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NNABOPATOPHASA PABOTA Ne1

DynoamenmanvHble CIMPYKMYPbl OAHHBIX

1. Heas padoTsl
3HAKOMCTBO € (PYHJAMEHTAJIBHBIMU CTPYKTYpaMH JaHHBIX M aJIFOpUTMaMH UX 00pabOTKH,
pa3BUTHE HABBIKOB IPOTPAMMHUPOBAHUS Ha S3bIKE BHICOKOTO YPOBHSI.

2. lomaniHee 3ajaHue

W3yunts paznens! | u 2 KoOHCHEKTa JIEKIMH. 3HaTh OINpENEIeHUE aNrOpUTMa, IATh €ro Bax-
HBIX 0COOEHHOCTEH, TUIBI (PyHIaMEHTaIbHBIX CTPYKTYP JAaHHBIX. MI3yuyuTh BapuaHTbl MHIUBHYaJThb-
HBIX 3a/aHui. 3HaTh CyTh aqropuTMa EBKiInaa, nepecTaHoBKH, COYETaHUM, yucen u ciaoB OuboHau-
yu. HapucoBaTb OJ0K-CXeMy aJrOpUTMa CBOETO BapuaHTa 3ajaHus. I[loaroToBHUTHCS K TeopeTHue-
CKOMY KOJUIOKBUYMY.

3. BapuaHTbl HHANBHUYAJIbHBIX 3a1aHHI

BapuaHm 1

PeanuzoBath areopumm Eexiuda: nanbl 1Ba MOJOKUTEIBHBIX IEIBIX Yncia m u n. TpeOyercs
HAaNTH UX HanOOIBIIN OOIIMi nenuTeab d U IBa LENBIX YAciIa a M b, Takux, 9To am+bn=d.

BapuaHm 2

[TocnenoBarenbHOCTh
0,1,1,2,3,5,8,13,21, 34, ...,
B KOTOPOH Ka)KJ0€ YUCIIO €CTh CyMMa JIBYX IPEeAbIAYIINX, UTPAET BaXHYIO POJIb B JIECATKAX HECBA3-
HBIX QJITOpUTMaXx.

Ota 3HaMEHMTas IOCIeI0BaTEeIbHOCTh Obula BrepBble npemioxkeHa B 1202 r. Jleonapno dubo-
HAY4YH, IOOTOMY U HOCHT Ha3BaHUe uucenr Quoonauuu. B cBoeli “Kuaure o cuere” Benmuaimii Mate-
MaTHK MpUBEI Takoe ynpaxkHeHue: “CKOJIBKO map KPOJIMKOB IOJIY4YUTCS OT OJHOW mapsl 3a roxn?”
[Ipu aTOM mpeanonaraeTcs MOHATh, YTO KayKJash HOBas mapa AaeT MPUILIOJ — Napy KPOJIMKOB — Kax-
JbIN Mecsll, KaX/1asi HoBas Iapa CTAHOBUTCS IUIOOHOCSINEH B BO3pAcTe OAHOTO Mecsla U, KpOMe TO-
r'o KpOJINKM HUKOI'/Ia HE MPYT.

CreHepupoBaTh MaKCUMaJIbHO BO3MOXKHYIO I1OCII€A0BATENbHOCT PUOOHAUYH.

BapuaHm 3

OO6pa3yeM 1mocie0BaTeIbHOCTD CIEAYIONMM 00pa3oM. B kadecTBe HaualbHOTO 3JIE€MEHTa BblOe-
PEM YETBIPEX3HAYHOE HATypaJIbHOE YUCIIO, HU(PPBI KOTOPOrOo HE BCE PABHBI Mexay coOoi. Kaxablii
CJICAYIOUIMIA JIEMEHT MOCIEeI0BaTEILHOCTH (popMuUpyeTcs 1o cieaytomemMy npasuity. [lycrts a,b,c,d —
nudpbl UCXOHOrO Yncia. Pacnonoxum ux B nopsake yObIBaHUS c€Ba HApaBO U MOJIYYHM IEPBOE
YHCII0. 3aT€M PACIIONIOKUM UX B 0OPaTHOM IMOPSAIKE U BHIYTEM ATO BTOPOE YMCIIO U3 MEPBOT0. ITO U
€CTh UCKOMBIH CIIEAYIOIIMH WIEH MOCIeq0BaTeIbHOCTH. [I0ka3aTh, 4TO 3Ta MOC/IEA0BATEILHOCTh CTa-
HOBUTCS MMOCTOSTHHOM (HauMHas ¢ HEKOTOPOro 3JeMeHTa), paBHo 6174. Hanpumep:

HauHeM ¢ 7815;

8751-1578=7173

7731-1377=6354

6543-3456=3087

8730-0378=8352

8532-2358=6174

7641-1467=6174



BapuaHm 4

BBectu HaTypaJbHOC YUCJIO. OHpGI[eJ'II/ITI), SABJIACTCA JIX 3TO YHUCJIO ITPOCTBIM.
BapuaHm 5

Bectu HaTypanbHOe uncio N>2. BeiOpath Bce MpocThie YKciia B uHTepBaie oT 2 10 N.
BapuaHm 6

Jano HatypansHoe uncio n (n < 9999). Onpenenuts, ABISETCA JIM 3TO YUCIO NATUHAPOMOM (Tepe-
BEPTHIIIEM) C YI€TOM YeThIpeX mudp, Kak, Hanpumep, uucia 2222, 6116, 0330 u 1.1.

BapuaHm 7

Hano HatypanbHoe uncio n (n < 9999). Onpenenutb, COAESPKUT JIH 3TO YUCIO POBHO TPU OJUHAKOBBIC
uudpsl (¢ yaetom ueTsipex 1udp), kak, Hanpumep, yucia 3222, 6616, 0006 u 1.1.

BapuaHm 8
Jlano HarypanpHOe uucio n (n < 9999). BepHo s, 4To Bce yeThipe Ul Yrciia pa3audHbl?

BapuaHm 9
OmnpenenuTh KOIMYECTBO TPEX3HAYHBIX HATYPaJIbHBIX YUCEN, cyMMa (P KOTOPBIX paBHA 33JaHHOMY
n. 1<n<27.
BapuaHm 10
BriBecTn Ha OKpaH BCC MPOCTBIC ACIIUTCIIN 3aJaHHOT'O HATYPAJIbHOTO YHCJIa.
Bapuarm 11

HaiiTu xonmm4ecTBO «CyacTIMBBIX» TpaMBalHbIX OusetoB ¢ Homepamu or 000000 mo 999999
BKJIFOUUTEIbHO. BHUJIET cunTaeTcs «CuacTIMBBIMY, €CIIM CyMMa JIEBBIX TpeX Iu(p HOMepa paBHA CyM-
Me mpaBbiX Tpex mudp. (Hampumep, 6mter ¢ Homepom 248077 — «CUACTIUBBIN )

Bapuarm 12

JlaHO HaTypaJlbHOE YHCJIO0 N. BEIYMCIUTD: \/ 3+ \/ 6+...+ \/ 3(n—1)++/3n

Bapuarm 13

H3BecTtHO, UTO:

1’=1

2’=3+5

3=749+11

#=13+15+17+19 u 1.1

Onpez[eJme 3HAQUYCHUC 1’13, HC UCIIOJIB3Ys OIlCpallu YMHOKCHUS.
Bapuarm 14

Onpenenutsd Bce yncia AMCTpOHTa B HHTEepBaJie [a,b]. UucIoMAMCTpOHTa Ha3bIBA€TCS YHUCIIO, Pa-

HOE CyMMe CBOMX Hu(p B CTEIeHH X KouuecTa. Hampumep: 153= 17+5°+3°

BapuaHm 15

Hanumcars nporpammy nepeBojia HaTypajabHOTO JECATUUYHOTO YKCia B IBOUYHOE.

BapuaHm 16
Onpenenutp, SIBISETCS JIM BBEICHHOE YHUCIIO CTENEHBIO TPOUKHU, €CITN — Ja, TO KAKOM.

Bapuarm 17
Hamumcats ImporpamMmy MnepeBoja ucjaoro IBOMYHOro 4Ynucijiia B JCCATHUIHOC.



