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BBEJIEHUE

JlanHoe ydeOHoe mocoOue COIepKUT Marepuaibl Mo padoTe ¢ S3bIKAMU
nporpammupoBanus Typ6o-Ilackans u Typ6o-Cu. BBumgy mmpoxoit pacmpo-
CTPaHEHHOCTU 3TUX SI3bIKOB 3[I€Ch OTCYTCTBYET OTHEIbHBIA OJIOK TeopeTnye-
CKHX CBEJICHUH, OJTHAKO Ka)KJ10€ 3aJJaHNE COMPOBOXKAACTCS OJJHUM WIIU HECKOJIb-
KUMH MOAPOOHBIMH MPUMEPAMU HAIMMCAHUS MPOTPaMM ¢ KOMMEHTAPHUSIMHU.

CTpyKTypHO mOcOOHE COCTOUT M3 Tpex paznenoB («OCHOBBI IpoOrpam-
mupoBaHusi Ha s3bike TypOo-Ilackanby, «Peanu3anus HEKOTOPHIX aJITOPUTMOB
Ha s3bIke nporpammupoBanus Typ6o-Ilackaney, «OCHOBBEI IPOrpaMMHUPOBAHMS
Ha s3bike Typ00-Cu»), KOTOpbIE COOTBETCTBYIOT YU€OHBIM MOAYJISIM JUCIUTLIH -
HbI «AJITOPUTMU3ALKS U IPOrpaMMUpoBaHue» («OCHOBBI IPOrPaMMHUPOBAaHUS U
QITOPUTMHUYECKHE sI3bIKMY»). Kaxaplii pazzen comepkXut OJ0K J1abopaTOpHBIX
pabot (oT 4 10 8) M 3amaHMA JUIsl caMOCTOATENbHOM padoThl. [Ipeanonaraercs,
4yTO Ja0OpaTOpHbIE pabOTHl CTYIEHT JOJIKEH BBINOJHATH B ayAUTOPHOE BpEMs,
[I0J1 PYKOBOJCTBOM MPENOAaBaTeNs, a 3aJaHus1, BBIHECEHHbIE HA CAMOCTOSITENb-
HYI0 paboTy, — BO BHEAYIUTOPHOE.

OTt4eT Mo KaKIA0MY 3aJaHHIO JOJDKEH COIAEPIKATh:

— TEKCT 3a/IaHus;
— pacrneyaTky TEeKCTa MpOorpaMMbl;
— pacmedartky pe3yJbTaToB paboThl MPOrpPaMMBI.

Crynentsl 3a04HOM (pOpMBI 00yUEHHS MOTYT HCIIOIB30BATh JAHHOE MOCO-
Oue B KayecTBe METOJMUYECKHX MaTE€pPHaJIOB IIPU BBIIOJIHEHUU KOHTPOJIBHOM pa-
00Thl (TOYHBI NEpeyYeHb 3aJaHUN, NPEJHA3HAYEHHBIX HMMEHHO JUIS 3a0YHOU
dbopmbl 0O0yUEeHUS, OTIPEACIISIETCS TIpenoaaBaTeeM).

XoTa mocobue mpeaHa3HauyeHO ISl CTyJIeHTOB HampasieHus 6.050101
«KomnproTepHbIE HayKnW», OHO MOXET OKa3aTbCs IIOJIE3HBIM Uil APYIHX
HaIIPABJIEHUU U CIIELIUATIbHOCTEM.



1 OCHOBBI IPOI'PAMMMPOBAHUSA HA A3BIKE TYPBO-ITACKAJIb

1.1 JIaGopaTopHasi padora 1. Oneparopsl NpuCcBaMBAHUSA, BBOJA, BbI-

BOAA. JIMHEHHBIN BHIYUCIUTEIbHBbIN MpoLece

Teopemuueckue ceedenusn —[1,c. 37 —44; 2,c. 13 —20].

3aoanue k pabome. CocTaBUTh IPOTpPaMMy I BBIYUCICHUS (DYHKITHIL:
b = 1f(x,y,z), rie z = w(X,y) Ipy MOCTOSHHBIX 3HAYCHUIX X U Y. BapuanTtel 3a1a-

HUI B BUJI€ 3HaYCHU X, Y U QyHKumii f 1 w 3anansl B Tabnuue 1.

Tabnuya 1 — Bapuanmwi 3a0anuii

Bap. f(x,y,z2) w(x,y) x b%
1 2 3 4 5
0 sin(x) De” snxt cosy -t Tt
1 e (ctgz+ 3y) Jeos? x|+ y 322 | 0.15
3 2
2 VX * cosdy il 327 | —1.84
7+ xZ X - siny
+ z2)/(yv+ X
3 SARJICARS, 2xry 132 | 935
(xt z) y+tg X
5
4 x7 + |X t yDz| 3\/;2 0.75 | -2.55
X"ty
COSX
5 tgx|+ Jy + |2 " ~5.24 | 3.35
6 2+ Y82 X+ cosy 032 | -5.75
xctgy
z sinx + cosy
7 2 — 254 | 3.16
X"+ y Xty
8 L _te e — 128 | —2.82
Inx+y sin?x + cos’y ' e
9 sinz + £ Xt ey 072 | 329
ctgy y+ lglx|
legx
10 In|z| + Cfsy J2x+ 05y 1142 | 276
3 y
z 5 e
11 Xty ttg'x ln|x|+ lny -5.43 1.87




IIpooonxcenue mabauyor 1

1 2 3 4 5
: Y X y
12 sin z + —t 3.57 | -0.32
arctg x SInX COSy
13 'Y + sinx cos|5x + 6y + e* -1.42 | 12.1
e’ : ) 2
14 Eo I Ty t sinz sin“x + cos”y 1.34 | —0.65
Xty
15 1/|X+ y| + arctgz 1n|x+ y| -3.12 1.78
3 2
16 RAALIEL S RSETS 0.72 | -3.47
z tg(XJ’ Y)
+ x Je” t+ed
17 yx s xle AR 265 | 5.32
1n|Z| Xty
18 z+sinx+ ln|x+ y+ Z| L “|X+y| 0.32 —-1.32
lgx
+ 2 + 3 2
19 T W s | o
tg (X t y) sin(x+ y)
Xty
20 tgz+ tgx+ tgy 1 252 | -8.12
n|x + y|
. 2
s1n(x+ y) X"y
21 Pa— y ; |x+ y| -0.73 | 3.28
1n|x+ z|
22 e**Y + cos(x + y) 1.76 | -0.75
Yy + 7
23 e yez telxt ) L0.62 | 2.45
1n|x + Z| ctg(x - Y) . .
24 lglz| + lg|x + y|+ tgz sinx + tgy 2.65 | —4.36
e*" Y+ sinz tg(X ¥ Y)
25 V1 cos s tg(x 3 y) 0.9 1.2
26 e”sinx sinx + cosy T T
27 ln|z| [sin x sin’x + cos’y —Tt T

CocTaBuTh MporpamMmy Jijisi BBIYUCICHUS (PYHKITUN

Ilpumep eévinonnenus 3adanus

A 2|X+y|(tgy+ 1),

6




raey =+/sinx+ 1.

Ucxonubsie nagueie: X = 2.3.

Program labl;
Const x =2.3;
Var y,z:real;
Begin
y = sqrt(sin(x)+1);
z := exp(abs(x-y)*In(2))*(sin(x)/cos(x)+1);
Writeln(CIlpu x =,x:3:1," y =",y:6:2,” z =",2:6:2)
End.

1.2 JlaGopaTopHas padora 2. Pa3zBeTBAsAIOIIMIICS BbIYHCIANTEIbHBIN
npouecc. AJIrOpUTMbI HUKJINYECKOH CTPYKTYPbI

Teopemuueckue ceedenun —[1,c. 45 —-60; 2, c. 21 —28].

3aoanue k pabome. COCTaBUTh IPOrPaMMBbI JJISl PEIICHUS 3a1a4.

F
Bapuanmuvr 0 — 10. Haiitu cymmy y :Z —-, e a < x < b, X MeHseTcH ¢
2

maroM h = ¢. BapuanTtsl 3amanuii B Bujae 3HaueHnuid Fi, F,, a, b, ¢ mpuBeneHs! B
Tabn. 2. 3agavy pemnTb, ucnonb3ys nukibl: a) WHILE (1151 HeueTHbIX BapuaH-
ToB); 0) REPEAT (a1J151 4eTHBIX BapUAHTOB).

Bapuanmur 11 — 20. BeraucnuTh TabJIMIly 3Ha4Y€HUN (QyHKIIMH

0F,(x),ecmu x< a;

N, (x),eciu x> a,

JUIA 3HAYEHUI apryMeHTa x B MHTepBaje oT xn a0 xk ¢ marom hx. Bapuantsi 3a-
JaHUU B BUJE UCXOHBIX JAHHBIX IPUBEACHBI B TA0J. 3.

Bapuanmur 21 — 27. BeraucnuTh TabJIMIly 3Ha4Y€HUN (QyHKIIUH

Of1(x),ecmiun x <O,
y = %ﬂ(x),ecnn O<sx=<1,
HB(X), eciu X >1,
rae fi, f; u f5 3aganel B Tabn. 4. MeTonom nepedopa HAUTH IKCTPEMYMBbI JAHHON

¢yHkuMu Ha otpe3ke. HauanbHOe M KOHEYHOE 3HAUEHHE OTPE3Ka, a TaKXKe Iar
TaOyJISILMK 3a/1aBaTh IIPOU3BOJIBHO.



Tabnauya 2 — Bapuanmul 3a0anuti

Bap. F1 F2 a b c
0 sinx X —TI m | W10
1 255 cosx? x>+ 3x% - x 0.2 22 | 0.2
3x+ 5
2 cosx + x° sz 2.5 7.5 | 0.5
3 ln‘3x- Xz‘ 2x7 - tgx 0.5 4.5 0.3
4 2% Tcos3x ‘1+ X - ZXZ‘ -2 6 0.5
5 jx- 5+ ¥5x | x**sin(2x+1) | 24 | 64 | 04
6 e 1+ cosx lg(2x + 1] 1.6 | 48 | 03
7 x>+ 2x%-2 x** 1+ cosx 3.6 72 | 0.2
x+1 X
8 In 2x - 1 tgx + sin2x N n w10
X
2
9 X"+ Inx It tgx 0.3 33 0.3
5 X * sinx
10 1+ x° - tgx — 1.2 13.2 | 0.6
X~ - cosx
Tabauya 3 — Bapuanmul 3a0anuti
Bap. Fi(x) Fa(x) Xn xk hx a
1 2 3 4 5 6 7
11 2x5 cosx? SH3xiox | 02 ] 22 (02 12
3x+ 5
12 | Yeosx+x’ sz 25 | 75 | 05 | 50
13 In[3x - x°| 2x° - tgx 05 | 45| 03] 3.0
14 2% 1 cos3x ‘l +X- 2X2‘ -2 6 0.5 3
15 | Ijx-3+¥5x | x *Psin(2x+1) | 24 | 64 | 04 | 5
16 | '+ cosx lg(2x + 1) 16 | 48 | 03| 3
17 X+ 2x%-2 x*+cosx | 36| 72 | 02 | 4.8
x+1 X
18 In — ~TT m | 10| TUS
2x -1 tgx + sin2x




IIpooondcenue mabauyol 3

1 2 3 5 6
19 2+ Inx — 03 | 33 | 03| 23
ttgx
5 X + sin X
20 I+ x” - tgx - 13.2 0.6 4.2
X“ - cosX

Tabauya 4 — Bapuanmul 3a0anuii

Bap. F1(x) F.(x) F3(x)
21 2% cosx? x> + 3X2 -x ln‘3x— Xz‘
+
22 3X25 ‘1+ X - ZXZ‘ 2x° - tgx
X
23 2*"'cos3x ln|x- 5| +3/5x x %3 sin(2x + 1)
24 x>+ 2x%-2 x> 1+ cosx x* + Inx
x+1 X X
25 lnzx-l tgx + sin2x 1+ tgx
5 3 Xt sinx
26 ln‘3x- X ‘ 2x° - tgx >
X" - cosx
3x+ 5
27 1+ x%- tgx > x>+ 3x% - x
X

Ilpumepul évinonnenus 3adanus

1 Haittu cymmy

sin(x)

S=) 5r+1

ucnons3ys nuka WHILE.

Program lab2a; { Haxox1eHHEe CyMMBI psjia }

Var x,s:real;
Const xn=0; xk=pi; hx=p1/20;

Begin

End.

s :=0; x :==xn;

while x <= xk do

begin

s:=s+sin(x)/(2*x+1); x :=x + hx

end;

writeln ('s =', s:7:4)

, rae 0 <x <m ¢ marom 7 /20,




2 BbluncauTth Ta0NAUIYy 3HAYCHU QYHKIUU
_Oysin(x) + 1,ecru x 2 0;
Dx2 + 2x+t 3,ecmu x< 0,

JUIsl 3HAUEHHUH X B UHTEpBAJE OT —T JO T C I1arom 7 /3.

Program lab2b; { taGynupoBanue GhyHKIUU }
Var x,y:real;
Const xn=-pi; xk=pi; hx=pi/3;
Begin
writeln (‘'TABJINIIA 3HAUYEHU ®YHKI[N');

: , N
erteln ( sk sk sk sfe st s sfe sfe st sk ske sk st sk sk sk skeoske s skeoskeoskeske sk )’
writeln ("* X * Y *);

Writeln ('*************************');

X := Xn;
while x <= xk do
begin
if x >= 0 then y := sqrt(sin(x))+1 else y := sqr(x)+2*x+3;
writeln("*', x:10:5,' *', y:10:5," *"); x ;== x + hx
end;
Writeln ('*************************')

End.

3 Haiitu sxcTpemMmyMmbl QyHKIMH

_ Oysin(x) + 1, ecnu x> 0;

sz + 2x+ 3,eciu x< 0,

Ha MHTCPBAJIC UIBMCHCHUA apryMCHTa OT —7 10 TT.

Program lab2c; { axcTtpemMymsI }
Var x,y,min,max,xmin,xmax:real;
Const xn=-p1; xk=pi; hx=pi1/3; {mar 3agaemM npou3BOJILHO }
Begin
max:=10E+5; min:=10E+5; x:=xn;
while x <=xk do
begin
if x >= 0 then y:=sqrt(sin(x))+1 else y:=sqr(x)+2*x+3;
if y > max then begin max:=y; xmax:=x end else
if y <min then begin min:=y; xmin:=x end;
writeln('x=', x:10:5,' y=', y:10:5," *");
X =X+ hx
end;
writeln (‘MuaumMyM paBed ', min:10:5," mpu x=', xmin:10:5);
writeln (‘MakcumywM paBen ', max:10:5,' mpu x=', xmax:10:5)
End.

10



1.3 JlabGoparopnas padora 3. HecranpaprHbie M OrpaHM4YeHHbIE
THNBI JaHHBbIX. MHOkecTBa. OnepaTrop BapuaHTa

Teopemuueckue ceedenusn —[1, c. 60 —65; 2, c. 80 — 81].
3aoanue k pabome. BerauciauThb TaOIUIYy 3HaUYCHUN (PyHKIIHH

F1 (X), cClin XDXl
F, (X), ecmu XX,

F3 (X), cClin XDX3
F4 (X), cClin XDX4

JUTSL TIEJIOYUCIICHHBIX 3HaueHuit aprymenta X B uHTepBasie [Xn, Xk]. Muoxe-
ctBa X, X,, X3 U X4, a Takxke pynkuuu F,, F,, F5, F4 3anans1 B Ta0n. 5 u tadm. 6.

Bapuantsl npuBenieHsl B Bujae «Bapuant mny.

Tabauya 5 — Bapuanmet 3a0anuti (nepéas wacmuv)

M | Xn | Xk X X, X3 Xy
[2,5] YerHbie Heuetnbie | OcTranbHbie
0 10 | 15 qrclia quclia
U3 UHTEpBaja | U3 HHTEpBaia
[6,10] [6,10]
Yernsie unciia| HeuerHbie [1,9] OcrasibHbIE
U3 UHTEpBaia yucia
! 0 30 [10,20] W3 UHTEpBaa
[10,20]
Yucna, Yucna, [2,7]n OcTtanbHbIC
) 1 55 | KpaTHbIE 3, |HE KpaTHBIE 5, [21,23]
U3 UHTEpBaa | U3 HHTEepBaJa
[10,20] [10,20]
Tabruya 6 — Bapuanmul 3a0anuii (6mopas yacms)
n F](X) Fz(X) F3(X) F4(X)
1 2 3 4 5
3x+5
1 2/x5 cosx? x>+ 3x% - x Jcosx + x° 3
X
2 2% Tcos3x ‘l +X- 2X2‘ ln‘3x - Xz‘ 2x% - tgx
3| Infx- 8§+ 3/5x x *sin(2x+ 1) | e '+ cosx lg{2x + 1]

11




IIpooonxcenue mabauywl 6

2 3 4 5
3 2 2x-1 x+1 __*
X"t 2x°-12 X cosx In 2% - 1 tgx + sin2x
5 X 4 2 X + sinx
t X7 - tgx S
X"+ Inx I+ tgx 8 x? - cosx
ln‘3x- xz‘ 2x° - tgx 2Vx° cosx? x>+ 3x% - x
3x+ 5 25 .
3/cosx + x> X2 1n|x- 5|+ 3\/5X x 23 SlIl(2X+ 1)
e '+ cosx lg(2x + 1) x>+ 2x%-2 x>+ cosx
I x+1 X ) X
n2X_ 1 tgx + sin2x X"+ Inx 1+ tgx
ln‘3x- xz‘ 2x7 - tgx 2" 'cos3x ‘1+ X - 2X2‘

Ilpumep eévinonnenus 3adanus

JUis 1enovYHCIeHHBIX 3HAUEHUH apryMeHTa BBIYHUCIUTH TaONHIly 3HAYe-
HUN QyHKIUH
(“sin (x)+1, ecim X € X
In? (x), ecm x € X,

e ecnn x € X;

(2 cos(x), ecrm X € X4

rae X; — MHOXecTBO 1eibix uncen [0,3]; X, — MHOXXECTBO YETHBIX YHUCEI U3 MH-
tepBana [4,10]; X5 — MHOXECTBO HEUETHBIX uHncesl u3 uHTepBaia [4,10]; X4 —
OCTaJIbHBIC IIeJIbI€ YKcia uuTepBaia [—2,10].

Program lab3; { TaGynupoBanue ¢pyHkuuu }

Type arg =-2..10;

Var x:arg; z:real;

Begin

for x :=-2 to 10 do begin
case x of
0..3: z .= sin(x)+1;
4..10: if x mod 2 = 0 then z := sqr(In(x)) else z := exp(x-4);
else z ;= 2*cos(x)
end; {case}
writeln (Tlpu x =',x:3,' z=',2:6:2)
end
End.
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1.4 JIaGoparopuasi pabora 4. O0padoTKa OAHOMEPHBIX MACCHUBOB
Teopemuueckue ceedenusn —[1,c. 65—73;2,c. 76 — 80].

3aoanue k padome. CoCTaBUTh NPOrpaMMy JUIsl PELIEHUS 3a]a4, BApUaH-

Thl KOTOPBIX IPUBEACHBI B TA0JI. 7.

Tabauya 7 — Bapuanmul 3a0anuii

Bap. 3aganue

0 HailTu KOIMYeCTBO MOJOKUTEIbHBIX U CYMMY HEYETHBIX 3JIEMEHTOB
maccuBa B (15)

1 Haiftu cymMy MNOJIOKUTENIBHBIX W KOJMYECTBO HEYETHBIX SJIEMEHTOB
maccuBa A (10)

) Boruucnuth cpennee apudmernyeckoe siaeMeHTOB MmaccuBa T(15),
YIOBJETBOPSIIOMKX yciIoBuio S<=T[i]<=15

3 Brruncnuth cpeHee reOMETPUYECKOE YETHBIX U CYMMY HEYETHBIX 3Jie-
MeHToB MaccuBa C(10)

4 Haiitu konumyectBo »nemeHtoB MaccuBa B(16), kpatHsix 4 u He
OOJIBIIMX 33JIAaHHOTO YKCJIA

5 Haiitu cymmy 351eMEHTOB OJJHOMEPHOIO MaccuBa pasmepoM 5. Paszne-
JIUTh KaXbIM 3JIEMEHT UCXOJHOTO MAcCHMBa Ha IMOJYYEHHOE 3HAYCHUE.
Pe3ysibTaT COXpaHUTh B TOM k€ MaccuBe. HaneuaraTe B OJTHOM CTpOKE

6 | Haiitu cpelHee 3HaY€HHE JIEMEHTOB 33/IaHHOTO MacCcHBa pa3MepoM O.
[IpeoOpa3zoBaTh HCXOJHBI MAacCHB, BBIYUTAsT U3 KaXKJIOTO DJIEMEHTa
CpeHEE 3HAUCHHE

7 | Bpruncautp miuHy BeKTOopa X pazmepom 7

2 OnpenenuTh cpeHee 3HaYCHUE DJIEMEHTOB MAacCUBAa. 3aTeM HAWTH WH-
JIEKC 2JIEMEHTa MaccuBa, HauboJiee OJU3KOro K CpeIHEMY 3HAUYECHUIO

9 | 3aman maccuB pazmepom 10. Ecnu cymMma 3eMEHTOB OKakeTcst 00bIIe
10, TO HATHU KOJUYECTBO YETHBIX DJIEMEHTOB, MHAUY€ — MPOU3BEICHUE
HEYETHBIX

10 | 3aman maccuB pazmepoMm 10. Ecnu npousBeieHrE 3JIEMEHTOB OKaXETCs
6ombire 100, To HANTH CyMMY MOJOKUTEIBHBIX AJIEMEHTOB, MHAUE — KO-
JIMYECTBO OTPUIATEIBHBIX

11 | 3apman maccuB pazmepom 10. Eciiv KOJTUYECTBO YETHBIX 3JIEMEHTOB OKa-
XKETCsl OOJIBIIIE 5, TO MOJCYUTATH KOJTMYECTBO TOJOKHUTEIBHBIX JJIEMCH-
TOB, MHAY€ — CYMMY HEYETHBIX

12 OnpenenuTs cpeHee 3HaYeHHEe JIEMEHTOB MacCHBa. 3aTEM IMOJICYUTATh
KOJIMYECTBO AJIEMEHTOB MACCHBA, NMPEBBIIIAIIINX CPEIHEE 3HAUCHUE

13 | Haiitu HOMep HanOOIBIIEr0 MOJI0KUTEILHOTO deMeHTa MaccuBa B(10)

14 Haiitn pa3HOCTh MaKCMMaJbHOIO M MHUHHMAJIBHOTO MOJOXHUTEIbHBIX

YEeTHBIX unces MaccuBa A(12)
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IIpooonocenue mabn. 7

Bap. 3ananue
15 Haiitu cymMmmy KBajpaTOB MaKCUMAJIbHOTO U MUHUMAJIBHOTO YUCE Mac-
cuBa B(14)
16 HaiiTn mMakcuManbHBII U MUHMMAaJIbHBINA 3JeMeHThl MaccuBa B(20) u
MIOMEHATh UX MECTaMU
17 HaiitTi cyMMy MUHHUMAQJIBHOTO TMOJOXHUTEIBHOTO 3JIEMEHTAa MacCHBa
A(14) u ero HomMepa
18 B MaccHBe B(10) nomeHsTh MECTaMU BTOPOI U HAUOOJIBIIHI TOJIOKU-
TEJIbHBIN AJIEMEHTHI
19 3anucath +1 BMECTO MaKCUMaJIbHOTO YE€THOTO, a YUCIIO —1 BMECTO MU-
HHUMaJIbHOTO HEYETHOro »reMeHToB MaccuBa A(10)
20 HaiiTn MuHUManbHBIN 3J1eMeHT U ero Homep maccuBa B(10), 3Hauenus
AJIEMEHTOB KOTOPOTO JiekaT B uHTepBasie oT —10 no 10
1 B maccuBe u3 10 yucen HaiiTH HAMOONBIIWIA 3JIEMEHT U MTOMEHSATH €T0
MECTaMU C IEPBBIM JIEMEHTOM
2 B maccue u3 10 yncen HalWTH HAUMEHBIIUN 3JIEMEHT U MOMEHATH €r0
MECTaMU C TIOCJICTHUM DJIEMEHTOM
JlaH MaccuB LENbIX YuCell, coaepkaiui 15 snemenToB. 3anucaTth B HO-
73 BBl MacCHB CHayajla BCE OTPULATEIbHBIC YUCIA M HYJIU HCXOIHOIO
MaccCHBa, a 3aTEM — BCE MOJIOKUTEIbHBIE, COXPAHSS MOPSAIOK UX CIEI0-
BaHMS
3aman maccuB pazmepom 10. ChopMupoBaTh 1Ba MacCHBa pa3MepoM 5,
24 | BKJIIOYas B MEPBBIM 3JIEMEHThI UICXOJJHOI'O MAacCUBA C YETHBIMHU UHECKCA-
MH, & BO BTOPOIl — C HEUETHBIMHU
3agan MaccuB pasmepom 10. ChopmupoBarh JBa HOBBIX MaccCuBa,
25 | BKJIIOYAs B MEPBBIM YETHBIC 2JIEMEHThI HCXOITHOT'O MacCHBa, a BO BTOPOU
— HEYETHBIE
3agan MaccuB pasmepom 10. ChopmupoBarh JBa HOBBIX MaccCHBa,
26 | BKJIIOYas B NEPBBIM MOJOKUTENbHBIE JIEMEHTHI UCXOJHOTO MAacCHUBa, a
BO BTOPOW — OTPULIATENIbHBIE
27 Boluncnute cpenHee reoMerpuueckoe 3ieMeHToB MaccuBa A(10),

YAOBJIETBOPSIONINX YCI0BHIO S<=A[i]<=10

Ilpumepul evinonenus 3a0anus

1 Beruncnuth cpegHee apupMeTHUECKOE IMOTOKUTEIBHBIX IJIEMEHTOB

MaccuBa A pazmepom 10.

Program lab4 1;
Uses Crt;

Const

n=10;

Type mas = array [1..n] of real;

Var a:

mas; i,kol:integer; sum,sa:real;
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Begin

End.

clrscr;
writeln('BBeaute ',n:2,' aneMeHTOB MaccuBa:');
for 1:=1 to n do read(al[i]);
writeln("Mcxonublilt Mmaccus:');
for 1:=1 to n do write(a[1]:6:2);
writeln;
sum:=0; kol:=0;
for 1:=1 to n do if a[i] > 0 then begin
sum := sum+ali]; kol:=kol + 1 end;
writeln('CymMa mosoxuTenbabIx = ',sum:6:2);
writeln("KonmmaectBo monoxutenbapx = ',kol:2);
if kol > 0 then begin sa := sum / kol;
writeln('Cpennee apupmerndeckoe = ',sa:6:2)
end else writeln('[TonoxxuTenbHBIX YnCen HET.")

2 BpUHUCTUTH 3HAYEHUE U MOPSIKOBBI HOMEpP HAUOOJBIIETO 3JIEMEHTA

MaccuBa B (10).

Program lab4 2;
Uses Crt;

Const

n=10;

Type mas = array [1..n] of real;
Var b:mas; i,imax:integer; bmax:real;

Begin

End.

THhI.

clrscr;
writeln('BBenute ',n:2,' anemeHTOB MaccuBa:');
for i:=1 to n do read(b[i]);
writeln('"Micxomubrii Mmaccus:');
for 1:=1 to n do write(b[1]:6:2);writeln;
imax:=1; bmax:=b[1];
for 1:=2 to n do if b[i] > bmax then begin
bmax := b[i]; imax :=1 end;
writeln('"Haubomnbiunii 3eMeHT MaccuBa = ',bmax:6:2);
writeln('"Ero Homep =',imax:2);

3 B maccuse B (10) moMeHsTh MeCTaMU TIEPBBIA U HAUMEHBIIIHMN 2JIEMEH-

Program lab4 3;
Uses Crt;

Const

n=10;

Type mas = array [1..n] of real;
Var b:mas; 1,imin:integer; bmin:real;
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Begin
clrscr;
writeln('BBenute ',n:2,' aneMmeHTOoB Maccupa:');
for 1:=1 to n do read(b[1]);
writeln("Micxonublil maccus:');
for 1:=1 to n do write(b[1]:6:2); writeln;
imin:=1; bmin:=b[1];
for 1:=2 to n do if b[i] < bmin then
begin bmin := b[i]; imin := 1 end;
writeln('HauMeHbpImit 251eMeHT MaccuBa = ',bmin:6:2);
writeln("Ero Homep = ',imin:2);
if imin <> 1 then
begin
b[imin]:=b[1];b[1]:=bmin;
writeln("HoBwiit maccus :');
for 1:=1 to n do write(b[1]:6:2);
writeln
end

else writeln('TIepBbIii 271EMEHT SBISETCS MUHUMAIBHBIM.')
End.

4 CdopMupoBaTh MAacCHUB, COCTOSIINA M3 IOJIOKUTEIBHBIX 3JIECMEHTOB
maccuBa A (10).

Program lab4 4;
Uses Crt;
Const n=10;
Type mas = array [1..n] of integer;
Var a,b:mas; i,k:integer;
Begin
clrscr;
writeln('BBenure ',n:2,' anemeHTOB Maccusa:');
for i:=1 to n do read(a[i]);
writeln('"Micxomubrit maccus:');
for i:=1 to n do write(a[i]:3);writeln;
k:=0;
for 1:=1 to n do if a[1] > 0 then
begin
k:=k+1;
b[k]:=a[i]
end;
writeln('"HoBsiit maccus :');
for 1:=1 to k do write(b[1]:3);
writeln
End.
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1.5 JIaboparopHas padora S. O0padoTka AByMEpHBIX MAaCCHUBOB
Teopemuueckue ceedenun —[1,c. 73 —79; 2, c. 76 — 80].

