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I''TABA 1
OCHOBHBIE IPUEMbI ITPOI'PAMMMWPOBAHMUA

§ 1. ApudmeTuka AelcTBUTEIbHBIX Ynces. Boruuciaenue mo
dbopmyaam.

1. Jlanbl 1Ba AeicTBUTENBHBIX Uyncaa a U b. Iloayuuts ux cymmy,
Pa3HOCTh U MPOU3BEICHHE.

2. lanbl pelicTBUTENbHBIC Uncaa x U y. [lonyunts

=1

Lpol

3. Jlana qiuHa pebpa kyba. Halitn 06beM KyOa U Tuiomaas ero
OOKOBOI TTOBEPXHOCTH.

4. Jla"bI 1Ba TEMCTBUTEIBHBIX MOJIOKUTEIBHBIX unciia. Haitu
cpenHee apu(METHIECKOE U CpeHEE TEOMETPHIECKOE ITUX YHUCEI.

5. Jlansl 1Ba neicTBUTENbHBIX yncia. Hailtu cpeqnee

apI/IQ)MeTI/IHCCKOG OTHX YHUCCI U CPCAHCC IT'COMETPHUICCKOC UX MO,I[y.TICﬁ.



6. J[a"bl KaTeTHl MPSMOYTOJBLHOTO TpeyrojibHUKa. Halitu ero

TUINOTEHY3Y U IO .

7. CMe1aHo v, JIUTPOB BOJBI TEMIIEPATYPHI #, C V, JTUTPAMH BOIbI
TemIepaTypsl ¢, . Halitu o6bem u Temneparypy o0pa3oBaBILIEHCS CMECH.

8. OnpenenuTs NEPUMETP MPABUIBLHOTO 1-YTOJbHUKA, OMIUCAHHOTO
OKOJIO OKPYKHOCTHU pajuyca r.

9. Tpu compotusnenust R, R,, R, coenuneHsl napamiensHo. Haiitu
COTPOTHBIICHUE COCTUHEHUSI.

10. OnpenenuTh BpeMs MaJieHUs KaMHs Ha TOBEPXHOCTb 3EMJIH C
BBICOTHI /1 .

11. Jlans! x, y, z. Beraucnuts a, b, ecnu

“ _ _\/7 , b =x(arctg(z) +e~ ) ;

1+7+y7



+ y-1 _ 2 _x3
6)a=32—e,b:1+|y—x|+(y *) +|y | :
1+x |y 3
+ 2+ + -
B) a=(l+y) _x_zy/(x 2 4) ’ b:14cos(y‘ 22);
e TH1/(x"+4) x"/2+sin” z
r)a:y+ X 5 s b=(l+tg2£);
2 X 2
yot 3
y+x /3
— 2
H)a:2cos(x .n2/6)’ b=1+ 22 :
1/2+sin” y 3+z°/5
+sin’(x +
e)a= I*+sin (x yz) ot b:cosz(arctgl);
2+[x=2x/(1+x7)%) z
X' X
XK) a=In x— b=x——+—.
) 0 \/7)( 2/4 3 s

12. JlaHa cTropoHa paBHOCTOPOHHETO TpeyrojbHuka. Hailtu

IIom@anab 3TOT0 TPECYTrOJbHUKA.



13. Beraucnuth nepuoa KojiebaHus MassTHUKA JTHHBI /.

14. Onpenenuts cuily NPUTSKEHHU [ MEXly TeIaMH Macchl m |, U

m, , HAXOJSIILIUMUCS Ha PaCCTOSHUM 7 IPYT OT JIpyTa.

15. [la"bl TUNIOTEHY3a U KaTeT NPSIMOYTOJIbHOTO TPEYTOJIbHHKA.
Haiit BTOpO#1 KaTeT ¥ pajinyCc BOUCAHHON OKPYKHOCTH.

16. U3BectHa qyinHa okpy:xHOcTH. Haiitu nomanp kpyra,
OTPAaHUYEHHOTO 3TOM OKPYKHOCTHIO.

17. Haiitu mioiaab Koiblia, BHYyTPEHHUH paguyc KOTOPOTO paBeH
20, a BHEUIHUHN — 3aaHHOMY YHcCiy » (#>20).

18. TpeyronbHUK 3a7aH BETMYMHAMU CBOUX YIJIOB U PAINyCOM
OMMCAHHOM OKpPY>KHOCTH. HaliTH CTOPOHBI TPEYTroIbHHKA.

19. OnpenenuTh BpeMs, 4epe3 KOTOPOE BCTPETSTCS [1Ba Tela,

PaBHOYCKOPEHHO JBIKYILUECS HABCTPEUY APYT APYTY, €CIA U3BECTHBI UX

Ha4YaJIbHBIC CKOPOCTHU, YCKOPCHUSA U HAYAJIbHOC PACCTOAHUC MCIKAY HUMMU.



20. Haiitu cymmy 4ieHOB apudMeTHUUECKON Iporpeccuu a, a+ d ,...,
a+(n-1)d no naHHBIM 3HAYCHUAM @, d, N.

21. JlaHbl AeHCTBUTEIIBHBIC YKCIIAa ¢, d. BEIYMCIHTD

| sin3‘cxl3 +dx; —cd‘ |

‘\/(cxf +dx; —x,)° +3.14‘

+tg(ex) +dx; —x,), rae X, — 6onbIIuiA, a

X, — MEHBIIUI KOPHU ypaBHEHHs X~ — 3x —| cd | =0.

22. HaiiTu miomaas paBHOOOYHOHN Tpaneluy ¢ OCHOBAaHUSIMH a U b
U YIJIOM Q TIpu O0JbIlIeM OCHOBaHUH d.

23. TpeyronabHuK 3a7aH JyIMHaMHU CTOpoH. HaiTu:

a) JUTMHBI BBICOT;

0) ITMHBI ME/IUaH,;

B) IJIMHBI OMCCEKTPUC;

') paauychl BIIMCAHHOW W OTIMCAaHHOM OKPY>KHOCTEH.

24. BpIYHMCIUTB PACCTOSIHUE MEXIY TBYMS TOUKaMU C

KOOPJAUHATAMM X[, V1 ¥ X2, V7 .



25. TpeyronbHHK 3a7aH KOOpAMHATAMH CBOMX BepiluH. HaiiTu:

a) MepUMETp TPEYroJIbHUKA;

0) oAb TPEYroJbHUKA.

26. Haiitu nomaas cekTopa, paanyc Kotoporo pasex 13.7, a nyra

COACPKHUT 3aJaHHOC YHUCJIO paaraH ¢ .

27. JlaHbl 1eHCTBUTEbHBIE TIOJIOKHUTENIbHBIC YUCHa a, b, ¢. I1o Tpem
CTOpOHAM C JAJIUHAMU d, b, ¢ MOKHO MTOCTPOUTH TPEYroabHUK. HalTi yrist
TPEYroJIbHUKA.

28. /lano nerictBuTenbHOE YKo x. He monb3ysich HUKaKUMuU
JIPYTUMU apu(PMETHIECCKUMHU OTIepaIlisIMH, KPOME YMHOKEHHUSI, CJIOKCHHS 1
BBIUMTAHMS, BBIYUCIIUTD

2x* =3x" +4x> -5x+6.

Pa3pemaercs ncroap30BaTh HE 00JI€€ YETHIPEX YMHOKEHUH U YEThIPEX

CJI0KEHUH ¥ BBIYUTAHUH.



29. /laHbl nelCTBUTENbHBIC YKcia X, y. He noap3yach HUKaKuMU
OTIepalMAIMHU, KPOME YMHOXKCHHUS, CIIOKCHUS U BEIYMTAHUS, BEIYUCIUTD

3x%y? =2xp* —7x’y—4y* +15xy +2x> -3x+10y +6.
Pa3pemaercs ncroiap30BaTh HE 00JI€€ BOCBMH YMHOXCHUH U BOCBMHU
CIIO’KCHWI W BRIYUTAHUM.

30. lano nelictBuTeNnbHOE YnuCio x. He 1mosb3ysach HUKaKUMHU
JIPYTUMU apu(PMETHIECCKUMHU OTIepaIlisIMH, KPOME YMHOKEHHUSI, CJIOKCHHS 1
BBIUMTAHMS, BEIYUCIIUTD

1-2x+3x" —4x> u 1+2x+3x> +4x°.

Paspemaercs ncnonp3oBars He 60Jiee BOCBMHU OTIEPALIUK.
31. JlaHo nelicTBUTENbHOE Yynciio @. He moib3ysich HUKaKUMU

JIPYTUMH apu(PMETHISCKUMU ONIEPAITUSIME, KPOME YMHOXKCHHUS, TIOTYUUTh:
4
a) @ 3a JBe OIepaluu;
6
0) a 3a Tpu omepaluu;

7
B) @' 3a YeThIpe OlEpally;



8
I) d 3a Tpu ollepaluu;
9
1) d  3a4eTbIpe Olepaluu;
10
€) d  3a4YeThIpe Olepaluu;
13 .
) 4 3a ITh ONlEpaLnii;
15 v
3) @ 3aIsTh ONepaLuii;
21 .
M) a” 3a11ecTh OIepaluii;
28 .
K) d” 3a1IecTb olepanui;

64 .
J) @ 3a LeCTb ONEepaLuii;
32. JlaHo nelicTBUTENBbHOE YHUCIO . He mob3ysach HUKaKUMU

OPYTUMU apuPMETUUECKUMHU OTepalusiMU, KPOME YMHOKEHHU S, TTONyYUTh:
3 10
a) a&° U a  3a4eThIpe Ollepalny;
4 20 o
0) a u A 3amnATh ONEpPAIHil;

5 13 .
B) @° W A 3aMATh ONepaluii;



5 19 o
I) d” ¥ 4 3aMTh OllEpalnii;

2 5 17 .
o) a”,a ,a  3alIecTb ONepaluii;

4 12 28 .
€) a ,a”,a” 3aliecTb onepanui.



§ 2. Pa3BeTBiIeHus
33. Jlansl neiicTBUTENbHBIC Uncaa X, ). [lomyduTs:
a) max (x, y);
0) min (x, y);
B) max (x, ), min (x, ).
34. J[a"bl 1eCTBUTENbHBIC YUCTIA X, Y, z. [10dy4nTh:
a) max (x, y, z);
0) min (x, y, z), max(x, y, z).
35. Jlanbl elCTBUTENIbHBIC YUCHA X, ), Z. BBIUNCIUTS:
a)max (x + y + z, xyz);
6) min’ (x + y + z/2, xyz) +1.
36. [lanw! neficTBUTENbHBIC YUCHa a, b, c. [IpoBepuTs,
BBITIOJIHSIOTCS JIM HepaBeHCTBa a < b < c.

37. Jla"bI IeHCTBUTEIBHBIC YUCIIA d, b, c. Y IBOUTH 3TH YUCIA, CCITH

az= b 2C , 1 3aMCHUTH UX a0COJIIOTHBIMH 3HA4YCHUAMHU, €CIIN 3TO HC TakK.



38. JlaHbl 1eiCTBUTENbHBIC YUCIA X, ). BbIUMCIUTS Zz:
k-, eciam x >y,

z=0
[ —x+1 B OpOTHUBHOM cCiydae.

39. Jlanbl 1Ba NIEMCTBUTENBHBIX YKCiIa. BrIBECTH MepBOE YKCIIO,
€CJIM OHO OOJIBIIIE BTOPOTO, M 00a YKCIIa, €CIU 3TO HE TaK.

40. [Tanbl 1Ba NEHCTBUTENBHBIX YKCIA. 3aMEHUTD IEPBOE YHCIIO
HYJIEM, €CJTH OHO MEHBIIIE UITU PaBHO BTOPOMY, U OCTaBHUTh YHCIia Oe3
HW3MEHEHUS B IPOTHUBHOM CIIydae.

41. JlaHsl Tpu ACHCTBUTENBHBIX Yucia. BeIOpaTh U3 HUX Te,
KOTOpbIE TpUHaAIekKaT uatepsany (1, 3).

42. JlaHbl JEHCTBUTENBHBIE YUCHIA X, ¥ (XZ ). MeHblee u3 3Tux
JIBYX YHCEJ 3aMEHHUTH UX TOJyCyMMOH, a OOJIbIIIee — UX YBOCHHBIM
MIPOU3BEJICHUEM.

43. JlaHbl TpU OEWCTBUTENBHBIX Ynciaa. Bo3BecTH B KBaapaT T€ U3

HHX, 3BHAYCHUS KOTOPBIX HCOTPULATCIIbHBI.



44.Ecii cyMMa TpeX IMOIMApHO Pa3IMYHbIX JEHCTBUTEIbHBIX YUCET
X, ¥, Z MEHBIII€ €IUHULIBI, TO HAUMEHBIIIEE U3 ITUX YHUCENT 3aMEHUTH
MOJIyCYMMOM ABYX APYTUX; B MPOTUBHOM CIIy4ae 3aMEHUTh MEHBIIIEE U3 X U
¥ TIOJIyCYMMOM JIByX OCTaBILUXCS 3HAUEHUH.

45.]1aHbBI IeWCTBUTEIBHBIC YnCla a, b, ¢, d. Ecnn a<b <c¢ <d, 1o
Ka)KI0€ YHCJIO 3aMCHUTHh HAaUOOJIBIINUM U3 HUX; €ClIH a>b>c>d, TO 0OCTaBUTh
0e3 3MEeHEeHUs; B TPOTUBHOM CIIy4dae BCE YHCIIa 3aMEHSIOTCS UX
KBaJpaTaMH.

46./lanb! nelicTBUTENbHBIE YKCaa X, . ECiy x 1 y oTpULIaTeNbHBI, TO
Ka)KJ0€ 3HaY€HHE 3aMEHUTH €0 MOJYJIEM; €CJIM OTPULATENIBHO TOJIBKO
OJIHO U3 HUX, TO 00a 3HaueHus yBeanuuTh Ha 0.5; ecru 06a 3HAUCHUS
HEOTPHULIATENILHBI U HU OJHO U3 HUX HE MPUHAIIEKHUT oTpe3Ky [0.5, 2.0], To
00a 3HaueHus! yMEHbIINUTD B 10 pa3; B OCTalbHBIX CIy4yasiX X U ) OCTaBUTh

0€e3 U3MEHEHU.



47. JlaHbl 1eCTBUTEIbHBIC MOJ0KUTEIbHBIC YUCTA X, ), Z.
a) BeIsICHUTE CyIecTBYET JIM TPEYTOJbHUK C JNIMHAMH CTOPOH X, ), Z.
0) Ecnu TpeyroiapHUK CYyIIECTBYET, TO OTBETUTD — SIBJISIETCS JIU OH
OCTPOYTOJIbHBIM.

48.]lanbl NelicTBUTENBbHBIC YUCHa a, b, ¢ (a Z()). BbIsICHUTB, UMeeT
JI ypaBHEHUE
ax’ +bx+c=0 JIEUCTBUTENbHBIE KOPHU. ECin AeficTBUTEBHBIE KOPHU
UMEIOTCS, TO HAalTH UX. B TPOTHUBHOM ClTydae OTBETOM JIOJDKHO CITYKHTh
COO0OIIeHNE, YTO AEUCTBUTEIHHBIX KOPHEH HET.

49. JlaHO nericTBUTEIBLHOE YHCIO 4. BRISICHUTH, ©MEeT Jn

2 .
ypaBHeHue ax” + bx+ ¢ = 0 nelicTBUTENbHBIC KOPHU, €CIIN

[sin 84| +17
(1—sin4hcos(h® +18))*




3
3+|tgah’ —sinah ’

b=1-

¢ =ah’sinbh +bh’ cosah .
Ecnu nelicTBuTEnbHBIE KOPHU CYIIECTBYIOT, TO HAWTH UX. B mpoTuBHOM
CJlydae OTBETOM JIOJKHO CIYXKHUTh COOOIICHHE, YTO ACHCTBUTEIbHBIX
KOpDHEH HeT.

50. Tanbl neficTBUTENbHBIC YKHCHA a1, by, 1, 42, by, ¢;. BBIICHUTB,

BEPHO JIM, YTO |a1b2 -a 2b1| =0.0001, u ecin BEpHO, TO HANTH pEILICHUE

CHCTEMbI JINHEHHBIX YPAaBHEHUI
ax+by+c =0,
a,x+b,y+c, =0
(Tpu BBIMOTHEHUH BHITUCAHHOT'O HEPABEHCTBA CUCTEMA 3aBEOMO

COBMECTHaA U UMECT €IMHCTBCHHOC peH_ICHI/IC).



51. Mans! neiictBuTenbHble yKcia a, b, ¢ (a# 0). [lomHOCTBIO
FicCIIeI0BaTh GUKBAAPaTHOE ypaBHEeHHe ax” + bx*+ ¢ =0, T. e. ecim
JEHCTBUTENLHBIX KOPHEH HET, TO JOHKHO OBITh BBIJAHO COOOIICHHE 00
9TOM, MHAYE JOKHBI ObITh BBIJAHBI JIBA WU YETHIPE KOPHSI.

52. lansl nefictBUTENbHBIE UuCIa a, b, ¢, d, s, t,u (su t
OJIHOBPEMEHHO HE paBHBI HYIIO). MI3BecTHO, uTO TOUKH (a, b) u (¢, d) HE

JIeKaT Ha MPSAMOU /, 3aiaHHol ypaBHeHHEeM sx + ¢ty + u = 0. [Ipsmas /

pa30uBaeT KOOPAMHATHYIO TNIOCKOCTH Ha JBE MOITYIUIOCKOCTH. BBISICHUTB,
BEPHO JIM, YTO TOYKH (a, b) u (¢, d) npuHaAIIekKaT pa3HbIM
MOJIYTUTOCKOCTSM ™).

*) B aTOM 3a1a4e, KaK U B psiJie CICAYIONINX 33124, HAJI0 BOCIOJIh30BAThCS
TEM, UTO JIBE TOUKH (a, b) u (¢, d), HE Nex)ale Ha IPSIMOM, ONPEACTIAEMOM

ypaBHeHHEM sx + ty + u = (0, npuHagIexar OgHOM MOJTYIIOCKOCTH,

ecad sa + th + u u s¢c + td + u — 4ucia oIHOro 3Haka. CHpaBe,I[J'II/IB u

Oosee oOmuii hakt: ecnu ypaHeHue F(x, y) = 0 onpenenser npsMyro Uin



KPHUBYIO, pa30MBAOIIYI0 KOOPAMHATHYIO TUNIOCKOCTh Ha JIBE YaCTH, TO TOUKU
(a, b) u (c, d), HEe nexarye Ha TON JIMHUH, IPUHAJICKAT OJTHON U TOU kKe

YacTH IUIOCKOCTH, eciu F(a, b) u F(c, d)— dncia oIHOTO 3HAKA.

53. Jlanbl neficTBUTENBHEIC YUCHa a, b, ¢, d, e, f, g, h. I3BecTHO, 4TO
TOYKH (e, f) u (g, h) paznuunbl. I3BecTHO Takke, 4To TOUKH (a, b) u (¢, d)
HE JIeKAT Ha MPSIMOH /, mpoxo e yepe3 ToukH (e, f) u (g, h). Ipsmas /
pa30uBaeT KOOPAMHATHYIO TNIOCKOCTh Ha JBE MOITYIUIOCKOCTH. BBISICHUTB,
BEPHO JIH, 9TO TOYKH (a, b) ¥ (¢, d) mpUHAIIekKAT OTHON U TOU Ke
MOJTYTUTOCKOCTH ™).
*) B aToi1 3aaue, Kak U B psijie CIEAYIOMUX 3a/1a4, HaJI0 BOCIIOJIb30BAThCS
TEM, UTO ypaBHEHUEM NPSIMOH, MPOXOAsIeH Yepes3 B pa3IndHble TOUKU
(e, /) u (g, h), sBAsIETCS ypaBHEHUE

(x=e)h=f)=(y=f)g—e)=0.
54. Jlanbl nelicCTBUTENbHBIC YUCTA X1, X2, X3, V1, V2, V3. LIpUHAIICKUT

JIM HayaJlo KOOPAMHAT TPEYTOJIBHUKY C BEPLIMHAMM (X1, V1), (X2, V2), (X3, 3)?



55. JlaHbl gelicTBUTEIbHBIC ITOJ0XKUTEIbHBIC Yncia a, b, ¢, d.
BBIICHUTH, MOYKHO JIM TIPSIMOYTOJIBHUK CO CTOPOHAMH d, b YMECTUTh
BHYTPU NPSIMOYTOJIbHUKA CO CTOPOHAMH ¢, d TaK, 4TOOBI KaXK/1ast U3 CTOPOH
OJIHOTO MPSMOYTOJIbHUKA OblJIa TapaJUiebHa WIH MEePIeHIUKYIIIpHA
KaKJI0M CTOPOHE BTOPOTO MPSMOYTOJIbHUKA.

56. [lanbl neficTBUTENBbHBIE TTOJIOKUTENBHBIC YUCHa d, b, ¢, X, V.
BrIssicHUTB, IpOIACT T KUpIHY ¢ pedpamu a, b, ¢ B IPSIMOYTOJIBHOE
OTBEPCTHUE CO CTOPOHAMU X | . [IpOCOBBIBATH KUPIIUY B OTBEPCTHE
paszpemaercsi TOJIbKO TaK, YTOOBI KaXK0€ U3 ero pedep ObUIO MapajuieIbHO

HJIN ICPICHAUKYIIAPHO Ka)KHOfI N3 CTOPOH OTBEPCTUA.

57. Nano nericTBUTENbHOE YKUCIO @. Berauciouts f(a), ecin

O npu —2<x<2,
a X

B IIPOTUBHOM CJIy4ac;



*+4x+5 npm x<2,
§ xX)=0
) J@) ! B IPOTUBHOM CJIy4ae;
Ez +4x+5

(0 npum x<0,
B)f(x):%c mpu 0 <x<1,

U
|:.]Xf4 B OCTAJIbHBIX CJIYHadX;

[0 npu x <0,
T) f(x):%cz—x mpu 0 <x<1,
U o

(X’ —sinmx’ B OCTAIbHBIX CITydasX.

58. ano neiicrBurensHoe ynciho a. s yHkiuii f(x), rpaduku

KOTOPBIX MPEJCTaBICHbI HA pUcC. 1,a - 1,2, BBIYUCIUTS fla).



Puc. 1




59. /lanbl nericTBUTENbHBIC YKCTa X, Y. OnpeaeanTh, NPUHAICKUT
JIM TOYKA C KOOPAMHATAMH X, ) 3aIITPUXOBAHHOMN YaCTH IJIOCKOCTH (puc. 2,

a—2, K).

y Y
1 1
-1 f\] -1
\\0/ x :
a -1 8 -1
Y Yy
1 1
-1 /\1
Y/ x :
2 -1 -1




2 e
]_
-1 1
0 * %
; / O/
0 X
e
] 3 2 u
y
7
K
1 L
-1 0 1 x
Puc. 2

60. IIycts D — 3amrpuxoBaHHas 4acTb IJI0CKOCTH (puc. 1, a—3, e)
Y TIYCTh U OTPEIEISAETCS 10 X U V CeAyromuM obpazoM (3amuch (x, y) 1D

O3Ha4YacCT, YTO TOYKA C KOOpANHATAMU X, ) IIPUHAICIKUT D)



BD, ecmu (x,y)0D,

a) u =
[X¥  BIPOTHBHOM CIIy4ac;
(+3, ecmu (x,y)0D,

o) u=0,
oy B IIPOTUBHOM CIIy4ae;
k—y  ecmu (x,y)UD,

B) u =[]

[ky+7 BIPOTHUBHOM CIyYae;
A’ -1, ecm (x,y)0D,

|x - 1| B IPOTUBHOM CITy4ae;

(e T

Be+y B IPOTHBHOM CJIy4ae;
(k+y, ecm (x,y)UD,
e)u=0

xX-y B IIPOTUBHOM CJIy4dac.

JlaHbl AefcTBUTENBHBIC YUCa X, Y. OnpeaenuTs u.
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§ 3. lIpocreiimas nejsounciaeHHas apudpmernka
61. [lano nerictButenbHOE YUCIO X. [lomyduTs 11emyro yactp *)

YHClia X; 3aTEM — YHUCIIO X, OKPYTJIEHHOE 10 OJMKaMIero 11eyIoro; 3aTeM —
qucIio x 6e3 ApoOHBIX nudp.

*) Ilenoli yacThIO YnciIa X, 0003HAYaeMOM [X ], Ha3bIBACTCsl HAUOOJIbIIICEe
1enoe, He mpeBocxosauee x, Tak, [3.14] =3, [3]=3, [3.14]=-4,
[-3]=-3.

62. Onpenenutsp, SBISETCS U JaHHOE 11€7I0€ YUCIIO YETHBIM.

63. Onpenenutp, BEPHO JIK, YTO NPU ACIEHUU HEOTPULIATEIHLHOTO
LIEJIOT0 YHCIIA g Ha MOJOXKUTENIBHOE 1IEJI0€ YUCIIO b ToydaeTcs OCTaToK,
paBHBIN OTHOMY U3 JIBYX 3aJaHHBIX YHCEI 7 UJIH S.

64. Jlano HatypanbHOE ynciio # (7>99). OnpenenuTs YUCIO COTEH B
HEM.

65. lano HarypanbHoe unciio 7 (#>99). BeIsicHUTB, BEpHO JIK, YTO n?

paBHO KyOy CyMMBbI UG YucCTa 7.



66. lanbl iensie uncia k, m, ASHCTBUTEIBHBIC YnCTa X, V, X. [Ipu k<
m® , k= m’ win k>m* 3aMeHHTh MOJY/IEM COOTBETCTBEHHO 3HAYCHHS X, y
WIH z, & IBa IPYTUX 3HAYCHUS YMEHBIIUTH Ha (.5.

67. lano HarypansHoe uncio n (n<100).

a) Ckompko nudp B uucie n?

0) Uemy paBHa cymma ero nudp?

B) Halitu mocnennroro nudpy uucna .

r) Haiitn nepByro nudpy uucna n.

1) B npeanonoxennn, 9to n =10, HAWUTH TPEITOCIEAHION TUPPY
qucia n.

68. Jlano HatypanpHOE uncio 7 (n1<9999).

a) SIBnsieTcs U 3TO YUCIIO MATUHAPOMOM (TIEPEBEPTHIIIEM) C yue-
TOM YeThIpex Iudp, Kak, Harpumep, yucia 2222, 6116, 0440 u T. 0.?

6) BepHo 111, 4TO 3TO YHCIIO COAEPKUT POBHO TPU OJMHAKOBHIE

nndpsl, Kak, HampuMep, yrcia 6676, 4544, 0006 u T. 1.?



B) BEPHO JIM, YTO BCE YEThIpe HU(PHI YUCIIAa PA3TUIHBI?

69. YacoBas cTpenka o0pazyeT yroja ¢ ¢ JIy4oM, TPOXOASIINM

yepes IEHTP U Yepe3 TOUKY, COOTBETCTBYIONTYIO 12 yacam Ha uudeponare,
0< ¢ < 27 .Onpenennuts 3HAYECHUE yTia ISl MUHYTHON CTPEJIKH, a TAK)KE
KOJIMYECTBO YAaCOB U IOJIHBIX MUHYT.

70. Hanw! nensie uncnam, n (0 <m < 12,0 < n < 60),
YKa3bIBAIOLIHE MOMEHT BPEMEHHU: «/1 9acOB, # MUHYT». OnpeenuTh
HaMMEHbIIIee BpeMs (YUCIIO MOJIHBIX MUHYT), KOTOPOE JOJDKHO TPONTH 10
TOT'O MOMEHTa, KOT/Ia YacoBasi U MUHYTHasl CTPEJIKH Ha nudeponare:

a) COBMAyT;

0) pacrnoyiokaTcsi NEPHEHAUKYIISAPHO APYT APYTY.

71. JlaHO NEeHCTBUTENBHOE YNCIO a. Berauenuts fla), rae f—
nepuoaudeckas GyHKIUs ¢ mepuoaoM 1.5, coBnanaromas Ha OTpesKe
[0,1.5]:

a) ¢ pyHKumeit x’—2.25x;



0) ¢ pynkmueit, rpaduk KOTOPOI M300pakeH Ha puc. 4.

A y

LT 1

L5 y=1 -

PI/IC4 Puc5
72. JlaHO NEHCTBUTEIBHOE YNCIO a. Berauemuts fla), rae f—
nepuoanueckas GyHKIMS ¢ IEPUOIOM 2, COBITaiaroias Ha orpeske [—1,1]:
a) ¢ pyHKumeit —x*+1;

0) ¢ pyHkmei, rpaduk KOTOpoi N300pakeH Ha puc. S.



73. Jlansl iensie uncna k, /. Ecnu uncna He paBHBI, TO 3aMEHUTH
Ka)KI0€ U3 HUX OJJHUM UM TE€M K€ YUCIIOM, PaBHBIM OOJIbIIIEMY U3 UCXOIHBIX,
a €CJIM PaBHbI, TO 3aMEHUTD YUCJIA HYJISIMU.

74. lano HatypansHoe 7 (n < 100), onpenensioiiee BO3pacT
yenoBeka (B roaax). Jlath 715 3TOTO UrciIa HAMMEHOBAHUS «TO/», «T0J1a
WJIK «IeT»: Hanpumep, 1 rox, 23 roxa, 45 net u T. 1.

75. Jloka3atb, 4TO JIO0YIO IIEITOYUCICHHYIO ICHS)KHYIO CYMMY,
0ombIIyIO 7 PyO., MOKHO BBITUIATHTH 0€3 CAAYU TPEITKAMU U ISITEPKAMHU.
Jnst nanHoro 1 > 7 HATH Takue Leble HEOTpUIATENbHbIC a U b, uTO 3a +
5b =n.

76. ITone maxMaTHOM TIOCKU OMPEACIISIETCS MapOi HATypalbHbIX
YHUCeN, KaX/10€ U3 KOTOPBIX HE MPEBOCXOIUT BOCKMU: MEPBOE YUCIIO —
HOMED BEPTUKAIH (IIPU CUYETE CJIEBA HAMPABO), BTOPOE — HOMEDP
ropu3oHTaU (TIPU cUeTe CHU3Y BBepx). JlaHbl HaTypasibHBIC YKCHa k, [, m,

n, KaKJI0€ N3 KOTOPLIX HEC ITPEBOCXOJUT BOCbMU. Tpe6yeTc;1:



a) BersicauTs sBnsroTcs i mods (k, [) u (m, n) moIsAMH OJTHOTO
I[BETA.

0) Ha mone (k, /) pactionoxen ¢ep3b. Yrpokaer i oH moito (m, n)?

B) AHaioru4yHo 6), HO Gep3b 3aMeHsIeTCs Ha KOHSI.

r) BeisicauTh, MOXHO 1111 ¢ 1105141 (K, /) OTHMM XOJI0M JIaJib1 TIOTIACTh
Ha rioJie (m, n). Eciiu Het, TO BBISICHUTD, KaKk 3TO MOXHO CJIEJIaTh 3a J1Ba
xoJa (yka3arh 1oJje, Ha KOTOPOe MPUBOJIUT MEPBBIN XOI).

1) AHAJIOTUYHO T), HO JIaJ(bsl 3aMEHsIeTCS Ha (ep3sl.

€) AHaJIOTUYHO T), HO JIaJ(bsl 3aMEHSETCS Ha CJIOHA.

HpennonaraeTCﬂ, YTO YKa3aHHBIC ITOJIAA UMCIOT OJIUH U TOT K€ LBCT.



§ 4. IIpocTreiimme HUKJIBI

77. laHOo HaTypaJIbHOE YHUCIIO 7. BBIYUCIUTD:

a)2";
0) n!;
H+ L+ LHA+!
+ M+ —.0+—
B)[ PIC 2°C L n2[B
1 1 1
+ +.. ok ;
sinl sinl+sin?2 sinl+...+sinn
J_-[)\/2+\/2+...+\/§;
n KOpHEH

+ +..+
. coslﬂzosl cosZDLg:osl ..tcosn

. . . . . b
sinl sinl+sin?2 sinl+...+sinn

m)\/3+\/6+...+\/3(n—1)+\/§.




78. JlaHbl 1eHCTBUTEIBLHOE YUCIIO @, HATYPaJIbHOE YUCIIO A.

Borancants:

a)a’

0) a(a+l)...(a+n-1);
1 1 1
— +ot ;
a a(a+l) a(a+l)...(a+n)
1 1 1 1

r) _+_2+_4+...+7;
a a a a

n) a(a—n)(a-2n)..(a—n").
79. Berauciutsb (1+sin 0.1)(1+sin 0.2)...(1+sin 10).

80. /laHO neficTBUTEILHOE YHCIIO X. BEIYuCInTh

x3 xS x7 x9 xll x13
+ + +

335 7t 9 11 13



81. /laHbl nelicTBUTENbHBIC YUCTA X, @, HATYPaJIbHOE YUCIIO 7.
Brerunciauts
((..((x +a)* +a)* +...+a)’ +a)’ +a.
n cKoOOK
82. Jlano aelicTBUTEIBLHOE YUCIO X. BRIUHCINTD
(x =2)(x —=4)(x —=8)...(x—64)
(x =D)(x =3)(x =7)...(x - 63)

83. /lano nerictBuTenbHOE unciio a. Haiitu:

1 1 1
a) cpenu gucen 1, 1+5, 1+E+§, ... TIepBoe, OoIIbIIeE a;

1
0) Takoe HaUMeHbIIee 7, 9To 1 +—+...+— > a.
n

84. Jlansl HaTypanabHOE 1, ACUCTBUTEIBHOE X. BHIUUCIUTS:
. .2 - n .
a) sinx +sin” x +...+sin” x;

6) sinx +sinx” +...+sin x";



B) sinx +sinsinx +...+sinsin...sin x ;
%,—J
n

85. JlaHbl nefiCTBUTENBHBIC YUCIA @, /i, HATypaJIbHOE YUCIIO 7.
Boeruncnuts

Aa)y2fla+h)y+2f(a+2h)+...2fla+(n—1)h)+fla+nh),
rae

Ax)=(x>+1)cos™.

86. Jlano HaTypanpHOE YUCIIO 7.

a) Ckoapko nudp B 4ucCie 1.

0) Uemy paBHa cymma ero nudp?

B) Haiitu nepByro nudpy gucna n.

r) Haiitu 3nakodepeayromntyocs cymmy udp ancia 7 (IycTh 3amuch

7 B JICCATMYHOMN CHCTEME €CTh @, Q,_,..Q, ; Haiitn a, —a,_, +...+ (-1 a,).



87. Jlansl HaTtypanbHOE 71, m. [loydnuTh cymmy m mocineHux nudp
YHCcla A.

88. Jlano HaTypangbHOE YUCTIO 7.

a) BeracHuTs, BX0aMTH i 1udhpa 3 B 3amuch yncna n”.

0) [ToMeHaTh MOPSATOK 1P YKCTa 77 HA OOPATHBIM.

B) [IepecTtaBuTh MEpBYIO U MOCIEIHIO NUGPHI YUCIIA 7.

r) [Ipunucars Mo enquHUIIE B HAYaI0 U B KOHEI] 3aITHCH YUCIIA .

89. Anroputm EBKina Haxoxk1eHUsT HAUOOIBIIIET0 00IIETo
nenutens (HOJl) HeoTpUIaTeTbHBIX LETBIX YHCET OCHOBAH Ha CIIEAYIOIINX
CBOWCTBAaX ATOM BeNUYUHBL [1yCTh m ¥ n — OJHOBPEMEHHO HE paBHBIC HYIIIO
1eJIble HEeOTPUIATENIbHbIC YUCIa U ycTh m = n. Torna, ecinu n =0, To HO/J{
(n, m) =m, aecnu n# (0, TO AJIg YUCeN M, n U ¥, TNI€ ¥ — OCTATOK OT JCIICHUS
m Ha n, BeionHsAeTcs paBeHcTBo HOJ (m, n) = HOJI (n, ). Hanmpumep,

HOJI(15, 6) = HOJI(6, 3) = HOJI(3, 0) = 3.



JlaHbl HATYpalNbHBIC YHCIIA 1, 1.

a) Mcnonb3ys anroputm EBkinna, HalTH HanOOJIBIIHA OOIIIHI
JEINUTENb 1 U M.

0) Haiitn HanmensbIee ob1ee kpatHoe # u m.(Kak 31ech MokeT
moMoub anroput™ EBkimna?)

90. /Tlanbl HaTypalibHBIE UKcia m U n. HailTu Takue HaTypaJibHBIE p U
¢, HE UMEIOIINE OOIINX JIETUTENEH, uTo p/q = m/n.

91. Ilycts

a,=La, =ka,_, +1/k, k=12,..

Jano HatypanbHOe uncino n. [Tonyuntb a,, .




Hano HarypanbHoe n (n = 4). [lonyuuts Un
93. IIyctb
X, =c; x,=d;
X, =qgx,_ trx,_,+b; k=23, ...
JlaHbl 1eHCTBUTENBHBIE ¢, I, b, ¢, d, HaTypanbHOE 1 (n 2 2). [lomydnTs X, .
94. ITyctb
wu =uy=0; U, =0, =0;

Uiy U U, =0, _ U~V
P P s Ul' T T
I+u., +u, |”i—2 + Ui—1| +2

u. =

1

i=3,4,..

Hano HatypansHoe 1 (n = 3). Iloxyuuts U, .

95. Ilycth



Haiitu npoussenenue a, L4, Ll.[d,, .

96. IIyctb
10—, 1 —
a1=b2=l; akZE[ bk—l +5 ak_IEE;

b, =2a;  +b,_,k=2,3, ...

n

Jlano HatypaibHoe n. Haiitu Z ab, *).
=1

n

*) Beipaxxenue Y a,b, eCTh KpaTKas 3alluch CyMMbIa, b, +...+a b ;
k~k 1¥1 n

n?

n
BooOmIEe ) f, oOo3HawaeT npun=mcymmy f, +..+ f ;apun <m

=m

BbIPA)XCHHUC CMBICJIA HC UMCCT.

97. Ilyctb



xi=yi=1; x=03x1;
Vi=Xiatyio, i=2,3, ...

Jano HarypanbHoe n. Haittu

n

xi
;lﬂxT

98. IIyctb

ai=b,=1l;a_=3b, +2a,_;
b,=2a, ,+b_,k=2,3, ...

Jano HarypaibHoe n. Haiftu

n ok
99. ITyctb
a, =u,b, =v,a, =2b,_ +a,_;

b, =2a;  +b,_,, k=2,3,.



JlaHbl nericTBUTENbHBIC U, U, HaTypalibHOE 1. HailiTu

n akbk
2 et
100. ITycts

X1=x=x3=1; X=X+ X3, i=4,5, ...

100
. X,
Haiitu Z—i
&2
101. [{anbl MOJI0KUTENbHBIE ACUCTBUTENbHBIC Unca a, X ,E B

HIOCJICIOBATENBLHOCTH Vi, V2, ... , 0OpPA30BaHHOM 110 3aKOHY

1
w=a,yi= —Eyi_l +i% i=1,2,..
2 iz

HAUTH NEPBBIA WIEH ), , 11 KOTOPOr'O BBIIIOJHEHO HEPABCHCTBO

2 2
yn _yn—l <€.




102. [lycte xo=1; x, =———, k=1, 2, ... Haiitu nepBbIii wien

X, , AJI1 KOTOPOTro |xn —xn_1| <107.
103. ITycth

+1
y=1; y, =2 k=1,2, ...

5
Vi T2
Hano neiicreurensHoe € >0. Halitu nepBelii 4ieH y, , Ui KOTOPOro
BBIIIOJIHEHO Y, — ¥, < E.

104. JTano neiictBurenbHoe a > 0. [TocnenoBaTenbHOCTD Xo, X1, ...

o0Opa3oBaHa 10 3aKOHY



ED

in(2a, 0.95) npu a <1,

xozgﬂi mpu 1<a <25,
Dsa
= B OCTJIbHBIX CITy4asx
525 y ]
4
X, =g)cn_l +——, n=L2,.
5 5x,_,

<107 .BBIunciIuTh

. . 5
Haiitu niepBbIi 4ieH X, , 411 KOTOPOTO Za|xn+1 - X,

v 5
JUIT HAUACHHOI'O 3HAYUCHUA X, PA3HOCTb a — X, .

105. Jlansl HaTypaIbHOE YUCIIO 71, JEUCTBUTEIBLHOE YUCIIO X.

BrauciuTh:
n? n,
a) x" /2";

6) x" /3",



106. [lanbl nelicTBUTENbHBIC YHCIA @, b, HATYpaIbHOE YUCIIO 7

(b > a). IMony4uts (f1 +...+fn)h,r):[e

a+Hi—l—Ebr

h:b_a,fi_ o 2

- [
" 1+§a+ﬁi_1@,§
] 20

107. Jano uenoe uncno m > 1. [loayanTts HanbombIee neioe k, mpu

i=1,2,.,n.

KotopoM 4" <m.

108. Jlano HatypanpHOe yucio z. [lonyduTs HaMMEHbIIEE YUCIIO
BUaa2" , MpeBOCXOIAIIEe 71.

109. [Tano HarypanbHOe 4ynciio #. Beraucnuts 12 + 234 +...+
nl(h+1)L.2n.

110. Beruucinuth:



1+

3+
5+

101+L
103

111. Jano geiictBuTenbHOE Ynucio x # 0. BerauciuTh




112. Jansl nenslie unucna n, k, (n 2 k 2 0). Beraucnuts

n(n=1)....n—k+1)
k! '

113. IlycTs n - HaTtypanbHOe uncio u nycth #!! o3navgaer 13[3L1. [0
1u1st HeueTHoro n U 2[4L1.. [4 nyst uetHoro n. J{st 3a1aHHOTO HATYPaTbHOTO

n BBIYHUCIIUTB:

ayn!l;
6) (=1,
114. BerauciauTsb :
100 l 50 l
a) Zj; 0) =
i= l i= l

1 128 1

B) Z;, F)ZW,



" 52 L*) e) ﬁBz+lH

12 +2i43 7 =0 il
100 l‘+1.

. s
= i+2

x)

10 1
3) |_2| d- Tg :
=2 [ i
52 .2
*) BeipaskeHue ————— €CTb KpaTKas 3al1cCh MPOU3BEIACHHUS
L 172421 +3

2 2 2
1 2 o) n
B I E > ; BoOOIIE, I_lf’
12+20+3 2242243 522 +2052+3

o0o3Hauaet npu n =m npoussenenue f, Lf . LL.LUY ;opun <m

BbIPA)XCHHUC CMBICJIA HC UMCCT.

115. [Jano HatypajibHOE YHUCIIO 1. BBIUUCINTS:

| =1
a) ;Za 0) ;F’



n (_l)k

n l ]
2 Z Qk+1) 2 ; Qk+Dk’
(=D (=D (k+1)
I[) - k(k'f‘l)’ ); >
“ k!
WATT,
203 k+1

116. Jlanbl HaTypaabHOE YUCTIO 1, JEUCTBUTEIBHOE YHCIIO X

S IDYERNEE
HB+Sln(kx)B

Breruncauts:

l'

i=
" x +cos(ix
B) —2,.( );

i=1



n k . k+1
H)D[Bm—cos |x|[H )l—l(l 0 +1

((k-1)+1)

117. Jlano HaTypaiabHOE YUCIO 7. BRIUUCIUTE TPOU3BECHUE

NIEPBBIX 7 COMHOKHUTEICH:
a) 1 ﬁ BS— l.;
2 46
6) -BE 0.
1 23

118. Berunciurs 1 —%+ l - 1 - 1

o tF—
3 9999 10000 — C/WIOHIMA

YCTBIPbM: crocodamu:

a) TIOCJIC/IOBATENLHO CJICBA HAIPABO;



1
9999

0) Mocae10BaTeNbHO CIIEBa HAIPABO BHIYUCIISIOTCS | +§ + u

L .
2 3 10000

, 3aT€M BTOPOE 3HAYCHUE BBHIUUTACTCS U3 IIEPBOTO;

B) MOCJIEI0BATENILHO CIPaBa HAJIEBO;

T') IOCJIEJIOBATENIHHO CIIpaBa HAJIEBO BHIYHUCIISAIOTCS CyMMBI,
BBIMKICAHHBIE B 0), 3aTeM - BEIYUTAHHE.

[ToueMy mpu BBIYMCIIEHUSAX HA BHIYMCIUTEIBHON MaIlIMHE KaXAbIM
U3 CIIOCOOOB IMOJTyYalOTCs Pa3HbIE PE3yIbTaThI?

119. Beruuciauth 6ECKOHEYHYIO CYMMY C 33JJaHHOH TOYHOCTBIO £(€ >
0). Cunrarb uTo TpeOyeMas TOUHOCTb JOCTUTHYTA, €CJIM HECKOJIBKO MEPBbIX
ClIaraeMbIX M O4EepEHOE CllaraéMoe OKa3aloch MO MOAYJII0 MEHBIIIE, YeM &,

9TO H BCC MOCIICAYIOINIHUEC CJIaracMbIC MOXKHO YK€ HC YUYHUTbhIBATD.

Brerunciauts:



i=1

w (_1)i+1 .
N G+ +2)°




§ 5. IIpocreiimme rpaguyeckre MOCTPOEHUs

120. [TocTpouts:

a) TpeyronbpHUK ¢ BepmuHamu (100, 100), (150, 100), (80, 170);

0) npsimoyronbpHUK ¢ BepmuHamu (80, 80), (170, 80), (170, 150), (80,
150);

B) msATUYTOIbHUK ¢ BepimHamu (100, 100), (150, 100), (170, 120),
(150, 140), (100, 140), (80, 120);

T) mectuyronbHuK ¢ BepmmHamu (120, 100), (140, 120), (140, 140),
(120, 160), (100, 140), (100, 120);

1) BBIIIOJIHUTB 33JJaHus a) - T'), JOTIOJIHUB KaX/10€ U3 HUX TpeOOBaHUEM
3aKpacKH MOCTPOSHHOM MJIOCKOU (GUTYpHI *).
*) ITocTpoenus u 3akpacky (GpUryp B 3TOIl U MOCIEAYIOUX 3a4a4ax
BBITIOJTHATH JIFOOBIMH 1IBETAMU, UMEIOUTMMUCS Ha KOHKPETHOM

BBIYHCIIMTEILHOM MaIlIMHE.



121. [TocTpouTh 1 3aKpacuTh KBaApaT co cTopoHoi 30 mukcen *),
LEHTP KOTOPOTO COBMEIICH C EHTPOM 3kpaHa. CTOpOHBI KBaipaTa JOJIKHBI
OBITh IIAPAJUIEIBHBI OCSIM KOOPAMHAT 3KpaHa.
*) JITMHBI OTPE3KOB B ATOW U CIIEIYIOIINX 3a7a4aX YKa3bIBAIOTCS B
KOJIMUECTBE a/IpECyeMbIX TOUYEK dKpaHa (THKCcenax).

122. [TocTpouTh U 3aKpacUTh MPSMOYTOJIBHHUK CO cTopoHamu 30 1
50 nuKcen, HEHTP KOTOPOTO COBMENICH ¢ EHTPOM 3kpaHa. CTOpOHBI
MPSIMOYTOJIEHUKA JTOJKHBI OBITH TIApaJUIeTLHBI OCSIM KOOPIMHAT 3KpaHa.

123.ITocTpouts u 3akpacuTh Kpyr paauyca 40 nmukcesn, LEHTP
KOTOPOTO COBMEIIEH C IIEHTPOM JKpaHa.

124. Cton6uarast tuarpamma (rucTorpaMma) peIcTaBlIsIeT coO0M
HA0OP MPSAMOYTOIHHIUKOB, OCHOBAHHSI KOTOPBIX PaBHBI, 3 BBICOTHI
MPOMOPIUOHATBHBI YUCIOBBIM BEJIMYMHAM, B3SITBIM U3 HEKOTOPOU

coBOKymIHOCTH (puc. 6). [{ist Gonblieil HaArISIAHOCTH MPSMOYTOJIbHUKU



JTUarpaMMbl OOBIYHO 3aKPAITUBAIOT B pa3HbIC IIBETA.
Jla"bl ceMb AEHCTBUTEIBHBIX MOJIOKUTEIBHBIX YUCEN Ay, A2, ..., A7.

HOCTpOI/ITB rucrorpamMmy Ijisi 9TUX 3HA4YCHUH.

Puc. 6 Puc. 7
125. CexTopHas quarpaMma — 3TO KPYT, TJIOIIAJAN CEKTOPOB
KOTOPOT'0 MPONOPLHOHATBEHBI COOTBETCTBYIOIIMM YUCJIOBBIM BETUUMHAM,
B3SITHIM M3 HEKOTOPOU COBOKYNMHOCTH (puc. 7). s GoJibliiel HarIsiAHOCTH
CEKTOpbI JMarpaMM 3aKpalinBaloT B pPa3HbIC 1IBETA.
JlaHbBI ceMb IEMCTBUTENBHBIX YHCEN d1, A2 , ... d7. 11OCTpOUTH

CCKTOPHYIO JUarpaMMy AJId 9THX 3HAYCHMH.



126. [1anbl HaTypalbHBIE V], V3, ..., Vg, 3Q/IAIOIINE YHUCIIO THEH B
TOJy, B KOTOPBIX MPeodiIaiano COOTBETCTBEHHO CEBEPHOE, CEBEPO-
BOCTOYHOE, BOCTOYHOE, FOTO-BOCTOUHOE, F0’KHOE, F0T0-3a1aTHOE, 3a1aJHOe
WM CEeBEpO-3alaHOe HampaBieHue BeTpa. [loctpouts po3y BeTpoB (puc.
8).

127. Ctpenka (puc.9) cocTout U3 oTpe3ka npsimoit u
PaBHOCTOPOHHETO TPEYrojJbHUKa-ocTpusi. CTOPOHA TPEYroJIbHUKA,
nepecekarolas 0Tpe3ok, o0pa3yer ¢ HUM MPSIMOM yroii; TouKa repeceyeHust
JIEJIAT OTpe30K B oTHoeHuH 1:5. [Toctpouts:

a) TOPU30HTAIBHYIO CTPEJIKY, HanpasiieHHyto u3 Touku (100,100) B
touky (150,100);

0) TOpU30HTAIBHYIO CTPENKY, HanpaBiaeHHYy0 13 Touku (150,100) B

touky (100,100);



B) BEPTUKAJIBHYIO CTPEJIKY, HanpaBieHHY0 13 Touku (100, 50) B Touky
(100,150);
') BEpTUKAJIbHYIO CTPEJIKY, HanpasiieHHY0 U3 Touku (100,100) B Touky

(100,50).

Puc. 9

Puc. 8



128. ITocTpouTh OCH KOOpAUHAT
(puc. 10). Hayamo koopauHaT ciemayeT =

IIOMECTHUTh BOJIM3U JICBOI0 HUXKHETO yria

sKpaHa, nosyocu Ox u Oy pa3MeCTUTh, KaK
Puc. 10
noka3aHo Ha puc.10.

129. Puc. 11, a - o cocTtaBieHbl U3 MPOCTEUIINX T€OMETPUUECKUX
buryp TpeyroibHHKOB, KBaAPAaTOB, OKPYKHOCTEH, TOUeK U T.I. LIpITIeHok
(puc. 11, a@) cocrout u3 3:uIica (TEJIO UBIMICHKA), OKPYKHOCTH (TOJI0Ba),
TPEX TPEYTrOJBHUKOB (HOC, XBOCT U KPBLJIO IBIIUICHKA) U IBYX MPSIMBIX
(mmarmen). Jom (puc. 11, 6) cocTouT M3 ABYX KBaJApaTOB (JIOM U OKHO),
MIPSIMOYTOJIbHHKA (IBEPH), TPEYTOJIbHUKA (KPBIIIA) U JIOMaHOU (TpyOa).
I'py3oBuxk (puc. 11, 8) cocTOUT U3 ABYX NPSIMOYrOJbHUKOB (KaOWHA U

Ky30B), KBajipaTa (OKHO) U JBYX OKpYy>KHOCTeH (koseca). Enka (puc. 11, 2)

COCTOMT U3 TPEX TPEYrOJIHHUKOB (BETBH) U MPSIMOYTOJIbHUKA (CTBOJ) U T. II.






M H 0
Puc. 11

[TomyuuTs Ha 3kpaHe U packpacutsb puc .11, a - o.

130. Ha puc. 12, a — p nanbl mabaoHbI HECKOIBKUX (QHUTYD: KYKa,
OykeTa 1IBETOB, poO0Ta, camoJieTa U T. JI. 3aKpalleHHbIH KBaJpaT Ha
111a0JI0HE COOTBETCTBYET BHICBEUNBAEMOM TOUKE, TyCTON KBaJpaT — TOUKE,
KOTOpasi HE BBICBEUMUBAETCS (WJIM, YTO TO K€ CaMO€, TOUKE, IBET KOTOPOM

COBIIAJIaeT C IIBETOM (OHA).






Puc. 12, a-3







Puc. 12, u-p




[TomyunTs Ha SKpaHe GUTYPHI 10 11a0I0HaM, TPUBEACHHBIM Ha PUC.
12, a—p.

131. CocTaButh 11aGI0HBI PYKOITUCHBIX OYKB OT a 110 1. Mcmonb3ys
3TH MIa0JIOHBI, BHITIOJIHUTH OJPUCYHOUHBIE TIOAMMCH K (UTypam
npeapayiei 3anaun u purypam 3agadu 129. (Lllabmon pykonucHO# OYKBBI

T cM. Ha puc. 13.)

Puc. 13 Puc. 14



132. Jlano HarypanbHoe yuciio # (7 < 999999 ). 3anucats ero
HIeCThIO U paMu, UCTIONB3YS EBATUCETMEHTHBIN MAa0IOH (KaK Ha
MOYTOBBIX KOHBEPTAX).

133. [TonyuuTs Ha 3KpaHe puc. 14 u 06ecieunTh BO3MOKHOCTD
«BaXXKHUTaTh» U «TaCUTh» HAPUCOBAHHYIO JIJAMIIOUKY: BKIIOUCHHUE U
BBIKJIFOUEHHE JIAMITOYKH JJOJKHO BBIMIOJIHATCS C KJIIaBHATYPhI, CIUPAIIb
3a)KKEHHOW M MOTallIeHHOM TaMIOYeK OKPAIIMBACTCS B pa3HbIE IIBETA.

134. [TonyuuTs Ha 3KpaHe puc. 15 u 00ecieunTh BO3MOKHOCTD
«BaXXHUTaTb» U «TaCUTh) CBET B JIOME: BKJIIOUEHHUE U BBIKIIIOUEHHUE CBETA

JOJIDKHO BBIITOJHATCA € KJIaBUATYpPbl, OKHO JOMa IIPU 3aKIKCHHOM U IIPU

Puc. 15



MOTAIIICHHOM CBETE OKPAIlIMBAETCS B Pa3HbIC I[BETA.
135. [TonyunTs Ha 3KpaHe N300pAKEHUE JEHCTBYIOITUX

DJIEKTPOHHBIX YACOB, MMOKA3bIBAIONIUX TeKyIiee Bpems. [I1a0noHbl

UCTIOJIE3YEMBIX IIU(P JOIKHBI COOTBETCTBOBATH OOBIYHOMY JIJISI

QJICKTPOHHBIX 4YaCOB CCMUCCTMCHTHOMY ma6n0Hy.



§ 6. IlomaroBbiii BBOJ JaHHBIX H BHIBOJ Pe3YJbTATOB *)

*) B 3agauax storo naparpada He TpedyeTcsl XpaHeHHs HCXOTHBIX

IOCJIEI0OBATEIHLHOCTEN 3HAUECHMIA.

136. /lanb! HaTypanbHOE YUCIO 7, ACUCTBUTEIbHBIC YUCHIA 4, ,...,d

Brerunciauts:

a)a +..+a,;

no

0) aya, ... a,;

no

B) |a1|+ .t

a

n

2 2
n) a; +..+a;

x®) a, —a, +a, — .. +(-1)"a,;
n
3) R +—( 1) a”;
2 n!

a, a a,
1) F‘!+Tj+... +—(n_1),

; T) |a1| [|b2| .. []bn

e)a, +..+a, uaa, ..

a.:

no

ne



K) 2(a1 + ... +an)2; 1) 1/|ala2 e a,l;

M) sin|al +..+a

9

H) (\/m—al)2 + .. +(\/|c17n—an)z;
0) Y10+al + ... +,10+a’.

137. [lanb!l HaTypanbHOE YUCIO 11, JICHCTBUTENBHBIE YUCHA ..., d

Breruncauts:

a)a,,a ta,, ..,a,ta,*+..+a,;

no

2 .
0) a,, a,a,, a,a,, ...,aa

no

,la, ta,l, ...,

B) |a1
- 1) o
r) a,, —a,a,, a,a,d;, ..., aa, ...a

n
1) —a,, a,, —d,, .., (—1) a,;

ne



e)a +1,a,+2!, ..., a, +tn.
138. JlaHbl 1eiiCTBUTENBHBIC YUCHA d, ... , A5, . [1OTy4NTH(BBIBECTH)

HOCJIEAOBATENBHOCTD @, , sy, ..., U7y, 4, .

139. JTano HatypanpHoe yucio z. [lomyduts mocneaoBaTeaIbHOCTb

by, ..., by, tnenpui=1,2, ..., n 3HaueHue b, paBHO:

a) i; 6) i*;
B) il; r) 2™
I[) 2i+3[+1; e) 2_"
i!
i+1
)K)1+l+...+l; 3)1—l+...+—( l) ;
2 j 2 i

1) i[BI—+l+ +lB

n 2 ir



3a+4
140. Beruncnuth 3Hau€HUE BBIPAXKEHUS 3,9 sl a =
a —5a-—

1,2, .., 100.
141. Hunuuaap oObeMa eqMHUIIA UMEET BBICOTY /. OnpeaenuTh
paaryc OCHOBaHMS IWIMHAPA JUIs 3HaUueHul A, paBubix 0.5, 1, 1.5, ..., 5.
142. BouncianTh 3HaueHnst MHorowreHa x° —9x* +1.7x* =9.6 s
x=0,1,..5.

143. /laHbl NEACTBUTENBHBIC YUCIA A, 0y, 05,0, X, .oy X5 -

Ionyuuts b,, ..., by, , rae

2 3 4
X —X. —da ST X, —a X, —X. —d
bi: i i 1|:Fz i 2(xi_a3)_ i i 4+xi(xi+a3)’
X Ta X~ a, X;




144. ITocnenoBarensHOCTD uncest PuboHayuum u,,u,, ... 0bpasyercs
nos3akony u, =0; u, =1L, u, =u,_, +tu_, (@=2,3,..).
a) JlaHo HatypanbHOe uucio n > 1. [lomyuuts uo, uy, ..., u, .

0) I[locaenoBarenbHOCTS f), f1, ... 0Opa3yeTcs mo 3aKkony fo = 0;

h=1 f.=f_,+f_,+tu_, (i=2,3,..). JlaHo HaTypaibHOE 1 > 1.

IMomyuuts fo, f1, ..., f,.

145. IlocnenoBaTenbHOCTh X, X, , ... 00Opa30BaHa 110 3aKOHY:

a) x, =0; x, zgé X; :%"‘%xl-_z, i=3,4,..;

6) x, =1; x,=03; x, =(i+1)x_,, i=3,4,..;
B) X, =x,=x; =1, x, = (i+3)(xi_l —1)+(i+4)xi_3, i=4,5,..;

[Tonyuuts x1, X2, ..., X20.



146. [lanbl HaTypalIbHOE YHCIIO /1, IEHCTBUTEIBHBIC YnCa a, b
(a #b). Honyuursr,,n,,...,r,, Taer, = a +ih, h = (b—a)/n.
147. BerauciauTh mocie0BaTeIbHOCTH 3HAYCHUH (QYHKITUN

3x2 -1 5x% =3x
T’ 3(x):—
x=0,0.05,0.1, ..., 20.

P (x) =X, P, (x) = JUISl 3HAYEHUN apryMeHTa

148. ITonyuuts Tabnuuy temneparyp no Leascuto ot 0 1o 100

rpajycoB M UX SKBUBAJICHTOB 110 MiKajie DapeHrenta, UCIOIb3ys st
_9
nepesoaa GopMyiy ¢, = Etc +32.

149. Beruucnuth 3HaueHUs QPYHKITUYU ) = 4x>—2x*+5 ju1s1 3HAUCHMI X,
H3MeHromuxcs oT —3 j0 1, ¢ marom 0.1.
150. /Tano HatypanbHOE YHUCIO /1. BRIYUCIUTD 3HaYeHNUS (QYyHKIUN
_xP3x+2

y=———— max=1,1.1, 1.2, .., 1 +0.1n.
2x°-1



151. Jlansl HaTypaIbHOE YUCTIO /1, IEUCTBUTEIbHBIC MOJOKUTEIbHBIC
gucaa Cy, ..., C,. 3aauenus Cy, ..., C, IBISFOTCS €EMKOCTSIMH 71
KOHJIeHCAaTOpOB. ONpeaeuTh eMKOCTH CUCTEM KOHJIEHCATOPOB, KOTOPbHIE
MOJIY4arOTCS TTOCJIEIOBATEIBHBIM U MMApaJUIeIbHBIM COCTMHEHUEM MUCXOTHBIX
KOHJIEHCATOPOB.

152. [lanbl HaTypaJIbHOE YHUCIIO 71, IEHCTBUTEIbHBIC YKCIIA a, K, b,
do, ..., dn. BEIYACIUTE
d() + d1 (b—a) + dz(b - a) (b —a— ]’l) + ...

wtda(b—a)y(b—a-h)..(b—am-1)h).

153. Jlanbl HaTypaIbHOE YUCIIO 1, NEUCTBUTEIbHbBIC YUCTA X, Ay, Ay —
1y ..., do. BEIYKCIUTE, HCHIONB3Ys cxeMy [opHepa *), 3Hauenue a,x” + a, _ |
N+ ay.
N apx" + an x" Lt ap= (o (@ + an 1) X Fan) x + ..+ ay) x+tag

154. Jlanbl HaTypaIbHOE YUCTIO 11, NCHCTBUTEIbHbBIC YHCIIa

a, b, x1, y1, ..., Xn, ¥n. Ilapa a, b — KoopAUHATHI MIKOJIBI MUKPOPAOHa, a



napsl xj, yi (i=1, ..., n) — COOTBETCTBEHHO KOOPAMHATHI JOMOB 3TOI'0
MUKpopaiioHa. HaliTu paccTosiHUS OT TOMOB J10 LIIKOJIBI U CpE/IHEe
apu(METHUECKOE ITHX PACCTOSHHIM.

155. JlaHbl HaTypanbHOE YUCIIO 1, JEHCTBUTENbHbIE YUCIIA

X5 ..., X, (n=2). Bpruncaursb

! +x, : +Xx, .E#ﬂcn H
x| +1 x,|+1 Exn_l‘ﬂ Ef
156. Jlansl HaTypaabHOE YUCTIO 11, NEHCTBUTEIbHbBIC YHCIIa
X5 ..., X, (n23). Beruuciaurs:
a) (x1+2x1+x3) (0o+2x3+x4)... (X0 2F2X0-1HX0);
0) (x1Hxptx3)xo+ (o txstxa)x3+... H (X2 X1 HX0)Xn-1.
157. Jlanbl HaTypaJIbHOE YMCIIO 71, JCUCTBUTEIbHBIC YUCA d, b

(b > a>0). I[TonmyunTh MOCIEIOBATEILHOCTD JICHCTBUTEIBHBIX YUCEIT )y,

Viy ooy Yo, THE V=X, , X, =a +ih, h:(b—a)/n.



158. Jlanbl HaTypalbHOE YKCIIO /1, LIEBIC YUCHA d, ..., d39. B
MOCJIEIOBATEIBLHOCTH Ay, ..., 439 3AMCHUTD KaXK/IbIi M3 YIEHOB OCTATKOM OT

ACJICHUS €ro KBaJpara Ha n.

¥ 159. lanbl HaTypanbHOE YUCIIO 71,
s
JNEHCTBUTENBHBIC YHCTA Ay, ..., dy (12 3).
[
% EE fg ¢ [Monyuuts by, ..., by 2, THE bi =ai+1 + ai+2,
£ o i=1,..,n-2.
. 160. /lanb! HaTypaIbHOE YUCIIO 7,
¢ 4 ¢ M I 4 4
@ JCUCTBUTECIIbHBIC UMCnaad,, £,, d,, £,, ...,
sl (L, l,, ..., £, 20). Haiitn

Fre. 16 o
KOOpJZMHAThI KOHIIA JIOMaHOU JIMHUU,

n300paxeHHO! Ha puc. 16.
161. JIaHbI HaTypabHOE YUCIIO 71, NEHCTBUTENBHBIC YUCIIA A1, ..., Ay

[Tonyunts by, ..., by, THIE



a, .
b.= ! —,i=1,..,n.
1+(al +...+al.)

162. Jlanb! HaTypanbHbIC YKCHA I, 1, NIEHCTBUTENbHbIE YUCIIa

ai, ..., dy (i Sn). Haiitu cpennee apudmMeTniaeckoe BCeX YUCEI dj, ..., dy,
KpOME @, .
163. /lanbl 1eliCTBUTEIIBHBIC YUCIA A1, ..., d37. BCE WICHBI 3TOI

MOCJIE0BATEIPHOCTH, HAYMHAS C IIEPBOTO MOJIOXKUTEIBHOTO, YMCHBIIIUTh HA
0.5.

164. Jlanbl neliCTBUTENBbHBIC YUCHA A1, ..., dso. | [OTydUTh
«CTIIaKEHHBIEY 3HAYEHUA A1, ..., d50, 3AMEHUB B MUCXOIHOMN

MMOCJICAOBATCIIBHOCTU BCC YJICHBI, KPOMC IICPBOI'0 U MOCJICAHCTO, 11O

dbopmye

a=————, 1=2,3,..,49;



CYHTAETCS, YTO
a) IMOCJIe TOro Kak MOoJy4eHO HOBOE 3HAYCHUE HEKOTOPOT'O YiieHa,
OHO UCTIOJB3YETCS JUIsl BEIYMCIICHUSI HOBOT'O 3HAUEHUS CIICYIOIIETO YICHA,
0) IpH «CTITAKUBAHUN UCTIONIB3YIOTCS JIMII CTaphie 3HAUCHUS
YJICHOB.
165. JlaHb! IeCTBUTENIBHBIC YHCIIA d1, A, ... I3BeCTHO, 4TO @) > 0 1
YTO CPEIH a3, d3, ... €CTh XOTs OBl OJTHO OTpHIIATEIbHOE YKcio. [TycTh
ay, ..., 4y — YWICHBI JAHHOH TOCIICI0OBATEIILHOCTH, MTPEAIIECTBYIONTUE
MIEPBOMY OTPHUIIATEIIFHOMY WIeHY (7 3apaHee Heu3BeCTHO). [lomydnTsh:
a)a;tayt ...+ ayp

0) aiay ... ap;

B) cpeaHee apupMETHUECKOE dj, ..., dy;
I') CpeHee TeOMETPUUCCKOE a1, ..., dn;
1) ai, 1@, a1axas, ..., 414y ... dy;

e)a;+2a+2az+ ... +2a, |+ ap;



K) ajar + axaz + ...+ a,_1ay + anay;

3) (-1)" a,;

u) n+ ap;

K) |a; — ay.

166. JlaHbI HaTypaTBHOE YHUCTIO 7, IEHCTBUTEILHBIC YUCHA A1, ..., dy.
[Monyuuts uncna by, ..., b,, KOTOPBIC CBA3AHBI C A1, ... @, CIACIYIOIIUM

obpazoM:
bl:al’bn:an’ i_'T
167. ITycth

x=n=1; x,=y, =2;

2
XLt XLty

,- . i=3,4, ..

i!



[TomyunTs:

a) X1 Y1, X2, Y2, «0r X25, V255
6) y1/2, y2/3, ...,y25/26.
168. JlaHbl HaTypabHOE YHUCIIO 71, IEHCTBUTEIBHBIC YUCHA dj, ..., dy

(n26) . [lonmyuunTs:

a)das, az, ..., a,;
0) as, ay, ..., a,, ai;
B) a¢, a7, ..., 4, , ds.

169. JlaHbI TEHCTBUTEIBHBIC YUCIA X,
Vs ooy Y100 (V<5< V10 » V1<XSY)(0 )- HaliTu HaTypansHoe k, pu

KOTOPOM Y, _ <x<y, .

170. Janbl HaTypalbHBIC YKCIA 1, A1, ..., d (n > 4). Yucna

n
ai, ..., 4y — 9TO USMCPCHHLBIC B COTBIX JOJIAX CCKYH/bI PC3YJILTATLI 71

cnoptcMeHoB B 6ere Ha 100 M. CocTaBUTh KOMaHIy U3 YETBHIPEX JIyUIINX



OeryHoB miis yuactus B actadpere 4 X 100, 1. €. yka3zaTb OJHY U3 YETBEPOK
HaTypaJbHBIX YuCen i, , k, [, niist kotopor 1<i<j<k<[/[<nwu

a; ta; *a, +a MMEET HAMMEHbIICE 3HAYCHUE.

171. lanb! HaTypanbpHblE YUCIA 1, do, A1, A2, ..., 4;,_,. Kaxnas
TpOMKa YUCEN a;, a; + 1, d; + 2, TJI€ | KPATHO TPEM, 3a/1aeT KOOPJAMHATHI IIEHTPa
KBazapara (a;, a; + 1) ¥ IJIMHY €r0 CTOPOHBI ¢; + ». [Ipeanonaraercs, 4To
CTOPOHBI KBaJIpaTOB PACIIONIOKEHBI MapaIeIbHO OCSIM KOOPJIMHAT SKPaHa.
[TocTpouTh 1 3aKpaCUTh KAKUMHU-TTMOO [[BETAMU KBAPATHI, 3a/IaHHBIC

IIOCJIEAOBATENBHOCTBIO Ao, A1, A2, ..., s, _; -
172. Jlanbl HaTypanbHble YUCIA 1, Ao, A1, A2, - .., 4;, ;. Kaxknasa

TpOWKa YHCEN di, dj + 1, d; + 2, TAC [ KPATHO TPEM, 33]]a€T KOOPAUHATHI LICHTPA
Kpyra (ai, ai + 1) ¥ €r0 Paguyc a; + 2. [locTpOUTH U 3aKpacuTh KAKUMHU-TNOO

L[BETAMU KPYTH, 3alaHHBIE TIOCJIE€0BATEIILHOCTBIO Ao, A1, A2, ..., A3, -



173. lanb! HaTypanbHble YUCHA N, Ay, A1, A2, ..., d,,_, . Kaxable

YETBIPE YUCIA djy A + 1, i + 2, i+ 3, TAE I KPATHO YETBIPEM, 33J1AFOT
MPSIMOYTOJIBHUK CO CTOPOHAMH, MapajlIeIbHBIMU OCSIM KOOPJIMHAT dKpaHa:
YUCHA d;, A; + | - 9TO KOOPJUHATHI IICHTPA MPSAMOYTOJIBHUKA, @ + 2, di + 3-
JUTHHBI €70 cTOpOH. [ToCTpOUTh 1 3aKpacuTh KAaKUM-JINOO [BETAMHU

IPsIMOYTOJIBHUKH, 3aJaHHBIC ITIOCICA0OBATCIIbHOCTBIO do, A1, A2, ..., Ay, -

174. lansl HaTypalibHBIC YKCIIA 1, dg, A1, A2, ..., A6y — 1. KaXKAbIE
MECTb YUCCII A, Aj+1, Ai+2, Aj+3, Aj+4, Aj+5, TAC I KpaTHO WICCTH, 3aaar0T
KOOPJIMHATHI BEPIINH TPEYTrOJIbHUKA:
4Yucha a;, d;+1- KOOPAUHATHI IEPBOM BEPILIUHBI, dj12, dj+3 — KOOPAUHATHI
BTOPOU BEPIIUHBI, dj+4, dj+s5 - KOOPAUHATHI TPEThel BepIInHBI. [locTpouth
TPEYTOJIbHHUKH, 3aJJaHHbIE MTOCIEN0BATEIbHOCTBIO dg, A1, A2, ... » A6 n-1-

175. lansl HaTypalibHbBIC YKUCTA 1, A1, d2, 43, ... , d) 1. KaXKas napa

4Yucen d;, dir1, T [ KPATHO JBYM, 33J1a€T KOOPIMHATHI BEPIIHH JIOMAHOM.



a) [TocTpouTs JIOMaHy10, 33JJaHHYIO TTOCJICIOBATEILHOCTHIO
ap, a1, A2, ... , A2 n-1.

0) [locTpouts JIoMaHy10, 33JJaHHYIO TIOCIE0BATEIBHOCTBIO g, d],
az, ..., Az p -1 TOCJIEIHIOK BEPIINHY COETUHUTH C IIEPBOM.

176. lanb! HaTypanbHble YUCTA N, A1, A2, A3, ... , 43, . Kaxknas
TpOMKA YHCEN dj, d;+1, Aj+2, TAE | KPATHO TPEM, 3aJa€T KOOPAUHATHI TOUKH U
ee 1BeT. [TocTpouTh Bce TOUKH, 3a/IaHHBIE TIOCIICIOBATEIHHOCTHIO
ap, A1, Az, ..., Az,

177. Jansl HaTypanbHbBIE YUCIA 1, X, V, F'], Cl1, ¥2, C2, Tn, .. , Cp.
[TocTpOUTh 77 KOHIIEHTPUYECKUX OKPYKHOCTEH C OOIIMM IIEHTPOM B TOUKE

(x,y), IMEIOIIMX PATUYCHI 7'}, ... , 'y © OKPAIIEHHBIX B IIBETA C1, C7, ... , Ch.



§ 7. Coueranus uukia u passerBiIeHUs

178. Jlansl HaTypandbHbIC YUCHA 1, A1, ... , dy. OTPEAETUTH
KOJIMYECTBO WIEHOB
ay TIOCIICIOBATCIBHOCTH Ay, ... , dp!

a) SIBJISIONINXCS HEYCTHBIMM YHCIIaMU;

0) KpaTHBIX 3 U HE KPATHBIX 5;

B) SIBJIIOIIMXCS KBaJpaTaMHu YETHBIX YHCEIT;

Q. ta,

T') YIOBJIETBOPSIIOLINX YCIOBHIO ay < 5

9

1) YAOBJIETBOPSIOIIUX YCIOBUIO M <a <kl

€) UIMEIOIINX YETHBIC TTOPSAKOBBIC HOMEPA U SBIISFOIINXCS
HEYETHBIMH YHCIAMHU.

179. Jlanbl HaTypanbHbIE YUCAA 1, (1, ... , §n. HAWTH TE YIEHBI gj

NOCJIEA0BATENBHOCTH (1, .. , §n, KOTOPBIE



a) SIBJISIOTCS YIBOCHHBIMHA HEUETHBIMHU YHCIIAMU;

0) mpu feneHuu Ha 7 JaroT ocTaTok 1, 2 wim 5;

B) 00JIaJIaIOT TEM CBOMCTBOM, YTO KOPHH YpaBHEHUS X+ 3gi—5
JICUCTBUTEIIBHEI U ITOJIOKUTCILHBL,

180. /Tano HatypansHOe yucio z. [loayduts CyMMy TeX 4uces Buia
P —3in® +n (i=1,2,...,n), KOTOpbIC ABISIOTCS yTPOCHHBIMH HEUCTHBIMHU
*) B psze 3a1a4 3TOro U ClIeAyonmX maparpagoB TpedyeTcst BRIMHCIUTh
CYMMY WIH MPOU3BEACHUE TEX YWICHOB MOCIEA0BATEIIbHOCTH, KOTOPHIE
00J1a1a10T 3aTaHHBIM CBOMCTBOM. MOYKHO YCIIOBUTBCS, YTO IMPU OTCYTCTBUH
TaKUX YJICHOB MCKOMas CyMMa paBHA HYIIIO, a IPOU3BEACHUE - CTUHUIIC.
MO’KHO YCIIOKHHTH YCIIOBHS 3374, IPUHSB COTJIANICHUE, YTO B MOJOOHBIX
CITydasix JIOJDKHO BBIZABATHCS COOOIIEHUE 00 OTCYTCTBUU

COOTBCTCTBYIOIIHX YJICHOB.



181. Jlans! nensie yucna ay, ... , aso. [10ayduTh CyMMy TEX YUCEN
JTAaHHOU MOCIIEe0BATEIHHOCTH, KOTOPHIE

a) KpaTHHI 5;

0) HEYETHBI U OTPULIATENbHBI;

2
B) YJIOBJICTBOPSIOT YCIOBHIO |al.| <i.

182. Jlanbl HaTypaabHOE YUCTIO 11, LIEJIbIE YUCHA dy, ... , dy. HalTH
KOJIMYECTBO M CYMMY TEX YJICHOB JJAHHOM IMOCJIEI0BATEILHOCTH, KOTOPHIE
JIENSATCS Ha 5 U He IensITcs Ha 7.

183. [lanbl HaTypalibHBIC YKCIIA 7, p, LIENbIC YUCIIA A, ... , dy.
[TomyunTh pOU3BEACHUE WICHOB MOCIEI0OBATEILHOCTH A1, ... , dy, KPATHBIX
p.

184. lanb! uensle uncna p, q, a, ... ,de7 (p>q 2 0). B
MOCJIEIOBATEIBHOCTH A1, ... , dg7 3AMCHUTH HYJISIMU WICHBI, MOTYJIb

KOTOPBIX IIPpU ACJICHUU HA p NA€CT B OCTATKEC (.



185. Jlansl HaTypaabHOE YUCTIO 11, NEUCTBUTEIbHBIC YHCIIA
ai, ... , ay. [1oMy4uTh YIBOCHHYIO CYMMY BCEX ITOJIOKUTEIBHBIX YJICHOB
MOCJIEIOBATEIIBHOCTH Ay, ... , dp.

186. JlaHb!l HaTypanbHOE YUCIIO 1, JEHCTBUTENbHBIE YUCIIA
ai, ... , ay. BeIMUCTUTL OOpaTHYIO BEIMYUHY MPOU3BEIACHUS TEX YJICHOB
MOCJICIOBATEIBLHOCTH dj, ... , dy, JJIT KOTOPBIX BBIOJHEHO i+1 < g; <il.

187. Jlansl HaTypaabHOE YUCTIO 11, NEUCTBUTEIbHBIC YHCIIaA
ai, ... , ay. B mocnenoBaTenbHOCTH ay, ... , Ay BCE OTPULIATEIbHBIC YJICHBI
yBennuuTh Ha 0.5, a Bce HeoTpuuaTenbHble 3aMeHUTH Ha 0.1.

188. Jlanbl HaTypaIbHOE YUCTIO 71, NIEUCTBUTEIbHBIC YHCIA X1, ... , Xp.
B mocnenoBarenbHOCTH X1, ... , X, BCE WICHBI, MCHBIITUE JBYX, 3aMCHUTH
HyJsiMu. KpoMe Toro, mojyduTh CyMMy WICHOB, TPUHAJICKALTUX OTPE3KY
[3,7], a Tak»Ke YUCIIO TAKUX YJICHOB.

189./lanbl HaTYypaIbHOE YUCIIO /1, IEUCTBUTEIbHBIC YHACTA A1, ... , dy.

B MmoCJICAOBATCIIbHOCTH 4, ... , dy BCC HCOTPULUATCIIbHBIC YJICHBI, HC



MpUHAJIeKaIue oTpe3ky [1, 2], 3aMeHuTs Ha enuHuiy. Kpome Toro,
MOJYYUTh YHCIO OTPUIATENILHBIX YWICHOB U YUCIIO YJICHOB,
MPUHAJISKAIUX OTpe3Ky [1, 2].

190. [{ans! HaTypanbHOE YKCIIO /1, LIEJIbIC YUCHA dj, ... , dp.
[Tonyuuts cymmy

MMOJIOKHUTCIIbHBIX WU YHUCJIO OTPHULATCIbHBIX YJICHOB IMOCJICA0BATCIbHOCTHU

al, ..., dy.
191. [lansl HaTypanbHOE YKCIIO /1, LIEJIbIC YUCHA d], ... , dp.
3aMCHUTH BCE OOJNIBIINE CEMH WICHBI IOCASA0BATECALHOCTH d1, ... , dy

YHUCIIOM 7. BBIUHCINTE KOIMYECTBO TAKUX YIEHOB.
192. Jlans! nienble yucna ajy, ... , dss. [10ayduTh 4ncio
OTPUILIATEIIBHBIX YJIEHOB MOCJIEIOBATEIBHOCTH dj, ... , d3s U YUCIIO HYJIEBBIX

YJICHOB BCCH IMOCIICAOBATCIBLHOCTH A1, ... , d45 .



193. [lyctb xo = a; xx = gxx1 + b, (k=1, 2, ...). JlaHbI
HEOTPHIIATEIIBHOE 11EJI0€ 71, IEUCTBUTENbHBIC a, b, ¢, d, g (¢ < d ).
[Mpunannexur nu x, uaTepBaNy (¢, d )?

194. [Tanbl HaTypajibHOE YHCIIO K, LIETbIC YUCHA dy, X, ... , Xn. ECIIH
B TIOCJICZIOBATEIBHOCTH X1, ... , Xy €CTh XOTsI ObI OJIMH YWICH, PaBHBIN d, TO
MOJIYYUTh CYMMY BCEX WICHOB, CICAYIOIIUX 32 MEPBbIM TAKHM YWICHOM; B
MPOTHUBHOM CJTy4ae OTBETOM JOJIKHO OBITh unciio —10.

195./lanbl HaTYpaIbHOE YHUCIIO 71, IEHCTBUTENIBHBIE YNCIIA
a, b, ci, ..., cy,. Bepao mu *), uto ipu 1 < k < n —1 Bcskuii pa3, Koraa cx
< @, BBIIIOJIHEHO Cj+1 > b?

*) B kauecTBe OTBETOB K 3TOM M Py IPYIHX 3a7a4, B KOTOPBIX TpeOyeTcs
OMNPECIIUTh UCTUHHOCTh KaKOT'0-THOO0 YTBEPIKIACHHMS, TOJKHBI OBITH

IMMOJYYCHBI COOTBCTCTBYHOIINUEC TCKCTOBLIC COO6IHCHI/I$I.



196./lan®b! Lenbie yncna ay, ..., dso. [lonyduTs mociaea0BaTEIbHOCTD

bl, N b50 , KOTOpas OTINYAaCTCA OT HCXO,HHOﬁ TEM, YTO BCC HCUCTHBIC

YICHBI YABOCHBI.

30

197.Bbrauciuts Z (a,—b,)* ,;rme

[I, eciHi— HEYETHOE,

O
[1/2 BTPOTUBHOM Cllydae,

2 .
5 0°, ecnMi— HEYETHOE,

1

B IIPOTUBHOM CJIy4ae.
198./lanb1 HaTypasbHBIC YKCHA 1, by, ... , by. BeraucauTe

ﬂbo)+ﬂb1)+ .. .+ﬂbn), rae
[k*, ecmu x KpaTHO 3,
[
f(x)= [k,  eciH X IpH JAeTCHUH HA 3 JaeT OCTaTOK |,

ﬁx/ 3] B OCTaJIbHBIX CITydasx.



199./lanbl HaTYypaIbHOE YUCIIO /1, NIEUCTBUTEIbHBIC YHCIIA
ryai, ..., ay (n 2 2).CKOJBKO CpeIu TOUCK (a1, an), (a2, an-1), ... , (an, a1)

TaKHUX, KOTOPbIE IPUHAJUIEKAT KPYTy paauyca r ¢ HIEHTPOM B Hayaie

KOOpAUHAT?
200./IanbI 11€TIBIC YKCHA A, 1, X1, ... , Xy (7> 0). OnpeneauTs,
KaKWM I10 CYETY HJIET B IMOCIEAOBATEIBHOCTH X1, ... , X, WICH, PABHBIN a.

Ecnu Takoro diena HCT, TO OTBECTOM JOJIDKHO OBITE uncio 0.

201./IaHbl HATYpaNbHOE YUCIIO 71, JEUCTBUTEIBHBIC YUCHA A, ... , dp.
IosyunTs:

a) max(ay, ... , an);

0) min(ay, ... , an);

B) max(ay, as, ...);
r) min(a;, as, ...);
n) min(a, da, ...) + max(a, as, ... );

);

a

n

e) rnax(|a1

9 cee o



n .
K) max(—ai, az, —as , ..., (—1) an);
. 2 . 2 2
3) (min(ay, ..., a,)) —min(a,, ..., a,).
202./laHbl HATYpAJIbHOE YKUCIIO 7, ICUCTBUTENBHBIC YUCHA A1, ... , dp.
a) BepHo 11, 9TO OTpUIIATENLHBIX YJICHOB B TIOCIICIOBATEIHHOCTH
ai, ..., a, OOJIbIIIE, YEM MOIOKHUTEIbHBIX ?
0) BepHo 111, 4TO HAaUOOIBIIHIA YWICH MOCIEA0BATETHHOCTH
ay, ... , Ay IO MOIYIO OOJIBITIC € TUHUITBI?

203. Y npusiaBka B Mara3uHe BBICTPOMJIACh O4epelb U3 1

nokymnareneid. Bpems o0ciy>kxuBaHus MpoJaBLOM i—TO IOKYIIATENs PaBHO f

(i=1, ..., n). Ilyctb naHbl HATYpaJILHOE 1 U ICUCTBUTENBHBIC 11, ... , Iy.
[Mony4uTs cy, ... , Cn, TOE C; — BpeMs IPEOBIBAHUS i—TO TIOKYIIATEINS B
ouepenu (i =1, ..., n). YKa3aTb HOMEp IMOKYIATEIs, 15l 00CTY)KUBaHUS

KOTOPOTO MPOJaBIly HOTPeOOBAIOCh CaMOE MAJIOE BPEMSL.
204. B HeKOTOpBIX BUJaX CIIOPTUBHBIX COCTSI3aHUMN BBICTYIIJIEHUE

KaXXI0I0 CIIOPTCMEHA HEC3aBUCUMO OLICHUBACTCA HCCKOJIbKUMU CYAbSIMU,



3aTeM U3 BCEH COBOKYITHOCTH OIICHOK YIAJISIOTCS HauOoJiee BRICOKAs U
HanOoJIee HU3KasA, a VISl OCTABIIMXCS OLICHOK BBIYHCIISCTCS CPEIHEE
apudmeTHuecKoe, KOTOpOe U UIET B 3a4eT criopTcMeHy. Eciu Hanboree
BBICOKYIO OIICHKY BBICTABUJIO HECKOJIBKO CyJIeH, TO U3 COBOKYITHOCTH
OIICHOK yJIaJIsIeTCs TOJIKO OJTHA TaKas OIICHKA; aHAJIOTHYHO TOCTYIAIOT ¢
Han0oJIee HU3KUMHU OIIEHKAMH.

JlaHbl HATYPATBLHOE YUCIIO 71, IEHCTBUTEIBHBIC TIOJI0OKUTEIIBHBIC
yucnadj, ... , an(n 2 3). Cuuras, 4ro uucna a, ... , d, — 3TO OLEHKH,
BBICTaBJICHHBIE CY/IbSIMU OJTHOMY U3 YYaCTHUKOB COPEBHOBAHHUN,
OMPEICIIUTh OLICHKY, KOTOPAs MOMIET B 3a4ET 3TOMY CIIOPTCMEHY.

205. /lanbl HATYpaJIbHOE YUCIIO 7, IEUCTBUTENIbHBIC YUCHIA A, ... , dp.

Yu LJa +...+a..

206. JTano HaTypanbHOE uncio 7. HaitTu HanbosbIee cpey Yucen

a n

9 eee o

[Tomyunts max( |a1

)
sin” (k+1
ke (+1) (k=1, ..., n), aTakke CyMMy BCEX ITHX YHCEIL.



207. JIaHo HaTypabHOE YKCIIO 7. BEIOpOCUTH U3 3aIIUCH YKCIIA 7
udpst 0 1 5, OCTaBUB NPEKHUM MOPSAOK OCTaNIbHBIX 1 p. Hanmpumep, u3
ymcna 59015509 nomxuHo nomyuntses 919.

208. J[aHbl HATYypaIBLHOE YUCIIO 71, IICJIbIE YUCIIa dy, ... , dy. HaiiTu:

a) HaMEHbIIIee U3 YETHBIX YHCEN, BXOAIIUX B
MOCNeA0BATENbHOCTD a1 —1, a1, ay, ... , ay;

0) HauOoJIbIIIee U3 HEYETHBIX U KOJMYECTBO YETHBIX YHCE,

BXOJISIIIMX B MMOCJEA0BATENBHOCTD dj, ... , Ay, dn + 1.

209. Jlanbl HATYypaJIbHOE YUCIIO 7, IEUCTBUTENIbHOE uucio x. Cpeau
qncen ) sin(x*) (k=1, ..., n) HaiiTu 6mKaiiee K KaKOMy—HUOYIb
LIEJIOMY.

210. [Tanbl HATypaJIbHOE YUCIIO 71, IEUCTBUTEIIbHBIE YU CIIA
ai, ... , ay. llomy4nTs Bee HaTypasbHble j (2< j <n—1), U1 KOTOPBIX a;j-

1 < aj < aj+1.



211. IIyctp
x1=03; x=-0.3; xi=sin(xiz), i=3,4,...
Cpenu xi, ... , X100 HAUTH OI¥DKalIee K KAKOMYy—HHOYIb [IEIIOMY.

212. [lyctp
. X._ .
x1=y1=1;x =x171+%;yi =yif1+’l—,‘, i=2,3,..

[Tomyuuts xg, X;3.

213. I[lyctp

Hano narypansnoe n. Cpenu ay, ... , a, HallTH BCE MOJIOKUTEIBHBIC YUCIIA,
Cpe/H MOJIOKUTEIBHBIX d, ... , dy BRIOPATh HAMMEHBIIIEE YHUCIIO.
214. [Iyctp

2 . 2
ap=-cos’l; a;=-sin“l; ax =2ax1 —ax—; k=2,3, ...



Hatitu CyYMMY KBaApaToB TEX YHUCCI Ay, ... , A100, KOTOPBIC HE IIPEBOCXOJAAT

JIBYX.
215. Jlanbl HaTypaJIbHOE 71, NEWCTBUTEIbHBIC YKCTA Ay, ... , dy. B
MOCJIEIOBATEILHOCTH dj, ... , dy OTIPEIICTUTh YHCIIO COCEIICTB:

a) IBYX TIOJIOKUTETHHBIX YHCET,
0) IByX unces pa3HOTO 3HAKa,;
B) ABYX YHCEJI OJHOTO 3HAKa, MPUYEM MOJIYJIb IIEPBOTO YUCIA
JOJKCH OBITH OOJIBIIIE MOIYJISI BTOPOTO YHCIIA;
216. [lanbl 11€71BIC YKCHA Cy, ..., Co5. IMEIOTCS JIK B
MOCJIENOBATEIBLHOCTH C1, ..., C95:
a) IBa MAYIINX MOAPST HYJICBBIX WICHA;
0) Tpu UOYLIUX MOAPS HYJIEBBIX WieHa?
217. Jlanbl HATypabHOE YUCIIO 7, IEUCTBUTEIIbHBIC YUCIA X, ...,
X3n. IloCIenoBaTeIbHOCTh YHCEII X1, ..., X3, ONPEIEIIAET Ha TIIOCKOCTH 1

KBaapaToB CO CTOpOHaMH, MapalJICIbHbBIMHA KOOPAWHATHBIM OCAM: TaK, X,



X, — KOOPJIMHATHI LIEHTpa NEPBOI0 KBA/Iparta, X3 — JJIMHA €r0 CTOPOHBI;
AQHAJIOTMYHO, YHMCJIA X4, X5, X OMPENEIAIOT BTOPOH KBaJpaT, X7, Xg, X9 —
TpeTUii u T. 1. IMeroTcs in TOukH, IpUHAJIEKAIINE BCEM KBaipaTam?
Ecnu na, To yKazaTh KOOpJAMHATHI OJTHON U3 HUX.

218. /lanbl HaTypaJIbHOE YHUCIIO 71, ICHCTBUTEIBHBIC YUCHA X1, ...,
X3p. MIOCIIEIOBATEIIBHOCTh YUCEN X, ..., X3p. BBIYMCIUTH CYMMY YHCEIT U3
Xn+1s - -5 X3n, KOTOPBIE MPEBOCXOIST MO BEIUYMHE BCE UUCIIA X1, ..., Xp.

219. [lanbl aeiicTBUTENbHBIC YKca a, b (a < b), HATYpabHOE YUCIIO

n, GyHKIUA ¥ = f(x), onipeneneHHas Ha oTpe3ke [a, b] . [1yig 3HaueHui

aprymentaxi=a +ih (i= 0,1, ..., n), h = (b-a)/n BBIYUCIUTH 3HAYCHUS
bynxmuu y, = f(x,) (i =0,1, ..., n).
BeiBectu x; 1 y; (i = 0,1, ..., n) B Buae TaOIUIIBI U3 JBYX KOJOHOK. B

[-F0 CTPOKY TaOJIHILy 3aHOCSITCS COOTBETCTBYIOIIME 3HAYCHUS X U Y
.PaccmoTpets crenyromue GyHKINN:

a) y = sinx+cos2x, a = —7i, b= Ti, n=50;



0)y=sin+/2x +cosx,a=0,b= 27 n=50;
B)y=+x’+2,a=-3,b=5,n=40;
r)y=xx+|,a=-1,b=2,n=30;

ny=xe,a =-1; b=3,n=40.

220. PaccmaTpuBaeTcs OCIeI0BaTEILHOCTD A1, ..., A1o00- 1 pedyercs
ONPEACINTh, CKOJIBKO YWICHOB MOCJIEA0BaTEILHOCTU ¢ HOMepamu 1, 2, 4, 8,
16, ... umeroT 3HaueHue, mensbliee, ueM 0.25 . [lpu 3ToM cuutarsb, 4To

a) ay = sin’(3k+5) — cos*(K*—15), k=1,2, ...,1000;

0) ai, ..., 1000 — 33JIaHHbBIE ICHUCTBUTEIbHBIC YNCIA;

B) a1 =0.01; ar=sin(k+ ax1), k=2,...,1000.

221. [lanbl HaTypaJIbHOE YHCIIO 71, ICUCTBUTEIBHBIE YUCHA X1, ..., Xp.
Homyuuts (1+7)/(1+s), rae » — cymMmMa BcexX TeX YJICHOB
IIOCJIEA0BATENBHOCTH X1, ..., Xy, KOTOPBIE HE IIPEBOCXOAT 1, a s — cymma

YJIEHOB, OONBIINX 1.



222. JlaHbl HATYpaJIbHOE YUCIIO 71, IEUCTBUTEIILHBIC YHUCIIA V1, ..

Haiitu:
_ @}i HpI/I |y1|s2’a
a)max(|z|, ..., |z|), rae z, =
0.5 BIPOTHBHOM Cllydae;
. mpu |y.| >1,
0) min(‘zl, s |2]), THE Z; = Ey' P |y,|

[2 BIPOTUBHOM CIy4ae;

Oy, mpu 0<y, <10
B)z1t ... Tz, THe z, =[] ' ! ’
B IIPOTUBHOM CIIy4ae;

N (yz =z .+ (7, ~2,) tne
;opu 0<y, <15,

z =
l %.7 B IIPOTUBHOM CITy4ae;

Oy, npu |y,| <1,

2 2 -
n)zi"+...+z,rne z; =[]
(1/y, BOpPOTHBHOM ciyyae.

