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Vuebnas gucnuiuimia «l[1aHupoBanme SKCIEepUMeHTa B S9KOHOMUKE» YUTACTCA CTYICH-
TaM crenuaabHocTn «MaTreMaTudeckue MeTO/IbI B SKOHOMUKE» C IEJIBI0 YCBOCHUS TEOPETH-
YeCKMX 3HAHUIl O CTATUCTUYECKON TEOpUU ONTUMAJILHOI'O IJIAHUPOBAHUS SKCIEPUMEHTa U
00pabOTKM €ro pe3yJsibTaToB, IPUOOPETEHUS MPAKTUIECKUX HABBIKOB IPUMEHEHUS ITON Teo-
pUU B IPUKJIAIHBIX SKOHOMUYICCKUX HUCCJICIOBAHUSX. DTO IMO3BOJIUT HAYUIUTHCS HE TOJHKO
MPaBUJILHO 00PadATHIBATH YK€ UMEIONIYIOCSI SKOHOMUYIECKYIO NH(MOPMAIINIO, HO U ILJIAHUPO-
BaTh cOOP JAHHBIX TaK, 9TOOBI MUHIMU3UPOBATH 3aTPATHI HA ITOJIyYE€HUE JIOCTATOTHO TOUYHOMN
SKoOHOMIYecKoi nuaopMmarmu. OOydenne 5Toil nucruiinae 6a3upyeTcs Ha CyMMe 3HAHWH 1
YMEHUM, TOJYYEHHBIX CTYJIECHTaMU IIPU U3YUYeHUN KypcoB «Teopus BeposiTHOCTei», «Mare-
MaTUYecKas CTATUCTUKA», «DKOHOMHKO-MaTeMaTUdecKoe MojeaupoBanues, «udopmarim-
OHHBIE TEXHOJIOTUUA B SKOHOMUKE» W JIPYTHUX.

Conepxkanne Kypca «IlmanupoBanue sKcIepuMeHTa B 9KOHOMHKE»: SKOHOMUUIECKUE 3a-
Jlady TIJIAHUPOBAHUSA W 0OPAOOTKU SKCIIEPUMEHTA; SKCTpeMaJjbHas 3aja4da BbIOOpA OIEHKU
U IJIaHA SKCIEPUMEHTA; OIEHKHU 10 MeTO/ly HauMEHBIINX KBa/paToB, HAWIyYlllas JUHeHasd
OIIEHKA, ITPOCTeiiInas MOHTe-KapJIOBCKas OIIEHKA, OIleHKa 110 METO/ Ly HAaMMEHbIINX KBa/IpaToB
CO CIIyYallHBIMM y3JIaMU, UX JIUCIEPCHOHHBIC MATPUIILI U O0JIACTU MPUMEHEHUs; KPUTEPUU
9P HEKTUBHOCTH U TEOPEMbI SKBUBAJCHTHOCTH; aHAJTUTUICCKHAE CIIOCOOBI U YUC/IEHHBIE AJl-
TOPUTMBI TTOCTPOEHUS ONTUMAJIBHBIX ILJIAHOB; MOJIEIUPOBAHUE HEINPEPBIBHBIX IIJIAHOB JIJIs
OIIEHOK CO CJIyHalHBIMU y3JIaMHU.

NunuBuayanbable JOMaIHUAE 3a/IaHUs BBIIOJIHAIOTCA ciaymareagamu Kypcea «llmanmpo-
BaHUE SKCICPUMEHTA B SKOHOMUKE» C IEJIbI0 MPAKTUIECKOTO OCBOEHUS METOIUKHA U IIPHOO-
peTeHnsl HaBBIKOB MCIIOJIb30BAHUS METOJIOB U &JITOPUTMOB ONTUMAJBHOTO ILIAHUPOBAHUSI U
00pabOTKM 9KCIEPUMEHTA, OICHUBAHUS TOYHOCTU IMOJYUYCHHBIX PE3YIbTATOB JIJId PENIeHUs
NPUKJIQIHBIX SKOHOMUYECKUX 3a/1a4.

OcHoBHbIe HopMyJIbI 1 0003HAYEHUS

[Ipesnosaraercs, 4TO B HEKOTOPBIX N-MEPHBIX TOYKaX I/ = (:E{, LL1) e X CR,,
j=1,..., N, obacT BO3MOXKHBIX u3Mepennii X B pe3y/ibTaTe SKCIEPUMEHTa MOT'YT OBbITh
noyaensl Habmogenus (27, w?) bynkimpn f(x7). DTu HabMIOACHUS CONEPIKAT CIIydaiiHble
OIINOKMU, TaK/e ITO

MwC(xj>wj) = f(xj)> MW[C(Ijawj)C(xq’wq)] = f(l’])f(:lfq) + 0.2(1,]"111)

u 0° uaTerpupyemMa 1o obouMm aprymentam B X. Ilo pesynbratam Takux HaOJIIOIEHTI HEOO-
XOJIUMO OIEHUTH (DYHKIMOHATBHYIO 3aBUCUMOCTD § = f (), 0 KOTOPOIl M3BECTHO JIMIIIb, YTO

f(z) = Zcchz(:)s) +r(m,x),

rie @;(x), i =1,...,m, — 3amaHnblii HAOOp JiMHEHHO He3aBucuMbIX Ha X dynkiumit. OyHK-
m

st g(x,m) = > 0;p;(x) Gyaer IpoeKIMOHHOi oreHKoi (perpeccueit) dyuknun f(x), ecin
i=1

0;,1=1,...,m, — oleHKH KO3(PDUINEHTOB PA3JIOKEHUS C;, ITOJTyICHHDBIE 110 HAOIIOACHUSIM
C(x?,w?), j =1,..., N. Bamaga cocrouT B BbIOOpE TAKUX OIEHOK 0; U TAKHUX y3JIOB IKCIIe-
pumenta x’, j = 1,..., N, Koropble Obl obecrieduBau HAUOOJIEE TOYHYIO IO BEPOATHOCTU

IPOEKITMOHHYIO OIEHKY (DYHKIMOHATBHON 3aBucumoct y = f(x).
Bsenem marpudnbie 0003HATEHHS

Zny = (C(551>W1) C(17NaWN))T§ Fy1= (f(ffl) f(xN))T;
Ryi = (r(m,z") ... r(m,2™))%; M,Z =F; M,ZZT - FFT =Yy,
3



rjie ¥ — MaTpuIia KoBapualii omu6oK Hab/moennii ¢ sjpementamu o2 (x?, 29), j,q =1,..., N;

D, 1(x) = (gpl(x) gpm(a:))T; Anm = ((ID(xl) (ID(:BN))T;
Cm,1 = (01 cm)T; F = Ac+ R.

Teopema 'aycca—MapkoBa jgaeT Tak Ha3bIBAEMYIO HAWIYYUIIYIO JUHEHHYIO OIECHKY ¢ KO-
5 UIIEHTOB ¢ ¥ COOTBETCTBYIOIILYIO €if IPOeKINOHHY0 OreHKY ¢TP(x) dyukiuu f(x). Dra
OIIEHKa 110 BEPOSITHOCTH ONTHMAaJbHA KaK B IIPOCTPAHCTBE KOXDMUIMEHTOB, TaK U B IIPO-
cTpaHcTBe (DYHKIMIT Ha MHOXKECTBe BcexX oreHoK Bumga 17, mst kotopbix TA = E. B ciygae
HE3aBUCUMOCTH OIMMUOOK HAOJIIOIeHN (MaTpHIa Y [HaroHa bHA) U TOYHO 3aJIaHHON MOJIeN
(R = 0) Hamnydmas IuHEHHAS ONEHKA UMEET BUT

. 1 - _ (27)®T(27) 1 O (27)( (27, W)
¢= (AT )T ATE T Z = {Z 20) } > 0-2 w) -
=1 ]:1

(npemmostaraercs, uTo Touku x’, j = 1,..., N > m, BbIOpaHbl Tak, 9TOOBI CyHNIECTBOBAJIM
obparubie Marpuiibl.) [Ipu sTOM MaTpuia KoBapualwii omuboK TaKoil OIeHKH

Ké=M(c—&)(c—&)T] = (ATD T A)~
JAUCIIEPCHU:A OILIEHKU perpeccuu
d(z) = M[f(z) — eT®(a)]* = OT(2) KeP(x)

cT<I> ) + +/d(z)/e — xopuaop omubok onennBanust byHKIMH f(x) ¢ ypoBHEM J0BepUs
1—g2
Onenka ¢ peajlu3yercs, ecjii JUCIepcus OMUO0K HAOIIOJCHUI U3BeCTHA XOTS Obl ¢ TOY-
HOCTBIO JIO MHOKHTEIsA, T.e. 02(z) = 02/\(z), rae 02 — HemspecTHast KoHcTanTa, a A(z) —
nu3BecTHad HyHKIU 3PdeKTUBHOCTH SKCcepuMenTa. Toraa

Ké=o? [f: @(xj)qﬂ(xﬂ‘)A(xﬂ‘)] B

J=1

1 HEU3BECTHYIO O'2 MOXKHO OICHUTDH IIO Cl)OpMYJIe

C(a?,w?) — eTd(27)]?

qﬁa
3 Mz

D10 mo3BoJIsieT (UCIOIB3ysl HepaBeHCTBO eObIlieBa) MOIyYnTh MPeCTaBIeHne O JOBEepH-
TeIBHBIX MHTEepBatax Habmonennii (27, w’), ommubkax ONEeHOK ¢; KOIDMUIMEHTOB pas/IiokKe-
HUSI ¢;, O KOPHJIOPE ONMIMOOK MPOEKINOHHOM orenku ¢TP(z) dynkmun f(x).

