Bapuant Ne 1

[lepepacnpenenure 3HaUe€HUS MEPEMEHHBIX X M )y TaKUM 00pa3oM, YTOOBI MepeMeHHast X
NOJTy4YMJIa MEHBIIEE U3 OTHX 3HAYCHMI, a ) — OonblIee.

OHpe,Z[CJ'II/ITB, CKOJIBKO 3JIEMEHTOB ITOCIEAOBATEIbHOCTH 4, (y1(a3aTB HUX 4YHUCIIO U HOMCpa)

2
n

1
cpeay mepBeiX N yIOBJIETBOPSAIOT 3aJaHHOMY YCIOBHIO: =2 N=100 , |an|>§ .
JUis 3aJlaHHOTO apryMeHTa X BBIYUCIUTH OECKOHEYHOE IPOM3BEACHUE C 3aJaHHOMN
MOTPEIHOCTEI0 & . [lociie BBIUMCIEHMI NOJMyYEHHBIH pPE3yNbTaT CPABHUTH CO 3HAYEHHEM
(GYHKIIMHM, CTOSALICH B JIEBOM YacTH pPaBEHCTBA. BBIBECTH KOJIMYECTBO COMHOXHUTENEH,

HCO6XOIH/IMI)IX JIA JOCTUKEHUS TOUYHOCTH.

2 2 2
sin(x)=x|1-5 |[1-=5 |-+ [1-—"5—
T 4n (n—l) n?

JlaHbl J1Ba TEKCTOBBIX (aiiyia, B KOTOPHIX XpaHATCS 1ienble yncia. Eciu HyXHbIX ¢ailioB He
CYLIECTBYET, TO IIPOrpaMma JOJKHA aBTOMAaTHYECKH CO3[aBaTh MX W 3alOJHATH JaHHBIMH.
Haiinute B mepBoM (aiine yncno, camoe OJIM3KOE MO BENTUYMHE K MUHHMAJIHLHOMY YHCITY U3
BTOpOro (aiina.
BbruuciuTh MepBYI0 NPOM3BOIAHYIO (QYHKUMH y= x* B 3aJaHHON TOYKe C YKA3aHHOII
TOYHOCTBIO ¢ . [l BBIYMCIEHUH MCIIOJIB30BaTh TpeXToueuHyr ¢opmyny. CpaBHUTH
Pe3yNbTaT ¢ TOYHBIM 3HAYEHHEM Hpom3BOaHOM (¥ ™! (xLn(x) (Ln() + 1) +1) ).
B ogHOMEpPHOM MaccHBE, COCTOSILEM M3 N BEIIECTBEHHBIX YIEMEHTOB, BBIYHCIIUTH:

¢ CyMMYy OTpULIATEIbHBIX 3JIEMEHTOB MAaCCHBA;

¢ 1pOM3BEICHHE DJIEMEHTOB MAacCHBa, pACIOJIOXKEHHBIX MEXIY MAaKCHUMaJlbHBIM U

MHUHUMAaJIbHBIM 3JIEMEHTAMHU.

YopsaounTh OJHOMEPHBIM MacCUB, COCTOSLIUMI M3 N LENbIX 3JIEMEHTOB 110 BO3PACTaHUIO UX
kBazipaToB. COPTUPOBKY BHIIOJHUTH C MOMOIIBIO METOAA MPOCTOr'0 BHIOODA.
JlaHa 1eJI04YuCIIeHHas TNPSAMOYTojbHAas MaTpHIla, COCTOALIAs M3 N CTPOK M M CTOJOIIOB.
OnpenenuTsb:

¢ KOJIMYECTBO CTPOK, HE COJEPKALIMX HU OJHOTO HYJIEBOTO JJIEMEHTA;

¢ MaKCHMaJIbHOE U3 YKCEeJI, BCTPEUAIOLINXCS B 33/1aHHON MaTpulie 6osiee 0JHOTO pasa.
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Jl1ig 3alaHHBIX 3HAYEHUH X , ) 3alUIIUTEe IPOrpaMMy BBIYUCIICHUS YHCIA!
_min(x ,y)+0.5

1+max2(x, y)

Vi Xy .
Mycts X, =y, =1, x,=x,_,+ fz ) y,':yi—l_lTl , 1=2,3,... . Ilomyuuts X, , Y, .
i

Yucma X, , X, , ... TOCIeIOBaTeNbHO MOCTYIAIOT C yCTPOIiCTBa BBOAA. Bee uncia XpaHUTH
B IIaMsATH HET HGO6XO)II/IMOCTI/I; MMoCJIC BBOJA KaXIOTO YHUCIIAa HYXHO BBIYUCIUTH H
HaleJaTarh CpelHee 3HaYeHNE BCEX BBEICHHBIX UHCE:
n
Sn=%kz=l X, .

[TycTp nmaHbl JBa TEKCTOBBIX (aiiyia, B KOTOPHIX XpaHATCA Leible uucia. Ecau HyXKHBIX
(aiinoB He cymecTByeT, TO MporpaMma JOJKHA aBTOMATHYECKH CO3/aBAaTh UX M 3aMONHATH
JaHHBIMMU. OHpe)Ie.]'H/ITC, B KakoM M3 HHX OOJIbIIE MIOJIOKUTCIIBHBIX, OTPULATCIIBHBIX H
HyJIEBBIX 3HAYCHUH.

Bbruncnute NpoM3BOAHYIO (DYHKINH y=sin(cos(x2)) B 33/JlaHHOM TOYKE C YKa3aHHOM

TOYHOCTBIO & . [l BBIYMCIEHHMH MCIIOIB30BaTh MATUTOUYEUHYIO (OPMYITY HAXOMKAECHUS
NepBOM MPOU3BOAHON OT (PyHKIMM OJHOM mnepeMeHHOW. CpaBHUTH pe3yJbTaT C TOYHBIM
3HauEHHEM MPOU3BOTHOI ( —2xcos(cos(x”)) sin(x’) ).
B ogHOMepHOM MaccHBe, COCTOSIILIEM U3 N BEIIECTBEHHBIX AIEMEHTOB, BHIYUCIIUTH!
¢ CyMMY IOJIOXKHUTEIIBHBIX 2JIEMEHTOB MaCcCUBA;
¢ [IPOM3BEJICHHE IEMEHTOB MAaCCHBA, PACIIOI0KEHHBIX MEXK/Ty MAKCUMAJIBHBIM 10 MOYJIIO U
MUHUMAaJIbHBIM 110 MOAYJIIO 3JIEMEHTAMHU.
YnopsaounTe OZHOMEPHBIM MAacCHB, COCTOSIIIMM M3 N BEIIECTBEHHBIX D3JEMEHTOB IIO
yOBIBaHUIO MX KBaApaToB. COPTUPOBKY BBHIOJHUTH C MOMOIIBIO METOA «ITy3bIPHKay.
Jlana 1ienouuciieHHast MPSMOYTOJIbHAs MaTPHIIA, COCTOSINAS U3 N CTPOK M M CTOJIOLOB.
¢ OnpenenuTts KOJIUYECTBO CTOJIOIOB, HE COAEPKAIIUX HU OJHOTO HYJIEBOTO AJIEMEHTA.
¢ [IlepecraBisisi CTpOKM 3aJaHHONW MAaTpPHIbI, PACIOJIOKHUTH X B COOTBETCTBUU C POCTOM
XapaKTepUCTUK. XapaKTEPUCTUKONW CTPOKHU ILETOYMCICHHOW MaTpHUIlbl HA30BEM CyMMY €€
IIOJIOKUTENIBHBIX YETHBIX 2JIEMEHTOB.
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3amanbl Tpu uncna a , b u ¢ . OnpeaenuTs, MOTYT JIK OHH OBITH CTOPOHAMHU TPEYTOJIbHUKA,
U €CI J1a, TO OIIPENICNIUTh €ro THUIL: PABHOCTOPOHHUHN, PaBHOOCIPEHHBIH, pa3HOCTOPOHHHMA.
[Tycts mano HaTypanmpHOE unciao 7 . Yemy paBHa cymma ero mudp?
Ilycte wHTepBan (a,b| pa3GuT Toukamm Ha 7 paBHBIX 4YacTeil; B KakJOH TOUKe
BBIUMCIIACTCS 3HaUCHNE (PYHKIHU:
X’ =3x+2
Vaxi—1
HaiinuTe TouKy, B KOTOpOH (PYHKIHMS JOCTUTAET HAUOOJBIIETO 3HAYCHHUS.
[TycTp maH TEKCTOBBINA (aiiy, B KOTOPOM XPaHSATCS BEIIECTBEHHBIE 4ncia. Eciu HyXHOTO
¢aiina He CylecTByeT, TO IporpaMMa J0JKHAa aBTOMAaTUYECKH CO3/1aBaTh €ro U 3aloJIHATH
naHHeIMU. Omnpezenure, SIBIAIOTCSA JU 4yucia B (ailne ynopsgo4eHHbIMU (110 BO3PACTaHUIO
WIH 1O YOBIBAHHUIO).
) V0.8 41 )
BeruucnuTe onpenencHHbslii MHTETpall f —————— dx C 3a[aHHOH TOYHOCTBIO &
0.8 x+V1.5x"+2
METOJIOM JIEBBIX HPSMOYTOJIBHUKOB. Ha CTONBKO MOIBIHTEPBAJIOB MPUILIOCH Pa30UThH
MHTEpPBaJl UHTETPUPOBAHUA?
B ongHOMEpHOM MaccHBe, COCTOSAIEM M3 N LEIBIX JIEMEHTOB, BBIYMCIINTD:
¢ [IPOMU3BEJICHME DJIEMEHTOB MAacCUBA C YETHBIMU HOMEpaMU;
¢ CyMMYy DJIEMEHTOB MacCHBa, PAaCIIOJIOKECHHBIX MEXIy INEPBbIM U IOCIEAHUM HYJEBBIMU
DIIEMEHTaMHU.
[TpeoOpa3oBaTh OAHOMEpPHBIM MAaCcCHUB, COCTOSIIIMH W3 N BEIIECTBEHHBIX AJIEMEHTOB TaKUM
o0pa3oM, 4TOOBI CHayajla PacHojiarajich BCE IMOJIOKUTENbHBIC 3JIEMEHTHI, a MOTOM — BCE
OTpULATENIbHbIE (3JIEMEHTHI, paBHbIE 0, CUUTATh MOJIOKUTEIbHBIMU).
JlaHa 1eI0YuCIIeHHas TMPSAMOYTojbHAas MaTpHIla, COCTOALIAs M3 N CTPOK M M CTOJOIOB.
OnpenenuTsb:
¢ KOJMYECTBO CTOJIOLIOB, COAEPKAIUX XOTS Obl OIMH HYJIEBOH HJIEMEHT;
¢ HOMEp CTPOKH, B KOTOPOH HaXOIUTCSI HAUOOJIbIIEe KOJTUYECTBO OAMHAKOBBIX 3JIEMEHTOB.
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TpeyroipHUK 3a7aH KOOpIUHATAMU CBOMX BEPIIMH Ha IJIOCKOCTH: A (xa, ya) , B (x b yb) ,
C ( X, yc) . OnpenenuTh, ABISETCS JIM OH MPSIMO-, OCTPO- WJIM TYMOYTOJIBHBIM (V11 STOTO