< Vn.



223. JlaHbl 1IebIE YKUCHA A1, A2, ... I3BECTHO, 4TO a; > 0 U 4TO cpeaun
a, as, ... €CTh XOTSA OBbI OAHO OTpHIIaTeNIbHOE yuco. [1ycTh ay, ..., ay —
YJICHBI JAHHOU MOCIE0BaTEIbHOCTH, MIPEAIIECTBYIONINE IEPBOMY
OTpHUIIATEILHOMY 4JIeHY (7 3apaHee Heu3BeCTHO). [lomyunTs:
2 2.
a) max(a;’, ...,ay);
6 3 3.
) max(a;’, ...,an);
B) min(ay, 2as, ..., nay);
r)min(a,+ az, axt as, ..., a1+ ay);

n) max(a;, a4y, ... 14z ...ay);

€) KOJIMYECTBO YETHBIX CPEIH dj, ..., dn;

K) KOJIMYECTBO yJIBOEHHBIX HEUETHBIX CPEIH a1, ..., dy;
3) KOJIMYECTBO MOJIHBIX KBAJPATOB CPEIH dj, ..., dy;

1) KOJIMYECTBO KBAAPATOB HEUETHBIX CPEAH dj, ..., dy.

224, Jlano HaTypalibHOE YKCIIO 7. [oyduTh BCE €ro HaTypajibHbIE

JACINUTCIIN.



225. Jlano HatypasibHOE 4KCIIO 7. [ToyduTh Bce Takue
HATYPAIbHBIE ¢, YTO /1 ACIATCS HA ¢~ U HE NeINTCS Ha ¢

226. [lansl HaTypanbpHble yKcaa m, n. [lonydnTts Bee ux
HaTypaJbHbIe O0IIME KPaTHbIC, MCHBILIUE M.

227. Jlansl nensie yucna m, n (m# 0, n # 0). [Toxy4duTs Bce ux

06H_[I/Ie ACIHUTCIIN (HOJ'IO)KI/ITGJ'ILHBIC n OTpI/II_IaTeJ'IBHBIe).

228. JlaHbl HATYpaJIbHOE YUCIIO 71, IEUCTBUTEIIbHBIC YUCHA A, ..., dp.
BoisicHUTB, SIBASIETCS M OCIEA0BATENBHOCTD 4y, ..., dy YIOPSAOUYEHHOMN O
yOBIBaHUIO.

229. Jlanpl AeicTBUTEIbHBIC yncaa x, y (x > 0, y > 1). [Toxy4uuTs
1eJI0e YUCIO0 k (TMONI0KUTENbHOE, OTPULIATEIBHOE HITK PAaBHOE HYIIO),
YIIOBJIETBOPSIIOIIEE YCIOBHUIO yk_1 <Xx <yk.

230. J{anbl HATYypaIbHOE YUCIIO 7, IEUCTBUTEIIbHBIC YUCIHA ], ..., dp.
HaiiTi nnuHy HaMeHbILIEro OTpe3Ka YUCIOBOI OCH, COAepKaIllero Yucia

al, ..., dy.



231. [lanbl AeHCTBUTEIbHbBIC YUCTA X, ], ..., V12. BBISICHUTH, BO-
MEePBBIX, BEPHO JIH, YTO V| < X < V|2, U, BO-BTOPBIX, BEPHO JIH, YTO #] < X <
t), TOE t— HaUMEHBIIIEE, a f,— HanOOJIbIIIEe cpeau yi, ..., Yi2. (KaKI/Ie
KOMOHMHAIIMH OTBETOB HA TIEPBBIN U BTOPOM BOMPOCHI BOZMOKHBI? )

232. JlaHbl HaTypaJIbHOE YHUCIIO 71, ICUCTBUTENBHBIC YUCHA d, X1, ...,
Xn (X1 €X2<... €Xy). [lOMyduTh MOCHENOBATENBLHOCTD V1, ..., Vn+1, WICHAMH
KOTOPOH SIBJISFOTCSI WICHBI TTOCJICIOBATENBHOCTH X1, ..., Xn ¥ 3HAYCHUE @,
TaKYIO, UTO Y1 <V2<...<Vn+l-

233. JlaHo HaTypalabHOE YKCIIO 71, EJIbIe YHCIIA ], ..., dy. OCTaBUTH
0e3 U3MEHEHMS MOCIIEN0OBATENBHOCTD Ay, ..., dn, €CIH €€ YWIEHBI
YIOPSIOUYCHBI TI0 HEYOBIBAHHIO HJIU TI0 HEBO3pacTaHHI0. B mpoTuBHOM
ciIy4ae MOJy4YUuTh MOAMNOCIEA0OBATENbHOCTD dy, ..., dm (M < n), TIe M
TaKOBO, UTO JIN00 a1 <Ay < ... <dm U Ay > A+, TAO0 41> dp> ... >dm U A

< Am+1.



234. JlaHO HaTypaJIbHOE YKCIIO 7, ICHCTBUTEIbHBIE YUCHA X1, ..., Xp.
[Tomy4nTh B OPSAZIKE CIICIOBAHUS BCE Xk, YAOBICTBOPSIOIINE HEPABECHCTBAM
Xk = X1y Xk = X2y vvvy Xk Xk 1 -

mi+n!

235. Hanbl HaTypalibHBIE uncia #n U m. [lonyduts (7
m+n)!

236. /lanbl HaTypaJIbHOE YHUCIIO 71, ICHCTBUTEIBHOE YUCIIO X.

s+n

10 1
[TonyuuTh Z—
Ss\(n+s)! 20
237. [lanbl HaTYpaJIbHOE YUCIIO 1, IEUCTBUTEIBHOE YHCIIO 7.
n /2]
e g
Boerancnuts ~—— (cm. 3amauy 113).
n! [2[
238. /laHo HaTypaJbHOE YUCIIO /1. BBIUMCIUTD IPOU3BEACHHE

IIEPBBIX 71 COMHOKUTEIIEN

22ddddn
33557



239. J[aHO HaTypanbHOE YUCIIO 7. BhruncInTh

_lell  _qylie2] N
(N I
1 2 n

240. J{ns mo6oro 1enoro k 0603Ha4UM KOJIMYECTBO LU(D B €ro

JEeCATUYHOM 3anucu uepes L{(k).

uw 4, 1)
12 22 n2 :

0) JlaHbl HaTYpaIbHOE YHCIIO 71, IEHCTBUTEIBHOE YUCIIO X.

a) JlaHo HaTypaibHOE YnCIo 1. Berancaurhb

Brrauciutb

(1) L(2) L(n)
101 (1—x)+10 (1—x)2+...+10n

(1-x)".

241. J{aHbl HATYypaIbHOE YUCIIO 71, IEUCTBUTEIBHOE YUCIIO X.

Brruucnutb

PN NG
1 2 n



242. J[aHO HaTypalabHOE YUCIIO 1. BhrancanThb
n (_Dk(k—l)/z
£=0 k!

243. /Tano HaTypaJbHOE YUCIIO /7. MOXHO JIM MPEACTaBUTh €r0 B
BHJIC CYMMBI JIBYX KBaJpaTOB HATypaJbHbIX uncen? Ecim MoXHO, TO

a) yKazaTh napy X, y TAKUX HATYPAIbHBIX YHCEII, YTO 1 = X+ yz;

0) yka3aTh BCE MMaphI X, y TAKUX HATYPATBHBIX YHCEN, YTO 1 = X+ yz,

xX2y.

244. JlaHbl HaTypaJIbHOE YUCIIO 71, IEUCTBUTEIIbHBIC YUCHA A, ..., dp.

a) BeIsICHUTB, KaKo€ YMCII0 BCTPEYaeTCs B TTOCIICIOBATEILHOCTH d1,
..., Gy PaHbIIIE — MOJOXKUTEIbHOE WIH OTpuliaTenbHoe. Eciu Bce uiieHbl
MOCIIEI0BATEIFHOCTH PABHBI HYIIO, TO COOOITUTH 00 3TOM.

0) HaiiTi HOMep nepBOTO WieHa MOCIEeI0BATEILHOCTH A1, ..., )

CCJIM YCTHBIX YJICHOB HCT, TO OTBCTOM AOJJXKHO OBITE uncio 0.



B) Haiitu HOMCP IMOCIACAHECTO HCUCTHOI'O YJICHA
nocJICA0BaTCIbHOCTH A1, ..., Ay, €CJIIN HCUCTHBIX YJICHOB HCT, TO OTBCTOM

JIOJIKHO OBITH yucno n+1.

245. Jlanbl HATYpaIbHOE YHUCIIO 71, TISIIbIC YUCIA 4|, ..., d30, D1, ...,
bag, c1, ..., cr. BepHO 1T, 94TO OTpHIIATEIBHBINA WICH B MOCIEA0BATSIIBHOCTH
Cl, ..., Cn, BCTPEYAETCSI PAHBIIIC, YEM B MOCIEAOBATEIBHOCTAX A1, ..., d30 U
b, ..., bay? llpenmonaraercs, 4To Kakaas U3 MOCIEI0BATEIHHOCTEH

COJICPKUT XOTS OBl OJTUH OTPUIATEIBHBIN YJICH.
246. JlaHbl HATYpaJIbHOE YUCIIO 7, IEUCTBUTEIIbHBIC YUCIHA d], ..., dp.
BrIssicHUTB, 00pa3yrOT JIM BO3PACTAOIIYIO MTOCIEI0BATEILHOCTD YHCIIA:
a)ai, ..., an, 2ai, 3ay, ..., (nt+1)ay;
0)ai, ..., an, aytl, an 1+ 2, ..., a1tn;
B) A, ..., ap, (an111), (n—1)(a,21+2), ..., 2(a;+n-1).
247. JlaHbl HaTypaJIbHBIE YUCIIA 1, X0, Y0, ¥y X1 Vs -« +» Xn» Vn-

HOCTpOI/ITB Ha 9KpPaHC TOYKHU C KOOpAHUHATAMMU X;, Vi:



a) MpUHAAJNIeXKAIUE KPYTY C HEHTPOM B TOUKE (X0, o) ¥ PAIIYCOM 7

0) He MpUHAISKAIINE KPYTY ¢ IGHTPOM B TOUKE (Xo, o) U
pazuycom r.

248. Jlanbl HATypalIbHBIC YUCHA 1, X1, V1, X2, V2, -5 Xn, Vn. LIOCTPOUTH
Ha DKpaHe TOYKU C KOOPAUHATAMHU Xj, )i

a) pacrojoKEeHHbIE B BEPXHEW MOJIOBUHE DKPAHA;

0) pacnonoXeHHbIEe B HI)KHEH MOJIOBUHE dKPaHa.

249, JlaHbl HATypaIbHBIC YUCHA 1, X1, V1, F1, X2, V2, 2, +-+» Xny Yy P
[TocTpouTh Ha PKpaHE OKPYKHOCTHU C LIECHTPAMH B TOUKaxX (Xj, i) U
paanycamu i, JUisl KOTOPBIX BBITIOJHEHO yCIOBHE 7:>5.

250. /TaHbl HATYPAJIBHBIC YUCIIA 1, X1, V1, F'1, X2 V25 F2y -+ vy Xny Vi e
[TocTpouTh Ha SKpaHE OKPYKHOCTHU C LIEHTPAMU B TOUKax (X;, Vi) U

paanycami 7, €CIH 7> 5, U paJuycaMu 27; - B IPOTUBHOM cllydae.



§ 8. O0padoTKa nmocjie10BaTEIbLHOCTEi CHMBOJIOB *)

*) Ecniu B HICTIONTB3yeMOM SI3BIKE IMEETCSI BOBMOYKHOCTh pa0OTHI CO
CTPOKaMH, TO HapsAy ¢ IPUBEJICHHBIMH B Taparpade 3a1auaMu IMEeT
CMBICTT pPACCMOTPETh AHAJIOTUYHBIE 3329, CPOPMYITUPOBAHHBIC B
TepMHUHAX CTpOK. B ycioBuu 3amaun 251 BBIMHUCAH TOTOJTHATEIbHBIN
CTPOKOBBI BapHaHT, HO B JAJIBHEHIIIEM ATO YKE HE JIeTAeTCs, TaK KaK
camocrosTeNnbHas (OpPMyIHPOBKA TAKMX BAPUAHTOB HE COCTABUT TPY/Ia s
pemIaromero 3a1auu. B kaxxJ1oM TakoM BapuaHTE YHCIIO CUMBOJIOB B CTPOKE
HE BHOCHUTCSI B UCXO/HBIC JJAHHBIC 3a7a4M, HO TIPEIOIaraeTcs, YTo OHO HE
MIPEBOCXOIUT MAKCHMAIBHO JOMYCTUMOM JJIMHBI CTPOKH B UCIIOJIb3yeMOM

A3BIKE IPOrPaMMUPOBAHUS.

251. /lanbl HaTypaJIbHOE YHUCIIO 71, CAMBOJIBI Si, ..., Sp. [lojgcuuTars,

CKOJIBKO pa3 CpeJu JaHHBIX CUMBOJIOB BecTpeuaeTcst OykBa X. (CTpOKOBBII



BapHaHT: JaHA CTPOKA CUMBOJIOB; MOJCUNUTATh, CKOJIBKO pa3 cpeau
CHUMBOJIOB CTPOKHU BCTpeyaeTcsi OyKBa X.)

252. JlaHbl HATYypaJIbHOE YUCIIO 1, CAMBOJIHI S, ..., Sy. [l0JICUUTATH!

a) CKOJIBKO pa3 Cpeau JaHHBIX CHMBOJIOB BCTPEUAETCS CUMBOJ + U
CKOJIBKO pa3 cuMBOI LJ;

0) ob11ee YMCI0 BXOXKACHUH CUMBOJIOB +, —, * B
MOCNIEA0BATEIBHOCTb $1,...,,

253. JlaHbl HATYypaIbHOE YUCIIO 71, CAMBOJIBL S1, ..., Sp.
[IpeobpazoBars mocnea0BaTENbHOCTS S|, ..., Sy, 3AMEHUB B HEMH:

a) BCE BOCKJIMIIATeNbHbIE 3HAKU TOYKAMU;

0) KaXIyI0 TOYKY MHOTOTOYHEM (T. €. TpeMsI TOUYKAMH);

B) KQX/1yI0 U3 TPYIII CTOSIIUX PSAJOM TOUEK OAHON TOUKOM;

I') K&KIYI0 U3 TPYII CTOSIIMX PSIIOM TOYEK MHOTOTOUHEM (T. €.

TpEMsl TOYKaMH ).



254. JlaHbl HaTypaJIbHOE YHUCIIO 71, CAMBOJIBI S1, ..., Sp. BBISICHUTS,
MMEIOTCS JIK B TIOCJICAOBATEILHOCTH S|, ..., S, TAKAE YJICHBI
NOCJIEI0BATENBHOCTH Sj, Si+1, UTO S — ITO 3aISATas, a Si+| — TUPE.

255. JlaHbl HATypaIbHOE YUCIIO 1, CAMBOJIHI S1, ..., Sy, [1OJIyduTh
MIepBOE HATYPAIBHOE YUCIIO i, VIS KOTOPOTO KAl U3 CUMBOJIOB S; U Si+]

COBIIaAacT C 6y1(BOI71 a. Ecnu takoit Imapbl CUMBOJIOB B ITIOCJICA0OBATCIIbHOCTH

S1, ..., Sy HET, TO OTBETOM JIOJKHO OBITH umciio 0.
256. Jlanbl HATYypaIbHOE YUCIIO 11, CAMBOJIHI S1, ..., Syn. I3BECTHO, UTO
cpenu sy, ..., Sp €CTh 10 KpailHel Mepe oaHa 3ansartas. Halitu Takoe

HaTypajbHOE i, UTO:

a) s; — MmepBasi Mo MOPSIAKY 3amsaTas;

0) s; — MOCHeAHsIS IO TIOPSIAKY 3aIATast.

257. JlaHbI CUMBOJIHI S, S2, ... VI3BECTHO, YTO CUMBOJI S| OTJIWYEH OT
BOCKJIMIIATEIILHOTO 3HAKA U YTO CPEIH S2, §3,. .. €CTh MO0 KpAHEH Mepe OauH

BOCKJIMIIATENbHBIN 3HAK. [1ycTh 51, ..., Sy — CAMBOJIBI JAHHOU



MOCJIEIOBATEILHOCTH, MPEIICCTBYIOIINE IIEPBOMY BOCKIHIATEIHHOMY
3HaKYy (7 3apaHee HEU3BECTHO).

a) OnpesenuTh KOJIMYECTBO IPOOCIIOB CPEIH S, ..., Sp.

0) BBIsICHUTB, BXOAWT JIU B MIOCJIEIOBATEIILHOCTD S|, ..., Sy OYKBa 0.

B) BBISICHUTB, BEpHO JIH, YTO CPEIH S, ..., Sp HMEIOTCS BCE OYKBHI,
BXOJSIIME B CJIOBO UIUHA.

) BesICHUTE, ©MEETCS M Cpeu Sy, ..., Sy Tapa COCEACTBYIOIINX
OYKB HO WJIH OH.

1) BeISICHUTB, UMEETCS JIU CPEJIH S1, ..., Sy [1apa COCEIICTBYIOLIUX
OJIMHAKOBBIX CHMBOJIOB.

€) BeIsicHUTB, BepHO JIK, YTO CYIIECTBYIOT TAaKHE HATYPAJIbHBIC [ U J,
910 1 <i<j <7 ¥ 4TO 5; COBHAJAET C Si+1, & Sj — C Sj+1.

258. Jlanbl HATYypaIbHOE YUCIIO 71, CAMBOJIBI S1, ..., Sp. Y JAJIUTh U3

JAaHHOM TIOCIIeIOBATEIFHOCTH BCE TPYIITBI OYKB BUAA abcd.



259. [lanbl HaTypaJIbHOE YKUCIIO 71, CHMBOJIBI S1, ..., Sp.
[IpeoOpazoBaTh MOCAEAOBATEIBHOCTD S|, ..., Sh, YAATUB KOKIbIH CHMBOT *
U TIOBTOPHB KaXK/IbIii CUMBOJI, OTJIMYHBIN OT *.

260. J{anbl HATYypaIbHOE YUCIIO 71, CAMBOJIBI S1, ..., Sy, CPEIU
KOTOPBIX €CTh JBOCTOYHE.

a) [TomyuuTh Bce CUMBOJIBI, PACIIOIOKEHHBIE 10 TIEPBOTO JTBOCTOUYMS
BKJIFOUHTENBHO.

0) [1osryunTh BCE CUMBOJIBI, PACIIOJIOKEHHBIE I1OCIIE IEPBOTO
JIBOCTOYHS.

B) [TosryauTh BCE CUMBOJIBI, PACTIOIOKEHHBIC MEXIY TIEPBBIM H
BTOPBIM JBO€TOYMEM. ECiii BTOPOTo IBOETOUHMS HET, TO MOJYUYUTH BCE
CHUMBOJIBI, PACIIOJIOKEHHBIE MOCIIE €IMHCTBEHHOTO UMEIOIIETOCs
JIBOCTOYHSI.

261. [lanbl HaTypaJIbHOE YKUCIIO 71, CHMBOJIBI S1, ..., Sp.



a) [loncunTtarh HaubobIIEE KOJINYECTBO UIAYIINUX MOAPSA
po0eoB.
0) BbIsicHUTB, BEpHO JIU, UTO B I1OCJIEOBATEIBHOCTH S1, ..., Sn

UMEIOTCS TATh UIYIIUX TOJPsT OYKB e.

262. Jlanbl HaTypaJIbHOE YHUCIIO 71, CHAMBOJIBI S1, ..., Sp. OpeaennuThb
YHUCJIO BXOXKICHHUH B TIOCICIOBATENBHOCTD S|, ..., S TPYIIIBI OYKB:

a) abc.

0) aba.

263. Jlanbl HATYypaJIbHOE YUCIIO 71, CAMBOJIBI S, ..., Sy, 3AMEHUTH B
MOCJICIOBATEILHOCTH S, ..., Sy KXY TpyIy OyKB child rpymmoi OykB
children.

264. J{anbl HATYypaJIbHOE YUCIO 1, CAMBOJIHI S1, ..., Sy. VICKITIOUNTH
U3 MOCIEA0BATEIIBHOCTH S|, ..., Sy [PYIIBI CHMBOJIOB, PACTIOI0KEHHbBIE

Mexay ckookamu (,). CaMu CKOOKH TOXE JOHKHBI OBITh HCKITIOUEHBI.

[Ipenmonaraercs, 4To BHYTPH KaK0M Mapbl CKOOOK HET APYTUX CKOOOK.



265. [lanbl HaTypaJIbHOE YKUCIIO 71, CHMBOJIBI S1, ..., Sp.
[IpeoOpazoBaTh MOCAEAOBATEIBHOCTS S1, ..., Sy €CIH HET CUMBOJIA *, TO
OCTaBHTh e¢ 0€3 M3MEHCHUSI, HHAYE 3aMEHUTH KaXXbIii CUMBOIJL,
BCTPEUAIOIIUIICS TTOCIIE IEPBOTO BXOXKICHUSI CUMBOJIA *, HA CUMBOJ -.

266. [lanbl HaTypaJIbHOE YHUCIIO 71, CAMBOJIBI S1, ..., Sp, CPEIH
KOTOPBIX €CTh XOTs ObI 071Ha TouKa. [IpeodpazoBarh mocae0BaTEIBHOCTD
S1, .., Sn, YIQJIUB U3 HEE BCE 3aIATHIC, IPEAMISCTBYIONTUE TIEPBO TOUKE, U
3aMEHHB 3HAKOM + Bce MU(DPHI 3, BCTPEUAIOIINECS TIOCTIE TIEPBOI TOUKH.

267. Jlanbl HATYypaIbHOE YUCIIO 1, CAMBOJIHI S1, ..., Sy (1 >1).
[IpeoOpa3oBaTh MOCAEAOBATEIBHOCTS S1, ..., Sy, 3AMCHHUB 3aISTHIMH BCE
JBOETOYUS, BCTPEUAIOIIUECS CPENU S, ..., S[n/2], 1 3AMEHUB TOUKAMH BCE
BOCKJINL[ATEIIbHBIE 3HAKHU, BCTPEYAIOILUECS CPEIU S[n/2]+15 ---» Sn-

268. Jlanbl HATYypaIbHOE YUCIIO 71, CAMBOJIBI S1, ..., Sy, I3BECTHO, YTO
CpeIH IaHHBIX CHMBOJIOB €CTh XOTs OBl OJIMH, OTJIMYHBIN OT Mpoobera.

Tpebyetcs mpeodbpa3oBaTh MOCIECIOBATEIBLHOCTD S1, ..., Sy CICTYIOIIM



o0pa3oM. Y 1anuTh rpynisl MpooeaoB, KOTOPbIMU HAYUHAETCA U KOTOPBIMU
3aKaHYMBAETCS IOCIIEN0BATENBHOCTD, a TAKKE 3aMEHUTD KaXIyIO
BHYTPEHHIOIO TPYIITy Mpo0esoB ogHUM npodenoM. Ecnu yka3aHHBIX TPy
HET B JAHHOM MOCIIEI0BATEIHLHOCTH, TO OCTAaBUTH MTOCIIEI0BATEILHOCTH 0€3
WN3MEHEHUS.

269. /lanbl HaTypaJIbHOE YHUCIIO 71, CAMBOJIBI S1, ..., Sy I pyHIIbI
CHUMBOJIOB, pa3/ielieHHble poOesiaMu (0JTHUM UM HECKOJIIBKMMHU) U He
coiepKale mpooeaoB BHYTpH ceds1, OyieM Ha3bIBaTh C1O8AMU.

a) [logcunTaTh KOIMYECTBO CIOB B JAHHOM MOCJIEA0BATEILHOCTH.

6) IlogcuuTarh KOJIMYECTBO OYKB @ B MOCIIEIHEM CJIOBE JaHHOU
IIOCJIEI0BATEBHOCTH.

B) HaiiTi KoamuecTBO ClIOB, HAUMHAIOIINXCS ¢ OYKBHI 0.

r) HaiiTu KonnuecTBo €10B, y KOTOPBIX NEPBBIN U MOCIEIHUN
CHUMBOJIbI COBIA/IAIOT MEKIY COOOIA.

1) HaiiTu xakoe-HUOYIb CJTOBO, HAUMHAIOIIIEECS C OYKBHI d.



e) [IpeoOpazoBaTh JaHHYIO MOCIEAOBATEIIBHOCTD, 3aMEHSS KaXK10€
BXOXKJICHHE CJIOBA 570 Ha CJIOBO MO.

) HaliTu ammHy camMmoro KOpoTKoro cjioBa.

270. [laHbI CUMBOJIHI S, S2, ... VI3BECTHO, YTO CUMBOJI S| OTJIWYEH OT
npo0esia ¥ 9TO CPe.H §7, §3, ... AIMEETCS XOTs Obl OJIMH MPOOEI.
PaccmatpuBatores s, ..., Sy — CAMBOJIBI, IPEIIIECTBYIONINE IEPBOMY
npoOeny (n 3apanee Hen3BecTHO). [IpeoOpa3oBaTh MOCIIEIOBATEIBHOCTD S,

vey Sn

a) yAaJIUB U3 HEE BCE CUMBOJIBI, HE SIBJIAIOIINECS OYKBaMu;

0) 3aMEeHUB BCce MaJible OYKBBI OTHOUMEHHBIMH OOJIBIIINMH;

B) yJaJIMB BCE CHMBOJIBI, HE SBIISIOIIMECS OYKBaMU WM [UbpamMu, U
3aMEHUB KaXXyI0 OOJIBIIYI0 OYKBY OJTHOUMEHHON MaJoi;

T') yIaTuB U3 KOKI0U TPl UAYIIUX TOAPST (P, B KOTOPOU
Oosiee ABYX 1U(Dp U KOTOPOH MPEAMIECTBYET TOUKA, Bce MU(PHI, HAUMHAS C

TpeThelt (Hanpumep, ab + 0.1973 — 1.1 npeobpazyercsa B ab + 0.19 — 1.1);



1) yIaJIuB U3 KaXA0H TpymIibl 1udp, KOTOPOH HE MPEIIeCTBYET

TOYKa, BCC HAYAJIbHBIC HYJIN (KpOMe IoCJICOAHETO, €CJIN 3a HUM HUACT TO‘IKa).



§ 9. BorunciieHusi ¢ XpaHeHHEeM MOCIeA0BATEIbHOCTH 3HAYEHU I

271. Jlanbl AeicTBUTEIbHBIC YKCTA A, ..., d]5. [IOJIy4UTH

i=l

272. JlaHbl AEUCTBUTEIBHBIE YNACIA A 1901, A1902, - - -» 1950 —
KOJIMYECTBO OCAJIKOB (B MUJUIMMETPAX ), BHIABIINX B MOCKBE B TeUECHUE
nepsbix 50 et Hawero croieTus. Hajgo BEIUMCINTD cpeiHEE KOIHMUYECTBO
0CaJIKOB ¥ OTKJIOHEHHE OT CPEIHETO JIJIsl KaXKJI0TO TOo/1a.

273. Cucrema u3 25 MaTepualibHBIX TOYEK B MPOCTPAHCTBE 3ajaHa C
MIOMOILBIO TIOCJIEOBATEIBHOCTH IEUCTBUTENBHBIX YUCEIL X1, V1, Z1, P1, X2, V2,
22, P2y -« .5 X25, V25, 225, P25, TAC Xi, Vi, Zi - KOOPAWHATLL I-oi TOYKH, a p; — €€
Bec (i=1, 2, ..., 25). [lonyduth KOOPAUHATHI LICHTPA TSXKECTU CUCTEMBI, a

TAKIKC PACCTOSAHUC OT LCHTPA TAKCCTU N0 BCCX TOUCK CUCTCMBI.



274. JlaHbl ACHCTBUTEIBHBIC YKCTA A1, ..., 9. [l0ydnuTh uncna b,
..., by, TE bj— cpenHee apruPMETHIECKOE BCEX WICHOB
MOCJIEI0BATEIbHOCTH aj, ..., do, KpoMe a; (i=1, 2,. .., 20).

275. JlaHbl AUCTBUTEIbHBIC YUCIA X, ..., X105 V1, ---5 V10- LLOTYUUTH

10
Z x;y; . Kak ynpocTuts perienue, eciy UCXOAHbIEe JaHHbIe Oy1yT UMETh
i=1

CICIYIONTUN MOPSATOK: X1, V1, - .. X10, V107

276. [TocTpouTh MOCIEI0BATEIBHOCTD LEIbIX YUCEI a1, ..., d30, [1€
ai=1, ay=1; a;= arip) t+ aio (i=3,..., 30).

277. Jlanbl AeCTBUTEIbHBIC YKCTA A1, ..., dy. [1OTYUUTH @y ay-i,. .,
a 1*).
*) Kaxkaplid pa3, Korjia Yuciio 4WICHOB B JJaHHOM MOCIIE0BATEIIbHOCTH
3aBUCUT OT HEKOTOPOU BEJIUYHHBI 71, M,..., HE OTHECEHHBIX SIBHO K JJAHHBIM
3a/1a4u, TO MOAPA3yMEBACTCS, YTO IPH PabOTE C SA3BIKAMH, B KOTOPBIX HE

npeayCMOTPCHBI MAaCCHUBBI C THHAMUYCCKUMU I'PaHULlaMU (TaKI/IM SA3BIKOM



ABJISIETCS, B YACTHOCTH, MACKaJb), 3TU BEJTMYUHBI INOO OMPEIEINAIOTCS B
nmporpaMMme Kak KOHCTaHThI (HampuMmep, B iporpamMme Ha [lackane garotcs
olnpezeneHus const n=...; const m=... ¢ KOHKPETHbBIMH YHCIAMHU BMECTO
MHOT'OTOYHIT), TNOO K€ eIlle 10 COCTABICHUS POTPAMMBbI 3TH BEITUUNHBI
3aMEHSIOTCSI KOHKPETHBIMH YUCIaMU. ECIu jke S3bIK MO3BOJISIET MOCIIe
BBOJIa 3HAUE€HU NIEPEMEHHBIX 71, M,..., PACCMAaTPUBATh MACCUB, TPAHUIIBI
KOTOPOTO 3aBUCHT OT A, M,..., TO CIIEyeT BOCIIOIb30BAThCS ATOU

BO3MOXXHOCTBIO U CUUTATh 3HAYCHUA 1, m,..., JAHHBIMH YU CJIaMH.

278. Jlanbl HATypalbHBIC YKCHA 11, ..., N9, JCUCTBUTEIBHBIC YHCTIA
X1y .., X20. Berauemnts M%) ¥t 150%,, |
n, +...+ y,
279. Jlanbl AelCTBUTEIbHBIC YUCTA A1, ..., Ay, D1, ..., by. BeraucouTs

(a1+bn)(a2+bn_1)...(an+b1).
280. ITycts x;, y; (i=1, 2,. ..) onpeneneHsl, Kak B 3agade 167.

[TonmyduTs X1, ..., X25, V1, -5 V25-



281. Jlanbl AeMCTBUTEIbHBIC YUCTIA d1, ..

., aag, by, ..., byg. UiteHBI

MOCJIENOBATENIBLHOCTH Cy, ..., C29 CBI3aHEI C WIEHAMH JAHHBIX
MOCJIEIOBATEILHOCTEN COOTHOMIEHUSIMH Co9 = 0, Croy = L (i=
brg—i = €911

oeey 28). TlOmyuuTs ¢y, ..., 9.

282. Jlanbl AeCTBUTEIBHBIC YNCTA A}, A2, ..., A2y. [1OTYIUTH:

a) i, Antl, A2, Ani2, - - -y Any A2n}

0) a1, am, az, A1, 43, ..., Gy, Gni1;

B) a1+ dyn, ayt a1, ..., Ant Anil.

283. /lanbl AelcTBUTEILHBIC YUCTA ], ..

a) a, i, Az, ..., A6,
0) a1, arz, ..., a7, i, Az, ..., A10;
B) A11, A12, ..., A17, A10, 49, ..., A1}

284. Jlanbl AelicTBUTEIbLHBIC YUCTA ], ..

a) a, ail, 19, 10, ---, 10, A1;

., a17. [lomy4uuTs:

., a@20. [lomy4unTs:



6) a, as, ..., g, Az, g, ..., A0,

B) a1, 11, A3, A13, ..., A9, A19;

T) a1z, Az, A4, A4, ..., 420, A10;

n) ai, aii, diz, Gz, s, A13, @14, A4, ..., A9, A19, A20, A10;

285. Jlanbl AeicTBUTEIBHBIC YUCTA d|, ..., dy. ECTIU B pe3yabTare
3aMEHbI OTPUIIATEJIbHBIX YJICHOB MOCIEA0BATENBHOCTH Ay, ..., dy UX

KBaJpaTaMH YICHBI Oy IyT 00pa30BBIBaTh HEYOBIBAIOIITYIO
MOCJIEI0BATEIbHOCTD, TO MOJIYYUTh CYMMY YJIE€HOB UCXOHOM
MOCJIEIOBATEILHOCTH; B TPOTUBHOM CIIydae MOJIYYUTh UX MPOU3BEICHHE.

286. laHbl 11eIBIE YKCHA A, ..., A99. [[OJIyYUTH HOBYIO
MOCJIEIOBATEILHOCTh, BRIOPOCHB M3 UCXOAHOM BCE YICHBI CO 3HAUYCHHUEM
max (ay, ..., dy).

287. JlaHbl 11€7BIC YKCHA A1, ..., dy. BCE YJIEHBI TOCIEA0BATEILHOCTH
C YETHBIMU HOMEpaMHU, MPEIIIECCTBYIOIINE TIEPBOMY 10 MOPSAAKY YICHY CO

3Ha4YeHHeM max(ay, ..., d,), JOMHOKUTh Ha max(daj, ..., dy).



288. /laHbl 11€TIBIC YKCHA A, ..., Ay, KAKI0E U3 KOTOPBIX OTIUYHO OT
HyJs. Ecnu B mocneoBaTeIbHOCTH OTPHUIIATEIIBHBIC U TTOJIOKUTETHHBIC
4jieHsl yepenytores (+, —, +, —, ... Wil —, +, —, +, ... ), TO OTBETOM JIOJKHA
CIIY’KUTh CaMa UCXO/IHas MOCJIeI0BaTeIbHOCTh. MHave moay4yuTs Bee
OTPHIIATEIIbHBIC YWICHBI TIOCIICIOBATEIIHHOCTH, COXPAHHUB TIOPSIOK UX
clIeIOBaHUs.

289. /lanbl HATypaJIbHOE YUCIIO M, NEUCTBUTEIbHbBIC YUCTA Ay, ...,
aso (uucna ay, ..., azy NOMapHo paznuuubl, m < 30).
B nocnenoBaTeabHOCTH d ,. .., d30 HOMEHSITh MECTAMH HAaUOOIBIINN YICH U
YJICH C HOMEPOM 7.

290. /TaHbl AEHCTBUTEIBHBIC YUCHA X| ..., X101, V1 5--+» V101-

IToNTyqUTh JEUCTBUTEIBHBIC X, .., X|q; » V) »e-ss Vio; TIPEOOPA30OBAB LIS
TOJIYYCHUS X,, y; WICHBI X,,y; TI0 IPABUIy: €CIIM OHH 00a OTPULIATEIbHBbI,

TO Ka)XJIbIM U3 HUX yBEIU4UTH Ha (.5; eciiu OTpULATENbHO TOIBKO OJHO



YHUCJI0, TO OTPHUIATEIHFHOE YHCII0 3aMEHUTD €ro KBaapaToM; eciii 00a yucia
HEOTPHULIATENBHBI, TO KAXJ0€ U3 HUX 3aMEHUTh Ha CpEIHEE
apuMeTHIECKOEe HCXOTHBIX 3HAUCHUH.

291. Jlanbl AeiCTBUTEIbHBIC YKCTA 4 ,. .., A30. [1OTydUTH:

a) max (a;+ aso, ax+ ayo,..., ajs+ ae);

6) min (a1a16, araig,..., a15a30)

292. JlaHbl ACHCTBUTEIBHBIC YNCTA d1,. .., d2o. IIpeoOpa3oBaTh 3Ty

[0CJIEI0BATENBHOCTD MO MPaBUITY: Oobliee U3 a;, U ajo+; (i =1, ..., 10)
IPUHATH B KAYECTBE HOBOT'O 3HAYEHUS ¢, , @ MEHBIIIEE — B KAUECTBE HOBOT'O

3HAYEHUS A10+;.
293. Jlanbl LIeNIBIC YKCHA 4] ,. .., dy. ECIIH B JaHHOHI
MOCJIEIOBATEILHOCTH HU OJIHO YETHOE YUCJIO HE PACTIONOKEHO MOCIIE

HCYCTHOI'O, TO MOJYUUTH BCC OTPHULATCIIBHLIC YWICHBI IMOCJICAOBATCIIBHOCTH,



WHaye — BCE MOJIOKUTENbHbIE. [lopsmoK ciaenoBanus dnces B 000ux
CIIyJasx 3aMEHSETCS Ha OOpaTHBIN.

294, J{anbl ACCTBUTEIbHBIC YNCTA F1,. .., |7, CPEIU KOTOPHIX
3aBEJIOMO €CTh KaK OTpUIIATENIbHbIC, TaK U HeOTpUIlaTelbHbIe. [loyunuTsb

Xyt t Xy, TA€ X1,..., X, — OTPULIATCILHBIC YICHBI

p

IMOoCJICA0BATCIbHOCTH 1,...,7};, B3ATBIC B IOPAAKE UX CIICOOBAHUA, ),..., yq

— HEOTPHIIATEILHBIC YWICHBI, B3SThIC B 00PAaTHOM MOPSAKE, S = min (p, q).
295. Jlanbl 1ienple Yucna d; ,. .., dyo. HauMeHbImil 4ieH
MOCJIEIOBATEILHOCTH d ,. .., d20 3AMEHUTH 11E€JI0M YACThIO CPETHETO
apruMETUUECKOT0 BCEX YICHOB, OCTAIbHBIC YJICHBI OCTABUThH 0€3
n3McHEHHA. Eciii B MocIeq0BaTeIbHOCTH HECKOJBKO YICHOB CO 3HAUYCHUCM
min (ay,..., @), TO 3AMEHHUTH MMOCIICTHUHN TI0 TIOPSIKY.
296. JlaHpl ACHCTBUTEIBHBIC YNCTA A1, ..., d2o (BCE YHCIIA TTOTIAPHO

pa?)J'II/I‘{HBI). IToMenaTE B 3TOM ocCJICA0BAaTCIbHOCTH MECTAMU



a) HanOOJIBIINK U HAUMEHBIIIMH YJICHBI;
0) HauOONBIIMI M TOCTEIHUHN YICHBI.

297. Jlanbl 1ienble 4Yucna aj,. .., djoo. 1LOIy4uTh HOBYIO

nocyenoBarenbHocTh U3 100 1ensIx 9ncen, 3aMeHss a, HyJIsSMH, €CIH |ai|

HE paBHO max (ajy,..., digo), ¥ 3aMEHSS g, SAMHUIICH B IPOTUBHOM ciry4ae (i
=1, ..., 100).

298. [lanbl 1IeNTBIC YUCHTA dy,.. ., d2s, b1,. .., bys. [IpeoOpazoBath
IIOCJIEIOBATENBHOCTD by, ..., bys o paBmity: ecnut a; < 0, TO b, yBEeIUUUTD
B 10 pa3, unade b, 3ameHuTb HynneM (i = 1, ..., 25).

299. Jlanbl AeCTBUTENBHBIC YKCTA A, ..., d26. 1 peOyeTcs
JIOMHOKUTh BCE YICHBI MOCIICAOBATEILHOCTH dj, ..., dae HA KBAJIpaT ee

HAWMEHBIIIETO YJIeHAa, €CIIA a| = 0, M Ha KBaJpar €€ HauOOJIBLIIETO YJICHA,

ecid a; < 0.



300. /Janbl HaTYpaIbHOE YUCIIO 11, ACHCTBUTEIBHBIC YUCTA d], ..., dy.
[Tomyauts by, ..., by, TE b; paBHO CyMME TE€X YICHOB IMOCIEA0BATEILHOCTH
ap, ... an, KOTOpBIE MpUHAJIEXKAT noayuntepsany (i — 1, (=1, ..., 10).
Ecnu nonyuHTepBan He CONEPKUT UJICHOB MOCIIEI0OBATEILHOCTH, TO
COOTBETCTBYIOIIIEE b; TIOJIOKUTH PABHBIM HYIIIO.

301. /laHbl NEHCTBUTEIBHBIC YNUCIA X1, V1, X2, V2y -« vy X205 V205 Fl1s F25- - -
rm (0<r <r<...<rpy). Hapsl (x1, y1), (x2, 2), ..., (X20, ¥20)
paccMaTpUBaIOTCS KaK KOOPJMHATHI TOUYEK II0CKOCTH. Yucna ry,..., 71
paccMaTpuBalOTCs KaK pagnychl OJIMHHAIIATH MTOJTYKPYTOB B
NoJTyTuIockoctu >0 ¢ IIEHTPOM B Hadajie KoopauHat. HalTh KoaudecTBo
TOYEK, MOMAIAIOIINX BHYTPh KaXKI0TO MOJYKpyTa (TpaHHIIbI-
MOJIYOKPYKHOCTH HE MPUHAJJICKAT MOJTYKPyTram).

302. Tano HaTypaigbHOE yuCIO 7. CKOJIBKO pa3muyHbIX P

BCTPCHACTCA B €TI0 HeCﬂTHqHOﬁ 3amucu’?



303. /laHbl 1eHCTBUTENBHBIC YMCIA X1, . .., X200, IPUHAJICIKALLINAEC
unrepBaiy (0, 1]. [Tomyunrepsan pazouBaercs Ha 100 paBHBIX YacTei.
Beraucnuts py, ..., pioo, TIE px = my/2000, a my — KOMMYECTBO 3aIaHHBIX
gucel, npuHapiexamux nomyuarepsany (0.01(k—1), 0.01k] (k=1, ...,
100).

304. /lanbl nelicTBUTENbHBIC YKCTA A1, ...,d|6. I|€PECTABUTH YICHBI
MOCJICIOBATEILHOCTH dj, ..., d1¢ TAK, YTOOBI CHa4aJia PacTOI0KHUINCH BCE
€€ HEeOTpHUIIATENbHbIE YWIEHBI, a IOTOM — BCE OTpHIlaTe/bHbie. Haue
TOBOPSI, ITOCJIC IEPECTAHOBKHU JOJHKHO HAUTHCH Takoe k, uto 1 <k <16, u
ecmmi < k,toa; >0;ecmi>k,toa;<0(i=1, ..., 16). Ilopsanok kak
CpeIH HEOTPHUIATEIbHBIX WICHOB, TaK M CPEIU OTPUIIATEILHBIX TOJDKCH
OBITH COXPAHEH MPEKHUM.

305. /lanbl neficTBUTENbHBIC YHCTA dy,. .., A39. OCTaBUTH 0€3
HW3MEHEHUS MTOCIIeI0BAaTeILHOCTbD A1, ..., A3, €CIM OHA YIIOPSAI0YCHA 110

HCY6BIBaHI/II-O HJIN 110 110 HEBO3PACTAHNIO, B IPOTHBHOM CJIy4aC YAAJIUTb U3



MOCJICIOBATEILHOCTH T€ YJICHBI, TOPSIKOBBIE HOMEPa KOTOPBIX KPATHBI
YETBIPEM, COXPAHUB MPEKHUM TMOPSITOK OCTABIICHHBIX YJICHOB.

306. Jlaubl HaTypaIbHBIC YUCTA X1, V1, X2, V2,. .., Xn, Vn. HUCTA X;, ),
SABJISIFOTCSL KOOpAMHATaMH TouyeK. [IoCTpouTh Ha SKpaHe TOUKH, 33/JaHHbIC
MOCJIEIOBATEILHOCTBIO X1, V1, X2, V2, .., Xn, Vn, & 3aTEM YAUIUTH uX. [Iporecc
MOCTPOCHUS JTOJDKEH HAYMHATHCS TOYKON C HOMEpOM | 1 3aKaHYMBaThCS
TOYKOH C HOMEPOM 71; TIPOIIECC YAAICHHS TOYEK JTOJDKEH MTPOUCXOIUTH B
00paTHOM MOPSAJIKE — HAYMHATHCSA TOYKOM C HOMEPOM 71 U 3aKaHYUBATHCS
TOYKOM ¢ HOMepoM 1.

307. Janbl HaTypaJIbHBIE YUCHA X1, V1, X2, V2, - --» Xn, Vn. HUCTA Xi, Vi
SIBJISIFOTCSI KOOPAMHATaMH ToueK. [IoCTpouTh Ha SKpaHe TOYKH, 3a/JaHHbBIC
MOCJIEIOBATEIBbHOCTBIO X1, V1, X2, V2, -+.s Xn, Vn. 1 OUKH JOJIKHBI CTPOUTHCS
MOOYEPEJHO: MOCTPOCHHUE KAXKIOW MOCIEIYIONIEH TOUKH T0KHO
COTPOBOXKAATHCS yaaleHrueM npenbiaymiei. [Iporecc moctpoeHus ciemayer

BBIINIOJIHATD ABaKJbI: HepBBIfI pa3 Ha4YrHas TOYKOM C HOMCpPpOM 1 1 KOoHYas



TOYKOW C HOMEPOM 7, BTOPOH pa3 — B 0OpaTHOM MOPSAKE — HAUWHAs TOUKON
C HOMEPOM 7 U 3aKaH4MBasi TOUKOU ¢ HOMepoM 1.

308. B ycinoBue npeablayliei 3a1aq4d BHOCUTCS U3MEHEHHE:!
I00YEPEHOE IOCTPOCHUE TOUYEK CIIETYET BBIMOIHATH TaK, YTOOBI [TOCIIE
MOSIBJIICHUS Ha YKPaHe MEePBBIX TPEX TOUEK MOCTPOSHUE KA 101 HOBOM
TOYKH COIPOBOXKIAIOCH yalleHHeM TOYKH, KOTopasi Oblila TOCTpOeHa
paHbIlle TPEeX APYTrUX BUIUMBIX TOUEK.

309. Jlansl HaTypaIbHbIC YUCTA X1, V1, F1, X2, V2, 2,5 +-+» Xny Yy Fn-
Uwcna xj, yj ABISIOTCS IEHTPAMH KpyroB pazauyca 7;. [locTpouTs Ha SKkpaHe
KPYTH, 3a/IaHHbIE MTOCIEI0BATEILHOCTBIO X1, V1, 71, X2, Y2, F25 «--» Xny Vns Fn» @
3aTeM 3aKpacuTh X (OTHUM U TEM K€ [IBETOM WJIH Pa3HBIMH LIBETaMU).
[Ipouecc nocTpoeHus AOIKEH HAUMHATHCS KPYrOM ¢ HOMEpoM 1 u
3aKaH4YMBAThCSI KPYTOM C HOMEPOM 71; TIPOLIECC 3aKPACKH J10JIKEH
MIPOUCXOUTH B OOPATHOM MOPSAKE — HAUUHATHCSA KPYTOM C HOMEPOM 7 U

3dKaHYMUBATbHCA KPYIrOM C HOMCPOM 1.



310. /lanbl HaTypaibHBIE YUCHA X, V, ], 12, ..., Iy .dHUCHA F; ABIASIOTCS
CTOpOHAMH KBaJPaToOB C IIEHTpaMu B TOUKe (X, V). [loctpouTs Ha 3KpaHe
KBaJPaThl, 3aJJaHHBIC MMOCIEA0BATEILHOCTBIO 7', 2,. .., Iy, 4 3aTEM YIAIUTh
ux. [Ipouecc nmocTpoeHus: JOMKEH HAUMHATHCS KBaJApaTOM ¢ HOMEpoM 1 u
3aKaHYMBAThCS KBAJIPATOM C HOMEPOM 71; TIPOIIECC YAAJICHUS TOJDKEH
MIPOUCXOIUTH B 00PATHOM TOPSJIKE — HAYMHATHCS KBAJPATOM C HOMEPOM 71
Y 3aKaHYMBAThCS KBAIPaTOM ¢ HOMEPOM 1.

311. Jla"sl HaTypaIbHbIC YUCTA X1, V1, F1, X2, V2, 25 +-+» Xny Yy Fn-
[TocTpouTs Ha SKpaHE OKPYKHOCTHU C LIEHTPAMU B TOUKax (X, Vi) U
paarycaMu 7, €CIIU CPEIH 7', 72, ..., Iy HAWJETCS YUCIIO0, MEHBIIE S5, U
KBaJPAaTHI C IICHTPAMH B TOYKAX (X, i) © CTOPOHAMH 7 B TPOTUBHOM
ciydae.

312. JIaHbI CUMBOJIBI S, ..., Sy ¥). OCTaBUTh MOCIIEAOBATEIHHOCTS S,
..., S, 0€3 U3MEHCHUS, €CIIM B HEC HE BXOIUT CUMBOJ * , MHAUe KaXK Ik

CUMBOII / , IPEANIECTBYIOMINN IEPBOMY BXOKIECHUIO CUMBOJIA *:



a) 3aMCHHTD Ha 3aIATYIO;

0) yIQJIUTh U3 MTOCIICI0BATECILHOCTH.
*) 3amaun 312 — 316 10MMyCKalOT CTPOKOBHIE BAPHAHTHI.

313. /laHbI CUMBOJIBI S, ..., Sy. ECIIM TOCIEA0BAaTEILHOCTD S1,. .., Sy
SIBJIICTCS TAIMHIPOMOM , T.€. S| = Sy, §2 = Sn_ 1, ..., TO OCTABUTH €€ 0e3

HU3MCHCHUA, MHAYC ITOJTYUYHUTD IMOCIACAOBATCIBHOCTD S, $2,...5 Sn—1, Sn, Sn—1,

cees 52, 87

314. JlaHbI CUMBOJIBI S|, ..., S¢6. ECIU TTOCIEAOBATEILHOCTD S1,... ,
S66 TAKOBA, UTO S1 = 534, §2 = S35, ..., 8§33 = S66, TO OCTABUTH €€ oe3
W3MEHEHUS, NHAYE MOJYUYUTh OCIEAOBATEIBLHOCTD S1, 2, + .. 5 S665 S1y 2y« -»
S66-

315. JlaHbl CUMBOJIBI S, ..., Sg0. ONPEAEIUTH KOJIMUYECTBO HEBEPHBIX

PaBEHCTB CpejIu:
a) S| = S41, S2 = S42, ... , S40 = S80;

0) S1 =S80, S2 = 579, ... , S40 = S41.



316. /lanbl HaTypaJIbHOE YKCIIO 7, CHMBOJIBI S1,... , Sy. byaem
paccMaTpuBaTh ClIOBa, 00pa30BaHHBIE CHUMBOJIAMHU, BXOISIIMMHU B
MOCJIEIOBATEIBHOCTH S1, ..., Sy (CM. 3aaa4y 269), cuurtasi mpu 3TOM, 4TO
KOJIMYECTBO CHMBOJIOB B KQKJIOM CJIOBE HE TIPEBOCXOIUT 15.

a) HaiiTu xakoe-HUOYIb CITIOBO, OKaHUMBArOIIEECss OYKBOM O (eciu
TaKUX CJIOB HET, TO COOOITUTH 00 ATOM).

0) Haiitu kakoe-HUOY/Ib CJI0BO, HAUMHAIOIIEeCs OyKBOH a U
OKaHYHMBaroIeecs: OyKBOH s (€CIIM TAKHX CIIOB HET, TO COOOIIUTH 00 ITOM).

B) Y IaluTh U3 Sy,..., Sy BCE CIIOBA C HCUETHBIMU MOPSTKOBBIMH
HOMEpaMU U MEePEBEPHYTH BCE CJIOBA C YeTHBIMU HOMepamu. Hampumep,
ecnu n = 21 1 gaHHas MOCIENO0BATENFHOCTh CHMBOJIOB IIPEJICTABISIET COOO0M
MOCIIEI0BATEIHHOCTh

60_umo_0bl_mo_Hu_cmaio,
TO JTOJKHA MOJTYYUTHCS MOCIE0BATEIHLHOCTh

omy_om_oaamec.



r) Y 1anurh u3 sy, ... , Sp BCE CJI0Ba, B KOTOPBIX BCTpeyaeTcs He Ooree
JIBYX Pa3iIM4YHBIX OYKB.
1) Y 1anuTh U3 Sy, ..., Sp BCE CJIIOBA, OKAHUYUBAIOIINECS TPYNIOil OyKB

Kas NN Koe.



§10. BiioxkeHHbIE HUKJIbI
317. Jlanbl aeicTBUTEIbHBIC YUCIA d1,. .., d]9. BBIYACIHTD
2 10
ata,t+ ... ta.

318. Jlano HatypanbHOE Yncio 7. [oyauts fif; ... fo, TAE

1 1 1
ﬁ:.z +.2 +"'+.2 . .
i+l i"+2 i“+i+1
319. Jlanbl qeiCTBUTENBHBIC YUCTA d1,... , A24. [1OTYyIUTH
2 2

MOCIEI0OBATENLHOCTD by, ..., big, TIE by = ajtaxt ... Taxu, by =a;” +ax” +

2 _ 10 10 10
ot as,..  bo=ar tay ... tayn .

10 15
320. Beruucnutp Zk3 Z (k=1)*.
k=1 =1

321. /lanbl HaTypaJIbHBIE YKCIA M, N, IEUCTBUTEIbHBIC YKCIA a1, 3,
weey Amn. BEIYUACINATD 1Ay ... Amtam+1Qms2 ... Amtam - 1ym+1dmn - 1)m+2 -+ dam-
322. Haiitu HaTypansHoe uucio oT 1 1o 10 000 ¢ MakcumanbHOM

CyMMOMU JenuTeNeH.



323. /lano HatypaibHOE YKUCIIO 7. [TonyduTh BCce HATypaJibHbIC
YHClla, MEHBIIINE # U B3aUMHO IIPOCTHIE C HUM.

324. Jlansl uensie yucia p u ¢. [loayduTs Bce JeMUTENN YUCIa ¢,
B3alMHO IPOCTBIE C p.

325. /lano HatypanbHOE Yucio 7. [1oaydynuTh BCce MPOCTHIE ACTUTEIN
3TOTO YHUCIIA.

326. HaiiTu HarMeHbllIee HATypajJbHOE YUCIIO /1, IPEJICTABUMOE
JIBYMSI Pa3IMYHBIME CIIOCOOAMU B BUJIC CyMMBI KyOOB JIBYX HATYPaJbHBIX
qrcern x° -l-y3 (x=y).

327. lansl HaTypaibHbIe uncna a, b (a<b). [loayuuTs Bece pocThie
YHClia p, yIOBIETBOPSIOIINE HEPABEHCTBAM a < p < b.

328. Haiitu 100 nepBbIX IPOCTBIX YHCEN.

329. /lanbl HaTypalibHbIE yucna n, m. Iloayduts Bce MEHbLINE 1

HaTypaJibHbIE YHCIIa, KBaJpaT CYMMBI LIU(p KOTOPBIX pPaBEH 1.



330. HaTypanbHO€E YMCII0 HA3bIBACTCS COBEPULEHHBIM, ECITA OHO
paBHO CyMMe€ BCEX CBOUX JICIHTENEH, 3a HCKIIIoUeHrneM cebs camoro. Yucio
6 — coBepIeHHOe, Tak Kak 6 = 1+2+3. Uuciio 8 — He COBEepIICHHOE, TaK KaK
8 # 1+2+4.]lano HatypasibHOE 4ucIo #. [1odyduTh BCe COBEPILICHHBIE YHCIIA,
MEHBIIIHE 71.

331. /laHo HaTtypaibHOE YUCIIO 7. MOXKHO JIM IPEACTaBUTh €0 B
BUJIE CYMMBI TPEX KBaJIpaToB HaTypaibHBIX uncen? Eciau MoxHO, TO

a) yKa3aTh TPOUKY X, y, z TAaKUX HATYpaJbHBIX YUCEN, UTO
n= x2 + y2 + ZZ ,

0) yKka3aTb BCE TPOMKH X, y,z TAKMX HATypaJabHBIX YHCET, YTO
n=x>+ y2 +z%.

332. U3BecTHO, uTO J1000E HATYPAIBHOE YUCIIO MOKHO MPEIACTaBUTh
B BUJIE CYMMBI He OoJiee 4eM 4eThIpeX KBaJApaToB HATYPaJbHBIX YHCET WIIH,

YTO TO KC CaMO€, B BUAC CYMMBI UCTBIPEX KBAAPATOB HCOTPULIATCIbHBIX



enbIx yKcen (Teopema Jlarpanska). J/lano HaTypanbHOE 71; yKa3aTh TaKue
HEOTpHUATENbHBIE X, V, Z,[,9T0 n=x"+y" +z° +1,
333. Jlanbl HATypaNbHBIE YUCIIA M1, Ny, ... ,1,, (m > 2). Berancinurs

HO/l(n, ..., n, ) , BOCIIONB30BABILINCH Il ’TOI'O COOTHOLLIEHUEM
HOA(n, ..., n;) = HOZ[(HOI[(n, nk_l)nk)(k =3, ..., N)H AITOPUTMOM

EBximmna (cm. 3amauy 89).

334. Beryuciurh

100 50 ' ; 100 60 (‘3+ ‘4).
a)zzi_'_jz, );;smz T

100 100 . j +1 100 i

DI I DD

i=1 j=1

+
i=1j=1 2] i

335. /laHo HaTypajibHOE YHUCIIO 7. BBIYUCIUTD:



a)z (k+1). 6) Y k*;

n 1 n k )
B) Y 1o Ny (-1) k2 +1):
k=1 (k )! k=1
336. Jlanbl HaTypaabHOE YUCIIO /1, ACHCTBUTEIHLHOE YHUCIIO X.

BrauciuTh:

n 201+ ] x| | & 0 oxk
3)2‘(7)'*, 6);2(‘1) (GEDE

i=1 ) k=1

B)ikkak; r)iix+k.
k=1 k=tm=k ™

337. Jansbl geiictBuTenpHble uncna a, b ... (a < b), HaTypajnbHOE

qucio n, GyHknous y = f (x) onpeneneHHas Ha OTPE3Ke [ ab ] . BeiBecTn



Ha neyartaroniee ycrpoiictBo rpaduk ¢pynkuun. st moctpoeHus rpapuxa
BBIYMCIINTH 3Ha4eHUs GpyHkuuu y; = f (x;), rae

x;=a+ih i=0,1,....,n, h=(b-a)n,
Ocp Ox pacnoyiokuTh BEPTUKAIBHO, 0ch Oy - ropu3oHTanbHO. llar o ocu
Ox — 3TO mepexoJ Ha HOBYIO CTPOKYy, mar mo ocu Oy —To3HuIus
CIICTyIOLIET0 CHMBOJIa B TEKyIIed cTpoke. Todku rpaduka nzo0paxarsb
CHUMBOJIOM *.
Paccmotpets cnenyronue QpyHKIHN:
, a=0 b=x, n=40;

a)y=|sinx|+cos|x
0) y=2sinx+3cosx, a=-xn, b=n, n=50;

4

B) y=4 x +1, a=-1, b=2, n=30;

ry=————, a=-1, b=3, n=40;
)y x“—x+],



Il)y=—+, a=-1, b=4, n= 50;

e)e:xze_‘x‘, a=-1, b=3, n=40;

X)y = e *sin2x, a=-n/2, b=2x, n=50;

) @+2) -3 (x-2)%, a=-3, b=3, n=50,

338./laHbl HaTYpAJIBHOE YUCIIO 71, LEJIbIE YUCHA 4, ..., dys, by, ..., b
Cpenu a,, ..., a,; HET OBTOPSIOIIMXCS YUCEN, HET UX U cpeau by, ...,b, .

a) [ToctpouTh nepeceueHne NOCIeI0BaTENbHOCTEH a,, ... ,dys U
by, ...,b, (1.e. NOXy4UTh B KAKOM-HUOY/Ib TIOPSAJKE BCE YHCIA,
HPUHAJIEKAIINE TOCISIOBATENBHOCTH A, .. . , A5 M HOCIEIOBATEIEHOCTH
b, ...,b, OTHOBPEMEHHO).

0) I[loctpouth 0OBEAMHEHNE JAHHBIX MTOCJIEI0BATEILHOCTEH.

n



B) [TomyuuTs Bce wieHbI OCIE0BATENBHOCTH by, ... b, , KOTOpbIE HE
BXOJST B MOCJIEIOBATENBHOCTD 4, ..., d,s .

r) BepHo 111, 4T0 BCe WiI€HBI IOCNEA0BATENBHOCTH 4, ... , Uy
BXOJAT B IIOCJIEOBATENbHOCTD b, ... ,b, ?

1) BepHo sin, 4TO BCe uieHBI IOCIEI0BATENBHOCTH b, ... , b, BXOAAT
B ITOCJICIOBATEIILHOCTD 4, ... ,dys 7

¢) BepHo 11, 4TO Bee wiIeHBI MOCIeI0BATENBHOCTH 4, ... ,d,s BXOIAT
B I1OCJICIOBATENIBHOCTD b, ..., b, W IIpU 3TOM @, BCTPEUAETCs B
HIOCJIEIOBATENBHOCTH b, ... b, HE MO37HEE, YEM d,, a, - HE TO3]JHEE, YEM
ay, u T.A.?

339. Jlanbl Lenble yucna a,, ...,a, (B 3TOH Mocie10BaTeIbHOCTH

MOTYT OBITh TOBTOPSIIOIINECS YJICHBI).



a) [TonyuuTs Bce uncia, KOTOPbIE BXOAAT B MOCIEA0BATEIHHOCTD O
OJIHOMY pa3y.

0) ITomyuuTs yKcia, B3SThIC 0 OHOMY M3 KaXKJI0M TPYIIIbI PaBHBIX
YJICHOB.

B) HaiiTu 4mciio pa3nuyHbIX YICHOB MOCIEA0BATEIbHOCTH

r) BoIsicHUTB, CKONTBKO YKces BXOAUT B MOCJIEI0BATEILHOCTD 10
OJIHOMY pa3y.

1) BBISICHUTB, CKOJIBKO YHCEN BXOJUT B MOCIIEIOBATEIBHOCTD Oojee
YEM 10 OJJHOMY pasy.

) BolsicHuTh, IMeeTcs 1M B OCIIE0BATEIbHOCTH XOTs Obl O/1HA
rapa COBHaJAIOIINX YUCET.

340 . [Tansl nesble yucna m, da,, .... ,d,, . HalTu Tpu HaTypaabHBIX
yucna i, j, k , Kaxa0e u3 KOTOPhIX HE MMPEBOCXOIUT ABAIATH, TAKHAE, YTO

a; + a, +a, =m. Eciu Takux 4uces HET, TO COOOIUTH 00 3TOM.



341. [lanbl 04Th pa3IUYHbIX LEIbIX ynces. HailTu cpeau Hux asa
YuCia, MOJYJIb PA3HOCTH KOTOPBIX HMEET:

a) HanOoJbITIce 3HAUCHUE;

0) HauMeHbIlIee 3HAYCHUE.

342. JlaHbl JEMCTBUTEIIBHBIC YACHA X, V), ...,V,s . B
IIOCJIEIOBATENBHOCTH )y, ... ,V,s HAWTH JBA YIICHA, CPEHEE

apru(MeTHIECKOE KOTOPBIX OJIMKE BCETO K X .

343. JlaHbl JCHCTBUTENBHBIE YUCTA X,, ... X, Haitn cymmy

, (I1gi<j<17).

3HaYEHUU ‘ X; TX;

344. Jlanbl NEICTBUTEIBHBIEC YUCHIA 4, ... ,d,, , HATYPAJIIbHOE YUCIIO

m. IlocnenoBarensHoCTh by, b,, ... 00pa3oBaHa 110 3aKOHY

by =ay,.., by =ay,



by =by_y+b,_,+..+b._y, k=1112,...
[Tonyuuts b, .
345. Ilyctb
ty =1, t, = AN S A7 PP SR o PR M o PR P k=12,...
[Tomyuurs ¢,,.
346. Jlanbl HaTypaabHOE YUCIO k , IEWCTBUTEIIBHOE YUCIO a, (a>0).

[TocnenoBaTenbHOCTD X, X, .... OOpa30BaHa M0 3aKOHY

k-1 a
Xo =a, X; = Xi F

o k -4
Haiitu nepBoe 3HaueHue x, , ist KOTOPOrO ‘ X, —a ‘ <10

(mocnenoBaTeIbHOCTD, X, X;, ... CXOOUTCA K 4/ a ).



347. Jlansl 1ensle yucna a,, ... ,d,,. Ilycte M — nHauGosnbiiee, a m —
HauMEHbILEE U3 d,, ...,d;, [10TyunTh B MOPAIKE BO3PACTAHUS BCE LIETbIE U3
uHTepBana (m, M ), KOTOpble He BXOAAT B MOCIEIOBATENbHOCTD A, ... ,ds, .

348. Jlans! nensle uucna ay, ...,d,, by, ... ,b, *). Bepno nu, uto 3tn

JIBE TIOCTIEIOBATEIBLHOCTH OTJIMYAIOTCS HE O0siee YeM MOPSIKOM
CJIEIOBAHUSI YJICHOB?
*) B 3T0# 1 HEKOTOPBIX U3 CIEAYIONIMX 33]a4 ATOro naparpada HaJao UMeTh

BBU/ly COIJIallIEHUE, IPUHATOE B IpuMedanun Ne277.
349. JlaHbl nenble 4ucna a,, ... ,a, . Jas Kaxkaoro U3 4ucell,
BXOJSILIUX B ITOCJIEOBATEIBHOCTD 4, ...,d, , BBIACHUTB, CKOJIBKO pa3 OHO

BXOOHUT B 3TY IMOCJICA0OBATCIbHOCTD. PGSYJ'IBTaT npeacTaBUTh B BUJC psAaa

CTPOK, II€pBas U3 KOTOPLIX €CThb a, — k , TAC k-ancno BXO)KI[CHI/Iﬁ a B

II0CJIEIOBATENBHOCTD 4, ... ,a, . Bropas cTpoka OyJaeT uMeTh BUI a; —m,



rae a;- HepBBIﬁ 110 NOPAAKY YJICH OCICA0OBATCIIbHOCTH, OTJIMYHBIA OT a a

m - 9UCJI0 BXOXKICHUM 3TOr0 4jIeHa B IIOC/IEI0BATEILHOCTD.

350. Jlansl HaTypaabHbIC YMCha k, 1 JEHCTBUTEIbHBIC YHCIIA
ai, ...,a,,. llony4nurs:

a) TIOCJIeI0BaTEILHOCTD
at.taa.,totay, . a, . ta,;

0) Mmocaen0BaTeIbHOCTh
max (ay, ... ,a; ), Max (ay 1, Ao g )y oo, MAX (g gy 1) 41 -+ A ) 5

B)

min (al,...,ak) + min (ak+l,... ,aZk)+ o N (@ ()it - Tfn ) 3
r) max (al totag apg Tt ay, age)n T +akn);

1)

min (max (al, Ay ) max (akﬂ, ey Ao ) ..., max (ak(n_l)ﬂ, N »



351./lanbl HaTypanbHbIE YUCHA d, ...,a, . U3BecTHO, 4TO a,, ... ,a, —

n

MEPECTaHOBKA YHUCCII 1, ...,nn, T.C. B IIOCJICAOBATCIILHOCTHU 4, ... ,d

n

BCTpEUaroTcs Bee uucia 1, ...,n .Bynem roBopurs, 4To HaTypanbHOE m
NEPEBOJUTCS TaHHOM NEPECTAHOBKOM B HaTypalibHOE k (m < n, k < n), ecnu

a,, =k . Hanpumep, 4nucio 1 mepeBoauTCs B a;, a,TCPEBOAUTCA B a, H

T.AO. PaCCMOTpI/IM O6paBOBaHHYIO JTHM CIIOCOOOM nocCJICJ0BaTCIIbHOCTD

1, O

a) JlokazaTp, 4TO NEPBBIN YJIEH ITOU MOCIEA0BATEILHOCTH, JJIs
KOTOPOIr'0 UMEETCs paBHBIN CpeAU NPEabIAyIIKX, ecTh 1. [ToayuuTs 1o

MOPAAKY BCC YICHBI TOCICAOBATCILHOCTH 1, a,a, ,.. JIpeAMCCTBYIOIMNC
1

HOBTOPEHUIO uucia 1.
6) Kpome Toii mocnenoBaTeIbHOCTH, KOTOPYIO TPEOYETCS MOIYyIUTh

B a), IMOJIYYUTb aHAJIOTUYHBIC TOCIICAOBATCIbHOCTH, HAYNHAIOIUCCA C



ymcen, 6onpiux 1. [Ipu 3TOM nmocneaoBaTeabHOCTH AOKHBI ObITh TOMAPHO
pa3IMYHbI, U KaXKAasi U3 HUX JOJHKHA HAUMHATHCS C HAUMEHBIIIETO YICHA.
Hanpumep, ecnu n =6, a, =3, a, =2, a3 =5, a; =6, as =1, ag =4, 10
JOJIKHBI OBITH TIOJTYYEHBI TIOCIEI0BATEIBHOCTH

1,3,5,

2

4, 6.

352. ITyctp nBeTa 3xpana umerot Homepa 0, 1, ...,k . BeicBeTHTB Bee

TOYKH PKpaHa (WM TOYKHA HEKOTOPOU MPSIMOYTOJILHOM 001acTH)
Pa3IMYHBIMU I[BETAMHU, UCTIONB3YS JI TOUKU C KOOPJMHATAMH i, j LIBET C

HOMEPOM, PABHBIM OCTATKy OT JEJIICHUS | m | Ha k +1, rae m MOXeT ObITh
B34TO, HAITPUMCP, paBHbIM:
. . . 2 .
a)i+j; 6) (i —10) +25,2;

B) (i-50) - J; r) 25(i+5)+(i-5);%;



n) (i-50)* = (j-50); o) (7 +,7)-2(7 - 2).

353. JlaHbl HaTypalbHbIC YUCIA X,,),,...,. X}, -IIOTy4UTb Ha SKpaHe
TOYKHU (xl,y1 ) (xz,y2 ) (xm,ym), KOTOpBIE BXOIAT B 3Ty
TII0CJIE0BATENEHOCTh POBHO OJIMH Pas3.

354. [lanbl HATypalbHBIE YHCIA. X,,V,,...,X;, Vo - [IOCTPOUTH Ha
9KpaHE TOYKHU C KOOPAUHATAMU X;, V; (i =1..., n) U COCMHUTH OTPE3KAMH

HPSAMBIX:
a) K&Kyl U3 1 TOYEK CO BCEMM OCTAJIbHBIMHM 7 —1 TOYKamuy;
0) TOUKHM ¢ HOMEpaMH OJJHOW YETHOCTH;
B) TOYKU C HOMEPAMHU Pa3HOM YETHOCTH.

355. JlaHbl HaTypalbHBIE YHCHA X|, V|,...,.X,, V', . [loOCTpOUTH Ha
OKpPaHE TOUKH C KOOP/IMHATAMH X, Y (i = 1,...,n) Y COEIMHUTH Maphl

HanOoJiee yaleHHBIX JIPYT OT ApYTa.



356. [laHbl HAaTypalbHbIC YUCIA X, Vi, C,..., X,, V,, C,.Kaxisle
TPU 4YUCIA X;, ;, C; 3aaI0T KOOPIUHATBI TOUYKH U €€ LIBET (i =1 .., n) 4K
TOYEK OJJHOTO I[BETA MOJYYUTh Ha SKPaHE:

a) MepBYIO;

0) MOCJIEeAHION.

357. JlaHbl HaTypanbHbIE YUCIA X, Vi, #i,.....X,, V,,, I}, » KOTOpBIE
3aJ1al0T TMOCJIEI0BATEILHOCTh OKPYXKHOCTEH TakK, YToO X;, ¥;— KOOPAUHATEHI
LIEHTPA, a 7, — PAiNyC I -l OKPY>KHOCTH (i =1.., n) . [lomyunts Ha SKpaHe
OKPY>KHOCTH , KOTOPbIE UMEIOT O0IIME TOUYKHU C HEKOTOPBIMHU JIPYTUMHU
OKPY>XHOCTSIMH ITOCIIEI0OBATEILHOCTH.

358. [TonyuuTh OKPYKHOCTHU, yKa3aHHbBIE B TIPEABIAYIIEH 3a1a4e, U
JOTIOTHUTENBHO LIETTUKOM 3aKpacCUTh KAaKUM-HUOYAb OJHUM LIBETOM YacTh

OKpaHa, IIOKPbIBACMYIO KpyraMu, OrpaHM4CHHbIMU 3THUMHU OKPYKHOCTAMU

(puc. 17).



*
359. JlaHbl HATYpaNbHOE YUCIO A, CAMBOIIBL Sy, ..., S0, by, .o £, ¥).

[TonyunTs Bce He npeBocXoAdIME 1 —9 HATypalbHbIE i, 115 KOTOPBIX
S =1, Sy =ty S10 “livg-

*) 3amaum 359-366 momycKarT CTPOKOBBIC BAPUAHTHI (CM. IPUMEUYaHUE K
3amade 252).

360. /Janbl HaTypaJIbHOE YUCIIO 71, CAMBOJBI S,,...,S, . HaliTu Bce

MAIMHAPOMHYCCKHNEC HAYaJIbHBIC OTPE3KHU MOCTICAOBATECIIBHOCTH §1,..., S5, , T.

€. TAKME OTPE3KH S|,..., 5, (kSn), 9TO S| = Sp, 8y = Sj_qseee-



Puc.17

361. [lanbl HATYpanbHOE YUCIIO 71, CAMBOJBL S),...,S, . YKa3aTh BCE

HATYPAJbHBIC i, JUIA KOTOPBIX 2i S M, S, =8,,1,8; = 8,555 =5,

L] i*

362. Jlaubl CUMBOIHI §,,..., s, . HaliTu Takoe HanOombIee

HATYPAJIBHOE 1, 9TO 21 <71, S| = 8;415 80 = 8j40s ey 8§ =89; U S|, S5 eeey §; —

HATUHIPOM, T.€. S| =, 8y = S;_|»-.. -



363. [laHbl HaTypalIbHOE YUCIIO 1, CAMBOJIBI S,,...,S, .
[Ipeobpa3oBaTh MOCIEOBATEABHOCTS S, ,...,S, , J0OABUB K HEHl HAUMEHbBIIIEE

YuCJI0 CUMBOJIOB § -8, Tak, YTOOBI Iocjaea0BaTelibHOCTE §,...,S,, CTalla

n+l>**
HNAJIUHIPOMOM: §| =5, 8, =§

m—=1oee-

364. JIaHbI CUMBOJIBI S),...,Ss, . BBIACHUTB, BEPHO JIU, YTO XOTS OBl
OJINH CHMBOJI BXOJUT B §,...,S5, 00JIee OZHOTO pa3a ¥ IPH 3TOM TaK, YTO

MEXY JIIOOBIMU IByMSI €T0 BXOXKICHUSMHU BCTpedaeTcs OyKkBa a wiu b.
365. /lanbl HaTypaJIbHOE YUCIIO 71, CAMBOJBI §),...,S, . bynem
paccMaTpuBaTh CI0BA, 00pa30BaHHBIE CUMBOJIAMMU, BXOISIIUMU B
HOCJIEA0BATENBHOCTD S,...,S, (CM. 3agady 269) cuutas IpHu 3TOM, 4TO
KOJINYECTBO CUMBOJIOB B KaXJIOM CJIOBE HE IIPEBOCXOAUT 15.

a) Haiitu Hanbounpinyto 1iuHy cuMBOIOB-anHAPOoMOB. (Eciu

NaJIMHAPOMOB HET, TO OTBETOM JIOJKHO ObITH yrco 0.)



6) BBISICHI/ITB, BCPHO JIH, YTO KaKJ10€ CJIIOBO, HC ABJIAOIICCCA

MaJIUHAPOMOM, UMECCT YCTHYIO JJINHY.

B) BBISICHUTB, UMEIOTCS JIH JIBa CIIOBA, KaXI0€ U3 KOTOPBIX

NOJIy4aeTCsl IEPEBOPAYMBAHUEM IPYTOTO.

r) Y januts u3 s,,...,S, BCE CIOBA, BCTpeyaromuecs 0oiee AByX pas.

366. /lanbl cuMBOIIBI a,...,d,,, HATYPAIBHOE YUCJIO 71, CAMBOJIBI
S,,..-,8, . Kak ¥ B mpeapiaymeit 3agaye, OyieM paccMaTpuBaTh CIIOBa,
BXOJSILHUE B IIOCIEA0BATEIBHOCTD Si,...,S, , IO-IIPEKHEMY CUUTAs, YTO

KOJIMYCCTBO CUMBOJIOB B KaKJIOM CJIOBC HC IIPCBOCXOAUT 15. By,HeM TaK¥XKC

CUUTATh, YTO CPEIU CUMBOJIOB d,...,d,, HET IPOOEIIOB, U IOITOMY
HIOCJIEA0BATENBHOCTD ..., d;, MOKET PACCMAaTPUBATHCS KaK OJHO ClI0BO. B

CJIOBaX MOT'YT BCTPETUTHCS OLINOKHU:
1) nepecraBieHbl 1BE cOCEHUE OYKBBI;

2) 3ameHeHa o/1Ha OyKBa;



3) mpomyiieHa oHa OyKBa.

TpeOyetcs HAUTH B ,,...,S, BCE CIOBA, U3 KOTOPBIX MOIJIO ObI IIOIyYUTHCS

a,,...,d;, B pe3yJIbTaTe OJHOW OUIMOKH.



§11. BioxkeHHbIe HUKJIbI B MATPUYHBIX 3a/1a4aX

367. [lanbl 1ienble yucna ay, a, a. [1oayduTs 11e1049UCICHHYIO

MaTpHILy |_by. Ji,j:1,2,3 , AJ1s1 KOTOpOit b= a; — 3a;.
368. Jlanbl neiicTBUTENBHBIE YUCTA dy,..., A10, D1,..., D2o. T1OTydnTH

JEUCTBUTEIIbHYIO MATPHUILY I_cl.jJ o2 AT KoTopoil cjj=a;/(1+ |b,-| ).

i=1,...,20; j=1,..

369. ITonyuuts I_aijJ , — LEIOYHCIICHHYIO MATPUILY, JUIs

i=1,..,10; j=1,...,1
KOTOpOH a;j= i+2j.

370. Tano HaTypasibHOE uncio #. [TomyuynTs 1eHCTBUTENBHYIO

.....

a) aijZ;;

1+



0
Csin(i + f) mpu i < j
6)al.1.:H mpu i =
: D ) . + .
rcsin l_ J - B OCTaJIbHBIX CITyYasX.
Hi i+3j

371. lana neiicTBUTENbHAS KBaipaTHAs MaTpUILIa I_aijJ

i j=l,..n "

_Dﬂij HijZi’Hc _Daij npu j <j,
@ TpH j <, Y [T 4; TPH j 2.

i

372. llonyduTh AEHCTBUTEIBHYIO MATPUILY |_a UJ, ‘

i jet...7> T1EpBas

CTPOKa KOTOPOii 3aaercst popmynnoit a,; =2 +3 ( j= 1,...,7), BTOpas

3
cTpoka 3anaercs GopmyIon a,; = j _2+—1/j (j = 1,...,7), a Kaxkaast

CJeayIoas CTpoKa €CTh CyMMa JIBYX MPEABITYIITNX.



373. [lanbl HaTypaJIbHOE YHUCIIO 71, ACHCTBUTEIbHAS MaTpUIIA
pasmepom n X9 . Halitu cpennee apudmerndeckoe:

a) KaXJI0ro U3 CTOJIOIOB;

0) KaXXI0T0 U3 CTOJIOIIOB, MMEIONIUX YETHBIC HOMEPA.

374. Jlano HaTypaabHOE YUCIO 1. BBISICHUTB, CKOJIBKO

IMOJIOKHUTECIIBHBIX 3JIEMCHTOB COACPKUT MaTpula |_al.l. J i, j=1 €CJIn

a) a; =sin(i+j/2);

6) a, = cos(i2 +n);

2 .2
B) a; :sinETJE

375. Jlana nelicTBUTENbHASI MaTpULIA pa3Mepa n X m , B KOTOPOU He
BCE 2JIEMEHTBI paBHbI HY/II0. [10/ydnTh HOBYIO MaTpuIly ITyTEM JEJICHUS

BCCX 3JICMCHTOB HaHHOﬁ MaTpulbl HAa €€ HauOOJIBLIINH 110 MOJYJIIO 3JICMCHT.



376. Jlanbl HaTypalbHOE YUCIIO M1, IIEABIE YHCNIA d,...,d,, U

LIEJIOUUCIIEHHAs] KBaIpaTHas MaTpuua nopsaka m. CTpoKy ¢ HOMEpOM i

MaTpUIIbl HA30BEM OTMEUEHHOH, ecnu @, > (0, 1 HEOTMEYEHHOU B

MPOTUBHOM ClIy4ae.

a) Hy»HO Bce 371IeMEHTBI, pacIio0OKEHHbBIE B OTMEUCHHBIX CTPOKaX
MaTpHIIbI, TPe0Opa3oBaTh MO MPABUITY: OTPHUIATEIHHBIC SJICMEHTHI
3aMEHUTh Ha —1, MOJIOKUTENbHBIE — Ha 1, a HyJIEBbIE OCTaBUTh 0€3
M3MCHCHHUS.

0) [loacuuTaTh YUCIO OTPULIATEIBHBIX 3JIEMEHTOB MaTPHIIbI,
PacCIOJIOKEHHBIX B OTMEUCHHBIX CTPOKaX.

377. lana neiicTBUTeNIbHAS KBaJIpaTHAs MaTpula nmopsaka 12.
3aMEHUTh HYJSIMU BCE €€ 3JIEMEHTHI, PACIOJIOKEHHBIE HA TIIaBHOM

JuaroHajid 1 BbIIIC HEC.



378. JlaHbl NEHCTBUTENBHBIC YUCIA X,,..., X . [1OTydnTSH

JENCTBUTENBbHYIO KBAJPAaTHYIO MATPUILy HOpsAKa 8:

Ok, x, ... x0O a1 .. 10
o> 2 2 ] [l
2 S T 5 o X o X
O . ... a. .. .. ..O
o . 0 3 ¥ . X0

379. [lana neiicTBUTeNbHAS MaTpUIla pazMepa m X n . OnpenenauTb

yucna b,,...,b, , paBHbIE COOTBETCTBEHHO:

>
a) CyMMaM 3JIEMEHTOB CTPOK;

0) IPOM3BEICHUSIM JIEMEHTOB CTPOK;

B) HAMMCHBIIIUM 3HAUCHHSIM AJIEMEHTOB CTPOK;

T') 3HAYCHUSM CPETHUX apH(PMETUUIECKUX IJIEMEHTOB CTPOK;

1) Pa3HOCTSIM HaUOOJIBIITNX ¥ HAUMEHBIIINX 3HAYCHHUH JICMCHTOB

CTpOK.



380. /lanbl HaTypaJIbHOE YHUCIIO 71, ACHCTBUTEIbHAS MaTpHUIIA

.....

JUArOHANH a,,0yy,...,d,, .

381. Bce a1eMeHTHI ¢ HanOOJBITNM 3HAYCHUEM B TAHHOUN
LEJTOYMCIICHHOM KBaJlpaTHOM MaTpuile nopsiaka 10 3aMeHUTh HYJISIMH.

382. /lana neiicTButenbHas MaTpuiia pazmepa 6 x9 . Haittu cpegnee
apudmeTnyeckoe HauOOJBIIETO U HAMMEHBIIETO 3HAUCHU €€ 3JIEMEHTOB.

383. /lana nelictBuTenbHast Matpuia pazmepa 18 xn . Haittu
3HaUEHUE HAHOOJIBIIETO TI0 MOJIYIIIO AJIEMEHTa MATPHUIIbI, & TAKKE HH]IEKCHI
KaKOro-HUOY/b 3JIEMEHTA C HAlJICHHBIM 3HAYCHHEM MOJIYJIS.

384. /lana neiicTBUTeNbHASE MaTpUIla pazMepa m X n . Hailtu cymmy
HaUOOJBIINX 3HAYCHHUH FJICMEHTOB €€ CTPOK.

385. B ganHo# nelCTBUTENBHOM KBaAPATHON MaTpUIIE MOPAJIKA /1

HaWUTH CYMMY 2JICMCHTOB CTPOKH, B KOTOpOﬁ PAacCIIOJIOKEH 3JICMCHT C



HaWMEHBIIINM 3HadeHueM. [Ipenronaraercs, 4To TaKOM SJIEMEHT
€IUHCTBEHHBIH.

386. B nanHOI1 1efiCTBUTENIBHOM MaTpulie pa3mepa 6 X9 MOMEHATh
MECTaMHU CTPOKY, COJICPKAIIYIO AJIEMEHT C HAMOOJIBIITUM 3HAYCHHUEM, CO
CTPOKOM, COAEpKAIIEN AIEMEHT C HAMMEHBIIINM 3HAYEHUEM.
[Ipeanonaraercsi, 4TO 3TH 3JIEMEHTHI €IMHCTBEHHBI.

387. [lanbl HaTypaJibHOE YHUCIIO 71, ACHCTBUTENbHAS KBaJApaTHAs

MaTpula NopsaKa 7, IeHCTBUTENBHBIE 4, ,...,d, s . DTECMEHTBI
IOCJIEIOBATENBHOCTH d,...,d, s JOMHOXHUTH Ha 10, ecin HanOobIINiz

AJIEMEHT MaTpHUIlbl (B IPEANOI0KEHUH, YTO TAKOW 3JIEMEHT €JUHCTBEHHBIN )
HaXOJIUTCS HA TJIaBHOM AMaroHaiu, ¥ Ha 0.5 B MPOTUBHOM CTy4ae.
388. B nanHo# KBaJpaTHOM LIEIOYUCIECHHONW MaTpuIle opsaka 17

YKa3aTb HHACKCHI BCCX DJICMCHTOB C HarOOJIBIINM 3HAYCHUEM.



389. /lana neiicTBUTENIbHAS MATPHILA Pa3Mepa 1 X m , BCE JIEMEHTBI
KOTOPOH pa3ianyHbl. B Kaxq0i cTpoke BEIOMPAETCS 3JIEMEHT C
HAaUMEHBIINM 3HaUE€HUEM, 3aTeM CPEIU ITUX YHUCEIl BEIOUpaeTcs
HaubosbIIee. YKa3aTh HHACKCHI AJIEMEHTA C HalIEHHBIM 3HAUYCHUEM.

390. /Tana nelictBuTenbHas MaTpuLa pazMepa n X m . llonydauts
HOCJIE0BATENbHOCTD b,,...,b, ,TE b, —3TO

a) HanOOoJIbITICe U3 3HAYCHUM SJIEMEHTOB k-1 CTPOKH;

0) cyMMa HauOOJIBIIIEr0 U HAMMEHBIIIETO U3 3HAYCHUH DIIEMEHTOB K-
1 CTPOKH;

B) UKCJIO OTPUIATENIbHBIX AJIEMEHTOB B k-i CTPOKE;

T') IPOU3BEACHHUE KBAIPATOB TEX JIEMEHTOB k-i CTPOKH, MOIYIIU
KOTOPBIX MPUHAJIEKAT OTPE3KY [1, 1.5] .

391. Jlansl HaTypaIbHOE YUCIIO 11, NEIOYUCIEHHAs MaTpULa

I_aijJizl,Z; i1....m - HAlTH CyMMY TeX 3 3IEMEHTOB a,; (j= 1,..., m), 1



KOTOPBIX alj MMeEET 3HaUCHUE HAauOOJIBIIETO cpeau 3HAYCHHUH

Ay Ay eees Ay, -
392. /lana uenouuncieHHas KBajpaTHas MaTpuua nopsaka 8. Haiitu
HAaUMEHbIIIEe U3 3HAUCHUH 2JIEMEHTOB CTOJIONA, KOTOPHIHM 00agaet
HauOOoJIbIIIeH CyMMOM MOyJIeH 25ieMeHTOB. Eciun Takux cTon61ioB
HECKOJIbKO, TO B35ITh MEPBbII U3 HUX.
393. /lanbl HaTypaJbHOE YUCIIO 1, LIEJIOUUCIICHHAs KBaJpaTHas

Mmatpulia nopsaka n. [lomyuurs b,,...,b, , rne b, —31o

a) HaMMEHbBIIIEE U3 3HAUCHHI 3JIEMEHTOB, HAXOIAIIMXCS B Havae i-i
CTPOKHU MATPHUIIBI IO 3JIEMEHTA, TPUHAJICKAIIETO TJIABHOW TUaroHalu,
BKJIFOYUTENBHO;

0) 3HaUEHUE MEPBOTO MO MOPSAIKY MOJIOKHUTEIBLHOTO dIIEMEHTa i-i

CTPOKH (€CJI TAKUX 3JIEMEHTOB HET, TO MPUHATH b, =1);



B) CyMMa 3JICMCHTOB, PACIIOJIOKCHHBIX 3a IICPBLIM OTPHUILIATCIIbHBIM

AJIEMEHTOM B -l CTPOKE (€CIIM BCE DJIEMEHTHI CTPOKU HEOTPUIATEIbHBI, TO
npunate b, =100);

') CyMMa 3JIEMEHTOB, MPEANISCTBYIONINX MOCICTHEMY
OTPHIIATEIILHOMY 3JIEMEHTY i-i CTPOKH (€CIIM BCE JIEMEHTHI CTPOKU

HEOTPULIATENbHBL, TO IPUHATH b, = —1).

394. /lana uenouuncieHHas KBajpaTHas MaTpuua nopsaka n. Haiitu
HOMEpa CTPOK:

a) BCE AJIEMEHThI KOTOPBIX — HYJIU;

0) BJIEMEHTHI B KaX/1011 U3 KOTOPBIX OJAMHAKOBBI;

B) BCE DJIEMEHThI KOTOPBIX YETHBI,

T') 2JIEMEHTHI K10 U3 KOTOPBIX 00pa3yl0T MOHOTOHHYIO
MIOCJIEI0BATEIBHOCTD (MOHOTOHHO YOBIBAIOIIYIO MJIM MOHOTOHHO

BO3PACTAIOIIYIO);



J) 3JIEMEHTBI KOTOPBIX 00pa3yloT CHMMETPUYHBIC
MOCJICI0BATEIPHOCTH (TTATUHAPOMBI).

395. Jlansl HaTypaIbHOE YUCIIO 11, AEUCTBUTEIHHOE YUCIIO X,
NeHCTBUTENbHAS MaTpHIla pazmepa #n X 2n . [1oyduTs mocne10BaTeIbHOCTh
b,,...,b, n3 Hynei u enuHuL, TAe bi=1, €CIIN FITEMEHTHI i-i CTPOKU MATPHUIIBI
HE MPEBOCXOAAT X, U bi= 0 B IPOTHUBHOM CJIy4ae.

396. Jlana nelicTBUTENIbHAS KBaJipaTHAsE MaTpUIlA TIOPAJIKA 7.

HOCTpOI/ITB IoCJICO0BATCIIbHOCTD HeﬁCTBHTeHBHBIX qucenln a,,...,a, 10

IIPaBUILYy: €CJIU B i-i CTPOKE MATPHUILIBI JJIEMEHT, IPUHAIC)KAINUNA TTABHON
JUaroHaJy, OTPULATEIIEH, TO @; PABHO CyMME DJIEMEHTOB - CTPOKH,
IIPEIUIECTBYIOLINX IEPBOMY OTPHLIATEIBHOMY JIEMEHTY; B IPOTUBHOM
CJIydae a; paBHO CyMMe€ IOCIEAHUX IEMEHTOB i-i CTPOKH, HAUMHAA C

MEPBOro 1o MnMopsAAKy HCOTPpUIATCILHOT'O 3JICMCHTA.



397. /lana neiicTBuTeNbHAs KBaJpaTHast maTpulia nopsiaka 10. B
CTpPOKaX C OTPUIATEIHFHBIM JICMEHTOM Ha TJIaBHOM JUaroHajau HaluTH:

a) CyMMY BCEX AJIEMEHTOB;

0) HauOOJBIINIA U3 BCEX DIIEMEHTOB.

398. /lana neiicTBUTENbHAS KBaJpaTHAsl MaTpUlla MOPSIKA 7.
PaccMoTpuM Te 351eMEHTHI, KOTOPBIE PACIIONIOKEHBI B CTPOKAX,
HAYMHAIOIINUXCS C OTPUIIATEIILHOTO AJIeMeHTa. HalT cyMMBI TeX 13 HUX,
KOTOPBIE PACTIONOKEHBI COOTBETCTBEHHO HIKE, BBHIIIE M HA TI1aBHOMN
JHaroHau.

399. /lana neiicTBUTENIbHAS KBaJpaTHAsl MaTpulla mopsiaka 9.
[Tomy4nTh HETOYUCICHHYIO KBAPATHYIO MaTPHUILY TOTO XKe TOpsJIKa, B
KOTOPOM 3JIEMEHT paBeH €IMHUIIE, €CITU COOTBETCTBYIOIIUM €My 2JIEMEHT
MCXOJIHOM MaTpHIlbl OOJIBIIIE 3JIEMEHTA, PACIIONO0KEHHOIO B €r0 CTPOKE Ha

TJIaBHOM AuaroHalii, 1 paBCH HYJIIO B IIPOTUBHOM CJIy4dac.



400. [{ana neiicTBUTENbHAS KBaJgpaTHas MaTpUlla MOpsIKa 7.
[TomyduTh XX, + XoXp.1 ...+ Xy X1, T Xx — HAUOOJIbIIIEE 3HAYCHUE
AJIEMEHTOB k-i CTPOKU JAHHON MaTpPHULIBI.

401. Jlana neficTBUTENIbHAS KBaJIpaTHAsI MaTpPHUIlA TOPSJIKA 1,
HaTypaibHbIe uncina i, j (1 <i<n, 1 £j<n). U3 MaTpuibl yIaJIuTh i-CTPOKY H
Jj-crosoerr.

402. /Tanbl HaTypaJIbHOE YHUCIIO 1 =2, IEHCTBUTEIbHAS KBaJApaTHas
MaTpuiia mopsiaka n. [IocTpouTth mocienoBaTenbHOCTh by, ..., by U3 HyJCH U

€IMHUL, B KOTOPOH b, =1 TOraa u TOJIBKO TOI/A, KOT/AA

a) DIIEMEHTBHI i-CTPOKU MATPHIIBI 00pa3yloT BO3PACTAIOILYIO
[OCJIEI0BATEIbHOCTB;
0) AJIeMEHTHI i-CTPOKHU MaTPHIIbI 00Pa3ytoT BO3PACTAIOIIYIO

Y6BIBaI-OH_Iy10 nin Y6BIBaI-OH_Iy10 oCJICO0BATCIIbHOCTD.



