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BBepneHue

Yeaxcaemvre dessasmurxnaccrnuru!

Mzl 3KHBEM BO BpeMsi CTPEMUTENBHBIX II€PEeMEH, KOrja [JiA YeJloBeKa
BaXXHAa CMOCOOHOCTH K IIOCTOSIHHOMY Pas3BUTHUIO, TOTOBHOCTH K OCBOEHUIO
HOBBHIX, B TOM 4ucJje MH(POPMAIUOHHBIX, TexHoJoruii. HeobxomgumocTh
IOATOTOBKH K OBICTPO HACTYHAIOI[UM MEepPeMeHaM B OKPYXKaIoIleM MHUDe
TpeOyeT OT YeJIoOBeKa Pas3BUTOrO MEIIIJIEHUS, YMEHUII Opraius3anuu cob-
CTBEHHOII yueOHOM JeATeTbHOCTH, OPUEHTAIUN Ha JesITeJIbHOCTHYIO YKU3-
HEHHYI0 N0o3uIluin. PopMUPOBAHUE TAKUX KAaYeCTB JIMYHOCTA HEBO3MOXK-
Ho 6e3 pysgamMeHTaIbHOTO 6a30BOro 06pa3oBaHUS.

B xypce nuadopmaruru 9 xiacca 60abllI0e BHUMAHHE YAEJIACTCH (QYH-
JaMeHTANbHBIM (TeopeTHYeCKHM) BompocaM HH@opMaTHKu. Brnl Oyzere
H3y4aTh MaTeMaTHYeCKNe OCHOBBI HMHPOPMATHKH, MO3HAKOMHUTECH ¢ MO-
AeNUPOBAaHUEM, HayUHTeCch pa3padarTeiBaTh AJFTOPHUTMbBI M IIPOrpAMMBI,
pacuirpuTe CBOU NpeACTaBiIeHUs 00 MHAOOPMAIIMOHHBIX 1 KOMMYHHKAaIlU-
OHHBIX TEXHOJIOTHUSAX.

OyeHb BajXHO, YTOOBLI BBl OBLIM I'OTOBBI K IIPOJOJIMKEHUI0 OOYYEHUS C
HMCIIOJIB30BaHUEM CpelCcTB U MeTo/1oB uH(popMmaTuku 1 UKT.

Me1 HazteeMcest, UTO 3HAHUS U yMeHWA, TIOJYUeHHbIe Ha YPOKaxX UH(POP-
MaTUKH, Bbl CMOX<eT€ IPUMEHATH B JaJIbHEHIIEeM DK PEelIeHny PasHo00-
Pa3HBIX KU3HEHHEIX 3aJ/la4, OIPEAIIOJIAaralolNX TaKKe 9TAankl, KaK:

e IleJieriojlaraHUEe — IOCTAHOBKA 3aJJaYd HA OCHOBE COOTHECEHHH TOTO,
YTO y3Ke U3BECTHO, U TOTO, UTO TPEOYETCS YCTAHOBUTD;

e ILJIAHMPOBAHHE — OIpPeJeJeHUEe IIOCIeA0BATEIEHOCTA IIPOMEMKYTOU-
HBIX HeJIel ¢ yUeTOM KOHEUHOTO pe3yJibTaTa, pazdneHue 3agadu Ha IO/~
3aza4y, pa3paboTKa MOCIeAO0BaTEeNbHOCTH H CTPYKTYDPHI JeWCTBUH,
HeOOXONUMBIX AJIA JOCTUIKEHUA I[eJIU [P MoMOoIny (PUKCHPOBAHHOTO
Habopa cpesCcTB;

e IIPOTHO3MPOBaHME — IIPEABOCXHUINEHUE Pe3yabTaTa;

® KOHTPOJBb — MHTEPIIPETAIUS ITOJIyYEHHOIO Pe3yJbTaTa, ero COOTHeCe-
HHe C UMEIOIIUMHCS JaHHBIMU C IEeJILI0 YCTAHOBJIEHUSI COOTBETCTBUS
I HECOOTBETCTBUA (OOHAPYKEeHUA O UOKIU);

e KOpPEeKIlUusi — BHECEeHHE HeOOXOAUMBIX MOMOJHEHHIl ¥ KOPPEeKTHUB B
I1aH JelcTBU B caydyae oO0HapyXeHus OIINOKY;

® OIcHKA — OCO3HAHUE YeJIOBEKOM TOI'0, HACKOJIBKO KaueCTBEHHO UM pe-
HIeHa 3aza4a.



BBepeHune

Kak u panee, B 3ToM yueOHHKe KPOME OCHOBHOM HH(OPMAIUHE COAED-
¥KaTCS MHOTOUYHCJIEHHEBIE CCHUIKY Ha 00pa3oBaTeIbHbIe pecypchl ceTu MH-
TEPHET, B TOM UHCJIe HA TAKKe MOPTANEI, KaK:

1) Egqunasa KoaneKuusa IU@PPOBLIX 00OpPasoBaTEe/LHBIX pPeCypcoB
(http://school-collection.edu.ru/);

2) PepepalbHbI LEHTD MHGOOPMAIMOHHEIX o6pasoBaTebHEIX Pecyp-
coB (http://fcior.edu.ruy).

Ha cTtparunax yyeO6HUKa ITOAPOOHO PACCMOTPEHEBI PEILIeHUA TUIOBBIX
3a/ay MO0 KaKJo¥ uaydaeMoil Teme. B KOHIle KaXI0i IyiaBbl ydeGHUKA
npHuBeNeHb]l TeCTOBERIE 3aJaHNUs, KOTOPbIe TIOMOT'yT BaM OL€HHTE, XOPOIIO
JIM BbI OCBOMJIN TeOPeTUUECKUIl MaTepuas u MOXKeTe JIM IPHMEHATE CBOU
3HaHHUSA AJ5 PellleHHUs BOSHUKAIUIX IIPo0aem.

Wsyuasa TeopeTuuecKuii mMarepuain, paboras C AOMOJHUTENIbHBIMH
MaTepHaJilaMH, OTBedasi Ha BOIIPOCHI, pellias 3aJadyil U BBIMOJHAA MPaK-
THYECKHUEe 3aJlaHUsA Ha KOMIIBIOTEDE, Bbl CMOYKeTe MOJHOCTBIO IIOATOTO-
BHTBCA K CLaue BbIIIYCKHOI'O 9K3aMeHa o Kypcy uHpopmaTuku u UKT
B HOBO#i (dopme, TpeboBaHHS K KOTOPOMY Dpas3MelleHbl Ha caiiTe
http://fipi.ru/.

B pa60Te C yqeﬁnm«;om BaM NOMOTI'YT HaBUTallMOHHBbIE 3HAYKH

— BaXXHOE YTBEDPXKJACHUE UJIU OIIpeneJieHue,

— CCBLJIKa Ha pecypc B UHTEDHETE;
— IIPUMEP pelIeHusA 3aa4l;

— HOIIOJHUTEJbHAaA NHTEPECHas A NHPOPMALU;

— 3aJlaHUA IS MOArOTOBKH K UTOIOBOI ATTEeCTAIlMM;

— BOIIPOCEI B TEKCTe Iaparpada, BOIPOCHL X 3ajaHUS
JJ151 CAMOKOHTPOJIS;

i I/IH(I)OpMaIJ;HH, II0JIe3HaA AJifA PEeIlIeHUA ITIPaKTUYeCKU X 3ama4;

— 3agaHudA IJIg IpaKTHYeCKUX pabor.

OESOSQONAS

Henaem ycnexos B usyuenun nagpopmaruxu u UKT!




MNhasa 1
MATEMATUYECKMWUE OCHOBDbI
MHOOPMATUKA

§1.1

Cucrembi CHUCNEHNN

KaroueBsie ciioBa:
® CHCTeMa CYUCIJIeHHs
e nudpa
e ajndaBUT
® TO3UIMOHHASA CUCTEeMAa CUMCJIeHUSA
® QOCHOBaHHue€
e pasBEpHyTasi ¢opMa 3alUCH YUCJIa
e CcBEPHYyTasdA (hopMa 3alIMCH YHCJa
® NBOHUYHAaAA CHCTEMAa CHUCIICHUS
® BOCBbMEpHYHAadA CHCTEMA CUUCIIEHNA
® mnieCTHagnaTepruiYHas CUCTeMa CUHCIIeHUusA

1.1.1. O0uwive cBegeHus 0 cucTemax CHMCneHus

CuictemMa cHMcneHuss — 37O 3HakoBasi CUCTEMA, B KOTOPOW MPUHSATLI onpe- 0
LenéHHble NpaBuia 3anmcm Yucen. 3Haku, Npu NOMOLLY KOTOPbIX 3anuchbiBa-

toTCH 4mcna (puc. 1.1), Ha3biBaloTcs umdpamMmm, a nx COBOKYNHOCTbL — anda-

BUTOM CUCTEMbI CHUCSIEHMA.

B 106011 cucTeme cuuciieHus U@ PHI CITYIKAT NI 0003HAYCHUA YHUCEI,
Ha3bIBAEMBIX [3/1068blMU; OCTAJIBHLIE YKCIA (alz0pummuyecKue) nosryda-
IOTCS B Pe3yJIbTaTe KaKUX-JIU00 Oneparuii u3 y3JI0BBIX UKCEJ.

IIpumep 1. Y BaBHIOHSAH Y3JOBBIMH SBJISJIHNCE unca 1, 10, 60; B pum-
CKOM cHCcTeMe CUMCJIEHHS Y3JIOBRIMHU sABJIs0TCa ymena 1, 5, 10, 50, 100,
500 1 1000, o6o3uauaemrlie coorBercTBenso I, V, X, L, C, D, M.




fnaea 1. Martemarunyeckue oCcHOBbI MHDOPMATUKUN

CucreMBbI CUYHCI@HUS PAa3IMUYalOTCHd BEIOGOPOM Y3JIOBBIX YHMCEJ U CIIOCO-
6amMy 00pasoBaHHA aJITOPUTMHUYECKUX YHceJl. MOMKHO BBIJIEIUTE CIIeLYIO-
1IT¥e BUABI CHCTEM CUHCJIEHUA:

1) yHapHBIE CHCTEMBI;

2) HeNO3WITNOHHEIE CHCTEMBI;

3) NO3MIIUOHHBIE CUCTEMEI.

IIpocreiimas u caMasa IPEeBHAS CUCTEMA — TaK HA3bIBaeMasl yHapHas
CHCTeMAa CUUCIeHuA. B Hell 11 3anucu J100bIX YHCeJ HCII0JIb3yeTC s BCe-
IO OJHMH CHMBOJI — HAJIOYKa, Y3€JIOK, 3apybKa, KamMyileK. JJianHa sanucu
Yyycja IIPpU TAaKOM KOAHMPOBAaHUM MNPSMO CBs3aHA C ero BeJHYHHOMH, 4TO
POAHUT 3TOT CIOCO0 C reOMETPHYECKHM IIPeACTAaBJI€HHEM 4YMCeJI B BHUJE
oTpe3KoB. IMeHHO YHApPHAA CUCTEMA JISKUT B QYHIAMEHTe apudMeTHUKH,
4 UMEHHO OHAa /IO CHX II0DP BBOAUT IIEPBOKJIACCHUKOB B MHUDP CU€Ta. ¥ Hap-
HBI€ CHCTEeMEI eIllé Ha3bIBAalOT CUCTeMaMu OHPOK.

Cuncrema cHMCNEHU Ha3blBAETCH HENO3MUMOHHOW, €CNN KONNYECTBEHHbIN
3KBMBANEHT (KONUYECTBEHHOE 3HaYeHue) uudpbl B YUCNe He 3aBUCUT OT eé
NONOXEHWA B 3aN1CK Yucna.

B HenoSMIHMOHHBIX CHCTEMax CYHCJIEHHA YHCcIa 00pasyroTcs IyTEM
CJIOYKEHUSA Y3JIOBBIX YKCEJI.

r—l L %

QLY ( AA@A:

\ D-— 0123456789
a FIxXV ABCDEF

Puc. 1.1. 3HaKH, UCIIOIB3yeMbI€ AJIs 3alUCH YKUCEJ B PA3JIMIHBIX CUCTEMAX CUUC-
JIeHUA

IIpumep 2. B apeBHeeruneTckoil cucremMe CUMCIeHus yucaa 1, 2, 3, 4,
10, 13, 40 0b603HaYaIUCE COOTBETCTBEHHO CJIEAYIOIINM 00pasoM:

L LT o el ceven

Te »xe 4ucIa B pUMCKOI cHUCTEeMe cuucieHus oboszuauarores Tak: I, I,
ITI, IV, X, XIII, XL. 3gech aJiroOpuTMHUYECKHIe YHCJIa II0JIyYaloTCs IIyTEM
CJIOKEHUS U BEIYUTAHUSA Y3JIOBBIX YHCEJ C YIETOM CJIeAYIOIEero npaBuja:
KaXKAbIH MEHBINUHN 3HAK, MOCTABJIEHHBIN cIIpaBa OT DOJBIIEro, IIpubaB-
JISIeTCA K ero 3HAaYEeHHUI0, a KayKIbIi MEHBbIIIUH 3HAK, IIOCTaBJCHHBIHA CJIeBa
oT 60JIBIIIEro, BEIYUTAETCS U3 HEro.



Cucrtembl CYUCTIEHUS

Cucrema cuucneHns Ha3biBaeTCa NO3ULIMOHHOM, ECNN KONMMYECTBEHHbIA 3K-
BUBanNEHT UM pbl B HACNE 3aBUCUT OT €€ NONOXEHUA B 3anNuUCK Yucna.
OcHoBaHue No3NLMOHHOM CUCTEMbI CHUCIEHUS PAaBHO KONMYECTBY LMdpP, Co-
cTaBnsoumnx eé andaBuT.

JlecaTuuHas cucTeMa 3aTIMCH YHCEeN, KOTOPOI MBI IIPUBBIKJIU MOJIB30-
BaTbCA B ITOBCEJHEBHOM YKU3HU, C KOTOPOIl Mbl 3HAKOMBI C IETCTBA, B KO-
TOPO¥I MPOM3EOAMM BCE HAIUM BBLIUYKMCJIEHUS, — MNPUMEDP IO3UIMOHHON
CUCTEMbI CUMCIeHUA. B Hell aIropuTMHUYeCKHe YHcIa 00pas3yioTca ClIeny-
OI{IM 00pa3oM: 3HAUYEHHUA LHU(P YMHOMKAIOTCA Ha «Beca» COOTBETCTBYIO-
IMX pPaspsfgoB H BCe IOJYYEHHBIE 3HAYEHHUS CKJIAABIBAIOTCA. OTO
OTYETIIMBO IIPOCJIEXKHBAETCS B YHCJIHUTEJNBHBIX PYCCKOr0 A3bIKa, HAIIPH-
Mep: «TPU-CTA MATh-JECAT CEMb».

OcHOBaHUEM MO3UIMOHHON CHCTEMBI CUHCJIEHHS MOXKET CJIYIKUTH JIIO-
6oe HaTypasbHOE YKcJo g > 1.

Andasur necaTudyHOM cucTeMbl coctaBasaoT nudpps 0, 1, 2, 3, 4, 5, 6,
7, 8, 9. AnaBuTOM IIPOU3BOJHHOU MMOSUIHOHHON CHCTEMbI CYHCIIEHHUA C
OCHOBaHMeM ¢ cayskar uucina 0, 1, ..., g—1, Kaxk0e U3 KOTOPBIX MOXET
OBITH 3aIKCAHO C IIOMOINBIO OJHOI0 VHUKAJILHOIO CHUMBOJIA; MJIafiiei
uudpoii Beceraa sinsiercs 0.

OcHOBHBIE IOCTOMHCTBA JII000 MO3UITHOHHONA CUCTEMEI CUUCTIEHUS —
IIPOCTOTA BBIMTOJIHECHUS apU(PMETHUCCKUX ONepanuii 1 orpaHudYeHHOe KO-
JINYEeCTBO CUMBOJIOB, HEOOXOAMMBIX JJIsl 3aIIUCH JIIOOBIX YMCEeJI.

B no3MIioHHOM cHUCTEeMEe CUMCIeHU C OCHOBAHMEM ¢ JI060€e YUCIJIO MO-
JKeT OBITh NIPEeACTABJIEHO B BULE:

Aj=+(n1- ¢ +ans-¢"*+.ntao-¢"+aq g+ tanm-g™). Q)
3neck:

A — uncio;

g — OCHOBAHUE CHCTEMbI CUHCJICHWS;

a, — nudpsl, NpuHaAIexammue andaBUTy AaHHON CHCTEMBI CUHCIIEe-
HUA;

7N — KOJIMYECTBO IeJIBIX PaspAoB UKCIia;

m — KOJHYECTBO NPOGHLIX PAa3pH 0B UHCIIa;

g — «Bec» i-ro pasps/ja.

3anuck uncna no ¢popmyrne (1) HasbiBaeTcs pa3BépHyToi cdopmMoi 3anmcu.

CeépHyToi popmoii 3anncu Y1cna Ha3biBaETCH ero NpeacTaBneHve B BUae

1
£ A, 107-2...81Q0,Q_1.0.Q_py.

Jamnee 6GyayT paccMaTpHBATHCA TOJLKO [IOJIOXKUTEJIbHBIE [[eJIble YHCIa.




Mnaesa 1. MatemaTtuyeckme OoCHOBblI UHPOPpMaATUKK

Ipumep 3. Paccmorpum aecsituunoe yucyio 14351,1. Ero ceépHyTas
(opMa 3anMcHU HACTOJBKO IPUBBIYHA, YTO MBI HE 3aMedaeM, KaK B yMe
IepexoJIuM K PasBEPHYTOW 3allMCcH, YMHOXKad NUMPEL 4MciIa Ha «Beca»
paspAoB U CKJIAABIBAA ITOJyYeHHbIe IPON3BeIeHUA:

1-104+4-10®+3-102+5-10'+1-10°+1.1071.

1.1.2. ABOon4Haa CUCTEMA CYHNCNEHUS

JIBOMYHOM CHCTEMON CUMCJEHHSI Ha3bIBaeTCA MO3UIIMOHHAS CHCTEMAa
cunciieHusi ¢ ocHoBauweMm 2. J[ysi 3amucu yWcesl B JTBOUYHON CHCTeMe
CYHMCJIEHUA NCIOJJIb3YIOTCA TOJBKO aBe mudpsi: 0w 1.

Ha ocHoBanuu ¢opmyns! (1) aaa menblX JBOUYHBIX YKMCEJ MOMKHO 3a-
IHUCATh:

W, AR guillyly =y, 5~ 2V g, - B84 o gy~ 29, (1)

Hampumep:

10011,=1-24+0-23+0-22+1.21+1.20=24+21+20=19, .

Takas popma 3anucu «IIOACKA3BIBAET» IIPABUJIO IIepeBoia HATYpPalb-
HBIX ABOMYHLIX YMCEJI B JECATHUYHYIO CHCTEMY CUMCJI€EHUS: H805x00u.MO
8bLLUCIUMY CYMMY cmeneHell 060lKWL, COOMEemCmeynuux eOuHULAM 8
c8EpHYMOiL hopme 3anucu 080UYLHOZ0 YUCLA.

TMonyyum us popmyssl (1') mpaBuIo NepeBoa MeJbIX JeCATHYHBIX YH-
CeJI B IBOMYHYIO CUCTEMY CUUCJIEHUSA.

Paspnenum a, , - 2" 1 +a,_, - 22 + .. + a, - 20 Ha 2. YacTHOE GymeT
paBHO @, , - 2" 2+ ... + a,, a ocTAaTOK OyJeT paBeH a,.

TTosnyuyeHHOE YacTHOE ONATDH Pa3/ie/IuM Ha 2, OCTaTOK OT AejleHUudA Oyner
paBeH a,.

Eciu mpofomxuTs 3TOT mpollece JeNeHHs, TO Ha 1n-M IlIare HOoJy4YuM
Habop mudp:

Gy Bys Gy wery Ty gy

KOTOpbI€ BXOLAT B JBOMYHOE IIpeACTaBJIeHHEe HCXOJAHOI'0 YHCJjJa M COoBOa-
JarnT C OCTaTKaMH IIPH ero IocjJaegoBaTeJIbHOM JI€JIEHHUH Ha 2. HpI/I 3amnm-
CH HCXOOHOI'o 4ucCJja B I[BOPI‘E[HOI.;I CHUCTeMe CUHCIEHHs ciaedyeT Y4YHUThI-
BaTh, YTO OCTATKH OT JeJIEHHA Ha 2 HaMu IIOJIYYE€HEI B IIOpAOKeEe, o6pa'r-
HOM MNOPAAKY pPacCIoOJOKeHUA COOTBETCTBYIOIIHUX HHQ)p B ABOHUYHOM
npeacTaBJIeHNH UCXOJHOI'O YUCa.




Cuctembi cuncnenus 5 A]

Ilpumep 4. IlepeBeném pecsaTudHOe uuco 11 B JBOMYHYIO CHUCTEMY
cuncyeHusA. PaccMOTpEeHHYIO BBIIIE IIOCJEN0BATEILHOCTD JeiicTBUi (as-
TOPHUTM II€PEBOJIa) MOXXHO M300PA3UTh TAK:

BrinmrceiBasg oCTaTKU OT JeJleHUsl B HallpaBJIEHNH, YKa3aHHOM CTpeJI-
KO, nonmyuum: 11,,=1011,.

Ilpumvep 5. Eciu gecaATHYHOE YHMCJIO MOCTATOYHO OoJibloe, TO GoJiee
YI00EH CIeAVIONINIA cnocob 3alICU PACCMOTPEHHOIO BHIIIIE aJITOPUTMA:

363[181|90|45|22|11|5|2J1
1

363,,= 101101011,

1.1.3. BocbmepudyHasa cucTema CYMcneHna

BocpMepHYHOM CHCTEMOM CUYMCJIEHMA HA3bIBAETCHA MO3UIMOHHAA CHC-
TeMa CYMCIEeHusA ¢ OCHOBaHMeM 8. A 3ammcu 4ucelJl B BOCBMEPHUYHOIT
cHcTeMe CYMCIeHU ucoab3yooTes nuugpsi: 0, 1, 2, 3,4, 5,6, 7.

Ha ocHoBaHUU hopmynsl (1) 1151 IEJI0TO0 BOCEMEPUYHOTO YHCJIa MOXHO
3arucaThb: :

a, a, ,..a,a,=a, ,-8"1+a, ,-8"2+ _ +a,-8°. "

Hanpumep: 1063;,=1-83+0-82+6 -8+ 3-80=563,.

Taxkum o6pas3oM, [Jisi IepeBojia [EJIOT0 BOCBMEPUYHOTO YMCHa B Jecs-
THYHYIO CHCTEMY CUHCIICHUA CJIeLyeT MePCHTH K €ro pa3BEéPHYTOI 3aIIHCH
¥ BBIYMCIIUTH 3HAYEeHUE IIOJYYUBIIEr0CH BbIPAKEHU.

s mepeBojia IeJIOro AeCATUYHOTO YHCJIa B BOCBMEPHUYHYIO CHCTEMY
CYMCJIEHUA CJIeAYeT IOCIeL0BATENBHO BHIMOMHATD JejIeHe JaHHOrO YHCe-
Jla ¥ NOJyYaeMbIX IeJbIX YACTHHIX Ha 8 [I0 Tex IOp, MOKA He MOJIydYUM
4acTHOe, paBHOE HyJio. FICX0HOe YKC/IO B HOBOM CHCTEME CYUCTICHUS CO-
CTaBIAETCS IIOCIEeJ0BATELHON 3alNChI0 MOJTYYEeHHBIX OCTaTKOB, HAYH-
Has C IIOCJIeIHero.




Maea 1. MaremaTuueckue oCHOBbI UHPOPMaTHUKN

IIpumep 6. IlepeBeném mecATHUYHOE Ynco 103 B BOCBMEpUYHYIO CHCTe-
MY CUHUCJIeHUS.
103 |8
_8 112 (8
23 818
16 4 110
7/

103,, = 147,

1.1.4. WlecTtHapuarepmiuHana cucrema CHUCNeHns

OcHoBaHue: ¢ = 16.

Andpasur: 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E, F.

3M1ech TOJIBKO AECATHh MU(MP U3 INECTHAAIIATH MMEIT 00IIenpHHATOe
ob6ozuauenue 0, ..., 9. [Ina sanucu uudp C AeCATUYHBIMHA KOJIMYECTBEH-
HBIMU 3KBUBasenTamu 10, 11, 12, 13, 14, 15 06bIYHO UCHIONB3YIOTCA HEP-
Bble IATh OYKB JIJATUHCKOTO aJdaBuTa.

Taxum obpazom, zanuck 3AF, . oznauaer:

3AF,,=3-162+10-16'+ 15 16°= 768 + 160 + 15 = 943,,.

IIpumep 7. IlepeBeném mecaruyHoe 4ucyo 154 B miecTHaAATEPHYIHYIO
CHCTEMY CUHCJIECHUA.
154 16
144 ]9 |16
10 9 |0
(A _~
-~

154,,=9A,,

1.1.5. NpaBuno neperoaa LUenbixX AeCATUYHbIX YUCcest
B CUCTEMY CHUCNEHUN C OCHOBaHuem g

Ins mepeBojia TeJOT0 AECATHYHOTO UMCIA B CUCTEMY CUMCIIEHHUS C
OCHOBaHHEM q cienyer:

1) mociiefoBaTeIbHO BHIIOJHATH AeJieHUe JAaHHOrO YUCJia U Mojiydae-
MBIX IIeJIBIX YaCTHBIX HAa OCHOBaHHE HOBOﬁ CHCTEMBI CUHUCIIEeHHUsA N0
Tex II0pP, IIOKa He IIOJIyYNM YaCTHOE, PABHOE HYJIIO;

2) monydeHHBIE OCTATKH, ABJIAKIMecH IudpamMu yucjia B HOBOH cuc-
TeMe CYHCJI€EHHS, IIPHUBECTH B COOTBETCTBHE C aJIq)aBI’ITOM HOBOf’i
CHCTEMBI CUMCICHHS;




Cucrembi CHUCNIEHUA m

3) cocTaBUTBh YMUCJIO B HOBOII CHUCTEME CUHCJIEHUs, 3allMChiBasd €ro, Ha-
YHHAas C IIOCJeQHEro MoJIy4eHHOTO OCTaTKA.
CoctaBuM TabIUIy COOTBETCTBUA NECATUYHBIX, NBOWYHBIX, BOCbBME-
PHUYHBIX U MiecTHagumaTepuyusix gucern ot 0 mo 20.

Hecaruunasn A Bonunas Bocemepuunana | lllectagmarepuuynas
cucremMa cucTtemMa cucrema cucTeMa

0 0 0 0 -
I 1 1 1 1
2 10 2 2
3 11 3 3
4 100 4 4
5 101 5 5
6 110 6 6
4 111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 c
13 1101 15 D
14 1110 16 E
15 1111 17 F
16 10000 20 10
17 10001 21 11
18 10010 22 12
19 10011 23 13
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MNaea 1. MaremaTunyeckue oCHOBbl UHPOPMATUKN

m B EavHoii  konnekumn  umdpoBbix  0Bpa3oBaTenbHbIX  PECYpPCOB
(http://school-collection.edu.ru/) pasmeLleHa MHTEPaKTMBHAA aHnMaums «[1peob-
pasoBaHue OeCATUYHOrO Yucna B APyryld cuctemy cuucneHms». C e€ nomoLLbio
MOXHO NoHabNaaTh 33 NEPEBOAOM NPOU3BOJILHOIO LIeNoro Ymcna or 0 go 512 8

MO3ULIMOHHYIO CUCTEMY CHUCNEHNS), OCHOBaHWE KOTOPO He npesbiwaeT 16.
B pa3mellgHHoi Tam xe BupTyanbHoii nabopaTtopun «LindpoBbie BECHI» Bbl
CMOXETEe OCBOUTL elé oauH crnocob nepesona Uenbix AECATUYHBIX YCEN B APY-

rve CUCTEMbI CHUCTIEHUSI — METO[, Pa3HOCTEN.

1.1.6. AsouyHas apudpmeTunka

ApH(})MeTHKa ABOH‘IHOﬁ CHCTEMBbI CUYMCIIEHHS OCHOBHBLIBaeTCd Ha HC-
IOJIB30OBAHUU CJIEAYIOIITNX TaﬁJIHIJ’, CJIOMKEeHUSA 1 YMHOMEeHNA:

+ I 0 1 X
o |o 1 o fo |o
1 I 1 10 1
IIpumep 8. Tabauia ABOMYHOIO CJIIOXKEHUS MpeAesbHO mpocta. Tak
kaxk 1 + 1 =10, To 0 ocTraércsa B JaHHOM paspfje, a 1 mepeHocuTcs B CjIe-

OYIOIIUN paspsam.

1 {0 |0 1 1 1 0 0 0 0

Ipumep 9. Onepanusa YMHOKEHUSA BBLITIOJHSIETCS 10 OOLIYHOM cxXeMe,
NpUMeHAEMOH B AECATUYHOH CHCTeMe CYMCIEHUs, C MOCIIe[OBATEIbHEIM
YMHOKEeHMeM MHOXKUMOI0 Ha ouepeAHY0 UQPY MHOKUATES.

ilo 1
1 o |1
1 |o 1

1 o |1 |1
1 (1 jo [1 [1 |1

Takum o6paszom, B JBOMUYHOI CHCTEME YMHOMEHUE CBOJUTCS K CABHU-
ramM MHOJKIMOTO U CJIOYKEeHUSIM.




CucremMbl CHUCNIEHUN

1.1.7. «<KOMNbIOTEPHbIE» CUCTEMbI CHUCNIeHURA

B KoMIbIOTEPHOM TEXHMKE HCHOJIb3yeTCA IBOMYHAS CHCTEeMA CUHUCIIe-

HHA, obecrieunBaOIasa PAL IPEUMYIIECTB Iepe] IPYTIMUA CUCTeMAaMM:

® JIBOUYHBIEC YMCJIAa IPEJACTABIAIOTCA B KOMIBIOTEPE C MOMOLILIO JAOCTA-
TOYHO MPOCTHIX TEXHUUECKUX DJIEMEHTOB C IBYMA YCTOMUYNBLIMI COCTO-
AHUAMU,;

® IpejfcTaBJieHHe HMH(MOpPMAIIUU IIOCPEACTBOM TOJBKO IBYX COCTOSHIMA
HaI€3KHO U IIOMEXOYCTOMYHUBO;

e JBOMYHAasA apudMeTHUKA HAanbOJIee IPoCcTa;

® CYyLIECTBYyeT MaTeMaTHYeCKUH armnaparT, 06ecrieurnBaronuii JIOTUYECKUe
npeoGpasoBaHUs NBOMUYHBIX JaHHbBIX.

Ob6meH uHbOpManHell Mek Iy KOMNOBIOTEPHBIMU YCTPOHCTBAMM OCY-
IIECTBJIAETCA IIYTEM Mepeaavyu JBOMUYHBIX KOH0B. [10Ib30BATHCA TaKHMU
KOJJaMH M3-3a UX OOJIBINOH JJIUHBI U 3PUTEJIBHON OJHOPOJAHOCTH YeOBe-
Ky Heynob6Ho. ITosToMy cmenuamucTsl (HPOrpaMMHCTHI, HHIKEHEePHI) HAa
HEKOTOPBIX 3Tanax paspaboTky, CO3laHUA, HACTPOIKY BbIYMCIUTEIbHBIX
CHCTEM 3aMEHAIT ABOMYHbIE KOJAbl HA YKBUBAJIEHTHBIE MM BEJUYHHELI B
BOCBMEPUYHOI WM ILIeCTHAAUATEePUYHOH CcHCTeMaX CUYHcJIeHus. B pe-
3yJabTaTe QJMHA HCXOLHOIO CI0OBAa COKpAallaeTcs B TP, YeThIpe pasa CooT-
BETCTBEHHO. JTO AeJiaeT HHGpOpMAanuo 6onee ynoOHON /I8 pacCMOTPEeHUSA
¥ aHaJIM3a.

C nomoLkio pecypca «MHTepakTuBHLIN 3aaadHuk, pasgen “CuctemMsl cuncne-
HMA"» (http://school-collection.edu.ru/) Bbl CcMOXeTe NPOBEPUTb, HACKOJLKO
NPOYHO Bbl YCBOWIN N3Y4EHHbIW B 3TOM naparpade marepuan.

CAMOE INMABHOE

Cucrema cuMCIeHHMSI — 3TO 3HAKOBasl CUCTEMAa, B KOTOPOH TPUHSATHI
omnpejesiéHHbIe MPABUIA 3aNUCH YKCeJ. 3HAKU, OPU MOMOIH KOTOPHIX
3allMCBHIBAIOTCS YHUCa, HA3BIBAKOTCA HM(PaMu, a NX COBOKYIIHOCTb — all-
(haBUTOM CHCTEMBI CUNUCTIEHUSA.

CucTeMa CUNCIEHMS Ha3BIBAETCS MO3MIMOHHOM, €CJIM KOJUYECTBEH-
HBEII 9KBHBAJIEHT LH@PLI B UHCJIE 3aBHCUT OT €€ HOJIOMKEeHUS B 3aIUCH
yucsia. OcaoBanue IIOBI’II],I/IOHHOI‘;I CHCTEeMBbI CYHMCJIEHUA PABHO KOJIUYECTBY
uudp, COCTABIAIONINX €€ an(aBuT.

OcHoBaHVeM IIO3I/II_U(IOHHOI‘;I CHCTEeMBI CUHUCJIEHHUS MOXKeT CIIYHUTH JIIO-
6oe HaTypanbHOe umco q > 1.
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Nnaea 1. Maremarunyeckune OCHOBbI nHOpMaTUKn

B mo3uimoHHOM cHUCTeMe CUMCIeHUs C OCHOBaHHUEM ¢ JIFoD0oe YHCJIIO MO-
JKeT OBITh ITpeCTaBJIEHO B BUJE:

Ag=%@u1 " H A2 ¢t a0 " tar g A g

3necn:

A — yuco;

g — OCHOBaHHE CHUCTEMBI CUUCIICHNU;

a, — nudpsI, TpUHAAIExkAIVe andaBUTy JAHHOH CHCTEMBI CYHCJIe-
HUS;

n — KOJIMUEeCTBO LeJIBIX Pas3pAlOB UKCIIa;

m — KOJUYEeCTBO JPOOHBIX Pa3psAIOB UKCJIIA;

@' — «BecC» i-ro paspsana.

Bonpockl u 3apaHus

O

1. Yem pa3nuyaroTcs yHapHBIE, MO3UIIMOHEBIE ¥ HEIIO3UIINOHHEIE CHC-
TeMBI CUMCJIeHUS?

2. TTudpsl KAKUX CHCTEeM CUMCJIeHWUs NMPUBEIeHH Ha puc. 1.17

3. O0BbaAcHUTE, MOYEeMY MO3UITUOHHBIE CUCTEMBI CUMCIIEHUS C OCHOBAa-
HusaMu 5, 10, 12 1 20 Ha3pIBAIOT CHCTEMAMH CUMCJIEHUA aHATOMU-
YeCKOro IPOUCXOMKICHUSA.

4. Kak or ceépHyToil (DOPMBI BalTUCH [ECATUIHOIO UHCJIa IEepedTH K
ero pasBepHyTOi hopme?

5. BanuiinTe B pa3BEPHYTOM BHAE YUCTIA:
a) 143,511,;
6) 143511g;
B) 1435114;
r) 1435,1154

6. SanunuTe HecITUYHBIE 9KBUBAJIEHTHI CJIEeAYIOIIUX YHCe:
a) 172g;
6) 2EA (4;
B) 101010,;
r) 10,1,;
n) 243g.

o 7. VYxaxure, kakoe u3 uucen 110011,, 111,, 355 u 1B, ABNsAETCS:

a) HaubOJIBITIUM;

0) HaMeHBIIINM.




8.

9.

10

11.

12.

13.

14.

Cucrembl cHUCNeHUs S
S B

Kakoe MuHMMAaILHOE OCHOBAHHE UMEeT CHCTeMAa CUUCIEeHN A, eClIU B
Heli sanrcanbr uncaa 123, 222, 111, 241? Onpepenure gecATHUHBIH
9KBHUBaJIEHT JaHHBIX YKCEJI B HAUJEHHOM crucTeMe CUUCICHUSA .

BepHbI 111 caesyronime paBeHcTBA?

a) 33, =21y

6) 335 =21,.

HaiinuTe ocHOBaHME X CHCTEMEBI CUNCJICHUS, €CJIN;
a) 14,=9.;

6) 2002,=130,,.

IlepeBeauTe Lesble ymMciia U3 JECATHYHON CHCTEMBI CUMCJIEHHS B
ABOMUHYIO:

a) 89;
6) 600;
B) 2010.

IlepeBemuTe Iesble Yyucaa M3 JECATUYHON CHCTEeMbI CUUCIEHUSA B
BOCBMEPHUUYHYIO:

a) 513;
6) 600;
B) 2010.

HepeBe,unTe oeJjiple YHcJia H3 }IeCﬁTH‘IHQI‘;I CHUCTEMBbI CUYHCJIEHHS B
mecTHaAIaTEPUYHYO:

a) 513;
6) 600;
B) 2010.

SanonHuTe TaGANUIY, B KAMKION CTPOKE KOTOPOM OJHO U TO e YUCJIIO
JOJIPKHO OBLITH 3alIMCAHO B CUCTEMAX CUUCIEHUS ¢ OCHOBAHUAMHU 2,
8,10u 16.

Ocnosanue 10 | OcnHosanue 16

101010 i

OcuoBaune 2

OcHoBanmue 8

127 ;
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- Naea 1. MatemaTunyeckme oCHOBbI MHPOPMaATUKH

V)

v

15.

16.

17.

18.

19.

20.

21.

22,

BHHOHHI/ITE oriepanHio CJIOKEeHUd HaJl IBOMYHBIMY UNCJIIaMI:
a) 101010 + 1101;

6) 1010 + 1010;

B) 10101 + 111.

BhIHOJIHIfITe oriepanuioo YMHOXEeHUA Hald IBOUYHBIMU YHCJIaMW:
a) 1010-11;

6) 111 - 101;

) 1010 - 111.

PaccraBbTe 3HaKU apudMeTHUECKUX oIlepanuii TaK, YTOOBI OBLIN
BePHBI CJIEIYION[HEe PAaBEHCTBA B IBOMYHON CUCTEME:

a)11007 11 ? 100 = 100000;
0)1100?10?10=100;

B) 11007117 100=0.

Beruucnure BeIpaskeHUs:

a) (1111101, + AF¢) : 36g;

6) 1255+ 1015 - 2A 5 — 1414.

OTBeT faiiTe B [eCATUUHOI CUCTeMe CUUCTeHNS.

Kakummup npeumyliiecTBaMu M HeZoCTaTKaMu o0jiagaeT JBOUYHAA
CHCTeMa CYUCJIEHUS IT0 CPABHEHUIO C NeCATHYHOM ?

PaspaboTaiiTe TaGJIHUIIEI CJIOMKEHUS U YMHOYKEHUS IJisI BOCbMepuyd-
HOH CHCTEeMbI CUMCJIeHUS.

ITocTpoiiTe rpad, oTpakaroliuii PasHOBHULHOCTH CHCTEM CUHCIIe-
HUA.

TIlogroToBbTe HeboJbIIOE co0bIIeHne 00 OOHOU U3 CHCTEM CUHCIIe-
HuA (KOTAa U I'le IPUMeHANIACh, KAKHe CUMBOJIBI HCTIOJIb30BANINChH U
T, O.)-



MNpencraenenune nHpopmaumm B Komneiotepe £ 1.2

§1.2

NMpepncrasneHme nHopmaumnm B KoMmnbioTepe

KiroueBkre ciaoBa:

® paspsaf

e (Oe33HAKOBOeE IIpeACTaBIEeHNE [eJIbIX YHCell
e IIpeACTaBJIEeHUE IeJIbIX YUCeJ CO 3HAKOM

e IIpeacTaBJIeHNe BEeIlEeCTBEHHBIX UHCeJI

e (opmMarT ¢ mIaBawInel 3anAaTon

1.2.1. lNpencraBnexHne venbix Yymcen

IlamsaTh KOMOBIOTEPA COCTOUT M3 STYEEK, KaiKaasi U3 KOTOPBIX Mpel-
cTaBJisseT cobo0M (PUBUUECKYIO CHCTEMY, COCTOSIYIO U3 HEKOTOPOro YHcia
OJHOPOJAHBIX 3JeMEHTOB. OTH 3JIEMEHTHI 00J1alal0T ABYMSA yCTOHYHUBBIMH
COCTOSHUSIMH, OJHO U3 KOTOPBHIX COOTBETCTBYET HYJIIO, & Apyroe — eju-
Hune. Kaxaprii Takoil sJIeMeHT CIYIKUT AJs XpaHeHHus OJHOro us O0u-
TOB — PAa3pAfOB ABOMYHOrO yucjga. VIMEHHO MO3TOMY KaMKIBIM BJIEMEHT
AYeNKY Ha3bIBAIOT OMTOM MU paspanoM (puc. 1.2).

(n—1)-1a paspan 0-i1 paspsa
'4
LI L]
A .

~

Aveiika n3 n paspsnos

Puc. 1.2. Auetira namaru

11 KOMIIBIOTEPHOIO MPEJICTABIEHNS IIeJIbIX YHCceJ HCIIONb3yeTCsa He-
CKOJIBKO Pas3JIHYHBIX CIOCO0OB MpECTaBJIEHUSA, OTJINYAIONINXCA APYT OT
Ipyra KOJWYeCTBOM paspsAmoB (o7 Iejble Yrcia OOBIYHO OTBOAUTCA 8,




Mnaea 1. MaremaTnyeckme OCHOBbI MHPOPMATUKU

16, 32 unu 64 paspaAnoB) U HAJIUYHEM HJIHN OTCYTCTBHEM 3HAKOBOI'O pas-
paga. BeszHakoBoe npeacTaBieHne MO HO HCIIOJIBL30BATE TOJIBKO AJIS He-
OTPHUIATENILHBIX IIEJIbIX YHCeJI, OTPHUIATESbHBIE YHCJA IIPEACTABIIAIOTCS
TOJIBKO B 3HAKOBOM BH/IE.

IITupokoe pacmpocTpaHeHHEe B BBIUMCIHUTEIbHON TEXHHKE IOJYUNJIIN
0e33HaKoOBBIE NaHHBIE. K HUM OTHOCATCA TaKkue O0BEKTHI, KaK ajpeca
SUeeK, BCEBO3MOIKHBIE CUETUNKHU (HanpuMep, YHCJI0O CHMBOJIOB B TEKCTE),
a Takke 4yucia, 0003HaAvYalIue NaTy U BpeMsi, padMepsl rpadpudecKux
U300pa’KeHUil B TUKCENAX U T. [1.

MaxkcuMaibHOEe 3HAUEHUE TeJIOTO HeOTPHUIATEeNbLHOT0 YUCTIAa JOCTUra-
eTCsl B cJly4ae, KOrga Bo BCeX paspafax AYeKHN XPaHATCsa eguHuansl. Jasa
n-paspAgHOIO IIpeAcTaBJeHUsT OHO Oymer paBHO 2"—1. MuHHuUMAaJBHOE
YUCJIO COOTBETCTBYET N HYJIAM, XPaAHAUIMMCA B 1 paspsagax maMsaTH, U
PaBHO HYJIIO.

Huxe mpuBezieHbI MaKCHMAaJIbHBIE 3HAYCHNSA IJIA O€33HAKOBBIX LEJIBIX
n-pas3pAgHbIX YHUCe:

T =

KoaxuuecTBO | MuHMMAJTBHOE I
| MakcuMaJbHOe 3HAUeHUEe
ourToB i 3HaYeHHe
8 0 255(28-1)
16 0 65 535 (216 - 1)
32 0 4 294 967 295 (2%2-1)
64 0 18 446 744 073 709 551 615 (254 - 1)

JJis IToNy4eHu s KOMIIBIOTEPHOI'O IIPEACTABJIEHN T 0€33HAKOBOIO II€JI0-
ro Yucja AOCTATOYHO NMEePEeBeCTH YKMCJIO0 B JBOMUHYI) CHCTEMY CUMCIIEHUS
¥ JOIOJIHUTH IIONYYUEeHHBIM pe3yJIbTAT CjeBa HYJAMH A0 CTaHHaPTHOH
paspAagHOCTH.

IIpumep 1. Yucio 53,, = 110101, B BOCEMUpPA3PAJHOM IIpeJCTABIIE-
HUU UMeeT BU/:

|0011F101|

ITO Ke YHCJo H3 B IIeCTHALIATH paspanax OyaeT 3alHCaHO CIIEAYVIO-
M 06pas3om:

0000000000110101'




MpeacrasneHue nHdpopmauvm B KOMNbOTEPE

IIpu mpezcTaBIeHUH CO 3HAKOM CAMBII cTapluuil (JeBhIil) paspsan OT-
BOJAUTCSA ITOJ 3HAK YKCJIa, OCTAJbHEIE PagdpAgbl — M0 caMo ducjio. Ecan
YHCJIO IOJIOYKUTEJbHOE, TO B 3HAKOBBIM paspax nomelnaercsa 0, ecan duc-
Jo orpuiiarenrHoe — 1. Takoe npejicTaBieHne Ymnces HasblBaeTcdA Npd-
MBIM KOIOM. B KoMIIproTEpE IIPAMBIE KOJABI UCIIOJIB3YIOTCA JJIA XPaHeHUA
MOJIOMKUTENbHBIX YKCEeJl B 3allOMHUHAIOINUX YCTPOHCTBaX, [JA BBIIOJHE-
HUS OIepanui ¢ MOJIOMKUTEILHEIMY THCJIaMH.

Ha caiite ®enepanbHoro ueHTpa nHdopmaLmMoHHo-06pa3oBaTenbHbIX Pecyp-
coB (http://fcior.edu.ru/) pasmelgéH MHGOPMaAUMOHHLIA Moaynb «4Mcno n ero
KOMMbIOTEPHLIN KOA». C NMOMOLLLIO 3TOFO Pecypca Bbl MOXETE Nosy4uTb A0Nnon-
HNTENBHYIO NHPOPMALMIO MO U3y4aemon Teme.

Ans BbINONHEHWMS onepauuii ¢ OTpuLaTesbHbIMKM YUCNaMn UCMNOSNb3YETCSH
AOMNONHUTENbHbIW KO, NO3BONSAIOWIMIA 3aMEHUTL ONEepauunio BbIYUTaHUS CIIOXE-
HueMm. Y3HaTtb anroputm o6pazoBaHus AONOAHUTENBHONO KOA4a Bbl MOXETE C MNo-
MOLLBIO MHPOPMALMOHHOIO Moayns «JonoNHUTENbHbIV KOA», Pa3MELLEHHOIO Ha
cante dPenepansHOro ueHTpa WMHGOPMALUMOHHO-0OPa30BaATENLHBIX PECYPCOB
(http://fcior.edu.ru/).

1.2.2. NpencrasneHne BeLECTBEHHbIX YUCcen

JI1060€e BellleCTBEHHOe YHCIIO0 A MOXeT ObITh 3allMCAHO B HOPMAJILHOM
(Hay4HOIi, 9KCHOHEHI[MaJIbHOI) hopMe:

A==%m-gP, rae:

m — MaHTHUCCA YUCJIA;

g — OCHOBaHWe€ CUCTEMBI CUNCJIEHUS;

P — TOPSAAOK YHncia.

Hanpumep, uwmcno 472 000 000 moxker OBITH IpEACTaBIEHO TakK:
47,2-107, 472108, 4720-10°u . a.

C HOpMasIbHO# (POPMOIL 3AITUCH YKCEJI BBl MOTJIM BCTPeYaThCA NPH BBI-
MMOJIHEHU U BBIYHCJIEHHH C IIOMOILBIO KAJILKYJISITOpA, KOTIa B Ka4eCTBE OT-
BeTa MoJy4ayu 3alicH ciaenyroiiero suga: 4. 72E+8.

3nech 3Hak «E» obo3HavaeT OCHOBaHME AECATHYHON CHUCTEMEBI CUHCIIEe-
HUS ¥ UUTAETCS KAK « YMHOMKUTH HA ECSATH B CTEIIEHU » .

Vi3 npuBeIEHHOIO BbIIle IPUMEPA BUIHO, YTO MOJIOXKEHHe 3anATON B
3amMCHU YHCJIa MOYKeT U3MEHAThCA. [[o3TOMYy IIpe/icTaBJIeHNE B KOMIIBIO-
Tepe BeIeCTBEHHLIX YHceJl B HOpMAaJbHOH ()opMe Ha3LIBaeTCH IIPEe/ICTaB-
JeHueM B (hopMare ¢ IJIaBaroniei 3ansaTou.

JlJist efuHOOOpAa3uA MaHTHUCCY OOBIYHO 3aMMCHIBAIOT KaK IIPaBUJIBHYIO
Apobb, UMEION[YIo MOCNe 3ansaToOi mudpy, OTIUUYHYIO OT HyAs. B aToM
caydae yuceyno 472 000 000 6ynet npencrasieno kak 0,472 - 109,



Fmasa 1. Maremarudeckue oCHOBbI MHDOPpMATUKU
Yucao B hopMaTe ¢ MJIABAIOIEH 3aNATON MOMKET 3aHMUMAThL B IaMATU
KoMmmbioTepa 32 unu 64 paspsiza. [Ipu 9ToM BBIZENAITCA Pa3pALbl OIS

XpaHeHHUdA 3HaKa MaHTUCCHI, 3HAKa IIOPAIKA, IOPAIKA U MAHTHUCCHI.
IIpumep:

0!1!1]111111111 0[1Jq1[1[1[1,1l1|1|1]1[1[1]1|1]1J11111|1|1[1]1

3HaK U IIOPAA0K 3HaK U MaHTHCCA

Juanas3oH npeacTaBIEHUs BEILECTBEHHBIX YHCEJ OIPefessaeTCA KOJIH-
YeCTBOM paspsgoB, OTBEAEHHLBIX OJA XPaHEeHUs IOPAOKa Yucia, a TOd-
HOCTB OIIPENeJISAeTCaA KOJUUYECTBOM Pa3pA0B, OTBeAEHHBIX [JIsi XPAHEHUS
MaHTHCCHI.

MaxcumMasibHOE 3HAUEHHe NOPASKA YMCJia, KaK BUJHO U3 IIPUBEJEHHOTO
BBINIE IpUMepa, cocTasiasier 1111111, = 127, 1, cienoBaTelbHO, MAKCH-
MaJIbHOE 3HAYEHUe YHCJIa:

0,11111111111111111111111 - 101111111

MonbiTakTeECb CaMOCTOATESNIbHO BbIICHWUTb, KAaKOB AECATUYHbLIA 3KBUBAaNEHT
3TOW BENUYUHbI.

IIuporuii quanasoH mpencTaBleHusa Yucea B popMaTe ¢ IIaBalomnien
3aIATON BaykeH AJIs PellIeHH’sI HAaYyYHBIX M NHXXEeHEPHBIX 3ajad. BmMmecTe ¢
TeM cJiefyeT IIOHMMATh, YTO aJirOPUTMEI 00paboTKu 4uces B hopmaTe C
nJ.aBarnled 3anAToi 6ojiee TPYNOEMKH IO CDAaBHEHHUIO C aJIlOPUTMaMU
00pabOTKH IeJIBIX YHUCeI.

CAMOE IN1ABHOE

151 KOMIIBIOTEPHOTO MPEICTABIEHUSA MEJIBIX YHUCEJI UCTIOJIE3YIOTCH He-
CKOJIBKO Pas3JIMUHBIX CIIOCO00B, OTJIMYAIONIUXCA JPYT OT APYTra KOJINYEeCT-
BOM pas3psnos (8, 16, 32 unu 64) u HaTUYHUEeM UJIU OTCYTCTBHEM 3HAKOBO-
TO paspsja.

HJIF{ npeacraBJIeHUA 0e33HAaKOBOTIO I1eJIOI0 YMCJIa eT0 caeayeT riepeBec-
T B ABOMNYHYIO CHCTEMY CUMCJIEHHS M NOIIOJIHHTH HOJIy‘IeHHbIﬁ pe3yib-
TaT cJieBa HYJIAMH OO CTaHJ_'[apTHOf'i Pa3pAgHOCTH.

IIpu mpencraBneHur CO 3HAKOM CaMBblii cTapIIUil pa3psj OTBOAUTCS
OJ 3HAK YHCJIa, OCTANbHEIE PASPAABI — IO CaMO YKCJIO. ECIu Yucao no-
JIOKUTENBHOE, TO B 3HAKOBBIH paspay nomemniaercs 0, ecyiu Yucyio OTpH-
nareasHoe, To 1. [TonoxxurenbHbIe YKCIa XPAHATCA B KOMIIBIOTEDPE B TIPA-
MOM KO/ie, OTPHAIlaTeJbHbI€ — B JOIIOJHHUTEJIbHOM.



Mpeacrasnenmne nHpopmaumm B KOMNeloTEpE § 1

BemecTBeHHEIE UnC/Ia B KOMIBIOTEPE XPAHATCH B (hopMaTe C ILJIaBAIO-
mieit 3anaToi. IIpu aToM r060€e YMCTI0 3aNUCHIBACTCS TAK:

A==+m-qgP, rue:

m — MaHTHUCCA YUCJIa;

(¢ — OCHOBaHUE CUCTEMbI CUNCIICHIS;

P — TOPSAAOK YHCIA.

Bonpocs! u 3apaHns

Kak B mamsaru KOMIIBKOTEePa IIpencTaBIAKTCH IleJible IIOJIOXHUTeIb
HbI€e 1 OTpUIaTCJIbHbIC yucJa?

JIro6oe 1enoe YUCIO MOMKHO PACCMATPUBATH KAK BelljeCTBEHHOE, HO
¢ HyJieBo#i Apo6HOiT yacThi0. OGOCHYIITE I1e/IeCO06Pa3HOCTh HATNYMA
0COOBIX CTIOCOGOR KOMITBIOTEPHOT'O NIPEACTARJIEHUS [eJIBIX UNCeT.

IIpencraBere uncso 63;, B 6essHakoBoM 8-paspaxuHoM opMare.

Haiigure necaTuunble 3KBUBAJIEHTHI YHUCEJ M0 UX MPAMBIM KOAaM,
3aIIICAaHHBIM B 8-paspsaHoM (hopMaTe CO 3HAKOM

a) 01001100;

6) 00010101.

Kaxue us uncen 443;, 101010,, 256,, MOKHO COXpaHUTEL B 8-pas-
pagaom gpopmare?

Sanuinure cieayrOIe yucya B eCTeCTBeHHOM dopme:

a) 0,3800456 - 102;

6) 0,245-1073;

a) 1,256900E+5;

a) 9,5669120E-3.

Banumure uncao 2010,0102,, naTE0 PasIMYHBIME CIIOCOOAMH B
HOPMaJbHOU opMe.

SanuinuTe CJIEAYOLMEe YHCJIa B HOPMAJIbLHOI JopMe ¢ HOPMAJIU30-
BaHHOW MAaHTUCCOW — NPaBUJILHOU APOOLIO, MMEIOIei MOCIe 3a1ls-
TON NUGPY, OTINIHYIO OT HYJIA:

a) 217,934,,;
6) 75321, ;
8) 0,00101,,.

Nzobpasure cxemy, CBA3BLIBAIOIYI0O OCHOBHBIE ITOHATHUS, PACCMOT-
PeHHbIe B JaHHOM Itaparpade.
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IdnemMmeHTbl anredpbl TOrMKn

KJroueBpIe CJIOBaA:

e anrebpa JIOTUKH

* BBHICKa3bIBAaHHE

e JIOTHYEcKas OIeparusi
® KOHBIOHKIIUSA

¢ NHUIBIOHKIUSA

¢ OTpHIlaAHHE

e JIOTUYECKOE BBIDAIKEHUE
¢ TAabJMIIA NCTUHHOCTHU

¢ 3aKOHBI JJOTUKH

1.3.1. BbickassiBaHme

Airebpa B IIIMPOKOM CMBICJIE 3TOTO CJIOBA — Hayka 00 obIux omepa-
IMAX, AHAJIOTUYHBIX CJI0KEHUI0 U YMHOMKEHUI0, KOTOPHI€ MOTYT BBHITIOJ-
HATHCSA HAL PasHOOOpPasSHBIMHM MAaTeMATHYeCKUMH ob0beKTamMu. MHOTHE
MareMaTuuecKkre o0beKTHI (IleJibie M palioHaJIbHBIE YHCJIa, MHOIOYJIe-
HbI, BEKTOPBI, MHOKECTBA) Bbl H3y4YaeTe B IIIKOJILHOM Kypce ajiredpsl, rae
3HAKOMUTECh C TAKUMH pasgesiaMi MaTeMaTUuKK, KaKk ajrefGpa yuces, ai-
rebpa MHOTOYJIEHOB, ajaredpa MHOYKECTB U T. [I.

s nadopMaTUKU BAajKeH pasfiesl MaTeMaATUKK, HA3bIBA€MBII ajareo-
POl JIOrMKH; 00 HEeKTaMU aJIireOphl IOTHKU ABJIAKTCSA BEICKA3LIBAHUA.

Beicka3biBaHue — 370 npeasiokeHme Ha nobom A3bIke, copepxXaHue KoTo-
POro MOXHO OAHO3HAYHO onpegennTb Kak UCTUHHOE NN NNOXHOoe.

HanpuMmep, OTHOCHTEIEHO NPENNIOKEHUN « Benukuil pycckuit yuénvlil
M. B. JIomorocos poduacs 8 1711 zo0y» wu «Two plus six is eight» Mox-
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HO OZHO3HAUYHO CKa3aTh, YTO OHU UCTUHHBI. lIpeaoxkKeHne «3umMoil 80-
pobvu enadarwm 6 cnaiky» N0oKHO. CiaemoBaTesIbHO, 3TU NPeJIOKEeHU
FABJIAIOTCHA BHICKA3BIBAHUAMH.

B pycckom fA3bike BbICKa3biBAHUA BLIPAXAIOTCA NOBECTBOBATENbHLIMU Npef-
noxeHunamn. Ho He BCAKOE NOBECTBOBATENbHOE NPeaoXeHne SBNSIETCS Bbi-
CKa3blBAHUEM.

HanpuMep, npegioKeHue «Imo NpeodnoderHue A8AAemcs JOHHbLM»
He ABJIFAETCA BbICKa3blBaHIEM, TaAK KAK OTHOCHUTEJIHLHO HEero HeJib3d CKa-
3aTh, HCTHHHO OHO HUJIHN JIOXXHO, Oes TOIrO, yTOOBI HE IIOJIYYHUTH IIPOTUBOPE-
ype. J[eiCTBUTEIBHO, €CJIM IPUHATE, YTO IIPEQJIOKEHHEe HCTUHHO, TO 3TO
IIPOTHBOPEUYUT CKA3aHHOMY. EcCin Ke IPUHATH, YTO IIPEeAJIOKeHNE JIOMK-
HO, TO OTCHOZa cJjeayeT, YTO OHO MCTHHHO.

OTHOCUTENLHO NpepnoxeHnna «KomneloTepHasl rpadpunka — camasi MHTepec-
Hasi TeMa B KypPCe LLKOJIbHOU MHMPOPMaTUKU» TaKXE HENb35s O4HO3HA4YHO CKa3aTb,
MCTWHHO OHO Unw noxHo. MNogymaiite camy noyYemy.

MNoByauTtenbHble n BONPOCUTENbHbIE NPEAJIOXKEHNS BbICKA3bIBAHUSIMU HE SB-
NAKOTCA.

Hanpumep, He ABIAKTCS BHICKA3BIBAHUAMHU TaKHe NpPeNIOKeHUd,
KaK: «3anuwume domawnee 3adarnue», «Kax npoiimu 6 6ubnuomerxy?»,
«Kmo x Ham npuwén?».

BeiCcKa3biBaHWA MOTYT CTPOUTLCA C NCMOJSIb30BAHVEM 3HAKOB Pa3/NYHbLIX dop-
MasbHbIX A3bIKOB — MaTeEMaTUKN, PUINKKU, XUMUU U T. M.

IIpumMepamMu BHICKaA3bIBAHUN MOT'YT CIYsKUTh:
1) «Na — memann» (ACTUHHOE BBHICKA3bIBAHUE);

2) «Bmopoi 3axon Hvromorna eévipaxcaemcs gopmynou F=m - a» (uc-
THHHOE BbICKa3bIBaHLe);

3) «llepumemp npamoyzoibHukKa ¢ OAuHaMU CMOPOH a u b paser a - b»
(J103XHOE BRICKA3BIBAHUE).

He siBnsitoTcsi BRICKA3BIBAHUAMM YHCJIOBbIE BHEIDAXKeHUHA, HO U3 JBYX
YHCJIOBBIX BBIPAYKEHUI MOKHO COCTABUTH BBICKA3bIBAHUE, COENUHHUB HMX
3HaKaMH PaBeHCTBa WU HepaBeHCTBa. Hanpumep:

1) «3+86 =2 - 4» (UCTUHHOE BBICKA3EIBAHKE);

2) «IT + VI > VIII» (Jlo3xHOe BEICKA3bIBAHUE).



Masa 1. MartemaTuiyeckne oCHOBbI HPOPMaATUKK

He sBisoTcs BHICKA3BIBAHUAMY M PABEHCTBA WJIM HEPABEHCTBA, COAEP-
JKaiue nepeMeHHbie. Hammpumep, npemiiosxkenue « X < 12» cTaHOBUTCS BBI-
CKA3bIBAHMEM TOJILKO IPH 3aMeHe NepPEeMeHHOU KaKuM-I1ub0 KOHKpeT-
HBIM 3HaueHHEeM: «D < 12» — HCTHHHOe BHICKasbIBaHMe; «12 < 12» —
JIOYKHOE BLICKA3LIBAHME.

OGocHOBaHWE HCTUHHOCTU HMJM JIOMKHOCTH BBICKA3BIBAHWU pelnaeTcs
TeMU HayKaMu, K cdepe KOTOPBIX OHM OTHOCATCsI. Anre6pa JIOTUKH OT-
BJIEKAeTCs OT CMBICJOBOIM COHepP)KaTeTbHOCTH BbICKa3bIBaHUK. Eé mHTE-
pecyeT TOJIBKO TO, UCTHHHO MJIM JIOXKHO JaHHOe BhICKA3bIBaHMe. B anred-
pe JIOTMKHU BBICKA3bIBAHUA 0003HAUAIOT OYKBaMU M Ha3bIBAIOT JIOIHYEC-
KMMM IlepeMeHHbIMH. [Ipy 3TOM ecau BBICKA3bIBAHWE MCTHHHO, TO
3HAYEHME COOTBETCTBYIOIIEHl eMy JIOTUYECKOH IEePEMEHHOK 0003HadaioT
eguHuneii (A = 1), a ecstu noxxuHo — uyJsem (B = 0). O u 1, obosuavaroiiue
3HAYEHU JIOTHUECKUX IIePEeMEHHBIX, HA3bIBAIOTCs JIOTMYECKUMH 3Ha4e-
HHUAMMHX.

Anrebpa norukuv onpefenser npasuMna 3anucK, BbIYUCNEHWA 3HAYEHWUN,
ynpouieHus n NnpeobpasoBaHns BbICKA3biBAHWA.

Onepupys JOrH4eCKUMHU IIePeMEHHBIMHU, KOTOPbIe MOTYT OBITH PaBHBI
TosibKO 0 mm 1, anre6pa JIOrMKM MO3BOJISIET CBeCTH 00paboTKy mHMOpMa-
MU K OllepanusM ¢ JBOMYHBLIMU JaHHbBIMU. VIMeHHO amnmapar ajareGpbl
JIOTMKH IOJIOYKEH B OCHOBY KOMIILIOTEPHBIX YCTPOMCTE XpaHeHus u obpa-
6oTku nHpopmaruu. C TpuMeHEeHHEM 3JIEMEHTOB aJarebphl JIOTUKHU BBI 0Y-
JleTe BCTPpeyaThCeAd M BO MHOTHX JAPYTUAX pasjiesiaX HHPOPMATHUKH.

1.3.2. Jlornueckune onepauum

BrickaspiBaHUA OBIBAIOT IPOCTHIE U CIOYKHbIe. BbICKa3bIBAHWE HA3BI-
BaeTCs MPOCTHIM, €CJIA HUKAKASA ero 4YacTh caMa He ABJIAETCH BEICKA3EIBA-
Huem. CiioxkHsIe (COCTaBHBIE) BBICKA3bIBAHUA CTPOATCA U3 IIPOCTHIX C IO~
MOIITBIO JIOTHYECKUX OTlepaIiuii.

PaccvmoTpum OCHOBHBIE JIOrMYECKHE OIIepaliuU, OIpefesIEHHBbIE Hal
BBICKA3LIBAHNAMHU. Bce 0HM COOTBETCTBYIOT CBS3KaM, YIIOTPeOIseMbIM B
€CTECTBEHHOM S3BIKE.

HazpaHue Joruyeckou onepanuu Jlormyeckas CBA3KA
KonbroHKIuA «H»; «8»; «HO»} «XOTSHA»
U3 bIOHKIA «HUIU»

HNuBepcusn «HEe»; «HEBEPHO, UTO»
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KonbroHknusa

Paccmorpum aBa BEICKaskiBaHUus: A = «OCHOB0NONOMHUKOM ANz2ebpbl
aozuxu siensemces JJacopoxuc Byav», B = «Hccaedosanus Knoda Illenno-
HA NO360JUNU NPUMEHUMb aN2e0py N0ZUKU 6 8blYUCTIUNMEIbHOU MeXHU-
Ke». OueBHIHO, HOBOE BbICKa3bIBaHUE «(OCHOB0NONOHCHUKOM anzeCpbL
aozuru aensemcs [1xncopdxi Byav, u uccnedosanus Kanoda Illennona no-
360U NPUMEHUMb AN2e0DY J02UKU 6 8bLLUCAUMELbHOl NMeXHUKe» UC-
THHHO TOJIBKO B TOM CJIy4ae, KOTJa OZJHOBPEMEHHO MCTHHHEI 00a MCXOJ-
HBIX BBICKa3bIBaHUA.

CamocToATenbHO YCTaHOBUTE MCTUHHOCTL UMW NTOXHOCTL TPEX PAaCCMOTPEH-
HbIX BbICKa3blBaAHNIA.

KOHBIOHKLMS — flornyeckas orepauusi, cTaBslas B COOTBETCTBUE KaXObIM
JBYM BbICKa3bIBAHUAM HOBOE BbiCKa3biBaHUE, SBNSIOLLEECS UCTUHHbIM TOraa
M TONBLKO TOraa, korga 06a NcxoHbiX BbICKA3LIBAHUSA UCTUHHI.

Ins 3anncy KOH'BIOHKIIMY HCIIOJB3YIOTCH CHEAYIOIIUE 3HAKMU: A, -, U,
&. Hanpumep: AnB,A-B,AWU B, A&B.

KoHBIOHKIMIO MOXKHO ONMCATEL B BHE TAOJIMIIBI, KOTOPYIO HA3LIBAIOT
TaOaMIIe HCTHHHOCTH

A j B | AAB

0 l o | 0

0 1 1 0
i __._-,,__;#'._._.*__,- =
AT B .

1 1| 1

B Tabnune nCTUHHOCTHU NepeYUCIAI0TCS BCe BO3MOYKHBIE 3HAUEHU A UC-
XOIHBIX BBICKa8bIBAHNU (cTOJIOIEI A 1 B), IPpUTIEM COOTBETCTBYIOIIHE UM
JBOMYHBIE UHCJIa, KaK IIPaABUJIO, PACIOJIAaral0T B IOPSAIKEe BO3pacTaHUA:
00, 01, 10, 11. B mocrenuem cToalIle 3anpcaH pPe3yJbTAT BBIIOJHEHUS
JIOTHUECKOH oIlepaIyu AJid COOTBETCTBYIOILX OTlePaH/OB.

MHaqe KOHBHHKUWMIO HAa3bIBAKOT JiOIr MHEeCKUM YMHO)KeHVIeM.
MoaymanTe noyemy.
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JM3BIOHKIIUA

Paccvorpum fBa BrICKasbiBaHus: A = «H0es ucnoav3o8anus 8 rozuxe
mamemamuueckoil cumeonuxu npuradnexcum I'om@pudy Bunvzenvmy
Jletibnuyy», B = «JlIeubHuy s8iemcs 0CHOBONOJONCHUKOM OUHAPHOI
apupmemuru». O4eBUAHO, HOBOE BbICKa3bIBaHUE «H dest ucnonv3oeanus
6 JI0ZuKe Mamemamuyueckoil cumeonruku npunadaemcum Iomeppudy
Buanvzeavmy Jeitbnuyy uau Jleii6Huy 2818emces 0CHO8ONONONHUKOM OU-
HAPHOIl apupmemuKu» JOKHO TOJILKO B TOM CJIyuae, KOT/la OJHOBPEMeH-
HO JIOXKHBI 002 HCXOAHBIX BRICKAa3bIBaHUA.

CaMOCTOATENBHO YCTAHOBUTE UCTUHHOCTb UMK JIOXXHOCTL TPEX PacCMOTPEH-
HbIX BblCKa3biBaHWIA.

AU3BIOHKLUMA — Nornyeckas onepauns, KOTopaa KaxXxabiM O0BYM BbiCKa3bliBa-
HUAIM CTaBUT B COOTBETCTBME HOBOE BbICKa3bliBaHWe, ABNAIOLLEEeCA NOXHbIM
TOraAa v TONbKO TOraa, Korga oba NCXOOHbLIX BLICKAa3biIBAHUSA JTOXHbI.

Jna sanucu AU3BIOHKIMM MCOOJBL3YVIOTCS CJeAVIolNue 3HAKH: V, |,
NJIN, +. Hanpumep: AvB, AIB, A WJIN B, A+B.
JU3BIOHKIIUSA ONIPEeeIdeTCs CaeAYIoniei Tabauieil MCTUHHOCTH:

A B AvB
b= - X 6 —- d.w._a_, =
0 1 1
1 0 1
1 1 1

MHa4e gr3bIoHKLMIO Ha3blBAKOT JIOMMHYECKUM CIIOXEHUEM. l‘lop,ymame no4emy.

HuBepcus

I/IHaepcml — Jlornyeckast onepauwns, KOTopas Kaxaomy BbiCKa3biBaHUIO CTa-
BUT B COOTBETCTBMNE HOBOE BblCKa3bliBaHWe, 3Ha4YeHMne KOTopOoro npoTtmnasono-
JNIOXHO NCXO0OHOMY.

JIlns 3anucu MHBEPCHH MCHOJIL3YIOTCS cieiyiomue sHaku: HE, —, .
Hampuwmep: HE , —, .
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I/IHBEDCI/IH o1penejiaeTrcs CJIE,D;yIOH.IBﬁ TaﬁJIHl.leﬁ HUCTHHHOCTH:

>
o | = P

I/IHBepCI'IIO HHa4Ye Ha3bIBaKT JIOTHYECKMM OTPHUIIaHHEM.

OTrpuniaHueM BHICKa3bIBAHUS «V Mernsa doma ecmov komnvromep» Oynet
BbICKaswIBaHue «Hegepro, wmo y mensa doma ecmv KoOmMnviomep» WUIH,
YTO B PYCCKOM SIBLIKE TO JKe caMoe, «V MeHA 0oma Hem Komnviomepar.
OTpuLlaEueM BBICKA3bIBAHUA «5 He 3HAI0 Kumatckuil A3vlic» OYAET BbI-
ckasbpiBanmne «HegepHo, umo s He 3HAW KUMAIUCKUL A3bIK» WIH, YTO B
PYCCKOM #I3BIKE OLHO U TO K€, «f 3HA Kumaickuil s3vik». OTpULAHT-
eM BBICKasbIBaHUA «Bce oHowu 9-x Kaacco8 — omAuYHUKU» ABIAETCA
BBICKaskIBaHue «HeBepHO, umo éce wHowu 9-X K1acco8 — OMAUYHUKU Y ,
IPYTHUMHE cIoBaMu, «He éce wHowu 9-x Kaacco8 — OMAULHUKU» .

Takum 06pa3oM, MPH MOCTPOEHHUH OTPUI@HHA K MNPOCTOMY BBICKA3bI-
BaHUIO JU60 UCIIONBL3YEeTCsS peueBoil 060pPOT «HEBEPHO, YTO ...», JUOO OT-
pHUIlaHUEe CTPOUTCH K CKA3YEMOMY, TOTJla K COOTBETCTBYIOIIEMY IJIarosuy
noGaBaseT s YaCcTUIla «He» .

JIx060€ ciioHOEe BLICKA3LIBAHME MOMKHO 3aIucaThk B BH/E JIOTHYECKOIo
BBIPAMKEeHMA — BBIPAXEHHsdA, CcOoJeplKallero JIOrnyecKue IIepeMeHHEIe,
3HAKHU JIOTUYEeCKUX ollepanuii U cKoOku. JloruuecKue onepanyu B JIOTU-
4YEeCKOM BBIPA’KE€HUHU BBINIOJIHAIOTCA B CHEAYIOMIEH OYEePENHOCTH: MHBEDP-
CcHdA, KOHBIOHKIUSA, JU3BIOHKIUS. 3MeHUTL HOPSAA0K BBLINOJHEHUSA OIle-
panui MOYKHO ¢ IOMOIIBI0 PACCTAHOBKH CKOOOK.

Jlornyeckue onepaummv MEeT CreayloLwmii NPUOPUTET: NHBEPCUS, KOHBIOHK-
LUMsl, AM3bIOHKLMS.

=

Ilpumep 1. Ilycte A = «Ha Web-cmpaHnuye ecmpewaemcs CJa060
"kpeiicep”», B = «Ha Web-cmpahuye scmpewaemcsa cio80 “AUHKOD™ ».
PaccmarpuBaeTcsi HeKOTODHIH cermeHT cetTu W HTepHeT, cOomepsKamjui
5 000 000 Web-crpanun. B méM BreicKaselBaHue A MCTUHHO [IJIs
4800 crpaHull, BeIcKaswiBanre B — s 4500 cTpasull, a BEICKa3bIBaHHE
A v B — pnsa 7000 crpanun. s xkakoro koaudyectBa Web-cTparui, B
3TOM ciiydyae GyIyT UCTHUHHEI CJIEAYIONHE BEIPAYKEHH A U BhICKasbiBanue?

a) HE (A IJIA B);

6) A & B;

QN
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B) Ha Web-cmpanuue ecmpeuwaemes caoso “kpeiicep” H ne acmpeva-
emcst ¢10680 "auHKOpP".

Pewenue. U3o06pasum MHOMKeCTBO Bcex Web-cTpanur, paccmartprBae-
MOro cekTopa cetu MHTepHeT Kpyrom, BHYTPH KOTOPOI'O pa3MeCTHM ABa
Kpyra: OHOMY U3 HUX COOTBETCTBYeT MHO;kecTBO Web-cTpaHuil, rae uc-
TUHHO BBICKa3bIBaHUE A, BTOPOMY — IJleé MCTHHHO BBICKasblBaHHE B

(puc. 1.3).
L)

Puc. 1.3. I'paduueckoe nzobpaskenue maHoxecTB Web-cTpanury

WNso6pasum rpadpmueckn muOKecTBa Web-cTrpanu, 1Jisi KOTOPBHIX HC-
THHHBI BHIDAYXEHUs U BHICKa3bIBaHMe a) — B) (puc. 1.4)

Puc. 1.4. 'paduueckoe mzobparkeHue MHOKecTB Web-cTpasun, 415 KOTOPEIX UC-
THHHEBI BLIDA>X€HUA 1 BLICKas3bIBaHUE a) — B)

TTocTpoeHHBIE CXEeMBI IIOMOTYT HaM OTBETUTH Ha BOIIPOCHI, COJEPIKa-
njuecsi B 3alaHUH.

Bripaskenue A WJINU B uctunno nns 7000 Web-crpanuri, a Bcero crpa-
Hui, 5 000 000. CrepoBaTenbHO, BhIpaxeHue A WMJIU B J0XXHO NS
4 993 000 Web-ctpauur. Muaue rosops, gis 4 993 000 Web-ctpanuig
nerunno soipaskenve HE (A UJIU B).

Bripaskenue A v B uctunuo ajisi tex Web-crpasun, rje HCTUHHO A
(4800), a Taksxe tex Web-ctpauun, rae uctuaao B (4500). Ecin 651 Bce
Web-cTpaHuIis! ObLTH pa3NUYHBI, TO BhIpaxKeHue A v B 65110 661 HCTUHHO
ana 9300 (4800 + 4500) Web-crpagun. Ho, corsiacHO ycioBUO, TAKHUX
Web-ctpanun scero 7000. 9to 3HaumT, uto Ha 2300 (9300 — 7000)
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Web-ctparumax Becrpeuarorcs oba caoBa ogHoBpeMenHo. CirefoBaTelBHO,
BeIpaXkeHue A & B uctunso giasa 2300 Web-cTpaumnir.

Y106BI BLIACHUTD, AJIS CKOJIBKUX Web-CcTpaHuIl NCTUHHO BEICKa3bIBa-
HUe A ¥ OJITHOBPEMEHHO JIO}KHO BhICKasbiBaHue B, cienyer u3 4800 BuI-
yecTb 2300. Taxum o6pasom, BeicKkaseiBaaue « Ha Web-cmpanuye ecmpe-
yaemea cno60 " kpeiicep” H He ecmpenaemcs cio60 " AUHKOD" » UCTUHHO
Ha 2500 Web-ctparunax.

