHEHHEM HIPAMOM JIMHUM.
910 He TPHBOAWT K NPOTHBOPETUAM.

, Bepuutech K nyHKTy X W BHOepHTe HPaBUJIBHEIH OTBET.

29. Bu He sHaeTe, KaKo#f BapHaHT IPeAN0YECTE.

-JlaBaiiTe BepHEMCSA K CMHCJIY HPOBEDKE AXEKBATHOCTH,
Mu cKasaa®m, 4YTO XOTUM CPaBHATH pPasbpoc OTHOCHTEIBHO
JmEnA perpeccuu ¢ pasbpocoM B rTogke. YeMm Goapme OymerT
, pasi@ume Me;KAY HUMH, TeM TPyAHee IPH3HATH OTKIOHEHWS
.caysaiaemu. Torga mpupgercs yTBepKgaTh, 9TO BHOpaH-
Hasg MofeJab He mpwWropHa (He ajexBaTHa) m Tpebyercd lIPY*
rag, Gonee CIOKHAA MOREIb.

Bepﬂmecxa Tenepdh K nyHrTy X u pmGepnre Apyro# oreer.

-30. VY Bac moxyudaocs 7 cremeneit cBoGoxE. ITO HEBEPHO.
- Beposarso, Bu paccyxpann tak. Ilpogenano 12 oumrros:
2¢1 = 8 wmoc 4 Hynessix. B ypasmenmwe Bxomar 5 K09p-
- ¢punmenroB. Ciegosarensro, f = 12 — 5 '= 7. Bu ne yuum,
. 9TO0 NAPAJJeJbHHE ONHTH HEAh3A CYUTATH CAMOCTOATEJH~
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HEIME, TaK KaK OHHM JyOJHUpYIOT npyr rpyra. losTomy oHRE
BCE NAIOT OFHY CTEIEHHb CBOOOJH.

Beprurech k nynkry XI u BpGepnre Apyroi orser,

31. Bu nacuuramm 4 cremem:m cBOGOXH. ITO HEBEPHO.
-Taxoit oTBET IONYIHACH, BEPOATHO, U3 CASAYIOMETr0 pacCyRe-
Huda. IHpogenano 12 onuToB: BOCEMB 110 MATPHIE MIAHAPOBA-
HHA U Y6THpE HYyJeBHX. Tak KaK BC6 HYJEBH® ONHTH TOM-
JAEeCTBEHHH, TO OHHE [al0T ONHY CTeHeHE ¢B0oGOXE. Yueao Koad-
¢unuenToB B Mopfenw paBHO uarw. CremoBarensHo, f = 9 —
5 = 4. B He o06paTHIH BHUMAHNE HA TO, YTO OMLITH B
HYIEBOU TOUKe He WHCIOJb3YITCA IPH BHINCICHHH KODH-
¢unmeHTOB W He MOTYT IOBTOMY BXOMUTH B UHCJIO CTENEHEH
CBOOOJH,

Beprurecs ® nynrty XI n prlepure npapuibHbl oTBeT,

-

32. By orBeTmaM NIPaBUIBHO.

Hefcreurensuo, M nposequn 12 omwHroB, HO deTHe
ONHTA B HYJIEBOH Touxe GHIIM MPOBEMEHH AAA APYTHX Heaei
¥ B BHYHACIEHUN KO3POHUIUEHTOB HE YJYaCTBOBAJIA, IOITOMY
OHE He BXOJAT B YHUCJO cTemeHeil cBoGoAH. (A ecanm 6 Bxoan-
JIA — TaK¥We CJIYYaW BOSMOMKHE, TO AaBaam OH He UeTwpe, a
TOJBKO OXHY cTemeHb cBobofn.) Uwesmo koapdumumentos Mo-
jfean — uaTth. ClemoBaTenbHO,

f=8—5=3.

3amoMHENTe NpPaBUIO: B IIAHUPOBAHHE BSKCOOPUMEHTa
9HCII0 cTeneHed CBOGOAH AAA fACHePCHAN afeKBATHOCTH PABHO
9@CIy Pa3AMYIHEX ONETOB, PE3YJIbTATH KOTOPHX MCIOJNb-
8yloTCA TPHU IOJCI6TE Koaq)qmunen'ron perpeccmu, MHHYC
YHCIO0 OTPENIeNABMBIX Roafl)(bmmemon Bam eme npexpcra-
HTCA C¢AydYail NOYNPAKHATHCA B OINPeNe/IeHUY THCJIA CTOIe-
He#l ¢BOGOAR ANA JUCIEPCHH afeKBATHOCTH.
"B craructure paspaboram KpHTEpWii, KOTOPHH 0dYeHb
yRo0eH AJaA MPOBEpPKH IMOOTE3H 00 ameKBATHOCTH MOJEJH.
Om masmBaerca F-xpurepuem (Duimepa u ompesenAeTcA CJe-

Aytomeii GopMyioi;




Beamamay, croaiiyio B u#eaitene sro GOPMYIH, ME
TOABKO 9TO HAYYMJINCH CUMTATH, & 3HAMEHATeJb — CTapELt
3HAKOMHIA (M. i, 7) — aT0 AMCIEpCUS BOGIIpOIZ[E!BOI[HMOGTK
CO CBOHM YHCJIOM ¢TeNeHEH ¢BOGOIEL. .

VYnoGerso wenmonanzosamms kKputepus Dmmepa cocTOUT B
TOM, YTO IPOBEPKY IMIIOTE3Hl MOKHO CBECTH K CDABHEHHIO
¢ TabawanEnM 3uagdenumeM. DparMenT COOTBETCTBYIOmMEX Tal-
JIHI], KOTOPHIA MOKET YAOBIETBOPUTE BAIIM HYK/H HE TOJBKO
B YOPaKHEHUAX 9TO¥M KHUTHM, HO ¥ B CONBINMEHCTBE CJIydaeB
HPAKTHKA, NPUBEJIEH HIKE, (Ta6JI 8.4).

TaGnuma HoCTPOSHA CIeTYIOMEM o6pa30M. Cronbnsl cBA-
BaHH C ONpefeJeHHHM YMCIOM CrereHnei ¢cBo0o bl AIA IUCIH-
TenA f;, CTPOKM — fJA 3HaMeHareda f,. Ha nepeceuenum
COOTBETCTBYIOIMUX CTPOKH ¥ ¢ToJ0Ia CTOAT KPUTHIECKHe
.sHaderud F-xpurepusa, Kak umpasumimo, B TeXHUYECKHX 3a7a-
9ax HCIoXb3yercd ypoBeHs smaummocT 0,05.

Ecam paccunmrammoe sHavenwe F-xpurepust He IPEBH-
maeT Ta6AWIHOI0, TO, C COOTBETCTBYIOIIEH [{OBEPUTEIHHOMR
BEPOATHOCTBIO, MOMeNb MOMKHO CUMTaTh afexBaTHo#. Ilpm
OpeBHITEHAN Ta0JAMYHOTO SHAYEHMSA 3Ty HPUATHYIO I'HIOTE3Y
OPHAXOJUTCA OTBEPTaTh.

Ionwsayack TabaunaMum ¥ HalifenHoll panee IMHEHHOH
Mogeas0 (TJI. 5 npumep 4, crp. 109), nposepsre aneRBaT—

HOCTH, ecam s, = 0,625,

CpasuuTe TOJYIeHHHE OTBET ¢ OTBETOM B yHKTe 33.

33. Bor ormer:
F =18, Fron (1,4 = 1,7

Y6enurecs, YTo BH He OIMUOINCE.

Cmoco6 pacuera JucHepcHy afleKBaTHOCTH, KOTOPHIE MBI pPACCMOTpe-
JIN BELUIE, IPUMEHHM B TOM CJiydae, €C/IM ONHTH B MATPHIE IJIAHAPOBA-
HUA He JyOnupyloresa, a HHQOPMALHA O JUCIEPCHH BOCIPOMSBOXUMOCTH
H3BJIeREETCA M3 NapaJlIeIbHHX ONHTOE B HYJTEBOH TOUKe MK M3 Hpex-
BapUTEJIbHEX 9KCIePHMEHTOB. : ‘

A Hac elle BasKHH JiBa CAYYas: 1) ONBITH BO BCeX TOYKAX IIaHA
RyOAMpYIOTCs ONMHAKOBOE UHCIO pas (paBHOMepHOe NYOMMpPOBaHHE),
2) 4meio apasuIeNbHEX ONKTOB He OMWHAKOBO (HepaBHOMepHOe HyOim~
poBaHHe). -
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Tabnnga 8.4

3uauenus F—xpmepnn/ drmepa HpY 5%-H(M YpCBHE BHAUBMCCTH -

35564729754321100998877765430

4
19
8
5,
4,
3,
3,
2,

LN

222222221111111111

2,

1.1

24

19,4

68:’84410u7n05/4.3322111000998765
85/4.34u3222222222222222111111

12

797063198765544333222110988

19,4
8,
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4
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3,
3,
3,
2,
2,
2,
2,
2,
2,
2,
2,
2
2
2
2
2
2
2
2
2
1
1,
1,

920396421099877766655443321
865433333322222222222222222

'193A

O31407:u32‘10((»98877766655432
965443333333222222222222222

19,3

.~ o~ .

4,1/.12318654321100Ou99887776554
0}~6544333333333Qu222222222222

71224,6)230,21234,0244,9)249,0) 28
19,3

1111111

1111111111111111111

77777777

~ o~ o~
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B mepBoM cayvae JNCHEPCHIO afeKBATHOCTH HYMKHO YMHOMATh HA

n, rjae n — 9YRCJIO INOBTOPHHX OOKITOB




e |

" Takoe BuaOM3MeReHNe GOPMYIE BIOXHEe ecTeCTBeHHO, YeM Gonnis
YNCH0 mapaNielbHRX ONBITOB, TEM C 6oabmeit JOCTOBEPHOCTHX) OLOHH-

BAIOTCA CpeflHue 3HaveHHA. I109TOMY TPEGOBAHAA K pasIuyumAM MEKRY .

SKCIHePUMEHTAJIBHKEMY ¥ DACUeTHHME 3HAYEHHAMH craHOBATCA OoOMNee
FECTKEME, ITO OTPaKAETCHA B YBEARICRNA F-KpATEPRA.

Bo Bropom ciydae, Korga HPUXOMUTCA MMETh [el0 C HepaBHOMep-
HHM JyGaapoBaH@eM, HOIOMeHWe yciaoKEAercA. Ilake KOTHA oKcHe-
PUMEHTATOp 3a/yMat IPOBECTH DABHOe WMCHO NMapaJlelbHEIX ONHTOB,
YacTo He yjaercs IO TeM MM HEHM IPWYAHAM BCe UX DPeaJn30BaTh.
Hpome Toro, mHOrza npuxo;[mcﬂ 0T6paCLIB&TL OTHeNIbHbIe ONBITH KAk
sunagawomye sabaonenns.

Tlpn HepaBHOMEPHOM AYGANPOBAHNH HAPYMIAETCH OPTOLOHANBHOCTE
MaTpHIE HIAHADOBAHESA U, KAK CIeleTBHE, HSMEHAITCA pactersiie dop-
MyJas s KosQ@uUIUeHToB perpeccuy ¥ uX ommuGoK, a TaKKe JUIA JHC-
mepcuH aeKBaTHOCTH. ‘ )

Ias pucnepeny afeKBaTHOCTH MOMKHO 3ampcarb 06yl ¢opMyxy

N -~ ~
S n (i — v,)?
g _ d=1
San = 7 —

rge N — 4mcio pasiugHEX ONBITOB (YHCIO CTPOK MATPHALE); -
' nj — YECIO MAPAJNICNLHEX OIKTOB B i-if CTPOKE MATPUIE;

1 §; — cpemHee apupMeTHIECKOe W3 n; HapPAJICABHHX OIEITOB;

§i — OpeAcKasaHHOEe IO YPAaBHEHMIO BHAYEHWEe B HTOM ONHTE.

Cmurc 50 GOPMYAR 0UeHD HPOCT: PASINYHIO MEKLY SKCIePUMEH-
TaJbHEHIM H DPacieTHHM 3HAUeHWEM HpPHAaeTCA TeM GONBMIHTE Bec, oM
foJbIe TUCIO HOBTOPHKX ONLITOB. q

Oas b-KoshPWOUMEHTOB HeNb3A BaOMCATH ynmsepcam.nyio pac-
ety gopmyny. Bee saBuCHT OT TOr0, KaKOH ORI WiIaH u Kak KyGuum-
POBATHCH OUKTH. BeAKMA pas TPUXOHMTCA AeJaTh CIEHHANBEEE Pac-
9eTH, MOIb3YACh METOJOM HaHMeHBIIMX KBaxparoB. Ha mpocroM cmm-

- Te3HPOBAHHOM IPEMEPe MH HPOMJIIIOCTPEPYeM TAKOU pacder.

- Hycre crasmicA DOMHHN (aKTOPHHN SKCHepUMEHT 22 ¢ ABYMs ua—
pallenbHHIME OOHTAME B KayK[0# cTpoke. OfdH M3 HapajilesbHEX O~
TOB-HPHIMAOCH 0TOpOcHTH, MaTpama NiaunpoBanns nMeeT By Tabn. 8.5.-

3amumeM CUCTeMY YPABHEEHE KA onpenenennﬂ KO3(X)4)PIILKGHTOB
perpeccHu

Thy — b1 J- 1be = 19,
—1by + Thr + 1bs = —1T,
1by + 1b1 + Thg = —T. !
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Tabauna 8.5 . N

: . - O R S B .
M|z By |y v | ¥ y—vy gy’ Qy)2
1|4+ =|— 4555|5045 (041|016 | 0,32
2|4+ |(+[— (30| — |30(3,79]0,79]|0,64 | 0,64
3|4+ —|+1201)|20]201,8 0,41 0,00 | 0,02
4|+ 4+{+]05]| 15|10 |1,0]0,09]001 | 0,02

N

2 =1,00

1

97y sammch NeTKO HOJYYHTH ¢ JIOMOMIbI0 MaTpUYHKLX omeparuit *. Jus
STOTO HY:KHO MATPUIY NIAHAPOBAHUA YMHOMKUTL CJleBA Ha TPAHCHOHU-
POBaHHYI0 MaTpHIy ‘ :

- -

+ 4= :
e e il il i ol SN AU 711 ’
(—-+—+~—+) + 4 + =<—1 “)-
——t++ -+ |+ == 1 17

+ -+

++ F

OneMeHTH HOJYYeHHONM MATPHIE HPEACTABAANT c06oil Kosdduumen-
TH ypaBHeHHW#. A 4mcia B IPABOM JaCTU CHCTEMH ypaBHeHUH ecTh

7 7 ?
Zyi = 19; E!/ixn =—17; Zymﬁ =—T.
‘1 1 1

Yrobr BHUUCIHUTE b-KosddUUMEHTH, Hafo IOAyIaTh OOpaTHYIO MaTt~
pUIly CHCTEMH ypanHennii. B mamem ciyuae oHa WMeeT BHJ

. 6 1 —1
vl 1 6 —1
\—1 -1 6

Teneps aasa pacuera b-kKosdPUIMEHTOB HY)KHO HOJCUHTATL CyMMY
IpousBeleHN COOTBETCTBYOINAX DIEMEHTOB CTONONA CBOGOHKIX WICHOB

* Uwrarens, He3HAKOMEI ¢ MaTpWuHOi anreGpoil, MosKeT oGpaTuThLH,
HanpmMep, K cmpaBogEuKy A. Il. Mummna, U. B. IIpockypsaxos
.. «Brcman amre6pa». M., QmaMmarrms, 1962, .
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CHCTEMH ypaBHEHWil Ha 3JEMEHTH CTPOKH 0GpaTHOH MATPUIH

_ 6 1 _
bo = 0 A9 + 1/«w(f 7+ (“‘ '4—0‘) (—7) = 2,84,
=1 8 A= —
bl“dlf()" ,19+7?(T(. 7)+( ZG'J( 7 0.4,

1 1 6
bp=(—_"-1]19 —— | (=T — (—7) = — 1,35,
. (40) +( 1) =D+ & =D
IIpoBepnM Tenmeps afleKBAaTHOCTH JHHEWHOH MOAEAHM HO IpHBeJeHHON
BHIe gopmyie, BemomorareabHEe pacieTl NPeACTaB/IeHE B HOCTeIHAX
geTrpex cronbumax tabm. 8.5. Jucmepeua BocnpomspORMMOCTH PaBHA:
2
Spocnp — 0,33 ¢ Tpema creneEaMu cBoGomH (pacueTHafg GopMyia AaHa

B rI. 7), a AACHEPCHA aNeKBaTHOCTH: ‘gn= ;"Tog =1,00 ¢ opmoit

CTeNenbIo cBOBOFHL; Faucn=é’90 = 3, Fraga ; % 0,05 = 10,1, Caenona-

TeJbHO, MOEJb MOKHO IPU3HATE aﬂeRBaTHOﬁ;

Ecan Mopesnb afileKBaTHA, TO MBI MOMKeM IepPeHTH K Kpy-
TOMY BOCXOEfleHEI0. Ecim Her — IpEXoAwWICA IIPEOHoJe-
BaTh JONOJHWTEIbHHE TPYAHOCTH. ITO MH 0OCyAUM EHIKe.
Ho Bo Bcex cayg9aAx MHTEPECHO IPOBEPATH eIie SHAYMMOCTD
OTHeJBHENX KOd(pPUIHEHTOB perpeccum.

8.4, ITpoBepra 3HATAMOCTH K03(OHIHEHTOB

TIpoBepra 8HAUMMOCTH KajEAOT0 Ko3(HMUEEHTA HIPOBO-
JIBTCHA He3aBHCHUMO. )

Ee Mo®HO OCymeCTBJIATH ABYMA PABHONEHHHIME CIOCO-
Gamm: mpoBepKoil mo f-kpmrepuio CThiOfleHTA WM LOCTPOE-
HHEM [0BepHTeJbHOTO HHATEPBAJa. 1Ip¥ HCOOJB30BAHUE MOJ-
HOr0 ()AKTOPHOTO HKCIEPEMEHTA HIM DPEryJNspHHX APOOHEIX
PeINIMK JOBEPHMTEJIBHEE WHTEPBAJH JJA BceXx Koadunmen-
TOB (B ToM umcie ¥ 3(eKTOB B3aUMOEHCTBHA) PABHH APYT
ApYTYy. L.

Ilpesxne Bcero Hajo, KOHEYHO, HAWTH JUCHEPCHI0 Kood-
$HUImeATa PErPECCHH s{fi}- O=Ha onpepensercss B HaIIeM. Cay-

gae 1o ¢opmyie *

s2
PL I vt
o= TN

* B.B. Hasumge, H. A. Yeproea. Yras, co1.



Ws dopmyan BagEO, 4TO AUCHEPCHE BCEX KOBYOUIMUEEHTOB |

- PaBHEL IPYT APYTY, TAK KAK OHM 3aBHCAT TOJILKO or omubKu
ONHTA ® UHCHA ONHTOB, ~ -

Temeps Jerko HOCTPOHUTH uonepmenhumu HHT epBai;
(b)) |
| Abj= tts{bs}. ,
3mecs t— Tafumumoe sHawenwe Kpurepua Crelofients mpW
4pcJie CTeleHed cBOOOIE, ¢ KOTODHIMM ompefeasiach s{y},

n pubpamHOM ypoBHe smadmMocTE (0OmgHO 0,05); s {b;} —
KBagpaTHuHad ommbxa KospdmmmeHTA perpeccun

s{b} = -FV;?;,_) .

- XIL @opmyny fiai ZOBEPHTENLHOTO WHTEPBANA MOYKHO
‘sammcars B cJiefyiolel sKBHBaJeHTHOH $opwme:

sy
Ab; = -+ —2-,
3 o V‘N
Hosddmuuent sgagnM, ecad ero aGCoMOTHAR BeIAIHHA
Gonpme nOBEpHTENBHOT0 HETEPBAA,

RS

TaGanuma 8.6

3navenun t-kpurepun CThHIOREHTA HpM 5% -HoM ypoBHE BHAYMMOCTR

Yucno . Yucao Yucno ,
cremne- 3naveHun crere- SHAUeHHUA creme- 3ravenna. '
- Helt I-KpuTepna Hell {-KPHTOPHA Hel t-KpuTepuA
_cBoSonnt |- ’ cBoGoRBI _ croGome
1 42,71 | 2,201 2 2,080
2 4,203 12 - 2,179 22 2,074
- 3. 3,182 13 T 2,460 | -23 2,069
4 © 2,776 14 © 2,145 24 2,064
5 2,574 1 15 | 2,431 25 2,060
ST b 2,447 16 2,120 26 2,026
T 2,365 17 | 2,410 27 2,052
- 8 2,306 18~ 2,101 28 2,048
9 2,262 19 2,093 29 2,045
10 2,228 20 2,086 30 2,042
e : : . 0 o 1,960




J_Iosepmenbnmn nHTepBan 38/[40TCA Bepxnen n HIRHEHR
rpannuamn b; -+ Ab, m by — Ab;. :

s o'mcnannﬂ BHAYCHUH I-KPHETEPHA MOKHO BOCIIONB-
30BaTBCA 'ra6.711mamn ‘dparMeRT M3 KOTOPHX npnsenen B
ra6. 8.6.

Taﬁ.nmxa HmoCcTpoeHa cleaylomuM oGpaseM. C'.ron6n;m €001T-
BETCTBYIOT PasHIHbM CTeIeEAM cBOGONH U 3HATEHUAM KPH-
Tepus.,

Ilycrp . B gByX pasHmIX 3ajgavax CIYJa#HO OKa3ajHCh HBA
9ECjIeHHO  PaBPHX Kodddmmmenra perpeccum. Jlosepmrenn-
HEle HETEpBafH mm HEX OKAa3aJHUCh Da3IMTHHIMA.

Cxamme, Kakofi ms HEX 3EAIEM?

Ne "bj Ab; .
) 1 5,3 15,5
2 .| 53 42,6

- BmawmM nemeﬁ; O6parutech K MyHKTY 34. - s
3uaunm ropoi. OGparurecs K MyHKTY 35.
He suaw. -OOpartaTech K mynrty 36.°

34. Bu =e npanm. »
Ho-BameMy, BHXONHT, 4TO ‘gem Goapme ROBEPUTEIbHBIH
MATEpPBAJX, TeM Jydme, TeM Gojee BHAYEM KO3(PUIUEHT.
B peificTBETeNBEHOCTH dYeM JiKe JOBePUTENbHEIE HHETEpBAII
(opm samaEHOM o), TéM C GOJIbIIEH .YBEPEHHOCTBIO MOKHO

TOBODPATE O 3HATEMOCTH Koa3ddmmuenra.
IHomante paGodee upaBma0: ecad aGCOMIOTRAS BeIAIHHA

KosummenTa GoNbmIe, UM JIOBOPHTEJNBHHIA HHTEPBA, TO
nosdxbnn;nen'r 8HAYHM.

Bepﬂmecb k nyskry XII u Bubepure NpaBRIBHHE 0TBET.

35 Bepso.

Bo sBTopom caywae nosepmenanmn nntrepnan BHAYRTENb-
BO ye. [ mpoBepKH SHAYMMOCTH MOKHO HCIIOJIB30BATH
pabouee mpaBHJIO: ecad aGcomoTHAA BeJMUERA Ko3ppunuenta
fonpme, WeM NJOBEPUTEARHEN mrrepnan, 0 Ko:a(bq;mmem
gHATHM, - ,
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Bam meo6xopmmmo BHpaGoTaTh HABHK OPOBEPKHA 3HATH-
MOCTH, II03TOMY HPOBEpBTe SHAYHMOCTh KO3(huuumenToB M-
HeHHEX Mofieseil 1A OpUMepOB IaaBH mectoi. liaa pacdera
BaM NOHAJ00ATCA BHAYEHHA JHUCIEPCHH BOCHPOM3BONEMOCTH.

Bor omm:
1. Ipumep 1, crp. 124.

“Ssoemp = 3,06.

2. Ilpnmep 2, crp. 134.

Spormp = 1,0.

3. IIpmmep 3, crp. 137.
Ssimp =1,0.

4. Tlpmmep 4, c’rp 141

Spemp = 19,92.

CpaBHHTE CBOM OTBETH € NPABMILHHMIY 3HATEHUAMI B IYHKTE 37,

~

36. Bu me 3maere. Uto xe Bac 3afrpynnn.no? Paccympaenne
mpocroe: 4eM (oJbIle JOBEDWTEJIBHHIE HHTEPBAJ, TEM MEHEe
BEPOATHO, WTO roodunmenT SHATMM. JHATMT...

Bepanrech & nyekry X1 o BHOepnTe NPaBUIBHKIE OTEET.

37. Bor oTBeTH:
1. Sp; = 0,62. HesmaumM T0IBKO bj,

2. .s;b]. = 0,35. Hesmaummu b, m b

3. s; =0,35. Hesmaummut by m b

4. s,; = 1,11." Hesmawmun by, by, by, bio, bya.

VY6eaurecs, 910 BH He OMIMOINCH.

Ecan Bam Goasme HpaBETCA OPOBEPATE BHAYAMOCTD K03d-
QUIMeATOB IO !-KPHTEPHIO, TO BOG]IOJIBByHTBCL dopmyioi
16
s{b;1
Brranciaennoe sHadenne -KpHTEpHS CPABHEBAGTCA ¢ Tab-
JAMYHHM OPH 33JaHHOM O ¥ COOTBETCTBYIINIEM UHCJe CTeme-
en CB06011LI.

2]

=

i
i
i




Ionyuenntie BtiBofiti 0 sHaumMocTm KoadduNMeRTOB, KO-
HEYHO, MOJKHBI COBUANATH C NIPEALIAYMUMH.

V6enurech B 5TOM HAa BCeX IPHMepax ¢ HEYeTHHIMH HOMeDaMH WUs
- rd. 6. OTBer BEL CHOBA HaiijieTe B IyHKTe 37.

Taxk mpomsBOARTCA IpoBePKA BHEAYAMOCTH KOI(YPHAIMEHTOB,

8.5. Pesiove

HWrax, B 570# IyiaBe BH OCBOM/M OCHOBHEIE METOJH o0pa-
GOTKH SKCIePMMEHTAJbHHKX NAHHHX, MOJYYeHHHX OPH IIA-
HHDPOBaHWE DKCUepMMeHTA. BH HayYmamch He TOJABKO BH-
' GHCAATH K02(PUNUWenTH Pperpeccud, HO ¥ UPOBOJUTH CTaTHC-
THIECKUE OLEeHKH AIeKBATHOCTY ¥ BHAYHUMOCTH.

Mz moppo6HO paccMoTpeny MeTOf HAaUMEHBIIMX KBajpa-
TOB — 3p(eKTMBHEIE M IPOCTOH ¢II0CO06 mONYyYeHHAs OMEHOK
K03 UHEHTOB perpeccHM. ITH ONEHKU IPHUBOJAT K MUHH-
MaJAbHO BO3MOMKHOH 0CTATOYHO® CyMMe KBafpaToB M B DTOM
CMEICJI® SBJAIOTCA ONTHMAJIBHEIMHE,

Ounonpemenno MH YCTAHOBHJIA BaKHOE TpeGOBaHne 06s-
3aTENBHON HPOBEPKW NPABHABHOCTH BEYUCICGHWH W HAYIH-
MACH BHUOOJHATH dTO TpeGoBaHWe HpPH NPHMEHEHWE METOHA
HAMMEHBIUIUX KBaJPaTOB.

Bu ysmamm, awro MHK cramomuTea 9acThio perpeccmoH-
HOTO aHaju3a OPH OpOBepKe cTatmcTHIecKEX rmmores. Ilpm
3TOM HOJUKHE BEOOJHATHCHA CJIEYIOIMHEE HOCTYAATHL:

1. ITapameTp ouTHMHMBamu¥ — cjyJailHasA BENWIWHA C
HODMAaJBHEIM 3aKOHOM pacnpefenenuAa. 2. [mcmepcmsa mapa-
MeTpa ONTHMUBANUE He BABHCHT OT BHAYEHHH mapaMerpa
ontmMmsanuu. 3. 3HaueHHA (aKTOPOB — HeCIyYaHHHE
Beamugnasl. 4. DakTopH He KOppeaMpPOBAHEL

Mu BHACHEHAM, KaK MOMKHO NPOBEPHTH BHIIOJHEMOCTS

9THX HOCTYJNATOB H K UeMy IDHBOJAT HX HapyIICHWe.
" Besiras Mofienb MeHHA MOCTONBKY, MOCKOJIBKY OHA BEPHO
OTPaKaeT ONMCHBAaEMOE ABJeH¥e. Mu BHOpAIN MOAXOMAMMIA
CTATACTHYECKMH MeTOJ NPOBEPKH aJeKBATHOCTH MOJeJH, OC-
HOBaHHEN Ha Kpurepumu (Dmmepa, u HayquImch MM 0530+
BATBCH.

HKpome nposepru agexsaTHOCTH cjefyeT HPOBOJHUTEH IpO-
BEPKY SHAUMMOCTH K03Q(UOIUEHTOB. JTa IPOBEPKA OCYINECT-
BaAeTcsa ¢ moMomplo kpurepus Crniofenta. Mu paccMoTpenn
fiBa BADUAHTA TAKOM NPOBEPKH: ¢ MOMOIIEI0 IOCTPOEHHA [0~
BeDHTeJbHHX] MHTEPBAJOB M HEIOCPE[CTBEHHO CPAaBHEHWEM
¢ TabiMYEHM SHAYEHHEM KPUTepH:.



