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Bonpoc 1.
MpubnunkeHHble ynucna



I. Hucna ¢ naagarwwmed 1oukoid. Yucia Moryr OblTh HPEACTABICHBI B
HaMsITH KOMITBIOTEPOB paz/inuHbiMU criocobaMu. CoBpeMeHHbIE KOMIILITEPbI
(npoueccopsl), Kak [paBuio, 103B0ISIIOT 00padarbiBaTh yersie Yuciia, a TakKe
JApoOHbIC uncia B popMe ¢ niasaroufett mouKkoi 1.

Kak u3BecrHo, MHOKECTBO Le/IbIX unces1 DeckoHeuHOo. OJIHAKO [poLeccop u3-
32 OIPAHUYEHHOCTH €10 Pas3spsaJHOU ¢emKu MOKET OIIePUPOBATH JIUIIbL ¢ HEKOTO-
PbIM KOHEUHBIM TOJAMHOMKECTBOM ITOI0 MHOKECTBA. B COBpEeMEHHbIX KOMIIbIO-
Tepax Ul XpaHeHus 1e10ro yucia o0blvHO OTBOAWTCH 4 Oatima namsity 2),
YTO 1103BOJISICT HPEICTABIATh Le/Ible YMC/Ia, HAXO/sumecs IPUMEPHO B JlMara-
sone o1 —2 - 10° 1o 2 - 10°.

[Tpu petieHun HayYHO-TEXHUYECKUX 3a/1a4 B OCHOBHOM MCIHIOJIL3YHOTCS JICH-
CTBUTE/IbHbIC (BElIECTBEHHbIC) yncia. B KomiibloTepax OHU HpeicTaBiIsiiores
B (popme ¢ iaBaromiei Toukoi. Jlecsruunoe uucio D B 10l opme 3anucu
umeer B D = +m - 10™, rae m u n — COOTBETCTBEHHO MAHMUCCA YUCIa U
ero nopsioox. Hanpumep, unciio —273.9 moskHo 3anmcars B suje: —2739-1071,
—2.739 - 102, —0.2739 - 102. Iocneanss 3anmcy — HOpMasn3oBaHHas Gopma
qyuc/a ¢ 1ulaBarouiel Toukol. Takum oOpa3om, eciiu npejacTaBuTbh MaHTHCCY
qucia B suae m = 0.dyda ... dg, to npu di # 0 noinyuum Hopmanu3oeanmyro
¢hopmy uncna ¢ rnasarounieid Toukoil. B jlaneHelmemM, roBopst 0 yMciax ¢ rja-
BArOLEH TOUKOH, OY/1IeM UMETh B BH1Y UMEHHO 3Ty (popmy. OObIUHAs Ke 3allUCh
qucia B Bujie —273.9 nazsiBaercs popmoll 3anucu ¢ (huxcuposanHoll movroit.
B nacrosiiee Bpemst Takoe npeiacraBieHUe UCHOIb3YEeTCsl B KOMIILIOTEPAX, Kak
[IPABUII0, TOJILKO Ha JTalie BBO/1a U BbIBO/1A YMCEL.



Bce ckazanHOe Bbillie 0 YMciax ¢ I1aBaruieil TOYKOW pacipocTpaHsercs 1
Ha YMcIIa, 3aMCaHHbIC B JIPYTUX cUcTEeMax cunciieHus. Yucno A B cucreme cumnc-
JICHUSI ¢ OCHOBAHHUEM v MOJKHO 1ipejicrasuth B Bujie A = £0. aqjaq...a - o™,
IJie ay,as, . .., a — Heible uyncia u3 auanaszona 0, ..., a — 1. Y3 s1oii 3anucu
CIEJIVET, YTO IOJIMHOKECTBO JICHCTBUTEIILHBIX YHCEIl, C KOTOPBIM OlEpUpyer
KOHKPETHbIH KOMIILKOTEDP, HE SBIACTCH OCCKOHEUYHBIM: OHO KOHEYHO W OlIpe/ie-
JISICTCSL PA3PSIHOCTRIO K, a TaKKe rpaHuiiaMu 1opsijika 11, ng (np < n < ng).
MOKHO 1HOKa3arhb, 4T0 3T0 [OAMHOKECTBO COUCPKHUT

N=2(a—-1)(ng —ni +1)a* 1 +1 (1.1)

UMUCe/l, HAUMCHBLIIWUM H HAUOOJIBLILIUM 110 MOJAVIH) ABJIAKOTCH COOTBCTCTBCHHO
uMc!ia

Mo=(a—1)a™ 1 u Me=(1-a%)a", (1.2)

Ha3bIBACMbIC MAULUHHBIM HYIEM U MAWUHHOT OECKOHEYHOCTbIO.

["panuiibl HIOPsAKA 721, M9 ONPEICISIIOT OIPAHUYEHHOCTH JICHCTBUTE/IBHBIX
qycesl 110 Be/IMYHUHE, a PaspsjaHOCTh k — JIMCKPETHOCTh PacHpeIe/ICHUs UX
Ha OTpe3ke 4ucioBoi ocu. Hanpumep, B ciyyae JIeCAaTHUHBIX YUCE/ TIPH ue-
ThIPEXPa3Psi/IHOM TIPE/ICTABICHUH BCE 3HAYCHMSI, HAXO/IAIINECS B IPOMEKYTKE
(0.28505, 0.28515), npescrasisitores unciom 0.2851 (11pu BBIIOJIHEHUH OKPYT -
nenwust). Ecinn k atomy urcny 0.2851 npudasuTh 4UCI0, MEHBILIEE 10 MOIYIIO
[HOJIOBUHBI €/IMHULLBI [IOC/Ie/HEeTro pa3psiia (1. e. menbinee 1o mojty/o 0.00005),
B pe3yJikTare nojay4urcs 1o ke camoe unciio 0.2851.



B nactosiiiee Bpemst OOIBIIMHCTBO HPOU3BOJAUTENCH TIPOLIECCOPOB B OC-
HOBHOM Ilpu,iepxuBatoTes cravjiapra [IEEE 754 D s apupMeTHUeCcKux orle-
pauui Ha 1 ABOMYHBIMM YHC/IaMK C T11aBAOLIEH TOUYKOU. /lanHbIi cranjapt pe-
JlyCMaTpUBacT HallMuMe, B 4acTHOCTH, JIBYX JIBOMUHBLIX (o = 2) ¢opmaros:
C OJIMHAPHON TOYHOCTBLIO U € JIBOUHOU TOUHOCTHIO. [Tpuieiem st atux popma-
TOB pasmMep 0TBOJIMMOI HaMsiTh, 3HaYeHust k, 121, N2 1 HIPUOIIMIKEHHBIC 3HAUCHUSI
Mo v M. 3amerum, uro cranjaapr IEEE 754 npeaycemarpusaer odpaborky
qucen, MeHblux 10 Moayiw My, Ho He menbiiux M, npagja, ¢ MeHblLei
pa3psi/IHOCTBIO K.