CamMOCTOSTeNbHO 3anuLLNTE NIOTUHECKOE BbipaXeHue, COOTBETCTBYIOLLIEE
PaCcCMOTPEHHOMY BbICKa3bIBAHUIO.

Ha caitte ®epepansHoro ueHTpa MipopmMaLnoHHO-00pa3oBaTebHbIX peEcyp-
cos (http://fcoir.edu.ru/) pasmeléH MHOOPMALMOHHLIM MoAyNb «Bbickas3biBa-
Hue. NpocTbie 1 CNOXHble BbiCKa3biBaHWs. OCHOBHbIE NIOMTMYECKUe onepauumn».
3HaKOMCTBO C 3TUM PECYPCOM MO3BOSIUT BaM PaclUMpUTb NpeacTaBneHus no
n3yyaemoi Teme.

1.3.3. NocTpoerHue Tabnuy UICTUHHOCTU ONA NOrM4ecKnx
BbipaXXeHui

JJIs1 JIOTHYeCKOT0 BBIPAYKEHMS MOYKHO MOCTPOUTH TAOINIY HCTHHHOC-
TH, IIOKa3bIBAIONIYI0, KAKWE 3HAUYEHUsI IPUHUMAaeT BbIPajKeHWe IIPU BcexX
Habopax 3HaUYeHUI BXOOAIINX B HErO MepeMeHHbIX. J[J1s1 mocTpoeHus Tabd-
JIUIBI HCTUHHOCTH CJIElyeT:
1) moxcyuTaTh N — YKCIO IEPEMEHHBIX B BBIDAYKEHUHU;
2) moacuuTaTh 06IIIEe UUCIIO JIOTUYECKUX OTIEPAI[UI B BHIPAYKEHUH;
3) YCTaHOBUTH MOCJELOBATENHHOCTh BHIIIOJHEHU A JIOTUUYECKUX Olepa-
M ¢ y4ETOM CKOOOK U IIPUOPUTETOB;

4) onpenenuTh YHCJIO CTOJOIOB B TAOJIHUIE: YHCJIO IIePEMEeHHBIX + YHC-
JIO oIlepaIlui;

5) BamOMHUTH TTATKY TAOJUIIE, BKJIIOUYNB B HEE TTepeMeHHbIe U oTiepa-
MU B COOTBETCTBMU C IIOCJIEAOBATEJHLHOCTHIO, YCTAHOBJIEHHOMH
BII. 3;

6) onpereNUThE YUCIIO CTPOK B Tabiurle (He CUUTAS IMAIKW TaOJHIIBI)

m=2n;
7) BeIIUCATL HAGOPHI BXOAHBIX MMEPEMeHHBIX C YYETOM TOTO, YTO OHH
TMIPEJICTABIISIOT cOGOIl MEeNnblii pAx n—pas3spATHBIX ABOWYHBIX YHCE
or 0 1o 2" —1;

8) npoBecTH 3anoJHeHNE TAOJUIBI 110 CTOJIOLAM, BBIIIOJHAA JIOTHYEC-
KHe omepanuy B COOTBETCTBHHU C YCTAHOBJIEHHOH IIOC/I€ZOBATEIIb-
HOCTEIO.
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IlocTpouMm Tabauiy HMCTHHHOCTH JJIA JIOTUYECKOro BBIPasKeHHdA
A v A & B. B HEM JiBe ITIepeEMEHHbIE, BE ONepaIliy, IPUYEM CHaYaja BbI-
MOJHSeTCS KOH'BIOHKIIUS, a 3aTeM — JU3BIOHKIIUA. Becero B Tabisune 0y-
JIeT YeThIpe CToJIona:

A B A&B AVA&B

Ha6opb!l BXOZHBIX NMEPEMEHHBIX — 3TO Iejble yucaa ot 0 xo 3, mpex-
CTaBJIEHHBIE B IByXpaspsaaHoM asounyHoMm xoge: 00, 01, 10, 11.
3anmoJiIHeHHAA TabJIMIa UCTUHHOCTH HMEeT BU/L:

ALB[A&B AvA&B
0o 0 0 0
0 1 0 0
10 0 1
11 1 1

O6paTuTe BHUMaHKe, UYTO IIOCJIeAHUA cTOosbel (pe3ysbTaT) COBIAJ CO
cronbnom A. B TakoM ciaydyae T'OBOPSAT, YTO JIOTUYECKOE BEIPasKeHUEe
A v A & B paBHOCHUJIBHO JIOTUYECKOMY BLIDAYXKEHUIO A .

1.3.4. CBoCTBA NOorn4eckmx onepaumnm

PaccmoTpuM ocHOBHEIE CBOMCTBA (32aKOHEI) aITe6PBI JIOTUKH.
1. IlepeMeCTUTEILHBINA (KOMMYTATUBHBIN) 3AKOH
e JIJIS1 JIOTHYECKOTO YMHOMKEHHU S

A& B=B&A;
e JIJISI JIOTHMUYECKOI'O CJIOXKEHU S
AvB=BVA.

2. CoyeraTeabHblii (2CCOMATUBHBI) 3AKOH
® IS JIOTUYECKOT'0 YMHOMKEeHUA:
(A& B)&C=A & (B&C);
e JIJI JIOTUYECKOTO CJIOMKEHUSA:
(AvB)vC=Av(BvC(C).
IIpu OAMHAKOBBIX 3HAKAX OIEparuil CKOOKM MOYKHO CTaBHUTH IIPOM3-
BOJIBHO HJIX BOOOIIIE OIIYCKAaTh.
3. PacupenenurebHbli (AMCTPHOYTHBHEIMH) 3aKOH
® JUIS JIOTHYECKOTO YMHOMKeHU I :
A& BvC)=(A&B)vV(A &CQO);
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e LA JIOTHYECKOI'O CJIOXEeHHUA:
Av(B&LC)=(AvB)&(AvCO).

4. 3aKOH IBOMHOTO OTPUILAHMA

]|

= A.

JIBOIiHOE OTpHIlaHME HCKIIIOUAET OTPUIlaHHE.

=

5. 3aKOH HCKJIIOYEHU T TPEThero
e JIJIA JIOrUYECKOI'0 Yy MHOMKEHHS:

A& A=0;
® JIJisl JIOTHUYECKOI0 CJIOYKEeHHA:
AvA=1.

W3 1ByX NIPOTHBOPEUUBLIX BHICKASLIBAHUE 06 OTHOM M TOM Ke Mpef-
MeTe OJHO BCera UCTUHHO, & BTOPOE — JIOIKHO, TPEThero He JAaHO.

6. 3aKoH NOBTOpPEeHUA
e Il JOIMYeCKOro YMHOKEeHNA:

A&A=A;
e [JIsi JIOTUYECKOIO CJIOKEeHUA:
AvA=A.

7. 3axkonsbl onepanuit c O u 1
e IS JJOTHYECKOTO YMHOXKEHU:
A&O0=0;A&1=A;
® [IJIS1 JOTHYECKOTO CJIOMKCHUS:
Av0=A;Av1=1.

8. 3akoHbI 061Iei MHBEPCHH
® J[JISI IOTHYECKOr'0 YMHOMEHUA:

A& B=Av B;
® JJA JOIMYEeCKOrI'o CJIOMKEeHU A:
Av B= A&B.

3aKOHBI aNre6psl JOIMKHM MOTYT OBLITH JOKAa3aHBI C I MOINBIO TaOJIHI]
MCTUHHOCTH,

JlokaxkeM pacrpelesuTeJbHEIN 3aK0H I/ JOTHYeCK: 'O CIOMKEHUA:
Av(B&C)=(AvB)&(AVO).

CoBnajsieHue CTOJIOIOE, COOTBETCTBYIONIUX JIOTHUECKUM BBIDAYKEHHAM
B JIeBOH U IIPaBOI UacTAX PaBEHCTBA, AOKA3bIBAET CIIPaBEIJIHBOCTE pac-
NpeeUTeJLHOTO 3aK0HAa AJIA JIOIHYEeCKOr'0 CJA0OMKEeHH .




QS

O

Nnasa 1. MatemaTnyeckue OCHOEBbI HPOpMaTUKmn

Al B| ¢ |B&ac| avBeoy | avB| ave| avB&vo)
ol o0 o 0 0 0 0 0
0| o] 1 0 0 0 i o
0| 1] o 0 0 1 0 0
o] 1] 1 1 1 1 1 B
1]l o0] o 0 1 1 1 1
1] 0] 1 0 1 1 1 1
1| 1] o 0 1 1 1 1 :
1| 1| 1| 1 1 1 I I

IIpumep 2. Haiiném 3uaueHne goruueckoro seipaxenus (X < 3)& (X < 2)
st yuesna X = 0.

Pewernue. ITpu X = 0 nonyuaeMm clieyioliee JOrndeCKoe BhIpaKeHUe:
(0 < 3) & (0 < 2). Tak kak sormueckue Boipaskenua 0 < 3, 0 < 2 ucrus-
HBI, TO, IIOJCTABUB MX 3HAUEHUS B JIOTUUYECKOE BBIpAYKEHUE, MOoJydyaem:
1&1=1&0=0.

1.3.5. PeweHne normyeckmx 3apnay
PaCCMOTpI/IM HEeCKOJIBKO cnOCOﬁOB pelieHunsd JIOTHYeCKHUX 3aga4d.

3anaua 1. Konsa, Bacsa u Cepéixa roctunu jeToM y 6abyurku. OgHaMx-
ALl OAUWH U3 MaJbUHNKOB HeUassHHO pasbmi aobumyio 0a6yIIKHHY Basy.
Ha Bonpoc, K10 pa3bui Ba3y, OHHU JaM TAKHUEe OTBETEI:

Cepéoxa: 1) 51 He pazbusai. 2) Baca ve pasz6unau.

Bacs: 3) Cepéxa He pasbupaii. 4) Basy pasoua Koas.

Koua: 5) 51 He pasbusai. 6) Basy pastun Cepéxa.

Babymka sHana, 4To OUH U3 €€ BHYKOB, HA30BEM €TI0 IpaBAUBLIM, 00a
pasa ckasaJ IpaBAy; BTOPOM, Ha30BEM ero IIYTHUKOM, o0a pasa cKasaJ
HeNpaBAy; TPeTHH, HA30BEM €ro XMTPeIloM, OJMH pa3 cKasaJs Ipasay, a
Apyroii pas — Henpasny. HazoBuTe nuMmeHa nIpaBIUuBOro, MIYTHHUKA U XUT-
pena. Kto 13 BHyKoB pas6un sazy?

Pewenue. Ilycts K = «Koasa pazbun easy», B = «Bacs pa3bui 6a3y»,
C = «Cepéica paszbun éa3y». CoctaBum TabIUIy HCTHHHOCTH, C KOTOPOH
IIpeACTaBUM BBICKA3LIBAHUSA KAXKIOT0O MaIbuUnKa ',

1

C yuérom Toro, 4To Baza pasbHUTa OZHHM BHYKOM, MOXKHO OBLIO COCTABIATEL He BCIO Tab-
ULy, & TOJBKO €€ (hparMeHT, COIep KAl CleyIol(He HaGoPbl BXOAHEIX NepeMeH-
Herx: 001, 010, 100.
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YTBep:kaeHus | YTBEepPKIOCHUA &= Y TBEPIKIACHHA
K B C Cepéxu Bacwu Komnu

C B C K E | cC |
o o0 0 1 1 1 0 Y o |
o/ o 1 0 1 0 0 T ¢ 1 v
0 1 0 1 0 1 0 1 0 l
o 1 1 0 0 0 o | 1 | 1 |
1 0 0 1 1 1 1| 0, o |
1 0 1 0 1 0 1 | o 1|
1 1| o 1 0 1 1 o | o |V
1 1 1 0 0 0 1 | o0 1

HUcxons 13 Toro, uTo 3uaeT o BHyKax 0abymka, cjeayeT HCKATh B Tab-
JuIle CTPOKH, cojeprKallue B KaKOM-JIHOO IIOpAJAKe TPU KOoMOHMHaANuH
snaueHuii: 00, 11, 01 (unm 10). Takux cTpoK B TalbJ/IHIle OKA3AJIOCEH ABE
(orn ormeuensl ramouxkamu). CorsiacHO BTOpPOM M3 HHUX, Ba3dy pasbuan
Kons u Bacsi, uro nporusopeuuT yciaosuio. CorsiacHo nepsoii ua HalljieH-
HBIX CTPOK, Baszy pasbun Ceperxa, oH ke okasasncsa xurpenom. [lyrau-
KOM okasaJjcs Baca. Imsa npaBauBoro BHyka — Koud.

3anmaua 2. B copeBHOBaHUAX 110 TUMHACTUKe y4yacTByroT AJuia, Bass,
Cuma u [lama. BorenpniKy BBICKA3aH IPEAIIOJIOMKEHUA O BO3BMOMKHBIX
nobeauTesNnsIX:

1) Cuma GyaeT nepBoii, Bans — BTOpOIL;

2) Cuma 6yaeT BTopoii, [amia — Tperbeii;

3) Anna 6yner Bropoii, [lama — yeTBEpTO.

ITo okoHUYaHUM COpeBHOBAHUI OKA3aJIOCh, UTO B KAXKIOM U3 IIPEIO0N0-
JKEeHHUH TOJIBKO OJHO M3 BHICKA3BIBAHUII NCTUHHO, APyroe JoxxHO. Kakoe
MeCTO Ha COPeBHOBAHHUAX 3aHsAJA KayKAas U3 JeByIIeK, eCJIM BCe OHHU OKa-
3a/IMCh HA Pa3HBIX MeCTax?

Pewernue. PacCcMOTPUM NIPOCTHIE BHICKA3LIBAHMA:

C, = «Cuma 3aHAJA 11ePBOE MECTO»;

B, = «Bansa saHANa BTOPOE MECTO»;

C, = «Cuma 3aHAJIa BTOPOE MECTO» ;

A, = «Jlamma 3aHsAIa TPEThe MeCTO»;

A, = «Anna 3aHsJIa BTOPOE MECTO»

4 = «[lama 3aHsAna 4eTBEPTOE MECTO» .

2 MHupopmarnka. 9ka. Y. 1

QN
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Tak Kak B KaxJIOM U3 TPEX NPEeNNOJIOMKEHUN OJHO U3 BHICKA3BIBAHUU
MCTHHHO, a IPYToe JIOXHO, TO MOMKHO 3aKJIIOUUTH CIIeAyIoIece:

1)C,+B,=1,C,*B,=0;

2)Cy+O;=1,C4+ I;=0;

A, +4,=1,A,-,=0.

Jlornyeckoe Ipou3BeAEHHNe UCTUHHBIX BLICKA3BIBAHUU OyJeT HMCTHH-
HBIM:

(C,+B,): (C,+O)' (A, +HA)=1.

Ha ocHoOBamuu pacnpenejnTeJIBLHOrO 3aKOHa IpeobpaszyeM JEeBYIO
YacTh 3TOTO BBIPAXKEHUS:

(Cy'Cy+Cy -3+ By, Cot+ By 1) (A, + 1) = 1.

BrickaseiBanue C,+ C, osHauaet, 4To CuMa 3aHdANa U IepBOe, H BTOPOe
mecTa. CoryiacHo yCIoOBUIO 3a71aUM, 3TO BbICKA3BIBAHUE JIOMKHO. JIOKHBIM
SIBJIAETCS U BhICKasblBaHUe B, * C,. YYuThIBaA 3aKOH olepanuii ¢ KoH-
cranToi 0, 3anuInem:

(Cy A3+ B,- ) (A, +O,)=1.

JansHelinree mpeobpa3zoBaHUe JEBOH YaCTH 3TOTO PABEHCTBA U HCKJIIO-
YeHHe 3aBeJOMO JIOKHBIX BbICKA3bIBAHUN JAOT:

Cy A3 Ay +C - A, + By J3 Ay + By I3 [, = 1.

Cy- My A= 1.
U3 mocreanero paseHcTBa cieayer, uto C;, =1, J/[; =1, A, = 1. 9ro
osHauaeTr, yrto Cuma saHsia mepsoe mMecTo, Anna — Bropoe, Ilama —

Tpetbe. CiregoBaresibHO, Basisi 3aHsiia 4eTBEPTOE MECTO.

Mo3HakoMuUTbCs € ApyruMu cnocobamuy peLLeHus NOrmyeckrx 3ajad, a Takxe
NPUHATL y4acTue B UHTEepHET-onuMnuagax 1 KOHKypcax no nx PeLleHuio Bbl CMO-
XeTe Ha cante «Marematuka ons wkonbHnkos» (http://www.kengyry.com/).

Ha camte http://www.kaser.com/ Bbl CMOXETE CKa4aTb AEMOHCTPAUUOHHYIO
BEPCUIO O4EHb NONE3HON, pa3BUBAIOLLEV NOMMKY U yMEeHWe paccyXaaTb NOruyec-
KO ronoeonomku LLlepnok.

1.3.6. Jlornyeckne 3annemMeHTbl

Aunrebpa JIOTHKU — pasfie]l MAaTEMaTHKK, UTPAIOIIUI BAKHYIO POJb B
KOHCTPYMPOBAHNU aBTOMaTHUYECKUX YCTPONCTB, pa3paboTKe amnapar-
HBIX M IIPOTPAMMHBIX CPEACTB MHOMOPMAIIMOHHBIX 1 KOMMYHUKAIITUOHHEBIX
TE€XHOJIOTHIA.

BeI y2Kke 3Haere, 4To Jir0o0aa HH(poOpManus MOXKeT ObITh IIPeACTaBIeHa B
OUCKpeTHOU ¢opMe — B Brae (DUKCHPOBAHHOrO Habopa OTAeJbHBIX 3Ha-
yeHH#. VYcrTpoiicTBa, KOTOphle 00pabaThIBAIOT TaKle 3HAUYEeHUs (CUT'Ha-
JIBI), HABBIBAIOTCS AUCKpETHBIMU. [[UCKpeTHBIH npeo6pa3oBaTesib, KOTO-
PEIH BbIZAET mocse o6paboTKU ABOMYHBLIX CUTHAJIOB 3HAYeHUE OJHOH U3
JIOTHYECKHUX OllepaIuii, Ha3EIBAETCS JIOTHYECKHM 3J1€MeHTOM.
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Ha puc. 1.5 npusesiess! ycaoBHbIe 0003HaUeHNA (CXE€MBl) JJOTMUECKUX
3JIEMEHTOB, PeaJM3YHINHUX JIOTHYEeCKOe YMHOMKEHHEe, JIOTTHUYECKOe CJIoXKe-
HI€e U MHBEPCHIO.

A & A 1

- I A

B B

a (4] 8

Puc 1.5. Jloruueckue 3jieMeHThI

Jlornueckuit anemeHT M (KOHBIOHKTOP) pealn3yeT OMNepalyuio JIOTH-
YyecKoro ymHoxkeHuda (puc. 1.5, a). Enununa Ha BbIX0J€e 9TOr0 3JIeMeHTa
HOSABHUTCSH TOJILKO TOTJ|a, KOTAa Ha BceX BXoAax OyAYT eJUHUILEI.

Jlornueckwit anement UJIU (MU3BIOHKTOP) peanusyeT OMEepaIfio Jo-
ru4deckoro ciaoxenus (puc. 1.5, 6). Eciu xoTs 661 Ha OJHOM BXome OymeT
eJUHUIA, TO Ha BBIXOJle 3JIeMeHTa Takke OyeT e UHUIIA.

Jlornyeckuit anemenT HE (MHBepTOp) pearunsyeT omepanuio OTPHILA-
HudA (puc. 1.5, 6). Ecnu Ha Bxoae aneMenTa 0, To Ha BeIXoze 1 1 Ha060pOT.

KomnproTepHbie yCTPOHCTBA, NPOU3BOAALIME OMEPALNH HaJ ABOUYHbI-
MM YHCJIaMH, H SYeHKN, XPaHsALNe JaHHbIe, IIPeACTABJSIOT COO0M 3JIeKT-
POHHEIE CXEMBI, COCTOSAIINE M3 OTHENbHBIX JIOIHMYeCKHX 3JIeMeHTOB. Bo-
Jee MoApPOOHO 3TH BOMpOCHI GYAYT PACKPBITEI B Kypce HUH(GOPMATHKU
10-11 knaccos.

ITpumep 3. IIpoananusupyeM 3JIEKTPOHHYIO CXEMY, T. €. BBISICHUM, Ka-
KOUM CHrHaJl JOJI?KEH ObITh Ha BBIXOJE€ IPH KasKJOM BO3MOXKHOM Habope
CHUTHAJIOB HA BXOHAX.

Pewenue. Bce Bo3MOXKHBIe KOMOMHAIIMYM CUTI'HAJIOB Ha BXogax A u B
BHECEM B Tabauny umctuHHOCTH. Ilpocienum nmpeobpasoBaHMe KarKIon
napbl CUTHAJIOB IPH ITPOXOMKJAEHHH MX Yepes JIOTMYECKHE BJIEMEHTHI U
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3aIMIIeM IOJYYEeHHBIN pes3yJibTaT B TAOMUIly. 3amoJHeHHas Tabsuna
HCTHUHHOCTH IOJHOCTHI OMNUCBIBAET PACCMATPHBAEMYI0 BJIEKTPOHHYIO
cxemy.

A 0010 0010 F
1010 i

~lolo|b

B 0101 ¢

HOV-‘O.w
oOl=|lO|OC | ™

[y

Tabnuny MCTHHHOCTU MOYXHO IOCTPOUTE M IIO JOrMYECKOMY BhIpaske-
HUIO, COOTBETCTBYIOI[EMY 3JI€KTPOHHOII cxeme. IlocienHuil JornuecKui
9JIeMEeHT B pacCMaTpHBaeMOH cxXeMe — KOHEBIOHKTOP. B Hero mocrymnaroT
CHUT'HAJIBLI OT BX0/la A U oT nHBepTOopa. B cBoI0 ouepenb, B MHBEPTOD MOCTY-
mnaeT cMTHaJ OT Bxoga B. Takum o6pasom, F = A & B.

Cocraeute 6onee nonHoe npencragneHne O NOrMYecknx 3NeMeHTax 1 INeKT-

POHHBIX CXEMax BamM NOMOXeT pabota C  TpeHaxEpom  «Jloruka»
(http://kpolyakov.narod.ru/prog/logic.htm).

CAMOE T IABHOE

Beicka3siBaHME — 3TO IIpeajoXdeHue Ha nrobom A3BbIKE, coaepxaHHue
KOTOPOI0O MOMHO OJHOSHAUHO OIIpeaeJiIMTh KAK HCTHHHOE UJIH JIOXKHOE.

OCHOBHBIE JIOTHYECKHE ONepaliii, OIpe/eIEHHbIe HAaJl BbICKasblBaHM!-
SIMH: MHHBEPCHA, KOHBIOHKIIMA, JHIBIOHKI[MA.

Ha3sBaHue JIOTHYECKOH ONlepaIfuy Jlornueckas CBAI3Ka O6o3Hauenue
W uBepcus «HE», «HEBEPHO, YTO» —, —
Konsroaxkuusa «H», «a», «HO», «XOTH» &

Ju3bIOHKIUS «HIIV» [ v
]
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Ta6aHIbl UCTHHHOCTH /151 OCHOBHBIX JIorMuecKux orfepanuii:

A&B | A

b
o»-am]

»—Auooi:x:.
i

~lolmlolw
~lololela

HpPI BbBIYHCJIEHUHN JIOTHUYECKHX BpraH{.eHI/Iﬁ CHa4daJa BBbINMOJIHAITCA
NeVcTBUS B CKOOKAaX. HpHOpl/ITET BBIIIOJIHEHU A JIOTUYECKHX onepauuﬁ:

s &’

1.

V.

Bonpocskl n 3aganus

O6BACHUTE, TOUEeMY CHeyIolie NPeJJIOKeHUs] He SBISIOTCS BbI-
CKa3bIBAHUSAMU.

1) Kakoro usera stoT goMm?

2) HYucno X He HpeBOCXOUT eIUHHIIBL.

3)4X + 3.

4) ITocmoTpuTE B OKHO.

5) IletiTe ToMmaTHBIM COK!

6) OTa Tema cKy4JHa.

7) Pukxku MapTuH — caMblil OOy IS PHBIN II€BELl,.
8) Br1 66111 B TeaTpe?

IIpuBenuTe 110 OHOMY TIPMMEPY UCTUHHBIX U JIO?KHBIX BBICKa3bIBa-
HUH 13 6uoyoruu, reorpaduu, *HGOPMATUKU, NCTOPUHU, MATEMATH-
KU, JIUTEPATYPHI.

B CJIeAVIOIMNX BHICKA3BIBAHNAX BBIJEJIMNTE IIPOCThIE BEICKA3bIBAHUA,
0bo3HAUYMB KaxJagoe M3 HHX GYKBOfI; 3aluuIuTe C IIOMOIUBIO 6yHB Hu
3HAKOB JIOTHYECKUX Ollepaliiii Ka)kJoe COCTaBHOE BEICKA3LIBaHUE.

1) Yucoo 376 uéTHOE 1 TPEX3HAYHOE.

2) 3uMOM IeTH KaTaloTCa Ha KOHbKAX MJIN HA JTBIXKAX.

3) HoBeIi rog MBI BCTPETHUM HA fave Wid Ha KpacHoI nuomanu.
4) HeBepHo, uTo CoJHIIE IBUKETCA BOKPYT SeMJIH.

5) 3emua uMeeT GOPMY IIapa, KOTOPHIM M3 KOCMOCA KAMKETCHA FoJIy-
ObIM.

0
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6) Ha ypoxe MmaTeMaTHKU CTAPILIEKJIACCHUKH OTBEYAIU Ha BOIPOChI
VUUTENs, & TAKMKE MUCAJIN CAMOCTOATEJIBHYIO paboTy.

4. TlocTpoiTe OTPUILIAHUA CIEAVIONMX BHICKA3EIBAaHUI,

1) Ceroaus B Tearpe uaét omnepa « EBreaniit OHeTuH» .
2) KaIpIif OXOTHUK JKeJIaeT 3HaTh, re CUAUT (hasaH.
3) Ymcuo 1 ecTs IpocTOE YUCIIO.
4) HarypanbHble yncia, okanuupawomuecss nudpoi 0, He SsBIAIOT-
¢Sl IPOCTHIMH YUCIAMMU.
5) HeBepHO, UTO YKMCJIO 3 He ABAsAeTCA AejuTeseM dncia 198.
6) Komnst perrust Bee 3afaHUA KOHTPOJIBHOI paGoThI.
7) Bo BCSIKOI IIKOJIe HEKOTOPEIE YIeHN KU HHTEePECYIOTCH CIOPTOM.
8) HekoTophle MITeKOMUTAIOIIE HE JKUBYT Ha CyIIIe.
o 5. Ilycts A = «AHe HpABAMCA YpPOKU mamemamuru», a B = «Amne

Hpasamcesa Yypoku xumuu». Belpaszute ciegymoliine GopMyJabsl HA
0OBIYHOM A3BIKE:

1) A& B; 4) A v B; 7) (A & B);
2) A& B; 5)Av B; 8)(Av B);
3)A & B; 6) Av B; 9) (A & B).

6. PaccmoTrpurte npefcTaBieHHEBIe HA PUCYHKe 3J1eKTPUYeCKUe CXeMbl:

A 0
°(0 L

() {2
L

~

—/

Ha nux usobparkeHbl N3BeCTHbIE BaM U3 Kypca (DU3WKHU napaliiieJlbHOoe
M IOCJIeJoBATeJbHOE COeAUHEeHHs IlepeKJIodareneil. B mepsom ciayudae,
4TOOBI JJAMIIOUKA 3aropesiach, JOJMKHBI ObITh BKJIOUEHBI 00a IIepeKJIoda-
Tens. Bo BTOpoM cirydae JOCTATOYHO, YTOOBI ObLII BKJIIOYEH OJHH M3 IIepe-
kirouareneii. ITonwiTaliTech cCaMOCTOSATEBHO IIPOBECTH AHAJIOTHUIO MEXIY
3JIEMEHTAMH 3JIeKTPHYECKHUX CXeM ¥ 00beKTaMH ¥ OIepaliaMu aaredpsl
JIOTHUKU:




JdJIeKTpHYECKasd cXeMa

ITepeknrouaTtein

IlepeknouaTeb BKIIOYEH

HGPEKJI n4aTeJib BEIKJKYEeH

HOCJIB)IOB&TEJIBHOE COoeHEHHE IIePEeKJl o4aTeJsei

 —

ITapannenbHOE COeMHEHNE IIEPEKIIOUYATE e

7. Hexotopsrii cermenT cetu UuTepuer coctrour us 1000 caitros. Ilo- 0
HCKOBBIA cepBep B @BTOMATHUYECKOM DpesKHuMe COCTABHJ TabJuIy
KJIIOUEBBIX CJIOB JJIsI caHTOB 3TOro cermeHTa. BoT eé ¢pparmenr:

—
ocbissce cina KoangecTBO CAUTOB, IJIA KOTOPBIX JaHHOE CI0BO
pres % Wi SBAAETCA KI04eBbIM
COMMKH 250 |
| meserocus ) CH—- 200 ,
I'yInu 500

ITo sampocy comuru & rynnu ObL1o HakizeHo 0 caiiToB, IO 3ampocy
comuku & meueHocubl — 20 caiiToB, a mo 3ampocy MedeHOcHb! &
rynnu — 10 caiiTos.
CKOJIBKO caitToB 6yaeT HaliIeHo MO 3AMpPOCY COMHKM | MEUEHOCIIHI |
rynnu?
JJIsI CKOJIBKUX CafTOB pacCMaTPUBAaeMOro CerMeHTa JIO2KHO BBICKa-
3piBaHue «Comukru — warwuesoe caogo caiima MJIH meuenocyvbr —
Kaowesoe coso catima HJITH zynnu — Kalvesoe caoso caiima»?
8. ITocrpoitTe TaGIUIIBI UICTUHHOCTH AJIA CJEAYIOIIUX JIOTUYECKUX BhI- o
paxKeHU:
1) B& (A v B);
2) A & (Bv B);
3)A&AvVvBv(Q);
4)Av BvC.
9. IlpoBeauTe HOKa3aTeJNbLCTBO PACCMOTPEHHBIX B Iaparpadge Jiorudec-
KHUX 3aKOHOB C IIOMOII[BI0 TA0OJIHIL MCTHHHOCTH.

10. JaHbI TpH YKCJIa B JeCATUYHON cucTeMe cuucienus: A =23, B=19, o
C = 26. Ilepesenute A, Bu C B IBOUYHYIO CUCTEMY CUMCJIEHHA U BbI-
IOJIHUTE MOPa3pAgHOo Joruyeckue onepauuu (A v B) & C. Orser
JaiiTe B [eCATHUYHOH CUCTEME CUMCIIEHNA.
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11. Harigure 3HaueHUsI BEIPAMKEHIII:

12.

13.

14.

15.

1NAv1v(@AvO)
2)(1vOo)v1)vl)
3)0&1)&1;
1)1&1&1)&1;
((IvD)&A&1)& OV
6)(1&1)v0)&(O0v1);
N((0&0)v0)&(1vI1)
8)Y(Av1)v(BvO)
N(1&A)VB&O)VI;

10)1v A &O.

Haiigure 3HaueHUe JIOrMYECKOTo BhipamkeHUs (X< 3)& (X < 2) nns
VKa3aHHBIX 3HaUeHul uyucuaa X

n1 2) 2 3)3 4)4

Ilycte A = «Ilepsas 6yrxea umeHu — eaacHasa», B = «4emeépmas
Oykea umenu coezsacHasy . Halinure 3HayeHUe JJIO'HUYECKOr'0 BLIpAa-
JKeHUusA A v B [0Jis cIenyoninx UMEH:

1) EJIEHA 2) BAIIUM 3) AHTOH 4) PENTIOP

Pasz6upaercsa peno xxoua, Bpayua u Cmura. MIsBecTHO, YTO OAUH
M3 HUX HAIET U yTausa Kjaag. Ha caegcTBuu Ka)KabIA 13 Moao3peBa-
€MBIX CeJIaJI 1BAa 3asABJICHU A"

Cmur: «f1 He nenan atoro. Bpays cnenan aTo».

J:xoH: «BpayH He BuHOBeH. CMUT czieJsiaj 31o» .

Bpayu: «f "e genan storo. [[»<0H He gea 3TOTO» .

Cypn ycTaHOBUJI, YTO OAUH M3 HUX ABAXKABI COJITAJ, APYTOM ABAKAEI
CKasaJ Ipasay, TPeTUH OQUH Pas CoJraj, OJUH pa3 CKasaJs IIpaBay.
KTo0 13 nogo3peBaeMbIX NOIKeH ObITh OIpaBOaAH?

Anéwma, Bops u T'puinia HamIu B 3eMJIe cTapuHHBIN cocyn. Paccmar-
pUBas YIUBUTENBHYIO HAXONKY, KayKIBIH BHICKA3aJI 110 JBa IIpearo-
JIOIKEHMA:

1) Anerua: «9TO COCyh I'PEUYECKHI M H3TOTOBJIEH B V BEKe» .

2) Bops: «3To0 cocyn huHUKHIICKUHE 1 usrorosseH B III Bexe».

3) 'puiua: «3TO cocy He rpeYeCcKU 1 U3TOTOBJEH B IV Beke».
Vuutens ucTopuu ckazajy pedsiTaM, UTO KA AbI N3 HUX MPAB TOJIb-
KO B OZHOM M3 JBYX IIPEAIIONO«KeHM. I'/je 1 B KAKOM BEeKe U3TOTOB-
JIeH cocyn?



AnemMeHTbi anredpbi NOrnMkmn

16. BrisicHHTe, KAKOIl CUI'HAJ AOJKEH OBITH HA BHIXOJE 3JeKTPOHHOM 0
CXEeMBI IIPH KaKJAOM BO3MOKHOM Habope cUrHaJjoB Ha Bxogax. Co-

cTaBbTe TabauIy paboThl cxeMbl. KaKMM JIOTHYECKHUM BLIpad<eHHeM
oIIMCHIBaeTCsa cxeMa?
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TecroBebie 3apaHua AN CaAMOKOHTPONS

1.

COBOKYITHOCTh 3HAKOB, IIPU HOMOIIH KOTOPBIX 3alNCBIBAIOTCH YHUC-
Jia, Ha3LIBAGTCS:

a) cucTeMOil CYNC/IEH A

0) nudpamu cuCTEeMBI CYUCIIEHUA

B) ayihaBUTOM CUCTEMBI CUMCJIEHNA

I') OCHOBAHHEM CHUCTEMbI CUHCICHUS

Yemy paBeH pe3yJIbTAT CIOMKEHUSA NBYX YHCEJ, 3alIMCAHHBLIX PHM-
ckumu nuppamu: MCM + LXVIII?

a) 1168

0) 1968

B) 2168

r) 1153

Yucsio 301011 MokeT CyIIeCTBOBATEL B CHCTEMAaX CYNCJIEHHUS C OCHO-
BAHUAMU:

a)2u 10

6)4u3

B)4u8

ra2un4d

. IBomunoe ymcao 100110 B AecATHUUHON cHCTEeMe CUMCIIEHHS BallN-

ChIBAETCA KaK:

a) 36

6) 38

B) 37

r) 46

B knacce 110010,% nesouex u 1010, manpurkos. CKONBKO yueHHU-
KOB B KJacce?



TecToBble 3aaHUA ANS CAMOKOHTPONSA §

10.

11.

a) 10

6) 20

B) 30

r) 40

Croybko uudp 1 B BOMUHOM OPEACTABICHHUH AECATHUYHOrO YHCJIAa 0
15?

a)l

6) 2

B) 3

r)4

Hemy paseH pe3yJsibTar cioskerns uucesn 110, 1 1257 0
a) 610

6) 10,9

B) 10000,

I‘) 1 78

Auelika mamsaTu KOMIBIOTEPA COCTOUT U3 OJHOPOJHBIX 3JIEMEHTOB,
Ha3bIBaeMbIX:

a) KomaMu

0) paspagamMu

B) nudpamu

r) KoadduIueHTaMA

KonuyecTBOo paspsamoB, 3aHMMaeMBIX ABYX0AaiNTOBLEIM YMCIOM, PaB-
HO:

a) 8

6) 16

B) 32

r) 64

B 3HaKOBBI pa3paa aueiiKy AJId OTPHIIATEeIbHEIX YHCEJI 3aHOCUTCH !
a) +

0) —

B) 0

rl

BemiecTBeHHbBIE YnCJIA IPEACTABIAIOTC B KOMIIbIOTEDE B

a) ecTeCcTBeHHOI chopme

6) pasBépHYTOH hopme

B) HOpMaJILHOI OpMe ¢ HOPMAaJIU30BaHHON MaHTHUCCO
r) BuZie OOLIKHOBEHHOM 1poGu




13.

14.

15.

16.

Mnasa 1. Maremartuyeckue oCHOBblI HPOPMaTHKN

Kakoe npegiokeHue He ABJIsETCA BbICKa3sbIBAaHUEM ?

a) Hukakas npuunHa He UBBUHSIET HEBEKIIUBOCTh

6) Obsi1zaTeILHO CTAHL OTINYHUKOM

B) Pykonucu He ropsit
r)1011,=1-2*+0-22+1-2"+1-2°

Kakoe BrICKa3LIBAHME SABISACTCH JIOMKHBIM?

a) 3HaKoM v 00o3HaYaeTcsa Jjoruueckas onepanusa UJIN

©) Jlorunuecky onepanuio NJIM nHaye HAa3bIBAKOT JOTHYECKHUM CJIO-
KeHHeM

B) JU3BIOHKITAIO THAYE HA3hIBAIOT JJOTHUYECKUM CJIOKEeHeM

r) 3HAKOM Vv 0003HaAYaeTCs JIOTHIECKAaA OMEPAlNA KOH'BIOHKI[NA
JlJist KaKoro U3 YKa3aHHBIX 3HAaYeHUH umucaa X MCTUHHO BBICKAa3bI-
BaHue (X <H)v(X <3 A (X <2)v(X<1))?

a)l

6) 2

B) 3

)4

JLJ1sT KaKOT0 CHMBOJILHOTO BHIPAEHUST BEPHO BbICKA3bIBAHUE:

«HE (Ilepsas 6ykeaa coznacHas) U HE (Bmopas 6ykea znachas)»?
a) abcede

0) bcade

B) babas

T) cabab

HexoTopsrit cermenT cetut UuTepHET cocrour u3 1000 caitros. ITo-
UCKOBBIII cepBep B ABTOMATHUECKOM peXXUMe COCTABUJ TabaUILy
KJIFO4YeBBbIX CIOB JIJIA CAHUTOB 3TOT0 cerMeHTa. BoT eé (pparmenT:

KommuectBo cai'{'ron, JJ KOTOPBIX NaHHOe
CJIOBO ABJAETCA KJIHOUYEBBbIM

Kaoueroe cI10BO

l
{
i
'
|

| CKaHep 200
| IIPUHTED 250
MOHUTOD 450

e v o

CxoabKo cafitoB GyneT HaiiZleHO ITo 3arpocy nNpuHTED | cKaHep | Mo-
HUTOP, €CJIU 110 3aIIpoCcy IPUHTED | cKaHep ObLI0 Hafizeno 450 caii-
TOB, IO 3anipocy npuHTEp & MoHuTop — 40, a 1Mo 3anpocy ckauep &
mouuTop — 50?



17.

18.

19.

TecTOBbI© 3aaHUNA AN CAMOKOHTPONA

a) 900

0) 540

B) 460

r) 810

Kakomy JIOrudyecKoMy BHEIPAXKEHUIO COOTBETCTBYET CleAyionias Tad-
JUIA UCTHHHOCTU?

? F

1

1

1

]

a)A&B
6)Av B
B)A&B
r)A&B

Korpga ciomajicsa KOMIIBIOTED, €ro X03sWH ckasas: «OnepaTtuBHaAsg
nNaMATh He MOTJIa BBIATH M3 CTPOsi». ChIH X03fMHA KOMIOBIOTEpPA
OPEITOJ0KIU, UTO Cropesl mpolleccop, a KECTKUN NVCK HCIIPaBeH.
IMpumegniuii crenuanucT MO0 OOCAYIKUBAHUIO CKAa3all, YyTo, CKOpee
BCEro, C MPOIecCOPOM BCE B MOPAAKE, a ollepaTUBHAS IaMATH Heuc-
npasHa. B peayibTaTe 0Kas3ajioch, YTO JBOE U3 HUX CKa3aJIH BCE Bep-
HO, & TpeTuil — BCE HeBepHO. UTO Ke cIoMalioch?

a) onepaTUBHAN AMATH

0) pomneccop

B) BUHUYECTED

T') IIPOIECCOP U OTlepaTUBHAS MaMATh

Ha mepekpécTke NPOU3OIIIO TOPOKHO-TPAHCIOPTHOE IIPOMCLIECT-
BHE, B KOTOPOM ydJacTBOBaau aBToOyC (A), Tpy30BUK (I'), JIETKOBOH
aBTOMOOUIE (JI) 1 mapmipyTraoe TakcH (M). CBuseTesn NpoucIIecT-
BUS JaJId cJeAyoNniue nokasanus. [lepBeIil CBUAETENIb CIUTAN, YTO
IEPBBIM HA MEPEKPECTOK BbIeXan aBTOOyC, a MapLIpyTHOe TaKCH
ObL10 BTOpHIM. JIpyroil cBumeresb mmoJiaraji, 4To IIOCJIeJHUM Ha Iie-
PEKPECTOK BBIEXAJ JIETKOBOM aBTOMOOHJIB, & BTOPBIM OBLI IPy30-
BUK. Tperuit cBUAETEIb YBEPAJI, YTO aBTOOYC BhiexaJ Ha [IepeKpec-
TOK BTODBIM, 4 CJIEIOM 3a HUM — JIErKOBOI1 aBTOMOOWIb. B pe3yb-
TaTe 0Ka3aloCh, UTO KaXKAblil M3 cBUjJeTeseH OBLI MpaB TOJBKO B
‘OOHOM U3 CBOUX yTBep)KAeHNIH. B KakoM mopsagkKe BbIeXaJid Malllu-
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HBI Ha mepekpécroxk? B BapuaHTax OTBETOB IEpeYNCIEHBI IIOJAPAL
6e3 mpobesioB MepBhle OYKBBI HA3BAHUI TPAHCHOPTHHIX CPEACTB B
NOpAZKEe UX BhIe3a Ha IePeKPECTOK.

a) AMJIT
6) ATJIM
B) IJIMA
r) MJITA
20. Kakoe JJoruueckoe BhIpaykeH1e COOTBETCTBYET CJeAyIollei cxeme?
A &
(o2 &
21 ¢

a)A &B
6)Av B
B)A&B
r)A&B




Fnaea 2
MOLAEJINPOBAHUWE N POPMAJTN3ALINSA

§2.1

Mo.u,enmpoaaﬂue KakKk meToq Nno3HaHneA

KorroueBsre cioBa:
e MozeJb
e MoOAeJIMpOBaHUE
e I[eJIb MOJIEJTUPOBAHUSA
e HaTypHas (MaTepuajbHasd) MOJEJIb
e wH(MOPMAIIMOHHAS MOJEIb
e (hopmanuzanusa
e kJaccu(puKanusa WHHOPMAIIMOHHEIX MOAEIeH

2.1.1. Mogenun n mogenupoBaHue

Hesr0BEK CTPEMHUTCA IMO3HATE OOBEKTHI (IpegMeTHI, HPOILeCChI, ABJIE-
HUs1) OKPY2Kaloliero Mupa, T. €. IOHATh, KAK YCTPOeH KOHKPEeTHBIH 00h-
EKT, KaKOBBHI €r0 CTPYKTypa, OCHOBHBIE CBOMCTBa, 3aKOHBI Da3BUTHUA U
B3aMMOJENCTBHUA C ApyrumMu o0bekTaMHu. [Jis pemeHnss MHOTHX IIPaKTH-
YeCKHUX 3a7a4 BaXXHO 3HATH:
® KAaK U3MEHATCH IPHU3HAKHN 00'beKTa IIPH OIIPeeJIEHHOM BO3 e ICTBUHU HA

HEero Co CTOPOHEI APYTuX 00 beKTOB («YTo OyaeT, ecii...7»);

e KaKoe HaJ0 MPOU3BECTH BO3JeicTBHEe Ha 06'beKT, YTOOB UBMEHUTH €TI0
NpUBHAKHN B COOTBETCTBUM C HOBEIMU TpebGoBaHusMu («Kax czenars,
YTOOHI... ?»);

e KaKoe CoOYeTaHHe CBOMCTB 00'beKTAa ABJIAETCS HAWJIYYIINM B 3aJaHHBIX
yeanoBusax («Kak cnenats ayurie? »).

OnHVM U3 METOJI0B IMO3HAHMA 00 BEKTOB OKPYKAIOIIlero MUpa SBJIAETCS
MOJEeNHUPOBaAHME, COCTOSINEee B CO3MAHUHA U HMCCIEIOBAHUHU YIPOIIEHHBIX
3aMeHHuTeleil peaqbHBIX 00BeKTOB. O0bEeKT-3aMeHUTEeN b NPUHATO HAa3bI-
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BaTh MOIEJLI0, a8 MCXOAHBIA OOLEKT — MNPOTOTHIIOM HJHM OPUTHHAJIOM.
ITpumeps! Mozeielt MPUBEAEHBI HA pUC. 2.1.

Puc. 2.1. IIpumepsl Mogenei

K cospgaHnio Momesieil mpuOeramoT, KOraa HCCaeayeMbli 06 beKT CIUIIL-
koM BenuK (ConHeuHasi cucTeMa) MJIXA CIUIIKOM MaJ (ATOM), Korja IIpo-
Iecc IIpoTeKaeT OUeHb OBICTPO (IepepaboTKa TONJIWBA B IBUraTelie BHYT-
PEHHero CropaHus) MJIM OUYE€Hb MeAJIEHHO (reoJioruyeckKue IIPOIECcCHI),
KOTJIa HCCJIeJOBaHNEe 0O0BEKTAa MOYKET OKAa3aThCsl OMACHBIM JIJIA OKPYIKAIO-
muX (ATOMHBIN B3PHIB), IPUBECTU K Pa3pyLIEHHUIO ero caMoro (IIpoBepKa
ceiCMHMUYECKUX CBOIICTB BBICOTHOTO 3[JaHWfA) MJIH KOrjJa COo3JaHue peaJb-
HOTO 00BbEKTA 0UYEHB AOPOT0 (HOBOE aPXUTEKTYPHOE PEIEHHE) U T. .

Mogenbr He sSIBIIsIeTCH TOUHON KONHel 00BeKTa-OpHIMHAJIA: OHA OTpa-
KaeT TOJIBKO YacTh €r0 CBOVICTB, OTHOLIEHUI 1 OCOOEHHOCTeH MOBEeJeHUA.




MoagenupoBaHue Kak metof, no3HaHna

Yem Gouibllle OPH3HAKOB OOBEKTa OTpasKaeT MOIEJsb, TeM OHa IIOJIHee.
OmHakro OTpasuTh B MOJEJIM BCE NPHU3HAKHU OO'BCKTA-OPUIMHAJA HEBO3-
MOJKHO, a Jallie BCero u He Hy»kHoO. [IpudHaky o6'beKTa-opuruHaia, KoTo-
pble IOMYKHBI OBITH BOCIIPDOU3BENEHLI B MOJIENIU, OMPENETAITCS IeJIBbI0
MOJeJIMPOBaAaHUA — HaszHadYeHUeM OyayIeil Moledu. OTH NPU3HAKH Ha-
3bIBAIOTCA CYILIECTBEHHBIMHU AJIA JAHHOM MOAEJH C TOUYKH 3PEeHUsA IeJH
MO EeJIUPOBAHUA.

Mopymaiite, Kakve npuaHakn obbekTa «TeaTp» OyayT CyWeCTBEeHHbIMU Mpu
CO342HNU €ro MOLENU C TOYKW 3peHus: 1) CTpoOUTENbHOM KOMMaHUW, 3aHMMalo-
Lercs BO3BEOEHMEM 30aHWA TeaTtpa; 2) pexwuccépa, roToBALWEro NoOCTaHOBKY
HOBOro cnekrakns; 3) kaccupa, npopatoulero 6unetsl; 4) 3putens, cobupatoLLe-
rocs rnoceTnTb NpeacrasfieHve.

Mopaene — 370 HOBbI 0OBEKT, KOTOPLIA OTPaXaeT CYLLUECTBEHHbIE C TOYKU
3peHusa Uenu MoaenmpoBaHns Npr3Haky U3yHYaemMoro npeameTa, npouecca
NN SIBNEHUN.

Mopenuposanue — meTon NO3HAHUA, 3AKIOYAKOUIMACA B CO30aHMU U UC-
cnepoBaHv MOAENEN.

ITockonbky nr06asi MOEJIb BCErZla OTPAXKaeT TOJBKO YaCTh IPH3HAKOB
OpUTUHAaJIa, MOKHO CO3/IaBaTh U KMCHOJIb30BATh PasHble MOJEJIH OOHOTO U
TOrO Xe oO0berTa. Hamnpumep: MsSY MOXMeT BOCHPOU3BECTH TOJIBKO OJHO
cBOHCTBO SeMutt — eé GopMy, OOBIYHBIHN TJIO0YC OTPAXKAET eIlé PACIIOIOXKe-
HUe MaTepUKOB, a TJIo0yc, BXOASAMIINEN B cocTaB AercTByoiieid mogenu Cout-
HEYHO! CHCTEMBI, — €II€é U TPAeKTOPHUIO ABHIKeHIA 3eMuiu Bokpyr ConHna.

OTpasuTh B MOJeNH NPU3HAKK OPUTMHAIA MOXKHO PA3HBIMH CIIOCOOAMU.

Bo-niepBBIX, IIPpU3HAKU MOYHO CKOIIMPOBAThH, BOCITpoU3BecTU. Takyio
MOJeJSIb Ha3bIBAIOT HATYPHOU (MaTepuanbHo#). [IprMepamMu HaTyYpPHBIX
MopeJiell ABIAIOTCS MYJISAXKY U MAKEThl — YMEHBIIeHHEBIe NI YBEJINUEH-
HBbI€ KOIIHM, BOCIIPOU3BOLALIME BHELUHHH BUL MOAEJINPYEMOro O0BEKTA
(rmobyc), ero ctpykKTypy (Moments COJTHEYHON CHUCTEMBbI) HJIH IIOBELEHIE
(pagmoynpasJisieMasi MOAEJb AaBTOMOOMJIA).

Bo-BTOpBIX, HmpHU3HAKY OPUIHHAJA MOMKHO OIMCATEL HA OZHOM K3 S3bI-
KOB KOJHUPOBaHUA MH(OPMAIUU — AAaTh CJIOBECHOE OIIHCaHWe, IIPUBECTH
(hopMyny, CXeMy WJIHU UepTeK U T. I. Takyo Moaes b Ha3bIBaoT HH(popMa-
unoHHoM. B mansHelinem Mbl OygeM paccMarpuBaTh MMEHHO HHQpoOpMAa-
IMOHHBIE MOJIEJIH.

MudopmaumoHHas mogens — onvcaHne o6bekTa-opurvHana Ha ofiHOM 13
S13bIKOB KOANPOBaHMA MHGOpMaLMN.

e

&
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2.1.2. 3ranbl nocTpoeHns uHpopmMaunoHHOW Moaenu

JIrobasi MoJieNTb CTPOUTCS JJIsi pellleHus HeKoTopoi 3anauu. [TocTpoe-
HUe UHQOPMAI[MOHHONM MO HAUWHAETCS ¢ aHAN3a YCIOBUS B3TOH 3a-
a4y, BRIPAYXKEHHOTO Ha eCTeCTBEHHOM f3bIKe (puc. 2.2).

B pesynbrare aHanusa yCJIOBHA 3aLady OlpeAesseTcsd 00beKT MOJeJIU-
POBaHUSA U 1eJIb MOJEeIUPOBAHMS .

IlocJsie onnpeneneHus ein MOAEIUPOBAHUS B 00BEKTe MOJeJIMPOBAHU A
BBIAEJIAIOTCSH CBOMCTBA, OCHOBHLIC YACTH K CBSA3SH MEXKAY HUMH, CYIIECT-
BeHHBIE C TOYKU 3DEeHHs] UMEHHO 3To¥ uenu. IIpu aTOoM KOIIKHO OBITH
YE€TKO OIIpefieIeHO, UYTO AaHO (KaKUe UCXO/{Hble IaHHble U3BECTHHI, KaKue
JMlaHHBIE JOIYCTHUMEI) K UTO TpebyeTcss HATH B pelrlaeMoii 3anade. Taxaxe
OJIXKHBI OBITH YKa3aHbl CBA3KW MEXAY UCXOAHBIMHU JAHHBIMUY M Pe3yJIbTa-
TaMH.

CienymoiyM 3TAnoM IIOCTPOEHUST WH(OPMAIMOHHONW MO/eJI1 SBJISeT-
ca opmanuzanus — IpejcTaBJieHHe BBISBIIEHHBIX CBA3el M BBHIJEJIeH-
HBIX CYIIIECTBEHHBLIX NPU3HAKOB O0BEKTa MOIE/IMPOBAHUS B HEKOTOPOH
(hopmMme (cIoBecHOE OmHCAHUe, TabJIHUIIa, PUCYHOK, CXeMa, 4epTExK, (hop-
MyJia, aJIrOPUTM, KOMIBIOTEPHAA ITPOTPAMMA U T. I.).

dopmanusaums — 310 3aMeHa peasibHOro o6bekTa ero popmasbHbIM ONn-
caHmeMm, T. e. ero HGOPMALMOHHOM MOAENLIO.

PeanbHbiin : CyuiecTBeHHbIE 5 WrpopmaymoHHas
Monenb

Puc. 2.2. 3rans! cosnanust nHOOPMAIMOHHON MOJEIH

Iipumep. YueHUK 9 KJacca K YPOKY JJUTepPaTyPhI MOJKEH BHIYIUTH Ha-
U3yCTh TPHU IepBble cTpodbl mepBoi riaBbl pomaHa A. C. Ilymkwuaa
«EBrennit Onerun», cogepxxaiiue 42 crpoku. CKOIbKO eMy norpebyercsa
BpeMeHH Ha BHINOJHEHUE 3TOr0 3aJaHUs, eCJIU IIEPBYI0 CTDOKY OH MOXKeT
3alIOMHUTE 3a 5 CCKYHJ, a Ha 3aNIOMHUHAHUE KaKJ0U CIIefyoIeil CTPOKH
emy Tpebyercsa BpeMeHd Ha 10 cexynpm Gonbnie, yeM Ha 3allOMHHaHUeE
IpeabIAYILEe CTPOKM?

B nanHOM ciyuae 00b€KTOM MOJI€IMPOBAHUSA ABJIAETCS MPOLECC 3aI10-
MHHAHHA CTHXOTBOPEHHA YYE€HHMKOM,; I€JIb MOZeJIMPOBaHHsI COCTOMT B
TOM, YTOOBI IIOJIVUHUTE (GOPMYJY JJsi pacuéra BpeMeHU, HeoOXOAUMOro
VYeHUKY JAJIA 3ay4YUBAHUA CTUXOTBOPEHNH.

C Ttouku 3peHudA eyl MoJeJINpOBaHHU, CymeCTBOHHOﬁ ABJIAETCH CJIe-
Iyomas HHQOpMalusd: BpeMs 3allIOMHHAHUS HePBOM CTPOKHU (5 CEKYHI);



MOAGHMpOBaHMe KaKk MmetTog no3HaHua

PasHHIlAa BO BPEMEHHU 3alIOMHUHAHUS OUEPEeIHOU U NpeibIAyIleill CTPOK
(10 cekyH[I); KOJIHYECTBO CTPOK, IIOIJIEXKAIUX 3alloMUHaHuio (42 cTpo-
KH). ITO UCXOAHbIE HaHHbIe. Pe3yIbTaToM SBISETCS BpeMs, Heob6Xomu-
MOe JIf 3ayYUBaHUA BceX 42 CTPOK (hparMeHTa poMaHa.

Tak Kax BpeMs [ 3ay4YMBAHUA KQXKAO0H CTPOKH, HAYUHAS CO BTOPOII,
rnoJyiyyaeTcs nobaBiIeHUEM KO BPeMeHU, TpebyeMoMy IJisi 3ayUMBAHUS
npe- ABIAYIIEH CTPOKH, IOCTOAHHOTO YMCJAa, TO MOXHO TI'OBOPUTH 00
apuMeTUYECKOM IIPOrPecCun:

5,15, 25, 35, ...

IlepBEIM 4YJIEHOM 3TOH NPOTpPECCHU ABIAETCHA @, = O, PasHOCTH IPO-
rpeccuu d = 10, yucio 4ieHOB mporpeccuu n =42,

W3 xkypca anredpel n3BecTHa (hopMyJia IS BEIYHUCIEHUS CYMMEI 71 Iep-
BBIX YJIEHOB apU(PMeTHUECKOH IIPOTrPECCHH

2a, +d(n-1)
L, =——————T1.
2
31a dopMyna u ABNAETCA MCKOMOW MHOOPMaLMOHHOM Mogensio. C eé no-

MOLLBLIO CAMOCTOSITESIbHO BbIMUCAINTE BPEMS, HEOOXOANMOE YHEHUKY OIS 3ayuu-
BaHUS CTUXOTBOPEHUS.

S

UndopmannoHHbie MOZEIN CYIeCTBYIOT OTAEJbHO OT O6'beKTOB MOJe-
JUPOBAHUA M MOI'YT HOABepraTbCcsa oOpabGoTKe He3aBHCHMO OT Hux. Ilo-
CTPOMB MHAOPMALMIOHHYIO MOJEJb, YEJOBEK MCIIOJNIb3yeT e€ BMECTO 00hL-
€KTa-OpUT'UHAJA OJIS NCCJIEJOBAHUSA 3TOT0 00'LEKTA, PEIIeHU A OCTABJIEH"
HOH 3amauu.

Mo apgpecy http://earth.google.com/intl/ru/ pa3mMeLleHo npunoxeHne
«Google NMnaneta 3emns», npegocTasnsapLiee BO3SMOXHOCTb NyTeLecTBOBATbL
no Hallen nnaHeTe, He BCTaBas ¢ Kpecna. IT0 TPEXMepPHas MoLeNb NiaHeTwl, ne-
pemMeLanch N0 KOTOPOK Bbl MOXETE: NpocMaTpuBaTh CNYTHUKOBLIE poTOrpadum
3EeMHOM NMOBEPXHOCTY; OCMaTpvBaTb ropoaa, OTAefbHble 34aHUsS U BCEMWPHO
V3BECTHbIE AOCTONPUMEHATENbHOCTU B TPEXMEPHOM U306paxeHun; nccneno-
BaTb OTAANEHHBIE ranakTUkW, CO3BE3QUS U MNaHETbl; COBEpLUAaTb NyTEeLEeCTBUA B
npownoe nT. 4.

2.1.3. Knaccnodukaumna nHPoOpMaLMOHHbIX MOAEeNnen

Cy1iiecTByeT MHOKECTBO BAPHAHTOB KJIACCH(PUKAIIUN UH(MOPMAIINOH-
HBIX Mogeiieii. PaccMOTpHMM HEKOTODEIE M3 HUX.

Ecnu B3aTe 3a 0CcHOBY KJaaccudHUKaLUK PpeIMETHYI0 00JIaCTh, TO MOXK-
HO BBIZIEJIUTE (DU3HUeCKe, SKOJIOTHUEeCcKHe, S9KOHOMHYECKHe, COIH0JOTH-
YecKHe U JpyTrue MOJeJH.
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B zaBucumocTu ot yuyéra hakTOopa BpEMEHU BBIIENAIOT JUHAMUYECKHe
(U3MeHSAIUINeCs ¢ TeYEHUEeM BpEMeHU) U cTaTuyecKue (He u3MeHsAlye-
Cfl C TeueHHeM BpeMeHH ) MOJEJIH.

B zaBucumocTu ot GopMbI mpeAcTaBIeHUs uHPopManuu o6 obbexTe
MOJEeIMPOBAHUSA PA3TNYAIOT 3HAKOBLIE, OOpAa3HEBIe U CMEINAHHEIE (00pas-
HO-3HAKOBBIE) BUIbl MH(MPOPMAIITMOHHBIX MOJeJIell.

3HakoBble UHQPOPMAUHMOHHBIE MOJEJIU CTPOATCA C HCIOJIb3OBAHHEM
Pa3IUYHBIX eCTECTBEHHBIX M (hOPMaJIbHBIX A3BIKOB (3HAKOBBIX CHCTEM).
3HaKoBasg NHMOPMAIHOHHAA MOJEJb MOXKeT OBITH IIPEJicCTaBIeHa B (hopme
TEeKCTa Ha eCTeCTBEHHOM fISBIKE WJIHM IporpaMMBbl Ha fA3bIKe IIporpaMMu-
POBaHUs, B Buge GOpPMYyJIbl 4 T. 1.

O6pasHerie HH(pOPMAaLHOHHbIe MoJgeu (PHCYHKH, (oTorpadmu 1 ap.)
IIPEACTaBJISAIOT COD0M 3pUTENIbHEIE 00pas3bl 00LEKTOB, 3a(hUKCHPOBAHHBIE
Ha KakoM-J1bo Hocuresie mHGOPMAaIIUHA.

B cmemarHBIX HHOOPMALMOHHEIX MOJEJIAX COYETAIOTCA OOpasHbIe U
3HAKOBBIe 3JIeMeHTHI. IIpruMepamMu cMeIIaHHEBIX HHPOPMAIUOHHEBIX MOJE-
Jell MOTYT CIYKHUTh reorpadguuecKre KapThl, rpaUKU, AUATPaMMbI U
np. Bo Bcex aTuX MoAensiX UCHOJb3YIOTCA OJHOBPEMEHHO U rpaduyecKue
9JIeMEeHTBHI, U 3HAKH.

CAMOE IN'MABHOE

Mopens — 3TO HOBBIH O0BLEKT, KOTODHIH OTpPa’kaeT CyILeCTBEHHEIE C
TOYKHU 3PEeHUd IeNH MOAENHPOBAHUS IIPH3HAKH M3yuyaeMOro mpejaMeTa,
npoiecca WU SIBIeHU .

MoneaupoBanue — MeTOJ MO3HAHUA, 3aKJIOYAIOI[UICS B CO3NaHNH U
WCCIeJOBAHUM MOoJeJsei.

Ilens momenupoBaHusa (HasHauyeHue Oyayileil momesyu) ompenesisdeT
HOPU3HAKHU O0BEKTa-OpHUTrHHAJA, KOTOPEIE A0JIXKHBI OBITE BOCIIPON3BeJeHbL
B MOJEJIN.

Pasnuuaror HaTypHbIle 1 uHGOpMarmonasie mofenu. HatypHrie moje-
JIM — peaJibHBIE IIPeIMeTh], B yMEHbIIIEHHOM MJIM YBeJIMYeHHOM BHjle BOC-
IPOUBBOAAINIME BHEINHUN BHJ, CTPYKTYPY WU TOBEIeHIE MOJEINPYEeMO-
ro oobexkTa. HugopMmanmoHHbie MOIEJIH — OMMCAHUsI OG'HLEKTa-OPUTHHA-
Jia Ha OTHOM U3 SI3BIKOB KOMWUPOBAHUS UHMPOPMAIMU.

PopmMaauzanmnd — IIPOIECC 3aMeHbI peaJlbHOTro 00 beKTa ero (hopMasib-
HbIM OIIHCAHUEM, T. €. ero HHGHOPMAIIMOHHOHY MOIEJbI0.

Ilo dopme npelcTaBIeHUs] PasNUYArOT OOpas3HBIE, 3HAKOBbLIE U CMe-
[1aHHbIe (06pa3sHo-3HAKOBbIe) HPOPMAIMOHHBIE MOIEIIH.



Monenmposaume KaK MeTo NMO3HaHWUHA

Bonpocekl u 3apaHus

YTo Takoe MoAesb? B KakKUX ciaydasdx HCHOJIbB3YeTCsA MOJeJarpoBa-
Hue?

HOJ.ITBep,I[I/ITe Ha npuMepax CcripaBeJJINBOCTH CHIE€OYIOIINX BEICKa3bI-
BAHMI:

a) OTHOMY 06’I>EKTy MOXeT COOTBETCTBOBATHL HECKOJBKO MO,D;e.TIeﬁ;

6) O4HAa MOJeJIb MOXKEeT COOTBETCTBOBATE HECKOJIBKHUM oObeKTaM.

IIpuBenuTe TpUMEpHl HATYPHBIX M MH(OPMAIIMOHHBIX MOJAEJEH.

B npuBenéHHOM IepeuHe MoJ/ieJiell YKaKUTe Te, KOTOpbIe MOI'yT KC-
TTOJIL3OBATHCS JIJIA:

a) npencTaBJIeHUA OO BEKTOB OKPYKalLIero Mupa;

0) 00'bsicHEHU A U3BECTHBIX (DAKTOB;

B) IPOBEPKH I'MIOTE3 U [TOJIYYEeHUS HOBbIX 3HAHWUU 00 UCCJIeyeMbIX
o0BbeKTax;

I') IPOTHO3UPOBAaHUS;

) yIpaBJIeHUS.

Mogenu: makeT 3acCTPOMKHU »KUJIOT0O paiiloHa; HPOTOCHUMKHU IBHIKE-

HUA BO3AVIIHBIX MAaccC; pacIliuCaHUe ABUXKEHMs II0e3/[I0B; MOAEeNb

IMOJIETA CAMOJIETA HOBOI KOHCTPYKIMH B a3POAUHAMUUECKON TpyOe;

cxXeMa CTPOEHUS BHYTPEHHUX OPraHoOB YeJIOBeKa.

IIpuBeguTe npumMep UHGOPMAILMOHHON MOAEIIH:

a) y4eHUKa Ballero KJjacca;

0) urpoka 6acKeTbOJLHONM KOMAH/LL;

B) HaIlMEHTA BeTEPUHAPHOM JIeUeOHMIIEI;

I') KBAPTHUPLI JKUJIOTO AOMA;

I) KHUTH B 6OJIMOTEKE;

e) kacceTHl (QUCKAa) CO 3BYKO3aMuChio (BUIe03aIINCHI0);

2K) TOpoja.

OnumuTe 3Tanbl MOCTPOSHUS UHMOPMAIMOHHOK Mojenu. B uém

CcyTh 3Tana GopMaIn3aI[un?

Ilepeunciure BuABl HHGOPMAIIMOHHBIX MOJEIEH B 3aBUCHMOCTHU OT

¢dopMbl IpefcTaBieHud uH@opMaluu 06 00’ beKTe MOOEeJIMPOBAHUA.

ITpuBenuTe IpuMepPbl NHMOPMAIMOHHLIX MOJIeJeil KaxJa0Io BUAA.

OgHakoMbTeCh ¢ 3D-MoAeAMYU, pa3MeInéHHbIMU B EQNHOI KOJLIEK -

nuu  1udpPOBLIX  oOpazoBaTenbHBIX  pecypcoB (www.school-
collection.edu.ru/). K kakomy Kiaccy MOeIel UX MOYKHO OTHECTH?

i
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§2.2

3HaKOBblIE MOoaenu

KaroueBrkIe c1oBa:
® CJIOBECHEIe MOoae/in
® MaTeMaTH4YeCKHe MOoJeu
e KOMIBIOTEPHBIE MOIEeJIUu

2.2.1. ChosecHble mogenu

CnosecHble Mogenu — 37O ONUCaHUS NPEAMETOB, SIBNIEHWNIA, COBLITUIA, NPO-
LLECCOB Ha eCTECTBEHHbIX A3blKaXx.

Hamnpumep, reMolieHTpUYECKasi MOJETh MUPA, KOTOPYIO TIPeJIOMKIAI
Konepnuk, croBecHO onuckIBanach CJIeIyIOIMUM 06pa3oM:
e 3eMJisl BpallaeTcsa BOKPYT cBoeit ocu u BOKpyr CosrHIa;
e OpOMTHI BCceX IIaHeT npoxogat Bokpyr CosHna.

MBHOK€eCTBO CJIOBECHBIX MOJAENIEN COAEPIKUTCA B BAIIMX MIKOJILHBIX
ydyeOHUKax: B YueOHUKe UCTOPHUHU IPEACTABJIEHBLl MOLEIH HCTOPHUUYECKHX

cobOwITH!, B yueDHUKe reorpad@uu — MOJeJM reorpa®@uuyecKux 00bLEKTOB

M IIPMPOJAHBIX IIPOLIECCOB, B yYeOHUKE GHOJIOrMM — MOJAENH OGHEKTOB
JKUBOTHOTI'O ¥ PACTUTEJILHOTO MU PA.
IlpousBeneHNsa XyOOKECTBEHHOM JIMTEPATYPBI — 3TO TOXE MOJEIH,

TaK KaK OHH (PMKCHDYIOT BHEMaHUE YUTATEJs Ha OMPEAESIEHHBIX CTOPO-
HaX YeJIOBEYEeCKOH KUBHU. AHaIUSUDYA JHUTEpPATyPHOE NPOU3BEIEHUE,
BEI BBEIZleJIsIeTe B HEM OO'BEKTHl ¥ UX CBOMCTBA, OTHOIIEHUS MEKAY reposi-
MH, CBA3H MEXIY COOBITHAME, IIPOBOJHUTE NAPAJUIENH C APYTUMH ITPOU3-
BeJleHUSIMU U T. 1. CaMoe HelocpencTBeHHOEe OTHOIIIeHHE K MOHSATHIO MO-
JeJIM UMeeT TaKOH JINTepaTyPHEIN KaHp, KaK 6acHsa. CMBICJ 3TOTO »KaHupa
COCTOUT B MepEeHOCe OTHOIIEHWH MEXKJY JMIAbMU HA OTHOIIEHUA MEXIY
BBIMBIIIIJIEHHBIMY II€PCOHAMKAMU, HAIIPUMED }KUBOTHBIMU .




3HaKoBbI€ MOoaenu

Taxue 0cOOEHHOCTH €CTECTBEHHOI'0 A3BIKA, KAK MHOI'O3HAYHOCTB, UC-
IIOJIBE30BaHUE CJIOB B IPDSAMOM H IIEPEHOCHOM 3HAYE€HUHW, CHHOHUMUSA, OMO-
HNMUA U T. II., IPDUAAIOT YeJIOBEYECKOMY 06HLEHI/IIO BBIPDa3uTEJIbHOCTD,
SMOI[MOHAJBHOCTh, KPACOYHOCTH. BMecTe ¢ TeM HaJluuue 3TUX OCOOEeHHOC-
TeHl JeslaeT eCTeCTBeHHEINA AZBIK HEIPUTOJHBIM AJIA CO3MaHUs MHMbopMa-
IIMOHHBIX MOJieJieil BO MHOTHX chepax nmpodecCHoHATBLHON NeATeIEHOCTH
(HanpuMep, B CUCTEMAaX «4eJ0BEeK — KOMITBIOTED» ).

2.2.2. MatemaTuuyeckue moaenm

OCHOBHBIM fA3LIKOM MHGMODPMAIMOHHOTO MOAEJMPOBAHUA B HayKe SB-
JAeTCH A3BIK MaTeMaTuKH.

WHdopmaumoHHblie Moaenu, NOCTPOEHHbIE C UCMONb30BaHMeM MaTemMaTuyec-
KUX NOHATUI 1 PpOPMYISI, HA3LIBAIOTCH MaTemMaTU4eCKuMmM moaenaMn.

fAB8pIK MaTeMaTHKH IpeacTaBifgeT co00Hl COBOKYITHOCTH MHOXKECTBA
dbopMasbHBIX SA3LIKOB; C HEKOTOPBIMU M3 HUX (ajirebpavdecKuM, IreOMeT-
pUUecKUM) Bbl HO3HAKOMUJIUCEH B HIKOJIE, ADYT'He CMOXKeTe y3HATh IIPH
JanbHelemM o0yyeHun.

IIpumep 1. Ha puc. 2.3 npuBeneHa reoMeTpuyecKasi MOAeJNb NOKa3a-
TeJIbCTBa TeopeMbl Iludaropa. OHa CTOJL HPOCTA, YTO AOKA3ATEJIbCTBO
paBeHcTBa ¢2 = a? + b2 CTaHOBUTCA OUEBUJHBIM.

a2

b2

a

Puc. 2.3. F'eoMmeTpuuecKkass MoZenb JO0Ka3aTebeTBa TeopeMbl [Tudaropa

IeiicTBUTEIbHO, HA PUCYHKE IpEeACTaBJIeHbl JBa OAUHAKOBBIX KBaZpa-
Ta cO CTOPOHOH a + b. Eciu us niomazeir 5TUX KBaJPATOB BHEIYECTH ILJIO-
mIay YeThIpEX OJWHAKOBBLIX IIPAMOYIOJbHBIX TPEYTOJBHUKOB, TO OCTaB-
mecd IJIOMIALN AOJIMKHEI ObITH paBHbI. Ho B IIEpBOM cJiyuae OoCcTaBIIafACsH
IIomansL paBHa ¢2, a Bo BTopoM a? + b2, uro u noxaswiBaeT Teopemy IlTu-
¢aropa.

$I3pIK asreOphI Mo3BOsIAEeT (hopMaIu30BaTh QYHKIIMOHATIbHbIEC 3aBUCH-
MOCTH ME}KAY BeJIHNUYMHAMU, 3aIICAB COOTHOIIEHNA MeXAY KOJIUYECTBEH-
HBIMY XapPaKTepPUCTUKAMH 00'beKTa MOAE/JINPOBaHUS. B IIKOJIBHOM Kypce
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(I)HSPIKH paccmaTpuBaeTCd MHOI'O (I)YHKI.LI/IOHG.JIBHLIX SaBHCHMOCTeﬁ, KO-
TOPBIE IIPENCTABJIAXOT coboif MaTeMaTHYEeCKUe MOJeJIr M3yuaeMbIX fABJIE-
HHUH WIN IIpoOILeCCOB.

IIpumep 2. 3aBUCUMOCTEL KOOPAUHATHI T€JIA OT BPEMEHH IIPU IPAMOJIH-
HEHHOM pPaBHOMEPHOM JBUIKEHUU UMeeT BUJ:
x=x4+v.t.
H3meHeHHe KOOPAWHATEL TeJjia X IPH IPSAMOJUHEHHOM PaBHOYCKOPEH-
HOM JBUYKEHWHM B JI000I1 MOMEHT BpeMeHU [ BEIpaskaeTcs hopMyJIoi:
2
a.t

X=X+ Dyt +

C moMoIIbI0 A3BIKa anre0pol JIOTHKH CTPOATCA JOTHYECKHE MOJeJIHn —
dopmanusyioTcd (3aMUCLIBAIOTCA B BUAE JIOTUYECKUX BBIPAXKEHUI) ITPO-
CThI€ M CJIOJKHEIE BEICKA3BIBAHHS, BEIPAXKEeHHbBIE HA €CTECTBEHHOM A3bBIKEe.
IlyTém mocTpoeHUs JIOTMYECKHUX MOJeJieil yZaéTcsA pellaTh JIOTUYeCKue
3a7a4yH, CoO34aBaTh JIOTHUECKKEe MOJEJIH YCTPOKMCTB U T. A.

ITpumep 3. Tpebyercs CNIPOEKTUPOBATEH IJIEKTPUUYECKYIO IeNb, MOKa-
3BIBAIOIIYIO UTOT TAWHOIO IOJIOCOBAHMS KOMUCCUM B COCTABE IpecenaTe-
JSl U JBYX DANOBHIX 4ieHOB. IIpy rosocoBaHUM «3a» KaXKABIN UJIeH KO-
MHCCHHU HaKuMaeT KHONKY. IIpemjioskeHre cUMTAETCA NIPUHATHIM, €CJIU
4JIeHbl KOMUCCHY IIPOTOJIOCYIOT 38 HEr0 €IMHOIJIACHO JIUDO ecau CBOU Io-
Jloca «3a» OTAAAYT IIpefcefaTesNb M OOUH U3 PAAOBBIX UJI€HOB KOMUCCHH.
B aTux ciywasax saropaeTcs JIaMIIOUYKa.

Pewenue. IlycTh rosocy npejcenaTesis COOTBETCTBYET MepeKIovYaTe b
A, ronocam psgOBEIX wieHOB — Tnepersgodarenau B m C. Torpa
FA,B,C)=A&B&CVvA&BVA&C.

VYIIpoCTUM ITOJYIEeHHOE JIOTUYECKOE BhIpaKeHe:

FA,B,C)=A&B&(Cv1)VA&C=A&B&1vA&C=

=A&BVA&C=A&(BVvC(C).

MBI NONTYYUIU JIOTUYECKYIO MO/IENIb, TIO3BOJISIONIYIO IIOCTPOUTH CJIeNy-
IOIIYIO CXE€MY IMPOEKTHPYEMOI 3JIEKTPUUECKOM Ienu:

L0 )

0 (@

()

~

—/




3HaKOoBble Mmoagenuv

2.2.3. KomnbroTepHsie MareMmaTuyeckue Mmogenvu

M=uorue npouecchl, IPONCXOAAINAE B OKPYIKAIOIeM Hac MUPe, OIMUCHI-
BAIOTCHA OYEHL CJOXKHBIMH MaTeMATHYECKMMH COOTHOILIeHUAMHU (ypaBHe-
HUAMU, HePDABEHCTBAMH, CUCTEeMAaMU YPaBHEHU 1 HepaBeHCTB). 1o mosaB-
JIeHUA KOMIIBIOTePOB, 00JIaJal0IIUX BBICOKOM CKOPOCTHIO BHIUUCIEHUH, Y
yeJIoBeKa He ObLJIO BOBMOYKHOCTY IPOBOJUTE COOTBETCTBYIOIINE BEIUKCIIE-
HUS, HA CUET «BPYUYHYIO» YXOAMJIO OUeHbh MHOI'O BPEMEHH.