I'nmapa pesaras

llpnnaTue pemenuil nocie nocTpoenus Moend

9.1, UnTepnperanus pe3yabTaTon

AfexBaTHaA JMHEWHAS MOJEJb, KOTOPO# MH Temnephb pac-
mojaraeM, WMeerT BHN . moNWEOMAa mepBodl cremesu. Hoad-
QHUOUeRTH IOJWHOMA SHBJAITCA YaCTHHMHM HPOH3BOJHHIME
QYHEEOEM OTKJMKA IO COOTBETCTBYIOINUM NepeMeHHHM. Mx
reOMeTPAYECKUE CMBICH — TAHTEHCH YTIOB HAKJIOHA TIuuep-
OIOCKOCTE K COOTBETCTBYIOMEH ocH. Boapimuit mo abcomoTHoR
BearuEHe KOdPQHIMEHT COOTBETCTBYeT GONBHIEMY YIIy HAaK-~
I0HA W, CAEAOBATENBHO, GojNee CYMECTBEHEOMY WSMEHEHWIO
nmapaMerpa ONTHMUBAINYE IPW H3MEHEHNN JaHHOIO (aKropa.

JIo CHX IOpP MH YHOTPeG.siu afCTPaKTHEA MaTeMaTH-
useckuil szuk. Ilepesop Momenm Ha ABHK axcnepnmeHTaTopa
HagHBaeTcd HHTePIpeTammeil Mojeiid.

1. 3ajmaua mETepmperanuE BechbMa CJ0KHEA. Ee pemarmor
B HECKOJBKO dTamoB. IlepBmil aTam coCTOMT B CAeAyIOMEM.
YcramaBauBaeTcd, B KAKOH Mepe KaKanid u3 (akTopoB
BIHESAET Ha DapaMeTp onTaMUsanud. Beawauna xosddumaenta
PerpeccME — KONWYSCTBEHHAS Mepa 9TOTO BIHMAHHEA. UeM
6onpme KoapHIUERT, TeM cHIbHee BausAeT Pparrop. O xdpak-
Tepe BINAHHA (JAKTOPOB TOBODAT 3HAKH KOdP(UIHEHTOB.
3HaK NAI0C CBEFETEIBCTBYET O TOM, YTO ¢ yBEJWYCHWEM 3HA-
49eHEA (aKTOpa pPAcTeT BeJIWYMHA HApaMeTpa ONTHMHBATAH,
a UpE BHAKe MHHYC — yOmmaer. Hurepnperanua 8SHAKOB
IP¥ ONTHMMBAIWY SABHMCUT OT TOTO, MINEM J¥ MHl MAKCHMYM
WM MEHAMYM QyEKOEE oTKamka. Ecam y — max, To yBe-
awgeHHe BHAYEHHH BceX AKTOPOB, KOdPPUIMEHTH KOTOPHX
WMEIOT 3HAK ILTI0C, 6JaTONPHUATHO, & WMEIOIKX BHAK MUHYC —
‘me6naronpuarao. Eeam e y — min, To, maoGopor, Guraro-
IPHATHO yBeJAWYeHWO 3HAYEHUN TEX Q)amopon, 3HAKH KO09(-
(Inmnen'ron KOTOPHX OTPHINATEILHH.
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Hanee BHACHASTCH, KaK PACHOJNOMKETHL COBOKYIHOCTH
(I)amopon B PAR HO CHMJIe MX BIWSHWA HA DapaMeTp OOTHME3a-
mud. QaxrToph, KoaQPEmEeHTH KOTOPHX HE BHAUAME, KO-
HEUHO He HET¢POpeTmpyioTcsi. MOMKHO cKasaTs TOJBKO, 4UTO
IpH JaHHEHX WHETEPBAJaX BapBEPOBAHWA M OIHEGKe BOCIPOHS-
BOJAEMOCTH OHU He OKAa3HBAIOT CYMECTBEHHOT'O BJIMAHHA Ha
mapaMerp ONTHMHUBAMUH. )

Wsmenenne HETOPBAJIOB BapbHPOBAHHA npmaoan'r K H3Me-.
HEHEmI0 Ko3(umuenTos perpeccmr. AGCOMOTHEE BEIWIHHE
K09 (}HWINEHTOR pPerpeccHy YBeNHNUMBAIOTCA C YBEJIWYOHHEM
mATepBaNoB. MHBapMaHTHHMHE K W3MEHeHUI0 UHTEDBAJOB
OCTAIOTCA 3HAKH JUHEHHHX Kodddunuentos perpeccun. OgHa-
KO ¥ OHH W3MEHATHCA HA OOpATHHe, eCIM HPH JBM)KeHHNR
mo rpaguenty (ra. 10) MH «OpOCKOYEMY IKCTPEMYM.

B HexoTopHX 3ajauax mpefcTaBiseT MHTEPEC IOCTPOSHHS
VPAaBHEHHS perpeccuW NJAA HATYPAJbHHX 3HAYEHUHA (aKTo-
poB. VYpaBHeHWe s HATYDPAIbHHX IEePEeMEHHHX MOKHO '
HOJNy9dTh, HCIOAB3YA PopMydy mepexopa (cTp. 86). Koadpdm-
OHeHTH perpeccHME maMeHsarcs. llpw sTom upomagaer BO3-
MOKHOCTh MHTEPIPETALMH BIRAHNA aKTOPOB IO BeIHUFHAM
I 3HAKaM KOd()(MIUEHTOB perpeccuu. BeKTop-cTOaGIH HATY-
PalbHHX 3HAYEHUH NEepeMeHHHX B MATPHUUe NIAHHPOBAHUA
y#e He OynyT OpPTOroHANBHHMH, K0d(QPHIUEnTH oupese-
JAAOTCA BaBHCUMO ApYyr or npyra. Ecam xe mocTaBIeHA
3aJa¥a NOJNYYeHHS MHTEPIONANHORHOR $opMyIH A Hary-
PAJIBHEIX - IGPEMEHHEIX, TaKofl NpHeM [OLmYCTHM.

Iipamep % _

Ompepenerne ONTHMANBEHX YCAOBUHA WOHHOOGMEHHOIO
pasgeleHEmA HeoguMa M mpaseopmma (crp. 81) y — max.

Bcemomanwm, 9ro #; — KOHIEHTPAIMA OPOMHBAIIIETO PacT-
Bopa (amoanra), ¥, — pH arore sxe pacrteopa, ¥ — HpPOLEHT-
HOE Cojiep/KaHMe HEeORVMa B BLHIXOJAMEM pacTBOpPe—3Jroare.

Hocme 06paboTky 9KCOEPEMEHTANLHLIX MAHHHX TOXYy4Ye-
HO ypaBHeHHWe perpeccHi

y ='88,0 — 2,0z; — 4,52, s{b}=0,30.
~Haxroe yTBep;kjileHMe BH CIHTAaeTe HPABHIBHHIM:

K yBenmuenmio napamerpa ONTMMH3ALMM NPHBOJAT YBeJIWUeHHE
sHaveHn# ¢axropoB. O6parurech K NYHKTY 1. .

K yBeamweHuo mapaMerpa ONTHMHBAIUE UPHBOJHT yMeHBUICHIE
snadeHnd gaxropoB. OGparurecs K NYHKTY 2.

He scHo, 9T0 NPHBOJUT K YBeAWYEHUIO HapaMeTpa ONTHMH3ALHH.

Ob6parurech K NyHKTY 3.
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1. Buicumraere, 4To ¢ poctom smauenmit hakTopos mapa- -
MeTD ONTHMEBANVH yBeawdmpaeTcs. [apaiiTe mpojemaem BH-
wucaenus. CHavana HOJCTABEM B YDABHEHHe 3HATEHHe T; =
=—1, 2,= —1, a saTeM/ =41 ®m z,= -1, moayumm
peayanTar

y = 88,0 — 2,0 (—1) — 4,5 (—1) = 94,5,
= 88,0 — 2,0 (+1) — 4,5 (+1) = 81,5.

Temeps BH MOMKeTe BePHYThCA K NYHKTY 1 u BHO6paTh NpaBHIbHEIH
oTBeT

2. HpaBuasno. Tax Kak sHaKH Hoatb(bnuneHTOB OTpHIA-
TEJNbHH, TO [JA YBEINYEHHA MapaMeTpa ONTUMU3AIAE HY/KHO
YMeHbINATh 3HAYEHHS (PAKTOPOB.

3anoMHUTe IPABMIIO: ecau KoadummeHT perpeccun oTpH-
T[arejieH, TO [JA YBeJWIGHHS IapaMeTpa ONTHMUBANNE HALO
YMEHBIIATEH 3HAYeHNe AKTOpA, & €CAW HOJ0KUTENIeH, TO yBe-
JINYMBATE.

" Ilpn MmEuMusamum napaMerpa oNTHMU3AIUA MOKHO H3Me-
HUTH 3HAKH KoddpunumeaToB (kpome b,) Ha ofpaTHEE M HOCTY-
gaTh, KaK B IEPBOM cliydae.

11, Temeps MBI HONYYHIN OCHOBY [Jifl IEPEX0fa K CaeAyio-
meMy aTany. Ha ocHOBe apHODHHIX CBeleHUH 00LTHO HMEIOTCA
HEKOTODHE HpPefCTaBJEHUA O XapakTepe fedcTBUA HaKTOPOB,
UcrounuKaMyu TaKUX CBEJEHUHA MOTYT CJIYKUTHTEOPUA M3Y-
9aeMoro Iporecca, OHHT pafoTH ¢ AHAJOTMYHHIMHE TPOLEC-
caM{ MY LpeBAPHUTENBHEE OIOKTH M T. A.

Ecan, sanpuvep, oEOAETCA, 9TO ¢ POCTOM Temnepa'rypm
JIOJPKHO LIPOMCXOAUTEH yBEJWYeHHE IapaMeTpa ONTUMMBATUM,
a Koa(hQUImenT perpeccuy MMeeT SHAK MUHYC, TO BO3HUKAET
nporusopeune. Bo3MoKHH [Be IPUIUHA BOSHMKHOBEHHUA Ta-
Ko#l cmTyamum: numfo B BHCHEPUMeHTe HouymieHa omubka
H Of loJsKeH GHTH MOABEPrHYT peBHMsuu, Jju0O HEBEDHH
ampuopHHe mpefcTapiennsa. Hy:xHE0 uMeTs B BUAY, YTO HKCIe-
PHMEHT OIPOBOAUTCA B JOKAJLHOHR 00acTH HaKTOPHOI'O IPOCT-
parcrBa ¥ KodpQuOment OoTpaskaeT BAUAHNE HAKTOPA TOABKO
B pTO# 00nacTu. 3apamee He MBBECTHO, B KAKOH Mepe MOMKHO
PacHpoCTPaHuUTh peaynabTar Ha Apyrume obmactu. Teopermue-
CKEe e IPeACTABICHEA UMEIOT 00HYHO0 Oosee o0muii Xapar-
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Tep. Kpome roro, anpnopnaa uEdopMaAnUA 9FACTO OCHOBEHI-
BaeTcs Ha op;nodaamopﬁmx saBucEMocTAX. Ilpm mepexope
K MHOTOPAKTOPHOMY HPOCTPAHCTBY CHUTYaOWSA MOMKET H3Me-
mareca. [loaromy ME fomsnir 6HTH yBEPEHH, 9TO dKCHEPU-
MEeHT IpoBefier KoppekTHo. Torga Aas mpeofodenus npoTHBoO-
pedYnsa MOYKHO BEIABWIATh PasJdMIHHEE THIOTESH M MPOBEPATH
HX DKCIEPUMEHTANbHO. OKCIEPHMEHTH NO HPOBePKe TIHMIIO-
Te3 TOKe MOKHO INAHWPOBATH, HO OTH 3a[ATu 3/eCh MK HE
paccMaTpuBaeM.

B Tex, moBOABHO peiRuX, cAYIANAX, KOTJA HMeeTCH 6ONb-
masg AnpHOPHAA WHOOPManusa, MO3BOJAOMAN BEABUIATH M-
HOTe3H 0 MeXaHW3Me ABJGHWH, MOKHO Hepedt:m K ciaeyio-
memy sramy mHTepnperanmu. OH CBOEUTCA K IPOBepKe I'HIO-
TE€3 0 MeXaHWsMe ABJICHWI M BHBIVKEHWI0 HOBHX I'HIOTES.

Ilonyuenwe mrfopMamum o MexauuaMe ABNeHHMH He SB-
jserca 00A3aTeIbHBIM B 3a7a9aX OUTMMUBALNAM, HO BO3MOK-
HOCTh TAKOTO pOJa CJeAyeT MCIOAB30BATEH. 3gech 0C0606e
BHEMAaHEE IPHXOAUTCA YAedATh 3dderrtaM BaamMoneiicTBESA
daxropoB. Hak WX WETEPIPETHPOBATH?

Ilycts B HeroTOpOH 3ajade B3aHMoOfeHcTBEE NBYX (PaKTO-
POB 3HAYAMO WM MMeEET HOJIOKUTEIbHHH 3HAK., JT0 CBHU/ETENb-
CTBYET O TOM, UTO ONHOBDPEMEHHOE YBeJWIEeHHE, KaKk W OJHO-
BDEeMEeEHOE YMOHBINEHHe, BHAUCHHHE ABYX (aKTopoB WPHBO-
AT K yBeJWYeHHI0 mapaMeTpa ontmMumsanuk (Ges ydgera am-
HeHHEX 90HeKrToB). ’

Haxk BH cumTaere, KakWe codeTaHWd 3HAUCHUIt PaKTOpOB
npnBonaT X pocty IapaMerpa ONTHMHBALHM, eclH atb(bemv
B3amMofieiicTBUA (AKRTOPOB Z; W X, HMEOT OTpnnaTenLHmn
3HAK?

9ro pocTuraercA IpH I3 = -+ 1 Hz, = -+ 1.
OGparurech K NYHKTY 4. '

910 pmocTHTraeTca OpH x3 = — 1l Mag = — 1,
O6paruTech K DYHKTY 5,

910 mocruraerca upu x1 = 41 u xp = — 1.
O6paturech K OyHKTy 6,

920 HmOCTHraercss npu z1 = — 1 1 2p = -} 1.

O6paTnrech K IYHKTY 7.
He snaro. OGpaTutech XK OyHKTY 8.

i 3. Tak Kax BH He 3HaeTe, 9T0 OTBETUTH, JaBaliTe mp ofeaaeM
poameaeHns. IlofcraBuM B ypaBHenuwe perpeccHd PasHEe
KOMpOBAHHEE BHAYEHHA (GAKTOPOB U NOCMOTPHM, OpH
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KaREX BHATEHUAX q)alc'ropon yBennanaeTca napamerp onTH-
MUBAIHM. -

Ecam nopcrasurs B ypaBHeHHe BSHAYEHUA I, = ~H 29
z, —H TO HOJYYHTCSH :

y =88,0—2,0 (+1) — 4,5 (+1) = 81,5.

Tenepp mogcTasmm smadenws &, = —1 & 51:2 = —1

y =88,0—2,0(~1) — 45 (—1) = 94,5.

Bu Bupure, 9T0 yMOHbIIeHUe 3HAYCHAH QaKTOpPOB IeiicTRY-
- e1 GaarompmarHo.

Boseparnreck k nyHKTY | u BHOepuTE NPABUIBHELA OTBET.

, 4 m 5. Yreepmjas, 9To K pocTy IapaMerpa oUTUMH3ALMN
TOPEBOAAT coderaEmMA T; = +1m 2, = + 1 wm z, = —1
® z, = —1, Bu ommbaerecsk B 00OUX CIyIafx.

Beposrro, BH BeBHAMAaTenbHO WHTAMM cTp. 215, rHe
O6CY/RIANACH HTH CAydad.

Beprurece K mymery II, npoqm're €T0 BHAMATENERHO U BHOEpHTO
Jpyroit oTBer.

6 u 7. Bu mpasn. Jlofan xomOmBanus pasHLX 3HAKOB
Z; W T, UPMBOMMT K POCTY IapaMerpa ONTHMUBANMHA, eciu
asgperT B3aUMOREHCTBHA OTPUBATEIECH.

3amoMEETE NPAaBUIO: eciad 3PGEeRT B3aMMOgeHCTBHUSA HMEET
OOJOMATENBHNA 3HAK, TO IJA yBeJHUIEHUA IapaMeTpa OnTH-
MEsanud Tpe0yeTcsa OfHOBPEMEHHOE YBEJIHYEHHe WIN YMEHb-
meHWe 3HAYeHME (AKTOPOB, HANPHUMED COYETAHHA: I =
=+l uwz,=+luwmm ;= —1m 2, = —1. [lna ymensme-
HEA [apaMeTpa ONTHMH3ANHH (DAKTODH JO/KHB OJHOBpe-
_MEHHO WSMEHATHCA B DAasHHIX HAUDAaBJCHHWAX, HALPHUMED
n=+41uz=—1lumxz =—1u1z =-+1.

Ecam sdderr B3auMofeHCTBHA HMeeT OTPHEIATENbHEIH
3HAK, TO /UIA yBEeIHIeHHA TapaMeTpa OUTAMASATUN GAKTODH
AOHEK OJHOBPEMEHHO H3MEHATHCA B PABHEIX BaNpaBIeHMAX,
HampaMep

xn=+1nz =—1 amm 2, =1 1 2, = +1.

JlnA yMeHBIIeHMS TapaMeTpa ONTHMHESANEE Tpebyercs
ONIEOBDPEMEHHOE YBeJIMYeHNe HII¥ yMeHbIIeHHe GaKTOPOB, T. €.
o= Hue =, mma = 1w =—1




Bu supure, uro uwmrepuperamus shdekrob Bzammoneicet-
" BHJA He TaX OfHOSHAYHA, KaK JMHEHHKX sfQexToB. B Kammom
ciAydae uMMeeTcs ABa BapHaHTa. HaKoMy M3 BADHWAHTOB OTHA-
Barh mpeamourenue? Ilpesxme Bcero HY/KHO ydYecTh 3HAKH
" IMHEAHEX. aqubemon COOTBETCTBYIOIMX (axropos. Ecam a-
(KT -B3AMMOJIEICTBUA MMeeT 3HAK ILIIOC M COOTBETCTBYION[ME
Junefinrie 9pQeKTH OTPHOATENBHE, TO BHOOD ONXHOBHAYEH:
coueranme —1 m —1. OgEaxo Bo3MOKeH cJaydal, KOTHA 3HA-
KA TuBEEHHHX 3¢¢exrop pasamdmu. Torga mpuxopurcs yId-
THBATh YHCJACHHHE B3HAYEHAA KO0d(QPUIHEHTOB M JKEPTBO-
BaTh CAMEIM MauduM sgdexrrToM.

Hreorpa npuxopuTcs yIUTHBATH TeXHOJA0rHIeckdAe coobpa-
JKOHMA: HATDHMED, OKCIEPHMMEHT B OfiHOH o6macTH ¢$arTop-
HOTO NPOCTPAHCTBA AOPOKe (MIE TpYAHee), YeM B [DYTOi.

Ipamep 2 !

PaccmoTpuM ofMH U3 IpOCTEHIMX IPUMEpOB nHTepnpe-
Tan¥@#, CBABAHHOM ¢ THUIOTE3aMH O MeXaHmaMe [elicTBHA
daxropoB (cM. crp. 146). Msyganocs Bamsmme Tpex ¢arro-
 POB Ha BHXOJ cyibdpafummsrua. IIo moBoxy BAHAHHUS KOH-
OeHTPATEYM YKCYCHOM KHCJHOTH Z; AUPHOPK BHIBHIaJach
caefyomasa rumoresa. llpefmonaranoch, 9To yKCycHas KHC-
0TA ABAAETCA DACTBODPHUTENEM, He YYACTBYOIMM B IPO-
mecce. M3 ypapHemHms perpeccuu

y = 85,975 4 2,588 z, + 0,568 z, -+
+ 1,125z3 — 0,588 125 — 0,918 x,,,
(s {b} = 0,28)

BYMHO, UTO CYMECTBEHHKM OKa3aJICHA HE TONLKO bg, HO TaKKe
b1z B by3. DTOT PaKT CTABUT HOJ COMHEHHE NEPBOHAYAILHYIO
TENOTE3Y, M MOKHO IPEJIOJNOKUTH, 9TO YKCYCHAA RHCIOTA
aKTHBHO y9acTByeT B ILpoIecce.

3akamumBaA »ToT maparpad, ymomsHeM eme o0 mHTEp-
mperanu# 3P(eKTOB BRAMMOAEUCTBHAS BHICOKHX HOPARKOB.
Ecnm ~sHaunvuM okasaicA sddexr BaamMomeHcTBUA Tpex
$aKTOpPOB, HAUDHEMEP Z;X%3, TO €T0 MOMKHO HHTEPIpPeTHpO-
Barh cAeRylomuM o6pasoM. JT0T 5dderT MomeT MMETh BHAK
[moC, eCJH OTPHOATEJNBLHHE BHAKH OyAyT y YeTHOTO dYHCIA
daxropoB (moap maAm JIOGHEe [Ba). 3HAK MHHYC OyReT, eciu
- HedeTHOe 9Hcio aKTODPOB mMeeT 3HAK MAHyc (Bce TPH HIN
m06o# OAWH). JTO HPaBMJIO PACIPOCTPAHASTCA HA B3AUM -



\/nefz‘ccmnﬂ mobrix mopskos. Hoassyiores eime takum mpmeMon.,
IlpomsBenenme [ByX (aAKTOPOB YCJIOBEO CYHUTAIT OJHEM
daxropoMm m cBOEAT  TPexPaKTOpHOE BIAMMOJEHCTBHE
K UapHOMY ® T. [.

Mu ckasanm, 9TO nnTepnpeTaxmﬁ PesyIbTATOR — BHTO
IepeBofi ¢ OMHOT0 A3HKA Ha Apyroi. Taxoit nepesop obecme-
YMBAET B3AWMOLOOHUMAHWS MEMKIY CTATUCTMKOM M 9KCHepH-~
MEHTATOPOM, PafoTANI{EMI COBMECTHO HAJK 3ajadaMuy ONTH-
muzanmyu. Vntepmperanusa ypaBHEHUs perpeccHH BasKHA HO
TOJABKO A HOHEMAHUA TIPoIecca, HO U A IPUHATHA pelre-
HE{ OpU ONTHMHBATIUM.

Ilepexogute K cirepyomemy naparpady.

8. Bu He MoxeTe OTBETHTD.
Jasajite TOCMOTPEM HA YPaBHEHHE peTpeccun

Yy = bo + b1x1 _I" bzxz — blzfl'lxg.

[Ipm wmopmcuete mnpefcKABAHHOTO 3HAYEHHA mApaMETPa
ONTHMM3ANFY B YPABHEHHE PEIDECCHH IOJACTABAANICH KOLU-
poBaHHHE 3HAUeHHUS GakTopoB. JlIA yBenwueHMs mapaMerpa
OLTUMU3AIMHA HYKHO, YTOOH UieH by,z,Z, EMeX 3HAK ILIIOC.
Ho xroapdunument b, orpunareasamii. Iloaromy mpoumsse-
HeHHE 1T, TOME KOIKHO OHTh OTPHIOATEIHHO. JTO BO3MOKHO,
eciu 3HAKWM &, U Z, PasiWIHH.

Bepunrech x nynkry 11 u Bo6epure nmpaBmibHEE OTBETHL.

9.2. Mpuasarne pemennii
Hocie MOCTPOEHHS MOAeNH Npoiecca

Ham npuperca DpurEMATh PEMISHNSA B CAOMKAKX CUTYaNMAX,
Pemennsa saBucAT oT IMCJIa AKTOPOR, APOOHOCTH IIAHA, TETH
HCCHENOBAHUA (JOCTIKEHWe ONTHMYMA, IOCTPOCHH® HH-
TePIOJATMORHOR ¢opMynn) u T. A. HoamdecTro Bo3MOKHEX
pemleRmii o IpUMePHOH OIEHKE HOCTUTaeT HECKOJIBKAX FeCHT-
KoB THcAY. ITosromy Me GyseM paccMaTpHBATEH TOJHKO HAH-
Goqee 9acTO BCTPEYABIINECS HAM CJIYyYaM ¥ BHJGIMM (THIAI-
meiey pemennsa. [lonoskeHme 3fech ciioskHee, 4eM B caydae
OpUHATHA pelleBEMA o BEIGOpPe OCHOBHOTO YPOBHA M HHTEp-
BAJIOB BaPBUPOBAENSA (PAKTOPOB (T 5), TAE YAAIOCH PACCMOT-
petb Bce BapuaHTH. Curyamum OymeM pasimuaTh IO afeK-
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BaTHOCTH ¥ HEAJeKBATHOCTH MOJAENH, 3HATUMOCTH ¥ HE3HATH-
MOCTH KO3()PEIUEeHTOB perpeccum B MOJiead, MHOOPMANH
' 0 TONOHEHHM ONTUMYMA.

«

III. OGcypuM cmauasta NpPEHATHE pPEINEHHA I aJek-
BaTHOrO NHHENHOr0 ypaBHEHWSA PErpeccudu.

Jlunelinas Monezm ajexBaTHA. 37ech BOSMOKHH 3 Ba-
pHanTa.

1. Bee KoaQ)q)nnnemm Perpeccdd BHAUWME.

2. Yacrs K0adUOMEHTOR Perpeceny 3HAUMMA, JACTH He-
3HATHMA.

3. Bce rospunmmeHTH pErpecCcHMA HE3HATMMEL

B ra:mom BapmanTe ONTAMYM MOKET GHITH OJIA3KO, FANEKO
HAE O €r0 IOJOMKEHHHM HeT HHpopManuu (Heoupeneneﬁnaﬂ
' cATyanms).

PaccMoTpuM mepBHIi BADUAHT.

Ecam of6aacts outmMyMa Giuska, BOSMOMKHBI TPH pemie-
HHEA: OKOHYAHWE HCCICIOBAHNA, DEPeX0H K ILJIAHAM BTOPOTO
NOPAJKA W IBHMEHWE IO T'PagHeHTy.

Ilepexox ® NNaHApPOBAHUIO BTOPOIC HOPAAKA TAeT BO3-
MOMKHOCTH IIOJYYMTH MaTeMAaTHMdecKoe Ommcanme 006JIacTH OI-
TEMyMa B HAfTA DKCTPeMyM. X O0TA MH K HE PacCMaTpuBaeM
BOIIPOCH HOCTPOSHWA IJIAHOB BTOPOTO MOPAJKA, 5Ty BO3-
MOKHOCTH HAJO Tawme yuuwrmsarb. [fogpoCamie peromenpa-
OEE 00 OPYMEHEHE IIAHWDPOBAHWA BTOPOTO HOPANKA BH
Haifere, HAUpPUMED, B PYKOBOACTBE *

JIBMmKeH¥e 110 TPAUEHTY MCIOAB3YETCH MPH MAJIol omu0-
Ke OIIKTA, MOCKOJBKY Ha (oHe 60apIION OMMMOKH TPYLHO YCTa-
HOBHUTH NpHUpalienue IapaMeTpa ONTHMH3AIUH.

Pemenne mpu HeolpefeleHHOH CATYaIMR MM YRAIERHOM
o6iaacTa oXTMMYMAa OJHO W TO e: ABWKEHHe 110 TDA/UEHTY.

Bropoii BapuaRT — 9acTh Kod()QHUINEHTOB PETPECCHT SHA-
9ymMa, 4acTh He3HauymMa. BaMm moka mpmpercs moBepHTh, 9TO
BBIDHEHNEe II0 TpafueHTy HamGoaee sPeKTHBHO, ecau Koaf-
¢mnuénTH 3HauMME. llosTomMy BHIGUpaloTcs pelIeHHs, pea-
AH3a0UA KOTOPHX IMPHBOJAMT K HOTYYeHHI0 3HAUMMHX K03(-
¢mmmentoB. Ha 5roM »srTame BAYKHO BH/JABHHYTH I'HUIOTE3H,
o0BbACHANINe HEBHAYUMOCTH ddhPerToB. IT0 MOKeT OHTH
¥ HeyJauHkil BE0OD MHTEPBAOB BADBAPOBANYS, H BRIIOYOHEE
(w3 ocropoxHOCTH) $AKTOPOB, He BAMAIMX HA TapaMmerp

¥ B.'B. Hasunos, H. A. Uepnosa. Yxas. cou.
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OnTHMMBAIHEM, M OoJNbImMaA OUIHOKA oOmwTa, W T. K. Peme-
HHME 3aBMCUT OT TOr0, KAKyl0 THOOTe3y MH HPEANOYATAEM.
Ecnm, manpmMep, BHOBUHYTA HepBAA THOOTE3a, TO BO3-
MOJKHO TAKOE peINeEWe: DACHIWDEHMe WHTEPBANIOB BADBE-
PoOBaEMA WO HE3HATMMHM (AKTOPpAM M HOCTAHOBKA HOBOX
cepun onHTOB. aMeHeHWe MHTEPBAIOB BapbMPOBAHHEA HHOT-
7la cOUeTaloT ¢ HePeHOCOM NEeHTpPA SKCHePAMEHTa B TOIKY,
COOTBETCTBYOILYI0 YCIOBAAM HAWJIYJYIIEro onmra. Hepnma-
omue (QaKTOpPH CTA0HIMBHPYIOTCA M HCKAOYAIOTCA M3,
HaJpHeiimero paccmorpennA. [[pyrae Bo3MO:KHEE peIICHES
s TOJyYeHHA SHAYAMHX K0d(P(PUIMEeHTOB: YBeJIUICHHE
qUcia MAPaJUIeJBHHX OOEITOB M JOCTPOHKa IJaHa. ¥ Beiam-
deHMe YHCJIA UaPAJUICABHEX OIBITOB OPHBOMUT K yMeHBIIe-
HEI0O [HCIEPCUN BOCOPOHM3BOAAMOCTH H COOTBETCTBEHHO MIMC-
_mepcud KoadpdunumenToB perpeccam. ONHTH MOTYT OHTH
IOBTOPOHH JE00 BO BCeX TOYKAX IUIAHA, JIH60 B HEKOTO-
PHIX. )

Hocrpoiixa nmama OCYMIECTBIACTCH HBCKOJIBKEMH cmo-
caGamm.