Tounocrs |baiite| kK| 1 no Moy My M
Opunapuas| 4 |24| —125| 128 [ 1.2-107%% [ 1.4-107% [ 3.4-10%®
JlBoiinas & |531—1021]1024]|2.2-107°%®[4.9-107°**|1.8 - 10°*®

[Tockoabky Ui yesnoseka Oosiee yioOHOW siBIsIeTCs JAeCcsTHYHAs CUCTeMa
CUMCJICHMS, BO3HUKACT BOIPOC O TOM, CKOJILKUM JICCSTUUYHBIM Pa3psijiam coot-
BETCTBYET YKa3aHHas /IBOMUHAst pa3psyiHocTs k. MoxkHO cuntars, 4ro k coor-
BeTCTBYET 6 — 9 JlecsiTHUHbIM pa3psiiam 11pu ojuHapHoi u 1517 pazpsiiam nipu
JIBOHHOH TOYHOCTH.

B coBpemeHHbIX sA3bIKax HPOrpaMMUPOBAHU 1IPEJYCMOTPEHbI THIIbL JIAH-
HBIX JUIS HPEACTABICHUSI BEUICCTBEHHBIX YMUCE] C OAWHAPHOW W JIBOMHON
TouHocThio. Hanpumep, B sa3bike Cu 210 THnbl Hloat u double, B sa3bike [la-
cka/ib — single n double, B s3b1ke @oprpan — real u double precision. OObIuHO
ITH HpeJIcTaBieHus cooTBercTByoT cradaapry IEEE 754,



2. MMousitue norpemwHocTu. Paziunuaror jBa Bujaa 1OIrpeliHOCTEd —
AdDCOJIFOTHY IO U OTHOCUTEIIBLHY 0. ADCOMOmMHAs NOZPettHOCHb HEKOTOPOTO Yuc)ia
paBHa PazHOCTH MEKLY €10 UCTUHHBLIM 3HAYCHHUEM U ITPUOIUKCHHBIM 3HAYCHU-
eM, TOJIYUEHHBIM B PE3VIILTATE BLIYUCIICHUS UIIK U3MepeHust. OmuocumenbHdas
NOZPEUHOCHb — FTO OTHOLICHUE a0COIKTHON HOIPEITHOCTH K HPUOITNIKEHHO-
MV 3HAUYCHUEO YuCJIa,

Takum obpazom, eciin a — npUOINKEHHOE 3HAUCHUE Yncila T, TO BbIpa-
AKCHUS U1 ADCOTFOTHOM M OTHOCHUTEIILHOM 1OIPELIHOCTEH 3alluLiy Tcs COOTBET -
CTBCHHO B BU/IC

Arx =z —a, ox=Azx/a.

K cokajieHur0, MCTUHHOE 3HAUCHUE BEIIMUMHBLI & 00bIMHO Heu3BecTHO. [To-
YTOMY [PUBE/ICHHBIC BBIPAKEHUS JUISl IIOIPEIIHOCTEH NMPAKTUICCKH HE MOIYT
ObITh MCHOIb30BaHbI. VIMeercst Jiuiib NpUOJIMKEHHOE 3HAYCHUE @ U HYIKHO Hal-
TH €r'o npedeibHyio NO2PettHOCHb Aa, SIBISIFOLYIOCS BEPXHEH OLIEHKOH MO/LyJIsI
abcomoTHol norpemHoctu, T. €. |Az| < Aa. B jaibheiiinem 3nadenne Aa
[IPUHUMACTCS B KauecTBe adCOMFOTHOM 1MOIPEITHOCTH HPUOIIMIKECHHOTO YUC]ia d.
B y1oM cityuae uctuHHOE 3HaueHue = Haxoaures B unrepsaie (a —Aa, a+ Aa).

JUiss nipubiMsKEeHHOTO  YMciia, MOJAYUYEHHOIO B Pe3y/ibTaTe OKPYIJICHMUS,
abCOJIFOTHAs [OIPEHIHOCTL Aa IPUHUMACTCH PABHOH 110JIOBUHE €IHHUILbLI 110-
ciiejinero paspsiyia uncia. Hanpumep, 3nauenne a = 0.734 Mmoo Obith 1oiy-
qeHo okpyriaeHuem uucel 0.73441, 0.73353 u ap. Ipu srom [Az| < 0.0005,
u nosaraem Aa = 0.0005. Eciid 1ipy BEIYUCICHUSIX HA KOMIIBIOTEPE OKPYIIICHHE
HE [IPOU3BOANTCS, @ HU(PBI, BLIXOASIIHC 3a PA3PIAHYIO CETKY MallinHbl, 0TOpa-
CBIBAIOTCSI, TO MAKCUMAIILHO BO3MOYKHAS [TOIPELIHOCTE PE3Y/ILTATa BBINIOIHCHUSI
orepaiuu B Jiga pasza 00JbIiIe 10 CPABHEHHUIO CO C/IYHaeM OKPYIIICHUSI.



[Tpusejem npumMepbl OUEHKH adCOIKTHOW HOIPELIHOCTH [IPU HEKOTOPLIX
3HAYEHUSAX PUOITHKECHHON BE/IMUHHBI @

a 0l.7 —0.0031 16 16.00
Aa 0.05 0.00005 0.5 0.005

[IpenenbHoe 3HAYEHUE OTHOCHUTE/ILHOW HOIPEUIHOCTH — OTHOLICHUE [1pe-
J1e/IbHOM adCOIKOTHOM MOrPeUIHOCTH K aDCOIOTHON BEIHUUHE HPUOIUKEHHOT O
qucIIa:

oa = Aa/|al.

Hanpumep, 6(—2.3) = 0.05/2.3 = 0.022 (2.2 %). 3amerum, uto 1orpenHocrs
OKPYITISCTCS BCEr/la B CTOPOHY yBesmueHus. B jlannom ciyuae 6(—2.3) = 0.03.

[ TpuBeICHHBIC OLIEHKH MOTPELTHOCTEH NPUOIIMIKEHHBIX YHCE!T CIIPABE/UTUBI,
€C/IM B 3aIMCH ITHUX vKcesl Bee 3Hadatme uudpel Beprbie. HartoMuum, uto 3ma-
YauUMU YUGhpam CUATAKTC BCe UM(PLI JaHHOIO Yuciia, HauuHas ¢ 1epBOi
Henyiesoi tudpel. Hanpumep, B uncie 0.037 ase 3navaimme uudpe: 3 u 7,

a B uncie 14.80 Bce uerwipe tmdpol 3Haqamnine. Kpome toro, npu vsmMeHe-

HUM (OPMBI 3alMCH 4YKCIa (HalpuMmep, Npu 3aruck B (opme ¢ IiaBaroiiei

TOUYKOM) 4MC/I0 3HaYaux uudp He JIOJKHO MEHSIThCS, T. €. HYKHO COO/I0AaTh
' T opa: . H | | 7500 = 0.7500 - 10

PaBHOCHIILHOCTE npeodpaszosanuii. Hanpumep, zanucn 7500 = 0.7

n 0.110 - 102 = 11.0 paBuocuibHbie, a 3amucu 7500 = 0.75 - 10* u 0.110 -

- 10% = 11 nepaBHOCHIIBHBIE.