B macTosinee BpeMs caMrble CJI0XKHEIE MATEeMATHUYECKHAE MOJEIN MOTYT
O6pITE peanmuz3oBaHBI! Ha KoMmneoTepe. IIpm 3TOM MCOONB3yOTCS TaKkue
cpezCTBa, KaK:

® CHCTEMBI IPOI'PAMMHUPOBAHMSA}

e 3JIEKTPOHHBIE TAOJIUIIBI;

¢ CIenUaJu3NpPOBaHHbIE MATEMATUYECKHE TaKeThI ¥ IPOrPaMMHEBIE CPeJ-
CTBa AJIA MOJAEJMPOBAHUA.

LB ot e i s e = e

MaTtemarnyeckne mogenw, peann3oBaHHbiEe C NOMOLLBIO CUCTEM MNPOorpaMmmMmn-
pOBaHus, INEeKTPOHHbIX Tabnwvu, cneunanm3npoBaHHbIX MatemMmarn4eckmnx na-
KETOB 1 NporpamMmHbIX CPeacTB ANnst MOAennpoBaHnA, Ha3biBatOTCHA KOMMbIO-
TepHbiMM MaTemMmaTuieCKnMu Mmoaenamu.

CpezcTBa KOMNOBIOTEDHON TPaUKHN MO3BOJIAIOT BU3YAIU3UPOBATh Pe-
3yJIBTATHI PACUETOB, IOJIYUIAEMBIX B IIPOIlecCe PabOTHI ¢ KOMIILIOTEPHBIMU
MOJEJISIMH.

C nomouwpid pecypca «Matematudeckaa wmopnenb»  (http://school-
collection.edu.ru/) Bl CMOXeTe CMOIENUMPOBaTh NONET CHaApsaa, BbiNYLWEHHOro
M3 NYLLKW NPW Pa3NUYHbIX NCXOARbIX AaHHBIX.

Oco6riit HHTEpEeC 71T KOMIOBIOTEPHOT'O0 MaTeMaTHYEeCKOTO MOJeJIHPOBa-
HUSA TIPEeACTABJIAIOT CJIOMKHBIE CHCTEMbI, 3JIEMEHThl KOTOPBIX MOI'YT BECTH
cebsa cryyalHbIM o6pasomM. [IpumMepaMu TAKHUX CHUCTEM SIBJISIOTCS MHOIO-
YHUCJIEHHBIE CUCMeMbL MACCOB020 O0CAYHUBAHUS: OUIETHBIE KacChl, TOPro-
Bble NPEANPUATHA, PEMOHTHBIE MacTepcKue, ciyskba CKopoil momoIiiu,
TPAHCIOPTHBIE TIOTOKHM Ha TOPOJICKUX JOPOraxX WU MHOTHWEe OPyrue MOJeNu.
Mnorum saHakoma CUTyaIusi, Korjaa, Ipus B Kaccy, MarasuH, IapuKMaxep-
CKYIO, MBI 3acTaéMm TaM ouepenb. [Ipuxonurcss mubo BCcTaBaTh B oUuepensb 1
KaKOe-TO BpeMs KAaTh, JU00 YXOOUTh, T. €. MOKUJIATh CUCTeMy Heobceuy-
JKeHHBIM. BO3MOMKHEI cilyyau, KOTZia 3asBOK Ha OOCITy»KMBaHUE B CUCTEME

! Peanusanmus MaTeMaTHYCCKON MOAEIH — DTO Pacuér cocTOAHHSA (BBIXOAHLIX ITapamMeT-

POB) MOIENTUPYEMO CUCTEMBI IO (HOPMYJTAM, CBA3LIBAIOIIMM €€ BXOAHBIE TTapaMeTPhI.
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Majo MJIHU COBCEM HET; B 3TOM CJIyuae OHa paboTaeT ¢ HEAOTPY3KOM HUIH
IIpocTakBaerT. B cucTtemax MaccoBoro 05CJIyJKPIBaHHﬂ KOJIN4eCcTBO 3aABOK
Ha obCIy’KMBaHME, BPEMSA OXKUJAHUSA U TOYHOE BPEMSA BHITIOTHEHUS 3asIB-
KU 3apaHee IIPeICKA3aTh HeJIb3s — 3TO CJlyyaiiHble BeJIMUNHBI.

WMnTauuoHHbIE MOAEeNnU BOCNPOM3BOAAT NOBEOEHME CIIOXKHbLIX CUCTEM,
31IeMEeHTbI KOTOPbIX MOIYT BECTU cebsi CrydaliHbiM 06pa3om.

HNMuTanunoHHOEe MOJIeIHPOBaHUE — 3TO HCKYCCTBEHHBIN SKCIIEPUMEHT,
IpPH KOTOPOM BMECTO NIPOBEAEeHUS HATYPHBIX KUCIBITAHWUHN C DPEaIbHBIM
060opyOBaHVEM OPOBOAST OHBITHI C TIOMOIBI0 KOMIBIOTEPHBLIX MOJEJed.
dna monydyeHuss HeoOXoAMMON HHMOPMAIMHM OCYIIECTBIAETCS MHOIO-
KPATHBIH «IIPOTOH» MOZeJei CO COyUYaHHBEIMH MCXOAHBIMU NAaHHBIMU, I'e€-
HepUpyeMBIMH KOMIbIOTEPOM. B pe3ynbTaTe obpasyeTcs TaKoi ke Habop
JAAaHHBIX, KOTOPBIH MOYKHO OBLIO OBl MOJIYYHUTH IIPU MPOBENEHUH ONBITOB
Ha peaJibHOM O60pPYIOBAaHUH UK B pealbHOU cucteMe. OQHAKO UMHUTATA-
OHHOE MOJI€JIUDOBAHHE HA KOMIIBIOTEPE OCYIIECTBJISETCHA Topa3fo GbICT-
pee ¥ 00XOQUTCS 3BHAUUTEILHO JEIleBe, YeM HATYPHbIE 3KCIIEPUMEHTHI.

C nomowgplo pecypca «MmutauyonHoe wmopenuposanue» (http://school-
collection.edu.ru/) Bel CMOXETE CMOAENMPOBaTb CUTYaLMIO B CUCTEME MacCOBO-
ro obcnyxvBaHua — marasvHe.

CAMOE NMMABHOE

CioBecHbIe MOJEIM — DTO OIKCAHMS [IPEAMETOB, ABJIEHNI, COOLITHIA,
IIPOIIECCOB HA €CTEeCTBEHHBIX s3bIKAX.

Hnd)opmaunonnme MOJeJIF, IOCTPOEeHHbIe C UCIIOJIb30OBaHEeM MaTeMaTHu-
YEeCKUX NOHATUHN U Q)opMle, Ha3pIBAalTCA MaTeMaTHIeCKHMH MOJEeJ1AMM.

MaTremaTHuecKie MOJieJiIl, pealu30BaHHbBIE C IIOMOIIBIO CHCTEM IIPO-
rpaMMHpPOBaHUdA, BJIEKTPOHHBIX TaﬁJII/II],, CrienMajTu3pPOBaHHBIX MaTeMa-
THYEeCKHX ITaKeTOB U NIPOrpaMMHBIX CPelCTB AJIA MOJEeJIHPOBaAHHSA, HA3bI-
BAOTCH KOMIOBIOTEPHLIMMA MATEMATHYECKMMM MOJEJIAMM.

I/IMHTaI.[HOH.Hble MOIOeJIi BOCIIPOHU3BOOAT IOBEeOeHNE€ CJIOXKHBIX CHC-
TeéM, d3JIEMeHThbl KOTOPbLIX MOI'YT BECTH ceba Cﬂy‘{aﬁHhIM oﬁpasom.



3HakoBbie Mmoaenu

Bonpocbl n 3apaHna

ITpuBegure 2—3 cOOCTBEHHBIX NpPUMepa CJIOBECHBIX MoOJeJiei, pac-
CMaTPUBAEMBIX HA YPOKAX UCTOPUH, reorpaduu, 6HOJIOTHH.

BcenomuuTe 6acHu V1. A. Kpeutosa: «BonK u AsrTHEHOK», « BopoHa 1
aucuna», «JlempaHosa yxa», «Keaprer», «Jlebens, Illyka n Pak»y,
«JIucuna u Bunorpan», «Ciros u Mocska», «Crpexosa u Mypageii»,
«Tpumkus kadras» u Ap. Kakue 4yepThl xapaKTepa Jiofeil 1 OTHO-
LIeHUA MEeXAY JIIbMU CMOJLEIHPOBAJ B HUX aBTOP?

Ha ocHoBauumM crenyiolineil reoMeTpUUecKON MOZENH ITOKAXKHUTe
CHpaBeJIuBOCTh (DOPMYJIbI STp =1/2 -a - h.

PewinuTe, cocTaBUB MareMaTHUYECKYIO MOJAEJIE, CIELVIOIIVIO 3atauy.

ITapoxopg mipoIiién 4 KM IPOTUB TeUYEeHU S PEKH, a 3aTE€M MPOLIE eIé

33 KM 1o TeyeHUIO, 3aTPATHB Ha Bech IyTh OIuH Yac. Haligure cob-

CTBEHHYIO CKOPOCTH ITapOXO/ia, CIIU CKOPOCTh T€UYEHUSA PEKU PaBHA

6,5 KM/ 4.

Tpebyercsi CIPOEKTHPOBATE 3JIEKTPHUYECKYIO I[€Mb, II0KA3BIBAIOIIYIO

HTOTr TAalHOrO roJIOCOBaHNs KOMMCCHH B COCTaBe TPEX uiaeHoB. Ilpu

FOJIOCOBaHHH «3a» YJIeH KOMHCCHH HaXMMaeT KHONKY. IIpemioxe-

HUEe CUUTAEeTCHA IIPUHATHIM, €CJIM OHO cOOMpaeT OOJIBIIMHCTBO I'0OJIO-

coB. B aToM ciryuae zaropaercs JaMIIOYKa.

Penrure, cocTaBUB JIOTUYECKYIO MOJE)b, CIEAYIOIYIO 3a4a4y.

Ha mexayHapogHBEIX COPEBHOBAHMAX II0 IIPBLKKAM B BOJY IIePBEIE

IATE MECT 3aHsAIu crioprcmenbl u3 lepmannu, Uranuwn, Kurasa, Poc-

cvu ¥ YKpauHbl. EIié 10 Hauajia COpeBHOBAaHUM 9K CIIePTHI BhICKAa3a-

JIVL CBOM NMIPEIOJIOMKEHH S 00 X UTOTax:

1) ITepBoe mecTo 3BaiiméTr crioprcmeH u3 Kurasi, a crioprcMmenH u3
VYxpauus 6yIeT TPeTbUM.

2) Ykpauna Oymer Ha mocJjieiHeM MecTe, a I'epMaHusi — Ha npej-
nocJeaHeM.

3) 'epmanusi Touro 6yfeT 4eTBEPTOLi, a TIepBoe MecTo 3aiMéT Ku-
Tai.

4) Poccus Gyaer nepBoii, a UTanusa — Ha BTOpoM MecTe.

5) Her, UTanus GyaeT nATOI, a nobeaut I'epMaHUA.




7.

10.

Maea 2. Mogenuposauue n popmannsaums

Ilo oxoHUaHKK COPCBHOBAHMIA BBLISICHHJIOCh, YTO KaXKABIM dKCIIEPT
OBLLT IIPAB TOJILKO B OHOM yTBepkAeHnn. Kakue mecTa B cOpeBHOBA-
HUU 3aHAJU YYACTHUKU?

B cepenyHe HOpOIJIONO BeKa 3KOHOMMCTHI OIEHWJIM €eXXerofHbIH
00'b€M BBIYHCJIEHUN, HEOOXOAUMBIX IJis 3(P(EeKTUBHOIO yIIpaBJie-
HUA HAPOJHBLIM Xo3siicTBoM crpanbl. O cocraBun 1017 omepamuii.
MOXHO JIM CIPAaBUTHCA C TAKUM O0BEMOM BBLIYMCIIEHUN 34 I'oJl, €CJIH
pUBJIeYb K PA00TE MUJLJIMOH BbIUMCJIUTENEH, KamK/IbIH U3 KOTOPBIX
croco0eH BLIMIOJIHATE OJIHY OMepalliio B CeKYHIY ?

IlpuBesuTe IpHMEPHl HCIOJIB30BAHUSA KOMIMBIOTEPHBIX MOMEJEH.
Haiigure cooTBeTcTRYyIO1YI0 MHGOpMAanuio B ceTu HTEepHeT.

B Enmnoi koninexkuu iudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB HAll-
nuTe jabopaTopHyo paboTy «M3yueHue 3aKOHA COXpaHEHUS UM-
nyJbca». B e€ OCHOBY moJsoyKeHa MaTeMaTHdecKas MOJIeJlb, OlIMChI-
Bamlasa ABUIKEHHe Teja, OpPOIeHHOro IIoJ YIJIOM K FOPH30HTY, C
IOoCJeayONNM IeJIeHUEeM TeJla Ha Ba OCKOJIKa. JKCIIePUMEeHTAIbHO
IIpOBepbhTe 3aKOH COXPaHEHU A UMITYJIbCa, BBIIIOJIHUB padoTy corJac-
HO UMeIOIlleMyCs B HEell ONUCAaHUIO.

B Epunoii xosneknuu mudpoBEIX 06pa3oBaTEIBHBIX PECYpPCOB
(http://school-collection.edu.ru/) wmaiimure urpy «Papuomieunii
perdars». MizyuuTe npaBuiaa Urpsl. BCnoMHUTE (GU3UUYECK VIO 3aKOHO-
MEPHOCTH, TOJOKEHHYI B €€ OoCHOBY. IlombITaiiTeCch «moGemuTh»
KOMITBIOTED ¥ c(hOPMYJINPOBATE BHLIUTPHIIIIHY O CTPATEIUIO.




Mpadhmueckne nupopmaLynoHHbIie MO ENTU

§2.3

Mpadpuueckue nhpopmMaLMOHHbIEe Moaesnu

KiroueBsIe caoBa:
¢ cxema
e KapTa
o UEPTEMX
e Tpaduk
¢ nuarpamMma
e rpad
s ceThb
s J1epeBo

2.3.1. MuorooGpa3ve rpadpuiecknx vHPOPMaLMOHHbIX
Moaenen

B rpaguueckmnx MH(MPOPMAIIMOHHBIX MOJAEJAX AJIA HarjlagHOro oTobpa-
sKeHHusl 00beKTOB MCIIOJL3YIOTCH YCJOBHEBIE rpaduuecKkue M300paKeHust
(oGpasHble 3JIeMEHThI), 3a4acTyi0 JOIMOJHseMble YUCJIaMi, CUMBOJIaAMH U
TeKCcTaMHM (3HAKOBLIMH sjieMeHTaMu). [IpuMepamMu rpaduyecKuX MOZe-
Jleli MOT'YT CJY?KHUTh BCEBO3MOYKHbIE CXEMBbI, KAPThI, YePTeXH, rpauKn U
IuarpaMMabl.

Cxema — 2TO IpefcTaBjIeHne HEKOTOPOro 0o6’beKTa B OOIIINX, INIABHBIX
yepTax ¢ IIOMOIIBLIO YCJIOBHBLIX o6o3HaueHuii. C MOMOIILIO CXeM MOXKeT
OLITH TPCACTABICH U BHCIINUN BUA 00BEKTa, U ero crpykrypa. Cxema
KaKk HH(OpPMAI[LOHHAS MoJeNb He TIPeTeHAyeT Ha IIOJHOTY IIpeJocTaBJie-
HuA uHpOpManuu 06 o6bekTe. C MOMOIBI0 0COOBIX IPUEMOB U rpaduyec-
Kux o0O3HaueHHil Ha Hell OoJlee pesibehHO BBIAeNAEeTCHA ONUH HJIU He-
CKOJIBKO IIPU3HAKOB paccMaTrpuBaeMoro ooeekTa. IIpuMeps! cxeM npuse-
JeHbI Ha puc. 2.4.




Maea 2. MogenuposaHue u popmanunsaums

Puc. 2.4. IIpuMeps! cxeM, HCIOIB3yeMBbIX HA YPOKAX (DU3NKHU, GHOJIOTUH, HCTOPUM

VYmeHbmeHHOE 0600IEHHOEe M300pa>keHre MOBePXHOCTH SeMJH Ha
IIJIOCKOCTH B TOHM MJIM MHOMN CHCTEeMe YCJIOBHBIX 000O3HAUYeHHI NAéT HaM
reorpauyeckasi Kapra.

Yeprésx — ycnoBHOE rpadmuyeckoe n3obparieHre IpeMeTa ¢ TOUHBIM
COOTHOIIIEHHEM €ro pa3MepoB, IOJy4YaeMOe MeTOJIOM MpPOeI[MPOBAHM.
Yeprémx comep:KUT U300paskeHus, pasMepHbIe YHcia, TeKeT. Mzobpaske-
HUSA JAI0T IPeJCTaBJIeHUs O reoOMeTPUUECKOo popMe 06'beKTa, YUCTaa — O
BeJIHYHHe 00beKTa U ero yacTteil, HaANucH — O Ha3BaHUM, MacliTabe, B
KOTOPOM BHITIOJTHEHBI N300pasKeH .

T'padux — nunuA, Karmas HArAAAHOE MPEACTABJIEHNE O XapaKTepe
3aBHCUMOCTHU ONHOM BeJIMYUHE] (Hampumep, IyTH) OT APYyroi (HampuMmep,
Bpemenu). I'paduk mo3BOIAET OTCIEKUBATE ZUHAMUKY M3MEHEHUA IaH-
HBIX.

JuarpamMmma — rpadgudeckoe usobpaskeHue, Aarlee HaTJAIHOE Ipej-
CTaBJIeHHEe O COOTHOIIEHMHM KAaKMX-JIHu00 BeJMYWH HJIH HECKOJbKHX 3HAa-
YeHNI OJJHOM BeIMYWHBI, 00 M3MEHEeHNM WX 3HAYeHuii. Boiee monpobHO



Fpaduyeckue nHPOpMaUnoHHbIe Moaenu <

TUIIEI AUArPDAMM M CIIOCOOBI MX TIOCTPOEHUs OyAyT pPacCMOTPEHbI IPH U3~
YYEHHH 3JIEKTPOHHBIX Ta0JIIII.

2.3.2. 'padsbi

Ecnu 06 beKTH HEKOTOPOH CUCTEMbI M300pasuTh BEPIIMHAMH, a CBA3H
MeXAYy HUMHU — JUHHUAMHY, TO MbI IIOJIYYUM HH(MOPMAIHOHHYIO MOJEsb
paccMaTpuBaeMoOi cucTteMsbl B (hopme rpada. I'pacd cocTout us BepumuH,
CBABAHHLIX JINHUAMU — pé0pamMu. Bepinunasl rpada MOryT U300parkaTh-
CA Kpyramu, oBajaMy, TOUKAMH, IPAMOYTOJbHUKAMHY U T. [I.

I'pad HaspIBaeTCA B3BELUIEHHBIM, €CJIK €I'0 BePIIUHB! UJIH pébpa xapak-
TepHU3YIOTCA HEKOTOPOH JOMOJHUTEIBLHOI HHGOpMaIell — BecaMu Bep-
LINH Uiy pedep.

Ha puc. 2.5 ¢ moMoInpio B3BEHIEHHOIrO rpada u300pa’keHbI JOPOru
MeXIy IATHhI0 HaceJ€HHBIMH IIyHKTaMu A, B, C, D, E; Beca pebep —
IPOTSXKEHHOCTH AOPOT B KHJIOMeTpax.

o
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Puc. 2.5. BapemeHubiit rpad)

ITyTs mo Bepmimaam M pébpam rpada, B KOTOpPBI Jir060e peGpo rpada
BXOJUT He OoJiee OOHOrO pasa, Ha3bIBaeTCHA Lensr0. llens, HayaapHadA U
KOHeYHasf BePLINHBI KOTOPOI COBIIafaloT, HAa3bIBAETCH L{MKJIOM.

I'pad ¢ pukiIomM HasbiBaeTca ceThio. Eciiv repoeB HEKOTOPOTO JIUTePa-
TYPHOrO IIPOM3BEeACHUS NPEeACTAaBUTH BepPIIMHAMU rpaga, a CcyliecTBYIO-
e MeXAy HUMHU CBSA3K N300pas3uTh pédpaMu, TO MEI IOJYyYUM rpad, Ha-
3bIBAEMBIN CEMAHTHYECKOI CeThIO.

I'padbl Kak MH(pOPMAIHOHHBIE MOAEJH HAXOAAT IIHPOKOE IIpHMeHe-
HHe BO MHOrux cdepax Hamie#l »xu3Hu. Hanpumep, MOMKHO CyIIECTBYIO-
1l¥e WX BHOBb [IPOEKTUPYEMBbIE IOMa, COOPYIKEHUs, KBapTaJsbl u3obpa-
JKaTh BepIINHAMHY, & COENUHSIOIINE UX JOPOTH, WHIKEHEePHBIE CeTH, JIU-
HUHM dJIeKTpollepesad U T. m. — pébpamu rpada. Ilo Takum rpadam
MOXXHO IIJIAHHPOBAThH ONTHUMAJIbHEIE TPAHCIIOPTHBLIE MapLIPyThHI, Kpar-
yaiimmne 06 be3MHbIE MTYTH, PACIIOJIOMKEHIE TOPrOBbIX TOYEK U APYTHX 00'b-
€KTOB.
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HdepeBo — 3T0 rpad, B KOTOPOM HET IIUKJIOB, T. €. B HEM HEJIb3dA U3 He-
KOTOPOH BEePHIMHBI IIPOMTH IO HECKOJBKHM Pas3/IMYHLIM pébpaM H Bep-
HYTLCA B Ty ke BepinuHy. OTINYNTENBHONE 0CO0EHHOCTRIO NepeBa SBJIS-
eTCHA TO, YTO MeXAy JIIOOBIMH JBYM#A ero BepPIIMHAMH CYIIecTBYeT equH-
CTBEHHBIH ITyTh.

Bcakas wepapxuueckasl cUCTeMa MOKeT ObBITH IIPeACTABIEHA C IIO-
MOIIBIO JepeBa. ¥ JepeBa BBLAENAELTCS OJHA TIaBHAS BEPIINHA, HA3hIBae-
Mas ero kopaeMm. Xakaasa BeplInHa gepesa (KpoMe KOPHA) MMeeT TOJMbKO
OJHOTO NpenKa, 0003HaUeHHBIH UM O0LEKT BXOAUT B OJUH Kjaacc! Bricire-
ro ypoBH#. Jlo6as BepIIMHA JepeBa MOYKET IIOPOXKATh HECKOJIBKO MO-
TOMKOB — BepIIHNH, COOTBETCTBYIOILIMX KJlacCaM HUXKHero yposH#a. Ta-
KOl NPHHIUII CBABK HABLIBAETCH «OJHUH-KO-MHOTUM ». Bepluuael, He uMe-
FOITHEe TIOPOXKAEHHBIX BEPUIUH, HASLIBAIOTCS JIMCTHAMM.

PoncTBeHHEBIEe CBAZY MEXKy YIEHAMH CeMbHU YA0OHO 1300parkaTh ¢ I0-
MOIIbIO Tpada, Ha3bIBAEMOI'0 reHeaJJOTHYECKUM HJIH POAOCIOBHBIM Jepe-
BOM.

Pecypc «Xunsass PogocnosHasi» (http://school-collection.edu.ru/) — WHCTPY-
MeHT 19 GOPMUPOBAHUS U aHaNM3a reHeanorM4eckux AepessLEB, CoAepXatunii
npumMepbl POAOCAOBHbIX. C ero NoOMOLLLIO Bbl MOXETE U3Y4nUTh reHeanornyeckue
AepeBbs MHOMMX N3BECTHbLIX CEMEN N MOCTPOUTL FeHeanorMyeckoe AePeBo CBO-
el cembu.

3.3. Ucnons3oeaHue rpadoB npu pewexHnn 3anayd

TI'padpsl y100HO MCIIONIB30BATEh IPHY PEUIeHUH HEeKOTODHIX KJIACCOB 3a-
nad.

ITpumep 1. JIns1 Toro urobLI 3amucars Bce TPEX3HAUHBIE UKCIIA, COCTO-
Amye U3 qUdp 1 ¥ 2, MOXXHO BOCIIOJB30BaThCA TrpadoM (gepeBOM) Ha
puc. 2.6.

Puc. 2.6. [Tepero 1J1s1 perieHus 3alaUy 0 3alIMCH TPEXBHAYHBIX YUCET
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Kiace — MHOMeCTBO 00BEKTOB, 00IafaoluX OOIMMH IPU3HAKaMH.
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JlepeBo MOYKHO He CTPOUTH, €CJU He TpeGyeTcs BBIIIUCHIBATH BCE BO3-
MOJKHBbIE BAPWAHTHI, 4 HYXHO IIPOCTO YKa3aTh UX KOJHYecTBO. B aTom
ciIydae pacCcyAaTh HY)KHO TaK: B paspsje COTeH MOKeT ObITh Jrrobas us
muhp 1 u 2, B paspsage AecATKOB — Te e JBa BapHUAHTAa, B paspsie equ-
HUIL, — Te JKe ABa BapuaHTa. ClefoBaTeIbHO, YUCJIO PA3JIMYHbIX BapHaH-
ToB: 2+-2+-2 =8,

B oﬁmeM cIydae, eCJIi U3BeCTHO KOJIUYECCTBO BOSMOMHBIX BapraHTOB
BBIOOpA Ha KaYKJOM IlIare MOCTPOEHUA rpada, TO NJIsi BEIYUCIEHUs obIe-
r'o KOJIn4YeCTBa BADHAHTOB HYXXHO BCe 3TH YHCJIa nepemuowcumb.

IIpumep 2. PaccMoTpUM HECKOJIBKO BUAOU3MEHEHHYIO KJIACCUYECKYIO
3aavy o repenpase.

Ha 6Gepery pexku crout KpectbaHuH (K) ¢ JOAKOH, a pAJOM C HUM —
cobaka (C), squca (JI) u ryce (I'). KpecTbssHUH NOJ)KeH NepPenpaBUThLCH
caM ¥ nepeBes3Tu cobaKy, Jiucy u rycs Ha Apyroi 6eper. OqHaKO B JOAKY
KpOMe KDeCTbSHHHA ToMernaeTrcs Jubo TOJIBKO cobara, JUOO TOJBKO
auca, 1ub0 TOJIBKO rycb. OcTaBiIATh 3Ke co0aKky ¢ JUCON WU JUCY C I'y-
ceMm 0e3 mpucMoOTpa HeJNb3si — cobfaKa MpeACTaBJISIET OMACHOCTL MNJIS
JIMCBI, a Juca — JaJd rycs. Kak KpecTbAHUH JOJIXKEeH OPraHu30BaTh Iie-
peripaBy?

JlJis penieHUA 3TOM 3ajayu COCTAaBUM rpad, BEpIIMHAME KOTOporo 0y-
AYT UCXOAHOEe pasMellleHne [epcoHa)Keil Ha Gepery peKH, a TaAKKe BCeBO3-
MOXKHBIE IPOMEIKYTOUHEIE COCTOSTHUSA, AJOCTUTAEMBIE U3 MIPEOBIAYIIIUX 3a
OAUH IIAr nmepenparpsl. Kajxyio BEPITIHHY-COCTOSTHUE TIEPEMPABBI 0003HA-
YUM OBAJIOM U CBSIYKEM PEOPaAMU C COCTOSHUSIME, 00PA30BaHHBIMU U3 HEE
(puc. 2.7).

Heponyctumble IO YCJIOBHIO 3afayyd COCTOAHUA BBIJEJIEHBl IYHK-
THPHOH JIMHMEH; OHM HCKJIIYalTCA M3 JaJbHEHIIero pacCMOTPEHMA.
HauanpHOe 1 KOHEYHOE COCTOSIHUSA MTePEeNPaBhl BhIAEJIEeHBI JKUPHOHN JTH-
HUEH.

Ha rpade BuAHO, 4TO CYyIIeCTBYeT ABa pelleHus 3Toil sagauun. Ilpn-
BeJEM COOTBETCTBYIOIIIUH OJHOMY M3 HUX ILJIaH IepPEeIpaBhl:

1) KpeCcTHAHUH NEPEBOSHUT JIHCY;

2) KpecThsIHUHE BO3BPAIIaeTCs;

3) KpecThbAHUH MIEPEBO3UT CODAKY;

4) KpeCTbIHUH BO3BpAIlaeTCs C JUCOH;
5) KpecTbsIHUH [1€PEBO3UT I'yCs;

6) KpecTbAHWH BO3BpAII|aeTCH;

7) KPEeCTbAHUH IIEPEBO3UT JIUCY.

3 WUudopmaruka. 9xn. Y. 1




Puc. 2.7. I'pad nepenpaBsl

ITpumep 3. PaccMoTpuM CJIeAVIOIYI0O UIPYy: CHAYAJA B KYYKE JIEHKUT
5 cnMYeK; ABa UIpoka yOMpalT CIHYKU 0 odYepenu, mNpuyYéM 3a 1 xof
MO3KHO yOopaTs 1 unn 2 COWYKU; BHIUTPBIBAET TOT, KTO OCTABUT B KYUKe
1 cnuuky. BEIICHUM, KTO BBIMI'DBIBAET IPU IIPaBUJIBHON UI'De — MIEePBBIA
(I) unu Bropoit (II) urpok.

Hrpok I moxkeT yOpaTh OAHY COIMYKY (B 9TOM ciIiyyae UX ocTaHeTcs 4)
U cpasy 2 (B 3TOM ciryyae UX OCTAHETCS 3).

Ecnu urpok I ocrasut 4 cnuuyky, urpok Il MoskeT CBOMM XOJI0M OCTa-
BUTH 3 v 2 cnuuku. Eesiu dKe rmocje Xoja MepBOro MrpokKa OCTAJIOChH 3
CIIMYKM, BTOPOIl UTPOK MOXKEeT BBIUTPATh, B3AB JBe CIIHYKH 1 OCTaBUB OAHY.

Ecnm nocne urpoxa II ocranock 3 uau 2 CiMYKY, TO UTPOK I B KaXxxao#
M3 3THUX CUTyaIluil UMeeT IIaHC Ha BBIUTDBIII.

Taxum obpasom, npy IIPABUIBLHOI CTPATErHMHM KUIPLI BCera BBEIUIDAET
IIepBBIA UrPOK. I 3TOro CBOMM NEPBLIM XOJA0OM OH AOJIKEH B3ATh OAHY
CIHYKY.

Ha puc. 2.8 nipencrasieH rpad, Ha3bIBaeMbBIH /IepeBOM MIPhI; Ha HEM
OTPaKEeHBI BCe BO3BMOXKHBIE BADUAHTHI, B TOM UHCJI€ OIITHOOUYHBIE (IPOUT-
PBILIHBIE) XOABI UTPOKOB.

QB
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Puc. 2.8. JlepeBo urpel
CAMOE NrMABHOE

B rpadmueckunx nadopManHOHHEIX MOJEIAX JIs1 HATJIsSJHOTO OToOpa-
XKeHUS 00BEKTOR MCIIOJBL3YIOTCS YCJIOBHEIE TpaduuecKue M300paKeHusd
(oOpasHBIe 3JIEMEHTHI), 3aYacTyIO JOMOJHAEMbI€ YHUCJIaAMU, CUMBOJIAMHU U
TeKCTaMU (3HAKOBBIMH 3JjieMeHTamu). [IpumMepamMu rpaudecKUx MOZe-
JIefl MOT'YT CJAV2KUTH BCEBO3MOXKHBIE CXeMEI, KaPThl, YePTeXKU, rpaduKu 1
AuarpamMMmsl, rpagel.

I'pad cocTouT M3 BEpIINH, CBA3aHHEIX JUHUAMU — pébpamu. I'pad
Has3bIBAE€TCSH B3BELIEHHBIM, €CJIM €T0 BEPUIMHBI MJIN PEOPa XapaKTepH3y-
I0TCSA HEKOTOPOM AOTMOJHUTENbHON HHAOpPMAIMEd — BeCaMM BepIIHH
(péGep).

IIyrs o BepmuHEam u péépam rpada, B KOTOPLI Ji00oe pebpo rpada
BXOOUT He 0oJiee OJHOTO pasa, Ha3bIBaeTcs Lenbio. llens, HagalbHAA U
KOHEYHAs BEPINWHBI KOTOPOIl COBIAAAIOT, HA3bkIBAeTCS HMUKJIOM. I'pad ¢
IMKJIOM HA3BIBRAETCS CEThIO.

I'pad® mepapxuyecKoil CHCTeMbI HA3LIBAETCS HepeBOoM. OTIUUUTENb-
HOM 0COOEHHOCTBIO JIEPEBA ABJISIETCS TO, YTO MEXKIY JIIOOBIMU ABYMS €ro
BEPIIHAMH CYIIIECTBYET €UHCTBEHHBIH Iy Th.

Bonpocsbl u 3apnaHua

1. Kakne naH(pOpMAITHOHHEIE MOAEJH OTHOCAT K TpaduyecKuM?

2. TIpuBeguTe mpUMephbl rpad@uYECKUX HHMOPMAIMOHHBIX MOJeNel, ¢
KOTOPBIMY BBI HMeEETe JeJI0:
4) IpU U3YUYEHUU APYTUX IPEJIMETORB;
0) B MOBCEIHEBHOII YKU3HMN.

©
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3.

10.

11.

Yro Takoe rpad? Yro apisercs BepuIMHaAMH ¥ pébpamu rpada Ha
puc. 2.57 IIpuBeanuTe NpuUMephl Hemeld W IUKJIOB, HMEIOIMNXCH B
atrom rpade. Onpegesnure, KaKue ABAa OYHKTA HauOoJiee yJAasleHBI
APYT OoT Apyra (ABa NyHKTa CUNTAIOTCA CAMBIMHU yIAJEHHBIMU, €CJIHU
OIMHA KpaTdauilero IyTH MEXXAYy HHM#K 0oJbIlne, YeM IJIHHA
KpaTyafiliero myTu MeKAy JIOOLIMU APYTUMH ABYMSI HYHKTAMI).
YKam)uTe IJMHY KpaTYyaiiiero myTH MEXIY 3TUMU IYHKTaMHU.

IIpuBesuTEe IPUMED CUCTEMBI, MOZIEJIb KOTOPOU MOYKHO IIPEJCTABUATH
B (hopme rpada. U3o6pasure cCOOTBETCTBYIOIINI Trpad.

I'pyHTOBas gopora mPOXOJHWT IIOCJIEAOBATENBHO Uepe3 HACeJEHHEBIe
nyeHKTel A, B, C u D. IIpu aTOM nixHa TPYHTOBOM IOPOTU MEXAY A U
B pasna 40 kM, mexxay B u C — 25 kM, u mexxkagy C u D — 10 kM.
Mexny A u D noporu Het. Mexxay A u C mocTpouu HoOBoe acaabTo-
Boe 11occe nauHoi 30 kM. OlleHUTe MTHUMAJIBHO BO3MOYKHOE BpEM#A
ABMIKEHMs BeJIOCHUIEANCTa U3 IMYHKTa A B IIYHKT B, eciH ero cko-
PpOCTh 110 TPYyHTOBOI jjopore — 20 km/4, o nrocce — 30 km/4.

CocTaBbTe CEMAHTUYECKYIO CeTh 0 PYCCKOW HAPOAHOI ckaske «Ko-
JIOOOK » .

Yrto Takoe gepeBo? MojeinsMH KaKHUX CHCTEM MOIYT CIYXKHTBH Je-
peBbs? [IpuBenure npuMep TAKOM CHCTEMEL.

CKOJBKO TPEX3HAUHBIX UKCEJI MOXHO 3allCaTh C HOMOIILIO Iudp 2,
4, 6 1 8 Ipu YCJIOBUU, YTO B 3alHCH YHCJIA He JOJIMKHO OBITh OJUHA-
KOBEIX Itudp?

CKOJBKO CYIIECTBYET TPEX3HAYHBIX YMCEJ, BCe IUMPHI KOTOPBIX
pasauuHb1?

Jisi cocTaBieHUs LENOYEK WCHOJML3YIOTCST OyCHHEI, IIOMEUYEHHEBIe
oykBamu: A, B, C, D, E. Ha mepBoM MecTe B IIEIIOUKE CTOUT OAHA U3
oycuu A, C, E. Ha Bropom — m100as riaacHasi, ecjay nepsasi Oykea
rJacHas, U Jirobas corjlacHasi, eciu IepBasi corjiacHas. Ha TpeTbem
MecTe — ogHa u3 Oycun C, D, E, He cTosiniaa B IEIIOYKe HA IIEPBOM
MecTe. CKOJIBKO I[eI0YeK MOMKHO CO3JATh IO 3TOMY IIPaBUITy ?

J{Ba Urpoka UrpamT B CJIeIyw0INyio urpy. Ilepesy HUMU NEXXUT Kyda
u3 6 kxamueil. Irpoku 6epyT KaMHU 110 oUepeau. 3a OAMH X0 MOXK-
Ho B3ATEL 1, 2 unu 3 Kamus. IlpourpuiBaeT TOT, KTO 3abupaeTr Io-
clegHUH KaMeHb. KTO BEIUTPHIBAET IIPU 0e301IIMO60YHOM urpe 060ux
MIPOKOB — HMIPOK, A€NAIOMIANA IIEPBBIN X0/, UJIK UI'DOK, AEeIAIONTHi
BTOpOil x04? Kakum foskeH OLITH MEPBLIN XOJ BBIUTPHIBAIOILETO
urpokxa? Orset 060CHVHTE.
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§2.4

TabnuyHbie uHOOpMaLMOHHbIE MOoAeNu

Kiarouessre ciosa:
o TabsuIia
e Tabauma «00BEKT—CBOWUCTBO»
e TabauIa «00BEKT—O00HLEeKT»

B TabauuHBIXx MHOOPMAITMOHHLIX MOAeNsaX MHbopMalusa 06 o6 beKTax
IPEJICTABJIAETCS B BHJE IIPSIMOYIOJbHON TaOJIUIIbI, COCTOSAIIEH U3 CTOJIO-
IIOB ¥ CTPOK.

Bam xopomro m3BecTHO TabJHMUHOE NpeACTaBIe€HHE DACINCAHUA ypo-
KOB, B TaOJIM4YHOI (hbopMe IIpeiCTaBJIAIOTCH PACIIMCAHUSA ABHXKEHNUS aBTO-
6ycoB, caMOJIETOB, MTOE3I0B 1 MHOI'0E ApYyroe.

IIpencraBieHHas B Tabjunme WHGOpManUsd HarJglHA, KOMIAKTHA M
JIErKO 0603puMa.

2.4.1. NpepcraeneHmne aaHHbiX B TabnuuHon popme

B KauecTBe HHPOPMAIMOHHBIX MOJeseil 00beKTOB, 00JIaalouuX OA1-
HAKOBLIMH HabopaMu CBOMCTB, KAK IIPABUJIO, HMCIOJL3VIOTCH TAOGIUIIEI
TUIA «00BEKT—CBOWCTBO» .

Hanpumep, nHGOPMAIUIO O PETMOHAX HAIlell CTPAHBI MOYKHO IIPeCTa-
BHTHL C IIOMOIIBIO TabJUIBI, (parMeHT KOTOPOM TNIPUBEAEH HUXKE

(rabi. 2.1).
B aT0if TabuIle KaXK/4aAa CTPOKA COAEPKUT HHQPOPMAIUIO 06 OFHOM 00B-
€KTe — DEeruoHe; CTOJNONBI — OTAe/bHbIE XapaKTePHCTHUKM (CBOMCTBA)

paccMaTpHBaeMbIX OOBEKTOB: HasBaHMC, AaTa oOpa3oBaHHUA, ILIOLIALL
urT. . Takue TaOIUIBI MOTYT COAEPKATEH UMCJIOBYIO, TEKCTOBYIO U rpadmu-
YeCKYI0 HH(pOpMaIlHIo.
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Perunoxbil Poccuiickoii Pepepauuv

Tabnvua 2.1

Hata ITxowane Hacenenne
Haszpanue oOpazoBaHudA (e KMz) -
(OO.MM.IT) ! i "
Acrpaxanckast 061aCTb 27.12.1943 441 1006,3
ApxaHreiasckas 001acTb 23.09.1937 587,4 1336,5
Bearopoackas obiacte 06.01.1954 27,1 1511,6 I
Bilagumupckas 061acTs 14.08.1944 29,0 1524,0
Bonoroackas o6nacTs 23.09.1937 145,7 1269,6
Boposreskckas obnacTth 13.06.1934 52,4 2378,8
I Kanyxckas obinacts 05.07.1947 29,9 1041,6
Q B nycTyo cTpoky Tabnuubl Bbl MOXeTe 3anucarb MHGOpMauuio O CBOEM
pernoHe.

B rabinpax tuma «00peKT—O00BheKT» OTPaXKaeTcd B3alMOCBA3b MeXK-
Ly O0BEKTaMHu OJHOIO WMJIHM HECKOJBbKHMX KjaaccoB. HampumMmep, B IIKOJL-
HBIX JKYpHaJiaX ecThb Tabiuna «CBeeHusi 0 KOJUYECTBE YPOKOB, IIPOIIY-
II[eHHBIX 00y4YaoIMMUCA » ; e€ (hparMeHT npeAcTaBJeH B Tabi. 2.2:

Tabnuuya 2.2
CBepeHus 0 Nnponyckax ypokoB
MecHAL: AHBaph
Ne Cnucok Juciao
10 11 12 13 14 17 18 19
1 AxyJsenko VBau
2 Bapauoe Baagumup | 6 6 6
3 Bapuaxos Oner
4 Eroposa BukTtopusa 5 6 1
5 Mamkosa Kapura 6 6 6

B sT0ii Tabsulle OTpa)K€Ha CBA3b ¢«KOJMYECTBO ITPOINYILEHHBIX YpPO-
KOB» MEXY 00beKTaMU KJIacca «00yJyarlecs» U KJacca «YUCJIO» .
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B Tabnuue «PaccrosHus mexay ropopamm» (Tabn. 2.3) npencrasneHs pac- Q
CTOSIHUA Mexay napamMm O06bLEeKTOB, NMPUHAANEXalMX OLHOMY KNaccy «ropop».
B ceBoGogHele cTpOKY 1 cTonbew, moxeTte A06aBuTk nHGOopmaLnio 0 CBOEM Ha-
CENEHHOM MyHKTE.

Tabnuua 2.3
PaccrosHua mexay roponamum (Km)
Topon
Topox
MockBa | Ilerposasoack | Camapa | Kasanp

MockBa 1076 1069 815

IleTpozaBoack | 1076 2145 1891

Camapa 1069 2145 631

Kasaub 815 1891 631

B dopme Tabaniel «00BEKT—00BEKT» MOXKHO IPEeNCTAaBUTh MH(OpMa-
M0 O HAJHYHH IpaHul] (CyXomyTHOI, MOPCKOMH, 03€pHOIi, peuHoii) Poc-
CHUH ¢ JPYTHMH CTpaHAMM; €€ (DparMeHT npeacTaBiieH Huke (Tabi. 2.4)

Tabnuua 2.4
Fpanuua Poccuiickoint Pegepaunn
T'pasnua
Crpana -
cyXomnyTHas peyHas o3épuasn MopcKas
Hopserus 1 1 0 1
Punnaaaua 1 1 1 1
JlaTBUA 1 1 1 0
Kopes 0 1 0 1
I Anouus 0 0 0 1
Siad

Eciy rpanumna COOTBETCTBYIOIIErO0 BHIA €CTh, TO B HYMKHYIO AUYeHKY
craBuTcsH 1, a ecia Het — 0.

BaxkHasa 0co0eHHOCTE 3T0H TabJUIIEI COCTOMT B TOM, YTO B HEIl (pHKCH-
PYIOTCS He KoJIMYecTBeHHEBIe (CKOJBKO?), a KauecTBeHHbIe CBOHCTBA (Ha-
JINYHe/OTCYTCTBUE CBSABH MEKLYy 00beKTaMu).
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2.4.2. Ucnonb3oBaHue Tabnuy npu peweHnn 3anay

PaccMOTpUM HECKOJNBKO IIPUMEPOR 33J1auU, KOTOpPble YAOOHO peraTs ¢
IIOMOIIBIO TAOJHUYHBIX NH(OOPMAITHOHHBIX MOJEJIEH.

Hpumep 1. JIBa urpoka urpamoT B claeAyiomyo urpy. Ilepeg aumu Je-
’KaT JBe KYUYKM KaMHel, B IepBoi U3 KOTOPLIX 3 KaMHs, & BO BTOPO —
2 kaMHA. ¥ KaXXI0ro UIPOKa HeOrpaHHYEeHHO MHOro KaMHe. Urpoku xo-
OAT 1o ouepenu. XOJ| COCTOUT B TOM, YTO HIDOK HJIH YBEJIUUHBAET B
3 pasa YHcJ0 KaMHell B KaKoW-To Kyue, WM J0ob0aBisaeT 1 KaMeHb B Ka-
KYIO-TO Ky4y. BBIUIpBhIBAE€T UI'DOK, IIOCJE XOZla KOTOPOro ofiliee YHCIO
KaMHe# B IBYX Kyuax craHosuTcs He MeHee 16. Kro Briurpeisaer npu Oe-
30IIIUO0YHON UI'Pe — HUI'POK, JeJIAaIOIUI IIePBLIA X0/, UJIH UTPOK, Jesai0-
muii Bropoit xon? Kakum goiskeH ObITh IIEPBbIA X0 BBIUTDBHIBAIOIIETO
urpoka? Orser o6ocHYHTE.

PaHee MBI paccMOTpEH CHOCO0O 3aIMCU pPelueHus HONOOHBEIX 3afad C
nomomipio JgepeBa. Ceituac o¢opMuM pellleHre B BuAe TaOJIALbBL

QN

(Tab. 2.5):
Tabnuuya 2.5
Tabnuua urpsl
i s
Hcxonpnoe 1- urpox — | 2-it urpoxk — | 1-¥i urpoxk — | 2-ii ITPOK —
NMOJIOYKEHHEe 1-ii xom 1-i1 xom 2-1 xon, 2-i xo1
1 2 3 4 5
3,2,5 9,2,11 27,2,29 v
3,6,9 3,18,21v
4,2,6 12,2,14 36,2,38v
4,6,10 12,6,18v
5,2,7 15,2,17v
4,3,7 12,3,15 36,3,39v
4,9,13 12,9,21v
5,3,8 15,3,18v
4,4,8 12,4,16v
3,3,6 9,3,12 27,3,12v
4,3,7!

BapuaHT (Kak NOBTOPHBIIT) UCKII0YAETCSA U3 AaJbHEHIIero pacCCMOTpeHUA.
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Tpu unmciaa B Ka)kaoM sAdeiKe TaG/MIbl 0003HAYAKOT COOTBETCTBEHHO
KOJIMYECTBO KAMHEI B KyUKaX U UX cyMMmy. B mepBom cTonbiie 3athukcu-
POBaHO pacnpeejieHe KaMHel Iepe) urpoi (MCXOMHOe HOJIOMKEHME).

Bo BTOpOoM cTonbIle paccMOTpeHBI BCE BO3MOJKHBIE BAPDUAHTHI XOJOB
IIepPBOr'0 UTPOKA; NO0EUTH C IIEPBOTO X01a OH HE MOYKET.

B TpeTbem cTONOIlE paccMOTPEHEBI IMEIOIIUECs BHIUTPBIIITHBIE BADUAHTHL
XOJJOB BTOPOTO UMI'DOKA (OTMEYEeHBI «TaJioukKoii»). Ilpu 6Ge3ommubouHOMN
¥rpe IePBOro UTPOKa TaKue CUTYAIUN BOHUKHYTH He NOoJIKHEL. [losTomy
paccMaTpHUBaeM BCe BO3MOXKHBIE XOABI BTOPOTO UI'POKA B CIIyyasdX, KOrza
y Hero HeT BBIMIPHILITHOTO X0/ia. Ec/iu mojiyueHsl OfMTHAKOBbIe BAPUAHTHI, TO
BCe U3 HUX, KPoMe OQHOI'0, UCKJII0UAeM U3 JaJIbHEHIIEero pacCMOTPeHUA.

B uerBépTOoM cTONOIE OTMEYEHEl MMEIOIIMeCsi BLIMIPLILIHEIE BApHUAH-
THI BTOPOI'0 X04a mepBoro urpoka. Ilpu 6e30mn00o4HOi uUrpe BTOPOro ur-
POKa TaKue CUTyaliy BOSHUKHYTE He ZOMKHEIL. [loaToMy paccMaTpuBaeM
BCe BO3MOXKHBIE XO/IbI IIEPBOTO UT'PDOKA B cjy4ae, KOTZa y HEero HeT BBINUI-
PBILITHOT'O XO/1a.

B nmsTom cronbile oTMedYeHBI BHIMIDBIIIHBIE XOJbI BTOPOrO0 HI'DOKA,
HMEIOIHecsd IIPYU BCeX BapHaHTaxX Xofa IIepPBOro HI'PoKa.

Takum o6pasom, mpu 6e30UO0YHON HT'pDe COTEPHUKOB MIOOExKIaeT
BTOpOI Urpok. Ero mepsoiii X0/ KoKeH OBITH TAKHUM, YTOOBI B KyJKax
crano 4 u 3 KaMHs.

Ilpumep 2. C nomo1tbio B3senrenHoro rpada ua puc. 2.5 npescraBiesa
cxeMma Jopor, COeUHSIONINX HaceJl€éHHbIe TyHKTH A, B, C, D, E. ITocTpo-
UM TabJIHIly, COOTBETCTBYIOIIYIO 3TOMY Tpady.

A B C D E
X | 50 90
50 x | 90
90 X | 80 60
80 X 70
90 60 | 70 X

@O| Q| W >

Ecnn mMerxay mapoil HacelnEéHHBIX IIYHKTOB CYILECTBYET Jopora, TO B
AvYelKy Ha IIepeceye N COOTBETCTBYIOIIUX CTPOKH U CTOJI0IA 3alIlCHIBA-
eTcA YHCJ0, paBHOe e€ aumuHe. Mmemiquecsa B TabuauIle IIycTbie KJIETKH
03HAYAaI0T, YTO JAOPOr MEXXKAY COOTBETCTBYIOIINMHU HACEJEHHEIMY NYHKTA-
mu HeT. IlocTpoeHHas Takum obpasom Tabinuma HasbIBAETCH BECOBOMH
MaTpPHIICH.
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JIlisi pelleHnsI HEKOTOPBIX 3a7ay ObIBaeT yAOOGHO IO MMeloIneiica Tab-
surie ctpouTh rpad. ITpu aToM ofHOI U TOH e TabJIuIle MOTYT COOTBET-
cTBOBaTh Irpadbl, BHeIIIHEe He IIOXOMKMe Apyr Ha apyra. Hampumep, pac-
CMOTpPEHHOI BBIIIE Tabnuie Kpome rpada Ha puc. 2.5 COOTBETCTBYET
rpad Ha puc. 2.9.

Puc. 2.9. BapuanuT rpada, npescTaBIasIONIEro CXeMy JOPOT

IIpumep 3. Tabauier Tuma «00HEKT—00BEKT» YA00HO MCIOIL30BaATH
JIJIsI pEIlleHn A JIOTHYeCKUX 3aJ1a4, B KOTOPEIX TpeOyeTcs YCTAHOBUTH B3a-
VMMHO OJHO3HAYHOE COOTBETCTBHE MEXKJY O0BbeKTAMH HECKOJIBKUX KJac-
coB. PacemoTpuM 3afaduy, B KOTOPO OOBEKTHI CBA3AHEI TpeMs ITapaMu
OTHOIIIEHUIA.

Tpu nmoxgpy»xku — AHs, CBera u HacTa — KynIniIH pa3jinyHbIE MOJOY-
HBIEe KOKTelu B 6eJioM, TOJTyOOM M 3eJIEHOM CTaKaHYMKax. AHe JocTalica
He OeJblil cTakaHYUK, a CBeTe — He roJryboii. B 6ejiom ctakaHYMKe He 0a-
HaHOBBIN KOKTeinb. B rony6oi cTakaHYMK HaJIUT BAHUJIbHBIN KOKTEeHJIIb.
CgeTa He JIIOOUT KIYOHUYHBIA KOKTENIb.

TpebyeTcs BHIACHHTH, KaKOH KOKTEHJb U B KAKOM CTAKAHYUKE KYIIH-
Jla Kakjasi U3 IeBOYeK.

CospamguM TpH cienyoiiue TabauIbL:

JeBouxa

Crakanuug
Ans Cgera Hacrsa

Beubrit
Tony6oit
3es€éHBIN

KokTeian
Craxanuug o = =

0aHaHOBBIHA BAaHWJIBHBIM | KJIYOHHYHBIHN

Bensrit
Tony6oi
3eJIEHbIH
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. HdeBouxa
Kokreian
Ansa Csera Hacta
BauanoBBII
Bauunabubii
KnyOHUYHBIA

OTMeTHM B Tabaunax HHGOPMAUIO, COAEPIKAIIVIOCS B YCIOBHH 3a/1a-
qu:

HeBouka
CrakaHYHuK
Anus CseTa Hacta
Beubria 0
I'ony06oit 0
3enéHbIl
KokTeiian
CrakaHuuk s - ke
OaHAHOBBIF | BAHIJBLHBIA | KJIYOHHYHBINA
Beunnrit 0
Tony6Goit 1
3eséHbIi
- Hesouxa
Koxkreitns
Ans Csera Hacrs
Bananoswrit
Basunsusii
Kiaybaunynbiit 0

HNmerorieiicss Bo BTOpoil TabiHiie MHGOPMAIMH LOCTATOUHO IJIsI TOTO,
YTOOBI BaTTOJIHUTE BCIO ATY TAOJIHUITY:

Koxreitas
Craxanuyux
OaHaHOBBIM BaHMJIBHBIN | KJIYOHUYHBIN
Benwrit 0 0 1
Tony6oii 0 1 0 I
Bendurit 1 0 0 !
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Ucnoassysa parTei, uro CBeTa Kynuia He KJIYOHUYHBIH KOKTEHJIbB H
YTO 3TOT KOKTEHNb OLLI HAJUT B OeJIbIi cTaKaHYUK, 3aII0JIHAeM BCIO Iep-
BYIO TaOJHUITY:

HMeBouxa
CrakaHuuk
Auns CeeTa Hacrsa
Bewrit 0 0 1
Toxy6oi 1 0 0
SenéHbI 0 1 0 l

Ha ocHoBaHHH WMHOpPMAIMY B MIEPBOM W BTOPOH Tabaunax MOMeM 3a-
MOJIHUTH BCIO TPETHIO TAOIHUILY:

JdeBouxa
KokTeian
Ans Cgera Hactst
BanaHOBBII 0 1 0
BaunnsHbIT 1 0 0
Knybunyabrii 0 0 1
ST TSR ST Rl ey

Omeem: AHA Kynuija BAaHWUIbHLINH KOKTEHIb B FOJlyOOM CTaKaHUYMKeE,
CBera — (0aHAHOBHIM KOKTEMJIb B 3eJIEHOM cTakaHYuKe, HacTa — KIyO-
HUYHBIA KOKTEHJIb B 6€JI0M CTaKaHUUKE.

CAMOE NrMABHOE

B rabauusplXx MHGOPMAIMOHHBIX MOAedaXx MHGopMalmsa o6 obbeKTe
HJIH TIPOILIeCCe MPEICTAaBISIeTCS B BUJIE IPSIMOYTOJIbHOM TaOIHIIEl, COCTO-
e u3 cToabioB u cTpok. Ilpeacrasiennas B Tabsiuie nHGOPMAaLKa Ha-
rIsHAa, KOMIIAKTHA 1 JIeTrKo 0003prMa.

Tabinpa Tina «00beKT—CBOMCTBO» — 3TO TabMUIla, COAepIKaInaa HH-
¢dopManrio o CBOMCTBaX OTHEJbBHBIX O0bEKTax, NPHHAAJIEeKAIIHX OJHOMY
KJIaccy.

Tabauna Tuna «00beKT—Oo0BeKT» — 3T0 TabJuIla, comepKalias WH-
(opMaIIo 0 HEKOTOPOM OJJHOM CBOICTBe nMap 06’beKTOR, Yallle BCETO NPH-
HaJTeKall[uX pa3HbIM KJaccaM.
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Bonpochk! M 3aAaHus @

1. Kakne npeumyinecTBa obecrieuuBaroT TabjuvHable HHDOPMAIHOH-
HBbIe MOJIeJIM II0 CPaBHEHHIO CO CJIOBeCHbIMH onucauuamvu? Ilpuse-
J¥ITe IIPUMED.

2. TlpuBeguTe nNpuMephl TAOMUYHBIX UH(MOPMAIIMOHHBIX MOJIEJIeid, C
KOTOPBIMH BbI HMEeTe JeJI0:
a) Ha YpOKax B IITKOJIE;
0) B MOBCEIHEBHOII YKU3HU.

3. K xakomy Tuny orsocurcs rabnuna «Tabesb ycrieBaeMoCTH», pac-
II0JIOKEHHAs B KOHIIE Balllero JHEBHUKA?

4. V3HailiTe, B KAKUX CAydaax B SUeHKy TAGIMIILI CTABUTCA 3HAK «X».
ITouemy MBI HCIIOJIBL30BAH TOT 3HAK B Tabiuie (npumep 2)7

5. JIBa MrpoKa UIrparoT B CIeAYIOILyI0 urpy. Ilepes HuMu JiesxaT ABe Kyd-
KW KaMHeM, B IepBOif U3 KOTOPhIX 1 KaMeHb, a4 BO Bropok — 2 KaMHSA. 0
VY KaKIoro UrpoKa HeorrpaHMYEeHHO MHOI'0 KamHei. UIrpoku XogsaT no
ouepenu. XoM4 COCTOMT B TOM, UTO MI'POK WJIM yBeJIMYMBaeT B 3 pasa
YHUCJIO KaMHEH B KaKoi-TO Ky4Je, 1in HobaBiageT 2 KAMHA B KaKyI0-TO
Kyuy. BeIUrpeIBaeT Urpok, mIocJje xXoj1a KOToporo ofIree Yucjao KaMHen
B IBYX Ky4ax cTaHOBUTCcA He MeHee 17. KTo BRIMIphIBaeT 1pu 6e3o1u-
004YHOM HUrpe 000MX UTPOKOB — HUIPOK, JENAIOIWI NMePBLIH X0H4, WUiIn
UI'POK, OeJalolIrii BTopoi xon? KakuMm noseH OBITEH e PBLII X0 BbI-
urpsiBalomero urpoxka? Orser o6ocHYHTe.

6. Tabsmna cTOMMOCTH IIEPEBO3OK YCTPOEHA CJIEAYIONIUM 06pa3oM: UKCIa, 0
CTOSAIIVIE HA NEPECEYEHUAX CTPOK U CTOJOIIOB TABIUI], O3HAYAIOT CTOU-
MOCTDH ITPOE3[a MEYKAY COOTBETCTBYIOIIIMMH COCEIHUMM CTAHI[MSIMH.
Ecii nepeceueHue CTPOKU ¥ CTOJOIA IIYCTO, TO CTAHIIMY HE SIBJISIOTCH
cocegauMu. CToMMOCTh TIPOE3/ia [0 MapUIPYTY CKJIAABIBAETCST M3 CTOH-
MOCTeMH Impoeszia MesxAy CoCefHNMM cTaHIuAME. [lepeBosKY Mesx Ay Ha-
ceséHHBIMU nyHKTaMu A, B, C, D, F oCyIlIeCTBJIAIOT TPU KOMIAHHH,
TIPeACTABUBIINE CTOMMOCTH CBOMX YCJIyr B Tabnuusnoil opme. Kanasn
KoMnaHu#A obecreunBaeT MUHNMAJIBHYIO CTOMMOCTD I1poesaa us A B B?

1)
A |B |C |D |E
A X 311
B X 4 2
C 4 | X 2
D 1 b g
E 2 2 X
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7.

2)
A |B |C D |E
A X 3 1 1
B x | 4
C 4 | x 2
D X
E 2 X
3)
A |B |C |D |E
A X 311 4
B X 4 2
c 3 4 | x 2
D 1 X
E 4 2 2 X

CopeBHOBaHMA II0 IJIABAHMIO OBLJIX B CAMOM pasrape, Korga CTajo
SICHO, UTO IIepBHI€ YeThIPe MeCTa 3a¥iMyT MaJbUYHNKN U3 IATEPKY JIHU-
pepoB. Mx umena: Banepmuii, Hukonaii, Muxaun, Urops, 9ayapn,
damurnn: Cumakos, Yurpus, 3umuH, Konsuios, Biaunos (uMmeHa 1
daMHuJINH Ha3BaHBI B IPOU3BOJILHOM MopsAAKe). Hamiuck 3HATOKH,
KOTOPEIE TTPeNCKa3alyii, UTO IepBoe MecTo 3aitMér KombLIoB, BTO-
poe — Banepwuii, Tperbe — Yurpus, yerBéproe — Inyapxa. Ho Hu
OJUH U3 pe0AT He 3aHSAJ TOr'0 MecTa, Kakoe eMy IIpefcKaseiBanu. Ha
caMoM Jiejie IIEPBOe MecTO 3aBoeBasi Muxami, sBTopoe — CHMaKoB,
Tperbe — Huxousaii, yerBépToe — BiuuoB, a UUrpuH He momajy B
4eTBEPKY cuybHelIx. HasoBuTe nMA U (paMUIIUIO KaXKAOTO U3 JIN-
IEepoB.

B Hopunscke, Mockge, Pocroe u ITATHTOPCKE XUBYT YETHIPE CYII-
pysKecKHe Imapsl (B KaXXJoM ropoje — ogHa napa). IMmeHa aTHX CyII-
pyroB: AHTOH, Bopuc, aeuxn, I'puropuii, Onera, Mapus, Ceersa-
Ha, ExatepuHa. AHETOH »KuBeT B Hopunscke, Bopuc u Onbra — cyi-
pyru, I'puropuii u CeersiaHa He KHBYT B OZHOM ropoze, Mapus
xkuBeT B MockBe, CBeriiana — B PocToBe. B KakoM ropoje mpoKu-
BaeT KaKJas U3 CYNPYKeCKuX mnap?

ITocTpoiiTe rpad, orpamkarnuii pasHOBUIHOCTHA MHAOPMAITHOHHEBIX
Mojesneit.
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Ba3a gaHHbIX KaKk Mmogenb npeaMmeTHon
obnacTm

KaroueBsre ciaoBa:
e wH(OPMAIMOHHAS CHCTEMA
e 0a3a JaHHBIX
e MepapxuyecKasi 6aza JaHHBIX
e ceTeBas 0a3a JaHHBIX
e pessIIIMOHHAs 0a3a JaHHBIX
® 3amuch
e TJI0JIEe
® KJIOY

2.5.1. UndpopmaunoHHbIE CUCTEMbI U 6a3bl AaHHbIX

CoBpeMeHHBIi YeJIOBEK B CBOEil MPAKTHYECKOil JeATelbHOCTH BCE
yalre M yaire UCIOoNb3yeT pasinuHble HHGOPMAalMOHHbBIE CHCTEMBI, 00ec-
TIeYUBAIONIHe XPaHeHNe, MONCK M BBEIJAYY MH(OPMAIIMH II0 ero 3alIpocaM.
TIprMepaM1 WH(MOPMAIMOHHBIX CUCTEM SBISIOTCS:

¢ CcIpaBOYHAA aJpecHasd ciykba O0JIBIIOIO ropoja;

e TpaHCIIOPTHASA WH(OPMAIMOHHAA cHcTeMa, obeclieqnBaroniasa He TOJNb-
KO BO3MOXHOCTDL MOJYUYCHUSA CIIPABOYHON MH(POPMAIINH O PACIIHCaHUH
II0e3/I0B U CAMOJIETOB, HO U MOKYIKY JKeIe3HOLOPOKHEIX U aBrabue-
TOB;

e MHMOPMALMOHHO-TIONCKOBAA CHCTEMa, CoAepskamas HHGpOPMAaIHIO
IIPaBOBOrO XapakTepa. :

ILlenTpaibHOil YacThio 000 HMHPOPMALMOHHON CHCTEMBI ABJIACTCA
0as3a JaHHBIX.
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Basza paHHbiX (B]) — COBOKYMNMHOCTbL O@HHbLIX, OPraHU30BaHHbBIX NO Onpe-
LEenéHHbIM NpaBunam, oTpaxatolaa CoOCTOAHVE 06bEKTOB U UX OTHOLLIEHWIA B
HEKOTOpPOK nNpegMeTHOoW obnactu (TpaHcnopT, mMeavuuHa, obpa3oBaHue,
npaso v T. A.), NpegHa3Ha4yeHHast o191 XpaHeHUs1 BO BHELLHEN namMstym KOM-
nbloTEPa U 011 NOCTOAHHOIO NPUMEHEHUS.

Basy maHHBIX MOKHO paccMaTpUBaTh KaK MHMOOPMAIIMOHHYIO MOJEJb
IIpeMeTHOH 00JIacTH.

OCHOBHBIMHM CITOCO0AMU OPraHU3aI[UN NAHHBIX B 06a3aX JAaHHBIX SBJIA-
I0TCA HMepapXHYecKWil, CeTeBOU U pelIaIUoOHHBIH (puc. 2.9).

AN NANN .
AR /\/\/\
ANNEEEEN

a o 8

Puc. 2.10. Crocobn1 opranusanuu gauuuix B BIl: a) uepapxuueckuii, 6) ceTeBoii,
8) peNSIUOHHBIH

B nepapxuueckoii 6a3e JaHHBIX CYI[ECTBYET YIOPSJOUYEHHOCTH OO BLEK-
TOB IO ypoBHAM. Mexay O0OBeKTAMH CYIIECTBYIOT CBS3H: KAXKABIH 00'b-
€KT MOXKeT OBITh CBsSI3aH ¢ 00'beKTaMu 0oJiee HU3KOTO ypoBHS. I'oBOpAT,
YTO TaKHe 00beKThl HaXONATCS B OTHOIIIEHUH TIpefika K ToTOMKY. Mepap-
XHYECKHUH cIoco0 OpraHru3alliy NaHHBIX peajiu30BaH B CHCTEME NAaloK
oneparmuoHHOM cuctrembl Windows. BepxHuii ypoBeHb 3aHUMAaeT HamKa
Paboruir cmon. Ilaniku Broporo ypoBHsi Moii komnvtomep, Kop3una u
Cemegoe okpyiceHue siBIAOTCA €€ moTomKamu. [lanka Moil komnviomep
ABIdercsa npefkom ana nanok /Juecxk A, Juex C u t. 1. Houck kakxo-
T10-JIN00 00'BEKTa B TAKOM 0ase JaHHBIX MOXKET OKA3aThCH JOBOJIBHO TDY-
JOEMKUM U3-3a HEOOXOJMMOCTH IIOCJIEOBATEILHO IIPOX0/IUTh HECKOJIbKO
IIpeAIIecTBYININX UepapXUYeCKUX YPOBHEMH.

B ceTeBoii 6asde HaHHBIX He HAKJIAALIBAETCA HUKAKUX OrpaHUYEHUHA HA
CBABH MeXAy o0BbeKTaMH: B HEMl MOTYT ObITH O0BEKTHI, UMelolue Oosee
onuoro npexnka. CereBoil crocof opraHM3allvM JaHHBIX pealnu30BaH BO
BcemupHoO# nayTuse riobaabHOM KOMIBIOTEPHOM ceTH IHTEpHeT.

Hawubosbitee pacupocTpaHeHUe IIOJYYHJIH PeNsaiiHOHHbIe 6a3sl JaH-
HbIX. Ix MBI paccmoTpum GoJree nogpoGHO.
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2.5.2. PenauyuoHHbie 6a3bl AaHHbIX .

B pensuuonHoili 6a3e pauubix (PB/l) ncnonb3ayetcsa pensumoHHas MoOesb 0
[3aHHbIX, OCHOBAHHAA Ha NpeACcTaBneHun AaHHbiX B Buae Tabnuy,

Pensnuonnas BJl MOKeT COCTOATH M3 ONHOI MJIM HECKOJBKUX B3au-
MOCBAIBAHHBIX MPAMOYTOJBHBIX TabGJIUII.

Crpoka Ttabaunesr PBJl mashiBaeTcs 3amMchlo, cTojbel] — mMOJieM
(puc. 2.11).

Hnsa monsa 1 Hms nona 2 / }4{%}{ Hmsa nons 4
v
SO CCNNN
/ 4.9,

Puc. 2.11. CrpykTypa Tabnuns: penauuonuoi BT

3anuchk COAepXUT BCIO HHpOpManuio o6 OMHOM OObeKTe, OIIHChIBAEe-
MOM B Oase ZaHHBIX: 00 OJHOM ToBape, IPOAABAEMOM B MarasuHe; 00 of-
HOHM KHMre, nMelolnelica B Oubamorexke; 06 OAHOM COTPYAHUKE, paboTaro-
IMeM Ha IPeAIpUsaTHN, U T. II.

ITore — aT0 OmHA M3 XapaKTEPHCTHUK (AaTPHOYTOB, CBOICTB) 00BHEKTAa:
Ha3BaHMe TOBapa, CTOMMOCTh TOBapa, KOJUYECTBO MMEIOMINXCA B HAJTUYNH
TOBApOB; Ha3BaHWEe KHUTHM, aBTOD KHUTU, IOl uUsaHWsA; QaMUIUsS, UM,
OTYEeCTBO COTPYAHUKA, JaTa POKAEHUA, CIeI[UAJIbHOCTh U T. II. 3HAUEHUHA
IoJieil B OJHOM CTOJIOIE OTHOCATCA K OQHON XapaKTepucTUKe 00beKTa.

ITosne 6as8b1 JAHHBIX UMEET UM, TUII U AJINHY.

Bce nmeHa mosieit TabaHUI bl SO HEL OBITH PA3HBIMU.

Tun nosid onpenenseTcss THIOM JAHHBIX, KOTOPbIE I10JI€ COIEPIKUT.
OcHOBHBIE THTILI TI0JIEH:

® UNICJIOBOM — JJis TIOJIEH, COAEepIKALINX UHNCIOBYIO UH(MPOPMATIUIO;
e TEKCTOBBIA — JJISA MOJIeH, COoIep:KallliX BCEeBO3MOXKHBIE II0CJIeoBa-

TeJIbHOCTU CMMBOJIOE;
® JIOTMYECKUWI — JAJIS MOJIel, KOTOpPble MOTYT IPUHUMATH BCETO [IBA 3HA-

uvenusa: A (MCTUHA, TRUE, 1) u HET (JIOJKb, FALSE, 0);

e faTa — JJId mOoJieil, coJeprKalluX KaJleHJapHble ATkl (B Hallleil cTpaHe

IPUHATO NHUCATh JeHb, a IOTOM MeCsIL X I'0J).

JiuHa moJis — 9TO MaKCHMAJBLHOE KOJIMYECTBO CHMMBOJIOB, KOTOPBIE

MOTYT COAEPKAThLCH B IIOJIE.
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1A 3anmucu cTPYKTYPHI TAGAMILI MOXHO HOPUMEHATH CJIEIVIONIYIO
dopmy:

HUMSI_TABJIAIIBI (MMA II0JIA 1, UMA I10JIA 2, ...)

Hanpumep, onucatk ofHOTAbIMUYHYI0 0a3y gaHHbIX «KaleHZapb moro-
IObI» MOMHO TaK:

KAJIEHOAPDH IIOTOLI (IEIHD, TEMIIEPATYPA,
BJIIAYKHOCTD, JABJIEHUE, HAIIPABJIEHUE BETPA, CKOPOCTH
BETPA).

3nece none IEHD 6yzer nmers Tun «para», nona TEMIIEPATYPA,
BIIAKHOCTD, TABJIEHUE, CKOPOCTH BETPA — 4uCJIOBOH THI;
nosne HAITPABJIEHUE BETPA — TeKcToBBIH THII.

B Tabymne He IOMKHO GBITH COBNAJAMOIMUX 3anuceii. Muaue ropop4,
JOJIXKHEI OBITh II0JIe HJIM COBOKYIHOCTH MOJIeii, 3HAUCHHUS KOTOPBIX IJIs
KasKJI0H 3anucH BCerga pas3jiuyHEl.

Hanpumep, 3Havenuss nons JIEHb 6azer masnbix «Kanremzape moro-
ABI» BCcerna 6yayT pa3HbIMM B PA3HBIX 3aMIHCAX.

B 6ase pauneix YYEHHUK (PAMUJIINSA, UMA, OTYECTBO, IATA
POIEHUS, CEPUA CBUIETEJIbLCTBA O POMIEHIIN, HOMEP
CBUJIETEJIGCTBA O POXXIEHNU, KJIACC) HaBepHsAKa He GyoyT co-
BOAaJaTh TOJBKO 3HAa4YEHUs COBOKYIMHOCTA Takux moJeii, kak CEPHUSA
CBUIETEJIBCTBA O POXIEHWU u HOMEP CBUIIETEJILCTBA O
POXIOEHNHA.

Ilone K COBOKYIIHOCTH MOJIEH, 3HAYEHHA KOTOPHIX B 3aIIUCAX He TI0-
BTOPSIIOTCA (ABIAIOTCA YHUKAJIBHBIMHM), HA3BIBAIOT KJIIOYOM TaOIUIIbI
0asel JaHHBIX.

CAMOE rMABHOE

Basa ganneix (B]I) — COBOKYNHOCTL AAHHBEIX, OPTaHM30BAHHBLIX IO
onpeJesIEHHBIM IIPAaBHJIAM, OTPasKaiollas COcTOAHMe O0BeKTOB U MX OT-
HOHNIEHUH B HEKOTOPO! IpeAMeTHON ob6nacTu (TpaHcIopT, MeguIuHA, 06-
pasoBaHUe, IIPaBo U T. [J.), IPpeAHA3HAUYEHHAHA AJIA XPAHCHUA BO BHEIIHEH
NaMATHA KOMIOBIOTEPa U IIOCTOSAHHOIO MpMMeHeHuA. Basy JaHHBIX MOMKHO
paccMaTpUBaTh KAk HHPOPMAIIMOHHYIO MO/l b IPeIMeTHOM 0bJiacTu.

OCHOBHBIMHU CITOCOGaMM OPraHU3AIMH JAHHEIX B 6a3aX NaHHBIX SBJIA-
IOTCA UepapXUyeCKHH, CEeTEBOIl U peAnNOHHLIH. B pensuuonHpix 6a3ax
maHHEbIX (PB]Il) ucronb3yercsi pensauMOHHAA MOJENb NJAHHBIX, OCHOBAH-
HAaf Ha NIPeJICTABJIEHUN JaHHLIX B BUAe TAO .

Crpoxka Tabaunel PB]I nassiBaeTcs 3anuMcelo, cronber, — mosem. Ilone
HJIX COBOKYIIHOCTD IIOJIeil, 3HaUeHU KOTOPLIX B PA3HBLIX 3aMMUCAX HE I0-
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BTOPSIOTCA (SABIAIOTCS YHUKAJBLHBEIMHI), HA3BIBAIOT KJIIOYOM TaOJUILBI
0436l JaHHBIX.

1.

w K

® NS v A

10.

Bonpochb! u 3apaHus

Yro Takoe nHopManuonHas cuctema? Ilpuseaure npumep HHEMGODP-
MAIMOHHOMN CUCTEMBI.

Yro Takoe 6a3a JaHHBIX?

Haszosure oCHOBHEIE CIIOCOOBI OPraHMU3aI[MK JAHHBIX B Da3ax maH-
HBIX.

Kaxkwue Gasbl [aHHBIX HA3LIBAIOTCH PEIANUOHHLIMHE ?

Yro Takoe 3anuch? Kakyio uHGOpPMAIUIO OHA COAEPIKUT?

Yro Taxkoe ntosie? Kaxkyio nadoOpMADHIO COLEPIKUT mmoJie?
Ilepeuncanre ocHOBHBIE TUIIEI TOelt PB]I.

Ons moneit oxuorabnuunoil 6aszel manHbeix KOJIJIEKIIUA (KO,
HA3BAHUWE 3KCITOHATA, ABTOP, MECTO U3TOTOBJIEHHUS,
ron M3rOTOBJIEHUSA, ®VO ITPEOBIAVIIIETO BJIAIEJIBITA,
OATA  TIPUOBPETEHHSA, CTOHMMOCTE SKCIIOHATA,
YIIOMMUHAHHWE B KATAJIOTAX (na/Her)) yKa)uTe THUI KarxKIa0-
r'o IIOJIs.

. UTto TaKoe KJiioU TabMIUNBI 043kl JAHHBIX? YUTO MOXKET CJIYKHUTH

KJIOuUOoM B 6asze gauHbix KOJIJIEKITUA?

IIpogymaiiTe cocTaB, THNOBI ITOJIEM U KJIIOYU OLHOTAOGIMUYHOI 6asbr
IaHHBIX:

a) TYPATEHTCTBO;
6) BUIIEOTEKA ;

B) ABTOCAJIOH;

r) PETUOHBI P.

“
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§2.6

Cucrtema ynpasneHuns 6azamm gaHHbIX

KiaroueBsle ciioBa:
e CYBL
e Tabiuia
¢ (opma
e 3arpoc
e ycJjoBHe BeIOOpa
e OTYET

2.6.1. 470 rakoe CYB[4

0 MNporpammHoe obecnedeHne ana co3naHna 6a3 AaHHbIX, XPAHEHUS 1 NoVcKa
B HUX HEODOX0AMMOV MHGMOPMALK Ha3biBAETCA CUCTEeMOoi ynpasneHus 6a-
3amum ganHbix (CYBA).

