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BBEAEHUE

TemaTnka BOIPOCOB U 3aJia9 BCTYIUTEJIHLHOTO dK3aMEHA 110 JIUCIUILITHE
«MudopmaTnkas COOTBETCTBYET 00S3aTEJIbHOMY MUHUMYMY COJIEPXKAHUs
cpesnero (1os1HOr0) obmmero obpasosanus no meit!. IIpu cocrabienun Gue-
TOB OBLJIM YUYTEHBI TaKKe PEKOMEH IAINY, pa3MeIIEHHbIe Ha rmopTaJie EamHoro
[ocynapcrBenHoro Dk3amena (http://ege.edu.ru).

B sK3aMeH BKJIIOYEHBI BOIPOCHI U 334U 110 CJEIYIONIUM pas3jie/iaM HH-
dopmatukn: mHboOpMaIUd U €€ U3MEPEHUEe, CUCTEMbI CUUCJIEHUS U OCHOBBI
JIOTUKU, paboTa ¢ SJEKTPOHHLIMHA TaOJIUIAMU, aJrOPUTMU3AINSA U ITPOrpaM-
MUPOBaHUE, CIOCOOBI IIpeJicTaB/IeHus I'padudecKoil nundopMalu. YCIenrHoe
pereHne MHOTUX 3a/a49 TpeOyeT TaK»Ke XOPOIIero 3HaHUs MaTeMaTUKA B 00b-
éMe TITKOJIbHOI TTPOTrpaMMBbL.

[Ipu moJroToBKe K 9K3aMeHy, KpOMe IMIKOJbHBIX YIeOHUKOB IT0 MH(MOPMa-
tuke (Hampumep, «ubopmaruka. 3aa9HUK-TPAKTUKYM» B JBYX TOMAaX O]
penakmueit .I. Cemakuna n E.K. Xennepa) MOKHO HCIIOJIb30BAThH JIpyTHUe
W3JIaHNsA, B YacTHOCTH: yuebHoe mocobue «IIpakruaeckast nndopmarukas (aB-
topbl E.A. Poranosa, H.A. Poranosa u C.B. Anmpees), cOOpHUK 3a/1a1 110
MaTeMaTHuKe JJIsi IOCTyHalomux Bo BTY3bI 1oj penakimeit M.M. Ckanasu,
«Metoimdyeckue yKa3aHus 1O PENIeHUI0 YPaBHEHUI 1 HEPABEHCTB C IMapaMeT-
pamu» (aBroper E.A. Bepamreitn u B.J. Tosmaués), a Takxke ydueOHbIE Ma-
TepuaJbl, pasMerénnbie Ha Beb-caiitax MY (http://www.ctc.msiu.ru,
http://www.chair36.msiu.ru, http://www.main.msiu.ru).

Mocksa, 2004 E.A. Poeanos, H.A. Pozanosa.

1Oc1)I/ILU/IaJIbeH71 JIOKYMEHT HaxoJIuTcd Ha BeO-caiite MwunobpaszoBanus Poccumn:
http://www.ed.gov.ru/ob-edu/noc/rub/p_min/pr56-1.html.
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1. ITH®OPMALIA U EE IPEJCTABJIEHUE B 9BM

Tepmun «mHGOPMAITIST» ITPOUCXONUT OT JIATHHCKOTO CJIOBA informatio, 0O3HaA-
YJAIOIIEr0 «Pa3bsiCHEHUEY, «U3JIOXKEHUE», «OCBEIOMJIEHHOCTby. VHMOopMaImio
MBI TIepeIaéM JIPYT JIPYTY B YCTHOW W NMUCbMEHHON (popMme, a TakKe B popme
’KECTOB M 3HAKOB. JII0OYI0 HYKHYIO NH(MDOPMAIIUIO Mbl OCMBICTUBAEM, ITepe/ia-
€M JIpDYT'UM, Ha €€ OCHOBE JiejlaeM OIpeJIe/IEHHbIE YMO3aKII0UeHNS.

Crour OTMETHTH, YTO MaTEeMATUIECKN TOYHOE OIpejeeHne nHMOPMAIUN
JIaTh HEBO3MOKHO, XOTs 9TO MOHATHUE ABJIACTCH OJHUM U3 OCHOBHBIX B COBpE-
MEHHOI Hayke. Ero cjoXKHOCTb, MHOTOILIAHOBOCTb U OBICTPOE Pa3BUTHE OT-
parkaroTcs B IOCTOSTHHOM TIOSIBJIEHUN HOBBIX TOJIKOBAHUN TEPMHUHOB «HHMOP-
MaTuKay u «uHopMmaludy. VMeeTcd MHOrO omnpejie/ieHnii nHPOPMAIIUH, OT
obrrero, durocodckoro («uHMDOPMAIUS €CTh OTPaXKEeHNe PEeAJTbHOIO MUy )
JI0 Y3KOTO, MPAKTUIECKOro («mH(MOPMAIINS €CTh BCe CBEJEHUS, SIBIIAIOIINECS
0OBEKTOM XpaHeHUs, Tepeadn 1 TpeodPa3OBAHUST> ).

XoTrga TepMUuH «06pabomka undopmayuuy TMOIBUICSI COBCEM HEJIABHO, 0Opa-
O6aThIBaTH HH(MPOPMAIIUIO JIIOJIA HAYAJIH €IIé B JIpeBHIE BpeMeHa. /13 moKoJieHus
B TIOKOJIeHNe MH(OPMAIUS Iepe/iaBajach YCTHO. 3aTeM UH(MOPMAIUIO CTAJIH
dukcupoBaTh B Buje rpadudeckux obpas3oB okpyzKaromero mupa. Co Bpe-
MEeHEM IOSIBIJIACh MIChbMEHHOCTh — HOBBIH IAr YejioBedecTBa B 00JIACTU CO-
3JIaHUs CPEJICTB XpaHeHus u nepejgadan nadopmarun. Caeayonumm 3aMeTHBIM
sIBJICHUEM B 3TOI cepe crasio m300peTeHrne meyaTHoro cTaHka. PeBoTIonnoH-
Hoe m3o0perenne XX Beka — DBM — mpeiocTaBmnio 3/1eKTPOHHBIE HOCUTEJIN
nH(MOPMAIIUN U HOBBIE CPEJICTBA €€ 00pabOTKU. B COBOKYITHOCTH € JIMHUSIMU
CBsA3H (IIPOBOJIHASI CBSA3h, PAJIMO, CIIyTHUKOBAsI U ONTUIECKAs! CBA3b) KOMIIBIO-
TephI JIeJal0T JOCTYITHON JII00YI0 YacTh TMIAHTCKOIO OKeaHa MH(MOPMAIIIH.

Jns xpanenus: uadopmarun B 9BM npuriocs paspaboraTh pa3iindHbIe
CIIOCOOBI Koduposarua uHgpopmayuu. KoaqupoBanue — 3TO TEPEXo] OT OTHOM
dopmbl TipejicTaBaeHns nHMOPMAIUKA K JIPYTOil, OoJsiee y00HOM Jisi XpaHe-
HU4, Tlepeadn nim o0padoTKH. [I0CKO/IbKY KOMIIBIOTEP MOXKET 00padaThiBaTh
TOJILKO MH(OPMAIIAIO, IIPEJICTABIEHHYIO B YUCI0BOI opme, Jobast Japyrast
uropMalus (HalpuMep, 3ByK WK n300pakeHue), peHasHadeHHas i 00-
paboOTKN Ha KOMIIbIOTEPE, JIOJIKHA OBITH IMPeodpa30BaHa B YUCJIOBYIO (hOpMYy.

Baxxnas mpobisiema — oreHka KoJjmdecTBa uHopManuu. CylecTByoT
BIIOJTHE OOBEKTUBHBIE CIIOCOOBI M3MEPEHHs €€ BeJIMYMHBI. Kcam mogbpocuTh
MOHETY U IPOCJIE/INTH, KAaKOW CTOPOHOI OHA yHAJET, TO MbI ITOJIYIHM OIIPeIe-
JéaHy0 nHpopMalnio. Obe cTOPOHBI MOHETHI «PAaBHOIIPABHBIY, II03TOMY OJIH-
HAKOBO BEPOSITHO, UTO BBINAJAET KaK OJHA, TaK W JApyrasi CTOpoHa. B Taxmx
CIydastX TOBOPAT, 9TO cOObITHE HeceT nHpopMannio B 1 6ut. CBoé Ha3BaHUe
«bur» (bit) equHUIA U3MepeHUs HHMOPMAIMN IOy YU OT AHIJINHCKOTO BbI-
paxkenusi binary digit (nBowuHas mudpa).
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B koMmmboTepe OUT KoJMpyeTcs (PU3MIECKUM COCTOSTHUEM HOCUTEJIA HH(OP-
Mallii: HaMarHu9eHo WJIM He HaMarHU9IeHO, eCTh TOK MIH ero HeT. IIpu srom
OJTHO COCTOAHUE MPUHATO 0003Ha4aTh Iudpoii 0, a japyroe — 1umdpoii 1. Ilo-
CJIeJI0BATEIbHOCTHIO OMTOB MOXKHO 3aKOJIUPOBATH TEKCT, N300paskKeHne, 3BYK
WM KaKylo-JIn0o Apyryio nadopmanuio. Takoit MeTo 1 mpejicTaBieHust nHMOOP-
Malliy Ha3bIBAETCA 080UYHBIM KOOUPOBAHUEM.

B wundopmarmke 4YacTo WUCIOJIB3YyeTCd BeJIUYMHA, Ha3bIBaeMasd 0aumom
(byte), paBuas 8 6uram. Ecii 6UT 103B0JISIET BEIOPATH OJIMH BAPUAHT U3 JIBYX
BO3MOZKHBIX, TO GaiiT coorBercTBenHo 1 uz 256 = 28. B 9BM upu obpaboTke
TEKCTa KazKJIbIil CUMBOJI KOJIMPYETCS OJIHUM WJIH JIByMs Oafitamu. Tak, HAmpu-
Mep, B KojupoBke Koi8-R 6yksa «M» umeer ko 11101101, 6ykBa «I» — ko
11101001, a mpobesr — xox 00100000. B mocsiegnne roibl IPOUCXOTUT IIOCTE-
IEHHBIN Tepexo] Ha JIByxbaiiToByio KoaupoBky Unicode, B KOTOpPOil MOXKHO
npeicTaBUTh yake 210 = 65536 pasaImIHBIX CUMBOJIOB.

Hapsny ¢ 6aiitamu Jyid n3MepeHusi KOJIMIeCTBa NH(MOPMAIUN UCIIOIB3YIO0T-
cst bostee KpymHble ennaniel — kmtobaiit (K6), meradaiir (M6), rurabaitt(I'6)
n Tepabaiit (T6):

1 K6 = 1024 6Gaitra = 2'° GaiiTos; 1 M6 = 1024 K6 = 2?° Gaiiros;

1T6 = 1024 M6 = 2% GaiiTos; 1 T6 = 1024 I'6 = 2%° GaiiTos.

amada. Knaura comepxkut 400 cTpaHull; Ha KaxKJI0i cTpaHuIe — 35 CTPOK; B
Kaxk 10 cTpoke — 50 cuMBoJsioB. IIpe/imoraras, 910 KaxKIblii CHUMBOJI TPeOyeT
JIUISE CBOETO TPEJICTABJICHUS OJIMH OAMT, BBIYUC/IATE 00BEM UH(MOPMAIIUHU, CO-
JiepzKareiica B kuure. MoKHO i 3anucaTh €€ Ha OOBITHYIO0 MATHUTHYIO JIAC-
KeTy éMKocThio 1,44 MO 6e3 mcrnoib30BaHUs CPEJICTB CKATHA HHAOPMAIIU
(apxuBaTOpoB)?

Pentenue. Crpanuna cogepxkut 35 - 50 = 1750 6aiit undopmaruu. [TorHbrit
00béM nHMopManuu B Kaure paset 400 - 1750 = 700 000 6aiiT, 9To cocTaB/IgeT
npuMepHo 683,6 K6. Kak cieyer n3 sroro pesyibrara, Ha JUCKETY MOXKHO
3allUCaTh HE OJHY, a JakKe JIBe TaKUX KHUTH.

Tak Kak J00asg nHMOpPMaIUd Ha KOMIbIOTEpEe XPAHUTCA B BHUJIE MOCTIEIO-
BaTeJIbHOCTU OAfiTOB, T. €. TpeJicTaBjsgeT coboit HAOOP JBOUYHBIX YHCEN, TO
IIOJIE3HO IyTh OoJiee TOAPOOHO MO3HAKOMHUTHLCS C JBOUIHON, BOCBMEPUIHON 1
IIECTHA/IIATEPUIHON CUCTEMaMU CYUCTIEHUS U METO/IaMU TIEPEBO/Ia INCeT U3
OJIHOW CHCTEMBI CYHUCJICHUsI B JIpYrylo. B JBOMYHOI cHCTeMe CUYUCTIEHUS WC-
OJTB3YIOT TOJIbKO JiBe Tdpbl: 0 u 1, B BocbMepudaHoii — Bocemb (ot 0 10 7),
a B IIECTHA/IATEPUIHON — mecTHaANaTh (mudper or 0 10 9 u em@é 6 OykB
nmaruackoro ajidasura: A, B, C, D, E, F, npeacrasisione cooTBeTCTBEHHO
qucsa ot 10 1o 15).

Sagava. Haligure 3amnmch gecaTudaHoro uncia 47 B ABOMYIHON, BOCbMEPUIHO
U IeCTHAIIATEPUIHON CrCTeMaX CUUCICHUS.
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Pemmenne. Ytobnl 3anucars 4ucjio 47 B JBOUYHON CHCTEME CUUC/ICHUS, JIe-

JIIM €r0 Ha 2 «yT'OJIKOM» U BBIIKICHIBAEM IOy YAIOIINECT OCTATKH 6 00PamHOM
nopadke. AHAJIOTUIHO MTOCTYIIAEM U B JIBYX JPYTIUX CIyUasdX:

47

23

11

5

2

1)1

Taxum obpazom, 3anuch ducya 47 B JBOUYIHON, BOCBMEPUIHON U IIeCTHA/ A~
TEPUIHON CUCTeMaX CUYUC/IEHUsI cOOTBeTCTBeHHO ecTh 101111, 57 u 2F.

47 |7 47 1 15
5|9 2] 2

O —) = ==

ObparHas onepaliusi epeBojia B JIECITUIHYIO CHCTEMY BBITIOJIHSIETCS Topas-
JIO TIpOIIEe, TaK Kak JIFob0e YUCI0 T MOXKHO IPEJICTABUTH B BHUJIE:

n n—1 1 0
rT=ayp +a-p " +...0p1"P +an- P,
TJIE Gg, A1y - - -5 Qp_1, Gy — ITAQPPHI 3AITUCH JTAHHOTO YHUCJIa B CUCTEME CHUCICHUS
¢ ocHoBanueM p. Hampumep,

101111, =1-2°40-2+1-2241-224+1-2 +1.2° =47,
57s =5 -8 +7-8" =47,
2F 1 = 2- 16" 4+ 15- 16° = 47.

Bamaua. Ilepesenure mecraampmarepuanoe unciao 4A3F B mecarnamyio cucre-
MYy CYHUCJIEHUS.

Pemenne. Ilo ompenenenmio, 4A3F g = 4 - 163 +10- 162 +3 - 16 + 15 =
16384 + 2560 + 48 4+ 15 = 19007.

[Tporre Bcero ocymiecTBIIAETCS TTEPEBO, INCET U3 TBOMIHON CUCTEMBI CUUC-
JIEHUsI B CUCTEMbI CUMCJIEHUSI C OCHOBAHWEM, DABHBIM CTEleHsIM JBOMKN (8
u 16), u obparno. g Toro 94TobbI 1Me10€e IBOMTHOE YHC/IO0 3alNCATh B CHCTE-
Me CUUCJIEHUS ¢ OCHOBaHUEeM 2", HYKHO BBIIIOJIHUTH CJIeLyIONIue JieficTBUs:

1) umcso pasbuTh crpaBa HAJEBO HA TPYIIILL 10 1 IUdP B KaXKIOI;

2) ecyin B Kpaiineil JieBoil TpyTiie oKaykeTcsi MeHee 1. pa3psiJioB, TO JOMOJTHUTH
e€ cJjieBa HYJIdAMU JI0 HY?KHOI'O YHCJIa Pa3pda/10B;

3) paccMaTpuBasi KazK/Iyto U3 TPYII KaK n-pa3psiiHOe JBOUTHOE TUCIIO0, 3aMe-
HUTH €€ COOTBETCTBYIOINIECH Mudpoil B cucremMe CUHUC/IEHUsS ¢ OCHOBaHUEM 2",
UCIIOJIb3Ysl CJIEyIONIe TabIUIIbL:

0000 | 0001 | 0010 | 0011 | 0100 | 0101 | 0110 | O111
0 1 2 3 1 5 6 7
1000 | 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111
8 9 A B C D E F
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000 | 001 | 010 | O11 | 100 | 101 | 110 | 111
0 1 2 3 4 5 6 7

Bagada. 3anuimTe B MIECTHAIIATEPUIHON U BOCBMEPUIHON CUCTEME CUNCIIe-
Hus aponvdHoe uucsao 100111101.