10 TeopeMe KOCHMHYCOB MOXKHO BBIYHMCIHMTH 3HAKH KOCHHYCOB YIJIOB TpeyroibHuKa). Ocobo
PacCMOTPETh dKCTPEMAJIBHBIE CIIydaH, KOI/Ia BEPIIMHBI TPEYTrOJIbHUKA COBIIAJAIOT WM JIEXKAT

Ha OJTHOW TIPSIMOM.
© (_ 1 )k
Brruncinte npousBeneHue H I+—
k=1 2 'k + 1
€CTh C TOTPENTHOCThI0 HEe Oosee 107% . Ckonbko COMHOXHTENEH MOHAGHIOCH B3STH IS

C TOYHOCTBIO /10 IIECTOM 3Hayamen nudpsl, TO

2
3T10oro? CpaBHUTH MOJYYEHHOE 3HAUYEHUE C > -

HyCTB BBOOUTCA IMOCJICAOBATCILHOCTh BCIICCTBCHHBLIX YHCCJI, OKaHYMBANOMIAACA HYJICM U
cocrosmas Ooysee 4eM W3 OJHOTO HEHYJIEBOTO ayeMeHTa. Omnpenenure HOMEp YHCiIa 0
a0COJIIOTHON BEJIMUUHE CAMOTO OJIM3KOT0 K CBOEMY HOMEDY.

[Tycth maH TeKCTOBBINA (aiiyi, B KOTOPOM XpaHsATCs 1enble uncna. Eciau HyxHOro daina He
CYIIECTBYET, TO MpOrpaMma JO0JKHA aBTOMAaTUYECKU CO3JaBaTh €r0 U 3alOJHATH JaHHBIMU.
Onpenenurte, ABISETCS JIU MOCIEAOBATEILHOCTh 3HAKOTIEPEMEHHOI.

BbIYrcIuTh ONpeieacHHBId UHTErpall _[ —
2
0.6 2x+\/x +0.5

MCTOAOM IMPpaBbIX MPAMOYTOJIbHUKOB. Ha cronsko MOABIHTCPBAJIOB IIPUIIIIOCH pa361/ITb
MHTEPBaJl UHTETPUPOBAHUA?
B OOAHOMEPHOM MACCHBE, COCTOAIICM M3 N BEICCTBCHHLIX 3JIECMCHTOB, BBIYUCIINTD:

¢ CyMMY 3JIEMEHTOB MacCHBa C HEUETHBIMH HOMEpaMH;

¢ CyMMy DOJEMEHTOB MAacCHBa, pACMOJOKEHHBIX MEXKIY TMEepBbIM U  MOCIEIHUM

OTPULIATEIIbHBIMU 3JIEMEHTAMH.

Cxatb Ol[HOMepHBIﬁ MacCCHuB, COCTOSIH_[I/Iﬁ M3 N BCHICCTBCHHLIX 3JICMCHTOB, YAAaJIMB U3 HCTO
BCC DJJICMCHTBI, MOAYJIb KOTOPBIX HE MPCBBLIIIACT 1. OCBO6OIII/IBHII/ICCSI B KOHII€ MacCHBa
OJICMCHTEI 3aI10JIHUTL HYJISIMU.
JlaHa nenouncieHHas KBaapaTHas MaTpuia n x N. OnpenenuTsb:

dx C 3aJaHHOM TOYHOCTLIO &

¢ I[IPOM3BEACHHUE DJIIEMEHTOB B TEX CTPOKAX, KOTOPBIE HE COJIEpXKAT OTPULIATEIBHBIX
JJIEMEHTOB;

4 MAakKCUMyM CpeOu CYMM DOJJIEMEHTOB JWAaroHajaey, NapajIe/bHbIX IJIABHOW IHMAroHaJIX
MaTpULBIL.
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JlaHbl KOOpAMHATBI TPEX TOYEK Ha IUIOCKOCTH. Eciam oHM MOryr OBITH BepIIMHAMHU
TPEYroJbHUKA, ONPEaeNIUTe ero BU (Pa3HOCTOPOHHUH, paBHOOEAPEHHBIH, paBHOCTOPOHHUIA).

Breraucnoure JJIUHBI €0 BBICOT U HareyaTanTe ux B MOopAIKE Y6I>IBaHI/I$I.
n

. . . 1
YucaeHHO BBIYMCIHNTD nepevlu 3amedamelbHvlu npe()er Im(14+— , 3aJlaBasy 1 3HAYCHU

n—o
I, 2, 3.... Ilpy xkakoM 7 TmOJy4aeTcsl pe3yabTaT C 3aJlaHHOW TOYHOCTBIO & . CpaBHUTH
MOJTyYeHHOE 3HaYCHHUE C BEIMYNHOU € .
Mycts @y=1; a,=ka,_,+ k! , k=1, 2, ... . lano HatypasibHoe uucio 7 . [loayuuts @, .
ITycTb naH TEKCTOBBIM (aiii, B KOTOPOM XpaHsATCs Lenble ynucia. Beibepure Hanbonbiiee u3
HUX, IPUHAJUIekKAIEe HHTEPBAITY [a,b] . Kontpr unTepBana a , b BBOISITCS C KIIAaBHATYPHI.

2 sin (0.5x+0.4)

0.5 1.2+cos(x2+0.4
METOJIOM CpPEIHHX MPSMOYrOJIbHUKOB. Ha CTONBKO MOABIHTEPBAIOB MPHUIILIOCH pPa3OHThH
MHTEpBaJ UHTErPUPOBAHUSA?

B onHOMEpHOM MaccHBE, COCTOSIIEM U3 N BEIMIECTBEHHBIX 3JIEMEHTOB, BBIYMCIUTD:

4 MaKCHMaJbHBIN 3JIeMEHT MAacCHBa;

¢ CyMMY 3JIEMEHTOB MAaCCUBA, PACHOJIOKEHHBIX 10 MOCIEIHETO MOJOKUTEIBHOIO 3JIEMEHTA.
CxaTh OJHOMEpPHBIM MAacCUB, COCTOSIIIUM M3 N LEIbIX AJIEMEHTOB, YAAJIUB W3 HETO BCE
AJIEMEHTBI, MOIYJb KOTOPBIX HAXOAMTCS B MHTEpBaie [a, b]. OcBoOoaMBIIHMECS B KOHIIC
MacCHBa 3JIEMEHTHI 3a0JHUTh HYJISIMU.