1. Merogom «mepeBaiia» — y HCXONHOR PpEIJMKH W3Me-
HAIOT 3HAKE HA ofparEnie. B aToM cixywae ocmoBHHe adgex-
TH OKA3HBAITCA HE CMOIMMAHHHMA ¢ TApHHME 3derramm
B3aEMOfiecTBHA.

- 2. IlepexomoM kK moaEOMY (aKTOPHOMY BSKCIEDHMEHTY. -

3. IlepexofoM K peladKe MEHbIIEHR APOGHOCTH. '

4. IlepexomoM ® maamy BTOpOro mopsajka (ecam ob6aacTh
onraMyMa Gamska).

Peanmmsanmst moGore m3 3THX pemenumii. tpeGyer s3Hadgu-
TeJABHHIX JKCOepUMEHTANBHHX ycuiamit. [losromy wmmorpa
MOKHO M He CJIeJIOBaTB CTPOTO UpABHIY «BUraiitech mo
BceM darTopam», a IOHTH HA HEKOTODHI PUCK ¥ [ABAraTbCA
TOJBKO N0 BHAYAMHM (PaKTopaMm.

Haxonern, ecim 06iacTh onTEMyMa 6JImsKa, TO BO3MOJKHO
OPUAATHE TAKAX e PeIeHME, Kak ¥ B clydae 3HAWAMOCTH
BceX Ko3(pHIEEeHTOB Perpeccmu.

Pacemorpum mocaepmmil caydai: ImHeAHAA MOJENb afieK-
BaTHAa, BCe KOd(PUMIUEHTH perpeccln mesHadmMur (KpoMe by).
Yame Bcero To NPOUCXOJAT BClEACTBHE GoapIION omubkm
SKCIeDMMERTA MINM Y3KHUX MHTEPBaJoB BapbupoBamEA. Iloa-
TOMY BO3BMOKHEI® peINeHWMA HAIPABICHH Npe)Ke BCEro Ha
yBelHYeHNe TOYHOCTH DKCIEDUMEHTA ¥ paclIUPeHHe WHTEep-
BAJIOB BapbUPOBaHUA. ¥YBeJIWYCHHME TOTHOCTH, KAaK BH YyiKe

' 8HAeTe, MOJKeT [IOCTHTAThCH. JABYMA nyramd: Oaaropaps




YAY9YOIeHAI0 METOREKY TIPOBENEHEA ONHTOB MIH BCIEIACTBHE
HMOCTAHOBKRY IapaJIeJbHHX OIHTOB. ‘

Ecam ob6nacts onrmmyMa OJaH3Ka, TO BOBMOJKHO TAaKKe
OKOHYaHFe MCCIeXOBAHHAI.

B saxmrodesne mpmBefeM 6I0K-cxeMy UpUHATHA PEINeHNs]
B 3a/jaYe . ONPeJeICHUA OUTHMAJBAKX yCHOBMY, JIWHeRHAA
Mopenpb afexsarHa (pmc. 23). B Gmok-cxemMe myHKTHDHEIMH
. AMEAAME o0BeIeHH CHTYAIdHW, CIVIOIHHIME JUHAAMA —
OPHHAMAEMEE DeIIeHMA.

Paccmorpum mpmmep.

IIpamep 3

Ilpm ompemeleHNM OUTHMAJBHHX YCIOBHA TEXHOJIOTH-
YeCKOr0 TPONecca HOJYy4eHHA BOJOKHA M3 IIOIHOPOLMIEHA
B K84eCTBe HE3aBHCHMHX NEPeMeHHHX OHUIE BHGPAHH:

F; — TeMmmeparypa pacmiaasa, °C,

¥, — JaBJeHEe pacuiaaBa, kz/cm?,

T5 — CKOPOCTH HAMOTKH Ha 6oGmEY, M/MUH,

. %, — Temumeparypa marpesateneii, °C,
F5 — CKOPOCTH BRITATMBAHWA, M/MUH,
F¢ — KPATHOCTP BHITATHBAHHA.

IMapaMerp OUTHMABAUHME — IPOIEOCTE BOJOKHA. Veao-.
BHWA, MATPWMIA NJIAHNPOBAHUSA M DPe3yAbTATH STAX KOPOro-
CTOAMMX W TPYAOEMKHX OIHTOB NpuBefeHH B Taba. 9.1 *.

3necs HMemoanbsoBaHa 1/8-pemnmka OT HOMHOTO (bamop-
HOTO 3KemepumenTa 2% ¢ reHEDPHMD YIOIEMHA COOTHOIIEHHAME
Ty = TyTols, T = —TyT3, Tg =~ —Ty¥s.

Ionydenwn caemyromue oUeHKH KOd(PHUIEEHTOR perpec-
cHu ¥ OMHUOGKH B HMX OIpeJciAeHHN:

b, = 56,500, b; = 0,125, bs = 2,500,

b, = 2,700, b, =—3,500, s{b} = 1,060.

by, =0,0749, b = 0,575

Jlgneiinoe ypasHemme perpeccum ameksaTHo. M3 mecrn
roadduguenTos perpeccem TpHu Kosddmnmenra (b1, by, bg)
agaanMu. Uadopmanuy o monorxennn o6aacTy onTUMyMa HET.

¥ H.C. Heanos, E. H. Mapuna, J.®. (Du.mbGepm, C. A. Mexu-
poea, FO. II. Adaep. TlpuMeHeHH® MATEMATHYOCKOH CTAaTHCTHKE NPH
WCCIENOBANAN HOpouecca (OPMOBAHAA ¥ BHTATMBAHAA LOJHIPO-
IWIeH0BOTO BodoKHA.— CO. «Hapﬁonemme Qonomia» M., man-BO
«Xpmus», 1966. .
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Taéamma 9.1

Marpuna ILIAHUPOBAHNS M DE3YJILTATH OUbITol

~ ~ ~

1 Ta Z3

OcrOBROH yposess . . . .| 300 |- 50 |2,40| 150 |0,35, 7
Wnreppan Bappmposanus . . 10 710,47 510,12] 0,
Bepxmnit yposeas. . . . .| 910 | 57 | 2,87 155 |0,47( 7
Hmxenii yposens . . . . .| 290 ) 43 [1,93] 145 10,23 6
Hopmaposasrse 3HAYEHUH
PaKRToOpOB . . . . 0 . .. .| TL | 73 z3 | x4 x5 |
OmmiTE — -1 4} —1{ -1 53,4
4|1 1] 1| —1! +1] 65,3
1

44 || —t| 44| 1] —1 | 54,2
gt —a | 41| 1] 56,2
] ) ] =) 1] 528

i J o) 4| 1] —1 | 52,2
A S| ] 4] 65
— || 44| 1] 44| 41 ] 52,8

O~ UTINCLO D o

-Haxoe pemenye npeACcTaBIAETCA BaM IEaecO0GPASHEIM?

HAsmsenne no rpagmenry. O6parutech R myHETY 9.
Pacmuperne METEPBANOB BapbupoBanus. O6parurecs k nynury 10,
Sarpyaasioch fark orser. O0parurech K MyHKTY 11.

9. Bu cumraere, 910 NeaecoobpasHo MPHHATL PEHIGHHe O -
EBWKEEHW [0 rpapguenty. OneEuM sro uperioienwe. Ma
mecT® KoopQUIEeHTOR perpeccHd TOJLKO TPH OKa3AIUCEH
3HAYHMMHMH, TR 9T0 /IBWKEeHHE MoyKeT OHTH He 3(PerTHB-
muM. [lanee, smech nmpummemena 1/8-pemamka oT IOJHOTO
daxTopHOro SKCIIEPMMEHTA, CMEIIAHHOCTL 3(PPEKTOB BHCOKA,
¥ He WCKIIOYEHO, UTO ONEGHKE KO3QPHUNHEEHTOB perpeccus
ABNAIOYCA CYMMAaDHEIME ONEHKAMH HECKOJBLKHMX SHAUMMEX
appertoB. C APyroif cTOPOHH, ycTpaHeHWE HE3HAYAMOCTH
A@HeHHEX 30¢eKRToB Tpefyer HOCTAHOBKE HOBHIX OIIKITOB,
8 OHM QRAATENLHE M A0Poru. B KpyToM BOCXOHEHEM MEI
PHECKyeM HAaTPacEO WOCTABHTH TONLKO 2—3 ommra. IloaToMy
pell¢éHMe O [BM/KEHHHA IO FPAUEHTY KaKeTCA HAM pasyM-
HBIM, ‘

B pamHOM mpumepe OH/I0 IPHEATO PpeIleHWe O ABMKE-
HEW 110 TPajUeHTy.

Ilepexopmre K myaxTy IV,
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10. Bu momaraere, 4ro mMEeT CMEICA ¢ HoMotmbio Ro-
HONHATENBHHX OOLITOB YCTPAHMTH HEBHAUYAMOCTH d3(pQeKToB.
HeficTBATENLHO, TOABKO TPH KodPPUIMEHTa W3 [MECTH OKa-
3aJMCh BHAUYMMEIMHE, 5(QQEKTH CMEIIAHH JTOBOJBHO CHJIBHO:
ABWIKEHHE [0 TPagueHTy MoKeT OHTL Hed(gexrusEnM. Ilo-
9TOMYy pemende 06 M3MEHeHMM KHTEDPBAJOB BapbUPOBAHHUA
KQKeTCA DOpaBUABHEM. - EfuncTBeHHOE, dT0 HE YYTEHO
STUM peIleHMeM,— JJINTEeJLHOCTh B TPYAOEMKOCTH OIEITOB.
Wamerenme mATepBaZOB BApHEPOBAHEA TheGyeT He MEHE®
BOCHMH JONOJHHTENBHHX ONHNTOB. OTO TPYHHO - OCYIIECT-
BUTH Ha NIpPaKTHKe, JYYlle IPHHATH APYToe pelicHHe.

BepHI/ITeCB K IIYHRTY 9 m mO3HAKOMBTECH C HUM,

.

11. Bu sarpynmserech B BrGope OFHOI'O M3 ABYX peme-
HEf: [BI)KEHWe II0 FPafMeHTy HIHM YCTPAHeHWe He3HAYH-
moctn sddexrros. Uro mymuo. ysuthBarh? Wa mectm Koad-
(UOEEHTOB pPEerpecCHE TOJABKO TPH K03QNImeATa OKA3AJNCH
. BHAYMMEIMYE, 3QQERTH CUIBHO CMeMaHbl. ABurathbcs mo rpa-
OMEHTY B 9THX YCJIOBHAX €fBa JaH Ietecoobpasno. Ho yerpa-
HEeHHe HesHAaYuMocTH 9(¢eKToB TpelyerT NOmOJIHUTEIBHOTO
OpoBefeHusA He MeHee 8 onkToB. ONINTH AIATeIbHH X OPOTH.
B KpyTOM BOCXO[EHHH MHI pncuyeM HATpaCHO ‘IOCTABHTD
2—3 ommrTa.

YanruBasn :-n*o, BePHUTECH K HyHKTy 111 u BGepuTe OFHO H3 pe-
TeHuH,

1V, Paccmorpum npumep Apyroi cuTyammm.
*1lipumep 4

B 3amaue mOHHOOGMEHHOrO pasfeleHUsA HeoguMa U Ipa-
seoguMa (crp. 109) moaydueno ajexkBaTHOe ypaBHEHHe Per-.
peccum: y = 88,0 — 2,0 x; — 4,5z,, s {b} = 0,30. Bece
Ko3()QUMACHTH PErpeccun sHATUMEL, 00JIacTh onTumMyMa §ams-
k& (Hamaysmmit omuT cepmu y; = 95%). Ilear mccmemona-
AuA — nonyiende suxofa 99—100%, wmcno ommros amMu-
THPOBAHO.

Kaxoe pemenme mpeacraBaseTcA BaM INenecoo0pasHumM?

Jsmwxesne mo rpagumenty. O6parurech K OyHKTY 12,
Oxror4anue #cciaegoBanus. OOparuTech K OyHKTY 13.
Ilxar Broporo mopspgxa. OGparurech K TYHKTY 14.



12. Bm monaraere, 4To CHEAYyeT NEPeXOAUTH K JBIDKE-
HAN 10 rpagdenty. J71o Hamboiee HpHeMlIeMoe DelleHHe.
Hecmorpsa ma Gamsocrs ofnacTs onmTuMyMma, nesnecooGpasHo
yBEeJMYHTH BHXOF HA HECKOJABKO NPONEHTOB 34 CIET peaimsa-
nua me6ojasmoro (2—3) 4mcaa omHTOB. JTOH HeJH OTBeYaer
pemeRue O HBYKEHWM IO TPajueHTy, TeM Gojee 4To IOCTa-
BOPKA IJAHA BTOPOro HOpsAAKa morpefomana OH mpomepe-
HUA elle He MEHEEe O ONBITOB.

B pammoit sagaue OHAC HCOOAB30BAHO JABIDKeHWE IO
rpajiMenTy, pacier Kotoporo npusefeH B ria. 10.
OcTaeTca TONBKO YOOMAHYTH O 3ajade HNOCTPOSHHA MH-
TePHOAANMORHOE GOPMYAL: Meab HCCIeKOBAKHEA AOCTUTHYTA,
- @CNIE WOJyICHA &JI@KBATHASA MOJEIb.

V. IlepeiineM K caefymoimeMy paspedy — IDHHATHE pe-
IOeHHEA B CJyYae HeafeKBaTHOH JHMHEHHOM MOHeNd.

Jlaneiipana monenn peanexsarna. Eciau numeiinas Mogmens
HeaieKBaTHA, BHAYWT He yHaeTcs aUHPOKCHMHDPOBATH NO-
BEPXHOCTHh OTRJINKA IJOCKOCTHIO. (DopMaJibHEE IPUBHAKK
(xpome menwampn F-KpHTepHS), IO KOTODHM MOMKHO YCTa-
HOBUTH HEAEKBATHOCTh JIWHEHHON MOJEeIH, CASHYyIOIIHe.

1. 3BaummocTs x0TA 6B ofHOrO M3 >PPerTOB BIAMMO-
HeiicTBms. .

2. 3HauEMoCTE CYMMH KO»(p(dHIMeHTOB perpeccud npud
KBagpaTMIanx wieHax 2f;. OmeHKo#n »>TOH CYMME CAYKUT
PaBHOCTD MEKAY by M BHAYCHHEM 3aBHCAMOHN NEPEeMEHHOU B
OeHTpe MIaHa Y,. Ecan pasHOCTh OPEBOCXOMAT OMIHGKY OIEI-
Ta, TO I'UOOTE3a 0 HE3HATEMOCTH KO9(PUUIHEHTOR IPM. KBAJ-
PATHYHHX YieHAX He MoykeT OwTh fipmuEsATa. OJHAKO HaJO
Y4€cTh, YTO CyMMa MOsKeT OhTh He3HAYMMA M IPH SHATAMEIX
KBAJpaTHIHHX 50(QeKTax, ecian OHH HME0T PA3HKE B3HAKM.

Jna BeafiexBaTROHE Mofenuw MH He GyHeM elaTh Pasingms
MEKAY CHAYyIaAMM BHAYMMEX W HeBHAYMMHX JIMHEHHHIX KO3(-
¢UnHeETOB perpeccuy, NOCKOABKY pPeMennA AJA HAX OOGHTHO
COBIIAJIAOT.

Pemenus, npranMaeMune gis NOAyYeEHA afeKBATHOM MO-
JleJd: HaMeHeHVe HETEPBAJIOB BAPBUPOBARKA PAKTODPOB, mepe-
HOC HEHTPA LJaHa, JOCTPOHKA IJIaHA.

HauGonee pacmpocTpaHeHHEE OpweM — M3MEHEHHC WH-
repBaJioB BapbupoBammA. OH, KOHeYHO, TpeGyeT HOCTAHOBKH

8 3akas N 1082 ' 295



HOBO# cepmu omuTOB. MHOrAA OTKA3HIBAIOTCA OT HOCTPOe-
HEA afleKBATHOH MOJeaH, 9To0H IEHON HEeCROIBKUX OILITOB
OPOBEPUTH BOBMOJKHOCTH IBHKEHNWA WO TPagWeATy. IT0 pe-
IICHNE HEJb3S CUATATH AOCTATOYHO KOPPEKTHHIM. [[BUMEHMIO
oo rpagueETy oGHYHO HPeJecTBYeT ONEHKA KPUBU3HH IIO-
BEPXHOCTH OTKJIMKA (0 CyMMe KO?(PPHIOUEHTOB NPHU KBajpa-
THYHHIX 9JI€HAX) M CONOCTABIGHWE BeJMYWH JIHHEHHHX -
dexToB m spderror Bzammomeicrsua. Ecim Braam xsagpa-
THYHEIX 9JeHOB M 3$PeKTroB B3aMMOAEHCTBHA HEBEJIMK, TO
pellleHse 0 ABW/KEHNMM IO TPAJHOHTY TPEACTABIAETCH BO3BMOsK-
HEIM.
Eme ofmo pemenme: BKIOYEHH® B MOLETs 9P(eKTOB
B3aUMOJeICTBEA M ABWMEHZE ¢ IOMOIMBIO HEMOJHOTO IIOJM-
HOMa BTOPOTO HOPARKA. OTOT OpPHEM CBASAH ¢ HOJIyJYeHHAEM
M aHAJW8OM ypaBHEHHii BToporo mopsifgxa. Hanparienwe
rpaguenta GyZer MEHATHECA OT TOYKE K TOYKE. :
.. Ecmu o6Gaacts onrmmyMa Gamska, T0, Kak ¥ B 0J0K-cXeMe
pme. 23, BO3MOMHE BADHAHTH OKOHYAHUA HCCACKOBAHHA H
mepexofa K MHOCTPOEHMIO IJIaHA BTOPOTO HOPAAKA.
Ha puc. 24 upusepena 6iox-cxeMa UPUHATHA petueHmit
B 3ajjade ONTMMH3AIMH JJ caydad, KOTAA JAHeHHAA MOJEND
HeaJeKBaTHA. i .
PaccmoTrpuM mpmMep.

Hpumep 5

OnruMuaupoBajcs Hpomecc NOAydeHHAA (QapMamesTHie-
cKoro mpemapara (KapGoMerorcucyanpaHHITyaHHAAHA).

B xragecrBe (axTopoB Ghinm BHGDAHEL:

¥ ~—— OTHOIIEHHWE PACTBOPHUTEJIA K OCHOBHOMY BeIECTBY, ela,

£, — TeMuepaTypa PeaKkIuOBHOK Maccm, °C,

T3 — BDEMA DPEAKUUM, MUH,

ITapamerp oUTHMHBAIAE — BHXOJ TPOAYKTa B npou;en-
Tax, YCHOBHA, MATPHNA HJIAHMPOBAHUA M DE3YIHTATH OIbI-

ToB—3B Taba. 9.2.
Ilonyuern caegylomume pesyabrars: s {b} = 0,12,

b, = 23,28; by = 9,36; bys = 3,77,
bl = 1178; . bl‘.’. = 0117; b123 =1’OO;
b, = 10,23; by; = —0,79; s* {y} = 0,97.

JIuHe#iHOe ypaBHEHHE perpeccdu OKas3alJoch HealeKBaT-
HEM: Fopen = 32,74 npurtabnuanom sEavenmn 4,12. O6macts

ONTHMyMa JajieKa.
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Tabanrna 9.2

Marpuua nAaHHPOBAHUA M PE3YIBTATH ONLITOB

~ F ~ ~
21 g zg Z3 Y
OCHOBHOH YPOBOHB « » . .+ . . 0,7 135 30
Harepsan BappwpoBaHOA , . . 0,2 S 15
BepxEMit YPOReHD . . . . 0,9 140 45
Hmxanii ypoBensb .. 0,5 130 15
KopgmpoBagEHe 3HAZeHRA (bam .
TOPOB . . v v v v v v s o o s 21 xe xs
Ot 1 +1 —+1 +1 46,80
9 +1 —1 -1 20,47
3 — —1 —+1 16,80
4 — —4 —A 5 (\)
5 +1 41 —1 24 15
8 ] — — 8,89
7 —1 +1 —1 16,63
8 - +1 +1 46, 45

Kaxoe pemenme mnaswercs sam nexecooOpasHEM?

TlocTaHOBKa HOBOM CepWH ONETOB, CBA3SAHHASA ¢ M3MeHEHNeM HHTED-
BaJoB BapBUPOBAHHA U HepenocoM neHrpa. Ob6paruTecs kK myskry 15.
' smeenne wo rpafuedry. O6paTureck K IYHKTY 16,
He anaw. O6paraTech K OyHKTY 17.

13. Bu cumraere, 4TO WMCCHEJOBAHEE MOMKHO BaKOHYHTD,
3aKoHIHNTh WM HpPOJOJKUTH HCCJIE/IOBAHME, DeIaeT dKCIe-
PHEMEHTATOP, HCXOJIA M3 TeX 3a/[a4, KOTOPHE Iepes HUM CTOAT.
3nech LPOACTABIANOCH BAMKHEIM YBEJIWIHTD BHIXOH Ha He-
CKOJIbKO HPONEHTOB MO CPABHEHMIO C JYYIIMM OIHTOM Ce-
pur (y; = 95%).

Bepunrecs k nyurry IV u suGepure Apyroi orser.

14. Bu mosaraere, 9To ciegyer MePexofHTh K ILIAHAPO-
BARMI0 BTOporo mopsagxa. [lo ycioBHMIO 3aaiu BayKHO OBLIO
yBeJId9YHuTh BHIXOJ 34 CYeT [BYX-TPeX OLKITOB. JTOMY OTBe-
JaeT ABIHKOHNe IO IPANHAGHTY. ‘

Bepunrech B nyHKTe IV K ogHOMY M3 BapHaHTOB,
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15. B camraere, 9T0 CleAyeT HBMEHNTH HHTEDBAJH BApbH-
poBanusa HaKTOPOB M NOJYIATH aJIeKBATHYIO Mofedb. Uro e,
B JAHHOHW CHTyANMM »9T0 BIOJHE IpHeMAeMOe pelienue.
Warepsans BapbUPOBAHAA HYKHO M3MEHUTH O daKTopaMm I,
U Z,. VIaMeHEHME MHTEPBAJIOB MOKHO NOIONHUTH IEPEHECeHIOM
HeHTPa 9KCHEPHMMEHTA B YCJIOBUA omuToB 1 mum 8, mapmmx
AyuimEe peayibTATH.

Takum o6pasoM, 9T0 pemenue TpefyeT peajmsalud eIle
8 onmHTOB.

OnETH Joporn, DOITOMY BaM ciaefyer B IyHETe 16 o3HaKOMuUTHCA 1
¢ ApYyro#i mpomenypow. -

16. Bu monaraere, WTO ciefyeT mepexoAuTh K JBMKEHHIO
no rpajuenty. lIpoamanmadpyem 5T0 BIOJHE BOSMOKHOE pe-
mende. Tpm spderta BaaumoneitcTBuA (byg, bog, 155) 0KABAINCH
SHAYAMBIMH, TAK 9TO MOCTAHOBKA HOBOM CEPHHU ONKTOB C YMEHE-
mMeHMeM HHTePBANOB BAPHUPOBAHEA HPEHCTABIAETCA pPa3yM-
BEuM pemenueM. Ho B To sxe Bpema auseiinnie agdeKTH HE
cMeINaHH ¢ dPdeKrTaMy B3aHMOeiCTBUA, X UX BRI B ypasB-
HEeHFe PerpeccHd 3HAYATENHHO IPEBHINAeT BKIAJL B3auMoNei-
creuii, HamomMmpwMm, d9ro ommiTel Jopord. IlosTomy pemenwue
0 IPOBEICHNH J[BYX-TPEX ONKITOB KPYTOTO BOCXOmAeANA Golee
BCEr0 B HAHHON CATYAIMHA COOTBETCTBYET IO FOCTHIKEeHWS
MAKCHMAJNBHOTO BHXONA ¢ MUHHMANBHHIMY 3aTPATaMH, XOTH
A CYHMECTBYeT PMCK HE HMOJNYIHTH YIYIMEHHA Pe3YIALTATOB.

OfpatuTech K DyHKTy VI,

17. Bsr He 3HaeTe, KaKkoe BHODATh pPelleHme: MOCTAHOBKY
HOBOM CepHH ONHTOB MJAW ABH;KeHue mo rpaguenty. Ilpesme
BCEro OIEHMM BaTPATH, CBASAHHEE ¢ IPHAATHEM IEPBOT0 MR
BTOpOro pemenusa. B mepBoM ciydae TpeGyercd peaimsoBarh
eme 8 omkiTOB, BO BTOPOM — [Ba-TpH oumra. HoHeuHO, mep-
BOe pellleEHde IPEeJCTABJSIETCA JOCTATOYHO KOPPEKTHHM, BO
BTOPOM CIyYae HMEeTCA PUCK He HOJYINTH YIYIIIeHHs Pes3yis-
ratos. o, Tak KaR ONNTH B JAHHOM CJydae JJUTEIbHH H
KOpOTH, HONHTKA DKOHOMHH YMCJA ONHTOB ABAAETCS pasyM-
HOM. :

* " Tlosromy BepHUTeCh K IYHKTY V g BHOepHTe ONIH H3 BAPHAHTOR
peleHnA. ’
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VI. [Ipz BoinoaHeHMHE 3TOH paGoTH MCCAEXOBATEIH BEI-
Opanu JBWKEHME IO rPAfMeHTy W YJIYIIIWIN PesyiLTaTe B
2 pasa (cm. ra. 10).

Oco0xiif ciygail BO3HAKAET IPU MCIOJIH30BAHNA HACHINEH-
mux miaHoB. [Ipn saaunmocTy Beex Kosddumuentos perpeccun
HHYeT0 HEJB3A CKasaTh 00 aJeKBATHOCTH MM HeaxeKBaT-
HOCTH Mopend. J[Bmmenue DO TpajUeHTy B TAKOH CHTyAIAH
MOKA3HBAeT IPABHILHOCTH NPENIOJOKEHHA, UTO KOdhPHIu-
©HTH PEeTrpeccU’ fABIAIOTCA ONEHKAMH AJA JHHEHHHX 9Pdex-
TOB.

! OcramosmMca Teeps HAa 3afade DOCTPOEHUA MHTEPTOJiA-
OHEOHHOH GOPMYIIH.

9.3. Iocrpoenne muETepUONANMOHHON (opMyrnI,
JmHeiimag MoReXb HeANeKBATHA

Ileproe, aro caexyer cpelaTh IPK peIIeHWH DTOH 3a7a4d,— BKIIO-
9UTh B ypaBHeHue 8¢deKTH BaamMofeiicrsusi. KoHeUHO, TaKoe pellleHHe
BO3MOKHO, eciy OHUJI IPIMeHeH HeHacHINeHHKi muaH. Ilocae mobasire-
Hus 90¢eKTOB B3aEMO/IeHCTBIIA MOKET He XBATHTh CTeHeHel cBoOOAH AA
IPOBEPKH TMIIOTE3H aeKBATHOCTH M MOTPefyeTcA pealnsanys emme AByX-
TPeX OMETOB BHYTPHU 00JACTH DKCIIEPHMEHTA.

Bee ocranpHEe cIOCOOK IOCTPOGHHAST MHTEPHOIANMOKHOE GopMynHl
CBABAHH ¢ HeOGXOUMOCTHIO IPOBE/IeHA BOBHX ONHTOB. OfUH U3 HAX —
ROCTPOiKA IIaHa. VICIONB3YIOTCA BCe Te 3Ke IPHeMH, 9TO U NPH ycTpa-
HeHMY HesHauuMocTh Ko3pdmuuentoB perpeccmu (crtp. 220): MeToR
tmepeBadia», JOCTPOIKA [0 MOJHOro PaKTOPHOIO BKCHEPHMEHTA, JIO APOG-
HOHl pemamKd, A KOTOPOH paHee cMellaHHBIe PPEeKTH CTAaHOBATCH
«IHUCTHMEY, JOCTPONKA /IO IIaHa BTOPOro MOPAAKA.