Pentenue. Cravasia nepeBeiéM JaHHOE YUCIO B IMECTHAIIATEPUIHYIO CUCTE-
My cumcsenns: 100111101 =1 0011 1101 = 0001 0011 1101 = 13D. g nepe-
BOJIa, B BOCBMEPUYHYIO CUCTEMY CUUCJICHUsT BOCIIOJIb3yeMCA BTOPOI TabIuIIei:

100111101 = 100 111 101 = 475.

O6parHoe mpeobpazoBaHue (M3 BOCBMEPUIHON U MIECTHAJIATEPUIHON CH-
CTeM B JIBOMYHYIO) eré mporre. [[jisi ero BBIMOJHEHUsT JTOCTATOTHO 3aMEHUTD
KaXK/IyI0 13 BOCBMEPUYHBIX MU IeCTHAIIIATePUIHBIX INdp Ha TPU WIN de-
ThIpE JBOUYHBIE U(PHI B COOTBETCTBUU C IIPUBEIEHHBIME BbIIIIE TaOJIMIIAMU.

3alnceBaTh MPOCThIE APOOU, HAIPUMEP, B JBOMYHON CHCTEME CUMCJICHUsI
TaK Ke IIPOCTO, KaK U IeJble YUCJIA.

Samada. 3anumure B JBOUIHON CHCTEMe CUMCJIeHUs JeCITUIHYI0 J1poob 0,3,

Pemenne. Crauasia 3ammiiem 310 9UcjI0 B Buje npoctoit apobu: 0,3 = 3/10.
Termtepb miepeBeIEM €€ IUCIUTEH> W 3HAMEHATEb B JIBONIHYIO CUCTEMY CUUC-
Jenus, moyrydas pesyabrar 11/1010.

B zak/modenne pacCMOTPUM CIIOCOOBI KOJIMPOBaHUA I'padudeckoit mHdOpP-
maruu. [Touru Bce co3maBaemble, oOpadaTbiBaeMble WM ITPOCMATPUBAEMBIE C
IIOMOTIIHIO KOMITBIOTEPaA N300paKeHnsT MOYKHO PAa3J/Ie/IUTh Ha JIBe OOJIbIINNE Ya-
CTH — PaCTPOBYIO U BEKTOPHYIO I'PadUKYy.

Pacmposvie uszobpasicerus MpeCcTABIAIOT coOON peréTky Todek (1omo0-
HYIO KJIeT9aToii Gymare), Ha3bIBaeMbIX THKceaMu (pixel, oT aHMIHICKIX CJIOB
picture element). Kod nukceaa comepxkut mapoOpMaImio o ero mnsere. s
qepHO-6es10T0 n306paskenus (6e3 MOJIYTOHOB) MMUKCET MOXKET TPUHIUMATD TOJIb-
KO JIBa 3HAYEHUA: OEJIblii U IEpHBIH (CBETUTCS — He CBETUTCS), a JJIsi ero
KOJIMPOBAHUS JIOCTATOYHO OJIHOrO OuTa mamsaTu: 1 — Oesblii, 0 — JEpHBIL.

Jlist KogupoBaHUs M300ParKeHusl, NCIIOJIb3YIOIEro 0ojee JBYX IIBETOB, O
HOTO OWTa Ha MUKCEJI yKe HeJ0CTaTOYHO. TaK, JJid KOJUPOBaHUs 4-1IBETHOIO
n300pazkeHns TpeOdyIoTcd JiBa OUTa Ha TUKCET. YUC/IO pa3/IMIHbIX IIBETOB k U
KOJIMYECTBO OUTOB JIJIsT MX KOJIMPOBKU N CBA3AHBI MEXKJIy cOOOI TTpOCTOit (hop-
MyJoit: 2" = k. B wacTHOCTH, TpU KOJMPOBAHUH ITBETA ITUKCEJIA, OJTHUM OafiTOM
MOXKHO 33J1aTh 2% = 256 pasimyaHbIX IBETOB, JAByMsd baiitamu — 216 = 65536
IBETOB, TpeMs — yzKe Gostee mumnona (2%4).

BoubimHCcTBO IepudepuitHbIX yeTPORCTB COBPEMEHHOTO KOMIThIOTepa (CKa-
HepbI, M POBbIE (DOTO- U BIJICOKAMEDHI ) 3AIIUCHIBAIOT I[BET KAYK OO THKCEIa,
pPacKJIabIBasi €ro Ha TPU COCTABJIAIONINE — KPACHYIO, 3€JIEHYI0 U CUHIONM. [l1s
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nepejail MHTEHCUBHOCTU KaXKJ0W KOMIIOHEHTHI OOBITHO HMCIIOJIb3YETCsS OJIMH
O6aiiT, MO3TOMY I TIPEJICTABJIEHUS KaXKJIOr0 MUKCeJIa MCXOJIHOTO M300paKke-
Hus TpebyeTcsa Tpu OaiiTa.

IIpumep. Ilycts B dopmare «Tpu OaiiTa Ha HUKCET» 3aKOJIMPOBAHO M300-
paxkerue, B kKotopoM 1280 psioB mo 1024 mukcena (dororpadusi 0OBITHOTO
pasmepa). Torya Takoe n306parkeHre HEBO3SMOKHO 3aIMCATH HA CTAHJIAPTHYTO
JuckeTy oobémoMm 1,44 M6 6e3 ncnosib3oBaHns apXUBATOPOB, TaK KakK JIJIsi €r0

xpanenust Tpedyercs 1280 x 1024 x 24 daitr = 1280 x 24 K6 > 24 Mo6.

B 1poTHBOIIOI0KHOCTD PACTPOBOIl IpaduKe 6ekmoproe u300pastcerue MHO-
rocjoitno. Kaxkjplit 9/ileMeHT BEKTOPHOTO M300parkeHus — OTPE30K, KpUBas
JIMHUSA WU pparMeHT TeKCTa — PacIojiaraeTcs B CBOEM COOCTBEHHOM CJIOE,
IMIKCETbl KOTOPOTO YCTAHABIUBAIOTCI HE3aABUCHUMO OT JPYTUX CJIOEB, U ABJS-
ercst 00bEKTOM, KOTOPBII OMUCHIBAETCS € TIOMOIIBIO CIIEIHAIBHOTO SI3bIKA (Ma-
TeMATUIECKUX YpaBHEHU I JIMHUI, JTyT, OKPYKHOCTEH U T. 11. ). CII0sKHBIE 00bEK-
ThI (JIOMaHbIE JINHUW, PA3JTUIHBIE T€OMETPUIECKIE (PUTYDBI) TPEICTABIISTIOTCS
B BUJI€ COBOKYITHOCTH 3JIEMEHTAPHBIX I'padudeckux o0beKToB. OOBHEKTHI BEK-
TOPHOI'0 M300pazkeHusi, B OTJIMYNE OT PACTPOBON IrpadUKu, MOTYT U3MEHSATDH
CBOU pa3Mephl O€3 ITOTepu KadecTBa, B TO BpeMs KaK IIPU YBEJTUYIEHUU PACTPO-
BOT'O M300paKeHns BO3PACTAET €r0 3€PHUCTOCTb.

YapakHeHus
1. Ckobko Ku1obaiT B coobmieHnu, cogepzkaiieM 12288 6uTos?

2. IIucbmo 3aamMaeT 2 cTpaHuIlbl 1o 25 CTPOK. B KaxK 101t cTpoke 3ammmcato
o 40 cumBosioB. Haiture 06béM nadopMaIum B MUCbMe.

3. g cozyianus 3JIeKTPOHHON OMOJIMOTEKH aIMUHUCTPAINS YHUBEPCUTE-
Ta Iprodpesia JUCKOBBIl MACCUB (HECKOJBKO OBICTPBIX BUHUECTEPOB) OOIIIM
obobéMoM (0,6 Tepabaiita. CKOJIBKO cTesITaXKell ¢ KHUTaMu 3aMEHUT 9Ta Ou0JIMo-
TeKa, ecJn Kaxkjaas n3 KHur copepkuT 400 cTpanutl 1o 35 CTPOK, Ha KaxKJI0it
13 KOTOPBIX 110 50 CUMBOJIOB, a CTeJLJIaxK COCTOUT U3 BOCHMU MOJIOK 10 25 KHUT
Ha KaKJIon !

4. 3HaHne pe3yabTara KaKuX U3 CJACIYIONNX COOBITHN JTaéT MH(POPMAIIIIO

B 00bEMe, He IPEBBIIIAIOINIEM JIBYX OUT?!
a) GpocaHme UTpaJIbHOI KOCTH; 6) Gpocanne MOHETHI; B) OpocaHme JIBYX MOHET;
) BBIOOD OJHON M3 CTOPOH 3aJJaHHOTO TPEYTrOJbHUKA; JI) BBIOOD OMHON W3
OyKB pycckoro ajibaBuTa; 1) OTBET KOHKpeTHOro denoBeka (/la niu Hem)
Ha HEKOTOPBIA BOIIPOC.

5. Haitnure 3anucey aucen 27, 89 n 124 B 1BonIHOI, BOCbMEPUIHON U IIIECT-
HaTIIATEPUIHON CUCTEMAaX CUUC/IEHUSI.

6. Kakne mecarudnble dmcia IMEIOT B MIECTHAIIATEPUIHON CHCTEME CUIC-
nennst caenyromuit ua: AOSF, 7TBE, 127
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2. OCHOBBI JIOTUKHU

[Ipu opranuzarum BeIYUCICHUN YACTO MPUXOJUTCA PACCMATPUBATDH TE WU
UHbIE JIOTHYECKUE YCIOBUA, TTOITOMY MTO3HAKOMHUMCS ¢ OCHOBAMU MaTeMaTHhIe-
CKOW JIOTUKU, ONPEJIEISIONIeil MpaBuia Mpeodpa3soBaHuil U BBIYUCICHUN pa3-
JIMYHBIX JIOTHIEeCKUX BbicKasbiBauuii. Maremaruk /Ixxopmk By (1815-1864)
omucas ajredpy, OCHOBaHHYIO Ha omnepartopax U, W u HE u jorudeckux (da-
CTO Ha3BIBAEMBIX 0Y.1€6bLMU) IEPEMEHHBIX, KOTOPbIe TPUHUMAIOT TOJIBKO JBA
suadenns — UCTUHA (T or TRUE) u JIOXKb (F or FALSE).

JIornka BBICKA3bIBAHUIN OIEPUPYET IPEJJIOKEHUSIMEI, KOTOPhIE MTOCTPOEHbI
C TIOMOIIBIO 3TUX OIEPATOPOB, Ha3bIBAEMBIX TaKKe JA02UMECKUMY C8A3KAMU.
SHavYeHUs TaKUX BBIPAXKEHUN BBIYUCLIOTCH U ITPEOOPA3YIOTCA C TTOMOIIBIO
npasus 6yaesotll anzebpv, TPUMEPHO TaK YKe, KaK YUCIOBbIE BhIPAXKEHUs TIpe-
00pa3yloTcs W yIPOIAIOTCA B OOBIYHON apudMeTuke. JJIeMEHTapHBIMU Ha-
3BIBAIOT BBICKA3bIBAHUS, KOTOPbIE COOOMIAT eauHUYHbIN (dakT. CocraBHbIE
BBICKA3bIBAHUS TOJIYYAIOT M3 aTOMAPHBIX MPU MOMOIINA JIOTHIECKUX CBI30K.
CocTaBHbIe U aTOMapHbBIE MTPEIOKEHNS Ha3bIBAIOT B JIOTUKE (HOPMYAGMU.

IIpumep. «IlerpoBy 20 siers. «IlerpoB — crynents. «IlerpoBy 20 sieT m on
cTyneHT». [locieanee BbICKa3bIBaAHNE COCTABJICHO U3 JIBYX aTOMAaPHBIX ITPEIJIO-
JKEHUI, KaXKJI0e U3 KOTOPBIX MOXKET ObITh HCTUHHO WJIN JIOXKHO. Eciu, nanpu-
Mep, IlerpoBy 19 net, To BeicKasbiBanne «llerpoBy 20 steTs J10KHO.

J11st mOCTpOEHMS COCTABHBIX ITPEJIJIOZKEHUI Jalle BCEro UCIIOIb3YI0TC CBA3-
ku U u UIN. Cesaska U, obo3Hadaemasi A, Ha3bIBaeTCs KoHsroOHKyuel. KoHb-
IOHKIINA JIBYX IPEJIOXKEHUI MCTHHHA TOIa M TOJIBKO TOr/a, KOrJa OHU 00a
ucmunno,. Cesaska WM (V, dussronkyus) «IBoiCTBeHHAY CBsi3ke U: Tu3broHK-
A JIBYX ITPEJJIOXKEHNH JI0XKHA TOJIBKO B TOM CJIyvae, €CJIE OHU 004 A0MHCHDL.
Kpome s1ux cBsi30K, uctoJsib3yercs Moudukarop HE (-, ompuyanue), pe3yiib-
TaT IPUMEHEHUsI KOTOPOT'O IIPOTUBOIIOJIOXKEH €ro apryMeHTy. TabAuya ucmut-
HOCTU HATJIATHO OTOOpaXkKaeT JIeHCTBUA YKa3aHHBIX JIOTUYECKUX OTEpallnii:

A|B|ANB|AVvB|-A
T|T T T F
T|F F T F
F|T F T T
F|F F F T

[Tocyie1oBATEILHOCTD BBIMOJIHEHHMS OIEPAaIdil IPU OTCYTCTBUU CKOOOK B
CJIOYKHBIX JIOTHYECKUX (POPMYJIaX OIPEIesIsieTcss CTapIIHHCTBOM OIlepallnii
(IpHOPHUTETOM): HAWBBICIINN MPUOPUTET WMEET OTPHUIAHUE, 3aTEeM CJIeIyeT
KOH'bIOHKITUS U, HAKOHEI, U3 bIOHKIIUSI.
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ITpumep. Boraucium 3uavenue jorudeckoit popmysisl - X AY V X A Z nipu
CTIeIYIONNX 3HavUeHndxX nepemennorx: X = F Y =T, 7 ="T.

Pentenue. OrMmernm nudpaMu MOpsiJIOK BBITIOJTHEHUS OITEPAITHii:
1 2 4 3
-X ANY VvV X A Z.
C moMoTIbI0 TaOJIUITHI UCTUHHOCTH BBIYUCIUM TI0CJIEI0BATE/THHO JTaHHYIO (hOop-
MYJIy WM YBUJUM, YTO IIPU JAHHBIX 3HAYEHUAX apIyMEHTOB OHA HPUHUMAET

suavenne 1: 1) ~F =T;2) TANT=T;3) FNT=F;4) TVF=T.

OrMmernM ceoticmea onepauuiz, IIO3BOJIAIOIINE YIIPOCTUTDL BbIYMCJICHHE!

CsoiicTBa ANT =A; ANF =F
onepanunii U, UIA AVEF=A;, AvVT =T

CsoiicTBa OTPUIIAHUST AN-A=F;, AV-A=T

B ciremytomeit Tabmie mpecTaBiACHbl 3aK0HbL 0YAe80T An2e0pbl, TIO3BOJIS-
IOIIIFe MaHUIIYJIUPOBATH JIOTHYECKUMUI BbICKA3bIBAHUAMU TaK K€, KaK MbI OIle-
pupyeMm aredpamaecKmuMU.