Jlana nienoyuciaeHHas KBajpaTHas MaTpuia n x n. OnpenenuTs:
¢ CyMMY 2JIEMEHTOB B T€X CTOJIOIaX, KOTOPHIC HE COACPkKAT OTPUIIATESIBLHBIX JJIIEMEHTOB;
¢ MHUHUMYM CpEeId CYMM MOJYJIEH OJJIEMEHTOB JUaroHaliei, mNapajjiedbHBIX MMOOOYHON
JIMarOHaJId MaTPULIBI.

BeruucnuTe onpeneneHHslii HHTErpa ) dx ¢ 3aJaHHON TOYHOCTBIO &
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CocTaBpTe mporpamMmy JUisi HaxOXAEHHs KopHed kBajapatHoro ypaBHeHus. (IIporpamma
JOTKHA HaXOJIUTh U KOMIUIEKCHBIE KOPHH).

UucneHHO YOEIUTBhCS B CIPABEMJIMBOCTH PABEHCTBA, IS YEro s 33JaHHOTO 3HAYCHUS
aprymMeHTa X OT/EJbHO BBIUMCIUTH JIEBYIO YacTh W Pa3liOKEHHUE, CTOSIIEE B MPAaBOM YaCTH
PaBEHCTBA, C 3aJJaHHOW MOTPEIIHOCThIO & . BBIBECTH KOJIMYECTBO UTepaluii 7 (claraeMbix),
HEOOXOUMBIX JJISl JOCTUKEHUS 3aJJaHHOW TOYHOCTH.

x]n(a) (xln(a))2 (xln(a))n
1 Tt
i+l
i+l

at = 1+ 4.

ycts V;=v,=0; v;=1.5; v, Vi =Vi_2 Vi3, i=4,5,.... JlaHOo HaTypalbHOE 7

(n>4) . Homyuurs v, .
ITycth maH TeKCTOBBINM (Daiiyi, B KOTOPOM XpaHsATCs Ienble uncia. Eciau HyxHoro daina He
CYIIECTBYET, TO MpOrpaMma JO0JKHA aBTOMAaTUYECKU CO3[aBaTh €r0 U 3alOJHATH JaHHBIMU.

OHpeI[eJ]I/ITC, CKOJIBKO pa3 B HCM MOBTOPACTCA MAKCUMAJIbHOC 3HAUCHUC.
3.5

Brmauciautb OHpCI[CJ'ICHHLIﬁ HUHTCrpal J' ﬁ dx ¢ SaﬂaHHOﬁ TOYHOCTBIO & C IIOMOIIBIO
2 Vx'—1

cocTaBHOM (Qopmysbl Tpaneuuidl. Ha cTonbko NmoJBIHTEPBAIOB MPUILIOCH Pa30UTh MHTEPBAI
UHTETPUPOBAHUS?
B onHOMEpHOM MaccHBe, COCTOSIIEM U3 N BELIECTBEHHBIX 3JIEMEHTOB, BHIYUCIIHUTE!
¢ MUHUMAaJbHBIN IEMEHT MacCHUBa;
¢ CyMMy O3JIEMEHTOB MAacCHBa, PpACHOJOXKEHHBIX MEXAy TEpBbIM U  MOCIEIHUM
MI0JIOKUTEIBHBIMU AJIEMEHTaMHU.
[TpeoOpa3oBaTh OJHOMEPHBII MacCcHB, COCTOSIIMIA M3 N LENBIX JIEMEHTOB TaKUM 00pa3zoM,
4TOOBI CHaYaJla pacroyIarajiuch BCE 3JIEMEHTHI, PABHBIE HYJIIO, a TOTOM — BCE OCTAJIbHEIE.
JlaHa 1eJI0YuCIIeHHas TNPSAMOYTojbHAas MaTpHIla, COCTOAIIAs M3 N CTPOK M M CTOJOIIOB.
OnpenenuTsb:
¢ CyMMy 3JIEMEHTOB B T€X CTPOKaX, KOTOpPbIE COAEp)KaT XOTs Obl OJMH OTPHIIATENbHBIHI
AJIEMEHT;
¢ HOMEpa CTPOK U CTOJIOIIOB BCEX CEUIOBBIX TOUYEK MAaTpHIbl. MaTpuiia A UMeeT CeaIOBYIO
TOUKY ai;, €CJIU a;; ABJISAETCS MUHUMAJIbHBIM 3JIEMEHTOM B i-if CTPOKE M MaKCUMAJIbHBIM B j-
M cTOJIOLE.
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[IpoBepuTh, NONAZAET 1M 3aJaHHAs I10JI30BATENEM TOUKA C
KOOpJAMHATaMK (X, ¥) B 3aKpaIleHHYIO 00JIacTh.

BerurcnuTe  [UIMHY  KPUBOHM, COOTBETCTBYIOIIYIO  (PYHKIIUH
y=f(x] ma ortpeske |a,b|, ¢ mnoMoOmIBIO mpenETHHOrO
nepexona, NPUONMKEHHO  3aMEHHB  KPUBYKO  JIOMAaHOM,

MOTYYCHHOW B pe3yJbTaTe pa3OueHus OTpe3Ka [a, b] HA 7
PaBHBIX 4acTel U YBEIUYNBAsl 3HAUCHUE 7 .

lycrs Xg=c; x,=d ; x,=qx,_;+rx_,+b,  k=2,3,...
[Tyctp manbl geiictButenbHbie ¢ , ¥, b, ¢, d , HaTypajbHOE
n (n>2).Tlonyunts X, .

ITycTh maH TeKCTOBBIM (hailyl, B KOTOPOM XpaHATCs Iienble yucha. Ecau HykHOro Qaiina He
CYILLIECTBYET, TO MPOrpaMma JOJIKHA aBTOMAaTUYECKH CO3[AaBaThb €r0 U 3aIlOJHATH JaHHBIMU.
Omnpenenure, CKOJIBKO B HEM MHTEPBAJIOB BO3PACTAHUS.

0.8 2
5 tg(x>+0.5] §
BBIYMCINTE ONpPENEICHHBIH HUHTErpa f —————"dx C 3a7aHHOH TOYHOCTBIO & C
0.4 14+2x

MOMOIIBI0 cocTaBHOU (hopmyibl CumricoHa. Ha cTOMbKO MOAMHTEPBAIOB MPHUIILIOCH Pa3OUTh
MHTEpBaJ UHTErPUPOBAHUSA?
B onHOMEpHOM MaccHBE, COCTOSIIEM U3 N BELMIECTBEHHBIX 3JIEMEHTOB, BBIYUCIIUTD:
¢ HOMeEp PJIEMEHTa MacCHBa C MAKCUMAIILHON JPOOHOMN 4acThio;
¢ T[IPOU3BEJCHUE DJIEMEHTOB MAacCHUBAa, PACIOJIOKEHHBIX MEXKIY EPBBIM U BTOPBIM HYJICBBIMHA
3JIEMEHTAMHU.
[IpeobOpazoBaTh OJHOMEPHBI MAaCCHUB, COCTOSIIIIUN M3 N IEIBIX JIEMEHTOB TaKUM 00Opa3oM,
9YTOOBI B MEPBOIl €ro MOJOBHUHE PACHONIATAUCh SJIEMEHTHI, CTOSIBIIINE B HEUETHBIX MO3UIHUSAX,
a BO BTOPOM MMOJIOBUHE — DJIEMEHTHI, CTOSBIINE B YETHBIX MO3UIIUSAX.
3ajana KBagpaTHas BELIECTBEHHAsI MaTpuila pazmepom 8 x 8. Haiitu:
¢ TaKue MHIACKCHI K, 94TO k-5 CTpOKa MaTpPHUIIBI COBMAIAeT C K-M CTOIOIOM;
¢ CyMMy 3JIEMEHTOB B TE€X CTPOKax, KOTOpBIE COAEp)KAT XOTS OBl OJWH OTPHIATEIHHBIN
AJIEMEHT.
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Vropsinouuts Tpu uucia @ , b, ¢ mo Bo3pacTtaHuIO TakuM 00pa3oM, YTOOBI MEPEMEHHOM
a4 COOTBETCTBOBAJIO CaMO€ MaJCHbKOC YHCIO, MepeMeHHo b — cpemnee, a ¢ —
HauOoJIbIIIEE.

[lycte nano HaTypanpHOe umciio 7 . HamewaraiiTe oTaenbHO Bce LUGpPHI 3TOTO 4MCIa,

BbIOpOCHB 1Udpbl 3 u 7 .