403. /lana uenoyuciaeHHas KBaApaTHasi MaTpuila mopsiaka 15.
BBIICHUTH, UMEIOTCS JTM B MaTPHIIE HEHYJIEBBIC 3JIEMEHTHI, U €CITH
HUMEIOTCS, TO YKa3aTh UHICKCHI:

a) OJTHOTO U3 HEHYJIEBBIX JIEMEHTOB;

0) BCEX HEHYJICBBIX DJIECMCHTOB.

404. /Tanbl HaTypaJIbHBIC YUCIIA 1, j, TEUCTBUTENIbHAS MaTpUIla
pa3zmepa 18x24 (1<i<j<24). IloMeHATh B MaTpulle MECTaMH i-i U j-i
CTOJIOIIBI.

405. /Tanbl HaTypaJIbHOE YUCIIO 71, IEUCTBUTENIbHAS KBaJIpaTHAS
Matpwuiia nopsiaka 7. [IocTpouTs mocienoBaTeabHOCTS by, ..., by U3 HyJeH 1
€IMHMII, B KOTOPOU b;= | TOTJa ¥ TOJNIBKO TOT/a, KOTA B i-CTPOKE MATPHIIBI
€CTh XOTs ObI OZJMH OTPHUIIATEIHHBINA JIIEMEHT.

406. C noMompIo [xijli=1,2; =1, .., n — AECHCTBUTEIBHON MAaTPHILIBI HA
IUIOCKOCTH 3a/1aHO 7 TOYEK TaK, YTO X|j, X2j — KOOPAUHATHI j-TOUKH. Touku

HOMapHO COeIMHEHBI oTpe3kaMu. Haiftu 1y HanOosbIIero oTpeska.



407. Jlanbl HaTypaJIbHBIC YHCIIA 1 U M, NEUCTBUTEIBLHOE YUCIIO 7,

neiicTBUTeNbHAs MaTpulia pa3mepa nXm. [lonyuuTs 3HaueHue
bir™ + byr "2+ L+ by,

rzie by — MEepBBIi M0 MOPAIKY MOJIOKUTEITBHBIN 3JIEMEHT B k-i CTpOKe
Matpuilel (k= 1, ..., n); eciu B k-CTpOKE HET TOJIOKUTEIIBHBIX JICMEHTOB,
1O b =0.5.

408. Haiitu cymMy KBaJZpaToB TeX JIEMEHTOB ajj MATPULBI [a;j];, j =
I.... 10, 17151 KOTOPBIX BBIIIOJIHEHO 2<i<9, 2<7<9,
a,,; ta; ,ta,; ta
4

i+l i+lj

aij2

409. [lana neiicTBUTENbHAS KBaJpaTHas MaTpulla mopsiaka 9.
Beraucnuth cymMy Tex U3 €€ 2JIeMEHTOB, PACIIONIOKEHHBIX Ha TJIaBHOM
JIMaroHaJId U BbIIIE HEE, KOTOPBIE MMPEBOCXOIAT M0 BETUYMHE BCE

AJIEMEHTHI, PACIIOJIOKEHHBIE HUKE TJIABHOM JuaroHanu. Eciu Ha riiaBHOM



JMArOHAJIM U BBIIIE HEE€ HET 3JIEMEHTOB C YKa3aHHBIM CBOMCTBOM, TO
OTBETOM JIOJDKHO CITY)KUTh COOOIIEHUE 00 3TOM.
410. lana nenourciaeHHas MaTpuua [a;li j=1, .., n. Ilomyauts by, ...
by, THE bj — 3TO
n

a) yal: 6) S (-1, :
=

Jj=1

9

n n
B) |_| a;; r) Z‘aﬁ
= =

1) I_l a, JUis BCEX TaKuX j, 9to 1< aj<n;
J

e) maxa, [mina

1<jsn ¥ oagjen M

411. Bynem Ha3bIBaTh COCEASMH JIEMEHTA C UHAECKCAMU 1, ]
HGKOTOpOﬁ MaTpUulbl TAKUEC 3JICMCHTBI 9TOH MaTpulbl, COOTBETCTBYIOIIUC

HHACKCBI KOTOPBIX OTIIMYAIOTCA OT in ] He 0oJiee ueM Ha CAUHHUITY. I[J'IH



JAHHOM LIEJIOYMCICHHOM MAaTPULBI [dijli=1, . n; j=1, .., m HAWTH MATPHILY U3
Hysel u euHuL [bijli=1, . n;j=1, .., m, IEMEHT KOTOPOM bjj paBeH €UHHULIE,
KoTaa

a) BCE COCEJIU ajj MEHBILIE CaMOI0 ajj;

0) Bce cocelH ajj ¥ CaMO ajj PABHBI HYIIIO;

B) CPEAM COCENEH ajj €CTb HE MEHEE JBYX COBHAJAAIOIIUX C djj.

412. JlaHbl ABE LIETOYUCICHHbBIC KBApaTHBIE MAaTPHUIIbI TOPsIKA 6.
Haiiti mocnenoBaTeIbHOCTh U3 HYJICH U eAWHMII by, ..., bg TAKyIO, 4TO b; =
1, xorna

a) BCE DJIEMEHTHI i-CTPOKH IEPBOW MaTPHUIIbI OOJIbIIIE
COOTBETCTBYIOIIMX 3JIEMEHTOB i-CTPOKH BTOPOU MAaTPHIIBL;

0) BCe DJIEMEHTHI i-X CTPOK MEPBOIl U BTOPON MaTpuULL
OTPUILIATEIIbHBL;

B) i-€ CTPOKHM IIE€pBOM U BTOPOW MATPHIL COJIEpkKAT BMECTe He OoJjiee

TpéX ITOJIOKHUTCIIBHBIX DJICMCHTOB,



T') KOJIMYECTBO OTPHUIIATEIbHBIX M HEOTPULIATEIBHBIX JIEMEHTOB i-
CTPOKH MEPBOM MaTPHUIIbI COBIAJAET COOTBETCTBEHHO C KOJIMYECTBOM
OTPHUIATENIBHBIX U HEOTPUIATEIIBHBIX AJIEMEHTOB i-CTPOKH BTOPOM
MaTpPHIIBIL.

413. Tabnuna ¢GyTd0I-HOTO YEMITHOHATA 3a7aHa KBaIpaTHOMN
MaTpullel opsIKa 1, B KOTOPOU BCE AIEMEHTHI, IPUHAAJICKAIUE TT1aBHON
JUaroHaJI, PaBHbBI HYIIO, a K&K/bIA AJIEMEHT, He MPUHAAJIeKAIIUN TTIaBHOM
nuaroHanu, paseH 2, 1 wium 0 (yuciy ouykoB, HAOpaHHBIX B UTpe: 2 —
BBIMTPBILI, | — HUUbs, 0 — IpOUrpHIL).

a) HaiiTu uncio komaH, IMEIONUX O0JIbIIe mo0e, YueM
MOpaKEHUU.

0) OmnpenenuTh HOMEpa KOMaH/, TPOIISANINX YEMITHOHAT 0€3
MIOPAKECHUM.

B) BbIsICHUTD, UMeeTCst Tu XOTs ObI 0JTHAa KOMaH/1a, BBIMTPaBIIas

0oJiee MOJIOBUHBI urp.



414. Jlanbl HaTypaJIbHBIC YUCIIA X1, V1, ..., Xn, Vn. HUACIA Xi, Vi
paccMaTpUBAIOTCS KaK KOOPAUHATHI i-i Touku (i = 1, ..., n). O603HauUM
4epes rjj PACCTOSHUE OT i-U TOUKM 10 j-i. [ToayunTs Ha SKpaHe 3a71aHHbIE
TOYKHU U COCIMHUTH OTPE3KOM i-I0 TOUKY C j-il B TOM Cly4ae, eciiu
BBITOJIHSETCS 110 KpaitHell Mepe 0JJHO yCIIOBHE:

a) rj; IMeeT HauOOJbIIEe 3HAUYCHUE U3 71, 112, ..., Fin}

0) rji ©MeeT HauboblIee 3HAYCHUE U3 71, 12, ..., Fin.

415. Jlana uenoduciieHHas KBaJpaTHas MaTpUIla MOPSIKa 7.
Kaxxnpiit 25ieMeHT MaTpuUllbl CTABUTCSA B COOTBETCTBUE TOUKE,
MpUHAJIeKAIIeH KBaApaTHOW 00JaCTH SKpaHa pa3MepOM 71 X 1 TOUEK.
JleBbrit BepxHMit yroa obaactu umeeT koopauHathel 0 X 0. CooTBeTCTBHE
MEX]Ty 2JIEMEHTaMU MaTPUIIbl U TOYKaMH 00JIACTH dKpaHa YCTaHABIUBACTCS
CJeAyIOLUM 00pa30M: 3JIEMEHT MATPHIIbI, CTOSIIINI B CTPOKE C HOMEPOM i
U B CTOJIOLIE C HOMEPOM j, COOTBETCTBYET TOUKE dKpaHa, HAXOAsIIeiCs Ha

NEPECCUYCHNUN CTPOKH TOYCK o0acTH ¢ HOMEPOM in CTOJ'I6I_Ia TOYEK 00aCTH



¢ HoMepoM j. lomnaras, 4To Kaxablil 3JIeMEHT MaTPHIIbI 3aJa€T LIBET
COOTBETCTBYIOIIEH TOUKHU IKpaHa, MOJYyYUTh Ha SKpaHe H300pakeHue,
3aKO0/IMPOBAHHOE B MaTpuLE A.

416. Janbl ABE 1IEIOYUCIICHHBIC KBAAPATHBIC MATPUIIBI TOpsiAKa 1. B
Ka)KIO0W U3 MaTPHUIL 3aKOIUPOBAHO U300paxKeHHe MPSMOYTOJIbHON 001acTu
JKpaHa pa3MepOM 71 X 1 TOUEK ¢ KOOpJAUHATaMHU JIeBOro BepxHero yria 0, 0
(cM. peapIIyIIyIo 3a/1a4y). B oTnnume ot npeasiaymieil 3aia4ym, Bce
AJIEMEHTBI 00€UX MaTpUILl — 3TO YKCIIA, PaBHbIE HYJIIO, €CJIM TOYKA — YacTh
n3o0paxxenus. [TlomyunTts Ha SKpaHe U300paKeHHE, SBIAIONICEC:

a) rnepeceuyeHueM U300pakeHN, 3aKOJMPOBAHHBIX B IEPBOM U
BTOPOIl MaTpuIax;

0) oObeTMHEHNEM H300paKEHNI, 3aKOIMPOBAHHBIX B MIEPBOM U
BTOPOW MaTpULAX.

417. JlaHbl HATYPAJIbHBIC YUCIIA X1, V1, X2, V25 - -+ Xny Vns

LEJIOYHUCIICHHAs MAaTPULA [dijli=1, . n;j=1, .., n. IIOCIIEIOBATENBHOCTD X1, V1, X2,



V2, +++y Xn, Vn 3370aET KOOPJIMHATHI 72 TOUYECK. MaTpHIIa yKa3bIBaeT, KaK
COEIMHEHbI MKy COOOM TOUKH: ajj = 1, €CIH i-sl TOUKa COeMHEHA C j-i, U
a,; =0 B npoTUBHOM ciy4ae (a;; = ;). [1omy4uTh Ha SKpaHe TOUKH,
3aJJaHHbIC TTOCIIEA0BATEIIBHOCTRIO X1, V1, X2, V2, ..., Xn, Yn K COCTUHUTD UX
MeEXTy COOOH Tak, Kak yKa3aHO B JaHHOW MaTpHIIC.
418. Ilyctb A;, A3, ... — MOCIEAOBATENBLHOCTh KBAJAPATHBIX MATPHUII
U3 Hylleil U eJUHUI] TaKas, YTO HOPSI0K MaTpHIbl 4; paBeH 3’ u
O 0 10
DA=0 1 05
H 0 1H
2) IIpu i > 1 umeer MecTo
%41'—1 0 4,
A,’= D 0 Ai—l 0
§4i—1 0 Ai—l

mood



rae 0 0603HavaeT YacTh MATPUIIbI, 3AMOTHEHHYIO HYJISIMH.

Jlano HatypansHoe yucio n. [loctpouTs n3obpaxeHue KBaapaTHOU
00J1aCcTH 9KpaHa, 3aKOAUPOBAHHOE B MaTpHIIE Ay, (cM. 3amauy 415). JleBbrii
BEPXHUU yroJl 00J1acTH JOHKEH COBMAIATh C JIEBHIM BEPXHUM YTIIOM
skpaHa. OnpoOoBaTh pa3NUYHbIE CIIOCOOBI UCTIOIB30BAHUS IIBETA IPU
noctpoeHuu nzodpaxenus. Eciau ¢ponoBslii BeT umeeT Homep 0, a
OCTallbHbIE IIBETa — HOMepa 1, ..., k, To npu 0O6paboTke 3nemenTa a;; z 0
MOYHO, HallpuMep, OpaTh LBET ¢ HOMepoM / + 1, rae / paBHO OCTaTKy OT
neneHus i’ + j3 Hak, U T. 1.

419. Jlana cuMmBoJIbHAsI KBaJpaTHas MaTpuiia nopsaka 10. 3aMeHUTH
OYKBOI1 a BCce €€ AIIEMEHTBI, PacoI0KEHHBIE BBIIIE TJIaBHOM AUaroHasu.

420. /TaHo HaTypaJIbHOE 7, CAHMBOJIbHAS KBaJIpaTHAs MaTpuUila
nopsiaka . [lomyduTs nocaenoBaTeNbHOCTS by, ..., by U3 Hyllel U eIMHULL, B
KOTOpO# b; = 1 TOrJa U TOJIBKO TOT/a, KOT/Ia B i-CTPOKE YHCIIO CUMBOJIOB *

HE MCHBIIIC YHCIIa MPOOEeTIoB.



421. [lana cumBobHas maTpulia pazmepa 13 x 18. Haittu:

a) HOMep MEePBOM MO MOPSIAKY CTPOKH, COAEpkKAIIUNA HaubobIIee
quciio mudp;

0) HOMep TIEPBOTO MO MOPSIIKY CTONOIA, COAEPIKAIIETO HAUMEHBIIICE
YHCIIO MPOOEJIOB Ha MEPECEUCHUH CO CTPOKaMH, HOMepa KOTOPBIX YETHBI,

B) HOMEp MOCJEeIHEN M0 MOPSAIKY CTPOKH, coeprkaleil HanOobliee
KOJIMYECTBO OYKB 14, 1y;

') HOMEp TOCIIEAHETO 0 TOPSAKY CTONOIA, B KOTOPOM COACPIKUTCS
HanOOJIbIIIee KOJIMYECTBO MOTIAPHO Pa3IMIHBIX CHMBOJIOB.

422. [Ipu nepeneyarke TEKCTa Ha MUITYIIEH MAIIMHKE YaCcTO
MOJIy4aeTCs TaK, UTO B KOHLIE CTPOKHU OCTAETCS HECKOJIBKO
HEHCMOJIb30BAHHBIX NO3ULIMI. YHCIIO HEUCTIOIb30BAaHHBIX O3UIUN
MEHSETCS OT CTPOKH K CTPOKE, M MIOATOMY TpaBblil Kpail OTIIe4aTaHHOTO

TeKcTa NoiyyaeTcs HepoBHbIM. Tumnorpadckuii HabOp 1a&T POBHBIM MpaBbIii



Kpaii, B YaCTHOCTH, 3a CUET yBEJIIMUEHUS IPOMEKYTKOB MEKY CIOBaMH,
BCTPEYAIOLIUMUCS B CTPOKE.

[Ipennonaraercs 3agaya BEIOOPA MOAXOAALINX TPOMEKYTKOB. [lana
CHMBOJIbHAs MaTPULA 7 X1, B KAKJIOM U3 CTPOK KOTOPOH UMEETCS I10
KpaitHeil Mmepe ouH npobe, 3a KOTOPBIM CIIeAYeT OTJIIMYHBINA OT nmpobena
CUMBOII (T. €. UMeeTCs 0 KpallHel Mepe oJiHa TPyIIa NpoOeoB BHYTPU
CTpOKH). 3a CUET U3MEHEHUS TPYIII MPOOEIOB BHYTPH CTPOK HAJIO TOOUTHCA
TOT0, YTOOBI B KOHIIE KaXI0H U3 CTPOK MPOOEITBI OTCYTCTBOBAIIH.
KonmdectBa mpoOeoB B pa3HBIX TPyIIaxX, Pacloaraloiiuxcs BHYTPU
OJIHOI U TOI1 K€ CTPOKH, JOJKHBI pa3IuyaThcs He Oosiee YeM Ha eAMHUILY.

423. BeInoJIHeHHE CIAEAYIOMNX 3aIaHUi HE TPEOYeT PUBJICUCHHS

BJIOKCHHBIX IIMKJIOB NPH padoTe ¢ marpunamu. [1o1o0OHbIe HE CAUIITKOM

*
YaCTHIC CHTYAIMH ) BO3HUKAIOT, KAK TIPABHIIO, TOr/IA, KOTIA
00pabaThIBAIOTCS WIIM UCCIIEAYIOTCS DIIEMEHTBI, 00pa3yromune

«OOJHOMCPHYIO» HaCTh MAaTpUIbL: CTPOKY, CTOJI6€I_I, JuaroHajib 1 T.[.



*) Jlo6aBuM, 4TO BBOJ U BBIBOJI MaTPHULIbI B HEKOTOPBIX S3bIKAX
IPOrpPaMMHUPOBAHUS €CTECTBEHHO 33/1aBaTh C MOMOIIBIO BIIOKEHHBIX
(1BOMHBIX ) LIUKJIOB.

JlaHa neiicTBUTENIbHAS KBaJApaTHAs MaTpULA MOPSIKA .

a) Haiitu cymmy a11eMeHTOB 1epBOro cTONOa.

0) Haiiti cymMy 371€MEHTOB TJIaBHOM M TOOOYHOM THMAaroHaJICH.

B) HaliT HanGoupiiiee U3 3HaYEHU AIIEMEHTOB TMIEPBOH U
MOCJIEAHEN CTPOK.

r) HaifTu HanMeHbIIee U3 3HaYeHUH 3JIeMEHTOB MOOOYHOU
JUaroHaJIU U ABYX COCETHUX C HEeW JTMHHUI.

n) Jlns naHHOTO HATYpasIbHOTO M (M < 2n) HAUTH CYMMY TEX
AJIEMEHTOB MaTPHUIIbl, CYMMa WHJIEKCOB KOTOPBIX paBHa 1.

¢) BeIssCHUTE, BEPHO JIK, 9TO HAUOOJIbIIIEE U3 3HAYCHU HIIEMEHTOB
TJIaBHOM MaroHainy OoJiblie, 4eM HauMEeHbIlee U3 3HAaYCHHH 3JIeMEHTOB

MOOOYHON JUAroHalIH.



§12. Ucnoab3oBanue npoueayp*)

*) B 3agauax sroro maparpada O6yaeM i KpaTKOCTH TOBOPUTH IPOCTO O
npolieiypax, mojipa3ymMeBas, YTo PEIIArONINi 3aJa4l caM BBIOEpPET
MOJIXOJIAIICE CPEICTBO MPOTPAMMHUPOBAHUS — MTOANIPOTPaMMYy, (GYHKITUIO U
T. 1. DTOT BBIOOD IOJIKEH OBITH ClIEIaH ¢ yYETOM Kak xapakTepa 3ajad, TaK

1 0COOEHHOCTEN HCITIOJIB3YEMOI'O A3bIKa ITPOrpaMMHPOBAHUA.

424. Jlanbl AeiicTBUTEIbHBIC yncha s, ¢. [lomyunTs
At, 25, LI (2.2, 1, s — 1),
rae
2a—-b-sinc
5+|d

fla, b, c)=

425. Jlanbl AeicTBUTENbHBIC YuCha S, ¢. [1oayunTh
g(lza S)+g(l, S)_g(zs_la St):

rac



bm’ Cly weey

a’ +b*
a’> +2ab+3b*+4

gla, b)=

426. [lano aeiictBuTeabHOe yucio y. [lomyauts

1 2k+1
0 x

1.7¢(0.25) + 2¢t(1+ y) tae f(x)= ,; (2k +1)'
6-1(y* —1) z
5 (26)!

427. Jlanpl AcCTBUTEIBHBIC Yncha a, b, c. [Tonyunts

max(a,a +b) + max(a,b +c)
1+ max(a +bc, 1, 15)

428. Jlanpl AciicTBUTEIbHBIC Yncaa a, b. [lomyanuts

u = min(a,b),v = min(ab,a +b), min(u +v*, 3.14).

429. JlaHpl HATypalbHBIC YKCHA 1, M, TICJIBIC YUCIIA A1, ..., dn, D1, ...

c30. [omyuutb



Lhin(b,,...,b,,) + min(c,,...,C5,)
| = thpu|min(a, ,...,a, )| > 10,

+ (max(c, ,...,C5,))’ B IPOTUBHOM CJydae.

430. [lanbl HATYpanbHBIC YKCa k, [, m, IEHCTBUTEIBHBIE YMCTa

Xisees Xps Visees Vis Zyseees 2, - LIOTYyIHUTD

qmax(y,, ., y,) + Max(z,....2,,))/ 2
t= Enpn max(X,,...,x; ) 20,

% +(max(x,,..., X, ))° BIPOTHBHOM CIyHae.
431. [lanbl AeiicTBUTENbHBIC YUCha S, ¢. [1oaydnTh
h(s,t) +max(h’(s —t, st), h* (s —t, s +1)) + h(1,1),
rae

a b

ha.b) = P
@) = T v e

(a-b).




432. Jlanbl AeHCTBUTEIBHBIC YUCTA A, ..., de. [loTyunTs mis x=1, 3,
4 3nauenus p(x+1)— p(x), roe

p()y=asy’+asy’+..+ap.

433. Jlanbl AeiCTBUTEIbHBIC YKCHA S, £, dy, ..., A12 . [IOIydUTH

p() = p)+p(s — ) - p*(1),
rae

p(x) = ap x*+ayx''+ ... +aq.

434. JlaHbpl ACHCTBUTEIbHBIC YNCA A1, ..., dy, D1, ..., by. B
MOCJICIOBATEILHOCTH dj,...,dn ¥ B TIOCIEAOBATCIBHOCTH b1,...,Dbp BCE YICHBI,
CJICYIONIUE 33 YWICHOM C HauOOJIBIIIUM 3HAYCHHUEM (32 TIEPBBIM I10 TTOPSIIKY,
€CJIM MX HECKOJIbKO), 3aMeHUTH Ha (.5.

435. JlaHbl 1ieNbIC YUCHA A7, ..., A, b1, ..., by, k. EClIi B
MOCJIE0BATEILHOCTH A, ..., dy HET HU OJIHOTO YJICHA CO 3HaYeHHUEM Kk, TO
MIEPBBIH MO MOPSAAKY YICH 3TOM MOCIIEI0BATEILHOCTH, HE MEHBIIMI BCEX

OCTaJIBHBIX YJICHOB, 3aMCHHTDb HAa 3HAYCHHC k. Ilo TaKOMY XK€ IIpaBUIIy



nmpeoOpazoBaTh MOCIEAOBATENBHOCTS by, ..., by, IPUMEHUTENBHO K
3HaueHuto 10.

436. JlaHbl 1ienbie yucna no, do, 11, d, ..., n7, dz, a, b (dod,...d:b % 0.

Boruncnuts no cxeme ['opHepa Iy Bkig Bs Bklg +..+ , OIIPEICIINB
d, b0 d,h0 d,

MPOLEAYPHI TIOJTHOTO COKPAIIEHUS PAIIMOHAIBHOTO YHCIIA, 331aHHOTO

YHUCIIUTENIEM U 3HAMEHATENEeM, a TaK)Ke MPOLEAYPhI CIIOKEHUS U

YMHOEHHSI pAallMOHATIBHBIX YHCETI.

437. [lanbl 1e1bIe YUCHa fy, ..., f10. IccenoBaTs CylecTBOBaHNE
L(C/IOYHCIICHHBIX KOPHEHl ypaBHEHHs fipx'* + fox® + ... + f5=0. (Ecim fy = 0, To
uMeetcs kopenb 0; ecnu xe fo Z 0, TO IIEeTOYUCICHHBIN KOPEHb, €CTU OH
CYIIECTBYET, MPUHATICKUT KOHETHOMY MHOKECTBY MOJIOKHTEITHHBIX U
OTPULATENIbHBIX JENUTENeH yucna fy.) 31ech MoJIe3HO ONpeAeTUuTh
poLeAypy BeIYHCIEHUS 10 cxeme ['opHepa 3HaueHUsT MHOTOUJICHA, a TaKKe

POLEAYPY, KOTOpas IO IBYM 3aJIaHHBIM yuciaM k u m (m >k 20)



MO3BOJISICT OTPEICTUTh 3HAUCHUE HAUMEHBIIICTO JACIIUTEIIS YUCIIa 7,
cojepxarnierocst cpenu uucen k+1, k+2, ..., m.

438. JlaHbl HATYypaJIbHOE YUCIIO 7, IEUCTBUTEIIbHBIC YUCIA X, V), dy,
by, an1, by -1, ..., o, bo. Berancuth 1o cxeme ['opHepa 3HaUeHUE
MHOTOYJICHAa ¢ KOMIUIEKCHBIMH KO3 hHItmeHTaMu

(a, +ib,)(x +iy)" +(a,, +ib, )x+iy)"" +..+(a, +ib,).
(OnpenenuTs MpoIEaYypPHI BBITOJHEHUS apu(PMETHUIESCKUX OTepaliuii Hal
KOMILIEKCHBIMH YHCJIaMHU.)

439./lanbl AEHCTBUTENBHBIC YUCTA U, U, VI, V2, W], Wo. [1OTydUTH

3uw . .
2u +2— =7, Tae u, v, w — KOMILUJIEKCHBIC Yucnaa u; + iy, vi + ivy, wi +
+w—v

iw,. (OnpeenuTh MPOIeAypPhl BHITTOJHEHUS apU(PMETHUECKUX OTIepaIIHid

HaJd KOMIIIICKCHBIMHA tII/ICJ'IaMI/I.)



440. /Tanbl HaTypaJIbHOE YHUCIIO 71, IEbIC YUCIA d], ..., dp.
PaccMoTpeTh oTpe3ku mocinenoBaTeabHOCTH Ay, ..., dy
(Moamocie10BaTeIbHOCTH UAYIIUX OIS YICHOB), COCTOSIINE U3

a) MOJIHBIX KBAJpPaTOB;

0) CTeNeHH MATEPKU;

B) IPOCTHIX YHCETI.

B kaxmoM cirydae mojaydyuTh HauOOJIBIIYIO U3 ITTUH
paccMatpuBaeMbIX 0Tpe3koB. (OnpenenuTs IpoLeyphl, MO3BOJISIONINE
pacro3HaBaTh MOJIHbIE KBAJIPAThl, CTENIEHU MATEPKH, MPOCTHIC YUCIIA. )

441. Jlano HatypanbHoe uncio n. Cpenu uucen 1,2, ..., n HaillTU Bce
T€, KOTOPhIE MOKHO MIPEJICTaBUTh B BUJIE CYMMBI KBaJIPaTOB JBYX
HaTypaibHbIX yucen. (Onpeaenuts npoueaypy, H0o3BOISIONIYIO
pacrno3HaBaTh IOJIHbIE KBAaPATHI.)

442. Jlanbl A€HCTBUTEIBHBIC YUCTA X1, V1, X2, V2, ..., X10, V10. HAUTH

NEPpUMCETP ACCATUYT'OJIbHHUKA, BECPHIMHBI KOTOPOIoO HMCHOT COOTBCTCTBCHHO



KOOPAMHATHI (X1, V1), (X2, 12), ..., (X10, V10). (OTIpeaenuTs nponeaypy
BBIUMCJICHHS PACCTOSHUS MEX/TY IBYMsI TOUYKAMH, 33 JaHHBIMH CBOUMH
KOOpJMHATAMH. )

443. JlaHbl ACHCTBUTEIbHBIC Uncaa a, b, ¢, d. Haiitu miomanb
MATHYTOJBLHUKA, U300paKeHHOTo Ha puc. 18. (OnpenenuTs npoueaypy

BBIYHCJICHHS TUIOAAN TPCYIrOJIbHHUKA I10 TPEM €TI0 CTOpOHaM.)

a

b

d

Puc. 18
444, J{aHbl HaTYypaJIbHOE YUCIIO 7, IEUCTBUTEIIbHBIC YUCIIA X1, )], X2,

V2, «-uy Xn, Vn. HAMTH MJIOMIAAB 71— YTOJIBHUKA, BEPIIMHBI KOTOPOTO MPH

HEKOTOPOM ITOCJIeI0BATEILHOM 00X0/1€ UMEIOT KOOPJIUHATHI (X1, V1), (X2, V2),



cees (Xn, Yn). (OpenenuTs mpouenypy BIYUCICHUS TUIOIAAN TPEYroJIbHUKA
10 KOOP/AMHATAaM €r0 BEpILHUH.)

445. J[aHO YeTHOE YUCIIO 1 > 2; MPOBEPUTH ISl 3TOTO YUCIIa
runote3y ['onpabaxa. Ota runoresa (10 CErOAHALIHHNA ICHb HE
OINIPOBEPTHYTas U MOJHOCTHIO HE JOKa3aHHAsl) 3aK/II0YAeTCs B TOM, UTO
KaXJ10€ YETHOE 7, OOJIblIee IBYX, IPEACTABISAECTCSA B BUAE CYMMBI IBYX
npocThIX yncen. (OnpenenuTs Npoueaypy, HO3BOJISAIOIIYIO paclo3HaBaTh
IIPOCTHIE YHCIIA.)

446. [Tano HaTypaJIbHOE YUCIIO /1. BBISICHUTD, UMEIOTCS JIU Cpen
yucen n, ntl, ..., 2n 6IU3HELBl, T.€. IPOCThIE YUCIIA, PA3HOCTh MEKIY
KOTOPBIMM paBHa ABYM. (OnpeaenauTs npouesypy, Mo3BOJISIOLIYI0
pacro3HaBaTh MIPOCTHIE YUCIIA.)

447. JlaHbl HATypaJIbHOE YUCJIO 71, IIeJIbIE YUCIA Ay, ..., .

PaccMmoTpeTs Bce OTpe3Ku MOCiIe10BaTeIbHOCTH Ay, ..., d, (CM. 3amauy 440),



COCTOSIIIHME U3 COBEPIICHHBIX uncen. (OnpeaeuTh mpoueaypy,
MO3BOJISIOIIYIO PACIIO3HABATH COBEPIIICHHBIC YMCIIA. )

448. beckoHeuHas MOCJIEI0BATEILHOCTh PAIIMOHAIBHBIX YHUCE Vy,
V1, ... 00pa3oBaHa 10 CJIEeIyIIIEeMy 3aKOHY:

a) v, =Ly, +Cpyv, +..+Clv, =0, k=12,.;

6) vy =Ly, +Co v, +Civ, +..+Cilv, =0, k=1,2,...

JlaHO HEOTpHUIATENHLHOE [IEJI0€ YHCIIO 7. BBIYUCIUTE YHCITUTEND U
3HaMEHAaTEIb HECOKPATUMOM (OpMBI Yucia vy. (OnpenenuTh NpoLeypsl
MOJIHOTO COKPAIICHUS PAllMOHATBHOTO YMCIIA, 3JaHHOTO YHCIUTEIIEM U
3HaMEHATEJIeM, a TAKXKE MPOLIECYPHI CIIOKCHHSI U YMHOKCHHSI

palUOHATIBHBIX YUCE.)



449. Jlanbl A€HCTBUTEIBHBIC YUCTA X1, V1, X2, V2, ..., X6, V6. 1 OUKH C
KOOpAUHATaMH (X1, V1), (X2, V2), (X3, ¥3) pacCMaTPHUBAIOTCS KaK BEPIITUHBI
MIEPBOTO TPEYTOJIbHUKA, TOYKU C KOOPIAUHATAMH (X4, V4), (X5, Vs), (X6, V6)—
BTOPOTO TPEYroJbHUKA. BBISICHUTH, BEPHO JIH, YTO MIEPBBINA TPEYTrOJILHUK
LEIUKOM COJIEPXKUTCSA BO BTOPOM, U €CIIU Ja, OTMPECNIUTh IUIOIalb
o0jacTu, mpUHAJIeKaIIe BHEITHEMY TPEYroJbHUKY U HE TPUHA IeKaIIeH
BHyTpeHHeMY (Ha puc. 19 o6nacte 3amrpuxoBaHna). (Omnpenenurs

MIPOLIEYPY, TO3BOJISIONTYIO
BBISICHUTb, JIEKAT JIM IBE TOUKU
B OJIHOH MOJYIUIOCKOCTH
OTHOCHUTEJIBHO 3aJaHHOU
npsiMoit (cm. 3agaudy 52),

npoucaypy BboIYHUCICHUA

PacCCTOAHUSA MCKIY ABYMA

Puc. 19
TOUYKaMHU, a TAKKE IPOLETYPY



BBIUMCJICHHUS IUTOMIAAN TPEYTOJIbHUKA IO TPEM CTOPOHAM. )

450. /IBa TpeyrojibHMKA 3aJ]JaHbl KOOPJAUHATAMU CBOUX BEPIIHH TaK,
KaK yKa3aHO B NPEAbINyLIeH 3a1aue. BIsICHUTD, JIKHT M KaKOH-TH00 13
TPEYTOJIbHUKOB LIETMKOM BHYTPH Jipyroro. Eciu na, ocTpouTh CTOPOHBI
TPEYTOJIbHUKOB U 3aKPACUTh 00JIaCTh, MPUHAAJIE)KAIIYIO BHELTHEMY
TPEYTOJIbHUKY U He MpUHaANIexKalryto BHyTpenHemy(puc. 19). [Toctpoenus
CTOPOH U 3aKpacKy 00JIACTH BBIMOJIHUTH OAHUM LiBeTOM. Eciu Hu oauH u3
TPEYTOJIbBHUKOB HE JIE)KUT LIEIIUKOM BHYTPHU APYroro, NOCTPOUTH CTOPOHBI
TPEYTOJIbHUKOB, UCIIOJIb3YS AJIs KaXKIO0ro TPEYTrOJIbHUKA CBOM IBET.
(Onpenenuts IpoLEAypY, O3BOJISIIONIYIO BBISICHUTD, JIEKAT JIU JABE TOUKHU B
OJTHOM TTOJTYTUIOCKOCTH OTHOCUTENBHO 3aJaHHOM MpsAMOU (cM. 3a1auy 52), u
IpOLEAYpPY MOCTPOEHHUS CTOPOH TPEYroJIbHUKA 10 33aJaHHBIM KOOpAMHATAM

BEPIINH U HOMEPY LIBETA.)



Puc. 20

451. J{aHbl HaTypanbHbIE YUCHA X1, V1, X2, V2, -.., X6, V6. 1 OUKHU C
KOOpAMHATAMHU (X1, V1), (X2, ¥2), (X3, )3) paccMaTpUBAIOTCS KaK TPU BEPIIMHbI
MEePBOTO MPSIMOYTOJIbHUKA, TOYKH C KOOPAUHATAMH (X4, V4), (X5, V'5), (X6, Vo)
— BToporo. [IpoBecTr MOCTPOCHHUS, AaHATIOTHYHBIE TEM, KOTOPBIE ObLIN
OTMCAaHBI B MPEABIAYIICH 3a/1a4e B OTHOLIEHUH TPEYTOJIbHUKOB.
CTOpOHBI MPSAMOYTOJIbHUKA CUUTAIOTCS TTapajuIeIbHBIMU OCSIM 9KpaHa (puc.
20)

452. IlpencraBum cebe, 4TO B IEHTPE SKpaHa CUAUT HKYUOK,
KOTOPBI MOXKET MepeMeaThCs Mo NPSIMO Ha YKa3aHHOE PACCTOSHUE U

MIOBOPAYMBATHCS HAIIPABO M HAJIEBO. Y )Ky4Ka €CTh epo, KOTOPOE MOKET



OCTaBIISITh CJIE]], TOBTOPAIOIINI ABMKEHHE Kyuka. Eciu nepo omymieHo,
CJIeJl OCTaeTCsl; €Clu Mepo MOAHSATO, ciiena HeT. MTak, )Kydok MOXKeT
BBITIOJIHSITH CJICTYIOIINE MPUKA3HIL:

1) Forward — nmepeMecTHThCS Ha 3aJJaHHOE PACCTOSHUE;

2) Left — moBepHYTh HAJIEBO Ha 3aJ]aHHBIN YTOJI;

3) Right — moBepHYTH HAIIPaBO Ha 3aJaHHBIN YTOJ;

4) Pen Up — noaHATH TIEPO;

5) Pen Down — omyCTUTB TIE€PO.

PeanuzoBats npouenypst Forward, Left, Right, Pen Up, Pen Down.
[Tpoueayps! 1OJKHBI B3aUMOJICHCTBOBATH Yepe3 rI100aIbHbIE IepEMEHHbBIC
xPos, yPos --KOOpAUHATHI )Ky4yKa Ha 3KpaHe; Pen — Ipu3HaK, rOBOPAIIANA O
TOM, TIOJHSTO TIEPO WU OIYIEHO; Angle -- yroi, KOTOpHIi 00pa3yeT
TEKyIllee HalpaBJIEHUE MEPEMEILIECHNUS KyUKa C OChIO adbcLucc.

C nmoMouIbI0 NEePEeYUCIICHHBIX MTPOLEAYp MOJIYUYUTh Ha dKpaHe:



a) KBazpar co ctopoHo#t 75 euHUIL U IIEHTPOM, COBITAIAIOIIHNM C
LEHTPOM 3KpaHa.

0) [IpsAMOYTOIBHUK ¢ OTHOILIEHUEM CTOPOH 1:2 U CO Cpe3aHHbIMU
yrimamu. Cpe3arotcs paBHOOSAPEHHBIC MTPSMOYTOJIBHBIE TPEYTOTbHUKH,
KaTeThbl KOTOPBIX UMEIOT JUTHHY, paBHYO 1/20 niuHbI 607bIIEH CTOPOHBI
(puc. 21). JlnuHa MEHbBIIIEH CTOPOHBI — IaHHAas BenuurHa. [lonoxenune

IIPSAMOYTOJIbHUKA Ha DKpPaHE MOXET OBITh BBI6paHO IIPOU3BOJIbHO.

Puc. 21




B) durypy, COCTaBIECHHYIO U3 MATHAALIATH KBaJIpaToB, KOTOpas
n3o0pakeHa Ha puc. 22.

r) Yetbipe KpymHbIe TU(PBI — TEKYIIHH 10.1; TUGPBI JOKHBI OBITH
HAIMCaHbI TI0 JICBATUCETMEHTHOMY IA0JIOHY (KaK Ha TIOYTOBBIX
KOHBEpTax).

1) Te ke udphl, 4TO U B 33JJaHUU T'), HO HAITUCAHHBIE TI0
CEMHUCErMEHTHOMY 1Ia0JIOHY (KaK Ha 3JIEKTPOHHBIX Yacax).

e) Kpusbie Ceprninnackoro nopsnaka 1 u 2, nuso0pakeHHble Ha puc. 23.

Puc. 23



453. [lanbl HaTypanbHBIC yKcna k, /, m, CHMBOJBL S S30. BeiBecTn
JTaHHBIE CUMBOJIbI B CIICAYIOIIEM BUJIEC:
. N . S16 . 0
I R I | LI L LI L

k mipoGeroB b mpodernoB m TpoOeTIoB

) S17 H

S15 S30 U

(Onpenenuts mpolenypy, oopaileHrue K KOTOpoi 1aeT BHIBOJ CUMBOJIA f
mocJie 7 mpoOeoB.)

454. JlaHo HaTypalibHOE YKCIIO 1; HalTH n!. Mcnonb3oBaTh
porpamMmy, BKJIIOYAIOIIYI0 PEKYPCUBHYIO IPOLIEYPY BhruucieHus n!. Yem
3Ta MporpaMma Xyke HepeKypCUBHOM MpOrpaMMbl BEIYUCIICHUS 1!7

455.]1anbl HaTypaidbHbIC yncaa n, m; Haitu HOJ(n, m).

Hcmons30BaTh ImporpamMmy, BKIIIOHYAIOIYIO PEKYPCUBHYIO IIPOUCAYPY



Beruuciiennss HOJI, ocHoBannyro Ha cootHomennu HO(n, m) = HO(m,
r), TAe ¥ — OCTaTOK OT jAenieHus n Ha m (cM. 3aaa4y 89). Uem 3Ta nporpamma
XyXe HepeKypcuBHOI nporpammsl Beruucienuss HO/(n, m)?

456. Yucna ®uboHayuu uy, Uy, Uy, ... ONPEACISIOTCS CIECIYIOIIUM
obpazom: up=0, u;=1, up=tn1tu,, (n=2, 3, ... ) (cM. 3amauy 144). Hanmucatp
POrpaMMy BBIYHUCIICHHUS Uy 17151 JAHHOTO HEOTPHUILIATEILHOTO LIEJIOTO 71,
BKJIIOUAIOLIYIO0 PEKYPCUBHYIO MPOLIEAYPY, KOTOpast OCHOBaHA Ha
HETMIOCPEJICTBEHHOM HCIIOIb30BAHUU COOTHOIICHHUS U, =, 1,5, JlOKa3aTh
M0 MHAYKIIMH, YTO MPU BBIYUCICHUH U, (=2, 3, ...) IO 3TOI MporpaMmme
MPUIETCS BBIMOIHUTD U,-1 criokenue uncen Gubonavun. Utak, ans
HEPEKYPCUBHON MPOrpaMMbl KOJMYECTBO cllokeHui uncen Gubonayuu npu
BeIUMCIeHuu u, i n=0, 1, ..., 10 ectb coorBeTcTBeHHO0 0, 0, 1, 2, 3,4, 5, 6,
7, 8, a nns pexypeuBHoi — 0, 0, 1, 2, 4, 7, 12, 20, 30, 54. BBuny nociaeaHero

00CTOATENLCTBA HHUKOI'’Ja HE CIICAYCT IIOJIb30BaThC TaAKOIo poaa



PEKYPCHUBHBIMU ITpOLEAYpaMH, OCHOBAHHBIMU Ha HETIOCPEACTBEHHOM
IIPUMEHCHU U COOTHOIIICHUI BUaa

X, :F(xn_l, s X ), k=22.
457. Jlanpl HaTYpanbHbIC YuCHa a, ¢, m. [lonyuuts f(m), rae
ectm 0<n<9,

fm=g"
e Eg(n)f(n —1-g(n))+n B ONPOTHUBHOM CiydYae.

g(n) =ocmamox om denenus a,. Ha 10.

Hcnonws3oBarh nporpaMmy, BKIIOUYAIOIIYIO PEKYPCUBHYIO
npoLeaypy BeraucieHus f(n).

458. JlaHbl HEOTPHUIIATEIbHBIE TIENIBIC YK CIIA 71, 1, BBIYUCTUTD A(n,

On+1, ecmu n =0,
m), tne A(n,m) = %A(n -1,1), ecsii n%20, m=0,
BA(n =1, A(n,m-1)), ectmu n>0, m >0

(3TO — Tak Ha3bpIBaeMas (PyHKIMS AKKEepMaHa).



Hcnonp30BaThk MporpaMMy, BKJIIOYAIOLIYIO PEKYPCUBHYIO
npoueaypy.

459. MHorue 3a1a4y, NOMeleHHbIe B §9, e peub UAET O
BJIOKCHHBIX IIMKJIaX, MOTYT PEIIAThCS ¢ MPUBJICUCHHEM TIPOLIETYp —
BHYTPCHHHUE IUKJIBI MOTYT OBITh 3aMEHEHBI OOPAICHUSIMH K JJOJDKHBIM
00pa3oM oIpeIeTIeHHBIM TporerypaM. Hanmpumep, aist pemeHus 3a1aqu

317 MOKHO OTIPEIEITUTD TPOIEAYPY BHIUMCIICHHS ', ISl PEIICHHUS 3a1a4un

1 1 1
318 — -ttt
IIPOLIEYPY BBIYUCICHUSA 2+l P2 2 ritl

uT. I
IMocmotpeTs 3amaun §9 u ckazarh, KaKue MPOLEAYphl ObUTH OBl TTOJIE3HBI
JUISl pEIIEHUs ATUX 3a/a4.

460%*). CoctaBuTh NpoLEypy BEIYMCICHUS 3HAYCHHS 1I€JI0TO YUCia
0 33/1aHHOI CTPOKE CUMBOJIOB, SIBJISIOLICICS 3aITUCHIO ATOTO YHCIA!

a) B IECATUYHON CUCTEME CUHUCIICHHUS;



0) B LIECTHAAATEPUYHON CUCTEME CUMCIICHUS
(mectHaanarepuvHbie UQpb1 — 310 U ps 0T 0 10 9 1 OykBHI OT A 110 F).
*) B 970l M cneayronpx 3aauax HacTosAmero maparpada Tpedyercs
COCTaBUTH OT/IEIHHBIC TIPOIEAYPHI, HE BKIIFOUasi X B KaKUE-TN0O
nporpammel. Ha npakTuke 3Ty mpoueaypbl MOTYT OKa3aThCs MOJIE3HBIMU B
LEJIOM psJie TPOTrpamM.

461. CoctaBUTh IpOLEAYPY MOCTPOCHUS] CTPOKH CUMBOJIOB,
SABJISFOIIEICS 3aNIMChIO 3aJaHHOTO JIECTBUTEIIBHOTO YUCIIA B JECATUYHON
CHUCTEME CUHCIICHHS]; CTPOKA JIOJKHA COEPKATh YKa3aHHOE KOJIMYECTBO
uGp nocie 3amsITou.

462. CocTaBUTb MPOIIEAYPY, PE3YIBTATOM PadOTHl KOTOPOH
SBJISICTCSI HCTUHHOE 3HAYEHUE, €CJIM CUMBOJI, 33JJaHHBIN IIPU 00paIlleHUH K
nporeaype, — OykBa, v JIOXKHOE 3HAYCHHUE B POTHUBHOM CITydae.

463. CocTaBUTb MPOIIEAYPY, PE3YIBTATOM PadOTHl KOTOPOH

ABJIACTCA CHUMBOJI, 3aI[aHHBIﬁ npu 06paH_[CHI/II/I K [mpoueaype, €CJInu 3TOT



CHUMBOJI HE SABJISIETCS OYKBOM, M COOTBETCTBYIOIIAs CTpOoYHas (Maasi) OykBa
B TIPOTHBHOM CJTydae.

464. CocTaBUTh IPOLEAYPY «CHKATHUS» UCXOAHON
MIOCJIEIOBATEIBHOCTA CUMBOJIOB: KaX/1asi TIOIOCIIE0BATEIbHOCTD,
COCTOSIIAsT U3 HECKOJIBKUX BXOXKICHUN OJTHOTO M TOTO YK€ CUMBOJIA,
3aMeHsieTcs Ha TeKCT X(k), TIe X — CUMBOJ, k — CTPOKa, SIBIISIOLIAsICS
3aIMCHI0 YHCIIa BXOXKICHUI CHMBOJIA X B UCXOJIHYIO MTOCIIEIOBATEIBHOCTD.

465. CocTaBUTb NMPOIEAYPY, MO3BOJISIIOULYIO ONPEACIUTH MO3UIUIO
CaMoro MpaBoOro BXOX/IEHUS 33/IaHHOTO CUMBOJIA B UCXO/IHYIO CTPOKY. Ecin
CTpOKa HEe COACPIKUT CHMBOJIA, PE3yJIbTaTOM PabOTHI MPOLIEAYPHI JOKHA
ObITH —1.

466. CocTaBUTb MPOIIEAYPY, 3AMEHSIONIYIO B UICXOAHOU CTPOKE
CHMBOJIOB BCE €IMHUIIBI HYJSIMH U BCE HYJIU €IUHHUIIAMHU. 3aMEHa JI0JDKHA

BBINIOJIHATHECA, HAYHNHAsA C 3a,Z[aHHOfI MO3UIHU CTPOKH.



467. CocTaBUTb MPOIIEAYPY, B pe3ybTaTe oOpaIieHus: K KOTOPOu U3
NEepBOM 3aJaHHOM CTPOKH yAaIseTCsl KX bl CHMBOJI, TPUHAIJICKALTUI 1
BTOPOH 3aJaHHOU CTPOKE.

468. CocTaBUTb NMPOIIEAYPY, MO3BOJISIIOULYIO ONPEACIUTH MO3UIUIO
MEPBOr0 BXOXKJIEHUS B 33JJaHHYIO CTPOKY KaKOTr0-TuO0 CUMBOJIAa U3 BTOPOI
3a/1laHHOM cTpoku. Pe3ynbTaToM paboThl mporieypsl JoKHA ObITh —1,
€CJIM TIepBasi CTPOKa HE COJIEPXKUT HU OJTHOTO CUMBOJIA, TPUHAIIEKAIIETO U
BTOPOH 3aJaHHOU CTPOKE.

469. BoipaBHMBaHUE CTPOKH 3aKIIOYAETCSA B TOM, YTO MEXIY €€
OTJICTIbHBIMU CJIOBaMU (CM. 3a7auy 269) AOMONHUTEIBHO BHOCSATCS
npo0eibl Tak, YTOOBI JUIMHA CTPOKU CTajla paBHOU 3aJJaHHOM JTHHE
(mpeanonaraercs, yTo TpeOyeMas JJIMHA HE MEHbILIE UICXOAHON), a
MOCJIEIHEE CII0BO CTPOKH CIBMHYJIOCH K €€ IpaBoMy Kparo. CocTaBUTh

poLeAypY BbIpaBHUBAHUS 3aJaHHON CTPOKU TEKCTa.



470. [Ipu BpIBO/IC TEKCTOB Ha KPaH WJIH MeYaTaroilee yCTpoMcTBO
4acTO UCTOJIb3YIOTCS TaOyISIIMOHHBIE OCTAHOBKHU — BbIIETICHHBIE TTO3UIUI
cTpoku. Hanpumep, npu neyatu Tabiuil moje3Ho 3auKCUpoBaTh
MOJIOKEHHE CTOIOIOB TabauIbl. ECIIM B HICXOTHOM TEKCTE BCTPEUALTCS
CHUMBOJI TaOYIISIITUK fab (HampuMep, CUMBOJI € KOAOM 9), 3TO 03HAYAET, YTO
TEKCT, CJICAYIOLINI 32 CUMBOJIOM fab, TOTHKEH MevaTaTbCes Co Cieayroen
TaOYISILIMOHHOM OCTAHOBKH, a JI0 Hee CIeAYeT BblIaBaTh MPOOEIIbI.
CocTaBuTh npoleaypy rneyaTu TeKCTa ¢ yKa3aHHON MHTepIpeTannen
CHUMBOJIA fab (MIpennoaoXuTh (PUKCUPOBAHHBIA HAOOP TaOYISIIMOHHBIX

OCTAHOBOK).



§ 13. daiiabl

471. Jlan daiin f', KOMIIOHEHTBI KOTOPOTO SIBIISTFOTCS
JNEUCTBUTENLHBIMHI YUcIaMu. HalTu:

a) CyMMy KOMITOHEHT (aiina f;

0) mpou3BeICHNE KOMIIOHEHT (aiina f;

B) CyMMY KBaJIpaTOB KOMITOHEHT (aiina f;

T') MOAYJIb CyMMBI U KBaJIpaT MPOU3BEICHUS KOMIIOHEHT (aiina f;

1) TIOCJICTHIOI0 KOMITOHEHTY (aiina.

472. [lan Qaiin f, KOMIIOHEHTHI KOTOPOTO SIBIISIFOTCS
JeHCTBUTENbHBIMU uncinamu. Haiitu:

a) HauOoJpliee U3 3HAYeHU KOMITOHEHT;

0) HauMeHbIIIee U3 3HAYCHUH KOMIIOHEHT C YeTHBIMH HOMEPaMHU;

B) HanOoJIbIIee U3 3HAYCHUN MOYJIel KOMIIOHEHT C HEYETHBIMU
HOMEpaMu;

l") CYMMY HauOOJIBIIEr0 U HAUMEHBIIIET0 U3 3HAYEHUH KOMIIOHCHT,



1) pa3HOCTh MEPBOU U MOCJIETHEH KOMIIOHEHT (aiina.

473. Jlan (aiin f, KOMIIOHEHTBI KOTOPOTO SIBJISTFOTCS IIETBIMU

yuciaamu. Haiitu:

a) KOJIMYECTBO YETHBIX YHCEII CPEIN KOMIIOHEHT;

0) KOJIMYECTBO YABOCHHBIX HEUETHBIX YHCEI CPEIN KOMIIOHEHT;

B) KOJIMYECTBO KBAJIPATOB HEUETHBIX YHCEI CPEU KOMIIOHEHT.

474. Jlano HaTypanbHOE 1. 3anucarh B (aii g uemnsie ynucia by, ...,
b,, onpeneneHHbIe TaK, KaK YKa3aHo B 3aJjaHUAX a) - 1) 3aaaud 139.

475. IlocnenoBaTenbHOCTS X|, X7, ... 00pa30BaHa MO 3aKOHY

i—0.1

e — o > 1
3 +|tg 2i| (i=1, 2, ...). Jdano neiicrurensroe & >0 . 3anucars B aiin

X;

h 4neHbl HOCIEA0BATENBHOCTH X |, X2, ..., OCTAHOBUBILKCH IIOCJIE IEPBOTO
YIEHA, 1711 KOTOPOTr'O BHIIIOJHEHO |x,.| <E¢.

476. lan cumBoubHBIN (aitn *) f. [TomyunTs Komuio daiina B daiine



*) daiin, KOMIIOHEHTBI KOTOPOTO SABIISIOTCS CUMBOJIAMHU, HA3bIBACTCS
CUMBOJIbHBIM (aiiiom.

477. lanbl cumBoOJIbHBIE haiinbl f, u f, . Ilepenucats c
COXpaHEHHEM MOpsAJIKa CIEeI0BaHNUs KOMIIOHEHTHI (aitna f, B daitn f,, a
KOMIIOHEHTHI (paiina f, — B ¢aiin f,. Mcnonb3oBaTe BCioMoraTeabHbIH
dbaiin & .

478. Naunwl ¢aitnst f,, f,, f;, f,» f5, KOMIIOHEHTBI KOTOPBIX

SABIIAKOTCA Z[efICTBHTeJIBHBIMPI HYHUCJIaMHU. OpFaHI/ISOBaTL o0OMeH
KOMIIOHCHTaAMH MCKIY q)aﬁHaMH B COOTBCTCTBHHU CO cnez[y}omeﬁ CXEMOM:

NS L Ts
Ll

L1 I 15 1,



T. €. KOMIIOHEHTHI (haiia f, mepenuchiBatoTcst B (ailn f;, KOMIOHEHTHI

¢aitna f,— B f, u T. . Paspemaercs ucIoab30BaTh TOJBKO OJUH

BCIIOMOTaTeNIbHBIN (haiii /i .

479. Jlan cumBosbHBIN (aitn /. B daite f He MeHee nByX
KOMIOHEHT. OTnpeIeNUTh, SBISIOTCS JIM JIBA TIEPBBIX CUMBOJIA (aiina
udpamu. Eciu na, To yCTaHOBUTS, SIBJISIETCS JTX YHUCII0, 00pa3oBaHHOE
STUMU HUPPaMU, YETHBIM.

480. Jlan (aityr, KOMITOHEHTBI KOTOPOTO SIBJISTFOTCS 1[E€IBIMH
yrcnamu. [lonyunTs B paiine g Bce KOMIOHEHTHI daiina f :

a) SIBIISIONINECS YeTHBIMH YUCIIAMU;

0) mensmyecs Ha 3 U He Jesimuecs Ha 7;

B) ABJIAIOIUCCA TOYHBIMU KBaJIpaTaMH.



481. Jlan ¢aiin f , KOMIOOHEHTHI U, U,, ..., U, KOTOPOIO ABIIAIOTCA
nocueaoBarenbHbIMU yncaamu @ubdonayuu (cm. 3aaauy 144). Ilomyuurs B

daiine f mocienoBaTenbHble uncia PuboHawuu u,, u,, ..., U

n+l*

482. Jlan cumBobHBIN (aiin f . [Tomyuuts daitn g, oOpazoBaHHBIN
u3 daitna f 3aMeHOM BCeX ero MpOoNMMUCHBIX (O0NbIIHNX) OYKB
OJTHOMMEHHBIMU CTPOYHBIMH (MaJIBIMH ).

483. Boruncnuth 1o cxeme ['opHepa 3HaUEHNE MHOTOWIEHA C
panmoHanbHBIMH KOd((PHUIIMEHTaMu JTs1 JAHHOTO PAIIMOHAIBHOTO 3HAYCHUS
nepeMeHHo#. CUUTaTh, YTO YHUCIUTEIH U 3HAMEHATEIH KO PUIIMEHTOB
3anuvcanbl B aiiyie f : BHaYaie YHCIUTENb U 3HAMCHATENb CTapIIero
K03 (ULIMEHTA U T. ., B TIOCIEIHIOI 0Yepe/lb YUCIUTENh U 3HAMEHATEITb
CBOOOJIHOTO YWieHa *).

*) Bo MHOTHX s13bIKaX MpoOTrpaMMHUpOBaHus (Harpumep, B [lackare)

KOMITOHCHTBI (1)3171.]13 MOTI'yT OBITE MaccuBamu. B sToM ClIy4ac MOKHO



npeamnojaraTrb, 4YTo YUCJIUTCIN U 3HAMCHATCIIN 06pa3y10T MaCCHUBBI AJIMHBI
2.

484. llan daiin [, KOMIIOHEHTHI KOTOPOTO SIBJISIFOTCS IIEITBIMU
yucliaMu. 3anucaTh B Qaili g Bce deTHbIe uncia gaina [, a B gaitn h—

BCC HCUCTHBIC. HOprI[OK CJICA0BaHUA YUCCII COXPAHSACTCH.

485. [lan cuMBObHBIN (aiin f . 3anucath B (aill g KOMIIOHEHTHI
daitna f B 0OpaTHOM TOPSIKE.

486. Jlanbl cumBOJIbHBIE (paiinbl £ 1 g . 3anucarh B ¢ailn s cHavyana
KOMIIOHEHTHI (pailia f , 3aTeM — KOMIIOHEHTHI (paiifia g ¢ coXxpaHEHUEM
MOpsIKA.

487. [lan daiin f, KOMIIOHEHTHI KOTOPOTO SIBJISIFOTCS IIEITBIMH
guciamu. [lonyuants daiin g, 00pa3oBaHHbIN U3 daina f HUCKIIOUYECHUEM

IOBTOPHBIX BXO)KI[GHI/Iﬁ OJHOI'O U TOI'O XK€ 4YHncCJjia.



488. [lan daiin f, KOMIOHEHTHI KOTOPOTO SIBJISIFOTCS LIETBIMU
yrcnamu. Hukakas u3 KoMIoHeHT Qaiina He paBHa Hymt0. Daiin f
COJIEPKUT CTOJIBKO K€ OTPULATENIbHBIX YMCEIl, CKOJIBKO U MOJIOKUTEIbHbIX.
Wcnonb3yst BcmoMoratenbHbIi (aiin / , mepenucarh KOMIIOHEHTHI (aiina f
B (haiin g Tak, yToOHBI B (haiine g :

a) He OBLIO ABYX COCEHUX YHCEN C OJTHUM 3HAKOM;

0) cHauasa 1LY MOJIOKUTEIbHBIE, TOTOM OTPUIIATEIbHBIC YNCIA;

B) UKCJIa LIUIM B CJIEAYIOIIEM NOPSIKE: JBA MOJIOKUTEIbHBIX, BA
OTPHUIATENBbHBIX, JBa MOJOXKUTEIbHBIX, ABA OTPUIATEIbHBIX U T. 1.
(mpeamnomnaraercsi, 4TO YUCIIO KOMIIOHEHT B daitne [ aenutcs Ha 4).

489. Jlan daiin ', KOMIOHEHTHI KOTOPOTO SIBIISIOTCS LIETBIMH
ynciiaMu. Hukakas U3 KOMIIOHEHT Qaiina f He paBHa Hymo. Uncna B
daiine uayT B CIEAYIOUIEM MOPSIIKE: NECATh MOJOKUTEIbHBIX, ECATh

OTPULATCIBbHBIX, ACCATDH ITOJIOKUTCIbHBIX, ACCATH OTPHULATCIIBHBIX U T. 1.



[lepenucaTs KOMIOHEHTHI (aitna f B ¢ailn g Tak, 4ToObI B daiine g

YHClia IUTU B CIIEAYIOUIEM MOPSIIKE:

a) MATh MOJIOKUTEIBHBIX, MSATh OTPUIATEIBHBIX, MSATh
MOJIOKUTENBHBIX, MATh OTPUIATENBHBIX U T. [I.;

0) ABaALATD MOJIOKUTEIBHBIX, IBA/IATh OTPUIATEIbHBIX, IBA/ILIATh
MOJIOKUTEIBHBIX, IBAATh OTPUIIATEIBHBIX U T. A. (Ipeanoiaraercs, 4ro
YHCII0 KOMIIOHEHT (haitna f nenurcs Ha 40).

490. [lan daiin f, KOMIIOHEHTBI KOTOPOTO SIBJISIFOTCS IEITBIMU
ymucnaMu. Yucno kommnoHeHT ¢aiina nenurcs Ha 100. 3anucate B dain g
HauOoJIbIlIee 3HaYCHHE MEPBBIX CTa KOMIIOHEHT (aiina f ', 3aTem —
CJEYIOLIUX CTa KOMIIOHEHT U T. 1.

491. U3 ycnoBus npeaplayniei 3a1auu yaansaeTcs: NpeanoaoKeHue o
TOM, YTO YHCIIO KOMITIOHEHT (aitna f nemutcs Ha 100. Eciu B mocnenneit

I'pynIic OKaXEeTcCsa MCHEC CTa KOMIIOHCHT, TO ITOCJIICAHAA KOMIIOHCHTA (baﬁna



g IoibkHA ObITh paBHA HauOOJbIIEH U3 KOMIOHEHT (aiina f

00pa3yromux MOCIeIHIOK (HEMOJHYIO) TPYIIITY.
492. Jlan cuMBObHBIN (aiin f . Jl00aBUTH B €r0 KOHEIl CHMBOJIHI €,
n, d (eciu 3To He0OX0IMMO, UCIIOJIB30BATh JOTIOTHUTEILHBIN (aiin g).
493. JlaH CUMBOJIbHBIH (haid f.
a) [loxcunTaTh YKMCIIO BXOXKICHUM B (haitn coueTaHuit ab.
0) Onpenenuth, BXOAUT Jin B (paiin coueranue abedefgh.
B) [logcunrats urcio BXOXIeHUH B daiin kaxaoii u3 O0ykB a, b, ¢, d,
e, { ¥ BBIBECTH PE3yJIbTAT B BUE TAOJIHIIBI
a-N, b—N, c—N,
d-N, e-N, f—N,

rae N,, N,, N., N;, N,, N,—4ucna BXOXICHUI COOTBETCTBYIOLINX

OYKB.



494. Jlanpl cuMBOJIBHBIC (aitibl f 1 g. OnpenennThb, COBNAIAIOT JIH
KOMIIOHEHTHI (aiina f'c komnoHeHTamu (aiina g. Ecnu HeT, To Mony4uTh
HOME)p MEPBOI KOMITIOHEHTHI, B KOTOPOH (DaiiiIbl f U g OTIMUYAIOTCS MEXKTY
co0boii. B cinyuae, korna oquH u3 (ailioB uMeeT 7 KOMIOHEHT (12 0) u
MOBTOPSIET Hauajo apyroro (6oyee JIMHHOTO) (paiiia, OTBETOM JTOHKHO
OBITH uKcIo n+l1.

495. Jlanpl cuMBOJIBHBIC (haitiibl f 1 2. 3anucaTh B (aiis 4 Bce
HAYaJbHBIC COBIA/IAIONINE KOMIIOHEHTHI (DaiiioB fu g.

496. Jlan cuMBoOIBHBIN (haiin f. 3anucats B (aiii g ¢ coOXpaHeHUEM
MOpsIIKA CIEIOBaHMs T€ CUMBOJIBI (aiina f:

a) KOTOPBIM B 3TOM (paiisie nmpemecTByeT OykBa a;

0) BcIies 3a KOTOPBIM B 3TOM (aiine unet Oyksa a.

497. Jlan cuMBOJIBHBIN (haiin f. ['pymnIbl CHMBOJIOB, pa3/ieleHHbIC
npoOenamu (OJJHUM MUJTM HECKOJBLKMMH) M HE COJEprKalue mpoOesioB

BHYTpH ce0s1, OyZieM, Kak 1 npexe (cM. 3amauy 269), Ha3bIBaTh CJIOBaMHU.



Y nanuth U3 (aiina Bce 0IHOOYKBEHHBIE CIIOBA U JUIIIHKUE TPOOEIIBI.
PesynbTaT 3anucars B daiin g.

498. [lan cumBOIBHBIN (haiin f. HaliTu camoe JITMHHOE CI0BO (CM.
IpeIBIAYILYIO 33]]a9y) CPEin CIIOB, BTOpasi OyKBa KOTOPBIX €CTh €; €CITU
TaKHX CJIOB C HAMOOJIbIIEH ITMHONW HECKOIbKO, TO HalTH nocneanee. Ecnu
TaKHUX CJIOB HET BOOOIIE, TO cCOOOLUTH 00 3TOM. PemuTs 3Ty 3aaauy:

a) rmosarasi, 4To CJoBa COCTOAT He Ooinee ueM u3 10 cuMBOJIOB;

0) 6e3 orpaHHYEHUS HA YUCJIO CHMBOJIOB B CIIOBE.

499. Jlan cuMBoubHBIN (aiin f. CunTasi, YTO KOJTUIECTBO CUMBOJIOB B
cinoBe (cM. 3agauy 497) He MPEeBOCXOIUT ABAALIATH:

a) OIPENeUTh, CKOJIbKO B (paiisie f UMeeTcs CI0B, COCTOSIIIUX U3
OJIHOTO, JIBYX, TPE€X U T. 1. CHMBOJIOB;

0) MOJTY4UTH TUCTOrpaMMy (CTOIOYATYIO JHAarpaMMy) JUIMH BCEX
cioB (aiina f;

B) OMPEICTUTH KOJIUYECTBO CJIOB B (haiise f.



500. JTan cumBosbHBIHN (haiin f. [Ipenmnonaraercs, 94To JIMHA OJTHOTO
cinoBa (cM. 3agauy 497) He IPEBOCXOIUT AECCATU U YTO YUCIIO CJIOB ACITUTCS
Ha 100. [TonroroBUTH (hailyt 1yis eYaTu CJIOB B IBE KOJIOHKH IO MSTHISCAT
CTpoK Ha cTpaHuie. CioBa 10JKHBI ObITh pa3MelLICHbI B (aiie f, B
caeayronieM nopsiake: 1-e cioso, S1-e cnoBo, 2-e ¢oBo, 52-¢ CIoBo, ...,
50-e cnoBo, 100-e cioBo, 3atem (cneayromas crpanuna) 101-e cioso, 151-¢
CJIOBO, ..., 150-¢e cioBo, 200-e cy10BO U T. 1.

501. JIan cuMBOJIbHBIHN (haiis f, coep KaIIuii CBEICHUS O
COTPYIAHHMKAX YUPEKIECHUS, 3alTUCaHHbIE IO CleIyoleMy o0pasity:
dbamMunHsi _ ¥UMsS _ OTYECTBO, JaMWJIHSI _ MIMSI _ OTYECTBO, ... 3alUCaTh I3TH
cBesieHus B (paiiie g, UCIOIb3ys 00pasibl:

a) UMsl _ OTYECTBO _ (haMMJIUs, UMs _ OTuecTBO _ (hammnus, ...;

0) pamunusa  wu.o., pamunusa _ u.o., ...

502. Jlan cuMBOINBHBIH (DAl f, copepKauid IPONU3BOIBHBINA TEKCT

mHoi 6omee 5000 cnoB. CiioBa B TeKCTE pa3zeneHbl MpoOdeiaMu 1



3Hakamu npenuHanus. [loayauts 100 Hanbosee 4acTo BCTPEUAOITIXCS
CJIOB U YHCJIO UX MOsABNIeHUH. PemnTs 3anauy:

a) 0e3 orpaHU4eHMs Ha JJIMHBI CJIOB;

0) mpearnonaras, 4To J000€ CI0BO TEKCTa COCTOUT He OoJiee ueM U3
16 Oyka.

503. lanbl 1Ba CUMBONIBHBIX (aitna f, u f,. @aiin f, copepkut
pOM3BOJIbHBIN TeKCT. CI0Ba B TEKCTE pa3/iesieHbl Mpo0enaMu 1 3HaKaMu
npenuHanus. @aitn f, copepxkut He 6omee 40 COB, KOTOPBIE Pa3/ieIeHbI
3aMAThIMU. DTH CJIOBA 00Pa3yloOT Maphl: KaXK10€ MEePBOE CIOBO CUUTAETCS
3aMEeHseMbIM, KaXK10€ BTOpOE CJI0BO - 3aMeHsomuM. Haiitu B ¢aiine f, Bce
3aMEHsIeMbIE CJIOBA U 3aMEHHUTh UX Ha COOTBETCTBYIOIINE 3aMEHSIOIINE.
Pesynbrar momectuts B (aiine g.

504. [Ipsmas Ha MIIOCKOCTH 3aaeTcsl ypaBHeHUEM ax+by+c=0, rue

a 1 b ogHOBpEeMEHHO He paBHbI HYNIO. byzem paccMaTpuBaTh TOJIBKO



psIMBIE, JIJIs1 KOTOPBIX KO3 UIMEHTHI a, b, c—11enbie uncina. [Tycts f—
daiin, copepkamuii Kod(QPUIIUEHTH HECKOIBKHUX MPSAMBIX (HE MEHEe TpeX).
[epenucatp u3 ¢aiina /B paiin g k03hHUIUEHTHI TEX MPSIMBIX, KOTOpPbIE

a) mapaJuIeNbHbI IEPBOI U3 MPSAMBIX, 3aJaHHOH B (aiiie f;

0) yKa3zaHsl B a), HO JIOTIOJIHUTEIILHO TPpeOyeTcsi, 4TOOBI BCE MPSIMBbIC
OBLIN pa3TUYHBI;

B) MepeceKaroT MEePBYIO U3 MPSAMBIX, 3aJaHHbIX B (aiine f;

I') yKa3aHbl B B), HO JIOMIOJIHUTEIHHO TpeOyeTcs, 4TOOBI Cpeau
IPSAMBIX He OBbLIO MapaylIebHBIX.

505. YcnoBue npeapiayiiel 3axaun coxpansercs. Tpedyercs
MOJIY4IHTh B (aiie g KodpPUIIMEeHTHI BCEX Pa3IMYHBIX MPSIMBIX (haia f.

506. baraxx maccaxxupa xapakTepu3yercs KOJIMYECTBOM Belleil 1
oburum BecoM Benieid. Jlan daiin f, comeprkanuii ”HPopMaIuio o daraxe
HECKOJIbKUX MacCa)XUpoB, MHPOpMaIHs 0 6araxe KakJJoro OTAEIbHOTO

naccakvpa npeicTaBisieT co00i COOTBETCTBYIOILYIO Mapy Yucen *).



*) IlpeanomnaraeTcs, 4To MO0 YKCa KaX10M mapsl 00bEIMHEHBI B 3aMTUCH U
KOMIIOHEHTaMU (haiiia SBISIOTCS 9TU 3allUCH (YTO €CTECTBEHHO, HAIIPUMED,
quis si3bika [lackans), 100 Yncna 3aHeceHbl B (Dailil Mo OTIENBbHOCTH U
YyepenayroTes B (aiiie B CIeayIoIeM MOpsIKe: 1enoe, 1eHCTBUTENBHOE,
Henoe, NeHCTBUTENBHOE, ... (3TO €CTECTBEHHO, HAPUMED, AJIA A3bIKa
beiicuk). B 3amauax 507, 517 3To cornamieHne coXxpaHseTcs — Ipu padoTe ¢
a3pikoM Tuna [lackans nHGOpMaLKS 0 KaXKIOM OTACIBHOM MpPeaMeTe
YIIPSITBIBACTCS B OJJHY KOMITIOHEHTY (paiisia, 1 Bce KOMIOHEHTHI HIMEIOT OJTUH
U TOT e Tur. KoMmoneHTs! ¢aiina OyayT MaccuBaMH WIH 3alUCSIMH, U
3JIEMEHTBI MaCCHBa WJIH TOJIS 3aICH MOTYT UMETh B CBOIO OYepe/lb
JIOBOJIBHO CJI0KHBIN THI. [Ipn pabote ¢ belicukomM mpocThie TUIIBI
KOMITOHEHT (haiina OyIyT 4epeIoBaThCs B ONPEACICHHOM MOPSIKE.

a) Haiitu Garax, cpeiHuii Bec OIHOM BEIIM B KOTOPOM OTJIMYAETCS

He Oosiee yem Ha 0,3 KT OT 00IIEro CpeIHero Beca BEIIy.



0) Haiitu uncio maccaxxupoB, UMEIOMINUX OoJiee ABYX BEIIeH U
YHUCJIO0 MAacCaKUPOB, KOJIMUECTBO BEIIEH KOTOPHIX MPEBOCXOIHUT CPEIHES
YHCJIO BEIICH.

B) Onpenennuth, UMEIOTCS JIU JBa MaccaXupa, 0araxu KOTOPbIX
COBMAJAIOT 10 YHCITY BEIIeH U pa3andaroTcs 1Mo Becy He Oosee yem Ha 0,5
K.

r) BeisiIcHUTB, ©MeEeTCs 1 Taccakup, Oarax KOTOPOTo MPEBHIIIACT
0arax KakJIoro M3 OCTAIBHBIX ITACCAXKUPOB U 110 YHCITY BEIICH, U TI0 BECYy.

1) BeIsICHUTB, UMeeTCs I accakup, Oarax KOTOpOro COCTOUT U3
OHOI Bemu BecoM He MeHee 30 K.

e) JlaTb cBeneHust 0 Oaraxke, 4MCIIO BElIei B KOTOPOM HE MEHBIIIE,
4yeM B J1I000M JpyroM Oaraxke, a Bec Bellel He 0oJbIe, 4eM B TI000M

ApyroM Oarake ¢ THM K€ YHUCIIOM BEIIEH.



507. CBenenust 00 y4EHUKE COCTOSIT M3 €r0 UMEHH U (paMUITHH 1
Ha3BaHUs Kiacca (rojga oOydeHust 1 OyKBbI), B KOTOPOM OH yuutcs. [lan
daiin f, comepkanmii CBeIeHUS 00 YICHUKAX IITKOJIBI.

a) BBIICHUTE, IMEIOTCS JI B MIKOJIE OTHO(PAMIIIBIIEL.

0) BeisiIcCHUTB, UMEIOTCS JTH OTHO(DAMIITBITBI B KAKUX-THOO
napaJuieNIbHBIX Klaccax.

B) BeIsicHUTB, UMeIOTCS 11 0AHO(aMUIIBIIBI B KAKOM-HUOYb Ki1acce.

r) OTBETUTH Ha BOINIPOCHI a) — B), HO B OTHOUIEHUH YUYEHUKOB, Y
KOTOPBIX COBITAJIAIOT U UMS, U (DaMUITHSL.

1) BelsicHUTB, B KaKUX KJlaccax HacUMThIBaeTcs Oonee 35 yyamuxcs.

¢) BolsicHUTB, HACKOJIBKO YETIOBEK B BOCBMBIX Kj1accax OoJible, YeM
B JICCSITHIX.

k) CoOpartsb B ¢aitsie g cBeneHus 06 yueHnkax 9-x u 10-x ximaccos,
MOMECTHB BHauaJyie CBeZIeHHs 00 yueHuKkax kiacca 9a, 3arem 90 u . 1.,

3arem 10a, 100 u T. 1.



3) [lomy4unTh CIMCOK YYEHUKOB aHHOTO Kjlacca Mo CIAeAYIOIINM
obpasmam:

bamunus UM

bamumus _ u.

.  pamummms

508. Jlan (aiin £, conepkaHue Te K€ caMble CBEJCHUS 00 YUSHHKaAX
HIKOJIBI, YTO U B MPEbIAYIIeH 3a/1a4e, U AOMOJIHUTEIHHO OTMETKH,
MOJIyYCHHbIC YUEHUKAMU B TTOCJICIHEW YETBEPTH.

a) BBIICHUTB, CKOJIbKO YYCHUKOB IIKOJIBl HE UMEIOT OTMETOK HUXKE
YEeThIPEX.

6) CoOpats B (aitsie g cCBEICHUS O JTyUITUX YYCHHKAX IIKOJIBI, T. €.
00 y4eHHKaX, He UMEIOIINX OTMETOK HUXKE YEThIPEX U 10 CyMMe 0aJlioB, HE
YCTYNAIOIIUX APYTUM YYEHUKAM CBOETO U MapaJljIe/IbHBIX KJIACCOB.

509. Cenenust 060 aBTOMOOMIIE COCTOAT U3 €T0 MapKH, HOMepa 1

dbamunuu Brnagenbia. Jlan daiin f, coneprkaimii CBEICHHUSI O HECKOJIBKUX



aBTOMOOWIsIX. Haritu:

a) (amunuu BianenbleB U HOMEpa aBTOMOOMIIEH JaHHOW MapKu;

0) KOIM4EeCTBO aBTOMOOMIICH KaX /10l MapKH.

510. lan daiin £, conepxamuii paznuunbie natel. Kaxkaas nara - 3o
YHCII0, MecsIl 1 Toa. Haiitwh:

a) roJl C HAUMEHBIITUM HOMEPOM;

0) Bce BECCHHUE JIaThI;

B) CaMyI0 MO3/HIOIO /IaTy.

511. [dan daiin f, conepxamuii cBefieHus: 0 KHUTrax. CBeIeHus o
Ka)KIOW U3 KHUT - 3TO (paMUIIKs aBTOpa, Ha3BaHUE U TOJ1 U3/IaHus.

a) HaiiTn Ha3BaHWE KHUT JaHHOTO aBTOPa, M3JaHHBIX ¢ 1960 T.

0) Onpenenutb, UMeETCs JM KHHUTA ¢ HazBaHUeM «MHpopmaTukay.

Ecnu na, To cooOmuTh paMuinmio aBropa u roj u3nanus. Ecim
TaKUX KHUT HECKOJIbKO, TO COOOIIUTH UMEIOINECS CBEIEHUSI 000 BCEX ITHX

KHHTax.



512. Jlan (aiin f, KOTOpBIN CONEPKUT HOMEpA TeIePOHOB
COTPYIHHUKOB YUPEKACHHUA: yKa3bIBaeTCs (paMuiusi, ero MHULIUAJILI 1 HOMEP
tenedona. Haiitu Tenedon corpyaauka mo ero (haMuaIny ¥ HHALIAATIAM.

513. Jlan daiin £, conepxaiuii cBeieHns 0 KyOuKkax: pazmep
KaKJI0TO KyOrKa (JyIhHa pedpa B CAHTUMETPax ), €ro MBET (KPacHBIM,
JKETBIN, 3eJICHBIN TN CHHUIN) ¥ MaTepuall (IepeBSIHHBIA, METAJUTMYCCKUH,
KapTOHHBIN). Haiith:

a) KOJTMYECTBO KyOUKOB KaXKIOT0 U3 MEPEUNCICHHBIX [IBETOB U MX
CYMMapHBIi 00beM;

0) KOJIMYECTBO JICPEBSIHHBIX KYOUKOB ¢ peOpOM 3 CM 1 KOJTUYECTBO
METaJUTMYECKUX KyOUKOB C peOpoM, OOJIBIITUM 5 CM.

514. [1an daiin f, cogepxaiiuii CBEJCHHS O BEIIECTBAX: YKA3bIBACTCS
HA3BaHHE BEUIECTBA, €r0 YCIbHBIN BEC U MPOBOAUMOCTH (TIPOBOIHUKA,
MOJTYTIPOBOTHUK, U30JISITOD).

a) Hatitu YACJIBbHBIC B€CA U HA3BAHHA BCEX IMOJYIIPOBOJHUKOB.



0) BoiOpaTh 1aHHbBIE O TPOBOJAHUKAX U YIOPAIOUUTH UX 110
yOBIBaHUIO YAEIbHBIX BECOB.

515. Jlan daiin £, conepxamuii cBeieHus 00 SKCIIOPTUPYEMBIX
TOBapax: yKa3bIBacTCs HAMMEHOBAHUE TOBapa, CTpaHa, UMIIOPTUPYIOIIas
TOBap, ¥ 00bEM MMOCTABIAEMOI MapTuu B mITykax. HaiiTu ctpansl, B
KOTOPBIE SKCIIOPTUPYETCS TaHHBIM TOBap, U OO 00bEM €ro 3KCIopTa.

516. Jlans! aBa daiina fi u f>. Dain f| - 5T0 THBEHTAPHBIN (aii,
CoJIepXKalIuil CBEJCHUS O TOM, CKOJIbKO U3/IeNIUIA KaKUX BUJIOB MTPOTYKIIUU
XPaHUTCS Ha CKJIaje (BUA MPOAYKIIMH 33JACTCS €r0 MOPSIKOBBIM HOMEPOM).
®aiin f - 3TO BCIOMOTaTENbHBINA (paity1, comepkaIiuil CBECHUS O TOM, Ha
CKOJIBKO YMEHBILIUJIOCH WIH YBEINYMIOCH KOJIMYECTBO U3JICIHM 110
HEKOTOPBIM BUIaM MPOAYKIMH. BcrioMoraTenbHbIi (ailn MOXKeT coaepxkarh
HECKOJIBKO COOOIICHHIA MO MPOYKIIUU OJTHOTO BHJIa WIIH HE COJIEPKATh HU
OJIHOTO Takoro cooOmieHust. OOHOBUTH HHBEHTAPHBIN (haiiil Ha OCHOBE

BCIIOMOTaTelIbHOT0, 00pa30BaB HOBBI (aiin g.



517. Jlan daiin £, conepxariuii cBeeHUS 00 UTPYIIKaX:
yKa3bIBAaCTCsl HA3BaHUE UTPYIIKHU (HAlIpUMep, KyKJia, KyOHKH, M4,
KOHCTPYKTOp H T. JI.), €€ CTOUMOCTh B KOTICHKaX W BO3PACTHBIE TPAHUIIBI
NETEH, JUIs KOTOPBIX UTPYIIKA MpeIHa3HaueHa (Harpumep, s JeTei oT
JBYX 10 TISITH JeT). [1oyduTh cieayronme CBeICHUs:

a) HA3BaHUs WTPYIIEK, [ICHA KOTOPHIX HE MPEBbIIacT 4 pyo. u
KOTOPBIC MOAXOAT IETSIM S JIET;

0) 1IeHy caMOoro JOPOroro KOHCTPYKTOPa, OPOPMIICHHYIO TI0
oOpa3sity ... pyo. ...KoI.;

B) Ha3BaHUsI HaWOOJee JOPOTHX MIPYIIEK (IIeHA KOTOPBIX
OTJIMYACTCS OT IIEHBI CAMOM JOPOTOi MIPYIIKK He OoJiee yeM Ha 1 py0.);

T') HA3BaHUS UTPYIIEK, KOTOPBIC MOAXOMAT KaK JAETAM 4 JIET, TaK U
nersam 10 mer;

1) IICHBI BCEX KYOMKOB, 0()OpMJICHHBIE TIO 00pa3Ily, yKa3aHHOMY B

0);



€) MOKHO JIM To00paTh UTPYIIKY, JTIOO0YI0, KpOMe Ms4a,
NOIXOIAUTYI0 peOeHKY 3 JIeT, M TOMOJHUTENBHO M4 TaK, YTOObI
CyMMapHasi CTOMMOCTb UTPYLIEK HE npeBocxoauia 5 pyo.?;

) UMEETCs JIM Ms4 1IeHo# 2 py6. 50 kor., mpeaHa3HaYeHHbIH JeTIM
oT 3 10 8 51eT?; ecliv HeT, 3aHECTH CBEICHHS 00 ATOM Urpylike B (aitn f.

518. Jlanbpl HaTypanbHOE k, CHMBOJIBLHBIN (haiiyl f M TEKCTOBBIN (haiii
f1¥). @aiin fconepxut 30 cioB (cM. 3amauy 497), Kak10€ U3 KOTOPBIX
Oynem Ha3bIBaTh KiIt0UeBbIM. CHOpMHUPOBATH (Dailsl g, KOTOPBIA CONEPKHUT
CTpOKH (paiina fi, HUKINYECKU CABUHYTHIE TaK, YTOOBI KAK0€ KIF0UYEBOE
CJIOBO, BXO/SIIEE B CTPOKY, HAUMHAIOCH C k-i mo3uiuu. CTpoku, He
coJieprKallye KJII0UEBbIX CJIOB, B (haiin g He BKIto4YatoTcs. CTPOKH, KOTOphIE
COJIepKAaT /1 KITIOYEBBIX CJIOB, 3aIMCHIBAIOTCS B (aiin g n pas.
*) TexcTOBBIM Ha3bIBaeTCs (aiisl, KOMIOHEHTHI KOTOPOTO SBIISIOTCS

CTpOKaMHU. By/:[eM npeamnojararb, 4YTO CTPOKU UMCIOT ITPOU3BOJIbHYIO



JUTMHY, HE IPEBOCXO/ISIIYI0 HEKOTOPOTO OTOBOPEHHOT0 YKCia CHMBOJIOB,
Hanpumep 255.

519. Jlan TekcTOBBIH (aiin f, comepxKamuii mporpaMmy Ha s3bIKE
[Tackans. IIpoBepuTh 3Ty IporpaMmy Ha HECOOTBETCTBUE YHCIIA
OTKPBIBAIOILIUX U 3aKPBIBAIOLINX KPYTJIBIX CKOOOK. CUUTATh, YTO Kax bl
orepaTop MporpamMmbl

a) 3aHUMaeT He OoJiee OTHOW CTPOKH (haiina f;

0) MOKeT 3aHMMaTh IPOU3BOJIHLHOE YHCIIO CTPOK (aiina f.

520. Jlan TekcToBblit daiin f- [TomydnuTs Bce €ro CTpoKH,
coaepxarue 6onee 60 CHMBOJIOB.

521. Jlan TekcToBslii (aiin f. [lepenucaTs B (haiisl g Bce KOMITOHEHTHI
¢aitna fc 3amenoli B HuX cumBosia 0 Ha cuMBoIT | 1 HA0OOPOT.

522. [lan tekctoBelii daitn f. [TomyduTs camyro JUIMHHYIO CTPOKY
daiina. Ecnu B (aitsie nMeeTcss HECKOJIBKO CTPOK ¢ HAUOOJIBIIECH JITMHOM, TO

IMOJIYYUTDb OAHY U3 HHUX.



523. Jlan TekcToBBIN (aityn f. 3amucaTh B IEPEBEPHYTOM BHUIC
ctpoku daiina fB daiin g. [Topsnok cTpok B (daiisie g 1omKeH

a) COBMAAAThH C TIOPSIKOM HCXOIHBIX CTPOK B (paiine f;

0) OBITH OOpPATHBIM IO OTHOIICHHUIO K TIOPSIIKY CTPOK MCXOIHOTO
daiina.

524. Jlan TexctoBbiii aitn f. [lepenucaTh KOMIIOHEHTHI (aiina fB
daiin g, BCTaBIsAsA B HAYAJIO KaKIO0M CTPOKH 10 ogHOMY mpobeny. [lopsaok
KOMITOHEHT JIOJDKEH OBITh COXpaHEH.

525. [lansl TekcToBBIN (aiin, cTpoka s. [TomyduTs Bce cTpoku daitia
f, coneprkaiiye B KauecTBe pparMeHTa CTPOKY .

526. Jlan TekcToBbii (aitn f. ICKII0UnUTh MpoOEIbl, CTOSIINE B
KOHIIaX ero cTpok. Pe3ynbraT momectuTs B (hailn f, .

527. Jlanpl aBa TeKCTOBBIX (aitna fu g. OnpenenuTs, COBNAAAIOT JIH
KOMITOHEHTHI (paiina f ¢ koMmronenTamu (aitna g. Ecnu HeT, TO moryuuTsh

HOMEP IEPBOM CTPOKH U MO3ULKIO IEPBOTO CUMBOJIA B 3TOU CTPOKE, B



KOTOPBIX (haiibl f U g OTIAMYAIOTCS MEX Ty coOo. [IpuHATH BO BHUMaHUE
yTOUHEHHE K 3a1aue 494.

528. Jlan ¢aiin f, KOMIOHEHTHI KOTOPOTO SIBJISIOTCS. HATYPaTbHBIMH
gucinamu. Konmngectso urcen B daitsie kpatHo 4. [lepBbie ABa yncia u3
KaX/IbIX YETBHIPEX 3a/1al0T KOOPAWHATHI JIEBOTO BEPXHETO yIJia
NPSIMOYTOJIEHUKA, CIICYIOIIUE IBA YUCIIA — KOOPJIUHATHI €T0 IIPaBOro
HIDKHETO yria. [locTpouTh NpsiMOYTrobHUKH, 3aJlaHHbIC B (aiine f.

529. Jlan TekcToBbii daiin f. Kaxnas ctpoka aiina HECKOIbKO
HaTypaJbHBIX YUCEJ B UX CHMBOJILHOM Ipe/cTaBieHrH. Yncia
pa3AeNsIoTCS 3aMATHIMU MK TIPO0OEIaMu ¥ OTIPEACTISIOT BH]T HEKOTOPOU
TeOMETPUYECKON (DUTYPBI, ee pa3Mephl U TIOJI0KCHUE Ha SKpaHe. [IpuHsITHI
CJICYIOIINE COTTIAIICHUS:

1) oTpe3ok mpsiMOit 3aJ1aeTCsl KOOPAUHATAMH CBOMX KOHIIOB, UMEET

HomMmep 1;



2) mpsIMOYTOJIbHUK 33/1a€TCSl KOOPAMHATAMU JIEBOTO BEPXHETO U
MIPABOrO HUKHETO YIiia, UMEeT HOMeEp 2;

3) OKpY’KHOCTb 33/1a€TCs1 KOOPAMHATAMHU LIEHTPA U PAINYyCOM, UMEET
HOMED 3;

4) nomaHas 3aaeTcsl KOIUYECTBOM €€ BEpIIMH, UX KOOPJAUHATAMU U
umeeT Homep 4. Tak, Hanpumep, ctpoka 1, 10, 10, 30, 30 onpenensier
OTpEe30K IpsiMoit ¢ koopauHaTamu koH1oB (10, 10) u (30, 30), a ctpoka 3,
100, 100, 50 - oxpyxHOCTH ¢ ieHTpoM B Touke (100, 100) u paguycom 50.

a) [ToctpouTs Ha 3KpaHe Bce TEOMETPHUECKUE (DUTYPBI, 3a]JaHHbIC B
daiine f.

0) Pa3paborath crioco6 cozmanus 6osee mupokoro Habopa Gpuryp

10 CPAaBHCHUIO C YKA3aHHBIM M BBIIIOJIHUTH ITYHKT a).



530. Jlan aiin f, KOMITOHEHTHI
KOTOPOTO SBJISIFOTCSA HATYpaJbHBIMU A
yuciaMu. Yuciio KOMIoHeHT ¢aiiia KpaTHO
yeTblpeM. Kaxkple ABe 1nocieoBaTenbHble
KOMITOHEHTHI ONPEJENSIOT KOOPAUHATBI
JIByX TOYEK. Puc. 24

a) Cuuras, 4TO 33aHbl KOOPAMHATHI KOHIIOB OTPE3KOB, TOCTPOUTD
BCE TaKUE OTPE3KH.

0) CuuTas, 4To 3a/1aHbl KOOPAMHATHI IPOTUBOIOJIOKHBIX YIJIOB
NPsIMOYTOJIbHUKA, IOCTPOUTH BCE TAKHE MPSIMOYTOJIbHUKH.

B) Cunras, 4To 3a/1aHbl BepIIUHBI A U B GUTYpPHI, IPEACTaBICHHOM
Ha pHC. 24, TOCTPOUTH BCE TaKUE (PUTYPBHI.

r) Cunras, 4To 3a/1aHbl KOOPAUHATHI LIEHTPa OKPYKHOCTU U OJJHOU

N3 €€ TOYCK, ITIOCTPOUTDH BCC TAKHEC OKPYKHOCTH.



§14. BoiuuciieHHus1 ¢ XpaHeHHEM T0CJIe10BATEIbHOCTEI, YN CJI0 YIeHOB
KOTOPbIX 32ABHCHUT OT MCXOJHBIX JAHHBIX *)

*) B HEKOTOPBIX SI3BIKaX MPOTPAMMHUPOBAHHSI TOTYCKAIOTCS MACCUBBI C
JTUHAMUYECKUMU TPAHUILIAMH, U 3TO CHUMAET MHOTHUE TPYJHOCTH B PEIICHUU
3a/1a4; B 3TOM cllydae HacTosmuil naparpad npomopkaer § 9. B [Tackane
e, HallpuMep, TJIe TAKUE MACCHBBI HE JTOMYCKAIOTCSl, €CTECTBEHHO
UCIIOJIb30BaTh CIUCKU. BO3MOKHBII BII 3TUX CIIMCKOB yKa3aH B 3a7jauax
531-534. JInst paGOTBI CO CTUCKAMH TTOJIE3HBI MPOLEAYPHI BCTABKU
3JIEMEHTa B HA4aJlo CIMCKa, BCTABKHU AJIEMEHTA B KOHEI[ CITUCKA, yIaJIeHUE
3JIEMEHTA U T. JI. (3T MPOLEIyphl OTAEIBHO paccMOTpeHbI B §36). s
pellIeHus 3a1a4 3Toro naparpada MOXKHO HUCIOJIb30BaTh U (hailiibl, HO ATO
PE3KO YBETMUMBAET BPEMSI BBITIOJIHEHUS IPOTPAMMBI U UMEET CMBICI B TOM
cilydae, KOrjJa BCE UCXO/IHBIC IaHHbIC HE TTOMEIIAIOTCS B TaMATH

BBIYMCIIMTEILHON MaIlTHHEL.



531. [lanbl HaTypaJIbHOE YUCIIO 71, IEUCTBUTEIILHBIE YU CIIA

X5y X, (1 22) . [lOy4nTh NOCIEI0BATEIBHOCTD

X; =X, Xy =X,y ey X X,

Jlyist penieHust ATON 3ajaud MOJIC3CH CIMCOK, N300pakeHHBIH Ha pucC. 25.

