MHUHUCTEPCTBO OBPA3OBAHUA u HAYKU YKPAUNHbBI
OodeccKuit HAWUOHAIBHBIIL YHUGEPCUMEm
umenu U. H. Meunuxoesa
Hucmumym mamemamuku, IKOHOMUKU U MEXAHUKU
Kadenpa teopermueckoli MeXaHUKU

H.H. /IparyHoBckuii
JI. A. KoceipeBa
A. JI. Paunnckas

CBOPHUK 3AJJAHUI
IJI51 1a00paTOPHBIX padoT Mo Kypcam

«IIporpammupoBanue » u «IIpakTukym Ha IBM»

M1 CTYACHTOB I KypcCa CIICHUaJIbHOCTH «MexaHukay

Yacrp 1

Omecca 2010



OraaBJjieHue

1. JlaGoparopnas pabota 1

JInHEHbIE BBIYUCIUTENBHBIE TPOLIECCHI
2. JlaGoparopnas pabota 2

IIporpammupoBaHue aJIrOpUTMOB Pa3BETBIISAIOILEHCS CTPYKTYPBI
3. Jlaboparopnas pabora 3

[IporpaMMupoBaHre aNTOPUTMOB I[UKIWYECKOW CTPYKTYpHI MPH TIOMOIIHM OMNEpaTropa

[IUKJIA C TapaMeTPOM
4. JlaboparopHas padora 4

[IporpaMMupoBaHue aJrOpUTMOB HUTEPALMOHHOW ITMKIMYECKON CTPYKTYpPBI
5. Jlaboparopnas padota 5

[TporpamMmmupoBanre HUKIOB 00paOOTKH OJHOMEPHBIX MaCCUBOB
6. JlaGoparopnas pabota 6

dopmupoBaHue AByMEPHBIX MAaCCUBOB
7. JlaGoparopnas padora 7

[IporpamMmupoBanue HUKIOB 00pabOTKH MHOTOMEPHBIX MaCCUBOB
8. JlaGoparopnas pabota 8

Pabora ¢ TuHaMUYeCKUMHU MacCUBaMU
9. Jlaboparopnas pabota 9

Coznanue CTpykTyp
10. Jlaboparopuas padota 10

Coznanue 1 UCIoib30BaHue (QyHKIUN

Hpazynosckuii H.H., Kocwipesa JI. A., Pauunckas A. JI. © 2010



3adanue.

3

JlabopaTopnasi paGora Nel

JIuHeilHbIe BHIYMCJINTEIbHbIE MIPOLECCHI

3anucate Ha s3bike C++ apudmermueckoe BbIpaKeHHE, MpUBEIEeHHOEe B Tabnume 1, ¢
UCIIOJIb30BAHUEM MaTEMAaTUUECKUX (PYHKIIMI 3arojoBOYHOro aiiina <math.h>.

Taoauna 1

Ne Bap. ApudmMeTnyecKkoe BbIpakeHue

1 y= arctgz(?,/4+cos(JXJr‘x2 —e* )/ Igz(x3 —Cos x)j

2 y = et 45 rarctg (3x? 4 2/3) — /X2

3 y = x*® /(cosz(x3 —3.7)2 + |3x|)— arctg(x/lg|x|)5

4 y= sins(x4 — 3\/lg4(x2 — lnz(x — 1.83'4))J + arctg’x

5 y= (3.14X - x3’5)/\/x2 +lg° Ing’(]x3 —3.7‘)+94'7

6 y = (sin x—6/7)3x+3,/‘In(x—ln3.5)2‘—2/3

7 y = (sm3 x*® + cos® x2)3 (Ig QX|+e X3 )+ \/ﬁ)

8 y = In“(lg3(x3 + |3x|)/(x +ex)3 ) —x% /sinz(x3 +7.8)

9 y = tg5(x2 +ar c031/|x—7.3|)/sin2(x2 +1.5)5/7 +3/5x%°

10 y :arcsinf’(sin3(x2 +8.8)5 —\/5_X)4/7 —e¥® /(xz'5 + |2x|)

11 |y= sina(x“ +in?Ig*(V7x _e{/m)zjm (oo - fxJ"

12 y = g 3(\& + 3\/mmosz(3x3 —1.5)6)3/8 —x?

13 |y= x‘“5(c052Q2x| —x*e +5.3) +arctg ijs +e? /(L+x°°)

14 |y= 3{/|x|+\/x‘“5+2.7/cos2 x*(L+x)"" —x™

15 |y= cos?’(\/m +cos®(x?7 +5.4) )7 —arctg (e& + 7.83’7)

16 y =(x3’7 +4/sin? x—Ig x* )/ In2( +3/6.5x +Ig x) g2/

17 y= cosz(x2+ x+2)/sin(x2+\/;)+ln x/(lgx+ef)

18 = \/x2 +sin( X + ZX)ZIS — e’ /(cos? x+Ig? In x"*

19 y =3/x +c08% X +sin X2 +In X /(X2 + In%% x° — ")

20 y:\/x+\/x+sin x/(cos(x +In3’5(1+eﬁ)))

21 y:(2x3’5+sin(2x+lg\/3x3+6.3)2j/(ln‘x+eﬁx)

2 |y =tgs~(x vgx+mjugz(xz +45¢%)
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4

23 y:cosz(x+sin( x3+\/x+3.5—ln2x]+exj

24 y:x3’5/tg]2’3(4x2 —sin(3x—4\/;»+cos‘x—23‘

25 | y= 33+ Jlglax—x [sin?*(x ~7.4f +2.77°

JlabopaTopnasi paGora Ne2
IIporpaMmupoBaHHe AJTrOPUTMOB Pa3BeTBJSIOLICHCH CTPYKTYPHI
Yka3aHusi K BbINOJTHEHUIO padoThlI.

BeluncnurenbHblld MPOLIECC HA3bIBAECTCA PA3BETBISIOIIMMCS, €CJIM B 3aBUCUMOCTH OT
BBIIIOJIHEHMS OIIPEACIICHHBIX YCIOBUM OH PEAIM3yeTCs 110 OJHOMY M3 HECKOJIBbKHUX, 3apaHee
NpPEAYCMOTPEHHBIX HampaieHui. Kaxaoe oTnenpHOE HampaBiI€HUE HA3bIBAETCS BETBBIO
BBIYUCIICHUH. BBIOOp TOW MM MHOW BETBU OCYHIECTBIISICTCS YK€ IPU BBHIIOIHEHUH MTPOrPAMMBbI
B pe3yibTaTe INPOBEPKHM HEKOTOPBIX YCIOBHHM. /[l mnporpaMMHOM pealn3aluu TaKHUX
BBIYHUCIICHUN B si3bike C++ HMMEIOTCS YCJIOBHBIM oOmepaTrop, omeparop BbIOOpa W YCJIOBHas
TEepHapHas ornepanus.

YcnoBHas TepHapHas onepanus (?:) IMeeT cieayrommii Gopmar:
onepaunl ? omepaHp? : omepaHR3;
Hanpumep: max = (b>a)? b : a;
VY coBHBIM onepatop UMeeT caeaAyoui popmar:
if (ycmoBHoOe BBIpaxenme) onepanznl [else omepanz2]
Hanpumep: if (b>a) max = Db; else max = a;

Omneparop BbIOOpa UMeET cleAyrouuil popmart:
switch (Bepaxexwue)

{
case KOHCTaHTHoOe BrpaxeHmel :@ [cnucok _oneparToposl ]
case KOHCTaHTHOE BHpaxeHmel : [cnucok_oneparoporl2]
case KOHCTAaHTHOE EEpaxeHue n : [cnucox _onepaTopos nj
[default: oneparopsi]
}
3adanue.

CocrtaBuTh mporpammy, neuatarouryto 3Hadenue TRUE, ecnu yka3aHHOe BbICKa3bIBaHHE
sBnsieTcss UCTUHHBIM, 1 FALSE - B poTHBHOM citydae.

Ne Bap. YcnoBus JUIsl IOTHYECKUX BBIPAKEHUN

a) 3a,Z[aHHOG HaTypajJbHOC YHUCJIO N HE JCIUTCA Ha 3, HO JCIUTCA Ha 7 U Ha 8.

0) Touka ¢ xoopauHaTamu (X, Y) JIEKHUT BHE Kpyra pajuyca I ¢ LEHTPOM B TOUYKE

(1,0).

a) Cymma JIByX HepBbIX IUGP 3aJaHHOTO YeThIpex3HauHOro yucia N paBHa cymme
JIBYX €r0 MOCIEeIHUX LHUPP.

0) (X1,Y1) u (X2, Y2) — KOOpPIMHATHI JIEBOW BEpXHEH M TPaBON HUXKHEH BEPIIMH
npsSIMOYToJbHUKA; To4YKka A(X,Y) JEKUT BHYTPH STOTO HPSMOYrOJIbHUKA WM Ha
OJIHOM U3 €r0 CTOPOH.

a) CYMMa I_II/I(I)p JAaHHOT'O ABY3HAYHOI'O YUCJIa N SIBIISI€TCS HEYCTHBIM YUCIIOM.

0) 3 Touku A1(Xq, Y1), Aa(X2, ¥2), As(X3, Y3) pactioioskeHbl Ha OJTHOM MPSIMOIA.
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a) HatypansHoe uucno n penutcs Ha 3.Ecnu oHO aenutes Ha 5, TO HE AenuTcs Ha 9;
€CJIM JeJIMTCA Ha 9, To aenuTces Ha 7.

4
0) Kpyr panuyca R Bnimcan B KBaapaT cO CTOPOHOH a.
a) Ecnin HatypanmbHOE 9KCIIo N 1enuTes Ha 3, TO He AeuTCs Ha 9; ecniu nenutcs Ha 4,
TO JeNUTCs Ha 5 U 24.
5
0) Touka ¢ koopauHaTamu (X, Y) HPHHAIJICKUT YACTH TUIOCKOCTH, OFPaHUUYCHHON
OKPYKHOCTBIO pajinyca I ¢ IICHTPOM B TOUKE ¢ KoopauHaTtami (&, b).
a) Yucino d cocraieHO U3 NEPBOW U MOCICAHEH U(PP TPEX3HAYHOTO HATYPAIBHOTO
gucna n.
6
6) Touka ¢ koopauHatamu (X, Y) yaaleHa OT Kpyra paguyca R He Gojee, yem Ha
paccrosiaue d.
a) Bce uudper nanHoro yetsipex3HayHoro yucia N pa3audHsbl.
7 .
0) Cymma JByX ICHCTBHTENBHBIX YHMCEl & U D sABISETCS LENbIM  YHCIIOM, T.€.
JpoOHast YaCTh CYMMBbI paBHa HYJIIO.
a) Ksagpar 3amannoro TtpexsHaynoro ywcia N paBeH kyOy cymmbl nudp 3Toro
8 qucia.
0) TpeyrosbpbHHUK CO CTOpOHAMH @, D, C siBJIsIeTCs1 paBHOOCAPCHHBIM.
a) CymMma 1udp yetsipex3Haunoro uucia N kpatHa uuciy 3.
9
6) Jlanel TpuU CTOPOHBI OAHOTO M TPU CTOPOHBI JPYrOro TPEYroJbHUKA. ITH
TPEYTOJIBLHUKHU SBIISIOTCS 110 I0OHBIMH.
a) CymMma 1udp 1enoro 4etbipex3HayHoro yucia N sBieTCs YeTHBIM JIBY3HAYHBIM
YHCIIOM.
10
0) Uncra a u b BeIpakaroT JUIMHBI KATETOB OJTHOTO MPSAMOYTOJBLHOTO TPEYTOIbHHKA,
acwu d— apyroro. DT TPEYTrOJbHUKH SBJSIFOTCS 110 T0OOHBIMH.
a) Ecnu HatypanpHOE YuCiIo N Jenutcs Ha 7; eclii OHO He naenutcs Ha 3 u Ha 10, To
11 nenurcs Ha 11.
0) Yucno d sBAsieTCS CpEeAHUM T€OMETPHUYCSCKIM Yrcen a, b u C.
a) IIpousBenenne nudp 3a1aHHOTO ABYX3HAYHOT'O HATYpPAIbHOTO YHCIa @ KPaTHO
quciy b.
12
0) JlanHple uyucna X, Y SABJISIOTCS KOOpJAWHATAMU TOYKHM, JISKAIIEH B 3aJlaHHOU
KOOPJMHATHON YETBEPTH.
a) Cymma nByX mepBbIX IU(p 3alaHHOTO YeThIpeX3HauHOro uucia N He paBHa
CyMMe JIBYX €r0 MOCHeIHUX UPP.
13 . . . .
0) (X1,Y1) u (X2, Y2)) — KOOpAMHATHI JICBOW BEpXHEW M TMPaBOl HWKHEH BEpIINH
npSIMOYTOJIbHKKA; To4YKa A(X, Y) HE JICKUT BHYTPH ITOTO MPSMOYrOJbHHKA WA Ha
OJIHOM M3 €r0 CTOPOH.
a) Cymma 1mmudp gagHOT0 ABY3HAYHOTO uncia N SBISIETCS YETHBIM YHCIIOM.
14 0) IIpsMoyroapbHHK CO CTOpOHaMH &, b ymelaercs BHYTPH TPSMOYrOJbHUKA CO

cropoHamu C, 0 Tak, YTOOBI KaXK/ias M3 CTOPOH OJHOTO TPSMOYrOJbHUKA ObLIa
napajuliesibHa WIKM NePIEeHIUKYIIpHa KaXI0i CTOpOHE BTOPOTO MPSIMOYTOJIbHHKA.
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a) K CEKYH/[ COCTaBJIAIOT IEJIOC KOJIUYCCTBO YaCOB U LCJIOC KOJIMYCCTBO MHHYT.