_ o WU LY 7Y Ui TV .
Mycrs u,;=u,=0; v, =v,=1 u, 1+Uf_1+Vf_1 i Ui v |+27 l
Jlano HarypaneHoe 1 (n>3) . Iomyduts V,, .
[TycTe naH TEKCTOBBIA (ailll, B KOTOPOM XpaHSTCS BEIECTBEHHBbIE uncia. Ecau HyKHOTO
¢aiina He cyliecTBYyeT, TO MporpaMMa JIOJKHa aBTOMAaTHUYECKH CO3/1aBaTh €ro M 3alOJHSAThH
nanHeiMu. CozfaiiTe 7Ba HOBBIX (Qailla M3 MOJOXKUTEIBHBIX M OTPULATENBHBIX YHCE,
COOTBETCTBEHHO. Ecnu Kakoi-TO W3 CO3AaHHBIX (DAMIOB OKaXKeTCs MyCThIM, cOOOIUTE 00
3TOM U yJaJIHTE €ro.
Haiitu pemenue ypaBHeHHs x°+4cos(2x)=1 ¢ 3a7aHHOH TOYHOCTBHIO & METOJOM JENeHHs
oTpe3ka normnosiaM. MIHTepBa Jokanu3aniui KOpHsS HalTH rpaduyecKuM METOIOM.
B ogHoMepHOM MaccuBe, COCTOSIIIEM U3 N BEIIECTBEHHBIX AJIEMEHTOB, BHIYUCIUTH:

¢ HOMEp PJIeMEHTa MacCMBa ¢ MUHUMAJIBLHOUN JPOOHOM YacThio;

¢ CyMMY DJIEMEHTOB MAaCCHBA, PACIIOJIOKEHHBIX MEXAY NIEPBBIM U BTOPHIM OTPULIATEIbHBIMU

AIIEMEHTaMHU.

IIpeoOpa3oBaTh OTHOMEPHBI MAaCCUB, COCTOSIIMNA MX N LIEIBIX JIEMEHTOB TaKUM OOpa3oM,
YTOOBI CHaYyaJla pacrojarajuch BCE 3JEMEHTHI, MO/YJIb KOTOPHIX HE MPEBbIIIAET 1, a IOTOM —
BCE OCTAJIbHBIE.
JlaHa 11eJ10YUCIIeHHas IPAMOYTOJIbHAs MaTpUIia m X n.

=3,4, ...

¢ IlepecraBisist cTOAOLBI 3alaHHOW MaTPUIbl, PACHOJOKUTh UX B COOTBETCTBUU C POCTOM
XapaKTePUCTUK. XapaKTePUCTUKOM CTONOLA LEJIOYUCICHHOM MaTpHUIlbl HAa30BEM CYMMY
MOJyJIEH €r0 OTPULIATEIbHBIX HEUETHBIX 3JIEMEHTOB.

¢ HaiitTu cymMmy D5IeMEHTOB TeX CTOJIOIIOB, KOTOpbIE COAEpKaT XOTs OBl OJUH
OTPULIATENbHBIN IIEMEHT.




=
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JIaHO BEIECTBEHHOE YNCIO d . Berumenurs f (a) , €CIIH:
0 pu x <0,
f(x)= x>—x npu 0<x<I1,

2 . 2
X —SIin (px ) B OCTAJIBHBIX CJIy4dasx

.3
i—-1 . li—1 .
[lycte a.= +sm( ) , i=1,2,.... Jlano narypampHoe n . Cpemu @;, ..., a,
= ;
i+1 i+1
HAWTH BCE TOJOKUTEIBHBIC YUCIIA, CPETU KOTOPBIX BHIOpATh HAMMEHBIIIEE YHCIIO.

10
Beruncants: H 2+.l
i=1 i!
[lycTe naH TekcToBBIM (haiii, B KOTOPOM XpaHSTCs Lenble yucia. Eciau HyxHOro Qaiina He
CYLIECTBYET, TO MPOrpaMma JOJKHA aBTOMAaTUYECKU CO3AABaTh €r0 M 3aIOJHATH JaHHBIMH.
Omnpenenure, rae 0osblle Hyleld — Ha YETHBIX WM HAa HEUETHBIX MO3UIIMSX.
Haiitn pemenue ypaBHeHHs Cot(x)=x/ 10 ¢ 3amaHHON TOYHOCTBIO & MeToxoM HeloToHA.
WHTepBai JoKaau3aiuy KOpHs HAUTH rpaUuecKUM METOJIOM.
B onqHOMEpHOM MaccHBeE, COCTOAILEM U3 N BEIIECTBEHHBIX DJIEMEHTOB, BBIUYUCIIUTD:
¢ MAaKCUMAaJbHBIN 110 MOJAYJIIO JIEMEHT MacCHUBA;
¢ CyMMY DJIEMEHTOB MACCHBA, PACIIOJIOKEHHBIX MEXK/y IIEPBBIM M BTOPBIM OTPULIATEIIBHBIMU
JJIEMEHTAMM.
[IpeobpazoBaTh OJHOMEPHBIM MAacCHUB, COCTOSIIIIUN M3 N IEIBIX JIEMEHTOB TaKUM O0pa3oM,
9TOOBI 3JIEMEHTHI, PABHbIE HYJIIO, PACIOIarajluch MOCIE BCEX OCTATIbHbIX.
3azaHa KBaJgpaTHas BELECTBEHHAs MaTpuLa pasmepoM 10 x 10.
¢ [loctpouts pesynbTar ee criaaxuBaHus. Onepauus CriaakuBaHUS MaTpUIbl aeT HOBYIO
MaTpully TOrO XK€ pa3Mepa, KaKIblil JJIEMEHT KOTOPOM MOJydaeTcs KakK CpeaHee
apu(pMeTHUECKOE UMEIOILIUXCS COCEAEeH COOTBETCTBYIOLIETO IEMEHTAa UCXOAHON MaTpPUIIBL.
CocensiMu 211€MEHTA a;; B MATPUIIE HAa3bIBAOTCS DJIEMEHTSHI ay,, TIE:
-1 <k <i+l,j-1 <1 =<j+1,(k, 1) # (i, J)
¢ B CHIQXCHHOW MAaTpHlle HaWTH CyMMYy MOJXYJIEH 3JIEMEHTOB, PACIOJOKEHHBIX HUKE
TJIABHOM JUarOHAIN.
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[IpoBEpHTh, HAXOAUTCA JHM TOYKA C KOOPAMHATAMH (X, Y) BHYTPH 4YETHIPEXYTOJIBHHKA,
3aJJaHHOTO KOOpAMHATaM{ BEpIIMH Ha IJIOCKOCTU. ([l pemieHus 3ToH 3agaud MOYKHO
BOCIIOJIB30BAaThCA 3aMeyaHueM K 3adaue Ne8 w3 3anamus No2).
ITycth a0=00521 , a1=—sin21 , a,=2a,_,—a,_,  k=2,3,.... Haiitu cyMMy KBaJpaToB
Tex yucen 4; , ..., dyy , KOTOPBIE HE MPEBOCXOMAT BYX.
100
BrranciauTs: z —.
iz i/
[TycTp maH TEeKCTOBBIN (hailyl, B KOTOPOM XpaHATCS Iienble yucia. Ecau HykHOTO Qaiina He
CYLIECTBYET, TO MpOrpaMma J0JKHAa aBTOMAaTUYECKU CO3AaBaTh €r0 U 3alOJHATh JaHHBIMU.
Cozpaiite  (aiim  BEIIECTBEHHBIX 4YHCET, 3HAYEHUSIMH KOTOpOro OyayT cpeaHue
apudmeTryeckue 3HaUCHUS KaXJA0W MATEpKH MOApsSA WAymuxX 3HaueHui. [locnennsas rpymma
MOXET COAEPKATh MEHbIIIE MSITH 3HAYECHUN.
Haiitu pemenue ypaBHeHUs x—sin( x)=0.25 C 3aJIaHHOM TOYHOCTBIO & METOJIOM CEKYIIUX.
WuTepBai J0Kaau3aiuy KOpHs HAUTH rpaUuecKUM METOJIOM.
B ogHOMEpHOM MaccHBe, COCTOSIILIEM U3 N LEIBIX 3JIEMEHTOB, BEIUNCIIUTD:
¢ MUHUMAaJIbHBIN [0 MOJYJIIO JJIIEMEHT MacCHUBa;
¢ CyMMy MOJyJiell 3JIEMEHTOB MacCUBa, PAaCHOJI0KEHHBIX MTOCIIE TIEPBOrO 3JIEMEHTAa, PABHOTI'O
HYJTIO.
[Ipeo6pa3oBaTh OJTHOMEPHBI MAacCUB, COCTOSIIMNA M3 N BEIIECTBEHHBIX AJIEMEHTOB TaKUM
o0pa3om, 4TOOBI B MEPBOIl €ro MOJIOBUHE PACIOJAraauCh AJIEMEHTHI, CTOSBIINE B YETHBIX
MO3ULHUAX, @ BO BTOPOU MOJOBUHE — JIEMEHTHI, CTOSIBIINE B HEYETHBIX MO3ULIUAX.
3azaHa KBaJapaTHas BELECTBEHHAs MaTpula pasmepoM 10 x 10.
¢ [loxcuntarh KOJIMYECTBO JIOKAJIBHBIX MUHUMYMOB. JIOKaJbHBIM MHUHHUMYMOM Ha3bIBacTCs
AJIEMEHT MaTpUlbl, KOTOPBIH CTPOr0 MEHbIIE BCEX €ro coceneil (MO BEPTUKAIM H
TOPU30HTAJIHN).
¢ Haiitu cymmy Moysieit 31eMEHTOB, PACIOI0KEHHBIX BBILIE INIABHON JUArOHAJN.
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OmpenenuTh, BEPHO JM, YTO TPHU JEJICHUU HEOTPHIATEIIPHOTO IIeJIOT0 YWcia a Ha
MOJIOXKHUTEIBHOE IIEJI0C YUCI0 b IMOoNydaeTcss OCTATOK, PaBHBIM OJHOMY M3 JIBYX 3aJaHHBIX
ypceNl ¥ WIHA S .