HaGop yzi0B 2/, j = 1,..., N, B KOTOPBIX HOJIy9alOT HaOIIONCHNS, HAZLIBAIOT NAGHOM

axcnepumenma. B mnane moxker ObiTh Beero T < N paswbix yzimoB x4, g = 1,...,T,
T

u B KaxjaoMm no K, mabmomenuit, Y K, = N. Torma mran 3agaerca B Bujge €(N) =
q=1
1 T ~ _ 1 T
{(z", K1),..., (2", Kr)} win B nopmuposannom suje £(N) = {(z',p1),...,(z",pr)}, tme
pq = K /N — uacrora nonaganus B Touky x9. [l1anm € Ha3BIBAIOT HEIPEPBIBHLIM, €CJ/IH
BEPOATHOCTU IIONAJIAHUA D, IIOJIaraioT HellpepbIBHbIMK. HenpepbIBHBIN ITaH MOXKET OBITH
peam3oBaH, TOJLKO ecin Bee p, /N Iesble.
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YT06B! BBLICIUTD B ABHOM BHJIE BJINSHHE BeJUMIHH o2 u N Ha OMUOKH OIEHOK, BBOIAT
HOPMHUPOBAHHYIO WH(MOPMAIMOHHYIO MATPHUILY

1(e) = TKeE]™ = D p A2 ()7 (a?)

1 HOPMUPOBAHHYIO JUCIIEPCHUIO

d(z,¢)

— PT -1 _ )

dy(z,e) = OT(2) I, (e)P(x) = 2 N.

[Lnanwt e, makcumusupyionme det Iy (g), HazpiBaloT D-ONTUMAILHBIME; MAHUMU3UPYIONIE

Sp I.(¢) masbiBaorT A-onTUMaIbLHBIME; MEHUMU3UpPYomme max dy(x, ) — MUHUMAKCHBIMY,
zeX

a MEHEME3HEpYIomue cpegaee Ha X 3uadenne dy(r,e) — Q-onruMmanbubivu. OnTuMAaIbHbIE
m

IUIAHBI U3BECTHBI JIUIIb JJIsi JIOCTATOYHO IPOCTHIX Mogiesieit f(x) = > ¢;p;(x) u obnacreit X.
i=1

UrepalinoHHBIN aJITOPUTM, CXOAAIIUCT K [D-OoNTUMAaJbHOMY ILJIaHy, OCHOBAH Ha OJTHOM
u3 TeopeM sKkBUBajeHTHOCTH. OHa yTBEp:KIaeT, 9TO IIaH € D-onTuMasieH TOrAa U TOJIBKO
TOTIa, KOTIa

min r;lgzcd}[(:c,a)k(x) = rggle%z(d}[(:c,a JA(x) = m.

[TosToMy TITIaH € MOYKHO YJIYUIIUTD, €N T0OaBUTH B HETO TOUKY T, B KOTOPOil

max dy(z, )N (x) = du(Z, ) A (T) > m.
Te
1. IlycTb 3a/1aH HEBBIPOKICHHDBI 1 He D-onTumMatbublil wian g = {(z, p1), ..., (70, pr,)},
Ty > m, nyctb s = 0.
2. Haxomuwm Iy(gs), du(z,€5), max du(x,e5)N(x) = dy(Ts, €5) N (Ts) = H(es), T.e. momyaaem
re

wiad () = {(Zs, 1)} u3 oxmoit ToUKM.
3. CocragiisieM IL1aH

esr1 = &s(1—af) + aze(@) = {(=", (1 — aD)pr),.... (@, (1 — a))pr., (=7, a)) ).

rie 1M = 7 of = [H(e,) — m]/[mH(e,) — m]; Ty + 1 = Tyyy.

4. YpenuuupaeM HOMED UTepaldi S Ha eIUHUILy U BO3BpAIIAeMCs K IYHKTY 2 ¢ HOBBIM
IJIAHOM E€,41 BMECTO Es.

UreparmoHnblii poriece mpoJioszKaeTcs, moka sennania H(es) He mocTurHer goctaTod-
HO OJIM3KOro K m 3HadeHus. Torma HEIpepbIBHBIN IJIAH £, MOXKHO CUHTATh <«IO4YTH» D-
OIITUMAJILHBIM.

[Ipu peaymsanyuy 3TOro aJaropuTMa PEKOMEHIyeTcs Ha KazKI0il UTepaluu BhIIaBaTh 3Ha-
qernst Iy(es), det Iy(es), du(x,e5), Ts, H(es), af n wnan 4,4, yaeasas BHUMAHAE TOYHOCTH
oOpallleHnsl MaTPHIL U HAXOXKJICHNS TOYeK Tg. MoKeT okKa3aThesd, UTO IpOIIEe pelmarh ypas-
HOHHA Iax du(z,e5)N\(x) = dyu(Ts, €5)N(Ts) TPUOIIZKEHHO, HAIIPUMED, BLIUHCIIAA 3HATCHNUS

xr

dy(x,e5)A\(x) B y3/1aX JOCTATOUHO MEJIKOi CETKH, TIOKPHIBAIONIEH 06/1aCTh BO3MOMKHBIX U3Me-
penmit X.

Ecim Toukoit &, manbosbinero suadenus dy(x, £5)\(x) OKazxKeTcs TOUKa, y7Ke BXOJSAIAs B
IUIAH €5 C BECOM D, 3HAYNT, B IUIAH £4, 1 9Ta TOYKA BOHIET OJUH pa3 ¢ BecoM ok + (1 —al)p,.
MozkeT okazaThbcs, 4T0 Hanbosbinee 3HadeHue dy(x, €5)A(Z) HOIYyIUTCsI B HECKOJIBKIX TOYKAX
obiactu X. Torma pekoMmeHyercsi BKIIOYATh B HOBBIH IIAH €41 CPa3y BCE ITH TOUKH C
OJIMHAKOBBIME BECAMH, CyMMa KOTOPBIX DaBHA (.
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Eci urepalimonHbIil MPOIece CXOUTCA MEJIJICHHO, & 3aKOHOMEPHOCTD ITOSBJ/ICHUS Y3JI0B 1
U3MEHEHUs BECOB TOC/IE/IOBATE/ILHOCTHU IJIAHOB £4 IMIPOCTAsT, TO MOYKHO YCKOPHUTD CXOJUMOCTb,
SKCTPAIIOJIMPOBAB IIPOIECC U3MEHEHUs ILIAHOB £4 C POCTOM YHCJIa UTEPAITUi.

[Ipu TouHO 3aaHHOM KOJIMYecTBe HaO/IoAeHuil N pean30BaTh ONTUMAJbHBIN Helpe-
PBIBHBI TUTAH £* yiaercs Juiib npubsmkerno. Juckperustii mian £(N) MOXKHO MOJIYIUTH
u3 menpepwisHoro € = {(x,p1),..., (27, pr)}, Momesmpys ¢ moMomBIO JATUMKA CTydaii-
HBIX 4ncesl N CaydaifiHbIX N-MEPHBIX BEJIUYUH, MPUHUMAIONINX JIMCKPETHbIC 3HadYeHusd 19,
qg=1,...,T, c BepoaTHoCTAMNI p,. MOXKHO HOJIyYNTH JUCKPETHBIH IJIaH U JAPYTUM CIOCO-
oom. Crenyer pacupenemutsb Ny < N nabiofenuil, B3gdB KoamdecTBO Habionenuit K, B
Toukax z? paBHBIM Iesoit yactu p, N, ¢ = 1,...,T. OcraBmueca N — Ny < 1" nabmoneHnit
J00aBUTH 110 OJHOMY K TeM K, Tae aApobHasa dacTb p,/N HanboJbIasd.

Heob6xomuMo mpoBepuTh KA4eCTBO MOJIY I€HHOIO TAaKUM 06pa30M JTucKpeTHoro miaHa (N,

sorancaus det [y (z, £(N)), dy(z,E(N)) u H(E(N)).



NBauBnayaabHBbIE 3aaHUSA
BapuanaT Ne 1

1. Haiitu namtyaniyio jineitnyto onenky §(z) = ¢,z + éax® + ¢32° perpeccun dyHKImn
y(z) = c11 + cox® + c32° 1o pesynabratam eé mesapucumbx Habmogenuit ((—2) = —9.11;
¢(—1) = —0.96; ¢(—1.5) = —3.1; ¢(0) = 0.29; ¢(1) = 1.27; {(2) = 9.02. Pesynbrars! momy-
YeHBI CO CJIyYailHBIMU HECMEIEHHBIMU OMIMOKAMU, JMCHEPCHU KOTOPBIX 02(—2) = 0%(2) =
o?(—1.5) = 0.015, 02(0) = S, o*(—1) = 0*(1) = 0.1S. Ouenurs S, MmaTpuIy KoBapuaruii
oIImOOK KO3 (DUITNEHTOB Perpeccun ¢;, AUCIEPCHIO OIEHKHN PEerpeccuu B TOYKE U e€ Bepo-
SATHOCTHYIO CpeJHeKBaIpaTudHyio omubky. Ha uarepBase [—2.5,2.5] mocrpouts rpadukn
MOJIyYEHHOM perpeccuu u KOpHuaopa OImMMOOK ¢ ypoBHeM joBepud 0.7, OTMETHB HAOJIIOICHUS
1 UX JOBEPHUTE/IbHbIE HHTEPBAJIBI.