BapuaHm 18
3amano HatypainbHoe yrciao N<1000. Onpenenuts nepByo mudpy 3TOro ymcia, NOCIECTHION H,
eci N>10, mpeanocienHoro.
BapuaHm 19

Jlokazatk, 4TO JIIOOYIO IEJIOUUCIICHHYI0 CYMMY, OOJIbIIyt0 7 py0. , MOXKHO BBIIUIATUTH 0€3 caun
TpemkaMu W TisiTepkamu. st maHHOrO n>7 HAWTH TakWe Ieible HEOTpHIATeIbHBIE a U b, UTO
3a+5b=n.

BapuaHm 20
Jano HarypanpHOE ynciao N<99. BeIsicCHUTh, BEpHO JI, UTO N° paBHO KyOy cymMmsbl 1tudp urcia N.

BapuaHm 21

Hano narypansnoe uucno N. [Toxyuuts Bce mudaropoBbl TPOWKH HATYPaJIbHBIX YHCET, KAKI0E U3
KOTOPBIX HE mpeBocxoaut N, T.e. BCe TaKMe TPOMKH HATYpalbHBIX umcen a, b,c , uro a’+b’=c’
(a<b<c<N).

BapuaHm 22
Tpeyronsankom I1ackains Ha3bsIBaeTCS YUCIOBOM TPEYTrOJIbHUK BUAA:
1
1 1
1 2 1

B 3TOM TpeyronbHHMKE IO KpasM CTOST €QUHMIBI, a KaKI0€ YHUCIO BHYTPU PAaBHO CyMME JIBYX
CTOSIIIIMX HAJ] HUM B OJIIDKaUIel CTPOKE CBEPXY.
Jano HarypaneHoe yucio N. [Tonmyunts nepseie N cTpok TpeyrosibHuka [lackais.

BapuaHm 23

Hano narypanbHoe uncino N. Haitu Bce unciia Mepcena, menbire N. [Ipoctoe uncino Ha3siBaeT-
Csl YMCIIOM MepceHa, eciii OHO MOYXKET ObITh IpeJIcTaBieHo B Buje 2° — 1, re p — Toke mpoCcToe YKc-
710.

BapuaHm 24

Hano natypanpHoe ymucino N. Cpeau umcen 1, ...., N HallTH Bce Takue yucia, 3aldCh KOTOPBIX
COBIIQJIACT C IMOCJICTHUMH IU(PpaMH 3aIMcH UX KBajapara (Kak, Harpumep, 62=36, 252=625 u 1.1.).

BapuaHm 25

Jano HarypanbHOe uncio N. BbisicHUTh, MOKHO IpenctaBuTh N! B BUI€ IPOU3BEIACHUS TPEX IO-
CJIEIOBATEIIbHBIX LEJIBIX YUCEIL.

BapuaHm 26

Jano narypansHoe uncio N (N>5). [loayuuTs Bce MATEPKU HATYPAIbHBIX YHCENT X|,X2,X3,X4,X5 Ta-
KHE, YTO X=X, >X3 X4 2Xs M X11+Xo X3 X4 +X5=N.



BapuaHm 27
HOJ’Iy‘II/ITB BCC YCTBIPCX3HAYHBIC HATYPAJIBHBIC YKUCJId, B 3alIMCH KOTOPBLIX HET JABYX OAMHAKOBBIX
ubp.

BapuaHm 28

Hansr Hatypanbhbie ynciaa N u M (M>N). Onpenenuts, ckoiabko u3 uncen N, N+1, ... , M sBis-
FOTCA HOMCPaMH BUCOKOCHBIX I'OJI0B.

BapuaHm 29

JlaHbl HaTypanbHBIE YHCIA a, b,c, KOTOPhIE 0003HAYAIOT YUCIIO, MeCSI U Tof. OnpeaenuTs, CKOJIb-
KO TIOJIHBIX JHEHW O0CTaj0Ch JI0 KOHIIA TO/Ia.

BapuaHm 30
ﬂBa quciia Ha3bIBAKOTCA APYXKCCTBCHHBIMH, €CJIM KaXXI0€ M3 HHUX pPaBHO CyMMEC BCEX I[GJ'II/ITGJ'ICﬁ
ApPYyroro, KpomMe caMmoro 3Toro 4umcia. Haitu Bce napbl APYKCCTBCHHBIX YUCCII, JICKAIIUX B AHUAIIA30-
ge oT 200 mo 300.
Bapuarm 31

HatypanbHoe unciao Ha3bIBaeTCs MaIMHIAPOMOM (IIEPEBEPTHIIIEM), ECIIM €T0 3alUCh YUTAETCS OJUHa-
KOBO C Hayaja u ¢ KoHua (Hampumep, 2222, 6116, 323 u T.1.). Haiitn Bce uncna-naIuHAPOMBI, MEHb-
e 1000, koTopele TpU BO3BEAECHNUHU B KBaJIpaT JAIOT TAKXKeE MMaJIUHAPOM.

BapuaHm 32
Hanbl HaTypanbsHble uncna N u M. [Homyuuts cymmy M nocnenaux mudp uncna N.

BapuaHm 33
Hano narypansHoe uuciao N. Beraucnurs
1-242 -3-4+ ... +N- (N-1) -... - 2N
BapuaHm 34
Jano HatypanbHoe uncio N. [ToayuuTs HauMeHbliee yncio Buaa 2', npesocxosmiee N.

BapuaHm 35
Hano HarypanpHoe uncio N. [TomyuuTs HauMeHsbIee 1einoe k, mpu KorTopom 4*<N.

BapuaHm 36

Hano wnHatypanbHOoe uncio N. VYkazaTb Takue HEOTpUIATEIbHbIC UEIble X, Yy, Z, t, 4TO
o242, 2, .2
N=x"ty™+z"+t".

BapuaHm 37
Haiitu narypaneHoe uucio ot 1 1o 10 000 ¢ MakcUManbHOM CyMMOMN JENIUTENEH.

BapuaHm 38

JlaHbl HaTypajbHble yucIam<n U r<s. Beraucaurs



S
[

BapuaHm 39
JlaHo HaTtypaigbHOE Yuciao n. Berauciursb
1-2+42-2°43.2°+ ... +n-2"
OHpCI[eJ'II/ITI) MAaKCUMaJIbHOC 3HAYCHUC N, A1 KOTOPOI'O MOYKHO BBICUCIIMTH 3HAUCHUC 3TOI'O BbI-

paXXEeHUs, €CITU [T BBIBOJIA PE3yJIbTaTa UCII0Ib30BaTh IEPEMEHHYIO
a) tuma Word; b) tuna Byte

BapuaHm 40
3ameuena ciaeayromasa 3aKOHOMCPHOCTD:

9x 1+2=11

Ox 12+3=111

9x 123 +4=1111
Ox 1234 +5=11111

Hanucatp nporpammy, HOAUBEPKIAIOIIYIO 3Ty 3aKOHOMEPHOCTb.

BapuaHm 41

Haiitu HaumenblIee HaTypaigbHOE YuCia0 N, MPEICTaBUMOE JABYMS Pa3IMYHBIMU CIIOCOOaMM B BHU-
Jie CyMMBI KyOOB JBYX HATYPaTbHBIX YHCEN X 1y .

BapuaHm 42
Haiitu Bce n, ns kotopsix Fn=n. (Fn - yncina ®ubonauun)

BapuaHm 43
Haiitn Bce n, jurst koTopsix Fn=n’. (Fn - uncma ®uGonayan)

BapuaHm 44

OnpenenuTh KOJUISCTBO COBEPIICHHBIX YHCeN Ha WHTepBajie [a, b]. CoBEpIIICHHBIM HA3BIBACTCS
YHCII0, pABHOE CyMME CBOUX JICIUTENEH 3a HCKII0UeHneM camoro ceds. Hampumep, 6=1+2+3.