3aoanue k padome. CoCTaBUTh NPOrpaMMy JUIsl PELIEHUS 3a]a4, BApUaH-

Thl KOTOPBIX IPUBEACHBI B Ta0J. 8. Marpuiia npous3BoJIbHAS.

Tabauya 8 — Bapuanmuol 3a0anuti

Bap. 3ananue

1 2

0 [HaiiTu kBagpaT OTPULIATEILHOIO MUHUMAJIBHOTO JIEMEHTA MATPHUIIbI

1 Haiitu npou3BeeHne MUHUMAIBHOTO AJIEMEHTA MaTPHUILIbl HA CYMMY €€ T10-
JIO’KUTEJIbHBIX AJIEMEHTOB

2 |HailTu KoJIM4eCTBO YETHBIX FJIEMEHTOB MaTPHIIbI

3 HailTiu K0Im4ecTBO OTPULATENBHBIX U KOJWYECTBO IMOJIOKUTEIBHBIX 3Je-
MEHTOB MATPUIIbI

4 Haittu mpousBeieHNE CyMMBI MOJIOKUTEIBHBIX 3JIEMEHTOB MATPUILIBI HA UX
KOJINYECTBO

5 Haiitu cymmy Npou3BeI€HUsI YETHBIX U MPOU3BEACHUS HEUETHBIX JIEMEH-
TOB MaTPHIIbI

6 |HaiiTu KOJM4eCcTBO 3J€MEHTOB MaTpPHUIIbl, OOIBIIMX 33JlaHHOTO yucya C

7 Haiitu 60bIITyI0 U3 CyMMBI MOJOKUTEIBHBIX U CYMMbI YETHBIX DJIEMEHTOB
MaTpUIIbI

2 Hailtu Komn4ecTBO 3JEMEHTOB MATPHIlbl, MEHBIINX MUHHUMAJIbHOIO KpaT-
HOTO 5

9 HaiiT KOIM4ecTBO 3JIEMEHTOB MaTPHIlbl, OOJBITUX MAaKCUMAJIBHOTO KparT-
HOIO 5

10 |HaiiTu MHOEKChl MaKCHUMAaJIbHOIO N0 MOMYJIFO, KPATHOTO 3 3JIEMEHTA MATPHUILIbI

1 HaiiTii cyMMBI YETHBIX MOJIO0KHUTEIbHBIX SJEMEHTOB KaXI0r0 cToJybIa Mart-
PHIIBL, PE3YJIBTAT 3aIIUCATh B OJTHOMEPHBIM MACCHUB

12 Haiitu npou3BeneHHUs] HEYETHBIX OTPULATENBHBIX 3JIEMEHTOB KaXXJO0rO
CTOJIOIA MATPHIIBI, pE3YJIbTAT 3aMMUCATh B OJJTHOMEPHBI MAaCCHB

13 Haiitu cymMmbl 4eTHBIX TIONOXKHTENBHBIX SIIEMEHTOB KaX[0i CTPOKHU MaTpHu-
1Ibl, PE3YJIbTAT 3aUCAaTh B OMHOMEPHBIN MacCCUB

14 Haiitu npou3sBeieHUs] HEUETHBIX OTPULEATENBHEIX JIEMEHTOB KaXJ0# CTpO-
KM MaTpPHIIbl, PE3YJIbTAT 3a1IMCATh B OJTHOMEPHBI MACCUB

15 Haiitu cpegnue apudmernyeckue MOJTOKUTEIBHBIX 3JIEMEHTOB KaXJI0Tr0
CTOJIOIA MATPHUIIbI, pe3YJIbTAT 3aMKUCATh B OJJTHOMEPHBIN MAaCCUB

16 Haiitu cpennune apudmerndeckue [OJIOKHTEIBHEIX  SIICMEHTOB KaX01
CTPOKH MaTPHILIbL, PE3YJIbTAT 3aNIMCATh B OJJHOMEPHBIN MAaCCUB

17 HaiiTu cpenHue reomMeTpuyecKue YeTHBIX 3JEMEHTOB KaXKJ0ro CToJ0Ia

MATPHIIbI, pE3yIbTAT 3aMKUCaTh B OTHOMEPHBIA MACCHUB
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IIpooonxcenue mabauyor 8

1 2

18 Haittu cpennue reomerpuyeckue HECTHBIX JJIEMCHTOB KOXKI0U CTPOKHU
MAaTpPHIIbI, pE3YJIbTAT 3aMMCATh B OJTHOMEPHBIN MAaCCHB
HailTu cymMMy 4YE€THBIX MOJIOKUTEIBHBIX 3JIEMEHTOB TJIABHOW AMAroHaIu

19 |marpuilpl, pe3ysbTaT YMHOXHUTh Ha MPOU3BEICHHE HEUYETHBIX HJIEMEHTOB
MOOOYHOM JUaroHaIu
Haiitu npou3BeeHUE YETHBIX MOJIOKUTEIIBHBIX AJIEMEHTOB IJIAaBHOM J1MAro-

20 |HaMM MaTPHUIIBI, K PE3yJbTaTy IPUOABUTH CYMMY HEYETHBIX JJIEMEHTOB I10-
OOYHOIl JUaroHaIu

1 HaiitTu MuHMMAaJIbHBIC YETHBIC %HaquHﬂ KaXJIOTO CTOJ0IIa MaTPHIIbI; pe-
3yJIbTAT 3alUCaTh B OJJHOMEPHBIA MAaCCUB

2 Haittn MakcuMmalibHbIC He‘-IeTHBIevSHa‘-IeHI/ISI KKJOTO CTOJIOIAa MaTPHIIBL;
pe3yabTaT 3alKicaTh B OJITHOMEPHBIN MACCHUB

23 Hantnu MuHHMMalIbHBIE YETHBIE v3Ha‘IeHI/I$I KaXJIOW CTPOKM MATPHULBIL;, pe-
3yJIbTAT 3alUCcaTh B OJJHOMEPHBIA MAaCCUB

24 Haiitu MakcumajbHbIC HG‘IGTHLIUC 3HAYCHUA KaXIOW CTPOKU MaTpPHIIbI; pe-
3yJIbTAT 3alMCaTh B OJJHOMEPHBI MAaCCUB

75 Haiitu yacTHOE OT JeleHNUsT MaKCUMaJILHOTO 3JIEMEHTA TJIaBHOM JUaroHaiau
MaTpHUIIBl HA MUHUMAaJIbHBIN JIEMEHT MTOOOYHON JTUarOHAIH
Haiitu cymMy HEUETHBIX IMOJ0KUTEIBbHBIX 3JIEMEHTOB TVIABHOW AMAroHaIu

26 |maTpulbl, K pe3yabTaTy MPUOABUTH MPOU3BEIACHUE HEUYETHBIX 3JIEMEHTOB
1MOOOYHOM AUArOHAIN
Havitn npon3BeieHne 4ETHBIX MOJOKUTEIBHBIX JJIEMEHTOB IJIABHOW JUAaro-

27 |HaNMM MaTPUIIbI, Pe3yJIbTaT YMHOKHUTh HA CYMMY YE€THBIX 3JIEMEHTOB 1T000Y-

HOU nuaroHaiu

Ilpumeput evinonnenus 3a0anus

1 HaiiTu MakCUMaJIbHBINA MOJIOKUTEIBHBIN 3JIeMEHT MaTpulibl A(5,4), HO-

MCpa CTPOKH U CTOJI6I_Ia, 1€ OH HAaXOAHUTCA.

Program lab5 1;

Uses Crt;

Type matr = array [1..5,1..4] of integer;
Var a:matr; 1,j,imax,jmax,amax:integer;
Begin

clrscr;

writeln('Beenure marpuny:");

for 1:=1 to 5 do for j:=1 to 4 do read(a[1,j]);
writeln('Mcxonnas matpuna:');

fori:=1to 5 do
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begin for j:=1 to 4 do write(a[1,j]:3); writeln end;
imax:=1; jmax:=1; amax:=a[1,1];
for 1:=1 to 5 do for j:=1 to 4 do
if (a[i,j] > amax) and (a[1,j] > 0) then
begin amax := a[i,j]; imax := i; jmax :=j end;
if (imax = 1) and (jmax = 1) and (a[1,1] < 0) then
writeln('TlomoXuTEIbHBIX 2JIEMEHTOB HET.") else
begin
writeln("MakcuManbHbIN 2JIEMEHT MaTPUIlHl = ',amax);
writeln('OH pacruronokeH Ha epeceyeHnH ', imax,
' cTpokH U ',jmax,' cTonona.")
end
End.

2 HailiTu MakCUMaJIbHBIEC SJIEMEHTBI KaX a0 cTpoku MaTpullsl A(5,5). Pe-
3yJIbTAT 3alucaTh B Maccus B.

Program lab5 2;
Uses Crt;
Type matr = array [1..5,1..5] of integer;
mas = array [1..5] of integer;
Var a:matr; b:mas; 1,j,jmax,amax:integer;
Begin
clrscr;
writeln('BBenute matpuiy:');
for 1:=1 to 5 do for j:=1 to 5 do read(a[1,]);
writeln('Mcxonnast matpuna:');
for 1:=1 to 5 do
begin
for j:=1 to 5 do write(a[i,j]:3); writeln
end;
for 1:=1 to 5 do
begin
jmax:=1; amax:=al[i,1];
for j:=2 to 4 do if a[1,j] > amax then
begin
amax := a[1,]]; jmax :=j
end;
b[1]:=amax
end;
writeln('Tlony4yennsiit Maccus:');
for 1:=1 to 5 do write(b[1]:3);
writeln
End.
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1.6 JIabopaTopHas padora 6. O0padoTKa pa3/IM4YHBIX MACCUBOB C UC-
NMOJIb30BAHMEM MOANPOrpamMm

Teopemuueckue ceedenusn —[1,c. 79 —83;2,c. 53 -61].

3aoanusa k pabome. B nipuBeicHHBIX B Ta0d. 9 3a/1aHUSIX BBOJI HCXOIHBIX

JAHHBIX U UX KOHTPOJBHBIN BBIBOJ ODOPMUTH KaK MPOIEIyphl, a 00pabOTKy — B
Bujie QYyHKIUUA WM MPOIEeAyphl. [IpuBecTH Kak MHHHMYM JIBa TECTUPYIOIIUX
puMepa.

Tabauya 9 — Bapuanmul 3a0anuti

Bap. 3ananue

1 2

0 Haiitn xonndecTBa 4ETHBIX J€MEHTOB B MaccuBax A, B, C, a 3aTteM — ux
cpenHee apuhMeTHuIecKoe

1 BorauciuTh OporleHT YeTHBIX 2JIEMEHTOB B MaccuBax A, B, C. Onpenenutsb
MaKCUMAJIbHBIA U3 HUX

5 Haiitn xonuuecTBa IMOJIOKUTEILHBIX 3JIEMEHTOB B MaccuBax A, B, C, a 3a-
TEM — UX CpeiHee apuhMETHUIECKOE

3 |Onpeaenuth CyMMY MaKCUMAaJIbHBIX YETHBIX 2J1€MEHTOB MacCHBOB A, B, C

4 Haiitu cpegHee reoMeTpuyecKkoe HEYETHBIX 3JIEMEHTOB Ka)J0r0 U3 MAaCCH-
BOB A, B, C. Onpenenute UX CyMMy

5 Haiitu cpeanee apudmeTnaeckoe 3JIEMEHTOB TJIaBHBIX TUAroHalIeld MaTPUIL
X, Y, Z u onpenenuth HAaMOOJIbIIICE U3 HUX
IToncuuTaTe 4KMCIIO TOYEK, HAXOAAIMXCSA BHYTPHU Kpyra pagnycoM R =2 n

6 |C LEHTPOM B HAuale KOOPAMHAT, KOOD/MHATEI TOUCK BBECTH B MACCHBbI
X(20) 1 Y(20). PaccTrosiHue OT LIEHTPA K TOUYKE BBIYUCIISITH B MOJMPOTPaAM -
Me-(pyHKIIUH
OnpenennTs MaKCUMAJIbHBIA U3 TIEPUMETPOB JIECATH TPEYTOJbHUKOB, BEp-

- [IIMHBI KOTOPBIX A, B, C 3agansl koopauHatamiu (X, v) B MaccuBax: AX(10),
AY(10), BX(10), BY(10), CX(10), CY(10) coorBercTBeHHO. Ilepumerp
CTOPOH TPEYTOJIbHUKA BHIYUCIIATH B MOJANporpaMmme-GOyHKIUU

3 Hansl Tpu matpunsl X, Y, Z. Pacnedarats Ty U3 HUX, B KOTOPOH OOJBIIE
HYJIEBBIX 2JIEMEHTOB

9 Hanel Tpu Matpuusl A, B, C. Berauciurs A!l+!B!HHIC!H, roe X! —
MaKCHUMAJIBHBIN 110 MOJYJIIO JIEMEHT MaTPHUIIbI
Jmuubl cropon 10 TpeyronpHukoB 3amanHbl B MaccuBax A[10], B[10],

10 C[10]. Haiitn cyMMy JJIMH MEIHAH Ka)JAOTO U3 TPEYrOJIbHUKOB U ONpeEie-
JUTh MAKCUMAJIbHYIO U3 HUX (JTMHA MEIUaHbl, TPOBEICHHON K CTOPOHE a,
paBHa: 0.5 / 2b*b+2c*c—a*a)

1 B xaxnaom n3 maccuBoB A, B u C HailTu MakCUMaJIbHBIN 110 MOJYJIIO dJie-
MEHT U BBIUECTh €0 U3 KAXKJOr0 AJIEMEHTa COOTBETCTBYIOIIErO0 MACCUBA

12 B xaxnoi u3 matpun X,Y U Z HalTH CyMMBI 3JIEMEHTOB, JICKAIIUX HUKE

IJIaBHOM TMaroHaju. BeIYMCINTH NPOU3BEACHHUE MOJYUYCHHBIX 3HAYCHUN
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IIpooonocenue mabn. 9

Bap. 3ananue

JlaHbI TpU KBaJgpaTHbIE MAaTPULLI X, Y, Z. JUUIs KaXKA0M U3 HUX HAUTU CYyMMY

13 |31€eMeHTOB, Jie)KaluX BBIIIE IJIABHOW JTUArOHAIIM, ONPEACTUTh MaKCUMallb-
HYIO U3 HUX.
3aganbl Tpu MaccuBa A, B u C. Beruucnurs:

min(B) + max(C), ecnmu min(A) < max(B);
14 |7
max(A) + min(C), B IpOTUBHOM CITy4ae.

3necy min(X) — MUHUMAIBHBINA, @ max(X) — MAaKCUMAJIBHBIN 3JIEMEHT Mac-
CHBa

15 BBIYHCIATD cpeaHee apudMeETHUYECKOE MPOU3BEACHUN MMOJOKHUTEIbHBIX,
KpaTtHbIX 3 35eMeHToB MaccuBoB A, B u C

16 B xaxmont marpune X,Y u Z HailTh HOMEp CTOJIONA, COACpKAIIMK Hau-
00JIbIIIee KOJIMYECTBO MOJIOKUTEIBHBIX 2JIEMEHTOB

17 B xaxxnom MmaccuBe A, B n C HaliTH MHAESKC MaKCUMAaJIILHOTO 3JIEMEHTa U
CJIOXKUTH 3TH UHJICKCHI

18 Haittn MakcumanbHOE 3HAYEHUE CPEIHHX T'€OMETPUYECKHX YETHBIX 3JIe-
MeHTOB MaccuBoB A, Bu C

19 Haiitu cpeanee apudmeTrueckoe KOJIMYECTBO MOJOKUTEIbHBIX, KPATHBIX 3
3JIeMeHTOB MaccuBoB A, B u C

20 Haiitn HamOosbliiee 3HaAYCHUE CPEAM CYMM MOJOKHUTEIbHBIX JJIEMEHTOB
0OOYHBIX THaroHajger kBaapaTHbiXx MaTpuil X, Y u Z
OnpenenuTh KOJIUYECTBO TOYEK, IMOMABIIMX BHYTPbh BEPXHEM 4acTH Kpyra

21 |paguycom R = 4 u ¢ ueHrpoM B Havaine koopauHaT. KoopauHaThl TOYEK
BBECTH B MACCUBBI X U Y
Hansl Tpu maccuBa A, B u C. ChopmupoBats maccussl Al, Bl u Cl1, co-

22 |meprKalliue MOJ0KUTEIbHbIE HEYETHBIE 3JIEMEHThI MaccuBOB A, B u C coot-
BETCTBEHHO

23 B maccuBax A, B u C kaxx/plif 3JIeMEHT pa3iesiuTh Ha CpeiHee apu(pMeTH -
YECKOE AJIEMEHTOB MAacCHBa

24 B kaxpnoun u3 tpex MaTIBI/IH X, YuZz Haﬁvm MHWHUMAJIBHBIN 3JIEMEHT U pa3-
JICJINTh HAa HETO KaXKJIbIM MOJOXKUTEIbHBIN SJIEMEHT MATPHUIIbI

75 [ToacuuTaTh KOIWYECTBA AJIEMEHTOB B MaTpuliax X, Y U Z, 3Ha4€HUS KOTO-
PBIX HAXOAsATCs B UHTepBajie [—3, 15]

26 B kaxnoit u3 tpex MaTEI/Iu X, YuzZ HaI‘/:I’TI/I MAaKCHMAaJIbHBIA 3JIEMEHT U pa3-
JICJINTh Ha HETO KaXKJIbIM OTPULIATEIbHBIN 2JIEMEHT MAaTPUIIbI

27 B xaxnoiut matpunie X, Y U Z HAaUTH HOMEP CTPOKHU, COJEPIKALLEN HAUMEHD-

ICC KOJIMYCCTBO OTPHUIATCIbHLIX 3JICMCHTOB

Ilpumep evinonnenusn 3a0anusn

Hansl Tpu MaccuBa — A (15), B (10), C (7). Halitu cymmy BX Makcumab-

HBbIX YETHBIX JJICMCHTOB.
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Program labb6;
Uses Crt;
Type mas = array [1..15] of integer;
Var a,b,c:mas; mc:integer;
Procedure InMas (var m:mas; n:integer; mas_name:char);
Var i:integer;
Begin
writeln('BBenure maccuB ';mas _name, 'u3 ',n,' 3J1eMEHTOB:');
for i:=1 to n do read(m[i])
End;
Procedure OutMas (m:mas; n:integer; mas_name:char);
Var i:integer;
Begin
writeln('"MaccuB ';mas_name, ":');
for 1:=1 to n do write(m[i]);
writeln
End;
Function MaxChet (m:mas; n:integer):integer;
Var i,max:integer;
Begin
max:=-maxint;
for 1:=1 to n do if (m[i] > max) and (m[i] mod 2 = 0) then max:=m[i];
if max=-maxint then MaxChet:=0 else MaxChet:=max

End;

Begin
clrscr;
InMas(a,15,'A"); InMas(b,10,'B"); InMas(c,7,'C");
OutMas(a,15,'A"); OutMas (b,10,'B"); OutMas (c,7,'C");
mc:= MaxChet(a,15)+ MaxChet(b,10)+ MaxChet(c,7);
writeln('CymmMma: ',mc:3);

End.

1.7 JlabopaTopHas padora 7. O6padoTka CUMBOJILHBIX U CTPOYHBIX
JTAHHBIX

Teopemuueckue ceedenusn —[1,c. 83 -92;2,c.71 —-76].

3aoanua k padome. COCTaBUTh NPOTPpaMMy, KOTOpasi BBOJIUT CTPOKY
CHUMBOJIOB, BBITMIOJHSET €€ 00paboTKy B COOTBETCTBUU ¢ Taba. 10 u 3aTeM BbIBO-
JUT PE3YIIbTATHI.
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Tabnauya 10 — Bapuanmul 3a0anuti

Bap. YciaoBue 00padoTKH

1 2

0 |YnanuTh Bce CUMBOJIBI — UG PHI

1 |YnanuTh Bce CUMBOJIBI, HE SIBISIIOIIUECS IUPPAMHU

2 |Ynanuth yeTHbIE ITUQPHI

3 |Ymamuth Bce cUMBOJIBI OT «I» 1o «N»

4 | YanuTh BCE 3HAKH «T» U «—»

5 |Ymamute Bce OYKBBI «X» U «Y»

6 |Yaaiuth Bce 3HAKU «1», 34 KOTOPBIMHU ClIeyeT Iudpa

7 |Ynanuth Bce OykBbI «By, mociie kKoTopbix HaxoauTcst Oyksa «Cy»

8 |3amenuts Bce mapbl «AB» Ha «Cy»

9 |Yaanuth Bce CUMBOJIBI, HE SBJISIIOLIMECS JIATHHCKUMU OYKBaMU

10 |YmamuTe 3HAKH «+» U «—»

11 |TloxcuuTtarh, CKOJIBKO pa3 BCTPEUAKOTCS CUMBOJIBL «H» U «—»

12 3aMeHUTh BCE€ BOCKJIMIIATENbHBIE 3HAKU («!») Ha CUMBOJ «*», a CUMBOI
«TOYKa» («.») — MHOTOTOYHEM (TPH TOUKH «...»)

13 |Haiitu mo3unuio (HOMep MepBoro cuMBoJia) couetanus «MMM»y

14 |BbIsICHUTB, UMEETCS JIU B CTPOKE nocyie1oBaTebHOCTh «I A Thy

15 Ornpenenuth, BXOJIUT JIU B CTPOKY OYKBa «A», U MOJICYUTATH KOJTUYECTBO
poOeIoB

16 BpIICHUTB, BXOIUT M B CTPOKY Iapa COCEACTBYIOIIKUX cUMBOJOB "HO"
unu «OH»

17 BoisicHUTB, €CTh M B CTPOKE yJABOCHHBIE CUMBOJIBI (TIapa COCEACTBYIO-
IIMX OJIMHAKOBBIX CHMBOJIOB), HAIEYaTaTh UX

13 BobisicHUTh, UMEETCSl JTU B CTPOKE Mapa COCEACTBYIOLIUX CHMBOJIOB 3alis-
Tasg U 1BOETOUME (K, :»)

19 |Ynanuth BCE CUMBOJIBI «+», @ CAMBOJIBI, HE SIBJISIFOIIUECS «1», YIBOUTh
[TocnenoBaTeIbHOCTH CHEAYIONIMX JPYT 3a JPYroM MpoOesoB 3aMEHUTH

20 |omHuM mpoOesoMm (T.e. YAUIUTH BCe MPOOEIbI, CIEIYIOIINEe HENOoCpe/l-
CTBEHHO 32 ITPOOEIIOM)

71 [Toacuurtare oO0Iee KOJUYECTBO BXOXKJIEHUW B CTPOKY CHUMBOJIOB «A,
«a», «B» n «B»

22 |YpanuTth U3 CTPOKH BCE CABOEHHBIE, CTPOCHHBIE U T. JI. CHMBOJIbI

23 Haiitn no3umuto (Homep CI/IMBOJ’Iaz, B KOToupoﬁ HaxXOoauUTCs IepBas 3alsi-
Tas, U HOMEp MO3UIIMHU C MOCJICIHEN 3asIToi

24 |Ypanuth Bce CUMBOJIBI «*)», a CUMBOJIBI, HE SBJISIIOIIUAECS «*», YIBOUTH
BceTraButh npoGen mociie KakaI0ro CUMBOIA «.» «,» «!» miH «?», eciu 3a

25 |[9TMUMH CHMBOJIAMH HE cleAyeT mpoden (T. €. cleayeT JiroOOW CHUMBOIL,
KpoMme npobeia)

26 |3aMeHHUTH BCE MHOTOTOYHS (TPU TOUYKH «...») OTHUMHU TOUKAMHU

27 BceraBuTh mocnie KakIoro CMMBOJIAa TOYKH («.») OJMH CHMBOJ TpoOera

(« »), eciy mocje TOYKHU HET mpobenia
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Ilpumepul 6vinonnenus 3a0anus

1 OmnpenenuThb, CKOJBKO pa3 B 3aJlaHHOM CTPOKE CUMBOJIOB BCTpEUaACTCS
cioBocoueranue "NC".

Program lab7 1;

Uses crt;

Var st:string; 1, k: integer; c:char;

Begin
writeln('BBenure cTpoky cuMBOJIOB:');
readln(st); k :=0;
for 1:=1 to length(st)-1 do

if copy(st,i,2) ="UC' then k := k+1;

writeln('3aanHoe cioBocodeTanue BCTpeTuioch 'k,' pas.');
¢ :=readkey

End.

2 VYpanuth U3 3aJJaHHON CTPOKHU CUMBOJIOB BCE HU(DPHI.

Program lab7 2;
Uses crt;
Var st:string; i: integer; c:char;
Begin
writeln('BBenure cTpoxy cuMBOIIOB:');
readlIn(st); 1:=1;
while 1 <= length(st) do
if (st[i] >="'0") and (st[i] <="'9") then delete(st,1,1)
elsei:=1+1;
writeln('Tlonyuennas crpoka:');writeln(st);
¢ :=readkey
End.

1.8 JIaGopaTopHas padora 8. @aiiibl 1 (ailjioBble THUINBI JAHHBIX
Teopemuueckue ceedenun —[1,c. 93 —102;2,c. 100 —121].

3adanua k padome. Jlannas paboTta COCTOMT U3 JBYX 3ajaHuil (Tpo-

IpaMMm).
3aoanue 1

Bapuanum 0— 8. ChopmupoBats (Daitn u3 Moaysaed 1enblx 4uces, HalTu
<ycnoBue A> (tabiu. 11).

Bapuanm 9 — 16. llpuHsB, 4TO KOOPAMHATHI TOUYEK HA MJIOCKOCTH 33Jak0T-
Csl IBYMS YMCIIAMU X M 'y, COCTaBUTh MPOrpaMMy, KOTOpast BBOJUT C KIIABUATYPbI
KOOPJIMHATHI TOYEK U 3aIMMCHIBAET MX IMOCJIEA0BATENbHO B (haiii: cHauyaja X, a
3areMm y. [locne 3aBepiiieHust BBOJIa OCYIIECTBISIETCS MPOocMoTp (haiina u ero 0o-
paboTKa B COOTBETCTBHH C Ta0I. 12.
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Bapuanum 17 — 27. ChopmupoBath (aiiia u3 nociaeoBaTeIbHOCTH

(—1)**0.3*/(k+1). Haiitu <ycnosue B> (tabin. 13).

Tabauya 11 — Bapuanmol 3a0anutl

Bap. Yciaosue A
0 |Cymmy KOMIIOHEHTOB (haiiia
1  |KonmyecTBO YETHBIX YHCEN CPEAN KOMIIOHEHTOB
2 |KonnmyecTBO HEYETHBIX YHCEI CPEIM KOMIIOHEHTOB
3 |CyMMy KBaIpaTOB HEUETHBIX YHUCEI
4 |CymMmy KBagpaTOB YETHBIX YHCEI
5 |Cpennee apudmMeTnyecKkoe 3HaU€HUE KOMIIOHEHTOB C YETHBIMU HOMEPAMH
6 |HaumbGonpinee n3 3Ha4YeHUH KOMIIOHEHTOB C YeTHBIMU HOMEPAMH
7 |HammMenbliiee U3 3HaYCHUM KOMIIOHEHTOB C HEUETHBIMUA HOMEPaMHU
8 |lIpousBeneHrEe KBaAPATOB KOMIIOHEHTOB
Tabauya 12 — Bapuanmol 3a0anutl
Bap. Oopabdorka
9 [ToacunTaTh KOJWMYECTBO TOYEK, MOMANAIOIIUX B KPYr paauyca 4 ¢ lLeH-
TPOM B Hayaje KOOpJAUHAT
10 [HaiiTu cymMMy pacCTOSHUM KOKA0W TOYKH OT IIEHTPA KOOPAUHAT
1 [ToacyuTaTh KOJIMYECTBO TOYEK, IMOMAIAIOIIUX B MPSIMOYTOJILHUK, 00pa3o-
BAaHHBIM OCSIMU KOOPJAMHAT M IPSIMBIMU X =2 Uy =4
12 |Haiitu cpeanee oTkiioHeHueE (paccrosinue) Touek oT ocu OX
13 |HaliTu cpenHee OTKIIOHEHHE (PACCTOSIHUE) TOYEK OT LIEHTPa KOOPAUHAT
14 [ToacunTaTh KOJMYECTBO TOYEK, JIEKAIIUX BHE Kpyra paauyca 2 U C LIEH-
TpOM B TOUKE (2, 2)
15 |Haiitu cpennee oTkioHeHue (paccrosaue) Touek ot ocu OY
16 [ToacuyuTaTh KOIMYECTBO TOYECK, JICIKAIUX BHE TPEYTOJbHUKA, 00Opa30BaH-
HOT'0 OCSIMM KOOpPAMHAT U OpsiMOr y = 2x + 1
Tabauya 13 — Bapuanumol 3a0anutl
Bap. Yciaosue B
17 |CyMMy KOMIOHEHTOB (haiisia
18 |IIpon3BeneHne KOMIIOHEHTOB (haiisa
19 |Cymmy KBagpaToB KOMIIOHEHTOB (haiina
20 |Moaynp cymMmmMbl KOMIOHEHTOB QDaiia
21 |KBagpat npousBe/ieHHs] KOMIIOHEHTOB (haiia
22 |HaumOGonpiuii n3 KOMIIOHEHTOB (aiina
23 |Haunbonpmuii 3 KOMIIOHEHTOB C HEYETHBIMU HOMEpaMHU
24 |Cymmy HamOOJIBIIIEr0 M HAMMEHBIIIETO M3 3HAYCHUY KOMIIOHEHTOB (haiisia
25 |Cpennee apudmeTndeckoe Moaysiei KOMIIOHEHTOB (haiiia
26 |KBagpat MakcMMaJIbHOIO U3 KOMIIOHEHTOB (haiina
27 |KBagpaTHbIil KOPEHb U3 CYMMBI KOMIIOHEHTOB (paiiia
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Ilpumep evinoanenusn 3a0anus

CdopmupoBath ¢aiis U3 KBaapaToB IEIbIX YUCEN; HAUTH CyMMY YETHBIX
Yucea U KOJIMYECTBO HEUETHBIX YMCENI Cpeu KOMIIOHEHTOB (aitna. [Ipusnakom
KOHIIa BBOJIa HH(OpMaIu B (ailyl cCuuTaTh BBOJ] YKCIIA «HOJBY.