Jlano newictBurenbHoe a>0 . [TociaemoBareabHOCTh X(, X;, --- 0Opa3oBaHa MO 3aKOHY

min(2a, 0.95) npu a<1

a
_ — npu 1<a<25 X =ﬂx 44
x()_ 5 no 5 n—1 5 4
a Xn-1
— B OCTAJIbHBIX ClIydasax
25
3 . 5 »
Haiitn nepBbli uneH X, , s KOTOpOTO, 141 %0s —x,/<107° . Berucmuts s
o 5
HAWJICHHOI'O 3HAYEHUS X, pasHOCTb ad— X, .
n k
(1) (k+1)
,HaHO HATypaJIbHOC YUCIIO 7 . Brerancants: Z T .
k=0 :

ITyctb naH TekcToBBIN (hailyl, B KOTOPOM B OJHOM CTOJIOLE XPaHATCS BEIECTBEHHbIE YHUCIIA.
Ecnu HyxHOrO (haiina He CyIECTBYET, TO MporpaMmma JOKHA aBTOMATUYECKH CO3/1aBaTh €To
W 3alOoJHATh JaHHBIMH. HaliTm HamMeHbllee 3HAYCHHWE CpeAM KOMIIOHEHT (Qaiima ¢

HCYCTHBIMHU HOMECpPaAMH.
X

. T > o
Bbruncinte 3HaueHue QyHKUUM (x)=fsm Et dt , c 3aJaHHOM TOYHOCTBIO & A
0

apryMeHra xe[—2, 2] .
B onqHOMepHOM MaccuBe, COCTOAILEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BBIUYNCIUTH!
¢ KOJIMYECTBO AJIEMEHTOB, OOJIBIIUX CPEIHET0 3HAUEHHUS SJIEMEHTOB MAacCHBA;
* CyMMy MOI[y.TIGﬁ 3JIEMCHTOB MAacCCHBaA, paCHO.HO)KeHHBIX II0CJIC nepBoro OTpI/IL[aTeJII:HOFO
3JIEMEHTA.
C)KaTI) OI[HOMepHI)IfI MacCCuB, COCTOSIHII/Iﬁ U3 N HOCIbIX 3JICMCHTOB, ynaJmB U3 HETO BCC
AJIEMEHTBI, BEJIMYMHA KOTOPHIX HaXOJWTCS BHE MHTEepBasa [a, b]. OcBoOoauBIIINECS B KOHIIC
MAacCCHBa JIEMEHTHI 3aM0JIHUTh HYJISIMH.
3ajaHa KBaJgpaTHas BELIECTBEHHAs] MaTpHIla pa3MEPOM N X n.
¢ K cTpoke, B KOTOPOl pacmonoeH MUHUMAJIbHBINA 3JIEMEHT MAaTPUIlbl, MPUOABUTH CTPOKY, B
KOTOpPOU PACHOJIOKEH MAKCUMAJIbHBIN 3JIEMEHT, YMHOKEHHYIO Ha C.
¢ HaiiTh KONMM4YecTBO CTPOK, cpenHee apu(METHYECKOE DSJIEMEHTOB KOTOPHIX MEHBIIE
3aJaHHOU BEJINYNHEI.




~
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CocTaBbpTe TpOrpaMMy HaXOXKJIEHUS KOpHEH OMKBaJpaTHOTO ypaBHEHHS g x*+b x*+c=0.

[IporpamMma nomKHa HAXOJUTh BEILIECTBEHHBIE M KOMILJIEKCHBIE KOPHHU.

Bbruncnuth OECKOHEUHYIO CyMMY C 3aJaHHOW TOYHOCTBIO & (5> O) . Cuuratp, 4YTO

TpedyeMasi TOUHOCTh JIOCTUTHYTA, €CJIM BHIYMCIICHa CyMMa HECKOJBKHUX TEPBBIX CIAraéMbIX H

OYEpPEIHOE CIAaraéMoe OKas3ajaoCh MO MOJIYJIK0 MEHBIIE, YEM & , — TO U BCE MOCIEAYIOIINE

0 (_1)1

ClaraéMbl€ MOYKHO TaK)K€ HE yUYUTHIBATh. BBIUMCINUTS: z TR

i=1 U

JlaHbl HaTYpaJIIbHOE YUCIO 7 , AEUCTBUTENBHOE YNCIO X . BRIYMCIUTE:
n

I1 L—cosk|x|

%

HYCTI) JaHbl JIBa TCKCTOBBLIX (baf/'lna, B KOTOPBIX XpaHATCA LCJIBIC YHCJIA. Ecmu HYXHBIX
(aiinoB He CyIIECTBYET, TO NPOrpaMMa JOJKHA aBTOMATHYECKH CO3JaBaTh UX M 3arONHATH
nanueiMu.  Onpezienute, OoNblIE JM MHHUMAILHOE 3HAYeHHE TIepBoro (aiima, veMm

MaKCUMAaJIbHOC 3HAYCHUEC BTOPOTIO.
X

Boruncnuth 3HaueHue QGyHKIUM f (x)=f cos %tz dt , ¢ 3alaHHOW TOYHOCTBIO & JJId
0

apryMeHTa xE[—Z, 2] .
B onHOMEpHOM MaccHBE, COCTOSAIIEM U3 N BEIMIECTBEHHBIX 3JIEMEHTOB, BBIYUCIUTD:

¢  KOJIMYECTBO 3JIEMEHTOB, MEHBIIIUX CPEIHETO 3HAUYEHHUS SJIEMEHTOB MacCHUBa;

¢ CyMMY 3JIEMEHTOB MAaCCUBA, PACHOJIOKEHHBIX MOCJIE IEPBOTO MOJOKUTEIBHOTO AJIEMEHTA.
[Ipeo6pa3oBaTh OHOMEPHBI MAacCCUB, COCTOSIIMNA M3 N BEIIECTBEHHBIX 3JEMEHTOB TaKUM
o0pa3oMm, 4TOOBI CHayalla pacHoJiarajiuCh BCE JJEMEHTHI, Ieflas YacTh KOTOPBIX JIEKHUT B
HHTEpBAJIE [a, b], a IOTOM — BCE OCTaJbHBIE.
JlaHa 11eJI0YUCIICHHAS IPSMOYTOJIbHAS MaTPHUIIA, COCTOSIIAS U3 N CTPOK M M CTOJIOIOB.

¢ BriBecTn HOMEpa CTPOK M CTOJIOIOB, IETMKOM 3alOJHEHHBIX HYISIMH. ECu Takux CTpok

WM CTOJIOIOB HET, TO BHIBECTU COOTBETCTBYIOIIEE COOOIICHHE;
¢ Haiitu HOMEp mepBO U3 CTPOK, COAEPKAIIMX XOTsI OBl OJMH TOJIOKUTEIBHBIN JIEMEHT.
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Jlaubl Lenble uncna k , m , BelleCTBEHHble uucna X , y , z . lpu k<m®, k=m> umm
k>m? 3aMeHMTb MOIyJdeM COOTBETCTBEHHO 3HAY€HHs X , V WIM Z , a JBa APYruX
3Ha4YeHHUs1 yMeHbIIuTh Ha 0.5 .

Haiitu npenen mocnegoBaTenbHOCTH (T.€., HAUTH HAMMEHBIIUN HOMEpP 7 , ISl KOTOPOTO

2

BBITIOJTHSETCSL yCIIOBHE la,~a, |<¢ u COOTBETCTBYIOIIEE ITOMY HOMEpY 3HadeHwe 4, ),
3aJlaHHOM 1O MPaBUITY:

1 2
a=5la | 4=l
n
I a,=u: b=v: a=2b, +a - b, =2d’> +b k=2,3
YCTb 1 ; 1 ; k k=17 %k—1 3 ke 1 TO =2, 3, .... Hansl
" a,b
. . k Ok
JCUCTBUTENbHBIC U , V , HaTypajdbHOe 7 . Haiitn Z —_—.
(k+1)!
k=1 !
_ i—0.1 )
[TocnemoBarenpHOCT X;, X, , ... oOpasoBaHa mo 3akoHy X;= 5 . (i=1,2,...).
i +|tg(2i)
Hano  peiictBuTenbHOe  uuciao € . 3anucath B (aiim  result.dat  3ymeMeHTHI
MOCJICIOBATEILHOCTH X , X, , ..., OCTAHOBUBIIKCH IOCJIC TIEPBOTO WIEHA, Ui KOTOPOTO

[x|>¢ . Ecim daiin result.dat yxe cymiecTByer, mepeuMeHoOBaTh ero B result.bak. ®aiin ¢
JaHHBIMU JOJDKEH COJAep)KaTh JBa CTONOLA: TEepBBIA CTONOEl — HOMEp dJIEMEHTa
MOCIIEZIOBATEILHOCTH, BTOPOU CTOJNOCI — 3HAUCHHE DJIEMEHTA.