BapuaHm 45

OO6pasyeM mocnea0BaTeIbHOCTh CIEAYIOMUM 00pa3oM. B kadecTBe HayanbHOTO 3lIeMEHTa BhIOe-
peM moboe HaTypallbHOE YMCI0, KpaTHOe TpeM. Kaxkapiit creayroniuil 2JIeMeHT TT0CIeI0BATEIbHOCTH
paBeH cymme KyOoB Bcex mudp mpenbiayiiero snemeHTa. Iloka3aTe, 4To mro0as Takasl mocieaoBa-
TEJILHOCTh CTAHOBHUTCS TIOCTOSIHHOM (Ha4MHAasi C HEKOTOPOTO AIeMeHTa), paBHo# 153. Hanpumep:

33

3°+3°=54

5°+4°=189

1’+8+9°=1242

1P+2°+47+2°=81



83+1°=153
1°+5°+3°=153

4. Pe3yabTaThl padoThl

B pesynbraTte BbINOIHEHMS 1a00paTOPHOM PabOTHI CTYAEHT JOJIKEH OMMCATh aTOPUTM, MPOJE-
MOHCTPUPOBATh MPEINOaBaTeN0 paboTy MporpaMMbl U MCXOAHbIE TEKCTbI, HAIMCaHHbIE Ha JIO00M
SI3bIKE BBICOKOTO YPOBHSI
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NNABOPATOPHASA PABOTA Ne2

Oopabomka cmpoKoebix OAHHBIX

1. Heab padoTsl
N3yueHne BO3MOKHOCTEH U OBJaJieBaHHE HaBbIKAMU 00OPa0OTKU CTPOKOBBIX IaHHBIX.

2. lomaniHee 3ajaHue
W3yunts pasgensl 1 1 2 koHcnekra Jekuuid. O3HaKOMHUTBCSI C OMUCAHUEM U 3a/laHuEM 110 Jia-
6oparopHoii pabote. [ToArOTOBUTHCS K TEOPETUUECKOMY KOJIIOKBHYMY.

3. Okckype B s13bIk [lackanb

Tun STRING (ctpoxka) B Typ6o Ilackane mmpoko ucrnosb3yercs aias o0paboTku TekctoB. OH BO
MHOI'OM MOX0 Ha ogHoMepHbIi MaccuB cuMBOJIOB ARRAY [0..N] OF CHAR, onHako, B oTau4me ot
MOCJIETHETO, KOJIMYECTBO CUMBOJIOB B CTPOKE-TIEpeMEHHOU MoKeT MeHThCs OT 0 10 N, rae N — mak-
CUMaJIbHOE KOJIMYECTBO CHMBOJIOB B CTpoke. 3HaueHue N  ompenensercs OObSBICHHUEM THIA
STRING([N], #O He Oonbire 255. [To ymonuanuio 3Hauenne N=255.

Crpoka B Typ6o Ilackanme TpakTyeTcs Kak Iemodyka cUMBOJIOB. K m00oMy CHMBONY B CTpOKE
MO>KHO OOPaTUTHCS TOYHO TaK ke, KaK K 2JIEMEHTY OJHOMEPHOI'0 MaccHuBa , HallpuMep:

Var

St : string;

if st[5]= ‘A’ then ........

Camblii iepBbIid 0aiiT B cTpoke uMeeT HHAEKC 0 M COASPKUT TEKYIIYIO JUIMHY CTPOKH.

Bce neficTBus Hag CTPOKaMU pEaTU3yIOTCS C TIOMOIIBI0 BCTPOSHHBIX MPOLEAYP U QYHKIHUH;

CONCAT(S1 [,S2, ..., SN]) — ¢ynkuus tuna STRING; Bo3Bpaiaer cTpoky, NpeAcTaBIsSIONyI0
CIETUICHUE CTPOK — mapameTpoB S1, S2, ..., SN.

COPY(ST, INDEX, COUNT) — ¢ynkuus tuna STRING; konupyet u3 crpoku ST COUNT cum-
BOJIOB, HaUMHAas ¢ cuMBoJIa ¢ HomepoM INDEX.

DELETE (ST, INDEX, COUNT) — nponienypa; ynanset u3 crpoku ST COUNT cumBosioB, Ha-
YyyHas ¢ cuMBoJia ¢ HoMepoM INDEX.

INSERT(SUBSTR, ST, INDEX) — npornienypa; BcraBisier moactpoky SUBST B ctpoky ST, Haun-
Has ¢ cuMBoga ¢ HomepoMm INDEX.

LENGTH(ST) — ¢ynkmus tunia INTEGER; Bo3Bpamaer nnuny crpoku ST.

POS(SUBST, ST) - ¢pyukuus tuna INTEGER; otsickuBaet B ctpoke ST nmepBoe BXOXKICHHE MO/~
ctpoku SUBST u Bo3Bpaiaer Homep MO3MIMHU, ¢ KOTOPOW OHAa HAYMHAETCS; €CJIM MOACTPOKA HE Hal-
JIeHa, BO3BPAIIIAETCS HOJIb.

STR(X [:WIDTH [:DECIMALS]], ST) — nponieaypa; mpeoOpa3yeT unucio X JF0OOro BEIIeCTBEH-
HOTO WJIX IeJIOTO TUIOB B CTPOKY CUMBOJIOB ST.

4. BapyaHTbl HHAUBUAYAJbHbIX 3a1aHUH

Bapuarm 1
BecTu cTpoky Tekcra. Onpenenutb, COASPKUT JTU OHa CUMBOJIBI, OTJIMYHBIE OT OyKB M Mpoodera.

BapuaHm 2
JlaHa cTpoKa; BBISICHUTb, SIBJISETCS JIM OHA MIEHTU()PUKATOPOM IMEPEMEHHON MM JIECATHYHON 3alHChI0
quciliia.

BapuaHm 3

[ToncunTaTh, CKOJIBKO pa3 BXOJUT CHMBOJ 'a' B TEKCT U3 MSATH CTPOK, CKOJBKO pa3 cUMBOXI 'b' u
CKOJIBKO pa3 CUMBOJ ‘c’. BrimaTe mHGOpMaINio, KaKo CUMBOJ U3 3THX TPEX BCTpedaeTcs Hanbosiee
4acTo.



BapuaHm 4
JlaH TeKCT W3 JECSATH CTPOK. 3aMEHHTh B YETHBIX CTPOKAxX BCE BXOXKICHHS CMMBOJa 'a' Ha 'b', a B
HEYETHBIX Ha000poT. cxoaHbIe M M3MEHEHHBIE CTPOKU BBIBECTH Ha HKpaH.

BapuaHm 5
Onpenenuth KOJIUYECTBO BXOKICHUM 3aJaHHOM MOJICTPOKH B CTPOKY. BBOA CTpOKHU M MOJICTPOKH Op-
raHU30BaTh U3 (aiia win ¢ KJIaBUaTyphI.

BapuaHm 6
B ctpoke 3amenuts Bce BxoxaeHus noAactpoku ‘ASU’ Ha ‘ACY’. BBoa cTpoku U MOJACTPOKH Opra-
HU30BaTh U3 (ailina UM ¢ KIaBUaTyphl.

BapuaHm 7

HOI[C‘-II/ITaTI) KOJIMYCCTBO PA3JIMYHBIX CUMBOJIOB B BBOI[I/IMOﬁ CTPOKE.

BapuaHm 8

CTpoka COAEPIKUT HECKOJIBKO CIIOB, MEXKIY COCEJHHMH CIOBaMU HE MEHEe OJHOro mpobena,
3a TIOCJICZIHUM CJIOBOM — TouKa. BeIOpaTh Bce ciioBa, MMEIOUIME HEYETHYIO JUIMHY, BHIBECTH MX Ha
9KpaH B 00paTHOM MOpsiIKE (HaIpUMEp, CIOBO «MaMa» B 0OpaTHOM MOPSAKE — «amam»).

BapuaHm 9

Z[aHa CTpPOKa, COoACprKallasi HECKOJIbKO CJIOB. BBI6paTB TO CJIOBO, KOTOpPOC COACPIKUT HaAU-
00JIbIIIEE KOJTMYECTBO IIACHBIX 3BYKOB.

Bapuarm 10

Jano HaTypaigbHOE 4ucio n. ITomyduTh CUMBOJIBHOE MPEACTABICHUE ITOTO YUCIIA B BUJE T10-
CIIEIOBATENIFHOCTH IU(P M MPOOENOB, OTACISIONMX TPYIIBI O TpU HudpHI, HaYuHas crpasa. Ha-
npumep, n=12354376, nomxHo nonyunutees 12 354 376.

