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I'naa 6. IPOI'HO3UPOBAHUE TEXHHUYECKOI'O
COCTOSAHUA Q2JIEMEHTOB U PJY

6.1. IllousiTHE NPOTHO3UPOBAHUSA U €r0 KiIacCcuPUuKaAUMSA

PaccmoTpeHHble paHee METO/Abl OLEHKHM MOKa3aTelied HaJleXHOCTHU
JalOT yAOBJIETBOPUTEIbHBIE IS MPAKTUKU PE3ydAbTaThl IPU PaCCMOT-
peHuu Oosibmioro uucia uznenuid. Hanpumep, BeposiTHOCTh 0e30TKa3-
HOM paboTwl TeneBuzopa P(t) = 0,95 nns Bpemenu ¢ = 500 u o3Havaer,
YTO B CPEJIHEM 5 TEJIIEBU30POB U3 KaXJI0W COTHHU OTKAXYT paHbIIe
MomeHTa BpemMeHHu ¢t = 500 u. Ilokymas TeieBU30p, KaXIblil U3 HAac HeE
X0TeJl Obl OKa3aThCs BIAJENIBIEM OJHOTO U3 MITU HEYJAAYHBIX DK3EMII-
JASIPOB.

Posib nporHo3upoBaHus B HacCTOsLIEEe BPEMs BO3PAacTAET B CBS3H C
CO3/1aHUEM YHHUKaJIbHBIX PaJUOIICKTPOHHBIX KOMIIJIEKCOB, OOBIYHO B
OYEHb MAaJIOM KOJHYECTBE, a TAaKX€ B CBSA3M C MOBBILIEHHEM TpebO-
BaHUM K HajgexHocTu PDY (kocMuueckas amnmapatypa, amnmnaparypa BoO-
€HHON TEXHHUKHU M T.II.).

[IporHo3upoBaTh — 3HAYUT NpeJCKa3blBaTh OyJyllee COCTOSHHUE
00BbEKTa UJM MOBEJAECHHUE NMpOIlecca HA OCHOBE pacCcCMOTpeHUs GaKTOpPOB
U SBJIEHHUN, KAK-TO CBA3AHHBIX C 00BEKTOM MM MPOIECCOM.

PesynpTar mporHo3upoBaHHUS KpaTKO Ha3bIBAIOT MNporHozom. B
camMoM o0IIeM ciydae NPOTHO3UPOBAHHE MOXHO pa3JeluTh Ha JBa BU-
Ja: 9BPUCTUYECKOE U MaTEMAaTHUYECKOE.

[Ipu »BpUCTHYECKOM NPOTHO3UPOBAHHUU NPOTHO3 MOJYy4YarT Ha
OCHOBE CYOBEKTHBHOTO B3BCIIMBAHHUS COBOKYMHOCTH (aKTOPOB, OOJb-
masi 4acTh M3 KOTOPBIX MOXKET HOCHUTh KadyeCTBEHHBbIM Xxapaktep. Pe-
3yJAbTAaT NMPOTHO3UPOBAHUS B JAaHHOM CJydyae BO MHOIOM 3aBUCHUT OT
OMbITA U UHTYUIIUU UHKEHEpPA.

[Ipy maremMaTHudyeckoM MPOTHO3UPOBAHHU pPe3yabTaT (HOPMUPY-
€TCd Ha OCHOBE MoJiyueHHUss MHpopManuu o0 0OBEKTE MIM MPOILECCE C
nocineayrwoiein obpaboTrkoit ee dopMainM3zoBaHHBIMU (MaTeMaTUUYECKHU-
MH) METOJaMHU. 3/1€Ch PE3yabTaT BO MHOTOM 3aBUCHUT OT T€X NapaMeT-
POB, KOTOpbIe KOHTPOJUPYIOTCS WU U3MEPAOTCA y 00BbEKTa UIHU MPO-
necca, a Takke OT MaTeMaTHYECKHUX METOJ0B 00paboOTKH 3TOU MHPOP-
MaliH.

B nutepatype mpuBOASTCS pa3ziIMUuHBIE CXEMBl KJIAaCCHUPHUKAIHUU
METOJ0B TporHo3upoBanus. OmHa U3 BO3MOXHBIX CXEM KJacCHUpHUKa-
IIMM METOJO0B MPOTHO3UPOBAHUS MMOKa3zaHa Ha puc.6.1.

I'pynnosoe npocnoszuposanue — 3TO TaKOo€ NPOTHO3UpPOBAHHUE,
IpU KOTOPOM MPOTHO3 B PaBHOW CTENEHH OTHOCHUTCS K JHOOOMY 3K3EM-
nIsipy paccMaTpuBaeMoid BBIOOpPKH. B MHXeHEepHOW MpPaKTHUKE pPe3yib-
TaT NIPOTHO3UPOBAHUSA YAaCTO MOJYYalOT B BUJAE BEPOSITHOCTU TOTO, YTO
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[Iporuo3upoBanue
OBpUCTHYECKOE Maremaruueckoe
I'pymnmosoe HNunuBunyansHOE
(IpOrHO3UpPOBAHKE JIJIsT aHCAMOJIs) / \
DKcTpanoiasuuen PacnoznaBannem
o0pazoB
/ \ (110 mpu3HAKaM)
[Tpsimoe O6patHoe

Puc.6.1. Cxema kiaaccupukannu MeTo10B NPOrHO3MPOBAHMA

OCHOBHOW (YHKLUMOHAJIbHBIM mapaMeTp 00BbEKTa WUIM Hpouecca OyAer
HaXOJAMUTHCS B 3alaHHOM JHamna3oHe, T.€. B BUJAE BEPOATHOCTHU
P(Ymin <Y < Ymax) >
rae y — OCHOBHOW  (YHKIMOHAJIBHBIM  mapaMeTp OOBEKTa
WU TIpoIecca;
Vinin. Vmax — TPAHHIBI THAMA30HA.

I[Ipu unoueuoyanvnom npozHo3upoéanuu KOHTPOJIHUPYIOTCSH OI-
peneNeHHbIe TapaMeTphl KOHKPETHOTO JK3eMIUIsApa HU3JENIUs WU pea-
AW3aluu Ipoiecca, U N0 pe3yiabTaTaM MaTeMaTHYecKOod o00paboTku
KOHTPOJHPYEMBIX MapaMeTPOB NMPUHUMAIOT pelieHue o0 ypoBHE Kaue-
CTBa MJU OYyAYIIETr0 TEXHUYECKOTO COCTOSHUS 3TOr0 dK3EeMIsipa U3Je-
aus ua|M mporecca. EcTecTBeHHO, pe3yabTaT MPOTHO3ZHMPOBAHUS B JlaH-
HOM CJIydae OTHOCHUTCS K TOMY 3K3eMIISAPY, MapaMeTpbl KOTOPOTO KOH-
TpoJUpoOBaiuch U obpabarwsiBanuch. B manpHelmeM KOHKPETHBIM JK-
3eMIsip OyaeM Ha3biBaTh (0003HAYaTh) KakK j-M IK3EMILIAP.

6.2. IlpueMbl BHINOJHEHUS 3BPUCTUYECKOTO
NMPOTrHO3UPOBAHUS

OAHUM U3 IPUEMOB IBPUCTUUYECKOTO NPOTHOZUPOBAHHUS SIBJISIFOTCS
METOJIbl SKCINEPTHBIX OLEHOK. CyTh METOJOB COCTOUT B CIEAYIOLIEM.
[Ipeamnonoxkum, 4TO HaAO CAeJlaTh IBPUCTUYECKOE MPOTHO3UPOBA-
HUE KaKoW MO0 XapaKTePUCTHKH DJIEMEHTA, HapUMEpP MHTCHCUBHOCTHU
OTKa30B 3JE€MeHTa A, KoTopas OyJaeT UMETh MECTO B MOMEHT BpEMEHHU
t = 2010 roa. B Hamem pacnopsikeHUH UMEETCs MHOXeCTBO (pakTopoB 00
WHTEPECYIONIEM THIIE 3JIEMEHTAa M €ro xapaktepuctuke A. YacTb U3 HUX
HOCHUT KOJHYECTBEHHBIN XapakTep, Hampumep, 3HaueHus A B 1970, 1975,
. TOJaX, a 4aCTh — KaYE€CTBEHHBIH (3KOHOMHUYECKOE COCTOSIHUE MPEeANpH-
ATUN OTpacCiu, NePCHEeKTUBBI MOABICHUS HOBBIX TEXHOJOTUHN U T.I.).
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Jns monay4eHus 9BPUCTUYECKOTO MPOTHO3a GOPMUPYETCs Tpymma
CIEIMaTNCTOB-2KCIEPTOB B KOJMYECTBE 7 YEIOBEK M3 YHCJa pa3padboT-
YHKOB 3JIEMECHTA M €Tr0 TEXHOJOTHHU, CICIUATUCTOB MPEANPUITUN — U3-
TOTOBUTEJIEH DJIEMEHTOB, CHEIHUATUCTOB IO HAJCKHOCTH, JIUI[, DKC-
IIyaTUPYIOUMIUX 3JEMEHTHl B COCTaBe ammapaTypbl, CIEIHATUCTOB pe-
MOHTHBIX opraHu3anuii u T.n. ChHopMHUPOBAHHOW TpyMNIe JKCIEPTOB
npeajaraeTcs MaTh KOJUYCCTBCHHYIO OIEHKY MHTCHCUBHOCTH OTKa30B
A Ha OCHOBE MMECHOIIEHCSI KOJHMUYECTBEHHOW M Ka4eCTBEHHOW MHpoOpMa-
OUH, TPUYEM OIleHKAa JOJKHA OBITh JaHa KaXXJbIM JKCIEPTOM HE3aBH-
CHUMO OT APYTHX DKCHEPTOB. Pe3yIbTUPYIOMYIO OMEHKY A,, XapaKTepH-
CTHKH A Jajee MOJIy4aroT MyTeM YCPEIHEHUS ONEHOK, CACIaHHBIX pPa3-
HBIMU dKcnepTtamMmu. Hemmoxue pe3ynbTaThl JaeT yCpPEIHEHHUE C YUETOM
KBaJIM(UKAIIUU, OTBITAa U UHTYHUIUH DKCIEPTOB. B 3TOM ciiyyae MmMojb-
3YIOTCS BBIpaXCHUEM

n
2ok,
M :’:1,1—, (6.1)
2.0,
i=1
rjae A; — KOJHWYEeCTBEHHAs OICHKAa XapaKTePHUCTHKH A, CIACIaHHAS [-M
AKCIIEPTOM;
0; — BECOBOW KOAPPHUIMEHT i[-TO DKCIEpPTa, yCTaHABIMBACMBIN
AJIsl HETO B 3aBHUCHMMOCTH OT KBaJlU(PUKAIMU, ONIBITA, HHTYH-
MU U T.II.