Haiitn pemenne ypasrenus x”cos(x/=1 ¢ 3azaHHoii TounocThio ¢ MetooM HpioToHa.
HawansHoe npubnmkeHne HaiTH rpagiuecKuM MeTOI0M.
B ognomMepHOM MaccuBe, COCTOAIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, HAUTHU:

4 KOJIMYECTBO DJIEMEHTOB MAaCcCHBA, JICKAIUX B Juana3oHe oT A 10 B;

¢ CyMMYy 2JIEMEHTOB MacCHBa, PACIOI0KEHHBIX MOCIE MAaKCUMAJIBHOTO AJIEMEHTA.
3agaH OTHOMEPHBIA MAaCCHUB, COCTOSIIMI M3 N BEIIECTBEHHBIX JIEMEHTOB. YTIOPSAI0YUTH €ro
1o yOBbIBaHUIO MOJyJei 31eMeHTOB. COPTUPOBKY BBIMIOJIHUTH C MOMOIIBIO METO/a MPSIMOTO
BBIOOpA.
OcyiecTBUTh UUKIUYECKUM CABUT 3JEMEHTOB MPSIMOYTOJbHOM MaTpHIbl Ha K 3JIEMEHTOB
(k > 0) BnpaBo MM BHU3 (B 3aBUCUMOCTH OT BBEJIEHHOTO peXHMMa). 3HaueHHE K MOKET OBbITh
0O0JIBIIIEe KOJTUYECTBA AJICMEHTOB B CTPOKE MJIH CTOJIOIIE.
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JlaHbl neldcTBUTENbHBIE YMCHa X , ) . Eclii X W Y OTpHULATENbHbI, TO KAXKI0€ 3HAYCHHE
3aMEHUTh €r0 MOJIYyJEM; €CIIM OTPHUIIATEIHHO TOJBKO OJHO W3 HHX, TO 00a 3HAYCHHS
yBennunth Ha 0.5 ; ecnm 00a 3HAYCHHWS HEOTPUIATEAbHBI W HH OJHO W3 HHX HE
MIPUHAJICKUAT OTPE3KY [0.5, 2.0] , To 00a 3HavyeHHs yMeHbIINTh B 10 pa3; B OCTaIbHBIX
cllydasix X ¥ ) OCTaBUTh 0e3 M3MEHEHHII.

BbIuMcInTh  GECKOHEUHYI0 CYMMY C 3a[aHHOH TOYHOCTBIO & (&> 0) . Cumratp, YTO
TpeOyeMasi TOYHOCTh JOCTUTHYTA, €CIIM BBIYUCIIEHA CYMMa HECKOJIBKUX MEPBBIX CIaraeMbIX H
OUepeHOE CJIaraeMoe OKa3aJoCh MO MOIYJII0 MEHBIIE, YeM & , — TO M BCE MOCIEAYIOIIHE

o0 i+1
cllaraéMble MOKHO TaK)Ke HE YUUTHIBATh. BRIUMCIUTD: Z (_1—) .
= ii+1)(i+2)
100
Iycts X, =x,=x;=1 ; x,=x,_,+x, 5, i=4,5,... . Haittu Z—i .
i=1

Han daiin result.dat, cogepxammii 0 uH CTOIOCI TeHCTBUTENBHBIX uncen X, , X, , ... Ecnu
HY)KHOTO (haiia He CyIIecTByeT, TO MporpaMMa JOJDKHAa aBTOMATHYECKHU CO3[1aBaTh €ro H
3aMoJIHATh JaHHBIMU. Hamucate mporpammy, KoTopas H3MeHseT (yIBauBaeT) COJCPKHMOE
ucxomgHoro (aitma: 2x, , 2x, |
Haiitu pemenue ypapuenus xIn(x+1)=1 c 3a1aHHOl TOYHOCTBIO & METOJOM GHCEKIIMH.
WuTepBa JoKaau3aii KOPHS HAUTH TpapUIecKuM METOIOM.
B onmHOMEpHOM MaccHUBe, COCTOSIIIEM M3 N BEHIECTBEHHBIX 3JIEMEHTOB, BHIYHUCIIHTE:

¢ KOJMYECTBO OJJIEMEHTOB MaccuBa, paBHbIX 0 (yyecTb OCOOCHHOCTH CpaBHEHHS

BEIIIECTBEHHBIX UHCEN);

¢ CyMMY 3JIEMEHTOB MacCHBa, PACIONIOKEHHBIX MOCIE MUHUMAIBHOTO 3JIEMEHTA.
3amaH OTHOMEPHBIN MACCUB, COCTOSIIIMNA U3 N BELIECTBEHHBIX JIEMEHTOB. YIOPAIOYUTH €ro
[0 BO3PACTaHUIO MOIyJe s1eMeHTOB. COPTUPOBKY BBINOJHUTH C IOMOIIBIO METOJa
«ITy3BIPBKaY.
OcCyIecTBUTh NUKIUYECKUN CABHT AJIEMEHTOB MPSMOYTOJIBHOW MATpPHIBI Ha K 3JEMEHTOB
(k > 0) BreBO WM BBEpX (B 3aBUCHMOCTH OT BBEJCHHOTO PEKHMMa). 3HaueHHEe K MOKET OBITh
00JIbIIIe KOTUYECTBA PJIEMEHTOB B CTPOKE WJIH CTOJIOIIE.
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JlaHbl BemiecTBeHHbIC uucaa a, b, ¢, d. Ecin a <b <c¢ <d, TO Kaxa0oe YUCIO 3aMCHHUTh
HAUOOIBIINM U3 HUX; €CJIH @ > b > ¢ > d, TO 9UCII0 OCTaBUThH 0€3 U3MEHEHHUS;, B IPOTUBHOM

CJIydac 4ucia 3aMCHAIOTCA UX KBaJApaTaMH.
100 i

Brruncnuts: Z Z !

o= 2t
Haiinute HanOonMbIIMi MO MOIYIIO AJIEMEHT IOCIEA0BATEIIBHOCTH a”=\/;/ (100+ n) cpenau
nepBeix N =200 >1eMEHTOB U ero HOMep.
Hammcate mporpammy, KoTopas MpoBepsieT, CYIIECTBYET JIM B pabouell AUPEKTOpUU Qaii
result.dat. Ecniu ¢aiin He cymecTByer, TO mporpamma CO3[JacT €ro M 3amoiHsIeT JaHHBIMU.
daiin J0DKEH COCTOSITh M3 M CTPOK, B KaXJA0H ctpoke — 3 mapel uucen X;, V;,
MPEJCTABISIIONIMX KOOPAMHATHI BEPIIMH TPEYrojbHUKAa Ha MIockoctd. Ecnu  (aiin

CyH_[eCTByeT, TO HalTH TpeyTOJ]bHI/IK C MaKCHMaHBHOﬁ I10IIadbIO.
/2

BbluvcnuTh onpeneneHHbli MHTErpai f sin(cos(2x)) dx ¢ 3aJaHHOH TOYHOCTBIO & C
/4
MTOMOIIIBIO0 COCTaBHOM (hopmyssl CHUMIICOHA.
B onHOMEpHOM MaccHBe, COCTOSIIEM U3 N BELIECTBEHHBIX 3JIEMEHTOB, BHIYUCIIUTH!
¢ KOJMYECTBO 2JIEMEHTOB MaccuBa, 0onpuux C;

4 IIPOM3BECICHHC DJICMECHTOB MAacCHBAa, PACIIOJI0KCHHBIX IIOCJIIE MAKCHMAaJbHOI'O MO MOAYJIIO

AJIEMEHTa.
[IpeoOpazoBaTh OAHOMEPHBIA MACCUB, COCTOSIIIIMN M3 N LEIBIX JIEMEHTOB, TAKUM 00pa3oM,
yTOOBl CHAyaja pacHoJlaraJiuiCh BCE OTPULATENIbHBIE JJIEMEHTHl, a II0OTOM — BCE