Emnjrranjeemnyastrnn
Puc. 25
532. /Tanbl HaTYpaIbHOE YUCIIO 11, NEUCTBUTENbHBI YHCIA 4, ..., d, .
Ecnu nocnenoBaTrensHOCTh @, ..., d, YHOPSI0YEHA 10 HEYOBIBAHUIO (T. €.

eci a; < a <. ... < a,),TO OCTaBUTH €€ 0e3 u3meHeHus. MlHaue noiydutsb

nocCJICJ0BaTCIbHOCTD a4y, ..., d].

I[J'IH PCUICHHA ITOH 3aJa4iu ITOJIC3CH CIIMCOK, I/I306pa)KeHHI>II71 Ha puc.

26.



N\ N
17 ‘=M 1 =

Puc. 26

533. /lanbl HaTypaJIbHOE YHUCIIO 71, IEUCTBUTENBHBIC YUCHA X1, ..., X
Berancints:

a) X1X, T XoX, 1+ ... T XX15

0) (x1 +x,)(002 + X5 1)...(x0 + x1);

B) (x1 +x2 + 2x,) (2 + X3 + 2X 1) (X - 1 T X 2X2).

Jlnst petieHus 3TOM 3a71a4M MOJIE3€H CIIMCOK, M300paKEHHBIN Ha pHC.

27.




534. /lanbl HaTypaJIbHOE YHUCIIO 71, ICUCTBUTENBHBIE YUCHA A1, ..., A2y
[TomyuunTs:

a) (a1 — az,)(az — azn - 2)(as— azn—4)...(A20 -1 — @2);

0) arao, + azaz, -1+ ... + aya, +1;

B) min(a; + a, +1, a2+ @y +2, Ay + az,);

r) max( min( a;, az,), min( az, @z, 1), ..., min( a,, @, + 1)).

535. lycts a1 = 1; a, = 1.5; a; = ajiyqjapi 31+1 (i =3, 4, ...). JaHo
HartypayibHOE m. [TonyuuTs a,,.

536. Jlanbl HaTypaIbHOE YUCIIO 71, IIEJIbIE YUCIA Ay, ..., .
BBIICHUTB, UMEIOTCS JTM CPEI YHCE dj, ..., d, COBIAJAIONTHE.

537. Janbl HaTypaJIbHOE YKUCIIO 71, IIEbIC YUCIA a1, ..., A3y
BrisicHUTB, BEPHO JIU, UTO JJIS BCEX A2y + 1, ..., A3, IMEIOTCS PABHBIE CPEIIU
A1, ..., A2p.

538. Jlanbl HaTypallbHOE YUCIIO 71, IEUCTBUTEIIBHBIC UUCIA 7], ..., Iy



HOJ’Iy‘lI/ITB IIOCJICO0OBATCIIbHOCTD:

Q) P'ly ey Pty Ply evey T

0) 71y cees Py Ty ooy 715

B) Pty wees Fly Fly vy I«

539. Jlanpl HATYypaIbHOE YUCIIO 71, ICNIBIE YUCTA Ay, ..., dy. 1 pedyeTcs
MOJYYUTh TOCTAEIOBATEIILHOCTD X1, Y1y X2, V2, +ees Xky Vs T€ X1,y ooy Xy —

B3SThIC B TIOPSJIKE CJICIOBAHUS YETHBIC YICHBI MTOCIIEI0BATEILHOCTH
Aly .er Ay, A V1, ..., V] — HCUETHBIC WICHBI, kK = min (m, /).

540. Jlanbl HaTypabHOE YUCIIO 71, LEJIbIE YUCHA d], ..., A2p.
BoisicHuTb, BEpHO Jin, 4TO AJist i = 1, 2, ..., n BBIOJIHEHO:

a) a;=—Aap+i,

0)ai=2a, it ay i+1;

B)a;tay i+1>17;

T) Qi+ 1<a;<ay_i.



541./lanbl HaTypaJIbHOE YKCIIO 7, ACHCTBUTENBHBIE YUCHA A}, ..., dy.
[IpeoOpazoBath MoCAEAOBATEILHOCTS A1, ..., Ay, PACTIOIOKHUB BHAYAJIC
OTpHUIIATENIbHBIC WIEHBI, a 3aTeM — HeoTpHIlaTenbHbIe. [Ipu aTOM:

a) MOPSAIOK KaK OTPULIATENIbHBIX, TAK U HEOTPULIATEIBHBIX YHCET
COXpaHsETCS MPEKHUM;

0) MOPSAZOK OTPUIIATEILHBIX YHMCE U3MEHSIETCS Ha OOpaTHBIM, a
MOPSIIOK HEOTPHUIIATEIBHBIX COXPAHSIETCS MPEKHUM;

B) IOPSJIOK OTPHUIATEIBHBIX YHCENI COXPAHSIETCS MPEKHUM, a
MOPSITOK HEOTPHUIIATEITLHBIX N3MEHSETCS Ha OOPATHBIIA;

T') MOPSAZIOK TEX M IPYTUX YHUCET U3MEHIETCS Ha OOpaTHBIM.

542. Jlanbl HaTypaJIbHOE YHUCIIO 71, ICUCTBUTENbHBIC YUCHA A, ..., ;.

Beraucnuts mln‘ai —cﬂ ,Te @ — cpefHee apuPMETHUSCKOE YHCEIT

1<i<n

A1, ..., Ay



543. /lanbl HaTypaJIbHOE YHUCIIO 71, IEUCTBUTEIIbHBIE YUCHIA X1, ..., X, ,
Py «oes Pn-
[TocnenoBarenbHOCTH X1, ..., X, U P1, ..., Py OTIPEIEISIIOT CUCTEMY 1
MaTepHaIbHBIX TOUYEK Ha MPSAMOMU: X; — KOOPIAUHATA, p; — BEC I-U TOUKHU
(i=1,2,3, ..., n). Yka3zaTb HOMEDP TOYKH, HanOoJIee OJIM3KO PACTIONOKCHHOM
K IIEHTPY TSDKECTH CUCTEeMBI. ECITM TaKMX TOYEK HECKOJIBKO, TO B3ATh
MO0YI0 U3 HUX.

544. Jlanbl HaTypaIbHOE YUCIIO 1, IEUCTBUTEIbHBIC YUCHA A1, ..., dj.
Ecnu B mocnenoBaTelIbHOCTH Ay, ..., 4, €CTh XOTS ObI OJMH YJIEH, MEHBIIIHHA,
4yeM — 3, TO BCE HEOTPHIIATEIbHBIC WICHBI 3aMCHUTH UX KBaJIpaTaMH,
OCTaBUB OCTaJIbHBIC WICHBI O€3 U3MEHEHUS;, B IPOTUBHOM CITydac
JTOMHOXUTE Bce uieHbl Ha 0.1.

545. «Cuurankay. [lansl HatypanbHbie n, m. [Ipeanonaraercs, 4yto n

YCJIOBCK BCTAIOT B KPYI' U ITOJIYYAOT HOMCpA, CHHUTas IIPOTHUB JacoBOM



CTpeJkH, 1, 2, ..., n. 3aTem, HaUMHas C MEPBOTo, TAKXKE MPOTUB YaCOBOM
CTPEJIKH OTCUUTHIBACTCS M- 4eJIOBEK (ITOCKOJBKY JIFOAM CTOAT IO KPYTY, TO
3a n—M YEJIOBEKOM CTOUT MEPBBIil). DTOT YEIOBEK BBIXOJUT U3 KpYra, ocie
Yero, Ha4MHasi Co CIEYIOIEer0, CHOBa OTCUUTHIBAETCS M-U YEJIOBEK U TaK
JI0 TE€X TOP, MOKa U3 BCEro Kpyra He OCTaeTCs OJIMH YenoBeK. OnpenenuThb
€ro HoMmep.

I[J'ISI PCUICHHA ITOH 3aJa4iu ITOJIC3CH CIIMCOK, COGHHHCHHBIﬁ B KOJbIO TaK,

D

KaK MOKa3aHo Ha puc. 28.

CL2 1=

G

Puc. 28



546. Jlanpl HaTypanbHBIC YUCHA 1, M, CAMBOJIBI S1, ...., S, (M < n).
[Tomyunts mocaea0BaTeIbHOCTh CUMBOJIOB:
a) Sm+1s Sm+25 coes Sns Sl oovs Sy

6) Sm+1s Sm+25 «oes Sy Sy «ee5 S15

B) Sny Si— 1y wves Smt 15 STy veey S -
547. lanbl HaTypaJIbHOE YHUCJIO 71, CHMBOJIBI S, ...., S,. I3B€CTHO, 4TO
B ITOCJIEIOBATEIBLHOCTD S, ...., S, BXOJHT 10 KpalHEH Mepe OJIMH MPOOEI.

[lycth m TakoBo, 4TO S,, — 3TO MEPBBIN 110 NOPSAKY IPOOEI, BXOAAIIMMA B
S1, ..., Sy (M 3apaHee HEU3BECTHO). BrInmonHUTh peobpas3oBanus a), 0), B),
chopMyIMpOBaHHbIE B MPEbIAYILEH 3a1a4e.

548. /lanbl HaTypaJIbHOE YHUCIIO 7, CAMBOJIBI S1, ...., S,. [[OJIydUTH TE
CHUMBOJIBI, IPUHAUIEIKALNE ITOCIIEIOBATEIBHOCTH S|, ...., Sy, KOTOPBIE

BXOIAT B 9Ty IMOCJIICAOBATCIIBHOCTD IO OJHOMY pasy.



549. /lanbl HaTypaJIbHOE YHUCIIO 71, CHMBOJIBI S1, ...., S,. [lOJIydUTH
MOCJIE0BATEILHOCTh CUMBOJIOB, COAEPKAIILYIO TOJBKO MOCIIEIHUE
BXOKJICHHSI KaX0TO CUMBOJIA C COXPAHEHUEM B3aUMHOTO MOPSIKA TUX
BXOXKJICHHUM.

550. Jlanb! HaTypanbHBIC Yucaa k, m, [, CAMBOJIBI
S1y weves Sky L1y coves by ULy nnvy Uy [1OTYUUTH MO OTHOMY pa3y T€ CUMBOJIBI,
KOTOpPBIE BXOAAT OJAHOBPEMEHHO BO BCE TPH MOCJIEAOBATEILHOCTH.

551. Jlanbl HaTypaibHOE YUCIIO 71, CAMBOJIBL 1, ...., S,. By/eM
paccMaTpuBath ClI0Ba, 00pa30BaHHbBIE BXOASAIIUMHU B MOCIEI0BATEIHLHOCTD
S1y +..ny S CAMBOJIAMH (CM. 327124y 269). Hike onuchIBatoTCS
npeoOpa3oBaHmsl, KAXKI0€ U3 KOTOPBIX CIAEAYET MPOU3BECTH TIPHU
BBITIOJIHCHUH YKA3aHHOT'O YCIIOBUS. 3aTeM MOCIEA0BAaTeIbHOCTh BHE
3aBUCHMOCTH OT TOTO, TOJIBEprajgach OHAa UM HET PeoOpa30BaHuUIo,

JOJIKHA OBITH OTPEJaKTUPOBAHA CIEAYIOIUM 00pa3oM. JIOKHEI ObITH



yJIaJICHBI TPYIIIBI IPOOEIIOB, KOTOPHIMUA HAYMHACTCS U 3aKaHYHUBACTCS
MOCJIC0BATEIBbHOCTD, a KaXK/1ash BHYTPCHHSIS TPpyIIa MpoOesIoB T0JDKHA
OBITH 3aMEHEHA OJTHUM MPOOEITIOM.

[Ipeobpa3oBanus:

a) ecJIM 00IIee KOJIMYSCTBO CJIOB OOJIBIIE SUHUIIBI U HEUETHO, TO
YIAIHTh MEPBOE CIOBO;

0) eciu TocJIeTHee CII0BO HAYMHAETCSl OYKBOM a 1 00I1ee 4rciio
CJIOB OOJIBIIIE SAMHHUIIBI, TO TIEPECTABUTH TIOCTIETHEE CIIOBO B HAYAIIO
MOCIIEI0BATEIHHOCTH, OTACIIUB €ro IPOOEIIOM OT S1;

B) €CIIM TICPBOE M IOCJICTHUE CJIOBA COBIAJAIOT M O0IIEe YHUCIIO CIIOB
0O0JIbIIIEe SAMHMIIBI, TO YAAIUTH TIEPBOE U MOCJICIHEE CIOBA, @ OCTABIIUECS
CUMBOJIBI IEPECTABUTH B OOPATHOM IOPSIJIKE.

552. Jlanbl CHUMBOJIHI S1, S2, .... I3BECTHO, YTO CUMBOIJI §; OTJIMYEH OT

TOYKH U 9YTO CPCIH S2, S3, .... HMCCTCIA XOTA OBI OJHa TO4YKa. HYCTB 81y eeeey S



— CUMBOJIBL, TPEIIIECTBYIOIINE MIEPBOM TOUKE (7 3apaHee HEM3BECTHO).
[TomyuunTs:

a) MOCNEA0BATEIBHOCTD Sy, Sp-1, -ves S1;

0) MOCae10BATENBbHOCTD S}, §3, ..., Sy, €CIH 7 — HEUETHOE, U
MOCIIEA0BATEIBHOCTb 2, S4, ..., Sy, €CIIU 1 — UETHOE.

553. Ecnu TpeOyeTcst XpaHeHHE MOCAeA0BATeIbHOCTH, YHCIIO
YJIEHOB KOTOPOW OTPaHHUYEHO CBEPXY HEKOTOPHIM U3BECTHBIM YHCIOM N, TO
MO>KHO KCIIOIb30BATh JIJISl XPAHEHHSI TIOCIIE0BATEIIbHOCTA MacCuB ¢ N
DJIEMEHTaMHU, 3aHUMasl, TAKHM 00pa3oM, MaMsITh BIYUCIUTEIIFHON MaIIMHBI
C HEKOTOPBIM 3ariacoM. JTO MO3BOJSIET 00OUTHUCH O€3 CITCKOB.

a) Bepnytbcesa k 3amaue 531, cuuras, uro n < 1000.

0) Bepnythcs k 3anade 532, cuutas, yto n < 1500.

B) Bepuytbes k 3amaue 550, cuuras, yro k < 1000, m < 1000,

/< 100.



r) Bepnytbces k 3anade 550, cuutas, uyto k +m + [ < 2000.

Crnemyer UMeTh B BHJLY, UTO €CJIM MCIIOJIb3YeTCsl HECKOIBKO TaKUX
MAacCHBOB, TO CyMMAapHBIH M3JIUIIEK 3aHATOH MaMsITH MOXKET OKa3aThCs
CITUIIKOM OOJIBIIMM JUTS TOTO, YTOOBI MOXHO OBLITO BOCIIONIB30BATHCS THM

IPUEMOM.



I'JTIABA I
3AJAYH 1O TEMAM
§ 15. Leable yucaa.

554. Jlano HarypambHOe uuciao n. Ilomydauts Bce mudaropoBbl
TPOMKHU HATypaJbHBIX YHCEN, KAXKJI0€ U3 KOTOPHIX HE MPEBOCXOIUT 7, T. €.
BCE TakWe TPOWKM  HATypaldbHBIX 4Wcen a, b, ¢, 4TO
a2+b2=c2(aSbScSn).

55S. TpeyronsHukom Ilackans Ha3bIBa€TCS YMCIOBOUM TPEYTOJIbHUK



B KOTOPOM IO KpasM CTOAT €IMHHUIBI, & KaXJ0€ YHUCIO BHYTPH DPABHO
CyMMe JIBYX CTOSIIIUX HaJ HUM B ONuKaiiiel CTpoKe CBEpPXY.

Hano natypanbHOe n. IlomyduuTs nepBble 7 CTPOK TPEYrOJbHHUKA
[Tackans.

556. [ns uucen ®dubGonayum wug, Uy, .... (cM. 3amauy 144)
cnpaseinBa Gpopmyna bune

1 (1+45Y) 1 (1-45)
” _E(TJ f(T] L k=0,1, ...

Tak xak

<1, To nmns OOJBIIUX Kk BBIMIOJHEHO MPHUOIMKEHHOE

PaBEHCTBO

:L[”\ET
u, 5l 2 .



1 (1+45)

BpIuuciauTe 1 OKPYIVIATH 10 LEJIOr0 BCE YUCHA —=

JsUo2

(k=0,1, ..., 15). Beruucnuts u,, u,, ..., ;5 10 hopmyaam
uy =0u, =Lu, =u,_, +u,_, (k=2,3,...) 1 CPaBHUTb PE3yJIbTATHI.

557. Jlano HaTypanbpHOe uncio n (n= 2). Haiitu Bce MeHbIHE 1
MPOCTHIC YHCIIA, HCTIONB3Yys pemieTo JpaTtochena. Pemerom Dparocdena
HA3BIBAIOT CJICAYIONIUI cIoc0o0. BhImuieM moapsix Bce Ieble Ynucia oT 2
1o n. [lepBoe mpoctoe uucino 2. [loguepkHeM ero, a Bce OOIbIINE YHCIA,
KpaTHbie 2, 3auepkHeM. [lepBoe u3 ocraBmmxcs yucen 3. [lomuepkHém, ero
KaK MpocToe, a Bce OoJbIINe YKcia, KpaTHele 3, 3auepkHeM. [lepBoe uncio
U3 OCTABIIIUXCS TEIEPh 5, TaK Kak 4 yxe 3auepkHyTo. [TomuepkHem ero kak

IPOCTOE, a BCe OOJIbIINE YKCIa, KPaTHBIC 5, 3a4€PKHEM U T. 1.

3.4.5,6,7,8,9,10,



558. Jlano HaTypanpHOe uncio n. C momMompo pemera paTtocdeHa
(cM. IpeaBIIYyITYIO 3a/1a4y) HaWTH YeTBEPKU MEHBIIHNX 7 IPOCTHIX YHCEl,
MPUHAISKALIUX OJTHOMY JecATKyY (Hanpumep, 11, 13, 17, 19).

559. Jlano HaTypanbHOe uucio n. HailTu Bce MeHbIue 1 yucia
Mepcena. (IIpoctoe uncio Ha3piBaeTCa YUCIOM MepceHa, eciii OHO MOKET
OBbITH MpezicTaBieHo B Buje 2 — 1, rjie p — ToXke MPOCTOe YUCIIO.)

560. /IBa HaTypabHBIX YKCJIa HA3bIBAIOT JPY>KECTBEHHBIMHU, €CIIH
Ka)KJ10€ U3 HUX PABHO CYMME BCEX JIETUTENEH Apyroro, KpOMe caMoro
9TOro yncia. Haitu Bce napsl ApyKECTBEHHBIX YMCEI, JICXKAIIUX B
nuamnas3one ot 200 go 300.

561. [lano HatypanbHoe uncio n. Cpeau uucen 1, ..., n HAlTH Bce
TaKHe, 3aMMCh KOTOPBIX COBIAIAET C MOCICIHUMHE U(PpaMu 3alnich UX
KBajpata (Kak, Harmpumep, 6> = 36, 25°= 625 u T. 1.).

562. HatypanpHOoe uuciio u3 n mudp sBISETCS YUCIOM APMCTPOHTa,

€CJIM CyMMa €ro I_[I/I(bp, BO3BCJCHHLIX B 7-10 CTCIICHb, paBHA CaMOMY YHCITY



(kak, HarpuMmep, 153 = 1P +5+ 33). [Tonyuuts Bce yncina ApMCTpPOHTa,
COCTOSIIINE U3 IBYX, TPEX U YEThIpeX UPD.

563. HazoBeM HaTypaabHOE YMCIIO MATUHAPOMOM, €CIIU €0 3aIUCh
YUTAETCS OJIMHAKOBO C Hauasa M ¢ KoHIla (Kak, Harpumep, 4884, 393, 1).

a) Haiitu Bce menpmue 100 HaTypanbHBIC YUCIa, KOTOPBIC TPU
BO3BEJICHUU B KBaJpaT JAIOT MATUHAPOM.

0) Haiitu Bce menbiue 100 dncia — maqauHIpOMBI, KOTOPHIE TIPH
BO3BEJICHUU B KBaJIpaT Tak)Ke JA0T MaJTUHIPOMBI.

564. PaccMoTpuM HEKOTOpOE HaTypalibHOE Yuciio #. Eciou 310 He
HAJIUHIPOM, TO U3BMEHUM MOPSATOK ero HU(p HAa OOPATHBIN U CIOKUM
HCXOHOE YHCIO ¢ momyyuBIuMcs. Ecnu cymMa He manuHApoM, TO Hall Heil
MOBTOPSIETCS TO KE JACUCTBUE U T. [I., TOKA HE TOJy4UTCs manuuapom. o
HACTOSAIIETO BPEMEHU HEU3BECTHO, 3aBEPIIAETCS JIU 3TOT MPOLIECC IS

JT1000T0 HATYPaLHOTO 71.



Jlanel HaTypanbHbIe uncna k, [, m (k < 1). IIpoBeputb, BEpHO JIH, YTO
JUTsL TI00OT0 HAaTypalbHOTO YKCiia U3 AMana3oHa ot k a0 | mporiecc
3aBEpIIACTCS HE MO3/IHEE, UEM MOCIIE 7 TAKUX JICUCTBUM.

565. PaccmoTpumM HekOoTOpO€ HaTypaiibHOE uKciio # (n > 1). Ecnu
OHO YETHO, TO pa3JIeJNM €ro Ha 2, "Ha4Ye yMHOXXUM Ha 3 u npubaBum 1.
Ecnu nomyueHHOe 4Kciio HE paBHO 1, TO MOBTOPSIETCS TO *Ke JIEHCTBUE U T.
1., ToKa He noxyuutes 1. Jlo HacTosIero BpeMeH Hen3BEeCTHO,
3aBepILaeTCs JIM ATOT MPoLece i Jrodoro n > 1.

Jansl HaTypaneHble uncna k, [, m (1 <k </). IIlpoBeputp, BEpHO JIH,
YTO IS JTF0OO0T0 HATYPaIbHOTO /1 U3 TUamna3oHa oT k 1o / mporecc
3aBepIIIaeTcs He MO3/IHee, YeM MOocTe 7 TaKUX JeHCTBHIA.

566. HaiiTu BCce mpoCThie HECOKPATUMBIE IPOOH, 3aKITFOUYCHHBIC
Mexay O u 1, 3HaMeHaTenu KOTOPhIX HE MPEBBIIIAIOT 7 (IpoOb 3a1aeTcst

JIByMsI HaTypaJIbHBIMHU YHCJIAMH — YUCIUTENIEM U 3HAMEHATEJIEM).



567. lano HaTypaJIbHOE YHUCIIO 7. BBIICHUTBH, MOXKHO JIN
MPEJICTaBUTh /1! B BUJE MPOU3BEACHUSI TPEX MOCIEI0BATEIbHBIX IIEITBIX
YUCEI.

568. [lano HaTypanbHOE YuCiO m. BCTaBUTh MeX Ay HEKOTOPHIMU
nudpamu 1, 2, 3,4, 5, 6, 7, 8, 9 3anmcaHHBIMH UMEHHO B TAKOM TTOPSIIKE,
3HaKU +, — TaK, YTOObI 3HAYCHHEM IOJTyYUBIIETOCS BBIPAXKEHUS OBLIIO
yucno m. Hanpumep, eciiu m=122, To NOJ0KHIET claeayronias pacCTaHOBKA
3HaKoB: 12 +34 - 5—6+ 78 + 9. Ecniu TpeOyemasi paccTaHOBKA 3HAKOB
HEBO3MOKHA, TO COOOIIHNTHL 00 ITOM.

569. [lano HatypasibHOE YK CIIO 7. [TomyduTh B mOpsiiKe BO3pacTaHUs
1 TIEPBBIX HATYPAJIbHBIX YHCEN, KOTOPbIE HE JENATCS HU Ha KaKue IPOCThIe
ymcna, kpome 2, 3 u 5.

570. Anroput™m EBknuza (cm. 3amauy 89) nomyckaer
MHOTOYHCIIeHHBIE 00001eHus1. Hampumep, Bmecte ¢ HO/J (f, ) MOXHO

BBIYMCIIATH IEJIbIE # U v Takue, uTo fu + gv = HOJI (f, ). D10 maer



BO3MOXKHOCTh HAXOJHUTh HEKOTOPOE LEJIOYUCICHHOS PEIICHUE YPaBHEHUS
BUna kx + ly = m, vae k, [, m — nienple 4ncia Takue, 4To kK U [ OMTHOBPEMEHHO
He paBubl 0, a m nenurcs Ha d = HOL(|A|, |/|). Ilycts |k|lu + |I|v = d; Torna
|klum/d + |llvm/d = m u, kak ciencrBue 3toro, k(c,um/d) + l(c,ym/d) = m,

rae ¢; =1 (=1, 2). YKaxem alroput™ HaXOKICHHUs LEIBIX YUCEN U H V,

ynosierBopsitorux fu+gv=HOJI(f, g). O6o3HaunM BpeMeHHO fuepes fo 1 g
yepes f. [lomydaembie B mporiecce mpuMeHeHusl aaroputma EBkimna
HEHYJIEBbIE OCTaTKH 0003HAYMM uepes f>, ..., f,, YACTHBIC OT JCICHHUS f) HA
fi, finafy, ..., fo1 HA f,, —4epes ay, az, ..., Ay:

fo=afi + 1o

h=ah+ [,

........................ ,

Joa E St o

S =a,f



3necb HOJI(fo, f1) = f». IlycThb a1t HEKOTOpOTO i < 7 —2 BMECTE C YUCITAMH
fi, fi+1 I3BECTHBI COOTBETCTBYIOIINE UM MHOXHUTEIH p, ¢, S, ¢ TAKUE, UYTO
fp T 119 =1, fos + fit = fix1. Torna, pa3nenus f; Ha f;+| ¥ MMOJYyYUB YACTHOE
j+1, ¥ OCTATOK f;12, MBI MOKEM BBIYHCIUTH MHOKUTENH, COOTBETCTBYIOINE
Jii2: TaK KaK fi — aiiifier = fiva, TO fo(pai18) + f1(q—aint) = fio.

TakuMm oOpa3om, JUIsT HAXOKACHUS ETBIX % U V TAKUX, YTO
fu+ gv =HOJI(f, g), Hamo mpumMeHsTh K f 1 g anroput™ EBkimaa,
paccMaTpuBasi Ha KaX]IOM IIare ero NpuMeHEeHHUs, KpoMe TeX IBYX Yuced,
KOTOPBIC PACCMATPUBAIUCH U TIPEIKJC, €IIe U COOTBETCTBYIOMINE 3TUM
YHClIaM MHOXKUTENH p, ¢ ¥ S, t. Ha mepBoMm 1miare B KaueCcTBE MHOXKHUTEIICH,
COOTBETCTBYIOIINX UCXOMHBIM yrciaM f u g 6epyrest 1,0 u 0,1. Beimonaus
JIeJICHNE U TIOJYYHMB YaCTHOE @ U HEKOTOPBIA OCTATOK, HA/I0, €CIIH OCTAaTOK
He paBeH (), BEIMUCTUTH 10 (opMyJiaM p—as, g—at MHOKHUTEIH,

COOTBCTCTBYIOIIUC MTOJTYUYCHHOMY OCTATKY. MHO)KI/ITGJII/I, COOTBCTCTBYIOIIUC



MOCNIeAHEMY HEHYJIEBOMY OCTaTKY, JaAyT PelIeHrne pacCMaTpUBaEMOT0
ypaBaenus fu + gv = HOJ(f, g).

a) Jlanbel onHOBpeMeHHO He paBHbIe () nenbie f u g. Haliti
HOA(lf], |g|) n uensie u u v, Takue, uro fu + gv = HOJ(|/|, |g|)-

0) [lanb! neneie k, [, m Takue, yTo k 1 / 0MTHOBpEMEHHO He paBHBI (),
a m nemutcs Ha HOJI(|k|, |/|). Haiiti kakoe-HUOY/Ib 11eTI0UNCIEHHOE
perieHue ypaBHeHus kx + [y = m.

B) 3aMeTHUM, YTO MPEAJI0KEHHBIN BbIIIE aJITOPUTM IOMCKA
MHOKUTENCH ¢ ¥ V MOKHO H3MEHUTH TaK, YTO YHCIIO TPEOYEMBIX UM
orepaiuil COKpaTUTCs MOYTH B MOJITOPA pa3a: U3 ABYX YHCEN U U V
noctaTouHo BerYucauTh BMecTo HOJI(f, 2) TonmbKo v, a 3aTeM onpeaenuTh u
o popmyne u = (HOL(f, g) — gv)/f- BHecTr 3TO ycOBEpIIEHCTBOBAHUE B
POTrpaMMBI, JAIOIINE PEIICHUS 3aIJaHuH a), 0).

571. [loka3arb, 4TO €CIHU X1, Y1 U X2, V> — JIBa [IEJIOUYUCICHHBIX

pelieHus ypaBHeHus kx + [y = m, TO x| — X2, 1 — y2 — LIEJIOUUCICHHOE



peuieHue ypaBHenus kx + [y = 0. BeiBecTu oTcrona, 4to eciu X, y — Kakoe-
HUOY/b LIETTIOYUCIICHHOE pelIeHne ypaBHeHus kx + [y = m, To Bce
[EJIOYHMCIICHHBIC PEIICHUS 3TOTO YPABHEHHUSI OMUCHIBAIOTCS (POPMYITaMH
x=x+Il't,y=y—k't,tne k' = kHOL(k, ), I' = I/HOL(k, [)
t=(0,%1,%2,..). Hatucarp mporpamMmy, KOTOpast O3BOJISET IPOBEPUTbH,

oOJanaer 1 ypaBHEHUE kx + [y = m pellleHUueM B IEeNbIX HEOTPUIATENbHBIX
Yrciax, ¥ eCJv 00JIalaeT, TO MO3BOJIAET IOCTPOUTH KaKOE-TO OJTHO TaKOe
pelieHue.

572. JlaHbl HaTypaJIbHOE YUCIIO k, OTHOBPEMEHHO He paBHBIC (
1esable yucna ny, ..., nx. Haiitu HOJ(|n|, ..., |nk|) w nensie uy, ..., u; Takue,
910 uiny + ... + wn = HOJ(|n1], ..., |nx|) (em. 3amauy 333).

573. lanbl HaTypajabHbIE B3aMMHO IIPOCTHIE YKcha 1, p. Mcnonb3ys
aITOPUTM, ONMCAHHBIN B 3a1a4e 570a, HAWTHU HATYpaJbHOE 7 TAaKOE, YTO,

BO-TIEPBBIX, M < p U, BO-BTOPBIX -nm NIPU AECICHUHN Ha p TAE€T OCTAaTOK 1.



574. VI3BecTHas B TEOPUHU YMCEN KUTAHCKasi TeopemMa 00 OCTaTKax
yIBepxkaaet cienyromiee. [lycts py, ...,p, — IONapHO B3aUMHO MPOCTHIE
HaTypajbHBIC YUCIA; TYCTh V = pi...p,. LIyCTh ay, ..., a;, — TaKue uesbie
HEOTpPHUIIATENIbHBIC YUCIIA, YTO d] < Py, ..., dr < p,. TOTJa CYyIIECTBYET POBHO
OJIHO 1IeJI0€ HEOTpHULIATENbHOE U < V, KOTOPOE MPH JIEJICHUHU Ha pi, 1aeT
OCTaTOK @, IPU JCJIEHUH Ha p;, TAET OCTaTOK dy, ..., IPU JCJICHUH Ha D,
naet octatok a,. (IIporecc BoccTaHOBIEHUS KA 11O €r0 OCTaTKaM ObLT
u3BecteH B Kurtae yxxe okono 2000 et Ha3aj, MO3TOMY TEOpEMa U UMEET
Takoe Ha3BaHue.) Ecnu nausl py, ..., p,, a1, ..., a, TO HA OCHOBAaHUU TOU
TEOPEMBI YUCIIO U MOKET OBITh HAMJIEHO MOCIIEI0BATENBLHOM POBEPKOH
gucen 0, 1, ..., v— 1. OgHaKo ecTh aITOPUTM 3HAYUTEIBHO O0siee OBICTPOTO
pEIICHHS ATOU 3a/1a4u, KOTOPBIM MBI chopMyIHpyeM 0e3 JoKa3aTeIbCTBA
(MMeeT CMBICH MONBITaThCS CAMOCTOSTENIBHO HAWTH JJOKA3aTENIbCTBO).

O6o3nauum vepes v; (1 <i <r) npousBeaeHUe BCeX pi, ..., Pr KPOME

Ppi» T.€. Vi = pi...piPir1...pr = V/p;. Illycts unicna w; (1 <i <r) TakoBBI, 4TO



l<w, < p, u v,w, Ipu AECICHUU HA p; IA€T OCTATOK 1 (CM. MpEeABITYLIYIO

3aja4y). Torga MOXKHO TOJIOKUTH # PABHBIM OCTAaTKY OT JICJICHUS
viwa, + ... + vyw,a, Ha v. Hatipumep, eciu p,, p,, ps, P4 PAaBHO
COOTBETCTBEHHO 2, 3, 5,7, a aj, az, a3, as paBHbI COOTBETCTBEHHO 1, 2, 4, 3,
To nosryuntes u = 59. [IpoBepka nokasbIBaeT, YTO U YAOBIECTBOPSET
ycnoBuio 3agaun: 59 <2357,
50=2[29+1=309+2=501+4=718+3.

JlaHbl HaTypaJIbHBIE YKUCHA ¥, P41, ..., Py, LEIBIE HEOTPULIATEIIbHBIC
yucnada, ..., a, (pi, ..., py — IONAPHO B3aUMHO MIPOCTHIE, a] < Py, ..., dr <
p» ). Haiitu u, ynoBieTBopsromniye copMyIMPOBAHHBIM BBIIIIE YCIOBUSIM.

575. LlenHoi npoObio (KOHEYHOH ) Ha3bIBACTCS BHIPAYKEHUE



rae by, ..., by — HarypaybHbIe uKcia. J{Js nmenHol ApoOu Takoro Buaa
UCTIONB3YIOT KPATKYIO 3a1uCh [by, by, ..., br]. Kaxxnoe monoxurensHoe,
MCHBIICC CANMHUIIBI pallTMOHAJIBHOC YUCIIO S/t MOKHO IIPpCACTABUTH LIGHHOI;'I
npoObto. [IycTs s, t — HarypanpHbIe uncna (s < f). [locne nenenwus ¢ Ha s ¢

OCTaTKOM ToJiydaercs, uto t =as +r, (a >0, 0<r<s), oTkyna

[Tonaraem b, = a, 3aTeM 3TUM K€ CIIOCOOOM MPEOOpazyeM /s U TOTydaeM
b,, u T.1. BugHo, 4T0 b, ..., by — 3TO MOCIEAOBATEILHOCTh YaCTHBIX,

BO3HHUKAIOIIHUX B MPOILECCEC MPUMCHCHHUS K S U [ allTOpUTMA EBKJ’II/II[a (CM.



3amauy 89). Utak, nmycts s/t = [by, ..., bi]. JlonoTHUTETEHO pacCMOTPUM
HernHeie Apoou [by], [bi, b,], ..., [b, ..., bi.1], 3HAUEHUS KOTOPBIX
Ha3bIBAIOTCS TOAXOAALIMMHU ApoOsMu uucia s/f. O003HaYMM HECOKpAaTHMBbIE
(dbopMBI MOAXOASIIUX IPOOeH uepes pi/qi, ..., Pri/qk.- llogxomsimue npobu

06J'Ia,[[aIOT CJICAYHOIMUMMHA BA)KHBIMH CBOMCTBaMH:

S , 1 .
DE-Lle i=1, k-1
L q;| 4,
2) ecyu ISt HEKOTOPOH IpOOH 1/v M IOIXOIAIICH TPOOH Li
q;
BBITIOJTHEHO
s ul _|s p,
s_ul|s_p
t vl |t gq,
TO V>q;.

CaoiictBa 1), 2) UCMIOJIB3YIOTCS B PEIICHUH pa3HOOOPa3HbIX

NPaKTHUYECKUX 3a/a4, TpeOYoIUX noa0opa i JaHHOTO PALMOHAIBHOTO



YHClia XOPOUIeTro MpUOIMKEHUS B BUAE IPOOH CO CPaBHUTEIHHO
HeOOoIbIIUM 3HaMeHaTeneM. [IpruMepoM MOXKET CITy>KUTh 3a/ladya pacuera
3yOuaToii mepenadyn, CoCTosAIeH u3 NByX mecrepeH. [lepenaroanoe yucio
JIOJDKHO OBITH OJIM3KO K 3aIaHHOMY 3HAYEHHUIO, M IIPH 3TOM YHCIIO 3yOheB
KaXXI0W U3 HIeCTepEeH He MOXKET MPEBBIIIATh HEKOTOPOI yKa3aHHON
rpaHuubl. [ penieHus Takoro poja 3aaad MoJie3Hbl CIETYIoIne
COOTHOILIEHUS JJIsl YMCTUTENIeH U 3HaMeHaTellel OIXOIAIINX JPOoOeii:
pi=1; p2=b2; pu=bupni1t pua, n=3,4,..,k-1
ql=b1; q>= b1b2+1; qn= bnqn_1+qn_2, n= 3, 4, k=1 *)
*) Jloka3aTeabCTBO ATUX COOTHOIICHUH U CBOMCTB 1), 2) MOYKHO HalTH,
Hanpumep, B kaure [50].

Hanucars nporpaMMbl BBITIOJHEHUS CAEAYIOIINX 3a1aHUi. JlaHbl
HaTYypaJIbHBIE S, f (s < ?)

a) [Mony4unTs Bce moaxoAsme npodu uncia s/¢ (ykazaTrb Ux

YUCIIUTCIIN U 3HaMeHaTeJ'H/I).



0) Cunrasi, 4TO TOMOJHUTEIIBHO JaHO HATYpaJIbHOE k, BBISICHUTD,
CYIIECTBYIOT JIM TaKWE TOAXOISAIINE IpOoOH Yncia §/¢, YUCITUTENN U
3HAMEHATEJM KOTOPhIX MeHbIIe k. Eciu Takue moaxosiue 1poou
CYILECTBYIOT, TO MMOCTPOUTH MOCJIEAHIOO 1O MOPSIAKY (yKa3aThb ee
YUCJIUTENIb U 3HAMEHATENh), a TAK)KE YKa3aTh MOJIYJIb PA3HOCTH YHUCIIA 7/S U
HaWJIEHHON TOAXOASIICH 1poOH.

576. [lanbl HaTypaJibHBIC YUCIA A1, ..., d19. I[pEATOIOKUM, YTO
umerorcs 10 TUps BECOM a,.. ., a,p. O003HAUUM Yepes ¢ YHUCIIO CIIOCOO0B,
KOTOPBIMH MO>KHO COCTaBUTH BeC K, T.€. C;— 3TO YMCIO PEIICHUI YpaBHCHUS
a,x,t...+apx,0= k, rae x; MoxxeT mpuHUMaTh 3Hauenune O w1 (i =1,...,
10). ITomy4auTs cq,. .., Cy.

577. JaHbl HaTypaJIbHBIE YHUCIIA dj,. .., d;o. [[pEANOT0KUM, YTO
umerorcst 10 BUIOB MOHET JOCTOUHCTBOM d,..., d,o. O003HAUUM depes by

qucjio CHOCO6OB, KOTOPBIMU MOXHO BBIIIIATUTb CYMMY k, T.C. bk —3TO YHUCJI0



PEIICHUI YpaBHEHUS a X +. ..+ 0X 0= k, TII€ X; MOKET PUHUMATH IICIIbIE
HeoTpHIaTeNIbHbIC 3HaUCeHUSI. [10ayduTs by, ..., by.

578. lano HatypanbHoe uncio n. Kak HauMEHbIIUM KOJIUYECTBOM
MOHET MO>KHO BBITUTATUTH 7 Koreek? [Ipeanonaraercs, 4To B JOCTATOYHO
0OIBIIOM KOJUYECTBE MMEIOTCS MOHETHI JOCTOMHCTBOM B 1, 2, 3, 5, 10, 15,
20 u 50 xom.

579. Jlano natypansHoe uncio n (n=5). [lomyuuTs Bce mATepKu
HaTypaJIbHBIX YUCEII X1, X2, X3, X4, X5 TAKUE, UTO X12 X22 X32 X4=2 Xs U X +... T
X5 = n.

580. [Tano HaTypanbHoe uucio n (n <99). [lonyunuts Bce ciocoObl

BBITJIATHI CYMMBI 7 C IOMOIIBE0 MOHET TOCTOMHCTBOM 1, 5, 10 1 20 xom.



§ 16. Cucrembl cCHHUCTIEHUSA

581.1TomyunTh MOCIENOBATEIBLHOCTS dy, dk 1, - ..,do JECATUIHBIX
wudp uncna 2°%°, T.e. TAKYIO LENOYHCICHHYIO [OCIEI0BATEIBHOCTD, B
KOTOPOH KaKJblil uJieH d; ynosieTBopseT ycinosuio 0 < d, <9u,
IOIIOJIHUTEIIBHO, dk‘IOk + dk_l'IOk'l-l- ot do=2200.

582. [ToxyunTh IOCTIEAOBATENBHOCTD d.1, d-3, ..., dx NTECATUIHBIX
mdp anca 2%, T.e. TAKYIO [ETOUNCICHHYIO OC/IEIOBATEIFHOCTD, B
KOTOpPOH KaXK/blil 4iieH d; ynoBieTBopseT ycioButo 0<d;, <9 u,
IOIIOJIHUTEIIBHO, d, 107"+ d_2'10'2+ ot d_k'IO'k =200

583. ITomyuuTh MOCIENOBATEIBLHOCTS dy, dk.1, ..., dy ACCATUIHBIX
udp gucma 100!, T.e. Takyro ETOUYHCICHHYIO MTOCIEI0BATEILHOCTD, B

KOTOPOH KaKJblil uiieH d; ynosieTrBopseT ycinosuio 0 < d, <9u,

JOMOJIHUTEIIBHO, dj'1 ok + di1’1 o5+ .+ dy=100!.



584. ITomyunTh MOCIENOBATEIBLHOCTS dy, dk 1, ..., dy ACCATUIHBIX
udp yucna:

a) 1001+2'%;

b) 1001-2'",
T.€. IOJIYYUTh TAKYyIO IEIOUYUCICHHYIO TOCIEA0BATEIbHOCTh, B KOTOPOH
KaXIbIil wWieH d; ynoBneTBopseT ycioBuio 0 < d; < 9u, JONOIHUTENIBHO,
dk‘10k+ dk_l‘lOk'1+ ... +dy paBHO 100!4+2'% ynu coorsercraenno 100121

585. lano HatypasibHO€ 4yuciiO p. [loyduTs 1BOUYHOE
MpEeJICTaBICHNE YHCIIA p B BUJIE TIOCIEI0BATEIILHOCTH Ay, . .., dn HYJEH U
enuHHI TakoH, uto p =a, 2" +...+a, [2+a, (a,?0).

586. Jlanb! HaTypanbHBIC yncaa p U g (g2 2). [lonyunts g-uaHoE
MpEeJICTaBICHNUE YHCIIA p B BUJIE TAKOW MOCIE0BATEIBHOCTH Ay, . . ., dy LETBIX
HEOTPHIATENBHBIX YKcel uTo a; < ¢ (i=0,..., n) u p=a, ¢"+...+ ai g+ao

(an?0)



587. [lanbl AeiCTBUTEIBHOE YHUCIIO X U HaTypajdbHOE yncio ¢ (0< x
<1, g= 2). Iloxy4uuts na1h HUdp g-UIHOTO MPECTABICHUS YUCIA X, T.C.
MOJIYYUTh MOCIEA0BATEIbHOCTD LIENIbIX HEOTPUIATENbHBIX d_1,..., A5 TAKYIO,
qro x=a.; ¢ ' +...+ asq +r, 0< a,<g-1, r< q .

588. Jlano natypanbHOe uncio p. [lomyduTs Mociaea0BaTenbHOCTh
ao,. . .an , KOKIBIN WieH KoTopoil paBeH —1, 0 unu 1, Takyro 4to
p=a,3" +..+a B+a, (a,70).

589. /lanbl HaTypaJIbHOE YUCIIO 71, IIEJIbIE YKCTA o, .. ., dyn , TAKUE,
YTO KXKI0E @i PaBHO HYIIIO WM enuHule U a,Z0. [TocienoBarensHOCTh
ao,.. ., Gy 33Ja€T TBOMYHOE MPEACTABICHUE HEKOTOPOT'O IEJIOT0 Yncia
p=a, 2" +..+a, [2+aqa,.lonyunts nocne10BaTeNIbHOCTb HYJIEH U
€IMHMII, 33JIA0LIYI0 TBOMYHOE MPEACTaBICHUE:

a) uncna p+1;

b) uncna p—1;



¢) uncna 3p.

590. [TonyuuTh BCe MEHBIIINE 10° HaTypaJIbHbIE YHCJIa, KOTOPbIE
SABJISIFOTCS TAJTUHAPOMaMH (CM. 3a/1auy 563) Kak B IECITHYHON TaK U B
IBOMYHOM CHUCTEMAX.

591. [Jano HatypasibHOE unciio m. HailTu Takoe HaTypaabHOE 7, 4TO
JIBOMYHAS 3aMKCh /1 MOITY4YAEeTCs U3 JBOMYHON 3aIIUCH M U3MEHEHUEM
nopsiaka nudp Ha 00paTHBIN (m 33aHO B IECATUYHON CUCTEME, U 1 HAJ0
TaK)Ke MOJYYUTh B JECATUYHON CHCTEME, HapUMep, i1 m=6 MoIy4aeTcs
n=3).

592. JTano HaTypanbHOE uncio n. Tpedyercs MmoayduTh
MOCIIE0BATEIbHOCTh, KOTOPAasi COCTOUT U3 HYJIEH U ceMepok U oOpa3yer
JECATUYHYIO 3alUCh HEKOTOPOTO HATYpPaJIbHOTO YKCIIa, ACISAIIErocs Ha 7.

(Bocnonb3oBaThCst TEM, UTO B YMCJIOBOM MOCJIEIOBATEILHOCTH 7, 77,
777, ... 00s3aTENBHO HAWIYTCS IBA YiCHA, NAOIIKE MPU JEICHUH Ha 1

OJAHH U TOT K€ OCTaTOK.)



593. JTano HatypansHOe uncio m (m<27). [loayduTs Bce
TpeX3HauHbIe HATypallbHbIE YUCIIa, CyMMa [U(P KOTOPHIX PaBHA 7.

594. [lonyunTs Bce 1mecTU3HAaYHBIE cHacTianBble HOMepa. (IIpo
1[eJI0€ YUCIIO 1, yIOBIETBOpstoliee ycioBuio 0< n < 999999, roopsr, 4yTo
OHO TMPECTaBISAET COOOM CUACTIUBBIA HOMED, €CIIU CYMMa TPEX €ro MEPBBIX
U@ p paBHA CyMME TPEX €ro MOCIeTHUX NU(dp; €CIIM B YHCIIE MCHBIIIS
nrecty udp, TO HEIOCTAIOIINE HadyadbHble UGPBI CYUTAIOTCS HYISAMU ).

595. JlaHpl B3aMHO MPOCTHIE HATypaJIbHBIE YnCIa p, g (p<q). HaiiTu
MEePUOIUYECKYIO U HETIEPUOANYECKYIO YaCTH (JBE MOCIEI0BATEIHLHOCTH
O/IHO3HAYHBIX HEOTPUIIATEIbHBIX YHUCEN, Pa3ACIICHHBIX YUCIOM —1)
JECATUYHOMN ApoOH, paBHOU p/q.

596. ITomyunTh BCE YETHIPEX3HAUHBIE YHCIIA B 3aIIUCU KOTOPBIX HET
JIBYX OJTMHAKOBBIX ITUQD.

597. Jlanbl HaTypabHBIC YUCHA 11, M, HEOTPULIATEIbHBIC 1IeJIbIE

YUCHA A, Am.1,-. .., Ao TAKAEC, YTO Ay Am.]...do — 3aMACH 71 B HEKOTOPOU



CHUCTEME CUHMCIICHHS (CPEIH A, Am.1,- - ., Ao MOTYT OBITh ¥ YHCIIA, OOJIBIITHE
JEBSTH, — 3TO OyJIE€T 03HAYaTh, YTO OCHOBAHHE CHCTEMbI CUMCIICHHS
3aBeZIOMO OoJiblie AecsaTu). Tpedyercs onpeneaTuTh OCHOBaHUE
HCIOJIL30BAHHOM CUCTEMBbI CUHCIICHUS.

598. /lanbl HaTypaJIbHOE YHUCIIO 71, IEUCTBUTENBHBIC YHUCHA d,..., dy
(a; %0, i=1,..., n). 3HaKU YUCEN B KAXKAOU U3 TPOEK 4, di+1, di+2 (i=1,..., n—2)
MOTYT 00pa30BaTh OAHY U3 CIEAYIOMNUX KOMOUHaMi: + + +, ++— +—+,
+—— —++ —+— ——+, ——— [lonyuuts nensie by,...,b7;, paBHBIC
KOJIMYECTBAM BXOKJIEHUU B MOCIEAOBATEIBHOCTD dj,..., dy YKA3aHHBIX
TPOCK aj, di+1, Ai+2, C TOW WIIM MHOM KOMOWHAITMEH 3HAKOB.

599. B nmocnemoBaTenbHOCTH ASHCTBUTEIBHBIX YHUCET dg, d1,..., A10

BBIOpPATH MMOCJIEI0BATEILHOCTh Ay Ay sy Ay (0= 1< ix<...<ik=10), s
KOTOpO# 3HaueHue sin(a, +a, +...+a, ) ABISCTCS HAMOOJIBIIMM.

(ITepeGpath Bce MOANOCIEI0BATEIBHOCTH JAHHOM MTOCIIEI0BATEIBHOCTH



MyTeM pacCMOTPEHUS BCEX MocleoBareabHocTelt by, by,..., bjo U3 Hynel u
€VHMUIIL: a; BXOJUT B MONOCIEA0BATENbHOCTE, eciu bi=1. Mcnonp3oBaTh
petenue 3ana4uu 589a.)

600. /Tano HaTypaJbHOE YUCIIO /1; IPEICTABUTh €TI0 B IBOUYHO-
NecITHUHOM cucteMe cuncienus. [locnennee o3Hayaer, 4To Ha/I0 MOTYYHUTh
MOCIEA0BATEIbHOCTh ABOUYHBIX UG — HyJIeH U €IUHULL; IPH 3TOM
NepBbIC YEThIPE ABOUYHBIC ITUGPHI AAIOT 3aMKCh (B BUJIE IBOUYHOIO YHCIIA)
nepBoH (cTapiieii) AecaTHIHON UGPBI YKUCIIA /1, CICTYIONIUE YEThIPE
JBOUYHBIE U(PBI — 3aMTUCh BTOPOH JECATUIHON U(PBI uncia n u T.1.
Takum oOpa3om, oO1iee YUCIIO ABOUYHBIX U(P JOIKHO ASTUTHCS Ha
yetbipe. [Ipumepsl: ecau n =93, TO ABOMYHO-JECATHYHAS 3aMUCh 1 €CTh
10010011; ecnu n=607, To — 011000000111 u T.x1.

601. [Tans! HATYpaTbHOE YUCIIO M1, TBOMYHBIC TUDPHI by,..., D, .

PaCCManI/IBaH IOoCJICO0BATCIIbHOCTD bl,. . b4m KakK 3alluCb HCKOTOPOI'0



HATypaJbHOTO /1 B IBOUYHO-JICCATHYHON CUCTEME (CM. MPEIBIIYIIYIO
3a/1auy), HAUTH HATypaJIbHOE 71 B JCCATUIHON CHCTEME.

602. [Toka3ath, 4TO 11000€ HATYpAILHOE YUCIIO /2 MOKHO
€IMHCTBEHHBIM CIIOCOOOM MPEACTABUTH C TOMOIIHIO0 HEKOTOPBIX IIEITBIX
HEOTPHUIATEIBHBIX d,..., dsB BUne dy(s+1)+ d;s!+...+ d 2!+ dy npu
ycnoBud, uto 0 < di < i+l, i=0, ..., s, dZ0.

JlaHo HaTypaJlbHOE YKCIIO /; HAUTH COOTBETCTBYIOMME dy, ds. 1, ...,
do.

603. B xauecTBe OCHOBAHHS O3UI[HOHHON CHCTEMBI MOYKET OBITh
B3STO OTPHUIATENILHOE IIeJI0€ Yrcio. Harmpumep, MOXKHO pacCMOTPETh
cucreMy ¢ ocHoBaHueM —10. JIroboe 11e10e 7 e IMHCTBEHHBIM 00pa3oM
IIPEJICTABISIETCS B BULE CYMMBI dy (—10)°+ a1 (—10) ' +...+ a1(=10)+aq, TIe
0<a;<9,i=0, ..., s. I3 ckazaHHOTO CJIeAyET, UyTO JII0OOE 1EI0e 7
3aIIMCHIBACTCS B CHCTEME ¢ OCHOBaHMEM —10 B BHJE 11€JI0T0 yncia 0e3

3HaKa ds ds-1, ..., A140.



Jano nenoe uncio 7. [TocTpouTs NpeAcTaBiICHUE 71 B CUCTEME C
ocHOoBaHMEM —10, T.e. HAUTH COOTBETCTBYIOIIME Ay, ds.1, - .., Ao

604. PaccMOoTpHM MOCIEA0BATEIBHOCTD HATYPATBHBIX YUCET Wy, W1,
..., 00pa30BaHHYIO MO CIAEAYIOMEMY 3aKOHY: Wo=1, W1=2, W= Wi1+ Wi
(=2, 3, ...). DTa mocnea0BaTeIbHOCTh — CABUHYTAS IMOCIEA0BATEILHOCTD
yucen Gubonayun (cM. 3amauy 144) wo=u,, wi=u3, Wr=ua.
ITocnepoBarenbHOCTH Wy, Wy, ..., —3T0 1,2, 3,5, 8,13, 21, ... Jloka3ars,
4TO JTF000E HATYPATBHOE 72 MOXKHO €MHCTBEHHBIM CIIOCOOOM TPEJICTaBUTH C
MOMOIIbIO HEKOTOPBIX HEOTPULIATEIBHBIX LEIbIX by,..., by B BUAC byw+ by
Wi t...+ bowo tipu yenoBuu, uto 0 < b;< 1, =0, ..., t, bz 0. [Ipu sTOM 11BE
€IUHUIIBI HE MOTYT CTOSTh psaoM: eciu bi=1, 1o b;+1=0 (i=0,..., -2).

JlaHo 1e5ioe HEOTPUIIATEIILHOE YHCIIO /; HAUTH COOTBETCTBYIONINE
by, b, ..., bo.

605. «Pumckue uudpoui».

a) [IpoBepuTs, MpaBuiIbHA JIU 3aITUCH YKCIIA PUMCKUMU [TUBPaMH.



0) 3anucaTh JaHHOE YMCIIo U3 Auana3zoHa ot 1 g0 1999 pumckumu
nudpamu.
6) [lepeBecTu uyncio, 3anMcaHHOE PUMCKUMU IUppamu, B

ACCATUYHYIO CUCTCMY.



§ 17. 'eomeTpust

606. [lanb! AcHiCTBUTEILHBIC TTOJI0KUTEIbHEBIC YUCaa a, b, ¢, d.
BBIsSICHUTE, MOXHO JIM IIOCTPOUTH YETHIPEXYTONBHHUK C TAKIMH JTTHHAMH
CTOPOH.

607. Jlano aeiicteutensHoe uncino @ (0 <@ < 71). U3 touku (1, 1)
MO/ YTJIOM @ K MpsiMOi x=1 BBIMyIIIeH CBETOBOM Jiy4 (puc. 29, a — 29, b).
Haittu Touky ocu opivHAT, B KOTOPOM JIyd HaJgaeT Ha 3Ty OCh.

Ecm @ <71/4, 10 My4 cHa4Yaa OTPasHTCs MO 3aKOHY «yToJl MaICHUs paBeH

YTy OTPasKEHUsD» OT OCH a0CITHCC.

Puc. 29



608. Jlanb! geiicTBUTEIBHBIC YKCTA X1, V1, X2, V2 (X17X2), KOTOpPBIE
OTIPENIETISIOT IBE TOUKU A(X1, 1) B B(x2, »). Ha ocu aGciuce HallTH Takyro
TOYKY, CyMMa pPacCTOSIHUMA OT KOTOPOH 710 TOUEK A U B — HauMeHbIas 11t
BCEX TOYEK 3TOU OCH.

609. [lanb! nelicTBUTENbHBIE YKCIA X, V. BBIUUCINTD paccTOSHUE OT
TOYKH TIJIOCKOCTH ¢ KOOpAWHATAMHU (X, V) 10 TpaHMIIBI KBaaparta *) ¢
BEpILMHAMU:

a) (-0.5,-0.5), (0.5, 0.5), (0.5, 0.5), (0.5, -0.5);

6) (0, 0), (0, 1), (1, 1), (1, 0).

*) To ecTb MUHUMYM PacCTOSTHUM OT JAHHON TOYKHU J0 TOYEK I'PaHULIbI
KBaJpaTa.
610. J[anbl HATYpaIbHOE YUCIIO 71, LEJIBIC YUCIIA X1, V1, X2, V2, «- -5 Xn,

Vn. I3BECTHO, YTO TOYKH py, ..., pn C KOOPAUHATAMH (X1, V1), (X2, 12), .., (Xn,



Vn) IONApHO pa3nuyHbl. [1ycTh TOUKA p; ylaneHa oT Hayajia KOOpAUHAT Ha
paccrostaue i (i=1, ..., n). Ilyctb R = max(ry, ..., 7).

a) Cpemu TOYCK py, ..., Pn BBIOPATh KaKyIO-HUOYAb OIHY pi, AJIS
KOTOPOH #i=R; yKa3zaTh KOOPJIWHATHI BHIOPAHHOI TOUKH U PACCTOSHUE OT
9TOM TOYKH JI0 Hayasla KOOpJUHAT.

0) Cpenu To4ek pj, (1 <i<n)mist KOTOpPBIX 7i=R, BEIOpATH TeE,
KOTOpBIe 0071a/1a10T HauMeHbIIel adciuccoi. Ecnu Takux Touek Ooublie
OJTHOM, TO BBIOPATh U3 HUX TOYKY, KOTOpast UMEET HauOOJIBIIYIO OPANHATY.
VYkazare HOMep BHIOPaHHOW TOYKH.

611. Jlanbl AeiCTBUTEIbHBIC YUCTIA A1, ..., d50. ITH YHCIa
OTIPENETISAIOT 25 HHTEPBAJIOB YUCIIOBOU OCH: (a1, a2), (a3, as), ..., (a9, aso).

a) Mmerot nu Bce JaHHBIE MHTEPBAJIBI 001Me Touku? Ecin aa, To
yKa3aTh KaKylo-HHOY/b U3 3TUX TOYECK.

0) SIBngercs a1 UHTEPBAIOM O0BbEIUHEHNE JAHHBIX HUHTEPBAIOB?

Ecmu Jla, TO YKa3aTb KOHIIbI 9TOTO MHTCPBAJIa.



B) Ykazath yncio i (1<i<25) takoe, 4To 00beIMHEHHUE JTaHHBIX
MHTEPBAJIOB MOXHO MPEICTAaBUTH B BUJE I HETIEPECEKAIOIINXCS UHTEPBAJIOB.

r) IMeroTcs 1 TOYKHM YUCIIOBOM OCH, IPUHAUICKAIIME TTO KpaitHen
Mepe TpeM KaKuM-HHOYb U3 JaHHBIX HHTepBanoB? Ecnu fa, To yka3arh
KaKyI0-HUOY/Ib U3 3TUX TOYEK.

612. JlaHbl AEHCTBUTEIBHBIC YUCTA X1, .., XI5, Vs «-+s V155 Fly - -5 F15.
BbIsiIcCHUTB, €CTh JIM Ha TUIOCKOCTH TOYKa, MPUHAAJIEKAIAs BCEM KpyTaM cj,
..., C15, TJI€ Cj UMEET IIEHTP ¢ KOOPAUHATAMM Xj, Vi U paguyc ri (i=1, ..., 15).

613./laHbl JEHCTBUTENBHBIC YUCHA X1, V1, X2, V2, ..., XI5, V15, KOTOPBIE
paccMaTpHUBAIOTCS KaKk KOOPAUHATHI (X1, V1), (X2, V2), ..., (X15, V15) TOUEK HA
IUIOCKOCTH. BBISICHUTE, BEPHO 1K, UTO JIJIS KQXK/I0M U3 3TUX MSATHAALATH
TOYEK HAWJETCs IpyTas, Takas, 9YTO BCE OCTABIIMECS TPHHAIIATH TOYCK

JIEXKAT M0 OJAHY CTOPOHY OT MPSAMOM, MPOXOJSIIEN YEPE3 ATU JIBE TOUKHU.



614./laHbl 1I€TIBIE YKCHA X1, V1, X2, V2, - -.» Xn, Vn. BBIICHUTB, HAUTYTCS
JI CPEeId TOYEK C KoopauHaTaMu (X1, V1), (X2, V2), - .., (Xn, Vn) YETBIPE TAKUX,
KOTOPBIC SIBIISIIOTCS BEPIIMHAMHU KBaJpaTa.

615./lanbl 1IeBIC YUCHA X1, V1, X2, V2, X3, V3. I3BECTHO, UTO TOUKH C
KoopauHaTamu (X1, V1), (X2, V2), (X3, 3) ABIAIOTCS TPEMs BEPIIMHAMHU
HEKOTOPOTO MpsIMOYToibHKUKA. HaliTH KOOpAMHATHI 4YeTBEPTON BEPILIUHBI.

616.ITpssmast Ha TUIOCKOCTH MOYKET OBITh 3a/1aHa YpaBHEHUEM
ax+by+c=0, rne a u b oqHOBpeMEHHO HE paBHbI HyM0. bynem
paccMaTpuBaTh IPSIMBIE TOJIBKO € HEIBIMU Koddduimentami a, b, c. [lycteb
JaHbl KO3 OUIMEHTHI HECKOJIBKUX MPAMBIX: a1, by, ¢1, az, by, €2, ..., Gn, by,
Cn.

a) OnpenenuTh, UMEIOTCS JIU CPEAU ITUX MPSMBIX COBIIA/IAIOIINE
WM TTapaJijieNIbHEIC.

0) OnpenenuTb, UMEIOTCA JIM TPU MPSMBIE, TepeceKarolrecs B

OJTHOM TOYKE.



B) OnpenenuTtsb, HaXOASTCS JIU TaHHBIE MPSMBIE B 001IIEM
nonoxkeHud. (IIpsiMbie HaxoaATCS B OOIIEM MOJIOKEHHUH, €CJIU BCE OHU
pa3Iuy4Hbl, HUKaKUe JABE U3 HUX HE MapajuiebHbl U HUKAKUE TPU HE
NIEPECEKAIOTCS B OJHON TOUKE. )

617.OKpy>XHOCTb Ha TJIOCKOCTH MOKET OBITH 3a7jaHa KOOPUHATAMU
X, y ee IeHTpa U paaunycoM 7. [IycTh TaHbl COOTBETCTBYIOIINE
XapaKTEPUCTUKU HECKOJIBKUX OKPYKHOCTEH: X1, V1, F'l, X2, V2, ¥2, - -5 Xny Vn, 'n

a) OnpenenuTb, UMEIOTCS JIU CPEIH 3TUX OKPYKHOCTEH TpH

MOTAPHO MEPECEKAIOLTUECS.

0) HaiiTu cpeau sTux oKpy>KHOCTEW BCe YeAMHEHHbBIE OKPY>KHOCTH,
T. €. TaKHe, KOTOpPbIe HE UMEIOT OOIIKUX TOYEK HU C OAHON U3 OCTAIBHBIX
OKPYXXHOCTEH, He JIe)KaT LIEJTMKOM BHYTPHU U HE 3aKII0YAIOT BHYTPHU ceOs

KaKOW-Tr00 M3 OCTaThHBIX OKPYKHOCTEH.



618.PaccmarpuBarorcs TpH Jiy4a, IpOBEACHHBIE B INIOCKOCTH U3
touku O. YTIIbI MEKIY COCETHUMH JTydamMu paBHbl 2 71/3. Ha naydax
BbIOpaHbl TOUKU A, A2, A3, U U3 3TUX TOYEK KaK U3 LIEHTPOB MPOBEICHBI
OKPY>KHOCTH, Ipoxoadiue yepe3 Touky O. Cuntasi JTaHHBIMU PacCTOSHUS

A0, A>0, A30, BBIMUCTUTH TUIOIMAIL GUTYPHI, H300pakeHHO Ha puc. 30

9

a. JIns Berancienus pa3ouTh pUrypy Ha 4acTH Tak, Kak MOKa3aHO Ha PHUC.

30, 6.

Puc.30



619. Dra 3amaua ABIsSETCA 000OIICHUEM TIPEABIAYIICH.
PaccmarpuBaercst n mydei, MpoBeaeHHBIX B INIOCKOCTH U3 ToUku O (n=2).
VYTl MEKIY COCETHUMH JTydaMu paBHbl 2 71 /n. BHOBB Ha Jydax
BBIOUPAIOTCS TOYKU A1, ..., Ay 1 IPOBOASTCA COOTBETCTBYIOIINE
okpyxHocTH. Cuntast fJaHHBIMU pacctosinus 4,0, A,0, ..., A,O, BBIYUCIUTD
IoImaab (GUrypbl, aHAIOTUYHOM OMMCAaHHOW B TIPEABIAYIIEH 3a1aue.

620. MennaHoil MHOXKECTBA, COCTOAIIETO U3 YETHOTO YKCia TOUEK
IUIOCKOCTH, HUKaKUe TPU U3 KOTOPBIX HE JIeKaT Ha OJHOM MPSIMOH,
HA3BIBACTCS MPsiMasi, COSAMHSIONIAS IBE TOUKH MHOYKECTBA, C 00CHX CTOPOH
OT KOTOPOM JIEKUT PaBHOE YUCIIO TOYCK.

JlaHbl AeiicTBUTEIbHBIC YUCIA X1, V1, X2, V2, - .., Xn, Vn (H—HEUETHOE
ymcio). HaliTu uncino meanan MHOECTBA TOYEK C KOOpPAUHATAMHU (X1, V1),
(x2,32), -+, (Xn, Yn) B IPEANOTOKEHUH, YTO HUKAKUE TPU TOUKU ITOTO

MHO’KECTBA HE JIEKAT HAa OAHON NMPSMOM.



621. [lanbl AcHcTBUTEIbHBIC YUCaA @, b, ¢, d. BBISCHUTH, MOXKHO JIH
MPSIMOYT'OJIBHUK CO CTOPOHAMH d, b IIETUKOM YMECTHUTH B IIPSMOYTOJIbHUKE
CO CTOPOHAMH ¢, d (B OTIMYHE OT 3a/1a4u 55, 3/1eCh HEe 00s3aTenbHa
B3aUMHas MMapaieIbHOCTh CTOPOH).

622. Jlanbl AcHCTBUTEIbHBIC YUCHA a1, by, ¢y, az, ba, Ca, ..., an, by, Cy.
DTa MocieI0BaTeIbHOCTh OMPEEIAET Ha TUIOCKOCTH 71 KBaIPAaTOB CO
CTOpOHAMHU, TTApAIUIETBHBIMH OCSM: dj, b; — KOOpAMHATHI IIEHTPa KBaApara,
¢j — JUTMHA ero CTOPOHHI (I =1, ..., n). Onpenenuts mwiomanb Gurypsi,
00pa3zoBaHHOM Bcemu KBajpaTamu (puc. 31).

3/1ech MOXKET OKa3aThCs TOJIC3HBIM MPEBAPUTEIHHOE PEIICHUE

CIemyIoNIeH 3a1aun.



CTOpOHBI JBYX NPAMOYTOJbHUKOB NIapAJUIEIbHBl KOOPANHATHBIM
ocsM. Kaykaplii n3 MpsAMOYTOJIBHUKOB 3a/1aH YETBIPbMsI IEHCTBUTEIIBHBIMU
yHcliaMu — JByMs a0cuyccaMy U AByMs opAuHataMu. [IpencraButs Ty
4acTh NIEPBOT0 NPSIMOYIOJIbHUKA, KOTOpask HE ITOKPBIBACTCS BTOPBIM
IPSMOYTOJIBHUKOM, B BUJIE€ 00BEINHEHHSI HECKOJIBKUX MPSMOYTOJbHUKOB,

HC HAKJIAJIbIBAIOIMUXCA APYT HA ApyTra.

seeeeeaee

Puc. 31

623. [lanbl nelicTBUTENBHBIE YKCTA X, V. B TpeyronpHuke,

BepIImHaMu KoToporo ciayxkat Touku (0, 0), (0, 1), (x, y), HaiiTH TOUKy (s



oTpezieNieHus €€ KOOPAWHAT pa3peniaeTcs UCIOIb30BaTh METOIbI
NpUOIMKEHHBIX BHIYUCICHUI ), CyMMa pacCTOSIHUM OT KOTOPOH A0 BEPILUH
TpeyroibHHKa MUHUMalbHA. 13BecTHO (Teopema llITeitnepa), uro ans
TPEyroJbHHKA C yrilaMu, He nmpeBocxoasmumu 2 71/3 (1. e. 1200), 3Ta TOYKa
coBIaaaeT ¢ Toukoit Toppuuesiu, T. €. TOUYKOM, U3 KOTOPOH BCE CTOPOHBI
TpeyroJibHUKa BUIAHBI 1101 yriiom 2 71 /3. Eciu ske B TpeyroJibHUKE HMEETCsI
yroJ, 6oabmmuii 2 71/3, To pemenneM 3aaaun OyaeT BEpIIMHA STOrO yria.

624. Jlanbl A€HCTBUTEIBHBIC YUCTA X1, V1, X2, V2, + ..y Xny Vn.
U3BecTHO, UTO TOYKH p1, P2, ..., Pn C KOOPAUHATAMH (X1, V1), (X2, V2), ..., (Xn,
Vn) TIOMIAPHO PA3IMYHBI. PacCMOTpUM 3aMKHYTYIO JIOMAHYIO P P2...Pn.

a) BepHo 11, 4TO JIOMaHast HE UMEET caMOIlepeceUeHU?

0) B mpenmnonoxenuu, 4To JoMaHas He UMEET CaMOIIepeCceUeHH I,
BBISICHUTD, SIBJISIETCS JIU N-YTOJIBHUK P P3...Pn BBITYKIIBIM.

625. JlaHbl ACHUCTBUTEIBHBIC YNUCTA X1, V1, X2, V2, --+» Xny Vn-

U3BecTHO, UTO TOYKH p1, P2, ..., Pn C KOOPAUHATAMH (X1, V1), (X2, V2), ..., (Xn,



Vn) TIONAPHO pa3nuyHbl. HaliTH BBIMYKIIBII MHOTOYTOJBHUK C BEPIIMHAMU B
HEKOTOPBIX U3 TOYEK P, P2, ..., Pn, KOTOPBIN COAEPKUT BCE TOUKH i, P2, ...,
Pn. MHOTOYTOJIBHHK JTOJDKEH OBITH MPEJICTABIICH MOCIEI0BATEILHOCTHIO
BEPILHH.

626. CeTbI0 Ha3BIBACTCS COBOKYITHOCTH TOUEK (y3JI0B),
HEKOTOPBIE U3 KOTOPBIX COETMHEHBI MEXIy COO0M CTpeIKaMHu.
Certu, cocrosiiye u3 7 y3J0B, MOKHO COITOCTaBUTh JIBE KBaIPaTHHIE
MaTpHULIbI IOPSIIKA 71 MATPULLY COETMHEHUN U MaTpPUILy CBA3EH.
DNeMEHT MaTPHUIbI COCTMHEHUH ajj paBEH 1, ecln CeTh CONEPKUT

CTpEJIKY, BeIYIIyIo U3 y31a i B y3en j, u 0 B

1 3
NPOTUBHOM Cily4ae. JNEMEHT b, MaTpHILbl 5
CBsi3eil paBeH 1, eciu U3 y3J1a i MOKHO
MONAacTh B y3€I j, IBUTASCh 1O CTpeskam, u 0 5 A

B IIPOTUBHOM citydae. Tak, Ui ceTu,
Puc. 32



M300pakKeHHOW Ha pUC.32, MAaTPUIIBI COSAMHEHUHN U CBA3EH UMEIOT BU]I

001 00O 0 o 1 1 1 1]
000100 000100
000110 , 00011 1
000 0O0O0TO 0000 OO
0001 01 000 1 01
00 0 0 0 0] 00 0 0 0 0]

I[aHa MaTpuna COGI[I/IHCHI/Iﬁ HCKOTOpOﬁ CCTH U3 n Y3JIOB; IOJYIUTDH

MaTpHILy CBSI3€H 3TOM CEeTH.

627. JInnus Ha3bpIBaeTCA YHUKYPCAIBHOM, 3
€CIIM €€ MOYKHO HauepTUTh, HE OTPhIBAs 2 4
KapaHjaIa oT OyMart U He IpOXOost JiBa pasa 1 6 5
OJTHO M TOXe€ 3BeHO. JI0Ka3aTh, 4TO JTHHUS Puc. 33

YHUKYpCaJIbHA TOI'Jda U TOJIBKO TOTAa, KOorjga 4rucjio TCX €€ y3JI0B, U3
KOTOPBIX BBIXOAUT HCUCTHOC YHCJIO 3BCHLBCB, HC ITPECBOCXOAUT JABYX. .HI/IHI/II/I,

coz[epmameﬁ n y3JIOB, MOKHO COIIOCTABUTHb KBAJIPATHYIO MAaTPpHUILYy ITOPAIKA



n — MaTpHIly COeIUHEHUH, JJIEMEHT ajj KOTOpOH paBeH 1, eciu y3en i
COE/IMHEH C Y3JIOM j HEKOTOPBIM 3B€HOM, HE COJICPKAIUM JPYTHX BEPILUH,
u 0 B mpotuBHOM ciyuae (i, j=1, ..., n). Lnsg nuanm, n300pakeHHOH Ha pUC.
33, maTpuIla COETUHEHU UMEET BU]I
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Jlana MaTpHLla COEIMHEHUN 1JIs JIMHUM C 7 y31aMH. BBIICHUTS, ABIIsIETCS
JIM JINHUSL YHUKYPCAJIbHOW, U €CIIU SIBJISIETCSI, TO MOJIYYUTh
MI0CJIEIOBATEILHOCTh HOMEPOB Y3JIOB, KOTOPbIE OYAYT MPOIAECHBI BO BpEMs

TpeOyeMOTro BEIYEpUUBAHUS.



§18. CopTupoBka maccuBoB u (aiijioB *)
*) B 3amauax 628 — 648 3Toro maparpada CymecTBEHHO, YTO JIaHHbBIC
paccMaTpuBaloTCs B IporpaMMme Kak MacCcHB; B 3aj1auax 649 — 657

paccMmarpuBaroTcs (halibl, ¥ 3TO YCIOXKHSIET HEKOTOPBIC aJTOPUTMEI.

628. PaccMOTpuM MacCHB LIEJbIX WIH AEHCTBUTEIBHBIX YUCEN
ai,...,a,. Ilycte TpeOyeTcst mpencTaBUTh JIEMEHTHI ATOTO MacCHBA Tak,
YTOOBI MTOCIIC TIEPECTAHOBKU OHH OBLITH YIOPSIOYEHBI IO HEYOBIBAaHUIO: @<
a<...< a,. OTa 3a/1a4a Ha3bIBAaeTCs 3a7jaueii COPTUPOBKH WU
YIOPSIIOUECHHS] MacCuBa (3TY K€ 3a/1a4y MOXKHO pacCMaTpUBATh
IIPUMEHUTEIBLHO K YIIOPSATOYECHUIO 110 HEBO3PACTAHUIO: d12 dr2...2 dy; €CIIU
YHCJIa TIOTIAPHO Pa3INYHbI, TO MOXXHO TOBOPHUTH 00 YOBIBAHUH H O
BO3pactaHuu). i pereHus 3Toi 3a1a4d MOKHO BOCIIOIb30BaThCH,

HarpuMep, CICAYIOIMKUMHU aJillTOpUTMaMu:



a) HaiiTu aneMeHT MaccuBa, UMEIOLIUI HAaMMEHbIIee 3HAUCHHE,
MEPECTaBUTh €r0 C IMEPBLIM JIEMEHTOM, 3aTeM MPOJIENaTh TO K€ CaMoe,
Ha4aB coO BTOPOro deMenTa u T.11. (COpTUpOBKa BEIOOPOM.)

0) I[locnenoBarenbHBIM TPOCMOTPOM YHUCEN A, ..., 4, HAUTH
HaUMEHbIIIEE i TAKOE, YTO a;>a;+1. [IOMEHITh MecTaMu a; U a4,
BO300HOBUTH MIPOCMOTP C JEMEHTA ;1] U T.J. TeM cambIM Hanboblee
YHCIIO MepeABUHETCS Ha ocheanee MecTo. Ciaeayromnue mpocMOTPhI
HAYMHATH OTATH CHAYaJIa, YMEHBIIIAsl HA SAMHUITY KOJMIECTBO
POCMAaTPHUBAEMBIX 3JIEMEHTOB. MaccuB OyneT ymopsioueH mnocie
IPOCMOTPA, B KOTOPOM YYacTBOBAJIH TOJBKO MEPBBIA U BTOPOil
anemMeHThL.(CopTHpoBKa OOMEHaMU. )

B) [IpocMmarpuBath mociaeaoBaTeNbHO Ay, ..., d, U KAXKABIA HOBBII
DJIEMEHT @; BCTABIISTH HA MOAXO/SINEE MECTO B YKE YIIOPSIOYCHHYIO

COBOKYIIHOCTb a4y, ..., dj-1. 9TO MeCTO OIIpCACIIACTCA IMOCICA0BATCIIbHBIM



CPaBHEHHEM @; C YIIOPSIIOUCHHBIMH 3JIEMEHTAMH dj, ..., @;.1. (CopTHpOBKa
MPOCTHIMU BCTaBKaMH. )

Hanucars nporpaMmbl, peajiu3yroliue aaropuTMsI a), 0), B).

629. VccnenoBaTh 4nCiIO CPaBHEHUH U YHUCIIO NTEPEMELLEHUM (T. €.
MEPECTaHOBOK C OJIHOTO MECTa Ha JAPYroe) 3EeMEHTOB dj, ..., d, B IpoIecce
IIPUMEHEHHUS ONMCAaHHBIX B IPEAbIAYIICH 3aqaue anroputMoB. [Toka3ars,
YTO YHCIIO MEePEMEILIEHUH AJIsl aIrOpUTMa COPTHPOBKU BEIOOPOM
OTPaHUYEHO HEKOTOPOH JTMHEHHOH PyHKIHEeH 0T 1. B 3T0 ke Bpems u
YHCIIO CPaBHEHHH I aNTOPUTMa COPTUPOBKH BEIOOPOM, U 00€ yKa3aHHbIE
XapaKTePUCTUKU JJI aITOPUTMOB COPTUPOBKUA 0OMEHAMU U COPTHUPOBKHU
MPOCTHIMU BCTaBKaMH B HEKOTOPBIX CITydasx (HarpuMep, KOTa UCXOAHbBIN
MAaCCHUB TaKOB, UTO a~>dr>.. .>an) SIBJISIFOTCSI KBaJIpaTHIHBIMH (byHKuHSIMH
oT 1.

630. 13 yrBepxaeHus Npeabaylien 3a1a4u CIeayeT, YTO alTOPUTM

COPTUPOBKH BBI60pOM BbBII'OAHO OTIMYACTCA OT aJITOPUTMOB COPTUPOBKHU



oOMeHaMU ¥ COPTHUPOBKHU MPOCTHIMU BCTaBKaMH B TE€X CITy4yasiX, KOrjaa
nepeMenieHre 3JIeMEeHTa OKa3bIBAETCsl CYIIECTBEHHO 00Jiee CII0KHBIM
JIEJIOM, YEM CPaBHEHHUE 3JIEMEHTOB. VICII0/Ib30BaTh 3TO MPH BBIITOJIHEHNUN
CIEAYIOUIUX 33 IaHU M.

Jlana neficTBUTENbHAS MaTPUILIA pa3Mepa nXm; yHopsI0uuTh
(mepecTaBUTh) CTPOKH MaTPHIIbL:

a) 10 HeYOBIBAaHUIO 3HAYEHUH MEePBbIX ATEMEHTOB CTPOK;

0) 10 HEBO3PACTAHHUIO CYMM 3JIEMEHTOB CTPOK;

B) 10 HEYOBIBAHUIO 3HAYCHUY HAUMEHBIIINX JJIEMEHTOB CTPOK;

T') IO HEBO3PACTAHUIO 3HAYCHUH HAMOOJBIINX 3JIE€MEHTOB CTPOK.

B 3aganusx 0), B), ) pa3pemaercs JOTMOJHUTEIBLHO ONPEISTUTh
YHUCIIOBOM MacCCUB dj,. . .,dy.

631. IlycTh naH ynopsiiOYEHHBIN MO HEYOBIBAHUIO MACCUB LIEJIBIX
WJIW JEUCTBUTEIBHBIX YUCET 1< A<...< a, U IIYCTh JAaHO HEKOTOPOE YUCIIO

b (COOTBETCTBEHHO LIE€J0€ WU JIEHCTBUTENBHOE), 151 KOTOPOTO HYKHO



HAWTH TaKoe MECTO CPEIU YUCe dj,...,d,, YTOOBI MTOCIIEe BCTABKU 4YKcia b Ha
3TO MECTO YMOPSIIOUEHHOCTh HEe Hapyluiaachk. Eciu BcreacTBre paBeHCTBa
MEXTy COO0M HEKOTOPBIX 3JIEMEHTOB MAaCCHBA YHCIO b MOKHO BCTaBIISThH
Ha pa3HBIE MECTa, TO TPEOyeTCs ONpeAeTUTh OMKaiilliee K Hadaly MacCuBa
MecTo. JTa 3a7jaua Ha3bIBaeTcs 3a/1adyeil moucka mecra snemenra. Jis b
nMmeetrcs nt+1 Bo3MOXKHOCTE: b< a1, a1<b<L ay, ..., a,.1<b< a,, a,<b, u
pelleHreM 3a7jaud MOUCKa MecTa 3JieMeHTa b OyIeT COOTBETCTBEHHO OJIHO
u3 uncen 1, ..., nt+1. J{ns pemenus 3aauu Mojae3eH alropuT™, KOTOPBIN
Ha3bIBACTCS AJITOPUTMOM JEJICHUs TTOT0JaM: B3sTh epBOHaYaibHO | u n+1
B KaueCTBE rpaHUI] MOMCKA MECTa JIEMEHTa; Jajiee, A0 TeX Mop, MoKa
TPaHULIbI HE COBMA/AYT, IIAr 3a IIaroM CABUTATh 3TU TPAHUIIbI CIETYIOIIUM
00pa3oM: cpaBHUTH b C a,, TIIE § — LieNasi YaCTh CPEAHETO apru(pMETHIECKOTO
TPaHULL; €CIH a;<b, TO 3aMEHUTD MIPEKHIOI0 HIDKHIOW TpaHully Ha s + 1, a
BEPXHIOIO OCTAaBUTh 0€3 U3MEHEHUsI, THAYE OCTABUTh O€3 M3MEHEHUS

HHWXXHIOIO I'PaHHUILY, @ BECPXHIOIO 3aMCHUTD HA §; KOT'Zla 'paHulbl COBIIAAYT,



CTaB paBHBIMH HEKOTOPOMY YHCITY /, BBIIIOJIHEHUE BBIIICOMHCAHHOTO
aNropuTMa 3aKOHYHUTCA C Pe3ynbTaToM ¢. (Uuciao cpaBHEHM, TpeOyeMbIX

3THM QJITOPUTMOM, He mpeBocXoauT [logy(n+1)]+1.)

a) Jlanel TEMCTBUTENBHBIC YHCHA A1, ..., Ay, D1, ..., by(a1S ax<. ..
a,). [lonyauts HaTypasibHbIC YKCHA k1, ..., k; TaKUE, YTO k— TO pEIICHUE
3a/1auu MOUCKa Mecta b; cpenu ay, ..., a, (i =1, ..., m). ll]pumeHUTH

QJITOPUTM JI€JICHUS TIOIOJIaM.

6) Tabnuua BeIMTPBILIEH AEHEKHON JI0OTepen NpeacTaBiIeHa
MacCHBOM BBIUTPABIIUX HOMEPOB dj, ..., 4, 1 MACCHBOM BBIMTPHIIICH B
pyOusIX pi,..., pn (pi— 3TO BBIMTPHII, BRIMABIIKNN Ha HOMED a; (i=1,..., n)).
OnpenenuTs CyMMapHbIi BEIMIPHIL, BHIIABIINN Ha OUIIETHI C HOMEpaMu by,
.« by IIpUMEHUTD AJITOPUTM JI€JTICHHUS TIOIOJIAM.

B) IIycTh MecTO HEKOTOpOro uKcna b cpeau ynopsJoueHHBIX 10
HEYOBIBAHHUIO d1, ..., 4, BEIOMpAETCS KaKk HauboJjee ylaJeHHOe OT Havaja

MMOCJICAOBATCIbHOCTU MCCTO, HAa KOTOPOC MOKHO BCTABUTDH 3TO YUCIIO, HC



HapyIas TUM YIOPSA0YCHHOCTH 10 HeyObIBaHUI0. BHecTH n3MeHeHue B
OTKCAaHKE ANTOPUTMA JIETICHHS MOI0JIaM U COOTBETCTBEHHO JAaTh HOBOE
pelieHne 3aganus a), ChOPMyITUPOBAHHOTO BBIIIIE.

632. J[anbl AeiiCTBUTEIbHBIC YKCTA d1,. .., dy, P, HATYPAIBHOE YUCIIO
k(a1 ax<...< ay, k€ n). Ynanute u3 ay, ..., @, 3IAEMEHT C HOMEpPOM £ (T. €.
ax) ¥ BCTaBUTD 3JIEMEHT, PaBHBIN p, TaK, YTOOBI HE HAPYIIUIACh
YIIOPSIIOYEHHOCTb.

633. Anroput™ ynopsiioueHus IPOCTHIMU BCTaBKaMH (CM. aJlTOPUTM
B) B 3ajaue 628) MOXKHO U3MEHHTH CIEAYIONIMM 00pazoM. Mecro, Ha
KOTOPOE HAJI0 BCTABUTH @; B YK€ YIOPSIAOUYEHHYIO COBOKYITHOCTb dj, ..., d;.
|, OIIpeNiesIsieTCs aNrOPUTMOM JIeTICHHs moroiaM (cM. 3agauy 631).
[TomryyuTCst HOBBII aNTOPUTM COPTUPOBKH, KOTOPBIN Ha3bIBaeTCA
QITOPUTMOM COPTUPOBKH OMHAPHBIMU BCTaBKaMH (CJIOBA “OMHapHAas

BCTaBKa” CJielyeT NOHUMATh KaK ‘“BCTAaBKa JEJIEHUEM Iomnojam”). ITOT



aNropuTM TpedyeT Bcero okoio nlog, n cpaBHeHUi snemeHToB. Hanucars
IporpaMMmy, peasu3yrollyio 3TOT alTOPUTM.

634. Jlanb! nienble yucna aj, ..., d,. IloTy4uTs B IOpsAKe
BO3paCTaHUs BCE PA3IMYHBIC YHCIIA, BXOASIINE B A1, ..., d,. 3A€CHh YIOOHO
BOCTIOJIb30BAThCS AJITOPUTMOM COPTUPOBKH BCTaBKaMU (€CIIH 71 BEIHKO, TO
Jy4llle IPUMEHUTh OMHApHBIE BCTABKH; €CITU 71 CPABHUTEIHLHO MaJIo,
ckaxxkeM, n<50, To MO’)KHO OOOHTHCH U MTPOCTHIMU BCTaBKaMH ). B mporiecce
COPTUPOBKH CIIEAYeT OTOPAChIBATH DJIEMEHTHI, YK€ BCTPEUABIINECS
panbiie. Eciii B pe3ysbTare MoucKa MeCTa ¢; B YIOPSA0YCHHON
COBOKYITHOCTH A1, ..., dj (k<i) 0OHapyXHUTCS, 4TO CPEIH Ay, ..., d; €CTh
3JIEMEHT, PaBHBIN a;, TO CIElyeT NepelTH K pacCMOTPEHUIO a;11 03
WU3MEHCHUS dj, ..., .

635. JlaHbl JEHCTBUTENBHBIE YUCIA C1, ..., Cp, d1, ..., dg (C1S C25...<

¢p, 1S dh<...< d,;). BHeCTU €JUHYIO YIIOPSIIOYEHHOCTb B C1,...,Cp, d1,...,dq,



HONYYUB fi, f5, ..., fp+ g TAKHE, UTO fi< fr=...< f,+ 4. UuCIO cpaBHEHUH He
JIOJKHO MTPEBOCXOANTH ptq.

636.Anroput™ ¢on Helimana ynopsaoueHus Maccusa a,, ..., d, 1o

HEYOBIBaHHIO (AJITOPUTM COPTUPOBKH CIIMSHUSMHI) OCHOBAH Ha
MHOTOKPATHBIX CIMSIHUAX YK€ YIOPSTOYEHHBIX IPYII 3JIEMEHTOB MACCHBA
(cM. mpenpITyIyIO 3a/1a4y). BHauane Bech MacCHB paccMaTpUBaeTCsl Kak
COBOKYIIHOCTb YIOPSIZIOYEHHBIX IPYIII [10 OJJHOMY 3JIEMEHTY B KaXKJ10M.
CnusiHueM coceHUX TPy [TOJIy4aeM YHOpsAA0UEHHbIE TPYIIIbI, KayKaas U3
KOTOPBIX COJIEPKUT /IBa JI€MEHTa (KpoMe, MOXKET ObITh, MOCIEIHEH
TpyMIbl, KOTOPOH HE HANLIOCH apHoi). [lanee, ynopsaoueHHbIE TPYIIIIbI
YKPYITHSIOTCS TEM K€ CIIOCOOOM U T. /1. 371eCh IPUXOTUTCS OTIEPUPOBATH HE
TOJIBKO C MacCUBOM dj, ..., dy, HO ¥ C BCIIOMOTaTEJIbHBIM MacCUBOM by, ...,
b, (mepBoHaYaNbHBIE 3HAYEHUS €T0 3JIEMEHTOB HE UrparoT posn). Puc. 34
JEMOHCTPHUPYET J1BA MOCIEA0BATENbHBIX 3TANa YKPYITHEHHS: MACCUBBHI a1,

eevs p, U by, ..., b, IpENICTABIICHBI B BUJIE OTPE3KOB, KOTOPHIE pa30UTHI HA



4acTH, U300paxkaromiye yrnopsi04eHHble rpynnbl. YUCIo ynopsagoueHHbIX
rpymnmn yObIBaeT, cie10BaTelIbHO, HACTAaHET TaKOW MOMEHT, KOTJla B MacCHBe
ai, ..., Ay, U4 by, ..., b, OyneT coaepkaTbCs TOIBKO OJIHA YIOPSIOUCHHAS
rpynna. A 3To 03Ha4aeT, YTO MacCUB yropsaaoueH. [ cnusHus aByx
YIIOPSIIOYEHHBIX TPYIII, COAEPKALIUX COOTBETCTBEHHO p U ¢ IIEMEHTOB,
JIOCTaTOYHO MPOU3BECTH p + ¢ cpaBHeHU. ClieJ0BaTeIbHO, 111 OJHOTO
JTana yKpymHEHHs 10CTaTOYHO IPOU3BECTH He Ooiee 7 cpaBHEHUH.
CToJbKO Ke TpeOyeTCsl Ha OJTHOM 3Tare U repeMenieHunii. MoxHO
1okasarb, 4To aaroput™ ¢Gon Heiimana TpeOyet B 11eioM nMpHOIM3UTEIHHO
n log, n cpaBHEHUH U CTOJIBKO K€ epeMernieHuii. M3 paccMOTpeHHBIX 10
CHUX IIOp aJTOPUTMOB TOJBKO aJITOPUTM COPTUPOBKHU OMHAPHBIMU BCTaBKaMU
TpeOoBaj CTOIb HEOOBIIOTO YKcia cpaBHEHNH. OqHAKO anropuT™ (HOH
HeiimaHa BBITOJJHO OTJIMYAETCS OT TOCJIEIHETO AITOPUTMA TEM, UYTO TpeOyeT
MEHBIIIE NTepeMEeIIeHUI JIEMEHTOB dy, ..., d, (XOTS U TpedyeT

JOTIOJTHUTEIILHOTO MaccuBa by, ..., by).



Hanucats nporpammy, peanusyiomryto airoput™ ¢pon Heiimana.

1
J

Puc.34

637. IlycTs nan maccus ay, ..., a,. Tpedyercs nepecTaBuTh aj, ..., dy
TaK, YTOOBI BHAYAJIC B MACCHBE 11 TPYIINA HJIEMEHTOB, OOJIBITUX TOTO
AJIEMEHTAa, KOTOPBIM B HICXOJHOM MAacCHBE pacrojiarajics Ha epBoM MecCTe,
3aTeM — CaM 3TOT AJIEMEHT, ITOTOM — I'PYIIA AJIEMEHTOB, MECHBIIINX HJTH
paBHBIX eMy. Uuci0 cpaBHEHUI U ITepeMEeNIeHNH, KaKI0€ B OTIEIBHOCTH,
HE JOJIKHO MPEeBbIIIATh 71 — 1.

638. Ha mpeoOpa3oBannu MaccuBa, ONMMCAHHOM B TIPEABLAYIICH
3a/1aue, OCHOBBIBACTCS CIAEAYIOMNNA PEKYPCUBHBIN allTOPUTM COPTHPOBKH

(Tak Ha3bIBaeMas ObICTpas cOpTUpOBKa). Eciin MaccuB conepkut He 6omee



OJTHOTO DIIEMEHTA, TO OH yHopsiioueH. VlHaue mpuMeHsieM K HeMy
npeoOpa3oBaHue, OMIMCAHHOE B MPEABIYIICH 3a1aue, U ONpeIesieM
pe3yJIbTaT IPUMEHEHHS AJITOPUTMa OBICTPOM COPTUPOBKH K A, ..., dy
CIIE/TyIOLIMM 00pa30oM: BHaYaje UET MepBasi rpyIia IEMEHTOB,
YIOPSIZIOYCHHAS C IOMOIIIBIO aJrOpUTMa OBICTPOI COPTHPOBKH, 3aTeM 0e3
WU3MEHEHHS TOT DJIEMEHT, KOTOPBIN Pa3/Ieisil IIEPBYIO U BTOPYIO TPYIIITEI
JJIEMEHTOB, 3aT€M BTOpPasi IPYIIa 3JIECMEHTOB, YIOPSA0YCHHAs C TIOMOIILIO
QJITOpUTMa OBICTPOI COPTUPOBKHU. DTOT aJITOPUTM HE UCTIONB3YET
JOTIOTHATEITFHOTO MacCHBa U TPEOYET B CpEeAHEM MPUOIU3UTETBHO nlog, n
CpaBHEHHI U CTOJIBKO )K€ TIepeMeIeH i 21eMeHTOB. [IpaBna, 3To Juib
CpeIHEe YMCIIO: B XY/IIIIEM CITy4ae YMCIIO CPAaBHECHUN MOXET JOCTHTaTh
n(n — 1)/2; xpome TOro, aNrOpUTM OBICTPON COPTHPOBKH CONEPIKUT
PEKYpPCHH.