OmnpeneneHue BECOBBIX KOIDDUIIMEHTOB O; SIBJISAETCS OTBETCTBEH-
HOW W HempocToW 3amadeii. OOBIYHO HMX yCTaHABJIUBAKOT TaK, 4YTOOBI
BBIMOJIHSAJIOCH YCIOBHUE

> o =L
i=1

B sToMm cnyuae BeipaxkeHnue (6.1) ynpomaeTcs u IpuHUMAET BUJ

6.3. XapakTepucTruka MHAUBHUAYAJbHOIO
NPOTHO3MPOBAHUS C HCNOJb30BAHUEM
METOJA0B IKCTPaANOJsIIUHU

[Ipy ucmonbp30BaHUM METOJOB JKCTPAMOJAINUU HadalbHOE CO-
CTOSTHHE j-TO dK3eMIUIsAipa 00bEKTa UM pealin3aluu mpoiecca 3agaercs
3HAYEHUSIMU OCHOBHOTO (QYHKIIMOHAJIHLHOTO MapaMeTpa y 3TOTO0 00BEKTa
WJIM TpOIlecca, MOJYYEHHBIMU B KaKHE-TO Ha4adbHBIE MOMEHTHI BpeMe-
HU OT t; A0 t; (puc.6.2).
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Puc.6.2. K Bonpocy Puc.6.3. K Bonpocy
00 MHIMBHIYAJLHOM POTrHO3HPOBAHUH 06 odpaTHOM
METOA0M IKCTPAMOJIAIUI NPOrHO3MPOBAHUH
[Ipy 3TOM IOJI)KHO BBINOJIHATHCS YCIIOBUE
O<0<...<l<<typ,
rue t; — i-1 MOMEHT BPEMEHHU, B KOTOPBIA MPOU3BEACHO HAOJIIO/IE-
HUEe (QYHKIMOHAJIBHOTO TMapaMeTpa j-TO 3K3eMIIIpa;
=1, ....k;
G) 4. N 6
yY(t;) HabmoaeMoe 3HaueHUuEe (PYHKIIMOHAJIBHOTO IMapaMmerpa y

j-TO 3K3eMIsipa, COOTBETCTBYIONICE MOMCHTY BpPEMCHH
li;

k — KOJIMYECTBO JUCKPETHBIX OTCYETOB (HaOmwoneHui) QpyHK-
IMUOHAJBHOTO TTapaMeTpa j-TO dK3EMILIsIpa;

tap — 3aJlaHHO¢ BpPEMs NMPOTHO3UPOBAHUS, T.€. MOMEHT BPEMECHH,
JUIE KOTOPOTO HMHTEPECYITCS COCTOSIHHEM O0BEeKTa WU
npoiiecca.

3HaueHHus (YHKIHOHAIBHOrO mapamerpa y”’, momydeHHBIE B MO-
MEHTBHl BPEMEHHU ¢y, ... t, OyJIeM Ha3blBaTb Hpeodvicmopueil mpolecca
WJIN TIpeAbICTOpUe PYyHKIIMOHAIBHOTO MTapaMeTpa j-To dK3eMIspa.

TexHUUYECKOE COCTOSSHHE 00BbEKTa UM Mpollecca B OyAyHmuil Mo-
MEHT BPEMEHH ¢, ONMUCHIBAETCS 3HaueHWEM (PYHKIMOHAJIBHOTO Tapa-
MeTpa y(j)(tnp), COOTBETCTBYIOIIUM d3TOMY MOMEHTY BPEMEHH.

[lenp paccmMaTpuBaeMoro NpOTrHO3UPOBAHUS COCTOUT B TOM, YTO-
Obl MO MPEABICTOPUU j-TO IK3EeMIUIsIpa 00beKTa MIJIHK NIpollecca yKaszaTh
3Ha4YeHUe ero @YHKIUMOHAJIbHOTO IMapaMmeTpa, KoTopoe OyJeT co-
OTBETCTBOBATh MOMEHTY BPEMEHHU .

Nuorpma mpu TakoM MNPOTHO3UPOBAHUHM HHTEPECYIOTCS HE 3Haue-
HUEM y(j)(tnp), a MOMEHTOM BPEMEHH fy, = l;4y, KOTJAa QYHKIIMOHATHHBIN
nmapamMeTp y j-To 3K3eMIJIsipa JOCTUTHET OMPEEICHHOTO KPUTHUECKOTO

YPOBHSA Yy, (puc.6.3).
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Torna, He moXupmasich OTKasza, HMCIOJb3Ys PE3yJbTaThl MPOTHO-
3UpPOBaHUS, 3a0TaroBpeMEeHHO, €Ile O MOMEHTa BPEMEHHU f,,, MOXHO
3aMEHHUTh YCTPOMCTBO APYTUM DK3EeMIIasipoM. B Takux ciaydasx ropo-
psAT 00 0OpaTHOM MPOTHO3UPOBAHUM.

[Ipy mpoTHO3UpPOBAHMU METOJAMHU OHKCTPAMOJSIIUU Ha MpoMe-
KYTKE OT OT t; 0 t; BeIpabaTteiBaeTcs pabouuii pecypc POV, mostomy
€ro menxecooOpa3Ho BHIMOJHATH HA dTale dKCIUIyaTallul YCTPOUCTB.

6.4. Illpuempbl pemieHUs 321249 UHAUBHUAYAJbHOT O
NMPOTrHO3UPOBAHUS C HCNOJb30BAHUEM
METO0B 3KCTPANOJALNUHA

Pemenune paccMaTpuBaeMblX 3ajlad IPOTHO3UPOBAHUS MOXKHO pas-
OUTH Ha JBa HTaIma.

1. BpiOGop moaeam mnporHosupoBanusa. B kauecTBe Mouenei
OPOTHO3UPOBAHUS HCHOJB3YIOT MaTeMaTU4YE€CKUE BBIPAXKEHHUS, C IO-
MOIIbIO KOTOPBIX OyIyT ONpeneNsiThbCsi NMPOTHO3HbIE 3HAYEHUS (PYyHK-
UOHAJbHOTO MapaMeTpa j-ro 3K3eMIispa.

2. Dkcerpanoasiuus npouecca. CoOCTOUT B MPEANOI0XKECHUU, UTO
3a mpeJeidaMu NpeAbICTOPUU PYHKIIMOHAJIBHOTO MapamMeTpa y OH OyJner
U3MEHATHCSA MO TAKOMY € 3aKOHY, KaK M Ha y4yacTKe MPEIBbICTOPHUH.
3aKaHYMBAETCS dKCTPAMOJSAUUSI PACUETOM C NOMOIIBIO BBIOPAHHOW MO-
JeJd MPOTHO3UPOBAHHUA MNPOTHO3HOTO 3HAYEHUS Yy [ j-3K3eMIUIspa.
[Tpu HEOOXOJAUMOCTH OIEHUBAETCS TOYHOCTH TPOTHO3UPOBAHMUS,
OOBIYHO HAXOJUTCA JIOBEPUTEJIBbHBIM HMHTEpBaAJ I BEJIUYHUHBI
y?(twp), T.e. KpOME TOUEUHOTO YKa3bIBAIOT TAKXKE HMHTEPBAlbHbIMH
IpPOTHO3.

OCHOBHBIMU TpeOOBAaHUAMHU, NPEABABIAEMBIMH K MOJAEIU MpPO-
THO3UPOBAHMUS, SIBISIOTCS CIEAYyIOUIHE:

a) TOYHOCTbH ONMCAHMUA MapaMeTpa y JUis j-TO 3K3eMIJsipa Ha yda-
CTKE MPEIBICTOPUU;

06) mpocToTa MaTeMaTHU4YeCKOW 3aMuUCH;

B) HECJIOXHOCTbH MOJyUYEHUS Ha MPaKTUKE.

B kauecTBe Mojenel mMporHO3UPOBAHUS OOBIYHO BBIOMpAIOT 3Jje-
MeHTapHble PYHKIUU UAW MOIUMHOMBI. OHM BO MHOTOM OTBEUYAIOT yKa-
3aHHBIM TPEOOBAHUSIM.

Bpi6op Moaenu MNPOTrHO3UPOBAHUS OCYIIECTBISIIOT CHEAYIOIIUM
obOpa3zom. HabGnronaeMbie 3HaueHUs mapaMeTpa y COCAMHSIOT MIaBHOMU
KPUBOM JIMHUEW U MO €€ BUJY BBIJBUTAIOT MPEJAINOJIOXKEHUE O Haubojee
ynadyHoi Mojaenu. Eciu Ha ocHOBe aHalnM3a PU3UYECKUX OCOOCHHOCTEH
napaMeTpa y yJaaeTcs BBIABUTHh 3aKOH €ro M3MEHEHHUSA, TO 3TH JIaHHBIC
HEOOXOJMMO B TEPBYI OUYEpEJb HCIOJB30BaTh NPHU BBIOOpE MOJIEIH
nporuo3upoBanus. llpu oTcyTcTBUHM (U3UYECKUX TMPEACTABICHUN
O MEXaHU3M€ U3MEHEHHUS )y M HEONPEIEIECHHOCTH BHUIAa KPUBOU
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HEOOXO0MMO MPOBEPUTH AJS ydyacTKa NPEAbICTOPUU HECKOJIbKO MOJe-
nen. Jlydmen w3 yucia ONpoOBEPSAEMBIX CUHUTAETCS Ta MOJEIb HNPOTHO-
3UpOBaHUS (o(t), Ui KOTOPOW BBINOJHSAETCS YCJIOBHUE

k
$[(0)-ol6)] > min, 62
i=l1
rae o) — 3HaveHue QYHKIMOHAIBLHOTO IapaMeTpa y, MOJACYUTHIBAE-
MO€ 110 MOJenu o) MyTeM MOACTAHOBKH B HEE 3HAYECHUS
t =t,.