Eme oawH, X0TA M He OYeHb pacHPOCTPAHEHHHIH, pHeM — Ipe-
o6pasoBanne 3aBHCHMEIX M He3aBHCHMLIX IePeMeHHHX *. JToT BOmpoc
6611 ynoMsayT B 1. 2. Ero mogpo6Hoe paccMOTPeHNe BHXOJNT 38 PAMKH
Haile#d KHUTrH.

Haxonern, ecin He yHanoch BCe ;Ke IOJYIUTH afeKBATHYIO MONIENB, -
TO OcTaeTcA paséurh 06iacTh SKCIEPUMEHTa Ha HECKOJIBKO IofobaacTeil
H OIIECATH OTHeAbHO KAV U3 HAX. D10 TpeGyeT yMeHbIIeHNs UHTED-
BAJIOB BapbUpPOBaHUA GaKTOPOB.

ITpuBemeM OGnOK-CXeMy NPHHATHA peINeHHHE B 3ajave IOCTPOEHHA
HHTePOOJIANMOHHON - OPMYAN A ciydas, KOTRA JHHeHHAA MOJeNb

Ut
\

* B.B. Rasunos, H. A. Teprosa. Yxaa.‘ cot.
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P P L LT T TR PN -

JIUHEUHAA MOJLEJIb

l : HEAJIEKBATHA l
BHJIIOYEHHE | W3MEHEHUE
—|  BOOEKTOB MHTEPBAIIOB
B3AEMOTEN- BAPEUPOBA-
CTBHA . Hus
) i
OOCTPOIKA IIPEOBPABOBAHUE
TJIAHA NEPEMEHHBEIX |5
TINAY METO[, . TPOBHBIN ¥ TOJHBIN
BTO POTO «ITEPEBAJLA» GAKTOPHBIV
TOPANKA ———T— SKCITEPMMEHT

’_———” HPOJOJUKEHUE UCCIAENOBAHUA ‘

Puc. 25. BIOK-cxeMA NPMHATHA pemueHHd B 3ajaye IOCTPOeHMST MHTEPIIONAIMOH-
Holt (hopMynBI, AMHeligas Mojenb HeaaeKBATHA

HeafiexBaTHa (pue. 25). Ecam auneitHas MoJeas aJleKkBaTHa, TO 3afava
pemiena.
IpnBegem nmpmMep.

HNpamep 6

IIpoBoxmiochk mccaefoBanHe IO MOJYYeHHIO MaTeMATHYCCKOH MO~
flen¥ AMWIHOLO JKCTPAKTOpa. B KadectBe (axTopoB GHAM BHGPAHE:

7 — JuaMerp TypOMHKH, Ma,

Za — cropocTh Bpamenua TypONHKE, 06/muH,

73 — remmeparypa, °C,

Z4 — KOHIEHTPAIA CBOGOAHON KUCIOTH B BOHOM PACTBODE, 29K6/4,

Ty — BHICOTA CJIOA JKIIKOCTH B AYelKe, s,

Zg — COOTHONICHHE ¢as B oMyIBCHH.

IlapaMerp omTUMH3ANHUH — MOPOJOKUTEALHOCTh IOJHOTO pac-

CHAMBAHMA, Mun. Y CAOBUA, MATPHIA ITAHKPOBAHYA M PE3YIBTATH OIbI-
TOB HpHBefieHsl B Tabu. 9.3. McmonbsoBaHa 1/4-pelyiKa OT TOAHOTO
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darropaoro skcmepumeira 29, Jlunelinoe ypabhene perpecennn okasa-
JIOCH Hea/leKBaTHHM. 3aTeM OHJIH BBefleHH 3 HeCMEMaHHKEX Meay cOGOM
sderra BaammopeiicTBUA PAKTOPOE, HMEIOIUX HAMOOIBMYIC a6COMIOT-
HYIO BeJUIUHY

y=12,16 4 0,53 21 + 0,58 zo — 1,38 ws — 3,22 x4 -+ 1,44 25 —

— 0,62 25 — 0,84 7124 — 0,50 2126 — 0,78 2974,

910 ypaBHeHHe afileKBATHO ONHCHBaeT mpouece, s3 {y} = 0,39.

Tabanma 9.3

Marpuna NJAHUPOBAHMA H DE3YJILTATH ONEITOB

~ ~ ~ ~ ~ ~ y

&1 o xs Za xp Ly

OcroBHO# ypoBens . . . .| 90 | 600 | 26 |0,40([195(0,8115
Wmrepsan BappupoBanus . | 10 | 100 410,29 25(0,0975

Bepxewit yposesn. . . . .| 100 [ 700 | 30 [0,692200,909
Hwxeni yposess ... . . .| 80| 500 22 10,11(170(0,714
Hoguposannne 3HAUYOHUA

dakropoB . . . . . . .. . z1 T2 z3 %y | w5 Z

OnuTH —4 44—t —1 ] 7,00

1

2 | 1| —1 | —1|41] —1 |16,50
3 A~ =1 41— —1 | 9,50
4 |~ [ 1 | 1| 1] 41| 9,00
5 R W Ry R R R 7
6 41— | = | 4[| 41 10,75
7 — | | —1 | 1] 1 (11050
8 1| =1 | =t | —1 [ —1| +1 [13,25
9 1 41— 41| —1] —1 ] 8,50

10 | 4t | ] =1 [4+1] —1 [14.00
14 | —1 | 44| —1]—1] +1 ] 925
12 4|~ | 4| = 1| —1 17,25
13 | ) | —4 [ —2] 4 1450
14 |t || = [44] —1 |22)00
15 —t | 1] =1 —111] 41 [16,25
16 41| =1 | 44| 41 |—1] —1 | 7,50

Paccuurankoe smadenne Fo... = 2,4 upu TabaMYHOM 3HAYEHUU
F = 2,7, YpaBuenue OHJIO MCIOJb30OBAHO IPU HPOEKTHPOBAHUH IpO-

MHOUIEHHOTO aniapara.
BoT 0uH W3 BO3MOKHEX HPMEMOB MOCTPOSHHA MHTePIOIAMOHROM

MOJIEIIH.
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9.4. Pesome

. Iepeson Moziean ¢ a6CTPAKTHOTO MATeMATHIECKOTO SIBEIKA
Ha A3HEK HKCOEPEMEHTATOPA MHE HA3BadW HHTEpIpeTanuei
Mopmean. HHTepmperammsa — CAOKHHIA Ipomecc, KOTOPHIH
OPOBOJETCSH B HOCKOJIBKO dTanoB. OH BKIIOYAET ONEHKY BeJIH-
YWHH ¥ HANPABIEHAS BIUAHUA OTHENBHHX (AaKTOPOB H HMX
B3aMMOJleHCTBHA, CONOCTABJGHHME BIHAHAA COBORYIHOCTH
$aKTOPOB, IPOBEPKY NPABHEIABHOCTH ANPHOPHEIX NPEICTAB-
JeHHi ¥ B HEKOTODHX CAyIadX IHPOBEPKY U BHIBIDKeHHE
CHIIOTE3 0 MEXaHM3Me IPOIPCCa.

Coueranme BOSMOKHHKX JHCTBHE ¢ PA3IMIHEIMA HKCIe-
PHMEHTANLHKMA CHUTYaOUAMI IPUBOAAT K [ECATKAM THICAY
BOBMOKHHX pemleHmil. [loaToMy 06CysKNa0TCA | TONBKO (TH-
npaeHe» pemenaa. CETyamunm pasiandgaioTes 0O «AeKBaTHOCTH
H HeajeKBATHOCTH MOJeAYW, 3HAYAMOCTH W HESHATIAMOCTH
K09 PUINEHTOB PerPeccun, MOMOKeHAI) ONTAMYMA..

s nuneeitnoil ageKBaTHON MOJENA CO 3HAYMMEIMEA KO-
QUIUEHTAMI PErPeCCHM BO3MOIKHEL: IBIUKEHHE N0 TPAJHEHTY,
OJaH BTOPOTO NOPAXKA, OKOHYaHKe Hecaefosanna. Ecian gacrs
K02 PUIAEHTOR PerpeccHy He 3HAUMMA, TO BO3MOKeH BHOOD
OJHOTO U3 pelleHNi, MO3BOIAIMAX T0AYIATh KO3POATHeATH
perpeccuu 3EaYMMEIMY: MBMEeHSHNE HHTEPBAJIOB BADBMPOBARKS,
ImepeHoc MeETpa MIaHd, OTCeHMBAHNE HE3HAYAMEIX (AKTODOB,
mapaIeNbHEe ONHTH, JocTPoiika nnama. Hpome Toro, ocra=-
erc JBW)KeHHe IO TPANMEHTY, a eciaZ 00JacTh OonTHMyMa
fnpsKa, TO PeaNHWBan¥A LJAHA BTOPOTO IOPSAKRA NN OKOH-
YaAue WCCAe/[OBAHMS.

Haxonen, ecan see Koa(bcimnnem*m HE3HAIUMHI, BHOUpaioT-
¢A pelleHns N0 PeaN3anuy IIaHa BTOPOTO HOP AKKA KX OKOH-
9aHM0 MCCAeNoBaHuA  (o6aacrs ontuMyMa Gamska) ambo pe-
HIeHds, MO3BOJAIONMHE HOAYyIaTh 3HAYIUMEIE KOd(POHIHeHTH
perpeccun (0GmacTb onTEMyMa MajieKa M HeOUpefeleHHAs
CHTyaIuA).

JInmelinasa Mofiells HeaeKkBaTHA. Kcanm obaacTh onTnmyMa
6amu3Ka, TO HCCAeRoBaHEe IA00 3AaKAHIMBAGTCA, A0, peaInay-
eTcA IIAH BTOPOro Hopanka. Takme pemenns, Kak N3MeHeHHe
HMHTep BAJIOB BAPbUPOBAHHUA, HEPEHOC IEHTPA IAaHA, LOCTPOH-
Ka IJaHa, IBIKeHNe [0 TPafHenTy, IPUMEHAITCHA HpH J060M
HOX0KeHUH oITEMyMa. Bo3aMoykao BRIIOIeHTe B MOAeTb dpPeK -
TOB B3aAMOJeHCTBHA PaKTOPOB U ABWKEHUE C IIOMOIEbI0 HEIT0J-
HOT0 IOJIMHOMA BTOPOTO IOPAAKA, a TAaKKe OIeHKA KBagpa-
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THIHHX 5PPeKTOB HIA UoaydeHHs HEPOPMANUE O KPUBUSHE
TIOBePXHOCTH OTKJMKA Hepef ABMWHeHUeM II0 FPaienTy.

Haxonern, eciu mocTaBiena 3ajada DOCTPOSHUA MHTEPIO-
NATHOHHONR GOPMYIIH, TO HA IOJYYSHAN ATEKBATHOH Mopedn
HCCAeOBAHNE 3AKAHYMBAGTCA, & B CJIydYae HealeKBATHON Mo-
JeJid IPAHUMAETCA OQHO U3 CHeyIOIUX PelleHNiA: BRI IeHAS
B Mofesb 9 dheKTOB B3auUMOAecTBAA, TOCTPOIKA IIaHA, IPe0s-
pasoBaHue IepPeMeHHHIX, M3MeHeHNe MHTeDBAJOB BapbHPOBAa-
HUA,



I'maBa pmecAras

Kpyroe BOCxXOK[ieHHe IO NOBEPXHOCTH
OTRINKA

Pemenns, roropsie 00Cy:REAJINCh B IpefbylIed riaase,
HaIpaBJeHH Ha TO, YT00H oOecmednTh 3YPeKTUBHOE ABUIKE-
HEe mo rpagmenty. asaiiTe mOCMOTPHM, KaK Ha OPaKTHKe
OCYIIIeCTBUTH BTO [BYHEHIUE.

10.1. IBm:kenne mo rpajHeHTy

Tlocmorpure mHa pue. 26. Ha meMm uM300pasKeHH KpHUBEIe
PABHOTO BHIXOfa MOBEPXHOCTH OTKIMKA A ABYX HE3aBH-
cHMHX mepeMeHEHHX. OHHE DOJOOHL JHHWAM PAaBHOM BEHICOTH
Ha reorpadmueckux xaprax. IloBepXHOCTH OTKIMKA HMeOT
BHUJ X0JIMa ¢ BepmuHOi B Touke 0. Ecau momuTarbcsa monacTb
B OKPECTHOCTH 3TO# TOIKH M3 TOYKH A ¢ IOMOMIEBI0 OHOTO M3
BApHAHTOB OZHOQAKTODHOTO DKCIEDPHMEHTA, TO MBI CHAYAJIA
LOKHH CTA0MIAHBUPOBATE HEPBHE (aKTOp, HAIDUMED 2,
uaMeHATH B Hanpasienun AC BTopoil ¢axTop /1o TeX mop, HOKa -
YBEJIMYMB a€TCA BHXOM. 3a ToOUKoil C BHXOJ MafaeT, i MOITOMY
B Helt craOnansupyem z, ¥ usMeHsAeM x; B Hanpasaesru CD no
TAKOMY jKe IPaBuIY H T. K.

He raskerca am BaM, 9T0 MyTh K BepIIMHE JOBOJBHO M3-
puanct? OH craHoBHUTCA eme GoJiee TPYJOEMKAM IPH BO3pPac-
TAHUM WHCJIa HE3aBMCMMHIX IepemenHHiX. HamGoxee? kopor-
Kuii 0yTh K BepIIMHE -— HAOPABJeHHE TDAJHMEHTa (bymcmm
orkiuka. Ha pmc. 26 aTo Hanpasienye AB, TOPIeH/UKY JI5 P~
HoOe quHEAM ypoBHA. I'pajguenHTt HempepHBHOH OTHO3HATHON
GyaKIun cp €CTh Bemop

Vo = -~ axl ik 3x2]+"'+ a"’ k,
rae y¢ — oGosmadenme  rpajmenta, la(p/axi — gacTHAA
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Puc. 26. JIBizKeHue 0 HOBEPXMOCTH
OTKINKA [MeTofnamMu OHOPAKTOPHOTO
SKCIIEPUMEHTA M IPAUEHTA

——

| | Pue. 27. 3asHCHMOCTh BHAKA IPaJiMeH-
| | Ta o7 (OpMHM HOBEPXHOCTH M NONOMNe-
'l | . Bunf Hydaepofl TOUKM
!
| |

—

% Zg, z

OpouM3BOfHAA (yHEmuUM oo i-My QarTopy, i, j, k —eguHHNU-
H b€ BeKTODPH B HAUOPaBIGHWH KOODPIHHATHHIX QCeH.

CaemoBaTenpHO, COCTABIAIIMEe I'DAfMEHTA CYTh YACTHEE
DpPOM3BOAHEE (YHKIUHM OTKJIMKA, ONEHKAMH KOTOPHX ABJIA-
I0TCA, KAX MBI y3Ke FOBOPWIIH, KO PUNMeETH perpeccun.

Nsmenss HesaBUCEMEE IepeMeHHBE IPONOPINOHAJIBHO
BeJOIHEAM KO3(UIMEHTOB perpeccuy, Mul GyneM ABHIAThLCA
B HaOpaBJeHUH TIpafdeHTa (QYEKIUE OTRIMKA IO CAMOMY
Kpyromy nytu. IlosTroMy Rponenypa ABMREHMA K HOYTH CTa-
OUOHapPHO# 061aCTH HASKBAGTCA KD YTH M BOC X 03K [ e-
HHeM. '

I. Beawmumsn cocTaBiA0IUX rpajuedTa ONPedeaAlTCA
$opMOii NOBEPXHOCTHM OTKJIMEA M TeMH PelleENAME, KOTODHE
OB TPHHEATH NP BEIGO e HapaMeTpa ONTUMHU3ATAN, HY IeBOR
TOUKHE X VHTEDPBAJIOB BAPBUPOBAHUA. 3HAK COCTABIAOIIAX
I'POANEHTA BABMCUT TOJBKO 0T OPME! IOBEPXHOCTH OTKIUKA M
LOJIOKEeHUS HYJEBOH ToYKHM (pHc. 27).

IlyecTs mMHTepBall BaphbHUPOBAHMA HEKOTOPOT0 3HAYMMOIO
¢axropa pasen 10 egmauiaM. Hak Bu camraere, UsMEeHNTCA IH
COCTABJAANIAA I'DAJEEHTA, €CJU B KadecTBe eJMHNIL H3Me-
PEeHAS BOCIOIb30BATHCA BHATAJIE MIIIJIEMETPOM, & 3aTeM JI0i-
‘MOM? j
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sJla. Ofpathrech K NYHKTY 1.
Her. OGparurech K IYHKTY 2. .
He 3nao. OOparuTech K NyHKTY 3.

1. Ilpasunbno. CocraBasiomasa rpaiueHTa He HEBADYAHTHA
K BH6OpY pasmMepHocTH paKropa. B GospmmacTBe 3a7a1 BEOOD
pasMepHOCTH He sBiaserca mpobuaeMmoi. dror BHOOp ompepe-
lIAeTcA XapakrepoM 3ajad, TPajdIMAMH U CYIEeCTBYIOmeH
cucTeMoit Mep ¥ maMmepuTeabHhx upuGopos. Horga pasmep-
HOCTH (UKCHPOBaHA, TO Bee sicHo. OfHAKO BA/KHO IIOMHHUTH,
9T0 pasMepPHOCTL BJAHMAET HA BeJIWIMHH COCTABIANIIEX rpa-
OMEeHTa, 4 UX BHAKY MHBADMAHTHH OTHOCHTEJIbHO H3MEHEHHHA
MacmrTaloB.

Urax, pad gappoil DOBePXHOCTH OTKJAMKA BHOpPaHH Hyle-
Bas TOYKU ¥ HHTEPBAJH BADBHPOBAHWA, NPOBEJEH KCOEPH-
MEHT ¥ Haiijienn ONEEKE Kosddunuentos perpeccuu. llocae
9TOTO HApaBJieHUe I'PAJACHTA 3a/fa6TCA OfHO3HAYHO 1 ABJIAET-
cq enumucTBeHHEM. lIpm aToM upepmosaraercA, 9T0 uMeeTCH
TOJBKO ONMH ONTHMYM.

Teueps safiMeMca pacieToM HaNpaBJIeHAA IDAHEHTA.

Ilepexonure k maparpady 10.2.

2, Bu monaraere, 9To BHGOD pasMePHOCTH HE CYM{ECTBEH .
dro He Tak. Ilepexon oOT MMANNMMETPOB K AIOKMAM HKBHBa-
JIeHTeH SHAYHTENHHOMY YBEJMIEHMIO WHTEPBAJA BAPHUPOBA-
HAA.

Bepaurecs K nyHrry 1 u Bubepure gpyroii oTBer.

3. Tak Kak BH He BHaeTe, YTO OTBETHTH, JABATe IOCMOT-
puM, K YeMy MPHBOJHT NEPeXOfl 0T MHIIEMETPOB K ,T_LIOEM&M

~4 moiM, Kak W3BECTHO, paBeHd 25,4 mn.

B mepBoM ciyuae MHTeDBAJ BapbUPOBAHUA DPaBHAJCA
10 um, a Bo BropoM — 254 mm. Takoe m3MeHeHHe MHTEPBAJA
BapbHPOBAHMS He MOKeT He MMeTh HOCJefCTBUH /1A 3HAIH-
moro ¢axropa. CuibHO yBeJdWUHTCA KOd(PUOHMEHT pPerpeccHu
¥ BMECTe ¢ HMM — COCTaBJAIMAsA IPajHeHTa.

Bepuurech K nyHkry I m BH0epure IpaBUIBHEI OTBeT.
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10.2. Pacuer Epyroro nocxomnennﬂ

Texauky pacuera KpyToro BOCXOM/IEHHS yno6Ho paccMoT-
perh Ha NpOCTeiilleM mpuMepe B CJydae OHOTO d)arc'ropa
(pmc. 28).

SHAUYeHHE Koa(b(bnunen'ra perpeccus paBHO TaHreHcy yr-
Ja MesRAY JIMHHel perpeccHy ¥ ochio KaHHOTO Pakropa. Ecau
ero YMHOMUTb HA MHTODBAJ BADbUPOBAHMS, KOTOPHIH ABJIA-
ercd IpHJIEeHKAIAM KaTeToM B OPAMOYTOJBHOM TPeyroJbHIKe
OAB, To mOAY9YATCA MPOTUBOJEKAMUIN Rarer AB, KoTOpH#A 1
AaeT KOOPAMHATHL TOUKH, JejKameil Ha Ipagueare,

k2 Y 5,//
8
[ T G
/,/ﬁ J |/9 A \ %
' |
. | i
! |
| I
{ | A
| 1
\ -/ J 7 Zz

Puec. 28. Pacuer xoopmmai TOYER
B HANPABICHWH TPAHEHTA

OGo6menue Ha ciyuail £ (aKTOPOB lelaeTcA MEXaHHIECKH,
TaK KakK Bce dQQeKTH He3aBHCHMH APYT oT Apyra. CylecTBeH-
HO TOJBKO COOTHOIIEHWE NPOMsSBeNeHNd KodQPUIuMEeHTOB HA
COOTBeTCTBYyIOmMUe WHTEPBAIH. IX abGCOMOTHHE BeJNWIHHEI
MOTYT BCe OJHOBPEMEHHO YMHOKATHCA MIIM AeJUTHCA HA Moboe
HOJIOKETENBEOE YUCI0. [Ipy 9TOM HONYTaIOTCA TOUKHM,; JIEHKA-
my¥e Ha TOM ’Ke I'PagHeHTe, Ho ¢ ApyrmM maroM. Hlarm moay-
9al0TCA, €CIU K HyJIeBOMY YPOBHIO IOCIEOBATENBHO alaredpa-
nuecKkd OpnOaBIATH BeJIWYHHE!, IPONOPIUOHAJILHEE COCTAB-
NAI0MEUM IPagdenTa.

Cpasy BOSHHMKAeT BOIPOC: & Kak BHOGpATh IAar ABHMKeHHS
no rpagmeRTy? JTO eme ofdAH dTau, KIS KOTOPOTO He CYIecT-
pyeT popMaamzoBaHHOTo pemenusi. HeGoapluoil mar morpe-
6yeT 3HAYNTENBHOTO YUCIA OIETOB IPH IBYKeHUN K ONTAMYMY
GONBINOA IMAT yBeAWYUBAET BEPOATHOCTH HPOCKOKA obaactu
ontumyMa. Bo BcAKOM ciydae, aHAJOrWIHO BHOODY HMHTED-
BAJIOB BapbupoBaHuma (T, D), HWKHAA IPAHMIA 3a7aeTca
BO3MOXHOCTEIO PUKCHPOBAHUA ABYX COCEHMX OILITOB, & BEPX-~ Y/
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HaA ofiacthio ounpefenesus ¢axropa. HnaoGaerderna pa-
667h maru o6sYHO OKPYTJIAIOT.

Ha pacter rpajuenTa He OKa3bBaeT BIHAHUe b,. }];nsf}
KadecTBEHHHIX (JAKTOPOB HA ABYX YPOBHAX Ju60 QpUKCHPYyeTcs i
TyYmui ypoBeHb, Ju00 TPajuenT pealm3yercd ABKIALL NJ |
RaRmoro ypoBad B othensaoctn. HesHadumeie gakTopH cTa-
GunmanpyoTea Ba Mmobom yposue B uETepBane 1. Ecau mer
. cllemMUaJbLHBIX COOOPaskeHHH, T0 BHGHPAIOT HYJIeBOH yPOBEHB.
Ecnm ;e mo 9xoOHOMHYECKHM c000paskeHMAM, HAIPUMEpP, BhHI-
TOHO IOMeP/KUBATh HYKHUA ypOBeHb, TO BHOMpAIOT ero.
B nemwxenun no rpafuedTy ST GaKTOPH HE yIACTBYIOT.

Pacemorpum mpuMep pacgeTa KPYTOTO BOCXOAEHHA AJA
mpomecca HOEHOOGMEHHOTO PAasfeNieHAsA CMeCH DPegKOo3eMeNb-
HHX 9JieMeHTOB (cM. crp. 81, 224).

Hpnmep |

B ra6m. 10.1 opuBenens! ycaoBuA, MATPHANA ILTAHAD OBAHHASA
¥ PeayJbTATH CEePHH OIBITOB, a TAKMKe PACUeT KPYTOrO BOC-
XOKIeHNA.

I1. IlpuBemeM sTamel paciera KPYTOr0 BOCXOXKIAEGHHA.
1. Pacder cocTaBaAnOIAX TPATUeHTA.

b1><J1=——'1,0, ngJ2=—4,5-

Tenmeps MH KOMKHE TPUGABJIATH COCTABIAIONME IPafueATa K
OCHOBHOMY YpPOBHIO PparTopoB. Bepem yciosumst onbrra Ne5: % =
= 0,5, %, = 2,5. B onrire N 6 parTopu mMEOT yike Hepeain-
HbIe 3HA9eHHs, CAEXOBATENBHO, MOKHO CAelaTh BHBOJ, 4TO
HIaT [BUKEHNA BEJHK,

2. BocnoasayeMca yCI0BHEM: YMHOMKEHHE COCTABIAOIIUX
rPajiMenTa Ha J0006 M0JI0KUTeIbHOe TUCII0 AA8T TOURH, TAKIKe
le;kamue Ha rpaguesnrte. B maumoi 3agage yrmoOHO H3MEHATH
pH (7,) Ba 0,5, T. e. yMEHBIIHATE COCTABIAIONLYIO TPAJIMEHTA B
9 pas. Bo croipKosKe pas yMEeHBLIAETCS M COCTABIAIOMIAA TPa-
nuenTa o nepsomy ¢daxropy (—0,11). Usmenernmio cocrasis-
W0INuX rpagueHTa coorsercTByer B taba. 10.1 crpoka: mar npu
usmenenun 7, ma 0,5. Haxonen, MeToAH aHajmsa No3BOIAOT
BaZaBaTh 3HAUeHHe ¥; ¢ TOYHOCTHIO A0 OJHOTO BHAKA IMOCI]e
3aIATOH, MAT N0 3TOMY JAKTOPY OKPYIVIAETCA.

3. Ilocmeguuit sTam pacuera: mocaeoBaTeabHOE IpAGaBIe-
HHE COCTABJIAIIUX I'PAJHeHTa K OCHOBHOMY ypoBHW. [loxyga-
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Ta6auna 10.1

MaTprua IIAHHPOBAHUA, PERYALTATE M PACYET KPYTOrO BOCXOMACHUHA

7 T y*
b
OCHOBHO# YPOBeHb . . . . . . . . . 1,5 7,0
WntepBan BapewponaHwA . . . . . . 0,5 1,0
Bepxuuii yposess . . . . . . . .. 2,0 8,0
Hpxanid ypoBesb . . . . . . . . . 1,0 6,0 R
KonwpoBaunsie sHavedns nepeMeHHﬁx z1 x2
Ou T 1 —1 —1 95,0
2 41 —1 90,0
3 —1 +1 85,0
4 41 +1 82,0
bj —2,0 | —4,5
b; X wATEpBAaJ BAPBHPOBAHKA —1,0 —4,5
Mlar mpw wsMmenenwn 2 ma 0.5 . . . —0,11 —0,5
Oxpyriesme . . . . . . . . . . —0,1 —0,5
OusiTe 5 1,4 6,5
6 1,3 6,0
7 1,2 5,5
8 1,14 5,0
9 1,0 4,5

* CpenHee sHa4eHMe M3 NBYX NapaljieJbHBIX OIBITOB.

€M CepHIO ONHITOB KPyToro Bocxosknenus (B rabua. 10,1 —onsrrsr
5—9). 9Tu oUHITH 9ACTO HABHBAIOT MEICIEHHBIMH,
A ecnm 6K MBI PU3HAJH PA3YMHEIM M3MEHHMTH (aKTOD I
ga — 0,20, T0 OpaBUIBHO JU PACCUUTAHA CePUs OLHITOB KPY-
_ TOTO BOCXOMICHHA?

~ ~
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Npasunbao, Ob6paTnrech K NYBKTY 4.
Henpasunsno, O6paTutech K DYHKTY 5.
He snaro. O6paTurech K OYHKTY 6.

4. Bui cunTaere, YTO cepHA MHCIEHHEX ONKITOB PacCIATaHA
npasmiabEo. Bl mpaBe. [leficTBHTENBHO, MH YMEHBINAIN

1

1,0
' COCTABIAOMYI0 TPaAMenTa IO TIepBoMy (Qaxropy B gh =
. =5 pas. Bo cToabRo Ke pas ymensmnnacb COCTaBJIAMAA
'YpahWemta IO BTOPOMY ¢arTopy (= = —0,9), mam,

OKp yIJIAs 3Ty BeJMIMHY, AMEeM IIar no BTOpOMY (aKTOpY
—1,0. Onmrrer 5—9 Ha crp. 240 Rak pas ¥ NoaydeHH nprbas-
neaveM 7, = —0,2 1 %, = —1,0 x ocHOBHEIM ypoBHAM (aK-
TOPOB

Tarum o6pasomM, pacyeT CBOJATCA K TOMY, YTo0H BHOpPATH
mar ABMKEHWS Ho OFHOMY ¥s GAKTOpPOB ¥ IPOIOPIAOHAILHO
IPOMSBENeENAM KO>)PHIBEHTOB PerpecCH¥ Ha WHTEPBAJH
BapbUPOBAHYSA PACCIMTATH LIATH 110 APYTEM HAKTOpaAM.

