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VeBa)Xxaemsbln yntatenb!

AaHHOe U3AaHUE SIBASETCSI 4aCThI0 Y4eOHO-MEeTOAUYECKOrO KOMII-
AeKTa o cnenuasbHOCcTIM 230113 « KoMnbioTepHEIe CUCTEME H KOMII-
Aekcui» u 230401 «MudopMamOHHEIEe CUCTEMEI (II0 OTPACAAIM)» YKPyHI-
HeHHoOH rpynnhsl cnenrassbHocTed 230000 «MrdopMaTUKa U BEIYUCAH-
TEeAbHasA TEXHUKA»,

YyeGHOe mocobue NMpepAHa3sHaYeHo AAS H3y4eHHs oflienpodeccuo-
HAABHOM AUCHUNAWHE «OCHOBHR AATOPUTMU3AIUY ¥ TPOTPaMMUPOBa-
HUSI»,

YaeOHO-MEeTOAHYECKHE KOMIIAEKTRI HOBOT'O IIOKOAGHUSI BKAIOYAIOT
TPAAHULIMOHHBEIE U MHHOBAIIMOHHEIE yueOHBIe MaTepHaAbl, MMO3BOASIO-
mue obecneyuTts U3ydyeHHe oOnieobpa3oBaTeABHEIX U o0mienpodgec-
CHOHAABHEIX AUCHUIIAMH H NPO(deCCHOHAABHHIX MOAyAeH. KarkApIH
KOMIIAEKT COAEP)KUT B cebe yueOHUKM U ydeOHuIe mocoOusi, CPEACTBa
o0y4eHUsI U KOHTPOASI, HEOOXOAMMEIE AASL OCBOEHHS O0uxX U npodgec-
CHUOHAABHEIX KOMIIETEHIMH, B TOM YHCAE U C yu4eTOoM TpeboBaHuil pabo-
TOAQTEAS.

YuyeOHbIe U3AAHUS AOIIOAHSIIOTCSI SAEKTPOHHEIMU O0Opa30BaTeAbHEI-
MH pecypcaMU. ODAEKTPOHHEIE PeCypChl COAEP’KAT TeOpPeTUYEeCKHe U
IPAaKTUYECKUEe MOAYAM C UHTEPAKTHBHLEIMU YIIPa)KHEHUSIMH U TPeHa-
JXepaMU, MyABTUMEAUMHEIe OOBEKTERI, CChIAKK Ha AOTIOAHUTEABHEIE Ma-
TEPHUAAH U pecypcCHl B VIHTepHeTe. B HUX BKAIOUEH TEpPMHHOAOTHYECKUM
CAOBAapPh U 3AEKTPOHHLIA JXyPHaA, B KOTOPOM (PUKCUPYIOTCSI OCHOBHEIE
IIapaMeTprl Y4eOHOro npouecca: BpeMsi paboThl, pe3yABTaT BEIIIOAHEe-
HUSI KOHTPOABHEIX U NPAKTUYECKUX 38AAHUN. DAEKTPOHHEIE PECYPCH
AETKO BCTPAUBAIOTC B y4€OHEIN POLIeCC ¥ MOTYT OBITH AAANITHPOBAHEI
K Pa3ANYHEIM YYeOHBIM MporpaMMa.

YueOHO-METOAUYECKH I KOMIAEKT pa3paboTan Ha ocHoBaHUH Depe-
PAaABHOTO TOCYAQPCTBEHHOIO O00pa3’0BaTEABHOT'O CTaHAAPTa CPEAHEro
IIpopeCCHOHAABHOTO OOpa30BaHUA C YUETOM €ro HpogHAS.



BeepeHne

HacTosuiee yueOHoe 11ocobue IBASETCS IIPUAOKEHHEM K YIeOHUKY
«OCHOBBI AaATOPUTMH3AIINH M IIPOrPaMMHPOBAHUA» U COCTaBASIET BMe-
cre ¢ HUM epuHBIM YMK., Ero copeprkanme obecrneymBaeT NpakTHYe-
CKyI0 paboTy nmo BceM pasperaM ydebGHoro Kypca. OCHOBHOe COAepiKa-
HHe KaK y4eOHMKA, TaK U IIpaKTUKyMa OPUEHTHPOBAHO Ha o0yuyeHHe
CTPYKTYPHOHM MEeTOAUKe ITporpaMMupoBaHus. [To3aToMy 1epBLie pa3je-
ARl NIpAKTUKyMa NpeAHA3HAYeHBI AASI OCBOEHUS IIpOrpaMMHPOBAHUSA
OCHOBHBIX QATOPUTMHYECKUX CTPYKTYP: AUHEHHON, BETBALIENCA U IIU-
KAUYECKOH, ¥ TaK)Xe CIOCOO0B COCTAaBACHMA IOAIporpaMm. I'TocaeAy-
IOIIUe PAasAeARl NOCBALIEHE! padoTe C pa3sHBIMU BUAAMH CTPYKTYP
AQHHEIX: MACCUBOB, CTPOK, 3amuceu, pariroB, MHOXECTB, AUHAMUYe-
CKHUX CTPYKTYP. CopeprkaHue pa3speroB «OOBLEKTHO-OpPUEeHTUPOBAHHOE
IIporpaMMupoBaHue» U «Bu3lyaAbHOe NpOrpaMMUpOBaHUE OKOHHOTI'O
UHTepdgerica» OpHEHTHPOBAHO Ha O3HAKOMUTEABHLEIM YpPOBEHb H3yde-
HUA AQHHEIX METOAUK pa3paboTKH NporpaMm.

Ba30BEIl y4eOHHUK IIpeAHa3HaYeH AASI U3YYeHHs NIpOorpaMMHpOBa-
HUsI Ha a3bIKe JTackaab u ero Mmopudukamuax. OAHAKO COAepKaHUe
IIpPAKTHKYMa WHBAPUAHTHO K U3y4YaeMOMY SI3BIKY IIPpOrpaMMUPOBAHUS
(3a UCKAIOYeHHeM TeMBl « MHO)XeCTBa», KOTOpbie UMEIOTCSI TOABKO B
ITackane). ITo3TOMY IIpAKTUKyM MOXXET HCIIOAB30BATLCA U IIpH H3yde-
HUM APYTHX IIPOLIEAYPHEIX S3BIKOB IPOrpaMMUPOBAHUS.

B HEeKOTOPHIX pa3jAeAax IIPAKTUKyMa 3aAaHUS KAACCU(PUIMPOBAHEI
10 2—3 yPOBHSM CAOKHOCTH. ITocrepuuii pasaer «BoablIne mpoexk-
TEI» COACP’KHUT 3aAaHMsI, KOTOPEIE MOTYT OLITHL IIPEAAOIKEHEL B 3aBEp-
IIIeHHe Kypca HauboAee TIOATOTOBACHHEIM yYalluMCs.



NINHEWHBLIE NPOrPAMMbI

(N ®OPMYIbi

BREIYMCAMTE 3HAYEHHS MO CACAYIOIIUM (POPMyAdM NPH AEHCTBH-
TEABHEIX 3HAaYEHHMAX BCeX NepeMeHHEIX:

b + Vb? + 4ac

—adc+b%
2a

1

sinx + COSY + i xv-
. '
COSX —siny

3+ert
1+ x2|y ~tg x|

In|cosx|

9. ,
In(1 + x?)

11. (1 + iz] —-12x2%y;

X
13, S98X + 16xcos(xy) - 2;
n—2x
15. 2ctg(3x) - I ;
+ < 12x2+7x -5
17. xInx + y J!{;
COSX — —
3

7 ln(y_m[x_ y ]

2 gR_ab—c;

cd cd

4 x+y Xxy-12
y+1 34+x’

x3 x°
X —-—4
0. 3 5

8. (1- tgx)'9* +cos(x - y);

X_._
g X2=7x+10
x?-8x+12'

14. 27* — cosx + sin(2xy);

7x

16. |x2 — x3]| - ;
x3 -15x

18. sinVx +1 -sinVx —-1:

)



2 g2 .
19, ex _ Y +12xy —3x ; 20. 1+sm~/x+l;
18y -1 cos(12y - 4)
Incosx
21. 2ctg(3x) - ; 22. ¥ —x-2+(1+x)%,
90x) In(1 + x2?) i1+x)
23. 3% - 4x + (y - /Ixl); 24, x —10sinx +|x* — x5|;
.2
25, x —10°* + cos(x - y); 26. 1+sin (x2+ Y) + X;
2+ix - x2 3
+ x2y
1 cos? x ax? +bx +c¢
27. cosz(sm—); 28. - Xyz +
z snx - dx® - f

(= MATEMATUHECKWUE SAQAYAN

1. BRIYMCANTE TepUMeTp U IIAOIIaAb MPSIMOYTOABHOTO TPEYTOABHU-
Ka II0 AAMHAM ABYX KaTeTOB a U b.

2. AaHbl KOOPAMHATEI TpeX BEpHIMH TPEYTOABHUKA (X, Vi), (X2 Va),
(x3, y3). Ha¥iTu ero riepuMeTp U IAOIIAAD.

3. BEIYUCAMTE AAUHY OKPY’)KHOCTH U IAOIIAAL Kpyra C 3aAaHHBIM
pPapuycoM R.

4, Havttu npousBepeHMe 1U(p 3aAaHHOTO YeTRIPEX3HAYHOI'0 YUCAA,

5. AaHH ABa wuchaa. Hantu cpepHee apudMetrudyeckoe KyOOB U
CpeAHee reoMeTpHUYeCKOe MOAYAE 3THX YHCeA.

6. BLIYMCANTE pacCTOAHUE MEXAY AByMS TOUKAMU C 3aAaHHBEIMH KO-
OPAMHATAMH (Xy, 1) H (X3, ¥2).

7. AaHBI ABa A€HCTBUTEABHBIX YUCAA X U ¥. BRIYUCAUTE UX CyMMYy,
Pa3HOCTB, IPOU3BEACHUE U YaCTHOe.

8. AaHa AAuMHa pebOpa KyGa. Hanttu maomaau rpaHy, IIOAHOM IO-
BEePXHOCTH U 00BEM 3TOrO Kyba.

9. AaHa AAMHA CTOPOHBEI PAaBHOCTOPOHHEI'O TPeyroAbHuUKa. Hawtu
IINOIIaAL 3TOT'O TPEYTOABHUKA, €Tr0 BHICOTY, PAaAMYCH BIIMCAHHON U
OIMMCAHHOM OKPY>KHOCTEeH,

10. M3BecTHa AAMHA OKPY)KHOCTU. HaMiTu nmAOIIapAb Kpyra, OrpaHu-
YeHHOTO 3TON OKPY’KHOCTEIO.

11. Ha#Tu nAoIlaAb KOABLIA, BHYTPEHHUM PaAMYC KOTOPOT'O PaBeH I,
a BHEIIHUW — 3aAaHHOMY YUCAY R (R > 1).
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12. TpeyroAbHUK 3aAaH 3HAUEHHSIMH YTAOB U PaAMyCOM ONUCAHHOM
OKpPY>XKHOCTU. HalAiTu AAMHEI CTOPOH 3TOTO TPEYTrOAbHUKA.

13. HaiiTu niAOIIaAb PaBHOOEAPEHHON Tpaneluyu C OCHOBAHUSIMU d
u b u yrAoM o npu GOABIIIEM OCHOBAHUM d.

14. BRIYMCAMTE KOPHU KBAaAPATHOTO YPaBHEHUs ax’+ bx + ¢ =0 ¢ 3a-
AQHHEIMH KO3(dPHUIIMEeHTaMH a, b U ¢, eCAH NPEeAIoAaraeTcs, 4ro a # 0
U YTO AUCKPHMUHAHT YPaBHEHUS HEOTPULIATEABHBIMH,

15. AaHO AeNCTBUTEABHOE YUCAO X. VICITOAB3Yyss MUHUMAABHOE YUC-
A0 apu@dMeTHUYECKUX Ollepanuil (TOABKO YMHOKEeHUEe, CAOJKEeHHEe H BhI-
YUTaHHUe), BRIUUCAHTD 3HaueHHe 2x* - 3x° + 4x* — 5x + 6.

16. AaHO YUCAO X. BRIUMCAUTE 3HayeHud —-2x + 3x2 -4x°u 1 + 2x +
+ 3x% + 4x°, UICNIOAB3YS MUHMMAABHOE YMCAO ONMEpPAaLIHiA.

17. HaiITu IAOIIAAL TPEYrOABHUKA CO CTOPOHAMH d U b M yrAoM
MEXXAY HUMH Y.

18. AaHo aucao a. MicmoAab3yst TOABKO YMHOXEHUE, IIOAYyYUTh 3Ha-
YeHUS.

a) d® 3a Tpu omepanuy;

6) a'° 3a yeTHIpe omeparuy;

B) a* 3a ABe omepanuy;

r) a® 3a Tpu onmeparuu;

A) a® 3a geThIpe omepanuu;

e) a'® 3a maTe onepanui;

X) a'® 3a mATH OMepaIuiL;

3) a?! 3a mecTs onepanuii;

1) a?® 3a mecTs omepanuis;

K) @ 3a mecTts omepanuii;

A) @’ 3a yeThIpe onepanumu.

19. BriBeCTH Ha HKpaH IIepBhHIe YeThIpe CTeNeHH YUCAA T.

20. HaiiTu cyMMy YA€HOB apU(pPMeTHYeCKOU NPOrpecCHH, €CAM HU3-
BECTHEI €€ II€PBLIN YAE€H, 3HAMEHATEeAb U YMCAO YACHOB NNPOTIPECCHU.

21. Haittu (B papHMaHax u rpapycax) BCe YTARI TPEYTOABHHKA CO CTO-
pOHaMHu q, b, c.

22. I'lepeBecTu papHaHHYIO MEpPY yTAa B IPaAyChl, MUHYTEI H CEeKyH-
ABl. Peluth OOpaTHYIO 3apa4y.

23. Tpu pe3ucropa R1, R2, R3 coeaAuHeHE napasireavHo. Haittu co-
NPOTUBA€HUE CoepnHeHUs. PemuTs 06paTHYIO 3apady: IO U3BECTHOMY
o01ieMy CONpPOTHUBACHHIO COEAMHEHHUS M ABYM H3 TpeX COIpPOTHBAe-
HUMN PEe3UCTOPOB, HAUTU TPETEE.

24. BEIUMCAMTD IyTh, IPOMACHHEIA AOAKOM, €CAM ee CKOPOCTh IO
03epy B CTOsTYEH BOAE — VU [KM/4], CKOPOCTE TeUEeHUS peKH — vy [KM/ 4],
BpeMsi ABH)KEHUA o o3epy — {; [4], a BpeMsa ABMJKeHUsI IPOTUB Teye-
HUA pexku — i, [4).
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25. Tekyniee nmokasaHue SA€KTPOHHEIX 4acoB m 4acoB (0 < m < 23},
n MUHYT (0 < n £ 59), k cekyHA (0 < k < 59). HaittH, Kakoe BpeMs OyAyT
NMOKAa3kIBaTh YacCkl Yepe3 p YaCOB ¢ MUHYT I CEKYHA.

26. BEIYMCAKUTEL BEICOTHI TPEYTOABHHKA CO CTOPOHAaMU a, b, c.

27. BeIYMCANTE OOBEMEI IHAMHAPA U KOHYCQ, UMEIOMUX OAMHAKO-
BYIO BRICOTY H 1 OAMHAKOBEIM papAHyC OCHOBaHUA R.

28. BeecTu Ar000# CUMBOA, OIIPEACAHTD €r0 NOPSAAKOBHINM HOMEp U
YKa3aTh €r0 NPEABIAYIIUHN U ITOCACAYIOIMUN CUMBOAHI.

29. AaHa BeAMUYMHAa A, BhIpaskawimas o6beM nHpopManuu B Oan-
TaX. IlepeBectu A B 60A€e KpYIIHEIE €AMHUNE H3MepeHus HHPOpMa-
51%0%0

30. AaHEl HarypaAbHEIe YucAa M u N. BriBecTtu crapinyio nudpy
APOOHOM 4aCTH ¥ MAAAIIYIO U@PPY LeAOH yacTu yucaa M/N.

31. AaHoO HaTypaAbHOE YHCAO T, mpeACTaBAsIIoNniee COO0H AAMTEADL-
HOCTB IIPOIIIEAILIErO BPEMEHH B CeKYHAAX. BRIBeCTH 3TO 3HaUeHHUe AAU-
TEABHOCTH B 4Yacax, MUHYTaX U CeKyHAAX B cAaeAayromen ¢opme: HH 4
MM MuH SS c.

32. AaHO AeMCTBUTEeALHOEe YUMCAO R Bupa nnn.ddd (mo tpu mud-
POBHIX pa3pspa B ApoOHOM u 1jeAoM dacTsax). IToMeHATH MeCcTaMH
APOOHYIO U IIEAYIO YaCTH 3TOr0 YHCAA U BLEIBECTU HOBOE€ IIOAy4YEeH-
HO€ 4YHCAO.

33. AaHHI ABa BeKTopa ¢ KoopAamHaTtamu (X, Y, Z)) u (X, Y3, Z,)).
OnpeAeAHuTh YTOA MEXAY 3THMU BEKTOPaMH.

34. BRIYMCANTH NAOHIAADL M IIepUMETp NMPaBHALHOTO N-YrOABHUKA,
ONMHCAHHOTO OKOAO OKPYKHOCTH C papnycoM R (N — mneaoro TUmna,
R — BemeCTBEHHOTO TUIIA).

35. OnpeaeAnTb, BO CKOABKO pa3 IMAOIAAL Kpyra C papAuycoM R
OOAbIIIEe MAOLIAAN CEIMEHTa, OTCEYeHHOrO XOPAOM AAMHOM Q.

36. HaiTi 9aCTHOE OT AGA€HUS IIPOM3BEACHHN YETHLIX U HEUYETHEIX
AP YeThIPEeX3HAYHOI'O YHUCAA.

37. AaH BEKTOp C KOOpAMHATaMH (X, ¥, z). HaliTu yrAH HaKAOHA 3TO-
IO BEKTOpPa K KOOPAMHATHBIM OCSIM.

38. Harttu nAomaab Kpyra, BIHCAHHOTO B TPEYTOABHHK C 3aAaHHEI-
MH CTOPOHaMH.

39. OKpY>RHOCTB BIIUCAHA B KBAAPAT C 3aAaHHOM NMAOIIaARI0. HauiTi
[IAOIIaAL KBAAPATa, BOUCAHHOTO B 3TY OKPY)KHOCTB. ONpeAeAHTh, BO
CKOABKO pa3 MMAOIIaAb BIMCAHHOrO KBaApaTa MeHbIIIe IIAOIIAAK 3aAaH-
HOI'O KBaAparTa.

40. IlpeacTaBUTH KOMIIAGKCHOE 4YHCAO A + Bi (A, B — BellleCTBeH-
HEI€ YHCAQ) B TPUTOHOMETPHUYeCKOH ¢opme.

41. TpeyroAbHHK 33AaH 3HaYEHHUSIMH YTAOB U PAAHMYCOM BIMCAaHHOM
OKPY’KHOCTH. HalIT! CTOpPOHEI 3TOrO TPEYrOABHHKA.

8



C

Puc. 1. MNpaMoyronsHbin Tpeyrons- Puc. 2. TpeyronbHuk
HUK

42. C Hayara CYTOK 4acOBas CTPEAKA INMOBEPHYAACH Ha y IPaAyCcoOB
(0 £ y < 360, y — BemjecTBeHHOE YUCAO). OIIpPEAEAHTh YHCAO MOAHKIX
YacCOB U NMOAHBIX MHUHYT, NPOLIGAUINX C HaYara cyToK. ChopMyAamupo-
BaTh U pemuTh OOpaTHYIO 3aAavy.

43. AaHa BeAHMYHHA BHUAAQ 4, b(C), rAe @ — 11eAast YacTh BelleCTBeH-
HOT'O YHCAQ; b — HadYaAao APOOHOM YacTH YHCA4Q, ¢ — MepuoA. IToay-
YUTH 3TO YHCAO B BUAE OORIKHOBEHHOM ApOoOU BHMAA m/n, TAe m — 4HC-
AHTEAb, N — 3HAaMEHAaTEeAb.

44, BEIMUCAWTD OAOIIaAb ITOAHOM IIOBEPXHOCTH TPEYTOABLHOM ITHpa-
MHAH C 3aAaHHBIMU pebpaMu.

45. AaH NpaMOYTOABHEIN TPEYTOABHUK ABC (puc. 1), AAst KOTOpPOTO
onpeAeAreH HaOOp XapaKTepHEIX [IapaMeTpoB: 4, b, ¢ — CTOPOHHI Tpe-
YTOABLHHUKA; YTOA ¥ = 90° a, B — OCTpEIe YTAR TPEYTrOABHUKA (B I'PaAy-
cax); h — BHICOTa, ONIyUIEHHAasA Ha I'MIIOTEHY3y C; S — IAOLIaAb; P —
nepuMeTtp. [To ABYM CAEAYIOMIUM 33AAHHEIM NNapaMeTpaM BEIYMCAHTH
BCE€ OCTAAbHEIE!

aja,b; 6)a,c; B ah 1)ba AhB e€)cB.

46. AaH NPOU3BOABHEIM TPEYroABHUK ABC (puc. 2), AAsL KOTOPOTI'o
orpeAeAeH HaOop xapaKTepHEIX napaMerpoB: ¢, b, ¢ — CTOPOHH
rPEYTOABHHUKA; O, B, Y — YT'AB TPEYTOABHUKA (B rpapycax); h — BHI-
~OTa, ONyIleHHas Ha CTOPOHY C; S — mAomaAb; P — mepumerp. [lo
rPeEM CACAYIOLIMM 3aAAaHHBIM IIapaMeTpaM BBEIYUCAHUTH BCE OCTAAb-
Jple:

a) a, b, ¢ 6) a, b, v; B) C, o, B
r) h, ¢, b; A) h, ¢, o, e) S h, b,
Xx) S, h, a; 3) q b, h; u) q, b, S;
K) a, b, P, A) @, h, a; M) a, h, v,
H) S C o) h, a, B; ) h, a, v.
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(Al JIOFTNMYECKWE BbIPAXXEHUA

CocTaBHUTh NpOrpaMMEI, IIeYaTaloiie 3HaueHUe True, eCAH CAeAy-
IoLIMe YKa3saHHbIe BRICKAa3hIBAHUSA SIBASIOTCS UCTUHHBEIMH, H 3HaYeHHe
False — B mpOTHBHOM CAydae.

1. CymMa ABYX HnepBHIX HU(DP 3aAaHHOrO YETHIPEX3HAYHOI'O YHUCAA
PaBHAa CyMMe ABYX €ro IOCACAHUX LUdp.

2. CymMa nudp 3aAaHHOTO TpeX3HavyHOro ducaa N sgBAseTCs 4eT-
HBIM YHCAOM,

3. Touka ¢ KOOpAWHATaMM (X, Y} IPHUHAAAEKUT YAaCTH IIAOCKOCTH,
AEJKaler MEXAY NPAMBIMH X =M U X = N (m < nj.

4. KBappaT 3apaHHOI'O TPEX3HAYHOro 4YMCAa paBeH Ky0y CyMME
oU@p 3TOro YHUCAA.

5. [leroe uncao N ABASIEeTCSI YETHBLIM ABYX3HAYHBEIM YHCAOM.

6. TPEYTOABHHK CO CTOPOHAMH (, D, ¢ ABASI€TCA PaBHOCTOPOHHHUM.

7. TpeyroABHUK CO CTOPOHAMH (, D, ¢ ABASI€TCS paBHOOEADEHHEIM.

8. Cpear uncea a, b, ¢ ecTh X0t OLI OAHA ITapa B3aUMHO NMPOTHBO-
IIOAOJKHBIX YUCEA.

9. Uncaa a ¥ b BEIpa)XaloT AAUHBL KATETOB OAHOTO IIPSIMOYTOABHOTO
TPEYTOABHHUKA, a ¢ © d — APYTOro. OTH TPEYTOALHUKH SIBASIOTCS IO-
AOOHBIMH.

10. AaHEI TP CTOPOHEI OAHOT'O TPEYT'OABHUKA U TPH CTOPOHEI APYTO-
I'0. OTH TPEYTOABHHUKH PaBHOBEAUKHUE, T. €. UMEIOT paBHbBIe IAOLIAAH.

11. 3apaHHaa TpOiKa HATYPAABHBIX YHCEA 4, b, ¢ SBASIETCA TPOMKOMN
IMudaropa, T.e. ¢ = a® + b2,

12. Bce uudpHl 3aAaHHOIO YeThIPEX3HAYHOro YHucAa N pasAHYHEL.

13. 3apaHHEIE YHCAA X, ¥ SBASIOTCA KOOPAWHATaMH TOYKH, AesKallel
B ITIepBO¥ KOOPAMHATHOH YeTBEpPTH.

14. KoopAMHATEI A€BOH BEpXHEN M NIpaBOH HMJ)XKHEN BEpPIIUH Nps-
MOYTOABHHUKA (X;, ¥y} H (X3, Y3). Touka A(X, y) IPHHAAAEKHUT NPAMO-
YTOABHUKY.

15. HucCAO ¢ ABASIETCS CPEAHHM apHu(pPMETHYEeCKHM YHUCEA d U b.

16. HaTypaArbHOe 4HCcAO N SIBASIETCA TOYHEIM KBAaAPATOM.

17. LInpul 3aAaHHOrO YeThIpeX3HaYHoro Yucaa N o6pa3yioT CTpo-
I'0O BO3pacCTalol[yIO IIOCACAOBATEABHOCTb.

18. LIudpel 3aAaHHOrO TPEX3HAUYHOI'o YHMCAd N SABASAIOTCS YA€HAMH
apUPMeTHIeCKOH IIPOrpeCcCUH.

19. [Iudpsl 3a8AaHHOIO TPEX3HAYHOI'O YHUCAd N ABASIOTCH YACHAMU
reoMeTpHU4YEeCcKOM NMpPOrpecCHH.

20. 3apaHHEIE YHCAA C U d ABASIIOTCS COOTBETCTBEHHO KBAaApPaTOM H
KyOOM YHCAA Q.
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21. IIlucppa M BXOAUT B AECATUYHYIO 3aIIUCH YETHIPEX3HAYHOI'O YHC-
Aa N.

22. 3apaHHOe YeThIpeX3HavyHoe YHCAO YMTAeTCs OAMHAKOBO CAeBa
HaIpaBO M CIIpaBa HAAEBO.

23. lllaxMaTHEIN KOHB 3a OAMH XOA MOJKET IIepeMeCTHTECA C OAHOT'O
338AAHHOT'O IIOAS Ha APYTO€, €CAM KakKAOe IIOAEe 3aAaHO AByMS KOOPAHU-
HaTaMM — IIeABIMH YMCAaMHU OT 1 A0 8.

24. B 3apAaHHOM HATYPaALHOM TpeX3HauHOM YHucAe N UMeeTcs deT-
Hada Iudpa.

25. CymMa Kakux-An00 ABYX IU(Mpp 3aAaHHOTO TPeX3HAaYHOro HaTy-
paabHOro yucAa N paBHa TpeThel Ludpe.

26. 3apaHHOE YHCAO N SBASIETCSI CTENIeHbIO YHCAA d, €CAH ITOKa3a-
TeAb CTelleHM MOXKeT HaXOAUTLCA B AMana3soHe oT 0 A0 4.

27. CymmMa 1udp 33AaHHOTO YeThIPeX3HAaYHOI'o YHcAa N IIpeBOCXo-
AUT IPOU3BeAeHUue HU@P 3TOro JXe YHucAa Ha 1.

28. Cymma ABYX HOCAEAHUX IHQP 33aAAHHOrO TPEX3HAYHOro 4ucC-
Aa N meHblIe 3apaHHOrO K, a nepBad 1ugpa 6oaslie 3.

29. 3apaHHOe HATypaAbHOe 4YMCAO N SABASIETCS ABYX3HAYHEIM H
KpaTHO K.

30. CymMa ABYX HepBHIX IUPP 3aAAHHOI'O YeTHIPEX3HAYHOro UHC-
Ad N paBHA MPOM3BEACHHIO ABYX IIOCAEAHUX.

31. OrpunareapHOe HeAoe YUCAO X AeanTcs Ha K 6e3 octraTKa.

32. CpeaH 3apaHHHIX IeABIX uMceA A, B, C, D ects x0Ts GHI ABa UeT-
HBIX.

33. ITpAMOYTOALHUK C U3MepeHHAMH A, B nopo6eH MpsiMOYTOABHU-
Ky C COOTBETCTBYIOIIMMH u3MepeHuamu C, D.

34. ApoGr A/B ABAsSIeTCA IPAaBHUABHOM, €CAH A, B — 11eARIe YMCAa.

35. lllaxmMaTHasA AAABS 3@ OAHH XOA MOJKET IEPEMECTHUTHCA C OAHOTO
33AQHHOTO MOASL HAa APYTOe, eCAM KaKAOe MOAe 33AaHO AByMS KOOPAH-
HaTaMH — IJeARIMH YHCAAMH OT 1 A0 8.

36. I'paduk pyHKUuHE y = ax’ + bx + ¢ IIPOXOAUT depe3 3aAAHHYIO
TOYKY C KOOpAMHATaMH (m, nj.

37. Beanunna d sBAsieTCI KOpPHEM TOABKO OAHOTO M3 YpaBHeHUH
ax’+ bx+c=0umx+n=0.

38. Cpean rnepBHIX Tpex Hudp ApoO6HO#M YacTH BelleCTBEeHHOTO YHC-
AQ eCThb HYAB.

39. Cpeau mepBHIX TpeX HUDP IIeAOH YacCTH BEIeCTBEHHOro YHuCAa
€CTh HYAB.

40. AaHO HaTypaAbHOE YHCAO N — HEeKOTOPHIM I'OA. DTOT I'OA SIBAS-
€TCSI BUCOKOCHEIM.

41, AaHO HaTypaAbHOE YHUCAO N — HEKOTOPHIH I'OA. DTOT r'oa SIBAS-
€TCA HeBUCOKOCHEIM.

11



42, 3apaHHOE HaTypaAbHOe YUCAO N He ABASETCSI AByX3HAaYHBIM.

43. TouKa ¢ KOOpAMHATaMH (X, y) HE A€XKUT HX Ha OAHOH U3 KOOpAHU-
HATHHIX OCeH.

44, AaHo HarypaabHOe yucAO0 N (N < 32). ABouuHasa 3alucCh 3TOrO
YHCAA COCTOHMT M3 OAHHUX €ANHHII.

45. TIhomaas NpAMOYTOABHHKA C U3MEPEeHUSIMHU A, B He npeBHIIIaeT
ILAOII[AAH TPAMOYTOABHHKA ¢ u3mMeperusmu C, D.

46. IllaxMaTHBINA CAOH 3a OAMH XOA MOJKET IIePEeMECTHTECA C OAHOTO
3aAQHHOT'O ITIOASI Ha APYTO€, €CAM Ka’KAOe ITOA€ 3aAaHO ABYMS KOOpPAH-
HaTaMHU — IIeABIMH YHCAAMHU OT 1 A0 8.

47. lllaxMaTHHH (pep3b 3a OAUH XOA MOJKET NepeMeCTHTLECA C OAHO-
I'O 3aAAHHOTO IIOAS Ha APYTO€, eCAM Ka)KAO€e ITIOAe 3aAaHO ABYyMs KOOp-
AHHATaMH — IIeABIMH 4HucAaMM OT 1 A0 8.

48. IllaxMaTHEI}I KOPOABL 3a OAMH XOA MOJXXET IepeMeCTHTHCS C
OAHOI'O 3aA@HHOTO IOASI Ha APYTOe, €CAM KajKAO€e ITIOAe 3aAaHO AByMH
KOOpAMHATaMH — IIeABIMH YUCAAMHM OT 1 A0 8.

49. Cpeal IepBHIX Tpex M(pp ApoOHOM YaCTH MOAOJKHTEABHOTO Be-
IIECTBEHHOT'O YHCAA €CTh HYAb.

50. Tpex3HauHOe YHMCAO KpaTHO BTOpOM Iudpe.

51. Touka ¢ KOOpAHMHATAMH (X, y) IPHMHAAAEKHUT YaCTH TAOCKOCTH,
AeXXame MeXXAy OpAMEIMU Y =mH Y =N (m < n).

52. TOABKO OAHO M3 YHCeA d, b, ¢ KpaTHO 3aAaHHOMY K.

53. 3aAaHHHY CUMBOA SIBASIETCSI PYCCKON GYKBOM.

54. 3apaHHHY CUMBOA SIBASIeTCS IIH(PPOH.

55. 3apaHHHEIN CHMBOA He SIBASIETCS AQTHHCKOH OYKBO.

56. TOABKO OAMH M3 ABYX BBEAEHHBIX CHMBOAOB He SIBASIETCA IMQ-
poOH.

57. ABa BBEAGHHLIX CHUMBOAA He SABASIIOTCS ITOCAEAOBATEABHO pac-
IMIOAOJKEHHBIMH B KOAOBO# TabAHIIe.

58. BBeAeHHEIE YHCAO ¥ CHMBOA O003HAYarOT OAHY U Ty JKe LH(pYy.

59. I'lepBrie ABe mudps B APOGHON YaCTH 3aAAHHOTI'O BellleCTBeH-
HOT'O YHCAA COBIIAAAIOT C 3aIMCBLIO 3aAAHHOI'O IEeAOro YHCAA.

60. 3apaHE KOOPDAVWHATEI TPeX TOYEeK IMAOCKOCTHU. JTH TOYKHM He Ae-
JXaT Ha OAHOM IpSAMOH.

61. 3apaHHOe HATypaAbHOE€ YHCAO O0O3Ha4YaeT KOA BBEACHHOrO
CHMBOAA.

62. lleras u ApoOGHass 4aCTH 38AQHHOTO BeIl|eCTBEHHOI'O YHCAA OAU-
HaKOBHIE.,

63. O6GBpeME KOHyCA M IIMAMHAPA C 3aAaHHHRIMH U3MEpPEHUSIMU CO-
BIIAAQIOT.

64. B npsIMOYTroABHOM NapaAAeAelHIIeAe C 3aAaHHBIMU M3MEpPeHHU-
SIMH MAOIIIAAM KaKMX-AN60 HElIPOTHBOIIOAOKHEIX I'DaHeN COBIIAAAIOT.
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65. B TpeyroAbHON mupaMuAe C 3aAaHHBIMH peOpaMH IAOILIAAM
KaKuX-AM0O rpaHey COBIIAAQIOT.

66. NMmeroTca ABe AaTHl B (popMare 4YMCAO.MecCHll.TOA 4YaC:MHUHY-
Ta:CeKyHAQ. [lepBas AaTa ssBAsgeTcS OGOAee MO3AHeH.

67. IMeetcsa AaTa B popMaTe YHCAO. MeCAll. oA YaC:MHHYTa:CEKYHAQ.
OTO OCEeHHAS AATa U BpeMs IIOCAe IIOAYAHSL.

68. FiMeeTcs AaTa B POpMaTe YHCAO. MECHLL. TOA YaC:MUHYTa:CEKYHAA.
IJTO BeCeHHSAS AaTa BUCOKOCHOI'O I'oAa ABAAIlaTOrO BEKa.

OBJNNIACTW, ONNCbIBAEMbBIE NOrMYECKUMN
BbIPAXEHVUAMI

CocTaBUTE NporpaMMy, KOTOpas nevyartaet True, €CAM TOYKa C KOOp-
AMHATaMH (X, y) DIPUHAAAEXKUT 3aAaHHEIM 3aKpalIeHHEIM (3alITPUXO-
BaHHEIM) OOAACTSAM, NIOKa3aHHEIM Ha PUCYHKaX B TabOA. 1, 41 False — B
IIPOTUBHOM CAYy4Yae.

Tabnuua 1. 3agaHHbIe PUCYHKIA

1 y 2 4

B2
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IIpogorxerue maba. 1

5 2] 6 Y}

0l1 x| 0l 1 X,
7 7 | 8 y

ol1 x 0[1 x
9 73 10 b2

0l1 X ol1 x
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IIpogoaxxerue maba, 1

11 i 12 7]

0l1 x| 0 x
13 i 13 yi

0l1 X 0l x
15 y¥ 16 4

1 ]

ol1 x| 0]] X
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IIpogoaxernue maba. 1

17 12 18 7\
R
1
oLt X ol1 x
19 i) 20 y3
! !
o1 X o[1 X
21 7} 22 i)
TS
1 1
L \-p v >
0L1 X 011 X
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IIpogorxkenue maba. 1

23 i) 24 Y}
— L EEE
1 1
L - -
011 X 01 X
25

27
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IIpogorxenue maba. 1

29

31

33

18




OxoHuaHue maobAa. 1

35

36

37

39




Tema 2
BETBINEHUVE

2NN TEKCTOBbIE SAQAHA

1. AQHEI TPpU AeMCTBUTEABHBIX YHCAA. BO3BeCTH B KBaApaT HEOTPU-
I[aTeALHEIE M3 3THUX YUCEeA U B YETBEPTYIO CTEIeHb — OTPHUIAaTeAb-
HEHIE.

2. AaHEuI ABe TOYKH A(X,, y1) U B(X;, ¥3). CocTaBUTE AATOPUTM, OIpe-
ASASIIOLINH, KaKasi U3 STUX TOYEeK HAXOAUTCA OAMIKe K HadaAy KOOpAM-
Har.

3. AaHEI ABa yrAd TPEyrOABHHKA (B rpapycax). OnpeAeAuTs, BO3MO-
JKeH AU TaKOM TPEYyTOALHUK, U €CAM BO3MOJKeH, OyAeT AM OH NpsSMO-
YTOABHEIM.

4. AaHBl AeHCTBUTEALHLIE YUCAA X U ¥, He paBHHIe APYT APYTY.
MeHeiiee u3 3THX ABYX 4YHCEeA 3aMEHUTH NOAOBHHOM HX CyMMH, a
OoAbIIEe — UX YABOSHHELIM IIPOU3BEACHUEM.

5. Ha narockoctu XOY 3apaHa CBOUMU KOOPAUHATaMHU TOYKa A. YKa-
3aTh, TA€ OHA PACMOAOKEHA: Ha KaKOM OCHU MAM B KaKOM KOOpPAHHAT-
HOM yTAe.

6. AaHul IeArle YucAaa m, n. Ecau 3T YucAa He paBHHI, 3aMEHUTH
MeHbIIee U3 HUX OOABIIUM MCXOAHEIX YHCAOM, & €CAH PaBHH], TO 3a-
MEHHUTH 0034 UCXOAHEIX YUCAA HYASIMU.

7. Hall'Tu KOAMYeCTBO OTPUIIATEABHBIX YHCEA B 3aAaHHEIX YHUCAAX d,
b, c.

8. OnpeaeAuTh KOAHMYECTBO MOAOKHUTEABHRIX YHUCEA B 3aAaHHBIX
YucAax q, b, c.

9. [ToacuuTaTh KOAHYECTBO IIEABIX YMCEA B 33AaHHEIX UMCAAX d,
b, c.

10. OnpepAeAuTs, AGAUTEAEM KaKUX YHCEA q, b, ¢ ABAAETCS YUCAO K.

11. Ycayru TeaepOHHOM CeTH OMAAYUBAIOTCA IO CACAYIOMIEMY IIpa-
BUAY:. 3@ Pa3srOBOPHI A0 A MUHYT B Mecdl IAATUTCS B pybaeln, a pa3s-
TOBOPH CBEPX YCTAHOBAGHHOW HOPMHEI OIAQUMBAIOTCA U3 pacdeta C
pyOAelt 3a MEUHYTY. BEIYHMCAMTE IIAQTY 3a NOAB30OBaHHE TeAe(POHOM AAA
BBEACHHOrO BpeMEHHU pa3roBOPOB 3a MecCHI],
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12. Ha sxpaHe IosBASIETCS CAEAYIOUIUN BOIPOC: «KTO THI: MAABYUK
UAH AeBoukKa?» CooTBeTCTBeHHO BBecTH M uam A. B zaBucumoctu or
OTBeTa Ha 3KpaHe AOAKEH IOSBUTHCA TEKCT «MHe HpaBATCa AeBOY-
Ku!» UAuM «MHe HpaBATCSA MAABIUKU!»,

13. I'py30B0i1 aBTOMOOUAB BEIEXaA M3 OAHOTO TOPOAA B APYTOM CO
CKOPOCTBIO ¥; [KM/4]. Uepe3 BpeM: ¢ [4] B 5TOM >Ke HalpaBA€HHUHU BHI-
eXaA AeTKOBOM aBTOMOOHAB CO CKOPOCTBIO ¥, [KM/4]. OnpeAeAnTs, AO-
TOHUT AH AETKOBOM aBTOMOOHABL I'Py30BOHN depe3 BpeMs ! [4] mocae
CBOEro BHIE3AA.

14. IlepepacnipeAeAuTh 3HaYEHUA NIepeMeHHRIX X U Y TaKuM 00pa3oM,
9TOOR! B X OKA3aA0Ch OOABIIIee U3 3TUX 3HA4YEHMH, 4 B y — MEHLIIIee.

15. OnpepeAHTs MPABHABHOCTD AAThI, BBEAGHHOM C KAABHATYyPH
(arcro — ¢ 1 Ao 31, mecsay — ¢ 1 A0 12). Ecau BBepAeHBEl HEKOPPEeKTHEIe
AQHHEIE, COOOIUTL 006 3TOM.

16. OnpeAeAUTL pe3yALTAT FaAAHHUS Ha POMaAllKe: AIOGHUT — He AIO-
OUT, B34B 3a MCXOAHOE 33AAHHOE YHMCAO ACIIeCTKOB I.

17. Co3paTh MOAEAb aHaAM3a MOKAPHOTO AATYMKA B MOMEILeHUU U
BEIBOAQ coolienns «IloxapoonacHasi cuTyanusi». Temneparypa BBO-
AHUTCS C KAABHATYPH U AOAKHA OHITH Goable 60°C.

18. Puc pacdacoBaH B ABa nnakera. Macca nmeproro — m [Kr], BTO-
poro — n [Kr]. OnpeAeAnuTh, KaKOM ITaKeT TAKeAee M KaKoBa Macca 60-
Aee TAXKEeAOro nakera.

19. TIpoaHaArn3npoBaThH BO3PACT YEAOBEKa, YTOORI OTHECTH K OAHOM
U3 YeThIpeX IPyNIl: AOIIKOABLHHUK, YUeHUK, pa0OTHUK, IIeHCHOHep. Bo3-
PacT BBOAUTCS C KAQBUATYPHI.

20. OnpepeAnTs, IPOMAET AM rpadpUK (PYHKLHUHU y = ax’ + bx + ¢ de-
pe3 3aAaHHYIO TOYKY C KOODAWHATAMHU (I, n).

21. K ¢puHaAy KOHKypCca «AyqIIuil CIeuaAMCT 3AeKTPOHHOro odu-
ca» ObiaM AonyineHnl Tpoe: MBaHoB, IlerpoB, CupopoB. CopeBHOBa-
HUS IPOXOAUAH B TpU Typa. FIBaHOB HaGpaa B nepBoM Type m; 6aAAOB,
BO BTOPOM — I;, B TpeTbeM — py, [1eTpOB — COOTBETCTBEHHO I, I,
Do @ CHAOPOB — M, Ny, P3. OIPeAeArTs, CKOABKO 6aAr0B Habpaa Ho-
6epUTEeAD.

- 22, Ilpu HaXaTHMU AIOORIX KAABHII Ha 3KPAH BEIBOASATCS TOABKO
OYKBBI U HUQPH], U IIPX 3TOM YKa3hIBAETCH, YTO UMEHHO BLIBOAUTCH:
OykBa uAu nudpa.

23. Ars BelleCTBEHHBIX YMCEA X, ¥, Z BBIYUCAHWTE Max(X + y + 2) U
max (xyz).

24, AMS1 BeI[eCTBeHHBIX YHCeA X, ¥, Z BHYMCAMTE min?(x + y + 2)/2 + 1
U min?(xyz)/2 + 1.

25. CpaBHUTH OOBLEMEI ABYX IPSIMOYTOABHEIX IlaPAAACAESITUIIEAOB,
3aAAHHBIX CBOUMHU U3MEepPEeHUSMHU.
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26. AaHH BellleCTBEHHRIE YHCAA P U . BRIYNCAUTE:

(ala-b), ecama>b;
a=pq* b=p*+pq, c=:da, ecAn a = b; d=c(p+q).
Lp_q'

27. Haittu cymmy GOABLIEro U MEHBHIETO U3 TpPeX 33AAHHHIX Y-
CeA.
28. Ilo AAMHaM CTOPOH HMEIOIIUXCHA TPEYTOABHHKOB Paclo3HATh
NPAMOYTOABHEIE. ECAM TaKOBEIX HET, BEIYUCAHTE yToA C.

29. Haittu max{min(a, b), min(c, d)}.

30. AaHul Tpu 4HUCAA q, b, ¢. OnpeAeAnTh, KaKkoe U3 HUX paBHO d.
EcAu HU 0AHO U3 HUX He paBHO d, To HalTu max(d —a, d - b, d - ¢).

31. AaHEI deThipe TOYKH A;(Xy, yi), Ax(X2 Y2} As(Xs ¥3)o Ag(Xy ¥i).
OnpepeAuTh, OYAYT AM OHU BeplIMHAMHU ITapaAAeAorpaMMma.

32. AaHhI TpU TOYKM A(Xxy, V), B(x3, y3) ¥ C(x3, y3). Onpeaeauts, 6y-
AYT AM OHHM PAaCNOAOKEHRI Ha OAHOM NMpsiMOH. ECAM HeT, TO BEIYUCAUTD
yroa ABC.

33. AaHul AeICTBUTEABHEIE YUCAA d, b, ¢. YABOUTBL 3TH YHMCAQ, €CAH
az2b 2 c n 3aMeHUTh X aOCOAIOTHRIMHU 3HAYEHUSMU, €CAH 3TO HEe
TaK.
34. Ha ocu OX pacnoAoReHEBI TPU TOYKH 4, b, ¢. OnpepeArTs, Kakas
TOYKA b MAM C pacnoAOKeHa OAMIKe K TOYKe d.

35. AaHH TpH NOAOKUTEABHBIX YUCAA a, b, ¢. IIpoBeputs, 6yAyT AR
OHU CTOPOHAMHU TPEYTOABHUKA. ECAM AQ, BRIYUCAMTE IAOWIAABL 3TOTO
TPEYTOABHUKA.

36. PemiuTh ypasHeHue ax® + bx = (0 AAst IPOU3BOABHEIX YHCEA @ U b.

37. AaH Kpyr ¢ papuycoM R. OnpeaeArTb, NOMECTUTCS AM NNPABUAL-
HBEIH TPEYTOABHHMK CO CTOPOHOH @ B 3TOM KpyTe.

38. AaHH 4uCAa X, y, 2. HaliTh 3HaueHHe BHIPa’KeHUS

_ max?(x,y,z) — 2* min(x,y,z)
sin2x + max(x,y,z) / min(x,y,z)

39. AaHo uucao x. Haneyarats B nNopsiAke BO3paCTaHUS 3HAYEHUS
sinx, cosx, In x. EcAx nipn KakoM-AMG0 X HEKOTOPRIE U3 3TUX BREIpa’ke-
HUHM HEe MMEIOT CMEBICAQ, BEIBECTH CoolIeHue 06 3TOM U CpaBHUTH 3Ha-
YeHUs, UMeIolIyie CMEICA.

40. Aaxn pasMepkl A, B npSMOYTrOABHOrO OTBEPCTHS M Pa3MepH X,
y, z Kupnuda. OnIpeAeAMTh, IPOHAET A KUPIINY Yepe3 3TO OTBEPCTHE.

41. IlepeBecTu 3Ha4YEeHUsI BeAMYHUH U3 PAAUMAHHOM MephHl B IPAaAyCHI
MAH HAOOOPOT, BHIIOAHUB 3aIIPOC, KAKOU NMEepeBOA CAEAYEeT OCyllec-
TBUTb.
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42. ABa NpPSIMOYTOABHHMKA, PACIIOAOKEHHEIE B NIEPBOM KBAAPAHTE,
CO CTOPOHAMH, NapaAAeAbHEIMU OCAM KOOPAMHAT, 3aAaHBl KOOpDAHHA-
TaMi CBOUX A€BOTO BepXHero ¥ NpaBoro HUXHEro YrAoB. AAsi EpPBOTro
OPSAMOYTOABHMKA 3TO TOYKH C KOODAHMHATaMUu (X,, ¥;) ¥ (X3, 0), AAs BTO-
poro — (X3, ¥3), (x4 0). OnpepeanTs, MepeceKalOTCA AM AQHHEIE IIpS-
MOYTOABHUKH, ¥ BRLIYUCAUTDH IIAOIAAbL UX OOlIel 4acTH, €CAH OHHU Me-
peceKaroTcs.

43. B Hebockpebe N 3Taker M Bcero OAMH MOABe3A. Ha kakaAoM
3Ta’ke MO TPU KBApTUPH. AHPT MOXET OCTAaHABAMBATECA TOABKO Ha
HeYeTHRIX 3TaKaX. YeAOBeK BXOAUT B KaOUHy AM@Ta 1 HabupaeTr HO-
Mep Heo6XoAMMOH eMy KBapTHUph M. OnpeAeAuTb, Ha KaKOH 3Tax
AMQPT AOAKEH AOCTABUTL Macca’kupa?

44, TTo TpeM 3apaHHBIM YHCAAM OIPEACAUTH, SIBASIETCSI AH CyMMa
KakuXx-Au0O0 ABYX U3 3THX YUCEA MOAOKUTEABHOH.

45. I3BeCTHO, YTO OAHO U3 YETHIpEX YUCEeA d;, dy, a3 U Ay OTAMYHO OT
TPpeX APYTHX, PaBHBIX MeXAy cob6om. ITpucBOUTE HOMEp 3TOro YHCAA
IepeMeHHO n.

46. I'IpoBepuTh, He NIPUBOAUT AH CYMMUPDOBaHNE ABYX I[€ABIX YHCEA
A u B K nepenoAHeHUIO (T.e. K pe3yArTaTy 60oAblIe, ueM 32 767). Ecan
nepenoAHeHue 6yaer, coo6iuTs 00 3TOM, B IPOTUBHOM CAy4Yae BEIBe-
CTH CYMMY 3THX YUCEA.

47. OnpeAeAuTh IO NApPOAIO CTENEeHb AOCTYIIHOCTH COTPYAHUKY ce-
KpeTHOM MH(POpPMAaLUH, €CAX AOCTYII K 6a3e AQHHEIX UMEIOT IIIeCTh Ye-
AOBEK, pa3OuTHIX Ha TpU I'PYINHE NO CTeNeHU AOCTyNa U MMEIOIIUX
caepyromue napoan: 9583, 1747, oGecrnieunBaroniue AOCTYII K MOAYASIM
A, B, C 6a3mr; 3331, 7922 — K moayaaMm B, C 6a3ml; 9455, 8997 — K Mo-
AyAo C 6Ga3snl.

48. PeaAn30BaTh 3MN30A IPUMEHEHUS KOMIBIOTEpA B KHUKHOM Ma-
ra3suHe: KOMIBIOTED 3alpallliBaeT CTOMMOCThL KHUT U CYMMY, BHECEH-
HYIO NOKyINaTeAeM, €CAHM cAada He TpeOyeTcs, nedaTaeT Ha JKpaHe
«cracubo»; eCAH AeHer BHeCeHO OOAblle, MeYaTaeT «BO3BMUTE CAQYY»
M YKa3HIBaeT €e CYMMY, €CAH AeHEer HEAOCTAaTOYHO, nedaTaeT 06 3TOM
coollIeHre U YKa3blBaeT pa3sMep HeAOCTalolell CYMME.

49. B OBM nocTtynaioT pe3yARTaThl COPEBHOBAHUM IO ITAABAHUIO
TPEeX CIIOPTCMEHOB. BHIOpaTk Ay4lIM¥M pe3yARTAT U BEIBECTH €ro Ha
3KpaH C COOOIIeHneM, YTO 3TO PE3YALTAT NOOEAUTEAS 3allABIBA.