C nomoisio CYB]I nosib3oBaTEIb MOMKET:
e CO3/IaBaTh CTPYKTYPY 0a3bl JAHHBIX;
® 3ANOJIHATH 0a3y AaHHBIX MHOOPMAIHEH;
e peJaKTHUPOBaTh (HCIIPABIATH, AOIOJHATH) CTPYKTYPY U COAEpsKaHHe
0436l JAHHEIX;
e BLINOJHATEL COPTUPOBKY (yIIOpAAoUMBaHMEe) UHMOPMAT[HMN;
e OCYIIECTBJATH MIOMCK MH(GOpMALINY B 0aze JaHHBIX;
e BBEIBOAUTH HYXXHYIO HH(POPMAIIUIO HA SKPaH MOHUTOPA, B hailr u Ha Oy-

MAaKHBIA HOCUTENh)

e YCTAHABJIMBATH 3aIIUTYy 023kl JAHHBIX.

HNmenno Hanuuwne CYBJ]] nmpeBpamiaeT OorpoOMHEIN 00BEM XPaHUMBIX B
KOMITBIOTEPHOM ITaMsATH CBEJEHHH B MOII[HYIO CIIPABOYHYIO CHCTEMY, CIIO-
COOHYIO OBICTPO MPOW3BOAUTH IIONCK M OTOOP HeoOXoAuMoIl HaM HMHGMOP-
MaIHH.
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2.6.2. Uutepdeinc CYBL

Cymecteyior CYB]I, ¢ mOMOIIBI0 KOTOPBIX CO34AIOTCA KPYIHEBIE TPO-
MHINLIEeHHBIe HHPopManHOHHBIe cucTeMsbl. [1a padboTs! ¢ 3THMHU CHCTeMAa-
MU HY>XHBI CIIEIlMaJIbHEIE 3HAHUA, B TOM YHCJIE€ BJIaJeHNe CIelHAIu3UPO-
BaHHBIMHU ASBIKAMH IIPOIrPAMMIPOBAHMA.

Jnsa BegeHMs NTUUYHBIX 0a3 JAaHHBIX, a TaKiKe 0a3 JaHHBIX HEOOJBIINX
OpraHM3aluii ucroyab3yiorca bosee npocteie CYB]I, paboTaTe ¢ KOTOPHI-
MH MOTyT oOOBIUHBIE IIOJIb30BaTenH. HamnbGoJsiee pacIpOCTPAHEHHEBIMU
CVYB] rakoro tuna sasustotrcsa Microsoft Access u OpenOffice.org Base.
IIpu 3anycke J1060if U3 HUX HA 9KPAaH BEIBOAUTCS OKHO, MMEIOIee CTPOKY
3aroJIoBKa, CTPOKY MEHIO, IIaHeJW HHCTPYMEHTOB, pabouyio obyjacTts u
CTPOKY cocTosAHUA (puc. 2.12).

& Hopan Gaza ganusix.odb - OpenOffice,cig Base
datn, Oposiial, B Bcecke’ Copete Oco. Crofpea | )
HUIE- @B

I LERLY

T

Japauw

Ef Co3aare Tabruy B pexmre An3aiHa... Onmcarme
& veneneacears mactep ansi cosgaria TG, ..
[® Cosnars npeacTasnerve...

Puc. 2.12. Cpena OpenOffice.org Base

OcHoBHBIME 06BeKTamMu CYBJI siBnaioTca Tabannbl, GopMel, 3alIPOCHI,
OTYETHI.

Taémuupsr — 3T0 raasBHBIN TN 00beKTOB. C HUMU Bbl Y2Ke 3HAKOMBI.
B rabiinnax xpaHAaTcA maHHble. PensipoHHas 0asa JaHHBIX MOYKET CO-
CTOATH U3 MHOYKECTBA B3aIMOCBSBAHHLIX TAOIHII.

dDopMEeI — 3TO BCIOMOraTeslbHbIe 00beKThi. OHU CO34AaI0TCH OJIS TOTO,
4TOOBI czesiaTh GoJiee ymoOHOIT paGoTy HOJIb30BaTeNsd IIPU BBOLE, IIPO-
CMOTDE U PelaKTHpPOBaHUH JaHHBIX B TabOIHIIaX.
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3anpocsl — 3TO KOMaHIbI U pPe3yIbTaThl 00pallleHnA MOJNb30BaTeNd K
CYB]I gisi mouHcKa JaHHEIX, CODPTMPOBKH, no0aBJeHUs, yaajJleHus u o6-
HOBJIEHU A 3aIlHCEeli.

"OT4éThl — 3TO AOKYMEHTHI, COOPMHUPOBAHHEIE HA OCHOBE TAaOJIMIL U 3a-
IIPOCOB U NpeAHAa3HAYEHHBIEe [1JIs1 BEIBOAA Ha IeYaTh.

2.6.3. Cozpanuve 0a3bl AaHHbIX

B kauecTre mpuMepa paccMOTPHM MPOIECC CO3JAHUA 0as3bl HJAaHHBIX
«Ham1 knacce» . OHa O6yIeT COCTOATE U3 OAHOM TaOJIMIBl, UMEIOIei cieny-
OIOYIO CTPYKTYPY:

CIIMCOK (KOO, ®AMUJIUSI, UMS, HATA POMKIOEHUA, IIOJI,
POCT, AAPEC, YBJIEHEHHUE, HAJIMYUE IIK).

ITona KO u POCT 6yayt uncnosbimu; moiae [JATA POKIEHUSA 6y-
meT uMmeTh Tun aara; none HAJIMYUME IIK Oyzer JoruyecKkum; Bce
OoCTaJbHBIE MOJA OyAyT uMeTh TeKcToBHIH Tum. Ilone KOl moxHO cum-
TaTh KJIIOYOM TabJIUIlbl 6a3bl JAHHBIX.

Nmsa mons Tun nonst
Kon YucoBoit
DamMunus TexcToBbIit
Nmsa TeKcTOBBIH

Hara poxxpenus | Hara

ITon TexkcToBBIH
Pocr YucaoBoi

I Anpec TexcrToBuIit
YBieueHue TekcToBBII
Hanwuywue [TK Jloruyeckuit

Coszanue 6a3bl JaHHBIX HAUMHAETCH C OTKPHITUSA (haitna, B KOTOPOM
¥ OHa OyzeTr xpaHHUTbCA. I 9TOro HY)KHO IIOCJ€e 3amycKa IIpOrpaMMbI
OpenOffice.org Base cnegosaTe yKasaHUAM MacTepa 6a3 JaHHBIX:

1) cosmars HOBYIO 6a3y HJaHHBIX;

2) saperucTprpoBaTh 6a3y AaHHBIX (YKA3aTh NyTh U UMs (paiina).

Hanee cienyer onucaThk CTPYKTYPY TaOAUIBI (YKAa3aTh UMEHA U THIIbI
BCEX I10JIEel) ¥ BBECTU JaHHBIE B TAOIUILY.

JaHHble MOYXHO BBOIHUTL HEMOCPEACTBEHHO B Tabuamuy (puc. 2.13), a
MOXKHO CO3JaTh [JJ5 9TOTO CHelMaabHbIi n1abion — gopmy (puc. 2.14).
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Puc. 2.13. Ta6auia 11 BBOJA JAHHBIX
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Puc. 2.14. ®opmbl A4 BBOAA JaHHBIX

Ilocsie BrIMOJIHEHMS BCEX MEPEYMCJEHHBIX BHIIIE JEMCTBUit OyaeT I10-
JIy4YeH claeAyounii pesyasTtart (puc. 2.15):

O
@ain [(paeka bna BCTaEKa Cepeuc OkMO  Cnpaeka
T (o) - e
B @ o M@ 2 ,
N - E— 3 Alara e g ! i
I pnaree Muxamn 23.05.96 M 152,0 |Mepsomadickan 16-8 |¢yThon
AeMEHTEEDS  |AHacTacHA  |08.04.96 k3 154,0 [WKoneHaA S-2 TaHUWLI E
¥rixopeo  |Anexcen  |12.12.96 5 160,0 |Caacsasn 10-14 dyThon Bl
Kouepruha  [Onera 01.11.95 ™ 164,0 |Caaosas 10-56 nnasaH1e
Hoerios Muxamnn 12.08.96 M 158,0 |lWkonsHana 12-24 ¢yrbon
MatpuHa VpvHa 09.05.96 X 154,0 |Mepsomakicias 2-10 |my3bika iv]
MaTpura Cnbra 09.05.96 b 156,0 |Mepsomasickas 2-10 |TaHusi ‘
ToponqMH Cepre 14.04.96 M 162,0 |Mepsomatickan 12-3 [nnasaque
Wawkos WeaH 13.11,95 M 156,0 |lWkonvHan 4-4 Tamusl
IOcydosa | Avana 01.09.95 * 168,0 |Lkonoran 315 ny3biKa ||
1 BT 3 MBS e e R S L T RN

Puc. 2.15. Tabauna «Crnucok » 6a3bl JaHHBIX « Halm Kirace»




Masa 2. MopenupoBaHue n hopmanusauuns

CosnanHas 1 coxpaHéHHasA 6asza JaHHBIX B JajbHeilleM MOKeT ObITh
OTKPBITA JJI7 N00aBJI€HNA HOBBIX 3allMICel, NCIIPABIEHN A U YAAJEHHAA Cy-
IIECTBYIOIINX, U3MEeHEHNS COAEePKIMOr0 OTAE/ILHEIX II0JIell M CTPYKTYPHI
Bceil TabJIHIbI.

JasHble U3 TAGJIUI] MOMKHO YIOPAZOYUTEL II0 HEKOTOPOMY HPH3HAKY.
Hanpumep, haMuaIny yYeHHKOB B KJIACCHOM »KYPHAJIE 3allMCHLIBAIOT B aj-
daBUTHOM IIOPAAKe; TeJelepeAadyd B IIporpaMMe — B COOTBETCTBHH CO
BpeMeHEeM HUX BBIX0ZA B 3(HDP; YPOKM B PACIHCAHUM — IO BO3PACTAHUIO
UX NOPAAKOBBIX HOMEPOB.

VnopsaznodeHne AaHHBIX IO BO3PACTAHHI0 WIN YOLIBAHHIO 3HAYCHHH
HEKOTOPOTO ITPM3HAKa HAa3BIBAIOT COPTHPOBKOM. [ BEINOJIHEHHUS COP-
THUPOBKY YKAa3EIBAIOT MMsA IOJIA (MMEHa IMoJIek), o KoTopoMy Oy/eT npo-
H3Be/leHa COPTHPOBKA, U €€ NOPAZOK (Bo3pacTaHUe Ui yOLIBaHUe 3HaYe-
HUAM NOJIA).

2.6.4. 3anpochkl Ha BbIGOPKY AaHHbIX

ITocste Toro kak 6asa JaHHBIX CO3JaHa, €€ MOYKHO MCIIOJIL30BaTh B Ka-
YecTBe CIPABOYHOU CUCTEMBI.

Tabiuna, cozepkaniasg UHTEPECYIOIHEe NOJIL30BATE)A CBEJeHUSA, U3~
BJIEYEHHBIe U3 0as3bl JaHHBIX, HA3bIBAETCA CIPABKONM WJIH 3alpOCOM; OHA
COZIEPAXUT TOJBKO Te 3aIIMCH U UX IOJS, KOTOPKIE COAEPIKATCA B 3aIIpocax
Ha BLIOODKY JAaHHBIX, YAOBJIETBOPAOIIUX 3aJJaHHEIM YCJIOBUSAM (YCJIOBH-
M BEIOODA).

B xomanmax CYB]] ycaoBus BEIGOpA 3aNMChIBAIOTCA B (hOpMe JIOTUYec-
KHX BBIpasKeHUH — (HOpMaIH30BaAHHBIX BBLICKA3BIBAHMI, CHOPMYIHUPO-
BAHHBIX Ha €CTECTBEHHOM sA3bIKe (Tabu1. 2.6).

B sornyeckux BrIpasKeHUAX MMeHa oJiel 0as3bl JAHHBIX CBA3BIBAIOTCH
C OIpeZleI€HHBIMUY 3SHAYCHU MM 9THX I10JIe ONePAL MU OTHOLICHHMIA:

= paBHO;

<> He paBHO;

< MeHbIlE;

> QoJibiLie;

<= MeHbIIIe NI paBHO (He GoJblie);

>= QOoJIbIIie WJIK PABHO (He MeHbIIIe).

Ha ypokax maTeMaTHKW Bbl IPUMEHSETE 3TH ONEPalHi, COCTABIAA U
pemiasi YMCJIOBEIE DABEHCTBA, HEPABEHCTBA U UX CUCTEeMBI.

Onepanuu OTHOLIEHWH IPUMEHHMEI M K TEKCTOBBIM monaM. X cpas-
HEeHHe IIOCTPOEHO Ha JIEKCHKOrpaGuyeCKoM IMPUHIUIIE: U3 JBYX CJIOB
MeHBIIIUM CUHUTAeTCs TO CJIOBO, IlepBas OYKBa KOTOPOTo HAET IO ayidaBu-
Ty paHblle; ecJId II€PBble HECKOJIBKO OYKB ABYX CJIOB OAUMHAKOBBI, TO
CpaBHeHUVe IPOU3BOJAUTCS IO IIePBOi paziuuatonieiicsa Gyxkse.
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Tabnuua 2.6
Ne BrickaszsiBanue dotumecnon Homep 3uauenne I
BBIpaKeHHe 3anucHu
1 | Pocr yuyeHuka He POCT<=160 1 Hetuna
npesermaer 160 cm
4 Jloxb
2 | YueHHK yBII€KaeTcs YBJIEHEHUE= i | Hctuna
dyr6onom ‘pyr6oi’
2 JIoKB
3 | ®amMmuauA yYeHUKA — DOAMUIINA= 6 Hctuna
ITarpuna ‘Tlatpuna’
1 Jloxe
4 | VueHuK He yBJIeKaeTCH VBJIEUEHUE<> 2 Heruna
TaHLIAMY ‘TaHIBI
1 JIoxs
5 | Vuenux popuicsa s 1996 OATA>#31.12.9 8 Hcrusa
rony b5#
10 JIoxE
6 V4yeHUK umMeeT HAJIMYUE 7 HUcrTuna
NepPCOHAJbHEBIH IIK=1
KOMITBIOTED 9 Jloxs
f o — e e R e T ol

3HaYeHMe IOJIA TEKCTOBOI'O THIIAa M HEKOTOpas TEKCTOBas BeJIMYUHA
PaBHEI, €CJIM OHM COAEpPKaT OAMHAKOBOE KOJHUYECTBO CHMBOJIOB 1 BCe UX
CHMBOJIEI, CTOSIIME B MO3UIIUAX C OAMHAKOBEIMY HOMEPAaMU, COBIIALAOT.

IIpu cpaBHEHUH TEKCTOBBIX BEJIMUHH CJIEIYyET MMETh B BUAY, YTO IIPO-
0es1 — 3TO TOKe CUMBOJI, XOTS OH U « MEHbIIIe» JII000# OYKBHI.

CpaBHeHHe OaT IIOCTPOEHO MHAYE — OJHA JaTa CUHUTAETCS MeHBIIe
IpyTroii, ecJiu OHA OTHOCHUTCS K OoJjiee paHHeMy BpemeHu. Hanpumep, uc-
TUHHBIMH OYAYT CIeNyIOITie OTHOIIEHUS !

01.11.95<02.11.95;
29.11.95<02.12.95;
29.11.95<01.11.96.

Venosusa BeIOOpa MOIYT 3aaBATHCHA HE TOJIBKO IIPOCTBIMH, HO M CJIOMK-
HBIMH JIOTHYECKHUMH BBIPAK€HUSIMU, COLEPKAIUME JOIHYecKue omnepa-
nuu. C ocHOBHBIMH JornueckuMu onepauuamvu Y, UJIM, HE BE mo3Ha-
KOMUJIKVCH B riiase 1.
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Tabnuuya 2.7
w
Ne Bricka3biBaHHE FloFBReeRde Howep 3HauYeHHe
BbIPaskeHHe 3aIMCH
1 | Pocr yueHuka 6osbire POCT>160 1 4 HAcruua
160 c™m, 1 yueHUK YBJIIEYEHHUE= 0 1
yBJIEKAETCA IJIaBaHueM | 'myiaBaHue’ 1 e
2 | Poct yueHuKa Gonblire POCT>160 1JIN 10 Hcrura
160 cm nim yueHNK YBJIEHEHUE= 1
VBJIEKAETCS MLJIABAHUEM 'mnaBanue’ 1 s
3 | Heus poskgenunsa Onpru NMSA='Onera’ U 4 Hctnna
He 09.05.96 HATA#09.05.96# 7 Ton
0B

C 1IoMOIIbI0 3aIPOCOB TOJIBL30BATEN B MOMKET OBICTPO HAWTH B 6a3e KaH-
HbIX M BbIBECTH Ha 3KPaH KOMIIbIOTEpAa WHTEPECYIOINYyI0 ero meopMa-
umo. Ho ginsa pemmenusa GONLIINHCTBA MPAKTHYECKUX 3aJaY HalleHHYIO
nHGOpMAaIUIo HeOOXOAMMO IIPEACTABUTE B ONPEeAEeJIEHHON (popMe U IIOATO-
TOBUTE K BHEIBOJAY HAa medyaTb. JTOT 3Tamn paboThkl HA3BIBaeTCs MOATOTOB-
KOH oT4éTa.

CAMOE IN’MABHOE

IIporpammHoOe obecnieueHue AJis CO3AaHUA 0a3 NAaHHBIX, XPAHEHUS H
IOMCKA B HUX HeoOxoaumMoii nHGOpMaluy Ha3bIBAeTCA CHCTEMOil ynpas-
Jgeaus 6azamu gaaaeix (CYB/I).

OcuoBabiMu o6bekTamu CYB]l siBnaroTca Tabauiusl, ¢hopMbl, 3ampo-
ChbI, OTYETHI.

C moMoInpIo 3apOCOB HA BHIGOPKY JAHHBIX, YAOBJIETBOPSAIOIIHX 3a-
IaHHBIM YCJIOBUAM (yCIOBHAM BhIGOpA), MOJIB30BaTENb NOIyYaeT 13 6asbl
JaHHBIX TOJIBKO Te 3aITHMCH H HX II0JIA, KOTOPHEIEe eMy HYy>XHBbI. B KoMaHagax
CYB]] ycnoBusi BbIfOpa 3anucCHIBAIOTCA B ()OpMe JIOTHUECKHX BhIpaXke-
HHAU.

Bonpocsl u 3apnanna

1. Yro rarkoe CYBI?
2. Kakxasa CYB]] ycTaHOBJIeHa Ha KOMIOBIOTEPAaX B BalieM Kjacce?

3. C uero maumnHaercsa co3ganue BI?




Cucrema ynpasneHus 6asamu gaHHbIX

Ilepeuncinure ocHoBuble 00beKTHI CYB]/l. Kakue hyHKIIUM OHHU BBI-
IMOJHAOT?

. Huxe B Tabnuuroi hopMe npeacTaBJIeHEl XapaKTepPUCTUKU HOYT-

GyKOB, HMEIIHNXCA B IPOJaxKe B KOMIIBIOTEPDHOM CaJIOHEe:

Hazsauune Keécrenit guck (FB) | Oneparusuas namars (MB)

Sony Vaio AW2X 500 4096

Lenovo S10e 250 3072

Asus F70SL 250 2048

Acer E525 160 2048

Samsung NC20 160 1024

Roverbook V212 120 1024

9.

a) Kakyro cTpory OyzeT 3aHUMATH 3alIUCh, COZlepsKalas CBeleHUHA O
HOyTOYKe Asus F70SL, nmocyie COPTUPOBKHY IO BO3PACTAHUIO 3HA-
yeHul nona HASBAHUE?

6) Kakyro cTpoky O6yzer 3aHuMaTh 3aMuCh, COIEPIKAIIAA CBeJeHUA O
vHOyTOyKEe Asus F70SL, nocre copTupoBKU no yOBIBAHUIO 3Ha4e-
Huit nona JKECTEUM MUCK?

B) Kakyio cTpoky 6yeT 3aHUMAaTh 3allUCh, COAEPIKAIIAsA CBEJeHUA O
HoyTOyKe Asus F70SL, mocyie cCOpPTUPOBKU cHauaja Mo yObIBa-
Huio 3HadeHuil nong OIIEPATUBHAA ITAMATD, 3aTeMm 110 BO3-
pacTanuio sHaueHn i noas dKECTKUM HHUCK?

Kaxk 6yner BbIrvisaieTs cOUCOK ((paMuiiuisa, nMsA) yYeHUKOB IOCJIe COp-
TUPOBKU TI0 Bozpactauuio suauvenit monsa [[ATA POKITEHUSA 6a3bt
JaHHbIX «Hamn kinace» (puc. 2.14)?

. Ykaxkure Bce 3anucu 6a3sl nanubix «Ham knace» (puc. 2.14), gnsa

KOTOPBIX OYAYT UCTUHHBIMU IPOCTHIE JIOTUYECKIe BhIpaKeHusa 1-6
(tabn. 2.6).

. ¥Yxakure Bce 3anucH 0assl manubiX «Ham kaace» (puc. 2.14), gas

KOTOPBIX OyAYT HCTUHHBIMH CJIOMKHBIE JIOTUYeCKHe BbIpakeHust 1-3
(taba. 2.7).

Kaxoga nens sampoca Ha BBIGOPKY?

V)

&

<
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V)

10. Husxe B TabnuuHON popMe IIpeICTABIIEH (pparMeHT 6a3bl JAHHBIX C
FOJIOBEIMH OI[EHKAMM YUAI[UXCH:

Damuaus IMon | Aunreopa | IT'eomerpusi | HagopmaTurka | DPusuka |
AnekceeBa K 3 1
Bopounn M 4 4 4 3
Wnsun M 4 3 3 4
Koctun M 5 4 5 4
CusoBa K 5 5 5 4
ITxonuua K 5 5 5 5

CKoOJIbKO 3amuceil B JaHHOM (PparMeHTe yIOBJIETBOPAET CJIEAYIOIeMy

YCJIOBUIO?

a) AJITEBPA>3 1 UTHOPOPMATHUKA>4 1 ITOJI="M'

6) (AJITEBPA>4 NJIU UHOOPMATUKA>4) 1 IIOJI="'

B) PVISUKA=3 WUJIU AJITEEPA=3 UJIX 'EOMETPUSA=3 NJI
NHPOPMATHUKA=3

r) (PUSNKA=38 NJIN AJITEBPA=3) U (TEOMETPUA=3 HNJIU
MHDOOPMATUKA=3)

o 11. Humxke B TabOau4dHOME (popMe IpeaCTaBIeH (pparMeHT 6a3bl JAHHBIX C
pesyJbTaTaMu OJIMMITAAIbI 10 MHPODMATUKE:
Ry
Damuiana Tlon 3agaual | 3agaya2 | 3amaua3d Cymma
Hapukos M 15 20 25 60
Koctun M 10 10 10 30
Kysuenos M 20 25 30 75
Muxaitnosa iy 25 20 10 55
CusoBa K 30 30 30 90
CrapoBoiiToBa aih 20 25 25 70
ITkonuHa H 30 25 25 80

CKoJILKO 3amnmceid B JaHHOM (DparMeHTe yAOBJIETBOPSAET CIELYIOIeMy
YCJIOBUIO?

a) IIOJI="M' U CYMMA>55

0) BAITAYA1<3ATAYA2) U (BATAYA2<3AIAYAS3)

B) SAITAYA1=30 TJIU BATAYA2-30 NJIN SAJAYA3=30

r) BAIJAYA1=30 U BAIIAYA2=30 U1 SATAYA3=30




TecToBbLIE 3apaHNsA O CAMOKOHTPONN -

1.

TecTOBbIE 3a4aHNA AJ19 CAMOKOHTPONA

BriGepuTe BepHOE YTBEepKAeHHE:

a) OnuH 00'BEKT MOXKET UMETDb TOJILKO OTHY MOAENb

6) Pazurlie 00bEKTHI HE MOT'YT ONHMCHLIBATHCS OJHON MOJEIIBIO

B) QJIEKTPHUYECKASA CXeMa — 3TO MOJIEJIb 3JIEKTPUYECKOH 1eTIn

r) Mogzesab IOJMHOCTHIO NOBTOPSAET N3yYaeMbIil OOBEKT

BriGepuTe HeBEepHOE YTBEPHKEHHE:

a) HarypHrle MoJleTn — peasbHbIE O0bEKTHI, B YMEHBIIIEHHOM HJIHU
YBEJIMYEeHHOM BHJ€ BOCIPOU3BOsIII[He BHENTHUMN BUJ, CTPYKTYPY
HJIU IIOBEeHNEe MOAEeJINPYeMOro 00 beKTa

6) UuadopManmoHHbIe MOJEJIH OINUCLIBAIOT 00BeKT-OPUTHUHAJ Ha O~
HOM M3 A3BIKOB KOAUPOBaHUS HH(pOpMAIIUN

B) InHaMHYecKHe MOJENIN OTPAsKal0T IIPOLECCh] U3BMEHEHUA U Pas-
BUTHA 00'bEKTOB BO BpEMEHU

r) 3a OCHOBY KJIaCCHU(PUKAIILU MOJEJIe MOXKeT ObITh B3ATA TOJILKO
nopeaMeTHas 0071aCTh, K KOTOPOH OHM OTHOCATCS

Kakne npusHaku o0beKkTa JOJKHEBL OBITH OTPaXeHbI B HH(popManu-

OHHOM MO/IEJIM YYEHUKA, II03BOJISIOIIEH MOJyYaTh CJIEAYIOIHIe CBe-

JEeHNsS: BO3PacT YYeHUKOB, YBJIEKAIOIIUXCS TIJaBaHUEM; KOJNYecT-

BO /IeBOYEK, 3aHUMAIOIUXCA TAHIIAMH; (PaMUJINKA U UMeHa yUYeHU-

KoB cTapuie 14 net?

a) umsa, paMuiinsg, yBiIeUueHne

6) umsa, pamunus, 1o, IEHHe, IJaBaHle, BO3PacT

B) UM, YBJIEYEHHE, [I0JI, BO3PACT

r) ums, paMuIusi, moJ, yBJIeueHue, BO3PAacT

&2




Maea 2. MopenuposaHue n Gopmannsaums

4.

BribepuTe ssieMeHT nH(OPMAITHOHHON MOJEJIH yyallerocs, CyIecT-
BEHHBIH AJIs1 BHICTABJIEHUS €My OLEHKU 3a KOHTPOJIbHYIO paboTy 10
MH(pOpPMATHKeE:

a) HaJIM4He JOMalllHEr0 KOMIIBIOTepa

0) KOJITMYECTBO IIPABUJILHO BBIITOJTHEHHEIX 3aJaHHUK

B) BpeMs, 3aTpaueHHOe Ha BHINIOJIHEHHEe KOHTPOJIBHOM paGoThl
I') cpegHU 6aJLI 3a IpeAUIeCTBYIOMMEe YPOKK HHMOPMATHKY
3aMeHa peaibHOTo 00beKTa ero (popMaJIbHBIM ONICaHHuEM — 3TO:
a) aHanus

0) MozeTMpPOBAHME

B) GopMaTus3anus

T') aJITOPUTMHUIAL[UA

BribepuTe 3HaAKOBYIO MOJIENIb:

a) PUCYHOK

0) cxema

B) Tabiuna

r) dhopmya

BribepuTe 00pasHyio Mogeib:

a) @ororpadpusa

6) cxema

B) TEKCT

r) hopmyna

Bri6epuTe CMEIIIAHHYIO MOJZIENh:

a) pororpadus

0) cxema

B) TEKCT

r) hopmyna

Onucanus IIpeiMeToOB, CUTYaluil, COGBITUH, IIPOIECCOB HA €CTeCT-
BEHHBIX A3BIKAX — 3TO:

a) CJIOBEeCHEIE MOJEJTH
©) TJorMYecKue MO eI
B) TeOMeTpUYECKHE MOJETH

T) anrebpandyecKre MO




TecToBble 3aaaHNna ANA CAMOKOHTPONS

10. Mogenu, peann3oBaHHBIE ¢ IOMOINBIO CHCTEM HNPOIPAMMHPOBAHUA,
3NeKTPOHHEIX TAOINII, CIIeNNAIU3NPOBAHHBIX MaTeMaTHUYeCKHX I1a-
KeTOB M IPOrPaMMHBIX CPEICTB /A MOAEeJNPOBAHNA, Ha3bIBAIOTCS:

a) MaTeMaTHYeCKUMU MOJeJIAMU
0) KOMIOBIOTEPHBIMU MOJEJIAMHU
B) UMHUTAIMOHHBIMH MOJIEJISIMU
I') BKOHOMUUYECKI MU MOJEJIAMU

11. daitnoBasi cucreMa MEepPCOHANBHOIO KOMIbIOTEpa Hawnbojee ajek-
BaTHO MOXKeT OBITh OTICAHAa B BUIE:

a) MmaTeMaTU4eCKOU MOJIeJ T
6) TabnuuHOM MOozenTn
B) HATYPHOM MO
T') MepapXu4ecKoi Mogenun
12. T'papruecKoil MOIeJILI0 HepapXNUeCKOHd CUCTEeME]l SIBJIAETCH:
a) 1erb
0) ceTh
B) TeHeaJIOTHYECKOEe JePeBO
T) IepeBo

13. Pacnmcanme ABMIKEHWA BJIEKTPOIIOE30B MOXKET pPacCcMaTPHUBaTbCHA
KaK IIpuMep:

a) TabJINYHON MOJIe I
0) rpadmuyecKoil MoAesIn
B) HMUTAIUOHHOH MOACIH
T') HaTyPHO#H MoJenn
14. Kakasi TpoiiKa ITOHATHI HAXOAUTCSH B OTHOIIIEHUH «00BEKT — HaTypP-
Hasi MOJIeJIb — WH(OPMAIIHOHHAS MOLEIb» ?
a) UeJIOBEK — AHATOMUUECKH CKeJleT — MaHeKeH
0) uesToBEK — MeIUIIMHCKAaA KapTa — ¢oTorpadyusa
B) aBTOMOOWJIb — peKJIaMHBIH OYKJeT C TEXHUYECKUMH XapaKTe-
PHUCTHUKaMM AaBTOMOOHJIIS — aTJjac ABTOMOOHUIBHBIX JOPOT

T') aBTOMOOWJIb — HUI'PYHIEYHBIN aBTOMOOUJIbL — TEeXHHYECKOEe OIIH-
caHue aBTOMOOMIIA

15. Ha cxeme 1300pa’keHbl JOPOTH MEXK/y HACEeIEHHBIMU IIyHKTAMHU A4, 0
B, C, D u yka3aHsl OPOTAXEHHOCTH 3TUX JOPOT.
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16.

17.

OnpenenuTe, Kakue ABa MIyHKTa Haubojee yAaneHsl IpyT OT APYyra.
VrkaxuTe IIUHY KpaTuaIilnero myTH MeXAy HUMU.

a)17

6)15

B) 13

r)9

Hacenénublie nyHKTHL A, B, C, D coegunHeHsI foporamMu. BpeMs npo-

es3Zla Ha aBTOMOOMIIe 3 TOPOia B TOPOJ 110 COOTBETCTBYIOIIIUM JOPO-
raM yKasaHo B Tabimie:

wlofx oW
=X o [ Q
X | o Y

T
I:-rauwxb

Typucr, Bele3’KaOIINA U3 IYHKTa A, XOUeT MIOCETUTh BCe ropoja 3a
KpaTJalliee BpeMsi. ¥ KaXKUTe COOTBETCTBYIONIHUH MapIIpyT.

a) ABCD
6) ACBD
B) ADCB
r) ABDC
B mixoine yuarca uernsipe yuyennka — AHapees, ViBanos, IleTpos,
Cupmopos, uMellye pasHble yeiaeuennus. OOUH U3 HUX yBJIEKAETCH

TEeHHICOM, APDYIOol — GaJIbHLIMHM TAHIIAMM, TPETUM — MXHBOIMCEIO,
YeTBEPTHIN — nNeHueM. O HUX U3BECTHO:

e HBanor u CUIOPOB IPUCYTCTBOBAJIY HA KOHIEPTE X0pa, KOr/aa e
X TOBapHIIl;

L He’l‘pOB " TEHHUCHCT IIO3UPOBAJH XYIJOXHUKY;




TectoBbie 3aaaHus AN CAMOKOHTPONSA

¢ TEHHMCHCT JPYXUT C AHJAPEeeBbIM U XOYeT [IO3HAKOMUTHCHA ¢ MBa-
HOBBIM.

Yem yBReKaeTca Augpees?

a) TEeHHUCOM

6) }KUBOIIHUCHIO

B) TaHIIAMH

T) IIeHueM

18. JlBa urpoka urpawmT B Cjenyomyio urpy. Ilepes HUMM JekaT TpH o
KY4YKHM KaMHel, B IepPBOU U3 KOTODPBIX 2 KAMHSI, BO BTOpPON —
3 xaMH4, B TpeTbell — 4 kaMHa. Y KaxJ0T0 UIPOKa HEOTPAHHUEHHO
MHOro kamueil. Irpoku xonsaT mo ouepeu. XoJ COCTOUT B TOM, 4TO
HUIPOK UK yABAUBAaeT UUCJIO KAMHEH B KAKOM-TO Ky4e, HJIu f00aBiId-
€T I10 Ba KAMHSA B KX /AYIO U3 Ky4. BEIUTPBIBAET UI'POK, IIOCJE X044
KOTOpPOro JubGo B OJHOM M3 KyY CTAHOBHUTCS He MeHee 15 KaMHei,
160 ob6lee YHCI0 KAMHEH BO BCeX TPEX KydaX CTAaHOBUTCH HE Me-
Hee 25. Ko Briurprisaet npu 6e3omnbounoil urpe 000ux HTpoKOB?
a) UTPOK, JeTaKINUi NepBblil X0z
0) UTrpOK, IeJar0Iuii BTOPOi X0
B) KaXX bl HI'POK MMeeT ONNHAKOBEIN IIIAHC HA n00eny
T') AJIA 9TOM UI'DBI HET BBRIMI'DBILIHOM CTpaTerun

19. Basa 1aHHBIX — 3TO:
a) HaGop JaHHBIX, COOpPaHHBIX HA OLHOM JUCKeTe

6) Tabiuua, MO3BONAIOIIAA XPAHUTL M 00pabaTbiBAaTHL JAHHBIE U
hopmMyibr

B) NPUKJIaJHAas IPOrpaMmMa Jiisi o0paboTKU MHMOPMAIIMY I10JIb30Ba-
Tens

I‘) COBOKYIIHOCTh JAaHHBIX, OPraHHM30BAaHHLIX IIO OHDEJIBJIéHHbIM
IIpaBUJIaM, IpegfHa3dHauYeHHad AJId XpaHeHUus1 BO BHeIIHEeH maMs-
TH KOMIbIOTEPAa H IIOCTOAHHOI'O IPHMEHEHUA

20. Kakasa 6asa JaHHBIX OCHOBaHA HA TAOJWYHOM NPEACTABJICHUU HH-
dopmanuu 06 o6BexTax ?

a) mepapxmyecKas
0) cereBas

B) pacrpejienéHHas
I') peIAnMOHHAA

21. Crpoka tabuuiel, cojep:kaiiasa nHGoOpMAaIuio 00 OJHOM KOHKPET-
HOM 00beKTe, — BTO:

4 Undopmaruka. 9 Y. |



22.

23.

24.

25.

a) mojie
0) 3anuch
B) OTYET

r) dopma

Cronter; TabauIbl, CONepKANNIl ONPENeSIEHHYIO XapaKTEPUCTUKY

00BbeKTa, — BTO:
a) moJie

0) 3amrnce

B) OTYET

I') KJII0Y

Cuctems! yipaBieHusa 0a3aMy JaHHBIX UCIIOJIB3YIOTCH OJIA:
a) co3paHua 6a3 JaHHBIX, XPAHEHUA U IIOMCKA B HUX HEOOXOAUMOMH

uHpopMAIUL
0) COPTUPOBKY JAaHHBIX

B) OPraHU3aNHMHU JOCTYIIA K MH(HOPMAITUU B KOMIIBIOTEPHOH CeTH

T) co3aHusA 0a3 JaHHBIX

Mnaea 2. Mogenuposanuune n popmanmaauva

Kakoe us cnos HE asnsitercss HasBaHWeM 0436l JAHHBIX 7

a) Microsoft Access

6) OpenOffice.org Base
B) OpenOffice.org Writer
r) FoxPro

Hiuxe B TabnmuHoOM hopMe npeicTaBlieH (hparMenT 0a3bl JaHHBIX

Ne HaumenoBanue ToBapa Ilena | Koanmgectso
1 | Moxurop 7654 20

2 | KnaBuarypa 1340 26

3 | Mpius 235 10

4 | Ilpunrep 3770 8

5 | Konorku akycruueckue 480 16

6 | CraHep nnaHUIeTHBIH 2880 10

Ha xaxoi nosunum okakeTcs ToBap « CKaHep IJIaHIIEeTHLIN » , €CJIH
IIPOU3BECTH COPTHPOBKY JAAHHOUM TAbJIUIBI 110 BO3PACTAHUIO CTOI0IA

KOJIMYECTBO?




TecToBbi€ 32aa4akvsa 4Nt CAMOKOHTPONS

a)b

6) 2

B) 3

)6

Huoxe B Tabiuunoil hopMe IpeacTaBiieH (hparMeHT 0asbl JaHHBIX o
«Ilpojiaska KaHIEJIAPCKUX TOBAPOB» &

Haumenosanue ITena IIpogano
Kapaunai 5 60
Jluneitka 18 7
ITanka 20 32
Pyuka 25 40 .
Terpagp 15 500

CKoJIBKO 3ammceil B JAHHOM (PparMeHTe YAOBJIETBOPAET YCJIOBUIO
IHEHA>20 UJIU ITPOIAHO<50?

a)l

6) 2

B) 3

4




fnasa 3
OCHOBbI AJITOPUTMUSALIUN

§ 3.1

AnropuUtMbi U UCNONTHUTENU

KRaroueBkle cJioBa:
e AJTOPUTM
® CBOHMCTBa aJropurMa
° AUCKPETHOCTH
° IIOHATHOCTH
° ompeneaéHHOCTH
° pe3yJIbTATUBHOCTH
°© MaCCOBOCTB
® JCHOJIHUTEJIb
¢ XapaKTePUCTUKM MCIIOJHUTEIA
° Kpyr peliaeMbIX 3agad
° cpeja
°© pexKuM paboThl
° cucTeMa KOMaHJ
dbopManbHOE UCIIOJIHEHKE aJIrOPHUTMA

3.1.1. NoHaTue anropuTMma

Kaskapiif yesloBeK B IIOBCEAHEBHON »KM3HU, B ydébe mau Ha paboTe pe-
nraeT OrpOMHOe KOJIMYeCTBO 3aJa4u caMO¥M pasHOM cJjioKHOCTH. CII0KHEBIE
3aja4yy TpeOyIOT [JIMTEJIbHBIX Pa3MBINIJICHHI s HAXO0MIEHUs perie-
HUS; OIPOCThIe W IIPUBBLIYHBIE 3alayll YEeJIOBeK pellaeT He 3aJyMbIBasicCh,
aBTOMaTU4YeCcKU. B GONBIIMHCTBE CIyUYaeB pellleHue KAaMKI0M 3a4aUu MOXK-
HO pa3buTek Ha mpocTele 3Tansl (maru). [ng MEOrInxX Takux 3agau (ycra-
HOBKa IIpOrpaMMHOTO obfecrieueHusi, cOopka mmikadga, CO3gaHue caira,




ANropmMTmbl U UCNONHUATENU

SKCILTyaTalusl TeXHWYEeCKOro YCTPOHCTBa, MOKYIIKa aBuadOujeTa uyepes
WuaTepHeT U T. 1.) yxe paspaboTaHBl W NpPELJIAararoTCA IOIIATOBBIE
HHCTPYKILHK, HPHU IIOC/AeJ0BATEILHOM BBIIOJHEHHH KOTOPBIX MOMKHO
NPUHTH K KeJIaeMOMYy Pe3yJbTaTy.

IIpumep 1. 3anaua «Haiitu cpeguee apudMeTHUYeCKoOe IBYX YKCeI» pe-
1I1aeTCs B TPU mIara:

1) sagymaTh nBa 4YuCia;

2) CIOKATD ABa 3aAyMaHHLIX YHCJIA;

3) mony4YeHHYI0 CyMMY PasfieluTh Ha 2.

Ilpumep 2. Sanava «Buectu genbru na cuéT Tesed)oHa» MOAPA3AEIIACT-
Cs Ha CJAeAYIOIUe [Laru:

1) NOROMTH K TEPMUHAJY TI0 OIJIATE MJIATEMKE;

2) BRIOpAaTh omepaTopa CBA3M;

3) BBecTu HOMED TesiepOHA;

4) IpOBepPUTH NPABUJILHOCTE BBEJEHHOTO HOMEPAa;

5) BCTaBUTh JEHEIKHYIO KYHIOPY B KYIIIOPDOIIPUEMHUK;

6) mokaThca COOOMIeHUSA O 3aYNCJICHNN JeHer Ha CUeT,

7) MONyYuTh YeK.

Ilpumep 3. dtansl pemeHus 3anaun « HapucoBaTs BeCEnOro €3KHUKa»
npezcTaRiIeHH rpaduuecKu:

P i, T
A O [/
1 2

1) 2) 3) 4)

HaxoxpneHue cpenHero apudmeruyeckoro, BHeCEHUe AeHer Ha TeJie-
(OHHBII CUET W PHCOBAHUE €3Ka — Ha MepPBBIN B3IJISAJ COBEPIIEeHHO Pas-
HEIe TIporecchl. Ho y HUX eCTh 06IIas yepTa: Kasabli U3 3THX IPOIeCCOB
ONUCHIBACTCS IOCIENOBATEIBHOCTIMU KPAaTKUX YKA3aHU, TOYHOE CJIeJ0-
BaHKE KOTOPHIM ITO3BOJIAET MOJIYYUTE TPeOyeMEIil pesyabrar. Ilocienora-
TEJBHOCTH YKa3aHWIl, NPUBEJEHHbIe B npuMepax 1-3, ABASAIOTCA aJro-
PUTMaMH PellleHNA COOTBETCTBYIOLIUX 3aJau. VICnoMHUTEeNb 3THX aJro-
PHUTMOB — YEJIOBEK.

ANropuT™M MOXKET IPEACTABIIATE COGOH OIIHUCAHHE HEKOTOPOH MOoCIeno-
BaTeJLHOCTH BBIYMCJIEHUI (DpuMep 1) MM OIaroB HEMaTEMATHUYECKOTO
xapakTepa (npumeps! 2—3). Ho B nobom ciyuae 1iepes ero paspaboTKoi
JOJIPKHEL OBITH YETKO ONpelesieHbl HAYANbHBIE YCIIOBUA (MCXOIHBIC NaH-
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HBbI€) U TO, YTO MNPENCTOUT MOJAYUYUTH (pe3ynbTar). Mo)XHO cKasaTh, YTO
aJIrOPMTM — 3TO OIIMCAHME II0CJIEeNOBATEJIBFHOCTY LIATOB B PEIlIeHHUH 3aJa-
UM, IPHUBOASAINHNX OT HCXOAHBIX JAHHBIX K TPEOYEMOMY pPe3yJIbTaTy.

B o6mem Buzie cxemy paboThI aIrOpuTMa MOXKHO IPEACTABHTH CIIeAYIO-
M obpasom (puc. 3.1):

o Yo (o]

Puc. 3.1. O61asn cxema paboThL ANrapuT™Ma

A.TII"OpHTMaMI/I ABJAITCA H3y4Ya€eMble B IIKOJI€ IIpaBHJia CJOXXEHHA,
BBIYMTAHUA, YMHOXEHHA N JeJIeHHA 4YHCeJI, 'paMMaTH4YeCKHe IIpaBuJa,
npaBnujia reOMeTpHYECKUX IIOC'TpOGHHI‘/JI AT. AO.

AHnMauun «<PaboTta ¢ anroputMom», «<Hanbonbwmin 0bLwmin genvrens», «Han-
MeHblwee obuiee kpatHoe» (http://school-collection.edu.ru/) nomoryT Bam
BCMNOMHUTb HEKOTOPLIE anropUTMbl, U3YHEHHBLIE HA YPOKAaX PYCCKOro A3blka v Ma-
TEMATUKN.

IIpumep 4. HeKoTOPBIY aJIrOPUTM IPUBOAUAT K TOMY, YTO U3 OJHOH 1€~
MOYKHY CHMBOJIOB MOJIyYa€TCs HOBAs EH0YKAa CIIeNYyIOI[UM 00pa3om:

1. Buiuucasercsa AiauHa (B CHMBOJIAX ) UCXOLHOM MEINOYKH CHMBOJIOB.

2. Ecnu nquHa MCXOOHOR LENOYKH HEUYETHA, TO K HCXO/[HOH IelloUuKe
CcIIpaBa NpUITHCHIBAeTCs Nudpa 1, vHaUe MenouxKa He USMEeHsIeTCH.

3. CUMBOJIBI ITOTIAPHO MEHSAIOTCSA MecTaMu (IepBBIH — CO BTOPHIM, Tpe-
TUU — C YeTBEPTHIM, OATHIN — C LIECTHIM K T. J).

4. CrnpaBa K NOJIy4eHHOU IeII0YKe MpuIuckiBaeTcs udpa 2.

IMonyyuBmasicas TaKuM 06pa3oM IHelovYKa ABJISETCHA pesyJbTaTOM pa-
OOTEI AJITOPUTMA.

Tak, ecnu ucxoHo# ObLIa enouxka A#B, To pesyabTaToM paboTeI aji-
roputMa Oyzaer menouka #A1B2, a ecsu ucxomHOW uenoukoir 6wLIa
ABB@, To peayiapTaToM paGoThI AITOpUTMa 6yaer menouka BA@B2.

3.1.2. Ucnonuntens anropmuTma

KasgpIil aropyuT™ nmpegHasHayeH 4Jd OTIPeNeIEHHOTO UCTIOTHUTEIIHA.

Mcnonuurens — 370 HEKOTOPLIA OOBLEKT (YeNoBeK, XNBOTHOE, TeXHNYeckoe
YCTPOWCTBO), CrIOCOOHbIM BbIMONHATEL OMpeaenéHHblin Habop KomMaHA.




ANropmuTmbl U NCNONHUTENN

Paznmuuaior dopMasbHBEIX M HeGOpMAaJbHBIX HCIOJHHUTENEH. Dop-
MaJIbHBIA MCIONHUTEb OOHY U TY K€ KOMaHAY BCErAa BHIIIOJHAET OJUHA-
KoBo. He(hopMaibHBIHM MCIIOTHUTENb MOYKET BEIMOJAHATE KOMaHAY NO-pas3-
HOMY.

Paccmorpum Gosee moapo6HO MHOMKECTBO (POPMAaIbHBIX HCIIOJIHHUTE-
Jgei. PopMasbHBIe KUCIOJHUTENX HEOOBIYaiiHO pas3HOO0OpasHbI, HO AIA
KaXJI0r0 M3 HUX MOYKHO YKas3aTh CIIEAYIOIIHE XapaKTePUCTUKHA: KPYT pe-
IIaeMbIX 3a7a4 (Ha3HAYEHHe), Cpelly, CUCTeMy KOMaH/ H peXXuM paboThl.

Kpyr pemaemsix 3agay. KasxIblii UCIIOJIHUTENL CO31aéTCA NSl perie-
HUA HEKOTOPOro Kpyra 3asad — IIOCTPOEHHUS I[eI0YeK CUMBOJIOB, BBIIIOJI-
HEHU S BbIYUCJIEHWIT, TOCTPOEHUS PUCYHKOB Ha MJIOCKOCTH T. 1.

Cpena ucnonuurensa. 06,1acTh, OOCTAHOBKY, VCJIOBUS, B KOTOPBIX Aeii-
CTBYET UCIOJHUTENb, IPUHATO HA3BIBATH CPEOH JAaHHOIO UCHOJHUTENS.
Hexonubie nanubie ¥ pesyIbTAThL JHOOOro ajropurMa BCerga IIpuHaje-
2KaT cpe/ie TOro UCIIOJIHUTEIs, A1 KOTOPOTO NPpeJHa3HAYEeH aJITOPUTM.

Cucrema Komaug ucnojHuTeN dA. Ilpeanncanue HCIOJHUTENIO O BBI-
TOJTHEHUH OTIEJHHOTO 3aKOHUYEHHOTO MeHMCTBUA HA3EIBAETCH KOMaHIOH.
COBOKYIIHOCTH BCEX KOMAHI, KOTOPbIe MOTYT OBbITH BEIIOJHEHBI HEKOTO-
PBIM HCIOJIHUTENIeM, oOpa3yeT cHCTeMY KOMAaHJ OJAaHHOTO HCIOJHUTEJs
(CKU). AnropuTM COCTaBJISETCA C YUETOM BO3MOKHOCTEH KOHKDETHOI'O
UCIIOJITHUTEJSI, MHAYEe MOBOPA, B CUCTEME KOMAH/ UCIIOJIHUTENHA, KOTOPHIH
OyAeT ero BBIITOJIHATD.

PexuMbl paGOTHI HCHOJHHMTENS. [ GOJLIIMHCTBA WCIIOJIHUTeNeH
IPeAyCMOTDEHBI PeHCUMbL HeNOCPeOCmMEeHH020 YNpasieHusa 1 npozpamm-
HO20 ynpaésenus. B rnepBoM ciiyyae MCHOJHUTENBb OXKHAAET KOMaHJ, OT
YeJJOBEKa U KAXK/AVIO NOCTYIMBIIYIO KOMAHAY HEMeAJIEHHO BBLINOJHAET.
Bo BTOpOM ciiyyae MCIIOJIHUTEJIO CHAYAIA 384A€TCHA IOJIHAs HOCJeloBa-
TeJIPHOCTh KoMaHZ (mporpamMma), a 3aT€M OH BBINIOJIHAET BCE 3TH KOMaH-
Obl B aBTOMaTHYECKOM peXuMe. Psan ucnosHUTENIeH paboTaer TOJBKO B
OJHOM 13 Ha3BaHHBIX PEXKUMOB.

Paccmorpum npuMepsl HCHIOJTHUTEJIEH.

IIpumep 5. Ucnonaurens Yepenamka nmepeMeniaercss Ha
dKpaHe KOMIIBIOTEPA, OCTABJAA cJiel B BuAe sunuu. Cucrema
KoMaH Yepernamiky COCTOUT U3 IBYX KOMaHJ:

Briepén n (Tme n — Iejioe YKMCJI0) — BBLI3BIBAET IIE€PEABH-
Kenue Yepenaurky Ha n IIIAroB B HANIPABJIEHUH OBUXKEHUSA —
B TOM HaIpPaBJIEHUHU, KyJa Pa3BEPHYTHI €€ I'0JIOBA U KOPIYC;

Hampaso m (rge m — 1eJioe 4MCJI0O) — BEI3SBIBAET M3MeHe-
HU€ HaIpaBJIeHUA ABH KEHWA ‘lepelallKy Ha m I'PagycoB O
YacOROM CTpeJIKe.




Masa 3. OCHOBbLI anropmMTMusayum

3anuck lloBTopu k [<Komanmal> <KomanmaZ> .. <Komanpman>]
03HAYaeT, UYTO MOCHeI0BATEILHOCTE KOMAH B CKOOKAaX MOBTOPUTCA K pas.

@ Mopymaiite, kakas durypa nosByMTCs Ha 3KpaHe Nocsie BbiNoSIHEHWs Yepe-
naLliKon cnenyowero aniropuTma.

loeTopn 12 [Hamparo 45 Bnepén 20 Hanparo 451}

Ilpumep 6. Cucrema KOMaH HCIOJIHUTENH BHIYMCIUTENH COCTOUT U3
OBYX KOMaH]I, KOTOPBIM ITPUCBOEHBI HOMepa:

1— BeuTuy 1
2 — ymHOXEL Ha 3

l'IepBaﬂ 13 HUX YMEHBIIaeT YMCJIO Ha 1, BTOpasa yBeJIMUKBaeT 4YUCJIO B
3 pasa. HpI/I 3aIliCH aJITOPHUTMOB AJIA KPATKOCTH YKa3bIBAIOTCH JIUIIIL HO™

Mepa kKomaHa. Hanpumep, anroputm 21212 o3HaYaeT CJIeIYIONYIO TTOCTe-
JAOBaTEJBHOCTHL KOMaHA:

YMHOXE Ha 3
BEUTY 1
YMHOXE Ha 3
BBIUTK 1
YMHOXE Ha 3

C noMmolnbIo 3TOrO ajXropuTMa uuciao 1 OyzerT npeoOpasoBaHo B 15:
(1-3-1)-3-1)-3=15.

/ IIpumep 7. Vicnonuurens PoOoT gelicTByeT Ha KJIETUATOM I[IOJIE, MEMK-

. Oy COCEAHNMHU KJIETKAMH KOTOPOrO MOI'YT CTOATE CTEeHbI. PoGOT nmepeaBu-
raeTcs I10 KJIETKAM IOJSA M MOXKEeT BBIIIOJIHATE CJIeAYIOIIe KOMaHIbl, KO-
TOPHIM IIPHCBOEHBI HOMEpAa:

1 — Beepx P
2 — Buus
3 — Brnpaso

4 — Bnero

ITpu BoimoHeHN Y Ka 01 Takoil komaHabl PofoT nepemeriiaeTcsi B cO-
CeHIOI KJIETKY B YKas3aHHOM HampasJienuu. Ecyik e B 9TOM HalpagJie-
HHUU MeXAy KJIeTKaMU CTOUT cTeHa, To Pobor paspyiaerca. YTo mpowu-
goifgér ¢ PoGoTom, eci OH BBIIONHUT [OCIEAOBATEIILHOCTHL KOMAaHJ




AnroputmMmsbl M CNONHUTENU [E
s
32323 (3mech u@MPLI 0603HAYAIOT HOMEpPa KOMaHA), HAuaB ABUKEHUEe U3
kneTkn A? Kakyro nmocienoBaresibHOCTh KOMAaH/ cleAyeT BBIIOJIHUATEL Po-
60Ty, 4TOOBI IIEPEMECTUTLCA U3 KJICTKH A B KJIeTKy B, He paspyLUNBIIUCH
OT BCTpEYH CO cTeHaMu?

ITpu paspaborke anropurma:

1) BEImEISAIOTCA (DUTYPHUPYIOINUE B 3a4a4e 00LeKThI, YCTAHABIHBAIOTCS
CBOHCTBA O0'LEKTOB, OTHOIIEHNS MEMXAY OOBEKTaMI U BO3MOXKHBIE
JefCTBUA ¢ O0bEKTAMU;

2) onpeensIloTCa NCXOAHbIE NaHHbIe U TpeOyeMbIi pe3yabTaT;

3) ompenessieTcs MOCIeN0BATEJILHOCTE NeCTBUII UCIIONMHUTENA, obec-
IeYynBamIias Iepexo/] OT UCXOAHBIX IaHHBIX K Pe3yJIbTaTy;

4) nocreg0BaTeNbLHOCTE ACHCTBUH 3alUCHIBACTCA C TOMONIIBI0 KOMAaHM,
BXOZIAINX B CUCTEMY KOMAaH/I UCIIOJTHHUTEIA.

MokHO cKas3aTh, UTO aJTOPUTM — MOJEb AeATeIbHOCTH UCIOJHUTE-

JISI AJITOPUTMOB.

3.1.3. CeoicTBa anropurma

He n06as uHCTPYKLUA, IIOCJEJ0BATEIbHOCTD NPEAIKCAHMI WIH IJIaH
JeHCTBHII MOXKeT CcYHTaThCA ajropurMoM. KasKAblil ajropuTMm o0sasa-
TeJIbHO 00JIaZiaeT CIeAYIOLINMY CBONCTBAMU: JUCKPETHOCTE, HOHATHOCTD,
OIIPEIeJIEHHOCTE, Pe3yJILTAaTUBHOCTL U MACCOBOCTh.

CBOMCTBO AMCKPETHOCTH O3HAYAET, UTO IIyTh PEIIEHusA 3ajadd pas-
JeJIEH Ha OTAeJbHbIe Iarm (geidctBus). Kammomy AeiicTBHIO COOTBET-
cTByeT npeanucaHue (komanzga). ToabKO BBLIIIOJIHUB OOHY KOMAaHY, HUC-
TIOJITHUTEJIb MOKET NPUCTYHUTH K BBIIIOJHEHHIO CledyIolneil KOMaHIbl.

CBOJCTBO MOHATHOCTH 03HAYAET, YTO AJTOPHUTM COCTOUT TOJLKO U3 KO-
MaH[[, BXOASAIHX B CHUCTEMY KOMAaHJ MCIIOJHHTeJs, T. €. U3 TAKHX KO-
MaH/], KOTOpble UCHOJIHUTENb MOYKEeT BOCIPUHSATH U 110 KOTOPBIM MOJYKET
BBITOJTHUTH TpebyeMeble IeiiCTBUSA.

CBoO¥CTBO ONpenenéHHOCTH 03HAYAET, UTO B aJTOPUTMe HET KOMAaHI,
CMBICJI KOTOPBIX MOXKeT OBITh MCTOJIKOBAH UCHOJHUTEIEM HEeOJHO3HAUHO;
HeJONMYyCTUMBI CUTYAIlUU, KOT/Ia ITOCJe BBITIOJHeHUSI OUepPeHON KOMAaH Ikl
UCIOJHHUTENI0 HEesCHO, KAKYI0 KOMAHAY BLINOJIHATH Ha CJEAYIOLIEM
mare.

CBOWCTEO Pe3ylIbTATMBHOCTHM O3HAUAET, UTO AJTOPUTM JOJIMKEH obec-
neYynBaTh BO3MOYKHOCTEL IIOJIVUEHHsI PE3yJIbTaTa I0oCJie KOHEYHOro, BO3-
MO HO, OU€Hb OOJIBIIIOrO, yucia maros. IIpy 9ToM pe3yabTaToM CIHTAET-
CcA He TOJIBKO O0YCJIOBJIEHHBIN IIOCTAHOBKOM 3a/la4M OTBET, HO M BEIBOJ O
HEBO3MOXXHOCTH ITPONOJIKEHHUA II0 KAaKOM-THOO MPUYWHE PeIleHHs JaH-
HOM 3aa4H.

; 1
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CBOMCTBO MAaCCOBOCTH O3HAUAET, UTO AJNTOPUTM AOJKEH obeclieuuBaTh
BO3MOXKHOCTBH €ro IPHUMEHEHHUs [JIf PelleHud JI00i 3aJadl U3 HEKOTO-
poro kjiacca 3agad. Hanpumep, aaropurMm HaX0AeHUA KOpHeH KBagpaT-
HOI'O ypaBHEHUA LOJIKEH ObITh IPUMEHHUM K JI000MY KBaJPATHOMY ypaB-
HEeHMIO, aJITOPUTM Hepexofa YJIHILl JOJIKeH ObITh IIPUMEHHM B JIIOOOM
MeCTe YJIUIBI, aJITOPUTM IPUTOTOBJIEHUS JIEKAPCTBA JOJIXKEH OBITH TIPH-
MEHUM [JIs1 HPUTOTOBJIEHUS JTI0OOT0O €r0 KOJIMYECTBa U T. 1.

ITpumep 8. PaccMoTpuM OAMH N3 METOAOB HAXOMAEHUS BCEX MPOCTHIX
YuceJI, He NPEeBBIIIANIINX 1. ITOT METOJ Ha3bIBAETCHA <«pelIieTo JpaTo-
cdheHa», IO UMEHU NPEAJIOMKUBIIIErO €ro APDeBHErPEUECKOro YYEHOTo Jpa-
Toc(eHa.

JJ1s1 Hax 0 IeHU S BCeX IIPOCTHIX YHICeJI, He GOIBIITUX 3aJaHHOTO YHCAa 11,
ciienys Metony dparocheHa, HYKHO BBIIIOJIHUTE CIEAYIOIIME IIIaru:

1) BeInMCaTh NOAPAL Bee 1eible yuchaa ot 2 o n (2, 3, 4, ..., n);

2) 3aKJIIOYUTH B PAMKY 2 — MepPBOE IIPOCTOE YHUCJIIO;

3) BEHIUEDKHYTH U3 COUCKA BCE UNCHA, JeliAl{necsa Ha TocaefHee Hail-

JE€HHOEe IIPOCTOe YHCJIO;

4) HaliTu mepBOe HEOTMEYEHHOE UHMCJIO (OTMEUEeHHbIE YMCa — 3a4EpK-
HYTBIE UHCJIa UJIU YUCJIA, 3aKJIIOUEHHBIE B DAMKY) ¥ 3aKJIIOYNUTE €ro B
paMKy — 910 OyZIeT ouepeHOe IIPOCTOE YK CJIIO;

5) moBTopsaTh HmIaru 3 1 4 10 TexX IIOP, IIOKa He OCTAHEeTCH HeOTMedeH-
HEIX YHCeJ.

Bonee HarnsagHoe npeacTaBneHue 0 METOAE HAXOXAEHUS NPOCTbIX Y1cen Bbl
CMOXEeTe TMNOoNy4uTb C NOMOLLbID aHumauum «Peweto 3OparocdenHa»
(http://school-collection.edu.ru/).

PaccMmoTpeHHas TOCIENOBATENBHOCTE AEHCTBUN ABISETCS AJITOPUT-

MOM, TAK KaK OHA YOBJIETBOPAET CBOMCTBAM:

e NUCKPETHOCTH — IIpPOILlecC HAXOMJEHUs IIPOCTHIX YMCces pa30duT Ha
aru;

e IOHATHOCTH — Ka’kJafd KOMaHJAA INOHATHA YUeHUKY 9 Kjacca, BHIIIOJ-
HAIIEMY 3TOT aJTOPHUTM;

® OIpPefeJIEHHOCTH — KajKJaA KOMaHa TPAKTYeTCs U BBINOJHAETCH UC-
TIOJIHUTEJIEM OJHO3HAYHO; UMEIOTCHA YKa3aHusa 06 0uepETHOCTH BBITION-
HEeHUSA KOMAaHI;

® DPe3yNbTATHUBHOCTH — Yepe3 HEKOTOPOE YHCJIO IIIaroB JOCTHUTAETCS pe-
38yJILTAT;

e MAaCCOBOCTH — ITOCJIEAOBATEJIFHOCTD JEeHCTBUH NIPMMEHUMA JJIA JII0O0T0
HaTypaJILHOIO 7.



ANropnTMsl 1 UICMONTHUTENN

P aACCMOTpPEHHEIE CcBOICTBa aJqropmTMa II03BOJIAKT LAaTh 6oJiee TOYHOE
oripegeJsyieHue ajJropuTrMa.

Anroputm — 370 nNpeaHasHa4YeHHoe a1 KOHKPEeTHOr0 NCNOoSTHUTENs onuca-
HUE NocnenoBaTeNbHOCTY AEUCTBUM, MPUBOASILLMX OT MCXOOHbLIX OAaHHbIX K
Tpebyemomy pesynetarty, koTopoe obnagaet CROMCTBAMU AUCKPETHOCTH, MO-
HATHOCTW, OMPeAEeNEHHOCTU, PE3YNLTATUBHOCTU U MAaCCOBOCTU.

3.1.4. BOo3MOXHOCTbL aBTOMATU3aALUMN OEeATENIbLHOCTU
YyenoBeka

PaszpaboTka alropurmMa — KakK [IPaBUiO, TPYLOEMKas 3ajada, Tpedy-
IOINAas OT YeJOBEKAa INIyOOKHX 3HAHWK, M300peTaTeJbHOCTH M 6OJBIIMX
BPEMEHHbIX 3aTpar.

Pertenue s3ajayu 1o TOTOBOMY aJIFOPHUTMY TpefyeT OT MCHOJIHHUTENS
TOJIBKO CTPOT'OTO CJIEIOBAHUS 3aJaHHBIM IIDEeJITCaHNAM.

Ilpumep 9. V3 xyuku, comeprxatieit moboe, Gosblnee TPEX, KOJIUYECT-
BO KaKHX-JI100 IIpeiMeTOB, JBOE UIPAIOLIKUX IT0 o4epeny 6epyT Mo OGHOMY
HJIH II0 [Ba IIpegMeTa. BBIMrpLIBAET TOT, KTO CBOMM OUepefHBLIM XOJO0M
CMOKeT 3a0paTh BCe OCTaBIINECH ITPegMeThI.

PaccMoTpuM alropuTM, Cleays KOTOPOMY NEPBBIA UIDOK HaBepPHAKA
obecrieuuT cebe BLIMI'DBIMI.

1. Ecain uncsio mpegMeToB B Ky4Ke KpaTHO 3, TO YCTYIHUTh X0 IIPOTHUB-

HHUKY, UHa4Ye HAUMHATH UTPY.

2. CBouM OYepeJHBIM XO[OM KaKIbIA pas JOIOJJHATE UHCJIO IpeaMe-
TOB, B3ATBHIX COINEPHHUKOM, N0 3 (UMCIO OCTABIIMXCH IIPpeAMeTOB
JOJI3HO OBITH KPATHO 3).

VicnmonHuTEIHF MOXKET He BHUKATH B CMBICJI TOT'O, YTO OH JeJlaeT, U He
paccy»XnaTh, II04eMy OH IOCTYIIaeT TaK, a He MHade, TO eCTh OH MOXKET fe-
iictBoBaTh (opMasibHO. CIIOCOOHOCTH HUCHOJHUTENA OeiicTBOBATL (hop-
MaJIbHO of0eclieunBaeT BO3MOXKHOCTH aBTOMATU3allMH JeATEeJIbHOCTH Ye-
aoBeKa. [[na aToro:

1) mporlecc penieHus 3a7a4u HPEACTaBJIAETCA B BHAe IIOCJIEIOBATEIb-

HOCTH IPOCTENINUX OTlepanmii;

2) cosyaeTcs MalnvHa (aBTOMAaTHUYECKOE YCTPOMCTBO), criocoOHas BBI-
MOJIHATH 3TH Ollepali B IIOCHEI0BAaTEIbHOCTH, 3aJaHHOM B ajro-
pUTME;

3) uesioBeK OCBOGOKAAETCA OT PYTUHHOI [esITeJIbHOCTH, BEITIOJIHEHNE
aJIropUTMa NOPYUYAETCA AaBTOMaTUYECKOMY YCTPOMCTBY.
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CAMOE NMABHOE

HcnosiHuTeIh — HEKOTOPBII 00BEKT (4eIOBEeK, }KHBOTHOC, TEXHHYEC-
KOe YCTPOWCTBO), CTIOCOOHEIH BBRIMOJHATH ONpeAeIEHHBI HA0OOp KOMaH[.
PopMaNbHBIH WCIIOMTHUTENH OMHY U Ty YX€ KOMaHIY Bcerja BBINOJHSET
onmHakoBO. st Kakaoro opMaibHOTO UCTIOJTHUTEIST MOMHO YKas3aTh:
KDYT pelllaeMbIX 3aJIalu, Cpely, CHCTEMY KOMaHI ¥ PeXXUM pabOTHI.

AJroput™M — mpe/HA3HAUYEHHOE NJIsi KOHKPETHOr'O UCIOMHUTENs1 OIU-
caHue IOCJIeOBATeTbHOCTH JeHCTBUM, NPUBOAAINUX OT HMCXOJHBIX JaH-
HBIX K TpebyeMoMy pe3ysbTaTy, KOTOpOe 061aaeT CBOHCTBAMM JUCKPET-
HOCTH, IOHATHOCTH, OIIPEIeIEHHOCTY, PE3YILTATUBHOCTH ¥ MACCOBOCTH.

CrocoOHOCTL WCHOJMHUTENS AeHcTBOBATH (OPMAJBHO 00ecIriedyuBaeT
BOSMOJKHOCTDH aBTOMAaTHU3AINH IeSTeJILHOCTH YeJIOBEKa.

Bonpochbl v 3agaHua

1. Yo Ha3bIBAOT AJITOPUTMOM ?
. ITopGepuTe CHHOHUMBI K CJIOBY «IIPEeAIMUCAHIE» .

2
3. IIpuBeauTe IpUMephI AJITOPUTMOB, U3yUYaeMbIX BAMH B IITKOTE.
4. K10 MoxkeT OLIThL HCIIOJIHUTEIeM aJiropuTma?

5

. Ilpurenure npumep QopMaibHOro ucioiaauTead. IlpuBeuTe Npu-
Mep, KOrJa YeJIOBEK BBICTYIIaeT B POy (DOPMAaJIbHOIO MCIIOJTHUTEJIH.

6. Kakue KoMaHAB NOJIKHBI OBITH Y poDOTA, BBIIOJIHAMNIETO (DYyHK-
IIMH: a) Kaccupa B Mara3uHe; 0) ABOPHIKA; B) OXpaHHUKAa?

7. Ot uero 3aBUCHUT KPYT PEIIaeMbIX 3a/a4 UCTIOTHUTENIA « KOMIIBIOTED» ?

8. PaccmoTpuTe B KauecTBe UCIOJIHUTEJISA TEKCTOBHIH IIPOIECCOp, MMe-
IONIUHACS Ha BallleM KoMmbioTepe. OxapaKkTepusayiTe Kpyr pelnae-
MBIX 3THM HUCIIOJTHUTEJIEM 3a/1a4 U €T0 Cpeay.

9. Yro TaKkoe KOMaH/a, CHCTEMA KOMAHJ UCIIOJTHUTEIN?
10. ITepeuucsinTe OCHORHKIE CBOMCTBA AJITOPUTMA.

11. K yemy MOKeT IpHUBCCTH OTCYTCTBHE KaKOT0-JIu00 CBOIMCTBA Y aJro-
putMma? IIpuBeguTe npuMepEHI.

12. B uém Ba’KHOCTH BO3MOXKHOCTHU (DOPMAaJIBHOTO HUCIIOJIHEHMSA aJjro-
purMma?

13. ITocienoBaTeIbHOCTH YHCEJ CTPOUTCS I10 CAEAYIOIEeMY aJrOPUTMY:
[epBbIe Ba YHUCJA TTOCIeJ0BaTeTbHOCTH MPUHUMAIOTCS PABHBIMH 1;
Ka)KJ0€e CJieyIoNiee YKUCJIO [I0CJIeJ0BATeIbHOCTH IIPUHIMAETCs paB-



14.

15.

16.

17.

18.

19.

ANropuTMbl U UCMNONTHUTENN

HBIM CyMMe€ ABYX HpPeAbIAYINUX yuces. 3anumrute 10 mepBbrx 4ie-
HOB 3TOH IOCIEeJOBATEIBHOCTH .

HexoTopsIit alropuT™ MOJYy4YaeT U3 OJHOM LENOUYKK CUMBOJIOB HO-
BYIO LIeNIOYKY caenyolumM oopasom. CHaualia 3anuchIBaeTCAa UCXO-
Hasd UeroykKa CUMBOJIOB, ITOCJTE Hee 3alHChIBAETCA HCXOTHAA [eNnoYy-
Ka CHMBOJIOB B 00OpaTHOM TOpsA[Ke, 3aTeM 3alucbkiBaeTcs OyKBa,
CJIEYIONIAaA B PYCCKOM andaBuTe 3a TOM OYKBOM, KOTOPAas B UCXOM-
HOM IIeTIOYKe cTOosAJIa Ha IMocJeHeM mecTe. Keiu B MCXOJHOM enoy-
Ke Ha IocJieqHeM MecTe cTouT OykBa {1, TO B KauyecTBe CleayIONeH
OyxBBI 3anuceiBaeTcsa 6yksa A. IlonyuyunBiasics 1eroyKa siBJAsieTCs
pe3yabTaToM paboThl anropuTma. Hanpumep, eciau HCXOJHAS Iie-
IIOYKa CUMBOJIOB Oblia [JOM, TO pe3ynbTaToM paboOTHI aJaTropUTMAa
oyzner renouka [IOMMO/IH. [Tana nenouka cumBoyoB KOM. CKoJib-
kK0 6yKB O OyzeT B 1[EMIOYKe CUMBOJIOB, KOTOPasd MHOJYYUTCH, €CIAU
IIPUMEHUTH aJITOPUTM K NAHHOU LEeNOoYKe, a 3aTeM eIé pa3 mpume-
HUTH QJITOPUTM K Pe3yabTaTy €ro padborsi?

Haiinure B cern UuTepHeT aHUMAIUIO IIAr0B aaropurma Jparocde-
Ha. C momouiso anropurMa dpatocdheHa HaUAHUTE BCE IIPOCThIE YHC-
Ja, He npeBeimamnme 50.

Yro 6yager pe3yabTaToM HCIOJHEeHUs Uepenmamikon (cM. mpumMep 5)
anropurma?

NoBTopu 8 [Hanpaeo 45 Brnepén 45]

SanuiuTe aaropUTM AJIS UCHOIHUTEeNsT Beraucaurens (npumep 6),
comeprkanuii He 6oyee 5 KoMaH/:

a) moJiyueHus U3 yucyaa 3 uncaa 16;

0) nonyuyenusa us yucyaa 1 yuciua 25.

CucreMa KoMaH MCHOJHUTENA KOHCTPYKTOP COCTOUT U3 ABYX KO-
MaHJ, KOTOPBIM IIPUCBOEHEI HOMEpA:

1 — npunucare 2

2 — pasmenuTs Ha 2

ITo mepBoil M3 HMX K UHMCJY INPUINCBIBAETCA cIpaBa 2, IO BTOPOH
yncJo zieantea Ha 2. Kak Oyzer npeobpasoBaHo Yymciio 8, ecjia uUc-
nonHUTeNb BeIMONHUT ajgroputm 222127 CocraebTe ajiropurMm B
cHCcTEME KOMAaH/J[ 3TOT0 HUCIIOJHUTENsI, [0 KoTopomy uucao 1 6ymer
npeobpasoBano B yucao 16 (B anropurme JoJxHO 66ITH He Gonee S
KOMAaH[I).

B Kakoil KjeTke NOIKEH HaXOAWTHCA HCHOJHATeN L Pobor (mipm-
Mep 7), YTOORBI I1OCJIe BEIMOJHEHU S aJIropuTMa 3241 B Heé »Ke U Bep-
HYTbCA?

e QO
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§3.2

CnocoObl 3anucu anropnTMos

KaroueBsIe caoBa:
e CJIOBECHOE ONMCAaHUE
e IIOCTPOYHAS 3aIHCh
e OJIOK-cXeMma
® IIIKOJBbHBIA aJITOPUTMHUYECKUH A3BIK

Cy1iecTBYIOT pa3jHYHbIe CIIOCOOBI 3alMCH aJropuTMoB. OCHOBHBIMU
cpeau HUX ABJSIOTCSH:
® CJIOBECHBIE;
e rpaduyecKue;
e Ha aJrOPUTMHYECKHUX A3bIKaX.

TeopeTuyeckmne uccnegoBaHust HaWero CooTeYecTBeHHMKa
Anppesa AHopeesuda Mapkosa (Mnaguwero) (1903—1979), Bbi-
NONHeHHbIE B CepeauHe NpoLsioro Beka, nokasanu, 4To B 0b-
WeM criy4ae anroputMbl OO/MKHbI COAEPXaTb NpeanucaHus
ABYX BUOOB:

1) npegnucaxus, HanpasBneHHbIE Ha HEeNoCpeaCTBEHHOE NMpe-
obpaszoBaHue nHopmaunm (GyHKUMOHANbHBIE ONepaTopbl);

2) npepnucaHus, onpegensaowme ganbHenwee Hanpasne-
HME NerCTBUIA (NOrMyYeckue onepaTopsbl).

MIMeHHO 3Tn onepaTopkl NONOXEeHbl B OCHOBY OOMNbLUMHCTBA
cnoco60oB 3anucy anropuTMOB.

3.2.1. CnoBecHbie cnocobsl 3anucu anropuTmMa

CnoBecHoe omucanue. CaMoil IpoCTO# ABJIAETCS 3aIIMCh aJIropuTMa B
BHJe Hab0opa BEICKa3bIBAHWI Ha OGBIYHOM pasroBOpHOM sa3biKe. CiioBec-



CnocoObbl 3anucu anropuTMos

HOe ONHUCAHNE IMeeT MUHNMYM OIPDAaHHYEHHUN U ABIAETCA HauMeHee (op-
MaJn3oBaHHBEIM. OOHAKO BCe PA3TOBOPHBIE A3LIKH 00/1aa10T HEOAHO3HAY-
HOCTBIO, IOSTOMY MOTYT BOSHUKHYTH PASJUYHBIE TOJKOBAHMUS TEKCTA aJI-
TOpUTMAa, 33AaHHOTrO TaKuM oOpasoM. AJITOpUTM B CJIOBecHOM ¢opme
MOMKeT OKa3aTbCsa OYeHb 00'bEMHBIM U TPYAHBIM IJI5I BOCIIPUATHSA.

IIpumep 1. CiroBecHoe onuvcaHve AJITOPUTMa HAXOMKAECHUA HAUOGOJb-
mero ob1ero aenutens (HOM) napsl uensrx unces (anropurMm EBxinma).

Yro6w! HattTy HOJII nByX unces, COCTaBbTE TAGMHIY U3 ABYX CTOJOIIOB U
Ha30BUTE cTonOnel X u Y. 3anumure nepeoe U3 3aJaHHBIX YKCEeJ B CTOJI-
Ger; X, a Bropoe — B cronber; Y. Ecnu gagHbIe uncia He paBHBI, 3aMEHUTE
Gosblllee N3 HUX HA PE3YJIbTAT BEIYMTAHUA N3 OOJIBIIETr0 YMCjia MEeHbIIIEro.
IlosTopaiiTe Takme 3aMeHbI O TE€X IIOP, IIOKa YHCJa He OKAaXKyTCsA PABHBI-
MH, IIOCJIE Yero YHCJIo M3 cTosbrna X cunTaiTe NCKOMBIM DPE3YJIBTATOM.