Bapuarm 11

Jano HatypamsHoe yucio n (n<1000). 3anucarh 3TO YKCIO PyCCKUMH ciaoBamu. Hampumep, msTHa-
IaTh, ABECTU TPUALATH U T.II.

BapuaHm 12

Jlyis OOJIBIIMHCTBA CYIIECTBUTENIbHBIX, OKAHYMBAIOUINXCSA HA —OHOK U —€HOK, MHOKECTBEHHOE
quciao o0pasyeTcs OT Apyroi ocHoBbl. Kak mpaBuiio, 3T0 MPOUCXOIUT MO 00pasily: LBIIUICHOK — IIbII-
JsiTa, MBIILIOHOK — MbIIIaTa u T.7. B HOBOI ocHOBe mepen mocienHeld OyKBOW m MUILETCS a WU 5 B
3aBUCUMOCTH OT IpeAblAyIIel OyKBbI: €CIIM 3TO LIUMIIIas, TO — a, uHaue — . [IpeobpazoBars moa00-
HBIE CYIIECTBUTEIIBHBIE €AMHCTBEHHOTO YHCJIA B CYLIECTBUTEIbHBIE MHOKECTBEHHOI'O YNCIIA.

Bapuarm 13

BBectu crpoky. M3 CHMBOJIOB 3TOM CTPOKH COCTaBUTH JIBE HOBBIC CTPOKH: OJIHY — COJICpIKa-
Y0 TOJBKO MU(PHI; IPYTYI0 — 3HAKH apuPMeTHuecKux neicTBuil. Eciin kxakas nubo u3 CTpOK myc-
Tast, BBIBECTH COOOIIIEHHE 00 ITOM.

Bapuarm 14

Hcxonnast cTpoka COAEp>KUT CBEACHUS O YeloBeKe: (DaMIIINI0, MHULIUAIIBI, TOJ POKIICHUS, POCT B CM.
OTU CBelleHUs] PACIONOKEHBI B MPOU3BOJILHOM MOPSIKE, OTAETEHBI IPYr OT Apyra mpobenamu. Ha-
npuMep:

HUsanos .M. 1976 187

.M. NBanos 187 1976

187 U.1. 1976 UBanoB W T.I.

BriBecTr 3TH cBeieHMs Ha 9KpaH B CIEIYIONIEM BUIE:
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NpanoB U.M. 1976 rona poxnenus umeet poct 187 cMm.

BapuaHm 15

OHpe,Z[eJ'II/ITL, SABJIICTCA JIM BBCACHHAA CTPOKA MAJIMHAPOMOM, T.C. UUTACTCA OAUHAKOBO CJIaBa
HaIripaBO U CIIpaBa HAJICBO.

BapuaHm 16

OmnpenenuTs CTOUMOCTD TeNlerpaMMBbl, €CJIM U3BECTHO, YTO CJIOBO, JuIMHHee K OykB, CTOUT B
JIBa pasza J0poke 0OBIUHOTO.

BapuaHm 17
Bsectn CTPOKY. OHpeI[eJ'II/ITB HanOOJIbIlIEEe KOIUYECTBO OINHAKOBBIX CHUMBOJIOB, UAYIIHUX B
HEW moApsI.
BapuaHm 18

Beectu CTPOKY, COACPIKAITYO HCCKOJILKO CJIOB. OHpe,Z[eJ'II/ITL CaMoO€ JIMHHOC U CaMO€ KOpPOT-
KO€ CJIOBO.

BapuaHm 19

BBectu cTpoky, cozmepikallyro HECKOJIbKO clioB. ONpenenuTs CI0BO, COAEprKaliee Haubob-
1iee KOJMYECTBO IIaCHBIX PYCCKUX OYKB.

BapuaHm 20

Ctpoka S conepxuT pamunuto, uMms, ordyectBo. Heodxoammo mpeoOpazoBartk ee B CTPOKY, CO-
JeprKanryro (HaMuInio U HHAITHAIIBL.

BapuaHm 21

BBectu cTpoky, coaepKalnyto HecKoiIbko cioB. COCTaBUThH CIOBO M3 MOCIEAHUX OYKB CIIOB,
BBEJICHHOW CTPOKH.

BapuaHm 22

BBectu cTpoKy, copeprKallyo HECKOJIbKO CJIOB. BbIOpaTh Te ci1oBa, B KOTOPBIX HepBas OykBa
9TOrO CJIOBA BCTPEYAETCS €IE XOTh OJUH pas.

BapuaHm 23

BBectu cTpoky, comepiKaliyro HECKOJIBKO CJIOB. B ciioBax, MMEIOIIUX HEYECTHYIO JUIMHY, yia-
JUTHh CPEIHIOI0 OYKBY.

Bapuanm 24
3amano nenoe uucio ot 1 10 999. BeiBectn ero puMcKkuMu 1udpamu.

BapuaHm 25

IIocne KaXXZ0ro CjioBa B CTPOKC MOCTABUTH 3HAK MPCIMHAHUSA: CCJIHW CJIIOBO 3aKAHYMBACTCA HaA IJac-
HBII>'I, TO IMIOCTAaBUTH <<!», B IIPOTUBHOM CJIy4da€ IMOCTABUTDH «;»

BapuaHm 26

Beectu ctpoky Tekcra. OnpenennTh Kakux OyKB — INIACHBIX WM COTJIACHBIX — OOJIBIIIE B 3TOM TEKCTE.

BapuaHm 27

Beectu nBa cumBona. Ha ux ocHoBe creHepupoBaTh CTpoKy PuOoHauM (MOCIEACIOUINI 3IIEMEHT
CTPOKH SIBJISICTCS] KOHKAaTCHALIMEH JBYX ITPEIbIIYIIHAX
a 6 a0 6ab a00ab 0a6ab60ab a66a66abab06al.............

BapuaHm 28
Pazpabotare nmporpamMmy, npeoOpas3yIonlyio BBOIUMOE C KJIABUCTYPbI YHCIO B CTPOKY CHMBOJIOB, OT-
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JEJISIsE TPYIIIBI TI0 3 paspsiaa mpodesamu.

BapuaHm 29

BBectu cTpoky, coaepikaliyto HECKOJIbKO ciioB. IlepenucaTths cioBa B Hel B 0OpaTHOM MOpSAKE
(mocneaHee CI0BO 3aMKCaTh MEPBBIM)

BapuaHm 30
3aMeHUTH B CTPOKC BCC 3aIJIaBHBIC 6y'KBBI Ha CTPOYHBIC U HaO60pOT.

Bapuanm 31

K CTPOKEC I[O68.BI/ITL ABOCTOYMC U BCC IICPBLIC 6YKBLI BXOOAIIUX B HEC CJIOB.

BapuaHm 32

Beectu 6yKBy Y 1anuTh ee U3 BCeX YETHBIX CJIOB 3aJJaHHOU CTPOKH.

BapuaHm 33

Beectu nBe crpoku. Co3naTh TPEThIO CIEIYIOIMM 0Opa3oM: YETHBIE CIIOBA 3TOHM CTPOKH -
ciioBa 1-i CTPOKH, HEUYETHBIE CIIOBA — CJI0BA 2-i CTPOKH, 3aIIMCaHHBIE B 0OPATHOM TOPSI/IKE.

BapuaHm 34

HOI[C‘-II/ITaTB KOJINYCCTBO OJUHAKOBBIX CJIOB B IMPCAJIOKCHUH.

BapuaHm 35

Ornpenenutb, €CTh JIU B CTPOKE CJI0BA, OTJIMYAIOIIMECS OT 3aJaHHOTO HE OoJiee ueM Ha | cuM-
BOJL

BapuaHm 36

[TocTaBuTh 3HAKM MpENUHAHUS B MPEIJIOKEHUH: €CIM CJIOBO HAYMHAETCS C TJIAaCHOW OYKBBI,
nepe]] HUM TOCTaBUTh 3HAK *“ ; ” , B IpoTUBHOM ciydae — “!” (IIpoGesbl Mex Iy CJI0B COXPAaHUTB).
BapuaHm 37

3anmaH TeKcT. BriBecTH Bce ClIOBa, 3aIIMCAHHBIE C 3arJaBHOU OYKBBHI.
BapuaHm 38

Jlan TexcT. BeiBecTH Bce cOOCTBEHHBIE MMEHa, Meromuecs B HeM. (byneM cuuTaTh, 9TO B Ha-
qaJjie MPeIOKEHUS UX HET).