15 . N
0) Jlannas Tpoiika HaTypadbHbIX uucend @, b, C sBistercst Tpoiikoii ITudaropa
(c? = a’ + BY).
a) Tpex3HayHOe HaATypajJbHOE YHCIO N SBISETCS IMEPEeBEPTHINIEM HATYPaIbHOTO
qucaa M.
16
0) TpeyrompHuk co cropoHamu @, b, C He cymecrByer (omepamuioo != He
WCIIOJIb30BATh).
a) Cpeau uucen @, b, C ecth X0Ts OBl OJ[HA Tapa B3aUMHO MTPOTHUBOIIOJIOKHBIX YUCEIL.
17
6) LHudpa M BXoIuT B IECATUYHYIO 3aMCh YeThIpEX3HaYyHOro uncna N.
a) Hudpsr ganHoro tpex3HayHoro uwucia N SBJISETCS WICHaMU T'€OMETPHUYECKOU
18 MIPOTPECCHUN.
0) [IpousBeenre HaTypaabHbBIX uncea au b kpaTHO ymciy C.
a) JlaHHOE YeTBHIPEX3HAYHOE YHCJIO YUTACTCS OJAMHAKOBO CJIEBAa HAINPABO M CIpaBa
19 HAJICBO.
0) Umciio ¢ sSBIIsSETCs CPEHUM F€OMETPUYECKUM Yrcel a u b.
a) 3amanHoe msATH3HAyHOE yucio N KpaTHO cBoeil cpenHeil nudpe U He KpaTHO
KpaliHuUM Lu@pam.
20
0) Touka ¢ koopaunatamu (X, Y) JCKAT BHYTPH TOpa, OOpPa30BaHHOIO
OKpYXHOCTsIMH ¢ paguycamu R u r ¢ neatpom B touke (0, 0).
a) Hudpsr nanHoro tpex3HayHoro uncia N SBISIOTCS WieHaMU apupMETHYECKON
MIPOTPECCUHU.
21
0) Touka ¢ koopauHaTtamu (X,Y) NPHHAMICKHUT YACTH IIOCKOCTH, OTPaHHUYCHHOM
OKPY)KHOCTBIO pajyca I' ¢ IeHTpoM B Touke O ¢ koopauHatamu (&, b).
a) 3amaHHOe 4YeTbIpex3HayHoe uyMciao N KpaTHO JBYX3HAaYHOMY YHCIY,
COCTaBJIEHHOMY U3 CBOMX CPEIHUX LUD.
22
0) Touka ¢ koopauHaTtamu (X,Y) JIEKHT B 00JaCTH, OrpaHMYEHHON MapaboIoi
y=2 - x° 1 0CBIO aBCIICC.
a) JlaHHble uncna a u b SBISIOTCS COOTBETCTBEHHO KBAIPATOM U KYOOM uucia C.
23
6) Lludpsl nanHoro yerslpex3HayHoro ynciaa N o0pa3yroT cTporo BO3pacTarollyro
MOCTIeIOBATEIHHOCTD.
a) 3agaHHoe deThlpex3HayHoe uyuciao N KpaTHO JBYX3HAUHOMY 4YHCIY,
COCTaBJICHHOMY M3 CBOMX KpailHUX LUQD.
24
0) Touka ¢ koopauHatamu (X, Y) JICKUT B OOJACTH, OTPAHHUYCHHOW OKPYXHOCTBIO
paanyca R v mpsiMpIMH Y = X U Y = -X.
a) Huco ¢ sBiseTcs CpeHUM apudMETUIeCKUM drcer a u b.
25

0) Cymma 1udp HATYypanbHOTO TMATH3HAYHOTO uncia N SABISETCS TOYHBIM
KBaJpaToM, T.€. KBaJpaTOM LI€JIOT0 YHCIIa.
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JlaGoparopHasi padora Ne3
IIporpamMupoBanne aJropuTMOB IMUKJIHYECKOH CTPYKTYPbI IPH MOMOIIM ONiepaTopa
HHKJIA ¢ TapaMeTpoM
3amanmue:
1. Beuucauts cymmy (mpousBeneHue), cocTosmyro u3 N ciaraeMbeix (COMHOXKHTENEH), C
UCIIOJIb30BaHUEM OIlepaTopa IUKIIa ¢ napamerpom for. @opmyna st BEIYACICHUS CYMMBI
3ajana Tabnuiei 2. [IpexycMoTpeTs BBOJ mapaMeTpa N ¢ KJIaBHATYPHI.

2. BpumcauTe cyMMy WIEHOB KOHEYHOTO psna. IIpy BBIYMCICHHH BBIBECTH PEKYPEHTHOE
COOTHOUICHUE ISl TIOJy4CHHUsS CJCIyIoUIero uwieHa psjaa. dopmyna Juis BBIYHCICHUS
cymMMbl 3anaHa Ttabmmueit 3. [Ipemycmorpers BBOX mapaMeTpoB N M X € KIaBUATYPHL
[IporabymupoBare ¢yHkHO Y = f(X), 3a1aHHYI0 B BUIE CYMMBI M3 TaOJHIIBI 3, HA OTPE3Ke
[0,1; 3,0] c marom O,1.

YkazaHnusi K BbINOJHEHUIO padoThlI.

BbrumcauTebHBIA MPOIECC HA3BIBACTCS IMKIMYECKMM, €CJIM OH COJIEPXKHT MHOTOKpPATHOE
NOBTOPEHHE OJHMX W TeX K€ JeWcTBMA. ['pynma MHOTOKpATHO — MOBTOPSIEMBIX
MIOCJICIOBATEIIFHBIX IIArOB HA3bIBACTCS IMKIOM. ECIH IMKIBI HE COICp)KAT ONeparuil Haj
KOMaH/IaMH I[UKJIOB, OHU HAa3bIBAIOTCS MTEPAI[MOHHBIMHU. JIJIs1 MPOrpaMMHOI peann3aiui Takux
BblUMCICHU B si3bike C++ wmMerorcs 3 TuUma ONEpaTopoB IHMKIA: OMEpaTop IHKIA C
npeayciaosuem While, oneparop mmkina ¢ mocryciosuem do..while  u omeparop nukia c
napameTpom for.

Tabnuya 2
1 1 1
=+ ottt — - -
1 sinl sinl+sin2 sinl+sin2+...+sin N
p=2xd.0, , 2N
2 3 5 7 2N +1
I:,:cosl*cosl+c032*m*c051+0052+...+cosN
3 sinl sinl+sin2 sinl+sin2+...+sinN
JlaHO NEeNCTBUTENBLHOE YUCTIO X.
7 11 13
4 gy X X x X _x ,x
3 579 11 13
JlaHO NEeNCTBUTENBHOE YHCIIO X.
5 S =sinx+sinsin X +...+sinsin...sin X
%/—/
n pas
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JlaHo HeNCTBUTENBHOE YHCIIO X.

6| P=x*(x+1D)*..*(x+n-1)
JlaHo melCTBUTENBHOE YHCIIO X.
P=x*(x—n)*(x—2n)*..*(x—n?%)
-
JlaHo nEeNCTBUTENIHLHOE YHCIIO X.
8 | S=1+Xx2+ X 4. +x @2

JlaHo AEeNCTBUTENIHLHOE YHCIIO X.

o _ (X=D(X=3)(x=5)*..*(x~63)

T (X=2)(X—4)(X—6)*...* (x — 64)

10 P=(@+sin0)*(1+sin0,2)*...* (1+sin10)
1 1 1
= + +...+
11 cosl cosl+cos?2 cosl+cos2+...+cosN
p:§*§*1*_“*2N +1
12 2 4 6 2N
S sinl, sinl+sin2 T sinl+sin2+...+sin N
13 cosl cosl+ cos?2 cosl+cos2+...+cos N
JlaHO NE€NCTBUTEIIBHOE YHUCIIO X.
3 5 7 9 11 13
14 S:X_FL_X__FX__X__FX__X_
3 5 7 9 11 13
JlaHO nEeNCTBUTETBLHOE YUCTIO X.
15 S =C0S X 4+ COS COS X + ...+ COS COS...COS X
n'pas
16 JlaHO neNCTBUTEIIBPHOE YHUCIIO X.

P=x*(Xx—1)*..*(x—n+1)
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JlaHo neiCcTBUTEIIBLHOE YHUCIIO X.
17 | P=x*(X+n)*(x+2n)*..* (X +n?)

JlaHO JEeNCTBUTENBHOE YUCIIO X.
18 | S=x"+x2+x° ..+ x D

JlaHo melCTBUTENBHOE YHCIIO X.
S (Xx=2)(x—4)(x—6)*...*(x—64)

191>= (x—1)(x—3)(x—5)*...* (x — 63)
20 P=(1+co0s01)*(1+co0s0,2)*...* (1+cos10)
Tabauya 3
2
1 2k+1 3
n XZk—l n X . n X2k+l
2k +1)2 —_—
kz_llzk(Zk—l) é( +1) ~ak? -1
4 5 6
no ki n (_ 1)k x 2 . x 2K
ik +1)! &~ (2K)! = (2k-1)!
7 8 9
N gyl C (k —1)X: > (X +1)2k
kz;f 3(2k _1)| k=L (k +1)3 k=L (Zk)'
10 11 12
n (_1)k Xk n kZXk n X2k—1
VALY = (2k)! —2(k -1)!
13 14 15
n NG n (_ 1)k K n (_ 1)k ¥kt
&~ 2k(2k —1) s = (k-1)
16 17 18
n (_1)|< Xk n Xk—2 n ( 1)k sz
o k! k=0 (k + 2)' k=2
19 20 21
n n k n k
"
k=1 k=1 k=0 2k|
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JlabopaTopnasi paGora Ne4
IIporpammupoBaHue AJropuTMOB HTEPAUMOHHON IUKJINYECKOH CTPYKTYpPbI

3ajaun aHHOM J1abopaTopHOW paboThl MperycMaTPUBAIOT HCIOJB30BAaHUE YCIOBHBIX

OICpaTopOB U OICPATOPOB LHUKIJIA.

1.

10.

11.

12.

13.

14.

15.

16.

17

HNano HarypambHoe N (N <=9999). BbIACHUTH, SBJISETCS JIA 3TO YHCIO MMATHHIPOMOM
(TmepeBepThIIIEM) ¢ YIETOM YeThIpeX Uudp, Kak, Harpumep, uncia 2222, 6116, 0440 u T.1.

Mano HatypampHOoe N (N<=9999). BepHO M, YTO 3TO YHCJIO COAEPKUT POBHO TPHU
OJIMHAKOBEIE U(PHI, KaK, HATIpUMep, ncia 6676, 4544,0006 u T.1.?

Jano HarypanbHOe N (N <=9999). BepHo 111, 4TO BCe YeThIPE HU(PHI UUCIIa PA3TUIHBI?
Hano narypansHoe uncio N. Ckonbko mudp B yucie N?

Jlano HartypanbHOe umciio N. Haiitu 3Hakouepenyromyrocs cymMmy Hudp uucia N (mycTb
3aIUCh N B JECATUYHON CHUCTEME €CTh Ay Ay.1... Ao, HAWTH ak—ak-1+...+(—1)"ao ).

Jansl HaTypanbHble yncna N, M. [lonyunts cyMMy M nocnenHux uudp uucia n.
Jlano HaTypasibHOE uncio N. BeisicHUTh, BXOAWT Ji udpa 3 B 3aIIUCh YncIa n%.

Jlano HatypaigpHOe yrcio N. [TomyduTs 9ucio M, 3amucaHHOe MU(paMU UCXOJHOTO YHCIA,
B3SITBIMU B OOPaTHOM HOPSIJIKE.

HaHO HaTypajJlbHOC 4HCJIO N. HOHy‘II/ITB YUCJIO M, IpHUIIMCAB M0 €AWHHUIEC B HA4YaJl0o U B
KOHeL 3allrcy yucia N.

Jano HarypampHOe uuciao N. IloaydnTs uyMciIO M, MEpecTaBUB IEPBYIO U IOCICIHIOI
uGpsl grcna n.

Jlanbl HaTypanbHble uncna N, gy, ... On. HaiiTk Te uneHsl (j mocneqoBaTeNbHOCTH (1, ... (p,
KOTOPBIE SIBJISIFOTCS Y/IBOGHHBIMU HEYETHBIMU YU CIIAMH.

Jlanpl HaTypanbHbIe yncaa N, Jy, ... On. HaliTk Te 4ieHsl ¢ nociaeqoBaTebHOCTH (1, ... Qp,
KOTOpBIE ITPH JIEJIEHUH Ha 7 JAar0T OCTaToOK 1, 2, wim 5.

JlaHbl HaTypajbHOE YMCIO N, Lenble yucna (i, ... (np. HaliTu xonudecTtBOo U cyMMy Tex
YJIEHOB JJAHHOW MOCJIEI0BATEIIBHOCTH, KOTOPBIE IETATCS HA S5 U HE ACISATCS Ha 7.

Haiitu n Hameuaratb Bce HEJIBIC JIBY3HAUHBIC YHCJIa, KOTOPBIC ACIATCA Ha CyMMY CBOUX
dp.

HaﬁTPI W HarieyaTtaTtb BCEC ILICJIBIC TpeX3Ha‘-IHBIe qucJiia, KOTOpBIe JCIISATCS Ha CYMMy CBOHUX
uudp

Haiitn 1 HameuaraTs Bce TpeX3HAYHBIE IIEJIbIE YMCIA, CyMMa KyOOB (P KOTOPBIX paBHA
caMOMYy 4uciy (Hampumep, 371=3%+7%+1%).

. Jlano niemoe N>2. Hameyarath Bce MPOCThIC YKMCIIa U3 Tuama3oHa [2, nj.
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. HameuaraTts Bce ABY3HAYHBIC YHUCJId KPATHBIC 3aIaHHOMY HATYPAJIbHOMY YHCITY.

. 2, W2 2
. Tpoiika umcen a, b, C, ymoBierBopsromas paBeHCTBY a° + b =cC°, Ha3wBaeTCs
nudaropoBeiMi unciiaMid. COCTaBUTH MPOrpaMMy, KOTOpasi OIpeaciseT Bce MugaropoBbl
yucaa mpu 1 <a <m, 1 <b <n, m, N — npou3BOJIbHBIC YUCIIA.