MIOJIOKUTEIIbHBIE (JIEMEHTHI, paBHbIE 0, CYUUTAThH MOJOKUTEIBHBIMHU).
JlaHa 1eao4YncIeHHas MPsAMOYTOJIbHAs MaTpHULIa pa3MEepOM m X n.
¢ OrnpenenuTs HOMEp NMEPBOro U3 CTOJIOIOB, COAEPKAIIUX XOTs Obl OJJMH HYJIEBOW JIEMEHT;
¢ [lepecraBisist CTPOKHM 33/1aHHONW MaTPHUIIBl, PACIOJIOXKHUTh UX B COOTBETCTBUU C YOBIBAHUEM
XApaKTEpUCTUK. XapaKTEPUCTUKON CTPOKH LEJIOYUCICHHOM MaTpHUIbl HA30BEM CyMMYy €€
OTPHLIATENIBHBIX YETHBIX DJIEMEHTOB.
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Jlst 3a1aHHbIX 3HAYCHU @ , b, ¢ U d BBIYUCIUTE:

ax+by, ax+by€|c,d)

U=\ x+y, ax+by<c

I—x—y, ax+by>d
[lyctp maHo HarypaigpHOE YHCIO 7 . Bprauciuth cpemnee apudmMernyeckoe mu@p 3TOro
qHca.
Beruncnuth OECKOHEYHYIO CyMMY C 3aJaHHOW TOYHOCTBIO & (e> O) . Cuuratp, 4TO
TpeOyeMasi TOYHOCTh JJOCTUTHYTA, €CIIM BBIYUCIICHA CYMMa HECKOJIbKUX MEPBBIX CIIaraeMbIX H
OUYepeHOE CJIAaraeMoe OKa3aJoCh 1O MOJYJII0 MEHBIIE, YeM & , — TO M BCE MOCIEAYIOIIHE
(=2f

0
cJ1araCMbIC MOKHO TAaKXKE HC YUHUTHIBATD. Brerauciours: Z -
l!

i=1
Hau ¢aitn co 3HaueHUsIMU aprymeHta u QyHkuuu: X, , VY, . HaliTu MuHUMAanIbHOE,
MaKCUMaJIbHOE U CpefHee 3HaueHus (QyHKUuM. Pe3ynbraT BeluMcIeHUN BbIBeCTH Ha 3kpaH 1K
U B TekcToBbIi (aiin. Ecnu ucxomgHoro ¢aiia ¢ JaHHBIMU HE CYIIECTBYET, TO Iporpamma
JOJKHA CO311aTh €T0.

sin(xz—l)

2.1
BprunciuTe OnpeneneHHblii  HHTErpall J'de C 3aJaHHOM TOYHOCTBIO € C
X

1.3
MTOMOIIIBIO0 COCTaBHOM (hopmysbl CUMIICOHA.
B omHOMEpHOM MaccHBe, COCTOSIIIEM M3 N BEHICCTBEHHBIX 3JICMEHTOB, HANUTH:

¢ KOJIMYECTBO OTPpULATCIIBHBIX 3JIEMCHTOB MAaCCHBa,

¢ CyMMy MOJYJICH 3JIEMEHTOB MAacCHBa, PACIOJIOKCHHBIX TOCIE MUHUMAIBLHOTO TI0 MOJIYJIIO

DJIEMEHTA.
3azaH OJHOMEPHBI MacCHUB, COCTOALIMH U3 N BELIECTBEHHBIX 4YHCEN. YIOPSIA0YUTH
3JIEMEHTHI 3TOTO MACCHBA 10 BO3PACTaHUIO UX MPOOHBIX yacTed. COPTUPOBKY BBIIOIHHUTH C
MTOMOIIIBIO METO/Ia «ITy3BIPbKaY.
JlaHa 1ieIouuCIIieHHast MPSAMOYTOJIbHAS MaTpHIIa pa3MepoM m X n.
¢ VYIopsIo4YUTh CTPOKH IO BO3PACTAHUIO KOJMYECTBA OJMHAKOBBIX DJIEMEHTOB B KaXIOH
CTpOKE;
¢ Haiith HOMEp mepBOro M3 CTOJOLIOB, HE COJAEPXKAIIMX HHU OJHOTO OTPUIATEIHHOIO
DIIEMEHTA.
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CKoOJIBKO 00IIKMX TOUEK y psMoit y=kx+b u okpyxnocTd x°+ y?=R* ? 3nauenus R, k
v b BBOJATCS C KIaBHATYDHL.

IycTh qano N LEJbIX YHCes, KOTOPhIE BBOAATCA 110 oHOMY. IToJIyunTe CyMMy TeX MX HHX,
KOTOpBIE MEHbIIE 110 aGCONOTHOMY 3HAYEHHIO KBAaJApaTa MOPSIAKOBOIO HOMEPA BBOAMMOIO

qucia.
10 15

Bpraucnuts Z k3Z(k—i)2 .
k=1 i=1
B (aiine data.ini, pacmosoxeHHOM B pabodeM Karajore MpOrpaMMbl 3allMCaHbl JTaHHBIC
BHJIA:
0.0 : Havano
3.0 : oKOH4YaHue
0.1 : war

[Tonyunts ¢aiin result.dat ¢ pesynprarom TalOynsuuu QyHKIUU f (x)= sin (cos( xxx)) B
YKa3aHHBIX NIPEAENIaX ¢ 3aJaHHBIM I1aroM.
BhIuHCINTS IpoM3BOAHYI0 (yHkumn f (x)=sin(tan(2x)] B sapammoii Touke ¢ ykasaHHO¥
TOYHOCTBIO & . JIJIsi BBIYMCIICHWH WCIIOIB30BAaTh IBITUTOUYCYHYIO (HOPMYTY HAXOXKICHHS
MEepBOM MPOM3BOMHONW OT (PYHKIIMM OJHOW mepeMeHHOW. CpaBHHUTH pe3yibTaT C TOYHBIM
3HAYEHHEM TIPOU3BOIHOM (2 sec 2(2 x) cos (tan(2 x)))-
B onqHOMEpHOM MaccHBe, COCTOAIEM U3 N LIEJIbIX 3JIEMEHTOB, HAWTH:
¢ KOJIMYECTBO IMOJOKHUTEIBHBIX JJIEMEHTOB MAaCCUBA;
¢ CyMMY 2JIEMEHTOB MacCHBa, PACIIOIO0KEHHBIX ITOCIIE MOCIEIHETO 3JIEMEHTA, PABHOT'O HYJIIO.
3aaH OIHOMEPHBIA MacCUB, COCTOSIIIMM U3 N BellecTBeHHbIX uncen. [IpeobpazoBaTs MaccuB
TakuM 00pa3oM, 4TOOBI CHayaja PAcIoJiaraiich BCE AJIEMEHTHI, IIeJlas 4acTh KOTOPBIX HE
MPEBBIIIACT 1, a IOTOM — BCE OCTAJIbHBIE.
3ajaHa KBaJapaTHas BELICCTBEHHAs] MaTpUIlA pa3MEPOM N X N.
¢ 3ano0JIHUTh OJJTHOMEPHBIN MACCUB, COCTOSIIUNA U3 N BEIIECTBEHHBIX 2JIEMEHTOB TaK: MEPBBIN
3JIEMEHT MAacCHBa — MAKCUMAJbHBIM 3JIEMEHT MaTpUILbl, CICAYIOIIUNA 3JEMEHT MaccuBa —
CJENYIOUIMI IO BETUYMHE 3JIEMEHT MAaTPULIbI U T.1.
¢ Haiitu HOMep nepBO U3 CTPOK, HE COAECPHKAIIUX HU OJJHOTO MOJIOKUTEIBHOTO 3JIEMEHTA.
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2 2_ 2
[IpoBepuTh, JIEKUT I OKPYKHOCTh (x—al) +( y—bl) =7, LEJIUKOM BHYTPU OKPYKHOCTH

(x— a2)2+(y—b2)2= r§ WM HA000POT.

Jlano HatypasibHOe uncio 7 . [loayduTs Bce MPOCThIE ACTUTEIN ITOTO YUCIA.
Beruucinte OeCKOHEYHYIO CyMMY C 3aJaHHOM TOYHOCTBIO & (e> 0) . Cumratp, 4TO
TpeOyeMasi TOYHOCTh JOCTUTHYTA, €CIIM BBIYUCIIEHA CYMMa HECKOJIBKUX MEPBBIX CIaraeMbIX H

O4YepeHOE ClIaraéMoe OKa3ajloCh IO MOJAYJIIO MEHBIIE, YeM & , — TO M BCE IOCIEAYIOIINE
2 4 6
X X

cllaraéMble MOKHO TaKK€ HE YYMTHIBATh. BBIUMCINTH CymMMy psina: 1—§+;—?+... .

