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BBepeHue

Hucunmmna «Teopernueckue OCHOBBI MH(GOPMATUKM» BBOAMT OYyAYIIMX YUUTEISMH HH-
dbopMaTUKM B COBpPEMEHHBIE IPOOJIEMBbl TEOPETHUECKOW MH(OPMATHKH, COCTABISAIOLIME SJIPO
mkoJbHOro kypca «Mudopmatrka u UKT». OCHOBHOMW aKIIEHT B AUCHUIUIMHE JENAeTCsS Ha METO-
J0JIOTMYECKHE aCIEeKThl U MaTeMaTU4eCKUi anmnapaTr MH(QOPMaTHKH, COCTABIISIOIINE SAPO LIHUPOKO-
IO CIEKTpa HAyYHO-TEXHUYECKUX U COLMAIBHO-IKOHOMHYECKUX HH(OPMAIMOHHBIX TEXHOJOTHMH,
KOTOPbIE pEaIbHO HCHOJb3YIOTCS COBPEMEHHBIM MHPOBBIM MPO(ECCHOHANBHBIM COOOLIECTBOM B
TEOPETHUUYECKUX UCCIEAOBAHUAX U MIPAKTUYECKOMN IEATEIBHOCTH.

[enbto n3ydeHus TUCHUILIUHBI «TeopeTudeckre OCHOBBI MHPOPMATHKN SIBIISIETCS OBJIazie-
HUE CTYJICHTAMH MMOHSTUIHHO-TEPMHHOJIOTHYECKON 0a301 COBpEMEHHOU TeopeTndeckoil nadopma-
TUKH, TEOPUSIMH U METOJaMHU HCClieIoBaHUs (GOpMaTM30BaHHBIX MaTeMaTHUECKUX, UHPOpMAIMOH-
HO-JIOTMYECKHX U JIOTMKO-CEMaHTHYECKUX MOJENEH, CTPYKTYp M IPOIIECCOB MpeACTaBiIeHus, coopa
1 00paboTKH nH(MOPMAITUH.

B pe3ynbrare ocBOE€HUS AUCHUIIIIMHBI 00 yYaIOLIUIICS TOJIKEH:

3HaTh: 00LIMEe NMPOOIEMBl U 331a4l TEOPETUUECKON MH(POPMATUKH, OCHOBHbIE IIPUHIIUIIBI U
3Tanbl WHPOPMALMOHHBIX MPOLIECCOB, HANOOJIEE MUPOKO MCIOIb3yeMble KIacChl MHPOPMALNOH-
HBIX MOJIEJIeH; OCHOBHbIE MAaTEMaTHUECKUE METO/IbI ITOJIyYEHHsI, XpaHEHUs, 00pabOTKH, epelaun u
HCII0JIb30BaHUs NH(OpMaLIUN;

yMeTh: MPUMEHITh MaTeMaTHYeCKU ammapar aHaliu3a U CUHTe3a MHPOPMAIIMOHHBIX CH-
CTEM;

BJa/IeTh (MMETh MPAKTHYECKHIl ONBIT). COBPEMEHHBIMHU (HOPMATM30BAHHBIMH MaTeMaTH-
YECKUMH, WH(POPMAITUOHHO-JIOTUYECKUMU U JIOTHKO-CEMAaHTUYCCKHMH MOJCIISIMA W METOJIaMU
MpeACTaBICHUs, cOopa 1 00pabOTKH HHPOPMALIHH.

[Ipennaraemple METOJUYECKHE yKa3aHUS aJlpeCOBaHbI CTyJEHTaM OYHON W 3a04HOU (opM
o0y4eHus, o0yJaromuxcs o HampasieHuto noarotoBku 44.03.05 Ieparornueckoe oOpa3oBaHue
(c AByMs npoduiIsiIMH IOATOTOBKH), HaNpaBiIeHHOCTh (Mpoduis) noarotoBku «Maremaruka u Uu-
dopmartuka», «Mupopmaruka u dusuka», «Texnonorusa u Mupopmarukay, «HaganbHoe oOpa3o-
BaHue u MnpopmaTukar.

HCJ'IB HaCTOAIHUX MCTOOANMYCCKUX y1(a3aHPII>i — AaTb CTYJACHTaM BO3MOXKHOCTb YFJ'IY6I/ITL " 3a-
KpCHIUTH MOJTYUCHHBIC HA JICKIUAX U MMPAKTUYCCKUX 3aHATUAX 3HAHHUA U YMCHHA, a TAKXKE HpI/IO6p€-
CTU OIBIT NPUMCHCHUA DTHUX 3HaHUM Ha MPAaKTUKEC MPU CaMOCTOATCIBHOM PCHICHUHN PA3JIMYHBIX
IMPAKTUYCCKUX 3aaa4.

MeToauueckue ykazaHusl COAEpkKaT KpaTKUM TEOPETUUECKUN MaTepHuall, IPUMEPHI 3alaHnui
¢ oOpasnamu ux pemenus (Tumooit BapuanT Homep 0), 10 BapnaHTOB 3aaHUil KaXT0H KOHTPOIIb-
HOM paboThl, KPUTEPUU OLIEHUBAHMS, a TAK)KE CIIUCOK JIUTEPATyphl, PEKOMEH/I0BAaHHOM /17151 OJIrO-
TOBKH K BBIITOJTHEHHUIO KOHTPOJIBHBIX PadoT.

B xoHTpOIBHBIE pabOTHl BKIFOYEHBI 33/1a4d W3 OTKpBITOro Oanka 3amanuii OI'D u EI'D mo
uHpOpMaTHKe, MEpeYeHb 33a/7a4 MOCTOSHHO OOHOBJISETCS C YYETOM €KEroJHbIX H3MEHEHUH,
BHOcuMBbIX OUIIN B kogudukarop u cnemmdukanuu OI'D u EI'D no undopmaruxe u UKT.



O6wme TpeboBaHNA K BbIMNOSTHEHNIO KOHTPOJSIbHbIX pabdoT

MeToauka BbINONHeHUs1 1 0POPMIEHNA KOHTPONbHbIX paboT

K BbINONHEHNIO KaX10M KOHTPOJIbHON pabOThl ClIeAyeT MPUCTYIATh TOJIBKO MOCIIE U3YUEHUS
COOTBETCTBYIOILEr0 MaTepHalla Kypca 0 CIMCKY PEKOMEHIOBAHHON OCHOBHOM U JIONIOJIHUTENBHON
y4eOHOI TuTeparypsl U pa3dopa pemeHus 3a/1a4, yKa3aHHbIX B THIIOBOM BapuaHTte (Homep 0).

[Ipy BBIMOJIHEHUH KOHTPOJBHBIX PabOT HEOOXOJUMO MPUICPKUBATHCS YKA3aHHBIX HUKE
npaBwiI. PaboThl, BEITIOTHEHHBIC 0€3 COOIOICHUS TUX MPABUI, HE 3aYUTHIBAIOTCS M BO3BPAIIAIOT-
Csl CTYACHTY JJIsl IepepabOTKU.

Kaxayro paboTy cieayeT BBIOIHATh B 3JICKTPOHHOM BUJE B OTAeNbHOM (aiine. Ha Tutyib-
HOM JucTe (cM. [IpunoxeHue) AOKHBI ObITh YKa3aHbl (aMIIIMA U MHHUIMAJBI CTYJEHTOB, HOMEp
KOHTPOJIBHON pabOThl U HOMEP BBHIMOJIHECHHOTO BapuaHTa. HoMep BBIMOTHSAEMOro BapraHTa Ha3Ha-
YaeTCs IPErno1aBaATEIIEM.

B paboty n0mKHBI OBITH BKIIOYEHBI BCE 33/1a4M, YKa3aHHbIE B 33JIaHUU, CTPOIO I10 MOJIOKEH-
HOMY BapHaHTy KOHTPOJIbHOW paboThl. 3ajaHus, COJEpKallie He BCE 3aJaud, a TAaKXKe 3a/laud He
CBOET0 BAPUAHTA, HE 3a4UTHIBAIOTCS. Pemenus 3a1ad HaJo pacnoyaraTs B MOPSAAKE BO3PACTAHUS UX
HOMEPOB, YKa3aHHBIX B 3aJlaHUM, COXpaHssd HOMepa 3ajad. [lepen pemeHueM Kaxaod 3aaadu
HAJ0 TIOJIHOCTBIO BBIHCAaTh €€ YCIOoBHE. B TOM ciydae, eciau HECKOJBKO 3aJad UMEIoT 00-
11y (OpMyIUPOBKY, CIEIYET, IEPENUChIBas YCIOBUE 3a/1aul, 3aMEHUTh OOIIME JaHHbIE KOHKPET-
HBIMM, B3SITBIMH M3 COOTBETCTBYIOIIErO HOMepa. PemieHus 3agau cieayeT usnaraTh MOAPOOHO,
OOBSICHAS U MOTHBHPYS BCE€ JEHUCTBMS [0 XOJy PELICHHUs, BCTAaBIAA GOpMYJIbl U Aesas HeoOXOoau-
Mble yepTexu. [Ipu HeoOxoaumMocTH clieyeT ejaaTh COOTBETCTBYIOIIME CChIJIKA Ha BOIIPOCHI TEO-
pHH C yKazaHueM (OpMYIl, TEOPEM, BBIBOJIOB, KOTOPbIE UCIOIb3YIOTCS IPH PEIICHUH JaHHOU 3aj1a-
yn. Bee BeIYMCIIeHUs (B TOM YHCIIE U BCIIOMOTATebHbIE) HEOOXOAMMO JIENIaTh MOJIHOCTHIO.

Ilocne MMOJIYYCHUA HpOpCHCH?.HpOBB.HHOfI pa60TLI, KakK HC Sa‘lTCHHOI\/'I, TaK U 3a‘lTeHHOﬁ, CTy-
ACHT OOJDKCH HCIIPAaBHUTH BCEC OTMCYCHHBLIC PCHCH3CHTOM OIUOKU U HEAO0YCThI U BBIIIOJIHUTH BCC
PEKOMCHAAINHN PCUCH3CHTA. Eciu PCOCH3CHT MNpCJrara€T BHECTU B PCIICHUA 3a/1a4 UCIIPABIICHUSA
WM JOMOJIHCHUSA W MPUCIIATh UX IJIA HOBTOpHOfI IMPOBEPKH, TO ITO CIACAYCT CACIATh B KOpOTKI/Iﬁ
CpOK. B CJIy4dac HE3a4YeTa pa6OTBI " OTCYTCTBUS MPAMOTO YKazaHUd pCUCH3CHTA O TOM, UTO CTYACHT
MOKECT OTPaHUYHUTHCA MPEACTABICHHUEM HCIIPABJICHHBIX pemeHHﬁ OTACIBHBIX 3aaad, BCA pa60Ta
JOJI2KHa OBITh BBINOJIHEHA 3aHOBO. HpI/I OTIIpaBKE KOHTpOJ’ILHOfI pa6OTH Ha MMOBTOPHOC PCLCH3UPO-
BaHHE K HEM JOJIXKHa OBITh MMPUITOKCHA ICPBOHAYAIIBHO BBIITOJIHCHHAA pa60Ta H PpCUCH3UA Ha
Hee. BHOCUTh HCITPABJICHUA B CaM TCKCT pa60TBI MOCJIC €€ PCLUCH3UPOBAHUA 3aIIPCIIACTCA.

KonTponbHble pabOTHl JTOIKHBI BBITOTHATHCS CaMOCTOATENbHO. Eciu Oyner ycraHoBIEHO,
YTO Ta WIM WHasl KOHTPOJIbHAs paboTa BBHIIOJHEHA HECAMOCTOSITEIbHO, TO OHA HE OyAeT 3ayTeHa,
Ja’ke €CII B 9TOM paboTe Bce 3a1a4M pemieHbl BEPHO.



KpuTepun oueHMBaHUA KOHTPOJIbHbIX paboT

[IpencTaBneHHbIC B HACTOSIINX METOJMUYECKUX YKa3aHUAX KOHTPOJIBHBIE PA0OTHI ColepKat
no 4 o 7 3amaHuii A BRINONMHEHUs (3ana4). Kaxknoe 3aganue (3aga4a) KOHTPOJIBHONW PabOTHI
OLICHUBAETCS MO 5-0aJUTbHOM IIKaIe B COOTBETCTBHHU CO CIIETYIOIINMHI KPUTEPUIMHU:

Kpurepun IlepBUYHBIN OrMmerka IIpumeyanue
0aJLI
Pemenue 3agaun BepHoe. Mcnonp30Ban 5 OTJINYHO MakcumaibHOE
panMoHaNbHBIN MyTh peueHus. JJonyckaercs 3Ha4YCHHE
Hanuuue 1-2 HemoyeToB *.
Pewenue 3amaun BepHOE, OJHAKO, UCIIOJIB30BAH 4 XOpOIIO

HEpaUMOHAIBHBIN ITyTh pemeHus. Jlomyckaercs
Hayinyue 1-2 Hepo4eToB.

nim
Xon peleHus 3aja4ui U OTBET BEPHBIN, HO
JOMYIIEHO HECKOJIBKO HETpyObIX OMIHOOK™™ 1

HEJ0YETOB.
Xop pelieHus 3ajauy BEpHbIA, HO OblIa 3 YZIOBJIETBO- IToporosoe
JIOyILIeHa OJIHA UJIM JIBE OIINOKH, IPUBEIINE K PHUTEIBHO 3HAYEHUE
HENPAaBWIbHOMY OTBETY.

ITonmy4yeH HeBepHBIN OTBET, CBA3AHHBIN ¢ rpy0oil 2 HEYJIOBJIET-

oLIMOKOM, OTpaxaroliel HENOHUMAaHNE BOPUTEIIBHO

CTYIICHTOM HCIIOJIb3yEMOI'0 MaTeMaTHYECKOTO
anrmapara TeOpeTH4ecKoil HH)OPMaTHKH.

He nonyueH oTBeT ¥ NpUBEIEHO HENOJIHOE 1
peuieHue 3a1a4u, HO UCIIOJIb3YEMBI
MaTEeMaTUYECKUN anmnapar ¥ X0/ MPUBEACHHON
YaCTU PELIECHUS BEPHEL

PemieHue 3a1a4u 0TCyTCTBYET. 0

* Tlox HemouYeTaMU MOHUMAIOTCS: HErpyObie apudMeTHuecKkue OUTHOKU; OTCYTCTBUE MOSICHEHHHA K BBOIUMBIM
0003HaUCHHUSM, HCIONB3yeMbIM (hOpMysaM M 3aKOHaM; OTCYTCTBHE OOOCHOBAHHMU MPUMEHHMOCTH HCIOJIb3yEeMbIX
3aKOHOB, U T.[.

** Tlog HerpyOBIMH OIIMOKaMH TOHUMAIOTCS: HETpyOble apupMeTHYECKIE OIIMOKH; HEBEpHBIC Pa3MEPHOCTH
UCIIONB3YEMbIX BEJIMYMH; OTCYTCTBHE OTBETa B OOLIEM BUJC (peLICHHE 3a/aud Cpa3y C HCIOJb30BAHHEM 3aJIaHHBIX
YHCIIOBBIX 3HAYCHUIl BEJMYMH); NPU MOJYYEHHOM OTBeTe B OOIIEM BHAE OTCYTCTBHE YHCIOBOTO OTBeTa (ECIH B
YCJIOBHH 33JIaHbl YHCJIOBBIC 3HAUCHUSI); OTCYTCTBHE 3aIIUCH HCIIOJIb3YEMOr0 3aKOHA B 00LIEeM BUjie (eciu 3T TpedyeTcs
NPH PELICHUH) U T.]I.

OTtnenpHOE 3a/1aHE KOHTPOJBHON PaOOTHl CUHMTAETCS BBHIMOJIHEHHBIM, €ClTU HAOpaHO MOpPO-
rOBOE€ 3HAUYECHHE MEPBUYHBIX OAIJIOB, T.€. 32 €€ PEIICHHE 3aauu Moay4yeHo 3, 4 unu 5 0aioB.

B cooTBeTcTBHM ¢ OaMIbHO-PEHTHUHIOBOM CHCTEMOM OIleHUBAHUS MO AUCHUIIINHE «TeopeTu-
YeCKUEe OCHOBBI MH(DOPMATHKHY, 32 KAKIAYIO KOHTPOJIBHYIO pa0OTy CTYJIEHT MOXET TOTYIUTh J0 3
OayutoB 110 100-0aIpHOM HIKAJIE;

0 6amnoB (BeimoaeHo 0 - 50% 3amanmuii);

1 6amn (BeimostHEHO 51 - 65% 3ananuii);
2 Oamna (BBITOTHEHO 66 - 85% 3ananuii);

3 Gayuta (BemostHeHO 86 - 100% 3amaHuid);

bannbl, HaOpaHHBIE 32 KOHTPOJIbHBIE PAOOTHI, YUUTHIBAIOTCS B OLIEHKE TEKyIlleH yueOHO ae-
ATEJIBHOCTHU CTYJIEHTA B TEUEHUE CEMECTPA.




KoHTponbHbIe paboThl

KoHTponbHasa paboTta 1. UHopmaTuka Kak Hayka. Teopusa nHcgpopmaumm

KpaTRne TCOPETHYCCKUE CBCACHUA

[Tonatne MHGOPMATUKH OXBATHIBACT 00JIACTH, CBSA3aHHBIC C Pa3pabOTKOM, co3qaHUEeM, HC-
MI0JIb30BaHUEM M MaTepUalbHO-TEXHUYECKUM OOCIIy)KHBaHUEM CUCTEM 00pabOTKH HH(pOpMAaIMH,
BKJIIOYAsi MaIlIMHBI, 000pYAOBaHUE, MaTEeMaTHYECKOe oOecrieueHre, OpraHu3alioOHHbIE acTIeKThI, a
TaKXKe KOMILJIEKC IPOMBIIIICHHOI0, KOMMEPYECKOT0, aIMUHIUCTPATUBHOIO M COLUAILHOTO BO3JEH-
CTBHHL.

HNudopmaTuka — pyHnaMeHTaIbHAs €CTECTBEHHAs HayKa, U3ydarolas ooOle cCBONCTBAa UH-
(dhopMaluu, mpoIecChl, METOIBI U CpeAcTBa ee 00paboTku (cOop, XpaHeHue, mpeoOpa3zoBaHUe, Ie-
pemenienue, Boiava) (A.IL.Epmos, b.H.HaymoB).

Teopernueckas unpopmaruka (brainware, "Mo3rosoe" odecrieueHne) — U3y4aeT TEOPETU-
yeckue npooaeMbl UHOOPMAIIMOHHBIX CPELl.

IIpakTnyeckas, npukiaagHas nHgopmaTuka (software, "rudbkxoe", nporpammHoe obecrne-
YEeHHE) — U3Yy4aeT MpaKTHUecKue npooieMbl HHPOPMALIMOHHBIX CPE.

Texunueckass mupopmaruka (hardware, "Tspkenoe", anmapaTHoe oOecriedeHne) — U3ydaeT
TEeXHUYeCKHEe Mpo0aeMbl HH(HOPMAIIMOHHBIX CPE.

Teopust uHpopmanun (MaTeMaTHUYeCKasi TEOPUS CBSA3M) - pa3Jiel MPUKIAJIHON MaTeMaTH-
KU, OIpEeIIAIONNi MOHATHE HH(pOpMALMY, €€ CBOWCTBA M YCTAHABJIMBAIOLIUI MpeleIbHbIE COOT-
HOIICHUS ISl CUCTEM TIepelaun JaHHBIX.

HNudopmanus (ot nar. informatio - ocBemomiieHre, pa3bsiCHEHHE, H3JIOKEHHE, OT
nar. informare - nmpugaBathk Gopmy) — 3T0:
® B IIUPOKOM CMbICIIE a0CTPAaKTHOE MOHATUE, UMEIOIIEEe MHOXKECTBO 3HAUCHH, B 3aBUCHMOCTH OT

KOHTEKCTa;
® B Yy3KOM CMBICJE 3TOr0 CJOBa - CBEAECHMs (COOOIIEHUs, JAaHHBIE) HE3aBUCUMO OT (OPMBI HUX
MIPEICTaBIICHHUS.
BeposATHOCTHBIN MOAX0 K H3MEPEHHIO KOoIHYecTBa HH(popManuu

NudopmanuoHHasi JHTPONHUS - Mepa XaOTHIYHOCTH MH(POPMAIINH, HEOTIPEIEIEHHOCTD IMOSIB-
JIEHUs KaKoro-Jinbo cMMBOJIA MepBUYHOro andasura. [Ipu oTcyTcTBUM MH(OPMAIIMOHHBIX MOTEPh
YHCIICHHO paBHA KOJIMYECTBY HH(OPMAIH HAa CHMBOJI TIEPEIaBaeMOT0 COOOIICHHS.

JHTPONMSA - 3TO KOJMUECTBO HH(OPMAIMU, TPUXOSIIEICS Ha OJJTHO JIeMEHTapHOoe coodIie-
HUE UCTOYHHKA, BEIPAOaTHIBAIONIETO CTATUCTHYECKH HE3aBUCHMBIE COOOIIICHHSI.

WNudopmanroHHas JBOWYHAs SHTPOIUS, IPU OTCYTCTBUU WH(OPMAIIMOHHBIX [TOTEPb, PACCUH-
ThIBaeTcs no ¢popmyne Xapriau. Gopmyna Xaptiu - norapupmudeckas Mmepa HHPopMaIuu, KOTo-
past onpezesseT KoIU4ecTBO MH(opMaIy, coaepxalieecs B COOOLICHUH.

Jlist cirydast onpeiesieHus KOJIM4ecTBa MH(POPMAIIUH 1 B OJJHOM CUMBOJIE alihaBUTa MOIITHOCTH
N, popmy.iia XapTiu NpUHUMAET BUJ:

i =log 2n,
rae N - MOIIHOCTh a(aBuUTa, | - KOIMYECTBO HHPOPMALIH B KaXKIOM CHMBOJIC COOOIICHUSL.

COOTBETCTBEHHO, MOIIHOCTH andapura paBHa: N =2,

U3 dpopmynsl XapTiu cieayer, 4to aagaBuT, COASpKALIUA TOIbKO 1 CUMBOJI, HE MOXKET OBITH
UCIIOJIb30BaH JiIst epenaun nadopmanuu: i =log, 1=0.

Jist He3aBUCUMBIX CITY4alHBIX COOBITHI X ¢ N BO3MOXKHBIMU COCTOSIHUSIMH, pacipeaeaeHHbIX
¢ BepositHocTsimu P (1 =1,...,n}, dopmyna Xaptiu nepexoaut B popmyny Illennona:

H=-> p-log,p;,

i=1
rae H - Ccpeansist sHTpONHs COOOIIEeHus, N- MOIIIHOCTh andaBuTa, Pj —BEPOSITHOCTD TOSABJICHHUS I-TO
cuMBoIa andaBuTa B COOOIICHHUH.



YacTHas SHTPONHS, XapaKTepU3yIoIast COCTOsIHUE 1, paBHa l0g, L .
1

Ecnu B andasute M cCUMBOJIOB, TO KOJIMYECTBO BCEX BO3MOXKHBIX «CJIOBY» (COOOIIEHUH) IITH-

Hoit N paBHo Q =M.
O0BbeMHBIH MOAX0/A K M3MEPEHUI0 KOJIMYecTBA MHpOpMAaLUH

OcHoBHas equHMIIA U3MepeHus nHopMaru — 1 OuT.

[Tpou3BoIHBIC €AMHUIIBI U3MEPCHHSI HH(POpPMAIIHH:
1 Gaiit = 8 Gur = 2° Gur.
1 K6aiir = 1024 6aiit = 2'° Gaiir = 2" Gur.
1 M6aiit = 1024 K6aiir = 2*° Gaiir = 2°° 6ur.
1 T6aiit =1024 M6aiit = 2%° Gaiit = 2* Gur.
1 T6aitr = 1024 T6aiir = 2*° Gaiit = = 2** 6ur.
1 [6aiir = 1024 T6aiit = 2°° Gaiir = 2°° Gur.

CxopocTtb nepeaayu uHpopmauuu

Ilepenaua undopmanuu - GU3NYECKUN MPOIECC, TTOCPEICTBOM KOTOPOTO OCYIIECTBISAETCS

nepemMereHre nHPOpMaIMK B IPOCTPAHCTBE.
JlaHHBIH TIpoIIecC XapaKTepU3yeTCsl HATHIUEM CIICTYIOIIMX KOMIIOHCHTOB:
WCTOYHUK MH(POPMAIIHH;
npuéMHUK HH)OpMaIuu;
HOCHUTEJIb UHPOPMALINH;
cpena nepeayu.
NudopManuoHHBIH KaHAJI - 3TO COBOKYITHOCTh YCTPOWCTB, TPEJAMETOB WJIH OOBEKTOB,

MpeTHA3HAYEHHBIX JIJIS TIepeIadu HHPOPMAIUU OT UICTOYHHUKA K IPUEMHUKY.

O6beM nepenaHHoM 1Mo KaHay cBsi3u uHbopMaiuu | (B Outax) Beruucisercs mo gopmyse:

| = V*t,

rae V — mpomyckHas ciocoOHOCTh KaHama (B OuTax B CeKyHIy), a U — BpeMs mepenauu (B CEKyH-
nax).

Nupopmannonnsiii 00beM pacTpoBoro rpaguueckoro ¢aiina | (B Ourax) BbUHCISIETCS IO

bopmyre:
I = h*v*i,

rae h - ropu3oHTaNIBHOE pa3pelieHne (B MUKCENsIX), V - BEepTUKAIbHOE pa3penieHue (B MUKCENsX), |
— riyOuHa KoiupoBaHus (B OUTax).

MaxkcumanbHOe KOJIMYECTBO LIBETOB B MAJUTPE PacTpOBOro rpauueckoro m3oOpakeHus N
BeIUMCIIsieTcs o gpopmyine P. Xapru: _

n=2",
rae | — rimyOuHa KoAupoBaHus (B OUTax).

WNudopmannonsslii 06bem nugppooro ayauodaiina | (B Ourtax) Beraucisiercs mo popmye:
I=ch*i*f*t,
rae ¢h — konu4ecTBo ayMoKaHaoB (3BYKOBBIX JIOPOXKEK), | - pazpenienue (B ourax), f — gactora
JTUCKpeTHU3aluu (B repuax), t — IIuTenbHOCTh 3ByKO3aicH (BpeMsl 3ByUaHusl, B CEKyH/1ax).

Bapuant 0
3ananme 1. Paccka3, HaOpaHHBIN HAa KOMITBIOTEPE, CONEPKUT 2 CTPAaHUIIBI, HA KaXKJOU cTpa-
Huile 32 CTPOKH, B KakI0u cTpoke 64 cumBona. Onpenenute nHGOpMaIMOHHBIN 00BEM pacckasa B
Koaiitax B omHO# n3 koaupoBok Unicode, B KOTOpoOil KaXkablil ciMBOJ KojupyeTcst 16 OuT.
Pewenue:
HaiiieM KOJIMYeCTBO CHMBOJIOB B pacckase: 2 - 32 - 64 =21 - 2° - 2°=2%,
OpauH cuMBOJ KOAMpyeTcs AByMs OaliTamu, 2 Gaiir cocrasmsror 1 KGaiir, o3ToMy UH(pOpMaIu-
OHHBIH 0GbeM craThi coctaBisier 2 - 22 - 20 Gaiir = 8 K6aiir.
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OtserT: 8.

3aganue 2. ®aiin pazmepom 64 KbailT mepempaéres uepe3 HEKOTOPOE COSTUHEHHE CO CKOPO-
cteto 1024 Out B cexynay. Onpenenute pazmep ¢aiina (B KO6aiiT), KOTOpbIi MOXKHO IepeaaTh 3a TO
e BpeMsl yepe3 JPYyroe COCTUHEHHE CO CKOPOCThIO 256 OUT B cekyHAy. B oTBeTe yKakuTe OIHO
yucio — pasmep ¢aiina B Koaiit. EquHuiiel uamMepeHus nicatb He HY)KHO.

Pewenue:

Omnpenenum BpeMsi Iiepeaun:
64 Ko6aii1/1024 6ut B cexynay = (64 - 1024 - 8 6ut)/(1024 Out B cekyHay) = 64 - 8 cexyH/.
Boeraucium pazmep daiina: 64 - 8 cexynp - 256 6ut B cekyHay = 64 - 256 6ait = 16 Koaiir.
OrBer: 16.

3apanne 3. Kakoit MuHMManbHbIi 006EM namstu (B KGaiiT) HyKHO 3ape3epBUPOBATh, YTOOBI
MOXHO OBLJIO COXpaHUTh JI000€ pacTpoBoe n3o0pakeHue pazmMepom 128x128 nmukcenel npu ycio-
BHUH, YTO B W300paXCHHHM MOTYT HCIOJB30BaThCS 256 pa3nuyHbIX 1BeTOB? B oTBere 3amummte
TOJIBKO 1€JI0€ YUCIIO0, €AUNHUILY U3MEPEHUS TUCATh HE HYXKHO.

Pewenue:

OpauH nuKcens KOAUpyeTcs 8 OMTaMH MaMsTH, TaKk Kak 28 = 256,
Beero 128 * 128 =27 - 2" = 2" mkceneii.
Torma o0beM nmaMsATH, 3aHUMAEMBIF H300paKEHUEM 21 % 8 = 217 gyt = 21 Gaiir = 2% K6aiit = 16
Ko6aiit.
OrBert: 16.

3ananme 4. [IpousBoauiach yeTblpexKaHalbHas (KBaJIpo) 3BYKO3AIUCh C YaCTOTOH JAUCKpe-
trzammu 24 k[ u 16-OutHeIM paspemnienneM. B pesymnbrare Obi1 momydeH aiin pazmepom 1800
MOaiiT, cxaTtue JaHHBIX HE IPOM3BOAMIOCH. OnpenenuTe NpuOIU3UTEIbHO, CKOJIBKO MUHYT MPO-
M3BOJMIIACH 3alIMCh. B KauecTBe oTBeTa yKakute Ojrpkaiiliiee K BpEMEHH 3allHCH 1I€JI0€ YUCIIO MU-
HYT.

Pewenue:

Tax xak yactora guckperusanuu 24 xl'n, To 3a ogHy cexynay 3anomunaerca 24000 3Haue-
HUW CHUTHAaJA.

I'my6una koaupoBanus 16 6ura, 1. e. 2 Gaiira.

T. k. 3anuCh YeTbIpéXKaHaIbHAsL, 00bEM MaMATH, HEOOXOAUMBIN JJI1 XpaHEHUs JaHHBIX OJI-
HOTO KaHaja, yMHOaeTcs Ha 4, ModToMy, Tak Kak morpedosanock 1800 Mobaiit, onuH KaHal 3aHU-
maet 450 M6aiit miu 450-2%° Gair.

UroObl HaWTH BpeMs, B T€YEHHE KOTOPOIrO IMPOBOAMIACH 3alMCh, HEOOXOAUMO pa3enuTh
HalJeHHbI HHPOPMAIIMOHHBIN 00beM Ha ITyOMHY KOAMPOBAHUS U HAa YaCTOTY AUCKPETU3ALINHN:
(450-2%%) / (24000-2) = 9830,4 ¢. = 163,84 mMuH.

Tewm cambIM, BpeMs 3anrcu npuMepHo paBHO 163,84 MunyTsl, uTo 011M3KO0 K 164 MUHYTaM.
OrseT: 164.

3aganme 5. Kaxaplil COTpYIHUK NMPEANPHUATHS MOIy4YaeT dJIEKTPOHHBIM MPOIYCK, HA KOTO-
POM 3amMCaHbl JJUYHBIN KOJI COTPYIHHUKA U CPOK ACUCTBUA NpoIrycka. JIMuHbIi Kog cocTouT U3 10
CHMBOJIOB, K&XbII U3 KOTOPBIX MOXET ObITh OJHON M3 26 3ariaBHbBIX JATHHCKUX OykB miu 10
uudp. ns 3anvcu Koja Ha MPOMYCKE UCIIONb3YIOT TOCUMBOJIBHOE KOAMUPOBAaHUE, BCE CUMBOJIBI KO-
JIUPYIOT OJIMHAKOBBIM MHHHMMAJIBHO BO3MOXXKHBIM KOJIM4YecTBOM OuTOB. CpOK JEHCTBHS 3amnuchiBa-
eTcst kKak Homep roza (uucio ot 0 7o 50, o3naugaromiee roa ot 2000 go 2050) u Homep Mecsa (duc-
70 ot 1 no 12). Homep rosa 1 Homep Mecslia 3alicaHbl Ha MPOITyCcKe Kak IBOMYHBIE YHCIIA, KAXKI0€
U3 HUX 3aHUMaeT MUHUMAJIbHO BO3MOKHOE KOJIMYECTBO OUTOB.

Bcest nndopmanyst Ha mpormycke yrnakoBaHa Tak, 4TOOBl 3aHMMATh MUHHUMAJIbHO BO3MOKHOE
KoandecTBO 0aiToB. Ckoabko OaiiTOB 3aHMMaeT Bcs mH(popmanus Ha npomycke? B oTeere 3amu-
IIMTE TOJIBKO IIeJI0€ YUCIO0 — KOJIMUECTBO OANUTOB.



Pewenue:

CoriacHo yclOBHIO, B JTUYHOM KOJI€ MOTYT OBITh HCIIOJIB30BaHbI 36 CHMBOJIOB. M3BecTHO,
YTO C IIOMOILBIO N GUT MOKHO 3aKOAMPOBaTh 2" pasIM4HbIX BapuaHToB. [I0CKOIbKY 2° =64, To s
3anucy Kaxxaoro n3 10 cuMBOJIOB HEOOXOIUMO 6 OUT.

s xpanenust Bcex 10 cuMBooB mgHOro HYX)HO 6 - 10 = 60 Out. Jlns xpaHeHus Homepa
rojia moTpedyercs 6 OuT, I XpaHSHUS HoMepa Mecsia — 4 OuTa.