. Omnpenenuth, SBISETCS JIM 3aJaHHOE HATYpPalbHOE YHCIIO COBEPIICHHBIM, T.€. PAaBHBIM
CyMMe BCEX CBOMX (TIOJIOKHTEIBHBIX) JICIUTENCH, KPOME CaMOro 3TOro yucia (Hampumep,
9KCII0 6 coBepiieHHO: 6=1+2+3).

. Hameuarath Bce MMPOCTBIC ACITUTECIIN 3aJAHHOI'O HATYPAJIbHOT'O YHUCJIA.

. OmpenenuTs 4UCIIO, MOJY9aeMOE BBIMMCHIBAHUEM B OOpaTHOM MOpsAKe U 3aTaHHOTO
HATypajabHOI'O YKCIIA.

. ano HarypansHOe umcio N. Jlonucars k Hemy nudpy K B KoHell U B Hadasio (€ciu 3TO
BO3MOJKHO, T.€. pE3yJbTaT HE BBIIIET 32 IMANa30H JOIMYCTUMbIX 3HAYEHUH ), HITH COOOIINTh
0 HEBO3MO>XHOCTH BBITTOJIHEHUS OIIEpaLUU.

. Haiftu HauGonburyro 1udpy B 3alUCH JaHHOTO HATYpaIbHOTO YHCIIA.
. Haiitu k-¢ nmpocroe uncio B apudmerndeckoit nporpeccun 11, 21, 31, 41, 51, 61, ...

. B naHHO# mocie10BaTeIbHOCTH @1, Ay, ..., &, ONPEACIUTh MAKCUMAIIBHOE YHCIIO CPEIU
9JIEMEHTOB ¢ HOMepaMH, KpatHbiMu uncity K. Hampumep, s nocienoarenbaoctu —1, 0, 12,
-77,22,-6,70, 11, 3 u k = 3 monyuaem otBet 12.

. BLI‘IepKHyTB N3 3alIMCHU JaHHOT'O HAaTypPaJIbHOI'O YHUCJIa N IIEpBYHO HH(bpy

JlaGopaTopHas padora NeS
IIporpammupoBanne HUKIOB 00PAOOTKH OTHOMEPHBIX MACCHBOB

Yka3aHusi K BbIIIOJHEHHIO 3a1aHMSI:

3agaun TaHHOW JTabOpaTOpHOUM pabOTHI CleAyeT pemiaTh ¢ UCMOJIb30BaHUEM BBO/JIA
OJIHOMEPHBIX MAacCHBOB (BEKTOPOB) C KIABHATypbl ITUOO HUX 3aJaHUEM C TIOMOIIbIO
reHeparopa ICeBJ0CTyYalHbIX YHCEN C MOCJIEAYIONIMM BBIBOJIOM MX Ha SKpaH MOHHTOpA B
BUJIE CTPOKH (UJIH CTONIOIA).

['enepupoBaTh  TCEBAOCIyYalHBIE  YHWCIA  TO3BOJISIIOT  Cienyrone  QyHKIUU
6ubnuoreyHoro gaitna <stdlib.h>:
void randomize (void) — MHHUIMAIU3UPYET T'€HEPATOP CIYyYAUHBIX YUCEIT;
int random (int N) — BO3Bpamaer ciay4aitHoe yrcio B quana3zone ot 0 o N-1;
int rand(void) - Bo3Bpalmiaer ciy4aifHoe yncio B Auamnasone ot 0 1o RAND MAX.

Jlana mocnenoBaTeIbHOCTh ACUCTBUTENBHBIX YHUCEN @1, ...., dn. ECIIM B pE3yJbTaTe 3aMEHBI
OTPHIIATENIBHBIX YJIEHOB MOCJIEI0BATENIbHOCTH UX KBaJpaTaMH WieHbl OynyT oOpa3oBHIBAThH
HEYOBIBAIOIIYI0 IOCIEN0BATEIbHOCTh, TO TOJYYUTh CYMMYy WIEHOB IOJIY4YEHHOU
[IOCJIEIOBATEIbHOCTH; B IPOTUBHOM CIIy4ae YIOPSAOYUTH DJIEMEHTBI MAacCuUBa II0
HEyOBIBAaHUIO U TOJYYUTh UX NpousBereHue. [IporpaMMmy cocTtaBUTh JUIsl MPOU3BOJIBHOTO
L[EJIOr0 Yucia N, 3aJaHHOr0 B BUJEC KOHCTAHTHI.
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JlaHbl neficTBUTENIBHBIC YUCIIA A, ...., d20.
a) Ilonyunts uucma by, ..., by, rae by — cpennee apudmMeTHUECKOE BCEX WICHOB
MOCJICIOBATEIBHOCTH A1, ..., d20, KpoMe & (1 = 1, 2, ..., 20).

6) yHOpH,I[OLII/ITB 3JIEMEHTBI UCXOJHOI'0 MaCcCHBa 110 HEBO3paCTaHUIO.

Jla"bl A€iCTBUTEIBHBIE YHCIA A, ..., dn, D1, ...., Dp.

a) Berauciuts (a;+07)-(ax+by)- . . .(an+n).

0) YnopsaouuTh 3J€MEHTHI MaccuBa A 110 BO3paCTaHUIO MOJYJIEH AJIEMEHTOB.

[TporpaMMy cOCTaBUTH JJISl IPOU3BOJIBHOTO LIEIOI0 YKCIIa N, 33aHHOTO B BUE KOHCTAHTHI.

IMycte X Vi (i=1,2,...) ompeaencHbl CleayomuM obpasoM: X3 = Y1 = 1; Xo = Y, = 2;

2
. —V. X, +X. ,+YV.: .
Xi= M, yi= 'l#zy'l, i =3, 4, ... llony4uTs X, ..., X25, Y1, ..., Y25.
i !

[Tyctb to = 1; ty = otk + titynr +... + oty + teato, £ = 1,2, ... [Tomyunts tyg .

JlaHbI LiENbIE YUCla ay, ...., dn.

a) IlomyynTh HOBYIO IIOCIIEIOBATEILHOCTb, BBIOPOCHB M3 HCXOJHOM BCE YIEHBI CO
3Ha4YeHHEeM Max(ay, ...., dp).

VYIOPSI0YHTE 2JIEMEHTBI HCXOJHOTO MAcCHBa 0 HEBO3PACTAHUIO.

[IporpaMmy COCTaBUTH ISl IPOU3BOJIBHOTO LIEJIONO YKCIIA N, 33 JaHHOTO B BUI€ KOHCTAHTHI.

Jaunbl nensle yucna ai, ...., an. Bce 4dieHbI MOCIIEN0BAaTEIbHOCTH C YETHBIMU HOMEDPAMH,
OPCAMCCTBYIOINAC IICPBOMY IO IOPSAAKY YICHY CO 3HA4YCHHUEM max(ai, ..., an),
JOMHOXHTh Ha Max(ai, ...., dn), U YIOPSIOYHUTH IO HEBO3PACTAHHIO OCTABLIYIOCS YacCTh

MaccCuBa. HporpaMMy COCTaBUTH JISI MMPOMU3BOJIBHOTO IEJIOr0 4ucia N, 3aJJaHHOrO B BHJIC
KOHCTAHTBI.

JlaHbl Lenble uucna ay, ...., dp, KaXI0€ U3 KOTOPHIX OTJIIMYHO OT HYJIS.
a) Ecnu B mociienoBaTeIbHOCTH OTPUIIATEIBHBIE U TTOJIOKUTEIbHBIC WICHBI YepeayroTcs (+,
- + - ... wm —, +, — +, ...), TO OTBETOM JOJDKHA CIY)XXHUTb cCamMa HCXOJHas

[0CJIEI0BATENBHOCTh. MHaue momydnTs BCE OTPULATENbHBIE YJIEHBI IOCIIEAO0BAaTEILHOCTH,
COXPaHMB MOPSIOK UX CIETOBaHUS.

6) IlonyunTh U3 MCXOAHONW HOBYIO IIOCJIEI0BAaTENbHOCTH, 3JEMEHTHI B KOTOpOH OyayT
YIOPSAOYEHBI IO BO3pacTaHuto. [IporpaMMmy cocTaBUTBH ISl IPOU3BOJIBHOTO LIEJIOI0 YUCIIA
N, 33JaHHOTO B BUJI€ KOHCTAHTHI.

JlaHbl AeHCTBUTENBHBIC YUCHA A1, ...., A30 -
a) HOJ’IY‘II/ITBZ max(a1+a30, dr>+ay, ..., dis +a16).
0) Yopsii0unTh 371€MEHTHI HCXOHOTO MacCHBA IO HEBO3PACTAHMUIO.

JlaHbl AeHCTBUTENBHBIC YUCHA A1, ...., A30 -
a) HOJ’IY‘II/ITLZ min(al dig, d2 A17, ..., A15 3.30).
0) YIopsa0ouuTh 3JIEMEHTHI ICXOHOTO MaccHuBa 10 YOBIBAHUIO MOAYJIEH 3JIEMEHTOB.

JaHbI niensle uncna ay, ...., dn.

a) Ecnu B naHHO# moOCiieIOBaTENbHOCTH HU OJHO YETHOE YMCIO HE PACHOJIOKEHO MOcie
HEYETHOTO, TO TOJYYHTh BCE OTPHUIIATEIBLHBIE WICHBI MOCIEIOBATEIIBHOCTH, MHA4YEe — BCE
MoJIOXKUTENbHBIC. [1OPsIIOK clieJoBaHuUs YMCEN B 000X CIydasx 3aMEHsIETCSl Ha 0OpaTHBII.
0) YnopsaouuTh 31IeMEHTHI UCXOAHOTO MACCHBA 10 HEYOBIBAHUIO.

Hpazynosckuii H.H., Kocwipesa JI. A., Pauunckas A. JI. © 2010



12.

13.

14.

15.

16.

17.

18.

19.

13

HporpaMMy COCTaBHUTh IJIs1 HPOU3BOJIBLHOI'O IICJIOT0 YMCIa N, 3aITaHHOTO B BUAC KOHCTAHTHI.

JlaHbl 1iensle uncna ay, ..., dn.
a) [ToayuuTh HOBYIO MOCJEIOBATSIILHOCTh M3 100 IeNbIX Yncen, 3aMEHSS aj HYJISIMH, CIIH
| aj ‘ HE paBHO Max(ay, ..., an), ¥ 3aMEHSIS ¢j CIUHHIICH B MpoTUBHOM citydae (I =/, ..., n).

0) YnopsaouuTh 3J1€EMEHTBI UICXOJHOIO MacCHBa 10 HEBO3PACTAHUIO.
[Iporpammy cocTaBUTh JJisi IPOU3BOIBHOTO IIEJIOr0 YKCIa N, 33JAaHHOTO B BUJ/I€ KOHCTAHTBHI.

JlaHbl HATYpaIbHOE YKCIIO N, LEJIbIC YUCIA d, ..., dn, D1, ...., Dy
a) IIpeoOpa3zoBare mocienoBatenbHOCTh D, ..., b, 1o mpaBmiy: ecnu ai <=0, TO by
yBennunth B 10 pas, unaue b; 3amenuts Hynem (1I=1, ..., n).

6) yHOpH,I[OLII/ITB 9JICMCHTBI UCXOAHOI'O MaCCHBa I10 HCY6BIBaHI/IIO.

Jlanbl neficTBUTENBHEIC YHCHIA 1, ...., dp.

a) TpeOyercs AOMHOXHUTH BCE WICHBI IOCIEIOBATEIBHOCTH @1, ..., dn HA KBajpar e
HaWMEHBIIIETO YieHa, eciid a1>>0, 1 Ha KBajpaT ee HanOobIIero wieHa, eciu a;<0

0) YopsiiounTh 371€MEHThI UCXOHOTO0 MAaCCHBA IO HEBO3PACTAHMUIO.

[TporpaMMy cocTaBUTh A7l MPOU3BOIBHOIO IEJIOT0 YKcia N, 33JJaHHOTO B BUJIE KOHCTAHTHI.

JlaHbl HATYpaJIbHOE YKCIIO N, ACHCTBUTEBHbIE YUCTIA Ay, ..., an -

a) [Momyuuts by, ..., D1, THe bj paBHO cymMMe Tex 4WiIEHOB MMOCIEIOBATEABHOCTH ay, ..., &n,
KOTOpbIe npuHamiexar uatepsany (i-1, 1] (i= 1, ..., 10). Eciau monynHTepBai He COACPIKUT
YJICHOB ITOCJIEI0BATEIBHOCTH, TO COOTBETCTBYIOIIEE Dj IOJI0KUTH PaBHBIM HYJIIO.

0) YIopsiiouuTh 3JEMEHTBI HCXOTHOTO MACCHBA 110 HEYOBIBAHHUIO.

JlaHbl IE€HCTBUTENBHBIE YUCTA X1, Y1, X2, Y2, ..., X20, Y20, M1, M2, oo, 11 (O <P <1< ... <),
[Mapst (X1, Y1), (X2, Y2), ..., (X20, Y20) paccMaTpuBarOTCs KaK KOOPAMHATBI TOYEK Ha IIOCKOCTH.
Yucma ry, .., 11 pPacCMaTpUBAIOTCA Kak pagdyChl OJMHHAAIATA MOJIYKPYroB B

noxymiaockoctd Y > 0 ¢ eHTpoM B Havyajie KOOpIUHAT.

a) YNOpsI0YUTh 3JIEMEHThI MacCHBa PaInyCoB 110 BO3PACTAHUIO.

06) HaiiTu KoOIMYECTBO TOYEK, MOMNAJAIOIIUX BHYTPh KaXKIOTO MOJIyKpyra (rpaHUIbI-
HOJYOKPY>KHOCTH HE MPUHAMIIEKAT IMOIYKPYTraMm).