HBorpa mMeeT CMHCI OIEHATE O;KMIAEMEIE 3HAYCHEA Hapa-
MeTpa OLNTEME3AINY B MHCJCHHHX OUHTAX. IIpoBefeM pacuer
paa ommra 7 Kpyroro Bocxokmenus (raba. 10.1). Mu cobn-
paemMcs Iis OHEHKHM IapaMerpa ONTHMHW3ANUMA MCIOJIb30BAaTh
ypasueH"me perpeccmu: y = 88,0 — 2,0 z; —4,5 z,. Opnako
B tabx. 10.1 npusenens marypasbHbe 3HAYEHUA (HAKTODOB,
a B YpaBHEHWNM INPMMEHAIOTCA KONMPOBAHHEE 3HAYCHHA.
Tloaromy Heo6xomuMo meDEBECTM HATYpAJbHEE 3HAYCHAA B
ropupoBaHHHe. HoawpoBamHLe BeNWYHHH NOAYYAIOTEA C
OOMOIBI0  yiKe  H3BECTHOH Bam QopMmyam (crp. 86):
z; = (T; — T0)/J5 2= —0,6, 2, = —1,5. Tloacrasasasa
9TM 3HAYEHWA B yPaBHEHHWE perpeccHd, moayumm: ¥, = 95,
95 (y — Tak 0603HAYANOT NPEACKABAHAYIO II0 YPABHEHUIO Per-
peccHd BeIdYMHY 3aBECHMOMN nepemennoﬁ) Anmasoruqno misa
ombra 87 2y = —0,8, 2, = —2,0 # ¥, = 98,6. Ixcuepumen-
TaJbHO IOJYYeHHEe 3HAYCHAS MOTYT He COBIANATE C Pacuer-
HEIMH: BeJHYHHL HEBaBHCUMEX NEePEeMEHHHX BHXOAT 3a
06sacTh SKCIEPHEMEHTA,

PaccmorpuM eme omudH mpuMep 1o pacieTy KPYTOro Bog-
XOMIeHNA [I/IA mpolecca sKcTPaKuuu ragrAA TpubyTHIAdoc-

darom,
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iMlpumep 2.

B ra6a. 10.2 Tax ke, kak u B Ta6xa. 10.1, opusenena cran-
maprHas GopMa mpefcTaBIeHMS YCIOBMH, MATPHIL OAAHUPO-
BAHUA X PE3YJIBTATOB OIETOB BMECTE ¢ KPYTHIM BOCXO/K/[EHIEM.

5. Bu monaraere, 9To cepHMA MBICIEHHHX ONKTOB paccdd-
TaHa HEIPABUIBHO. IT0 HE TaK.

~ Eme pas upourure Ha cr1p. 238 0 NpODOPIUOHANBHOM H3MEHOHUH
COCTABIAOMIX rpagneHTa u B nyHkTe II BriGepure npyroit orser.

6. Bu He sHaeTe, HPABUIBHO JHM PACCYUTAHA CEPHUS OIH-
ToB Kpyroro Bocxompenusa. Ilposegem stor pacuwer. Cocras-
asAomye TPajHeETa yMeHbIIAloTCA B O pas: b;. X J; = —1,0,
1,0
0,2
¢ oxpyraenmem —1,0.

Tenepsb COCTaBBETE CEPUI0 OHETOB KPYTOTO BOCXOKICHHUS
mocJaef0BaTeILHEM OpuOaBiIeHNeM IIATOB K OCHOBHOMY YPOB-
g0 gaxTopos (F; = 1,5, %, =7,0), cpaBuuTe ¢ cepueit OmMHTOB
p mymakte I m TaMm X e BHGepuTe Apyroi oTBeT.

= 5. CaepmoparensEo, mar uo ¥, Gymer pasem —0,9,

Ocrannchk He pacCMOTPOHHBIME [IBA MOMEHTA: KaK BJIMAIT
Ha KDPYT06 BOCXOKJ[EHNe COOTHOIIOHHS WHCIeHHHX 3HAUYCHUH
K03 (UIUEHTOB PETPECCHY X NOYeMY ABMKEHNE IO IPafHeHTy
HAYHAHAETCA M3 HYJAeBOH TOIKH.

IIpemcraBmm ce6e, 9T0 B aJIeKBATHOM JIMHEAHOM ypaBHEHUH
BHAYMM TOJIBKO omma koaddunmmenrt. Torna B mmxeHmM IO
rpapuenTy Gymer y4acTBOBAThH TOJBKO ofuu ¢arTop. MHOTO-
($arTOpHAA 3a7aYa BHPOAUTCA B OFHOPAKTOPHYIO. A 5TO MeHee
adppexrupno. PaccMoTpeHHHE cayuail ABIAeTCA KpaWHUM, HO
B HPAKTHKE HOBOJIBHO 94cT0 U-K0d(QPUIHEHTH CYHIeCTBEHHO
pasiamyaoTcesa Mexay coboil, ocTaBasch 3HAUNMBIMIL

o OyHKIEA, BenmYmHH KOPPHIMEHTOB KOTOPOH pasimda-
7/ 10TCA He CYMECTBEHHO, HABHBAETCA CHMMETDUYHOM OTHOCH-
4eJbHO K0oo(HuuenToB. J[BukeHue IO IPAfMEHTy NI CHM-
MeTpHIHON GyHKIEN Hauboxee aPeKTHBHO. YAYHEM BEIGO- \/
POM MHTEPBAJIOB BAPbHPOBAHEA MOKHO C/IEJATH CHMMETPUIHOR
no0yio duHeHHY0 (YHKOWI0 AJdA 3HAYOMHX (QaKkTOpOB.

Ha neprom stame miagupoBaHuA HE BCerfa yHaeTcA HOJLy-
anTh CUMMeTpHuHylo ¢yEkmumio. Ecim ¢yErkmua pesro acum-
merpmuHa (Ko3(QHUIMEHTH PasiIWyanTcd HA IOPANOK), TO

%2
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|
BeIroiee BHOBL HOCTABATH AKCIEDHMEHT, H3MEHUB MHTEPBAIR
BAPHLHPOBAHMA, 4 HE IBUFATECH [0 TPA/IUEHTY. ‘Tax, B pabore *
HOCJIe NePBOil CEPHM OIBITOB MOJYIEHO CAElyoIee yPaBHeHHES
perpeccuu:

y -108 = 22,48 — 1,04z, + 19,46z, + 1,462, — 1,05z,

3nech b, HA TOPANOK NPEBHILIAET OCTAJLHBE K0odPunuen-

| THI, KOTODEIe CTATHCTIHIECKH HEBRATHMEI. IJTO CBABAHO CKODPEe ¢

HEyJavYHHM BHG0POM HHTEDBAJIOB BADPUPOBAHKSA, Y€M € OTCYT-

LCTB]IGM COOTBETCTBYIOIMEX 2PderToB. [[BMiKenne no rpafuenTy

HenenecooOpasmo. Pemmemme  yBeawm4uTh BABOE HHTEPBAJ

BapLEPOBAHAA HE3HAYUMHX (AKTOPOB NpPHMBENQ K TAKOMY
pesyanraTy :

y 103 = 65,5 + 19,5x1 + 20,3«272 _— 13,8-’”3 —_ 6,6.1:4.

Ha sror pas ¢yHKOEA oKasaxach CHMMETDPMYHOHE W GHLIO
Peains3oBaHO KPYyToe BOCXOJK/AGHME, MOKA3aHHO® HA CTPaHM-~
e 243.

II1. Bu Bupenu, 9r0 OpH pacueTre rpajguenTa J[BUKeHHAE
HAYMHAJIOCHh M3 HYJdeBO# ToukN. Hak BH cauTaere, MOSKHO JU
HAUMHATH [BUKEHKE W3 HAMJYJYHIero OIIBITa MATPUIH NMIAHH-
BAHHA, €CJH HCHOJB30BATH TOJALKO JUHEHHEE Koaq)(bmmemm
perpeccuu?

Mosxuo. O6paruTech K MyHKTY 7.
~ Heanasn. O6paruTtech K nyHKTY 8.
He suaro. O6paTurech K IyHKTy 9.

7. Be mojaraere, 9T0 MOKHO JBHraThCA U3 HARNYYIIEeH
TOYKM MATPHUIH NIaHEPOBAaHUA. K coskamenumio, 5T0 HEBEPHO.
Bri,BepoarHO, 3a65IH, 9T0 HATPABJICHAE IPAAHEHTA € AUHCTBEH-
B0, Ho, MoxeT GRITH, BE CINTAETE, YTO ML OIINGAIHMCH, OTAABAS
TIpefloYTeHHe HYJeBOA Touxe?

. Hemssecrras ¢yEKIOUA OTKIMKA pasiaraiach B psap Tei-
J0pa B OKPECTHOCTAX HYJEBOH TOUKM, K KOTOPOH ¥ OTHOCHTCSA
OL[eHKA I'PAJUOHTA.

BepunTecs k mysaxry 111 n BuiGepure gpyroit orser.

* J. H. Komuccaposa, YO. B. I'panoscrutt, H. M. I pymxosa, I0. IT. Ad-
aep, B. B. Ha./tu.uoa, BXH. Cnuyun. ODpeaelieEne ONTEMAIb-
HEIX YCIOBWH BKCTPAKLEYM MEKPOKOJIMIECTB ra(blma TpubyTHAdOC-
daToM.— 3aBoackas Jsaboparopms, 1963, 29, Ne 1
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Z
Pre. 29. pmkenne Ho rpajHeHTy W3 Hylesoll Toukn
H A3 HAHIyYme#l TOUKY nJaHa

8. Bu mpasni. Haupasaemnue rpajmenta OoUIpefesaeTcs
eAMHCTBOHHEM ¢cIOCc000M, B IBIREHNE JOSKHO HAYHHEATBCA U3
ryiaeBoit roukd. Ha pumc. 29 npusexena mpocras reoMeTrpH-
9ecKasd MIIIOCTpAanusa aroro ¢gaxkra. Xopomo BHAHO, 9TO JBH-
’KeHFe W3 HAWJyYlleld TOYKM IJaHA HPOXONMT B CTODOHE OT
ONTMMAJBHHX YCJOBHHA.

Momxao paccysspars umade. Dymrous OTKAMKA, BOJ KO-
TOPOi HAM HEW3BECTeH, pasjarajach B pag Teiimopa B OKpecT-
HOCTH HyJeBoil Toukn. VIMemHO K »T0#i TOYKe W OTHOCHTCH
OLeHKA IPajHeHta. ,

B ysHaHM, KaK OPOMBBOJATCA pacyeT rpaguenrta, 3ai- .
MeMcdA Temeph HPAKTHYECKOH peasMsanued OIKTOB B HAIIPAB-
JICHEH TPaUeHTa. '

Ilepexomure ® maparpagy 10.3.

N

9. Bu me 3maere, 9T0 oTBeTHTH. UTOOH IHOMOYb BaM HaMTH
OPABUABHLN OTBET, HAMOMHEM: ‘

a) HampaBneHWe rpafWeHTa OUpPEHeIfAeTcA ONHO3HATHO;

6) dyHKOUsA OTKJAMKA pasiaraercd B psn Tedaopa B OK-
pecTHOCTH HyneBOM TOUKH, NeHTpe sKcuepumenTa. H aToi To9-
K€ M OTHOCATCSH OLEHKHM COCTABJIAIONUX I'PajHeHTa.

Beprauteck ® nyrkry III m mocrapaiiteck BHGpars OPABUALHEIR
JTBET.
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Vv

10.3. Peagmsanuis MBICICHHHIX ONKITOB

Paccumrap cocTapiusomue rpajueHTa, Myl HOXYIHIN YCI0~
BYS MHCJEHHKX ONHTOB. UWCI0 MHCISHHEEX OHHITOB 3aBUCHAT
or sagaum. ‘OrpaHuyeHneM CBEPXY CIY;KUT rpaHuua obiracTu
OIpefiesI6HAA XOTA OH N0 ofmHOMY H3 (paktopoB. Muorma mo
TeXHOJIOTHIECKAM COO0paKeHHAM HeT CMHCIA OIpPeAesarh
yCJ0BHA MEOTEX OIHTOB. O6H4YH0 paccantrBaeTcsa 5—10 muic-
JEeHHEIX OIETOB.

IV. Hax peanmsoBaTh MuiciemHEHe ouuthi? Hykro nm
CTaBHTh BCE OIHKTH NOAPAJ WM TOIBKO HEKOTODHE M3 HHUX?
C rakoro onsrra HaumEaTh? Ecad Mopeib afeKBaTHA, TO HAYU-
HAOT PeaJH3amHI0 ¢ TeX ONETOB, YCIOBHA KOTOPHX BHXOJAT
3a 00J1aCTh HKCOEPHMMEHTA XOTA Ol IO OXHOMY K3 (AKTOPOB.
Has meanexpaTHOM Monens,gacTo, 1 —2 OUETA BHIOJHAIT B

- obiacTE sKcmepHMeEHTA.

RakIBn cumraere, [AJA MBICIEHHHX OIHTOB IPOIECcCa
moHOOGMeHHOTO pasgenenus (1a6a. 10.1) ¢ kakoro onpiTa HMeeT

CMBHICJI CTAaBATh 9KCIEPUMEHT?

V4

10. Hauunasa ¢ mATOrO OIBITA (;1': 1,4, 23 = 6,5). OGparurech
kK oyrxry 10. ~
"41. Haunnas ¢ cegsMoro ommra (zy = 1,2, Ze = 5,5). OGparnTech
K OyHKTY 11.
12. He 3Bat. ObGpaturech K OyBRTY 12.

10. Bu mosaraere, 9ro HAYMHATD PEATUSATNI0 MEICISHHEIX
ONIHTOB CAEJyeT C IATOT0 ONHTA, YCIOBHA KOTOPOTro 7y = 1,4,
7, = 6,5. Ho Begp sHavenma (PaxTopoB [IiIA 3TOTO OIHTA
HAXOIATCA BHYTPU 06JIACTH SKCIepUMEHTA (OCHOBHOH YPOBEHD
¥ =1,5,%, =170,J; =0,5,/, =1,0). Tar =xar MoHeIs
aJIeKBaTHA, TO 3HAYEHWe IapaMerpa OUTHMU3AIMM AJIA PTOTO
OUHTA MOKHO NOJIYyYATH mpocTe pacderoMm: §, = 90,65.
IlesToMy Bam OTBET HeBePeH.

Beprutecs B myHKTe 1V K 0fHOMY U3 BapHaHTOB.

11. Bn noaaraere, 4ro HAYMHATH CJEJYET C CEILMOTO
omura (¥ = 1,2, %,= 5,5). BucoBepmerHo mpams. ITOT
OIHIT WO PAKTOPY L, ysKe BEXOAUT 3a OPeJieas o6JacTh aKcIIe-
pEMeHTA.
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Ycenosua MBCIEHHHX ONHTOB CIEAYeT THIATENBHO 007Y-
Marh 1 y6eguThcd, YTO HET 3aTPyAHEHEI B UX pPeaJu3amud.
Ecau aro-ro He JaguTcsa, MOKHO H3MEHUTH INAr ¥ PACCIHUTATH
MEIC/IGHHBIe ONHITH 3aHOBO. '

Cymecrsyer' IBe NPUMHIWNWAJBHO pPAa3iWIHEeE CTPATETHH
peanmsanmy MHICJIEHHHIX OLOHTOB. Bce HAMEUYeHHBIE K peatm-
3aIMM OMBITH CTABATCA OTHOBPEMEHHO JuGO0 MOCIeK0BATEIBHO
0 HEeKOoTopoi mporpamme. OZHOBPEMEHHO MOT'YT CTABATLCA BCE
' MEICJeHHEIE OIHTH Yepe3 OfMH, depes Asa u T. A. Ilocaegona-
TeJHHBM MPUANKI BAKAIOYAETCA B TOM, 9T0 BHA4aJe CTABATCH
ABA-TPY ONBITA, AHAJIMBUPYIOTCA Pe3YIhTATH d HPWAMMAETCH
pemenre o0 TOCTAHOBKE HOBEIX ONHTOB. Bribop crparermi
ompepeiiAeTcsa CTOUMOCTBIO OIHITOR, X [JIHATEIBHOCTHI0 M YC-
JOBHAMM YKCIEPUMEHTHPOBAHHUSI.

IlpencraBbre ceGe Bagady, B KOTOPOH ONEIT [IATCA He-
CHOJBKO MECHIEB, HO OZHOBPEMEHHO MOYKHO IOCTABHTH O-
BOJBHEO GoabImoe THeIo OUKITOB. IIpH mocaefoBaTeAbHOR CTPA-
TOIMM PeaIN3ANKUA MEICIEHHKX OIIBITOR HAMIQJIT0 3ATATHBAGTCH.
Brirogaee peanmzoBarh Cpasy Bce HaMedeHHEE ONIHTH. JTO .
XapaKTepHO MAJIA- CeAbCKROXO3ANCTBEHHHX, OMOJOTHYECKHX,
MeTajiIyprudeckux 3afad ¥ T. J.

IIpeumymecTso OAHOBPEMEHHON peAIU3ANMH OIHTOB B
TOM, UTO 3TA CTPATETNA MCKIIOYaeT BpeMeHHOE fpeiid. ‘

Korpga ombrrel GHICTPH_ M JleTIeBH, 9Ta CTPATETHs BIIOJHE
OpHArofHa. A €C/IH OOHTH JOPOTH, IPAXOAATCA HOJb30BAThCH
oCJIefoBaTeJbHON cTpaTerneil, TaAK KaK MOHAMUSANTA THCIA
ONETOB npHobGperaer GOABIIYI0 AKTYAIBHOCTS,

V. NMeeTca HeCKOIBKO BADMAHTOB HOC/IEK0BATEABHOM CTPa-
rerud. Mo)KHO peain30BaTh OIILITH II0 OJHOMY H IIOCJIe KAMKIOT0
aHAJAUBHPOBATE pe3yabTarH. [{pyro# IyTh — CTaBATCS OLHO-
BPEMEHHO iBA-TPHM OLEITA ¥ 3aTeM NpUHEBMaToTCH pemenwus. [Tpu
HEe3HAYMTeJIHHOM N3MeHEHWN IlapamMeTpa onTEMmsanmd (uo-
BEPXHOCTH II0JOTaf) CIeXYOIAM Pean3yeTcsa JaAeKo OTCTOA~
mui ONmLIT, IPH CHALHOM (IOBEPXHOCTh KpyTas) — Gims-
JIeKAMAH.
ko I/Iﬁorna'nonbsyloTcﬁ METOJIOM (HOYKHUI: PeajusyiTcs IBa
KPaiHUX MEICJeHHHX ONKTA, a4 3aTeM HOPOINYNHBAETCHA IIPO-
CTPAHCTBO¥ BHYTPH 9TOr0 MHTEpBajga. MEHHAMAJBHOE UHUCIO
OLKITOB — TPH, TAK KaK TOOTUMYM HEOGXOZMMO 3aXBATHTb
«B BUJIKY». /[Ba OOBITA MOTYT OKa3aThCA JOCTATOYHEME, KOTHA
KOODJMHATH ONTUMyMa OJMSKH K KOODJMHATAM _ONKITOB
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WCXONHOTO INIAHA MJM e KOrJa IOIKTKA NPOJBHHYTHCA WO
HealeKBATHOH MO/ OKABHBAETCA HEYXAYHOH.

HpyTroe BOCXOKEOHAE MOMKET CIHTATHCH 3PPOKTUBHEM, ec-
@ X0TA 05l OREE H3 PEATHBOBAHHKX OIKTOR AACT JAYIIIUil pe-
3yJIBTAT IO CPABHOHWIO ¢ HAMJIYIINMM ousrroM cepuu., Haupu-
Mep, HAWAyImmit 5-# oumt B cepmh (crp. 243) y, = 15,1,
a PeannmsOBAHHKIMA AECATHIA OUHT ¥, = 30,4, CIefOBaTeIbHO,
KpyToe Bocxo:xpeHEe 9PQeKTHBHO. 3aTeM H3 BEeX Peain30BaH-
HHIX ONHTOB BHGHpaerca TOT, KOTODPHIA Aajx JYYMHil pe3yib-
TaT, M ro yCJIOBHA IPHHUMAIOTCH 32 OCHOBHOM ypOBEHB (aK-
TOPOB B cleAyiome# cepun onuros. Ecim B ofHOM ©3 peann-
30BAHHHIX ONHTOB JOCTHTHYTH OOTHMAJBHEE YCJIOBHA, TO
HKCIEPUMEHT 3aKAHIMBAETCH.

B mpornecce monydenns BoJOKHA B3 HONUNponuieHa (cTp.
221) xpyroe BoCXOMAeHHNe OPHUBEJIO K CAEAYIOIUM De3ylbTa-
ram: Yy, = 60,1, y10= 99,7, y;;= 57,8, y1, = 55,3. Cpenumit
BHIXOJ] B C€PHY O0UKTOB b, = 55,9, MaKCUMAIbHHE BHXOK — Y =
=65,3. Mo)xHO 711 6HII0 IPH NOCAEHOBATTBHOM HOKCKe YMEHb-
HIATH THCIO OMEITOB? '

Mosxro. O6parurecs k¥ myHKTY 13.
Hennbaa. O6parnrecs k myHKTy 14,
He snaw. OGpararecs K myHKry 15.

12. Bu me MoKeTe [aTh OTBET, ¢ KAKOTO OOHTA CAEHyeT
HAYMHATH DEaJMsanmio KpyTroro Bocxoxaenwa.! Ilpesxpge
BCETO HAfi0 YCTAHOBHTH, afleKBATHA HMJIM HEaeKBATHA MOJENb
B cepmm OHmHTOB. [{nd mamero caydas Mofielb ajeKBATHA
(crp. 239). Yenorma. mepBoro oOHTA XOTA GH IO OJHOMY U3
(aKTOPOB MJOJIKHH BHXOAUTH 3a 00IACTh DHKCHEPHEMEOHTA.
OGnacTh "DHCIEpUMEHTa 3afaeTcA BSHAYCHASIMHE . OCHOBHHIX
ypoBHEH (aKTOPOB ¥ WHTEPBAJNAMHE BaphHpoBaHmA: # = 1,5,
T, = 17,0, J;=0,5, J, = 1,0. Buuoamgercs yu 8T0 yCI0BHS
JAJS1 TepBOr0 OmEITa?

' BepmuTech B IynkTe IV R ofHOMY ¥3 BapDHAHTOB,

-~

13. Bm cumraere, 4To OpM IOCIENOBATENBHOM IIOHCKE
MOEHO Gb110 OH COKPATHTH TUCJI0 OUHTOB. Bu npasu. [elicT-
BUTEJHHO, Y3Ke IePBHH ONKT He [aJ YIyYIMIleHHA Pe3yasTATOB.
Opuaxo BospajkeHMil IPOTHB OPOBENeHHA 2-T0 WK JaKe 3-T0
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otitiTos Het. YeTnepThift OXMbIT, BHAMMO, yike He HYKeH. Takam
06pa3oM, BMECTO YeTHPEX ONHTOB JOCTATOYHO GHIIO IPOBECTH
ABa-TpH.

PaccMOTpHEM /[Ba OPUMePa [ABMKEHHsA IO TPa/iMeHTy.

Hpamep 3
Onrmmusanusa nponecca NOJyIeHUA KapGoMETOKCHCYIIhe
dammaryasmguaa (crp. 226).

Ta6awmuma 10,3

KpyToe BocxoaneHne NpH ONTAMH3AUHNA Hponecca DoayYeHus
KapGoMer okeHoynpPaHIATY aHNAMEA

~ ~ ~
Y

QaxTopH - Za s

by X J; 0,356 51,40 | 140,40
Ihar upy wsMeHeHRR

72 Ha 5 0,0346 5 13,60

ORpyraeame 0,03 5 14,00

OnHTH 9 0,73 140 44 —
10 0,76 145 58 —
11 0,79 150 72 66,70
12 0.82 155 86 -
13 0,85 160 100 72,50
14 -1 0,88 165 114 68,40

HKpyroe Bocxompenme oxasanocs BechMa adQeKTMBHEIM:
cpefinmii BHXOX B NpeAHAyWledl cepumm ommToB by = 23,28,
MaKcAMaABHHE Bhxof y = 46,80 (crp. 228).

Opramep 4

OnruMusanma mpomecca MOJAYYeHHs TPOH3BOJHOTO NEIIE=
pasmma (rabx. 10.4)

~ 910 KPYTOE BOCXQKACHAS OKABAJNOCHh TAKKe 0YeHb dddex-

THBEEM. B ommre Ne 12 BEIXOR meseBoro mpofAyKra paBeH
74,3%, qaro ma 20 % BrIme BHXoOJa B HyJeBoit Touke. K coxa-
NeHNI0, KPYToe BOCXOKJerme OmBaer ¢Tonb 9Q(eKTHBHEM HE
BCerja. , ,

14. Bul cumraere, 9TO IPH IOCAE0BATEIbHOM HOMCKE HEIb-
84 0510 6E YMEHBIIATH YHCJIO ONEITOB KPYTOr0 BOCXOKACHASA.
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Ta6nmua 10.4

KpyToe BOCXOEAeHUE

Daxropu ;1 X ;3 ;4 zs (¥, %
HWsrepsan Baps-—1,775.0,025=| 5,050, 25= —2,10.5=
wpoBagusa X bj =—0,444 =1,26 =-10,5
MMlar mpy x3=40] —0,0845 —0,24 —2
OxpyrieHus
3HAUeHNA Imara 0,08 0,25 — —2
Hyaesoii ypo- 1,25 1,25 4,00 25 40155,0
BEHb
Mucaennni 1,17 1,50 14,00 23 40
omuT Ne 9
To me Ne 10 1,09 1,75 4,00 21 40
Peanusyemutii 1,01 2,00 14,00 19 40 (68,8
ompit Ne 44
To ke Ne 12 0,93 2,25 14,00 47 40174,3
To me Ne 13 0,85 2,50 (4,00 15 40 66,8

Bu omnGancs, Ecam Bepro mpepmomnosienne 06 OfHOIKCTPE-
MaJIbHOM MOBEPXHOCTH OTKJIKKA M MOJYIEeHH I0CIef0BaTeNh-
go BeamuzaH 60,1; 59,7; 57,8, 10 MakcEMyM He MOeT GHITH B
CHeAYWIIUX ONKITAX.

BepHureck B nyHKTe V K OIHOMY U3 BAPNAHTOB.

15. Bu He 3HaeTe, MOJKHO ¥ YMEHBIIMTH YHCJIO OMEITOB
OpH OOCHAef0BATEJbEOM IIONCKE.

Mu IpocuM Bac B myHKTe V elie Pa3 03HAKOMHTBHCH ¢ Pa3iuyHbiMU
BAPHAHTAMHE IOCIEIOBATEIBHON HOCTAHOBKH OIHTOB B KPYTOM BOCXOH~
IeHHMHN ¥ BHOpPaTh NPAaBHIBHHI BapHUAHT.

ITE Np¥MEPH MIOCTPHPYIOT 33XBAT ONTHMYMA (B BUJ~
Ky».

OcramoBEMCH Ha HEKOTOPHX 0CO0EHHOCTAX peafusalny
OLEITOB KPYTOT0 BOCXOKIEHUS.

Pacemorpum caegyiomylo curyanmio. 1lpm apderrmBrom
KPYTOM BOCXOKAEHAM JOCTHTAETCA TPAEKNA 00JacTH ompefe-
jgenua oguoro s gaxropos. Ilo aToMy gakTOpy Hajbile ABHU-
raTecs Heab3fA. BoaMokHE ABa pelleHus: 3aUKCHPOBATDH
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rag z

Puc. 30. Curyaluu npH RABIKCHUH IO T'PANUEHTY

sEaYeHme 3TOTO0 QaKTopa ¥ fajblre ABUTATHCA HO OCTAIHHEM
MM OCTAHOBNMTHCH M HOCTABATH HOBYIO CEPHWIO OIBITOB JIHHEMH-
Horo upubGrmuenusa. Ha mpakTuKe "alme UpPefIOTATAIOT mep-
BOE pemen®e. B 5TOM CIyYae HYKHO OPONOKHATD pacder
MEICJCHHHX ONLTOB W BHOPATH CTPATErMI0O MX PeaNH3aNum.

OcoGoro paccMOTpeHHAS BaCIY:KUBAST LOCTAHOBKA IIOBTOP-
HHX ONIETOB. Yame Bcero HOBTOPHEbLIE ONHTH HE CTABATCA, a
RLy6aupyeTca TOIbKO HAWIYYIInii pesyabraT. Bymer, KoreuHo,
He Xy3Ke, eCJIA CTABUTH IAPAIEIHHEE OUETH BO BCEX TOTKAX.

Vporga npuxopuTcA CUYMTATHECS ¢ BOSMOJKHOCTBIO Bpe-
mennoro ppeiida. Benp Mermy wucXomHON cepmedl OUHITOB
¥ ABIKEHNEM N0 TI'PAOUEeHTy MOMKeT UpPOHTHM BHAYATENb-
HOe BpeMsA. 31ech MOKHO PEKOMEHIOBATEH CHCTEMATHIECKOe
HOBTOPERME HYJEBHX TOUYEGK MCXOHOIO ILIAHA, DPAHNOMHBH-
POBBHHEIX C TOUYKAMHA KDPYTOTO BOCXO:K[eHUA. JTO HAET BO3-
MOKHOCTD IPOBEPUTEH TUIOTE3Y O HAAMINY Ape#ida.