50. OnpeAeAuTh B3aUMHOE PacIOAOKeHNE TOYKH C KOOpAMHATaAMHU
(Xo, Vo) 1 OKPY?’KHOCTH C PAAUYCOM R U IIeHTPOM B TOYKE (X, V).

51. T'lo KoopAHHATaM BepUINH YEeTHPEXyIrOABHUKA OIIPEASANTD, BhI-
IIYKABIM OH MAH HET.

52. Ilo HOMepy AHSA BBIYMCAMTH YUCAO U MeCHAl] HeBMCOKOCHOTIO

roAQ.
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53. ABa Kpyra 3ajaHbl KOOPAWHATaMH CBOUX IEHTPOB M PaAMyca-
MU — COOTBETCTBEHHO X, ¥y, I1 U Xy, Va, I. OIIPEACANTD, IEPECeKalOTCA
AYl 3TH KPyTH.

54. AaHHl ABa NEARIX YMCAA: TOA ¥ HOMep Mecsna. OIIpeAeAuTs: IIo-
AyTOAME (IEpPBOE MAM BTOpPO€), KBapTaA (IepBHIHM, BTOPOH, TPeTUH HAH
YETBEPTHIHN), BpEMS IrOAA (31Ma, BECHa, A€TO MAU OCEHb), CTOAETHE, THI-
cqaueaeTe, BUCOKOCHBIM AH 3TO TOA.

55. Ha nAocKoCTH 3apaHbl KOOPAHHATHEI BEPIIUH YeThIPEeXyrOAbHU-
Ka. ONpEeAEAUTD, SIBAETCA AM OH poMOOM, nmapasreAorpaMMoM, Nps-
MOYTOABHHKOM, KBaApPaTOM.

36. OnpeaeAnTh, IMAOIIAAL MOAHOM IMMOBEPXHOCTH KAKOM U3 ABYX
TPEYTOABHBIX MMPAMHA, 3aAaHHEIX peOpamy, O0AbIIIe U Ha CKOABKO.

57. AaHEI AeMCTBUTEABHEIE YUCAd @, b, ¢ (a > 0). [ToAHOCTBIO HC-
cAepoBaTh 6UKBappaTHOE ypaBHeHue ax® + bx? + ¢ = 0, T.e. ecAH Aeii-
CTBUTEALHBIX KOPHEN HeT, AOAJKHO OHITH BEHIAAHO COOTBETCTBYIOIIEe
cooOl1eHre, B MPOTUBHOM CAydae CAEAyeT HAWTH AeHCTBUTEABLHBIE
KOPHH U COOOIIUTH, CKOABKO U3 3THUX KOPHEH SABASAIOTCHA Pa3sAHYHEI-
MH.

58. Aana Touka A(x, y}. OnpeaeAuTh, IPUHAAAEKUT AH OHa Tpe-
JTOABHMKY C BE€pHINHAMH, HMEIOIMUMM KOOPAMHATHL (X, Vi), (X2 Ya),
(X3, ¥3)-

59. OnpepaeAuTts, 6yAyT Au npsiMele A x + Byy + C; =0 1 Axx + Byy +
+ C,= 0 neprieHAUKYASIpHEI. ECAM HeT, TO HANTH YrOA MEXAY HUMU,

60. HanMeHbuI€e M3 TPEX NONAPHO PA3AHYHEIX ACMCTBUTEABHBIX
guceA X, Y, Z, ecAM ux CyMMa MeHbIlIe EAUHUIIL], 3aMEHHUTh [IOAYCYM-
MOM ABYX ApPyruxX. B NpOTUBHOM CAydae 3aME@HUTh MEeHBIIee U3 YHCEeA
X, Y IOAyCyMMOW ABYX OCTaBIIIUXCS YHCEA.

61. PelIuTh CAGAYIOIYIO CUCTEMY AMHEHHEIX YPAaBHEHUN:

alx + bly = Cll
a4, X + by = ¢,.

62. AaHH TPHU NOAOKUTEABHBIX 4McAd. ONpeAeAnTs, MOJKHO AM NO-
CTPONTHb TPEYTOABHHUK C AAMHAMM CTOPOH, PABHBIMU 3THM YHCAAM.
EcAM MOJXHO, OTBETHTD Ha BOINPOC, IBASIETCSI AM OH OCTPOYTOABHBIM.

63. AaHo AeiicTBUTEABHOE YUCAO h. OIIpeAeANTh, UMEET AH YpaBHe-
HUE ax, + bx + ¢ = 0 AeICTBUTEeABHBI€ KOPHYU, IIPU

_ |sin8h| + 17
(1 —sin4hcos(h? +18))?’
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b=1- 3 :
s/ 3 +|tg ah? —sinah|

¢ = ah®sinbh + bh® cosah.

Ha¥itu AeHCTBUTEALHBEIEe KOPHH MAH COOOUINTE 006 HX OTCYTCTBHH.

64. AaHBEI KOOPAMHATEI BepUIUH NPSIMOYTOABHHUKA: (Xi, Vi), (X2, ¥2),
(X3, ¥3), (X4, ¥4). ONIPpEACAHTE IIAOUIAAEL YACTH MIPSIMOYTOABHHKA, paclo-
AOKEHHOM B | KOOPAMHATHOM YeTBEepPTH.

65. HaiiTi KOOpAMHATH TOYEK NepecedyeHUs NpsIMOM y = kx + b u
OKPY’KHOCTH C PaAWyCOM R M 1IeHTpOM B HadaAre KoOpAHHAT. Onpeae-
AHUTBH, B KAKUX KOOPAMHATHEIX YeTBEPTSIX HaXOAATCS TOYKH Nepeceyde-
HUs1. EcAl TOYeK nepeceyeHHs HET MAH IIpPsIMast KacaeTCs OKPY’KHOCTH,
AOAKHO ORITh BBIAAHO COOTBETCTBYIOUIee coobIeHne.

66. Aana Touka A(x, y). OnpeAeAuTs, IPHUHAAAEKUT A OHA NPSIMO-
YTOALHHKY C BepUIMHAMHM, UMEIOIMHUMH KOOPAHMHATH (X, V1), (X2, V2),

(X3, ¥3)r (X41 ¥a)-

3HAYEHUSI ®YHKLWIA

BEIMMCAUTE 3HAYCHHUS CACAYIOWIMX DYHKITUIN:

(x2-3x+9 mpux <3
1. Fx)=4 1

x3+6

opu x > 3.

(-x% +3x +9npux > 3;

2. F(X)=< X 3
opu x < 3.
x°-6 P
9 npu x < -3
3. F(x)=3 1
> npu x > -3.
L x“ +1
0 npux <1
4. F(x) =+ 1
ux>1.
L X+6 P

(3x+9mpux<7?
5. F(x) =

1
— IpHX > 7.
X -7
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(3x-9 npux<7%
6. F(x) =+ .
npu x > 7.
x2-2 P
(x? 0<x<3;
7 F(x)=<x mpu 0 < x
4 npux>3uamx<0.
(x2+4x+5 npux <2
8. F(x) =+ i
5 oIpu x > 2,
[ X“+4x+9
(x2 ~x npu 0 < x <1;
9. Fl)={", "
x* —sinnx® npux >1uam x <0.
(—x2+x-9npux 28§
10. F(x)=1{ 1 .
mpu x < 8.
x* -6 P
(4x% +2x 19 pu x 2 -3,5;
11. F(x) =
(x) . npux < 3,9.
(—x2+3x+9mpux <3;
12. Fx)={ 4
= nmpu x > 3.
(-3x+9mpux >3
13. F(X)=< X3
mpu x < 3.
. x%+8 P
(—x3 +9 mpux <13;
14. F(x) =
) 3 npux > 13.
L x+1
(45x% + 5npu x > 3,6;
15. F(x) =< .
npu x < 3,6.
(10x2 +1
(x*+9 mpux <32
16, F(x) =+ 4
(%) S4x npu x 2 3,2.
| -5x2% +7
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17.

18.

19.

20.

21.

22.

23.

24,

25.

F(x)=49 121

F(x) = _cosx

F(x) = <

F(x)=4{1n(x + 3)

1,2x2 -3x -9 mpux > 3;

npu x < 3.
(2x2 +1 P

(x2 +3x+9 npux < 3;

F(x) =1 sinx

npux >3
sz_g p

(cos2x + 9 nipu x > —4;

npu x <-4,
L x-9 P

Inx+9 npux>0;

npu x < 0.
| x2-7 P

(—x2-11x+9 mpux < -3;

npu > -3.
L x2+9 P

(9-x npux>1};

F(x) =< sin3x

npu x < -11.
L x* +1 P
2

(—x npux 27

Flx)={ 9=

npux < 7.
x2-9 P

(—x2 -9 nmpux 213;

Fx)=4 1

| x2+9

npu x <13.

(0 mpux <0;

F(x)=<x mpu0O<x<1

x‘npux20.



Tema 3
ONEPATOP BbIBOPA

1. TIo 3apaHHOMY HOMEPY AHS HEAEAH (LleAOMY YHUCAY oT 1 Ao 7) no-
AYYUTH YHCAO YPOKOB B KAGCCE B 3TOT AEHb.

2. I'lo nocaepHel nudpe 3aAaHHOr0 YNCAA ONIPEACARTH ITIOCACAHIOO
qu@py KBappara 3TOro YUCAA.

3. I'lo 3aAaHHBEIM rOAY M HOMEPY MECSIa m ONPEeACANTEs YUCAO AHEH
B 3TOM MecCsIle.

4. Arst KaRAOM BBeAeHHOM nugph (0—9) BEIBECTH COOTBETCTBYIO-
Iee el Ha3BaHHWe Ha aHTAMMCKOM s3blke. Hampumep: 0 — zero, 1 —
one, 2 — two u T.A.

5. I'To 3apauHOMY uMCAY (1—12) BEIBeCTH Ha3BaHUE COOTBETCTBYIO-
Iero Mecsna.

6. ITOAyYUTE CAOBECHOE ONMNCAHHNEe IIKOABHBIX OTMETOK: 1 — IIAOXO,
2 — HEYAOBAETBOPUTEABHO, 3 — YAOBAETBOPUTEALHO, 4 — XOPOIIIO,
S5 — OTAMYHO.

7. ITycTs 3A€MeHTaMu KpyTa SIBASIOTCS: 1 — paauyc, 2 — AHaMeTp,
3 — AAMHA OKpPYXHOCTH. [1o 3apAaHHOMY HOMEPY 3A€MEHTAa BHIITOAHUTH
3aIIpoC COOTBETCTBYIOLIEr0 3HAYEHHUS U BEIYMCAMTD [IAOLIAAL KPYTa.

8. Ilyctp sAeMeHTaMM IIPSMOYTOABHOrO PaBHOOEAPEHHOro Tpe-
YTOABHHUKA SBASIIOTCA: | — KaTeT q; 2 — runoreHy3a b; 3 — BRICOTAa,
ONyllleHHAs M3 BEePIUUHE! IIPIMOro yraa Ha rumoreHy3y h; 4 — mao-
maAb S. [To 3apaHHEIM HOMEPY U 3HAYEHHUIO COOTBETCTBYIOUIEro 3Ae-
MEHTa BBIYMCAUTL 3HAYEHUS BCEX OCTAABHEIX SA€MEHTOB TPEYTrOAb-
HUKa.

9. I'lo 3apaHHOMY HOMEPY Mecslja [IOAYYHTh Ha3BaHHUE CAEAYIOIIero
3a HUM Mecsana. HanpuMep: npu m = 1 noayyuM ¢eBpans.

10. [lo BBeAeHHOMY HOMEDPY BpeMeHH roaa (1 — 3uMa, 2 — BecHa,
3 — AeTO, 4 — OCeHb) IMOAYYHUTHL COOTBETCTBYIOLIHE 3TOMY BpEMEHU
roAd Mecsnhl U YHUCAO AHEHM B K&KAOM Mecdle.

11. B cTraposanoHCKOM KaAeHAape OhIA NIPUHAT ABEHAALIATHACTHUN
IIUKA, TOARI BHYTPH KOTOPOI'O HA3BIBAAHCH COOTBETCTBEHHO: KPEHICA,
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KOpPOBAa, THIP, 3afll, APAaKOH, 3Mes, AOIaAb, OBIa, 00e3bsHa, KypHIIa,
co6aka u cBHHBA. [T0 BBeAGHHOMY HOMEPY HEKOTOPOTO roAad IOAY4IHTE
€ro Ha3BaHHME 10 CTApPOSAINOHCKOMY KaAeHAapo. (AAsi CHpaBkH:
1996 r. — roA KpEICHI 1 HAYaAO OYEPEAHOro IUKAA.)

12. Aas neaoro uucAa k ot 1 Ao 99 HanneyaTaTh ppa3y «MHe k AeT»,
YYMUTEIBasAs HOpH 3TOM, YTO IIPH HEKOTOPHIX 3HAYEHUAX K CAOBO «AET»
HAAO 3aMEHHMTBb Ha CAOBO «TOA» HAHM «rojpar». Hanmpumep: 11 AeT, 22 roaa,
51 roa.

13. ITo BBeAeHHOMY HOMepYy €AMHHUIIN M3MepeHus (1 — AenuMeTp,
2 — KuUAOMETD, 3 — MeTp, 4 — MHAAMMETP, 5 — CAHTHUMETpP) H AAMHEe
OoTpe3Ka L IOAYYMTH COOTBETCTByIOLIEee 3HaWeHHe AAMHEI OTpe3Ka B
MeTpax.

14. I'lo BBeAeHHOMY YHCAY OT 1 A0 11 (HOMepy HIKOABHOT'O KAACCa)
IIOAYYHMTDb COOTBETCTByIOUee coobuieHune: «[Ipuser, k-kraccHHK». Ha-
IpUMeEP: eCAH Kk = 1, moAyYnTh coobuieHue «ITpHuBeT, IepBOKAACCHHKY,
eCAM k = 4 — «[IpHuBeT, 4eTBEPOKAACCHHKDY.

15. TTo BBeA€HHOMY 4YHMCAY OT 1 A0 12 (HOMepy Mecsna) IMOAYYHMTEH
BCE IPUXOAAIIMECs] Ha 3TOT MeCsl Npa3spAHMYHEIEe AHHM. Hanpumep,
€CAH BBEAEM YHCAO 1, IOAYUYHM CAGAYIOIME Npa3sAHHYHEIE AHH: 1 SH-
Bapsa — HoOBHIN rop, 7 sHBaps — POXAECTBO).

16. AaHo HaTypaAbHOe YHUCAO N. ECAM OHO AeANTCs Ha YeTHIpe, BHI-
BeCcTH Ha 3KpaH N = 4k (rAe k — COOTBETCTByIOlll€e YAaCTHOE); eCAH
OCTaTOK OT AeA€HHsI Ha dYeThIpe paBeH epuHHIEe — N = 4k + 1; ecan
OCTaTOK OT AeAeHHsI Ha deThIpe paBeH AByM — N = 4Kk + 2; eCAn OCTa-
TOK OT A€AeHHs Ha 4YeTHpe paBeH TpeM — N = 4k + 3. Hampuwmep:
12=4-3,22=4-5+ 2,

17. IMeeTcss NpOHYMEpPOBAHHEIN CIUCOK AeTaAel: | — mrypynm, 2 —
raiika, 3 — BHMHT, 4 — reBo3ab, O — 60AT. [To HOMepy AeTaAu BEIBECTH
Ha 3KpaH ee Ha3BaHHe.

18. I'lo mocaepHert nupe 3aAaHHOrO YHMCAA OIIPEAEAUTH ITOCAEA-
HIOKO HTU@PY KybGa 3TOro 4YMcCAa.

19. AAsL AIOGOrO HaTypaAbHOIO YMCAA HamedaTaTh KOAHYECTBO nudp
B 3aIIMCH 3TOro YMCAA.

20. AaHEI ABa AeHCTBUTEALHEIX IOAOJKMTEAbHEIX YHCAA X H Y. ApUd-
MEeTHYeCKHe ACHCTBHS HaA YHCAAMM IIPOHYMEPOBAHHL: | — CAOKEeHHe,
2 — BHIYMTaHHe, 3 — YMHOXXeHHUe, 4 — AereHHe. [1o BBeAeHHOMYy HO-
Mepy BEIIOAHUTH COOTBETCTBYIIlee AEMCTBHE HaA 3TUMH YHCAAMH.

21. I'lo BBeAGHHOMY HOMEpPY €AMHMIIEI M3MepeHusi (1 — Kuaorpamy,
2 — MuAAHrpamM, 3 — rpaMMm, 4 — TOHHA, 5 — LIEHTHEp) ¥ 3aAaHHOH
Macce M IOAYYHUTEH COOTBETCTBYIOLee 3HaAYeHUE MacChHl B KHAOTpaMMax.

22. I'TycTh 3A€MeHTAaMH PaBHOCTOPOHHEr0 TPEYTOABHHUKA SABASIOTCS:
1 — cropoHa a; 2 — naomaae S; 3 — BEICOTA h; 4 — pPaAWYC BIIMCaAH-
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HOM OKPY>KHOCTH I} S — paAMyC OIMMUCAHHOM OKPY>XHOCTHU R. I'lo 3apaH-
HEIM HOMEpPY U 3HAYeHHIO COOTBETCTBYIOUIEro 3A€MEeHTAa BEIYHCAUTH
3HAYEeHUS BCeX OCTAALHEIX SA€MEHTOB TPEeyrOAbBHHKA.

23. OnpeaeAuTh HOAXOASIINM BO3PACT KAHAUAATYPHL AASL BCTyIIAE-
HHs B 6paK, HCIIOAB3YS CAeAyIolee cooOpa’keHHe: BO3PACT ACBYIIKH
AOMAXKEH OLITh paBeH IIOAOBHHE BO3pacTa MY>KYHMHEI IIAIOC 7, @ BO3pacT
MY>KYUHEl AOAKEH OIIPEACASITBCS COOTBETCTBEHHO KAaK YABOEHHHIH
BO3PACT AEBYILIKH MHHYC 14,

24. OnpeaeAnTh NPOU3BEASHHE UMD 3aAaHHOTO K-3HAYHOrO YHCAA
(1<k<4).

25. ITpoyHTaTh HATYPAALHOE YUCAO B AGCATHYHOM IIPEACTABACHUH,
a HA BBIXOAE IIOAYYHUTh 3TO JK€ YUCAO B ACCATUYHOM IIPEACTABACHHHU H
ero cAoBecHoe onucaHue. Hanpumep: 204 — ABeCTH uyeTHIpe.

26. BEIYMCAUTE HOMEp AH B HEBHCOKOCHOM TOAY IO 3aAaHHBIM
YHCAY U MeCHLY.

27. PoGOT MOXeT nepeMeniaThCs B YeTHpex HamnpaBAeHHAX (C —
ceBep, 3 — 3anaa, IO — 1or, B — BOCTOK) M NpUHHUMATH TpH LHUPpPO-
BEIe KOMaHAHRI (0 — MpOAOAKATH ABHJKEHHE, | — IIOBEpHYTH HAAEBO,
1 — moBepHYTH HampaBo). 3aAaHH HCXOAHOe HAallpaBA€HHe NepeMe-
meHuss pob6ora — C u KoMaHAA — 4YHUCAO N. BrIBeCTH HampaBAeHHEe
repeMeIeHus po60oTa NOCAe BRIIIOAHEHHS ITIOAYY€HHON KOMAHARI.

28. AokaTOop OpHEHTHPOBAH Ha OAHY M3 CTOPOH cBeTa (C — cesep,
3 — 3anap, IO — ror, B — BOCTOK), MO>XeT IpUHHUMAThL TPH LH(PPOBEIE
KOMAaHAHR!I (1 — moBopoOT HaAeBO, —1 — IOBOPOT HANpaBo, 2 — NOBOPOT
Ha 180°). 3apaHBI HCXOAHAA OpHeHTAaIua AOKaTopa — C U ABe KOMaH-
Abl — 4yucAda N; U N,. BEIBeCTH OpHeHTAllHMI0 AOKATOpa IOCAe BEIITOA-
HEeHHUS ITOAYYEHHEIX KOMAaHA.,



LIUKIbl

- LMK bl C 3AQAHHBIM YUCNIOM
NOBTOPEHMIA

1. MeeTcs cepHsi H3MEepEHH SAeéMEeHTOB TPEYTrOALHHUKA. B cepuu B
IIPOU3BOABHOM IIOPSIAKE MOTYT BCTPEYaThCHA CACAYIOIIHE IPyIIbI SAe-
MEHTOB TPEYTOABHHKA: 1 — OCHOBAHHE H BBLICOTA, 2 — ABE€ CTOPOHEI H
VTOA [paa) MeXXAy HUMH, 3 — TPH CTOPOHHI.

3arnpoCUTh, HOMEp TPYIIH 3A€MEHTOB, BBECTH COOTBETCTBYIOIIHE
SA€MEHTHl ¥ BRIYHCAMTL NAOLIAAL TPEYTOABHHKA. BrIuncAeHUs mnpe-
KpaTHTh, KOTAA B KaYeCTBe HoMepa Irpynmnsl GyAET BBEAEH HYAb.

2. HayaB TpeHHUpOBKH, CIOPTCMEH B IIepBHIi1 AeHb IIpobeskaa 10 kM.
KaXALI A€Hb OH YBEAMYUBAA AHEBHYIO HOpMY Ha 10 % OT HOpPMH
IpeABIAYItero AHs. OnpepeAuTh, KaKOM CyMMAapHBIH IIYTh NPOOEKHT
CIIOPTCMEH 3a S AHEeH.

3. OpAHOKAeTOYHAas aMeba KaKAbIe TPH daca AGAUTCHA Ha ABE€ KAEeT-
k4. OnpepeAnTs, CKOABKO ameb Gyaer uepes 3, 6, 9, 12, ..., 3n 4acos.

4. OKOAO CTeHBI HAKAOHHO CTOUT NAAKA AAMHOM X [M]. OAHH ee Ko-
Hel HaXOAHUTCS Ha pPacCTOAHHHU y [M] OoT cTeHEl. OIPEAEAUTH YTOA O
MEXXAY NMAAKOM U IIOAOM AASL 3HQYEHHH X = K [M] H y, H3MeHAIOIIerocs
OT 2 A0 3 M ¢ maroM h [mMm].

3. Y ryceil H KpOAMKOB BMecTe 64 ranbkl. CKOABKO MOXKeT OLITH Kpo-
AVMKOB M CKOABKO ryceil (yKa3aTh BCe BO3MOJKHEIE COYETAaHUA)?

6. COoCTaBUThL AATOPHTM pelIeHHsI CACAYIOmIEM 3aAauu: CKOABKO
MO>XHO KYIIMTH ORIKOB, KOPOB M TeAST, IIAATA 3a Owika 10 p., 3a Kopo-
BY — 5 p., @ 3a TeneHka — 0,5 p., ecau Ha 100 p. Hapo xynuth 100 ro-
AOB CKOTa?

7. AoKa3aTh MAM ONpPOBEpPrHyTh runoresy (mepeGopoM BCEX BO3-
MO>KHEIX COYETaHUM 3HAYEHUH), UTO AAT AIOOBIX BennmduHH A, B, C tTuna
Boolean caeayromue napel AOTHYECKHX BEIPaKeHHHM HMEIOT OAHHAKO-
Bbleé 3KBUBaAC€HTHEIC 3HAYEHUS:

a) A OR Bu B OR A;

6) A AND Bu B AND A;

B) AORB)ORCuAORC;
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r) (A AND B) AND Cu A AND (B AND ();

A) AAND (AORB)u A;

e) A OR (A AND B) u A;

&) A AND (B OR C) u (A AND B) OR (A AND ();

3) A OR (BAND C) u (A OR B) AND (A OR ().

8. IIpoBepuTh YTBEPKASHHE O TOM, YTO Pe3yALTaTaMH BEIYMCACHHUH
o popmyAae x> + x + 17 npu 0 < x < 15 ABASIOTCA NMPOCTHE YHCAA. Bee
PEe3yALTaTH BHIBECTH HA 3KpaH.

9. IIpoBepHTh YTBEPRACHHE O TOM, YTO pe3yAbTaTaMM BEIYUCACHHH
o ¢opmyae x> + x + 41 npn 0 < x £ 40 IBAIIOTCSI NPOCTHIEe YHCAA. Bce
Pe3yABTATH BEHIBECTH Ha 3KpaH.

10. Co3paTh NpOCTHIE YMCAA Ha OCHOBe (POPMYAH 2x° + 29 mpu
0<x<28.

22x+l +1

11. Co3paTe ImpOCTHIE YHCAA HAa OCHOBE (POPMYARI 3

1 <x<36.

12. Co3pats uncaa Iudaropa a, b, ¢ (¢? = a* + b% Ha ocHose dop-
MyA @ = m? — n?, b= 2mn, ¢ = m? + n? (rAe m, n — HaTypaAbHEIE YUCAQ;
1 <m<k; 1 <n <k k— 3apaHHOe 4HCAO). Pe3yasTaT BHIBECTH Ha
3KpaH B BHAe TaOAMIIEI B3 IIATH CTOAOLIOB: m, N, a, b, c.

13. IToKy1aTeAb AOAJKEH 3aIAATHTD B KaCCy CyMMy S pyOaelt. Y Hero
HMEIOTCA KYMIOpH AocroumHcTBOM 10, 50, 100, 500, 1000 n 5000 p.
OnpepeAuTh, CKOABKO KYHIOp Pa3HOrO AOCTOMHCTBA OTAACT NOKyIa-
TeAb, €CAY HAQYHET MAATHTDh C CAMBIX KPYITHEIX.

14. ExxeMecA4YHasA CTHIEHAHMSA CTYA€HTA COCTaBAsSeT CyMMy A py-
OGAeif, a pacXOABl Ha IIPOKUBAHUE IIPEBHIIIAIOT CTUNEHAMIO M COCTAB-
ASIIOT CyMMy B pyOaeH B Mecsil,. PoCT nieH eXXeMeCAYHO YBEAMYHBAET
pacxoAl Ha 3 %. PaccuuTaTh CyMMy, KOTOPYIO CAGAYET eAMHOBpEeMeH-
HO IIONIPOCHTH Y POAUTEAeHr, YTOOR NpOXUThL y4ebOHEuIH rop (10 mecs-
IIeB), HCIIOAB3YH TOABKO 3TH A€HBLIH H CTUIIEHAMIO.

15. HameyaTtaTh TaOAMIy YMHOXEHHS M CAOXEHUSI HATYPAAbBHEIX
YHUCEeA B ACCATHYHOM CUCTEeMe CYHCACHUHA.

16. HamnewaTtaTe TaOAMIy YMHOXEHHMSA K CAOKEHUS HATYPAAbLHEIX
YHUCeA B IIEeCTHAALLATEPHYHOM CHCTEMe CYHCACHHS.

17. Hairtu cymMMy BCcex n-3HavHBIX 9HceA (1 S n < 4).

18. Haittn cymMmMy BCex n-3HaYHBIX YHCEA, KpaTHHIX Kk (1 < n < 4).

19. I'lokasats, 94To AAt Bcex n=1, 2, 3,..., N

(1°+ 2%+ ... +°)+(17+ 27+ ..+n) =21+ 2 + ... + n)*.

20. B caeayiolleM BHIp@)KEHHH 3aMEHHUTH OYKBH HU(paMH TaKHM
o6pa3oM, 9TOOH coOoTHOmIeHHe HIHU(GP OKa3aA0OCh BEPHHIM (OAHHAKO-
BHM OYKBaM AOAJKHHE COOTBETCTBOBATH OAMHAKOBHIE ITU(PH, PA3HHM
OykBaM — pas3Hule HUQPH):
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XPYCT - TPOXOT = PPPPPPPPPPP.

21. 3anpamuBaTth NapoOAbL (HaIpHMEp, YeThIpeX3HayHoe YHMCAO) AO
TeX IIOP, NOKAa OH He OyAeT NPAaBUABLHO BBEAEH.

22. Hanti Han6oAbIIee 3HaYEeHHEe OTHOINEHHUS TPEeX3HAYHOI0 YHUCAA
K CyMMe ero nudp.

23. BEIYMCAMTL CYMMY KOAOB BCeX CHMBOAOB, KOTOpDHIE€ B IJHKAE
BBOASATCA C KAABHATYPH A0 HaKaTHUa KaaBumy ESC.

24. BEIYMCAUTL KOAMYECTBO TOYEK C IIEeAOUMUCACHHEIMH KOOpPAMHATa-
MH, HaXOASRLIHXCA B KpyTe C paaAnycoM R > 0.

25. HaneuaTaTs B BO3pacTalolieM MOPsSIAKe BCe TPeX3HauyHEIe YHC-
AQ, B A@CATHYHOM 3aIIMCH KOTOPHIX HET OAMHAKOBHIX U, He UCIIOAL-
3ys OIepaljui AGACHHMSA U HAXOKACHHS OCTAaTKa OT ACAEHUS.

26. BrIBeCTH Ha AMCIIAeH KaaeHAaph Ha 2000 roa.

27. CocTaBUThL aATOPHTM pemenus pebGyca PAAAP = (P + A + A)*
(3Aecsr pasaMuHBIe OYKBE O3HAYAIOT Pa3sAMYHEIE IIHPPH, a nepBas
6ykBa — He 0).

28. CocraBuTh, aAropuTMm pelneHHsa pebGyca MVYXA + MVYXA +
+ MYXA = CAOH (3aech pasauuHEe OYKBH O3HA4alOT pa3AMYHEIe
uudpel, a nepsast 6yksa — He 0).

29. CocraButh aAroputm pemeHuns pebyca APYI' — T'YPA = 2727
(3aech pasauyHHe OyKBHE O3HAQYalOT pasAMYHEIe IHMQpPHE, a IepBas
GyxBa — He 0).

30. CocraButhk aaroputMm pemenHus pebyca KOT + KOT = TOK
(3Aech pasauyHEIe OyKBE O3HAQUAIOT pPa3sAMYHBIe IHQpPH, a InepBas
6ykBa — He 0).

31. ImeeTcss HeKOTOpOe 3HaYeHHe PYHKIIUMH KOCHHYC. YKAa3aTh CO-
OTBETCTBYIOIIHE 3TOMYy 3HAQYEHHIO apryMeHTH], NMpHHAAAeKAIHe OT-

pe3Ky [a; b].

2n-a CYMMbI U NPOU3BEAEHUA YNCNOBbLIX
NOCNEAOBATEJIbHOCTEN

1. AaHO HaTrypaAbHOE YHCAO N. BEIYHCAMTE

2. AaHO HaTypaAbHOe YHCAO N. BHIYHCAHUTH

1 1 1

. + . . + LK ] + . . . .
sinl sinl+sin2 sinl +sin2 +---+sinN

3. AaHO HaTypaabHOe YHCAO N. BEIYHCAUTL NIpOH3BEACHHE IIep-
BEIX N COMHOJXHTeAeH BHIpAKeHHUA

S =
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246 2N

= ——=X

357 " ON+1

4. AaHO HATypaAbHOE YHCAO N. BEIYHCAMTE BEIpAKEHHEe

coslcosl+c052x >(cosl+cosZ+...+cosN
sinl sinl +sin2 =~ sinl+sin2+...+sinN

S. AQHO AeMICTBUTEABHOE YHCAO X. BEIUMCANTE BEIpa)KeHHEe

x3 x5 x? x° gyl I3
X——+—-

+———+—.
31 5 #H 9 11 13!

6. AaHBl HaTypaAbHOE YHCAO N1 U AeHCTBUTEABHOE YHCAO X. Brruuc-
AT

S =sinx + sinsinx + --- + sinsin...sin x.
n pa3

7. AQHBI AeHCTBUTEABHOE YHCAO @ U HAaTYPAAbBHOE YHCAO Nn. BriyHC-
AUTH

P=qgla+1)x...x(a+n-1).

8. AaHHI AeHMCTBHTEABHOE YHCAO d H HaTypaAbHOEe YHMCAO Nn. Berumc-
AMTD
P=ala-n)(a-2n)x...x(a—- n?).

9. AaHH AeHCTBUTEABHOE YHCAO d H HAaTYPAABHOE YHCAO Nn. BRIMHC-
AUTBH

1 1 1 1
S='(—I+—2+—4+.. +

a a * 02n-2 *

10. AaHO AeHMCTBHTEABHOE YHCAO X. BHIYHCAUTE BEIpa’KeHHe

(x-)(x-3)(x-Fx...x(x-63)
(x —2)(x — 4)(x —8) x...x(x —64)

[

11. BHIYHCAUTE BEIpA)KEHUE

(1+sin0,1)(1 +sin0,2) x... x (1 + sin10).

12. AaHBEI HATYPAABHOE YHCAO N U AGHCTBUTEABHOE YHCAO X. Briuuc-
AUTH BEIp@KEHUE

sinx + sinx? +... + sinx".
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13. AaHO HaTypaAbHOE YHCAO n. BEIYHCAMTE

S=1-2+2-3-4+...+nn+1)x...x2n

14. AaHO HaTypaAbHOE YHCAO N > 2. BEIYHCAHMTE

-

15. AaHO HaTypaABHOE YHUCAO 1. BEIYUCAUTE

S

16. AaHo HaTypaAbHOE YHCAO n > 1. BeruncauTs

S=1+21+3l+...+n!.

17. AaHO HaTypaAbHOE YHCAO N. BEIYHCAHMTL

1 + 1 + ! +...+ 1
3 5 7 7 (2n+1)?

18. Beruncaurs 110 cxeme [opHepa

y =x1%4+2x%+3x% +...+10x +11.

19. Uncara Oubonauuu (f,) onpeaersaioTcs opMyAaMu fo=fi=1mn
=L 1+, _,npun=2, 3, .. Haitu £,

20, AaHO HarypaAbHOe YHCAO Nn. BHYHMCAHMTL y = 1-3:-5x..X
x(2n - 1).

21. AaHO HaTypaAbHOE YHCAO N. BRIYHCAHTE ¥ = 2 4- 6 x...%X(2n).

22. BLIYHCAMTE y = COS X + COS X* + COS X° + ... + COS X",

23. Beuucaute y=sinl +sinl,1 +sin1,2 + ... + sin 2,

24. AaHEI HAaTypAABHEIe YHCAA N U k. BEIYUCAUTE BEIpAJKEeHHEe

Jk+J£k+-~+Jk(n—1)+JE.

25. AaHO HATYpaABHOE YHCAO N. BRIYUCAMTE BRIpaKEeHHE

2 3 4 n+1
—t =t = —,
1 2 3 n

sinn +

26. Cpeau nepBBEIX kK YAGHOB ITOCACAOBATEALHOCTH X,
+ 3C0$ 2n HAWTH MUHUMAABHEIN.
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2 UTEPALUOHHBIE LUAKIIbI

1. AaH YHCAOBOM PSIA U HEKOTOpOe 4YHCAO €. HauiTu cymMMy Tex Yae-
HOB PSIAQ, MOAYAB KOTOPBIX GOABINIE MAM paBeH 3aAaHHOMY UHCAY E,
eCAHM OOIIHHI YACH 3TOro pPsSAA UMeeT CACAYIOUIUN BUA:

=0,

a) a, =—;
n
2n-1
B) a,= :
21‘!
10"
A a, =—;
n!
n!
X) a, =—
n
- _3"'n!
" @)
n!
a, = ;
) (2°)!
H) _ X2n+l
T 2n+1)

1 1

0) a,=—+—;
A
1
r) a,= ;
(3n-2)(3n+1)
n!
e) a, =—;
(2n)!
2" n!
3) a,= ;
nﬂ
n!
K) a, = '
3n"
21‘!

2. HaviTu AAS YKA3aHHBIX IIOCAEAOBATEABHOCTEM HAMMEHBIHH HO-
Mep, AA KOTOPOTO BHINIOAHSIETCS YCAOBHe |a, — a, _ | < &, u BEIBecTH Ha
3KpaH 3TOT HOMep H BCe 3AeMeHTH q; (rae i= 1, 2, ..., n):

a) a, =arctga,._, a,=0;

1
an-—l

6) a, =2+ , Ay =72

B) a, = %tga,,_,, a =0,5;

r) a,= .
" @n?

A) a, = %cosa,,_,, a =0,5;

_2+ai

e) a, = o . =2
n-t
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}K) a, = dp1 +0Qp_p

Inn

3) a, = ;
(Inn)®

X

2
Zan-l

K) a, =

3. HaifTH AAS YKa3aHHBIX OCACAOBATEALHOCTEM HAMMEHLIIHH HO-
Mep SAeMeHTa, AL KOTOPOTO BRIITOAHSETCS YCAOBHe M H BRHIBECTH Ha
3KpaH 3TOT HOMep U BCe 3AeMEeHTHI q; (tae i =1, 2, ..., n):

2

n~-1

a) as =%(a,,_l + J, aq=1M|a-2ksg

_1\n
6) an=(;#,M: la,| < &
_1N\h9n
B) an=( )y’2 M: |a,| < &
1
)a"=(n+1)2'M: la.| < €

m TABYNMPOBAHUE ®YHKLIVIA

BRIYHMCAUTE 3HAYEeHHUS CAeAyoIuX QyHKUuM F(x) Ha oTpesKe [a, b]
¢ maroM h, mpeACTaBHB pe3yABTAT B BUAe TAaOAMIIEI, nepBRIM cToAGel
KOTOPOH — 3HAYeHHsI apryMeHTa, BTOPOH — COOTBETCTBYIOIIHUe 3Ha-

YeHHUA (PyHKUUH:

1. F(x) = x — sinx. 2. F(x) = sin?x.
3. F(x) = 2cosx — 1. 4. F(x) = tgx.
5. F(x) =ctgx + 1. 6. F(x) = sinx — cosx.
7. F(x) = xsinx. 8. F(x)= sin(—l-) + 2.
X
9. F(x) = xcos(l) + 2. 10. 2sin’x + 1.
X
11, F(x) = Jxcos®x. 12. F(x) = sinx + tgx.
13. F(x) = cosx + ctgx. 14, F(x) = 2tgi;- +1.
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15. F(x) = tgizr- + 2C0s X. 16. F(x) = ctgi;- + %sinx.

17. F(x) = %sin%:- +1. 18. F(x) = 2cos/x +0,5.
19. F(x) = x*sin’x + 1 20. F(x) = %ctg% + 4.
21. F(x) = sin®x — cos 2x. 22. F(x)=7sin’x - %cosx.
23. F(x) = —cos 2x. 24, F(x) =tg2x - 3.
25. F(x) = sinx + 0,5cos x. 26. F(x)= X :
COSX
%Il BBOJ| U OBPABOTKA
NMOCNEQOBATENIbHOCTEW

1. Haut CyMMy 3A€MEeHTOB ITOCACAOBATEeABHOCTH.

2. HaiTn MUHUMAABHEIN SA€MEeHT B IMOCACAOBATEABHOCTH.

3. HaliTi BTOpOH NO 3HAYEHHUIO SAEMEHT B ITIOCACAOBATEABHOCTH.

4, OnpepeAuTh, CKOABKO pa3 B IOCACAOBATEABHOCTH BCTpPEYaeTcs
3aAQHHOE YHCAO.

5. VI3BeCTHO CONPOTHBAGHHE Ka)KAOTO H3 3AE€MEHTOB 3AeKTpHye-
CKOHM IlelTH, BCe 3AEMEHTHl KOTOPOM COGAHMHEHEl napasreAbHO. Onpe-
AeAUTH 00Ilee CONPOTHBASHHE 3TOH Lenu.

6. HaiiTu npou3BepAeHNe 3A€MEeHTOB NNOCAEAOBATEABHOCTH.

7. HaTH cymMmMy MOAyAeH 3A€MEeHTOB NMMOCA€AOBATEeABLHOCTH.

8. OnpeAeAnTh, CKOABKO COOTBETCTBYIOIIHMX 3A€MEHTOB ABYX NO-
CA€AOBATEABLHOCTEM C OAMHAKOBBIM YHCAOM 3A€MEHTOB COBNAAAQIOT.

9. BEIYMCAHTE CYMMY KBAAPATOB SA€MEHTOB ITOCAEGAOBATEABHOCTH.

10. OnpeaeAnTs cpepHee apudMeTHUECKOe SA€MEHTOB [IOCAEAOBAa-
TEABHOCTH.

11. OnpeaeAnTs CpeapHee reOMeTpUYEeCKOe 3A€MEHTOB ITOCAEAOBa-
TEABHOCTH, COAepKallel [TOAOKHUTEAbHEIE YHCAA.

12. HaiTu npousBeAeHHEe MOAYAEH 3AE€MEHTOB IIOCA€AOBATEeALHO-
CTH.

13. AaHE HAaTYpPAABHOE YHCAO N ¥ BellleCTBeHHEIE YHCAA dy, dy, ..., Ap.
OnpeperuTs

a) a, + a,, a, + as, ..., Ap_y + a,;

6) a; — a, + a3 — ... + (-1)™a,;
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QA3 X... XAy
ay; Ay X... X4,

B) (rae n — 1deTHOe YHUCAO);

-0 — 03 —...— Qp_
13 2=l (rpe n — 4eTHOE YHCAO).

A +Q4 +...+0Q,

r)

14. OnpeaeAnTh, CKOABLKO pa3 BCTpedYaeTcsi MUHHMAABHEIN DAeMEHT
B IIOCA€AOBATEABHOCTH.

15. OnpeaeAnTb, CKOABKO pa3 BCTpeYaeTCd MAaKCHUMAABHEIA 3Ae-
MEHT B IIOCA€AOBATEALHOCTH.

16. BeiGpaTp MaKCHUMAaABHEI M3 MOAYAEH 3A€MEHTOB IIOCAEAOBA-
TeABHOCTH.

17. OnpeapeAuTsb, CKOALKO HyA€H B IOCA€AOBATEABHOCTH.

18. OcymiecTBAsIS BBOA 3A€MEHTOB ITOCAGAOBATEABHOCTH AO TeX
IIOp, ITIOKAa He OyAeT BBEACHO 33AaHHOE YHCAO, IOACYHUTATE UX KOANYe-
CTBO.

19. HaneuaTaTe True, eCAM 3A€MEeHTHl NOCACAOBATEALHOCTH YTIOPS-
AO4YeHEl IO BO3pacTaHuIo, U False — B NIPOTHBHOM CAyYae.

20. B moCAeAOBAaTEeABHOCTH HATYPAABHBIX YHCEA IMOACYHMTATHL KOAM-
YeCTBO YHCEeA, OKAHUHBAIOIIUXCSA 3aAaHHOHM Iu@po.

21. B 3apaHHON ITOCAEGAOBATEABHOCTH OIIPEAGAUTh MAaKCHMAaABHOE
KOAUYECTBO IOAPSA HAYIIHX MOAOKHUTEABLHBIX YHCEA.

22. HaiiTn CyMMy TeX YACHOB NMOCAGAOBATEABHOCTH, KOTOPEIe OKaH-
YHBAIOTCS Ha 3aAaHHYIO IH(PY.

23. HaliTH CyMMy 4YeTHEIX 3A€MEeHTOB IIOCACAOBATEALHOCTH IIEARIX
YHCeA.

24. OnpeAeAuTh KOANYeCTBO HeYETHEIX OTPUILIATEABHBIX 3A€MEHTOB
B IOCA€AOBATEABHOCTH LIGABIX YUCEA.

25. Yka3aTpb MUHHUMAaAbHEIIT HEYETHBEIH 5A€MEHT B IIOCA€AOBATEAb-
HOCTH, COAepIXalley IIeAble YUCAA.

26. Haiftu cyMMy HOMepOB OTPHUIIATEALHEIX SA€MEHTOB IIOCA€AOBa-
TEABHOCTH, B KOTOPOH HyMepallHs SAeMeHTOB HAYMHAETCHA C €AMHHUIIHI.

27. OnpepeAuTb KOAMYECTBO HEHYAEBHIX 3AEMEHTOB ITOCA€AOBA-
TEALHOCTH.

28. HaiiTH pa3zsHOCTh MAKCHMAABHOIO H MHHHUMAABHOrO S5A€MEHTOB
IIOCA€AOBATEABHOCTH.

29. OnpeAeAnTh, MeXXAY KAKUMH CTelIeHSIMU ABOMKH PACIIOAOKEHBE]
BCE MOAOJKHTEALHEIe SAEMEHTEI IIOCACAOBATEALHOCTH.

30. BriBeCcTH Ha 3KpaH —1, eCAM CyMMa 3A€MEeHTOB IIOCACAOBATEADb-
HOCTH OTPHIAaTeAbHasA, | — eCAR IIOAOXUTeAbHasA U 0 — eCAH paBHA

HYAIO.
31. BBoAATCSA NPOU3BOABHEIE LieAble YHCcAd. OIIpeaAeAnTh:
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a) KOAMYEeCTBO YeTHEIX YHCEeA, BBEACHHBIX AO BBOAA YHMCAAQ, KpaTHO-
ro k;

6) cyMMy nepBHIX k MOAO’KHUTEABLHEIX YHCEA,

B) CpeAHEe reOMeTPHYECKOe MEePBEIX K MIOAOKUTEABHEIX HEUETHRIX
YHCeA.

32. BBOAATCSI IPON3BOALHEIE CUMBOARL. OIIPEAEANTD:

a) KOAMYECTBO PYCCKNX OYKB AO IIOSABACHUS NMEPBON AATUHCKOM,;

0) eCTb AU CpeAM NepBHIX k BBEACHHEIX CHUMBOAOB XOTsA OHI OAHA
nudgpa.

33. Haittu HanboABIIUN OOLIHUN AeAMTEeAb IIOCACAOBATEeABHOCTH Ha-
TYPAABHEIX YUCEA.

34. OnpepeAnuTh, CKOABKO pa3 MEHSIETCSI 3HAK B NMMOCA€AOBATEALHO-
CTH YHCeA, OTAMYHEIX OT HYA4.

35. OnpeaeAuTsb, CKOABKO IMTPOOGEAOB B 3aAaHHOM NMMOCAEAOBATEABHO-
CTH CHMBOAOB.



LLEJTOYUNCNEHHAA APUDMETUKA

YpoBeHb CNOoXHOCTU A

1. AaHo HaTypaAbHOe YuCAO n. HaitTu cymMMy nepBOH H MOCACAHEH
nudp 5TOro Yucaa.

2. AaHo HaTypaabHOe 4HCAO n. IlepecraBuTh MeCTaM¥ NEepBYIO U
MOCACAHIOI HUQPH 3TOTO YUCAA.

3. AaHHI ABa HaTYPaABHBEIX YUCAA m U n (m £ 9999, n < 9999). I'lpo-
BEepPHTh, €CTh AH B 3aIIMCH YHCAA m HUDPH, OAMHAKOBEIE ¢ TUdpamMu B
3aITUCH YHCAA N.

4. AaHO HaTypaAbHOE YHCAO n (n < 9999). [IpoBepuTh, €CTH AH B 3a-
IIUCH 3TOT'0 YHCAA TPU OAMHAKOBBIE IIU(PHI.

S. AaHO HaTrypaAbHOe 4YucAO n < 99. AonucaTe B KOHIE ¥ B HAYaAe
3TOr'o YucAa nugpy k.

6. AaHHEl HaTypaAbHEBIe YUCAA n U k. [TpoBepUTEL, €CTh AM B 3aIIHCH
yucaa n* qudpa m.

7. Cpean BCceX n-3HA4YHBEIX YMCEA yKa3aTh Te U3 HHUX, cyMMa Iudp
KOTOPHIX paBHA 33AaHHOMY YMCAY K.

8. AaHbl TpHM HAaTypPaABHEIX 4YHCAA A, B, C, o603Havaomue YuCAO,
Mecar U roa. Haiti nopsAKOBEIFL HOMED AQTH!, HAYaB OTCYET C HaYaAa
ropa.

9. Haditu HanOGOABLIVIO M HAMMEHLHIYIO UQPPHL B 3aIIUCU 3aAAHHO-
I'O HaTYPaAbHOIO YHCAQ.

10. IIpousBeapenre n nepBHIX HEYETHHIX YHCEA paBHO p. Omnpepe-
AUTDb, CKOABKO COMHOMXUTEAEH B3STO AASL €O NOAYYEHHS U eCAM BBe-
ASHHOE UYHMCAO Il HE SIBASIETCSA YKa3aHHBIM IIPOM3BEACHUEeM, COOOIIUTH
00 3TOM.

11. Haittu B HHTEpBaAe [n; m] HaTypaAbHOE YHCAO, UMEIOIlee Hau-
GoAbllIee KOAMUYECTBO AGAHTEeAeH.

12. 3aaymMaHoO HeKoTOpoe 4HUCAO X < 100. MI3BeCTHHI YHCAad kK, m, n —
OCTaTKHU OT AGA€HHUSs 3TOro YHCAA COOTBETCTBEHHO Ha 3, 5, 7. Haitu x.

13. Irpok A oObaBAseT AByx3HaYHOe YucAo ot 01 po 99. Urpok B
MeHsieT MecTaMu Mu(dpe!, 0O LsIBAeHHBIE UTPOKOM A, U nIpubaBasieT 1no-
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AydeHHOe YMCAO K CyMMe IIu(p ero uucaa. [ToayaeHHEIH pe3yABTAT OH
OOBsABASIET MI'POKY A, KOTOPHU HIPOAEARIBAET C 3THM YHUCAOM Ty XKe
npoueaypy. Arpoku nmpoAOAKAIOT ITOOYEePEeAHO OOBIBAATH ABYX3HAY-
HEle YUCAQ, Oepsi AAS 3TOrO OCTATOK OT AGACHUSI KAUKAOI'O ITOAYYEHHOTO
pe3yAabTara Ha 100. OnpepeAnTs, KakKue YUCAA MOJXKET OOBIBHTEL UTPOK
A Ha HayaABHOM miare, YTOOEI UTPOK B B HeKOTOPHINT MOMEHT OOBSIBHA
yucao 00.

14. Aano HaTtypaabHOe unucA0o N. Ha¥iTi ¥ BRIBECTH BCe YMCAA B UH-
TepBaAe OT 1 A0 N — 1, y RKOTOpPHIX CyMMa ucp COBIIAAAGET C CyMMOM
IU@pP 3aAaHHOTO YUCAA. ECAM TaKHUX YHCEA HeT, BHIBECTU CAOBO «HET».
Hanpumep: npu N = 44 BRIBOAATCS unucAa 17, 26 u 35.

15. Aaso HaTypaabHOe uncAao N, HaiiTH ¥ BEIBeCTH BCe 4YMCAAQ B UH-
TepBane OT 1 A0 N — 1, y KOTOpBEIX npou3BepAeHUe HIUPP COBIIAAQET C
CYMMOH IU(P 33AAHHOIO YuCAd. ECAM TakMX 4YuHCeA HeT, BHIBECTH Ha
3KpaH CAOBO «HeT». HanpuMep: npu N = 44 BHIBOAATCSI YUCAA 18 u 24,

16. AaHO HaTypaarbHOe YUCAO N. OnpepeAUTs KOAUYEeCTBO BOCBMU-
3HAYHBIX YUCeA, CyMMa IU@P B 3allUCH KOTOPHIX MeHbire, 4eM N. Ecan
TaKUX YHMCEA HET, BHIBECTH Ha 3KpPaH CAOBO «HeT»,

17. AaHo HaTtypaabHOe YUCAO N. OnpeAeANT:E KOAWYEeCTBO BOCHMH-
3HAYHBIX YUCEeA, CyMMa U(DP B 3alucU KOTOPHIX 60AbIe, ueM N, Ecan
TaKUX YHUCEA HeT, BEIBECTH Ha 3KpaH CAOBO «HeT».

18. Aano HaTtypaabHOe uucAO N. Hantu Hauboaburee yucro M > 1,
Ha KOTOpoe cymMMa mudp B 3anmucu umcra N AeAuTcs 6e3 OCTaTKa.
EcAu Takoro umcaa HeT, BHIBeCTH CAOBO «HeT», Hanpumep: N = 12345,
M = 5. 3pecs cymma 1ugp uucaa N, paBHas 15, Aeautcs 6e3 ocTaTKa
Ha J.