3. JeiicrBust HAQ npudianmeHHbIMH uyucaamu. Chopmynupyem 1pa-
BUJIA OLICHKH 1IPE/IC/IbHBIX [OIPEUIHOCTEH 1PU BbINOJIHCHUN Ollepaldil Hajl
HPUOIMKEHHBIMU YUCTIAMM.

l_lpu CJI0KEHUH WJIW BbIYHTAHUY YU CEll UX a0COIIOTHBIC HOTI'PCLIHOCTH CKl1a-
AbIBARYTICH. l_lpu YMHOMKCHUM WKW JCJIICHHMH YHUCC]T JIPpYD Ha Jpylra UX OTHOCH-
TCIABHLIC THOI'PCHIHOCTH CKIIA/IBIBAHYTCSL. l_lpu BO3BC/ICHHWUH B CICIICHb llplflﬁ.jllf]-
ACHHOI'O HHCHA IO OTHOCHTCIbHAN NOIPCHIHOCTE YMHOMKACTCH Ha 1TOKa3arc/ib
CICIICHH.

Jlnst ciryyast IByX npuOJIMKEHHBIX Yuce/l @ U b 3Th nipaBuiia MOKHO 3ariu-
carb B BU/E (hopmyi

A(a=+b) =Aa+ Ab, d(a-b) = da+ ob, (1.3)
.2
6(a/b) = da + b, 8(a”) = kda.

OrHocHTE /ILHAS HOI'PCLHHOCTE CYMMbI HOIOMKHTC/IBHBIX Clldl'aCMbIX 3aK/1HO)-
HCHA MCHK/Y HAUOOJIBLIIUM W HAUMEHBIINUM 3HAYCHUSIMH OTHOCHTECIIBHBIX I10-
rpettHocTeil tux crnaraemeix. Jlelicreurensro, nycte @ > 0, b > 0, m =

— min(da, db), M = max(da, éb). Torua

Ala+b) Aa+Ab ada+bdb _ aM + bM
6(ﬂ+b) a+b a+b a+b T a+b M

Ananoruuno, 0(a + b) = m. Ha npaxkruke Juisi OHEHKH OIPEIIHOCTH [IPUHMU-
Maercst Hauoo bLiee 3Hauenue M.



ITpumep 1. Haittn orHOCHTEIIBHYIO TTOTPELITHOCTE (PYHKIIUU

B a-+b
y= r3(1—xz)

Ucnions3ysa popmyibl (1.3), noiayuaem

1 &a-+.&b+3.&;1:+ Ax
2| |a+b || 11—z

5y:%[5(ﬂ+b)+3§3:+5(1—$)]:

HUJ’IY‘[E‘HHHH OILICHRKA OTHOCHTCII LHOU [MOIPCHIHOCTH COJCP/AKHUT B SHAMCHATC-
JIC BbIPA/KCHHC ‘1 — LI?‘. HCHU_., YTO IIpH T = 1 MOxkHO [NOJIYHHUTL OYHCHb
6().J'Ibl_l_[y}(] NOTIPCIIHOCTD.



3arnuiiem BbIPA/KCHHUC JIJTA OTHOCHUTE/ILHON [HOTPCIIHOCTHU PA3HOCTH JIBYX
HUCCII B BH/JIC

Ala—b) Aa+Ab
a—bl  la—=0b]

an a =~ b ATd HOT'PCHIHOCTL MOZKCT OBITH CKOJIb YT'O/JIHO OO0JIBIIOMN.

5(a—b) =

[Tpuwmep?2 Ilycrs a = 2520, b = 2518. B s1rom ciyuae nmeem ao-
COJIIOTHBIE ITOIPEMTHOCTH MCXOMHBIX JIaHHBIX Aa = Ab = 0.5 oTHOCUTEILHBIE
norpemnoctu da ~ 0b = 0.5/2518 =~ 0.0002 (0.02 %). OrHOCHTEILHAS NOT-

PCHIHOCTL PA3HOCTH PdBHA

0.5+ 0.5
2

S(a—b) = = 0.5 (50%).

Cf[ﬂ,[l(]BﬂTﬂf[bHU, [P MAJIBIX MOI'PCHIHOCTAX B HMCXO/IHBIX JIdHHBIX MbI I10-
JIYHHIIN BCCbMd HETOYHBIN PE3YIJILTAT. l_[u:}Tumy IHPpU OPIr'daHHU3dIIUH BBIYMHUCIIN-
TCJIIbHBIX AJITOPUTMOB CJIIC/AYCT n30erarb BbIYUTAHUST OJIN3KUX HHUCCII; TIPH BO3-
MOAKHOCTH AJITOPUTM HYAHO BHJIOWU3SMCHHTL BO n30eKaHue HHOTCPHU TOHHOCTH
Hd HCROTOPOM ITAlIC BLIYHUCJICHUM.



N3 paccMOTpeHHbIX TPABUI CIEAYET, UTO MPU CIOKEHUU WU BbIYUTAHUU
MPUOIMIKEHHBIX YMCEIT JKENATEIbHO, YTOObI 3TU Yuc/ia 00/1a1a/Iu OJIMHAKOBBIMU
a0 COMOTHBIMU MTOTPEHIHOCTIMM, T. €. OJIMHAKOBBLIM YHCJIOM Pa3psiJIOB MOCE J1e-
CATUYHOU TOUYKHU.

Hanpuwmep, 38.723 +4.9 = 43.6; 4254 — 0.047 = 425.4.

Yuer {)Tﬁp{)l_ﬂeHHle paspAa10B HC IMOBLICUT TOYHOCTL PC3YJILTATOB. an YMHO-

AKHEHUHU U JICIICHUH l'lplflﬁJr!H}l{t‘,HHle HUCEJI KOJIUMYCCTBO 3HA4aAlllMX Lllflq}p BbIpaB-
HHUBACTCA 110 HAUMCHBIICMY U3 HUX.




Pacemotpum dynkimio ogHoi nepemennonn y = f(x). Ilycrs a — npubnu-
KEHHOE 3HaueHue aprymenta r, Aa — ero adcoaoTHas norpenHocTs. A0co-
JTHOTHYIO TTONPEHIHOCTEL (PYHKIIMU MOYKHO CUHTATL €€ MPUPALIEHUEM, KOTOPOE
OHA MCIBITLIBAET MIPH U3MEHEHUU aprymMmenTa Ha Aa. DTo npupaieHue MOXK-
HO 3amenuTs juddepenumanom: Ay = dy. Torna juis oueHKH adbCOTOTHOM
norpeiHocT nojayunm seipaskenne Ay = | f/(a)|Aa.