Ilpu pgewoKenvd mo IPajgVesTy BO3MOYKHHI IATDH CATYANHi,
CXeMaTHAYHO OPeJCTaBISHHHX Ha pac. 30.

HawmGoxnee 6naronpusitabe cayvau gads aa puc. 30, ¢, 2 u
0, Toe ABYKeHME IO TpPafMeRTy OKasajoch 5PQeKTHBHEIM.
B cxygae o mapaMeTp ONTHMHU3ANKN BCe BpPeMS BO3PACTaeT, B
ciygae 2 OH HNPOXOJUT depes MAKCUMyM, IT0 GHIO HpPOHI-
JIOCTPUPOBAHO Up¥Mepamu 3 U 4. Doliee CIOKHRM SABIASTCH
‘caydait 9, THe HApyWeHa [OPeJIOCHJIKA OfHOIKCTPOMATE-
HOCTH. . ,

Coryqait 6 mamocrpupyer HeadhGeRTHBHOR KPYTOR BOCXOK-
neade. Bmecto oxumpmaeMoro yBeaWdeHHs IapameTpa OUTH-
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muzanuy HaGogaeTca yMenbnienne. 3aech aufo IIaH sKcIe-
PUMEHTA PacHONOeH B 061acTH oITUMyMa, 60 ecTh TpyGnie
o:IuOKH,

Haxogern, B ciy4ae ¢ Bce ONBITH HA FPAJAMEHTE AAIOT OFHO
u 70 jKe sHadeHne. IloBepxHoCTh OTRIMKA MMEET BUJ TOCTOAH-
HOTO rpebH4. .

B cootBercTBHE ¢ MATrOBHM DPUHIMIOM (IIOJI3aHUI» II0
IOBEPXHOCTH OTKJMKA KPYTOe BOCXOKIEHEE MOKET OCYIIecT-
BJIATECA MHOT'OKDATHO, LIOKAa He OymeT AOCTHTHYTa LOITH
cragEonapaad 001acTs. -

Ilpmaarne pemenwit mocie KPYTOro BOCXOMKIEHHSA, KO-
TOpPOe MEl PACCMOTDHMM B CJENYIOMeid FJiaBe, 3aBHCHT OT pac-
CMOTPEHHEIX BHIIE CUTYaIui.

10.4. Pesiome

Bu nosEakoMBINCE ¢ KPYTHM BOCXOMIEHWEM IO IIOBOPX-
HOCTH OTKAMKA. HpyToe BOCXOKEEHEE — 5TO [BIKEAHE B
HAIPABJIGHWH rpajuenta QyHKOINM oTKIWKA. ['paguent samga-
eTcs YACTHHIME IPOM3BONHHMM, a YaCTHHE IPOH3BOJAHLIO
(OYHKIUE OTRIMKA ONEHUBAIOTCA K09 UIMEHTaMu PerpecCrH.
B ¥pyToM BOCXOMeANY HE3aBUCUMHEE UePeMEHHEE N3MEHAIOT
OPOOOPIMOHAJBFHO BEJIMIMHAM KO9(QQHINEHTOR PErpecCHn 1 ¢
yueToM mx sEakoB. CocraBifiomue TpajHeHTa OfHOZHATHO
HOJyYaloTCA YMHOMKeHHEM Kod(pPHIMEeHTOB perpeccMm Ha
HHTEPBAIL BapbUpPOBAaHHA DO RaKAoMy ¢akropy. Cepmsa
ONHITOB B HANDPABJECHAW I'PATUOHTA PACCIUTHBALTCA MOCIELO-
BaTeJbHHM HpuOaBJeHNEM K OCHOBHOMY YPOBHIO (JaKTOPOB
BEJWMYHH, OPONOPIMOHAIBHBEIX COCTABJISOIIEM IPaiHeHTA.

Peannzannio MECICHHENX ONKTOB AIA afeKBATHOH MOHEIH
HAYMHAKT C OUEITA, YCJOBHA KOTOPOTO BHIXOMAT 34 061aCTh
dKCIepUMEHTA X07A Obi 110 offHOMY M3 arTopoB. J{ua meamex-
BaTHOM Mopead 1—2 omsiTa BHIOJHAKT B 06IaCTH BKCIEPH-
MenTa. B0o3MORHO IpOBefEeHWE CPa3y BCEX MEICJGHHHIX OIH-
ToB. BoJjiee PKOEOMHAA NPOLEAYPA COCTOMT B HPOBEICHHN 2—
3-x _OmHTOB, OIEHKE DPE3YIbTATOB ¥ IPHMHATHA DpeLIeHHH o
HOpeKpAIleHNY HIM JAJIbHEAIIeM OPOBEIeHEN 3KCIePHMEHTOB
(mocnemoBaTenbHEE moumcK). Ilpu ABMWKEHME HO TpafWeHTy
_BOBHMKAIOT PAasAMYHEE CUTYALWH, ONpeReJANINNe HPUHATHE
MaIbHEHAIINX PeIneHuH.



Tnasa opmxbapmaras

' IlpunsiTre pemenuii nocie KpPyToro
BOCXO3K/AEHMs ,

[Tocae saBeplleRdA KPyToro BOCXOKAEHWS BAC OKEAAIOT
AOBOJBHO pasHooOGpasHbe cHTyanuu, TpeGyoIiHe NPHHATHEA
pemenmil 0 RalbHeHMUX AelicTBUAX.

CuTyanud pasznu9ainTcA 00 OPH3HAKY: 0Kasajoch KPyTae
Bocxoenne >PPerTusHLM man Het. llonokerme onTEMyMa
(61m3ko0, maneko, HeoUpe[eJeHHO) TAKyKe UMeeT 3HAUEHUE B
OPHHATHY PelleHnid. B HeKOTOpHX cIy9aAX HYHO YIATHBATh
aleKBaTHOCTH (WM HeaJeKBATHOCTE) JIMHEHHON Mofesu.

11.1. Kpyroe Bocxo:xpaenue sderrusuo

06 5¢¢eKTHBHOCTE ABMMEHHA IO T'DAJHEHTY MOMKHO CY-
FUTH 10 BeJHIMHE HapaMmerpa ouruMusanud. lsmxenme mo
rpaguenTy cUHTaeTCs 3PQeKTUBHEIM, €CIH Peajusanusd MIC-
JIeHHHX OUHTOB, PACCIMTAHHEIX HA CTAUU KPYTOTO BOCXOK-
JeHusA, TPUBOLAT K YAy IHIeHNAI0 3HAYEHIA IapaMeT pa ONTHMHE-
3aIMM IO CPABHEHHIO C CAMHEM XOPOUIMM Pe3yJIbTaATOM B MaT-
puue. . ,

Ilpm »¢dexTUBHOM KPYTOM BOCXOKAEHWH BO3MOKHEL ABA
HcXofa: 06IacTh OUTHMYyMa JOCTUTHYTA MK 06AaCTh OUTHMyMa
HE JOCTHTHYTA.

O6aacTh OOTAMYMA ROCTHCHYTA. JTOT CAydYail ABIAETCA
CaMHM JerKAM B CMHCJe NPUHATHA PeIleHmi. OKCIepuMeH-
TATOP MOKET OKOHYMTH MCCJIONOBAHWE, ©CJHU 3a7ada 3aKJI0-
gajlach B JOCTIDKEHHH 0O0JAacTH ONTHMYyMAa, HIH IPOMOKATH
HCCIIeOBARYE, €CJM 3aada 8aKII0IAJIACH HEe TONBKO B OCTH-
sKeEAH] 06J1aCTH OITUMYMA, HO ¥ B ieTaIbHOM ee n3ydenun. [Ipu
3TOM HeoOXOIUMO FOCTPOMTH JMHEAHHH OjaH 0 IJaHA BTO-
poro DOPANKA A Pe3yJIBTATH dKCOePHAMEHTA OPEACTABATDH.B BH-
Re UoJEHOMA BTOpPO# cTemenm. IlepesAc/eRHL® /[Ba BADHARTA
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IPAHATHA peIIeRuH ciaeRyoT ua Koumeniun borkca— Ynricona,
COTIaCHO KOTOPOil 3a/1a94 ONTHMU3AIAA YCIOBHO Pa3buBaeTcsa
Ha ABa 9rana. llepBriil sTan — KpyToe BOCXOMKIEHNE C IEJbI0
CKopeliliero JocrwkeRHs obxactm onrmmyma., Ilpm sToM
HCIOJNB3yeTCA JUHeHHoe miagmpoBaune. Jlumpelnwit wuiaam
MOKET MCIOJB30BATHCA ONMH MU HECKOJBKO Pas B 3aBUCH-~
MOCTH OT WHTEHCHUBHOCTM NPOABWKEHMA. Bropoil sram —
oumcanme 00JACTH ONTHMYMA METONAMH HeJMHEHHOro Iiia-
EupoBanua. llpn addekTUBEOM KPYTOM BOCXOKICHHH BechMa
9acro ygaercs GHeTpo DPHOIMBUTHCA R 06JACTH ONTEMYMA
(coBepmuTh KpyTOE BOCXOMAeHNE ofuE pas). Uccaenosarens
momaaer B 00JaCTh ONTUMYMA, KOTOPAsA He MOMKeT OBIThH OMHCa-
Ha JINHeHHHM NpEOIMKeHNeM, i ABUKEHYE 10 MeTORY KPYTOTO
BOCXOXKJIEHNSA BaKAaHYMBAETCA. O3aBEPINAETCA NEPBHIA HTAN
onTuMuzanyd. MeTox KPpyToTo BOCXOKIEHUA He PeIlaeT BOU-
poca o caMoi Jydiled To9Ke IOBEPXHOCTH OTKINKA, 00 DKeTpe-
myme. Utobs 3yIuTh 06AACTH ONTUMYMa, HeoOX 0oguMo nepeit-
TH KO BYOPOH CTAINM IIAaHAPOBAHNASA — K BCCASTOBAHMIO MOYTH
CTAnMOHAPHON 06JacTH. B DpHBATHN pelIemmnit M NOJHHE
paccMaTpUBATh H HTOT BAPHAHT, XOTH HM3IM0;KeHWE HeIXHOH-
HOTI'0 HJIAHUPOBAHUA BHXOZUT 334 PAMKW Hallel KHUTH.

I. O6nacTs omTmMyMa He {OCTHrHYTA. B aToM caydae cra-
BUTCA JIMHEHHHE IJIaH CJeRyoOIero OUKIA XM HCCIe[OBAHUE
OpoRoJKaeTCHA.

B npemupymeii raase ma crp. 249 mnpuBeeno KpyToe
BOCXOMieHME (HEPBHE NHUKJ) [Isl Ipoilecca TOJydeHHs
rapGomeroxcucyabpannaryasnguga. OHO OPHBENIO K yBeJH-
YeHMIO BHIXOlA PeaKmuu K0 72,5%. llpegnonaraercst, uro upum
YAAYHOM Tmoffope YCAOBHN peaKmuy BHXOf MoOMeT GHTB Ho-
pumen 1o 95—97%. .

HKaxoMmy M3 OpHBEEHHHX HILKE pememm BHL MOKeTE OT-
JaTh IPefNoYTeHne?

OKOHYNTH uccaenoBanne. O6GpaTuTech K MYHKTY 1.
IocTpouTs ILIAH BTOPOTO NOPANKA IJAA HCCACTOBAHUNA 00JaCTH
’ ontumyma. O6paruTech K UYHKTY 2.
MMocTpouts nuHeHAHHN NNAH CIEAYIONMEIo IHKIA KPYTOIO BOCXOMK-
neanss. OGparnurech K IYHKTY 3.

1. BuoTgaere npegnodTeEHe peMeHAI0 OKO HIATE HCCIOH0~
pagye. Mu o6parnian pame BHUMAHAS HA IpeS H0J0/KeHne, 9Tq
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BHIXOfl peaKIEd MOKeT OHTh HOBHINGH, IPH yAaYHOM Ionbope
ycnopmit pearumu, 10 95—97% . Ha cTaguu KPyTOTO BOCXOK-
AeHHA TOJy9eHo ToAbKo 72,5%. Mouo OpefnoaoKuTs, 9T0
nmeercs peseps Gouxee wem B 20%. IlocraBiennasa mens me
BOCTHTHYTA. ’

Bam HyKHO BO3BpaTHThCA K NYHKTY I 1 BHIGpaTh ipyroe pemenne.

2, By pemmim OpACTyOATh K MOCTPOGHHIO IAAHA BTOPOTO
HOPAAKA [NA McclIefoBaHEA ob6igactw ontmmyma. O6aacts
ONTHMYMa [OCTATOYHO JANIeKa — MMeeTcsA pesepB Oosee deM
20%. Eme mcuonp3oBaHH He BCe HONHTHEE HpoOurhea B 06-
AacTh 6oJiee BEICOKUX BHXOJOB.

BosBpaturech K TYHKTY I m nmogymaiite o BHOOpe LPYroro OTBETa.

3. Bame pemeHue mocTpouTh JUHEAHKHT MIAH CAEKYOMET0
IERJIA HpeficTaBisieTcA mamboiee mexecoobpasarM. Hyxuo
DOOHTATECA BTOPOH Pa3 COBEPIIMTH KPYTOe BOCXOKISHHE K
npuGAMsATECA K 06NaCTH ONTHMYMA.

Taroe pemrenme M OGhI0 OIPHEHATO HKCIEPUMEHTATOPOM B
JaHHO’ padoTe.

Ilpu nocTpoeHNH IVHEHHOTO IIJIAHA BTOPOTO IUKJIA. P eKIe
BCET0 BOSHUKAET BOIOPOC 0 Bufope IeHTpa OHKCIEPUMEHTA.
Camas mpocTas peKOMEHIANHA — PACIOJIOMKUT IEHTD HOBOTO
IIaHa B TOH JacTW (aKTOPHOTO IPOCTPAHCTBA, KOTOPAA COOT-
BETCTBYET YCJAOBHAM HAMJIYYIIETC OOKTA HPH KPYTOM BOC-
XOEAeHAR (CM. IJI. D).

ObpariMcsa K IpIMepy ONTUMUBAMUE IpoHecca nonyqemm
Kap6oMeToKcHCYyAbpaHRATyaHUANHA (MATPANA IIAHEDOBAHAA
OepBOro OEKJIA OpHBefeHA HA ¢Tp. 228, KPyToe BOCXOMAeHHE
— Ha cTp. 249).

Hpyroe Bocxomjienne nepBoro nuKIa DPUBEIO K yBeamIe-
HHIO BHIX0fA PeaxIuu 10 72,5 % . Ysenndenue BHIX0a ABAIOCH
CJIeACTBHeM IIOBHINEHMUS TOMIEPATYPH ¥ BOSPACTAHUA BpeMeHH
pearnuu. 3T0 YYHTHBAJIOCH IPK BEGOpe JOKAIbHOH 06nacTH

(QaKTOPHOTO IPOCTPAHCTBA BO BTOPOM HUKJE ILIAHWPOBAHMA.

Yo ;1e KacaeTcsa meproro GakTopa (OTHOIIEHUS KOIMIECT-
Ba PACTBODHUTENA K KOJUYECTBY OCHOBHOTO BEINECTBA), TO BTOT
($aKrTOp HBMEHAJCA HA CTAJNK KPYTOT0 BOCX 0AeHIA Hauboee
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menaenno. W peficrsmrensno, kosddumment b, BHATATEILHO
mensme b, u by (b; = 1,78, b,= 10,28, b; = 9,36).

C TeXHOJOTWYEeCKOH TOUKM BpEHNs yBEIHYATH T, Hee-
narensHO. B Xo0fle paboTh MoABMANCEH HOBHE coobpaskenus B
HONB3Yy CYIMECTBOHHOIO YMEHBINSHNS sHadeHwiH 2;. IloaromMy
npu BEOGOpe yCIOBAA BTOPOMl CePUM ONMKTOB 3HAYEHHAE Xy OBLIO
YMeHBIIEHO. Y POBHHE (AKTOPOB M HMHTEPBAJIE BADLUDOBAHHASA
BTOPO# CepMHM OUHTOB, a TAKKE MATPUNA ILIAHWPOBAHMUA W
Pe3yJbTaTH 9KCIEpUMeHTA mpHBefenn B TaGm. 11.1.

Tabamma 41.1

Bropan cepust ONbITOB HA CTAAUH KPYTOTO BOCXCHKACHUS

x1 Ty X3

41 0,7 | 166 70

0 0.5 | 160 55

—1 0,3 | 154 © 40

MnaTepBan BapbMpPOBAaHUA 0,2 6 15

N ommToB ri T2 T3 Yy

1 + |+ | + |76,00
2 4+ | = | + |74,0
3 — | — | + |80,9%
4 — | — | = |7300
5 — | 76,81
6 j— i — 62,65
7 —_ -+ — | 81,40
8 — -+ + | 82,40

Mu npepnaraeM BaM HOACIHTATH JJIA BTOM MATPUUE K03~
$OEOEeHTH, JUCHePCHIO aleKBATHOCTH JAWHEHHON Mofeam u
kpurepunit @uimepa M 0OTBETHTD, AJIOKBATHO JH JWHEHHOS IPH-

Gumxenxe (53 = 0,97).

IIpaBuiabHMI OTBET MOCMOTpHMTE B NyHKTe 4.

4. VYpaspenme perpeccMd moJjydaercd B BHJe IIOJMHOMa
mepBo# cTemeHM: J = 75,91 — 3,524z, + 3,247z, 4 2,436z,
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Tabununa 11.2

Pacuer gucnepcuy JWHEAHONA Mopemy

y v v—y —w)*
76,00 78,06 2,06 4,24
74,05 71,56 2,49 - . 6,25
80,90 78,61 2,29 5,29
73,00 73,74 0,74 0, 55
76,81 73,19 3,62 13,10
62,65 - 66,63 3,98 15,84
81,40 80,24 1,16 1,34
82,40 85,10 2,70 7,29
53,90
o = 2 — 1347,
13,47
‘ FBRG!I = 0,97 = 13108’
FTaﬁ.Tl =4 12-

Juneiinoe opEGImKeRne HealeKBaTHO.
Huxe npuseyiens isa pemenns. Haxomy us HuX BH oTja-
eTe npeAnouYTeEHe?

Hsmxenne o rpaguenty. O6parurech K OYHKTY 5.
Ifepexon k HeJuHeliHOMY IIaHupoBadmio. O6parTurech K TYHKTY 6.

5. Bu mpepiiaraere ABumiKenHe 1o IPAUEHTy, HECMOTPS HA

T0, 9T0 JEHEHHOEe IPEOIFIKeHVe HeafeKBATHO B 00J1acTh OOTH-

myma Oamska. HymBO npefocrepeds Bac: BEPOATHOCTH yc-

mexa Maaa. HoHeTIHO, MOMKHO PAacCIMTATH OLKTH ¥ HEKOTOPHe

¥8 HUX pea,ius30oBaTh. Befs aT0 TpeGyeT HEMHOTO DKCIIEPAMEH-

TAIBEKX YU IEH.

. HKpowme Toro, peanmsanus OOHTOR MO KPYTOMY BOCXOMJe-
HMIO MOMKeT 3aMHTEPeCOBaTh 3KCHEPUMEHTATOPA MO TeXHOJIO-

‘rHueckuM coobpakeruaM. O6parure BEUMaHFe Ha TO, 4TO
8HAK b, OTpUNATEIBHHIA. 3JHAYHT, COOTHOMEHNE MKy PaCTBO-

paTeNeM m OCHOBHEIM BemectBoM Gymer yMembmaThbcd. Pacr-

BODHTEJEM ABJAAETCA STHICHTIMKOIb. UeM MeHbIIe ero 6yder

B PeAKIAOHHOM Macce, TeM JIyTiie. :
Y10 MOTYyIHIOCH NPU KPYTOM BOCXO:KJEHIIN, BBl MOKeTe YBUJCTH B

nynxre 11, Taba. 11. 3.

9 3axaz M 1082 257
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6. QopManbEO BH npaBH. Jlmmefimoe mpubImEeRHe
HeaJleKBaTHO, M MBl HAXOMUMCA B 06JaCTH IOBOJBHO BEHCOKIX
BHXOOB PeaKIMM. JTO TOBOPMT O TOM, YTO 06;1acTh ONTUMYMA
Om3Ka.

B rakmx caysasx ciaefyer mepexoiUTh K HEJIMHEAHOMY
IaEApoBapuio. OFHAKO, el OUMTH 0YeHDb Jopory (a Hean-
HeliHOe IIaHUpoBaHze Tpedyer ONLTOB 3HAYUTEIEHO OobIne,
9eM JUHeHHOe), MOMKHO PACCUHTATH OIKITH KPYTOTO BOCX OK-
HeHYs W HEKOTOPHEe W3 HUX Peaju30BaTh. ITo Tpebyer HeMHO-
I'0 DKCHepMMEHTANBHEX YCHIHIA.

B nyuxre Il Bu Moxere yBHHmerh, YTO Aasa peajuszal(iAd OMNEITOB
HA CTafUU KPYTOr0 BOCXOKIeHU A,

L. Tab6arma 11.3

KpyToe Bocxo:kaeHue 1ocie BTOPOH cepun OneITOB

1 T2 z3 Yy

b; X J; —3,524X0,2= 3,247 x6= 2,436 15=
=—0,705 =19,436 =36,540

Ilar npm namene- —0,1 2,73 5,17
e 1 Ha 0,1
Oxpyrienme Imara —0,1 3 5
Ne 9 (mymesoit ypo- 0,5 160 55 77,3
BeHb)
Ne 10 0,4 163 60 82,2
Ne 11 0,3 166 65 —
Ne 12 0,2 169 70 83,6
Ne 13 0,1 172 75 84,8
Ne 14 0 175 80 36,9

Brixon peakuuu moesimes npumepHo Ao 85 %. Ilo cpaBme-
HHEI0 ¢ BEHIXOOM B IEHTPO DKCIEPUMEHTA 9T0 — yBeJIWdeHHe
ga 7,6%, a IO CPABHEHHIO C JIyINIMM OIBITOM B MATpHIE —
Beero gumb HA 2,4% (shy = 0,97). TeMm He MeHee KpyToe
BOCXOKJEHME OKA3aJI0Ch BeChbMa IpHAMedYaTeJbHEM. B omsre
Ne 13 MakcEMAJBHBIA BEIXOR TONy9eH IPH 3HadeHun %, = 0,1.
o nnammpoBaHEMA HKCOEPUMEHTA CUMTAIOCH, 9TO IIPOIECC
HOJTydeHEA KapGOMETORCHCYAbPAHIIIYAaHUANHA MOMKET Ye-
IemHEo mpoTeKaTh NpH z; > 0,7, a Brxof peaxmuu Goxee 70 %
6H1 HemsBecTeH. "
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. B nammOM cilyIae KpyToe BOCXOXJIEHWE B HeKoppeI{Tﬁom
npuMeHEeHN N (B YCHOBHAX HeJINHEHHOCTH K 0jiMdocTr K 06IacTi
ONTEMYMa), OPHBEJO B 06JacTh (PaKTOPHOTO IPOCTPAHCTBA,
rae mpu.z;=0,1 moxydem AOBOABHO BHGORE]Z[ BEIXOJ| pe~
axmuy. S

Heonpep;eneﬂnaa caryanua. Horpa 'y me mMeer orpanm-
9eHHs W DKCHEPHUMEHTATOP He MOkeT OIpPeJeNuTh CTeleHb
6aE30CTH OUTEMYMA, BOBMOMKHH ABA PEIIEHHT: IIOCTPOSHHO
JMHEHHOTO IJIAHA CAEAYIOMEro IHKIA MM, 6CIIH ROCTHIHYT
Tpe6yeMui pe3yabTAT, OKOHIAHAS pa60Tm

O6mas xapTHEA UPHHEATHA DeNIeHWA JJA caydas, KOTKa
KPYTOe BOCXO)KIEHOe OKa3aJ0Ch 3QPeKTHBHLIM, IOKA3aHA HA
Giok-cxeMe pHc. 31 ,

11.2. Kpytoe Bocxoxaepme nea(bfpelc-mnnoi

IIpmEvMaTh pemeHHA.OpH neadxbexmnnon m;mnennn 6
rpajueRTy ropasfo cioskaee. [IpmEATHe pemenwnit 8o MEOrOM
3aBHCHT OT OHPOREJEeHHOCTH CATYyaIuu (JAJeKo oT ONTAMyMA,
0nn3K0, HeompeReJeHHO) H OT AleKBATHOCTH AWHEHHON MOTe-
au. HamGonee THOMYHEE cJaydaH NOKA3aHH Ha OJOK-CXeMe
pmc. 32.

PaccMoTpIM Ka KAy CHTYamUI0 OTHEABHO,

III. OGxacrn ontEMymMa Gmaska. Ecim upm peanmsamum
MATPUOH IJAHEPOBAHMA YHAIOCH HOMYIATH [OCTATOTHO BHICO-
KHe 3Ha9eHdA NapaMeTpa ONTAMA3ANMHA B IPH KPyTOM BOCX 0K~
HEeHHH YAYIMATH AX HE YHAJN0Ch, TO HamGojee THONIHEIMEA SAB-
aspoTcsa pemenna: 1) okomuaHme HMcCaeZOBAHMs (BHOHpaercs
Jy9mmii OmEIT); 2) TOCTPOGHME MJIaHA BTOPOTG HmOPSAKA Ao
onmcaudsa o0JACTH OUTHMYMA.

Ecam nmueitraa Momean GHINa HOANEKBATHA, TO BO3MOYKHO
TPeThe pelleHMe — BO3BPaT K OJoK-cxeMe cTp. 227, 4roGn
BRACHHTP OPHIWHH HEAZeKBATHOCTH JHHOHHOK MOJeJH.

Mpumep 1.

Mueerca caepyoimmas caTyanusa: MCXOXHOA IIaH — IOJY-
pemauKa, JWHEeHHAA MOAENb HeAJeKBATHA, KPYToe BOCXOMAe-
HEe OKa3aloch EesddeKTHBHHM, 061acTh onTmmyma 6im3Ka.
ITapameTrpoM ONTHAMHBANMM SBJIAETCA BHXOJ I0JE3HOTO IPO-
Aykra. MaxcHManbHO *BOSMO;KEEE BEHXOX ~— 100%. Ilpm
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peanuszanuy DOAYPEIVIMKM HOAYy4eH HAWGOJLIIHA  BbH-
xof — 80%. Owmmnbra ommta — 1%. ,
HaxoMy m3 Tpex pemeHMi BH OT/AJIMTE IpeANQYTEHUE?

OxoHunTh uccnemoranue, O6parnTrech K MYHKTY 7.

IlepeiiTn k HeawHeHOMY ILTaHMPOBAHMIO BTOPOro mopajra. O6pa-
THTECh K IIYHKTY 8.

JIOCTPOI/ITI) OOJYPeIVINKY A0 IIOJHOIO d)aKTOpH()ro aKCIIePUMEeHTA.
O6paturecs K NyHKTY 9.

7. Bu pemmiy oxoHUMTH HcciefoBan¥e. J[apaiiTe mpoa-
npajusupyeMm curyanuio. Pasanna B 20 % Merxny makcmmain-
HEIM ¥ HAWJXY9IIHM BEIXO/IOM BechMa OIMyTHMa. Buammo,
nenecoo0pasHo NPOJOJIKHATEL MCCIeJOBAHHE u mocraparbcd
YAYYIMATH 3HAYEHNe IapaMeTpa ONTUMHU3ATAY,

OxoHYNTE HWCCIIEOBAHME MOMKHO B TOM Clyuae, CIH CTa-
BUJACH T{@Ab TOJBKO NPUOIHBUTECH K 00JACTH BHICOKOTO BEHI-
xona.

BosBparurecsr K HyHKTy II1 1 momywmajite 0 BhGope Apyroro pe-
neHnsd.,

‘8. Bu pemimay KocTPOUTH JTUHEHHHE NAAK g0 IJIaHA BTO-
pOTo mopARKa.

9To0 ofHO W3 BOBMOKHHX pemenuii. Ecam G KCXOJIHI:IM
mwragoM Oyl HONHHHM (AaKTOPDHHE SKCIEDUMEHT, TO TAKOE
pemenne 6rino 6o HamGonee nmenecoo6pasHEM, Ho Br mMead
Kexo ¢ ApoOHEIM GaKTOPHEIM DKCIEPMMEHTOM. B nsrom ciyuae
JMHeHHEE ONEHKH CMeIIaHH ¢ PPeKTaAMM B3auMOReHCTBUIL,
IlosroMy mMMeer cMHCI IOZyMaThb TaKKe B o APyroM pe-
MeHNH.

Boseparurech k nyrkry 111,

9. Bu pemiuiy KOCTPOUTH IONYPENAMKY A0 HOJHOTO QaK-
TOPHOI'0 YHCHOEPHMEHTA. JT0 pemieHue IPEACTABIALTCH pa-
symueiM. Hapany c© TuM MOMKHO TaKKe paccMaTpuUBATH
nmepexof] K HeJIXHeHAHOMY MJIAHHPOBAHMIO.