19. AaHo HaryparbHOoe uucA0 N. HaHTH HauMeHbIllee YHCAO
N < M < 2N, KoTopoe AeAuTcst Ha cymmy nudp uucra N 6e3 ocraTka.
Ecam Takoro umcaa HeT, BRIBECTH CAOBO «HeT». Hampumep: N = 12345,
M = 12360. 3pech uucao 12360 peantcs Oe3 ocraTKa Ha YMCAO 15.

20. AaHo HaTypaAbHOe 4uCAO N > 9, OnpepeAnTs KOAMYECTBO HY-
ACH, HAYIIUX IMOAPSIA B MAGAINUX pa3psApax 3TOro uyuchaa. Hampumep:
B unucAe N = 1020000 koAM4eCTBO TAKHX HyAel — 4eTHIpe.

21. AaHo HaTyparbHOe YUCAO N > 9. OnpepeAnTs KOAMYeCTBO Hy-
Al B CTapumiMx paspsgpax >35Toro 4ucAa. Hampumep: B 4YHCAe
N = 10025000, pABa HyAS B CTApIIIMX Pa3psiAax.

22. AaHo HaTypaabHOe 4YucAO N > 9. OnpeAeAuTs CymMMy Budp nep-
BOH ITOAOBHHBEI 3TOT'0 YMCAA (CTaplIuX pa3psAoB). HanpuMep: B UHCAe
N=12345678 stacyMmma 1 + 2+ 3 + 4 = 10.

23. AaHo HarypaabHOe YUCAO N > 9. OnpepeAuTs CyMMy LIMPP BO
BTOPOM IIOAOBHMHHEl 3TOr0 4YMCAA (MAAALIMX pa3psapoB). Hanpumep:
B yucAre N = 12345678 sta cymma 5+ 6 + 7 + 8 = 26.
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24. AaHo HaTtypaAnbHOe YHCAO N. ECAM 3TO YHCAO COpepXKUT TPH
HU(PH, MOAYIUTH HOBOE YUCAO M NMOCPEACTBOM IIepeCTaHOBKH ero
nepBor U mocAepAHed uudp. Hanpumep: ecan N = 123, To M = 321.
OnpeAeAuTs, IpH KAKOM KOARYeCTBe udp B yucre M = N,

25. AaHo HaTtypaabHOe YUCAO N. EcAM 3TO YHCAO COAEPKHT HATH
nudp, TOAYYHTE HOBOE YUCAO M moCpepCTBOM UCKAIOUEHHUSI erO CPeA-
Hel M@ppH. Hanpumep: ecau N = 12345, To M = 1245. OnpepeAuTs,
IIPpU KAKOM KoAudecTBe Ludp B uucre M = N,

26. J)Kenniuna 1mna Ha 6a3ap npoaaBaTh auna. Ee cayuaiiHo cOua ¢
HOTI' MY’KYUHAQ, B pe3yAbTaTe 4Yero BCe siMia pa3buamMcs. MyKuuHA
IIPEAAOSKHUA ONMAATHTE YORITKHM UM CIIPOCHA: CKOABKO Y Hee OBIAO AUIL?
sKeHniuHa cKazaaa, YTO TOYHOro YMCAA He 3HAeT, HO KOoraa oHa Opaaa
sINIIa IMapaMu, TO OCTAaAOCh OAHO aAMI0. OAHO ANMIO0 OCTAHETCA TaKXKe,
eCAH oHa 6ypeT O6paTh 1o 3, 4, S ¥ 6 AUl HO eCAM OpaTh Mo 7 WTYK, TO
B OCTaTKe HUYero He OCTAHETCH.

OnpeAeArThb, KaKoe MUHUMAaABHOE YMCAO STMI] MOTAO ORITh B KOP3HHE.

YpoBeHb cnoxHoctu B

1. AaHO HaTypaAbHOe YUCAO n. [TpoBepuTh, BCce AR IIM(PPH B 3TOM
YHUCA€e pa3ANYHEIE,

2. HaifTu LleAHle KOpHY ypaBHeHHs ax® + bx’ + cx+d =0,rae q, b, ¢,
d — 3aAAaHHBIE 1LIeAnle YHMCAQ, puueM d # 0 u d # 0. (LleABIMH KOpHSMH
MOTYT OBITb TOABKO IIOAOJKHTEABHEIE H OTPHUIIATEABHBEIE A@AUTEAM KO-
3¢ dunmenra d.)

3. AaHO HaTrypaAbHOe YUCAO n. IloMeHSTH IMOPSAAOK CAeAOBaHUS
nudp B 3TOM YUCAe HA OOpATHHIN HAM COOOLIUTE, YTO 3TO HEBO3MOX-
HO B CHAY NepenoAHeHUs].

4. Ha¥tu BCe AeANTEAH HAaTyPaAbHOTO YHCAA N,

5. HatypaantHoe uucAO M Ha3BIBaeTCs1 COBepIUEHHBEIM, €CAHM OHO
PaBHO CyMMe BCeX CBOMX AEAMTEAeH, BKAIOYAs] eAMHUITY, HO UCKAIOYas
CaMo 3TO YUCAO. HanevaTaTs BCe COBeplIeHHEIe YMCAQ, KOTOphEle MeHb-
1ie 3aAaHHOTI'0 yucaa N.

6. HatypaAbHuele yucaa a, b, ¢ HasmBarwTcs yucaamu [Tudaropa,
€CAM BLITIOAHSITCS YCAOBHe a’ + b? = ¢, HaneuaTaTs Bce uncaa [Tuga-
ropa, KoTropule MeHrsuie N.

7. AaHO HaTypaAbHOe YHCAO N. B psiAy 1, ..., n HaWTHU YHUCAQ, cOBNa-
AQIolMe ¢ NOCACAHUMH U paMHU B 3allMCH UX KBaApaToB. Hanpumep:
6% = 36, 25% = 625.

8. I'To HOMepy AHS B FOAY BBIBECTH YHCAO M MeCs1] B OOLIeIIPUHATON
¢dopMe. Hanpumep: 33-#1 AeHb ropa — 310 2 peBpand.
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9. AOATrOXKUTeADb B Bo3pacTe He MeHee 100 AeT OGHapYy>KHA OAHA)K-
ABl, UTO €CAH K CyMMe KBapApaToB udp ero Bo3pacra npubaBUTHL YUC-
AO AHSI €r0 POXAEHUS, TO KaK pa3 IOAY4YHUTCS ero Bo3pacrt. Ompeae-
AUTB, CKOABKO A€T AOATOKUTEAIO.

10. AaHO LIleroe YHCAO n > 2. HanmeuaTtaTps BCe MPOCThIE YHUCAA U3
UHTepBaAa [2; n).

11. Ha¥iTu HauMeHEIlee HATypaAbHOe YUCAO N, KOTOpOoe MOXKHO
IIPEACTABUTE B BUAE CYMMBEI KYOOB ABYX HaTYPAAbHEIX YUCEA.

12. AaHH HaTypaAbHEIE YHCAA n U m. HaflTu HaTypaAbHEIe YUCAAQ,
MeHblile N, KBaApaT CYMMB! IIU(P KOTOPHIX paBeH m.

13. B unTtepBaae [2; n] onpeAeANTs YMCAO C MAKCHMAABHON CyMMOH
AEAHUTeAeH.

14. AQHEI HaTypaAbHEIE YUCAQ P U ¢. [IOAYyYUTE AGAUTEAH YUCAA G
B3aHMMHO TIPOCTHIe C YHCAOM pP.

15. AAq 3aAAHHEIX HAaTYPAABHEIX YUCEA N U k OIIpeAeAUTh, PaBHO AH
YUCAO N1 CyMMe K-X CTelleHe¥ CBOUX IU@p.

16. Ha#iTu BCe n-3HaYHbBIe YUCAQ, CyMMa KBAAPATOB LU(PP KOTOPHIX
KpaTHa M.

17. HanTu BCe HaTypaAbHEIE YUCAQ, He NIPEBOCXOASIIINEe 3aAAHHOTO
YHCAQ N, KOTOPHIe AGASITCA Ha Ka)KAYIO U3 CBOUX IUdp.

18. AaHO HaTypaABHOe YHCAO n. HailTu KOAMYEeCTBO HATYpaABHBEIX
YHCeA, He NMPEeBhIAIONINX N ¥ He ASAdIIUXCS Ha YHUCAa 2, 3 M J.

19. I'lyctb f, — 3TO n-# YAEH IIOCAE€AOBATEeABHOCTH, OIIPeAEeAsIeMOH
CAeAYIOIIUM O0O6pa3oM:

f,=—f,_ - 2f o f=1; f=—1.

[TokasaTte, 4To 2™! — 7f2, eCThb NOAHKIN KBaAparT.

20. ITocrepOBATEABHOCTE X9MMHUHra OOpPa3ylOT HATypaAbHBIE YUC-
A4, He UMelOlllUe APYTHX IIPOCTHIX AeAnTeAer KpoMe 2, 3 u 5. Haiiru:

a) nmepBule N YA€HOB 3TOM NMOCAEAOBATEABHOCTH;

6) cymmy nepBRIX N YA€HOB ITOCAEAOBATEABHOCTH;

B) N-#1 YAeH MOCA€AOBATEABHOCTH ITO 3aAAHHOMY HOMepy N,

I) NepBHIN 4YAeH, OOABIIHI 3aAaHHOroO Yucaa M, a Takke HOMep
3TOro 4YAeHa B IIOCAEAOBATEeABHOCTH;

A) CYMMY BCeX YA€HOB ITIOCA€AOBATEABHOCTH OT HOMepa N A0 HOMe-
pa M.

21. B uHTepBaAe |2, n] HaNUTH BCe HATypaAbHBEIe YHCAQ, CYMMa Iup
KOTOPHIX IIPU YMHO>XEHHH HAa YUCAO d He U3MEHUTCS.

22. YAAAUTD U3 AeCATUYHOM 3alncy Yucaa N eAMHUI], COXpaHHUB I10-
PSAAOK cAepoBaHUA ocraBmuxcsa nudp. ChopMupoOBaTh U HaleyaTaThb

IIOAYyYeHHO€e YHUCAO.
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23. IIIkoAa HAXOAWTCS Ha OAHOM CTOpPOHe YAMIIH ¢ A0oMOM IleTpa.
OAHA’KABL IO AOpOre B IIKOAY OH CTaA CKAAABIBATH HOMepa AOMOB,
MHUMO KOTOPEIX IIPOXOAUA ITO CBOeN CTOPOHE YAMIIE], HAYUHAs C HOMepa
cBoero poMma. I'lpu cymMe HOMepoB AOMOB, paBHOM 99, IleTp nepemrea
yepe3 NOIepevyHyIO YAUIY M HauyaA CKAAARIBATH HOMepa AOMOB BTOPOTroO
KBapraaa. Ilpu cymMmme HOMepOB AOMOB, paBHOH 117, OH mepellleA ele
OAHY IOIIEPEYHYIO YAMIY M CTaA CKAAABIBATh HOMepa AOMOB TPEeThEero
KBapTara. JTa CyMMa OKa3saaaCh paBHOHM 235, BKAIOYAs HOMep AOMa
IIKOARL. OmIpeAeAuTs HoMep AoMa [leTpa ¥ HOMep AOMa LIIKOAHI.

24. AaHo HaTypaAbHOe YHCAO N. OnpepeAuTh KOAHYECTBO LU(dp B
3aMMACH 33aAQHHOrO YHUCAA, UMeIolUX HauMeHblllee 3HayeHWe, Hanpu-
Mep: B yucAe N = 4 548 ABe nu¢pe ¢ HaUMeHBIUUM 3HAYeHUeM, T.e.
ABe IU(MPpH! 4.

25. AaHo HaTypaanbHOe YHCAO N. OnpeAeAuTs KOAMYeCTBO LMQPp C
HauOOABIINM 3HaUeHHEeM B 3allHCH 3aAaHHOrO yucAa. Hanpumep: B uyuc-
Ae N = 1808 aBe nudpsl ¢ HaubGOABIIIMM 3HaAYEHHUEM, T. €. ABe UudpH 8.

26. Aano HaTypaabHOe YHCAO N, IToAyunTs HOBOe YHCAO M IOCpeA-
CTBOM 3aMeHB! IMOCAeAHeM IU(ppH yucra N HauMeHbled nudpon B
ero 3anucH. Hanpumep: ecau N = 128 452, To M = 128 451.

27. AaHo HaTtyparbHOe YHCAO N. ITOAyYUTE HOBOe YuCAO M mocpea-
CTBOM 3aMeHHB! NOoCAeAHeH LUudpu uucra N Hauboaswen nudgpon B
ero 3amucu. HanpuMmep: ecau N = 128 452, To M = 128 458.

28. OmnpepeAuTb KOAHYECTBO M-3HAYHEIX HATYPAABHEIX YHCEA, Y
KOTOPHIX CyMMa I[U(p, CTOAIMX B HeUeTHHIX pa3psiaax, paBHa N. Ha-
npuMep: ecAM 1 SN<30, To0 <M <.

29. BEIUMCANTE CYMMY HaTypaAbHBEIX YHCEA B UHTepBaAae [a; b], B 3a-
IMUCHh KOTOPEIX BXOAUT IU(pa k.

30. IToCcTpOUTE AAST 38AAHHOTO UHCAA N > 1 NMOCAEAOBATEALHOCTD
XeMca caepyioliuM o6pa3oM. EcAM 4MCAO n YeTHOe, Pa3AeAUTEL ero Ha
2, B IPOTUBHOM CAyYae YMHOXHUTE Ha 3 ¥ npubaBuTh 1. EcAl noAyueH-
HOe NpPH 3TOM YHCAO He PaBHO 1, TO 3TU AeHCTBUA MOBTOPATH AO TeX
[IOp, TIOKa He NOAy4YHTCs 1. YKa3aTh HauboAblllee YUCAO B IIOAYYEeHHOMN
IIOCA€AOBATEALHOCTH (BepPIUIHHY) H KOAHYECTBO 1Iaros.

31. OnpepeAuTh, BXOAUT AM 3aAaHHAdA nudpa p B AeCATUYHYIO 3a-
IIUCh YUCAQ, 3aAaHHOTO B CUCTeMe C OCHOBaHUeM q (2<qg <9).

YposeHb cnoxHoctu C

1. AaHo HaTypaAbHOe YHCAO k. HameuaTraTs k-10 u(py NOCAEAOBa-
TeAbHOCTH 12345678910111213..., copeprRalyio MOAPSIA BCe HATypaAb-
HBle YHCAAQ.
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2. AaHo HaTypaAbHOe uuCAO k. HanmeuaraTth k-10 iudpy mocA€AOBa-
TeAbHOCTH 149162536..., copepRallyio MOAPSIA KBAApaTel BCEX HATY-
PAALHBIX YUCEA.

3. IlepeBecT 3apAaHHOE HATYPAABHOE YHUCAO U3 AECATUYHOM CHUCTe-
MBI CUYUCAEHUS B ABOUYHYIO.

4. [TepeBecTH 3aAAHHOE HATYpaAbHOE YMCAO N B IIeCTHAALATepHY-
HYIO CHCTEMY CUMCACHHSI,

5. AaHO HaTypaAbHOE YHCAO n. [TepecTaBuTh ero HU@pL TaKUM 00-
pa3oM, YTOOH 13 HUX 00pa30BaA0OCh MAKCUMAABHOE YHCAO.

6. AaHO HaTypaAbHOE YuCAO n. [TepecTaBUTh €ro HU@PPH TAKUM 00-
pa3oM, 4YTOOR! U3 HUX OOpa30BaAOCh HAUMEHLIIEEe YHCAOQ.

7. AAF 3aIIUCH PUMCKHX Hu@dp ucnoAb3yioT cuMBoOAHL I, V, X, L, C,
D, M, o6o3Hauamolue cOOTBETCTBEHHO yucaa 1, 5, 10, 50, 100, 500,
1 000. IlepeBecTH 3amuch AIOOOro 3apaHHOro apabckumu udpamu
yucaa n £ 3999 B 3anuck pUMCKUMHU IIHU(ppaMu.

8. icmoab3ya Bce nudpH oT 1 A0 9 o OAHOMY pa3y B Pa3sAHYHEIX
KOMOUHAIIUAX U ONepaluu CAOXKEHMS U BHMHUTAHUS, MOAYYUTH B pe-
3yAbTaTe yucAao 100.

9. Ucnioaw3ys Bce nugph OT 1 A0 9 Mo OAHOMY pa3y ¥ onepauuH
CAOJKEHHUSI ¥ BHIYUTAHHS, IIOAYYUTE B pe3yAbTaTe uucAo 100 npu ycao-
BHM, YTO IU(PH NOABASIOTCSI B BO3pacCTaIOIeM UAM YORIBAIOIEM IIO-
psiake. Hanpumep: 123 +4-5+67-89=100,9-8+76-5+4+3 +
+ 21 = 100.

10. OnpeAeAuTs, SIBASIETCA AWM 33A@HHOE HATypaAbHOE YMCAO IIa-
AMHAPOMOM.

11. HaiiTu nieAnle 4uCAQ, IIPM BO3BEAGHUU B KBAAPAT KOTOPHIX IIO-
AY4aloT MaAMHApOMEL. Hanmpumep, 262 = 676.

12. Ha¥iTu 1jeAnie YucAa NaAMHAPOMEI, TIPH BO3BEA€HUU B KBAApPAT
KOTODHIX TaK)Ke IOAYYAIOT NaAMHApPOMEL. HampuMmep: 222 = 484,

13. HaliTu neAnle 4uCAa, IPH BO3BEACHUU B TPETHIO, YETBEPTYIO
HAHM IIATYIO CTeIleHb KOTOPHIX IIOAy4YalOT NaAMHApPOMEL. Hampumep:
113 = 1331.

14, AaHo HaTypaAbHOE YHUCAO n. ECAM 3TO He maAMHAPOM, peBepCcH-
poBaTh €ro IHU@PH U CAOKUTH UCXOAHOE UHCAO C YUCAOM, ITOAyYEH-
HEIM B pe3yAbTaTe peBepcupoBaHusi. ECAU NTOAyYeHHasi IPU 3TOM CyM-
Ma He MaAMHAPOM, IIOBTOPSATEH YKa3aHHBEIe AeMCTBUA AO TeX Mop, IIOKa
HE MMOAYYUTCS MAaAHHApPOM. Hanpumep, AA MCXOAHOrO 4ucAa 78 3anu-
meMm: 78 + 87 = 165; 165 + 561 = 726; 726 + 627 = 1 353; 1353 + 3531 =
= 4 884.

15. Lienoe YUCAO MOKHO IPEACTABUTH KaK CYMMY €ro 4yacrei, Ha-
3pIBaeMBIX pa3bueHusmu. Hanpumep, YHMCAO 4 MOXXKHO IPEACTABUTH
caepyiommum ob6pasom: 4; 3+ 1;2+1+1;2+2;1+1+ 1+ 1. Toraa, ob60-
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3HAYUB 4Yepe3 P(n) KOAMYECTBO pa3bUeHUN YHCAA n, MOJKHO 3aIuCcaTh
P(4) = 5. AAst 3apAAHHOrO YHNCAA N BHIIIOAHUTH ero pa3tueHus u onpeae-
AHUTB P(n).

16. AaHo HarypaabHOe uucAO k. HamevaraThb k-10 mudpy mOCAEA0-
BaTeAbHOCTH 24681012141618202224262830..., copep>Kalylo NOAPSA
BCe HaTypaABLHEIE YeTHERIE YUCAA.

17. AaHo HaTypaAbHOe 4UCAO k. HanmeuataTh k-10 nupy mocAaepo-
BaTeabHOCTH 1123581321..., copeprxauryio nmoppsip Bce uucra Qubo-
Hayyy.



noANPOrPAMMDBI

SN HEPEKYPCUBHbDIE NMPOLEAYPbLI N ®YHKLUW

YpoBeHb CNoXHOCTU A

1. TpeyrOABHUK 33aAaH KOOPAMHATAMHU CBOUX BepIUUH. BEIYUCAUTEH
ero NAOLIaAb.

2. Hatitu HaubGoABIIMM OOHIUM AeANTEeAb M HaHMeHblllee oOOIee
KpaTHOe ABYX HATYpaAbHBIX YHCEA, eCAH AaHAa PopMyAa

A-B

HOK(A,B) = OMAT)

3. Ha¥itu HAuOGOABIIUN OOIIUN AEAVUTEeAb YeThIpeX HATYpPaAbHBIX
YUCEeA.

4, Ha¥iTH HauMeHbllIee 0011ee KpaTHOE TpeX HAaTYPAALHBIX YHCEA.

S. Haittu cymMMy GOABIIIEro u MeHbIIEero U3 Tpex YuceA.

6. BEIMUCAMTE IAOILIAAL IIPABHABLHOTO MIECTHUYTOABHUKA CO CTOPO-
HOM @, UCIIOAB3YH ITOAITPOrpaMMy BRIYMMCACHUS MAOMIAAM TPEYTOALHUKA.

7. Ha DAOCKOCTH 3aAaHBI KOOPAMHATAMHU n ToueK. OnpepeAUuTs
MeXXAYy KaKMMHU U3 Nap 3aAaHHHIX TOYEK caMoe GOABIIOe pacCTOsTHUe.
(KoopAHHATH TOYEK 3aHeCTH B MACCHUB.)

8. B MaccuBe A[N] Ha¥iTu BTOpOE NO 3HAYEHUIO YUCAO (T.e. BEIBe-
CTH HA IeyaTh YHCAO, KOTOpOe MeHbIle MAaKCHUMAALHOrO 3AeMeHTa
MaccuBa, HO 60AbIIIe BCeX APYTHX €ro 3A€MeHTOB).

9. ITpoBepUTh, SABAAIOTCS AKX 3aAdaHHHIe TPH YUCAA B3aMMHO HpO-
CTHIMH.

10. BRIYHCAUTE CyMMY (PAKTOPHUAAOB BCeX HEYETHHIX 4YuceA OT 1
20 9.

11. AaHE ABe Apo6u % U % (rae A, B, C, D — HaTtypaAbHHEIe YHC-

AQd). Pa3peAuTs ApoOb Ha APOGE U MOAYYUTH OTBET B BUAE HECOKpPATH-
MOH Apob6u.

12. AaH MaccuB D. OnpeaeAnTs Crepyiomue cyMME: D[1] + D[2] +
+ D[3]; D[3] + D[4] + D|[5]; D[4] + D[5] + D[6]. (CocTaBUTE IOAIIpOrpaM-
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My BEIYHCAEHHSI CYMMBI TPeX OCA€AOBATEABHO PACIOAOKEHHEIX 3Ae-

MEeHTOB MaCCHBa C HOMepaMH OT k Ao m.)

A

C
13. AaHEI ABe Apobu B H D (rae A, B, C, D — HaTypaAbHEIe YUC-

Ad). YMHOXUTE ApoOb Ha ApoOb U NOAYYHTH OTBET B BUAE HECOKpAaTH-

MO ApoGu.

A C
14. AaHul ABe ApoOu B H D (rae A, B, C, D — HaTypaAbHBIe YHC-

Aa). BrivecTh U3 nepBoi ApoO6H BTOPYIO M MOAYYHUTH OTBET B BHAE He-

COKpaTHUMO¥M Apobu.
A C

15. AaHHE ABe Apobu B YD (rae A, B, C, D — HaTypaAbHBIE YHC-
Ad). CAOKHTE 3TH APOOHM U IMOAYUYHTH OTBET B BHAE HECOKPAaTHUMOH
Apobu.

16. Ha nAroCKOCTH 3aAaHBI KOOPAMHATaMU n TodyeK. Co3paTh MacCHUB
pasMepoM n(n — 1), saeMeHTaMH KOTOPOro SIBASIOTCA PAaCCTOSHUSA OT
Ka)KAOH M3 TOYeK A0 n — | Apyrux TouYek.

17. AAMHEI CTOPOH YeTHIPeXyTOABHHKA 3apaHHl yuchamMu X, Y, Z, T.
BEIYMCAWTE €ro MAOIAAL, €CAHM YTOA MEXAY CTOPOHaAMM AMAMHOM X B Y
IIPAMOMN.

18. CchopMmupoBaTh MaccuB X(N)}, N-i yaeH KOTOPOro ONpPeAeAsieT-
cs1 popmyaour X(N) = %

19. BerancauTh CyMMy (aKTOPHAAOB BCeX YETHBHIX YHUCEeA B MHTep-
Baae OT m A0 n.

20. 3aMeHUTbL OTPHUATEABHLIE AeMEeHTHl AMHEHHOro MacCHMBa HX
MOAYASIMH, He UCHOAB3YSl CTAHAAPTHYIO (PYHKIMIO BEIYMCASCHUS MOAY-
Ast. OTIpeAGARTD YHCAO MTPOU3BEAEHHBIX 3aMeH.

21. Aan maccuB A(N). CoopmupoBate MaccuB B(M), saeMeHTaMH
KOTOPOro SIBASIOTCSI OOABILIME U3 ABYX PSAOM CTOSIIUX B MacCuBe A
ynceA. HanmpuMmep, eCAM MacCHUB A COCTOUT U3 3AeMeHTOB |1, 3, 5, -2, 0,
4, 0, sneMeHTaMu MaccuBa B GyayT 3, 5, 4.

22. Aan maccuB A(N), rae N — yeTHoe yucro. ChopMHpoOBaThH Mac-
cuB B(M), sneMeHTaMH KOTOPOTO SIBASIIOTCS CpeAHUe apu(pMeTHYeCKHe
COCEAHHX IIap PAAOM CTOSILINX B MaccuBe A umnceA. Hanpumep, ecan
MAacCUB A COCTOMT U3 3AeMeHTOB 1, 3, 5, -2, 0, 4, 0, 3, sAeMeHTaMH Mac-
cuBa B 6ypyT uncaa 2; 1,5; 2; 1,5.

23. Aano npocroe uucA0. CoctaBuTh PYHKIIHIO, KOTOpas OyAeT Ha-
XOMAMTEH CAEAYIOIee 3a HUM IIPOCTOE YHUCAOQ.

24. CocTaBuUTh PYHKIMIO AAS HAXOXASHUSI HAMMEHBIIIero He4YeTHO-
ro HaTYPAABLHOro AeAuTeAss k # 1 Aro60ro 3apaHHOro HaTYPAABLHOTIO
YUCAA N.
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25. HanucaTte npoleAypy NepeMHOXEHUS ABYX MHOIOYAEHOB, 3a-
AQHHEIX MAaCCHMBaMH KO3 PHIMEHTOB, Pe3YABTATOM KOTOPOH SIBASIETCS
MHOTOYAEH, 3aAaHHEII MaccuBOM KO3 PHULUEHTOB.

YpoBeHb cnoxHoctn B

1. Aano HatypaarHoe uncao N. ChopmMupoBaTs MaCCHUB, SA€MEHTa-
MH KOTOPOTO ABASIOTCA MUPPH yucAa N.

2. OnpeAeAnTh, B KAKOM U3 ABYX 3aAAHHEIX YyuceA 6oablie nudp.

3. 3aMeHHUTh 3aAaHHOE HATypaAbHOE YHCAO YHCAOM, ITOAYYAeMEIM
U3 UCXOAHOroO 3amuckio ero nudp B obpatHom nopsiake. Hanpumep:
3aAaHO YHCAO 156, TpebGyeTcss MOAYYHTE 651.

4. AaHH HaTypaAbHEIe yHCcAd K 1 N. ChopmMupoBaTs MacCcus A, sae-
MEHTaMHU KOTOPOTO ABASIIOTCS YHCAQ, CyMMa IU(Pp KOTOPHIX paBHa K u
KOTOpEIe He OoAblIe N,

5. AaHEI TPpH KBaApaTHHEIX MaTpullk A, B, C n-ro nopsiaka. BeiBectn
Ha IIeYaThb MAaTpMIly, UMEIOIIYI0 HauMeHbIIy10 HopMy. (HopMmon Mma-
TPUIIEI HA3LIBAETCS MAKCUMAALHOE U3 aGCOAIOTHEIX 3HAYEHUH ee dAe-
MEHTOB.)

6. ABa HaTypaAbHEIX YMCAd HA3BIBAIOTCA APYKECTBEHHBIMH, €CAHM
Ka’kAO€e U3 HUX PaBHO CYMMe BCEX AeAHTeAel APyroro, KpoMe CamMoro
aroro yucaa. Hanpumep, uucaa 220 u 284. Haitu Bce naphul Apyxe-
CTBEHHREIX YUCeA, KOTOpEIe He OOoAbIlle 3aAaHHOro YucAa N,

7. ABa MPOCTHIX YHCAA HAa3EIBAIOTCA OAH3HEeLlaMH, €CAM OHHM OTAMYa-
IOTCS APYT OT Apyra Ha ABa. Hanpumep, 41 u 43. HanmeuaTtaTts BCe naph
OAM3HeIN0B U3 MHTepBaAa [n; 2n], rAe n — 3aAaHHOEe HaTypaAbHOE YMC-
A0 OOABILIE ABYX.

8. AAs 3aAQHHOTO YHCAA N BRIYUCAUTh CYMMY

n+l
D 1 N 1 (-1)

—=l-=—+—=——...4 ,
q 2 3 n

IIpuieM Apo6n L AOMAKHA GEITH HECOKPATHMOH (TAe p, § — HaTypaAb-

HBI€ YHCAA]).
9. AAd 3aAQHHOTO YHCAA N BBIYUCAUTL CYMMY

1 1 1
l+=+—=+...+—,
2 n

Pe3yAbTaT IIPEACTABHTL B BHAE HECOKPATHUMOM Apobu g (rae p,
q — HaTypaABbHEIE YHCAA8).
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10. HaTtypaAbHOe 4YHCAO, B 3allUCH KOTOPOro n nudp, Ha3eIBaeTCA
YHMCAOM AMCTPOHTa, €CAH CyMMa ero nudp, BO3BeAeHHas B CTeNeHb N,
paBHa camMmoMy uucAy. Hantu Bce yncaa AMCTpoOHra oT 1 Ao k.

11. Ha¥fTi ¥ BEIBECTH Ha IeYaTh BCe YeThIpeX3HAYHEIe YUCAA BHAA

abcd, AAI KOTOPHIX BEIIIOAHSAETCA CAEAYIOILIee YCAOBHE:
a) a, b, ¢, d — pa3sHEuIle ITUDPHI;

6) ab-cd =a+b+c+d.

12. HaitTu BCe NpOCTHE HATypaAbHBEIe YHMCAQ, He IPEBOCXOAMALIHe
3aA@HHOTO YHMCAA N, ABOMYHAA 3allUCh KOTOPHIX IIPeACTaBAsieT cOO60M
MaAMHAPOM, T.€. YUTAaeTCsI OAUHAKOBO CAeBa HAIpaBO U CcripaBa HaAe-
BO.

13. HaiTi BCce HaTypaAbHEIe N-3HAYHBIE YMCAQ, U(PPH B KOTOPHIX
06pa3yoT CTPOro BO3pacTalolfyio NOoCAeAOBaTeALHOCTE. Hanpumep: 1,
2,3,456,7 8,9

14. HaliTu Bce HaTypaAbHEIE YHCAQ, HE MIPEBOCXOASIIMEe 3aAaHHOTO
YHUCAA N, KOTOPEIE AGASITCS Ha KaKAYIO U3 CBOUX IUQDP.

15. HaitTu uncaa U3 uHTepBaAa [M; N}, umeromnue HauboAblee Ko-

AHUYECTBO AGAUTEAeH.
1

16. AA MOCAEAOBATeABHOCTH @y = 1, a4 =a, + " HanevyaTaTb
+a,
k-1 yureH B BHAe OOBLIKHOBEHHOM HecOKpaTuMoi Apobu. Hampuwmep:
@ = 3 a 19
2 =5 W=7
2' 10

17. AaHO HATypaAbHOE YHCAO n. ONpPeAeANTs, MOJKHO AH IIPEACTa-
BUTB 3TO YUCAO B BUAE NPOU3BEACHHUA TpeX NMOCAEAOBATEABHHIX HaTy-
PaABHEIX YHUCEA.

18. FimeeTcst 4aCTh KaTyLIKH ¢ aBTOOYCHEIMH OmnreTamu. Homep 6u-
AeTa IIeCTU3HauHHIH. ONpeAeAuTh KOAUYEeCTBO CYACTAMBEIX GMAETOB
Ha KaTylllKe, €CAH MeHBLIIMH HOMep O6mraera — N, a 6orpmuit — M.
(BuaeT AIBAsIeTCS CYACTAMBEIM, €CAH CyMMa TpexX NepBhIX ero nudgp
paBHA CyMMe TpeX NOCAeAHUX 1udp.)

19. OnpeAeAUTE CYMMY N-3HaYHBIX YHCEA, COAePIKAIlUX TOABKO He-
yeTHBIe IUu(pEl. HalTH, CKOABKO YeTHRIX ITM(P B 3TOM CyMMe.

20. M3 3apaHHOr0O YHUCAd BEIYECTh CyMMY ero nudp. M3 noaryyeHHO-
ro pe3yAbTaTa Tak’kKe BHIYECTh CYMMY ero nudp M T.A. ONpeAeAHTs,
CKOABKO TpeOyeTca BBIIIOAHHUTH TaKMX AEWCTBUH, YTOOHRI INMOAYYHTH
HYAB.

21. Pa3sA0KHUTE 3aAaHHOE HaTYpPaAbHOE YHMCAO Ha IMPOCTHIE MHOMKH-
tTead. Hanmpumep: 200 = 23. 5%,

22. AaHO HaTypaabHOe YHuCAO n. HaitTu Bce yncaa MepceHa MeHB-
e uyucAa n. (IIpocroe YuCAO Ha3RIBAeTC YUCAOM MepceHa, €CAM OHO
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MOJKeT ORITH IIPEACTABACHO B BHAe 2P — |, rae p — TOXe IIPOCTOe YHUC-
aro. Hanmpumep: 31 =2°-1.)

23. AaHO yeTHOe YUCAO n > 2. [IpoBepUTH AAS 3TOTO YUCAA THIIOTE-
3y foappGaxa, T. e. IPEATIOAOIKEeHUEe, YTO KAJKAOEe YEeTHOE YHCAO Nl IIPeA-
CTaBASIETCA B BHAE CYMMEI ABYX ITPOCTRIX YHCEA.

24. AaHHE HaTypaAbHBEIE YHCAA n U k, npudeM n > 1. HaneuaraTs k
ACCITUYHHIX 3HAKOB YHCAA 1/n, MCIOAB3YA TOABKO IleAhIe IepeMeH-
HEIE.

25. AaHO HaATypaAbHOEe YHCAO N > 1. ONpepAeAuTs AAMHY ITepUoAa
AECATHYHOHM 3amucu Apob6u 1/n.

26. OyHKIUA f C HATYPaABHEIMU apryMeHTaMH ¥ 3Ha4eHUAMH orpe-
AeAreHa B caepayiomeM Bupe: f(0) =0, f(1) = 1, f(2n) = f(n), f(2n + 1) =
= f(n) + f(n + 1). BeruucauTs f(n) Mo 3apaHHOMY 1.

27. B unrepsaae [100; N], rae 2!° < N < 23!, gafiTu KOAMYECTBO 4M-
CeA, COCTaBAeHHEIX u3 nudp a, b, c.

-M PEKYPCUBHbIE NPOLUEAQYPbLI N ®YHKLUN

HcnioAb3ysi peKypPCUBHYIO IOAIIPOrpaMMy, PEIlNTh CAGAYIOIHe 3a-
AQUH:

1. Haittu cymMmmy nuM@p 3aA@HHOTO HAaTYPAABHOT'O YHCAA.

2. HaniTn XoAn4ecTBO U p B 3aA@HHOM HAaTypPaALHOM UYHCAe.

3. OnucaTts ¢pyukuuio C(m, nj), rae 0 £ m < n, AA BEIYHMCAeHUA OH-
HOMMAABHOrO KO3(h(pHIMEHTa MO CAepylowiei opmyae: C% =CP =1,
Chr=CM, +C™'npu0<m<n.

4. OnucaTte peKypcHBHYIO (pyHKUuio Root(a, b, €), KoTopasd MeTo-
AOM AEAeHUSI OTpe3Ka IIOIIOAAM HaXOAHMT C TOYHOCTHIO € KOpeHb ypas-
HeHud f(x} = 0 B uHTepBaae [a; b]. I'Ipu 3ToMm cuurats, 4T0 £ > 0, a < b,
f(a)-f(b) < 0 u f(x) — HenpeprIBHAasi U MOHOTOHHAsA B MHTepBaAe [a; b].

5. Onucares ¢pyHKOUIO mMin(X) AAS OoNpeAeAeHHA MHHHMAALHOTO
3A€MEeHTa AMHEeHHOro Maccusa X, BBeAs BCIOMOTaTeALHYIO PEeKypCUB-
HYIO (QPYHKHUIO Min(k), HaXOAAIIYI0 MUHUMYM CpPEeAM NMOCAEAHHUX 3Ae-
MEeHTOB AGHHOrO MacCusa, HaYUHas C k-ro.

6. OnucaTe peKypCHMBHYIO AOrMYecKyio ¢yHkrouio Simm(S, I, J),
NMPOBEPAIOILYIO, SIBASETCA A CUMMETPHYHON 4acTh CTPOKH S, HauM-
HAmoIasics i-M U 3aKaHYUBAIOINASACA j-M ee SAeMeHTaMU.

7. BEIYMCAMTEL HAauOOABLIIMHM OOLIUM ACAUTEAb ABYX HATypaAbHEIX
YUCEeA.

8. Hayitu yncao, KoTopoe o6pa3syeTca IpH 3anmucu nudp 3aAaHHOro
HATypPaABLHOro 4YMCAa B o6paTHOM nopsiake. Hanpumep: AAst 3aAa@HHOTO
yucaa 1234 — 310 uncAao 4321.
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9. IlepeBecTH 3apaHHOE HATYpPAABHOE YHUCAO B D-UYHYIO CHCTEMYy
cyucreHud (2 < p<9).

10. AaHa CHMBOABHAfA CTPOKa, IIPEACTABASIONIass co60M 3anmuch Ha-
TYPAABHOT'O YUCAA B DUYHOM cucTeMe cUYuCAeHus (2 < p < 9). lepese-
CTH 3TO YUCAO B ACCATHYHYIO CUCTEMY CUHUCACHHS.

11. Beluucauts cymmy 1! + 2! + 3! + ... + n! npu n < 15. (Tun 3xnave-
HusA ¢pyHKuu Longint.)

12. BeIluucAUTE CyMMY: 2! + 4! + 6! + ... + n!, rAe n < 16 — 4eTHOe
qucao. (Tun sHavyenus ¢pyukiuu Longint.)

13. AaHO n pa3sAMYHBEIX HATYPaABHEIX YuceA. ONPeAeAnTs: BCe BO3-
MO>KHEIe IIePEeCTaHOBKHU 3THX YHMCEeA.

14. Onucate QyHKIIMIO, KOTOPAas YAAAsIeT U3 CTPOKH BCe AHIIIHUE
npoGeAnl. (AMIIHMMH CHHUTAIOTCA NPOOEAR, eCAH uX 6oAee ABYX ITOA-
psiA, €CAH OHM CTOAT B KOHIIe CTPOKHM ITOCAe MOCAGAHEeH TOYKHM IIOCAe
OTKPEIBAIOLIErocs MapHOro 3HaKa NpenruHaHus.)

15. PazpaboTaTte GYHKIUIO AAS BEIYUCACHHS ONPEACAUTEAS] MATPU-
Ikl nopsiaka n (1 < n < 20). x2

16. Ha¥itu n-10 NIpOU3BOAHYIO f(X)= € 2, NOCTPOMB AAS fW(x) pe-
KyPPEHTHOE COOTHOIIEHHe.

18. BRIYMCAUTEL 3HAYEeHHE MHOTOYACHA

P,(x)=dy+dx+dx*+... + d x"

C BellleCTBeHHBIMH KO3 PHIMeHTaMM B KOMIIAEKCHOM TOYKe X = C + id.



Temva 7/

OAHOMEPHbLIE MACCHUBDbI

YpoBeHb CNoXxXHOCTU A

1. B MmaccuB A[N] BKAIOYEeHH HaTypaAbHEIe umcaa. Hantu cymmy
SAeMEeHTOB MaCCHUBa, KPaTHEIX 3aAaHHOMY K.

2. B LIeAOYMCAEHHOH ITOCAEAOBATEABHOCTH €CTh HYA€BHIE SA€MeH-
ThL. CO3AATh MAacCHB U3 HOMEPOB 3THX 5A€MEHTOB.

3. AaHa NMOCAEAOBATEABHOCTH LIEARIX YHCEA d;, ds, ..., A, Onpeae-
AHUTBH, KaKOe YMCAO BCTPEYaeTCs paHbIle: IOAOKUTEABHOE HAH OTPpHIia-
TeABbHO€.

4. AaHa MOCAEAOBATEABHOCTh ACHCTBUTEABHEIX YMCEA Qy, dy, ..., Uy
OnpeaeAuTs, 6YAET AM OHa& BO3pacTaloulei.

5. AaHa NOCAeAOBaTeALHOCTh HAaTYPAAbHEIX YHUCEA a,, dy, ..., @, Co3-
AGTh MaCCHB M3 YeTHRIX YUCEA 3TOH IIOCACAOBATEABHOCTU. ECAM TaKMX
YHCeA HeT, BHIBECTH COOTBETCTBYyIOLIee cooblIeHue,

6. AaHa MOCAEAOBATEALHOCTE YHUCEeA dy, dy, ..., 4, YKa3aTh HAUMEeHb-
IIIYIO AAMHY YHCAOBOH OCH, COAEPIKAlLLUYIO BCe 3THU YHUCAA.

7. AaHa IIOCAEAOBATEABHOCTHE AGMCTBUTEABHEIX YHCEA 4, dy, ..., dp.
3aMeHUTHL BCe ee YAeHEl, KOTOpLIe OOAbIlIe 33A@HHOTO UHCAa Z, 3TUM
YUCAOM. OIIpeAeANTh KOAHYECTBO BEINTOAHEHHEIX 3aMeH.

8. IlocreAOBATEABHOCTH AGHCTBUTEABHEIX YHCEA OKAHYUBAETCA HY-
AeM. HaliTH KOAMYECTBO YACHOB B 3TOH MOCACAOBATEABHOCTH.

9. AaH MacCHUB AHCTBHTEABHEIX YHCeA ¢ pasMepHOCThIO N. Ompe-
A€AUTh, CKOABKO B HEM OTPHIATEABHEIX, TOAOJKUTEALHBEIX H HYAEBHIX
3A€MEHTOB.

10. AaHa NOCAE€AOBATEABHOCTh A@HCTBUTEABHEIX UHCEA dy, da, ..., Ap.
IToMeHATE MeCcTaMH HaHOOABIIIEE U HAUMEHBIIIee YUCAA.

11. AaHa MOCAEAOBATEABHOCTD LIeARIX YHUCeA d,, dy, ..., d,. BHIBecTH
Ha NMeYaTh TOABKO Te YHCAQ, AAS KOTOPHIX Q; 2 1.

12. AaHa NOCAEAOBATEABHOCTH HATYPAAbHEIX YHUCEA d;, dy, ..., dp.
YKa3aTh Te U3 3TUX YUCeA, Y KOTOPRIX OCTATOK OT AeAeHUuda Ha M paBeH
LO<L<M-1).
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13. B 3apaHHOM OAHOMEPHOM MacCuBe NOMEHATh MeCTaMH COCeA-
HHe 3AeMEHTRI, CTOAIIMe Ha YeTHHX MeCTaX, C SAeMEeHTaMH, CTOSIu-
MH Ha HEeYEeTHHIX MeCTax.

14. IIpu nocTynAeHUH B By3 aOUTYPHUEHTH], TOAYUYMBIIIHEe ABa 6aAAra
Ha MepBOM 3K3aMeHe, KO BTOPOMY 3K3aMeHy He AomnyckaioTrca. B Mac-
cuBe A[n] 3anmucaHbl OI[@eHKH 3K3aMEeHYEeMEIX, IOAYYEeHHEIe Ha IIePBOM
3K3aMeHe. ONpeAeAnTh, CKOABKO YEAOBEK He AQIMYILEeHO KO BTOPOMY
3K3aMeHy.

"7 15. AaHa NmOCAEAOBATEABHOCTL YHUCEA, CPEeAM KOTOPHX HMeeTcAd
OAHWH HyAb. BHIBECTH Ha IT€4aTh BCe YUCAA AO HYASI BKAIOUHTEABHO.

16. B nepBEIX 3AéMeHTax OAHOMEPHOrO MAaCCHBA pa3MellieHHl 3Ha-
YeHUsI apTYMEHTa, @ B CACAYIOIIUX — COOTBETCTBYIOIIHEe UM 3HAUYCHHUA
dyukuun. HanedaTaTs SA€MEHTH 3TOrO MAaCCHBAa B BHAE ABYX IlapaA-
ACABHEIX CTOAOIIOB: apryMeHT U 3HauYeHHe PYHKIUHU.

17. TIpUropAHOCTE A€TaAM OIleHHMBAeTcs NO pasmepy B, KOTOpPHH
AOMAKEH HaXOAHUTHCA B MIpeAeAax 3HaueHUH oT A — & Ao A + 6. Onpeae-
AUTBH, HMEIOTCA AH B napTuu n3 N Aetareil OpakoBaHHEIe. EcAu uMe-
IOTCSl, HAUTH HMX KOANYECTBO, B IPOTHBHOM CAy4yae BBIBECTH OTPHIIa-
TEeALHEII OTBeT.

18. Heo6x0AMMO MMeEIOIINECS AOAAAPE] BHIFTOAHO OOMEHSITh Ha pyo0-
AH, €CAH HMeeTcsi MHPOpMAIUs O CTOMMOCTH HX KYIAH-TIPOAAKH B
6aHKax ropoaa U KoanuecTtse 6aHKOB — N.

19. AaH I[eAOYHCACHHEIM MacCHB C KOAMYECTBOM 3AEMEeHTOB n. BEI-
BECTHU Ha IIe4YaTh Te ero 3AeMeHTERl, HHAEKCEI KOTOPHRIX ABASIOTCSA CTe-
MeHsIMH ABOUKH: 1, 2, 4, 8, 16, ...

20. AaHa mocAepAOBaTEeABHOCTh M3 N BellecTBeHHEIX uuceA. Onpe-
AEAWTH, CKOABKO B Hell yuceA MeHbIlle K, paBHO K u 6oasbile K.

21. AaHa NOCAeAOBATEeABHOCTh K3 N BellleCTBeHHEIX YKHCeA. Briunc-
AMTD

(X, - M)?
: N -1

rae M — cpepHee apudMeTUYECKOE 3aAAHHOH ITOCA€AOBATEABHOCTH.

22. Aax maccuB (Var A : Array [1..N] Of '0'..'9";). OnpeaeAuTs, BXo-
AUT AHM B HEero ImMoCA€AOBATEeAbHOCTh CUMBOAOB «1, 2, 3». ECAM BXOAHT,
TO CKOABKO pa3 M HauMHAasA C Kakux nosunui (N > 3).

23. AaH MaccuB AeMCTBUTEABHREIX YHceA. ONpeAeAnTs, CKOABKO pa3s
H3MEHSIeTCH 3HAK B 3TOM MMOCAEAOBATEABHOCTH U OTMETUTh HOMepa Io-
3UIUH, B KOTOPHX IIPOUCXOAUT CMEeHa 3HakKa.

24. AaHa NMOCAGAOBATEABHOCTE U3 N BellleCTBeHHEIX YHCceA. Briuuc-
ANTBH CYMMY YHCeA, TOPSAKOBEIE HOMepa KOTOPHIX SIBASIOTCSA NPOCTHI-
MH YHCAAMH.
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25. AaHa ToCAeAOBaTEeABHOCTD U3 N BellleCTBeHHBIX YuceA. Buiuuc-
AMTDL CYMMY YUCEA, TIOPSAKOBEIE HOMEPa KOTOPHIX ABASIOTCS YUCAAMHU
DuboHayuwu.

26. AaHa TOCAeAOBATEABHOCTD U3 N BellleCTBEHHBIX YMCEA. BRrauc-
AMTB 3HayeHHe BEIpayKeHUS

Nx; - x5 x... x x|

27. AaHa MOCAEAOBATEABHOCTh U3 N LEABIX YHCEeA. BEIUMCAUTE CyM-
My 3A€MEeHTOB MacCCHBa, MOPSAAKOBEIE HOMepa KOTOPHEIX COBIIAAAIOT C
3HAYEHUSIMU 3THX SA€MEHTOB.

28. 3anoARuTE MaccuB U3 N 3A€MEeHTOB C HAYaAbHEIM 3aAAHHEIM
sHaveHueM A[0] # 0 mo npurnumny: A[I] = A[l div 2] + A[l - 1].

29. OnpepeANTh KOAMYECTBO YAEHOB INOCAGAOBATEABHOCTH HaTy-
PAABHEIX YHCEA, KPATHBIX YHCAY M U 3aKAIOYEHHEIX B UHTepBaAe ot L
AO N.

30. OnpeAeAUTb, CKOABKO IIPOLIEHTOB OT BCEro KOAMYECTBa YAEHOB
ITIOCA€AOBATEABHOCTH LEABIX YUCEA COCTABASIOT HeUETHEIC YACHEL.

31. CcopMupoBaTe MAacCCHUB MPOCTHIX YHCEA, KOTOPHIe He OGoAbllre
3aAAHHOT'O HAaTYPAABHOroO 4ucaa N.

32. ChopMHUpPOBATE MAaCCHB IPOCTHIX MHOXUTEAeH 3aAaHHOTO
YUCAA.

33. C¢popMupOBaTH OAHOMEPHEINH MaCCUB. YAQAUTH U3 Hero K 3ae-
MEHTOB, Ha4YMHasl C 3aAaHHOrO HoOMepa, M A0OaBUTh SAEMEHT C 3aAaH-
HEIM HOMEPOM.

YposeHb cnoxHoctu B

1. AaH opAHOMepHEIN MaccuB A[N]. Hantn

max(a,, ay,..., dyx) + min(ay, as, ..., Ayp.)-

2. AaHa IOCAEAOBATEABHOCTh ACHCTBUTEABHEIX YHCEA a4y, 3, ..., A,
YKa3aTh 3A€MeHTH 3TON NMOCAEAOBATEALHOCTH, HAXOASIINECS B HHTEP-
BaAe [c; d].

3. AaHa IOCAEAOBATEABHOCTD IIEABIX ITOAOKHUTEABHBIX YuceA. Haii-
TH IPOU3BEACHUE TeX YHCEeA 3TOH INOCAEAOBATEABLHOCTH, KOTOpHIe
OOABIIIe 3aAaHHOroO YncAa M. ECAM TaKMX YMCeA HeT, TO BRIBECTHU COOT-
BETCTByIOLIee cooOIeHue,

4. IlocAeAOBATEABHOCTD @4, dy, ..., A, COCTOMT U3 HyAel u eauHuil. [1o-
CTaBUTH B HAYAAO 3TOU ITOCACAOBATEABHOCTH HYAH, a 3aTeM eAWHMIIEL.

5. AaHa IOCAEAOBATEALHOCTh ACHUCTBUTEABHBEIX YHMCEA dy, o, ..., Ay,
CPeAM KOTOPHIX €CTh M ITOAOKUTEAbHEIe, U OTPHUIlaTeAbHEIe. 3aMEHUTh
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HYASMHU Te U3 HMX, KOTOPEIe IO MOAYAIO GOABIIleé MAKCHMAABHOIO 3a-
ABHHOTO YHCA3, T.e. |a;| > max{a,, a,, ..., a,}.

6. AaHa NOCAeAOBATEABHOCTh AGMCTBUTEABHEIX YHUCEA Q,, dy, ..., .
Hantn

7. B IOCA€AOBATEABHOCTH ANCTBUTEABHEIX YUCEA ay, dy, ..., , €CTh
TOABKO IMOAOKHUTEABHEIE U OTPHILIATEABHEIE YA€HEl. BRIMUCAMTE MPOU3-
BeAeHHe P; oTpHHAaTeAbHEIX YACHOB 3TOHM NMOCACAOBATEABHOCTH U MpO-
H3BepAeHHe P, MOAOJKUTEABHEIX ee YAeHOB. CpaBHUTE P, ¢ P, 4 yKa3aTh,
KaKoe K3 IIPOU3BEAeHUMN 110 MOAYAIO OOABLIE.