2. OyHKIMOHAJIbHAA 3aBUCUMOCTD f (:L', y) =C +02xy+03x2 +c4y2 ore- Y
HUBAETCH 110 €€ He3aBUCUMBIM HaAOJIOACHUSAM CO CIydailHbIMU OmmMOKamMu,
dbyukims sabdexruBHOCTH KOTOPHIX A(Z,y) = 1. Bamana 061acTh BO3MOK- X
HBIX m3MepeHuit X 1 HeBBIPOXKICHHBIN HAYAIbHBIN ILJIaH SKCIIEPUMEHTA

80{jq7ptpq = 17 cee 7T0} =

S () () D) D) () 2

NreparmoHHbIM METOIOM IIOCTPOUTD HEIPEPBIBHBIN IIJIAH SKCIIEPUMEHTA &4, OMu3Kmit Kk D-
ONTUMAJILHOMY HACTOJILKO, YTOOBI BBIIOIHSIOCH O1HO U3 yeiosuii: H(es) —m < m/40 nnn
af = [H(es) —m]/[mH(gs) —m] < 1072. Ha ocHOBe HENPEephIBHOTO ILIAHA £ TTOCTPOUTD JUC-
KPETHBIH 11al sKkcrnepuMenta &(N) ¢ moaHbiM qucioM kciepumentoB N = 100, mosy<uTs

st mero H(E(N)) u det I,(E(N)).

Bapnanr Ne 2

1. Haittn nanmyqmyto JuHeiinyo oleHky f(x,y) = ¢ + éox + ¢3y + 42y perpeccun QyHK-
mn f(z,y) = ¢1 + cox + c3y 10 pesysbraraM HabJoaeHuit sroit dyuknuun ((—2, —2) = 2.97;
C(2,2) = 4.20; ¢(1,0) = 2.41; ¢(0,0) = 3.50; ((2,—2) = —0.51; ((~2,2) = 5.37, mony-
YeHHBIM CO CIyYallHBIMUA HEe3aBUCHMBIMU HECMEIIEHHBIMU OIMMUOKAME, JUCIIEPCHU KOTOPHIX
ouHakoBbl: 02(x,y) = 02 = const. OuenuTsb 0%, MATPUIy KOBapualuii ommmuboK Kosdduim-
GHTOB PErpeccui ¢;, JucIepcuio onenkn perpeccun M| f(z,y) — f (z,y)]* u eé BeposTHOCTHYIO
cpeHekBaipaTndHyto ommoOky. B obimactu {—2 < x < 2, —2 < y < 3} mocrpoutsb rpadguku
MOBEPXHOCTEN (MJIM WX pPa3pe3bl) MOJIyYeHHON PErpeccru M KOPHIOpa OIMUOOK ¢ YPOBHEM
nmoBepust 0.7, OTMETUB HAOJIOJIEHUST U WX JIOBEPUTEIbHBIE HHTEPBAJIBL.

2. OyHKIMOHAIbHAS 3aBUCUMOCTD f (T, y) = ¢ +cox?+c3y? onennBaeTcs Yy
10 €€ HE3aBUCHMBIM HAOIIOJEHUAM CO CIlydaitHbiMu omubKamu, GyHKimsa
sdpdexTupnocT KoTophix A(x,y) = (1 + xy)~L. Bamana obnactb BOZMOXK-
HBIX U3MepeHnit X ¥ HeBBIPOXKJICHHBIN HaYaJIbHbIH IJIaH SKCIEPUMEHTa

€O{fqapqaq = ]-7 cee aTO} =

= {(0) D (0) D (0) D ((0) 9 (1))

VrepanoHHBIM METOJOM HOCTPOUTH HEIPEPBIBHBII IIaH SKCIEPUMEHTa €4, Om3Kuil Kk D-
ONTUMAJILHOMY HACTOJIBKO, YTOOBI BLIMOIHSIIOCH OHO U3 yeaouit: H(es) —m < m/30 nmm

*

af = [H(es) — m]/[mH(gs) — m] < 1072 Ha ocHOBe HENpPepLIBHOTO ILIaHA €y TOCTPOUTD

JCKPETHBDIH 11an 9KcrepuMenTa () ¢ HoHbIM dncaoM skcrepuMentoB N = 50, moryaurnb
st gero H(E(V)) u det I, (E(N)).



BapuanaT Ne 3

1. Haiitn mHamaydmyio JMHEHHYIO OIEHKY f (x,y) = ¢ + Coxr + 3y perpeccun yHKIHN
f(x,y) = c1 + cox + c3y mo pesynabraram Habsogenuit sroit dyukuun ((—1,—1) = 1.0;
C(1,1) = 2.12; ¢(—1,1) = 0.22; ¢(1,—1) = 2.71; ¢(0,0) = 1.61. Pesynbrarsl OJIy9IeHBI CO
CJIyYalHBIMU HE3aBUCUMBIMU OIMUOKAMM, MaTEMATHIECKOE OXKUJAHUE KOTOPBIX PaBHO HY-
mo, a mucnepenn o%(—1,1) = ¢%(1,1) = S, ¢%(0,0) = o2(1,—1) = o*(—1,—1) = 108S.
Onenntsh S, MaTpuIly KoBapuaruii ormmboK Ko3hMUIMEHTOB ¢;, TUCIIEPCUIO OIIEHKN pPerpec-
cun M[f(z,y) — f(z,y)]? u €8 BepoATHOCTHYIO CpeaHEeKBAIPATHYNYIO OmuOKy. B obmacrn
{-1 <2 <1,-1 <y < 1} nocrpouts rpaduKkn HOBEPXHOCTEH (MM UX Pa3pPe3bl) MOJIY-
YEHHO perpeccuu u KOpujopa ommboK ¢ ypoBHeM jioBepust 0.5, oTMeTuB HaOJIIOIEHUST U UX
JIOBEPUTEJILHBIE NHTEPBAJIL.

2. OyHKIMOHAIbHAST 3aBUCUMOCTD f(x,y) = ¢1 + o + c3y + ¢4y ore- Yy
HIBaeTCA MO €€ He3aBUCHMBIM HAOJIIOJIEHNSIM CO CIyJailHBIMU OIIHMOKaMU, /2
dyuknus s dekruBHOCTH KOTOPBIX A(T,y) = 1. 3a1ana 06/1aCcTh BO3MOK- X
HBIX U3MepeHuit X 1 HEeBBIPOXKICHHBIN HAYAIbHBIN [IJIAH SKCIEPUMEHTA 12

EO{jqapqa q= ]-7 s aTO} =

=0 {((0) ) () ) () 5): ((ia) 5):((102) 5}

_80' O 757 1/2 757 1/2 757 1/4 757 1/4 75 .
WrepalmoHHbIM METOJIOM TOCTPOUTH HENPEPBIBHBIN IJIaH SKCIIEPUMEHTA €, Ou3Kuii K D-
ONTUMAJILHOMY HACTOJIBKO, YTOOBI BBIMOIHSIIOCH OHO U3 yeaouit: H(es) —m < m/50 nmm

af = [H(gs) — m]/[mH(es) — m] < 2- 1072 Ha ocHOBe HENPepBIBHOTO IJIAHA €¢ TTOCTPOUTD

JICKPETHBIN I/1aH sKciepuMenTa &(N) ¢ HoIHBIM ducaoM sKcrepuMerToB N = 30, oty IuTh
st mero H(E(V)) u det I, (E(N)).

Bapuant Ne 4

1. Haiitn mamtyunyo JuHeiiHyto olenKy §(x) = ¢, + Cox + ¢31? perpeccun GyHKIAR
y(z) = ¢; + cow + c32? 10 pesybTaTaM eé HesapucuMmbIx Habmomennit ¢(0) = 1.25; ¢(1) =
2.94; ((2) = 7.03; ¢(—1) = —0.52; ((—2) = 1.02. Pe3ynbrarsl MOIyICHLI CO CIIYIARHBIMI
HECMEIEHHBIMEU ommubKaMu, quctepenn kKotopeix 02(0) = S, 0?(—1) = ¢%(1) = 45, 02(2) =
0%(=2) = 9S. Ouenurs S, MaTpuily Kopapualyil ommuboK Koa(phUIMEHTOB perpeccuu ¢,
JINCTIEPCHUIO OTICHKU PErPECCUH B TOYKE U €€ BEPOATHOCTHYIO CPEIHEKBAIPATHIHYIO OIIHOKY.
Ha wunrepBase [—2,3] mocTpoutsh rpaduki MoJyIeHHON PErpeccuu ¥ KOPHIOpa OMHUOOK ¢
yposueM josepus 0.7, orMeTuB HaOJIIOACHNS W UX JOBEPUTEIbHBIC NHTEPBAJIBL.

2. OyHKIHOHAIBHAS 3aBUCUMOCTD f (T, 1Y) = ¢1+CoX+C3Yy OLEHUBACTCSI IO €8 Yy
HE3aBUCUMBIM HAOJIONCHUAM CO CaydaiHbivu ommbkamu, pyakinusa sdpdexrus- 1
HOCTH KOTOPBIX A(z,y) = 1/(1 + ). Bamana 06/1acTh BO3MOXKHBIX H3MEPEHUI
X U HEBBIPOXKJICHHDBIN HAYAHHBIN IIJIAH SKCIIEPUMEHTA,

c{z,ppg=1,...,T0} = 1
= {((2) D () D ((5)- D () () -5))

UTepanionHbM METOJOM MOCTPOMTDL HEIPEPLIBHBI IUIAH 9KCICPHMEHTA £,

6m3Kuit K D-0onTuMaIbHOMY HACTOJIBKO, YTOOBI BBIIOJIHSAIOCH OjiHO U3 yejosuii: H(gg)—m <
m/150 wmm o = [H(e;) —m]/[mH(e,) —m] < 1073. Ha ocHOBe HenpepbLIBHOTO IJIAHA € T0-
CTPOUTH JIUCKPETHBII 11aH sKcrnepuMenTa £ (V) ¢ mosHbM gncaom sKrernepumerTos N = 100,
nosryanTh st Hero H(E(N)) u det I,(E(N)).