C nmomombio 3anucaHHoro kpurtepus (6.2) B paMKax KOHKPETHOM
MOJIEJIM IPOTHO3UPOBAHUS ONPENCHSIIOTCA TaKXe Jy4yllnue 3Ha4YEeHU KO-
3bdueHTOB MOJENIHU go(t).

B psae cnydaeB nydmue pe3yiabTaThl JaeT NOAXO0J, IPU KOTOPOM
pa3iuuHble HaOMIOAEHUS UMEIOT pa3Hblil Bec: Hanpumep, 6ojee paHHUE
HaOJNIOJEHUS MOTYT MCIOJb30BAaThCS C MEHBIIUM BECOM, YeM HOBbIEe. B
3TOM Cllydyae METOJ HaMMEHBIIUX KBaJApaTOB TpaHcPopMuUpyeTCd B Me-
TOM "B3BENMICHHBIX HAMMEHBIIHX KBaJApaToB'", ABIAOMUICS 0onee 00-
muM MetogoM. HeunsBecTHbie KO3 GUIUEHTH MaTeMaTUYECKONW MOAEIHU
NPOTHO3UPOBAHUSA HAXOISAT, UCXOIS U3 YCIOBHA

k
2 ai[y(J)(ti)_ o, )]2 — min, (6.3)
i=1
rje o; — BEC [-r0o KBajpaTa pa3HOCTHU, MEHAIIIEHCS OT HAOMIOIEHUS K
HaOJII0ICHUI0, OOBIYHO MO ONPEICICHHOMY 3aKOHY.

[Ipu mporHo3upoBaHuu Kputepuin (6.3) MUPOKO HCIOJIB3YyETCS B
ciydasix, Korja Bec HaOJIoIaeMblX 3Ha4YeHUW YyOBIBaeT MO TeOoMeT-
puueckoit mporpeccuu. [lo 3ToMy Bompocy aapecyem yurtatens K pabo-
Te [29].

TO4YHOCTHh U JOCTOBEPHOCTh MPOTHO3UPOBAHUSA C UCIOJIb30BAHUEM
METOJ0B PKCTPAMOJSIIHUN 3aBUCUT OT IJIHUTEIbHOCTH NMPEABICTOPHUH, IIIa-
ra NIporHo3MpoOBaHUs, T.€. UHTEepBalia (#;, f,,), @ TAKXKE OT BUAA MOJE-
J¥ IPOTHO3UPOBAHHS.

O TOM, HacCKOJIbKO MOXHO JOBEPSATHh MPOTHO3HOMY 3HAYCHUIO, CY-
ISIT IO BEJIMYHMHE OBEPUTEIHHOTO MHTEpPBaNa, COOTBETCTBYIOIIErO 3a-
JaHHOW NOBEPUTEIBHOW BeposTHOoCTH Y. Ompenensisi MOBEpUTEIbHBIN

MHTEPBAJ 1JIsI BEJIUYUHEI y(j)(tnp), MOJIYYalOT UHTEPBAJIbHBIN IPOTHO3
1o = [y“)(tnp) — Ay D) + Ay(”l (6.4)

rae y(’)(tnp) — TOYEYHBIW NMPOTHO3, MOJYYAaEMbIN IJIA j-dK3EMIIsSIpa IO

MOJCJINU IPOTHO3UPOBAHHUSA NYTEM MNOJACTAHOBKH B HEE
3HAYCHUSA [ = Iyp,
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Ay — Bosmoxmas ommnGka B ompexemenun Y (fy,), T.e. pac-

XO0XKJIEHUE MEXIY TOYECYHOU OLIEHKOU y(’)(tnp U HUCTHUH-
HBIM 3HA4YCHHUEM B MOMCHT BPEMCHHU [ = f, .

Kak oTmeuaercs B nuTepaType, JOBEPUTEIbHBIA MHTEpPBAJ BHIA
(6.4) MoxeT OBITH HaWJIEH B Cllydyae MCIOJH30BAHUS JUHEUHBIX MOJE-
J€N NPOTHO3UPOBAHUSA U MOJEJIEN, NMPUBOAUMBIX K JUHEHHOU — IKC-
NOHEHIMAaJbHBIX, NOKA3aTEIbHBIX, JOTAPUPMHUUYECKUX U T.O. [29].

6.5. O0mas xXapaKTepuCTHKAa HHAMBUAYAJbHOIO
NPOrHO3MPOBAHHUS PACIIO3HABaAHMEM 00pa3oB

DTO NPOTHO3WPOBAHUE OCHOBAHO HA HCIMOJb30BAHHUH, TAK HA3BI-
BaeMbIX, MHGOpMaTUBHBIX mapameTpoB. [lon uHPopmaTuBHBIM mapa-
METPOM TIOHMMAKT TaKOW JIEKTPOPHU3UYECKHUN mapaMeTp H3JeIus,
3HaUYe€HUE KOTOPOTO B MOMEHT BpeMeHHU ¢ = 0 HeceT MHPOpMAIHUIO O
TEXHUUYECKOM COCTOSHHUHU WU KAa4eCTBE U3JEJUS B OyaylieM, T.C. IPH
t- tup, TAC Iyp — 3aJaHHOC BpEMs NPOTHO3HMPOBAHUA.

Hnsa m3genuit POC ucnonb30BaHUe JUIIh OJHOTO HHPOPMATHUBHOTO
nmapamMeTpa MOXET NPUBECTU K 3aMETHBIM OIMMUOKaM, MO3TOMY Ha Mpak-
THUKE MCIOJIb3YIOT COBOKYIMHOCTh HHPOPMATUBHBIX MapaMeTPOB, KPATKO
Ha3bIBAEMBIX IPU3HAKAMHU.

COBOKYNHOCTh MPU3HAKOB, M3MEpPEHHas AN j-TO HJK3eMIIspa B
MOMEHT BpeMmeHu ¢ = 0, o6pa3yer kak Obl 00pa3 3TOTr0 ’K3eMIIApa. 3a-
nadya MHAUBUYAJIbHOTO MPOTHO3UPOBAHUS COCTOUT B TOM, 4YTOOBI mpa-
BUJIBHO paclmo3HaTh 3TOT o0pa3, T.€. MPaBUJbHO yKa3aTh TEXHUYECKOE
COCTOSIHME WJIM YPOBEHb HAJEXKHOCTH JAAHHOTO AK3eMIisipa Ajs Oyay-
IIer0 MOMEHTa BPEMEHHU ¢ = f,,. OTCIO/1a MOHITHO U Ha3BaHUE — UHAU-
BUJyalbHOE MPOTHO3MPOBAHUE pacO3HaBaHHUEM 00pa3oB.

I[Ipu >TOM BHAE NPOTHO3UPOBAHUSA PEUIEHHUE O TEXHUYECKOM CO-
CTOSIHUM M3JEJHS NMPUHUMAKT NYTE€M OTHECEHHUS €ro Ha MOMEHT Bpe-
MCHH ! = Iy, K OTHOMY M3 KJACCOB II0O YPOBHI HAaACKHOCTH.

B nmpakTuueckuXx NPHUITOKEHHUIX HAXOAAT WUPOKOE NMPUMEHEHHE
Pa3HOBUJAHOCTH  METOJAOB  HHAMBUAYAJIbHOTO  MNPOTHO3UPOBAHUS,
npu KOTOPHIX POY uiu 371€eMEeHTHl OTHOCAT K OJTHOMY U3 ABYX KJIAaCCOB:

K, — kmacc HaJeXHBIX IK3EMILIAPOB;
K, — xnacc HeHageXHBIX (A€(PEKTHBIX) IK3EMILISIPOB.

Cnenyer MMeTh BBHIY, YTO KJacC 3K3EMIJISAPOB COOTBETCTBYET
MOMCHTY BPEMCHHU ¢ = .

JInd NpuUHATUSA PpELIEHUs O Kjacce DJK3eMIUlipa Ha MOMEHT
BPEMCHHU ! = f, HAAO paclojaraTb TaK Ha3bIBACMbIM IIPOTHO3UPYIOIIUM
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NpaBUIOM. DTO NPABUJO JOJKHO MOKAa3bIBaTh, KaK MO YUCJICHHBIM 3Ha-
YEHUSAM NPU3HAKOB j-TO J3K3eMNJasApa, U3MEPEHHBIM B MOMEHT BPEMEHMU
t = 0, IpUHUMATh PEIICHUE O KJIACCE DTOTO DK3EMIJIApa B MOMEHT Bpe-
MEHU [ = [yy.

[Iporno3upyemoe npaBuiao UIIYT B BUJIE

jeK,, ecin F(xl(j),..., x,ﬁf'))z Py;

. . (6.5)
jeK,, ecnn F(xl(f),..., x,(cf))< Py,

rge x\”,..,x\") — 3HaYeHW MPU3HAKOB j-TO JK3EMILIAPA B MOMECHT
BpemeHnu ¢ = 0;
F(xf”,...,x,ﬁ”) — 3HaAYeHHUEC pemarineid QyHKIUU, TOACYUTAHHOE IS
J-TO DK3EeMILIApa;

k — KOJIMYECTBO NMPHU3HAKOB, MCIOJb3yEMBIX NpPHU peuie-
HUM 33aJa4¥ MHIUBUAYAJIbHOTO NIPOTHO3HUPOBAHUS;

Py — nopor (roBOpAT TAKKe KPUTEpPUil) pa3aeiaeHus Kiac-
COB, ONpeAeNsieMblil AKCIEPUMEHTAIbHO, UCXOSI U3
YCIOBUS Jy4LIEro pa3fAeieHus KIacCoB.

[Iporro3upyromue mnpa-
Ky K BUJIO 3alMCaHO B IpeEn-
MMOJOXEHUHU, YTO JIydylle-

S CTOSHUIO U3JCIUMN, T.C.