3aKOHBI ANB=BAA
KOMMYTaTUBHOCTHU AVvB=BVA

3aKoHBI AN(BAC)=(ANB)NC
aCcCOIUATUBHOCTH Av(BvC)=(AvB)vC
3aKoHbI AN(BVC)=(AANB)V(ANC)
TUCTPUOY THBHOCTU AV(BANC)=(AVB)AN(AVC)
3aKoHbI —-(AANB)=-AV-B

e Mopramna, -(AVB)=-AAN-B

Bcee CBOfICTBa, 3aKOHBbI, a TaKz>K€ IIPpHBE€ICHHbIC HM2KE€ CJICACTBHA 3aKOHOB
JIETKO JOKa3bIBalOTCA CpaBHEHUEM COOTBETCTBYIOIMUX Ta6.HI/H_[ NCTHUHHOCTH.

Homosinenne —(-mA)=A
N 1eMIoTeHTHOCTD ANA=A, AVA=A
[Torsormenue ANAVvB)=A

OtmeTuM, 9TO OOJIBITUHCTBO 3aKOHOB CYIIECTBYET B JIBYX MOXO0XKUX (pOpMax.
Ipunyun deoticmeenrocmu TJIACUT, 9TO «JI00asd Teopema OyJIeBOil aareOpbl
OCTaeTCs UCTUHHOMU, ecjii B €€ (DOPMYJINPOBKE 3aMEHUTH Bce CBA3KM Y Ha UJIH,
VI na U, Bce T ma F' u Bce F' ma T'.
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MHO>XKecTBO — OJIHO U3 KJIIOUEBBIX IOHATHI MaTemaTuku. Oueparuy Hal
MHOXKEeCTBAMU BO MHOI'OM aHAJIOTUYHbI BBIYUCJIEHUAM JIOTUYECKUX BbIpazKe-
unit. Hamomunwm, uro ecim A m B — MHOXKecTBa, TO 3aluch & € A o3Havaer,
UTO X ABJIIETCs 3JIeMeHTOM MHoxKecTBa A. Jlajanm ompeesieHnss OCHOBHBIX
olepalnii HaJT MHOXKEeCTBaAMU.

O6bemunenne | AUB ={z |z € AVz € B}
[lepeceuenne | ANB={x |z € ANz € B}
Homonenue A={z |2 ¢ A}

Kaxxnomy BbIpakeHNIo Ha/i MHOXKECTBAMM, COJEPIKAINEMY 3TU OIEPAIlNH,
MOYKHO COTIOCTaBUTH JIOTWIecKyto dopmyiy. s 3Toro ormeparuio mepecede-
HIsl MHOYKECTB 3aMEHSIOT Ha JIOTUIECKYIO CBA3KY U, o0bennnennd — Ha WUIN,
a JIONOJIHEHUS — Ha OTPUIIAHUE.

Ceaska | Hassanume | Bynesa | Jloruka | [Iporpammvu- | Teopus
aJiredpa poBaHme MHOKECTB
" KOH'BIOHKIIUA A && N
NJIN | nusbloHKINS + Y | U
HE OTPHUIIAHHE - - ! -

B sroit Tabymuie npuBesieHbl 0003HAYEHUS, WCIOJIb3yeMble JIId JIOTUIeCKIX
CBA30K B PA3JIMYHBIX CHUTyalusax. MbI B JlajbHEHIIEM U3JI0XKEHUU OyJieM B
OCHOBHOM I10JIb30BATHCSA CUMBOJIUKON, IPUHATON B IIPOrpaMMUPOBAHUNA.

ITpumep. Ilycts BoickazbiBanus A, B u C
MCTUHHBI I BCEX TOUEK M300ParKEHHBIX
Ha PHUCYHKe Kpyra, TPEyrOJIbHUKA ¥ IIPSIMO-
YIOJIbHUKA COOTBETCTBEHHO. BBISICHUM, JIst
KaKOTO MHOKECTBA TOUEK IIJIOCKOCTH Oy/er
HNCTUHHBIM BbicKasdbiBanue (A A B) V (B A /

A)=(1A&& B) || (B && A).
Yupoctum hopMyIIy:

(1A && B) || (B && A) = ( KOMMYTATHBHOCTD )
= (B&&!'A) || (B&& A) = ( AuCTPUOYTUBHOCTH )
B&& (1A A) = ( cBoiicTBO onepartn UK )
= B&&T =D. ( cBoitcTBO oneparyn U )

EBI/I,ZLI/IM7 9TO JaHHO€ BbICKa3bIBaHNEC NCTUHHO [JId BCEX TOYECK TPEYI'OJIbHUKA.
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ITpumep. Ilycts BoickazbiBanus A, B u C
UCTUHHBI JIJIA BCEX TOYEK WU300paKEHHBIX
Ha PHUCYHKE KpPyTa, TPEYTOJbHUKA U ITPIMO-
yroJIbHUKA cOOTBeTCTBeHHO. CocTaBbTe JIOTH-
JecKyI0 (POPMYITy, UCTUHHYIO JIJIsT BCEX TOYEK /
3aKpallleHHOI 00JIaCTH.

3akpallleHHbIe TOUYKH BXOJIAT KaK B KPYT (MHOXKECTBO A), TaK U B TPEYTOJIh-
HUK (MHOXKEeCTBO B), a 3HAYUT, ABJISIOTCS jeMenTamu MuoKecTBa AU B. O1-
HAKO OHE HE BXOJISAT B MPIMOYTOJBHUK (MHOXKeCTBO C'), U TIO3TOMY JIOJIZKHBI
IpUHAJIeKaTh JonoaneHno MaoxkecTsa C'. CiemoBaTe/bHO, I BCEX 3aKpa-
MeHHbIX To4Yek uctunHa dhopmyia (A || B) && 1C.

Bamaua. BrickazbiBanusg A, B u C ucTHUHHBI [jI TOYeK M300PasKEHHBIX HA
PUCYHKE TPEYTroJbHUKA, NPAMOYTOJLHUKA U KPyra COOTBETCTBEHHO. Bhibepu-
Te U3 IPUBEJIEHHBIX HUKe BbickasbiBanuit D, K, F', G u H To, KoTopoe OyieT
UCTUHHBIM TOJIBKO JIJIA 3aKpallleHHoi obJractu. Kazkoe u3 BbICKa3bIBaHUI 3a-
IIACAHO B JIBYX SKBUBAJIEHTHBIX (POPMaX, UCIIOJIb3yEeMbIX B IPOrPaMMUPOBaAHIHI
1 MaTeMaTUIeCKO# JIOrUKe COOTBETCTBEHHO.

D =!(A| C) && A =—~(AVC)A A;
E=(B&& A)||B=(BAA)V B;
F=B&&A||C)=BA—(AVO);
G=A&& B| C=ANA BVC;
H=IB&& C && 1A= -BAC A -A.

Pemenue. PaccmoTpuM 1o mopsiiKy Bce BbITIIENIEpEINCIEHHBIE BADUAHTHI, MC-
[I0JIb3Yd CUMBOJIAKY, IIPUHATYIO B IIPOIPAMMUPOBAHUN.
1) Yupoctum BbicKa3biBauue D:

(A C) && A= ( 3akon /le Mopramna )
= A&&LIC&& A= ( acconmmaTUBHOCTD )
= (IA&& A) && IC = ( cBoiicTBO oneparn && )
= F&&!IC=F. ( cBoiicTBO oneparu && )

Nrak, nannas popmysia JJOXKHA BCET/Ia. SHAYUT, HU JJIsI OJTHON TOYKU PUCYHKA,
9TO yTBEpXKJEeHNE He dABJIAETCA UCTUHHBIM.
2) YupoctuMm BbICKa3biBanue k'

(B&& A) || B= ( AuCTPUOYTUBHOCTS )
(B|| B) && (A || B) = ( BLIEMIOTEHTHOCTD )
B && (A || B) = B. ( morutormenme )
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Cie1oBaTeIbHO, BBICKA3BIBAHNE F NCTUHHO JIst BCEX TOYEK MPIMOYTOILHUKA.

3) BeickazeiBanne F' = B && (A | C) = B && A && |C uctunno
JJIsT BCEX TOYEK MPSIMOYTOJBHUKA, HE BXOJSIINX B KPYD' M He BXOJAININX B
TPEyTOJBHIK, YTO COOTBETCTBYET 3aKPAIleHHO 001acTH.

4) BoickaspiBamme G = A && B || C = (A && B) || C ncrunno jis TOUeK,

IPUHAJIEXKAINX TIePECCUCHUIO TPIMOYTOIbHIKA U TPEYTOJTbHIKA JTHO0 KPYTY.

A A

C C
S S
G=A&&B|C H=C&& A && |B

5) @opmyna H =!B && C && 'A = C && 1A && !B ucrunna s Beex
TOYEK KPyTa, He MPUHAJJIEIKAIINX TIPU 9TOM HU TPEYTOJbHUKY, HU KPYTY.
Urak, 3akpaliieHHO# 06JIaCTH COOTBETCTBYET BbICKa3biBaHue F .

YnpaxkHeHus

1. Ncrnano nan 10:kHO Beipakenne !(z > z) && !(z = y) npn
a) r=3,y=2>5, z=2;
6) r=0,y=1, z=19.
2. YupocTure BbIpayKeHUsI:
a) [P /(P | Q)| N(Q && (P && Q));
0) (Al B||'(A&& B)) && (B || A).
3. Bamamner gorndeckue bynknnm: fi(z,y,2) = && y || x && 2 || ly && =
u folz,y,2) = (z && y || y && z || x && 12) && (x && ly || ly && z). Ypo-
crute 311 (DYHKIMU U IPOBEPHTE, SIBJISIIOTCS JIU OHU TOXKJIECTBEHHO PABHBIM,
T. €. COBIAJIAIONIUMHU JIJIsi BCEX BO3MOXKHBIX 3HAYEHUH [IeDEMEHHbIX T, i U 2.

4. Ilycrs BoickazbiBanusg A, B u C uctun-

HBI JIJIsI BCEX TOYEK N300paKEHHBIX Ha PUCYH-
Ke Kpyra, TPEeyroJbHUKa U HPAMOYTOJIbHU-
Ka cooTBeTcTBeHHO. CocTaBbTe JIOTHYIECKYIO

dopMyI1y, HCTHHHYIO JIjIsl BCEX TOYEK 3aKpa- /
IIIEeHHOIT 00JIaCTH.
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3. AJITOPUTMBI U CTUJIN [TPOTPAMMUPOBAHUS

Permenne 100601t 3a1a4u mpemoiaraeT UCIOJIb30BAHUE OIPEISIEHHOIO aJl-
roput™a. [lom anrropurMoM IPUHSATO MOHUMAThH «TOUYHOE IPEIIINCAHUE, OIIPe-
JICJIAIONIEEe BIYUCIUTEILHBIN MIPOIeCe, BEYIIN OT BapbUPYyEMbIX HAYAJJIbHBIX
JTAHHBIX K HCKOMOMY pPe3y/abTaTys 2. OTMeTHM HEKOTOPEIE U3 CIIOCOOOB 3aIICH
AJITOPUTMOB.

CTpyKTypPHO-CTHIN30BAHHBIN CIIOCOO ONMMCAHUS aJITOPUTMOB, TaK Ha3bIBae-
MBIl ncesdokod, ocHOBAH Ha (DOPMAIN30BaAHHOM TPEJICTaBICHUN TPEJITUCAHUIH,
3a/1aBAEMbIX IIyTE€M KCIIOJIb30BAHUs OTPAHUYEHHOTO HAOOPA TUIOBBIX CUHTAK-
cuvuecknx KoHCTpyKiuii. IlceBnoko 1 He MOXKeT HeoCpEICTBEHHO BBIIOTHATHCS
9BM u npumensieTcss TOJIbKO Ha Ha9aJIbHBIX 3TAlaX paboThl ¢ aJTOPUTMOM.

Paznuynbie A3viku npoepammupo8aHus IO3BOJIAIOT 3AITUCHIBATE AJITOPUTMbI
B (hopMe, IPUTOTHOI JJTs1 BBITIOJTHEHUST KOMIIbIOTepoM. Bee sa3bIku mporpaMmu-
pOBaHUsT MOXKHO YCJIOBHO Pa3/IeJINTh Ha: IMOJIEPKUBAIOIINE JIeKIapaTUBHBIN
(byHKIMOHAIBHBIN) CTUIH TPOrPAMMUPOBAHUS U CJIELYIOIINE TUPEKTUBHOMY
(mporeypHoMy) cruiiio. He cymecTByer si3bIKa porpaMMUPOBAHUS, W1€A b
HO TTOJIXO/IATIETO JIJI BCEX CIyYaeB. BhIOOP KOHKPETHOTO si3bIKa OIPEIE/IAeTCS
XapaKTepOM pelIaeMbIX 33124 °.

K gupekTuBHBIM S3bIKaM TPAIUIIMOHHO OTHOCST TaKue KJIACCUIECKHE SA3bI-
KU IporpaMMmupoBanus, kak Fortran, Basic, Pascal u C. Haubosee cymecTsen-
HBIMH KJIACCAMU JICKJIaPATUBHBIX A3bIKOB SIBJASIOTCA (PYHKIIMOHAJBHBIE U JIO-
rudeckne s3biku (Hampumep, Lisp, Haskell u Prolog), a tak:ke mmpoko pac-
IIPOCTPAHEHHBIE 2AEKMPOHHBLE MAOAUYDL. [ JTaBHOE OTIMYINE STOW IMapa UMbl
IPOIPAMMUPOBAHUS 3aKJII0OYAETCA B CJICIYIONIEM: JIeKIapaTUuBHAS ITPOTPaMMa,
3asBJIAET (JIEKIAPUPYET), Ymo JOJKHO OBITh JTOCTUTHYTO B KAUECTBE TIE/IH, &
JIMPEKTUBHAS IIPEJIITICHIBACT, KaK €€ JTOCTUID.

[IpakTUYeCcKH BCe COBPEMEHHDIE T3BIKU TTPOIPAMMIPOBAHUS, HE3ABUCUMO OT
IPUHAJIEZKHOCTH K TOMY WJIM HHOMY CTUJTIO, TTOJIEPKUBAIOT KOHIIEITIHIO 00b-
eKTHO-opueHTHpoBanHoro mporpamvupoBanusa (OOID). Takumu sBistorcs,
manpumep, Delphi, C++, Java u Ruby. Panee nosiBumuecs si3piku (Fortran,
Basic, Pascal, C) e saisrorca a3pikamu OOIT.

B upeKTHBHOI TIporpamMMe JIeCTBUSA 3a/aI0TCs SBHBIMU KOMAHIaMU, T10/I-
IOTOBJIEHHBIMU €€ cocTaBuTeseM. VCIogHUTE/b 2Ke IIPOCTO UM CJedyeT. Xo-
T KOMaHJIbl B PA3JIMUHBIX SI3bIKAX JIUPEKTHUBHOIO IIPOTPAMMUPOBAHUST HMe-
I0T OlpeJ/ieIEHHbIE OCOOEHHOCTH, BCE OHU CBOJATCS JUOO K TPUCBAUBAHUIO

TOCT 19.781-74

3B ceru MHrepHeT MMeeTcst MHOKECTBO CANTOB, IIOCBSIIICHHBIX HCTOPHI PA3BUTHUS SI3bIKOB
IIPOrPAMMUPOBAHUS U COJICPKAIIUX ITIPUMEPBI TPOTPAMM Ha PA3/IMIHBIX I3bIKaX, HAIIPUMeEP,
http://en.wikipedia.org/wiki/Hello_world.



Aneopummor u cmusu NPopaMMUPOSaAHUA 15

KaKON-HUOY/Ib IepeMEHHOl HEKOTOPOro 3HAYEHWs, JIMOO K BBIOOPY CJIEIyIO-
et KoMaH Ibl, KOTopas JOJ2KHA OYIeT BBIIOJIHATHCA. [[pucBanBaHUIo MOXKET
IIPE/INIECTBOBATD BBIIOJIHEHNE Psia apuMeTUIeCKNX U WHBIX OIEpaIlnii, BbI-
YUCJIAIONINX TpebyeMoe 3HaUEeHHe, a KOMAaHJIbl BhIOOpa pean3yloTcs B BUJIE
YCAOBHDIT ONEPAMOPOS U ONEPATMOPOS NOSMopeHus (IUKIIOB).