Jlaubl 1efiCTBUTEBHBIC YHCTA X1, ..., Xn, IPpUHAISKAIIHE moayurTepBany (0,1].

a) IlomymnTepBan pa3buBaercsa Ha K paBHBIX 4acTei. Beraucmuts Py, ..., pk, Pj = M;/2000, m;
— KOJIMYECTBO 3aJaHHBIX 4Kcel, TpuHanekamux noxyuatepsany ( (J-1) /K, j / k]
(j=1, ... k.

0) YopsiounTh 371€MEHTHI HCXOHOTO MacCHUBa 10 HEYOBIBAHHMIO.

[TporpamMmy COCTaBHTD JJIsl TPOM3BOJIBHBIX MENbIX YyKceT N U K, 3a[aHHBIX B BUJIE KOHCTAHT.

JlaHbI IeCTBUTEIBbHBIC YUCTIA Ay, ..., A1g.

a) llepectaBuTh uJeHbl TOCIEAOBATENbHOCTH a1, ..., 16  TaK, 4YTOOBI CHayaia
PacIOIOKUINCH BCE €€ HEOTPHUILIATEIbHBIE WIEHBI, @ IOTOM — BCE OTPHULIATEIbHBIE.

0) YnopsaouuTh 371€MEHTHI KaX 01 U3 ABYX YacTell MaccuBa M0 HEYOBIBAHHUIO.

JlaHbl neliCTBUTEIbHBIC YHCA 81, ..., 8n. OcTaBUTH 0€3 M3MEHEHHS IOCIIEeI0BATEILHOCTD
aj, ..., an, €CIIM OHA YMOPSAOYCHA MO HEYOBIBAHUIO MM MO HEBO3PACTaHHIO; B MPOTHBHOM
ClIy4yae yIajuTh W3 TOCIEAOBATeIbHOCTH T€ WICHBI, TTOPSIKOBBIE HOMEpPa KOTOPBIX KPAaTHBI
YeThIpeM, U VYIHOPAJOYUTH €€ MO0 HeBo3pacTaHuto. IIporpamMmy cocTaBUTh JJist
MIPOU3BOJIFHOTO IIEJIOTO YUCIIA N, 33JaHHOTO B BUJI€ KOHCTAHTHI.
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. B ogHOMEpHOM MaccuBe ¢ YETHBIM KOIMUYECTBOM 31eMeHTOB 2N coneprkaTtcs koopauHatsl N

TOYeK IIOockocTH. OHM pacmojararoTcs B CICAYIONIEM MOpSAKe: X1, Y1, X2, Y2 ¥ T.O.
OnpenenuTb MUHUMAJIBHBIN paAyC OKPYKHOCTH C LIEHTPOM B Hadaje KOOpJAMHAT, KOTOpas
COJIEPKUT BCE TOUKU. YKa3aTb HOMepa Haubosee yAaJleHHbIX JPYT OT Ipyra TOYek.

B omHOMEpHOM MaccuBe ¢ YeTHBIM KOmdecTBOM 3ieMeHTOB 2N copeprkarcst koopauHatel N
TOYEK TIOCKOCTH. OHHM pacmojaraloTcsi B CICHYIOIIEM MOpsIKe: Xi, Y1, X2, Y2 M T.JI.
OnpenenuTh KOJBIO C IIGHTPOM B Hadajlie KOOPIHMHAT, KOTOPOE CONCPKHUT BCE TOYKH.
VYkazare HOMepa HauMEHee YIAICHHBIX JIPYT OT Apyra TOUeK.

Janbl nBa nuHeilHbIx MaccuBa A u B, cogepxamue no N 31eMEHTOB. DJIEMEHTBHI 3TUX
MacCHUBOB, UMEIOIINE OJMHAKOBBIE MHJIEKCHI, SIBJIAIOTCS COOTBETCTBEHHO JEHCTBUTEIBHON U
MHUMOM 4aCTbhI0 HEKOTOPOI'0 KOMIUIEKCHOI'O YHCJIA.

a) Ilonyuntes Maccu C, sneMeHTaMu KOTOPOro OyIyT MOIYJIM CYMM COOTBETCTBYIOIIMX
KOMIUIEKCHBIX YHCEIL.

6) Iloay4uuTs HOBBIM MaccuB, B KOTOPOM 3TH MOAYJIM OyAyT pacroioKeHa 110 HeyObIBaHUIO

Han omnomepHsbiii MaccuB u3 N HaTypanbHbix uucen. Kakas mudpa Hambonee dacto
BCTpeYaeTcs: B 3amucH djeMeHTOB? Ecim Takux nu@p HECKOJbKO, HameyaTaThb KaKIyIo.
[IpuMeyaHue: UCnoIb30BaTh CTPOKOBBINA TUIT JAHHBIX 3alPELEHO.

C nomoIupko JaTynka ciydaiHbix ynucen crenepupoBath 2N nenbix yucen. N map 3Tux uucen
3ana0T N TOuek KOOpJIMHATHOW IJIOCKOCTU. BbIBECTM HOMEpa TpPOMKM TOYEK, KOTOpHIE
SBJISIFOTCS] KOOPAMHATAMU BEPIIUH TPEYTrOJbHUKA C HAUOOJIBLINM [EPUMETPOM.

Jano HartypanbHoe umcio N. IlepecraButh ero uudpbel Tak, 4YTOOBI 00pPa30BAIOCH
MaKCHMaJIbHOE YHCII0, 3aIMCAHHOE TEMH Ke Iu(pamu.

CreHnepupoBaTh MacCHB HaTypaJIbHBIX uucesl. HallTh MakcuManbHOE M3 3THX YHCEI, B
3aMucy KOTOPOro Haubosee YacTo BeTpeuaeTcs nudpa 2.

C nomoIupko JaTynka ciydaiHbeix yncen crenepupoBath 2N mensix yucen. N map 3Tux yucen
3ana0T N TOuek KOOpJIMHATHOW IJIOCKOCTH. BbIBeCTM HOMepa TpPOMKM TOYEK, KOTOphIE
SBJISIIOTCS] KOOPAMHATAMH BEPIIUH TPEYTOJIbHUKA C HAUOOJIBIINM YTJIOM.

JlaH 1eNOYMCIICHHBIH OJHOMEpHBIH MaccuB pazmepa N. JIns 3amaHHOTO TPOM3BOIBEHOTO
nenoro  yuciaa K mpoW3BeCTH  IUKJIMYECKUH  CIBUT  3JICMEHTOB  MacCHBa.
IIpumeuanus:

1) orpunarensHoe 3HaueHHe K COOTBETCTBYET HANPABICHHIO CIABHIAa B CTOPOHY
YMEHbBIIICHUS HHCKCOB;

2) |K| mosxeT ObITh OosbIie N;

3) IOTIOTHUTENFHBIE MAaCCUBBI CITOIB30BATh 3aIIPELICHO.

Jlanbl HaTypambHOE YHUCIO N, CUMBOJBI Si, ..., Sp. I'pyNIBl CHUMBOJIOB, pa3fclICHHBIE
npobenaMu (OJIHUM WJIM HECKOJIBKHMH) U HE cojepxaliue npoOeiaoB BHYTpU ceds, Oynem
Ha3bpIBaTh cioBaMu. CunTas, 4TO KOJIMYECTBO CUMBOJIOB B KaXK/IOM CJIOBE HE MPEBOCXOIUT
15, ynanuth U3 MOCIeq0BaTEIbHOCTH BCE CIIOBA C HEYETHBIMHU IMOPSIKOBHIMH HOMEpaMHU U
IEepeBEepHYTh BCE CJIOBa C 4YEeTHbIMM HoMepamu. Hampumep, ecnmu n=21 u pganHas
MOCIIEI0BATENHHOCTh CUMBOJIOB MPEACTABIISAET COOO0M MOCIEeN0BATENLHOCTD
BoJuroJOosILJTOJHM  IcTaI0,
TO JIOJIKHA MOJYYUTHCS ITOCIIEJ0BATEIbHOCTD:
otul ot Jonarc.
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JlabopaTopnasi paGora Ne6
®opmMupoOBaHNe JByMEPHbIX MACCHBOB
3aoanue:

B BapuanTax 1 — 10 copmupoBaTh KBapaTHYIO MaTPHUILy MOPsIKa N 1O 3aqaHHOMY 00pasiy (N-
YETHOE).

Bapuanr 1 Bapuaunr 2

12 3 ,, n 1 35 .. 2*n-1

012 .. n-1 2 4 6 ... 2*n

0 01 n—2 1 35 .. 2*n-1

0 00 .. 1 2 4 6 .. 2*n

Bapuaunt 3 Bapuanr 4
2n-1 2n-3 2n-5 5 1 n 0 0 . 000
2n—-2 2n-4 2n-6 4 0 n+l1 n-1 0 0 0
2n-3 2n-5 2n-7 3 0 n+2 n n-2 .. 000
n+l n-1 0 . 0 00 2n-2 2n-4 2n-6 4

n 0 0 . 0 0 0 2n-1 2n-3 2n-5 5 1
Bapuanr S

1*2 0 0o .. 0 0 0

1*2 2*3 0 .. 0 0 0

1*2 2*3 3*4 .. 0 0 0

1*2 2*3 3*4 .. (n-2)*(n-1) (n-D*n 0
1*2 2*3 3*4 ... (n-2)*(n-1) (h-D)*n n*(n+l)

Bapuanrt 6 Bapuaunr 7
111 .11 1 0 1 .. 1 O
100 .. 001 o 2 0 .. 0 2
100 0 0 3 0 3 3 0

R
>

|
RN
o -
>

I -
[EEN
>

|
[EEN
o

Bapuanr 8 Bapuanr 9
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n 0O 0 .. 0 0O O 1 2 3 n-2 n-1 n
n-1 n o .. 0 0O O 2 3 4 n-1 n 0
n-2 n-1 n .. 0 0O O 3 4 5 .. n 0O O

3 4 n-1 n O n-1 n 0 0 0 0
2 3 n-2 n-1 n n 0 0 0 O
Bapuant 10
1 2 3 .. h—-2 n-1 n
2 1 2 .. N=3 n-2 n-1
3 2 n-4 n-3 n-2
n-1 n-2 n-3 .. 2 1 2
n n-1 n-2 .. 3 2 1
Bapuanr 11

JlaHO 1eCTBUTENBHOE YUCIIO X U HaTypalibHOE yucio N. [loayuuTs KBaApaTHYO MaTpuily
nopsiaka n:

1 X X X
n-2
x 0 0
n-2
X 0 0
n n-1
X X X
Bapuaunt 12
ITonmy4ynTs KBazpaTHYIO MaTpUIy OPsAKa N:
11 1
1 207 nl
1 1 1
_2 _2 es _2
2 n!
11 1
oA
Bapuanr 13

[Tomy4unTh 1IETOYUCICHHYIO KBaIPATHYIO MATPHILy MOPSAKA /7, DIIEMEHTaAMH KOTOPOU SIBIISIOTCS
yucna 1,2, ..., 49, pacnoyio)XeHHbIE B HEW 110 CIIUPAJIU.
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B Bapuantax 14 — 21 noay4uTh UETOYMCICHHYIO KBQJPAaTHYHYK) MATpUIy MOpslKa §,
AJIEeMEHTaMHu KOTOPOM sBJsitOTCS uncia 1, 2, ..., 64, pacnofioxkeHble B HEW MO cXeMe, YKa3aHHOU
B BapHaHTe.
Bapuant 14 Bapuanr 15
e T s Y i
/ / )
p— | — P— P
Bapuanr 16 Bapuanr 17

\
R ——t et

Bapuanr 18 Bapuant 19
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Bapuant 20 Bapuant 21

JlaGoparopHasi padora Ne7
IIporpammupoBaHue HUKJIOB 00Pa00OTKH MHOTOMEPHBIX MACCHBOB

Yka3anus K BbINOJHEHHUIO 3aJaHNs:

3amaun 1aHHOM JabopaTopHOIl paboTHI claeayeT pelaTh ¢ UCIOJIb30BAHHEM BBOJIA
MaTpHIl ¢ KJIABUATYPHI JIMOO UX 3aJaHUEM C TTOMOIIBIO T€HEPATOpa MCEeBAOCTYyYalHbBIX YUCEI
C MOCJEIYIOIIMM BBIBOJIOM MX Ha 9KpaH MOHUTOpA B BHUJE TaOIHUIIbI, COCTOSIEH U3 CTPOK H
CTOJIOLIOB.

['enepupoBaTh  MceBAOCTy4YaliHble  4YMCIa  MO3BOJIAIOT  CIEAyWOIIHE  (PYHKIHUH
oubmmoreunoro ¢aina <stdlib.h>:
void randomize (void) — MHMIMAIU3UPYET I'EHEPATOP CIYyYAWHBIX YUCEIL;
int random (int N) — Bo3Bpamaer ciy4daitHoe uncio B auama3one ot 0 mo N-1;
int rand(void) - Bo3Bpamaer ciydaiiHoe 4uciio B quanasone or 0 1o RAND MAX.

1. B uenouucieHHOW KBaJpaTHOM MaTpulE MOpPsIKa M BBYUCIUTH CYMMbI 3JIEMEHTOB
KOKIOW JMaroHaly, WAyIIEeH M[apajulelbHO TIVaBHOW. PesympraTel 3anucatb B
OJIHOMEPHBII MAacCUB U BBIBECTH €T0 Ha SKpPaH B CTPOKY, OTBOS MO 6 MO3ULIMN Ha Kax10e
YHCIIO.

2. JlaHa neno4HClIeHHas MaTpulla pasmepoM MxN. Haiitu cpennee apudmernyeckoe o
KaKJOMY CTOJIOIY, OIPEEIUTh HOMED CTOJI01a, B KOTOPOM HaXOAWTCS MUHUMAJIbHOE U3
HUX, U BBIUECTb IOCIEHEE U3 3JIEMEHTOB CTPOKU C TaKUM K€, KaK CTOJOel, HOMEPOM.
[TonydyeHHyto MaTpuIly BBIBECTH Ha dKpaH B BUJE TaOJIUIIbI.