IMocTpouHas 3anmcek. ITO 3aIIMCh HA €CTECTBEHHOM A3BIKE, HO ¢ CO0JII0-
JAeHHeM HeKOTODBIX JOIIOJTHATEIbHEIX IPaBHI:
* KaKJoe NpeJNuCAHUE 3aNNChIBACTCS C HOBOW CTPOKM;
* IpeAnKcaHUA (IIATH) aNTOPHUTMAa HYMEPYIOTCH;
® JCNOJIHEHHeE aJITOPUTMA IPOMCXO/TUT B IIOPASKE BO3PACTAHUA HOMEPOB
LIaroB, HAYUHAA ¢ IIEPBOrO (€CJIM HE BCTPEYAETCA HUKAKUX CIEIHaJb-
HBIX YKa3aHWi).
Kpowme c/10B ecTECTBEeHHOro A3hIKA NPEAIHCAHNUA MOTYT COLEePXKATh Ma-
TeMaTUYeCKUe BhIPAMKEHHUA U GOPMYJILI.

IIpumep 2. IlocTpounas sanucs anropurma EBKiamaa.

1. O6o3HauUNUTE ITepBOe U3 3aJaHHEIX Yncea X, BTopoe —Y.

2. Ecnu X =Y, To nepeiitu K 1. 8.

3. Ecimt X > Y, To mepeiiTH K 1. 4, pHaUe nepeidTH K 1. 6.

4. 3amenuts X Ha X - Y.

5. ITepeiiTu K 1. 2.

6. 3amennTs YHaY — X.

7. ITepeiiTu K 1. 2.

8. Cunrars X HCKOMBIM pe3yJibTATOM.

IlocTpounasi 3anuchk aaropuTMa IMMO3BOJISIET HU30eKATL PAAA Heolpe-
Oel€HHOCTei; €€ BocupuATHe He TpebyeT MOMONMHUATEIBHBIX 3HAHHUMA.

BmecTe ¢ TeMm mCnIoNb30BaHME MOCTPOYHON 3alHCH TPEOYET OT YeoBeKa
00JIBLIIOr0 BHUMAHMS.
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3.2.2. Bnok-cxemst

Haunyunieil HarassigHOCTBIO 061ana0T rpaguyecKkue crocoObl 3anucu
aJIrOPUTMOB; caMbIH PACIIPOCTPAHEHHBIHN Cpequ HUX — OJIOK-cXeMma.

Baok-cxema mnpeactaBiaseT coboil rpadUyYecKUil JOKYMEHT, HAOITHUH
IIpeACTABJIEHNE O TOpsAKe paboThl arropuTMa. 3ech NpeAnUCcaHus U30-
6pasKaroTCs C MOMOIIBIO PA3JIUYHBIX M'€OMETPUUECKUX (PUTYD, a TIOCTE0-
BATEJILHOCTh BBIMNOJHEHHUA MIATOB YKAa3biBAETCA C NOMOIILIO JIMHUI, CO-
eAMHAUMX 3Ty Gurypsl. HanpasineHuss TUINI CBASH CJeBa HAIIPABO U
CBEPXY BHU3 CUHUTAIOTCA CTAHJAPTHBIMH, M JIMHUK CBA3K H300paKaioTCs
0e3 CTPeJIOK, B IPOTHUBOIIOJIOMHOM CJIy4ae — CO CTPEeJIKaMH.

PaccmoTpum HeKoOTOpbie€ YCJIOBHBIE 0003HAYEHUS, NPUMEHSEeMble B
OJIOK-cxXemMax.

BrinosiHeHte anroputMa BCerga HauuHaeTcs ¢ OJ0Ka HaUaia M OKaH-
YyBaeTcs IIPH Iepexofe Ha 6JIok KoHIa (puc. 3.2, a). I3 vauansaOro 6so-
Ka BBIXOJUT OJHA JUHUS CBASH; B KOHEUHBIN OJIOK BXOAHUT OJHA JIMHUS
CBSI3H.

BuyTpu 610ka ganubIX (puc. 3.2, 6) NepeyucIsgiOTCA BeJIUUNHBI, 3HA-
YeHUs KOTOPBIX JOJKHBI OBITH BBeZ€HBI (MCXOAHBIe JAHHBIE) M BbIBe-
IeHBI (pe3yJbTAaThl) B JAHHOM MecCTe CXeMbI. B OJI0K JaHHBIX BXOAUT OAHA
JNUHMUSA CBA3H, U U3 OJIOKA MCXOIUT OJHA JTNHUS CBA3HU.

B 650xe 06paboTkn manHBIX (puc. 3.2, 8) COONEPIKUTCS ONMCAHNE TeX
IEeNCTBUIl, KOTODPBHIE MOJYKHBI OBITH BBIMOJHEHBI MDA Iepexofe Ha 3TOT
06JI0K (BBINTOJIHEHHE OIPeIeIéHHOH onepalMy WU TPyNObl OMEeparui,
NPUBOJAIIEee K U3MEHEeHUIO 3HaUeHusA, (hopMbl UTU pasMenteHuss HHGMODP-
marvu). B 610K 00paboTKM JaHHBIX BXOIUT ONHA THUHUAS CBSA3H, U U3 OJI0-
Ka UCXOJUT OIHA JUHUS CBA3HU.

ITpoBepka yciioBUsa N300paskaeTcs ¢ HOMOIILIO OJIOKA NPUHATHS pelle-
HHUs, BHYTPH KOTOPOro 3aluckiBaeTca 3To yciaosue (puc. 3.2, 8). B 6J0K
NPHUHATUS PEHIeHUs BXOIOUT OAHA JIMHUA, & BHIXOLAT ABe JUHHHK, OKOJO
KOTODHIX 3aIIMCEIBAIOTCA Pe3yJIbTaThl MPOBEPKHU YCJIOBUA.

KommenTapun (puc. 3.2, 2) MCHOJIB3YIOTCS IS n00aBJIeHUs TOSICHU-
TeJbLHBIX 3aITUCel, Teallnux 0JI0K-cxeMy Gojiee IOHATHOMH.

a 0 8 z 19,

— —~ 0 <> L

—

Puc. 3.2. O6o3uaueHns HA OIOK-cXxeMax

IIpumep 3. Bamumce anropurMa EBKInga ¢ moMoIbi OJIOK-CXEeMBbI
(

puc. 3.3).
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HMCna Ha BEIMYHUHY MeHbLUero
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Koney,

Pue. 3.3. 3ammce anroprurMa EBKAKAA ¢ TOMOIIBIO BJI0K-CXEMBbI

Cospasue peTanbHOW OJIOK-CXE€MBI CIIOMKHOTO aJropuTMa — TpY-
JoéMKas 3ajada. Kpome Toro, 6/10K-cxeMa, He YMEIAINasacsa Ha OJHOM
CTaHJAPTHOM JIHCTE, TEPSAET CBOE OCHOBHOE NMPEUMYIIECTBO — HATrJsM-

HOCTh. IIpu paspaGoTKe CHOMKHBIX AITOPUTMOB GIOK-CXeMbl YIOOHO HUC-
IIOJB30BaTh B KadyeCTBe CpeJCTBa AJA HATJIAJHOrO IIPelCTaBJIEHUAM pe-
IIIeHu A 3alaYr B O0IIeM BU/IE.

3.2.3. AnropurMmuHeckme a3biku

AsrropuTMHUYecKue A3BIKM — (popMalbHbIE A3bIKU, MTPeaHa3HAYeHHbIE

A7 3anucy anroputMmoB. KaskIpiil U3 HUX XapaKkTepU3yeTes:
e ampaBUTOM — HAOOPOM UCIIOJIB3YEMbBIX CIMBOJIOB;
e CHMHTAKCHCOM — CHCTEeMOM IIPaBMJ, IT0 KOTOPBIM K3 CHMBOJIOB ang)aBu-

Ta 06pa3yIoTCA NPaBUIIbHBIE KOHCTPYKIIUY A3bIKa;

¢ CEeMaHTHUKOH — CHCTEeMOI TpaBWUJI, CTPOrO OMpPEeAeIAOeil CMBICT U
c11ocob yrnoTpebIeHUu A KOHCTPYKITUM A3BIKA.

Knacc anropuTMHYECKHX A3BIKOB 0UeHb IINPOK. IIpu u3ydeHnu Kypca
UHMOPMATHUKH B IIKOJIaX HCIOJIb3YIOTCA Pa3IMYHbIE BEPCHH IIKOJBEHOTO
(y4e6HOro) aIropUTMUUYECKOT0 A3BIKA.

IlIKonpHBIA aJNrOPUTMHUYECKHH A3BIK. 1A 3ammcu ajaropuTMoB HA
IMIKOJIbHOM aJITOPUTMHUYECKOM #A3BIKE HCINOJIL3YETCS HEKOTOPOE OrpaHH-
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YeHHOe YHCJIO CJIOB, CMBICJI M CIIOCO0 yIIOTPeOJIeHua KOTOPhIX 3afaHbl pa3
U HaBCcerga. JTO TaK Ha3bIBaeMble CJIy)KeOHBIe cloBa: anr (aJiropuTMm),
OaHo, Hajo, Hau (Hauaso), xoH (KoHelr), apr (aprymMeHnT), pes (pe3yib-
TaT) 1 gp. IIpu 3ammcu aIropuTMOB B KHHATAX CJyKeOHBIE CI0Ba BHIAEIIA-
OTCA ¥KHAPHBIM MIPUPTOM, B TeTPazgH U Ha JOCKe — HOAYE6PKUBAHUEM.

B obmem Bupe mporpaMMy Ha INKOJBHOM aJITOPMTMUYECKOM $3BIKE
MOSKHO IPEACTaBUTEH TAK:

anr <Has3BaHUEe aJaropmrMa>>
Ha4d

<rnocryieIoBaTEJILHOCTE KOMaHI>
KOH

Ilpumep 4. ANTOPUTM, MOIBOJSIOIIAA M3 OJHOTO COCYa EMKOCTBIO
12 51 OTIUTH MOJIOBUHY, MONB3YSCh ABYMSI ITyCTHIMH COCYLaMU EMKOCTBIO
8ubum.

anr repeyiMBaHns
Hay .
HalOJIHUTL COCYyHd EMKOCTLI 8 J1 M3 cocyma €MKOCTBI 12 JI
HAIOJHUTEL COCyH EMKOCTBI 5 71 M3 cocylna EMKOCTBK 8 J
BBUIMTE BCE M3 cOCyIma EMKOCThK 5 11 B coCyn E€MKOCTb 12 JI
BEUIMTE BCE M3 cOCyIa EMKOCThK 8 I B cocyn EMKOCTBO 5 J1
HEIOJIHUTE COCyl EMKOCTEI 8 J M3 cocyma €MKoCTeo 12 JI
IONXTH M3 COoCyla E€MKOCTBI 8 JI cocyl EMKOCThIO 5 I
BHUIMTE BCE M3 cocylla EMKOCTBI0 5 N B cocyn EMKOCTBI 12 n
KOH

Mo cceinke http://www.niisi.ru/kumir/ Bbl MOXeTe ckadaTb cuctemy KyMwup
(Komnnekt y4ebHblx MMPOB), B KOTOPOW MCMONb3YETCH LLKOMIbHBLIA anropntMu-
Yeckuit A3blK, CO BCTPOEHHbIMU UcnonHutensmm Po6oT, YeptéxHuk, Bogoneit n
apyriuvu. Kymup paboTaer B onepaunoHHbix cuctemax Windows v Linux.

Hasee, roBopsi 00 aIropuTMHUYECKOM SA3LIKE, MBI OyIEM MMeTh B BULY
VMMEHHO HIKOJBbHBIH aJITOPUTMHUYECKHI A3BIK.

CAMOE NMABHOE

CyiiecTBYIOT pasiHYHbIe CIIOCOOBI 3aIllCH AJrOPMTMOB: CJIOBECHOE
OIIHMCaHHue, ITIOCTPOYHAasA 3aliucCh, GJIOE‘CXGMI:-I, HIKOJI!:HI:I;I aJropuTMHuiec-
KU A3bIK 1 Ap. Kaxaplit 13 sTUX criocofoB o6liagaeT CBOMMU JOCTOMH-
cTBAMU 4 HEJOCTATKaMH.



Cnoco0Gbl 3anncu anropuTMoB

Bonpocbi u 3agaHua

KaxoBbI OCHOBHEBIE CIIOCOOBI 3aIIHCH AJITOPUTMOB?

YeM BBIZBAHO CYIIECTBOBAHUE MHOTUX CIIOCOOOB 3alKCH aJITOPUT-
MOB?

HaiiTe cI0BecHOe OmHMCaHWe AJITOPHUTMA CJIOMKEHHs IBYX OOBIKHO-
BEeHHBIX apobeit a/buc/d.

IIpencraBbTe B BUJIE IOCTPOYHON 3aMCH AJITOPUTM PEIIeHUS CAeTY-
ouieit 3anaun: «MmeroTcs yetTsipe ap6y3a pasnuuHoil Maccel. Kak,
MOJIL3YsCh UallleYHBIMU BecaMu 0e3 IUpb, IIyTEM He 0Oojee HATH
B3BEIINBAHUI PACTIOJIOXKHUTD X TT0 BO3PACTaHUIO Beca?».

TIpencraBbTe ¢ MOMOIIBIO GJIOK-CXEMBI aJITOPUTM PEIIEeHHS CIeayIo-
meil Bamaum: «M3 Tpéx MOHeT OMWHAKOBOIO INOCTOMHCTBA OJHA
danpmuBas (6osee nérkasi). Kak eé HaliTH ¢ TOMOIIILIO OJJHOT'O B3BE-
IIIUBAHUS HA YAIIIEUHBIX Becax 0e3 rupb? ».

3anuminTe Ha AJNrOPUTMHUYECKOM S3bIKE AaJlOPUTM IIOCTPOeHHUSA
OKPY»KHOCTH 3aJIJaHHOI'O pajuyca r, IPOXOLAIIE Jyepes 3ajaHHbIe
TOYKU A u B. =

B cpene KyMup sanumiure u BBITIOJHUTE AJIIOPUTM INepeluBaHUK
(npumep 4) s ucnoaauTensa Bomoseii.

@
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§3.3

OObEeKTbl aNropmUTMOB

KarouyeBsIe ciioBa:
e BeJMYUHA
e KOHCTaHTAa
® TIepeMeHHAas!
e TUII _
o UMs
e IIpUCBaWBaHHE
* BBIDAYKEHHE
e Tabiuna

3.3.1. BenuunHbi

AJNropuTMbl OIMCHIBAIOT [IOCTELOBATEIBHOCTD NeMCTBUH, IPOU3BOSH-
MBIX HAJ{ HEKOTOPLIMU O0'BEKTAMU, ONpPEeJeJEéHHBIMU YCJIOBHEM 3aJaduu.
Hanpumep, Ipu pellieHU U 3ajayyl O HAUNCJIEHUU 3apIJiaThl COTPYAHUKAM
MPEeANPUATIA TAKMMU 00'beKTaMM MOTYT OBITH TaGeJIbHBIN HOMEpP COTPYA-
HHUKa, ero paMUuInus, UMs, OTYECTRO, OKJIAJ], OTpaboTaHHOE BpeMs U T. [I.

B wuvHdopmaTuke oTAenbHbI WHPOPMALMOHHBLIA 0BBLEKT (4Mcno, CumMBON,
CTpoka, Tabnuua v ap.) Ha3biBaeTCH BeNUYUHON.

BeJIMunHBI AeJIATCA Ha MOCTOAHHBIE (KOHCTaHTh!) U nepemMeHHble. ITo-
CTOSHHOM (KOHCTAHTOM) HAa3hIBAETCS BeJIMUYMHA, 3HAUeHHe KOTOpoi yka-
3BIBA€TCSA B TEKCTE AJITOPHUTMAa U He MEHSAeTCH B IIpoliecce ero MCIIOJIHe-
Hus. [lepemeHHON Ha3bIBAE€TCA BEJIMUYNHA, 3HAUYCHUE KOTOPOH MeHAETCHA B
npoiiecce MCITOJHEHNUsT anropuTMa. [Ipn MCIOJIHEHUH aJIropyuTMa B Kak-
IBI MOMEHT BpeMEHH NepeMeHHas OObIYHO MMeeT 3HaueHHe, Ha3blBae-
MoOe TeKYIIHM 3HaUeHUEeM.




OGbeKTbl aNrOPUTMOB |-

Ilpumep 1. BesuuwHbl, BbIpa)karolue KOJIMYECTBO IHEH B Hexene,
yCKOpeHUe CBOOOAHOIO MaJeHus, KOJUYECTBO AHEeH B IIepBOM JAeKaje Me-
cAna, ABJSAIOTCA KOHCTAHTAMM. BeJIHYuHBI, BEIpaXKaloliye KOJHUeCTBO
OHEH B Mecslle, ITyJIbC YeJIOBeKa, KOJIMYECTBO JHEH B TpeThell AeKale Me-
cAna, ABIAITCA TepeMeHHBIMH.

B anropuTMax HajJ BeJJUUYMHAMHU BBITIOJTHAOTCS HEKOTOPHIE OIlePaluu.
Hampumep:

e apudmeTHUecKUe omepanuu +, —, ¥ (yMHOXKeHue), / (IereHne);
e OIl€paliuy OTHOIIEHUA <, >, <=, >=, =, ;
e Joruyeckmue onepanuu Y1, 1JIU, HE.

OGBEeKTHI, Ha/i KOTOPBIMY BBINOJIHAOTCSA OIlepaIliy, Ha3bIBAIOTCSA Olle-
pansamu. He BesAKUil 00bEKT MOKET ObITH OlepaHOM [JIs BHIIOJTHEHUSA
m1060ii onepartuu. HanpumMep, TEKCT HC MOIKET OBLITH OO'BEKTOM JJSI BBI-
MOJTHEHUS apu(PMeTHUYEeCKUX OnepaIliii; OTpUIaATeIbHOe YHCIIO He MOXKET
OBITH OIEPAHOM JJIsl H3BJIeUeHUs KBaJPATHOIO KOPHS U T. I.

MHOKeCTBO BeJIUUYNH, 0O0beANHEHHBIX ONpeleJéHHONH COBOKYITHOCTBIO
LONYCTUMBIX ONEepalUi, HAa3bIBAIT BEJINUMHAMHK OIIpe[eJIéHHOrO THIIA.
Ilpu cocTaBiieHUM AJrOPUTMOB KCIOJIB3YIOT BEJIMYKMHBI YHCJIOBOTO (IIeI0-
I'o U BELIECTBEHHOI'0), CUMBOJLHOIO, JIHTE€PHOI'O U JJOTUUEeCKOIQ TUIIOR.

B maTemaTuKe 1 (h)U3UKe ONEPHUPYIOT YHCJIOBBIMYU BeJIJMYMHAMMU — Ha-
TYpaJbHBIMU, [EJILIMHA, JNeHCTBUTETRHBIMU dnucaamu. [Ipu cocTraBieBEun
aJIPOPUTMOB Yalile BCET0 MCIOJIb3YIOT YHCJIOBbIE BEJINYHHBI II€JI0T0 U Be-
[I€CTBEHHOr0! TUIIOB, KOTOPHIE B AJIFOPUTMHYECKOM s3LIKE 0003HAYAIOT-
Cd meJ ¥ Bew, COOTBETCTBEHHO.

B sagauax, BOBHHUKAMOIIUX B IOBCEJHEBHOU JXHU3HHW, BCTPEYAIOTCHA U
HEYHCJIOBbI€ BEIUYMHBI, BHAYEHUSIMHU KOTOPBIX ABJISIIOTCA CHMBOJIBI, CJIO-
Ba, TeKCTHl U Ap. Ilpu cocTaBiIeHUHN a4JIropuTMOB 00paGOTKH TEKCTOBOI
“UHpOpMAaIMH HCHOJIL3YIOT BEJHUYUHLI CHMBOJLHOIO (CMM) U JIHTEePHOI'O
(s1T) TUNOB. SHAYEHUEM CUMBOJIBHOM BEJIMYUHEI ABJISETCA OJAUH CHMBOJI:
pyccKasi WM JaTUHCKaA OykBa, udpa, 3HAK NpeNIUHAHUS MU APYTOi
CUMBOJI. SHAYEHUEM JIUTEPHOUN BEJIMUWHEI ABJIAETCS II0CJEL0BATEILHOCTD
CUMBOJIOB. THOIIa 9Ty MOCIeJ0BATEIHFHOCTh HAZLIBAIOT CTPOKOM WU Ile-
noukoii. JIuTepHble 3HAUYEHUSI B AJTOPUTMe 3aNUCHIBAIOT B KaBBIYKAX,
HanpuMmep: 'anrropurM , JuTepHas BenuumHa , 2011°.

BesiuuuHBI JIOTHYECKOro (JIor) TUIla MOTYT IIPUHHUMATB BCETO [Ba 3HA-
YyeHUs:

e JIA (MCTUHA, TRUE, 1);
e HET (JIOKB, FALSE, 0).

1 - - a2
CrnoBo «BEHeCTBEHHBIHM » MIPUHATO UCIOJIL30BATH BMECTO CJIOBA «I€MCTBUTE/IbHBIH » .




Nnasa 3. OCcHOBbLI anropuTMn3auum

JJIA cCHJIIOK Ha BeJMUYMHBI HCIOJB3YIOT UX HMeHa (HIeHTH(PUKATO-
pe1). M5 BeTHUMHBI MOYKET COCTOATH M3 OJJHOM MU HECKOJbKUX JIATHH-
ckux OYKB, U3 JJaATHHCKUX OyKB M uudp: Al, M, AP.
Pekomenpgyercss BoIOUpATh MHEMOHHWYECKHE MMeHA,
T. €. UMeHa, OTPakarmlllue CyTh OOBEKTOB pelraeMoii
3agayu, Hanpumep SUMMA, PLAN, CENA urT. a.

Ecnm BemMumHy NpeacTaBUTh Kak SIIUK, COLEpPAKH-
MBIM KOTODPOI'O ABJIAETCS HEKOTOPOE 3HAYEHHE, TO UM
BEJIMUUHEI — 3TO APJBIK, HOBEIICHHBIN HA ANNK.

3.3.2. BeipaxeHus

BripamxeHue — A3LIKOBAS KOHCTPYKIIHSA JJIS BEIUHCICHUSA 3HAUEHUS C
TIOMOII[bIO OJHOT'O MJIM HECKOJbKHX OIEPAaH/I0B.

Beipaxxenus coctosaT us onepaHzoB (KOHCTAaHT, IIEPEMEHHBLIX, QYHK-
uii), o0 beJUHEHHBIX 3HAKAMU Oonepanuii. BolpaskeHus 3anichbiBalOTCA B
BHJle JIUHEHHBIX IIOCJI€OBATEJILHOCTE CHUMBOJIOB (63 IOACTPOYHBIX U
HaJICTPOYHBIX CHMMBOJIOB, OOBIKHOBEHHBIX Apo6eil 1 T. A.); 3HAKHU ollepa-
Uil IPOIYCKAaTh HeJb3sa. IIOpSAIOK BBITTOJIHEHUS OIepaIluii orrpeessaer-
cf CKOOKaMH M IPHOPUTETOM (CTAPIIIMHCTBOM) OIlepaliii; Onepamun ogu-
HaKOBOI'O IPUOPUTETA BHINOJIHAIOTCS CieBa HAalpaso.

PasnuuaioT apupMeTHUIECKHE, JOTMUECKHE 1 CTPOKOBBIE BRIDAYKEHN .

ApudmMervuecKre BBIPAKEHMA CIYIKAT AJIf OIpPEAEJeHNUA YHUCIOBOIO
3HaveHusi. Hanmpumep, 2%x+3 — apudMernyecKoe BBIpaKeHHNEe, 3HAYE-
HHe KOTOpOoro npu x = 1 paBHo NIsATH, a Ipu X = —1 — eaunune. Bripaxke-
Hue sqri(x) cayRuT gisi 0603HaYEeHUA OepallU U3BJIEUYEHUS KBaJpPaTHO-
ro KOpHA U3 X (VX).

Jlormyeckue BbIpasKeHHMHA OIIMCHIBAIOT HEKOTODHBIE YCJIOBUSA, KOTODEIE
MOTYT yJOBJIETBOPATLCA WX HE YAOBJIETBOPATLCS. JIorHYeCcKoe BhIpake-
HHE MOXKeT IPpUHHMATh OoAHO Hu3 ABYX sHavenuit — WNCTHHA wumm
JIOBb. Hanpumep, Joruueckoe Beipaxxenue (x > 5) u (x < 10) onpene-
JAeT NPUHALIEXXHOCTh TOUKY X HHTepBay (5; 10):

N 777/7/77//7 7777777/
5 10 X

IIpu x = 6 suauenue aToro BeIpaxkenus — UCTHUHA, a npu x = 12 —
JIOMKD.

CTpoKoBBI€ BBIPAMKEHHS COCTOSAT U3 BEJINYMH (KOHCTAHT, IIePEMEH-
HBIX) CHMBOJIBHOTO M JIMTEPHOT'O THUIIOB, COOTBETCTBYIOIIUX QYHKIUH U
omepaiuii cuemiesus (mpucoeauHenus). Omnepanus cieryieHusi o0o3Ha-
YyaeTcs 3HAKOM «+» U IO3BOJISET COEONUHUTH B OAHY IIOCIEN0BATEJIbHOCTD
HECKOJBKO IOCJIeJ0BATEJbHOCTEH CHMBOJIOB. 3HAYEHHUSMHU CTPOKOBEIX



O0ObeKTbl aNrOpUTMOB

BBIDaKEHN I ABJISIOTCS I0CJIEI0BaTEJILHOCTY CMBOJIOB. Hanpumep, ecin
A ="ToM', TO 3HAUEHUE CTPOKOBOIO BEIpaskeHus 'a’'+A4 ectsb ‘aTom'.

3.3.3. Komanga npuceanBaHus

Sa,lla’l‘b KOHKPETHOEe 3Ha4YeHHe BeJIMYHMHBI MOXHO C IIOMOIIIBIO OIlepa-
IV NIpUCBavBaHKHA, KOTOPAsA 3allMChIBaAeTCH TaK:

<HMMA NepeMeHHOI™> ;= <BbIparkeHune>

3HaK «:=» YHTAETCHA: «[IPUCBOUThL» . Harrpumep, 3anuce A := B + 5 un-
TaeTCA TaK: «I€PeMEHHOH A TNPUCBOUTH 3HAYEHHWEe BbIpaskeHuss B
LIioc 5».

3HaAKU IPHUCBAMBAHUA «:=» 1 PABEHCTBA «=» — PA3HbIE 3HAKU:

e 3HAK «=» 03HAUYAeT PABEHCTBO IBYX BEJIUUYWH, 3aITMCAHHBIX IO 00e CTO-

POHBI OT BTOTO 3HAKA}

® 3HAK «:=» IIPEAIHCHIBAET BHITIOJIHEHUE OIlePALMY IIPUCBAVBAHUS.

Hampumep, 3anuce A := A + 1 BeIpa)kaeT He PaBEeHCTBO 3Ha4YeHUH A 1
A +1, a ykasaHUe yBeJINYUTH 3HAUEHEe [IepeMeHHO A Ha eJUHUILY.

IIpu BBRIONIHEHMU KOMAaHIBl NPHCBAVBAHUA CHAYaJla BBIYUCIAETCA
3HauYeHVe BBIPAXKeHUsdA, CTOALIEro cIpaBa OT 3HaKa, 3aTeM pe3yJbTaT
IIPUCBAUBAaETCsA II€PEMEHHOI, CTOALIEN cJieBa OT 3HakKa «:=». IIpu atom
THUII BRIPAKEHUSA JOJI2KEH OBITH COBMECTHUM C THUIIOM COOTBETCTBYIOIIE IIe-
PeMeHHOH.

CeoiicTBa NIpuCBaMBAHUS:

1) noka mepeMeHHOII He IPHCBOEHO 3HAUEHHE, OHa OCTaeTCsA HeoIpe-

NEeJIEHHO;

2) 3HauyeHue, IIPUCBOEHHOE IIepeMeHHOM, COXpaHsAeTCs B Hell BILIOTH 4O
BEITIOJTHEHU S CJIEYIOINEero IpuCcBauBaHUsA 3TOM IepeMeHHON HOBOTO
BHAYEHUHA;

3) eciu MBI IIpUCBAMBAE€M HEKOTOPOI NepeMEeHHOM ouepelHOe 3HaYe-
HUE, TO MpeAblAyliiee € 3HaUEeHMe TepsieTcsa 6€3BO3BPATHO.

IIpumep 2. CocTaBUM airoputM, B pe3yjabTaTe KOTOPOTO IlepeMeHHbIe
A u B nuTepHOro THNA OOMEHSAIOTCS CBOMMA 3HAUEHUSIMHU.

Peinenue Buzna

A:=B

B:=A
HEeBEPHO, TAK KAK IOCJie BLITIONHEHUA MePBON KOMAaHIbl TPUCBAHBAHUSA
IepBOHAYANBLHOE 3HAYECHUE MepeMeHHoit A OyZeT 6e3BO3BPATHO YTEPSHO.
Bropasi KoMaHAa IPUCBOUT IepeMeHHOIl B TeKkylllee 3Ha4YeHUe IIepeMeH-
Hoit A. B pesynbTaTre 06e epeMeHHbIe ITOJIYUYAT OJHO U TO JKe 3HAYeHNe.

Jlnsa momcKa MpaBHJIBHOTO PELIEHNs BOCMOJIb3yeMca aHanoruei. Ecnu
TpebyeTcsl mepeJuTh MKULKOCTh U3 cocyna 1 B cocyn 2, a u3 cocyza 2 —
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B cocyn 1, To 6e3 MOMOJIHMTENIBLHOrO cocyma 3 3Aechk He 000HTHCH.
AJropuT™M nepejiMBaHUM IIPENCcTaBJIeH HA pUc. 3.4.

Puc. 3.4. AnropuT™ nepesnuBaHUI FULKOCTEH

s pemieEns MCXOZHOM 3aJaduyl BBEIEM IIPOMEXKYTOUHYIO INepeMeH-
uHyo M. AaroputMm oOMeHa 3HAUEHHAMU IIepeMeHHBIX A w B zanuiiem
TaK:

anr ofbMeH 3HadeHuaMu (amuT A, B)

apr A, B

pes A, B
Hay JuT M

M:=A

A:=B

B:=M
KOH

Ecnu A 1 B — 4yucJIoBBIE BEJIHYHHELL, TO OOMEH X 3HAUeHUSAMM MOXKHO
OpTraHU30BaTH U 06€3 MPOMEXKYTOYHOI IepeMeHHO, HallpUMep TaK:

A:=A+B

B:=A-B

A:=A-B




O6beKTbI aNropmMTMOB

3.3.4.TabnuuHble BENM4YUHbI

B npakTHYecKOil NeATEJIbHOCTH UYeJIOBEKA UACTO UCIOJIB3YIOTCS BCe-
BO3MOXKHEIE TAOJMUIIBI. ITO, HAIIPUMED, CIUCOK YUYAIIUXCS B KJIACCHOM
JKypHAaJe, Tabenb ycneBaeMoCTH, TabauIa pe3yiabTaTOB CIIOPTUBHBIX CO-
peBHOBaHMH U T. 1. IIpu s3TOM HaubGosiee YaCTO BCTPEYAIOTCA JUHEHHBIE K
NIPSMOYTOJIbHBIE TAGIUIBI.

JIuneiinasa Tab6auua (oxHOMEpPHBIH MACCHUB) MpeACTaBiAeT cO0O¥ Ha-
60p OJHOTUIIHBIX JAHHBLIX, 3AIMCAHHBLIX B OJIHY CTPOKY WK OJHUH CTOJI-
6er. DyemeHTHI CTPOKHU (cToab1a) Becerga Hymepytoresa. Hanpumep, ¢ mo-
MOIILIO JIMHEHHOH TaOJUIBI MOIYT OBITH IIDECTABIEHBLI NHU HENeJu
(puc. 3.5, @) UK KOIUYECTBO YPOKOB, NPONMYIIIEHHBIX YYEHUKOM B Teye-
HUE 5~ HeBHOU yuebHOM Hegenu (puc. 3.5, 6).

IlonepenbHUK 1 2 3 4 5
Bropuuk Baceukun | 6 I 6 | 1) [ 0 I 0 I
Cpena 6

YeTBepr

ITaTanma
Cy660Ta

Bockpecenbe

N OO W

a

Puc. 3.5. Ilpumeps! JTUHEAHBIX TAOIMLI

IIpamoyrosibHasn Ta0auua (IBYMEPHEI MACCHB) — 3TO YIIOPSOOYEH-
HEBIH HEKOTOPBIM 00pa3omM HabOp CTPOK (CTOJIOIIOB), COOEPYKALIIUX OJUHAKO-
BO€ KOJIMUECTBO 3J1eMeHTOB. CTPOKHU HPAMOYIOJIBHBIX TAOIUI] MMEIOT CBOIO
HYMepaInio, cToJ0Ibl — cBO10. Hanpumep, ¢ IIOMOILBIO TPAMOYTOJTBHOH
TabIUIEI MOYKHO IIPEACTABUTL KOJHMYECTBO YPOKOB, IIPOIYILEHHBIX BCEMU
yuyeHuKamu 9 Kilacca B TeueHne 5-AHEeBHOU yueOHOH Hemesu (puc. 3.6).

1 2 3 4 5

1. Baceukusn 6 6 1 0 0
2. Monos 0 0 0 0 6
3. Panyruna 0 0 1 0 0
19. Yabaumox 0 0 0 0 0

Pue. 3.6. IIpumep npaMoyroibHOH TabIHIbI
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Bcell COBOKYIIHOCTH 3JIEMEHTOB TaGMWYHOW BeNUYWHBI JaETCS OLHO
UMA. DJIEMEHTHI Pa3IUYatoT M0 WX HOMEPAM, Ha3bIBA€MbIM MHJIEKCAaMH.
HHjexe 3alIiChIBAETCA B KBAJAPATHBIX CKOOKaxX cpasy 3a UMeHeM TabIHIbI.

Ec/iy mmepByIO0 U3 PAaCCMOTPEHHBIX HaMu Tabmur (cM. puc. 3.5, a) Ha-
3Bats WEEK, 1o WEEK[1] = 'nonepensuux’, WEEK[6] = 'cy66Gora’.
HazoBéM TpeThio U3 paccMoTperHsix Tabnun LES. Torma LES[1,1] = 6,
LES[2,5]=6, LES[3,4] = 0.

O6pa3Ho JHeHAaA U IPAMOYToJibHaA Ta0IHIbl TIOKa3aHbl HA puc. 3.7.

Puc. 3.7. O6pasHoe npe/cTaBleHUe IMHENHON U IPAMOYTOIHHOM TabIuIy

CAMOE NMABHOE

B nHMopMaTHKe OTHEIbLHBIN MH(MOPMAIHOHHBIN 00BEeKT (IUCI0, CHM-
BOJI, CTPOKA, TabJIMUIA ¥ JIp.) Ha3bIBAETCH BEJIUIHHOM.

BenuuuHBl eIsTCs Ha NMOCTOSIHHBIE (X 3HAUEHUSA YKasbIBaIOTCA B
TeKCTe ajaropydrmMma M He MeHAXWTCHA B IIpoIiecce ero HCHOJ’[HBHHH) n 1mepe-
MeHHBIe (UX 3HAYEHUS MEHSIOTCH B IPOIecce HUCIOJHEHUS AJIOPUTMA).
ITpu cocTaBneHWH AJTOPUTMOB HCIOJIL3YIOT BEIMYUHBI IIEJI0r0, BeIlecT-
BEHHOI'0, JOTHYEeCKOr'0, CHMBOJIBHOTO M JIUTEPHOTO THIIOB.

ILJI.FI CCBIJIOK Ha BeJIMYHKHBI MCIOJIB3YKOT UX HMMeHa (I/IJIEH'I‘I/I(I)PIK&TO'

pol). UMs BeTHYUHBI MOKET COCTOATH U3 ONHOM MM HeCKOJbKUX JIATHH-
CKUX OYKB, U3 IATUHCKUX OYKB 1 1udp.




O6BbeKkTb! anNnropuTMoOB

Tabauna (MaccuB) — HaGOp HEKOTOPOTO YKCJA OAHOTUITHBIX 3JI€MEH-
TOB, KOTOPLIM IIPUCBOEHO ofHO uMs. ITomoxeHnue semenTa B Tabimie ol-
HO3HAYHO ONpEeJeisieTCA ero UHIEKCaMH.

Bonpocsk! 1 3apaHus @
1. Yro Takoe BesuunHA? YeM 0TIMYAIOTCH NOCTOAHHBIE U IIepeMeHHbIE
BEJIMYHMHBI?
2. BesMUMHBI KAKNX THIIOB UCIOJIB3YIOTCHA DY 3AIIMCHA aJITOPUTMOB?
3. YKa)kuTe TUII BEJIUUYHHBI, eciau eé 3HadeHue paBmo: 2010; 14.48;
'IA’; FALSE, —-125; '142"; 1,4 -10%; .123E-2; 'tarTs’.
4. Onpepenure THIBI CJAEAYIOIINX BeJIMUNH:
a) BeC YeJloBeKa; I') mIoiagk GUrypsi;

0) Mmapka aBTOMOOMIISA; ) Ha3BaHME MecsAIla roja;
B) ToJi BALlIero POXKAEHNUA; €) KOJIMYeCTBO MeCT B CAaMOJIETe.

5. IlpuBenuTe o OZHOMY MIPHMEPY AONYCTUMBIX M HEOOIIYCTHMBIX
3HAYEHUH JJIs KaKI0H 13 BeJIMYNH
a) TeMIepaTypa YeJioBeKa;  B) ILJIOLIALb MOCYLAPCTBA;
0) CKOpPOCTh aBTOMAILINHBI; I') Ha3BaHUE JHA HeIeJH.

6. Ilna uyero mpenHasHadyeHa KoMaHza IpucBauBaHua? KaxoBwbl eé
OCHOBHEIE CBOMCTBa?

7. Kakue KomMaH/ bl IPUCBAMBAHUA COCTABJICHEI IPABHJILHO?
a)A:=B
6) A=B
B) A=B+1
r)A+1l:=A

8. ITpugymaiiTe cBOIl anropuTM oOMeHa 3HAUYEHUSIMH YHCJOBLIX IIepe-
MeHHBIX A u B.

9. CKONBKO NPOMEXYTOYHBIX MEPEMEHHBLIX mnoTpebyercsi s TOTO,
4T00BI epeMeHHON A OBLJIO ITPUCBOEHO 3HAUYeHUe IlepeMeHHO# B,
mepeMeHHOI B — 3HaueHUe nepemenHoit C, a nepemeHHou C — 3Ha-
YeHHEe 1epeMeHHOH A? 3anmuImTe COOTBETCTBYIOIIUII aJIrOPUTM Ha
AJITOPUTMHUYECKOM S3BIKE.

10. ITocne BHITTOJTHEHUA KOMaHIbI TPUCBAWBAHUS X:=X+1 3HAUEHUE Iie- o
PEMEHHOH X paBHO 3, a 3HAUYEHWE MepPeMeHHOH y paBHO 5. Uemy
OBLTM PABHBI 3HAYEHUS TIEPEeMEeHHBIX X U I 10 BHITIOJIHEeHUS YKA3aH-
HOH KOMaHIBLI IPUCBAUBAHUA?



11.

12.

13.

14.

15.

16.

Fnaea 3. OcHOBbI anropmrMmunsaunmn

Yro maspiBaioT BeipakeHueM? KaKoBBI OCHOBHLIC HPaBHJIa 3allHCH
BBIPpAMXKeHUH?

IlepeBenmTe 13 THEHON 3aNTMCH B ODIIENPUHATYO!

a)a¥*b/c; r){a+b)/c;
6)a/b*c; s ma+b/c+d;
B)a+b/c; e)(a+d)/(c+d.

BanunuTe HA ANrOPUTMUUECKOM ASBIKE:
a)ax2+bx + c;
2
at
B)v+—;
2

1
B) —(a +b)h;
)2( )
1+x,x,,
b’

m)vJa® +b2.

SannIuuTe JIOrMYeCcKoe BbIPpaKeHHnue, MCTHMHHOE IIPH BBIITOJHEeHHNHU
YKa3aHHOTO YCJIOBHUA U JIOXKHOE B IIPOTHUBHOM CJIy4dae:

r)

a) x npuHAZIEKUuT oTpe3ky [0; 1];

0) x nmesxuT BHe oTpeska [0; 1];

B) KaixJ0e U3 YHUCeT X, i NOJMOKUTENbHO;

r) XxoTd GBI OZHO W3 YHCEJ X, I NOJIOIKNTEIIBHO;

[1) HU OJTHO W3 YUHICE X, I He ABJIACTCH TI0JIOKATETbHBIM,;
€) TOJIBKO OZTHO M3 YHCEeJI X, Y IOJIOMKNTEIIBLHO;

3K) TOUKa ¢ KoopauHatamu (x, y) JIEIKUT B Kpyre pajuyca I’ ¢ 1eHT-
pOM B HavyaJsie KOOP/JAUHAT.

Nzo6pasute B feKapTOBON NPSAMOYTOJBHOM CHCTEMEe KOOPAHHAT 00-
J1acTh, B KOTOPO U TOJBKO B KOTOPOH UCTHHHEI CJIeAYIOIHE JIOTH-
YJeCKHe BBIPAMKEHMA:

a) (x>=-1) m (x<=1) m (y>=—1) n (y<=1)
6) (y>=x) m (y>=-x) m (y<=1)

SanumuTe JOrHYecKoe BbIpasKeHHe, IIPUHHUMAalwIllee 3HaUYeHMe
TRUE, xorga Touka ¢ KOopAMHATAMU (X, ) HPUHAAJIEHKUT 3l TPH-
XOBaHHOH 00JIaCTH.



O6bexTh anropnTmoB KRS

17. 3anuiure KOMaHy NPHUCBAWUBAHUSA, B Pe3yJIbTATE BBHIIIOJIHEHUA KO-
TOPOM JlornuecKad mepemeHHas ( nosyuaer 3HadeHue TRUE, ecau
BBINIOJIHSIETCS YKa3aHHOe yceJsoBue, 1 3Hauenue FALSE B mpoTuBHOM
ciryyae:

a) X — TOJIOMKUTENbHOe UKCJIO;

6) xoTs GBI OMHO U3 UNCceJ X, Y, 2 PABHO HYJIIO;

B) 4YHcJIa X, Y, 2 PABHBI MEXIY cO00MH;

r) ypasaenne ax? + bx + ¢ = 0 UMeeT POBHO OIMH KOPEHb.

18. Kakwue 13 npuBeAE€HHBIX HIKE BEJIMUYNH I1eJIeCO00pa3HO IIPeACTaB-
NATH ¢ TOMOIIBI0 Tabuiy?

BesuiuHbl: CIUCOK YYEHHNKOB KJlacca, pOCT YUIEHHKOB KJlacca, Cpes-
HUH POCT YUYEHMKOB KJIacca, OLeHKa YUeHUKA M0 (PusuKe, CpefHUn
faJsn yyeHUKa 110 (PUBUKE, OLIEHKH YUEHUKOB 32 KOHTDOJIbHYI0 pabo-
Ty 00 MHpOpMaTHKe, AJUHBI CTOPOH TPEYIrOJIbHUKA, AJIVMHBL CTOPOH
HECKOJNIbKHX TPEeyroJbHHKOB, HA3BaHUA JHeH HeOean, Ha3BaHUSA
nHeW Mecsina, UMsI YeJOBEKAa, WUMeHa JeBOYeK, MIomalnb (urypsl,
MEPUMETPHI HECKOJbKUX MPAMOYTOJBHUKOB, caMas X0JIOgHAS TeM-
nmepaTypa Bo3[yXa B sHBape, KOJIMYECTBO eBoYeK B KJlacce, cCAMEIE
JKapKUe AHU JeTa, caMas NOKAJIVBAsA NeKaia UIOHS.




MNnasa 3. OcHOBbI anropuTMuU3ayummn

§3.4

OCHOBHbIE aNropUuTMMYECKNe KOHCTPYKLn

Krouesbie cioBa:
e cJlelOBaHUE
e BeTBJIEHHE
e OBTOpPEHUE
e JIMHENHBbIE aJITOPUTMBI
® pas3BETBIAIOIIHECH aJITOPUTMBI
e NUKJIUYECKHEe AJITOPUTMBI

YeslOBEKY B »KU3HU U IIPAKTUUYECKOH AEATEJIBHOCTH IPUXOLUTCH pe-
IIATh MHOYKECTBO PA3JIMYHBIX 3aad. PeilleHne KaX a0 U3 HUX ONHUCHIBA-
eTCA CBOMM aJIFOPUTMOM, M PasHOOOpasue 3THX aJIFTOPUTMOB OUYEHb BeJIN-
K0. Bmecre ¢ Tem aJia sanpcu JJr000ro ajropurma JOCTATOYHO TPEX OCHOB-
HBIX AQJIOPUTMHUYECKUX KOHCTPYKUHH (CTPYKTYp): cJemoBaHHHA,
BETBJIEHUS], IIOBTOPEHUsI. OTO MOJIOMKEHHWE BLIABUHYJ H JOKasal
9. Hefikerpa B 70-X I'T. IPOILIOTO BEKAa.

3ncrep Bube Leiikctpa (1930-2002) — BbIAAOWMIACH HU-
AepnaHackui y4eHell, naem KOTOporo okasanu OorpoMHoe Bauvsa-
HUE Ha Pa3BNTUE KOMMbIOTERPHOM MHOYCTPUN.

3.4.1. CnepoBaune

Cnepgosanne — anropuTMuYeckass KOHCTPyKUMs, oToBpaxaiouwas ecTecT-
BEHHBIN, NOCNEeA0BaTeNbHLIA NOPSAOK AEUCTBUIA. ANITOPUTMBbI, B KOTOPbIX UC-
NONL3YeTCH TOJSIbKO CTPYKTYpa «CriefoBaHne», Ha3blBaOTCH IMHEMHbLIMKU an-
ropurMmamMu.




OCHOBHbIE aNropUTMMYECKMNE KOHCTPYKLUKN

I'paduueckoe mpeacTaBiieHUe aJTOPUTMUAUYECKOM KOHCTPYKIIUH «CJIe-
JOBaHMWEe» MPUBEJEHO Ha puc. 3.8.

Heiictere 1

|

Heiicteue 1

Pue. 3.8. AnropurMuyeckas KOHCTPYKITUS «CJIEAOBAHUE»

Ilpumep 1. JInHeltHbII AJITOPUTM TPUTIOTOBJIEHUS OTBapa IINIOBHUKA.

CTONOBYIO NOXKY CYLUEHbIX NI0L0B
LUIMNOBHUKA UBMETIbYUTD B CTYTKE

[
3annTtb CTakaHOM KWNAYEHO’ BOAL!
1
Kunsitutb 10 MyH. Ha cnabom orHe
.
Oxnagutek
|

MpouenuTts

O6paTHTe BHUMaHUE, UTO MHOTME U3 MPEeANUCAHIIT TOTO AJTOPUTMAa
MOTyT noTpefoBaTh AETANU3ATUU — IPEACTABICHNS  BUAE HEKOTOPOM
COBOKYITHOCTHU 60Jiee MeJIKUX MPeAIUCAHNA.

IIpumep 2. V ucrionaurtens Po6oT ecTh YeThbIpe K¢ aHABI IepeMelre-
HHuA (BBEepx, BHMU3, BJIEBO U BIIPAE0), IPH BBINOJHEHIHN KaXXI0H U3 HUX
PoboT mepemeljaeTcd Ha OAHY KJETKY B COOTBETCTBYIOIEM HaIlpaBJie-
HHH. I[To KomMaHge 3akpacuTs PoboT saKkpaminsaeT KJIETKY, B KOTOPOI OH
HaxXxoauTcdA. 3anuieM JUHEeWHBINH alropuTM, UCIOJHAA KOTOpeIA PoboT



fFnasa 3. OcHOBbL!I anropuTMu3sauumn

HapHCYeT Ha KJIEeTYAaTOM IT0oJie CIAeNYIoNHil y30op U BEePHETCS B HCXONHOE

MOJIOYKEHUe:
T-—r' anr ysop
Ha4
3aKpacuTb
BIIpaBO
BIIPABO
3aKpacuThb
BHM3
BJIEeBO
3aKpacuThb
BEEPX
BJIEBO
KOH
IIpumep 3. an pparMeHT JINHEHHOTO AJIrOPUTMAa :
X:1=2
o yi=x*x
y:=y*y
X:=y*x
5:=X+y

BLISCHPIM, KakKoe 3HaYeHUe IOJIYUUT IMepeMeHHas § IOoCJie BBIIIOJIHEe-
HuA 3Toro parmenrta ajaropurma. g 3Toro coctaBuM TabJHIly 3HaUe-
HUI ITepeMeHHBIX, 3a0eACTBORAHHBIX B a/ITOPUTME:

Illar Ilepemenubie
aJropurma - y 5
i) 2 = =
2 2 4 —
3 2 16 =
4 32 16 ~
5 32 16 48

CocraBneHHas HAMU TaOIUTIA 3HAYEHUI TTepeMEeHHbBIX MOJIeJIUPYeT pa-
6OTY UCIIOMHUTEIIA STOTO aJITOPUTMA.




OCHOBHbI€ anropuTMmMyYeCckme KOHCTPYKUMn

IIpumep 4. HexoTopbIil MCIIOTHUTEb MOYKET BHITIOTHATEL HAl LeJIbIMU
YHCcJIaMP KPOMe Oomepaluil CII0KEeHUs, BBIUUTAHUA, YMHOMKEHUA U AeJie-
HUS eIé ABe ollepallii: ¢ TIOMOIIBI0 Olepani div BEIYUCIAETCA IIeJioe
YacTHOE, € IIOMOI[BIO OIepau mod — OCTATOK.

Hanpumep, 5 div 2=2,5 mod 2=1,2 div 5=0,2 mod 5= 2.

TTokaxeM, KaK € TOMOIILIO 3TUX ONEPAIUi MOXKHO Deajli30BaTh aJro-
pUTM paboThl KacCHpa, BBIAAIONIETro IIOKYIIaTeJ 0 caavdy (s) HauMeHbIINM
KoynuuectBoM OankuoT 1o 500 (£500), 100 (£100), 50 (B50) u 10 (k10)
pyOneit.

k500:=s div 500
s:=s mod 500
k100:=s div 100
s:=s mod 100
k50:=s div 50
s:=s mod 50
k10:=s div 10

O3HaKOMbTECH C MOAYNEM A8 KONNEKTUBHOM padoThl «JIMHEAHbIE anropuT-
mbl» (http://school-collection.edu.ru/). CoBMECTHO C ToBapuliamu nocrapai-
TE€Cb COCTaBUTbL anropuTMbl A58 MMEIOLWXCA B MOAyNne 3aa4q. npoﬁ,D,MTe TEecTu-
poBaHue.

3.4.2. BerBneuwue

BeTBneHue — anroputMyHeckasn KOHCTPYKLMS, B KOTOPOW B 3aBUCUMOCTH OT
pe3ynkTara NPOBEPKM YC0BUA («aa» UK «<HeT») NPeaycMOTPEH BbIOOP OAHOM
13 ABYX NOCNeaoBaTensHOCTEN AEUCTBNIA (BETBEN). ANrOPUTMbI, B OCHOBE KO-
TOPbIX NEXUT CTPYKTYpa «BETBNEHWE>», HA3bIBAIOT Pa3BeTBNNIOLWMUMUCS.

Biiok-cxema BeTBJIEHUs IpefcTaBiieHa Ha puc. 3.9. Kaxgasa BeTBs MO-
JKeT OBITH J1I000H cTelleHHu Cio:KHocTH (puc. 3.9, a), a MoKeT BOoDIle He
comepsxaTs npegnucanuii (puc. 3.9, 6).

a 6
Oencteus 1 AeiicTteuna 2 HOeicteusa 1 [eincTeus 2

I |

Puc. 3.9. CTpyKTypa «BeTBNEHUe»: a — ToyHas (popMa BeTBIeHUdA; 6 — COKpa-
éaEHas ¢GopMa BETBJIEHH I

8 Mndopmartuka, 9 k. Y. | 1S

Lt




Masa 3. OcHOBBI a’firopuTMmU3aLmm

Ha anropurMuyecKkoM s3bIKe KOMaHga BeTBJIEHUA 3allCbIBaeTCs TaK:

ITonnas ¢popma BeTBIEHU S

ecnmn <yCJIOBue>
TO <OencTeusa 1>
MHade <IeMCTBUS 2>
BCe

IIpumep 5

anr npaeonmcanme udactui HE, HU
Hay
ecnmM JyacTulla 100 yIapeHMeM
TO nucaTb HE
mHade nucatTb HU
BCE
KOH

CoxparniéaHasi (p)0OpMa BETBIEHUA:

ecan <ycJiOBue>
TO <JemcTBua 1>
BCe

IIpumep 6

anr cOOpH Ha NPOTYIIKY
Hayg
ecny Ha yJule LNOXIb
TO B3STb 30HTUK
BCe
KOH

JIJ'[H 3alucu yCJIOBHI?I, II0 KOTOPBIM Pa3BETBJIAETCSA aJITOPUTM, MCIIOJIb-

SYHTCA oniepanmM CpaBHECHN A

A<B — A meuble B;

A<=B — A MeHblIle WJI1 PaBHO B;
A=B — A paBHO B;

A>B — A 6oJgsliue B;

A>=B — A Goablile uiu paBHO B;
A<>B — A He paBHO B.

3aech OyKBbl A ¥ B MOKHO 3aMeHATH Ha JII00bIe TIepeEMEHHbIE, YHCIIa 1
apudmMeruueckue BeIpaykeHusi. [IpuBeséHHbIe ONepanyy CpaBHEHUS J0-
MYCKAIOTCA U J[JIsI CAMBOJILHBIX TIEPEMEHHBIX .

Ipumep 7. Aroput™ BEUMCIeHNs QyHKIMHA f(x) = |x| ama npoussoss-
noro yuciaa x. (Biok-cxema pacnoiosKeHa Ha cJIeAYIOLIeH CTpaHuIe. )

O6paTuTe BHUMaHNe Ha BTOpPO# OJIOK 3TOM OJIOK-cxembl. B HEM mpen-
cTaBJIeHbl IMEeHa U TUILI BeIW4YHH (JaHHBIX), oOpabaThbIiBaeMBIX B aJ/I'o-

puTMme.



OcHOBHbIE aNropUTMUYECKNE KOHCTPYKUUU

CnvcoK AaHHbIX

X, Y—Bew,

YcnoBus, cocroAniye U3 ORHOI OIEpaly CPaBHCHHS, HABLIBAIOTCS
IPOCTBEIMHM. B KadecTBe yCJlOBUM IIPU OPraHU3aIUM BETBJIEHUN MOIKHO
HCIIOJIL30BATE U CocTaBHBIEe yciioBusi. CocTaBHBIE YCIOBHUSA IOJIYYAIOTCS
M3 IIPOCTHIX € TOMOIIBIO JOTHYECKUX CBA3OK and (u), or (mnm), not (He):
and o3HayaeT OJJHOBPEMEHHOE BHIIIOJIHEHUE BCEX YCJIOBUI, OR — BBIIOJI-
HeHwue X0TdA ObI ONHOTIO YCJIOBUS, & Not 03HAUAEeT OTPHIlAHWe YCIOBU, 3a-
IIMCAaHHOTI'O 34 CJIOBOM not.

IIpunmep 8. AnroputMm onpeneneHus MpUHALIEIKHOCTH TouKu X 0Tpes-
Ky [A; B]. Ecnu rouka X NpUHAIJIEIKUT JAHHOMY OTPE3KY, TO BBIBOJUTCS
orser 'MA', B nporusHoM cnyuae — HET'.

g™

——

Ja Het

/7'/ o T
<«"(X>=A) AND (X<=B) =

CyluecTByeT NOCTATOYHO MHOTO CHTYAIUH, B KOTOPBIX IPUXOLUTCS
BHIOMpATH HE U3 ABYX, a U3 TPEX U OoJiee BapuaHTOB. ECTL pasHbIE CIIOCO-
6Bl ITIOCTPOEHUA COOTBETCTBYIOIIUX ANropuTMoE. OAuH U3 HUX — COCTa-
BUTH KOMﬁnnan;mq U3 HECKOJBKUX BeTBJICHUWIA.

— —




MNasa 3. OcHoOBbI anropuTMusaymm

ITpumep 9. AnropuT™, B KOTOPOM IepeMeHHO¥ Y mpucBavBaeTcsa 3Ha-
yeHue OoJsibllieil U3 Tpéx BenuumnH A, Bu C.

Ja @ Het
8,

Her
T
Koncrantet | Ilepevennas
anrli::’l‘:"rma A B C Y RiouaRme
10 | 30 20
1 10
2 30>10(Ha) |
3 30
4 20> 30 (Her) 1
ITpumep 10. AnropuT™ peHieHus JUHEHHOTO ypaBHeHusa ax + b = 0.
|
Cnucok AaHHbIX
a, b, x —sew,

Aa er
/ x=tva F ‘*—
i - ; i NMoboe ;
KopHei HeT S¥cHo

L - |




Ilpumep 11. McnonHuTesrs Po60T M0OKeT BBIIIONHATE TY UJIN UHYIO IO~
CJIeIOBATEJILHOCTE AEHCTBHUI B 3aBUCHUMOCTH OT BHITIOJTHEHHU S CIEAYIOIIHNX

OcHOBHbIE aNrOPUTMUYECKUE KOHCTPYKUMYK |:]

OPOCTBIX YCJIOBUM:

cnpaea CBOOOIHO
cneBa CBOOOIOHO
CcBepxy CBOOOIHO
CHU3yYy CRBOOOIHO
KIJIeTKa 4ucCcTas

Takxe PoboT MOXET AeicTBOBaTh B 3aBUCUMOCTU OT BbINOHEHUA COCTaBHbIX
ycnoeuii. Mogymarite, B Kakyto KNeTky nepemecturcs Po6OT nNpu BhiMOAHEHWN

cnenyowero pparMeHTa anropuTmMa.

ecnmn
TO
BCe
ecnmu
TO
BCe
ecnu
TO
BCE

O3HAKOMbTECH C MOAYJIEM IS KOJIEKTUBHON paboTbl «ANrOpUTMEI C BETBS-
weiica cTpykrypoi» (http://school-collection.edu.ru/). CoBmecTHO € TOBapuLla-
MU nocTapanTecbk COCTaBUTbL anropuTMbl ONS VMEIOWUXCa B MOAyne 3aaad.

cnpaBa CBOOOOHO MM CHUM3Y CBODOIHO
3aKpacuThb

CripaBa CTeHa
BJIeBO

cJieBa CTeHa
BIIPaBO

cnpaBa CTeHa
creBa cTeHa
CBEpPXY CTeHa
CHU3Y CTeHa
KJIeTKa =3aKparneHa

Mpongute TecTupoBaHme.

3.4.3. NoBropexHue

MoeTopeHMe — anropuTMuyeckasl KOHCTPYKUMs, npeacrasnsaiowas coboi
nocnenoBaTesbHOCTb JENCTBUIA, BbINONHAEMbBIX MHOTMOKPaTHO. AJIrOpUTMbI,
cofepXxallime KOHCTPYKUMIO MOBTOPEHUS, Ha3biBalDT UMKNAWYECKUMM nnu
uuknamm. NocnenoBarenbHOCTb AEWCTBUIA, MHOIOKPATHO NMOBTOPAOWAACH B
MPOLECCE BbLINONHEHWUA LMK, HA3bIBAETCHA TENOM LUKNA.

&




Mnaea 3. OcHOBbLI anropuTMUsaunn
B saBucuMocTH 0T crocofa OpraHusaliyi MOBTOPEHUH pasiudaioT TPH
THIIA ITUKJIOB!
1) IUKJI ¢ 3aJaHHBIM YCJIOBHEM ITPOJIOJIKEHNA paboTHI;
2) UKJI ¢ 3alaHHBIM YCJIOBUEM OKOHYAaHUs pabOTH;
3) LIUKJI ¢ 3afaHHBIM YHCJIOM ITIOBTOPEHU .

IInka ¢ 3agmaHHBIM ycaoBueM Ipomoiukenus padorsl (qukia-IIOKA,
IMKJ ¢ npexyciaoBueM). Jloruka paboTs! 3TOM KOHCTPYKIIUY ONKUCHIBAET-
cs CXeMOH, nNoKasaHHO! Ha puc. 3.10.

Oa

Teno umkna

4

[

Puc. 3.10. ITuKJI ¢ ipeAycioBUEM

Ha aAIroOpUTMHUYECKOM fA3BIKE 3Ta KOHCTPYKIIUA 3allUChIBAETCA TaK:

HL, noxka <ycJiopue>
<TeNyio uMKJa (IoclenoBaTesIbHOCTE OeMCTBUMI) >
KL

Beinonusercsa muwkia-IIOKA crenyromum ob6pasom: 1) mpoBepsiercs
ycJioBue (BBIUUCISIETCS 3HAYEHHE JIOTHYECKOro BEIpaXKeHHfA); 2) eciu
ycJioBue ynomJjeTrBopsieTcsa (Ila), TO BBITOJIHAETCS TENO IUKJIa U CHOBA
OCYUIECTBJISIETCA MEPEexX0] K IIPOBEPKE YCJIOBUS; €CJIA jKe YCJIOBUe He
VAOBJIETBOPSETCS, TO BEITIONIHEHUE IUKJA 3aKAHUMBAETCH. BO3MOXKHEBI
caydau, KOrzia TeJio MUKJIA He OV/AeT BHIIOJTHEHO HU pasy.

Ipumep 12. Anropurm, II0 KOTOPOMY W3 BCEX UMEIOIIUXCH KUPIIUUeii
OTOUPAIOTCHA IeJIble KUPIIUYY U CKJIAABIBAIOTCSA B MAIITUHY.

anr ctbop
Ha4
HIl NOKa €CTb KMPIUYM
E3ATE OOWH KUPNUY
ecnM KUPNUY L eJiblii
TO [OJIOXMTH KMPNMY B MalMHEY




MHAaYe CTIIOXKUTHb KI/Ipl'H/Iq B C’I‘OpOHy
BCe
KL
KOH

ITpumep 13. ITpasee PoGoTa pacriosiokeH KOPUIAOP HEU3BECTHOW JIU-

OcHOBHbIE anropurMmHeCkKkme KOHCTPpykKunn

Hbl. Heo6xoamumo, uTo0bl POGOT 3aKpacu Bce KJIETKH 3TOro KOpHUaopa.

1 ] ]

IToka 6ymeT BBINIOJHATLCS YCJIOBUE CcripaBa cBobonHo, Poboty cieny-

eT BBIITOJIHATH KOMaHAbI:

BIIPaBo
3aKpacsk

an

I I

CooTBeTcTBYIIOMUE anropuTm a8 Pobora 6yaeT UMeTh BUJI:

HLI, IIOKa ClhpaBa CBOOOOHO
BIIPaBoO
3aKpack

KL

IIpumep 14. TpebyeTcsi, He TOJIB3YACH OIIE-
panuveil gejeHWs, IOJYYUTh YacTHOE ¢ ¥ OCTa-
TOK 7" OT JI€JIeHUA L[eJIOTO YHCJa X Ha 11eJI0e YUC-
J0 Y.

IIpepcraBuM oneparjuio JejieHusd KaK rnocie-
JOBaTEJILHOCTh BEIUHMTAHUSA JeJIUTeNd U3 AesIu-
moro. Ilpuuém BeIUHTATE OygeM OO Tex IOp,
IOKAa pe3yJibTaT BRIUUTAHUA HE CTAHET MEeHbIIIe
BBEIYMTaEeMoro (acauTtensi). B sTtom cnyuae Kosu-
YeCTBO BHIUUTAHUM OyAET YACTHBIM OT JeJIeHUS
q, & MOCNEHAS PA3HOCTH — OCTATKOM OT JeJjie-
HUSA T

Hayvano

i

CnuCoK AaHHbIX

X,¥,1,q —uen

r:=r-y
g:=g+1

nq




fnaea 3. OCHOBbI anropurMm3aumm

HcrrotHUM 3TOT aJITOPUTM ANl X = 23 1 Yy = 5.

Illar Tepemennas Yenopue
ajaropurMa Qbenanus X y r q r>=y
1 Beonm x 23 = = -
2 Beomx y 23 5 = =
3 ri=x 23 5 23 -
4 q:=0 23 5 23 0
5 r>=y 23> 5 ( da)
6 r:=r—y 23 5 18 0
i g:i=qg+1 23 5 18 1
8 ro=y 18 > 5 ( da)
9 ri=r—y 23 5 13 1
10 qg:=qg+1 23 5 13
11 re>=y 13> 5 (Ta)
12 ri=r—y 23 5 8 2
13 qg:=q+1 23 5 8 3
14 r>=y 8 > 5 (a)
15 r:=r—y 23 5 3 3
16 qg:=q+1 23 5 3 4
17 r>=y 3 < 5 ( Her)
18 Brrsop r 3
19 BriBox g 4
w O3HakoMbTECh C MOAYNEM 05 KONEKTUBHOW paboThbl «Ljuknuyeckue anro-
puTMbI ¢ NpenycnoBuem» (http://school-collection.edu.ru/). CoBMecTHO € TOBa-

puLLaMu nocTapaiiTecb COCTaBUTL anrOpUTMbl A1 UMEIOLLMXCA B MOy e 3aaa4.
Mpoiaoute TecTupoBaHue:

Luka ¢ 3aJaHEBIM YCJIOBHMEM OKOHUAHUA PaGoTsl (Mukia-J10, mukn c
noctycaoBueMm). Jloruka paboTel 3TOM KOHCTPYKIIUM ONMUCHIBAETCs CXe-
MOI¥i, IOKa3aHHOU Ha puc. 3.11.

Het

Puc. 3.11. ITurJi ¢ noctycioBreM
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OcHOBHbBIC aNrOPUTMHNYECKNE KOHCTPYKLUUN

Ha anropurMuyecKkoM A3BIKE 3Ta KOHCTPYKIHA 3aIIMChIBACTCA TAK:
HL
<'I‘EJ'IO__L1MKJ'[8. (HOCJ'[GJIOB&’I‘EJ’IBHOCTB JleﬁCTBI/IIZ) >

KU npm <yCcJioBUe>

Brinmoansercsa mukia-I10 caeayioimumMm obpasoM: 1) BBIIIOJTHAETCS TEJIO
IUKJIa; 2) IPOBEPAETCA YCIOBHE (BBIUKUCIAETCA 3HAYEHHE JIOTUYECKOTO
BBRIPAYXKEHUSA); eCJIK yCIOBHe He yaoBiaerBopsiercs (HeT), To cHOBa BBIIIOJN-
HAETCS TeJIO IIUKJIA U OCYIIECTBISETCA IMepexo] K IIPOBEPKe YCJIOBHA;
€CJIU K€ YCJIOBHE YIOBJIETBOPSIETCS, TO BHIMOJIHEHUE ITUKJIA 3aKaHUHBa-
ercdA. B 1r000M ciiyuae Teso MuKJa 0yneT BBIIOJHEHO XOTA Obl OAUH paa.

Hpumep 15. AIropuT™ 110 BbIyYHBaHUIO HAU3YCTH YeTBEPOCTHIIIMA.
anr uyeTBEpPOCTHIME
Hay
HI
MpoOYMTaThL YEeTBEPOCTUIIME MO KHMIe 1 pas
pacckaszaThe YeTBepOCTUIMe
KI NpM He cpejias oumbky
KOH

IIpumep 16. Briuncinm 3HaYeHUe IIepeMeHHOU b COTJIACHO CIIeAYIOIe-

MY aJrOpUTMY:

Crnucok aaHHbIX

a,b —uen

1

1
1

a
b:

a:=a*2
b:=b+a

HeTt




- Mnaea 3. OcHOBbI anropuTMnsaunmn

CocraBuM TaGuully 3HAYEHUN IMepPEeMEHHBIX, 3416 ICTBOBAHHBIX B aJIro-

puTMme:
Illar Ilepemennsie Yciaosue
aJropMTMa e a b a=128
1 a:==1 1 — Her
2 bi=1 | 1
3 a:=a*2 2 1
4 b:i=b+a 2 3
K 5 a=128 2 = 128 (Her)
6 a=a*2 4 3
7 b:=b+a
8 a=128 4 =128 (Her)
9 a:=a=*2 8 7
10 b:=b+a 8 15
11 a=128 8 =128 (Her)
12 a:=a%*2 16 31
13 b:=b+ta 16 31
14 a=128 16 = 128 (Her)
15 a==a*2 32 31
16 bi=b+a 32 63
17 a=128 32 =128 (Her)
18 a:=a*2 64 63
19 b:=b+a 64 127
20 a=128 64 = 128 (Her)
21 a:=a*2 128 127
22 b:=b+a 128 255
23 a-128 128 — 128 (Ta)

OTset: b = 255,

IIpumep 17. CnopTcMeH NPUCTYHAET K TPEHUPOBKAM II0 CJICLYIOMIEeMY
rpadMKy: B IEepBHIH JeHbL OH moJikeH npobexxars 10 KM; Kam bl caeny-
IO NeHb cJeAyeT yBeanyusaTh guctannuio Ha 10% oT HopMbI mpeabl-

138




OcCHOBHbBIE aNFOPUTMUNHECKNE KOHCTPYKLMUY B-F 1

ayigero audA. Kak TOABKO AHeBHas HOpMa AOCTUTHET WKW MPEBBICHUT
25 KM, He0OXOIMMO NPEKPATUTS €€ YBeJIMUEHUE U Jajiee mpoberaTh exe-
AHEBHO poBHO 25 kM. HaumHas ¢ Kakoro AHA crroprcMeH OyaeT npoferats
25 km?

IIycrs x — KOJIMYECTBO KMJIOMETPOB, KOTOPOE CIIOPTCMEH IPOOEXKUT B
HEKOTOpHBIN i-# geub. Torma B cnenyromuii (I + 1)-i1 geHs oH npo6GesxuT
x + 0,1x xunomerpos (0,1x — aro 10% oT x).

Havano

Cnncok naHHbIX

i-uen
X - BeLy

Her

[T

O3HakomMbTECh C MOAOYNEM AJiI KOANEKTHMBHON paboTwl «Lnknnueckwe anro- m
puTmbl € noctycnosmem» (http://school-collection.edu.ru/). CoBMecTHO C TOBa-
puLiamMi nocTapanTecb COCTAaBUTL anrOpPUTMbI 4151 UMEIOLVIXCH B MOAYNe 3aaadq.
MpoianTe TecTupoBaHue.

<=
—

IMuxa ¢ 3agaHHBIM yKuciIoM moBTopenuit (uuki-/IJIA, uuka ¢ mapa-
MeTpoM). Jloruka paGoThl 3TOW KOHCTPYKIINU OIMCHIBAEGTCSI CXeMOM, Io-
KasaHHOH Ha puc. 3.12.




™ I'naea 3. OCHOBBI anropuTMmn3aumm

Puc. 3.12. ITurn ¢ mapamerpom

Ha AJITOPUTMHUYECKOM SA3BbIKE 3Ta KOHCTPYKITUA 3allChIBAE€TCHA TaK:

HU ana 1 or il mo 12
<TeJyiOo UMKIa (rnocyiemoBaTeJZIbHOCTE OENCTBUN) >
KL

B nukmne-JIJIS Bcerma ecTh mapaMeTp IMUKJIa — BeJWUYWHA IEJIOTO
TUNA, H3MEHAIOIAACA B X0/ BBIMOJHEHUA IHKJIa OT CBOEr0 HAYATHbHOTO
3HAYEHUA 10 KOHEUHOTO 3HAUCHUA.

Brimonuserca nukia-IJIfA caenyroomum obpasom: 1) mapamMeTpy uKJIa
NPHCBANBAETCA HAYAJIBHOE 3HAUEHHe; 2) mapaMerp LUKJIAa CPDAaBHUBAETCS
C KOHEYHBIM 3HAUYEHMEM; €CJIU llapaMeTp LIMKJIA He [1PEBBILIAeT KOHeYHOe
3HA4YeHHeE, TO BLINOJIHAETCS TEJIO IIUKJA, YBEIMYNBAETCS 3HAUYEHUE Napa-
MeTpa TMKJa M CHOBA OCYIECTBISIETCS MPOBEPKA MapaMeTpa I[UKJAa;
eCJIM 2Xe IapaMeTp I[UKJIA IPEeBbINIaeT KOHEeYHOe 3HAYeHHEe, TO BBIIIOJIHE-
HUe [IUKJIa 3aKaHYHBAeTCs.

B ornmume otr aByx mnpenplayiiux KoHeTpyKoumi (muria-IIOKA,
nuka-J10) nuka-IJIA umeeT cTporo pUKCHPOBAHHOE YHCJIO IIOBTOPEHWI,
4TO IO3BOJIeT U30eKaTh BALMKJIWBAHUS, T. €. CUTyallHH, KOT/JAa TeJo
IIUKJIA BHITIOJHAETCS 0ECKOHEUHO.

IIpumep 18. AnropuT™m nepenpasBbl Yepes3 pPeKy BOMHCKOIO OTpAha M3
naTu yejaoBek. ConmaTel MOI'YT BOCHOJIB30BATHCA IMOMOIIBIO ABYX MaJlb-
YHUKOB — XO035€B HEOOJILIIOHN JIOAKI, B KOTOPOH MOMKET IepenpaBUThCS
HNJIM OAHMH CcoJigaT, NJIX ABa MaJIbUHKa.

anr repenpasa
Hay
HIL o 1 or 1 mo 5
IOBa MalbuMKa MepenpaBlISioTCsa Ha MNPOTHUBOIOJIOXHEN Oeper
OIMH MAaJIbUMK BEICRXMBAETCS Ha Oeper, IOpyToi IUEBET ODpPaTHO



OcHoBHbIE anropyurMmuyeckKkme KOHCTpPpyKuuun

coJyimaT IeperipaBJiIgeTCsd depes peky
MaJIb4YMK BO3BpallaeTCA Ha MCXOIHYK I103MLIMI
KK

KOH

ITpumep 19. CocTaBuM aJropuUTM BbLIUKCJIEHUSI CTEIEeHU C HATypPalb-
HBIM IIOKa3aTeJIeM 7 [[JI JJI000r0 BelleCTBeHHOro Yuceia d.
ITo onmpenenenuio:

a'=a,a"= a-a..a ,aeR, neN, n>2.
———

N COMHOMUTeNeH

IIpu cocraBieHMM aJropuTMa BOCHOJb3yeMCH eAUHOI (hopmMyJsioi, B
KOTOPO¥ YHCJIO YMHOMKEeHHI paBHO [T0KAa3aTeJl0 CTelleHu:

a"=1-a-a...a
%r_/

7 yMHOXEeHUH

CNWCOK [JaHHbIX

i, n—uen
a,y —Bew

yi=y»a




Fnaea 3. OCHOBbI anNropuUTMU3aUmnm

WcrionHUM 3TOT aNropuT™M IJist a = 4 u n = 3.

Illaru Tlepemennbie Ycaosue
aJropurMa Chaepanus —_a“ n y i i<=n
: Beona, n 4 3 - -
2 yi=1 4 3 1 -
3 T =1 4 3 1 1
4 i<=n 1 <=3 (0a)
5 y:==y-a 4 3 4
6 i=i+1 4 3 4 2
7 i<=n 2 <=3 ([a)
___A_,,S, | Yyi=ya 4 3 16
9 i i:=i+1 4 3 16
10 - i<=n 3 <=3 (Ia)
11 - yi=y-a 4 3 64 3
A _ 12 i=i+1 4 3 64 4
! 13 i<=n 4 <=3 ([1a)
. 3 IIpumep 20. s ncononuuresns PoOoT HUKI ¢ M3BECTHBIM YHCJIOM II0-
BROPEHUIT peaIN3yeTCsl C IIOMOIIILIO CIIeAYIONieil KOHCTPYKITHH:

Hi, <4YyCJIO MNOBTOPEHMII> pas
<TeJlo uUMKIa>
K13

Tax, eciu npaBee Po6oTa He BCTPETUTCSH PENATCTBUI, TO, BEIIOJIHUB
TIpUBENEHHBIN HUKE aJITOPUTM, OH IepeMeCTHUTCS Ha IISATh KJIeTOK BIPABO
H 3aKpacHT 93THU KJIeTKH:

anr
Hay
HIL 5 paBs
BIPAaBO; 3aKpacurTb
K
KOH

Ipumep 21. B nexoropom HacenéuuoM nyHkTe N gomoB. MissecTHo,
CKOJIBKO JTIO/lelt MPOKUBAET B KaskKAOM M3 AOMOB. COCTaBUM ajrOpHUTM
TIO/ICUETA JKUTEJIe HACeIEHHOrO IIYHKTA.




OCHOBHbi€ aITOPUTMUHECKNE KOHCTPYKLMK S-S

Hcxopspie gaHHBIe (KOJUYECTBO MKUJBILOB) IIPEACTABHM C IIOMOIILIO
JAuHeNHON Tabiauibl A, cogep:xkanieii N asnemeHToB: A[l] — KoamyecTBO
KUIBbOOB JoMa 1, A[2] — KosmuecTBO KUIBIOB JOMA 2, ..., A[N] — Ko-
JINYEeCTBO KUIbIIOB foMa IN. B obiriem cayuae Afi] — KOIHUeCTBO KUJIb-
OB oMa i, TZie [ IpUHUMaeT BCe 3HaueHnusi oT 1 go n (i =1,n). Peayaerar
paboThI anropuTMa 0003HAUUM Yepes S.

|

/n,a[i],i=1,n /

Eeas

s:=s+afi]
.