BapuaHm 39

3amaH TEeKCT U3 5 MpeIoKEeHNH. 3aMEHHUTh MOPSIAO0K MPEUIOKEHUN B TEKCTE CICTYIONUM 00-
pazom: 1, 3,5, 2, 4.

BapuaHm 40

C("’

B 3a1anHOM TEKCTE MOCIIE YETHOTO NPEAJIOKEHHS TOCTABUTh , TIocJie HeyeTHoro — *“ 7 ”
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BapuaHm 41

B 3aaHHOM TCKCTC BCC TOYKHW 3aMCHHTL HC BOCKIMLATCIILHLIC 3HAKHW, 3aIllATHIC — Ha BOIIPOCH-
TCJIbHBIC.

BapuaHm 42

[TepeBecTr YKCIO B IPUBBIYHBIE HOMED TelieOHA, HATTPUMED:
324567 3ammcarh 32-45-67; 2345236 3anucath 234-52-36

BapuaHm 43

CdopmupoBaTh CHMBOJBHYIO 3aITUCH IIEHBI , HATTPUMEP
32,34 — tpuanath aBa pyosis 43 xorr;
1324,00 — onHa ThIcAYa TPUCTA BAaAUATh YeThipe pyo, 00 kom.

BapuaHm 44

3amaHo MateMaTU4ecKkoe BblpaxkeHue. [lepenucars ero B cieayromemM Bu/e:
CHauana MaTeMaTH4eckue QyHKILUH, 3aTeM 3HaKU Onepaiuii, OykBbl, HUPPBHIL.

BapuaHm 45
BBectu uncio. Haiitu B TekcTe Bce CJIOBA, COCTOAIIMEC Ha 0osee 4eM U3 ITOr0 YHCIa 6YKB

BapuaHm 46
BriBecTn Bce coueTaHus TPEX 3aJaHHBIX 6YKB (CO‘{CTaHI/I}I MOT'yT OLITH C IIOBTOpaMu UJIN 663).

BapuaHm 47

Ornpenenutb KOJUYECTBO CIOB B TEKCTE, MMEIOIIMX 3aJaHHyI0 JIUHY. COCTaBUThH CTPOKY U3 MEp-
BBIX OYKB IOJTyY€HHBIX CJIOB.

BapuaHm 48
Onpenenutb KOTUYECTBO MPEII0KEHUN B TEKCTE.

BapuaHm 49

3aMEHUTh TEKCT CICAYIOIMHUM 00pa3oM: TOCIETHEE CIOBO B MPEIOKEHUU CHENaTh TEPBBIM,
MpeAnocaeIHee — BTOPHIM U T.I.

BapuaxHm 50

CocraButh nporpammy “Lluknuueckuii caBur npeaioxenus’”. Beectu uncno. OcyniecTBUTh UK-
JUYECKUM CIBUT CJIOB B MPEJIOKEHNN HAa YKa3aHHOE YHCIIO MO3ULIUH.

5. Pe3yabTaThl padoThl
B pe3ynbrare BBITIONIHEHHS Ja00OpPATOPHON pabOTHl CTYJEHT JIOJDKEH pa3paboTaTh M OMUCATh
QITOPUTM PEIICHUS 3a/1a4H, TPOJIEMOHCTPUPOBATH MPEMOIABATEN0 pabOTy MPOTrpaMMbl U HCXO/I-
HbIE€ TEKCThI, HAITUCAHHBIE HA JIFOOOM SI3bIKE BBICOKOTO YPOBHSI.
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NNABOPATOPHASA PABOTA Ne3

Copmupoaka MaAcCcue06 U anajiu3 anzopummos

1. Heab paGoTsl
W3ydeHue pazauyuHbBIX METOIOB BHYTPEHHEH M BHELIHEH COPTUPOBKH, MCCIEIOBaHUE U aHa-
JIN3 QITOPUTMOB Ha MIPUMEPE AITOPUTMOB COPTUPOBOK MACCHBOB.

2. JlomaiHee 3aJaHue
W3yunth paznen 3 KOHCIEKTa JEKUWH. 3HaTh METOAbI BHYTPEHHEH U BHEIIHEH COPTHPOBOK.
O3HaKOMUTKCS C OMMCAaHUEM U 33JIaHHUEM I10 JJabopaTopHO padoTe.

3. BapuaHTbl HHANBHAYAJIbHBIX 321aHUI

Jlng Bcex BapHaHTOB HEOOXOIMMO peaju30BaTh JBa aJIrOpPUTMa COPTUPOBKHM MAacCCHUBOB YHCEIL.
ITpoananu3upoBaTh paboTy 3TUX AITOPUTMOB B JyYIlleM M XyJueM ciyyasx. Onpenenurs KoJanve-
CTBO CPABHEHHUH M MePecTaHOBOK B KaXJ0M U3 MeTo0B. CesiaTh BBIBOABI O 1I€JI€CO00Pa3HOCTH
IIPUMEHEHHS] METOOB JJISl pa3IMYHBIX HAOOPOB JaHHBIX.

BapuaHm 1

Co3nmaTte mporpaMMy, peaau3yIOIIyl0 COPTHPOBKY MaccHBa METOJAMH ITy3BIPbKa, U OBICTPYIO
COpPTHPOBKY (MeToa Xoopa)

BapuaHm 2

CO3I[aTb nporpammy, pCaJiM3yroulyr0 COPTUPOBKY MACCUBA NPOCTBIMU BKIIFOUCHUSAMU U MCTOAOM
MAaKCUMYMOB.

BapuaHm 3

Coznath mporpamMmy, peamu3yIoulyl0 COPTUPOBKY MacCHMBa MPOCTBIM BBHIOOPOM U COPTHPOBKY
BKJIIOYEHUSIMU € YOBIBAIOIINM TpupatieHueM (coptupoBky llemna).

BapuaHm 4

CozpaTthe nporpamMmy, peanu3yrolylo IMEeHKep - COPTUPOBKY MaccuBa U COPTHPOBKY C IOMOIIBIO
JepeBa.

BapuaHm 5

CozpaTe nporpamMmy, pealnus3yollyl0 COPTUPOBKY MAacCHBa METOAAMH IPEJCOPTHUPOBKU U CIIUS-
HUS, U TMPaAMUJAJIBHYIO COPTUPOBKY.

BapuaHm 6

Co3mate mporpammy, peajn3ylollyl0 COPTUPOBKY MaccHBa MeTOAaMHu LU(POBOM pacmpeensio-
11el COPTUPOBKH, 1 COPTHPOBKY IIPOCTHIM BEIOOPOM.

4. Pe3yabTaThl padoThl
B pesynbrare BHINOIHEHUS TaOOpaTOPHON pabOTHI CTYAEHT JOJDKEH MPEICTaBUTh AITOPUTMBI
COPTUPOBOK, IPOIEMOHCTPUPOBATh PAOOTY MPOrpaMMBbl U UCXOAHbIE TEKCThI, HATMCAHHBIE HA JIIO-
O0M sI3bIKE BHICOKOTO YPOBHSI, IPOTECTHPOBATH MIPOTPaMMbI Ha pa3IMYHBIX HAOOpax JaHHBIX (YIIO-
PSI0UYEHHBIE MACCUBBI, YACTUYHO YNOPAJOYCHHbIE MAaCCUBBI, MACCHUBBI, YIOPSI0UYE€HHBIE B 00paT-
HOM TMOPSKE), BBIBOJBI M3 aHAJM3a Pe3yJbTaTOB pabOTHl AITOPHUTMOB HA Pa3IMYHBIX HAabOpax
JAHHBIX.
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NNABOPATOPHAA PABOTA Ne4

Junamuueckue cmpykmypuot Oannvix. Opeanu3ayus OAHHBIX 6 CHUCKOGblE CHPYKMYPbl

1. Heab padoTsl
N3yuenue u co3aHue CIMCKOBBIX CTPYKTYP JAHHBIX .

2. JlomaurHee 3aganue
N3yuute paznen 4 xoHcmeKkTa JeKiuil. O3HAKOMUTHCS C 33JJaHUEM T10 JTA0OpaTOpHOU padoTe.
[ToaroTOBUTHCS K TEOPETHYECKOMY KOJUTIOKBHYMY.