3. B 1menouncieHHOW KBaJpaTHOW MaTpUIle TOpsSAKa N 3aMEHUTh TOCICAHHE SJICMCHTHI
YETHBIX CTOJIOIOB Ha 3HAYEHHE CYMM TMOJIOKUTEIBHBIX DJIIEMEHTOB HEYETHBIX CTPOK.
[TonyuenHyro MaTpuIly BBIBECTH Ha 9KpaH B BUE TaOIHUIIBI.

4. Jlana 1eno4MCIICHHass MaTpuiia pazmMepom MxN. OOpa3oBaTh BEKTOP, COCTOSIIMA W3
HOMEPOB CTPOK, B KOTOPBIX BTOPOW AIIEMEHT MEHbILE IEPBOTO. BpUHCINTE Cymmy
AIIEMEHTOB BCEX ATHX CTPOK U BBIYECTH €€ M3 BCEX JJEMEHTOB MarpuIilbl. [lonmydeHHyr0
MaTpUIly BBIBECTH Ha 3KpaH B BUJE TaOJIUIIbI.

5. Jlama memoumcieHHas wmaTpuia — pasMepoM MxN. OnpenenuTs HOMEP CTPOKH C
MUHUMAJIBHBIM KOJIMYECTBOM HYJIEBBIX 3JIEMEHTOB U MIPUOABUTH AJIIEMEHTHI TOM CTPOKH K
COOTBETCTBYIOIIMM 3JIEMEHTAM BCEX HEUYETHBIX CTPOK. [lomydeHHyr0 MaTpuily BBIBECTH
Ha DKpaH B BUJIE TaOIHIIBI.
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JlaHa nenouyucieHHas KBajpaTHas MaTpuua nopsaka m. Eciau Ha riaBHOW JuMaroHaiv
OoJIbIlle TIOJIOBHHBI AJIEMEHTOB OTPHUIIATEIbHBI, TO BCE OTPHIIATEIIbHBIC AJIEMEHTHI B
MAaTpHUIIE yJIBOUTh, B MPOTUBHOM CIIy4a€ yJABOUTBH JIEMEHTHI TOJIBKO IMOCIEAHEN CTPOKH.
[TomydeHHY!O MaTpHIly BBIBECTH HA SKPaH B BHUJIEC TAOIHIIBI.

Jlana nenouncineHHas maTpuua pasmepoM Mxn. Haiftu cpeanee apudmernueckoe 1o
KaXJI0i CTpOKE M, ONpPEIENIMB CPeIy HUX MHHUMAIIbHBINA, MPHOABUTH K 3JIEMEHTaM TOMH
CTPOKH, B KOTOPOH OHO OKas3ayoch. 1loaydeHHYI0O MaTpully BBIBECTH Ha 3KpaH B BHJIE
TaOJINLIBI.

Jana menouncineHHas MaTpuia pasmepom Mxn. Onpenenutb HOMEp CTOJOHmA C
MUHUMAJIBHBIM KOJMYECTBOM OTPHUIATEIIBHBIX 3JEMEHTOB M TPHOABUTH 3HAYCHUS
3JIEMEHTOB 3TOr'0 CTOJIOIA K COOTBETCTBYIOIIHUM 3JIEMEHTAM BCEX CTOJIOIOB, KPOME TOTO,
AJIEMEHTHI KOTOpOro mpubapistorcs. [lomydeHHYI0 MaTpHIly BBIBECTH Ha DKpaH B BUIE
TaOJINLIBL.

Jana nenouyucieHHass MmaTpuia pasMepoM MxN, B KOTOPOW HMEETCS €IUHCTBEHHbBIN
MaKCUMaJIbHBIM 35ieMeHT. HeoO0xoamMo Bce OTpullaTeIbHBIE 3JIEMEHTHI B CTPOKaXx,
KOTOpBIE CIEAYIOT 3a CTPOKOM, COJEpKalled MaKCHUMYM, 3aMEHUTb HX KBaJIpaTaMH.
[Tomy4yeHHyI0 MaTpHILy BHIBECTH HA SKPaH B BHUJIE€ TAOIHIIBI.

B nenounciieHHONW KBaApaTHOM MaTpHULE MOPSAAKAa N K KaXKJIOMY JJIEMEHTY Ha TJIaBHOM
JUaroHaiad NpUOAaBUTh CYMMY HPEIIIECTBYIOUIMX €My, 3JE€MEHTOB IJaHHOH CTpPOKH.
[TosryueHHBIM BEKTOP BBHIBECTH Ha I€YaTh M 3aMEHUTh UM IMOCIEIHUN CTOJIOEL MATPHUIIBL.
[Tony4yeHHyr0 MaTpHUIly BHIBECTH Ha SKpaH B BUJE TAaOIHIIbI.

Jlana nenouncineHHas maTpuua pasmepoMm Mxn. Haiftu cpeanee apudmernyeckoe 1o
KaX/10i CTpOKe M, ONpPEJENIUB U3 HUX MAaKCUMAaJIbHOE, BBIUECTh €r0 U3 3JIEMEHTOB BCEX
CTPOK, KPOME TOM, B KOTOPOH OHO OKa3ajock. [1oiydeHHYI0 MaTpuIly BEIBECTH HA DKPaH B
BUJIE Ta0JIULIBI.

W3 nenouncieHHON KBaJpaTHOM MAaTpHULbI IOJYYUTh BEKTOp B, ameMeHTB KOTOpOro
00pa30BaHbl MOCTPOYHBIM CIIOKEHHEM IIOCIETHEr0 CTONOLA € TJIaBHOM JMaroHaIblo
MaTpULbl. 3aMEHUTH IEPBYIO CTPOKY 3alaHHOM MaTpuubl Ha BekTop B. Ilomyuennyro
MaTpHUIly BBIBECTH Ha 3KpaH B BUJE TaOJIUIIbI.

Jana BemniecTBeHHass MaTpuiia pazmepa Mxn. OnpeaenuTb BEKTOP, JIEMEHTHI KOTOPOTO
paBHBI COOTBETCTBEHHO HAMMEHBIIUM 3HAYEHHSIM AJIEMEHTOB CTPOK, U BBIBECTH €r0 Ha
9KpaH.

Jana BemiecTBeHHass MaTpuiia pazmepa Mxn. OnpeaenuTb BEKTOP, JIEMEHTHI KOTOPOTO
paBHBI COOTBETCTBEHHO PA3HOCTSM HAMOOJBIIMX M HAUMEHBINUX 3HAYEHUW SJIEMEHTOB
CTPOK, Y BBIBECTH €T0 Ha dKpaH.

B nanHO#l  BemiecTBEHHOM Marpuile pa3Mepa MxN IOMEHSATh MECTaMH CTPOKY,
COJIEPKAIIYIO DIIEMEHT C HauOOJIBIIUM 3HAYCHHUEM, CO CTPOKOM, COEpIKaIIel dJIEMEHT C
HalMEHBIIMM 3HaueHHeM. [Ipenmonaraercs, 4YTO OSTH DJIEMEHTHl E€AMHCTBEHHBI.
[Tony4eHHYIO MaTpHIly BRIBECTH Ha SKpPaH B BUE TAOIHIIBI.

/lana BemiecTBEHHasl KBaJpaTHas MaTpula mopsaka N. Beraucioute cymMmy Tex u3 ee
JJIEMEHTOB, PACIIOJIOKEHHBIX HA TJIABHOM JMArOHAIIM U BBIIIE HEe, KOTOPBIE IPEBOCXOAAT
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Mo BCIIMYMHC BCC JJICMCHTLI, PACIOJIOKCHHBIC HUIKC rJIaBHOU JruaroHalin. Ecimun Ha
[JIAaBHOM JHAroHAM W BBIIIE HEE HET 3JEMEHTOB C yKa3aHHBIM CBOHCTBOM, TO OTBETOM
JOJI’KHO CITY)KHTh COOOIIeHHE 00 ATOM.

B nanHOI BelIeCTBEHHOH KBaIpaTHOW MaTpHIe MOPsSAKa N HAWTH HauOONBIIMHA 1O
MOJyJIr0 31eMeHT. [loayunTs KBagpaTHY0 MaTpuily nopsaka N-1 myreM BeIOpachiBaHUS
U3 HMCXOJHOW MATPHIBI CTPOKM M CTOJOIA, HA IMEPECEYeHUH KOTOPBIX PACIIOJIOKEH
JJIEMEHT ¢ HalJCHHBIM 3HadeHHeM. [lonmydeHHyI0 MaTpully BBIBECTH HAa 3KpaH B BHJIE
TaOJIMIIBI, OCTABIISS MOCIIE 3AMSTOH J1BE 3HAYAIINE U (PHI.

Jana BelmiecTBeHHas! KBaJpaTHasi MaTpuila MOPsaKa N, BCE 3J€MEHThI KOTOPON pa3InyHBI.
Haiitn HanOoONbIIMIA 3JIEMEHT CpPEeAM CTOAIIMX Ha TJIABHOW M MOOOYHON JMArOHAIAX M
MIOMEHSTh €r0 MECTAMHU C JIEMEHTOM, CTOSIIUM Ha MEPECECUCHUH ITUX JUaroHajieil.

B kBagpaTHON BEIECTBEHHOW MAaTPHULE MMOJACYUTATh CYMMY DJIEMEHTOB, PACIIOJIOKEHHBIX
Ha IVIABHOW JMAaroHajy, U €CIU OHA OKAXKETCS OTPULATEIbHOW, TO BMECTO IOCIEIHErO
CTOJIOIIa MaTPUILIbI 3aIIUCaTh HYIH.

Jlana pneiicTBUTENBHAS MaTpuiia pasMepoM Mxn. Haiitu cpeanee apudmerndyeckoe 1o
KQ)XJI0M CTPOKE U BBIYECTh €0 U3 BCEX IJIEMEHTOB 3TOM CTPOKH, KPOME MOCIIEIHETO.

Jana neiictBuTenbHas matpuiia A pasmepom Mxn. Ilomy4uts Bektop B, smements! b
KOTOPOT'O PaBHbI YHCIY OTPHUIIATEIIBLHBIX JIEMCHTOB B I-TO CTPOKE MATPHIIbI, U BHIBECTH
€ro Ha 3KpaH.

Jlana uenouucieHHas KBaapaTHas MaTpuua nopsaka N. Hailtu Homepa cTpok, Bce
3JIEMEHTHI KOTOPBIX YETHBI.

Jlana kBazgpaTHas maTpuia pasmepoMm 5x5. Haiftu ckansipHOe MPOU3BEACHUE CTPOKH, B
KOTOPOW HaXOIUTCS HAUMEHBIIIMM JIEMEHT MaTPHI[bl, HA CTOJIOEI, B KOTOPOM HaXOJIUTCS
3TOT K€ JJIIEMEHT.

Hana marpuna B[N, M]. Haiitu B kaxxaoii ee CTpoKke MaKCHMAIbHBIH M MHHHUMATbHBINA
AJIEMEHTHl M TOMEHSTh WX MECTaMH C MEpPBbIM M IMOCIECIHUM JJIEMEHTAMHU CTPOKH
COOTBETCTBEHHO.

CrenepupoBaTh Ciy4ailHBIM 00pa3oM LEIOYMCIEHHYI0 KBaJpaTHyro Marpuiy. Jlis
KQKJIOM CTPOKHM 3TOM MaTpHIlbl HaleyaTaTb TOT €€ DJJIEMEHT, KOTOPBIM 0 3HAYEHHUIO
HanOoJsee OJIM30K K CPEeHEMY apHU(PMETHUECKOMY ITOH CTPOKH.

CreHepupoBath CiIydaifHbIM 00pa3oM CUMMETPUYHYIO KBaJpaTHYI MaTpuily nopsaka N
TakK, 4YTOOBI BCE 3JIEMEHTHI BEpXHEN TPEYroJIbHON MaTpUIlbl ObLIIN Pa3IuYHBbI.

Hcnonp3ys NaT4MK CIaydyallHBIX YHCEN M BBIYMCIEHHS, Cre€HEpUPOBATh KBAIPaTHYIO
Mmatpully nopsaka N. DneMeHTbl B KaXJI0W CTPOKE MaTpHIbl JOJKHBI ObITh Pa3INYHBI,

pUYeM CyMMa 3JIEMEHTOB IEPBOM CTpOKH paBHa 1, BTOpoit — 2, ..., N-oif — N.

[ana cumBonbHas wmartpuna 10x15. Haitm HomMep mnepBoi 1O MOPSAKY CTPOKH,
cojiepkarnieii HanboJpIee Yucio mudp.
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JlaGoparopHas padora Ne8
Pabora ¢ tMHAMUYeCKMMHU MacCMBaMM

Ecnu cyMMa mosioKUTENbHBIX 3JIEMEHTOB IBYMEPHOT'O MacCUBa OOJIbIIE MPOU3BEICHUS €TO0
OTPULIATEIBHBIX 3JIEMEHTOB, TO CPOPMUPOBATH BEKTOP M3 IOJIOKUTEJIBHBIX 3JIEMEHTOB
HCXOJHOTO MacCHBa; B NPOTUBHOM CIIydae BEKTOpP (OPMHUPYETCS M3 MAKCHUMAaJIbHBIX IO
KaX/10l1 CTPOKE 3JIEMEHTOB.

Janbl BemecTBeHHbIe MaTpuia A pazmMepoM MxN u BexkTtop B mnuuoit n. Ecau B
MaTpUlle TMOJOXUTEIbHBIX JJEMEHTOB OOJibIle, YeM OTPULIATEIbHBIX, TO
chopMHUpOBaTh BEKTOD, SBISIONIMICS NpOU3BEeIEHHEM MaTpuilbl A Ha BekTop B; B
MPOTUBHOM Citydae CHOPMUPOBATH BEKTOP, COCTOSIIHUNA W3 MHUHHMAIBHBIX MO KaXIOMY
CTOJNIOIY MaTPUIIbI 3JIEMEHTOB.