3Haunt, Bcst nH(pOpManK Ha rponycke 3anumaer 60 + 6 + 4 = 70 6ur. [lockonbky s xpa-
HEHUS UCII0JIb3YeTCsl MUHUMAJIbHOE 11€JI0€ KOJIMYEeCTBO 0aT, BCA MHPOpMAIIHs HA MPOITYCKE 3aHU-
MaeT 9 Oair.
OrBert: 9.

3aganue 6. MakcuM cocTaBiisieT TaOIUIly KOJOBBIX CJIOB JUIsl Mepedadd COOOIICHUM, Kax-
JIOMYy BO3MO>KHOMY COOOILEHHIO COOTBETCTBYET CBOE KOJOBOE CJIOBO. B KauecTBe KOJOBBIX CIIOB
Makcum HCToJIb3yeT YeThIpEXOYKBEHHBIEC CII0Ba, B KOTOPBIX €cTh TOJIBKO OykBH A, B, C, D, E, F,
X, mpuuém OykBa X nosiBisiercst poBHO 1 pa3. CKOJIBKO pa3iuYHBIX KOJOBBIX CJIOB MOXKET UCIOJb-
30BaThb Makcum?

Pewenue:

Ecnu B andaBure M CMMBOJIOB, TO KOJIMYECTBO BCEX BO3MOXKHBIX «CJIOBY» (COOOIIECHUI) IJTH-
soit N pasro Q =M™, KozoBbIe CII0Ba yCTPOCHBI CIIEAYIOMIM 00pa3oM: Ha OHOM M3 MECT CTOHT
OykBa X, Ha OCTaJIbHBIX MPOU3BOJIbHBIE TPU CUMBOJIA U3 IIeCTUOYKBEHHOTO andasuta. Haiiném ko-
JINYECTBO KOJOBBIX CIIOB, B KOTOPBIX OyKkBa X CTOMT Ha mepBoM Mecte: Q =6°=216.

SIcHO, 4TO KOTMYECTBO KOJIOBBIX CJIOB, B KOTOPBIX OyKBa X CTOUT Ha BTOPOM, TPETHEM HIIU
4eTBEPTOM MeCTax Takke paBHO 216. Beero xomoBbix cioB: 4 - 216 = 864.

OtrBert: 864.

3aganue 7. Bce 5-OykBeHHBIE ClIOBa, cOcTaBieHHbIe U3 OykB A, O, V, 3anucanbl B ajadaBuT-
HOM nopszke. Bot Havano crimcka:
1. AAAAA
2. AAAAO
3. AAAAY
4. AAAOA
3anuuuTe cloBO, KOTOpoe cToUT Ha 210-M MecTe OT Hayana CIUCKa.
Pewenue:
3amenuM OykBol A, O, Y Ha 0, 1, 2 (a1 HUX TIOPSAJIOK OYEBUECH — IO BO3pACTaHUIO). BbI-
MUIIIEeM Hayallo CIHCKa, 3aMEHUB OYKBBI Ha ITU(PBI:
1. 00000
2.00001
3. 00002
4, 00010

[TonyyeHHas 3anuch €CTh YKUCIIA, 3aIUCAHHBIE B TPOMYHOW CUCTEME CUMCIEHHUS B MOPSJIKE BO3pac-
tanus. Torma Ha 210 mecte Oyaet crosath uncio 209 (1. k. mepBoe uucio 0). [lepeBeném ancmo 209
B TPOMYHYIO CUCTEMY (/1€J11 U CHOCSl OCTATOK CIpaBa HAJIEBO):

209/3 =69 (2)

69/3=23(0)

23/3=7(2)

7/13=2(1)

2/3=0(2)
B Ttpoununoit cucreme 209 3zammmercs kak 21202. Ilpou3Beném oOpaTHYIO 3aMEHY U TOIYyYUM
YOVAV.
OtrBer: YOVAY
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Bapmuanr 1

3ananue 1. Pacckas, HaOpaHHBI Ha KOMITBIOTEPE, COACPKUT 4 CTPaHUIILI, HA KaKIO0W CTpa-
Hute 60 CTpok, B Kaxaoi crpoke 64 cumBona. Onpenenute nHGOPMAIMOHHBIN 00BEM pacckasa B
koaupoBke KOI8-R, B koTOpo# KaKIIbIii CUMBOJI KOJIUPYETCs 8 OUTaMHu.

3aganue 2. ®aiin pazmepom 60 KbailT mepenaéres uepe3 HEKOTOPOE COSTUHEHHE CO CKOPO-
cteio 4096 6uT B cekyHny. OnpenenuTe Ha CKOIbKO CEKYHI MEUICHHEE MOXHO IMepeaaTh dTOT ke
¢aiin uepes npyroe coequHeHHE CO CKOPOCThIO 1024 GUT B CEKyHY.

3aganue 3. ABTOMaTHYecKas KaMepa IPOU3BOIUT pPACTPOBBIE H300pa)KEHHs] pPa3MEpOM
3200x1800 mukceneit. [Ipu 3ToM 00BEM (aiina ¢ nzodpakeHNEeM HE MOKET MpeBbILaTh 3 MoOaiir,
yIaKoBKa JIaHHBIX HE Mpou3BoauTcs. Kakoe MakcuManbHOE KOJTUYECTBO LIBETOB MOKHO HMCIIOJIb30-
BaTh B nayiutpe?

3ananue 4. My3bIKanbHBIN (parMeHT ObLT O pPOBaH U 3amucaH B BUAC ¢aiaa 0e3 UCIob-
30BaHMs CKaTus AaHHBIX. [lomyunBimiics ¢aitn ObuT epean B ropod A Mo KaHaiy CBs3M 3a 15
CeKyH/JI. 3aTeM TOT K€ MYy3bIKaJIbHBIN (hparMeHT ObuT O POBaH MOBTOPHO C pa3pelieHueM B 2 pa-
3a BBIIIE U YaCTOTOM AMCKpeTu3auuu B 1,5 paza MeHblle, yeM B nepBblid pa3. Cxxarue JaHHBIX HE
npousBoamiock. [lomydennsiii daiin Obi1 mepenan B ropona b; mpomyckHas ciocoOHOCTH KaHala
cBs3u ¢ roposoMm b B 2 pasa Belle, yem KaHasia cBA3U ¢ ropojoM A. CKOJIbKO CEKYH]I IJIUJIach Ie-
penaua daiina B ropog b? B oTBere 3amuminTe TOIBKO II€JI0€ YUCIO, EIUHUILY U3MEPEHUS MHUCATh
HE HYXXHO.

3aganue 5. [Ipu peructpanuu B KOMIBIOTEPHON CUCTEME Ka)KJJOMY IOJIb30BATENIO BBIIAETCS
apoJib, cocTosmui u3 12 cumosioB. M3 coobpakeHuit UHGOpMALIMOHHOW 0€30M1aCHOCTH KaXIbIi
Mapojb JIOJDKEH COAep aTh XOTs Obl OAHY AeCATUYHYIO0 HU(DPY, KaK MPOMHUCHbBIE, TaK U CTPOUYHbBIE
JaTUHCKHE OYKBBI, a TAK)KE HE MCHEE OJHOT'O CUMBOJIA U3 6-CHMBOJIBHOTO Habopa: «&», «#», «$»,
«*», «!», «@». Takum obpazom, ans GopMHUPOBAHUS MAPOJIL UCHOIB3YIOT 68-CHMBOJIBHBIN anda-
BUT. B 0a3e MaHHBIX IUIs XpaHEHUs CBEICHUH O KaKIOM IOJIb30BaTEJC OTBEICHO OJIMHAKOBOE U
MUHUMAJIBHO BO3MOXHOE IIeJioe Yuciio 0aiT. [Ipu 3TOM HCIONB3YIOT MOCUMBOJIBHOE KOJUPOBAHUE
rapoJieid, BCeé CUMBOJIbI KOJUPYIOT OJMHAKOBHIM M MHUHHUMAJIBHO BO3MOKHBIM KOJIMYECTBOM OWT.
Kpome coOGcTBeHHO maposisi, I KaXJO0ro MOJIb30BaTelsl B CUCTEME XPAHATCSA JOMOJIHHUTEIbHBIC
CBEJICHUS, /I Y€TO BBIJIETICHO 11€JI0€ YUCIIO OaMT; 3TO YUCIIO OJTHO U TO e JIJIsi BCEX IMOJIb30BaTe-
JIEH.
st xpanenust cefeHuit o 20 monb3oBaTensx nmorpedoBanock 500 6aiit. Ckobko GalT BBIIEICHO
JUISL XpaHEHUs JOTMOHUTENBHBIX CBEJICHUI 00 OHOM ToJib30BaTene?

3ananue 6. Bacs cocraBisieT 6-OykBEeHHBIE CJIO0Ba, B KOTOPHIX €CTh TOJIbKO OYKBHI B, O, JI,
npuuéM OykBa JI mcmonb3yercs B KaXIoM cioBe poBHO 1 pa3. Kaxkmas u3 apyrux IOMYCTUMBIX
OYKB MOJKET BCTpEUYaThCsl B CJIOBE JI000E€ KOJUYECTBO pa3 WM HE BCTpeuaTbes coBceM. CIOBOM
cuMTaeTcs Nodasi JOMycTUMas TOCIe0BaTENbHOCTh OYKB, HE 00s13aTeNbHO OocMbIcTIeHHast. CKOIb-
KO CYIIIECTBYET TaKHX CJIOB, KOTOPBhIE MOXET HanucaTh Bacs?

3aganue 7. Bce 6-OykBeHHbIE cioBa, cocTaBineHHble u3 OykB K, JI, H, T, D, 3anucansl B an-
(haBUTHOM TMOPSIKE U TPOHYMEPOBAHBI.

Bot nauano cnmcka:

1. KKKKKK

2. KKKKKIJI

3. KKKKKH

4. KKKKKT

[Tox xakum HOMepoM ctout cinoBo KKJIKKH?

Bapuanr 2
3aganue 1.Craths, HaOpaHHas Ha KOMIIbIOTEpPE, COAEPKUT 12 CTpaHuIl, Ha KaX10i CTpaHUIe
64 cTpoku, B KaX10i cTpoke 64 cumBona. B omqnom u3 npexacraBnenuit Unicode Kaxablii cMMBOJ
kogupyerca 16 ouramu. Omnpenenutre WHOOPMALMOHHBIA 00BEM CTaTbU B 3TOM BapHaHTE Mpel-
cranenus Unicode.
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3ananme 2. @aiin pazmepom 20 KoOaiiT nepenaércst yepe3 HEKOTOPOE COEAUHEHHE CO CKOPO-
cteio 1024 6ut B cexkynnay. Onpenennure Ha CKOJBKO CEKYyHJ OBICTpEE MOXKHO IepenaTh 3TOT Ke
¢aiin yepes npyroe coequHEHUE CO CKOPOCThIO 2048 OUT B CEKYHTY.

3aganue 3. ABTOMaTHuYecKas KaMepa IPOU3BOJUT PACTPOBBIE H300paxeHHs pPazMEpPOM
1600x1200 mukceneii. [Ipu aToM 00bEM daiina ¢ n3odpaxenuem He Moxet npesbimath 480 Koaiir,
yIaKoBKa JIaHHBIX HE Mpou3BoauTcsa. Kakoe MakcuManbHOE KOJMYECTBO LIBETOB MOKHO HMCIIOJIb30-
BaTh B nayiutpe?

3ananue 4. My3bIkalbHBIN (hparMeHT ObLT OIM(POBAH M 3amucaH B Buje (aitia 6e3 ucrosb-
30BaHUs CxKaTwsl NaHHBIX. [lomyuuBimiicst ¢aiin ObLT mepeaan B ropoa A 1o KaHary cBs3u 3a 30
CeKyH/JI. 3aTeM TOT K€ MYy3bIKaJIbHBIN (parMeHT ObuT O POBaH MOBTOPHO C pa3pelieHueM B 2 pa-
3a BBIIIE U YaCTOTOM AMCKpeTu3auuu B 1,5 pa3a MeHblle, yeM B NepBblid pa3. CxaTue JaHHBIX HE
npousBomiock. [lomydennsiii ¢aiin Obl1 mepenan B ropona b; mpomyckHas cnocoOHOCTH KaHalia
CBs3U € TopoaoM b B 4 pasa Bblle, yeM KaHasa cBsi3U ¢ roposoM A. CKOJIBKO CEKYH/[ JUINjIach Ie-
penaua Qaiina B ropog b? B oTBere 3anuimTe TOJNBKO IENOE YMCIO, €AUHUILY U3MEPEHUs TUCATh
HE HY)KHO.

3aganue 5. [Ipu peructpanuu B KOMIBIOTEPHON CUCTEME Ka)KJJOMY IOJIb30BATENIO BBIIAETCS
1apoJjb, COCTOSAILIMM U3 7 CHMBOJIOB U COZEpAIIUKA TOJBKO CUMBOJIBI U3 26-CUMBOJIBHOTO Habopa
MIPOIKCHBIX JTATUHCKUX OyKB. B 0a3e maHHBIX JUid XpaHEHHS CBEICHHUI O KaXKIOM IMOJIb30BaTelie
OTBEICHO OJIMHAKOBOE M MUHHMAJIHLHO BO3MOXKHOE Iiesioe yncio OaiT. [Ipu 3ToM ncnons3yroT mo-
CHUMBOJIbHOE KOJUPOBaHUE MapoJiei, BCE CUMBOJIBI KOJUPYIOT OJIMHAKOBHIM MU MHUHUMAJIbHO BO3-
MOKHBIM KOJHUYECTBOM OUT. Kpome cOOCTBEHHO maposis, JUIsi KaXIOTo TOJIh30BATENs B CUCTEME
XpaHATCS JOMOJHUTENIbHBIE CBEICHUS, AJIS1 YeTO BBIJEIICHO 1IeJI0€ YUCIIO OANT; 3TO YHCIIO OJHO U TO
K€ JIUI BCEX I0JIb30BaTENeH.
Jlnst xpaHeHust cBefeHui o 15 monb3oBaTensx norpedoBanock 300 6aiit. CKoJIbKO OalT BBIIEICHO
JUTSL XpaHEHHUS TOTIOTHUTEIBHBIX CBEJIEHUI 00 OJTHOM MoJib30Baresne?

3aganue 6. Bacs coctaBisier 5-OyKkBeHHBIE CIOBa, B KOTOPBIX €CTh TOJBKO OykBhI 3, U, M,
A, mpuuéM B Ka)XJIOM CJIOBE €CTh POBHO OJHA TJlacHast OykBa W OHA BCTpedaercs: poBHO | pa3. Kax-
Jasi U3 JOMYCTHMBIX COTJIACHBIX OYKB MOXKET BCTPEUAThCS B CIOBE JHO00E KOJIMYECTBO Pa3 WU HE
BcTpeuaThesi coBceM. CII0BOM cuMTaeTcs J1r00as 10MycTuMasi ocie0BaTeIbHOCTh OyKB, HE 00s13a-
TeIbHO OcMbIcieHHass. CKOJBKO CYIIECTBYET TaKMX CJIOB, KOTOPBIE MOKET Hamucath Bacsa?

3ananue 7. Bce 5-OykBeHHbIE cll0Ba, cocTaBiieHHbIe U3 OYkB K, M, P, 3anucans! B anipaBut-
HOM TIOPSIJIKE.

Bor Havano cniucka:

1. KKKKK

2. KKKKM

3. KKKKP

4. KKKMK

[Tox xakum HOMEpoM cTouT ciioBo PPPMP?

Bapuant 3

3aganue 1. Crarbs, HaOpaHHAs Ha KOMITBIOTEPE, CONEPIKUT § CTPAHMUII, Ha KAKJOU CTpAHUIIE
48 cTpok, B Kaxaou crpoke 64 cumBoia. B ognom u3 mpeacraBnennii Unicode Kaxaplii CHMBOII
kogupyercs 16 Outamu. Omnpenenute WHOOPMANMOHHBIA 00BEM CTaThbU B 3TOM BapHaHTE Mpe-
crasienust Unicode.

3aganue 2. ®aiin pazmepom 8 Mbaiit nepenaérest uepe3 HekoTopoe coenunenue 3a 100 ce-
kyHa. Onpenenure pazmep ¢aiina (B KOaiitax), KOTOpbIil MOKHO MepesiaTh Yepe3 ITO K€ COeANHE-
HUE 3a 25 CeKyH].

3apanue 3. i XpaHeHUsS MPOU3BOJIBHOTO PACTPOBOTO H300paKeHUS pazmMepoM 256x256
nukceneil orseaeHo 24 K6alT maMsTu, mpu dTOM IJIs KKJIOTO MUKCEIs XPaHUTCS JBOMYHOE YUCIIO
— KOJI IIBETa 3TOT0 MUKcems. [ KaKaoro muKcenst Uit XpaHeHHs KOJa BBIICTICHO OJTMHAKOBOE KO-
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nudectBo Omt. CxkaTue MAHHBIX HE Mpou3BoauTcsa. Kakoe MakcMMalibHOE KOJIHYECTBO I[BETOB
MOYHO HMCIIOJIB30BaTh B M300pakeHUn?

3aganune 4. My3bIkanbHBIA ()parMeHT ObUT 3amucaH B opmare cTepeo (AByXKaHalbHas 3a-
MUCh), ol pOBaH U COXpaHEH B BUC (aima 0e3 MCIOIb30BaHMS CKATHs NaHHBIX. Pazmep momy-
yeHHoro ¢aita — 40 MoGaiit. 3aTeM TOT e My3bIKaIbHBI (hparMeHT ObUT 3amucaH MOBTOPHO B
dbopmaTe MOHO M onM(poBaH ¢ pa3pelieHHeM B 3 pa3a BBIINIC U YACTOTOW JUCKPETU3AIMH B 5 pa3
MEHbBIIIe, YeM B TepBbId pa3. CkaTue NaHHBIX HE MPOU3BOIWIOCH. YKAXKUTE pasmep Qaiina B
MOGaiT, MoIy4eHHOTO MPY MOBTOPHOM 3amucH. B 0TBeTe 3amuImmTe TOJIBKO 1IETI0€ YHCIIO, SAUHUILY
M3MEpEHUs HCaTh HE HYXKHO.

3ananue 5. Ilpu peructpanuu B KOMIBIOTEPHON CUCTEME KaKIOMY ITOJIB30BATEIIO BBIIAETCS
MapoJb, COCTOSIIIUN U3 12 CUMBOJIOB U COAEPIKANIUN TOJIBKO CUMBOJIBI U3 26-CHMBOJILHOTO Habopa
MPOMMCHBIX JIATUHCKUX OYkB. B 0a3e MaHHBIX JUIsl XpaHEHHUS CBEACHUH O Ka)XIOM I0JIb30BaTEIIe
OTBEJICHO OJIMHAKOBOE ¥ MUHUMAIHHO BO3MOKHOE 11€710€ YnCI0 O0aiT. [Ipu 3TOM UCHONB3YIOT IMO-
CUMBOJIbHOE KOJHMPOBAHUE TapoJiel, BCE CUMBOJBI KOJIUPYIOT OJWHAKOBBIM W MHUHHUMAJIBHO BO3-
MOKHBIM KOJU4ecTBOM OuT. Kpome coOCTBEHHO Mmapodsi, sl KaKJOro TMOJb30BaTENsl B CHCTEME
XPAHATCS AOTOTHUTEIBHBIC CBEICHHUS, /IS Y€TO BBIICICHO IIEJI0€ YMCIIO OAT; 3TO YUCIIO OJHO U TO
)K€ IS BCEX I10JIb30BaTCIICH.
Jlnst xpanenust ceegaeHuii o 30 mosp3oBaTensx norpedoBanock 600 6aiit. CKOJIBKO OalT BBIIEICHO
JUTSl XpaHEHHUS TOTIOTHUTEIBHBIX CBEJIEHUI 00 OJTHOM MoJib30Bartese?

3aganue 6. Bacs coctaBisier 5S-OyKBEHHBIE CIIOBA, B KOTOPBIX €CTh TONbKO OYKBHI I1, A, VY,
K, npuuém B Kax0M CII0OBE €CTh POBHO OJIHA IJ1acHas OyKBa W OHa BcTpedaeTcs: poBHO 1 pa3. Kax-
Jasi U3 JOMYCTHMBIX COTJIACHBIX OYKB MOXET BCTPEYAThCS B CIOBE JH000E KOJIMYECTBO Pa3 UIU HE
BcTpeuaThesi coBceM. CIIOBOM CUMTASTCS JIF00Ast TOMyCTUMAs TTOCIIEI0BATEILHOCTh OYKB, HE 00s13a-
TeIbHO ocMbIciieHHass. CKOJBKO CYIIECTBYET TaKHX CJIOB, KOTOpPbIE MOKET Hamnucath Bacsa?

3aganue 7. Bce 6-OykBeHHBIE CIIOBa, cocTaBlieHHBIC U3 OYkB A, U, O, ¥V, D, 3anucansl B aJ-
(haBUTHOM MOPSIIKE U TPOHYMEPOBAHBI.

Bort magaio cnmcka:

1. AAAAAA

2. AAAAAU

3. AAAAAO

4. AAAAAY

[Ton kakuM HOMEpOM CTOUT ci1oBO AANIDDA?

Bapuanr 4

3ananme 1. UnpopmanoHHbIil 00bEM cTaTb, HAOpAaHHON Ha KOMIIBIOTEpE, COCTABIAET 48
Koaiit. Onpenenure, CKOJIbKO CTPAHUL] COAEPKUT CTAThs, €CIIM U3BECTHO, YTO HA KaXJI0M CTpaHULE
48 cTpoK, B KaKA0H cTpoke 64 cUMBOJa, M KaXAbli CUMBOJI KoaupyeTcst 16 Outamu (oaHa U3 KO-
nupoBok Unicode).

3ananme 2. ®aiin pazmepom 4 Mbaiita nepenaéres yepes HekoTopoe coequHeHue 3a 100 ce-
kyHa. Onpenenure pazmep ¢aiina (B KOalitax), KOTOpbIil MOKHO IepeiaTh Yepe3 ITO K€ COeANHe-
HHE 32 75 CEKyHA.

3apanue 3. JIyis XpaHeHUs MPOU3BOJIBLHOTO PACTPOBOTO H300pakeHUs pazmepoMm 64x1024
nukcenelt orBefieHo 56 KOalT maMsatu, npu 3TOM I KaX/10T0 MUKCENsl XPaHUTCS IBOMYHOE YHUCIIO
— KOJ I[B€Ta 3TOro nukcens. Js Kakaoro muKcens sl XpaHeHHs KO/1a BBIAEIEHO OJJUHAKOBOE KO-
auuecTBo O6uT. CkaTue NaHHBIX HE Hpou3BoauTca. Kakoe MakcHManbHOE KOJMYECTBO I[BETOB
MO>KHO HCIOJIb30BaTh B M300pakeHUn?

3ananune 4. My3pIkanbHBINA (parMeHT ObUT 3amucaH B opmare cTepeo (AByXKaHalbHas 3a-
MIMCh), 3aTeM olu(poBaH U coxpaHEH B Buie ¢ailia 0e3 Ucronb3oBaHMs CkaTus JaHHbIX. [lomy-
yuUBIIUICS (aiin ObUT epeaaH B ropoJ A 1o KaHally CBsi3u 3a 18 cexyHJ. 3aTeM TOT e My3bIKajlb-
HBIM (QparMeHT ObUT MOBTOPHO 3amlKcaH B opMaTe MOHO M OLKM(pOBaH C pa3pelieHueM B 2 pasza
BBIIIIE M YAaCTOTOM JTMCKPETH3aluu B 2 paza OoJblile, YeM B MepBbIi pa3. CxkaTue JaHHBIX HE PO 3-
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Boamiock. [lomydennsii ¢aiin 6bu1 epesan B Topoa b; mporyckHas ciocOOHOCTh KaHalla CBS3H C
ropogoM b B 5 pa3 Huke, yem KaHana cBi3U ¢ ropoaoM A. CKOJIBKO CEKyH[ IJIWJIach Iepenaya
¢aiina B ropon b? B oTBere 3anuimmTe TOIBKO IETI0€ YUCIO, SAMHHUILY U3MEPEHUS MUCATh HE HYX-
HO.

3apanue 5. Ilpu peructpannu B KOMIBIOTEPHOU CUCTEME KaXKJIOMY MOJIb30BATEIIO BbIIAETCS
apoJib, COCTOSIIINKI U3 6 CUMBOJIOB U COJEPKAIIUNA TOJIBKO JIECATUYHBIC ITU(PHI 1 CUMBOJIBI U3 26-
CHUMBOJILHOTO HaboOpa MPOIMUCHBIX JAaTHMHCKUX OykB. B 0a3e MaHHBIX Ui XpaHEHUs CBEIACHHUH O
Ka)KJIOM TI0JIb30BaTelie OTBEACHO OJIMHAKOBOE U MUHHUMAJILHO BO3MOXKHOE I1eoe uuciio 6ait. [1pu
3TOM HKCIONB3YIOT TOCUMBOJIBHOE KOJAMPOBAHHUE MApOJIeii, BCE CUMBOJIBI KOJUPYIOT OJIMHAKOBBIM U
MHUHHMAJIBHO BO3MOXHBIM KOJUYECTBOM OUT. KpoMe coOCTBEHHO maposis, I KaXKI0ro MOJIb30Ba-
TEJsl B CUCTEME XPAHATCS JOMOIHUTEIbHBIE CBEIACHUS, JIJISl YErO BBIICICHO LIEJI0€ YUCIIO OalT; 3TO
YHCJI0 OJIHO U TO e JUIS BCEX I0JIb30BaTC/ICH.
s xpanenus cenenuit o 20 monb3oBarensx norpedoBanock 500 6aiit. CkoapKo OaliT BBIIEIECHO
JUTSI XpaHEHHUS TOTIOTHUTEIBHBIX CBEJICHUI 00 OJTHOM MoJib30Baresne?

3aganue 6. Bacs cocrapnsier 4-OyKBEHHBIE CIIOBA, B KOTOPBIX MOTYT OBITH TOJIBKO OYKBHI XK,
U, P, A, @, npuuém OykBa P ucnonb3yercs B kaxaoM cioBe poBHO 1 pas. Kaxxnas u3 apyrux mpomy-
CTUMBIX OYKB MOKET BCTPEUYAThCSI B CJIOBE JIO00OE KOJUYECTBO pa3 MM HE BCTPEUATHCS COBCEM.
CrnoBoM cumuTaercs to0asi TOMyCTUMAs MOCIEA0BATEIbHOCTh OYKB, HE 00513aTEILHO OCMBICIICHHAS.
CKOJIBKO CYIIECTBYET TaKUX CJIOB, KOTOPbIE MOXKET Hanucath Bacs?

3aganue 7. Bce 4-OykBeHHbIE ClI0Ba, cocTaBieHHbIe U3 OykB A, U, O, ¥V, D, 3anucanbl B a-
(haBUTHOM TOPSIIKE U TPOHYMEPOBAHBI.

Bort Hauaio crmcka:

1. AAAA

2. AAAU

3. AAAO

4. AAAY

[Ton kakum HOMEpOM CTOUT ciioBo MAAD?

Bapmuanr S

3aganue 1. MudopmannonHelii 00bEM cTaThy, HAOpaHHON Ha KoMIbOTEpe, cocTaBiseTr 30
Koaiit. Onpenenure, CKOIBKO CTPAHUL] COAEPKUT CTaThsl, €CJIM U3BECTHO, YTO Ha KAXKAOH CTpaHULe
32 cTpokH, B KaXJ0il cTpoke 48 CUMBOJIOB, U KaXKJblii CUMBOJ Koaupyercs 16 Outamu (ogHa u3
koaupoBok Unicode).

3ananue 2. ®aiin pazmepom 3 Koailt nepenaércst uepe3 Hekotopoe coenunenne 600 cexyH.
Ckonbko cekyHa Oyner nepenaBarbes ¢ailst pazmepoM 256 6alfT uepes 3To ke coeAuHeHue?

3aganue 3. Jlns XpaHeHUs MPOU3BOJBHOTO PAacTPOBOro M300pakeHus pazMepoM 128x512
nukcenet orBeaeHo 40 KOalT maMsaTu, npu 3TOM AJIs KaXJI0T0 MUKCENsl XpaHUTCS TBOMYHOE YHCIIO
— KOJI LIBETa 3TOT0 MUKcems. [ KaKaoro muKcenst Uit XpaHeHUs KOJla BBIICTICHO OJTMHAKOBOE KO-
auuecTBo O6uT. CxkaTue AaHHBIX He Mpou3BoauTcs. Kakoe MakcHMMaibHOE KOJMYECTBO I[BETOB
MO>KHO MCTIOJIB30BaTh B H300paKeHNH?

3ananmue 4.

3ananme 5. [lpu peructpanuu B KOMIBIOTEPHOU CHCTEME KaXOMY MOJIb30BATEINIO BHITAETCS
NapoJib, COCTOSALINHA U3 7 CUMBOJIOB U COJIEPKAIIUN TOJIBKO JECATUYHBIE IIU(PBI 1 CUMBOJIBI U3 26-
CHMBOJIBHOTO Ha0Opa MPOMUCHBIX JIATUHCKUX OYKB. B 0a3e MaHHBIX i XpaHEHUS CBEICHHH O
KaXX/I0M I0JIb30BaTese OTBEJACHO OJIMHAKOBOE U MMHHMMAJIBHO BO3MOXKHOE Iienoe yucio 6ait. [Tpu
3TOM HCHOJB3YIOT IIOCHMBOJIBHOE KOJMPOBAHHUE TTAPOJIeH, BCE CUMBOJIBI KOAUPYIOT OJMHAKOBBIM U
MUHHMAaJIBHO BO3MOKHBIM KOJHUYECTBOM OMT. Kpome coOcTBEHHO maposist, 1iIsl KaXI0ro mojib30Ba-
TeNS B CUCTEME XPaHATCS JIOTIOJTHHUTEIBHBIE CBEJICHHS, IS Y€Tr0O BBIIEICHO IeJI0e YUCIIO OANT; ATO
YHCII0 OJJHO U TO K€ JUIsl BCEX MOJIb30BaTENeH.
st xpanenust cefeHuit o 30 mosb3oBaTesix moTpedoBaiock 750 6ait. CKOIBKO OalT BBIIEIECHO
JUIsL XpaHEHUs! IOTIOJTHUTENIBHBIX CBEJICHUN 00 OZJHOM I0JIb30BaTene?
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3ananme 6. Bacs cocraBnser 6-OyKBeHHBIE CIIOBa, B KOTOPBIX BCTPEYAIOTCSA TOJIBKO OYKBBI
B, I', I, npuuém OykBa B mosiBisiercst poBHo 1 pa3. Kaxkmas u3 Ipyrux JOMyCTUMBIX OYKB MOMKET
BCTPEUATHCS B CIIOBE JIF000E KOJMUYECTBO pa3 WIIM HE BCTpedaThesi coBceM. CIIOBOM CUHMTACTCS JTHO-
0ast JorycTuMas Mocae10BaTelbHOCTh OyKB, HEe 0053aTenbHO ocMbIcieHHas. CKOJBKO CyIIEeCTBYET
TaKUX CJIOB, KOTOpPbIE MOXET HanucaTh Bacs?

3ananue 7. Bce 4-OykBeHHbIE ciI0Ba, cocTaBieHHble u3 OykB JI, E, M, V, P, 3anucans! B ai-
(haBUTHOM TMOPSIIKE U TPOHYMEPOBaHBI, HAUMHAas C 1.

Huxe npuBesieHo Havaso crucka.
EEEE
EEEJI
EEEM
EEEP
EEEY
EEJIE

S e

ITonx xakum HOMCEPOM B CIIUCKEC UaET IIEPBOC CIIOBO, KOTOPOC HAYUMHACTCA C 6YKBBI P?

Bapuanr 6

3aganue 1.MHDOopManmonuslii 006éM cratbu 60 KobailT. CKOJIBKO CTpaHWI] 3aliMET CTaThs,
€CIIM Ha OJIHOW CTpaHMLE IEKTPOHHOIO JOKyMeHTa momernaercs 24 ctpoku no 80 cMMBOJIOB, a
KaXX/IbIii CHMBOJI TIPE/ICTABIICH B OAHOM 13 KoaupoBok Unicode (3annmaer 16 6uT mamsartn).

3aganue 2. daiin pazmepom 1,5 Kobaiit nepenaéresa depe3 Hekortopoe coenunenue 210 ce-
KyHII. CKOJIBKO CeKyHJ1 OyzieT nepeaBathes (aiin pazmepom 512 Gaift yepes 310 ke coennHeHne?

3aganue 3. Jlns XxpaHeHUs MPOU3BOJIBLHOTO PACTPOBOT0O M300pakeHHs pazMepoM 256%256
nukceneil oreaeHo 8§ KOalT maMaTu, npu 3TOM AJIsl KaXKJI0TO MUKCENs XPAHUTCS IBOUYHOE YUCIIO0
— KOJI LIBETa 3TOro nukceis. /g kaxxaoro nukcens Ui XpaHeHUs KoJia BbIAEICHO OJJUHAKOBOE KO-
audectBo OuT. CxkaTtue AAHHBIX HE Mpou3BojauTcs. Kakoe MakcuMmanbHOE KOJIMYECTBO LIBETOB
MO’KHO UCIOJIb30BaTh B U300paKeHUU?

3aganue 4.