Bapuant Ne 5
1. Haittu HamIydImyo JTUHEHHYIO OIEeHKY f (x,y) = ¢é1+ o+ C3y + ¢4y perpeccnn HyHK-
mn f(x,y) = ¢ + cox + c3y 10 pesysbratam HaboaeHwit 1ol hyukuun ((—1, —1) = —0.6;
C(1,1) = 0.84; €(0,2) = —1.3; (0,0) = —0.1; ¢(1,—1) = 2.43; ¢(—1,1) = —2.25, noy-
YEHHBIM CO CIyYailHbIMU HE3aBUCHMBIMU HECMEIICHHLIMU OIIMOKAME, JUCIIEPCUH KOTOPBIX
oMHaKoBBL: 02(x,y) = 0 = const. OuenuTsb 0%, MaTPUIy KoBapualuii onmmboK Kosdduim-
eHTOB Perpeccui ¢;, TUCIepcrto onenkn perpeccun M| f(z,y)— f (2,9)]? 1 €8 BepPOATHOCTHYIO
cpeJiHeKBaIpaTuaHyo ommoky. B obmactu {—2 < x < 2, —2 < y < 2} nocrpouts rpadukn
MOBEPXHOCTEN (MJIM WX pa3pe3bl) MOJIyYEeHHON PErpeccru U KOPHJIOpa OIUOOK C YPOBHEM
nosepus 0.5, OTMETHB HAOIIONCHUS U UX JOBEPUTEILHLIC HHTEPBAJILL.
2. OyHKIMOHABHAST 3aBUCUMOCTE [ (2,Y) = ¢1 + o + 3y + ¢4y Y
OILIEHUBAETCS 110 €€ He3aBUCUMbBIM HAOJIIOJEHUSIM CO CJIYYalHBIMU OITHO- 1
kamu, yHkiws s dexkruBHOCTH KOTOPBIX A(7,y) = 1. Bagana obractsb

BO3MOZKHBIX I/ISMGPGHI/IfI Xnu HeBprO}K,ZLeHHbIﬁ HaYaJIbHBIN ILJIaH SKCIIe- E

pUMEHTA

EO{jqapqa q= ]-> s aTO} =

- 1\ 1\ //-1\ 1y 0\ 1\ //-1\ 1\ /-1 1
- e {<(o) ’1)’((0 ) ’Z)’((os) ’Z)’(( 1 ) ’§>’<(—1) 5)}
UrepanoHHbIM METOJIOM TIOCTPOUTH HEIPEPLIBHBI IIJIaH SKCIEPUMEHTa £, Oiu3Kuii K D-
ONTUMAJILHOMY HACTOJIBKO, YTOOBI BBIIOJIHAIOCH 0jiHO U3 yeaosuit: H(es) —m < m /100 uam
af = [H(gs) —m]/[mH(gs) —m] < 1073. Ha ocrnoBe HEMPephIBHOTO ILIAHA €, TTOCTPOUTD JUC-

KpeTHBIH T1aH sKcrepumenta &(N) ¢ moaabiM grcsioM skcnepuMentoB N = 100, mosyanThb
st mero H(E(V)) u det I, (E(N)).

Bapuanat Ne 6

1. Haiitu namayumyto juHeiinyio ouenky (x) = é; + Cox + C32% perpeccuu dbyHKIUM
y(z) = ¢1+car+c3z? no pesybratam eé nezasucumbix nadmogenuii ¢(0) = 0.91; ((1) = 0.83;
((2) = 1.48; ((3) = 5.12. Pe3ysbrarhl HOIyYEHBI CO CJIyYalHBIMI HECMEIIEHHBIMU OMUOKAMH,
mucniepenn kKotopeix 02(0) = S, 0%(1) = 0%(3) = 0.35, 0%(2) = 0.15. Ouennurs S, MaTpuIry
KoBapualinii ommnbok K03 UIMEeHTOB PErpeccui ¢;, INCIIEPCUIO OIIEHKU PErPeCCUN B TOUKe 1
eé BEPOSTHOCTHYIO CPeHEKBaIpaTndnyio onmoky. Ha nunrepsase [0, 5] moctpouts rpadbukn
[IOJIYUE€HHOW perpeccuu U KOpujaopa onmboK ¢ ypoBHeM jioBepus 0.5, oTMeTHB HaOJIIO/I€HUS
U WX JIOBEPUTEIbHbIE HHTEPBAJIBI.

2. OyHKIMOHATBHAS 3aBUCUMOCTD f(x,y) = ¢+ Cox+ c3xy Otte- Yy
HUBACTCA TI0 €€ HE3aBUCHMBIM HAGTIONCHASM CO CITy Tal HBIMI OTITH0- |
kamu, Gynxmus sddekrupnocTn Kotopeix A(z,y) = (1 + |z|)~L.
Baana 061aCTh BOBMOKHBIX U3MepeHnit X U HEBLIPOK ICHHDIH Ha- /XL
YJaJIbHBI IJIaH SKCIePUMEHTA, -1 \l T
-1

EO{jqapqaq = ]-> s aTO} =

- e {<G) %)((_21) %) ( <_01) %) ( (1(/)3) 1_10) ( (—f/?)) 11_())}

M repanoHHBIM METOJOM HOCTPOUTH HEIPEPBIBHBII IIaH SKCIEPUMEHTa €4, Om3Kuil K D-
ONTUMAJILHOMY HACTOJIBKO, YTOOBI BLIMOIHSIIOCH OHO U3 yceaouit: H(gs) —m < m/60 wmm

af = [H(es) — m]/[mH(es) — m] < 51073, Ha ocHOBe HENPEPBIBHOTO ILIAHA £ MOCTPO-

UTh JUCKPETHBIN TuiaH sKcrepuMenta &(N) ¢ moiaHbiM dncioMm sKenepumento N = 200,
nostyanth st Hero H(E(IV)) u det I, (E(N)).
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BapuanTt Ne 7

1. Haittn Hamtydinyio JUHEHHYIO OIEHKY f (z,y) = ¢, + Cozy + 322 perpeccun byHKIUMI
f(x,y) = c1 + coxy + c32% 1o pesymbraTam Habmogenuit sroit dyuxmun ((—1, —1) = 2.91;
¢(1,1) =3.18; ¢(—1,1) = —0.51; ¢(1, —1) = —0.23; ¢(0,0) = 1.14. Pe3yabrarsl MOIyI€HBI CO
CJTy I HBIMU HE3aBUCUMBIMU OIIMOKAME, MATEMATHIECKOE OKIIaHIe KOTOPBIX PaBHO HYJIIO,
a qucnepenn o2(—1,—1) = ¢*(1,1) = S, 0?(—1,1) = 0*(1,—1) = 0.1, ¢*(0,0) = 0.01S.
Onenntsh S, MaTpuIly KoBapuaruii ormmboK Ko3hMOUIMEHTOB ¢;, JUCIIEPCUIO OIIEHKN pPerpec-
cnn M[f(z,y) — f(z,y)]? u €8 BepoATHOCTHYIO CpeaHeKBAIPATHINYIO OmuOKy. B obmacrn
{—15 <2 <15, -1 <y < 1} nocrponrs rpaduKu HOBEPXHOCTEH (MM X PA3pPE3bl) MOJIY-
YEHHO perpeccun u KOpujopa ommbok ¢ ypoaeM jjoBepust 0.6, orMeTuB HaOJIIOMEHUS U UX
JIOBEPUTEJILHBIE NHTEPBAJIL.

2. @yHKIMOHAIbHAST 3aBUCUMOCTD f(x,y) = €1 + o + 3y + ¢4y ore- Yy
HIBaeTCA MO €€ He3aBUCHMBIM HAOJIIOJIEHNSIM CO CIyJailHBIMU OIIHMOKaMU, /2
dyuknus s dekruBHOCTH KOTOPBIX A(T,y) = 1. 3a1ana 06/1aCcTh BO3MOK-
HBIX U3MepeHuit X 1 HEeBBIPOXKICHHBIN HAYAIbHBIN [IJIAH SKCIEPUMEHTA 1z

EO{jqapqa q= ]-7 s aTO} =

=20 {((o) D):((0) D ((0)-6): ((172) 8): () -5))

=¢&o - 0 747 0 747 0 767 1/2 767 1/4 76 .

W repanoHHBIM METOIOM [TOCTPOUTEH HEIPEPBIBHBIA IIJIaH SKCIIEPUMEHTa €4, OMU3Kuil K D-
ONTHMAJILHOMY HACTOJIBKO, YTOOBI BBIMOIHSJIOCH OHO U3 yeaouit: H(es) —m < m/40 nmm

*

af = [H(es) — m]/[mH(gs) — m] < 1072 Ha ocHOBe HENpPepLIBHOTO ILIAHA €g TOCTPOUTD

JICKPETHBIN I/1aH sKciepuMenTa & (N) ¢ HOTHBIM 9ucaoM 9KcriepuMeHToB N = 50, moJIyIuTh
st mero H(E(V)) u det I, (E(N)).