Program lab8a;
Uses crt;
Var f: file of integer; x,s,k: integer; c:char;
Begin
clrscr;assign (f,'lab12.dat');rewrite (f);
writeln ('BBenure niensie uncna. [Ipusznak konma sBoza - 0');

repeat

read (x) ;x = sqr(x);write(f,x)
until x = 0;
reset(f);
writeln('Cogepxxumoe daiina:');
s:=0; k:=0;
while not eof(f) do

begin

read (f,x);write (x:4);

ifxmod2=0thens:=s+xelsek:=k+1
end;
close (f); writeln;
writeln ('CymMMa yeTHbIX uncen: ',s);
writeln ("KonuaecTBo HeueTHBIX uncen: ',K);
¢ :=readkey
End.

3aoanue 2

Cosznath (haitsn ¥ BBIIOJHATH €r0 00pabOTKYy B COOTBETCTBUU C Tadid. 14.
OO6paboTka 3akimroyaeTcst B BbIOOpe U3 (aiiia U BeIJaye Ha SKpaH TpeOyemoi
uH(popmaru. BapuanTsl cTpyKTyphl (ailia npuBeaeHsl B Ta0m. 15.

Ilpumeuanus:

1 Ecmu B Tabn. 14 HanucaHo «3aJaHHBINY (3alaHHBIA TOPOJ, 3aJaHHAas
rpynmna u T. 1I.), He0OX0IUMO OpraHN30BaTh BBOJI JAHHOTO C KIIaBHATYPHI.

2 B 3amauax, rae peub WAET O BO3pacTe, HEOOXOIUMO BBIYUCIUTH BO3-
PacT Kak pa3HOCTb MEXK/Yy 3aJJaHHON JaTOi (F0JI0M) U TOJIOM POXKICHUSI.
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Tabnuya 14 — Bapuanmul 3a0anuti

Bap.
Bap. P 3ananue
CTPYKT.

1 2 3
Crucok abuUTypUEHTOB, KOTOpbIE MPOILIM MO KOHKYpPCY Ha 3a-

0 1 JAHHYIO CIEUUAIbHOCTD (CIalIM K3aMEH HA OLICHKY HE HUXKE 3a-
JAHHOW MUHHMMAaJIbHOM )

1 ) Cnucok CTyJIEHTOB 3aJJaHHOW TPYNIbI, POJUBIIUXCS paHEE 3a-
JAHHOT'O rojia

5 3 Cnucok kadeap nepBoro Kopryca, Ha KOTOpbIX paboTaeT MEHb-
e 10 coTpyIHUKOB

3 4 CHMCOK KHMT 33JIaHHOTO aBTOPA, U3JIAaHHBIX 3a MOCJIEIHUE S JIET

4 3 Crucok xadenp 3agaHHOro ¢akyiabTeTa, Y KOTOPBIX MPOIEHT
OCTENEHEHHOCTH MpenojaBareiiei He npespimaet 50 %
Crucok abUTypHUEHTOB W3 33JaHHOTO TOpojia, KOTOPBIE MPOIILITU

5 1 M0 KOHKYPCY (CIajid K3aMEH Ha OIIEHKY HE HUKE 33JJaHHOU MU-
HUMAJIBHOW)

6 ) Cnucok jydmux (MMEIOIUX MaKCUMAaJbHbIE OLICHKH IO BCEM
npeaMeTaM) CTYJCHTOB 3aJaHHOM TPYIIIIBI

7 3 Cnucok kadenp BTOPOTO KoOpIyca, Ha KOTOPBIX padboTaeT
6ospiie 10 cCOTpYITHUKOB

2 4 CnucoK KHHUT 3aJIaHHOTO aBTOpa, MMeronmx oobem Oosee 300
CTpaHHII

9 3 Crmcok kadenp 3amaHHoro (akyabTeTa, Ha KOTOPHIX paboTaeT
MeHble 10 cOTpyIHUKOB

10 ) Cnucok CTyZICHTOB 3a/IaHHOM TPYMIIbI, POAUBIINXCS HE paHEe 3a-
JAHHOTO rojia

1 3 Cnucok kadenp 3aganHoro ¢akyyibTeTa, KOTOPbIE PacloiararoT-
Csl BO BTOPOM KOPITyCe
Crucok aOUTYpHEHTOB, KOTOpbIE HE MPOIUIM MO KOHKYpPCY Ha

12 | 3aIaHHYI0 CIEHHAIBHOCTH (CHAJIA PK3aMEH Ha OLICHKY HUXKE 3a-
JAHHOW MUHHMMAaJIbHOM )

13 4 Cnucok KHUT 3aJJaHHOTO aBTOpa, M3/IaHHBIX paHEe 3aJlaHHOTO
roja

14 3 Cnucok kadenp mepBOro Kopmyca, Ha KOTOPBIX paboTaeT
6ospie 10 cOTpyTHMKOB

15 ) Crnucok xyamux (MMEIOIUX MUHHUMAJIBHBIE OIIEHKHA IO BCEM
MpeIMETaM) CTYACHTOB 3a/IaHHON TPYIIIBI

16 1 Crrcok abUTypHEHTOB, MOJABIINX 3asBJICHUS HA 3aJaHHYIO CIie-
[IAAJIbHOCTh, KOTOPBIE OKOHYMWJIM IIKOJIY HE B TEKYIIEM IOy

17 3 Crmcok kadenp BTOPOro KOpIryca, Ha KOTOPBIX PabOTaeT MEHb-

me 10 coTpyTHUKOB
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Ilpooonocenue mabauywl 14

1 3

18 Crucok KHUT 33JJaHHOTO aBTOpa, UMEIONUX 00BEM B 3aJJaHHOM JHara-
30HE

19 Crnucok aOUTYpUEHTOB U3 33JaHHOTO TOpPOJia, KOTOPbIE HE MPOILIN MO
KOHKYpPCY (CIaau dK3aMeH Ha OICHKY HIXKE 3aJaHHOM MUHUMAJIbHOM)

20 Cnucok HeycrneBawIux (MMEIIIUX XOTs Obl OJHY HEYJOBJIETBOPH-
TEJIbHYIO OLICHKY) CTYZICHTOB 33/IaHHOW I'PYIIIIbI

71 Cnucok xadenp 3amaHHoro QaxkynbTeTa, Ha KOTOpPHIX paboTaer
6omsbiie 10 cOTpyIHUKOB

2 Crcok abuTypHEeHTOB U3 3aJaHHOTO TOPOJia, KOTOPBIE MOAIH 3asBIe-
HUS Ha 33JIaHHYIO CIIEHUAIILHOCTh

73 Crnucok ycneBarlMx (HE MMEIOIIMX HU OJHON HEYIOBIETBOPUTEINb-
HOM OIICHKH) CTYJICHTOB 3aJJaHHOM T'PYIITIbI

24 Cnucok kadenp 3agaHHoro (hakysbTeTa, KOTOpbIE pacIoyiaralorcs B
IIEPBOM KOpITyCe

75 Crucok aOUTYpHEHTOB M3 3aJIaHHOTO TOpOJa, KOTOPHhIE OKOHYMIH
IIKOJY HE B TEKYILIEM TOAY

26 Crucok kadenp 3agaHHOr0 (aKyabTETa, Y KOTOPHIX MPOIEHT OCTeTe-
HEHHOCTH MpenojaBaresne npessimaet 50 %

27 Cnucok kHur Anekcangpa CepreeBuya [lymkuHa, W3gaHHBIX B MO3a-
MPOLJIOM BEKE

Tabnuya 15 — Bapuanmol cmpyxkmyp
BapuaHT cTpYKTYpBI Crpykrypa ¢aiisa

damunus aOUTypueHTa

['ox poxnenus

1 MecTo KHUTEILCTBA

Crneuuansuoctd (1, 2, 3 M0 IpeANnoOYTEHHIO)
DK3aMeHaIMOHHAs OIlCHKA

@amuus CTyJICeHTa

['on poxaenus
Hassanue rpymisl
Ouenku no S npeameram

HasBanue xadenpsi

HasBanue ¢akynbTeTa

3 Pacnonosxenue (Homep Kopmyca)

Uwuciio coTpyAHUKOB BCETO

Uwncio COTPYAHUKOB CO CTETICHSIMH M 3BaHUSMHU

Ha3panue kHuru
damuus aBTopa
I'oxg n3panus
KonnyecTBO cTpaHuIy

28




1.9 3aganus 151 CaMOCTOATEIbHOM PAadOTHI

3aoaua 1
Onepamopul npuceausanusi, 6600 U 8b1600 UHGOPpMayUU

Tabauya 16 — Bapuanmol 3a0anutl

Bap. 3ananue
1 2
CocraBbTe IporpaMmy Jjisl PEIIeHUsI CUCTEMbI JIBYX JIMHEHHBIX YpaB-
HEHUMU:
Oax+ by = c,
i
Ndx+ey= f.
e JBYMSl HEU3BECTHBIMHU X, V. 3HAYCHHUE HEWU3BECTHBIX HAXOJATCS IO
dbopmynam:
ce- b af - cd
A= ae- bd,x- —f,y= f—
A
Cuwnraiite, uto A # 0.
[ToacuuTaiiTe, CKOIBKO OUYKOB HaOpayia komaHaa «CoKoJ» B IEPBOM
Kpyre 4eMIHuoHaTa Mo XOKKEH0, €CJIM U3BECTHO, YTO 71 BCTPEUY OHA BbI-
2 |urpasa, n BCTpeY Mpourpaja, k BCTped 3aKOHYWINCh HUYBUMHU, TOJIa-
rasi, YTO 3a BBIMTPBIII KOMaHJa MOJIydyaeT 2 04ka, 3a HU4bl0 — 1 0uKo,
3a npourpsiil — ) 0OYKOB.
[TycTh M3BECTHBI IIMHBI CTOPOH 4, b, ¢ TpeyronbHUKa. Beraucioure
BBICOTHI ATOTO TPEYTOJBHHUKA TTO (pOpMyIaMm:
2
hy = =\p(p = a)p-b)p-e),
2
3 hy = 2N PP~ a)(p=b)(p- o),
2
he = =p(p = a)p-b)(p- o),
at b+ c
e0e p = ———
2
. atb b-c
4 Haitgure x 13 nmponopiuu = .
X atc
5 Ckouibko npo1ieHToB 0T A + B — C npuxoautcs Ha A? Ha B? Ha C?
CocTaBbTe IpoOrpaMMy BBIYMCICHHSI UJCATBHOTO Beca 4YeJIOBEKA IO
6

€ro POCTy, MPHU yCIIOBUH, UTO: HMoeanvHulil gec (k2) = Pocm (cm) — 100.
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Ilpooonocenue mabn. 16

1 2
CocraBbTe NporpaMmy JIJisi BRIYUCICHUSI BPEMEHHU ¢ BCTPEUH aBTOMO-
Owiel, MBIKYIIMXCS PaBHOYCKOPEHHO HAaBCTpeuy JpYyr APYry, €Ciu
U3BECTHBI UX CKOPOCTH V| U V,, YCKOPEHUA a; U 4, U HAYAIBHOE pac-
cTosiHue S Mexay HUMHU. PaccrosiHue S| MpOWIEHHOE EPBBIM aBTOMO-
ousieM, BEIYUCIISAETCA 110 hopMyIie
2
S,= Vs A
2
paccTosiHue S,, MPONUJEHHOE BTOPHIM aBTOMOOUIIEM, BBIYUCIISAETCS O
7 bopmyie 2
S, =Vt Gl
2
Bpewms ¢ BcTpeun aBToMOOUIIeH OnpeeNsieTcss U3 ypaBHEHUS
2 2
vyt Mo ge Hvzﬁ 22t H
2 2
- (Vi V) # (V) V)P4 (ay + )28
OTKyza t = .
a, ta 2
Bol nonoxunu geasru B CoepOaHk Ha CPOUYHBIN JCTIO3UT HA KBapTall
8 |u3 pacu€ra 24 % ronoBbix. CocTaBbTe IpOrpaMMy, KOTOPasi BBIYUCIUT
NPUYMUTAIONIYIOCS BaM uepe3 4 Mecsilia CyMMY.
PosHnuHas nena My»ckoro koctioMma cocrasisieT R rpusen. Topro-
9 |Basg HaneHka marazuHa coctaBisieT T % oTr ontoBou neHbl. CoCcTaBbTE
porpaMMy ONpeesICHUs] ONTOBOM IIEHbI KOCTIOMA.
3apriaTa COTpyJHUKA YaCTHOM (PUPMBI COCTABIISIET I' TPUBEH B Me-
10 |csm. CKOJIBKO JAEHET OH MOJYYMT 3a MOJIr0Jla MOCJE BIYETA HAJIOTOB B
pazMepe t % exxeMecsIuHO U § %6 3a mojroja’?
1 JlaHbl KOOPJIMHATHI BEPIIMH HEKOTOPOTO TPEyroyibHUKA. Brrunciure
€ro MepuMeTp.
Ilycts cmemano V, JIUTpPOB BOABI TeMmIleparypel t; ¢ V, JmuTpamu
12 |Boasl Temmepatrypsl t,. CocTaBpTe MpPOrpamMMy BBIUYKCICHUS 00beMa U
TEMIEepaTypbl 00pa30BaHHON CMECH.
Onpenenurte CTOMMOCTh Ha00pa, B KOTOPHINA BXOJST CIAEAYIOLTNE
KOH(EThl (CTOMMOCTb YIaKOBKHU cocTaBisieT U rpH.):
HazBaumue Bec Croumoctn
[TerpoBckue 200 K rpH. (1 k1)
13 Boponexckue 300 P rpu. (1 kr)
Yaponetika 250t R rpH. (1 k1)
daxken 150 r B rpa. (1 kr)
Jlactouka 200 r L rpH. (1 kr)
YnakoBka — U rpH. (1 kr)
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14

CKOJIbKO BpEMEHM B MHUHYTax 3aTPAaTUT ILIKOJbHUK Ha JOPOry OT
LIKOJIBI 10 CTJIMOHA, €CJIM 3TO PACCTOSIHUE COCTABJISAET S KM, & CPEIHSS
CKOpPOCTb JIBUKEHUSI IIKOJIbHUKA — V xm/u?

15

[ToncuuTaiiTe, CKOIBLKO OYKOB HaOpasna KoMaHnaa «JluHamo» B mep-
BOM KpyTe ueMImoHaTa 1mo ¢pyt0oiy, €Cii U3BECTHO, YTO /1 BCTPEY OHA
BBIMTpaJIa, # BCTPEY IpOMIpaja, k BCTped 3aKOHYMIINCh HUYBUMH, I10-
jarasi, 4YTo 3@ BBIUTPBIII KOMaH/Ia MMOJy4YaeT 3 04yKa, 32 HU4bio — 1 0UKo,
3a MpourpeIi — ) OYKOB.

16

Cxonpko npoueHToB ot A — B + C npuxoaurcst Ha A? Ha B? Ha C?

17

JlaHbl KOOpPAMHATHI BEPUIMH HEKOTOPOTO TPEYroJIbHUKA. Brruncinre
€ro IIoUIa/lb.

18

JlaHBI KOOpAMHATHI BEPIIMH HEKOTOPOI'O TPEYTOJbHUKA. Berunciure
BBICOTBI 3TOTO TPEYTOJIbHHKA 10 (POpMyJiaM, MPUBEICHHBIM B BapUAHTE

3.

19

Bro1 nonoxxunu nenpru B COepOaHK Ha CPOUHBIN JACTIO3UT HA MOJIT0/1a
u3 pacuéra 12 % romobix. CocTaBbTe NPOrpaMMy, KOTOpPasi BBIYMCIUT
IPUYUTAIONIYIOCS BaM CYMMY depe3 6 MecsIeB

20

Boluncnure IiMHY OKpPYKHOCTH, IJIOIIAAb Kpyra, oObeMm Iiapa 3a-
JAHHOTO pajuyca.

21

JlaHo HaTypaibHOE YMCIIO N, cocTodllee U3 mectu uudp. Onpenenu-
T€ YKCJIO COTEH U THICSIY B HEM.

22

Hano uucno f — yron B rpagycax. Omnpenenure CMEXKHBIH K HEMY
YIoJI B paiiaHax.

23

Briuucnure paccTositHue MexXay ABYMSI TOYKAMU Ha IJIOCKOCTH C
KOOpAuHaTaMu (X1, Vi) ¥ (Xa, Va2).

24

Onpenenure 4UCIIO, MOTYYEHHOE BBIMUCHIBAHUEM B OOPaTHOM MOPSIA-
ke 1nudp 3aJaHHOrO LEJIOro TpeX3Ha4yHoro uucia X. IIpucBoiite 3TO
YHCJI0 IEPEMEHHON M.

25

ITomeHnsiiTe MecTaMu 3HAYCHUS BCHICCTBCHHLIX IICPCMCHHBIX X U Y.

3aoaua 2
Ycnoeuwtit onepamop

Tabnuya 17 — Bapuanmul 3a0anuti

Bap. 3ananne

1

2

Beeaurte Tpu uncna. Ecnv oHM MOryT OBITH JJIMHAMU CTOPOH Mps-
MOYTOJIBHOTO TPEYTOJIbHUKA, BBIBEAUTE UX B MOPSIKE BO3PACTAHUS U
BBIYMCIIMTE IJIOMIA/Ib ITOJYYEHHOTO TPEYTOJIbHUKA.
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2

Beeaurte Tpu uucna. Eciu oHu MOryT OBITH JUIMHAMH CTOPOH OCTPO-
YTOJIBHOTO TPEYTrOJIbHUKA, BHIBEIUTE UX B MOPSAKE YOBIBAHUS U BBIUKC-
JIUTE IIJI0LIAIb IT0JYYEHHOTO TPEYTOJIbHUKA.

Beeaurte tpu uucna. Eciv oHM MOTYT OBITH IJTMHAMU CTOPOH TYIIO-
YTOJIBHOTO TPEYTOJbHUKA, BHIBEIUTE UX B MOPSAKE YOBIBAHUS M BBIUKC-
JIMTE IUIOIIA/Ib OJYYEHHOTO TPEYTOJIbHUKA.

Beeaure Tpu umcia. Eciu oHM MOTYT OBITH CTOPOHAaMH PaBHOCTO-
POHHETO TPEYTOJIBHUKA, BBIUMCINTE €ro IUIOIAAb U JJIMHY BBICOTHI.
BriBeauTe CTOpPOHBI, IUIOWIAAb U JUIMHY BBICOTHI B MOPSAKE BO3pacTa-
HUSL.

BBC}II/ITG TPpH 9uCJIia. Eciu onu MOT'yT OBITH JJIMHAMH CTOPOH PaBHO-
6eﬂpCHHOI‘O TPCYTOJIbHHUKA, BBIYHUCIINTC IJIMHBI €TO0 BBICOT. BBIBCI[I/ITC
JJIMHY OCHOBAHUS WU JJIMHBI BBICOT B ITIOPAAKC BO3PACTAHUS.

Beeaurte Tpu uucna. Eciu oHu MOryT OBITH JUIMHAMH CTOPOH pa3HO-
CTOPOHHETO TYNOYTOJBHOTO TPEYTOJbHUKA, BBIBEIUTE UX B MOPSIIAKE
BO3PAaCTaHMs ¥ BBIYMCIIUTE TIOA/b MOJYYEHHOTO TPEYTOJbHHUKA.

Beeaurte Tpu uucna. Eciu oHM MOTYT OBITh IJTMHAMU CTOPOH PaBHO-
O€IpeHHOr0 TYNOYI'OJbHOTO TPEYTOJbHUKA, BBIUUCIUTE €ro IUIOAdb.
BriBeauTe JUIMHBI CTOPOH M IUIOLIAb B IOPSAKE BO3PACTAHMS 3HAYCHUI.

BBC}II/ITG TPpH 49uCJIa. Eciu onu MOT'yT OBITH JJIMHAMH CTOPOH PaBHO-
6CHpCHHOI‘O OCTPOYT'OJIBHOI'O TPCYTOJIbHHUKA, BEIYUCIIUTC CIro INIOIIAAb.
BI)IBGI[I/ITG JJIMHBI CTOPOH M INTOIIAJb B IIOPAJIKE BO3PACTAHUA 3HAYCHUI.

Beeaurte Tpu uncna. Eciu oHu MOryT OBITH JUIMHAMH CTOPOH pa3HO-
CTOPOHHETO OCTPOYTOJBHOTO TPEYTOJIbHUKA, BBIBEAUTE UX B MOPSIIAKE
BO3PAaCTaHMs ¥ BBIYMCIIUTE IUIONIA/b MIOJYYEHHOIO TPEYTOJIbHUKA.

10

IlycTh maHbl KOOpAMHATHI TPEX TOYEK HA IUIOCKOCTH. Ecnu oHM MO-
I'YT ObITh BEPIIMHAMU MPSMOYTOJIBHOIO TPEYTOJbHUKA, BBIYUCIUTE €r0
IUIOIIA/b.

11

[TycTh maHbl KOOPJAWHATHI TPEX TOUYEK HA TUIOCKOCTH. Eciu oHM MO-
I'yT OBITH BEPIIMHAMU OCTPOYTOJIBHOTO TPEYTOJIbHUKA, BEIYUCIUTE €ro
IUIOIIAb.

12

IIycts maHbl KOOpAMHATHI TPEX TOYEK HA IJIOCKOCTH. Ecim oHM MoO-
TYyT OBITH BEPUIMHAMHU TYTOYTOJIHHOTO TPEYTOJbHUKA, BBHIYUCIUTE €TO
wionaabp. BeiBeauTe IMHBI CTOPOH B MOPSIKE YOBIBAHUS.

13

IlycTh maHbl KOOpAMHATHI TPEX TOYEK HA IUIOCKOCTH. Ecnu oHM MO-
I'YT OBITh BEPIIMHAMH PABHOCTOPOHHETO TPEYTOJIbHUKA, BEIUUCIUTE €r0
IJIOIIAIb U JUIMHY BBICOTHI. BhIBEUTE IIIMHBI CTOPOH, IUTONIAAb U JIJIH -
HY BBICOTBI B IOPSAJIKE BO3PACTAHUS 3HAUECHUM.

14

IIycTh aHbl KOOPAMHATHI TPEX TOUEK HA IUIOCKOCTU. EClIM OHM MOTYT
OBITH BEpIITMHAMU PAaBHOOCAPEHHOTO TPEYTOJbHUKA, BBIYUCINTE JJTMHBI
€ro BbICOT. BbIBEIUTE JJIMHBI OCHOBAHUS U BBICOT B MOPSJKE BO3pacTa-
HHS 3HAUCHUM.
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15

Ilycths 1aHbl KOOPAMHATHI TPEX TOUYEK HA IUIOCKOCTU. Eciau oHU Mo-
r'yT ObITh BEpIIMHAMU Pa3HOCTOPOHHETO TYMOYTOJIBLHOTO TPEYTOJIbHH-
Ka, BBIYUCIIATE €T0 IUIOMAIb.

16

IlycTh maHpl KOOpAMHATEI TPEX TOYEK HA IUTOCKOCTH. Ecnu oHM Mo-
I'yT OBbITh BEPIIMHAMH PABHOOEAPEHHOIO TYNOYTOJbHOIO TPEYTOJIbHH-
Ka, BBIYMCIIUTE €T0 IUIOIIAlb. BeIBEAUTE IIMHBI CTOPOH U IUJIOIIAJb B
NOPSIAKE BO3PACTAHUS 3HAYEHU .

17

IlycTh naHbl KOOPAMHATHI TPEX TOYEK HA IUTOCKOCTH. Ecinu oHM Mo-
r'yT ObITh BEPIIMHAMH PaBHOOEIPEHHOTO OCTPOYTOJIBHOTO TPEYTOJib-
HUKa, BBIYUCIIUTE €ro IUIOWaab. BeIBeAUTE JIMHBI CTOPOH U IUIOIAb
B MIOPSIKE BO3pACTaHUsI 3HAYCHHUI.

18

IlycTh manpl KOOpAMHATEI TPEX TOYEK HA INIOCKOCTH. Eciu oHM mo-
I'yT ObITh BEPIIMHAMU Pa3HOCTOPOHHETO OCTPOYTOJIBHOIO TPEYrOJib-
HUKA, BBIYMCINUTE €T0 IJIOIIA/Ib.

19

[Tycts manbl Tpu uyucna. Ecaum oHM MOTYT OBITH JJIMHAMH CTOPOH
TPEYTOoJIbHUKA, ONIPEACIIUTE €ro BUJI (Pa3HOCTOPOHHUM, paBHOOEAPEH-
HBI, PAaBHOCTOPOHHMI). BBIUMCINTE MJIMHBI €r0 BBICOT M Haleya-
TaliTe WX B MOPSIKE YOBIBAHHUSI.

20

[Tycth manbl Tpu uyucna. Ecaum oHu MOTYyT OBITH JUIMHAMH CTOPOH
TPEYTroJbHUKA, ONPEAENIUTEe €ro BUJ (IPSIMOYTOIbHBIN, TYHOYTOJIb-
HBI!, OCTPOYTOJIbHBIN). BhIuncinTe JIMHBI €r0 BBICOT U HameyaTanTe
WX B IOPSJIKE YOBIBAHMSI.

21

IlycTh maHpl KOOpAMHATEI TPEX TOYEK HA ILNTOCKOCTH. Ecinu oHM Mo-
I'yT ObITh BEPIIMHAMU TPEYTOJIbHUKA, ONPEJEIUTE €ro BUJl (pa3HOCTO-
pOHHUM, paBHOOEIPEHHBIA, PAaBHOCTOPOHHUI). Bhrumciute IUHBI
€ro BBICOT U HaleyaTaiiTe uX B MOpsiAKe yObIBaHUS.

22

IlycTh maHbl KOOPAMHATHI TPEX TOYEK HA IUTOCKOCTU. Ecinu oHM Mo-
ryT OBbITh BEpIIMHAMH TPEYTOJIbHUKA, OMpENeIuTe €ro Buj (mpsiMo-
YTOJbHBIN, TyNOYTOJIbHBIN, OCTPOYTOJIbHBIN). BeIUuuCINTE JIMHBI €r0
BBICOT W HareyaTaiTe uX B MOPsiIKE YObIBAHUS.

23

CocTtaBbTe mporpammy, KoTopasi onpesesnsia Obl BUJl TPEYroJbHUKA
(paBHOCTOPOHHUH, paBHOOCAPEHHBIH, Pa3HOCTOPOHHUMA, TPAMOYTOJIb-
HBIH, TYIIOYTOJbHBIA, OCTPOYTOJBHBII), €CIIA MO JAHHBIM TPEM OTPE3-
KaM €ro MOYKHO IIOCTPOHUTb.

24

IIycts pgaHbl KOOpAWMHATBHI TPEX TOYEK Ha TIOCKOCTH. COCTaBbTE
nmporpaMmy, KOTopasi ornpejensiia Obl BUJ TPEyrojbHHUKA (PaBHOCTO-
POHHUM, paBHOOEIPEHHBIN, pa3HOCTOPOHHUM, TPAMOYTOIBHBIHN, TYIIO-
YTOJIbHBINA, OCTPOYTOJIBHBIN), €CIIM TaHHBIE KOOPAMHATHI BEPIIUH M03-
BOJISIFOT €0 IOCTPOUT.

25

IlycTh maHbl KOOpJAWMHATHI BEPIIMH 4YeThIpeXyroyibHuka. CocTaBbTe
porpaMMmy, KOoTopasi ompejeiisuia Obl, SIBJASIETCA JIM 3TOT YeThIpeX-
YTOJIbHUK IPSIMOYTOJIbHUKOM.

33




3aoaua 3
Onepamopul yukna

Tabnauya 18 — Bapuaumul 3a0anutl

Bap.

3aganue

1

2

ak-l
2k-1 2

Iycts a,=a,=l;a,=a, 1 eoe k = 23,... Haiimure mpowus-

BeICHUE ap*a *...*a,.

Breruucnure niuHy KpUBOM, COOTBETCTBYIOMIEH PyHKIIUM y = f(X) HA
oTpe3ke [a,b/, npubINKEHHO 3aMEHUB KPUBYIO JIOMAaHOM, MOTYUYEHHOM
B pe3yJibTare pa3OueHus oTpe3ka /a,b]/ Ha n paBHbBIX YacTeH.

[TycTh manbl BemecTBeHHbIE uncia a, b (b > a), narypansnoe n. Ilo-
nyaure (f1+ £+ ... + f,)*h,
b- a N at (i-0,5h
9f," - . > 51
1+ (a+ (i- 0,5h)

=12,...,n

riae h=

[Tycts mano uenoe uucno m > 1. [lonmyunre nHambonbiee 1enoe £,
npu koTopom 4* < m.

Onpenenute, B KaKyl0 HaHOONBIIYIO IEIIYIO MOJOKUTEIBHYIO CTe-
NIEHb MOKHO BO3BECTH YHCIIO b, YTOOBI pe3yibTaT HE MPEBOCXOIMI 3a-
JAHHOW BeJW4uHbI a (b < a).

ITycTh AaHO BEMIECTBEHHOE YMCIO X W HATYPAJIbHOE YHCIO 7. BBbI-
YUCJIUTEC:
(x-2)(x-4)...(x- 2n)
(x-D(x-3)...(x-2n-1)

HYCTB JaHbl BCIICCTBCHHBIC YUCJIA 4, h, HaTypaJIbHOC YHUCIIO 7. BrI-
YUCJINTC!:

f(a)+fla+h)+fla+2h)+... +fla+nh), tae f(x)=(’+1)cos x.