8. AaH MacCCHB A€MCTBHTEABLHEIX YHCEA, CPEAH KOTOPEIX eCTh paB-
Hble. Ha¥Ti epBhIi1 MAaKCMMAaABHEIM 3A€MeHT 3TOr'0O MacCHBa U 3aMe-
HUTB €TI0 HyAeM.

9. BcTaBUTE B 3aAa@HHYIO TOCACAOBATEABHOCTb ACMCTBUTEABHEIX YH-
CeAr a; € @ < ... £ a, AeNCTBUTEABHOE YUCAO b TaKHM 00Gpa3oM, YTOOH
IIOCAEAOBATEABHOCTD OCTAAaCh HeyORIBaIOIeH.

10. AaHa OCAeAOBATEABHOCTD LIEABIX TOAOJKHTEABHBIX YHCEA dy, 4y,
vy 0. Ha¥TH B HEM YHCAQ, ABASIONIHECS KBaApPaTaMU HEKOTOPOTroO YHC-
Aa m.

11. AaHa NOCAEAOBATEABHOCTh LIEARIX YHCEA dy, 0y, ..., A, CO3AATH
HOBYIO ITIOCAEAOBATEABHOCTH, BRIGPOCUB U3 3aAaHHOW YAEHHI, DaBHEIE
min(a;, a ..., Q).

12. ¥ npuaaBka Mara3MHa BEICTPOMAACH OYepeAb U3 N TOKYIaTeAeH.
BpeMsa 06CAY>RMBaHHUA i-ro MOKyIIaTeAs paBHO {; (rae i =1, ..., n). Onpe-
ACAUTDH Bpems C; npeOGrBaHMs {-TO NOKYINaTeAs] B OUYEpPEeAH.

13. CekpeTHRIN 3aMOK AAS ceHipa coCTONT U3 10 paCIOAOKEHHEIX B
psiA SiYeeK, B KOTOPhIe BCTAaBASIOT UrPaAbHbIe KyOHMKH. 3aMOK OTKDHI-
BaeTCsA TOABKO B TOM CAy4Yae, €CAH B AIOOEIX TpeX COCEAHHMX siYeMKax
CyMMa TOYeK Ha ITIepeAHHX rpaHax KyOoukoB pasHa 10. (MrpaAbHEIH Ky-
OHK MMeeT Ha KakKAOM rpaHu oT 1 Ao 6 Touek.) Pa3rapaTe KOA 3aMKa,
€CAH ABa KyOUKa y)Ke BCTaBACHH! B TYEHKH.

14. B MaccuBe HEeARIX YHCEeA U3 N SA€MEeHTOB HauTH Hanboaee 4acTo
BCTpeuamoneecss YUCAO. ECAM TaKUX YHCeA HECKOABKO, ONPEAEAHTBh
HauMeHbIllee N3 HUX.

15. Ka>KARI COAHEYHEIN AeHL YAUTKA, CUASIIIAs Ha AepeBe, IIOAHH-
MaeTCs BBepX Ha 2 CM, a Ka’KAWHN NaCMypPHEIN A€Hb OIyCKaeTCs BHU3
Ha 1 cM. B Hayare HaOAIOAGHHS YAMTKA HaXOAMAACh B A CM OT 3eMAH
Ha B-meTpoBoM apepeBe. MaccuB AaHHEIX U3 30 5AeMEeHTOB COAEPXKHUT
CBeAeHHsI O TOM, OEIA AH COOTBETCTBYIOIIMH AeHL HAaOAIOA€HUs mac-
MYPHEIM HAM COAHEYHHIM. ONpEAeAUTh MECTONOAOKEHHE YAHTKH K
KoHLy 30-ro AHSI HaOAIOACHHSI.
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16. AaH LeAOYMCAEHHEIIH MAaCCHB M3 N 3AeMeHTOB. «(C>KaTh» 3TOT
MAacCuB, BEIOPOCUB U3 HEro KakKALIA BTOPOM 3A€MeHT. (AOMOAHUTEAR-
HBI¥ MAacCHUB He UCIIOABL30BAaTh.)

17. AaH MaccuB, COAep’Kalllu HEeCKOABKO HYAEBHEIX 3A€MEeHTOB.
«CXaTb» ero, BRIOPOCHUB 3TU 3AEMEHTHI.

18. AaH MaccuB u3 N s3aeMeHTOB. CHPOPMHPOBATE U3 HEro ABa Mac-
CHBA: IePBHINA — U3 SAEMEHTOB HCXOAHOrO MacCHBa C YeTHEIMH HOMe-
paMH, a BTOPOM — M3 S3A€eMEeHTOB C HeYeTHRIMU HOMEepaMH.

19. AaHa IOCAEAOBATEABHOCTD I[EAHX YHMCeA dy, dy, ..., d, Onpeae-
AMTB IIapLl YMCeA @;, d; CyMMa KOTOPHIX @; + @; = M.

20. AaHa MOCAEAOBATEABHOCTD LIEARIX YHCeA a,, dy, ..., 4,. HanMeHb-
IIUM YA€H 3TOM IOCACAOBATEABHOCTH 3aMEHMTBh LIEAOH YacCThbIO CPeA-
Hero apu@pMeTHYECKOro BceX ee YAeHOB. ECAM HaMMeHBIINX YASHOB
HEeCKOABKO, 3aMEHUTH IIOCACAHUM U3 HUX IIO MMOPSAKY.

21. AaHH ABe NOCA€AOBATEABHOCTH I[EABIX YMCEA dy, dp .., A, U
by, by, ..., b,. IIpeobpa3oBaTk MOCAEAOBATEABHOCTD by, by, ..., b,, ICIIOAB-
3ys CAeAyliollee ycaoBHe: ecaM q; < 0, To b; yBeauuuTs B 10 pa3s, B Apy-
TUX CAydasix b; 3aMeHUTb HyAeM (i =1, 2, ..., n).

22. AaHa NOCAEAOBAaTEALHOCTb ACMCTBUTEABHEIX YHCEA a,, dy, ..., dp.
YMHO>XUTE BCe YAE€HHEI 3TOH NMOCAECAOBATEABHOCTH Ha KBaApaT ee Hau-
MEHBIIIero YAE€Ha, eCAU q, = 0, u Ha KBappaT ee HaMOOABIIIero 4YAeHa,
ecAr q; < 0 (rae 1 £k < n).

23. AaHE KOOPAMHATHL N TO4eK Ha MAOCKOCTH: (X, Y3), ... (X Yo),
rae n < 30. Haiitu HOMepa napH TO4YeK, pacCTOSHUE MeXKAY KOTOPEIMU
Hauboariee. (CYuTaTh, YTO TaKas napa eAMHCTBeHHas.)

24, AaHa MOCAEAOBATEALHOCTh M3 N PA3AMYHHIX IIeARIX YyuceA. Ha-
TH CYMMYy ee YAeHOB, PACIOAOXEeHHEIX MEeXAY MaKCHUMAABHEIM U MH-
HUMAABHEIM 3HaYeHUAMH. (B cyMMy BKAIOYUTE U 00a 3TUX YHCAA.)

25. SInoHCKass PaAUOKOMIIaHMSA MMOAYYHAA OTBeTHl N paAuOCAyInaTe-
Aell Ha cAeAyroliui Bonpoc: «Kakoe >XUBOTHOe BRI CBA3EIBaeTe C Smo-
HUeHl M anoHnaMu?» OnpepeAuTh kK HanOoAee 4acTO BCTPEYAIOUIMXCA
OTBETOB U UX AOAIO B IIPOLIEHTAX.

26. AaH MaccuB, COCTOAIIUNA U3 N HaTypaAbHEIX YHceA. Co3AaTh HO-
BRI MacCHUB, SA€MEeHTaMU KOTOPOro OyAyT 3AeMeHTHl UCXOAHOrO Mac-
CHMBQ, OKaHYuBalomuecs Ha nudpy k.

27. AaH MaccHMB IeABIX YHceA. Ha¥iTu B 3TOM MacCHMBe MHMHHMAaAhb-
HEINA 3A€MEeHT M ¥ MaKCUMAABHEIN 3AeMeHT M. OnpeAeAuTh B NOPAAKe
BO3PacCTaHHUA BCe IleAkle YUCAA U3 HHTepBaAa (m; M), KOTopele He BXO-
ASIT B AQHHEIHM MaCCHB.

28. AaHE AeHMCTBUTEABHOE YHMCAO X B MacCHB 4uceA A[n]. Haiitu B
MacCHBe ABa YAeHa, CpeAHee apudMeTHYeCKOe KOTOPHIX OAMJKe Bcero
K YHUCAY X.
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29. AaHH ABe MOCA€AOBATEABHOCTH a4, dy, ..., G, U by by, ..., b, (TAe
m < n}. B KaJ)KAOM M3 HHUX YACGHH pa3AHyHEL. OnpeAeAuTs, BEPHO AH,
YTO BCEe YASHHI BTOPOM MOCACAOBATEABHOCTU BXOAST B IIEPBYIO IIOCAe-
AOBATEeAbHOCTD.

30. BxopAHEIe A@HHBEIE — BO3pacT n 4eAoBeK. ONpeAeAuTs KOAnYe-
CTBO YEAOBEK, BO3PACT KOTOPHX HAXOAMTCS B UHTepBaAe 10 aerT, T.e.
0...9 aer, 10...19 aet, 20...29 AeT u T.A. HameyaTaTs pe3yAsTaTH pacue-
TOB B YAoOouuTaeMol ¢opme.

31. Aan maccuB X[N] uearnx uucea. He ucroawssys Apyrux maccu-
BOB, [IePEeCTaBUTEL €r0 YA€MEeHTH B OOPATHOM IOPSAKE.

32. KoaddunueHTH MHOro4YAeHa XpaHSATCS B MaccuBe A[N] (rae
N — HaTypaAbHOe YMCAO, CTeneHh MHOTOYA€HAa). BEIYMCAMTE 3Haye-
HHe 3TOTO MHOTOYAeHa B Touke X (T.e. a[N] - xN + ... + a[1] - x + a[0]) u
HAUTH ero NPOU3BOAHYIO B 3TOHM TOYKe.

33. B maccuBax A[K] u B[L] xpausarca Ko3¢(PUIMEeHTH ABYX MHO-
rouaeHoB cTenenedl K u L. I[lomecturs B Maccus C[M] KoadpPpuLIHEeHTH
IIPOU3BEACHHUA 3THX MHOTo4YAeHOB. (Hucaa K, L, M — HaTypaAbHHIE;
M = K + L; 3aneMeHT MaccHuBa C MHAEKCOM [ copepXut KO3 DULNeHT
MpU X B CTEIIeHH 1)

34. I'loayunTs nH(pOpPMALHIO 0 HAUOOALIIIEM, HAMMEHBIIIEM U HaH-
MeHee YAAACHHOM OT CpeAHero apudMeTHIeCcKoro YAeHax IoCAeAOBa-
TEABHOCTU BENIeCTBEHHBIX YUCEA.

35. AaH MaccuB uuceA A. OnpeAeAuTr 3HauYeHHe K, IIpu KOTOPOM
cymma |A[1] + A[2] + ... + A[k] - (A[k + 1] + ... + A[N])| muaumMarbHa
(T.€. MUHUMAAEH MOAYAB PA3HOCTH CYMM 3A€MEHTOB IIpaBOM M A€BOM
YacTeH, Ha KOTOphle MaCCUB AEAUTCHA 3TUM k).

YpoBeHb cnoxxHocty C

1. B OoAHOMEepHOM MacCCHUBe BCe OTPUIlaTeALHEIe DA€MEHTEHl Ie-
peMeCcTUTh B Ha4aAO0, & OCTAaABHEIE — B KOHEl] C COXpaHeHHueM IIo-
pPAAKa CA€AOBAHUSA, HE UCIIOAB3YS IIPH 3TOM AOIIOAHUTEABLHHIN Mac-
CHB.

2. OAHOMEpHBI MacCHUB C YeTHBIM KOAMYECTBOM 3AeMeHTOB (2N)
COAEP>XUT KOOPANHATH N TOYEeK IIAOCKOCTH, KOTOpPEIe PacIlIOAAraloTCs
B CACAVIOIUEM NMOPAAKE: Xy, Vi, Xa, Var X3, V3 U T. A. OIIpeAeAnTs:

a) MUHUMAABHBIY PAANYC OKPYKHOCTH C LIEHTPOM B HaYaAre KOop-
AMHAT, KOTOpPast COA€P’XUT BCe TOYKH;

0) KOABIIO C LIEHTPOM B HaYaAe KOOPDAHMHAT, KOTOPOe COAEPIKMUT BCe
TOYKH;

B) HOMepa TO4eK, KOTOpPhIe MOTYT SIBATHCSI BEpIIHHAMM KBaApaTa;
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I') HOMepa To4eK, KOTOPhIe MOTYT SIBASITHECA BepUIMHAMH paBHOOEA-
PEHHOT'O TPEYTrOAbHHKA;

A) HoMepa HauboAee YAAACHHEIX U HaMEeHee YAAACHHEIX APYT OT
APyTa TOYEeK;

€) TPHU TOYKH, SABAAIOIIHECS BEPIIMHAMHM TPEYTrOAbHUKA, AASI KOTO-
POro Pa3sHOCTH TOYEK BHE €ro M BHYTPH SABASETCS MUHUMAABLHOM.

3. AaH HeAOYMCACHHHH MacCUB pa3dMepHOCTH N. OnpepeAuTs, eCTh
AH CPEAH 3A€MEHTOB 3TOr0 MaCCHBA IIPOCTHIE YHCAAQ, U €CAH €CTh, BhI-
BECTH Ha 3KpaH HoMepa 3THUX 3AEMEHTOB.

4, AaHa IOCAEAOBATEABHOCTEb HEARIX YHCeA, HaMTH KoAnyeCcTBO pas-
AMYHBIX YUCEA B 3TOM IIOCA€AOBATEAbHOCTH.

5. AaH MacCHUB M3 n YeThIPEeX3HAYHLIX HAaTyYpPaAbLHBIX YHUCeA. BriBe-
CTH Ha 5KPAH TOABLKO T€ YHUCA4Q, Y KOTOPHIX CYMMAa IEPBhIX ABYX LGP
paBHA CyMMe ABYX IIOCACAHUX.,

6. AaHE ABe ITIOCAAOBATEABHOCTH IeARIX YUCEA Ay, Ay, ..., An U Dy, by,
«ees Dpy BCE YAEHBI KOTOPBIX — pa3sAWYHBIE YUCAQ. OIIPEASANTE, CKOABKO
YACHOB IIEPBOM ITOCAEAOBATEABHOCTH COBIIAAQIOT C YACHAMH BTOpPOH
MIOCAEAOBATEABHOCTH.

7. AaH HeAOYHCACHHHIN MAacCHUB A[n], cpeaAn 3A€MEeHTOB KOTOpPO-
ro ecTb oAuNHaKoBHe. Co3AaTh MACCHUB U3 PA3sAHUYHEIX €r0 3A€MEH-
TOB.

8. Ha nAOCKOCTH n TOYEK 3aAaHBI CBOMMH KOOPAMHATAMH, a TAKKe
3aAaHa OKpPY>KHOCTBL C paAMycOM R M C IeHTPOM B HayaAe KOOPAHHAT.
YKa3aTb MHOJKECTBO BCeX TPEYTrOABHUKOB C BEepPIIMHAMU B 3aAAHHEIX
TOYKAX, IIEPECEeKAIOINXCA ¢ OKPYKHOCTBIO, I MHOXECTBO BCEX Tpe-
YTOALHHKOB, COAEPIKALIUXCA BHYTPH OKPY>KHOCTH.

9. HekoTOopoe YNCAO COAEPIKHTCS B KJKAOM M3 CACAYIOUINX TpexX
LIEAOYHCAEHHHX HeyORIBaloIInX MaccuBoB: x[1] < ..L x[p]; y[1] £ ... £
< vlq); z[1] £ ... £ z[r]. HaitTH OAHO M3 TAKHX YHCEA, IIPH 3TOM YHCAO
ACMCTBHHM AOAJKHO OLITEL IOPSAKA P + q + I.

10. OnpeapeAuTs, €CTh AM OAMHAKOBOE YHCAO B KaJKAOM H3 CAEAY-
IOLIMX TPeX LEeAOYHCACHHEIX HeyORIBAIONINX MacCUBOB: x[1] < ...< x[p],
yil] £ ... £ylqls z[1] £ ... £ z[r]. HaiiTH OAHO M3 TAaKHX YHCEA HAH CO-
o61IUTE 06 OTCYTCTBHHM TAKOTO YHCAAQ.

11. AaH MaccuB IjeARIX yucea A[n]. Haitth HamMeHbIIee yncao K
3A€MEHTOB, KOTOPhLIE MOXHO HCKAIOYUTH U3 3TOH IIOCAGAOBATEALHO-
CTH, YTOOH IIOAIIOCAEAOBATEABHOCTh OCTaAACh BO3pacTaloLIeH.

12. Pa3peAuTh 3aAaHHEIM MACCHB YHCEA HAa ABe 4YaCTH, BKAIOUYUB B
IIEPBYIO YAaCTh AA€MEHTHI, GO'AblIINe CpeAHero apupMeTHYeCKOro ux
CYMMEHI, & BO BTOPYIO — MEHBIINEe (YaCTH He COPTHPOBATE).

13. AaHHI ABa OAHOMEPHEIX MACCHBA C PA3AMYHBIM KOAHUYECTBOM
3A€MEHTOB M HATypPaAbHOE YHCAO k. OOBEAMHUTL UX B OAUH MAaCCHUB,
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BKAIOYUB BTOPOM MacCHB MEXXAY Kk-M H (k+1)-M 3AeMeHTaMu 1IepBOTo U
He HUCIIOAB3YyS IIPH 3TOM AONIOAHUTEALHEIM MAacCCHB.

14. AQHEI ABE IOCACAOBATEABHOCTH @, < @ L ...<a,u b, < b, <...< b,
O6pa30BaTs U3 HUX HOBYIO HEyOBIBAIOWUIYIO ITOCACAOBATEALHOCTh YH-
CeA, HEe HCNOAB3YS AOIIOAHMTEALHEIM MAaCCHB.

15. AaHa MOCAEAOBATEABHOCTh YHCEA d,, dy, ..., A, [lepecTaBUTE ee
3A€MEeHTH B IIOpsAAKE yOnIBaHMs. AAsI 3TOro B MacCHBe BHIOpAaTh HaW-
OoABIINIT SAEMEHT (HaYyMHas C IIepBOro) M IOCTABHTHL €ro Ha mepBoe
MECTO, a NePBHI — Ha MeCTO HAauOOAbILIEro. 3aTeM 3Ty IIPOHEAYPY
IIOBTOPUTDH, HAUYMHAs CO BTOPOrO SA€MEHTa. 3alHucaTh aArOpPHUTM COp-
THUPOBKH MaCCHBA BEIOOPOM.

16. AaHa OCA€AOBATEeABLHOCTh YHUCEA a,, ds, ..., A, IlepecTaBUTH ee
SA€MEHTH B OPSAKE BO3PACTAHUSA, AASI YEerO CPABHUTHL ABA COCEAHHMX
YyHCAd q; U aq;,. EcAn aq; > a; ., |, BHIIOAHHUTEH IIEPECTaHOBKY. IIponecc
MPOAOAXKATh AO TeX IIOP, IOKA BCe 3AeMEeHTHI GYAYT pPacIlOAO’KEHEI B
MOpPsIAKE BO3pacCTaHMUA. 3alMCaTh aArOPUMTM COPTHPOBKHM MaccHUBa 00-
MeHaMH (METOAOM ITy3HIPbKAa), MOACYHUTHIBASI IIPDH 3TOM KOAMYECTBO
nepecTaHOBOK.

17. AaHa IIOCAEAOBATEABHOCTh YHCEA a;, dy, ..., d, IlepecTaBHTE ee
3A€MEeHTHl B IIOPSIAKEe BO3pacTaHUA CAeAyiomMM o0O0pa3oM. IlycTe
a,, az ... Q; — YNOPSIAOYEHHAas] NIOCACAOBATEABHOCTh, T.€. @) £ A, <
... £a; Caeayroiee YUCAO @;,; BCTABASIETCSA B IIOCACAOBATEABHOCTH Ta-
KHM 00pa3oM, YTOOLI HOBasA IMOCAEAOBATEABHOCTh TaKXKe OBlAa BO3pac-
Taloilei. [Tponecc NoBTOPSETCS AO TEX NOP, IOKA BCE SAEMEHTHI OT i +
1 A0 n 6yayT BEIOpaHE. (MeCTO pa3MelleHusi OYePEAHOTO SAeMEHTA B
OTCOPTHPOBAHHOKR YACTH OIIPEAEGAUTH C IOMOIIBIO ABOMYHOTO ITIOMUCKQ,
KOTOPBLIH 0QOPMHTE B BUAE OTAEABHOM (PYHKIIMHK.) 3alIMCATh AATOPHTM
COPTUPOBKH MACCHBA BCTAaBKAMH.

18. 3anucars aAropuTM COpTHUPOBKH llleara, OCHOBHast UAesT KOTO-
pOro 3aKAIOYaeTCd B COPTUPOBKE 3A€MEHTOB MACCHMB4, OTCTOSAIIHX
APYT OT Apyra Ha paccrossHue h, ITpu 3ToM KayKpast Takass hcOpTHPOBKA
NMporpaMMHpYeTC KaK COPTHPOBKa IMIPOCTHIMHM BCTABKAMH. 3aTeM pac-
CTOsiHUe h yMeHBbIIIaeTCa U COPTUPOBKa noBTopseTcs. IIponecc 3akaHn-
YUBAEeTCsA, KOoraa h ymeHsmaercs A0 1.

19. AaH MacCcHUB n A€HCTBUTEABHEIX YHCEA, KOTOPHU TpebyeTca ymo-
PAAOYHTE 10 BO3paCTaHUIO, UCIIOAL3YH CPABHEHHE ABYX COCEAHHX JAe-
MEHTOB a; U a;,,. ECAM q; £ @;,i, CABUTAIOTCA Ha OAHH 3AE€MEHT BIIEDEA,
€CAH JKe q; > Q;,y, CABUTAIOTCA Ha OAMH 3A€MEeHT Ha3aA,. 3alucaTh aAro-
PUTM TaKOM COPTUPOBKH.

20. ITycTe AaHE HeyORIBaIOIHE MOCACAOBATEABHOCTH ACHCTBHTEAD-
HBIX YHCEeA q; £ a, L..<a,u b; £ b, £... £ b,,. TpeOGyeTcsa yka3zaTe MeCTa
BCTABKH 3A€MEHTOB BTOPOM IIOCAEAOBATEABHOCTH B IIEPBYIO TAKUM 00-
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pa3oM, YTOOEI HOBasi MOCAGAOBATEABHOCTH OCTAaBaAdACh BO3pacTalo-
HIeH.

21. AaHH Ap06 &'Bz_“”'_pi

q: q2 qn

[MpuBecTH 3TH ApoOH K 00IeMy 3HAMEHATEAI0 U YIIOPSAAOYHTHL MX B

MOpsIAKE BO3pACTAHUA.

22, YIOpSIAOYHUTH IOCAEAOBATEALHOCTE Ay, Uy, ..., , IO HeYOLIBAHHIO
C TOMOIIBI) AATOpPUTMAa COPTHPOBKHM CAMSHHUSAMHU (arropuTMma (OH
HeltMaHa), 3aKAIOYAIONIEMCA B CACAYIOLIEM.

CHavyaAa Ka)KAas IIapa COCEAHUX 3A€MEHTOB CAMBAETCS B IPyIly H3
ABYX 3A€MEHTOB, IpUYeM ITOCACAHSAA IPyIINa MOJXXeT COCTOATE U3 OAHOT'O
3AEMEHTQ, a 3aTeM KakKAas apa COCEAHUX ABYX3A€MEHTHHIX IPYII CAH-
BAETCSI B OAHY YETHIPEXIAEMEHTHYIO Ipynny M T.A. [IpH KaXRAOM cAMA-
HUM HOBas YKPYIHEHHas Ipymna 3A€eMEeHTOB yIIOPSIAOYHBAaeTCH.

23. BERIIOAHUTL COPTHPOBKY IIOACYETOM, KOTOpAas 3aKAIOYaAeTCs B
caepyromeM. CHaYaAa BEIXOAHOM MAaCCHMB 3aIIOAHAETCS 3HAYeHUsIMH 1.
3aTeM OIpeAeAsieTCsI MECTO Ka’KAOroO 3A€MEHTa B BHIXOAHOM MAaCCHBe
IIOCPEACTBOM MOACYETa KOAMYECTBA 3AE€MEHTOB, CTPOro MEHBIIHUX 3a-
AaHHOro. I'lpu 3TOM BCe OAMHAKOBEIE 3A€MEHTHl MOMAAAIOT HA OAHY
ITO3UIIMIO, 38 KOTOPOM CAEAYeT psA 3HaYeHUH —1, mocae yero OCTaB-
IIIHECSA B BEIXOAHOM MaCCHBE MO3UILUHM C 3HAYEHHEM —1 3aNOAHAIOTCSA
KONUeN NMpeALIAYIIero 3HaYeHHUs.

24. BBITIOAHHMTEL «XUTPYIO» COPTHPOBKY, 3aKAIOYAIOUIYIOCA B CACAY-
oueM. CHayaAa M3 MaCCHBA IOCPEACTBOM OAHOKPATHOTO MPOCMOTpAa
CA€AyeT BHIOpATh NMOCAEAOBATEALHOCTH 3AEMEHTOB, HAXOAALIMXCS B
OPSAAKE BO3pacTaHMs, IEPEHECTH €€ B BHIXOAHON MacCHB M 3aMEHHTh
BO BXOAHOM MAacCCHBe 3HaueHHeM —1. 3aTeM oCTaBIIMECHd SAE€MEHTHI
BKAIOYUTE B ITOAYYEHHYIO VIIOPAAOYEHHYIO ITOCACAOBATEABHOCTD METO-
AOM INIOTPY’KEHHS, T.€. OUepPEepAHOM 3AeMEeHT NMOCPEACTBOM psiaa oOMe-
HOB «IIOTPY3HTH» A0 TpeOyeMOM NO3UIIHH B YK€ YIOPSAOYEHHYIO
YaCTh MAacCHBA.

25. CKOMOMHHPOBATE METOARI OBICTPOM COPTHPOBKH M COPTHPOBKH
BCTAaBKaMH, T.€. KOTAA AAMHA PA3AEACHHEIX TTOAMACCHBOB CTaHeT
MeHbIIIe HeKOoToporo m (1 £ m < n), BHINOAHATE COPTUPOBKY METOAOM
BCTaBKHM. HanTu 3HayeHUe m, MUHUMU3HpYyIouiee obliee BpeMs COp-
THPOBKH.

26. PeaAn30BaTh YAYUIIEHHEIN AATOPHUTM COPTHPOBKH METOAOM ITy-
3EPbKA, T.€. BHIIIOAHHUTH IIEHKEpP-COPTHPOBKY, 3alIOMUHAsA, ITPOHU3BO-
AUACS AU NIPH AQHHON IIepeCTaHOBKEe KakKon-Amb6o oOMeH. Ecam Her,
AATOPHUTM MOJKHO 3aKOHYUTB. TaK)Xe YAYYIIHTH AATOPHUTM MOXKHO Ile-
PHOAMYECKHM M3MEHsIsI HAalpaBACHUEe COPTHPOBKH, UTO YCTPAHHUT HEKO-
TOPYIO aCHMMETPHIO METOAA TTY3HIPhKA.

(rAe p; q; — HaTypaAbHEIE YHCAQ).



®OPMWPOBAHVNE MACCUBOB

ABYXMEPHbIE MACCUBbI

1. ChopmupoBaTs KBAAPATHYIO MaTPHIy IIOPsAKaA n (TAe n — 4eT-

HO€ YHCAO) MO 3aAaHHOMY ofOpasuy:

a)

6)

1
n
1
n

2
n-1

3
n-2
3
n-2

n-2
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n
1
n
1
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0 0

A1 0 0 ..

0

n-1
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0

n-2

n-1

2
0

1

n-2 n-1 n

3
2

1

n-3 n-2 n-1
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n

2. IToCTpOUTH KBAAPATHYIO MaTpyIy IMOpsiAKa 2n:
n
1

n
e

1

1

1 2 2 2 2

1

1

L] Tn

os |

- Vn




3. AQHO AeHCTBUTEABHOE YHUCAO X. ITOAYIUTH KBAaAPATHYIO MaTpUIy
nopsipaka n + 1:

1 x x? ... x®?2 xnt  xn
X 0 0 0 0 x~
x? 0 0 0 0 xn2
x+=1 0 0 0 0 X
xn xn—l Xn-z xz X 1

4. NaHa MOCAEGAOBATEABHOCTh ACHMCTBUTEABLHEIX YHCEA d,, ds, ..., dp.
TToAyYHTE KBAAPATHYIO MAaTPHUIy IMOPAAKA N

al 02 (13 an-2 an-l an
a a a Qp Qp2 @
a; a; as a, a a,
an-l an al an—4 an-3 an-2
aQp @ QG ... Q3 Qo Qpy

S. [TOAYYHUTE CAGAYIOLIYIO MATPHLY:
1 2 3 ... 9 10
012 ...8 9
001 ... 7 8
000 ..0 1

6. IToAyuHTE CACAYIOUIYIO MaTpHLY:

1 0 ... 01
01t .. 10
0 1 1 0
1 0 0 1

7. 3aMOAHHMTH KBAAPATHYIO MATPHUIy NOPSAKA N HATyPaAbHBIMH
yucAamu 1, 2, 3, ..., n?, 3amMCHIBast UX MO CIIHPAAH.
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Hanpumep, AAL n = 5 TOAYYHM CAEAYIOILYIO MaTpULY:

1 2 3 4 5
16 17 18 19 6
15 24 25 20
14 23 22 21
13 12 11 10

© O =~

8. AaHa AeHCTBUTeAbHas KBaApaTHasi MaTpHUia nopsiaka 2n. I'loay-
YUTH HOBYIO MaTPHILy, IepecTaBAsiad ee OAOKHM pa3MepoM n X N 1o 4aco-
BOH CTPEAKe, Ha4YaB C 6A0Ka B A€BOM BEpPXHEM YTAY.

9. AaHa AeHCTBHTEABHAsI KBaAPaTHAsI MaTpHUIla nopsaka 2n. I'Toay-
YUTH HOBYIO MATpHILY, IEPECTaBAAA ee OAOKH pa3MepoM N X N KpecCT
HAKpecT.

10. AaH AMHEHHEIA MACCHUB X;, Xy, ..., X, _ 1, Xp [IOAYYUTH ACMCTBU-

TEABHYIO KBAAPATHYIO MaTpHULY MOPSAKA N

X, X, ... X, X,
2 2 2 2
x: x3 ... x:, x2
n n n n
XI X2 se e xR_l xH

11. AaH AMHENHLIN! MACCUB X, X3, ..., X, — 1+ X, [IOAYUHTH A€MCTBHU-
TEABHYIO KBAAPATHYIO MATpHIY MOPSAKA N

1 1 1 1

XI x2 " XR_I xH

2 2 2 2

X X5 oo Xpg Xn
xpt o xpt ... xpd xrt

12. IToAyYUTH KBAAPATHYIO MaTPHIy MOPSAKA N

1 2 n-1 n
n+l1 n+2 .. 2n—-1 2n
2n+1 2n+2 ... 3n-1 3n

(n-)n+1 (n-)n+2 ... n?-1 n?
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13. IToAyYHTE KBAAPATHYIO MATPHILy MOPSAKA I

000 ..0 O
010 ..0 O
002 ..0 O

0 00 ... 0 n-1

14. MaruyeCcKuM KBaApPaTOM MNODPSAKA N HA3LIBAETCS KBaApaTHas
MaTpHIla pa3MepoM It X n, COCTABACHHAsA U3 4uceA 1, 2, ..., n’ TakuM
o6pa3oM, UTO CYMMBEI YUCEA B K&OKAOM ee CTOADLe, KaJKAOM CTpPOKe M
KaKAON M3 ABYX GOABIINX AHMAaroHaAeM paBHH MeXXAy cobom. ITocTpo-
HTb TaKOM KBaApaT. HanpuMep MarmdeCKH KBaApaT TPeThero NnopsiA-
KA UMEET BUA,

N w1 O
O O -
&= W

15. ChopmupoBaTh KBAAPATHYIO MaTpuly nopsiaka N o popMyAe
2 _ 72
AllJ] = sin(I J

) H ONIPEAANTh KOANYEeCTBO ITIOAOKHUTEABHBIX JA€-

MEHTOB B HEH.
16. AaHa KBappaTHas MaTpulla nopsiAka M. IIoBepHYTE ee B IMOAO-
JKUTeABLHOM HamnpasAeHHM Ha 90, 180 u 270 °,

cx-N ONEPALIAN C SJIEMEHTAMU MACCKBOB

1. BEIMHCAUTE CYMMY M YHCAO ITOAOKUTEABHBLIX SA€MEHTOB, HaXOAS-
IIUXCSA HaA FAAaBHOM AHaroHaabio MaTpulnl A[N, N].

2. AaHa BemecTBeHHas MaTpHIa A pasMepoM n x m. OnpepeAnuTsh
KOAHMYECTBO kK ee «OCOOLIX» 3IAEMEHTOB, T. €. SAeMEHTOB, KOTOphIe GOAB-
III€ CYMMEI OCTaALHEIX 3A€MEHTOB CTOAGLIA.

3. AaHa KBaApaTHas Marpuna. [ ToMeHdaTE MeCTaMH CTPOKY C MAKCH-
MAALHBIM 3A€MEHTOM Ha AaBHOM ee AMaroHaAM CO CTPOKOM C 3aAaH-
HEIM HOMEpPOM Im.

4. AaHa matpuua B[N, M]. HainTu B K&J)KAOH CTPOKE 3TOM MATpPHIILI
MAKCHUMAABHEIA 1 MMHUMAABHEIA JA€MEHTEI H IOMEHSATh UX MEeCTaMHU C
IEepPBEIM H ITIOCACAHHM 3AE€MEHTAMH 3TOHM CTPOKHU COOTBETCTBEHHO.
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S. AaHa 1eaas KBaApaTHasi MaTpHua n-ro nopsipka. OINpeAeAHTS,
SIBASIETCSA AM OHA Maru4eCKMM KBaApaToM, T.€. YTO CYMMHI 35A€MEHTOB
BO BCE€X ee CTPOKAaX MU CTOAOIaX OAMHAKOBHIE,

6. DAeMeHT MAaTPULBLI HA3LIBAETCA CEAAOBOH TOYKOM, €CAH OH SIBAS-
€TCs1 HAUMEHBIIUM B CBOEHM CTPOKe U HAaUOOABHIMM B CBOEeM CTOAOGLe
UAU HauOOABIIMM B CBOEM CTPOKe M HAaMMEHLUIUMM B CBOEM CTOAOIe.
AASI 3aAA@HHOM IIeAOH MATPHMIEI pa3MepoM N X m HaneyaTaThb HHAEKCH
BCEX ee CEAAOBHIX TOYEK.

7. AaHa BeljecTBeHHas MaTpHUIla pasMepoM n x m. ['lepectaBass ee
CTPOKM U CTOAOUEI, AOOUTHECSI TOrO, YTOOH HAMOOABLIMM €€ SA€MEeHT
(A OAMH K3 HUX) OKA3aACs B BEDXHEM ACBOM YTAY.

8. OnpeaeAuTs, ABASIETCS AM 3aAaHHAs Lleaast KBaApaTHasl MaTpuLa
n-TO NOpSAKA CUMMETPUYHOM OTHOCUTEALHO TAABHOM AHMAroHaAM.

9. AaHa HEeAOYMCACHHAs1 KBaApaTHas: MaTpuna. HalTu B KaJKAOH ee
CTPOKE HAauOOABIINI SAEMEHT U IIOMEHATh €r0 MeCTAMHU C SAEMEHTOM
TAABHOM AMAroHaaH.

10. YIIOpSAOYHUTE IO BO3PACTAHMIO 3A€MEHThI KaJKAOM CTPOKH Ma-
TPHILI pa3MepoM Nl X Imn.

11. Aana maTpuua pasMepoM n x m. HaliTu MakCMMaAbHBHIH IO MO-
AYAIO 3A€MEHT 3TOM MATPULLl U IEPeCTAaBUTh €€ CTPOKU M CTOAGLH
TAKUM OOpa3oM, YTOOLI OH OEIA pPaCHOAOKEH Ha NepecedyeHHMM K-H
CTPOKH U k-ro cTOAGLIA.

12. AaHa KBappaTHas Matpuna A[N, NJ. 3anucaTte Ha MecTo OTpH-
LATeAbHEIX 3A€MEHTOB 3TOM MATPHMUEI HYAH, a HA MECTO MTOAOKUTEADb-
HEIX 9A€MEHTOB — €AMHUIILL. BRIBECTH HA Ie4aTh HWKHIOK TPEYTOAB-
HYIO MaTpuLy B OOUIEIIPUHATOM BHAE.

13. AaHa AeMCTBUTEABRHASA MATPHIA pa3sMEPOM It X m, BCE SAEMEHTHI
KOTOPOH pa3AHMYHEL. B KasKAOM CTpOKe 3TOM MAaTpuUUbl BHOpATh 3Ae-
MEHT C HAaMMEHBIUHUM 3HAYeHHMEM, a 3aTeM CpeAM HHX BHIOpAaTh dAe-
MEHT C HAUOOABILIMM 3HAaUYEeHHEM. YKA3aTh MHAEKCHI 3TOTO 3AE€MEHTaA.

14. AaHa AeHMCTBUTEABHAs] KBaApaTHas Marpuiua mnopsaka N (rae
N — HeueTHOe YHCAO), BCe SAEMEHTHI KOTOPOM pa3AMuYHEI. Ha¥Tu Hau-
OGOABIINHM 3A€MEHT FAABHOM U IIOOOYHON AMAaroHaAeH 3TOM MATPHUILI U
IIOMEHATDb €r0 MeCTaMHU C 3AeMEeHTOM, CTOSIIMM Ha Nepece4yeHHM 3THUX
AHAroHaAeH.

15. AAsL 3aAQHHOM KBAAPATHOHM MAaTpHUIBI CQOPMUPOBATE OAHOMEpP-
HBEI MAacCCHMB M3 ee AHAroHaAbHBIX 3AeMeHTOB. HaliTH caep 3TOH Ma-
TPHUIL], CYMMHUDYsSI 3A€MEHTHl MOAYYEHHOT'O OAHOMEPHOr0 MAaCCHBA.
IIpeoGpa3oBaTk HCXOAHYIO MATpHIY, PA3A€AMB YeTHEHIE CTPOKH Ha IO-
Ay4eHHBIe 3HaYeHUs, a HeYeTHhIe CTPOKM OCTaBHUTh 6e3 U3MEHEeHHH.

16. AaHa KBappaTHasa maTpuna. [ToayauTh M3 Hee TpPaHCIOHHUPO-

BaHHYIO MaTpHLY.
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17. KBappaTHass MaTpula, CUMMETPHUYHAss OTHOCHUTEABHO T'AABHOM
AMaroHaAH, 3aAaHa BepXHHUM TPEYTOABHHKOM B BUAe OAHOMEPHOI'O Mac-
CcHBa. BocCcTaHOBUTEL HCXOAHYIO MaTPHIy M HaIledaTaThb €€ M0 CTPOKAaM.

18. AaHbEl MaTpHuLa NMOPSAAKA N ¥ YUCAO k. Pa3peAuTs 3AeMeHTH k-#

Tt

CTPOKHM MaTpPHULB Ha AMarOHAAbHEIN SA€MEHT, PaCIOAOKEHHEIN B 3TOU
CTpPOKe.

19. AA NEAOYHMCACHHON KBaApPaTHOM MaTPHIIBI HAMTH YHUCAO 3Ae-
MEHTOB, KPaTHHIX K, ¥ OIPEACAUTDh HauOOABIIIMM U3 HUX.

20. Hasttn HanGoAbIINM H HaUMEHBIIHNA S3A€MEHTHI IPAMOYTOALHOM
MAaTpHILH U [IOMEHATh UX MECTaMH.

21. AaHa npsaMoOyroAbHass MaTrpuia. Haitu ee CcTpoKu ¢ HANOOAB-
eyl 1 HaMMEHbUIIe CYMMOH 3AeMeHTOB. BrIBeCcTH Ha medarb 3TH
CTPOKH M CYMMEI UX SA€MEHTOB,

22. B 3apaHHOM AEMCTBUTEABHOM KBAaAPaTHOM MaTpHIle IMOPSAKa N
HalTH CYMMY SA€MEHTOB CTPOKH, B KOTOPOM PAcCIIOAOKEH 3AEMEHT C
HaMMeHbIINM 3HadyeHueM. ([TpeArioraraeTcs, 4To TaAKOH SA€MEeHT eAUH-
CTBECHHEIN.)

23. B 3apaHHOM AeMCTBUTEABHOH KBAaApPaTHOM MaTpHlle NMOpsiAKa N
HaWTH HauOOABIIHI IO MOAYAIO SAeMeHT. [IoOAyYHUTE KBapAPaTHYIO MaT-
puLy nopsiaAka n — 1, oT6poCUB M3 HCXOAHOM MATPHULEI CTPOKY M CTOA-
Oel, Ha mepeceYeHNH KOTOPHIX PACIIOAOKEH HAMAEHHEIN SAEMEHT.

24. AaHa AeHCTBUTEALHAsI KBaApaTHas MaTpuLa nopsaka n. [1peo6-
pa30BaTh 3Ty MaTPHULy, CACAAB CTPOKY C HOMEepPOM N CTOAOLIOM C HOMe-
POM n, a cTroabel] ¢ HOMEPOM n — CTPOKOH C HOMEPOM n.

25. AaHa AeHCTBHTEABHasi MaTpHIila pasMepoM n x m. [Ipeo6paso-
BaTh 3Ty MaTPHIY, MIOSA€MEHTHO BHIYMTAs 3HaUYeHHEe IIOCAeAHEeN CTpO-
KH U3 3HAUYEeHHH BCEX ee CTPOK, KpOMe IMOCAEAHEH.

26. OnpeaeAnTs HOMEpPa CTPOK IIEAOYHUCACHHOM Matpuns A[N, K],
coBnapammue ¢ MacCuBoM D[K]. ECAM TaKUX CTPOK HET, BHIAATh COOT-
BETCTBYIOIIlee coolIIeHue.

27. OnpeAeAMTs HAMMEHBIIUM 3JA€MEHT Ka’KAOM 4YEeTHOHN CTPOKH
marpunel A[M, N].

28. Pacnioaoxuthb cToAOLEI MaTpuiu D[M, N] B nopsiAke Bo3pacTa-
HUSI S3AeMeHTOB k-¥1 cTpokHu (1 <k < M),

29. OnpepeAuTs HOMepa CTpoK MaTpuuH R[M, N], B KOTOpPHX XOTA
OBl OAMH SA€MEeHT PaBeH C, U SA€MEHTH] 3TUX CTPOK YMHOXXUTH Ha d.

30. Matpuna A[N, M] (rae M — KpaTHO 4YeTHIpEM) pa3AeAeHa Io
BEPTHKAAHU Ha ABe IMOAOBHUHEL. OINPEAEAUTH CYMMY 3A€MEHTOB KasKAO-
ro CTOAOI]a A€BOM MOAOBHUHEI 3TOM MAaTPUILILI 1 CYMMY 3A€MEHTOB KaXK-
AOT'0 4eTHOTO CTOAOIIa €e IIPaBOM IIOAOBHUHHI.

31. AaHa KBappaTHas LIeAOYHCAeHHas MaTpuua nopsaka n. Coop-
MHPOBATh PE3YABTUPYIOINN OAHOMEPHEII MacCUB, SIA€eMeHTaMH KOTO-
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POro SIBASIIOTCSI CYMMBI A€MEHTOB TE€X CTPOK, KOTOPHIE HAUMHAIOTCA C
k UAyHIMX MOAPSIA ITIOAOKHMTEABHEIX YHCEA.

32. LlerounicAeHHass MaTpHIla pa3MepoOM N X M COAEPXXUT UHGPOD-
ManHuo 00 n ydeHMKaX HEKOTOporo Kaacca. B mepsom croabue 3TOM
MaTpHIbI YKa3aHa Macca [Kr}, BO BTOpOM — pOCT [cM], B TpeTheM —
ycIeBaeMoCTb (CpepAHMM OaAn) U T.A. (MCIOAB3yHTE CBOH AOMOAHH-
TeAbHBIE IIOKAa3aTeAH). YUYEHHK SBASIETCA CPeAHEeCTaTUCTUYECKUM
(YHUKAABHEIM) IO K-My ITapaMeTpy, €CAH AASl HEerO XapaKTepeH MUHH-
MYM (MakKCHMYM) MOAYASL Pa3HOCTH CpeAHero apugpmeTudeckKoro -
ceA U3 k-ro cTtoAOna 3apAaHHON MaTpHUIE M 3HaYeHUA ero kK-ro napa-
MeTpa. Y4eHHK SBASETCH CAMBIM YHUKAABHBIM (CaMBIM CpepAHHM),
€CAH OH OK&)KeTCSI YHUKAABHEIM (CPeAHeCTaTUCTUYECKUM) [0 CaMOMY
OOABIIOMY KOAHMYECTBY YyKa3aHHBIX NapaMeTpoB. ONpeAeAHUTH II0
AQHHOM MaTpHIle CaMEIX YVHHUKAABHBIX M CaMEIX CPEAHUX YYE€HHMKOB
KAacca.

33. IIpssMOyroALHOEe moAe pasObUTO HAa M X N KBAAPATHHIX KAETOK.
HekoTophie U3 3THX KAETOK OKpallleHH B YepHHIi nset. [Ipu 3toM u3-
BECTHO, UTO BCEe YepHEIe KAeTKH MOJKHO pa30MTh Ha HECKOABKO Helle-
peceKaronMxcsa ¥ He UMeIOInUX OOIMX BePIIUH YEPHEIX [IPSIMOYTOAb-
HHUKOB. CuHTas, YTO IIBETAa KACTOK 3aAaHEI B BUAEC MacCHBA CAGAYIOlIle-
ro Tuma: Array [1..m, 1..n} Of Boolean, onpepeAHTs YHCAO YepPHEIX
IPSIMOYTOABHHMKOB. [IpydyeM 4HMCAO omepanui AOAKHO OHITH IMOPSIAKA
mx n,

(HucAro NPSAMOYTOABHUKOB OIPEAEAsIETCSI YUCAOM HX AEBHIX BepXx-
HHUX YTAOB. SIBASIETCS AM KAETKAa BEPXHHMM YTAOM, y3HAeTCd IO ee IBe-
Ty, @ TaK)Ke 110 LIBETY BepXHEM M AeBOI COCEAHUX KAeTOK. OAHAKO Co-
ceApel MOXKeT U He ORITh, €CAM KAeTKA KpanHssl.)

34. Aaunl KBappaTHasi Tabauna A[N, N] u uucaro M < N, Ars KayKA0-
ro KBapparta pa3sMepoM M x M B 3T0oM TabANIe BEIYUCAUTE CYMMY CTO-
SIHAX B HeM uuceA. [Ipu 3ToMm ofliee YUCAO ACHCTBUM AOAKHO OBITH
nopsiaka n?,

(CHavyara AAST Ka’KAOTO FOPU3OHTAABHOrO IIPSIMOYTOABHMKA pa3Me-
poM M x | cAaepyeT BHIYMCAMTH CYMMY CTOSIIMX B HeM 4uceA. Ilpm
CABUr€ TaKOro NpsMOyrOABHHKA ITO TOPU30HTAAN Ha 1 HapAO OAHO YHMC-
AO AOGABHUTH U OAHO BHIYECTh. 3aT€M BRIYHUCASIOT IIOAYYEHHLIE CYMMEI
B KBaapaTax. [Ipu caBure KBappara I10 BePTUKAAM OAHA IOAOCKA AO-
GaBAsieTCs, a Apyras MOAOCKa yOaBAsieTCs.)

35. Cpean CTPOK IEAOYHMCACHHOM MaTPUILI, COAEPIKAILUX TOABKO
HEeYeTHhIe 3AE€MEHTHI, HallTH CTPOKY C MaKCMMaAbHOH CyMMOW MOAY-
AeHf ee BAEMEHTOB.

36. Aana meroducAeHHass MaTpHia pa3mMepoM N x N, OnpepeAuTs
KOAMYECTBO CTPOK 3TOM MaTPHILBI, SBASIOIIMXCS IIepeCTaHOBKOH 4H-
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cea 1, 2, ..., N, T.e. copepXallNX KaXXA0e U3 3TUX YHCEA TOABKO OAMH
pas.

37. CpeaAl CTOAOIIOB IIEAOUHMCAEHHON MAaTPHIEI, COAEPIKalUuX TOAb-
KO 9A€MEeHTHI, MOAYAH KOTOPHIX He OoAbilie 10, HauTH cTOAGEl C MUHH-
MaAbHEIM IIPOU3BEAEHUEM 3AE€MEHTOB.

38. MaccusoMm chars|[M][N] xopupyercs nmoAe, Ha KOTOPOM pacHno-
AOXXEHO HECKOABKO NPSIMOYTOABHUKOB. Ka)KARIN NMPSIMOYTOABHUK CO-
CTOUT U3 LIEAOr'0 YMCAA KAETOK, IIPH 3TOM pa3HbBIe MPSIMOYTOABHUKH He
HaKAAABIBAIOTCSI APYT Ha ApyTa M He corpuKacaloTcs. Pa3dHeie npsmo-
YTOABHUKH MOIYT COCTOSITH M3 Pa3HEIX CUMBOAOB, & OAMH M TOT JXe
NPSIMOYTOALHUK He MoOXeT 0003HayaThCsl Pa3AMYHEIMH CHMBOAAMH.

[TycTEle KBaAPATH IIOAA KOAHPYIOTCS CUMBOAOM «.», OMPEASAUTEH YHC-
AO TIPSIMOYTOABHHMKOB pa3HHIX TUIIOB. HanmpuMmep, A MOAS BUAA

###...22..+.

##4.=.22..+.

##4...... .+,

e s 2?2?....

2 ettt e ==

?2?2?. . . F¥H#H. .

AOAKEH ORITH IIOAYYEeH CACAYIOLIUH OTBET:

# NpAMOYTOJILHMKOB — 2
? NPSAMOYTOJIBHUMKOB — 3
+ NpAMOYIOJILHUKOB — 1

NPSAMOYTOJIbLHUKOB — 2

39. XapaKTepHUCTHKOM CTOAOLIA IEAOYUCACHHOHN MaTPUILEL SIBASIETCS
CyMMa MOAYAEM ero OTpUIJaTEeABHEIX HEYeTHHIX 3AeMeHTOB. Ilepecra-
BUTD CTOAOIIEI 3aAaHHOM LHEAOYUCACHHOM MATPHMIE], PACIIOAOJKHB UX B
COOTBETCTBHH C POCTOM XapaKTE€PUCTHK.

40. AA 3apQHHOM KBaApaTHOM MATpHIIBEI HAaMTH 3HadYeHUs K, npH
KOTOPHIX k-1 ee CTPOKa COBNAAAET C k-M CTOAOILIOM.

41. HaiiTi MaKCMMAaAbHBIA 3A€MEHT CPeAM YHOPSAAOUYCHHEIX AUOO
[I0 BO3pacTaHMIo, Aubo no yORIBaHUIO CTPOK 3aAAHHOM MaTpHIIHL.

42, PaccrosiHue MeXAYy cTpokaMH k uM I KBappaTHOM MaTpHLE A
pasmepoM N x N onpeaeadercss (popMyAOH

N
r= Z(|akf|‘|aff|)‘
j=1

YKazaTh HOMEP CTPOKH, MAKCHUMAAbHO VAQA€HHOM OT NepBOH CTPO-
KH 3aAaHHON MaTPHUIIEIL.
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43. OnpeaeAnTsh, SBASETCS AW 3aAaHHad MaTpHlla OPTOHODPMHPO-
BaHHOM (T.e. YTO CKaASpPHOe IMPOM3BEeACHHEe KaKAOH NApHl pa3sAHMYHEIX
€e CTPOK HAH CTOAGHOB PABHO HYAIO).