+P0 F 3K3eMIsipam kiacca K; B
cpenHneM  OyayT  COOT-

Puc. 6.4.CooTBeTcTBHE pemaroniei BCTCTBOBAThH Oonpmue

¢ynkuuu F kiaaccam 3HAYEHUS pemaromen

¢byuxkuuu  F, a  9k-

seMmmasipam kijacca K, — MeHbmue 3HaueHus (puc.6.4). Pemaromas

GYHKIHSA MOKAa3bIBAE€T, KAKHE MAaTEMaTUYECKUE UJIH JIOTUUYECKHUE Olepa-
MU HAaJO0 BBINOJHUTH CO 3HAYEHUSAMH NPU3HAKOB JAHHOTO J3K3eMILIsSIpa
U31€IUsA, U MOXET HE UMETh KOHKPETHOTO (PU3UUYECKOTO CMBICIA.

B pe3ynbpraTre NOACTAHOBKM 3HAYEHUU NPHU3HAKOB j-TO JK3EMII-
Jspa B pelIalOIY (QYHKIHIO F MOJydyUM Kakoe-TO 4YHUCIO0, KOTOpOoe
CpaBHUBAETCsA CO 3Ha4YeHUeM nopora Py, B 3aBucuMOCTH OT pe3yibTa-
TOB DJTOr0 CpaBHEHUS MU NPUHHUMAIOT pEIIEHHE O Kjacce j-TO DK-
3eMIispa.

JIng 1nosiydeHUs NPOTHO3ZUPYIOWIErO0 INpaBHUila HYXHBI Ipel-
BAapUTEJbHBIE MCCIEIOBAHUSA MHTEPECYIIIEro Hac BHUAA U3JeNus. DTHU
UCCIIeIOBaHHUs 00s3aTE€IbHO BKIOYAKT UCIBITAHUS HAa HAJEKHOCTh OIl-
peleIeHHON BBIOOPKHU U3J1€JIUN B TEUEHUE BPEMEHHU ¢ =f,.
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6.6. XapakTepuCTUKU OIMOOK NPOTHO3MPOBAHUA
B MeTOJaX HHIMBHU/AYAJbHOT0 NPOTHO3MPOBAHUS
pacno3HaBaHueM 00pa3oB

[Ipu ucnonb30BaHUM METOJAOB MHIMBUAYAJIbHOTO MPOTHO3UPOBA-
HUS pacrno3HaBaHUEM 00pa30B BO3MOJKHBI OMUOKH CHEAYIOMMUX BUAOB:

a) OTHECEHHuE IO pe3yJbTaTaM MNPOTHO3UPOBAHUSA B JeHCTBU-
TeJIbHOCTHU Ae(eKTHOTO 3k3eMIuisipa (kinacc K, K Kiaccy HaJeXHBIX K-
3eMIIsIipoB (kiacc Kj). OTu omuOKH OIEHUBAIOTCS BEPOSATHOCTHIO pjy,
XapakTepu3ymllel 3HadeHHE pHUCKa NoTpedurtensi. DTO 3HAUYEHUE Ha
NpakTHUKE CTPEMATCS CBECTH K MHUHHUMYMY, Tak KaK OIIUOKH, CBA-
3aHHBIE C HUM, MOTYT BBI3BaTh y MOTpebUTeNnss Maccy npoodiaem;

0) OTHeceHUuEe MO pe3yJbTaTaM MNPOTHO3UPOBAHHUA B JEHCTBU-
TEJIBHOCTU HAaJEXHOTO 3K3eMIuigpa (kiacc Kj;) K Kiaaccy HEHaJeXHBIX
sk3eMIIgpoB (kinacc K;). DTu omuOKM XapaKTEpU3YIOTCS BEPOATHO-
CThIO P12, HA3bIBAEMOW PUCKOM HU3TOTOBUTEINS.

[Ipu pemeHuu 3aga4y NPOTHO3UPOBAHUS MOJB3YIOTCSA TaKX€E TaKUM
NOHSATHUEM, KaK BEPOATHOCTh OMIMOOUYHBIX pPEHIEHUH MO pel3yiabTaTam
nporuo3upoBanus P,,. MHOorna BMecTo BEpOSITHOCTU OMMUOOYHBIX pe-
MIEHUH TOJb3YIOTCS BEPOATHOCTHIO NPUHATHUS MNPaBUJIBbHBIX pEUICHUH
Pipas, OTIpEIEIIEMON KaK

PnpaB :l_Pom'
6.7.0Tanpl pemieHUs 3a4a4 MHAUBUAYAJbHOI O
NPOrHO3MPOBAHMUSA pacno3HaBaHueM 00pa3oB

6.7.1. O0yyaromui IKCNEPpUMEHT U 00y4YeHH e

bynem mnpeamonaratb, 4TO C MNOMOIIBI MNPEABAPUTEIBHBIX HC-
clieJOBaHUM moJy4yeHbl MH(OpMATHBHBIE MapaMeTphl (mpu3Haku) POY
uiu sneMeHTa. Toraa, 4ToObl pemIUTh 3a/la4y MHAWBUAYAJIbHOTO MPO-
THO3UPOBAHUS NPUMEHHUTENbHO K 3TOMY BHUAY H3JEIUN, HEOOXOIUMO
BBIIIOJIHUTh  pPsSIJ  JAEUCTBUM, IOCJIEI0OBATEIBHOCTh KOTOPBIX WUI-
JOCTPUPYETCSA CXEMOUM, MOKa3aHHON Ha puc.6.5.

X T WNuauBuayansHOE TPOrHO3UPO-
' OOyuaromuii » OOyuenue [ DK3ameH » BaHME DK3EMIUIIPOB, HE y4acT-
AKCIIEPUMEHT BOBAaBLIMX B 00y4aroIeM
xp —P JKCIIEPUMEHTE

T

tup

yJlydlIeHue
IPOTHO3UPYIOILETro
paBUiIa

Puc.6.5. ITansl pemieHus 3a1a4 NPOrHO3MPOBAHNS
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OOyuvaromuii 3KCIEepPUMEHT TNpeACcTaBIIeT COO0OW HCHBITAaHUE Ha
HaJIC)KHOCTh OINpPEJCIICHHONW BHIOOPKH MHTECPECYIOIIET0 BHJIA U3JCIIUN B
TEUYEeHUE BPEMEHU ! = f,, B TOM PEXKUME U yCIOBHUIAX pabOThI, KOTOpPHIE
OyayT UMETh MECTO MPH pealbHOU HUX dKCIUIyaTanuu. Pe3yabTaThl 00y-
JaIOI[ero dKCmepuMeHTa 0OOBIYHO NPEACTABISIOT B BUae Tabm.6.1.

Tabnuua 6.1

Pexomennyemas popma 3anucu pe3yabTaToB 00yUarIero 3KCIepuMEHTOB

Knacce
Howmep —
3HadyeHus Npu3HakoB npu ¢t = 0 dK3eMILIsIpa
dK3eMIspa
. K MOMEHTY
oOyudaruiei
BpEeMEHHU
BBIOOpKH X1 .. Xk _
t - tnp
(1) 1 M
1 X Xk K,
(n) (n) (n)
n X X, K.

[lepen nmpoBeneHUMEM HMCHOBITAHUN JK3eMIUIAPBl 00yuarouiei BbI-
O0opku HeoOXoauMO MoMeTuTh. [lociae 3Toro ciueayetr Npou3BeCTH KOH-

TPOJb 3HAYEHUM NPU3HAKOB Xj, ..., X; KaXJOT0 3K3E€MIJISApa U JIMIIb

TOrja MNPUCTYNUTh K HCHOBITAHUAM OOydYarlled BBHIOOPKH Ha HaJEK-
HOCTbB. ITo MCTCYCHHUHU BPCMCHH [ = lyp BBISICHSIIOT KJacc (K,
uinn K,) Kaxaoro sk3eMIuigpa ¢ UeJIblo NOoJdy4eHuss uHGopMaluu O COo-
OTBETCTBHUHM TOI'O0 HJIM MHOIO KjJacca T€éM HJIHW HHBIM 3HAYCHHUSIM MNpHU-
3HAKOB.

Ecim Kk MoMeHTy BpeMeHHM [ = f,, OJK3eMIIAp HE OTKa-
3aJ, TO €ro OTHOCAT K JK3eMIuusApam kiacca K, ecam oOTKaszaia, TO
kjaacca K.

BpeMms f;, MOXKeET OBITh 1OCTATOYHO OONBIINM (TBICAYHM U JaXe Je-
CATKM Thicsid yacoB). [[o3ToMy ¢ 1eNibl0 COKpALEHUS BPEMEHHU HCIIBI-
TaHUW UCHOJB3YIOT YCKOpPEHHBIE, 00BIUHO (pOpcCUpOBaHHBIE, UCTIBITAHUSA

B TCYCHHC BPCMCHHU ty << t HO OJ5KBHBAJICHTHOM C TOYKH 3pPCHHUA

p >
(YHKIMOHUPOBAHMS U BOSHUKHOBEHHUS OTKAa30B BPEMEHH fyp.
PesynbraThel 0o0ydariiero SKCIEepUMEHTa HMCIOJB3YIOTCS Ha clie-
aymmeM sTane — oOydeHus. Ilenp s3Toro stama BBIOpaTh METOJ IO-
CTpPOEHUS NPOTHO3ZUPYIIIEro MpaBujiaa MU IS KaxXJAOT0 HK3eMIsipa
oOydaromeld  BBIOOpPKH MOJACYUTATH 3HA4YEHUE pemaromen



222

byuknuu F. PacnpenencHue 3HaueHUW pemaroneil GyHKIUU B 3aBH-
CUMOCTH OT kJjiacca 3k3emmisipa (K, unu K,) OyaeT cCOOTBETCTBOBATH
puc.6.4.

Pe3ynbTaThl 3Tana oOydyeHus B BUJE 3HAUCHUU pemraromeid QyHk-
WU, TOACYUTAHHBIX IJIS Ka)XJI0T0o 3K3eMmmisipa oOydarouieid BHIOOpKH,
UCIONB3YIOT Ha dTamne 3k3ameHa (cM. puc.6.5).

6.7.2. BbiOop mopora pa3aejeHusi KJaccoB (IK3aMeH)

OcHOBHas 11€Jb 3TOTO 3Tamna COCTOUT B ONpPEAEICHUH MOpora pas-
JEeJICHUs KJIacCoB Py, HCXOAS M3 yCIOBUSA 00CCTEUCHHUS HAUIYUIIUX Pe-
3yJbTATOB MPOTHO3HPOBAHUS B MPEANOJIOKEHUH, YTO MPOTHO3UPYIOIIEE
NpaBUJIO0 MPUMEHSICTCS K dK3eMIIsIpaM oO0ydaronieil BEIOOPKH.