JlexkmapaTuBHBIE TIPOIPAMMBI HE ITPEITNCHIBAIOT BHITIOJTHATE OTPEJIETIEHHY IO
[I0CJIeJ0BATE/IbHOCTD JIEHCTBUM, B HUX JIMIIH JTAETCSA pa3pelieHrne COBEPIIATh
ux. VlcrogHuTe b JOJIKEH caM HalTH Crocod JTOCTUKEHUsT TOCTABJIEHHON T1e-
peJl HUM COCTaBHUTEEM MPOrPpaMMBI IeJH. TaK, MPOrpaMMUCT 3JEKTPOHHBIX
TabJ/IUIL JINIIB 33/1a€T JIaHHbIe U (DOPMYJIBI B SUeiiKaxX TaOJIUIIbI, HO HE yKa3bl-
BaeT IMOPSIJIOK X BhIUKC/IeHUsI. PaccMoTpuM mmogpobHee JaHHBIN KJacce 3a1ad
U TPUEMBI PAOOTHI C HUMU.

@aiin  [lpaska Bup Boraska @opmar Cepeuc [lanHsle OkHo Cnpaska
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O

L«
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% A B | c | D - = |

B 1 19 18/=A1+81|
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Nuer 1/3 CraHpapt 100% BCTABK CTAH " Cymma=2¢

DaexmporHvie MabAuLb, — IPOrPAMMBI, IIO3BOJISIONIIE 00padaThIBATEL O0JIb-
mue HabOpPbl MHMOPMAIUK, MPOBOJUTH €€ CTATUCTHYCCKUN aHaJM3 U CTPO-
UTh JIHarpaMMbl, HATJISTHO OTOoOpazkaroIue JaHabie. [IpuHnnmbs paboThl Bcex
9JIEKTPOHHBIX TaOJINI OJMHAKOBBI, MbI Oy/IeM WJLIIOCTPUPOBATH U3JIOXKEHHE
npuMmepamu ucnosb3oBanng nporpammbl Open Office Cale, Bxomgmeit B ¢Bo-
6oxublit opucublii maker Open Office, criocoOHbBIT paboTaTh MOJT YIIPaBICHIEM
KaK pa3nunaHbix Bepcuit Microsoft Windows, Tak u onepanuoHHON CHUCTEMBI
Linux.

[IpoobpazoM JIEKTPOHHBIX TaOJ NI OBLIN OyXTaaTepcKie KHUTH, B KOTOPBIX
pa3MeIaInch JUCTHI (TabJnIbl) ¢ JAHHBIME. DTOT (DaKT HAIIET OTparKeHue
B CTPYKTYPE JIEKTPOHHBIX TaOJIUIL: MOJIb30BATEIb paboTaeT ¢ KHUT'OW, COCTO-
SIIeil 13 OT/AEeIbHBIX JIMCTOB. KaxK Iblil JIUCT IpeJcTaBisgeT coboil ceTKy u3
sueek. fueiiku 06pas3yioTcs B pe3ysbTare IepecedeHs CTPOK U CTOJIOIOB Ta-
OJINIIEI.

CTpoKn 110 TPa Ui HyMepPYIOT HAYMHALA C €IMHUIIBI U 3aKaHINBas J0CTa-
TOYHO HOJIBITUM YUCIOM (KaK IIPABHUIIO, HECKOJIBKO JIECITKOB THICS ); CTOJIOIIBI
HyMepyIoT JlaTuHcKuMu OykBamu: A, B, ..., X, Y, Z, AA, AB, ... Kaxxnas gdeiika
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Tab/IUIBI UMeeT YHUKAJIBHBIN aJIpec, COCTABIEHHBIN 13 HOMEPOB COOTBETCTBY-
IOIUX CTOJIONA U CTPOKH, HarmpuMmep, A10.

A | B | A B |

1 |Anpenb 250 1 |Anpenb 250

2 [MioHb 37 2 |WioHb 317

"3 |ABryeT 283 3 |ABrycrt 283

(4 ]Bcero [=BT+B2+B3] |4 |Bcero
5 5

[TockoTbKY B KHHUTE€ MOYKET COJIEPKATHCA HECKOJIBKO JINCTOB, BO3MOYKHO HC-
II0JIb30BaHUE CCHIJIOK Ha d9eiikn JIpyTroro jgucta. [[oTHbII ajpec Tpon3BOILHOM
AYeKNA COCTOUT U3 UMEHU JIUCTa, Ha KOTOPOM OHA PAaCHOJIOXKEHA, U €€ JIOKAJIb-
HOTO aJIpeca Ha 3TOM JIUCTE, COCTOAIIEr0 U3 HOMEPOB CTOJIONA U CTPOKU. VMs
JINCTA M JIOKAJIbHBINA aJipec pas3/lesidioTcd TOYKOMI, nanpumep, Jluctl . A3.

B n1100y1o n3 g9eeK 37eKTPOHHONU TaOJIUIBI MOXKHO 3aIllcaTh TEKCT, YUCJIO-
BYIO HH(OPMAIIIIO U BBECTH (DOPMYITY, ITO3BOJISIONTY IO BBITUCISATEH 3HAUCHHE
9TON AYEHKU C UCIIOJIb30BAHUEM BEJIUYNH, COACPXKAIINXCA B IPYIUX A4eiiKaX.
DopMyJTbI BBOJATCS B TUeUKH MTOCTIE 3HAKA PABEHCTBA M, KAK MIPABUJIO, COJIEP-
JKaT CCBIJIKHM Ha JIpDYTHe SYelKN KaK TEKYIIEero, Tak M JIPYTUX JIMCTOB. TeKcT
U 9UCJ0Basg MHMOPMAIIUS 10 YMOJYAHUIO BHIPABHUBAIOTCA PA3HBIM CIIOCOOOM:
TEKCT «IIPUKUMaeTCdA» BJIEBO, & YHUCJIa — BIPABO.

OO6bIuHO cpaldy mocjie 3aBeplieHns BBOja (OPMyJbl B ddeiiky B Heil Io-
Ka3bIBaETCA PE3y/abTaT BbIUHMCIeHUd. [Ipr HeoOX0MMOCTH MOXKHO BKJIFOUUTD
pexxuM 1mokasza opmysn. B dpopmynax MOXKHO HCIOJIB30BATH OOBIYHBIE apud-
MeTHYeCKUe OIePaIlui 1 OTlepaIiiio BO3BEIEHN B CTENEeHb «~». KpoMe Toro, B
HUX MOYKHO BKJIIOYATh MHOI'OYMCJICHHBIE (PYHKIMU, PACIpe/IeIEHHbIE 10 pa3-
JIMYHBIM KaTErOPUsM: MaTeMaTUIecKue, JJOrndecKue, (pyHKINHI JjIsd PabOTHI ¢
TEKCTOM | T. 1. [Ipn nusmenennn 3nav4eHnii BeJIMINH, PA3MENIEHHBIX B d9eiiKax,
Ha KOTOPBIE CCHLIAIOTCA (POPMYJIbI, PE3Y/IbTAT BBIYUCICHUS OYJIeT aBTOMATHU-
YEeCKU MePECYUTHIBATHC.

OrpomMHyI0 9aCTh BCEX 9JIEKTPOHHBIX TAOJIUIL COCTABJISIOT JINCTHI C OJTHOTHII-
HBIMH (DOPMYJIaMU, TAKUMHU, KaK, HAITPUMED, pacueéT 3HAYECHUN TOW MU WHOM
GYHKIMYT JI718 pa3IMIHBIX 3HAYECHUI HEKOTOPOT'O Psijla IUCEsT WU HATUCICHHE
3apabOTHON TIJTATHI COTPYJAHUKAM. B CBA3M ¢ 9THUM B 3JEKTPOHHBIX TaOJIAIIAX
pas3paboTaH ¥ TpUMEHSeTCs yJIOOHBIN MexaHu3M KonupoBanusd dhopmyst. [pu
KOITMPOBAHUU (DOPMYJIY B JAPYTYIO A9EHKY OHA G8MOMAMUYECKY N3MEHICTCS
C YYE€TOM TOr'0O, B KAKOM HaIlpaBJICHUH ITPOUCXOINJIO KOIIMPOBAHUE.

[IycTb mpu KonmmpoBaHuU POPMYJIBI U3 OJIHOM sT9eKN B JIPYTYIO CJABUT BJIOJH
CTOJIOIOB (IT0 TOPU30HTAJN) COCTABJISET N CTOJOIOB (N MOJOKUTEILHO IPA
CMEIIEHNN BIIPABO W OTPHUIATEIBHO IIPU CMENIEHUH BJIEBO), & CJIBUT BJIOJIb Dsi-
708 (1o Beprukasn) paBen m. Torjga gacts Konmupyemoit (hopMyJibl, comepka-
mas aJipec CToj0Ia, 3aMeHsdeTCd Ha UMs CTOJIONA, OTCTOSIIETO OT ITPEYKHEro
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Ha N IMO3UIUIL, a YacTh (POPMYJIbI, CoJieprKaliiasi aJipec CTPOKH, 3aMeHsIeTCA Ha
HOMEP CTPOKU, OTCTOLIINEl OT UCXOJHON Ha M HO3UIUA.

ITpumep. Cxkomupyem dopmyny u3 saeiiku B3 B stueliku A3 u B4 sjiekTpon-
HO# TabJIMIBI, (PparMeHT KOTOPOil n300paskeéH Ha PUCYHKE, M ITOCMOTPUM, Ka-
KOBBI OY/IyT Pe3yJIbTAThl BHITUCICHUS 110 HIM.

Ncxomnas Tabania

A | B | C | A | B | c |

1 20 13 17 1 20 13 17

2 | 2 3 12 2 2 3 12

"3 | 5 3 EL 6
T4 I 4
5 =4

Tabmra mocse KomupoBaHus pOpMyJT

A | B | € | A | B | c |
1 20 13 17 1 20 13 17
2 2 3 12 2 2 3 12
3 | =A1 +|32 6 3 23@ 6
4 =B2+C3 4 9
= { =4

[Ipu xonmpoBanum popmy/bl u3 sueliku B3 B aueiiky A3 casur 3agaércsa
mapoit (n;m) = (—1;0), a npu KormpoBauuu B sueiiky B4 — mapoii (0;1).

Nuorpa BeTpedaioTcess (GOPMYJIbI CO CChLIKAMU, KOTOPbIE HE JTOJIXKHBI U3Me-
HSITHCSI ITPU KOITMPOBAHUU. B 9TOM cilydae IpUMeHSIOT CuMBOJI $, 03HaTaommit
abcorrommyro cebliky. C ero moMoIbI0 MOXKHO «3aMOPO3UTH» U BECH aJIpec Tie-
JINKOM, U OTJIEJIbHO CTOJIOEI Wi CTPOKY, HarpuMmep, $A$2 miu D$5.

IIpumep. B ciemyromeir TabJmmiie cieIyeT UCIIOJIb30BaTh a0COIOTHBIE CChLI-
KU Ha sT9efKU ¢ KypCaMU BaJIIOT, YTOOBI OHM HE N3MEHSIINCH ITPU KOIIMPOBAHMH.

A .8 | ¢ | b |
Kypc py6/$ 25 Kypc py6/€ 35,6
2
HaumeHoBaHKE
3 AR UeHa B py6 LUeHas § UeHa B €
4 |Intel CPU Pentium 4 2975 =B4*3B§1 =B4*$D$1
5 DIMM 128Mb 606 =B5™$B$1 =B57$D$1
' 6 |Briok nuTaHuA 520 =B6*3B$1 =B6=$D %1
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Samaua. Kakne popmynbl oKaxKyTcd
B a4yeiikax A2 n Bl ssexkrponnoii Ta- A B C

OJ1Ibl, PparMeHT KOTOPOil n300pazkeH 1

Ha PHUCYHKE, [T0CJIe KOIUPOBAHUS B HAX 2 =$B4+8C$3 | 10
dopmysbl u3 sg4eitku B2, n KaKoBbI Oy- 3 |19 16 | 21
JIyT PE3YALTATHI BHIYUCICHUS 110 HIM?! 4 | 2 91 7

Pemnenune. [Ipu xomumpopannu dpopmysibl u3 sdeiiku B2 B sdeiiky A2 casur
zajaercs mapoit (—1;0), rae —1 ecTb cMmererue (HOPMYJIbI IO TOPU3OHTAIIH
(n3menenwme ajipeca cTosbna), a 0 — cmernenune hopmysabl Mo Beprukaan. Cire-
JIOBATEJILHO, KazKJI0€ UMl CTOJIONA, IIepel KOTOPLIM OTCYTCTBYeT 3HaK $, 6yuer
3aMEHEHO Ha, MMs IIPEIIIECTBYIONIEro eMy CTOJI0Ia, a HOMepa CTPOK B (hOpMYy-
JIe He u3MeHsTcst. Takum 06pa3oM, Imoc/ie KOMupoBaHus B gdeiike A2 mosisBUTCsT
dbopmyna =$B4+$C$3, a snauenne B neit 6yner pasuo 9+ 21 = 30. Anasorny-
HO paccyzKjasd, HojIydaeM, 9To B gdeiike Bl okaxkerca dopmyna =$B3+$C$3,
pe3yJibTaT BbIYUCIEHUS 110 KOTOPOUl paBeH 37.

YnpaxkHeHus

1. Kakne dopmynbl okaxKyTcd B A B C
saeitkax B4 u C3 sjaekTpoHHOI Tab/m- 1 2 7111
1IbI, pparMeHT KOTOPOil n300pazkéH Ha 2 |21 4110
PUCYHKE, [OCJe KOIMPOBAHUA B HUX 3 19| =A%$1+-$B$2
dopmybl u3 gueiiku B3, m KakoBbI Oy- 4
JIyT Pe3yabTaThl BLIYUCICHUS 10 HUAM?

2. Kakue Qopmysbl oOKaxKyTcd B A B C
saeiikax A2 u Bl sjaexkTponnoit Tabm- 1
1IbI, (bparMeHT KOTOPOil N300parkEeH Ha 2 —B$31C4 9
pUCYHKE, IIOCJe KOIMPOBAHUS B HUX 3 | 5 8| 3
dopmysibl u3 sg4eitku B2, n KaKoBbI Oy- 4 | 4 13111
JIyT Pe3yIbTaThl BHIYUCICHUS 10 HUAM?

3. Kakne Qopmysibl OKaxKyTcs B A B C
suaeitkax C3 u B4 sjaekTponHoit Tab/im- 1 |12 10 | 20
1IbI, pparMeHT KOTOPOil n300pazkéH Ha 2 4 8| 5
PUCYHKe, IIOCJIe KOIIMPOBAaHUSI B HUX 3 1| =%A1+ B$2
dopmysbl n3 g4eitku B3, m KaKoBBI Oy- 4

AYyT PE3YJIbTAaThbl BBIYUCJICHUA I10 HuM?!
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4. IIPOrPAMMUPOBAHUE B ANPEKTHNBHOM CTHUJIE

BoJIbIIIHCTBO sI3BIKOB IIPOrPAMMUPOBAHUSA OPUEHTUPOBAHO Ha, JIMPEKTHB-
HBbIIl CTUJIb IPOTPaAMMUPOBaHUsSI. TaKuUMU, HAIIPUMED, SIBJSIOTCS H3YdaeMble
BO MHOrmx poccuiicknx mkojax s3eiku BASIC u Pascal. Mbr ke Oyaem 3a-
IIICHIBATH aJITOPUTMBI, pacCMaTpUBaeMble B JIJAHHOM pas/ielie, Ha MCEBIOKO/IE
1 Ha COBPEMEHHOM OOBEKTHO-OPHEHTUPOBAHHOM SI3bIKE ITPOTPAMMUPOBAHMUSI
Ruby. Ham BbIOOp oOycjioBj€H HTPOCTOTON HAITMCAHUS U BBIIOJHEHUS ITPO-
rpamM Ha Ruby B coderanum ¢ 60raTcTBOM BO3MOXKHOCTEH, ITpeIoCTaBIIsie-
MBIX 3TUM S3bIKOM. BBl yBUJMTE, UTO 3allMCAHHBIE HA 3TOM S3BbIKE TEKCTBI
IPOTPAMM MPAKTUIECKH UACHTUIHBI OMUCAHUIO aJrOPUTMa Ha TICEBIOKOE (C
IEPEBOJIOM COOTBETCTBYIOIINX TEPMUHOB HA aHTJTHICKUI S3bIK ).

s xpanenus nHMOPMAIUKA B KOMIIBIOTEPE CYKUT OllepaTUBHAS ITaMATh.
Eé ynobno mpeacraBigTh B BHJE HaOOPa «KOPOOOK», COJMEPIKUMOE KOTOPBIX
MOKHO ITPOCMATPUBATH (IUTATH JaHHBIE U3 TAMSITH) U U3MEHATh. |1 paboTh
C 9TUMHU «KOPOOKAMU», Ha3bIBAEMBIMI B 00bEKTHO-OPUEHTUPOBAHHBIX A3bIKAX
00beKTaMM, UCIOJB3YIOT nepemertvie. [lepeMennbie Beerjia UMEIOT uMA U, B
TOM CJIydae, KOrjla YKa3bIBalOT Ha HEKOTOPBIN O0OBEKT, — 3HAUEHUE.