Ecnu B mepBbIX ABYX cTOJOIAX MaTpuubl A pazMepoM MxN eCTh OTPULIATEIbHBII
3JIEMEHT, TO c(opMHUPOBATH OBYMEPHBIH MAaCCHUB M3 YETHBIX CTOJOLOB HCXOIHOU
MaTpHIIBI, HHAYe MACCUB (POPMHUPYETCS M3 CTOJIOIOB HMCXOJHOW MATPHUIBI C HEYCTHBIMU
HOMepaMu. B nmoiayuyeHHOM MaccuBe HaWTH NMPOU3BEACHUE MOJIOKUTEIbHBIX 3JIEMEHTOB.

Eciu B kaxaoil cTpoke Marpuipl A pa3MepoM MxN ecTh pPaBHBIA HYJIO 3JIEMEHT,
TO chOpPMHUPOBATH JBYMEPHBIH MAacCHB W3 UYETHBIX CTPOK HCXOJHOH MAaTpHIIHI,
MHAauYe - U3 €€ HEYETHhIX CTPOK. B NOIy4yeHHOM MaccuBe HANTH CyMMY 3JIEMEHTOB,
00JIBIINX 33AHHOTO YHCIIA.

3aMEHUTh D3JEMEHThl KBaJpaTHOW MaTpuipl A pa3MepoM N, OosblliMe YHCIA
d, Ha 970 yucno. Ecnu monydeHHas MaTpuiia OKaKeTCs CUMMETPHUYHON OTHOCHTEIbHO
€e TJaBHOW JWaroHaiu, TO C(GOPMUPOBATH BEKTOP U3 DJIEMEHTOB IMEPBBIX ABYX
CTPOK MAaTpHIlbl; B NPOTUBHOM CJydae BEKTOP JIOJJKEH ObITb CHOPMHUPOBAH HU3
3JIEMEHTOB TPEX MOCIEIHUX CTPOK MaTpuIbl A.

Marpuna B nomywaercs B pe3yibTaTe TPAHCIOHUPOBAaHUS MaTpuubsl  A.
Ecnu npousBeseHne oTpuLaTeIbHBIX 2JIEMEHTOB  MOCIEAHMX CTOJIONOB MaTpull A u B
OJIMHAKOB, TO cpopmMupoBaTh BeKTOp C U3 MOJOKUTEIbHBIX TUATOHAJIBHBIX 3JIEMEHTOB
MaTpuIbl A, B IPOTUBHOM Cllydyae HailTU npousBeaeHue Marpun A u B.

HepeMeCTI/ITB OTpHUHOATCIIbHBIC 3JICMCHTHIL KaxJ101 CTPOKH IABYMCEPHOI'O MacCCHUBa B €€
KOHCI. HepeHGCTI/I 3aTEM NEpBBIC M CTOJ'I6IIOB MacCuBa, HC UMCIOIIUX OTPULATCIbHBIX
3JIEMCHTOB, B MAaCCHUB pa3sMepoM MxN, raec N - 4UCJI0 CTPOK UCXOJHOI'O MaCcCHUBa.

B xBaapaTHOW L€NOYMCIEHHON MaTpHUlle MOCTaBUTh B KaXJOM CTOJOIE Ha TJIaBHYIO
JMaroHajgb MaKCHUMAaJbHbIN 3JIeMEeHT cToibna. Ecnu Bce aneMeHTHl INIaBHOW TuaroHaiu
MOJIYyYEHHON MAaTpHIbl YETHBI, OMPENEIUTh IPOU3BEACHUE 3JIEMEHTOB 10 K-TO CTOJOLa
MaTpullbl, UHade - mocie k-ro. CPopMHpOBaTH 3aTE€M BEKTOP W3 HEUYETHBIX 3JIEMEHTOB
TJIABHOM JIMarOHaJIN.

Ecnu B x-oM cronliie npsMOyTroiabHON MaTpHUIbl €CTh HYJIEBOM 3JIEMEHT, TO BBIYMCIHUTH
IIPOU3BEICHUE BCEX HEUETHBIX JIEMEHTOB MATpUIbl, HHAYE - CYMMY UYETHBIX JJIEMEHTOB
MaTtpuibsl. CHopMUPOBATH BEKTOP U3 MOJIOKHUTEIbHBIX AJIEMEHTOB IVIABHON AHaroOHaJH.

10. Haiitu MPOU3BEICHNUE HEYETHBIX 3JIEMEHTOB [EJIOYHCIEHHON MAaTpPHIbI

A. Eciu oHO Oouibllie 3ajaHHOTO uwmcia d, TPAaHCIIOHUPOBATh MATPUIlY; HHAUE
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C(bOpMHpOBaTB BCKTOpP U3 OTpUHATCIIBHBIX 3JICMCHTOB CTPOK, HC HMMCIOIIUX HYJICBBIX
3JICMCHTOB.

[TepemecTuTh HYJICBBIC 9JIEMEHTBI KaKJI0ro cToJoLa JIBYMEPHOTO
MaccHBa B KOHEI] cToybma. Ecan Ha  TJIaBHOH JUaroHajin €CTh
OTpUIATEIIbHBIC 2JIEMEHTHI, TO copmupoBaTh BEKTOD u3 ee
HeOTpI/ILIaTeJIBHBIX QJIIEMCHTOB, MHA4€ N3 IIOJIOXKHUTCIBHBIX JJICMCHTOB ManI/II_U:I,
OOJIBIIMX HEKOTOPOTO urcia d.

Ecim Ha r1naBHOM  AWaroHajqd  MaTpUlbl  €CTh  HYJIEBOM  2JIEMEHT, HaWTH
Pa3HOCTh MAaKCHUMAJILHOTO W MHUHHUMAJIBHOTO 3JIEMEHTOB B MEPBBIX TPEX CTPOKaAX
MaTpuIlbl, WHa4Ye B Tpex mnocieaHux. CdopMupoBaTh BEKTOp W3 NPOU3BEIACHHI
HEYETHBIX 3JIEMEHTOB 10 TEM CTPOKaM, B KOTOPBIX OHU UMEIOTCH.

Jansl 3 BexkTopa pa3HOM JIMHBL. B Kakux BeKTOpax BCE DJJIEMEHTHl C
HEUYETHBIMU HHJEKCAMHM OTpULATeIbHbI? AJNTrOpuTM MOUCKa O(OPMUTH B BHUJE
IpoLeaypsl WK QYHKIUH.

Hanbr 3  BekTOpa pa3HOW JIMHBL. B Kakux  BEKTOpax MaKCHMaJIbHBIM
OTpUIIATEIbHBIA 3JEMEHT MMEET HauMeHblllee 3HaueHue? ANropuTM moucka opopMUTH B
BHJIE MPOLIEAYPHI.

Jlana  peilicTBUTENbHAs  KBajapaTHas  MaTpuua  nopsazaka 9. Brrauciuts
CYMMY T€X M3 €€ JJIEMEHTOB, PAcCIIOJIOKEHHBIX Ha IJIaBHOW JUArOHalIW WU BBIIIE HEE,
KOTOpBbIE  IPEBOCXOJAT IO BEJINYMHE BCE  DJIEMEHTHI, PACIOJIOKCHHBIC HUKE
[JIaBHOM JuaroHanu. Eciu Ha raBHOW JAMAaroHaaud M BBILIE HEE HET DJIEMEHTOB C
yKa3aHHBIM CBOHCTBOM, TO OTBETOM JIOJDKHO CIY’KUTH COOOIIEHHE 00 3TOM.

BymeM Ha3pBaTh COCEASIMHM DJIEMEHTa C HMHJIEKCAMH |, | HEKOTOPOW MAaTpPHIIBI TaKHe
3JEMEHTBI 3TOW MaTPHUIIbI, COOTBETCTBYIOIIUE HHIEKChI KOTOPHIX OTIMYAIOTCS OT | H |
He Oonee, yeM Ha eaWHUIy. s MaHHOHM LETOYHCICHHOH MATpuusl [dijli=; .n; j=1,..m
HalTn mMarpuny u3 Hyneit u emunul [Dijli=;  n; j=7..m, IEMEHT KOTOpOH Djj paBeH exuHuIe,
KOT'JIa BCE COCE/H &jj MEHBIIIE CaMoro aij.

ByneM HasbIBaTh COCENIMH DJIEMEHTA C MHIEKCAMH i, | HEKOTOPOH MaTPHUI[bl TaKHe
3JIEMEHTBI 3TOH MATPHUIIbI, COOTBETCTBYIONIHE HHIEKCH KOTOPBIX OTIUYAIOTCS OT | H |
He Ooiyee, yeM Ha eaWHHIy. s MaHHOHM LETOYHCICHHOH MATpuusl [dijli=; .n; j=1,..m
HalTn mMarpuny u3 Hyneit nu emunul [Dijli=;,  n; j=1,.m, JIEMEHT KOTOpOH Djj paBeH exuHuIE,
KOI'JIa BCE COCE/H &jj ¥ caMO @jj PaBHBI HYJIIO.

Bynem Ha3bIBaTh COCEISIMHU 3JIEMEHTA C MHAECKCAMH I, | HEKOTOpOH MaTPHIIBI TaKHe
3JIEMEHTBI 3TOH MATPHUIIbI, COOTBETCTBYIONIHE HHIEKCH KOTOPBIX OTIUYAIOTCS OT | H |
He Oonee, yeM Ha eawHHNy. /s TaHHON WLETOYHCICHHON MATpuusbl [dijli=; .n; j=1,..m
HaiiTu MaTpuny u3 Hyneil u exunu [Dijli=; _n: j=7.. m, 27EMEHT KOTOpOI1 Djj paBeH equHUIE,
KOT/Ia CPE/IH coce/ieit ajj ecTh He MeHee JIBYX COBIAIAOIINX C aij.

JlabopaTopnasi paGora Ne 9
Co3nanue CTpyKTYp

Bapmuanr 1
Omucats ctpyktypy ¢ umeHeM STUDENT, conepikaniyro ciieIyromme mois:

e (haMWIUS ¥ UHUIHATIBL;
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e HOMEp IPYIIIb;
®  YCIIEBAEMOCTh (MACCHB U3 5 DJIIEMEHTOB).
Hanucath nporpammy, BBIIOJHSIOIIYIO CIEYIOIUE 1eHCTBUS:
e BBECTH C KJIaBHATYpHI JaHHbIE B MAaCCUB, COCTOALIMMA n3 7 cTpykTyp Tuna STUDENT;
®  YIOPSAJOYHUTH 3aMKCH 110 BO3PACTAaHUIO HOMEpA TPYIIIb;
® BBIBECTH Ha PKPaH MOHHMTOpA (aMHIMK U HOMEpA TPYMIl T€X CTYACHTOB, CpEIHUI
0art koTopeIx Oobiie 4.0;
®  ©CJIM TAKHX CTYIEHTOB HET, BEIBECTU COOTBETCTBYIOLIEE COOOLICHHUE.

Bapuanr 2

Ornucats ctpykTypy ¢ umeHeM AEROFLOT, conepskartiyro ciaeayromme moJs:
e Ha3BaHME IIyHKTAa HA3HAYEHUs peica;
e HOMeEp pelica;
® THWII caMoOJIeTa.

Hanucats nporpammy, BBIIOIHSIONIYIO CIIEIYIOIINUE JEHCTBUS:

e BBECTH C KJIAaBHATYyphl JaHHBIE B MAaCCUB, COCTOAIIMA M3 7 CTPYKTYp THIIA
AEROFLOT,

®  YIOPSAJOYUTH 3aMUCH 1O BO3pPACTaHUIO HOMEpA peiica;

e BBIBECTH HA DJKpaH MOHUTOpAa HOMEpa pEWCOB W THUIBI caMoJlieTa CTYJCHTOB,
BBUICTAIONINX B TYHKT Ha3HA4YeHMs, HAa3BaHHE KOTOPOIO COBIMAJO0 B Ha3BaHUEM,
BBEJICHHBIM C KJIABUATYPHI;

®  €CJIM TaKUX PECOB HET, BHIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

Bapuanr 3
Omnwucars cTpykrypy ¢ umeneM AEROFLOT, conepkaiyro cienyromue moss:
® Ha3BaHHUE ITyHKTa HAa3HAYCHUS peiica;
e HOMep pelica;
® THII cCaMoOJIeTa.
Hamnucats nporpaMMy, BBIIOJTHSIOUIYIO CIEAYIOIINE TEHCTBHSL:
® BBECTH C KJIAaBHATYphl JaHHBIE B MAaCCUB, COCTOSAIIMA W3 7 CTPYKTYp THIIA

AEROFLOT,
® VYINOpAOOYNUTD 3aIllMCHU 110 aJ'Iq)aBI/ITy 110 Ha3BaHUAM ITYHKTOB HA3HAUYCHUS;
® BLBIBCCTM Ha OJSKpaH MOHUTOpAa IIYHKTBI Ha3HAYCHUA H HOMCEpa peﬁCOB,

00CITyKMBAaEMBIX CAMOJIETOM, TUII KOTOPOTO BBEJCH C KJIaBUATYPhI;
®  eCJIM TaKMX PEHCOB HET, BEIBECTH COOTBETCTBYIOIIEE COOOIIEHNUE.

Bapuanr 4
Onucats ctpyktypy ¢ umeHeM TOBAP, coneprkaliyro cieayronme mosms:
e Ha3BaHHE TOBApa;
e [ICHA 3a CUHULLY;
®  KOJMYECTBO.
Hanmcars nporpaMMy, BEIOJHSIOIIYIO CIEAYIOIINE IEHCTBUS:
e BBECTH C KJIaBUATyphl JaHHBIE B MacCUB, cocTosAui u3 9 ctpykryp tuna TOBAP;
e  YIOPSAJOYHUTH 3aMUCH B aI(PaBUTHOM IMOPSIKE 10 HA3BAHUSAM TOBApPOB;
e BBIBECTM HA SKpPaH MOHHUTOpPA TOBAaphl M UX BOJIMYECTBO, LIEHA KOTOPBIX MPEBBIIIAET
3aJIaHHOM IT0JIH30BATEICM BEIIMUNHEL
®  eCJIM TaKMX TOBAapOB HET, BBIBECTH COOTBETCTBYIOIIEE COOOIIEHHE.