KopeHp HEKOTOpPOro ypaBHEHMS HAXOIUTCSA IOCIEHOBATEIIbHBIMU
3
2-x,
NpuOIMKEeHUsAMU 10 popmyite x, ., = — Hanmummre nmporpamMmmy
JUI HAXOXKJIEHUSI TAKOTO MPUOIMKEHHS] KOPHSI, IPU KOTOPOM Pa3HOCTh
IO MOIYJII0O MEXAYy JBYMS COCEIHHUMH MPHOIMKEHUSAMU HE IIpe-
Bocxoaut 107, a HauanpHOE npubImKenne X, = 1.

CropoHa NnpaBWIBHOTO BIMCAHHOIO MHOTOYT'OJIBHUKA C YABOECHHBIM
YHUCJIOM CTOPOH BBIPAXKAETCS 4epe3 CTOPOHY HUCXOAHOTO MHOIOYIOJIb-
HUKA a,, a PaJuyC ONUCAHHON OKpYKHOCTH R B BuJe (POpMyIbl

2
a, - \/ 2R - 2R.IR? - ‘Z_ Bpruncnure IvMHY CTOPOHBI MPABUIBHOTO

BIMCAHHOTO 48-yTroJIbHUKA.

10

Hunmuaap oovema 1 umeet BoicoTy h. Onpenenute paauyc oCHOBa-
HUS WJIMHJIpA JUIs 3HadeHuit h, paBubix 0,5; 1; 1,5; ...; 4,5; 5.
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11

Croco6 mocieaoBaTeNbHbIX MPUOIMKEHUI TMO3BOJIIET HAXOJUTh
KOPEHb ISITOW CTENEHU U3 TIOJIOKUTEIBHOTO YKCiia a NMPUOIMKEHHO 110

+

bopmyne Xn+1 = 5 X [Tpu 5TOM pa3HOCTh MEXKIY X» U /(g

T
5x,

5

10 a0COJIFOTHOM BEJIMUUHE HE MPEBOCXOAUT 2 ax,,, — x,|. CocraBb-

T€ MPOTPaMMYy BBIUUCIICHUS KOPHS MATON CTETIEHU U3 YKCIia a ¢ TOYHO-
cTbio 10 107 ¢ 3a1aHHBIM 3HaUeHueM Kk, MIPUHUMAS
Omin(2a,0.95), a < 1,
g
x,=0 a/5,1<a< 25,
H al/25,a> 25.

12

[IycTe nano HatypanpHOe unciio n. [lomyunTe HanMeHbLIEE YUCIIO
BH1a 25, MPEeBOCXOIAIIEE .

13

[Tycth nano HarypaiabHOE YuCiO n. Beiunciure: 1 2 +2 3 4+,
+ne..*2n.

14

Hanumure nmporpammy aJisi BBIYMCIEHUS] KOPHS N-M CTENIEHU U3 T10-
JJOKUTECIJIBHOTO YHUCJIa a, HOJ'IB3Y$ICB IIOCJIICA0OBATCIIBHBIMHA HpI/I6HI/I)KeHI/I-
n-1 a

Xy ¥ ———, k=0,1,2,... 10 coBHazeHUs COCE-
n nx;

IMU Xjir1 —

HHUX HpH6J’IH)K€HHfI C TOYHOCTBIO €, €CJIM 3aaHO HAYaJIbHOC HpI/I6J'II/DK€-
HHUC Xj.

15

[lycte maHo HaTypaibHOE uMclio n. BeiOpocuTe U3 3amucu 3TOro
gucia uudpel 3 U 7, OCTaBUB MPEKHUM MOPSAJIOK OCTAIBHBIX HUGDP.
Hanpumep, u3 uncna 3 171 507 377 nomxHo noxyuntbes 1150.

16

[Iycte mano HatypanpHOE umcio n. Haiinure HamMmeHsluee cpenau

) k
uncen k° Slan + —H, k=12,...n.
0 n(j

17

[Tyctb mano HaTypaibHoe uncno n. Haiigute ab; + ab, + ... + azb,,
rac ar= b= 1,

1
a, - —H b, t Ea,ﬂ@, b, = 2a; +b_,k=12,.,n

18

[TycTh gaHbI LIETbIE YKCa X, Xa, X3, ..., Xs5. BBIYUCIUTE BETUYHHY:
X1(X2+ X3)(Xa+ X5+ X¢)...(Xag+ Xa7F ... + Xss).

19

ITycts x,= 0,3; x,=—-0,3; x;=1 + sin(x;— 1), 1= 3,4,... Cpeau uncen
X1, X2, ... , X100 HaWaUTE OJIMKAMIIEe K KAKOMY-HUOYIb IIEJIOMY YHCITY.

20

i-1 . G-1 . o
: + s1n(.—),z = 1,2,...,n, toe n 3amano. Haiaure
i+1 i+1

CYMMY BCCX ITOJIOKHTCJIBHBIX YHMCCII a;.

Ilycte a, =
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21

ITycTh 1aHO HaTypajabHOE YKMCIO N U BellecTBeHHOe uucio X. Cpe-
2k . o o
m ancen: e sin(x?'"), 20e k = 1,2,..., n, Haiiaure Gmmkaiimee K

KaKOMY-HHOY b 1IEJIOMY YHUCTTY.

22

[TocnenoBaTenbHOCT, 4YHMCEN a;, a2, ..., aj00 3aJlaHa (PopMyIioif
a,= sin’(3k + 5) — cos(k* — 15), k = 1,2,...,100. Onpenenure, CKOIBKO
YJICHOB MOCJIEA0BATEIBHOCTU ¢ HOMepamu 1, 2, 4, 8, 16, ... uMeIOT 3Ha-
yenne, meubiiee 0,25.

23

JlaHO BeIIeCTBEHHOE MOJIOKHUTENbHOE umcio b. IlociaemoBarens-
HOCTb a;, 4y, a3, ... 00pa3oBaHa 10 3aKOHY:

1
a=b,a=a._ -—+,i=23,..

i-1 \/;

Haitgure nepBbiil OTPULIATENIBHBIN WIEH MTOCIEI0BATEIbHOCTH

24

JlaHo BeliecTBeHHOE oTpulaTenbHoe uucio b. IlocienoBaresns-
HOCTb a1, &y, a3, ... 00Opa30BaHa MO 3aKOHY:
ai-] t1
1- sin’i
Havinre nepBblid HEOTPULIATEJIBHBINA YWICH ITOCJIEN0BATEILHOCTH

a =b,a -

25

[Ipu HexoTOpbIX 3a1aHHBIX X, N U E, onpenensieMbIx BBOJOM, BBbI-
yucaute cymMmy N cllaraéMbIX 3a/IaHHOTO BHJIA, @ TAKKE CyYMMY TEX
clIaraeMbIX, KOTOPBIE MO a0COMIOTHOUW BenuunHe Oosnbine E. s BTO-
poro ciry4asi BBIIIOJIHUTE CYMMHPOBaHUE )i ABYX 3HaueHHH E, oTiau-
YaIOIKXCA Ha MOPSAOK, U IIPU 3TOM OIPEACIUTE KOJIUYECTBO ClIarae-
MBIX, BKJIIFOUEHHBIX B CyMMY. CpaBHHUTE pe3yibTaThbl C TOUYHBIM 3HaYe-
HUueM (yHKLUWH, JJI1 KOTOPOH JJaHHas CymMMma OIpeaesseT NpuOInKeH-
HOE€ 3HAUYEHME IMpH X, JiexalieM B uHtepsaiie (—R, R).

. 2 4 6
mzl_x_.{.x_—x—'i'... (R:OO).
. 3 s T

3aoaua 4
Pecynapuvie munwt oannvix. O0OHomepHvlie maccuevl

Tabauya 19 — Bapuaumul 3a0anutl

Bap.

3ajanue

2

[IycTh JaHbl BEIIECTBEHHBIC YUCHA X1, X2, ++vy Xny Yis Y25 «- -5 Yy Tl 25 ..o,
In. BBISICHUTE, €CTh JIM HA TUIOCKOCTH TOYKA, MPUHAJJIC)KAIIAsI BCEM KPY-
ram Cy, Co, ..., Cp, [JI€ C; UMEET LIEHTP C KOOPJAUHATAMHU X;, Vi ¥ PAJINYC T;.
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[TycTb maHbl BENIECTBEHHBIC YNCHA a1, 2, ..., A2y DTH TOYKHU OIpEJIe-
JISIFOT N UHTEPBAJIOB YHCIIOBOM OCH (a1, a2), (a3, a4), ..., (Q2n-, A2n). SABISICT-
Csl T MHTEPBAJIOM O00beIuHEHNE ITHX nHTepBaoB? Eciu na, To yka3aTh
KOHITbl 00BETMHEHHOTO HHTEPBAJIA.

[lycTh naHbl BElIECTBEHHbIE YUCHA &1, @2, ..., don. ITU TOUKHU OMpEJIE-
JIAIOT N UHTEPBAJIOB YUCIIOBOM OCH (a1, a2), (a3, Q4), ..., (Q2ni, a2n). IMEIOT-
Cs JIM TOYKH YUCIIOBOW OCH, MPUHAIEKAIINE IO KpalHEeW Mepe TPEM Ka-
KUM-HHOYh W3 JaHHBIX MHTepBanoB? Eciam ma, To ykazaTh KaKyro-HH-
Oy/b U3 DTUX TOYEK.

[lycTh naHbl LieNbIE YUCHA a4, Ay, ... , a,. [lycTh M — HaubosbIIee, m —
HauMmeHbllee u3 Hux. [loyunTte B mopsiaKe BO3pacTaHUs BCE LIEJIbIE YUC-
Ja u3 uHTepBasia (m, M), KOTOpbIe HE BXOJAT B MOCJIEA0BATEIHLHOCTD 4,
dp, ..., dp.

IlycTh naHbl KOOPAMHATHI UEHTPOB N OKPYKHOCTEH U UX PATUYCHI.
OnpenennTe YUcio NepeceKarIINXCsl OKPYKHOCTEM.

IIpucBoiite nepeMeHHOM t 3HaUCHUE true, eciii B HEKOTOPOM MacCHUBE
HET HYJIEBBIX 3JIEMEHTOB U IIPU 3TOM MOJIOKUTEIBHBIE 3JIEMEHTHI UEPEay -
IOTCA C OTPULATEIbHBIMHM, B MPOTUBHOM CJIy4yae MHPUCBOWTE 3HAUYCHUE
false.

[lycTh UMeErOTCS IeCSITh TUPh BECOM i, a,, ..., aj0. O003HAYUM Yepe3
Ck YUCJIO CITIOCOOOB, KOTOPHIMU MOKHO COCTaBUTH Bec k, TO ecTh cx — 3TO
YUCJIO PEIICHUN ypaBHEHHUS a;X; + aXp + ... + a;0Xi0 = K, T/1€ X; MOXKeT
npuHuMaTh 3HadeHus O unu 1 (1= 1,..., 10). [lonyuure ¢y, ¢, ..., Cio.

[IpsiMast Ha TUTIOCKOCTH MOXKET OBITh 3aJaHa YpaBHEHHEM ax + by = ¢,
rje a, b oTHOBpEMEHHO HE paBHBI HYIIO, a, b, ¢ — 1emnble. I1ycTh qaHbI KO-
3 PUIUEHTHI HECKOIBKHUX MPSAMBIX a;, by, Ci, a2, by, €2, ..., an, by, Co. Ompe-
JEIUTE, UMCIOTCS JIU CPEAN ATUX MPSIMBIX COBIAAAIONINEC WIIH ITApaJIICiTh-
HEIE.

[Ipsimast Ha TUIOCKOCTH MOKET OBITh 3aJlaHa ypaBHEHHEM ax + by = ¢,
r7ie a, b OTHOBPEMEHHO HE paBHEI HYJIIO, a, b, ¢ — menkie. [lycTh mans! KO-
3 GUITUEHTHI HECKOIBKHX MPSMBIX a;, by, Cy, a2, by, Ca, ..., @y, by, Cu. Ompe-
JCIATE, UMEIOTCS JIM CPEIIN 3TUX TMPSAMBIX TPH, MEpeceKaronuecs B O1-
HOU TOYKE.

10

IlycTp naHbl HaTypajJbHOE YHWCIO N, LEIBbIE YHUCIA A, Xi, X2, ..., Xn.
Ecnu B nociae10BaTeNbHOCTH X1, X, ..., Xn €CTh XOTS OBl OJJMH YJIEH, PaB-
HBIM 4, TO NIOJIyYUTE CYMMY BCEX WJICHOB, CIEAYIOIIUX 3a MEPBBIM TAaKHUM
YJICHOM, MHA4Y€ — HAIUTE MUHUMAJIBHBIM CPEIY HEYETHBIX YUCEI MOCTIe-
JOBATEIbHOCTH X1, X2, - .-, Xn.

11

HYCTL HaHbI OCJIBIC 9YUCJIa a1, A2, ..., dy, CPCAN KOTOPBIX MOI'YT OBITH
IIOBTOPAIOIIUCCA. CocTaBbTe HOBBIA MAaCCHB U3 4YUCCJI, KOTOPBIC BXOIAT B
IMOCJICAOBATCIIbHOCTD 11O OJHOMY pa3y.
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2

12

[lycTh naHbl LI€bIE YUCA a;, a2, ..., an, CPEAU KOTOPHIX MOTYT OBITh IO-
BTOpstomuecsa. CoCTaBbT€ HOBBIM MACCUB U3 YHCEIN, B3SATHIX IO OJHOMY U3
KQKJ0M IPYIIbI pABHBIX WIEHOB JAHHOUW MOCJIEA0BATEIbHOCTH.

13

[TycTh maHbl HaTypaibHBIC YKcia k, n, BEIIECTBEHHBIC YUCHA a;, Q, ...,
axn. [loyuuTe mocaeaoBaTeIbHOCTh Min(ay, as, ..., ak), MIN(Ak+1, k2, ...,
a2k), min(ak(n_1)+1, cees akn).

14

[TycTh maHbl HaTypaibHBIC YKCIA K, N, BEIMIECTBEHHBIC YUCIA a;, a, ...,
axn. llolyuuTe mocnegoBaTeIbHOCTh mMax(a;, a, ..., ak), max(ax+1, Ak,
.oy A2K), max(ak(n_1)+1, ...y Akn).

15

[TycTh maHbl HaTypalbHBIC YKCia k, n, BEIIECTBEHHBIC YUCHIA a;, a, ...,
akn. [lomyunTe min(a; + ax+ ... + Ak, Ak+1, Aki2y ey A2k -« v vy Akn-l)+1y - - -
akn).

.

16

[lycTh nanbl HaTypanbHbIEe YKMcia k, n, BEIIECTBEHHbIC YUCHA a;, Q, ...,
. [lomyuure max(a; + ax +...Ft Ak, A1, Aki2y - .vp Ay - ey Ak(n-1)+1s =« s
akn)

17

[TycTh maHbl HaTypaibHBIC YKCIA K, n, BEIIECTBEHHBIC YUCIA a;, as, ...,
akn. [lomyumute mocnemoBarenbHOCTh min(max(a;, a, ..., ax), max(ax:i,
k2, ..., Ak), max(ak(n_l)ﬂ, ..., Akn)).

18

[lycTh manbl HaTypaibHbIC YKCa K, n, BEelIECTBEHHbIE YUCIA a;, a2, ...,
akn. [loMydymTe mocieaoBaTeabHOCT, max(min(a;, a,, ..., ax), min(Qx:i,
Ak+2y ey azk), min(ak(n_l)H, ceey akn)).

19

HYCTB JaHa IIO0CJICAO0BATCIbHOCTD YHCCII. Bce ee 9JICMCHTBI, HC PAaBHbLIC
HYJII0, IICPCHECUTEC, COXPaHsiA UX IMOPAAOK, B HA4YAJIO I[aHHOﬁ IIoCJacaoBa-
TCJIBbHOCTH, 4 HYJICBBIC — B KOHCII.

20

[lycTh uncnoBas mpsiMas pa30uTa Ha MPOU3BOJIBHBIE OTPE3KH TOUYKAMHU
ai, a, ..., y. BBIICHUTE, KAKOMY M3 OTPE3KOB MPUHAJIEKUT JaHHAS TOUKA
X.

21

B maccuBe U3 n 37€MEHTOB MOJACUYUTANTE KOJIUYECTBO YETBEPOK i, i+,
Qi+2, Qi+3, UWAYIUX MOJAPS WIEHOB, U3 KOTOPBIX BCE YICHBI PABHBI.

22

B MaccuBe 13 n 3JIEMEHTOB TOJICUMTAUTE KOJIUYECTBO YETBEPOK i, Ai+1,
Qi+2, Ai+3, UAYIIUX MOJIPAJT YICHOB, U3 KOTOPBIX BCE YJIEHBI PA3JIMYHbI.

23

[Ipon3BONIbHBIM  BBITYKJIBIA MHOTOYTOJIBHUK 33JlaH  KOOpJAWHATaMU
CBOUX BEpIIMH Ha IJIOCKOCTH. HailauTe camyro JUIMHHYIO TMarOHAIb JaH-
HOTO MHOTOYTOJIbHUKA.

24

HpOI/ISBOHBHBIﬁ BBIHyKHBIﬁ MHOTI'OYT'OJIbHUK 3aldH KOOpJAWHATaMH
CBOMX BCPHIMH Ha IINIOCKOCTH. HaﬁHHTe CaMYI0 KOPOTKYIO AHWAroHaJib
JaHHOI'O MHOI'OYTI'OJIbHHMKA.

25

Bpruncnure miomans Nporu3BOJIbHOIO BBITYKIOIO MHOTOYTOJIBHUKA, 3a-
JTAHHOTO KOOPJAMHATAMH CBOUX BEPIIWH Ha IJIOCKOCTH, Pa30MB MHOTO-
YIOJIbHUK Ha TPEYTOJIbHUKHU.
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3aoaua 5
Jleymepnuie maccuewt. Ilpouedypor u hynkuyuu

B KaXI0OM H3 IIPCHAIIOKCHHBIX HHIKC Baﬂ;aHI/If/'I HCHOHLSYﬁTC IMpoLCaAypPhI

BBO/JIda ¥ BBIBOJA 3JICMCHTOB MATPHUIbI 110 CTPOKaM.

Tabauya 20 — Bapuanmuol 3a0anuti

Bap.

3aganue

2

[Tposepbre cBoiicTBO (A")' = A, re A — ucxoanas Matpuna (n X n),
T o3nauaer TpaHcnoHupoBaHue. Mcnomns3yiite npoueaypy TpaHCIIOHUPO-
BaHUSI.

[TycTh 3a1aHa BemecTBeHHAst Matpula A (n X n). YOOpsiAOYUTH 3Jie-
MEHTBI MaTPHIIGL: a) IO HEYObIBAHUIO 3HAUYEHUN MaKCUMAaJIbHBIX 3JIEMEH-
TOB B CTpPOKax; b) mo HeyOBIBAHUIO CYMM 3JIEMEHTOB CTPOK.

B 3agannoit matpuiie A (n X n) onpeaeauTe KOJIUIECTBO CTPOK, KO-
TOpBIE YHOPSIAOUEHBI MO Bo3pacTaHuio. VMcmosb3yiiTe moamporpammy
MIPOBEPKH YIIOPSTOUCHHOCTH CTPOKH.

B matpuiie A (n X n) onpeaenuTe KOJIMYECTBO CTPOK, JIEMEHTHI KO-
TOpoH 00pa3yroT apudmerrueckyro nporpeccuto. Mcnons3yiite noampo-
IrpaMMy IPOBEPKHU CTPOKHU.

B 3aganHo# matpuiie A (n X n) HaliAUTE MAaKCUMYM U3 BCEX MHUHU-
MaJIbHBIX AJIEMEHTOB MATPHIIBI IO CTOJIOIAM.

B 3aganHoif maTtpuiie A (n X n) HaRIUTE MUHUMYM BCEX CyMM abco-
JIOTHBIX BEJIMYMH 3JIEMEHTOB MAaTPUIlLl MO cToi0mam. JJjisi HaXoxKaeHus
CyMMbI a0COJIOTHBIX BEJIWYUH CTOJIOLA HCIOJIL3YWTE MOAIporpam-

MY-(YHKITHIO.

[ToacuuraiiTe KOJIMYECTBO CTPOK MATPUIBI A (N X n), 2JIEMEHTHI KO-
TOPBIX 00Pa3yI0T MOHOTOHHYIO IOCJIEA0BATENbHOCTD. [l onpeneneHus
(hakTa MOHOTOHHOCTH HCIIOJIb3YHTE NOAIPOrpaMmy.

YmnotHute mMaTpuily A (n X n) BIeBO U BBepX. {15 BbISBIEHUS HY-
JIEBBIX CTPOK M CTOJOIIOB MCIIOIB3YHTE MOAMPOTPaMMYy.

DneMeHTHI MaTpuIlbl A (n X n) BEIYUCISAIOTCA 1O PopmyTie
Aij=sin(i*)) (i,j = 1,2,3, ..., n).
TpeOyercs:
a) cpopmupoBaThs MaTpuily B:
B 7o Au(id =123, m);
jf

0) BBIBECTH Ha IevaTh MaTpHIlbl A u B.

10

[IpoBepbTe, ecTh mu B MaTpuile A (n X n) CTPOKH, HE COIEpKaIIUe
0oJiee IByX OTPUIIATENBHBIX AJIEMEHTOB. J1JisT TPOBEPKU CTPOKU HCTIOIb-
3YUTE MOMITPOTPAMMY.
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2

11

[Tycts gana matpuma A (n x n). [loctpoiiTe BEKTOp, KaXKIblii 3JIEMEHT
KOTOPOT'O COJIEPKUT HAUMEHBIIUI MO a0COJIOTHOMW BETUYMHE DJIEMEHT
CTPOKH.

12

CocraBbTe NporpaMmy MoMcCKa MUHUMAJIBLHOTO 3JIEMEHTA, PACIIOI0KEH-
HOT'O TIOJT TJIAaBHOM JWAaroHajabl0, U MaKCUMAaJbHOTO 3JIEMEHTA, PacIioJio-
’KEHHOT'0 HaJ| TJIABHOW JUAroHaJIbIO 3aJJaHHOM BEIIECTBEHHOW MaTpHUIbI A
(n x n).

13

Ilycts 3amana BemiecTBeHHas MaTpuua. PaccmarpuBasi ee Kak BEKTOP
CTPOK, YIIOPSI0YbTE €€ M0 KOTUYECTBY HEUYETHBIX AEMEHTOB B KX 101 CTPO-
KeE.

14

Ornpenenute HOMEpa CTPOK B MATPHUIIE, B KOTOPHIX SJIEMEHTOB, MTPHUHA/I-
Jexantux oTpesky [A, B], Oomnbiie, yeM 3JIeMEHTOB, MPUHAAJICKAIIUX OT-
pe3kam [—oo; A], [B; «].

15

ITIycte mana matpuua A (n x n). ITocTpoiiTe JTOrHYECKUil BEKTOP, KaxkK-
JbIA 3JIEMEHT KOTOPOr0 NPUHUMAET 3HAYEHHE true, eCIM Cpeu JIEMEHTOB
1-i1 CTpOKM MaTpuilbl A €CTh XOTs OBl JIBa paBHBIX, U 3Ha4YeHHE false — B
OPOTUBHOM ciiydae. Bocmonb3ylTech jormueckoi (yHkuuen, KoTopas
JUISL 1-i CTPOKH BBINOJHSET YKA3aHHYIO POBEPKY.

16

[Iycts nana matpuna A (n x n). IToctpoiiTe BEKTOp, KaKIbIi 3JIEMEHT
KOTOPOIO paBeH HauOOJbIIEMY KOJIMYECTBY PAaBHBIX AJIEMEHTOB B COOT-
BETCTBYIOIEH cTpoke MaTpuilbl A. Bocnonb3yiitech PyHKIIUEH, KOTOpas
OIPEJIENISIET 3TO KOJIMYECTBO B 1-M CTPOKE MAaTpULIbl A

17

[Tycts nana matpuma A (n x n). [locTpoiiTe moruyeckuil BEKTOp, Kax-
JIBIN 3JIEMEHT KOTOPOT'O PaBEH true, €CliM B CTPOKE CYIIECTBYET AJIEMEHT,
JEISIIMA BECh MACCUB Ha JIB€ YaCTH C OJUHAKOBOM CYMMOM 3JIEMEHTOB B
KaXXJIOM.

18

[IpoBepbTe, BEPHO JU, YTO KOJIUYECTBO CTPOK MaTpuIlsl A (n X n), B KO-
TOPOM BCE YMCJIA HEYETHBIE, KPATHO 33JAaHHOMY YHUCIY X.

19

[lycts nana matpuna A (n x n). [locTpoiiTe TOrMyecKuid BEKTOp, Kax-
JbIA AJIEMEHT KOTOPOIro paBeH true, eciu Cpelu 3JIEMEHTOB COOTBETCTBY-
IOIEN CTPOKU MaTpHUIbl A €CTh XOTs Obl OJMH DJIEMEHT, MPUHAJICKAIUN
orpesky [0,5; 1], u false — B mporuBHOM ciy4dae. Bocronb3yiTech Jiorude-
CKOM (yHKIMEH, JeNIalolIe COOTBETCTBYIONIYIO TPOBEPKY B 1-U CTPOKE.

20

Ilycte mana marpuna A (n x n). [locTpoiiTe BEKTOp, KaXAbIA 3JIEMEHT
KOTOPOT'O paBeH KOJIWYECTBY AJIEMEHTOB B 1-i CTPOKE MaTpULIbI A, HE TIPU-
Hajuiexkamux otpe3ky [0; 10]. Bocmons3yiiTech (QyHKUMEH, aenaromen
COOTBETCTBYIOILYIO TPOBEPKY B 1-i CTPOKE.

21

[Iycts nana matpuna A (n x n). IToctpoiiTe BEKTOp, KaKIbIi 3JIEMEHT
KOTOPOTO PaBEH CyMME JIEMEHTOB 1-i CTPOKH MaTpHIlbl A, OOJIBIINUX, YEM
3HAaYCHUE MHUHHUMAJIBHOTO JJIEMEHTa B 3TOM CTpPOKE. Bocmonb3yuTech
byHKLIMEH, onpeneNstonell COOTBETCTBYIONIYIO ONEpalui0 B KaXI0H
CTpPOKE MaTpuubl A.

40




IIpooonocenue mabn. 20

1 2
[lycth nana matpuna A (n X n). YOOpsAa04bTe CTPOKH MO HEYOBIBAHUIO
22 |cymm 1udp 35I€MEHTOB 3TOM CTpoku. Bocnonw3yiitech QyHKIMEH, omnpe-
JISJISIFOIIEH /1151 KKJIOTO YKClia CYMMY ero udp.

Haneuaraiite ctpoku u cTonOiel Matpuiibl W (n X n), Ha NMepeceYCHUH
KOTOPBIX HAXOAATCS MAKCHUMAJIbHBIE M MUHUMAJbHBIE 3JIEMEHTHI, €CIIU
3JIEMEHTHI MAaTPUIIbl BEIYUCIISIIOTCS 110 GOopMyJIaM:

23 0% + j,i< j,
W, =0 1/2i0= J,
it 0> )
DnemMeHTHI MaTpuIlbl A (N X N) BBIYUCISIOTCS 110 hopMyIie
A;j=1*sin(j) + sin(i) (1,j=1,2,3, ..., n).
TpeOyercs:
a) copmupoBaTh MaTpuily B:
24 N
B, ———,(31j=123,...,n);
JA it

0) BbIBECTH Ha NevaTh chopmMupoBaHHble MaTpullbl A, B 1 ux npousse-
nenue A*B.

ITycte nana matpuna A (n x n), rae A;; = (—1)*i*j. IToctpoiite u BbIBe-

25 |nuTe Ha neyaTh MaTpully B, aleMeHTbl KOTOpOW ONpeessitoTCs Mo MpaBU-
ay: Bi;= Ai;* max Aix (1 <k <n).
3aoaua 6
Cmpoku, 3anucu, muoxcecmea. Q030p ecex npoil0eHHbIX Mmem
Tabauya 21 — Bapuanmol 3a0anutl

Bap. 3ananue

1 2

1 CocTaBbTe MpOrpaMMy BBIYUCIICHHS] CyMMbl HOMEPOB MECT, Ha KO-

TOPBIX B CJIOBE S CTOSIT IJIacHble OYKBBHI.

[IycTh BBOIUTCS MOCIEAOBATEILHOCTD YUCEN B AUana3zoHe oT 1 1o

255. Ilpusnak koH1a nocienoBarenbHocTd — 0. OnpenenuTe nepeMeH-

2 |HBIe MIN ¥ Max Kak MUHUMAJIbHOE U MaKCUMaJIbHOE U3 BBEJCHHBIX UH-
cen. Hamewaralite mo ogHOMy pa3y Bce 4YMclia W3 HMHTEpBaja (min,
max), KOTOpble He ObLIIN BBEICHBI.

[IycTh BBOAMTCS MOCIEAOBATEIBHOCT CUMBOJIOB. [Ipu3Hak koHUa

3 |mocnepoBarenbHOCTH — TO4Ka. HameuaTaiite Bce TaTUHCKHUE OYKBBI, KO-
TOPBIE €CTh B IAHHOMW MOCJIEI0BATEILHOCTH CUMBOJIOB.
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2

[TycTh 3amaHa mpoM3BOJIbHAS MOCIEA0BATEIBHOCTh CUMBOJIOB. [Ipu-
3HaK KOHIIA IIOCJIEIOBATEIbHOCTH — Touka. HameyaraiTe T€ CHUMBOJIBI,
KOTOpBI€ BCTPEYAIOTCA B JIAHHOW TIOCJIEIOBAaTEIBLHOCTH 00Jiee OTHOTO
pasa.