44. OnpeAeAuTh CpeAHee apu(pPMeTUYeCKOe SAeMEHTOB MATPHIHI,
HaXOAALIMXCSA Ha NepecedyeHNH CTPOK, HOMepa KOTOPHIX KpaTHH R, u
cTOAOIIOB, HOMEepa KOTOPEIX KPATHHI S.

45. OnpeaeAnTh HOMEpa CTPOK 3aAaHHOM MaTpHILl, B KOTOPHIX
3HAKH 3A€MEHTOB YePeAyIOTCS.

46. Ka>kariii saeMeHT MaTpulH A(3, 3) pa3sAeAHThL Ha 3HaYyeHHe ee
OIIPEACAUTEAS].

47. ChopMUpPOBATh ABYXMEDHEII MAacCUB M YJASAMTEL U3 HEro Bce
CTPOKH, B KOTOPHIX BCTPeYaeTCsd 3aAaHHOe YHUCAO.

48. ChopMupoBaTh ABYXMEpPHEII MacCCHB U YAAQAMTL U3 HEro Bce
CTOAOIIEI, B KOTOPHEIX BCTPEeYaeTcs 3aAAHHOE YHCAO.

49. B npsAMOYTOABHOM TAaOAMIIE OIIPEASCAHTHL HOMED CTPOKH, B KOTO-
PO HAXOAMTCS caMasi AAMHHas NOCAGAOBATeABHOCTE OAMHAKOBEIX JAe-
MEHTOB.

50. AaHHI ABe KBaApaTHEEe MaTpuiikl A 1 B. Haiitu matpuny C, pas-
HyI0 AxB - BxA.



Tema 9
PABOTA CO CTPOKAMNA

1. AaHa CTPOKa, 3aKaHYMBAIOMIASACA TOYKOH., OIPEASAHTH, CKOABKO
CAOB B CTpOKe.

2. AaHa CTpPOKQa, COAeprKalllas aHrAMHCKMM Tekcr. HaWitu Koaude-
CTBO CAOB B 3TOM CTPOKe, HaYMHAIOMUXCA ¢ OYKBH b.

3. AaHa cTpoka. IToacuuTaTh B HeM KOAMYECTBO BXOXAEHHUH OyKB r,
k, t.

4. Aana cTtpoka. OnpeAeAuTh, CKOABKO B HeM CHMBOAOB (*), (;), (:).

5. AaHa CTpOKa, copeprKallasa TeKcT. Halt AAMHEL caMOro KOpPOT-
KOT'O ¥ CAMOro AAMHHOTO CAOB B 3TOM CTPOKe.

6. AaHa CTpOKa CHUMBOAOB, CPEAHM KOTOPHIX €CTh ABOETOYHE (:).
OnpeAeAuTh, CKOABKO CHUMBOAOB €My ITPEALIeCTBYeT.

7. AaHa CTPOKa, COAep’Kalllas TEKCT, 3aKaHYMBAIOLIUMNCA TOYKOM.
BeIBECTH Ha 35KpaH CAOBa M3 3TOrO TEKCTa, COAepXaluyue Tpu OYKBHI.

8. AaHa crpoka. [Tpeo6pa3oBaTh ee, YAGAUB KA KAKIA CUMBOA (*) ¥
IIOBTOPHUB KKALIH CUMBOA, OTAMYHEIH OT (*).

9. AaHa cTpoKa. OnpeAeAnTs, CKOABKO pa3 BXOAUT B Hee rpymia
OyKkB abc.

10. Aana cTpoka. OnpeAeAuTh KOAMYECTBO OYKB k B MOCACAHEM e
CAOBeE.

11. AaHa crTpoka. OnpeAeAuTh, CKOABKO Pa3AUYHBIX CHUMBOAOB
BCTpedaeTcsa B Hel. BEIBeCTH MX Ha JKpaH.

12. Aana ctpoka. OnpeAeAuTh B Hell caMyi0 AAMHHYIO IIOCAEAOBA-
TEABHOCTH IOAPSA MAYILIHX OYKB «a».

13. AaHa CTpOKa CUMBOAOB, CPEAM KOTOPHIX €CTh OAHA OTKPHIBAIO-
masicss CKOOKa ¥ OAHa 3aKphIBaroijascsa. BeIBeCTH Ha 3KpaH Bce CHM-
BOAEI, PACIIOAOKE€HHEIE BHYTPH 3TUX CKOOOK.

14. AaHa CTpOKa, copepykamjass OyKBBI AQTHHCKOro andaBuUTa U
uu@PpH. BEIBECTH Ha 3KpaH AAMHY HaUOOABIIEH MMOCAEAOBATEABHOCTH

PP, HAYIIHX IOAPSA.
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15. AaH Habop CAOB, pa3spAeA€HHBIX TOYKOM C 3anaAToH (;), KOTOPHIH
3aKaH4YUBaeTcsa ABoetouueM (:). OnpeAeAuTs, CKOABKO B HEM CAOB, 3a-
KaH4YMBAIOIIUXCSl OYKBOM «a»,

16. AaHa cTpOKa. YKa3aTh CAOBa B 3TOM CTPOKE, COAEPIKAIMEe XOTH
Oul 0OpAHY OyKBY k.

17. AaHa crpoka. Haiitu B 3TOM CTpOKe CAOBa, KOTOPEIe HAYUHAIOT-
CA M OKAHYUBAIOTCS Ha OAHY M Ty e OyKBy.

18. B 3apaHHOM CTpOKe 3aMEHHMTL BCe ABOETOYUSA (:) TOYKOH C 3a-
naTou (;). OnpeAeANTs KOAUYECTBO BHINIOAHEHHEIX 3aMEH.

19. B 3apaHHOM CTpPOKE YAQAUTH CUMBOA ABOETOUYME (!) M ompeAe-
AUTH KOAUYECTBO YAQACHHEIX CHUMBOAOB.

20. B 3apaHHOM CTPOKE MEKAY CAOBAMHM BCTABUTH BMECTO Mpobeaa
3aATYyIO U npobeA.

21. YAaAUTE 9acTh CHMBOABHOM CTPOKH, 3aKAIOYEHHOM B CKOOKH,
BMeCTe CO CKOOKaMHu.

22, OnpeAeArTh, CKOABKO pa3 B CTPOKE BCTPevYaeTcs 3aAaHHOE CAOBO.

23. B 3apaHHOM CTPOKe MMEETCA TO4YKa C 3anmaToH (;). OnpepeAnTs
KOAMYECTBO CHMMBOAOB B 3TOM CTPOKE AO TOYKH C 3aIIATOA M IIOCAE
Hee.

24. Aana crpoka. IIpeo6pa3oBaTth ee, 3aMeHUB TOYKaMH BCce ABOe-
TOYHMA (:), BCTpedalouecss CpeAH IepBHIX /2 CHMBOAOB, U BCe BOC-
KAMIJaTeAbHEIE 3HAaKH, BCTpeydarouecss CpeAl CUMBOAOB, CTOSIIIHMX I10-
cAe n/2 CHMBOAOB.

25. CTpoka CcOAepXUT OAHO CAOBO. [IpoBepuTh, 6yA€T AM OHO 4H-
TaThCA OAMHAKOBO CIIPAaBa HAA€BO U CA€BA HANpPAaBO, T.€. IBASICTCS AU
OHO IAAMHAPOMOM,

26. B 3anucke croBa 3amIn(pOBaHE: KaKAOE U3 HHUX 3aIIMCAHO Ha-
ob6opoT. PacumdpoBars coobuienue.

27. IlpoBepuTh, OAUHAKOBOE AH YUCAO OTKPHIBAIOWIUXCA ¥ 3aKpHI-
BAIONIMXCA CKOOOK B 3aAaHHOM CTPOKe.

28. CTtpoka MpOMU3BOABHOTO PYCCKOTO TEKCTA COAEpPXHUT He Ooaee
200 6ykB. OnpepeAuTs, Kakue OYKBE M CKOABKO pa3 BCTPEYarOTCs B
3TOM TeKcre. (OTBeT NpUBECTH B rpaMMaTUYeCKH NpaBUABHON dopMme,
HanpuMep: a — 25 pa3, K — 3 pa3a M T.A.)

29. YIOpSIAOYMTD 3aAQHHBINA MaCCHMB aHTAMHCKHX CAOB N0 aA(daBUTY.

30. AaHH ABe cTpoKHu A U B, [IpoBepuTb, MOJKHO AU U3 OYKB, BXOAS-
INUX B CTPOKY A, COCTaBUTh CTPOKY B. (ByKBEI MO’KHO MCIIOAB30BaTh
He 60Aee OAHOroO pa3a, a TakKe MOJKHO IepeCTaBASTh. )

Hanpumep: u3 crpoku A — UHTEI'PAA — MO>XHO COCTaBHUTH CTPO-
Ky B — ATEHT — u HeAn3s cocTtaBuTh CTPOKY B — I'PAQ.

31. CTpoKa COAEP>KHT NPOU3BOABHEIN PYCCKHH TeKCT. ONpeAeAUTS,
KaKuX OYKB B 3TOM TeKCTe GOABIIIe: TAACHBIX UAH COTAACHHIX.

75



32. AByXMEpHEIH MacCHB pa3dMepoOM N X m COAEPIXHT HEKOTOpHIe
OGYKBH PyCCKOTO aA(paBHUTa, PACIIOAOKEHHEIE B IIPOM3BOABHOM NOPSAKE.
OnpeapeAnTb, MOJKHO AM M3 3TUX OYKB COCTABUTH 3aAAHHOE CAOBO S.
(Kaskayro 6ykBy MaccHBa MCIIOAL3OBATH He OOAee OAHOrO pasa.)

33. Pe3yAbTaTHl BCTYIIMTEABHEIX 3K3aMeHOB IIPEACTABACHBI B BUAE
cnucka U3 N CTPOK, B K&JKAOH M3 KOTOPHIX 3anycaHbl (paMHUAMS CTY-
A€HTA U ero OLeHKH IT0 K&XKAOMY U3 M 3k3amMeHOB. OnpeAeAUTs KOAHU-
YeCcTBO aOUTYPHUEHTOB, CAABIIUX BCTYNMHTEAbHEIE SK3aMeHBl TOABKO Ha
«OTAUYHON.

34. IlpeoOGpa3oBaThk 33AAHHEIE HATYPAAbHEIE YHCAQ, 3aIMCaHHEIE
PHUMCKMMH IUPpaMH, B ACCATUYHYIO CUCTEMY CYHCACHHSI.

35. 13 3apAaHHOM CUMBOABHOM CTPOKH BHIOpPATh CUMBOARI, BCTpeda-
IOLIMeCs TOABLKO OAMH pa3, B IOPSAKE UX pPacHOAOKEeHUS.

36. B cMMBOALHOM MaccHUBe XpaHITCA (aMMAUM U UHHIMAAK yuye-
HHKOB KAaacca. HareyaTaTs CIMCOK KAacca € yKa3zaHUEM KOAMYECTBa
OAHO(paMUABIIEB KaJKAOTO YUeHHKa.

37. AaHO YMCAO B ABOMYHOM CHCTeMe cuucAeHus. [IpoBepuTs npa-
BUABHOCTE BBOAQ 3TOI'O YHCAA (B €ro 3anMcH AOAKHEL OBITH TOABKO
cUMBOAHI O 1 1). EcAn 4HMCAO BBeA€HO HEBEPHO, BBOA OBTOPSIOT. [1pu
IIPABUABHOM BBOAE IIepeBeCTH 33aAAHHOE YHCAO B ACATHYHYIO CUCTe-
My CYHCAEHHA.

38. B 3apaHHOM CTpPOKe VAAAHUTH BCe AHIIHHEe NPOOEeALL.

39. B 3apaHHOM TEeKCTe OIPEAEAUTH AAMHY COAeprKalleicd B HeM
MAKCUMAABHOM CepUHM CUMBOAOB, OTAUYHEIX OT OYKB.

40. PaccTosiHUe MeXAY ABYMSI CAOBAMH PaBHOM AAHMHEI — 3TO KOAM-
YeCTBO HO3HUIUM, B KOTOPHIX 3aKAIOYAIOTCA STH CAOBa. B 3apaHHOM
IIPEAAOJKEHHUH HaANTH Iapy CAOB 33aAaHHON AAMHBI C MAKCHMAaAbHEIM
PacCTOsIHHUEM.

41. OTpepaKTUpPOBATh 33AAHHOE IIPEAAOKEHHME, YVAAAUB U3 HEro
CAOBQ, BCTpevalollecs 3aAaHHOe YHCAO pa3.

42. HaneyaTaTh CAOBa, BCTpeYAIOIMeCcs B KaXXAOM M3 ABYX 3ajAaH-
HEIX [IPEAAOKEHMI.

43. OTpeAaKTHPOBATE 3aAaHHOE NIPEANOKeHHe, YAAAUB U3 HETrO BCe
CAOBA C HEUYETHBIMU HOMepaMH U NepeBepHYB CAOBA C Y€THLIMUA HOMe-
pamu.

44", OAUH U3 METOAOB KOAMPOBAHHMSA, HAa3bIBA€MEIM HAAOKE€HUEM
raMMEI, 3aKAIOYAeTcs B CAepymouieM. bepeTca HeKOTOpoe CAy4YamHOE
YHUCAO B AMama3oHe OT 127 A0 255 — raMma, U KOA Ka’KAOro CMMBOAA
33AAHHOY CTPOKM 3aMeHSeTCS KOAOM, HOAYYAIOIIUMCSI B pe3yAkraTe
BEIIIOAHEHUS onepanuy

* 3apauu 44...53 npepocraBreHEl K. B. BOAKOBEIM.
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HOBHIM KOO = CcTaphM kom XOR ramma.

PeaAan3oBaTh YKa3aHHBIM METOA KOAHPOBAHHMSA AAS 3dAQHHOM CTpO-
KH U AEKOAHMPOBaHHE IIOAYYEHHOHM CTPOKH IIPH 33AAHHOM ramMme,
(BxoAHEIE AQHHEIE — KOAMpPYeMasi CTPOKAa, BEIXOAHEIE — raMma M 3a-
KOAMPOBaHHasi CTPOKA.)

45. IlepekoAnpoBaTh CTPOKY U3 KOAUPOBKM KOI B CTPOKY B KOAM-
poBKe Windows-1251 u oGpaTHo.

46. AaH TeKCT, B KOTOPOM BCTPEYaIOTCA CTPYKTYpH <i> u </i>.
3aMeHHUTE KaJKAOe BXOXXACHUE <i> Ha <KypCHB>, a KaJKAO€e BXOXAe-
HHe </i> Ha <KOoHeI] KypcuBa>. (CaepyeT ydecTb, 4To OyKBa i MOXXeT
OBITH KaK CTPOYHOM, TaK U IIPOIMUCHOM.)

47. AaH TEKCT, COCTOSIINN U3 IIPEAAOKECHUIM, pa3AeAsieMEIX TOYKa-
mu. [IpousBecTy caepyroniee (popMaTHPOBAHUE: ITIOCAE KAJKAONU TOYKHU
B KOHIIe NIPEAAOSKEHHMA AOAKEH ORITh XOTs OBl OAMH NMpobGeA; meproe
CAOBO B IIPEAAOKEHHMH AOAKHO HAUMHATLCA C MPOMNUCHOH OYKBEI.
(TekcT MO>KeT OHITH HA PYCCKOM U @aHTAMMCKOM sI3HIKAX.)

48. AaH TeKcT. OnpepeAuTs B HEM MTPOLEHTHOE OTHOIIEHHe CTPOY-
HBIX U IIPOIHMCHBIX OYKB K OOIjeMy YHUCAY CUMBOAOB.

49. AaH TekcT. OnpeAeAnTs, KaKiuX OyKB B HeM OOABIIIE: CTPOYHEIX
WAV IPOMUCHEIX. EcAn G0oAbIIe MPOMUCHEIX OyKB, 3aMEHUTh BCE CTPOY-
Hble OyYKBH NPONUCHBIMH. ECAHM GoAblIe CTPOYHEIX OYKB, 3aMEHHUTH
BCce MponucHbele GYKBH CTPOYHBIMHA. ECAM KOAMYECTBO IPOIUCHEIX U
CTPOYHEIX OYKB PaBHO, TEKCT OCTaBUTEL Oe3 U3MEHeHUs.

50. AaH TEKCT Ha AATHHCKOM f3HIKE, COAep’Kallliii CAOBa, pa3je-
AeHHEBIe nIpo6eraMu. ONpeAeAnTh, KakKre 6YKBH B 9TUX CAOBaXx COBIIa-
AQIOT Yallle: [IepBhIe, IOCAEAHNE UAH cpepHue. [To3unusa cpeaned OyK-
BRI B CAOBE OIIPEAEASIETCS IO CAECAYIOLIEH (PpOopMyAE:

nos3 cpelH OyKBH = OJauMHa cJjoBa div 2 + 1

S51. AaHa CTPOKa M3 CAOB, Pa3A€ACHHEIX NpoOeAraMH. YAQAUTH AUIU-
HUe npobearl. ([IpoGeA cUMTAeTCSI AUIIHUM, €CAH OH CTOHUT B HAdaAe
CTPOKH, B KOHIle CTPOKH UAU CAEAyeT 3a MpoGeAoM.)

52. C KAaBHATypHl BBEAEHO I[€AO€ YHCAO B AECATHYHOM CHCTEMe
CYMCACHUS. PeaAan3oBaTh (pOpMATHPOBAHHBIN BBIBOA 3TOTO YHCAQ, T.€.
NPEACTABUTH €ro C pa3spAeA€HHUEM Ha TpuaAnl nudp. Hanpumep: BBepe-
HO yucao 100000, a BriBepeHo 100 000; sBeaeno uucao 1000000, a BEI-
BeaeHO: 1 000 000.

53. AAd yBeAWYeHHs (YMEHbIIEeHHsI) 3HaYeHHs IIeAOYUCACHHOM Me-
PeMEeHHOM Ha eAUHHMITY B SI3HIKaX NPOrpaMMHPOBAHUS MOKHO HCIOABL-
30BaTh OIepalMi0 CAOJKEHUs (BBIYMTAHHUSA) MU OIEpalHi0 HHKPEMEHT
(AekpeMeHT). MI3BeCTHO, 4YTO onepanyuss MHKPEMEHT (A€KPEMEHT) BEI-
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IIOAHSIETCSI TOpa3A0 OBICTpeH, YeM CAOKEeHUe (BBIYMTAHHUE), ITO3TOMY
€e HCIIOAL30BaHHE YacTO MPEANOYTHUTEeALHen. AaH MACCHUB CTPOK,
IIpeACTaBAAIOMUM coboM (pparMeHT TEeKCTa IIporpaMMH Ha s3mIKe [1a-
CKaAb, B KOTOPOM MCIIOAB3VIOTCS TOABKO ILEAOYMCAEHHEIE ITEpeMeH-
HEle. B Ka)RAON cTpoKe — OAHa KoMmaHAA. IIpeoGpa3oBaTh 3aAaHHEIN
TEeKCT, 3aMEHUB Ka)XKAYIO CTPOKY BHAAQ

iepeMeHHaa :=IepeMeHHas + 1;
Ha CTPOKY BUAQ

Inc (nepeMeHHas) ;
a KaXXAYIO CTPOKY BHAQ

nepeMeHHasa := [epeMeHHasa -— 1;
Ha CTPOKY BHAQ

Dec (nepeMeHHasn) ;

Hanpumep, AaH CAGAYIOIIUM TEKCT:

Begin

Readln(a, b);

a :=a+1;

c :=b + 1;

b :(=b —-1;

Writeln('a = ', a); WriteLn('b ="', b);
End.

[Ipeobpa3oBaHHEIN TEKCT OYAET UMETh BHA

Begin

ReadLn (a, b);

Inc(a):

c :=b + 1;

Dec (b) ;

WriteLn('a ="', a); WritelLn('b ="', b);
End.

54. B 3apaHHOM MaccUBe CAOB HAWTU HauOOABIIIee CAOBO.

33. AaHa cTpoKa. ECAM OHa mpeAcTaBAsieT cOOOM 3aluCh LIEAOro
YUCAQ — BHIBECTH 1, €CAHM BellleCTBEHHOTO (C ApoOHOM 4aCThi0) — BBI-
BeCTH 2, €CAH CTPOKY HeAb3s1 npeolpa3oBaTh B YMCAO — BuIBecTH 0.

56. AaHa CTpOKa M3 PyYCCKMX CAOB, pa3speA€HHHEIX npobeaaMu (OA-
HUM UAU HECKOABKHMMH). BLHIBECTH CTPOKyY, COAEPIKAIILYIO 3TH JKe CAOBA
(pa3AeACHHEIE OAHHM MMTPOOEeAOM), HO PacllOAOKeHHEBIe B OOpaTHOM ITO-

PAAKE.
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57. AaHa CTpOKa-IIpepAORKeHHe, 3aKOAUPOBATHL €e, T.e. YKas3aTb
CHa4vaAa BCe CUMBOAR!, PaCIIOAOJKEeHHEIe Ha YETHHIX MeCTaX, a 3aTeM —
B 0OpaTHOM IIOPSAKE BCe CUMBOABI, PaCIIOAOKeHHbIC Ha HEYeTHRIX Me-
crax. Hanpumep: crpoka «[Iporpamma» OGyAeT UMeTb BHA «praMam-
poll». PemiuTe OOpAaTHYIO 38Aa4Yy.

58. AaHa cTpoKa-IIpeAAOKeHe Ha PYCCKOM sA3biKe. [IpeoGpa3oBarth
ee TakUM 06pa3oM, 4YTOOBI KAKAOE CAOBO HAYMHAAOCH C IPOMMCHOMN
OGYKBEI.

59. AaHa ctpoxa. [IoAyYuTE HOBYIO CTPOKY, B KOTOPOH Ka’KABIN
CHMBOA MCXOAHOM CTPOKH 3aMEeHHTH KOAOM. (ECAH AAMHA pe3yALTHPY-
IOLEM CTPOKH MpeBHIIaeT 255 CHMBOAOB, BBECTH €lll€ OAHY AOTIOAHU-

TEALHYIO CTPOKY.)



OJNIVMHHAA APUOMETUKA

1. CpaBHUTBE ABa MHOTrO3HAYHEIX YWUCAA.

2. CyMMHPOBATh ABa HaTYPAaAbHBEIX N-3HAYHBIX YHUCAA npu n > 20.

3. BEIUMCAUTHL CTEeeHH 4YHMCeA BHAA a°, ecaM a > MaxInt, npu
n> 10.

4. BEIYUCAUTD 9uCcAO 2% — 1, coxpaHUB B pe3yAbTaTe BCe IUDPHI.

5. Beruucauts 100!,

6. M3BAeYb TOYHO KBAAPATHEHIM KOPEeHb M3 N-pa3psAHOro 4HCAa
(n > 40).

7. BEIIOAHHUTE YMHOK€HHE MHOT'O3HAYHEIX YHCEA.

8. BEIuMCAUTE TOYHOE 3HayeHue n! npu n > 12,

9. BRIYHCAMTEH TOYHOE 3HaYeHHe n" npu n > 10.

10. BEINIOAHHUTEL AeA€HUEe YMCAA d Ha YHMCAO b, ecau a, b — MHoro-
3HAYHEIE YMCAA.

11. Beruncauts 100! + 219,

12. Beryucauts 100! — 219,

13. Beruucants 7'%,

14. OnpeaeAnuTh, €CTh AU CpeAH ITUP YUCAA
HUAYIIVE AeBSITKH.

15. BelyucAuTD

16. HaliTu 4yacTHOe U OCTATOK OT A€A€HUS M3HAYHOIO YUCAA Ha
n3HayHoe (npwn m, n > 20).

17. OnpeaeAuTh, Kakoe U3 4HuceA a™ MAH b" GOALIIe ¥ HA CKOABKO
(mpn a, b < 40000; m, n < 10).

18. Hai'Ti n 3HAKOB B A€CATUYHOHN 3allUCH YHUCAA Jm (mpn n > 50).

19. HaiiTu KOAMYECTBO AGAUTEAEH N-3HAaYHOI'0 HATYPAABHOTO UHCAQ
(tpu n > 20).

20. BeruucanuThb TouHOE 3HayeHUe (n!)! (mpu n 2 4).

21. BLIYMCAUTB TOYHOE 3HaYeHHe CyMMHI 1! + 2! + 3! + ... + n! (npn
n > 10).
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.1 1 1 1
22. BLIYNCANUTH TOYHOE 3HaUYeHHe CYMMEI APOGeH — + — + — + -+ + —

i 21 3! n!

(mpu n > 10). OTBeT NPEeACTaBUTH B BUAE HECOKPATUMOM ApOoOH -g- (rae

DP:. ¢ — HaTypaABHBIE 9UCAQ).
23. BRIYUCAMTE TOYHOE 3HayeHHe (n")! mpu n 2 3.

24. BEIMUCAMTE TOYHOE 3HAY€HHE CYMMEI NIePBHIX N YA€HOB IOCAe-
AOBaTeABHOCTH 1, k, k%, k3, ..., k® (npu n > MaxInt).

25. BEIYHCAUTD TOYHOE 3HAaY€HNe CYMMBI NIEPBHIX It YA€HOB IIOCAEe-
AOBaTEABHOCTH 4YMCEA, KPAaTHHX 33aAaHHOMY HATYPAABHOMY YHCAY k
(mpm n > MaxlInt).

26. BLIYMCAMTE TOYHOE 3Ha4eHWe CyMMH 12+ 22+ 3%+ .. + n? (mpu n
2 20000).

27. BEIYMCAHTE TOYHOE 3Ha4eHHe CyMMH 17 + 2" + 3" + ... + n? (upu
n 2 10).

28. HaitTh nepBoe mpoCToe YHCAO, KoTopoe Goabe 10!,

29. BEIYMCAMTE TOYHOE 3HaYeHHe MHOTOYACHA A X" + Gp X" 1 + ... +
+ a.X + a, (TAe a; X — IeAble yncAa 6oasme 10,

30. Haittu HauOoALIIMHA OOINMII AeAMTEAbh M HaHMeHbIllee olIjee
KpaTHOe YuceA m U n (mpu m, n > 1011,

31. ITpoBepHTh, ABAAIOTCSI AM YMCAA I ¥ N (pH m, n = 10'!) B3aum-
HO IIPOCTHIMHU,

32. Aokasarb, 94To YMcAo 2!99%6(219%% _ 1) gpaqeTcsi coBeplIieHHEIM,
T.€. YTO OHO PaBHO CyMMe BCeX CBOUX AeAuTeaenrt 6e3 caMoro cebs.

33. Buuncants ¢pyHRKIuI0 Y = F(X), pa3sroXeHHYIO B CTEeNeHHOM
PsiA, C 3aAAHHOIM CTeNMeHbI0 TOYHOCTH € (npu 107! < ¢ < 1071000),

34. MaccuB xpaHMT AAMHHEIe yncaa. Halrn ux cymMmmMy U npou3se-
AE€HHe.

35. MaccuB XpaHUT AAMHHEIE YUCAQ. BRINOAHHUTE COPTHPOBKY Mac-
cuBa. HaiiTm pa3HOCTh MAaKCHMAABHOIO M MHHHUMAABHOTO 3HAaY€HUMN
€ro 3AeMeHTOB.

36. Haiitn cymMMy 3HayeHUH SA€MEHTOB MACCHUBA, COAeprKamiero
AAMHHEIE YMCAQ, B 3alIUCHh KOTOPHIX HE BXOAMT 3apAaHHad nudpa.



Temva 11
MHO)XECTBA

YpoBeHb cnoxxHoctn A

1. Tpu 1LBeTOBOAA BHIpALIUBAIOT PO3bl. ONpeAeAuTh, KaKue U3 U3-
BECTHBIX COPTOB po3 «AHJKeAHMKa», «BuKropwms», «larapun», «Ave
Maria», «Karapuna», «O6uAeHHasA» UMEIOTCH Y KaXKAOIrO IIBETOBOAA,
€CThb XOTs OBl y OAHOIO M3 IIBETOBOAOB M KaKUX HET HHU Y OAHOI'O M3
IIBETOBOAOB.

2. AaHul UMeHa AeBodeK. OnpeAeAnuTh, KaKHe M3 3TUX UMEeH BCTpe-
YarOTCS BO BCEX MapaAAeAbHBIX KAACCaX IIKOABI, KaKHe eCTh TOABKO B
HEKOTOPHIX KAAacCaX U KaKWe He BCTPevaloTCa HU B OAHOM M3 KAAaC-
COB.

3. AaH HeKOoTOpuiH Habop TOBapoB. ONpeAaeAuThb, KaKHe TOBapHl
MMEIOTCSI B K&JKAOM M3 N Mara3uHOB, KaKue eCThb XOTdA 66 B OAHOM Ma-
rasMHe M KaKUX HEeT HN B OAHOM M3 Mara3mHOB.

4. IMeeTcsa CIIUCOK YYEHUKOB KAAacCCa, B KOTOPOM BCe MMeHa pa3-
AyHE., OnpeapeAuTs, €CTh AU B KAACCe YeAOBEK, KOTOPHIHM NOOLIBAA B
I'OCTSAX Y BCeX YYEHHKOB. (AAST KAJKAOI'O YY€HUKA COCTaBUTh CIIMCOK M3
MHOJ>XeCTBa NOOBIBABIINX Y HEro B I'OCTAX APy3eH, npuyeM XO3sHHa B
3TOT CHIMUCOK He BKAIOYATL.)

5. MeeTCss MHOJXECTBO, COAepiKalllee HaTypaAbHEIE YMCAA U3 He-
KOoToporo aAnanasoHa. CoopMHpOBaTh N3 HEI'O ABa MHOJXKECTBa, IlepBoe
U3 KOTOPEIX COAEP’KHMT BCe NPOCThIE YUCAA, a BTOpOoe — BCe COCTaB-
HBIE€ YHUCAA.

6. Ha Tpex yd4acTKax BLIPALIWBAIOT CACAYIOIIHE CEAbCKOXO3SH-
CTBEHHEIE KYALTYPHI: KapTOodeAb, YKPOII, MOPKOBB, T'OpOX, KaIlycTa, pe-
AMc. OnpeAeArTh, KaKHe U3 3THX KYABTYP UMEIOTCSI Ha KaKAOM y4acT-
Ke, UMeloTCcsl XOTA 6bI Ha OAHOM M3 YYaCTKOB U He UMEIOTCS HU Ha
OAHOM y4acTKe.

7. I3BeCTHE MapKM MalllUH, BEITYCKaEeMLIX B AAHHOM CTpaHe U 3KC-
noptupyeMuix B N 3apaHHEIX CTpaH. OnpepaeAuTh, KaKue MapKH Ma-
IIUH OEIAM AOCTaBA€HHI BO BCe YKa3aHHLIE CTPaHEI, KaKHMe B HEKOTO-
phle M3 3TUX CTPaH U KaKve He AOCTaBA€HE! HU B OAHY M3 CTPaH.
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8. B o3epe BOAUTCSA HECKOABKO BHAOB pHIO. Tpy priGaka mouMaAM
PBEIO HEKOTOPHIX M3 MMEIOIINUXCSI B 03epe BUAOB. OnpeAeAHnTs, prIb Ka-
KHUX BUAOB IIOMMAaA KaKABIN pei6aK U peI6 KaKUX BHAOB, HMEIOIIIUXCS B
0o3epe, He BBIAOBUA HH OAMH HU3 PRIGAKOB.

9. B N KoAX03aX BHIPalllMBaIOT HEKOTOPHIE CEABCKOXO3SHCTBEHHEIE
KYABTYPH U3 UMEIOIIEerocs nepeuHs. OnpeAeAuTb KyABTYPRI, BEIpallii-
BaeéMEI€ BO BCE€X KOAXO03aX, ¥ KYALTYPHI, BhIpalliliBaeMhbIe TOABKO B He-
KOTOPBIX U3 HUX.

10. AaH cnucok urpyuiex. HexkoTopele UIpyIliKM M3 3TOr'o CIIHUCKA
umerorcsd B N AeTCKUX capaxX. OnpeAeAruTb, KaKUX UTPYILEeK U3 3TOro
CIIUCKa HET HH B OAHOM M3 AETCKHMX CAAOB M KaKHe eCTh B KaJKAOM M3
HUX.

11. BEIYUCAMTE CYMMY 3A€MEHTOB ABYXMEPHOI'0O MaCCHBa, HOMepa
CTPOK U CTOAOIIOB KOTOPHIX IIPUHAAAEKAT COOTBETCTBEHHO HEIYCTHIM
MHOKeCTBaM S; ¥ S,.

12. Aanul MHOXecTtBa M U T opHoro Tuma. OInpPeAeAuTb, CKOABKO
YAEHOB U3 3THX MHOJXECTB COBIAAAIOT.

13. 3 Aana3oHa LeABRIX YUCEA M...N BRIAGAUTH MHOXECTBO YMCEA,
AeAsIMXxcs 6e3 ocTaTKa AU Ha k, UAM Ha I (rAe k, I — IIpOCTHIE YMCAA),
1 MHOJKECTBO YUCEeA, AGATHINXCSI Ha Ipon3BeAeHue kil 6e3 ocraTka.

14. Co3AaTh ABa MHOJKECTBa 13 CHMBOAOB, KOTOPbI€ BBOASITCS IIOAB-
30BaTeAeM C KaAaBHaTyphl. HameuaTraTh S5A€MeHTEHl, KOTOPhEIe COAep>KaT-
Cs B IePBOM U BTOPOM MHOJKECTBaX OAHOBPEMEHHO.

15. MHO>XXeCTBO COAEPI)KHMT N HEAHIX CAyYaMHLIX PaBHOMEPHO pac-
IIPEAEACHHEIX YUCEeA U3 MHTepBaAa [a; b]. TpeGyeTcs:

a) HameyaTaTh BCE SAEMEHThI MHOJXKECTBA, SIBASAIOLINECS ITPOCTHIMH
YHUCAAMY;

0) onmpeApeAHuTH, CKOABKO B AGHHOM MHOXECTBE YeTHHIX YHCEeA n3
HHTEepBaAa [c; dJ;

B) OIIPEACAHTD, CKOABKO SA€MEHTOB COAEPKHUTCS B 3TOM MHOKECTBE;

I) OIPEAEAMTH, CKOABKO YHCEA M3 UHTepBaAa [a; b] He momano B
AAQHHOE MHOXECTBO;

A) pa3OUTh NOAYYEHHOE MHOKECTBO Ha ABa: MHOXECTBO, COAEPIKa-
I[ee YUCAQ, B ABOMYHOM 3allUCH KOTOPHIX GoAaee k HyAeH, H MHOXXEH-
CTBO, COAEpIKalllee BCe OCTAABHBIE YNCAA.

16. AaHBEI N MHOJXECTB, 3alIOAHEHHBIX NPON3BOABHBIM KOAMYECTBOM
I[eARIX CAYYaHEIX PABHOMEPHO PaCHpPEeASA€HHBIX YACEA U3 UHTEPBaAa
[a; b]. TpebyeTcs:

a) BEIBECTH BCE SAEMEHTHI, KOTOpPhIe BCTPEYaloTCs B KA’KAOM BTO-
POM MHOJXEeCTBe (HyMepalysi MHOJKECTB BLIIIOAHSIETCSI C eANHUIIEL);

0) BRHIBECTH 3AEMEHTH!, KOTOPEIE €CTh BO BCE€X MHOJKECTBaX KpoMme
MOCAEAHErO;
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B) BEIBECTH SAE€MEHTH MHOJKEeCTB C HeYeTHHLIMM HOMepaMH, KOTO-
PHX HeT B MHOJKECTBAX C YeTHEIMM HOMepaMH (HyMepamus MHOKECTB
BRIIIOAHSETCS C €AMHUILIET);

I') OIPEAEAUTh, KaKye U3 SAEMEHTOB He BCTPEYAIOTCS HM B KaKHX
MHOXeCTBax, KpoMe IIepBoro.

A) OIpEeAeAnuTh, KaKue 13 YHMCeA MHTepBaAad [a; b] He BCTpeuaroTcs
HU B OAHOM M3 MHOXECTB;

€) BBIBECTH 3AEMEHTHI, BCTpeydaloumuecsi TOAbBKO B K-M MHOXeCTBe
(HyMepaliyusi MHOJXECTB BBITIOAHSI€TCSA C €eAMHUIILI).

YpoBeHb cno)xHoctu B

1. AaH TeKCT U3 nudp U CTPOYHHEIX AATHUHCKHX OYKB, IIOCAE KOTO-
PHIX CAeAyeT To4Ka. OnpeAeAnTh, Kakux OyKB, rAacHBIX (a, €, 1, 0, u)
HMAU COTAACHEIX, OOABIIIE B 3TOM TeKCTe.

2. OnpepeAnTh KOAMYECTBO Pa3AMYHLIX U(DP B A€CATUYHON 3allu-
CH HaTYPaAbHOI'O YHMCAA.

3. HaneuyaTtaTh B BO3pacTalollleM IIOpPsSIAKe BCce IU(PE], HE BXOAI-
IIjlie B 3allMCh 3aAaHHOI'O HaTYPAABHOTO YHUCAA.

4. AaH TeKCT U3 CTPOYHBIX AATUHCKHMX OYKB, IOCAE€ KOTOPBIX CAEAY-
eT ToyKa. HameyaTaTh BCe OYKBEI, BXOASLINE B 3TOT TEKCT HEe MEHee
ABYX pas.

5. AaH TeKCT U3 CTPOYHBIX AATHMHCKUX OYyKB, HOCA€ KOTOPBIX CACAYyeT
TOYKA. HarmeyaTaTrs BCe GYKBEI, BXOAMIIIHE B 3TOT TEKCT II0 OAHOMY pa3sy.

6. AaH TEKCT U3 CTPOYHEIX PYCCKHX OYKB, IIOCA€ KOTOPEIX CAEAYeT
TOYKa. B aadaBUTHOM NOpPsAAKE HaleyaTaTb BCe CTPOYHHBIE TAACHHIE
OyKBHI (&, €, H, O, ¥, B, 3, 10, 5I), BXOAAIIINE B 3TOT TEKCT,

7. AaH TeKCT Ha PyCCKOM si3bIKe. HarleyaTaTe B aAPaBUTHOM IOPSIA-
Ke BCe rAaCHbi¢ 6YKBHI, KOTOPBIE BXOAST B KaJKAO€ CAOBO 3TOr'0 TEKCTa.

8. AaH TeKCT Ha pPyCCKOM si3kIKe. HatleyaTaTe B aand)aBUTHOM NMOPSIA-
Ke BCe coraacHuie OyYKBBI, KOTOPEIE HE BXOASAT HU B OAHO CAOBO 3TOTO
TEKCTa.

9. AaH TeKCT Ha pycCKOM si3uike, HaneyaTaTs B aapaBUTHOM NOPSIA-
Ke BCe 3BOHKMEe COrAaCHbIe OYKBHI, BXOAMAIINE B K&JKAO€ He4eTHOe CAO-
BO M He BXOAMAIIMNE HH B OAHO YETHOE CAOBO 3TOTO TeKCTa.

10. AaH TeKCT Ha PycCKOM si3miKe. HaneyaraTs B aand)aBUTHOM IIO-
psiAKe BCe 3BOHKHE COTAACHEIe OYKBBHI, KOTOPHIE BXOASAT XOTs OHI B
OAHO CAOBO 3TOrO TEKCTa.

11. AaH TeKCT Ha pPyCCKOM si3hIKe. HameyaraTe B arpaBUTHOM IIO-
pSIAKE BCE IAyXHe COrAaCHble OYKBBI, KOTOPEIE HE BXOAAT XOTA OHI B
OAHO CAOBO 3TOro TeKCTa.
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12. AaH TeKkCT Ha pPyccKoM si3hiKe. HanevaTraTe B aandaBUTHOM IIO-
PSAAKEe BCe COrAaCHBIe OYKBBI, KOTOpPEIE BXOASAT TOABKO B OAHO CAOBO
3TOro TeKCTa.

13. AaH TeKCT Ha pPYCCKOM s3biKe. HaneyaTtaTs B aAdaBUTHOM IIO-
PsIAKE BCE TAyXHe COTAaCHHIe OYKBEI, KOTOPHIE HE BXOAAT TOABKO B
OAHO CAOBO 3TOrO TeKCTa.

14. AaH TeKCT Ha pycCKoM si3eIke. HamneuataTh B arnpaBUTHOM IIO-
PSAAKe BCe 3BOHKHME COrAacHHIe OYKBHI, KOTOPEIe BXOAAT GOAee 4yeM B
OAHO CAOBO 3TOrO TEeKCTa.

15. AaH TeKCT Ha PycCKoOM si3hnike. HameuaraTh B arnpaBUTHOM IIO-
PSAAKE BCe rAacHEIe OYKBEI, KOTOPHIE HE BXOAAT OOAee YeM B OAHO CAO-
BO 3TOrO TEKCTa.

16. AaH TeKCT Ha pyccKoM s3miKe. HanevataTs B ar¢paBUTHOM IO-
psiAKe BCe TAyXHe COTAACHEIe GYKBHI, KOTOPHEIE BXOAAT B KaJKAO€ He-
YEeTHOE CAOBO M HE BXOAAT XOTH OBl OAHO YETHOE CAOBO 3TOrO TEK-
cTa.

17. CroBa B TekcTe pa3peAeHH npoberamMu. HamnedaTaThk OYKBHL, KO-
TOPHIX HET B IIEPBOM CAOB€, HO KOTOpHIe IIPUCYTCTBYIOT BO BCEX APY-
I'MX CAOBaXxX 3TOr'o TeKCTa.

18. CaroBa B TekcTe paspereHH npobGenamn. Hanevarath B arda-
BUTHOM IIOpsiAKe OyKBBHI, KOTOpPEIE BCTpedaroTcs XOTA OBl OAMH pa3 B
YeTHBIX CAOBaX.

19. CroBa B TeKcTe pa3pereHHl npobeaaMu. HanevaTtaTe B aarda-
BHTHOM IIOPsSIAKE OYKBBI, KOTOpPEIE BCTPEYAIOTCA XOTA OLI OAMH pa3 B
HeYeTHBIX CAOBAaXxX.

20. CaroBa B TeKCTe pa3peAeHH npoberaMn. ONIpeAeAHTb, CKOABKO
pa3HBIX OYKB BCTpeYaeTcs B 3TOM TEKCTe.

21. CAroBa B PyCCKOM TeKCTe pa3peAeHH npoberamn. OnpeAeAuTs,
CKOABKO OYKB pyCcCKOro ardaBHTa He BCTpeYaeTcsa B 3TOM TeKCTe.

22. CrOBa B TEKCTe C AaTaMM pas3apeAeHHl poberaMu. ONpPeAeARTS,
KaKHe IM(PE copepiKaTcsid B 3TOM TeKCTe.

23. CAroBa B TekCTe paspeAeHHl nmpoberaMu. OnpepeAuTb, ¢ KaKUX
OyKB HAQUWHAIOTCS CAOBa 3TOr0 TEKCTa.

24. CAroBa B TEeKCTe pa3AeAceHH npoberamMu. OnpepreArTb, KaKue
OYKBHI €CTh B K&JKAOM CAOBE 3TOTO TEKCTa.

25. CAroBa B TEeKCTe pa3peAreHBl npobeaamMu. OnpepreAnTb, KaKue
OYKBEI BCTPEYAIOTCA TOABKO B OAHOM CAOB€ 3TOTO TEKCTa.

26. B cTpOKe COAepPXUTCHA 3alMCh apUPMETHIECKOro BRIPasKEeHMS.
OnpeapeAuTs, KaKHMe apudMeTHYeCKHe olepalUHd MCIOAB30BaHEL B
3TOM BBHIPaKEHHH.

27. B cTpoKe COAep>KUTCA 3allMCh apU(PMEeTHYeCKOro BRIPAJKeHMSsI.
OnpepeAnTh, KaKiie IU(QPH eCTh B 3TOM BHIPa’KEeHHH,
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28. B cTpoKe COAEpIKUTCS 3alMCh apU(PMETHYECKOTr0 BHIPa)KEHHS].
OnpeaeAuTh, KaKUX HUQP HET B 3TOM BHIPAJKEHUH.

29. B cTpOKe COAEPIXHUTCS 3anuch apuPMETHYECKOro BEIPaKEHUS.
OnpeaeAHuTs, €CTh AU B 3alIUCHU 3TOrO BEIDA’KEHUS CKOOKU.

30. CroBa B TEKCTe pa3peAeHH IpobearaMu. OnpeAeAnTh, €CTh AH B
3TOM TEKCTe CAOBAa, HAYMHAIOUIMEC s C 3aAaHHOM OYKBHI.



Tema 12
SAMNCI

1. PacmeyaTaTh CIMCOK YYEHUKOB, PaMUAUNA KOTOPHLIX HAYMHAKOTCSA
Ha OyKBY «B», 1 yKa3aTk AQTH HX DOKACHHS.

2. VI3 uMmeromierocs CIUCKa CIOPTCMEHOB pacnedaTaTh AAHHBIE O
Te€X U3 HHUX, KTO 3aHMMAEeTCAd NMAaBaHUEM. YKa3aThb BO3PACT U CKOABLKO
A€T OHHN 3aHHMAIOTCS CIOPTOM.

3. BLIYNMCAUTE CpeaHMM GaAA YCIIEeBAeMOCTH YYEHHKOB KAACCa, €CAU
H3BECTHEI OLIEHKU KaKAOro N3 HUX IIO MAaTeMAaTHKE, PYCCKOMY SI3HIKY
u ¢usuke. PacnevaTtaTs CIMCOK YYE€HHKOB, UMEIOIINX CPeAHHMM Oaan
BEIIIIE CpeAHero 6asna B Kaacce.

4. Pacnevarate amurun pabouux Opurapbl, HauHMHAIOMUECS C
OYyKB «A» n «C», C YKa3aHHEM UX MECIYHOM! 3apIAATHI.

5. 13 accopTuMeHTa KOH(ET, BEHIIYCKAaeMEIX IePMCKOH KOHAUTEP-
cKo¥ (habpuKOM, BHIOpAaTh HAMMEHOBAHMS, CTOMMOCTb 1 KI' KOTOPHIX
cocraBageT oT 100 po 150 p. Yka3aTk CPOK 'OAHOCTH 3TUX KOH(QET n
HOMEpa Mara3smHOB, B KOTOPHIX OHU MMEIOTCS B IIPOAAXKE.

6. PacnieuaTaTh CIIMCOK YYEHHKOB MY3HBKAALHOM IIKOAEI, KOTOPHIE
y4aTCs MIpaTh Ha CKpPUIKe. YKa3aTh, CKOABKO A€T OHHU 3aHUMAIOTCS
MY3bIKOM U IPHHUMAAM AU y4acTHe B KAKUX-AMOO KOHKYypCax.

7. Haiitu damuanu paGOTHUKOB AQHHOI'O IPEANIpUATHUs, Ybs 3apa-
OOTHas mAaTa 3a Mecdl] HUJKe CpeAHeH 10 3TOMY NPEANPUsTHIO, a TaK-
JKe pacrmeyaTaTh CIMCOK npopaboraBUInX 3aechk Ooaee 10 AeT ¢ yKasa-
HUeM ux paMHAUN, 3apIAATH], CTaKa paboTH U AOAKHOCTH.

8. PacneuaraTh (paMHANM YYEHHMKOB LIKOARI, HE IOAYYHMBIIUX HH
OAHOM «TPOMKH» 3a ITIOCACAHIOIO YeTBepPTh. ONIPEASAUTH, B KAKHUX KAAC-
CaxX y4aTcCs 3TH YU€HUKH U KaKOB CpeAHHM OaAn MX yClIeBaeMOCTH.

9. PacnevaTaTh paMHANH AeTell AGTCKOTO Capd, KOTOPEIE POAMAHCH
B 3aA@HHOM Mecslie ¢ YKa3aHHeM UX BO3pacTa U IPYIIHL.

10. PacneyaTtaThb CIHCOK Y4YUTEeAeH IIKOARI, KOTOPHIE NPEIOAQIOT
MaTeMaTHKyY ¥ HHQOPMATHUKY C YKa3aHUeM CTa’ka nxX paboTel M He-
AEABHOM HArpy3KH.
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11. PacreyaTraTh aHKETHBEIE AQHHLIE YYEHUKOB, YY4aCTBOBABIIHUX B
OAHMMIIHaAe 10 NHGPOPMATHKE N HOAyYMBHINX He MeHee 30 6aAnoB.

12. PacnevaTatb paMHAMH YYEHUKOB KAACCa, KOTOPHIE SIBASIIOTCS
XOPOIIUCTAMH M OTAMYHMKAMH IIO MTOraM ropa. yKasaTh, Ha CKOABKO
UX CpeAHnit 6aAA OTAHYAETCSI OT CpepHero 6asra Kaacca.

13. Imerorcss cBepeHnss 06 yueHHMKaxX KAaacca. OIpPeAeAMTH Cpea-
HIOIO MAacCy MAABYMKOB, CPEAHHN POCT A€BOYEK M KTO M3 YYEHHKOB
KAacca CaMBIM BRICOKHUH.

14. Pe3ayAbTaThl NlepenvcH HaCeA€HUsi XpaHaTca B namstn OBM.
HameuaTaThk paMHMAMH, HMEHA M OIPEAEAUTH O0IIee YHUCAO JKUTEeAeH,
POAUBIIUXCSE TocAe 1990 r.

15. Tlpu nocTyriAeHNH B YHUBEPCHUTET aOUTYPHUEHTHI, NIOAyYUBIIHE
HEYAOBAETBOPHUTEABHYIO OLI€HKY Ha IIEPBOM 3K3aMeHe, KO BTOPOMY 3K-
3aMeHY He AOIycKaioTcs. Cuutasd paMUANY aOUTYPHEHTOB U UX OlLieH-
KH IIOCAe NIepPBOro 3K3aMeHa MCXOAHBIMHU AAHHEIMH, COCTaBUTh CIIMCOK
AONYILIEHHEIX KO BTOPOMY 3K3aMeHY.

16. Ha3HayuTh CTUIIEHAMY CTYAEHTAM I10 pe3yAbBTaTaM CeCCHH, HC-
IIOABL3YSI CAGAYIOOIVE NPAaBUAA:

a) €CAH BCe OLIeHKH 5 6AAAOB, Ha3HAYAETCH ITOBLIICHHASA CTHIICHAUS,

0) ecAH OIleHKH 4 1 5 OAAAOB, HA3HAYAETCSI OOBIYHAA CTUIICHAUSI;

B) €CAHM €CTh OLIeHKAa 3 6aAAa, CTUIIEHAMSI He HAa3HAYaeTCH.

B pe3syAbTaTe AOAKHHEI ORITh HANTIEYATAHE! CIUCOK IPYIIIIE C OL|eHKa-
MU ¥ CPEAHUM OAAAOM KAaXKAOrO CTYA€HTA M ABa CIIUCKA CTYAEHTOB, KO-
TOPLIM Ha3HA4YeHK! MOBLINIEHHASA ¥ OOBIYHAsA CTUIIEHANH.

17. B TaOAuIle XPAHATCA CACAYIOIIHE AQHHEIE 00 yYeHHKax: (paMu-
AMSl, UMsI, OTYECTBO, POCT, Macca. BEIYMCAMTE CPEAHUH POCT YY€HUKOB,
a TaKJKe POCT CaMOro BHICOKOTO M CAMOT0 HHU3KOI'0 YU€HHUKOB. Onpepe-
AUTBH, CKOABKO YYEHHKOB MOTYT 3aHUMAThCS B OACKeTOOABHOM CEKIINY,
eCAM pocT GackeTboancTa AOAKEH OHTH 6oAnmIe 170 cMm.