Ha mpakTwke MOTYT HCIOJB30BATHCS CHEAYIOIIUE KPUTEPUU BBI-
6opa Py:

a) P, > Max umu P.— min; (6.6)
6) P21 = Potgon> @ Prp —> N, (6.7)
TIe P — PHUCK MOTpPeOUTENS;
D12 — PHUCK H3TOTOBUTEJS;
P21aon — JAONYCTHMOE B JaHHOW 3ajade 3HAa4YeHHE pHUCKa
norpeduTens.

Kputepuit (6.6) muHorma Ha3wpiBalOT Kputepuem baileca, a kpu-
Tepuit (6.7) — xputepuem Hevimana-Ilupcona.

[Ipu pemeHun MpakTHUUYECKUX 3a]a4 3HAYECHUE Pj),on BbIOUpaeETCH
JOCTATOYHO MaJIbIM (€MHHIIBI U JeCAThie JOJH nporeHTa). Jns Bei6o-
pa Py UCONB3YIOTCS PE3yJbTaThl NPEABIAYIIEr0o 3Tamna B BUJAE 3Haye-
HUHN pemammed QyHKIUU F, MOACUUTAHHBIX IS KaXXJIOT0 dK3EMILIApa
oOyyaromeid BBIOOPKH.

[TocnenoBatenbHOCTh BbIOOpa Py ¢ yueTom kpurtepus (6.5) Tako-
Ba. 3a/alTcid HECKOJIbKUMHU 3HAUYE€HUAMU P, B 30HE MEPEKPHITUS pe-
marmmned GyHKIUU ABYX KiIaccoB U BOJMU3U ee (cM. puc.6.4). ns kax-
NO0W BBIOpAaHHOU TOUYKU Pj; MOJACUYUTHIBAIOT BEPOSATHOCTh MPaBUIBbHBIX
pemieHUN Pp,p. st 2TOro Hago B NPOTHO3UPYHOUIEM MpaBHJIE BHUIA
(6.5) monoxute Py = Py; U IPUMEHUTH €T0 JJIsd OLEHKHU KJlacca DK3EM-
misapoB oOyuatonieid BbiOOpku. ComocTaBisis Kjacc JK3EMMISPOB 1O
NPOTHO3Y NPHU 3HAYEHUU nopora Py, ¢ AEUCTBUTEIbHBIM KJIACCOM, MOX-
HO OLIEHUTHh OMMUOKH MPOTHO3UPOBAHUSA U MOJCUYUTATH 3HAUCHHE BEPO-
ASTHOCTU TPaBUJBbHBIX PEMIEHUU Pp,;, COOTBETCTBYOIIEE BHIOPAaHHOMY
nopory Py;, 1a61.6.2.
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TaOnuua 6.2
dopma 3amucu pe3yIibTaTOB 00ydarOMero 3KCIepuMeHTa,
00yYeHUS U 3K3aMeHa

Howmep Knacc 3HaUYCHHE Knacc sxk3emnuspa
DK3EMII- X, mpu £ =0 npu peuaouei 110 NPOTHO3Y IpHU
Jispa ! t = ¢ F 3HadeHHuu Py,

o0yyJaro- p bynxuuu
. pPaBHOM:
men
BH6ODKH X1 Xk Py, Py,
O 1
1 K, F®
2 K(2) F(Z)
S
(n) (n)
n K| F

OnucaHHyo npoueaypy HOBTOPSIOT AJS OCTalbHBIX TOo4YeK Pj;,. B
pe3yabTaTe 3TUX JIEHUCTBUU OyAyT NOJYYEHBI JaHHBbIE, KOTOpPBIE IO-
3BOJISIT MO PAaCUYETHBIM TOYKAM MOCTPOUTH TpadUK 3aBHCUMOCTHU Be-

AUYUHBL Ppas OT 3HaUYEHUA Po;, IOKAa3aHHBIN Ha puC.6.6.

A
P paB

v >

POI P()2

POOHT

Puc.6.6. K Bonpocy o BbiOOpe

nopora P

Po;

P21, P12

P21ron

A
P21

P12

PO] P()2

P, 0=P Oort

»
»

Py,

Puc.6.7. Boioop nmopora P,

€ CTMOJIb30BAHUEM PUCKA MOTPeOUTENs Py

U PUCKA U3TOTOBUTEJIA P12

Jlyymum 3HaueHueM mnopora P, cyuraeTcs Takoe, MpU KOTOPOM

BEPOSATHOCTh NPABUIBHBIX PEHIEHUN P,y NPUHUMAET MaKCHUMaJIbHOE
3HaueHue. B ciyuae kpurepus Buaa (6.7) mocTynarT aHAJIOTUYHO, OJ-
HAaKO IO pe3ylabTaTaM CpaBHEHHs Kjacca J3K3eMIUIApa IO INPOTHO3Y C
NENCTBUTEIBHBIM KJIaCCOM IIOJCYMTHIBAIOT 3HAYEHHUE pPHUCKA IOTpe-
OWUTENId U pPUCKAa U3TOTOBHUTEINA, a Jajee ONTUMAJIbHOE 3HaUYeHHUE P, BbI-

ouparmT ¢ momolmbio rpaduka (puc.6.7). Ha Hem o603HaUEHBI pacueT-
HbI€ TOYKH, MOJYYEHHBIE COOTBETCTBEHHO AJII PUCKOB MOTPEOUTENS Py
U U3TOTOBUTEJS pi; NYTEM CPaBHEHHUU KJIACCOB 3K3EeMILISIpOB 00yuaro-
mel BrIOOpKU TOo mporHo3y (mpu Py=Pj;) ¢ 1eCTBUTEIBHBIM KJIACCOM
DK3EMILISAPOB.
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6.7.3. Ouenka BepoSATHOCTEl NMPaBUJbHBIX U
OIIMOOYHBIX pelmeHHU

OTa OLlEHKAa BBINOJHIETCS C MCHOJb30BAHUEM HK3EMIIAPOB 00Y-
yaruied BRIOOPKH MyTEeM CPpaBHEHHSA Kiacca 3K3€MIUIAPOB MO MPOTHO3Y
C IEHUCTBUTEIBHBIM KJIaCCOM.

JIig OULEHKH BEPOSATHOCTU MNPABUIBHBIX PEMIEHUH HCIOJB3YIOT
BBIpAaXXEHUE

n,+n
P = % (6.8)
rue n,, n, — KOJWYECTBO MPABUJIBbHO PACIO3HAHHBIX IK3EMILISIPOB
COOTBETCTBCHHO KkiaccoB K; u K, B oOydarouiei
BBIOODKE;
n — o0beM oOyyvaromieil BHIOOPKH.

NHorpa BMECTO BEpPOSATHOCTH MNPAaBUIBHBIX pPEIIEHUU Ppp,; BBI-
MOJHSIOT OMEHKY BEPOSTHOCTH OMMUOOUYHBIX pemeHud P,,. DTa omeHka
MOJKET OBITh 1aHA C UCIOJIb30BAHUEM BBIpaXKEHUS

P =1-P :1_n11+n22:”21+n12 (6.9)

mpaB s

n n

€ Ny1, N1 — KOJUYECTBO HENMPABUJIBbHO PACIO3HAHHBIX 3K3EMILISIPOB
COOTBETCTBEHHO kjacca K, u kiacca K; B oOydJarmiei
BBIOODKE.
HeTpynHo mOHATH, YTO 1JIg U3JeNuil oOydaronieil BBIOOPKU JTOJIK-
HO BBINOJHATHCSA PABEHCTBO

ny,+ny,+tn,+n, =n, (6.10)

Pucku morpeburtenss p,; U U3TOTOBUTENS pi; MOTYT OBITh MOJI-
CUUTAHBI MO BBIPAKECHUIM

_n(Kz/pemKl) .

P = n(pe Kl) ; (6.11)
_n(K, /peuk,)

Pn = n(pe Kz) , (6.12)

rae n(K, /pemK;)— KOIUYECTBO IK3EMIUIAPOB oOyUaromiei BRIOOPKE
knacca K,, KOTOpble OIMOOYHO OTHECEHBI K
knaccy Ky;
n(Kl/pesz) — KOJHMYECTBO DK3EMIIIAPOB B A€UCTBUTEILHOCTH

kinacca Ky, HO omuOOYHO OTHECEHHBIX K KJIACCy
K>;

n(pemK ) — obmee KonmuecTBO pemeHuii o kinacce K
(S =1;2).
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OnpenenuB 3HAYEHUSA XAPAKTEPUCTHUK Piy, P12, Pupas UIH Poy AN
IK3EMIIAPOB 00yUarouei BHIOOPKH, CUUTAIOT, YTO IPUMEPHO TaKUE XK€
3HA4YE€HUSI ITUX XaAPaKTEPUCTUK OYyJAYyT HMMETh MECTO U I BHIOOpKHU
(mapTuu) OJHOTUIHBIX H3JIEIHUNA, HE y4YaCTBOBABIIMX B oOOydamwiiem
AKCIEPUMEHTE.

6.7.4. IlporHo3upoBaHue OJHOTUIHBIX U3AEJHUM,
He YYaCTBOBABIIMX B 00y4YaloleM 3KCIIepUMEHTe

DK3eMIUIsIpbl 0o0Oydarmeid BBIOOPKM HCHOJb30BAaJUCh JJIS TO-
Jy4eHHUs MpOTHO3Upylomero npasuia. Pabouuit pecypc 3TUX 3K3eMI-
JAspoB BbIpaboTaH 1MO0 HaxonuTcd Ha npexaene. [loaToMmy oHU He MO-
TyT OBITh MCIOJIb30BAHbl JaJIblI€ MO HA3HAUYECHUIO.