Bapuanr S
Omnwucats cTpykTypy ¢ umeneM TRAIN, coaeprxaliyio cieayromnme nos:
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e Ha3BaHUE MYHKTa HA3HAYEHUS;
e HOMeEp IMoe3/a;
® BpeMs OTIPABIICHUS.
Hamnucatp nmporpaMMy, BBITIOJTHSIONIYIO CIAEAYIOIINE TCHCTBUS:
® BBECTHU C KJIABHATYpPHI JIAHHBIE B MACCUB, coCTOSIIIMM U3 7 3nemenToB Tuna T RAIN;
®  YIOPSAOYUTH 3alKUCH IO BPEMEHU OTIPABJICHUS MO€3/a;
e BBIBECTH Ha dKpaH MOHUTOpPA MH(OPMAIUIO O MOE37aX, HANPABISIOMUXCS B MyHKT,
Ha3BaHUE KOTOPOT'O BBEACHO C KJIABUATYPHIL;
® CCJIM TaKUX IOE3/I0B HET, BEIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

BapuanT 6
Omnwucats crpykrypy ¢ umeneM WORKER, coxepikaryo ciemyromnme nos:
e (haMuIus U HHULIUATBI pAOOTHHKA;
e Ha3BaHUE 3aHUMAEMOU JIOJKHOCTH;
® TOJ IOCTYIUICHHUS Ha paboTy.
Hanucath nporpammy, BBITOTHSIOIIYEO CICIYIOIINE ICHCTBHS:
® BBECTH C KJIABHATyphl JaHHBIE B MAacCCHB, COCTOSIIUN H3 9 DJIEMEHTOB THIIA
WORKER;
®  YIOPSIOYHUTH 3aMUCH B aJIaBUTHOM MOPSAKE 1O (haMuimsM;
e BBIBECTM Ha DJKpaH MOHHUTOpa (aMHIUK pPaOOTHHKOB, 4Yel CTaxx paboOThl B
OpraHu3aliy MPEBHIIIACT 3HAYCHHUE, BBEICHOE C KIIABUATYPHI;
®  CCJIM TaKMX PaOOTHHKOB HET, BHIBECTH COOTBETCTBYIOIIECE COOOIICHHUE.

Bapuanr 7
Omnwucats cTpykTypy ¢ uMmeneM MARSH, conepxariyro cienyromye mos:
® Ha3BaHWE HAYAIBHOTO ITyHKTA MAPIIPYTa;
e Ha3BaHWE KOHEYHOTO ITyHKTAa MapIIpyTa;
e HOMEp Mapipyra.
HamucaTs mporpamMmy, BBITOTHSIFOIIYIO CIICTYIOIIHE JCHCTBHS:
® BBECTH C KJIaBUATypHI JaHHBIE B MACCHB, COCTOAIIUHN U3 6 anemenToB Tuna MARSH,;
®  YIOPSAIOYUTH 3aIUCH 110 HOMEpaM MapIIpyTOB;
e BBIBECTH HA DKpPaH MOHHUTOPA WH(OPMAIIUIO O MapIIpyTe, HOMEP KOTOPOTO BBEJCH C
KJIAaBUATYPBI;
® eciM TakuX pabOTHHKOB HET, BRIBECTH COOTBETCTBYIOIIEE COOOIIEHHUE.

Bapuanr 8
Omnucats ctpykrypy ¢ umenem NOTE, cogepxaliyto cieayromnue mos:
e (bamMumnus, uMs;
e HoMmep TenedoHa;
e JaTa pOoKJICHHS (MacCUB U3 TPEX YHCEN).
Hanmcars nporpaMMy, BEIOJHSIOIIYIO CIEAYIOIINE TEHCTBUS:
e BBECTH C KJIaBHATYpHI JaHHbIE B MacCUB, cocTosALIMi n3 7 anemenToB Thna NOTE;
®  YIOPSIOYHUTH 3aMUCH T10 JaTaM POXKICHHS,
® BBIBECTH Ha DKpaH MOHHUTOpPa MH(POPMAIIMIO O YeIOBeKe, HOMep TenedoHa KOTOpOro
BBEJICH C KJIABUATYPHI;
®  ECJIM TaKOTO HET, BBIBECTH COOTBETCTBYIOIIEE COOOIIEHHE.

Bapuanr 9
Omnucats ctpykrypy ¢ umenem ZNAK, coneprkaIiyro CiaeIyromme mos:
e  (pamunus, ums;
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e 3Hak 30/[IMaKa;
e jata poXKJIeHHs (MACCHB U3 TPEX YUCEN).
Hamnucatp nporpaMmy, BBITTOJTHSIONIYIO CISAYIOIINE ICHCTBUS:
® BBECTHU C KJIaBHATYypPHhI IAaHHBIE B MACCUB, cocTosui u3 9 anementoB tuna ZNAK;
®  YIOPSAOYUTH 3aKUCH MO JaTaM POKIACHUS;
e BBIBECTH HA DKpPaH MOHUTOpA MH(POPMAIUIO O YEJIOBEKE, Ubsi (haMUIHsI BBEACHA C
KJIaBHATYPBHI;

®  CCJIM TaKOTO HET, BBIBECTH COOTBETCTBYIOIIEE COOOIICHUE.

Bapuant 10
Onucats ctpykrypy ¢ umeneM ZNAK, coaeprkaliyro cieyromnme mos:
e (amMumus, uMs;
e 3Hak 30/MaKa;
e JaTa poKJCHUA (MACCUB U3 TPEX YUCEN).
Hanmcars nporpaMmy, BBIOJIHSIOUIYIO CIEAYIOMINE ASHCTBUS:
® BBECTH C KJIaBUATYyphl JaHHbIE B MacCHB, cocTosA i u3 7 anemenToB tuna ZNAK;
®  YIOPSAJOYUTH 3aMUCH B ali()aBUTHOM MOPSIIKE 10 haMIIIUSIM;
e BBIBECTH Ha JKpPaH MOHHUTOpA MHGOPMAIUIO O JIIOMAAX, POJUBIIMXCS O] 3HAKOM,
Ha3BaHHME KOTOPOTO BBEJICHO C KJIABUATYPHI,
®  CIIM TaKOTO HET, BBIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

Bapmuanr 11
Onucats cTpykrypy ¢ umeneM PRICE, conepkaiiyro cienyromue moss:
® Ha3BaHUE TOBapA;
e Ha3BaHHWE MarasWHa, B KOTOPOM IPOJACTCS TOBAp;
® CTOMMOCTH TOBapa B TPUBHAX.
HamucaTs mporpamMmy, BBITOTHSIFOIIYIO CIICTYIOIIHE JCHCTBHS:
® BBECTH C KJIaBUATYyphl JaHHbIE B MAaCCHB, cocToALMHi 13 6 anemenToB Tuna PRICE;
®  YIOPSAIOYUTH 3aITUCH B ali()aBUTHOM TMOPSIIKE 10 HA3BAHUIO TOBAPOB;
e BBIBECTH Ha SKpaH MOHHUTOpa MHGOPMAIUIO O TOBape, Ha3BaHHE KOTOPOTO BBEACHO C
KJIaBUATYPBI;
®  ©CJIM TaKMX TOBapOB HET, BEIBECTH COOTBETCTBYIOIIEE COOOIICHHUE.

Bapuaur 12
Omnucats ctpyktypy ¢ umenem ORDER, cogepxaryto cnenyromue mous:
o (bammTus, UMS TUIATENBITUKA;
® paCYCTHBIM CUET IJIATEIbITIKA;
® pPACUYETHBIN CUET MTOJTyYaTes;
e [epeuncisieMas CyMMa B TPUBHAX.
Hanmcars nporpaMMy, BEIOJHSIOIIYIO CIEAYIOIINE TEHCTBUS:
® BBECTH C KJIaBUATYyphl JaHHBIE B MACCHB, cocTosAui u3 8 anementoB Thuna ORDER;
®  YIOPSAIOYHUTH 3AITUCH I10 TUIATENIBIUKAM B aJI()aBUTHOM ITOPSIIKE;
e BBIBECTH Ha JKpaH MOHHTOpa WH(POPMAIUIO O CYMME, B3SATOW C PAacUETHOrO CYeTa
TUTaTeJIbIINKA, BBEICHOTO C KIIABHATYPHI,
®  €CIIM TaKOT'O PacueTHOTO CUeTa HET, BRIBECTU COOTBETCTBYIOIIEE COOOIIICHNE.

Bapmuanr 13
Omnucats cTpykTypy ¢ umeHeM 10Y, coaepKamiyro CiIeIyroIIne Mois:
® Ha3BaHHUE UTPYIIKH;
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® g€ CTOMMOCTD;
e IS KAKOTO BO3pacTa MpeJHa3HAYECHA.
Hanucate nporpammy, BEITOJHSIONIYIO CICAYIOIIUE JECHCTBUSA:
® BBECTH C KJIaBUATyphI JaHHBIC B MACCHB, COCTOSAIIUHN U3 7 3neMeHToB Tuma 10Y;
®  VIOPSAOYUTH 3AMKMCU B BO3PACTAIOIIEM MTOPSAIAKE IO CTOUMOCTH TOBApa;
e BBIBECTH Ha DKpaH MOHHUTOpa HH(MOpPMANHIO 00 UTPYyIIKAaX, IEHbl KOTOPHIX HE
MPEBBILLIAIOT TOM, KOTOpasi BBEJIECHA C KJIABUATYPBHI;
® CCJIM TaKUX MTPYIIEK HET, BBIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

Bapuanr 14
Ornucatpb cTpykTypy ¢ umeHeM AV TO, coaeprkaiyro CiIeayomnue mos:
® HOMEp aBTOMOOWIIS;
e MapKa aBTOMOOWIIS,
e (amuius BIaaeIbIA.
Hanucats nporpammy, BBIIOIHSIONIYIO CIIEIYIOIINUE JEHCTBUS:
® BBECTH C KJIABHATYPHI JaHHBIC B MAaCCUB, COCTOSAIIMHA 13 7 aneMeHTOB THIIa AV TO;
® YIOPSAJOYHTH 3aMMCH B BO3PACTAIOIIEM TOPSIIKE IO HOMEpaM aBTOMOOWIICH;
e BBIBECTM Ha DSKpaH MOHHUTOpa HHPOpPMALUI0 00 aBTOMOOWIIAX, MapKa KOTOPBIX
BBEJICHA C KJIABUATYPHI;
®  €CJIM TaKMX aBTOMOOWIIEH HET, BHIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

Bapuanr 15
Omnwucats cTpykTypy ¢ umeneM BOOK, conmeprkalyro cienyromue mos:
e (amuius aBTOpa;
® Ha3BaHUE KHUTW;
® TOJ M3/IaHHUS;
® MHBEHTAPHBIA HOMEP.
Hamnucates nporpaMMy, BBIIOJTHSIOUIYIO CIEAYIOIINE TEHCTBHSL:
® BBECTH C KJIaBUATYyphI JaHHBIC B MACCHB, COCTOSANIMH 13 7 anemenToB Trma BOOK;
® YIOPSAOYUTH 3alMCU B BO3PACTAIOIIEM IIOPSIAKE 10 MHBEHTAPHBIM HOMEPAM,;
e BBIBECTH HA IKPaH MOHHTOpA WH(POPMAIMIO O KHHIAX, aBTOP KOTOPHIX BBEJCH C
KJIaBUATYPBI;
®  CCJIM TaKMX aBTOPOB HET, BEIBECTH COOTBETCTBYIOIIIEE COOOIICHHE.

Bapuanr 16
Onucats cTpykTypy ¢ umeHeM T RAIN, coaeprkaliyro cienyromnme mos:
e Ha3BaHME IYHKTA HA3HAYCHHUS;
e HOMED N0E3/a;
e BpeMs OTIPABJICHMUS.
Hanucats nporpamMmy, BBIIOJIHSIOILYIO CIEIYIOIINAE JEHCTBUS:
® BBECTH C KJIaBUATYyphl JaHHbIE B MAaCCHUB, COCTOALIUN U3 7 aneMeHToB Tuna T RAIN;
®  YIOPSAJOYUTH 3aIIUCH I10 HOMEpaM I0€3/1a;
® BBIBECTM Ha DKpaH MOHUTOpa HMH(pOpPMAIMIO O MOe3]le, HOMEp KOTOPOro BBEAEH C
KJIaBHATYPBI;
®  €CJIM TaKUX MOE37I0B HET, BLIBECTH COOTBETCTBYIOIIEE COOOIIEHHE.

Bapuanr 17

Omucats ctpykrypy ¢ mmeneM NOTE, comepkaniyro ClieyroInue moJis:
o  (ammnus, ums;
e HoMep TenedoHa;
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e JjaTa poXKJIeHUs (MACCHUB U3 TPEX YUCEN).
Hanucate nporpammy, BEITOJHSIONIYIO CIEAYIOIIUE TEUCTBUS:
® BBECTH C KJIaBUATYyphI JaHHBIC B MACCHB, cocTosmuii u3 7 anementoB Tuma NOTE;
®  YIOPSAIOYUTH 3aMUCH B ali()aBUTHOM MOPSIIKE 10 (PaMIIHSIM;
e BBIBECTH Ha DJKpaH MOHHUTOpa HH(DOPMANMIO O JIOASX, YbH JHU POXKICHUS
MPUXOJIATCSA Ha MECSLI, BBEJCHBIN C KIIABHATYPHI;
® CCJIM TaKUX HET, BBIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

BapuanT 18
Onucatp ctpykTypy ¢ umeHeM STUDENT, coaepskannyro cienyromye moss:
e (amMwIns M UHUIHATIBL;
e HOMEp IPYIIIb;
® yCIeBaeMOCTb (MacCHUB U3 5 AJIIEMEHTOB).
Hanucats nporpammy, BRIIONHSIONIYIO CJIEIYIOIINE JCHCTBUS:
e BBECTH C KJIaBHATYpHI JaHHBIE B MACCUB, COCTOALINH U3 7 cTpykTyp Tuna STUDENT;
®  YIOPSAJOYHTH 3aMUCH 110 BO3PACTAHHUIO CpeiHero Oana;
e BBIBECTH Ha dKpaH MOHUTOPA (paMUIMH U HOMEpA TPYIII BCEX CTYACHTOB, HWMEIOMINX
oneHka 4 u5s;
® €CIIHM TaKUX CTYJEHTOB HET, BRIBECTHU COOTBETCTBYIOIIEE COOOIIECHHUE.