Bapuaut Ne 8
1. Haifity nHamaydmnyio JUHEHHYIO OICHKY f (r) = ¢ + éaw + C32® perpeccun GyHKIUN
f(x) = ¢1 + o + 322 1o pesynbrartam wabmogennit sroit dynkunn ¢(—1) = —0.09; ¢(0) =
0.17; ¢(1) = 1.88; ¢(2) = 5.91; ((4) = 10.88. PesynbraTsl HOIYUICHBI HE3ABUCHMO CO CJIy-
JailHBIMM HECMEIGHHBIMU OIMMOKAMH, IUCIIEPCUN KOTOPBIX OJMHAKOBBI: 02(x) = 02 = const.
OnenuTh 02, MaTpUIly KoBapualuii omuboK K03 UIUEeHTOB Perpeccuu ¢;, JUCIePCHIo OleH-
kn perpecenn M[f(x,y) — f(2,y)]? u €8 BeposTHOCTHYIO Cpe/eKBapaTndnyio omuoky. Ha
uHTepBaJie |—2, 4] HocTpouTh rpadUKI MOJIYIeHHONH PErpecChi U KOPUI0pa OIMUOOK € YPOB-
HeM jioBepust 0.7, oTMETHB HaOJIOJEHUS W UX JIOBEPUTEIbHbIE WHTEPBAJIBI. y
2. OyHKIMOHAIbHAS 3aBUCUMOCTD f(T,y) = c1o + coy + c3y® onenupaer- |
sl TI0 €€ HEe3aBUCUMbIM HAOJIIOJIEHUIM CO CJIydaiiHbIMU ommbKaMu, byHKIUsT
scbdexrusrOCTH KOTOPBIX (7, y) = (Joy|+2)~!. Bamana o61acTh BO3SMOKHBIX
n3Mepennii X W HEBBIPOXKIEHHBIN HAYAJIbHBIN IJIAH SKCIIEPUMEHTA

X

1z

60{jq7pq7 qg= 17 s 7T0} =

=< {((1) D () D (0) 8 (@) 8 ()9}

=¢&o: 1 717 -1 717 1 767 0 767 -1 76 .
WrepanoOHHBIM METOIOM [TOCTPOUTEH HEIPEPBIBHBIA IIJIaH SKCIIEPUMEHTa €4, OMU3Kuil K D-
ONTUMAJIbHOMY HACTOJIBKO, ITOOBI BBIIOJIHAIOCH OJHO u3 ycjosuit: H(es) — m < m/30 nm

af = [H(es) —m]/[mH(es) —m] < 1072, Ha ocHOBe HEPephIBHOTO ILIAHA £ TTOCTPOUTD JUC-

KpeTHBIH 1aH sKernepuMenTa (N) ¢ moaHbiM gnciaoM skcrnepumentoB N = 1000, moxyanThb

it mero H(E(N)) u det I,(E(N)).
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BapuanaT Ne 9

1. Haiitu namtyamniyio jineiinyto onenky §(z) = ¢,z + éax3 + ¢32° perpeccun dyHKImn
y(z) = 17 + o7 + c32° 10 pesynbTaTam eé HezaBucUMbIX Habmogenuit ((—2) = —988;
¢(—1) = —161; ¢(—0.5) = —38; ¢(0.5) = 20; ¢(1) = 156; ((2) = 937. PesynpraTs! momyte-
HBI CO CJIydYafiHbIMU HeCMEeMEHHBIMEU OMIMOKaMu, Jucrepcun Kotopeix 02(0.5) = o%(—1) =
o?(1) = 6%(—0.5) = 0.015, 6%(—2) = 0%(2) = S. Ouennrs S, MaTpUIly KoBapUaImii ommb0K
KO3 PUITUEHTOB pEerpeccuu ¢;, JTUCIEPCHIO OINEHKH PErPECCUM B TOYKE U €€ BEPOATHOCTHYIO
cpesiHeKBaipaTnaHyio omOKy. Ha uarepsase [—2, 2] nocrpouts rpaduku Moy deHHONR pe-
rpeccun u KOpHUJI0pa omuboK ¢ ypoBHeM JjoBepus 0.8, oTMeTuB HaOJIIO/CHUS U UX JOBEPU-
TeJIbHbIE UHTEPBAJIbI.

2. OyHKIUOHAIBHAS 3aBUCUMOCTD f(Z,Yy) = 1 + coy + c3y® + ¢4 one- y
HUBAETCH 110 €€ He3aBUCUMBIM HAOJIOACHUSM CO CLydaillHbIMU OmmOKaMu, 4
dbyukims sbdexruBHOCTH KOTOPHIX A(Z,y) = 1. Bamana 061acTh BO3MOK-
HBIX n3Mepenuit X u HeBBIPOKICHHBIN HAYAIbHDBIN TJIaH SKCIEPUMEHTA

50{j‘q7pq7 qg= 17 cee 7T0} =

=20 {((0) 3 ((1)-5):((0) 0 (1) ) (') 5))

— <0 - 0 >3a 1 a37 0 a97 1/2 >9a 0 79 .
I/ITepaHI/IOHHbIM METOAOM IIOCTPOUTDL HereprBHbeI IIJIaH 3IKCIIEpHMEHTa Eg, Oam3kuii Kk D-
OIITHUMAaJIbHOMY HaCTOJIBKO, 4TO0BI BBIIIOJHAIOCH OIIHO U3 yCJ'IOBHfI: H(ES) —m < m/80 nJIn

*

af = [H(es) — m]/[mH(es) — m] < 1073, Ha ocHOBe HeNpepbIBHOTO ILIaHA €g MOCTPOUTDH

JUCKPETHBIN T1aH sKcreprMenTa &(N) ¢ HOJHBIM 9ucaoM KcrepuMerToB N = 50, mostyauTh

st mero H(E(N)) u det I,(E(N)).

BapuanT Ne 10

1. Haifitn mHamaydmyo JMHEHHYIO OIEHKY f (x,y) = ¢ + Cox + ¢é3y perpeccun GyHK-
mn f(z,y) = ¢ + cox + c3y mo pesyiabratam Habsrogenuii sroit dyukium ((0,1) = 20.3;
¢(1,0) = 19; ¢(0.5,0) = 12; €(0,0) = 26; ¢(1,1) = 35.4; (0,0.5) = 18, HOIYIEHHBIM CO
CJIydaliHBIMU HE3aBUCUMBIMU HECMEINEHHBIMU OIMIMOKAMHE, JUCIHEPCUN KOTOPBIX OJUHAKOBBL:
o%(x,y) = 0? = const. Onennrs 0%, MaTpuIy KoBapualuii ormu60K K03 UIHEHTOB perpec-
cuu ¢;, auctiepcnto oreHku perpeccun M f(z,y) — f (2,9)]? 1 €8 BepPOATHOCTHYIO CpeJIHeKBa,I-
parnunyio omubky. B obimactu {0 < z < 1,0 < y < 1} mocrpouts rpaduku moBepxHOCTE
(um UX paspesbl) NOJYUEHHON perpeccuu u KOpujopa omuboK ¢ yposuem josepus 0.5, or-

METHUB Ha6JIIO,ZLeHI/IH 1 UX J0BEepUTEJIbHbIC NHTEPBAJIBI.

2. OyukIpoHaabHast 3aBucuMoctb f(x,y) = ¢ + cox + c3y + cax? Y
OIEHUBAETCS 110 €€ HE3ABUCUMBIM HAOJIOJICHUSAM CO CJIYIAWHBIMU OITHO- 1t
kamu, dyHKIws 3bdekTuBHOCTH KOTOPHIX (2, y) = 1. Sazana obaactb /‘
BO3MOYKHBIX M3MepeHnit X U HEeBBIPOXKJICHHDBIN HAYaJIbHBIN ILIAH SKCIIEe- X

3 \Il x
pUMEHTA
_1 |

EO{jqapqa q= ]-7 s aTO} =

o 1y 1y 1 Iy 7 (—1\ I\ /(0) 1y /(1) 1

- e {<(1) ’1)’((—1) ’Z)7<<0 ) ’Z)’((o) é)((o) é)}

UrepanoHHbIM METOJIOM TIOCTPOUTH HEIPEPLIBHBII IIJIaH SKCIEPUMEHTa £, Oiu3Kuii K D-
ONTUMAJIbHOMY HACTOJIBKO, YTOOBI BBIIOJIHAIOCH OjiHO U3 yesiosuii: H(es) — m < m/40 nin
af = [H(gs) —m]/[mH(gs) —m] < 1072. Ha ocHoBe HEMPEephIBHOTO ILIAHA €, TTOCTPOUTD JUC-

S
KpeTHBIH T1aH sKcrepumenTa &(N) ¢ moaabM gucsioM skcrnepuMentoB N = 200, motydnThb

st mero H(E(V)) u det I, (E(N)).
11



BapuanT Ne 11

1. Haifity nHamaydinyio JUHEHHYIO OICHKY f (r) = ¢ + éaw + C32® perpeccun GyHKIUI
f(x) = ¢;+cor+c32? 1o pesymbraTam Habonenuit aroit pynkiuu ((—1) = 1.96; (0) = 0.88;
€(0.5) = 1.35; ¢(1) = 2.09; ¢(2) = 4.94; ((—2) = 5.01. Pe3yabrarsl mo/Iy<IeHbl HE3ABUCHMO
CO CJIy9aifHBIMM HECMEIIEHHBIMU OIMMOKAMHU, JUCIEPCHE KOTOPBIX OJMHAKOBbL 02(1) = 02 =
const. OnenuTs 02, MaTpHUILy KOBapHaImii ommboK K03 MHUIIEHTOB PEIrPECCHH ¢, JTACTICPCHIO
ouenku perpeccun M| f(x,y) — f(x,y)]% 1 68 BEPOATHOCTHYIO CPe/HEKBA,IPATIIHYIO OMIIOKY.
Ha wunrepBase [—2,2] mocTpoutsh rpacduki MOJyIeHHON PErpecchi M KOPHUIOpa OMHUOOK ¢
ypoBaeM jioBepus 0.9, orMeTuB HaOJIIOAEHUS W UX JOBEPUTEIbHBIE HHTEPBAJIBI.