Hammcath nporpammy, peam3yoomryto alroOpuT™ OBICTPOH

COpPTUPOBKH.



639. Ha npeoOpa3oBaHny MaccuBa, ONTMCAHHOM B 3ajaue 637,
OCHOBBIBACTCS TAKXKE CJICTYIOIINI aJITOPUTM ITOMCKA 3HAYEHUS k-TO TI0
BEJIMYMHE DJIEMEHTAa MAacCUBa dj, ..., d, (T. €. TOTO JIEMEHTA, KOTOPHIA OBI
3aHSUT MECTO C HOMEPOM k Toce ynopsiiodeHusi maccusa). [1ycTs B
pe3ynbTare npeodpa3oBaHus, OMMMCAHHOTO B 3a7a4e 637, mepBblil 2JIEMEHT
3aHSJ p-€ MECTO; €CII k = p, TO TIOMCK 3aKOHYEH; €CJIA k < p, TO HAJ0
MEePENTH K MOUCKY A-TO TIO BEIMYMHE JIEMEHTa B HAYaJIbHOW TPyTIIe
AJIEMEHTOB, coziepKallel p — 1 anemMeHT (3a1a4a ynpocTUiach, Tak Kak p —
1 <n); ecu ke k > p, TO HAJIO IEPEUTH K TIOUCKY (k — p)-TO 110 BEIIMUUHE
3JIEMEHTa BO BTOPOH TPYIINE 3JIEMEHTOB (3a7a4a yIpoCTHiIach, TaK KaK 7 —
p <n). DTOT aNTOPUTM HE COJIEPKUT peKypcuii. He monb3ysch pekypcusimMu,
HAIUCATh MPOTPAMMY, PEATU3YIOIIYIO ATOT aJITOPUTM.

640. HetpyaHo 3aMEeTUTh, UTO aITOPUTM, ONTMCAHHBIN B
npeapIayieH 3anade, GakTUIeCKH MO3BOJISIET HAMTH HE TOJBKO k-1 110

BEJIMYMHE DJIEMEHT, HO M JIOTIOJTHUTENBHO 1-#, 2-1, ..., (k — 1)-i1 21eMeHTHI,



XOTA U B HEYNopsAaoueHHOM BHjie. OCHOBBIBAsICh Ha 3TOM, BHITIOJHUTH
CIeyIoIne 3aJaHus:

a) B maccuse ay,..., a1 HATH (m+1)-i IO BeTMYMHE 3JIEMEHT (3TO
TaK Ha3bIBaeMasi MeIMaHa MaCCHBA dj, ..., (yy+]) U TPYIIITY SJIEMEHTOB C
NEPBBIMU 7 3HAYCHUSIMH.

0) BHoBB pemmth 3agaqy 170, MONTOKUB 715 3TOTO k = 4.

641. Anroput™ COPTUPOBKK OOMEHaMU (CM. alropuT™M 0) B 3aaaue
628) Takke UMeeT CBOM JOCTOMHCTBA. PaccMoTpuM cienyronuii mpumep.
[TycTh c1oBa, KOTOPBIE MOXKHO BBIJCIIUTH B MACCHBE CHMBOJIOB A1, ..., 4y,
(cM. 3amauy 269), TpeOyeTcs mepecTaBUTh B JIEKCUKOTpadhuIeCcKOM MOPSIKE.
Tak kak pazHble cI0OBa MOTYT UMETh Pa3HYIO JUTHHY, TO 0e3 00JbIINX
3aTpyaIHEHUN MOXHO MEHSATh MECTaMH TOJIBKO CJIOBa, cTosIME psiaom. Ho
QITOPUTM COPTHUPOBKH OOMEHAMU U TIPEIITUCHIBACT TOJIHKO TaKUE OOMEHHBI.
Ota 3a7a4a He SBIsIeTCs, KOHEYHO, 33/1a4eii COPTUPOBKU MacCHBa, HO TEM

HC MCHEC aJITOPUTM COPTUPOBKH 0OMEHaMH OKa3bIBAETCS 3JCCh ITOJIC3HBIM.



Hammcath nporpammy, npeamnosaras, 4To JJIMHA CI0Ba HE IPEBOCXOIUT
IS THAIIATH.

642. Anroput™m 0), chopMyITUPOBaHHEIH B 3a1a4e 628, — 3TO, CTPOTO
TOBOpS, JIUIIb OJIUH U3 aJITOPUTMOB COPTHPOBKU oOMeHamu. OH HHOT 1A
Ha3bIBACTCS aJITOPUTMOM ITy3bIpbKa. ECTh U Apyrue anropuTMbl, KOTOPHIE
€CTECTBEHHO OTHECTHU K aJITOPUTMaM COPTUPOBKU oOMeHaMu. [IpuBeném
npUMeEp Takoro anropurMa. [locieaoBaTeIbHBIM IPOCMOTPOM YHCEI A, ...,
a, HAUTH HaMMEHBIIIEE [ TAKOE, YTO d; > a;+1. [IOMEHATb MECTaMU a; U d;+1
MecTaMH 1 BO300HOBHTH IPOCMOTP € Hadaia maccuBa. Koryia He ynacres
HAWTH TaKoe i, MacCHB OyJIeT yIOPsAA0YCH HYXHBIM 00pa3oM. Hamucartpb
POTPaMMy, PEATH3YIOIIYIO STOT AITOPHTM.

643. PaccMoTpeTh Bce anropuTMbl COPTUPOBKH,
chopMynupoBaHHBIE B 3TOM naparpade, U yKa3aTh JJOCTOMHCTBA
HEJIOCTATKU KaXJI0ro u3 HuX. Heo0X01MMo MOMHHUTE, YTO B ClTy4ae

HEOOJIBIIINX MACCHUBOB T€ AJIrOPpUTMBbI, KOTOPBIC C(bOpMy.]'II/IpOBaHBI B 3a1a4¢C



628, naroT BIIOJTHE YAOBJIETBOPUTEILHOE pelieHre 3aaa4du. [Ipu Gonpimx n
TpeOyeTCs TIATEIIbHO U3YYUTh BCE 0COOEHHOCTH KOHKPETHOW CUTYAIINH H,
UCXOJIS U3 ATOTO, TO00paTh anroOpuT™M. 3a/1a4i COPTUPOBKU MAaCCHBOB
BO3HMKAIOT HE TOJBKO B CBS3U C YHCIIOBBIMU MacCHBaMH. THI 311€MeHTa
MOKET OBITh JOBOJBHO CJIOKHBIM, U HAJI0 YYUTHIBATh, BO YTO OOXOIUTCS
CpaBHEHUE U MEPEMEIICHUE FJIEMEHTOB B TOM WJIM MHOM ClIydae.

644. J[aHpI IATH MMONAPHO PA3IMYHBIX LIEBIX YUCEN a, b, ¢, d, e.
YHopsaouuTh UX 10 BO3PACTAHUIO, UCTIONIB3YS JIsl TOTO He Oojee ceMu
CpPaBHEHUU.

645. Jlanbl AeiCTBUTEIbHbBIC YUCTA A1, ..., dy. [10Ty4UTH HOTAPHO
pa3IUuHbIE LENbIE j1, ..., j, TAKUE, UTO | < jy<n, k=1, .., nuaj2ap=>... 2
a;n.

646. J[anbl HaTypaIbHOE YUCIIO 71, IIeJIbIC YUCTa dy, ..., d,. HalTu
HanOoJIbIIIee 3HAYCHHE, BCTPEUAIOIIEECS B MIOCIIEIOBATEIILHOCTH A1, ..., Ay,

IIOCJIC BBI6paCBIBaHI/I$I U3 Hee



a) OJTHOTO W3 YWICHOB CO 3HAYCHHEM max(ay, ..., d,);

0) Bcex WICHOB CO 3Ha4YeHHEeM max(ay, ..., d,) — 37eCh
MPEOJIaraeTcs, 4YTo He BCE YHCIA d, ..., d, PABHBI MEXKIY COOOH.

647. Jlanbl HaTypalbHOE YMCIIO 1, IEUCTBUTENbHBIC YHCIA 4, ...,
a,. Tpebyercs nHaiitm max(ai, ..., a,) 1 min(ay, ..., a,). Paccmorpum nBa
anroputMma pemieHust 3Toll 3amauu. IlepBeiii anroputm. Illar 3a marom
nmoJy4ath mapel max(ajp,...,a; ), min(ay, ..., a; ) (i = 1, ..., n). IIpu sTom,
9TOOBI TONYYUTh max(aj, ..., d;+1), min(ai, ..., @;+1) CPAaBHUBACTCH d;+] C
max(ai, ..., a;), a 3areMm, eciu a;+; < max(aj, ..., a;), JOTOJHUTEIHLHO
CpaBHUBaeTCs a;+; ¢ min(ay, ..., a;). Bropoi#t anropurm. Ilycts n — uétHOE
4yucio, T.e. n = 2k. Toraa mar 3a marom mnoay4arb max(ai, ..., d,), min(aj,
cay) (1=1, ..., k). Ilpu 3TOM, 9TOOBI IONYYUTH Max(ay, ..., da2), Mmin(aj,
.., Ay1y2), BHAYAJIE CPABHUBAIOTCS MEXIY COOOM dayi1, dziny M max(ayi,
ay1+2) CpaBHHUBAETCS ¢ max(ay, ..., ay), a min(ay1, dzr+2) — ¢ min(ay, ..., az).

Ecnu n — HedeTHOE qucCiIo, TO HOTp€6y€TC$I CIIc I[OHOJ'IHI/ITCJ'IBHBII\;I mar:



CpaBHEHME TMOCIEIHEro 3JeMeHTa a, ¢ max(di,..., d,.1) U, BO3MOXHO, C
min(ay, ..., du.1).

CKOJIbKO CpaBHEHUH B XYAILIEM Cilydae NoTpeOyeT nepBblit
AJITOPUTM M CKOJIBKO - BTOpoii? Hamucate nmporpammy peain3yronyro
BTOPOI1 anropuTMm. (3aMeTuM, 4TO BTOPOM aJITOPUTM AT ellé OJTHO

pemenue 3anaun 230).

648. /lanbl HaTypallbHBIC YKCHA 4], ..., dy. IlyCcTh ay, ..., a,—
nepecTaHoBKa yucen 1, ..., n. [lonyuuts HaTypasibHbIE 71, ..., I, TAKHE, YTO
Ty, =imns i =1,...,n.
649. Peruts 3amaun 646, 647, npearnonaras, 4To 4ydcia dj, ..., d,

ABJIAIOTCA KOMIIOHCHTaAMHM JaHHOI'O (baﬁna. HpI/I 9TOM 3HAYCHHC 7

HCU3BCCTHO 3apaHCcC.



650. Yucino koMnoHeHT (aiina f', KOMIIOHEHTaMH KOTOPOTO
ABIISIOTCA LIEJIble Yncia, KpaTHo necsaTu. [lepenucarh KOMIOHEHTHI (aiina f
B (haiin g, u3MeHss IOPSIOK YUCEN B KAKIOU JECITKE TaK, YTOOBI

a) BHayaJle U1K OTPULATENIbHBIE YUCIIA JECITKH, a 34 HUMU —
HEOTPULIATEIIbHBIE;

0) BHayaJle ILTK YKcia, JeNdiuecs Ha 3, 3aTeM Yuclia, Jalollue Ipu
JIeJIeHUH Ha 3 OCTaToK 1, 3aTem uucia, Jarole Npy JeIeHUU Ha 3 OCTaTOK
2.

[lopsok camux JecSITOK JOJIKEH ObITh COXPaHEH.

651. PaccmaTtpuBatotcs ciioBa (cM. 3amady 269), comepxarniuecs B
CUMBOJIbHBIX (haiinax f; u f>. U3BecTHO, UTO YUCIIO CUMBOJIOB B CJIOBaX HE
NPEBOCXOUT MIECTHAANATH. MI3BeCTHO, UTO cI0Ba B Qaiine f; uayT B
JIEKCUKOTpa(hUIEeCKOM MOPSAIKE M UX YUCIIO PABHO MSATUICCATU. BBIACHUTD,

CKOJILKO pa3 KakJ10e 13 CJIoB ¢aiina f> Bctpeuaetcs B daiine f;. Jlms



peIIeHHs 33]1a4H TIepENrcaTh CIIOBa, COACpIKaIIHecs B (aiiie f>, B MACCUB H
MOCJIEIOBATENBHO MMPUMEHSATh METOJI ACTICHHS ToroJiaM (cM. 3amaqy 631).

652. [Tycth (haiinsl ¢ 1 d C KOMIIOHEHTAMH, SIBIISTFOIIIUMUCS
JeHCTBUTENIEHBIMI HJTH LIEJIBIMU YUCIIAMH, YIIOPSAI0YEHBI 110
HEBO3PACTaHUIO KOMIIOHEHT. Tpedyercst coOpaTh KOMIIOHEHTHI (PaiijIoB ¢ U
d B ynopsigoueHHOM Bue B daiine f(cM. 3agaay 635). KonudectBo
CpaBHEHHI HE JIOJKHO TIPEBOCXOUTh p + ¢, TI€ p U ¢ — YACIIO KOMITOHCHT
B daiinax c u d.

653. Ilyctb a u b — (aiinsl, k — HaTypanbHOE yncio. bynem
TOBOPUTH, YTO (aiJIbl @ U b COTIIACOBAHHO A-YIIOPSIOYCHBI, €CIIH

1) B kaxxmoM u3 (aitioB a u b nepBeie kK KOMIIOHEHT, CIICTYIOIIHE 3a
HUMH k KOMIIOHEHT U T.J. 00pa3yloT YIOPSIOUYEHHBIE TPYIIIbI; TOCIEIHSS
rpymmna Qaiina (Toxe yrnopsJoYeHHas1) MOKET ObITh HETOIHOM, T.€.
CoJiepKaTh MEHee k KOMIIOHEHT, HO ITPH ATOM TOJBKO OJIUH U3 (QaiiioB a u b

MOXCET UMCTDb HCIIOJHYIO IMOCJICAHIOIO I'PYIIITY;



2) yKcno yNopsiA0YeHHBIX TPy (aiiia @ OTIn4yaeTcs OT Yucia
VIIOPSIIOUEHHBIX Ipynm (aiina b He Oosiee 4yeM Ha eIUHUILY;

3) ecu B otHOM (haiisie UMCIIO YIOPSI0OYEHHBIX TPYII MEHbIIE Ha
€MHHUILY, YEM B IPYTOM, TO HETIOJTHOM MOKET OBITh TOJIBKO MOCIICIHSS
rpymmna 6ojiee JIMHHOTO (aiina.

KoMMmoHEHTHI IByX COTIaCOBAaHHO Kk - YHOPSAOYCHHBIX (ailyioB a u b
MO>XHO Pa3MeCTHTh B daiiax g u s Tak, 4To g U h OyayT COriacoBaHHO 24-
YIOPSAA0YEHBI. DTO JeNAeTCs C IOMOIIBIO OMUCAHHBIX B MPEABIIYIICH
3aJaue CIUSHUIM; IPH 3TOM PE3yJbTaThl CIMSHHUNA MOTIEPEMEHHO
pasmemaroTcs To B (paitie g, To B (aiine 4. Puc. 35 nemoHcTpupyer
MIPOUCXOJISIIEE MPH MEPBBIX ABYX cIusSHUAX. Dalliibl IpeaCTaBIeHbI B BUIE
OTPE3KOB, YACTU KOTOPHIX N300paXKAIOT YIIOPSI0UYSHHBIE TPYIIIIBI C
yKa3aHHBIM YUCJIOM KOMITOHEHT.

3aBepUINTh OMUCAaHUE 3TOTO ANTOPUTMA, PACCMOTPEB €0

3aKIIIOUUTENBHYIO cTaauio. Jloka3aTe, uTo (aiinel g U /i 1eHCTBUTEIBHO



OyAyT COrfIacOBaHHO 2k-ymopsaoueHbl. Peann3oBarh 3TOT aJropuT™M B BUIE

IMporpaMmeal.
1 | 2k
1 1 | ]
2]( g I 1
7 | * :
| | : : — q | / ) , ,

Puc 35

654. ]l coptupoBKH daiina g MOXKET ObITh TPUMEHEH CIICTYIOITUH
anroputM. Ilycte 4, a, b - BcnomoratensHbie ¢aitnsl. [Ipexne Beero,
KOMITOHEHTHI (paiiia g pactpenenstorces no ¢aitiam a, b: KOMIIOHEHTHI ¢

YCTHBIMU HOMCPpAMHU IIOIIAAar0T B (bafm d, a KOMIIOHCHTHI C HCUCTHBIMHA



HOMEpaMu — B b. DT KOMIIOHEHTHI paCCMAaTPUBAIOTCA KaK YIOPSIOUYCHHBIE
TPYIIIBI, 10 OJTHOW KOMITOHEHTE B KaXK/I0H, a Ghalisl a, b — Kak
COIIACOBAHHO 1- ynmopsigo4eHHbIE (CM. IPEIbIIYLIYIO 3a/1a4y). 3aTeM C
TIOMOIIBIO AITOPUTMA, OMMCAHHOTO B MPEABIAYILEH 3a1a4e, dailiel g u s
IIPEBPAILAOTCS B COTJIACOBAHHO 2-yMOPSAOYEHHBIE U T.1. Tak Kak 4uciio
YIIOPSIIOUEHHBIX TPYII YOBIBACT € KaXKAbIM IPUMEHEHUEM MPEI0KEHHOTO
B IIpEABIAYIIEH 3a/1aue alrOpUTMa, TO HACTAHET MOMEHT, KOrJ1a Bce
KOMITOHEHTHI cOOepyTcs B HEKOTOPOM (haiisie B BUIE YHIOPSI0UEHHON
TPYIIIBL; HA 3TOM YIOpsAA0YeHHE OyIeT 3aKOHYEHO.

DTOT aNrOpUTM OYEHb MOXO0X Ha anroput™m ¢on Helimana, s
MacCHBOB (CM. 331auy 636) U TOXKE OTHOCHUTCS K aJTOPUTMaM COPTUPOBKHU
CIIUSIHUSIMH.

Peanu3oBaTh 3TOT aNropuT™ B BUJIE IPOTPAMMBI.

655. IlycTh (aiinbl a 1 b, KOMIIOHEHTBI KOTOPBIX SBJISIOTCS IIEIBIMU

YHCIIaMU, YIOPSAI0YeHbI 10 HeyObIBaHMIO. [lomyuuTs B (paiine ¢ Bce yncna



daiinoB a u b 6e3 nopropeHuid. Maiin ¢ 1ODKEH OBITh YIOPSIOYEH 110
BO3PACTaHHIO.

656. [lan daiin f, KOMIIOHEHTBI KOTOPOTO SIBJISTFOTCS IEITBIMH
yrcnamu. [lonyanTs B Qaiine g Bce HeUeTHBIE YUCIia, BXOSIINE B (aiin f.
Yucna B daiisie g TOJKHBI CIIEI0BATh:

a) B TIOPSJIKE HEBO3PACTAHHUS;

0) B mopsiake yObIBaHMsI, 0€3 ITOBTOPEHUH.

657. Jlan cuMBOJIBHBIN (haiisl f, KOMITOHEHTHI KOTOPOTO - MaJible
naTuHCKUE OYKBBI U TipoOesbl. CiioBa (cM. 3amady 269) daiina f UMEIOT He
Oosee mecTHaANAaTH OYKB. 3anmucaTh 3TH CJIOBa B (aiin g B

JEKCUKOTpauIecKOM MOPSIJIKE.



§19. MHoro4seHs! *)
*) Kaxxaplii pa3, korja B 3a1a4ax 3TOr0 pa3ziesia TOBOPUTHCS, YTO AaH
MHOTroujieH P(Xx) cTeneHu 7, TO IoIpa3yMeBaeTCsl, UTO JaHBbI

nelicTBuTenbHEIE yncia (koddppuuuentsr) P12 P>+ P takue, uto P(x)=

n n-1
+ +..+
PpX T PpaX -7 Po . AHaJIOTMYHO, TTIOJYYUTh MHOTOUJIEH — 3TO 3HAUHMT

MOJIYUIUTD ITOCJICAOBATCIIbBHOCTD €I'0 KO3(1)(1)I/IHI/IGHTOB.

658. Jlan muorousen P(x) crenenu x. [1oayduTh MHOTOWIICH PA(x).

659. Jlan maorouneH P(x) crenenu n. [Toayduts MHOTOWICH P(x+1)
- P(x). (KakoBa cTerneHp 3TOro MHOTO4ICHA?).

660. J{an muorousnen P(x) ctenenu x. [1oayduTh €ro mpou3BOIHYIO
P'(x), a taxxe Beranciuts P'(1), P'(2), P'(3)

661. J[aHbI NCHCTBUTEIHLHOE YHUCIIO ¢, MHOTOWIEH P(X) CTENeH! 7.

[TonyuuTs



a) MHOTOWIEeH (x — a)P(x);

6) MuOrOWICH (x> +2ax+3)P(x);

B) MHOTOWJICH ()c2 + az)P(x).

662. J[anbl AeiCTBUTEIBHBIC YKCTIA S U, HATYPAJIIbHOE YUCIIO 7,
NEHCTBUTENBHBIC YACHA dy, ..., dy. Cpeou ay, ..., d, €CTh KaK
OTpHIIATENbHBIC, TAK U HEOTPHIIATEIIbHBIC Yncia. [10aydnTh 3HaUeHHE
P(s)+0(¢), rne B kauecTBe KOA(DPUITMEHTOB MHOTOUJICHA P B3STHI
OTPHIIATENbHBIC WICHBI IIOCJIEA0BATEILHOCTH dy, ..., d, (C COXpAaHEHUEM
MOPsIIKA UX CIIIOBaHMs), a B KauecTBe K03 PUIeHTOB MHOTOWIeHa (O —
HEOTPHIIATEIILHBIC WICHBI (TAK)KE C COXPAHCHUEM TOPSIKA MX CIICTOBAHHS).

663. J[aHb! ACHCTBUTEIBHBIC YKCTIA S, /, MHOTOWIEH P(X) CTETIeHH 1.

t

Hatitu 3HaueHME J'P(x)dx.



664. J[aHp! nCiCTBUTEIBHBIC YKCTIA S, /, MHOTOWIEH P(X) CTETICHH 1.
Iony4uts MHOTOWICH (sx°+)P(x)+ P'(x), rae P'(x)npousBoaHas
MHorouieHa P(x).

665. JlaHbl NECHCTBUTEIBHBIC YUCHA A, d,, ..., A5 . IIOTydUTH
MHOT'OUJIEH IECTO cTeneHu (x —a,)(x —a,)...(x —as).

666. /laHbl NEHCTBUTENBHBIC YUCTA 4y, ..., A5, ), ..., d 5. [lOTyanThH
MHOTOWICH IIEeCTOM cTeneHu dy + di(x — ag) + da(x — ap) (x —ay) + ... + ds
(x —ap)(x — ay)... (x —as).

667. [laHbl NEHCTBUTENBHBIE YUCA ), ..., d5, MHOTOUIIEH P(X)
mectoii crenenu. Ilomyunts neiictButenbuble uncna d,, ..., d, Takue, 4To
Px)=dy+di(x—ap) ++do(x—ayp) x—a)+..+d7(x—ap) x—ay) ... (x—

615).



668. IlocnenoBaTenbHOCTh MHOTOUIEHOB T(X), T1(X), ...
onpenensercs ciaeaytouuM obpazom: Ty(x)=1, Ti(x)=x, T(x)=2xT}_1(x)—
Ty _2(x), (k=2,3, ...). Homyuuts T(x), ..., T3(x).

669. [TocnenoBarenbHOCT, MHOTOWICHOB Hy(xX), Hi(X), ...
ompenensercs ciaeayomum odbpazom: Ho(x)=1, Hy(x)=2, Hy(x)=xH} - 1(x) —
(k—DHi-2(x) (k=2,3,...).

a) [omyuuts Hi(x), Hs(x), He(x).

0) [lanbl nelicTBUTENbHBIC YUCHA dy, ..., de. |[OTy4UTH MHOTOUJICH
apHy(x)+...+acHs(x).

B) JlaHo nelicTBUTENnbHOE YKCIIO a. Beraucnuts Hy(a)+...+He(a).

670. ITocnenoBaTenbHOCTh MHOTOUIEHOB Gy(X), G1(X), ...
onpenensiercs ciaeaytomuM oopazom: Go(x)=1, Gi(x)=x — 1, Gy(x) = (x —
2k+1)Gy—1(x) — (k— 1)2Gk,2(x) (k=2, 3, ...). Bemmonuauts i Gy(x), Gi(x),
... 3a/1aHMA a), 0), B), cCHOPMYTUPOBAHHBIC B MPEABIYIICH 3a1aue IS

MHOTO4YIeHOB Hy(x), Hi(x), ....



671. IlocnenoBaTembHOCTh MHOTOWIECHOB Lo(X), L1(X), ...,
ompenenseTcs ciaeayomuM oopazom Lo(x) =1, Li(x) = x,

(k=1)°
(2k =3)(2k -1)

L (x)=xL,_ (x)- L_,(x),k=2,3,...

a) [Tomyuuts Ls(x), L7(x).

0) [lanbl nelicTBUTENbHBIC YUCHA d, ...ds, a. BeraucanTh
d0+d1L1(a)+. . .+dng(a).

B) [lonmyunts MHOTOUNEH Lo(X)+L1(X)+...+Le(X).

672. [lansl AeiicTBUTENbHBIC YUCIA Ay, .., dp, by...., by (ap, ..., a ,
MoTNapHo pa3nuyHbl). Tpedyercs HalTH MHOTOUJIEH F(X) CTEIIEHU HE BBIIIIE,
4yeMm n, Takoi, uto F(a;)=b; (i=0, 1, ..., n).

OTMeTHM, YTO HETPYAHO MOCTPOUTH MHOTOUJICHBI

W, (%), W, (X), ..., w, (X) KaxIblii U3 KOTOPBIX UMEET CTENIEHb 7 U KOTOPBIE

00J1a1a10T TeM CBOMCTBOM, 4TO @;(X) paBeH 1 mpu x = a; u paBeH 0 npu x

=Qg, Aly «ovy Ai— 1, Ai+1,y - .., Ay — JJIS1 ITOCO JOCTATOYHO MOJIOKHUTE



(x—a)x-a)...(x—a,,)(x~a,).(x~a,)

@, (x) = :
(a,—a,)a,—a,)..(a,..a_)a, —a,).(a —a,)

i=0,1,...,n.
B kadectBe nckomoro MHorousieHa F(x) 6epercst cymma

by, (xX) + by, (x) +...+b @ (x).

n n



§ 20. IlpeoOpa3oBaHue U MOCTPOEHUE MATPHI

673. Jlanpl AeiicTBUTEIbHAS MaTpHIla pa3mepa nX(n+1),
JNEUCTBUTENBHBIC YACHA 4, ..., d,,, b,,...,D, , , HaTypajabHbIC YUCIA D, q (P
< n, g < ntl). O6pazoBaTh HOBYIO MaTpHIly pazmepa (n+1)%(n+2) BcTaBkoit

MOCJIE CTPOKU C HOMEPOM p JAHHOW MATPUIbI HOBOM CTPOKHU C dJIEMEHTaMU

ai,..., Qy+1 ¥ TIOCJICIYIOIIEH BCTAaBKOM TOCTIE CTONIOA C HOMEPOM ¢ HOBOTO
CTOJIOLA C DIIEMEHTaMH by, ..., b,+1.
674. Jlanbl nienble 4ucna aj, ..., dio, LEJIOYUCICHHAs KBaIpaTHas

MaTpulla NopsiKa 7. 3aMEHUTh HYJSIMU B MaTPUILIEC T€ AJIEMEHTHI C YETHOU
CYMMOM MHJIEKCOB, ISl KOTOPBIX HMEIOTCS PaBHBIE CPEH Ay, ..., d]o.

675. Jlanbl JelcTBUTEIbHBIC YUCTA d1, ..., d,, JCUCTBUTEIIHHAS
KBaJpaTHas MaTpuiia nopsaka n (n = 6). [lonyuuts 1eHCTBUTENBHYIO
MaTpuIly pa3mepa nx(n+1), BCTaBUB B HICXOJHYIO MaTPUILy MEXIY MATHIM U

IIECTBIM CTOJIOIIaMH HOBBIM CTOJIOEIL C 3JIEMEHTAMH A1, ..., dy,.



676. [lana uenoyuciaeHHas MmaTpula pasmepa 6x9. Haiitu matpuiry,
MOTYYAKOIIYIOCS U3 TaHHOM:

a) MepPeCTaHOBKOMN CTOJOIIOB — MEPBOTO C MOCIEIHIUM, BTOPOTO C
OPEINOCISIHUM U T. 1.}

0) mepecTaHOBKOM CTPOK — IIEPBOM € MOCIIEAHEN, BTOPOM — C

IIPEANOCIEAHEN U T. 1.

/['l a; ajj
/
ajj
Puc. 36
677. Jlana neicrButTenbHas Matpuna [ a;i | ij =1, ..., ». IlomydnTs
JCHCTBUTENBHYIO MaTpULy [ by ij = 1, ... n, DIEMEHT b;; KOTOPBIA paBeH

CYMMC 3JICMCHTOB I[&HHOﬁ MaTpulbl, paCloOJ0KXCHHBIX B O6JI3,CTI/I,



orpezensseMoi MHIIEKCaMHU i, j TaK, Kak oKa3zaHo Ha puc. 36, a —e
(obmacTh 3aITPUXOBAHA).

Cx01HBIM 00pa30M MOKHO paCCMOTPETH BMECTO CYMMBI JIEMEHTOB
UX MPOU3BEICHIE, HA0ObIIICe 3HAUCHUE, HANMEHBIIIEe 3HAUCHHE.

678. [lana neiicTBUTENbHAS KBaJpaTHas MaTpUlla MOPsIKa 7.
[TpeoOpazoBaTh MaTpHUIly 1O MPABUITY: CTPOKY C HOMEPOM 71 CIETATh
CTOJIOIIOM C HOMEPOM 71, @ CTOJIOCI] C HOMEPOM 71 CAENaTh CTPOKOIL ¢
HOMEPOM 71.

679. [lanbl aBe NEHCTBUTEIBHBIC KBAPATHBIC MATPHIIBI TIOPSIKA 7.
[TomryyuTh HOBYIO MaTpUILY:

a) YMHOXXEHHEM 3JIEMEHTOB Ka)/10i CTPOKU NEPBON MaTpPHULIbI HA
HanOOoJIbIIIee U3 3HAUCHUH DJIEMEHTOB COOTBETCTBYIOIIEH CTPOKH BTOPOI
MaTpPHIIBI;

0) mpubaBIeHNEM K JIEMEHTaM Ka)KJIOTO CTOJIOIA TIEPBOM MaTPHIIBI

MPOU3BCACHUS 3JICMCHTOB COOTBCTCTBYIOIIIUX CTPOK BTOpOfI MaTpHUulbI.



680. B nanHO# 1eliCTBUTEIIBHOW MaTpHUIle pa3MepoM nXxm (n=3,
m=3) MOMEHSATHh MECTAMH:

a) CTpOKH ¢ HOMepamMu 2 u n — 1;

0) cTonO1pBl ¢ HOMepaMu 3 U 1 — 2.

681. [lanb aeiicTBUTEbHBIC YUCHA by, ..., b1s. B neiicTBUTENBHOM
Matpuue [a;]= 1, 17,j=1, ..., 10 IEPBask ¥ TOCJIEAHAA CTPOKH 3aIIOJIHECHBI
HYJSIMU: a11= a2 =...=aj10=aj71= ai72=...= ay710= 0. DIeMEHTHI

a1, asl, ..., A1 | IEPBOTO CTOJIOIIA COOTBETCTBEHHO PaBHHI by, ..., bs.
. . 1
H3BectHO, yTo pn 2 < i < 16, 2 <j < 10 nmeeT MecTo a;~ 5 (@iv1j-1tai—1

j—1). TpedyeTcst onpenenurs as 10, as 1o, ..., A16 10-

682. J[anbl 11e7109MCICHHAs MaTpHUIA pa3Mepa nX3, 1enble yucia k, /
(1 k <n, 1< [ <n, k#1). [IpeobpazoBaTh MaTpHILy TaK, YTOOBI CTPOKA C
MCXOJHBIM HOMEPOM k HEMIOCPEACTBEHHO CIIEZI0BAjIa 33 CTPOKOM ¢

HCXOJHBIM HOMCPOM l, COXpPAaHUB IMOPAOOK CIICAOBAHUA OCTAJIbHBIX CTPOK.



683. HazoBeM 1omyCcTHMBIM TIPe0Opa3oBaHUEM MATPHIIBI
MEPECTaHOBKY IBYX CTPOK WJIM JBYX CTOJOLOB. JlaHa AelicTBUTEIbHAS
KBaJpaTHas Matpuia nopsiaka #. C mOMOILIBIO TOMyCTUMBIX
npeoOpazoBaHuil JOOUTHCS TOTO, YTOOBI

a) OJMH U3 3JIEMEHTOB MaTPHUIIbI, 00JIaJA0NINIi HAUOOBIIINM 10
MOJYJIO 3HAYEHHUEM, PACIIOJIarajics B JICBOM BEPXHEM Y1y MaTPUIIbL;

0) OIMH U3 3JIEMEHTOB MaTPHUIIbI, 00JIaJaI0IINIi HAUMEHBIITUM
3HAYCHHUEM, PACIIOarajcs B JEBOM HUKHEM YIIIy MaTPHUIIbL.

684. B nanHoOI neiiCTBUTENBHOM KBapaTHON MaTpHIIE MOpsIIKa 1
HaWTH HAUOOJIBIIUI IO MO0 AeMEeHT. [1oayduTh KBaApaTHYI0 MaTPHILY
nopsiaka n — 1 myreM BhIOpachIBaHUS U3 UCXOJHOM MaTPHIIbl KaKOW-HUOYAb
CTPOKH U CTOJIOIA, Ha MIEPECCUCHUN KOTOPBIX PACIIOIOKEH JIEMEHT C
HalJICHHBLIM 3HAUYEHUEM.

685. [lana nelicTBUTENbHAS KBaJpaTHas MaTpUlla MOPsIKa /1, BCE

3JIEMEHTHI KOTOPOH pa3iuuHbl. HaiiTu HanboabIInii SIIeMEeHT cpeau



CTOAIIIUX Ha IJ1aBHOM M MOOOYHO JuaroHaisix U IOMCHATH €0 MECCTaMHU C
QJICMCHTOM, CTOAIIMUM Ha MCPECCUCHUU ITHX HHaFOHaﬂeﬁ

686. [locTpouTh KBaipaTHYIO MaTPHUILy TOpsIKa 27:

~

11...1 22...2

n < 11...1 22...2
11...1 22...2

r | 33 44...4
33..3 44...4

noo< L.
33..3 44...4

n n

687./1ano neiictButenbHoe yncio x. [lonyunTs KBagpaTHytO

Martpuily nopsiakalQ:



= =
=
o=
ka

X 0.0 x

9 8
x x ..x 1

(cepenuHa 3aroaHAETCS HYJISIMH).
688. Jlanb!l AeiicTBUTEIbHBIC YKCTA A1, ..., dy. [1OTYyIUTH

KBaJIpaTHYIO MaTpUILy MOPSJIKA 7:

ay a; az ... dyp Ap 4,
ay az A4 ... 4y Ay Ay
asy asg ds ... a, a; ap

a,a; az ... ap3 4y Ay




689. [1onyuuTh ETOUUCICHHYIO KBaJpaTHYIO MaTpHUILy TTopsiaka 7,
3JIEMEHTaMHU KOTOPOH ABJISIOTCS yKcha 1, 2, ..., 49, pacnonoXxeHHbIE B HEM

no cnupainu (puc. 37).

12... —  »
A
< \ 4

Puc. 37

690. [lana neiicTBUTENbHAS KBaJapaTHag MaTpuia nopsiaka 7.Haittu
MOCJIEIOBATEILHOCTD ICHCTBUTEIBHBIX YUCEN b ..., bag, IOTYUAIOIIYIOCS

MPU YTEHUH TAaHHOW MATPUIIbI MO CIIUPaAIH (CM. MIPEABIIYIIYIO 3a1a9y).



691./laHbl AeHCTBUTEIBHBIC YUCTA A1, ..., des. IIOTYyUUTH
JIEHCTBUTEIIbHYIO KBAJAPATHYIO MAaTPHILy MTOPsIAKA 8, 3JIeMEHTaMU KOTOPOI
ABJISIFOTCSL YUCIIA a1, ..., de4, PACTIOJOKEHHBIE B HEH IO CXEeMe, KOTopast

IIpUBE/IEHA Ha puc. 38, a—2.

Puc. 38
692. Jlana nelicTBuTeNbHAS KBaJgpaTHaAs MaTpuIia nopsaka #n. Haiitu

HauOoJIbIIEee U3 3HAYEHUHI QJICMCHTOB, PACIIOJIOKCHHBIX B BaMTpHXOBaHHOﬁ

yacTu MaTpuilsl (puc. 39).



h | NN 4
K] 47

Puc 39

693. [lana neiicTBuTeNnbHas KBaJpaTHas MaTpULa MOpPsIKa 27.

[Tony4nTs HOBYIO MaTpUILY, IEPECTABIISS €€ OJIOKU pa3Mepa nxn:
a) B cooTBeTCTBUHM C puc. 40, a;

0) B cooTBeTCcTBHH C puc. 40, 0;



K

Puc. 40
694. [1onyuuTh KBaAPAaTHYIO MaTPUILy HOPSIIKA 7:

a) 1 0 0) 1
1 0 2
0 1 n 0
B Oy 00 G2 0
) E n=1 E. r) B 203
0 o 0
) 18 5)
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695. Tabnuna ¢hyTd0IpHOTO YEMITMOHATA, B KOTOPOM Y4aCcTBOBAJIO /1
KoMaH[ (cM. 3amauy 413), 3amana cBoel BepXHEH paBOil 4acThIO B BUJIS

nocienoBareabHocT uncen 0, 1 wim 2: nepBbie n—1 uncen
MIOCJICIOBATEIIBHOCTH OTHOCSTCS K TIEPBOM CTPOKE TAOJIUIIBI, CIICAYIOIINE 71—

2 yucen — Ko BTOpoi  T. A. [locTpouTts Tabnuily eaukom, T. €. MOJTy4UTh



COOTBETCTBYIOIIYIO KBAPATHYIO MaTPHILY MOPsAKA 71 (3JIEMEHTHI TTIaBHOM
JMarOHaJIN 3aMOHSIOTCS HYJISIMH).

696. Nmeetcs Tabnuma GyTO0IHHOTO YEMITHOHATA, B KOTOPOM
y4acTBOBaJIO 7 KOMaH I (cM. 3aiauy 413). Tabnuiia npeacrapieHa
LETTOYMCIICHHON KBaJIpaTHOW MAaTpUIIEH MTOPSIKA 71, SJIEMEHTHI IJIaBHOU
JaroHaIy 3TOW MaTpULIbI paBHEI HyIIO. [lepectpouts 3Ty TabIUILY,
MPUCBOUB KaXKJI0 KOMaHJIe HOMEP, PaBHBIN 3aHATOMY €10 MecTy (Ui
MIPOCTOTHI CUUTACTCSA, YTO MPU PABHOM UHCIIE OUKOB MECTa PaCIpeAeIIIIOTCS
Mpou3BOJILHO). OTAEIBHO YKa3aTh pacIpeIeICHUE KOMaH/ B CTapoi

HyMCpaluu 110 3aHATbBIM UMU MECTaM.



§ 21. MarpuuHnas ajareopa *)
*) B matpuuHoii anreope [10] npuaATO 0003HAYATH MAaTPHILY KaKOW-HHOYIb
00b1I0M OYKBOM JTATUHCKOTO ai(aBuTa, a SIIEMEHT MaTPHUIIbI—
OJIHOMMEHHOMU MaJyioli OyKBoO# ¢ nHaekcaMu. Takasi cucreMa 0003HAYCHUN
BbIIEp)KaHa U B 3TOM pa3ieic KHUTH.

3a uckiroueHueM 3aaauu 714, Bo Bcex 3aJjayax MaTpPULIbl U BEKTOPBI

CUUTAKOTCA I[eﬁCTBHTeHBHBIMH.

697. lanbl maTpuilsl A u B pazmepa kXm v m*/ COOTBETCTBEHHO.
Haiitu npoussenenue 45.

698. /lana kBagpaTHas MaTpuua npsiaka z. [lonyduts MaTpuiry A

699. Jlanb! kBagpaTHbIe MaTpullbl A U B opsiaka n. [loayduTts
matpuny AB—-BA.

700. [Tana xBaapaTHas matpuua 4 nopsnaka n. [lonyunts MmaTpuiy

AB; sneMeHTbl MaTpUIlbl B BRIYUCIAIOTCS 110 hopMyIIe:



a) b, = ;
)by i+j-1

D_ l' , ecim (<,
g+]—l
0) b, =
oot
H+j+l
=L eemi<y,
+j-1
B) b, = é), ecnui = j,
1
i+j-1

B IIPOTUBHOM CJIydac;

B— B OCTaJIbHBIX CIIy4asix
E
@i,j=1, ..., n).
701. Jlanbl KkBagipaTHasE MaTpuIlla A TIOpsIKA 1 ¥ BEKTOp b ¢ n
aneMeHTamu. [1oyunTs BEKTOp:
a) Ab;
6) A°b;



B) (A—E)b, Tne E—equHWUYHas MaTpHIla MOPSIKA 7.
702. Jlana kBagpaTHas MaTpuia mopsaka 7. [lomyauts BekTop Ab,
r/1e b—BEKTOP, JIEMEHTHI KOTOPOT'O BBEIYUCIISIOTCS 0 (hopMyIie:

1

b = ;
a) i l.2 + 2 s
O 1 .
T €CIIi [ - YeTHOE,
0) b, = %
5 B MPOTHUBHOM ClIy4ae
(=1, ...,n)

703. [Tansl kBajpaTHas MaTpuLa 4 IOpsAAKa 7, BEKTOPBI X U Y C 1
aneMeHTamu. [lomyunts BekTOp A(x+).
704. [Tanbl kBagpaTHbie MaTpulibl A, B u C nopsaka n. [lonyduts

matpuity (A+B)C.



70S. [1anbl kBagpaTHbIe MaTpulibl A U B opsiaka n. [loayunTts
matpunty A(B-E)+C, rne E—enuHUYHAas MaTpUIIA TTOPSIIKA /1, & DJIEMEHTBI
MaTpuilbl C BEIYUCISIFOTCS 110 hopMyIie
1

ij . .0
g l+]

i,j=12,..,n.

706. [1ycTs nanbl KBajgpaTHas MaTpula A OpsiKa m U HaTypaJlbHOE

yucIio n; Tpedyercs HailTh A”. AJrOpUT™M, OCHOBAHHBIN Ha
HEIMOCPEICTBEHHOM NMpUMeHEeHHH GopMyibl A"=A[H ... 4 (n

o 4
COMHOXHTENEH), CIUIIKOM pa3oputeneH. Hanpumep, A” skoHOMUYHEE

2\2

BBIYUCIIATH Kak (47)". Vimest OAHOTO T0CTaTOYHO S3KOHOMHOTO aJlrOpUTMa

BBIUHCIeHUA A" 3aKTI0ueHa B cIeaytomeM: ecin n = 2k, 10 A" = (A4%)";
— — 2\k

ecm xe n =2k +1, 170 A" =(A”)" [U. Crenens ¢ nmokazarenem k

BBIYHUCICTCA C YUCTOM O3THUX KC COO6p3)K€HPII>i. I/ITaK, HaJ10 pa3CIMTh 7 Ha

2 cocratkoM: n =2k +/(0</<1), moToM 3TO K€ MpOAENaTh C k U T. II.



OtH HeﬁCTBHH MMPUBOJAT, KaK U3BCCTHO, K ITIOCTPOCHUTIO ,I[BOH‘IHOﬁ 3aI1ucu

n. AJIITOPUTM, OCHOBAaHHBIH Ha 3TOW HIee, COCTOUT B TOM, YTO
HOCIIe0BATENbHO BhIUUCIAIOTCT A® , A", .., A"~ 'rne a,a,_..a,a, —

JBOMYHAS 3aMUCh YKcia n. [ 3Toro Beraucisercs, nudpa 3a mudpoi,

JIBOMYHAS 3aIHCh 71 ¥, TTAPAJUIEIbHO, CTENICHb 33 CTEICHBIO,
0 1 2

AP, 4% AP || — kaxnaas cieyromas CTerneHb MOTyJaeTcs U3

peabIIyIIeH BO3BEICHHEM B KBaApat. I101cUnThIBaETCS IIPOM3BEICHHUE TEX

13 BBIYUCIICHHBIX CTEIEHEH, /IS KOTOPBIX COOTBETCTBYIOIIAS LIH(bpa

JIBOMYHOTO TIpeAcTaBieHus paBHa 1. Hanpumep, 3anuch 9 B 1BOMYHOM

cucreme ectb 1001 (9 =18+ 04 +0 2 +1) ; s Berancierus A

nocrarouno Haiit A%, A*, 4® (3 ymuO)enns), a 3atem onpenenuts 4 [U* (1
YMHOXEHHUE).
[IpenMy1iecTBO 3TOrO AITOPUTMA B CPABHEHUH C MIPOCTEHITUM

COCTOMT B TOM, YTO MPOCTEHIIHNI anropuT™M TpeOyeT yrciia yMHOKEHUH,



pacTyIero Kak JuHenHas GyHKIHS OT 71, a 371eCh YUCIIO YMHOKEHUH, rpyoo
rOBOPSI, MPOTIOPIHMOHATBHO KOJIMYECTBY UG YUCIA 71 UITU ABOUYHOMY
Jgorapudmy 7. ITO NIPEUMYILECTBO BECbMa OLITYTHMO IPH padboTe ¢
MaTpuiamMu (U3-3a TPYJI0EMKOCTH KaXKJI0T0 YMHOXKEHHUS ), XOTS, pa3yMeeTcs,
3TOT aJITOPUTM MOKET ObITh HCIIOIB30BaH U JIsl BBIYMCICHUS CTETIEHH
JI1000r0 YyKca.

Hanucats nporpammy, pean3yromryto MpeaaoKeHHbIH aarOpUTM.

707. [Jana xBajgpaTHas MaTpUIa nopsiaka 5. [loxyduts Matpuiy 4
(cm. 3amauy 706).

708. [{anbl kBagpaTHas MaTpula A mopsijaka m, HaTypajlbHOE YHUCIIO
n. lonyuuts maTpuiyy E + A4 + A* + ...+ A", rne E—equHn4Has Marpuia
HopsiIKa m.

709. [{anbl kBagpaTHasg MaTpula A mopsjaka m, HaTypajlbHOE YHUCIIO

n, IEUCTBUTEIIbHBIC YUCIIA Py, Pp-1, - - -, Po- I1OTydUTH MaTpULLY



p,A" +p, A" +..+ p A+ p,E, rne E — enuHu4Has MaTpULa NOPSIKA 7.

710. {ana matpuna A pazmepa m x n . [lonyuuts
TPAHCIIOHMPOBAHHYIO MaTpuity A (ee pasmep —mXn ).
711. Jlana matpuna A:
a) pazmepa mxm;,
0) pazmepa mXxn.
[TonyuuTs MaTpuIly AA" (ee pasmep mxm).

712. [lana xkBaapaTHas matpuua 4 nopsjaka m. Iloaydurs MaTpuiis!
1 1
—(A+A4%) u —(A4- A4%).
> ) u = ( )

713. Cnegom KBaJapaTHOW MAaTPHUILIBI HA3bIBAETCS CyMMa 3JIEMEHTOB,
PAacCIIONIOKEHHBIX HA TJIABHOM TUaroHaH.
JlaHbI KBaJpaTHasi MaTPHIIA TIOPSIIKA 71, HATYPAIbHOE YUCIIO 7.

Boruucnauts cienbl matpuil 4, Az, LA



714. KommiekcHas MaTtpuiia Z npeacrasisiercs napou X, ¥
JICUCTBUTENIbHBIX MATPHUI] TaK, UTO0 Z = X +iY . JlaHbl NelCTBUTEIbHbBIC
KBajipaTHble MaTpullbl 4, B, C u D nopsinka m. HaliTu npousBeneHne aAByx
KOMIUIEKCHBIX MaTpull 4 +iB u C +iD , T. €. HAUTHU IEUCTBUTEIIbHBIE
KBaJipaTHbIE MaTpullbl X U Y mopsiika m Takue, 4To
X +iY =(A+iB)(C +iD).

715. IlycTh juist KBaipaTHOM MaTpullbl A, UMEIOLIEH OPSJIOK 7,
CYIIIECTBYET 0OpaTHAsi MaTpUIla A7 Tornma, paccmaTpuBast 3JIEMEHTBI
MaTpUIIbI A" xa HemsBecTHBIE BEJIWYMHBI, U3 COOTHOIICHUS AA'IZE, roe E—
eMHUYHAs MaTpHIla MOPSIKA 71, MOKHO MOJIYYUTh CUCTEMY "’ TMHEHHBIX
YPaBHEHUH C n* nemssecrupivu. Haiitu MaTpuIly 3TON CUCTEMBI U BEKTOD,
ONPEACIIAIONINI €€ MPaBYIO YaCTh, CUATAs], YTO HEU3BECTHBIC AJIEMEHTHI
MaTpUIIbI A7 MPOHYMEPOBAHBI TaK, YTO CHayaja Mo NOpsiAKY UAYyT

AJIEMEHTHI NIEPBOM CTPOKH, 3aTEM—BTOPOH, U T. 1. CuuTaTh, 4T0 A —



3aJjJaHHas MaTpula NopsaKa 4; B OTBETE JOJIKHBI OTYYUTHCS KBaJpaTHas
MaTpuiia ¥ BEeKTOp nopsjaka 16.
716. IlpaBas TpeyronbHasi MaTpulia A MopsiJiKa 7 3aJlaHa B BUJIE

NOCJIEe0BATENbHOCTU (1 + 1)n/2 ducen: cHavana UAET 7 JIEMEHTOB MEPBOI

CTPOKH, 3aTeM 7 —1 3JIeMEeHT BTOPOW CTPOKU, HAYUHAs CO BTOPOTO
AJIEMEHTa, U T. J. (U3 MOoCIeHEH, n—i CTPOKHU OepeTcs TONbKO n—i
anemeHT). Kpome 3Toi nociaenoBaTeIbHOCTH J1aH BEKTOP b € 1 3JIEMEHTaMU.
Hatitu BexTop A4b.

717. JIBe npaBbie TpEeYrojabHble MaTpUIlbl A U B mopsika n 3a1aHbl
TaK, KaK OIMCAHO B Ipeabiayiei 3agaue. IloayunTs B aHaJIOTHYHOM BUJE:

a) marpuny 4B;

6) marpuuy A(E+B%), rue F—eiHIYHAS MATPHULIA TTOPSKA 7.

718. CummeTpuyHas KBaapaTHas MaTpua 4 nopsjka n 3aj1aHa

MOCJIEI0BATENBbHOCTBIO (1 +1)/2 Yucen, aHaTOTHYHO MPaBOi



TpeyrojibHOM Matpuile (cM. 3aaady 716). Kpome 3To#i mocienoBaTeIbHOCTH
JlaH BeKTop b ¢ n anementamu. Haiitu Bextop 4b.

719. CummeTpuyHbIE KBaJpaTHbIE MaTpULbl A U B niopsaka n
3aJaHbl MTOCJIEAOBATENILHOCTAMU U3 n(n +1)/2 4yucen, aHAJIOTUYHO MPaBbIM
TPEYroJIbHBIM MaTpulaM (cM. 3a1ady 716). [TonyuuTs B aHAJIOTUYHOM BHJIE:

a) matpuny 4B;

6) marpuiy A° — B*.



§ 22. YuceHHbIe METOABI ¥)
*) C yuCIeHHBIMH METOJIaMH, PaCCMaTPUBAEMBIMH B 3a71a4aX 3TOTO

pasnena, MOKHO 03HakKOMHThCS B [10].

720./1aHbl JEUCTBUTENIBHBIC YACHA X|,...,X, 5 Viseees Vo Lisenesl

9 m

(x, <x,<..<x,, x,<t,<x,, i=1,...,m). Uucno y npencrasiuser

co00¥ 3HaYEHHE HEKOTOPOH BYHKIMK [ OT aprymenta; y, = f(x;)

(j=1,...,n). C noMOIIbIO TUHECHHOW UHTEPIOJISIIIUN TTOJIYIUTh 3HAUCHUS
ﬂtl)a f(tZ), cees ﬂtm)~
721. Jlanbl AeCTBUTEIbHBIC YnCHa A, X1, ..., Xp, V1, ..., V. BCE
CKa3aHHOE O X1, ..., Xu, V1, ..., Yy B IPEIBIAYINEH 3a1a4e ocTaeTcs B cuie. C
MTOMOIIBIO JIMHECHHOW HHTEPIIOJSAIAN MTOTYIUTh 3HaUYCHUS (PYHKITUH [ 115
3HAUEHUH apryMEHTOB, PaBHBIX X|, X|+h, x1+2h, ..., x,+kh, Tne k -

HanOOoJIbIIEe TENI0e, TSl KOTOPOTo X1+ kh < X;.



722. JlaHbl HaTypaJIbHOE YHUCIIO 71, ICHCTBUTEIBHBIC YUCHA X1, ..., Xp,
V1, .oy Yn. PACCMOTPETD NMPEABITYITYIO 33/1a4Yy, CUUTAsL, UTO i = (X, — X1)/n
(OTBETOM JOJIKHA CITYKUTh TIOCIIEIOBATEIHLHOCTD, cojiepskamias n+1
YHCIIO).

723. JIaHbl ACHCTBUTEIBHBIC YNUCTA X], ..., Xny V1y ooy Vny § (X1<002<
o Xn, V1< t<yy). [lpenmnonaraercs, 4To yy, ...,V MPEACTABISIIOT COOOM
PE3YNIBTAThl U3MEPECHHS TEMIIEPATYPHI BO3/TyXa B MOMEHTHI BPEMEHH X1, ...,
Xpn. C OMOUIBIO TMHEWHON MHTEPIONIALNY yKa3aTh BCE MOMEHThI BpEMEHH,
B KOTOpBIC TEMIIEpaTypa Bo3ayXxa Obliia paBHa ¢ (HE UCKITIOUYCH CITyJaid
Yi=Vj+1=t U1 HEKOTOpBIX j (1 <j<n —1)).

724. Bepaytbcs k 3anayaM 721, 723, cuntasi, 4TO Pa3HOCTH MEXKITY
COCEIHUMH U3BECTHBIMU 3HAUCHUSIMU apTyMEHTA X1, ..., X, PABHBI MEX]TY
CO00M: X, — Xp1= Xp-1 — Xp2= ... = X3 — x1= h. BMecTO X1, ..., X, 3a0a10TCA X| 1

h, MOPAA0OK OCTAJIbHBIX UCXOJHBIX JAHHBIX HC U3MCHACTCA.



725. Jlano nelcTBUTEIBHOE MOJI0KUTEIHHOE YUCIOo £ . MeTogom
NIEJICHUST OTPEe3Ka MOIoJIaM HAlTH MPUOIMKEHHOE 3HAUYCHUE KOPHS
ypaBHeHus f{x) = 0. AGCOTIOTHAs MOTPENTHOCTh HAWJACHHOTO 3HAYCHHS HE
JOJDKHA TIpeBocxoauTh & . (Huke, psimom ¢ ypaBHeHueM f(x) = 0,
JIOTIOJTHUTEITFHO YKa3aH OTPE30K , COJCPIKAIIII KOPCHB.)

a)x +1In(x +0.5)-05=0, [O0,2];

6)x —x—02=0, [1, L.1];

B)x'+2¢ —x—1=0, [0, 1];

NDx —02x"-02x-12=0, [1, 1.5];
2sin’ x 3 3cos’ x

3 4
e)xt+08x —04x" —14x-12=0, [-1.2,-0.5];
X)X — 41 +x—=5.1x+4.1=0, [3.7,5].

n) =0, [0, 7/2];

726. Jlano nelCTBUTEIBHOE MOJI0KUTEILHOE YUCIO £ . MeTogom

XOP/JI BBIYHCIIUTH C TOYHOCTBIO £ *) KOpeHb ypaBHeHUs f(x) = 0 (Hmxe,



cienoM 3a ypaBHeHUEM f(x) = 0, JOTOTHUTENBHO 3aaH OTPE30K,
COJIepKaIINi KOPEHbD):

a) x2°*-1=0, [0,1];

6) x> —sin5x=0, [0.5,0.6];

= 2 2
5) 2sin” 2x B 3cos” 2x —o, [0, 7. /41;

3 4
Nx-2x*+x-3=0, [2.1, 2.2]
0 (4+x) (e —e¥) =18, [1.2, 1.3];
e)x'+05x —4x* -3x-05=0, [-1, O];
K)x —13In(x+0.5)-2.8x+1.15=0,  [2.1, 2.5].

*) Kora 3aXoQuT pedb 0 «BBIYUCICHUU C TOYHOCTBIO & », CIIETyeT
MMETh B BUAY, YTO JIUIIb HEMHOTUE YUCIEHHBIE METO/Ibl, OCHOBAaHHbBIC HA
MOCTPOCHUH TTOCIIEA0BATEIbHBIX MPUOIMKEHUH Xo, X|, ... K HCKOMOMY
YHCITy X, TApAaHTUPYIOT, TOJI0OHO METOy AENIEHUS OTpe3Ka MOMojam, YTo

a0CoI0THAs! MOIPENIHOCTh HalIEGHHOT0 3HaueHusl OyneT MeHble & . byaem



CUHMTaTh, YTO TpeOyemasi TOUHOCTh & JOCTUIHYTA, KaK TOJBKO MOTYYECHO
TaKoE X, (IIpx m > 1), [uI1 KOTOPOro |xm - xm_l| < &. B nansoi 3anaye
IpeIoaraeTcs, 4To B IporpaMme OyJeT peann30BaH UMEHHO 3TOT MOAXO]
K OIICHKE TOYHOCTH.

727. BepHyThbes K IPEeAbIAYIICH 3aa4e, CYUTAast, YTO TOCTPOCHUE

npuOIIMKEeHUH K KOpHIO ypaBHeHUS f{x) = 0 cremyeT 3aKOHUUTH, KOTIa

OyJeT MOJy4eHO TaKoe MPHUOIKEHNE X, Uit KOTOPOTO | f ()_c)| < &.(Ortor

A A
y y

Puc. 41

b



IoAX0J K OIE€HKE TOUYHOCTU MOXKET OBITh IMPHUEMIIEMBIM TOJIBKO B TEX

Cllydasix, KOrJa U3BECTHO, UTO | f (x)| HE IPUHUMAET 3HaYCHHI MEHbIIIE &

MIPU 3HAYEHUSX X, YAAICHHBIX OT KOpHA ypaBHeHHs f(x) =0; puc.4dl,a, 6.)

728. B ypaBHEHUSIX, IPUBEJICHHBIX B 3a7a4ax 725, 726, BBIYUCIUTH
KOPEHb, HAXOSIIHMICS B 32IaHHOM OTpPE3Ke (OTPE30K CIIEAYET 3a
ypaBHEHHUEM), METOJIOM JICJICHHS OTPEe3Ka MOIoJIaM U METOJIOM XOpJ €
OJIHOI U TOH1 3k€ TOYHOCThIO & . CpaBHUTH KOJMYECTBO 1IAroB, KOTOPhIE
HYXXKHO CJIeJIaTh AJIs MOJIy4eHUS! KOPHS STUMHU METOIaMH.

729. JlaHo AeHCTBUTEIBLHOE MOJ0XKUTEIbHOE £ . MeToaoM
KacaTeJIbHBIX BBIUUCIUTD C TOYHOCTBIO & (CM. 3amevanue K Ne 726) KopeHb
ypaBHeHwus f(x) = 0 (HIKe, creaom 3a ypaBHeHHueM f(x) = 0, B ckoOkax
yKa3aHO HayaJIbHOE NPUOIMIKEHUE K KOPHIO):

a)x —2x*+x-3=0, (2.2);

0)tgx—x=0, (4.67);

B) 1.8 x* —sin 10x =0, (0.22);



r) x* = 3x% + 75x — 10000 = 0, (—11);

0 x —6x*+20=0, (2.31).

730. Pemuth METOZOM KacaTeNbHbBIX IEPEUNUCICHHBIE B
npeablIyIel 3a/1a4e ypaBHEHUs, TpeKpalias IoCTpOeHUE MPUOIMKEHUN K

KOpHIO yYpaBHEeHHUS f(x) = 0 B TOT MOMEHT, KOrja Oy/IeT MOJIy4eHO TaKoe

MPUOJIMKCHHE X, st KOTOPOTO ‘ f ()_c)‘ < 0.00001.

731. Jlano nefCTBUTEIBHOE MOJI0KUTEILHOE YUCIOo £ . MeTogom
uTepaluil BEIYUCIUTh C TOYHOCTBIO &€ (cM. 3aMeuanue K Ne 726) kopeHb
ypaBHeHus f(x) = 0 (HmKe, cnenom 3a ypaBHeHHEM f(x) = 0, B ckoOKax
YKa3aHO HavyaJIbHOE MPUOIMKEHUE K KOPHIO):

sin x

a) x— -1=0, (0);

6)2x° +4x—1=0, (0.11);
B)x° + 12x—2=0, (0.95);
r)5x—8Inx=8, (4.32);



0 x>+ x=1000, (9.42);

e)x—sinx =0.25, (1.17);

X)X —6x° +20=0, (2.25);

3)5x° + 10 x>+ 5x— 1 =0, (0.6).

732. CpaBHUTH METOJIbI ICJICHUSI OTpE3Ka MoIojam, Xop/,
KacaTeJIbHBIX ¥ UTEPALNH, T00YEPETHO UCTIOIB3YS UX IS PEIICHUS OJTHOTO
1 TOTO K€ ypaBHeHUs. HezaBuCMMO OT MeToa MOCTPOCHHUE MPUOTHMKEHUHN K

KOpHIO ypaBHeHUs f(x) = 0 cienyeT 3aKkaH4YMBaTh, KaK TOJIBKO OyneT

MOJIyYEHO TAaKOE MPUOIMIKEHUE X , U1l KOTOPOIO ‘ f (x)‘ <& . 3HaueHue &

cienyet noouepeano opatek paBabM 0.01, 0.001, ..., 0.0000001. s
Ka)JI0TO U3 METOJIOB OCTPOUTH IrpauK WM CTOI0YATYIO JHArpaMMy
WU3MEHECHHS YHCIIa MOTPEOOBABIINXCS TPHOMKESHHUI TTPU TIEPEX0IE OT

OJIHOT'O 3HAYCHUA £ K APYroMy. B xauecTtBe YpaBHCHU, HA KOTOPOM



IIPOBOAUTCA CPpaBHECHUEC MECTOAO0B, 1 OTPE3KAa, KOTOPOMY IIPUHAITICKUT
KOPCHDb, CJIICAYCT B3ATh:

a)x +x°—3=0, [0.6, 1.4];

6)x —x—0.2=0, [0.9, 1.1];

B) 5x° —x—1=0, [0.6, 0.8];

Nx —2x—5=0, [1.9, 2.93];

0 x° +x=1000, [9.1, 10];

e xt+2x*—x—1=0, [0, 1].

I[JISI METOAa KaCaTCJIbHBIX U I/ITepaI_H/Iﬁ B KQUCCTBC HAYAJIBHOT'O
MPUOJIM>KEHUSI BBIOUPACSTCS TTOAXOASAIINI KOHEI[ OTPEe3Ka.

733. Jlano nelcTBUTEILHOE MOJI0XKUTEIbHOE unclio £ . Haitu ¢
MTOMOIIIBIO TTOIXOSIINX METOJ0B BCE KOpHH ypaBHeHUs f(x) =0 c
TOYHOCTBIO & . [[15 momy4YeHust OTPE3KOB, COECPKALIUX 10 OJHOMY KOPHIO
ypaBHEeHHUs f(x), WM IS TOTyYEHHs] HAaYaJbHBIX MPHOIKEHHH K KOPHAM

uccienosarh rpaduk GyHkun y = f(x). B kadecTse f{x) paccMOTpeTh:



a)x —6x’ + 12x +5=0;
6)x*+x*—2=0;

B) X’ +3x+2=0;

T) Jx+1=cos (0.5x);

1) 3x° —cos 2x — 1 =0;
e)2lnx—1/x+0.5=0;

x) X' —6x +9x* —16=0.

734. Haiitu ¢ Tounoctsio 0.00001 HanMeHbIINI KOPEHb YPABHEHHUS:
a)x —6x* +19.8 =0;

6) x* +x° — 10x* — 34x — 25 = 0;
B) x° — 1.75x + 0.75 = 0;

r)x +5x = 2x° —4x? + Tx =3 =0;
n) 3x—sinx =7,

e)x"—0.4x° — 1.24=0;

K) X =cosx +1;



3) ¥ =05+ x;

) x* +39x° + 958x* — 1081x — 1987 = 0.

Hcrnonb30BaTh KakOH-HUOY/Ib TTOAXOSAIINN YHCICHHBIA METO/
pelieHus ypaBHeHui. /st monydeHus orpeska, coiepikaliero HauMeHbIINN
KOpeHb ypaBHeHUs f(x) = 0, wiu U1sl MOTyYeHUS HAYaIbHOTO TPUOITIKEHUS
K 9TOMY KOPHIO UCCIIeIOBATh rpaduK QyHKIHH ) = f(X).

735. BepHyThcs K npeaplaylien 3aaaye, paccMaTpuBasi BMECTO
HAUMEHBIIIETO KOPHSI:

a) HauOOJIBIITNI;

0) HaMMEHBIINKI OTPULIATEIbHBIN;

B) HAHOOJIBIINH TIOJIOKUTEIBHBIN;

') BTOPOH MO BEJIMYUHE;

1) HAMMEHBUIN 110 MOJTYJIIO.

736. Haiitu ¢ Tounoctsio 0.0001 Bce kopHu ypaBHeHus 1/x = sin x,

MPUHAJICKALIETO OTPE3KY [ — 71, 7i .



737. Jlins kaxXaoro [ejaoro YKncia # U3 Auamna3zona oT 1 go 50 Haiitu

2 o
noAXOogAIIM METOAOM C TOYHOCTBIO 1/n” HanG oMb KOpPCHb YpaBHCHHA

x_3 -3x”+ 1 =0 (9TOT KOpeHb, KaK HETPYJHO MOKA3aTh, MEHBIIE, YEM 3n?)
nZ b s s .
[MomyunTs rpaduueckoe n300pakeHue 3aBUCUMOCTH 3HAYCHUS
HauOOJIBIIEr0 KOPHS OT 7.

738. Unorna ¢byakuus y = f{x) 3a1aeTcss Ha HEKOTOPOM OTPE3KE C
NOMOIIBIO ypaBHeHUs BUaa F(x, y) = 0. Beraucnute 3HaueHust QyHKIUH,
3aIaHHON YpaBHEHHUEM:

a)y +x —2xy=0mmx=0,-0.1,-0.2, ..., —1;

6)y3 +y2 — X =0max= 1,1.1,1.2, ..., 2.

B nepBomM citydae ¢yHKIMS onpesiesieHa U HeoTpulaTelibHa Ha
otpeske [—1, 0], ee 3HauUeHuUs1 HAa 3TOM OTPE3KE MEHBIIIE, YEM 1; BO BTOPOM
ciydae (yHKIIHS OIpe/ielieHa U OTpUIlaTeNIbHA Ha oTpe3ke [ 1, 2], ee

3HAYEHUS Ha 3TOM OTpEe3Ke MeHblie, yeM 1.5. /[ HaxoxaeHus 3HaUeHUH y



HCITOJIH30BaTh MOAXOSAIINN YHCICHHBIA METO/I PEIICHUSI YPAaBHCHHM.
Beruucnenue npoBoauTh ¢ TO4HOCTHIO 0.0001.
739. HanucaThs nporpamMmy petienus no Metoay ['aycca cuctemsl
JIMHEUHBIX YPaBHEHUMN
anx + ...+ aix, = by,
amxy + ... t auyx, = b,.
KBanpartnas matpuua [a;] ij=1, .., » 1 BEKTOp by, ..., b, - ICXOHBIE 1aHHBIE
3ajauu (TIpeanoaaraeTcs, 4To CUCTeMa COBMECTHA U UMEET €JUHCTBEHHOE
pEIICHHE).
[IpuMeHUTH porpaMMy JIJIsl PEIICHUSI CIICTYIOIINX CUCTEM:
a)  10x, +x,+x, = 12,
2x, +10x, +x; = 13,
2x,+2x, +10x;, = 14



6)

1)

4x, +0.24x, -0.08x, = §,
0.09x, +3x, —0.15x, = 9,
0.04x, =0.08x, +4x, = 20;
6x, —x, —x; = 11.33,

-x, +6x,—x; = 32,
-x, —x,t6x; = 42;

3x, —x, = 5,
-2x,+x,—-x; = 0,

2x, —x, +4x, 15;

0.427x, +3.210x, —1.307x,
4.270x, —0.513x, +1.102x,
0.012x, +1.273x, —4.175x,

2.425,
-0.176,
1.423;



10x, —x, +2x; = 3x,
x, —10x, —x; +2x,
2x, +3x, +20x; — x,

3x, +2x, + x5 +20x,

2x, +3x, —4x; +x, 3.1
0.1x, =2x, =5x; +x, =2
0.15x, =3x, +x, —4x, —
10x, +2x, —x; +2.1x, +4.7

3x, +1.5x, —x; +2.4x,

-0.5x, +x, —3.1x; —4x,

2x, —0.8x, —4x,

x, —1.3x, +3.9x, —3.7x,

“

“

1 1
S oo o

\:



4.13x, —2.87x, —1.94x, +0.61x,
1.27x, +7.23x, =0.15x, +1.71x,
0.19x, +2.75x, +3.14x, —0.76x,
2.87x, +4.33x, —2.41x, —3.42x,

X, +3x, —2x; —2x, =

3x, +4x, =5x, +x, =3x, =
—2x, =5x, +3x; —2x, +2x; =
X, =2x; +5x, +3x; =

—2x, = 3x, +2x, +3x, +4x; =

79x, +5.6x, +5.7x; -7.2x, =
8.5x, —4.8x, +0.5x; +3.5x, =
43x, +4.2x, -3.2x,+93x, =
3.2x, —1.4x, -89x; +83x, =

0.5,
5.4,
5,
7.5,
3.3

0.32,
—4.16,
2.33,
2.79;

6.68,
9.95,

8.6,



M) 10.2x, +6.07x, =9.1x, +50.3 = 0,
9.28x, —79.6x, —4.92x, +258 = 0,
68.3x, —2.71x, —8.14x, +32.6 = O.

740. Jlano nelcTBUTEILHOE MOJI0XKUTEIIBFHOE YHCIIO €. MeTogoM
UTEpaIHii PeIIUTh CUCTEMY JIMHEHHBIX ajreOpandecKuX ypaBHEHUH C
TOYHOCTBIO €. B JaHHOM 3a7a4e BEIUHUCICHUE C TOYHOCTBIO € O3HAYACT
cienyromiee. Beraucinsercs mocien0BaTeIbHOCTh BEKTOPOB-TIPUOIKEHUN

(m) = ((m) (m) — (m) -
x" =™, x",..x,") Toe n—4ucio Heu3BeCTHbIX cucteMsl, m=0, 1, 2, ...
Ecnu nst HeKOTOpOro k BBITTOJIHEHO YCIIOBUE
(k=1) _ (k) .
max‘x,. X; ‘ <g, i=1,2,..,n,
1

1o Bektop x* = (x,x" ..., x*) cumraercsa pemennem cuctemsi ¢

TOYHOCTBIO €:



0)

2-0.06x, +0.02x;,
3-0.03x, +0.05x;,
5-0.01x, +0.02x,;

1.2-0.1x, —0.1x,,
1.3-0.2x, = 0.1x,,
1.4-02x, = 0.2x,;

0.1x, —0.2x, +0.3x,,

—0.1x, +0.1x; —0.2x, + 0.5,
—0.1x, —=0.15x, +0.05x, — 0.5,
—0.15x, —0.1x, —0.005x, +0.75;

~0.2x, +0.1x, —0.2x, = 0.4,
0.2x, =0.2x, +0.2,

0.2x, =0.4x, +0.2x, — 0.4,
0.333x, = 1.111;



1 x 0.12x, —0.18x, +0.08x, —0.64,

x, = 0.15x, +0.06x, —0.11x; +0.26,
x; = 0.04x, —0.1x, —0.09x, +1.34;

e) x, —0.1x, +0.2x, = 03,
0.1x, +x, -0.1x; -0.1x, = -0.2,
—0.1x, +x; =0.1x, = 0.1,
—0.1x, +0.1x, +x, = 0.2

K)  5.92x, —1.24x, —1.84x, = 2.44,
2.72x, =9.71x, +2.43x, = 2.4,
1.76x, —=3.12x, +9.38x, = 1.93.

741. BIuMCIUTDh UHTETPAIIBI IO (HOPMYIIaM YHCICHHOTO
UHTErpupoBanus u 1o popmysne Hetorona-Jleitonuna. CpaBHUTH

pe3yabTaThl:



2 dx ? dx 7

a) [ 0) [— i :
‘!’xz ‘!’ . B) ‘!'sm xdx;
Uy 8 .

r) lw, I[) '(!’\/ xdx.

742. JlaHO AeHCTBUTEIBLHOE YUCIO €. BEIYMCINTD UHTETPAJIbI C
TOYHOCTBIO €. B maHHOM 3aa4e BIYHUCIEHUE C TOYHOCTBIO € O3HAYAET

cienytomee. OTpe30K HHTErPUPOBAaHUS pa30MBAETCs HA /1, PaBHBIX YacTel

H CTPOUTCA CyMMa S . » KOTOpPAs sABJISICTCA HpI/I6J'II/I)K€HHBIM 3HAa4YCHUCM

UHTErpasia. Eciiv BBINONHSETCS yCIOBUE ‘Sn, S, <&

. S, ‘ CUMTAETCS
i+l

3HaYeHHEM MHTerpajia ¢ TOUHOCThIO €. (3aech, n, <n,,, (i=1,2,...).)

3

" dx
—_— 0 4+ xdx;
a) '!'%/m )‘!'\/ x~dx



B)6 dx
‘o[ 1+x4’

/4
dx

) ;
-0[ \J1-0.25sin? x

T cosx
x) I

/2

dx;
X

10

) J'(x -5)*(10 — x)dx;

1

) J’ez‘” sin(2x> +1)dx;
0

! dt

H)

2
_ Tx
r) Ie ? cos——dx;
4 4

/6

) [+igx dx;
e J)' ox dx
7ex

3)‘!’7dx,

K) ( 1+ cos’ x dx;
|
0

0.56

3
M) Jarccose g
2

X5

5
0) J’ex sin x°dx;
0



1
) J’ lnl dr.
] t

Ecnu ynaercst ¢ momorpio popmynsl Herorona—JleliOauna Haintu
TOYHOE 3HAUYEHHE UHTErpasia, TO MOJE3HO CPAaBHUTH C HUM PE3YIbTaT
NPHUOTMKEHHOTO BBIYUCIICHUS.

743. BeraucnuTh JUTMHY AJLUTUIICA 110 hopMyTie

w2

S =4a J’wll —-&’sing dg, a =30, b =20 (au b— nomyocu >1IUICA),
0

744. Bepuytbes k 3anade 738. Halitu npuOnkeHHbIC 3HAYCHHS

UHTErpaioB GyHKUUN y = f(x), ONPENeNeHHBIX B @) U 0) C TOMOIIBIO
ypaBHeHu#l Buaa F(x,y) = 0. IlepBas ¢pyHKIMS HHTETpUPYETCS HA OTPE3KE

[—1, 0], BTOpas Ha otpeske [1, 2]. Beruucnenue uurerpaia cieayer



HAuMHaTh, Pa3/le]MB OTPE30K MHTEIPUPOBAHUA Ha 5 yacTel. 3aTeM
YTOUHUTH 3HAYCHHE UHTErpaa, yMeHblas mar Basoe. Borancnenue
npoBoUTH ¢ TOYHOCTHIO 0.001. 3HaueHus PyHKIIMH BBIYUCIATH C
touHocTbto 0.00001.

745. Jlano nelCTBUTEILHOE MOJI0XKUTEIIFHOE YHUCIIO €. BEIYUCINTS €
TOYHOCTBIO € IUIOMAAb PUTYPHI MY IyraMH JIBYX KPUBBIX:
—_ 2 _ X .
a) y=sinx  +2, y=e" ;
—_ x2 —_ 2
0) y=2", y=cosx” +1.
Bocnonbp30BaThCst YMCIEHHBIMU METOAAMH PEIICHUS YPABHEHUHN U

HHTCTPHUPOBAHUA.

746. Pemuts nuddepenimansuoe ypapaenue y' = f(x,y) . [Tocme

YpaBHCHHA B CKOOKax 3amucaHbl HNCXOIHBIC TaHHBIC IJIST pCHICHUS: X, —



HavyaJbHOE 3HaYEHUE apryMEHTa, y,— HauyaJIbHOE 3HaYCHUE (PYHKIINUU OT
X,, OTPE30K, Ha KOTOPOM pelllaeTcs ypaBHEHHe, /i — Iar.
" y _ _ _
a) y =x+cos— (xg=1.7, y9=5.3, [1.7,5.2], h=0.15);
Ti

2
e

X
6) y'=—+
)y AT

B) v’ =3/x? +3y (xo=3, yo=5, [3, 11.4], h=0.3);

(xo=1.8, y=4.5, [1.8, 4.6], h=0.1);

1)y =L (yInx-1) (x=1, ¥=0.5, [1, 0.6], #=0.005);
X

) ¥ =2x+sin2 (=0, yi=1, [0, 1], ~=0.1);
X

e) ' =/x +.[y (=0, =0, [0, 1], h=0.1);

K) y' =x+3i/3 +y2 (x0=0, y9=0, [0, 1], ~=0.1);



L (x0=0, y=1, [0, 1], ~=0.01);
+y

3) Yy =

X

n) y' =x-y (x0=0, y~=0, [0, 1], ~=0.05);

Xy
2
-X

.TI) y’ = 2xy ()C()=O, y0=19 [09 1]9 h=0025)9
M) ' = 2535 (300, 50, [0, 11, h=0.1);

H) ¥ =/l+x° +y (x9=0.8, ,=3.8, [0.8, 5.0], #=0.15).

K) y' = 1 (XO :0, yozl, [0, 05], h:0.0S);



§ 23. Cayuaiinblie ynciia

747. Ecnu 3anucaTh pe3yabTaThl CEpUU OPOCAHUI MOHETBI, TO
MOJKET MOJIYYUTHCSI, HAIIPUMEP, MOCIE0BATENBHOCTD:

ope, pellika, pelka, opel, peka, Open, opei, Opei, PelKa, ...

O0603HauuB BHINA/ICHNE PEIIKU SAMHUIICH, a BbIaIeHUE OpJia —
JIBOMKOM, MTOTYYUM YHCIIOBYIO IOCJIEIOBATEIIbHOCTh

2,1,1,2,1,2,2,2, 1, ...

[IpoToKoJ ceprm HE3aBUCUMBIX UCTIBITAHUN, KAKI0€ U3 KOTOPBIX MOKET
UMETh OJIUH U3 1 PAaBHOBEPOSTHBIX UCXO/I0B (B MpeAbIAYIIeM HOMepe n=2),
y1oOHO n300pakaTh MOCIEA0BATEILHOCTHIO Yucen 1, 2, ..., n — HOMEpOB
ucxozoB. [Ipu n=6 (TakoBO, HaIIpUMeEp, YUCIIO UCXOJOB MPU OPOCAHUU
UTPATTLHON KOCTH) MOKET MOITYYUTHCS

5,4,2,1,4,3,6,6,5,2,5,6,1,3, ...



[Togo6GHOTO po/a MOCIeI0BATEILHOCTH Ha MTPAKTHKE MOTYT OBITH
UCTIOJIB30BAHBI JIs TI0JJ00pa MCXOIHBIX TAHHBIX JUIS OTBITHOM MPOBEPKU
HEKOTOPOU TUIIOTE3bl, MHOTOKPATHOTO MPUHSATHUS PEIICHUS B
MOBTOPSIOICHCS CIIOKHOM CUTYaIMH, MOJICTUPOBAHUU PA3TUIHBIX
bU3UYECKUX ABIEHUN (HarmpuMep, OPOYHOBCKOTO JBMIKECHHUS ) U T. .
HekoTtophie sS3bIKH POTPaMMHUPOBAHHS TTO3BOJISIOT BKIFOYATH B

IMporpaMmbl O6paIHeHI/I$I K TaK Ha3bIBACMbIM JaTYUMKaM CJ'Iy‘I&fIHBIX YHUCCJI

oreparopam Wi (QPyHKIHSIM, BEIpaOaTHIBAIOLINM MTPH KaXKI0M 0OpaIieHuH
OYEPETHON YJIEH HEKOTOPOW YHCIIOBOM MOCIIEI0OBATEIILHOCTH, ITOX0KEN Ha
paccMOTpeHHbIe Bblle. OOBIYHO JAaTYUKH YCTPOCHBI TaK, YTO WICHAMU
MOCIIE0BATEIHbHOCTH OKAa3bIBAIOTCS ICUCTBUTEIbHBIC YHUCTA g, 7], ...,
npuHaiexxanie narepsaiy (0,1). B mpaktuyeckux npuMeHEeHUIX
OOJBIIMHCTBA TAKUX JAATYMKOB MOCIEN0BATEIBHOCTD 7, 7], ... MOKET
paccMaTpUBaThCS Kak MOCJIEI0BATEIbHOCTh PABHOMEPHO paclpeieIeHHBIX

B uHTepBae (0, 1) He3aBUCUMBIX CITy4ailHBIX YHCEN, T. €. MOKHO CUUTATh,



4yTO Kakou Obl uHTEpBal (a, b) BHyTpH (0, 1) MBI HU B3sTH, TIpH k=0
BEPOSITHOCTh TOTO, UTO 7 TIONaaeT B (a, b), He 3aBUCHT OT 3HAYCHUH
JPYTUX YWICHOB MOCIEI0BATEIBHOCTY U paBHA JUIMHE b-a 3TOTO MHTEpBaa.
Kak nipaBwuiio, uucna ry, 7y, ... Ipu padoTe C TaTIMKaAMU 00pa3yIOTCs BOBCE
HE CJIy4aiiHoO, a M0 ONPeACTICHHOMY 3aKOHY, JIMIIb IOCTATOYHO XOPOIIO
UMHUTHPYIOIIEMY CIIy4aiHOCTh, IOATOMY NIPaBUIIbHEE TOBOPHUTH O
TICEBIOCITYYalHBIX unciax. OQHAKO IS KpaTKOCTH TPUCTABKY «IICEBIO»
9acTo OIYCKAIOT, KaK U YIIOMUHAHNE O HE3aBUCUMOCTH YHUCEIl, U TOBOPST O
IIOCJIEIOBATEIbHOCTH CIIyYalHbIX YHCEII WIH CIIy4alilHOU
MIOCJIEIOBATEIEHOCTH, YTOYHSIS, TIPU HEOOXOIMMOCTH, XapaKkTep
pactipenenenus. Tak OyzeM MocTymnarh U MbI.

[Ipennonaraercs MpOBECTH CIEAYIOIINE SKCIIEPUMEHTHI C JATYUKOM

CIIy4aiHBIX YUCEIL:



a) [TomyunTs ¢ momompio gaTanka 20 4rces U OIEHUTH Ha TJIa3 X
«CIy4alHOCTH (TIPOKOHTPOJIUPOBATH OTCYTCTBUE 3aMETHBIX
3aKOHOMEPHOCTEH).

0) ITomyuuts ¢ momokto naruuka 300 uucen ry, 7y ..... , 299 U
OIICHUTH TTI0 HUM PaBHOMEPHOCTH pacmpeneiacHus: pa3outs narepsai (0, 1)
Ha 10 uHTEpBaJIOB paBHOM JJTMHBI, IOCTPOHUTH CTOJIOYATYIO AUATPAMMY
(rucTorpaMMy) M CEKTOPHYIO AHArpaMMy, MMOKa3bIBAIOIINE, CKOJIBKO YUCE
U3 MOCJICZIOBATEILHOCTH 7, 7] ....., F299 TIOTIAJIO B KaX /b HHTEPBAI.

748. Eciii roTOBOTO JaTYMKA CAyYallHBIX YUCEN (CM. TTPEABIIYITYIO
3a/1a4y) B PaCIOPSOKCHHUH MPOTPAMMHUCTA HET, TO OH MOYKET
CaMOCTOSITEJIBHO OTIPENICTUTh JaTYHK B IIporpamme. He BaaBasich B
JIOBOJIBHO CJIOKHYIO TEOPHUIO, OMUILIEM OJMH U3 TaKUX JATYUKOB (cM. [35]).
3adukcupyeM HEKOTOpbIE HATypaIbHBIE d, C, M, Sg TAKUE, YTO M —
HauOoubIIee n3 HUX. ONpeeuM MocaeA0BaTeIbHOCTh HEOTPHUIIATEIHbHBIX

HEJbIX YHUCCIT S, S1,... CICAYIOIIUM IIPABHUIIOM: §; PABHO OCTATKY OT



JACJICHUA CYMMBI as,.1+c Ha m, 1 BMECTE C MOCJIEA0BATEIIBHOCTBIO Sy, S1,...

+

n

1
(n=0,1,...). lIlpu ynaunom
m+1

paccMOTPUM MOCIEN0BATEABHOCTD 7, =
BBIOOpE a, ¢, m, Sy OCIIEA0BATENbHOCTb 7y, ¥1,... OYAET XOPOILO
UMHUTHPOBATH MOCJIE0BATEIbHOCTh PABHOMEPHO PACHpPEIEICHHbBIX B
untepsaie (0, 1) coyqaitabix yncen. OgHUM U3 TaKUX BBIOOPOB
OKAa3bIBAETCS CIEAYIOIIMIM:

)ym= 2k rne k OepeTcst HaCTOIBKO OOJIBIITUM, HACKOJIBKO ITO
BO3MOXHO (HaZl0 UMETh B BUJY, YTO [1OCIEA0BATEIBHOCTb S¢, S1, ..., PABHO
KaK U TIOCJIeJOBATENBLHOCTS 9, 7], ..., OYAET MEPUOJUUECKON C TIEPHUOIOM
2k, npy HEOOJIBIINX 3HAYEHUSIX k TIEPUOJUYHOCTD OYJIET CIUIIKOM

3aMETHOM )

2) [Ipu nenennu a Ha 8 TOJDKEH MOTYYaThCsl ocTaTok 5. Kpome

3TOr0, TpeOYETCs, YTOOBI BHIMOIHSIOCH VM < a <m =~Nn



3) Yucno ¢ JOJIDKHO OBITH HCYCTHBIM; IIPU 9TOM KCJIaTCIbHO, YTOOBI

BBITOJIHSIIOCH TIPUOITMKEHHOE PABEHCTBO ‘= % —%\/E =0.21132 ...

m

4) Yucno s) MOKHO BBIOMPATh MPOU3BOJIBHO B AuaraszoHe ot 0 1o
m—1.

B cBsi31 cO CKazaHHBIM NPEATIONATAIOTCS CIEAYIONINE 3aaHNUs:

a) [TomoOpaTk HECKOIBKO BApHAHTOB TPOEK d, C, M,
YIOBJIETBOPSIONMUX yciaoBusM 1) — 3).

0) Haiitu eme kakoe-HHOYAb COOOpaKEHHE, TTO3BOJISAIONIECE XOPOIIIO
UMUTHPOBATH CIIy4allHOCTb, U HA €T0 OCHOBE OMKCATh HOBBIM JaTUHK.

B) [Tonb3ysICh pa3TUYHBIMU TaTYNKAMU, CPEIH KOTOPHIX JOJIKHBI
OBITh JATYUKU, TOCTPOCHHBIE M0 MPEJIOKEHHOH BBIIIE CXEME C Pa3TUYHBIM
BBIOOPOM a, ¢, m, Sy, U «CaMOJIeTTbHBIe» TaTUHUKH, TIOCTPOCHHBIE HA IPYTUX
COO00paXKeHMsIX, TPeOyeTCs MPOBECTH IKCIIEPUMEHTHI , ONTMCAHHBIC B

IIpeAbIYyIIEN 3a1aye.



749. JlaTuuKu CIy4yalHBIX YUCET HAXOAAT HUHTEPECHOE MPUMEHEHHUE
B BBIUMCJICHUH IIJIOMIAIeH 1 00BEMOB: HAa TOM MPHUHIIUIIE OCHOBAH
u3BeCTHBIN MeToa MoHTe-Kapio (00bsICHEHHE TPOUCXOKICHISI Ha3BAaHUS U
opOOHOE U3TI0KEHHE CaMOT'0 METO/1a C MHOTOYMCIICHHBIMH MTPUMEpPaMU
W3JI0KEHUN uMeeTcs, Harpumep, B [47]). Ilycts 3agana durypa M,
LEITUKOM JIeKalllasi BHYTPH €IMHUYHOIO KBaJpaTa, U MyCTh HYKHO
BBIUKCIIHTD €€ TIomaab. [lycTh B eIMHUYHOM KBajpaTe BHIOpAHO HAyTal 1
Touek (puc. 42) u nyctb v(n) — YUCI0 TOUEK, ToNaBmKUX BHYTps M. Toraa

TEOMETPHUYECKHU SICHO, YTO TIPH OOJIBIINX 7 IUIOMAas GUTrypsl M OyneT

\
y
V4

Puc. 42 Puc 43



NMPUOJIM3UTENBHO paBHA V(7n)/n 1 4eM OoJbIle OyneT 7, TeM OJIMXKE MbI
MoJI0iIeM K HCTUHHOMY 3HAYeHMIO TUIoMma . B kauecTBe BEIOUpaeMbIX
«HAyTa/l» TOYEK B TUX BBIYMCICHUSX MOXKHO B3STh TOYKH C KOOPIUHATAMU
(o, 1), (r2, 13), ..., TO€ B POJH T, F|,... BBICTYINAIOT YHUCIA, TIOTy4aEMBbIE C
MOMOIIBIO AATYUKA CITy4YalHBIX YHCEJ, PABHOMEPHO PacHpe/IeICHHbIX B
unrepsaie (0, 1).

AHaJIOTHYHO, O€psi TOUYKHU C KOOpAUHATaAMHU (7o, 71, 12), (73, T4, I'5), ...,
MO>KHO BBIYUCIIATH OOBEMBI TEJ, ETHKOM JISKAITUE BHYTPH SIUHUIHOTO
KyOa (puc. 43).

B cBs3u ¢ Mmeronom MonTe-Kapno npennaratores cienyrolne
3amanus. Bocrnonp30BaBIINCh HECKOIBKUMHU JaTYMKaMHU (B KpaifHEM cliydae
OJHUM JIaTYUKOM ):

a) OIpeAeNIUTh IUIOMIAIb Kpyra (x — 0.5)2-1-()/ —0.5)*< 1/4; mst aTOTO
HaiiTh o 200 ToYek ¢ MOMOIIBIO KaXKAO0r0 U3 JaTYUKOB; OTBETHI CPABHUTD C

7/4;



6) ompenenuts 06beM mapa (x — 0.5)*+(y — 0.5)*+(z — 0.5)* < 1/4;
Juts1 aToro HauTy o 200 ToYek ¢ MOMOIILIO KaKA0TI0 U3 TaTUYUKOB; OTBETHI

CPaBHUTH C7i/6.

750. Cnyyaiinast ynciioBasi OCI€A0BaTEIbHOCTD 7, ¥1, ... , YICHBI
KOTOpOW paBHOMEpHO pacnpeneiieHbl B uaTepBasie (0, 1), MoxeT ObITh
MCII0JIb30BaHA ISl TOCTPOCHUS CITy4aitHOM MOCIEA0BATENILHOCTH Vo, Vi , ...,
YJIEHbI KOTOPOU MPUHAJIEKAT KOHEUHOMY MHOXECTBY, COCTOSIIIIEMY U3
3JIEMEHTOB X , ... , X, . DJIEMEHTBI X| , ..., X, IOBTOPSIIOTCS B
MTOCJICA0OBATEILHOCTH Vy, Vi,... C 3aJJaHHBIMH 9YaCTOTaMH, COOTBETCTBEHHO
PaBHBIMU Py, ..., Py (T.€. OTHOCUTEIILHO MOCIIEIOBATEIBHOCTH Vg, V1,...

MO>HO CUUTATh, UTO X; BCTPEUAETCA B HEM ¢ BEpOATHOCTHIO p; (i=1,2, ...,

n) pi+...+ p,=1). llocnenoBaTenbHOCTb Vy, Vi, ... OyJIeM Ha3bIBaTh
o . X, . X,
CITy4aifHOM MOCIIEeIOBATEILHOCTHIO C pacTIpe/IeICHUEM
1 p2 o pn

st moctpoeHus vy, vy, ... UCHOJIB3YETCS CIAeayroui npuem [47].



Wntepnan (0, 1) pazOuBaeM Ha 7 UHTEPBAJIOB, UTMHBI KOTOPBIX PABHEI | ,

. , pn - Koopaunatel Touek pazouenus Oynyt p1, p1+ p2 , p1+ p2+ ps, ...,
p1+ prt..t pp. llonyuennsle uHTEpBasibl 0003HaYaeM yepes 1, ... , I,
Teneps nepedupaem uucna ry, ry, ra, ...., 1 €CIM OUEPEIHOE YUCIIO 7k
NOTIaZiAeT B MHTEPBAT /; (1 <j< n) , TO B KauecTBe v OepeM X; (B cUILy
PaBHOMEPHOTO paclpeeieHUs WICHOB MOCIEeI0BATeIbHOCTH ¥y, 71, ... B
unrtepsaie (0, 1) BeposITHOCTh MOMNagaHus 7y B HEKOTOPBIA HHTEPBAJ paBHA
JUTMHE 3TOro UHTepBaia). Eciau BAPYr okaxeTcs, YTO 7 COBIAZAET C TOUKOMN
pa30ueHus (KOHLIOM UHTEPBaa), TO MOKHO YCIIOBHO CUMTATh, YTO YUCTIO 7
MOMNAaJI0 B MHTEPBAJ, JIXKAITUH CIIpaBa OT HETO.

[Ipennaratorcs crnenyromue 3a1aHusi, B KOTOPbIX HAJIO0
BOCITOJIB30BaThCA JaTYMKOM CIIyYalHBIX YHCEIL:
a) [Toctpouts 100 mepBBIX WICHOB CIIYyYalHOM MOCIEA0BATEILHOCTH

U3 HYJIEW U €IMHHULL, B KOTOPOU HYJIb W €IMHUIIA PABHOBEPOSTHBI, T. €.