AHAJIOrMYHOE BBIPAKECHUE MOKHO 3arucarh Juist (PyHKIHUH HECKOJILKHX
aprymenTtoB. Harnpumep, onenka aOCOMIOTHON MOrpemHOCTH (QYHKIUU U =
= f(x,y,2), npudAVKEHHBIE 3HAYCHUST aPIyMEHTOB KOTOPOH COOTBETCTBEH-
HO a, b, ¢, umeeT BUJI

Au = |fp(z,y,2)|Aa+ | fy(2,y,2)|Ab + [ f2 (2, y, 2)|Ac.

3necey Aa, Ab, Ac — adcoaOTHBIE HOTPEHIHOCTH apryMeHTOB. OTHOCHTEE-
Hasl IOIPEHIHOCTL HAXOJUTCS 110 Popmy.Jie

[Tosry4eHHBIC COOTHOLICHUSI MOMKHO MCIIO/IL30BaTh JI/Is1 BBIBOJIA OLICHKH T10T-
PEIIHOCTU NPOU3BOJILHON (PyHKumu . Hanpumep, npu ¢ = a — b noiy4a-

em Ac = |c,|Aa+ |c;|Ab = Aa + Ab.



Bonpoc 2
MorpewHOCTH BbIMUCNEHUMN.



1. Herounukn norpemHocreii. Ha Hekoropeix aranax peteHus 3aj1a4um Ha
KOMITBFOTEPE MOI'YT BOZHUKAT b IOIPELTHOCTH, MCKAKAIOLIUE PE3Y/ILTaThl BIYUC-
neHuit. OneHka crereHu JI0CTOBEPHOCTH 1101y4acMbIX PE3Y/IbTATOB SIBIISICTCS
BayKHCH UM BOIIPOCOM [IPH OPraHu3alny BbIYUCIUTCABHBLIX padoT. D10 0Co-
OCHHO Ba’KHO IIPU OTCYTCTBUM OHBITHBIX WA JAPYIUX JIAHHBIX U1 CPABHEHUSI,
KOTOPOE MOIJ10 Obl B HEKOTOPOH CTEIEHU 110KA3aTh HA/ICKHOCT b UCIIOJIb3YEMOTO
YUCJICHHOIO METO/1a U JIOCTOBEPHOCTb 110J1yUaEMbIX PE3Y.ILTATOB.

PaccMOTpuM MCTOUHUKH NOIPEHIHOCTEH HA OT/IC/IbHBIX ATarax perieHus 3a-
Jlauu.

Maremaruueckast MO/, IPHHATAS /U1 OIIUCAHUS JIAHHOTO [poLiecca Uiu
SIBIICHUSI, MOJKET BHECTH CYLIECTBEHHBIC HOIPEIIHOCTH, €CIIM B HEH HE VUTCHbI
KaKue-1M00 BasKHbIC YepThl paccMarpuBaemMoii 3a/1aumn. B vacruocru, maremaru-
yeckasl MOJIe/b MOKET HpekpacHo padorarb B OJIHUX YCIOBHSAX M ObITh CO-
BCPLICHHO HEIPUEMIIEMON B JIPYIHUX; [OITOMY Ba’KHO 1PaBW/ILHO YUUTBIBATH
00J1aCTh €€ IIPUMEHUMOCTU.

Mcexoanble gaHHbIe 33/1a4M 4acTo SBISIIOTCS OCHOBHBLIM MCTOYHUKOM 1101-
petHocTeil. Bmecre ¢ norpeiHocTsiMu, BHOCUMbBIMUY MaTeMaTHUYECKOU Mo/1e-
KO, UX HA3BLIBAKOT HEYCMPAHUMBIMU ROSPEULHOCTISIMU, TTOCKOJIBKY OHU HE MOT'Y'T
ObITh YMEHbIIEHBI BLIUMCIIMTEIEM HU JI0 Haualla perieHus 3a/1a4m, HU B Hpoliec-
ce ee peuteHus. TposejieHHBIA paHee aHa/In3 OLCHKH HOIPEUIHOCTEH IIPU Bbl-
[IOJIHEHUH apU(PMETHUSCKUX Olepalivil I0Ka3blBaeT, 4To ClIe/yeT CIPEMUTLCS K
TOMY, 4YTOObl BCE MCXO/IHbIC JIAHHbLIC ObUIA IIPUMEPHO OJIMHAKOBOW TOYHOC-
TH. CHIILHOE YTOUHCHHUE OJHUX HCXO/HBIX JIAHHBLIX [IPU HAIUYUK OOJILLIMX
[OIPELIHOCTEH B JIPYIUX, KAK HPaBU/I0, HE HPUBOAUT K HOBBILICHUK) TOYHOCTH
pe3VibTaTos.



YucIeHHBIA METO/L TaK e SIB/ISICTCS UCTOYHMKOM 1OIPEeLHOCTed. D10 CBsI-
3aHO, HallpUMEpP, C 3aMEHON MHTerpaia CyMMOM, C YCEUCHUEM PsJIOB 1IPH Bbl-
YUCJICHUAX 3HAYCHHUH (DYHKUMHA, ¢ UHTEPHOAUPOBAHUEM TAOIHYHBIX JIAHHBLIX
u 1. 1. Kak npasuio, nocpewnocms yucienno2o mMemoda peryivpyema, T. €.
TCOPETUUECKM OHA MOKET ObITh YMEHBbIIEHA /10 10000 3HAYCHUS IIyTEeM W3-
MEHEHHSI HEKOTOPOID rapaMerpa (Halpumep, Lara MHTSIPUpOBaHUs, duciia
YJICHOB YCEUEHHOI0 psijia v T. 11.). [orpemnocts MeToa oObIYHO CTaparTcs
JIOBECTH /10 BEJIIMUMHbI, B HECKO/ILKO Pa3 MEHbIIEH HEeYCTPaHUMOU HOIPELIHOCT U,
JlasibHeliiee CHUKEHUE TOIPEITHOCTH HE HPUBE/ICT K [MOBBILIICHUIO TOYUHOCTH
pPEe3yJLTATOR, a JIMllb YBEIUYUT CTOMMOCTL PacueToB M3-3a HEODOCHOBAHHOIO
VBCIUYCHHS 00beMa BbIYUCICHUH,



[Tpu BbIYKCIICHUAX C TOMOLIBIO KOMITBIHOTEPa HEUZ0CKHbI HOZPEUHOCTIU OK-
pyeieHuil, CBA3aHHbIC ¢ OI'PAHUUYCHHOCTHIO Pa3psi/IHON ceTku MmatliuHbl. [Tpu
OOBLIYHOM OKPYIICHUM (KOTOPOE, KaK 1PABUII0, U PEaIU3yeTcs B KOMIILIOTEpax)
MAKCHMAa/IbHAA OTHOCHTE/IbHA [OIPELIHOCTE ECTh

Ormaxe = 0.5 7%, (1.5)

I/l @ — OCHOBAHUE CUCTEMbI CUUCIICHUS, kK — KOIIMYECTBO Pa3psi/l0B MaHTHC-
cbl unciaa. [lpu npocrom ordOpackiBaHUM JIMIIHUX Pa3ps/IOB 3Ta HOIPEUIHOCTh
yBEJIMUMBACTCsl BJBOE.