3. Okckype B sa3bIk [lackanb

Ornucanue m000¥ NEPeMEHHOM MPOCTOTO WIIA CTPYKTYPUPOBAHHOTO TUIIA CIIYXKHUT ABYM IICIISIM:

1) ompexnensercs UACHTUPHUKATOP KaK UMS 3TOH MEPEMEHHOM;

2) BBLAETSACTCS MaMSTh Ui XPAaHEHUS ITOM MMEepeMEHHON, KOTOpasi CBSI3BIBACTCS C €€ MIEHTH(H-

KaTOpPOM.

Bce nepemennsbie, o0ianaomue 3TUMUA CBOMTCBAMH, HA3bIBAIOTCS CTaTUYECKUMH. KoMmmuisTop
MOKET 00paboTaTh BCe CTATHYCCKHE MEPEMEHHBIC 0€3 BBIMOIHEHHS TPOTPaMMBbI.

C npyroii cTOpoHbI, €CTh IEPEMEHHBIE, KOTOPbIE CO3/1al0TCA U YHUUTOXKAIOTCS B IIPOLIECCE BHIIOJ-
HeHus porpaMMbl. OHU HE BXOJIAT B IBHOE OMKCAHUE NMEPEMEHHBIX U, CIEI0BATENIbHO, K HUM HENb3s
06paTI/ITBCf{ C IMIOMOIIBIO I/I[[GHTI/I(bI/IKaTOPOB. ITamsTe AJI1 XpaHCHUA TaKHUX IEPEMCHHBIX HCJIb3s BbI-
JIENIUTH TPU MPOCMOTPE CTATHUECKOTO TEKCTa MPOrpaMMbl. DTO MOXHO CHIelaTh JHIIb JUHAMAYECKU
B TIPOIIECCE BBHIMOJIHEHUS MporpamMmbl. [1o3ToMy Takue mepeMeHHbBIE HA3bIBAIOTCS OUHAMUYECKUMU.
JIOCTyT K AMHAMUYECKUM TIEPEMEHHBIM OCYIIECTBIISICTCSI C TIOMOIIBIO YKa3aTenen (CChUIOK), KOTOPbIC
CTaHOBSTCS OTPEICIICHHBIMHE ITOCJIC CO3aHUS TUHAMHYECKOTO 00BEKTA.

JluHaMuveckass mamsitb — 3TO (DAKTUYECKH EAMHCTBEHHAs BO3MOXHOCTh OOpaOOTKH MacCHBOB
JAHHBIX OOJIBIION pa3MepHOCTH. MHOTHE MPaKTUYECKHUE 3a/Ja4 TPYIHO MM HEBO3MOXHO PEIIUThH
0e3 UCIOTBb30BAHUS JMHAMUYCCKOM MaMSITH.

3.1. Ykazamenu

OnepatuBHas namsath 11K npezncrasisier co00il COBOKYITHOCTh AJIEMEHTAPHBIX A4YEEK JJIS XpaHe-
HUs nHOpMAIUU — OANTOB, KK U3 KOTOPBIX UMEET COOCTBEHHBIM HOMEDP. DTH HOMEpPA Ha3bIBA-
IOTCS aJipecaMy, OHH MO3BOJISIIOT 00pamaThes K Jr000My 0alTy mamsTH.

Typ6o Ilackanbs mpeaocTaBisieT B pacHoOpsKEHHE MPOrpaMMHUCTa TMOKOE CPEACTBO YMpPaBICHHS
JUHAMHYECKOHN NaMsThIO — TaK HAa3bIBAEMbIE YKA3aTEIIH.

Yxazamenv — 310 mepeMeHHas, KOTOpasi B Ka4eCTBE CBOETO 3HAUYCHUS COJCPIKUT ajpec OaiiTa ma-
MSITH.

Kak npaBuio, ykaszarenb CBS3bIBACTCS ¢ HEKOTOPBIM THIIOM JaHHBIX. Takue ykaszarenu OyaeM Ha-
3BIBaTh Munu3uposanHvimu. s oObsIBICHUS TUITU3UPOBAHHOTO YKa3aTelsl UCIOJIb3yeTCsl 3HAUOK *,
KOTOpBIﬁ noMemacTCd nepea COOTBCTCTBYIOLIUM THUIIOM.

Var

P1 : Minteger;

P2 : " real,;

Type

RPointer = “"PRecord;

PRecord = record
Name : string;
Job : string;
Next : Rpointer;
End;
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IIpu oObsiBernn tuma RPointer Mbr cocmanuck Ha Tunm PRecord, koTopeiii mpenBapuTebHO B
nporpaMMe oOBsBICH HE ObLIT. DTO UCKIIIOYSHHE CAEIAHO IS yKa3aTelel, KOTOPbIe MOTYT CChUIAThCS
Ha enie He OOBSIBICHHBIN THIT IAHHBIX.

B Typ6o [Nackane MOXHO OOBSIBIATH yKa3aTelb M HE CBA3BIBATH €T0 MPH ITOM C KaKUM-JINOO KOH-
KpETHBIM TUIIOM JaHHbIX. /L1 aToro ciaykut crangaptaeiii Turn POINTER.
VAR P : POINTER;
VYkazarenu Takoro pojaa 0yaeM Ha3blBaTh HEMUNUZUPOBAHHBIMU.
3nauenue NIL (mycToii ykazarens) NpUHAAICKUT BCEM THIIaM yKa3aTesei.
OO0un mun ykasameneil paspewiaemcs UCNOIb308amy MOJIbKO O CCbUIKU HA OOHOMUNHbLE dJle-
MeHmbl.
Jlig co3naHus TMHAMUYECKUX MEPEMEHHBIX UCIOb3yeTcs ctanaapTHas npoueaypa NEW. Ee Ha-
3BIBAIOT MPOLEAYPON AJMHAMHYECKOTO pasMeleHus. Eciu 3a1ano onrucanue nepeMeHHom P
Var P : "T;
TO MPU OO0PALEHUH K MPOLEType JUHAMUYECKOTO pa3MeILeHUs
NEW(P)
CO3/aeTcs HOBAas, MOJHOCTBIO HEONPE/IEIEHHAs TepeMeHHas Tuna T 1 HoBoe 3HauYeHue TUIa - yKa-
3aTenb 17 IepeMeHHON P, KoTopoe yKka3bIBaeT Ha BHOBb CO3aHHYIO IIEPEMEHHYIO.
Takum oOpa3om mpoleaypa AMHAMUYECKOT0 pa3MELICHHsI BHIIIOJIHAET JABa JIEHCTBUS:
1) pasmemaer nepeMeHHyo Tuna T B mamsTH;
2) npucBauMBaeT ykazarento P anpec 3Toil mepeMeHHOM.
JIMHaMUYEeCKyI0 MaMsATh MOXHO HE TOJIBKO 3a0MpaTh M3 Ky4yH, HO U BO3BpalllaTh 0OpaTHO.
st aToro ucnons3yetcs mpouenypa DISPOSE.
Const
P : ~real = NIL;

dispose (p);
p :=NIL;
Crnenyer ydecTb, UTO HadaJbHOE 3HAYCHHE yKazaTens (MIpH ero OOBSBICHHH) MOXKET OBITH
IIPOU3BOJIBHBIM, HO 3HaueHHe NIL nmpennouyrurensHee.
Uepenoranue obpamenuii k mpouenypam NEW u DISPOSE 00bvHO NMpUBOIUT K “‘suen-
CTOI” CTpyKType namsTu. Jlpyrasi BOSMOXHOCTh COCTOUT B OCBOOOXKJICHUHU LIEJIOTO (pparMeHTa Kyuu.
C 9T0i1 1enbio nepesl HayauoM BbIJENICHUS! TMHAMUYECKON MaMsITH TeKyIllee 3HaYeHUE yKazaTess 3a-
MIOMUHAETCA B TIEPEMEHHOM — yKkazarene ¢ nomoibio mnporeaypsl MARK. Teneps MOXHO B JH000#
MOMEHT OCBOOOJUTH (hparMeHT KyuyH, HauaHas OT 3allOMHEHHOIO ajpeca A0 KOHLA TUHAMHYECKON
namsTH, ucnoin3ys npouenypy RELEASE.
Var
P, pl, p2, p3, p4, p5 : "integer;
Begin
New(pl);
New(p2);
Mark(p3);
New(p4);
New(p5);
release(p);
B stom mpumepe obpamenne k RELEASE(P) ocBoGoamno nuHaMHYecKyo maMsTh OT TTOMe-
YEHHOI'0 MECTa J10 KOHLIA Ky4H.
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3.2. Mcnonb3oeaHue ykazamereu

VYkazarenu 0OBIYHO HCIIONB3YIOT JJISi TIOCTPOCHHS CIMCKOBBIX CTPYKTYp HaHHBIX. PaccMoTpum
MIPUMEPHI MOCTPOCHHS] HEKOTOPBIX HanboJee pacpOCTPaHEHHBIX BUAOB CITUCKOB.