3aganme S. [Ipu peructpanuy B KOMIBIOTEPHON CUCTEME KaKIOMY I10JIb30BaTENI0 BBIIAETCS
MapoJib, COCTOSIIINN U3 7 CUMBOJIOB M COJIEPIKAIIMNA TOJIBKO CHMBOJIBI U3 26-CHMBOJIBHOTO Habopa
MIPONMCHBIX JAaTUHCKUX OykB. B 0a3e maHHBIX I XpaHEHHs CBEIEHUH O KaXJOM I10JIb30BaTele
OTBEJICHO OJIMHAKOBOE M MUHUMAJIbHO BO3MOKHOE 1€10€ unciao 6ait. Ilpu 3ToM ucnons3yroT mo-
CHUMBOJIBHOE KOJUPOBAaHUE IMApOJIEH, BCE CUMBOJIBI KOJUPYIOT OJMHAKOBBIM MU MHHHMMAJIBHO BO3-
MOKHBIM KoJudecTBoM OuT. Kpome coOcTBEHHO maposisi, /Ui Ka)XA0ro Mojb30BaTelisd B CHUCTEME
XPpaHATCS JONOJHUTEbHbIE CBEACHNUS, ISl UETO BBIACICHO 11eJ10€ YUCI0 OalT; 3TO YKCIO OJTHO U TO
K€ JIUI BCEX IOJIb30BaTENeH.
s xpanenus ceaenuit o 30 monb3oBatensax norpedosanock 600 Gaiit. Ckosibko OailT BIIENIEHO
JUTSL XpaHEHHUS TOTIOTHUTEIBHBIX CBEJIEHUI 00 OJTHOM MoJib30Baresne?

3ananme 6. Bacs cocraBiser 4-0yKBeHHBIE CIIOBA, B KOTOPBIX BCTPEUYAOTCS TOJBKO OYKBBI
I, E, K, 3, npuuém Oyksa /[ nossnsiercs poBHo 1 pa3. Kaxnas u3 1pyrux JOMyCTUMBIX OYKB MO-
KET BCTpeuaThCs B CIOBE JH000E KOJIMYECTBO Pa3 WM HE BeTpeuaTbes coBceM. CII0BOM CUMTaeTcs
mobasi AomycTUMas IMOCJIEN0BaTeIbHOCTh OYKB, HE 00s3aTenbHO ocMbicieHHas. CKOJIbKO cylie-
CTBYET TaKUX CJIOB, KOTOpbIE MOXKET Hanucarb Bacs?

3ananue 7. Bce 3-OykBeHHble cnoBa, coctaBiennbie u3 OykB Y, Y, E, H, U, K, 3anucans! B
asi(haBUTHOM MOPSIJIKE U IPOHYMEPOBaHbI, HAUMHAs C 1.

Hwxe nmpuBeneHo Havano crnucka.
EEE
EEN
EEK
EEH
EEY

MRS
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6. EEU
7. EUE

[Ton kakuM HOMEPOM B CIIUCKE UAET MEPBOE CIIOBO, KOTOPOE HauUMHaeTCs ¢ OykBbI Y?

Bapuant 7

3aganue 1. Madopmarmonnsii 006éM crathu 48 KOaiiT. CKOJBKO CTpaHMII 3aiIMET CTaThs,
€CJIM Ha OJIHOM CTpaHULE 3JIEKTPOHHOTO JIOKyMEHTa nomemaerca 64 ctpoku no 64 cuMBOJIOB, a
KaKIblii cuMBoJI pesicTaBieH kogupoBke KOI-8 (B kogupoBke KOI-8 kaxablit CMMBOJI 3aHUMAET 8
OUT MamsITH).

3aganue 2. ®aiin pazmepom 4 Kobaiita nepenaércst uepe3 HEKOTOPOE COSIUHEHHE CO CKOPO-
cteio 2048 6uT B cekyHay. Onpenenure pazmep (aiina (B 6aliTax), KOTOPBIM MOYKHO TIEpPeIaTh 3a TO
e BpeMs yepe3 APyroe COSAMHEHUE CO CKOPOCThIO 512 OUT B CEKyHIY.

3aganue 3. ABTOMaTHuYecKass KaMepa HPOU3BOJUT DPACTPOBBIE H300paXEHHS pPazMEpPOM
1280%960 mukceneii. [Ipu 3Tom 00bEM (aiina ¢ n300pakeHreM He MOXKeT npeBbimath 320 Koaiir,
ylakoBKa JaHHbIX He Mpou3BoauTcs. Kakoe MakcUMallbHOE KOJIMYECTBO LIBETOB MOYKHO UCIIOIb30-
BaTh B nayiutpe?

3apanue 4.

3apanue 5. Ilpu peructpannu B KOMIBIOTEPHON CUCTEME KaKIOMY MOJIB30BATEIO BBIIAETCS
MapoJjb, COCTOSIIMMA U3 15 CUMBOIIOB U COAEP KN TOJIBKO CUMBOJIBI U3 §-CUMBOJIBHOTO Habopa:
A, B, C, D, E, F, G, H. B 6a3e manfpIx isi XpaHEHUsI KaXKJIOTO MapoJisi OTBEJCHO OJMHAKOBOE U
MUHUMAJIbHO BO3MOXKHOE IIeJioe Yucio 0aiT. [Ipu 3TOM KCIONB3yI0T MOCUMBOJIBHOE KOJUPOBAHUE
napoJiei, BCeé CUMBOJIbI KOJUPYIOT OJWHAKOBHIM M MUHHUMAJIBHO BO3MOKHBIM KOJMYECTBOM OMT.
Kpome coOGcTBeHHO maposisi, Ui Ka)XJO0ro MOJIb30BaTeNsl B CHUCTEME XPAHATCSA JOMOJIHHUTEIbHBIC
CBEIEHUS, JJIsl 4ero oTBeneHo 24 OalT Ha ogHOro mois3oBareis. Omnpenenure 00bEM maMsaTu (B
OaiiTax), HeOOXOMMBIN /TSI XpaHeHus JaHHBIX 0 100 mosap30BaTeNsx.

3aganue 6. Bacs cocraBisier 5-OykBeHHbIE CIIOBA, B KOTOPBIX BCTPEYAOTCS! TOJIBKO OYKBbI
U, K, JI, M, npuuém OGyxBa U mosiBnsercsa poBHo 1 pa3. Kaxnas U3 apyrux IOMyCTUMBIX OyKB
MO>KET BCTpEYaThCsl B CJIOBE JI0O0OOE€ KOJIMYECTBO pa3 WM HE BCTpeuyaThesi coBceM. CloBom
cuntaeTcs nobas JOMycTHMas IOCJIENOBATENbHOCTh OYyKB, HE 00S3aTENbHO OCMBICICHHAS.
CKOJIBKO CYIIECTBYET TaKUX CJIOB, KOTOPhIE MOKET Hanucath Bacs?

3aganue 7. Bce 3-OykBeHHBIE clioBa, coctaBieHHbie u3 0ykB Y, U, E, H, U, K, 3anucans! B
an(paBUTHOM TIOPSIIKE ¥ TIPOHYMEPOBAHBI, HAUMHAs C 1.

Hwxe nmpuBeneHo Havano crnucka.

EEE
EEUN
EEK
EEH
EEY
EEY
ENE

NoUnAEWLD—

ITox KakuM HOMEpPOM B CHMCKE UAET MEPBOE CIOBO, KOTOPOE HaYMHAaeTcs ¢ OykBbl H?
Bapuanr 8

3ananme 1. Paccka3, HaOpaHHBIN Ha KOMITBIOTEPE, CONEPKUT 4 CTpaHUIIbl, HA KaXKJOU cTpa-
Huie 48 CTpOK, B K10l cTpoke 64 cumBoia. Onpenenute nHPOPMAIIMOHHBIH 00BEM pacckasa B
koaupoke KOM-8, B KOTOpOIi Kax/Iblii CHMBOJI KOJUPYETCs 8 OUTaMH.

3ananue 2. ®aiin pazmepom 2 Kbaiita nepenaércs dyepe3 HEKOTOPOE COCTUHEHHE CO CKOPO-
cTbi0 256 OuT B cexkyHay. Omnpenenute pazmep ¢aitia (B KOaiitax), KoTopblii MOKHO mepeaats 3a
TO K€ BpeMsI uepe3 Apyroe CoeMHEeHNe co CKOpPOCThIo 2048 OUT B CEKYHY.
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3ananme 3. ABTOMaTHuecKas Kamepa MPOU3BOAUT PACTPOBBIE H300paKEHUS pPa3zMEpPOM
640x480 nukceneit. [Ipu s3ToM 00bEM (aitia ¢ nzoOpakeHreM He MokeT mpeBbimaTh 80 KoOaiir,
yIIaKOBKa JAHHBIX HE Mpou3BoauTcs. Kakoe MakcuManbHOE KOJMYECTBO LIBETOB MOXKHO HUCIIOJIB30-
BaTh B MAJIUTPE?

3ananue 4.

3ananme S. IIpu peructpanuu B KOMIBIOTEPHON CHCTEME KaKIOMY I10JIb30BaTENI0 BbIIAETCA
1apoJib, COCTOSIIIUI U3 15 CUMBOJIOB U coziep KaIlluii TOJBKO CUMBOJIBI U3 8-CHMBOJIBHOTO Habopa:
A, B, C, D, E, F, G, H. B 6aze manfbIx 111 XpaHEHHS TIApOJis OTBEACHO OJJMHAKOBOEC M MUHUMAJIb-
HO BO3MOXKHOE IIeJI0€ 4uciio Oaift. Ilpu 3TOM MCHONb3yIOT MOCMMBOJIBHOE KOAMPOBAHUE MAPOJICH,
BCE€ CUMBOJIbI KOJUPYIOT OJJMHAKOBBIM U MUHMMAaJIbHO BO3MOXHBIM KOJMUECTBOM OUT. Onpenenure
00BEM mamsiTh (B OaiiTax), HEOOXOMUMBII T XpaHeHus naposer 100 moas3oBaTenei.

3ananme 6. Bacs cocraBisier 6-OyKBEeHHBIE CIIOBA, B KOTOPBIX BCTPEUYAOTCSI TOJBKO OYKBBI
JI, M, H, npuuém Oyksa JI nosiBnsiercst poHO 1 pa3. Kaxnast U3 Apyrux JOMyCTUMBIX OYKB MOXKET
BCTPEYATHCS B CIIOBE JII00OE KOJMUYECTBO pa3 UM He BCTpedaThesi coBceM. CIIOBOM CUMTAETCS JIHO-
0as momycTuMasi 1Mocie10BaTeIbHOCTh OYKB, HE 00513aTeNbHO OcMbIcIeHHast. CKOJIBKO CYIIECTBYET
TaKUX CJIOB, KOTOpbIe MOXET HanucaTh Bacs?

3aganue 7. Bce 4-OykBeHHBIC clloBa, coctaBieHHble U3 OykB I1, U, T, O, H, 3anucansl B a-
(aBUTHOM MOPSAJIKE U IPOHYMEPOBaHbI, HAYMHAA C 1.

Hwxe nmpuBeneHo Havano cnucka.
150404041
NNH
NNNO
151504001
AT
15151304
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[Ton kakuM HOMEPOM B CIIUCKE UAET IEPBOE CIIOBO, KOTOPOE HAYMHAETCSI ¢ OYKBBI T?

Bapuanr 9

3ananme 1. Pacckas, HaOpaHHBIH Ha KOMIbIOTepe, conepkKuT 10 cTpaHul], Ha KaXJIoW cTpa-
Huile 32 CTPOKH, B KaxkI0M cTpoke 64 cumBona. Onpenenute nHPOpMaIMOHHBIN 00BEM pacckasza B
ojHOH u3 KoaupoBok Unicode, B KOTOpOH Kax/1blii CUMBOJ KoJupyeTcst 16 6uramu.

3ananue 2. ®aiin pazmepom 4 KOallT nepena€rcsi yepe3 HEKOTOPOE COCTUHEHUE CO CKOPO-
cTbio 4096 6ut B cexynay. Onpenenure pazmep (aiina (B 6aiiTax), KOTOPBII MOXKHO MepenaTh 3a TO
e BpeMsl 4epe3 IPYyroe COCIUHEHHE CO CKOPOCThIO 512 OUT B CEKyHITY.

3ananme 3. ABTOMaTHueckas KaMepa IPOU3BOAMT pPacTPOBbIE M300pakEHUs pa3MepoM
1280%960 nuxceneit. [Ipu s3ToM 00B6EM aiina ¢ n300pakeHneM He MOXKET MpeBbIimath 1,3 MoOaliT,
YIIAaKOBKa JAHHBIX HE NMpou3BoAnTcsA. Kakoe MakcMManbHOE KOJUYECTBO LIBETOB MOXKHO HMCIIONIB30-
BaTh B mayiuTpe?

3ananmue 4.

3ananue 5. Ilpu peructpannu B KOMIBIOTEPHON CUCTEME KaKIOMY MOJIB30BATEIO BBIIAETCS
napoJiib, coctosaumii u3 10 cumBosoB. B KauecTBe CUMBOJIOB MCIOJIB3YIOT MPOMMCHBIE OYKBHI Jia-
TUHCKOTO ajngaBuTa, T.e. 26 pa3IMuHbIX CUMBOJIOB. B 0a3ze MaHHBIX Ui XpaHEHUS Ka)KJI0ro Mapois
OTBEJICHO OJIMHAKOBOE M MUHMMAJIBLHO BO3MOXKHOE I1esioe yncio OaiT. [Ipu 3ToM ncnomis3yror mo-
CHUMBOJIbHOE KOJUPOBaHUE MapoJiel, BCE CUMBOJIBI KOJUPYIOT OJIMHAKOBBIM MU MUHUMAJIbHO BO3-
MO>KHBIM KOJHUYECTBOM OUT. Kpome coOCTBEHHO mapoiisi, Ui KaXKJIO0ro MOJb30BaTeNs B CUCTEME
XPaHATCS JOMOJIHUTEIbHbBIE CBEICHNUS, 1JI YET0 BBIEIEHO 1IeJI0€ YUCIIO0 OalT; 3TO YUCIO OJHO U TO
&Ke Ui Bcex mousib3oBateneil. [l xpanenus gaHHeix o 50 momb3oBarensx mnotpedoBaioch 1100
6aiiT. CKOJIBbKO OAT BBIIETICHO JIJISt XPAHEHUsI TOTIOJIHUTEIBHBIX TAHHBIX 00 OJTHOM T0JIb30BaTese?

3aganme 6. Bacs cocraBisier 5-OyKBEHHBIE CIIOBa, B KOTOPBIX BCTPEYAIOTCS TOJIBKO OYKBBI
X, 3, U, nmpuuém OyxBa XK nosiBisercst poBHo 1 pa3. Kaxnas uz npyrux 1omycTUMBIX OYKB MOXKET
BCTPEYATHCS B CIIOBE JII00OOE KOJIMUECTBO pa3 UM He BCTpedaThesi coBceM. CIIOBOM CUMTAETCA JIO-
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0ast JomycTUMas TIOCIEI0BaTEIHbHOCTh OYKB, HEe 0053aTebHO OcMbIcieHHass. CKOBKO CYIIECTBYET
TaKUX CJIOB, KOTOPBIE MOKET Hanucarh Bacs?
3aganue 7. Bce 4-OykBeHHBIC ClIOBa, cocTaBlieHHbIC 3 OykB M, A, P, T, 3anucans! B anda-
BUTHOM IOPSIJIKE U IPOHYMEPOBaHbI, HAUUHas ¢ 1.
Hwuxe nmpuBeneHo Hayaso Crmcka.
AAAA
AAAM
AAAP
AAAT
AAMA

Nk W=

[Ton kakuM HOMEpPOM B CIIUCKE UAET MEPBOE CIIOBO, KOTOPOE HAYMHAETCSI ¢ OYKBBI T?

BapuanTt 10

3aganue 1. Pacckas, HaOpaHHBIN HA KOMIIBIOTEPE, COACPKUT 2 CTPAHUIIBI, HA KAKIOU CTpa-
Hute 32 cTpoKH, B Kaxk10il cTpoke 64 cuMBona. Onpenenute HHPOPMAIIMOHHBIN 00bEM pacckasa B
oHOMU 13 KoaupoBok Unicode, B KOTOPOW Ka)Iblii CUMBOJI KOJupyeTcs 16 ouramu.

3aganue 2. Qaiin pazmepom 9 KbailT nepenarcst uepe3 HEKOTOPOE COSAMHEHHE CO CKOPO-
ctbio 1536 6ut B cexynay. Onpenenure pasmep aiina (B 6aliTax), KOTOPBIA MOXKHO TIepeaTh 3a TO
e BpeMs 4epes Ipyroe COeUHEHHE CO CKOPOCThIO 512 OUT B ceKyHY.

3aganme 3. ABTOMaTHuYecKas KaMepa IPOU3BOAMT PACTPOBBIE HM300paKEHUS pa3MEepOM
640x480 nukceneit. [Ipu aTom 00bEM daiina ¢ n300pakeHHeM He MoXeT npeBbimarh 320 Koaiir,
yIaKkoBKa JIaHHBIX He npou3BoautTcs. Kakoe MakcuManbHOE KOJMYECTBO LIBETOB MOYKHO HUCIIOJIb30-
BaTh B MAJIUTPE?

3aganue 4.

3agaunue 5. [Ipu peructpanuu B KOMIBIOTEPHON CUCTEME Ka)KJJOMY IOJIb30BATENIO BBIIAETCS
11apoJjb, COCTOALMHI U3 15 CUMBOJIOB U COJEpKAIIUM TOJIBKO CUMBOJIBI U3 12-CUMBOJIBHOTO Habopa:
A,B,C,D,E, F, G, H, K, L, M, N. B 6a3e qanHbIX 11 XpaHCHHS KaKI0TO MapoJisi OTBEICHO OH-
HAaKOBOE M MUHMMAaJIbHO BO3MOYKHOE 11€710€ Yhcio 6aiT. [Ipr 3TOM UCHOIB3YIOT HOCHUMBOJIBHOE KO-
JUPOBaHUE NapoJjeil, BCe CUMBOJIBI KOAUPYIOT OJUHAKOBBIM U MUHHMAJIBHO BO3MOKHBIM KOJUYeE-
ctBoM OuT. KpoMe coOcTBEHHO Mapois, Ui KaXkJI0ro MOJIb30BaTells B CUCTEME XPAHATCS AOMOJIHU-
TeJbHbIE CBEIEHUS, I Yero BBIIEICHO LIeN0oe YMCI0 OalT; 3TO YMCIO OJHO U TO K€ JUId BCeX
nosb3oBareneit. s xpanenus nanabix 0 200 monb3oBaTensx morpedoBaiock 4000 6aitt. Ckosbko
0aiiT BBIIETICHO I XpaHEHUs JOMOIHUTENbHBIX JaHHBIX 00 OHOM MOJb30BaTee?

3ananue 6. rops cocrapisger TaOIUIly KOJAOBBIX CIIOB ISl IEPEIaun COOOIEHUM, KaXKIOMY
COOOIIEHHIO COOTBETCTBYET CBOE KO/I0OBOE CJI0BO. B kKadecTBe KOAOBBIX ci10B UIrops ucmonb3yer 5-
OyKBEHHBIE CJIOBa, B KOTOPBIX e€cTh TOJIbKO OykBeI I1, U, P, mpuuém Oyksa Il nosBnsercs posHo 1
pa3. Kaxnas u3 nIpyrux JOmyCcTUMBIX OYKB MOXKET BCTpeUaThCsl B KOJOBOM CIIOBE JH000€ Kosnde-
CTBO pa3 WJIM He BcTpeuarbesi coBceM. CKOJIBKO Pa3IMYHBIX KOAOBBIX CJIOB MOYKET MCIOJIb30BaTh
Hrops?

3ananue 7. Bce 4-OykBennsbie ciioBa, cocrapiennbie u3 0yks I1, U, T, O, H, 3anucans! B an-
(haBUTHOM TMOPSIIKE U TPOHYMEPOBaHbI, HauUnHas C 1.

Hwxe nmpuBeneHo Havano crnucka.
141414141
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[Tox xakM HOMEpPOM B CITUCKE HAET MEPBOE CIIOBO, KOTOpOe HaunHaeTcs ¢ OykBbl O?
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KoHTponbHasa paboTta 2. Teopus kogupoBaHuUA

Kparkue TeopeTnueckue cBeeHHs

OcHoBHbIE 33/]auH, periaeMble B TEOPUH KOJMPOBaHUS HH(OPMaLIUU:

e pa3paboTKa MPUHIMIIOB HanOOJIee SKOHOMUYHOTO KOJUPOBAHHS HH(POPMALIUY;

®  COIJIaCOBaHUE MMapaMeTPOB Iepe1aBaeMol HHPOPMALIUU ¢ 0COOCHHOCTSIMH KaHaja CBA3H;

e pa3paboTKa NpUEMOB, 00ECTICUNBAIOIINX HAJISKHOCTD Mepeaadyd HHPOPMALIUH 10 KaHAJIaM CBS-
34, T.€. OTCYTCTBHE TIOTEPb HHPOPMALIUH.

Kona - 310
® TIPaBUJIO, OMHCHIBAIOIIEE COOTBETCTBUE 3HAKOB HJIM MX COUYETAHWN OAHOTO andaBuTa 3HAKaM

WA UX COYETAHUSM JIPYTOTO an(aBuTa;

® 3HAKW BTOPUYHOTO ajdaBuTa, UCHOJb3YyEMbIE IJIsl MPEACTABICHUS 3HAKOB WM UX COYETaHUIl
MEePBUYHOTO al(haBUTa.

KoaupoBanue — 310 nepeBoa nHGOpMAIUU C OJHOTO SI3bIKA HA IPYroi (3amuch B APYroil Cu-
CTeMe CHMBOJIOB, B Apyrom aindasute). Konupoanue — nepeBon uH(popManuu, mpeacTaBIeHHON
MOCPEJICTBOM IIEPBUYHOTO a(aBUTa, B IOCIEAOBATEILHOCTH KOJIOB.

JlexonnpoBanue — BOCCTAHOBJICHHE MH(POPMAIMK B MEPBUYHOM aj(aBUTE MO MOTYyYCHHOU
MIOCJIEI0BATEIBLHOCTH KO/IOB.

Onepanuu KOAUPOBAHUS U JIEKOAUPOBAHUS HA3BIBAIOTCS OOPAaTUMBIMH, €CJIM UX MOCIEeI0Ba-
TeJIbHOE MTPUMEHEHHE 00eCTIeYrBaET BO3BPAT K MCXOMHOW MHPOpMAaLuH 0e3 Kakux-11udo ee moTepk.

KomupoBanue Moxker OBITh paBHOMepHOe U HepaBHOMepHoe. [Ipu paBHOMepHOM
KOJMPOBAHNUU BCE€ CHMBOJBI KOAMUPYIOTCA KOJAAMM DPABHOW JJIMHBL;, IPU HepPaBHOMEPHOM
KOJIMPOBAHUHU PA3HBIE CUMBOJIBI MOTYT KOJUPOBATHCS KOJAMH PAa3HOM NJIUHBI, 3TO 3aTPyIHSET
JIEKOIUPOBaHHUE.

IlepBas Teopema lllennona o nepenaye nungopmauun (3 GopMyIupoOBKH):

e [Ipu oTcyTCcTBUMHM IOMEX MEpeavyr BCErla BO3MOXKEH TaKOH BapUaHT KOJUPOBAHHS COOOIECHMUS,
IIpH KOTOPOM CpEJHEE YKCIIO 3HAKOB KOJ1a, MPUXOISAIINXCS Ha OJIMH 3HAaK KOJAUpyeMoro anda-
BUTA, OyJIEeT CKOJIb YTOJIHO OJIM3KO K OTHOIIEHUIO CPEIHUX MH(OpMAIMii Ha 3HAK NEPBUYHOTO U
BTOPUYHOTO aj(aBUTOB.

e [Ipu oTcyTcTBUM OMEX Mepeslaur BCEr/la BO3MOXKEH TaKOH BapUaHT KOJUPOBAHMS COOOILEHHUS,
IIPU KOTOPOM H30BITOYHOCTD KOJ[a OyJI€T CKOJIb YTOHO OJM3KON K HYIIIO.

e [Ipu oTcyTcTBHU MOMEX NEpeAay CPeAHssl IIMHA JBOMYHOTIO KOAA MOXKET OBITh CKOJIb YTOJIHO
65u3Koil K cpenHell nHpopMannu, NPUXOAAIIEeHCsS Ha 3HaK NEPBUYHOTO alpaBuUTa.

IIpedguKcHBIN KO - KOJX CO CIIOBOM IEPEMEHHOM JUIMHBI, YAOBIETBOPAONIUN yciioBHuio PDa-
HO.

Ycaosue ®Pano (anrn. Fano condition, B yects Pobepra ®aHo) - He0OX0IMMOE yCIOBHE TIO-
CTPOEHUS CAMOTEPMHUHHUPYIOIIErocs (MPePUKCHOI0) Koaa:

e «Hukakoe K0/10BO€ CJIOBO HE MOXKET ObITh HAYAJIOM JIPYroro KOJOBOTO CIOBAY.

e «Ecnu B KO BXOAUT CIIOBO a, TO JJIs JT00OW HEMyCTOM CTpOKU b ciioBa ab B KoJie HE CYIIECTBY-
eT».

Bropas teopema Illlennona: npu nepegaye HHGOpMAIUK 110 KaHATY € IIyMOM BCerja UMe-
eTCs CIoco0 KOAMPOBAHMS, TIPH KOTOPOM COOOIIIEHHE OYIET MepeaaBaThCs CO CKOJIb YTOIHO BBICO-
KOH JI0CTOBEpHOCTBIO, €CIIM CKOPOCTh Nepeayn He MPEBBIIIAET MPOMYCKHOM CIOCOOHOCTH KaHaja.

IMomexoycToiiuMBBIMH (KOPPEKTHPYIOIMIMMHU) HA3bIBAIOTCS KOJIBI, MO3BOJISIONINE OOHApY-
KHUTb U P HEOOXOAMMOCTH UCTIPABUTh OIIMOKH B IPUHSATOM COOOIICHUU.

Buabl noMexoycToi4uBbIX KOIO0B:
®  KOjbl, OOHApYXKMBAIOIME OMIMOKY - KOJUPOBaHHE 00ECIEUMBACT TOJIBKO YCTaHOBIIEHUE (aKTa

UCKa)XeHUsI MH(OPMAIMU; B 3TOM CIIydyae MCIpPaBICHHE MPOU3BOAUTCS IMyTEM €€ MOBTOPHOM
nepenayy;
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®  KOJIbI, UCTIPABISIONINE OMHUOKY - KOJUPOBAHUE MO3BOJISIET ACKOIEPY JIOKATH30BaTh U aBTOMa-
TUYECKH MCTIPABUTh OITHUOKY Mepeadu (XpaHeHuUs).

Paccrosinne XoMMHMHIa - YUCIIO MMO3UIIUN, B KOTOPBIX COOTBETCTBYIOIINE IU(PHI IBYX JIBO-
WYHBIX CJIOB OJIMHAKOBOM JUIMHBI pa3iaudHbl. PaccTosiHue X3MMHUHIa IPUMEHSETCA JIs CTPOK OIU-
HAKOBOU JUTMHBI JIIOOBIX (-WYHBIX al()aBUTOB M CIYXKHUT METPUKOW pa3nuuus ((PyHKIHEH, ompese-
JISIOLIEH pacCTOSHUE B METPUYECKOM MPOCTPAHCTBE) OOBEKTOB OJJUHAKOBOM Pa3MEpPHOCTH.

Bapuant 0
3aganue 1. Ot pa3Bequnka ObuIa MONMyYeHA CleAyromas muGpOBaHHAS PaTuorpaMma, rmepe-
JaHHasI ¢ UCIOJIb30BaHKEM a30yku Mop3e:
— 0 _ 0 __0 ___00_00_0__oo
[Ipu nepenave paguorpamMmbl ObLIO TOTEPSHO pa3OueHue Ha OYyKBbI, HO U3BECTHO, YTO B Pauo-
rpaMMe MOTJIM UCTIOJIb30BATHCS TOJIBKO CIEAYIOINE OYKBBIL:

H K 4! JI M

Pacmugpyiite paguorpaMmmy. 3anuinTe B OTBETE paciin()pOBaHHYIO PAIUOrpaMMy.
Pewenue:

[TepBoii 6ykBoit MmoryT ObITh OyKBBI H 1 K, ogHako, npu BeiOope OykBbl K nanpHeiimas pac-
mK1(ppoBKa HEBO3MOXKHA. AHAJOTMYHO JJis BbIOOpa BTOpoi OykBbl. KomMOMHAaLMg « — ® — » COOT-
BeTcTBYeT OykBe K, « — ¢ » — OykBe H, « ®* —*  » — OykBe JI, « ® * » — Oykse U.

Wrak, mmdpom 3akoauposano coodbmenrne HHKHIIKU.
Orser: HHKHJIKH.

3ananme 2. Bacsa u Ilers urpanu B INNMHOHOB M KOAMPOBAIM COOOLIEHHS COOCTBEHHBIM
mmdpom. dparmMeHT KOZOBOW TaOIHIIBI TPUBEIEH HUXKE:

K JI M I1 O "

@+ ~+ +@ @~+ + ~

Pacmmgpyiite coobiienne, ecim U3BECTHO, YTO OYKBBI B HEM HE MOBTOPSIFOTCS:

+~+~+@@~ +
3anumuTe B OTBETE pactInppoBaHHOE COOOIICHHUE.
Pewenue:

ComnocraBnsisi CHMBOIIBI UX KOJIaM, paciiugpyemM cooOIeHuE:
+~+ ~+@@~ + = OJIUMIL.
OTrBeT: OJIUMIL

3apganme 3. J{ns KoAMpOBaHMS HEKOTOPOH MOCIEN0BATENbHOCTH, cocTosuer u3 Oyks K, JI,
M, H, pemnnu ncronb30BaTh HEPABHOMEPHBIN JABOMYHBIN KOJ, YAOBJIETBOPSOUIMN ycioBruo Pa-
Ho. /[ns 6ykBbl H ucnonb3oBanu kogosoe cioBo 0, ans OykBel K — komoBoe crnoBo 10. Kakosa
HauMEHbIIIasi BO3MOXHAasi CyMMapHas JUIMHA BCEX YETHIPEX KOJOBBIX CJIOB?

Pewenue:

Haiingm nambosee kopoTkue mpencraBieHus st Bcex OykB. Komoeie cioBa 01 u 00 mc-
II0JIb30BATh HEJB3sl, IOCKOJIBbKY TOrAa Hapymaercsa yciaosue @ano. Mcnonb3yeM, Harpumep, U
oykBeI JI komoBoe cioBo 11. Torma ays yeTBEpToit OYKBBI HENB3s MOJ00paTh KOJIOBOE CIOBO, HE
Hapymas yciaoBue Pano. CienoBarenbHO, ISl OCTaBIIUXCA JIBYX OYKB HY)KHO HCIIOJIb30BaTh TPEX-
3Ha4YHbIe KOJOBBIE clloBa. 3akoaupyem OykBbl JI 1 M xonosbimu cinoBamu 110 u 111. Toraa cym-
MapHasi JIJTHHA BCEX YETHIPEX KOJMOBBIX CIIOB paBHa 1 + 2 + 3+ 3 =0,

OrBert: 9.

3ananue 4. [lo kaHany CBA3U C MOMOILBIO PABHOMEPHOTO JBOMYHOIO KOJa MEpeAaroTcs Co-
oOmenus, coaepxaiiue Toiabko 4 OykBel A, b, B, I'. Kaxmoit OykBe COOTBETCTBYET CBOE KOJIOBOE
CIIOBO, TIPH ATOM JUIsi HaOOpa KOJOBBIX CIIOB BBITIOJIHEHO TaKO€ CBOWCTBO: .1000Oble 084 ClO8A U3
HAbOpa OMAUYAIOMCS He MeHee YeM 8 MPEX No3uyusx. ITO CBOMCTBO BAXKHO JIJIsl pacIIu(POBKHU CO-
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obmenuil npu Hanuuuu nomex. /g koguposanust Oyks b, B, I' ucnonssyrorcs 5-OuToBble KOJ0-
Bble croBa: b: 00001, B: 01111, I': 10110. 5-6utoBsiii ko st OykBel A HaunHaeTcs ¢ 1 U 3akaH-
yuBaercs Ha 0. Onpenenute KOJI0BOE CIOBO AJist OYKBHI A.
Pewenue:

Kon A naumnaercs ¢ 1 n 3akanunBaercs Ha 0. Kox I' Takyke HaunHaeTcs ¢ 1 ¥ 3akaHYMBaeTCs
Ha 0. [ToaTomy 17151 TOrO, 4YTOOBI KOJIbI OTIIMYAJIMCh HE MEHEE YeM B TPEX MO3ULUAX, HYXKHO, YTOObI
B OCTAJIbHBIX MO3UIUAX Bce nupsl Obutn paszueie. M pa3 y I' B cepenune 011, To y A 10mKHO OBITH
100. Utoro nonyumnu ko 11000.
OTtseT: 11000.

Bapmuanr 1
3apanme 1. OT pazBequuka OblIa MoslydeHa cienyromas mudpoBanHas paguorpamma, nepeaanHas
C UCTIOJIb30BaHueEM a30yku Mops3e.

[Tpu mepenave paauorpaMMbl ObUTO TOTEPSHO pa3OueHHe Ha OyKBBI, HO U3BECTHO, YTO B Pajuo-
rpaMMe HCIOJIb30BAIUCH TOJBKO CIIETYIOMINE OYKBBI.