Unmena mepemeHHBIX (HAIpUMEp, I WK max) B s3bike Ruby HavwmHaroTCs
CO CTPOYHBIX JIATUHCKUX OyKB. I[lepemenHbie Turia He MMeroT, a 0ObEKTHI, Ha
KOTOPBIE OHU YKA3BIBAIOT, MOTYT OBITH IEJIBIMU WJIH JeHCTBUTETHHBIMI YUCTIA~
MU, CTPOKAMU CUMBOJIOB U T. II. Ec/i 3HAYEHHEM BEJIUYUHBI SABJIACTCS 1EI0€
YHCJIO, TO €€ Ha3bIBAIOT IEJIOUNCIEHHOM].

B mnndopMaTuke JUI OTJIEJICHUS IIeJI0W YacTH YHUCJIa OT JPOOHON HCIIOJhb-
3yeTcsd TOYKa, a He 3amldTras. JTO IMO3BOJIAET 3allUChIBATH HECKOJIbKO PSIOM
CTOSIIIX YUCEJT Uepe3 3alsaTyio 0e3 prucKa BbI3BaTh myTaHuily. Kpome duciio-
BBIX BEJIMYUH, B IIPOrPAMMaX HCIOJIb3YIOTCS JJOTHIECKNE U CUMBOJIbHBIE BEJIH-
YUHBI, CTPOKU U JIpyrue 00beKThl. B A3bIKax, MO/JIePXKUBAIOIIINX KOHIIEIIIATO
OOII, 60/bIMHCTBO BeJUYMH (& B 9UCTO OOBEKTHO-OPHEHTUPOBAHHBIX SA3bI-
KaX, TaKUX, Kak Ruby — Bce BEeJIMYIMHDI) sIBJISIETCS IPEJICTABUTEISIME (IK3EM-
IJIIPAMU) TeX WJIN WHBIX KJIacCOB.

s 3amoMUHAHUSA WM U3MEHEHHs 3HAYCHUS BEJIUYUHBI B aJTOPUTMUIE-
CKUX (JIMPEKTUBHBIX) S3bIKAX MPEJHA3HAYEHA CIIEIUAJIbHAs KOMaHIa — One-
payus npucsausanus, B Ruby obosnadaemasi cumBosiom = (paBHo). [Ipu BbI-
nmoJiHeHUn dToi oneparun DBM cHavasia BeIUMC/IgEeT 3HAUEHUE BbIPAXKEHUSI,
IIPEJICTABJIEHHOIO B IPAaBOIl YacTH OIlepaTopa IMPUCBAUBAHUS, a 3aTEM 3allH-
CHIBAET €ro B MaMSTh.

OrmernmMm, 9TO JIOKaIbHAs lepeMenHasi B Ruby co3maércsa B MOMeHT, KOT1a
efl B IIporiecce BBIIOJHEHNS ITPOTPAMMBI IIEPBLIN Pa3 MPUCBANBAETCS KAKOE-TO
3HadYeHue. BoT mpocThie TpUMephl MPUCBaNBAHUII:

a = 128; b = 3.14; string = "IllpuBeT BCeM!"
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Mmuorue asropurmudeckue 36k (1 Ruby B @acTHOCTH) MOIYCKAIOT HC-
MOJIb30BAHIE NPUCCAUBIHUA C ONepayued: HATIPIMED, 3aluch a += 12 9KBU-
BaJIeHTHA 3amucn a = a+12. Takoil cuHTaKCHC MOMYCTAM JIJIsT BCeX apudMe-
TUYECKUX Olepanuii u, B 9aCTHOCTH, IS OIEPAIiU MOJYIEeHUsT OCTaTKa OT
nesiennst, oboznadeMoii cumBosioM % (mporient). PaccMoTpuM emmé HecKoIbKO
IIPUMEPOB UCIIOJIB30BAHNS OEPATOPA TPUCBANBAHNSI.

[IceBmokon fI3nik Ruby 3Ha4YeHUEe n
n npucsouThb 0 n=20 0
N IpPUCBOUTHL n+l n = n+l 1
n yBenuuuTh Ha 10 n += 10 11
N IPUCBOUTH N%2 n = nj%2 1
n IoIeJnuTh Ha 3 n =n/3 0

Ob6patuTe BHHMaHUEe Ha Pe3y/brar rocjeaHeii omneparnuu. [lockoabKy Besu-
YUHA N 1eJIOYNCIeHHas, TO JeJleHre 1eJI0r0 Yucia 1 Ha Iesioe 9ucio 3 JIaeT
TaKKe IeJI0e 9UCJI0, paBHOe Tej0it yactu apobu 1/3, T. e. HyIHO.

3amava. Hammmmre mporpaMmy, oOMEHMBAIONIYIO 3HAYEHUS JIBYX IE€PEMEH-
HbIX a U b.

Penienne.
[IceBOmoxkon: fIapk Ruby:
C IPHUCBOUTHL a c =a
a IIPUCBOUTHL b a=»>
b mpucBOUTH C b =c

3amava. Hamwummre mporpaMmy, 0OMEHHBAIONLYIO 3HAYEHUs JIBYX IE€PEMEH-
HBIX @ U b 6e3 UCnoAb306aHUA 6CNOMO2AMEALHOT, NePEMEHHOTU.

Penienne.
[IceBmoxon: fI3pik Ruby:
a NIpUCBOUTHL atb a = atb
b mpucsouTh a-b b = a-b
a IpUCBOUTL a-b a = a-b

Bce g3bIkn cozeprkaT KOMaH/Ibl BbIIAYN co0OIeHnit. Bor Kak MOXKHO Halle-
JaTaTh 3HaYEeHUE IIepeMeHHON S:

[IceBOmoxon fI3pik Ruby

HamedaTaTb S print s
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OtHUM U3 CIIOCOOOB TIEpe Iavun BXOIHON MHMOPMAIIUN B IPOrPAMMY SIBJISET-
cd e€ BBOJ ¢ KjaBuaTypbl. [IpeoOpaszoBanue BBOJIUMON MHMOPMaNUM K HY K-
HOMY THITYy PEAH3yeTCs ¢ MOMOIIBIO CJIEAYIONMX KOHCTPYKINi (MMeHa Tepe-
MEHHBIX MOTYT ObITH IIPOM3BOJILHBIMI ).

[IceBmokon fIzpk Ruby PeszynbsTat

BBECTU CTPOKY S s = gets CTpOKa S

BBECTHU YHCJIO X X = gets.to_f | melicTBUTeNbHOE YUCIO X
BBECTH IleJloe YMCJIO m |m = gets.to_i | mejoe 4YMCIO m

[IporpaMmbl, KOTOPbIE MBI JIO CUX IIOP PACCMaTPUBAJIN, OBLIA AUHETHDLMU:
KOMAaH/Ibl B HUX BBIIIOJIHAJIUCH B TOM IIOPAJKE, B KOTOPOM OHU 3aIlUCAHbI B
nporpamme. ToOJIBKO O0YeHb MPOCTHIE NMPOrPaMMbBI MOTYT OBITH PEAM30BAHbI
B TaKOM BHJe. ['0pa3/io Jale BCTpedaloTcs aJroOpUTMbl, B KOTOPBIX HOPSI0K
BBIUMC/ICHUs] 3aBUCUT OT BBIMIOJHEHUsI TOTO WJIM WHOTO YCJIOBUS (JIOTHIECKOTO
BBIPDAYKeHNsI) — AJITOPUTMBI ¢ BeTBJeHusMuU. JIjisi 3ammcy TakKuxX aaropuTMoB
B A3bIKaX IIPOIPAMMUPOBAHUA UCIIOJb3YETCA YCAOEHHIL ONEPATOP.

[IceBOmoxon fI3pik Ruby

ecnu YCJIOBAE if YCJIOBUE
cepusi_koMaHpz_1 cepusi_koMaHz_1

“Ha4e else
cepusi_KOMaHI_2 cepusi_KOMaHZT_2

KOHEIl_eCJiu end

Ecau YCJIOBYE uCTUHHO, TO BBITIOJTHSETCS OJIHA CEPHUsS KOMAH/I, B IPOTUBHOM
ciaydae — Jpyrad. YCJTOBHBIN OIepaTop MOXKET He COJepXKaThb YaCTU, BBITIOJ-
HgEeMOM TIPpU JIOXKHOCTU YCJIOBUs. B 3TOM cilydae ympaB/ieHne mepeaéTcd Ha
KOMAaH/Ly, CJICAYIONIYIO Cpa3y 3a YCJIOBHLIM OIIEPATOPOM.

ITpumep. Drta nmporpaMma omnpejieisgeT, YETHO JU 3a/JaHHOE PaHee HaTyPaJib-
HO€ YHUCJIO N

[IceBOmoxon: fI3pik Ruby:

ecimu n%2 = 0 if n%2 == 0
HamedaraTrs "4HYeéTHO" print "YeéTmo"

“Ha4e else

HanedaTaTs '"Hedé€THO print "HeuétHo
KOHEII_eCJu end
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3amaua. Onpejenure, ecu Ji cpeau NUMP BBEJIEHHOTO TPEXZHATHOIO TUCTIA
OJITHAKOBBIE.

Pentenue. /[ns ynobcTBa CCHIIOK TPOHYMEpPYEM CTPOKHU ajropurma. Haitiém
OCJIeIOBATEIHHO Bee T phI TaHHOro ucia (ctpoku 2, 4 u 5). B crpokoByto
IIepeMEeHHYI0 str mpeiBapuTe/IbHO IToMelaeM 3Hadenue "Het". Ecim xoTs OB
JiBe MUGPHI COBIAIYT, TO UX PA3HOCTH CTAHET paBHA HYJIIO, KAK W BCE TTPOU3-
BeseHne. B aTom ciydae mepeMeHHON str mpucBanBaeTcd 3Hadenne "[la".

B [IceBmoxon: fI3pk Ruby:

1 BBECTHU IleJIoe YUCJIO N n = gets.to_1
2 a mpucBouTh n%10 a = n%10

3 n npucBouTb n/10 n = n/10

4 b mpucBomTb n%10 b = n%10

5 c mpucsouTb n/10 c = n/10

6 str npucsouTs "HeT" str = "Het"

7 ecmu (a-b)*(b-c)*(c-a) = 0 if (a-b)*(b-c)*(c-a) == 0
8 str npucsoutp "[la" str = "Jla"
9 KOHeI]_eCJu end

10 mameuwaTaTh Str print str

Ob6paTuTe BHEMAaHUE, YTO YCJIOBHBIN OIEPATOP B JJAHHOH ITporpaMme He uMe-
eT aJIbTepPHATHBHOI (uHade nuin else) BeTBu. UyTh JIydIUM PEIIEHIEM JTOT
3a/1a91 OBLJIO OBl ITPUCBAWBaHUE IIepeMEHHON str 3HaveHud "Ja" mpu paBeH-
CTBE HYJIO PAacCMaTPUBaAEMOIO IIPOU3BEJCHUA U NPUCBaUBaHUE €l 3HaYeHUHA
"HeT" npu HEBBINIOJHEHUU 3TOIO yCJIOBUS, TaK KaK IPUBEJICHHBINA BBINIE Ba-
pUAHT B MEPBOM CJIydae BBINIOJIHAET NpUCBauBaHue 06ao+c0b.. ONTUMAIbHBIHI
BapHUaHT PEIIeHUS 3aKJII0YaeTCd B TOM, YTOOBI HE BBOJUTH IIEPEMEHHYIO StT
BOBCe, a npocTo neyararhb "Ha" wian "Het".

s 3a1aHA TTOBTOPATONINXCS JICHCTBUI B OOJIBITHCTBE A3BIKOB ITPOTrPaM-
MUPOBAHHUS UCIOJIB3YIOTCS OllepaTopbl uKaa. Oueparop IHUKJa BBIIOJIHIET
KOMAH/IbI, COCTABJISIONINAE €r0 TEJI0, HOAb UAU O0Lee Pa3, TIOKA UCTUHHO 3a/1a-
BaeMO€ HEKOTOPBIM JIOTMYECKUM BbIPAKEHUEM YCJIOBUE IIPOJIOJIZKCHUA.

[IceBOmoxon fIssik Ruby

noka YCJIOBUE while YCJIOBUE
cepus KOMaHT, cepusd KOMaHJ,

KOHeI_IIoKa end
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IIpumep. Creayrorias mporpamMmMa BbIYUC/IAET CYMMY II€JIbIX THCesT B Aualia-
3oHe 0T 0 10 100 BKIIOYNTEIIHHO.

[IceBmoxkon:

sum npucBouTb O

1 mpucsoutrs 0

kI moxka i < 100
sSum yBeJHYUTb Ha 1
1 yBenuuuThs Ha 1

KOHeIl_ITUKJa

HaledaTaThb Sum

f1sek Ruby:

sum = 0

1=0

while i <= 100
sum += 1
i+=1

end

print sum

[Ipu pabote ¢ MUKJaMU TPOrPAMMUCT OOS3aH CJICIUTH 38 U3MEHEHHSMU
BEJIMYNH, BXOJIANIAX B JIOTUYIECKOE ycjoBHe. Ec/in «3a0bIThy» 00 M3MEHEHUH
X 3HaYEHWI, TO IUKJI HUKOIJA HE 3aBEepIIUTCA. B 3TOM cjydae BBIIIOJTHEHUE
IIpOrpaMMbl TIPUAETCA TIpEepPhIBaTh NPUHYIUTEIbHO. FKemn, ckaxkeM, B TIpeIbl-
JyIIeM IpuMepe He yBeJIMUYUBATh 3HAUCHUE BEJIMUYUHBI 1 Ha KarK /0 UTepalun
IUKJIa, TO paboTa MpOrpaMMbl HOPMAJIbHBIM 00pa30M He 3aBEPIIUTCA HUKOTIA,
(MHOT/TA TIPO TaKWe CUTYAIMU TOBOPSIT, UTO MPOIPAMMA «3AIUKJIIIACHY ).

3amava. Berauciure cymmy mudp MeI0ro Iucaa, BBEJIEHHOTO ¢ KJIaBUATYPHI.

Perrenne.
[IceBmoxkon:

BBECTH IleJI0Oe YUCJIO num
sum npucBouTb O
IMKJI Imoka num > O

sum yBenuuuTb Ha numj10

num nomenuTh Ha 10
KOHeIl_ITNKJa
HameyaTaTh sum

f1sek Ruby:

num = gets.to_1

sum = 0

while num > O
sum += numy%10
num /= 10

end

print sum

B sToM ajropmTMe BeJIMYMHON, OT KOTOPOU 3aBUCHUT 3aBepIeHNe KA,
sABJIIeTCA MCXOTHOe 1ncao. Ha KaxkKjioM 1mare 1mukJja OHO, OCTaBasICh IIEJIBIM,
JIEJTATCS Ha JIECAThH, IOITOMY YUCJI0 PAa3PAI0B B HEM YMEHbITIAETCA Ha €JIMHUTILY.
[TockoIbKY JI000€ TIET0e YUCJIO COJEPKUT KOHEUHOE IUCI0 UMD, BBIITOJTHEHHIE
AJITOPUTMa, 3aKOHIUTC 338 KOHEYHOE JHCj0 1maros. [lycrh, HampuMep, OBLIO
BBeJeHO 1iesioe umcio 9254. Torma mepesi BXOJIOM B IIMKJI IIepeMeHHasl num
paBHa 9254, a nepemennad sum — 0. [TocMoTpuM, Kak U3MEHAIOTCS BEJIMINHBI,
y4aCTBYIOIIUE B IIpOorpaMMe, B IIPOIECCe BBINIOJIHEHUS Tejia IUKJIA.
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Benuuuna Mar 1 lMar 2 llar 3 llar 4
num7%10 9254%10=4 | 925%10=5| 92%10=2| 9%10=9
sum 0+4=4 4+5=9 | 9+2=11| 11+9=20
num 9254/10=925 | 925/10=92 | 92/10=9 | 9/10=0

[Tocyie yeTBEPTOrO MMIara BBIIIOJTHEHHUE TTPOTPAMMBI 3aBEPIITUTCA, TaK KakK Oy/IeT
HAPYIIEHO YCJIOBUE IIPOJIOJIZKEHUA ITUKJIA.