[TonyyeHHOE NPOTrHO3HMPYIOIIEE MPAaBUIO NPUMEHSIOT AJS UHIU-
BUJAYaJbHOTO NPOTHO3UPOBAHUSA JAPYTrUX OJHOTHUIHBIX 3JK3EMIJISAPOB
U3JENHs uccaenyemMoro tTuna. [I[pumeHeHne BKIOYAET CIEAYIOLIEE:

1) usamepenue y j-ro sK3eMIuigpa 3HAaYE€HUW MNPHU3HAKOB JO HC-
NOJb30BAHUS €r0 O HA3HAYEHUIO, T.€. B MOMEHT BpeMeHHu ¢ = 0;

2) MOJACTAaHOBKY MOJYYEHHBIX BEJIMUYUH B NMPOTHO3UpYIOIIEe Mpa-
BHUJIO M MOJCYET 3HAUCHUS pelnaromed GyHKnuu F cOOTBETCTBYIOMICH
paccMaTpuBaEMOMY 3K3EMILIAPY;

3) cpaBHeHue 3HaueHus Gpyukunn FY) ¢ moporom Py m mpHHATHE
pEeLIEHHs O KJlacCce JaHHOIrO 3K3eMIlIsApa (MOJydyeHUue NPOTHO3a).

BepossTHOCTHBIE XapaKTEPUCTHUKH JOCTOBEPHOCTH MPOTHO3UpPOBA-
HUS JOJs1 HOBBIX OJHOTHUMIHBIX 3K3€MIUIIPOB OyIyT NPUMEPHO TAKHUMHU
XKe, KaK MOJCUUTAHHBIC I AK3EMIJISAPOB 00ydarIieid BHIOOPKHU.

6.8. PexomMeHgauuu mo Bbi0OOPY HH(POPMATHUBHBIX
napamMerpoB (IPU3HAKOB) 1JId 3JJeMeHTOB PJY

Ycnex B pelIeHUMHU 3aJauyd MHAUBHUIYAJbHOTO HPOTHO3UPOBAHUS
BO MHOTOM 3aBHCHUT OT YJAAa4HOCTH BbIOOpa MHOOPMATUBHBIX MapaMeT-
poB. Ilo pe3ynbpTaTam HCCIEI0OBAaHUM, BBINOJIHEHHBIX IPUMEHUTEIBHO K
aneMeHTaM POV, MOXHO pEKOMEHA0BAaTh B KaUE€CTBE NPU3HAKOB 3JIEK-
TPUYECKHE apaMeTphl, YKa3aHHbIE HUXKE:

a) 11 pe3UCTOPOB NOCTOSAHHOTO CONPOTHUBIEHHUS — YPOBEHb 3-U
FapMOHUKH MpU IMoOJadye Ha pEe3UCTOP CHUHYCOUAAIBHOTO HAIpSKe-
Husa U; 3.4.Cc. IyMOB;

0) AN TPAaH3UCTOPOB B YCUJIHUTEIBHOM PEXKUME — KOIPPUIHUEHT
yCHUJE€HHUs Toka 0a3bl B peXHMME Majoro CHUrHajga B cCXeMe ¢ 00Imum
SMUTTEPOM /515; OOpaTHBIM TOK KOJJIeKTOpa [xo; TAHTEHC yTIja HaKJIOHAa
BOJIbTAMIIEPHOUN XapaKTEPUCTUKH p-n MEPEXOJ0B;

B) Ui TPAH3UCTOPOB B PEXKUME MEPEKIIOUYEHUSI — KOIPPUIHUEHT
yCUJIEHUs TOKa 0a3bl B pexkuMe OONbIIOr0o CUTHANa B CXEME C 00UUM
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AMUTTEPOM /i, 5; HANPSKEHUS HACBIIEHUS TMepexoaa 0a3za-asMUTTED
Ugsuae M TeEpexoaa KOJIEKTOP-d3MUTTEP Uknyac; TOK TPAH3UCTOPOB B
3aKpBITOM (3alI€pTOM) COCTOSIHUU; €EMKOCTH p-n MEPEX0J0B;

r) AJs MOJYNPOBOJAHUKOBBIX JHUOJOB — COOTHOIIEHUE MEXAY CO-
NPOTHUBJIECHUEM B MPSIMOM M OOpaTHOM HaMpaBJIEeHUH;, TAHTEHCHl yTJIOB
HaKJIOHa MpsaMoil u oOpatHo# BeTBedd BAX p-n mepexona.

6.9. MeToaAbI MOCTPOCHUS NMPOTHO3UPYWIIUX MPABUJI

MeToa mOCTpOEHHMs NPOTHO3ZUPYIOIIErO IMpaBHJia IOKa3bIBAET, B
KakoM BHJEe popMuUpOBaThH pemarwuyo pynkuuto F. MHoraa, ¢ yuetom
METOJla €€ MOCTPOECHHU, HA3BIBAOT CAM METOJ IPOTHO3UPOBAHMUS.

MeToabpl MOCTPOEHUS MPOTHOZUPYIOMIUX MpPaBUI MOXKHO pa3OuUTh
Ha JIB€ I'PpYNIbI: HTapaMEeTPUUYECKUE U HEllapaMEeTPUUYECKHE.

[lapameTpuueckue METOABl OCHOBAHBl Ha HCIOJb30BAaHUM KJjac-
CHYECKHUX NOJOXEHUN TEOPUHU CTATUCTUYECKHUX pelmeHuu. B 3Tux me-
TONAX JJI1 MHTEPECYIOIIEro 3K3eMIIsipa MOACYUTHIBAIOT TAaK Ha3blBae-
MO€ OTHOWIEHHE NPaBAONON00US B BUJIE

w(xl(j), DK )
Y L (])/K ,) (6.13)

A =

rae w(xl(f),... (J)/K)— IMJIOTHOCTh pacrpenejeHuss NPU3HAKOB j-TO

3K3EeMILIsApa, MOACUYUTAHHAS AJA Kiacca Ky;

w(xl(f),... x /K )—HJ’IOTHOCTB pacmpeaeleHuss MPU3HAKOB j-TO
9K3eMILIsApa, MOJACYUTaHHAs s Kiacca K.

OTHomieHue mpapaononodus xa-
, pPaKTEepuU3yeT CTEMEeHb MPUOIUKCHUS
r w(x) NPU3HAKOB j-TO dK3eMIJIsipa K Kjac-
cam K; unu K,(puc. 6.8).

wx/K,

Wi/Ky) (x/Ky) N3 puc.6.8 mMOHSITEH CMBICT A B
~—_ ciaydae OQHOTO INpPHU3HAKA.
| I[IpuMeHeHne napaMeTpUUYECKUX
! METOJOB Ha IMpPaKTHUKE COIPSIKEHO
0 - CO CJIOKHOCTSIMU BBIYUCIUTEIBHOIO
x—(=1) X
XapakTepa U OOBIYHO TpeOyeT MmpHu-
Puc.6.8. K nonsiTuio oTHo1eHust MEHEHUS CPEACTB BBIYUCIUTEIbHOU
IlpaBJJOHO,J:[Oﬁl/IH TEeXHUKH.
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Henapamerpuueckue MeTOJbl OCHOBAHBl HAa HUCHOJb30BAHUMU IB-
PUCTUYECKUX aJrOpuTMOB ¢GopmMHupoBaHuUs pemarmeil Gyaxknuu. Ha
OpakTHKEe HAaxXOAAT IHUPOKOE NMPUMEHEHHE CleAyloliue MeTOJIbl, UC-
NOJIb3YIOLIME 3BPUCTHUYECKHUE ANTOPUTMEI [6, 14]:

1) mnoTeHUMAJbHBIX QYHKIIUH;

2) TMCKPUMHUHAHTHBIX QyHKIUH;

3) 06001IEHHOTO OPTpPETA;

4) mocTpoeHUs 3JIINIICA PACCEUBAHHUS;

5) cToXacTUYEeCKOW annmpoKCUMAaIHU.

B MmeTonax, oOCHOBaHHBIX Ha HMCHOJb30BAHUU IBPUCTUUYCCKUX al-
ropuTMoB, pematomas ¢GyHKuus F O0OBIYHO HE HUMEET YEeTKOoro Qu-
3UYECKOT0 cMbiciia. OTa (QyHKIUS SBISETCSd MaTeMaTUYECKHM BhIpa-
KEHHUEeM, NOCTPOCHHBIM U3 HWHPOPMATUBHBIX MMapaMETPOB C YUYETOM KO-
3¢ UIHEHTOB, pacCYUTAHHBIX MO pe3ylibTaTaM o00ydYarmero 3KcIhe-
pUMEHTA.

6.10. ITporHo3upoBaHue MeTOJA0OM NMOPOTOBOM JOTUKH

Xopomo pa3paboTaHHBIE M MIHUPOKO HCHOJb3yeMble B MpPaKTHKE
METOJbl IPOTHO3UPOBAHMUS MO NpPU3HAKAM, TaKME, KaK METOJbl CTaTH-
CTUYECKHUX pEIIeHUN M MOTEHUUAJbHBIX (PYHKIMN Npu 4yucie NpuU3HA-
KOB k > 2 CcBsA3aHbl C TPOMO3JKMMHU MAaTEMAaTUYECKUMHU BBHIYUCICHUSIMHU.
DTo 1menecooOpa3Ho JUIIb HAa OCHOBE mpuMeHeHuss OBM u B yciaoBusx
NpOU3BOJACTBA HE Bcerjga ompasnaHo. [pyrue xe, 0ojee mpocThie Me-
TOJBl B psAJie CllyyaeB He 00€CNeYuBaIOT JOMYCTUMbBIX OMIHMOOK MPOTHO-
3UPOBAHMUS.

[IpocTeiM, U1 B TO ke BpeMs d3H(HEKTUBHBIM SIBJISETCS METO] HH-
JVUBHUIYAJbHOTO NPOTHO3UPOBAHUS, OCHOBAHHBIA HA NMPUHIHUINAX MOPO-
roBoil (MmaxxoputapHoi) noruku [31].

CyTp MeTOna MNOpPOroBOM JOTHUKH COCTOUT B MNpeoOpa3zoBaHUU
NPU3HAKOB, M3MEPEHHBIX IS j-TO B3K3eMIUIspa, B JABOUYHBIE 4YHCIA
(curHanpl) M NPUHATHU PEIICHUS O KJacce H3K3eMmmisipa mo Habopy
(koMOWHAIMKU) TBOMYHBIX CUTHAJIOB.