" A H r 4

Omnpenenure TEKCT paguorpaMMel. B oTBeTe 3anummre noayyusiieecs cioBo (Habop OykB).

3ananme 2. Bacs u [lets urpanu B IINMOHOB U KOAHWPOBAIM COOOILEHHE COOCTBEHHBIM HIU(PPOM.
@®parMeHT KOJO0BOM TaOIHIIBI IPUBEIEH HIXKE.

H M J nu T O
- * *@ @~* @* —x

Pacum¢pyiite coobmenwne. [lomyunBmeecs cinoBo (Habop OyKB) 3amuImnTe B Ka4eCTBE OTBETA.

*@ @ ~Fr ko

3aganue 3. /{75 KoAMPOBaHUS HEKOTOPO MOCIE0BATENFHOCTH, cocTosmIeH u3 OykB A, b, B,
I', I, E, pemmnu KMCNIoOnap30BaTh HEPAaBHOMEPHBINM JIBOMYHBIN KOJI, YAOBJIETBOPSIOIIANA YCIOBHUIO
®ano. Jlnsg OykBbel A MCHOIB30BAIM KOAOBOE ciioBO 1; anst OykBel b — kogoBoe cioo 01. Kakosa
HaWMEHbIIIasi BO3MOXKHAsI CyMMa JIJTHH KOJOBBIX ciioB 1i1st OykB B, I, 1, E?

3ananue 4. JIns nepenayu JaHHBIX 1O KaHATY CBSI3U MCTOJB3yeTcs: S-OuToBBIN KO, C000-
IIIEHHE COJEPIKUT TONBKO OYKkBbI A, b 1 B, KoTOpble KOAUPYIOTCS CIENYIONIMMH KOAOBBIMH CIIOBa-
mu: A—-10010, Bb-11111, B-00101.
[Ipu nepenade Bo3MOkHBI MoMexu. OHAKO HEKOTOPBIC OMIMOKH MOXHO MOMBITATHCS HUCIPABUTD.
JIroObIe Ba U3 ATUX TPEX KOJIOBBIX CJIOB OTJIMYAIOTCS APYT OT Jpyra He MEHEee YeM B TPEX MO3HIIH-
ax. [losTomy ecnu mpu mepenaye cioBa MPOU30ILIa OMKOKa He Oojiee YeM B OJHOM MO3HIIMU, TO
MOXHO C7IeJIaTh 000CHOBAHHOE MPEIOJIOKEHNE O TOM, Kakasi OykBa nepeaaBanach. (['oBopsT, uTo
«KOJl UCTIPaBIIsieT OaHYy ommOKy».) Hampumep, ecnu momydeHo komosoe cioBo 01111, cuuraercs,
4yTO TepenaBaniach OykBa b. (OTiamume oT KOq0BOTO cioBa it b TONBKO B OMHOM MO3HINH, IS
OCTaJIbHBIX KOJOBBIX CJIOB OTNIMYUH OombIe.) Ecnu mpuHSATOE KOJAOBOE CIIOBO OTJIMYAETCS OT KOJO-
BBIX CJIOB 1iisi OykB A, b, B Gosee ueM B 0JTHO¥ MO3UIIMHU, TO CUUTAETCS, YTO MPOU3OIILIA OITHOKA
(oHa obo3Hauaercs ‘x’).
[Tonyueno coobmenne 10000 10101 11011 10111. Iekoaupyiite 3T0 COOOIICHHE.

Bapmuanr 2
3apganme 1. OT pazBequuka ObUIa MoJyyeHa cienyromas mudpoBanHas paguorpamma, nepeaantas
C UCIIOJIb30BaHMEM a30yku Mop3e.

[Ipu nepenave paguorpamMmbl ObLIO TOTEPSHO pa3OueHue Ha OyKBbI, HO U3BECTHO, YTO B paauo-
rpaMMe UCIOJIb30BAIUCH TOJIBKO CIEAYIOIUE OYKBBI.

21



" A H r q

oo . . —_—

Ornpenenure TEKCT paguorpaMMel. B oTBeTe 3anuuimTe nojiyduBIieecs ciioBo (Habop OyKB).

3anganue 2. Bacs u [letst urpanu B IIMHOHOB U KOAWPOBAINA COOOIIEHHE COOCTBEHHBIM HIH(PPOM.
@®parMeHT KoJ0BOW TabIUIIbI TPUBEIEH HUXKE.

A b B r I E

~ # #+ +~# +# ~#
Pacmudpyiite coodmenwne. [Tomyunsimieecs cioBo (Ha0op OyKB) 3alMIIMTE B KAYECTBE OTBETA.
H~#H~H#H++~#

3aganue 3. /{15 KoAUPOBAaHUS HEKOTOPOU MOCIIEIOBATEILHOCTH, COCTOsIIEH U3 OykB A, b, B,
I', A, E, pemyin MCnojab30BaTh HEPABHOMEPHBIM JBOUYHBIA KO, YAOBJIETBOPSIOUIUMN YCIOBHIO
®dano. /[ OykBbI A uCHonb30Banu kojoBoe cioBo 0; mnst OykBel b — kogoBoe croBo 10. Kakosa
HauMEHbIIIasi BO3MOXKHAs cyMMa JITMH KOJIOBBIX ciioB aist Oyks B, I, [T, E?

3ananue 4. JIns nepenayu JaHHBIX 1O KaHATY CBSI3U MCHOJB3yeTcs S-O0uToBbI koA, C000-
IICHUE COJEPIKUT TOJIbKO OYykBbI A, b 1 B, KoTOpble KOAUPYIOTCS CIENYIOUIMMH KOAOBBIMH CIOBa-
mu: A-11010, b-10111, B-01101.
[Ipu nepenade Bo3MOXKHBI MoMexU. OJJHAKO HEKOTOPHIE OMIMOKHA MOXKHO TMOMBITATHCS UCIPABUTD.
JIroOble ABa M3 3TUX TPEX KOAOBBIX CJIOB OTIMYAIOTCA JPYT OT Apyra HE MEHEe YeM B TPEX MO3HIU-
ax. [losTomy ecnu mpu nepenaye cioBa MPOU30ILIa OmKOKa He Oojiee YeM B OJHOM MO3HIIMU, TO
MOKHO CJIeJIaTh 00OCHOBAHHOE TIPEIIONI0KEHUE O TOM, Kakasi OykBa nepenaBanack. (I'oBopsT, 4To
«KOJl UCHpaBIsieT oHy ommOKy».) Hanpumep, ecnu nmomydeno komosoe cioBo 10110, cuuraercs,
yTO mepenaBasiach OykBa b. (OTiamume oT KogoBOro cioBa /it b TONBKO B OJHOM MO3HIMH, IS
OCTaJIbHBIX KOJOBBIX CJIOB OTJIMYUH Oosbie.) Eciau npuHaToe K010BOE CIOBO OTIHYAETCS OT KOJIO0-
BBIX CJIOB 1Jisi OykB A, b, B Oosiee yeM B 0JIHO¥M MO3UIIMHU, TO CUUTAETCS, YTO MPOU3OIILIA OLINOKA
(oHa ob603HavaeTcs x’).
[Tonyueno coobmenne 11000 11101 10001 11111. Iexoaupyiite 3T0 COOOIICHHE.

Bapuant 3
3apanme 1. OT pazBequrka OblIa MoJlyyeHa cieayroas mudpoBaHHas paguorpamma, rnepegaHHas
C UCTIONB30BaHKeEM a30yku Mops3e.

[Ipu nepenaue paguorpamMmbl ObUIO MOTEPSHO pa30MeHHe Ha OYKBBI, HO U3BECTHO, YTO HMCIIOJIb30-
BaJIMCh TOJBKO CIIEAYIOUINE OYKBBI.
E H O 3 11

Omnpenenure TEKCT paauorpaMMel. B oTBeTe ykakute OyKBbI, KOTOPBIE BCTPEUAIOTCS B TEKCTE pa-
JrorpamMmbl 0oJiee 0OIHOTO pasa.

3aganue 2. Bacs u [lets urpanu B MIMUOHOB U KOAUPOBAIH COOOIICHHE COOCTBEHHBIM IHU(POM.
®parMeHT KOJI0BOM TaOIUITbI MPUBEIEH HIKE.

K JI M H O IT
@ + ~+ +@ @ ~+ + ~
Pacumdpyiite coobmmenue. [lomyuusiieecs cnoBo (Habop OyKB) 3aUIINTE B KAUYECTBE OTBETA.

+~+~+@Q@~+
3aganue 3. [1o kaHanmy cBsi3U mepenaroTcs MU(POBAHHBIE COOOIICHUS, COJEPIKAIINE TOTBKO

mecth OykB: A, b, B, I', JI, E. [l nmepenaun ucmonb3yeTcs HEpaBHOMEPHBINA JIBOMYHBINA KOA. Jis
oykB A, b, B u I' ucnone3yrorcst konossie ciosa 000, 010, 100, 1110 cooTBeTcTBEHHO. YKaKUTE
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MUHUMAIBHYIO CYMMY JUTHH KOJOBBIX cloB it OykB J| u E, mpu koTopoMm koja OyAeT yIOBIETBO-
pAaTh ycioBuio daHo.

3apganme 4. J[ng nepenayn JaHHBIX [0 KaHATY CBSA3M HCHOJB3yeTcsl S-OMTOBBINA Koa. Cool-
IIEHUE COJEPKUT TOJIbKO OYykBbI A, b 1 B, koTOpble KOAUPYIOTCS CleIYIOUIMMH KOJAOBBIMH CIIOBa-
mu: A-11010, b-10111, B-01101.
[Ipu nepenade Bo3MOXKHBI MoMexu. OJHAKO HEKOTOPbIE OMIMOKHA MOXKHO MOTBITATHCS UCIPABUTD.
JIroOble ABa U3 3TUX TPEX KOAOBBIX CJIOB OTIMYAIOTCA APYT OT Apyra HE MEHEe YeM B TPEX MO3UIIU-
ax. [losTomy ecnu mpu nepenaye cioBa Mpou3oILIa omKrOka He 6ojiee YeM B OJHOM MO3HIIMU, TO
MO>KHO CJIeJIaTh 000CHOBAaHHOE IMPEAIOI0KEHNE O TOM, Kakas OykBa nepenaBaiack. (I'oBopsT, uTo
«KOJI MCTIPABIIACT OAHY OmMOKy».) Hampumep, ecnu nonydeHno komoBoe cioo 10101, cuurtaercs,
4yTo nepeaasanack OykBa b. (Otnuume oT Kom0BOro cioBa it b TONBKO B OJHOM MO3HMLIMM, A
OCTaJIbHBIX KOJOBBIX CJIOB OTNIMYHUH Oosbiie.) Eciau npuHaToe Ko10BO€E CIOBO OTIMYAETCS OT KOJI0-
BBIX CJIOB st OykB A, b, B Gosnee yem B 0IHOM MO3HIIAN, TO CYUTACTCS, YTO IMPOU30ILIA OIMINOKA
(oHa o603HavaeTcs x’).
[Tomygeno coobmenne 11000 11101 10011 11111. [Jdexoaupyiite 3T0 COOOIIECHUE.

Bapuanr 4
3ananme 1. OT pazBequuka OblIa MoslyyeHa cienyroias mudpoBaHHas paJuorpamma, nepeaaHHas
C UCIIOJIb30BaHKUEM a30yku Mop3e.

[Tpu mepenave paauorpaMMbl ObUTO TIOTEPSHO pa3OneHne Ha OyKBBI, HO M3BECTHO, YTO B PaauO-
rpaMMe UCIOJIb30BAIMCH TOJIBKO CIEIYIOLIIE OYKBBI.

T A Y X X

Onpenennure TEKCT paguorpaMMel. B oTBeTe 3anummTe moryduBIieecs ciioBo (Habop OyKB).

3aganne 2. Coobuienue ObuTO 3amM(PpoBaHO KOJOM. MCIIONB30BAINMCH TONBKO OYKBBI, IPUBEAEH-
HbIE B TAaOJIULIE.
A b B r )i E
..0.. .0..0 .00.0 .0000 ...0. .0.00
Omnpenenure, Kakue OyKBbI B COOOIIEHUH MTOBTOPAIOTCS OoJiee OJJHOTO pasa, U 3alHIlIUTe UX B OTBE-
Te.
...0..0.00...0..0000.0.00

3aganue 3. [lo kaHanmy cBA3M mepenaroTcs mU(POBAHHBIE COOOIICHUS, COAepkKAIlIue TOJNbKO Je-
cath OykB: A, b, E, U, K, JI, P, C, T, V; nns nepenaun uCnoyib3yeTcsi HEPaBHOMEPHBIN JTBOUYHBIN
kof. [lnst neBaTH OYKB UCIIONB3YIOTCS KOJOBBIE CIIOBA.

byksa Koxosoe cioBo byksa Koxosoe cioBo
A 00 JI 1101

b 1100 P 1010

E 010 T 1011

n 011 v 100

K 1111

VYkaxuTe KpaTdaiiiee KogoBoe ciaoBo sl OykBbl C, mpu KOTOpPOM KoJ OyJeT YAOBJIETBOPSATH
ycnosuto ®ano. Eciin Takux KOAOB HECKOJBKO, YKAXHUTE KOJ C HAUMEHBIINM YHCIOBBIM 3HAYEHU-
eM.

3ananue 4. I nepenayu JaHHBIX MO KaHATY CBSI3U MCTOJB3YyeTcsl S-OuToBBIN K07, C000-
IIIEHUE COJEPIKUT TONbKO OYKBHI A, b 1 B, KOTOpbIe KOTUPYIOTCS CIEAYIOIUMU KOJOBBIMU CIIOBa-
mu: A —-11000, B-00010, B-10101.
[Ipu nepenade Bo3MOXKHBI MoMexu. OHAKO HEKOTOPHIE OMIMOKHA MOYKHO TMOTMBITATHCS UCIPABUTS.
JIroObIe ABa M3 3THX TPEX KOAOBBIX CIOB OTIUYAIOTCS APYT OT Apyra HE MEHEe YeM B TPEX MO3HITU-

23



sx. [loaTomy ecnu mpu mepenaye cioBa MPOU30IIIA OMKOKa He 0oJjiee YeM B OJHOM MO3HIIMU, TO
MOXHO C/IeJIaTh 000CHOBAHHOE MPEIOIOKEHNE O TOM, Kakas OykBa mepeaaBanach. (['oBopsT, uTo
«KOJI MUCIIPaBISeT OHYy omuOKy».) Hampumep, eciau momyueno koxosoe cioBo 00000, cuutaercs,
yTo nepeaasanack OykBa b. (Otianuue oT KOJAOBOrO cioBa AJig b TOJNBKO B OJHOM MO3UIMH, IS
OCTJIBHBIX KOJIOBBIX CJIOB OTIMYMI Oosblie.) Eciau mpuHsATOE KOJI0BOE CIIOBO OTIMYACTCS OT KOJO0-
BbIX OB a5l OykB A, b, B 6osee yem B 01HOM MO3ULIMK, TO CYUTAETCA, YTO MPOU30ILIA OIIMOKA
(ona obo3Havaercs ‘x’).

[Tonyueno coobmenne 11110 10111 10010 10000. JIekoaupyiite 3T0 COOOIICHHE.

Bapuant 5
3aganue 1. OT pa3Beaunka Oblia MOJIyueHa Cenyromias mudpoBaHHas paguorpaMma, reperanHas
¢ Hcrnob3oBaHueM a30yku Mop3se.

L —— ° e e e o 00 .

[Ipu nepenave paguorpamMmbl ObLIO TOTEPSHO pa3OueHue Ha OyKBbI, HO U3BECTHO, YTO B PaIHo-
rpaMMe MCTOJb30BAIUCH TOJIBKO CIEAYIONINE OYKBHI.

M H C v A

Omnpenenure TEKCT paguorpaMMbl. B oTBeTe 3anmuimTe mojyduBiieecs cioBo (Habop OykB).

3ananue 2. Coobmenue ObU10 3amudpoBaHo Ko0M. VICcTonp30Bamich TONBKO OYKBEI, TPUBEIEH-
HBIC B Ta0JIHUIIE.
A b B r )l E
.0.. .0..0 .00.0 .0000 ...0. .0.00
Onpenenure, kakasi(-ue) OykBa(-bl) B COOOLIEHUM MOBTOpsiETCA(-I0TCS) Oojee 0HOTO pasa, U 3a-
numuTe e€ (MX) B OTBETE.
.0..0.00.0.00.0...0..0.00

3aganue 3. [lo kaHayly CBSA3M NEpeNatOTCsl COOOIIEHMS, COAEpKAIINE TOIbKO YEThIpe OYKBBI:
A, b, B, I'; ang nepeaaun ucnonb3yeTcsl IBOUYHBIN KOJI, yIOBIETBOPpAONINI ycinoButo @ano. s
OykB A, b, B ucnons3yrotcs takue xonosbie cioBa: A —0; b — 110; B — 101. YkaxuTe kpardaiiniee
KOJIOBOE CJIOBO AJisi OykBHI [, mpu KOoTOpoM Koa OyneT AOMyCcKaTh OJHO3HAYHOE JACKOIWPOBAHHUE.
Ecnm Takux KOA0B HECKOJIBKO, YKaKUTE KOJI C HAMOOJIBIITUM YHCIIOBBIM 3HAYECHUEM.

3aganue 4. Jlnsg nepenayu JaHHBIX [0 KaHATy CBSA3HM HCHOJIb3yeTcs 5-OuToBbIM kKoa. Coo0-
IIEHUE COJEPKUT TOJBKO OYKBBI A, b 1 B, KOTOpBIe KOAMPYIOTCS CIENYIONMMUA KOAOBBIMU CJIOBa-
mu: A -11000, b-00010, B-10101.
[Ipu nepenade Bo3MOxkHBI oMexu. OTHAKO HEKOTOPHIE OMMOKH MOKHO TOMBITATHCS UCITPABUTH.
JIroOble Ba U3 9TUX TPEX KOJIOBBIX CJIOB OTJIMYAIOTCS APYT OT Apyra HE MEHee YeM B TPEX MO3HIIU-
ax. [loaTomy ecnu nmpu nepenaye cioBa Npou3olLIa omKrOka He 6ojiee YeM B OJIHOM MO3MIIMHU, TO
MOKHO cJIeNilaTh 00OCHOBAHHOE TPEIIONIOKEHHE O TOM, Kakasi OykBa mepeaaBanack. (I'oBopsT, uTo
«KOJI MCTIPABIIAET OAHY omuOKy».) Hampumep, ecnu nonydeHno koaoBoe cioo 01010, cuurtaercs,
4yT0 mepeaaBanack OykBa b. (OTiamune OT KOJOBOTO clioBa A b TONBKO B OJHOM MO3UIINH, IS
OCTaJIbHBIX KOJOBBIX CJIOB OTAWYH OoJbIne.) Ecnu npuHsATOE KOIOBOE CIOBO OTJIMYAETCS OT KOJIO0-
BbIX OB aiisi OykB A, b, B Gosnee yem B 0IHOI MO3UIIUN, TO CYUTAETCS, YTO MPOU30IILIA OIINOKA
(oHa obo3Hauaercs ‘x’).
[Tonydeno coobmenre 11100 10111 10010 10000. [dexoaupyiite 3T0 COOOIIECHUE.

Bapuanr 6
3ananme 1. OT pazBequuka ObliIa MoJIydeHa clenyromas mu(poBaHHas paguorpamma, nepegaHHas
C UCIIONIb30BaHMUEM a30yku Mop3e.

IIpu nepenaue paauorpamMMsl ObUTO TOTEPSHO pa3OueHHe Ha OYKBBI, HO U3BECTHO, YTO B Paauo-
rpaMMe UCIOJIb30BAIMCH TOJIBKO CIEIYIOINE OYKBBI.
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Ornpenenure TEKCT paguorpaMMel. B oTBeTe 3anuuimTe nojiyduBIieecs ciioBo (Habop OyKB).

3aganue 2. ManbuuKy UTPATH B IIMHOHOB M 3aKOJUPOBAIH COOOIICHHUE TPUTyMaHHBIM ITU(POM.
B coo0miennn npucyTCTBYIOT TOJIBKO OYKBBI U3 MPUBEAEHHOTO (hparMeHTa KOJA0BOM TaOIHIIbI.

C T Y o X 0 4

— + + * + — + * + * * — % + * *
Pacmudpyiite coobmenue. [lomyunBieecs cioBo (Habop OyKB) 3aIUIIMTE B Ka4e€CTBE OTBETA.
_***++*++*+_

3aganue 3. [1o kaHanmy CBsI3M MepeqaroOTCs MU(POBAHHBIE COOOIICHHUS, COJEPIKAIINE TOIBKO
math OykB: A, b, B, I', [I. Iy mepenaun UCmosab3yeTcsi HepaBHOMEPHBIN ABOMYHBINA Ko. [[1s1 OykB
A, b u B ucnonbs3ytorcst konossie cioba 101, 110, 1000 cooTBeTCTBEHHO. YKa)XUTE MUHUMAIBbHYIO
CYMMY JUIMH KOJAOBBIX clioB /g OykB ' u JI, mpu kotopom Koz OyAeT yIOBIETBOPSTH YCIOBHIO
®daHo.

3ananue 4. Jlns nepenayu JaHHBIX 110 KaHATY CBSI3U MCTOJB3yeTcss 5S-O0uToBbIM K01, C000-
IICHUE COJEPIKUT TOJIbKO OYKkBbI A, b 1 B, KkoTOpble KOAUPYIOTCS CIENYIOUIMMH KOAOBBIMH CIOBa-
mu: A —-10001, Bb-01101, B-10110.
[Ipu nepenade Bo3MOXKHBI moMexu. OHAKO HEKOTOPHIE OMIMOKH MOXHO MOMBITATHCS UCIIPABUTD.
JIroOble Ba U3 3TUX TPEX KOJIOBBIX CJIOB OTJIMYAIOTCS APYT OT JApyra HE MEHEe YeM B TPEX MO3HIIH-
ax. [losTomy ecnu mpu nepenaye cioBa MpoU30ILIa omKrOka He Oojiee YeM B OJHOM MO3HIIMU, TO
MOKHO CJIeJIaTh 00OCHOBAHHOE TIPEIIONI0KEHNE O TOM, Kakas OykBa nepenaBanach. (I"'oBopsT, 4To
«KOJl UCTpaBIsieT oaHy ommOKy».) Hanmpumep, ecnu nmomydeno komosoe cioBo 01001, cuuraercs,
yTO mepenaBasiach OykBa b. (OTiamume oT KogoBOro cioBa it b TONBKO B OJHOM MO3HIMH, IS
OCTaJIbHBIX KOJOBBIX CJIOB OTJIMYHUH O0bIie.) Ecnu mpuHATOE KOJA0BOE CIIOBO OTJIMYAETCS OT KOZO-
BBIX CJIOB 1Jisi OykB A, b, B Oosiee yeM B 0JTHO¥M MO3UIMHU, TO CUUTAETCS, YTO MPOU3OIILIA OLTHOKA
(oHa obo3Hauaercs ‘x’).
[Tonyuyeno coobmenne 00110 11101 11111 11001. Iexoaupyiite 310 COOOIICHHE.

Bapuanr 7
3apanme 1. OT pazBequuka OblIa MoJIyyeHa cienyroas mudpoBanHas paguorpamma, nepeaantas
C UCIOJIb30BaHKUEM a30yku Mop3e.

[Ipu nepenaue paguorpamMmsl ObUIO MOTEPSHO pa30MeHHE Ha OYKBBI, HO U3BECTHO, YTO HCIIOJIb30-
BaJIMCh TOJBKO CIEAYIOUINE OYKBHI.
T A v XK X

Ornpenenurte TEKCT paguorpaMMel. B oTBeTe 3anuimTe nojyduBIieecs ciioBo (Habop OyKB).

3aganue 2. MaibYuKy UTPAJIM B IIMTHOHOB M 3aKOAMPOBAIN COOOIIEHHE TIPUAYMAHHBIM HIH(POM.
KonoBas Tabnuna npuBeneHa HUXeE.
K J M H O I1 P
+—+ —* * 4+ —++ * ——+ ——
Pacmmgpyiite coobmenne. [lonydnsuieecs cioBo (Habop OyKB) 3aluIIMTE B OTBETE.
bt o+t ———F

3ananue 3. [1o kaHany cBs3M mepenaroTcs mMubpoBaHHBIE COOOIIEHUS, COIEPIKAIINUE TOJIBKO
mectb OykB: A, b, B, I', /I, E. Jlns mepeaaun ucnonb3yercss HEpaBHOMEPHBIN TBOMYHBIN Ko, s

O0ykB A, b, B u I' ucnonssytorcst kogossie ciosa 0, 11, 1000, 1011 cooTBeTCTBEHHO. YKaXUTE MU-
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HUMAaJIbHYIO CYMMY JUIMH KOJIOBBIX cJioB Jutst OykB /| u E, mpu koTopoM KoJ OyZ€T yIOBIETBOPSATH
ycaoBuro PaHo.

3ananue 4. Iy nepenayu JaHHBIX 10 KaHATY CBSI3M MCHOJB3yeTcs S-OuToBbId kKo, Co00-
LIEHUE COAEPKUT TOJIBKO OYKBBI A, b 1 B, KOTOpBIE KOAUPYIOTCS CIEIYIOIMMU KOAOBBIMU CJIOBa-
mu: A-10010, B-11111, B-00101.
[Ipu nepenaue Bo3MOkHBI moMexu. OJIHAKO HEKOTOPHIE OMIMOKH MOXKHO TOIBITATHCS UCTIPABUTD.
JIroObIe ABa W3 3THX TPEX KOAOBBIX CIOB OTIMYAIOTCS APYT OT Apyra HE MEHEe YeM B TPEX MO3HITU-
sx. [loaTomy ecnu npu nepegave ciioBa Mpou3oILia omudka He OoJiee YeM B OJIHOM MO3UIIUHU, TO
MOXHO CZIeJIaTh 00OCHOBAHHOE MPEIOIOKEHUE O TOM, Kakas OykBa nepeaaBanach. (I'oBopsT, 4To
«KOJI MCIIPaBISeT OHY omuOKy».) Hampumep, eciau momydeno koxosoe cioBo 11101, cunTaercs,
yTO TmepenaBasiach OykBa b. (OTiamume oT KOQO0BOTO cjoBa Uit b TOJNBKO B OJHOM MO3HIMH, IS
OCTaJIbHBIX KOJIOBBIX CJIOB OTJIMUUH OoJbine.) Eciau npuHATOe KOTOBOE CIIOBO OTJIMYACTCS OT KOJO-
BBIX CJIOB 1Jis1 OykB A, b, B Gosee yeM B 0JTHOM MO3UIIMHU, TO CUMTAETCS, YTO MPOU3OIILIA OLTHOKA
(ona obo3Havaercs ‘x’).
[Tonyueno coobmienre 10000 10101 11001 10111. [Jdexoaupyiite 3T0 COOOIIEHUE.

Bapuant 8
3aganmue 1. OT pazBequuka ObUIa MMONTyYeHA cienyromas mu@poBaHHas paguorpamma, nepeaanHas
C UCIIOJIb30BaHMEM a30yku Mop3e.

[Tpu mepenaye paguorpaMMbl ObLIO TOTEPSHO pa3dueHHe Ha OYKBBI, HO M3BECTHO, YTO HCIIOJIB30-
BaJIMCh TOJBKO CIIEAYIONINE OYKBHI.
T A 4 X X

OrmpeenuTe TEKCT paauorpaMmmbl. B oTBeTe ykakute OYKBBI, KOTOPBIC BCTPEYAIOTCS B TEKCTE pa-
IHOTrpamMMbI 0oJiee OTHOTO pasa.

3aganue 2. ManbuuKy UTpajiy B HIMMOHOB U 3aKOJUPOBAIM COOOIIEHHE MPUIYMaHHBIM HIH(PPOM.
B cooOuiennn npucyTCTBYIOT TOIBKO OYKBBI U3 MIPUBEIEHHOTO ()parMeHTa KOJIOBOM TaOJIHIIBI.

A b B r Ji E E

~ o+ + 00+ ~+ (1 +0+ ~~0

Pacmmgpyiite coobmenue. [lonyunsieecs cinoBo (Habop OyKB) 3amMIIMTE B KAYECTBE OTBETA.
~+0++0~~0~~

3ananue 3. [1o kaHany cBs3M nepenaroTcs mudpoBaHHBIE COOOIIEHUS, COJIEPHKAIINE TOJIBKO
ATk OykB: A, b, B, I', 1. JIns nepenaun ncnosab3yeTcs HEpaBHOMEPHBIHM 1BOMUHBINA KoA. [y OykB
A, b u B ucnone3zytotcs komossie ciosa 1100, 1110, 11010 cooTBeTCTBEHHO. YKaKUTE MUHUMATb-
HYIO CYMMY JUIMH KOJOBBIX cioB st OykB I u JI, mpu xoTopom Koa OyAeT yJOBIETBOPSTH yCIO-
BHI0 PaHo.

3ananue 4. I nepenayu JaHHBIX MO KaHATY CBSI3U MCTOJB3YyeTcsl S-OuToBBIN K07, C000-
IIIEHUE COJIEPXKUT TONBKO OYKBBI A, b 1 B, KOTOpbIe KOIUPYIOTCS CIIEAYIONIMMHU KOJOBBIMU CIIOBa-
mu: A—-11010, b-00110, B-10101.
[Ipu nepenaue Bo3MOXKHBI ToMexH. OHAKO HEKOTOpPbIE OMIMOKM MOYKHO MOIBITATHCS UCTIPaBUTb.
JIroOble Ba U3 3TUX TPEX KOJIOBBIX CJIOB OTJIMYAIOTCS APYT OT Apyra HE MEHee 4eM B TPEX MO3UIIU-
ax. [ToaTomMy ecnu mpu nepegaue ciioBa MPOM30ILIA OMIMOKa He Ooyiee 4eM B OJHOM MO3UIUH, TO
MOKHO c/ieJIaTh 00OCHOBAaHHOE TMPEIOJIOKEHNE O TOM, Kakas OykBa nepenasaiach. (I"'oBopsT, 4To
«KOJI MUCIIPABIseT OHYy omuOKy».) Hanmpumep, eciau nomyueHo konosoe cioBo 10110, cunraercs,
yTO TiepeaaBanach Oyka b. (Otnuume ot Kog0BOTO ciioBa Ajis b — TOJNBKO B OJTHOM MO3HITNH, IS
OCTaJIbHBIX KOJIOBBIX CJIOB OTIMYMi Oosbie.) Eciu nmpuHsATOE KOOBOE CIIOBO OTIMYAETCS OT KOJO-
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BbIX CJIOB st OykB A, b, B Gonee yem B 0IHOM MO3UIIMN, TO CYUTACTCS, YTO MPOU3OIILIA OIMIMOKA
(ona o6o3HavaeTcs x’).
[Tomygeno coobmenne 00111 11110 11000 10111. Jdexoaupyiite 3T0 COOOIIECHUE.

Bapuanr 9
3apanme 1. OT pazBequuka OblIa MoslydeHa cienyromas mudpoBanHas paguorpamma, nepeaaHtas
C UCTIOJIb30BaHueEM a30yku Mopse.

[Tpu nepenaye paauorpaMMbl ObLIIO TOTEPSHO pa3dueHUe Ha OYKBbI, HO M3BECTHO, YTO MCIOIB30-
BAJINCH TOJBKO CIIETyIONIHE OYKBBI.
T A vy X X

— LR L — oo o LRCECEY

Omnpenenure TEKCT paauorpaMMel. B oTBeTe ykaxxute OyKBbI, KOTOPBIE BCTPEUAIOTCS B TEKCTE pa-
IrorpamMmbl 0oJiee OIHOTO pasa.

3aganue 2. ManbuuKy UTPAIH B HIMHOHOB U 3aKOJUPOBAIH COOOIICHUE MPUTYMaHHBIM HIH(GPOM.
B cooOuienny npucyTCTBYIOT TOIBKO OYKBBI U3 MPUBEAEHHOTO (hparMeHTa KOJAOBOM TaOIHUIIBI.
K J M H O II P
+o+ 0~ ~+ o++ ~ 00+ 00

Pacum¢pyiite coobmenwne. [lomyunBmeecs cinoBo (Habop OyKB) 3anmuimnTe B Ka4eCTBE OTBETA.
~+0++0++000~

3aganue 3. [lo kaHany cBsi3u nepenaroTcs MU(POBAHHBIE COOOIICHUS, COJEPIKAIINE TOIBKO
necsth OykB: A, b, E, U, K, JI, P, C, T, V; ans nepenavn UCIONIb3yeTcs HEPaBHOMEPHBIN TBOUYHBIN
kof. [nst neBaTH OYKB UCIIONB3YIOTCS KOJOBBIE CIIOBA.

byksa Konosoe cioBo byksa Konosoe cioBo
A 00 J 1001

b 1000 P 1110

E 010 C 1010

4 011 T 1111

K 1011

VYkaxuTe KpaTdaiiliee KOAOBOE€ CJIOBO JUisi OYKBBl Y, MpU KOTOPOM KOJ OyJeT yHOBJIETBOPSATH
ycnoButo ®ano. Eciin Takux KOAOB HECKOJIBKO, YKAXKHUTE KOJ C HAMMEHBIINM YHCIOBBIM 3HAYCHU-
eM.