O6nacys onTEMyMa Rageka. Jimpelinasg Mofear ajeKBaTHA.
Ecam of6aacts onTuMyMa fajera W NWHEHEAH Mofedh afeK-
BaTHA, Kasadoch OH, MMEIOTCA BCE OPENUOCKIIKE, YTOOH Kpy-
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Puc. 33, HNamocrpanus KpyToro Boc-
XOKACHUA OAA CAy4ad: «o6aacTh on-
THMYMA [IAJd€KA, JuHelHad MOJelkh T
aflexBaTEA, KPYTOE BOCXOKIEHHE He- .
aperTHBHO

I — ®ecnenoBaHHaA obmactTs axToOp-
HOT'0 NPOCTPAHCTBA B IEPBOM IUKJIE
KPYTOroe Bocxoyknennsa; II — mccie-
JoBaHHAaA 06IacTh aKTOPHOTO MpO
CTPAHCTBA BO BTOPOM LUKJIE KPYTO-
TO BOCXOMNEHN

~

L

e R
pa

TOE BOCXOKAEHHE 0Kazanoch dpdexTnsENM. TeM He MeHee HA
IPaKTHRe KPYT0e BOCXOK/ICHHE HEPEAKO OKABHBACTCA Hedd-
derTuBHEEIM. Bo3MoxHOE 06BACHEHNE — B Xapakrepe OBePX-
HOCTH OTKJIHKA. Ml McXoqaM W3 UPEeANOCHIKE, 9T0 HOBEPX-
HOCTh OTKJHKA TAafKasd U OFHOSKCTpeMauabHas. B meiicTBu-
TEJIBPHOCTH OHA MOKET MMeTh, HAUpMMEp, BUJ, HOKA3AHHHN
Ha puc. 33.

B rakux cayvasx neaecoobpasEo mepelBEHYTHCA B Apy-
Iy obnacts GaKTOPHOTO MPOCTPAHCTBA M MOCTPOUTH Jmnen—
HH OJaH BTOPOTO IUKJIA KPYTOTO BOCXOKAGHUA.

1V. O6xacTs onTuMyma Raseka. [InHelinaA Mogeab HeaNeK-
BaTHa. 3Jech BOBMOMKHO €IHHCTBEHHOE pellleHHe — BO3BpPa-
THTBCA K OJ0K-cXeMe I, 9 M BHACHUTH NPHIMHH HeageKBaT-
HOCTH IMHeHHOW Momenn. HamoMHEM HeKOTOpHie NMPUYMHH,
BCJIE/ICTBUE KOTOPEIX KPYTOE BOCXOMK/IGHH® MOTIO OKasaThCA
BedPHeRTHBHEIM.

a) MaTepBann Bapbnponannﬂ BHIGDAHH HeYAAYHO.

6) Ucxomuas Mofmean ctponnach no moiaypenanke. Hyxuo
ROCTPOHTH HOJYPEIIHKY [0 NOJHOT0 YaKTOPHOTO 3KCHepu-
MeHTa, MOJYIUTh PABAEIbHEE OIEHKH /A BceX Koapduiuen-
TOB ~perpeccH¥ Hu COBEPUIATH HOBOE KDYTOE BOCXOMK-
JleHne. ‘

B) Uexonnas Mmopmeab cTpomiachk Ho ApobHOH penamke
2=p rae p > 1. lleaxecoo6pasHo MCIOIB30BATH METOJ, «Hepe-
BaJjiay, T. €. IOCTPOUTH MATPUIY BTOPOH CEPHX OUKTOB, W3Me-
HHB BCE¢ 3HAKH Ha o6paTHhie. JT0 [JACT BOBMOKHOCTH OCBO-
Gomurh JmpeiHEe OSPPEKTH OT COBMECTHEIX OIIEHOR
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- ¢ napENME Baammopescremsama. Ilososkennme me yayammres,
€CJI¥ SHAYMMEIMH SBIAITCA B3AEMOAHCTBAA 6onee BHICOKOTO
mopAgKa.

B cayuae menumeitnocTn ncxonnon MOJIOJIM MOYKHO HOLE
TaThes npeobpasoBark mapaMeTp ONTUME3ALUY. ITO OOHIBHI
OpHeM ANA CHWKEHWS CTEHEHM LOJHHEOMA.

i

IIpamep 2.

Hepen pamm (ra6n. 11.4) mmam 2! ¢ remepupymmum
COOTHOMICHMOM Xy = Z;Tolg. OTOT IIAH HPUMEHAJICA IPH ONTH-
MHE3ANMH IpoHecca NOJIYIeHAS HOBOKAWHA. 3/IeCh Z; — BpeMs
peaxmum, MUH, I, — TEMOEPATypa pPEARmUOHHON CpeH,
°C, 3 — ua0HTOR HAaTPHEBOH COJE NapaaMumHOGEH30HHON
KHCIOTH, %, ¥, — KOHNEHTPALUA HATPHEBOH COJNM HapaaMu-
HoGensofimo#t kucaorel, %. Ilapamerpom onTuMmsanum
ABJNSETCA BEIXOH peaxumu, %. -

B oroM mnpmmepe amHeiHOe NPUGAMKEHEe OKA3aJI0CH
HeafleKBATHEIM M KDYTOe BOCXOKIPHUE Hed(PHeKTHBHEIM.

HKaxoe pemenme neaecooGpasso OPUAATH?

UocTponTE HOBHIE IIAH, YMERLIIME MHTEDBAJL BAPEHPOBAHHA. 31O
JIACT BOBMOKHOCTh M3GaBAThHCA OT 2eKTOR B3auMojelicTBHE H, BO3-
MOKHO, cHejaTh JAHHeHHOe HpubiuKenye ageKBarubiM. OGpaTHTech K
uysxry 10,

He 3nat0. O6paturech k DyHKTY 11.

- JocTpouts JHHEHHEI I7IaH 0 IITAHA BTOPOTO NOPSNKa., 06pa'm'recb
K OyHKTy 12.

JLoCTPOBTh MONYPENIUKY [0 MOIHOTO (bamopnoro 9KCIEPUMEHTa ©
TeM, 9ToGH 0cBOGOAMTD JuHedHkle 3PPeKTH 0T CMeMUBANIA ¢ B3aNMO-
neficTBUAMH BTOporo mopssaka. OGparturech K myHRTy 13.

10. By pemman nocTpOUTH HOBHH IIJIaH, YMEHBIIUB HHTEP-
BaJK BAPBUPOBAHUA, ¢ HAJEKAOH WIOJYYHTH aAeKBATHYIO
JMHEAHYI0 MOJenb.

O6GpaTnre BEEMAHHE HA BEIUIUEY LS(;) .

NMnat = 2,3 ona pasra - 0,81. Toarko ofue kKoaddunment
perpeccun b4 OKAa3aJCA BHATHMEIM.

Ecau npumrATh pelleEre HOCTPOMTb HOBHIA INIAH C YMEHB-
IIeHMeM HHTEPBAJIOB BADbUDOBAHUA, MOMET OKAsaThCA, UTO
HE Of(AH JHHEHHHA apdexT HO BHeanTcA HA $oHe OMHOOK.

BeprnTech k mynkry 1V u uGepute fpyroi orser.
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11. Bu me smHaeTe, Kak mocTymurth. [laBalite paccyaaTsh
Bmecre. Mul mMeeM Noaypenmaumry 247! ¢ remepmpymoomum
COOTHOIIEHUWEM I = XXy Z3. 1IPpM HTOM MOAYTAIOTCHA CHEKYIO-
mpe CMelIauHbe ONEeHKH:

b1 —> By + Bass, bia— Biz + Baa,
by — By 4 Busa, by3 — 313 + Baa,
b3 —> B -+ Braa, b1a— B1a + Bos.
by~ By - Bioa,

IIpunumas Takyio cucTeMy CMeIINBAHMUA, MH MCXOZUM U3
OpefmoNoKerns, 9o 3PQeKTH B3aUMONEHACTBUA BTOPOTO
HOpARKA OAMBKHA K HYIiO (BO BCAROM ciIyuae OHU MEHBINE, HeM
appexTH B3aUMOJEHCTBHA IEPBOr0 IOPAAKA), MOITOMY OHH
MaJio MCKAa3AT NCTHEHEE 3HaTeHuA TnReiunx adderroB. Beme-
JCTBME BTOrO JABWJKEHWe IO rpajdeHTy He OyHeT HApPYUISHO.
Jluneitnoe npnOnwKerENe 0KA3aN0Ch HEAJeKBATHEIM M KPYTOe
BocXO;KAeHwe — HeddderTUBHEEIM. Kax mocrymars B TaroM
ciayuae? Mmeores ciaexyomue Bo3MoskHOcTH. [lepBasg — mmo-
CTPOMTH HOBHI IJIaH, YMEHBIIMB MHTEPBAJE BADBUDOBAHUA
$aKTOpOB B HAJIEKIe HOJYIHTH AJEKBATHYI IHHEHHYI0 MO-
Kelb.,

Bropas — [0cTpoHATH MONYPEINIAKY KO HOJHOTO (PAKTOD-
HOTO 3KCHEPUMEHTA ¢ TeM, 9T00H MoJYIATH BCE OMEHKA K03d-
$UIMEeHTOB DPa3geabHBIMI.

Opuako yMmMeHBIIEHUWE MHTEPBAJIOB BAPBUPOBAHHWA IIpHBeE-
IeT X HoTepe sHaguMocTd nuHedHnX »¢dexros. lare mpm
CYymecTBYIOMUX MHTEPBAJIAX BAPHUPOBAHUA 3HAYAM TONBKO
ONMH JTUHEHHBIH 3PHEKT.

Mosxao Ono On fmaTh npo'mnonononmyfo pexoMeHa~
M0 — YBEIWYATHL KHTEPBAIE BaphUPOBAHMUSA (PAKTOPOB.

Boseparntecs ¥ nynkry [V u BriCepnte Hy;KHOe pelleHue.

12. Bu pemmau HOCTPOHTH JTHHEHHHIH HJIAH KXo INJAaHA
BTOpPOr0 mopsgka. Takoe pelieHWe MOMKHO OBJIO TNPUHATH,
ecan Gl SKCOEPUMEHT DPOBOJUICH B 00aacTH GoJiee BEICOKMX
3HAYEHUI MapaMeTpa ONTHMABAIIH.

Bossparutecs &k nyHKTy IV u Bubepure Apyroi ormer.
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13. B xoture flocTponth NOAYPENINKY 70 MOMHOTO (ar-
“TOPHOTO 9KCIEPHMEHTA M COBEPIIMTH HOBOE KPYTOe BOCXOK:
AeHUe PN HeHCKAaKeHHHIX JUHEeHHHX oleHKaX. MEI pasfensem
Bame MHeHWe. BoT Kak BEIIJIAAMT BOCTPOEHHHI miaH (Tabi.
11.5).

Ta6awnma 11.5

Marpirtia ORGHRPCRAHNA

o | o
IJ{\/Iﬂ Xy | ;1| @ | ws | iy, % er\;n wo | m | 22| @ | x iy, %

L+ =1 —]—1—848) 91+ —]—|— ]+ 350
2|+ 4+ =1 =] —({645000|+|F+|—]— |+ ]| 58,3
Bl — |+ —|— B3+ =+ =+ 563
4| F |+ = —|64,5 12|+ |+ |+] =]+ | 53,3
50| —| =1+ 162813 4+ — | —1+1+ 1 52,7
6 ||+ | — |+ | — 64,6 14|+ |+ |~ |+ [+] 659
T+ =+ 4+ =600t +!—|++]|+] 660
Bl 4|+ |+ [+ — 5|16+ |+ |+ |+ |+ ] 55,4

ITonygenHOe ypaBHeHUe perpeccuy mMeeT BHJL
y = 60,85 + 0,62z, + 0,72z, + 1,36z; — 2,992, —
""‘0,30-1‘1-12 + O,72x1x3 - O,25x1x4 _I_ 0,93.2'2.723 —_—
—0,65z,2, + 0,78z5z, + 0,034x,2,253 — 2,132, 2,2, —
- 0,43.‘131:631'4 """' 0,12x2x3x4 - 2,15x1$2$3x4,

sxz;ocr[p = 1,67; 82‘1,]} = 0,104, S‘b],} = 0,325,
Zs\b].) = 0,65.

YpaBHeHEe perpeccHy CyImEeCTBeHHO W3MeHHI0Ch. DBce
JuAeitnbe KodGPUIMeHTH 0Ka3aaNCch 3HAYMMEIMA, 34 HCKJIO-
genneM b,. Boxbinoil Brag B MBwHKeHHAe 10 IPagHueHTY BHOCHT
Z; (bg= 1,36), KoTOpHA B HoNypeILIMKe OKa3ajcA HE3Ha-
guMpiM. [IponsomLio 510 noToMy, 910 bypy = — 2,13. A MH IIpen-
MOJIATANN, 9TO ONEHKA by — B3 -+ Bio4 Oyfer HemCKRaKeHHOH.
Ha sToM npumepe Mu eme pas yOexpmaemcd, 9T0 9pdeKTH
B3aNMOMeHCTBYH BTOPOro nopAKKa He Beerja MeHee 3HAYMMEL,
gem »QQPeKTH BaamMofiedicTBuii HepBoro mopsapka. Herarm,
B 9TOM IpUMepe faske by = — 2,15.

CosepImuM Teneps HOBoe KpyToe Bocxosxxaenme. OHO oKasa-
aock Gonee yHAYHEIM, yem nepBoe (1aba. 11.6).
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Ta6nmma 11.8

Kpyroe Bocxoxaenme {(x; = 60 mun)

x3 *3 *a 1y %
biXJ; 0,72.10=7,2(1,36.4=5,44|—2 99.3=—38,97
Iar : 0,802 0,608 —1
OKpYyriIeHHHH Imar 0,8 0,6 -
Ne 17 60 4 6,5
Ne 18 © 60,8 4,6 5,5
Ne 19 61,6 5,2 4,5
Ne 20 62, 4 5,8 3,5 65,8
Ne 24 63, 2 6,4 2,5 79,3
Ne 22 " 64,0 7,0 1,5 63,3

pr'roe BOCXOmienue HedpderTHBHO. Honomenne onTH-
MyMa Heonpefeleamoe. Eciay HeT MHGOPMATAY 0 mOJOMKEHUH
ONTAMYMAa ¥ HA CTafuy KPYTOTO BOCXOKJCHWUSA HE YHAIO0CH
yIAYYMATE BHAYeHMe MAPAMeTPa ONTUMHSAMEH, TO MOKHO
PEKOMEHNOBATH IIOCTABHTH ONIHTH B IEHTPO HKCIEPHMEHTA C
TeM, YTOGH ONEHATL BRIAJ KBagpaTudHwX wienos. Ilpm ama-
YUMot .CyMMe MOMKHO LIPHCTYHaTh K HOCTPOMKe IMHEHHOTO
IJaHa /[0 MJaHa BTOPOro NOPAAKA, TAK KaK HaJIWYue KBajpa-
THYHHX YWIEHOB CBEAETENLCTBYOT 0 GANB0CTH K MOYTH CTAEO-
HapHO# obmacTm.

OGparnm eme pas paidle BHUMAHUEe HA TO, 9T0 TIPH He3HA-
guMofi cyMme ofpaTHOrO BHBOKA HENaTh HeNb3dg, W60 BOB-
MO;KeH, HAIPHUMEp, TakOH caywai: by = 5,7, by, = — 5,3,
by -+ by = + 0,4. CymMa He3HAUEMA, TaK Kak Koaduma-
eHTH MMEIOT Pa3Hke 3HAKH. ,

J10 caydait, Korga mMeeTcs ABa ontuMyMa. Eciu sxe ecthb
OCHOBAHHEE IOJATATh, 9T0 ONTEMYM ONMH, TO UPH He3HATUMOR
CyMMe KBaAPATUYHHX UICHOB MOYKHEO HPUCTYHNTH KO BTOPOMY
OEKJIY KPYTOT0 BOCXOKNGHUA.

™ 11.3. Pesiome

PaccmoTpeEH Hambojlee TUOMYHKE DEIIEHHA LOCAe KPY-
TOT0 BOCXOKAeHMA. KaK OpHAUMATL pelleHWe, 3aBUCHT OT
8dPEeKTHBHOCTE KPyTOro BOCXOMEHMA, a Tak:Ke OT ompe[e-
JIeHHOCTH CHTyalfuu (malleKo OT ONTHMyMa, GamM3Ko, Heompe-
HeJIeHHO) X OT aJIeKBATHOCTH JIHHEKHON MOMEH.
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... Ecam KpyToe BOCXOMIeHMEe 3PQerTHBHO M 06JaCTh OOTH-
MyMa 6au3Ka, BOBMOYKHEL IBA PeIICHUs: OKOHYAHUE - UCCHEN0-
BaHHUA ¥ JOCTPOWKA IMHEHHOrO IJaHa A0 HIaHA BTOPOTO MO-
PAAKA B HeldsaX omucaEudA obxacru onrmmyMa. Haxoe pémenne
BHIGpaTh —— 9TO BABHCHT OT TOTO, KaK cPopMyIHpoBaHa 3a-
AaYa ONTEMMBAIIEL.

. Ecnm obmactb OOTEMYMa JajeKa, PeIIeHHE OJHO: IOCTPO-
‘enue JMHEHHOrO ILIaHa HOBOTG MUKJIA.

B meonpefenenHo# cuTyanuy, KOrfa aKCIEPUMEHTATOD He
MOJKeT OIPeIeUTh CTeNeHb GIM30CTH ONTUMYMA, MOKHO Iepe-
XOXHTH K HOBOMY JHHEHHOMY ILIAHY.

IIpm HesPPeKTUBHOM KPYTOM BOCXOMKIEHUH OPUXOTUTCH
BO3Bpamarhca K Oaok-cxeme riu, 9. Ecuam ameefinas Momens
BeafieKBaTHA, CJeXYyeT IOCTABMTH ONHTH B IEHTPE SKCIepH-
MeHTa LiA rpy6oi olleHKA KBAXPATHIHAIX 4ACHOB yPaBHEHHSA
perpeccun. Ecay cyMMa KBaJ[pATHYHBIX WICHOB 3HATIWMA, BTO
MOKeT CBMIETeJBCTBOBATH 0 GJIM30CTH K HOYTH CTAAOHAPHON
o6xacra. Torma caegyer mpHCTyOaTh K HOCTPOGHUIO IIAHA
BTOPOr0 UOPHAKA MM KOHIATH uccienosamuda. [Ipm mesma-
TEMO# cyMMe KBAJIpATHYHHX WICHOB HY/XKHOe pelieHue BHO-
paTh HoBoapnO TPyAHO. Haunbonee TUNUIHBIM ABJIAETCH HOCT-
poenne JHHeHAHOr0 IIaHA 'HOBOTO IWKJA.



T'naBa pmBeHapmaTast

OGcy:knenne pesyabTaToB

Bor Mu m poGpanuchs go mocrxeqHeidl riassl. Eme coBcem
HeMHOT'0 YCHJHZ M BE CMO’KeTe, HAKOHeI[, CAaMH CILTaHAPOBATH
srcnepumenT. Ho mpeskie HaM HmpeACTOHT PAacCMOTPeTh BOI-
poc 0 TOM, KaK 3aKaHIMBAeTCHA HCCIEJOBaHHEe. ITO, €CIH
XO0THUTe, MOCHSJHWI dTam HpUHATNA pemenuii. Kpome ToOTO,
mopa IoABeCTH HTOr BceMy cKasaHHomy. Hamo onenuts
TPYRHOCTH, ¢ KOTOPHIMU MK CTAJKHBAJUCh, ¥ IEDPCIEKTHBH.
Hanmo, makomen, ykasaTh JauTeparypy.

12.1. YeMm KopHuaeTcss JKCHEPMMEHT?

TnaBanii upumsEak, mo KoTopoMy MH CyauM o0 oKoHdYa-
HUM HCCIEJO0BAHWA,— 3TO BSHAYeHHe IapaMeTpa OITUMK3a-
muu. XOpOoIIo, eCJ¥ OHO HOCTUIIO BO3MOMKHOIO Ipeiela.
Torga Bce scHo. YTo Fenarh, eciu mpefesx He JOCTUTHYT?
3necs mpe;kde BCero BajKHO, MOCTHTHYTa Jau ueas. CoBceM
He BCerja Mh CTPeMHUMCH K TeopeTHIecKoMy upefeny. Ilasaii-
Te IOCJeJOBATONBHO PACCMOTPHM BO3MOMKHEE CHTYalud.
Hagmem ¢ 6Goxee mpumsaTHOH, Korja Iedb HOCTATHYTA.

B sroM ciyzae mpeskie BCero MH JOJIKHH HPOBECTH HH-
TEpUpeTalni0 peayabTara. BajkHO NOHATH, COOTBOTCTBYeT
JIH TOJYYeHHHIH pe3yabTaT HAIIIM HCXOJHBIM T€OPeTHIeCKUM
OpeJCcTABICHMAM 0 Hpomecce. Kcam ma, TO MH IOIYYHIX
JIWINHee IOATBEP:K[eHWe NPABUIABHOCTH Teopmu. Hcam Her,
eCTh IOBOJ HJIA ee HmepecMoTpa. Bo Bcex ciaydasiX MH moJdy-
YUNYM OPAKTHIeCKUH pesyabraT, K KOTOPOMY CTDeMUIUCH,
a MoyKeT OHTBH, K YTO-TO elle CBepPX OKUAAHUIA.

Harepunperanueil, ogHaKko, #elo He KoHYaercda. Temeph
mepej HaMu FiaBHEL Bpar — macmrab. (Ecam, koredno, pedb
HAET 0 IePeHOCe MOJyJeHHHX PesyAbTATOB Ha IpOMEILITIEH-
HYI0 ycTaHOBKY.) Bu momumrte um3 «OrpammdeHnmii», 9ro pedb
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maa o naGoparopEOM skcmepmmenrte. Ilajke IOIHTRA IO-
BTODMTEL pO3yJbTAT B pyroél JabopaTopHE HAa AHAJOTHYHOH
YycTaHOBKe He BCeTJa MPHBOAUT K ycmexy, a 4ro 6yfer, ecan
IIPOBECTH HKCIEPUMEHT B NOJYNPOMEIIJIEHHOM MIN TPOMBII-
NleEHOM Macmrabe?

Pesynbrar, 6yAb To ONTHMANBHHIN DPEKUM WM afleKBaT-
Hafd WHTEPHIOJANMOHHAA MOJelb, 0e3yCIOBHO HDHMEHNM K
JaHHOMY KOHKDETHOMY 0GBEKTY, Ha KOTOPOM IPOBOJMJIOCH
uccienosanme. MHOrma sroro mocratodno. Ho o0mYHO MHI
. CTpeMHMCA PACHPOCTPAHMTEL €r0 Ha JAPYyrde AaHAJOTHYHHE
06BbexTH — B Apyrue nabopaTopdd HMIM Ha YPOHM3BOJCTBO.
Bor Tyr-To Hac M momKUIaeT OMACHOCTE.

WsBecTHO, Hampumep, 9ro BHIQJTHEHWE AHAIN3a ORHOM
J To# ke npoOni BeluecTBa OJHUM M TeM Ke METOIOM B paa-
HHX jabGopaTopusax. cesazano o6maHo ¢ Goapmed ommGKOH,
yeM omu6Ka BOCHPOM3BOAUEMOCTH B OFHOH JaGoparopum.
AHajlorn9HaA WA Jaske XyAlllad CUTYalus BO3HHKaeT UpHU
TIepeHeCeHNN TOXHOJOrMYeCKoro mpollecca Ha APYLyI ycTa-
HOBKY. Ilpmunmm Bmonme ecrecTBemHB. JTo, IpeKde Beero,
Pa3amaus B CBOMCTBAX MCXONHOIO CHPBA, 000pYyAOBAHUA
¥ HaBHKaX 06GCHY/KHBAIOIEro MepCoHAJA.

Lo aKCIepHMeHTaIbHOM IPOBePKM MH He MO)KeM CKa3ars,
BOCOPOM3BOJUTCA JHM, HAUpUMep, ONTHMAJBHHE peKuM Ha
Apyroit ycranoBke. Ho y Hac HeT Jaydmeil peKOMeHAAIud,
9eM CYHUTATH HTOT PEMUM MCXONHHEM [AJIA HCCICHOBAHMA IIPO-i
mecca Ha HOBOH YCTaHOBKe.

Ecau skcmepuMenranpHas npoBepKa moKasaja, 910 pe-
8YJABTAT BOCHOPOH3BOJUTCA ¢ TpeGyeMoHd TOTHOGTBIO (XOTH,
OEITH MoMer, I Xyie, oM Ha MCXORHOH), TO 32Ty MOMEHO
CYMTATh pelleHHOH. MoyKHO, KOHEYHO, IPOROJIRATH MCCIe-
loBaHHWe, NepexoAd K IjaHaM BTOPOTO MOpPA/KA MIH K 3BO-
JAOIIOHHOMY IJIAHWDOBAHWI0 Ha MPOMHIIICHHON yCTaHOBKE.

Bo BcakoM cay4yae, Takoii pesyabrar GaaTOnpHATEH.
Iloce wHTEpHIpeTamnm MofeNd MOKHO OTAOXHYTH Ieper Ho-
BOH Bajaven.

Ecan jxe BocnpousBsecTH pesyibTaT He YHAaeTCH, TO HpH-
XOAUTCA pPealu30BaTh HA HOBON YCTaHOBKe HOBHIH miaH
¥ CHOBa 3aHHMAaThCH MOHCKOM ONTHMYMa.

1. lamaiite paccmorpum mpumep (cM. ria. 9, mpumep 6).
UccnenoBancsas ammapar AisA JKCTPAKIUOHHOTO pasfefeHusA
pefiKo3eMeNBHEIX 9JIeMeHTOB. 3afjlada CTaBHJIACh TaK: HalTH
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VHTEPUOJNANMOAAYI0 $OPMYIy, IPUTORHYI0 AJA pacuera CMe-
CHTeIBHO-OTCTOMHEIX HKCTPAKTOB SMAYHOTO THOA (Pa3HEX
pasmepoB). B skcmepuMeHTe MCIONB30BAJNCA Aammapar pas-
MepoM (cegemmem) 300 X 200 mm. AnmeKBaTHOE WHTEpPIOA-
OWOHHOEe ypaBHEHWe B BHIE HeNOJHOTO NOAWHOMA BTOPOIO
mopARKa aas mecTd $aKTOPOB 0KABaN0Ch CIEAYIOMUM - (Ha
OCHOBAHMH mijaHa 26-2):

= 1216 4+ 0,53z, + 0,53z, — 1,382, — 3,22z, +
+ 1,44z, — 0,622z, — 0,84z,2, — 0,50z, — 0,78251,.

IIposepka moayYeHHHX peKOMEH[ALME B ammapare pas-
mMepom 325 X 325 mm, 49TO HPECTABAAIO UPAKTHIGCKHH
xgn'repec, gajla OTKJIOHEHWA OT YPaBHEHHA B PA3HHX TOYKAX

—7%.

Hak Bl cumraere, Mo;KHO JIH NpH3HATL paloTy 3aKoH-
uegBo? (MMeercd B BUIy mepexof oT pasMepOB 300 X 200
K 325 X 325 mm.)

Ia. O6paturech K nmyuxry 1.
Her. O6parutech kK nyHKTy 2.
He snaro. O6paturech K NyHKTY 3.

1. Bu gymaere, gro paGoTy MOKHO CYMTATH OKOHYEHHOH.
Ha gem ocHOBrBaeTCsa Baule yTBeP;KIEHHE?

OgeBuIHO, 0HO He MOKeT OBITH BEPHEIM BO BCEX CIYUasX.
OTBeT 3aBHCHT OT TOTO, ABIAETCA. JUX YKAa3aHHAS TOYHOCTE
pocraroamoit. Ho BaM 3TO He HU3BECTHO.

Bepaurecs k nyHKTY I u Bmﬁepmé IpyToH OTBeT.

2. Bu npep;narae're upofoEETs uecinenosanme. Ho Io-
geMy? BHTH MOJKET, ILOJyIeHHAs TOTHOCTH YROBIETBOPSET
‘mccmegoBareneii. Torma MokHO cumTaTh, 4ro pafora OKOH-
qeHa. '

BH HE 3HaeTe, KaKada TOYHOCTD JOCTATOYHA, II0ITOMY BEPHITCCHL K
nyHETy I n BuGepute Apyroi oreer.

3. BH He 3HaeTe, 9TO CKa3aTh OTHOCHTEJIBHO OKOHYAHUA
NAaHHOTO HMCCIeNoBAHUA. ITO BIOJHEe MOHATHO. UTo6bl OTBe-
TATh, HAJI0 3HATH, KaKad TOYHOCTH Y/OBJETBOPAET nccnego-
BaTens.
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.- B JaEHOM cayuae [iiA pacdera ammapaToB Tpebyercs
TogHoCcTh He mimsKe 10% . JKCHepHMEHT TDPWBEN K JIYIHUM
DPeayaIbTaTaM, HOBTOMY MOIKHO MPHUBHATE pabory szaxomden-
HOH, 9ro H OmiN0 cHenamo.