Boruncium no Qopmyse (1.5) MakCUMaibHYK HOIPELUIHOCTb OKPYITICHUS
Omax JUISL HUCEI, IPEACTABACHHBIX B (Jopmarax ¢ 0IMHApHON U JIBOHHON TOYHO-
creto cranaapra IEEE 754, Umeem: a = 2 B 00oux ciyyasx, /Uist OJIMHAPHOM
touHoctH k = 24 u Opax ~ 6 - 1078, juist aBoiinoit Tounoctn k = 53 u
Omax =~ 10716,



HecmoTpst Ha TO, 4TO NP PELICHAN DOJIBIINX 3a/1a4 BhINOIHSKOTCS MUAJIIN-
ap/ibl U TPUIUIMOHBI OIIEPalinii, 370 BOBCE HE O3HAYACT MEXAHUUYECKOIO YMHO-
JKEHUS TIOTPEUIHOCTH HIPH OJIHOM OKPYITICHHUH HA YMCIIO OlIEpallkid, TaKk KakK 1pu
OTJIC/IbHBIX JICHCTBUSIX TTOIPEIIHOCTH MOIYT KOMIICHCHPOBATh JIPYT Jipyra (Ha-
[PUMED, IPU CIOKEHUH YUCEI pa3HbIX 3HAKOB). BmecTe ¢ TemM MHOI1a rorpeti-
HOCTH OKPYI/ICHHI B COUCTAHUM C IUI0XO OPIaHU30BAHHBIM aJIIOPUTMOM MOL'Y'T
CHJIBHO MCKA3UTh PE3YJILTATHI.

[lepeBoj umcesr U3 OJHON CHUCTEMBbI CUMC/ICHUS B JAPYIVIO TAKKE MOMKET
ObITh UCTOUHUKOM TTOIPEHIHOCTH U3-3a TOI0, YTO OCHOBAHHWE OJIHOH CUCTEMBbI
CUMCIICHHSI HE SIBJISICTCS CTECIEHBIO OCHOBaHUs JIpyroi (Hanpumep, 10 u 2). Dro
MOJKET IIPUBECTH K TOMY, 4TO B HOBOH CHUCTEME CUMCIICHUS YMCIIO0 CTAHOBUTCS
UppaIMOHAILHBIM.

Hanpumep, uuciio 0.1 1ipu niepeBo/ie B IBOMUHYIO CUCTEMY CHUCIICHUSE TTPU-
mer i1 0.00011001100... Moxker okazarbes, uro ¢ warom 0.1 Hy:KHO 1pu
BbiurcsieHusx tpoitu orpe3ok [0.1] or z =1 jno = = 0; jecsitb maros He
Ay T TouHoro 3HaueHus x = 0.



2. ¥YmenbuieHue norpewmHocred. [lpu pacemorpeHun  norpeiHocTei
pPe3yJLTaTOB apu(PMETHUECKUX Olepaluii 0TMeUaloCh, YTO BblYMTaHUE OJIN3-
KMX YHCE/I HPUBOAUT K YBEIIMUYECHHUIO OTHOCUTEILHOH IOIPEIHOCTH; [I03TOMY B
ajaropurMax ciejayer uzderars 1o/ 100HbIX cutTyaluil. Pacemorpum rakxe Heko-
TOPBIC JIPYIHUE CIIyHau, KOIjia MOJKHO M30eKaTh OTEPU TOUHOCTH MTPABHIILHOI
OopraHuzaiuei BbIYUC/IeHUM.

[Tycte Tpebyercss HallTU CyMMY 1ISTH 4eThIpEXpazpsi/iHbIX uucelr: S =
= 0.2764+0.3944 +1.475+26.46 + 1364. Criaabigasi BCC 3TH 4MCI1a, a 3aTEM
OKPYIIsisl [OYUSHHBIH PE3Y/IBTAT 10 YeThIPEX 3HaYammx uudp, noiayuaem S =
= 1393. OanHako 1pu BBIYKUCICHUM HA KOMIIBLIOTEPE OKPYIJICHHUE HIPOUCXOANT
ociie Kaxiaoro ciokenus. Ilpeanonaras yeioBHO ceTKy yeTbipexpasps/iHON,
[IPOC/IC/JIUM 3a BBIYMCICHUEM Ha KOMIIBKOTEPE CYMMBbI YHCE!I OT HauMEHbIIIE-
ro K HauOobiemy, T. e. B nopsiyike ux 3amucu: 0.2764 + 0.3944 = 0.6708,
0.6708 4+ 1.475 = 2.156, 2.156 4 26.46 = 28.62, 28.62 + 1364 = 1393,
noayunan S = 1393, 1. e. BepHbiil pesyiabrar. M3MeHuM Terepsb nopsijiok
BBIYMCIICHUH M HAYHEM CKJIA/IbIBATH YMC/IA MOCICAOBATE/ILHO OT 1OCISAHEIO K
nepsomy: 1364+4-26.46 = 1390, 1390+1.475 = 1391, 1391+40.3944 = 1391,
1391+ 0.2764 = 1391; 3uecw okoHuare/IbHLIN pesyisTar So = 1391, o meHee

TOYHBIH.




AHannz npouecca BbIMUCICHUNA 110KA3bIBACT, YTO 110TEPs TOUHOCTH 3/1eCh
LPOUCXOJIUT U3-3a TOIO, 4TO NpUdaBiIeHUs K DOJILIIOMY YHCIIY MAlIbIX YHCE!I HE
[IPOUCXO/IUT, ITOCKO/IBKY OHHU BBIXO/ISIT 3@ PAMKH pa3psiiHoi ceTku (a+b = anpu
a>>b) . DTux Malibix Hnucel MOJKET ObITh OUEHB MHOT'O, HO Ha PE3V/IBTAT OHU BCE
PaBHO HE HOBIUSIOT, OCKOJIBLKY HPUOABISMIFOTCS 110 OAHOMY, 4TO U UMEJI0 MECTO
[IPU BBIYUCICHUHU S2. 3/1eCh HEOOXOIMMO IPUICPIKUBATBCS IPABUIIA, B COOTBET-
CTBUU C KOTOPBIM CIIOKEHUE YHUCE/I HYZKHO HPOBOAUTE 110 MEPE UX BO3PACTAHUS.
B matmHHoi apudMeTrke n3-3a 1orpetiHo CTu OKPYIIICHUS CYLLIECTBEH HOPSI0K
BLINIOJIHEHUSL Ollepalvid, U U3BECTHbIC U3 alredpbl 3aKOHbI KOMMYTATUBHOCTH
(M AMCTPUOYTUBHOCTH) 3/1€Ch HE BCEI/1a BbITOIHSHOTCS.