3ananue 4. Jlyns nepenayu JaHHBIX 1O KaHATY CBSI3U MCTOJB3yeTcs: S-O0uToBBIN KO, C000-
IIIEHUE COJEPIKUT TONbKO OYKkBbI A, b 1 B, KoTOpble KOAUPYIOTCS CIENYIONIMMH KOAOBBIMH CIIOBa-
mu: A—-11011; B-01110; B —10000.
[Tpu nepenade Bo3MOXKHBI MoMexu. OHAKO HEKOTOPHIE OMIMOKHA MOXKHO MOMIBITATHCS UCIPABUTD.
JIroOble Ba U3 3TUX TPEX KOJIOBBIX CJIOB OTJIMYAIOTCS APYT OT Apyra HE MEHee YeM B TPEX MO3UIIU-
ax. [losTomy ecnu mpu mepenaye cioBa MPOU30ILIIa OmKOKa He Oojiee YeM B OJHOM MO3HIIMU, TO
MOKHO c/eJIaTh 00OCHOBAaHHOE MPEIIOJI0KEHNE O TOM, Kakasi OykBa nepeaasanack. (I'oBopAr, uTo
«KOJ MUCIIPaBIseT OHYy omuOKy».) Hanmpumep, eciau nomyueno konxosoe cioBo 11110, cuntaercs,
yTo nepeaasanack OykBa b. (OTianune oT KOJOBOrO cioBa A b TOJNBKO B OJHOM MO3UIMH, IJIS
OCTaJbHBIX KOJOBBIX CJIOB OTNIMYUH Oosbie.) Eciau npuHaToe KOA0BOE CIIOBO OTIMYAETCS OT KOJO0-
BBIX CJIOB Ji71si OykB A, b, B Gosiee yem B 0IHOM MO3UIIMH, TO CUATAETCA, YTO MPOU3OIILIA OIMHUOKa,
KOTOPYIO HEIb3sI UCTIpaBUTh. Takast ommbka o6o3Hagaercs ‘X’ .
[Tonyueno coobmenne 10010 11010 00110 01011. Iexoaupyiite 3T0 COOOIICHHE.
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Bapuant 10
3ananue 1. Ot pazBeaunka Obla MOJydeHa cleayronias mudpoBaHHas paguorpaMma, Ie-
penaHHas ¢ UCIroyib30BaHHeM a30yku Mop3e.

[Tpu nepemaye paauorpaMMbl ObLIIO TOTEPSHO pa3dueHUe Ha OYKBbI, HO M3BECTHO, YTO MCIOIB30-
BAJINCH TOJBKO CIIETYIONIHE OYKBHI.
T A 0% X X

— LR L — oo o LRCECEY

Omnpenenure TEKCT paauorpaMMel. B oTBeTe ykaxxute OyKBbI, KOTOPBIE BCTPEUAIOTCS B TEKCTE pa-
I1orpamMmbl 0oJiee 0OIHOTO pasa.

3aganme 2. Manpuuky Wrpaly B IIINHOHOB M 3aKOJUPOBAIM COOOLIEHHWE NPUIYMaHHBIM
mmdpom. Konosas tabnuia npuBeaeHa HIDKE.
A b B r E 41 K
* —+ + ——+ * + —* +—+ *x_

Pacuudpyiite coobmenne. B orBeTe 3anuimTe nojyduBIieecs ciioBo (Habop OykB).
* + 4+ 4+ — ** _ k%

3aganue 3. [lo kaHany cBsi3u nepenaroTcs MU(POBAHHBIE COOOIICHUS, COJEPIKAIINE TOTBKO
necstb OykB: A, b, E, U, K, JI, P, C, T, V; ans nepenavn UCIoNIb3yeTcsi HEPaBHOMEPHBIN TBOUYHBIN
kof. st neBaTH OYKB UCIIONB3YIOTCS KOJOBBIE CIIOBA.

byksa Konosoe cioBo byksa Konosoe cioBo
A 00 J 1101

b P 1010

E 010 C 1110

41 011 T 1011

K 1111 v 100

VYkaxuTte kpaTyaiiiee KoJJ0BOe CJIOBO it OykBwI b, mpu koTOpom koA OyAeT yIOBIETBOPSTH YCIO-
Buto0 ®anHo. Eciy Takux KOAOB HECKOJIBKO, YKAKUTE KOJ C HAMMEHBIIUM YUCIOBBIM 3HAYEHUEM.

3ananue 4. B HekoTopoil MHPOPMALIMOHHOM cucTeMe MH(OpMAIUs KOAUPYETCsl TBOUYHBI-
MU IIECTHPa3pSIIHBIMU clioBaMu. [Ipu mepenavye JaHHBIX BO3MOXHBI MX HUCKa)KEHUS, MOITOMY IIe-
pen mnepenavyel B KOHEI[ KaXI0ro CJIoBa J0OaBIseTCs ceAbMOM (KOHTPOJIBHBIN) pa3psis, TakKuM 00-
pazoM, 4ToObI CyMMa pa3ps/ioB HOBOTO CJIOBa, CUMTasi KOHTPOJIbHBIN, OblIa uéTHOM. Hampumep, k
cioBy 110011 cmpasa 6yzaer no6asinen 0, a k ciopy 101100 — 1.
[Tocne npuéma croBa pou3BOIUTCS ero o0padoTka. [Ipu 3TOM mpoBepsieTcss cymMmma ero paspsiios,
BKJIFOYasi KOHTPOJbHbIN. Ecinu oHa HeuéTHa, 3TO 03HAYaeT, yTo MpH Iepeaaye TOro cjaoBa Mpo-
n3ommén cOor, U OHO aBTOMATHUYECKH 3aMEHsieTcsl Ha 3ape3epBupoBanHoe cioBo 0000000. Ecnu
4€THA — TO O3HAUaeT, 4YTo cO0sl He ObUIO Ui c6oeB OBLIO OobIle OHOTO. B 3TOM ciydae cioBo
HE MU3MEHSETCS.
Hcxonnoe coobiienne 1010101 0101011 0111010
OBLIO IPUHSTO B BUE 1010111 0101011 0111001.
Kak Oyzer BBIMISAeTh MPUHATOE COOOIIEHHE TTocie 00paboTKu?
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KoHTponbHasa paboTa 3. Cucrembl cuncrieHms

Kparkue TeopeTnueckue cBeeHHs

IMo3UMOHHBIMH HA3BIBAIOTCS CUCTEMBI CUMCIICHUS, B KOTOPBIX 3HAYCHHE KAKIOU UPPHI B
M300paKEHUH YKCIIa OTPEICIISICTCS €€ MOJIOKEHUEM (TIO3UITUEH) B Py APYTHX HHPP.

[TycTh p — OCHOBaHME CUCTEMBI CUUCIEHH. Toraa aro60e 9nucio Z, yIoBIeTBOPSIONIEe YCIo-
BHIO Z < pk (k> 0, memoe), MOXeET OBITH NTPEACTABICHO B BUJIC:

k-1 .
Z,=a,,-p+a, pH+a-pta-p’=)a-p'.
i=0

N3 k03 pULMEHTOB @; IpU CTENEHSIX OCHOBAHUS CTPOUTCS COKpAILEHHAs 3allUCh YUCIIA:
Zy = (-1 Ak2... a1 Ag), rie 0 < & < p-1.

3HayeHue nejaoro yucia, T.€. 06H_I€€ KOJINYCCTBO BXOOAIIMUX B HETO €AMHHI], HC 3aBUCUT OT
croco0a ero MMPEACTABIICHUA U OCTACTCA OJUHAKOBBIM BO BCCX CHUCTEMAX CHHUCIICHHS, pa3IndarOTCAa
TOJIBKO (bOpMH MMpEACTABJICHUA OAHOTO U TOT'O K€ KOJIMYCCTBCHHOT'O COACPIKAHUSA YUCIIA.

Aneopumm nepegooa yenvix wucen uz Aneopumm nepesooda OpobHbIX yucen u3
OOHOU CUCMEMbL CUUCTIEHUSL 8 OPY2YIO: OOHOU CUCEMbL CUUCTIEHUSL 8 OPY2YIO:
intege
| Zi=Z 0 =0 | =
Be=truncyo)
Y= Vg — by
=

Brteod 0,
B By

IlepeBoa ynces MeKIy CHCTEMAMHU CUYMCIEHUs ¢ OCHOBaHusiMH 2 — 8 — 16

IIpencraBieHue Yucesl B CHCTEMAX CUMCIEHUS IIpencraBiieHne Yuces B CHCTEMAX CUMCIEHUS
10-nan 2-nasn 8-puunasn | 16-puunasn 10-nan 2-nHasn 8-puunasn 16-puunasa
0 0 0 0 8 1000 10 8
1 1 1 1 9 1001 11 9
2 10 2 2 10 1010 12 A
3 11 3 3 11 1011 13 B
4 100 4 4 12 1100 14 Cc
5 101 5 5 13 1101 15 D
6 110 6 6 14 1110 16 E
7 111 7 7 15 1111 17 F
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Jns mpeoOpa3oBaHys LENoro unucia Z,—2Zq B TOM Cllydae, eClId CHCTEMbI CUMCIICHUS CBS-
3aHBI COOTHOLICHUEM ( = P', TJIE T - LEJ0E Yncio Gonbluee 1, 10cTaTouno Z, pa30uTs ciupasa
HAJIeBO Ha TPYMIIBI IO T HU(P U KaXKAYI0 U3 HUX HE3aBUCHUMO MEPEBECTU B CUCTEMY (.

Jlist mpeoOpa3oBanwmsl ENOro ynucia Zp—27Zq B TOM cliydae, €ClId CUCTEMbI CYHCIICHUS CBSI-
3aHBI COOTHOILEHHEM P = ', TJ€ T - 1IeJIoe YMCI0 Oobliee 1, 10CTaTouHO Kakayro mudpy Zp
3aMCHHUTb COOTBCTCTBYIOIIHUM Ir-paspsAHbIM YUCIIOM B CUCTEMC CHUCIICHUA (, JOIOJHAA €ro Ipu
HEO0OXOIMMOCTH HE3HAYaIllMMU HYJISIMU ¢j1eBa JI0 TPYIIbI B T LUp.

ApudmMernyeckue onepanu B NO3MUMOHHBIX CHCTEMAX CUMCJICHUS

ApudmeTndeckre onepanuy B MO3UIIMOHHBIX CUCTEMAaxX CUMUCICHHUS C OCHOBAaHUEM ( BBI-
MOJIHAKOTCA 11O IIpaBUJIaM, AHAJIOTUYHBIM IIpaBUJIaAM, ﬂeﬁCTBYIOMHM B IIGCSITH‘-IHOﬁ CUCTEMC
CUMCIICHUSI.

CJi0’keHHe B CUCTEMAaX CUMCIICHHS C OCHOBAHUEM (.

+ A

B,
s,
YroObl B CHCTEME CUUCIICHHS C OCHOBAHUEM (] TIOITY4UTh CyMMY S nByX uuced A u B, Hamo
IPOCYMMHPOBATh 00pa3yIoIKe UX UQPHI [0 pa3psaaMm i CrpaBa HaJCBO:
1. ecmu a; + bj < q, To Sj = a; + bj, crapmmii (i + 1)-ii pa3psia He U3MEHSETCS,
2. ecmu @ + bj>gq, To Sj = aj + bj— q, crapmuii (i + 1)-i pa3psn yBenuuuBaercs Ha 1.
MO>KHO COCTAaBUTH TAOJIMIBI CJIOKEHHS:

BocemepuyHan
CHUCTEMa CYMCTIEHWA
- i} 1 2 i 1 ] 5} r
.ELB'DHHHEH CHUCTEMAa o0 I 2 d 4 i fi T
1 1 2 a ] B ' 7 n
CHMCcneHKAa |
| 2 # 3 1 a ] ¥ 1 11
a3 3 1 a i T I 11 12
+ U 1 4 4 W i T 11l 12 13
0 0 1 als & 7 w o1 o1z 13 14
: 5} i i w11 12 13 14 16
1 1 10 ) i I 11 12 13 14 15 16
Ilpumepuwi:
11 1 1 1 111 11 1
11111z +12‘[1D1. ,123456; ., D21B14
1. 222, 1234, CAFE,
100000: 122100, 124712: DECAF;

BolunTaHMe B CHCTEMaxX CUMCIICHHUS C OCHOBAaHUEM q.

YroObl B CUCTEME CUMCJIECHHS C OCHOBAHHEM (] MOJXYYUTh pa3HOCTh R nByx umcen A u B,
HAJI0 BBIYHMCIIUTH PA3HOCTH 00pa3yroIuX UX udp mo paspsaam i crpaBa HaJIEBO:
1. ecmu @ > b;, 1o i = @; — b, crapmmii (i + 1)-i pa3psia He UBMEHSIETCS,
2. ecmmaj<bj,tori=q+a— Db, crapmmii (i + 1)-it pa3psa ymeHbmaercs Ha 1.

Ipumepor:
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. w
2 2 2

1000, 101101 654321, _ DECAF.
-4 10210, 563412, CAFE,
111, 20121. 70707, D21B1,

YMHo:K€eHHe Ynce B CUCTEME CUYUCIICHHS] C OCHOBAHUEM (.
[Toctpoum TabIUIBl YMHOKEHHUS B JBOMYHOM, TPOMYHOI, BOCbMEPUYHON U II€CTHAALIATE-
PUYHON CHCTEMAaX CYUCIICHMUS:

Bocesepunan
GHCTERE CHAGNEHHA

x 0 -]

(M o|oflojofofofo]o

W o|[1]2/3[a[5]|6]7

feowan Tponen B8 o 5 o [ [a[17[z2]e

CUCTEME CUMGNeHWA

GHUCTEMA CYMCNEHNA " 0 (4 10]14 20|24 3{"34
« SO Dlolo 0| 51217 ]24[31[38 43

o 0 0|12 (0 |6 |14|22(3036 44|52
1E 02][n il 0| 7 [16]25(34]43]52]61

g x (0 1 2 3 4 & & 7
[ 0 |0 |0 |OjOjOD]|O|[O] D o|jojo|o]| 0 ] 0
5 1 9|1 |2 |34 |6|8 |7 8 ] B|€C| D E F
a 0 | 2 |4 |68 |8 |A|C|[E |10 |12 |14 |18 ) 14 | T | 1E
o] 0 | 3 |6 |8 | C|F |12[16) 18 |1B |1E |21 |24 | 27 | 2A | 2D
5 (O O | 4 | 8 |C |90 |94 |18 (1C| 20 |24 |28 |2C| 30| 34 | 3 | 3C
5 L 0 | 5 | A | F |14 |19 |1E[23| 28 |2D |32 |37 |IC | 41 | 45 | 4B
E (0 O | 6 | C (12 |18 |1E | 24 [2A | 30 | 36 |3IC |42 |46 | 4E | B | 5A
% Il © | T |E |15 |1C |23 |2A (31 | 38 |IF |48 (4D |54 | 5B | 62 | 69
¥ L0 O | B |10 (18 |20 |28 | 30 (38| 40 |48 |50 |58 |60 | 68 (TO | TE
a LI O | 9 |92 (1B )| 24 |20 | 36 (JF ) 4B |5 |SA B3 |86C | TH | TE | BT
g Lo O | A |94 (1E )28 |32 (JC (46| 50 |5A 54 BE | TR | B2 (B | B8
O O | B |0 (21|20 |37 |42 (4D S8 (6D |SE | TR | B4 | BF | @A | AS
(=0 O | C | 9B (24 )30 |3C |48 (54 60 |60 | TE |84 |90 ) 9C | AR | B4
GO 0 | D [0A |37 |34 |41 [4E |SB) 8B | TS |82 |8F |SC| AS | BE | D2
[ 0 | E [1C|2A |38 |46 (54 |82 ) TO |TE |BC |94 |AS | B6 | C4 | D2
3 [ 0 | F |IE |2D [ 3C |48 |64 |63 | TR | AT |54 |AS (Ba) D2 | D2 [ E1

YroObl B cHCTEME CYUMCIICHUS ( OJYYHTh TMpousBeneHre M MHOro3HaYyHOTO uucia A u
OJTHO3HAYHOT'O YKCIia b, HaJI0 BEIYUCIUTH MPOU3BEACHUS b 1 1iudp uncia A mo paspsiiam i:
1. ecnm a; - b <g, T0 Mj = @; - b, craprumii (i + 1)-ii pa3psia He U3MEHSCTCH,
2. ecnu @i - b>q, 0 M =a; b mod g, crapumii (I + 1)-ii pa3psi yBenuuuBaeTcs Ha a; * b div q.

Ilpumepuwi:
111 P 7
1212, K1D323 K12341e‘.
2, 7, A
10201 71266: BEO8

I[e.ﬂe}me YHUCEJI B CUCTEME CUHMCIICHU C OCHOBAHHEM (.
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Jlenenue Henb3s CBECTH K MOPa3psiAHBIM OINepanusM Haj HUudpaMu, COCTABISIOUIIMHU
yucio. Jlenenue yncen B CUCTEME CUMCIICHUSI C TIPOU3BOJIBHBIM OCHOBAHUEM (] BBITIOJIHSETCS TaK
e, KaK U B JIECATUYHOMN CHCTeMe CUHCIIECHUS. A 3HAYUT, HaM [TOHAI00ATCA MTpaBUiia YMHOXKEHUS
Y BBIYMTAHUS YHCEJI B CUCTEME CUUCIICHUSI C OCHOBAHUEM (.

Pasz0epem nenenve B ABOMYHOM cUCTEME:

[TonpoOyem Tenephb MoaeaUTh B BOCBMEPUYHOM CUCTEME CUUCIICHUS:

_23363 ‘ 73
_166 | 251

B uncne 233g nomecturcs 2 - 73g = 1664

_iig B ancne 456g momectutes 5 - 73g = 4473
B uncine 73g momecturces 1 - 73g = 734
_73
73
0

Bapuant 0
3ana1me 1 HepeBe,I[I/ITe B ,I[BOI/I‘IHYIO, TpOI/I‘IHYIO, H}ITepI/I‘lHy}O, BOCBMepI/I‘IHYIO n IMEeCT-
HA/IIATEPUIHYIO CUCTEMBI CUMCIICHHS CIIeIyIOIIee IECATHIHOE Yncio: 426.
Pewenue:
42610 =256 + 128 + 32 + 8 + 2 =28 + 27 + 2° + 23 +21 = 110101010, = 6525 = 1AA;5 =
=1243+2:81 +2:9+1-3=1-3°+2-3"+2:3% + 1-3'= 1202105 =
=3-125+2:25+1 =35+ 2-52 + 1-5° = 3201..
OTBet: 42610 = 110101010, = 6525 = 1AA;5 =1202105 =3201s.

3aganue 2. CKOJBKO CYIIECTBYET II€NIbIX 4YHCEN X, /s KOTOPBIX BBITOTHSACTCS
HepaBeHCTBO 9B1g < X < 237g? B oTBeTe yKaXuTe KOJUYECTBO UYHCEN, CAMH YHCIIA THCATh HE
HYKHO.
Pewenue:
[TepeBeném uncna B qecATHUHYIO cucTemy cuucieHus: 9Big = 15519, 2375 = 1591¢. 3amerum,
yTO MeXy unciamu 159 u 155 nexurt 3 uensix yncna.
OrBerT: 3.

3aganue 3. Boruncnute 3HaueHue BeipaxkeHus 1D716 — 1A616. OTBET 3anumuTe B J1ecs-
TUYHOM CHCTEME CUMCIICHUS.
Pewenue:
[TepeBenéM umcna B JECATHYHYIO cUcTeMy cumcieHus: 1D715 = 47159, 1AB1 = 422.
Haiiném pazHocts: 471 — 422 = 49.
OrBert: 49.

3aganue 4. 3anuck yncna 338 B cucTeMe CUMCIIEHUs ¢ OCHOBaHHEM N colepKUT 3 u@pbl
Y OKaHuYMBaeTcs Ha 2. YeMy paBHO MaKCHMaJIbHO BO3MOXKHOE OCHOBAHUE CUCTEMBI CUMCIIEHUS?
Pewenue:
Yucno 338 comepxut Tpu uudpsl. CrepoBaTenbHoO, N?< 338, a N> 338. Ortkyna noiny-
gaeM, 9To 7 < N < 18. IlocnenoBaTenbHO IPOBEPSISI OCHOBAHMS CUCTEM CUMCIICHUS OT OOJIBIIETrO
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K MEHBIIIEMY, MTOJTy4aeM, YTO HanOOJIbIIee OCHOBAHNE CHCTEMBI CUMCIICHUS, YIOBIETBOPSIOIICE
YCIIOBHIO 33J1a4H, paBHO 16.
OrBerT: 16.

3aganne 5. CKoJIbKO €MHHUL COACPKUTCS B IBOMYHOMN 3aIIMCH 3HAYEHUS BBIPAKCHMUS:

4000 42016 | 2018 _ @600 4 @ o
Pewenue:

IIpencraBuM Bce onepaHbl HCXOMHOIO BBIPAXKCHUSA B BUJIE CTEIICHEH NBOMKU. McxomHoe
BhIpaKerme 2700 + 42016 4 92018 _ @800 L6 1 er pypy: 29000 4 29032 4 92018 51800 4 524 o1
IlepenuieM BEIpaKEHHE B OPsKE yobiBanus creneneii: 27007 + 29000 4 2018 _ p1800 4 92 4 ol

Jlnst paGoThl ¢ NECATHYIHBIMU YMCIaMK BUa 2" TIOJIE3HO MMETh B BUIY CIIEIYIOLIME 3aKO-
HOMEPHOCTHU B UX JBOMYHOM 3aIKCH: 2'=10=1+ 1; 22=100=11+ 1; 22=1000=111+ 1;

B oOmiem Buze:

29=10...0=1...1+%.
— — e

n n

JIns HaTypaibHBIX N U M TaKUX, YTO N > m, MOJIYy4aeM:
2" + 2™ =10...0+10...0=10...010...0,
—_— —_—— S et N

n m n-m-1 m
2" -2"=1...1+1-(1...1+1)=1...1-1...1=1...10...0..
—_— . —— —— ——— —— —
n m n m n-m m

OTH COOTHOIIEHUS MO3BOJISAT MOJACUNTATh KOJUYECTBO «1» B BRIpQXKCHUHU 0€3 BEIYMCICHUM.
JIBou4HbBIC TIPEICTABICHUS YUCE 24032 ; 4000 BHECYT B JJBOMYHOE IIPE/ICTABICHUE CYMMBI

1o omHoi «1». PasHocTh 22018 _ 91800 4 JBOMYHOM 3aIliCH MpeACTaBIseT co00H 1memnouky u3 218

eauHuI U cienyronmx 3a HuMu 1800 nyneit. Cnaraemblie 221 2% naror ews 2 exuHULbL.

Taxk xak B 3a1a4e HaJJ0 HAWTU €AMHULBL, TO momydaem: 1+ 1+ 218 + 1 + 1 = 222.

OrBert: 222.

3amanne 6. 3nauenne aprupmernueckoro seipaxerns 9'° + 3°* — 9 sammcanu B cucreme
curcieHus ¢ ocHoBaHueM 3. CKONbKO UMD «2» COASPKUTCS B ITOM 3amucu?
Pewenue:
ge,[[CTaBI/IM BCE OTepaHIbl UCXOAHOTO BBIPAKECHHSI B BHJI€ CTETICHEH TPOUKH:
%43 (3** +3%%) - (3% =x -y, rze:
X — 9HCIIO B TPOMYHOM cHCcTeMe CUHMCIIEHUSs, B 3alucu KoToporo nudpa «1» Haxonutcs B 54 u 36
paspsax, a ocTajabHbIe HU(GPHI paBHBI HYIIO;
Y — 4UCIIO B TPOMYHON CHUCTEME CUMCIICHHUS, B 3aIICH KOTOporo mudpa «1» HaxoauTcs Bo 2 pas-
pszne, a B 1 u 0 pa3psigax cTouT nudpa HOJb.
BrinmonHuM BeIYUTaHUE B TPOMYHOM CUCTEME CUUCIICHHUS
pazpAan 54 53 .. 37 36 35 .. 32 10
X 1 0.0 1 0..00O
1

Yy

1 0 .. 0 0O 2 .22 00 3
B pesynmpTare mosydaeM 4HCIIO, B 3alHCH KOTOPOTO B TPOMYHOW CHCTEME CUHMCIICHHS
udpsl «2» HaxoasTes co 2 o 35 paspsaasl. Beero stux nugp 34.
OTseT: 34.

33



Bapuant 1
3ananue 1. [lepeBeaure B ABOMYHYIO, TPOUUYHYIO, MATEPUUHYIO, BOCBMEPUYHYIO M IIECT-
HaIIATEPUYHYIO CUCTEMbI CYMCIICHHS CIICYIONTNE AecsITHYHbIC yncia: 793, 388, 829, 446, 234.

3aganue 2. CKOJBKO CYIIECTBYET HATypPalbHBIX YHCET X, JUII KOTOPBIX BBIMOJIHEHO
HepaBeHcTBo 11011100, < X< EF16? B oTBeTe yKaKuTe TOJBKO KOJIMYECTBO YMCEN, CAMH YHCIIa
IUcaTh HE HYXKHO.

3ananue 3. Brrumciure 3HaueHue BbipakeHus 9Cis— 9416, B oTBere 3ammmmTe
BBIUMCIIEHHOE 3HAYEHNE B JECATUYHON CUCTEME CUMCIICHUS.

3aganue 4. YKaXure OCHOBAHHSI CHUCTEM CUHCIICHHS, B KOTOPBIX 3alUCh JIECATHYHOTO
yucia /8 nBy3HayvHa.

3amanue 5. CKOJIBKO 3HAYAUIMX HYNEH COICPIKUTCA B JCCATUYHOW 3alMCH 3HAUCHHUS
Beipaskenms: 100™° — 10° + 100?

2
3aganue 6. 3HaucHHE apUPMETHUECKOTO BHIPAKCHHS 9 % + 3% _ 9 sammcanu B cucreme
curcneHus ¢ ocHoBanueM 3. CKonbko P «2» COAEPKUTCS B 3TOi 3anucu?

Bapuanr 2
3ananue 1. [lepeBeute B ABOMYHYIO, TPOUUYHYIO, MIATEPUIHYIO, BOCBMEPUYHYIO M IIECT-
HAAIIATEPUYHYIO CHCTEMbI CUMCIICHUS cienyromue aecsatuanbie yucna: 509, 666, 983, 862, 108.

3aganue 2. CKOJBKO CYIIECTBYET HATypalbHBIX YHCET X, JUISI KOTOPBIX BBHIMOJIHEHO
HepaBeHcTBO 11011011, < x< FF15? B oTBeTe yKa)uTe TOJIBKO KOJWYESCTBO YUCEN, CAMH YHCIIa
nUcaTh HE HYXKHO.

3aganue 3. Bpiuuciure 3HaueHue BbIpakeHus 9Eig— 9616. B oTBere 3ammimiuTe
BBIUMCIIEHHOE 3HAYEHNE B NECATUYHON CUCTEME CUMCIICHUS.

3amanue 4. 3amuch JECATHYHOrO YHC/Ia B CUCTEMAX CUHCIIEHHS C OCHOBaHWAIMU 4 1 7 B
oboux ciydasx umeer mocneanei mudpoin 0. Kakoe MUHMMaNbHOE HATypalbHOE NECATUYHOE
YHCIIO YAOBJIETBOPSAET 3TOMY TpeOOBaHUIO?

3amanue 5. CKOIBKO 3HAYANIMX HYNEH COICPKUTCA B JCCATUYHOW 3alMCH 3HAUCHHUS
Beipaskerms: 1001 — 10° + 107

1 7
3aganue 6. 3HaueHWE apUPMETHIECCKOTO BBIpakeHUs 9 %+ 3% _ 9 3ammcanu B cucreme
curcneHus ¢ ocHoBaHueM 3. CKONIbKO IUGP «2» COASPKUTCS B 3TOM 3anucu?

Bapuanr 3
3ananue 1. [lepeBeuTe B ABOMYHYIO, TPOUUYHYIO, MATEPUIHYIO, BOCBMEPUYHYIO M IIECT-
HAAIATePUYHYIO CHCTEMbI CUMCIICHUS CIeyIolIue qecsaTuanble yucna: 478, 870, 116, 242, 474,

33}13HI/IG 2. CKONIbKO CYIIECTBYECT HATYPaAJIbHBIX YMCECHI X, JUII KOTOPBIX BBIIIOJIHECHO

HepaBeHcTBO 11001010, < X< CF16? B oTBeTe yKaxuTe TOJIHKO KOJMYECTBO YHCEN, CAaMH JHCIIa
MUcaTh HE HY)KHO.
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3ananue 3. Berunciure 3HaueHue BoipakeHus 9Eis — 9416. B oTBeTe 3anmummTe BBIYHC-
JIEHHOE 3HAYEHHUE B JECATUYHON CUCTEME CUUCIIEHUS.

3ananue 4. YKkaxure HauMEHbIlIEE OCHOBAaHUE CHCTEMbl CUUCIICHHS, B KOTOPOM 3amuch
JECATUYHOTO yrcia 63 nBy3HayHa.

3anafme 5. Ckoipko CANHUL COACPIKUTCA B ,HBOH‘IHOI}'I 3aIlIMCU 3HAYCHHUSA BBIPpAKCHUA:
42015 + 22016 _5?

7, a2l
3aganmne 6. 3Hauenue apudmernyeckoro BblpaxkeHus 9' + 37 — 9 3ammcanu B cucreme
cumclieHusi ¢ ocHoBaHUEeM 3. CKOJbKO PP «2» COMEPKUTCS B ATOU 3aIUCH?

BapuanT 4
3aganue 1. [lepeBeanute B JBOMUHYIO, TPOUUHYIO, MATCPUIHYIO, BOCBMEPUYHYIO U IIIECT-
HAJIATEePUYHYIO CUCTEMbI CUUCIICHHS CIIEAYIONINE IecATUYHbIe uncia: 66, 459, 566, 186, 895.

3aganue 2. CKOJBKO CYIIECTBYET HATYpaJIbHBIX YHUCEN X, Ui KOTOPBIX BBIMOJIHACTCS
HepaBeHCTBO 2715 < X< CF15? B oTBeTe yKaxuTe TOIBKO KOJTHYECTBO YMCEN, CAMU YUCJIA ITHCATh
HE HY)KHO.

3apanue 3. Berunciure 3HaueHue BoipakeHus 9Eis — 9216. B oTBeTe 3anmuimmnTe BBIYKC-
JIEHHOE 3HAYEHHE B JECITUYHON CUCTEME CUUCIIEHUS.

3aganue 4. YKaxuTe HaMMEHbIIEE OCHOBAHME CHUCTEMbl CUMCIEHHS, B KOTOPOH 3alKCh
JEeCSITUYHOro uncia 30 uMeeT poBHO TPH 3HAYalIUX paspsiza.

BaHaHne 5. CKoJIBKO CAUHUL COACPIKUTCA B ,Z[BOI/IIIHOI}'I 3aIllMCU 3HAYCHHA BBIPAKCHUA:
42013 + 22012 —16?

4
3ananue 6. 3HaueHue apUPMETHUECKOTO BBIPAKECHUS 25° + 5* — 25 3ammcanu B cucreme
cuucieHus ¢ ocHoBaHuEeM 5. CKONbKO UMD «4» cOmepKUTCS B 9TOM 3amucu?

Bapuanr S
3aganue 1. [lepeBeaure B JBOMUHYIO, TPOUUYHYIO, MATCPUIHYIO, BOCBMEPUYHYIO U IIECT-
HaJIATEPUYHYIO CUCTEMbI CUMCIICHHSI CTIeAYIOINe ecaTUUHbIe uncna: 624, 502, 401, 829, 215.

3aganue 2. CKOJBKO CYIIECTBYET HATypaJIbHBIX YHUCEN X, Ui KOTOPBIX BBIOJIHAETCS
HepaBeHCTBO A716 < X< CF16? B oTBeTe ykaxuTe TOJIBKO KOJIWYECTBO YHCEN, CaMH 4HCIa

IM1UCaTh HC HYXXHO.

3aganue 3. Beuuciure 3HaueHWe BeIpakeHHs 6Bis— 6515, B oTBeTe 3amummmre
BBIYHCIICHHOE 3HaYEHHME B JECATHYHOM CHUCTEME CUMCIICHUS.

3ananmne 4. Ykaxute HauOoJIbIllee OCHOBAHHWE CHCTEMBI CUMCIIEHUS, B KOTOPOW 3amucCh
JNECATUYHOTrO Yncia 15 nMeer poBHO Tpy 3HAYANIUX pa3psa.

3ananue S. 3HaueHWe apuMETUUECKOTO BBIPAKCHUS: 49* + 7% _ 49 — sanmcanu B
CUCTeMe CUHCIIeHUs ¢ ocHOBaHHEM 7. CKOJIBbKO U «6» CONEPKUTCS B ITOU 3amucu?
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3ananue 6. 3HadyeHHE apUPMETHICCKOTO BBIPAKCHHUS: 9% + 3% _ 9 _ sanmcanu B cucreme
curcieHus ¢ ocHoBaHueM 3. CKOIBKO UG «2» COACPKUTCS B 3TOU 3anucu?

Bapuanr 6
3ananue 1. [lepeBeuTe B ABOMYHYIO, TPOUYHYIO, MATEPUUHYIO, BOCBMEPHUYHYIO U IIIECT-
HAAMATePUYHYIO CHCTEMBI CUMCIICHHS cienyromme necsatuanbie yucna: 108, 759, 54, 1003, 947.

3aganue 2. CKOJBKO CyIIECTBYET HATYpaJIbHBIX YHUCEI X, AJI1 KOTOPBIX BBIIOJIHSAETCS
HepaBeHcTBo 10110111, < x< 10111111,?7 B oTBeTe yKakKMTE TOJIBKO KOJUYECTBO YHCEI, CaMHU
qrClia ICATh He HYXHO.