Samada. Haiigure MakcuMaJibHOE YHCJIO, SIBJISIONIEECs: HATYpPaJbHOI cTerre-
HbIO YMCJIa JIBa, HE MPEBOCXOJIdINee YUcia n > 2, BBEJIEHHOTO C KJIABUATYPHI.

Penienne.

[IceBOmoxkon: fI3nik Ruby:

BBECTHU I1I€JI0€ YHUCJIO N n = gets.to_1

powerOfTwo mpucBouTs 1 power0fTwo = 1

IuKI moka n = 2xpower0fTwo while n >= 2*xpower0fTwo
power0fTwo yMHOXUTBL Ha 2 power0fTwo *= 2

KOHEIl_IINKJIa end

HanedaTtaTb powerUfTwo print powerQOfTwo

AuropuT™M 1mpekpalaer cBoo paboTy, KaK TOJbKO HailiIeHHOe HAaMU YHCJIO
power0fTwo, yMHOXKEHHOE Ha J/IB&, CTAHOBUTCS OOJIbIIIE BBEIEHHOTO YUCIA.

PacMoTpum Terepb npumep 3aJ1a4u, B KOTOPOil TpeOyeTcs MOHATH ITPUHITN-
16l pabOTHI 33 JAHHOIO aJITOPUTMA.

3amada. Kakos Oyjer pe3ysbrar paboThl CJIEIYIONIEro ajJropuTMa JJjisd Ipo-
U3BOJILHOT'O BBEJIEHHOI'O C KJIABUATYPHI HATYPAJIHLHOIO YUCIa N7

f3pik Ruby: [IceBmoxkon:

n = gets.to_1 BBECTHU II€JI0€ YHCJIO N

powerOfTwo = 1 powerOfTwo mpucsoutTs 1

while n >= 2*power0fTwo IuKa noka n > 2*xpower0fTwo
powerQfTwo *= 2 powerOfTwo yMHOXUTHL Ha 2

end KOHEeIl_IIuKJa

while powerOfTwo > O uuki noka powerQfTwo > 0
print n/power0OfTwo HanevaTaTh n/power0fTwo
n = njpower0fTwo n npucBouTb njpower0fTwo
power0fTwo /= 2 powerOfTwo momenuth Ha 2

end KOHEeIl_IIuKJa
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Pemmenue. B nepBoit wacTu 9T0i mporpaMMbl MbI Y3HAEM aJITOPUTM, PEAJTU3Y-
IOIIUI HaXOXKAeHre HauOOJIbIell 11eJI0M CTelleHn Yncja 2, He IIPEeBOCXOIAIeit
BBEJICHHOT'O HATYPaJIbHOTO Yuc/a. e BBeJieHO duciio 47, To 3HaUeHue 1epe-
MeHHO# power0fTwo 1Hoc/Ie 3aBeplllenus HepBoro IUK/a pasHo 32 = 2°.

J1j1st TOro 4TO0BI JIyUIlle IHOHSITh OCTABIIYIOCA YaCTh aJIIOPUTMA, IIPOC/IE UM
3a U3MEHEHHEM BeJIMYMH BO BTOPOM IKJie. HamoMHUM, 9TO Bce BEJIMYIMHBI B
3aj1a49e MEeJI0UNC/IeHHbBIe, CJIeJI0BATE/ILHO, pe3ybTaToM omneparuu 47 /32 Oymer
eqnHUIA. KBajipaTukaMu B CJIeIyIomeil Tab/uIe BbIICIUM BEJIUIUHbBI, BHIBO-
JUMBble Ha I1e4aTh.

Bennuura llar 1 llar 2 llar 3 llar 4 | lar 5 | llar 6
n/power0fTwo | 47/32=[1]| 15/16={0] | 15/8=[1]| 7/4=[1]| 3/2=[1]| 1/1=]1]
n 477%32=15 | 16%16=15 | 15%8=7 | 7%4=3 | 3%2=1 | 1%1=0
power0fTwo | 32/2=16 | 16/2=8 8/2=4 | 4/2=2 | 2/2=1 | 1/2=0

Urax, BTopoil UK 3a/aeT pa3oyKeHne BBEJIEHHOTO YUC/Ia TI0 CTEIeHSIM JBOTi-
ku (cm. crp. 6): 47 =1-2°4+0-2*+1-234+1-2241-2' +1-2°=101111,.

B zak/oueHne Xo4eTcsd OTMETUTH HECKOJIbKO OCOOEHHOCTEN SA3bIKa ITPOrpaM-
MupoBaHusd Ruby, 00ObsICHAIONIUX HAIl BHIOOP 3TOr0 S3bIKA, JIJIA 3aITUCU aJIro-
purMoB. OJIHON M3 HUX SBJISAETCS KOMIAKTHOCTD ITPOIPAMM, PEATU30BAHHBIX
Ha HEM. /Ipyroit mHTEpecHOi 0COOEHHOCTBIO A3BIKA, ABJIAETCH BO3MOXKHOCTD MC-
I10JIb30BaTh MHOXKECTBEHHOE IIPUCBAaWBAaHUE, HAIIPUMED Cpa3y TPEM IepeMeH-
HBIM:

a, b, c=1, 2, 3

C 1moMoIIp0 MHOXKECTBEHHOIO IIPUCBAUBAHUS 3a/1a4da 0OMeHa 3HAUYEHHUHN JIBYX
IepEMEHHBIX, PACCMOTPEHHAA HAMHU BBIIIE, CTAHOBUTCA COBCEM TPUBUAJIBLHOI:
a, b =">0, a

ITpumep. Ciemyrorias nporpaMma edaTaeT N [epPBhIX YNCeT TOCIeI0BaTE b
Hoctu @ubonauun 1, 1, 2, 3, 5, 8, 13, ... (B Hell KaxKI0€ CjeIyIONIEe TUCIIO,
HAYUHAs C TPETbEro, PABHO CyMMe JBYX MPEJIbIIYIINX), UCIOIb3Ys MHOXKe-
CTBEHHOE ITPUCBANBAHUE:

nl, n2, n =1, 1, gets.to_1i

for i in 0 ... n+1
print n1, " "
nl, n2 = n2, nl+n2
end

Azwik Ruby nomnep:kuBaer 00JIbINIOE KOJIMYIECTBO UMEPAMOPO8 — CBOEOD-
pa3HbIX aHAJI0roB IUKJI0B. OCHOBHOE UX IIPEUMYIIECTBO 3aKJIIOUAeTCA B TOM,
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YTO OHU HE TPEOYIOT «PYYHOTO» M3MEHEHUs TePEMEHHON ITUKJIa, TO3BOJIAT 13-
6exKaTh IEeJI0T0 KJacca MOTEHIUAIbHBIX OIMMOOK ITPU HAIMMCAHUH ITPOTPAMM.
31ech MOXKHO JI00ABUTH, YTO IOJM00HBIE OIMUOKHU SIBJSIIOTCS OJHUME 13 HanOO-
Jiee 9aCTO COBEPIIAaeMbIX HAUMHAIONIUMHU ITPOTPaAMMUCTaMMU.

BoT Kak BBITVISIUT OJAWH W TOT K€ aJTOPUTM, BBIYUC/IAIONIAN CyMMYy Iie-
JbIx uncesi or 1 1o 100, peaan3oBaHHBIM pa3HBIMEU CIIOCOOAME: C ITOMOIIBIO
oreparopa IMKJa while u ¢ TOMOIIBIO OJHOTO U3 UTepaTropos for.

Iukn while UtepaTop for
sum, i = 0, O sum, i = 0, O
while 1 < 101 for i in O ... 101
sum += 1 sum += 1
i+=1 end
end print sum
print sum

B ornmune ot 60JbIIUHCTBA I3bIKOB, Ruby mo3BossgeT ncnoib30BaTh BeCh
JIATIA30H TEJIBIX IuceT (€CTh JIHIIh OJTHO peabHOe OrpaHndeHne — 00bEM orre-
pPaTUBHO MAMSITH KOMIIbIOTepa). B HEM CyIecTByeT JBa Kjacca MeJIblX Tucet
(Fixnum u Bignum), mpeobpasoBaHue MeK Iy KOTOPBIMU ITPOUCXOIUT aBTOMA~
TUYECKU I10 Mepe HEeOOXOIMMOCTH U He TPedyeT OT MPOrpPaMMUCTa HUKAKUX
neficTBuii. /lanHasg BO3MOXKHOCTB ITO3BOJISIET He IPUHUMATH BO BHUMAHUE OCO-
OeHHOCTHU TIpejicTaBaeHnsa dnces B IBM 1 MOJHOCTBIO COCPEIOTOUNTHCS Ha
aJITOpUTMe.

ITpumep. Ciemyrormas IporpaMMa BoHuCIsgeT GakTOPHAJT HOJTO0KUTETLHOTO
qucaan (n!l=1-2-3-...-n).

fact, n =1, gets.to_1i

for i inl1l .. n
fact = fact * 1

end

print fact

[Tpm peanmuzanum 3TOro aJropuT™Ma, HAIIPUMED, Ha A3bIKe Java JIEeTKO Hallu-
caTbhb IporpamMMy, KoTopas HauuHas ¢ n. = 13 OyJieT BblJIaBaTh Pe3yJIbTaThl, HE
coOTBeTCTBYyIIHE JelicTBuTeibHocTH. Tak, 13! okarkercs paBubiM 1932053504.
B To Ke BpeMs C IIOMOINBIO KAJIBKYJIATOPaA UM IIporpaMMbl Ha d3bike Ruby
MOxKHO Haiitu, aro 13! = 6227020800. [Iporpamma Ha s3bIke Java HamedaTa-
er B Kadecte 14! uncyio 1278945280 (oHO jayKe MEHBIIE, Ye€M MPeIbIIyIIee),
9TO TaKKe HeBepHO (Ha camom jene 14! = 87178291200). IIpodeccronaib-
HBI ITPOTPAMMUCT CyMeeT M30eXKaTh MOJI00HBIX OIMMOOK, MO0 B A3bIKe Java
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eCTh CPeJICTBA JJIsi PabOTHI ¢ OostbmmMy dncgaamu. OJHAKO UX UCIIOJIE30BaHIE
TpebyeT JIOMOTHUTETbHBIX 3HAHUIA.

JlobaBUM K BBIIIECKA3aHHOMY IOJTHYIO0 00beKTHO-OPUEHTUPOBAHHOCTD SI3bI-
Ka, 00pabOTKy MCKJIIOYEHU, YI0OHBIE CpEeJICTBa TeCTUPOBAHUS ITPOI'PAMM, aB-
TOMATHYIECKOEe 0CBODOXKIeHNe TaMATh («COOPKY Mycopay ), BOSMOKHOCTD BbI-
MIOJTHEHUS ITPOTrpaMM 06e3 BHECEHUS B HUX M3MEHEHU Ha Pa3/IMIHBIX ITL1aT(OP-
Max (BceBosmoxKubIe Bepcnn Windows, oneparimonsbie cucreMbl Linux u Mac
OS), u HaI BEIOOP CTaHET OYEBUHBIM.

YupakHeHus

1. PazpaboTraiiTe ajaropuT™m, Oonpemaessioniuii, MOXKHO JIM ITOCTPOUTH Tpe-
YTOJIbHUK CO CTOPOHAMU, PABHBIMU TPEM BBEJIEHHBIM C KJIABHATYPHI TUCIAM.

2. Hanmmmmre mporpaMmy, HaXOIANIYI0 KOJTUIECTBO MAKCUMAJIBLHBIX TUCE/T
cpein TPEX BBeNEHHBIX. 1 aucest 4, 4 1 4 oTBETOM SIBJISIETCSA TPH; JIJIS TIUCET
2,3m3 — nBa, a g 1, 2 1 3 — oJiuH.

3. Hammmure mporpaMmy, medaTaronlyio BTOPOE II0 BeJUYWHE YUCTIO W3
TPEX BBEJAEHHBIX, €C/In OHO cyiiecTByeT. Hampumep, aias gucen 1, 2 u 2 107-
JKeH OBITh HalledaTaH oTBeT 1; jjig uncen —1, —2 m —2 oTBeT paBeH —2; JJIs
yuces 3, 3 U 3 mporpaMMa He JIOJIZKHA MedaTaTh HUYEro.

4. Kakos 0Oyjer pesyabraT paboThl CAEAYIONEro aJropuTMa JJIs IPOU3-
BOJILHOI'O BBEJIEHHOI'O € KJIABUATYPbI HATYPAJILHOTO uucyia n? AJIropuTm mpe-
CTaBJICH B JIBYyX 3KBUBAJICHTHLIX (OPMAax: Ha sA3bIKE IPOrpaMMHUPOBanns Ruby
U Ha ICEBIOKOJIE.

IIpumevanue. dng narypaiabHbix unces a (geanmoe) u b (mesuresnb) orre-
parun a/b u a%b MO3BOJIAIOT HANTU COOTBETCTBEHHO YACTHOE U OCTATOK. TaK,
Hanpumep, 5/3=1, a 5%,3=2.

fI3pk Ruby: [IceBmoxkon:
n = gets.to_1 BBECTHU I1I€JI0€ YHCJIO N
i=2 1 npucBouThH 2
while n > 1 IIUKJ mokKa n > 1
if n%i == 0 ecmu nki = 0
print i, HameyaTaTb 1,
n/=1 n IOoIeJUTh Ha 1
else nHa4e
i+=1 i yBennuuth Ha 1
end KOHel]_eCJn

end KOHeIl_IINKJa
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5. IIPUMEP 9KSAMEHAINNOHHOI'O BHUJIETA

1. BreickaspBanusa A, B u C' uCTUHHBI JIJId TOYEK M300ParKEHHBIX Ha PU-
CYHKEe TPEyrojibHUKa, Kpyra W IpsIMOYTOJIbHUKA COOTBETCTBEHHO. BhibepuTte
U3 IPUBEIEHHBIX HUKe BbIcKasbiBauuii D, F, ', G u H 10, KoTOpoe OyaeT
UCTUHHBIM TOJIBKO JIJIA 3aKpallleHHo obJractu. Kazkoe u3 BbICKa3bIBaHUIL 3a-
IIACAHO B JIBYX SKBUBAJIEHTHBIX (POPMaxX, UCIOJIb3yEeMbIX B IPOrPaMMUPOBaAHIHI
1 MaTeMaTUIeCKO# JIOrIKe COOTBETCTBEHHO.

D=(B&& A) | B=(BAAV B;
E=(B&& C)&& 1A= (BAC)AA;
F=B&&(C&& A) = BA—(CA A);
G=A
H

&& B && C = AN B AC;
= (A]|C) && IC = (AV C) A-C.

2. Kakune GpopMyJibl OKaxKyTCsd B sTveli-

kax C3 u B4 snekTponHO#l TaOIUIIbI, A B C
dparmenT KOTOpOil N300parKEH Ha pH- 1 |12 10 | 20
CyHKe, TI0CJIe KOITMPOBaHUs B HUX (POp- 2 4 8| 9
MyJibl U3 suefiku B3, u kakoBbl Oy1yT 3 | 1|=9%A1+B$2
pe3yJIbTAThl BHITUCICHUS 110 HIM ! 4

3. VYkaxkure U 00OCHyITEe UCTUHHOCTD MJIM JIOKHOCTH KaK/JI0T0 U3 IIPHUBE-
JICHHBIX HUKE BBICKA3BIBAHUIA.
1) O6muit 06bém nHbDOpMaIWn, cojepKaluiics B Tpéx daiiyiax, pasMepsl Ko-
TOPBIX pPaBHBI cooTBeTCcTBeHHO 120 Kmaobaiit, 104 kumodbuta n 121 kuaobaiT,
HE IIPEBOCXOJIUT 2 MeraOuT.
2) Touka ¢ koopauHaToil 663 mpuHaIe)KUT 0Tpe3ky [100110, 5146].
3) cos2 > cos 3.
4) HenpepbiBHast Ha BCeil IPsIMOit (DYHKIHST MOXKET OBITh YETHOI U HEIETHOI
OJ/IHOBPEMEHHO.
5) Ypasuenue sin’z = 12 — 1 mMeeT 1Ba KOpHS.