BapuanTt 19
Onucats cTpykTypy ¢ umeHeM EXPORT, copeprkaliyto cieayromume noss:
® Ha3BaHUE TOBApa;
® CTpaHa-MPOU3BOAMTENb TOBAPA;
e 00BEM MOCTaBISIEMO AapTUH;
e [[€Ha €AMHUIIBI TOBAPA.
Hanucath nporpammy, BBIIOJHSIOIIYIO CIEIyIOIIUE 1eHCTBUS:
® BBECTH C KJIaBUATYyPhI JaHHBIC B MACCHB, COCTOSIINI U3 5 anemenToB Tuma EXPORT;
®  YIOPSAJOYHUTH 3aMUCH B aI(PaBUTHOM MOPSAKE MO CTPAHAM-TIPOU3BOAUTEIISM;
e BBHIBECTM Ha JKpaH MOHHMTOpa HMH(OpMAIMIO 00 IKCIopTepe, 3HAYCHHE KOTOPOTO
BBEJICHO C KJIaBHATYPHI;
®  ECIIM TaKOTO HET, BBIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

Bapuant 20
Omucats ctpykrypy ¢ mmeaem PHONE, conepskarnyro ciemyromniue mois:
o  (amwunus, ums;
e HoMep TenedoHa;
e anpec abOHEHTA.
Hanucath nporpammy, BEIIOTHSIOIIYIO CIEIyIOIIUE 1eHCTBUS:
e BBECTH C KJIABHATYpHI JaHHBIE B MAacCUB, coCTOsIIMA n3 7 anemenToB Tuna PHONE;
®  YIOPSAIOYHTH 3aMUCH 110 HOMepaM Telne(oHOB;
e BBIBECTM Ha JKpaH MOHMTOpa HHPOpManuio 00 aboHeHTe, (aMMIus KOTOPOro
BBEJICHA C KJIABUATYPHI;
®  €CJIM TaKOro HET, BBIBECTH COOTBETCTBYIOIIEE COOOIIEHHE.

Bapuanr 21

Omucats ctpyktypy ¢ umeHem STUDENT, coaeprkaniyro ciieIyromme mois:
e (aMWINs ¥ UHUIHATIBL;
® HOMEDp IPYMIIbL;
® YCIIEBAEMOCTh (MacCHUB U3 5 FIIEMEHTOB).
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Hanucars nporpaMMy, BBIIOJIHSIOIIYIO CIEAYIOIIUE IEHCTBUS:
® BBECTHU C KJIABHATYPHI IAaHHBIE B MACCUB, cOCTOSIIIHMN U3 7 cTpykTyp Tuna STUDENT,;
e  YIOPSAJOYHTD 3aMUCH 110 aN(aBUTY;
e BBIBECTH Ha dKpaH MOHUTOpa (paMUIMH U HOMEpA TPYII BCEX CTYJACHTOB, MMEIOLINX
XOTs ObI O/IHY OIICHKY 2;
®  eCJIM TAKHUX CTYIEHTOB HET, BEIBECTU COOTBETCTBYIOLIEE COOOLICHHUE.

JlabGoparopHnasi padora Nel(
Co3nanne n ucnoJib3oBanue GyHKIUH

1. Jlausl HaTYypajbHbIC yncia K, N 1 M, nefcTBUTENbHBIC YHCTA X1 , X 2, ..., Xk 3 Y1, Y2, -.0,Yn 5 21,
Z2,...,Zy . [lonyuuts

3max( X;,..., X ) + max(y,,..., ¥, )/ 2, npu max(z,,...,z,)<0

- 15* (max(z,,..., Z,,))?, 6 NPOMUBHOM CIyHae

2. I[aHBI JUIVHBI a4, buc CTOPOH HEKOTOPOIro TPCYroJbHUKA. Haiitn MEUaHbl TPCYroOJIbHUKA,
CTOPOHAMH KOTOPOro sABJIAIOTCA MCEAMAHBI HCXOJHOI'0 TPEYroJIbHUKA. B mnporpamme
HUCIIOJIB30BAaTh Q)YHKHI/IIO, BBIYUCIAIOIYO AJIMHY MCIUAHBI. I[J'II/IHa MCJIHUAHBI, HpOBeﬂeHHOﬁ

K CTOpOHE a, Bbiyuciseres o popmyie 0,5+/2b% +2c2 —a? .

3. CocraButh PyHKkIMIO int simple (int n) AIA OOpeaesieHrs HauOOIbIIEro MPOCTOro
YKCIIa, HEe IPEBOCXOIAIIETO 3a/IaHHOE 11eJ10¢ N,

4. CocraButh PyHKIHIO int simple (int n) g onpeaeieHus HAMMEHBIIETro MPOCTOro
YucIIa, MPEeBOCXOIAIIETO0 3aJaHHOE N.

5. CocraButh ¢yHKIMIO int count (int *a, 1int n) mIg mojacyeTa KOJIMYECTBA
Pa3IMYHBIX YMCENl B MACCUBE, COJIEPKAILEM N LEIbIX YUCEL.

6. Hammcate mporpamMmy, OmpeAemsionIyl0 B KaKOM M3 JaHHBIX JIBYX IIENBIX YHCEN OOJbIe
udp, UCTIONB3Ys PYHKLUIO I HAXOXKAECHUS KOJIMUECTBa UD.

7. CocTaBUTh (HYHKLHUIO
void polynom(double *a, int n, double *b, int m, double *res, int k)
JUISL  BBIYMCIEHUS KOI(PPUIIMEHTOB MHOTOYJIEHA-CYMMBl JABYX JPYTUX MHOTOYJICHOB.
OyHKIKS BO3BpalaeT Ko3(PpPUIMeHTsl MHOTOWIEHA-CYMMBI M €T0 CTETICHb.

8. Hammcats mporpamMmy asisi pelIeHus: CHCTEMBI BHJIA:
2 2
X +a,y° =h,
a,x+ay=>h

riae a[4], b[2] — uensie yncna. J{as perieHns KCIOIb30BaTh GYHKIMIO HAXOXKIEHUS KOpPHEH
KBaJIPaTHOTO YPaBHEHHS.
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9. Hansbl uensie yucna S, t . Ilomydnts

h(S, t) + max(h2(S —t, St),h*(S —t, S +1)) + h(L, 1),
1 1

0 h(a,b)=——+———(a—b)?

coe (a.b) 1+b2+1+a2 ( )

10. 3az[aHo BEIIECTBEHHOE YMCIIO ¢. BEIUHCINTD BCIMYHHY

3fa-%a?+1
1+Y3+a
Kophau y = W BBIYUCIUTD ¢ TOYHOCTH 710 € = (0.0001 no cienyroiieit nTepamoOHHON

bopmyne:
Yo=1; Yo = Yo+ (K = vk (1=0,1,2, ),

HPUHSB 332 OTBET NPUOIIKCHUE Yn+1, [V KOTOPOTO [Yn+1— Ynl< €.

11. /Tansl HaTypaJIbHOE YKCIIO P U BELLIECTBEHHBIE KBajpaTHble MaTpullbl A, B u C 4-ro nopsjaxa.
[Monyunts (ABC).

12. Jlan pa3HOCTOPOHHHUH TPEYrOJILHUK CO CTOpOHAMH &, Db ¥ OCTpBIM yIJioM O,
MPOTUBOJICKAIIUM CTOpoHEe a. Haiftu cTopoHy C, HCHONB3yd (DYHKLIHIO peIIeHUs
KBaIPaTHOTO YPaBHEHHUSI.

13. Onmcarey ¢Qyskmuro Stepen (x,n) OT BEMECTBEHHOT0O X W HaTypajabHOro N,
BBIYHMCIIAIONLYIO (II0CPEACTBOM YMHOKEHHS) BETMUHHY X

n n>0
X" =<1 =0
j%, n<o0

X

U UCIIOJIb30BaTh €€ IJIs BbIYUCIICHHS 3HAUYCHUS MHOTOYJICHA

2 n
a, +aX+a,x +..+a,Xx".

14. 3aiaHbl KOOPMHATHI TPEX BEKTOPOB &, b u C. OnpeaenuTs yriibl MeXy BekTopamu a u b, b
U C, @ U C, UCTIONB3YS (PYHKLHUIO HAXOXKAECHUS MOJIYJS BEKTOpa M (DYHKIMIO HAXOXKJICHHS
CKaJISIPHOTO IIPOU3BEJICHUS JIBYX BEKTOPOB.

15. Onucate QyHKINIO BBIUKUCIEHUS HAMOOBIIIETO O0IIETo ASIUTENS IBYX HAaTYPaTbHBIX YUCEI
M u N, UCnoJib3yd anropuT™M EBKIKMAA, W NPUMEHUTH €€ JUIsl BHIYMCIEHHS Pa3HOCTH JIBYX
IPOCTHIX Apoleit

a ¢

b d

(a, b, ¢, d — HarypanbHbie uucna). Pe3ynbTaT MoJiyduTh B BUJE MPOCTON HECOKPATUMOU
apobu m/n.
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Omnucatb q)yHKL[I/HO BBIUKCIIEHHS HAaNOOJIBIIETO OGH.[GFO ACIIUTCIIA ABYX HATYPAJIbHBIX YHUCCII
M U N, UCTIONb3ysl aNropuT™ EBKIHMIA, ¢ NPUMEHHTH €€ Ul BBIYMCICHHS CYMMBI JBYX
IPOCTHIX ApoOeit

a ¢
_+_
b d

(a, b, ¢, d — HarypanbHbie uucia). Pe3ynbTaT MoONyduTh B BUJAE MPOCTON HECOKPATUMOU
apobu m/n.

[puBecTH 1BE APOOH K OOIIEMY 3HAMEHATEITIO
a. c
b’ d
(@, b, ¢, d — wmarypampHble umucia), koropelii Oymer HOK(b, d). VYuecth, uTO

HOK®, d) - HO/{(b,d) =b -d. Jna naxoxaenus HO/(b, d) onucarh GyHKIHIO, HCHOIB3YS
anroput™ EBkinza.

Onucath (GYHKIUIO BBIYMCIECHUS HAMOOBIIET0 OOIIETo ATUTENs IBYX HATypaIbHBIX YHCEI
M ¥ N, UCTIONB3Ysl AIrOpUTM EBKIWIA, W MPUMEHHUTH €€ JUIsl BBIYUCICHHUS MPOU3BEACHUS
JBYX TIPOCTBIX ApoOei

a C
_X_

b d

(@, b, ¢, d — HarypanbHble yncna). Pe3ynbrar MONYy4YUTH B BHJE MPOCTOH HECOKPATHMOM
apobu m/n.

Onwucare (GyHKIMIO BBIYMCICHHUS HAUOOIBIIET0 O0ILEro ASIUTENs ABYX HATypaJlbHBIX YHCEI
M u N, UCoab3ysl alroput™ EBKiIuAa, ¥ NPUMEHUTH €€ Ul BBIYUCIIEHUS YAacCTHOIO OT
JIeNIeHHsI IBYX MPOCTHIX IpoOei

a ¢C

-
(a, b, ¢, d — HarypanbHble uncia). Pe3yabTaT MONy4YWTh B BHUJE MPOCTON HECOKPATUMOMN
napobu m/n.

Onucarb GYHKIUIO BBIYUCICHHS HauOOJIBIIET0 OOIIETro IETUTENs JBYX HATYypabHBIX YHCEI
M u N, Ucronb3ysa anroput™M EBKiMIa, U MPUMEHUTH €€ 7S BBIYHCICHUS HauOONbIIEro
00111ero JenuTelNs TpeX 3aJaHHbIX HATypaIbHbBIX YUCE.

Onucath GYHKIHUIO BBIYUCICHHUS HauOOJIBIIEr0 OOIEro AeTUTENsS JBYX HATypadbHbIX YUCEI
M u N, ucnoyb3ys anroput™ EBkiauaa, W OPUMEHUTH €€ JJI1 BBIYMCICHUS HAMMEHBIIETO
o0Imero  KpaTHOTO  YETHIpEeX  3aJaHHBIX  HATYPAIBHBIX  YHCEN.  YYeCTh,  4YTO
HOK(m, n) - HO/[(m,n) =m - n.

Hanwucares nporpamMmy penieHust ypaBHEHHsI BUa

avbx? +cx+d =e

Tae a, b, C, d, € — IICJIbIC YHCJIa. JIJB[ peIICHNs UCIIOJIb30BATh Q)yHKHI/Ho HaX0KJIEeHUS KOHEHU
KBaJIpaTHOT'O YpaBHCHHU:I.
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23. Hamucath mporpamMmy peleHus ypaBHEHUS BHIA

avbx* +cx? +d =e

Taec a, b, C, d, € — LICJIbIC YHucCa. ILJBI PCUICHUS UCIIOJIL30BATh (byHKuI/HO HaXO0>KICHUS KOHEH
KBaJIpaTHOI'O YpaBHECHUSI.

24. Hanucath mporpaMmy pelieHrs HepaBeHCTBa BUJIA:

avbx®> +cx+d >e

rue a, b, ¢, d, e —enple yncia.

25. Tpu npsiMble Ha TUTOCKOCTH 33/1aHbl YPaBHECHUSIMU
ax + by = ¢ (k=1, 2, 3).
Ecnu 5T1 nipsiMble TIOMMapHO MEPEeCceKarTcs U 00pa3yrT TPEYTrOJIbHUK, TOT1a HAUTH €ro
miomanb.
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