O3HakoMbTECH C MOAYNEM Ul KOANEKTUBHOW paboTtel «Uuknnyeckne anro-
puTMEl ¢ napameTpom» (http://school-collection.edu.ru/). CoBMecTHO ¢ TOBapu-
LaMK1 NOCTapanTeECh COCTABUTL anropuTMbl AN UMEIOLLMXCA B MOLyne 3ajad.
Mponavte TecTtupoBaHme.

CAMOE IN'MMABHOE

Jns1 38amucy JII060To0 aNropuTMa JOCTATOYHO TPEX OCHOBHBIX AJTOPHT-
MMYECKMX KOHCTPYKUUIL (CTPYKTYP): ClleJOBAHNS, BETBJIEHUA, ITOBTOPE-
HUS.

CremoBanne — ajropuTMuyecKasd KOHCTPYKIIUA, OTOOpaskaloljad ec-
TECTBEHHEIN, IOCeNOBATEILHEIN TIOPSAM0K MelCTBHi. AJIrOPUTMEI, B KO-




O

Mnaea 3. OcHOBbBLI anropnrMmusauum

TOPBIX UCIIOJIL3YETCH TOJBKO CTPYKTYpa «CcJeloBaHuE» , HA3EIBAIOTCA JIM-
HeMHBIMH.

BerBienue — alropuTMudecKasi KOHCTPYKIHA, B KOTOPO# B 3aBUCHMOC-
TH OT pe3yJabTaTa MPOREPKH YCJIOBUSA (4 UJIK HET) IIPELYCMOTPEH BBIOOD Of-
HOM M3 [BYX IIOCJIeN0BaTeJIBHOCTEH AelcTBMM (BeTBei). AJITOPDHTMBI, B
OCHOBE KOTOPBLIX JICKUT CTPYKTypa «BETBJIEHUE», HAIBIBAIOT Pa3BEeTBIAAIO-
IIMMHCH.

Ilosropenne — ajxropuTMuyecKas KOHCTPYKIIHA, IIPEACTaBJIAMOIIAA
coboll mocienoBaTe/ILHOCTh JACHCTBHIA, BBINIOJHSAEMBIX MHOIOKpPaTHO.
AJITOpUTMBI, COZEPYKAll[lie KOHCTPYKIIUIO <«IMOBTODPEHHEe», HA3bLIBAIOT
IMKInYecKumMM uiau uukgaavMu. IlocregoBarenbHOCTh eMCTBUI, MHOIO-
KPATHO IIOBTOPSAION[AsiCA B IIPOIlecce BBITIOJHEeHHS ITUKJA, HA3BIBAETCS
TeIOM KA, B 3aBUCHMOCTH OT Crocoba OpraHu3aluy ITOBTOPeHUI pas-
JIUYAIT TPW THUIIA IIUKJIOB:

1) UK ¢ 3a1aHHBIM YCJIOBUEM NPOJIOJIMKEHU s pabOTH;

2) LUMKJ ¢ 3a/laHHBIM YCJIOBHEM OKOHYAHUS PabOThI;

3) LMK ¢ 3aJaHHBIM YMCJIOM [TOBTOPEHUI.

Bonpocsi  3apanna

1. Kakwue anropuT™mbl HA3BIBAIOTCSA JIHHEHHBIMU?

2. TlpuBenuTe NpUMep JUHEHHOTO AATOPUTMa U3 MOBCEAHEBHOI U3~
HH.

3. 3anuinuTe JUHEHHBIH aJITOPUTM, HCIIOJTHAS KOTOpPBIK Pobor Hapu-

CyeT Ha KJIeTYaTOM I0JIe CIIEAVIONINI Yy30p KU BEPHETCA B NCXOJHOE
TIOTIOXKEeHUe:

4. Tlo anropuTmy BOCCTAHOBHTE (DOPMY.JIyY.
al ==1/x
a?2:=al/x
a3:=a2/x



10.
11.

12.

OCHOBHbIE anropuTMMUYECKUE KOHCTPYKLUMN |

ad:=a3/x
yi=al+a2
y:=y+ta3

y:=yta4d

Kakoe 3HauyeHHe MOJYYUT ITepeMeHHAasd J II0cJe BEINIOJHEHUA (par- o
MeHTAa ajaropurma?
X:=

yi=2*Xx

y:i=y+3

yi=y*x

y:=y+4

yi=y*x

y:=y+5

BoccTanosure (I)OPMYJIY BBIUVICJIEHWA I [JId IIPOU3BOJIBHOT'O 3Ha4Ye-
HHUA X.

st sagansoro KosnuecTsa cyTok (1fh) TpebyeTcs: onpeaesivTh KO-
audvecTBO YacoB (h), MUHYT (m) u ceKyHT (c).

HUseectHO, uTOo 1 Muuasi = 7 BépeT, 1 Bepera = 500 cakenetii, 1 ca-
JKeHb = 3 apinvHa, 1 apume = 28 moiimor, 1 goiim = 25,4 M.
ITonb3ysick aToii MH(pOpMAaIMeil, cocTaBbTe JMHEWHBIA aJIrOPpUTM
nepeBoga paccTossHUs X MUIb B KUJIIOMETPHI.

HcxoaHoe faHHOE — I1eJI0e TPEX3HAUHOE UKUCJI0 X. BLIMOIHUTE NI o
x = 125 caenyrouiuii aaropuTM.

a:=x div 100

b:=x mod 100 div 10

c:=x mod 10

s:=at+b+c

Yem siBJIf€TCS PE3YJAbTAT S 3TOT'0 AJIrOPUTMA ?

OnpepenvuTre 3HAYEHHUE 1[EJTOUYMCIEHHBIX HePeMEHHBIX X U Y IIocie 0
BBIIIOJIHEHU S (PparmMeHTa aJaropurMa.

x:=336

Y=

x:=x div y
y:=x mod y

Kakwue aJITOPUTMEI HA3BIBAXOT paSBETB.TIﬁIO]_LII/IMHCH?

IlpuBenuTe npuMep pasBeTBASIOLIEr0OCs AJTOPUTMA U3 IIOBCEeJHEB-
HOMH KM3HH.

HonosuuTe anroputm U3 npuMepa 9 Tax, YToOBI € €ro IIOMOILIbI0 MOXK-
HO OBLIO HAWTH HANOOJBINYIO U3 UeTBIPEX BenuuniH A, B, Cu D.




13.

14.

15.

16.

17.

18.

19.

20.

8 naea 3. OcHOBBI anNropUTMU3aLnNn

CocraBbTe aJITOPHUTM, C IIOMOIBIO KOTOPOI'O MOXHO OIIpeaeJInNTh, CYy-
IIECTBYET JIH TPEYTrOJbHUK C JJIMHAMH CTOPOH 4, b, C.

CocrasbTe aJITOPUTM, C MOMOIIBKD KOTOPOro MOXHO oOonpeaenuTs,
ABJAETCHA JIU TPeyYyroalbHUK C 3aJaHHBIMUW OJJIMHAMHA CTOPOH 4, b, c
PaBHOCTOPOHHHM.

CocTaBeTe aJropuTM BO3BeAeHUSA YETHOIO YHKCJa B KBajpar, a He-
YETHOIO0 — B KY0.

Kakas 3aaya peuraeTcs ¢ IOMONbIO CIeAYIOIIero aaropurma?

3aluIIuTe aJITOPUTM ONpeAeeHHsI KOJUYeCTBa YETHBIX YHCEeJ cpe-
U 3aIaHHBIX Tenbix uncen A, Bu C.

3anuiunTe aJIrOpuTM OIIPEJEeIeHUA NPUHALIEKHOCTH TOUKH X OT-
pe3ky [A; B] (mpumep 8) ¢ MCIIONIB30BAHKNEM KOMOMHAIIUM K3 OBYX
BETBJEHUH.

3anuiuuTe aJrOpuTM IIPABOIIMCAHNA IPHCTABOK, HAYMHAIOIIUXCA C
OYKBBI «3» («C»).

MsBectHO, uro 31 ssuBaps 2011 roga IpUXOAUTCA HA NOHEJETbHUK.
Kaxwue 3HaueHnA SOJIXKHBI OBITH IIPHUCBOEHBI JIUTEPHOM ITepeMeHHOMI
Y B aJropuTMe, ONpPeNeJIAIONIeM AeHb HeleJau IJs Jiro0oro yucia
(chislo) saBaps 2011 ropga?

chislo:= chislo mod 7

ecnu chislo=3 To y:=".."

ecnmu chislo=4 1o y:=".."

ecinmu chislo=5 1o y:="."



21.

22,

23.

24.

25.

26.

27.

28.

OCHOBHbIE anNropuTMuU4Yeckne KOHCTpPyKuum £

ecyit chislo=6 170 y:=".."

ecyim chislo=0 71O y:="..
ecym chislo=1 10 y:=".."
ecmn chislo=2 10 y:=".."

Hanbl ABe TOYKHU Ha IJiockocTu. OnpenesinTe, Kakasa U3 HUX HAXO0- o
ourcs 6JIuMKe K Havyasly KOOPpAUHAT.

Omnpegenure, ecTh U cpeu 1P 3aJAHHOTO [IEJIOT0 TPEX3HAYHOTO 0
Yucaa OfHHAKOBBIE.

IIpuBeanTe IpUMeEP MUKIUYESCKOI0 aJITOPUTMA:

a) 13 ITOBCEHEeBHOM YKU3HU;

0) 13 TUTEPATYPHOIO IIPOHU3BEICHIA;

B) U3 JIFOOOY TIpeAMeTHOH 001acTH, U3yYaeMoil B IIIKOJIE.

Hamummure aaroputMm, noz ymnpasieHreM KoToporo PoGoT oboiiér O
IIPAMOYTOJBHYIO 00/1aCTh, 0OHECEHHYIO CTeHOI, 10 ITepuMeTpy U 3a-
KPacHuT yIrJoBbIe KJIETKH. PasMepsl o0acTy HeM3BECTHBI.

3amnac peIOBI B IPYAY OLIEHEH B A TOHH. EsKerogHEBI#1 MPUPOCT PBIObI
cocraBiser 15% . Exkeronubpiii nian otinoBa — B TouH. HauMeHs-
muii 3anac peibsr cocrasasgeT C TouH. (3amac Huxe C TOHH yiKe He
BoccTaHaBiauBaeTcs.) CocTaBbTe GJIOK-CXEMY AJTOPUTMA IS MOX-
CYyéTa KOJMYeCTBa JIeT, B TeUeHHe KOTOPBIX MOXKHO BBIAEPKHBATH
3a/JlaHHBIN IJIAH.

Hana nocnegoBarenbHocTs 9, 9, 13, 17, ... . CocraBbTe OII0K-CXEMY o

aJITOpUTMa JIJIsl MOACYETAa UKC/Ia ClaraeMbixX, CyMMa KOTOPBIX PaBHA
324.

CocTaBbTe aJIrOPUTM [IJIsI ONPEIeJIeHU KOJIMYECTBa (P B 3aITHCH 0
TIPOU3BOJIBHOIO HATYPAJBHOI'0 YHCJIA.

Cymma 10 000 pyGiseit mosioykeHa B cOeperaTesbHBIH OaHK, DU
3TOM IPUPOCT cocTaBasgeT 5% rogoBeix. CocraBpTe aJITOPUTM, ONIpe-
JeJITIONTUHA, Yyepe3 KaKOM MPOMEXKYTOK BpeMeHU IlepBOHAaYaJbHAadA
cyMMa yBeJIMUUTCSA B JIBa pasa.



29.

o 30.

31.

32.

33.

34.

Magea 3. OCHOBbI anropuTMuU3auum

OnHOKNeTOUHass aMéba KakJble TPU dHaca OEeIUTCS Ha 2 KIEeTKH.
CocTaBbTe alNrOpUTM BBIYHCJIEHUS BPeMEHH, Yepe3 KOTopoe Oyaer
X améo.

Ollpe}.IEJII’ITe SdHa4YeHUsA IIePeMEHHBIX 77 W /M IIOCJIe BBIIIOJIHEHHHA
d)parMeH'ra ajropmurma.

Ha4ano

33
i

It
—t 3 3
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CocraBbTe AJIT'OPHUTM HaxXOXOEeHUA IIPOU3BEeJeHUA 2 IBYX HaTypaJb-
HBIX YHUCEJI X U Y 6e3 NCII0Ib30BAHNA ornepanyuy YMHOXXEHHNA.

Hacenenue ropoma H ysennuuBaeTcsa Ha 5% eskeroguo. B Tekyinem
rony oro cocrarnasieT 40 000 uenosek. CocTaBbTe GJIOK-CXEMY AJITO-
PUTMa BEIYMCIIEHHUS IPEANoIaraeMoil YUCJIeHHOCTH HACEJIEeHUsA TIo-
poza ueped 3 roza. CocraBbTe TAONUIY 3HAYEHUI IIEPEMEHHBIX, 3a-
JeCTBOBAHHBIX B aJITOPUTME.

Kaxpas 6akTepust genuTcs Ha aABe B TeueHHe 1 MuHyTsl. B Hauaib-
HBIM MOMEHT uMeeTcd ogHa bakTepusi. CocTaBbTe OJIOK-CXEMY ajro-
pUTMa BEIUUCIEHUA KonudecTBa 6akTepuil uepeld 10 munyT. Ucoo-
HUTe aJropuTM, (PUKCUPYSA KasKABIA ero mar B Tabyauile 3HaYeHUH
TIepeMeHHBIX .

O0baBseH HaOOP B LIKOJBLHYIO 0acKeTO00OIBHYI0O KoMaHAy. FI3BecTeH
pocT Kaxaoro ud N y4eHUKOB, JKeJaoUX MONacTh B 9Ty KOMaHY.
CocraBbTe aJropuTM MOACUYETA KOJUYECTBA IIPETEHAEHTOB, MMEIO-
WX I[MIaHC II0MacThk B KOMaHAY, €CJIU POCT UI'DOKA KOMaH/ bl JOJI2KEeH
ObITH He MmeHee 170 cm.
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§3.5

KoHcTpyupoBaHue anropmrmMmos

Knrouensre coroBa:
* II0CJIESOBATEJILHOE IOCTPOEHUE aJirOPUTMA
* BCIIOMOTraTeJIBHBIN aJIrOPUTM
e (opMasbHBIE IAPAMETPHI
o (daKTHUECKUe mapamMeTphl
e DEKYPCHBHBIN AJTOPUTM

3.5.1. NocneposarenbHOE NOCTPOEHUE anropmTMa

Cy1LiecTBYIOT pasnuyHble METOABI KOHCTPYUpOBaHusa (paspaboTKH, 10-
CTPOEHHA) anropuTMoB. MBI ITO3HAKOMUMCS C OMHUM U3 HUX — MEeTOJ0M
IIOCJIEJOBATEILHOTO MOCTPOEHUs (YTOUHEHUs) aJropurMa. MiHaue oH HAa-
3BIBAETCA METOJAOM DPa3pPabOTKHU «CBEePXY BHH3», HHCXOXAILIMM METOIOM
WJIU METOIOM IOLIATOBOM JeTAJNIALMH.

IIponiecc mocnemoBaTeIEHOTO MOCTPOEHHS AJNTOPUTMA BBITVISIUT CJie-
AVIOIITNM 00pasom.

Ha mepBowm 1mmare mMb1 cuuTaeM, 4TO Iepes HAMY COBePIIEeHHBIH HCITOJI-
HUTEeNb, KOTOPBIM «BCE 3HAET 1 BCé ymeeT». [loaToMy LoCTaTOUHO ONpese-
JIUTH UCXO/HBIE JaHHbIE 1 PEe3YJIbTATEI AJITOPUTMA, & CaM AJITOPUTM ITpe/ -
CTaBUTh B BUJE €JMHOr0 TPEANHUCAHHUS — IIOCTAHOBKH 3aJadu
(puc. 3.13).

Ecau ucronHuTens He 00yUeH UCIHOJHATHL 3aJaHHOE IpeNucadue, TO
HeobXOoAMMO NpPeACTABUTH 3TO NMpeANNUcaHue B BUAe COBOKYITHOCTH Oomee
NPOCTHIX Npeanucanuu (komaun). st aToro:

e 3anavyy pa3dbMBAIOT HA HECKOJIBKO UacTeil, KakJIas U3 KOTOPBIX IIPOIie

Bceli 3agaun;

e pelleHUe KaKOH YacTu 3aa49y (GOPMYJIHPYIOT B OTAEJIBHOH KOMaHAe,

KOTOpAas TAKKE MOKeT BRIXOJUTH 38 PAMKH CUCTeMbl KOMAaH g MCITOJIHM-

TeJIs;




| Mnaea 3. OCHOBbLI aNropHUTMN3aLUu

Hadvano

UexopHblie
NaHHbIe

lMocraHoBka
3agaum

Puc. 3.13. JIuHeiiHbIH airopuTM, ABIAOLANCA Pe3yJbTaTOM MEPBOrO 3Tara Je-
TaJU3alliy 3a1aum

e NpY HAJIUYMK B AJIrOpUTME IIPEANMCAaHNi, BBHIXOAAINUX 3a IIpelesIbl
BOBMOYKHOCTE UCTIONTHUTEIS, TaKWe IIPeAINMCAHNS BHOBD IIPeICTABIISA-
IOTCA B BH/Je COBOKYITHOCTH ell€ GoJiee NPOCTHIX NPeIIUCAHMUII.
ITporecc npogosskaercs 4O TexX MOP, IOKA BCe NPeINUCAHUsS He OyayT
TIOHATHBI MCIIOJIHUTEJIIO.

O6beuHAs MONYUEeHHbLIE NPEANNCAHUS B €AVHYIO COBOKYIHOCTE BEI-
IOJIHSIEMBIX B OINPEEJIEHHOH IIOCIef0BaTeJbHOCTH KOMAaHZ, I0Jy4YaeM
TpebyeMEbIil aJITOPUTM DeIlleHU HCXOAHOM 3a1aUu.

3.5.2. Pazpabotka anropurma MmeToaom
nocnenoBarenbHOro yTouyHeHus ang ucrionHurens PoGor

HNsBecTHO, uTO PoGoOT HaxXOoOHUTCHA I'Je-TO B TOPU30HTAJIBHOM KOPHAOODPE.
Hu ogHa 13 KJIeTOK Kopuaopa He 3aKpallieHa.
R )] | | | .l
I
[ I

CocTaBUM anropuTM, MOL yIpaBieHneM KoToporo Pobor 3akpacur Bee
KJIETKH 3TOI'0 KOPHAOPA ¥ BEPHETCH B MCXOLHOE MOJIOKeHHUeE.

) )
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Ilpencrasum nnaH geifcTBuit PoGoTa ciaefyiomiuMU VKPYNHEHHBIMUI
maraMu (MOLYJIAMU):
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KoHcTpyMpoBaHue anroputmMmos [

Hauano

1. 3akpacka BCcex K/IeTOK KOpuaopa NeBee NCXO[HOM

v

2. BoaspalueHue B UCXOOHOE NONOXKEHUe

<~

3. 3akpacka Bcex KNeToK Kopuaopa npasee UCXOAHOM

<

4. BoaspallueHVe B NCXOOHOE MoNoXeHne

<

5. 3akpacka MCXOLAHOM KNeTKN

Koney

JeTannsupyeM Kamablid U3 MATH MOLYJIEH.
1. YTo6bI 3aKpacuTh BCe KJIETKH KOpUAopa, Haxoasauiuecs Jesee Pobo-
Ta, NpuKaskeMm PoboTy IIarHyTh BJIEBO U BEITOTHUTE TUKJI-IIOKA:

BJIIEBRO

HI IIOKA CEEepXY CTEHA M CHU3Y CTeHa
3aKpaCuUTE, BJIEBO

K13

TTox ynpasiesHueM sToro anropurma PoGoT 3akpacuT Bce KJIETKH KO-
pHuIopa, HAXOSIII[UEeCH JIeBee OT HEro, U OKaKeTCsA Ha KJIEeTKe PSAAOM C Jie-
BOI rpauuIiei KOpuxopA.

L J—
B L
5 )

2. Komanpoii snipaso Bepuém Pobora B kopuzop. Hara 3anaua — Bep-
HyTh PofoTa B MCXOIHYIO TOUKY. Ta TOUKA UMEET eJUHCTBEeHHBIN OTJIH-
YUTEeJNbHBIN NPU3HAK — OHA He saxpaiieHa. [loaToMy IToka saHuMaeMas
Poborom KieTKa okasbIBaeTCH 3aKpallleHHOM, OyaeM nepeMeraTh ero
BIIDABO.
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BIIPABO
HL] INTOKa KJIIeTKa 3aKpaJ_ueHa
BEIpaBo
K0
IToxg ynpasiaerueMm sTOoro aaroputma PoBGoT OKaeTcsa B HMCXOLHOH
KJIETKE.

)
1 i

I 3 |
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3. BoinouiIHUB KOMaHAy Bripaso, Pob6oT mMpOUAET MCXOAHYIO KJIETKY K
3aliMET KJIeTKYy ImpaBee UCXOoAHOH. Temepb MOMKHO 3aKpalllMBaTh KJIETKH
KOpHJiopa, PacIoJIoKeHHBIE TpaBee UCXOTHOM.

BIIPABO
HI [IOKa CBepXy CTEeHa M CHu3y CTeHa
3aKpacuTh; BIPABO
KL

j*

4. Tak KaK, BBLITIOJTHUB TPeABIAVINUI aaropuTm, PoboT okasascsa npa-
BEee Kopuziopa, KOMaHA0M BjiIeEO BEPHEM ero B Kopuzop. BosBpamieHue B
HUCXOJHVYIO TOUKY obeclieunBaeTCs aJITOPUTMOM:

BJIEBO

HI NOKa KJleTKa B3akpaleHa
BIIERO )

K11,

5. ITo koMmaHuzae 3axpacuTs POGOT 3aKpalIyBaeT UCXOLHYIO TOUKY.
IMonHOCTHIO IPOrpaMMa yupaBiaeHus PoOOTOM BHITJIAAUT TAK:

anr
Ha4
EJIEeBO
HIl nOKa CBepXy CTeHa M CHU3Yy CTeHa




KoHcTpyvpoBaHue anropmMrMmos

3aKpacuTb; BIIEBO
KIQ
BIIpaBoO
HIl [IOKa KJIeTKa 3akKpalleHa
BIIPABO
KL
BIIPAEO
HIl MOKa CBEepXy CTEeHa M CHMU3Yy CTeHa
3aKpPacuThb; BNPaBO
KL
BJIEBO
HII MOKa KJIeTKa 3akKpaueHa
BJIEBO
K1
3aKpPacuThb
KOH

3.5.3. BcnomorarenbHble anropmTMbl

Hpn IIOCTPOEHHUH HOBBIX aJITOPUTMOB HEepeaKO BOZHHUKAKT CUTyalluH,
KOorga B pasHbIX MeCTax aJIropuTMa HEOﬁXOAHMO BBIIIOJIHEHHUE OJIHOfI n
TOH JKe IMOCJIeIOBATeILHOCTH IIIaros o0paboTKy maHHbIX. I[JIs Takol mo-
CJIeJOBaTeJIbHOCTH IIIaroB CO3JaroT OT,I[e.J‘IBHbe;I anropruT™M, Ha3bIBa€Mb! 5§
BCIIOMOraTe€NbLHBIM. B KauecTBe BCIIOMOraTeJIbHEIX MOI'YT UCIIONB30BAT >+
CA aJrOpPUTMEBI, paHee pa3spaboTaHHEIE OJIA PellleHndA IPYyrux 3a5ad.

BcnomorarersibHblii anropuTM — anroputM, LESIMKOM UCTOJIb3YeMblil B CO-
CTaBe Apyroro anropuTma.

IIpu npencraBiIeHUM aJrOPUTMOB C IIOMOINBIO OJIOK-CXeM AJsa 0003Ha-
YeHUs KOMAaHABI BHIBOBA BCIIOMOTATEJIBHOI'O AJITOPUTMA HCIOJIb3YCTCSI
OJIOK «TIpeonpefeSIEHHbBIN ITporece» (puc. 3.14), BHYTpH KOTOPOro 3alu-
ChbIBaeTCs HazBaHMe (MMs) BCIOMOraTesIbHOrO ajJropuTMa, I10Cjie KOTOpo-
o B CKOOKaX MepPevyUcC/IsiIOTCS apamMeTpbl — BXO/HbIEe TaHHble U pe3y.Jib-
TATHI.

l

Puc. 3.14. Biok «mpezonpefeaéHHBIN IIPOIIECe »




Maea 3. OCHOBbI anropnTMmn3saumum

BenomoraTenbHBIN aXropuTM AeaaeT CTPYKTYPY alroputrMa 6oJiee 1o-
HSATHOM.

IIpumep 1. ITocTpouM anropuT™M BEIUMCIIEHNUS CTEIEHN I = a*, T4e X —
eJsoe uyucio, a # 0.
Ilo ompenesieHUIO CTEIEHN ¢ LEeJILIM IIOKa3aTeIeM:
a®=1,a=0;

a”*=1/a", a#0,neN. 1 17
Mcxoas us onpezeseHUs U YIUTBIBAA, ITO — =(—) , MOXXHO 3armu-
caTb: a e
lopux =0,

y=<a” upux>0,
(_1.) ~ npux<O.
a

Panee MBI y2Ke paccMATPUBAIN aJITOPUTM BO3BEJEHUSA MPOU3BOJIBHOIO
BeI[eCTBEHHOI'0 YMCJia B HAaTypalbHYIo cTeneHs (§ 3.4, npumep 19). OGo-
3HAa4YUM 3TOT aJaropuTM st(a, n, y) U BOCIIOJIE3YEMCS UM B KaueCcTBe BCIIO-
MOTaTeJJBHOIO aJroputma. PellleHne 3aiady BBIYNCIIEHUSA CTEHNeHH
Yy = a*, rge X — neJoe uucio, a = 0, mpexacrasum 6JI0K-CXeMOI:

Hauano

st(a, x, y) st(1/a,—x, y)
| ]




KoncTpymposauue anropurMmos §:

IToT QJIITOPUTM ABJIAETCHA OCHOBHEBIM II0 OTHOIIUEHHIO K BEI3BIBAEMOMY B
HeM BCIIOMOTraTeJbHOMY aJITOPHUTMY.

HamoMuuM, 4yTo mapaMeTpamMy MCII0JIB3yeMOr0 BCIIOMOTaTEeJIbHOI0 aj- 0
ropuTMAa GBI BEJIMYUHEL 4, 1, Y. ITO (hopMaJIbHBIE MapaMeTphbl, OHU HC-
HOJIL3YIOTCA NPU onucanuu anroputMa. [Ipy KOHKpeTHOM OOpallleHuH K
BCIIOMOr'aTeJIbHOMY AaJI'OPUTMY (opMaJibHBIE NapaMeTphl 3aMeHSKTCH
¢dhakTHIECKUMHM MapaMeTpaMM, T. €. UMEHHO TeMU BeJIMYMHAMM, OJIS KO-
TOPBIX OYAeT UCIOJTHEeH BCIIOMOTATEIBHBIA anropuTtM. Tunkl, KOJIUYECTBO
¥ TIOPAAOK CledoBaHUA GQOPMAJIbHBIX U (paKTHUUYECKHX MapaMeTpOB OOJI-
"KHBI COBIIaJATh.

ROM&HI[& BBEI3OBA BCIIOMOTATEJBHOI'O aJITOPHMTMAa MCIIOJIHAETCA CJieay-
foruM o6pasom (puc. 3.15):

1) popmasibHBIE BXOAHbBIE JaHHBIE BCIIOMOTATEIBHOTO aJIropuTMa 3aMe-

HSOTCHA 3HAUYEHUSIMU (DaKTUYECKUX BXOJHBIX JAHHBIX, YKa3aHHBIX
B KOMaH/Je BbI30Ba BCIIOMOIaTeJIbHOI'O aJTrOpHUTMa;

2) 1Jisl 3aJlaHHBIX BXOAHBIX JIJaHHBIX HCIOJHSAKTCS KOMaHAbI BCIIOMO-

raTeJJbHOI'O aJITOPUTMA;

3) onyyeHHbIe pe3yIbTaThl TPUCBAUBAIOTCA [TIEPEMEHHBIM C HMEeHaMH

dpaKTUYECKUX PE3yIbTaTOB;

4) OCYIIEeCTBIAETCH MePexXo/l K CJaeAyIonieil KoMaHae OCHOBHOI'O aJiro-

puUTMA.

OCHOBHOWV anroputm

l

Nms BcnomoraTtenbHoro
anropurma (Cnncok
dakTnyeckmx napameTpoB)

|
il
8

Y

BcnomoraTtenbHbli anroputm

MopmansHbie apryMeHTbl
PopmanbHbie pe3ynbTarbi

Puc. 3.15. Cxema BbIIIOJIHEHUH KOMaH/IbI BBI30Ba BCIIOMOTraTeJIbHOI0 ajJiropruTMa

ANroputMm, B KOTOPOM MPAMO WM KOCBEHHO COOEPXKUTCH CChINIKa Ha HEero xe 0
KaK Ha BCnomoraTtesibHbIr anropuTMm, Ha3biBakdT PEKYPCUBHbLIM.

D T N -~




Mnasa 3. OCHOBbLI anropuTMU3aunn

PacecMoTpuM HECKOJIBKO IPUMEPOB PEKYPCHBHBIX aJITOPUTMOB.

IIpumep 2. AJTOPUTM BBIUYHCIEHUS CTEIEHU C HATYPaJIbHBIM IIOKa3a-
TeJIeM N IJis JII0OT0 BeI[eCTBEHHOTO YHC/la @ MOYKHO IIPEACTaBUTh B BUJC
PEKYPCUBHOIO.

st(a,n-1,y)

y:=axy

IIpumep 3. PeKypCUBHBII aJITOPUTM IIOJI0XKEH B OCHOBY 3(D(HeKTUBHO-
'O peuIeHns NOJI0OBOJIOMKN « XAHOUCKAaS GanIysi» .

m MHTepakTmBHas urpa «HanoiSetup» (http://files.school-collection. edu.ru/)
NnOMOXEeT BaM BCNOMHWTbL YCNIOBME U allTOPUTM PELLEHURA TOSTIOBOJSTOMKU.

IIpumep 4. PaccMOoTpHM alTOPUTM IIOCTPOEHUS IeOMeTpUtecKoil du-
I'ypbl, KOTOpasa HadbiBaeTcA cHeKMHKOM Hoxa. Illar nmponeaypsl mocTpoe-
HUS COCTOUT B 3aMeHe CPeJHeH TPeTH KarK/JA0r0 U3 NMEIIIUXCHA OTPEe3KOB
IABYMS HOBBIMH TOH K€ [IJINHBI, KAK MOKAa3aHOo Ha PUCYHKE.




HavanbHoe cocTtosinue Ilepswrii mtar  BTopoif mar Tperuii mar

C ra)XIBIM IIarom (urypa CTaHOBHUTCA BCE npuuyaiaupee. I'panuna
cHeXXUHKH Koxa — roJioyxeHre KPUBOI I1OCJIe BhIIOJIHEHN T HECKOHEUHO-
TO YHCJIa 1Iaros.

Monpobyiite nogcymuTaTb, CKOMbko pPEébep B rpaHnue cHexmukn Koxa nocne
YeTBEPTOro LWara; nocse nNaToro wara.

CAMOE INMMTABHOE

OauH 13 OCHOBHBIX METOJOB KOHCTPYUPOBAHHUA AJITOPUTMOB — METOL
II0CJIeI0OBATEIbHOI0 TIOCTPOEeHUs ajJropurmMa. Ero cyTh COCTOUT B TOM,
YTO: HICXOAHAA 3a5a4a pasbuBaeTCsa Ha HECKOIBKO YacTell, Kaaasa U3 Ko-
TOPBIX IPOIIle BCEH 3a/auM, U peleHre KaxkJoiu yacTy (hopMyJIMpyeTCs B
OTAEJNIbHOM KOMaH/€e; €CJIM NOJAyYaloTCA KOMAaH/bl, BLIXOASLIHE 3a Ipee-
JIpl BO3MOXXHOCTEH HMCIIOJIHUTENsI, TO OHU MPeICTaBJIAKTCA B BHIE COBO-
KYIHOCTH eI€ OoJjiee pocTrIX npeanucanuii. [Ipomecc npozosxaercss 1o
TeX IOp, IOKAa BCe IIPeAIINCAHNSA He OYAYT IIOHATHEI UCHIOJIHUTEJIIO.

BenomorarenbHBIH alropuTM — AaroOpUTM, EJTHUKOM HCIIOIb3yeMbIi
B COCTaBe JIPyroro ajiropuTMma.

AJII‘OpHTM, B KOTOPOM IIPAMO MJIM KOCBEHHO CONEPMHHTCHA CCBhLIKa Ha
HETrOo K€ KaK Ha BCIIOMOraTelbHbIH aJITOPUTM, HAa3bIBAOT PEKYPCHBHBIM.

Bonpocsbl u 3agaHus

1. IToueMy Op¥ pelIeHUM CJIOKHOHN 3aJauy 3aTPYAHUTENIBHO Cpasy
KOHKDETU3UPOBATE BCe HEOOXOMMbIe AeiicTBHA?

2. B yém 3akm0UaeTCs MeTO/I IOCJIeLOBATEILHOTO YTOYHEeHUS TIPU TI0-
CTpPOEHUH anropurma?

3. Kakxas cBA3b MeXAYy METOJO0M IOCHIELOBATEILHOIO MOCTPOEHNUS aJl-
ropuTMa U TaKUMM IIpOleccaMM, KaK HalHCaHUue COUMHEHUS WU
NIOATOTOBKA K MHOTOJHEBHOMY TYDPHCTHUUYECKOMY IIOXOLY ?

o

(2




Nnasa 3. OcHOBbI anropUTMn3ayun

Ussecten poct xaxjoro us N yuenuxkos 9A kiacca u M y4eHUKOB
9B xunacca. OnuiuTe YKPYIHEHHBIMU OJIOKaMU aJ'OPHTM CpaBHe-
HUS CPEJHETO POCTA YUEHUKOB 3TUX KJIACCOB.

B psigy u3 gecaru kneTox npaBee Po6oTa HEKOTOPEIE KJIETKU 3aKpa-
rensbl. Iociequsia 3aKpamieHHasas KJIeTKA MOKET IIPUMBIKATh K CTe-
He. CocTaBbTe aJITOPUTM, KOTOPBIM 3aKpaliuBaeT KJIEeTKU BbILIE U
HIDKEe KaXKJ0i 3akpamiesHoil Kietku. [Iposepbre paboTy anropur-
Ma B CJIEAYIOIUX CIIyJasix:

I[.TIH Yero HYyXXHBI BCIIOMOraTeJIbHEBIE aJII‘OpI/ITMI:I?
Onumnre IIPOIleCC BBIIIOJTHEHH A KOMaH/ibl BbI3OBa BCIIOMOTaTEJIbHO-
IO aJropuTMa B OCHOBHOM aJir'OpHuTMe.

CrankmBaJIMCh JIU BHI ¢ HJeell (DOpMasbHBIX K (PaKTHUYECKUX ITapa-
METPOB IPH M3ydYeHnu MaremMatuku u Qusuku? Ilpusegure mpm-
Mep.

Kaxwue anrropuTmbl HasbIBalOT pekypcuBHbIME? IIpuBeguTe npuMep
PEKYypCHUU U3 IKHUBHU.

CocTaBbTe aJIropuTMBI, MO yIIpaBaeHueM KOTOphix PoBoT 3aKkpacur
yKasaHHbIE KJIeTKH.

a) 6) B)



Anropmntmbl yripasneHus g

§3.6

Anroputmsl ynpassieHns

Kurouessblie caoBa:
e yIpaBJIeHHE
® AJITOPHUTM yIPABJIEHUS
e obpaTHas CBA3b

3.6.1. ¥Ynpasneunue

Yrnpaeneune — 370 NPOLECC LeneHanpaBieHHOro BO34encTemsa Ha OObekT;
OCYLLECTBAIAETCA AJiF OpraHmndaunmn QyHKUMOHMPOBaHMSA 0ObeKTa No 3a4aH-
HOW nporpamme.

B cepeaviHe nNpoLwwsioro Beka BbiAAIWMINCA aMePUKaHCKUi
y4éHbiii HopbepT Bunep (1894—1964), nay4asLlivin pasnuy-
Hble TexHu4eckue n BuonornHeckue cuciembl, yctTaHoBwul,
4TO ynpassieHne B HUX ocyluecTBnaeTcs no obien cxeme.
BuHep cuYMTaeTcs OCHOBOMOJIOXHMKOM Haykm 00 ynpasne-
HUN — KWOEPHEeTUKH.

YunpasisieMbiM 00beKTOM (00BEKTOM yIpaBiIeHHA) MOXET OBITh TeX-
HUUYECKOe YCTPOMCTBO (HampuMep, aBTOMOOWIIB), OAWMH UYEeJIOBeK (HAImpu-
Mep, VUYeHUK, COJIIaT) WA KOJUIEKTUB (HampuMep, OPKecTp, pabOTHUKN
NpPENIIpuATHA).

YupasasomumM o0bexToM (YyIPaBIAOUIed CHCTEeMOI) MOXKeT OBITh
yeJsioBeK (Hampumep, HIo(Ep, MTUPUIKED OpKecTpa, YUHUTedb, JUPEKTOD),
KOJUIEKTHB (HampuMep, IIPaBUTEJIbCTBO, MapJIaMEHT), a MOXKeT ObITh H
TeXHUYECKOe YCTPOHCTBO (HAanpuMep, aBTOMaTUUYECKUN peryjiaTop, KOM-
OBIOTED).




Maea 3. OCHOBbI anropnTMmn3aunm

MocnepoBaTenbHOCTE KOMaHZ, MO YNPaBAEHIO 00BLEKTOM, NPUBOAALLANA K 3a-
paHee NoCTaBIEHHON LEnu, Ha3biBaeTCs anropUuTMOM YNPaBIEeHUs.

Ilpocreiiiipne ajropuTMbL YIIPABJIEHUS MOI'YT COCTOATHL U3 OMHOM KO-
MaHIBI HJIU IIPEICTAaBJSATH COOOM JMHEUHYIO IOCIEeIOBATEeNbHOCTH KO-
MmaH. Bojsiee ciioKHBIE aJITOPUTMBI YITPABJIIEHUS COOEPKaT BETBJIEHUA U
LLAKJIBI.

3.6.2. O6parTHas cBA3b

g ynpaBieHHs Hy)KHa HH(MpoOpManusi. Bo-mepBBIX, YIPaBIAMOIIHNA
O0BEKT JOJIIKEH MOJIYIUTh HH(POPMAIIUIO O TOM, YTO €My HYYKHO, T. €. OH
ZIOJI2KeH 3HATH IeJIb CBOUX AeHcTBHUE. BO-BTOPBIX, YIPaBIAIOIIUI 00 BEKT
JOJXKEeH 3HaTh, KaK MOYKHO JIOCTHUYb [OCTaBJEeHHOU Ienu. BaskHO, UTO
uHGOpPMAIUA O I[eJIU U crocobax e€ JOCTHIKEeHUS JOJI3KHA ObITh U3BecTHA
YIPaBASIONEMY OOBEKTY /IO Hauajia Mpoiecca yrpaBaeHs .

IIpumep 1. Yopasienue ABHKEHHEM aBTOMAaINH (0O0BEKT yIpaBJe-
HHUs) HA MEepeKpPECTKe ¢ MOMOIIbI0 cBeTo(dopa (yIpaBiadiomuili 00BEKT).
B aT0il curyanuu ymopapiisiioiiee BozjelcTBue (GopMEpPYyeTcS B 3aBUCH-
MOCTH OT 3aJIOXKeHHOHM B yIpPaBJAOINEeM 00beKTe HMCXOAHON mHbopMa-
nnu. CeeTodop He BOCHIPUHUMAET TEKYIIYVI0O UH(OPMATIHIO O COCTOSTHUN
OBHUMKEHHS Ha NMEePEKPECTKE, OH HEe M3MEHsICT ajJrOPUTM YIpaBJeHHA OT
TOT'0, YTO ¢ KAKOM-TO CTOPOHBI CKOMMUJIOCh OY€Hb MHOTO MalIvH U 06paso-
BaJach «IIpobKa».

OOpartHas cBsi3b — 37O MNPOLLECC nepenaqn nHdopmMaLm o CoOCToAHUN 06b-
ekTa ynpasneHus B ynpasnsioLLytO CUCTEMY.

O6paTHas CBA3L IIO3BOJIAET KOPPEKTHPOBATH YIPAaBJAIOIIHE BO3meii-
CTBUSA YHPABJISIOIIEH CHCTEMEI Ha 00BEKT YIIPABJIEHUA B 3AaBHUCHMOCTHU OT
cocTosiHUA 00'beKTa yipaBiaeHusa. O0parHas cBaA3b IPEIyCMOTPeHa B psaje
OBITOBBIX NPUOOPOB (HAIpUMEpP, YTIOI C TEPMOPEryJsaTOPOM, XOJOANJIb-
HHUK, KACTPIOJIA-CKOPOBapKa), B KMBBIX OpraHu3Max, B 00II[ecTBe.

_ YnpasnsioLliee
Ynpasnsiowmi 06LekT — Q6bekT ynpaeneHus
BO3AENCTBUE

N

ObpartHas cBA3b

Puc. 3.16. KubepHeTuueckasi MOZeJIb YIIPABJIEHMI A




Anroputmbl ynpaeneHus

B mHacTosiiee BpeMa OUEHE YACTO POJIL YIPABJIAIOLIEH CHCTEeMEI OTBO-
OUTCA KOMIOBIOTEDPY, B IaMATL KOTOPOT'O 3aJI0MKeHa mporpaMMa yIpasJe-
HUA, IPeAyCMaTPUBAOIIAA BCe BAPUAHTHI HH(GOPMAIUYU, KOTOPLIE MOT'YT
OBITE MONYYEHELI 10 OOpaTHOM! CBA3H.

ITpumep 2. Eciit BMecTOo 006bIuHOTO cBeTOodopa Ha MJOPOIKHOM Ilepe-
KpecTKe OyIeT YCTaHOBJEH «HMHTEIJIEKTYyaJabHEIH» CBEeTO(OpP — BBICOKO-
TEXHOJIOTUYHOE YCTPOHCTBO, OCHAUIEHHOE AaTUHUKaMU, (DMKCHUDPYIOIIUMHA
CKOpPOCTh ABHIKEHUA HA JOPOTe ¥ IIOTHOCTh TPAHCHOPTHBIX IIOTOKOB, TO
yhOpaBJieHHEe OBHYKeHUEeM CTaHEeT 00Jiee PaIljMOHAJBbHEIM 38 CUYET y4eTa MH-
dopmaruu, mocTynawoImne oT o0beKTa yupasiesus (puc. 3.16).

CAMOE IN’JTABHOE

YnpaBiaeHue — IIPOIIECC I[eJIeHANIPABJIEHHOr0 BO3LeliCTBUA Ha OO bEeKT;
ocylllecTBIAeTCS AJsl opraHusanuy GyHKIMOHUPOBaHUSA O00bEeKTa 10 3a-
JaHHOU ImporpaMme.

HOCJIBI[OBaTBJIbHOCTL KOMaH INIO ynpaBJIE€HHIO 00'BEKTOM, IIpuBOOAHA-
miad K 3apaHee MOCTaBJIEHHOM 11eJ1¥, Ha3bIBae€TCA aJITOPUMTMOM yIIpaBJie-
HUAA.

Bonpocbl u 3apanusa

1. Yto Takoe ynpasienue? IlpusenuTe npuMepbl YIIPABIAIOIHX CHC-
TeM U yIPaBJIAeMbIX MU O0LEKTOB.

2. Yto Taxoe anroputm ynpasieHusi? IlpuBeamnTe npuMepbl CHUTYya-
nuifi, B KOTODHIX WMEIOT MEeCTO JUHEHHble, Pa3sBETBIAMIIUECA U
IUKJITYecKHe aJITOPUTMBI.

. Uto m3yuaer HayKa KubepHeTtuxa?

3
4. Kakasa uadopmauysa HyKHA )14 ynpaBiaenusa? [IpueBeauTe mpumep.
5. Yro Takoe obpaTHas CBA3L?

6

. Onuinure KNGEPHETUYECKYIO MOAEJb YIIPABIEHHA.

6 Hudopmaruka. 9. Y. |
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Mhasa 3. OCHOBbI anropuMTMmM3aauun

@) Tectosblie 3apaHua AN CaMOKOHTPONA

1. AJITOPUTMOM MOKHO CUUTATEH:
a) OIHCcaHWe PELIEHUs KBaJPAaTHOTO YDABHEHM S
0) pacmucaHue YPOKOB B IIIKOJIE
B) TEXHUYECKHI NacrOPT aBTOMOOMIIA
') CIIUCOK KJIacca B :KypHAale

2. Kax HaspIBaeTcs CBOMCTBO alrOPHUTMA, O3HAYAIOIIEE, YTO JAHHLIN
aJlTOPUTM IIPUMeHUM K PelIeHUI0 [[eJIoT0 KJiacca 3amau?

a) IIOHATHOCThL

0) onpeAeIéHHOCTE
B) Pe3yJIbTaTUBHOCTH
T') MaccOBOCTb

3. Kak Ha3wIBaeTcs CBOMCTBO aJIrOPUTMA, O3HAUAOIIlee, UTO OH BCETaa
TNIPUBOAUT K DPE3yJbTATy UepPEe3 KOHEUHOE, BO3ZMOIKHO, OUEHB HOIh-
III0E, YNCJIO IHaros?

a) ZUCKPEeTHOCTh

0) MOHATHOCTE

B) PE3YJILTATHBHOCTD
I') MaCCOBOCTh

4. Kak Ha3wsIBaeTcsa CBOMCTBO aJropuTMa, O3HAYAIOIIee, YTO OH 3a7aH C
IIOMOILBLIO TaKHX IPeANHCaHUM, KOTOphI€ UCIIOJIHHUTEL MOKET BOC-
IIPHHMMAaTE ¥ 11O KOTOPBIM MOKET BbIIIOJIHATH TpeGYEMbIe ,Z[efICTBI/Iﬂ?

a) JUCKPETHOCTb
0) NOHATHOCTE
B) OIIPEIEIEHHOCTE

T') MacCoOBOCTh




TecToBble 3agaHna AN CAMOKOHTpPONS

5.

Kax HaseIBaeTcs CBOMCTBO aJIrOPUTMA, O3HAUAOIEe, UTO IIYTEH pe-
IIeHUS 3aJaUl pasiesiéH Ha OTHeIbHBIE IIaru?

a) IVICKPETHOCTh

0) onipeieIEHHOCTE
B) Pe3yJIbTATUBHOCTE
T') MaCCOBOCTh

Kax HaspIBaeTCA CBOMCTBO aJlOPUTMAa, O3HAUAIOIlEe, YTO IYTh pe-
IIeHUs 33Ul ONPEAEJIEH BIIOJIHEe OAHO3HAUHO, HA J0O0OM I1are He
JOONYCKAIOTCA HUKaKUe JBYCMbICJIEHHOCTY U HEJOMOJIBKU?

a) ANCKPETHOCTh

0) TOHSATHOCTH

B) OIIpeeIEHHOCTE
T') Pe3yJILTaTUBHOCTD

Hcnonuurenio Yepenanrke GbLJI JaH OJI8 UCIOJHEHUS CJIENYIOITANR o
aJITOPUTM:

[loeTopn 10 [Bnepen 10 Hampaeo 72]

Kakas ¢urypa nosiButcst Ha skpane?

a) HeBaMKHYTas JJIOMaHasA JIUHUSA

0) IpaBUJIBHBIN JECATUYTOJbHUK

B) ¢urypa, BHyTpEHHHE YIJIbBI KOTOPOU paBHBI 72°
T') TPaBUJABHBIN TATHUYTOJBHUK

Hcmnonaurens PoGoT nepegBuraercs o KiIeTyaToMy IOJIO, BBIIIOJN- o
HAA KOMaHAbBl, KOTOPHIM IPHCBOEHBI HOMepa: 1 — Ha KJIeTKY BBepX,

2 — Ha KJIeTKY BHU3, 3 — HAa KJIETKY BIIPABO, 4 — HAa KJIeTKY BJIEBO.

Meoxay cocefHIMHU KJIeTKaMU II0JIS MOT'YT CTOATH CTEHLI. Ecau npu
BBINOJIHEHUM ouepegHoro mara PoboT cTalKkMBaeTcsi CO CTEHOMH, TO

OH paspymiaercs. B pesyjibrare BBIIIOJHEHUs [OPOrPaMMBbl
3242332411 Pobor ycmerrHo nporren u3 Touku A B Troury 5. Ka-

KYIO IpOrpaMmMy HEOOXOZMO BHIIOJHUTD, YTOOBI BEDHYTHCS U3 TOY-

KU B B TOUKy A o KpaTyainieMy IIyTH U He NOJABEePTHYTHCA PUCKY
paspylineHusa?

a) 4l

0) 4131441322
B) 2231441314
r) 241314

a) 14




V)

Masa 3. OcHOBbLI anNropuTMNU3auum

9.

10.

11.

12.

13.

CucremMa KOMaHJ HCIIOJHUTENS BEHIUMCINTEIb COCTOUT U3 IBYX KO-
MaH/[, KOTOPBEIM IIDUCBOEHBI HOMEpPAa:

1 —BblHTK 2

2 — YMHOXb Ha 3.

IlepBas 13 HUX YMeHbIIIAET YKCJIO Ha 2, BTOpAaA YBeJIUUYNBAET YUCIIO
B 3 pasa. Ilpu samucy ajiropuTMOB AJIA KPATKOCTH yKAa3BIBAIOTCA
JMIIb HOMEepa KOMaH[. SalHIIuTe aJrOPUTM, COoAepsKalnuii He 6o-
Jlee NATU KOMAaH[, C IOMOINEIO KOTOporo us unciaa 11 6yzer moayue-
HO ymcJyo 13.

OrBeT:

HekoTOpEIT aNrOPUTM CTPOUT LIENOUYKY CMMBOJIOB CJIEAYIOLIUM 06-
pasom:

e mepBad IeIOYKa COCTOHUT 13 OJHOI'0 CMBOJIa — IUdPHI 1;

e B HAYaJIO KaXJOH M3 IIOCJEAYVIOIUX 1ell0YeK 3alliChIBAETCH YKC-
JIO — HOMeEP CTPOKMY IO IOPAAKY, JaJjiee ABAXKAbI IOAPAL 3aIHUChI-
BaeTcHd IIPeAbIAYIaA CTPOKA.

Bor nepBrIie 3 cTPOKH, CO3MaHEBIE II0 3TOMY IPABUIY:

11
(2)211
(3) 38211211

CKOJIBKO CMBOJIOB OyZIeT B CeILMOM 1leTTOUKe, CO3AaHHON IO BTOMY
ajaropuTmy?

HawuGonsnreil HarIsAHOCTHIO 06/1aa10T cieayoiue (GopMbI 3aIIUCH
aJITOPUTMOB:

a) CIIOBECHBIE

0) pPEKypCUBHBIE
B) rpamuuecKue
I') IOCTPOYHBIE

BeJII/I‘—iHHbI, SHaAYEeHNA KOTOPHIX MEHAKTCA B IIpollecCe MCIIOJITHEHU
aJirOpuTMa, Ha3bIBAKOTCHA:

a) TOCTOAHHBIMU

0) KOHCTaHTaMH

B) IEpeMeHHBIMH

') TabJIMUHBIMU

BenuuwmHO# 11€7T0T0 TUNA ABASAETCA

a) KOJIMYEeCTBO MeCT B 3PUTEJILHOM 3aJie




TecToBbIe 3aaaHUa A1 CAMOKOHTPONA

0) pocT yemoBEKA
B) MapKa aBTOMOOHIIA
T) IJIOIIAAb FOCYapCTBA
14. Kaxkoe Joruueckoe BeIpaskeHNe UCTUHHO, ecau x € [-10, 10]? o
a) (x > 10) U (x < -10)
6) (x > 10) WM (x < —10)
B) (x < 10) WM (x >= -10)
) (x >= -10) U (x <= 10)

15. VYKaKuTe IpaBUJIbHBIN BADHAHT 3allMCH yCJIOBUA «X — JABY3HA4YHOE 0
YHCIIO»:

a)x div 10 <= 9

6) (x >= 10) M (x < 100)
B)x div 100 = 0

r)x mod 100 <= 99

16. Kakas xomaHga mpUCBAMBAHUA MOJHKHA CJIEJLOBATH 3a KOMaHIaMU 0
A:=A+B u B:=A-B, uTOOBLI NOCIEJOBATEIbLHOE BBLITIOJHEHHE BCEX
TPEX KOMAaHJ BEJIO K 00MeHY 3HAUEHUSIMHU IIepEMEHHBIX A U B?

a)A:=A+B
0)A:=A-B
B)B:=A+B
r) B:=B-A

17. K xakoMy BUAY aJTOPUTMOB MOXXHO OTHECTH aJITOPUTM, CXeMa KO-
TOPOIr'o IpPeACTaBJIeHA HUXKe?

Deiictere 1

I

Heiictere 1

a) JUHEeUHBIN

0) pazBeTBIAONIHAHACA
B) IUKJIMIECKII

T) BCIIOMOTraTeJ bHBIi

7 Hudopmaruka. 9w Y. 1




Mnaea 3. OcHoBLI anropUuTMMUsaumn

18. K kaxoMy BUAY aJITOPUTMOB MOYKHO OTHECTH aJI'OPUTM, cXeMa Ko-
TOPOTO MpeACcTaBJIeHa HUKe?

a ’ Het
Ycnosue

Jencreus 1 Henctaus 2

a) TUHeHbII

0) pa3BETBIAOLINICA C HEIIOJIHBIM BETBJIEHHNEM
B) Pa3BEeTBIAIOIIHUICS C IIOJIHLIM BETBJIEHIEM
I') IUKJINYEeCKUT

19. K xaxomMy BHAY aJIrOPUTMOB MOX<HO OTHECTH AJTOPHUTM, CXeMa KO-
TOPOrO IpeACTABJIEHA HUMKe ?

Ycrnosue

Tenouuvkna

Het

a) IIUKJ ¢ TapaMeTpoM

0) IUKJI ¢ 3aJaHHBIM YCJIOBHEM IPOIOIKEHHUA PabOThI
B) IUK.JI € 3aJJaHHBIM yCJIOBUE€M OKOHUYAHUA PaOOTEI

T') IIUKJI ¢ 3aJaHHBIM YKUCJIOM IIOBTOPEHH I

20. K xaxoMy BHAY aJITOPUTMOB MOYKHO OTHECTH aJI'OPUTM, CXeMa KO-
TOPOro IpeAcTaBJieHa HUuMKe?

Tenouwvkna




TecToBbIe 3aaaHUA AN CaAMOKOHTpoOns

21.

22.

a) LMKJI ¢ 3afaHHBIM YCJIOBHUEM IPOLOJIXKEeHUs paboThl
0) IMKJI ¢ 38ITaHHBIM YCJIOBHEM OKOHUYaHUHA paboThl

B) IIUKJI C ITOCTYCJIOBUEM

I') DUKJ ¢ 33JaHHBIM YKCJIOM IOBTOPEHUI

K kakomMy BUAY aJropuTMOB MOYKHO OTHECTH aJITOPUTM, CXeMa KO-
TOPOro IIpe/IcTaBIIeHa HUMKe?

Teno uukna

Ycnosue

Het

a) IUKJI ¢ 3aJJaHHbIM YCJIOBUEM IIPOJ0JKEeHUS PaboThI
0) IIMKJI C 3aJaHHBIM YCJIOBUEM OKOHYAHUSA pabOTHI

B) IIMKJI C 3aJaHHBIM YHCJIOM [IOBTOPEHNH

T') IIUKJ C IPeAyCJI0OBUEM

Cepreit, AHTOH, Tana u Hapns, rynass mo Jecy, HATKHYJIUCE HA
OBpAaT, KOTOPHIH MOYKHO IepeiiTu 1o matkomy mocty. Cepreit mo-
JKeT nepeiTu ero sa MUHYTY, AHTOH — 3a naBe, Taus — 3a TpH,
Hansi — 3a uerkipe. @OHAPUK ¥ rPYONEI TOJIBKO OAWNH, 1 OH 00s3a-
TeJIBLHO HYMKeH [AJd Nepexoja MO0 MOCTY, KOTOPBIA BBIAEPIKUBAET
TOJIBKO ABOUX 4esioBeK. Korjia fBa uesloBeKa BMeCTe UAYT IO MOCTY,
TO UAYT OHM CO CKOPOCTERIO OoJiee MeIJIMTENBLHOTO U3 HuxX. Pebara
cMoOrJIH paspaboTaTh aJITOPUTM Hepexoja Ha Apyroi Oeper 3a MUHHU-
MaJIbHO BO3MOMKHOe BpeMs. Kakoe BpeMsa oHa 3aTpaTUJIM Ha €ro Uc-
nojguenue?

a) 10 MmunyT
6) 11 munyT
B) 12 munyT
r) 13 munyT

23. TaH (parMeHT JUHEHAHOrO aJIrOPUTMA. - o

a:=8
b:=6+3*a
:=b/3*a




Mhaea 3. OCHOBbLI anropuTMM3aunm

25.

26.

Yemy paBHO 3HaUEHUE IIEPEMEHHOU a TI0CJIe er0 UCIIOJIHEHN A ?
OTBer:

. Ucnonunre cienyomuil )parMeHT JHHEHHOIO aJTOPUTM IJIA 4 = X

ub=y.

a:=atb

b:=b-a

a:=a+tb

b:=-b

Kakne 3HaUE€HUS IIPHCBOEHBI IEPEMEHHbBIM a U b?
a)y, x

0)x+y,x—-y

B) X, Y

r) =y, X

Omnpenennre 3HaYE€HHUE [EJIOUMCIIEHHBIX MEPEMEHHBIX X U Y IOCJe
BBIIIOJIHEHUST ()parMeHTa IPOTPaMMBbI.

x:=11

yv:=5

ti=y

y:=x mod y
x:=t
yi=y+2*%t
a)x=11,y=5
6)x=5,y=11
B)x=10,y=5
rNx=»5,y=10

Cpenu 4eTBIPEX MOHET eCcTh OfHa (hanbIInBasi. HeusBecTHO, Jerde
OHa WJIn TsKejnee Hactosameil. Kakoe MUHIMaJIbHOE KOJHMYECTBO
B3BEIIHMBAHNI HEODXOAUMO CeJIAThH HA Becax ¢ ABYMS YarlkaMu 06e3
TUPb, YTOOBI OIIPEAEJIUTE (DATBIINBYIO0 MOHETY ?

a) 2
6) 3
B) 4
r) o
HcnoHuTe anroputm opu x = 10 n y = 15.




TecToBble 3a4aHUNA ANIR CAMOKOHTPONSA

28.

29.

Kaxue sanauenus 6yayT monyueHnsl B peayabTaTe ero paborsi?

a)—5, 10

6) 5, 20

B) 10, 15

r)5, 5

n)-5,5

Hcnonaure hparmenT anropurma npu a = 2 u b =0. 0

OnpenenuTe 3HaAUEHHE TTIEPEMEHHOM b TTocjIe BHIIIOJTHEeHU A (hparMeH-
Ta aJropuTMa.
OrBer:
Onpegenure 3HAYEHUE IIEPEMEHHOM [ IIOCJIe BBIIIOJHEHUS (hparMeH-
Ta aJIropuTMa. o
f:=1
HO onst 1 or 1 mo 5
fo=f*i
Ky
Orser:




fnasa 3. OCHOBbI aNropUTMU3aumnmn

O 30. OnpezenuTe 3HaUeHVEe MEPEeMEHHOI S IOCJIe BEINOJHEHHA ()parMeH-
Ta aJITOPUTMA.

:=0

HO onst 1 or 1 mo 5
s:=s+i*i

KII

OTger:




Ffnasa 4
HAYAJIA NTPOrPAMMUPOBAHUNA

§4.1

Ob6uwime ceegeHus 0 93biKe NPoOrpaMmMmUpoBaHUs
Mackanb

RaroueBsre ciaoBa:
e F3BIK IPOrPAMMUPOBAHUSA
e IIporpamMma
e ajn(paBUT
e CIIy>KeOHBbIe CJIOBa
e THUITBHI JAHHBIX
® CTPYKTypa IIPOTPaMMBI
e OnepaTop NpUCBaUBaHUA

SA3bIKN NporpaMMHPOBaHUsI — 9TO (DOPMAaJIbHbIE SI3BIKK, IIpeJHa3Ha-
YeHHBIe JJIf 3alicH aJTrOpPpUTMOB, MCIOJHHTEJeM KOTODPBIX OyJeTr KOoM-
NbIOTEP. 3alllcH aJIFOPUTMOB Ha A3bIKAX NPOrPpaMMUPOBAaHUS HAa3BIBAKOT-
Cs IPOrpaMMaMH.

CyliecTByeT HECKOJBKO TBHICAY A3BIKOB NPOrpaMMHUpoBaHus. MBI C
BaMU IIO3HAKOMUMCSH € A3BLIKOM ITporpaMmupoBaHus Ilackaab, KOTOPBIA
6p11 paspaboram B 70-x rojax mpouwntoro Bexa Huximaycom Buprom
(IlIBeiiniapusi). CBOE Ha3BaHUWe STOT S3LIK MOJIYUKUJI B YeCTh (hPaHIY3CKO-
ro yuenoro Biesa Ilackasnsa, n3BeCTHOrO He TOJIBKO CBOUMU JOCTHKEHUA-
MM B MaTeMaTuke, pusmuke u punsocoduu, HO U CO3JaHUEM IIePBOI B MUpe
MexXaHWYeCKOH MAaIlIMHbI, BHIIIOJIHABIIEH CJI0KeHUe JABYX YHCeJI.

$lzpik ITackanpe cunTaeTcd YHHBEPCAJBHEIM A3BIKOM IIPOrPaMMUPOBA-
HUsI, TaK KaK OH MOXKeT OPHMEeHATHCS AJIsl 3alUCH aJITOPUTMOB PelleHns
caMBIX Pa3HBIX 3a/a4 (BBIYUCJIUTEJIBHBIX, 00pAOOTKI TEKCTOB, IIOCTPOE-
Husi rpaduYecKux M300parkeHui, moucka uapopmaruu u t.4.). Or noa-
JEPIKUBAET NPOYEOYPHLLU CMUJLbL NPOZPAMMUPOBAHUS, B COOTBETCTBUN C




Mnaea 4. Hayana nporpammupogBaHus

KOTOPBIM ITpOTrpaMMa IIpeAcTaBisgeT coO0H IocieJoBATeIEHOCTD OIIePATO-
POB, 3aJa0UIUX Te UJIN NHbIE AefCTBUA.’

Huknayc BupT (poa. B 1934 r.) — WBENUAPCKUIA YYEHDIN,
crneunannct B obnactu MHGOPMATUKKU, OOUH U3 N3BECTHENMLLNX
TEOPeTVKOB B 06nacTu pa3paboTkiy S3bIKOB NPOrpaMMUPOBaHUS,
npodeccop MHGOPMATUKK (KOMNBIOTEPHLIX Hayk). PazpaboTumk
s3bika [Nackanb v paaa aApyrmx A3blkOB MNPorpaMMUpOBaHUS.

4.1.1. AndasuT n cnoBapb A3bika

OcHOBOH si3bIKa TporpaMMupoBaHusa Ilackanb, KaKk U JIIOOGOr0O Ipyroro
SIBBIKA, ABJIAETCsS apaBUT — HAOGOP AOIIYCTUMBIX CUMBOJOB, KOTOPHIE
MOZKHO UCIIOJIb30BaTh [IJIs 3alIUCU IIPOrPaAMMBL. ITO:

* JIaTUHCKHe IponucHble OyKBHI (A, B, C, ..., X, Y, Z);

s JIaTHHCKHeE CTPOYHEIe OYKBEI (a, b, ¢, ..., X, ¥, Z);

e apalckwue upper (0,1, 2, ..., 7, 8, 9);

e crelHajibHbIe CUMBOJIBI (3HAK MONUEPKUBAHWA; 3HAKHN IIPElIMHAHUA;
KpyrJjsie, KBaJpaTHbIE 1 (hUI'YPHBEIE CKOOKI; 3HAKH apH(MeTHUYECKHUX
onepauui 1 gp.).

B kadecTBe HemeJIMMBIX BJIEMEHTOB (COCTABHBIX CHMBOJIOB) paccMaT-
PUBAIOTCA CJIeYIOIHe ITOCJeN0BaATEILHOCTY CUMBOJIOB:

:= (3Hak onepanyuy IPUCBANBAHNA);
>=pn <= (3Haku L u 2);
(* 1 ¥) (Ha4ay0 U KOHeI, KOMMEeHTapus).

B s3biKe cyIiecTByeT Takske HEKOTOpoe KOJNYEeCTBO Pa3JNUHbIX IeII0-
YeK CHMBOJIOB, pacCMaTpHUBaeMbIX KaK eQHHbI€ CMBICJIOBbIE 3JIEMEHTEL C
(pUKCUPOBAHHBLIM 3HadeHmeM. Taxpe MENOYKM CUMBOJIOB HAa3bLIBAIOTCS
cnyxebHBIMHu ciaoBamMu. B TaGn. 4.1 nmpuBeseHLI OCHOBHEIE CJYKeOHLIE
cJIoBa, KOTOPHEIE MBI OyZieM HCIIOIb30BAThL MTPH 3aIUCH IIPOTPAMM HA S3bI-
ke [Tackane.

1

C ApyriMy CTHISSMHM IPOTPAMMMPOBAHUA BEI IIO3HAKOMUTECh: IPU U3yUeHUH Kypca HH-
dopmatukn B 10—11 knaccax.




OObwue ceBepeHus O A3biKe NporpaMmmupoBanlns NMackans

Tabnvua 4.1
CnyxeOHble cnoea a3bika MNackans
Cay:xebHoe ciioBo A3bIKa Ilackans 3HayeHUe CJIOyxeOHOro cIoBa
and u
array Maccus
begin HavaJo
do BBIIIOJIHATH
else nHave
for IJIA
if ecJu
of us3
or uau
procedure Ipouenypa
program IIporpaMMa
repeat IIOBTOPATH
then TO
to 1o (yBenuuuBas o)
until mo (mo Tex mop, moKa)
var IepeMeHHas
while TIOKa

s o6o3HaYeHNST KOHCTAHT, IIePEeMEeHHLIX, IIPOrPaMM 1 IPYTHX 00k~
€KTOB HCIIOJB3YIOTCA MMeHa — JI00ble OTJIMYHEBIE OT CJIY?KEOHBIX CJIOB
IIOoC/Ief0BAaTEIBHOCTH OYKB, u(p U CUMBOJIA IIOLYEPKUBAHNS, HAUIHAIO-
ecs ¢ OYKBEI MJIA CUMBOJIA TIOJUEPKUBAHUS.

IIponiicHBIE U cTPOUHBIE OYKBH B IMeHaXx He pas3jInyuaroTcs.

HyivHa umMeHn Mmosker O6bITh Jir0boi. A yzobecTBa Mbl OyZeM HOIB30-
BATbCA UMEHAMU, JJHNHA KOTOPHIX HE IIPeBLIIIaeT 8 CHMBOJIOB.

4.1.2. Tunbi gaHHbIX, UCNOJNIb3yeMbix B A3bike lNackanb

B sassike IlacKasb NCIIONbL3YIOTCA PA3JINYHBIE THIIBI JAHHBIX. MBI Oy-
JeM IIOJIb3OBATHCS HEKOTOPBIMHM M3 TAaK HA3LIBAeMBIX HPOCTBIX TUIIOB
OaHHBIX:
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O6aacts
HazBanue O6o3nauenue | JonycTuMele 3HAYEHUA
aMATH
Ilenouncnenssii | integer! -32768..32767 2 GaiiTa co
3HAKOM
BewmecTBeHHBIH real +(2,9-10739 .,1.7-10"38) | 6 GaitToB
CuMBONBHBIN char ITponsBONBHBII CHMBOJI 1 6auT
andaBuTa
CTpOKOBBI# string ITocnemoBaTeILHOCThL 1 6auiT HA
CHMBOJIOB AJINHOMN CHMBOJI
MeHbIe 255
Jlormueckui boolean True u False 1 6anir

B BerjecTBeHHOM YUCJIE Heaas YacTh OT APOOHON OTAENsAETCA TOYKOM,
IIpH 3TOM IIepe TOYKOMH U ITocje Heé JOJIMKHO OBITh, IO KpaliHell Mepe, 110
opHoi nudpe. IIpobdesnsr BHYTPH YHCIa HEJIONYCTUMBI.

4.1.3. CrpykTypa nporpamMmbl Ha a3bike MNackanb

B nmporpamme, 3anucaBEHOIN Ha A3bIKe Ilackans, MOXXHO BBIIEIUTE:

1) 3arosI0BOK IpOrpaMMEl;

2) BJIOK OIMMCAaHWS MCIIOJIb3YeMbIX TAHHBIX;

3) 610K omHcaHUS AeHCTBHI 10 IPeobpazoBaHNI0 JaHHBIX (IporpamMM-

HBIHA OJI0K).

3aroJIOBOK IIPOTrpaMMbl COCTOUT M3 CJIYKeOHOro cjioBa program U uMe-
HHU IporpaMMebl. ITociie MMeHH IPOrpaMMbI CTABUTCSA TOUKA C 3aIlIATOM.

Brnok ommcaHusi MaHHBIX COCTOUT W3 pasJiesia ONMMCAaHWS KOHCTaHT
(const), pagzena onucaHud IepPeMEHHBIX (var) M HEKOTOPBIX APYTHUX
paszenos?. B paspesie ommcaHus IIepeMeHHbBIX YKa3bIBAIOTCS UMEHa HC-
IIOJIb3yEeMBIX B IIpOTpaMMe IIepeMeHHBIX W UX THUIl. IMeHa nmepeMeHHBIX
OJHOTO THUIIA TIEPEeYUCIAI0TCS Yepe3d 3anfATyI0, 3aTeM Iocjie IBOeTOYUud
YKAa3bIBAETCS UX TUIT; ONMUCAHNE KAXXJOro THUIA 3aKaHYUBAaeTCs TOUKOH ¢
zansaToi. Hurke npuBeiéH IpuMep pasjesia ONUCaHus IepeMEeHHbIX

vari,]j: integer; x: real; g:.cbw!i.
|
[ | ey

Uensii Tvn BellecTBEHHbIV Tun CUMBOSIbHBIV TUM

integer — OCHOBHOM, HO HEe €QUHCTBEHHBIN TUN AJIs paboThi C [[eJIOUNCIeHHBIMHU JaH-
HbIMH. J[0OMOIHATENBHY0 UH(GOPMALIMIO 10 3TOMY BOIIPOCY BBl MOYKCTC HAWTH B CIIpa-
BOYHHMKAaX 110 IPOrpaMMUPOBAHMIO Ha sA3bike Ilackas.

B 9 kyacce Mbl OFPAHUYUMCA PACCMOTPEHUEM PAa3JeNIoB ONHUCAHUA KOHCTAHT U Iepe-
MEHHBIX, OCTABHB PACCMOTPEHHE APYTHX PasnesioB AJs cTapIieil MIKOIbI.




O6uime ceepeHun O 93bIKe NporpamMupoeaHus NMackanb

IIporpaMmmMa MO2KeT He MMeTh 3aTOJIOBKA; B HEM MOYKET OTCYTCTBOBATH
60k onucaHuA AaHABIX. O0A3aTENBHON YAaCTHIO MPOTPAMMBI SBJIHETCH
nporpaMMHuBIi 010K. OH COIEepI UT KOMAHALI, OIIMCLIBAIOIIINAE AJITOPUTM
pelreHus 3anayu. ITporpaMMHbIl OJI0K HaYMHAETCS CO ¢JIoBa begin u 3a-
KAHYUBAETCHA CJIOBOM end ¢ TOYKOMH.

Huxe npuBenéH o011 BUJ NPOrpaMMbi:

program <muMsa NPOTPaMMEBL>;
const <CnMCOK MNOCTOAHHEIX 3HAWEHMI>;
var <onmMcaHMue MKCIOJIb3YEMEX INePEeMEHHEX>;
begin <Hayamno nporpaMMHOTO 6roka>
<oneparcp 1>;
<omepaTcp 2>;

<omnepaTop n>
end.

OmnepaTopsl — A3LIKOBBIE KOHCTPYKI[UU, C ITOMOIBI0 KOTOPBIX B TIPO-
TpaMMax 3alMCHIBAIOTCA JeiiCTBMsA, BHINOJHAEMbIe Hal JaHHBIMU B IIPO-
Iecce pelneHus 3agaduu.

Touka ¢ 3aIIATON CHYKUT pasfesuTesIeM MeXXAy OllepaTopaMu, a He
ABJIAETCA OKOHUYAHNEM COOTBETCTBYIOIET0 OIIepaTopa.

ITepex onepaTopom end TOUKY € 3alIATON CTABUTH HE HY K HO.

4.1.4. OnepaTtop npucBaMBaHu s

OcHOBHOE IIpeoOpa30BaHWe MAaHHBIX, BHIIOJHAEMOE KOMIbLIOTEPOM, —
NprCBaNBaHUE II€PEMEHHOM HOBOIO 3HAYEHWA, YTO O3HAYAET U3MEHeHUe
COJIEPXRMMOTO 00JIACTH IIAMSITH; OHO OCYII[EeCTBJISIETCS OIIe€PaTOPOM MpH-
CBaMBaHuA, aHAJOTMYHBIM KOMaHZe IPHUCBAUBAHUSA aJIIOPUTMHYECKOTO
aseika. O6mui Bug oneparopa:

<VMA TEPEeMEHHOM> : =<BHpaxXeHMe>

Omnepanus mnpucBaMBaHUA JOINYCTAMA JJisi BCE€X MPHUBEIEHHEIX B
Tabia. 4.1 TunoB naHHBIX. BeIpaskeHus B A3bIKe [lacKaab KOHCTPYUPYIOT-
CsI IO PACCMOTPEHHBIM pPaHee IIPaBHUJIaM [JIS aJITOPUTMUYECKOI0 SI3EIKA.

PaccvoTpuM npoiecc BRIIIOJIHEHRA OIIepaTOpOB IPUCBAUBAHUA HA clle-
AYIOI[eM ITpuMepe:

a:=10;
b:=5;
:=atb
ITpu BeImosiHEeHUU cmepaTopa a:=10 B s4YefiKy ONepaTUBHOHU ITaMATH
KOMITbIOTEpa C MMEeHeM a 3aHocuTcd 3HaueHne 10; Ipu BBLITIOTHEHUU Ole-
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paropa b:=5 B SUeKy ONIepaTUBHOI NaMsATH KOMIIBIOTEPA C IMEHEM b 3a-
HocuTcs 3HaueHue 5. IIpu BRITTOTHEHWM omepaTopa s : =a+b 3HAYeHUS A4e-
€K OIlepaTHBHOI MaMATH ¢ UMeHaMU a U b mepeHOCATCA B IIPOIleCCop, rie
HaJ HUMM BBITIOJIHHAETCA ouepauus cioxkeHus. IlosyueHHBIA pe3yabTaT
3aHOCUTCA B AUEHKY OITePATUBHOM ITaMATH ¢ UMeHeM s (puc. 4.1).

Mpoueccop

N R
OnepaTueHas namMaTb

Puc. 4.1. IIponecc BEIIOIHEHNS OIIepaTOPa IPUCBANBAHNS

CAMOE N 1ABHOE

ITackans — yHUBEPCAJBHBINA A3BIK MPOrPAMMUPOBAHUS, TTOTYYN BT
CROE HA3BAHWE B UECTh BhIJalomerocsa yuénoro Biesa [Tackans.

B a3bike Ilackanb UCIIONB3YIOTCA PA3JIUYHBIE THNIBI JAHHBIX: I1€JI0YHC-
nensbidl (Integer), BemecrBenusbril (Real), cumBoapubil (Char), cTpoko-
BRI (String), moruueckwmit (Boolean) u apyrue.

B nporpamme, 3anucanuoil Ha A3bIKe llackanb, MOYKHO BBIIETUTE:

1) 3aT0JIOBOK ITPOTPAMMBI;

2) orucaHNe UCIIONIb3YEMBIX JAHHBIX;

3) ommcaHue HEeHCTBHII MO IPeOoOpPa3sOBAHHUIO JAHHBIX (IPOTrPAMMHBIHN
GJI0K).

OO0t Bug nporpaMMBbI:

program <mMs IPOT'PaMMED;
const <CnmMcCOK NOCTOAHHBIX 3HAYEHUI>;
var <onMcaHue MUCIOJNb3YEeMEX NEe€PEeMEHHEX> ]
begin
<omepatTcp 1>;
<omepaTop 2>;

<onepatTop N>
end.




OGwme ceBefeHunn O A3bike nporpammuposaHus Mackanb

Bonpocsl 1 3aaaHnn Q

1. B yecTh KOro Ha3BaH A3LIK IporpaMMupoBanua IlacKkans?

2. ITouemy #A3BIK OpOrpaMMHpOBaHUsA IlacKajlb CUMTAETCS YHUBEp-
. CaJIbHBIM?

3. Yro BxoauT B cocTaB andasuta [lackans?

4. Kakux TpeboBaHuil ciefjlyeT NPUAEPsKUBATLCA NPU BHIOOpE UMEH
IJ1S Pa3JINYHBIX 00BLEKTOB B A3bIKe Ilackans?

5. VkaswiBasg HasBaHue, o003HAUEHHe, OHAIla30H KM 3aHHMAaeMylo 00-
JIaCTh MaMATH, ONUIINTE H3BECTHBIE BAM THIIBI JaHHEIX, HCIIOJIbE3ye-
MbI€e B A3bIKe Ilackagb.