2. OyHKIMOHAIbHAA 3aBUCUMOCTD f(x,y) = ¢1 + cax? + c3y? onenu- Y
BaeTCsd 10 €6 He3aBUCUMBIM HaOJIIOJICHUAM CO CJIYIaflHBIMEU OINUOKAMH, 1
dbynkims sbdextusnocTn kKotopeix A(z,y) = (2 + zy)~l. 3amana o6- X |
JIACTh BO3MOXKHBIX M3MepeHnii X U HeBBIPOXK/ICHHBIN HadaJbHbBIN ILIaH I
2T

IKCIIepUMEHTa

50{jq7pq’q = 17 cee 7T0} =

=<0 {((5)2):((6) 2 (1) 8:(() 2}

M repanoHHBIM METOJOM HOCTPOUTH HEIPEPBIBHBII IIAH SKCIEPUMEHTa €4, Om3Kuil K D-
OITHMATBHOMY HACTOJIBKO, 9TOOBI BBITOIHSIOCH OHO U3 yeiaouit: H(egs) —m < m/30 nm
*

af = [H(es) —m]/[mH(gs) —m] < 1072. Ha ocHOBe HENPephIBHOTO ILIAHA £ TTOCTPOUTD JUC-

KpeTHBIH T1aH sKcrnepumenTa () ¢ moaHbIM drcsioM skcrnepuMentoB N = 150, mosyanThb

it mero H(E(N)) u det I,(E(N)).

BapuanaT Ne 12

1. Haittr HamTyqmmyo TuHEHHYIO OIEHKY f (z,y) = ¢ + Cozy + ¢é3y® perpeccun dyHKIUN
f(z,y) = c1 + cory + c3y? 1o pesynbraram Habmogenuit sroit gynxuun ((—2, —2) = —2.17;
€(2,2) = —2.2; ((—2,2) = 0.14; ¢(2,—2) = 0.2; ¢(0,0) = —0.98. Pesyabrarsl MOIy9IeHBI CO
CJTYy YA HBIMU HE3aBUCUMBIMU OIIMOKAME, MATEMATHIECKOe OKHIaHIe KOTOPBIX PaBHO HYJIIO,
a mucniepcun 02(0,0) = S, 02(=2,-2) = ¢%(2,2) = 1008, 02(—2,2) = 0%(2,-2) = 108S.
Onennts S, MaTpuIly Kopapuaruii ormmboK KoM MOUIMEHTOB ¢;, JUCIIEPCUIO OIEHKN pPerpec-
cun M|[f(x,y) — f (z,y)]* u e BepoATHOCTHYIO Cpe/HEeKBapaTUIHyI0 olubKy. B obnactu
{—2.5 <2 <25,—-2 <y < 2} mocrpouts rpaduKu MoBepxXHOCTE (MM X pa3pesbl) MoJIy-
YEHHOl perpeccuu u KOpujopa ommboK ¢ ypoHeM jioBepust 0.7, oTMeTuB HaOJIIOIEHUST U UX
JIOBEPUTEJILHBIC NHTEPBAJIBL.

2. OyHKIMOHATIBHAS 3aBUCAMOCTD f (2, y) = ¢1 4 o + c3y + 42y OlleHnBa- Y
eTcs 10 €6 He3aBUCUMBIM HAOJIIOJEHUSIM CO CJIydailHbIMu ormuOkamu, GpyHK- 1
st 3derruBHOCTH KOTOPBIX A(7,y) = 1. Bajana 06/1aCTh BOSMOKHBIX M3~
MepeHuit X U HEBBIPOKICHHBII HAYAJBHBIN TIIaH IKCIIEPUMEHTa,

80{fq7pqa q= 1a s 7T0} =

o 1\ 1y 0\ Iy 0\ Iy 1/2\ 1y 0 1

=0 {((0) 6 ((2) 60 ((6) 80 ((172) () D}
UrepanoHHbIM METOJIOM TIOCTPOUTH HEIPEPLIBHBII IIJIaH SKCIEPUMEHTa £, Oiu3Kuii K D-
ONTUMAJILHOMY HACTOJIBKO, YTOOBI BLIMOIHSIIOCH OHO U3 yeaouit: H(es) —m < m/40 nmm
af = [H(gs) —m]/[mH(gs) —m] < 1072. Ha ocHoBe HEMPEephIBHOTO ILIAHA €, TTOCTPOUTD JUC-

S
KpeTHBIH 1aH sKernepumenTa (N) ¢ moaHbiM gnciaoM skcrnepumento N = 1000, mosayanTsb

st mero H(E(V)) u det I, (E(N)).
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BapuanaT Ne 13
1. Haiitn mammydmyto juHeitnyto onenky §(r) = ¢ + éax? + ¢3zt perpeccun dbynk-
i y(r) = ¢ + cox? 4 csxt 1o pesysibrataM eé He3aBUCHMBbIX HabJogenuit ((—2) = 211;
¢(—=1) = 107; ¢(0) = —7; ¢(1) = 80; ¢(2) = 234. PesysbraTsl IOJYUCHBI CO CIIyUaiiHbI-
MU HECMENISHHBLIME omubKamu, muctepcu Kotopeix o2(—1) = ¢%(0) = o%(1) = 0.01S,
0%(=2) = 0%(2) = S. Onenuts S, MaTpuIy KoBapualuii omu60k K03 hUIMenToB perpeccuu
Ci, IUCIIEPCUIO OLIEHKN PErPECCUH B TOYKE U €€ BePOATHOCTHYIO CPEIHEKBAIPATHIHYIO OIIN0-
Ky. Ha unrepsaie [—2, 3] mocrpoutsb rpaduku MOIydeHHONH PErpeccuil u KOPUI0pa OIMHO0K
¢ yposaeM nosepus 0.5, orMeTnB HaG/IIONCHIA W UX JOBEPUTEILHLIC HHTEPBAJILL.
2. OyHKIMOHAIBHAS 3aBUCUMOCTL f(x,y) = ¢1 + Cox + €3y OleHu- y
BaeTCA 110 e¢ HEe3aBUCHMBIM HaOJIOACHUSAM CO CJIyYaiHBIMU ONIMOKAME,
dbynkusa sdexrusnoctn Kotopbix A(z,y) = (1 + 22 + y?)~!. 3anana

00J1aCcTh BO3MOXKHBIX U3MepeHnit X 1 HeBBIPOXKIeHHbIN HavuaIbHbIN ILIaH X
9KCIIEPUMEHTa 2T
74 — _ _
80{:1: 7pq7q_17”'7T0}_ 1

== {(()-3):(() D ((5) - () 3}

=¢&o: 0/'3) 1)°4) —1)4)° 0/)’6 :
I/ITepaHI/IOHHbIM METOJIOM HOCTPOUTH HEIPEPLIBHLIA IJIaH IKCIICPUMEHTA &g, Oou3kuit Kk D-
OIITUMAaJIbHOMY HaCTOJILKO, YTOOBI BBITIOJIHAIOCH OJIHO U3 YCJIOBUIA: H(ES) —m < m/lOO njin

af = [H(es) —m]/[mH(gs) —m] < 1072, Ha ocHOBe HENPephIBHOTO ILIAHA £ TTOCTPOUTD JUC-

KpeTHBIH T1aH sKcrepumenTa £(N) ¢ moaabiM grcsioM skcrnepuMentos N = 100, moyanThb

st mero H(E(N)) u det I,(E(N)).

Bapuanat Ne 14

1. Haiitn mHamaydmyio JUHEHHYIO OIEHKY f (x,y) = ¢ + Coxr + 3y perpeccun DyHKIHN
f(x,y) = c1 + cox + c3y mo pesynabratam HabMOAeHUi 310t byHKIUE ((—5, —5) = —0.06;
¢(5,5) = —1.68; ¢(0,0) = —0.81; ((5,—5) = —3.03; ((—5,5) = 1.51, mosay4eHHBIM CO
CJIyIaHBIMU HE3aBUCHMBIMU HECMENEHHBIMU OIMIMOKAMHE, JUCIEPCAN KOTOPBIX OJIMHAKOBBI:
o%(xz,y) = 0® = const. Onenurs 0%, MaTpuily KoBapuamuii ommubok Ko3(h UIMEHTOB pe-
rpeccun ¢;, Juctepcuto orenkn perpeccun M[f(z,y) — f (7,9)]? u €8 BeposATHOCTHYIO Cpe/I-
HekBaIpaTnaHyo omubky. B obmacru {—5 < = < 5,—5 < y < 6} mocrpouts rpaduku
MOBEPXHOCTEN (MJIM WX pa3pe3bl) MOJIyYEeHHON PErpecchu M KOPHJIOpa OIMUOOK € YPOBHEM
soepust 0.5, OTMETHB HAOJIIO/IEHUST U WX JJOBEPUTEIHLHBIE HHTEPBAJIDI.