Ipumep 1. Ilpeocmasnenue cmexos

Kaxxaplii y3en crrcka JoMKeH coAepKarh 10 KpaifHei Mepe JBa MoJisi: OJHO TOoJIe THMA yKa3aTelb,
a BTopoe — Juist XpaHeHus naHHbix (INFO).

Type
L1 ="Node;
Node = record
Info : char;
Link : L1;
End;

[Tpennonoxum, 4to BXOIHOW (haill comep>KUT HEKOTopoe uucio jautep. Torma dopmupoBaHue
CTEeKa MOKHO M300pa3uTh CIEIYIONIEH MOCIeT0BATEIFHOCTHIO ONIEPATOPOB:

Var

Top, K : L1;

Ch : char;
......................... Top :=NIL;
While not eof Do

Begin

Read (Ch);
New (K);

K*. Link :=Top;
K*. Info :=Ch;
Top :=K;

End;

BrxiroueHue HOBOTO y371a MOXXHO H300pa3uTh C IIOMOIIBIO ONIEPATOPOB:

Var

Newnode : L1;
read (Ch);

new (Newnode);

Newnode” . Link := Top;

Newnode * . Info := Ch;

Top := Newnode;
A ypaalieHHne — ¢ TOMOUIBI0 OJHOTO OIepaTopa
Top := Top” . Link;

Ipumep 2. Ilpedcmasnenue ouepeoeii.
3amnuiieM onepaTopsl o (OPMUPOBAHUIO OUEPEIH:

Var
L,R,K:LI;
Ch : Char;
read (Ch);
New (k);
K” . Link := NIL;
K” . INFO := Ch;
R =K;L =K;
While not eof Do
Begin

Read (Ch)
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New (K);
K*. Link :=L;
K”. Info :=Ch;
L :=K;
End;
JloGaBieHre HOBOTO y371a K OYepeIu MPOUCXOAUT CIpaBa (MCIOIb3yeTCs yka3arens R):
Var
Newnode : L1;
read (Ch);
New (Newnode);

R ~ . Link := Newnode;

Newnode”. Link := Nil;

Newnode . Info := Ch;

R := Newnode;

Hckmrouenue y3na u3 ouepean MPOUCXOauT clieBa (MCOIb3yeTcs yKa3aTtensb L) u ocyliecTBis-
€TCsl OTHUM OIEepaToOpOM

L :=L".Link;

PaccMoTpuM enie oiuH BONpOC, CBSI3aHHBIN ¢ MOUCKOM B criucke. [Ipenmnonoxum, yto HE0OX0-
JUMO HalTH KaKyl0-TO ONPEAENIEHHYIO TuTepy, ckaxkeM ‘N’. Jljid onucaHus 3TUX ACHCTBUN BOCIIOJb-
3yemcs CIEIYIOIEN CXeMOi:

Var Point : L1;

A:=TRUE;
While (Point <> NIL) AND A DO
If Point ~. Info = ‘N’
Then A := FALSE
Else Point := Point * . Link;
Eciu nutepa ‘N’ mmeeTcs B CIUCKe, TO yKa3aTenb Point OyneT yka3sBaTh Ha TOT y3€J, B TI0JIe
Info xoToporo 3anucana sta nurepa. B npoTuBHOM ciy4ae 3HaueHueM ykasarens Point Oynmer NIL.

4. BapuaHTbl MHAMBUIYAJIbHBIX 3aJaHUI

B xome paboTsl Ui BCeX BapUAaHTOB HEOOXOIMMO HAmUCcaTh  MOANPOTPaMMY CO3JaHHUS
B OII cBA3aHHOrO OAHOHAIPABIEHHOIO CIMCKA, COACPIKAILEro Leible 4YHciIa B II0JE€ JAaHHBIX
(uncna BBOZATCS C KJIaBHATyphl WM U3 ¢aiia mo BBIOOPY). Takxke B mporpammax Bcex
BapUaHTOB JOJDKHA OBITh MOANPOrpaMMa pacledyaTky CIMCKA [0 afipecy  €ro IepBOro 3JIEMEHTA.
Hcnonp3ys 3Ty HOANpPOrpaMMy HEOOXOAUMO BBIBECTH CIHMCOK B HArIAgHOW ¢opme mocie
ero cozganud U Mogudukanuu. OCHOBHOE  COAEPKUMOE  IPOTrPAMMBl  JOJKHO COOTBET-
CTBOBAThb BApUAHTY.
Ilpumeuanue: B xoH1le TpOrpaMMbl HEOOXOJIUMO OCBOOOIUTH BCIO 3aXBAYCHHYIO MTAMSATh.

BapuaHm 1

Hanucarn nporpaMmMy HaxOXACHHUA IMOPAAKOBOIO HOMEpA 3JICMCHTA B CIIMCKC IO €TI0 3HAYC-
HUIO.

BapuaHm 2
Hanwncats nporpaMmy HaXOXKACHUA MAKCUMAJIBHOI'O IIO0 3HAYCHHIO 3JICMCHTA CIIMCKA.
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BapuaHm 3
Hanucare nmporpamMmMy yMEHBIIEHUS BCEX 3HAYEHHM SJIEMEHTOB CIUCKA HA MX IMOPSIKOBBII
HOMED.
BapuaHm 4
Hamucarts nporpamMmMy HaxO0XICHHA MHUHUMAJIbHOI'O II0 3HAYCHHIO 3JICMCHTA CITMCKA.

BapuaHm 5
Hammucatb nporpamMmy OINpeACICHUA KOJIUYCCTBA 3JICMCHTOB CIIMCKA C 3a/IaHHBIM 3HAYCHHUCM.

VYBenn4yuThL Bce YKa3aHHBIC 3HAYCHUS 3JICMCHTOB CIIMCKA Ha 5.
BapuaHm 6
yI[aJ'II/ITB 13 CIIMCKa HepBBIfI HyneBoﬁ 3JIEMCHT, €CJIN OH €CThb.

BapuaHm 7
Hamnmcars nporpaMMmy yJIajaeHusi 3J€MEHTa C ONpPEACIICHHBIM MOPSAKOBBIM HOMEPOM

BapuaHm 8
Hamucats nporpaMmy BCTaBKM HOBOI'O 3JIEMCHTA B CIIMCOK 3a HCKOTOPBIM 3aJaHHBIM I10-

PAAKOBBIM  HOMCPOM 3JJICMCHTOM (BCTaBKa OCYHICCTBIISICTCSA HE B KOHCIL CHI/ICKa).
BapuaHm 9
Hamucarts nporpamMmy yaajJdCHUs H3 CIIMCKaA 3JICMCHTOB C YCTHBIMHU HOMCpPAMMH.

BapuaHm 10

Hanucats nporpaMMy yzaajieHusi U3 CIMCKa 3JE€MEHTOB, 3HAUYEHHUS KOTOPBIX 00JbIlIe HEKOTOPOTO
3aIaHHOTO.

BapuaHm 11
Hanwncats nporpamMmy II€pEHOCA IICPBOI'0 BJICMCHTA CIIMCKaAa B €0 KOHCII.

BapuaHm 12
Hanucatn nporpamMmmy HOUKIIMYCCKOr0 CABUIa J3JICMCHTOB CIHMCKA HAa OJHY INO3UIHIO BIIPABO.