IlycTp nmaH TEKCT, 3aKaHYMBAIOIIMMCSA TOYKOW. TEKCT COCTOUT W3
CJIOB, pa3jeiieHHbIX mpoOenamu. CioBa MPEACTaBISAIOT COOON MPOU3-
BOJIbHYIO TMOCTIEA0BATEIbHOCTh CUMBOJIOB, OTJIMYHBIX OT mpobena. Ha-
neyaraiTe Bce CI0Ba, KOTOPbIE COCTOSAT M3 TeX XKe JIUTEP, YTO U MO-
cJieJIHee CIOBO TEKCTa.

IIycTte maH TEKCT, 3aKaHYMBAIOIIUKMCA TOYKOM. TEKCT COCTOUT u3
CJIOB, pa3zelieHHbIX mpobenamu. CI0BO MpeCTaBIseT co00i Mmocieno-
BaTEJIbHOCTh JATUHCKMX OykB. HameuartaiiTe Te cioBa, B KOTOpbHIE HE
BXOJIUT HU 0JIHA U3 OYKB MEPBOTO CIIOBA.

IlycTp nmaH TEKCT, 3aKAHUYMBAIOIIMMCA TOYKOW. TEKCT COCTOUT W3
CJIOB, pasfelieHHbIX npoOenamu. CI0BO — IMOCIENOBATENBHOCTh PYyC-
CKUX OykB (Kak CTpPOYHBIX, TaK W MponucHbIX). Hameuaraiite cinoBa,
UMEIOIME YETHBIM HOMEP, KOTOPbIE COCTOSIT TOJIBKO U3 MOBTOPSIOIIMX -
csi OYKB.

IlycTte HaH TEKCT, 3aKaHYMBAIOIIUKWCA TOYKOU. TEKCT COCTOUT u3
CJIOB, pazjienieHHbIX mpoOenamu. CIIOBO — MOCIEN0BATEIBLHOCTh Jia-
TUHCKHX OykB. Hamewaraiite cioBa TeKCTa, MMEIOIIUE HEUETHBIN HO-
Mep, B KOTOPBIX HET HU OJTHOM MOBTOPSIONIEHCs OYKBHI.

[IycTh 3a1aHa 1ENOYUCIICHHAs KBaJApaTHas MaTpHIla pa3MEPHOCTH N.
Haneuaraiite Bce 3Hauenus 1 (1 <1 <n), mpu KOTOPBIX 1-51 CTPOKA CUM-
METPHUYHA, a 1-i CToJIOCI YIIOPSA0OUECH MO YOBIBAHUIO.

10

[lycTh 3a/aHa 11eJ104nCIIeHHas KBaJipaTHas MaTpUlla Pa3MEPHOCTH M.
DJIEeMEHTbl MaTpullbl HaxoAsaTcd B Auana3zoHe ot 1 go 100. Hameua-
TalTe Bce IU(PHI U3 3aJJaHHOTO JIUara3oHa, KOTOPBIX HET HU B OJIHOU
U3 CTPOK 3aJJaHHOW MaTPHUIIBI.

11

ITycth 3amaHa 11e10uMCciieHHas KBaJpaTHas MaTpHUlla pa3MEPHOCTH .
N3BecTHO, 4TO 3HAYEHUs BJIEMEHTOB Marpuilbl He MeHbmie 0 U He
ooxnbire 30. HanewaTaliTe HOMepa T€X CTPOK MaTPHIIbI, KOTOPHIE COIep-
»KaT BCE ILICJIOYUCIICHHBIC AJIEMEHTHI, JIC)KAIUEe B JMANa30HEe OT MHHHU-
MaJIBHOTO 3JIEMEHTA PAcCMATPUBAEMOM CTPOKH JIO €€ MaKCHMaJbHOTO
aneMeHTa. Hampumep, pacCMOTpUM CTPOKM MAaTpHUIlbl Pa3MEPHOCTH 5.
Ecmu ctpoka coctout u3 anemeHToB 1, 3, 2, 5, 4, To €€ MUHUMAaJIbHbBIN
3JIEMEHT paBeH 1, a MakcumanbHbli — 5. 3HaueHus 2,3,4 Kak pa3 co-
CTaBJISIFOT BCE T€ YMCIIA, KOTOPBIE MOMAAa0T B MPOMEKYTOK OT 1 10 35,
MO3TOMY HOMEp TaKOM CTPOKM HEOOXOJAMMO HarmedataTh. Ecim ke
CTPOKA COCTOMUT M3 JIEMEHTOB 7, 6, 3, 2, 5, TO BECh AMAIa30H OT MUHHU-
MaJILHOT'O 2JIEMEHTA 2 0 MaKCUMAJIbHOT'O 2JIEMEHTA 7 HE 3aIlOJIHACTCS
MMEIOIINMUCS B CTpoKe 3HaueHussMu. He xBaraetr 3Hauenus 4. [1osto-
My HOMEP TaKOW CTPOKH IevaTaTh HE CIECAYET.
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12

[Iyctp 3amaHa cuMBOJIBHAS KBajJpaTHas marpula pasmepHoctu n. Ha-
MeYaTanTe 3JIEMEHTHl MATPUIIbI, JIEKAIME HA €€ [JIaBHOW JIWaroHalI,
€CJIM BCE OHU OTJIMYHBI OT 3JIEMEHTOB, MPUHAJJICKAIIUX TOOOYHOHN /Tha-
roHanu. Ecnu 3T0 yclioBUE HE BBIMIOJIHAETCS, TO HAIEYaTAUTE JIEMEHTHI
0OOYHOMN JUArOHAIM JJAHHOW MaTPHIIGI.

13

[Iycts 3agaHa cMMBOJIbHASA MaTpUIla pa3MEPHOCTH h X m. Hanewaraiite
BCE CHMMBOJIbI, HAXOJSIIMECS B CTOJOIAX, JIEMEHThl KOTOPHIX CHUMMET-
pUYHBL.

14

HaneuaralitTe Bce meble 4ymciia, JieKalye B aguamna3zone oT 5 go 2500,
KOTOpBIE TIPEACTAaBUMBI B BUJIE Sn+7m, e n U m — meible yucia (m,
n=>0).

15

Haneuaraiite Bce 1enbie uncia B auanazoHe ot 1 go 3600, kotopeie
IpENCTaBUMBI B BUZIE N° + m’, HO KOTOpBIE HEJb3s MPEACTaBUTh Kak SL

+ 5k (m, n, k, 1> 0).

16

Haneuaraiite Bce 1enbie uyncia B auanazone ot 1 go 1600, kotopeie
IPENCTABUMEI B BHJE X* + y°, HO KOTOPBIE HENb3s MPEACTABUTL B BUJIE
Xy = ¢?, rjie ¢ u3Mensiercs ot 1 1o 5.

17

[TycTh 3a1aHBI N OTPE3KOB C IETOUYUCICHHBIMU KOOPAMHATAMU KOHIIOB.
Koopaunatel koH1I0B HaxoasaTca B auana3one ot 0 go 100 BkiroUuTENb-
Ho. Onpesenure, CynIeCTBYET JIM TOUKA C LEIOYUCICHHBIMU KOOPANHA-
TaMH, KOTOpasi IPHUHAIJICKUT BCEM dTUM OTPE3KaM.

18

B kiacce yuarcsa 25 ydyenukoB. KaxnoMy ydeHUKY ObUTH BBICTABIICHBI
OLICHKH 3a 4eTBepTh N0 15 mpeameram. Onpenenure, CKOJIbKO B Kilacce
OTJIMYHUKOB, XOPOILIKUCTOB U TPOCYHHUKOB.

19

N3BecTHBI pe3ysbTaThl aHKETUPOBAHUS CTa YEIOBEK. AHKETa COCTOUT
3 150 myHKTOB, HA KOTOpBIE MPEIJIArajiochb OTBETUTh YTBEPAUTEIBHO,
OTPULATEIIBHO WM «HET ONPEACICHHOI0 MHEHHS [0 JaHHOMY
Bompocy». HameuaraiiTe HOMepa TeX IIYHKTOB AHKEThI, HA KOTOpBIE
OBLIY MOJYYEHBI TOJBKO YTBEPAUTEIBHBIE U TOJBKO OTPUIATEIbHBIE OT-
BETHI BCEX OMPOIICHHBIX (€CIU, KOHEYHO, TAKUE MYHKTHI €CTh).

20

B ropone N nmeercs 100 konaurepckux marasuHoB. M3BecTHO, 4TO B
Ka)XJIOM U3 ATUX MarasuHoB He Oosiee 20 BUAOB cllacTeil B aCCOPTUMEH-
te. Kakue BUABI cllacTel ecTh BO BeeX nmeronmxca marasuHax? Cyie-
CTBYET JIM Mara3vH, TOPTyIOLINA YHUKaIbHON mpoxaykuueit? Ilepeurnc-
JUTE 5 BUJIOB CACTEM, KOTOPBIE €CTh B OOJIBIIMHCTBE MAra3uHOB ropoja
N (acCOpTMMEHT KOHIUTEPCKUX Mara3MHOB paccMaTpuBalTe Kak JlaH-
HbIE IEPEYUCIUMOTO THUIIA).

21

[TycTh 3a/manbl IBa TPEIIOKEHUS, CJIOBA B KOTOPBIX pa3/e/ICHbI 3arls-
TRIMH WK TIpoOenamu. Kakaoe npemiokeHne 3aKaHINBaeTCsl TOYKOM.
MoykHO 11 U3 OyKB MEPBOTO MPEIOKEHUS COCTABUTH BTOPOE IMPEJIO-
KeHue u HaoOopot? Eciam Henmb3sh HM TO, HU JPyroe, TO MEPEUucInTe
OYKBBI, KOTOPBIX HE XBaTaeT B MEPBOM (BTOPOM) MPEIOKEHUU, YTOOBI
COCTaBUTH BTOpoOE (IIEpBOE).
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1 2

B cronoBoii umMeroTcs OTAeNbHbIE MEHIO Ha 3aBTpaK, 00el U YXKUH.
M3BecTHO, YTO B Ka)KJIOM M3 3THX MeHI0 He Oosice 10 BuUmoB OJIrog.
Omnpenenute, Kakue BUJIbI 01101 UMEIOTCS U HA 3aBTpakK, U Ha 00el, U Ha
y>KHH, €ClId Takue ecTb. Onpenenure BUIbl OO, KOTOPbIE €CTh TOJIbKO
Ha 3aBTPakK, TOJbKO Ha 00€J], TOJIHKO Ha y>XHH (BUJBI OJIIO]] paccMaTpu-
BaliTe KaK JIAHHBIC TIEPEUUCITUMOTO TUTIA).

22

BBoautcs mocienoBatensHOCTh CiioB. Omnpeaennure, Kakoe KOJInJe-
CTBO CJIOB MOTpeOyeTcs, 9TOOBI 3a/IeHCTBOBATh BCE OYKBBI aHTJIMICKOTO
(pycckoro andasuta). BBoJ c10B OKaHUMBAETCS, KOTJa 3a/I€MCTBOBAHbI
BCE OYKBBL.

23

Broautcst cioBo-o0pa3zeil. 3aTeM BBOJMTCS CIUCOK CIIOB (He Oosee
100). Onpenenute ciaoBa, B KOTOPBIX HET XOTs Obl OTHOM OYKBBI U3 CJIO-
Ba-o0pa3iia. BeiBequTe Takue ciioBa, a Takke OYKBBI, KOTOPHIX HET B
cJ0Be-00pasIie.

24

CocraBbpTe MpOrpaMmy BBIYHCICHUS CyMMbl HOMEPOB MECT, Ha KO-

25
TOPBIX B CJIOBE S CTOSIT COrJIaCHbIC OYKBBHI.

2 PEAJIMBAIIUA HEKOTOPBIX AJITOPUTMOB
HA A3BIKE TIPOI'PAMMMUPOBAHUSA TYPBO-ITACKAJIb

2.1 JIaGopaTopHasi padora 1. CopTupoOBKa JaHHBIX

Teopemuueckue ceedenusn — 8, c. 85 — 163].

3aoanue k pabome. ChopMupoBaTh MacCcHUB 3amuceil (He meHee 5), co-
JIepKAILUM JaHHBIE 10 CTyAEHTaM B cieayromeM Buae: «Pavunusa Mms 'pynna
I'P RS», rne I'P — ron poxaenus, RS — cpennuii pedTHHT (JaHHBIE MOYKHO CUH-
THIBaThb W3 MPEIBAPUTEIIBHO HAOPAHHOTO TEKCTOBOro (paitnma). OcCyIiecTBUTH

COPTUPOBKY MacCHUBa IO 33JJaHHOMY IOJIIO 3aJJaHHBIM METOJIOM (Tadu. 22).

Tabauya 22 — Bapuanmul 3a0anutl

Bap. IoJjie nyist COpTHPOBKH AJITOPUTM COPTHPOBKH
0 Damunus [Tupamuga Yunesmca-Dionga
1 Damunus CopTupoBKa 0OMEHAMH
2 Nmst CopTupoOBKa BCTaBKaMU
3 ['pynna CoptupoBKka BBIOOpOM
4 ['on poxaeHus bricTpas coprupoBka Xoopa
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Bap. IHoJie 11 COPTUPOBKH

AJITOPUTM COPTHPOBKH

CpeaHuil peTHHT

ITupamuaa Yunesimca-dnonaa

CpenHuii pedTHHT

CoptrpoBka oOMeHaMu

CopTHUpoBKa BCTaBKaMU

4098

CopTHUpOBKa BEIOOPOM

5
6
7 damunus
8
9

['pynna

bricTpas coprupoBka Xoopa

10 ['on poxxaeHust

ITupamuna Yunesimca-Ononaa

11 ['on poxxaeHus

CopTupoBKa 0OMEHaMuU

12 CpenHuii pedTHHT CopTupoBKa BCTaBKaMH

13 Damuus CopTupoBKa BEIOOPOM

14 Hms bricTpast coptupoBka Xoopa
15 ['pynna [Tupamuga Yunssimca-Prnoiga
16 ['pynna CopTtupoBka oOMeHaMu

17 ["on poxnenus CopTupoBKa BCTaBKaMH

18 CpenHuii pedTHHT CoptupoBka BHIOOpOM

19 Damuust bricTpast coptupoBka Xoopa
20 Nwms [Tupamuga Yunssimca-Proiga
21 Nwms CopTupoBKa OOMEHAMH

22 ['pynma CopTHupoBKa BCTaBKaMu

23 ['on poxxaeHust

CopTupoBKa BEIOOPOM

24 CpenHuii pedTHHT

bricTpast coptupoBka Xoopa

25 Ddamunus [Tupamuna Yunesmca-Puonia
26 Damunus CoptupoBka oOMeHamMu
27 Nwms CopTHupoBKa BCTaBKaMu

Ilpumep eévinonnenusn 3adanus

Ocy1iecTBUTh COPTUPOBKY BBIIICOMMCAHHOTO MAacCHBa N0 (haMUITUU KaX-

ABbIM U3 ITIATH MCTOJOB.

program analize_methods;
type
student=record
fam,name,group:string[20];
year:integer;
sr:real
end;
ar=array [1..10] of student;
var a,b:ar;
stud:student;
amax,i,k:integer;
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{BcoMorarenbHas mporieaypa Jjis BBOJa JaHHBIX U3 (haiina}
procedure input_from_file(name:string;var a:ar);
var st:string;kod:integer;f:text;
begin
assign(f,name);
reset(f);
amax:=0;
while not eof(f) do
begin
readIn(f,st);
with stud do
begin
fam:=copy(st,1,pos(' ',st)-1);
delete(st,1,pos(' ',st));
name:=copy(st,1,pos(' ',st)-1);
delete(st,1,pos(' ',st));
group:=copy(st,1,pos(' ',st)-1);
delete(st,1,pos(' ',st));
val(copy(st,1,pos(' ',st)-1),year,kod);
delete(st,1,pos(' ',st));
val(st,sr,kod)
end;
if amax < 10 then amax:=amax+1;
a[amax]:=stud
end;
close(f)
end;

{BcrnomorarenbHast mpolieaypa i BbIBOAA IaHHBIX B (paiin}
procedure output to_file(name,header:string;a:ar);
var fitext;i:integer;
begin
assign(f,name);
{3i-} append(f); {Si+}

if ioresult <> 0 then rewrite(f);

writeln(f,header);

writeln(f,'|--------======= = ");
writeln(f,'| ®amunua | Uma | I'pynna |T.p. | C.p. |");
writeln(f,'|--------==-====m = ";

for 1:=1 to amax do with a[i] do
writeln(f,'|',fam:11,"',name:9,"',group:10,'|',year:6,'|',sr:6:1,'|");
writeln(f,'|--------==-====m = ";
writeln(f);
close(f)

end;
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{CrangapTHas npoueaypa st o0OMeHa 3HAUCHUSIMH }
procedure obmen(var a,b:student);
var r:student;
begin
r:=a;a:=b;b:=r
end;

{Meton copTupoBKH oOMeHaMu (anroputm "my3bipbka')}
procedure sort_exchange(var m:ar);
var 1,j:integer;
begin
for 1:=2 to amax do
for j;==amax downto i do
if m[j-1].fam > m[j].fam then obmen(m[j-1],m[j])
end;

{MeToa COPTHPOBKH BCTaBKAMH }
procedure sort insert(var m:ar);
var k,1,j:integer;r:student;
begin
for 1:=2 to amax do
for j:=1to i-1 do
if m[j].fam > m[i].fam then
begin
ri=m[i];
for k:=1 downto j+1 do m[k]:=m[k-1];
mlj]:=r
end
end;

{Meto cOpTHUPOBKH BHIOOPOM }
procedure sort choice(var m:ar);
var k,1,j:integer;
begin
for i:=1 to amax-1 do
begin
k:=1;
for j:=1+1 to amax do if m[k].fam > m[j].fam then k:=j;
obmen(m[k],m[i])
end
end;
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{Meton "0sIcTpoil" copTUpOBKH (anroputm Xoopa)
procedure sort _hoor(var m:ar);
procedure sort(l,r:integer);
var 1,j:integer;x:student;
begin
1:=1;3:=r;x:=m[(I+r) div 2];
while 1 <=j do
begin
while m[1].fam < x.fam do i:=1+1;
while m[j].fam > x.fam do j:=j-1;
if 1 <=j then
begin
obmen(m[il,m[j]);i=i+1;j:=j-1;
end;
end;
if 1 <j then sort(l,j);
if 1 <r then sort(i,r);
end;
begin
sort(1,amax);
end;

{Meton nupamusl (Metoa Yunbsamca-Doiina)}
procedure sort wif(var m:ar);
var t,k,i:integer;
begin
{co3nmanue CTPyKTypbl OMHAPHOTO JepeBa-"upaMuibl" }
for 1:=2 to amax do
begin
t:==1;
while t <> 1 do
begin
k:=t div 2;
if m[k].fam >= m[t].fam then t:=1
else
begin
obmen(m[k],m[t]);t:=k
end
end
end;
{copTupoBKa MoyyeHHO! "mupamus"}
for 1:=amax-1 downto 1 do
begin
obmen(m[i+1],m[1]);t:=1;
while t <> 0 do
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begin

k:=t+t;

if k > 1 then t:=0

else
begin
if k <1 then
if m[k+1].fam > m[k].fam then k:=k+1;
if m[t].fam >= m[k].fam then t:=0

else
begin
obmen(m|[t],m[k]);t:=k
end
end
end
end
end;
{I'maBHas mporpamma}
begin

input_from_file('data.txt',a);

output_to_file('result.txt','Mcxonnsiit Maccus',a);

b:=a; sort_exchange(b);

output_to_file('result.txt',' Tlocine coptupoBku oOMenamu:',b);

b:=a; sort_insert(b);

output to_file('result.txt','Tlocie copTupoBku BcTaBKamu:',b);

b:=a; sort_choice(b);

output to file('result.txt','Tlocne copTupoBku BeiOOpOM:',b);

b:=a; sort_hoor(b);

output to file('result.txt','Tlocne 6sicTpoit copTupoBKu Xoopa:',b);

b:=a; sort wi(b);

output to file('result.txt','Tlocie copTUPOBKHU METOIOM TTUPAMHU/IBI
Yunesamca-®dnoiiaa:',b);

writeln('Ok")

end.

WcxomHbIi TEKCTOBBIN (aiin:

Cunoposa Enena MC-10-1 1993 75.8
ITerpos [TaBen UC-10-1 1993 88.2
HNBanoB Anexceit UC-10-1 1993 61.8
3ocumoBa Enena MC-10-2 1993 55.0
HUBanos Usan UC-10-2 1991 95.4
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PesynbraTsl:

Hcxonnplii MaccuB

| CunmopoBa| Enena] MC-10-1] 1993| 75.8]
| Tlerpos| IlaBen| MC-10-1] 1993| 88.2|
| UBanoB| Anekceii| MC-10-1| 1993| 61.8|
| 3ocumoBal Emena| MC-10-2| 1993| 55.0]
| HWBano| MWBan| UC-10-2| 1993] 95.4|

| 3ocumoBal Emena| MC-10-2| 1993| 55.0]
| HWBanon| Amekcert| MC-10-1] 1993] 61.§]
| UWsanoB| WBan| MC-10-2| 1991| 95.4
| Tlerpos| IlaBen| MC-10-1] 1993| 88.2|
| CumopoBa| Emena| HMC-10-1| 1993| 75.8|

| 3ocumonal Enena| MC-10-2| 1993| 55.0]
| Wsanon| Amnekcedt| MC-10-1] 1993] 61.§]
| UWBanoB| WBan| MC-10-2| 1991| 95.4
| Tlerpos| IlaBen| MC-10-1] 1993| 88.2|
| CumopoBa| Enena] MC-10-1] 1993| 75.8]

| 3ocumonal Enena| MC-10-2| 1993| 55.0]
| WBanoB| Anekceii| MNC-10-1| 1993| 61.8|
| Weanom| Wsan| MC-10-2| 1991| 95.4|
| Tlerpos| IlaBen| MC-10-1] 1993| 88.2|
| CunmopoBa|] Enena] MC-10-1] 1993| 75.8]



125 -

[Tocne 6vicTpolt copTUpOBKU XO00pa:

| 3ocumona| Enena] MC-10-2| 1993| 55.0|
| WBanoB| Wsan| MC-10-2| 1991| 95.4|
| UBanon| Anekceii| MC-10-1| 1993| 61.8|
| Tlerpos| IlaBen| MC-10-1] 1993| 88.2]
| CunmopoBa| Enena] MC-10-1| 1993| 75.8|

| 3ocumona| Enena] MC-10-2| 1993| 55.0|
| WBanoB| Anekceii| MC-10-1| 1993| 61.8|
| WBanoB| Wsan| MC-10-2| 1991| 95.4|
| Ilerpom| IlaBen| MC-10-1| 1993| 88.2|
| Cunmoposa| Enena] MC-10-1| 1993| 75.8|

2.2 JIaGopaTopHas padora 2. [uHaMHYeCKHe CTPYKTYPbI

Teopemuueckue ceedenusn — 5, c. 123 —134; 6, c. 125 - 146; 7, c.
146; 8, c. 205 — 323].

3aoanue k padome. ChHopMupoBaTh JUHAMUYECKYIO CTPYKTYpY (BUI

CTPYKTYpBI BbIOMpaeTcs u3 Tabi. 23) 3anuceil (He MeHee 5), coaepkallyro J1aH-
HBIE O CTyJeHTaM B cienyromeM Buae: «Damunus v ['pynna I'P RSy, rae
I'P — rox poxnaenus, RS — cpenuuii pedTHHT (JaHHBIE MOXHO CUMTHIBATh M3
IpeIBapUTEeILHO HAOPAHHOTO TEKCTOBOTO (aitna). OcyiiecTBUTh 00paboTKy
CTPYKTYPBI COTJIACHO CBOEMY 3aJ]aHUIO (BBIBECTH HA dKpaH TpeOyeMbIe 3aIiCH).

Tabauya 23 — Bapuanmul 3a0anui

Bap. | Bux cTpykrypsl 3ananue
1 2 3
Bce crynenThl, ybK haMUIMKA HAYMHAIOTCS ¢ OYKBBI
0 | Crek (LIFO) " YACHTBL, 561 ¢ Y
Bce crynenTsl, Ybn paMUIIMA HAYMHAIOTCS ¢ OYKBBI
I | Ouepens (FIFO) |, YA b Y
. Bce cTyaenTsl, ubM (paMUIIMK HAYMHAIOTCS ¢ OYKBBI
2 | CBsI3HBIN CIIUCOK e YA ’ b Y
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1 2 3

3 | Crex (LIFO) Bce cTyneHThI, YbM IMEHA HAYMHAIOTCS ¢ OyKBHI "A"

4 | Ouepens (FIFO) | Bee cTyneHTsl, YbM UMEHA HAaUMHAIOTCS ¢ OYKBBI "B"

5 | Cesznbiii crincok | Bee cTryneHTsl, ybu MMeHa HaunHaTcs ¢ Oyksol "B

6 | Crek (LIFO) Bce cryaentsl, oOygaronuecs B rpynmax "UC"

7 | Ouepens (FIFO) | Bee crynenTsl, oOyyaronuecs B rpynmnax "MC"

8 | Cs3ubIl ciucok | Bee crynenTsl, oOyyaronuecs B rpynmnax "MC"

9 | Crek (LIFO) Bce crynentsl crapmie 18 et

10 | Ouepens (FIFO) | Bee cryaentsl crapuie 19 net

11 | Ces3ubiii civicok | Bee crynentsl crapiie 20 get

12 | Crek (LIFO) Bce crynentsl mnaae 18 jer

13 | Ouepens (FIFO) | Bee cryaentsl mutaame 19 ner

14 | Cesizubili ciucok | Bee crynenTsl muaame 20 net

15 | Crek (LIFO) Bce cTyIeHThI CO CpeTHUM PEUTHUHTOM, MeHbITUM 3.0

16 | Ouepens (FIFO) | Bee cTyieHThI CO CpeITHUM PEUTHUHIOM, MEHBIIHM 3.1

17 | Cesi3Hblli criicoK | Bee cTyIeHThI CO CpeIHUM PEUTUHIOM, MEHBIIUM 3.2

18 | Crek (LIFO) Bce cTyaeHTsl co cpeqHuM peruTrHroM, 601b1mmm 4.0

19 | Ouepens (FIFO) | Bee cTyaeHThI CO CpeAHUM PEUTHHTOM, 00ab1INUM 4.1

20 | Csizsblii cicok | Bce CTyIeHTBI CO CPeTHUM PEUTUHTOM, O0JbIITUM 4.2

21 | Crek (LIFO) Bcee cTyaeHTtsl co cpeHuM peiituarom ot 3.0 10 4.0

22 | Ouepenn (FIFO) | Bee ctyaeHTsl co cpegHuM pedTuHrom ot 3.5 no 4.5

23 | Cs3Hblil ciucok | Bee ctyaenTol co cpeanum perdturrom ot 4.0 1o 5.0

24 | Csiznblii cicok | Bee cTyIeHTHI CO CpeIHUM peUTHHTOM He Huxke 4.75

75 Crek (LIFO) Bce cTyneHTbl, 4ybM (aMUIMM HAaYMHAKOTCS C OYKBBI
"L

2% Ouepens (FIFO) | Bece cryaenTsl, ubd (haMUIIMKM HAUYUHAIOTCS C OYKBBI
HKH

27 Casi3Hblil cniucok | Bee cryneHTsl, ubn (haMUIIMKM HAYUHAIOTCS C OYKBBI

HH"

Ilpumep evinonnenusn 3a0anus

Co3zaTh MOOYEPETHO KaKIYI0 W3 JHHAMHYECKUX CTPYKTYp M OCYIIe-
CTBUTHh X 00pabOTKY: BHIBECTH Ha dKpaH MH(OpMaiuio o Bcex cTyaeHTax (da-
MUWIHS, UMsI, TPYTINa, TOJl POXKACHUS, CPEIHUN PEUTHHT), YbH (aMWINNA HAaYMHA-
10TCS C OYKBBI «I».

program dynamic_structures;

type

student=record
fam,name,group:string[20];
year:integer;
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sr:real
end;
pstud="dstud;
dstud=record
s:student;
p:pstud
end;
var stud:student;
f,g:text;
st:string;
{BcriomoraTebHas IpoIeAypa pasIeiCHUs CTPOKH }
procedure get string(st:string;var s:student);
var kod:integer;
begin
with s do
begin
fam:=copy(st,1,pos(' ',st)-1);
delete(st,1,pos(' ',st));
name:=copy(st,1,pos(' ',st)-1);
delete(st,1,pos(' ',st));
group:=copy(st,1,pos(' ',st)-1);
delete(st,1,pos(' ',st));
val(copy(st,1,pos(' ',st)-1),year,kod);
delete(st,1,pos(' ',st));
val(st,sr,kod)
end;
end;
{BcromorarenbHast mpoueaypa A BbIBOAA 3arojoBKa B (paiin}
procedure put_header(header:string);

begin
writeln(g,header);
writeln(g,'|------===-====== == ;
writeln(g,'| ®amunus | Ums | Tpynma | T.p. | Cp. |);
writeln(g,'|---------==mmmmm e s
end;

{BcromoraTenbHas mpolueaypa s BBIBOAA CTPOKH B (paiin }
procedure put_string(s:student);
begin
with s do
writeln(g,'|',fam:11,'|',;name:9,'|',group:10,"|',year:6,"',sr:6:1,"');
end;
{BcnomorarenbHas npoueaypa A BbIBOJA MOCIEAHUX JaHHBIX B (paiin}
procedure put_sub;
begin
writeln(g,'|-------====-======= - ";



writeln(g);
end;
{PaboTa co cTtexkoMm}
procedure LIFO;
var pTopl,pTop,pHelp:pstud;
begin
reset(f);
{HauanpHoe popmupoBanue}
new(pTop);
pTop”™.p:=nil;
readIn(f,st);get string(st,stud);
pTop”.s:=stud;
{1loOaByiieHUE JaHHBIX }
while not eof(f) do
begin
readIn(f,st);get string(st,stud);
new(pHelp);
pHelp”.p:=pTop;
pTop:=pHelp;
pTop”.s:=stud
end;
pTopl:=pTop;
{13BneyeHue BcexX JIaHHbIX }
put_header('cxonusie nanusie ams cTexa:');
repeat
stud:=pTop”.s;
put_string(stud);
pTop:=pTop”.p
until pTop=nil;
put_sub;
{3BnedeHne NaHHBIX M0 YCIOBUIO U yAAJICHUE CTeKa }
pTop:=pTopl;
put_header('Ctynentsl, ubn hamMuny HaunMHaOTCA ¢ OykBoI "U":');
repeat
stud:=pTop”.s;
if stud.fam[1]='"I' then put_string(stud);
pHelp:=pTop;
pTop:=pTop”.p;
dispose(pHelp)
until pTop=nil;
put_sub
end;
{Pabora ¢ ouyepenpio}
procedure FIFO;
var pBeginl,pBegin,pEnd,pHelp:pstud;
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begin
reset(f);
{HauanbsHoe popmMupoBanue}
new(pBegin);
pBegin”.p:=nil;
readIn(f,st);get string(st,stud);
pBegin”.s:=stud;
pEnd:=pBegin;
{loGaBneHne JaHHBIX }
while not eof(f) do
begin
readIn(f,st);get string(st,stud);
new(pHelp);
pHelp”.p:=nil; pHelp”.s:=stud;
pEnd”.p:=pHelp;
pEnd:=pHelp
end;
pBeginl:=pBegin;
{3BneueHre BceX TaHHBIX }
put_header('Ucxonnbie qannbie 11 oyepenu:');
repeat
stud:=pBegin”.s;
put_string(stud);
pBegin:=pBegin”.p
until pBegin=nil;
put_sub;
{{I3BreyeHne TaHHBIX 110 YCIOBHIO U YAAJTICHUE OYePEIH |
pBegin:=pBeginl;
put_header('CtynenTsl, ybn hamMunuu HaunHaroTCs ¢ OykBol "U":");
repeat
stud:=pBegin”.s;
if stud.fam[1]="I' then put_string(stud);
pHelp:=pBegin; pBegin:=pBegin”.p;
dispose(pHelp)
until pBegin=nil;
put_sub
end;
{I'maBHas nporpamma}
begin
assign(g,'result.txt');
{$i-}append(g); {$i+} if ioresult <> 0 then rewrite(g);
assign(f,'data.txt');
LIFO; FIFO;
close(f);close(g); writeln('Ok’)
end.
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Ncxoanbiit TeKCTOBBIN (haiiin:
Cunoposa Enena UC-10-1 1993 75.8
[Terpos [TaBen MC-10-1 1993 88.2
HNBanoB Anekceit IC-10-1 1993 61.8
3ocumoBa Exena MC-10-2 1993 55.0
HNBanos UBan NC-10-2 1991 95.4

Pesynbrarsr:

Hcxonnble faHHbIC OJIS1 CTEKA:

| UWsanos| MWsan| UC-10-2| 1991] 95.4|
| 3ocumona| Enena| MC-10-2| 1993| 55.0]
| UWsanoB| Anekceit| MC-10-1] 1993| 61.§]
| Tlerpos| IlaBen| MC-10-1] 1993] 88.2|
| CupopoBa| Emnena| MC-10-1| 1993| 75.8|

| UWBanoB| WBan| MC-10-2| 1991| 95.4
| UWBanos| Anexceii| MC-10-1| 1993| 61.§]

| Cunmopoa| Enena] MC-10-1| 1993| 75.8|
| Herpos| IlaBen| MC-10-1| 1993] 88.2]
| UWsanos| Axnexceit| MC-10-1] 1993] 61.§]
| 3ocumonal Enena|] MC-10-2| 1993] 55.0|
| WBanoB| WBan| MC-10-2| 1991| 95.4

| HWanon| Amekcert| MC-10-1] 1993] 61.§]
| WanoB| Wsan| MC-10-2| 1991| 95.4|



2.3 JladopaTopHas padora 3. Ilocrpoenue rpadguyeckux uzodpaxe-

Teopemuueckue ceedenusn — 5, c. 196 —255; 6, c. 164 — 187].