[Ipu k mpu3Hakax, UCHOJB3YEMBIX JJii NPOTHO3UPOBAHUS, KO-
JUYECTBO BO3MOXHBIX Ha0OpPOB JABOUYHBIX CUTHAJIOB T ompejaensiercs
BBIPAXXECHUEM

T =2%. (6.14)

ITosTOMYy HOpOTHO3UpPYIOIIEE NPAaBUIO g 3TOrO0 METOJA MOXKET
OBITh NMPEJCTAaBIEHO MPOCTON JTOTMUYECKOW TAOIULEN ¢ YUCIOM CTPOK
He Oosiee 7. Tabnuua MOXKET MCIOJIb30BATHCS HENOCPEACTBEHHO B Ha-
IS IHON popMe MM XPaHUTHCS B 3alIOMHHAIOIMIUX YCTPOUCTBAX.
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[IpeobpazoBanue 3HaYe€HUH MNPU3HAKOB X, ..., X, B JABOMYHBIE
CUTHAAbl  Z, ..., Z, (HyJlb HJIU €JAWHHULY) BBINOJHIETCSI MO COOT-
HOUIEHUAM

z; =1, ecmu x; = x;,

l npu m,; >m;,; (6.15)
z; =0, ecmn  x; < x;

z; =1, ecmm x; < x,

1
npu m, <m,,, (6.16)
z; =0, ecmu x; > X, i

1

rae Xx;) — INOPOrOoBOE 3HAYEHHUE i-T'O MPU3HAKA;
m;s — CpeJHee 3HaueHHue i-To mNpu3Haka B kiacce Kg (S =1; 2).

[IporHo3upyromniee mnpaBujiao AJid JAaHHOTO METOJla HPOTHO3UPO-
BaHU 3a7aeTCs COOTHOMmEeHueM [31]

K
l, ecmu Y a(z;) 2 P,;
i=1

R= ! (6.17)
0, ectu Y a(z,) < P,.

L i=1

rae R — BBIXOJHOW NBOWYHBIA cuTHag (moporoBas GyHKIIHA), pPaB-
HbIM eqnHUNE a1 kuacca K| u Hynw aida kinacca Ky,
o(z;,) — BEC [-TO IBOMYHOI'O CUTHAJIA;
Py — mnopor (KpuTepui) pasJesieHHus KIacCoB, BEIIECTBEHHOE
YHUCIO.

Bec a(z) i-rO IBOMYHOTO CHUTHAJIa, XapakTepu3yeT LEHHOCTH

CUTHana z; AJiA NpoUeAyphl MPOTHO3UPOBAHUS U OMNpeAeIieTCs COOT-
HOILIEHUEM

P(K,/z =1), ecmn z, =1;

P(Kl/zi :O), eciu z; =0, (6.18)

a(z;)=
rne P(K,/z,=&)— olleHKa BEPOATHOCTH TOTO, YTO H3JelNHE MPHHAJ-

JEXUT K Kiaccy K| mpu ycCIOBHHM, YTO JABOUYHBIU
CUTHajJ z MNpUHAN 3HaudeHue z,=&; E=1, 2.

Ouenky BepostHoctelt P(K,/z,=1) u P(K,/z, =0) monydaoT u3

pe3ynbTaTOB HMCHBITAHUN H3AEIHNA 00ydaromuil BBIOOPKH, HUCHOIB3YS
CIEAYIOUINE BbIPAKECHUS:

n(K,/z =1)
n(zi = 1)

P(K,/z =1)= ; (6.19)
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P(K,/z, =0)- (K, /2, g)o), (6.20)

rne n(K,/z,=&) — xonuuecTBO M3menmit kaacca K| B oOyuaromei BbI-
Oopke, IJIsi KOTOPBIX NBOMYHBIA CUTHAN z, NPHUHII

3HayeHue z,=§&; &= 1, 2;
n(z. zé) — obuiee KOIMYECTBO U3JeUi B 00ydarwIied BHIOOpKE,

1

JUIsl KOTOPBIX ABOWYHBIM CUTHAJ Zz, MPUHAI 3Ha4e-
HUue z,=§&; &= 1; 2.

[Ipy UCTONB30BAaHUU METOJA MOPOTOBOW JOTUKU PEKOMEHIYETCS
CIENYIIMUN MOPSATOK OMepanuil MpU BBHINOJTHEHHHU OOYYEHUs, OICHKH
ero pe3yJbTaToB (2K3aMeHa) M MPOTHO3HPOBAHHUSA OJHOTHITHBIX H3JC-
JWH, HE y4aCTBOBABIIUX B 00ydYaromeM dKCICPUMEHTE:

ompeJeeHUE MOPOTOBBIX 3HAYCHUHW, HEOOXOMUMBIX I TPeoO-
pa3oBaHUS MPHU3HAKOB B JJBOMYHBIC CUTHAJBI;

npeoOpa3oBaHWe MPH3HAKOB KaXIOTO H3JeaHs OO0ydaromed BbI-
OOpKHW B ABOWYHBIN CUTHAI;

onpeJeJcHUE BECOB JIBOUYHBIX CUTHAJIOB;

HOJCYEeT 3HAYCHHUS pemarminedl QyHKOHU IS KaXJI0T0 3K3eMII-
asipa oOy4dariieid BHIOOPKH;

NOCTPOCHHE pEIIAINero NMpaBuia U ONMpeJeJicHUEe 3HAYCHHS TO-
pora pa3feJeHus KIaccoB;

NpeACTaBICHUE pEIaINero MpaBuUjia JOTHYECKOW Tabnu-
I[ei, UCTIOJIb3YEMOM JJIsI BHIMOJHEHUS MPOTHO3ZUPOBAHUS;

NpPOTHO3UPOBAHUE OJHOTUIHBIX HU3JCIHH, HE y4YacTBOBABIIUX B
o0yyaromeM 3KCIIePUMEHTE.

Jlnsa onpenesneHus moporo-
BOI'0 3HAYEHHUS [-TO IIPU3HAKA
BO3MOJXHBI pa3JIMYHbIC IMOAXO-
i apl. Ilpocreiimuit cnocob —

o . BHIOOP B KauyeCTBE 3HAUYCHUS

Puc.6.9. BoiOop 3HaveHus BE€JIIMYUHBI X;p CPEAHEH TOYKH

BEJTUIMHBI X;o 30HBI IIEPEKPBHITUA KJIACCOB I10

npu3Haky x; (puc.6.9). Ilpe-

oOpa3oBaHue TMPU3ZHAKOB X, ..., X, U3AeIuil oOyuarouieil BEIOOPKHU B
OBOUYHBIE CUTHANbBl  Zj, ..., Z, BBINOJHAETCA IO BbIpaxkeHUsiM (6.15)

unu (6.16).
Ana onpenenenus Beca a(z,) i-TO ABOUYHOTO curhamga ¢

yY4€TOM BBIGpaHHOFO IMOpoOroBOoro 3HAYCHHUA X; HOACHHUTBIBAKOTCSA II0
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cooTHomenusaM (6.19) u (6.20) ouenku BeposTHoctelt P(K,/z,=1) mu
P(Kl/zl. :O). ODTH OIEHKHM B COOTBETCTBUM C BhIpakxeHuem (6.18) mpu-
HUMAalOTCs B KauecTBe Beca a(z;).

3HayeHUs pemaroneid QyHKIuu F(zl(j), ,z,(cj)) J-T0 dK3eMmmiasapa
oOydarmiei BEIOOPKH onpeensitoTcsa no hopMmyie

F(Zl(j),..., z,§f>)=2a(z§f’) (6.21)

i=1

rae a(zl.(f)) — 3HAaYE€HHE BE€Ca [-TO IBOMYHOIO CHUTHAJA Z; B3SITOE HJIA j-TO

IK3EeMILIApA.

ns onpeneneHus mopora pasielieHUs KiaccoB Py 3agarTcsa He-
CKOJBKMMHU TOYKaMHU M3 00JacTU oOmpeaesieHus pematonei (GyHKIUU
F(Zl(j), ,z,(cj)) ISl u3enni obydaromied BbIOOpKH. g KaxXJa0W BBI-
OpaHHOW TOYKH, MOJIb3YSCh MPABUIOM, 3aJlaBAEMbIM COOTHOILICHHUEM
(6.17) moncuuteiBaroT mo ¢dopmyne (6.8) BEpOATHOCTh NPaBUIBHBIX
pemeHun P,,;,. B KadecTBe MCKOMOTrO mmopora pasjaelieHus kKjaaccoB P
OepyT Takoe 3HaY€HHUE, KOTOPOE OTBEUaeT ycloBuI (6.6), T.e.

P — max .

pas
Bre160op 3HaueHUs BeTUUYUHBI P) MOXKET BBHINOJIHIATHCS TAKXKe U 1O
ycioBuio (6.7), T.e.

Py, > Min 0pu pry < Prijon -

IIpencTaBiieHMEe NPOTHO3HMPYIOMIETO0 IpaBHMjia JOTHYECKON Tab-
TUIei, MCIOAB3yeMOM I HPOTHO3MPOBAHHS, OCYIIECTBISIETCS Clie-
aymomuM obpa3oM. Jlasd BCeX TEOPETHYECKH BO3MOXKHBLIX HabOpOB
(kOMOWHAIMI) IBOUYHBIX CUTHANOB Z,, Z,, ..., Z, MOJCYUTHIBAIOTCS IIO

BeIpakeHuto (6.21) 3HaueHus pemaroned GyHKIUU F(Zl(j), ,z,(j)). Uc-
NoJb3ys MOCTPOEHHOE MPOTHO3Upylouiee npaBuio Buupa (6.17), om-
penensT, KAKOMY KJIAacCy COOTBETCTBYET TOT MJIU MHOU HAbOp nBOMUY-
HBIX CUTHAJOB. Jlornueckass Tabauma s TPOTHO3UPOBAHUS
opopmasiercs B BUIE, IPUBEIEHHOM Ha puc.6.10.

Howmep JlBOMUHbBIC CHTHaNB |3HAYCHHE peulaoulei Knacc
Habopa byHKuMH, U3aeIus
(koMOuHaLUM) z4 Zi Za(zi) 10 MPOTHO3Y

1 1 1
1 z " z\ ng)

(2) ) (2)
2 z, z; Ky

Puc.6.10. O0muii BUJ JOTHYEeCKOH TAOJIHIIBI
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C 1enpo yMEHBIICHUS CTPOK TaOJIUILBI PEKOMEHAYETCS BKIOYATH
B Hee HaOOpHl JUIIB JIJIsI OJTHOTO U3 KJIACCOB.