[Tpu periennn 3a/1a41 Ha KOMITBIOTEPE HYKHO UCII0/1b30BaTh 110,100 HOTO PO/1a
MaJICHbLKHUE XUTPOCTH JUUISL VIIYUIICHUS a1rOPUTMA U CHUIKEHUS! 110 PELIHOCTeH
pesyisTaros. Hanpumep, 1py BLIMUCICHIN HA KOMITBEOTEpE 3HadeHus (a + x)2
BEJIMUMHA T MOKET OKA3aThCsl TAKOU, YTO PE3y/IbTaTOM CIOKEHUS @ + T 1101y~
anres a (Ipu o << a); B 9TOM cllydae MOKeT oMoub 3amena (a + x)? = a? +
+ 2az + 2* = a(a + 2x) + 22, JleiicteurensHo, Teneps K a npudapisercs
He x, a 22, Ecim e npu = << a Beiuncisiercs seanunna (a + )% — a®, 1o ue-
J1eco00pa3Ho NPUBECTH ee K BULy 2ax + 2, u30ekaB TeM caMbiM BbIMHTAH S
OJIM3KUX BEJIUYNH.



Paccmorpum euie OJIMH BaKHBIA TIPUMEP — UCIOJIB30BAHUE PSJIOB 11
BBIUMCJICHUS 3HAYCHUNW (DYHKLMNU. 3anuuiemM, Halpumep, paszjiokeHue (PyHK-
[IMW SIN T 110 CTENCHSIM apryMeHTa:

SINT =2 — — + — — — + ...

[To npuznaky JlelOHuna ocrarok CXOASIIErocs 3HAKOUEPEAYIOUIErOCs psijia,
T. €. HOrPEIIHOCTL CYMMbl KOHEUHOI'O YMCJA YJICHOB, HE MPEBBILIACT 3HAYE-
HUST IEPBOTO U3 OTOPOIIECHHBIX YWICHOB (110 a0COIOTHOW BEJIUUUHE).

Borauciaum 3nadenue pyukuun sinz npu x = 0.5236 (307). YUnensl psija,
venpine 1074, ne OyneM yunTbiBath. BbIUMCICHHS TPOBEIEM C UETBHIPHMSE
BepHbIMM 3HaKkaMu. [Tonyuum

sin 0.5236 = 0.5236 — 0.2392 - 10~ +0.3279 - 10~3 = 0.500.
DTO OTIIMYHBIN PE3YJILTAT B pAMKaX MPUHSITON TOUHOCTH.
3Hasi U3 Kypca BbICHIEW MATEMATUKHU, YTO ITO PA3JI0KEHUE CUHYCA CIIPABEUIMBO

[pU JIIOOOM 3HAYEHUM apryMeHTa (—o0 < x < +00), HCIOIL3YEM €ro JUis
BblucIeHus QyHkimu npu ¢ = 6.807 (390°).



3Hast U3 Kypca BLICHIEH MATEMATUKH, YTO ITO PA3I0KEHUE CUHYCA CHPABEUIMBO
[PU JIFOOOM 3HAYEHUMU aprymeHTa (—o0 < o < +00), HMCIHOJIL3YEM €ro Juis
BhIYUCACHUS QYHKIMKU nipu 22 = 6.807 (390°).

Onyckast Beiunciienust, noayuaem sin 6.807 = 0.5167.

OTHOCUTEILHAS TTOTPEIIHOCTL COCTABISET 3/1€Ch OKOIO 3 % (BMECTO 03KMj1a-
emoro 3nadenus 0.01 % no npusnaxy Jleiibuuna). 1o o0bsACHIETCs NMOrpell-
HOCTSIMM OKPYIJICHUH M CIOCOOOM CyMMUPOBaHuUs psyjia (cjeBa Harparo, 0e3
y4eTa BEJIMYKUHbBI YJICHOB).

He Bcerma momoraer M TMOBBIIICEHHAS TOYHOCThL BblumciieHu. B uact-
HOCTH, JUIS JAHHOTrO psja npu x = 25.6563 ... (1470° =4 - 360° +30°7) naxke
pu yuere wieHoB psia 10 107 1 BbIUMCICHHSAX ¢ BOCEMbIO 3HAYALINME LN ()-
pamMu B pe3yJibTare aHaJIOTMYHBIX BLIYUCICHUN (CYMMUPOBAHUE CJIEBA HATIPABO)
[MOJIYYACTCS PE3Yy/ILTaT, He MMCIOLIUI cMbIcia: sinr = 129,




B niporpammax, MCIOIB3YIOIIUX CTEICHHbIC PsiJibl JUIS BLIYUMC/ICHUSI 3HA-
YeHUNW (PYHKUMKU, MOTYT OBbITh TIPUHSITBI PA3/IMUHBLIC MEPbI 110 TIPECAOTBPALIE-
HUIO TTOAO0OHOU MOTEPU TOYHOCTHU. TaK, BIMSHUE MOTPEUIHOCTEU OKPYIJICHUS
CYIIECTBEHHO yMeHblnaercs, eciim x| < 1. JleHcTBUTEILHO, TIPU BBIYUC]IC-

HHUH “Ik HJAOINYCKACTCAH abcosrroTHas HOT'PCHIHOCTDb

A(zF) = 2%5(2%) = 2Fkox |

I

< 1 moxker crarb

KOTOpAasi 1pu HEBLINOJHEHUM HEPABCHCTBA
HEITpUEMIEMO O0JILIION.

Jliist TpuronomMeTpudecKux (PyHKIUNE MOKHO UCTTO/Ib-
30BaTh (DOPMYJIBI IPUBE/ICHUSL, OIaroiapsi YeMy apryMeHT Oy/1IeT HAXOIUTHCS Ha
orpeske |0, 1]. Tlpu BblUMCIEHUN YKCIIOHEHTBI APIYMEHT T MOXKHO Pa3OMTh
HA CyMMY LeI0i u jipoOHoll yacteil (eF = "7 = e . ¢% 0<a<1) u
HCIIOJIL30BATL PA3I0KEHUE B Psil TOILKO jUis €%, a € BBIUMCISTL YMHO-
kenueMm. Takum o0pazom, npu OpraHu3aluyd BBIYMCICHUH MOMXKHO CBOEBpE-
MEHHO PACHO3HATEL «IOJIBOJIHBIC KAMHWY, JAIOLIAE MOTEPK TOYHOCTH, U I10-
[MBLITATLCS 3aTEM UCIIPABUTD MOJTOMKCHHUE.