Bapuarm 13
Hanucate nporpammy nepeHoca B Ha4ajio CIKUCKa €ro MOCJIEAHEro 3JIEMEHTa.

Bapuarm 14

Hanucatp mporpaMMmy mnepeBOpauMBaHUs CIHCKA, T.€. CMEHUTh CCHUIKM TaK, YTOOBI €ro jie-
MEHTBI OKa3aJHCh PACIOJIOKEHHBIMU B OOPATHOM MOPSIKE.

BapuaHm 15
Hanucatn nporpamMmy yaajJCHUSA H3 CIHUCKA BCCX IOJIOKHUTCIBHBIX 3JICMCHTOB.

BapuaHm 16
Haiitu cpennee apudmeTniaeckoe 3JIEMEHTOB CITUCKA
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BapuaHm 17

Hamnmcats nporpamMmmy HOUKIIHYCCKOI'0 CABHUIAa 3JICMCHTOB CIIMCKa BJICBO Ha OAHY IMO3HULUIO.

BapuaHm 18
Hanwucarb nporpamMmy BCTaBKU U YAAJICHUS 3JICMCHTA B Ha4daJIO CIIMCKA.

Bapuarm 19
Hanwncarb nporpamMmy BCTaBKU U YAAJICHUS ITOCIICAHETO 3JICMCHTA CITMCKaA.

BapuaHm 20

Hanwucate nporpamMmy, GopMHUpYIOIIYIO /1Ba CHHMCKA, 3aMOHS UX yuciaMu U3 (aiinoB. OObe-
JUHUTH 00a CIMCKa B OJIMH, BCTAaBJISS 3JIEMEHTHI MOOYEPETHO TO U3 OAHOIO, TO U3 JIPYToro CIHCKa.
(ITepssiit an1-T criucka Nel; mepBblii 251-T ciucka Ne2; Bropoit ai1-T criucka Nel; BTOpo#t 3i-T crucka
Ne2 ut.11.).

Bapuarm 21

Hanwmcate nporpamMmy, GopMHUpYIOIIYIO /Ba CIHCKA, 3aMOHAA WX yuciamu u3 (dainos. [lomy-
YUTh HOBBIN CIHMCOK, 3HAUEHUS KaXJIOTO U3 3JIEMEHTOB KOTOPOTO, PABHBI CyMME 3HaUY€HHUI COOTBETCT-
BYIOLIIX JIEMEHTOB UCXO/IHBIX CITUCKOB.

5. Pe3yabTaThl padoThI
B pe3ynbraTe BHINONHEHUS J1aOOpaTOPHOM pabOTHI CTYAEHT JOJDKEH MPOJEeMOHCTPHUPOBATH
MpenoaaBaTeio paboTy MporpaMMbl U UCXOAHBIC TEKCThI, HATUCAHHBIC HA JIFOOOM SI3bIKE BBICOKO-
IO YPOBHSI.
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NNABOPATOPHASA PABOTA Ne5

Pexypcusnvie cmpykmypuot oannvix. I paghot

1. Heas padoTsl
N3yueHne BO3MOXKHOCTEH U OBJIaJIeHHUE HaBbIKAMHU PaOOTHI C IPEBOBUJIHBIMHU CTPYKTypaMu
JTAHHBIX.

2. lomamiHee 3a1aHue
W3yunts paznen 4 xoHcnekra jgekiuil. O3HAaKOMHUTBCS ¢ OMMCAHUEM U 3aJJaHHEM 110 Jiabopa-
TOpHOM paboTe.
HapucoBare Ha Oymare rpad, comaepkammii He MeHee 8 BEpIIUH. 3a1aTh €ro MaTpHIIAMH
CMEXHOCTH M UHIUCHIIHA.

JlepeBo - 0JJHa U3 CaMBIX PAcIPOCTPAHHHBIX CTPYKTYP., UCIOIb3YEMBIX IS MPEACTaBICHUS
naHHbIX B DBM. A B00OImIE, 1epeBO-KOHEYHOE MHOXKECTBO, COCTOSIIEE U3 OJHOTO WiH Ooiee die-
MEHTOB, Ha3bIBAEMBbIX y3JIaMHU.

Mexny y3/1aMu CyIIECTBYET OTHOLIEHHE TUIA "HCXOAHBIH-nopoxaAEHHBIN". Kopens - y3en,
HE UMEIOLINH ncxoaHoro (otua).Bee y3mbl, kpoMe KOpHS, UIMEIOT TOJIBKO OJIMH UCXOJHBIN (MCX.0TLA).
Ectb nepeBbs, cocrosimye u3 oaHOro KopHs. Kaxkaplil y3e1 MOKET UMETh HECKOJIBKO MOPOXKIEHHBIX
(cbiHOBei). OTHOIIEHUE "UCXOIHBIR-TIOPOXKIEHHBIN" AEHCTBYET TONBKO TakK: HE ObIBA€T OTHOLICHHUS
"MOPOXKIEHHBIA-UCXOAHBIN", T.K IOTOMOK y3JIa HUKOTJ]a HE CTAHET €ro MPEIKOM.

JlpeBoBOUIHAs CTPYKTYpa OYEHb YaCTO MPEJCTABISAETCS B CIIUCKOBOM (opMme.

I'pad oObruHO ompenenseTcss Kak HEKOTOPOE MHOXECTBO TOUYEK (Ha3bIBAEMBIX 8epuiUHAMU) U
HEKOTOPOE MHOKECTBO JINHUM, Ha3bIBAEMbIX peOpamu, COSAUHSIONINX ONpPEIeTICHHbIE apbl BEPIIUH.
Kaxxnas nmapa BepuinH coequHseTcsl He Oonbliie yeM oJHuUM peOpom. [lyra, coequHeHHasi ¢ BEpIIu-
HOM, Ha3bIBACTCS UHYUOEHMHOU 2Moll eepuiune. JIBe BepIINHBI HA3bIBAIOTCA CMENHCHbIMU €CIIN CyIlle-
CTByeT peOpo, coequHsIoniee ux. J{Be Tyru Ha3bIBAIOTCA CMEHCHbIMU, €CIIN OHU WHIMJICHTHBI OJTHOU
Y TOM € BEPILUHE.

s 3aganus TpadoB CyLIECTBYET HECKOJIBKO KJIACCOB MAaTPHI], OCHOBHBIE M3 KOTOPBIX KJIACC
MaTpHUILl MHIUACHIIUN U KJIacC MAaTPHIL] CMEXKHOCTH -

3. BapI/IaHTbI HHAUBUAYAJIBbHBIX 3aJaHui

BapuaHm 1
I[J'IFI 3aJaHHOI'O rpa(ba BBIBCCTH BCC ITapPbl CBA3HBIX BEPIIHNH, COCUUTATD NX KOJIMYCCTBO.

BapuaHm 2
st 3aganHoro rpada HAWTH U BEIBECTH ITyTh MEXKTy 3aIaHHBIMH BEPIIHHAMH.
BapuaHm 3
Cocunrtarhe KOIUYECTBO pedep 3agaHHoro rpaga.
BapuaHm 4
CocunTaTh KOJIHMYECTBO pedEp 3aJaHHOTO OpueHmuposannozo rpada.
BapuaHm 5
Co3pmate nporpaMMy MoMcka B rpade BepIINHbI, U3 KOTOPOH UCXOAUT Hauboblee Yucio pedep.

BapuaHm 6

Jnist 3aganHoro rpada HAWTH U BEIBECTH KPATYAUIIMNA My Th MEXKAY 33JaHHBIMU BEPIITHHAMHU.
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4. Pe3yabTaThl padoThl
B pesynbraTe BHINONHEHUS J1aOOpaTOPHOM pabOTHI CTYAEHT JOJDKEH NPOJEeMOHCTPHUPOBATH
MpEenoaaBaTelio paboTy MporpaMMbl U UCXOAHBIC TEKCThI, HATUCAHHBIC Ha JIFOOOM SI3bIKE BBICOKO-
ro ypoBss. [IporecTupoBaTh nporpaMMy Ha HECKOJIBKMX BapHUaHTaX MUCXOJHBIX JaHHBIX. [lomo-
HUTB OTYET rpaUUeCKUM MPEICTABICHHEM CTPYKTYPHI.
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