IIporsHo3upoBanue OJHOTUIHBIX HOBBIX H3JEIUH, HE y4acTBO-
BaBIIMX B 00ydarolieM S3KCIEPUMEHTE, BBIMOJHIETCS B CIEAYIOUIEM
nopsaKe:

a) U3MEpEeHUEe 3HaYeHUH NMPU3HAKOB /-ro 3K3eMIIApa;

!
0) mpeoOpa3zoBaHMEe TPU3HAKOB [-TO dK3EMILIsIpa xg), x(zl),..., xg)

no BeIpaxkeHusM (6.15) u (6.16) B JBOUYHBIE CUTHAJbI Z%l), zg), ooy Zg);

B) MOMCK B JJOTMYECKOW Tabnuue Habopa, COOTBETCTBYIOILIETO
[-My BK3EeMILISIPY, U IPUHATUE PELICHUS O Kilacce 3TOro 3K3eMIuIsgpa.

6.11. IIpumep nmocTpoeHus
NPOTrHO3MPYKOIEro NpaBuJja

[Ipenanonoxum, uto g 3aeMenta POY (manpumep, TpaH3ucTopa)
IKCIEPUMEHTAJbHO TOJYy4YeHbl HWHGOpMaTUBHBIE MapaMeTpbl, Ha-
npuMmep, x; U x;. [lycTb HMHTepecyeT Kjiacc HK3eMIUIIPOB HAa MOMEHT
BpEMEHH t,, = 5000 y.

bynem cuutath, 4TO ObLI BBINOJHEH OOYydYalOIIUN AKCIEPUMEHT
C HCIOJb30BAHHEM YCKOPEHHBIX MCHBITAHUH B TEUYEHUE BPEMEHHU
ty, = 100 4, DKBUBAJEHTHBIX C TOYKH 3peHUS GYHKIMOHUPOBAHUS U BO3-
HUKHOBEHUS OTKAa30B BpEMEHHU f,;, = 5000 4.

Pe3zynprarel o0ydarmero SKCIEpUMEHTAa NPEACTaBIEHbI B
Ta01.6.3.

Tabnuma 6.3
Pe3ynbTaThl 00ydaromniero SKCIepuMeHTa, 3HaYCHUS pemarmimeil QyHKuuu F u
BIUSHHE TTopora Py Ha kjgacc 3K3eMIUIsIpa MO MPOTHO3Y

Homep 5k- Knacc mo npo-
SeMHJI':I)SI a 3HauYeHHE X; Knacc | 3Hauenue pe- rHO3y npu Py,
pa. npu |maroomeil pyHK- aBHOM
oOyuaromniei — —
BBIOOPKH X1 X2 P -6(-4]-210]2 4
1 1.7 13 K, I-1=0 111 (1]2]2
2 1,5 14 K, -1-2=-3 111(2)212](2
3 1,2 12 K, -4+0=-4 111(2)22](2
4 2,0 12 K, 4+0=4 L1 (1|1 1f1
5 1.6 9 K, 0+3=3 L1 f(1]1|1(2
6 1,1 17 K, -5.-5=-10 (2]12(2(2]|2]2
7 1.4 13 K, -2-1=-3 111f(2]212(2
8 1,2 12 K, -4-0=-4 L11(21212(2
9 1.0 12 K, -6-0=-6 11221222
10 1,3 16 K, -3-4=-7 212121222
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TpeOyeTcs mocTpouTh MNpPOTHO3UpYIOIIEe MpaBuio, obec-
neynBaroniee Npyu WHIAUBHUIYaJTbHOM MPOTHO3UPOBAHUU MaKCUMalbHOE
3HAYCHUE BEPOSITHOCTHU MPHUHSITUS MPABUIBbHBIX PEIICHUMN.

B paccmatpuBaeMom mpumepe IS MPOCTOTHI UINIOCTPALUHU MPO-
Neaypbl TMOCTPOSHHS MPOTHO3HPYIONIETO MNpaBuUia B3sATa oOydaromas
BeIOOpKa oObemMoMm 10 snemenTtoB. llpu pemeHuM WHXKXEHEPHBIX 3agad
o0beM oOyuaronieil BBIOOpKHU cienyeT BboiOupaTh He MeHee 30-50 nk-
3eMIJISIPOB.

Pemenue. Hetpynno y6enutbcsa (cm. T1ab6n.6.3), uto OonbiieMy
3HA4YE€HUIO IPU3HAKa X| B CPEJHEM COOTBETCTBYET kiacc Ky, a s mpu-
3HaKa x, Hao0opoT (puc.6.11 ).

K \\‘)/é/// K

Puc.6.11. CBs3b 3Ha4eHUI NPU3HAKOB C KJIaCCOM

B kauecTBe 3BpUCTHYECKOTO aJITrOpUTMa sl pemaroneid QyHKIHU
F BpiOupaem BbIpaXx€HHE BUA

F = 10()6'1 — I’I’ll) — ()Cz — mz), (622)

rae m; — CpeJHee 3HAaYeHHE NMpHU3HaKa x; B kjaacce Ki;
m, — CpEJHEe 3HAYCHHUE MpU3HaKa X, B Kiacce K.

Jlerko y6eautbes, ato my = 1,65 my = 12.

Oyukuus F B 3amucaHHOM BUJE XapakTepu3yeT OIU30CTh IK-
3eMIuigpa k kinaccy K. Yucno 10, crosimee nepea nepBbIM claraeMbiMm,
HE0OXO0AUMO JIsi TOTO, YTOOBl MPUMEPHO YPaBHATH BKJIaJ MPHU3HAKOB B
pemammyl (yHKIHIO. 3HaK MUHYC MEpea BTOPBIM Clara€MbIM B BbI-
paxkeHuu (6.22) mosiBUICS B CBA3HM C T€M, UTO AK3eMIIgpaMm kiaacca K
B CPETHEM COOTBETCTBYET MEHBIIEE 3HAUECHNUE NPU3HAKA X).

[loncuurtaem 3HaueHusd pewaromeid GyHKUuM F 1aiud Bcex HIK-
3eMIJISIPOB oOyuaronieil BEIOOPKHU, MCHOJB3ysS BhipaxeHue (6.22). OTH
3HAa4YE€HUS MOMEIlIeHbl B Tab01.6.3.
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K> K, Hetpynuo ybeaurscs,
4YTO 3HA4YE€HHUS, MOJACYU-
TaHHBIEC JJIA DK3EMIJISPOB
kjaccoB K, u K,, nepece-
karTcs (puc.6.12).

Teneps omnpeaeIuM
ONMTHUMaJbHOE 3HAUYEHUE
nopora pasjejieHus Kjac-
coB. [Jlma »TOoro  3a-
JaauMCs NIAThK 3HAYEHUSMHU BEIMYUHBI Py U OIS KaXIOTr0 3HAYECHHUSA
Py omnpeaenum kiacc 3K3eMIuIsipa o0ydarouieil BBIOOPKHU MO MPOTHO3Y,
HUCIOJNB3YS NPOTHO3UPYIOIIEE NPaBUIO BUJA

-4 3 F

Puc.6.12. Ilepeceuenue 3HaAYECHUI
pemiaomei GQyHKIHU

jeK, ecnn IO[xl(j) —1,6]— [xé") - 12]2 Foi

jekK, ecn 10[x1(f) _1,6]_[)(5]-) —12]<Po,- (6.23)

B namHOoM caydae 3aBHCUMOCTh  BEPOATHOCTUH  IPaBHUIb-
HBIX PCIICHUH OT 3HAYCHUH BEJIUYUHBIF,;,. CIOXHO  BOCIPOU3-

BECTHU M3-3a OTPAaHUYEHHOCTH oOBema oOyuatouieil BbIOOpKU. OHAKO,
paclIupyUB JOMANA30H 3HAYCHUU
BEJINYNHBl F,, BJIEBO U BIpPaBo,
MO>XHO BBISIBUTh TEHACHIIUIO H3-
MEHEHUSI BEPOSITHOCTU NPUHSITUSA
IpaBUIBHBIX pelmeHnu
(puc.6.13).
N3 puc.6.13 BugHO, 4TO B
- KayecTBE ONTUMAJIIbHOTO 3Haye-
é |6 '4 '2 (') 2' 4I é 1;0 HUS TOPOTa MOXHO B3SITh

Puc. 6.13 BrIiGop BeJIMUYNHBI Py=-1,5.

Torga B OKOHYATEIbHOM BHUJE NPOTHO3UPYIOIIEEC MNpPaBUIO 3a-
NUIeTCsa Kak

jek,, 10[x" —16]-[x —12]>-15
. " ' (6.24)
jekKy, 10l —1,6]-[x —12]< -1,5

HpI/IMeHI/IM 9TO NHpaBHJIO HJd HMHIAWUBUAYAJIBbHOI'O HPOTHO3HUPOBA-
HHUA OJHOTHUIIHBIX OJSK3CMIIJIIAPOB, HC YYAaCTBOBABIIUX B O6yan0H_IeM
OKCIICPUMCHTC. HpCI[HOJ'IO)KI/IM, 4TO OK3CMIIIAPBI HMCHKOT CICAYIOIIHC
SHAaYCHUA MPU3HAKOB!
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Ox3emnusap 1: x; = 1,4; x, = 14;

Ox3emmisp 2: x; = 1,65 x, = 13.

[Ipumensiss npaBuio (6.24), MOXXHO YOEIUTHCSH, YTO MO MPOTHO3Y
sk3eMIIAp 1 moyikeH OBITh OTHECEH K kiyaccy Kj, a 3kzeMmiusp 2 — K
knaccy K. U3 puc.6.13 crneayer, 4TO0 MakKCUMajJbHOE 3HAa4YE€HHUE Be-
POSITHOCTU NPaBUIBHBIX pemEeHUuN P,,,; cocraBiaser npumepHo 0,85.
DTO O3HAYAET, YTO B CpEAHEM A 85 NMPOUEHTOB AK3EMIISAPOB HU3 Ka-
KJAOW MapTUU YPOBEHb HaJleXKHOCTU (Kjacc) OylneT CHpPOTHO3UPOBAH
BEPHO.