CKOJIBKO cjlaraeMbIX BOILIO B cymMmy? Pe3ynabTar CpaBHUTH C TOYHBIM 3HAUYCHUEM (DYHKIIMU
sin x

X
B ucxognom TexcroBoM daiine HaXoAATCs HaTypaidbHbie uncia. Eciu ¢aiin He cyliecTByer,
TO TporpamMMma CO37a€T €ro W 3amojHseT JaHHbIMH. l[lepemucate BO BTOpou aitn Bce
MPOCThIE YMCIa U3 UCXOMHOTO daitna. Ecnu B ucxonHoit ¢aiine mpocThiX 4ucen HET, TO Ha
skpad IIK momxHO OBITH BBIBEIEHO COOTBETCTBYIOIIEE cooOIIeHue, a (aim—pe3ynpTaT
CO3/1aBaThCsl HE JOJIKEH.
Haiitu pemenve ypaBHEHUs xln(x+1)=1 C 3aJaHHOM TOYHOCTBIO & METOIOM EJICHUS
oTpe3ka mormnosiaM. VIHTepBa ToKaIu3aui KOPHS HAUTH TpadUIecKuM METOIOM.
B onnoMepHOM MaccuBe, COCTOAIIEM U3 N BEMIECTBEHHBIX 3JIEMEHTOB, BBIUYUCITUTH!

¢ KOJMYECTBO 3JIEMEHTOB MaccHBa, MEHbBIIUX C;

¢ CyMMy I[EJBIX 4YacTel JJIEMEHTOB MAaCCHBa, PACIOJOXKEHHBIX IIOCIE TOCIETHEro

OTPHULIATEIBHOTO 3JIEMEHTA.

3amaH OJHOMEPHBIN MacCHB, COCTOSIIMIA M3 N Henbix uucen. [IpeoOpa3oBaTh 3TOT MaccuB
TakuM 00pa3oM, YTOOBI CHayaja pacroJiaraiuCh BCE DJJIEMEHTHI, OTJIMYAIOUIUECs OT
MaKCHMaJIbHOTO He 0ojiee ueM Ha 5, a MOTOM — BCe OCTaJIbHBIC.
JlaHa 1nienouuciaeHHas npsMOyrojibHasl MaTpuiia pasMepoM N x m. OnpenenuTh:

¢ KOJMYECTBO CTPOK, COJIEPKALIUX XOTs Obl OJIMH HYJIEBOM AJIEMEHT;

¢ HoOMep cToJ0Ia, B KOTOPOM HaXOJUTCS HauOOJIbIIee KOJTUYECTBO OJMHAKOBBIX 2JIEMEHTOB.




*
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Ilo 3agaHHBIM 3HAYEHUSIM X , V , Z BBIYUCIHUTH u=min(x, max(y,z)) .
JlaHo BelecTBEHHOE OTpuiaTenbHoe uucio b . IlocmemoBatenbHOCTE @, 4, , dj
oOpa3oBaHa 10 3aKOHY:
a, +1
a, =b q.=—
s> U . 2.
1—sm“i
Haiinure nepBblii HEOTPULATEIBHBIN YWIEH 3TOU NOCIEA0BATEIBHOCTH.
JInsi 3aIaHHBIX @ W P BBIYUCIHTh x=A4/g IO PEeKyppeHTHOMY COOTHOIIEHHIO HpoTOHA:

1
= (o=, 4=

CKOJIBKO UTEpalMii HYXXHO BBITIOJIHUTH, YTOOBI IS 3aJaHHOW TMOTPEIIHOCTH &
BBITIONHAIOCH COOTHONIEHHE  |X,,,—X,|<¢ . CpaBHHUTH pe3yJbTaT CO 3HAYECHHEM

; Xo=a.

BCTpoeHHON ¢yHKimu. (st Berumcnenuit mo ¢opmyne HpoTOHAa He HCMONB30BAThH
BCTPOEHHYIO OIEpalfio BO3BEICHUS B CTEIEHbD. )
Hamucaty mporpammy, KoTOopas M3 MCXOJHOTO TEKCTOBOTO (ailia mepenuchiBaeT B (haia—
pe3yabTaT MEPBYIO, KAKIYIO 7 -I0 U MOCJIEIHIOI CTPOKH UCXOJHOTO (aiina.
Haiitn pemenue ypaBHEHUs tar1(0.58x+0.1)=x2 C 33JaHHOM TOYHOCTBIO & METOJIOM
Herotona. HauanpHoe npubnukeHne HauTu rpaduyecKuM METOIOM.
B ogHOMEpHOM MaccHBe, COCTOSIILIEM U3 N BEIIECTBEHHBIX AIEMEHTOB, BHIYUCIIUTH!
¢ [IPOU3BEJCHHE OTPULIATEILHBIX JIEMEHTOB MAacCHUBa;
¢ CyMMy TIIOJOKWUTEIbHBIX 3JEMEHTOB MAacCHBa, pPAaclOJOKEHHBIX /0 MAaKCUMaJbHOIO
AJIEMEHTA.
3aaH OJJTHOMEPHBIM MAacCUB, COCTOSIIMN U3 N LEJIbIX yuced. I3MEeHUTh MOPSAI0K CIeA0BaHUS
AJIEMEHTOB B MacCHBE Ha OOPaTHBIN.
Jlana nenoyuciaeHHas KBapaTHasi MaTpuiia pasmMepoMm n x n. OnpenenuTs:
¢ CyMMY 3JIEMEHTOB B TE€X CTPOKaX, KOTOPbIE HE COJEPKAT OTPULIATEIbHBIX 3JIEMEHTOB;
¢ MUHUMYM CpEeAM CyYMM D3JIEMEHTOB JAMaroHajed, NapajuleJbHBIX IJIABHON JMaroHalIu
MaTpHIbI.




1.
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CocTaBbTe IpOrpaMMy BBIYUCICHUS [ (x) , €CIIN:

0 x<—5
sin(x4)3+cos(x3)4 —5=<x<5
f(x)= —x’—4 5<x<10
x7? 10<x<20

3x x>20

[lycte maHo HaTypajabHOE YHUCIO 7 . BblUMCIuTh cymMMy LUQpP 3TOro 4ucia U MPOBEPUTH,
NEJIUTCA JIM OHA HaIleJlIo Ha 3.

Boruncnuth OECKOHEYHYIO CyMMYy C 3aJaHHOH TOYHOCTBIO & (8> 0) . Cuyurath, 4YTO
TpeOyeMasi TOUHOCTh JIOCTUTHYTA, €CJIM BBIYMCIICHa CyMMa HECKOJBKHX TEPBBIX CIAracéMbIX H
OuepeHOE CllaraéMoe OKa3ajoCh IO MOJYJIO MEHbIIE, YeM & , — TO M BCE MOCIEAYIOIINe

o0

claraeéMbleé MOYKHO TaK)X€ HE YYUTHIBATh. BBIUMCIWTH: Z (—1)

i x2
i=0 i!

. CpaBHUTH C TOYHBIM
2

3HaYeHHeM QYHKLIUU ¢ *

B ¢aiine data.dat, pacmonokeHHOM B pabodyeM Katajaore MporpaMMbl 3allFCaH OJUH CTOJOCTI

C HEW3BECTHBIM KOJIMYECTBOM BEIIECTBEHHBIX uumcen. Ecmm ykazanHoro (aiima He
CYIIECTBYET, TO IPOrpaMMa CO3]aeT €ro M 3aloJIHsAET JaHHBIMU. BHIYuCIuTh:

U BBIBECTH TOJIY4YEHHBIE PE3yJIbTaThl HAa SKpaH U ¢ailn result.dat Ha nucke.
Haittu pemenue ypaBHeHUs x2+4sin(x)=0 C 33JIaHHON TOYHOCTBIO & METOJOM CEKYIIUX.
HauanbHble npuOImkeHus K KOPHIO HAUTH TpapUUECKUM METOJIOM.
B onqHOMEpHOM MaccHBeE, COCTOAILEM U3 N BEIIECTBEHHBIX DJIEMEHTOB, BBIUYUCIIUTD:
¢ [IPOM3BEACHUE NOJIOKUTEIBHBIX 2JIEMEHTOB MACCUBA;
¢ CyMMY 2JIEMEHTOB MAaCCHBa, PACIIOJI0KEHHBIX 0 MUHUMAJIBHOT'O DJIEMEHTA.
3aaH OJJHOMEPHBIN MacCUB, COCTOSLINI U3 N LEIbIX YUCEN. YTOPSA0YUTh 110 BO3PACTAHUIO
OTIENBHO JIEMEHTHI 3TOTO MacCHBa, CTOSIIME HA YETHBIX MECTAaX, M JIEMEHTHI, CTOSIINE Ha
HEYETHBIX MECTaXx.
JlaHa 1ieJ104uCIeHHas IPSAMOYTOJIbHasl MaTpyLa pazmepa n X m. OnpenenuTs:
¢ KOJMYECTBO OTPHUIIATEIHHBIX DJIEMEHTOB B TEX CTPOKAX, KOTOPHIE CONEpKAT XOTS OBl OJUH
HYJICBOHM AJIEMEHT;
¢ HOMEpa CTPOK M CTOJIOIIOB BCEX CEUIOBBIX TOYEK MATpHIBI. MaTpuiia A UMEET CeIOBYIO
TOYKY ai,, €CJIH a;; SIBISETCS MUHUMAJIbHBIM JJIEMEHTOM B i-il CTPOKE M MAaKCUMAJIbHBIM B
j-M CTOJIOLE.