3ananme 3. Boiunciaure 3Hauenue Boipaxkenust 7Ejg — 7Ajs. B oTBeTe 3anumnTe BhIYMC-
JICHHOE 3HAYEHHE B JECATHYHON CUCTEME CUMCIIEHHUS.

3aganue 4. 3anuch NECATUYHOTO YHCIIA B CUCTEMaxX CUUCICHHSI C OCHOBAaHUSMHU 6 U 5 B
oboux ciydasx umeer nociuennen nudpoi 0. Kakoe MUHMMabHOE HATypajdbHOE JIECATHUYHOE
YHCJIO0 YIOBJIETBOPSIET 3TOMY TPEOOBaAHHIO?

3aganue 5. 3HadyeHue apu(METUUYECKOTO BBIPAKECHUS: 49" + 7°°_ 49 — sanmcamu B
cUcTeMe CUUCIeHHsI ¢ ocHOBaHUEM 7. CKOIBKO UM «6» CONEPKUTCS B ATON 3amHCh?

3aganue 6. 3HaucHHE APUPMETUYCCKOTO BBIPAKEHUS 9% + 3% — 27 sanmcanu B cucreme
curcneHus ¢ ocHoBanueM 3. CKonbKo IUdp «2» COAEPKUTCS B 3TOI 3anucu?

Bapmuant 7
3ananue 1. [lepeBeure B ABOMYHYIO, TPOUUYHYIO, MIATCPUIHYIO, BOCBMEPUYHYIO M IIECT-
HA/AIIATEPUYHYIO CHCTEMbI CUMCIICHUS CIeyIoIIHe qecaTHuHble yncna: 969, 289, 763, 445, 346.

3aganue 2. CKOJBKO CYIIECTBYET HATypaNbHBIX YHCET X, JUISI KOTOPBIX BBIMOJIHEHO
HepaBeHcTBO 10101100, < X< BF35? B oTBeTe ykaxuTe TOIBKO KOJIHMYECTBO YHCET, CAMH YHCIIa
MUcaTh HE HY)KHO.

3aganue 3. Beruucnure 3HaueHue BeipakeHus 9Ei1s — 9916. B oTBeTe 3ammmuTe BhIYHC-
JIEHHOE 3HAaYE€HHE B JECITUIHON CUCTEME CUHNCIICHUS.

3aganue 4. 3anuch NECATUYHOTO YHCIA B CHUCTEMaX CUMCICHHSI C OCHOBAaHUSMHU 5 U 7 B
oboux ciydasx umeer mnociuennen nudpoi 0. Kakoe MUHMMabHOE HATypajdbHOE JIECATUYHOE
YHCIIO YAOBIETBOPSET 3TOMY TpeOOBaHUIO?

3aganme 5. 3HaueHue apuMETHUECKOTO BBIPAKEHUS: 49% + 7% — 49 — zammcanm B
CUCTEME CUHCIIeHUs ¢ ocHOBaHUEM 7. CKOIbKO LUDp «6» conepKUTCS B ITOU 3anucu?

12
3aganne 6. 3Hauenue apudmermueckoro BbipaxkeHms 97 + 3% — 3 zamucamn B cucreme
cuucieHus ¢ ocHoBaHueM 3. CKOJIBKO (P «2» COACPIKUTCS B ITOU 3amuch?

Bapuanr 8

3ananue 1. [lepeBeuTe B ABOMYHYIO, TPOUUYHYIO, MATCPUIHYIO, BOCBMEPUYHYIO U IIIECT-
HAAIATePUYHYIO CHCTEMbI CUMCIICHUS CIeNyIoIIre qecsaTuanble yucna: 798, 312, 704, 354, 129.
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3aganue 2. CKOJBKO CYIISCTBYET HATYpPAIbHBIX YHCET X, JUIS KOTOPBIX BBITIOJHEHO
HepaBercTBo 10111010; < x< DF34?

3aganue 3. Beruuciure 3HaueHue BoipakeHusi 8Fi — 8B1g. B oTBeTe 3amummre BBIYMC-
JIEHHOE 3HAY€HHE B JECATHYHON CUCTEME CUMCIECHUS.

3aganue 4. 3anuch NECATUYHOIO YHCIIA B CUCTEMaX CUUCIICHHS C OCHOBaHHUSMHU 3 U 5 B
oboux ciydasx mmeer nociemnerd mudpoi 0. Kakoe MHUHMMaIpbHOE HATYpadbHOE JCCSITHUYHOE
YHCIIO YAOBIETBOPSET 3TOMY TpeOOBaHUIO?

3ananue S. 3HaveHHe apuPMETUUYECKOTO BBIPAKCHHUS: 49* + 7°°_ 49 — sanmcanu B
CUCTEME CUHCIIEHUS C oCHOBaHHEM 7. CKOIBKO IUDP «6» CONEPIKUTCS B ITOU 3arucu?

12 a7
3aganue 6. 3Hadyenune apudmernyeckoro Beipaxkenws 9°° + 3' — 3 3ammcanu B cucreMe
curcieHus ¢ ocHoBaHueM 3. CKOIbKO IUGP «2» cOAepKUTCS B 3TOM 3anucu?

Bapuant 9
3aganue 1. [lepeBeante B JBOMUHYIO, TPOUUYHYIO, MATCPUIHYIO, BOCBMEPUYHYIO U IIECT-
HAJIATEePUYHYIO CUCTEMbI CUMCIICHHSI CIeAYIOIHe ecaTUUHbIe uncna: 757, 994, 806, 176, 23.

3aganue 2. CKONBKO CYIIECTBYET HATypalbHBIX 4YHUCET X, JJII KOTOPBIX BBHIMOJIHEHO
HepaBercTBo 10101011, < x< AF34?

3ananue 3. Beruncnure 3HaueHue BoipaxkeHus: DEjg — AAjg. B oTBeTe 3anmuinmTe BhIYHC-
JIEHHOE 3HAY€HHE B JECATHYHON CUCTEME CUMCIECHUS.

3ananmne 4. Ykaxute HauOoJblllee OCHOBAHHWE CHCTEMBbl CUMCIIEHUS, B KOTOPOW 3amuCh
JECATUIHOTO yuciia 29 nMeeT pOBHO TPH 3HAYAIINX Pa3psiaa.

2 7
3amanne 5. 3HaueHue apruMermaeckoro Bepaxenns: 92° + 3’ — 9 — zammcamn B cucreme
cuuciieHus ¢ ocHoBanueM 3. CKoJIbKO mudp «2» COAESPIKUTCS B ATON 3amich?

3aganme 6. 3HaueHHe apU(METHUECKOTO BbBIPAKEHUS: 49"+ 7% _ 7_ zanmcamn B
CHUCTEME CUHCIIEHUs ¢ ocHOBaHUEM 7. CKoIbKO HUdp «6» ColepKUTCs B ITOU 3anucu?

Bapuant 10
3aganue 1. [lepeBeaure B JBOMUHYIO, TPOUUHYIO, MMATCPUIHYIO, BOCBMEPUYHYIO U IIECT-
HAJIATepUUHYIO CUCTEMbI CUMCIIeHHs cheaytomue necstuunbie uncna: 130, 400, 513, 70, 452.

3aganue 2. CKOIBKO CYIIECTBYET HATYpPAIbHBIX YHCEN X, JUJISI KOTOPBIX BBIMOIHIETCS He-
paBeHCTBO 4716 < X< 7F14?

3aganue 3. Beruncnure 3HaueHue Boipaxenuss FCis — AB1g. B oTBeTe 3amumuTe BBIUMC-
JIEHHOE 3HAYE€HHE B JCCATUIHOM CHCTEME CUMCIICHHS.

Sanafme 4. 3anuch JACCATHYHOIO 4Yucjia B CUCTEMaxX CUHHUCIICHHUA C OCHOBAHUSAMH Tuds

oboux crmydasx mMeer mocienned mudpoit 0. Kakoe MUHMMallbHOE HATypalbHOE IECATUYHOE
YHCIIO YAOBIETBOPSET 3TOMY TPeOOBaHUIO?
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3aganue 5. CKOJBKO €IHUHMI] COACPKHUTCS B JBOUYHOW 3allMCH 3HAYCHUS
Boipakenms 412 + 2% — 16?

3 9
3aganme 6. 3Hayenue apupmeTHyecKoro BeIpakeHHs: 125+ 25° + 5% — 3ammcanu B
CHCTEME CUUCIICHHUS ¢ OCHOBaHMEM 5. CKOJIBKO 3HAYALIUX HYJIEH COAEPIKUT ITA 3aIHCh?

KoHTponbHasa paboTa 4. Jlornyeckue ocHoBbl 9BM

KpaTRne TECOPETUICCKHUE CBCACHUSA

MaremaTtnueckas JIOTMKa MUMEET HENOCPEACTBEHHYIO CBSA3b C TEOPHEW NPOEKTUPOBAHUS
OBM. C nomonipo JIOTHYeCKUX (YHKIIMA M 3aKOHOB MATEMaTHYECKOH JIOTHKH MOXKET OBITh
OINMCAHO IMOBEACHHUE Pa3INYHbIX KOMIOHEHTOB DBM. Kpome Toro, coBpemeHHbIE SI3bIKU IIPO-
IPaMMHPOBAHUS HEMBICIUMBI 0€3 BCTPOSHHBIX B HUX JIOTUYECKUX (DYHKITHI.

[Tpu 3amucu TeX WM MHBIX JOTMYECKUX BBIPAKEHUN MCIIOJIBb3YETCSl CIIELUAIbHBIN S3BIK,
KOTOpBIM TPUHAT B MaTeMaTU4YECKOW JIOTHKE. E€ OCHOBOIIONIOKHUKOM SBJISIETCS BEIUKUN
Hemenkuii MmatreMaTuk [ordpun Bunsrensm JleitOnun. Upnannckuit maremaruk xopmk Bynb
IIPOJOJDKHUII CO3JaHME MATEMaTU4ECKOW JIOTMKH, KOTOpas ONEPUPYET HE YUCIIAMH, & BBICKA3bl-
BaHUsMU. BbhIcka3bIiBaHue - 3TO JII000€ YTBEPKAECHUE, OTHOCUTEIIBHO KOTOPOI'O MOKHO CKa3aTh:
VCTUHHO OHO WJIH JIOXKHO.

Tak, Hanpumep, npeioxKeHue “7 - HEYETHOE YKCIIO” CIEAYET CUMTATh BBICKA3bIBAHUEM,
TaKk Kak OHO UCTHHHOE. [Ipennoxxenue “Uronp - 3uMHMI MecAll” TOKE BBICKa3bIBaHUE, TaK KaK
OHO JIO’KHOE.

Pazymeercs, He BCsKoe NMPEIJIOKEHUE SBIISETCS JIOTMYECKUM BBICKAa3bIBaHMEM. BbICKa3bl-
BaHUSIMH HE SBIISIOTCS, HAIPUMED, IPEIIOKEHHS ““YIeHUK JecATOro Kiacca” u “nHpopMaTHka -
UHTepecHbI npeamer”. [lepBoe npeiokeHne HUYEro He yTBep)KJaeT 00 y4eHHUKE, a BTOpoe
HCIIOJIb3YET CIIMIIKOM HEOoIpeAeNEéHHOE MOHATHE “UHTepecHbI npeamer’. BompocutenbHble U
BOCKJIMILIATEIbHBIE MPEUIOKEHNS TaKXKE HE SBIIIOTCS BBICKA3bIBAHUSMH, ITOCKOJIBKY F'OBOPHUTH
00 X UCTUHHOCTHU WJIX JIOKHOCTU HE UMEET CMbICJIA.

[Tpennoxxenus tTuna “B ropoje A Ooyiee MIIIJIMOHA JKUTENEH”, “y Hero roynyosle riasza” He
ABIIIIOTCS BBICKA3bIBAHUSIMU, TAaK KaK JUISl BBIACHEHUS MX UCTMHHOCTH WM JIOKHOCTU HYXHBI
JIOTIOJTHUTEIIbHBIE CBEEHUS: O KAKOM KOHKPETHO FOpOJIE WM YEJIOBEKE UJIET peub. Takue npen-
JIO’)KEHUS Ha3bIBAIOTCS BBICKA3bIBATEIbHBIMU (DOPMAMHU.

BoickasbiBaTesbHast ¢popmMa - 3TO IOBECTBOBATEIBHOE IPEMJIOKEHUE, KOTOPOE INPSAMO
WJIM KOCBEHHO COJAEPIKHUT XOTs Obl O/IHY IEPEMEHHYIO U CTAHOBUTCS BhICKa3bIBaHHEM, KOTJa BCE
NIEPEMEHHBIE 3aMELAI0TCs CBOMMU 3HAYECHUSIMHU.

Ynorpebisiembie B OOBIYHON pedu CBA3KU: "HE”, “n”, “nnn”, “eciu... , T0”, “Toraa u TOIb-
KO TOorja” ¥ ApyTHe MO3BOJISIOT U3 YXKE 3aJJaHHBIX BBICKA3bIBAHUI CTPOUTH HOBBIE. Takue cioBa
U CJIOBOCOYETAHUS HA3bIBAIOTCS JIOTHYECKUMHU CBSA3KAMMU.

Bricka3piBaHus, 00pa3oBaHHBIE U3 JPYTUX BBICKA3BIBAHUN C IMOMOIIBIO JIOTHYECKUX CBSI-
30K, Ha3bIBAIOTCS COCTABHBIMHU. BbICKa3bIBaHMs, HE SIBISIOLIMECS COCTaBHBIMHU, HA3bIBAIOTCS
3J1eMEHTAPHBIMH.

DneMeHTapHbIe BBICKA3bIBAHUSI COOTBETCTBYIOT alreOpanvyeckuM IMEepEeMEHHBIM, COCTaB-
HbIE — QYHKIUSM.

Tak, Hanpumep, U3 dJIEMEHTapHBIX BbICKa3bIBaHUM “MBaHOB - chimmk’, “VIBaHOB - CKpH-
nay’”’ Ipy MOMOILHU CBS3KU “U”° MOXHO MOJIYYHTh COCTABHOE BbICKa3biBaHUE “VIBAHOB - CBHIIIMK U
CKpHIIay”’, HOHMMaeMoe Kak “VIBaHOB - CHIIIMK, XOPOILIO UTPAOIIMI Ha CKPUIIKE .
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[Ipu moMony CBA3KM “WJIM’ U3 3THUX K€ BBICKA3bIBAHUI MOKHO IMOJYYUTh COCTAaBHOE BBI-
cKka3biBaHue “VIBaHOB - CHIIIUK WM CKpUIa4”’, TOHUMaeMoe B anreOpe JOruKH Kak “VIBaHOB Win
CBIILMK, WJIA CKPUIIa4, WIH U CHIIIUK U CKpUIIay OJTHOBPEMEHHO .

VICTUHHOCTD WM JIOKHOCTH IOJIY4ae€MBIX TaKMM 00Opa3oM COCTAaBHBIX BBICKA3bIBAaHHH 3a-
BHUCHUT OT UCTUHHOCTH WJIM JIO)KHOCTH 3JIEMEHTAPHBIX BbICKA3bIBAHUM.

K ocHoBHBIM soruueckum omepaiusm otHocat onepauuio HE (orpuunanue, nnsepcus —
NOT), onepanuio M (;rormueckoe ymHOKeHHE, KOHBIOHKIMSA — AND), oneparuro UJIN (oru-
4yecKoe coXeHue, u3bioHkimsa — OR).

B maremaTuueckoil JOTHKe onpeaenseTcs cnenunaibHas anredpa — ajaredpa JIOTHKHU, CO-
Jeprallias ornepanuy KOHBIOHKIMM, AU3BIOHKLIUU M OTPULIAHUS, KOTOPbIE MO3BOJISIT IIPOU3BO-
JIUTH TOKJIECTBEHHBIE TPEOOPa30BaAHUS JOTHUECKUX BBIPAXKEHHI.

B otnmume ot 00b14HOIM anreOphl, H3ydaroneil MaTeMaTuieckue (pyHKIuM, anredpa Joru-
KM U3y4aeTr jiorudeckue (yHKIuu. M3BecTHO, YTO (QYHKIUS — 3TO 3aKOH COOTBETCTBHUS MEXKIY
nepeMeHHbIMH. ClleJ0BaTeIbHO, JIOrn4eckasi GyHKIMs — 3TO 3aKOH COOTBETCTBUS MEX]Y JIO-
TUYECKMMHU NepeMEHHbIMU. Jlornueckas nepeMeHHasi — 3TO Takas IIEPEMEHHasl, KOTOpasi MOKET
MPUHUMATh OJHO M3 JBYX BO3MOXHBIX 3HaueHHil: 0 («wioxb») U 1 («uctuHay). Jlormueckas
GyHKIUS MOXKET Tak)Ke NMPUHUMATh JBa 3HaueHuda. M3 3Toro ciuemyer, 4yTo JOTHYECKHE Tepe-
MEHHBIC ¥ (DYHKIIUH ONPE/Ie/ICHbI HA MHOXeCTBe BYX 3HaueHuit — {0,1}.

COBOKYITHOCTb JIOTUYECKUX IEPEMEHHBIX X1, ..., Xn HA3bIBAETCS HAOOPOM IepeMeHHBbIX.

Jlornueckoii (QyHkuuei (pyHkuueii anredpbl JIOTHKM) OT HaOopa JIOTHYECKHX
nepemeHHbIX F(Xi, ..., Xp) HaspiBaeTcs (YHKIUSA, KOTOpas MOXKET IPUHUMATh TOJBKO JBa
3HAYEHUs: UICTHHA WK JI0XKb (1 mnu 0).

Jlornueckue (GyHKIUU XapaKTEpU3YIOTCS (3aJa0TCHA) TaK Ha3bIBAEMbIMHU TA0JIMIAMH HC-
THHHOCTH, WJIK COOTBeTCTBUSA. Tabmuia HCTHHHOCTH TPEACTABIACT COO0H TabuuIly, yCTaHAB-
JUBAIOIIYI0 COOTBETCTBUE MEXKI1Y BO3MOKHBIMU 3HAUECHUSIMU HAaOOPOB MEPEMEHHBIX U 3HAYCHU-
aMu QyHKIMH. CJ107KHBIE JIOTHYeCKHe (PYHKIMH, KaK IPaBUJIO0, BHIPAXKAIOTCS Yepe3 MPOCTHIE.
[Ipocteie noruueckue GyHKIMH, 3aBHCSIIME OT OJHOW WM JABYX JIOTHYECKHX MEPEMEHHBIX,
Ha3bIBAIOTCS dJIeMeHTapHbIMU. Huke npuBeeHs! TaOIUIbl HCTUHHOCTH 0a30BbIX JIOTHYECKHX
onepaumu.

Tadauubl HCTHHHOCTH 0A3UCHBIX JIOTHYECKHUX ONepanui

Otpunianue Konbronkmus JIM3BIOHKIHS
a —a a b anb a b avb
0 1 0 0 0 0 0 0
1 0 0 1 0 0 1 1
1 0 0 1 0 1
1 1 1 1 1 1

3aKkoHBbI aJaredpbI JJIOTHKH

B anrere JIOTUKHW BBIIOJIHAIOTCA CJICAYIOIIUC OCHOBHBIC 3aKOHBI, ITO3BOJIAIOIINC IMPOU3BO-
JUTHb TOXKJICCTBCHHBIC Hp606p330BaHI/I$I JJOTHYCCKHX BI)Ipa)KeHI/II\/’IZ

pedieKCUBHOCTH ava=a ana=a

KOMMYTaTHBHOCTH avb=bva aAb=DbAa
aCCOIMAaTUBHOCTH (@nb)yaAc=an(bAc) (avb)vc=av(bvec)
TUCTPUOYTUBHOCTH an(bvc)=(@Ab)v(anc) av(pac)=(avb)a(avec)
ne Moprana —(aAb)=—aV—b —(avb)=—aA—b
TIOTJIOLICHUS av(@ab)=a an(avb)=a

OTPUIIAHUS OTPUIIAHUS —(—a)=a

39




Jlpyrue nmojie3Hble COOTHOLICHUS:

A —B paBHOCHILHO " A v B

A — (B v C) paBrHocmwipHO (A — B) v (A — C)

A — (B AC) paBuocmibHO (A — B) A (A — C)

A=B paBHocmiibHO (A A B) v (= A A—B)
A=B paBHocmiibHO (A v B) A (A Vv —B)
A=B paBHOCUIBLHO (A — B)A (B — A)

— (A =B) paBHocmiibHO (A v B) A (— A v —B)

- (A =B) paBHocuiibHO (A A~ B) v (= A A B)

PaBHOCWIIBHBIE TPEOOPA30BAHUS JIOTHUSCKUX (POPMYIT UMEIOT TO K€ Ha3HAuUCHHUE, YTO U Tpe-
oOpazoBanus hopmya B 00baHOM anredpe. OHU ciryaT JUisl ypoIiieHus: GopMyJl WU IPUBEICHUS
WX K OIPeIeIEHHOMY BHY ITyTEM HCIIOIH30BaHMS OCHOBHBIX 3aKOHOB aJTeOphI JIOTUKH.

[Ton ynpomenueM ¢opMyJibl, HE COAEpKalleld onepanuii UMIUIMKAIMN ¥ SKBUBAJICHIINH,
MMOHUMAIOT PAaBHOCHUIIBHOE TIpeoOpa3zoBaHue, MPHUBOIAIICE K GopMylie, KOTOpas JIN0O COACPIKHUT IO
CPaBHEHHUIO C MCXOJIHOM MEHbIIEE YUCIO ONepaluii KOHBIOHKIUU U AU3BIOHKIUU U HE COJCPIKUT
OTPUIIAHHUI HEIIEMEHTAPHBIX POPMYII, THOO CONCPIKUT MCHBIIICE YUCIIO BXOKICHHUH ITEPEMCHHBIX.

OBM cTposiTcs U3 KOMIIOHEHTOB C JIBYMsI YCTOWYHMBBIMU COCTOSHHUSIMH. OJIHO COCTOSTHHE
o0o3HavaeTcs HyJdeM, JIpyroe — equHuIed. Ha Takue KOMIIOHEHTHI BO3ICHCTBYIOT JBOMYHBIC CHT-
Haibl. [lo Bo3elCTBUEM CUTHATIOB KOMIIOHEHTHI U3MEHSIFOT CBOM COCTOSIHUSA, T.€. COCTOSIHHE KOM-
MMOHCHTOB WJIM 3HAYCHUS WX BBIXOJHBIX CHUTHAJIOB 3aBUCAT OT 3HAYCHUH BO3JCHCTBYIONINX CHUTHA-
noB. O4eBHIHO, YTO (PYHKIIMOHUPOBaHHWE KOMIIOHEHTOB DOBM criesyeT onuchiBaTh JOTHYECKUMU
¢dbyakusmu. o 3Toii nmpuumrHe anredpa JOTUKH HAXOJUT HEIMOCPEICTBEHHOE U ITUPOKOE TIPUMEH €-
HUE TpU Pa3pabOTKe U UCIOIB30BAHUU CPEJCTB JIEKTPOHHOMN BBIYUCIUTEIHHON TEXHUKH.

MatemaTruecKkuid anmapar ajareOphl JIOTHKU O4YeHb yJ0O0eH AJIsS ONMUCAaHHs (YHKIIMOHUPOBA-
HUS alMapaTHbIX CPEJICTB KOMITBIOTEPA, MOCKOIbKY OCHOBHOW CHCTEMOMN CUHCIIEHHUSI B KOMITBIOTEpPE
SIBJIICTCS IBOMYHAS, B KOTOPOU HCIONB3ytoTCs mudphl 1 1 0, a 3HAYCHHI TOTUIECKUX MTEPEMEHHBIX
TOXKe aBa: “1” u “0”.

W3 sToro cnenyer aBa BEIBOJA:

1. OgHM ¥ Te Ke YCTPOHCTBA KOMITBIOTEPA MOTYT MPUMEHSTHCS JUIsl 00paOOTKH U XpaHSHHS
KaK YHCIIOBOM MH(OPMAIINH, MPEACTABIEHHON B JBOMYHON CHCTEME CUUCIICHHUS, TaK U JOTHUYECKHUX
MEPEMECHHBIX.

2. Ha srane KOHCTpYHMpPOBaHUS aNMapaTHBIX CPEACTB anredpa JIOTUKH MO3BOJISIET 3HAYNTEN b-
HO YIPOCTHTH JIOTHYECKHE (DYHKIIMHU, ONMUCHIBAIONIHE (DYHKIIMOHHPOBAHUE CXEM KOMITBIOTEpa, H,
CJIEIOBATENbHO, YMEHBIIUTD YUCIIO JIEMEHTAPHBIX JTOTMUYECKHUX DJIEMEHTOB, U3 IECATKOB THICSY KO-
TOPBIX COCTOSIT OCHOBHBIC y3JIBI KOMITBIOTEPA.

ITouckoBble 3alpocChI B CETHU I/IHTepHeT

B s3pike 3ampocoB MOMCKOBOTO cepBepa Ui 0003HaueHus joruyeckoil onepauuu «MJIN»
UCTOJIB3YETCsl CUMBOII «|», a 1151 0003HAaUYEHUs JIOTH4ecKoil oneparuu «M» — CUMBOIT «&».
CqHTaeTCH, 4YTO BCE 3alpOChbl BBIIIOJIHAINCH MPAKTUYCCKH OJHOBPEMEHHO, TaK 4YTO Ha6op
CTpaHULI, COAEPKAIINUX BCE HCKOMBIE CII0BA, HE U3MEHSJICS 3@ BPEMs BBIIIOJIHEHUS 3aIIPOCOB.
IIyctb A — MHOXKECTBO CTpaHMII, Ha KOTOPBIX BCTpeuaeTcs ciIoBO A, a B — MHOecTBO cTpa-
HULI, Ha KOTOPBIX BCTpeyaeTcs ciaoBo B; Toraa:
e 3anpoc A & B cooTBeTCcTByeT nepecedeHnio MHOXeCTB A M B;
e 3ampoc A|B cOOTBETCTBYET 00BEAMHEHUIO MHOXKECTB A U B;
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A|B A&B
Jlnst nByx obnacteit A u B ciipaBeyinBa (popmyJia BKIKOYEHUH M MCKIIOYEHHH
NajB=Na+Ng —Nags.
dopMyia BKIIOUESHUN U UCKITFOUCHHH 1711 TpEX obmacteit A, B u C:
NajBjc=Na+Ng+Nc—-Nags—Nasc—Nsac +Nagsac.

'e'

Bapuant 0
Bananue 1. Jlornyeckas ¢yukius F 3amaéres Beipakenuem (W —Yy) A (Y =X) A (XV z). Ha
PHCYHKE MPUBEIEH YaCTHYHO 3aIlOJIHCHHBIN (pparMeHT TaOauIbl HCTUHHOCTH (GyHKIuU F, comep-
JKalMid HENOBTOPSIONHEcs: CTpoku. Omnpesenure, KaKoMy CTOJIOIY TaOIMIbI HCTUHHOCTH (DYHK-
K F COOTBETCTBYET KaKaas M3 NEPEMEHHBIX X, Y, Z, W.

? ? ? ? F
1 1 1 1

1 1 1
1 1

B otBere Hamumure OYKBHI X, Y, Z, WB TOM IMOpSAAKE, B KOTOPOM HIYT COOTBETCTBYIOLIHE WM
CTOJIOLBI. ByKBbI B OTBETE MUILNUTE MOAPSAI, HUKAKUX pa3ieiauTeseldl Mexay OyKBaMHU CTaBUTh HE
HYKHO.

Ilpumep. IlycTh 3amaHo BBIpaXXKEHHE X — Y, 3aBUCSAIIEE OT JABYX MEPEMEHHBIX X MY, U (hparMeHT
TaOJIUIBl HCTUHHOCTH:

Ilepemennas 1 | [lepemennas 1 | @ynkuus

?77? ?777? F

0 1 0

Torna nepBoMy CTOJI0Iy COOTBETCTBYET IEpEMEHHAs Y, a BTOPOMY CTOJIOIly COOTBETCTBYET Iepe-
MeHHas X. B oTBeTe Hy)KHO Hanucars: YX.
Pewenue:
Cnocob 1:

3amMeTuM, 4TO 4TOOBI BhIpaXKEHHE ObUIO MCTUHHBIM, JOCTATOYHO, €CIIM BBIPAKEHUS BO BCEX
cKOOKax OyayT HCTUHHBIMHU.

PaccmoTpum mepByio CTpoKy TaOIUIbl HCTUHHOCTH. {151 Toro 4uTtoObl mepBasi ckoOka Oblia
WCTHHHOM, MepeMeHHas Y JoJbKHa ObITh paBHA equHMIE. Toraa ckoOka (—y = X) Oyaer npuHUMAaTh
3HaueHue 1 tonbko mpu X = (. 3HAYUT, MEPEMEHHON X COOTBETCTBYET MEPBBIA CTONOEI] TaOIUIIbI
HUCTUHHOCTH.

PaccmoTrpuMm BTOpyro CTpoky TaOnuubl HCTUHHOCTH. IlepemenHast X =1, Torma ckoOka
(Y =X) Oyner mpuHUMAaTh 3HaYeHWE UCTUHHOCTH TOJBKO mpH Y = 0. YToOs! ckoOka (W — Y) mpH-
HUMaja 3HaueHue 1, W He IoJDKHA paBHAThCA 1. 3HAYUT, NEPEMEHHOM Z COOTBETCTBYET BTOPOMU
cToJi0el] TaOIUIbL.

PaccMoTpuM TpeThio CTPOKY TaOiMIlbl HCTUHHOCTH. [Ipeanonokum, 4To TpeTbeMy CTOJIOLY
Ta0JIMLBI UICTUHHOCTH COOTBETCTBYET MEPEMEHHas Y, TOr/1a BHE 3aBUCUMOCTH OT TOrO, Kakue 3Ha-
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YeHus OYAYT CTOSITh B OCTAILHBIX CTOJIOIAX TPEThEe CTPOKHU (IIPU YCIOBHUHU, YTO OHA HE COBMANACT
C MepBOM), BbIpaXkeHHe Bceraa OyaeT oxHbIM. ClieZjoBaTeabHO, TPETHEMY CTOJIOIY COOTBETCTBYET
nepeMeHHas W, a 4eTBEPTOMY — IepEeMEHHas Y.

Cnocob 2:

CocraBuM TabIMIy HCTUHHOCTH TS BRIpaKeHHS (W — Y) A (TY =X) A (X V Z) 1 BBIIHIIEM T€
HaOOpbI IEpeMEHHBIX, MIPU KOTOPBIX JaHHOE BhIpaxkeHue paBHO 0. B HaGopax mepeMeHHbIE 3aru-
IeM B MOPSIIKE X, ), z, w. [lonyunum cienyromiyrie HaOOpHI:
0,1,1,0),
0,1,1,1),

(1,0,0,0),
(1,0,1,0).

ComnoctaBuM 3TH HAOOPHI C MPUBEACHHBIM B 331aHUU (PPAarMEHTOM TaOJIUIIBI UCTUHHOCTH.

IlepBas crpoka Tabmuubl (KaKk MUHUMYM TPHU €AMHMIIBI) MOXKET COOTBETCTBOBATH TOJBKO
Haoopy (0, 1, 1, 1), cnemoBaTeNnbHO, MEPBBIA CTOJIOEI] TAOIHUIIBI COOTBETCTBYET NIEPEMEHHOU X, U B
MIEPBOM CTOJIOIIE MepBOii cTpoKH cTouT 0.

Paccmotpum BTOpYyIO CTpOKY Tabmuiel. B Heli X=1, u emle kak MUHUMYM OJHA TepeMeHHAs
MpUHUMAET eJUHUYHOe 3HadeHue. ClieoBaTeIbHO, 3Ta CTPOKAa MOXKET COOTBETCTBOBATh TOJHKO
Haoopy (1, 0, 1, 0). Torma Bropoii cronber TabauIBl COOTBETCTBYET IEPEMEHHOM Z.

B Tpetheit cTpoke TaONHIBI €IMHUYHOE 3HAYCHHE IPUHUMAET OJIHA U3 MEPEMEHHBIX Y Wi W,
CJIEIOBATEIBHO, 3Ta CTPOKA MOXKET COOTBETCTBOBATh ToJbKO Habopy (0, 1, 1, 0). Torna uerBepThiii
cTON0Oe1 — ATO MepeMeHHas Y, a TPeTUil — nepeMeHHas W.

OTBeT: XZWY.

3ananue 2. B A3bIke 3ampocoOB MOMCKOBOIO CepBepa AJIsi 0003HAYCHHUS JIOTHUECKOH Oomepanuu
«MJIN» ucnonb3yercst CUMBOJI «|», a A 0003HaueHHsl Jlorudeckoil omeparuu «M» — cumBon
«&». B Tabnuue npuBeAeHbl 3alpoChl U KOJUYECTBO HAMJEHHBIX [0 HUM CTpPaHUI] HEKOTOPOIO
cermeHTa cetu MHTepHer.

3anpoc Haiineno cTpanuig
(B THICHYAX)

POsUTb | KJIaBUATypa | MbIIIb 723
posuiib & KJ1aBHaTypa & MbIIb 1
posiiib & MBIIIIb 1

posuIb 111

KJIaBHATypa 343
KJIaBHaTypa & MbIIIb 95
KJIaBHaTypa & posiiab 43

Kakoe xonmuecTBo cTpanuil (B Thicsidax) OyeT HallCHO T10 3ampocy MbIIIb?
CunraeTcs, 4TO BCE 3apOChl BHITOIHSUINCH PAKTUYECKH OJJHOBPEMEHHO, TaK YTO HAabOp CTpaHHII,
COJZIep KaIMX BCE HCKOMBIE CII0BA, HE U3MEHSJICS 3a BPEMSI BBIIIOJHEHNUS 3aIIPOCOB.