6. B uém pasauna mexay yuciaamu 100 u 100.0 B sizeike ITackann?

7. Kakyro CTPYKTypy MMeeT HporpaMmMa, 3alMcaHHads Ha Asbike [lac-
KaJn?

8. Kak sanuceiBaeTCs paszes OMHCAHUS IIePEMEHHBIX ?

9. Banuure pa3ges onucaHudA IepeMeHHbIX, HeOﬁXOf.[PIMbIX AJIA BbI-
YHCJIeHMUS:

a) sHauveHUs GYHKIUN Y = x2;
0) Ironia Ay NPAMOYTOJLHUKA;

B) CTOMMOCTH NOKYIKU, COCTOSAINEH 13 HECKOJILKUX TeTpaser U Ta-
KOr0 JKe KOoJInUecTBa 00JIOKeK;

T) CTOMMOCTH IIOKYIKM, COCTOSIEN U3 HeCKOJbKNUX TeTpajeil, He-
CKOJBPKHX PYY€K H HeCKOJBKUX KapaHaallle.

10. OnuurnTe IIPoIeCC BHIMOJHEHHA OIIEPATOPOB [IPUCBANBAHUS.
a:=3; b:=4; a:=a+b.

11. 3anuinuTe omepaTop AJIs:
a) BBIUMCJIEHUA CPeJHEeTO apu(phMeTHUECKOTO TepeMeHHbIX X1 1 x2;
6) yMEHBIIIeHUS HA eUHHIlY 3HAUCHHUA IIepeMeHHOi k;
B) YBeJIMUEHUSA HA €IUHUILY 3HAUEHHS [TepeMeHHOH i;

T) BBIYHCJEHUS CTOMMOCTH IOKVIIKH, COCTOHAIEl M3 HEeCKOJBbKUX
TeTpageili, HECKONbKUX PYYEK H HECKOJNbKHX KapaHaaleii.
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§4.2

Oprannszauus BBoga v BbiBOoAa AaHHbIX

K rogeBsIe cjIoBa:
e OIepaTop BHIBOJA writer
e (¢opmMaT BBIBOAA
e onepaTop BBoJa read

4.2.1. BoiBOA4 OaHHbIX

B npepnsipyiem naparpage MBI TO3HAKOMMJINCH CO CTPYKTYPOU mpo-
I'paMMEI Ha A3BIKe Hacrcam:, HaAy4YHUJIHUCHh ONIMCHIBATh JaHHbBIe, pacCMOTpe-
JIA OIlepaTop IPHUCBAMBAHUA. ITOTO JOCTATOYHO AJISA TOrO, UTOOBI 3aITd-
CaThk IPOTPAMMY MTpeobpazoBaHUs JaHHBIX. Ho pe3yaekTaTr 3TuX mpeobpa-
30BaHMI HAaM BHUJIeH He OyLeT.

I{J‘[ﬂ BEIBOJIA JAHHBIX M3 OHepaTI/IBHOﬁ IIaMdATH Ha 3KPaH MOHHTOpPA HC-
II0JIB3YyeTCH OIlepaTop BeIBOJA write:

write < BepaxeHuel >,< BepaxeHue2>,..., < BHpaxeHuel >

CIMCOK BBIBOIA

3eCh B KPYIJIBIX CKODKAaX IIOMEIMAeTCs CIIMCOK BEIBOA — CIIMCOK BBI-
pa)keHul, 3Ha4YeHUH KOTODHIX BBIBOAATCH HA IIeYaThb. JOTO MOLYT ObITH
YHCJIOBBIE, CMMBOJILHEIE U JIOTHUECKWME BLIPAXKEHWsI, B TOM 4YHCIie mepe-
MEeHHBbIE€ I KOHCTAHTHI.

IIpon3BosbHBI HAGOD CHMBOJIOB, 3aKJIUEHHBIM B aIOCTPO(dEI, cUnTAa-
eTcs CTPOKOBOM KOHCTaHTOH. CTpPOKOBasg KOHCTAHTA MOXKET COHEepIKaTh
JT00bIe CUMBOJIEL, HAbMpaeMble Ha KJIaBUaType.

Ilpumep. OnepaTtop write ('s=', s) BBIIOJHAETCH TAK:

1) Ha 3KpaH BBIBOAATCA CHUMBOJIbI, 38aKJIIOUEHHBIE B AlIOCTPOQbI: S=

2) Ha 3KpaH BHIBOJUTCS 3HAUEHNE IIepeMeHHOM, XpaHdlleecs B sueiike
ONepaTHUBHOMN ITAMATH C UMEHEM S.




OpraHusaums BBOAA M BbIBOAA AAaHHbBIX

Ecnu sHauenue mepeMeHHOU § paBHO 15 U oHA MMeeT IeJOYHCAeHHBII
THII, TO Ha 9KPaHe NMOABUTCA: s=15.

Eciu sHaueHne riepeMeHHOM s paBHO 15, HO OHA UMeeT BelleCTBeHHbIN
THII, TO HA BKPaHe ToABuTcsA: s=1.5E+01.

ITpu BEIIOJTHEHUHM OIlepaTopa BEIBOJA BCE 3JIEeMEHTHI CIIMCKa BBbIBOLA
rmevyaTamTCs HENOCPeACTBeHHO APyTr 3a apyrom. Tak, B peaysbraTe pabo-
TBI omepaTopa write (1, 20, 300) Ha skpaH OyzeT BbIBeJeHA IOCJIeL0-
BarenbHocTs upp 120300, KoTopasa OymeT BOCIIPHHHUMATBECA HAMH KaK
yucro 120300, a He kKaK TpU OTAEIBHEIE YHUCIOBBIE KOHCTAHTH. (nenaTs
BBIBOJIUMBIE IaHHBbIE 00JIee JOCTYNHBIMU /I BOCIPUATHA MOXKHO Pa3HbI-
MU criocobaMu:

S O P - OnepaTop BEIBOJA PesyasTaT
BBIBOJA
IobaBurek pasgenurenu — write 1y "5 Y% 20; '»'s 300) §1,20,300
3ansarble
IlobaBUTEL pas3meIuTen — write (1. " '; 2, ' ', 3) 1 20 300
npobesbl
Yrkasarb (popMaT BBIBOAA write (1:3, 20:4, 3:5) 1 20 300

@dopMaT BHIBOAA — 3TO YKa3bIBa€MOe IMOCJe ABOETOUHA IleJloe YUCIO,
OIIpeiesIAIoIlee, CKOJIBKO IIO3UIII HAa S3KpaHe AOJIYKHA 3aHNMAaTh BEIBOIU-
Mas BeIu4YuHa. Bcau nudp B YHCJIEe MEHbIIe, YeM 3ape3epPBUPOBAHHBIX
II0Z Hero NO3UIIMH Ha 9KpaHe, TO CBOOOAHEIE MO3UIIMI JOMOJHAIOTCA IIPO-
OesiamMu ciesa oT yucia. Eciin ykazaHHoOe B (hpopMaTe BbIBOJA IOCJE ABOE-
TOYMS YHUCJIO MeHbIIe, 4YeM HeoOXOZMMO, TO OHO aBTOMAaTHYECKHU Oyner
YBEJIMYEHO 10 MUHUMAJbHO HE0OX0UMOTO.

Ilns1 BEIBOZA BEILeCTBEHHOTO Yucja B popmare ¢ (hUKCHPOBAHHOMN 3a-
NATOM B CIIHMCKE BLIBOIA AJIA KasKIOT0O BhIDAXKEHUA yKasblBaeTCA ABa Ia-
pameTtpa: 1) o6i1ee KOIMYECTBO MMO3UIUH, OTBOAUMBIX TIOJ YHCJIO; 2) KO-
JIUYIECTBO MMO3UIUH B APOOHOM YacTH YHnCIa.

OnepaTtop BeIBOJA Pe3ynbTaT BRINOJHEHUA ollepaTopa
write ('s=', s5:2:0); s = 135
write ('s=', s:3:1); s = 15.0
write ('s=', s:5:1);: s = 15.0

IIpu BBLIMOJTHEHWE HOBOTO OoIepaTopa write BBIBOJ IPOLOJIMKAETCH B
To# ke cTpoKe. UTOOBI OCYIIECTBUTD IIepexol K HOBOH CTPOKe, UCIIOJIbL3Y-
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eTcd omnepaTtop writeln. [Ipyrux pasjiuumnii Mesxay omepaTopaMu write
uwriteln HeT.

4.2.2. NepBas nporpamma Ha a3bike lNackanb

ITonb3ysick pPacCMOTPEHHBIMHM OIlepaTOpPaMH, COCTaBUM IIporpaMMmy,
BBEIYHCJISIONYIO AJIMHY OKPYIXHOCTH M ILUIOLIAAb Kpyra paguyca b,4 cM.
HMcexonEpIMM 1aHHBIMY B 3TOH 3ajjaue ABAsAeTcH pagnyc: r = 5,4 cm. Pe-

3yJbTaTOM paboThl MPOrpaMMBI AOJIMKHBI ObITH BelWdWHBI C — [UIMHA
OKPY}KHOCTH 1 S — muromans kpyra. C, S u r — BeJIMYNHEI BEI[eCTBEHHO-
TO TUIA.

WUcxonuble nanHble ¥ pe3yJLTATHI CBA3AHBI COOTHOIIIEHUSMU, U3BECT-
HEIMU U3 Kypca Martematuku: C = 2nr, S = nr2. IlporpamMmMma, peaansyio-
iasi BBIYMCJIEHUA 110 3TUM opmyaam, OyaeT UMeTh BHUA:

program n 1;

const pi=3.14;

var r, ¢, S: real;
begin

r:=5.4;

ciy=2%pi *x;

si=pi*r*g;

writeln ('c=', c:6:4);
writeln ('s=', s:6:4
end.

JTa mporpaMMa BepHA U PeriaeT IOCTABJIEHHYIO 3a7auy. S3aNMyCTUR eé
Ha BHIIIOJIHEHME, BHI IOJIVUMNTE CJIeAVIOLUIUI pe3yJIbTaT:

U Bcé-Taku cocTaBICHHAS HAMH MporpaMMa MMeeT CYIIeCTBeHHbII He-
JOCTATOK: OHA HAXOJAUT AJIMHY OKPYXHOCTH U TIJIOMaAb KPyra IS eIuH-
CTBEHHOTO 3HaUeHUud paauyca (5,4 cm).

Jlist Toro 4TOGBI BBIYMCIAUTL AJIUHY OKPYMKHOCTH U ILJIOIIALL Kpyra
[Jis OPYroro 3HaueHusd pajuyca, norpedbyeTcsi BHOCUTHL M3MEHEHUS He-
IIOCPENCTBEHHO B TEKCT INPOTrPaMMBI, & UMEHHO H3MeHATH oepaTop IpH-
cBanBaHNsA. BHeceHNe HM3MeHEHHH B CYUIECTBYIOLIYIO IIporpaMMmy, IIO
MeHbIIIel Mepe, He Bcerza yaobHO (HampuMmep, Korga mporpamMma 60Jn-
mas ¥ OINepPATOPOB IIPUCBAWBAHUs MHOro). Hurke Bbl IIO3HAKOMHTECH C
OIepaTopoM, MO3BOJIAIOIIMM BBOAUTH MCXOAHbIE JaHHEIE B Impollecce pa-
6OTBI IPOrpaMMBbl, He IIpuberad K N3MEHEHHIO TEKCTa IPOrpaMMBbl.




Opranusauns BBoO4A U BbIBOAA OaHHbIX

4.2.3. BBOO paHHbIX C KNaBuaTypbi

Il BBOA B ONMEPATUBHYIO NAMSATH 3HAUEHUN ITepeMeHHBIX HCIIOJIb3Y-
eTcs olepaTop BBozja read:

read (KwuMms nepemeHHOM 1>, < UMA NEepPeMEHHOM 2>, < uMs nepeMeHHOM N >)

CnnCOK BBOIOA

IIpu BBRITTOJTHEHHH OoIeparTopa read KOMIIBIOTED MEePEXOOUT B PEKUM
OKUNaHUA NAaHHBIX: IIOJIb30BATEIb NOJIXKEH BBECTU NaHHbIE C KJaBUATY-
pBl ¥ Ha)KaTh Kjaasuiny Enterl. Heckonbko 3HaueHHN epeMeHHBIX UHC-
JIOBBIX THIIOB MOTYT BBOAUTLCA uepe3 npobes MM uepes sanAaTyio. Ilpu
BBOJIE CUMBOJIBHBIX TIEPEMEHHBIX MpobGes W 3amaTas BOCIPHUHUMAIOTCA
KaK CUMBOJIBI, IIO3TOMY CTABUTH X HEJIb35.

ITepBoe BBeZEHHOE ITOJIB30BATEJIEM 3HAUEHUE IepeMEeHHOI IToMelaeT-
Cf B AYECHKY IaMATU, UM KOTOPOH PACIIOJIOKEHO MEPBLIM B CIIMCKE BBO-
Ja, U T. 4. I103TOMy THUITBI BBOAUMBIX 3HAUEHUI (BXOJHOI'O IOTOKA) JI0JI-
JKHBI COOTBETCTBOBATH THIIAM IIepeMEeHHBbIX, YKa3daHHbIX B pa3geJse onmuca-
HHUA IIepeMeHHBIX.

IIpumep. IlycTe
var i, j: integer; x: real; a: char;

IIpucBouM IepeMeHHBIM i, j, X, @ 3HaueHud 1, 0, 2.5 u "A’. Ilnsa aToro
BOCIIOJIB3YEMCH OIIePaTOPOM

read (i, j, x, a)

1 OpraHu3yeMm BXOOHOH IIOTOK OSHUM U3 CIeAyIIinx CII0C00OB:

1 0 2.5 a<Enter> 1, 0<Enter> 1<Enter>
2.5,A<Enter> O<Enter>

2.5<Enter>
A<Enter>

3nech MBI He TONBKO HMCIIONL30BANU Pa3INYHbIe pasaennTtenn (mpodeJ,
3amaATasg), HO U BXOJHOM MOTOK NMPEACTABJANN B BUJAE OAHOM, MBYX U de-
TBIPEX CTPOK.

Jlyis BBOZA JAaHHBIX C KJIaBHATYPH MOKHO TaKXe UCII0JIb30BaTh OIepa-
TOp readln, KOTOPHIH OT/IMYAETCA OT OmlepaTopa read TOJBKO Te€M, UTO
IIOCJIe ero BEINOJHEHUA KYyPCcop ITepeXoAUT Ha HOBYIO CTPOKY.

1
HaskaTtuem xkiaBumm Enter MoskeT cOIIpoBOXIAaTHCH BBO KA IOTO 3BHAYEHU .
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VY COBEpPIIEHCTBYEM TPOTPAMMY n_1, opraHu30BaB B HEH BBOJ AaHHBIX
¢ moMmoIei0 omepaTopa read. A uToOLI MOJHL30BATEhL 3HAJ, AJISI YEro
TpeAHA3HAUEHA TTPOTPAMMA, W MOHMMAJ, KAKOe UMEHHO JIefICTRIE OXKU-
JlaeT OT HEro KOMIBIOTED, BBIBEJEM COOTBETCTBYIOI[HE TEKCTOBEIE CO00-
1LIleH!UA C IOMOIIBIO ollepaTopa writeln:

program n_1;

const pi=3.14;
var r, c, s: real;
begin

writeln ('BeumciieHre IJIMHBI OKPYXHOCTM M Ijlomamym kKpyra');
write ('Beenure r>>"');

readln (r) ;

cr=2*pi*r;

i=pi*r*r;

writeln ('c=', c:6:4);

writeln ('s=', s:6:4)
end.

PeaynrTaTr paboThl yCOBEPIIIEHCTBOBAHHONI NPOrpaMMBbL.

urbo Pascal 7.0

Iurbo Pascal g Uersion 7.0 y Copy

Buuncaenue mauHb oxpg»uncru W nAaowanu Kpgrd 3
Esenutre »>> 8.5 ;i 4

=53.3800 &

s=226_8650 ™

Temeps HamIa DporpaMma MOXKET BLIYHUCIUTL JJIUHY OKPYIKHOCTH H
IOk Kpyra AJist Jio60ro 3Hauenus r. MHaue roBopsi, OHA peliaeT He
eIVHUYHYIO 3a/Iavy, a IeJblH KJacc 3anad. Kpome Toro, B nporpaMmMe mo-
HATHO U yA0OHO OPTaHU30BaH BBOJ MCXOHBIX JAHHBIX ¥ BBIBOJ IIOJIyYae-
MBIX Pe3yJbTaTOB. ITO 00ecleYyrnBaeT APY KECTBEHHOCTH II0JIb30BATENb"
ckKoro uHTepdeiica.

CAMOE IrMABHOE

,IIJIH BBOJAa B OIIePATUBHYIO IIaMATH BHaHEHI/If;I nmepeMeHHBIX HCIIOJIBE3Y-
IOTCH OIIepaTopkl BBoZa read U readln.

Jns BHIBOZA NAHHLIX U3 ONEPATUBHON MaMATH HA BKPaH MOHUTOPA UC-
TIOJIB3YIOTCS ONlepaTopkl BeIBOJa write Hwriteln.

BBon nCcxX0AHBIX JAHHBIX M BBIBOJ Pe3yJIbTATOB AOJIXXHEI OBITh OPraHU-
30BaHBI MOHATHO U Y[ 00HO; 3TO 00ecriedHBaeT APYKeCTBEeHHOCTD II0JIb30-
BaTeJIBCKOT0 HHTEpPdEeHca.




OpraHmnsauva BBoA4a v BbIBOAA AaHHbIX

1.

2.

10.

Bonpockl U 3anaHus e

3anuiuTe oneparop, o0ecrIeuynBalOLAi BO BpeMdA paboThl mporpam-
MBbI BBOJI 3HAUEHUS IIEPEMEHHON Summd.

[TemouyncieHHBIM MTEPEMEHHBIM I, j, B HY}XHO IIDHCBOUTH COOTBET-
ctBeHHO 3HaueHudA 10, 20 u 30. SanumuTe orrepaTop BBOJIa, COOTBET-
CTBYIOL[HHA BXOJHOMY ITIOTOKY:

a) 20 10 30
6) 30 20 10
8) 10 30 20

Onuiure nepeMeHHbIe, HEOOXOAUMEIE I BHEIUMCJIEHUS MJIOIIAAY
TPEYTroJIBHUKA 110 €70 TPEM CTOPOHAM, U 3alUIINTE OIlepaTop, obec-
IIeYHNBAaOIINI BBOA HEOOXOAMMBIX HCXOAHBIX JaHHBIX.

YTo ABNSAETCA Pe3yJIbTAaTOM BBITIOJIHEHUSA ollepaTopa?
a)write (a)

6)write ('a')

B)write ('a=', a)

Kakoii Tvn umeer nepeMeHHas [, €CJIM MOCJIe BHIIIOJHEHUS OIEPATO-
pawrite (f) Ha3KpaH GBLIO BEIBEJEHO CIeAYIOllee YUCIIO?

a) 125
6)1.25E+2

Kakum 06pasomM MOKHO BBEIBECTH HA 3KPAH BEIECTBEHHOE YHUCJIO B
dopmaTe ¢ GUKCUPOBAHHOM 3anATOH ?

. Banuuinre OIlepaToOphEl BBOAA ABYX UMCeJl 1 BbBIBOAA MX B 06paTHOM

nopAanKe.
HlaH ¢parmMeHT nporpaMMbl:
read (a); read (b); c:=a+b; write (a, b); write (c)
VYaopocTure ero, COKpaTuB YKCJJI0 OIIEPATOPOB BBOZA U BEIBOJA.
Jlan ¢parmMeHT DporpaMMEbI:

:=10; b:=a+l: :=b-a; write (a, b) o
Kaxkwue unciya OyayT BEIBeIEHBI Ha 9KpaH KOMIObOTepa?

Hanmniure nporpamMmy, KOTOpas BRIYHCAAET ILJIOIIALb ¥ IEPUMETD o
OPAMOYTOJIBHHKA 110 IBYM €r0 CTOPOHAaM.




Mnaea 4. Hawana nporpammMmuposaHus

§4.3

NMporpammupoBaHne Kak 3Ttan peLueHu s
3apa4v Ha KOMMNbloTepe

KaroueBsrie ciroBa:
e IIOCTAaHOBKA 3aJauy
e (opmMmanusanua
e AJTOPUTMUIALKA
e IIPpOrpaMMHPOBaHUE
e OTJAJKa 1 TECTHPOBAHIE

KomnbioTepHile TporpaMMel IMPOTPAMMUCTBI CO3JAIOT IJIS DEIIeHUdA
pasHooGpasHbIX 3amad. IIporpamMMupoBaHHe — BaKHEBIH, HO HE eNHH-
CTBEHHEBIH 3TAll PellleHHA 3aJjauyl Ha KoMIbioTepe. YTo0kI pemiaTs 3agauyn
Ha KOMIOBIOTEPE, HEOOXOAMMO BiaZeTh A3BIKOM IMPOrpaMMUPOBaHUsA, 00-
JagaTh 3HAHUAMM B 00/1aCcTH MHGOOPMAIIOHHOTO MOAEJIMPOBAHNUSA U aNro-
PUTMH3AIHAH.

4.3.1. 3T1ansl peweHus 3a4a4m Ha KoMnbeloTEepe

Pemeﬂne 3azgadyy C HCIIOJIBb30BaAHMEM KOMIIBIOTEPaA BKJIIIOYAET B Ce6ﬂ
3Tanbl, NIOKasaHHEBIe HA puc. 4.2.

Ha nepsom amane o6b19HO CTPOUTCS CJIOBecHasi MHQOPMAaIMOHHAS MO-
neJib 00 beKTa MM IIpoliecca. IIpu aToM OOJPKHO OBITH YETKO OIIpeIeleHO,
YTO HAaHO (KaKHe MCXOAHble JaHHble U3BECTHEI, KaKue JaHHbIE AOITyCTHU-
MBI) U 4TO TpebyeTcss HANTH B pernraemMoi sagade. Taxixe HOJIKHBI OBITH
YETKO BBIZEJIeHbl HauboJjiee CcyIljecTBeHHbIE CBOMCTBA paccMaTpHBaeMOro
00'BEKTa, YKA3AHBI CBA3H MEK1y HCXOIHBIMY JAHHEIMH UM Pe3yJIbTaTaMH.

Ha emopom amane onucaresbHass HHMOPMaIMOHHAA MoJesb Gopma-
JIU3yeTcsi, T. €. BAlMCBIBAETCA C IIOMOIIBI0 HEKOTOporo (GopMasbHOTIO
A3blKka. Jlisa sToro Tpedyercs:

® IIOHATDH, K KAKOMY KJlacCy IPHHAOJEXHUT paccMaTpHuBaeMasd 3agavua,;




MporpaMmmMmupoBaHue KakK 3Tan peweHus sanaun ks

3ran PeaynbTaTt

McxogHbie gaHHbie CnoBecHas nHdopmMaunoHHas Moaesb

dopmanunzauus | Maremarnyeckas Mmogens
Il
T e
{ MporpamMmupoBatme ‘ Mporpamma

OTnaaka, TeCTUpoBaHue YTouHeHue moaenu,
(KOMMBIOTEPHbLIA AKCNEPUMEHT) nony4yeHue pesynsrara

Puc. 4.2. Irans! periennst 3a1aun Ha KOMIbIOTEPe

¢ 3anucaTh U3BECTHbIE CBA3KM MEMKAY MCXOLHBIMU JAHHBIMU U PE3YJIbTa-
TaAMH C IIOMOIL[bI0O MATEMATUUYECKHX COOTHOILIEHUT;
e BHIOpaTh HAMOOJIEE HOAXOAAIINM CIIOCO0 AJIA PeIeHns 3aJa4.

Ha mpemvwvem smane ocyiiecTBisieTcss TOCTPOCHUE AaJITOPUTMA —
YETKOH MHCTPYKIIUH, 3aJaloleil HeoOXO0quMYIO II0CIe/I0BATEeIbHOCTD Jei-
CTBUIl JJIf pelleHUs 3amauu. AJITOPUTM UAllle BCEro IPEACTABJISIETCA B
dopme 6I0K-CXEMBI, BBUAY €€ HATIISAJHOCTA U YHUREPCATHHOCTIH.

Ha uemeépmom amane anropuTm sanucbiBaeTCsa HA OJHOM U3 A3BIKOB
IIpOorpaMMMPOBAHUA. BBl yuuTech 3alHCHBIBATH IIPOrPaMMEI HA A3bIKe
TTackauns.

' Ha namom smane OCyIeCTBISIETCS OTIANKA W TECTHPOBAHWE IMPO-
IpaMMBI. JTal OTJIAAKHM M TECTHPOBAHHUS TAKKE Ha3BIBAIOT KOMIIBIOTEP-
HBIM 3KCIIEDIMEHTOM. .

Oryazxa mporpaMMBI — 3TO MHPOIECC IIPOBEPKH PaboTOCIOCOOHOCTH
OporpaMMBbl ¥ UCIIPABJIEHUSI 0OHADPYIKEHHBIX MPU 3TOM oInnbok. Ommoxkn
MOTYT OBITE CBSIBAHBI C HAPYILIEHHUEM [IPABUJI 3aIIHCH IIPOrPAMMLI HA KOH-
KPEeTHOM #3blKe nporpaMMupoBaHusA. X IIporpaMMUCTy IIOMOTaeT BbI-
ABUTDb UCIOJIb3yeMasl CUCTeMa TPOrpaMMUPOBAHUS; OHA BLIZAET Ha 3KpaH
COOOIIIEHN A O BHIABIEHHBIX ONITHOKAX.

IIpoBepka nmpaBuAbHOCTH paspaboTamHOI MTPOrpaMMBI OCYIT[CCTBIISET-
csd € NOMOLIBIO TeCTOB. TeCcT — 3TO KOHKPETHBI BAPUAHT 3HAUEHUHA KC-
XOJHBIX NaHHBIX, OIS KOTOPOrO M3BECTEH OKUIAaEeMEIN pe3yibTar.

8  Mudopmaruka. 9 k. Y. |




Fnasa 4. Havyana nporpaMmmupoBaHns

O mpaBHIBLHOCTH Pa3paboTaHHOK IIPOrpaMMBbl CBHUAETEIBCTBYET TaKKe
COOTBETCTBUE IIOJYUYEHHBIX AAHHBIX 3KCIEpPHUMEHTAJNLHBIM (paKTaMm, Teo-
PEeTHYECKHUM IIOJ0KEeHUAM U T. A. IIpu 3TOM MOKeT BOBHUKHYTH HE00XO-
IUMOCTh YTOYHHUTH paspaboTaHHYI0O MaTeMaTUYeCKYI0 MOZeJb, IOJIHee
y4ecTb 0COOEHHOCTH H3ydaeMoro o6beKkTa miu mpoiecca. [1o yrouHEHHOR
MaTeMaTUJYeCKO# MOJEeIM CHOBA COCTABJISIETCHA IporpaMMma, aHaJHU3upy-
I0TCS Pe3yJILTATH eé BhmosiHenusi. Tax npogoskaeTes A0 Tex Hop, IoKa
ToJyYeHHbIe pe3yJbTaThl He OYAYT MOCTATOYHO TOYHO COOTBCTCTBOBATHL
H3y4aeMoOMYy OO'BEKTY.

4.3.2. 3aga4a 0 nyTn TOPMOXEHUN aBTOMOOMNA

PaccMoTpuM IIOCJI€10BATE/IBHOCTE IIPOXOMKAEHUA 3TAIIOB PelIeHUA 3a-
Jayn Ha KoMnoeioTepe (cM. puc. 4.2) Ha mpuMepe IIPOCTOH 3aaduu.

BopuTrens aBTOMOOMIISA, ABUIKYIIIETOCA C HEKOTOPOM IOCTOSIHHON CKO-
POCTBIO, YBHUIEB KPACHBIN cBeT cBeTOodopa, HaXkas Ha TopMmoa. Ilocie aTo-
T'0 CKOPOCTh ABTOMOOMJIA CTAIa YMEHLIIATHECA KaXKAYVIO CEKYHAY Ha 5 MeT-
poB. Tpebyercs HaliTH pacCcTOSHUE, KOTOPOE aBTOMOOHIIB IPOUAET 0 HOJI-
HOM OCTAHOBKH.

ITepewiii aman. lano:

Vo, — HAYaNIbHAA CKOPOCTh;

v, — KOHeuHasd CKOpPocTh (PaBHA HYJIIO, TAK KaKk aBTOMOOHIb OCTAHO-
BHJICA);

a, — ycKkopeHue (paBHO —5 M/c).

Tpebyercs HaliTH: §, — PacCTOSHUE, KOTOPOe aBTOMOOHUIE IPOHAET 0
HOJIHO¥ OCTAaHOBKH.

Bmopoit aman. B 1auHoO# CUTyalluu MBI HIMEEM [eJI0 C NIPAMOJINHEeN-
HBIM PABHOYCKOPEHHBIM ABUKEHUEM Tesia. Popmyna s nepeMelleHns
[IPU 9TOM HMeeT BUL:

2
_VOx(Vx _VGI) +az V, = Vor
e e I
a 2 a

x x

-¥npocTum 3Ty OPMYJIy ¢ yIETOM TOrO, YTO KOHEUYHAs CKOPOCTEL PaBHAa
Vos Vox
HYJIIO: §, = —I. Ilpu a, = —5 M/c moytyuum: s, = TN

X




MporpaMmmMmupoBaHMe Kak 3Tan peLieHuUa 3a8a4m §:

Tpemuit sman. IlpeacTaBuUM aJropuTM peLIeHHA 3aJadyd B BUE
OJIOK-CXeMBbI:

Ha4ano

N0

S:=v0xv0/10

KoHey,

I

Yemeépmutii aman. 3anuilleM JaHHBIH alropuTM Ha A3bIKe IporpaM-
mupoBanud Ilackane:

program n_2;
var v0, s: real;
begin
writeln ('BelumcieHMe IOJIMHE YT TOPMOXEHMS aBToMOOmis') ;
write ('Beenure HadaJlbHYIO CKOpPOCTE (M/c)> ');
readln (vO0);
s:=v0*v0/10;
writeln ('Il0 NMOJHOM OCTaAHOBKM aBTOMOOMUNL NpokineT ',
s38:4, ' M. ")
end.

ITamuiil sman. IlpoTecTUpoBaTh COCTABJIEHHYIO IIPOrpaMMy MOXKHO,
HUCIIOJIL3Y S TY NHGPOPMAIMIO, UTO IIPU CKOPOCTH T2 KM/U ¢ HadyaJja TOpMO-
KEHMA A0 MOJNHOU OCTaHOBKM aBTOMOOMAE poxoauT 40 MeTPOB.

BoimoiHUB mporpaMMy HECKOJIBKO pa3 IIpU Pa3JUYHbIX HCXOJHBIX
JAHHBIX, MOXKHO CHEJIATH BBIBO: UYeM OOJIbIIIe HadyaJlbHAasd CKOPOCTb aBTO-
MoOusi, TeM GoJbIllee PACCTOSIHKE OH IIPOMET C HaUaaa TOPMOYMKEHUs 10
TTOJTHOM OCTAHOBKH.

IIpumeHaAs KoMIIBIOTED AJIA PeIlleHud 3a/ad, Bcerja cjleayeT IOMHUATS,
YTO HAPAAY C OTPOMHBIM OBICTPOeHCTBHEM U a0COIIOTHOMN HUCIIOMHUTE B~
HOCTBI0O y KOMIIBLIOTEPA OTCYTCTBYIOT HMHTYUIOHUSA M YyBCTBO 34PaBOTO
CMBICJIA, M OH CIIOCOOEH pelIaTh TOJbKO Ty 3aJady, IIPOrpaMMy pPEILIeHUsA
KOTOpPOU eMy MOATOTOBHUJ YEJIOBEK.
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CAMOE IN'MABHOE

JTarrkl peleHns 3a/Ia4i C UCIIOJIb30BAHUEM KOMIIbIOTEPAa:
1) nocTaHOBKA 3a/1aUM;

2) hopmanuszaiiud;

3) aJIrOpPUTMH3ALIUA;

4) nporpaMMHpOBaHUeE;

5) KOMIIBIOTEPHEIN 3KCOEPHUMEHT.

Ilns peuleHuA 3afad Ha KOMIbBIOTEpPE HEOGXOAWMO BIaZeTh A3BIKOM
IporpaMMUpPOBaHusA, oblagaTh SHAHUAMH B 00J1acTH UH(GOPMAITUOHHOTO
MOZEJMPOBAHNA H AJITOPUTMU3AIIHH.

0 Bonpochkil n 3agaHns

1.

2.

Hepeqncnn're OCHOBHBIE 3Tallbl PEeIIeHHA 3aga4yll ¢ HCIIOJIb30BaHHEM
KOMIIbIOTEPA.

Y10 NIPOUCXOAUT Ha dTane IOoCTaHOBKU 3agaun? Uto siBaseTcs pe-
3YJILTATOM 3TOrO sTana?

Yro IpoucxoguT Ha 3Tamne Gopmanusanun? UTo sBaseTcs pe3yJb-
TaTOM 3TOIO aTamna?

Y70 NIPOUCXOAUT Ha 3TAIE aNropuTMU3arnu? YTo aBAsIeTCS pe3yJib-
TaTOM 3TOro 3rana?

Y10 MPOMCXOOUT Ha dTale nporpamMMupoBanusa? Uro aABnserca pe-
3YJIBTATOM 9TOro srana?

Yro IPOMCXOOUT Ha 9Talle KOMIOBIOTEPHOI'O 91<cnepnMeHTa? Yro saB-
JAETCHA pe3yJJIpbTaToOM 3TOTr0 arama?

Kakoii sTan, mno sauieMy MHEHHIO, SABJIseTCs Haubojiee Tpy-
HOEMKHM?

Kak BBI cuurTaere, 110 cujiaM JiM OJHOMY CIIELHAJIMCTY peaju3allus
BCeX 3TAIIOB PELIEHUA CJIOMKHOM INpakTudecKol 3agaun? O6ocHyiTe
CBOIO TOUKY 3PEHHA.

Kak mpaBuiio, cioskHbIE MPAKTHYECKHE 3aaU peniawnTes 60abImu-
MM KOJLUIEKTUBAMU pa3paboTyukoB. OTeIbHble IPYIIIBI B 3THX KO-
JIEKTUBAX CIeIUaJu3UpyTCa HA BBITOJHEHHH OJHOTO HJIH He-
CKOJILKHUX STAIOB pellcHus 3amaun. HysKHO U B TAKOM CJIyYae uM
UMeTh IIpecTaBJIeHre 000 BcexX 3TAlax pelleHus 3a/a4l C UCIIOJIb-
goBaHueM KommbioTepa? O6ocHyiTe CBOIO TOUKY 3PEHUSA.




nporpaMMMpoeaHme Kak 3T1an peLlueHus 3agayim

10.

11.

12.

MoxxeT 11 IPUTrOOUTHCS B KU3HM IIPEJCTABICHHE 00 ATamax perie-
HHUSA 3aJa4YU C UCIIOJIb30BaHNEM KoMIbioTepa? ObocHyiiTe CBOIO TOU-
Ky 3peHus.

Ynu4uHBEIA NpPOJAaBeI] Fa3eT moJiydaeT a pyoJieil ¢ mMpogasky Karkaoi
u3 nepBbix H0 raser. C npogasku KaxKg0H 13 OCTANBLHBIX T'a3eT OH I10-
aygaet Ha 20% Goubine.

Paspaboraitte nporpaMmmy, KOTOpasi BLIUUCIUT 3apaboOTOK IIPOAB-
1a, ecau oH npogact 3a aeusb 200 razer. 3aduKcupyiiTe CBOU Aeii-
CTBHUSA Ha KaXKJJOM M3 9TAIIOB PeIllleHr s TOH 3aJadu.

B aspobyce, smemaroimem 160 naccaxupos, TpM 4Y€TBEPTU MECT Ha-
XOAATCA B CAJOHAX DYKOHOMHYECKOro KJjacca M OJHa YeTBEePTh
MecCT — B caJjioHe OusHec-KJjaacca. CroumocTs Omuyera B canoHe Ous-
HeC KJlacca COCTaBJIAET X pyOJiel, 4TO B ABA pasa BEIIIE CTOUNMOCTH
Ousera B CaJIOHAX 9KOHOMKUYECKOI'0 KJiacca.

PagpaboraiiTe mporpaMmy, KOTOpasi BEIYUCIUT CYyMMY JeHer, moJy-
YeHHYI aBMaKOMIIaHWell OT ITpoaasku OUJIeTOB Ha 3TOT peiic, eciu
N3BECTHO, YTO OCTAJMCh HEPACIPOJAHHBIMU a OujieToB Ous-
Hec-KJjlacca M b O6HJeTOB SKOHOMHYECKOTO KJacca. BeigenuTe Bce
STAIlbl PEIIeHUs 9TOH 3a[aUy U OMUIIIATE CBOU HEHCTBUSA HA KAMKIOM
U3 HUX.
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§4.4

MporpaMmmMmunpoBaHme NUMHEeUHbIX anropuTrMoB

KroueBrbre cioBa:
® BeIeCTBeHHEIM THI JaHHBIX
e I[eJOYMCIEHHBIN TUII JaHHBIX
® CHMBOJIBHBIM THII JAHHBIX
® CTPOKOBBIM TUIT JAHHBIX
e JIOTMUECKUM TUT AAHHBIX

ITporpamMmel, peanuzymouide JHHeWHBIe AJITOPUTMBI, ABJIAIOTCH IIPO-
creiimumu. Bece nmeromnpecsa B HUX OIlepPATOPHI BBHIIIOJIHAIOTCA II0CIeI0BA-
TEJIbHO, OIWH 32 APYTUM.

IlporpaMMupys JHHeIHbIe aJTOPHTMBI, PacCcMOTpUM O0see MO Ipo6HO
eJIOYHNCJIeHHbIE, JIOTNYEeCKHE, CHMBOJIbHBIC I CTPOKOBBIE TUNBI JAHHBIX.

4.4.1. Yucnosblie TUNbl 4aHHbIX

Bbl yxe B8HaKOMBI C OCHOBHBIMHM YMCJIOBBIMHM THIaMW JaHHBIX
integer u real. K HEUM IPpMMEHUMbBI CTAHAAPTHBIE QYHKIIUA, YACTh U3
KOTOPBIX IpHBeaeHa B Tabu. 4.2.

Tabnuua 4.2
CranpaprtHbie dyHkuum Mackans
DyRKIRA Hasrayerue Tun aprymenra Tun pesyiasTara
abs (x) Mognynb x integer, real Takoii Ke, Kak y
aprymMeHra
sqr (x) KBazpart x integer, real Takoil ke, KaK y
apryMeHTa




NporpaMmmMmupoBaHne NUHENRHbIX anropuTMOS |

DyRKIM I Hasznauernue Tun aprymenra Tumn pesyisrara

sqrt (x) KBappaTHbIil KOpeHb | integer, real | real
u3 x ’

round (x) Oxpyriesue x 10 real
OuimaKaUIIero meJaoro

int (x) Ilenas yacth x real

frac (x) HOpobuasa yacThb x real

random CryyaifHOe YHCJIO OT | — real
Omo1l

random (x) | CnyuaiiHoe YHCJIO OT | integer integer
0mox - '

Hccregyem pabory dyHKIuMt round, int u frac, IPUMEHUB UX K He-
KoTopoMy BeliectBeHHOMY x. CooTBercTByromiasi mporpamma OyzaeT
UMeTb BU/I:

program n_3;
var x: real;
begin
writeln ('HccrnemoraHme oyHKUMM round, int, frac');
write ('BBemuTe x>>');
readln (x);

writeln ('Okpyryneume - ', round(x));

writeln ('lenaa yacTe - ', 1int(x)):;

writeln ('IOpoGHas uyacte - ', frac(x))
end.

3anycTtute nporpammy Heckonbko pa3 ana x € {10,2; 10,8; -10,2; —10,8}. Yo @
Bbl MOXETEe cka3aTb O TUNe pesyfibTara KaXxaon n3 aTux GyHKUMn?

4.4.2. Lleno4YMCnEeHHbIN TUMN AaHHbIX

Han nenvimu yuciiamu B sisbike IlacKaiib BBIIOJHSAKOTCSH CIIEAYIOIIAe
onepanuu: cioxxenue (+), eeluuranue (—), ymMHOXKeHUe (*), IIOIyueHHe
IeJIOTO YacTHOTO (div), MoJIyyeHue LeJIoro OCTaTKa fgeleHud (mod) U Je-
nenue (/). Pe3aymbTaTsl IepBLIX MATH ONEPAIUi — Iesble yncia. Peaynb-
TaTOM OIlEePATIAY JEeJI€HUA MOYKET GbITH BEII[ECTBEHHOE YHCJIO.

PacemoTpuM nmpumep HCIIOIB30BaHUSA omepanuii div u mod, 3amucas
Ha f3biKe Ilackanb mporpaMmMy HaXOXKAEHUS CYMMEBI ITudp BBOJAMMOTO C
KJaBUATYPHI I[eJI0ro TPEX3HAYHOr0 YUCIIA.
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WcnonezyeM TOT (aKT, YTO TPEX3HAUHOE UMCJO MOYKHO IIPEICTABUTEL B
BuJe craeayouei cymmbr: x = a100 + 610 + ¢, roe a, b, ¢ — mudpw: yncia.
program n 4;
var x, a, b, ¢, s: integer;

begin
writeln ('HaxoxnmeHme cyMMEl LUQp TPEX3HAYHOTO umcna');
write ('BeemmrTe mcxomHoe uymcyo>>');

readln (x);

a:=x div 100;

b:=x mod 100 div 10;
c:=x mod 10;

s:=a+b+c;
writeln ('s= ', s)
end.

4.4.3. CuMBONbHDBIV U CTPOKOBbIA TUNDbI JaHHbIX

3HaYeHHEeM CHMMBOJILHON BenuuuHbl (TUll char) B aspike Ilackaib AB-
nsaeTcs J060i M3 CHMBOJIOB, KOTOPBIM MOXKHO ILIOJIYVYUTh HA JKpPAHE Ha-
SKaTueM OJHOI M3 KJIaBHII UIN KOMOMHANMY KJABHII, a TAKMKe HEeKOTO-
PBIX APYrHMX CHMBOJIOB, B TOM YWHCJIE U HeBUAUMELIX. MHOKECTBO TAKHX
CHMBOJOB COCTOUT U3 256 ajieMeHTOB, KaXXJOMy U3 KOTOPLIX B COOTBET-
CTBHU C HCHOJIB3YEMOM KOJOBON TaONMUIEH ITTOCTABJIEH B COOTBETCTBUE
xon — umciao 0 go 255. .

CHMBOJIBI, COOTBETCTBYIOIIIAE IIEPBLIM 32 KOoAaM, ABAAIOTCA YIPaBIIA-
HLMMU, a OCTalIbHble — N300pakaeMbIiMU. K n306paskaeMbIM CUMBOJIAM
OTHOCHUTCH U IIPOOesT, UMEIONIUHA Koa 32.

3HaKaM IpeNuHaHNsA, 3HAKAM apu(hMeTHYeCKHX onepanuii, nudpam,
IPONHMCHBIM ¥ CTPOYHBIM JIATUHCKUM OYKBaM COOTBETCTBYIOT KOALI OT 33
no 127. BykBaM HAMOHABLHOTO AI(PABATA COOTBETCTBYIOT KOABI ¢ HOME-
pamu 128 u nasee.

B TexcTe mporpaMMbl KOHCTAHTY CHUMBOJIBHOTO THIIA MOXKHO 3a4aTh,
3aKJIIO4YMB JII0001 n300paxaeMblii CHMBOJI B aniocTpodbl: '5", "B', '* ',

Ecau 3HaueHwe CMMBOJIBHOII ITI€EDEMEHHOI CYUTLIRAETCH C KJIaBUATY-
PEI, TO ero caesyeT Habupartsb 6e3 anmocTpodos.

Yro6s! HAWTH KO CHMBOJIA, HCHOJb3YIOT QYHKIMIO ord, I'/le B KadecT-
Be mapaMeTpa 3aJ1al0T CUMBOJIL.

Yro6E 110 KOAY Y3HATHL CUMBOJI, HCIIOJB3YIOT (PYHKIIUIO chr, I'e B Ka-
YecTBe [rapaMeTpa YKasbIBaIlOT KOJ CUMBOJIA.

3HaueHNeM CTPOKOBOM BEIWYMHEI (TUM string) ARIAETCA IPOU3BOJIBL-
Has mocJieJoBaTeIbHOCTE CUMBOJIOB, 3aKJI0UeHHas B anioctpodrl. B Ilac-
Kaje (Kak 1 B ATrOPUTMUIYECKOM A3BIKE) CTPOKM MOYKHO CHEILIATE.
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IIpumep. 3anuniem Ha A3bIKe Ilackans mmporpaMMmy, B KOTOPOU IJid
BBEZEHHOM C KJIaBHATYpPhl OYKBHI Ha 9KPaH BBIBOAUTCA €€ KOJ. 3aTeM Ha
SKpaH BBIBOJUTCH CTPOKA, IIPEACTABISIONIass co00l I10CIeNoBaTeJIbHOCTh
U3 TPEX OYKB HCIONbB3YyeMOH KOMOBOM TAOJHILBI: OYKBBI, IIPeAIIeCTBYIO-
1eil ICXOTHOM; UCXOMHOM OYKBBI; OYKBBI, CJIeIVIOINeill 3a UCXOLHOM.

program n 5;
var a: char; kod: integer; b: string;

begin
writeln ('Kom m cTpoka'):;
write ('BBemure mcxonHyw OYKBY>>') ;
readln (a);
kod:=ord (a) ;
b:=chr (kod-1) +a+chr (kod+1) ;
writeln ('Konm BykxmBu ', a, '-', kod);
writeln ('Crpoka: ', b)
end.

4.4.4. Jlornyeckuin Tun gaHHbIX

Kak mn3BeCTHO, BEJIMUYHMHBI JIOTMYECKOI'0 THUIla IPUHUMAIOT BCEro aBa
sHagyeHnsd; B Ilackane 910 false U true. 9TH KOHCTAHTH ONpeAeIeHbl
Tak, uro false < true.

Jlornueckre 3HaYEHUS MIOTTYYAIOTCH B Pe3yJIbTAaTe BBIIIOJIHEHUS ollepa-
Uil cpaBHEHUS YMCJIOBBIX, CAMBOJIBHBIX, CTDOKOBBIX ¥ JJOTHYE€CKHX BBI-
paxxenuii. [Tosromy B Ilackasne noruueckoil mepeMeHHOH MOXKHO IIpHCBa-
HUBaTh Pe3yJbTaT OIlepar iy CPABHEHHU .

IIpumep. Hanurrem nporpaMmy, oIpeeisionyo HCTHHHOCTb BbICKA3hI-
BaHUA «Hucno n ApasieTcst YETHLIM» JIJIsI IPOU3BOJIBHOIO 11€JI0r0 YUCIA 1.

ITyets ans — moruyeckasi mepeMeHHasi, a n — Iliejlad IepeMeHHasd.
Torpma B pe3ybTaTe BIIIOJHEHUA ollepaTopa IIPUCBAYBAHUA

ans:=n mod 2=0

IepeMeHHOH ans 0yJeT MPUCBOEHO 3HAYeHUe true IPHu Jo00M YETHOM It
1 false B IPOTUBHOM cJly4dyae.

program n 6;
var n: integer; ans: boolean;
begin
writeln ('OnpenesieHme MCTHMHHOCTM BLHICKAS3HBAaHMI
o uyéTHocTu umcna') ;
write ('BBenure MCXOOHOE UYMCIIO>>");
readln (n);
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ans:=n mod 2=0;
writeln ('Ymcyo ', n,' ABNAeTCA 4YeTHEM — ', ans)
end.

JlormyeckuM nepeMeHHBIM MOXKHO ITPHUCBaMBaTh 3HAYEHUA JIOTHUeC-
KHX BBIParK€HUH, IIOCTPOEHHEIX C IIOMOINbIO U3BECTHBIX BaAM JIOTHYECKUX
GYHKILIWN M, MJIM, He, KOoTopEIe B ITlackasie 0603HaUaIOTCA COOTBETCTBEHHO
and; or, not.

IIpnmep. Hanummem nmporpaMmy, onpeaeisgonly0 UCTHHHOCTE BBICKA-
3piBaHUA «TpPeyroibHMK ¢ AJIMHAMHU CTOPOH 4, b, ¢ siBJisieTcs1 paBHOOe -
PEHHBIM » [1J1 IPOU3BOJILHBIX IIeJLIX YKcea d, b, c.

program n_7;
var a, b, c: integer; ans: boolean;
begin
writeln ('OnpenesneHue MCTUMHHOCTM BHCKAa3BIBAHUSA
O paBHOOEIpPEeHHOM TpeyroJyibHUKe') ;
write ('BBeiuTe 3HaueHus a, b, c>>');
readln (a, b, c);
ans:=(a=b) or (a=c) or (b=c);

writeln ('TpeyronpeEuk C nJuHamu cTopoH ', a, ',',
b, ',', c, ' seusieTcs paBHODeIpeHHEM - ', ans)
end.
CAMOE r'mMABHOE

B sswpike IlacKaub MCHOJIB3YIOTCSA BEI[eCTBEHHEBIH, EJOYNCIEHHBIN,
CHMBOJIBHBIN, CTPOKOBBIH, JIOTMYECKUIl M JpPyrue TUNBLI JAaHHBIX. lada
HUX OIIpeesieHbl COOTBETCTBYIOIIIUME ONlepaliiy ¥ PYHKIIHUH.

Bonpocsl n 3agaHuna

1. JIns1 3agaHHOTO X BRIYMCINTE Y IO hopmyJie
y=x3+2,5x2—x+ 1.
ITpm sTOM:
a) omeparyio BO3BEAEHNA B CTEIIEHDb UCIIOJIBE30BATE 3aIIPEILEHO;

6) B 0fHOM omepaTope NPHUCBANBAHUA MOXKHO HMCIIOJIL30BATL HE 00-
Jlee 0JHOM apudmMeTryecKoil onepanuu (CI0KeHNe, yMHOXKeHue,
BLIYUTAHME);
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B) B IIporpaMMe MOKeT ObITh HCIIOJB30BAaHO He Dosiee IATH OIepaTo-
POB HpHUCBAWBAHUA.
ITodckaska: npeobpasyiiTe BbIpaXeHHUE K CJIEAYIOLIEeMYy BHUIY:
y=((x+2,5)x~-1)x+1.

2. ITo 3aaHHBIM KOOPAMHATAM TOUYEK A M B BBIUNCJIHTE AJIUHY OTpe3-
Ka AB.
ITpumep BXOIHBIX JaHHBIX IIprMep BBIXOAHBIX JAHHBIX
xa=1 |AB|=10.0
ya=2
xb=10
yb=7
3. HMsBecTHBI AJIMHBI CTOPOH TPeyroJbHHKa a, b, ¢. Hanummure mnpo- 0
rpaMMy, BBIYHCJIAIYIO IIJIOI[agb 3TOrO TPEeyroJbHUKA.
ITpuMep BXOAHBIX TaHHBIX TIpuMep BHIXOAHBIX JAHHBIX
a=3 S=6.0
b=4
c=5

4. WsBecTHBI KOOPAUHATH BepiinH A, B, C rpeyronsauka. Hanumnmre o
IpOrpaMMy, BEIYUC/IAIOLIYIO IIJIONaLb 9TOI0 TPeyroJbHUKA.

IMpumep BXOAHBIX JaHHBIX Ilpumep BBIXOAHBIX JAHHBIX

xa=2 S=16.0
ya=1
2b=6
yb=5
xc=10

ye=1

5. Ecau cyMMa HaJiora HCUMCIAETCH B PYOJIAX 1 KOMeHKax, TO HaJIOro-
Bad ciyk06a oKkpyrisaeT eé€ fo Gurkaiiniero pyoss (go 50 Koieex — ¢
HeZoCcTaTKOM, cBhimre 50 xomeek (Bkimouas 50) — ¢ M3GBHITKOM).
HUcnoas3yiiTe KOMOBIOTEDP, YTOGHI BBECTH TOYHYIO CYMMY HAJIOTa U

BBEIBECTH, CKOJIBKO CJIEAYyeT YVILJIATUTS.
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6.

Hccnenyiite pabory QyHKIMu randcom, 3alyCTUB MHOMOKPATHO HA
BBINIOJIHEHHE IIPOrpaMMy:
program n 8;
var x, n: integer;
begin
writeln ('Vccnepopanue o¢yHKumM random') ;
randomize (*nns TeHepalMMu PA3JIMUYHHX CJIYUYAWMHEIX UYMKCel
Ipy KaxIooM =arnycke rnporpaMmmel  *) ;
write ('BeemmTe x>>'});
readln (x);
write ('BBenuTe n>>"');
readln (n);

writeln ('random(', x, ')=', random(x));
writeln ('random(', x, '")+', n, '=', random(x)+n)
end.

Kak M0O>XHO HOJIyuYnTh CiiyyaiHoe YHcea0 u3 npomexkyTia (0; x)?
Kak M0oKHO Tony4yuTh ciay4daiigoe 4ueso 13 npomexxkyTia (0; x]?
Kak MOHO TOIyYuTh caydyaiiHoe YHCJI0 U3 IPOMexyTKa (13 x + n)?

OpHa KOMOAaHUAA BBEINYCTHJIA JOTEPeHbIe OMIeThl TPEX paspAdoB:
OJISI MOJIOJE’KH, OJIS B3POCJBIX U A cTapukoB. Homepa OuyieToB
KaKJaoTro paspdAja JIeXKarT B IIpeaesax:

nast moJiomésku — or 1 go 100;

aast B3pocasrx — ot 101 mo 200;

nst crapukor — ot 201 go 250.

C noMoI b0 KOMIILIOTEPA BLIOEPUTE CAYUAUHBIM 00pa3oM JIOTEpeit-
HBIH OUJIET B KAXKJOM paspsijie.

3anuimTe Ha A3bIiKe [lacKaap TporpaMMy, KOTOpas AJs IIPOU3-
BOJIBHOT'O IBY3HAYHOT'O YUCJIA ONIPE/IeIsSeT:

a) CyMMy U [IPOU3BEJIEHHE eT0 Mudp;

6) uncio, 06pas3soBaHHOE ITePECTAHOBKOM IH(P HCXOJHOT0 YUCIA.
3anuimure Ha A3bike IlacKanab IporpaMmy, peanusyIoH(yIo ajro-
puTM paboThl Kaccupa, BBIJAIONIET0 MOKYIaTeNr caavy (s) Hau-
MEHBIINM KoJHuecTBOM GaHkuHOT 1o 500 (£500), 100 (£100), 50
(R50) 1 10 (k10) pyGaeii.

ITprmep Bxogubix ganmupix | IIppvMep BBIXOAHBIX JAHHBIX

845 CiiegyeT cmaThb:
BankHoT no 500 py6. — 1 wT.
BaskHoT no 100 py6. - 3 wT.
H6ankHoT 1o 50 py6. - 0 mT.

GankHoT no 10 py6. — 4 wr.
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10. Upnér k-s1 cexynna cyroxk. PaspaboraiiTe mporpaMmy, KoTopas IO
BBeIEHHOM k-1 CEKYH/Ie CYTOK OIIpeiesisieT, CKOJIBKO IIe/IBIX YacoB h
M IeJblX MHUHYT M OPOILIO ¢ Hauvajia cyToK. Hampumep, ecyu
kE=13257=3-3600+40-60+ 57, T0 h =3 u m = 40. Beienure Ha
9KpaH ¢pagy: It is .. hours .. minutes. BmecTo MHOroTOYMii
ImporpamMma AoJXKHa BLIBOAWTDL 3HAYEHUA /L ¥ M, OTAEJAA UX OT CJIOB
POBHO OOHUM IIPOGETIOM.

IIpumep BXOMHBIX JAHHBIX IIpuMep BHIXOAHBIX JAHHBIX

13 257 It is 3 hours 40 minutes.

11. Banumure Ha s3bIKe [lackajb mMporpaMmy, KOTOPas BEIUHUCIISAET
CYMMY KOzoB OYKB B cjioBe BAIT.

12. Banuumre Ha A3biKe ITacKkaab IporpaMmy, KOTOPas BLIBOAUT HA 9K-
paH CTPOKY CUMBOJIOB, KOZAbI KOTOPBIX paBubI 66, 69, 71, 73, 78.

13. PaspaboraiiTe nmporpaMmy, KOTOpas 3alpallliBaeT TPU CTPOKOBBLIE
BeJIMYMHBI — B3aWMOCBSIZAHHEIE IIPUIATATEILHOE, CYIeCTBUTEb-
HOE U I'JIaroJj, a 3aTeM ITeYaTaeT BCe BADUAHTHI (hpas ¢ UCIIOJIL30BA-
HUEM BBEJIEHHBIX CJIOB.

Hpnmep BXOAHBIX JAHHBIX HDKMED BBIXOAHBIX NaHHBIX

3EJIEHHE 3EJIEHHE JIMCTHSA PACIYCKAITCS
JIMCTHSA SEJNEHHE PACHYCKAITCSH JIMCThESA
PACIIYCKAKTCSA JIUCTbsST 3EJIEHHE PACIYCKAKTCS

JUCThA PACIYCKAKTCSH 3EJEHHE
PACIYCKAIOTCA 3EJIEHHE JIMCThLS
PACIIYCKAIOTCS JIMCTHA SEJIEHHE

14. JlaHBI 3HAaUEHHS IEJIOUYHCIEHHBIX IIepeMeHHbIX: a = 10, b = 20.
Yemy OyneT paBHO 3HaAUYEHHE JIOTWYECKON TIEpEeMEHHOU rez IocJe
BBINOJIHEHUS ONEPAT[MYA NIPUCBANBAHUS ?

a) rez:=(a=10) or (b>10)
6) rez:=(a>5) and (b>5) and (a<20) and (b<30)
B) rez:=(not (a<15)) or (b>20)

15. CocraBbTe mporpamMmy, BBOASAIIVIO true, eCIU BBICKA3LIBAHUE SIB-
nseTcs UCTUHHBIM, U false B IPDOTUBHOM cJiydae:

a) cyMMa nudp TPEX3HAYHOTO YNCJIA X ABJIAETCA YETHBIM YHCJIOM;
0) TPEYTONBHUK CO CTOPOHAMY @, b, ¢ ABJIsIeTCA PASHOCTOPOHHUM.

V)

Vv
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NMporpammuposaHue pasBeTBASIOWNXCS
anropuTMoB

KiarogeBsle ci10Ba:
® YCJIOBHBIN OIepaTop
e COKpall€HHasa (popMa yCJIOBHOIrO OIepaTopa
e CcOCTaBHOI oneparTop

BJIOXKeHHbIe BeTBJIEHUA

4.5.1. YcnoeHubia oneparop

ITpu zanmucu Ha s3wike Ilackans pasBeTBISIONIUXCS AJTOPUTMOB HUC-
NOJIB3YIOT YCIOBHBIN onnepaTop. Ero obmuit ruA:

if <ycnoeue> then <oneparop_l> else <oneparop_ 2>

Jnsa samycy HEMOJHBIX BETBJICHHUM HCIIONbL3YeTCHA COKpalléHHaa (op-
Ma yCJIOBHOIO oIleparopa;

if <ycnorume> then <oneparop>

CioBa if — then — else NIepeBOLATCS C AHIVIMICKOIO HAa PYCCKHUIl
A3BIK KaK €CJH — TO — MHAaye, YTO IOJHOCTBIO COOTBETCTBYET 3alllCU BeT-
BJIEHHA Ha aJTOPHTMHYECKOM A3BIKE.

Ilepen else 3HAK «;» He CTABUTCH.

B kauecTBe yCJIOBHI HCIIONL3YIOTCS JIOTHYECKIE BEIPAXKEHMSI:

® MIpPOCThIE — 3allCAHHBIE C IIOMOIIILIO OTIePaIluil OTHOIIIEHHST;
® CJIOKHBIE — 3AIIHCAHHBIE ¢ TIOMOIIIBIO JIOTUUECKNX OTIepaIiHii.

ITpumep. 3anurmieM Ha A3bIKe Ilackaab pacCcMOTPEHHBIA B m. 3.4.2

(npumep 8) anropuTM onpefeNeHus MPHHALJIEXXHOCTU TOUKM X OTPE3KY
[a; b].
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program n_ 9;
var x, a, b: real;
begin
writeln ('Onpenesnenme NPMHAMJIEXHOCTM TOYKM OTpesKy');
write ('BBemmre a, b>>');
readln (a, b);
write ('BBemure x>>');
readln (x);
if (x>=a) and (x<=b) then
writeln ('Touka NPMHANJIEXUT OTPe3KYy')
else writeln ('Touyka He MNPMHAIJEXUT OTPE3KYy')
end.

IIpumep. Bocroneayemcs coxkpaiénHoil ¢opMoil omepartopa BeTBJIe-
HUSA JUIsl 3anucu Ha sisbike Ilackans pacecmoTrpenHoro B n. 3.4.2 (upwu-
Mep 9) anropuTMa NpHCBaUBAHUS MEePEeMEHHON y 3HaueHUsT HaubGorbIeit
M3 TPEX BEJIMUUH a, b u c.

program n_10;

var y, a, b, c¢: integer;

begin
writeln ('HaxoxpmeHue HamboJblien us Tpéx BeJMUYMH') ;
write ('Bremure a, b, c>>');
readln (a, b, c);
y:=a;

if (b>y) then y:=b;
if (c>y) then y:=c;
writeln ('y=', y)
end.
JononHuTe 3Ty NporpaMmmy Tak, YTo6bl €€ BbiNOAHEHUE NMPUBOAUNIO K MPUCBan-
BaHWMIO NEPEMEHHONM y 3Ha4YeHns 6onblUer N3 YeTbIPEX BeNn4nH a, b, cund.

4.5.2. CocraBHOU onepartop

B ycnosHOM omeparope u mocisie then, u nocyie else MOXKHO HCIIOJIb30-
BaTh TOJBKO OZUH oneparop. Eciu nmpu HexoropoMm yciaoBum Tpebyercsa
BBINOJIHUTE OIIPEJIEJIEHHYIO II0OCJIEI0BATENHHOCTh OIIePaTOPORB, TO UX 005~
eMHAIOT B OJJMH COCTaBHOM 011epaTop.

Kouncrpykius Buga

begin <nocnenoBaTeJILHOCTH OIlepaTopoB> end
Ha3bIBAETCH COCTABHBIM OIIEPATOPOM.

IIpumep. ANTropHTM pelIeHUus KBaJpPATHOrO ypaBHEHHUS BaM XOPOIIO
HM3BECTEH. 3allUIlcM COOTBETCTBYIOIIYIO IporpaMmy Ha s3bike [Tackans.
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program n 11;
var a, b, c: real;
var d: real;
var x, x1, x2: real;
begin
writeln ('PeweHre KBaOpaTHOT'O ypaBHeHuA');
write ('Beemure kcsdpuumeHTHl @, b, c>>');
readln (a, b, c);
d:=b*b-4*a*c;
if d<0 then writeln ('KopHel HeT');

if d=0 then
begin
x:=-b/2/a;
writeln ('KopeHb ypaBHeHMs xX=', x:9:3)
end;
if d>0 then
begin
xl:=(-b+sqgrt(d))/2/a;
x2:=(-b-sqrt (d))/2/a;
writeln ('KopHu ypaBHeHMSs:');
writeln (*x1=", x1:9:3);
writeln ('x2=', x2:9:3)
end
end.

4.5.3. MHorootpaaue cnocob0B 3annucuv BETBNEHNA

B kauecTBe omepaTopa mnocie then um else MOXXHO HCIIOJIB30OBATH
YCIOBHBIN onepaTop. Hampumep, BOZMOXKHA CIeAYIONAA KOHCTPYKILUA:

if <ycanMel> then
if <ycrnoeue?> then <oneparopl>
else <crneparop2>

Ilpu uCcroIb30BAHUM TAKUX CJIOXKHBIX KOHCTPYKIIUHA (UX eIl€ Ha3blBa-
0T BJIOKE€HHBIMH BeTBJIEHHAMM) cJiefyeT UMeTh B BUY, UTO else Bcerza
OTHOCUTCH K Onmaxaiimemy onepatopy if.

% HQP[MBQ. BOCHOJIBSyeMCH BJIOMKEeHHBIM Be€TBJIEHHEM JAJId 3alHucCH Ha

aspike llackanb paccmorpeHHOTO B 1. 3.4.2 (npumep 10) anropurma pe-
IIE€HUA JINHEHHOTO YPaBHEeHU .
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program n 12;
var a, b, x: real;

begin
writeln ('PemeHre NMHEMHOTO YypaBHeHUs');
write ('Beemure koadduumeHTH a, b>>');
readln (a, b);
if a<>0 then

begin

x:=-b/a;

writeln ('KopeHb ypaBHeHus x=', x:9:3)
end

else if b<>0 then writeln ('Koprern HeT')
else writeln ('x - Jjmwboe umcimo');
end.

Kak npaBuio, njisi pemreHus ogHOM M TOM 2Ke 3aJa4M MOXKHO Ipeasio-
YKHUTHh HECKOJILKO aJI'OPUTMOB. ¥Y0eIuMCs B 3TOM, 3allUCaB IIPOrpaMMy pe-
IeHNA JUHEeHHOTO YPaBHEHHU S, He Ipuberasa K BJIIO3KEHHBIM BETBJIEHUAM.

program n 13;
var a, b, x: real;
begin
writeln ('PeweHme JIMHEMHOIO ypaBHeHMAa') ;
write ('Bremure ko3¢@dMLMEHTH a, b>>');
readln (a, b);
if a<>0 then
begin
x:=-b/a;
writeln ('KopeHb ypaBHeHUs x=', x:9:3)
end;
if (a=0) and (b<>0) then writeln ('Kophre HeT');
if (a=0) and (b=0) then writeln ('x - nwboe uymucioO')
end.

Bo3MOIKHO, BTOPOH BapuaHT NpOrpaMMEl IIOKa)KeTcsi BaM OoJiee Ha-
rasageeiM. Ho 1 y mepBoro BapuaHTa eCTh CBOM IIPEHMYIIecTBa: B HEM fe-
JlaeTcs MeHbIIe IPOBEPOK.

McnonbayinTe BNOXEHHbIE BETBNEHUA O 3anucy nporpamMmbl, onpegensio- @
LLIe NPUHAOIEeXHOCTb TOYKU X OTPE3KY [a; b].
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CAMOE NMMABHOE

Ilpu sanucu Ha aAs3biKe [lackayb pPa3BeTBIIAIIUXCSA aJIrOPUTMOB HC-
[MOJIb3VIOT YCJIOBHBLI onepaTop:

if <ycrnosue> then <onepartop 1> else <onepaTop 2>

HOns 3anycy HEMOJHBIX BETBJEHUIT MCIOJb3yeTcA COKPALEHHbBIN
VCJIOBHBIN OIIEPaTOp:

if <ycnosme> then <oneparop>
Ecan mpu HEKOTOPOM yCJIOBUM TpelOyeTcd BBIIOJHUTH OIIPEeAeJIEHHYIO

IIOCJIEJOBATEJILHBIX OIMEPATOPOB, TO UX O0BeAMHSAIOT B OAMH COCTABHOM
onepaTop, UMEIIHI BUA:

begin <nocnepgoBaTesLHOCTH oOmnepaTopor> end.

Bonpochkl n 3agaHua

[

1. Kak za asvike [Tackaias 3anuceiBaeTcs IIOJHOE M HEIOJHOE BeTBJIe-
Hue?

2. fiBnsieTcss MU YCJIOBHBLIM OIIEPATOPOM IOCJIENOBATEJIBHOCTH CHUMBO-
JIoB?

a) if x<y then x:=0 else read (y)
6) if x>=y then x:=0; y:=0 else write (z)
B) if x<y <z then a:=a+l

3. Uto Takoe coctraBHOil omepartop? Ilisi yero OH HCTONIbL3yeTCA B
yCJIOBHOM oIlepaTope?

4. Vcnonb3ya cocTaBHOM OIIepPaTop, YIPOCTHUTE CIAeAYIOMME (hparMeHT
IIPOrpaMMBbI:

if a>b then c:=1;
if a>b then d:=2;
if a<=b then c:=3;
if a<=b then d:=

Q 5. Hano TpéxsHauHoe umcyo. Hanumiure rmporpaMmy, KOTopasi ompe-
JleJigeT:

a) ecTh Jii cpenu Hdp 3aJaHHOTO MEJIOTO TPEX3HAYHOTO YHCIIA OfU-
HaKOBbIE;
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Hpmvxep BXOJHBIX JaHHEIX

IIpumep BbIXOAHBIX JAHHBIX

123 Hem
121 Ha
222 Ha

0) ABJISAETCS JIU YMCJO «IIePeBEPTHINIEM» , T. €. YUCJIOM, NeCATUYHAA
3aMHUCh KOTOPOTO YUTAeTCS ONUHAKOBO CJIeBa HATIPABO UM CIIpaBa

HaJIeBoO.

le»IMGp BXOIOHBIX NaHHBIX

Hpumep BBIXOJHBIX TaHHBIX

122 Her
121 [lepeBépTHIl
222 [lepeBEpPTHII

6. JlaHb! IBe TOYKH B IJIOCKOM IIPAMOYTOJIBHOII CHCTEMe KOODZAUHAT.
Hanuinmure nporpaMmy, onpenensiollyo, KOTopas U3 TOYeK HaXo-
AUTCH OsaKe K HadaJly KOOpauHaT.

I ITpuMep BXOAHBIX AAHHBIX ITprMep BBIXOHBIX JAHHBIX

KoopmuHaTer 1-#t Touku>> 1, 2 |1-s Touka Onmxe

KoopmuHaTe 2-11 Touku>> 3, 4

7. IlaHbl TPU HATYpPAJBbHBIX YKcaa. HanmuiuTe IporpaMmy, onipeess-
IOIYI0, CYIECTBYeT JU TPeyroJbHHUK C TAKUMH JJIUHAMHU CTOPOH.
Ecnu Takoil TpeyronbHUK CYIIIECTBYET, TO OIIPESEJIUTE er0 THII (paB-
HOCTOPOHHUI, paBHOGE/IpEeHHbI, pA3HOCTOPOHHUI).

IIpuMep BXOJHBIX JAHHBIX ITpumMep BHIXOAHBIX JAHHBIX

abes>1 21 He cymecTByeT

abec>»> 222 PaBHOCTOPOHHMNA
a b c>> 20 20 30 PaBHOOenpeHHHI
aboc> 345 Pa3HOCTOPOHHMA

8. HNmeroTcs faHHbIE O KOJIMYECTBE MOJIHBIX JIET TPEX MPU3EPOB cIiap-
Takuaabl. Hanumure mporpaMmMy, BBIOUPAIOIIYIO M BBIBOIAIYIO
BO3pACT CaMOT0 MJIaJIIEero mpuaépa.
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9. Hanwuiure nporpaMmy, OIpeaesIsonyio, JeXXUT Ju Touka A(xa, ya):
a) Ha mpaMoll y = kx + 1, Hag Hel MIu o HEW;

ITpuMep BXOJHBIX JaHHBIX IIpumep BHIXOTHBIX JAHHBIX

k; 1>>-1 5 Touka JEexXuT 0L MNPSAMON.
Xa, ya >>1 2

k, 1>>-1 5 Touka JeXuT Han NPsMON.

xa, ya >>1 10

k, 1>>-1 5 Touka JeXuT Ha NpPAMOM.
xa, ya >>1 4

0) Ha OKPY>XHOCTH 2+ y2 = r2, HaJ Hel wim noj Heil. IIpuMepsl

BXOJ/IHBIX JAHHBIX W COOTBETCTBYIOIIMX MM BBIXOJHBIX AAHHBIX
pazpaboraiiTe CaMOCTOSATCIBHO.

10. Hanumure nmporpaMMy, KOTopasi IPOU3BOAUT 0OMeH 3HAYEeHUH Ile-
PEMEHHBIX X U I/, €CJIN X OOJbIIIe Y.

IIpumep BXOAHBIX JAHHBIX IIpuMmep BBIXOMHBIX HAHHBIX
x>>5 x=5
y>>6 y=6
X>>6 x=5
y>>5 y=6

11. [laH yCcIOBHBIN OomepaTop:

if a<5 then c:=1
else if a>5 then c:=2
else c:=3

Kakoe 3HaueHUe UMeET MEPEMEHHAS d, €CJIU B Pe3yJIbTATE BHIIIOJIHE-
HUST YCJIOBHOTO ONepaTopa IepeMeHHOI ¢ MpucBauBaeTcs 3HAUe-
Hue 37

12. HaoummTre nporpaMMy, BEIYHCIISIONIYIO 3HAYEHHE QYyHKI[IH:
-1 pm x< 0,
y=<0 nopu x=0,
1 opu x>0.

ITpuMep BXOOHBIX HaHHBIX IIpuMep BHIXOAHBIX JAaHHBIX
=h y==1

0 y=0

5 y=1
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13. CocrasbTe mporpammy 1A perrerus 3agauu Ne 20 g § 3.4 (onpeze-
JIEeHUE HSA HEJleJIH).

14. Ilosne maxmMaTHON JOCKH ONPEAeAeTCs Napoil HaTypalbHBIX YHCE, 0
KAaMI0e U3 KOTOPBIX He IIpeBocxoauT 8. Hamumure nporpaMmy, Ko-
TOpas 1o BBeAEHHBIM KOOPAKHATAM JABYX mnoJeii (k, [) u (m, n) onpe-
JleJIsieT, SIBJIAKOTCS JIU 9TH IOJIS IOJIAMHU OJHOIO LiBeTa.

IIpuMep BXOHBIX JaHHBIX IIpuMep BBIXOJHbIX JAHHBIX

Koopnruate 1l-r0 nomjs>> [Ioy1a omHOTO LUBeTa

KoopnvHaTe 2-170 nojs>>

Kooprmyuartua 1l-ro noms>> [losia pasHOTO LBETa

KoopamvHaTte 2-T0 NOJA>>

KoopnyHaTH 1-Tro nmomnsa>> [los1a omHOIrO LBeTa

o Dlw DwWw N
B Jdlw wWwlw N

KoopnvHaTH 2-TC NOJA>>

15. Hanummure nporpaMmy, B KOTOPOH IOJIL30BaTEJII0 IIpejjaraercs
mounonaHuTs 1o 100 HeKoTOpOE 1esoe Yyncio a (@ — caydaiiHoe dmc- 0
no, menbiiee 100). OTBer nmosnb3oBaTeJNsI IPOBepseTCa U KOMMEH-
TUpYeTCs.
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§4.6

MporpammupoBaHMe LUKINYECKMX
anropuTMoB

KaroueBrre ciroBa:
e while (mukia-ITOKA)
e repeat (nukia-I10)
e for (LUKJ C TapaMeTpoM)

4.6.1. NMNporpamMmupoBaHue LUKJIIOB C 3a4aHHbIM YyCNOBUEM
npoaomxeHus padoTnbi

IMKa ¢ 3afaHHBIM YCJIOBHMEM MNpoaoukeHusi paborsl (LukI-ITIOKA)
nporpamMmmupyerca B sAs3pike Ilackalp ¢ IIOMOLIBIO ollepaTopa while.
OOt B ontepaTopa:

while <ycnoeue> do <onepaTop>

31ech:

<yCJIOBHE> — JIOTMUYECKOE BLIPDAYKEHUE; IIOKA OHO UCTHHHO, BHIIIOJIHSA-
eTcs TeJio IIUKJIA;

<oImepaTop> — IPOCTOM MJIM COCTABHOM OIIepaToOp, C IOMOIILI0 KOTO-
POro 3alIMcaHoO TEeJIO [[UKJIA.

3anunreMm Ha sizbiKe [lackanb paccMOTpPeHHBIH B 1. 3.4.3 (mpumep 14)

aJICOPUTM IOJYYEeHUHA YaCTHOrO ¢ ¥ OCTATKA I OT JeJIeHUs 1eJIoT0 Yyucya X

Ha 1eJioe Y1eyo iy 6e3 UCIoIL30BaHUS OTlepaIiui JleJIeHud.

program n_14;
var x, y, g, r: integer;

begin
writeln ('YacTHoe m ocTaTokK') ;
write ('BBemure pesiuMoe xX>>') ;
readln (x):;
write ('BeemmuTe mesmmrens y>>');
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read (y);
ri=x;
q:=0;
while r>=x do
begin
r:=r-y;
q:=qgq+1l
end;
writeln ('YactHoe g=', q);
writeln ('Ocrarok r=', r)
end.