3. O peuleHuM KBAJAPATHOIO ypaBHeHusi. Mbl yOeauimcs B TOM, 4TO
[IPU YMCICHHOM PELISHUH 33/1a4 HA KOMIILIOTEePE BhIMUCIIUTEIS O MU1ar0T BCS-
KHE «IOBYLIKH», KOTOPbIE MOI'YT HIPUBECTH K 3aMETHOH 1OTEpe TOYHOCTHU Pe-
3VIALTATOB WM J1a%Ke K [IPEKPaLCHUIO cueTa. XOpoLel WLIICTpaluei K 3Tomy
SIBJISICTCSl aHAIU3 ajllOpUTMa PELICHUsl TAaKOH MPOCTO 3ajlaum, Kak pelieHue
KBA/IpaTHOIO ypaBHeHust az? + bx + ¢ = 0. Ero KopHu orpejiesorcs coor-
HOLLICHUSIMU

—b—+vVD —b+ VD
L1 = s L2 = :
2a Qa

M3 ananmza srux Gopmyil BUIHO, YTO 3/1eCh UMEeTest PsiJi 0COOCHHOCTEH BbIUMUC-
JIMTEIBHOIO XapakTepa, KOTOPbIC HEOOXOAUMO UMEThL B BHJLY [IPU COCTaB/ICHUH
aJAropUTMa.

Paccmorpum nipocreiiumii ciayuait @ = 0. 3jiech ypaBHeHHE CTAHOBUTCS
JIMHEHHBIM, M €10 €/IMHCTBeHHbIH KopeHb ecth = = —c/b, ecim b # (.
I[Ipy a = b =0 u ¢ # 0 ypaBHeHHEe HE UMEET PELICHU, a B clydyae a =
= b = c =0 ero peuieHuem Oyier J0OOE YUC/I0. 3aMETUM, YTO B MALIIMHHOH
apudMeTrKe pe/IKo MoIyuarTes TOUHO HyjeBble 3HaueHust. [losromy koaddu-
LIMEHTBl MOZKHO CPABHUBATL HE C HYJIEM, a4 ¢ HEKOTOPOH Ma/IOi BeIIMUHMHOHU £,

D = b* — 4ac. (1.6)

)TO B CBOK 0Uepe/ib MOPOKAALT Psi/l CUTYALIMI, 3aBUCSLIIMX OT COOTHOLICHUSI
MeA1Y KOdpdumeHramu.

Jlaniee HeoOXOIUMO 1IPEYCMOTPETh Pa3BETRICHUE AJITOPUTMA B 3aBUCUMO-
CTH OT 3HaKa JuckpumunanTa D: D > 0— kopuu aeicreure/ibHbie (cM. (1.6));
D = 0 — xophu paBubie: 1 = 9 = —b/(2a); D < 0 — kopHU KOMILIEKC-
Hele: 19 = R=*il, tne R=-0/(2a), I =+/—D/(2a).



MeHee 0ueBH/IHBIM BOIIPOCOM SIBISICTCS BO3MOKHOCTE [MOABICHUS [1OIPELL-
HOCTEH B 3aBUCUMOCTH OT COOTHOLICHUS MEHK/1Y KOYP(PUIIUEHTaMH YPaBHCHMUSI.
PaccMoTpum 0JiMH U3 BasKHEHUIIMX Cllyyaes, Korjia Koy duiment b 3Ha4uTCIb-
HO NpeBbILIACT 110 abCcOMOTHON BeanunHe octaibhbie. [Ipn stom b% > 4dac
M BO3HUKAET OIIACHOCTb BbIYMTAHMU OIM3KMX YMUCE B YHUCIUTEIE OJHOI0 W3
BeIpaskernii (1.6) u3-3a toro, uro VD = |b|.

[ToitokeHre MOJKHO UCTIPABUTHL pa3HbiMu criocodbamu. Harnpumep, ipu b > 0
opmyily Juiss £9 MOMKHO HPeodpa3zoBarb CJe/IYOLIUM 00pa3oM:

vVD—-bvD+b 2
2 VD+b  VD+b

ITpu b < 0 a”ajsoruuHbIM criocodbOM MOKHO 3arucarsk popMyIIy Julst Ty.
bosiee yHUBEpCalIbHBIM CIIOCOOOM SIBIISICTCS HCITO/IB30BAHUE 3HAUCHUs S1gn b
(«3HaK BeJIMUUHLL D »):

To =

1, b=0
gnb = ’ - 1.7
S (S T ) ¢7
Torzia 0j1MH U3 KOpHEr MOKET ObITh BbIYUCIIEH 110 (popmylie
b+signb-vD
p = 2 Sen VD (1.8)

2a

BoipazxeHue U1l BBIYKMCIICHUS 3HAYCHUSI BTOPOI'0 KOPHS MOYKHO OJIYUYUTH C 110-
MOUILIO Teopembl Buera. M3 coorHolienust x1xo = c/ﬂ CJIC/IYeT, UTO
&

To = —, (1.9)
ary



Bonpoc 3

CBouncraa pacyeTHbIX 3aaau
N YNCNIEHHbIX MEeTOA0B



KoppeKTHOCTb (XxopoLwaa obycnoB/ieHHOCTb)
YcTOMUNBOCTDb

CxoanMMoCTb



Baﬂaqa ABJIAETCA XOPOuwlo UﬁyCﬂGEﬂEHHUﬂ, eCJIN IIPpH HeDOJIBINUX N3MeHeHUAX
BXOOJHBIX JaHHBIX PE3VJIBTATEI €€ PeIlIeHIA HSMeHAIOTCA HeESHAUYHNTEJIbHO (HEHpprIB'
HadAd 3aBUCHMOCTD PellieHNA OT HCXOIHBIX ,[[EIHHBIX) HIIPpHA JIIOOBIX HNCXOOHBIX NaHHBIX
H3 BOSMOXHOI'O THalladOHa UHX H3MeHeHHA saJada OJHOSHaYHO paspelllnMa.

IIpumep . IlycTh 3agaHa cucTeMa IBYX JUHENHBIX ajlredOpandyecKux ypas-
HeHUH ¢ IBYMA HEM3BECTHBIMMU

300x, + 400x, = 700,
100x, + 133x, = 233.

CucTeMa UMeeT TOUHOe PellleHne X. = (X, X+p)! = (1; 1)T.

IIycTh 0fHO U3 MCXOAHBIX JaHHBIX — uncio b = 233 U3MeHUJIO0Ch
Ha JOJIN IIPOIleHTa, 1 BMeCcTO Her'o IpUHANU yucio b =232.

Torma monyuaeTrca pemreHne X.; =—3; X:p = 4.

Ab_ 100% =-1.100%=0, 43%)

233 233

KOMIIOHEHTBI pellleHUA Xy, X9 HSMEHHUJIUCH II0O MOOYJIF0O COOTBETCTBEHHO B 3u4d pasa.