3aoanue k pabome. C ucrnonb3oBaHUEM MOAYJIsA pabOTHI ¢ rpaduKoil co-
CTaBUTh MPOrpaMMy JIsl pUCOBAHUS Ha DKpaHE Tpex M300pakeHui u3 taodu. 24
COTJIacHO BapHaHTy (Hampumep, eciu Bail Bapuant — Nell, To HeoOxoMMo Ha-
pucoBath uzoopaxkenus Nell, Nel2 u Nel3).

Tabauya 24 — Bapuanmol 3a0anuti

Ne 0, 15 Nol, 16 Ne 2,17
Yl Y.'I. ‘r"l
b b H
-1 1]|-1 1|-1 1
—1 -1 -1
Ne 3,18 Ne 4,19 Ne 5, 20
Yl "r'l ‘r"l
-1 -1 -1
Ne 6,21 Ne 7,22 Ne 8,23
Y.'l. "r'l ‘r"l
_I_%i 1 |-1 1|-1 1
—1 -1 -1
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IIpooondcenue mabauyol 24

Ne 9, 24 Ne 10, 25 Ne 11, 26
"l Yl M
H H
-1 1 -1 1 -1
—1 —1 -1
Ne 12,27 No 13 No 14
'1"1 Y]. Yl
H H
-1 1 -1 1 -1
—1 -1 -1

Ilpumep eévinonnenus 3adanus

™

program graphics;
uses graph;
var gd,gm,xc,yc:integer;
fills:array[1..3] of PointType;
begin
gd:=detect;initgraph(gd,gm,");
if graphresult <> 0 then halt(1);
xc:=100;yc:=100;
SetFillStyle(3,GetMaxColor);
pieslice(xc,yc,270,360,75);pieslice(xc,yc,0,90,75);
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fills[1].x:=xc;fills[1].y:=yc-75;
fills[2].x:=xc-75;fills[2].y:=yc;
fills[3].x:=xc;fills[3].y:=yc+75;
FillPoly(SizeOf{fills) div SizeOf(PointType), fills);
line(xc-90,yc,xc+90,yc);line(xc,yc-90,xc,yc+90);
line(xc,yc-75,xc-75,yc);line(xc-75,yc,xc,yct75);
moveto(xc-75-16,yc+2);outtext('-1');
moveto(xct+75+2,yc+2);outtext('1");
moveto(xct+2,yc-75-8);outtext('1");
moveto(xct+2,yct+75+2);outtext('-1');
moveto(xct+90-8,yc-9);outtext('X");
moveto(xc-9,yc-90);outtext('Y");
readln;cleardevice;
closegraph

end.

2.4 JIabopaTopHas padora 4. Ilepememienne rpaguuecknx 00beKTOB
Teopemuueckue ceedenusn — |5, c. 358 —377; 6, c. 147 — 187].

3aoanue k pabome. CoCcTaBUTh IPOrpaMMy Ha S3bIKE MPOrPAMMHUPOBA-
Hust Typ6o-Ilackasnb, BBIMOTHSIONIYIO JACMCTBHSI, ONMUCHIBAEMbIE B WHIUBUY -
anpbHOM 3amanuu (Tadim.25). Ilporpamma mOmKHA COCTOSTh KAaK MUHHMYM W3
JBYX YacTel — OCHOBHOW MpOTrpamMMbl M MOJAYJSI C ONHCAHUEM HEKOTOPBIX
00BEKTOB — M pabOTaTh HA OCHOBE TEXHOJIOTMU OOBEKTHO-OPUEHTUPOBAHHOTO
IpPOrpaMMHUPOBAHUS.

Tabauya 25 — Bapuanmol 3a0anut

Bap. Conep:xanue 3a1a49u
1 2
0 HapucoBath B LIEHTpe dKpaHa JECATh KOHIEHTPUUYECKUX OKPYKHO-
CTEH.
1 HapucoBath B 1IeHTpe 3KpaHa JIeCSITh BIOKEHHBIX JIPYT B ApyTa Mpsi-
MOYTOJIbHUKOB.

[lepenenats mporpaMMy «KpyroB Ha BO/€» (CM. MPUMEP) TaK, YTOOBI
2 | Kpyru cHayajia pacxXOJWJIUCh U3 OJHOW TOYKH, a TIOTOM OOpaTHO B
HEE CXOIMINCH.

ITepemerniath Kpyr 1o TOPU30OHTAIIN C 33IaHHBIM IIarOM M 33JIP>KKOM

3 B OJIHY CEKYHIY.

4 IIepememars Kpyr no BEPTUKAIN C 3aJaHHBIM [IaroM U 3aJ€PKKOU B
OJIHY CEKYHJY.

5 [Tepememars MpSAMOYTOJIBHHUK MO TOPU3OHTAIHN C 3aJaHHBIM IIarOM U

3aJICP’)KKOM B OJTHY CEKYHY.
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Ilpooonocenue mabauywol 25

1 2

6 [Iepememiath IPsIMOYTOJBHUK MO BEPTHKAIW C 3aJIaHHBIM IIArOM U
3aJIEP’KKOM B OJIHY CEKYHJY.

7 | IlepenenaTh BapuaHT HOMEDP 2, 3aMEHUB KPYTU Ha MPSMOYTOJbHUKH.

] [Iepememars Kpyr no AuaroHajiv C 3aJaHHBIM 1IAroM W 3aJ€PKKOU B
HOJITOPBI CEKYH/IBI.

9 [lepemeniaTh NpAMOYTOJIBHUK MO JWArOHAIM C 3aJaHHBIM LIArOM U
3a€PKKOU B MTOJITOPHI CEKYH/IBL.

10 Pa3mecTuTh Ha 3KpaHe /IBE€ PACIOJIOKEHHBIE PSAOM «IIEPEMUTHBAIO-
IMECS» OKPY>KHOCTH.

11 [lepenenate BapuaHT HOMEp 3 Il Kpyra, BOMCAHHOIO B MPSMO-
YTOJbHUK.

12 [lepenenate BapuaHT HOMep 4 [l Kpyra, BOMCAHHOIO B MpPSMO-
YTOJIbHUK.

13 Ilepenenate BapuaHT HOMEp & Il Kpyra, BOMCAHHOIO B MPSMO-
YTOJIbHUK.

14 [lepemeniaTe Kpyr o NEPUMETPY PACIIOIOKEHHOTO B IEHTPE IKpaHa
IPSIMOYTOJIbHHUKA.

15 IlepemeniaTe Kpyr Mo BEpIIMHAM PACIIOJIOKEHHOTO B IIEHTPE SKpaHa
IPsIMOYTOJIbHUKA.

16 HapucoBaTe TpeyroibHUK HNpOU3BOJIBHON (OpPMBI U IepeMelaTh
KPYT 10 €ro NepuMeTpy.

17 HapucoBaTth TpeyronbHUK HNpOU3BOJIBLHON (OpPMBI U TepeMenaTh
KPYT MO €ro BEPIIMHAM.

18 | IlepenenaTh BapuaHT HOMEDP 3 ISl TPEYTOJIbHUKA.

19 | IlepenenaTth BapuaHT HOMeEDP 4 ISl TPEYTOJIbHUKA.

20 | Ilepenenath BapuaHT HOMEp 8 JJisl TPEYTOJbHUKA.

1 [lepememniate Kpyr 1Ho D3KpaHy ciy4ailHbIM o00pa3oM ((pyHKIMS
random).

2 [lepememnaTh MPSMOYTOJIBHUK [0 JKpaHy CilIydalHbIM 00pazoM
(bynkums random).

73 [lepemernaTh TpeyroabHUK MO JKpaHy CiIydailHIM 00pa3oM ((hyHK-
s random).

24 Cnenatb Tak, yToObI Ha KpaHE MMOOYEPETHO BO3HHUKAIU U MCYE3ATU
KpYT, IPSIMOYTOJIbHUK U TPEYTOJIbHUK.

75 HapucoBaTh B LIEHTpe 3KpaHa NeCATb KOHUEHTPHUUECKUX OKPYKHO-
CTEH.

2% HapucoBars B IeHTpe SKpaHa JecATh BIOKEHHBIX IPYT B Apyra Ips-
MOYTOJIbHUKOB.

27 [lepememiats OpsIMOYTOJBHUK MO JUATOHAIM C 3aJaHHBIM IIaroM U

3aJIEP’KKOM B MIOJITOPBI CEKYH/IBI.
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Ilpumep evinonnenusn 3a0anusn

Hanucate nporpamMmy u300pa’k€HUs Ha 3KpaHE PACXOASIIMXCS KOHLEH-
TPUUECKUX OKPY>KHOCTEN («KPYTOB Ha BOJIEN).

{ Monynb }
unit obj_un;
interface
uses graph;
type gr=object
gd,gm:integer;
procedure graphinit;
procedure graphclose;
end;
point=object(gr)
X,y:integer;
procedure setd(px,py:integer);
procedure show;
procedure hide;
end;
implementation
procedure gr.graphinit;
begin
gd:=detect;initgraph(gd,gm,");
if graphresult <> 0 then begin writeln("HeBo3M0kHO OTKpBITh rpaduyeckuii
pexum!'); halt(1) end
end;
procedure gr.graphclose;
begin
closegraph
end;
procedure point.setd(px,py:integer);
begin
X:=pX;y:=py;
end;
procedure point.show;
begin
putpixel(x,y,getmaxcolor);
end;
procedure point.hide;
begin
putpixel(x,y,getbkcolor);
end;
end.
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{ Ilporpamma }
Program lab2;
uses crt,graph,obj un;
type krug=object(point)
r:integer;
procedure setd(px,py,rad:integer);
procedure show;
procedure hide;
end;
procedure krug.setd(px,py,rad:integer);
begin
r:=rad;point.setd(px,py)
end;
procedure krug.show;
begin
setcolor(getmaxcolor);circle(x,y,r);point.show
end;
procedure krug.hide;
begin
setcolor(getbkcolor);circle(x,y,r);point.hide
end;
var p:krug;i,k:integer;
begin
with p do begin graphinit;
for 1:=1 to 10 do begin setd(100+1*20,100,1);show;
for k:=1 to 10 do begin hide;setd(100+1*20,100,k*10);show;
delay(1000) {3anepxka B 1 cexynay} end
end;
readln; {oxunanue Haxkatus kiaapuiu Enter} graphclose end;
end.

3 OCHOBBI ITIPOT'PAMMMUPOBAHUS HA A3BIKE TYPBO-CH
3.1 JlaGopaTopHasi padora 1. IlporpammupoBaHue JHHEHHOr0 BbI-

YUCJIUTEJIBbHOI'0O IIpo1ecca

Teopemuueckue ceedenusn — [9, c. 7 —89; 10, c. 3 —19; 11, c. 15—-37;
12,¢.13-29;13,¢c. 5-59].

3aoanue k paoome. CoCcTaBUTh MPOTPAMMYy JJIsi BBIYUCICHUS (PYHKIIUM
b = f(X,y,z), rae z = w(X,y) IpH IOCTOSTHHBIX 3HAUYCHHAX X U Y. BapuanTsl 3a1a-
HUW B BUJIE 3HAUYCHUH X, y U GyHKIuH f 1 w 3a1anbl B Tabnuiie 26.
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Tabauya 26 — Bapuanmul 3a0anuti

Bap. f(xayaz) W(xa y) X Y
1 2 3 4 5
0 sin(x) [e” snXxt cosy —Tt T
1 C_3X (ctgzt 3y) Jeos’[x|+y -3.22 | 0.15

3 2
2 Vx + cosly = 327 | -1.84
7+ x? X - siny
+ 2)/(y+ X 21
3 SARIUVARY 2xry 132 | 935
(x+t Z) yttgx
5
4 x” + |x + yDz| 3\/;2 0.75 | -2.55
X'ty
COSX
5 tglx|+ fy + 7] " 524 | 3.35
6 7+ YEL X+ cosy 032 | -5.75
xctgy
z sinx + cosy
7 — SREERY ) 054 | 3.6
X"ty Xty
z X 2x
8 Inx+y "e sin’x + cos’y 1.28 —2.82
9 sinz+ 2% x+lgy -0.72 | 3.29
ctgy y+ lglx]
lgx
10 In|z] + 2x + 0.5y 1142 | —2.76
cosy
3 y
Z 2 €
11 Xty t1g7x 1n|x|+ Iny -5.43 1.87
: oy X y
12 sinz + —t 357 | -0.32
arctg x siInxX Ccosy
13 'Y + sinx cos|sx + 6y+ e*| | —1.42 | 12.1
CX . .2 2
14 ST d I+ ) +sinz sin“x + cos”y 1.34 | —0.65
Xty
15 JIxt | + arctgz m -3.12 | 1.78
3 2
16 BT ez xtx 0.72 | 347
z tg(x+ y)
Jx + x e i+t
17 IALSELS °-C 265 | 5.32
ln|z| Xty
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IIpooonocenue mabauywol 26

1 2 3 4 5
18 | z+sinx+ In|x+ y+ 7 2x+3x+ v 032 | ~1.32
lgx
4 243 2
19 o e s | o
tg*(x + y) sinfx + )
Xty
20 tgz+ tgx+ tgy " 2.52 | -8.12
n|x u y|
21 sinfx+ 3] Xy 073 | 3.28
zt Xty 3 |X + Y| . .
1n|x + z|
22 3 e* Y+ cos(x t y) 1.76 | -0.75
v+ 7]
3 t +
23 sy d telxty) ~0.62 | 245
1n|x + z| ctg(X - Y)
24 Iglz] + Igx + y| + tgz sinx + tgy 2.65 | —4.36
e*"V+sinz tg(x * Y)
25 e* Y+ cosz tg(X - y) —0.9 1.2
26 e”sinx sinx + cosy T T
27 ln|z| [sinx sin’x + cos’y —Tt Tt

Ilpumep eévinonnenus 3adanus

CocTaBuTh MporpamMmy Jijisi BIYUCICHUS (PYHKITUU
2= 2" tg y+ 1),
raey =+/sinx+ 1.

Hcxonnbplie naHuble: X = 2.3.

#include <stdio.h>

#include <math.h>

main()

{

float x,y,z;

printf("Beenute X:\n");
scanf("%f",&x);
y=sqrt(sin(x)+1);
z=pow(2,abs(x+y))*(tan(y)+1);
printf("Pe3ynbrar: x=%5.2f y=%5.2f z=%5.2f\n" x,y,7);
h
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3.2 JIaboparopHas padora 2. [IporpammupoBanue pa3BeTB/ISIOIIECr0-
¢ IMKJIMYEeCKOro npouecca

Teopemuueckue ceeoenusn — [9, c. 90 — 107; 10, c. 20 — 34; 11, c. 38 —
50;12,c.30—54; 13, c. 68 — 74].

3aoanue k pabome. COCTaBUTH IPOrpaMMBbI JJIsl PEIICHUS 3a/1a4.

F
Bapuanmur 0 — 10. Haittu cymmy y =Z Fl ,rnea<x<b, x MmeHseTCs C
2

maroM h = ¢. BapuanTtsl 3ananuii B Bujie 3Hauenuii Fy, F,, a, b, ¢ mpuBeneHs! B
Tabn. 27. 3agady peuuTh, UCMOIL3YS IUKIBL a) C MPEayCIOBUEM (11 HEYEeT-
HBIX BapUaHTORB); 0) C MOCTYCIOBUEM (JIJIs1 YETHBIX BapHUaHTOR).

Tabauya 27 — Bapuanmol 3a0anutl

Bap. F1 F2 a b c
0 sinx X —T m | 110
1 2\/x>5cosx2 x>+ 3x% - x 0.2 22 | 02

3x+ 5
2 Jeosx+ x° sz 25 | 75 | 05
3 ln‘3x- XZ‘ 2x7 - tgx 0.5 4.5 0.3
4 2% 1 cos3x ‘1+ X - ZXZ‘ -2 6 0.5
5 Infx- 5+ 3¥5x | x*sin(2x+1) | 24 | 64 | 04
6 e 1+ cosx lg{2x + 1) 1.6 | 48 | 03
7 3+ 2x2-2 x?* 1+ cosx 3.6 72 | 02
x+1 X
8 In 1 m - mm | 710
X
2
9 x“+ Inx It tgx 0.3 33 0.3
5 X * sinx
10 1+ x° - tgx —— 1.2 13.2 | 0.6
X~ - cosX

Bapuanmur 11 — 20. BeraucauTh TaONMIly 3HAY€HUN (DYHKIIMU

_0F (x),ecnu x < a;

0, (x),eciu x> a,

JUIsl 3HAUEHHUM apryMeHTa X B UHTepBaJie OT xn 10 xk ¢ marom hx. BapuanTs! 3a-
JAHWN B BUJIE UCXOJIHBIX JaHHBIX MPUBEACHBI B Ta0J. 28.
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Tabnauya 28 — Bapuaumul 3a0anutl

Bap. Fi(x) Fa(x) xn | xk | hx | a
11 2\/;COSX2 x>+ 3x% - X 02122102112
3x+ 5
12 | Yeosx+ x° sz 25 [ 75]05 |50
13 In[3x - x°| 2x’-1gx | 05| 45|03 |30
14 2% 1 cos3x ‘1+ X - 2X2‘ -2 6 0.5 3
15 | Ijx-95+3¥s5x | x*’sin(2x+1) | 2.4 | 6.4 | 0.4 | 5
16 | e '+ cosx Ig(2x + 1) 16 | 48103 | 3
17 34 ox2-2 x> 14 cosx 36 | 72102 | 4.8

| i X1 X
8 nzx_ 1 tgx+ sin2x —TT T |1TV10 | TUS
19 2+ Inx = 03 |33]03]23
1+ tgx
) X + sin X
20 1+ x%- tgx - 12 [132] 06 | 42
X = COSX

Bapuanmer 21 — 27. BeraucnuTh TaONUILy 3HaAYCHUN (DYHKITUH

rae fi, £, u f; 3amansl B Ta6n. 29. MeTtonoM nepedbopa HaWTHU IKCTPEMYMBbI JTaH-
HO (DyHKIIMU Ha OoTpe3ke. HayabHOE M KOHEYHOE 3HAYCHHE OTPE3Ka, a TAKKe

Of1(x), ecnmu x <O,
y= Eﬂ(x), ectu 0< x<1,

HB(X), ecia x >1,

miar Ta6YJ15H_II/II/I 3a/1aBaThb IIPOU3BOJIbHO.

Tabnuya 29 — Bapuanmel 3a0anuii

Bap. Fi(x) Fa(x) Fi(x)
1 2 3 4
21 2\/X_5cosx2 >+ 3x2% - x ln‘3x— xz‘
3x+ 5

22 X2 ‘1+ X - 2X2‘ 2x° - tgx
X

23 2% " cos3x 1n|x - 5| + 3f5x x 23 sin(2x + 1)

24 x>+ 2x%-2 x4+ cosx x2+ Inx
x+1 X X

25 ln2X_1 tgx + sin2x 1+ tgx
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LIpooonocenue mabauyor 29

1 2 3 4
5 3 X+ sinx
26 ln‘3x— X ‘ 2x° - tgx 2
X - coSX
3x+5
27 I+ x% - tgx 5 x>+ 3x% - x
X

Ilpumeput évinonnenus 3a0anus

1 Haiitu cymmy

= z sin(x)

xt 1’ rae 0 < x <z ¢ marom «t /20,
X

HCIIOJIB3Yy: IHUKII C IIPCIAYCI0OBHUCM.

#include <stdio.h>
#include <math.h>
void main()

{
float Pi=M_PI;

float x=0,s=0,xk=P1,xh=P1/20;
while (x <= xk)

{

st=sin(x)/(2*x+1);

x+=xh;

}

printf("Cymma=%6.4f \n",s);
j

2 Bbluncauth Ta0AMIy 3HaUCHU QYHKIIUU

_ 0y/sin(x) + 1,ecu x 2 0;
0x*+ 2x+ 3,ecnu x< 0

JUIS 3HaUYeHU X B MHTEpBAJIE OT —T JIO 7 C IIarom 7 /3

#include <stdio.h>

#include <math.h>

void main()

{

float Pi=M_PI;

float x,y,xn=-P1,xk=P1,xh=P1/3;
printf("\n X Y\n");
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for (x=xn;x <= xk;x+=xh) {
if (x <0) {y=pow(x,2)+2*x+3;} else {y=sqrt(sin(x)+1);}
printf("%8.5f %8.5f\n",x,y);

i

3 Haiitu s3xcTpeMyMbl GYHKITUU

_ 0y/sin(x) + 1,ecau x> 0;
gx*+ 2x+ 3,ecmu x< 0

Ha MHTCPBAJIC U3MCHCHUS apryMCHTa OT —1T A0 TL.

#include <stdio.h>
#include <math.h>
void main()
{
float Pi=M_PI;
float x,y,xn=-Pi,xk=Pi,xh=Pi/3,min=1E+10,max=-1E+10,xmin,xmax;
printf("\n X Y\n");
for (x=xn;x <= xk;x+=xh)
{
if (x <0) {y=pow(x,2)+2*x+3;} else {y=sqrt(sin(x)+1);}
printf("%8.5f %8.5f\n",x,y);
if (y > max) {max=y; xmax=x;}
if (y <min) {min=y; xXmin=Xx;}
}
printf("Munumym= %8.5f mpu x=%8.5f\n",min,xmin);
printf("Makcumym= %8.5f mpu x=%8.5f\n" ,max,xmax);

h

3.3 JIabopaTopHas padora 3. [lognporpammsl

Teopemuueckue ceedenusn — [9, c. 108 — 129, 169 — 236; 10, c. 45 — 60;
11,¢.51-58,72-92;12,¢c.132-168; 13,¢. 75-76,97 — 112].

3aoanue k padbome. Co3natb noaAnporpaMmy-QGyHKIHIO, MO3BOJISIONLYIO
BBITIOJIHATD JIEWCTBHSI COTJIACHO MHIWBHIyanbHOMY 3ananuto (tabdn. 30). Ilpu
BBITIOJTHEHUU TTPOTrpaMMBbl IPEAYCMOTPETh KAK MUHUMYM JIBa Pa3HbIX MPUMEpPA,
BCECTOPOHHE OTPAYKAOIIKX BBINOJHEHUE 3aJaHUS.

Ilpumeuanue. B Bapuantax (— 16 HCHOJAB30BATH  «IEPETPY3KY
byHKIHID.
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Tabauya 30 — Bapuanmul 3a0anuti

Bap. 3ananue
1 2
0 | HaxoxJ1IeHHe CYMMBI IBYX LIEJBbIX YUCEI WU TPEX BEIIECTBEHHbBIX
1 | Haxox/1eHHe CyMMBI TpeX LEJIbIX YUCEN WK JBYX BEIIECTBEHHBIX
) HaxoxaeHue cyMMBbl TpeX LEIbIX YUCEN UM Pa3HOCTH JIBYX
BELLIECTBEHHBIX
3 HaxoxxaeHue cyMMBbl YeThIpeX LEbIX YKCEN WU MPOU3BEICHHUS
TpeX BEIIECTBEHHBIX
4 Haxoxxnenue npousBeAeHUs] TpeX ILENbIX YUCel WU ABYX Belle-
CTBEHHBIX
5 Haxoxnenue npousBeAeHUsl TPEX LENbIX YHUCEN WIH CYMMBbI ABYX
BEILLIECTBEHHBIX
6 | Haxox/ieHne cyMMBbI TpeX LIEJIbIX YUCEN WU PA3HOCTH JIBYX
7 HaxoxxneHue cyMMBbl YeThIpEX LEbIX YHCEN WM MPOU3BEICHHUS
Tpex
8 | HaxoxaeHue npou3BeAeHHs TPEX LEIbIX YHCE WIH CYMMBI IBYX
9 Haxoxxnenue cpennero apupMeTu4ecKoro Tpex LEeJIbIX YHCel UM
CYMMBI JIByX BEIIECTBEHHBIX
10 HaxoxneHnue cpeqHero apupMeTH4eckoro Tpex LEJIbIX YHCeN WUiH
CYMMBI JIBYX BEILIECTBEHHBIX
1 Haxoxnenue cpeHero apupMeTHUECKOro JABYX LENbIX YHCEN WU
IPOU3BEAEHUS TPEX BELIECTBEHHBIX
12 Haxoxxnenue cpeHero apu(pMeTu4eckoro JAByX LEJIbIX YUCEN WU
IPOU3BEIAECHUS TPEX BELIECTBEHHBIX
13 Haxoxxaenue cpeHero reoMeTpuyeckoro Tpex LEJIbIX YUCed WU
CYMMBI JIByX BEIIECTBEHHBIX
14 Haxoxaenue cpeaHero reoMeTpuYecKoro TpexX LEJbIX YMCEeN WU
IIPOU3BEICHUS ABYX BEIIECTBEHHBIX
15 Haxoxaenue cpeaHero reoMeTpuyecKoro TPeX LEIbIX YUCEN WIH
CYMMBI JIBYX BEILIECTBEHHBIX
16 HaxoxaeHnue cpeaHero reoMeTpuyecKkoro Tpex LEJbIX YUCEeN WU
IIPOU3BEACHUS ABYX BEILIECTBEHHbIX
17 | HaxoxJieHHe CyMMBI POU3BOJIBHOTO HA0O0Pa LEJIbIX YHUCEeII
18 HaxosxaeHnue cyMMbl IPOU3BOJIBHOTO HA00OPA BEIIECTBEHHBIX
qHCell
19 | Haxoxx/ieHue npou3BeeHHs MPOU3BOJIEHOTO HA0Opa IENbIX YHCel
20 Haxoxnenue npou3BeneHus NPOU3BOJBHOIO HA0Opa BELIECTBEH-
HBIX YUCEJ
71 Haxoxxnenue cpeaHero apupMeTu4eckoro npou3BojbHOTO Habopa
LEJIbIX YHCEeI
2 Haxoxxnenue cpennero apuMeTuueckoro Mnpou3BOILHOrO Habopa

BCHICCTBCHHBIX YHCCJI
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Ilpooonocenue mabn. 30

1 2
73 Haxoxaenue cpeaHero reoMeTpu4eckoro Mmpou3BOJILHOTO Habopa
IEJIBIX YHCeT

24 HaXO)KIleHI/Ie CPpCAHCTO T'COMCTPHUYCCKOI'O ITPOU3BOJIBHOI'O Ha60pa
BCHICCTBCHHBIX YN CCJI

25 | HaxoxaeHue cyMMBbI MPOU3BOJIBLHOTO HA0OPA IENIBIX YHCE
26 | HaxoxaeHue npou3BeeHUs IPOU3BOIBLHOTO Ha0Opa IENIbIX YUCEN

27 Haxoxnenrne MakcCuMaabHOTO U3 TPEX YHCEI MPOU3BOILHOTO TUTIA
(c ucnoJib30BaHKHEM I1a0JIOHOB)

Ilpumep eévinonnenus 3adanus

1 CO3I[aTB (byHKHI/IIO IJII HAXOXKACHUS MHHUMAJIBHOTO M3 TPEX HCJIBIX

YUCeN WJIM MaKCHUMaJbHOTO W3 JBYX BEIICCTBEHHBIX (C HCIOJIb30BAHHEM
«IEPETPY3KUY).