4.6.2. NporpammMmupoBaHue LUMKIIOB C 3a,aHHbIM YCNIOBUEM
OKOH4YaHua paboTsbl
Iuks c 330aHHBIM yCIOBHUEM OKOHUaHUSA paboTs! (uka-I10) mporpam-

MUpyeTcs B A3bIKe IlacKanb ¢ MOMOIIBIO onlepaTopa repeat. O6mmit Buj
oneparopa:

repeat <oneparopl; onepaTop2?; ..; > until <ycinosume>

3neck:

<omepaTtopl>; <omepatop2>; ... — omepaTopsl, o6pa3yoIlie TEeJlo
IIUKJIIA;

<yCJIO0BHE> — JIOTUYEeCKOe BBhIpa*kKeHUe; €CIHU OHO JIOKHO, TO BBIIOJI-
HAETCHA TEJIO LUKJIA.
BamnunmreM Ha Asbike Ilackans paccMorpeHHsbiit B 1. 3.4.3 (mpumep 17)
aJrOPUTM PellleHUs 3aa4H O TpaduKe TPDEHNPOBOK CIIOPTCMEHA.

program n_15;
var i: integer; x: real;

begin
writeln ('Tpa¢uk TPEHMPOEOK') ;
i:=1;
x:=10;
repeat
i:=i+1;
xi=x+0.1%*x;
until x>=25;
writeln ('HaumHas c ', i, '-ro nHa cnoprcMmeH OyneT
npoberate 25 kM')
end.
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4.6.3. lNMporpammMmpoBaHme LNKNOB C 3a4aHHbIM YNCJIOM
NMOBTOPEHU

Hurn ¢ 3aganabiM uncaoMm nmosropenuit (nuki-I{JIS) nporpammupyer-
cst B sizpIKe Ilackans ¢ momoinkio onepatopa for. Ero obiuit Bup:

for <napamerp>:=<HadanpHOe 3EaueHMe> to <KOHEYHOe 3HaudeHue>
do <onepaTop>

31ech:
<mapaMeTp> — IICPCMEeHHAas 11eJ0r0 THIIA;
<Ha4yaJIbHOe_ 3HayYeHNe> U <KOHeUHOe_ 3HaueHHe> — BEIPpAXEHUSA

TOI'O Y€ TUIla, YTO U NapaMeTp, BEIYUCIIseMble [lepe] HaYaIoM ITUKJIA;
<omepaTop> — IIPOCTOI UK COCTABHOH ONecpaTop — TeJo IUKJIA.

IIpy BBIIOJTHEHUH 3TOT0 ONEpaTopa MOCJje Ka*KA0Tr0 BhITTOTHEHUS TeJa
IMKJIa IPOMCXOAUT yBeJIMUeHNe Ha eJUHHILY TapaMeTpa HUKJa; YCIOBH-
eM BBIXOJa M3 IUKJIA SBJIsSEeTCd NpeBHIIIeHHEe NapaMeTPOM KOHEYHOIO
3Ha4YeHHU .

Bamnmmrem Ha aa3blke [lackans paceMoTpeHHbll B 1. 3.4.3 (mpumep 19)
AJITOPUTM BEIYHCJIEHUS CTEIIeH! C HATYPAJLHBIM II0KAa3aTeJIeM 71 AJIA JIFO-
00ro BemiecTBEHHOTO YHCJIa .

program n 16;

var i, n: integer; a, y: real;
begin

writeln ('Boz3BemerEue B CTemneHe');
write ('BBemmTe ocHOBaHue a>>');
readln (a);

write ('BremmuTe nokaszaTesyis n>>');
readln (n);

y:=1;

for i:=1 to n do y:=y*a;

writeln ('y=', V)

end.

4.6.4. PaannyHblie BapuvaHTbl NPOrpaMmmMnpoBaHns
UMKNUYECKOro anropmrmMma

CBOICTBOM IIPOrpaMMHPOBAHUS SABJIAETCS TO, YTO AJIA pPeIleHus Of-
HOM M TOM Ke 3a7a4ym MOryT ObITh CO3JjaHbI pa3dHble IIporpaMMbl. Bel Mor-
nu ybeguTscs B 9TOM, IPOrpaMMHUpPys BeTBlIeHusi. PaccMoTpuM npumep,
MTOKAa3bIBAIOIINI, UTO U IIMKJIAYECKUH aJITOPUTM MOXKeT OBITh 3aIiporpam-
MU POBaH Pa3HbIMM CIIOCOOAMH.




IIpumep. Hanmumiem nmporpaMMmy, B KOTODOM OCYILECTBJSIETCS BBOJ I1e-
JbIX YHcCeJ (BBOJ OCYIIIECTBJISAETCA N0 TeX LI0pP, II0OKa He Oy/AeT BBeIEH
HOJIB) M TIOACYET KOJHMUYECTBA BBEAEHHLIX TOJIOXHUTEILHBIX W OTPHUIA-
TeJbHBIX YHUCEJI.

Tak Kax 37eCch B ABHOM BHJe 3aJaHO yCJIOBUE OKOHUAHWs paboThI, TO
BOCIIOJIB3YEMCSH OIEPaTOPOM repeat.

program n 17;
var n, kl, k2: integer;
begin
kl:=0;
k2:=0;
repeat
write ('BBenuTe ueJioe UYMCIIO>>');
readln (n);
if n>0 then kl:=kl1+1;
if n<0 then k2:=k2+1;
until n=0;

writeln ('BBeuneHo:');

writeln ('nonoxuTensHex 4ducen — ', kl):

writeln ('oTpuuaTensHHX uucen - ', k2)
end.

Hmeromieecsa yciioBue OKOHYaHUSA paboThl MOKHO JOCTATOYHO IIPOCTO
npeobpasoBaThk B YCJIOBHE IIPOAOJIKEHUST paboTsl — paboTa TIPOAOIKaeT-
cd, moka n # 0. M1 MbI MOXKeM BOCIIOJIB30BATHCA OnlepaTopoM while:

program n_18;
var n, kl, k2: integer;
begin
kl:=0;
k2:=0;
while n<>0 do
begin
writeln ('BeemuTe uejyioe uncjo>>');
read (n);
if n>0 then kl:=kl+1;
if n<0 then k2:=k2+1;

end;

writeln ('Beeneso:'):;

writeln ('nmojoxuresibHux — ', kl);
writeln ('oTpuuarenbHHx - ', k2)

end.

MporpammMmupoBaHue LMKNNYECKUX aNrOPUTMOB |
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B paccMoTpeHHOM npuMepe 4YicJIo IOBTOPEHHUH Tesla KA 3apaHee He
u3BecTHO. ITosTomy onepaTtop for 3feck NPHUMEHUTH Heb3s1. Ecin uncao
NOBTOPEHMI TeJsia IIUKJIA N3BEeCTHO, TO JIyUIlle BOCIOJIL30BAThCA OIepaTo-~
pom for. BmecTe ¢ Tem J06asa 3amada, B KOTOPOM YHCJI0 IIOBTOPEHUH Tea
IUKJa OIIpeAeJieHO 3apaHee, MOXKeT ObITH 3alpPOrpaMMHPOBAHA C HO-
MOIIIBIO JTI0DOOT0 M3 TPEX PACCMOTPEHHBIX BHIIIIE ITUKJIIOB.

CAMOE NABHOE

B sasmike Ilackauar mmeroTcsi TpHM BHAA OIEPATOPOB LUKJIA: while
(uuki-IIOKA), repeat (nukia-I10), for (muka c napamerpom). Eciiu guc-~
JIO NOBTOPEHHUH TeJjla IUKJIA U3BECTHO, TO JIYYIlle BOCIOJb30BAaTHLCA Ollepa-
TopoM for; B oCTaANbHBIX CJAyYasX HCIOJIL3YIOTCA omepaTophbl while m
repeat.

Bonpoce! u 3agaHug

1. JJana nociyefoBaTeIbHOCTE OIIEPATOPOB:
a:=1;
b:=2;
while a+b<8 do
begin
a:=atl;
b:=b+2;
end;
s:=a+tb
CKOIBKO pas OymeT IMOBTOPEH LMK U KaKUMHK OyIyT 3HAaYEHUS Ie-
PEMEeHHBIX @, b, § TOCJie UCIIOJTHEHUA 3TOH TOCJIeA0BATEILHOCTH
onepaTopos?
2. Tpebosasock HamucaTh NPOrpaMMy BEIYHCIEHHS (PaKTOpHAasa THC-
na n (paxTopuai yucia 1 eCcTh IPOUu3BeJeHYe BCeX IeJIbIX YHCeJ OT
1 no n). IIporpaMMHCT TOPONMJICA M HaIKCAJl IIPOrpaMMy HeIpa-
BuabHO. Huke npuBesén (hparMeHT €ro IIporpaMMel, B KOTOPOM CO~
HEPYKNUTCH IISATH OIINOO0K:

k:=1;

f:=0;

while k<n do
f:=f*k;
k:=k+1
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Haitgure omubxu. Jlonummnte HeoGX0AUMEBIE ONEPATOPHI ¥ BBIMOJ-
HHUTE IPOrpaMMy Ha KOMObIOTepe.

ITpumep BXOAHBIX AAHHBIX IlpumMep BBIXOAHEIX ZAHHBIX
BeeouTre n> 5 5!'=120
BBemuTe n> 6 6!1=720

ITpoanannsupyiiTe cienyONIMi ITUKI:

while a<b do
:=a=b;

B yém ero ocobernHOCTB?

danunuTe HA s3elKe IlacKane OporpaMMbl  pellleHusa 3azad
Ne 25—-29 us § 3.4. UcnonwayiiTe onepaTop while.

NaHa nocaeoBaTeIbHOCTD OMIEPATOPOB:

a:=1;
bii=1;
repeat
r=at+l;
b:=b*2;
until b>8;
s:=a+b

CroJsbKo pas 6yzeT ITOBTOPEH NUKJ U KaKUMH OyayT 3HaYeHUsd Ie-
PeMeHHBIX a, b, s mocJie MCIIOJIHEHUA STOIl IOcJiel0BaTeJbHOCTH
omepaTopoB?

Hanmumwnre nporpaMmy, B KOTOpPOH OCYIIECTBJSIETCA BBOJ Li€JIBIX
ypcesa (BBOJ OCYIIECTBJISETCA O TeX IOp, IIOKa He OyAeT BBEAEH
HOJIB) U IIOICYET CYMMBI M CPeJHero apu(pMeTu4ecKoro BBeIEHHBIX
TIIOJIOIKUTEJIbHEIX unces. Ucnoas3yiiTe onepaTop repeat.
Hanumure nporpaMmMy, B KOTOPOM OCYIIECTBJIAETCH BBOJ IeJbIX
uucen (BBOJ OCYIIECTBJISAETCS AO TeX IOP, IoKa He OyaeT BBEIEH
HOJIB) U OIpeJejieHHe MAaKCUManbHOTO (HambOJIbINero) U3 BBeJEH-
HpIX unces. McnonssyliTe onnepatop repeat.

HanumuTe mporpaMmmy BuIYMCIeHNUA HAUOOJIBIIEro 0010 AeJIUTe-
JIA ABYX IeJIbIX YHUCeJI:

a) ucrnonb3yiiTe orlepaTop repeat;

6) ucnosipsyiiTe oneparop while.
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9.

10.

11.

12.

13.

14.

15.

CKOJBKO pas GyZeT BBIMTOJTHEH ITUKJI?

a)for i:=0 to 15 do s:=s+1;
6) for i:=10 to 15 do s:=s+1;
B)for i:=-1 to 1 do s:=s+1;
r)for i:=10 to 10 do s:=s+1;
o) k:=5;
for i:=k-1 to k+1 do s:=s+1;
Hanumure nporpammy, Kotopad 10 pas BBIBOAUT HA BKpaH BalllH
umda U haMUIUIo.

Hanumure nporpaMMy, BHIBOAALLYIO HA DKPaH M300paskeHne mIax-
MaTHOM MOCKH, I'e YEPHBIC KJIETKHU U300PasKaroTCs 3BE3J0YKaMM, a
6esiple — mpobOenamu. PeKoMeHIyeMbIil BUJ[ SKpaHa II0CJe BBIIIOJI-
HeHUs MPOrpaMMBbl IIpeACcTaBIeH HIMKe:

* * x *
w ® x *

* £ % *
* * * %

* * * *
x* * * *

* * * *

Hanuimute nporpaMmmy, KOTOpas BHIYUCISIET CYMMY:

a) IepBbIX N HATYPAJIbHBIX UNCEJ;

6) KBaAPAaTOB IEPBLIX 1 HATYPAJIBLHEIX UHCEJ;

B) BCeX YETHBIX YHCEJ B JUarasoune oT 1 7o n;

I') BceX IBY3HAUYHEIX UHCEJI.

Hanurmmure nporpamMmmy, Kotopas resepupyet 10 ciyuailHBEIX duCel
B fuamnasoHe oT 1 zo 20, BEIBOAUT 3THU YUCJIa HA 9KPAH U BEIYUCJIAECT
X cpefiHee apu(pMeTUYecKoe.

SanuimnmnTe Ha sA3bIke Ilackasib DporpaMMbl  pelIeHUs 3a4a4
Ne 32—33 us nmaparpada 3.4. UcnonesyiiTe onecpatop for.

HamnuinmuTe mporpaMmy, KOTopas BEIBOAUT HA 9KPAaH TabJIUIly cTele-
Hel ABOIMKM (0T HYJIeBOH [0 AecATOol). PeKOMeHIyeMbIll BUL 9KpaHa
II0CJIe BBIIIOJIHEHH A IIPOrpaMMEI TPDEeCTaBIIEH HUMKe:
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Tabnmua cTerneHer IOBOWKU:

0 1
i 2
2 4
3 8
4 16
5 32
6 64
7 128
8 256
9 512
10 1024
16. Hanumure nporpaMmy, KOTOPas BBIBOAUT HA 9KPaH TabiIuIy yMHO- 0
JKeHUs Ha n (n — IeJioe YK1CI0 B AuanasoHe ot 2 go 10, BBogumMoe ¢
KJIaBUATYPBHI).
ITpuMep BXOOHBIX HAHHBIX IIpumep BLIXOAHBIX AAHHBIX
BBenure n>>5 5x 2 =10
5 % 3 =15
5 x 4 = 20
5 x5 =25
5% 6 = 30
5x 7 =35
5 x 8 = 40
5 x 9 = 45
5 x 10 = 50

17. Kaxoil u3 Tpéx pacCMOTPEHHBIX OIIEPATOPOB LHMKJIA ABJISETCS, IO
BallleMy MHEHUIO, OCHOBHBIM, T. €. TAKUM, UYTO UM MO?KHO 3aMeHUTh
aBa gpyrux? O00cHyTe CBOIO TOUKY 3PEeHMS.
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§4.7

O.D,HOMeprle MaCCHuBbI LenbiX Ynucen

Karouessrie ciioBa:
e MacCHB
® oOnUCaHUE MacCuBa
® 3amOJIHEHMEe MacCHBa
e BLIBOJl MacCHUBa
e 00paboTKa MaccuBa
e [IOC/Ie[OBaTEJIbHBIN IIOUCK
® COPTHPOBKA

Ho cux mop MbI paboTajiu ¢ IIPOCTHIMU THHAMY JaHHBIX. [Ipu peireHun
NpaKTHYECKHX 33a4 JaHHEIE YacTO 00BeUHSIOTCHA B PA3JIMYHLIe CTPYK-
TYPbl TaHHBIX, HAlpuMep B MacCHBBI. B A3BIKAX IIPOrpaMMHPOBAaHUA
MAaCCHBBI HCIIONB3YIOTCA AJIA Peain3alii TAKNX CTPYKTYP AaHHBIX, KaK
ToCIeOBATEeNLHOCTH! 1 TAOIUIIEI.

0 Maccue — 310 noumeHoeBaHHasn COBOKYIMHOCTE OAHOTUMHbLIX INTEMEHTOB, YIo-
PAA0YEeHHbIX MO nHAEKCaMm, onpeaensaoLimmm noNOXEHUE INemMeHTa B MacCcu-
BE.

Mu1 6y1em pacecMaTpUBAThL OJHOMEPHEIE MACCHBHI.
Pemenne pazHooOpasHBIX 3a/lady, CBASAHHBIX ¢ 00paGOTKOMH MacCHBOB,
fasupyercsa Ha pelleHMH TaKUX THIIOBBIX 3ajad, KaK:
¢ CYMMHMPOBAHUE 3JIEMEHTOB MACCUBA;
e IIOMCK 3JIEMEHTA C 3aJlaHHLIMU CBOMCTBAMM;
® COPTUPOBKA MaccHBa.

Hanpmvrep, YUCJIOBEIE MTOCJIeJOBATEJIBHOCTH B MaTeMaTUuKe.
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4.7.1. OnncaHue maccuBa

Ilepen mcrnoab3oBaHMeM B mporpaMMe MacCHB JOJDEEH OBITH OIMCAH,
T. €. JOJYKHO OBITh YKA3aHO UMA MaCcCHUBa, KOJUIECTBO DJIEMCHTOB MaCCH-~
Ba 4 UX THI. ITO HEODXOAMUMO AJSI TOTO, YTOOLI BLIAEJIUTH B IIAMSITH IO
MaccuB OJI0K AueeK HyKHOro Tuna. OOumi BU OMMCaHKa MAaCCHBA:

var <muMs_MaccuBa>: array [<MMH_ 3Hau MHIEKcCa> ..
<Mach3Haq_mH11eKca>] of <TUI_3JIEMEHTOBE>;

IIpumep

var a: array [1..10] of integer;

3,[(601’: OIIMCAH MACCHMB @ U3 AEeCATH NEeJOYUCJIEHHbLIX 3HAYEHUM. Hp]?l
BBEINIOJTHEHUM 3TOI'0 Oleparopa B IIaMATU KOMIIBIOTEpa 6y1[ET BELOEJIEHO
AECATH AUYEEeK 1eJIOI'0 TUIIA.

He60ap110i1 MACCHE € TOCTOSTHHBIMH 3HAYCHUSAMH MOYKET ObITEH OTIICAH
B pasjeJie OolnnCaHuA KOHCTAHT:

const b: array [1..5] of integer = (1, 2, 3, 5, 7);
B sTOM cryuae He IIPOCTO BREIZENAIOTCS MOCIeoBaTeAbLEBIE SUeliKy Ia-

M#ATH — B HUX CPa3y JKe 3aHOCATCA COOTBETCTBYIOIIMC 3HAYECHUA.

4.7.2. 3anonHeHue maccusa

3anoNHATE MACCUB MOXKHO JM00 BBOAA 3HAUEHUE KajKJIOTro dJIeMeHTa C
KJIaBHaTypPbl, 1100 NprcBanBas 3JIEMEHTAM HEKOTOpbIe 3HadYeHus. Ilpn
3TOM MOJKET UCIOIb30BaTHCH [IUKJL C [IAPAMETDPOM.

Hanpuwmep, njs BBoza ¢ KIaBHATYDPEI 3HAYEHUI 3JIeME@HTOB OIMCAHHO-
r'o BBIIII€ MACCHBA @ HCIOIb3YEeTCA CIENYIOIIUNI I[UKJI ¢ TapaMeTpoM:

for i:=1 to 10 do read (alil):;

3azaBaThb 3HAUEHUS SJIEMEHTOB MACCHBA MOM{HO C IIOMOILIO OIIepaTOo-
pa npucBauBauus. Hampumep:

for i:=1 to 10 do a[i]:=i;

B cuepymoiem ¢gparMenTe NporpaMMbl OpraHU30BaHO 3all0JHEHHe Iie-
JIOYMCJICHHOIO MaccuBa a, cocrosnero us 10 sireMeHTOB, CIyUalfHBIMH
YUCJIaMU, 3HAUEeHU S KOTOPhIX U3MEHAIOTCA B fuanasode ot 0 1o 99:

randomize;
for i:=1 to 10 do ali]:=random(100);
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4.7.3. BbiBOg maccusa

Bo MHOrux ciydasx ObIBAeT ITOJIe3HO BBIBECTH 3HAUEHHSA 3JIEMEHTOB
MacCrBa Ha S9KpPaH. TaR, eCJIu 3HAaYeHWsI MacCCuBa IreHepupoBalUCh CIIy-
yailHbIM 00PasoM, TO HEOOXOAUMO 3HATH, KAKOB MCXOMHBbIN MaccuB. Tak-
JKe HYXKHO 3HaTh, KAKUM CTaJl MACCUB TocJe 06paboTKM.
DJ1eMeHTBl MacCuBa MOXKHO BbIBECTH B CTPOKY, pasfejuB HX IIpobe-
JoM:

for i:=1 to 10 do write (a[i], ' "):

Bonee HarnagHLIM ABIAETCH CACAYIOUIWIL BAPUAHT BHIBOLA C KOMMEH-
TAPUAMMU:

for i:=1 to 10 do writeln ('al[', i, 'l=', alil):

Ha ocHoBaKUM pacCMOTPEHHBIX MPUMEPORB MOMNbITANTECH CAMOCTOSAITENEHO 3a-
nULWTE NPOrpaMmy, B KOTOPOM OCYLLECTBASETCS: 3arnofHeHNE Cry4aiHbiM 06-
pa3oM LEeno4YnCcneHHoro maccuea a, cocrosiiero n3 10 anemMeHToB, 3Ha4eHua
KOTOPbIX N3MEHSAIOTCH B Avana3oHe ot 0 0o 99; BeiBog, Maccmsa @ Ha SKPaH.

4.7.4. BoiuucneHune CyMmmMbl 3N1€eMEeHTOB MaccuBa

CyMMHpOBaHKE BJIEMEHTOB MacCHBa OCYIIECTBJIAETCA 10 TOMY Ke IIPHH-
UMY, YTO U CYMMUPOBAHIE 3HAUEHUI IPOCTHIX MEPEeMEeHHBIX: 34 CUBT T10-
o4epeénHoro fob6aBJieHUA CJAaraeMblx:

1) onpenensercs ssuelika naMmATH (TlepeMeHHAas §), B KOTOPoii 6yeT mo-

cle0oBaTEIbHO HaKaIlJIMBAThCA Pe3yJIbTaT CYMMUPOBAHUA;

2) mepeMeHHOM1 S IIpHcBauBaeTCsa HauaJlbHOe 3HaueHue 0 — duciio, He
BJINAIOLlEE HA PE3YJIbTAT CIIOKEHNA;

3) oA KaMKIOTIo 3JeMEeHTa MacCHBa M3 NePEeMEeHHOH S CUMTHIBAeTCA eé
TeKylllee 3HAYEHHEe M CKJAJbIBAETCsS CO 3HAYCHHEM 3dJIEMEHTa Mac-
CHUBa; IIOJYYEeHHBIH Pe3yabTaT IPUCBANBACTCH IIEPEMEHHOH S.

OnucaHuBIH TPOIECC HATIISAHO MOMKIO U300pasSUTDL TAK:

s=0 s=0

s=s+all] s=0+a[l]

s=s+al2] s=0+a[l]l+al2]

s=s+al3] s=0+alll+ al21+ a[3]

s =5+ a[10] s=0+al[l]l+a[2]+a]3]+ ... +a[10]

ITpuBené™M OCHOBHOI (hparMeHT perleHns 3TOl 3a1aui:
:=0;
for i:=1 to n do s:=s+al[i];




OﬂHOMEprIe MacCCHBbI LiefbiX Ynucen

JononHnte co3paHHyio B . 4.7.3 nporpammy GOpMUPOBaHUSA Maccusa Tak,
4TO6bl BBIYMCNANACH CYMMa 3/IEMEHTOB MaccuBa W pe3ynbTaT CyMMUPOBaHUA
BbLIBOOWIICH HA SKPaH.

4.7.5. NocnepoBartenbHbI MOUCK B Maccuse

B mporpaMMupoBaHNM MOUCK — OJHA M3 HauboJsee yacTO BCTpedaro-
IIUXCHA 3a7]a4 HEBBIUMCIUTEJIBHOTO XapaKTepa.
MO’KHO BLIZIEJIUTH CIIEAYIOIIIHUE TUIIOBBIE 38 a4y [TOMCKA:
1) Ha#iTu HAUOOJILIIUH (HAUMEHBIIINIT) 3JIeMeHT MaccHBa;
2) HaiTH BJIEMEHT MaccuBa, 3HAUEHHWE KOTOPOTO PaBHO 3aJaHHOMY
BHAYEHUIO.

KomMmnberoTep He MOMKeT CPAaBHUTHL pa3oM Bech Pl odbexToB. Ha ram-
JOM IIare OH MOYKeT CPaBHUBATHL TOJBKO ABa ob0bekTa. [losTomy B mpo-
rpaMMe HeoOXOAMMO OpPraHM30BATH IIOCJENOBATEJILHBIM IIPOCMOTD 3Jie-
MEHTOB MacCHBa M CpaBHEHUEe 3HAUYEHUS OUYEPENHOTI0 IIPOCMAaTPUBAEMOT0
3JIEMEHTA C HEKMM 00pas31oMm.

PaccmoTpuM monpo6GHO pellleHue 3ajgad IIepBOTO
Tuna (HaxoxKgeHne HauGoabirero (HaxMeHbIIero) aje-
MeHTa).

IpencraBuM cebe OXHOMEPHBINI MACCHB B BHIE
CTOTIKY KApTOUeK, HAa KaXKJ0H M3 KOTOPLIX HANHUCAHO
yucyo. Torga uzes MOMCKa HAUOOJBIIIErO 3JIEMEHTa
MAaCCHBA MOJKET OBLITH ITpeJicTaBJIeHa CJELYIOIUM 00-
pasoMm:

1) Bo3bMEM BEepXHIOW KAPTOUYKY (IEepBBII 3JIeMEHT
MacCHBa), 3aIOMHUM UMEIOI[cecH HA KapTOYKe UHCIIO
(samuIreM ero MeJyIoM Ha JIOCKe) KaK Hambosibliee U3
NPOCMOTPEHHEIX; yOepéM KAPTOUKY B CTOPOHY;

2) BO3BMEM CIEAYIONIYI0O KAPTOUKY; CPABHUM YMCJIa, 3aTMCAHHBIE HA
KapTOUYKe U Ha JOCKe; €CJIM YUCJIO Ha KapTo4yKe OOJIbIlle, TO COTPEM YIMC-
JI0, 3aIIMCAHHOE Ha JOCKE, ¥ 3allMIIEeM TaM TO e UHCJI0, UTO U Ha KapTo4-
Ke; eCJIM K€ HOBOe YUCJIO He 00Jbllle, TO HA JOCKE OCTABUM UMEOIYIOCHA
3anych; yOepeéM KapTOUKY B CTOPOHY;

3) MOBTOPMM JAEMCTBUA, OIMMMCAHHBIE B II. 2, IJIA BCEX OCTABIIUXCSA Kap-
TOYEK B CTOIKE.

B uTore Ha gocke OyzeT 3alIucaHO caMoe 0OJIBIIIOe 3HAYEeHUe IIPOCMOT-
PEeHHOI'O MacCHUBa.

Tak Kak QOCTYO K 3HAYEHHUIO 3JIEMEHTA MACCHUBA OCYILECTBIAETCHA 110
€ero UHJIEKCY, TO IIPH OPraHMU3alUy IIOMCKa HanbOonbIIero sjJeMeHTa B O~

® Wudopmatuka. 9. Y. 1

e
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*

HOMEPHOM MacCCHBe NpaBUJIbHEe MCKaTh ero uHAeKc. ODO3HAYUM HCKO-
MBIN HHAeKC imax. Torma onucaHHBINA BBIIIE aIropuTM B cQOpPMHUPOBaH-
HOM HaMU MaccuBe a Ha A3biKe [Tackanb MOXKHO 3aIKCcaTh TaK:

imax:=1
for i:=2 to 10 do
if ali]l>al[imax] then imax:=i;
write ('HamConpumit sJyiemMeHT af', imax, ']=', alimax])

CamMocTosTeNnbHO 3anMiuntTe NporpaMmy, B KOTOPOW ocyulectenaetcs ¢op-
MUPOBaHWE LETOYNCIIEHHOro Maccuea a n3 10 anemMeHToB, 3Ha4yeHMsa KOTOPbIX
nexart B guanasoHe ot 0 no 99, 1 nonck HanbonbWero aNemMeHTa 3Toro Maccvaea.

Ecnn B maccuse HECKONBbKO 3/1IEMEHTOB, PaBHbIX MakC1MManbHOMY 3Ha4YEHUIO,
TO AaHHasi NporpamMma HarpET Nepebii N3 HUX (NepBoe BxoxaeHue). Noaymaiite,
4YTO crneayeTr U3MeHUTb B Nnporpamme, 4ToObl B HEl Haxoauncsa nocnenHuin n3
MakcumanbHelX anemeHToB. Kak cnegyer npeobpasoBaTtb nporpaMmmy, 4ToObl C
€€ NOMOLLBIO MOXHO BbINO HANTU MUHUMASLHbLIN 3NeMeHT maccusa?

PesysibTaTom pemeHus 3ajauM BTOPOrO THUIA (HaXOMJAEHHEe 3JIEMEHTA
MaccHuBa, 3HaYeHHE KOTOPOI'0 PABHO 3alaHHOMY 3HAYEHU0) MOXKEeT ObITh:
® 1 — HHJEKC 3JIeMeHTa MaccHBa Takoi, uto a[n] = x, rge x — 3amauHoe
YHCJO;
e cooODIIeHHEe 0 TOM, YTO UICKOMOTO 3JIeMEeHTa B MAacCHUBe He O0OHADPYIKEHO.
AnroputM nomcka B C(POPMHPOBAHHOM HAMH MaCCHMBE 4 3HAYEHH,
paBHoro 50, MOXKeT BLITIAAETE TAK:

n:=0;
for i:=1 to 10 do
if ali]=50 then n:=i;
if n=0 then write('Her') else write (i)

B aToi#t mporpamme nociieioBaTeNbHO IPOCMATPUBAIOTCH BCE 3JI€MEHTHI
maccuBa. Eciu B mMaccuBe HECKOJIBKO 3JIEMEHTOB, 3HAUEHUSA KOTOPBIX
paBHBL 3aJJaHHOMY YHCJY, TO IporpaMmMa HalaéT noceJHuHN U3 HUX.

3anuwnte NOMHbIN TEKCT NPOrPamMMebl 1 BbINOIHUTE €€ HA KOMIMbIOTEpe.

Bo MHOrux ciayuasix Tpebyercsi HaiTH NEPBLIA U3 BJIEMEHTOB, HMEIO-
IMX COOTBETCTBYIOIlee 3HAUEHUE, M JaJIbHEHIIIHH IIPOCMOTP MacCUBa
NpeKpaTuThb. [l 3TOM LieJIM MOYKHO HCHOJb30BATH CJIEAVIOUIYIO IIpPO-
rpaMmy:
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i:=0;

repeat
i i=i+1;
until (a[i]=50) or (i=10);
if a[i]=50 then write (i) else write('Het")
3€ech BBINOJIHEHME AJIropuTMa OyJeT NPepBaHO B OJHOM M3 JBYX CJIY-
yaeB: 1) B MaccuBe HalifleH IIepBBIM W3 3JIEMEHTOB, PaBHBINA 3aJaHHOMY;
2) BCce 3iIeMeHThI MAaCCHBA IIPOCMOTPEHBI.

3anvwuTe NofHLIA TEKCT NPOrpPaMMbl W BLIMOSTHUTE €6 Ha KOMIbIoTepe.

3avacTyio TpeGyeTcs OnpefeIUTh KOJIUYECTBO BJIEMEHTOB, Y/ IOBJIETBO-
PAIOIIUX HEKOTOPOMY YCIOBUWIO. B 3TOM ciydae BBOJUTCS TTepeMeHHAas,
3Ha4YeHUe KOTOPOil yBeINMUNBAeTCsA HA eAUHUILY KaXXAblil pas, Korja Haii-
A€H HYXXHBII 9JIEMEHT.

Onpepenute, KONMYECTBO KAKNX 3MIEMEHTOB MOACHUTLIBAETCS B CNEAYIOLLEM @
dparmMeHTe NporpaMmmel.
k:=0;
for i:=1 to 10 do
if a[i]1>50 then k:=k+1;
write('k=', k)

Ecau tpebGyercsa onpenenuTts CyMMy 3HAYEHWI 3JIEMEHTOB, TO BBOJAT
IIEPEMEHHYI0, K 3HAYeHUIO0 KOTOPOH NpHOaBIAIT 3HAUYEHHE HaWJIeHHOIO
3JIeMEHTa MacCHBa.

Onpenenute, KakoMy YCNOBUIO YOOBAETBOPSAIOT 3NeMeHTbl MaccuBa, 3Haqe- @
HUS KOTOPbLIX CYMMMPYIOTCS B CNeAyoLLemM dhpparmeHTe NporpamMmeit.

s:=0;
for i:=1 to 10 do

if (a[i]>50) and (a[i]l<e60) then s:=s+ali]:;
write('s=', s)

3anuwnTte NonHble TEKCTbl ABYX MOCNEAHUX NPOrpaMm 1 BbiNOJHUTE UX HA E
KOMMblOTEPE.

4.7.6. CopTnpoBka Mmaccuea

ITox copTupoRBKoOii (YHOpsAZOUeHNMEM) MaCCUBA IIOHUMAIOT IIepepaciipe-
IeJeHHe 3HAUEHU N ero 3JIEMeHTOB B HEKOTOPOM OIIPEeJIEHHOM IIOPALKE.

Ilopamok, OIpy KOTOPOM B MacCHUBe IIeDBBIH 2JIEMEHT UMeeT caMoe Ma-
JIeHbKO€e 3HaUeHue, a 3HaYEeHUEe KarKJ0ro CJAEAYIOIIEero 3JIeMeHTa He MEHb-
IIIe 3HAYEHUS IPEeALIAYILEro 9JIEMeHTa, Ha3bIBAIOT BO3PACTAKOIIIHM.
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Ilopsgok, mpu KOTOPOM B MAacCHBE IEPBBIM 2JIEMEHT MMEeT CcaMoe
OonpllIoe 3HAUEHHeE, 2 3HaUeHNe KaXKJ0T0 CIeAyIOIero ajieMeHTa He 60JIb-
11e 3HaUYeHUdA NPeAbIAYIIEero 3JIEMEeHTa, Ha3bIBAIOT yOBIBATOIIIMM .

Ilesns COPTUPOBKH — OOJIErYUTH NOCIEAYIOIHE MOVCK 9JIEMEHTOB: HC-
KaTh HY?KHBIH 3JIEMEHT B YIOPAL0YEHHOM MACCHBE Jierde.

Bbr yixe BeTpeuasmch ¢ COPTHPOBKOM Ipu paboTe ¢ 0aszaMu JaHHBIX.
Celiuac MbI paCCMOTPHUM OIHH K3 BO3MOYKHBLIX BapPHAHTOB' peau3anumn
MexaHH3Ma 3TOH onlepanHy — COPTHPOBKY BHIOOPOM.

CopTupoBka BhIOOpOM (HampuMep, IO YOBIBAHUIO) OCYIECTBISIETCS
crnenyrmuM o6pasom:

1) B MaccuBe BEIGHMpaeTCA MAKCHMAJTbHBIH dJI€MEHT;

2) MaKCUMAJIbHEII U NePBBIH 3JIEMeHTHl MeHSIOTCS MecTaMU (repBhlit

3JIEMEHT CYHTAETCA OTCOPTHPOBAHHBIM);

3) B HEOTCOPTUPOBAHHOIM UACTU MACCHBA CHOBA BBIGMpPAETCS MAKCHU-
MaJbHBIH 3JIeMEeHT; OH MeHSAeTCA MecTaMH C TIePBEIM HEOTCOPTUPO-
BaHHBIM 3JIEMEHTOM MAaCCHUBAa;

4) meficTBUS, ONUCAHHEBIE B IT. 3, ITIOBTOPATCA C HEOTCOPTHPOBAHHLIME
3JeMeHTaMU MacCHUBa JI0 TeX 0P, HOKAa HE OCTAHETCH OJUH HEOTCOP-
THPOBAHHBII 3JIeMeHT (ero 3HayeHue O0yaeT MUHNMAJIbHBIM).

PaceMoTpuM mpoiecc COPTHPOBKH BBIOODOM Ha HNpUMepe MacCHBa
a=1{0,1,9,2,4,3,6, 5.

Hungexc 1 |2 |3 |4 (5 (6 |7 |8
3Hauenue 0 |1 {9 |2 (4 '3 |6 |5

1 0o |1 lb] [2 [¢ |3 |6 |5

2 9 (1 Jo |2 |4 |3 |lf] |5

3 9 |6 0 2 [4 |3 |1 [5

tarn 2 9 (6 |5 |2 % f1.]o
5 9 |6 |5 |4 |2 1 o

6 9 (6 5 |4 |3 [B] |1 o

7 9 16 |5 |4 (3 [2 (}] |o

HUtor: {9 |6 {5 {4 |3 |2 |1 |0

C ppyrumu cnoco6amMH COPTHPOBKH BhI [MO3HAKOMHTECH HA yPOKaxX HMH(MOPMATHKH H
HKT B 10-11 kaccax.
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B 3TtOM MaccriBe M3 BOCBMUW 3fIEMEHTOB onepauuvio Bbl60pa MakCnMmMmalibHOro @

anemeHTa mMbl NporoaAunu 7 pas. B maccuse 13 n 3neMeHToB Takas onepaums oy-
ber npoBoguThes n—1 pa3. O6bacHUTE NoYeEMy.

IMpuseném (parMeHT TPOrpaMMEbI, PEATU3YIONHI OMUCAHHBIN alro-
puTMm:

for i:=1 to n-1 do
begin
imax:=i;
for j:=i+l to n do if a[j]>al[imax] then imax:=j;
x:=al[i];
ali]:=al[imax];
al[imax] :=x
end;

3zeck MBI HCIIOJB30BATIM OUH IHUKJ BHYTpH apyroro. Takas KoH-
CTPYKU NS HAZLIBAETCS BJIOYKEHHBIM I{HKJIOM.

3anuiumTe NoMHbIA TEKCT NPOrPamMMel 1 BbINOSHATE € Ha KOMMboTepe 415
pPaccMOTPEHHOIO B NpUMepe Maccuea d.

Ha caiite <«WMHTepakTuBHbIE [OEMOHCTpaUWM Mo NPOrpPamMMUPOBaHUIO»
(http://informatika.kspu.ru/flashprog/demos.php) Bbl cmoxerte nopabotatb C
MHTEPAKTUBHbBIMW HAarNsiAHLIMKW nocobusiMuy Ang Toro, 4Tobbl 6onee NonHo nNpea-
CTaBWTb NMPOLECC COPTUPOBKN BLIBOPOM 1 ApYruMn cnocobamm,

e

CAMOE T NTABHOE

MaccuB — 3TO NOMMEHOBAHHAA COBOKYIIHOCTh OJHOTHUIIHBIX 3JIEMEH-
TORB, YIOPAAOUEHHEIX 10 MHIEKCAM, OIIPEeAe IAIIINM 100K EeHUE dJIeMeH-
TOB B MaccuBe. B A3BIKax MporpaMMHPOBAHUNS MACCUBBI MCHOJIL3YIOTCS
AJIF peanu3alluy TAKUX CTPYKTYP MAHHBIX, KAK IIOCJIE€J0BATEJEHOCTH M
TaOJ MBI,

Ilepen ncmosib3oBaHMEeM B IIpOrpaMMe MAaCCHUB JOJIKEH OBITH OITHICAH.
OOumii Buj OrrricaHusi OMHOMEPHOr0 MacCHBa:

var <uMA_Maccusa>: array [<MMH 3Hay MHIEKCa> ..
<MakC 3Ha4 uHIekca>] of Tun sJIeMEeHTOEB;

3aIoJIHATh MacCHB MOKHO JIN00 BBOJIS 3HAYEHUE KAaXKJI0T0 BJIeMEeHTa ¢
KJIaBHaTypbl, JU00 IIpHCBavBas 2JIeMEHTAM HEKOTOpble 3HaueHws. [Ipwm
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3allOJIJHEHUM MACCHBA M eTro BBIBOJE HA 9KPaH UCNONIb3yeTcd IIUKJI ¢ Iapa-
MEeTpPOM.

Pemrenrie pasnooOpasubeIX 3a/lad, CBA3AHHBEIX ¢ 00pabOTKOI MacCHBOB,

6asupyercs Ha TAKWX THUIIOBBIX 3a/aYaX, KAK: CyMMUDOBAHUE 3JIEMEHTOB
MACCHBAa; TIOHCK 3JIEMEHTAa C 3aJJaHHBIMU CBOMCTBAMH; COPTUPOBKA MacCH-

Ba.

&

1.

2,

o 6.

Bonpocbl u 3apanuvs

Mo2xkeT T MaccuB OQHOBPEMEHHO COAEPIKATh [eJbie 1 BEeIeCTBEH-
HBIE 3HaYeHusa?

s uero Heo6XouMO OITMcaHue MaccuBa?

YTO BBI MOYKETE CKa3aTh 0 MAacCHBE, c(POPMUPOBAHHOM CJICAYIONHM
o6pazom?

a)for i:=1 to 10 do a[i]:=random(101)-50;

0) for i:=1 to 20 do a[i]:=i;

B) for i:=1 to 5 do a[i]:=2*i-1;

SanuuinTe Ha AsbiKe Ilackane mporpaMMy pelleHHs 3aAadd, pac-
cvmoTpeHHoi B nmpumepe 21 § 3.4. CuuraiiTe KOIMYECTBO »KUJIBLIIOB
AoMa CIyYalHBIM yucyioM u3 auamnasona or 50 mo 200 yenorek, a
yucyo gomMoB 11 = 30.

3anuinuTe Ha A3blKe IlacKanb nporpaMMmy peilreHus samauu Ne 34 K
§ 3.4. CumraiiTe pocT IPETEHACHTA B KOMaHAY CAYYANHBLIM YHCIOM
u3 auanazoHa ot 150 no 200 cm, a uucio nperesgeHToB n = 50.
Hanumure nporpaMMy, KOTopas BEIYHUCIIAET CPEAHIO 34 HEAEII0
TemnepaTypy Bosayxa. Ucxonubie JaHHbIE BBOOATCS C KIIABUATYPHI.

I[IpumMep BXOOHBIX AAHHBIX ITpuMep BEIXOAHBIX SAHHBIX

BeemuTe TeMnepaTypy CpenHsasa TeMmrnepaTrypa 3a Hegmemwo: 14.71
[loreneneHMK>> 12
BTopHUK>>10
Cpena>>16
Yerpepr>>18
Naruuua>>17
Cy6bora>>16

Bockpecerve>>14
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7.

8.

10.

aH MaccuB H3 mecsaTH IeJbiX guces. Onpenenure, CKOJIBKO 3Jie-
MEHTOB 3TOI'0 MACCUBA UMEKT MAaKCHMAbHOE 3HAUEHIE.

B knacce 20 y4eHMKOB MUCAIY JUKTAHT 10 PYCCKOMY A3bIKY. Hamu-
HINUTE NPOrPaMMy, HMOACYMTEHIBAIONIYIO KOJHYECTBO ABOEK, TPOEK,
YeTBEPOK U NATEPOK, MOJIYUEHHBIX 38 TUKTAHT.

B mesnouncieHHBIX MaccCHBax a u b cojgepikaTcsa JQJIHHBI KATETOB Je-
CATH NPAMOYTOJbHBIX TPEYIroJIbHUKOB (a[i] — anuHa nmepBoro xare-
Ta, b[i] — pnuHa BTOpOro KareTa i-ro TpeyrosibHukKa). Haiinute Tpe-
VIOJIbHUK ¢ HauOOJbIIel mioianbo. BeiBeauTe ero Homep, JJIHHBL
KaTeToB M ILIOWiaAb. llpegycMoTrpuTe ciiydail, KOrja TaKHX Tpe-
YTOJIBHUKOB HECKOJIBKO.

3aHecuTe HHOOPMAILUIO O JECATH €BPOIEHCKUX CTPaHAX B MaCCHBBI
n (HasBaHHe CTpaHbI), K (YMCIEHHOCTHb HAaCeJIeHHd), S (mIomanb
cTpanbl). BeiBeguTe Ha3BaHUA CTPaH B HOPSAKE BO3PAaCTAHUSA NJIOT-
HOCTHU UX HacCeJeHusd.

®
o
V)

v
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§4.8

3anucb BCNOMOraTesibHbIX afirOPUTMOB Ha A3bike
Mackanb

KaroueBsre cioBa:
e [oamporpaMma
¢ Iporenypa
e (pyHKIUA
e peKypcUBHadA QPyHKIINA

3anuch BCIIOMOraTeIbHLIX aJITOPUTMOB B A3BIKAaX IIPOrPaMMHUADPOBAHUSA
ocylllecTBJIgeTcA ¢ momonibio nmoanporpamMm. B Ilackaise moamporpamMmma
SABJISIETCS YaCThI0O OCHOBHOH TporpaMmbl. K€ ompcaHue paclojaraercs
MEeJy pasfieioM var U IPOTPaMMHBIM OGJIOKOM TIJaBHOH IIPOTPaMMBEI.
Ecsiu mognporpaMm HECKOJNBKO, TO UX ONKCAHUS PaclmoJiaralTcs B Ipo-
M3BOJIbHOM TOPAAKE OHO 3a LPYTUM.

CrpyKTypa OonucaHus IOAIIPOrpaMMEI aHAJIOTHYHA CTPYKType TIJaB-
HOM mporpaMmsbl. OnicaHue TOANPOrPAMMEI HAYUHAETCH C 3aroJIOBKa U
3aKaHYMBaeTcs oriepaTopoM end.

B ITackamne pa3iuyaloT JBa BH/Ia IOAIIPOrpaMM: ITpOHeAYypHl B QyHK-
WM.

4.8.1. Mpouepnypbi

IIpouenypa — moamporpamMma, UMeIOas IPOU3BOJIILHOE KOJUIECTBO
BXOJIHBIX ¥ BHIXOJHBIX JAaHHBIX.

OnucaHue nponeayphl KMeeT BUJ:

procedure <umMs IPOLENypPH> (<OMMCaHMe NapaMeTpPOB-3HAUEHUN>;
var: <onucaHue napamMeTpoOB-INEepeMeHHHX>)
begin
<onepaTopH>
end;




3anucb BCrioMoraresibHbIX anropuTtMos Ha s3bike Mackans §-E X

B 3aroJsioBKe nmporeaypel mocjie eé UMeHU MPUBOJUTCA IepeyeHb (op-
MaJIbHBIX NapaMeTpPOB U UX TUMOB. BXOAHbIE MapaMeTpbl, 3HAYEHUA KO-
TOPBIX HE U3MEHSIIOTCS B IMIpOTrpaMMe, AOJMKHBI OLITH ITapaMeTpaMu-3HAa-
4YeHUsIMU. BBIXOAHBIE (Pe3yJIBTUPVIONUINE) TapaMeTphl JOMKHEI OBITh Ha-
paMeTpaMu-IIepeMEeHHbIMHU.

Jist BRIZOBa TIponeAyphl AOCTATOYHO YKA3aTh €€ UMsA CO CITUCKOM (haK-
TUYECKUX MapamMeTpoB. B KauecTBe mapaMeTpoB-zHAYEHHUI MOYKHO YKa-
3pIBaTh UMEHA NePeMEeHHBIX, KOHCTAHThHI ¥ BEIPAXKEeHU .

Hanpumep, 3arojloBOK IIponeAyphbl BBIYNCICHUA Han0OIbIIero obI1Iero
JEeJIUTeJIsI MOYKeT ObITE OITMCAaH TaK:

procedure nod (a, b: integer; wvar c: integer);

Bo3MoKHBI CIeAyIOLIIC BADHAHTHI BBI30BA 3TOH NPOLEAYPbL:

nod (36, 15, z) — B KaudecTBe IapaMeTpOB-3HAUEHHI MHCIOJIb-
30BaHbl KOHCTAHTHEI,

nod (x, y, z) — B KaudecTBe IapaMeTpoOB-3HaAUEHUUN HCIIOJb-
30BaHbI HMEeHa INI€pPEeMEeHHBIX

nod (xty, 15, z) — B KavuecTBe IapaMeTpPOB-3HAYECHUI HCIOJb-

30BaHHbI BhIpaX*XeHue 1 KOHCTaHTa;

B m060M cnyuae mMexay GpaxTuuecKuMu U hopMaabHBIMH IIapaMeTpa-
MH AOJIKHO OBITH IOJIHOE COOTBETCTBHE 110 KOJIUYECTBY, IOPALKY CIEH0-
BaHUA U TUITY.

Ilpumep 1. Hanwem npouenypy IS HAXO0XKIeHUsT HauboIsIIero oo-
IIEr0 JeJINTEJsI IBYX UKCeJI ¢ IoMOIkI0 aaropuTma EBkanga. Mcnoabay-
eM e€ I HaxXOMJAeHHs HauOOJIbINero oOIero AeJIMTENs CJIeYIOIIHNX
mectu yucen: 16, 32, 40, 64, 80 u 128.

program n 20; 3aroJI0BOK rjaaBHOM

IPOrpaMMbl

const m: array [1..6] of integer = Pazpen onmucanusa
(16, 32, 40, 64, 80, 128);: KOHCTaHT

var i: integer; Pazpgen onucanuda
IIEPEMEHHBIX

Paspes onucanus
MO/TIPOTPaAMM

procedure nod (a, b: integer; var c: integer);
begin
while a<>b do

if a>b then a:=a-b else b:=b-a;
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______________________________________________ T
| Paspes onepaTopos

! FJIaBHOM IPOrPaMMBI
for i:=2 to 6 do
begin

y:=cl[i];

nod (x, y, z);

Xi=2
end;
writeln ('HOIO=', nod)
end.
@ MamenwnTe nporpamMmmy Tak, 4ToObl C €€ NOMOLLBIO MOXHO BbIN0 HANTU:
a) Hanbonbwwii obLWWIA penrTenb cneayowmx Natn yucen: 12, 24, 30, 48 n
30;
0) HanbonbLnit 00K AENNTENb NPOVU3BOMbHBIX AECATU LENbiX ABY3HAYHbIX
yucen.

4.8.2. DyHKUUW

Omnucanve QyHKIIUYU UMEET BU:

function <umsa QpyHxkuuM> (<onMCaHME BXONHBIX IAHHBIX>) :
<TUI_QYHKUUM>;
begin
<onepaTopsl>;
<ums_QYHKUMM> := <pesyJyeTaT>
end;

B 3aroJyioBKe (yHKIIHMH MOCJe €€ MMEeHHM IMPUBOAUTCH OHKHCAaHHE BXOX-
HBIX JAHHBIX — YKas3bIBaeTCS MepeueHb QOPMALHBIX ITApaMeTPOB M UX
TunoB. Tam e ykasbIBaeTcsA THII caMOil PyHKI UM, T. €. TUII pe3yabTaTa.

DyHKIMA — IIoANporpaMMa, HMeronad efUHCTBeHHBIH pe3yabTarT, 3a-
NNCBIBAEMBIII B AYEKY IIaMATH, MMA KOTOPOH COBIIajaeT ¢ HMeHeM
¢GyHKInU. [losTomy B 0J10Ke (hyHKIIUH 0083aTEJBHO JOJIXKEH IPUCYTCTBO-
BaTh OorepaTop <mMa_ QyHKUUM> : =<pe3yJibTaT>.

Ilns1 BEI3OBa DYHKI[MM JOCTATOYHO YKAa3aTh €€ UMSA CO CIHCKOM (PaKTH-
YeCKHX IIapaMeTpPOB B JIIOOOM BHIDAMKEHUH, B yCJIOBuUsX (mocie ciyos if,
while, until), niu B ontepaTope write ramaBHOM IpoOrpaMMEI.

/ IIpumvep 2. Hanumem nporpamMmy HaXOMKJIeHUA MaKCHUMaJbHOIO M3
YeThIPEX IEJIBIX UWCEe], UCIONMB3YION[YI0 QYHKIIHIO ITONCKa MAKCHMAaJb-
HOTO U3 JIRYX YHCEJI:
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3aroJIOBOK I'JIABHOM
IPOrpaMMEL

! Pasnen onucanus
:nepemeHme

program n 20;

___________________________________________ (st cinsiamismsic RS SE S
function max (x, y: integer): integer; | Pagpen onncanusa
begin | oAnporpamMm
1
if x>y then max:=x else max:=y; i
1
end; i
__________________________________________ U —
begin | Paszes orepaTopos
readln (a, b, c, d); | rIaBHOM MPOrPaMMBI
]
f:=max (max(a, b), max(c, d)): :
I
writeln ('f=', f); ;
I
end. !
N3meHuTe nporpammy Tak, 4ToObl C €€ NMOMOLLbIO MOXHO OO HANTU: Q
a) MakcumansbHoe u3 Yvcen a, b, c;

6) MakcumanbHoe n3 ynucen b, ¢, d;
B) MVHMMaNbHOE 13 YeTLIPEX YMNCEN;
r) pa3HOCTb MaKCUMasTbHOIO 1 MUHUMASIbHOT O YUCEeN.

ITpumep 3. B saBape Caille mofapuin mapy HOBOPOKIEHHBIX KDPOJIU-
KoB. Uepes JBa Mecsilla OHU A HMePBBIHM ITPUILIOL — HOBYIO IIapy Kpo-
JHMKOB, a 3aTeM /[aBalu IIPUILIOJ IO Iape KPOJUKOB KaMIblil MecsIl.
Kaxnas HOBast mapa Takske JaéT NepBBLIA TPUILIO] (TIapy KPOJUKORB) Ue-
pe3 ABa MecsAIa, a 3aTeM — I10 Iape KPOJIMKOB Kaxablid Mmecsl. CKOJIbKO
nap KpoJInKoB Oyaet y Camu B nexabpe?

CocTaBMM MaTeMaTHUYECKYIO MoOJieNb 3Tod 3ajauu. OBGO3HAYMM Uepes
f(n) xonmUUeCcTBO KPOIUKOR B MecsIe ¢ HomepoM n. Ilo yenoBuio 3agauu,
f(1)=1, f(2) =1, f(3) = 2. s nByX nap, MMEeIIUXCA B MapTe, AaThb IIPU-
IJIOK B allpesie CMOXKEeT TOJNbKO ogHa: f(4) = 3. 13 map, uMeIoluXxcs B ail-
peiyie, naTh IDPHUILJIOL B Mae CMOIYT TOJIBKO Iaphbl, POAUBIINECA B MapTe:
f(5) = f(4) + f(3) = 3 + 2 = 5. B obmem cayuae: f(n) = f(n — 1) + f(n - 2),
n>3.

Ywucna 1, 1, 2, 3, 5, 8, ... 00pa3yioT Tak Ha3LIBAEMYIO IOCIEI0BATEIb-
HocTh PuboHauyyM, HA3BAHHYI0 B YECTh HTAJNbAHCKOIO MaTeMaTHKa,
BIIePBBI€ PEIIHBIIEr0 COOTBETCTBYIOIIYIO 3anauy erle B Havase XIII Beka.

OdopmuM B BuAEe (QYHKIMM BBIYUCJIEHHE YJIEHA IOCJIEN0BATEILHOCTH
PDuboraugH.
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function f (n: integer): integer;
begin

if (n=1) or (n=2) then f:=1

else f:=f (n~-1)+f(n-2)
end;

Ilonyuennasa pyHKOusa cuuTaeTCsa PEKYPCHBHOH — B HEll peam30BaH
CII0CO0 BEIYKCJIEHUS OUepeJHOT0 3HaUYeHUA QYHKIUH Yepe3 BBIYUCICHHE
€€ NIpeJIleCTBYIOLIUX 3HAUEeHHT.

CAMOE rNABHOE

3anuces BCIOMOraTeIBHEIX aJIlOPUTMOB B A3BIKaX IIPOrpaMMHPOBAHHUA
OCYLIeCTBIIAETCA C IIOMOIBI0 oanporpamm. B ITackaisie paszinnuaioT aBa
BH/Ia IOAIPOTrPaMM: HPOUEAYDPHl H (DYHKIIMH,

IIponenypa — noanporpamMmma, MMeOIas MTPOU3BOJLHOE KOJHYECTBO
BXOJHBIX ¥ BBIXOJIHBIX JaHHBIX.

DyHKIMA — TOANPOrpaMMa, UMeolas e JUHCTBeHHBIN Pe3y ILTAT, 3a-
NKNCHIBAEMBIN B fAYeiiKy NaMATH, MMS KOTOPO# COBHAJAeT C MMeHEeM
GYHKIIUH.

0 Bonpocbl u 3apnaHna

1. [Ins 4eTo NCHONB3YIOTCA HOAIPOTrPaMMbI?
2. B uém ocnoBHOE pasnu4ue Ipoueayp U pyHKITHE?
0 3. Hanummre nporpaMmmy BEIUUCJIEHU S HAUMEHBLIIEro obIero KpaTHo-

ro CIefyIOUMX YeThIpEX uucen: 36, 54, 18 u 15. Ucnonp3yiiTe Ipo-
IeyPy BBIYUCJIEHUA HANOOIbIIEero O0Lero AeIuTes s JBYX YHCel.

4. HanwumwuTe nporpaMMy MepecTaHOBKH 3HAUEHUH NepeMeHHBIX a, b,
¢ B IOPAKe BO3pacTaHusd, T. €. TaK, YT00bI a < b < c. Ucnonbayiite

oponeaypy swap.

procedure swap (var x, y: integer);
var m: integer;

begin
m:=x;
X:i=y;
y:=m

end;




3anucb BCroMorarebHbiX anropuTMoB Ha sidbike Mackans §:X 8

I/ICXOAHbIe AaHHBIE€ BBOOAATCH C KJIaBHaTYpPhbI.

ITpumep BXOAHBIX JaHHBIX IIpumep BBIXOAHBIX JAaHHBIX
123 1 2 3
2 173 123
312 12 3
2 31 12 3

5. Hanuminre nmporpaMmy NoMCKa HAUOOJBIIETO M3 YETLIPEX UHCeJI C o
HUCIIOJIb30BAaHUEM IIOAIIPOrPaMMbI IMOKMCKA HAWDOJBIIEro H3 TPEX
quce.

6. BupgousmMeHHUTE OpOrpaMMy COPTHPOBKH MAacCHBA BBIGODOM Tak,

4TOOBI B HEH MCIIOJIB30BAIACE IIPOIeAypa BEIOOpa HauGOIBIIeTo dJiie-
MeHTa MaccuBa.

7. Hanumure IIporpaMmmy BBIUMCJIEHUS BBIPDAYKEHUS:
s=1!1+ 2! + 3! +...+ n! UcnonpsyiiTe QYyHKIUIO BEIUKCIeHNUA HAKTO-
puana.

8. HanuimuTe mIporpaMMy BEIYHCIEHHA BEIDAKEHUsA: § = x3 + x5 + x,
Tle X ¥ n BBOASATCSA € KJaBUATyphl. Mcrionb3yiiTe hYHKIINIO BBIYUC-
JIeHUSA CTEHeHH.

9. Hanumure QPYyHKIMIO, BHIYUCISOIYIO JIHHY OTPEe3Ka M0 KOODIU-
HaTaMm ero KOHNOB. C MOMOIIBIO 3TOM (DYHKIIUKU HAITAIIIUTE IIPOTPaM-
MY, BBIUHCISIONIYIO NEPUMETDP TPEYTOJBHUKA TI0 KOOPJAUHATAM €ro
BEPILUKH.

10. Hanumure (pyHKIMIO, BEIUUCIAINYIO IJIOIaAb TPEYIrOJbHUKA IO
[EeJIOUHCJIeHHEIM KoopauHaraMm ero sepmuH. C IOMOILBIO 3TOH
GYHKOUN BBIYHUCINTE IJIOM[AAbh YeTHLIPEXYTOJbLHUKA II0 KOOPAUHA-
TaM €ro BepPIIHrH.

Q QA
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Q TecToBble 3apaHUs AN CAMOKOHTPONS

1. Paspabotunkom sizbika ITackank ABIsieTCA:

a) Baes ITackanb
6) Huxuorayc Bupt
B) HopGepTt Bunep
r) Oucrep B. eiikcTpa
2. YTo M3 HHMKEIePe4YNCJEeHHOI0 He BXoauT B ajndaBuT A3blika Ilac-
Kanab?

a) JaTHHCKHe CTPOYHBIE N IPONUCHBIE OYKBBI
6) cary»ke0GHEBIe CJI0BA
B) pyCCKHe CTPOYHBIE U ITPOIIUCHBIE OYKBEI
T') 3BHAK NOAYEPKUBAHUSA
3. Kakas#a nocienoBaTebHOCTh CHMBOJIOB He MOMKET CIYXKHUTH UMEHEM
B si3bIKe [lackans?
a) mas
0) masl
B) d2
r) 2d
4. BemecTBeHHLIE UMCIA UMEIOT THI SJAHHBIX
a) real
6) integer
B)boolean
r) string
5. B mporpamme Ha sizbike [Tackanns 06a3aTebHO JOMKEH ObITD:

a) 3aT0JIOROK IIPOTrPaMMBbI

0) 6JIOK OITMCAHMSA HUCIIOJIb3yEeMBIX JaHHBIX
B) IPOTPaMMHBIH 6JI0K

r') omepaTop NMPpUCBAUBAHUA
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10.

11.

Kaxoro paszgeina He cyiiecTByeT B IIporpaMmMe, HaIIMCAHHON Ha A3BI-
ke Ilackannb?

a) 3aroJIoBKa

6) mpuMeUyaHUi

B) OITHcAHUH

') oIIepaTopoB

A3BIKOBBIE KOHCTPYKIIUY, C IIOMOIILIO0 KOTOPBIX B IIpOrpaMMax 3a-
THCHIBAIOTCA ACHCTBHUSA, BHITIOJHSIEMbIE B IIPOLIECCE DellleHUA 3aja-
YK, HA3BIBAIOTCA:

a) onmepaHAaMu

6) onnepaTopamMmu

B) BBIDAsKEHUAMHU

T) JaHHBIMU

PaspenurensaMu Mexx Ay ollepaToOpaMM CIIYKUT:

a) TOuKa

6) TOYKa C 3ansTOol

B) nmpoben

r) 3amsTas

OnucaTp NEPEMEHHYIO — 9TO 3HAUKUT YKA3ATh eé:

a) UM#A U 3HAYEeHHe
0) UMsa U TUI
B) THI ¥ 3HAYECHE
T) UMsI, TUI ¥ 3HAUEeHUEe
B namsOM (hparMeHTe IPOrPaMMbI:
program error;
begin
SuMmA:=25-14;
end.
OINuOKOM ABJISAETCA:
a) HEKOPPEKTHOEe UM ITPOTrPAMMBI
0) He onpefeIeHHOEe UM MTEPeMeHHOM
B) HEKOPPEKTHOEe UM IIepeMeHHOHN
r) 3amuch apu(PMeTUIECKOro BhIPpAKeHUA
Kakas kiaaBuIina HaXXmUMaeTcs: mocje Habopa mMOCIeJHero JaHHOTO B
onepaTtope read?
a) Enter
0) TouKa ¢ 3anATON
B) nmpobest
r) Ctrl




12,

13.

14.

15.

16.

17.

18.

Fnasa 4. Havana nporpammMmupoBaHms

ITpu npucBanBAHUY U3MEHSICTCH:

a) UM epeMeHHO

0) Tun nepemMeHHOM

B) 3HAUEHHeE [IePeMeHHOMI

r') 3HaYyeHHue KOHCTAHTHI

J1a BrIBOa pe3ynbTaToB B [lacKale ucnosb3yercd onepaTop

a) begin

6) readln

B)write

r)print

Jld BEIYKCIIeHUS KBaIPATHOTO KOPHS U3 X UCIIOJIb3YyeTca (DYHKIIUA:
a) abs (x)

6) sgr (x)

B) sgrt (x)

r) int (x)

Jnsa reHepanyu cryuaifHOro 1¢JI0r0 Yncjia u3 npomMexkyrka [10; 20)
Heo0XOMMO HCIIOJIH30BATH BEIPAYKEHHUE:

a) random*20

6) random (20)

B) random (10) +10

T) random (10) *2

B xakoM 13 yCJIIOBHBIX OIEPATOPOR AonyIeHa omrnbxa?

a) if b=0 then writeln ('leneHrue HeBO3MOXHO.');

6)if a<b then min:=a; else min:=b;

B) if a>b then max:=a else max:=b;

r) if (a>b) and (b>0) then c:=a+b;

B yciioBHOM onepaTope u nocJie then, 1 rocjie else HeIb3s UCIOJb-
30BATh:

a) omepaTop BeIBOAA

0) cocTaBHOI omepaTop

B) HECKOJIBKO OIIEPaTOPOB

T') YCJIOBHBIN OIepaTop

Onpenennre sHaYeHNE NMEPEMEHHOMR ¢ IOCJIC BBIIOJHEHUA CIEAYIO-
mero (hparMeHTa mporpamMmal.

a:=100;
b:=30;
a:=a-b*3;

if a>b then c:=a-b else c:=b-a;
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19.

20.

21.

22.

a) 20

6) 70

B) —20

r) 180

¥YciioBHBLI onIEpATOD

if a mod 2=0 then write ('Ila') else write ('Het')
O3BOJISIET ONPENEIUTD, ABJISECTCA JIU YHUCIO0 a:

a) 1enbIM

0) ABY3HAUHBIM

B) YETHBIM

T') OPOCTHIM

Kaxroro onepaTtopa muKJa He cyiiecTByeT B sidbike [lackans?

a) for
0) while
B) repeat. . .until
r) loop
ITuks B ¢pparMeHTe OporpaMmbI
p:=2;
repeat
p:=p*0.1
until p<0.1;
OyZeT UCTIOJTHEH
a) 0 pas
0) 1 pas
B) 2 pasa
r) 6eCKOHEYHOEe UMCII0 Pa3
ITuka B ¢h)parmeHTE IPOrpaMMbI
a:=1;
b:=1;
while a+b<8 do
begin
a:=a+l;
b:=b+2
end;
BBITTOJIHUTCSH
a) 0 pas
0) 2 pasa
B) 3 pasa
r) GECKOHEYHOE YUCIIO pa3
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23.

24.

25.

26.
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Onpegenure 3HAUEHUS IIEPEMEHHBIX S U [ TIOCJIE BBIITOJHEHUA (par-
MEeHTa IPOTPAMMEIL:
s:=0; i:=5;
while i>=0 do
begin
S:=s+1i;
i:=1-1;
end;
a)s=0,i=-1
0)s=05,i=0
B)s=15,i=5
r)s=15,i=0

Bribepute pparmeHT mporpaMMel, B KOTOPOM HINETCH IPOU3BeJe-
uue 1-2-:3-4-5.

a)p:=0; i:=1; while i<=5 do i:=i+1; p:=p*i;

6)p:=1; i:=1; while i<6 do i:=i+1; p:=p*i;

B)p:=1; i:=1; while i<6 do begin p:=p*i; i:=i+l1 end;
r)p:=1; i:=1; while i>5 do begin p:=p*i; i:=i+1 end;

B pannoM dparmenTe nNporpamMmbi
s:=0;
for i:=1 to 10 do
si=8+2%*i;
BBIYHUCJIAETCH:

a) cymMa 1easix yucen ot 1 x1o 10

0) cymma géTHBIX yuces ot 1 mo 10

B) YZIBOEHHAa#A cyMMa IeJbIX urces ot 1 go 10
r') cyMMa IepBBIX JEeCATU YETHBIX YHCe

Hnmeerca onucaume:
var c: array [1..20] of integer;

Ilns xpaHeHUsi MacCUBa ¢ OYyAET OTBEAEHO ... IOCJIEAOBATEJIBHBIX
AYeeK MaMsATH 00'LEMOM ... 6AliTOB.

a) 40, 20

0) 20, 320

B) 20, 40

r) 20, 20




27.

28.

29,

30.

TecToBbl€ 3aQaHns AR CAMOKOHTRONS F s
Yemy paBHa cymmMma asmeMmeHTOB af[1] u a[4] maccura, chopMmupoBaH-
HOTO CJIEAYIOIUM 00pa3omM.

for i:=1 to 5 do a[i]:=i*(i+1);

a) 30

6)5

B) 22

r) 40

Maccus onucaH cieayoIiuM oopasom:

const b: array [l..5] of integer = (1, 2, 3, 5, 11):
3HaueHUe BeIpaXkeHUsa b [5] *p[4]-p[2]-p[3]*p[1l] paBHO:

a) 50

60) 15

B)—11

r)22

JJiss 3anucH BCIIOMOraTeJIbHEIX aJIrOPHMTMOB B s3bIKe Ilackans mc-
HOJIB3YIOTCH:

a) MaCCHUBHI

0) cocTaBHBIE OTIEPATOPLI

B) OpPOLEAYPH U PYHKI[UHT

T') OIepPaTOPHI U OllepPaH bl

Mexay dhopManbHEIME 1 DaKTUYECKUMHY IapaMeTpaMU cJleyeT co-
OJIr0aTh COOTBETCTBHE:

a) 1o TUIY MapaMeTpoB

0) Mo KOJIMYeCcTBY IIapaMeTPOB

B) 110 MOPSAAKY CJIEJOBAHUA ITapaMeTpPOB

I') IO BCEMY, IEPEUYHCIEHHOMY B II. a—RB)




- OTBeTh! 1 peleHns K BonNpocam v 3a0aHnam

OTBeTbl 1 peLueHns
K BONpocaMm v 3aaHUaM
ANA CaMOCTORTEJIbHOW NOATrOTOBKMU

T'amasa 1

§ 1.1. 2. IIpuBejeHbl 3HaKN, UCNIOJb3yeMble JIJIf 3alMCU YUCEJ B CJe-
AVIOIUX CUCTEMAX CUMCIIEHUA: JPeBHeeTUIIeTCKON, BABUJIOHCKOM, Maiis,
PUMCKOH, CTAapOCJaBAHCKOM, ABOWYHOI, TPOMYHOH, ..., LIeCTHajlaTe-
puuHOM. 7. a) 110011,; 6) 111,. 8. MunumansHoe ocHoBaHue 5. 38, 62,
31, 71. 9. a) na; 6) mert. 10. a) 5; 6) 2-x% + 0-x2 + 0-x! + 2-x°= 130, 2x3 =
=128,x*=64,x=4.17.a)123-4=32;06)12:2-2=4;8) 12:3-4=0.
18. a) 10; 6) 198.

§ 1.2, 3. 00111111. 4. a) +76. 5. 101010,. 9. a) 0,217934-10%;
6)0,75321-10%; B) 0,101-10-2,

§1.3.6.
JJIEeKTPUYECKAsI CXeMa Anare6pa JOTHKH
TlepexntouaTensb BrickasbiBaHUE
ITeperJrtouaresb BRIIOYEH 1
Tlepeka0YaTe b BEIKIIOUYEH 0
llocemoBaTenbHOE COETUHEHHE NePeKI0IaTeIen KouboHKIUA
ITapanyensHoe coeIUHEHUE TIePeKJIYaTe e HMusbroHKINA
_
7.920, 80.
10. 18.

12.1)0;2)0;3)1;4) 1.

13.1)1;2)1;3)0;4) 1.

14. Cmut u I»xoH.

15. PUHUKUIACKUH coCy I, UBTOTOBJEH B V BeKe.
16.F = A » B.

2 [




OvBeThbl ¥ peweHns K BONpocam 1 3afaHnam -
I'nasa 2

§2.2.4.4/(v-6,5)+33/(v+6,5)=1,v=32,5KM/u.

5. F(A, B, C) = A&B + A&C + B&C. 6. 1 — Poccusa, 2 — Kurai, 3 —
Vkpawnua, 4 — l'epmanus, 5 — Wranus.

§ 2.3. 5. [lisa perreHus: 3a1a4u IOCTPOITE B3BEIIEHHBIH rpad), Kax10-
My pebpy KoToporo GyjeT COOTBETCTBOBATh BpeMsd, 3aTPAUYNBAEMOE BEJIO-
CUIIEeIUCTOM, Ha ITPEOJOJIEHHE COOTBETCTBYIOIIEro paccrosHusa. 8. 24.
9. 648. 10. 16. 11. BeiurpsiBaetr BTOpoil Urpok. CBOMM IepBBIM XO[0M
eMy HYKHO MOJYYUTh ONHY U3 cutyanuii: (3,4) mau (1,18) — 3aech uucna
B CKOOKax 0603HAUAIOT KOJMUECTBO KAMHeH’ B MepRoii 1 BTOPOI Kyd4ax Cco-
OTBETCTBEHHO.

§ 2.4. 5. BeiurpoiBaer 11epBblil Urpok. CBOMM II€PBBIM XOZO0M OH J[0JI-
JKeH Jo0aBUTH II0 ZBa KAMHS B KQXKAYIO U3 KyueK. 6. Tperba KOMIIaHUA.
7.1 — Muxawn 3umun, II — 9ayapa Cumakos, III — Hukonait Konsr-
J0B, IV — Banepuit Baunos, V — Urops Yurpuu. 8. Auron — Exarepn-
"Ha — Hopuisck, Bopue — Onsra — Ilaturopck, IlaBung — Ceernana —
Pocros, I'puropuit — Mapus — Mocksa.

§2.6.5.a)2;6)3;B)4.10.2)2;06)2;8)3;r)1.11.a)1;6) 2; B) 3; 1) 1.

I'masa 3

§3.1.1.1,1,2,3,5,8,13, ... 18.6, 12212.

§ 3.3. 9. He Gonee oauoit mepemennoi. 14. r) (x > 0) unu (y > 0);
e)(x>0)u(y <=0) wiu (y > 0) u (x <= 0)); ) x*x + y*y <= r*r.
17.a) t:=x>0;B) t:=(x=y) u (x=2z).

§34.5.y=(Cx+3)x+4)x+5bupux=1y=14. 6. h := tfh*24.
20. ecaiu chislo = 3 TO iy := NOHENEIBHUK.

§ 3.5. Ilpumep 4. Ilycte k, — KoNM4ecTBO peGep B rPaHUTIE CHEXKHHKH
Koxa ma mare n; torga k,= k,,*4. Otcioma: k,=12, k,=48, k;=192,
k=768, k,=3012.




-OTBETbI M pelueHua K BONnpocam n 3afaHusm

T'nasa 4

§ 4.1. 9. B) IlycTs n — KonuuecTBO TeTpazeii (0010KeK), ¢t — IeHa of-
HOM TeTpaznu (Ijeyoe 4mcio), co — IeHa OHOU O6JIOMKKH (IleIoe UYnciio),
s — obujas CTOMMOCTb HOKYNKHK. B 3TOM ciiyuae pasfiesi ONMUCAHUSA IIepe-
MEeHHEIX 6yJeT UMeTh BHJ: var s, n, ct, co: integer;

11.6) k:=k-1;

§4.2.9.111.

§4.3.11. s:=a*50+a*1.2*150;

§4.4.14. a) true; 6) true; B) false.

§ 4.5. 2. a) na; 6) met; B) Her. 11. 5.

§4.6. 1. IIBa paza. 3, 6, 9. 5. YernIpe paza. 5, 16, 21.

9.a)16;6) 6; B) 3; r) 1; n) 8.

§4.7. 3.

B)

ali] |1 3 5 7 9




Knioun K TecToBbIM 3a,q,auuqn-

Knwun K TectoBbiM 3afiaHUSAM
OJI9 CAMOKOHTpPONNA

I'imasa 1

SRR S M TR T
I 3ananue 1 3 4 5 6 7 8 9 10 I

OtBeT B B 6 6 r B [} 6 T I
13 14 | 15 | 16 17 18 19 20

s~

3ananue 11

(=20 B 0

I Oreer B r a a r B 6 6 r
N S B
I'nasa 2
3ananue 1 2 3 4 5 6 7 8 9 10
OTtBer B r r 6 B r a 6 a 6

3anaHue 11 12 13 14 15 16 17 18 | 19 | 20

OTseT r r a r B r 6 a T B

3azaHue 21 22 23 24 25 26

OTseT 5] a a B B B

T'aasa 3

3ananue 1 2 3 4 5 6 7 8 9 10
OTBeT a r B 6 a B r I 11121 127

Saganme 11 | 12 | 13 | 14 15 16 17 | 18 19 20

Orser B B a r 6 6 a B 6 r
3ananue 21. | 221 23 | 24 25 26 27 | 28 29 30
OtBer 6 6 80 a 0 a r 25 120 55
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I'nasa 4
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CKOTO ¥ CHCTEMHOI0 MEIIIJIEHUs], YMEHUN W HABHIKOB WCIOJIL3OBAHUS
MHOPMAIIMOHHBIX TEeXHOJOTHII CO3JAI0TCHA YCJIOBHA AN NOCTHIKEHHS
MMM MeTanpegMeTHBIX 06pa303aTeJlemx pe3ynsTaros, obecrieunBae TCH
NOATOTOBKA K cllaue HSK3aMeHa 3a KyPC OCHOBHOM IITKOJLI B hopmate [HA.

IIpexmosaraeTcs IIMPOKOE HCIONIB30BAHHE PECYPCOB (heAepasibHBIX
00pa3oBaTeIbHBIX MOPTAJIOB, B TOM YKcje EQuHON KoLneKnuu mudpoBLIX
obpasosarenbubix pecypcos (http://school-collection.edu.ru/).

VYuebHuk BrIIOYeH B PefepasbHblil nepedeHs y4eGHUKOB, PEKOMEH-
ayembix MuHncTepcTBOM 0OpasoraHus n HayKu Poccuiickoit @epeparumn.
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370T yuebHuk Bxoant 8 YMK no nHdpopmaruke onsa 8-9 knaccos.
Bkniosen B PenepanbHblii nepeyeHs y4ebHUKOB, PeKOMEHOO-
BaHHbIX MunHucrepcteoM 06pa3oBaHuUs U Hayku POCCuUACKON
depepaumn.

CoctaB y4e0OHO-METOLMYECKOrO KOMMNNEKTA:
* aBTOpPCKas nporpamMmma nay4eHus Kypca nHdopmarmkm
m UKT (gnsa obssarensHoro v yrnybneHHoro mayseHus
npeamMerta);
yyeBGHUK ons 8 knacca;
y4ebHuk ana 9 knacca;
pabo4as TeTpanb ons 8 knacca;
paboyan TeTpaab ans 9 knacca;
METOAUYECKOE NOCOBUE ANs yHUTENS,;
HaBop 3NeKTPOHHbIX 06pa3oBaTenbHbIX PECYPCOB.
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