0 1
IIOCJICA0BATCIIBHOCTHU C paClIpCaACIICHUEM
pactb E/z 1/2@

0) I[Toctpouts 100 nepBhIX YIECHOB CIIY4afHON MOCIEI0BATEILHOCTH

w3 mudp 1, 2, 3, 4, 5, 6, B KOTOpOit Bce 3TH IUPPHI PABHOBEPOSTHBI, T. €.

1 2 3 4 5 6
ITOCJIICAOBATCIIBHOCTHU C pACIIPCACIICHUCM
A pathipes E/6 1/6 1/6 1/6 1/6 1/6@

B) [TocTpouTs 100 mepBbIX WICHOB CIIydyallHON MOCIICIOBATEIHHOCTH

W3 HYJIEW W €IMHHUII, B KOTOPOU HYJIb BCTPEUACTCS C BEPOSTHOCTHIO 1/4, a

€IMHUIA — C BEPOSATHOCTHIO 3/4, T. €. MOCIIe0BATEILHOCTH C

0 1
ACIIPCACIICHUCM
pactp 5/4 3/4%

r) [Toctpouts 100 mepBHIX WICHOB CIIYyYaitHOM MOCIEA0BATEIIBHOCTH
U3 CJIOB «KaMCHbY, KHOXKHHIIBD), «OymMaray, B KOTOPOU 3TH TPH CIIOBA

PABHOBCPOSATHBI, T. €. ITOCJICAOBATCIIBHOCTHU C paCIpCACIICHUCM



adMCHb HOXXHMHIIBI 6yMara
. (OTy nmocneaoBaTeIbHOCTh MOKHO
1/3 1/3 1/3
MCII0JIH30BATh JJIs1 BEIOOpA XOJ0B B U3BECTHOM UTPE «KaAMEHb, HOXKHUIIBI,
Oymara.)
1) [Toctpouts 100 mepBBIX WICHOB CIyYaiiHOM MOCIEA0BATEIIBHOCTH

U3 CJIOB «KaMCHbY, KHOXKHHIIBD), «OyMaray, B KOTOPOH CIIOBO «KaMEHbB)
BCTPEUYAETCSI C BEPOSITHOCTHIO 1/3, CIIOBO «HOXKHHIIBD) — C BEPOSITHOCTHIO

1/2, cnoBo «Oymara» — ¢ BEpOATHOCTBIO 1/6 , T. €. TOCIIeIOBATEILHOCTH C

aMCHb HOXXHHUIIbI 6yMara

ACIIPCACIICHUCM
pacnpea gl/s 1/2 1/6

E. (OTy nocnenoBaTeNnbHOCTh

MO>KHO HCTIOJIb30BaTh JIJIsl BRIOOpA XOJ0B B U3BECTHOM UTPE «KaMEHb,
HOXXHUIIBI, OyMaray co CJIeIyIOIIe CUCTEMON MPEMUIA: KOTJ]a «KaMEHb)
TYNUT «HOKHULBL), TPUCYKAAETCA OJHO OUKO, KOT/IA «HOKHULIBDY PEKYT
«Oymary», MpUCYkIaeTcs JABa 04Ka, KorJa «0yMaray MOKphIBaeT «KaMeHb,

MPUCYXKIACTCS TPU OYKa.) *)



*) YkazaHHBIC B 33JJaHUSX T) U 1) CTPATErHH YepeIOBaHUS XO/I0B,
OCHOBaHHbBIE Ha CIy4allHBIX MOCIIEI0BATEIBHOCTSIX, SBISETCS B
OTIPEICIIEHHOM CMBICIIE ONTUMaTbHBIMUA. CM. 00 3TOM, HarpuMep, B KHUTE
[33].

751. {5 HarasiiHOM JEMOHCTPALIMM HEKOTOPBIX 3aKOHOB TEOPUH
BEPOATHOCTEH HCIOJIb3YyeTCs MPUOOp, Ha3bIBaeMblil Tockoii ["'anbToHa (puc.
44). MeTtayumnuecKue mapyuKy 1Mo O4epe/Iu oMNa aroT B BEPXHUN KaHA;
BCTPETUB MPEMNATCTBUE OHU JOJDKHBI BRIOpATh MyTh HAJIEBO WJIM HAMPABO,
3aTeM MPOXOIUTh BTOPOM BBIOOP U T. 1. KakIp1ii M3 BEIOOPOB CiTy4yacH,
KaKJ1asl U3 BEPOATHOCTEH BBIOOpA IMyTH HAJIEBO M Hampapo paBHa 1/2. [Ipu
JIOCTATOYHO BBICOKOM KauecTBe Mpubopa HabIr0jaemMast KapTuHa
pacrpeziesieHusl apUKOB B HIDKHUX OTACJICHUSIX TOCKH [anbTOHA XOpOIIO
COTJIaCyeTCsl C BEPOSITHOCTHBIMU pacyeTamu, M0 KOTOPBIM KOJIMYECTBA
[IAPUKOB, OKa3aBUIMXCA B OT/IEJICHUX, IPOHYMEPOBAHHBIX YHClIaMiu 1, ...,

m (Ha puc.44 m=>5), TOJDKHBI OBITH TPOMIOPIIUOHATHHBIMH (C HEKOTOPHIM



K03 QUIIMEHTOM MPONOPIUOHATLHOCTH, 3aBUCSIIIMM OT OOIIEro Yyucia
IIAPUKOB) YMCIIAM U3 m-i CTPOKHU TpeyrojbHuKa [lackans (cM. 3amgady 555).
Kpugas, ornbaromiasi BepXymku cTOI0IOB U3 MIAPUKOB, JOKHA UMETh
KOJIOK0J1000pa3Hyro ¢opmy (puc. 45). [Tyt mapuka mo mocke ['anpToHa,
COZIepIKaIleH m HUKHUX OTICICHUN, MOXKHO M300pa3uTh TPYIIION U3 m
HYyJICH U SIUHMIL: HyJIb H300pakacT BBIOOD MyTH HAJICBO, CAMHUIIA -
Harpaso. [10yduB ¢ TOMOIIIBIO AATYNKA CAYYAHHBIX YUCET MA YWICHOB

CIIy4alHOW MOCJIEIOBATENBHOCTH Vo, Vi, ... W3 HYJEH U €IUHULL C

EO 1
pacrpeaeieHueM

/2 12

Vi <+ vs Vame1)s « s (Vi-Ums ++-» Vim), MBI IIOJTY4UM H300paXkeHuUs mmyTeit n

%CM. 3anauy 750a) u B3sIB rpynnsl (Vg, ..., Vi-1),

BOOOpaKaeMbIX IIapUKOB. HoMep oTieneHus, B KOTOpOe MomnajgaeT mapuk,
OTpeieNIsIeTCs 0 KOJIMYECTBY €ANMHUI] B M300pakeHnu mapuipyTa. [lycts
JaHbl HaTypasbHble n 1 m (n=2"). TpeGyeTcs MoACYUTaTh, HCXOS U3

MOJICJIH, KOTOpasa OCHOBaHa HA JaTYUKE CJ'Iy‘I&fIHBIX qucCcCil, KOJIM4CCTBO



BOOOpa)kaeMbIX LIAPUKOB, ITOMABIINX B Kax0€ u3 oraeneHuil. [locrpouts
rpaduyeckre NpeACTaBIeHUs pe3yabTaToB MoAcyYeTa (KOJIOKOI000pa3HOCTh
JarpaMMBbl WK Tpaduka OyJIeT TOBOPUTH O XOPOIIEM KaueCTBE AATUHKA).
752. JlaTyuku cilydallHbIX YHMCEN MOTYT UCTIOIb30BaThCs IS
HOCTPOCHMS Ha BBIYMCIUTEIbHBIX MAllIMHAX MOJEINEH CIOKHBIX

buznueckux sBieHuil. [IycTs UMEIOTCS ABa 3aKPBITHIX COCYy/Ia, MEPBbIi U3

Puc. 45

00
00
000
000
00
00

Puc. 44



KOTOPBIX HATOJHEH ra3oM, a BTopoit mycT. Cocyibl COeIUHEHBI TPYOKOii,
nepekpbIToi kianaHoM. [locne Toro kak kiiamnaH OTKpOIOT, MOJIEKYJIBI ra3a
OyAyT CTPEeMUTHCS IEPEHTH U3 001acTH ¢ 00Jiee BEICOKUM JaBICHUEM B
o0racth ¢ Oonee HU3KUM JaBiieHreM. Ho B3anMHbBIE CTOJIKHOBEHUS
MOJIEKYJI U UX CTOJIKHOBEHHUS CO CTEHKaMHU COCYNIOB M TPYyOKU OydyT
MPUBOJIUTH K TOMY, YTO JII00ast U3 MOJIEKYJ MOXKET U3MEHHUTh CBOE
JBUKEHHE Ha TPOTUBOMOJIOKHOE, TO3TOMY KapTHHA BHIPABHUBAHUS
JABJICHUI B IEPBOM U BTOPOM cocCyax Oyaet HempocToid. B Hagame XX
Beka ¢usuku I1. u T. DpendecTs! onucann HHTEPECHYIO MOJIENb ATOTO
spneHust. [lepBblil cocy/ HaMOMHEH OOIBIINM KOJIUYECTBOM
IPOHYMEPOBAHHBIX LIAPOB, @ BTOPOH cocyl MycT. TpeTuii cocy HaroJIHEeH
OwsIeTHKaMu, IPOHYMEPOBAHHBIMH TaK K€, KaK U IIapbl. BeITSTHBaeTCS
Hayaqy OMJICTHK, 3aTeM OTBICKHBACTCS IIap C BBITSIHYTHIM HOMEPOM U 3TOT
HI1ap NepeKIablBaeTCsl U3 TOTO COCY/a, B KOTOPOM OH HAXOJAUJICS B IPYron

cocyl. 3aTeM OUJIETHK BO3BpAIllaeTCsl B TPETUI COCY/l U MpoIieypa



Bo300OHOBsIeTCs. Mognens I1. u T. DpendecToB oueHb y100HO pean3yercs
nporpammoii. Pa3nenenue n BooOpaxaeMbIxX IIAPOB MO IBYM COCYAAM
MOXeT OBITh OIMCAHO, HAIIPUMEP, MACCUBOM C 71 JIEMEHTaMH, PaBHbBIMU -1
(wap B mepBoM cocyze) u 1 (map Bo BTopoM cocyfie). BeiTsarusanue mapos
JIETKO 3aMEHUTH MOJy4YEeHUEM YICHOB CIIy4aiHOM MMOCIeI0BATEIbHOCTH C

1 2 n

acrmpeielicHueM
pactp E/n l/n 1/n

E(CM. 3amauy 750); BETUYHHY 7

JKeaTeNbHO OpaTh Kak MOXKHO Oosbine, He MeHee 1000. [ToctpouTs rpaduk
WM UarpaMmy, OTMe4asi OTHOLIEHUE KOJIMYECTB IIaPOB B COCYAAX Yepe3
kaxxnaeie 100 miaros.

753. JlaT4nKH CIydailHBIX YHCET MOKHO MPUBIIEKATh MPH 1MOA00pe
MIPOBEPOYHBIX UCXOIHBIX JAHHBIX JJIS IPOTPAMM.

[TomyunTh C MOMONIBIO JATYMKA CITYYaHBIX YHCEI:

a) 25 NeCTBUTENBHBIX YUCEN, JISKAIINX B quana3one ot -50 mo 50;

0) 30 wenbIx yncen, Jexanux B auamna3one ot -20 go 20;



B) 20 HEOTPHULIATEIbHBIX NEHCTBUTEIBHBIX UHCEIN, HE
npeBocxoasamux 40;

) 35 HEOTpUIIATEIBHBIX LEbIX Yucen, He nmpeBocxoasamux 1000;

1) 27 HaTypaJIbHbIX YHCell, He peBocxoadumx 20;

€) HaTtypasibHOe N, He npeBocxosiee 30, u N 1eHCTBUTEIbHBIX
qHcel, JIeKamux B guana3one ot -100 mo 100;

K) HaTypasibHbIE N, M, He peBocxoasmue 20; N LHeTbIX Ynce,
Jexanux B quana3zone or -150 qo 150; m HeoTpuLaTenbHBIX
JIEMCTBUTENIbHBIX YHUCEN, HE MPEBOCXOASIINX N;

3) 15 uucen, cpeau KOTOPHIX 7 ABOCK U 8 TPOEK;

M) MePECTaHOBKY uucen 1, ..., 12, T.e. mocnea0BaTeIbHOCTh YHCET

P;,---» P;,» B KOTOPYIO BXOIUT Kaxa0€ U3 uncen 1, ..., 12;

K) 28 MaJIbIX JJATHHCKUX OYKB;
J) 5 HENOBTOPSIOLIMXCS MAJIBIX JJATUHCKUX OYKB.
754. BO3MOXHO, 4TO MpU PELIEHUH 337a4l Ha BBIYUCINTEIbHON

MallHE NPUACTCA BHAYAJIC ITOJIYUYATh YJICHBI CJIy‘-IﬁfIHOfI



““n

X
1
MOCJICA0OBATCIIBHOCTU C HCKOTOPBIM PaCIpCaACIICHUECM g E(CM
I Z.

3agauy 750), a 3aTeM NepelTH K MOoCiIe0BAaTENbHOCTH C KAKUM-TO APYIHM
pacnpenenenueM. PaccMoTpum, HanpuMep, cXeMy Takod NporpaMmsl
IIPOBEPKU 3HAHUM (TOUYHEE, TPOrPaMMBbI-TpEHaKEpa), KOTopasi Bpa3OUBKY

IpeJularaeT BOIpoCkl U3 HEKOTOPOro Habopa BONPOCOB X, ..., X, . Borpoc
BBIOMpAETCs CIydaifHO, BHaYaJle BCE BOMPOCHI PaBHOIIPABHBI U

X,

1
pacpeacicHnuc €CTb Ek

Jlajiee MOYKHO MPHUACPKUBATHCS
/n..1/n

creayrolel crpareruy. Eciau Ha Borpoc p,, KOTOPBIH Ipeiaraicsi caMbiM

MIEPBBIM, ObUI MTOJIyYEH MPAaBUIILHBIN OTBET (IIPaBUIIBHOCTh
YCTaHaBJIMBAETCSl CPAaBHEHUEM IIOJYYEHHOTO OTBETA C U3BECTHBIM
OTBETOM), TO 3TOT BOIIPOC MCKJIIOYAETCsl M3 Habopa BOIIPOCOB U

MPOUCXOOUT IICPEXOa K paCIIpCaACIICHUIO



X, X Xiy e X,
€CJIA OTBET ObLI
E/(n -1) .. I/(n-1) 1/(n-1) .. 1/(n—1)%

HCIIPpAaBHJIbHBIM, TO 00BABIAETCS HpaBHJ’IBHHfI OTBCT U IPOUCXOIUT

nepexon K pacCrupCaciiCHUIO

1 xl 1 xl xl+1 'xn
T.€. KaK OBl
/(n+1) ... 1/(n+l) 2/(n+1) 1/(n+1) .. 1/(n+])
CUHTAETCS, YTO HAOOP Temephb COAEPKUT #n+1 BOIPOC, 1BA U3 KOTOPBIX

COBIIAAAIOT (X, BXOIUT B HAOOP ¢ KpaTHOCTHIO 2). B pesynbrare aToro

TPYAHBINA BOTIPOC OyET Mpeiaratbes B JATbHEHUINIEM Yale, 4eM 0oliee
nerkue. [Tocne kaxa0ro NoJy4eHHOTO OTBETA PACTIpE/IeTICHUE MEHIETCS
TaK, 4TO €CJIM OBLI MPEAJIONKEH BOTIPOC, UMEIOIINN KpaTHOCTH k (k> 0), n
Ha Hero ObUI NOJTYYeH MPABWIBHBIA OTBET, TO K yMEHbINIAeTCs Ha 1; eciu
e OBbLT OJTy4YeH HEeTIPaBWIIbHBIN OTBET, TO K yBenmmuuBaetcs Ha 1. Ecnu B

pe3ynbpTaTe yMEeHbIIEHUs Ha 1 oka3anock, 4to k = 0, To Bompoc



UCKJII0YaeTcs u3 Habopa. 3HaHHsI MOTYT OBbITh OLIEHEHBI 110 KOJINYECTBY
BOIPOCOB, 3aJIaHHBIX J]O TOFO MOMEHTA, KOTJja Habop BOIPOCOB CTal
ycThIM. Peann3oBars 3Ty CTpaTeruio B IporpaMMe poOBEPKU 3HAHUS
TaOJIUIBl YMHOXKEHHUS Ha 7 WU MIPOBEPKHU 3HAHHSI IEPEBOIOB HEKOTOPOTO

KOJIMYECTBA aHTTTUICKUX ((PpaHIly3CKUX, HEMEIKHUX, ...) CTIOB.



§ 24. BoluucjieHHUsI ¢ HEKOTOPOH TOYHOCTHIO

755. Nansl geiictButenbHble yncna x, & (x # 0,6 > 0). Beruucnuts ¢

TOYHOCTBIO £ *):

o (_l)kx2k+1. o (—1yF ¥+
D k) 2 ;(2k+1)'(4k+3)
(D' x* e (s A
& Z (2k)!1(4k +1)° K g((k"'l)') [B%[ ’
™ ( 1) k+1. ( 1)k+1
)Z(k)'(kﬂ)'%m ’ ); (2k)! [3? ’
© (=) . 52
SNy yaeE ) ,;)2%1'

*) CMBICIT 3TOT0 BBIPAKEHUSI IPUMEHHUTEIHHO K OECKOHEYHBIM CyMMaM ObLIT

0OBSICHEH B ycJIoBHHM 3a7aun 119.



, x| <1).

- ala-1).. (a—k+1) ,
BBIYHCTUTE C TOYHOCTBIO £ 3Ha4YeHHE |+ Z 7z x" .

757. JlaHbl 11€J10€ YHUCIIO 11, ICUCTBUTENIbHBIE YUCIIa
x,& (£ >0, n20).BeluucauTh ¢ TOUHOCTHIO & 3HAYEHUE

0 (—l)k B,\; +2k
= (H)(k+n)I20

758. JlaHO NeHCTBUTEIBHOE YHCIIO X. Bhramcauts ¢ Tounocthio 107°:
- 1
e D¥erres
(o] 2 (o]
X 1
B) ZT; r) Z—;
kO S ]+ i

e i o x|
g ;7 © ;k3+k\ﬂ+1’



o0 (_l)kxk . ( 1)k+1
& k7 ) ;(2k+l)'[3[

759. Jlanbl geiicTBUTENbHBIC unicha x, & (x#0, & >0).

BEIMHUCINTE ¢ TOYHOCTBIO & 6CCKOHCqHy10 CYMMY M YKa3aTb KOJIMYECTBO

YUYTECHHBIX CllIara€CMbIX:

o (_x)Zk' = (=)t xt '
2Dyt )Z(k+l)(k+2)'

)z( 1)* (k+1)x : )z((klil)

760. [1lano aericrButenbHOe uncio x. [locienoBaTenbHOCTh

a,, a,, ...o00pa3oBaHa 110 CIEAYIOLEMY 3aKOHY:

xn ' 6) 4= (_l)nx2n .
2n)!’ " n(n+)(n+2)’

a) an =



_ x*"sin(x")

X

B)a,=——— r)a, 2
Jn(n+2)! n

HonquTL a, t..+ta,, rae k- HauMeHblIIee 11eJI0e YHCIIO,

YIIOBJIETBOPSIIONIEE ABYM YCIOBUAM: k> 10 1 ‘akﬂ <107.

761. Jlano aeiictBuTenbHOE yncio £ (€ > 0). Beruncauts

4]

1 -1
z ?cos3 (3""), yuuThIBast TOJIBKO T€ ClIaracMble, B KOTOPBIX MHOXKHTEIh
n=l

1/3" uMmeeT BeIMYMHY, HE MCHBIIIYIO, YeM & .

762. Jlano aeiictButensHoe unciio £ (€ > 0). [Tocneno-

BaTCJIbHOCTDL 4, d,, ... 06pa3OBaHa 110 CIICAYIOIIEMY 3aKOHY:

a) a, = z ;
\/n2 +1 —\/n2 -1



6)an:B—l —lBB— : EL
[ 20 3[[ n+l[

s)a =0-LH+L1H +(‘””E
O 2 300 (n+D)!

R et aE
r) a, = LN L e
2 2 2 2\2 2\2

Haiitu nepsblii wieH a,(n = 2), 118 KOTOPOro BBIIOJIHEHO

<é€&.

yCIIOBUE

n-1
763. Jlanbl aciicTBuTenbHBIC uncaa x, & (& > 0). [Tocaeno-
BaTEIbHOCTH d,, d,, ...00pa30BaHa MO CIEAYIOLIEMY 3aKOHY: a, = X ;

nanee, st n = 2, 3, ... BBIIOJHEHO:

+
6) a =0F 43,
1+|a

n

a)a, = ‘4a5_1 -2x|;

n-1°




X

B) a, =2a,., v
n-1

; r) a, :3+2anos2(an_l -X).

Haiitu nepBblii wieH a,(n = 2), A1 KOTOPOro BHIIOJIHEHO yCIOBUE

a, - an_1| < £ . (OTpaHMYHUTHCA paccMOTpeHNeM nepBbix 10* ueHoB).
764. PaccMOTpHUM TOCIIEN0BATENBHOCTD d),d,,..., IEPUMETPOB,

BIIMCAHHBIX B JAHHYIO OKPYXHOCTb MHOI'OYI'OJIbHUKOB C YIBAMBAIOIIUMCA
YUCJIIOM CTOPOH. PaI[I/ch OKPYXXHOCTH - JaHHOC HGfICTBHTCJ’IBHOC qucCiao r.

[IepBblit U3 paccMaTpUBaEMbIX MHOTOYTI'OJIBHUKOB - IIECTUYTOJIBHUK.

Berancauts d,(n > 0), as xotoporo |d, —d, [ <107,

765. Jlaub! geiictBuTenbHble uncnax, & (0<x<l1, £ >0).

00

2
BEIUKMCINUTE C TOYHOCTHIO & 3HAUCHHE Z x(k ) .
=1

766. [lanbl neiictBuTenbHbIC yucia a, b, € (a >b >0, >0).

[TocnenoBaTenbHOCTU X,, X,, ...y V|, Vs, ... OOPA30BAHBI 10 3aKOHY



1 o
X =a, y, =b, x, :E(xk—l + Vi )s Vi =A% Yy - HaiiT mepBoe x,

<E&.

TaKoe, U4To |xn -y,
767. [lanb! aeiicTBUTENbHEIC YKcia a, b. IlocinenoBaTeabHOCTH

X5 Xy00sV;5)Vy 5. OOPA30BAHBI [10 CIEAYIOLEMY 3aKOHY:

x, =a+bcos(0.5n),y, =0.5an —bsin(0.5n).Ilonyuurs x, / y, , T1I€ k-

HanOOJIbIIIee HATYPATLHOE YUCIIO YAOBIETBOPSIOIIEE IBYM YCIOBUSIM:

k<20 u |y[>107.



§ 25. ®usuka
768. ['pynina napajsienbHO COEIMHEHHBIX COMPOTUBIICHUH,
n3o0pakeHHast Ha puc. 46, a, 3a7aeTcsi HEOTPULIATEILHBIMU YU CIIAMU

N, 1y, ..., 1; - 3HAYCHUSIMHU COHpOTHBJ'IGHHfI. HOCJ’IGI{OB&TGJ’IBHOG

COCIMHEHME psAJia TAKUX TPYIII, TOKa3aHHOE Ha puc. 46, 6, 3a/1aeTcs Tak:
CHayaJia uyT 3HAa4ECHUS CONPOTUBIICHUN BXOAAIIMX B IIEPBYIO IPYIILY,
3aTeM - HEKOTOPOE OTPHIIATEIIEHOE YHCIIO, 3aTEM - 3HAUCHHS
COIIPOTHUBJICHUH, BXOISIIMX BO BTOPYIO TPYIIILY, 3aTE€M - HEKOTOPOE
OTpHIIATEIBHOE YK CIIO U T.1. [Tocie 3HaueHHs TOCTIeTHETO COMPOTHBIICHHS

HOCJIGI[HCﬁ TpyHmbl UAYT ABA OTPULATCIIbHBIX YHUCJIA. Paccunrarhb

COIIPOTUBJICHUEC COCIUHCHUA.

Puc. 46



769. AHaslOrMYHO NIpEeABIAYIIEH 3a/1aue, paCCUUTaTh COMPOTUBIICHUE
napajuIebHOTO COSAMHEHHUS MOCNIE0BATEIbHBIX TPy (puUc. 47), BHOBb
Mpeanoaras, 4To Kaxaas rpyra 3a1aeTcs psioM 3HaUYCHUN
COINPOTUBIIEHUH, 32 KOTOPBIM UAET OTPULIATEIBHOE YHUCIIO, a BCIIE 32
3HaYEHHUEM IOCJIETHEr0 CONMPOTUBIICHUS TIOCTEAHEN TPYIIIBI HAYT JBa

OTPHULATCIIbHBIX YHUCJIIA.

... / &

Puc. 47 Puc. 48

770. [Ipo3payHas rIaCTUHA COCTOUT U3 M CIIOEB, ITOKA3aTeNN



NPEJIOMIIEHUS KOTOPKIX 71,,..., /1, . JIyd BXOIUT B IIJIACTUHY U3 BaKyyMa 110
JaHHBIM yriioM a (puc. 48). Haiitu yron [, moJx KOTOPBIM JIyd IepeceKaet

MOCJIEIHUN CIIOM.
771. Ha Bomy omyIiieH map paguyca #, U3rOTOBICHHBIA U3 BEIIECTBA

mwiotHoctu PO( P <1). Haiitu paccTosiHue 1ieHTpa 1apa OT MOBEPXHOCTH
BOJIBI.

772. Ha npsiMoit HAXOASTCS TPH MOJOKHUTENBHBIX 3apsia BETUUHNHBI
4,-4,,49;, TaK, KaKk MOKa3aHo Ha puc. 49.

Omnpenenuts paccTOAHUSA OT 3apsja ¢, 40 TOYEK, B KOTOPBIX
PaBHOJECHCTBYIOIAS CUJI OTTAIKUBAHUSA 3apsAfaMu ¢,,(,,q; HEKOTOPOro

YCTBCPTOI'O ITOJIOKUTCIIbHOI'O 3apsiid paBHA HYIIIO.

i L b i

A A q

Puc. 49 Puc.50



773. Haiitu cuny, ¢ KoTopoii Toueunslit 3apsg ¢ =107 Kn

MIPUTATUBAETCA K TOHKOMY HEIPOBOAIIEMY KoJiblly paguyca R = 0.1 m.

3ap5m PAacCIIOJIOKEH B INIOCKOCTHU KOJIbLA. KOJ'IBHO PaBHOMCEPHO I10 BCeH

_, Kn
JUTMHE 3apsiKEHO € IIIOTHOCThIO 3apsiga v =210 —. Paccrosinue ot
M

3apsiaa 1o koibla paBHO [/ = 0.1M. DnekTpuyeckas MOCTOSHHAs paBHA

2

g =885007" . st Beruncnenuii pa3outhb koJibiio Ha 100 paBHBIX

H [
2T R

JacTe U cuuTaTh KaXXAYI0 4aCTb TOUYCUYHBIM 3apAJ10M BCIUYHUHBI V

PaccMmoTpeTs mpoeKIuy KyJIOHOBBIX CHJI Ha TIPSIMYIO, COSTUHSIONIYIO
3aps]l g ¢ LeHTpoM KoJbia (puc. 50).

774. «KpuBas nmoronu». B Touke P HaxoauTcsi cobaka, a B TOUKE
O - 3asm. Paccrosaue ot P 1o Q paBro 100 M (puc. 51, a). 3as1 6exur

BJIOJIb TIPSIMOHA /, 0Opasytomieii yron 45° ¢ orpeskom PQ, ¢ mocTostHHOM



M o
ckopocThio 5 — . Cobaka OSXKHT Bce BpeMsl B HAIIPABJICHUH 3aif11a CO
c

M o
ckopocthio 10 — . HaliTu TpaekTopuio ABMKEHUs coOaku B TeueHue 10
c

c. nst mpubIMKeHHOTO PEIIeHHS IPE/JIaraeTcsi 3aAMEHUTh KPUBYIO
nomaHol nuHued. CuuTaercs, 4To B MEPBYIO CEKYHY 3asll BOeraer
orpe3ok QQ', cobaka - PP', BO BTOPYIO CEKYH/y 3asil Iipoberaer

orpe3ok Q'Q" u 1. 1; cobaka MPUHUMAET PEIICHHE O HAIPaBICHUN

MTOTOHU POBHO OJIMH pa3 B CeKyHy ( puc. 51, 6).

Puc. 51



775. BepHyThes K IpenbIaAyIIeH 3anave. BeraucanTs
NPUOIMKEHHO (3aMEHOW KPUBOM Ha JIOMaHYIO) JUTUHY TPACKTOPHH
co0aku, paccMaTpuBasi epBbie 15 ¢ MOroHw.

776. Ilyctp Ha mockocTH 3a7aH yroia AOB n 13 HeKOTOpoi
TOYKH P BHYTPH yIJIa BBITYIICH OMJUTHAPIHBINA TIap, KOTOPBIH
OTpaXKaeTcsi OT CTOPOH yIJIa Kak OT OOPTOB TIO 3aKOHY «YTOJI TIaICHUS
paBeH yrity oTpakeHus». Jloka3arh, 4TO MOCIEe HECKOIBKUX OTPAKCHUH
11ap Ha4HET yJaJIAThCsA OT BEPIIMHBI yriia (puc. 52, a). 9to
00CTOSITENECTBO OOBSICHACT TPYAHOCTH UTPHI HA OWIIITHAPAE: yro

6Hnnnapz(a HC 3aTATUBACT, a4 OTTOPracT miap.

y

Puc. 52



[Tyctb ctopona OB coBnagaeT ¢ HEOTPULATEIbHON YaCThIO OCH
aocimcc, a cropoHa OA - ¢ TOH 9acThIO MPSAMOU Y = kx, KOTOpas JSKHUT B
BEpXHEH NOJIyIUIOCKOCTHU. [IycTh KOOpAMHATEI TOUYKHU P CyTh
NeHCTBUTENbHBIC Yucia a, b Takue, 9to a>0, 0<b< ka; mycTh U3BECTCH
TepBbIi yroa nagaeHuss a (puc. 52, 6). Ilo &, a, b a HaliTh Bce TOUKH
OTpaXK€HUA Jy4ya, abCIHUCCHl KOTOPHIX MEHBIIIE 4.

777. TIpssMoyronpHOE XOKKEHHOE ToJIe pa3Mepa a X b OCBEIIEHO 7
psAAaMu Jamil, 1o m JaMI B pATY, PaclloIOKEHHBIX Ha BBICOTE /1 OT
MOBEPXHOCTH JIbJa. PaccTosHe MeX Ty psAaMHu JamIl paBHO a/(n-1),
paccTosiHue MKy JJaMITaMu B psiay- b/(m-1). OnpeaenuTs OCBEeIEHHOCTh
XOKKEHHOT0 MOJIsi B TOUYKE, PACCTOSIHUS OT KOTOPOU 10 OOPTOB

COOTBETCTBEHHO PaBHHI 4, b, (a, < a, b, < b).. Momnocts namn-200 Br,

K.ILJ. J1amI - 1%.
778. “Tlucemo Pobuna I'yna y3uuky 3amka Hortunrem”. Ilucemo

IIPUBA3BIBACTCA K KAMHIO, 4 KAMCHb 6pOCKOM IMOCBIJIACTCA YEPE3 60ﬁHPII.[y



CTEHBI 3aMKa B OKHO TEMHMIIbL. PacrosnoxeHne cTpoeHUil 1 U3BECTHBIE
BEJIMYMHBI YKa3aHbl Ha puc. 53. Poct Pobuna I'yna - 1.6 M. MoxHO 11
3a0pocUTh KaMeHb C MUChbMOM B OKHO? Eciu 11a, To ¢ Kakoi HauapbHOU
CKOPOCTBIO U MO/ KAKMM YTJIOM JOJKeH OpocuTh kameHnb Pooun I'yn? B

pacuerax npeHeoperatb CONpOTUBICHUEM BO3IyXa.

1" Temmrma

Ip

Puc. 53

779. Mexny 1ByMsi TPOBOJISIIUMH MMAPaJUICIbHBIMU TJIOCKOCTSIMU

pacrionosken 3apsa 10™° K, paccrosune mesxry mnockoctamu pasHo 0.1 M,

paccTosiHue ot 3apsiaa 10 Ommkaiiei miockoctu paBao 0.01 m.



Boruncnuth cuity, AEMCTBYIONIYIO Ha 3apsil. MHOTOKpaTHOE IPUMEHEHHE
METO/1a OTPa’KEHUM, COIVIACHO KOTOPOMY MIPOBOSIILYIO MNIOCKOCTh MOXKHO
3aMEHHUTD 3apsA0M IIPOTUBOIOJIOKHOTO 3HAKA, PACIIOIIOKEHHBIM Ha TOM K€
paccTOsHUU, HO C IPYroil CTOPOHBI INIOCKOCTU. IPUBOJUT K
CYMMUPOBAHHUIO JIBYX OECKOHEUHBIX YHUCIIOBBIX PSAIOB (OJIMH - C
MOJIOKUTEIbHBIMU WIEHAMHU, IPYTOH - C OTPULIATEIBHBIMU). DTO
CYMMHUPOBaHHE MOKHO BBITIOJIHUTH MPUOIMKEHHO, peoOpa3oBaB
IIPEIBAPUTEIILHO JIBA PSi/IA B OJIHH.

780. B creHke HMIMHAPUYECKOTO BEPA IPOCBEPIIEHO 7 MATIEHBKUX
OTBEPCTHI, TUaAMETP KaXKAO0r0 U3 KOTOPbIX paBeH d. OcTanbHble BETUYUHbI
oTMeueHbl Ha puc. 54. U3BectHO, uTo nd 1D . Beapo HanmoJIHEHO JOBEPXY
Bos10#. HeoOxoanMo onpenenuTs Bpems, 3a KOTOPOE YPOBEHB BOJIBI B BE/IpE
OITYCTUTbHCS JJO HUKHETO OTBEepCTHs. [IpH BBIYMCIIEHUN BOCIIONIb30BATHCS

TEM, YTO CKOPOCTh BBITCKAHUSA BOJAbLI YEPE3 OTBEPCTHUEC, HAXOJAIICECS Ha



TIyOMHE X, paBHA /22X .

D

Puc. 54
781. K BepTUKaIbHON CTEHE HA HEKOTOPOHM BBICOTE OT MOJIa MpHHKaT
rUMHAcTUYECKU 00pyd. M3 cTeHBI BBHICTYMAIOT J1Ba I'BO3/sl, COMPUKACASCH C
00pyueM ¢ BHYTpEHHEH CTOPOHBL. 13BecTHBI 3Ha4YeHHS YIIIOB @, {, ,

OTMEUYEHHBIX Ha pHUC.55, a. OnpenenuTs, OyaeT U 00pyd COXPaHITh CBOE

IMOJIOKCHHUE, €CJIM OTIIYCTUTH €I'0.



782. 3ajaya aHAJIOTUYHA TPEABLAYIIEH, C TOH pa3HUIEH, 4TOo

a) TBO3/JIM COIPUKACAIOTCS ¢ 00OpyUeM ¢ BHEIIHEH CTOPOHBI puC. 55,
0);

0) nmepBbIi T'BO3/Ib COMPUKACAETCS C O0pyUeM C BHEIIHEH CTOPOHBI, a
BTOpOIi-C BHyTpeHHEH (puc. 55, 6).

783. Pakera cTapTyeT BEpTHKAIBHO BBEPX C TOBEPXHOCTH 3€MITH.
Macca paketsl 6e3 ToruBa paBHa 10 T, 3amac Torumma M = 50 1. U3Be -
CTHO, YTO 32 Ka)ayl0 CeKyHay nojyiera cropaeT 50 kr tornea. CKOpocTh

BBUICTA U3 COINJIa YaCTUI CTOPCBUICTO TOIUIMBA IOCTOSSTHHA OTHOCUTCIIBHO



paketsl 1 paHa 10* m/c. Ha xakoii BrIcOTe OKaxeTcs pakera yepes 100 ¢ u

yepe3 1000 ¢ mosera? KakoBa ckopocTh pakeThl B 3T MOMEHTHI? (Macca
3emu paBHa 6 107", pammyc 3emin- 6 400 KM, IpaBUTAIMOHHAS

IIOCTOSHHAsA B 3aKOHE BCEMUPHOT0 TATOTeHus paBHa 6.6 107 H N/ k12,

COINPOTHBIICHUEM BO3/1yXa MpeHeoperaem.) J1Jis BEIYUCICHHS pACCMOTPETh

BeIUYUHLI M ,h V, - COOTBETCTBCHHO MACCY HEU3PACXOAOBAHHOI'O

n3>""nd

TOIIJIMBA, BBICOTY MMOABEMA U CKOPOCTDH ABMIKCHUSA YCPEC3 71 CCKYH/ I10JICTA,

HaiiTu npubnuxeHHsle Boipaxkenus M, ,h ,v uepe3 M _ . h _.,v, _, .

784. Nmeercs cheprueckas nun3a (panuyc chepst R), nuamerp
KOTOpoH paBeH D. IToka3zaresnp nperoMieHus MaTeprala, u3 KOToporo
clenaHa MH3a, paBeH n. Ha paccrosauu [ = R/(n-1) OT TWH3BI YCTAaHOBIICH
aKpaH (puc. 56, a). Ha nuH3y nagaet my4ok mapajuiesIbHbIX JIY9eH.
Onpenenuts quamMeTp CBETOBOIO MSATHA Ha SKpaHe. XapaKTep MPeOMICHUS

Tyder ykazaH Ha puc. 56, 6; B 3TOH CUTyaIluu



sin/ =nsin¢@ .

# A
71 2] / ‘ ,-f’ﬁf?}j\
5

Puc. 56



§ 26. buoJsorust

785. YV KpoJMKOB uepHasi OKpacka (ompesensemMas amieneM B)
JOMHUHHUPYET HaJl 0eoil (ompezenseMoit aiuienem b). JlaHsl coueTaHus
anneneil B u b B reHOTUIIAX KPOJUKOB-POAUTENEH, KaXKI0€ U3 COUETaHUMN-
310 BB, Bb unu bb. Ucnionw3ys 3akoHbl MeH e, MepeunuciInThb
BO3MOXXHOCTH JIJIsl COYETaHUM asiesnei B u b B TeHOTHUIIE TOTOMKA IIEPBOTO
nokosieHus (F) atoit mapel. BMecTe ¢ KaXXIbIM BO3MOXHBIM COYETaHHEM
yKa3aTh OKPACKy MOTOMKA.

786. Kaxxplii U3 1BYyX NOJBEPTHYTHIX CKPELUIMBAHUIO COPTOB
ropoxa umel Ju0o KenTble, Tu00 3e1eHble cemsinonu. M3BecTHo, uTo
JKeJTasi OKpacka ceMsaaolielt (ayuiensb R) JOMUHUPYET HaJl 3eJIeHON
(anmens r). Cpenu pacteHuit Fj (CM. MPEABIIYIIYIO 33/1a4y) UMEJIOCH 71 C

KEITHIMUA CEMSIIONSIMU U m ¢ 3eieHbiMu (1 2 0, m 2 0). Ucnons3ys

3aKOHBI MeHI[eJ'IH, MNEPCUUCIINTD Hauoboee BCPOATHBIC BO3MOKHOCTHU

codeTaHui ajesned R M ¥ B TEHOTUIIAX POJIUTEIICH.



787. BepHeMcs K copTaM ropoxa C KeJIThIMU (ayienb R) u
3€JICHBIMU (QJIeNh #) CeMAIO0MAMHA (CM. TIPEABIAYINYIO 3a1a49y). beuin
MOJIBEPTHYTHI CKPEIIUBAHUIO JIBA PACTEHUS, OJTHO U3 KOTOPHIX UMEJIO
3eJIeHbIe CeMsI0NU. B pe3ynbTare cKpeluBanus MOTYYWIH /1 PaCTCHUN
Fy (cm. 3amady 785) ¢ KENTHIMHU CEMSIIONISIMU U 71 - C 3€JIEHBIMU

(m=0,n20). Ucnionb3yst 3akoHBI MeHaels, yKazaTh Hanbojee

BEPOSITHOE COYETAaHUE AJUIEIIEH R U 77 B TE€HOTHUIIE BTOPOI'O POAUTEIIS U B
TEHOTHUITAX KaXJI0T0 U3 PacTEHU F).

788. JIBa copTa MIIEHUIIBI PAa3IN4atOTCsl YCTOMYHUBOCTBIO K
oTnpezieIeHHOMY MeCTULUY (SIIOXUMHKATY). [lenaercs mpeanoioxeHue,
YTO B F€T€PO3UTOTHOM PACTEHUU IPOSBIISIET CBOE JEHCTBHUE TOIBKO OJIUH
ajyieNb - YCTOWYUBOCTH UJIM HEYCTOMYMBOCTHU K JJAHHOMY ITECTULUAY, T. €.
MMEET MECTO SIBIIEHHE JOMUHUPOBAaHUS. B3sSThI Ba pacTeHUs - OHO
YCTOWYHUBOE, IPYyroe HEYyCTOMUMnBOE. B pe3ynbrare .CKpeluBaHus 3TUX

paCTeHI/Iﬁ IIOABHUIIOCH HCCKOJIBKO YCTOIZHHBBIX PaCTCHUHA F1 1 HCCKOJIBKO



HeycToWuuBBIX. [IpoBeneHbI TakkKe BO3BpAaTHBIE CKPELIMBAaHUS UCXOIHBIX
pacTeHuii ¢ AByMs paCTeHUSIMU F| , U3 KOTOPBIX OAHO ObUIO YCTONYUBBIM K
HNECTUILIUY, a APYroe - HET. Pe3ynbTaThl 3TUX YETHIPEX BO3BPATHBIX
CKpEIIMBAHUN N3BECTHBI U 3aIIMCaHbl YETHIPbMsI TapaMHU HEOTPULIATEIbHBIX
LEJIBIX Yucell (MIepBOe YUCIIO Mapbl YKa3bIBAE€T KOJINYECTBO PACTECHUH,
YCTOMYMBBIX K MECTULIUY, BTOPOE- HEYCTOWUUBBIX). [loaTBEp)KAAIOT TN
pe3yJbTaThl IPOBEEHHBIX OINBITOB FMIOTE3Y O AoMUHUpoBanun? Ecnu na,
TO KaKOM M3 MPU3HAKOB (YyCTOMYMBOCTh MJIM HEYCTOMYMBOCTH) SBISETCS
JIOMUHUPYIOIIM ?

789. "KoHTaKTBI IEpBOTO U BTOPOTO MOPSIIKA B AIMUIEMHOJIOTHN .
[Ipennonoxum, 4To k yenoBek 3a00enu HHOEKIHOHHOH 00JIe3HBIO.
Bropyto rpynny u3 / 4enoBeK OMPOCUIIH C LIENbIO BBIACHEHHS, KTO U3 HUX
UMeJl KOHTaKT ¢ OOJIbHBIMU. 3aTe€M OIPOCHIIN TPEThIO TPYIIILY U3 M
YeNIOBEK.. YTOOBI BEISICHUTh KOHTAKT C KeM-HUOY b U3 / 4eIOBEK BTOPOI

rpynmsl. Pe3ynbrarsl IepBoro ornpoca 3anucaHbl B BUE MaTPULbI

.....



HaXOJIMJICS B KOHTAKTE C i-M OOJIBHBIM U3 TIepBOii rpymmsL, 1 a,, =0 B

IMPOTHBHOM CJIy4ac. AHaJIOru4HO OIIpEACICHA MaTpHIla I_b”J L im .
Jdi=1,. 0=, m

b,; =1, ecin j-ii 4EIOBEK TPETHEH TPYIIIBI HAXOHIICS B KOHTAKTE C I-M

YEJIOBEKOM W3 BTOPOii rpymimbl, U b, =0 B MPOTUBHOM Cilydyae. ITH JiBE

MaTpULbI OMUCHIBAIOT CXEMY KOHTAKTOB IIEPBOTO MOPAIKA MEXKIY
rpynnaMy. Moryr npencTaBisaTh HHTEPEC HENMPSIMbIE KOHTAKThI, WIH, HHAYE
TrOBOpPs1, KOHTAKThl BTOPOr'0 MOPsIKA MEXKY JIIOIbMH TPEThEU IPYIIIbI U
00JBHBIMU NIEPBOM Ipymnnbl. Mcxons U3 IByX yIOMSHYTBIX MaTpull, MOy~

g Ji:l ’’’’’ tijet...,, KOHTAKTOB BTOPOTO MOPSIIKA.

.....

YUTH MATPUILY lc..
790. Peakiusi oprannu3Ma Ha JIEKapCTBO Y€pe3 7 4aCOB MOCTe

UHBEKIUY BBIPAKACTCA OKA3ATEIEM 7, , U3MEPSAEMBIM B IIOAXOIAIINX

eAMHUIIAX. DKCIIEPUMEHTAILHO YCTAHOBJICHO, UTO ISl JIEKAPCTBEHHBIX

IpernapaToB HEKOTOPOH IPYIIIbI TOKa3aTenb peakuuu », =ar,_ +0.4", rue



1y, = 1, a @ - MCHbIIICC CAUHULIBI JAHHOC MNOJIOXKUTCIBHOE YUCIIO,

XapaKkTepu3yloliee KOHKPETHBIN penapar rpynmsl. OnpenenuTs, yepes
CKOJILKO YaCOB HACTYIAeT MaKCHMaJIbHas PEaKIvs Ha BBEICHUE
npenapara. [Tocne ckoJIbKUX 4acoB peakiys MOHU3UTCA Hike 50 %

IEPBOHAYAJILHOTO YPOBHS 7, 7

791. B nporiecce aeueOHOro rojiogaHus Bec nanyenTa 3a 30 qHei
cHu3uics ¢ 96 1o 70 kr. bel1o ycTaHOBIIEHO, UTO €KEIHEBHBIE IOTEPU
Beca MPONOPIIMOHAIILHEI BECY Tea. BEIMHUCIUTE, 4eMy ObLT paBEH BEC
nanyenTa yepes k AHeH mocue Havana rojoaanus aus k =1, 2, ..., 29.

792. Ecnu KynbTypa KJIETOK B TUTATEIbHOM Cpelie pacTeT, He

MOJIBEPrasiCh BHEITHUM BO3ACHCTBUSIM, TO IPUPOCT MACCHI B TeUeHHE (n+
1)-ro yaca oka3bIBaeTCs BABOE 0OJIbIlIE TPUPOCTA B TEUECHUE 1-TO Yaca.
OnHako B MCCIEA0BATEIIbCKUX IENISIX K PacTyIled Macce Mo UCTCUCHUH

KaXXJ0ro gyaca I[O6aBJ'I${eTC$I mo2r KYJBTYPHI.



JaHo HaTypanbHOe uucio k. Hailitu maccy x, B KOHIE k-ro yaca

HCCIICIOBaHMSI, €CITU TIEPBOHAYAIILHO ObLTO B3siTO 3 T. (Mexoas u3

MMPCAITIOJIOXKCHUA, YTO ITPU OTCYTCTBHUU BHCIIHETO BO3I[CﬁCTBHH Macca x, B

KOHIIC n-TO Yaca UCCICAOBaHNA YAOBJICTBOPACT COOTHOIICHUIO

X, =ax,_ (n=1,2,..) i1 HEKOTOPO! MOCTOSIHHOI BEJIUYUHBI O .)

793. B o1HOM OOJIBIIIOM CTajie, COCTOSIIEM U3 JKUBOTHBIX OJIHOTO
BO3pAacTa U M0Jj1a, POCT KUBOTHBIX, U3MEPEHHBIN B CAHTUMETpAX,
KoJiebsieTcs oT k 10 / (1aHHBIe HATypaIbHBIC YUCTIA).

a) IlycTs m u n -naHHBIC HATYpaJIbHBIE YUCIIA TAKKUE, YTO
k <m <n <. Kakux ;kHBOTHBIX B CTaJe OOJIbIIIE - C POCTOM, OJTU3KHUM K 71
CM, UJIU C POCTOM, OJIM3KHUM K 71 CM?

0) Ecnu r-konuyecTBo nuiy, notpediasieMoe B CyTKU )KUBOTHBIM C
pocToM k, TO KaKOBO NMPUMEPHOE KOJIMUYECTBO UM, TOTpedIsieMoe B

CYTKH )KUBOTHBIM C POCTOM [ ? Ecnu s- KOJIUYECTBO CpCTH,



COCTPUTAEMOM €XKETOJJHO C JKUBOTHOTO C POCTOM k, TO CKOJIBKO
NPUOIM3UTEIHHO MEPCTH MOXKHO €KETOTHO COCTPHUTATh C )KUBOTHOTO C
poctom / ? (IIpeanonaraercs, 4To rycToTa U JJIMHA MEPCTH HE 3aBUCAT OT
pocrTa.)

794. Yncna dubonavyuu u,,u,,... (cM. 3agady 144) noryaunu

Ha3BaHUE B 4eCTh UTaNbsIHCKOro mateMaruka XIII Bexa Jleonapao
®uboHauyu, KOTOPHIN BBEI UX JJISl OMMCAHUS YUCIEHHOCTH MOKOJICHUN
XKUBOTHBIX (0e3 yuera cMepTHOCTH). [Ipennonaraercs, 4ro kaxjaas napa
YKUBOTHBIX HEKOTOPOr0 BUJA IPUHOCHUT €3KETOJIHO PUILIO B OJIHY Hapy
YKUBOTHBIX (CaMKY U camIia), KOTOpPbIE B CBOIO OUYEPE/Ib HAUMHAIOT /1aBaTh
MIPUILION Yepe3 ABa roja rnocie poxacHus. Ecim nmeercs ogHa napa
HOBOPOXKIEHHBIX KUBOTHBIX, TO, KAK MOYKHO MIOKa3aTh, I10 IPOLLIECTBUH 1

JICT 6yI[eT HUMCETHCA U, I1Ap JKUBOTHBIX. Brectu B 9Ty MOACJIb YTOYHCHHUC,

n+l



Kacaromieecs CMepTHOCTH. CUUTATh, YTO MPOAOKUTEIHHOCTD JKU3HU
JKHBOTHOTO:

a) 5 mer;

0) m neT, rae m - JaHHOE HaTypaJIbHOE YHUCIIO.

BrrauciuTh KOMMYECTBO Map )KHBOTHBIX, KOTOPOE OyIET UMEThCS
10 TIPOIIIECTBUHU CPOKa B 7 JIET (1-AaHHOE HATYPAJIBLHOE ).

795. 15 onucaHusi MPOUCXOISIIETO CO BpEMEHEM NU3MEHEHUS
YUCJICHHOCTHU MOMYJIAIMH YA00HO pacCMaTpuBaTh pacipeiesieHue
MOMYJISILIUK 110 BO3PACTHBIM TpyIam (B MEPBYIO FPYIITY MOMAIAI0T BCE
0co0u B BO3pacTe 710 rojia, BO BTOPYIO - BCE T HE MOIABIIHE B IIEPBYIO
rpynmy ocoOu, BO3pacT KOTOPBIX MEHBIIE IBYX JIET, U T. 11.). [IycTh B
NIEPBYIO BO3PACTHYIO I'PYIITY BXOAUT p, 0COOEH, BO BTOPYIO - p, 0coOeil u
T. 1. CMEpTHOCTh BEChMa YIPOIIEHHO MOKHO Y4€CTb, ITOJIOKHUB, YTO BCE
0co0M BEIMUPAIOT, HAXO/ISICh B 1-i BO3PACTHOM TPYIITIE, TE 71 - HEKOTOPOE

(hUKCHpPOBaHHOE HATYPATBLHOE YUCIIO. SICHO, UTO 00IIee 9rciio ocodeit B



HOIMYJIALMH €CTh p, +...+ p . [ KaK10M BO3paCTHOU I'PYIIIIBI UMEETCS
CBOM KOA(D(PUIMEHT POKTAEMOCTH; €CITU KOIPPUITUSHTHI s
paccMaTprUBacMbIX BO3PACTHBIX TPYIII COOTBETCTBEHHO PaBHHI b,...,b, , TO
TOZI0BOM MPHUPOCT, 0OYCIOBICHHBII MPUCYTCTBUEM B MOMYJISLIUY i-U
BO3PACTHOMN TPYIIIBI C YUCICHHOCTBIO p,, €CTh b, p,. Takum oOpazom,
rOZI0BOM MPUPOCT MO BCeH nmomyasiuuu ectb b, p, +...+b, p, . B T0 xe Bpems
ocoOu, MpUHa IekKAaIue i-i BO3PACTHOM TpyIiIe, yepe3 rof NepeuIyT B
(i+1)-10 Bo3pacthyto rpynmy (i = 1, . . ., n-1), a ocoOu, mpuHaAIeKALTUE H-
1 BO3pACTHOM IpyIIe, BBIMPYT B TeueHue roaa. Iloatomy uepes rox

pacnpeeeHue TIOMyISALUH [0 BO3PACTHBIM IPYIIaM OyIeT CAeAYIOLIMM:
bp +.+b,p,, p+.*tp,,.

JlaHbl HaTypanbHbIE YUCIA 1, M, AEUCTBUTENBHBIC Ucaa b,....h |

HCOTpULATCIBbHBIC LICJIbIC YUCIA D,,..., D, - C‘II/ITaH, 910 pysees P, -



NIEPBOHAYAILHO 3aPETUCTPUPOBAHHOE PACTIPE/ICIICHUE TIOMYJISIIIUA IO
BO3PACTHBIM Ipynmnam, a b,,...,b, , - k03 HUIUEHTHI pOXKIAEMOCTH IS
BO3PACTHBIX I'PYIII, OMPEICIUThH OOIIYI0 YHCICHHOCTD TOMYJISIIH Yepe3 m
JIeT.

796. OnucanHyio B peAbIAYIIEH 3a1a4e MOJIETh U3MEHEHUS
YUCIIEHHOCTH MOMYJISIITUM MOXHO CAeNaTh 00Jiee TOUHOM BBEICHUEM, KPOME
KO2(DPUITMEHTOB POKIAEMOCTH, €111e U KOA(DPHUITMEHTOB BELHKUBAHUS

Sp5....8,(0< s, <1i=1,...,n) 115 BcexX BO3PACTHBIX IPYIIL: CYUTAEM, YTO €CIIH
B TEKYIIEM TOJly i-s BO3pacTHasl TPYIIa UMEET YHCICHHOCTh p,, TO B
Oynymiem rofy ( i+1)-s Bo3pacTHas rpynmna OyeT HIMETh YUCIEHHOCTB,
paBHyto s, p,(i =1...,n —1) Ilpu 3Tom s, =0 (Tak KaK Mbl O-NPEKHEMY
CUHMTAaeM, YTO BO3PACT 0COOU HE TIPEBOCXOUT 7 JIET), U (PAKTHUECKHA MOKHO

paccMaTpuBaTh TOJIBKO S,,...,S,_; . '07J0BOM MPUPOCT 3a CYET i-il rpymIibl B

9TON Mozenu cuuTaercs paBHbIM b.s, p.(i =1,...,n —1) . Koapunmentsr



BBDKHWBAHM, TaK XXC KaK U KOS(b(l)I/II_II/IeHTBI POXKAaACMOCTH, BBIBOASATCA HA
OCHOBC MHOTI'OJICTHHUX Ha6J'IIOI[eHI/II71 3a MOIIYJLIOUAMHA JaHHOI'O BHUIA.

Cunras 3alaHHbIMA §/,...,S,_; , BHOBb PAaCCMOTPCTH 3alady pacyeTa

YHUCIEHHOCTH HOMYIISALUH Yepe3 7 JIeT.

797. JlononHsAs MOJIeNb, KOTOpasi Obl1a ONUCaHa B TPEABLIYIIEH
3aja4e, MPeIrnoI0oKUM, YTO KOT/Ia YUCICHHOCTh TOIYJISIIMHA OKa3bIBAETCs K
KOHILy T0/1a OOJIbIIIeH, YeM HEKOTOPOE YHCIIO /, TO M3-3a OOJNBIIONHN
CKY4YE€HHOCTH HaYMHACTCS MUAEMUS, TPUBOSIIAsT K MOHIKEHHIO BJJBOES
K03()(PUIIMEHTOB BBIKUBAHUSA S,,...,S,_, B CIIEAYIOLIEM TOLY.

Cunras / 3a1aHHBIM YHCIIOM, BHOBb PAaCCMOTPETH 3a/1ady pacyera
YHUCIIEHHOCTH HOMYIISALUH Yepe3 7 JIeT.

798. BzaumHOe BIUsSHUE HEKOTOPBIX IBYX KOHKYPUPYIOLIUX BUJIOB

Ha pasmep x,,y, UX HOHy.]'ISII_[I/Iﬁ B n-M roay OIurCbIBACTCA CHCTEMOM



X4 = 2%, =Y,
Vour =%, 12y,

Ilycte x, =a,y, =b(a #b), rae a u b - nannsle yncna. Haiitn
YHUCIIEHHOCTH 000MX BHJIOB 32 BCE TOJbI, MPEANISCTBYIOMINE TTOTHOMY
BBIMHPAHUIO OJTHOTO U3 HUX.

799. JlaHbl HaTypallbHbIC YUCHA N,4,,...,d,, OTPAKAIOLINE
HaOJII0/IeHUS 32 JIECHBIM MypaBelHUKOM. BHavane 0bu10 otiosieHo 100
pabounx MypaBbeB, BCE OHU OBLIM MTOMEYCHBI U BBITTYIIIEHBI HAa BOJIIO.
[anee, B TeueHHE n THEW MOBTOPSUIIOCH CIEAYIOIIEE: OTIaBIuBaiock mo 100
pabounx MypaBbeB, I10JICUUTHIBAJIOCH YUCIIO TIOMEUCHHBIX CPEIH HUX ( a, -
KOJIMYECTBO MIOMEUEHHBIX MYPaBbEB CPEIHM OTJIOBJICHHBIX B i-il ICHD, I

:1,...,1’1), moMe4yaJIuCb HCIMIOMCUYCHHBIC MYPAaBbU, HAXOAAIMIUCCS B ITOM

coTHe, 3areM Bce 100 MypaBbeB BBIITYCKATUCh Ha BOJIO. TpedyeTcs



MOJICUUTATD (MIPUOIM3UTEITHHO) YUCIIO PaOOYUX MYPaBLEB B 3TOM
MypaBEUHHKE.

800. DOra 3amaya ABIsAETCA NPOAOIKEHNEM Ipeaplayieil. Uepes rof
HaOJII0/IEHUS Ha/l MypaBEeHHUKOM ObUIM BO30OHOBIIEHBI. BHOBB CHauana
6b110 oTI0BIIeHO 100 paboynx MypaBheB U BCE OHU OBLITU TTOMEYCHBI
HOBOM, OTJIMYUMOM OT MPOILIOTOAHEH METKOM U BBIMYIIIEHBI HA BOJIIO.
3aTeM B TEUCHUE 1 THEH MOBTOPSIIOCH CEAyIoIIee: OTaBauBaioch mo 100
pabouux MypaBbEB, MOJCYUTHIBAIIOCH YUCIIO TOMEUYEHHBIX TOJBKO MPOIII-
JIOTOJTHEN METKOM, TOJIbKO HOBOM METKON M 00CHMH METKaMH (B i- i IEHb

(UKCHpPOBAIUCH COOTBETCTBEHHO YUCA 4,;,b, U ¢, ), 3aTEM IIOMEYAIIUCh

MypaBbU 3TOM COTHH, €Ill¢ HE IOMEUYEHHbIE METKOW 3TOro roja, u sce 100
MYPaBbEB BBIITyCKAINUCh HA BOJIO.

TpeOyeTcs BBIABUHYTH pa3yMHbIE THIIOTE3bI OTHOCHTENBHO YHCIIa pabouux
MYpPaBbEB B MypaBEHHHUKE B 3TOM IOy, O KOJIMYECTBE CPEAN HUX HOBBIX

pa60q1/1x MYpPaBbCB U KOJIMYCCTBC MPONIJIOTOJHUX. I/ICXOI[HBIG JaHHBIC



3agauu: k,l,n,a,,b,c,,a,,b,,c,,...,a,,b, c,, raek-aucio pabounx
MYpPaBbE€B, TOMEUEHHBIX B MIPOILIOM TOAY, /- PENMOIOKUTENHHOE 0011Iee
9qHCII0 paboYNX MypaBbeB B MPOIIIOM roxy. CMBICIT OCTaTBHBIX YHCEI
Pa3bsACHEH BBIILE.

801. «3aBucumocTh Beca 0T pocTay. HacTo MbITAIOTCS «yJI0KUTHY
HEKOTOPBIEC IKCTICPUMEHTAIBHbIC WM CTATUCTUYECKUE TaHHBIC B
HEKOTOPYIO mpocTyto ¢popmyay. [Tycts, Hanpumep, oOciienoBaHo 7
B3POCIIBIX JIFO/ICH ¢ HOPMAJIBHBIM TEJIOCIOKEHUEM U U3MEPEH POCT (B CM)
X, ¥ BeC (B KI') y, KOXIOro U3 HUX. MOKHO MBITaThCS HA OCHOBAHUH ITUX
M3MEPEHUH MOTyIUTh POPMYITy BUA ¥ = ax—+b, BRIpa)XarolIyio BEC ) 4epes
poct x. KoHe4HO, TpyIHO paccUuThIBATh Ha TO, YTO JUIS KaKUX-THOO
KOHKPETHBIX a U 6 OyAyT ¢ aOCOIIOTHOM TOUHOCTBIO BBIIIOJIHEHBI BCE 11

paBeHCTB Y, =ax, +b(i =1,...,n). Ho HeTpynHO HaliTu a u b Takue, 4yTO

BenM4uuHa f(a, b), paBHas



(ax, +b—y,)* +(ax, +b—y,)* +...+(ax, +b—y )’,, UMEET HAUMEHbIIIEE U3

BO3MOXKHBIX 3HaueHUM (puc. 57). i BHITOTHEHUS ATOTO YCIOBHS

JIOCTaTOYHO, YTOOBI *)

6f@b) _ 6 f@b)_,
da © b '

[Tocnennue paBeHCTBa NAIOT /1B JIMHEUHBIX YpaBHEHUS JIJIsl OTIPENICTICHUS
1 b (3TO YaCTHBIN CiTy4ail METOIa HAMMEHBIITUX KBAaIPaTOB,
npuHaiexkamiero ["ayccy):
(xf+..+x)a+(x, +..+x)b=xy +.+X),,
(x, +..tx)a+nb=y +..+y.
JlaHbl IEVCTBUTEIBHBIC YUCIA X,,..., X, , V|,..., V,. 11OIydUTH
yKa3aHHbIC a U b.

*) Ilyets g(t,, ..., t, ) - DYHKIUSA YKa3aHHBIX I€HCTBUTENBHBIX IEPEMEHHBIX,

0g /0t, - 3TO YacTHas MPOU3BOHAL g TIO f,, T. €. Pe3yJIbTaT



muddepenpoBanus g 1o ¢,, Ipu KOTOPOM BCE BEJIMUMHBI, KPOME £,, CUU-
TarOTCs IIOCTOSIHHBIMU.

y

V X
Puc.57

ITo moBoy 3TO¥ 3ama4M caeaeM Ciaeayrolee 3aMeuatue.
JleicTBUTENBHO, 3TUM CIIOCOOOM MOXKHO MOJyYUTh HEKOTOPBIE a U b; Golee
TOTO, CYMTAETCSI, HAIIPUMED, YTO JJISI MY>KUUH C HOPMAJIbHBIM
tenocnoxenueM a = 1,b = —100. OxHako 3HaYUTENHHO 00JIEe TOYHYIO
bopMyITy MOKHO, BUTUMO, TIOJYYUTh, UCITOJIB3YSl HE MHOTOWIEH MIEPBOI

> 2
CTENeHH ax+ b, a MHOTOUJICH TpeThel creneHn ax’ +bx” +cx+d (cp. ¢



3amaueit 793 6). DTOT MHOTOWICH TOKE MOYKHO UCKAaTh METOJIOM

HaWMCHbBIINX KBAJPAaTOB.



§27. TekcTnl *)

*) Crioco6 3agaHus TEKCTa MOXKET BRIOUPATHCS B 3aBUCUMOCTH OT
UCTIOJIE3YEMOT0 SI3bIKA MPOTPAMMHPOBAHIS M OT TOTO, KAKUE CIIOKHOCTH
TOTOB TIPEOJIOJICBATh PEIIAOIINI 3a7a9y. TEKCT MOXKET ObITh ITOCIIeI0BA-
TEBHOCTHIO CHMBOJIOB (B YaCTHOCTH - COACPKMMBIM CUMBOJIBHOTO (haiiia),
CTPOKOM, IPYIIION CTPOK (B YaCTHOCTH - COJCPIKUMBIM TEKCTOBOTO (haiisia)

UT. 1.

802. Jlan TekcT; HaiiTH HanOOJBIIEE KOJTUIECTBO (P, UIYIIHX B
HEM TTOAPSII.

803. /laH TeKCT; OnpeaeanTb, COAEPKUT JIU OH CUMBOJIbI, OTJIMYHbBIC
oT OyKB U mpooera.

804. /lan Tekcr.

a) Eciiu B TekcTe HET cuMBoJIa *, TO OCTaBUTH ATOT TEKCT O€3

HU3MCHCHUA, MHAYC KAKAYIO U3 MAJIBIX JIATUHCKHUX GYKB,



MPEIIECTBYIONINX EPBOMY BXOXKJICHUIO CUMBOJIA *, 3aMEHUTH Ha

uudpy 3.

0) Ecnu B TekcTe HET CUMBOJIA +, TO OCTaBUTh TEKCT 0€3 N3MEHEHMUS,
WHAYC KOKIYI0 U3 MUdp, IPeIIIeCTBYIONIYIO TIEPBOMY BXOKICHHUIO
CUMBOJIA +, 3aMEHUTH CUMBOJIOM - .

805. J[aH TEeKCT; eClii B HEM HET MaJIbIX JIJATUHCKUX OYKB, TO
OCTaBUTH €ro 0e3 U3MEHEHUs!, HHaue Ka)/bIil 13 CUMBOJIOB, CIEAYIOIIMNX 32
NEepPBOI TPYNION MaJbIX JAaTUHCKUX OYKB, 3aMEHUTH TOYKOH.

806. /lan TeKCT; BBISICHUTD, SIBJISICTCS JIK 3TOT TEKCT:

a) HICHTH(PUKATOPOM;

0) JeCSTUYHOM 3aMKChIO IEJIOTO YKCa.

807. [lana cuMBonbHast MaTpuLa pazmepa n X m. [lomyuutsb
MOCJIEIOBATEILHO BCE CTPOKH MATPHUIIbl, UCKITIOUas T€, AJIsI KOTOPBIX €CTh

PaBHBIC Cp€an CTPOK C MCHbIIMMH HOMCPAMU.



808. Jlan TekcT. ['pymnibl CUMBOJIOB, pa3/iejeHHbIC MpoOeTaMu
(OTHUM WM HECKOJILKMMH) M HE COJIEpIKaIie MPoOeIoB BHYTPH ceoH,
OyzeM Ha3bIBaTh, KaK U Mpexe (cM. 3amauy 269), cioBamu.

a) /Inst Kax10ro U3 CIIOB YKa3aTh, CKOJIbKO pa3 OHO BCTPEUAETCS
cpenu BceX CI0B, 00pa30BaHHBIX CUMBOJIAMH JIaHHOTO TEKCTA.

0) HaiiTu Bce cnoBa, conepskaniie HauOoplee KOJTHIeCTBO
TJIACHBIX JIATHHCKUX OYKB (4, e, i, 0, U).

B) HaiiTi Bce ciioBa, B KOTOpPBIX A0y OYKB @, b MakCUMaJIbHa.

r) B Tex crnoBax, KOTOpbIe OKAHYMBAIOTCSA COYETaHUEM OYKB ing,
3aMEHUTH ITO OKOHYaHUE Ha ed.

809. /lano HatypanbHO€ 4uCIIO 7. [10yduTh CUMBOIBLHOE
NpeJCTaBJICHUE /1 B BU/IE TIOCIIEIOBATEILHOCTH (P U MPOOETIOB
OTJICJISIFOIIVX TPYIIIEI 110 Tpu 1U(PBI, HaUWHAs cripaBa. Hanpumep, ecnu

n=1753967, To nomkHO noayuuthes 1 753 967.



810. /Tano HatypansHoe uncio # (7 < 1000). 3anucarh 3TO YUCIIO
PYCCKHUMHU CJIOBaMU (CEMHAALATh, IBECTH MATHACCAT TPHU, ThICSYA U T. 1.).

811. /laHo HaTypaJIbHOE YHCIIO 71, PABHOE BBIPAKEHHOM B KOMEUKax
1IEHE HEKOTOpOro ToBapa, Hanpumep 317, 5005, 100 u T. aA. Beipazuts 1ieny
B pyOJIsiX | Korelikax, Hanpumep 3 py0. 17 xom., 50 py6. 05 xom., 1 py6. 00
KOI. ¥ T.J. (4MCII0 KOTIEEK 3alMChIBACTCS BCeraa IByMsI mudpamu).

812. JlaH TeKCT, KaXKIblii CHMBOJI KOTOPOTO MOXKET OBITh MaJIOH
OyKBOM, U PON UM OJTHUM M3 3HAKOB +, -, *. ['pymnmoii Oyks Oynem
Ha3bIBATh TAKYI0 COBOKYITHOCTH MOCJIEIOBATEIBHO PACIIONO0KEHHBIX OYKB,
KOTOpPOM HEMOCPEACTBEHHO HE MPEIIECTBYET U 32 KOTOPOM
HEMOCPEACTBEHHO He cieyeT OykBa. AHATOTHYHO OMPEIeIUM TPYIILY
uGp U rpyniy 3HaKOB.

a) BeisicHuTh, BcTpedaeTcs i B JaHHOM TEKCTE Tpynma OyKB one.

0) BbIsicHUTB, BEpHO JIM, UTO B JAaHHOM TEKCTE€ OOJIbIlIE TPy OYKB,

YCM I'pYIIII 3HAKOB.



B) Ecniu B 1aHHOM TeKcTe MMeeTCsl He MeHee IBYX Ipymin OyKB, TO
KaXKIbIH 3HAK +, BCTPEUAIOIUICS MEXTY ABYMS IEPBBIMU IO MOPAIKY
rpymnmnamu OykB, 3aMEHHUTD ITUGPOil 1, 3HAK - 3aMEHUTDH UPPOii 2, a 3HAK * -
udpoii 3. Mnave ocTaBUTH TEKCT 0€3 N3MEHEHHIA.

r) [logcuuTaTh YnCIO BXOXKACHUM OYKBBI f B IIEPBHIC TPU TPYIIIIHI
OyKB (B IPEIOI0KEHUH, YTO TEKCT COJCPKUT HE MEHEE TPEX IPYII OYKB).

n) Halitu uncno takux rpymi OykB, KOTOpbIe HAUMHAIOTCS U
KOHYAIOTCS OAHOM U TOM e OYKBOA.

e¢) Haiitu Bce Takue rpynimsl OyKB, B KOTOpbIE OyKBa @ BXOJIUT HE
MeHee JIBYX pas.

k) Haiitu camyro nimunHyro rpynmy 1udp. Ecim 3Ty HanGonbiryto
JUITMHY UMEET HECKOJIBKO TPYIII, TO B3STh MEPBYIO 1O MOPSIIKY.

813. Jlan tekct. Ecnu nepBeIii CUMBOJI TEKCTa HE SBIISIETCS] MAJIOH
JATUHCKOW OYKBOM, TO OCTaBUTH €ro 0e3 u3MeHeHus. Ecnu jxe 3To manas

naTuHCKas OyKBa, HO 32 HAYaJbHOM IPYNION MajbIX JATUHCKUX OYKB HE



cieayet mudpa, TO TAKKE OCTABUTh TEKCT 0e3 M3MeHeHuUs. MHaYe Kax1yro
Py, TPUHAIISKAIIYIO TPYIIIe (P, CISAYIONMEH 3a Ha4aIbHON TPYII-
MO MaJbIX JIATHHCKHUX OYKB, 3aMEHUTh CUMBOJIOM *.

814. Jlan Tekcr.

a) Haittu HoMep mepBoii 1o mopsIKy rpymnisl Udp (M. 3a1a4y
812), HaunHaromieics mudpoit 2.

0) Haiit uncio tex rpynn OykB (cM. 3amauy 812), KOTOpbIe

3aKaHYMBAIOTCS TOH k€ OYKBOM, UTO W IepBasi TpyIia OyKB.

B) Eciiu B 1aHHOM TeKCTe ecTh IpyIa 3HakoB (cM. 3anady 812),
HAUYMHAIOIIASACSA 3HAKOM *, TO B34Th MEPBYIO MO MOPSIIKY U3 HUX U B
CIeyIolel TPYIIe 3HAaKOB (€ClIM TaKOBasi IMEeTCs) 3aMEHUTh KaXAbli 13
3HAKOB 3HaKOM .

815. llaxmaTHyI0 10CKY OyAeM Mpe/ICTaBIsATh CUMBOJIbHON
Marpuiieit pazmepa 8x8. JlaHbl HaTypaabHbIC YUCTA 1 U M

(I1£n<8,1<m<8)-HOMEpa BepTUKAIIA U TOPU3OHTAIIN, OTIPEISTISIONINE



MmecTomnonoxenue pep3sa. CooTBETCTBYIOIINIA AIEMEHT MaTPHULIbI HAJI0
MOJIOKUTH PaBHBIM cUMBOITY ¢h. Tloms, Haxonsuecs nmof yrpo3oi depas,
HAJIO MOJIOKUTH PaBHBIMU CHMBOJIYy *, a OCTaJIbHBIE MOJIsi- CUMBOITY 0.
Pemuth ananmornyHyto 3agauy st KOHsL.

816. IIpeoOpazoBaTh BEIpaKEHHE (T. €. TEKCT CTIECIIUATBHOTO BUIA),

COCTaBJICHHOE U3 LU(Dp U 3HAKOB YEThIpeX apu(pMETHUECKUX Oneparuit

ov}

(crmo>keHus1, BEBIYUTAHMS, YMHOKCHHS, JIeJICHHUS ), B TOCTPUKCHYIO hopMmy.

nocTuKCHON (hopMe cHavaIa 3aMMChIBAIOTCS ONEPaH/bI, a 3aTeM 3HaK

oTiepaIuu.
[Ipumepsi:
OOBIYHAS 3aITHCH ocT(hUKCHAsSI 3aITUCh
3+4 34+
5-4)+2 54-2+

2*(3+4)*5 234+ *5%



817. 11 GonbIIMHCTBA CYIIECTBUTENBHBIX, OKAHYMBAIOIIUXCS HA -
OHOK U -eHOK, MHO>KECTBEHHOE YHCIIO 00pa3yeTcs OT Apyroi ocHOBbI. Kak
MIPABUIIO, 3TO MPOUCXOUT IO 00pa3Iy: MBITUICHOK-IIBIIIISATA, MBITIIOHOK-
MBIIIATa U T. JI. (B HOBOM OCHOBE Tiepe/1 MocieHei OyKBOM m MUIIeTCs a
WIH 1 B 3aBUCUMOCTH OT IPEIbIIyIeii OyKBbI: €CIIU 3TO MIUTALIas, TO 4,
uHaue - 51). IMeroTcs clioBa-UCKIIOUEHUS, U3 KOTOPBIX YKaKeM
cienyromme: pedeHoK (n1eTn), 6eceHok (OeceHsTa), ONeHOK (OIsATa), 3BOHOK
(3BOHKM), TTO3BOHOK (ITO3BOHKHU), TOJIOHOK (TTOJIOHKH ), KOJIOHOK (KOJIOHKH),
KaBOPOHOK (’KaBOPOHKH), 004OHOK (6040oHKM). ECTh emme psif
MaJIOyMOTPEeOUTENbHBIX CIOB-UCKIIOUEHHI, KOTOPHIE MBI HE
paccMaTpuBaeM.

JlaH TeKCT, Cpear CHMBOJIOB KOTOPOT'O UMeeTcst mpoode. ['pymma
CUMBOJIOB, TPEIIECTBYOIIAS IEPBOMY IIPOOEITy, MPEACTABISET COOOU
PYCCKOE CIIOBO, OKAHUMBAIOIIEECS Ha -OHOK WU -eHoK. [1oayduThb 310

CJIOBO BO MHOKCCTBCHHOM YHCIJIC.



818. PaccMoTpuM cyliiecTBUTENIbHBIE MY>KCKOTO PoJia,
OKaHYMBAIOIIHNECS Ha -0K: KPY>KOK, MacleHOK, Openok u T. 1. [Ipu
CKJIOHCHHH TaKUX CJIOB OYKBa 0 MOXKET BBICTYIATh KaK OerJasi r1acHas:
KpPYXKKa, MaclIeHKOM | T. 1. [Ipy CKIIOHEHUU HEKOTOPHIX TAKUX CJIOB
rJ1acHasi 0, OIHAKO, COXpaHsAeTCs. JTO, BO-TIEPBBIX, CIIOBA U3 TPEX OYKB:
TOK, COK U T. [I.; 3aT€M CJIOBa: CKOK, OJIOK, BOJIOK, BOCTOK, IITOK H CJIOBA,
OCHOBa KOTOPBIX OKAHUMBAETCS HA TAKUE COUYETaHUs OYKB (T. €. IEPECKOK,
nUIEeOII0K, FOTO-BOCTOK | T. [I.); HAKOHEIl, IMEETCS elle PsiJi CIIOB, CPEeIH
KOTOPBIX YKaXKEM CIEIYIONIHNe: OPENoK, MEIOK, BOMIOK, YEIHOK, 3apOK,
CPOK, YPOK, 3HaTOK, MOTOK, CTOK, apTHIIIOK.

Jlan TekcT, cpeu CUMBOJIOB KOTOPOro umeercs npooden. ['pymnma
CUMBOJIOB, MPEIIIECTBYIOIIAS IEPBOMY ITPOOEITy, MPEACTABISET COOOU
PYCCKOE CIIOBO - CYHIECTBUTEIFHOE MY)KCKOT'O OKAaHYMBAIOIIEECS HA -OK;
nociie mepBoro npodena uaeT oxHa u3 OykB u, p, 0, 8, m, n, yKa3bIBaoIas

najex (MMEHUTEIIbHBIN, POUTEIbHBIN, TaTeIbHbIN, BAHUTEIBHBIMH,



TBOPUTEIBHBIN, IPeI0KHBIN). [TonydnTh JaHHOE CIIOBO B YKa3aHHOM
najiexe.

819. lans! HaTypanpHOE yKCiO 1, cuMBOA s (7 <1000, s - ogHa U3

OyKB u, p, 0, 8, M, m, yKa3bIBAIOIIAsl MaJICK - UMEHUTEIbHBIN, POJAUTEIIbHBIN,
JaTeIbHBIN, BAHUTEIBHBIN, TBOPUTEIBHBIN, MPEIIOKHBIN). 3anucaTh
KOJIMYECTBEHHOE YHCIUTENbHOE, 0003HAYAIOIIEe 71, B COOTBETCTBYIOIIEM
najexe (9ta 3agada obodmaer 3amaqy 810).

820. Kak noka3pIBatoOT MHOI'OUHMCIIEHHBIE SKCIIEPUMEHTHI, pa30ueHne
PYCCKOTO CJIOBa Ha YacTH ISl IEpeHOca C OAHON CTPOKU Ha APYTYIO €
0O0JIBIION BEPOSATHOCTHIO BBIIIOJIHAETCS MPABUIIBHO, €CITH MOJIh30BATHCS
CJIEYIOIIMMHU IPOCTHIMU TIpHEMaMHu *):

1) ABe uaymiue noapsi/ IiIaCHbIE MOKHO Pa3esiUTh, €CIIU NIEPBOM U3
HUX MPEIIECTBYET COTJIacHasl, a 3a BTOPOH HIET XOTs Obl 0Ha OyKBa
(OykBa i IpH TOM paccMaTPUBAETCS BMECTE C MPEIIIECTBYIOMIEH TTIaCHOM

KaK €MHOE 1IEJI0E).



2) JIBe uayiye noapsii COrjlaCHbIe MOXKHO pa3AeInTh, €CIIU MEePBOH
U3 HUX NPEIIECTBYET INIacHasi, a B TOM YaCTH CJI0Ba, KOTOpask UIET 3a
BTOPOM COTJIACHOM, UMeeTCs XOTs ObI 0/1HA ri1acHast (OYKBHI b, b BMECTE C
IPEIIECTBYIOIEN COTTIaCHON paccMaTpUBAIOTCS KaK €MHOE LIENI0E).

3) Ecam He ypaeTcst npuMeHUTh MYyHKTHI 1), 2), TO ciemyet
HOMBITAaThCS pa30UTh CIOBO TakK, YTOOBI IIEpBasi 4acTh cojepxaia 0oee yem
oJIHy OyKBY M OKaHYMBaJIach Ha IVIACHYIO, a BTOpasl cozeprKaia XoTsl Obl
OJIHY TJIaCHYIO.

BeposiTHOCTB MpaBUIILHOTO Pa30UEHUs YBETUUYNBACTCS, €CITU
IpEeBapUTEILHO BOCIIOIB30BAaTHCS XOTs Obl HEMOJIHBIM CIIUCKOM
IIPUCTABOK, COJEPKALINX IVIACHBIE, U TMOIBITATHCS MPEXKE BCETO BBIICINUTD
U3 CJI0BA TaKylO MPUCTABKY.

JlaH TEKCT, ABISAIOIIMICS PYCCKUM CIOBOM. BBINOIHUTE pa3aeincHue
€ro Ha 4acCTH IS IIEpEeHoca.

*) IIporpamma, peanusyromias ’TH IPUEMbI, OblJIa omrcaHa B [42].



821. Ucnonb3ys penieHue npeaplaynie 3aaadu 1 3aj1auu o
BBIPAaBHUBAHUHU MPABOTO Kpasi CTPAHULIBI (3a/1a4a 422), BEIIOTHUTH
crnenyromiee. JlaHsl HaTypallbHOE YUCIIO 7 U CUMBOJILHBIN (i,
MOCJIEIOBATEIbHOCTh KOMIIOHEHT KOTOPOTO MPEACTABISET COO0M TEKCT Ha
pycckoMm si3bike. AG3ail (kpacHast CTpoka) 0003Hau€H CUMBOJIOM 1 .
BrIBecTH 3TOT TEKCT CTPOKaMHU JUTUHEI 71. AG3al] HAYUHATh C TPeX

npoOeoB.



§ 28. Kasenpaps *)

*) Ilpu pemieHuM 3aa4 3TOTO pasjesa NpUHATH BO BHUMaHKE, YTO B
COBPEMEHHOM (TPUTOPUAHCKOM) KaJleHape KaX bl ToJl, HOMEp KOTOPOTro
JACJINUTCA Ha 4, ABJIACTCA BUCOKOCHBIM, 3a UCKIIFOUCHUCM TCX HOMCPOB,

kotopsle aensatcs Ha 100 u ve aensitces Ha 400.

822. /lan HoMep rojaa. YKa3zaTh YMCIIO JHEH B 3TOM TOAdy.

823. Jlanbl HaTypanbHbIC yucaa n, m (n < m ). OnpeaenuTb, CKOJIbKO
U3 uncen n, n+1, ..., m ABAAIOTCSI HOMEPAMU BUCOKOCHBIX TOJIOB.

824. [lansl HaTYpanbHBIC YKUCIA @, b, ¢, KOTOPBIE 0003HAYAIOT YHCIIO,
Mecsn u roa, Hanpumep 1, 4, 1901 - 1 anpens 1901 roaa. [Tonyuuts Tpoiiky
YHCell, COOTBETCTBYIOIINX CIEIYIONIIEMY JTHIO.

825. Jlanbl HaTypanbHble uMcHa a,, b, ¢,, a,, b,, ¢, , KOTOpbIE
YKa3bIBaIOT JIBE JAThl (UHUCII0, MECSIL, ToJ1). BRIYHCInTS:

a) KOJIMYECTBO JHEH, MPOIISANINX MEXIY ABYMsI STUMH JIaTaMH,



0) KOJIMYECTBO MOJIHBIX JIET, TPOLIEIINX MEKIY IBYMS dTHMHU
JaTaMH.

826. [lanbl HaTypanbHBIC YKCIA d, b, ¢, KOTOpbIE 0003HAYAIOT YHCIIO,
MECSII U TOI.

a) [IpoBepuTh KOPPEKTHOCTH ATOM NaThl (Hampumep, 30 dheBpans
1900 roma- HEeKOppeKTHas JaTa).

0) Haifti HOMep 3TOro JIHS ¢ Havyaia rojaa.

B) OnpenennTh, CKOJIBKO MOJIHBIX JHEW OCTaJIOCh /10 KOHIIA roJa.

827. [lanbl HaTYpalbHBIC YUCIA @, b, KOTOPbIE 0003HAYAIOT YHUCIIO U
Mecsil. Ha kakoit 1eHp Heleny MPUXO0IUTCS dTa AaTa, eCliy TOJI -
HEBUCOKOCHBIN, 1 siHBaps 3TOro rojaa - cpeaa’?

828. «Beunsrii kaneHaapby». JlaHbl HaTypanbHBIC YKcHa 4, b, ¢,
KOTOpBIE 0003HAYAIOT YKCII0, MecsIl u roj. OnpeaenuTs ACHb HEeJeNd, Ha

KOTOpBIfI nmagacT yKasaHHasd Jgata.



[Tpu perieHun 3TON U HEKOTOPBIX CIAEAYIOUINX 3a/1a4 MOXKHO
CUUTAaTh, UTO UCCIIEyeMas JaTa JeXKUT B 1uanazone ot 1582 no 4902 rr.
Kaxk ycranosneno (cm. [56]), B 3TOM cityyae HOMEp JTHS HEJEIN
(Bockpecenbe umeet Homep 0, MOHEAENbHUK - HOMEp 1, ..., cy00oTa - Homep
6) paBeH OCTATKy OT JIeJICHUs Ha 7 3HaueHus BeIpakeHus [2.6 m - 0.2] +d
+ y+ [y/4] + [c/4] - 2¢, Tne d -Homep aHs B Mecste (1, 2, ...); m- Homep
MecsiIa B rojly, HyMepalys HauuHaeTcs ¢ MapTa (MapT umeet Homep 1,
amnpens - HoMmep 2, ..., 1ekadpb - Homep 10, ssHBaph u GeBpaib CUUTAIOTCS
Mecsamu ¢ Homepamu 11 u 12 npeasiayiero roja); y - 1Be MIaIine
udper roga (00, . . ., 99); ¢ - nBe crapmme mudps rona (15, . . ., 49); [x]
O3HAYaeT IEJIYI0 YaCTh YHCTIA X.

Jlist co3nanus 6oiee yHUBEPCAILHOTO KaJICH IAPsl, OXBATHIBAIOIIETO
BCE T'0JIbI, MOXKHO MCIOJIb30BaTh HEMOCPEICTBEHHBIN MOACUYET, OCHOBAaHHBIM

Harom, 4To 1 sSIHBaps 1 roga HaIen 9PbI OBLIO IIOHCACIIBbHHUKOM.



829. Briuuciuth KOJUYECTBO MATHULL, MPUXOAAIIUXCS Ha 13-¢
qucia

a) XX crojeTus;

0) cTOJNIeTHsI C HOMEPOM 7, T/IE€ 11 -JIaHHOE HATypaIbHOE YUCIIO.

830. /[anp! HaTypanbHBIC YKCaa d, b, ¢, 0003HAYAOIIKE ATy (YHCIIO,
MECHIII, TOJT) TI0 FJIMAaHCKOMY KalleH1apto. [lomyunTts 3Ty nary mo
COBpPEMEHHOMY KaJleHJapro. PacxoxaeHne Mexay AaTaMu ONpeaesieTCst
TEM, YTO B FOJIMAHCKOM KaJleHJape KaXIbli ToJl, HOMEp KOTOPOTro JIeTUTCS
Ha 4, SABJISIETCS] BUCOKOCHBIM, M U3 3TOT'O MPaBHUJIa HET HUKAKUX
HCKJIFOYCHMH.

831. [IeHb yuuTens exeroJJHO OTMEUYAETCS B IIEPBOE BOCKPECEHBE
OKTsI0ps. JlaHO HaTypaIbHOE YHCIIO 71, O3HAYAIOIIEe HOMEpP Toa.
OnpenenuTs YKCI0, Ha KOTOPOE B OKTAOpE YKa3aHHOTO TOAa MPUXOTUTCS

JleHb yuurens.



832. B HekoTopoii OMOIMOTEKE MOCISTHUN YETBEPT KK I0TO
MecsIia - CAHUTApHBIN JIeHb. [laHO HaTypallbHOE YKCIIO /1, O3HAYAIOIIEe
HoMmep roza. [TomyduTs 1o MOPSIKY BCE YKCIa, Ha KOTOPHIC B THBApE,
¢espaite, . . ., Aekabpe YKa3aHHOTO TOJa MPUXOIUTCS CAHUTAPHBIN JCHb.

11

833. 3emHoii rog npoposkaercs 365 cyTok. 13 atoro

CJIeTyeT, YTO TOYHOU ObLIa OBl Takast KaJeHIapHas CHCTEeMa, PU KOTOPOi
cpeau 5000 crneayromux Apyr 3a APYrom rogoB umeetcst 1211 BUCOKOCHBIX
Y COOTBETCTBEHHO 3789 HEBUCOKOCHBIX. DTa CUCTEMa, OCHOBaHHAs Ha
5000 neTHUX HMKIIAX, ObUIAa OBl HEYJOOHON B MPAKTUYECKUX OTHOUICHHUSX.
3azava nocTpoeHus 0oisiee yJOOHBIX KaJ€HAAPHBIX CUCTEM PEILLIAETCS C
MOMOIIBIO MOAXOIAIIMX apobeit (cM. 3aaauy 575). Haiitu, nucnonb3ys
BBIYMCIIMTENIbHYIO MAIIMHY, BCE MoAXo e Apoou ancia 1211/5000.
Kakast "MEHHO U3 3THX Jpo0Oeid onpeeseT 3aKOH YepeOBaHUS

HCBUCOKOCHBIX U BUCOKOCHBIX T'OA0OB B COBPCMCHHOM KaJICHAApC



(ueTpIpexJieTHUE LUKIIBI)? YKa3aTh TaKkKe MOAXOASILYI0 1pOo0b,
OTIpE/ICIISIONIYIO 3aKOH uepeioBaHus B Kanenaape OMapa Xaiisma, B

KOTOPOM PACCMATPUBAINCH HC YCTBIPCXJICTHUC, 4 TPUAUATHIICTHUC [IUKIIBI.



§ 29. Kpunrtorpadus

834. Uto06p1 3ammdpoBaTh TEKCT, 3aITMCAHHBIN C TTOMOIILI0 PYCCKUX
OYKB ¥ 3HAKOB MPEIUHAHMS, €[0 MOXKHO TePENUCcaTh, 3AMCHHUB KaXKIyTO
OYKBY HETIOCPEJICTBEHHO CIIeIyIoIIeH 3a Hell o andasuty (Oyksa s
3aMeHsIeTCs Ha a).

a) 3amudpoBaTh JaHHBIA TEKCT.

0) PacimdpoBath 1aHHBIN TEKCT.

835. MoxHO 06001UTH c110cO0 MU(PPOBKH, U3TTOKEHHBIH B
npeabIAYIIEH 3a1a4e - CBUT IPOU3BOIUTCS HE HAa OJIHY OYKBY, a HA 71
OyKB, TJic n-JaHHOE HATYpaJbHOE YUCIIO (MOYKHO NPEACTABIIATh cede, UuTo
OYKBBI BBIITHCAHBI TTO KPYTY, Kak MU peI Ha nudepoaaTe). BeimoaHuTs
3aaHus a), 0) MpeabIyIei 3a1a4u, UCTIONB3Ys 3TO 000O0IICHHE.

836. O u3 mpocTelmux crnocodoB MUPPOBKU TEKCTa COCTOUT B

TaOJIMYHOU 3aMeHE KaXXa0ro CMMBOJIa ApyIruM CUMBOJIOM - €TI0 H.IPI(prM



Bri6path HEKOTOpYIO TabsHITy, pa3padoTaTh CIIOCOO €€ MPeCTaBICHU,
3aTeM

a) 3amudpoBaTh TaHHBIA TEKCT;

0) pacmupoBaTh JaHHBINA TEKCT.

837. Uto0Os1 3ammdpoBath TeKCT U3 121 OYKBBI, €0 MOXKHO
3anMcath B KBaJIpaTHYIO MaTpully nmopsanaka 11 mo crpokam, a 3aTem
MPOYUTATh 110 CIUPATH, HAYHHAS C IIEHTpa (T. €. C AJIEeMEHTa, UMEIOIIETO
HWHJICKCHI 6, 6 ).

a) 3ammdpoBaTh NaHHBIA TEKCT.

0) PacimdpoBath 1aHHBIN TEKCT.

838. [lIudpoBka TeKCTa C MOMOIILIO PEIIECTKH 3aKITI0YAETCS B
crenyromeM. Pemrerka, T.e. kBagpar u3 kinerdaroi Oymaru 10X 10 kieTox,
HEKOTOPBIC KIIETKH B KOTOPOM BBIPE3aHbl, COBMEIIAETCS C IISITBIM
kBaaparoM 10X 10 kIeToK 1 Yepe3 mMpope3u Ha OyMary HaHOCSTCS TTePBbIE

OYKBBI TEKCTa. 3aTeM pellieTka nmoBopaunBaercsa Ha 90° u yepes mpopesu



3aIMKCHIBAIOTCS ClIeAYIoIUe OyKBbI. DTO MOBTOPSETCA €IIe JBAXKAbL. TakuM
obpazom, Ha Oymary HaHocuTcsi 100 OykB TekcTa. PermeTky MOXHO
n300paxaTh KBaJApaTHOW MaTpuIlei mopsiaka 10 u3 Hynel u enuHUIl (HyIIb

u300paxaer npopess). Jlokaszars, 4to Marpuua [a,; ], g ;=110 MOKET
CITY)KUTh KIIFOYOM WU(Pa, €CITH U3 DIEMEHTOB @, ,10_;41 ;5%;10- j+15H10-i+1:10- j+1

B TOYHOCTH OJIMH PABEH HYIIIO.
Jansl nocnenoBaTenbHOCTL 3 100 OyKB ¥ MaTpHUIa-KITIOY.
a) 3amudpoBarh JaHHYIO MTOCIEI0BATEILHOCTD.
0) PacimdpoBarh 1aHHYIO MTOCIEI0BATEILHOCTD.
839. 3adukcupyem HaTypanbHOE k ¥ IEPECTAHOBKY uucen 1, ..., k
(ee MOXHO 33/1aTh C MMOMOIIBIO MTOCIIET0BATEILHOCTH HATYPATbHBIX YHCENT

Dy»e-» P; » B KOTOPYIO BXOJUT Kaxkgoe u3 umcen 1, . . ., k). Ilpu mmdposke B

HCXOOAHOM TCKCTC K KaX(HOI;'I M3 MOCJICA0BATCIILHBIX T'PYIII 11O k cuMBOJIOB

npuMeHsieTcs 3aQuKCupoBaHHas nepectaHoBka. [1ycts k=4 u



nepecTaHoBKa ecTh 3, 2, 4, 1. Toraa rpynna CHMBOJIOB

81,S,,85,5, 3AMEHAETCA Ha S;,5,,S,,S, . ECIIM B IIOCIIETHEN TPYIIIE MEHbILE

YETBIPEX CUMBOJIOB, TO K Hel J00aBIsrOTCs TpoOebl. [Tonb3ysch
H3JI0KEHHBIM CIIOCOOOM:

a) 3amudpoBaTh TaHHBIA TEKCT;

0) pacmupoBaTh JaHHBINA TEKCT.