#include <stdio.h>

int minimax(int a, int b, int c)
{

nt m;

m=a<b?a:b;

m=m<c?m:c;

return m;

}

float minimax(float a, float b)

{

float m;
m=a>b?a:b;
return m;

}

void main()

{

int k;

k=minimax(6,1,9);

printf("MurumanpHOE 11I€70€ = %1\n",K);

float x;

x=minimax(6.27,5.98);

printf("MaxkcumanbHOe BenecTBeHHOE = %5.2f\n" x);

b

2 Coznath (QYHKIUIO JUIS HAXOXKIEHHUS CYMMBI MTPOU3BOJIBHOIO Habopa
HEJIBIX YUCETI.
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#include <stdio.h>
float summal(int a,...)
{

int s=0;

int *p;

p=&a;

while (*p)

{

st=*(pt++);

}

return s;

}

float summa2(int k,...)
{

int s=0;

int *p;

p=&k;

while (k)

k--;

}

return s;

}

void main()

{

Iint sum;
sum=summal(5,2,4,0);
printf("%51\n",sum);
sum=summa2(3,5,2,4);
printf("%51\n",sum);

}

3.4 JladopaTopHasi padora 4. O0padoTka MacCHBOB pa3HOW pa3Mep-
HOCTH

Teopemuueckue ceéedenusn — [9, c. 130 — 156; 10, c. 61 — 71, 80 — 86;

11,c.58 -64;12,¢c.55—-88; 13, c. 78 - 96].

3aoanue k padome. COCTaBUTH IPOTPAMMY JIJI pEIICHUS 3a7a4, Bapu-
aHTBI KOTOPBIX MpPUBEICHBI B Ta0I. 31.
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Tabauya 31 — Bapuaumul 3a0anutl

Bap. 3ananue

1 2

0 Haiit CyMMBbI MOJIOKUTEIBHBIX 3JIEMEHTOB KaXKI0W CTPOKH MaT-
punibl A(3,3) U COXpaHUTh MX B OJTHOMEPHOM MaccuBe B

1 Haitt cyMMBbI 4ETHBIX TTOJ0KUTEIBHBIX AJIEMEHTOB KaXKJI0W CTPO-
Kk MmaTpuilel A(3,3) 1 coXpaHUTh UX B OJJHOMEPHOM MaccuBe B

5 Haititi cyMMBI YE€THBIX OTPULATEIBHBIX 3JIEMEHTOB KaXI0U CTPO-
ki maTpuilsl A(3,3) ¥ cCOXpaHUTh UX B OJJHOMEPHOM MaccuBe B

3 Haitu cymMMBbl HEUETHBIX ITOJIOKUTEIBHBIX DBJIEMEHTOB Ka)XIO0W
ctpoku Marpulibl A(3,3) U cOXpaHuTh UX B Maccure B

4 HaiiTu CyMMBbI HEYETHBIX OTPHULATENIBHBIX SJEMEHTOB KaxKI0H
ctpoku Matpulibl A(3,3) U COXpaHUTh WX B MaccuBe B

5 Haiitu npou3BeeHUsT YETHBIX MOJIOKUTENIBHBIX 3JIEMEHTOB KaX-
101 ctpoku Matpulibl A(3,3) U coxpaHuTh UX B Maccuse B

6 Haiitu npousBefeHusT YETHBIX OTPUILATEIBHBIX 3JIEMEHTOB KaxK-
1ol ctpoku Matpuiibl A(3,3) U coxpaHuTh UX B Mmaccupe B

7 Haiit mnpousBefeHUsS HEUYETHBIX IMOJOXKUTEIbHBIX JJIEMEHTOB
KoM ctpoku Matpuilbl A(3,3) u coxpaHUTh UX B MaccuBe B

2 HaiitTn npon3BeieHNs] HEUETHBIX OTPULIATENIBHBIX AJIEMEHTOB KaXK-
noi ctpoku Matpullbl A(3,3) U coxpaHuTh MX B Maccube B

9 [ToncunTaTh KOJWYECTBO YETHBIX IOJOKUTEIBHBIX 3JIEMEHTOB
Kaxou crpoku Matpuilbl A(3,3) v coxpaHuTh UX B Maccuse B

10 [ToncunTaTh KOJWMYECTBO UETHBIX OTPHULIATEIIBHBIX 3JIEMEHTOB
Kaxioi ctpoku Matpuilbl A(3,3) v coxpaHuTh UX B Maccue B

1 [ToncunTaTh KOJUYECTBO HEUETHBIX MOJIOKUTEIBHBIX JIEMEHTOB
KaxJ10M cTpoku Matpuiibl A(3,3) U coXpaHuTh UX B MaccuBe B

12 [ToacunTaTh KOJWYECTBO HEYETHBIX OTPULATENIBHBIX 3JIEMEHTOB
KaKJ0¥ cTpoku MaTpuilbl A(3,3) U coxpaHuTh UX B MaccuBe B

13 HaiiTu cyMMBbl YETHBIX MOJOXKUTEIBHBIX 3JIEMEHTOB KaKJI0TO
crosidua matpuilsl A(3,3) v coxpaHuTh UX B Maccue B

14 HaifTu cyMMbl 4YETHBIX OTPHUILIATENIBHBIX JJIEMEHTOB KaxXJI0TO
cronbia Matpuiibl A(3,3) 1 COXpaHUTh UX B MaccuBe B
HaifT cyMMBbl HEYETHBIX MOJOKUTEIBHBIX DJIEMEHTOB KaXKJ0TO

15 | cronbua matpuiisl A(3,3) U COXpaHUTh UX B OJJHOMEPHOM MaccCH-
B¢ B
HaiiTu cyMMBl HEUETHBIX OTPHUUATEIBHBIX AJIEMEHTOB KaIOTO

16 | cton6ma marpuisl A(3,3) U COXpaHUTh UX B OJJHOMEPHOM MacCCH-
Be B
Haiitn npousBeeHrs YETHBIX MOJOKHUTEIbHBIX 3JIEMEHTOB KaxK-

17 | moro cronbma marpunsl A(3,3) U COXpaHUTh UX B OJHOMEPHOM

maccuse B
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IIpooonocenue mabn. 31

1 2

Haiitu mpousBeieHns Y4eTHBIX OTPUIIATEIbHBIX JJIEMEHTOB KaXK10-
18 | ro cronbua marpuubl A(3,3) U COXpaHUTh UX B OJTHOMEPHOM Mac-
cuse B

19 HaiiTn mnpou3BeAeHUs HEYETHBIX IMOJOKHUTEIbHBIX 3JIEMEHTOB
Kaxoro cronbia matpuiibl A(3,3) u coxpaHuTh WX B MaccuBe B
20 Haiiti mpou3BeieHNs] HEYETHBIX OTPUIIATEIIBHBIX 3JIEMEHTOB KaXK-
noro ctosidua matpuilsl A(3,3) u coxpaHuTh UX B Maccue B
[logcunTaTh KOJNMYECTBO YETHBIX MOJIOKUTEIbHBIX 3JEMEHTOB
21 | kaxpgoro cron6ma matpuisl A(3,3) U COXpaHUTh UX B OJHOMEp-
HOM Maccuse B

2 [TopcunTaTh KOJWMYECTBO YETHBIX OTPULATEIBHBIX 3JIEMEHTOB
Kaxxoro ctonbia marpunibl A(3,3) U coxpaHuTh uX B Mmaccuse B
23 [ToacunTaTh KOJWYECTBO HEUETHBIX MOJIOKUTEIBHBIX 3JIEMEHTOB
Kaxoro ctonbia marpunibl A(3,3) U coxpaHuTh UX B Mmaccuse B
[ToncunTaTh KOJWYECTBO HEUYETHBIX OTPHULATEIBHBIX 3JIEMEHTOB
24 | kaxgoro crosidua matpuibl A(3,3) U COXpaHUTb UX B OJHOMED-
HOM Maccuse B

Haiitu makcuMalibHbIE DJIEMEHTBl KaXXIO0HM CTPOKUM MaTpULIbI
A(3,3) u coxpaHuTh UX B OJHOMEPHOM MaccuBe B

2% HailTu cyMMBbl YETHBIX 3JIEMEHTOB KaXIOW CTPOKH MAaTPHULIbI
A(3,3) ¥ cOXpaHuTh X B OJHOMEPHOM MaccuBe B

Haliti cyMMBI TIOJIO)KHTEIBHBIX 3JIEMEHTOB KaXJIOTO CTOJIOIA
matpulibl A(3,3) U coXpaHUTh UX B OJIHOMEpPHOM Maccuie B

25

27

Ilpumep évinonnenus 3ad0anusn

Haiitn MuHMMaIbHBIE 3JEMEHTBI KaXa0ro cToyiona matpuilkl A(3,3) u
COXPaHUTh UX B OJTHOMEPHOM MaccuBe B

#include <stdio.h>

void main()

{

int min,1,j,b[3];

int a[3][3]={4.3,1,6,2,7,1,9,3};
printf("Ucxomnas marpuia:\n");

for (1=0;1<3;1++) {

for (j=0;j<3;j++) {printf("%3i".a[i][j]);}
printf("\n"); }

for (j=0;j<3;j++) {

min=a[0][j];

for (i=1;1<3;i++) {min=a[i][j]<min?a[i][j]:min;}
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b[j]=min;}

printf("\nPe3ynbrar:\n");

for (j=0;j<3;j++) {printf("%3i",b[j]);}
printf("\n");

}

2.5 JlabopaTropHas padora 5. O6padoTka MacCMBOB C MCNOJb30BAHM-
eM MOANPOrpamMm

Teopemuueckue ceedenusn — [9, c. 130 — 156; 10, c. 61 — 71, 80 — 86; 11,
c. 58 —64;12,c.55-88; 13, c. 78— 96].

3aoanue Kk padoome. COCTaBUTh NPOrpamMMy JUIsl PELIEHUS 3a]1a4, BAPUAH-
Thl KOTOPBIX MPUBEJEHBI B Ta0J. 32, ¢ 00s13aTEIbHBIM UCIIOJIB30BAHUEM TOIPO-
rpaMMBbl JUIsl BBOJIa MATPULIBI C 3KpaHa, ee 00padOTKHU U BBIBOJIa HA HKPaH.

Tabauya 32 — Bapuaumul 3a0anutl

Bap. 3ananue

1 2

0 N3 xaxnporo snementa matpuilsl A(3,3) BbIUECTh CyMMY €€ TOJIOKH-
TEJIbHBIX JIIEMEHTOB

1 N3 xaxnoro snementa matpuiibl A(3,3) BBIYECTh CYMMY €€ YETHBIX I0-
JIOKUTEJIbHBIX AJIEMEHTOB

5 N3 xaxnoro anementa matpuiibl A(3,3) BEIYECTh CYMMY €€ HEYETHBIX
MOJIOKUTEIbHBIX 3JIEMEHTOB

3 N3 kaxpgoro snementa mMatpulibl A(3,3) BBIYECTh CYMMY €€ YETHBIX OT-
pHUILIATENIbHBIX JJIEMEHTOB

4 N3 kaxpaoro anementa matpuilbl A(3,3) BbIUECTh CYMMY €€ HEUETHBIX
OTPHULIATEIbHBIX JIEMEHTOB

5 N3 xaxzgoro snementa Matpuiibl A(3,3) BbIUECTh POU3BEJICHUE €€ YET-
HBIX I10JIO’KUTEJIbHBIX 3JIEMEHTOB

6 N3 kaxnoro anementa mMatpuilsl A(3,3) BBIUECTh MPOU3BEACHHUE €€ He-
YETHBIX MOJ0KUTEIbHBIX 3JIEMEHTOB

7 N3 xaxoro anmemenTa Matpuubl A(3,3) BIUeCTh IPOU3BE/ICHHUE €€ YET-
HBIX OTPUIIATEIbHBIX 3JIEMEHTOB

] N3 kaxoro anementa matpuilbl A(3,3) BbIUeCTh MPOU3BEJICHUE €€ He-
YETHBIX OTPUIIATEIIbHBIX DJIEMEHTOB

9 Kaxapiit anement Matpuiisl A(3,3) yMHOKUTH Ha CyMMY €€ YETHBIX I10-
JIO’KUTENBHBIX 3JIEMEHTOB

10 Kaxnplii 3nement matpuiibl A(3,3) YMHOXUTh HA CYMMY €€ HEUETHBIX
MOJIOKUTEJIBHBIX AJIEMEHTOB
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IIpoooncenue mabn. 32

1 2

12 Kaxapiit anement matpuibl A(3,3) yMHOXKHUTh HA CYMMY €€ HEYETHBIX
OTpHULIATEIbHBIX AJIEMEHTOB

13 Kaxnpiit snemenT matpuiiel A(3,3) YMHOXHTH Ha IPOM3BEJACHHUE €e
YETHBIX MOJOKHUTEJIbHBIX 3JIEMEHTOB

14 Kaxnplii 3nemeHT Matpuiibl A(3,3) yMHOXKUTH Ha IPOU3BEICHUE €€ HE-
YETHBIX MOJOKUTEIbHBIX JIEMEHTOB

15 Kaxnpiii snement matpuisl A(3,3) yMHOXHUTh Ha MPOU3BEACHUE €€
YETHBIX OTPUIIATEIbHBIX JJIEMEHTOB

16 Kaxxnpiit anemeHT Matpuiibl A(3,3) yMHOXKUTH Ha MIPOU3BEACHUE €€ He-
YETHBIX OTPHUIIATEIbHBIX DJICMEHTOB

17 Kaxxnpriii amemenT matpuiibl A(3,3) pa3ienuTh Ha CyMMY €€ YETHBIX I10-
JIO’KUTEJbHBIX 3JIEMEHTOB.

18 Kaxnpiii s3nement matpuilsl A(3,3) pa3fgenuTh Ha CyMMY €€ HEUETHBIX
MOJIOKUTEJIBHBIX JIEMEHTOB

19 Kaxnpiii anemenT Matpuubl A(3,3) pa3faenuTh Ha CYMMY €€ YETHBIX OT-
pHULIATEJIbHBIX 3JIEMEHTOB

20 Kaxapiit anement matpuiisl A(3,3) pa3aennTh Ha CyMMY €€ HEYETHBIX
OTpHULIATEIbHBIX AJIEMEHTOB

71 Kaxnpiii smemenT marpunibl A(3,3) pa3aenurh Ha TNPOU3BEACHUE €€
YETHBIX MOJI0KHUTEJIbHBIX 3JIEMEHTOB

2 Kaxnplii 3nemenT matpuilbl A(3,3) pa3aenntb Ha TPOU3BEICHUE €€ He-
YETHBIX MOJIOKUTEIbHBIX JIEMEHTOB

23 Kaxnpiii snemenT marpuubl A(3,3) paznenutrh Ha MPOU3BEACHUE €€
YETHBIX OTPHUIIATEIbHBIX DJIEMEHTOB

24 Kaxnpiit anemenT matpuilbl A(3,3) pa3aeauTh Ha TPOU3BEICHHUE €€ He-
YETHBIX OTPHUIIATEIbHBIX DJICMEHTOB

75 K kaxnomy anementy marpuiibl A(3,3) npubaBUTh CyMMY €€ YETHBIX
MOJIOKUTEJIbHBIX DJIEMEHTOB

2% K xaxnomy snementy matpuiisl A(3,3) npubaBUTh CyMMY €€ YETHBIX
JIEMEHTOB

27 K kaxnomy anementy marpuubl A(3,3) npuOaBUTh CyMMY €€ MOJIOMKH-
TEJIbHBIX JIEMEHTOB

Ilpumeput epinonnenusn 3a0anun

1 K xaxxnomy snementy marpuiibl M(3,3) npubaBuTh CyMMy €€ HEUETHBIX
OTPULIATEIbHBIX AJIEMEHTOB.

#include <stdio.h>

#include <conio.h>
void vvod(int a[3][3])

75



{

printf("Beenure matpuiry:\n");

for (int i=0;i<3;i++) {

for (int j=0;j<3;j++) {scanf("%i",&a[1][j]);}}
}

void vyvod(int a[3][3])

{

for (int i=0;1<3;i++) {

for (int j=0;j<3;j++) {printf("%41",a[1][j]);}
printf("\n");}

}

int summa(int a[3][3])

{

int sum=0;

for (int i=0;1<3;i++) {

for (int j=0;j<3;j++) {

if ((a[1][j] < 0) && (a[i][j]%2!=0)) {sum+=a[i](j];}
3

return sum;

}
void work(int s,int a[3][3]) {

for (int 1=0;1<3;i++) {

for (int j=0;j<3;3++) {a[1][j]+=s;} } }
void main()

{

int m[3][3];

clrser();

vvod(m);

printf("\nMcxoanas matpuna:\n");
vyvod(m);

int s=summa(m);

printf("\nCymma = %31\n",s);
work(s,m);
printf("\nPe3ymnpTaT:\n");
vyvod(m);

getch();

}

2 Kaxnaeii snement Marpuubl M(3,3) pasaenuTh Ha CymMMmy €€
MOJIOKUTEINIBHBIX AJIEMEHTOB.

#include <stdio.h>
#include <conio.h>
void vvod(float a[3][3])
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{
float b;

printf("Bseaure marpuiry:\n");

for (int i=0;i<3;i++) { for (int j=0;j<3;j++) {
scanf("%f",&b);a[i][j]=b; } }

b

void vyvod(float a[3][3])

{

for (int i=0;1<3;i++) {

for (int j=0;j<3;j++) {printf("%6.2",a[i][j]);}
printf("\n");}

J

float summa(float a[3][3])

{

float sum=0;

for (int i=0;i<3;i++) {

for (int j=0;j<3:;j++) {

if (a[i][j] > 0) {sum+=a[i][j];}

Iy

return sum;

}
void work(float s,float a[3][3])

{

for (int i=0;1<3;i++) {

for (int j=0:j<3;++) {a[i][jl/=s;} }
b

void main()

{

float m[3][3];

clrscr(); vvod(m);
printf("\nhcxongnas marpuia:\n");
vyvod(m);

float s=summa(m);
printf("\nCymma = %5.2f\n",s);
work(s,m);
printf("\nPe3ynprar:\n"); vyvod(m);
getch();

b

3.6 J1abopaTopHas padora 6. O0padoTka CMMBOJIBHBIX JAHHBIX

Teopemuueckue ceedenusn — 10, c. 72 —79; 12, ¢. 89 — 109; 13, c. 137 —
145].

77



3aoanua Kk padoome. COCTaBUTH INPOTPaMMy, KOTOpPAsi BBOJMT CTPOKY

CUMBOJIOB, BBIINOJHSAET €€ 00padOTKy B COOTBETCTBUU C TabJ. 33 U 3aTeM BBIBO-
TIUT PE3yJIbTATHI.

Tabauya 33 — Bapuaumul 3a0anutl

Bap. YciaoBue 00padoTKH

1 2

0 |YnanuTh Bce CUMBOJIBI — TU(PHI

1 |YnanuTh Bce CUMBOJIBI, HE SIBJISTIOIIMECS IMdpaMu

2  |Ypanuth yeTHbIC IUQPPHI

3 |Vpamute Bce cuMBodbI oT "I" mo "N

4 |V nmanuth Bce 3Haku "+" u "-"

5 |Ynanuts Bce OykBol "X" u"Y"

6 |Ynamuth Bce 3Haku "+'", 32 KOTOPBIMU ciieyeT nudpa

7 |Ynamute Bce OykBbl "B", mocne kotopeix Haxoautcs Oyksa "C"

8 |3amenurs Bce napel "AB" Ha "C"

9 |VYnmanuTh Bce CUMBOJIBI, HE SBIISIONIMECS JIATUHCKUMU OYKBaMU

10 |Ypganutb 3Haku "+" u "-"

11 |TlopcumTaTh, CKOJIBKO pa3 BCTpe4aroTcsi CuMBOJbI "'+ 1 """

12 ?aMCHI/'I'TB Bce BockimiaTenbubie 3Haku ("!") Ha cumBon "*", a cuMBOI

touka" (".") — MHOrOTOUYMEM (TpH TOUKHU "...")

13 |Haiitk mo3unuio (Homep nepBoro cumBoa) codetanms " HOKK"

14 BoisicHUTh, HWMeeTCs JM B CTPOKE IIOCIIEIOBATEIBHOCTh CHMBOJIOB
(monctpoka) "IIATH"

15 OnpenenuTk, BXOAMT JIM B CTPOKY OykBa "A", 1 moJCUUTATh KOJIUYECTBO
poOeIIoB

16 BBISISHI/ITB, BXOJMT JM B CTPOKY Ilapa COCEACTBYIOIIMX cuMBOJIOB "HO"
unu "OH"

17 BbIsICHUTB, €CTh JIU B CTPOKE yJABOCHHBIE CUMBOJIBI (I1apa COCEICTBYIO-
IIMX OJIMHAKOBBIX CUMBOJIOB), HamleyaTaTh UX

18 BrIsICHUTBE, UMEETCS JIM B CTPOKE Mapa COCEICTBYIOIIUX CUMBOJIOB 3arls-
tas u nBoeroune (", :")

19 BcraButhe mociie kaxmaoro cumBosia Touku (".") oaMH CHMBOJ IMpobOera
(" "), ecniu moce TOYKU HET mpodena
[TocnenoBaTeIbHOCTH CIEAYIOMUX JAPYT 32 APYrOM MPOOEIIOB 3aMEHUTH

20 |ogHuM mpoOenoMm (T.e. YIaIUTh BCE MPOOEIbI, CIEAYIONIUE HEemoCpe/-
CTBEHHO 3a IPOOETIOM)

71 '1'_[(’)'2[SIII/IT3,TB oOuiee KOJMYECTBO BXOXKJEHUW B CTPOKY CHUMBOJOB "A",

a","B"u""

22 |YanuTh U3 CTPOKHU BCE CIBOCHHBIC, CTPOEHHBIE U T. JI. CHMBOJIBI

23 Haiitn no3unmto (Homep CI/IMBOJIaz, B KOTOPOﬁ HaXOJUTCs IepBas 3arisi-
Tas, U HOMEp MO3UIMYU C IOCJIEAHEN 3amsITOM

24 |Y maauTh Bce CUMBOJIBI "*", a CHMBOJIBI, HE sBisifomuecs "'*", yJIBOUTH
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IIpoooncenue mabauyol 33

1 2
BcraBute nmpoOen mocie xaxmoro cumsoia """ "M wim "?", ecnu 3a
b b

25 |3TUMH CHMBOJaMHU He cieayeT mpoben (T. €. clieayeT JiroOoW CHUMBOII,
Kpome mpoberna)

26 |3aMeHHUTh BCE MHOTOTOUHS (TPU TOYKH «...») OJHUMHU TOUKAMHU

27 BcTraButh mocne Kaxxaoro cMMBOJA TOYKH («.») OJUH CHMBOJI Mpobera
(« »), eciu mociie TOYKU HET npobena

Ilpumepul 6vinonnenusn 3a0anus

1 Omnpenenuthb, CKOJBKO pa3 B 3aJIaHHOW CTPOKE CUMBOJIOB BCTPEUYASTCS
cioBocoueranue "NC".

#include <stdio.h>

#include <conio.h>

#include <string.h>

void main()

{

int 1,k;char *st="";

clrscr();

printf("BBenure cTpoky cuMBOJIOB:\n");
scanf("%s",st);

printf("\nMcxomanas crpoka:\n%s\n",st);

k=0;

for (1=0;i<strlen(st)-1;1++) {

if ((*(sth)="&&(*(st+i+1)=="C")) {k++;}}
printf(""3amanHoe ciioBocoueTaHue BCTPETUIIOCh %1 pa3\n",k);
getch();

}

2 VjanuTh U3 33JJaHHON CTPOKH CUMBOJIOB BCE LU(DPHI.

#include <stdio.h>

#include <conio.h>

#include <string.h>

void main()

{

int 1,k;char *st="";

clrscr();

printf("BBenure cTpoky cumBoiioB:\n");
scanf("%s",st);

printf("\nMcxonnas crpoka:\n%s\n",st);
1=0;
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while (i<strlen(st)) {

if ((*(st+1)>="0") & & (*(st+1)<='9")) {
for (k=1;k<=strlen(st);k++) {
#(stHk)=*(st+k+ )31}

else {i++;}

b

printf("Pe3ynbTat:\n%s\n",st);
getch();

}

3.7 JlabopaTopHas padora 7. PaGora ¢ daiiiamu

Teopemuueckue ceedenuna — [9, c. 379 — 444; 10, c. 105 — 112; 13,

c. 199 -210].

3aoanusn Kk pabome
Bapuaum 0 — 8. ChopmupoBaTh (aiin u3 MOIyJIEH IeIbIX Yuces, HauTu

<ycnoBue A> (tabim. 34).

Tabauya 34 — Bapuanmul 3a0anutl

o]
9
Ex

YciaoBue A

CyMMy KOMIIOHEHTOB (paitia

KonmuecTBO YETHBIX YHCE Cpcan KOMIIOHCHTOB

KonandecTBO HEUETHBIX YMCeN cpcan KOMIIOHCHTOB

CyMMy KBaJIpaTOB HEYETHBIX YUCEJI

CyMMy KBaJIpaTOB YETHBIX YHUCEI

Cpennee apudmeTnyeckoe 3HaYCHNEC KOMIOHECHTOB C YSTHBIMU HOMEpaMHU

Haunbonbiiee u3 3HaueHU KOMIIOHEHTOB C YETHBIMU HOMEpaMHu

Haumenbliee u3 3HaueHM KOMIIOHEHTOB C HEUETHBIMU HOMCpaMH

R NL| N N[N~

HpOI/I3BC,Z[€HI/I€ KBaApaTOB KOMIIOHCHTOB

Bapuanm 9 — 16. IlpunsB, 4TO KOOPANHATHI TOUEK HA IJIOCKOCTH 33A0T-

Csl IBYMsI UHUCJIaMH X U Y, COCTaBUTh MPOrPaMMy, KOTOPasi BBOJUT C KJIaBUATypPbl
KOOPJIMHATHI TOYEK U 3aMMCHIBAET WX IMOCJIEAOBATENHHO B (haiil: cHadana X, a
3areMm y. [locne 3aBepuieHust BBOJA OCYIIECTBISAETCS MPOCMOTp (haidia u ero 0o-
paboTKa B COOTBETCTBUU C Tab. 35.

Tabnauya 35 — Bapuaumul 3a0anutl

Bap. Oo6paborka

1

2

9

[TogcuntaTh KOJIMYECTBO TOYEK, MOMAJAOIIMX B Kpyr paaumyca 4 ¢
LICHTPOM B HA4AJI€ KOOPAUHAT
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IIpoodondcenue mabauywl 35

1 2

10 |HaiiTu cymMMy pacCTOSIHUM Ka)JA0W TOYKH OT LIEHTPa KOOPAUHAT

1 [ToacunTaTh KOJIUYECTBO TOUYEK, MOMAAAIONIMX B MPSIMOYTOJBHUK, 00-
Pa30BaHHBIN OCSIMH KOOPAWHAT U OPSIMBIMU X =2 Uy =4

12 |HaiiTu cpeaHee oTKI0HEHHE (pacCTOsHUE) ToueK OoT ocu OX

13 Haiitu cpennee oTkiIOHEHHE (PAacCCTOSTHUE) TOYEK OT IEHTpa KOOP.H-
Hat

14 [TogcunTaTh KOJWYECTBO TOYEK, JISKAIIMX BHE Kpyra paauyca 2 u C
LIEHTPOM B TOUKE (2, 2)

15 |Haiitu cpeaHee oTKIoHEeHHE (paccTosiHUE) Touek oT ocu OY

16 [ToacunTaTh KOJIMYECTBO TOYEK, JICIKAIIUX BHE TPEYTroJbHUKA, 00pa3o-
BAHHOI'O OCSIMA KOOPJAWHAT U NpsIMOK ¥ = 2x + 1

Bapuaum 17-27. ChopmupoBars (aiiia u3 yucen MociaeaoBaTeIbHOCTU

(~1)*0.3"/(k + 1). Haiitn <ycnosue B> (Tabi. 36).

Tabauya 36 — Bapuanmol 3a0anuil

Bap. Yciaosue B
17 |Cymma KOMIIOHEHTOB (aia
18 |[Ipou3BeneHne KOMIOHEHTOR (haiisia
19 |Cymma kBaipaTOB KOMIIOHEHTOB (haiina
20 |Mopysb cyMMbl KOMIIOHEHTOB Daiina
21 |KBagpaT npou3BeeHsi KOMIOHEHTOB (haiisia
22 |HamOGonpluii 3 KOMIIOHEHTOB (haiina
23 |HauGompluii U3 KOMIIOHEHTOB ¢ HEUETHBIMH HOMEPAMU
24 |Cymma HauOOJIbIIEr0 M HAUMEHBIIETr0 U3 3HAYeHH KOMIIOHEHTOB (paiisia
25 |Cpennee apudmMeTnieckoe Moaysiel KOMIOHEHTOB (haiia
26 |KBampaT MaKCHUMaJIbHOTO M3 KOMIIOHEHTOB (haiina
27 |KBagpaTHbI KOpEHb U3 CYMMBbI KOMIIOHEHTOB (paiina

Ilpumep évinonnenus 3ad0anusn

CdopmupoBath (aitn U3 MOAysIeil LETbIX YHUCEN, HAUTH CyMMY YETHBIX

KOMITOHEHTOB (aitna. BeiBo pe3ysbTaToB Mpo1yOaupoBaTh B TEKCTOBBIN (haiii.