18. B annTeuHOM CKAaAe XPaHSATCS AeKapcTBa. B cmenMasbHOM BeAO-
MOCTH COAEPKATCS CBEAGHHNSI O AeKapCTBaX: HaAMMEHOBaHUe npenapa-
Ta, €r0 KOAUYECTBO, II€Ha ¥ AOINYCTHUMBIN CPOK XpaHEHHs B MeCHIaxX.
OnpeaeAuTb, CKOABKO CTOSAT CAMEIM AOPOroM M CaMEIfl ACIIEBHH Ipe-
napaThbl; CKOABKO HUMEHOBAHUM NTPEeIapaToB XPAaHUTCS Ha CKAaAe, Ka-
KOH IIperiapaT MMeeT CPOK XpaHEeHHsi Ooaee Tpex MecCHlleB H CKOABKO
CTOST BCe Ipenaparhl, XpaHalIuecss Ha CKAaAe.

19. B cronoBOM npeararaeTcsi N KOMIIAEKCHEIX 06€A0B, COCTOANINX
n3 Q 6a10A. Mi3BeCTHE CTOMMOCTD U KAAOPHHMHOCTE Ka)KAOro OAIOAA.
OnpeaeAuTb, CKOABKO CTOSIT CAMBIH ACIIIEeBHIA M CaAMBIil AOpOroy obe-
ABL 1 CKOABLKO KaAOPHM COAEP’KHUT CaMO€ KaAOPUHHOE DAIOAQ.

20. ToproBruIil CKAGA MPOU3BOAUT YII€HKY XPAaHAIENHCS ITPOAYKIIUN:
€CAU IIPOAYKIIUS XPAHUTCA HAa CKAaAe OOABIIE n MECAIeB, OHA YL eHU-
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BaeTCs B 2 pa3a, a €CAH CPOK ee XpaHeHUsI NMPEBBICUA M MeCAIleB (TAe
m < n), HO He AOCTHT n, B 1,5 pa3a. BeAOMOCTb yileHKM AOAKHa COAep-
JKATh CAGAYIOIIYVIO MH(OPMAIIUIO: HaUMEeHOBaHNe TOBapa, KOAUYECTBO
TOBapa, [leHa ToBapa A0 YIIeHKM, CPOK XpaHeHUs TOBapa, lieHa ToBapa
MOCA€E YIIeHKH, 001as CTOMMOCTE TOBapa AO YIIeHKH, o611asi CTOMMOCTD
TOBapa IocAe yieHKM. OnpepeAuTb MAKCHMMAABHEIH M MHHUMAALHBIA
CPOKHM XpaHEeHMWsI TOBapOB Ha CKAAAE, 4 TaKKe MAaKCUMaABHYIO U MHUHH-
MaABLHYIO CTOMMOCTB TOBAPOB AO VII€HKHM M MOCAE YIIeHKH.

2]1. B copeBHOBaHMSIX NPHHUMAIOT yd4acTHe N COOPTCMEHOB-
MHoro6opues no M BMAaM crnopTa. [1o Ka>KAOMY BHAY CIIOpTa CHOPT-
CMeH HAaOHpaeT onpeAeAeHHOe KOAMYECTBO OYKOB. BEIYMCAUTE CKOAB-
KO OYKOB B CyMMe HaOpaA Ka’KARIM CIOPTCMEH IIOCA€ OKOHYAaHHA CO-
PEeBHOBaHUM, a TaK)Xe Ppa3HHUIy B OYKAX CIOPTCMEHOB, 3aHSIBIINX
[IepBOe M IIOCAEAHEee MeCTa.

22. TectupoBanue npoxopauau N yueHUKOB o M TectaMm npeaMeTa.
OnpeAeAnuTb, CKOABKO OYKOB HabpaA Ka)KALIHM YYEHUK MO BCEM TeMaM,
a TaKKe CpeAHMH OaAA, MOAYYEHHBIA YYeHUKaMH, ¥ PasHUILY MEXAY
AYUYIIIMM PE3YABTATOM U CPEAHHM GarAOM.

23. OnucaTh NepeMeHHYIO «CAYKAWMIWi», BKAIOYAIOUIYI0O B Cels
UMs, PaMHAMIO, OTYECTBO CAyXailero, AaTy ero poXA€HUs, CBeAeHUs
06 o6pa3oBaHnH, npodeccun U AOMaIIrHUK aapec. OnpeAeAuTb UMEHa
CAy’>KalIUX C BRICHINM oOpa3oBaHHWEM W IOAYYHMTE AQHHEIE O CAyXKa-
IIHUX, UMEIOIUX YKa3aHHYIO NpodeCCHIo.

24. OnucaTh IepeMeHHYIO «KPyT», COAEPKallylo BCe AAHHEIE AAS
IIOCTPOEHUsI Kpyra B AE€KapTOBOM CHUCTeMe KOOpPAWHAT. ONnpeAeAMTH
KOOPAMHATHI LIEHTPa, MAOIIAAL U AAMHY OKPYXHOCTH Kpyra ¢ MHHH-
MaAbHEIM PaAMYCOM, COAeprKalllero BHYTPHU cebsi BCe 3aAaHHEIE KPYTH.
PaccMaTpuBasi OKPY’KHOCTH MONAPHO, ONPEASANTHh KOOPAMHATEI TOUEK
liepeceyeHuss HAM TOYKH KaCaHMsI AASI K&OKAON Napel AMO0 BEIBECTH CO-
ob1eHne 06 OTCYTCTBUH OOIIMX TOYEK.

25. OnncaTth NepeMeHHYIO «9K3aMeHallMOHHAsA BEAOMOCTb», COAep-
JKallyIO CAGAYIOIIYe CBEACHHsI: HAUMEeHOBaHUe IIpeAMeTa, HoMep rpyn-
I, HOMepa 3a4YeTHHIX KHWKeK, (PaMHAMW WU HHUIINAABI CTYAEHTOB,
a TaK)Ke UX OLIeHKH MO HUToraM TeKyined cecCrH. ONPeAeAUTh, CKOABKO
B IpyIIe OTAMYHUKOB, XOPOIIHCTOB, TPOCYHUKOB U ABOSYHHKOB.

26. Co3AaTh 3alUCH, OIIPEAECAAIONIHE TTIOAQJKEHHE TOYKH B AeKapTo-
BOM U IOASPHOM CHUCTeMaxX KOoOopAuHAT. 1o 3apaHHOMY MacCHUBY KOOp-
AUHAT TOYeK B A€KapTOBOM CHUCTEMe IIOAYYHUTE COOTBETCTBYIOUIUM Mac-
CHUB KOOPAMHAT 3aAaHHBIX TOYEK B IIOAIPHON CHCTEME.

27. A\aH MaCCHB KBAAPATHHIX TPEXYAEHOB, KKABIM M3 KOTOPHIX
nMeeT KOMIAeKCHEIe Ko3¢d puireHTH. CHOopMUPOBATH MAaCCUB KOPHEHN
3THX TPEXYA€HOB M MaCCUB HX 3HaYeHHM B TOUKe X = C + di.
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28. AaH MacCUB 3aIucel, COAEPIKAIIUX AQTY (YHMCAO, Mecsl, TOA) U
BpeMsi (4ac, MUHYTa, CeKYHAQ). YIIOPSAOYUTH 3TOT MACCUB AAHHEIX B
MOpsSIAKe BO3pacTaHu4, T.e. OT 60Aee paHHHNX 3HAYEHMH K O0Aee TO3A-
HUM,

29. OmnucaTh NepeMEHHYIO «pPaCIHCAaHHe», COAECPSKAIYIO CAEAY-
IoITe AQHHEIE: ACHL HEASAH, KOAMYECTBO Y4eOHLIX ITap B YKa3aHHEIA
A€Hb, BpeMs Ha4yaAa U KOHIa Ka)KAON Mapkhl, Ha3BaHUe nmpeaMerta, a-
MHAMIO NpenoAaBaTeAsi. BelIBeCcTH BCIO HHGPOPMALHIO O 3aHATHAX, OT-
HOCSILIIUXCA K IIpeaAMeTHOM obAacTtu «Mudpopmarukanr.

30. B 6u6AnOTEeKe HMEIOTCS KHHUTH, I'a3€eThl, JKYPHAARL AAS KasKAO-
ro MEeYaTHOTrO MU3AAHHS yKa3aTh: Ha3BaHHe; I'OA BRINTYCKa (AAsS KHMT)
UAU AQTY BRIIYCKa (AAS ra3eT U >KypPHaAOB); aMHAUH aBTOpa (AAS
KHUTH), PEAAKTOpa (AAS Ta3eThl) UAHM YACHOB PEAKOANETHH (AAST JKyP-
HaAaa); o6beM. BrBecTn uH(popManuo 06 H3AAHHUAX, BEIIIEAIINX B 3a-
AQHHOM TOAY.

31. 3aaAaTh 3anUCh, COAEPIKAINYI0 HHPOPMAILIHIO O ABHKEHHH 3AEK-
TPOMOE3A0B U3 YKAa3aHHOro ropojAa: HalpaBAe€HHe, BpeMs OTIIPaBAe-
HUS, BpeMSI HAXOXKAEHHUSA B TyTU A0 KOHEYHOT'O MyHKTa, CTOUMOCTE Ou-
AE€TOB IO 30HaAM. BLIBeCTH nepedyeHb DAEKTPOIMOEe3A0B, CACAYIOUIUX B
33AQAHHOM HAaIlPpaBA€HHUH.



Temvia 13
OANNDI

(KR TUNN3NPOBAHHbLIE YACNOBBLIE ®ANNBI

1. 3anoAHHTE (pa¥iA TOCAEAOBATEABHOro AOCTYyNA f IeARIMH YHUCAA-
MH, NMOAYYEeHHEIMHU C NOMOIIBIO reHepaTopa CAyYaMHEIX yuceA. [1oay-
YUTE B parire g KOMIIOHEHTH! (paiiAa [, IBASIOIIHECS YeTHRIMU,

2. 3anucate B (pa¥MiA ITOCAECAOBATEABHOrO Aocrynia N AeHCTBUTEADL-
HEIX 4YUCeA. BEIYHUCAWTE NIPOU3BeAeHHe KOMINOHEHTOB (harAa U BHIBe-
CTH UX HA Nevarh.

3. 3anOAHUTE (paiA MOCACAOBATEALHOrO AOCTYIIA f IIEeARIMHM YHCAA-
MH, NIOAYYEHHEIMH C NOMOIIBIO I'eHepaTopa CAyYaMHEIX YuceA. [1oAy-
YUTE B (pa¥ire g BCe KOMIIOHEHTH (pariaa f, KOTOPEIe AGATCS Ha m U He
AEASITCS Ha n.

4. 3anucaTh B (padiA IIOCA€AOBATEABHOrO AOCTyHa N LIeABIX YHCeA,
MOAYYEHHEIX C IIOMOIIBIO TeHepaTopa CAyYaMHBIX YuceA. ONpPeAeAUTh
KOAHYEeCTBO Nap IPOTUBOMOAOKHEIX YHCEA CPeAM KOMIIOHEHTOB 3TOrO
danna.

5. 3aNOAHHUTEL (haHA NMOCAECAOBATEABHOI'O AOCTYTIA f LIEAKIMHU YHUCAA-
MH, TOAYYEHHEIMH C IIOMOILNLIO IeHepaTopa CAyYawWHEIX 4dHceA. M3
darira f NOAYYUTH (PaMA g, HCKAIOYMB NOBTOPHEIE BXOKACHUS YHCEA.
BriBecTH (a¥iA g HaA IeYaTh.

6. 3anucaTte B aiia IIOCA€AOBATEABHOrO AOCTyTiIa N NPOHU3BOABLHEIX
HAaTYPaAABHEIX YucCeA. [lepenucaTe B Apyros ¢gama nNoCA€AOBATEABHOT'O
AOCTYTIa YUCAQ, KpaTHEIe K. BEIBeCTH NTOAYYEeHHEIN (paiiA Ha MeYaTh.

7. 3aIOAHUTE (pariA MOCAEAOBATEABHOTO AOCTYIIAa N AeHCTBUTEABHEI-
MH YHCAAMH, NMOAYYEHHBIMH C IIOMOLILIO AATUYMKA CAyYAHNHBIX YHCEA.
HaitTu cyMMy MUHHUMAABHOI'O 1 MaKCUMAABHOT'O YHCEA 3TOro damaa.

8. 3anucarts B (palin MOCAEAOBATEABLHOTO AOCTyIla N HaTypaAbHBIX
YUCeA: dy, dy, ..., A, NOAYYEHHHIX C IIOMOUIbIO AATYNKA CAyYAaHHEIX 4YU-
ceAr. CpopMupoBaTh HOBHRIM (DaliA MOCACAOBATEABLHOrO AOCTYIIa C YUC-
ABMHU a;, a,0y, A1AAy, ..., Q1003 X ... X A,

9. 3anucaTts B (pana f MOCAEAOBATEALHOTO AOCTyIIa N HaTYpPaAbHEIX
yuceA. IIoAayunts B ApyroM darire mOCAEAOBATEABHOT'O AOCTYIMA BCE

91



yucAa ¢ariaa f, KpoMe dnuceA, KpaTHeIX K. BrIBeCTH ITOAyYeHHEIH (haka
Ha NeyYars.

10. 3anoAHUTE padA f UeABIMH YUCAAMH, IIOAYYEHHBIMH C IIOMO-
IIBIO FeHepaTopa CAYYaWHBIX YuceA. HaMiTH KOAMYEeCTBO YABOEHHEIX
HEYEeTHBIX YHCEeA CPeAM KOMIIOHEHTOB 3TOro (araa.

11. 3anoAHuTE (paila [ HATYpAABHEIMH YHCAAMH, ITOAYYEHHBEIMH C
MOMOLIIBIO TeHEepaTopa CAyYaMHEIX 4yuceA. HallTu KOAMYeCTBO KBajApa-
TOB HEYETHEIX YHCEA CPEA KOMIIOHEHTOB 3TOro (paraa.

12. 3anucate B (para npaMoro Aocryna N AeHCTBUTEABLHBIX YHCEA.
Hatttn HauboAbIIee U3 MOAYAECH KOMIIOHEHTOB C HEUYEeTHEIMH HOMepa-
MU 3TOro ¢amaa.

13. 3anoAHuTs Qadin f HeARIMHU YHCAAMH, NOAYYEHHBIMH C NMOMO-
IIBIO reHepaTopa CAyYaHEIX 9uceA. M3 ¢ganna f moayuuts arin g, uc-
KAIOYHUB IIOBTOPHEIE BXOXKAeHUS uuceA. ITOpSAOK CAeAOBaHUSA YHCEA
COXpPaHHUTb.

14. 3anucarte B paiin NOCAEAOBATEALHOrO AOCTyna N AeHCTBHUTEADb-
HEIX YyuCeA. HaliTH pa3HOCTE IIEPBOTO U MOCAEGAHErO YHCEeA 3TOro daii-
AQ.

15. B dann f sanucate N IeABIX YHCEA, IIOAYYEHHEBIX C IIOMOIIBIO
reHepaTopa CAYYaMHBIX YHCeA. 3allOAHUTEL (pariA g YMCAAMH, KOTOPHIe
SABASIIOTCS IPOHU3BEACHUSAMH COCEAHUX YuceA dakira f.

16. 3anucats B (hafir NOCAGAOBATEABHOT'O AOCTYIIA N SAEMEHTOB IIO-

CA€AOBATEeAbHOCTH b, =1-— 1 + 1.1 +..4+ (- —1- BriBectn Ha ne-

21 3! 4! n!

YaTh KOMIIOHEHTH! 3TOro gamaa, AAS KOTOPHIX BBITOAHSIETCSI YCAOBHE
|b,| > € (rae € — 3apanHHOE YHCAO).

17. 3amucaTth B (paiia TOCA€AOBATEALHOIro AOCTynia N AelCTBUTEADL-
HEIX YHCEA dy, dy, ..., A, CO3AaTh HOBBIN (PAMIA IOCAEAOBATEABHOTO AO-

i
2.0

CTYIIa, SA€MEHTHI KOTOPOTO BEIYHUCASIOTCSA MO popmyae b = £l Bur-
BeCTH MOAYYEHHEIH aliA Ha meyaTs. !

(KM ©ANNbI 3ANNCEN

1. Barax nacca’kupa XapakKTepH3yeTCsi KOAUYeCTBOM U OOleH Mac-
cou Beier. AaH ¢garin Bagazh, copepsraluil CBeAeHUs1 0 Oarake He-
CKOABKHX MNacCaKMpOB. CBeAeHHsI O Oarake Ka’KAOro mnaccakKupa
IIPEACTABASIIOT COOOM 3aITUCH C ABYMSI ITOASIMH: OAHO ITOA€ ILI@AOTrO THIa
(KOAMYECTBO Bellleil) 1 OAHO TOAe AeMCTBUTEABLHOe (Macca Belley B
KuArorpaMMmax). OnpeAeAnTs:
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a) Oara’x, CpepAHsAasa Macca OAHOH BelM B KOTOPOM OTAWYAeTCsd He
OoAee ueM Ha In [Kr] oT obLiel cpeAHer MacChl OAHOM Belly;

0) YHCAO IIACCA’KHUPOB, HMEIOLINX OoAee ABYX Belllel, U YUCAO I1ac-
CaKHPOB, KOAMYECTBO Bellleii KOTOPRIX TIPEBOCXOAUT CpEeAHee;

B) MMeeTCA AH nmaccaxup, 6arax KOTOporo COCTOUT U3 OAHOM Belly
Macco¥ MeHee m [Kr].

2. AaH daiin Bibl, coaeprramuil cBepeHnss 0 KHUrax. CBepeHHs O
Ka’KAOHU U3 KHUT BKAIOYAIOT B ce0s (haMHAMIO aBTOpPa, Ha3BaHHe KHUTH
M FOA HU3AaHHA. ONIpeAeANTE:

a) Ha3BaHHsI KHUT YKa3aHHOrO aBTOpa, U3AAHHEIX ¢ 1960 r.;

6) nmMeeTcss AH KHuUra ¢ Ha3BaHueM «MHpopmaTtuka». Ecau uMmeer-
Csl, BBLIBECTH Ha MedaTh (PAaMHMAWIO €e aBTopa M rop uspaHus. Ecau Ta-
KMX KHHUT HECKOABKO, BRIBECTH UMeIoLIUecsa CBeAeHuss 000 BcexX 3THX
KHUTaxX.

3. Aan danr T, copepramuii BOMepa TeAe(pOHOB COTPYAHUKOB
YUpesKAeHHUsI C YKa3aHueM nx ¢pamMuauil u uHunuanros. Hairru HOMep
TeAe(pOHa COTPYAHUKA IO ero paMUANUHM U UHUIIUAAAM.

4. AaH daria, coaepxRamuil pasAUdYHbIe AATHI, BKAIOYAronue B cebOs
YHUCAO, Mecslf ¥ roa. Hairu:

a) TOA C HAaUMEHBIIUM HOMEPOM;

0) BCe BeCeHHUE AAQTHI;

B) CaMyIO ITO3AHIOIO AQTY.

5. AaH ¢arin Tovar, copeprRamuil CBeAeHUsA 00 3KCIOPTHUPYEMBIX
TOBapax C VyKa3aHHMeM HaWMEHOBAHHMH JSTHX TOBApoOB, CTpaH-
HMIIOPTEPOB U OOBEMOB IIOCTABASIEMBIX TAPTHH B IITYKaX.

CoCTaBUTH CIIUCOK CTPaH, B KOTOPHE SKCIOPTUPYETCSI 38AAHHLIM
TOBap, U O0mMUN OOBLEM €ro 3KCIOPTa.

6. AaH ¢aia Assort, copeprKalui CBeAeHUs: 00 UTrpylIKax: Ha3Ba-
HHE HUIPYIIKH, €ee CTOMMOCTL B PYyOAsIX M BO3paCTHBEIE I'DAHUILI (HAa-
IIpUMeEeP, UrPYIIIKA MOKET MPeAHA3HAYaThCA AAS A€TeH OT ABYX AO NISITH
AeT). OnIpeAeAnTs.

a) Ha3BaHHUS UTPYIIEK, II€Ha KOTOPHIX He NpeBHMAET 14 THIC. P.
U KOTOPHIE TTOAXOASIT ACTHAM TISITH A€T;

6) CTOMMOCTB CAMOr'O AOPOroro KOHCTPYKTOpa;

B) Ha3BaHUs HaubOoOAee AOPOrUX Urpyuek (IeHa KOTOPBIX OTAMYA-
eTCS OT I[eHEI CaMOM AOpPOroM Urpyiiku He 60Aee 4eM Ha J THIC. P.);

I') Ha3BaHHUSI UrPYIIEK, KOTOPHE MOAXOASAT AETSAM H YeTHIpeX, H Ae-
CSITHU A€T;

A) MOJXHO AH IMOAOOpAaTh UrPYLIKY (AIOOYIO, KpOMe Msida), IIOAXOAS-
LIyIO peOeHKy TpeX AeT,

e) Ha3BaHHEe CaMOM AeIIeBOM UTDYILUKH,

JK) Ha3BaHUE CaMOHU AOPOTOM HUIPYILIKU AASI A€TeH AO YeThIpeX AET,
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3) Ha3BaHMs UTPYLIEK AASL A€TeM OT YeThIPeX AO ISITH AeT;

M) Ha3BaHHe CaMOM AOPOI'O¥ UrpPYIIKH, IIOAXOASIIEH AeTSIM OT ABYX
AO TpeX AeT;

A) CTOMMOCTEL CAMOM AOPOTO¥ KYKAHI;

M) CTOMMOCTB KYKOA AASI AeTeH LIeCTH AeT;

H) AASI AeT€H KaKOro BO3pacra MpepAHa3HavYaeTCs1 KOHCTPYKTOP;

0} AASL AeTeH KaKOro Bo3pacTra IpeAHa3sHaYeHHl KyOMKM M yKasarhb
UX CPEAHIOIO CTOUMOCTS.

7. AaH dana TV, copepRalui CBeACHUS O IPpOorpaMMax Teaemnepe-
AQ4 HAa HEACAIO: ACHb HEAEAHU, BpeMs], KaHaA, BUA U Ha3BaHUE TeAemne-
peAaun. OnNpeAeAHTE:

a) Ha3BaHWs TeAenepeAayd, KOTOPEIE UAYT B YKa3aHHLIHM A€HE B YKa-
3aHHEIM IPOMEXYTOK BpeMeHH;

6) Ha3BaHUs TeAenmepeAad, KOTOpPHIe UAYT B YKA3aHHEIM AeHbL Ha
YKa3aHHOM KaHaAe;

B) HUHPoOpManuio 00 yKazaHHOM ¢purbMe. ECAM 3TOT PUABM HE YKa-
3aH B TeAemporpaMMme, BEIBECTH Ha 3KpaH cooOlieHMWe «TakoM nepe-
AQUM HA AQHHOM HeAeAe HeT»;

I') HA KAKOM KaHaAe U B KaKoe BpeMs 6yAeT TPaHCAHPOBATHCS pas-
BAe€KaTeAbHas nepepada «Iloae gyaec»;

A) €CTb AHM mepeAada, TPAHCAUDPYIOMIASACSA OOABIIe OAHOro pasa B
OAHO M TO JXe& BpeMsl, U €CAU eCTh, TO KaKasd;

e) Ha3BaHUs TeAenepeAay, TPAHCAMPYIOIMXCS B YKa3aHHOe BpeMs
HA Pa3HBIX KaHaAaX;

JK) Ha3BaHHe CAaMOH IMPOAOAKUTEALHOMN IepeAaYH B MOHEACABHMK;

3) Ha3BaHHE IEepeAadM, 3aBepliuaroiieil 3(pMp B Ka’KABIM AC€HBL He-
AGAH.

8. AaH amna, coaepKauuy CBeAeHUss 0 6e3pabOTHHIX: CIerHaAb-
HOCTB, OIIEIT paboTHI, 0Opa3oBaHHe, MOA, BO3pacT. TpebyeTcs:

d) MoOAOOpPATh KAHAUAATOB HA AOAJKHOCTHL Bpaya C OINBITOM pabOTH
He MeHee ISITH A€T;

6) HaTH pabGOTHUKOB C BEICHIMM 3KOHOMHYECKHMM OOGpa3OBaHHEM
He crapie 35 AeT;

B) HAWTH PabOTHUKOB, MUMEIOIIUX ONLIT NPO(PECCHOHAABHOM Aesi-
TEABHOCTH B cpepe TOProBAHK;

I') IOAYYUTE NNOAHYIO HH(OpPMAILHIO 000 BCeX JKEeHIIUHAX B BO3pac-
Te oT 20 A0 40 AeT;

A) ONIPEAeAUTh CPEAHUM BO3PACT BCeX MYKYMH, HUTYIIIMX B AQHHHU
MOMEeHT padoTy;

e) BHISICHUTD, KOro B 6a3e AQHHEIX 6OAbLIIEe C BRICIIUM 0Opa3OBaHU-
€M: JXeHIIUH UAU MY)K4YUH;

JK) HAUTHU N CAMBIX MOAOABRIX paGOTHHKOB.
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(kXcB TEKCTOBbLIE ®ANNDI

YpoBeHb cnoxHocty A

UcxoaHble TeKCTOBRIE (haMABI AAS CACAYIOLIMX 3aAa4 CO3AAQIOTCA C
NOMOLIbIO KAKOT'O-AKOO TEKCTOBOT'O PEAAKTOpA.

1. AaH daiia, copeprKalIui TeKCT, HaOpaHHEBIH CTPOYHBIMU PYCCKH-
MH OyKBaMH. [ToAyuHTE B ApyroM halire TOT Ke TEeKCT, 3alMCaHHEIHN
NPONMUCHBIMU OYKBaMH.

2. AaH akin, copeprKalIUi HNPOU3BOABHEIM TEKCT. ONpPEAEAUTS,
yero B HeM OOABIlIe: pyCCKHX OYKB MAM ITU(DD.

3. AaH dana, coaeprKaliuK TeKCT Ha PYCCKOM f3bIKe. ONpPeAeANTS,
BXOAHMT AHM 3aAaHHOE€ CAOBO B YKA3aHHBIN TEKCT, U €CAM BXOAHT, TO
CKOABKO pas.

4, AaH daia, coAeprKalHM TEeKCT Ha PYCCKOM si3hIKe. B mpeproxe-
HHUAX HEKOTOPHIE CAOBA IOBTOPSIOTCA MOAPSA HECKOABKO pa3 (mpea-
AOJKEHHSI 3aKaHYHMBAIOTCS TOYKOM HMAM 3HAKOM BOCKAMIaHUA). IToAy-
YUTH B HOBOM (paiire OTPeAAKTHPOBAHHEIN TEKCT, B KOTOPOM YAQAEHHI
NOBTOPHEBIE BXOKACHHS CAOB B IPEAAOIKEHHUS,

5. AaH da¥iA, copepRalMil TeKCT, HaOpaHHLIA NPONHUCHBEIMH pYC-
ckuMH 6ykBaMu. IIpoBeCTH YaCTOTHRINM aHAAU3 TEKCTa, T.€. YKa3aTh (B
NPOILIEHTAaX) CKOABKO pa3 BCTPeYaeTcs: Ta UAU UHAs1 OYKBa.

6. AaH (aiin, copeprKaluy TeKCT Ha PYCCKOM SI3BIKe., OIPEAEANTE,
CKOABKO pa3 BCTPEUYAeTCSa B HEM CaMO€e AAMHHOE CAOBO.

7. AaH daiin, cCopAepIKalu MPOU3BOAbHEIN TeKCT. [IpoBeputs, npa-
BUABHO AH B HEM PaCCTABAEHH! KPYTABIe CKOOKH (T.e. HaXOAHUTCH AH
IIpaBee KaKAOM OTKPHIBAIOILENCS CKOOKHM 3aKpHIBAIOLIASCH, U AeBee
Ka’KAO¥ 3aKPHIBAIOLIENCSA — OTKPLIBAIOLIASICS).

8. Aau daiia, COAEPIKALIUH TEKCT Ha PYCCKOM S3HIKe. COCTaBHUTE B aA-
(baBUTHOM MOPSIAKE CIIHCOK BCEX CAOB, BCTPEYAIOIINXCA B 3TOM TEKCTe.

9. AaH haiia, coAepIKaIME TEKCT Ha PYCCKOM fA3BIKe. OIIpEACAUTb,
CKOABKO pa3 BCTpedYaeTcsi B HeM caMoe KOPOTKOe CAOBO.

10. AaH ¢aiia, copeprKalUi TEKCT Ha PYCCKOM SI3LIKE U ABA CAOBA.
OnpeaeAnTs, CKOABKO pa3 3TH ABa CAOBA BXOAAT B TEKCT U CKOABKO
pa3 OHH pPacHOAararoTcs HEIIOCPEACTBEHHO APYT 3a APYTOM.

11. AaH dadin, copepsRaniuil TEKCT Ha PyCCKOM S3BIKe. BI6paTh u3
Hero GYKBEI, BCTPEUYAIOIHEC TOABKO OAHH pa3 B NMMOPSAKE HX PAaCIOAO-
JKeHHUS4.

12. AaH daria, coaeprKallni TeKCT ¥ apudMeTHYeCKHUe BRIpakKeHUS]
BHAA a @ b, rae ® — 0AMH U3 apuPMeTUYeCKUX 3HAKOB (+, —, *, /). Bui-
MHCATh BCe apudMeTHYECKUE BRIpa)KEeHUA U BRIYHCAMTL UX 3HAYEHUS.
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13. AaH ¢aiin, copeplKalIUi TEKCT Ha PYCCKOM si3hlKe M OYKBY.
Haritu caoBO, B KOTOPOM YKa3aHHasi OYKBa COAEPKUTCS HauOOAbIIIee
4HCAO pas3s.

14. AaH dara, copepsKalfuil TeKCT Ha PyCCKOM sI3hIKe U OYKBY.
OrnpeaAeAnTh, CKOABKO CAOB HAYMHAETCS C 3TON OYKBHI.

15. AaH darna, coaepRamui TEKCT Ha PyCCKOM a3blke. HaiTH cao-
BO, BCTpevYaronieecss B K&XAOM IIPEAAOKEHHH 3TOrO TEKCTa, UAM COO00-
IIIUTH, YTO TAKOI'O CAOBA HET.

16. Aau ¢aiin, COAepKalIui TEKCT, BKAIOUAIOIINH B ce6s pyccKue u
AHTAMMCKUE CAOBA. OnpeAeAMTh, KaKUX OYKB B TeKCTe OOABIIE: pycC-
CKHX MAM AQTHHCKUX,

17. Aan daia, coaepRamuin TeKCT. OnpeAeAUuTh, CKOABKO CAOB B
3TOM TEKCTe H CKOABLKO Iudp.

18. AaH daiia, Copep KAl TEeKCT, BKAIOYAIOIIU B cebst pycCKue U
AHTAMMCKHE CAOBA. [TOAyYHTE HOBHIM hatin, 3aMEeHUB B HCXOAHOM TeK-
CTe BCe MPONMUCHEIEe OYKBHI CTPOYHELIMH, 1 HAOOOPOT.

19. AaH ¢aria, copeprRaliui 3amUPOBaHHEINA PYCCKHUH TEKCT, T. €.
KaKAas1 OyKBa MCXOAHOI'O TEKCTa 3aMeHEeHa CAEAYIollel 3a HeM Oyk-
BOM, a OykBa «s» 3aMeHeHa OykBoM «a». [TOAyduTE B HOBOM (aimare
pacHIUn(PPOBKY 3aAAHHOT'O TEKCTA.

20. AaHB ABa TEKCTOBHIX (paiira f; m f,. QaiA f; COAEpPKUT IIPOU3-
BOABHEIM TEKCT, CAOBA B KOTOPOM pa3AeAeHbl npobeAaMH M 3HaKaMH
npenuHauusn. Qanna £, copep>Xur He 6oaee 30 CAOB, KOTOPHIE IIOIIAPHO
Pa3sAeA€HEl 3aNATHIMHA, IIPHYEM Ka’KAOe BTOPOE CAOBO B IIape SABASIETCS
CHHOHHMOM nepBoro. [ToAyuuTs HOBEIM (aria, 3aMeHHUB CAOBA B (paiire
f; MO BO3MOKHOCTHU CHHOHUMAaMH U3 ¢arira f,.

21. AaH TeKCTOBOM (ParA. YAQAUTH U3 HEro BCe AHINHHE IIPOOEAH],
OCTaBUB He OoAee OAHOro nmpobeaa MeXKAy CAoBaMH. Pe3dyAabrar mome-
CTUTH B HOBEIH (hakia.

22. AaHH TeKCTOBOM darA 1 cAoBO. HanedaraTs CTPOKH haiiaa, co-
AepiKalliiie yKa3aHHOe CAOBO.

23. AaH TekcToBo (paria. HaneyaTaTts B ardaBUTHOM NOPSIAKE BCe
CAOBAa M3 3TOro (parira, UMerole 3aAaHHYIO AAMHY .

24. TeKCTOBOM (palA COAEP’KHT 33MHUCh MHOTOYACHA HEKOTOpPOH
CTEmeHH C OAHOM nepeMeHHOH X. KoadduiueHTaMu 3TOr0O MHOIro4YAe-
Ha ABASIIOTCS IeAble uuchaa. (Hanpumep, 5x 4-3x 3 + 15x 2-4.) Omnpe-
AEAHTH CTEIIeHb 3aAaHHOIO MHOrO4YAeHa U ero KoagdunueHTs. Aonu-
caThb B A@HHHM (paMiA TabAMIy 3HAYEeHHM yYKa3aHHOI'O MHOI'OYAEHA B
HHTepBaae |a; b].

25. AaH ¢aiia, CopeprRAIUHM TeKCT HA PYCCKOM A3bIKe. OnpeAeAuTs
KOAMYECTBO CAOB B 3TOM TE€KCTe, HAYHHAIOLINXCS M 3aKaHYHBAIOIIIHUXCS

Ha OAHY U Ty Xe OyKBY.
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YpoBeHb cnoxsoctu B

HUcxoarBIe TeKCTOBREIE (PAMABI CO3AAIOTCS AASL CACAYIOIIUX 33734 3a-
IMIOAHEHUEeM HUX C MOMOIIBIO AATYNKA CAYYAMHEIX YHCEA.

1. AaH alin, CopepXaluii BellleCTBeHHEIe YuCAd. Haitm MuHH-
MaABHOE YHUCAO.

2. AaH ¢aia, copepsKaliuM HATYpPAABHEIE 4YHCAA. HaWTu YHUCAO C
MAaKCHMAALHONH CYMMOM 1iudp.

3. AaH ¢ain, copepsKallluii HeAnle 9ucAa. OnpeAeArnTs YHMCAO C MaK-
CHMAABHEIM NIPOU3BEA€HUEeM IUPp.

4. AaH ¢aiia, copeprKallluil HAaTypPAAbHBEIE YUCAA. [IOAYYUTH HOBHIH
dakA, 3anucaB DUPPH KAKAOrO U3 3aAAHHLIX YUCEA B OOpaTHOM MNO-
PAAKe.

S. AaH aiia, copeprKalllui BelleCTBEHHEIE YnucAd. OnpepAeAMs UH-
TepPBaA, KOTOPOMY IIPUHAAAEKAT BCe YHCAA 3TOro (pamaa.

6. AaH datin, CopeprKaIIUM HAaTypaAbHEIE YMCAd. OIIPEeAeAHTh KO-
AUYECTBO YUCEA 3TOro panra, OKAHYUBAIOUIUXCSA 3aAAHHON IUPPOMH.

7. B 3aAaHHOM (paiire ONpeAeAUTh MAKCHMAABHOE KOAHYECTBO IOA-
PAA HAYIOHUX MOAOKUTEABHBIX YHUCEeA.

8. Hantn cyMMy 3AeMeHTOB (afina, COAeprKalllero HaTypaAbHEIE
YU CAQ, KOTOPEIe OKAHYHUBAIOTCS Ha 33AAHHYIO IHQPY.

9. HariTu cyMMy 4eTHEIX A€MeHTOB (parina, copepsKallero meaAble
YUCAQ.

10. OnpeAeAUTE KOAWYECTBO HeYETHRIX OTPUIIATEABHEIX SA€MEeHTOB
B (paiine, copeprKallleM LieABIe YHUCAA.

11. OnpeaeAuTs MUHHMAABLHOE HEYETHOE YUCAO B dhaiire, CoOAeprKa-
IIeM I{eARle YHCAAQ.

12. AaH ¢amia, copepRauui HaTypaAbHEIE YHCAA. [TOAYyIUTE HOBRIH
(dafin, IpHUIMCcaB K K&XKAOMY U3 YHCEeA HCXOAHOro (aiira nudpy k.

13. HaneuyaTaTh True, eCAU 3aAaHHHM (paniA BellleCTBEHHEIX YHCEeA
ynopsipoueH, u False — B IPOTUBHOM CAy4Yae.

14. NIMeeTCcst YIOpPSIAOYEHHEHIN (palin. BCTaBUTHL B HEro 3aAaHHOE
YUCAO TAaKUM O0Opa3oM, YTOOHI yIIOPSIAOYEHHOCTh COXPAHHAACh.

15. TIpouutate U3 ¢aiira AByXMEpHHIMi MAacCHB YHCEeA pa3sMepoM
n x m, TPAaHCIIOHUPOBATH €ro U 3aMHUCATh IMTOAYYEHHYIO MaTpUIy B HO-
BHIH (ha¥ia. (B mepBoH CTpOKe padiAOB 3aMIHUCHIBAETCS pa3Mep MaCCHBA.)

16. AaH ¢dana. CpaBHUTE B HeM KOAHYECTBO MOAOKUTEABHEIX H OT-
PHIIATEABHEIX YHCEeA. ECAM MOAOKHTEABHBEIX YHCeA OOAbIIe, AONINCATh
B KOHIe 3TOro ¢aira 1, ecan OOAbIlIe OTPHULUATEABHEIX YHCEA, AOMH-
caTh —1, a eCAM UX paBHOE KOAMYECTBO, AonucaTts 0.

17. AaH ¢aiiA, B KOTOPOM HUMEETC €AUHCTBEHHBIN SA€MEeHT, Hapy-
IIIAIONIUM ero YTIOPSIAOYEHHOCTB. YAQAUTE 3TOT SAEMEHT.
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18. AaH ynmopsaO4eHHEIM (paiia. AomucaTe B HaYaAe U KOHIIe 3TOro
(daiira 1O OAHOMY YHCAY TaKHM 0Opa3oM, YTOOKI YIIOPSIAOYEHHOCTH CO-
XPaHUAACh.

19. ChopMupoBaTh U3 3SA€MEeHTOB AQHHOTO (paraa MaTPHILl BTOPO-
IO IIOPSIAKA M YKa3aTh CPeAH HUX MATPUIy C HauOOABIIIUM ONpPEAEAH-
TeaeM. (Ecam AAd mOCAepHeN MaTpPHLEI SAEMEHTOB (parra HeAOCTaerT,
AOIOAHUTEL MATpUIy HYASIMHU.)

20. AaH daiin. TlepemmcaTe ero SA€eMeHTHI B ABA HOBRIX (paraa:
B OAMH — 3A€MEHTH], KOTOpEIe MEHbIlle CPpeAHero apudMeTH4eCKOro
BCeX KOMIIOHEHTOB 3aAaHHOTO (paiiaa, a B APYTOH — KOTOpPEIE OOABLIe,

21. McnoAn3ys BellleCTBEHHEIE BeAMYHHE] U3 3aAAaHHOTO (hakira Kak
apryMeHTHl (PYHKIMH Yy = COSX, IIOAYYHUTH B HOBOM (pavire 3TH apry-
MEHTHI U COOTBETCTBYIOII[1e UM 3HAYEeHHUS B BUAE ABYX CTOAGIIOB.

22. cioAb3ys BellleCTBeHHBEIE BeAMYHHEI H3 3aAaHHOTO (parra Kak
apryMeHTH (QYHKIHH Y = COSX, OIPEAEAUTh, KAKOMY apryMmeHTy COOT-
BeTCTByeT HauMeHbIee 3HaYeHue 3TOH (PyHKIIUH.

23. OnpeAeAnTh, KAKOe KOAMYECTBO 3A€MEHTOB 3aAAaHHOro ¢aiina
BXOAUT B YKA3aHHLIM HHTEPBaA.

24. AaH dariA HaTyYpaABHEIX 4HCeA. [IpocymMMupoOBaTh YUCAA 3TOrO
daiina, HaYMHAIOUINECS C YKa3aHHON LHUpHI.

25. AaH anA HaTypaAbHBIX YuCeA. HaiTu cpeAr 4MCeA C YKas3aH-
HEIM KOAKYECTBOM IInp MUHHMAaABLHOE,

26. OnpeAeAnTs, KaKOe YUCAO B 3aAaHHOM (paiire HEeAOUYHCACHHEIX
BeAMYUH BCTPeYaeTcda dallle APyTrux.

27. Y3 (paitra f MOAYyYHTE (paliA g, HCKAIOUHNB IIOBTODHEIE BXOXKAE-
HHA YHCEeA M COXPAHHUB IIOPAAOK UX CAGAOBAHUS.

28. AaH ¢daiiA BellleCTBeHHLIX BeAWYHH. 3aMEeHUTL SA€MEHTHI B HEM
3HAYEeHHUAMH, OKPYTA€HHEIMH AO I[EABIX YHCEA.

29. 3aMeHHUTb 3AE€MEHTH 3aAaHHOTO (paira aGCOAIOTHBIMH 3Haye-
HUSIMH U YKa3aTh KOANYeCTBO BHITIOAHEHHEIX 3aMeH.

30. AaH dana. Aomucare B KOHIle 3TOoro ¢ariira mnepByio 1udpy
Ka’KAOro H3 COCTaABASIIOIINX €rO YUCEeA B IIOPSAKE UX CACAOBAHMSI.



Tema 14
MOLYNW

1. Pearn3oBaTs B BUAE MOAYASI HaOOp MOANIPOrpaMM AASL BEITTIOAHE-
HUS CACAVIOIIUX Onepanuil ¢ KOMIAEKCHEIMH YUCAAMU:

CAOXEHHeE;

BEIYHTaHHE;

YMHOXEHHE,

A€AeHHe;

MOAYVAB;

BO3BEACHUE B CTEIIEHb N (TAe N — HATYPaAbHOE YHUCAO).

KoMnAeKkCcHOe YHMCAO MPEACTABUTH CAEAYIOIIHMM 06pa3oMm:

Type Complex = Record
R : Real; M : Real
End;

HNcnoab3ys pa3pabOTaHHEIN MOAYAB, PELIIUTH CACAYIOIINE 3aAa4U:

a) A@H MacCHUB A KOMIAEKCHEIX unceA. IToayuuts MmaccuB C, 3Ae-
MEHTaMH KOTOpOro 6yAyT MOAYAH CYMM PSIAOM CTOSIIIIUX KOMIIA€KCHEIX
YHCEA,;

6) AaH MaccuB A[M] KOMIAeKCHEIX 4uCeA. IToAyuurs MaTpuiy
B[N, M}, xaxAasi CTPOKa KOTOPO# SIBASIETCSI Pe3YALTAaTOM BO3BEACHUSA
B CT€NEeHb, PABHYIO HOMEPY 3TOM CTPOKH, 3aAaHHOrO MacCHBa A.

2. PeaAnn30BaTh B BUAE MOAYASL HAOOp MOAIIPOrpaMM AASI BRIMOAHe-

HUS CACAVIOIIHNX onepanui ¢ OOELIKHOBEHHBIMH APOOSIMH BHAA P (rae
P — 11eaoe ynucaro, Q — HATYPAABHOE YHUCAO): @

B CAOJKEHUE;

® BBHIUHTAHUE,

® YMHOXeHHE,

® AEAEHUE;
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® COKpallleHue;
® BO3BEAECHHE B CTENEHb N (TAe N — HaTypaAbHOE);

® OTHOLIEeHUs (paBHO, He pPaBHO, OOABIIIe MAM PABHO, MEHLIIE HAM
paBHO, O0AbIIIe, MeHEBIIIE) B (hopMe (PYHKIIUH.

ApoO6B IPEeACTaBHTh CACAYIOLIUM 0Opa3oMm:

Type Frac = Record
P : Integer; Q : 1..32767
End;

Hcnioab3yst pa3pabOTaHHHM MOAYABL, PEUIUTH CACAYIONIHE 3aAAYM:

a) AaH MaccuB A OOHIKHOBEHHEIX ApofOel. HaliTu cyMMy Bcex Apo-
OeM MaccHuBa, U IPEACTABUTL OTBET B BUAE HECOKpaTUMOHn Apobu. Bhi-
YHCANTH CpeAHee apudMeTHIeCKOe BCeX ApoGeil MacCHBa, B NMPeACTa-
BUTBL OTBET B BHAE€ HECOKPAaTHMOM ApoOw;

6) AaH MaccuB A OOHIKHOBEHHEIX Apobeit. OTCOpPTHPOBATE €ro0 B NO-
pPsIAKe BO3pacTaHUs.

3. PeaAn3oBaThk B BUAE MOAYASI HaOOp MOAIIPOrpaMM AAS BRIIOAHE-
HUSA CACAYIOIINX onepainii ¢ KBaAPaTHHIMHU MaTPUI[aMMU:

B CAOKEHHe AByX MaTpul;

® YMHOJKEHUe OAHOM MaTpHIH Ha APYTYIO;

® HaXOXKAe€HHe TPaHCIOHHPOBAHHOM MaTpPHIIH;
® BHIYUCAEHHE ONPEACAUTEAST MaTPHUIIHL.

MaTpuily onucaTe CACAYIOMIUM 06pa3oM:

Const NMax = 10
Type Matrica

“ e

Array [l..NMax, 1l..Nmax] Of Real;

HUcnioas3ysi pa3pabOTaHHEM MOAYAB, PEIIUTE CACAYIOIINE 33AA4YN:
a) cCUCTeMy AMHENHEX ypaBHeHuit N-ro nopsiaka (2 < N < 10) meto-
AoM Kpamepa;
0) OTCOpPTUPOBATE 3aAAHHHM MAcCCHB BeAHMYMH TUna Matrica B no-
PsAKEe BO3pacTaHUs 3HAaYeHUI OIIpEeAeAUTEeAEeH MaTpull;
B) HanTu MaTpuny C, paBHy0 A x B — B x A, eCAM 3apaHH BEeAHYH-
HH A ¥ B Tina Matrica.
4. Peanu30BaTE B BUAE MOAYAS HAaOOD MOANIPOTPAMM AAS BHIIIOAHE-
HUS CAGAYIOIIUX OIlepaluil ¢ BEKTOPaMU:
B CAOJKEHMeE;
s BRYHTAHUE;
® CKaAIpHOe YMHOJKEHUe,
B

YMHOK€HHE Ha YHCAO;
B OIpEASAECHHEe AAHHE BEKTOpa.
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BexTop npeACTaBUTE CAECAYIONTUM 00pa3oM:
Type Vector = Record X, Y : Real End;

Ncnoab3yst pa3paboTaHHEI MOAYADB, PEIIMTE CACAVIOIINE 3aAA4YN:

a) AaH MaccuB A BeKTOpOB. OTCOPTHPOBATEH €0 B NMOPSIAKe yOLIBa-
HHUS AAMH BEKTOPOB;

0) c HOMOIIBIO AATYNKA CAYUYAHHEIX YHCEA CO3AATE 2N HEABIX 4HICeA,
eca N map 3THX uHceA 33ApaloT N TO4YeK KOOPAMHATHOM IMAOCKOCTH.
BriBecTH Ha nevyaTh HOMepa TOYEK, SBASIOMIUXCA KOOPAUHATaAaMU Bep-
IIHH TPEYTOABHMKa C HAMOOABINHM YTAOM.

9. PeaAn30BaTe B BUAE MOAYAS HAOOD IOAIIPOIrPaMM AASI BEITIOAHE-
HUSI CACAYIONIUX OIlepaluil ¢ HaTypaABHEIMM YUCAAMU B P-UYHOM CU-
cTeMe CYHuCAeHus (2< P<9):

CAOJKEHHE;

BLIYUTAHHE;

YMHOJKEHHE,

A€AeHue;

IIePEBOA U3 ACCATUYHON CUCTEMEI B P-H4HYIO;
nepeBo, U3 P-MYHON CUCTEMEH B AECSTHYHYIO,

IIPOBEPKa MPaBUABHOCTH 3al¥CH 4YMcAa B P-U4HOM cucTeMe B BHAE
PYHKIINH,

B OTHOILIEHUA (PaBHO, He paBHO, OOABIIE MAM PABHO, MEHBINE HAU
paBHO, OOAbIIIe, MeHbIIIe) B BHAE (PYHKIIUH.

P-nyHOe 4HCAO MPEACTAaBUTH CACAYIONTUM 0Opa3oM:
Type Chislo = Array [l1..16] Of 0..9;

HNcnoAb3ys pa3paOOTaHHEINA MOAYAB, PEIIUTH CACAYIOIHE 3aAa4H:

a) BO3BE€CTHU YUCAO B CTENE€Hb, OCHOBaHHE U IIOKA3aTeAb KOTOPOH
3allMCaHE B P-M4HOM cucTeMe CcY4uCAeHUs. OTBeT NOAYYHTE B P-U4HOH
M ACCATHYHON CHCTEMAX CUYMCAEHUST;

0) AQH MacCUB A YHCEA, 3allMCAHHEIX B P-MYHON CHCTeMe CUHCAe-
Husa. OTCOPTHPOBAaTL €ro B NOpPsAKe yOmIBaHuA. OTBET NMOAYYUTE B
PrayHOM U AeCATUYHOM CHCTEeMaX CYMCACHMHS,

6. PeaAn30BaTeE B BUAE MOAYAS HAaOOp MOATIPOrpaMM AASI BEIIOAHE-
HUS CACAYIOINIVX OIepaluil ¢ HAaTYPAABHBIMU 4YHCAAMU B IIECTHAAlA-
TEPUYHOM CHCTEME CYMCACHUS:

® CAOJKeHHUe;
®m BEIYUTAHHE,
® yYMHOKEHHE;
®m AeAeHue;
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® IIePEeBOA M3 ABOUYHOM CHCTEMH B IIECTHAAILIaTEPHYHYIO;
B IIepeBOA U3 IIECTHAAIIATePHUYHON CHCTEMEI B ACCATHUIHYIO;

® NIpOBepKa MPaBHABHOCTH 3aIIMCH YHCAA B IIECTHAAIIATEPHUYHOM CH-
cTeMe CUMCACHHUS B BHAE QYHKIINH;

® OTHOLIEHHSA (PaBHO, He paBHO, OOAbBILIE MAM PaBHO, MEHBIEe HAU
paBHO, O0AbBIIE, MeHbIIIe) B BUAEe PYHKIIUH.

Hcnoab3yst pa3paObOTaHHEIN MOAYAB, PEIIUTh CACAYIOLIHE 3aAQYH:

a) BO3BECTH YHMCAO B CTeneHb, OCHOBaHHE M MOKa3aTeAb KOTOpOM
3aMUCaHBl B IIEeCTHAALATEPUYHOM CHCTeMe CYMcAeHUs. OTBeT IMOAy-
YUTh B HIECTHAALIATEPUYHON U ACCATHYHOM CUCTEeMaX CUHCAeHHUS,

0) AaH MacCCHB A 4YHCEA, 3aMMCaHHBIX B IIeCTHAALIATePHYHOMN CH-
cTeMe cYucAeHus. OTCOPTHPOBATE €ro B NopsiAKe yOmBaHuA. OTBeT
IIOAYYUTH B IIECTHAAHATEPHYHOM M AECATHYHOM CHCTEMax CUYMCAe-
HUA.