4. KakoB Oy/eT pe3y/abTaT padOThI CJIEIYIONIEro aJropuTMa, JIId ITPOU3BOJIhb-
HOT'O BBEJIEHHOT'O C KJIABHATYPbI HATYPAJIBLHOIO Yucaa n? AJITOPUTM IIPEJICTAB-
JIEH B JIBYX 9KBUBAJICHTHBIX (DOpMax: Ha s3bIKe IporpaMMupoBaHus Ruby u
Ha IICEBJIOKOJIE.

IIpumevanue. s HATypasbHBIX 4uces a (gesmmoe) u b (meanrens) ore-
parun a/b u a%b MO3BOJIAIOT HANTU COOTBETCTBEHHO YACTHOE U OCTATOK. TaK,
Hanpumep, 5/3=1, a 5%,3=2.
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f3pik Ruby: [IceBmoxkon:
n = gets.to_1 BBECTH II€JI0€ N
s =0 s mpucsouThb 0
while n != 0 UK mokKa n # 0
t = n%10 t nmpucBouTb n%10
if t%2 == 0 ecmu t%2 = 0
s t= 1t S yBeJInm4YuTb Ha T
end KOHeIl_eCJini
n /= 10 n momenuTh Ha 10
end KOHel_IINKJIa
print s HamedYaTaThb S

5. Bce wucaa 6 caedyroweti 3adave 3anucansvt 8 080UNHOUT CUCTEME CUUC-
AEHUA, C NOMOWDBIO KOMOPOl mpebyemcsa sanucamsv u omeem. llpu Kakmx
3HAYEHUAX a U b MOYKHO HallTH TaKWe JiBa KOPHS yPaBHEHU

2t — 10120 + 111z — a = 0,
KOTOPBIE OYJIyT TaKKe KOPHAMU ypaBHEHUS
' — 1000z + b = 0?

6. B BekTOpHOM I'papuvecKOM peJIaKTOPe MOCTPOCHO M300parKeHne OKPY K-
HOCTHU U JIBYX ITPOBEJAEHHBIX U3 OJIHON €€ TOYKH XOP/I, JJIMHBI KOTOPBIX PaBHBI
9 u 17 cm cooTBeTcTBEeHHO. PaccTosiHme MeXKIy cepeuHaMHu 3TUX XOPJI paB-
Ho b cM. Ilocse coxpaHeHUs: STOro pUCyHKa B BUJIE PACTPOBOI0 M300paKeHUs
JIOCTATOYHO OOJIBINIOTO pa3Mepa BBIICHUJIOCH, UYTO KOJMYECTBO MUKCEJIOB, 00-
pasyonmx MeHbinyo u3 xop, paBHo 9000. CKOJIBKO MHUKCEJIOB MOTpedyeTcs
JIJI M300paKeHus paJInyca MUCXOIHONH OKPYKHOCTHU, €CJIU KOJUIECTBO ITHUKCe-
JIOB, HEOOXOIMMBIX JIJIA M300paKeHus OTPe3Ka, IPsSMO ITPOIOPITNOHAJILHO €TI0
nuHe?

6. PEIIEHUE 3AIAY

1. HammoMumM, 9T0 KOHBIOHKINSA (J0rUdecKast oneparys 1) B G0IbITHHCTBE
COBPEMEHHBIX SI3bIKOB ITPOTPAMMUPOBaHus obo3HadaeTcd Kak && , a B Ma-
TEMATHIECKOll JIOTHKE — CUMBOJIOM A. JIM3bloHKIW (JorudecKast oneparust
W) obosnavaeTcs cuMBosiaMu || 1V, a Jijisd OTPHUIaHUs (JIOTHYecKas orepa-
nust HE) npumenstior | 1 —. HamoMumM TakKe, 9TO JIOrUYIecKne OIepamuu Ha
BBICKA3BIBAHUSIMU COOTBETCTBYIOT ONIEPAIIUSM HAJT MHOXKECTBAMIE:

[IporpammvupoBanue | Jloruka | Teopust MHOXKECTB
&& A [Tepeceuenue
| % Ob6beuHeHne
! = HormoymHenune
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PaceMmoTpuM 110 HOPSIKY BCe yKa3aHHBIE B 3aJ1a4e JIOTMIecKre (pOpMYJIbL.
1) Yupoctum dopmyny D = (B && A) || B:

(B&& A) || B= ( ICTPHOY TUBHOCTD )
= (B|| B)&& (A || B) = ( MIEMIIOTEHTHOCTD )
= B&& (A B) = ( cBOWCTBO TIOTJIOIIEHNUS )
= B.

JlanHoit popMysie COOTBETCTBYET KPYT.

2) Iepesens bopmyny E = (B && C) && A Ha s3bIK MHOXKECTB, TI0JTyJa-
eM: ITOI'OBO€ MHOYKECTBO BKJIIOUAET BCE TOUKH, IPUHA/JIEXKAIINE TIePeCeTeHITO
KpyTa 1 IIPsAMOYTOJbHUKA, 38 NCKIIOYEHNEM TOY€EK, [TOIABIINX B TPEYTOJbHUK.
JlanHoe MHOKeCTBO He COBIIAET C 3aKPaIIeHHON 00JIaCThIO.

3) ®opmyna FF = B && (C && A), paccmarpuBaemMasi ¢ TOUYKH 3DEHUSI
MHOXKECTB, 3aJ1aeT BCe TOUKH KPyra, He BXOISINNE B IepecedeHrne TPEyroJib-
HUKa U IpAMOyrobHuKa. JlanHass (bopMy/ia He COOTBETCTBYET PUCYHKY.

4) Iepesenst hopmyny G = A && !B && C Ha g3bIK MHOXKECTB, MOJIyYa-
eM: B UTONOBOEe MHOXKECTBO BXOJIAT BCe TOUKHU, IIPUHAJIEKAIIIE TIePeceTeHITO
TPEyroJbHUKA U IPSIMOYTOJBHUKA, 38 UCKJIIOYEHIHEeM TOYeK, IOMAaBIINX B KPYT.
Jannas dpopmyna coomeemcemaeyem 3aKpalieHHO 00JIacTH.

5) Yupocrum bopmyny H = (A || C) && IC:

(A C) &&IC = ( mmCTPHOYTUBHOCTD )
= (A&&I0) || (C&&\C) = ( cBOIICTBO OTpHUIIAHUS )
= (A&&LC) || F=(A&&!C). ( cBoiicTBO oneparuu WIA )

Omeem. VcTUHHBIM TOJIBKO JIJIsi TOYEK 3aKpallleHHON 00JIacTu sIBJSIETCS
BbICKa3biBaHue G.

2. IIpu kontmpoBanum (HOPMYJI B SJIEKTPOHHBIX TaOJIUIAX ITPOUCXOIUT aBTO-
MaTHYeCKOe MU3MEHEHUE UCIIOJIb3YyeMbIX B HUX &JIPECOB Sd4eeK: ec/in (popMyia
IIepeMeIaeTcs BJIeBO (MM BIPABO) Ha 71 CTOJIONOB, TO YMEHBITAIOTCA (Uim
YBEJIMIUBAIOTCS ) HA 1M WHJIEKCHI CTOJIOTOB B aJIpecax; mepeMerieHune (hopMyJIbl
BHU3 (MJIM BBEpX) Ha M CTPOK MPUBOIUT K YBEJUICHUIO (UM YMEHBIIEHHO)
Ha N BTOPBIX KOMIIOHEHT ajpecoB. He M3MeHSIOTCA TOJBKO T€ KOMIIOHEHTHI
aJIPECOB, KOTOPBIM IPEIIECTBYET CUMBOJI JIOJLIapa.

B nannoM ciydae KonumpoBaHUIO (hopMmysbl u3 gdeiiku B3 B gueiiky C3
COOTBETCTBYIOT 3HavueHus m = 1 u n = 0, a KonupoBaHWIO B gd4eiiKy B4 —
m =0 u n = 1. [Ipu kommposanuu dopmyasr = $A1 + B$2 uz aueitku B3 B
saeiiky C3 ona mpeobpasyercs B popmyiny = $A1+ C$2. Beraucienune o Heit
JacT pesyabrar 12 4+ 5 = 17.

[Tpu xommposanuu popmyiibl = $A1+B$2 us sueitku B3 B srueiiky B4 mosty-
gurcs popmysia = $A2 + B$2, a Boramciienue o Heil IPUBEIET K PE3YJIbTATY
448 =12
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Omeem. B sueiike C3 okaxkerca dhopmyna = $A1 + C$2, a B aueiike B4 —
dopmysa = $A2 + B$2. Pesynbrarsl Boruncienus mo nuMm: 17 u 12 coorser-
CTBEHHO.

3. lccienyeM NCTUHHOCTD JJaHHBIX BBICKA3bIBAHUI TOC/IEIOBATEIBHO.

1) IIpeoGpasyem jaHHbIE HAM BEJIMIMHBI TAK, YTOOBI BCE OHU OBLIN BhIPpAZKe-
HbI B Kjiobaiitax: 2 Mmerabura = 256 kuobaiir; 104 kumodbura = 13 Kuaodaiir.
31ech MBI UCIIOJIB30BaJIM, 9TO KIUJIOOANT paBeH 8 KMIOOUTaM, a MerabuT co-
nepxutT 1024 kumodura.

Tenepb Bompoc cBogUTCA K IIPOBEPKEe NCTUHHOCTU HepaBeHcTBa 120 + 13 +
121 < 256. Tak Kak cyMMa YHCEJI, CTOAIINX B €ro IPaBoil 9acTH, paBHa 254,
TO MCXOJTHOE BBICKA3bIBAHUE MCTUHHO.

2) Ilepenuiem 3a/laHHOE BBICKA3BIBAHUE, MCIOJIB3YS JECATUIHYIO CHCTEMY
cuncyienusd. [y sToro Hasio mpeodpazoBaTh BeauunHbl 665, 1001105 1 5144:
66g = 6-8Y+ 6 -8 =6+ 48 = 54.

100110, =0-24+1-2'4+1-2240-2°40-2* +1-2°=2+4+ 32 = 38.
5116 =1-16"+5-16' =1+ 80 = 81.

UcxomHoe yTBepKIeHNe Terepb MOXKeT ObITh HepenucaHo B Buje 54 € [38, 81]
1, OYEBUJIHO, SIBJII€TCS UCTUHHBIM.

3) Tax kax Ha mpomexyTKe [0, 77| DYHKIW y = COS X sABJIsieTCsl yObIBAIOITIEHH,
TO 13 HepaBeHcTBa () < 2 < 3 < 7 cjejlyeT, 4To coS 2 > CoS 3.

4) Ecin mekoropas (DyHKIWsI, ONpeeIéHHAs HA BCell MPSMOIi, SBJIsieTCs
YETHOII M HEYETHOI OJHOBPEMEHHO, TO JIJI BCEX 3HAYEHUIl X CIIpaBejinBa

crcreMa
{ f(=z) = [f(z),
f(=z) =—f().

Boranrast u3 mepBoro ypasHeHust Bropoe, mosydaum 2f(z) = 0 mwin mpocto
f(x) = 0. Jlerko ybemutbes, aro nocrosinHas dyukmusg y = f(z) = 0 yuo-
BJIETBOPSIET BCEM YCJIOBUSM 3aJ1a49M, II0O3TOMY HEIpEpbIBHAsA Ha BCeil MpsaMoii
byHKIMS MOXKeT ObITh YETHONH ¥ HEIETHON OIHOBPEMEHHO.

5) Bamerum cHavasa, 9ro x = ( KOpHEM ypaBHEHUs sinz = 22 — 1 ne
SIBJII€TCS, & JIJIs JIF0OOro ero KopHd xp > 0 9ucio xo = —xp Tak:Ke OyJeT pe-
meHueM 3Toro ypasaenus. CregoBaTeIbHO, I PEIeHns] 3a1a9i JOCTATOYHO
HANATH KOJIMIECTBO MMOJIOXKUTEJILHBIX PEIIeHU 3a/1aHHOI0 YPaBHEHNUS.

Paccmorpum dynkmuio f(z) = sin?z — 22 + 1 ma npomexxyTke [0, 7/2]. Eé
npousBosHas f'(r) = 2sinxcosx — 2r = sin2x — 2r BO BceX BHYTPEHHUX
TOYKAX ITOTO MPOMEKYTKa OTpUIaTebHA, T03TOMY (dyHKINsA f(T) MOHOTOH-
HO yObiBaerT Ha HEM, a Tak kKak f(0) =1 > 0, a f(7/2) =1 —72/4+1 =
(8 = m2)/4 < 0, TO B cUIy HeIpPepbIBHOCTH (PYHKIMU [ Ha JAHHOM OTPE3KEe
y HEé ecTb TOJILKO OnMH KopeHb. Cile/ioBaTesbHO, ypaBHenue sinz = 22 — 1
MMeeT JIBa KOPHS.

Omeem. Bee narhb ¢cpopMyIMpOBAHHBIX YTBEPYKIEHUH NCTUHHEL.
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4. Ha xazk 1011 ouepeIHON nTepaliy IMUKJIa 33 JAaHHOTO aJTOPUTMAa NCXO/THOE
YHUCJIO N YMEHBIIAeTCd: HOBOE 3HAUYEHUE N PABHO YHCILY JECATKOB B IIPEXKHEM
qucsie. [loaTomy MOXKHO yTBEepKJIaTh, 9TO IS JIFOOOI0 HATYPAJIbHOTO YHCTIa
N 9TOT AJTOPUTM 3aKOHYHUT CBOIO PabOTy 3a KOHEUYHOE YMCJIO0 Iaros. B cie-
JIyIOIIeil TabJuIle MOKa3aHO, KaK U3MEHAETCA N MPH Pa3JInIHbIX HAYAJIbHBIX
3HAYCHULAX.

‘HOMep mara‘ 0 ‘ 1 ‘ 2 ‘ 3 ‘4‘ 5 ‘
Besmauna n 5 0 (KoHer IuKJIA)
Bemmauna n | 25 2 0 (KoHerl UKJIA)
Bemmauna n | 425 | 42 | 4 0 (KoHerr UKJIA)

Bemwauna n | 7425 | 742 | 74 | 7 | 0 (koHer IUKJIA)
Besuuna n | 67425 | 6742 | 674 | 67 | 6 | 0 (kouen nukia)

[Tocyie 3aBepIieHns MUKJIa aJITOPUTM IedaTaeT 3HAYCHUE BEJIUYMHBI S, KO-
TOpas W3HAYAJbHO MHUIIHAJU3UPYETCS HYJIEM U B Teje IMUKJIa HHoraa (mpu
BBITTOJIHEHUH OIIPEJIEJIEHHOTO YCIOBUS) YBEJNINBAETCA Ha TEKYIee 3HAUCHIe
BeJIMYIUHGI t. [ oTBeTa Ha BOMPOC 3aJa4nl HEOOXOJIUMO TOHATH, YTO ITPEI-
cTaBJsieT co0O#l BeJIMUMHA © W TPH KaKUX YJIOBHAX ITPOUCXOJUAT YBEJIUICHHUE
3HAYCHUA S Ha ITY BEJIMYUHY.

[TockobKy t = n%10, a pe3ysIbTaTOM 3TOl ONEpaIuN ABJIACTCA OCTATOK OT
JIeJICHUS, TO Ha KayKJION NTeparun MuKJaa BeJIMIuHa ¢ paBHa nocaednets yugpe
TEKYIIEero 3HaUeHus dYucya n. Keam paccMoTpers paboTy aJropuTMa, B 1IEJIOM,
TO ¢ Oy/IeT Moc/IeI0BaTEIbHO IPUHUMATH 3HAUEHHS CHavaJ 1a IoCaeHel I phl
4quciia, 3aTeM — OPEeANOoCyIe/IHel, faJjaee — TPeThbeil ¢ KOHIa U T. .

YciioBueM yBesMueHUs 3HAYEHUs S Ha t (BeJUYUHY OUepeHOi Pl MC-
XOJTHOTO YHUCJIA 1) SIBIASETCS PABEHCTBO HYJIO OCTATKa OT JeJIeHus t Ha 2:
t%2 == 0. DT0 ycj0BHUE BBIIOJHEHO I 3HadYeHuil ¢, paBubix 0, 2, 4, 6 u §,
T. €. Y6THBIX 3HadeHuii. CJre/loBaTeIbHO, B pe3yJibTaTe PaOOThI aJITOPUTMa Be-
JIMTYUHA S CTAHET PABHOM cymme 8Cex 4EMHHLT UUPp MCXOTHOTO TUCTIA T.