Pewenue:

[IpencraBum Tabauiy B Buje Kpyros Jitnepa. [lycTs posinb — kpyr 1, kKilaBuatypa — Kpyr 2,
Mbllib — Kpyr 3. Torma 3amaya — HaiiTm konmyecTtBO 3iemeHToB N B obOmactsax 3, 5, 6, 7:
N3 + N5 + Ng + N7.

ITo Tabnuiie N3BECTHO:

N1+N2+N3+N4+N5+N6+N7:723(1)
N5 =1

N5+N6:1(2) e
N+ Ng+ Ns+ Ng =111 (3) A‘
N2+N4+N5+N7:343(4)

N5+N7:95(5)

N4+ N5:43 (6)
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[ToncraBum N5 Bo BTopoe ypaBHenue U HagiéM Ng: Ng =1 — 1 = 0. Tenepp noacraBum Ns B
naroe ypaBHeHue u Haiém N7: N7 = 95 — 1 = 94, Tlocne sToro nmoactaBuM Ns B IIECTOE ypaBHEHHE
u Hariaém Ny Ny = 43 — 1 = 42, Teneps noactaBuMm Ny, Ns 1 N7 B ueTBEpTOC YpaBHEHHE U HAHAEM
No: N =343 —1—-42—94 =206. Jlanee noxcraBuM Ny, Ns 1 Ng B TpeTbe ypaBHEHHE U HaWIEM
Ni: N; =111 -1 -42 = 68. Teneps moAcTaBUM BCE HalJIeHHBIC 00JACTH B TMEPBOE YpPaBHCHHE U
HanéM N3: N3 =723 -68 —206 —42—-1—-0—-94=312. Tenepp MOXeM HANTH KOJIHYECTBO dJie-
MEHTOB B 00mactsax 3,5, 6,7: N3+ N5+ Ng + N, =312+ 1 + 0 + 94 = 407.

Otsert: 407.

3ananue 3. Ha uncioBoii mpsMoit nanbl 1Ba otpeska: P = [25; 50] u Q = [32; 47]. Ykaxure
HauOOJBIIYI0 BO3MOXKHYIO JJIMHY MMPOMEKYTKa A, U1t KOTOPOTO hopMmyia
(—|(x€A)—> (xEP))—> ((xEA)—> (xEQ))
TOXKJIECTBEHHO MCTUHHA, TO €CTh MPUHUMAET 3Ha4eHue | mnpu J1ro00M 3HAUEHUU IEPEMEHHOM X.
Pewenue:

[IpeobpazyeM gaHHOE BBIpAKEHHE:
(—|(xEA)—>(xEP))—>((xEA)—>(xEQ))=((xEA)V(xEP))ﬁ((erA)V(xEQ))z
=-((xeDHVvExeP)Vv((xeAVExeQ)=xeADAN(x&P)V(xeA)V(xeEQ)=
=(xg AV (x€Q)

Taxum o6pazom, 1100 X HOBKEH NpuHaIexkaTs Q, 11ubo He mpuHaaIeKaTh A. DTO 3HAYUT,
9TO JJIs1 JOCTHKCHHSI HICTUHHOCTH JJIS BCEX X, HEOOX0MMO, YTOOBI A TIOJTHOCTBIO coaepKaics B Q.

Torma MakcUMyM, KaKUM OH CMOXET CTaTh, 3TO BceM Q, TO eCcTh JITUHOM 15.
OTrserT: 15.

3aganue 4. O603HauuM yepe3 M&N Mopa3psAIHYI0 KOHBIOHKIIUIO HEOTPUIATENIbHBIX LEbIX YH-
cen m u N. Tak, Hanpumep, 14&5 = 1110,&0101, = 0100, = 4.
J1J1s Kakoro HaMMEHBIIEr0 HEOTPULIATEIBHOTO 1eNoTo uncia A Gopmyna
X&25#0—> (x&17=0— x&A #0)
TOXKJIECTBEHHO MCTHHHA (T.€. MPUHUMAET 3HaueHue | mpu 1000M HEOTPHUIIATETLHOM IIEJIOM 3Haye-
HUH IEPEMEHHOM X)?
Pewenue:

[Tepenuiem JIOTHYECKOE BBIPOKEHUE B JIPYTUX O0003HAYCHUSAX U YIIPOCTUM €T0 C HCIIOJIB30-
BaHHEM 3aKOHOB alTreOphl JTOTHKU:
— 25— (Zi7 — ~Za) = Zos\| = Zy7 N ~Zp = Zos | = (Z17 NZp) = (Z17 NZp) — Zos =
=Zarva) — Los.

3anuireM 9uciio 25 B IBOMYHOU cucTteMe cuncieHus: 2510 = 11001,. Equanunsie OHUTEL, CTO-
SIUEe B IPABOW YaCTH, JOJKHBI SIBISIThCS AMHUYHBIMU OuTamu JieBoit. [lockonbky 1719 = 10001,
JIBOMYHAS 3aIFCh UICKOMOTO YUCIIa A JIOJDKHA COCpXKaTh €AIMHUYHBIA OUT B TpETheM paspsjie (Kak
0OBIUHO, CYHTAs CIIpaBa HaJeBO, HaUMHasl ¢ HyJsA). Tem cambiM, HaumeHbInee A = 1000, = 81.
OTBerT: 8.

3aganme 5. /{119 KaKOro HAaMMEHBIIETO MEJOT0 HEOTPUIATETBHOIO YHUCIIa A BBIPAKEHUE
Bx+T7y<A)V (x=y)V (y>6)
TOXKJIECTBEHHO UCTUHHO, T. €. IPUHUMAET 3HAYCHHE | MPH JIFOOBIX IENIBIX HEOTPUIATSIIBHBIX X U Y?
Pewenue:
Cnocoo I:

Pemmm 3agauy rpadudecku. YcmoBus (X >Y) u (Y > 6) 3a1al0T MHOXKECTBO, OTMEUEHHOE Ha
PHUCYHKE 3aKpamieHHon 001acThio. UToOBI MCXOHOE BRIpAXKEHUE OBIJIO TOXKIECTBEHHO HCTHHHO JIJIsI
TMOOBIX TENBIX W HEOTPUIIATENbHBIX X U Y, TpsAMas 3X + 7y = A JODKHA MPOXOAUTH 4Yepe3 TOUKY
(6; 6), HO, TOCKOJIBKY HEPABEHCTBO (X > Y) HECTPOroe, MpsMasi MOXKET MPOXOIUTh HUXe 0uKH (6; 6)
U BbIe Touku (5; 6). Takum 00Opa3oM, HaUMEHBIIIEE IEI0e HEOTPUIATENIbHOE A, YIOBIETBOPSIO-
iee yCIoBHIO 3a1a4u — 3T0 A paBHOE 58.
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Cnocob 2:

[TpuBenem aHanuTUYeCKOE pelieHne. ECm HCTUHHO OHO U3 BhIpakeHui (X >Y) wim (Y > 6),
TO BhIpakeHue (3X + 7y <A) V (Xx>y) V (y > 6) HCTUHHO HE3aBHCHUMO OT 3HAYCHUS A.
Ecmu xe o6a BeipaxkeHust (X >Y) u (Y > 6) JIOKHBI, TO €CTh IPHU BBINOJIHEHUHN yCIOBUH (X <Y) u
(y <6), Beipaskenue 3X + 7y < A T0JIKHO ObITh HCTHHHBIM.
HaiineMm MakcMManbHO BO3MOMKHOE 3HAYCHHE BBIpaKEHHsSI 3X + 7Y MpU BBIMOJHEHUU YCJIOBHUI
(x<y)u(y<6).
3aMeTuM, 4TO JJIs LEeJIbIX YMCE HEPABEHCTBO (X < Y) paBHOCUJIbHO HepaBeHCTBY (X <Y-1). Toraa
3X+7y <3(y-1) + 7y =10y -3 <60 — 3 =57.
Takum 00pa3oM, JOKHO BBIOIHITHCS yelloBue 57 < A, oTkynma A = 58.
OtrBert: 58.

3apanue 6. CKOJBKO CYIIECTBYET Pa3IMUHBIX HAOOPOB 3HAUCHUN JIOTUYECKUX MEPEMEHHBIX
x1,x2,...x7,yl,y2, ... y7, KOTOpbIE YAOBJIETBOPSIOT BCEM MEPEUNUCICHHBIM HUXKE YCIOBUIM?

(XIVX2)A((XLAX2) >x3)A—-(x1 AYyl)=1

X2V X3)A((X2Ax3) >x4) A~ (x2AYy2)=1

(X5 V X6) A (X5 A x6) >x7) A= (x5AYy5) =1
(X6 V X7) A =(x6 A y6) =1

XTAYy7T=0
B oTBeTe He HY)KHO MepedHCIIsATh BCE pa3nyHble HAOOPHI 3HAYeHH NepeMeHHbIX X1, X2, ..., X7, y1,
y2, ..., Y7, Ipu KOTOPHIX BBHITIOJIHEHA JaHHAs CHUCTeMa paBeHCTB. B kadectBe oTBeTa Bam HyX)HO

yKa3aTh KOJIMYECTBO TAaKUX HAOOPOB.
Pewenue:
W3 nocnennero ypaBHeHUs HAaXOJUM, YTO BO3MOKHBI BapHaHThI 3HaueHuil x7 u y7: 10, 01,
00. ITocTponM IpeBO BapHAHTOB JUIS KKIOTO W3 BaPHAHTOB 3HAUYCHUU X7 u y7. st mapbl 3Hade-
Huit 00:

X7¥7  XeVe Xs¥s  XgVa X1Y1

0 0

00—10—0, —10 —.. =0,
[IepemenHas y npunnmMaet 3Hadenue | wim 0 B Toukax y3S, y3, yl. [loaTomy konudecTBoO pas-
JTUYHBIX HaOOpOB mepemeHHbIX X1, X2, ... X7, yl, y2, ... y7, yIOBIETBOPSIONIUX CUCTEME PABHO

23=8.

I[J'ISI HapBI 3Ha‘leHI/II71 01 I[peBO peI_HeHI/Iﬁ AHaJIOTU4YHOC, HOCKOJ‘ILKy y7 BXOOUT TOJBKO B OAHO
ypaBHeHue. Cie10BaTeNbHO, TAKKE UMEEM BOCEMb HAOOPOB PEIICHUH.

JlepeBo BapuaHTOB /i1 apbl 3HadyeHui 10:
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B mepBoii BeTke mMeeM BoceMb HAOOPOB pelieHHMid. B mepBoil «mojaBeTke» BTOPOH BETKH
(10 —» 10 — ...) nmeem 7 HabopoB pemenuil. Bo BTopoii «moaserke» Bropoii Betku (10 — 00/01
— ...) uMeeM 14 HabOpOB pelIeHUH.

Bcero umeem 8 + 8 + 8 + 21 = 45 HaOOpOB pellICHUIA.
OtBeT: 45.

BapuanTt 1
3amanue 1. Mumia 3anonssn tabmuiy uctuHHocTH QyHkimu (—X/\-y)V (X=z)V w, HO ycnen 3a-
HOJTHUTP JIUIIH PPArMEHT U3 TPEX PA3IMYHBIX ¢€ CTPOK, JaXe HE yKa3aB, KAKOMY CTOJOIY Tabiu-
b COOTBETCTBYET KaXK/1as U3 IIEPEMEHHBIX W, X, Y, Z.

(—x\=y)\/ (x=2)\V w
1 1 0
1 0 0
0 1 1 0 0

Omnpenenure, KaKOMY CTOJIOIY TaOIUIIBI COOTBETCTBYET KaXKaasi U3 MEPEMEHHBIX W, X, Y, Z.

B orBere Hanummre OYKBBIW, X,Y,ZB TOM MOpSIKE, B KOTOPOM HUAYT COOTBETCTBYIOIIHNE WM
cToyONbl (CHavYanma OyKBa, COOTBETCTBYIOIIAs IIEPBOMY CTOJIOILY; 3aTeM OYKBa, COOTBETCTBYIOIIIAS
BTOPOMY CTOJIOIY, ¥ T.1I.). BYKBBI B OTBETE MUIIKUTE MOAPS, HUKAKUX Pa3elUTeeH MexIy OyK-
BaMU CTaBUTh HE HYXHO.

Ipumep. Ecu Ob1 GyHKINs ObLTa 3a1aHa BeIpakeHHeM —XV/ Y, 3aBUCSIIUM OT JBYX MEPEMEHHBIX, a
(dbparMeHT TaOIUIIBI UMEN OBl BUJ

—x\'y
0 1 0

TO ICPBOMY CTOJ'I6I_Iy COOTBETCTBOBAJIA OBI NEepeMEHHas Y, a BTOPOMY CTOJ'I6I_Iy — IICpEeMCHHas X. B
OTBETC CJICA0BAIO ObI HaIMCaTh yX.

3ananme 2. B s3bIKe 3aIpOCOB MOMCKOBOIO cepBepa il 00O3HAUYEHUs JIOTMYECKOM omepanuu
«WJIN» ncnonb3yeTcsi CUMBOI «|», a sl 0003HauUeHus JJornueckoil onepaunu «M» — cuMBOI «&».
B Tabnuie nprBeeHbI 3apoCkl U KOJUYECTBO HalIEHHBIX [0 HUM CTPAHUI] HEKOTOPOT'O CETMEHTa
cetu nTepHer.

3anpoc Haiigeno crpanuig

(B COTHSIX THICHY)
babouxa 22
Tpaxmop 40
Tpaxmop | babouxka | I’ ycenuya 64
babourka & I'ycenuya 10
Tpaxmop & ['ycenuya 16
Tpaxmop & babouka 0

Kakoe konmaecTBO cTpaHwmIl (B COTHSX THICAY) OyeT HaiiieHo 1o 3anpocy I ycenuua?
CuuTtaercs, 4TO BCE 3aMPOCHI BHITOTHSIHCH MPAKTUYECKH OJHOBPEMEHHO, TaK YTO HAOOp CTpaHHUII,
CoOJIeprKalliX BCE MCKOMBIE CIIOBA, HE U3MEHSICS 32 BPEMSI BBIIIOJIHEHHUS 3alIPOCOB.
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3ananue 3. Ha uncnoBoii npsimoii nausr n18a orpeska: P =[20, 50] u Q =[30,65]. Otpe3ok A TakoB,
yro popmyna (X € A) — (X € P) —»— (X € Q)) ucTrHHA MpH JIFOOOM 3HAYCHUHU MEPEMEHHOH X.
KakoBa HauMeHbIIIasi BO3MOXKHAsI JTHHA OTpe3ka A?

3aganue 4. O003HaUUM Yepe3 M&N MOpa3psIHYI0 KOHBIOHKIIUIO HEOTPHIIATEIBHBIX IEIBIX YH-

cenr M u n. Tak, Hanpumep, 14&5 = 1110,&0101, = 0100, = 4.

J1J1s KaKoro HaMMEHBIIIET0 HEOTPULIATEIBHOTO 1eJIoro uncia A Gpopmyna
X&39=0V (X&42 =0 — X&A # 0)

TOXKJICCTBEHHO MCTHHHA (T.C. MPUHUMAET 3HaYeHHE | MpH Jr000M HEOTPHUIATEILHOM IICJIOM 3HaYe-

HUH IEPEMEHHOM X)?

3aganue 5. [[1s1 Kakoro HAMOOIIBIIETO EIOT0 HEOTPULIATEIIBHOTO YKcia A BRIpAKEHUE
(x-y>A)V (x>y)V (8 >X) ToXIeCTBEHHO UCTHHHO, TO €CTh IPUHUMAET 3HAYCHHE | TIPHU JTFOOBIX
[EJIBIX HEOTPHUIIATENILHBIX X U Y?

3aganue 6. CKOJBKO CYIIECTBYET Pa3IHYHBIX HAOOPOB 3HAYEHHI JIOTHYECKUX ITEPEMEHHBIX X1, X2,
v X6, y]_, yz, v ye, KOTOPLBIC yI[OBHeTBOprOT BCEM IICPCUUCIICHHBIM HHIKC YCHOBI/IHM?

X1 —VY1= 1

(X2 = X \Y2)) N (Y2 —y1) =1

(X3 = (2 \Y3)) N (ys > y2) =1

(X6 — (Xs \ Y6)) \ (Yo — ¥s) = 1

B oTBeTe He HY’KHO NEPEUYHCIATh BCE pa3jMdHble HAOOpHl 3HAYCHHH MEPEMEHHBIX X1, X2,
... X6, Y1, Y2, ... Y6, IPM KOTOPBIX BBHIIIOJIHEHA JaHHAs CUCTEMa paBeHCTB. B kauecTBe orBeTra Bam
HY)KHO YKa3aTh KOJTMYE€CTBO TAKUX HAOOPOB.

Bapuanr 2
Baganue 1. Muma 3amonHsa Tabnuiy ucthHHOCTH  QyHKIuU (—X\-y)V (X=z)V-w, HO
YCIIEI 3aIOIHUTh JIHIIb (PParMeHT U3 TPEX Pa3JIHYHbIX € CTPOK, JakKe HEe yKa3aB, KAKOMY CTOJIOIY
TaOJIMIIBI COOTBETCTBYET KaXK/1ash U3 MEPEMEHHBIX W, X, Y, Z.

(—x"\=y) V (x=2)\\-w
0 1 1 0
1 0 0 0
1 0 0

Omnpenenure, KaKOMY CTOJIOIY TaOJIUIBI COOTBETCTBYET Ka)KJasi U3 MEpeMEHHBbIX W, X, Y, Z.

B otBere Hammmute OYKBBI W, X, Y, ZB TOM IMOpSAKE, B KOTOPOM HIYT COOTBETCTBYIOIIHE WM
cTonOub! (cHayana OyKBa, COOTBETCTBYIOIIAsl MEPBOMY CTOJIOIY; 3aTeM OyKBa, COOTBETCTBYIOILAs
BTOPOMY CTOJIOIY, U T.XI.). ByKBBI B OTBETE NMUIIUTE TOAPS], HUKAKUX pa3feiuTeNed MexIy OyK-
BaMH CTaBUTh HE HYXHO.

IIpumep. Ecnu Obl QyHKIMS OblIa 3a1aHa BeIpakeHreM —XV Y, 3aBHCAIIMM OT JBYX MEPEMECHHBIX, a
(dbparMeHT TaOIUIIBI UMEN OBl BUT

—-x\y
0 1 0

TO TICPBOMY CTOJ'I6I_Iy COOTBETCTBOBAJIA OBI IEpEeMCHHas Y, a BTOPOMY CTOJ'I6I_Iy — IICpEeMEHHas X. B
OTBETC CJICOA0BAIO OBl HaIIKCaTh yX.

3aganme 2. B s3bIke 3ampocoB MOMCKOBOIO cepBepa s OOO3HAYEHHS JIOTHUECKOU
onepain «MJIN» ucnonb3yercss cuMBON «|», a Uit 0003HaYeHUsI Jlorndeckor omnepauuu «M» —
CHUMBOJI «&».
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B ta0nuiie mpuBeaeHBI 3aMpOChl U KOJMYECTBO HAMICHHBIX 110 HUM CTPAaHHUIl HEKOTOPOTO CETMEHTA
cetu MHTEpHET.

3anpoc HaiigeHno crpanun

(B COTHAIX THICSY)
Topno 35
Kopabnw 48
Hoc 40
Kopabnw & Hoc 30
Topno & Hoc 10
Topno & Kopabnw 0

Kakoe konmdecTBO cTpaHuil (B COTHSIX ThICSY) OyaeT HaiieHo o 3anpocy [ opno | Kopabaw| Hoc?
CuuTaercsi, 4TO BCE 3aPOCHI BHIMOIHSIIUCH MPAKTUYECKH OJJHOBPEMEHHO, TaK YTO HA0Op CTPaHHMIL,
COJICPIKAIIMX BCE UCKOMBIE CJIOBA, HE U3MEHSUICS 32 BPEMs BBIITOJHCHHS 3aITPOCOB.

3aganue 3. Ha uncnoBoii mpsmoii nansl ABa otpeska: P = [30, 65] u Q =[10, 35]. Otpe-
30K A TakoB, uTo popmyna
“(XEA)— (XEP) >~ (x€EQ))
HCTUHHA IPH JIFOOOM 3HAYECHUHU IIepeMeHHOoM X. KakoBa HauMeHbIasi BO3MOXHas JITMHA OTpe3ka A?

3ananme 4. OGo3HauMM uepe3 M&N NOPa3psAHYI0 KOHBIOHKIMIO HEOTPHUIIATEIBHBIX IIEJIbIX YH-
cexr m u n. Tak, Hanpumep, 14&5 = 1110,&0101, = 0100, = 4.
JIJ1sl KaKOTO HAaMMEHBIIIEr0 HEOTPULIATEIILHOTO 11eJI0ro uucia A hopmysia

X&51 =0V (x&11 =0 — X&A4 #0)
TOX/ECTBEHHO UCTHHHA (T.€. IPUHMMAET 3HaueHUe 1 1pH H00O0M HEOTPHULIATEIILHOM LIEJIOM 3Haue-
HUH IEPEMEHHOH X)?

3aganume 5. /{11 kakoro HauOOJIBLIETO 1IEIOT0 HEOTPULIATEIBHOTO Yncia A BbIpAKEHUE
(69 £y +2x) V (A <X)V (A <Y) TOXIECTBEHHO HCTUHHO, TO €CTh IPUHUMAET 3HAUCHHE 1 IpH JIro-
OBIX IEJIBIX HEOTPHUIIATEIBHBIX X U Y?

3aganue 6. CKOIBKO CYIIECTBYET Pa3IMYHBIX HAOOPOB 3HAYEHMI JIOTMYECKHX IEPEMEHHBIX X1, X2,
... X7, Y1, Y2, ... Y7, KOTOPBIE YIOBIETBOPSIOT BCEM TIEPEUHCICHHBIM HIKE YCITOBHSIM?

(X1 = 2 N\Y))N(y1—y2) =1

(X2 — (xa\y3)) N(y2—ys) =1

(X6 — (X7 Ny7)) N(ys — y7) =1

B oTBeTe HEe _HYIKHO NEPEYMCIIATL BCE pa3IMuHble HAO0Ophl 3HAYEHHM IEPEMEHHEIX Xi, X2,
X7, y]_, yz, y7, HpI/I KOTOpBIX BBIIIOJIHEHA JaHHAas1 CUCTEMa paBeHCTB. B KadyeCTBC OTBECTA BaM
HY)KHO YKa3aTh KOJMYECTBO TAKMX HaOOPOB.

Bapuanr 3
3ananue 1. Jlornyeckas Gpynkuus F 3agaércs Beipaskennem z /\ =X /\ (—w /).
Ha pucynke npuBenén ¢pparMeHT Tabiuibl HCTUHHOCTH (QyHKIUU F, conepkamumii Bce HabOpbI ap-
T'YMEHTOB, NIPH KOTOPBIX QyHKIMS F ncTuHHA.
Ompenenure, KakOMy CTOJIOIY TaOIUIIBI HICTUHHOCTH (PYHKIIMU F COOTBETCTBYeT Kakmasi u3 mepe-
MEHHBIX W, X, Y, Z.

Iepem. 1 Ilepem. 2 IMepem. 3 Ilepem. 4 DOyHKIUA
?7? ?7? ?7? ?7? F
0 0 1
1 0 0 1 1
0 1 1
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B otBere Hanmmute OYKBBI W, X, Y, ZB TOM IMOpSAAKE, B KOTOPOM HIYT COOTBETCTBYIOLIHE WM
cTOJIOIBI (CHavYama — OyKBa, COOTBETCTBYIOIIAS MTEPBOMY CTOJIOIY; 3aTeéM — OyKBa, COOTBETCTBYIO-
masi BTOpoMy cTojOuy, u T.4.) BykBeI B OTBeTe NMHUIIUTE MOAPSA, HUKAKUX pa3JenuTeNeii MexIy
OyKBaMH CTaBUTh HE HYXKHO.

IIpumep. Ecin Ob1 QyHKIMsS Obula 3amaHa BbhIpakeHHeM —X \/Yy, 3aBUCALIMM OT JBYX IEPEMEH-
HBIX: X 1Y, U ObUT npuBeACH PpparMeHt e€ Tabauibl HICTUHHOCTH, COJEpKallui Bce HAOOPHI apry-
MEHTOB, NPH KOTOPHIX (pyHKIMs FucTUHHA.

ITepem. 1 ITepem. 2 DOyHKIHA
??7? ??7? F
0 0 1
1 0 1
1 1 1

Toraa nepBoMy cTonOIly COOTBETCTBOBAJIA OBl IEpEMEHHAs Y, @ BTOPOMY CTOJIOIlY — IIEpeMEeHHas X.
B otBete cnenoBanio Ob HaKMCaTh: YX.

3aganmne 2. B s3bpIKe 3ampOCOB TOMCKOBOTO cepBepa Ui O0O3HAYCHHUs JIOTUYECKOH orepanuu
«WJIN» ncnonb3yeTcsi CUMBOI «|», a UIsl 0003HaUEHUS JIOTMUecKOoil onepanuu «M» — CUMBOI «&».
B tabnune npuBeaeHbI 3aIIpOChl M KOJIMUECTBO HAWJIEHHBIX 110 HUM CTPAaHUI] HEKOTOPOTO CETMEHTA
cetu IHTEpHET.

3anpoc Haiineno crpanuig

(B COTHSIX ThICSIY)
Cnon 51
Xobom 26
Jlaows 29
Cnon & Xobom 18
Jlaowvss & Cron 16
Jlaowvs & Xobom 0

Kakoe xonruecTBo cTpaHuIl (B COTHAX ThICsY) Oy/eT HailneHo 1o 3anpocy Jlaows | Cnon | Xobom?
CunrTaeTcst, 4TO BCE 3aPOCHI BHITOIHSUIACH TPAKTUYECKH OJJHOBPEMEHHO, TaK YTO HAOOp CTPaHHII,
COJIepKALINX BCE HCKOMBIE CJIOBA, HE M3MEHSUIICS 32 BPeMs BBIITOJIHEHHS 3aIIPOCOB.

3ananue 3. Ha uncnoBoii mpsiMoii ganbl aBa otpeska: P = [130; 171] u Q = [150; 185]. Ykaxure
HaWMEHBIIIYIO BO3MOXKHYIO JITTHHY TaKoro oTpeska A, uto ¢popmMyna

(xe P) — (((xe Q) \ —(xe A)) — —(xeP))
WCTUHHA TIPH JIIOOOM 3HAYCHUH MEPEMEHHOU X, T.€. MPUHUMAET 3HaueHue | mpu Jro00M 3HAYCHUN
IIEPEMEHHOM X.

3ananue 4. OGo3HauMM dYepe3 M&N MopaspsaHYI0 KOHBIOHKIMIO HEOTPHULATEIbHBIX IENbIX YH-
cext m u n. Tak, Hanpumep, 14&5 = 1110,&0101, = 0100, = 4.
JInst KakKoro HaMMEHBILIETO0 HEOTPHUIIATENIFHOTO HeNoro uncia 4 popmyna

X&39 =0V (x&11 =0 — x&4 #0)
TOXJIECTBEHHO UCTUHHA (T.€. IPHHUMAET 3HaUeHHe | mpH JII0OO0M HEOTPHUIIATEIILHOM IIeJIOM 3Haue-
HUH IEPEMEHHOMH X)?

3aganme 5. [y kakoro HanOOJIBIIETO [EJI0r0 HEOTPHUIATEIHHOTO YUCia A BhIpaKEeHHE
(99 £y + 2x) VV (A <x) V (A <Y) TOXIECTBEHHO UCTUHHO, TO €CTh MPUHUMAET 3HAUCHHUE | TIpH JIFO-
OBIX IEJIBIX HEOTPHUIIATEIBHBIX X H Y?

3aganue 6. CKOJIIBKO CYIIECTBYET Pa3IMIHBIX HAOOPOB 3HAYCHUM JIOTHUECKUX MEPEMEHHBIX X1, X2,
.. X7, Y1, Y2, ... Y7, KOTOpbIE YIOBIETBOPSIOT BCEM MEPEUNCICHHBIM HUXKE YCIOBHUSIM?

(1= e AyD)) AN (y1—y2) =1
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X2 —=> (X3 N\y2)) N(y2—y3) =1

(X6 > (X7 \Ye)) N (Ys > y7) =1

X7 — VY7 = 1

B oTBeTe He _HYIKHO NEPCUUCIATh BCE pas3ldYHble HAOOpPHI 3HAYCHHWH IEPEMEHHBIX X1, X,
... X7, Y1, Y2, ... Y7, TIPH KOTOPBIX BBIIOJIHEHA JAHHAS CUCTEMA PAaBEHCTB. B kauecTBe oTBeTa Bam
HY’KHO yKa3aTh KOJMYECTBO TAKUX HAGOPOB.

Bapmuanr 4
3aganune 1. Muma 3anoissut Tabauiy uctuHHocTH GyHkuuu (—x/\-y)V (y=z2)V—-w, o ycmen 3a-
MOJIHUTS JIUIIG (PPArMeHT U3 TPEX Pa3IMYHbIX e€ CTPOK, JaXKe HE yKa3aB, KAKOMY CTOJIOIY TaOsu-
I[bl COOTBETCTBYET Ka)1ast U3 IePEeMEHHBIX W, X, Y, Z.

(—x\=y)\V (y=2)\\'-w
0 0 1 0
0 1 0
0 1 1 0

Omnpenenure, KAKOMY CTOJIOIY TaOIUIBI COOTBETCTBYET KaXKIasi U3 IEPEeMEHHBIX W, X, Y, Z.

B orBere Hanummre OYKBBIW, X, Y, ZB TOM MOpSIKE, B KOTOPOM HUAYT COOTBETCTBYIOIIHNE WM
cToNOUbI (cHayana OyKBa, COOTBETCTBYIOIIAs MEPBOMY CTOJIOIY; 3aTeM OyKBa, COOTBETCTBYIOIIAS
BTOPOMY CTOJIOIY, ¥ T.1I.). BYKBBI B OTBETE MUIIKUTE MOAPS, HUKAKUX Pa3elUTeIeH MexIy OyK-
BaMU CTaBUTh HE HY)KHO.

Ipumep. Eciu Ob1 GyHKINs ObLTa 3a1aHa BeIpakeHreM —XV/ Y, 3aBUCSIIUM OT JBYX MEPEMEHHBIX, a
(dbparMeHT TaOIUIIBI UMEIT OBbI BUJT

—-x\Vy
0 1 0

TO IECPBOMY CTOJ'I6I_Iy COOTBETCTBOBAJIA OBI IIEepEeMCHHas Y, a BTOPOMY CTOJ'I6I_[y — IIEpEeMCHHaAA X. B
OTBETC CJICA0BAIO ObI HaIMCaTh yX.

3aganme 2. B s3bIKe 3aIpOCOB MOMCKOBOIO cepBepa il 0003HA4YEHUs JIOTUYECKOM omepanuu
«WJIN» ncnonb3yeTcsi CUMBOII «|», a UIsl 0003HaUEHUs Joruueckoi onepauuu «M» — cuMBoI «&».
B Tabnuie nprBeeHbI 3apoCkl U KOJTUYECTBO HaMIEHHBIX [0 HUM CTPAHUI] HEKOTOPOT'O CETMEHTa
cetu nTepHer.

3anpoc Haiineno crpannn

(B COTHSIX THICAY)
Topno 35
Kopabne 35
Hoc 40
Kopabnw & Hoc 20
Topno & Hoc 13
T'opno & Kopabaw 0

Kaxoe konmuecTBO cTpaHuIl (B COTHSX ThICSY) OyaeT HaiiieHo o 3anpocy [ opno | Kopabnw | Hoc?
Cuuraercs, 4TO BCE 3aMPOCHI BHIMOIHSIUCH MPAKTHYECKU OJHOBPEMEHHO, TaK YTO HA0Op CTPAHHUIIL,
coJiepKalliX BCe HCKOMBIE CI0Ba, HE U3MEHSJICS 3a BPEMsI BHIIIOJIHEHUS 3aIIPOCOB.

3aganue 3. Ha uucnoBoii npsmoit manbl naBa otpeska: B = [133; 175] u C = [140; 199]. Vkaxwure
HaWMEHBIIIYIO BO3MOXKHYIO JITTHHY TaKoro oTpe3ka A, uto ¢popmMyna

(— (xe B)) — (((xe C) N ~(xe A)) — (xeB))
WCTUHHA, T.€. IPUHUMAET 3HaueHue | mpu Jr000M 3HaYSCHUH IEPEMEHHOM X.
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3ananme 4. O0Go3HauMM dYepe3 M&N mopaspsiHyI0 KOHBIOHKIIMIO HEOTPUIATEIbHBIX IENbIX YH-
cen m u n. Tak, Hanpumep, 14&5 =1110,&0101, = 0100, = 4.
JU1st KaKOrO HAaUMEHBIIIETO HEOTPHUILIATEIILHOTO 11esIoro yrcia 4 popmyra

X&51 =0V (x&42 =0 — X&A4 # 0)
TOXKJIECTBEHHO MCTHHHA (T.€. IPUHUMAET 3HaYeHHEe | Tpu Jr000M HEOTPULIATETFHOM LIEJIOM 3Haue-
HUH [TIEPEMEHHOM X)?

3aganme 5. [[is kakoro HaMOOJIBIIETO MEJIOr0 HEOTPUIATEITHHOTO YUCIa A BEIpaKEHUE
(48 £y + 2x) VV (A <x) V (A <Y) TOXIECTBEHHO UCTUHHO, TO €CTh MPUHUMAET 3HAUYCHHUE | TpH JIro-
OBIX IEJTBIX HEOTPUIIATEIBHBIX X U Y?