7. OnpepeAnM rpad Kak HaOOp TOYEK, HEKOTOPEIE U3 KOTOPHIX CO-
€AUHEeHEl AMHUSIMY, & IOATpad Kak rpad MAM MOAMHOKECTBO AAHHOTO

rpada.
PeaAn30BaTh B BUAE MOAYAS HaGOp MOANIPOrpaMM, ONIPEACASIONIUX:

® YHCAO TOUYEK B rpade;
® YHCAO OTPE3KOB B rpade;

® YHCAO M30AMPOBAHHEIX NMOArpacdoB B rpadge, T.e. moArpados, He
COEAMHEHHEIX AMHUSIMU;

s AuaMeTp rpada, T.e. AAMHY MakKCMMAaAbHON He3aMKHYTOM AWHHM B
rpade (AAMHa KaOKAOTro 3BeHa — 1);

s rpad — o6nepAuHeHHe ABYX rpados;

®m IIOATpa¢d — mepeceyeHue ABYX rpados;

s nmoArpalp — AONMOAHEHHe 3aAaHHOro rpada A0 MOAHOro (rpada c

TEM JKe€ KOAMYECTBOM BEpIIHH, YTO M B 3aAaHHOM, M C AMHHMSIMH
MEJKAY AIOOBIMM ABYMS BepLIMHAMU);

B YMCAO OTPE3KOB, BEIXOAAIIMUX M3 Ka)KAOH BepIIHHH rpada;

[Tpu 3amycke AOAKHEI HHHMIMAAHM3HPOBATECS CACAYIOLIHE Iepe-
MmeHHEIe: Full _Graph — moaAHmi#1 rpad ¢ yncaom BepiuH NumberOf
Vertix; Null _Graph — rpad 0e3 OTpe3KOB ¢ 4YHCAOM BepIIHH
NumberOfVertix.

I'pad npeACTaBUTL KaK OOBLEKT:

Const NumberOfVertix = 50;
Type Graph = Array[l..NumberOfVertix,

1.. NumberOfVertix] Of Boolean;
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HUcnioan3ys pa3paboTaHHEH MOAYAB, HAaTH BCe NMpPAaBUABHEIE I'pa-

¢ u3 N BepuuH. (Ipad ABAseTCS NMPAaBUABHEIM, €CAU M3 BCeX Bep-
IIIUH BRIXOAUT PaBHOE KOAHMYECTBO OTPE3KOB.)

8. Pearr30BaTh B BHAE MOAYASl HAOOp HMOAIPOTPaMM AASE BHIIIOAHE-

HHUSA CAGAYIOLIHX ONepanuil C AAMHHBIMH YMCAAMH:

CAOXEeHHue,
BIIUTAHHUE,
YMHOJXCHHE,

HEXOKACHHUEC YaCTHOI'O U OCTATKada OT ACA€HHSI OAHOIro 4YHUCAd Ha
ApyTOe;

OTHOIIIEHHMs (paBHO, He PaBHO, OOAbIIIE MAM PaBHO, MEHBIe MAHM
paBHO, OOABIIIe, MEeHbIIIE) B BUAE (PYHKIHH.

AAHHHOE YMCAO IPEACTAaBHTh CACAYIOLIMM O0pa3oM:

Type Tsifra = 0..9;
Chislo = Array [1..1000] Of Tsifra;

Hcnoas3ys pa3pabOTaHHEIN MOAYAB, PEIINTh CACAYIOIINE 3aAaUH:
a) BO3BECTU YHCAO B CTEIEeHb, OCHOBaHHEe H MOKa3aTeAb KOTOPOH —

AAHHHBIE YHCAS;

6) Aa@H MacCCHB AAMHHBIX YHCEA. YIIOPAAOYMTEL 3TOT MACCHB B IOPSAA-

Ke YOBRIBaHMUS.

9. PeaAn30BaTh B BHAE MOAYASI HaOOp MOAIIPOrPaMM AAsI BHITIOAHE-

HUSA CACAYIOIIUX OIepalyii ¢ MHOTOYAGHAMM OT OAHOM NepeMeHHOH
(rAe nepBHIA MHOTOYAEH CTelNleHU m, BTOPON — CTEeNeH! n).

CAOKEHHE;

BbIYUTaHHE;

YMHOJXKEHHE;

AEACHHE C OCTAaTKOM;

OTHOLIEHUS (PaBHO, HE PaBHO);

BO3BEAEHHE B HAaTYpPaAbHYIO CTeneHb k;
BRIYMCAEHNE IIPOU3BOAHOM OT MHOTOYAEHA;
BBEIYHCAEHHE 3HAUEHHUS B TOUKE X,.

MHOT'OYAEH IIPEACTaBUTEL CACAYIOIIMM OOpa3oM:

Type Mnogochlen = Array [1..500] Of Integer;

Ucnioan3ys pa3zpabOTaHHEIN MOAYAB, PEIIMTh CACAYIOIHE 3aAauu:
a) HaTH HaHOOABIINH OOLIUN AeAHTeAb MHOTOYAEHOB P(x) u Q(x).
6) BEIYMCAUTE BRI pakeHue Pi(x) — Q'(x).
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10. Pa3paboTarh Ccnioco0 nmpeacTaBACHUS MHOJKECTB, COAepsKallux
6oaee 255 aaeMeHTOB (A0 2 000), 1 CO3AaThE MOAYAB, IIO3BOASIIOILMY BHI-
IIOAHATh CAGAYIOIME Oepalui ¢ IAeMEHTaMH TaKHX MHOKECTB:

® oOBeAUHEeHUE;

IepecedyeHune;

BBIYMTAHWS;

IIPOBEepPKa NPUHAAAESIKHOCTH 3A€MEHTa MHOJKECTBY;

NIPOBEPKA, ABASIETCA AM AAHHOE€ MHOJKECTBO IIOAMHOXECTBOM (HAA-
MHOJKECTBOM) APYTOTO B BUAE (PYHKITUN.

HUcnioAb3yst CO3AAHHEIN MOAYAB, PEIIUTh CACAYIOLIVEe 3aAA4H:

a) AAH MaCCHUB MHOJKECTB. YIIOPSAOYUTh SIAEMEHTHI 3TOI'0 MacCHBa B
IIOPSIAKE BO3pAacCTaHMsI KOAHMYECTBA KOMIIOHEHTOB COOTBETCTBYIOIIIMX
MHOJKECTB;

6) BBECTH HECKOABKO MHOKECTB M BEIPAKEHHE, ONlepaHAAMH KOTO-
pOTO SIBASIIOTCA 3T MHOJKECTBa, ¢ onepanusiMu oO0bepAMHeHud, nepe-
CeyeHUA U BRIYUTAHNA. BEIYHCANTE 3HaAYeHHEe 3TOr0 BEIPa>KeHUS U BHI-
BECTH pe3yALTaT.

11. PeaAn3oBaTh MOAYAB AAsI paGOTHI ¢ 6a30M AQHHEIX ONPEAEAEH-
HOM CTPYKTYPH (33AATh CaMOCTOSATEABHO), XpaHAIENCs B (aiiare.
IMTpepycMOTpETh CAeayIolINe ACHCTBUA:

s poGaBaeHUe 3anucH B 6a3y B KOHell darira;

¥ YAAAE€HUe 3aIUCH (3anucei) u3 6asbl 10 ONPEASACHHOMY KPpUTEPHIO
(3aAAHHOMY 3HAYEHWIO OAHOTO U3 IIOAEH);

® COPTHPOBKY 3amuceil B 6a3ze o oAHOMY U3 IIOAeH (T.e. pa3paboTKy
obuiero aAropurMa COPTHPOBKHM C HCIOALB30BaHHMEM HETUIIM3UPO-
BaHHEIX NIapaMeTPOB) U 3alUCh pe3yAbTaTa COPTHPOBKHM B HOBHIH
darin;

® BHEIOOPKY 3anuceil 3 6a3H MO ONPEAGACHHOMY KPHUTEPHIO (3apaH-
HOMY 3HAYeHHIO OAHOTO U3 IIOA€H) U 3alliCh UX B APYToH (paia;

s pobBaBAeHHe 3alllCH B OTCOPTHUPOBAHHYIO 6a3y C COXpaHeHHEM YIIO-
PSIAOYEHHOCTH IO BHIOpAaHHOMY KPUTEPHIO.

Hcnoab3yd pa3pabOTaHHEIN MOAYAB, PELINUTh CACAYIOIINE 3aAQ4UH:

a) uMeeTcd ABe 6a3bl AAHHEIX 3aAAHHOH CTPYKTYPHI, YIIOPSAOYEH-
HEIe IO OAHOMY ¥ TOMY JKe IIpU3HaKy. AOOaBUThH BC€ KOMIIOHEHTEI BTO-
poi 6a3Hl B IIEPBYIO, COXPAaHUB €€ YIIOPSIAOYEHHOCTD;

0) BEIOpaTh ¥ IOMECTHTL B TEeKCTOBHIM (paMiA 3auCH, OTBevYalolye
ABYM-TPEM KPUTEPUAM OAHOBPEMEHHO.

12. Pa3paboraTe MOAYAB AAd pabOTEI ¢ OOBLIKHOBEHHEIMH APOOSAMY,
YUCAHUTEAEM U 3HaMEHAaTeAeM KOTOPHIX SIBASIIOTCS AAMHHEIC YHUCAA.
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Ipu OMHMCAHMH HCIIOAB30BATh CAGAYIOILHE THIIHI:

Type D1 Ch = Array(l1..1024) Of 0..9;
Drob = Record Chisl, Znam : D1 Ch End;

B MOAyAe AOAKHH OBITH MPEACTABACHEI CACAYIOIIHE ONepallHH:
CAOJKEeHHe;

BBIYMTAHHE;

YMHOJXEHUE;

AEAeHUe;

COKpailleHHe;

BEIAGAEHNE 1]eAOH YacCTH;

OTHOILIEHHUST B BUAE AOTHYECKHUX (PYHKIIHIA,

Ucniorb3ya pa3pabOTaHHEIA MOAYAb, HAWTH pPa3HOCTh MHHHMAAb-
HOTO H MAKCHMAAbHOI'O 3A€MEHTOB 3aAaHHOTO MACCHBA OOBLIKHOBEH-
HEIX ApoGeHn.

13. Pa3pa6boTaTh B BHAE MOAYASI HAG0Op NMOAIIPOrPpaMM AAsI BEIIOAHE-
HHSA CAGAVIOILIMX Onepanuil ¢ YHCAAMH, 3alIMCAHHBIMH B pPHMCKOH CH-
CTeMe CYMCAE€HUS:

® IIepeBOA HATYPAABHOTO YHMCAA H3 ACCATHYHON CHCTEMEl CYHCACHHUS
B PUMCKYIO;

IepeBOA YHCAA H3 PHMCKOM CHCTeMEI CYHCACHHS B AGCATHYHYIO;
CAOKEHHE;

BEIYMTaHHE,

YMHOXEHHE;

IICAOYUCACHHOE AGACHHE H HAaXOKACHHEe OCTAaTKA OT ACACHHS,

OTHOIIIeHUS (BCEeX IeCTH) B BUAE AOTHYECKUX (PYHKIUMN.

HNcnoAs3yd pa3paboTaHHEIN MOAYAD, PEIIMTE CACAYIOIHE 3aAa9H:

a) AGH MaCCHB YHCEA, 3alIHCAHHEIX B PUMCKOM CHCTeMe CYHCACHHS.
BEIIIOAHUTE COPTUPOBKY 3TOrO MacCHBA U BEIBECTH OTBET B ACCATHY-
HOHM M PHUMCKOM CHCTEeMaX CYUCACHUA;

0) AQHEI ABa MacCHBa HATYPAABHBIX YHCeA. B OAHOM M3 HHMX YMCAAQ
3alIHCaHBl B AGCITUYHOMN CHUCTEMe CYMCAEHHS, B ADYyTOM — B PUMCKOHM.
BrimicaTs YHCAQ, KOTOpEIE BCTPEYalOTCH U B TOM, H B APYTOM MacCHBe,
MAH COOOIIMTE 00 MX OTCYTCTBUH. B CAy4ae IOAOKHMTEABHOIO OTBETa pe-
3YABLTAT MPEACTaBHTL B PHMCKOM U A€CATHIHON CUCTeMaX CYHCACHHUS.

14. PeaAn3oBaTh MOAYAB, oOOecneuyuBaroiiuil pabGoTy cmeka —
CTPYKTYPHl AQHHEIX, B KOTOPOM AOCTYIIHHEIM SIBASIETCS €AMHCTBEHHHH
3AEMEHT, IOMEeIIeHHRIH B 3Ty CTPYKTYPY NOCAGAHUM. (3AeCh AeHCTBY-
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€T NMPUHLUI «IMMOCACAHUHN IpUIIEA, IIePBHH VIIIeA». YKa3aTeAb Ha AO-
CTYIIHEIH SA€MEeHT Ha3kIBaeTCsA BEepWUHOU cmeKa.)
CreK onucaTh CACAYIOMIUM OOpa3oM:

Type Stek = Record A : Array[l..1024] Of Integer;
Vershina : 0..1025 End;

Pa3paboThIBaEMEI MOAYABL AOAJKEH COAEPKATh CAEAYIOIIUE IIOA-
MIPOrpaMMEI;

® BKAIOYEHME DAEMEHTA B CTeK;
N3BACUEHHE SAEMEHTA U3 CTEKa;

MPOBEPKA CTEKA Ha MyCTOTY (BeplIXHA MMeeT 3HadYeHuUe 0);
IIPOBEpPKa CTeKa Ha NepeloAHeHHte (BepliiHa uMeeT 3HadeHue 1025);

IpoBepPKa, PABHO AHM YHCAO, Ha KOTOPO€ YKAa3hIBAE€T BEPILIKHA CTEKa,
3aAAHHOMY YHCAY K.

Hcnioar3ysa pa3pabOTaHHEIN MOAYAB, PEIlUTL CACAYIONUIME 3aAAYH:

a) AAH TEeKCTOBHIH (payiA, B K&JKAOHM CTPOKE KOTOPOT'O COAEPIKUTCSH
3alTUCh OAHOTO apH(PMETUYECKOro BEIPAKEHUSA B OOpPaTHOM IMOABCKOMN
3anuCcHy. BEIYMCAUTE 3HAYEHHUSA Ka)KAOTO M3 3THUX BHIpAKEHHUHI U B TOM
JXe MOpSAAKE AOMUCATH B KOHeEI (paiaag;

0) mepeBEepPHYTEL 3aAaHHYIO CTPOKY, T.€. IOMECTHUTH B CTEK ITOCAEAQ-
BaTEeABHO KOABI BCE€X CHMBOAOB CTPOKH, a 3aTeM IIOCAECAOBATEABLHO H3-
BA€KaTb X U POPMUPOBATh HOBYIO CTPOKY.

15. PeaAnn30BaTs MOAYAB AASL PAGOTH C AAMHHEIMU CTPOKaMU.

AAMHHYIO CTPOKY ONIPEASAUTH CASAYIOUIUM 00pa3oM:
Type LongString = Array[l..4] Of String;

PaspaGaTeIBaeMEII MOAYAb AOAKEH COAEPKATh IOANPOTPAMMEL,
ITI03BOASIIOIHIE:

® BBOAUTH AAMHHYIO CTPOKY,

® BLIBOAMTBH AAUHHYIO CTPOKY,

® BRIIIOAHSITH OlNl€palii C AAMHHEIMH CTPOKaMH (CKACMBAHUS, OTHO-
IIEeHMs),

" AyOAMPOBAaTbh NPOLEAYPH ¥ QYHKIMH, IIPUHSTHE AASL CTPOKH OOBIY-
HoOro Tumna String.
Hcnioan3yss pa3pabOTaHHBEIA MOAYAB, PELIIUMTE CACAYIOIIME 3aAaYH:
a) OTCOPTHPOBAThb 3aAAHHKI MaCCUB AAMHHEIX CTPOK;

6) oIpeAeAHTDh, CKOALKO Pa3 BCTPEYAETCsS 3aAaHHasA ITOCAEAOBATEAD-
HOCTb CHUMBOAOB B AAHMHHOH CTPOKE, BOCIIOAB30BaBIIMCHL aHAAOIOM

dyukuuu Pos.



Tema 15

ANHAMWYECKUE CTPYKTYPhI
RAHHbIX

1. BcraBuUTh B CITHCOK L HOBHIM 3AeMeHT F 3a Ka’KABIM BXOKACHUEM
sAeMeHTa E.

2. BctaBUTE B CTUCOK L HOBHIN 5AeMeHT F nmepep, IepBEIM BXOXXKAe-
HHueM saeMeHTa E, ecan E Bxopurt B L.

3. BcTaBUTE B HEITyCTOM CIIUCOK L, 3AéMeHTH KOTOPOro yropsaode-
HEI 110 HEYORIBAHUIO, HOBLIA 5A€MeHT E, COXpaHUB YIIOPAAOYEHHOCTS.

4. YAaAUTB n3 ciucKa L Bce sneMeHTH E, eCAU OHM eCTh B CIIHCKe.

S. YAGAHTE M3 cOucKa L 3a KaXXABIM 5A€MeHTOM E OAHH 3AeMeHT,
€CAHM TAaKOH eCTh ¥ OH OTAHYEH OT E.

6. YAQAUTE M3 ciuCKa L BCe OTpHUIlaTeAbLHBEIE A€MEHTHL

7. [IpoBepUTh, €CTh A B CHUCKe L XOTs OB ABa OAMHAKOBEIX 3Ae-
MEeHTa.

8. [lepeHecTH: B KOHel] HEITYCTOro CIKUCKA L ero nmepBhIil SA€MEHT.

9. BcraBuTh B CIHCOK L 3a IepBHIM BXOKA€HHEM 3AeMeHTa E Bce
3AeMeHTHI ciucKa L, ecan E Bxoaur B L.

10. IlepeBepHYTHL CIHUCOK L, T.€. N3MEHUTEL CCHIAKH B 3TOM CHUCKe
TaKUM O00pa3oM, YTOORI eT0 S3A€MEHTHl OKAa3aAUCh PACIOAOKEHHEIMH B
oOpaTHOM MOpPSAKe.

11. B cuucke L u3 KasKAOH IPYIIEL IOAPSAA HAYIUIHX OAHMHAKOBBIX
SA€MEHTOB OCTaBUTh TOABKO OAVIH.

12. ChopMupoBaTrhk CIMCOK L, BKAIOYMB B HEro mo OAHOMY pasy
SAE€MEeHTHl, BXOASIYEe OAHOBPEMEHHO B CITUCKU L, U L,.

13. ChopMmupoBaTh ciMCOK L, BKAIOYHB B HEro IO OAHOMY pasy
SAEMEHTH], BXOAfLIHE B CIIHCOK L, HO He BXOAMIIVEe B CIHUCOK L,.

14. ChopmupoBaTh COUCOK L, BKAIOYHB B Hero mo OAHOMY pa3sy
SAE€MEHTH], BXOAAIIIE TOABKO B OAUH U3 CIIUCKOB: L, nAu L,.

15. MHoroureH P(X)=a,x" + apx" '+ -+ @x + @, C LEARIMU KO-
3duiIHeHTaM MOJXHO IPEACTaBHTb B BHAE CNHCKAa, OIPUYEM €CAH
a; = 0, TO COOTBETCTBYIOLIEE 3B€HO He BKAIOYAETCA B CIHCOK:
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Pla|n|al=|n-1|a,|=]. |21 ]|a|=>]|] 0|{a|nil

MsmuorouneH S(x) = 52x° — 3x® + x MOXHO NpEACTAaBUTL B BUAE

S = 40 52 = 8 -3 = 1 1 nil

Onucats Ha sa3bIKe [TacKaab THN AQHHEIX, COOTBETCTBYIOILUHM TaKO-
MY IPEACTABACHHIO MHOTOYAEHOB, U OIPEACAUTEH CAEAYIOIIHe Npolie-
AVPHL ¥ (PYHKIIUU AAS PpaOOTEI ¢ 3STUMU CIUCKAMHU-MHOTOYACHAMM!

a) aormyeckyio ¢pyHkuuio Ravno(P, Q), npoBepsmoliyio Ha paBeH-
CTBO MHOTroO4YAeHHl P u Q;

6) dbyskuuio Znach(P, x}, BEIMUCASIOIIYIO 3HaYeHHe MHOro4YAeHa P
B IIGAOYHCAEHHOHM TOYKE X;

B) npoueaypy Diff(P, Q), cTposiiyio MHOTOYAEeH Q — IMPOU3BOAHYIO
MHOTOYAEHa P;

r) npoueAypy Slozh(P, Q, R}, cTpogmyio MHOrouareH R — cymMmy
MHOTOYA€HOB Q u P;

A) nponeaypy Print(P, v), neyaTaroniyro MHOro4aeH P Kak MHOTO-
yAeH OT nepeMeHHON, OAHOOYKBEHHOE UMS KOTOPOM SIBASETCS 3Haye-
HUEM AUTEPHOro mapamerpa v. Hampumep, AAq yKa3aHHOro paHee
MHOTOUAEHA S mpomneaypa Print(S, 'y') AoAksa Hanewarars 52y7140 —
- 3yT8 +v;

e) nponeAypy Vvod(P), CYHTHIBAIONLIYIO U3 BXOAHOrO (paira Oeso-
MUOOYHYIO 3anHMCh MHOTOYACHA (CM. II. «A») (3a HeH npobea) u dop-
MUPYVIOIIYIO COOTBETCTBYIOIIUN CIIUCOK-MHOIOYAEH P,

AASl 3aAaHHOTO MHOTOYAEHA P(X) CcTeneHu N IOAYYUTH MHOTOYAEH
P(x).

AAS 3aAa@HHOTO MHOTOYAEHA P(X) cTenmeHu n IMOAYYUTH MHOTOYAEH
P(x + 1) — P(X) 1 OIpEAEGAUTDb CTEIIeHb IIOAYYEHHOTO MHOT'OYAEHA.

16. YnopsiAOMUTE B IOPSIAKE BO3pAaCTaHUsI SA€MEHTHl OAHOHAIPAaB-
AE€HHOI'O CIIHCKA.

17. 3aNOAHHUTH CHHCOK IOCA€AOBATEABHOCTBIO CAyYaMHBIX Pa3AMy-
HEIX II@ABIX YUCEA U NPOCYMMHUPOBATh 3A€MEHTHl 3TOr0 CNHUCKA, pac-
IIOAO’KEHHBIE MEKAY MUHUMAABHBIM U MAKCUMAAbHEIM 3A€MEHTAaMU
(eCAM MUHMMAABHEIM SA€MEHT MPEAIIeCTBYeT MAKCHMAABHOMY).

18. AaH CnUCOK, coAeprKaiui Heanle ynucara. ChopMupoBaTh U3 €ro
SAE€MEHTOB, a0COAIOTHEIE 3HAYEHHHA KOTOPHIX SIBASIIOTCS IPOCTBIMU
YUCAAMH, HOBBIN CIIHCOK.

19. AaH CnMCOK, COAEp’KalIuH HaTypaAbHHE YHCAQA. YAQAHTBH U3
HETO SA€MEHTHI, KPAaTHRIE 3aAaHHOMY YHCAY K.

20. AaH CIINCOK, SA€MEeHTaMU KOTOPOTO SABASIOTCS CAEAYIOIE BeK-
TOPHI
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(Const NMax = 200; Type Vector = Array [1l..NMax] Of
Real;).

CdopMHUpPOBaTEH CIIMCOK U3 AAMH 3THX BEKTOPOB.

21. DAeMeHTAMU CIIMCKA SIBASIOTCS MMeHa CYUIeCTBHTEAbHEIE, 3a-
NUCAHHEIE B MMEHUTEABHOM NaAeKe (CTPOKU AAMHOM He Goaee 15 cuM-
BOAOB). AOGaBUTEH 3a K&JKABIM CYILIECTBUTEABHEIM BCE €ro IaAe’XH.

22. AaH CIHCOK, COAEPKAIHM HeAble YucAd. OnpepeAuTh KOANYe-
CTBO Pa3AHMYHEIX S3A€MEHTOB 3TOTO CIIMCKA.

23. AaHEl YIIOPSAOYEHHEIE CIHMCKHM L, u L, BCTaBUTE 3A€MEHTEHI
CIIACKAa L, B CIIMCOK L, He Hapyiuas ero ynopsiAO4eHHOCTH.

24, A\AH CIHCOK, COAep’Kallui 3alHuCh HEOTPUUATEABHEIX I[EABIX
YHCeA B ABOMYHOM CHCTEME CUUCAEHUA. 3aMEHUTh KKAHHM 3A€MEHT

CIIACKA €ro 3aIMCLI0 B IIECTHAALIATEPUYHOIN CHCTEeMe CUMCACHHUS.

P
25. AaH COHCOK, copepXanmiui OOLIKHOBEHHEIE APDOOM BUAA —, (TAe

Q
P — 1ienoe yucao, Q — HaTypaAbHOe 4uCAO). [TpocyMMUpOBATE MOAY-
AH 3THUX ApoOeii. OTBeT IPEeACTaBUTEL B BUAe OOLIKHOBEHHOM HECOKpa-
TUMOM ApoOu.

26. Haitu cpepHee apudMeTHyecKoe 3A€MEHTOB HEITyCTOTO OAHO-
HAIIpaBA€HHOIO CIMHCKAa BEIIeCTBEHHEIX YUCEA, 3aMEHHUTh B HeM BCe
YUCAA X Ha YUCAO ¥, IOMEHATh MECTaMU NePBLIN U IIOCAGAHUN SAeMeH-
THI ¥ IIPOBEPHUTDH, YIIOPSIAOYEHEl AM YUCAA B CITHCKe IO BO3PAaCTAHHUIO.

27. AaH CIIMCOK BelleCTBeHHHIX YyuceA. Onucars caepyronme QyHK-
30707 K

a) NPOBEPKH, €CTh AH B CIIUCKE ABA OAMHAKOBHIX 3A€MEHT];

0) mepeHoCa B HAYAAO CIIUCKA MMOCAGAHEr0 SAeMEeHTa;

B) IIepeHOCa B KOHel] CIIMCKa NNePBOT'0 3AE€MEHTa;

') BCTABKU 3TOr0O CIIMCKA 3a IIEPBRIM BXOASIIUM B HEro YMCAOM X.

28. AaH cnucok cTpoK. HamucaTs caeayronmue MOANIPOTrPaMMEL:

a) U3MEHUTEL CCHIAKH B CITUCKE TaKUM 00pa3oM, YTOOHI €T0 3AeMEeH-
TH OKa3aAUCh PACIOAOKEHEI B IPOTHBOIIOAOKHOM IOpsAKe (oOparre-
HUe CIIHCKA);

6) OCTAaBUTEL B CIUCKE TOABKO OAHH M3 K&KAOM IPYIIHIEI IIOAPSA UAY-
IIUX 3A€MEHTOB;

B) OCTABUTH B CIIMCKE TOABKO II€PBEI€ BXOJKAECHHUS OAMHAKOBEIX JA€e-
MEHTOB.

29. AaHu pABa cnucka L, u L, nap BemecTBeHHEIX ynceA. Hanmucare
NOAIIPOTPAMMEl BO3BpAaIlleHMsi HOBOrO CIHCKa L, BKAIOYAIOIIETO B
cebs:

a) mapel CIMcKa L, nmepBasgs KOOpPAUHATA KOTOPEIX BCTpPeYaeTCad KaK
BTOpasi KOOPAHHATA Iap CNUCKa L,;
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6) napu (x, y) cnucka L, BcTpeyarouiecss B BHAe (y, X) B CIH-
CKe L,

B) maphl (X, y) crucKa L,, B KOTOPHIX X < Y.

30. AaHH ABa cnucKa L ¥ L, BelleCTBeHHEIX YyuceA. HamucaTe noA-
IporpaMMBI BO3BpallleHHA HOBOI'O CIHUCKAa L, KOTOpPHIA BKAIOYAeT B
cebs1 IO OAHOMY pa3y CAGAyIOIIUe YHUCAA:

a) BXoAfllIe OAHOBPEMEeHHO B 00a CIUCKa;

0) Bxoasune XoTa 66l B OAUH U3 CIIUCKOB;

B) BXOASINIHE TOABKO B OAMH M3 CIIMCKOB: L, MAM L,;

r) BXOAsiI[He B CIIUCOK L,, HO He BXOAMAIIIHEe B CITUCOK L,

31. Lleroe AAMHHOE YHCAO IIPEACTABASIETCA CTPOKOM Hudp. Ynops-
AOYHTH IO HEeYORIBAHHIO IIM(PEI 3TOrO YHCAA.

32. AaH CIIHCOK CAOB, CPE€AM KOTOPHIX eCTh IIycThle. Hanmucars cae-
AyIoliue MOAIIPOrpaMMEI:

a) NMepecCTAaBAAIOUIYIO MeCTaMH IlepBOe M IMOCAeAHee HeITyCThIe
CAOBaQ;

6) meyaTaromyIO TEeKCT U3 NepBLIX OYKB HENMYCTRIX CAOB;

B) YAQASIIOI[YIO U3 HEyCTHIX CAOB IepBhIie OYKBHI,

I') ONIPEAEASIOHIYIO KOAMYECTBO CAOB B HEIyCTOM CIIMCKe, OTAWY-
HEIX OT IIOCAGAHETO CAOBA.

33. Onucare cAepyollie peKypCUBHEIE (PYHKIIMM MAHM IIPOLICAYDEI:

a) ONPEAEASIONIYIO, BXOAUT AM SAeMeHT E B crincok L;

6) NOACYHUTHIBAIOIIYIO YUCAO BXOKAeHUHN sAaeMeHTa E B cmucok L;

B) HAXOASAIIYIO MAKCUMAABHEIH SA€MEHT HeITyCTOrO CIIMCKA;

r) Me4yaTaroulyio B OOpaTHOM IMOPSAAKE SA€MEHTHI CIIUCKA,

A) 3aMeHSIIONYIO B CIIMCKe L BCce BXOKAeHUs sAeMeHTa E| Ha E,,

e) YAQASIOUIYIO M3 CIIMCKa L mepBoe BXOXKAeHHUe 3AeMeHTa E, ecan
OHO UMEeeTCs;

JK) YAQASTIONIYIO U3 CIIHMCKa L BCce BXOKAEHUSI 3AeMeHTa E;

3) CO3AAQIOUIYIO CIIMCOK L; — KOIIMIO CITHCKA L;

1) YABAUBAIOUIYIO K&JKAOEe BXORKAEHUe 3AeMeHTa E B CITHCOK L;

K) HAaXOASIIYIO CpeAHee apu(MeTHYeCKOe 3HaYeHUe BCeX SAEeMEH-
TOB HEITyCTOTO CNUCKA L;

A) npeo6pas3yionlyio OAHOHAIIPABACHHHIM NPOCTOW CHUCOK L B
KOABIIEBOM 1 BO3BpAalIAIOIIYIO aApeC MUHUMAABHOT'O 3A€MeHTa 3TOTO
CIIHCKa;

M) IEepeCTaBASIONIYIO OTPHUIlaTeABHEIE 3AeMEeHTHI cnucka L B ero
HayaAO, He MeHSsIs IIPH 3TOM UX IMOPSAAOK;

H) YAQASTIOIIIYIO M3 HEeAOYHCAEHHOTO CIIUCKA BCe SA€MEHTHI, HMelo-
mue qudpy k.

34. OnucaTe OPOLEAYpPY, KOTOpas B CIHCKe L 3aMeHsieT mepBoe
BXO)XAeHUe CIUCKa L, (eCAM OHO MMeeTCs) Ha CITUCOK L,.
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35. I'lycthb L 0603HaYaeT KOABLIEBOH (IIMKAMYECKUM) AByHAIIpaBAEH-
HEIA CITUCOK C 3arAaBHBIM 3BEHOM, a E — 3AeMeHT, BXOAAIINI B CITH-
CcOK. OIMUCATh CACAYIOIIYIO (PYHKIUIO MAM IIPOILEAYPY:

a) ONIPEAEASIIONIYIO, SBASIETCSI AM CIIUCOK L ITyCThIM;

6) mevartaromyro B OOpaTHOM HNOpPsSiAKe 3AeMEeHTHl HeIyCTOro
CIucka L;

B) MOACYHMTEIBAIOIIYIO KOAMYECTBO SA€MEHTOB CIIMCKA L, y KOTOpPHIX
AMEIOTCS paBHEIE «COCEAU»;

T) ONPEAEASIONYIO, €CTh AM B CIUCKe L XOTa 6Ll OAMH SA€MEHT,
PaBHLIN CACAYIOLIIEMY 3a HUM (IO KPYTY) 3A€MEeHTY,

A) TepeCcTaBASIOLIYIO B CIIUCKe L B 0OpaTHOM IOPSIAKE BCe SAeMeH-
TBI MEKAY NepBEIM U ITOCAGAHUM BXOJKACHHSIMH 3AeMeHTa E, ecau E
BXOAMT B L He MeHee ABYX pas;

€) YAAQAMIOUIYIO M3 CIUCKA L IepBHIH OTPHIATEABHEIN 3AE€MEHT,
€CAHU TAaKOM SAeMEeHT eCTh;

JX) yAQASIOIIYIO M3 CIHMCKa L, copepikalllero He MeHee ABYX 3Ae-
MEHTOB, BCE€ 3AE€MEHTH], ¥ KOTOPHIX UMEIOTCS OAWHAKOBEIE «COCEAM»
(mepBHIA U MOCACAHUN SAEMEHTHI TAKIKE CYUTATh «COCEAIMU»);

3) AOGABASIIOIIYIO B KOHell CITUCKa L HOBHIN 3AeMeHT E;

U) YABaAMBAIOUIYIO B CIIUCKe L Ka’kpAOe BXOJKAEHHe 3AeMeHTa E;

K) CO3AAOULYIO CIUCOK L 110 OAHOHAIIPABACHHOMY CIIUCKY Ly;

A) AOGABASIOIIYIO B KOHeIl HeITyCTOro CIIHMCKa L Bce ero 3AeMeHTHI,
pacrnoaarast ux B o6paTtHoMm nopsake. Hanpumep, morydyeHue no Cruc-
Ky U3 3AeMeHTOB 1, 2, 3 cnuckKa u3 saemMeHroB 1, 2, 3, 3, 2, 1.



Tema 16
FTPAOUNKA

(SN HYEPYEHWE

1. B TpeyroAbHON HmHUpaMUAEe MOCTPOMTH CeYeHHe, NMapaAAeAbHoOe
OCHOBAHHIO.

2. B TpeyroABHON IMHUpaAMHAE IIOCTPOMUTH CEUEHHE, IPOXOASIee de-
pe3 60KOBOe peOpo U MeAUaHy OCHOBaHHS.

3. B TpeyTOABHOM NMHpPaAMHAE NIOCTPOHTH CeYeHHe, MPOXOAsIlee de-
pe3 OAHY U3 CTOPOH OCHOBAHUS U CEepeANHY IIPOTUBOIOAOXHOrO pe-
Opa.

4. B TpeyroAbHON UpPaAMHAE NMMOCTPOMTH CeYeHHe, MPOXOAslllee ye-
pe3 CPeAHIOI0 AMHHIO OOKOBOYW I'PAaHU M IIPOTHBOIIOAOJKHYIO BepIIUHY
OCHOBaHUA.

5. B TpeyTOALHOH NMHpaMHAe IIPOBECTH CedYeHHe, IMPOXOAsIlee ye-
pe3 CTOPOHY OCHOBAHHS H HAKAOHEHHOe K HeMy oA yraoMm 30°,

6. B nmpaBUABLHOH YeTHIPEXYTOABHON NHUpPAMUAE IIPOBECTH ceve-
HUe, IIPOXOAdIee Yepe3 AMaroHaAb OCHOBAHHMS M BEpINUHY ITHUpa-
MHUALIL.

7. B IpaBUABLHOW 4eTHIPEXYTOABHON NMUPaAaMHUAE NIPOBECTH CeueHHe,
IIpOXOAslllee depe3 AUAroHaAb OCHOBAHUS U cepeAnHy OGOKOBOro
peOpa.

8. B npaBHALHON 4eTHIPEXyTOABHOH NMHpPAaMHUAE NMPOBECTH CedYeHHe,
IIPOXOAsilee Yyepe3 AMaroHaAb OCHOBAHUA U HAKAOHEHHOE K HeMy ITOA
yraom 30°.

0. B npaBHABLHOH YeTHIPEXYTOABHON NMHPaAMHAE NIPOBECTH Ce4YeHUe,
IIapaAAeAbHOe OCHOBAHHUIO U NPOXOAdIIee Yepe3 CepeAuHy GOKOBOTO
pebpa.

10. B npaBHABHOM YETHIPEXYTOABHOH NMAPAMHAE TPOBECTHU CeYeHHe,
IIPOXOAJIIlee Yyepe3 BepIUHUHY IMUPAMUAEI H MEPIEHAUKYAIPHOE IIAO-
CKOCTH OCHOBAHHS4L.

11. B npaBUABHOH 4YeTHIPEXYyTOABHOW IMHpPaMHUAE NPOBECTH ceue-
HUe, IPOXOAsAlee Yyepe3 OAHY M3 CTOPOH OCHOBAHUS M CEpPEAUHY ee
BBICOTHI.
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12, OcHOBaHUe YEeTHPEeXyroAbBHOM OUpPAMMAHI — poMO. BepmmHa
IIHPaMHAR IIPOEKTHPYETCA B eHTp cuMMetrpun pomba. ITpoBectH ce-
yeHHe yepe3 BRICOTY OCHOBAaHHMS, ONYIIEHHYIO U3 TYyNoro yraa pomoa,
1 60KoBoOe pebpo, IpoxoAsIIee Yepe3 3Ty JKe BepIIHHY.

13. OcHOoBaHNe YETHIPEXYyTOABHOH NMUPaMHAE — poMO. BepmmHa
IIHPaMHAELI IPOEKTHPYETCA B BEPIIMHY OCTPOro yraa pomMba. I'lposecru
cedyeHHe, IIPOXOAMIIee Yyepe3 BEPINHHY NUPaMUABI U BHICOTYy pPoMO6a,
ONYIeHHYIO U3 TYTOro yTAa.

14. B NpAMOYTOABHOM NapasA€ACHMIIEAe ITPOBECTH AHMArOHAaAbBHOE
ceyeHuUe.

15. B npsaMOYTOABHOM IapaAAeAellHIIeAe IPOBEeCTH CeYyeHue, Ipo-
XOAsIee yepe3 CTOPOHY HIWKHEro OCHOBAHHSI M IPOTUBOIIOAOKHYIO
CTOPOHY BEepXHEro OCHOBAHUA.

16. B npAMO# 4eTHIPEeXyTOALHOH IIpuU3Me IIPOBECTHU CeYeHHue, Ipo-
XOASIIee yepe3 AMAaroHaAb HIDKHEro OCHOBAHUS U OAHY M3 BepIIHH
BepXHero OCHOBaHUA.

17. B npsMOHM 4YeTHIPEXYTrOABHOM IpH3Me NpOBECTH CedYeHHe,
[IpOXOAsiIIee yepe3 CTOPOHY HHUXHEro OCHOBaHUS IIOA yTAoM 30° K
HeMy.

18. B mpaBHABHON IIECTHYTOALHOM IIpHU3Me IIPOBECTH CedyeHHe,
[IPOXOAsfLIIee Yepe3 OAHY U3 CTOPOH HMJKHEro OCHOBAHWA W NMPOTHBO-
IIOAOJKHYIO CTOPOHY BEpXHEro OCHOBaHHS.

19. B npsAMOYTOABHOM ITapasAeAelnIeAe IOCTPOUTH CeYeHue, Ipo-
Xoadniee yepe3 OAHY U3 CTOPOH HIJKHEro OCHOBAHUS U OAHY H3 Bep-
IIMH BepXHEero OCHOBAHUSI.

20. B npsMOYTOABHOM INapasAeAenuIeAe NOCTPOUTH CeYeHHe, IPo-
XOAsflllee yepe3 OAHO U3 ero pebGep M TOYKY Ilepece4yeHHs AMaroHaren
IpPOTHBOAEJKALeH 3ToMy peOpy rpaHu.

21. B npaBMABHOM HIECTHYTOALHOM ITHpPaMUAE NMOCTPOMTH Cceye-
HUe, IpoXoAslIee Yepe3 ee BEPIINHY U OOABIIYIO AMaroHaAb OCHO-
BaHU4.

22. B npsiMOM ILIMAMHApE MOCTPOMTH OCEBOE CEeYEHHE.

23. B nmpaBHABHON IIECTUYTOABHOH IIpU3Me IIOCTPOMTH CeYeHHue,
[IpOXoAsiiIee 4Yepe3d OGOABIIVIO AUArOHaAb €e HUJKHEro OCHOBAHHA H
OAHY U3 CTOPOH BEpXHEro OCHOBaHHI.

jisx-an PUCOBAHME

CocTraBUTh IIpOrpaMMy IIOAYYEHHS Ha 3KpaHe pPHCYHKOB, H300pa-
JKeHHEIX B TaOA. 2.
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OKonuyaHue maoa. 2
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37
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(A NOCTPOEHWUE TPAD®UKOB

IMocTpouTs rpadhuku (pyHKIMH, IPUBEACHHEIX B [TIOAPas3A, 2.2 u 4.4.



Tema 17

ObbEKTHO-OPUEHTAPOBAHHOE
NPOrPAMMUPOBAHUNE

1. CnpoeKTHpOBATh IIPOCTOE MEHIO B OAHOM CTpPOKe 3KpaHa, KOTo-
poe obGecneunBaeT nepebop IMYHKTOB Ha’KaTUEM KAABHIIN NMpobGeaaq,
IO3BOAsIEeT 3aPUKCUPOBATL BEIOOP Ha)KaTeM KAaaBHIIM <Enter> uau
OTKa3aThCsl OT BhIOOpa HaxatTHeM Kaasuimm <Esc>. [Tocae BriGOpa
OAHOTO U3 NYHKTOB B IIPOrPaMMy AOAJKHO BO3BpAIllaThCS KaKoOe-TO
3HauYeHUe, CBA3aHHOE C 3THM MYHKTOM, HanpuMep KaKON-TO CHMBOA,
a [IpM OTKa3e OT BHIOOpa — CHUMBOARI #27.

[Tepep HauanOM paboTHI cAepyeT MepepaTh MEHIO Ha3BaHUS IyH-
KTOB M BO3BpaljaeMble CUMBOARI (KOTOPRIMHM MOTYT OBITh NTepBHIe OyK-
Bhl IYHKTOB UAM KaKHe-TO CIIelMaAbHEIe CHMBOABI), YTO MOJKHO CAe-
AQTh B (hOpMe CTPOKH BHAA

«[leppoe BTopoe TpeTbe»
UAH
«[leppoe (a) Bropoe (b) Tperre (cC)»

3AeCh 3a Ha3BAHMEM NYHKTa CA€AyeT B CKOOKax BO3BpalliaeMbI
CHMBOA.

CocrosiHHMe MEeHIO XapaKTepU3yeTCs ero KOOpAMHATaMH Ha 3KpaHe,
HOMEpPOM OTMEYEeHHOrO IIYHKTa, OOIIMM YUCAOM NYHKTOB, [IepeYHEM
Ha3BaHUM DYHKTOB U BO3BpalllaéMEIX CHMBOAOB (BO BTOPOM BAapHaHTe
[IPEACTABACHHA).

MetopaMHn 0ObeKTa IBASIOTCS:

Init — 3amoAHfAeT moAe HAa3BAHHH ITYHKTOB, NOACYUTHIBAET YHMCAO
ITYHKTOB, A€AdeT BEHIOpaHHEIM [IePBLIH OYHKT;

Select — mo3BoAsieT BHIOpaTh MyHKT MEHIO U BO3BpalljlaeT CHMBOA
BHIOpAHHOrO IIYHKTa, a P OTKa3e OT BHIOOpa BO3BpamaeT CHMBOARI
#27,

Draw — pHCYyeT MeHIO, BHIACAsIA BEIOpPAHHEIM IYHKT LIBETOM;

LeftBoard — Bo3BpaInaeT Ha4aAO Ha3BaHUS AQHHOIO IIYHKTa;
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Len — Bo3BpalaeT AAMHY Ha3BaHUS ITYHKTA,

WhatSel — Bo3BpamnaeT CUMBOA BEIOPAHHOTO ITYHKTA.

2. Cozpate HOBEIN 0O0BeKT TNeatMenu — «HacaepAHUKa» TMenu,
KOTOPHI B OTAMYHE OT CBOEroO «IIpeAKa» 6yAeT BOCCTaAHABAMBATDL BUA
9KpaHa. AAa 3TOro caepyeT A0OaBUTE HOBOe ITOAe Store, rAe 6yAeT Xpa-
HUTBCA MPEe)XXHUN 3KpaH BO BpeMs AeHCTBUSA HOBOTO MEHIO, IIepPeKPLITh
MeToA Init n1 Ao6aBuTEr MeTOA DOne, BOCCTaHABAHMBAIOINNA COCTOSTHHE
9KpaHa.

3. Co3aare MeH10, u3obpakaromee ceba B opMe cToAbra. Aaa
9TOro PAIMOHAALHO HCIOAB30BATh BUPTYAALHBEIE METOAEI, T.€. AOCTa-
TOYHO U3MeHUTH MeToA Draw o6bekra TNeatMenu U 0OBABUTE OAHO-
KMeHHEBIe MeTOALI BUPTYaAbLHEIMH.

4, PazMecTuTh OOLEKTEI B AMHAMUYECKOM IAMSITH, OIIUCAB yKa3aTe-
AM Ha HHX.

5. ITocTpoOUTH CAOKHOE HepapXHyeCKoe MeHIO, B KOTOPOM IpoOea
GyAeT OTKpHIBATBR 'AABHOE MEHIO, a NOCAEAOBATEABLHBIM Ha’KaTHeM
KAraBunl <Enter> u nmpoGeaa GyAeT pa3BOpauyMBAThLCS ITOACBEYEHHBIN
IIVHKT B IIOAMEHIO HAM, €CAM IMYHKT HaXOAUTCA Ha HUXHEM YPOBHe,
KAaaBunia <Enter> GyaeT cBopauyuBaTh nopMeHro. HaxatueMm KhaBu-
myn <Esc> paboTa mporpaMMEl AOAJKHA 3aKaHYUBAThHCH.

6. IlocTpouTh HepapxXu4YeCKoe MeHIO, B KOTOpPOM IpoGea Gyaer OT-
KpHIBATH TAABHOE MEHIO, a Ha)KaTHeM KaaBumM <Enter> 6yaeT pa3so-
pPaYUBATHCA ITIOACBEYEHHEIN ITYHKT B MEHIO HAH, €CAU ITYHKT HAXOAUTCH
Ha CaAMOM HIDKHeM YPOBHe, Ha)kaTueM KaaBuiin <Enter> OyaeTt cBo-
pauuBaTheca nopaMeHio. HakatueM kaaBumu <Esc> pa6orta nporpam-
MBI AOMKHA 3aKAaHYUBATHCA. HUXKHUN ypoBeHb MEHIO AOAXKEH OBITh
BEpPTUKAABHEIM.

7. IToCTpOUTE CHCTEMY KAACCOB AASl OITMCAHUS NMAOCKHX reOMeTpH-
yeCKUX (puryp: Kpyra, KBappara, NpsMOYToOAbHHKa. [IpeAycMoTpeTh
IIPH 3TOM METOABI AASI CO3AaHUS OOBEKTOB, IlepeMenieHus Ha IIAOCKO-
CTH, U3MeHeHUs pa3MepoOB U BpallleH!a Ha 3aAAHHEIN yTOA.

8. ITocTpouTh OIMUCAaHHE KAACCa, CoOAeprKaulero nHpopManuio o Imo-
YTOBOM aApece opraHu3anuu. [TpeAyCMOTpeTs IIPpH 3TOM BO3MOXXHOCTh
Pa3AeAbHOr0 U3MeHeHHSI COCTABHEIX YacTeHl apapeca, CO3AAHUS U YHHU-
YTO)XKeHUSI OO BEKTOB 3TOr0 KAACCa.

9. CocTaBUTH OIMUCAHHE KAACCA AAT NTPEeACTaBA€HUS KOMIIAEKCHEIX
YHUCeA C BO3MOJXHOCTBIO 3aAaHHS BelleCTBEeHHOH M MHHMOM 4YacTeH
KaK yucaaMy Tumna double, Tak U neaniMH yucaraMu. O6eCeyuTsb Ipu
3TOM BBINIOAHEHHE Ollepalliid CAOKeHHU#, BLIYUTAHUA U YMHOXXEHUS
KOMIIAEKCHEIX YHCeA.

10. CocTaBUTH ONIIUCaHHE KAACCa AAA paboThL C IIeITHEIMHY CITMCKaMH
CTPOK (CTpPOKaMH IIPOU3BOABHOM AAMHEI). O0eCneYyuTs NpPH 3TOM BHI-
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IIOAHEHHe ollepalliii BKAIOYEeHHSI B CITMCOK, YAQA€HUSA U3 CIIHCKA JAe-
MEeHTa C 3aAaHHEIM 3HA4YCeHHUEM, YAQACHUSI BCEro CIIMCKA MAH KOHIA
CIIHCK3, HAYHMHAasA C YKa3aHHOrO 3AeMeHTa.

11. CocraBuTh OIIHCaHUE KAACCA AA OOBEKTOB-BEKTOPOB, 33AAaBae-
MEIX KOOPAMHATaMH HX KOHIIOB B TpexXMepHOM npocrpaHcTBe. OGe-
CIIEYHUTh IIPH 3TOM BEIIIOAHEHHE ONEepalui CAOKEeHHS U BHIYUTAHHSA
BEKTOPOB C ITOAyYEHHEM HOBOTO BeKTopa (CyMMEI MAM Pa3HOCTH), BHI-
YHUCACHHE CKaASIPHOTO NPOM3BEACHHsI ABYX BeKTOPOB, AAMHEI BEKTOpa
U KOCHHYCA yrAa Me)KAY BeKTOpaMH.

12. CocraBUTh OIHCAaHHE KAACCa NPAMOYTOABHUKOB CO CTOPOHAMH,
napasAeABHBEIMH OCSIM KOOpAMHAT. [IpepaycMOTpeTh IIPH 3TOM BO3MOXK-
HOCTD ITepeMellleHHs NIPAMOYTOABHUKOB Ha NMAOCKOCTH, H3MEHEHMs X
pa3MepoB, ITIOCTPOCHHUSI HAUMEeHbIIero MpiMOYTrOABHHKA, COAeprKallle-
ro ABa 33AAHHEIX NIPSAMOYTOABHHUKE, U NMPAMOYTI'OABHHKA, ABASIOLIErOoCH
oO0111eH 9acThIO (Mepece4eHrneM) AByX NPSIMOYTOABHHKOB.

13. CocraBuTh ONMHCAaHHE KAACCa AAA ONpPEeAeAeHHSA OAHOMEpPHEHIX
MaCCHBOB IIEARIX YHCeA (BeKTopoB). [IpeAycMOTpeTs IpH 3TOM BO3-
MOJKHOCTDH OOpalieHHs K OTAGABHOMY 3A€MEeHTY MaCcCHUBa C KOHTPOAEM
BBEIXOAQ 3@ IPEAEARl HHAEKCOB, 3aAaHHsI NMPOM3BOABHBEIX IDAHHI] HH-
AE€KCOB ITPH CO3AaHMH OOBEKTAa, BHINNOAHEHHS OllepPaIiui M03AeMeHTHO-
IO CAOKE€HHSI U BRIYHTAHUSA MaCCHBOB C OAMHAKOBLIMHM I'PaHUIIAMH UH-
A€KCOB, YMHOJKEHHS U AGACHHUSI BCeX 3A€MEHTOB MAaCCHBA Ha CKaAMD,
nevyaTH (BEIBOAA Ha YKpaH) IO MHAEKCAM JA€MEHTOB MAaCCHUBa M BCETO
MacCHBa.

14. CoCTaBHTE ONMCAHHE KAACCa AASL ONPEAEAeHHs OAHOMEpPHEIX
MaCCHBOB CTPOK (PHMKCHPOBaHHOM AAMHEL [IpeAycMoOTpeTrs npH 3TOM
BO3MOXHOCTEL OOpalieHus K OTA@ALHEIM CTPOKaM MaCCHBAa MO HHAEK-
CaM, KOHTPOABb BHIXOAA 3a NPeAEeARl HHAEKCOB, BRIIIOAHEHHSI ONepalui
IIOBA€MEHTHOrO CIIe[IA€HHMsi ABYX MAacCHBOB C Oo0Opa3OBaHHEM HOBOTO
MaCCHBQa, CAHSIHHSI ABYX MACCHBOB C HMCKAIOYEHHWEM INOBTOPSIOUIHXCSH
3A€MEeHTOB, IIeYaTH (BHIBOAA HA 3KpaH) 3A€MEeHTOB MAaCCHBAa M BCEro
MaCCHBa.