840. Cnenyromuii criocod npeaHazHaueH 11t mu(poBKU
MOCJICIOBATEILHOCTEH HYJICH M eTMHUIT (MJIH XKe, HAlIPUMEpP, TOUYEK U THPE).

Ilycts a,,...,a, -Takas mocienoBaTeabHOCTh. T0, 4TO MpeaaraeTcs B
KadecTBe ee Mmudpa,- 3TO MOCIEAO0BATEIBHOCTD b, ,...,b, , 00pa3oBaHHas 110

CJICAYIOIIEMY 3aKOHY:

b = b 4, ecma, =a,,
1 =4y P~

B IIPOTUBHOM CJIy4ac

HOHBBYHCB H3J10KEHHBIM CIIOCOOOM:



a) 3amudpoBaTh TaHHYIO MOCIE0BATENLHOCTD;

0) pacmdpoBaTh JaHHYIO IMOCIEI0BATEILHOCTD.

841. «Mcmpasnenue ommO0k». [IycTh M0 HEKOTOPOMY KaHATY CBS3H
nepeaaeTcsi cCoo0IIeHNe, UMEIOIIEe BH/I TIOCIIE0BATEIbHOCTH HYyJIEH U
eANHMUII (WK, aHATIOTMYHO, TOYEK U Tupe). 13-3a momex Bo3MokeH
OLIMOOYHBIN MPHUEM HEKOTOPBIX CUTHAJIOB: HYJIb MOXKET OBITh BOCIIPUHSAT
KaK eIMHUIAa 1 HA000pOT. MOXHO MepenaBaTh KaXAbli CUTHAT TPUXKIbI,
3aMeHsIsl, HallpuMep, MOocae10BaTeNbHOCTS 1, 0, 1 mocienoBaTeabHOCThIO
1,1,1,0,0,0,1,1,1. Tpu nocnenoBarenbHble TUPPHI TpU pacmudpoBKe
3aMEHSIOTCS TOW U(POH, KOTOpasi BCTPEUASTCs CPEAM HUX 10 KpalHen
Mepe ABax/ibl. Takoe yTpanBaHWe CUTHAJIOB CYIIECTBEHHO MOBBIIIACT
BEPOSATHOCTH MPABUIIHLHOTO MTPUEMa COOOIICHHMS.

HanucaTs mporpammy pacmmgpoBKH.

842. CriocoOb!I ¢ POBKU TEKCTA, OCHOBAHHBIC HA TAOIUIHOU

3aMeHe BXOJSAUINX B HEro OYKB HEKOTOPBIMH CUMBOJIaMHU (CM. 3a/1a4y 836)



Wy Ha caBure OykB (cM. 3amaun 834, 835), Hexopomu TeM, 9To mudp
MOXeET OBITh pa3rajiaH IMyTeM YacTOTHOTO aHAJIN3a CUMBOJIOB, BOJSIINX B
3am(pPOBAHHBIA TEKCT - BCMOMHUM pacckas 3. [1o «3010Tol xKyk».
Crenyrouuii croco0 JuiieH 3Toro Hegocrarka. [ycts mmdpyeMbim

TEKCTOM SBJIAETCS OCIIE0BATEILHOCTD, COCTOSMIAsA U3 OYKB S, S),..., S, -

C nomouIpIo AaTUMKa CIIy4alHbIX YMCENl MOYKHO, HAIPUMEp, MOIy4aTh

YJICHBI IIOCICAOBATCIIBHOCTH V), V,, ... C PACTIPCACICHUCM

Bl 2 3 4
vV 1/ 1/ 1 Eu npu mudposke cumoina §,(0 < i < m) IpUMEHATH
Vi o Vi

cIBUT Ha v, OykB. Torza aBe BcTpedaromuecs B 3alIM(pPOBAHHOM TEKCTE
OJIMHAaKOBbIe OYKBHI HE 00513aHBI 0003HAYATH OJIHY U TY XK€ OyKBY
MCXOJHOTO TekcTa. st pacimn@poBKH COOOIECHHUS HYKHO

BOCIIOJIB30BAaTHCA TAKHUM KEC JaTYUKOM CﬂyqaﬁHBIX YHUCCII.



B cnenyromumx qByX 3aMaHUsIX JJIsI TPOCTOTHI MPEANOIAraeTcsi, YTo
TEKCT 3alliCaH PYCCKMMHU OyKBaMu 0e3 3HAKOB MPEMUHAHUS, TPOOEIT Mocie
U (POBKHU OCTACTCS TPOOEITIOM.

a) 3ammdpoBaTh TaHHBIA TEKCT.

0) PacimdpoBath 1aHHBIN TEKCT.



§ 30. I'paduka

*) Ipu pemenuu 3amay 843-846, 849 na nmoctpoeHue rpagukoB QyHKIIHMA
CJIeTyeT TPEIBAPUTEIHLHO BEIOPATH PACIIOIOKECHIE KOOPIUHATHBIX OCEH U
MaciTad Ha HUX. BeIOOp MOIX0s1Iel CHCTEMBI KOOPAMHAT HEOOX0IUM

TaKxe B 3a7a4yax 847, 848, 850-854 Ha MOCTpOCHHUE KPUBBIX, 3aJaHHBIX

YPaBHEHUSIMU TOT'O MJIM MHOTO BHIA. B najnpHeiiniemM B 3aBHCUMOCTH
XapakTepa 3a/1aud MOXKET MPUMEHSATHCS OT JIMOO0 CIEHATBHO 0100paHHasl,
1100 SKpaHHAsl CHCTEMa KOOPAMHAT.

843. HOCTpOI/ITB rpaduku *) nuHeHoi QyHkun y = kx mis k = 0.1,

obr b

g=<h<ia

Puc.58 Pwuc.59



844. IToctpouTts rpaduky GyHKIIHIHA:

a) y=3x";

B) y=x +2x>+x;

) y=sinx;

6) y =—6x>+3x;
r) y=x’;

e) y =cos(x—1) +|x| X

845. Iloctpouts rpaduku GyHKIUH, yKazaHHBIX B 3a7aue 337.

846. lccrnenoBath 0051aCcTh ONPEACICHUS U IOCTPOUTH rpaduKu

caenyromux QyHKIAN:
1

a) y=—;
X
2 3
r)y=3-—-—7;
X X
1
) y=———13;
)y x> +2x+1
X
3) y=

T 3x242x+1]

+
6) y== 3; B)y=3+£+%;
x—=2 X X

) -

ETEIT I

1

xK) y=——"";

)y x> +3x+1
n) =+ .

Y 2 +2x+1°



X ) X . X
x> =2x+1" x2+3x+1° x2=3x+1"

n y=

K) y= M) y =

847. [locTpouTh KpHUBBIE IO 3aJaHHOMY APAMETPUUECKOMY
MPEACTABICHUIO™).

a) OKpy>KHOCTb pajiiyca 7 ¢ IEHTPOM B Hadaje KOOPJAUHAT: X = F
cost,y =rsint, tU[0, 27).

0) Dnuric ¢ 6OIBIION ¥ MaJIO MOJIyOCSMHU, PABHBIMH CO-
OTBETCTBEHHO /U 7, U PACIOIOKECHHBIMH MApaJJIeIbHO OCSIM KOOPIAUHAT:
x=rcost, y=rsint, tU[0,27)..

B) Ynutka I[lackans (puc. 58):

x = acos’ t +bcost, y = acost sint +bsint, a >0, b>0, t1[0,27).
PaccmoTpeTs citydaun, korna b = 2a,a<b<2a,a>b.

r) Kapanouna (puc. 59): x =acost(l +cost), y=asint(l+
cost), a>0, tU[0,27).



1) Onunuknonna (puc. 60): x = (a+b) cost - a cos ((a+b) t/a), y =
(a +b)sint-asin((a + b)tla),a>0,b>0. PaccMOTpeTh ClieayOIIHE
CITy4yau:

1) ecam b/a ecTh 1eN10€ ONOXKUTEIbHOE uncio, ¢ [0, 27);

/;

, ki

Ea'
B4

bim=F Hr= 32
Puc. 60
2) ecnu b/a = p/q, TA€ p ¥ g -TIONOKUTEIbHbIE LIEJIbIe B3aUMHO

npoctelie uncina, ¢ [0, 2g7).

e) Actponna (puc. 61): x = bcos’ ¢, y = bsin’ ¢, t [0,277).



k) Lucconna (puc. 62):

x=at’/(1+t*), y=at’ /(1+1*), tO(-00,00),a>0.

Y4

£

|
|
|
|
I
i la
|
|
|
|
|
|

|
|
|
|
|
|
lg
|
|
I
I
I
I

Puc. 61 Puc. 62 Puc. 63
3) Crpodonna (puc. 63):

x=a(t® =) /(> +1),y =at(t> =) /(1> +1),y =at(t’ —1)/(t* +1),t O (—00,),a >0
n) Konxounma Hukomena (puc. 64): x =a+ /[l cost, y=atgt+lsint,

t0(-n/2,5/2)- npaBas BeTBb, ¢ [1(7i/2,37/2) - neBas BeTBb, a >0, [> 0.

Paccmotperts cityuan, korna l < a, [ > a,l = a.



uh ih

i+a

Puc. 64

*) [TapameTpudeckoe MnpecTaBlieHue KPUBO / Ha MIOCKOCTH C KOOP-
JUHATaMH X, ) -3TO JBE QYHKIIUU X = X(?), Y = Y(t), OTIpeeIeHHbIC Ha
OJTHOM U TOM K€ YHCIIOBOM MHOXECTBE.

848. [locTpouTh KpHBBIE IO UX YPABHEHUSIM B MOJISIPHBIX
KOoOpJuHaTax *).

*) [lonsipHble KOOPAMHATHI O, TOUKH M Ha IMJIOCKOCTH - 3TO PACCTOSHUE

£ =0OM ot dukcupoBanHoi Touku O (Totoca) 10 ToUku M u yron @ =



=4 POM mexy OM u nonsapHoii ocero (momynpsamoii) OP (puc. 68).

JB

t
g 4

Puc. 68

a) OBanbl Kaccunm (puc. 65):

0’ =c’cos2¢p i\/c4 cos’2¢ +(a* —c*)

PaccmotpeTs ciiyyau, korna a > c\/i >0,0<c<ac< c\/E O<a<c.

- (o 0 e

a» T peaevZ a<e

Puc. 65
0) Jlemuuckara (puc. 66): p = a4/2cos2¢, a>0.



M
Oﬂ@? L+

Puc. 66 Puc. 67
849. PaccMoTpuM TpeyroiabHUK CO CTOpOHaMH X, X+ 1, x+2, rae X -
HEKOTOPOE JAEHCTBUTEIHLHOE YUCIIO (puc. 67).
VYron @ Mexay cTopoHamu x U x+ | sBisiercs GyHKIUEH OT X.
HccnenoBath 06J1aCTh ONpeneIeHHs U IOCTPOUTH rpapuK 3TON (HyHKIHH.
850. BriuepunBanue OKpYy>KHOCTH, 33JJaHHOIN apaMeTpUUECKUMHU

ypaBHEHUSIMU X =7 cos ¢, y=rsin¢, t[1[0,27)) (cM. mpeabIIyIyto

3a]1a4y), BBIMOJIHIETCS JOBOJBHO MEUIEHHO B CBSI3U C HEOOXOUMOCTHIO
BBIUKCJICHUS TPUTOHOMETpuUeckuX GyHkiui. [Iporiecc MOKHO YCKOPUTB,

€CJIM BOCIIOJIb30BaThCs NApaMETPUUECKUMH YPAaBHEHUSAMU

2t
=x,tr——,y=y, +tr——-, tQ4[ol).
X=x br =y b (O[0)

2’



Yka3aHHOE U3MEHEHHUE MapaMeTpa COOTBETCTBYET Ayre OKPY>KHOCTH
ot 0 1o 7. /2 . IlomHas OKPY>KHOCTh MOXKET OBITh TIOCTPOEHA
CUMMETPUYHBIM OTOOpaKEHUEM KaXKJI0H MOITy4eHHON TOYKH OTHOCUTENHHO
ocu OX, ocu OY u Hayana KOOPAMHAT B MPEANOJOKEHUH, YTO HAYaJI0
KOOPJIMHAT COBMEIIEHO C LICHTPOM OKPYXHOCTH (puc. 69).

JlaHbl HaTypanbHbIE X,, V., . [IoCTpPOUTH OKPYKHOCTB C LIEHTPOM B

TOYKe (X,, ), ) U paLyCOM 7, BOCIIOJIb30BaBIINChH AITOPUTMOM,

OITMCaHHBIM BBbIIIC.

b M
(Y .
e

Puc. 69 Puc.70

851. [locTpouTts crivpanb BOKPYr Hayana KOOPJAUHAT C 7 BATKAMHU U



BHEIIHUM PAJNYCOM 7 ; Ha4aJbHOE HaIpaBJIEHUE CIIUPAIN 00pa3yeT ¢ OChI0
OX yron a (puc. 70). [TapameTprueckoe NMpeACTaBICHUE CIIUPAIIN: X = 7
cost,y=rsint,r=t/2, a<t<2nl.

852. Mcnonp3ys perieHue npeabayIiei 3a1a4um, HaYepTUuTh GUrypy,
MOKa3aHHYIO0 Ha puc. 71. durypa coCTOUT U3 YETHIPEX CIIUPATICH, 3a-
KJIFOUEHHBIX B OKPYKHOCTb Pajlyca 7 ¢ LIEHTPOM B TOUKeE (X, Y, ).
HauanbHblii yros 0q4HOM U3 ciupasieil 3a/1ad U paBeH O , HAYaJIbHBIN yroJ

Ka)XI0M CIIeIYIOIIEeH Cupaiv MPEBBIIIAET HaYaJbHbIA YTOJ KaXKI01

npeaplylei cnupany Ha 45°.




853. Criuporpad - 310 3y0UaThIii AUCK paauyca B, pacrooKeHHbIN
BHYTpHU KoJieca paaunyca A. Jluck Bpaiaercs MpoTHUB 4YaCOBOM CTPEJIKU U
BCET/]a HAXOUTCS B 3alleTUICHUH C BHEIIIHUM KojiecoM. B nucke nmeercs
HEeOO0JIbIIIOE OTBEPCTHE HA PACCTOSIHUM D OT LIEHTpa JUCKA, B KOTOPOE
nomenaeTcs kapanaaii. ['pudens kapaHnaiia B Ipolecce BpalleHUs Bbl-
YepuyMBaEeT PUCYHOK ; BRIUEPUMBAHUE 3aKAHUYMBACTCS, KOT/Ia KapaHall
BO3BpALIAETCS B UCXOJHOE Tos0keHne. C MoMOoIIbio criuporpada MoryT
OBITH MOCTPOEHBI PUCYHKH, TIOJJOOHBIE PUBEICHHOMY Ha pHC. 72 .

YpaBHEeHUE KpUBOM, BRIYEpUNBAaEMO Irpudeem, B mapa-
METPUUYECKOI opmMe UMEET BUJT

x=(4-B)cost+Dcos¢,

y=(-B)sint-Dsing,rne ¢ =(A/B)t, D<B<A.

VYroun t mensercs ot 0 1o 27n , n paBHO B, neneHnomy Ha

HanOospmmid oommwmi nenutens (HO/) B u A (cMm. 3amauy 89).



Hansl Hatypanbhbie A, B, D (D < B < 4). CocTaBUTb pOTrpaMmy,

MOJIETUPYIOILYIO criuporpad.

854. TloctpouTh Ha 3KpaHe MHOKECTBO TOUEK, KOOPUHATHI
KOTOPBIX yJIOBJIETBOPSIOT CIICAYIONIMM HEPABEHCTBAM WIIM CHCTEMaM

HEPABCHCTB:



a) |y|+2|x|£x2+1;

6) x>+’ S2(|x|+|y

);

B) 4< x>+’ S2(]x|+|y

) s
r) log,;(2x+y—=2)>log,,(y +1), \/y—2x—3 <\/3_2xQ
n) y=l-x°, y+|x|s4;

e) 2y —x><0,x*-y*=0;

K) y=2 x> —4x+3, y<x’ +4x+3;

3) 2y = x°, y<—2x° +3x;

n) \/x2 —3y° +4x+4 <2x+1, ¥ +y° <4,

855. KpuBsble apakoHa, moka3aHHble Ha puc. 73, a -73, 6, MOTYyT

OBITH IMOCTPOCHEI C ITIOMOIIBIO CICAYIOIICTO PEKYPPEHTHOI'O METOAA.



Kaxmoit KpuBOii CTaBUTCS B COOTBETCTBHUE MTOCIICIOBATEIBHOCTD,
cocTosIas U3 HyJIeH 1 enuHUI] (Oy1eM Ha3bIBaTh €€ IBOUYHOUN (hOopMyIIon),
IJIe eIMHUIA COOTBETCTBYET MIOBOPOTY KPUBOW HAJIEBO, @ HYJIb - HOBOPOTY
HanpaBo. KpuBas qpakoHa mepBoro nopsjaka uMeeT ABOuuHyto hopmyiy 1
(puc. 73, a). y1s TOro 4ToObI MOJYYUTh TBOUYHYIO (GOPMYITY KPUBOI
JpaKkoHa KaXKI0TO CIEAYIOMIETO MOPSIKa, CICIyeT MPUITHCATh CIIpaBa K
dbopMyIie KpHBOH MpeAbLIyIero nopsiaka eauauity. [loxydeHHast
MOCJIEIOBATENBHOCTD JA€T MOJIOBUHY HCKOMOM (hopMyIbl. 3aTeM B
MOCJIEIOBATEIBHOCTH (P, TPEALICCTBYIOIIUX MPUITMCAHHON eINHUIIE,
CJIEZIyeT 3aMEHHUTh Ha HYJIb €IUHUILY, CTOSIIYIO B €€ CEPENHE, IIOCIIC Yero
MPUITUICATH MTOTYYCHHYIO MTOCIIEI0OBATEIBHOCTD CIIPaBa OT yXKe MOCTPOSHHON
gyactu Gopmynsl. Ha puc. 73, 6 moka3zaHa KpuBasi IpakoHa BTOPOTO
MOpsIIKa, KOTOPO COOTBETCTBYET ABouyHas ¢popmyna 110, a Ha puc. 73, 6 -
KpHUBasl [pakoHa TPEThETro MOPSIIKA - € COOTBETCTBYET JBOMYHAS (hopMyJa

1101100. KpuBbie CTpOSITCSA OT XBOCTa K TOJIOBE JpaKOHA U MOBEPHYTHI TaK,



YTOOBI IPAKOHBI «IUTBLINY HAMPaBO, & MACTh U KOHYMK XBOCTA KacalHuCh
«TIOBEPXHOCTHU BOJIbD». [IpsiMbIe YTiTbl OOBIYHO CKPYTIISIFOTCS AYTOM
OKPYXKHOCTH WJIH cpe3aroTcs (1moKa3aHo Ha puc. 73, a -73, 6 ITPUXOBOM
JMHUEN) U TOTO, 9YTOOBI BEPIIUHBI YTIIOB HE COMPUKACAINCH U HE
CO3/IaBAJIaCh WIUTO3USI CAMOIIEPECEYCHHUST KPHBOH.

Jano natypansHoe 7. [lonyduTs KpUBYIO ApakoHa MOpPsAKa 7.

RV

Puc. 73

856. IToctpouTh N300pakeHMs, MPUBEICHHBIC HA PUC. 74, MPUMECHHUB

KaKOW-HUOY/b CIIOCOO pacKpacKu.
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Puc. 74
857. [lansl HaTypanpHble yKcaa # U r. IlocTpouTs n Touek,

ABJIAOIINXCA BEPHIMHAMUA IPABUJIBHOTO 71 - YT'OJIbHUKA, BIHIUCAHHOI'O B



OKPY>KHOCTb pajiiyca 7, U COeIMHUTh KaXKAYIO U3 TOUEK CO BCEMHU
octainbHbIMU n-1 Toukamu. KoopanHatel Touek 3anatorcs Gpopmynamu
x;, =rcos(27i/n), y, =rsin(27i/n)(i=1.2,..,n).

Bo u36exanre moBTOPHOI'O BEIUEPUUBAHUS TUHUHM, COSAUHSIOMINX
OJIHH U T€ K€ TOUKH, KAXKAYIO0 TOUKY C HOMEPOM i CIEAYET COCTUHATD
TOJIBKO C TEMH TOYKAMH C HOMEPaMH j, U1 KOTOPBIX BBIIIOJIHEHO YCIIOBUE |
<.

858. Jlano HatypanpHOe uncio 7. [locTpouTs GUTYphI, TOCTPOSHHBIE
Ha puc. 75, a - 75, 2. urypsl 006pa3oBaHbl OKPY>KHOCTBIO pajnyca » 1
BOCEMBIO TOYKAMH, SBJISIIOLIIMMUCS BEPIIMHAMU MMPABUIILHOTO
MHOT'OYTOJIbHUKA, BIMCAHHOTO B 3TY OKPYKHOCTb, U COEAMHEHHBIX MEXKY
coboii onpeneneHHbIM o0pa3zoM. durypa Ha puc. 75, a - 3TO IpaBUIILHBII
BOCBMHUYT'OJIbHUK, 00pPa30BaHHbIN MOCIIEI0BATEIIbLHBIM COSAMHEHUEM €TI0
BepiuH. J[st moctpoenus GUrypsl Ha puc. 75, 6 cieayeT COeNUHATh

BEPIIMHBI MHOTOYTOJIbHUKA uepe3 oaHy. [Ipu noctpoernn ¢purypsl Ha puc.



75, 6 COEMUHSAIOTCS BEPIIUHBI, OTCTOSIINE IPYT OT Ipyra Ha JIB€ BEPIIHHBI,

a MpU NOCTPOeHUU (UTYPBI HA pUC. 75, 2 - OTCTOSIIIKE HA TPU BEPIIUHBL.

s,
<

Puc. 75

859. [lans!l HaTypanbpHbIe yKcaa # U r. IlocTponTs KBajpar, JjivHa
CTOPOHBI KOTOPOT'0 paBHa 7. Pa3MecTUTh 0 0JTHOM TOUKE B KaXKJJOM YIITy
KBaJjpaTa U 1o n-1 Touek Ha KaXka0H ero cTopoHe. PaccTosiHUs Mex Ly
COCEZIHMMH TOYKaMHU Ha JIF000H U3 CTOPOH JOJKHBI OBbITh OJJMHAKOBBIMU U
paBHbIMH 7/1. TeM caMbIM OyeT IOCTPOEHO BCETO 471 TOUEK, KOTOPhIE
MO’KHO 3aHYMEpOBaTh YUCiIaMHu 1, ..., 4n (Hymepanusi HAUMHAETCs C JIEBOTO
BEPXHETO yIJla KBajjpaTa U BBIIIOJIHAETCA ITocae10BaTenbHo). CoeMHUTD

KaKJIyI0 TOYKY C HOMEPOM I CO BCEMH TOYKaMu ¢ Homepamu j (i,7 =1, ...,



4n) TaKMMHU, YTO j > i U PA3HOCTb j-i €CTh Yuciio PUOOHAYYHM, MEHbBIIICE 471
(cm. 3amauy 144).

860. Ypasuenue f (x, y)=0, mpeacTapisioiiee BCe TOUKH (X, ')
HEKOTOPOU KPUBOIA, Ha3bIBAIOT YPABHEHUEM KPUBO B HESIBHOU (opMme.
Ecin kpuBas AeUT INIOCKOCTh HA JIBE YaCTH, TO YPABHEHHUE B HEIBHON
(dopmMe M03BOJISET ONPEAETUTD, JIEKHT JIM TOUKA HA KPUBOW, HIIN €CIIH HET,
TO B KaKOHM 4acCTH OHa JIEXHT (CM. 3aaauy 52).

JlaHbl HATYPATIBHBIEC YUCIA ¥, X¢ , Ve o Hy AQ 5envy A2y -1 - JUCTA ¥, X¢ , Ve
3a/1al0T OKPY>KHOCTh paJuyca » C LIEHTPOM B TOUKeE (X., V). Ilapbl uncen a;,
@i+ (I KpaTHO 2) SIBJIAIOTCS KOOPAUHATAMU TOYEK.

a) [TocTpouTh OKPY>KHOCTb U BCE TOUKH, 3a/laHHbIE T1OCIIE-
JOBATEIBbHOCTBIO Ay ,..., A2y -1 U JIEXKALLME BHE OKPYKHOCTH.

0) [locTpouTh OKPYXKHOCTbH U BCE TOUKH, 3aJaHHbIE OCIIE-

JIOBATEIBHOCTBIO ) ,..., A2y, -] ¥ JISKAIIIME BHYTPH OKPY>KHOCTH.



B) [TocTpouTh OKPY>KHOCTH ¥ BCE TOYKH, 3aJJaHHBIC ITOCJIE-
JIOBATEIBHOCTBIO ) ,..., A2, -1 1 HE IPUHAJICIKAIITUE OKPYKHOCTH. TOYKH,
JIeKaITUe BHE OKPYKHOCTH U BHYTPH HEE, JIOJDKHBI UIMETh Pa3HBIC 1[BETA.

861. [lansl HaTypaneHBIC YKCHa a, b, ¢, n, dg,..., Az, 1. Yucna a, b, ¢
3Q/1a10T NpsIMyto [ ¢ ypaBHeHUeM ax + by + ¢ = 0. [lapwl uncen a; , a;+; (i
KpPAaTHO 2) SIBJIAIOTCSI KOOPIMHATAMH TOYEK.

a) [ToctpouTs nipsimyto / ¥ BCE TOYKH, 3a/TaHHBIC TTOCIIE-
JOBATEILHOCTBIO dy ,..., A2y, -] U TAKKE, 9TO ax + by + ¢ < 0.

6) ITocTpouts npsiMyto / 1 Bce TOYKH, 3a/laHHBIE TTIOCIIE-
JIOBATEIBHOCTBIO dy ,..., Ay, -1 U TAKKE, UYTO ax + by + ¢ > 0.

B) [TocTpouth npsimyto / ¥ Bce TOUKH, 3a/JaHHbBIE
MOCIIEA0BATENBHOCTRIO Ay ,..., A2, -1 U HE TIPUHAIUICKAIIHE TIpsiMoi /. Toukw,
JIeKAITUE 110 pa3HbIE CTOPOHBI OT MPSMOH, TOJKHBI UMETh Pa3HbIE IIBETA.

862. YpaHeHue npsimoii B HesiBHOU (hopme (cM. 3amady 860) umeer

BeChbMa I0JIE3HOE CBOMCTBO: | f(x, y)| / (a* +b*) paBHO JUIHHE



MePIEHANKYIISIpa OT TOUKH (X, ) K npsimoid. Hanmpumep, eciu f'(x, y) = - x +

2y + 2, TO IJIMHA NEPHEHAUKYISApa, OMYIIEHHOTO Ha MPSAMYIO U3 TOUKHU
(0,1), pasua | £(0,)|/5=4/5.

JlaHbl HATYpanbHBIC YKUCHa a, b, ¢, n, dg ,..., A2y, -] NEUCTBUTEIHHOE
gucio r. Yucna a, b, ¢ onpenensor npsiMyto ¢ ypaBHeHueM ax + by + ¢ = 0.

IMaper uncen a,,a,,; (i KpaTHO 2) ABIAIOTCS KOOPAUHATAMH TOYEK.

a) [loctpouTts npsimyto / ¥ BCce TOUKH, 3a/IaHHBIC
MOCIIEA0BATEIBHOCTBIO Ay ,..., A2y, -1, HE TIPUHAIUICKAIINE IPSIMOH / Takue,
YTO JJIMHA NEPIIeHIUKYISApa, OMYIIEHHOTO U3 TOYKH Ha MPSIMYIO, MEHbIILIE 7.

0) [TocTpouts npsimyro / 1 Bce TOUKH, 3aJaHHBIC
MIOCJIE0BATENBHOCTBIO Ay ,..., 2y, -1, HE TIPUHAUIEKAIINE IPSIMOH / Takue,
YTO JJIMHA NEPIICHIUKYIISAPa, OMYIIEHHOTO U3 TOUKH Ha MPSIMYI0, OOJIbILIE 7.

B) [locTpouTs npsimyto / 11 Bce TOUKH, 3a/laHHbIE

MOCJIEI0BATEIBHOCTBIO dy ,..., A2, -1 U HE TIPUHAICKAIUE TpsiMoit /. Touku,



JUISL KOTOPBIX JUTMHA MEPIICHINKYIISIPa, OMYIIEHHOTO U3 TOYKH Ha MPSIMYIO,
MEHBIIIE /* ¥ OOJIBLIE 7, TOJKHBI OBITH OKPAIICHBI B pa3HBIC IIBETA.
863. [lycth nana cucrema JIMHEHHBIX HEPABEHCTB
ax+by+c 20

a,x+b,y+c, 20

a,x+b y+c, 20.
Kaxxnoe u3 HepaBeHCTB 3TOM CUCTEMBI ONPEAEIISIET B KOOPAUHATHON
IUIOCKOCTH HEKOTOPYIO MOIYIUIOCKOCTh. Ecin kakue- mubo yucna x u y
YIOBJIETBOPSIIOT BCEM HEPABEHCTBAM CUCTEMBI, TO TOUKA (X, )
IIPUHAUICKAT NEPECEYCHHUIO YKAa3aHHBIX MOJIYIUIOCKOCTEN. ' panuiia 3Toro
IIEPECEYCHMSI MOXKET COCTOSATDH U3 OTPE3KOB, MOJIYNPSAMBIX U LEJIBIX MPSIMBIX.
B ToM ciydae, Korja rpaHuiia COCTOUT TOJIBKO U3 OTPE3KOB, IIEpECeUCHUE
HOJTYTIJIOCKOCTEH SIBJISIETCSI BHITYKJIBIM MHOT'OYTOJIBHUKOM (MBI 3/1€CH

Ha3bIBACM MHOI'OYI'OJIBHUKOM HE€ TOJIBKO I'paHHIly, HO 1 BCE MHOXKECTBO



TOYEK, OXBauC€HHOE TpaHuiieii). OOpaTHO, TF000M BBITYKJIIbII
MHOT'OYTOJIbHUK, IIPUHAUIEKAIINN KOOPAUHATHON INIOCKOCTH, MOKET OBITH
OIMCAaH CUCTEMOM JIMHEUHBIX HepaBeHCTB. [lycTs 4,,...,4, -
II0CJIEI0BATENbHBIE BEPIIUHBI BBIITYKJIONO0 MHOTOYTOJIbHUKA, U3 KOTOPBIX
HUKaKHE TPU HE JIEKAT Ha OJHOM IIPSAMON. MOKHO BBIIIUCATh YPAaBHEHUE
a,x+b,y+c, =0 npsamoii, npoxojsiient uepe3 Touku 4,,4,. Tak kak
MHOIOYTOJIbHUK BBINYKIIBIA, TO Bce 4, 4,, 4;....,A, nexar B o1HOU
HOJTYIJIOCKOCTH OTHOCUTEIBHO 3TOM npsiMoil. [loaToMy B kauecTBe IIepBOro
HEPaBEHCTBA MOXKHO B3ATh

ax+by+c 20 wm —ax—by—-c 20
B 3aBHCUMOCTH OT TOT'O, SIBJII€TCS WUII HET MOJIOKUTEIBHBIM YHUCIOM

pe3ysbTaT NOACTAaHOBKYU B a,x +b,y + ¢, KOOpIUHAT KaKOH-TNO0 U3 TOUEK

A, A,,....,A, . AHaTOrMYHBIM 00pPa30M CIIEyeT IOCTYNATh C YPABHEHUSAMU



IPAMBIX, IPOXOJAIINX Uepe3 TOUKUu A,, A; u T. A. (IocneJHUE JBE TOUKH -
A, A).
JlaHbl HaTypajbHbIC YUCHA 1, A ,..., A2, -1. I1apbl ukcen a,, a,,, (i

KpaTHO 2) ABJISIOTCS KOOpAMHAaTaMM Touek. PaccMaTpuBaercs rpanuna /
BBIIYKJIOTO MHOTOYT'OJIbHUKA ¢ BepiinHamu B Toukax (36, 30), (30, 27), (24,
30), (30, 39). ITocTpouts /, a Tak:ke TOYKH, 3aJaHHBIC
H0CJIEI0BATENBHOCTBIO Ay ..., A2y -1°

a) JeXKallue BHE MHOIOYTOJIbHUKA,

0) nexarire BHyTPH MHOTOYTOJIbHUKA, HO HE Ha /;

B) MpUHayIekaIue / (TOYKU BbIIEIUTH LIBETOM, OTJIMYHBIM OT LIBETA
D).

I') JIeXxalye rae-ndo Ha IIOCKOCTH; T€ TOYKU, KOTOPBIE JIexkKaT
BHYTPU MHOTI'OYT'OJIbHUKA, HA €0 T'PaHMIIE U BHE €r0, JOJDKHbBI UMETh

Pa3HbIC LIBCTA, HU OJJUH U3 KOTOPHLIX HEC COBNAAACT C IBECTOM I'PaHUIIBI.



864. IIycTs nBe TOUKM 3aaHbl CBOUMH KOOpAMHATAMHU (X, V) U
(x,,¥,) . [Ipsamas, npoxoasias yepes3 3TU JIB€ TOUKU MOXKET ObITh ONHMCaHa
CJIEYIOIMMU TapaMeTPUUECKUMU YPaBHEHUSIMU:
x=x (0, —x), y=Epy (0, m vt

[Tpu 0 <¢ <1 Touka (X, y) IEKUT BHYTPU OTPE3Ka U JCIIUT €ro B
otHouteHuu ¢ /(1 - ¢); mpu ¢ = 0 mocturaercs KoHel oTpeska (x,,y,), Ipu ¢
=1 - xoHen (x,,y,).IIpu¢> 1 Touka (x, y) IeXKHUT Ha NPIMON BHE OTpe3Ka
C TOi1 K€ CTOPOHBI OT (X;,),), 4T0 U (x,,,);Oput<0-c

IIPOTUBOMOJIOKHON CTOPOHBI.

JlaHbl HaTypalbHbIE YUCTA X, V|, X,,V,, JCHCTBUTEIBHOE YUCIIO
H(0 < 1 <1). HocTpouTh OTPE30K C KOOPAUHATAMH KOHLOB (X, ,), (X,,,)

M TOYKY, JCJISIIYI0 OTpe30K B oTHoteHun U/(1— 4).
865. Haueptuth y30p, moKazaHHEIN HA puC. 76. Y30p oOpa3oBaH 20

BJIOXKCHHBIMHA KBaJpaTaMH. CTOpOHBI IEPBOro KBajapara nmapajjiCaIbHbI OCIM



KOOpJMHAT KpaHa 1 paBHbI 60. BepInHbI KaX10T0 MOCIEeIYIOIIEro
KBaJIpaTa - 3TO TOYKM Ha CTOpPOHAX MPEAbLAYILIEro KBajapara, Aesue 3T

cTopoHbl B oTHOHIeHUU U =0.08 (cM. mpenbIaylIyio 3a1a4y).

Puc. 76
866. HauepTuth y30p, MNOBTOPSIOLIMI Y30p, ONIMCAHHBIN B
npeabIAyIeH 3a1a4e, HO COCTaBICHHBIHN U3
a) TPEyroJIbHUKOB;

0) MATHUYTOJILHUKOB;



B) ILIECTUYTOJIbHUKOB.
867. [locTpouTh y30p, MOKa3aHHBIA HA pUC. 77, UCTIOIB3YSA

aJITOPUTM OINHMCAaHHBIN B 3a1aue 864.

868. /lanbl HaTypaJIbHBIC YUCIIA X1, V1, X2, V2. HAUepTUTh IITPUXOBBIE

JMHUU MEXKy TOuKamu (X1, y1)  (x2, ) TakK, Kak Moka3aHo Ha puc. 78.



Croco0 OIPECACIICHUA KOOPAUMHAT TOYKH, .]'IC)KaH.[CfI Ha OTPE3KE C

KOHIIaMH (X1, 1) ¥ (X2, V2) ¥ IETISAIIEH OTPE30K B 33JIaHHOM OTHOIIICHUH, CM.

B 3a7aue 864.

Puc. 78 Puc. 79

869. Jlanbl HaTypalbHBIC YUCHA X1, V1, X2, V2, X3, V3, X4, Y4, LlOCTpOUTH
JIBE TIPSIMBIE, OJIHA U3 KOTOPBIX MPOXOJUT Yepe3 TOUKH ¢ KOOpIAMHATAMH (X,
V1) ¥ (X2, ¥2) @ ApyTast - 4epe3 TOUKH ¢ KoopAuHATaMu (X1, y1) # (X2, 12).

HOCTpOI/ITB TOYKY INEPECCUCHUA OTUX ITPAMBIX, €CJIKM OHA CYHICCTBYET, U



OTIPEICNIUTh, JIGKHUT JIU TOUKA IIEPEeCceYeHUsI BHYTPU OTPE3KOB C KOHIIAMU
(x1, ¥1), (x2, y2) m (X3, ¥3), (X4, y4) WM BHE UX (CM. 3aj1auy 864).

870. [anb! nienwle uncna ¢y, to, ..., t31. IlocnenoBaTeabHOCTD
3HAUEHUH 11, 1y, ..., 131 3aJIa€T TpauK TEMIEPATyp 3a MapT MECSIII,
1MoI00HBIN MoKa3aHHOMY Ha puc. 79. [TocTpouTs rpadguk Temieparyp.
OTpe3Kku npsIMBIX, JIKAIUE BbIIIE TOPU3OHTAIBHON PSIMOH,
COOTBETCTBYIONIEH HYJIEBOI TEMIIEpATypE, U JICIKAINE HUKE ITOM MPAMOH,
JIOJKHBI OBITH OKpAIICHbI B Pa3HbIC I[BETA.

871. Jlanbl HaTypanbHBIC YUCHA X1, V1, X2, V2, X3, V3 . [locTpOUTH
OTPE30K C KOOpJWHATAMU KOHIIOB (X1, 1) U (X2, 12), @ TAKXKE OTPE30K,
napajuleNbHBIA U PaBHBIN 1O JUIMHE IEPBOMY OTPE3KY; OJMH KOHEIl OTpe3Ka
JIOJKEH UMETh KOOPAMHATHI (X3, 13), BTOPOM CIIEIYyeT PaCIONIOKUTh:

a) MO Ty € CTOPOHY OT (X3, 3), UTO U (X2, }2) OT (X1, )1);

0) ¢ MPOTUBOTIOJIOKHOW CTOPOHBI.



Bocnonbs3oBathecst TeM, YTO apaMeTpHUUecKue ypaBHEHUS PSIMOH,
MPOXOMASAIICH Yepe3 TOUKY (X3, 13) ¥ HapaJICIbHON MPSMOU, TTPOXOISIICH
yepe3 TOUKu (X1, 1) U (X2, 12), MOTYT UMETh BU]I

x=x3t(-x1))t, y=yst(2-y)t

KoopauHaTsl KOHIIa HCKOMOTO OTpe3Ka BHIYUCISIOTCS MOJI-
cTtaHoBKoM 3HaveHui 1= 1 u = -1. [Ipu /= 1 xoHen oTpe3ka Oynuer
PacIoJIoKeH Ha MPSIMOU ¢ TOH K€ CTOPOHHI OT (X3, )3), UTO M TOUKa (X2, )2)
OT TOYKH (X1, y1); IpHU /= -1 ¢ IPOTUBOIIOIOKHOM.

872. Jlanbl HaTypalbHBIC YUCHA X1, V1, X2, V2, X3, V3. LLOCTpOUTH
OTPE30K C KOOpJWHATAMU KOHIIOB (X1, 1) U (X2, V2).Uepe3 Touky (x3, V3)
MIPOBECTHU OTPE30K, MapaieIbHbIA U paBHBIN MO AJIMHE IEPBOMY OTPE3KY,
TakuM 00pa3oM, 4TOOBI TOUKa (X3, V3) IEHIIa UICKOMBIA OTPE30K MOIMOIaM
(cM. mpeapIIyILyIo 3a/1a4uy U 3a1auy 864).

873. Jlanbpl HaTypanbHBIC YUCHA X, Ve, 1, W, X, ). [lOocTpOUTH

MPSIMOYTOJIBHUK C IEHTPOM B TOUKE (X, V), BBICOTOU A U LIMPUHOHN W, a



TaK)Xe OTPE30K MPSIMOM ¢ KOOpJMHATAMU KOHIIOB (X, , V) U (X, ). OTMETUTH

TOUKY MepeceueHus OTpe3ka co CTOPOHOI npsMoyroibHuKa (puc. 80).

./¢ (x, »)

(xc,.m/

Puc. 80

874. Jlanpl HAaTypaNbHBIC YUCHA X, Ve, 1, W, X, V. [lOCTpOUTH
MPSIMOYTOJIBHUK C IEHTPOM B TOUKE (X, V), BBICOTOW A U LIMPUHOHN W, a
TaK)Ke ONPEAEIUTh KOOPAUHATHI X, ¥, TOUKH EPECEUEHUS C
MPSIMOYTOJIBHUKOM HEBUIUMOM MPSIMOM, MPOXOAIIEH Yepe3 TOUKHU (X, , V.)
u (x, y) (cMm. npensiayiiyio 3a1a4dy). Kpome Toro, nocTpouTh:

a) OTPE30K MPSIMOi ¢ KOOpAMHATAMH KOHIIOB (X, , V) U (X, , ) (PHC.
81, a);

0) OTpe30K MPAMOM ¢ KOOpAMHATAMH KOHIIOB (X, V) U (X, , V) (pHC.

81, 6).



0 (xay) /.(x: y)
/

¢ 0
(xc’yc) (xciyc)
a o

Puc. 81

875. [IpsimoyronbHUK 3a7jaH KOOPAMHATaMH JIEBOI'O BEPXHETO U
IPaBOr0 HUXKHETO YIJla, OTPE30K - KOOPANHATAMHU KOHIIOB.
[Ipeanonaraercs, 4TO OTPE30K MEPECEKACT IPOTHUBOIIOIOKHBIE CTOPOHbI
pSMOYTOJIbHUKA TaK, Kak IM0Ka3aHo Ha puc. 82, a. [loctpouts durypy,

M300paXeHHYIO Ha puc. 82, 6 (cM. 3agaay 873).

/ /
a/ Puc. 82 i 0




876. lanb! HaTypasbHBIC UKCHA X, V., V', X, y. [locTpouts

OKPY>KHOCTb C IIEHTPOM B TOUKE (X, , J:) U PAIAyCOM 7, & TAKIKE OTPE30K C
KOOPJMHATAMH KOHIIOB (X, , V) H (X, ¥). OTMETHTh TOUKY TMEpeCceUEHUS
0Tpe3Ka M OKPY)KHOCTH.

Bocrnonb3oBatbes Te€M, 4TO MpsiMasi, MPOXOASIIAs Yepe3 TOUKH (X,

V1) 4 (X2, ¥2) MOKET OBITh OIKMCaHA MAPAMETPUUECKUMHU YPABHEHHUSIMH X= X|

+et,y=yi+ft rue

e=(x2-x1)/d, f=(2-y)ld,d=J(x,=x)* +(y, =)’ .

Taxol cioco0 3a1aHus MPSMON OTIMYACTCS OT YKa3aHHOTO B 3aaue

864 TeM, uto nipH ¢ = 1 MBI IOJIydaeM HE BTOPOM KOHEI] OTpe3Ka (X2, »), Kak
B 3aj1aue 864, a TOUKY, OTCTOSIIYIO OT KOHIIA (X|, V1) HA EAMHUIHOE
paccrosiaue. M3 3TOrO0 ciiefyer, 4To KOOPAMHATHI TOYKH ITePECEUCHUS
OTpEe3Ka C OKPYKHOCTHIO MOT'YT OBITh BHIYMCIICHBI ITOJICTAHOBKOM B JaHHBIC

[apaMeTPUYECKUE YPaBHEHHUs 3HAYCHUS ! = 7, TI€E ¥ - paJuyC OKPYKHOCTH.



877. Jlanbl HaTypasbHbIC YKACHA X, V., V', X, y. llocTpouts

OKPYXXHOCTH C IIEHTPOM B TOUKE (X, , }c) U PAIUYCOM 7, & TAKXKE ONPE/ICTUTh
KOOPJHHATHI Xp,, V), TOUKHU [IEPECEUECHUS C OKPYKHOCTBIO HEBUAUMON
PSMOH, MPOXOIAIIEH Yepe3 TOUKH (X, , V) U (X, ). Kpome Toro, moctpouts
OTPE30K C KOOPJMHATAMHU KOHIIOB:

a) (Xc, ye) M (Xp, ¥p);

0) (x, y) 1 (xp, Vp)-

OTMETHUTH TOUKY NIEpPECEYCHUSI OTPE3Ka U OKPY>KHOCTH.

878. [lanbl HaTypalIbHBIE YHUCIIA X1, Vi, X2, V2, IEUCTBUTEIIHLHOE
H(0 < u<1).IlocTpouth OTPE30K C KOOPAUHATAMU KOHIIOB (X1, V1), (X2, 2),
Y BOCCTAHOBUTH MEPHEHIUKYIISIP K OTPE3KY U3 TOUKH (X3, 13), ACIAIIEH €ro
B oTHOIIeHUH W /(1— {).

Bocnonbs3oBatecst TeM, 4TO MpsiMasi, EPIEHIUKYISIPHAs OTPE3KY C

KOHLAMH (X1, V1), (X2, 2) U IPOXOJALIAs UePE3 TOUKY (X3, V3), OIMCHIBAETCS



napaMeTpruuecKUMH YpaBHEHUSIMU

x=x3-ft,y=y;tetumux=x;+ ft,y =y;-et,tuee=(x - x1)/d, f=(, -

yd, d=J(x, —x)* + (3, = 1,)

Paccrosnue npou3BobHON TOUKHU HA 3TOU MPSIMOM OT TOUKH (X3, 13)

OTIpeIEIISAETCS TapaMeTpoM ¢ (CM. Takxke 3amady 864).

879. [lanbl HaTypalIbHBIC YUCIIA X1, V1, X2, V2, X3, V3. [loCTpOUTH
OTPE30K C KOOpJAMHATAMU KOHIIOB (X1, }'1), (X2, V2) ¥ OIYCTUTH HA HETO WU
Ha €ro MPOJIOJKEHHE MEPIICHIUKYIISP U3 TOUKH (X3, ¥3) (CM. IPEABLIYITYIO
3ajauy U 3a1aqy 876)

880. /lanbl HaTypaJIbHBIE YHUCIIA X1, Vi, X2, V2. IlOCTPOUTH OTPE30K C
KOOpJMHATAMH KOHIIOB (X1, 1) ¥ (X2, }2) B KAKOW-HUOYIH OTPE30K,
napajuieJIbHbIN U paBHBIN 110 JJIMHE [IEPBOMY OTPE3KY U OTCTOSIIIEMY OT
Hero Ha 30 exuHull (cM. 3amauy 871 u 878).

881. [lycTh cTpenka, coenuHsIOMIas ABE MPOU3BOIBHBIE TOUKH,

yCTpOEHa, Kak B 3a7ave 127. JlaHbl HaTypalbHbIE YUCIA X|, V], X2, V2.



[TocTpouTh CTPENKY, HAITPaBICHHYIO U3 TOYKH (X], V1) B TOUKY (X2, }2).
(Croco6 onpeneneHust KOOpAMHAT TOUKH, JiexkKallleld Ha OTpe3Ke C
3a/IaHHBIMH KOHIIAMU U JICTISIIAA OTPE30K B 3aIaHHOM OTHOIIICHUH, CM. B
3agaue 864. Criocol MOCTpOoeHUs IPSAMOM, IEPIICHAUKYIISIPHON TaHHOMU, CM.
B 3a/1aue 878).

882. Jlanpl HaTypanbHBIC YKCHA X, V, ¥, X1, V1, h, w. [locTpouTh
OKPY>KHOCTb pajiiyca » ¢ LIEeHTPOM B TOUKE (X, ), IPSIMOYTOJIbHHUK C
[EHTPOM B TOYKE (X, )'1) BBICOTOU /4 M IIUPUHOHN W, a TAK:KE OTPE3O0K,

COEUHSIOLIUHI LIEHTP OKPY>KHOCTH C LIEHTPOM IPAMOYTrojibHUKA (puc. 83).

S

(x1, 1) * (x5 )

Puc. 83 Puc. 84



883. Jlanbl HaTypaNbHBIC YUCHA X, V, 7, X1, V1, h, w. [locTpouTh
OKPY>KHOCTb pajJiiyca » C LIEeHTPOM B TOUKE (X, ), IPSIMOYTOJIbHHUK C
[EHTPOM B TOYKE (X, )'1) BBICOTOW / M IIUPUHOHN W, a TAK:KE OTPE30K,
COCIMHSIOIIUN OKPY>KHOCTh C MPSIMOYTOJIBHUKOM. OTPE30K JIOJKEH JIekKaTh
Ha HEBUAMMOM MPAMOH, MPOXOASILEH Yepe3 HEHTPhI OKPYKHOCTU U
MPSIMOYTOJIbHUKA U HAUMHATHCS B TOUKE MEPECeUEHUS 3TOM NPSIMOH C
OKPY>KHOCTBIO U 3aKaHYUBATHCS B TOUKE NIEPECEUCHUSI IPSIMOI C
IpSIMOYTOJIbHUKOM(pHUC. 84).

(Croco6 onpeieneHrst KOOPIMHAT TOYCK MEPECEUCHUS MPSMOA
MPOXOJAIICH yepe3 1Be 3aJaHHbIe TOYKU, C OKPY>KHOCTBIO U
MPSIMOYT'OJIBHUKOM CM. B 3a7a4ax 876 u 873.)

884./lanbl HaTypaJIbHBIC YUCIIA X, V), 1, CAMBOJIBL S, ..., S, .

ITocnenoBaTenbHOCTh CUMBOJIOB S,...,S, BBIBECTH TaK, YTOOBI TOUKA C

KoopauHaTaMmH (X, y) Obuta pacrnoioxkeHa (puc. 85):



a) M0 IIEHTPY MOCIeA0BaTEIbHOCTH;
0) c J1IeBOro Kpasi mocjae10BaTeIbHOCTH;

B) C IIPABOT'0 Kpasi IIOCIIe0BATEIILHOCTH.

TEKCT TEKCT TEKCT
(] 0 (]
(x,¥) (x,») (x,»)
a 0 8
Puc. 85

885. IlycTh B 1ByMEpHOM JEKapTOBOM CUCTEME KOOPAMHAT 3aJlaHa
IUIoCcKasi pUrypa u myctsb (X, y)- KOOpIAUHATHI OJTHOM U3 €€ TOUeK.
Paccmotpum, Kak U3BMEHATCS 3T KOOPAMHATHI, €CIIH K PUTrype NPUMEHUTh
OJIHO M3 CIIEYIOLIUX NMPeoOpa30oBaHUil: IEpEeHOC BJIOJIb OCe KOOpIUHAT,
MOBOPOT BOKPYT Hauaia KOOPAWHAT, PACTSHKEHUE (CKATUE) TTO OCSIM
KOOpJMHAT.

1) Ilepenoc Ha ¢, exunu 10 ocu OX u ¢, equHuUL 110 ocu OY:



(xX,y) » (x=1,,y=t)).
2) Pactsokenue (cxarue) mo ocu OX'B s, ; pazu o ocu OY B s,
pas:
(x,y) = (s,%,5,).
3) IloBOpOT BOKPYT Havajia KOOPAUHAT Ha YroJj ¢ pajuaH:
(x,y) - (xcost+ ysint, —xsint+ ycost).
TpeyroiapHUK 3a1aH KOOpAMHAaTaMK BepinH. IlocTpouts ero, a

3aTCM NICPCHCCTU HA ACCATH CAUHMUIIL 110 OCH OX ¥ Ha I9Th CAUHUII I10 OCH

oy.

886. Jlanbl HaTypasbHbIC YHCHA X, V,,7 U ACHCTBUTEIBHOE YUCIIO f.
[TocTponTh MPaBUIIBHBIN MATUYTOJIBHUK, BIMCAHHBIN B OKPYKHOCTB C
LEHTPOM B TOYKE (X, ).) U PaIUyCOM 7, IIOCIIE YEro MOBEPHYTH €T0
OTHOCHUTEJIBHO Hayasla KOOPAMHAT Ha yroJ ¢ paanuaH (CM. IPeIbIIyIYyI0

3amauqy).



887. Jlanbl HaTypaslbHBIC UKCHA X, V., ¥, S, s, . Iloctpouts

X

NPaBUJIbHBIIN ECTUYTOJIBHUK C HEHTPOM B TOUKE (X, V,) U CTOPOHOH 7,
IOCJIE YEer0 PacTsHyTh (CKaTh) ero no ocu OX Bs, pas, ano ocu OY-B s,

pa3 (cM. 3ayauy 885).

888. [TocTpouts Gurypy, nzodpaxeHnyro Ha puc. 86. B menTpe
burypbl HAXOAUTCS PABHOCTOPOHHHM TPEYTOJIBHUK C 33JaHHON CTOPOHOI
(cm. 3amauy 885).

889. BrimonuuTh 3amanus a) - €) 3agauu 849, mocie 4ero
MPUMEHHTH K MOCTPOSHHBIM (DPUTYpaM CIICIYIOIIHUE TPEoOpa30BaHUS:

a) mepenoc 1o ocu OX Ha 10 eguHUI B HaNIpaBieHUH, 0OpaTHOM

HaITpaBJICHUIO OCH;

0) MOBOPOT OTHOCUTENIBHO Hauajaa KOOPAWHAT Ha YToJl % paauay;

B) pacTspkeHue (cxxatue) mo ocu OY B n1Ba pasa (cM. 3amady 885).



890. [TocTpouTs cipalib, OMMCAHHYIO B 3aj1a4e 851, mocse 4ero
MPUMEHUTD K HEel MpeoOpa3oBaHusd a) - B) MpebIayIIeH 3a1aun.

891. /lanbl HaTypanbHbIEe YACHIA X,, Y, , d, b 1 JeHCTBUTEIIBHOE .
HauepTuts 31u1MI1c ¢ LEHTPOM B TOUKE (X,, ), ) , OONBIION OCBIO @, MAJIOH

ocblo b, 6onbias och 00paszyeT yroJ f paguaH C MOJIOKUTEILHOM MOIYOChIO
OX (puc. 87).

Bocnonb3oBaTees cieyromumM aroputMoM. [loctpouTs smnurc ¢
LEHTPOM B Hauajie KOOPJIMHAT, C OOJBIION U MaJION OCSIMH, COBITAIAI0IIIMMHU
c ocsiMu OX u OY cucreMpl KOOpAUHAT (ITapaMeTPUUECKHE YPaBHEHUS
TaKOro 3JUIUICa JaHbl B 3aj1aue 849). [locne yero mpuMeHHUThb K 3JUIHIICY
clenyronre npeodpazoBaHusi: MOBOPOT HA YroJ { paJiiaH U NEPEeHOC 10 OCU

OXHa x, equnuL, o ocu OY - Ha y, eauHul (cM. 3a1a4dy 885).



i

[

)

Puc. 86 Puc. 87

892. Jlanbl HaTypalbHbIC YUCHA X, V,.,7 U ACHCTBUTEIBHOE YUCIIO f.
HauepTtuts actpouy paauyca r ¢ UEHTPOM B TOUKE (X,,), ), [A€ OJHA U3

oceli (pUrypsl COCTABISET YTOJI ¢ PaJiiaH C MOJOKHUTEIBHOHN Monyochio OX
(puc. 88). (cm. 3amaun 849 u 885).

893. OauH 13 BO3MOXKHBIX CIIOCOOOB MOCTPOCHUS Ha YKpaHEe OYKB
IIPOM3BOJIBLHOTO pa3Mepa OblT onucaH B 3agaue 131. /Ipyroit nocrarouno
HIMPOKO PACHPOCTPAaHEHHBIH CIIOCOO 3aKII0YAETCs B TOM, YTO OYKBBI
CTPOSTCS U3 OT/AEIBbHBIX OTPE3KOB, pa3MEIIAeMbIX B COOTBETCTBUU C

KOH(pUrypanuei OyKBbl B IPSIMOYTOJIBHUKE ONPEICICHHOTO pa3Mepa,



oI00HO TOMY, KaK 3TO JIelaeTcs P HalUCaHUU UG Ha AIEKTPOHHBIX
yacax WIM UHJEKCa Ha MOYTOBOM KOHBepTe (puc. 89). Eciu npeanonoxurs,
YTO JIEBBIM HUKHUU yroJI IPSIMOYTOJIbHUKA COBMELICH C HA4YaJIOM
KOOpJMHAT, TO KaKJIOMY OTPE3KY MO>KHO IIOCTaBUTh B COOTBETCTBUE
KOOPJMHATHI €ro KOHIOB. Tak, OykBe b, nzo0paxenHoii Ha puc. 90,
COOTBETCTBYET MocienoBaTeabHocTh KoopauHar (0, 0) - (0, 8), (0, 8) - (4,
8),(0,4)-(4,4), (0,0) - (4,0), (4,4) - (4,0) - Ha30BEM €€ BEKTOPHBIM

111a0JI0HOM OYKBBHI.

¥ 4
3—
A DB
4
o r A E
X oIoM
KA M 7 4 m

Puc. 88 Puc. 89 Puc. 90



Takum oOpa3om, mocieayroias 00pucoBKa OyKBbI Ha SKPaHE CBOJTUTCS K
MOCTPOCHHIO OTPE3KOB, KOOPIUHATHI KOHIIOB KOTOPBIX OMPEACIISIFOTCS
COTJIACHO BEKTOPHOMY IIA0JIOHY U C YUETOM MO3HIIMHU dKpaHa, B KOTOPYIO
JIOJKEH OBITh TTOMEIIIEH JIEBBIM HUKHUN YroJI COOTBETCTBYIOIIETO Ipsi-
moyronbsHUKa. (ITepeHoc u nqpyrue npeodpa3zoBanus GUTYp ONUCAHBI B
3amade 885).

CocTaBHUTh BEKTOPHBIC IAOJIOHKI 171 BceX OYKB andaBuTta u iudp u
noJyuuTh Ha 3kpaHe ciioBo TECT, pacnosiokeHHOe, Kak MOKa3aHO Ha PHUC.

91,aun9l, 6.

« TECT
(100, 100)

a 0
Puc. 91

~*TECT

100, 100)




894. Vicnonb3ys madIoHbI, ONMCAHHBIC B TIPEABIAYIIECH 3a1a4e,
BBITIOJIHATH TOJIPUCYHOYHBIC MTOANUCH K rpadukaM GyHKIUH 13 3a1a4d 843-

849.

895. Jlanbl HaTypaJIbHBIEC YHCHA X,,);,X,,V,.X;3,V55X,,Y, - IIOCTPOUTH

IIPSIMOYTOJIBHHUK, JIEBBIA BEPXHUM yrOJI KOTOPOTO HAXOJUTCS B TOUKE

(x,,y,), a IpaBblil HYXKHUK- B TOUKE (X,, V,), U IPIMOYTOJIbHUK, JIEBBIH
BEPXHHI1 yroj KOTOPOro HaXOAMUTCS B TOUKE ( X5, V5 ), @ IPABbII HUKHUI- B

Touke (x,, y,). OnpenenuTs, NepecekaroTcs JIU 3TU MPSIMOYTOJIbHUKY.

Ecnu na, To 3aKkpacuth UX OOIIYIO 4acCTh.
Jlnd penieHus 3a1auy BOCIOJIb30BaThCA cienyromuM. Ilycts
[ =max(x,,x;),
r =min(x,,x,),
b =max(y,,y,),
t=min(y,, y;).



[IpssMOYyTOJIbHUKH TIepeceKaroTcs, eciu [ < r u u b < t. O0en
YacTbhIO JIBYX ME€PECEKAIOIINXCS MPSIMOYTOJIbHUKOB TAK)KE SIBIISIETCS
NPSIMOYTOJIbHUK (TPEJIIOJIaraeTcs, YTO CTOPOHBI MPSIMOYTOJILHUKOB
HOMIAPHO MapalyiesibHbl). JIEBbIN BEpXHUI U TPaBbIil HUXKHUN YTJIbI
MPSIMOYTOJIbHUKA ITepeceueHus] HaXOASATCs B TOUKaX ¢ KOOPAUHATAMU CO-
OTBETCTBEHHO (/, t) u (r, b).

896. /[Ba npsAMOyroibHUKA 3aaHbl KOOPAUHATAMHU CBOMX JIEBOT'O
BEPXHETO U MPABOT0 HUKHETO yrioB. BepHO 1, 4TO NpsIMOYTOJILHUKHI
MEPECEKAIOTCS ¥ UTO MEPBBIM U3 HUX PACIIONOKEH JIEBEE U HUXKE, UEM

BTOpoii? Ecnu na, To mocTpouTs (hurypy, mokazaHHyr Ha puc. 92 (cm.

MPEbIIYIIYIO 3a/1a4y).

Puc. 92



897. Bonpoc o ToM, niepecekaroTcs Jiv a8e (Wiu 0oee) MIoCcKue
reOMETPUYCCKUE (PUTYPBI, OTYACTH MOKET OBITh CBEJICH K 00Jiee MPOCTOMY
BOTIPOCY O TOM, TIEPECEKAIOTCS JIH MPSIMOYTOJIbHUKH, 00BEMITIOIINE 3TH
¢durypsl. B cnydae, korna npsiMOyroJibHUKH HE TIEPECEKAIOTCS, He
nepecekaroTcs U camu Gurypsi (puc. 93, a). Korna npsamMoyroabHUKH
nepecekarTcs (puc. 93, 6), TpeOyeTcsi TOTOTHUTEIIBHBINA aHATTU3.

OOBeMITIONIHI TPSIMOYTOJIBHUK CTPOUTCS CIIEIYIONIMM 00pa3oM:
MPSIMOYTOJILHUK JTOJDKEH TMOJTHOCTBIO 3aKTI0YATh B ceOe purypy u uMeTh
CTOPOHBI, MApaJIIEIBHBIE OCsAM KoopAauHAT. [Ipu 3ToM cTpemsiTcs
OTIPENICITUTh TPSMOYTOJILHUK, IMEIONII HAUMEHBIITYIO TUIOIaAb. Takon
NPSIMOYTOJIBHUK JIETKO MTOCTPOUTH JIJISI MHOTUX T€OMETPHYECKUX (uryp,
HaIpuMep IJisi OTpe3Ka MPSIMOH, TPEYTroIbHUKA, OKPY>KHOCTH (puc. 93, 6) u
T. 1. Bosee ciiokHO CTPOUTH 00BEMITIONTHE TPSIMOYTOJIBHUKY JJIS IyT

OKPY>KHOCTEH WU APYTUX KPUBbIX.



a) OTpe3ok mpsAMoit 3a71aH KOOpIMHAaTaMH KOHITOB. [locTpouTh
MPSIMOYTOJIbHUK, 0ObEMITIOLINI TaHHBIH OTPE30K.

0) OKpYXHOCTbH 3aJ]JaHa KOOPJIMHATAMHU LICHTPA U PAJHLYCOM.
[TocTpouts kBagpat, 0OBEMITIONINI JAHHYIO OKPY>KHOCTb.

B) TpeyronpHuk 3a1an KoopArHaTaMu BepiuuH. [loctpouts

MPSIMOYTOJIbHUK, OOBbEMITIONINHI TaHHBIA TPEYTOJIbHUK.

a
N

Puc. 93



898. Otpe3ok npsamoil 3aj1aH KOOpAMHATAMH KOHIIOB, OKPYHOCTb —
KOOpAMHATaMU LIEHTPA U PaInyCcOM, TPEYTOJIbHUK - KOOpIUHATAMHU
BepivH. [locTpouts 3aanHbIe GUTYPHI, a TAKKE TPSIMOYTOJILHUKH,
00BeMITIONINE KAXKIYIO U3 (PUTYp, U MIPSIMOYTOJIBHUK, 0OBEMITIOLTNI BCe TPU
burypsr (puc. 94).

Bocnosib30BaThCst TEM, YTO JIEBBINA BEPXHUM M TIPaBbli HUXKHUHN YTJIbI
IPSMOYTOJIbHUKA, 00BEMITIONIETO 71 PUTYDP, UMEIOT KOOPAHHATHI

cooTBeTcTBeHHO (/, t) u (7, b), THHE

[=min(/, ..., 1),
r =max(#, ..., 1,),
b=min(b,,...,b,),

t =max(t,, ..., t,),
rae ([, ¢t), (r,b,)- KOOpIUHATHI JIEBOIO BEPXHETO U MPABOTO HUKHETO

YIJIOB MIPSIMOYTOJIBHUKA, 00beMITIoNIero i-10 purypy (1<i<n).



&/

Puc. 94

899. JlaHbl HATYPAIIBHBIC YUCHA 1, X,y Vis Xyy Yoy cees X5 V) -
IHocTpouTh TOUKM ¢ KOOpAUHATAMU (X, ), (X,,V,), -.or (X,,V, ) H

MPSIMOYTOJILHUK, 0OBEMITIOIIHNIA BCE ITH TOYKH.
Bocnosib30BaThCst TEM, YTO JIEBBINA BEPXHUM M TTPaBbli HU>KHUHN YTJIbI
HMCKOMOTO MPSIMOYTOJIbHIKA UMEIOT KoopauHaTthl (1, t) u (r, b), rne
[ =min(x,, x,, ..., X,),
r =max(x,, X,, ..., X,),
b =min(y,, y,, ..., ,),
t=max(y,, ¥y» s V,)s



900. ITpu pabore ¢ rpaduvecKuM U300paKECHHUEM YacTO BOZHUKAET
HEO0OXOIUMOCTb BHIOPATh OJIHY MJIM HECKOJIBKO TOYEK 2kpaHa. Tak,
Harpumep, JUIst TOTO YTOOBI IOCTPOUTH OTPE30K, CIICAYET 3aaTh JBa €ro
KOHIIA, JJIsl IIOCTPOCHUS OKPYKHOCTH MOKHO 33JaTh €€ LIEHTP U JII00YI0
TOUYKY Ha OKPYXXHOCTH U T. 1. [l11s1 yka3piBaHUS TpeOyeMoil TOUKH OOBIYHO
UCHOJB3YIOT Kypcop. Kypcop MoXeT UMeTh 0JIHY U3 CIEAYIOIINX
KOH(pUTyparmii:

a) I[lepexpectbe (puc. 95, a). Yka3piBaemasi Touka - 3TO TOUKa
MEPECEUYCHMSI IBYX MPSIMBIX.

0) Kpectuk (puc. 95, 6). Yka3zpiBaeMasi TOUKa - 3TO TOYKa
nepeceyeHust IByX KOPOTKUX OTPE3KOB.

B) Ctpenka (puc.95, ). Yka3piBacMmasi TOUKa - 3TO TOUKA, B KOTOPYIO
MIOMEILAETCS] OCTPUE CTPEIIKH.

[TocTpouTth Kypcopsbl a) - B), yKa3bIBalOIINE TOUKY C KOOpIUHATAMHU

(100, 100).



Puc. 95

901. M3meHenue yka3piBaeMoi Touku (cM. 3amaqy 900), uimu, nHave,
yIIpaBJeHHE KYPCOPOM, MOXKET BBITIOJIHATHCS, HAIIPUMED, C KJIaBUATYPBbI:
Ha)kKaTHe KJIaBULI YIIPaBJIEHUS KypCOPOM O3HAa4aeT CMEHY YKa3bIBAEMOM
TOYKHU U BBI3bIBAET COOTBETCTBYIOIIEE U3MEHEHNE (POPMBI HITH TTOJI0KEHUS
Kypcopa. {5 Kypcopa-nepekpecTbsi U3MEHEHHE YKa3bIBAeMOW TOUKH
COIPOBOXKAAETCS MEPEMEIICHUEM TOPU30HTAIBHON WM BEPTUKAIBHON
npsMOii, 00pa3yroleit Kypcop, Wi 00erX MPSMBIX OJHOBPEMEHHO.
H3meHeHune yka3piBaeMOW TOYKH JJIsI KypCcOpa-KpeCTUKA HIIH Kypcopa-

CTPCJIIKH COIMPOBOXKIAACTCA COOTBETCTBYIOIIHMM MEPEMEIICHHUEM KypCOopa.



Peanm3oBaTh nporneaypsl AJ1sl YIPaBICHUS C KIIaBUATYPhI KypCOpOM
Ka)XJIOTO U3 TUIIOB, ONMCAHHBIX B IPEIBIAYIICH 3a/1a4e.

902. Be160op HY)KHOH TOYKH YKpaHa OOBIYHO BBITIOTHICTCS
MOJIBOZIOM Kypcopa K 3TOW TOYKE U HAXKaTHEM KIIaBUIIH «BBOI». MlHOTIA
OBIBACT MOJIC3HO BUJICTh U MPEABIIYIYIO BEIOPAHHYIO TOUKY - MOCIIEIHIOK0
TOUKY, 3a()MKCUPOBAHHYIO KJIABUIIICH «BBO/I», U HOBYIO TOUKY, HA KOTOPYIO
yKa3bIBaeT Kypcop. st 3TOro MCroib3yroTcst METO ] pE3UHOBOI HUTH U
METO/I PE3MHOBOTO NPSIMOYTOJILHUKA.

a) B merone pesunoBoii HutH (puc. 96, a) oJIuH KOHEI] OTpe3Ka
3a(pMKCHPOBaH M YKa3bIBACT IMOCIICAHIOI0 BHIOPAHHYIO TOYKY, BTOPOM KOHEII
NepEeMEIIaeTCs B COOTBETCTBUH C U3MEHEHHUEM YKa3bIBAGMOM TOUKH.

0) B meToz1e pe3nHOBOrO MPSIMOYToJIbHUKA (pHC. 96, 6) OUH yroJ
MPSIMOYTOJIbHUKA 3a)UKCUPOBAH U YKA3bIBACT MOCIIECIHIOI BEIOPAHHYIO
TOYKY, a POTUBOJICIKAIIMNA YroJI IEPEMEIIAETCS B COOTBETCTBUH C

HN3MEHCHHUEM YKaSBIBaeMOfI TOYKH.



Peamm3osats METO pe3I/IHOB0ﬁ HHUTH U METOA PE3NMHOBOI'O

NpsAMOYT'OJIbHUKA.

Puc. 96

903. ITocTpouTh TPEYTrOJIBHUK MO 33/IaHHBIM BEPIITUHAM

JKpaHa, ABJIAIOLINECS

. Toukn

BEpIIMHAMU TPEYTOJIbHHUKA, YKA3bIBAKOTCA C KJIIAaBUATYPHI 110 METOAY

PE3UHOBOM HUTH (CM. MIPEBIAYILYIO 33/1a4y).

904. [TocTpouTh OKPYXHOCTH 110 IBYM 3a/laHHBIM TOUKaM: LICHTPY U

OJIHOH U3 TOYEK OKPYKHOCTH. O0€ TOUKHM YKa3bIBAIOTCS C KJIABUATYpPHI 11O

METOY PE3UHOBOTO IPSAMOYToJibHUKA (cM. 3aaa4dy 900).



905. [TocTpouTh NPSIMOYTOJIbHUK 1O IBYM 33JJaHHBIM TOYKaM:
JIEBOMY BEpXHEMY U MpaBOMY HIDKHEMY yriaMm. O0e TOUKHU yKa3bIBalOTCA C
KJ1aBuatypsl (cm. 3agaay 900).

906. [TocTpouTs JIOMaHyO 1O 3alaHHBIM BepIIMHAM. BepiinHbl
yKa3bIBaIOTCS C KJIaBHATYpHI (cM. 3aaaqy 900).

907. CocTaBUTh IPOrpaMMy ISl YIIPABJICHUS pa3MepaMu
OKPY>KHOCTH U €€ TIOJIO’KEHUEM Ha dKpaHe. McxonHas oKpy>KHOCTh UMEET
ueHTp B Touke (100, 100) u panuyc » = 20. YpapiieHUE BBIIOIHIETCS
KJIaBUIIAMMU:

«>» YBEJIHMUYMBAET PAJINYC OKPYKHOCTH Ha 5 TOYEK;

« <) YMEHBIIIAET PaJInyC OKPY>KHOCTH Ha 5 TOYEK;

KJIABUIIM YIPaBJIEHUS KypCOPOM BbI3BIBAIOT IIEPEMELICHHE
OKpPY>KHOCTH B COOTBETCTBYIOIIIEM HaIlpaBJICHUU;

«BBO» 3aBepILIAET paboTy MPOrPaMMBI.



908. CocTaBUTh IpOrpaMMmy ISl YIIPABJICHUS pa3MepaMu
MPSIMOYTOJIbHUKA U €0 MOJIOKEHWEM Ha 3KpaHe. JIeBbIil BepXHUH yroi
MCXOJIHOTO MPSIMOYTOJIbHUKA pacrofioxkeH B Touke (50,50), mpaBsiii
HWKHUH - B Touke (100, 100). YnpasneHue BbIIIOJIHAETCS KJIaBUILIAMMU:

«>» yBEJIMUYMBAET IIUPUHY IPSIMOYTOJIbHUKA Ha 5 TOYEK;

« <) yMEHBIIIaeT HIHUPUHY MPSIMOYTOJIbHUKA HA 5 TOYEK;

«+ » yBEIMUYMBAET BHICOTY NPSIMOYTOJbHUKA HA 5 TOUEK;

« - » YMEHBIIAET BBICOTY MPSMOYTOJIbHUKA Ha 5 TOYEK;

KJIABUIIY YIPABJIEHUS KypCOPOM BBI3BIBAIOT IIEPEMELICHHE
MPSIMOYTOJIbHHUKA B COOTBETCTBYIOIIEM HAIIPABIICHUU;

«BBO» 3aBepILIAET pabOTy MPOrpPaMMBI.

909. CocTaBuTh MpoOrpaMMmy Jijisi IPOU3BOJIBLHOTO PUCOBAHUS Ha
sKpaHe. PUcyHOK - 3T0 ciieq; Kypcopa, NEpEMENIaeMOro ¢ IOMOIIBIO KJIaBHILI
yrpaBjieHust KypcopoM. J{omKHBI 006ecriednBaThCsl BO3SMOYKHOCTD CTUPAHUS

M300paXeHUs U PEXKHUM, B KOTOPOM KYpPCOpP HE OCTaBIISIET CIIE].



910. CocTaBUTH IPOTrPaMMYy <«AJIECKTPOHHBIN KaJICHI0CKOT.
[Toctpoenue kaneiiockona BRIMONHATH CAeAyoIUM 00pa3om. B nentpe
9KpaHa JI0JDKEH OBITh H300paXKeH MpaBUiIbHBIN mecTuyroabHuK ABCDEF,
BEPILKHBI KOTOPOro coeuHeHbI ¢ ero neHtpoM O (puc. 97). TpeyroibHUK
FOA nomxen ObITh pacce4eH HECKOIbKUMU NMPSIMBIMU, KOJTMYECTBO U
pacrojoKeHNEe KOTOPHIX BHIOMPAETCS C MOMOIIBIO JaTUHKa CITy4aiHbIX
yucen. Kaxmas u3 moJrydeHHbIX TaKUM 00pa3oM yacteil TpeyrojbHuka FOA
JI0JKHA OBITH 3aKpallieHa [IBETOM, HOMEP KOTOPOT'O TaK)Ke BHIOMPAETCS C
MOMOIIBIO AaTYHMKa caydaiHbIX yucen. [locne aToro nzodpaxxeHue B
KaXKIOM CJIETYIOIEM TPeyrojbHUKE (IPU JBUKEHHUH 110 WIIK IPOTUB
YaCOBOM CTPEJIKH) TOJIKHO OBITh MOJy4EHO CUMMETPUYHBIM OTOOpaKEHUEM
nu300paxeHus, cPopMUPOBAHHOTO PaHEe B KAKIOM MPEABLIYIEM
TPEYroJbHUKE, OTHOCUTEIBHO UX O0IEH CTOPOHBI: TaK, H300paKeHHE B
TpeyronbHuke AOB N0MKHO ObITh MOTYYEHO CUMMETPUYHBIM

0TOOpaxKeHHeM U300pakeHus, CGOPMUPOBAHHOTO B TPEYTOJIbHUKE



OTHOCHUTEIIbHO CTOpOHBI OA; n300pakeHue B Tpeyrojbauke BOC TOKHO
OBITH IOJYYEHO CUMMETPUYHBIM OTOOpaKEHHUEM U300paKEeHUs, yKe
c(hOpMUPOBAHHOTO B TpeyroyibHuke 4OB, OTHOCUTEIHHO CTOPOHBI OB 1 T

.

£ I
Puc. 97



§ 31. 3Bykorenepauusi*)
*) B 3amauax 913, 919, 923-925, 927, 930, 931 sToro pa3aena

IPEIoIaraeTcs, 4T0 KOMIbIOTEp (0JOOHO MIKOIBHOMY KOMITBIOTEPY
«fImaxay) OCHaIlleH 3ByKOI'€HEpAaTOPOM, UMEIOLIUM TP KaHala, KaKIbIM U3

KOTOPBIX MOYXHO YITPABJIATb HC3aBUCHUMO.

911. BocipousBecTy J0-MaKOPHOE TPE3BYUHE (J10-MH-COJIb)
NOCJIE0BATENBHO, 10 OJIHOM HOTE.

912. Bocipoussectu:

a) XpOMaTHYECKYIO TaMMY;;

0) raMMy yKa3aHHOH TOHAJILHOCTH.

913. Bocipoussectu n300pakeHHbIE HA pUC. 98 aKKOpIbI

(BCe HOTBI aKKOP/Ia JOJKHBI 3By4aTh OJHOBPEMEHHO).



orvid . ¢
a 9]
Puc. 98

914. CocTaBUTh UTPOBYIO IPOIPAMMY «MY3bIKAJIbHASI IIKATYIKAY.
[IporpamMma gomKHA BOCIPOM3BOJUTH OJJHY U3 HECKOJIBKUX MOMYJISPHBIX
MEJOHi 10 BEIOOPY UTPAIOIIIETO.

915. CocTaBUTh TPOrpaMMy ISl UTPHI B MY3bIKAJIbHYIO BUKTOPUHY.
[Tporpamma f0KHA TOCTIEAOBATEIHHO BOCIIPOU3BOAUTH HECKOJIBKO
HOMYJISIPHBIX MENIOIU, UTPAIOIINE - yra/IbIBaTh, KaKas MEJIOIus OblIa
IIPOUTpaHa.

916. CocTaBUTH UTPOBYIO IPOrpaMMy, KOTOpasi BOCIIPOU3BOJIUT TPH
MOMYJISIPHBIE MEJIONH, a 3aTeM OJIHY U3 HUX HA00OpOT: MOCHIEHSS HOTa

MEJIOUY 3BYYHUT NEPBOM, IEPBAs - MocieaHen. Mrparonme qomKHbI



yrajatb, HOThI KaKOH MeJIOAUU OBbLIN BOCIIPOU3BEACHBI B 00PaTHOM
MOPSIKE.

917. CocTaBUTb MpOrpaMMy JIJIsi BOCITPOU3BEICHUS MEJIOIHH,
«CBITPAHHOI» Ha KJIaBHAType KoMmbioTepa. Kak u mpu urpe Ha
dboprenuaHHON KJIaBUAType, KXKIOW KIIABUIIIE CTABUTCS B COOTBETCTBUE
HEKOTOpasi HOTa; JJIUTEIbHOCTh 3BY4aHHUs HOTHI ONPeAeseTCs
JUTUTEILHOCTBIO HAYKATHUS KIaBUILIH.

918. CocTtaBuTh nporpammy JijIsi 3alIOMUHAHUS U TIOCIIEYIOIIETO
BOCTIPOM3BEICHUS MEJIOINH, «CHITPAHHON Ha POPTEITHAHHON KIIaBUATYPE».
KnaBuarypa n3obpaxaercs Ha 3kpaHe (puc. 99.a). Bravyane kypcopom

YKa3bIBACTCA KJIaBUIIIA, a ITOCJIC 9TOT'O - 0003HayeHHE JINTCIIbHOCTH (pI/IC

99, 6).
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Puc. 99




919. CocTtaBuUTh IpOrpaMmy, KOTOpasi CTpOUT C MTOMOIIBIO JaTYMKA
CIIydallHBIX YHCEeJ My3bIKaJdbHble HHTEPBAJIbI (TEPLUIO, KBAPTY, KBUHTY U T.
1.) ¥ akkopabl. O0ydaronuiics JOJDKEH ONpPeAeTUTh, KaKOH HHTEPBAJl HITH
Kakoe oOpalieHue Tpe3By4ns (TOHHUECKOE TPE3BYUne, CEKCT-aKKOPA U T.
1.) OBUTH BOCTIPOU3BE/ICHBHI.

920. CocTaBUTh IPOTPaAMMY «MY3bIKaJIbHBIA TUKTAHTY». [Iporpamma
JIOJI’KHA BOCITPOM3BECTH MEJIOUIO, @ 00YJaIOIIUNCS TPABIUIIBHO TOBTOPHUTD
ee (cm. 3amauy 917 unu 918). Eciu AMKTaHT «HAMKMCAaH MPAaBUIBHOY», MOXKET
OBITH HAYATO HOBOE 3a/1aHKe. B MpOTUBHOM clTyyae IUKTAHT BBITIOJIHSIETCS
erie pas.

921. CocTaBUTH UTPOBYIO MPOrpaMMy, KOTOpasi BOCIIPOU3BOIUT
MOMYJSPHYIO MEJIOAUIO ¢ MEJIOIMYECKUMHU U3MEHEHHUSIMU, HAallpuMeED,
3aMEHsIs HEKOTOPBIE HOTHI IPYTUMHU HOTaMU WM May3aMHu
COOTBETCTBYIOIIEH AMUTeNbHOCTH. Urparonuii 1o/KeH yraiaTh, Kakas

MCJ10au ObLIa ChIT'paHa.



922. CocTaBUTh IPOrpaMMy TPAaHCIIOHUPOBAHUS MEJIOIUM Ha
yKa3aHHOE YHUCIIO MOJYTOHOB BBEPX WM BHU3. Menoaus 3a1aeTcs Tak ke,
Kak B 3aga4e 917 unu 918.

923. CocTaBUTh IPOrpaMMy «CEKBEHCOP», CITY>KaLIYIO JUIs
OJIHOBPEMEHHOTO UCTIOJHEHHS TpeX MeJoauil. Menouu 3aatoTcs TaK ke,
Kak B 3aaaue 917 unu 918, ¢ TeM oTau4MeM, 4To 3aJaHie KasKI0M
CIIEeyIOIIEH MEJIOANH COMPOBOKIACTCSI BOCIIPOU3BEICHUEM BCEX MENOINH,
CBITPAHHBIX paHee, T. €. 3aJJaHUe BTOPOW MEJIOJANH BBIIIOJIHAETCS IPU
OJIHOBPEMEHHOM 3BYYaHUU TIEPBOM MENIONH, A 3aJaHUE TPETbEU MEIOIUH -
IpU OAHOBPEMEHHOM 3BYYaHUHU MEPBBIX ABYX Menoauil. [locnenyromiee
BOCTIPOM3BEICHUE BCEX TPEX MEJIOANN JOJKHO BBIMOIHATHCS MPU HAXKATUN
KJIABUIIIM, [TIOCTABJIEHHON UM B COOTBETCTBUE.

924. My3bIKaTbHBIN aKKOMITAHEMEHT MOXET MPEACTABIATH COOO0M
MOCIIeA0BATEIbHOCTh aKKOPAOB. J{J1sl HCMOIB30BaHUs KOMIIBIOTEPA B

Ka4CCTBC aKKOMITIAHUPYIOIICTO HHCTPYMCEHTA 3a1aThb HCCKOJIbKO aKKOPJAOB U



COTIOCTaBUTh KaXI0OMY aKKOPAY OJHY U3 KiaBuil. JIUTeIbHOCTh 3BY4aHUS
aKKOpJa OMpeeaeTcs JIUTEIbHOCTHIO HaXKaTHsI KJIIaBUIIIH.

B npocreiiniem ciryyae JOCTaTOYHO PaCCMOTPETh TPU aKKOOp/a:
TOHHYECKOE TPE3BYYHE, JOMUHAHTHOE TPE3BYUYHE, CyOJOMUHAHTHOE
Tpe3By4He (MpuMep cM. Ha puc. 98, 0).

925. CocTaBUTh IPOTrpaMMy, UCIIOTHSIONLYIO 3aIaHHBII
AKKOMITaHEMEHT. AKKOMIIaHEMEHT JIOJDKEH COCTOSATh U3 Oaca U akkopa,
3Bydamux mo ouepenu (puc. 100, a). Ipyroit Bapuant 6aca u akkopaa
HAYMHACT 3By4aTh (0€3 M3MEHEHHS MY3bIKATBHOTO pa3Mepa) mocie
Ha)kKaTHs HEKOTOpOM kiaBuIK. B mpocTeiiiiem ciryyae 10CTaTOYHO
paccMOTpPETh TPU BapuaHTa BBICOTHI HOTHI, 3By4alleil B 06acy, u
COOTBETCTBYIOIIETO €M aKKOp/Aa: TOHUKA, JOMUHAHTA U CYOJIOMUHAHTA.
JloMrHaHTa 3BYYUT B CPaBHEHUU C TOHUKOH (puc. 98, 6) Ha 1Ba ¢

MMOJIOBHHOM TOHA HHIXKC, CY6,I[OMI/IH8,HTa -HAaTPpH C MTOJIOBHHOM TOHA HIIKE.



KenarenpHo MpeaycMOTPETh PETYIUPOBKY TEMIIa, U3MEHEHHUE J1aJia
«Maxxop-MHHOD», U3MeHeHue pa3mepa (Ha puc. 100, a npusenex

AKKOMITAaHEMEHT Ha YeTbIpe YeTBEPTH, Ha puc. 100, 6 - Ha TpH YeTBEPTH).
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926. Ota 3a/1a4a, Kak U JIBE MPEABIAYIINE, KACACTCS NCTIOIb30BAHUS
KOMIThIOTEpA B KAYECTBE aKKOMIIAHUPYIOIIETO HHCTPYMEHTA.

AKKOMITAHEMEHT COCTOMUT M3 6aca M aKKOp/Ia; IPH TOM PacCMaTPUBAIOTCS



TpU BapHaHTa 0acOBOM HOTHI ¥ COOTBETCTBYIOLIETO €l akKopAa (CM.
HpeabLAYILYIo 3a1a4y). /i UCTIONHEHUs! aKKOMITAaHEMEHTa HCTI0JIb3YOTCS
YeThIpe KJIABUIIN: TPU U3 HUX - TPH BapHaHTa 0aca, YeTBEPTHIH - aKKOPJ,
BU/J] KOTOPOT'O ONPEEIAETCs NOCAEAHEN U3 PEAILIECTBOBABIINX HOT.
JUTMTeNnbHOCTh 3ByYaHUs ONPENENsIeTCsl IIUTEIbHOCThIO HaXaThs
KJIaBHILH.

927. CocTaBUTh IPOrpaMMmy - «koMmno3utopy. [Iporpamma c
MOMOUIBIO AATYMKA CIIy4allHbIX YKcell BBIOMpaeT 12 pa3nuyHbIX HOT U
JUTATENIEHOCTD 3BYYaHHsI KaKA0H HOTHIL. [lomyueHHas Takum o6pazom
MeJoiusl Bocpou3BoanTcs. JIrob6as moHpaBUBILIASCS METOAMS MOXKET OBbITh
3allOMHEHA JUIsl [TOCIIEIYIOIIEr0 BOCIIPOU3BEIECHUS.

928. CocTaBuTh IpoOrpaMmy Ui yIpaBiIeHUs] TEMOPOM 3ByYaHUSI.
VYrpasieHrne TeMOPOM BBIIIOJHSAETCS C IOMOILBIO BBEICHUS TPy
00EpTOHOB - 3BYKOBBIX KOJI€OaHU, aMIIJIUTY1a KOTOPhIX MEHbIIIE

AMIIIMTYAbI OCHOBHOI'O TOHA, 4 4aCTOTa B ICJIOC YHUCJIO Pa3 OoublIIe



OCHOBHOI1 yacToThl. OGEPTOHBI CIEAYET MOIYYaTh C TOMOIMIBIO JaTYUKA
CIIy4ailHbIX BEJIHYHH.

929. CocTaBUTb MPOTpaMMy LIBETOBOTO COMPOBOXKICHUS 3aJaHHOM
menoauu (cM. 3aaaugy 918). CooTBeTcTBHE 1IBETA BBICOTE 3BYKA BHIOMPAETCS
IO JKEJIAHUIO COCTABJISIONIETO MPOTPaMMYy WU UTPAIOIIETO.

930. Bocipou3sBecTu 3ByKH, KOTOPBIMU MOTYT CONMPOBOXKIATHCS
UTPOBBIC TPOrPAMMBI: MSIyKaHb€ KOIIKH, CKPUIT JBEPU, 3BYK JIOMHYBILIETO
miapa, CBUCT JICTSIIEH CTPEIbl, 3By4aHHUE JH0K/s, KpSKaHbe U T. 1. Takue
3BYKH PEKOMEHYETCS 10JIy4aTh, UCIIONIb3Yys OTHOCUTEIBHO BBICOKHE
4acTOTHI MEPUOJUUECKHUX KoeOaHui reHeparopa orudarolieit - kpocc-
MOJYJISALMIO (Ha IIKOJIHLHOM KOMITbIOTEpE «SIMaxa» OHU MOTYT ObITh
MOJIY4YEHBI C TTOMOIIBIO TapaMeTpoB m U s onieparopa PLAY) u renepatop
nryma (onepatop SOUND).

931. CocTtaBUTh IpOrpaMMy, MOACIUPYIOIILYIO 3X0. JJist 3TOr0

BOCIIPOU3BCCTH OAHY U Ty KE€ MCJIOAUIO 110 TPEM KaHaJlaM O THOBPEMCHHO.



Menoausi, 3By4ariiasi 1o BTOpoMy KaHaiy, 10JKHA ObITh UCTIOTHEHA TUIIIE U
¢ HeOOJIBIIUM 3aMa3/IbIBAHHEM 10 CPABHEHUIO C MEJIOANEH, 3Bydalleil mo
nepBoMy KaHaly. Menous, 3By4Jaias mo TpeTbeMy KaHally, JOJKHA OBITh
UCTIOJTHEHA THIIIE ¥ ¢ HEOOBIIINM 3ara3AbIBaHuEM 110 CPABHEHHIO C
MeJoAKeH, 3ByJaliieil Mo BTOpoMy KaHaity.

932. Jlan pycckuit TekcT. TpeOyeTcsi BOCIIPOU3BECTH €TI0 3ByKOBBIMH
curnanamu azoyku Mopse. [IpenycMoTpeTs BO3MOKHOCTD PETYINPOBKU

CKOPOCTH BOCIIPOU3BCACHU.



§ 32. I'paduka u nBuKkeHne. MyJabTHILTHKAIAS

933. 1300pa3uTh Ha SKpaHE TOUKY, IEPECEKAIOIIYIO C TTOCTOSTHHOM
CKOPOCTBIO IKPaH CIpaBa HAJIEBO MapaJlJIeIbHO €r0 TOPU30HTANBHOM ocH *).
*) B psine crneayronmx 3a1ad pedb uaeT O ABMKCHUN TOUKH. BMecTo Touku
Ha YKpaHe MOKHO HCIIOIb30BaTh HEOOIBIION KPYT, MPSIMOYTOJIbHUK WU
n300pakeHue MpeaMeTa: BojiaHa A OaIMUHTOHA, CTPEJIbl, cCaMOJeTa U T.1I.
JIBuKeHre MOXKET COTMPOBOXKIATHCS 3BYKOM.

934. K ycrmoButio mpeabIayiei 3aaaun J00aBIsIeTCs CIeIyomee
TpeOOBaHUE: KaK TOJILKO TOYKA JOXOAHUT JO JIEBOTO Kpasi, B 3TOT MOMEHT OT
MPaBOro Kpasi B CTPOKE, BEIOPAHHOM C MOMOIIBIO TaTYMKA CITyYaiHBIX
yKcell, HAUMHAET CBOE JABI)KEHUE Apyras TouKka u T. 1. L[BeT Touku Takxke
MO>KET BBIOUPATHCS ¢ TOMOIIBIO JATUYUKA CITy9alHbIX YHCETT.

935. YciioxHUM yCIoBUE IPEABIAYIIEH 3ajauu: ouepeHas TOUKa

Ha4YWMHACT ABHMXXCHHC OT IIPABOI'0 Kpast SKpaHa HECKOJIBKO paHbIIC, YEM



IpebIayas Touka JOXOIUT 10 JieBoro Kpas. [lonmbiTaTecst JOOUTHCS TOTO,
YTOOBI OTHOBPEMEHHO Ha 3KpaHe ABUTAJINCh TPH, YETHIPE TOUKHU.

936. N300pa3uTh Ha SKpaHE TOUKY, ABMXKYILYIOCS 110 OKPYKHOCTH C
IIOCTOSTHHOM YTJIOBOM CKOPOCTBIO.

937. CocTaBUTh TPOrpaMMy JIsl YIIPABJICHUS CKOPOCTHIO IBUKEHUS
TOYKH 110 OKPY>KHOCTH (CM. IPEABIAYIIYIO 3a7a4y). YpaBicHHe
MIPOU3BOIUTCS KIABHUIIAMH « > » (CKOPOCTh HECKOJIBKO YBEIMYUBACTCS) U «
< » (CKOPOCTh HECKOJIbKO YMEHbBIIIaeTcst) *).
*) B Te U3 cnenyromux 3ajad, B KOTOPBIX pedb UAET O BPAILICHUH,
AQHAJIOTMYHBIM 00pa30M MOYKHO BKJIIOUHUTH TpeOOBaHUE, YTOOKI OblIa Mpeao-
CTaBJICHa BO3MOXKHOCTh YIIPABIICHUS C KIIaBHATYPbl CKOPOCTHIO BpPAIICHHUS.