2. OyHKIMOHATBHAST 3aBUCUMOCTE [ (2,Y) = ¢1 + Coxy + 32 + ¢4y Y
OIEHUBAETCS 110 €€ HE3ABUCUMBIM HAOJIOJICHUSAM CO CJIYIAWHBIMU OITHO- ]
kamu, dyHKIws 3bdekTuBHOCTH KOTOPHIX (2, y) = 1. Sazana obaactb
BO3MOXKHBIX m3MepeHnit X U HEeBBIPOXKICHHBIN HAYAJBLHBIN IIJIAH KCIIE-
puUMeHTa,

1 X 1

Eo{iq,pq,q = 1, e ,TQ} =

(1 I\ (1N Iy 0\ I\ ([-1\ 1y ([0 1
- e {<(1) ’1)’((0) §)<<1) ’5)7<<0 ) ’1>7<(—1) ’1)}‘
UrepalmoHHbIM METOJOM TIOCTPOUTDL HENPEPBIBHBIN IIJIaH 9KCIIEPUMEHTA €4, OausKuil Kk D-
ONTUMAJILHOMY HACTOJIBLKO, 4TOOBI BBIOJIHAIOCH 0/HO U3 yesosuit: H(eg) —m < m /200 nin
af = [H(gs) —m]/[mH(gs) —m] < 1073. Ha ocnoBe HEMPephIBHOTO ILTaHA €, TTOCTPOUTD JUC-

S
KpeTHBIH T1aH sKcrnepumenTa &(N) ¢ moaabiM gucsioM skcnepuMentos N = 100, mosyanThb

st Hero H(E(V)) u det I, (E(N)).
13



BapuanaT Ne 15

1. HaiiTu Hamty4iyto JJUHeAHy10 oleHKy §(x) = ¢+ Cox+C3x?+¢423 perpeccun dyHKImn
y(z) = c1 + cow + 32 + ¢42® 10 pesynbraTam nabmonenuii sroit bynkmum ¢(—1) = 5; ¢(0) =
—17; ((1) = —108; ¢(2) = —81; ((3) = 2, ((4) = 24. Pesynbrarsl MOJJyUIeHBl HE3ABHCHMO
CO CJIy9aifHBIMM HECMEIIEHHBIMU OIMMOKAMHU, JUCIEPCHE KOTOPBIX OJMHAKOBbL 02(1) = 02 =
const. OnenuTs 02, MaTpHUILy KOBapHaImii ommb0K K03 DHUIIEHTOB PErPECCHH ¢;, JTACTICPCHIO
ouenku perpeccun M| f(x,y) — f(x,y)]% 1 68 BEPOATHOCTHYIO CPe/HEKBA,IPATIIHYIO OMIIOKY.
Ha wunrepBase [—2,5] moctpoutsh rpacduki MOJyIeHHON PErpecchuu W KOPHIOpa OMHUOOK ¢
ypoBaeM jjoBepus 0.6, orMeTuB HaOJIIOAEHUS W UX JOBEPUTEIbHBIE HHTEPBAJIbI.

2. OyHKIMOHAIBHAS 3aBUCUMOCTL f(x,y) = 1T + Coy + ¢3 OleHU- y
BaeTcs 10 €€ He3aBUCUMbBIM HAOJIIOACHUSIM CO CJIYIalHBIMU OIMUOKAMI, 1
bynkmusa sddexrusnoctn Koropeix A(z,y) = (1 + |zy|)~!. Bamana o6-
JIACTh BO3MOKHBIX m3MepeHnit X W HeBBIPOXK/IEHHBIN HaYaJbLHBIN ILIaH
KCIEPUMEHTA _ x /1

EO{jqapqaq = ]-7 s aTO} =

(O D) ) D) () by

UrepanoHHbIM METOJIOM TIOCTPOUTH HEIPEPLIBHBII IIJIaH SKCIEPUMEHTa £, Oiu3Kuii K D-
ONTUMAJILHOMY HACTOJILKO, YTOOBI BBINOJIHSIOCH OHO U3 yeaosuit: H(gs) —m < m/60 umm
af = [H(gs) —m]/[mH(g,) —m] < 1072. Ha ocHoBe HEMPephIBHOTO ILIAHA €, TTOCTPOUTD JUC-
KpeTHbIil wian sxcrnepumenta &(N) ¢ moaHbIM dncaoM skcrepuMentoB N = 500, moryaursb

st mero H(E(N)) u det I,(E(N)).

Bapuant Ne 16

1. Haittu Hamaydnyo JMHEHHYIO OIEHKY f (2,y) = ¢, + & + e3> perpeccun pyHKIIN
f(z,y) = c1 + cox® + c3y® 10 pesynbraram Habmogenuit sroit dyukuun ((—1,—1) = 0.4;
C(1,1) = 2.95; ((—1,1) = 1.49; €(0,0) = 1.25; ¢(1,—1) = 1.91. Pesynbrarsl HOJIy9IeHbI CO
CIYIAMHBIMU HE3aBUCUMBIMU OIMUOKAMM, MaTEMATHIECKOE OKUJAHNE KOTOPDLIX PaBHO HYy-
mo, a guctnepcnn o2(—1,—1) = o%(1,—-1) = o?(—1,1) = S, 02(1,1) = ¢2%(0,0) = 0.1S.
Onennts S, MaTpuily KoBapuaruii ormubok Ko3hMOUIUEHTOB ¢;, JUCIIEPCUIO OIIEHKU PErpec-
cun M|[f(z,y) — f (z,9)]* 1 €8 BepOATHOCTHYIO CPEIHEKBaPATHIHYI0 OmuOKy. B obmactu
{-1 <z <1,-1 <y < 1} nocrpouts rpadukn moBepxHOCTEll (MM UX Pa3pe3bl) MOJIy-
YEHHO perpeccuu u KOpuopa onmboK ¢ yposueM jioBepus 0.8, oTMeTHB HAOIONEHUS U UX
JIOBEPUTEJILHBIC NHTEPBAJIL.

2. OyHKIMOHAIBHAST 3aBUCUMOCTE [ (2,Y) = ¢1 + o + 3y + ¢4y Yy
OIICHUBAETCS 110 €€ HE3ABUCUMBIM HAOJIIOJICHUAM CO CJIYUIAMHBIMEA OIIUO-
kamu, dyHKIms 3bdekTuBHOCTH KOTOPHIX (7, y) = 1. Sazana obgactb
BO3MOKHBIX u3MepeHnit X 1 HEeBBIPOXKIEHHBIN HaYaJIbLHBIN ILIaH SKCIIe-
puUMeHTa,

EO{jqapqaq = ]-7 s aTO} =

() () D))

WrepalmoHHBIM METOJIOM TOCTPOUTH HENPEPBIBHBIN IJIaH SKCIIEPUMEHTa €, Ou3Kuii K D-
ONTHMATHLHOMY HACTOJIBKO, 4TOOBI BBIIOJIHSIOCH O1HO U3 yceyosuit: H(eg) —m < m /100 nam

af = [H(es) — m]/[mH(es) — m] < 5-1073. Ha ocHoBe HENpPepbIBHOrO ILIAHA £y IIOCTPO-

UTh JIMCKPETHBIN 11al sKcrepumenta £(N) ¢ mojHbIM uucsioM dKcrepumentoB N = 100,
nosryanTh st Hero H(E(N)) u det I,(E(N)).
14



BapuanaT Ne 17

1. Haiitu mammydrmyio juneiinyio onenky §(z) = ¢,z + Coz? + ¢zt perpeccun dbynk-
mn y(x) = 10 + cox® + 3zt mo pesynabraraM eé nesapucuMbx Habmogenuit ¢ (—2) = —94;
¢(—1) = 38; ¢(0) = 2; ¢(1) = 11; ¢(2) = —101; ((3) = —891. Pesynbrarsl moJy<IeHbl
CO CJIyJallHBIMU HECMEIEHHBIME OIMUOKAME, JIUCTIEPCHU KOTOPLIX 02(—2) = 02(2) = S,
a2(0) = o%(—1) = 0*(3) = ¢*(1) = 10S. Ouenurs S, MaTpuIy KoBapHaluii ommuOOK KO-
3 DUIMEHTOB perpeccun ¢;, JUCIEPCHIO OICHKU PErPEeCCHU B TOYKE U €€ BEPOATHOCTHYIO
cpesHeKBaipaTnaHyio omOKy. Ha narepsase [—2, 3] nocrponts rpaduku morydeHHONl pe-
IPECCUM U KOPUJOpa OmuboK ¢ ypoHeM nosepus 0.7, OTMETUB HaOIIOACHUA U UX JOBEPU-
TeJIbHbIC MHTEPBAJIbL. y

2. OyHKIEOHAIbHAS 3aBUCUMOCTD f(Z,Yy) = ¢1 + co + c3y + ca2’y? one- 2
HUBAeTCA 110 €6 He3aBUCUMBIM HAOJIIOJEHUSIM CO CIydailHbIMU ONMOKaMU,
dbyukims sbdexruBHOCTH KOTOPHIX A(Z,y) = 1. Bamana 061acTh BO3MOK-
HBIX U3MepeHnii X U HeBBIPOXKICHHBIH HAYAIbHDIA IJIaH SKCIEPUMEHTA X

e, pgq=1,...,To} = 4
S () AE DCE) D) D)2 (6)-)

M repanoHHBIM METOJOM HOCTPOUTH HEIPEPBIBHBII IIAH SKCIEPUMEHTa €4, Om3Kuil K D-
OITHMATBHOMY HACTOJIBKO, 9TOOBI BBITOIHSIOCH OHO U3 yeiaouit: H(eg) —m < m/50 nmm
*

af = [H(es) —m]/[mH(gs) —m] < 1072. Ha ocHOBe HENPephIBHOTO ILIAHA £ TTOCTPOUTD JUC-

KpeTHBIH T1aH sKcrepumenTa &(N) ¢ moaabM ducsioM skcrnepuMentoB N = 200, morydnThb

it mero H(E(N)) u det I,(E(N)).