[TosryyeHHBIN pe3y/IbTaT WILIIOCTPUPYIOT CJEIYIONINE TaOJIUIIbI, TOKa3bIBa-
IOIIe TIPOTIECC MBMEHEHUsI BEJIUYWH N, ¢ U S BO BpeMs pabOThI 3aJIaHHOTO
aJITOPUTMa TP HAYAJIbHBIX 3HAYEHNAX N, paBHBIX 425 m 67425.

[ Olar Ne| 0 [ 1 [2]3] [Mar Ne| 0 [ 1 [ 2 |3]4]5]
n  [425[42]4]0 n | 67425[6742 674|676 0
t — [ 5]2]4 t — 5 | 2 [4]7]6

s 0 1012|6 s 0 0O | 2 |6 ]6]|12

Omeem. AJropuT™ mmevaTaer CyMMY YETHBIX UMD TCATUIHON 3AITICH 3a-
JAHHOTO YHUCJIA.

5. MoxHO permaTh 3Ty 3314y, UCIOJIb3yd TOJHKO JBOMYHYIO CUCTEMY CUUC-
JIEHWS, HO IIPOIEe MepeiTn K 0oJjiee MPUBBIYHON JTECATUIHON (hopMe 3aIucu
qucesI, HallTu OTBET U 3aTeM 3alliUcaThb €ro B JIBOUYHON CHUCTEME CUUCJICHULA.
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ITocyie mepexoia K JeCATUYIHON CUCTEMe CUUC/IEHUsI YPaBHEHUS IIPUMYT BU/I:
2 =522 +7r—a=0 u 22—8x+b=0.

Bajtaga onpejeeHnsd 3HaYeHuil a u b, IpU KOTOPBIX MOXKHO HaiTH Takue
JBa KOPH{ IEepPBOro ypaBHEHUA, KOTOPbIE OKaXKyTCA TaKzKe U KOPHAMU BTOPO-
ro, gaBJdeTcd CTaHJapPTHOM MaTeMaTHU4eCKO! 3a/ia4yeil Ha ypaBHEHUd C Iapa-
MeTpamu. Mbl n310KuM €€ pernrerue 6e3 1moJIpoOHBIX KOMMEHTAPHUEB.

Obo3HaunB 00IIHEe KOPHU yPaBHEHUI depe3 X1 U Tg, MOKHO IIPEJICTABUTD
UX JIEBble YaCTU B CJICIYIOIIEM BH/IE:

2} — b5+ Tr —a= (v —x)(v — 1) (z —23) 1
3 —8r+ b= (v —x) (v — 32) (7 — 14),

rje T3 U T4, — HEKOTOpble Yncja. BblamTas Tenepb W3 BTOPOTO YpPaBHEHUS
1epBoe, MoJaydaeM

522 — 15z + (a +b) = (x — 21)(z — 22) (23 — 14),

a+b
OTKy/Ia CJIeJIyeT, 9To T3 — T4 = d 1 (x — x1)(x — 23) = 2% — 3z + :

[ToscTaBuM Oy Y€HHOE BBIPAYKEHNE JJIsT Tpou3BeneHns (r — x1)(x — o) BO
BTOPOE M3 UCXOIHBIX yPaBHEHMUI:
a+b
o

[IpupaBuuBas k03O UITUEHTHI TPU OJIMHAKOBBIX CTEIICHAX X B ITPABOIl U JIEBOiT
JaCTAX 9TOTO TOXKJIECTBA, IPUXOTUM K CHCTEME

2 —8r+b=(2%2-3x+

(x — x4).

( 3+ 1y =0,
a+b
g 5 + 3%4 = —8,
a+b
— * Ty = b,
N 5)
13 KOTOPOIl Jilerko Haiitu, 4to 4 = —3, a = 2, b = 3. Ilocae npoBepku Haii-

JEHHOI'O pelIeHNd 3allliCbiBacM OTBET C HCIIOJIb30BaHUEM JIBOUYHON CUCTEMBbI
CYHUCJICHUH.

Omeem. Ilpu a =10 u b = 11.

6. ChavaJia coeUHUM OTPE3KOM KOHIIBI XOPJI, MOJIydas TeM CaMbIM Tpe-
YTOJBHUK, BIUCAHHBIA B JIAHHYIO OKPYXKHOCTH. JIerko mokasarhb, UTO JIIMHA
oTpe3ka paBHa 10 cM, TaK KaK OH COEJIMHSET CEPEJIUHbI XOP/ U, CJIe/I0BaTE b
HO, ABJIACTCH CpeIHel JIUHUEH TPeyroJbHuKA.

[To uzBecTHOit hopmyiie )

abc

=715
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rjie a, b u ¢ — JJIMHBI CTOPOH TPEYTOJIbHHUKA, & S — €ro IO b, BRITUCTIAM
pajnyc 3ajaHHOl OKpY:KHOCTH (B canTuMerpax). Croponst 9, 10 u 17 M Ham
M3BECTHBI, & ILJIONIa b HaxouTesd 1o (popmylte ['epona:

S=plp—a)p—b)(p—o).
Borancosiem p = (94 10 4 17)/2 = 18 u onpeessiem
S=118-9-8-1=+v9-9-16=9-4 = 36.

Taxum obpazom,

P 9-10-17 85
- 4-9-4 8

ITo ycioBuio 3aja9u, KOJIUIECTBO IIHKCEJI0B, HEOOXOMUMBIX JJIsi M300pazKe-

HUA OTPE3Ka, IIPAMO IIPOIOPINOHAJILHO €r0 JJINHE, TPUIEM KOIPMUITUEHT IIPO-

IIOPIIMOHAJILHOCTH PaBeH ThICsde, TaK KaK Xopja JJIUHbL 9 cM oKasaJjiach CO-

crapyieaHoit n3 9000 mukcenon. CremoBaTeIbHO, s H300parKeHUsT PaJInyca,

1oTpedyeTcs

88_5 - 1000 = 10625 nimkceJios.

Omeem. g nzobpazkenus pajmyca rnorpedbyercs 10625 mukceaos.

7. BAPUAHT JJId CAMOCTOSATEJ/IBHOI'O PEILIEHUS

1. BreickaseBarusgs A, B u C UCTHHHBI JIjI TOYEK N300ParKEHHBIX Ha PU-
CYHKE MPAMOYTOJIbHUKA, TPEYTOJbHUKA U KPyTra COOTBETCTBEHHO. BriOepure
u3 IPUBEIEHHBIX HUKe BbicKasbiBauuit D, E, ', G u H To, KOTOpOe Oyer
HNCTUHHBIM TOJIBKO JIJIsT 3aKPallleHHo ob1acTu. Kaxk 10e n3 BhICKa3bIBAHUI 3a-
IIICAHO B JIByX SKBUBAJICHTHBIX (POPMaX, UCIIOIb3YEMbIX B ITPOTPAMMUPOBAHIT
1 MaTeMaTUIeCKOH JIOTUKE COOTBETCTBEHHO.

D= (B && A) && IC = (B A A) A =C; /fh“v/

E=B&& C&&IA=(BAC)A-A;
F=A&& B&& C=AANBAC;

G=A&&!B&& C=AN-BAC;
H=(A|C)&&!C=(AVC)A-C.

4
2. Kakwne hopMysibl OKaxKyTCs B sqaeii-
kax C3 u B4 smekTponHO#l TabIUIIbI, A B C
dbparmMeHT KOTOpOi M3006parkéH Ha pu- 1 |10 12 ] 18
CYHKe, TI0CJIe KOTIMPOBAHUsI B HUX (HOP- 2 |5 10] 3
MyJibl u3 saefiku B3, u kakoBbl OyayT 3 | 2| =A%$1+93$B2
pe3yIbTaThl BBIYUCIEHUsI 110 HUM? 4
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3. VKaxkure m 000CHyiTe UCTUHHOCTDH MJIM JIOXKHOCTH KarKJO0TO U3 IpPUBe-

JIEHHBIX HUKe BBICKA3bIBAHUIA.

1) 1024 6ura + 8 xkumobaiiT 4+ 4 kmrobura > 70 KHUIOOHT.

2) 1046 + 105 > 11000s.

3) Yucyo 3,14 gBisieTcst HPPAIUOHATBHBIM.

4) Ecnu rpacduk byskmun y = f'(x) npu x € (a,b) pacnosioxken BbIllle OCH
Ox, To u rpaduk byuknun y = f(zr) upu 3TUX T pacrnoyioker Boie ocu O.
5) I'pacburn bysrIHil Yy = e!/* u y = 2 mepeceKaoTCs B JABYX TOUYKAX.

4. Kakos 0yeT pe3yabrar paboThl CIeIYIOIIEro aJropUTMa JIJist TPOU3BOIh-
HOT'O BBEJIEHHOTO C KJIABUATYPbHI HATYPAIbHOTO uncia n? Ajropurm mpeacras-
JIEH B JIBYX 9KBUBAJIEHTHBIX (pOpMax: Ha s3bIKe IporpammupoBanust Ruby u
Ha IICEBJIOKO/IE.

IIpumenanue. J1jist HATYpaJbHBIX dnces a (geimumoe) u b (meauTesb) ore-
parum a/b u a%b MO3BOJIAIOT HANTU COOTBETCTBEHHO YACTHOE U OCTATOK. TaK,
Hanpumep, 5/3=1, a 5%,3=2.

fI3pik Ruby: [IceBmoxkon:
n = gets.to_1 BBECTH II€JI0€ N
m=20 m mpucsouThb 0
while n > O IIUKJI moka n > O
k = n%10 k mpucBouTs n%10
if k>m eciu k > m
m=Kk m IPUCBOUTHL Kk
end KOHEII_eCJiu
n /= 10 n momenuTh Ha 10
end KOHeIl_IIuKJIa
print m HamneyaTaThb m

5. Bce wucaa 6 caedyrowed 3adave 3anucamv, 6 080UNHOT CUCTNEME CHUC-
AEHUA, C NOMOUBIO KOMopotl mpebyemcsa 3anucams u omeem. Haitimure Bce
3Ha4YeHUs apaMeTpa a, IPU KOTOPbIX CUCTeMa HEPABEHCTB

2 +10z+a < O,
219 —100x — 110a < 0
UMEeT €JIMHCTBEHHOE PEIeHNUE.

6. B BekTOpHOM TpaduIecKOM peJaKTope MOCTPOEHO M300parKeHue HEKO-
TOPOTO yIJla W BIMUCAHHOUW B HETO OKPYXKHOCTH pajumyca b cM. /amHa Xopmisl,
COeTMHAIONIEN TOUYKN KacaHusd, paBHa 8 cM. K OKPYKHOCTHU ITPOBEJIN JIBE Ka-
caTeJIbHBIC, MMapaJiieJIbHble XOp/ie, U COXPAHWUIN IOJIYUYUBIINICA PUCYHOK B
BHJIe pacCTPOBOro m3obparkennsd. Haiiiure KoJIMIecTBO MMUKCETIOB, COCTABIIAIO-
MUX KayKJIYI0 U3 CTOPOH IOJIyYMBINEHCS TpaNeluu, eCcanu JIJId U300parKeHus
oTpe3Ka JUIMHBI x cM Tpebdyerca 100x nmukcesos.



CBobojiHOe tiporpammMuoe obecrnieyenue (CIIO)

CrouMoCTh MPOIPHUETAPHOTO (KOMMEPUYECKOTO) IIPOIrPAMMHOIO obecriede-
HUsI, IIPEBPAIIAIOIIETO «KOMITBIOTEPHOE KeJI€30» B COBPEMEHHBIH KOMITBIOTED,
B JIECSITKH pa3 OOJIbIIE CTOMMOCTH CaMoro «xkesesay, a CIIO, mosmyaurs KoTO-
poe MOXKHO MPAKTHIECKH OECILIATHO, JaCTO MPEBOCXOIUT 0 BCEM XapaKTepu-
CTUKaM IIPOIPHETAPHBIX KOHKYPEHTOB.

Bpayszep Mozilla, oducusrit maker OpenOffice, cucrema KoMIIbIOTEPHO aJI-
rebper Maxima, rpacdudeckuii pegakrop Gimp u apyrue cBOOOHBIE TTPOTPAM-
MBI, JIOIIOJTHEHHBIE YIeOHO-METOINIECKUMI MaTeprajaMu, HeOOXOIMMBbI s
n3yuenns OazoBoro kypca umudopmaruku. Kommaxr-gnck FSF-Windows c
TaKUM HaOOPOM IIPOIPAMM MOXKHO ITOPEKOMEHJI0BATh TEM, KTO <«KHUBET» B
Windows, HO Xo4eT uMeTh JIoMa TO ke 0a30Boe MporpaMmHoe obeclieueHue,
YTO ¥ B YHUBEPCUTETCKUX KOMIIBIOTEPHBIX KJIACCAX.

Hexkoropnie npusepxkentisl Windows MoryT 3aXoTeTh BOCIOIB30BATHCH JPY-
ruM KoMmakT-auckoM — VMware ASPLinux, cogepzKalmmm SMyJIsiTop «IOYTH
HacTosIero Linuxy, ycTaHOBUTH KOTOPBIH JIETKO CMOXKET KaxKIblil. B aTowm
caydae 6e3 3aMeHbI OTIePAIMOHHOM CUCTEMbBI OHH TOJIyYaT PEAJbHYI0 BO3MOK-
HOCTb IIO3HAKOMUTBHCsI ¢O MHOTHMU jiocTonHcTBaMmu Mupa CIIO u onennTh J1€1-
KOCTh U YJIOOCTBO pabOThI B MHTEIPUPOBAHHON I'padudeckoii cpeie «I'Hom».

BoJtee onbITHBIM TOJIB30BATE/ISIM COBETYeM OOpaTUTh BHUMAaHME Ha 10pabo-
tauubiit B MI'IY muctpudyrus MSIU ASPLinux, yctanoBka KOTOPOro Ha J10-
MaIlTHAN KOMITBIOTED BO3MOYKHa 0e3 yrajennsa mMmeiomeiicsas Bepcun Windows.
OcHOBHOE OT/IMYNE HAIEro JUCTPUOYTHUBA OT Psija APYTUX — HAIEJIEHHOCTD
Ha y4IeOHBII TIPOIIECC.

I'me monyuynts CIIO niau nmpmobpecTtu KOMITbIOTED C HUM?

YIOMSAHYTBIE BBIIE KOMILJIEKTHI ITPOIPAMMHOIO OOecTiedeHnsT pa3MelleHbl
Ha ftp-caiite (ftp://ftp.msiu.ru/education) HaIEro yHUBEPCUTETA U MO-
I'yT OBITH «BBIKAYEHBI» 110 CETH.

Kymure CD ¢ stuMu KoMIieKTaMyu ITPOTPaAMMHOIO 00eCieYeHnsT MOYKHO Y
napraépa MI'IY — xkommnanum «KopriopaTuBable KOMITBIOTEPHBIE PEIICHUS >
(http://www.ccd.ru). Bmecre ¢ quckamu Bol mosrydnre TakKe U HEKOTOPBIE
nevaTHble MaTEPUAJIBI, TIO/ITOTOBIEHHbIe U n3manabie B MI'ITY.

CoTpy/THUKM 9TOI KOMITAHUHM TOTOBBI ITOMOYb YCTAHOBUTDH OIEPAIMOHHYIO
cuctemy Linux ma Bam gomamamit KOMIbIOTEp 1 OKa3aTh JIIOOble KOHCYIbTa-
ITIOHHBIE YCIYTH IO UCIIOJIH30BAHUIO CBOOOTHOTO IMIPOTrPAMMHOTO O0ECIIeIeHT.
[Ipu rmokyIKe HOBOIO KOMIBIOTEPa B 3aKa3aHHOM KJIMEHTOM BapUaHTE CTYJICH-
TaM ¥ ydammMcest noamednbx mkoa MITTTY npepocrapisiercss cKuaka.

Anpec kommanun «KopropaTuBHble KOMIIBIOTEPHBIE pelleHusds: yii. Beso-

zaBojickas, 1. 4, opuc 102; Tenedonnr: 275-24-31, 275-67-01.