15. CocTaBHTH OIMCAHHE KAACCA MHOTOYACHOB OT OAHOM IepeMeH-
HOM, 33AABaeMEIX CTEIeHbI0 MHOrOYA€Ha H MacCHBOM Ko3(d¢uiuen-
TOB. [IpeAyCMOTpPeTb IIPH 3TOM METOAB! BRIMHCACHHSI 3HAYEHHS MHO-
TOYACHA AASl 3aAAHHOTO apryMeHTqa, ONepallHi CAOKEHHS!, BLIYUTAHUA
K YMHOXEHHSI MHOTOYA€HOB C IIOAYYeHHeM HOBOro oOBbeKTa-
MHOTOYAEHQ, 11eYaTh (BLIBOA Ha 3KpaH) ONMHCAHHUSA MHOTOYAEHA.

16. CocTaBHTh OonHCaHHe KAACCa OAHOMEPHHIX MACCHBOB CTPOK,
KaKAAasl CTPOKa KOTOPOro 3aAaeTCsa AAMHOHN H YKa3aTeAeM Ha BHIACACH-
HYIO AAS Hee IaMsTh. [IpeAyCcMOTpeTs IIpH 3TOM BO3MOJXKHOCTh O0pa-
IIIeHHsT K OTAGABHBEIM CTPOKaM MaCCHBa IO MHAEKCaM, KOHTPOAs BHI-
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XOAQ 3a NIPEeAeAbl HHAEKCOB, BHIMOAHEHHS oNepaluil MO3AeMeHTHOro
CIIETIA€HHS ABYX MAaCCHBOB C 0Opa3oBaHHeM HOBOTO MAaCCHUBAE, CAMSTHHS
ABYX MacCCHBOB C HCKAIOYEHHEM IMOBTOPSIOIUIMXCSA 3A€MEHTOB, IIeYaTH
(BBIBOA@ HA 3KpaH) SAeéMeHTOB MaCCHBa M BCEro MacCHBa.

17. CocraBuTh onncanne o0beKTHOro Tuna 1TMatr, obecneunBalio-
Iero pasMeleHHe MaTPUIIK NPOM3BOABHOTO pa3Mepa, NPEeAyCMo-
TPEeB HPH 3TOM BO3MOJXHOCTbh H3MEHEHHSI YMCAd CTPOK H CTOAOLIOB, a
TaK)Ke BHIBOAA Ha 3KpaH HOAMAaTpPHIIK AI0OOro pasmepa U BCeM Ma-
TPHIILL

18. CocraButh nporpaMmMy 0OOpabOTKH ABYHAIIPABACHHLIX CBSI3aH-
HEIX CIHMCKOB. (CBA3aHHBINA CIIMCOK AQHHKIX COCTOMUT M3 yYKa3aTeAeH Ha
ero Ha4YaA0 M KOHeIl, @ KUKABIH 3A€MEHRT TaKOro CIIMCKA NPeACTaBAZeT
coboii pearm3alMio OTAeAbHOro o0beKkTa.) [Ipu 3TOM 06ecneuuTs BO3-
MOJXHOCTDb CAEAYIOIIHX OIepaIui:

B CO3AQHHE CBSA3dHHOTO CITHCKa (BHA&AEHHG AAA HEero H&MHTH);

B YVHHYTOJKEHHE CB3aHHOTO CITHUCKa (OCBOOOXAEHHE HCIOAL3YeMOM
naMsTH);

® MHUIIHAAM3AIUSA CBA3AHHOTO CIIMCKA;
B AGMHHIMAAH3ALNHUSA CBA3aHHOIO CIHCKA;

® BCTABKa JA€MEHTA B CepeAHMHY CBS3AaHHOTI'O CIIMCKa IIepejp cCyie-
CTBYIOIIINM 3A€MEHTOM,

IIPHCOCAMHEHHE SA€MEHTAa K KOHIY CBA3AHHOTI'O CITHCKA4,
YAGACHHE SA€MEHTA U3 CBA3aHHOIO CIINCKA,

BO3BpallleHHe nNepBoro 3AeMeHTa CBsA3aHHOro CITHCKa,

BO3BpallleHHe IIOCACAHETO 3A€MEeHTa CBS3aHHOro CIMCKA.

19. Onpeapeantb 00BbekT TFish — axkBapuyMHasi peiOKa, HMEIOLIHI
KOOPAMHATHI, CKOPOCTD, pa3Mep, IIBeT U HallpaBACHHE ABHKeHHs. Me-
TOAAMH ITOTO OOBLEKTa ABASIOTCS.

s Init — ycraHaBAuBaeT 3HaueHHsT ITOAeH OOBEKTa M PHCYyeT PHIOKY
Ha dKpaHe MeToAOM Draw;

s Draw — pucyeT puiGKy B BHMAE yrOAKa ¢ ocTpueM B Touke Coord,
HalPaBAEHHEIM 10 XOAY €€ ABHKEHHS;

s Look — mpoBepsieT HECKOABKO TOYEK Ha AMHUM ABUJKEHHS PHIOKH,
M €CAHM XOTS OH OAHA M3 HMX OTAHMYAETCA IO I[BETY OT BOALI, BO3-
BpalliaeT eli I[BeT H YKa3hiBaeT PacCTOsHHE AO PHIOKH;

m Run — nepememaeT peIOKy B TEKyIIeM HAaNpPAaBACHHMM Ha pacCTo-
SHUEe, 3aBHCAIIee OT ee TeKylleh CKopocTH. NHOrAa caAydyaiiHeIM 06-
pa3oM N3MeHseT HallpaBACHHe ABH)KeHHA PrIOKU. ECAM )Xe Ha ITyTH
PLIOKM BO3HHKAET NPEeNsaTCTBHE, HAIPABACHHE ABH)KEHHS M3MEeHsI-
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eTCs A0 TeX IOp, OKAa NPensTCTBHEe He HCYEe3HeT M3 ee IOAA 3pe-

HHSL.

20. Onpeaeauntb o6bekT TAquarium, KOTOPHIH SBASIETCHE MECTOM
obuTaHuA PHIOOK (CM. 3apauy 19) 1 nmpeAcTaBAdeT co60H 06AACTD 3Kpa-
Ha, 3aIIOAHEHHYIO BOAOH. PEIOKM )XMBYT B aKBapHyMe, II03TOMY 3K3eM-
mAgpH 00bekra TFish AOAKHE ORITE MOAIMH OOBeKTa TAquarium.

MeTopaMu 3TOTO OOBbeKTa ABASIIOTCS.:

s Init — BKAIOWaeT rpadppuueCKHN pe’KuM, 3alOAHSEeT aKBapUyM BO-
AOH, CKAaAAMH M PHIOKAaMH.

s Run — opranu3syeT 6€CKOHEYHOCTb IJHKAQ, B KOTOPOM BHIITOAHSETCS
AQHHBIM METOA, AASI BCeX oOMTaTeAe! aKBapHUyMa,

s Done — BHIKAIOYaeT rpadpuueCKHN peXUM.

21. Onpeaeauth 06beKTH TPike u TKarp, KOTOphIe SIBASIIOTCA «Ha-
CAepAHHKaMH» oOBbexra TFish (cM. 3apavy 19) M OTAMUAIOTCA OT HeEro
TOABKO TEM, YTO NO-pa3HOMYy H300pakaroT cebst Ha 3KpaHe: TPike — B
BHAE 3€@A€HOM CTPeAKH, a TKarp — B BHAE KPaCHOI'O TPeYrOABHHKA.
MUnoAn30BaTh BUPTYAABHEIE METOARI, T.€. BEPHYBIIMCh K OIpeAeAe-
HHIO oObeKra TFish, OTKOppeKTHpOBaTh ero, CAeAaB Draw IMyCTHIM H
BUPTYAABHLIM.

22. O6epAMHHTD ABa BHAA PHIO (CM. 3apavy 21) B ABe pa3HbIe CTaH,
rA€ CTasi — 3TO CBSI3aHHLIA CMHCOK PHIO B AMHAMHYECKON NaMAaTH. AAA
cBsi3u A0OaBHTh B 00BeKTH TPike u TKarp noae Next — yKa3saTeAb Ha
HMEIOIMXCS B CTae pu6. 3anyCTHTH B aKBAPHYM He OTAGABHLIX PHIG, a
ABe CTaH, H IMO3BOAWTL BAAAEABIY IIOIIOAHSTHL 3TH CTaH, BBOASA PHIO C
KAAQBHATYPHI.

23. [To3BOAMTD IIyKaM (CM. 3apady 21) moepaTh Kapnos, KaK TOABKO
OHH HX YBHAAT, AAS Yero CAeAyeT YCTaHOBHThL, KAKOro MMeHHO Kapna
BHAMT UIyKa. IIpoGaeMa peltaeTcss IPOCMOTPOM BCeH CTaM KapIloB H
OIIDEAEACHHSI TOTO M3 HHMX, YbH KOOPAMHATHI OAM3KHM K KOOpPAMHATaM
AAHHOM 1TyKu. HalAeHHOro Kaprna yAAAUTb U3 CTaH.

24. CoCTaBMTH HNPOTrPaMMy AASI HIPH B IIAIIKH. 3A€ChH IIAIIKH KaXK-
AOro LIBeTa BRICTYTIAIOT B KAUeCTBe OTAEABHOro o6beKTa. XapaKrepu-
CTHKAaMH HIallleK SIBASIOTCA LBET U MO3HIIMSI Ha AOCKe, & MeTOAAMU —
nepemeliieHue. (He 3abyArTe 06 06beKTax «AAMKH».)

25. CocTaBbTh NPOrpaMMy AAS HTPH B AOMHHO. 3AeCh OOLeKTaMH
SBASIIOTCA KOCTHM AOMHHO, @ METOAAMH — CIIOCOOBI BRICTABAEHHS TOM
UAM MHOHM KOCTH.

26. CoCTaBMTh IpPOrpaMMy AASl HIpPHI B IIIaXMATHL. 3AeCh KaXKAAS
IIaxMaTHast PUIrypa ABASIETCS OTACALHBEIM OOBLEKTOM M XapaKTepH3yeT-
Csl LIBETOM, ITIOAOJKEHHEM Ha AOCKe, cnoco6oM nepeMeujeHHs. [Ipeay-
CMOTPEeTh BO3MOJKHOCTS IIpeBpallleHus NelKHA B pep3as.
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27—30. BRINOAHHMTS 3aAa4u 23—26 B rpapH9eCKOM peXHME.
31—45. BRINOAHUTE BCe 3aAa4H TeMH 14 B rpadpHuecKoM pexuMme.
46. OnpeAeAuTs CTPYKTYPHPOBAHHEIM THII AQHHHIX U HAOOp IOA-
IporpaMm AAsL paboTH C MAaCCHBOM CTPYKTYP. B cTpyKTypupoBaHHOHU
IIepeMEeHHOMN NMPEAyCMOTPeTh CIIOCO0 OTMETKH ee KaK He COAeprKalllel
AQHHHIX (T.e. mycToM). [ToaAnmporpaMMEL AOAKHEL paboTaTh C MACCHBOM
CTPYKTYP HMAHM C OTACABHOH CTPYKTYPOM Yepe3 YKa3aTeAH, a TakKe NpH
He0OXOAMMOCTH BO3BpalllaTh yKa3aTeAb Ha CTPYKTypy. B mepeueHsb
IOAIIPOTPAMM BXOAMAT:
® «OYHMCTKa» CTPYKTYPHPOBAHHLIX IIEPEMEHHLIX;
MMOUCK CBOOOAHON CTPYKTYPHPOBAHHOMN ITEPEMEHHOH;
BBOA 3AE€MEHTOB (IMoAel) CTPYKTYPH C KAAaBHATYPHI,
BBIBOA, DA€MEHTOB (ITOA€H) CTPYKTYPH C KAQBHATYPHI;

INIONCK B MACCHB€ CTPYKTYPhEI C MUHHUMAABHEIM 3HQYCHHEM 3aAAHHO-
'O ITOAS,

® COpPTHPOBKA MaCCHBa CTPYKTYP B MOPSIAKE BO3PAaCTaHHs 3aAaHHOTO
IIOAS;

® IIOHCK B MacCHBe CTPYKTYP 3A€MEHTa C 3aAaHHEIM 3HAa4Y€HHUEM ITOAd
MAHU C HanboAee OAU3KUM K HEMY 3HaYEHHEM;

® YAAAeHHEe 33AaHHOTO 3AEMEeHTa;
® H3MEeHeHHe (peAaKTHPOBaHHEe) 3aAAHHOTO SAE€MEHTa,;

® BLIIOAHEHWE BHLIYMCAEHHS C IIPOBEPKOM M HMCIOAb30BaHHMEM BCeX
3A€MEeHTOB MaCCHBa IT0 3aAaHHOMY YCAOBHIO H (hopMyAe.

[TlepedyeHb moAeH CTPYKTYPHPOBAHHONM NNepEeMEHHOM:

a) paMHuAMS, UM, OTYECTBO YEAOBEKA, AATa €ro po’KAeHHs, appec;

6) daMuans, UMs1, OTIECTBO BKAAAYHKA, HOMEp ero cuyera, CyMMa Ha
cyeTe, AaTa MOCAEAHEro U3MEHEHHs CYeTs;

B) HOMEp CTPaHHIIEl, HOMep CTPOKH, TEKCT H3MEHEHHS CTPOKH, AaTa
M3MEHEeHHS;

I) Ha3BaHHe 3K3aMEHa, AaTa J’K3aMeHa, (paMHAMSA NPEnOAABATeAsd,
IpPUMHHMABIIEro 3K3aMeH, KOAMYECTBO IIOCTABACHHLIX OIIEHOK, OLI€HKH;

A) paMUANS, UMS, OTYECTBO CTYACHTa, HOMEp €ro 3a4eTHOM KHHXK-
KM, PaKyALTeT, Ipynmna;

e) daMuAnsA, M5, OTYECTBO UHTATEAs, HOMep ero 4HTaTeAbCKOI'o
OunreTa B OMOAMOTEKe, Ha3BaHHE B3ATOM KHHIH, CPOK ee BO3BpaTa B
O6MOAHOTEKY;

X) HaMMEHOBaHMEe TOBapa, ero lieHa, KOAUYeCTBO, IPOILEHT TOPro-
BOH HaADOaBKH;

3) HOMep perca CaMOAeTa, IYHKT ero Ha3Ha4yeHHsl, BpeMs BHIAET4,
AATa BEIAETa, CTOMMOCTh OHAeTa;
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1) (PaMHAHMS, UMS, OTYECTBO Y4YE€HMKA, KOAMYECTBO €ro OILIeHOK,
OLI€HKH, CPEAHUYN OaAA;

K) daMuAnsA, UMS, OTIECTBO CTYACHTA, AATa €ro NOCTYIACHUS, AATa
OTYUCACHUSA;

A) perucTpaniuoOHHHEN HOMEp aBTOMOOHAS, ero Mapka u npober;

M) ¢paMHuAMS, UMSI, OTIECTBO Tere(doHHOro aboHeHTa, KOAMYEeCTBO
COCTOSIBILIMXCS IIe€PEroBOpOB, UX AATH M MPOAOAKHUTEALHOCTH,

H) HoMep TeAedoHa BHI3EIBaeMoro aboHeHTa, AaTa pa3roBopa, ero
IPOAOAKHUTEABHOCTD, KOA BhEI3EIBAEMOT'O TOPOAQ;

0) HOMep NMOoe3Aa, IYHKT ero Ha3HA4YeHUs1, AHH CA€AOBAHUS, BpeMs
npuORITHS, BpeMs CTOSSHKY;

II) Ha3BaHHe KUMHO(PHUABMA, BpeMsl CeaHcCa, CTOMMOCTb OMAeTa, KO-
ANYECTBO 3PHTEAeH B 3aAie.



Tema 18

BU3YAJNIbHOE NPOrPAMMWPOBAHME
OKOHHOIro MHTEP®EWNUCA

1. ITepecuuTaTs CKOPOCTH BETPA, 3aAAHHYIO B METpax B CEKYHAY,
KHMAOMeTpax B yac. PekoMeHAyeMuil BHA (pOpMEI ITOKa3aH Ha pHC. 3.
[TporpaMMa AOAKHA NPOEKTHPOBATBCS TAKHM 0Opa3oM, YTOOHI ITOAB-
30BaTeAb MOT BBECTH B IoAe CKOpocmb TOABKO LEAO€ MOAOKHTEABHOEe
YUCAO".

2. BHIMHCANUTE COIIPOTUBACHHE ACKTPHYECKOM LIeITH, COCTOSIeH U3
ABYX PE€3HUCTOPOB, KOTOPHIe MOT'yT OLITE COEAMHEHBI IIOCAEAOBATEABLHO
MAN NIapaAAeAbHO. PeRoMeHAyeMEI BHA (POpPMEI IMOKa3aH Ha pHC. 4.
Ecau conpoTHBAeHMe uenH npeBbimaer 1 000 OM, pe3yasTaT AOAKEH
OLITH BHIBEAEH B KHAOOMAX.

3. BHIYMCAHTE CTOMMOCTE HOE3AKH Ha aBToMOOMAe, HAampuUMep Ha
Aauy. PekoMeHAyeMEIH BUA QOPME MOKAa3aH HA PHC. J.

4. ChopMHPOBATH CITHCOK FOPOAOB, BBOAUMEIX B CTPOKY NOAB30OBa-
TeAaeM. [IpuMepHEIN BHA (POPMEI ITOKA3aH Ha PHC. 6.

5. CocTaBUTE aHKETY A CTYAEHTOB BKAIOYAIOLIVIO B Ce0s CAepy-
IOIHe BOIPOCHI:

® CKOABKO BaM A€T?
s Ha KakoM (¢paKyAbTeTe BHl YYHTECH?
= B Kakoi rpy1mne Bhl yYUTECH?

s HpaBHTCs AM BaM yYHUTBCSH ?

Pe3yAbTaT copeprKalui BCIO HHQOPMAIIHIO, TIOAYYEHHYIO IIPHU aH-
KeTHPOBAHHUH, AOAKEH OBITh IPEACTABAEH Cpas3y.

6. [TOAyYHTE B 3aBHCHMMOCTU OT BBEACHHOTO BO3PacTa COOTBETCTBY-

IOIIYIO HAAIIKCH [4]:

® AAs Bo3pacTa MeHee 17 aeT — «IloyeMy BHI He B HIKOAe? »;

m AAs Bo3pacTta oT 17 Ao 40 — «MoAOABIM Be3Ae Aoporal»;

® AAd Bo3pacTa oT 40 Ao 60 — «raBHOe — nMOGOABIIIE 3A0POBBSA! »;
®m AAd Bo3pacTa 6oaee 60 reT — «IloyeTHRIN BO3pacT».

* HekoTophle 3aAa4i B AAHHOM NOAPa3AeAe 3aUMCTBOBAaHH K3 [16].
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HUucTpyxumsa
T oo s
ITone BBONA KHonka
Label IpU HaXaTHH
Ha KOTOpY1O
MPOMCXOIUT
niepecyer
Puc. 3. ®opma k 3apaye ‘|
ITone BBOAA
Mlguncggm KOthd(i)lllel-l'l‘
Tabell t
Tlone BBOIA
HaspaHue KOMITOHCHT
nonss Label2 Edit2
HaBBaHHe KHom
nonst Label3 IUIA MOACYETa
co CHHUA
uttonl
3aBHCHMEIE _ _
NIePeXIIOYATeH
RadioButton] u Toze stiBona
RadioButton2
Puc. 4. ®opma K 3aaave 2
Editl
Labell
Label2 Edit2
Label3
Edit3
CheckBox1
Buttonl
Labeld

Puc. 5. ®opma K 3apade 3
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HucTpyKums
U TIPOTPAMMBL Buttonl
Labell
ITone sBONA Button2
Editl
Ha3zBaHue
cmucka Label3 Button3
Concok Cu
. BBEICHHBIX
ListBox1 ropozos Label5

Puc. 7. ®opma K 3apaye 7

7. IlepecuynTaTh Maccy U3 (pyHTOB B KUAOrpaMMH (1 GyHT =453,59T1).
PexoMmeHAyeMEl BUA HOPMH ITOKAa3aH Ha puc. 7. [IporpaMMy cnpoek-
THPOBATh TaKUM 00Opa3oM, YTOOH! KHONKa [[TIepecueTr] Orira AOCTYIIHA
TOABKO ITOCAE BBOAA ITOAB30BaTEAEM MCXOAHEIX AGHHHIX [9)].

8. BEIMUCAHMTE AOXOA 1O BKAAAY. IIporpaMmma AoakHA o6ecnneuynBaTh
pacyeT NpPOCTHIX U CAOJKHEIX IpoLeHTOB. ([IpoCcThe MpOoLleHTH HaYuC-
ASIOTCSI B KOHIle CpoKa BKAaAa. CAOJKHEIE HPOILIEHTH HaYHCASIOTCA
eXeMeCAYHO, NpUOaBASIOTCS K IEPBOHAYAALHOM CyMMe BKA3AA M B
CAEAYIOLIEM MeCHIle NMPOLEHTH HAYHUCASIIOTCA Ha HOBYIO CYMMY.)

9. [TepeBecTH YHCAO U3 OAHOM MepHl BECOB B APyTyI0. PekoMeHAye-
MEIM BHA (POPMEI TOKa3aH Ha puc. 8.
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10. Cmemnath nBera B hopMare RGB ¢ HcnoAb3oBaHMEM IOAOCH
NPOKPYTKH. PexoMeHAyeMuli BRA HOPME IOKA3aH Ha PMC. 9.

11. OnpeaeAnTb CKMAKY Ha CTOHMOCTD YKA3aHHOIO aBTOMOOHAN HC-
XOAS H3 CACAYIOIIHX AAHHRIX:
B eCAM BO3PACT MAmMHHK Goanmie 10 rer — cxuaxa 10%,;
® ECAHM MalllMHa aBapudHax — 30 %;
® eCAM He yTIAAYeHH TaMOKeHHBIe NOMANHN — 10 %,
®m ecAH ecThb npober nmo Poccuut — 5 %.

s e e o i e

Pwc. 8. ®opma « sapaye 10
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Puc. 10. ®opma k sagaye 11

12, Cocraruth nporpamMmy «CTrOMMOCTh MAIIHHEI®:. €CTh CIIMCOK,
B KOTOPHIH MOXHO AODABHTH aBTOMOOHMAL (C €ro XapaKTepHCTHKAMH)
HAM YAAAMTD, @ TAK)Ke IPOBEPHUTH, KaKasg CKUAKA (CM. 3apady 11) mpeao-
CTaBASIETCA Ha Hero. PekoMeHAyeMuIit BUA (pOpMEI HOKAa3aH Ha puc. 10.

13. UsmenuTs THN, pa3sMep MAM OBeT mpudTa, a TaKKe PacCOAO-
JXeHue ero Ha ¢opme (T.e. BEIPOBHATH TEKCT IO ACBOMY, IIPABOMY
Kpaio HAM IO LEeHTPY). AAMHa TeKcTa MoXeT OuITh Goaee 256 cuMBoO-
AOB.
14. BRITUCARTE CKOPOCTE [KM/4), ¢ KoTOpOH 6eryH nmpoGexaAa AucC-
TaHOHUIO0. MHHYTH 3aAAI0T HEALIM YHMCAOM, 8 CEKYHAR — APOOHEIM.

15. BEIMUCAHMTH CHAY TOKA B 3AEKTpHMYeCKoM Ifenu. IIporpamMmy
COPOEKTHPOBaTh TAKMM 00pa3oM, YTOOH KHOMNKA [BuraucAuTh] OHina
AOCTYIIHA TOABKO HOCA€ BBOAA HOAB30BATEAEM 3HAYEHUSI CONPOTHBAE-
HUS,

16. BRITUMCAMTE CHAY TOKA B JAGKTPUYECKOM IelM, COCTOoAlled U3
ABYX HAPAAAEGARHO COEAHHEHHRX Pe3HCTOPOB.

17. BHHYHCANTE CTOMMOCTh HOKYNIKH. [TOAB30BaTEAL BBOAUT KOA TO-
Bapa M KOAHMYECTBO €AHMHHMI|, a nporpaMMa (pOpMHUPYeET CIOMCOK TOBa-
POB.

18. BEIYHCAMTE CTOMMOCTD HOKYIIKH C YY€TOM CKHAKH:

® CKHMAKA 1 % HPEAOCCTaBASIeTCS, €CAH CyMMa NOKynKu 6oasuie 300 p.;
m 2% — ecan Goasme S00 p.;
m 3% — ecau 6oanmie 1000 p.
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NudopMamuio o0 NPEeAOCTABACHHM CKHAKHU (IPOLICHT U 3HAYeHHe)
BEIBECTH B AMAAOTOBOM OKHE.

19. BHIYHCAMTL CHAY TOKA B 3A€KTPHYECKOM HEMM, COCToseH N3
ABYX Pe€3HCTOPOB, KOTOPEIE MOTYT OBEITH COGAMHEHEI TOCAEAOBATEABHO
HWAHU NIAPAAAEABHO.

20. UcnoAb3ya 3akoH OMa, BEIYUCAUTE CHAY TOKA, HAIIPSKeHHEe HAH
CONPOTHBAEHHE 3AeKTpHYeCKOM 1enu. (Bo Bpema paboTel mporpaMMEl
B pe3yAbTaTe BhIOOpa Iepekatodaters Tok, Hanpsokenune nan Compo-
THBAGHHE TEKCT, IMOSACHSIOIINN Ha3zHaueHHe [TIOAe BBOAQ, AOAKEH Me-
HSATBCS.)

21. BEIYMCAHTE OAOIAAL TPEYTOABHHKA II0 AAMHE ero CTOpoH. Pac-
CMOTPETh IPAMOYTOABHEIN, pPaBHOOEAPEHHHIN, PaBHOCTOPOHHUN H
IIPOM3BOABHEIN TPEYTOABHUKHY,

22. BHIYHCAUTE CyMMy HOKYNKH. [IoAb30BaTeAb BBOAUT Ha3BaHHE
TOBapa U ero eHy C Y4eTOM BO3MOKHON CKUAKU AASI COTPYAHHKA KOM-
IIaHUH, IIOCTOAHHOIO KAHUEHTA M ITOKyTIaTeAs], NIPEeAOCTaBUBIIEro AMC-
KOHTHYIO KapTy, a nporpaMma cpopMHpYyeT CIIHCOK TOBAPOB.

23. BEIYHMCAUTD IYTh, NPOUAECHHKM CBOOOAHO MAAQIOLIUM TEAOM Ye-
pe3 t cekyHA. [IporpaMMy coOCTaBHTh TaKMM O0O6pa3oM, YTOOBI MOXKHO
OBIAO BEIYMCAMTE IIPOMAEHHBIH TEAOM ITYTh NPHU UMeELIeMCsl HaYaAb-
HOM IIPOMACHHOM ITYTH.

24. YcoBeplueHCTBOBaThL nporpammy «Iloesaka Ha aauy» (cM.
pHC. 3.5): chOpMHUPOBATE IIOAE C BHIIIAAQIOIINM CIIHCKOM aBTOMOOHAEH
(3A€Ch MPOrpPaMMHO AASI K&’KAOrO aBTOMOOHMAS M3BEeCTEH PAacXOA TO-
IIAMBA), IIpK BEIOOpe B KOTOPOM KOHKPETHOrO aBTOMOOUAS aBTOMATH-
YeCKH MOACUHTHIBAETCS CTOUMOCTD NMMOE3AKH.

25. YcoBepiIeHCTBOBATh IPOrpaMMy K 3ajave 23 3a CUeT YCTAaHOBKU
HAYaABHOTO MPOMAEHHOTO ITYTH MOAOCOM IIPOKPYTKH.

26. BeIYHMCAMTL 00bEM HPABUABHOM IIPOCTPAHCTBEHHOM (PUIYDHI
(TeTpa’Apa, Kyba, Y4eTRIPeXyTOABHOM ITHPaMHARI).

27. ITpoBepHTh, CKOABKO pa3 3aAaHHEIIl CUMBOA BOILIEA B 3aAAHHEIN
TEKCT. AAMHA TeKCTa MOJKeT ObITh Ooaee 256 CHMBOAOB.

28. CpopMHpOBaTh TYPUCTHUYECKHI MAPIIPYT, COCTOALIUN K3 NATH
IIYHKTOB Ha3Ha4YeHUs, Ha3BaHHUS KOTOPHIX BHIOMPAIOTCS M3 BHIIAAQIO-
mero cnucka. IToansit nyTh Mapupyra gopMupyerca B rmore Memo.

29. BrIYHCAUTE BpeMs, KoTopoe Tpebyercs, YTOOH HMPONABITH HAa
AOAKe ompepeAeHHOe paccrosHue. [IporpaMma AOAKHA BHEIYMCASITH
BpeMs MOAHOTO IyTH, T.e. TyAa B o6paTHo.

30. Ob6ecneunts oTOOpPa’)KEeHHE BBOAHUMOTIO TEKCTAa B OKHE H peryAu-
POBKY €ro pasMepa IOAOCOH IPOKPYTKH.

31. IIpeobpa3zoBaTe BBEAGHHBIN TEKCT: BCe CTPOYHLIe OYKBH 3aMe-
HUTh NPONMHUCHEIMHA. AAHA TeKCcTa MOXeT ORITh OoAaee 256 CHMBOAOB.



Teva 19
BOJIbLLUVE NPOEKTHI

1. 3apava «Boaumnii ocTpos» [2].

Boaunit ocrpoB pasMepoM 20 x 20 3aceAeH AMKHMHM KPOAHKaMH,
BOAKaAMH M BoAuunamMu. FiMeeTcs o HeCKOABKO HpPeACTaBUTEAEH KaiK-
AOTO BMAA. KPOAMKH AOBOABHO FAyTHL: B K&KABIH MOMEHT BpeMeHH
OHH C OAMHAKOBOM BepPOSITHOCTRIO 1/9 nepeABHraroTCA B OAUH U3 BOCh-
MH COCEAHHNX KBAAPAaTOB (3a MCKAIOYEHHEM Y4acTKOB, OrPaHHMYEHHEIX
OeperoBoyl AMHHEHN) HAH IIPOCTO CHAAT HEHMOABHXKHO. Ka)XABINM KPOAMK
C BepOATHOCTBIO 1/5 mpeBpamjaercsa B ABYX. Kakpas BoAuuIiia mepe-
ABHUraeTcs CAydYalHRIM oOpa3oM, IMOKa B OAHOM M3 COCEAHHX BOCBMU
KBaApPaTOB He OKAKeTCS KPOAHUK, 3a KOTOPEIM OHa OXOTHTCA. Ecan BoA-
YHIIA ¥ KPOAMK OKA3BIBAIOTCA B OAHOM KBaApaTe, BOAYHIA CHeAaeT
KPOAMKA U IIOAYYAET OAHO OYKO. B mpoTUBHOM cAydae oHa Tepset 0,1
Oo4yKa. BOAKM 1 BOAYMIIEI C HYA€BEIM KOAHYECTBOM OYKOB YMHUPAIOT.

B HaYanBHEIE MOMEHT MIpPHl BCE€ BOAKM M BOAYUIILI KMEIOT OAHO
04KO. BOAK BeaeT cebs1 MOAOOHO BOAUHIIE AO TEX IOP, IIOKA B COCEAHUX
KBAaAPaTaxX He HCYEe3HYT BCe KPOAUKH; TOTAA €CAM BOAYMIIA OKa3LIBAET-
Cs B OAHOM H3 BOCBMH OAM3AEKALIUX KBAAPATOB, BOAK FOHHMTCS 3a
He#l. ECAM BOAK M BOAYHIIA OK&XYTCI B OAHOM KBajppaTe B TaM HeT
KPOAHKA, KOTOPOrO HYKHO CHECTh, OHH IMPOH3BOAAT IIOTOMCTBO CAY-
YAaMHOTO MOAA.

Co03AaTh COOTBETCTBYIOUIYIO S9KOAOTHYECKYIO MOAEAb H IIPOCAEAUTDH
H3MEeHeHMe IIONYASIUN BOAKOB M AMKHX KPOAUKOB B Te4EeHHe HeKOTO-
poro InepruoAad BPEMEeHH.

2. 3apaua «Mudpernua crpuryniero Aumas» [2].

CMoapeAHpOBaTh NPOLIECC pacnpocTpaHeHus HHPeKIUH CTpUryiie-
rO AMIIAS IO YYACTKY KOKU pa3MepoOM Nnxn KAETOK (TAe n — HeYeTHOoe
4ynCcA0). ITpeanoraraeTcsa, YTO MCXOAHOM 3apa’KEHHOM KAETKOM KOXH
SIBASIETCSI HEeHTPaAbHasi. B onpeAeAeHHEINI MHTEpPBAA BpeMeHH IIopa-
KeHHasa nHQeKIHel KAeTKa MOJXKET ¢ BEepOATHOCTBIO 0,5 3apa3uTh AlO-
OyI0 U3 COCEAHMX 3AO0POBBIX KAETOK. [1o mpoluecTBiM WIECTH €AMHHI]
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BpeMeHH: 3apa’KeHHasl KAeTKa CTAHOBHUTCSI HEeBOCIHPHHMYHMBOM K HH-
dbeKinK, B TeUeHUE MOCACAYIONIUX YETHIpEeX EAMHHI[ BpEMEHU Ael-
CTBYeT BO3HUKIUMI MMMYHHTET, a 3aTEeM KAETKA OKa3LIBAeTCSA 3A0pO-
BOM. B x0A€ MOAEAMPOBAHMS OIIMCAHHOTO MPOIeCCa CAGAYET BHIAABATh
TEKylllee COCTOSAHHE MOACAMPYEMOTO y4acTKa KOKU B ONPEAEACHHOM
HHTEepBaAe BpeMeHH, 0TMedasl 3apasKeHHbIe, HeBOCIIPUHUMYUBHIE K HH-
eKil U 3AOPOBHIE KACTKHU.

3. 3apava «ITocTpoeHure HHUryp Ha IMAOCKOCTH C HOMOIIBIO IUPKYAS
1 AUHEHKH»,

ABTOMATH3UPOBATEL IPOIIECC MNOCTPOEHUA (PHUIyp Ha IIAOCKOCTH C
IIOMOIIIBIO IIMPKYASI M AMHeHKH. [IporpamMMa AOAKHA yMeTh:

® OTMEYaTh IPOM3BOABHYIO TOYKY X 0603Ha4aTh ee;
® CTPOUTH NPAMYIO, HPOXOASIIYIO Yepe3 ABE TOUKH;

® CTPOMTH IPOHU3BOABHYIO HPSIMYIO;
® CTPOHTL OKPY>KHOCTH C 3aAaHHEIMH I[EHTPOM H PaAMYyCOM;

® CTPOUTH M 0003HAYATEL TOUKY IIepeCcedeHMsI ABYX AMHHM,

ITporpamMmma pAoAKHaA copeprKaTh 10...15 cTaHAQPTHHEIX 3aAad Ha IIO-
CTPOEeHHEe N3 MIKOABHOIO Kypca reOMeTpUH, IpeAAaraTh HX AAs pellle-
HHS, KOHTPOAHPOBATH IIPOLECC MOCTPOSHUA U MOAYYEHHOE pellIeHUe,

4, Urpa «MopcKoil 60i».

CocTaBUTh IporpamMMy, IO3BOASIIOHIYIO HIPaTh B MOPCKOM OoM
UTPOKYy C KoMIIbIOoTepoM. IIporpamMmMa AOAKHA ITO3BOASITH PACCTABAAITh
Kopabau Ha nmoAe 10 x 10 u KOHTpOAMpPOBATh NPAaBUABHOCTh MX paccTa-
HOBKH, a TakXe o0ecrneuyuBaTh OYEPEAHOCTH XOAOB HPOTHUBHUKOB U
BHIAQBATHh COOTBETCTBYIOIME HH(POPMAIHOHHEIE COO0mMeHnsa. Tak Kak
B KadeCTBe OAHOTO M3 UTIPOKOB BEICTYIIA€T KOMIILIOTEP, IIpOorpaMma
AOAKHA aHAAM3HPOBATE IIPEABIAYIIIHE XOARI B CACAYIOMINN XOA AEAATh
Ha OCHOBE IIPOBEACHHOI'O aHaAU3a.

5. ObGy4yaronie-KOHTPOAHPyIONIas 3apada «CAOKeHHe U BEIYUTaHUe
OTPULIATEABHEIX YHCEAD.

CocTaBUTh IIpOrpaMMy, o6ydaromyio Yy4eHHUKOB 6-ro Kaacca CAOXe-
HUIO 1 BEIYUTAHUIO OTPHILATEABHEIX YHCEA, IIPEAYCMOTPEB CEpHIO 3a-
AQHUMN PA3sANYHON CAOKHOCTHU AASL 3aKpelIAeHHs HAaBLIKOB A€HCTBUH C
TaKUMH YHCAAMH.

6. UTarbstHCKas urpa «MaTeMaTHKO»",

HUMeeTcsa KBAAPATHOE IIOAE U3 25 KAETOK K HaOOp U3 52 KapTOueK,
Ha KOTOPRIX 3allMCaHbl YMcAad OT 1 A0 13, mpuueM KapTO4YKH C Ka’KABIM
N3 3THX YMCeA BCTPEYaloTCsl IO YeThipe pasa.

* Kopgemckuii b. A. MaremaTnueckas cMekaaka / B.A. Kopaemckuit. — CIT6. : Ma-
HYCKpHNT, 1994.
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1 | 7 1 7 | (80)

2 10 2 13 2 | (40)

5 12 13 5 7 | (10)

3 3 3 11 3 1(160)

4 |12 4 | 13| 1210

(200 (50) (10) (10) (10) (160)

Puc. 11. Npumep 3anonHeHus 3anaHHOro nona ana urpsl «MaTtemaTtukan

PaspaGoTaTk nporpaMmy, KOTOpas II03BOAMT HMHUTHPOBATE UI'Py Ye-
AOBEKa C KOMIIbIOTEePOM: CAy4YarHEIM 00pa3oM H3BAeKaeTcsa Kakas-Anbo
U3 UMEIOIINXCSA KAPTOYEeK M BEIAAETCA 3alliCaHHOe Ha He 4rcho. Kaxk-
ABIF UTPOK 3aHOCHUT 3TO YHCAO B OAHY M3 KAETOK KBaApaTa, U Tak Npo-
AOAJKAETCA A0 TEX IIOpP, NTOKAa He OyAyT 3allOAHEHBI BCE KAETKHU KBAaA-
paTa.

IIpuMep 3anOAHEHMS 3aAQHHOTO ITOAS ITOKAa3aH Ha puc. 11.

[To okoHuYaHNHK NPl 3alIOAHEHHEe 3alIOAHEeHHEe KAETOK IIOAS OleHU-
BaEeTCA ONMPEACAEHHBIM KOAUYECTBOM OYKOB. L|eAb Urpul — pa3sMecTUTh
YHCAA B KAETKaxX TaKuM obpa3oM, ¥ToOH HabpaTk HauboAbllee KOAH-
YeCTBO OUYKOB B COOTBETCTBHH C TabA. 3.

Pa3paboraThk AASl KOMIIbIOTEpPa HanboAee ONITHMAABHYIO CTPATEruio
3alIOAHEHUS KBaAparTa.

KOAHYEeCTBO OYKOB IPH PACIIOAOKEHHUH

KoMOHuHalLHg YHCeA OAMHAKOBBIX THCEA
B PAAY HAH CTOAGIE 10 AMArOHAAH
ABa OAMHAKOBEIX YHCAA 10 20
ABe napel OAMHAKOBBIX YHCEA 20 30
TpHu OAMHAKOBHIX YHCAAQ 40 50
TpH OAMHAKOBEIX YMCAAQ U ABa 80 90
APYTHX OAMHAKOBEIX YUCAQ
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OxoHyarue maba. 3

KOAMYEeCTBO OYKOB IPH PaCNOAOKEHNN
O p— OAMHAKOBHIX YHCEA
B PSIAY UAM CTOAGIIE 110 AMaroHaAH
YeTHpe OAUHAKOBEIX YUCAA 160 170
I'IATE NOCAGAOBATEABHBIX YHMCEA, 50 60
He 0053aTeALHO PaCIlOAOKeHHEIEe
110 TIOPAAKY
Tpu pa3za 1 n ABa pasa 13 100 110
Unucaa i, 13, 12, 11 1 10, e 061- 150 160
3aTeABHO PACIIOAOXKEHHEIE IO
NOPAAKY
Yetripe 1 200 210

7. 3apada «3alnoAHeHUe TOTOBBIX (POPM € MOMOILIO MH(pOpMaUU
13 O6asel AQHHBIX».

HMMeercsa Ga3a AQHHEIX, COAEpIKalllas CBEAEHHSA 0 HeKOTOPOH rpyt-
Ie AIOAeH (KaKpas 3ammch copepxur A0 10 moaen). CocraBuTh mnpo-
rPaMMYy, MO3BOASIIOIIYIO 3aIIOAHATh HEKOTOPEIE AOKYMEHTHI (CTAaHAAPT-
Hble MACEMA, MPUTAANIeHNS, BUSUTKY, OTYETHI U T. A.) MOCPEACTBOM Ha-
XOXXAEHNA HeOOXOAMMEIX cBepAeHUM B 6a3e AQHHEIX B BBEACHHMA UX B
AOKYMEeHT B COOTBeTCTBywowel ¢opMe (mapexe, AMIe, BpeMeHH
dT.A).

8. KaprouHnas urpa «B Aypakan».

CocCTaBHUTb IIPOrpaMMy, KOTOpasi pa3spaeT UrpaAbHEIe KapTH 3aAaH-
HOMY YMCAY HIPOKOB (OAHMM M3 HIPOKOB SBASIETCS YEAOBEK, a 3a
OCTAABHLIX HUTPaeT KOMIBIOTEP) H MOAEAUpYeT urpy «B aypaka». [Tpu-
HeM IIporpaMMa AOAKHA HUIpPaTh CAy4YaHHBIM o6pa3oM, 6e3 aHaAM3a
yKe BREIICAUINX KapT, @ YUCAO UTPOKOB HE AOAKHO IIpeBHINIATEH mie-
CTH.
9. Urpa «KpecTHKU-HYAHUKH Y.

CocraBuTh IpPOTpaMMy, HO3BOASIOLIYIO UrpaTh Ha OGeCKOHeYHOM
nore B «KpeCTHKH-HYAHKH» HIPOKY C KOMHBIOTEPOM, a TakKe ABYM
ATPOKaM.

EcaM B KadecTBe MrpoKa BHICTYIIAeT KOMIIBIOTEP, IpOTpaMMa AeAa-
BT HepPBHIA XOA. Aerast ouepeAHOH XOA, mMporpaMMa aHaAHM3HUpyeT CHU-
Tyallilo, IIPOCYUTHIBAS ee BIIepeA Ha OAUH-ABA XO0AA IIPOTHUBHUKA.

10. Urpa «BEIKHA 11 KOPOBEI».

CocTaBuUThE HPOTPAaMMYy, IIO3BOASIIOIIYIO UTPATh B «BEIKH 1 KOPOBEI»
HTPOKY C KOMIIBIOTEPOM, & TAKXKE ABYM UTPOKaM.
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B 3TOM Urpe Ka)KAHY U3 NMIPOTHBHHKOB 3aAYMLIBAeT YeThHIpEX3HAy-
HO€ 4YHCAO, BCe HUPPH KOTOPOTO PAa3sAMYHEI, IpUYeM IepBas IH(pa
He HyAb. HeoO6XoAMMO OTrapaTh 3aAyMaHHBIE YHCAQ, NIPU 3TOM BHI-
UTrpHIBAET TOT, KTO OTTaAdeT nepBuIM. [IPOTUBHUKHU IO OUYEepeAHr Ha3bl-
BAIOT APYT APYTY Pa3AHMUYHEIE YHCAA B COOOIIAIOT O KOAMYecTBe «OLI-
KOB» M «KOPOB» B HUX («OBIK» — Iudpa, KOTopas €CTb B 3alHlCHU Ha-
3BAHHOM 4YHMCAA M 3@HMMAeT B HEM Ty JKe MO3HMIIUIO, YTO U B HA3BAHHOM
YUCAE; «KOpOBa» — Hu(pa, KOTOpas €CTh B 3aIMCH 33AYMAHHOTO YUCAQ,
HO OHA He 3aHMMAET B HEeH Ty JKe MO3HUIHIO, UTO U B HA3BAHHOM YHCAE).

Hanpumep, ecan 3apyMaHo 4ucAao 3279 1 Ha3BaHO YUCAO 1234, uMme-
eTCA OANH «OBIK» U OAHA «KOpoBa». OU4eBHAHO, YTO 3aAYMaHHOE YHUCAO
OyAeT OTrapAaHO B CAy4Yae e€CAM B Ha3BaHHOM 4HCAe OypeT uyeTwipe
«ORIKa»,

11. rpa «HHUCAOBEIE TOAOBOAOMKUY,

CocraBuTh IporpaMmy, KOTOpasi IIpepAaraeT UrpoKy 4HuCAOBYIO ro-
aosoroMky tuna OAVIH + OAUH = MHOTI'O u3 sekoroporo Habopa
TAKUX FOAOBOAOMOK (AO 30), MO3BOAsIET PeUIUTh 3TY FOAOBOAOMKY H
KOHTPOAHMPYET IIPABUABHOCTD PellleHMs.

12, 3apaua «ITocTtpoenue rpadHKOB».

CocraBuTh IIporpamMMy, KOTOpasi IIpepAaraeT IOAb30BaATEAI0 HEKO-
TOPHII CIMUCOK (DYHKIIUH AAST IIOCTPOEHHMS rpadMKOB, HaOpuMep, y =
= ax’+ bx + ¢; y = asinx + b u T.A. (A0 25 HauMenopauuii). [Tlocre BHI-
6opa opAHOM U3 PYHKUUM, 3aAaHNUA KO3PPULUEHTOB M OTPe3Ka, Ha KO-
TOPOM BEINIOAHSIETCS IIOCTPOEHMEe, CTPOUTCSA COOTBETCTBYIOLIUM rpa-
duxk. IIpu 3TOM BO3ZMOXHO U3MEHEHHE 3HAYEeHHH KO3PPUIHUEHTOB U
IIOAO>KEeHHS rpad)yka ¢ IOMOLIBIO KAABHII YIIPABACHHS KypPCOpOM, HO-
CA€ 4ero OH MHepeCTPOUTCA M 3amumeTrca OOHOBAGHHOE YpaBHEHHE
KPUBOH.

13. Urpa «ABe AHUCH u 20 Kyp».

Ha noae, popMa KOTOpPOro IokasaHa Ha PHC. 12, HAXOAATCS ABe
Auce 1 20 Kyp. Kypel MOryT mepeMeniaTbCsi Ha OAHY KAETKY BBepX,
BA€BO UAUY BIIPABO, HO HE HA3aA U He IIO0 AMAaroHaAM. AHMCEI MOTYT Ile-
peMelaThECd TOABKO HAa OAHY KAETKY BBEpX, BHH3, BA€BO H BIIPABO.
AMca MOXeT CheCTb KypHUIly, KaK B Urpe B HAIKH, T.€. €CAH B TOpH-
30HTAABHOM HAM BEPTHKAABHOM HAllpaBA€HUHU Cpa3y 3a KypuIieil cae-
AyeT cBOOGOAHAsI KaeTKa. [IpH 3TOM AUCH 00A3aHEI BCeTAa €CTh Kyp, U
006s3aTeABPHO KaK MOXHO Ooabme. IIpu BO3MOKHOCTH CHECTH OAHMHA-
KOBO€ YHCAO KYp B Pa3HEIX HAIIPABACHUAX, BHIOMpPAETCS OAHO U3 HUX.

CocTaBUTh NPOrpaMMy, Urpalollyio 3a AUC, @ HrPOK OyAeT nepeme-
IIaTh Kyp, KOTOPEIe U HAYUHAIOT HUTPY.

Kyphl BHIMIPHIBAIOT IIAPTUIO, €CAN AEBATHU U3 HUX YAQETCSA 3aHATH
AEBATH KAETOK, OOpa3yollx BepXHUM KBAAPAT IOASL.
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Puc. 12. ®opma nona gna urpel «[1se nuckl u 20 Kyp»

/AMCHI BHIUTPHIBAIOT, €CAH UM YAQEeTCS CheCTh 12 Kyp, TaK KaK B 3TOM
CAyuae OCTABLIMXCA Kyp HEAOCTATOYHO, YTOOLI 3aHATh AEBATH BEPXHUX
ITOAEH.

14. ToroBOAOMKA «UTPH CO CIUYKAMM».

CocTaBUTE porpaMMy, KOTOpasi MpeAAaraeT UrpoKy FOAOBOAOMKY
CO CMMYKAMHU U3 HEKOTOPOro Habopa TaKHUX TOAOBOAOMOK (A0 30 LITYK),
ITO3BOASIET PEIlIUTh 3TY F'OAOBOAOMKY, IEPEABUTAsI CIIUYKU, U KOHTPO-
AMpPYeT HPaBUABHOCTE PellleHUs.

15. 3apaua «I'paduxka B Typb6ollackanre».

CocTaBUThL NpPOrpaMMy, AeMOHCTPHPYIOIIYIO BCe rpapuyecKue BO3-
MOXHOCTH s13hIKa Typ6ollackars u obydaromgyio paboTe ¢ OCHOBHEIMHU
rpadpuuecKUMHU nponeaypamMu U PyHKuuamu. [IporpamMmma AoAKHA
NMPOKOHTPOAHUPOBATh YCBOEHHE U3YUYEHHOTO MaTepyaAa (B BHAe TeCTa
MAHM B KaKOM-AHR0O ApyTOIt hopme).

16. Urpa «B caoBan.

CocCTaBUTH IpOrpaMMy, MNO3BOASIIONIYIO KOMIIBIOTEPY U UYEAOBEKY
ArpaTh B cAoBa. [IporpaMma AOAKHA NpeABAPUTEABHO OOBACHATH IIpa-
BHAQ UTPHL, & TAKJKe MO3BOASTh YTOUHUTh HX B AIOOOM MOMEHT.

TeMaTHKy UrpH U3 HPEAAOKEHHEIX KOMMOLIOTEPOM He MeHee MATH
BapHaHTOB (FOPOAQ, JKUBOTHEIE, PACTEHUSA U T.A.) BRIOMpAET YeAOBEK.
AASS UTPEHl KOMIBIOTEP HCHOAB3yeT COOCTBeHHY1O0 Oa3y AQHHEIX (MO
KaKAOH TEMAaTHKe CBOIO), XpaHSIIYIOCA B BHAe TEKCTOBOIO (paMAa.
EcAn Ha3zBaHHOE YEAOBEKOM CAOBO OTCYTCTBYeT B Oa3e AQHHEIX, YTOU-
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HAETCsI, MPAaBUABHO AM OHO Ha3BaHO. B cayyae mMpaBHABHOCTH Ha3BaH-
HOT'O CAOBA OHO 3aHOCHTCA B 0a3y AQHHHIX, & B IPOTHBHOM CAy4ae —
yTouHsieTcsi. [IpaBrAa UIpHI: OAUH UTPOK Ha3bIBAeT CAOBO, & APyro —
AOMKEH NMPEAAOKUTH CAOBO, HavyMHAomieeCss ¢ OYKBEl, Ha KOTOPYIO
CAOBO, Ha3BaHHOE II€PBLIM UTPOKOM, OKAHYHBAETCH.

17. 3apaua «PemeHue peGycoB».

AAs1 BEIOpaHHOTO MIKOABHOTO npepMeTa (HH(pOpMaTHKa, MaTeMaTH-
Ka U T.A.) IOAOOpaThk peOyChH 1 HNPEeAAOKHMTL UX AAA pemieHus. [Ipo-
rpaMMa AOAKHa of0ecHedyuTh BHIOOP TOrO MAM HHOro peGyca, IPOKOH-
TPOAHMPOBATE €ro pelleHUe U MOABECTH UTOTH IO 3aBepileHnr paGoTHL.
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