938. 1300pa3uTh Ha HKpaHe MPSIMYIO, BPAIIAIONIYIOCS B INIOCKOCTH
SKpaHa BOKPYT OJHOU M3 CBOMX TOYEK. 3a/1a4y MOKHO YCIOKHUTh
TOTIOTHUTEIHHBIM TpeOOBaHUEM, YTOOBI LIBET IPSIMON U3MEHSJICS MpHU

nepexoac OT NMpCAbIAYIICTO ITOJIOKCHHUA K CIICAYIOIICMY.



939. 1306pa3uTh Ha SKpaHe OTPE30K, BPAIIAFOIIHICS B TFIOCKOCTH
3KpaHa BOKPYT

a) CBOEH cepeInHbI;

0) cBOEro KOHIIA;

B) TOUKH, JIEJISAIIEH OTPE30K B OTHOIIECHUH 1:3.

940. YcnoxuuM ycnoBue 3a1a4u 938: B IIIOCKOCTH 3KpaHa JTOJKHBI
BpallaThCs, Kaxxaas BOKpYr CBOEH TOUKH, IBE MPSIMBIE.

941. B ycnoBue npeapaylien 3aja4ul BHOCUTCS 1OIIOJHEHUE:
JOJI’KHA OBITH MPEIOCTABICHA BO3MOKHOCTD YIIPABIECHUS C KIIABHATYPHI
PacCTOSTHUEM MEXAY LIEHTPaMH BpalllCHHUS.

942. 1306pa3uTh Ha SKpaHe JABE ABMKYIIUECS TOUYKH, TPACKTOPUH
KOTOPBIX SIBJISIFOTCS] KOHIEHTPUYECKUMHU OKPY>KHOCTSIMU. YTJIOBasi CKOPOCTh
TOYKH, IBUXKYILEHCS 110 BHYTPEHHEW OKPYKHOCTH, JTOJKHA OBITH
HECKOJIbKO MEHBIIIE, YEM YIJIOBAsk CKOPOCTh TOUKH, IBUKYILEUCS 110

BHEIIHEH OKPYKHOCTHU (00€ CKOPOCTH - MOCTOSHHBIE BeNW4YnHbI). [Ipu 3TOM



a) 00e TOUKH BpallatoTCs B OJJHOM HaIpaBJIeHUHU (Hampumep, mo
4acoOBOH CTpeJKe);

0) TOYKH BpAIIAIOTCS B IPOTUBOIIOJIIOKHBIX HAIPaBICHUSIX.

943. N300pa3uTh OJJHOBPEMEHHOE BpallleHUE ABYX CTPEJIOK -
OOJIBIION U MaJIO, TPH KOTOPOM OJTHOMY TMOJHOMY 000pOTY OOJIBIION
CTpEJIKK cooTBETCTBYET 1/12 060opoTa Masoi cTpenku (Kak Ha mudepoiare
yacoB). CTpeIKd MOKHO JJISl IPOCTOTHI 3aMEHHUTh OTPE3KaMHU.

944. N300pa3uTh Ha SKpaHE NPABUIbHBINA TPEYTOJIbHUK,
BpAILAOLIUICS B INIOCKOCTH SKpaHa BOKPYT CBOETO LIEHTpA.

945. 1300pa3uTh Ha DKpaHe Pa3HOCTOPOHHUN TPEYTOJIbHHUK,
BpAILAIOLIUICS B TNIOCKOCTH SKpaHa BOKPYT CBOETO LIEHTPA TAKECTH.

946. 11300pa3uTh Ha HKpaHe MPSIMOYTOJIbHUK, BPAIIAIOIIUIICS B
IUIOCKOCTH 3KpaHa BOKPYT CBOETO LIEHTpA.

947. N3006pa3uTh Ha SKpaHEe MPSMOYTOJIbHHUK, BPAIIAIOIIHICS B

IIJIOCKOCTH 3KpaHa BOKPYI OHHOﬁ N3 CBOUX BCPIIHH.



948. Ycnosus 3amaud 938, 939, 944 - 947 U3MEHSI0TCS CIAETYIOINUM

00pa3oM: BO BpeMsl BpallleHUS MPSIMOH, OTpe3Ka WM MHOTOYTOJIbHUKA
LEHTP BPAILEHUsI C IOCTOSTHHON CKOPOCTHIO MIEPEMEIAETCS OT OJTHOTO Kpas
9KpaHa 70 JPYroro napawuiesibHO TOPU30HTAIBLHON OCH dKpaHa.

949. YcnoBue 3TOM 3aJ1a4u OTJIIMYAETCS OT MPEAbIAYIIEH TEM, YTO
TpeOyeTcsi COXpaHITh Ha HSKPaHE BCE BHICBEUCHHBIE MOTOXKEHHS
reoMeTpuuecKoil Gurypsl. 3aiady MOXKHO €lle YCI0KHUTh
JOTIOTHUTEIFHBIM TPeOOBAaHUEM, YTOOBI IIBET (PUTYPHI U3MEHSIJICS TTPH
Mepexo/ie OT MPEIbIIYIIETO MOJI0KEHUS K CIECIYIOIIEMY.

950. 1M3006pa3uTh ABMKYIIYIOCS TIPAMYIO, KOTOpast B KK IbIH
MOMEHT KacaeTcsi OKpY>KHOCTH JJaHHOTO pajinyca, EHTP KOTOPOit
COBIAJAET C LIEHTPOM 3KpaHa. Touka kacaHUsI IepeMEIIAeTCs 110
OKPYKHOCTH C IIOCTOSIHHOM YIJIOBOM CKOPOCTBIO CaMa OKPYKHOCTh

HCBUAMMA.



951. Kpyriioe KoJibI10 BpamaeTcs ¢ MOCTOSHHOM YriIoBOM
CKOPOCTBIO BOKPYT CBOETO IMaMETpPa, PACIONIOKEHHOTO MapaiebHO
TOPU30HTAILHOM OCH AKpaHa. M300pa3uThk Ha SKpaHe MPOIECC BpaIIeHuUsI.
CuutaTh, YTO B MOMEHT BPEMEHH ¢ KOJIBIO BBITIISAUT JJIsl HAOTFOaTeNs

KakK J3JIJIMIIC, OompIIas oCh KOTOpPOr'o paBHa MMOCTOSIHHOM BEJIWYHHE Cc,a

Majas paBHa c| COs Wt|, Tie W - YIJIOBasi CKOpOCTh BpatieHus. B npaBoii

yacTtu puc.101 nmpuBeneHO HECKOIBKO MOCIICIOBATENBHBIX H300paKeHU I
KOJIbL1a, BOZHUKAIOIIKX Yepe3 paBHbIC IIPOMEKYTKH BpeMeHHU. B sieBoi

Y4acTH PUCYHKa KOJIBIIO H300pakeHO COOKY (3TOT BUA HE HAaETCs Ha SKpaHe).

Puc. 101



952. 1300pa3uTh paBHOOEAPEHHBIN TPEYTOJIbHUK, BPAIAIOIIUNUCS C
MOCTOSIHHOM YIJIOBOM CKOPOCTBIO BOKPYT CBOEH BBICOTHI, PACIOJI0AKEHHOM
napajuleJIbHO BEPTUKAJIbHOW OCH SKpaHa.

953. N300pa3uTh HAa SKpaHE TAPMOHUYICCKUE KOJICOAHHS TOUKU
BJI0JIb HEKOTOPOT'O0 TOPU30HTAIBHOTO OoTpe3ka. Eciiu ayinHa oTpe3ka paBHa
¢, TO pacCTOSIHUE OT TOYKH JI0 JIEBOTO KOHIIA B MOMEHT BPEMEHH { MOXHO
cuntath paBHbIM c(l+coswt)/2, rie w HeKOTopasi IOCTOSTHHASI.
[IpeaycMoTpeTs BO3MOKHOCTD YIIPaBIICHHUS YaCTOTON KoJieObaHuii ¢
MOMOIUIBIO KJIABUII « > » U « < », aHaJIOTUYHO TOMY, KaK 3TO OIUCAHO B
3anade 937 B OTHOIICHUH Bpamaromieiicss Touku. C TOMOIIbIO ABYX IPYTUX
KJIABUII MOKHO YIIPABJISATh aMIUIUTY/AOH, T. €. BEIMYMHOH C.

954. N300pa3uTh TOUKY, COBEPIIAIOILYIO HE3aBUCUMBIE

TapMOHHUYCCKUE KOJIEOAHMSI ¢ YaCTOTOM W, 10 TOPU30OHTAJIN U C JacTOTOM

w, 110 BEpTUKaIX (aMIUIMTYy1a TeX U APYrux KojsebaHuil paBHa a). Cumurars,



YTO B MOMEHT BPEMEHH { TOUKa UMEET KOOPIUHATHI X = acosw,(t —t,),
y=acosw,(t—t,);ducna t, u t, nausl. [IperycMoTpeTh BO3MOKHOCTb
YIPAaBJICHUS C KJIaBHATYpPhl 3HAYCHUSIMUA W, A W, .

955. N300pa3uTh Ha SKpaHe IBIKEHUE IIapa 1o ouumapay 6e3 mys3
(puc. 102).

Puc. 102

956. B ycioBue npenpiayei 3aa4yd BHOCUTCS JOTIOJIHEHUE: 1Iap
JIOJDKEH OCTAaBJIATH 32 COOOM CBETSIMICS CIIE.
957. N300pa3uTh Ha S3KpaHe TOUKY, IEPECEKAIOIYIO KpaH

PaBHOYCKOPEHHO B BEPTUKAJIbHOM HaIIpaBJICHUU.



958. Brimosinutsk 3agaun 934, 935 npuMEeHUTEIBLHO K paBHO-

YCKOPEHHOMY JIBUYKEHHUIO.

959. 13006pa3uTh Ha sKpaHe npubdImKaromuiics uzaanu map. [o
KaKoMY 3aKOHY BO3pacTaeT BUIUMBIN IMaMeTp mapa ¢ TeYeHUEM BPEMEHU ?
960. CornacHo nepsomy 1 BTopoMy 3akoHy Kermepa kaxmas
IUTaHeTa JABMXKETCS MO AJUIUIICY, B OJTHOM U3 (POKYCOB KOTOPOTO HAXOIUTCS

Connue. B paBHbIe BpeMeHa painyc- BEKTOP IUIAHETHI, IPOBEICHHBIN OT
Connua, 3amertaet paBHble miomiaau (puc. 103, a). Ecnu BBecTu B
IUIOCKOCTH OPOUTBHI MOJISIPHBIE KOOPAMHATHI TaK, Kak IMOKa3aHo Ha puc. 103,
6 (CosHIle BBIOMpAETCs B Ka4eCTBE MOJIOCa), TO AuddepeHIInaTbHBIM

ypaBHEHUEM JIBHKEHUS TIJIaHETHI OyieT

dg _ ¢

b
dat p°
rJe ¢ - HeKoTopas nocrosinHasg. C Ipyroil CTOPOHbI, ypaBHEHUE IJUINIICA B

ATOM CHUCTEME KOOpMHAT OyIeT
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TJI€ p ¥ e - HEOTPHUIATEIbHBIC TOCTOsIHHBIE, e< 1.

[TonyunTs Ha 3KpaHe KapTUHY, JAOLIYI0 MOJIEIb JBUKEHUS
rtaneThl BOKpyr Cosnna (tutanera u CoHIe H300pakaroTCs CBETAITIMUCS
toukaMu: COJIHIIE - HEMOABMKHOM, a TIJIaHeTa - MOABKKHON). J[s

HaXOXKIECHUS NocienoBarensHocTet @, P, ,....00, O;».. 3HAUCHUH yIiIa ¢ u

paccTosiHusl O 4Yepe3 OJIMHAKOBbIE IPOMEKYTKH BPEMEHH, paBHBIC 1 ,

MOXXHO BOCIIOJIb30BaThCA METOAOM Sﬁnepa YHCJICHHOI'O PCIICHUA ,Z[I/I(l)-

(dbepeHInaTbHBIX YPAaBHEHHA. DTO TIO3BOJIUT HAMMKCATH

— - P
=0 =_£
¢0 :po 1+€’
ct p )
=p  +—— p=— =12, ..
¢1 ¢zl piz_l p 1+€COS¢1.

(3mech 1 MPOCTOTHI IPHHATO @, =0).



3HaveHus c, I, p, e cieayeT monodparhb Tak, 4TOObl KapTHHA Ha
9KpaHe MOJIY4MIach JOCTATOUYHO BBIPA3UTEIILHOM (XOTsI, CTPOTO TOBOPH,
BEJIMYUHEI C, p U € HE MOTYT BBIOMPATHCSI HE3aBUCHUMO JIPYT OT JIpyra: OHU
CBSI3aHBI COOTHOIIICHUSMH, BBITEKAIOIIUMH, B YACTHOCTHU, U3 TPETHETO
3akoHa Kemepa, 10 B JaHHO# rpaduveckoi 3a1a4e STHM MOYKHO
npeHeopeys). [l Toro 4ToOsI MpeACTaBUTh cede GopMy dILTUIICA B 3aBUCH-

MOCTH OT p U e, PEKOMEHIYeTCsl pPacCMOTpeTh ciydau @, = 0,71/2.7i .

.@

Puc. 103
961. IToxyunts MynsThmIbM «Kpyru Ha Boae», UCIIONIb3YS CEMb
KOHIICHTPHUYECKUX OKPYKHOCTEH. LICHTpBI OKPYKHOCTEH JOIKHBI OBITH

COBMEIIICHBI C LICHTPOM 3KpaHa, a paanychl U3MEeHAThCS oT 40 10 82



MIUKCEJI, YBEJIIMUMBASICh HA 7 MUKCEN C KaXI0M CIEeIyIOUIEH OKPYKHOCTBIO.
Wnnro3us IBMKEHUS JOJKHA CO34aBaThCs MOCIEI0BATEIbHON CMEHOMN
LIBETOB BCEX OKPYKHOCTEH, HAUMHAs C BHYTPECHHEN U KOHYasl BHEIIHEH.
[Ipouiecc cMeHbI IIBETOB CIIEAYET IOBTOPUTH HE MEHEE ECATU

962. [Tonyuuts Ha skpane ciioBo TECT, cocTaBieHHOE U3 KPYITHBIX
OYyKB Tak, Kak OIucaHo B 3aj1a4ye 893, u 0b6ecrneynTs ero nepemMelieHue mno
3KpaHy:

a) 10 TOPU30HTAJIM OT JIEBOTO Kpasi 9KpaHa K IPaBOMY Kparo;

0) 10 BEpTUKAIM OT BEPXHETO Kpasi SKpaHa K HIKHEMY U 00paTHO.

963. AHaJIOTMYHO TIPEABIAYIIEH 3a/1a4e MOJYYUTh HA SKPAHE JIBa
cinoBa TECT, aBuKyIuecs 1o sKkpaHy 1o 0JHON TOPU30HTAIBLHOM MPAMOM
HaBCTpeuy Apyr apyry. [lepBoe c10BO AOIKHO IBUraThCs OT JIEBOIO Kpast
JKpaHa K IpaBoMy, BTOPOE - OT IPaBOro Kpas K JIeBoMy. J[BI)KEHUE JOIKHO

BBITIOJIHATBHCA A0 ITOJIHOI'O COBMEIICHUS CJIOB.



964. IlomyunTh Ha PKpaHe KaKyr-I100 (GUTYypy, OTTUCAHHYIO B
3amaue 129 (puc. 11, a - 11, 0), 1 «OXKUBUTBHY» €€: IMMYCTh IBITUICHOK (puc. 11,
@) neraert, u3 TpyOsl fomuka (puc. 11,6) uaer apiM, rpy3oBuk (puc. 11, 6)
ener, enka (puc. 11, 2) pacrer, map (puc. 11, 0) 1BUKETCS BIEBO 10
CONIPUKOCHOBEHHMSI CO CTEHKOW U 00paTHO, TPEYrojbHUK (puc. 11, e)
JBUKETCSI BHU3 JI0 COIPUKOCHOBEHUS ¢ HIDKHEN (urypoi, poxuia (puc.
11, oc) nonmurusaet, peida (puc. 11, 3) musIBeT, moaBoHas joaka (puc. 11,
1) IOTHUMAET U OIIyCKaeT NEpUCKOII, coBa (puc. 11, k) MaleT KpbuibIMH,
cTpenku OyauisHuKa (puc. 11, 7) u xoneco (puc. 11, #) Bpamarorcs,
Benocunen (puc. 11, .m) katurcs, TenegonHsid quck (puc. 11, o) kpyTures.

965. IlomyunTh Ha PKpaHe U300paKEHUE KaKOU-THO0 (pHUryphl,
onucaHHo# B 3a1ave 130, u obecnieunTs ee nepemenieHne (IadbIoHbl s
noctpoeHus (Guryp aansl Ha puc. 12, a -12, p). Beibop HanpaBieHnus
nepeMenIeHHs U pacCTOSIHUS, Ha KOTOpoe purypa JA0KHa IepeMeniaTbes B

JaHHOM HaITpaBJICHHUH, BBIIIOJIHATE:



a) C IOMOUIBIO AATYUKA CITy4YalHbIX YHCET;

0) o yrpaBJieHHEM C KJIaBUATYPHI - I TOTO JOJIKHBI
UCTIOJIb30BATHCS KIIABUIIH «CTPEJIKA BBEPX), «CTPEJIKA BHU3Y, «CTPEJIKa
BIIPABO» M «CTPEJIKa BICBOY», BBI3BIBAIOIINE TIEpEeMeEIeHHE (PUTYPHI B
COOTBETCTBYIOIIIEM HAMpPaBICHUH HA 5 MHKCEJL.

966. [TomyunTs 3ByK0oBOM MyinbThuibM «Tanmyromuii HJ10». HIIO
CTPOUTH U3 OTJEIbHBIX CUMBOJIOB TaK, KaK Moka3aHo Ha puc. 104.
Ouepennoe nonoxenue HJIO Ha skpaHe onpeAessaTh ¢ MOMOIIbIO JaTYMKa
CIIy4aifHbIX yncen. Pe3ynapTarom oOpamieHus K JaTYUKy JOJDKHBI OBITH
HOMEpa CTPOKH U CTOJIOLA IKpaHa, C KOTOPHIMU CJIEyeT COBMECTHUTH JIEBBII
BEPXHUU yroil NpSIMOYroJbHUKA pa3MepoM 3 X4 cuMBOJIa, 00BEMITIOIIETO
HJIO. Kaxnprii pa3, Korjja HOMep MOJy9eHHOTO TAKUM 00pa3oM CTOJIOIa

okaxercsa kpaTtHeiM 12, HJIO nomkeH n3naBath 3ByKOBOM CUTHAJL.



Puc. 104

967. B pucoBaHHBIX MYJIbT(GUIBMAX HILTIO3US JIBIKCHUS CO3/1aCTCS
MocJie0BaTeIbHON CMEHOU KaJIpOB, KAXKIBIA U3 KOTOPHIX (PUKCUPYET
OUYEpEeHOE MOJIOKEHUE BIKYIETOCS 00BEKTA.
Hcrnonb3ys 3TOT NPUHIINIL, TTOTYYUTh MYJIBT(UIEM, TTOKA3bIBAOIITHIA:

a) UIYLIEro YeI0BeYKa;

0) OeryIiero 4eioBeyKa;

B) YEJIOBEYKA, BHITIOJIHSIOUIETO MTPUCEIaHUs;

I') 4YeJIOBEYKA, BHIMOIHSAIONETO CUTHATIM3AIMIO (PIIaXKKOM.



J1s mocTpoeHus OTAENbHBIX KaJIpOB MyJIbT(hUIbLMA
BOCITOJIB30BaThCs (PUTypKaMu, oMCaHHBIMH B pacckaze A. Konan Jloitns
«[Insmrymue yenoBeukn». HekoTopsie u3 3tux Gurypok aanel Ha puc. 105.

AKX
Puc. 105

968. AHaJIOTMYHO TIPEABIAYIICH 3a/1a4€ MOJYYUTh CIOPTUBHBIN
MYJIbT(OUITBM:

a) 0 MCTaHUHU JINCKA;

0) o 6ere ¢ bapbepamu;

B) O MOJATATUBAHUU Ha MEPEKIAANHE;

T') O IPBDKKAxX B JJIMHY;

1) o Tpebdie;

€) O MOJIHATHH IIITAHTH,

’K) TCHHHUC.



[TocTpoenue oTIeAbHBIX KaJAPOB BHIIOJIHUTH HA OCHOBE OJIUM-
MUKACKON CUMBOJIMKHU.

969. IToxyunTh 3ByKOBOM MyIbTPHIbM «HenoBeyek, TaHIYIOMIHUN
102 My3bIKy». TaHel MOXKET 3aKJII0YaThCsl B BHIITOJIHEHUU CaMbIX MPOCTHIX
JBUKEHHH, HalpUMep, MPUTONTHIBAHUN HOTOM MU MPUCETaHUH, B TAKT
MEJIOMH, BOCIIPOU3BOIUMOM 110 3BYKOTE€HEPATOPY.

970. AHaJIOTUYHO TIPEABIAYIIEH 3a/1a4e MOJYYUTh 3ByKOBOM
MynbThuiapM «YenoBedek, urparomuid Ha rutape». Mrpa Ha rutape MOxer
n300paXkaThCs, HAIPUMEP C MTOMOIIBIO MTEPEMEIEHUS TPaBOK PYKH I10
CTpyHaM TCUTapbl BBEPX U BHU3. MyNbTQHIbM JOHKEH COMPOBOKIATHCS
BOCTIPOM3BEICHUEM MOMYISIPHON MEJIOIAHH.

971. U3006pa3uth Ha skpane gocky ['anbroHa (cM. 3amauy 751) ¢
JBIKYIIMMHUCS 110 HeH mapukamu. OJHOBPEMEHHO 110 10CKE JOKHO

ABUT'aThCsA HCCKOJIBKO IIapHUKOB. 3aKOHYMBIINE ABVKCHUE HIapUKU



OCTalOTCS B HIDKHEH JacTH JOCKH. Hcnons3oBaTh JaTUYUK CJ'Iy‘iﬁfIHBIX HYHUCCII

JUIsL BBIOOpA MyTH LIapUKa MPU MPOXO0KACHUU Yepe3 MPEMsITCTBHE.



§ 33. Urpor*)

*) Pa3paboTka 1 peau3alusi UTPOBBIX MPOTPaMM JIOJKHA BECTUCH H C
y4eToM rpa)udecKux 1 3ByKOBBIX BO3MOXKHOCTEH, IPEI0CTABISIEMbIX
KOHKPETHBIM KoMITbIoTepoM. [Ipy Hanmuum andaBUTHO-IU(POBOTO
JIMCTIJICS] UTPOBBIE CUTYAITUH U XObl OTOOPaXaroTCsl, KaK MPaBuilo, ¢ Mo-
MoIIbI0 uucel, OykB u nicepnorpaduku. [Ipy Hamu4muy rpaguueckoro auc-
TUIesi- MIUTIOCTpUPYIOTCS rpadudecku. Tak, Hanpumep, nipu urpe B «Hum»
(3amaua 1012) Kyuykd CIIMYEK MOTYT 3aMEHSTHCSI HATYPaIbHBIMH YHCIaAMH,
ecnu auciuieit andaBUTHO-IM(POBOI, Wi OBITH HAPUCOBAHHBIMH, €CIIU
nuctien rpadpudeckuii. rpa «yragsiBanue apooeii» (3amava 984) npu pa-
6ote Ha anpaBUTHO-IIM(PPOBOM IUCILICE CBOAUTCS K OOMEHY TEKCTOBBIMH
COOOILICHUSMU: UTPAIOIIUI BBOJUT YHCIIO, IPOTPaMMa COOOIAET, BEPHO JIN
yka3aHa po0b. [Ipu pabote ¢ rpaduyecKkuM AUCIIIIEEM OIEHKA MTPABHIIb-
HOCTH BBEJICHHOW JPOOU MOXKET BBIITOIHATHCS, HAIIPUMED, C TTIOMOIIBIO

CTPCIIKH, KOTOPAs JICTHUT 110 HAIIPABJICHUIO K A9PpOCTATy U «IIPOKAJIBIBACT»



€ro, eciu Ipo0b Ha3BaHa MPABWIIBHO, UM TPOJIETAET MUMO B IPOTUBHOM
ciayyvae. [Ipyn Hanu4uM 3ByKOreHepaTopa Urpsl CiaeayeT CONPOBOXKAATh
XapaKTEePHBIMU 3BYKOBBIMU CUTHAJIaMH. Tak, HapuMep, B peAbLAyIIei
UTPE TAKUMU CUTHAIIAMH MOTYT OBITh CBUCT JIETSILIECH CTPEJIKU MJIH 3BYK

JIOMMHYBUICTO a3pocCTara.

HrpoBbie mporpaMmbl, KOTOPBIE TIPEIIaracTcsl COCTaBUTh B ATOM
paszene, MOKHO YCJIOBHO pa3/ieNiuTh Ha TpH rpymnmbl. B 3amayax ¢ 972 no
996 paccmaTpuBarOTCs MPOTPaMMBbI, OCHOBHOE Ha3HAUYEHUE KOTOPBIX-
MoJIJIepKKa HE0OXO0IMMOM UTPOBOIT 00cTaHOBKH. Mrpatomemy
npeiaracTcsl UCXOHAsl CUTYaIHs, TIOpOKIaeMasi, Kak IpaBujo, ¢
MOMOIIIBIO JATUYHUKA CIIyYalHBIX YHCEII, BCE €r0 XO0JIbI KOHTPOJIUPYIOTCS:
€CJIM XOJI C/IeNIaH MO MPaBUJIAM UTPBI, CUTYAIIUs] U3MEHSIETCS (Hanpumep, B
3agavax 972-975 cMeHa UTPOBOM CUTYallMM O3HAYAET CMEHY MOJI0KEHUN

IIBETHBIX IIIApOB HA UTPOBOH J0OCKe, a B 3aaa4e 983 - oOMeH MecTaMu



YEeThIPEX WIH JBYX OYKB), B IPOTHBHOM CITydae BbIIAETCS
COOTBETCTBYIOIIEE COOOIICHHIE, CUTYAIUsI OCTAETCS] HEM3MEHHOM.
[IporpamMma Takxe 00si3aHa OTCIICKUBATH JOCTHIKEHUE IIETICBOM CUTYaIINH,
HaIrpuMep, yraJaHo Jik 3ayMaHHOe Yuciio (3aaada 986), paccTaBieHbI JIn
TpeOyeMbIM 00pa3oM OYKBHI (3amaua 983), mepeMenieHbl U BCe JUCKH
(3amava 978) u T. 1.

[Tporpammel BTOpoi#t rpymmsl (3agaun ¢ 997 mo 1006), Tak
Ha3bIBaeMbIe 00YUAIONINE MPOTPAMMEI, HMEIOT LIEJIBI0 3aKPEIICHHUE Y
00yJaronierocsi TexX WX WHBIX 3HAHUW WM HAaBBIKOB. [Ipu HanmucaHum
porpaMM Ba)KHO MPABHIJIBHO YepeioBaTh MperoiaraeéMble BOMPOCH (0IUH
U3 BO3MOXHBIX aJlTOPUTMOB BEIOOpA BOMIPOCOB J1aH B pazzene «CiaydaiiHbie
YHCIIay»), © CBOEBPEMEHHO TOBHIIIATH YPOBEHD MX CIOKHOCTU. Hampumep, B
nporpamme JJis 00y4eHus: ycTHOMY cueTy (3a1a4ya 997) noBbIIeHUE YPOBHS
CJI0KHOCTH MPEIIO0IaraeMoro 3aJaHusi MOXKeT ObITh CBA3aHO C MEPEX0I0M

oT apI/I(bMCTI/I‘ICCKI/IX I[eﬁCTBHﬁ HaJ OAHO3HA4YHBIMH YHCJIaMH K HeﬁCTBHHM



HaJ IBYX-, TpEX- U T. JI. 3HAUHBIMH YuCIaMU. B mporpamme o0y4ueHus
pabote ¢ knaBuarypoi (3amada 1000) - ¢ mepexo1oM OT OTACIBHBIX OYKB 1
mudp K cioBam U ¢paszam, a TaKXKe ¢ YMECHbILICHHEM BPEMEHH,
BBIJIETISIEMOTO JUIsl HA0opa Ha KJIaBUaType TOr0 WM UHOTO CJIOBA U T. 1I.

Kaxxnas n3 mporpamMm Tpetbeid rpynimsl (3amaun 1007-1013)
SBJISICTCS] PABHOIIPABHBIM MAPTHEPOM B TOW WJIM MHOHM UTpeE, HAllpUMep, B
maxmarsl, «HuM», «100 cnuyex» u ap. [Tomrumo Bcex nelCTBU,
BBITIOJIHSIEMBIX ITPOTrpaMMaMu MIEPBOM TPYIIIbL, ITH MPOrPAMMBbI JOJIKHBI
JenaTh UTPOBBIE XO/bI.

972. «CeMb JIyHOK». BJ10J1b JOCKH pacmosiokeHOo 7 JIYHOK, B
KOTOPBIX JIeKAaT 3 uepHBIX U 3 OembIX IIapa Tak, Kak moka3ano Ha puc. 106.
[lepenBuHYTH UuepHBIE MIAPBI HA MECTO OEJbIX, a OEJbIE - HA MECTO YEPHBIX.
[ITap MOXHO TIepeABHUHYTH JIMOO B COCEAHIONIO C HUM ITyCTYIO JIYHKY, THOO B

MYCTYIO JYHKY, HAXOISAIYIOCS HEMOCPEACTBEHHO 3a ONIMKANIIUM [IapOM.

[CXOXOIGXGCICIC) ICXCXCICI®XCICIC)

Puc. 106 Puc. 107




973. «lIpbIraromue mapuku». ITa Urpa moxosxka Ha IpeabayIIyo.
Ncxonnas mo3umus - 8 TyHOK, B KOTOPBIX paccTaBieHbl 4 YepHBIX U 3
Oenbix mapa (puc. 107). [TomeHnsaTs MmecTamu uepHble U Oembie mapsl. B
OTJINYKE OT MPEBIAYIIEH UTPBI YEPHBIE IIAPbI MOKHO NIEPEABUTATH TOJIBKO
BIIPaBo, a OeJIble - TOJIBKO BIIEBO.

974. Bioab 10CKM pacioyIOKEeHbI TYHKU U B KaKJIOM JTYHKE JICKHUT
map 4epHoro uiu O6emoro npeta (nmpuMmep npuseacH Ha puc. 108, a). Oxaum
XO0JIOM pa3pelaeTcsi MEHsITh MECTaMU J1Ba
006X mapa. JloouTecs Toro, YTOOBI CHavasa nuM Oejble Maphkl, a 38 HUMHU
- yepHbIe (puc. puc. 108, 6). Ecnu ob1iee 4uciio TyHOK paBHO 71, TO IS

pEIIeHUs 3a/1a4y JJOCTaTOYHO CENaTh He Ooee [7/2] X0m0B.

ICIGXCICIOCICIOICICI BNIOICICICICIOIOIOION

a o
Puc. 108




97S. IlycTh Tenepb, B OTIIMYME OT MPEAbIAYIEH 3a/1a4u, B KaX 101
JYHKE JISKUT KPACHBIN, O€IbIil wiin cuHui map. OQHIM X010M
paspemniaercsi MEHITh MECTaMU JIBa JIFOOBIX I1apa. JJoOUThCs TOro, 4TO0bI
BCE KpacHbIE IIaPhI IIUTH TIEPBBIMU, BCE CUHUE - TIOCJICTHUMHU, a OCITbIC -
nocepenHe. JTO BapUaHT «3aJjauu O ToJUIaHICKoM ¢uarey (mose
TOJUTaHJICKOTO ¢iara pas3/ieJIeHo Ha TPH MOJIOCHI - CHHIOI0, Oelyio,
KpacHyo0). Eciu unciio TyHOK paBHO 7, TO JJIsl pelleHus 3aauu
JIOCTaTOYHO cenaTh He bonee n-1 xoxa.

976. XKeneznHo10poKHBIN COPTUPOBOUHBIN y3€]1 YCTPOEH TakK, Kak
nokaszaHo Ha puc. 109. Ha npaBoii cropoHe coOpaHo HEKOTOPOE YUCIIO
BaroHoB JByX THMOB ( Ha puc. 109 - yepHbie u Oemnbie), 000X THUIIOB IO 71
mtyk. Tynuk MokeT BMemath Bee 27 BaroHoB. [lonb3ysck Tpems
coptupoBouHbiMu onepanusmu: U, U3, MUMO, coOpaTh BaroHsl Ha JICBOU
CTOPOHE TaK, YTOOBI TUIIBI YepeaoBaIKCh. [l pelienus 3aaun

JIOCTATOYHO 37-1 COPTHUPOBOYHBIX ONEPAIUA.
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977. «PaccranoBka Mebenmy». [Tnomans pa3aenena Ha mecTh
KBaJIpaTOB, TISITh U3 HUX 3aHATHI MeOEIbI0, TiecTas - cBoooHa (puc.110).
[TepectaBuTh Mebeb Tak, 4TOOBI MIKA( U KPECIO MOMEHSITUCH MECTAMH,
[P STOM HUKaKue JiBa MpeMeTa He MOTYT CTOSITh Ha OJHOM KBaJipare.

978. «XaHnoiickas O6amHa». Jlocka umeeT TpH KoJbliika. Ha nepsom
HAHU3aHO M TUCKOB yOBIBAOIIET0 BBepX nuametpa (puc. 111).

Pacnonoxuths IUCKU B TOM K€ IOPSAKE HA APYTOM KOJbIIKe. /[ucku



MOJHO IICPCKJIAAbIBATh C KOJIbIIIKA Ha KOJIBIIICK 110 OJJHOMY. Knacte

OOJBIINIA TUCK HA MEHBILIUN HE pa3periaercs.

Cron Cryn [Mkad

Cryn Kpecio

Puc. 110 Puc. 111
979. «IIstHanuarey». Ha kBagpaTHoM moJie pazmepom 4%x4 ¢

IOMOILBIO AAaTYMKA CIy4alHBIX YMCEN paccTaBieHbl 15 ¢uiek ¢ HomepaMu
ot 1 o 15 (puc. 112, a). Umeetcst ogHa cBoOogHAs mo3uius. PacctaButh
(GUIIKK 110 BO3pacTaHHUIO UX HOMEPOB TaK, Kak Moka3aHo Ha puc. 112, 6 wimn
6. IlepenBuraTh (PUIIKKM MOXKHO TOJIBKO Ha COCEHIOI CBOOOHYIO

IIO3HUIIHIO.
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Puc. 112
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980. «PaccranoBka 16 6ykB». B kxBagpare pazmepom 4 X4 KIIeTKH

paccTaBuTh 16 OyKB (Y4eThIpe @, 4eThIpe b, 4eThIpe ¢, YeThIpe d) TaK, YTOOBI

B K2)KJIOM TOPU30HTAILHOM H B K&KJIOM BEPTHUKATHHOM PsiTy Jt00ast OykBa

BCTpCYUAJIACh TOJIBKO OUH pas.

981. «PaccranoBka Tpex yucen». B kaxxmol u3 9 kieTok kBajapara

pasmepoM 3 X3 KJIETKU MOCTaBUTh OJHO U3 yKcel 1, 2, 3 Tak, 4ToObI CyMMa

YUCCII, CTOAIINX B KAXKAOM BCPTUKAJILHOM Py, B KAKIAOM

TOPHU3OHTAJIbHOM psAAY, a TAKIKEC I10 JI000I AuaroHalii paBHAJIACb 6.




982. «PaccraHoBKa JieBsiTH yncen». B kBagpare pazmepom 3 %3
KJIETKH paccTaBuTh uncia 1, 2, 3,4, 5, 6, 7, 8, 9 Tak, 4T0OBI CyMMBI YHCE,
CTOSIIIIMX B KAXJ/IOM BEPTUKAIBHOM PSIY, B KOXKJIOM TOPU30HTAIBLHOM PsIY,
a TaKkKe Ha 1000 JruaroHaiu ObUTH PaBHBI.

983. «Bpamaromuiics kBaapaT». [lan kBagpat pazmepom 4 x4
KJIETKH, B KOTOPBIX C MIOMOIIBIO JaTUYHUKa CIYyYaiHBIX YUCENl PACCTaBICHBI
OykBbI OT A 10 P (puc. 113, a). Ynopsaountb OyKBbI B KBaipaTe 10
andasuty (puc. 113, 6). KBagpar umeer moaxBaapaTsl, KOTOPbIE MOKHO
BpamiaTh Mo YaCOBOM CTpeske Ha OAHY KJeTKy. [logkBaapaTsl UMEIOT
pasmep 2 X2 u yKa3bIBalOTCS HOMEPOM JIEBOM BepXHell kieTku. meetcst
orieparus, KoTopasi MO>KET OBITh BBIMIOJIHEHA TOJILKO OJIMH pa3: 0OMEH Me-

CTaMH JBYyX OYKB.
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Puc. 113
984. «YranpBanue apoodeit». K kanaTy mpukpernseHs! Tpu aspocrara

(puc. 114). Ecnu cuntarh, 4TO OJIMH KOHEI] KaHaTa UMeeT KoopauHary 0, a
BTOPOH - KOOPAMHATY 1, TO KOOPIAUHATHI a9POCTATOB 3aJAKOTCSI
HEKOTOphIMU 4KciaaMu u3 uHtepBaina (0, 1). Onpenenuts 311 yucia ¢

MOTPEIIHOCTHIO, HE BBIBOJALICH 3a Mpeelibl adpocTaTa (CM. IPUMEYaHUE K

§ 33).



Puc. 114
985. «3enensble mapel». JlaHo noie ¢ ocsimu kKoopauHart (puc. 115).
I[To momto pazbpocanbl HEOONIBIIME KPYTH. YKa3aTh HA00p PYyHKITUH,

rpaduKu KOTOPBIX MEPEUEPKUBAIOT BCE KPYTH.

Y
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Puc. 115



986. «Yranaii uncioy. [Iporpamma ¢ moMoONIbIO JaTYMKA CIIyHailHBIX
Yyucen BRIOMpaeT unuciio B auana3one ot 0 10 9. YragaTs 3To 4UCIIO 3a TpU
oNbITKHU. TTocie ka0l MOMBITKH COO0IIaeTcsi, 00JIbIIe WX MEHBIIIE
Ha3BaHHOE YMCIIO 33 yMaHHOTO.

987. «Koctuy». Urparomiuit Ha3pIBaeT J000€ YHCIIO B TUAMA30HE OT
2 1o 12 u cTaBKy, KOTOPYIO OH JeiaeT B 3TOT Xo. [Iporpamma ¢ nmoMmouisro
JaTYMKa CITyJaiHBIX YUCEN BBl BRIOWpaeT uncia ot 1 g0 6 («opocaet
KyOHK», Ha TpaHsix KoToporo 1udpsl ot 1 10 6). Ecau cymma BeImaBmimx
uGp MEHbIE 7 ¥ UTPAIOIIMNA 33ayMall YUCIIO MEHBIIee 7, OH BBIUTPHIBACT
CICNaHHYyI0 cTaBKy. Eciu cymma BemaBmmx mudp 00sbIne 7 U UTparoIfi
3aJlymMaJT Yucio OoJibIee 7, OH TaK)Ke BRIMTPHIBACT CACIAHHYIO CTaBKY.
Ecnu urpatonmuit yragan cymmy nudp, OH mojydaeT B 4eThIpe pa3a OoJbIie
OYKOB, UeM cJielaHHas ctaBka. CTaBKa MPOUTPaHa, €CIIM HE UMEET MECTO HU
OJIHA U3 OMMCAHHBIX CUTyalluid. B HauanbHbI MOMEHT y urpatoiiero 100

OYKOB.



988. «nmoapom». Urparomuii BEBIOUpaeT OJIHY U3 TPEX JIOMAJIEH,
COCTA3AIONIMXCS Ha Oerax, ¥ BBIUTPHIBAET, €CIIH €T0 JOMaAb MPUXOIUT
nepBoid. CKOpOCTh NEpeBUKEHUS JIOIIAJEH Ha pa3HbIX ATarax BelOMpaeTcs
IIPOrpamMMOM C IIOMOUIBIO JaTYMKA CIIyYalHbIX YUCE.

989. lrpa B cioBa. [IporpamMmma BEIOMpAET CJIOBO M PUCYET HA
9KpaHE CTOJIBKO MPOYEPKOB, CKOJIBKO OYKB B 3TOM ciioBe. OTraiarh, Kakoe
CJIOBO 3araJaHo NporpaMMoi. B kaiplil XOJ1 UTPAIOIINI YKAa3bIBAaET OJIHY
OyxBy. Ecn Ha3BaHa OykBa, BXOJISIIasi B COCTAB CJIOBA, OHA MOJICTABIISETCS
BMECTO COOTBETCTBYIOILETO NMpoYepKa. B IpOTUBHOM cCily4ae UrparoIui
TepsaeT 1 ouko. B HauaibHBIN MOMEHT y UTparoniero 15 oukos.

990. «KopoBsl 1 ObIkH». [Iporpamma BbIOHpAET ¢ TOMOIIIBIO
JaTYNKa CIy4aliHBIX YUCEI YeTBIPEX3HAYHOE YHCIIO C Pa3HBIMHU I (PpaMH.
VYragats 310 yncino. Ha kaxoM 1mare urparoiuii Ha3plBacT
YEeTBHIPEX3HAYHOE YHCIIO, a TporpaMMa cooOIIaeT, CKOIbKO Hudp yrcia

yragaHo (ObIKH) ¥ CKOJIBKO ITU(p yragaHo U CTOUT Ha HY)KHOM MECTE



(xopoBbl). Hammpumep, eciu nmporpaMMoit 3aragaHo uucio 1294, a
urparonuii Hazpas 1423, oH moydnT oTBeT «1 KopoBa, 3 ObIKay.

991. «Kusnb». rpa MoaenupyeT Ku3Hb OKOJIEHUN
TUTIOTETUYECKON KOJIOHUU JKUBBIX KIJIETOK, KOTOPHIE BEIKUBAIOT,
Pa3MHOKaIOTCA WM MOTH0al0T B COOTBETCTBUU CO CIIETYIOIIUMU
npasuiiaMu. KieTka BBDKUBAET, €CIH U TOJIBKO €CJIM OHa UMEET ABYX UITU
TpEX coceieit u3 BOCbMH BO3MOXKHBIX (puc. 116, a). Eciu y K1eTku ToIbKO
OJIMH COCE]] MJIM BOBCE HH OJHOTO, OHAa TIOrubaet B usossiuu (puc. 116, 6).
Ecnu kiieTka mMeeT YeThipex uin 0oJiee cocesieid, OHa Morudaer ot
nepenacenenusi( puc. 116, ). B 11000i1 mycToi mo3uiyuu, y KOTOPOi pOBHO

TPpH COCCJia, B CICAYIOIICM IMTOKOJICHUU TTOABJISICTCA HOBAS KJIICTKA (pI/IC 1 16,

2).

X X | X X X
X[ X X x| X
X X
a o 8 2

Puc.116



992. «ITonbepu ximtouny. [lepea urparomum 4eThIpe 3arnepThie
nBepu. OTKPBITH BCE ABEPHU, paciiosiarasi 1eCAThIO KIII0UaMu, KX bl 13
KOTOPBIX MOXKET OTKPBITh HECKOJIBKO Bepeit. [Ipenocrasnsiercs 14
TMIOTIBITOK.

993. TpeOyeTcs BBECTH Kypcop B 001acTh 3KpaHa (HeOOIbIION
KpYT), PacloiiokeHHe KOTOPOTro HeM3BEeCTHO urpatoiemy. [lepensuxenue
Kypcopa COMPOBOXKAAETCS 3BYKOBBIM CUTHAIIOM: €CITH Kypcop
npuOIIKaeTcss K 00JacTH, TO 3BYK CTAHOBUTCSI BBIIIE; €CITU YAAJSETCS -
HUKE.

994. «Mopckoii 60it». Ha mose 10 10 mo3unuii CTOAT HEBHANMBIC
Bpakeckue kopadmu: 4 kopadsist mo 1 kieTke, 3 kopadias 1o 2 KIETKH, 2
Kopabiist 1o 3 kieTku, 1 kopabib B 4 knetku (puc. 117). Heo6xoaumo nopa-
3UTh KOXKIIYIO U3 KJIETOK Kopabmeil. [To3unnn yka3eIBaroTCsl pyCCKUMHU
oykBamu oT 4 110 K (o ctpokam) u riudpamu ot 1 g0 10 (1o cronbdiam).

Kondurypauus u nonoxxkenue kopadieil Ha mojie BBIOUPAIOTCS ¢ TOMOIIBIO



JaTdyuKa CJ'Iy‘l&ﬁHBIX yncel. Eciom kietka Kopa6n${ yragaHa Uurparomum

BCPHO, OHAa OTMCYACTCA KPECCTUKOM; B IIPOTHUBHOM CJIy4dac TOYKOM.

Puc. 117
995. «Moct». [lan MOCT ¢ apkamMu pa3Hoi mupuHsl (puc. 118), B
HIDKHEW CTPOKE 9KpaHa PaCIiOIOkKEH MU, KOTOPBIM MOKHO YIPABIISTh: M4
MOKHO TMTEpEMENIaTh 10 CTPOKE, OCTAHABINBATH B HY)KHOW TO3UIIH CTPOKH

H KaTUTb K MOCTY. Ouxn HaYUCIAOTCA, CCJIN MAY ITPOXOAUT YCPE3 apKy.

Puc. 118



996. «Coeti camonet». 1o skpaHy JIETAT BpaKECKUE CaAMOJICTHI.
Lenb - coutp ux. [IyckoBasi ycTaHOBKAa HaXOJUTCS B HIKHEH CTPOKE
sKkpaHa. [IyckoBy10 yCTaHOBKY MOKHO IE€pEMEILATh 110 CTPOKE BIIEPEN U
Hazal.

997. CocTaBUTb MporpaMMmy Jijisi 00ydeHus ycTHoMy cdety. Ha
Ka)KIOM IIIare JOJDKHBI MPeAiaratbes Yrucia U apudMeTuiecke 1eicTBus,
KOTOpBIE CJIeyeT BHIMOIHUTH HAJl STUMH YUCIIaMHU.

998. CocraBuTh IporpaMmy i 00y4eHus: NEPEBOY YHUCEN U3
JECSITUYHOM CUCTEMBbI CUMCIIEHUS B ABOMUYHYIO U 00paTHO. [Iporpamma
JOJIKHA MPeAiarath JecsITHUYHOE (IBOMYHOE) YHCII0, BHIOpAHHOE C
MOMOIIBIO AATYUKA CIIyYalHBIX YHCET, 00YyJaloInics ~-Ha3BaTh 3TO YHUCIIO B
JIBOMYHOM (IECATUYHOI) CUCTEME CUMCIICHUSI.

999. CocraBuTh IporpaMmy i 00y4eHus: NEPEBOY YHUCEN U3

I(BOH‘IHOﬁ CUCTCMBbI CHHUCJICHHA B BOCBMCPHUYHYIO U MCCTHAAUATCPUIHYIO U

00paTHO (CM. MPEABITYIIYIO 3314y ).



1000. CocTaBuTh MporpaMMy oOydeHHUs padoTe ¢ KJIaBUATYPOH.
[Tporpamma f0KHa BbIIaBaTh Ha KpaH OYKBBI, IIUQPHI, clioBa U (passbl,
KOTOpBIE CleyeT HaOpaTh Ha KIaBHATYpE.

1001. CocTaBuTh NporpaMmy, MOMOTAIOUIYIO B 3alIOMUHAHUH
uctopudeckux nat. [IporpamMma gomkHa mpeajgarate BOIpPOCHI,
KOHTPOJIMPYIOIIKE 3HaHUE AaT UCTOPUUYECKUX COOBITHI, Hampumep, «B
KakoM roay 6nuta Kynukosckas 6uta?» Eciu oTBET mpaBUIIbHBIN, JOKEH
OBITH MPEJUIOKEH cieaytouii Bormpoc. Eciu oTBeT He BepeH, mporpamma
MOJICKAXET MPAaBWIHHBIN OTBET, a MO3HEE TOBTOPHUT ATOT K€ BOMPOC €11
pas.

1002. CocTaBUTh IIpOrpaMmy JJIsl 3ay4UBaHUS CJIOB UHOCTPAHHOTO
a3bika. [IporpaMMa nomkHa mpeiaraTe CJI0Ba U3 HEKOTOPOTO CIIMCKA Ha

OJTHOM I3bIKE, 00YYaIOIIUICS - 1aTh IEPEBO ATOTO CJIOBA HA JPYToil A3bIK.



1003. CocTaBuTh NporpamMmmy st U3ydeHus co3pesnuil. [Iporpamma
JOJI’KHA CTPOUTH Ha DKpaHe N300pakeHHe CO3BE3A1sI, 00yUaroLuiics -
Ha3BaTh €ro.

1004. CocraBuTh nIporpaMmy Ui TPEHUPOBKHU namsATu. [Iporpamma
JTOJI’KHA BHICBETUTH Ha SKpaHEe HECKOJIBKO TOUYEK, UTPAIOIIHIL - yKa3aTh, B
KaKOM TMOPAJIKE 3TH TOUYKU ObUIH BhICBeUeHbI. KoopInHaThl TOuek
BBIOHPAIOTCS B IPOTpaMMe C MOMOIIBIO JaTYHKa CIYyYaiHbIX YHCEIL.

1005. CocraButh nporpaMmy, OMOTAIOIIYIO0 B U3yUYE€HUU
KOJICOAHUH MaTeMaTHYECKOTO MasiTHUKA. MasTHUK JOJDKEH JIBUTAThCS Ha
JKpaHe, CoBepIasi TapMOHUYECKHE KOoeOaHus, IEpro]l KOTOPBIX BBIOpaH ¢
MOMOIIBIO AaTYUKA CIIy4alHbIX yKcel. Mrparomuii JomKeH yKa3aTh JJIMHY
HUTH, HA KOTOPOM MO/ABEIICH MasiTHUK. OTBET CUNTACTCS MTPABUIIBHBIM,
eciu omnoOka He npesbimaet 10%.

1006. CocTaBUTh IIPOrpaMmy, MOMOTAIOIIYIO B U3YYEHUHU JIBUKEHUS

Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY ¢ HEKOTOPOU HavyaIbHOM



cKopocThio. Urpatomiuii, 3Hast pacCTOsIHUE OT YelloBeKa, OpOCaroIiero
KaMeHb, J0 JIYHKU U IIUPUHY JIYHKH, TOJDKEH 3a7aTh TaKHe 3HAUeHUs yriia
Q ¥ Ha4aJIbHOW CKOPOCTH Vv, 4TOOBI KaMEHb Momnal B 1yHKy. Ha skpane
JOJIKHBI U300pakaThbCsi MOBEPXHOCTH 3€MIIH, JIYHKA, KAMEHb U TPACKTOPHs
nojera kaMHs. PaccTosiHue OT yenoBeka, Opocaroiero KaMeHb, 10 JTyYHKH U
HMIMPUHY JTYHKH CJIeyeT BEIOUPATh ¢ TOMOIIBIO JaTUYMKA CITy9aiiHbIX YHCEIT.

1007. Hanucath mporpaMmy, UTPArOLIyI0 B «KPECTUKHU - HOJTUKI.

1008. Hanrcath maxmaTHYO MPOrpaMMYy, HTPAIOIIYIO 33 OSNbIX:

a) KopoJieM u (pep3eM MPOTUB KOPOJIS;

0) KOpoJeM U JBYMs JabsIMH IIPOTUB KOPOJIS.

1009. «100 criuuex». U3 kyuku, nepBoHayaabHO coaepskamieit 100
CIIUYEK, BOE UTPAIOIINUX TTOOUEPETHO OEPYT MO HECKOIBKO CIIUYEK: HE
MeHee 0JIHOU U He OoJiee AecsaTu. [IpourpeiBaeT B3sBILINA MTOCIEIHIOK0

CIIUYKY.



1010. B ycnoBue npeapiayiien 3a1aud BHOCUTCS U3MEHEHUE:
B3SIBIIMI [TOCJIETHIOIO CIIMYKY BHIUTPHIBACT.

1011. «¥Yranait uncino». OIUH U3 UTPAIOIIHUX 3ayMBIBACT YHUCIIO OT
1 no 1000, npyroii nbITaeTcs yraaath €ro 3a JAeCsTh BOIIPOCOB BUAA: BEPHO
JIM, YTO 33 TyMaHHOE YUCIJIO OO0JbIlIe TAaKOro-To uncia. Hamucarsb
IporpaMmy, UTParolIyIo 3a OTraquuKa.

1012. «<Hum». IMeroTcs Tpu Kydku criuek. J[Boe urparoniux mno
ouepean aenaroT xoabl. Kakaplil X0 3aK/II04aeTcs B TOM, YTO U3 OJHOM
KaKOM-TO Ky4KH OepeTcsi MPOU3BOJIbHOE HEHYJIEBOE YHCIIO CITUYCK.
BremrpeiBaet B3sBIINI TOCIETHIOI CIIUYKY.

1013. «I[3supmmA36. IMeroTcs nBe Ky4ku KaMHel. J[Boe
WTPAIOLIKX 110 OYEPEAU ACNAOT X0Abl. Kaxaplil X01 MOXKET COCTOATH B
OJIHOM U3 JIBYX:

1) 6epeTcst MpOU3BOIBHOE HEHYJIEBOE YHCIO KAMHEH U3 KaKOU-TO

OJHOMN KYYKH;



2) O6epeTcsi OJHOBPEMEHHO IO OJIMHAKOBOMY HEHYJIEBOMY YHCITY
KaMHEH 13 00enx Kydek.

BriurpsiBaet B3sBIMii mocneaHuit kamens. [lapa (a, b), rne au b -
KOJIMYECTBO KaMHEH B Ky4KaX MPH a < b, IBISIETCS MPOUTPHIIITHON, €CITH
YHUCJIO ¢ OKaHYMBAETCs B «PpuOOHauIneBOi» cucrteMe (cM. 3aaaqy 604)
YETHBIM YHCJIOM HYJICH, a YuCII0 b TIOTydaeTcs U3 ¢ MPUITHCHIBAHUEM CIIIe

OJIHOT'O HYJIA B KOHIIC.



§ 34. IlpeameThl U rPyNINbI NPEeAMETOB ¢ PUKCHPOBAHHBIMH
CBOMCTBAMM

1014. Macuueckum xeadpamom NOPsiAKA 1 HAZBIBAETCS KBaJApaTHAS
Tabauna pasmepa 7 X 71, COCTaBIeHHas U3 umcen 1,2, ..., n° TaK, 4TO CyMMEI
0 K&XJIOMY CTOJIOIY, Ka)X/I0¥ CTPOKE M KaKIOH M3 JIBYX JHaroHayei
paBHBI MeXTy co0oii. J/laHa 1eovYrcIeHHas KBaJpaTHas MaTpHUIla MOPsIKa
5; onpeneNuTh, SIBISETCS I OHA MATHYECKUM KBaJIPaTOM.

1015. Jlamunckum keadpamom NOPsIKA n HA3bIBAETCS KBaJpaTHAas
TabIuIa pa3Mepa 1 X n, Kakaas CTpoKa M KaKIbIH CTOIOEI KOTOPO
conepxur uncia 1, 2, ..., n. JlaHa nenovncieHHas KBajpaTHas MaTpuiia

nopsaakKa 5; OIIPCACINTD, ABJILCTCA JIX OHA JIATUHCKHUM KBAaJAPaTOM.

1016. /Tana neno4ucieHHas MaTpUIA |_Cll- ; Ji=1 , KaXKJIbIi

N3 j=1,,m
37eMeHT KoTopoit paseH 0, 1, 2 wnu 3. OnpeaenauTs KOJIUYEeCTBO YETBEPOK

a..,a

12 i1 > Qi 41> Aiyy 41 » B KOKITON KOTOPBIX BCE SICMCHTBI PA3JIMYHBL

ij+1°



1017. lansl nensle 4ucna da,, ..., a, . ONpenennTs, SBIsSeTCs JI1 9Ta

MIOCJIEIOBATEIBHOCTD MEPUOINIECKOH (T.€. MOXKET JIM OHA OBITH MOJTyYeHa
MOBTOPEHUSIMU HEKOTOPOW CBOEH HadaJIbHOM yacTH). M3 Bcex mepro 108
yKa3aTh HAaMEHbIINH.

1018. /{anbI AciicTBUTENBHBIEC YUCHA 4, ..., d, . HalTH caMblil

JUTMHHBIN OTPC30K ap ,a a JIaHHOM noCICaA0BaTCIbHOCTHU, 5JICMCHTBI

pt1> 5 p+m

KOTOPOTO YAOBJIETBOPAIOT COOTHOWIEHUAM a, <, >d,., <..>a

ptm*

1019. Jlansl nensle yucna 4....,d, . SIBIseTcs au nocie-
JOBAaTEIbHOCTb ,,...,d, NEPECTAHOBKOM uncen 1, ..., n?

1020. DneMeHT MaTpUIbl HA3BIBAETCS CEAJIOBOM TOUKOM, €CIIU OH
SIBIISIETCS] OJTHOBPEMEHHO HANMEHBIITUM B CBOCH CTPOKE U HAaMOOIBIIIUM B
cBoeM ctosiorie. J[ana nericTBUTENbHAS MaTpHIia pa3mepa S5 X 6. BBIsICHUTS,
UMEIOTCS JIM CEJIJIOBBIC TOYKH B TOW MATPHUIIE, U €CITH UMEIOTCS, TO YKa3aTh

MHAEKCHI OJHOU U3 HUX.



1021. M3BecTHa Urpa Ha MPUYMBIBAHHUE CJIOB, COCTOAIIMX U3 TEX
e OyKB, UTO U HEKOTOpoe (PUKCUPOBAHHOE CIIOBO - 0Opasel. Hanpumep, us
cioBa [TACKAJIb moxno nonyuuts cioBa JIAK, JIACKA, CKAJIA u T.4.
KpaTHbie BX0K1€HUS HEKOTOPOM OYKBBI B IOJIY4aEMOE CJI0BO
JIOTIYCKAIOTCS, €CIIU 3Ta OyKBa ¢ HEMEHbBIIIEH KPaTHOCTHIO BXOAUT B CJIOBO -
oOpaszern. [IycTb 1aHa mociaen0BaTeIbHOCTh CIIOB, Pa3/eIeHHbIX MPOOeIaMu.
[TpunsiB, 4TO MEPBOE CIOBO B MOCIEIOBATEIILHOCTH €CTh 00pa3ell, BIOpaTh
T€ U3 OCTaJbHBIX YWICHOB IMOCIEA0BATEIILHOCTH, KOTOPHIE MOTYT OBITh
NOJTy4eHbl U3 00paslia Mo yKa3aHHOMY BBIIIE IpaBUTy. MakcuManbHO
BO3MOXHYIO JUIMHY CJIOBA CUATATh paBHOM 15.

1022. Ha xBagpaTHOM JIKCTE KJIETUYATON Oymaru pazmepa 8 X 8
KJIETOK HAPUCOBAHO HECKOIBKO MPSIMOYTOJILHUKOB, KaXIbIN
MPSIMOYTOJIBHUK COCTOUT U3 KJIETOK, Pa3JIMUHbIC IPSIMOYTOJbHUKH HE
HAKJIaJBIBAIOTCS APYT Ha IpyTra U HE COMPUKACAIOTCs (CM. PUMeEp Ha pHC.

119). [lana nienounciaeHHas KBaJpaTHas MaTpUIa MOpsiaKa 8, B KOTOPOM



QJICMCHT paBCH 0, CCJIM COOTBCTCTBYIOIIAA KJICTKA IIPUHAIJIICIKUT KaKOMY-
0o MMPpAMOYIT'OJIbHUKY, U OTJIMYCH OT HYJISI B IPOTUBHOM CJiy4dac.

Onpenenuts YUCIIO NPSIMOYTOJIbHUKOB.

—

Puc. 119

a. .
1023. Jlana nenouncnennas marpuna |4, i=ln=lom

HpHMOYFOJ'IBHI/IKOM B 3TOH MaTpune 6y,Z[CM Ha3bIBaTh MHOKCCTBO BCCX

3JIEMEHTOB 4, ,

JUISL KOTOPBIX BBIMOJMHEHO 1S p<i<g<nl<r<j<s<m,
TAe p, g, r, S - HATYpaJbHbIC YHCIIA, 3aJAI0LIHE IPAMOYTOJIbHUK.

IInomanpio MMpAMOYTOJIbHUKA HAa30BEM YUCJIO 3JICMCHTOB B HCM.



Cpenu npsMOYTOJIbHUKOB MaTPHIIbI, COCTOSIIUX IIETTMKOM M3 HYJIeH, HallTn
TOT, KOTOPBI UMEET HauOOJIBIIYIO TUIOIATb.

1024. Jlana 1neno4rciieHHas: MaTpUlla pa3Mepa 1 X m , B KOTOPOu
MMEIOTCSI POBHO JIBa OJJMHAKOBBIX dJIeMeHTa. HaliTh MHIIEKCHI 3THX
AIIEMEHTOB.

1025. ITone maxMaTHOM TOCKH 3a7aeTcs Mapoi HaTypaJbHbIX
YHCEII: TIEPBOE YKa3bIBAaeT HOMEP BEPTUKAIH IIPH CUETE CIIeBa HAPaBo,
BTOpOE - HOMEpP TOPU30HTAIIN TIPH CYeTe CHU3Y BBepX. PaccraHoBKa Quryp
3aaeTcs TaKUM 00pa3oM, U4TO BHAYaje yKa3bIBAIOTCS MOJISA, HA KOTOPBIX
CTOSIT TIepeUnCIieHHbIE Oenble (PUTYpBI, 3aTEM - TIOJIsI, HA KOTOPBIX CTOSIT
HepeyrCIICHHBIC YepHBIE (PUTYPHI.

a) Ha nocke cTosT nBa dep3st. Yka3arh mosns, Ha KOTOPBIE MOXKET

noiTH OeIblil ep3b Tak, YTOOBI HE TIOMACTh MO yaap YepHOTo (ep3sl.



6) Y GenbIx Ha JOCKE OCTAJICS TOJIBKO KOPOJIb, Y YUEPHBIX - KOPOJIb,
KOHb, CJIOH. OXapakTepu30BaTh MOJ0KEHHE OEIIBIX ¢ MOMOILBIO CJIOB: MarT,
11ax, naT, OObIKHOBEHHAs! MTO3UIIMSL.

1026. «TectupoBanue koynekTuBay. IlycTs nenounciaeHHast
MaTpulla pasMepa 1 Xm COAEPKUT UH(POPMaLUIO 00 yueHHKaX HEKOTOPOTo
KJ1acca M3 71 4eJI0BEK: j-51 CTPOKa COACPKUT MHPOPMALIUIO O i-M yueHHKe. B
IIEPBOM CTOJIOLIE IPOCTABJIEH BO3PACT B roJjaX, BO BTOPOM - POCT B CM, B
TPEThEM - YCIIEBAEMOCTh (OKPYTJICHHBIN CpeqHUM 6amn) U T.4. YUeHHUK
Ha3bIBACTCS CPETHECTATUCTUYECKHIM 10 k-My napaMeTpy (YHHKAIBHBIM MO
k-my mapamMeTpy), €CIM Ha HEM JIOCTUTAeTCs MUHUMYM (MaKCHUMyM) MOJIYJIS
Pa3HOCTH CpPeTHEr0 apu(PMETHIECKOT0 YUCe U3 k-Io CTOJIONA U 3HAUYECHUS
k-ro mapameTpa 3TOro yuyeHHKa. Y UeHUK Ha3bIBA€TCsl CAMbIM YHUKAJIbHBIM
(camMbIM CpEeIHUM), €CITU OH YHUKAJICH (SIBJISIETCS CPEAHECTATUCTHUYECKUM)
110 caMoMy OO0JIBIIIOMY KOJIMYECTBY MapameTpoB. [1o MaTpuiie yka3aHHOTO

BH A OIIPCACIIUTD HOMEpPA YICHHUKOB:



a) CaMbIX YHUKAJIbHBIX;

0) caMbIX CpEIHUX;

B) CaAMBIX CPEIHUX CPEJN CAMBIX YHUKAIbHBIX;

T') CaMbIX YHUKAILHBIX CPEIU CAMBIX CPEIHHUX.

1027. ITpaBuiabHOE CKOOOYHOE BHIPAKEHHUE TIOTyJaETCS U3
HEKOTOPOT0 MaTeMaTUYECKOT0 BBIPAKEHHS, COACPIKAILETO KPYTIIble
CKOOKH, BRIYEPKHBAaHMEM BCEX 3HAKOB, KpOME KPYIJbIX ckoOok. Hampumep,
u3 BelpaxkeHusi a - b(c¢+2(x+y(z+1)))+a ( ¢+ x ) nomygaercs
npaBmibHOE ckoOouHOe BrIpaskeHue ((( ))) ( ). bomee Tounoe onmcanue
MHO>KECTBA MPAaBUIBHBIX CKOOOYHBIX BBIPAKEHU!

1) () - npaBuIbHOE CKOOOYHOE BHIPAKCHHUE;

2) ecnu P - mpaBWIIbHOE CKOOOYHOE BBIpa)keHue, 1o (P) -
NPaBUIBHOE CKOOOYHOE BHIPAKCHUE;

3) ecmu P u Q - nmpaBuiIbHBIE CKOOOYHBIC BBIpaXkeHUs, TO PQ -

IMpaBUJIBHOC CKOOOYHOE BBIPa’XCHHC.



]_IaHBI HaTypaJIbHOC YHCJIO 71 U TOCJICIOBATCIIbHOCTE CUMBOJIOB

Cyy -eey Cy, » KOKABIM U3 KOTOPBIX - KpyryIast CkoOKa. ONpenennTh, SBIIETCS

JH MOCIEN0BATENBHOCTD C,, ..., C,, TPABUIBHBIM CKOOOYHBIM BBIPAKEHUEM.



§ 35. Ilepe0op U ero cokpaieHue

1028. Jlanbl HaTypanbHbIEC YUCaA M, ), ..., d,. B
IIOCJIEIOBATENIBHOCTH 4, ..., d, BBIOPATh MOATOCIIEI0BATEILHOCTD
a;,d;, ..., a, (0<i <iy<.<i; <n)rakywo, 4r0 a, +..ta, =m.

Ecnu Takyro moamnocie10BaTeIbHOCTh BHIOpATh HEBO3MOXKHO, TO CJIEAYET
COOOIINUTE 00 STOM.

I[pu perieHnu 3TOM 3aa4u MOJIE3HO CIIEAYIOIIEe COOOpaKeHHE.
Yro0bI BEIOPATH MOAIOCIIEI0BATEIFHOCTD U3 MOCIIEI0BATEIBHOCTH
a, ..., , , HY’)KHO NP0 K&XKbI WICH d,, ..., d, , PSLINTh, IPUHUMACTCSI OH B
MO/IIIOCIIEI0BATEILHOCTD HWIIM HET. MOKET BO3HUKHYTH CJICIyIOIIast
CHUTYalHs: OTHOCHTEIIBHO YWICHOB 4, ..., d,( I < n ) IPUHATHI KAKAE-TO
pELICHMS, TIOCIIE ATOr0 OOHAPYKHUIOCH, UTO, KaK OBl MBI HA PAaCIIOPSKAJINCh

OCTaJIbHBIMHU 71 - I YICHAMH, HaM BCC PaBHO HC yAaCTCA MOJYYHUTH

nmoAmnocCJaCa10BaTC/IIbHOCTD, YAOBJICTBOPAIOUIYIO TIOCTABJICHHOMY YCJIOBHUIO



(HampuMep, €CITU CyMMa HECKOJIBKUX TOJIOKHUTEIBHBIX YKCes OOJIbIIIE /71, TO
HEBO3MOXXHO I00aBUTh K HUM €111 HECKOIBKO MOJIOKHUTEIBHBIX YHCEN TaK,
yTOoOBI CyMMa CTajia paBHa m). B 3ToM citydae MOXKHO cpa3zy UCKIIOUUTD U3
PacCCMOTpPEHHSI BCE MOANOCIIEIOBATEILHOCTH, TIEPBBIC WICHBI KOTOPBIX

BBI6paHBI us3 a,, ..., a; B COOTBCTCTBUH C IIPUHATBIMH PCHICHUIMU.

1029. [TonyunTs Bce pacCTaHOBKM 8 jaziell Ha IIaXMaTHOM JOCKE,
IpY KOTOPBIX HU OJTHA JIaJIbsi HE YTPOXKAET APYTou.

31ech MoIe3HO coo0pakeHue, aHATOTUYHOE TIPUBEICHHOMY B
npeablaymei 3agade. Eciau pacctaBieHsl 1aabu B § NEPBBIX BEPTUKAIAX ( i
< 8 ) 00HAPYKUIIOCH, UTO i- JaJIbs YTPOXKACT JAb€ B KAKOW-TO BEPTUKATIN
C MCHBIIMM HOMCPOM, TO MOKHO JaJICC HC 3aHUMATHCA TCMU
paccTaHOBKAaMHU JIaJIeH, KOTOPBIE MPEIIONIATAI0T TO KE CaMoe
PAcHOJI0KEHHE B MEPBBIX BEPTHKAIAX *).
*) Takoro poza cooOpakeHUsI OKa3bIBAIOTCS MOJIC3HBIMU U TP PEIICHUH

BCEX JATBHEHUINX 3a1a4 3TOro naparpada.



1030. /lano HatypanbHOE Yucio m. [lonyduTs m paccTaHOBOK 8
dep3eil Ha maxMaTHOM TOCKe, MPU KOTOPBIX HU OAHH U3 ep3eil He
yrpoxaet apyromy. Eciau m 6ombiie, ueM oOliiee 4uciio Takux
paccTaHOBOK, TO CJIEAYET MOJIYYUTh BCE PACCTAHOBKH.

1031. ITonyunTs BCce MepecTaHOBKU AJIEMEHTOB 1, ..., 6.

1032. ITonyuuTts Bce coueranus u3 10 snementos 1, ..., 10, mo 4
3JIEMEHTa B KaXKIOM.

1033. [Tonyuuts Bce pa3menieHus u3 9 sneMenTosB 1, ..., 9, mo 5
AJIEMEHTOB B KaXI[OM.

1034. ITonyunTs Bce noJiHble niepecTaHoBku 10 snemeHTos 1, ..., 10

(mepecTaHoOBKa p,, ..., p, DIEMEHTOB 1, ..., n Ha3bIBAETCs MIOJIHOM, €CIIU

p,Fiaai=1,..,n).



1035. Ykazate MapuipyT koHs. HaunHarommuiics Ha oqHOM
3a/IaHHOM T10JI€ IIaXMaTHOM IOCKU M OKAHYMBAIOLUICS Ha IPYTOM.
Hukaxoe mosie He TOJKHO BCTPEYAThCs B MapLIPYTE JBAXKIbI.

1036. JIabupuHT MOKET OBITH 33J1aH MaTPHUIICH COCTMHEHUH, B
KOTOPOM sl KaKI0H Maphl KOMHAT YKa3aHO, COSMHEHBI JIU OHU
KOpHUIIOpoM (cM. 3amauy 626). JlaHbl MaTpuiia COSAMHEHHH sl TaOUpUHTA

W3 7 KOMHAT 1 HoMepa KoMHaT i, j (1<i<nl < j<n). [locTpouth nyTh U3

KOMHAaTbl C HOMEPOM i B KOMHATy C HOMEPOM J.

1037. Jlana matpuiia CoeAMHEHUH HEKOTOPOU JTUHUH (CM. 337129y
626), coneprkameii 6 y370B. BBISICHUTD, CyIIECTBYET JIM 3aMKHYTBIN ITyTh,
COCTOSILNN U3 HEKOTOPBIX 3BEHbEB JIMHUH, KOTOPBIM MPOXOJIUT Yepe3
KaKIbIi U3 6 y3710B pOBHO OJ1MH pa3. Ecau Takoil myThk CyIIECTBYET, TO
IOCTPOUTH COOTBETCTBYIOILYIO €MY I1OCIIEI0BATENILHOCTh HOMEPOB Y3JIOB.
(st muHMM, 1300pakeHHON Ha puC. 33, MOCIeA0BAaTEILHOCTD y3JI0B OyIeT,

Hampumep, 1, 2, 3,4, 5,6.)



1038. Nmeetcs n ropooB. HekoTopbie U3 HUX COCTUHEHBI
JIOpOTaMH U3BECTHOM JTMHBI. Bes cucTema mopor 3ajana KBaapaTHON

MaTpHIIeH MOPSJIKA 1, DIIEMEHT d;; KOTOPOH paBeH HEKOTOPOMY

OTPULATEIIBHOMY YHCILY, €CJIM TOPOJ, I HE COCIUHEH HANPSMYIO I0POTOH C
rOpOJIOM j U PaBEH JUIMHE JOPOTU B IPOTUBHOM cityyae (i, =1, ..., n).

a) [Ins 1-ro roposna HaliTH KpaTyailline MapuIpyThl B OCTaJIbHbIE
ropoza.

6) B npeanonoxxenun, 4To KaxkJplii TOPOJL COEAUHEH HAMPSIMYIO
JIOPOTroi ¢ KayKIbIM, HATH KpaTyaliinii MaplpyT, HAUMHAIOIIUNCA B 1-M
ropoJie ¥ MPOXOASIUI Yepe3 BCe OCTalbHbIE TOPOAA.

1039. HaiiTu Takyio pacCTaHOBKY IATH dep3el Ha axMaTHOM
JIOCKE, PU KOTOPOH Kax10€e moJie OyaeT HaXOAUThCSA MO yIapoM OJHOTO

U3 HHUX.



1040. HaiiTu Takyro pacCTaHOBKY JIBEHA/IIIATH KOHEW Ha IIaXMaTHOMN
JIOCKE, TIPH KOTOPOH KaXK70€ 1oJie OyIeT HaXOAUThCS 0T yIapOM OJTHOTO
13 HUX.

1041. HaiiTu Takyio pacCTaHOBKY BOCHMU CJIOHOB Ha IIIaXMaTHOM
JIOCKE, TIPH KOTOPOH KaXK70€ 1moJie OyIeT HaXOAUThCS 0T yIapOM OJTHOTO
W3 HUX.

1042. B nagHOM IOCIIEN0BATEIHLHOCTH JEUCTBUTEILHBIX YUCET

Ay .oy Ay BBI6paTB BO3pAaCTArOUIYIO IMMOAIIOCICA0BATCIbHOCTD HauOOoIbIIEH

JUIAHBI.
1043. ITocTpouTs Bce MpaBHIIbHBIE CKOOOYHBIE BHIPAKEHUS (CM.
3agauy 1027) nnunel 10, T.€. T€, KOTOPHIE COAEPKAT MOS JIEBBIX U 1O 5
IPaBbIX KPYTJIBIX CKOOOK.
1044. VimeeTcs n mpeMeETOB, Beca KOTOPBIX PaBHbI 4, ..., d,, .

PaB,Z[eJ'II/ITB OTH IPCIAMCTHI Ha IBC I'PYIIIILI TAK, YTOOBI O6H_[I/Ie BC€Ca IBYX



rpynm ObLTM MaKCHMAJIBHO OJTM3KH.

1045. ITomy4uTs nocaen0BaTeNbHOCTD d,, ..., @, 1udp 0, 1,2, B

KOTOPOW HET CMEXHBIX OJMHAKOBBIX YYaCTKOB (HaIpuMep,
MOCJe0BaTENbHOCTD 2, 0, 1, 1, ... HE TOAUTCS, TaK KaK psAIOM
PacCIIOJIOKEHBI JIBa OJJMHAKOBBIX WieHa |; mocnegoBaTenbHOCTh 2, 1, 0, 1, 2,
1, 0, 1, Tak KaK psAAOM PACIONIOKEHBI JIBA OAUHAKOBBIX ydyacTka 2, 1,0, 1 u
T.J.).

1046. «3amaya o prok3ake». Imeercst m pa3auyHbIX TPEAMETOB,
M3BECTHBI BEC KAXOTO MPEIMETa U €ro CTOMMOCTh. OnpeIeuTh, KaKue
MPEeIMEThI HAJI0 TTOJIOKUTh B PIOK3aK, YTOOBI OOIIHIA BEC HE TPEBHIIIA
3aJJaHHOH TPaHMUIIBL, a 00IIast CTOMMOCTh ObUIa MaKCHMaJbHA. PemuTh 3Ty

3ajady AJIs m IIPEeIMETOB, BeECa KOTOPBIX B KWJIOTPAMMax paBHbL P, ..., D, ,

CTOUMOCTH - Cy, ..., C,, . Bec PIOK3aKa HC JOJI’KCH IIPCBLINIATD 50xr.



§ 36. HexoTopbie npueMbl IPOrpaMMHUPOBaHUs*)

*) 3agauum 3TOrO paszzaena npeaHazHaAYeHbI TEM, KTO XOUEeT AOMOJIHUTEIHHO
OBJIAJIETh HEKOTOPHIMU NMPUEMaMU, KOTOPHIE HCIIOIb3YIOTCSI B COBPEMEHHOM
IPOrpaMMUPOBAHUU HE MEHEE LIUPOKO, YEM, CKAXKEM, BIOKEHHBIC [IUKJIBI.
3710 npueMsl paboThl C pa3BUTHIMU HHGOPMAITMOHHBIMU CTPYKTYPAMHU:
JIMHEWHBIMU CIIMCKaMH U JIE€PEBbSIMU, a TAKKE MPUEMbI YIIPABICHUS
JUHAMHAYECKOU MaMSTBIO.

1047. ITpu nporpaMMUpPOBAHUH MPAKTUYECKUX 3a]1a4 4aCcTO
NPUXOJUTCA PabOTaTh ¢ PA3IMYHBIMU cicKaMmu. [Ipumepamu MoryT
CIIY’KUTh CIIMCOK YYEHUKOB 9a Kilacca, CHUCOK yYUTENEH, MPEernogaromux
auTeparypy Bo Bcex 10-X Kiiaccax MIKOJIbI, CHUCOK YYaCTHUKOB CIIOPTUBHOM
Urpsbl U T. 1. Ka)abIil 2JIEMEHT CIIMCKA COAEPKUT, KaK MPaBUII0, HECKOIBKO
nosie. HarpuMep, 371eMEHTHI CIIMCKA BBITYCKHUKOB ILKOJIBI MOTYT
BKJIIOUATh UMS U (PaMHIIMIO YUEHUKA, a TAK)KE €ro CpeJHuil 06asi mo

aTTCCTaTy.



[IpencraBienue cnuckoB B namsaTd OBM MoskeT ObITh OCHOBaHO Ha
II0CJIEI0BATEIbHOM U Ha CBA3aHHOM pacrpeieneHuu naMatu. [pu
MIOCJIEIOBATEILHOM pacIpeIeIeHUH 3JIEMEHTHI criicKa (OyaeM Takxke
Ha3bIBaTh UX y3JIaMHU) pa3MELIAIOTCs IOCIEI0BATENBHO, OJUH 32 IPYTHM.
[Tpu cBsi3aHHOM pacnpefeNeHUH NaMsITH MECTOIOI0KEHHUE KaXKI0TO
3JIEMEHTA 3apaHee HEU3BECTHO - OJIOK MaMsITH, KOTOPbIM OTBOAMTCS TS
pa3MeIeHHsI OTJICIBHOTO IEMEHTA, BBIACIACTCS U3 OHOM OosbIeit
00JIaCTH MaMSTH 110 CTICUATEHBIM aJITOpUTMaM (cM. 3agaay 1052).
[ToaTOoMy Bee y3ibl coepakaT o KpaiHel Mepe OAHO JOIOJHUTEIbHOE
0JIe - TOJIE CBSA3MU CO cieayromuM (puc. 120, a) uiam npeapl Iy y3aoM
(puc. 120, 6) (cm. Taxoke 3agaum 531 u 532).

Ha puc.120 FIRST - aT0 nepemeHHasl, yka3blBaroliasi Ha NEPBbII
y3ein B cnucke; LAST - nepeMenHas, yka3biBaroliasi Ha MOCJIEIHUN y3€l B

CIIUCKC; CTPCIIKA 0003HAYaIOT CBA3U MCIKAY y3J1aMU; NIL - 3sadenue mois



CBsI3H, TOBOPSIILIEE O TOM, YTO JAHHBIN y3€J He CBSI3aH HU C KAKUM JIPYTUM
y3710M (siBIIsIeTCs mocaeaHuM Ha puc. 120, a u nepBbiM Ha puc. 120, 6).

CBs13aHHOE pacrpeieieHue MaMsATH 00eCIeunBaeT CyIECTBEHHO
0oJiee BBICOKYIO THOKOCTB TP paboOTe CO CITUCKAMU, YeM
nocie0BaTeIbHOE paclpeiesieHIe, 3HAUNTENbHO YIPOoIIas BKIOYCHHE
HOBOT'O y3JIa B CIUCOK M UCKIIFOUEHHUE U3 HETO.

Haubonee yacto NCHOIB3YIOTCS CAEAYIOIINE BUIbI CBSI3aHHOTO
pacnpeneneHus namMmaTu (Janee, 1ol TEPMUHOM CHUCOK Mbl OyJieM
NOHMMATh KOHKPETHOE MPE/ICTABIEHHE COOTBETCTBYIOILEH
nH()OPMAITMOHHOH CTPYKTYpHI B TamMsiTh DBM Ha 0CHOBE CBSI3aHHOTO
pacrpeziesieHus: TaMsITH):

1) OnHOCBA3HBIE CIUCKHU, B KOTOPBIX KaX/IbIil 3JIEMEHT COAECPIKUT
10JIe CBSA3H JMOO0 CO CIETYIOUINM, JIUOO C MPEABIIYIIIM IEMEHTOM CIIHUCKa

(puc. 120).
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Puc. 120

2) OI[HOCBHBHBIG MUKIIMYICCKUC CIIMCKU, B KOTOPBIX HOCJ'ICI[HI/Iﬁ

3JIEMEHT COJICPKUT TOJIE CBSI3U C TIEPBHIM 371eMeHTOM (puc. 121) (cm.

FI“'? ER —a-[gj

Puc. 121

3amauay 545).




3) JIByCBSI3HBIE CIMCKH, B KOTOPBIX KaXKIbIH AJIEMEHT COJEPKUT

0JIE CBSI3U CO CIEAYIOIINM 3JIEMEHTOM U ¢ MpeabaymuM (puc. 122) (cm.

3aaauay 533).
FIRST . NIL
vl T TH-2T = AT 11—

Puc. 122

[Tpu paboTe ¢ TUHEIHBIMU CIUCKaMU TpeOyeTcs, Kak MPaBHIIo,
BBITIOJIHATH CJIEAYIONIKE oneparuu [34]:

1) IomyuuTs oCTym K k-My y31y CIMCKa, 9TOOBI TPOaHATU3UPOBATH
W/WITM U3MEHUTH COIEPKUMOE €ro ToJIeH.

2) Bxu1tounTh HOBBIN y3€7l HEMOCPEACTBEHHO Mepe k-M Y3JIOM.

3) UcknrounTs k-it y3er.

4) O6bennHNTh ABa (M OoJiee) cucKa B OJUH CIUCOK.

5) Pa3buts cincok Ha aBa (Wim 6oiee) CrucKa.



6) CnenaTh KOIHMIO CITUCKA.

7) OnpenenuTth YUCIO y3J10B B CITUCKE.

8) BBIMOJIHUTH COPTUPOBKY Y3JI0B CIUCKA M0 3HAYECHUSM HEKOTOPBIX
IOJIEH.

9) HaiiTu B criicke y3en ¢ 3aJaHHBIM 3HAY€HUEM HEKOTOPOTO MOJIS.

CocTaBuTh NpOIEAYPHI, peaIU3YIOIHe TePEUNCICHHbIE BBIIIE
onepaiuu 1) - 9) s paboThl ¢ OJHOCBSI3HBIMH, OJTHOCBSI3HBIMU
UKITNICCKIMH H JIBYCBSI3HBIMH CITHCKAMHU.

1048. OnHuM 13 HanboJIee YacTO BCTPEUAIOIINXCS BUIOB CIIHCKA
SBIISIETCS] CTEK-CIHUCOK, B KOTOPOM BCE€ BKIIIOUEHUS U UCKITIOUECHUS
3JIEMEHTOB JIETIAIOTCS TOJIBKO Ha OJHOM €T0 KOHIIE -BEpILUHE CTeKa (pHC.
123). Mexanusm (pyHKIIMOHUPOBAHUS CTEKA XOPOIIO OTPAKEH B APYTrOM €ro
Ha3BaHuH - ciucok tuma «LIFO» (last in first out) - «arocneaamm Boren -

MEPBBIM BBILLIEID).



[Tpu paboTe co CTEKOM MPEOoIaralTCsl IBE ONEPAIH: 3aHECEHHE
OYEPEHOTO JIEMEHTA B BEPIIMHY CTEKA U Y/IaJICHUE 3JICMCHTA,
Haxo4dg1merocsa B BEPUIMHE CTCKA. Tem camMbIM oncpanusa ygaJCHUA
9JIEMEHTA U3 CTEKa MOYKET OBITh IMPUMEHEHA TOJIBKO K DJIEMCHTY,
MIOMEIIEHHOMY B CTEK caMbIM TlocieHuM. U, ciemoBarenbHo, 1000
AJIEMEHT HE MOXKET OBITh yJIaJICH U3 CTEKa paHbIIIe, 4eM OyIyT yIalIeHbI BCE
AJIEMEHTBHI, TOMEIICHHBIEC B CTEK IOCIIE HETO.

CocTaBHTh TPOLEAYPHI, PEATH3YIOLIUE ONIEPAIH 3aHECCHHSI

9JICMCHTA B CTCK U YAAJICHHUA 3JICMCHTA U3 €ro BCPIINHBI.
Bepmmna
CTeKa

Hus
CcTeKa

Puc. 123



1049. Eute ogun u3 Hanbosee BaXKHBIX BUIOB CTPYKTYD,
BCTPEYAIOITUXCS B IPOrPAMMHUPOBAHUH, TIPEJICTABIISIOT COOO0H 1epeBbsl.
®opmainbHO AepeBo (puc. 124) onpenensieTcss Kak KOHEYHOE MHOXKECTBO 7,
COCTOSIIIEE U3 OJHOTO WK 0oJiee Y3JI0B TaKHX, YTO

1) uMeeTcs OUH y3€ell, Ha3bIBaeMbIli KOPHEM JICPEBa;

2) ocTanbHBIC Y316l (UCKIIIOYAst KOPEHb) coaeprkaTcs B m > 0

IIOIIAPHO HENEPECEKAIOIMXCA MHOXKECTBAX 1, ..., I, KaXkI0€ U3 KOTOPBIX

B CBOIO OYEPEb SABIACTCA IEPEBOM; IE€PEBbA 1, ..., I, HA3BIBAIOTCS

m
MO/1/IEPEBbSIMU JTAHHOTO KOPHS [34].

JlepeBbsi, Kak MpaBHUIIO, AAFOT XOPOIIIee MPEICTABICHUE O
CTPYKTYPHBIX OTHOIICHUSIX MEXIy JIEMEHTaMH JaHHBIX. Tak, Hanmpumep,
Ha puc. 125 mokasaHo nepeBo, npeacrasisitoniee hopmyny (AB + CD)/BC.

31eck BETBb, OTXOIAIIAS OT BEPIIUHBI BJICBO, IPEICTABIISICT

YUCINTCIIb I[pOGI/I, a BCTBb, OTXOIA1IasA BIIpaBoO, - €€ 3HAMCHATCJIb U T. 1.
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Emé onun nmpumep-pparmeHT nepesa (puc. 126), moka3bIBaroIIero
BO3MOXKHBIE XOJIbI TP UTPE B BOCEMb (3Ta HTPa aHAJIOTHYHA UTPE B
NSITHAIATh); UCXOIHAS | 1eJIeBasi TIO3UIIUU TIPUBEACHBI COOTBETCTBEHHO

Ha puc. 127, au 127, 6 [41].
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Hanee OyneM paccMaTpHBaTh TOJIBKO OMHApHBIE epeBbsi. buHapHOe
JIEPEBO OIpeeNseTcs Kak KOHEYHOE MHOXKECTBO Y3JI0B, KOTOpPOE JIN00

MyCTO, JIMOO COCTOUT U3 KOPHS M JIBYX OMHAPHBIX JIepeBbeB (puc. 128).



2[8]3 112]3
8 ® O
715 716 [5 (D) E

Puc. 127

._.
o))
N
~

Puc. 128

[Tpu paboTe ¢ APEBOBUIAHBIMU CTPYKTypaMu HarOoJIee YacTo
HPUXOAUTCS PEIIaTh 3a1a4y 00X0/1a JepeBa - TAKOTo MOCISI0BATEILHOTO
MPOXOXKICHHS 110 Y3J1aM JIepeBa, KOTAa KX/ IbIil y3e BCTPEYaeTcsi POBHO
onuH pa3. [[ist 06xoma GMHAPHOTO JIepeBa MOXKHO BOCTIONB30BATHCS OJTHUM
U3 TPEX CIIOCOOOB: MOXKHO MPOXOIUTH Y3JIbI B TPE(HUKCHOM MOPSIIKE, B

UH(PHUKCHOM TOPsIIKE U B Cy(PPHUKCHOM MOpsIKE.



[MpedukcHbI TOPsIOK 00X0/a AepeBa ONpeAesIeTCs B BUIC CIIHCKA
NPOXOJUMBIX Y3JI0B CIICAyIOINUM o0pazom. Eciin nepeBo He mycTo,
npeUKCHBINA MOPSIOK - 3TO

KOpPEHB JIePEBa;

Y3JIbI JICBOTO TIOJIEPEBa B IPE(UKCHOM MOPSIIKE;

Y3JIbI TIPABOTO MOJIEPEBa B MPEPUKCHOM TOPSIJIKE.

WHpUKCHBIN TOPSIIOK 00X0/1a IepeBa ONPENeNsIeTCs CISAYOINUM
obpazom. Ecnu nepeBo mycTo, criucok y3ioB myct. Eciau nepeBo He mycTo,
UHQPUKCHBIN TOPSIIIOK - 3TO

Y3JIbI JICBOTO TOJIepeBa B HHPHUKCHOM MOPSIIKE;

KOpPEHB JIEPEBa;

Y3JIbI TIPABOTO MOAIEPEBa B HHPHUKCHOM TOPSIKE.

CyddukcHbI TOpsSA0K 00X0/1a JepeBa OMPEACIIIeTCs CICTYIONUM
obpazom. Ecim gepeBo mycTo, Criucok y3I1oB myct. Eciu nepeBo He mycro,

cy(pbUKCHBIN MOPSAIOK - 3TO



Y3JIbI JIEBOTO MoJiepeBa B Cy(hHUKCHOM MOPSIKE;

y3JIbI PABOTO NojAepeBa B CyhHUKCHOM MOPSIKE;

KOPEHb JIEPEBA.

CocrtaBuTh mpoueaypbl 00X0/1a 3alaHHOT0 OMHAPHOTO JIepeBa B
npeUKCHOM, HHPUKCHOM U CYP(HUKCHOM TOPSIJIKE.

1050. CocTtaBuTh mponeaypy MOJICUETa YMcia y3JI0B 3a1aHHOTO
OMHApHOTO JIepeBa.

1051. JluctoM aepeBa Ha3bIBAE€TCsI BEPIIMHA, HE SIBIISIFOIIASICS
KOpPHEM HUKakoro nozjaepena. CocTaBUTh MPOLEAYpPY MOCUETa YnciIa
JUCTHEB 33JJAHHOT0 OMHAPHOTO JIepeBa.

1052. AnroputMamMu JUHAMHYECKOTO pACTIPEICICHUS TaMsITH
HA3bIBAIOT AJITOPUTMBI, TIO3BOJISIONINE BBIICSITH U OCBOOOXKIATh
pa3IUYHBIE 110 pa3Mepy OJIOKH MaMsTH, Oeps uX U3 OJHON OOIBIIOI
obnactu maMaTH. (31ech U Jlajee UCTIONb3YIOTCS TEPMHUHBI 010K B 001acmb,

0603Haqafoume COBOKYITHOCTb CMCIKHBIX AYCCK HaMHTI/I.)



Bynem cuurtaTh, 4TO BCsSl UMEIOIIAsACA CBOOOIHAS TAMSTh
Ipe/CTaBIeHa B BUJIE CIMCKA CBOOOIHBIX 0J0KOB. B HauanbHBIN MOMEHT B
CIHCKE TOJIBKO OAMH OJIOK, COJIEpIKAIIUi BCIO CBOOOAHYIO MamMsTh. Kaxprii
0JIOK COJIEPIKUT 3arojI0BOK C pa3MepaMu 0JIOKa U yKa3aTejeM Ha
cienyromuii 610k. Beinenenue cBo60AHOM naMATH 110 3apocy 4acTo
BBINOJIHAETCS TMO00 110 METOy «HauboJsee MOIXOASIIEro», T1M00 M0 METOLY
«IIEPBOTO MOAXOSIIEI 0.

Metox «Hanbosee MOAXOIAIIETO» 3aKIII0YaeTCsl B TOM, YTO CPEIn
BCeX 0JIOKOB, UMEIOIIUX pa3Mep, He MEHBIIHIA TpeOyeMoro, BEIOUpaeTcs
0JIOK ¢ HAUMEHBUINM pa3MepoM. MeTo1 «IIepBOTO MOIXOSIIEr0»
3aKJII0YAETCS B TOM, YTO BBIACICHUIO MTOJJIEKUT MEPBBIN B OPSIKE
POCMOTpA JIEMEHTOB CITUCKA OJIOK, pa3Mep KOTOPOTO HE MEHBIIIE
TpeOyeMoro.

Ecnu 6110k, BBIOpaHHBIN MO0 OJHOMY U3 ABYX YKa3aHHBIX METO/I0B

UMEET pa3Mep, MPEBBIIAIONINI YKa3aHHBIN MPU 3allpoce, OH PaCIIEIUIIeTCs



Ha J[Ba: TIEPBBIN OJIOK UMeeT TpeOyeMbIi pa3Mep U MPEAOCTABISETCS B
OTBET Ha 3aIpOC, BTOPOH OJIOK - OCTATOK - OCTACTCS B CITUCKE CBOOOTHOM
namsTu. [Ipu ocBoOOXIeHNN OJI0Ka CMEKHBIE OJIOKH CKIICHBAIOTCH.
Peanu3oBath mporenypy Ui BbIETIEHUS OJI0Ka CBOOOTHOM MaMsITH
3aJJaHHOTO pa3Mmepa (pe3ybTaToM PadOThI MPOIEIYPHI JOJDKHA OBITH -1,
eciu OJIOK TaKOTo pa3Mepa BBIACICH ObITh HE MOXKET) U MPOLEAYPY JJIs
OCBOOOXKICHHSI - IIOBTOPHOT'O BKITFOYCHUS B CIIUCOK CBOOOIHOM MaMsTH

0J10Ka, BBIJICJICHHOTO paHee.
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