#include <stdio.h>
#include <conio.h>
#include <math.h>
void main(void)

{

FILE *f,*g;
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// 3anuCh

f=fopen("lab8.dat","w");

printf("BBoauTe nienpie uncna, npusHak koHna - 0:\n");
int k;

do {

scanf("%i1",&Kk);

if (k!=0) {fwrite(&k,sizeof(k),1,1);}

+ while (k);

fclose(f);

// aTenne

printf("Conepxumoe daiina:\n");

if ((f=fopen("lab8.dat","r"))==NULL) {
printf("Ommobka npu yrenun ¢aitna!l\n");return;}
g=fopen("lab8.txt","w");

fprintf(g,"Conepxumoe daiina:\n");

int s=0;

do {

fread(&k,sizeof(k),1,f);

if (feof(f)) {printf("%41".k);fprintf(g,"%41" k);if (1(k%?2)) {s+=k;}}
+ while (!feof(f));

printf("\nCymma = %i\n",s);fprintf(g,"\nCymma = %i\n",s);
fclose(f);fclose(g);

getch();

}

3.8 JlabopaTopHas padora 8. Co3znanue u oopadorka (aiisio, coaep-

KAUX CTPYKTYPbI JAHHBIX

Teopemuueckue ceedenusn — [9, c. 237 — 262; 10, c. 87 — 92; 11,

c.67-71;12,¢c. 110 -131; 13, ¢c. 150 - 171].

3aoanue k pabome. Coznats ¢aiin («b/I») u BEIMOTHUTE ero 00paboTKy
B cOOTBeTCTBUU C Tabi. 37. ObpaboTka 3aKiroyaeTcsi B BbIOOpE U3 ¢aiiia 1 BbI-
Jave Ha dKpaH TpebyeMoi nHbOpMAaIIHH.

Tabnauya 37 — Bapuaumul 3a0anutl

Bap. DopMaT JAHHBIX JleucTBHE
1 2 3
Jlannbie o ctynentax B Bujie | [loOaBieHre BBEIEHHBIX TaHHBIX K CY-
0 «@ammimsa, wuMs, Trpymmna, | mectByromer b/l u Bo3BpaieHue co-
IaTa  POXACHHUS, CPEIHUU | JEPKUMOTO 0a3bl, OTCOPTHPOBAHHOTO
PEUTHUHI» 1o pamMuIHsIM
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LIpooondcenue mabnuyol 37

2

3

JlaHHBIE O CTyJEHTax B BHUJIEC
«®amunus, UM, TpyIIa, aarta
POXKICHUSI, CDETHUN PEUTHUHI)

Jlo6aBieHue BBEJACHHBIX JTAHHBIX K CY-
mectBytomern b/l u Bo3BpalieHue co-
JIEPKUMOTro 0a3bl, OTCOPTHUPOBAHHOTO
10 1aTaM POKJICHUS

JlaHHBIE O CTyJE€HTax B BHJIE
«Damunus, UM, TpyIIa, aata
POXKJICHUSI, CDETHUN PEUTHHI)

JloOaBrieHre BBEICHHBIX JIAHHBIX K CY-
mecTByomen b/l u Bo3BpalieHue co-
JEPKUMOTO 0a3bl, OTCOPTHPOBAHHOTO
110 CPEIHEMY PEUTHUHTY

JlanHbIE O KHHUrax B BHJE
«ABTOp, Ha3BaHWE, WU3HATEIb-
CTBO, TOJ W3JaHUSA, YHCIO
CTpaHHUII, IICHAY

JloGaBieHue BBEJACHHBIX JIAHHBIX K CY-
mwecTBytomenn b/ u Bo3BpalieHue co-
JEPKUMOro 0a3bl, OTCOPTHUPOBAHHOTO
110 aBTOpam

JlaHHBIE O KHHTax B BHJIC
«ABTOp, Ha3BaHWE, W3AATEIb-
CTBO, TOJI H3JaHMsS, YMCIIO
CTpaHMUII, IICHA

Jlo6aBieHne BBEJACHHBIX JTAHHBIX K CY-
mecTByromen b/ u Bo3BpalieHue co-
JEePKUMOTO  0asbl, OTCOPTHPOBAHHOTO
110 HA3BAHUIO

I[aHHBIC O KHHI'aX B BHIAC
((ABTOp, Ha3BaHHUC, U3aTCJIb-
CTBO, TIOA MH3JaHUA, YHCIIO
CTpaHuIl, ICHA»

JloOaBieHue BBEACHHBIX JIAHHBIX K CY-
mectpytomet b/l m Bo3BpamieHue co-
JEPKUMOro 0asbl, OTCOPTHPOBAHHOIO
110 TOJy M3JIaHuUsI

JlaHHBIE O KHHMTax B BHJC
«ABTOp, Ha3BaHUE, U3JATEIh-
CTBO, TIOJ W3JaHHUSA, YHUCIIO
CTPaHHUII, IIEHa»

Jo6aBieHne BBEJACHHBIX JIAHHBIX K CY-
mectytomen b/l u Bo3BpalieHue co-
JEePKUMOTO 0asbl, OTCOPTHPOBAHHOTO
110 YUCJTy CTPaHUII

JlaHHbIE O KHHMTrax B BHJE
«ABTOp, Ha3BaHHE, W3AATEIIb-
CTBO, TOJ W3JAHUS, YUCIO
CTpaHMUII, IICHA

JloOaBneHre BBEICHHBIX JIAHHBIX K CY-
mectBytomet b/l m Bo3BpaumieHue co-
JepKUMOTO 0a3bl, OTCOPTUPOBAHHOTO
10 1IEHE KHUTU

JlaHHBIE 0 KHHUTaX Ha CKJIaJI€ B
BUJIE «ABTOp, HA3BaHUE, U3/1A-
TEJILCTBO, I'OJ WU3JaHUs, IICHA,
YHCJI0 SK3EMILIIPOB)

Job6aBneHue BBEJACHHBIX JTAHHBIX K CY-
mectByromern b/l u Bo3BpalieHue co-
JEPKUMOTro 0a3bl, OTCOPTHUPOBAHHOTO
10 1IEHE OJHOM KHUTH

JlaHHBIE O KHUTaX Ha CKJIAAC B
BHUJIE «ABTOp, HA3BaHUE, U3/1a-
TEIBbCTBO, I'OJ U3JaHUs, IICHA,
YHUCJIO IK3EMIUISIPOBY

JloGaBrieHre BBEICHHBIX JIAHHBIX K CYy-
mectBytome b/l u Bo3BpamieHue co-
JEPKUMOTO 0a3bl, OTCOPTHPOBAHHOTO
110 YUCITY DK3EMIUISIPOB

10

JlaHHBIE O KHUTaxX Ha CKJIaJE B
BUJIE «ABTOp, HA3BaHUE, U3/1A-
TEJILCTBO, T'OJl U3JaHUs, 1ICHA,
YHUCIIO YK3EMIUISIPOBY»

JloGaBrieHre BBEICHHBIX JTAHHBIX K CY-
niectByromet b/l u Bo3BpalieHue co-
JIEP)KUMOTO 0asbl, OTCOPTHPOBAHHOTO
o oOIIell CTOMMOCTH KaXKJIOro Ha-
MMEHOBAHMS
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IIpooonocenue mabauyol 37

2

3

11

Ilonck B 0Oa3ze MOaHHBIX BHUIA
«@amumius, UMs, TpyIma, aara
POXIICHUS, CPEIHUU PEUTHHI»
CTYJIGHTOB C 3aJaHHOU (hamMuiu-
en

[Touck maHHBIX W BO3BpAIlCHUE, Kak
BCEr0O COJICPKUMOTO 0a3bl, TaK U 3a-
MUCEH, YIOBICTBOPSIONUINUM YCIOBHSIM
noncka (CIUCOK OTCOPTUPOBATH TIO
baMIHsIM)

12

[Touck B 0Oaze MAaHHBIX BHIA
«Damunus, uMms, TpyIma, aara
POXKIECHUS, CPEIHUU PEUTHUHI»
CTYJEHTOB C 3aIaHHOM IPyNIION

[Tonck MaHHBIX W BO3BpallCHHUE, KaK
BCEr0 COJICPKUMOT0 0asbl, Tak W 3a-
MUCEH, YTOBICTBOPSIONINM YCIOBUSIM
MoucKa (CIUCOK OTCOPTHUPOBATH TIO
dbammnsim)

13

Ilonck B 0Oa3ze [OaHHBIX BHUIA
«@amumiusi, UMs, TpyIma, aarta
POXIIECHUS, CPENHUU PEUTHHI»
CTYJICHTOB C 3aJlaHHBIM T0JIOM
POXKIACHHUS

[Touck maHHBIX W BO3BpAIlCHUE, KaK
BCEr0O COJIEPKUMOTO 0a3bl, TaK U 3a-
MUCEH, YIOBICTBOPSIONUIUM YCIOBHSIM
noncka (CIUCOK OTCOPTUPOBATH IO
baMIHsIM)

14

I[lonck B Oa3ze [maHHBIX BHUIA
«Damunus, ums, TpyImna, aara
POXKIECHUSA, CPEAHUN PEUTUHI»
CTYJEHTOB C 3aJJaHHBIM CPEJIHUM
PEUTHHIOM

[Tonck MaHHBIX W BO3BpalleHUE, KaK
BCEr0 COJICPKUMOT0 0asbl, Tak W 3a-
MUCEH, YTOBICTBOPSIONINM YCIOBUSIM
MoucKa (CIUCOK OTCOPTHUPOBATH TIO
dbammnsim)

15

Ilonck B 0Oa3ze [OaHHBIX BHUIA
«@amumiusi, UMms, TpyIma, aara
POXIIECHUS, CPEIHUU PEUTHHI»
BCEX CTYACHTOB, YbM (haMHIIUU B
CIIMCKE HAXOIATCA MEXKIY JBYMSI
3aIaHHBIMU

[Touck maHHBIX W BO3BpAIlCHHUE, KaK
BCEro COJIEPKUMOTOo 0a3bl, TaK U 3a-
MUCeH, YIOBICTBOPSIONINM YCIOBUSIM
MoucKa (CIUCOK OTCOPTHUPOBATH IO
bammnsIm)

16

I[lonck B 0Oa3ze [maHHBIX BHUIA
«Damunusg, uMsl, TPYIIa, aaTa
POXKIECHUSA, CPEAHUN PEUTHUHI»
BCEX CTYJICHTOB, YbH JaThl PO-
KIEHUS B CIIMCKE HaXOIATCS
MEXK]y IBYMS 3aJaHHBIMHU

[Tonck MaHHBIX W BO3BpaAllCHUE, KaK
BCET0 COJICPKUMOT0 0asbl, Tak W 3a-
MUCEH, YIOBIETBOPSIONINM YCIOBUSIM
MoucKa (CIUCOK OTCOPTHUPOBATH TIO
bamMuInsam)

17

[Touck B 0Oaze MAaHHBIX BHJA
«Damunus, uMms, TpyIma, aara
POXICHUS, CPEOHUU PEUTHHI»
BCEX CTYJCHTOB, YE€W CpPEIHUMN
PEUTUHI B CIIMCKE HAXOAUTCA
MEXIYy ABYMsI 3aJaHHBIMM 3Ha-
YEHUSIMHU

[Torick MaHHBIX W BO3BpAICHHE, KaK
BCEro COJECPXKUMOT0 0a3bl, TaKk U 3a-
MUCeH, YIOBICTBOPSIONINM YCIOBUSIM
MoucKa (CIUCOK OTCOPTUPOBATH TIO
baMuIIHsIM)
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2

3

18

[Touck B 6a3e naHHbIX BUjaa «Damu-
Jvd, UMs, TPpyIa, JaTta poxKACHUs,
CpPEAHUM PEUTHHI» BCEX CTYJICHTOB,
Yell CPpEeIHUN PEUTHHI B CIIMCKE HE
HIKE 33JIaHHOTO 3HAYCHUS

[Touck MaHHBIX W BO3BpAlICHHUE,
KaK BCEro COAECPXKUMOTo 0a3bl,
TaK WU 3aluCel, YIOBIIETBOPSIIO-
UM YCJIOBUSIM TOUCKa (CIHCOK
OTCOPTHPOBATH 10 (haMUIIHSIM)

19

[Touck B 6a3e nanHbIX Buga «Pamu-
7, UMS, TPyNna, 1ara POKICHHUS,
CPEAHUM PEUTHHI» BCEX CTYIIECHTOB,
YEl CPEIHHUU PEUTUHT B CIIUCKE HE
BBIIIE 33/IAaHHOTO 3HAYCHMS

[Touck maHHBIX W BO3BpAllCHUE,
KaK BCEro COACPKUMOTO 0a3bl,
TaK WU 3aluCel, YIOBIIETBOPSIO-
IIUM YCJIOBUSIM TOHUCKa (CIHCOK
OTCOPTUPOBATH MO (hamMuIUsIM)

20

ITouck B 0Oa3e maHHBIX BUAa «AB-
TOp, Ha3BaHUE, W3AATEIbCTBO, 0]
W3aHus, YHUCJIO CTpaHUIl, IICHA»
BCEX KHWT, U3JIaHHBIX paHee 3aJ1aH-
HOTI'O rojia

[Touck MaHHBIX W BO3BpAlICHHUE,
KaK BCEro COAEpPXKUMOTo 0a3bl,
TaK WU 3alUCeH, YIOBIIETBOPSIO-
UM YCJIOBUSIM IOUCKa (CIHCOK
OTCOPTUPOBATH 110 HA3BAHUSIM)

21

[Tonck B Oa3ze maHHBIX BHAA «AB-
TOp, Ha3BaHWE, HM3IATEILCTBO, T'OJ
W3JIaHWS, YHUCJIO CTPAHMWI], IICHA»
BCEX KHHUT C 00BEMOM, MPEBHIIIAI0-
UM 33TAaHHOE YHCJIO CTPAHUIL

[Touck maHHBIX W BO3BpAlICHUE,
KaK BCEro COACPKUMOTO Oa3bl,
TaK W 3alHUCEeH, YIIOBIIETBOPSIO-
IIUM YCJIOBUSIM TOHUCKa (CIHCOK
OTCOPTHUPOBATH MO HA3BAHUSIM)

22

ITouck B 0Oa3e maHHBIX BUAa «AB-
TOp, Ha3BaHUE, W3AATEIbCTBO, T'OJ
W3aHus, YHUCJIO CTpaHUIl, IICHA»
BCEX KHUT ¢ 00BEMOM, HAXOISIIAM-
csl B 33JJaHHOM JIHaIla30He

[Touck maHHBIX M BO3BpAICHHE,
KaK BCEr0 COJEPKUMOr0o 0as3bl,
TaK W 3aluceH, YIOBIETBOPSIO-
MM YCIIOBUSIM ITOUCKa (CIHCOK
OTCOPTHPOBATH IO aBTOPaM)

23

[Tonck B Oa3ze maHHBIX BHAA «AB-
TOp, Ha3BaHWE, HM3IATEILCTBO, T'OJ
W3JIaHUS, YHUCJIO CTPAHMWI], IICHA»
BCEX KHHT C YHUCJIOM CTpaHUII, Ha-
XOISIIIAMCS B 3aJaHHOM JHAIIa30HE

[Touck maHHBIX W BO3BpallCHUE,
KaK BCEro COACPKUMOTO Oa3bl,
TaK W 3alHUCEeH, YIIOBIIETBOPSIO-
IIUM YCJIOBUSIM TOUCKa (CIHCOK
OTCOPTHUPOBATH MO aBTOPaAM)

24

ITouck B 0Oa3e maHHBIX BHUAa «AB-
TOp, Ha3BaHUE, W3AATEIbCTBO, T'0J
W3aHus, YHUCJIO CTpaHUIl, IICHA»
BCEX KHHTI C IIEHOM, HaXOAsIIeHCs B
3aJaHHOM JIMaIla30HEe

[Touck maHHBIX ¥ BO3BpAICHHE,
KaK BCET0 COJCPKUMOro 0as3bl,
TaK W 3alucel, YIOBIETBOPSIO-
MM YCIIOBUSM ITOMCKa (CIHCOK
OTCOPTHPOBATH IO aBTOPaM)

25

Jlanueie o crynentax B Buae «da-
MWINS, UMS, TPYIIA, AaTa poXkKJe-
HUS1, CPEHUN PEUTUHI»

JloGaBrieHre BBEIEHHBIX JaHHBIX
K cymecrByromen b/[ u Bo3Bpa-
HIEHUE COACPKUMOro 0a3bl, OT-
COPTUPOBAHHOTO MO (haMUIusIM
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1 2 3

Jannbsie o cryaeHtax B Buje | JloOaBieHUe BBEICHHBIX JAHHBIX K
«@Pamunus, UM, TPyIIa, aara | cymectByromend b/l u Bo3Bpame-
POKJIEHUS, CPETHUM PEUTUHT» | HUE CONEPKUMOTO 0a3bl, OTCOPTHU-
POBAHHOTO M0 J1aTaM POXKACHUS
JHannsie o cryaeHtax B Buje | JloOaBieHue BBEICHHBIX JAHHBIX K
«Damunus, ums, rpynmna, gara | cymecrsyrome b/l m Bo3Bpaie-
POXKACHUS, CPEAHUN PEUTUHT» | HUE COIEPKUMOTr0 0a3bl, OTCOPTHU-
POBAHHOTO IO CPETHEMY PEUTHHTY

26

27

Ilpumep évinonnenus 3adanus

CdopmupoBarh (ailsl «CMUCOK CTyACHTOB» (HOpMATOM «(PamMUIHS-TPYII-
[a-roJl_POXKJICHHS-S PEUTHHIOB», NPEABAPUTEIBHO BBIYMCIUB TONOJHUTENb-
HO€ MO0JI€ — MAKCUMAJIbHBIM pedTHUHT. BbIBECTH Ha AKpaH M B TEKCTOBBIN (paiin
CIIMCOK CTYJICHTOB 33JJaHHOM I'PYIIIIHI.

#include <stdio.h>
#include <conio.h>
#include <string.h>
void main(void)
{
struct stud {char fam[10],gr[10];
int year,rt[5],max; };
stud ek[3]={{"WUBanoB","9K-03-1",1986,{70,55,55,60,75} },
{"IleTpoB","2K-03-2",1986,{61,62,63,74,55} },
{"Cumopos","9K-03-2",1986,{98,99,97,90,91} }}, sl;
// villleM MaKCUMaJIbHbINH PEUTHHT
int 1,j,max;
for (1=0;1<3;1++) {
max=ek][1].rt[1];
for (j=05<5;++) {
if (ek[1].rt[j] > max) {max=ek[i].rt[j];}}
ek[1].max=max;}
FILE *f*g;
// 3anuch B ain
f=fopen("rgr2.dat","w");
for (1=0;1<3;1++) {
fwrite(&ek[1],sizeof(stud),1,f);}
fclose(f);
// aTeHue
printf("Cogepxxumoe ¢aiina:\n");
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if ((f=fopen("rgr2.dat","r"))==NULL) {

printf("OmmOka npu yrenuu ¢ainal\n");return;}
g=fopen("rgr2.txt","w");

fprintf(g,"Conepxumoe daitna:\n");

do {

fread(&s1,sizeof(stud), 1,f);

if (!feof(f)) {

printf("%12s%12s%61 ",s1.fam,sl.gr,sl.year);
fprintf(g,"%12s%12s5%61 ",s1.fam,sl.gr,sl.year);

for (j=0;)<5;j++) {printf("%31",s1.rt[j]);fprintf(g,"%31",s1.rt[j]);}
printf("%61\n",s1.max);fprintf(g,"%31\n",s1.max);

}+ while (!feof(f));

// 4TeHHEe C MOUCKOM

char group[10];

printf("Beenure rpynny s noucka:\n'");
scanf("%s",&group);

printf("Cryaentsl rpynmsl %s:\n",group);
fprintf(g,"Ctynents! rpynmnst %s:\n",group);
fseek(f,0L,SEEK SET);

do {

fread(&s1,sizeof(stud), 1,f);

if ((feof(f))&&(!strcmp(sl.gr,group))) {
printf("%12s%12s%61 ",s1.fam,sl.gr,sl.year);
fprintf(g,"%125%12s5%61 ",s1.fam,sl.gr,sl.year);

for (j=0;j<5;++) {printf("%31",s1.rt[j]);fprintf(g,"%31",s1.1t[j]);}
printf("%61\n",s1.max);fprintf(g,"%31\n",s1.max);

+} while (!feof(f));

//printf("\nCymma = %i\n",s); fprintf(g,"\nCymma = %i\n",s);
fclose(f);fclose(g);

getch();

}

3.9 3aganus 18l cCAMOCTOSATEIbHOM padoThI

3aoaua 1
Ilocmpoenue cpagpuueckux uzoopaxcenuii ¢ cpeoe Turbo-C

Teopemuueckue ceedenun —[9, c. 509 — 518; 10, c. 120 — 125].

3aoanue k pabome. C ucnob30BaHUEM MOYJISI pabOTHI ¢ TpaduKoit co-
CTaBUTH MPOTPAMMY JJIsi PUCOBAaHUS Ha dKpaHe TpeX N300pakeHUi COTIacHO Ba-
puaHTy U3 Tabu. 38 (Hanpumep, eciu Baml BapuaHT — Ne 11, To HEOOXOAUMO Ha-
pucoBaTh nzo0paxkenus Nell, Nel2 u Nel3).
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Tabauya 38 — Bapuanmul 3a0anutl

Nel, 16 No 2,17 No 3,18
?1 Yl Yl
bad
-1 1|-1 -1
-1 -1 -1
Ne4, 19 Ne 5, 20 No 6, 21
M Y1 Y1
/ x
1% 1 |-1 -1
-1 -1 -1
No 7,22 Ne §, 23 Ne 9, 24
'1"1 Yl vl
/ x
1%5 1 | -1 -1
-1 -1 -1
No 10, 25 Ne 11 Ne 12
‘r"l ‘-."1 Vl
]
-1 1|-1 -1
—1 _1 _1
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IIpooondcenue mabnuyol 38

Ne 13 Ne 14
Y

Ne 15
k'l

1 1

=1 -1

Ilpumep evinonnenusn 3a0anus

™

#include <stdio.h>

#include <conio.h>

#include <graphics.h>

void axes(int xc, int yc)

{

line(xc-100,yc,xc+100,yc¢);
line(xc+100,yc,xc+95,yc-2);
line(xc+100,yc,xc+95,yc+2);
line(xc,yc-100,xc,yc+100);
line(xc,yc-100,xc-2,yc-95);
line(xc,yc-100,xc+2,yc-95);

b

void main()

{

int xc,yc,*gd,*gm,;

*gd=0;

initgraph(gd,gm,"");

if (graphresult() !=0 ) {printf("Error!");}
xc=200;yc=200;axes(xc,yc);
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setfillstyle(3,getmaxcolor());

pieslice(xc,yc,0,90,50);

pieslice(xc,yc,270,360,50);
line(xc,yc-50,xc-50,yc);floodfill(xc-2,yc-2,getmaxcolor());
line(xc-50,yc,xc,yc+50);floodfill(xc-2,yc+2,getmaxcolor());
getch();

closegraph();

}

Teopemuueckue ceedenusn — [11, c. 114 — 127; 12, ¢. 169 — 211; 13,

3aoaua 2

Jlunamuueckue cmpykmypuot oannvix Ha azvike C/C++

c. 211 -232].

3aoanue k paoome. ChopmMupoBaTh IUHAMHYECKYIO CTPYKTYpYy (BUI
CTPYKTYpBI BBIOMpAeTCsl MO BapuaHTy M3 TabOi. 39), comepxkallyto IaHHbBIE IO
cTyJeHTam B cieaytoiiem Buje: "@amunus Ums 'pynmna I'P RS", roe I'P — ron
poxnenus, RS — cpeqnuit peiitunr (He meHee 5 3amnuceii). OcyiecTBUTh 00pa-
OOTKY CTPYKTYpBI COTJIACHO CBOEMY 3aJIlaHHIO (BBIBECTH Ha IKpaH TpeOyembie
3aIuCH).

Tabauya 39 — Bapuanmol 3a0anutl

Crpyk-
Bap. Py 3ananue
Typa
1 2 3
1 |Crek Bce crynenTsl, ybM haMuIMy HAaYMHAIOTCS ¢ OYKBBI "A"
2 |Ouepens |Bce ctynenTsl, ybn haMuauu HaUMHAIOTCS ¢ OYKBBI "B"
3 |Cmucok |Bce cTynenTsl, ybn (haMuiIny HaYMHAIOTCA ¢ OYKBHI "B"
4 |Crek Bce cTyneHTsl, b UMEHA HAYMHAIOTCS ¢ OyKBHI "A"
5 |Ouepenp |Bce cTyneHThI, YbM HMEHA HAUMHAIOTCS ¢ OYKBHI "'B"
6 |Choucok |Bce cTyaeHThI, YbM UMEHA HAYMHAIOTCS ¢ OyKBHI "B"
7 |Ctek Bce crynenTsi, o0ydaromuecs B rpynmnax "OK"
8 |Ouepenp |Bce cryaentsl, oOyyarommecs B rpynnax "9K"
9 |Cmucok |Bce crynenTsi, obyyatontuecs B rpymmax "9K"
10 |Crex Bce ctynentsl crapuie 18 ner
11 |Ouepenp |Bce crynentsl crapuie 19 ger
12 |Cnoucok |Bcee cryaentsl ctapuie 20 et
13 |Crex Bcee crynentsl maajme 18 et
14 |Ouepenp |Bce ctyaentsl muanme 19 ger
15 |Coucok |Bce cryaents muaaie 20 et
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IIpooonxcenue mabauyol 39

1 2 3

16 |Crex Bce cTyieHTsl cO cpeAHUM PEUTUHIOM, MEHbIINUM 3.0
17 |Ouepens |Bce CTyAEHTBI CO CPEAHUM PEUTUHIOM, MEHBIINM 3.1
18 |Crnucok |Bce CTyA€HTBI CO CPEAHUM PEUTUHIOM, MEHBIINM 3.2
19 |Crek Bce cTyieHTBI cO CpeIHUM perUTUHTOM, 60Jb1uM 4.0
20 [Ouepenp |Bce cTyneHTHI CO CpeTHUM PEUTHUHTOM, 60bIINM 4. 1
21 |Croucok |Bce cTyeHTBI CO CpeTHUM PEUTHUHTOM, O0TBIINM 4.2
22 |Crek Bce ctynentsl co cpeanumM peituarom ot 3.0 10 4.0
23 |Ouepens |Bce CTyAeHTBI CO CpeHUM PEUTUHIOM OT 3.5 10 4.5
24 |Cnucok |Bce cTyaeHTsl co cpeaqHum peutuarom ot 4.0 1o 5.0
25 |Cnucok  |Bce CTyA€HTBI CO CPEIHUM PEUTUHIOM HE HUXKE 4.75

Ilpumep eévinonnenusn 3ad0anus

CdopmupoBaTh CBSI3HBIN CIIUCOK CTPYKTYP, COACPKAIINNA JaHHbBIE IO CTY-
neHtaM. BbiBecTu Ha 3KpaH CHUCOK CTYJEHTOB, Y KOTOPBIX (haMUIMHM HauMHAa-
10TCsl Ha OyKBY A.

#include <stdio.h>

#include <conio.h>

#include <math.h>

struct stud {
char fam[10],name[10],group[10];
int gr.rs;

3

struct dstud {

stud data;

dstud *pPrior;

dstud *pNext;

3

void sread(stud &s)
{
printf("Family: \n");scanf("%s",&s.fam);
if (s.fam[0] !="*") {
printf("Name: \n");scanf("%s",&s.name);
printf("Group: \n");scanf("%s",&s.group);
printf("Year: \n");scanf("%i1",&s.gr);
printf("Rating: \n");scanf("%i1",&s.rs);
h
b
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void main(void)

{

dstud *pBegin=NULL,*pEnd=NULL,*pList=NULL;
stud s;

int k=0;

// Co3paHue cucka
clrser();
pList=new(dstud);
(*pList).pPrior=NULL;
(*pList).pNext=NULL,;
sread(s);(*pList).data=s;
pBegin=pList;

// JlobaBIIeHNE JaHHBIX
while (s.fam[0] !="*")

{

sread(s);

if (s.fam[0] !="*") {
pEnd=new(dstud);
(*pEnd).pPrior=pList;
(*pEnd).pNext=NULL;
(*pEnd).data=s;
(*pList).pNext=pEnd;
pList=pEnd;

}

}

printf("Beck cnncok:\n");

pList=pBegin;

while (pList)

{

printf("F=%s  N=%s G=%s Y=%i Rs=%i\n",(*pList).data.fam,
(*pList).data.name,(*pList).data.group,(*pList).data.gr,(*pList).data.rs);
pList=(*pList).pNext;

b

printf("TpeOGyemsbie cTyaeHTsI:\n");

pList=pBegin;

while (pList)

{

if ((*pList).data.fam[0]=="A")

{

k++;

printf("F=%s  N=%s G=%s Y=%1 Rs=%i\n",(*pList).data.fam,
(*pList).data.name,(*pList).data.group,(*pList).data.gr,(*pList).data.rs);
b

pList=(*pList).pNext;

b
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printf("Bcero naitneno %i cryaenTtos." k);

}
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