BapuanT Ne 18

1. Haitry Hamtydmnyro JIUHERHYIO OIEHKY f (x,9) = €1 + éa2? + ¢3y° perpeccun GyHKIAR
f(z,y) = c1 + cox? + c3y* no pesyabratam Habmogenuit sroit dyukmun ((—1,—1) = 18;
¢(1,1) = 22.1; ¢(0,—1) = 19; ¢(—1,0) = 19.2; ¢(0,0) = 17, moJyIeHHBIM CO CJIydailHbI-
MU HE3aBUCUMbBIMU HECMEIIEHHBIMU OIMMOKAMMU, JUCIIEPCHH KOTOPBIX OJMHAKOBBI: 02(T,1) =
0% = const. OnenuTs 02, MATPUILy KOBapHAIIMii OMHO0K KO3(h(PUINEHTOB PErPECcCH ¢;, JIIC-
nepcuto orienku perpeccun M| f(z,y) — f (2,9)]? 1 eé BepOATHOCTHYIO CPE/IHEKBAIPATHIHYIO
ommbky. B obsmactn {—1.5 < x < 1,—1 < y < 1} nmocrpouts rpaduku noepxuocreii (uim
UX pa3pesbl) MOJIyIEeHHONW PErpeccru U KOpUIopa ommboK ¢ yposHeM josepus 0.9, ormerus
HAOJIIOJICHIS U UX JIOBEPUTE/IbHBIE HWHTEPBAJIBI.

2. OyHKIMOHAIbHAS 3aBUCUMOCTD f(x,y) = (12 + coy + c32Yy OleHu- Y
BaeTCs 10 €€ He3aBUCUMbBIM HAOJIIOACHUSIM CO CJIYIalHBIMU OIMUOKAMI, ]
byukiusa sddexrusrocTn Kotopsix A(z,y) = (1 + 22 + y?)~V/2. Bagana x
00/1aCTh BO3MOXKHBIX U3MepeHnit X ¥ HEBBIPOK ICHHBII HAYAIbHBIH ILTaH P
KCIEPUMEHTA

EO{jqapqa q= ]-7 s aTO} =

o 0\ 1\ /(1) I\ //-1\ 1N\ //1\ 1\ /[/—-1\ 1

- e {<(0) 6)((1) ’Z)’((—l) ’Z>7<<0) ’6>7<(0 ) 6)}
UrepanoHHbIM METOJIOM TIOCTPOUTH HEIPEPLIBHBII IIJIaH SKCIEPUMEHTa £, Oiu3Kuii K D-
ONTUMAJILHOMY HACTOJIBKO, YTOOBI BBIIOJIHAIOCH OjiHO U3 yesiosuii: H(es) — m < m/50 nin
af = [H(gs) —m]/[mH(gs) —m] < 1072. Ha ocHoBe HEMPEephIBHOTO ILIAHA €, TTOCTPOUTD JUC-

S
KpeTHBIH T1aH sKcrnepumenTa &(N) ¢ moaabM gucsioM skcnepuMentoB N = 100, mosayanThb

st mero H(E(V)) u det I, (E(N)).
15



BapuanT Ne 19

1. Haiitn mammydmyto juHeiinyto onenky §(z) = ¢ + ¢ox? + ¢32* perpeccuun dynkimu
y(z) = c1 + cpr? + c3x? no pesynpraTam nabmomnennit sroit dynkuu ((—1) = 0.98; ((0) =
0.12; (1) = 1.01; ¢(2) = 6.57; ¢(3) = 2.43. PesynbraTsl MOJIYUCHBI HE3ABUCHMO CO CIIy-
JaitHBIMM HECMEIGHHBIMU OIMMOKAMH, IUCIIEPCUN KOTOPBIX OJMHAKOBBI: 02(x) = 02 = const.
Onenuts 02, MaTpuUILy KoBapuammii omuboK KoaddUIMEHTOB PErPeccu ¢;, TICIEPCHIO OTeH-
kn perpecenn M[f(x,y) — f(2,y)]? u €8 BeposTHOCTHYIO Cpe/eKBapaTndnyio omuoky. Ha
unaTepBasie |—1, 3] mocTponTh rpaduK MOJYIEHHONW PEerpeccin U KOPUI0pa OIMMOOK ¢ YPOB-
ueM joBepus 0.6, OTMETHB HADJIIONEHUS U UX JOBEPUTE/IHLHBIC UHTEPBAJIbL.

2. OyHKIMOHAIbHAS 3aBUCUMOCTD f (x, y) =C +czxy+03x2 +c4y2 ore- Y
HUBAETCH I10 €€ HEe3aBUCUMBIM HAOJIIOJICHUSIM CO CJAyYallHBIMU OITHOKamu, 2
dbyukims sddexTuBHOCTH KOTOPHIX A(Z,y) = 1. 3amana 061aCTh BOZMOXK-
HBIX 3Mepennit X 1 HeBBIPOXK/ICHHBIN HAYAIbHDIN IJIAH SKCIEPUMEHTA X

go{jq7pq’q:1’___7T0}: ! 2T
. 0\ 1\ /(2 1\ /(0 1\ [0\ I\ //1\ 1\ (/1) 1

=<0 {((0) () D:((2) ) ()0 ((6) 8 ((2) )
UrepanoHHbIM METOJIOM TIOCTPOUTH HEIPEPLIBHBII IIJIaH SKCIEPUMEHTa £, Oiu3Kuii K D-
ONTUMAJILHOMY HACTOJILKO, YTOOBI BBINOJIHSIOCH OHO U3 ycaosuit: H(gs) —m < m/40 umm
af = [H(es) — m]/[mH(es) — m] < 2 - 1072 Ha ocHOBe HENPEPBLIBHOTO ILIAHA £ MOCTPO-

UTh JUCKPETHBIN TuIaH sKcrepuMenta &(N) ¢ moiaHbiM dncioMm sKcrnepumento N = 200,
nosryanTh st Hero H(E(N)) u det I,(E(N)).

Bapuant Ne 20

1. Haiitn namaydnryro JUHERHYIO OIEHKY f (z,y) = ¢4+ Cox + E3y + ¢4y perpeccun GyHK-
i f(z,y) = ¢1+cex+c3y+cyry no pesyabratam HabroAeHwit 31oit yuknuu ¢(0,0) = 0.07;
¢(0,2) = 1.08; ¢(2,0) = 0.93; ¢(2,2) = 10.15; ¢(1,1) = 2.16. Pesyasrars! moaydensr co ciy-
JAHHBIMI HE3aBUCHUMBIMU OITHOKAMU, MATEeMAaTHIeCKOe OKHJIAHNEe KOTOPBIX PaBHO HYJIIO, a
mucniepenn 02(0,0) = 02(0,2) = 02(2,0) = S, 0(1,1) = 02(2,2) = 4S. Onenurs S, MaTpuIry
KoBapuanuii ormubok Ko3HhUImenTos ¢;, aucrepenio onenku perpeccun M |[f(x,y)— f (z,y)]?
1 eé BEPOSTHOCTHYIO CpejHeKBajiparudnyto ommbky. B obmactn {0 < =z < 2,0 < y < 2}
OCTPOUTH rpaduKu MOBEPXHOCTeH (MM UX pa3pesbl) MOTyYeHHOI perpeccu u KOPUaIopa
OImuOOK ¢ ypoBHeM joBepusi 0.5, 0OTMeTHB HaOJIIOIEHUS U UX JOBEPUTE/bHbIE WHTEPBAJIbI.

2. OyHKIMOHAIBHAST 3aBUCUMOCTE [ (2,Y) = ¢1 + o + 3y + ¢4y Y
OIICHUBAETCS 110 €€ HE3ABUCUMBIM HAOJIIOJICHUAM CO CJIYUIAMHBIMEA OIMIUO- ]
kamu, dyHKIms 3bdekTuBHOCTH KOTOPHIX (7, y) = 1. Sazana obgactb . x
BO3MOXKHBIX u3Mepennii X U HeBLIPOXKICHHDBIH HaYa/IbLHBI IJIAH 9KCIe- - 1$

pUMeHTa

c{z, pgq=1,.... Ty} =

(1 I\ (1 Iy 0\ I\ ([-1\ 1y ([0 1

= {((1) D ()9 ((0) ) () D:((5) ¥

U repanionubM METOIOM TIOCTPOUTH HEIIPEPLIBHBI IIIaH 9KCIEPUMEHTa £, Oau3Kuii K D-
ONTUMAJILHOMY HACTOJIBKO, 4TOOBI BBIIOJIHAIOCH 0jiHO U3 yeaosuit: H(es) —m < m /100 uam
af = [H(es) — m]/[mH(es) — m] < 3-1073. Ha ocnoBe HENpPEepHIBHOTO ILIAHA €4 IIOCTPO-
UTh JUCKPETHBIN TuIaH sKcrepuMenta &(N) ¢ moiaHbiM dncioMm sKcrnepumento N = 200,
nosryanTh st Hero H(E(N)) u det I,(E(N)).
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