,I[oc'raTquo gacrTo pesyiabrar OHBaer HE TAK XOpOM H
HoOBH pKcHepuMenT HemsbesxeH. IlpaBga, BepOATHOCTH TOTO,
970 MH HAYNHAEM HOBHH SKCICDHUMEHT B TOYTH CTaT@OHAP-
HO# o6nacTu, eciim NEHTPOM IwiIaHa Oymer AyIIMUN pesyilh-
TaT IPeBIAy el Copuu, HOBOMLHO BOTHKA. 910 maer HAHEKOY,
10, Bebonbmoi yTqumomrm sxcmepumenT Oyner mocraro-
den. :

Kar Bl moMmmTe, MH pPacCMaTpPUBAJIH cnyqaﬁ, KOl‘}Ia
meNb AOCTUTHYTA. : :

II. Teneppr HaM mpepicTOHT MEHee NPUATHOE 3AHATHE —
paccMorpers Ciydad, KOIJia I[eJd He YHauoCh TOCTUTHYTH.
3pecy He fo MacmtaGHoro mepexosa. Hano pasoGparscs B
OpAIAHAX HEYNadH. ‘

[pudnn mMoker OHTH MHOTO, ¥ OHH BEChMa PABHOOODPABHEL, '
Nx obme#t knaccmdpurammu eme Her. Ilosromy MH orpamm-
9MMCs OT/eIBHHIME IPUMePaMH. HpHMepH OyIyT HCKYCCTBEH-
HEIME, TaK KaK B JHTEpaType TPYHAHO HallTh ommMcanme mMoAo6-
HHX CHTyanu#l (XOTA OHM BCTPEYAIOTCH [OCTATOUHO FACTO).
06 sroM mmcaTh He MPUHATO (BepHee — He UPHMHATO WyGnu-
KOBATh). ,

IIpencraBmm cebe, ~ 970 ' DHCHEPUMEHTATOPY HPHILIGCH
HECKOJBKO Pa3s COBOPIIETH ABH/KeHHWe IO rpajumeHTy. B mep-
BOH cepum BoOCXofeAme Obuio 3PQHEeKTHBHEIM, HO Iedb [0~
cTarHyTa we Onna. Bropad cepus HeoMHEaHHC OpUBeIa
K. peaKoMy YXYAlIeHWI0 pesyibraroB. Ipmmiocs craBurh
TPeThI0 CEPHI0 ONHTOB. BepHyBmuchs B 00;1acTh HAMIYYHIAX
3HaYeHWH, HKCHePEMEHTATOpP CHOBAa IPOBEJ OMHTH ¥ TPeTHit
Pa3 coBepmEJ KpyToe BocXokuerme. OHO oKazamoch ad@er-
raBHEM. . Koopaunatw Bamnywigeill TOYKM He COBUANK ¢ HAW-
JYYIINM Pe3yabTaToOM IepBod cepuu. Bmopy omycrurs pyKum.
IlonmTaemes : monaATs, B° 9eM [eso.

Huxe IePeTHCIICHEl HOKOTOPHe U3 BOZMOMKHEIX IPHIAH
BOBHOKHOBEHUS NAaHHOM CHTYaIuH. KaKon N3 JWATHOBOB
BH 6u mpegmowium? .

HNMmeer MecTo peryisipHBI BpeMeHAOH Apeiid. 06p3T11T6(3b K, OyHK-
1y 4. '
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He BKIIOUEH B paccMOTpPeHHE Ba)KHHIM (aKTop, HPOR3BONBHO N3Me-
HAKIMUIACH OT cepun K cepuu. OGpaTuTech K MyHKTY 5.

06a stu 06CcTOATENBCTBA AeCTBYIOT offHOBpeMenHo, Ofparurecs K
OyHKTY 6. ‘

He suato. O6paTnrech XK MYHKTY 7.

4. Ber mosnaraerte, 49T0 WMeeT MeCTO BpeMeHHOH Apeiid,
9r0 o4eHds upaBAouoNo0HOEe 00BACHEHHE.

HeficteATebHO, ecaul wMeer Mecto Apeiid, To KapTHHA
MOKeT OKazarbCa MOXO0jKed Ha Ty, KOTOPYIO MH HapHCOBAJIH.
H cosxaneHmio, WHTepIpeTanus He ABIAeTCA OJHO3HAYHOH,
mbo Ta jKe KapTHHA BOSMOKHA M OPHU HeydreHHOM (aKTOpe.
Bo Beskom caywae rumotesa o gpeiide mossiua GEITH BBICKA-
3aHAa.

Bepuurech ¥ nyakry II u paccmorpure Apyriue BO3MOMKHOCTH.

5. Bu momaraere, 9T0 CYIIECTBYeT BasKHHIH HeYYTeHHEII
daxrop, KoTOopH cBOBOXHO MeHAETCA. ITO BIOJIHE BOBMOKHO,

Ecan ¢arxTtop mponmymeH B OH QAYKTYUPYeT, KaK eMy
B3IyMaercs, TO MOYKeT BOBHMKHYTH Hamnra cutyarmusa. K cosxa-
JeHHI0, WHTEPIpeTalys He SABIAETCA OXHO3HAYHOH, nbo Ta
e KapTHMHA BO3MOMKHA M B CIyY9ae BPEMEHHOTO Hpeiida.
Bo BcakoM ciiydae THIIOTe3a 0 HEYYTEHHOM (haKTope nonmna
OHTH BHICKa3aHA.

Bepautecs k myHKTY II m paccMoTpuTe Apyriue BO3MOMKHOCTH.

6. HHusup pucyercs BaM B MpadHuX ToHaX. Bul mposomm-
Te CTPATeruI0 OCTOPOYKHOTO IKCOEePHUMEHTATOpa: JyUile cpasy
OpefoJOKATL XyAlllee M HCKATHh BHIXOJ, 94eM IIOTOM paso-
9apOBHBATRCA.

B arom ecTh pezor. Mul eficTBUTeABHO HE MOJKEM cnaaa'rb,
00 Kako# mpuunHe HAGIIOFAETCA JaHHAA KapTHHA,

@DaRTHIECKH HNPUXOAUTCH OFHOBDEMEHHO BHIBUIATH 00e
TENOTESH: 0 Apeide B O HEYITeHHOM (aKTope. A Kakymo
' B3'HHX TPOBEPATH CHAYANA — BAaBHCHT OT KOHKDETHOH 3a-
Ja9¥_ ¥ WHTYHTHBHHX DPeIIeHWHd 3HKCIepAMEHTATOpa.

Hpeiip gacTo cBsA3aH ¢ H3MEHEHMJIMH CBOACTB CHIPBA,
cTapeHNeM YCTaHOBKH (HaIpuMep, CTapeHHe KaTajIH3aTopa)
WM W3MEHEHUAMM BHEITHUX YCIOBMIA.

Fxe wcraTh mpomymeHHBIH ¢arTop, cKasaTs TpyAHo. Bcee
3aBHCHT OT KOHKDETHOH 3ajmagu.

Beprurech K nynkry II m paccmorpnre Apyrie BO3MOMKHOCTH,
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?. Bu me smaere, aro Bubpars. Hy aro e, Aasaftte mo-
cno'rpnM OTKyHa B3AIMCH IpeJJI0KeHHbIe BapPHAHTH.

flero, uro mecTabUibEAs KAapTHHA CBA3aHA C KAKUME-TO
HBJIeHI/IHM](I He IIHUCHIBaeMBIMU MOOeJbIO. Mur ne MomeM
HOPeANoIoKHATE, 970 HPUYNHOH BCeMY IPOCTO AHCIEPCHUS BOC-
HPOM3BOAEMOCTH, TAK KaK KPyToe BOCXOK/eHHe OKa3HBAJ0OCh
addexrTusaEM. MoKHO BHCKasaTh rumoreay o napeije. Eennm,
HampuMep, 1o Mepe PaGoTH 06BeKTa ero Ka1ecTBo HOCTENeHHO
yXyOmaercsa, To, IOBTOPHMB OOHT B HMACHTHIHHX YCIOBHUAX
gepes SHAYHMTeAbHOE BpeMA, MB IOJYYHMM 3HAIHMO OTJIUY-
HE# pesyiabTar.

Hapno nogaeprAyTh, 9T0 BpeMeHHOHR jpeiid MoKHO MHTEp-
npeTupoBarh Kak HeYITeHHHH dakrrop, u Haobopor. OpHAKO
CPECTBA, KOTODHE MCUONBAYIOTCA [KIA TPEONOJeHHA ITHX
TPYBHOCTEH, pasayiiHEl, O T6M BH YiKe, BEPOATHO, JOTalATHUCh.

Kpome Toro, BO3MOKHO, 4T0 00e HPHYMHE HMMEIOT MECTO
OJlHOBPEMENHO,

Brinpjienue m YCTPaHeHHe IPHYMH HeoGXogmMO AJIA yc-
HenHoro pemenns 3afadd. ['oroBHX penentor Her. B KasmoM
clydae HaAJl0 pacCMaTPUBATh KOHKPETHYIO CHTYAIHIO.

Wrak, ecau Bu He 06pamianucn K ApYyTUM BapuantaM, TC, Hperkae
YeM YHTATH Jajiblie, BePHATECh K NYHKTY Il u mosmakomerech ¢ HUMH,
Ecan 10 yiKe cfieaato, TO AaBajite paccMOTPUM cllle IPHMeEP.

III. MHOroxpaTHO pealn30BaB MIATOBYI0 NPOLEAYPY, BH
NOJYyYHJIM HeKOoTODH# Hamayymu# peayasrar, KOTODHIA,
ONBAND, XYWe TPeCTMeT, OnBTH RUPUTHO POV PUASBVARIUA.
Bce nanpreiimme gONBITRY YIYIIIeHUA HE K 9eMy He IPHUBEJIH.

Kaxoe u3 mepeIdCIeHHHX HmRe 00BbACHeRuA BaM Gosbmie
HpaBuTCA?

JocTurayr mpesiell BO3MOMKHOCTell JAHHOTO 00BeKTa, IIPeXBABIIAE-
MEM TpPe6oBaHRAM oH HE MOMKeT yRoBIeTBOPHTh. O6paTnTech K NYHKTY 8,
~ Ha moBepxHOCTH OTKJIHKA CYIIECTBYET HECKOJBKO BKCTPEMYMOB M
Haiifien He mHamaywmuit. O6parnreck K NYHKTY 9.

He snarw. OGparurech K MyHKTy 10.

8. Bu nomaraeTe, YTO IPH MOCTAHOBKE 3aadl BO3MOMKHO-
CTH 00BeKTa OHLIM MEPEONeHeHK H W3 Hero Hu4ero Ooasblme
H3BJe9b HeJb3A,
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Ecnu uu 8 teopuu, H¥ y ananormyHHX 06BEKTOB He WaBe-
CTHH TpebGyeMEle pesyasTaTH, TO BH, BO3MOKHO, npaBh. (Bac
He JO/DKHO CMYIIATh M3BECTHOE BHCKAa3HBaHWe OJHHIITelHA
0 TOM, KaK [eJalTCs OTKPHITHSM: BCE. BHAIT, 9T0 Mer0-TO
clelaTh HeJb3d, a OJHH 9YeJ0BeK CaydaifHO He 3HaeT, BOT
OH-TO H JlellaeT OTKpHTHE., MH Befs yuumcesa celfgac He Jenarh
OTKDHTHA, a JOBONHUTH 0 OLTEMYMA y3Ke MAYIIUEe HpOIEeCCH.)

HKpome Toro, BOBMOIKHO, 970 HOBEPXHOCTh, OTKIEKA HMe-
“6T HeCKOJIbKO IKCTPEMYMOB, a Mbl HAILIA OfUH A3 nnx, 6Jm—
JKafImA# K. MCXONHOM TOYKe.

Moaromy BepHI/ITGCB K OIYHKTY III 11 MO3HAKOMBTECH C leyI‘I/IMI/I BO3-
"MOKHOCTAMH. :

§

9. Bm IpefnoJaraere, 4ro CymecTByer HECKOJbKO KCTpe-
MyMOB ¥ MHE ODPOCTO HAINAH He CAMEIA .nyqnmﬂ 3TO BIIOTHE
BO3MOKHO. i

Bo BcakxoM caygae, ecim TaKoe 1omo3peHHe ‘eCTh, TO €ro
"CTONT LPOBEPUTH HKCHEPUMEHTANBHO, HAIPHMEDP, IOBTODHR
KpyToe BOCXOKIeHHe W3 fapyroit masansuofi Towrm. [loiy-
9eHme NPYLoro OUTMMANBHOIO :3HAYEHHUA IOATBEPAHT THIO-
_Tesy (XoTA BO3BpameHHe B TY jKe TO4KY ee, K COKaJeHHUIO,
HE OTBepraer).

Ilpestpe wem npncTynm‘b K 9chepnmen'ranbnou nposep-
Ke THIoTe3H 0 MHOIMX YKCTpPeMyMax, uro Tpebyer momoiaHH-
TEeNBbHHIX yCHIMI, BajKHO MOHATH, He ABIAETCA M. HOJNYYeH-
HEI# pesyasrTar TeopermueckuMm npepeinom. He cromr mposo-
AUTL BKCHEPHMEHT, €CiHM YIy4lleHHe HeBO3MOKHO. ‘

Bep}mTeCL K HyHKTYy III u nosHaKOMbTeCL ¢ APYIHMHU BO3MOKHO-
CTAMI. '

10. Bu me 3maere, karoe obbscHeRHe BHODATH.

- JlaBaiite HOCMOTpI/IM OTKYJa B3AJHCH DPOII0KeHHEE
BapKaHTbI ‘
~ Tak Kak BCe [eJiajioCh <110 IPaBHIaM», a HeJIU JOCTUTHYTH
He YHaaoch, TO au00 3TOTO HeNb3s CAeJaTh Ha JAHHOM 00B-
eKre, au60 HapyNmIeHH KaKue-To mpegmocwlIkd. Ilepeoe mo-
JIojHeHUWe 9acTo HMeeT MecTo HpH ommGoIHOH OmeHKe BO3-
MosKHOCTeH 00BeKTa. lpenmonaraerca, HaupaMep, YTO XUMHU-
gecKas pearnuss moxer waTE ¢ BExormoMm B 100%. Ho mpm
SKCIePUMEHTAJBHOM HpOBepKe OKA3HBAaeTCs, 9TO M3-3a WOQ-
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ﬁotmmx peakmuit Brxox Gomee 80% meBoamomen. Tornma
TNPAXOAUTCSA HEPeCMATPUBATH NPEJCTABICHUS O BO3SMOKHO-
crax obnexra. Ilo ycnosmio ¢ BOCHPOMBBOAMMOCTEIO BCEe B
mopsaiKe. 3HEAYAT, MOMHO IPEAIIONATATH, 9TO CYMIECTBYIOT
NpYTHe BKCTPEMYMEI, T. e. HapymeHA OPEeANOCHIIKa 00 yHH-
Monaﬂmiocm.

‘Rar yxe oTMedamnocs Brme (CM. IMI. 4), paccMOTpeHH®
BTOT0 CIyJad BEIXOAWMT 3a paMKu Hameidl xkamrn. Ho yrasamume
HA €r0 BO3MO)XHOCTH COBEPIIEHHO HeoOXOofuMo.

' KorKperHhe pemeRus 3aBUCAT, KOHEYHO, OT nocm'aﬂomm
jafau¥ W UHTYHLDUIHA aKcnepnmenTa'ropa.

Coucor TpyRHOCTEH MOKHO Jerko IpogoiKurh. HeKo-
‘'TopHe W3 HEX, HAUPHMEpD, CIyTIail HesHAYMMEHX Kosddummen-
TOB JNHHEAHOr0 ypaBHEHHA perpecCuy, ME pacCMaTpHBAIA
B CBABW ¢ NPEHATHEM pemenmit (cm. ra. 9 m 11).

Bu BupmTe, cKoub pasHooGpasHEEe M CIOMKHHE CUTYANUM
MOTYT BOSHMKATH HPU MJIAHWUPOBAHUY HKCUEPHMEHTA. A MHI
YKasaau gajieko He Bce curyanmu. Bam momamo6arca Henmpen-
yOemgeHHOCTE U TepIeHwe. Ho pasBe cymec:rBymT NeTKHe
ny'm TMO3HAHAA?

12.2- Hepcnek'rmsm

IIpumenenme Mero/[oB NMIAHEDOBAHUS HKCIEPHMEHTA Tpe-
Gyer, KOHeYHO, TBOpZecKoro mopxoza. Ilomosxernwe yeyry6-
NAeTCA TOM, YTO LNAHHPOBaHWe TpefyeT oTKasa OT IPUBHIY-
HOTO JJIsi pKCIepUMeHTaTopa fAsuKa. Ilpm Z—)TOM IpoTajaior
NPABHIHEE HA/IeIKHEE OPMEHTHPEL.

C npyroii ¢roponfl, nraEUpPOBaHTE 3chepn’MeHTa' CBABAHO
C KOJIEKTUBHEIM METOJOM ucCiefoBamus. B sToM ecrn ma-
BecTHOE oOnerdenme. Ecam Bu paGoraere B KOHTaKTe CO CIe-
HHATUCTOM II0 TIAHUPOBAHWIO DKCIEPHMEHTAa, TO HeT HeoO-
XofuMocTE pasbuparbcai B TOHKOCTAX Bcex MeromoB. Ho
'38T0 HaNo BHpaboTaTh oGMMA ABHK, 9T0 BOBCE He TaK TPOCTO,
Kak Raxerca. OnEa W3 3a/jad Hamedl KHECY KaK pa3 U COCTO-
HT B TOM, 9T0GH WOMOYb BaM B BHRIpa0OTKE TAKOI'O HabIKd.

Haroden, BH J0/KHEN ACHO MOHUMATH, YTO BOBCE He BCe
Ha CBeTe HKCIepHMeHTABHES 34Xa%d Hamo 06A3aTelbHO pe-
IIdTh ¢ HOMOINGI0 NIAHNPOBAENSA HKCOepHEMeHTa. Tak, B pAle

-cllydaeB 00heKT MOKHO HabGmlogaTh, HO HM HeJb3sA YIpPaB-
nars. (Curyanum Omomor — ecrecTBeHHaH HOHYJIHIIHH, acr-
POHOM — TajaKTHKA U T. H.) 3pmecs MareMarmdecKuid amima-
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par mcmosnbayercs ANsA ONTEMANbHON o6paboTkm sKcmepm-
MEHTANBHHX JAHHHX, HO He /s TJIAHHEPOBAHMA HKCIEPH-
MeHTOB. IlnammpoBaEMe — He NaHameA or BCeX OGex, HO
MOIHHHA HHCTPYMEHT NCCAeJOBAHUA, eC/IH IIPHMEHATH ero
B OOAXOAAIMX CIydasX.

- Beras Ha myTh HM3yYeHHA METOIOB IIaHUPOBAHHA, BHI,
KOHE4YHO, HE CMO;KeTe OTPAHMIUTHCA 5TOH KHIKKOH. Bexb
MBl PacCMOTRENH TOABKO OAWH M3 MHOFMX METONOB LUIAHWPO-
BaHUs HKCOepuMeHTa. Brepenu Bac ;KaeT MEOTO MHTEPECHOTO.
Br mayumrecs paboraTh B MHOTOQAKTOPHEIX CHTyaIUAX
(oTcewBaTh HeCYmECTBeHHEe (AKTOPH, HCCIe0BaTh Kade-
cTBeHHHEe (PaKTOpH H T. A.), HCCIIeNioBaTh o6iacTh onTUMyMa,
MIaHHPOBATL NPOMBINIIEHHHHA HKCHEPUMEHT, HCIOJB30BATH
NMIaHAPOBAHNEe NpU OPOBEPKE TeOPeTHIeCKUX THIOTe3 M IpH
DOCTPOSHMYE JHATPAMM COCTAB — CBOHCTBO ... CroBOM, mepen
BaMM OTKpoercs HOBHIA Mup. Uro6wm moMmour BOHTH B Hero,
MHI HaIMCAJIH caepyloluil, mocaefuui naparpad sTod raasL.

12.3. Yro uurarn?

KoHKpeTHEE CCHUIKH COJleP/KaTes MpsAMO B TeKcTe. 34ech
MH XOTHM YKa3aTh HeK0TOpHe o6mue paboTa. dTOT mepeveHb
He IpeTeHAyeT Ha TOJHOTY, ero 3ajgada — CIYKHTh OPHMeH-
tupoM. Hpome Toro, orpaEmumMcs ToabKo paGoramm, KoTo-
pHe H3TAHH Ha pPYCEKOM A3HKe. UToGH 370 OrpaHMYeHHe
He KaszaloCh CYIIECTBeHHHM, yKa:xem Ha o06zop: 0. II
Agnep, 0. B.T'panoBcxuit. «O630p npuKIagamHx
pabor mo naEmpoBaHWI0 dKcmepumenrta». M., Mag-so MI'Y,
1967. B w»roM obaope comepskarca cesinkm Ha 800 pa60T,
B KOTODHX NJaHKPOBAHIE OHKCIIEDHMEHTA MCHOJb30BAJOCH
B CAMHIX PasHOOGPA3HEIX 06JIACTAX WCCIeOBAHUA.

0630p Gosee paHHHX PaboT CONEPIKUTCA B yrke 3HAKOMOM
pam Kuure: B. B. Haaumon, H. A. UeproBa.
«CraTHCcTH9eCKHe MeTOAH MJIAHAPOBAHUA HKCTPEMaJbHEIX
SKCIepUMeHTOBY. B KHUre paccMaTrpuBaeTcsa GOJBIIMHCTBO CO-
BpEMeHHHIX MeTofoB IiaarupoBaHusa. Cienyer, OfHaKO, 0T-
MeTHTh, 4TO OHA PACCYATaHA HA 9HTaTe]A C TOBHIIEHHOH
MATeMaTHgeCKoM DOATOTOBKOM.

Mu ynomunamu ¥ Keury 10. II. Agnepa «Bsegenue
B IJIaHEpOBaHue sKcuepuMenta». M., usg-so «Meranaypruay,
1969, roropasa mnpefHa3HA9YeHA AJAA IEPBOTO 3HAKOMCTBA C
HOPeIMeToM,
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Vramem eme xaurm: Y. X u k ¢. «OCHOBHEG NPABIATH
niaEEpoBanus sxcuepumenTay. Msg-o «Mupy, 1967 u I, Tx.
VY aitaa. «Meronm nmomcka srcrpemymay., M., usn-Bo «Hay-
Ka», 1967. Coscem pasmmne, onrm o6e BBOJAT 9MTaTENR B MED
OJaHAPOBAHEA 3KCOEDHMEHTA.

Mnuoro womkpermmx palor cofepsmICH B cbopHEKax
MaTepHWaJOB HEPBOr0 M BTOPOTO BCEeCOIOSHHIX COBEIMAHUI
o0 NAaHEPOBAaHUIO skcmepumenta: «llmammpomamme sxcme-
pumenray. «Hayxa» 1966. «IIpoGaemMs nnaEmpoBaHAs 3KCcie-
puMenray, «Hayxay, 1969.

Perynapuo ny6Gamryer paboret RypHan «3aBojcKasd
aaGopatopusy B paspene «MareMaTHgeCKHE METOXH HCCJIe-
JIOBaHUAY. ‘

Mu HafeeMCA, 970 STHX YHKasaHU# JOCTATOYHO, 4TOOH
BEL CMOIVIM [BUTAaTHCA [alibllle CaMu,

12.4. Tlocuepuee pe:ome

Mu mosaraeM, 94To, IPOYTA BCe NPEABAYINHE CTPAHMI[H
BH YCBOMJM MaTepHajn W Temeph 3HaeTe, 970 B HEKOTOPHIX
OPAKTHUIECKH BayKHHX CJIydadX HMeeT CMEICI ITAHUPOBATH
MHOTOQAaKTODHHI 5KCIEPUMEHT,

Y10651 ero peain3oBarh, HEOOXOAMMO TOTHO ch)opMmepo-
BATh IeJb UCCIef0BaHUA U BHOPATH no;[xop;ﬂm;nu eAUHCTBEH-
HH NapaMeTp OOTHMHU3aIlHH.

Ogenb BajKkHO, YTOOK MHOJKECTBO PAKTOPOB GHIIO MOIHBIM
# 9100H 0G'BEKT Y/0BIETBOPSAI TPeOOBAHMIO YIPABAAEMOCTH.

Torma, ecoIWm M3BEeCTHH YCJIOBMSA, B KOTOPHIX MpoIece,
B OPHUHIUIS, IPOTEKAET, IYCTH Jlaske CKOJAL YrogHo ILI0XO,
MOKHO ¢ TOMOMBI0 WHTYNTHBHHIX pelleHuii BHOpaTh Hyle-
BOofl ypOBeHL ¥ WMHTEDPBAJNE BapbUPOBAHUA (AKTOPOB. ITO
OTKPHBAeT BO3BMOKHOCTH Bhlfopa MOAXOAAMErc IJaaHa —
IpOOHON pemIuKH MIKW TOJTHOTO (PAKTOPHOTO YKCHePHMEHTA.

"Haubomee oTBercTBeHHAsT 4YacTh PalOTH — pealmsamus
miaHa. 37ech Tpe6yeTcA BHICOKad KYIbTYpa.oKCIepHMeHTa,
THIaTeJbHOe COOJIIONeHNEe YCJIOBMY, DaHIOMH3ALMA OIETOB.

OGpaGoTka pe3yahTaToOB ¢ MOMOMBI0 METO/la HAMMEHBIIUX
KBa/[paToB IPHBOJUT K MOJNYYeHUI0 MATEMATHIECKOH MOJeNH
00BeKTa B 061aCTH IKCOEPUMEHTHPOBAHUA B BHfe HOJIHHOMA
mepBoii cremenn. Ilocie monaydYeEEMA HONMHOMA IPOBORMTCSH
TIPOBEepKa ero AJleKBATHOCTM M’ CTATUCTHYECKON 3HAIAMOCTH
K05Q(HIEeHTOB,
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B 3T0OT MOMERT CHOBA UIDPHXOJWTCA BCTYNATh HA NYTh
OPAHATAA WHTYHTABHHX pemenuii. JTO CIOKHOE ¥ TOHKOe
Zelo, Tpebyomee HaBHKa. MH paccMorpenm psam THOEIHBIX
cayqaes,

Ilpm “6aaronpuATHOM HCXOmEe, €CIH B3TO0 HeoLGXOZEMO,
peasumsyercs IBUKeHHE II0 IPAJHeHTY—KPYToe BOCX 0[eHIe.

IIpomenypa KpyToOro BOCXOKJAGHHS B COYETAHMH C IPH-
HATHEM pelleHmA MUKINYeCKH IPOJOJIKAeTCH, MOKA He Ho-
CTHIAEeTCA ONTUMYM HJIHN HOKAa He HaliffeH HaWJIy9Ioimi BO3-
MOKHHI pesyJbTar.

Ecam omtnmym JoCTHTHYT, TO o0GHYHO BO3HUWKAeT 3afada
Macmrabuposarua. Ecam mer, To npmxomurcA paszbuparncs
B CATYAIME M IPOBEPATH HOBHE THMOTE3H.

.~ 3aBepmenue OTHEIBHLIX ATALOB M PaboTH B MEJIOM COIPO-
BOJRIAETCA WUHTEepOpeTanuell peaylIbTaToOB.

Bce BMecTe m coCTaBifeT NUNAHAPOBAHHE HKCIEPMMEHTa
MetonoM Boxca — YuicoHa TIpH moucKe ONTHMAIBHEIX YC-
JOBUA NpOBefeHHUsA IPOIECCOB,

Ho momosxpgure oTOpacHBarTh KHETY, OTBETHIE, IOKAJIyid-
cTa, Ha HOCHeJHHI BONPOC: KAK BH JyMaere, MOJKHO JH,
OpOYTA 3Ty KAUTY, OPAKTHYECKU IJIAHEPOBATH HKCIEPHMEHT?

Her. O6parurech ® OyHKTy 11.
He snato. O6parnrech K NyHKTY 12.
Ha. O6parnrtech K nymkry 13. o L

11. Ouenp Kamp, 970 BH HAOPACHO IOTPATHIN BPeMs:.
Cpaitte rEury B OYRUHHCTUIeCKHUiT MaraswH ¥ HaMguTe
KaKyo-HAOyas Oojiee IOJE3HYIO . [JIA Bac.

12. Bu He 3HaeTe, MOKHO 1M MCHOIB30BATH T0, 0 deM
BH IPOYJIM, HA HpPAKTHKe.

M Toxe He 3HaOM.

Hasaiite obpaTEMCA K TPaKTHKe H nonpoﬁyeM BLITL
MOeT, BaM GyieT COMyTCTBOBATH yAada. Bo BCAKOM cnyqae,
MBI JKeJaeM BaM bTOTro.

’13 Mu GnarogapuM BAC 32 KOMILINMEHT, OJHAKO HE TOpO-
puTech ¢ Bumofamu. OGparaTech Temeph K NPAKTAKE W, KOI-
JAa BaM INpeACTaBUTCA Ciaydal, BOCHOAB3yHTECH TEM, 9TO
BH Y3HAIHM U3 3TO¥ KHUTH.

Henaem BaM ycmexa!

' o+

Ircnepumenm oxowuen, 08a 30pascmsyem  skcnepumenm/
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