Taxum obpasom, npu nuameHerun b ua 0,43% (



UnciieHHBIN MeTOJ Ha3blBaeTCHd YyCcMOUYUEbLM, eCJIA Pe3yJIbTAThl pacueTa He-
IpepBIBHO 3aBUCAT OT BXOJAHBIX (MCXOOHBIX ) JaHHBIX 3aJauH (T. e. BEIMOJHAETCH
yCJI0BHe X0polleld o0yc/I0B/IeHHOCTH 3alaui) U MOTPeIlHOCT: OKPYIJIeHH S, CBA-
3aHHAA c peajJH3allel YHCJIeHHOTO MeToIa, IPH 3aJJaHHBIX [IpeleiaX H3MeHeHH I
IapaMeTpPoB UHCJIeHHOT0 MeToda ocTaeTcs OrpaHUUYeHHOH.

]."[}"CTI.: B PE3VIILTATC pPCHICHWA 344491 1O HCXOIHOMY SHAYCHHU IO BEJIMH M-
HELI .0 HAXOJIWUTCH SHAYCHHMC MCKOMOW BeJIMYHHDI . Ecin MCXOHAA BCIIMYMHA
MMECT Eiﬁﬂ[]fll{ﬂ"li}" O HTOTPCUHIHOCTL &.’I-’, TO peclIcHue UMECT TTOIrpciiHOCTL &y
HELT],Ei‘-]Ei HASBIBACTCH VOO HYHBOU 110 HCXOTHOMY IMTapaMeTpy @I, €CJIM peluICHHuE Yy
HCHPEPLIBHO OT HET'O 3dBUCHT, T. €. MAJIOC IIPUDPALICHHC HE.'{U;],HUF{ BC/IMYHMHLI ﬂ.;i:
NMPABOIWNT KMAUTOMY TTPHUPALLCHWHY MC KOMOH BeJIMYMUHDI ,&y ﬂ,p} I'MMH CITOBAMH,
MAJIBLIC ITOT'PCHIHOCTH B HC.'{L‘J,T],HUF{ BCIIHYIHHC HNPHUBOJIAT K MAJILIM ITOIPCHITHOCTAM
B PCLICHWH.

{h"ﬂ}"TCTBHE }"CTUF{L]HBUCTH O3HAYACT, HTO Jd:KE HESHAYHTC/ILHLIC TTOIPCLI -
HOCTH B HCXOJHBIX JJdHHBIX NPHUBOJIAT K DO BLIUM MOrpecurHoOCcTAM B PCLHICHHH
HIIH Jd/C K HCBCPHOMY PCE3VIILTATY. O IIE‘.}"CT{JF{L]H BbIX 3d/1d9dX TAKYKC I'OBOPAT,
HTO OHHW Hyecmecumeedbibl K NTOTPEHTHOCTAM HCXOIHBIX TdHHBLIX.



[ [pumep HeyCTOMUMBOM 3a1auu.
PacemoTpuM KBAIparHoe ypaBHeHUe ¢ HapaMeTpoM a

x? — 2z + signa = 0.

Pewrenue »1oro ypaBuenus B 3aBUCHMOCTH
OT 3HAYEHUS a TAKOBO: T1 =x9 =1 npu a =20; 12 =1+ V2 npu a < 0.
Oueuno, uto npu a = 0 cKoNb YroaHO Maas OTpULare/ibHas MorpeHocThb
B 33/1laHUM @ NPUBEJIET K KOHEYHOM, a HE CKOJIL YIOAHO MA/lIOH NMOTPEIIHOCTH B
pelieHnn ypaBHe HUSI.



[lonsTHe CXOAUMOCTH. an dHAJIU3C TOYHOCTU BbBIHHUCIHUTCIIBLHOI'O
[ponecca O/ITHUM M3 BayKHEHULLINX KPUTCPHUEB AB.IACTCA CXOOUMOCHTL YNCIICH-
HOT'O MCTO/14. Ouna o3Hauaer OJM30CTh [oJiy4acMoro 4MucCJICHHOIO PCIuCHUA
3d/1a41 K UCTUHHOMY PCIICHUIO.



PaccmoTpum mnoHsithe cxooumocmu umepayuoHHo20 npoyeccd. ITOT Mpo-
[IECC COCTOUT B TOM, YTO JUJI PEUICHUS HEKOTOPOU 3a/1a4U U HAXOXKIEHUs UC-
KOMOI'0 3HQUEHUs OIPEJIC/IIEMOro napamerpa (Harpumep, KOpHs HEJIMHEHHOIO
YPaBHEHUS) CTPOUTCH METOJL IOC/IE/0BATEC/IbHBIX MPUOIMKEeHUI. B pesyiisrare
MHOTOKPATHOI'O MOBTOPEHUSI ITOrO Mpoiecca (Wi umepayuii) 1n0Jy4aeM I10-
CJI€JI0BATE/ILHOCTD 3HAYEHUN 1,72, ...,Tn, ... LOBOPAT, 4TO DTa NOCIE/10BA-
TE€JABHOCTH CXOJAUTCS K TOYHOMY PEUICHUI0 &' = @, €CJIM [IPU HEOIPAHUYEHHOM
BO3pacTaHWU Yucja UTepatum 1peJies ’TOU 1oc/Ie10BaATEIbHOCTH CYLIECTBYET U

paseH a: lim x, = a. BoToM ciiydae umeem CXOASIUNACS YUCICHHBIA METO/I.
Tn—2C

,[[pyl'offl MNoJAXO0/ K HOHATHH CXOAHUMOCTHU HCIIOJIB3YCTCAd B MCTO/IdX JIMC-
KpCTH3allnH. oTn MCTO/IbI 3aK/IIOHAKTCA B 3aMCHC 3a/Ia4H C HCIPCPLIBHBIMHU

[apaMeTpaMy Ha 3ajilayy, B KOTOpPOH 3HayeHUs (PYHKUMN BBIYUCISIOTCS B
(pyuKcMpoBaHHBIX TOYKAX. ITO OTHOCUTCS, B YACTHOCTHU, K YHUCICHHOMY HWH-
TErPUPOBAHUIO, PEUICHUIO AU(PPEPEHIUATBHBIX YPABHEHUN U T. I1. 3JI€Ch 110/
CXOOUMOCHIBbIO MemoOd TIOHUMAETCS CTPEMJICHUE 3HA4YEHUM pelieHUst Juc-
KPETHOW MOJIC/IM 3aJa4d K COOTBETCTBYIOLIUM 3HAYCHUAM PEIICHUS WC-
XOJIHOM 3aJlayu 1pU CTPEMJICHUM K HYJIIO0 Tapamerpa JucKperusanuu (Ha-
[IpUMED, 1l1ara UHTETPUPOBAHUS).