3aganne 6. CKOJIBKO CYIIECTBYET Pa3IUYHBIX HAOOPOB 3HAUYEHHUI JOTHUECKUX MEPEMEHHBIX X1, X2,
... X7, Y1, Y2, ... Y7, KOTOPBIC yJOBJICTBOPSIOT BCEM MEPEUUCICHHBIM HIXKE YCIOBUSIM?

(Y1 — (yz N Xl)) Al (X1 — Xz) =1

(Y2 = (Ya A X)) N (X2 = X5) = 1

(Yo = (y7 \xg) N (X6 — x7) =1

Y7 = X7 = 1

B oTBeTe He HY:KHO NEPEUUCTISATH BCE pa3luyHbie HAOOpPHI 3HAYECHUW TEPEMEHHBIX X1, X2,
... X7, yl, yz, y7, IIpHU KOTOPLIX BBIIIOJIHCHA AAdHHAA CHUCTEMaA PAaBCHCTB. B kauectBe oTBeTa Bam
HYXKHO yKa3aTb KOJIMYECTBO TaKUX HAOOPOB.

Bapmuanr §
3amanue 1. Mumra 3anonssn tabnuiy uctuaHoctr QyHkimu (—X/\-y)V (y=2)V w, HOo ycmen 3a-
MOJTHUTD JIUIIG (pparMeHT u3 TPEX pa3IMYHbIX €€ CTPOK, Jake HE yKa3aB, KaKOMy CTOJIOIy Taliu-
I[bI COOTBETCTBYET KaXk1ast U3 EPEMEHHBIX W, X, Y, Z.

(—=x\=y)\V (y=2)\ w
0 0 1 0
1 1 0
1 0 1 0

Omnpenenure, KaKOMY CTOJIOIY TaOJIUIBI COOTBETCTBYET Ka)KJasi U3 MEpeMEHHBbIX W, X, Y, Z.

B otBere Hammmute OYKBBI W, X, Y, ZB TOM IMOpSAKE, B KOTOPOM HIYT COOTBETCTBYIOIIHE WM
cTonOup! (cHayana OyKBa, COOTBETCTBYIOLIAsl MIEPBOMY CTOJIOIY; 3aTeM OyKBa, COOTBETCTBYIOIIAS
BTOPOMY CTOJIOIY, U T.XI.). ByKBBI B OTBETE NMUIIUTE TOIPS], HUKAKUX pa3feiuTeNed MexIy OyK-
BaMH CTaBUTh HE HYXHO.

IIpumep. Ecnu Obl QyHKIMS OblIa 3a1aHa BeIpakeHreM —XV Y, 3aBHCAIIMM OT JBYX MEPEMECHHBIX, a
(dbparMeHT TaOIUIIBI UMEN OBl BUT

—-x\Vy
0 1 0

TO MEPBOMY CTOJIOIy COOTBETCTBOBaja ObI MEPEMEHHAs Y, a BTOPOMY CTOJIOIYy — MepeMeHHas X. B
OTBETE cJeI0Baio Obl HamucaTh YX.

3aganue 2. B s3pIke 3ampocoB MOMCKOBOTO cepBepa s 0003HAYEHHUS JIOTHUECKOH oreparuu
«MJIN» ucnonb3yeTcst CAMBOI «|», a i1l 0003Ha4YeHUsI JIOTHUecKoi oneparuu «M» — CUMBOI «&».
B Tabnuiie npuBeieHbI 3aMpOChl M KOJIWYECTBO HAMIEHHBIX IO HUM CTPaHUI] HEKOTOPOT'O CETMEHTa
cetu nTepHer.

3anpoc Haiigeno crpanuig
(B COTHSIX THICHY)
Topno 35
Kopabne 36
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Hoc 45
Kopabnw & Hoc 14
Topno & Hoc 12
Topno & Kopabaw 0

Kakoe konmdecTBO cTpaHuil (B COTHSIX ThICSY) OyaeT HaiieHo o 3anpocy [ opro | Kopabaw | Hoc?
CuuTaercsi, 4TO BCE 3aPOCHI BHIMOIHSIIUCH MPAKTUYECKH OJJHOBPEMEHHO, TaK YTO HAOOp CTPaHHMIL,
COJICPIKAIIMX BCE UCKOMBIEC CJIOBA, HE U3MEHSUIICS 32 BPEMs BBIITOJIHEHHSI 3aIIPOCOB.

3aganue 3. Ha yucnoBoii npsiMoit manbl nBa otpeska: B = [115; 140] u C = [121; 163]. Ykaxwure
HAaUMEHBIIYI0 BO3MOXKHYIO JUIMHY TaKOro oTpeska A, uto ¢popmyna

(— (x€ B)) — (((xe C) \ ~(xe A)) — (xeB))
WCTUHHA, T.€. IPUHUMAET 3HaueHue 1 mpu Jr000M 3HaYCHUH TEPEMEHHOH X.

3aganue 4. O003HaUUM Yepe3 M&N Mopa3psIHYI0 KOHBIOHKIIUIO HEOTPHIATEIBHBIX IEIBIX YH-
cenr m u n. Tak, Hanpumep, 14&5 = 1110,&0101, = 0100, = 4.
J1J1s1 KakOTO HauOOJIBIIIET0 HEOTPHUIIATEIILHOTO 1EJIOro yrcia 4 hopmyra

X&A #0 — (X&12 =0 — x& 5#0)
TOXKJICCTBEHHO MCTHHHA (T.€. MPUHUMACT 3HaYCHHE 1 MpH J000M HEOTPHUIIATEIBHOM IIEJIOM 3HAYe-
HUH IEPEMEHHOM X)?

3aganume 5. /{1 kakoro HauOOJIBLIETO LIEIOT0 HEOTPULIATEIBHOTO Yncia A BbIpAKEHUE
2x+y£70)V(x<y)V(A<Xx)

TOXIACCTBCHHO HMCTHHHO, TO €CTb INPHUHUMACT 3HAUCHUC 1 npu JIFOOBIX OCJIBIX HEOTPULATCIIb-
HBIX X 1 Y?

3aganue 6. CKOJIBKO CYLIECTBYET Pa3IMYHBIX HAOOPOB 3HAYEHMH JIOTMYECKHX TEPEMEHHBIX X1, X2,
<. X8, Y1, Y2, ... Y8, KOTOPBIC YAOBICTBOPSIFOT BCEM MEPEUNCICHHBIM HUXKE YCIOBUSIM?

(X1 V y1) = (X \Y2)

(X2 V' y2) = (X3 \ 7s)

(x7V y7) = (7Xs \ ~Ys)

B oTBeTe He HYIKHO MEPEUHCIATh BCE pa3iuYHble HAOOpHI 3HAYCHHH TMEPEMEHHBIX X1, X2,
... X8, Y1, Y2, ... Y8, IPH KOTOPBIX BBHINIOJIHEHA JaHHAsl CHUCTEMa paBeHCTB. B kaudectBe oTBeTa Bam
HY)KHO YKa3aTh KOJTUYE€CTBO TaAKUX HAOOPOB.

Bapuanr 6
Bamanume 1. Mwuma 3anonHsn  Tabmuiy uctuHHOCTH — pyHKIwMH (—XV —y) \ ~(y=z)/\~w, HO
yCIes 3al0IHUTH JIUIIb (PParMeHT U3 TPEX Pa3IMYHBIX e€ CTPOK, JaXKe HEe yKa3aB, KAKOMY CTOJIOIY
TaOJIMIIBI COOTBETCTBYET KaXK/1asi U3 MEPEMEHHBIX W, X, Y, Z.

(—x\V =y) \ ~(y=2)/\-w
1 0 0 1
1 1
1 0 1 0 1

Omnpenenure, KaKOMy CTOJIOITY TaOTHUIIBI COOTBETCTBYET KaXKasl U3 IEPEeMEHHBIX W, X, Y, Z.

B orBere Hamummre OYKBBIW, X, Y, ZB TOM TMOpSIKE, B KOTOPOM HUAYT COOTBETCTBYIOIIHNE WM
cTonOubI (CHauana OyKBa, COOTBETCTBYIOIIAs MEPBOMY CTOJIOIY; 3aTeM OYKBa, COOTBETCTBYIOIIAs
BTOPOMY CTOJIOIY, ¥ T.1I.). BYKBBI B OTBETE MUIIKMTE MOAPS, HUKAKUX pa3felIuTeeH MexIy OyK-
BaMU CTaBUTh HE HYKHO.

Ipumep. Ecn Ob1 GyHKkius OblTa 3a1aHa BeIpakeHreM —XV/ Y, 3aBUCSIIUM OT JIBYX MEPEMEHHBIX, a
(dbparMeHT TaOIUIIBI UMEN OBl BUT
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-x\/'y
0 1 0

TO MEPBOMY CTOJIOIY COOTBETCTBOBaja OblI IEPEMEHHas Y, a BTOPOMY CTOJIOIYy — nepeMeHHas X. B
OTBETE CJIeIOBAJIO ObI HamMucatTh YX.

3aganme 2. B s3bIke 3ampocoB IIOMCKOBOIO cepBepa JUIsl OOO3HAYEHMs JIOTMUYECKOH
onepauuu «MJIN» ucronszyercss cUMBOI «|», a A 0003HAUEHUS Jormueckor omeparuu «M» —
CHUMBOJI «&».

B tabnuie npuBeneHbl 3apockl U KOJIMYECTBO HAMIEHHBIX 110 HUM CTPAHUI] HEKOTOPOTO CETMEHTa
cetu UnTepHer.

Banpoc (& comuns Toem
Yacw 51
bawmns 49
byounvnux 46
Yacwl | ByounvHuk | bawns 105
bawnsa & Yacwr 22
bawmna & byounonux 0

Kakoe konnuecTBO cTpaHuil (B COTHAX ThICSAY) OyIeT HaliieHo 1o 3anpocy Yacwl & bByounvHuk?
CuuTaercs, 4TO BCE 3alPOCHI BHITIOIHSUIHCH MPAKTUYECKH OJJHOBPEMEHHO, TaK YTO HA0Op CTPAHHIIL,
COJIEpIKAIIMX BCE UCKOMBIE CJIOBA, HE U3MEHSUICS 32 BPEMsl BBIITOJIHEHHSI 3aIIPOCOB.

3aganue 3. Ha yncnoBoii npsimoii nansl aBa orpeska: D= [117; 158] u C = [129; 180]. Ykaxure
HaWMEHBIIIYI0 BO3MOXKHYIO JITTHHY TaKoro otpeska A, uto ¢popmya
(x€ D) — ((—(xe C) \ =(xe A)) — —(xeD))

UCTUHHA, T.€. IPUHUMAET 3HaueHue 1 npu 1r000M 3HaYEHUH [TEPEMEHHOM X.

3apnanue 4. O6o3HauMM uepe3 M&N Mopa3psIHYI0 KOHBIOHKIIUIO HEOTPHUIATENBHBIX IIEJIBIX YH-
cen M u n. Tak, Harpumep, 14&5 =1110,&0101, = 0100, = 4.
J1i1st KakoTo HauOOJIBIIET0 HEOTPHUIIATENILHOTO 1eNIoro yrcna 4 hopmyra

X&A # 0 — (X&17 = 0 \ x&5 = 0)— x&3 # 0)
TOXKJIECTBEHHO MCTHHHA (T.C. MPUHUMAET 3HaYCHHE | MpH JTF0OOM HEOTPHUIIATETHHOM IIeJIOM 3Have-
HHHU TIEPEMEHHOI Xx)?

3amanue 5. /Iy kaKoro HauOOJBIIETO LEJIOT0 HEOTPHLIATELHOTO YHCIa A BRIpaKEeHNE
(2x+y#100) V (x<y) V (A < X) TOKIECTBEHHO UCTUHHO, TO €CTh IPUHUMAET 3HAYCHUE | MPH JIF0-
OBIX IIEJBIX HEOTPHULIATEIBHBIX X U Y?

33}]3]‘[“6 6 CKOHBKO CyH_[eCTByeT paSJII/I‘{HBIX Ha60p0B 3HaquI/Iﬁ JIOTHYCCKUX HepeMeHHHX X1, Xo,
oo X9, Y1, Y2, .. Yo, KOTOPBIE YIOBJIETBOPSIOT BCEM MEPEUNCIIEHHBIM HIDKE YCIOBUSAM?

(X1 \y1) =("x2V o)

(X2 Ny2) =(7%3V ~y3)

(xg N\ Ys) = (7X9 V ~Y0)

B OTBCTC HE H!)KHO Hepqu/ICJBITL BCC pa3J'II/IqHLIe Ha60pBI 3HaquI/II>'I HepeMeHHLIX X]_, X2,
... X9, Y1, Y2, ... Yo, TIDH KOTODPBIX BBINOJIHEHA JaHHas CUCTEMa PaBeHCTB. B KauecTBe oTBeTa Bam
Hy)KHO yKa3aTB KOJIMYECTBO TaAKHUX Ha60pOB.

52



Bapuanr 7
3aganmne 1. Mumra 3amonusut tabauny uetuaHOCTH QyHKmun (—XV —y)/\ ~(x=2)/\ w, Ho ycmen 3a-
MOJTHUTD JIUIIb (PparMeHT u3 TpEX pa3IM4YHbIX €€ CTPOK, Jake HE yKa3aB, KaKoMy CTOJIOIy Taliu-
IIbl COOTBETCTBYET KaXJ1asi U3 HEpeMEHHBIX W, X, Y, Z.

=XV =y) A ~(x=z)\ w
0 1 1 0 1
0 1
1 0 0 1

Omnpeennure, KAKOMY CTOJIOIY TaOJHUIBI COOTBETCTBYET KaXKIas U3 IEPEeMEHHBIX W, X, Y, Z.

B orBere Hanummre OYKBBIW, X, Y,ZB TOM MOPSJIKE, B KOTOPOM HUAYT COOTBETCTBYIOIIHNE WM
CTOJIONBI (CHaYasa OyKBa, COOTBETCTBYIOIIAS IIEPBOMY CTOJIOIY; 3aTeM OYKBa, COOTBETCTBYIOIIAs
BTOPOMY CTOJIOIY, U T.1.). ByKBBI B OTBETE MUIIKUTE MOAPS, HUKAKUX pa3eluTeNeH Mexay OyK-
BaMHU CTaBUTh HE HY)KHO.

Ipumep. Ecnu Ob1 GyHKIHs ObUTa 3a/1aHa BeIpakeHHeM —XV/ Y, 3aBUCSIIUM OT JBYX MEPEMEHHBIX, a
(dbparMeHT TaOIUIIBI UMEIT OBbI BUJT

—-x\Vy
0 1 0

TO ICPBOMY CTOJ'I6I_[y COOTBETCTBOBAJIA OBI NEepEeMCHHasd Y, a BTOpOMY CTOJ'I6I_Iy — IIepeMecHHai X. B
OTBCTC CJICOA0BAJIO OBl HAITKCATh yX.

3aganmne 2. B s3bIke 3aIpOCOB MOMCKOBOIO cepBepa il 0003HA4YeHUs JIOTUYECKOM omepanuu
«MJIN» ucronmp3yeTcsi CAMBOJ «|», a Uit 0003HAUSHHSI JIOTHUECKOW orepannu «M» — cuMBOIT «&».
B Tabnuie nprBeeHbl 3apoCckl U KOJUYECTBO HAMIEHHBIX [0 HUM CTPAHUL] HEKOTOPOTI'O CETMEHTa
cetu UHTEpHET.

Banpoc (& cornms Tmmcne)
Puiba 34
Cepn 24
Monom 80
Puvioa | Cepn | Monom 102
Cepn & Monom 17
Puiba & Cepn 0

Kakoe konmaecTBO cTpaHwmIl (B COTHSX THICSY) OyIeT HalieHo 110 3anpocy Peiba & Morom?
CuuTtaercs, 4TO BCE 3apPOCHI BBHIOIHSINCH TPAKTHUECKHA OJJHOBPEMEHHO, TaK YTO HaOOp CTPaHHIL,
COJIep KAIINX BCE NCKOMBIE CJIOBA, HE M3MEHSUICS 32 BPEMsI BBIITOJIHEHHSI 3aIIPOCOB.

3aganue 3. Ha yuciioBoii nmpsiMoii nansl nBa otpeska: P = [117; 158] u Q = [129; 180]. Ykaxwurte
HAaUMEHBIIYIO0 BO3MOXKHYIO JUIMHY TaKOT0 OTpe3ka A, uto ¢popmyna

(xe P) — (((xe Q) \ ~(xe A)) — —(xeP))
WCTUHHA, T.€. IPUHUMAET 3HaUeHue | mpu Tr000M 3HAYCHHUH MTEPEMEHHOH X.

3ananmne 4. O6o3HaYMM dYepe3 M&N MOPa3psIIHYI0 KOHBIOHKIMIO HEOTPHIATENbHBIX IEIbIX YH-
cexr m u n. Tak, Harpumep, 14&5 = 1110,&0101, = 0100, = 4.
JIJ1sl KaKOTO HAMMEHBIIIEr0 HEOTPUIIATEIBHOTO 11eI0T0 uucia A hopmyiia

X&49 £0 — (Xx&33 =0 — X&A4 #0)
TOX/ICCTBEHHO UCTUHHA (T.€. IPHHUMAET 3HaYeHUe | mpu JII0O0M HEOTPUIATEILHOM IIE€JIOM 3Ha4e-
HUH IEPEMEHHOH X)?
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3apanue 5. /[y11 KaKoro HaMMEHBUIETO LIEJIOT0 HEOTPULIATENBHOIO YCia 4 BEIPAKEHUE
(x-y<A)V(x<y)V (7 <X) TOKIECTBEHHO UCTUHHO, TO €CTh IPUHUMAET 3HaUYEHUE | TpH ITFOOBIX
LEJIBIX HEOTPHUIIATENILHBIX X U Y?

3aganue 6. CKOJIBKO CYIIECTBYET Pa3IMYHBIX HAOOPOB 3HAUYCHUH JIOTHUECKUX MEPEMEHHBIX X1, X2,
... X6, Y1, Y2, ... Y6, KOTOpPBIC YAOBJICTBOPSIOT BCEM MEPCUNCIICHHBIM HIKE YCIOBHSIM?

(X1 \y1) =("x2V y2)

(X2 \y2) = (%3 V ~ys)

(x5 \ys) = (7Xs V ~Ye)

B oTBeTe HE _HYIKHO NIEPEYMCIIATL BCE pasjIMuHble HAO0Ophl 3HAYEHHM IEPEMEHHBIX X1, X2,
... X6, Y1, Y2, ... Y6, TIPU KOTODPBIX BBHINOJIHEHA JaHHAs CUCTEMa paBeHCTB. B kadecTtse oTBeTa Bam
HY)KHO YKa3aTh KOJHYECTBO TAKMX HaOOPOB.

Bapuanr 8
Bananue 1. Jlornyeckas Gpyukuus F 3agaércs Beipakennem —x V'y V (—z A w).
Ha pucynke npuBenén ¢pparmeHT Tabnuisl ncTHHHOCTH pyHKIME F, conepxamuii Bece HaOOpHwI ap-
TYMEHTOB, IPU KOTOPbIX PpyHKIMA F noxHAa.
Onpenenure, KaKOMY CTOJIOIY TaOJIUIBI UICTUHHOCTH (DYHKITUU F COOTBETCTBYET KaXKaasi U3 mepe-
MEHHBIX W, X, Y, Z.

Ilepemennas 1 Ilepemennasn 2 Ilepemennasn 3 Ilepemennasn 4 DyHKIUA
??7? ??7? ??7? ??7? F
0 0 1 0 0
0 1 1 0 0
1 1 1 0 0

B otBere mamumuTe OYKBBI W, X, Y, ZB TOM TMOPSJAKE, B KOTOPOM HAYT COOTBETCTBYIOLIUE WM
cToNOUBI (cHavyana — OykBa, COOTBETCTBYIOIIAs IEPBOMY CTOJIOIY; 3aTeM — OyKBa, COOTBETCTBYIO-
miasi BTOpOMY CTOJIOIY, ¥ T.A.) ByKBBI B OTBETE MUIUTE MOIPSA, HUKAKUX Pa3JCIUTENICH MEXIy
OyKBaMH CTaBUTh HE HYXKHO.

Ilpumep. Eciin OBl byHKIMS ObLIa 3a7aHa BeIpakeHueM —X\/ Y, 3aBUCSIIINM
OT JBYX TEPEMEHHBIX: XUy, U ObLT MpuBeAEH ¢parMeHT e€ TaOIWIbl UCTUHHOCTH, COJEpKa-

U Bce HaOOPbI ApryMEHTOB, IIPU KOTOPBIX (DYHKIIMS UCTHHHA.

Ilepemennasn 1 Ilepemennasn 2 DyHkuus
??7? ??7? F
0 0 1
1 0 1
1 1 1
Torna IIEPBOMY cTonoIy COOTBETCTBOBAJIA OBl nepeMeHHas Y, a BTOPOMY

cTonO1y — mepeMeHHas X. B oTBere ciieoBano Okl HamucaTh: YX.

3aganmne 2. B s3bIKe 3aIpOCOB MOMCKOBOIO cepBepa il 00O3HAYEHHUs JIOTHUECKOM omepanuu
«MJIN» ucnonb3yeTcsi CAMBOI «|», a i1l 0003Ha4YeHUsI IoTHUecKoi oneparuu «M» — CUMBOIT «&».
B Tabnuiie npuBeieHbI 3aMpOChl M KOJIUYECTBO HAMIEHHBIX IO HUM CTPaHUI] HEKOTOPOT'O CETMEHTa
cetu UnTepHer.

3anpoc Haiineno crpanuig
(B COTHSIX ThHICSIY)
T'opno 35
Kopabne 30
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Hoc 40
Kopabnw & Hoc 20
Topno & Hoc 13
Topno & Kopabnw 0

Kaxkoe xonudecTBo cTpaHuIl (B COTHSIX ThICSY) OyneT HakaeHo 1o 3anpocy [ opro | Kopabaw | Hoc?
CuuTaercs, 4TO BCE 3aIPOCHI BBITIOIHSIINCH MPAKTUICCKU OJJHOBPEMEHHO, TaK 4TO HAOOp CTPaHHUIL,
COJIEpIKAIIMX BCE UCKOMBIE CJIOBA, HE U3MEHSUICS 32 BPEMsI BBIITOJIHEHHSI 3aIIPOCOB.

3apnanue 3. Ha uucnoBoii npsmMoii mpansl aBa otpeska: P = [67; 108] u Q = [79; 130]. Ykaxure
HAaUMEHBITYIO0 BO3MOXKHYIO JUIMHY TaKOTO OTpe3ka A, uto ¢opmyia
(xe P) — (((xe Q) \ —(xe A)) — —(xeP))

WCTHHHA, T.€. IPUHUMAET 3HaYeHue 1 mpu J1000M 3HAUCHUH NTEPEMEHHOH X.

3ananme 4. O603naunm uepe3 JAEJI(N,m) yTBEep)KIACHNUE «HATYpPaAIbHOE YUCIIO N IenuTcs Oe3 ocTaT-
Ka Ha HaTypaJibHOE YuciIo My. J{Jis kakoro HauboJIbIIero HaTypanbHOro uncna 4 Gpopmyna
—JIEJI(X, A) — (AEJI(X, 6) — —IAEJI(X, 4)) TOXXIECTBEHHO UCTUHHA (TO €CTh MPUHUMAET 3HAUYCHHE
1 ipu 1F000M HATypaTbHOM 3HAYEHUH MIEPEMEHHOM X)?

3amanue 5. CKOJBKO CYIIECTBYET IEJBIX 3HaYCHUI uncia A, pu kotopbix Gopmyna ((X <A) —
(x* < 100)) A ((y*< 64) — (y<A)) TOXIECTBEHHO UCTUHHA IIPU JIOOBIX LEIBIX HEOTPHLATENb-
HBIX X 1 Y?

BaHaHne 6. CKoJIBKO CYHICCTBYCT PA3JIMYIHBIX Ha60pOB 3HAUEHUH JIOTHYECKHUX MEpEMCH-
HBIX X1, X2, ... X6, Y1, Y2, .- Y6, KOTOpPBIE YJOBJIECTBOPSIOT BCEM NEPEUUCTECHHBIM HUXKE YCIOBUSM?
(X1 V X2) A (Y1 V _‘yz) N (X1 V _‘yl) =1

(_‘Xz V X3) N (yz V _‘yg) N (_‘Xz V _‘yz) =1

(X5 Xg) N (ys V =ye) N (X5 V —ys) =1

—Xe V Ve = 1

B oTBere He __ HY)KHO NEpEUUCIATH BCE  pa3iIu4Hble  HAOOphl  3HAUYEHUH  IEepeMeH-
HBIX X1, X2, ... X6, Y1, Y2, ... Y6, IPYU KOTOPBIX BBHIIIOJIHEHA JaHHAs CUCTEMa PAaBEHCTB. B kauyecTBe OT-
BeTa BaM HY’KHO yKa3aTh KOJIMYECTBO TaKMX HAOOPOB.

Bapuanr 9
3amanue 1. Muma 3anoissa tabiauity uctuaaoctd Gyakuun (X\-y)\V (y=z)V w, Ho ycmen 3amod-
HUTH JHIIb GPArMEHT U3 TPEX Pa3IMYHBIX ¢€ CTPOK, JaXe HE yKa3aB, KAKOMY CTOJIOIY TaOJIHIbI
COOTBETCTBYET KaX/1asi U3 MEPEMEHHBIX W, X, Y, Z.

(xN\=y)V (y=2)\V w
1 0
1 0 0 0 0
1 1 0 0

Omnpenenure, KaKOMy CTOJIOIY TaOTHUIBI COOTBETCTBYET KaXKasl U3 IEPEeMEHHBIX W, X, Y, Z.

B orBere Hamummre OYKBBIW, X, Y, ZB TOM TMOPSIKE, B KOTOPOM HUAYT COOTBETCTBYIOIIHNE WM
cTonOubl (CHauanma OyKBa, COOTBETCTBYIOIIAs MEPBOMY CTOJIOIY; 3aTeM OYyKBa, COOTBETCTBYIOIIAs
BTOPOMY CTOJIOIY, ¥ T.1I.). BYKBBI B OTBETE MUIIKMTE MOJAPS, HUKAKUX pa3felIUTeIeH MexIy OyK-
BaMU CTaBUTh HE HYKHO.

Ipumep. Ecn Ob1 GyHKIns ObLTa 3a1aHa BeIpakeHreM —X\/ Y, 3aBUCSIIIUM OT JIBYX MEPEMEHHBIX, a
(dbparMeHT TaOIUIIBI UMEN OBl BU

—-x\y
0 1 0
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TO TIEPBOMY CTOJIOITY COOTBETCTBOBaJIa OBl TIEpEeMEHHas Y, a BTOPOMY CTOJIOIy — nmepeMeHHas X. B
OTBETE CJIeI0BAIO OBl HAMKCATH YX.

3aganmne 2. B s3bIKe 3aIpOCOB MOMCKOBOIO cepBepa il 00O3HA4YeHUs JIOTMYECKOM omepaunuu
«MJIN» ucnonp3yercsi CAMBOJ «|», a Ui 0003HAUSHHsI JIOTHUECKO onepannu «M» — cuMBOI «&».
B Tabnuie npuBeeHbl 3apockl U KOJUYECTBO HaMIEHHBIX 10 HUM CTPAaHUL] HEKOTOPOI'O CETMEHTa
cetu MHTEpHET.

Jampoc HajineHo crpanuig

(B COTHSIX ThICSIY)
Macno 48
Jleucamenw 28
Ilooconneynux 52
Macno | [Jeueamens | Ilooconneunux 83
Macno & Ilooconneunux 19
Ilooconneunux & /{sueamens 0

Kakoe konmaecTBO cTpaHwmil (B COTHSX THICSY) OyIeT HalIeHo 110 3anpocy /eueamens & Macno?
CuuTtaercs, 4TO BCE 3alPOCHI BHIOIHSIMCH MPAKTUYECKH OJHOBPEMEHHO, TaK 4TO HAOOp CTpaHHUII,
CoJIeprKalliX BCE MICKOMBIE CJIOBA, HE U3MEHSICS 32 BPEMSI BBIIIOJIHEHHUS 3alIpPOCOB.

3ananme 3. Ha uncioBoii npsimoii manel aBa otpeska: P = [135; 161] u Q = [149; 174]. Ykaxure
HAMMEHBIITYI0 BO3MOXHYIO JUTMHY TaKOT0 oTpe3ka A, uto Gopmysia
(x€ P) — (((xe Q) N =(x€ A)) — —(xeP))

WCTUHHA, T.€. MPUHUMACT 3HaYeHHUE | mpu JIF0OOM 3HAUEHHUH IEPEMEHHOM X.

3apnanue 4. O6o3znauum yepe3 JEJI(n, M) yrBepxkieHue «HaTypajibHOE 4YMCIO N genutcs 0e3
OCTaTKa Ha HAaTypaJbHOE YMCIIO My. st KAKOro HAMMEHBIIEr0 HATYpPaIbHOTrO YKcia A popmyiia
(TEJI(X, 15) A =OEJI(X, 21)) — (—AEJI(X, A) v —IIEJI(X, 15))

TOK/IECTBEHHO UCTHHHA (TO €CTh MPUHUMAET 3HaYeHne | mpH JII000M HATYPaIbHOM 3HAYEHUH
HEePEeMEHHOH x)?
3ananue 5. J[71st KaKOTO HAMMEHBIIIETO IEJI0OT0 HEOTPUIATEIILHOTO YUCIa A BBIpaKEHHE
(y+2x<A)V (x> 30) V (y> 20) To/1eCTBEHHO UCTUHHO, TO €CTh IPUHUMAET 3HaYeHHe | TpH JIto-
OBIX IIEJIBIX HEOTPHIIATEIBHBIX X U Y?

3apanue 6. CKOJIBKO CYyIIECTBYET pa3IMUHBIX HAOOPOB 3HAYCHUI JIOTUYECKUX MEPEMEHHBIX X1, X2,
o X7, Y1, Y2, ... Y7, KOTOPBIE YAOBIETBOPSIOT BCEM MEPEUNCICHHBIM HIKE YCIOBUSIM?

X VX)) N(X VX)) N(x Vy)) =1

(X2 V X3) A (X2 V _‘X3) A (X2 V Y2) =1

(Xe V X7) A (—Xs V _‘X7) A (—Xs V y6) =1

(x7Vyr) =1

B orBere He HYXKHO IIEPECUNUCIIATE BCE  Pa3JIMYHBIC Ha60pLI 3HAYCHUH NEPEMECHHBIX X1, X2,
... X7, Y1, Y2, ... Y7, IpA KOTOPBIX BBHITIOJIHEHA JIaHHAsI CUCTEMa PaBEHCTB. B kadecTBe oTBeTa Bam
HYXXHO YKa3aTb KOJIMYECTBO TAKUX Ha60pOB.

Bapuant 10
3aganue 1. Murma 3anonssn tadiauny uctuaaoctd Gyukmuu (XV —y)/\ =(x=z)/\ w, Ho ycnen 3a-
MOJIHUTH JIIIG ()PArMEHT U3 TPEX Pa3IMUHBIX €€ CTPOK, JaXe HE yKa3aB, KaKOMy CTOJIOIY Ta0Ju-
(Bl COOTBETCTBYET KaXk1ast U3 EPEMEHHBIX W, X, Y, Z.
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XV =y) N ~(x=2)\w
0 0 1
1 0 0 1 1
1 0 1

Omnpenenure, KaKOMy CTOJIOIY TaOJIUIBI COOTBETCTBYET KaXKasi U3 IEPEMEHHBIX W, X, Y, Z.

B otBere namumuTe OYKBBI W, X, Y, ZB TOM MOPSJKE, B KOTOPOM HAYT COOTBETCTBYIOLIUE WM
cToJNOUBI (cHayana OyKBa, COOTBETCTBYIOIIAs MEPBOMY CTOJIOIY; 3aTeM OYyKBa, COOTBETCTBYIOIIAs
BTOPOMY CTOJIOIY, U T.1.). BYKBBI B OTBETE MUIIKUTE MOAPS, HUKAKUX pa3eluTeNed Mexay OyK-
BaMU CTaBUTh HE HY)KHO.

Ipumep. Eciu Ob1 GyHKIMs ObUTa 3a/1aHa BeIpakeHHEeM —XV/ Y, 3aBUCSIIUM OT JBYX MEPEMEHHBIX, a
(dbparMeHT TaOIUIIBI UMENT ObI BUT

—x\/'y
0 1 0

TO MEPBOMY CTOJIOIYy COOTBETCTBOBaja OblI IEpEeMEHHas Y, a BTOPOMY CTOJIOIy — nepeMeHHas X. B
OTBETE CJIeIOBAJIO ObI HaMmKcaTh YX.

3aganmne 2. B s3bIKe 3aIpOCOB MOMCKOBOI'O cepBepa il 00O3HA4YeHUs JIOTUYECKOM omepaunuu
«MJIN» ucronmp3yeTcsi CAMBOJ «|», a U1t 0003HaUEHUS JIOTHUECKOH omepanuu «M» — CUMBOIT «&».
B Tabnuie nprBeeHbl 3apoCckl U KOJUYECTBO HaMIEHHBIX [0 HUM CTPAHUL] HEKOTOPOI'O CETMEHTa
cetu IHTEpHET.

3ampoc (& corms ruseae)
Puviba 45
Mey 69
Camypaii 39
Puviba | Mey | Camypaii 99
Puioa & Meu 31
Puiba & Camypaii 0

Kakoe xonmuecTBo cTpaHuil (B COTHSX THICSY) OyaeT HaiiieHo 1o 3arnpocy Meu & Camypau?
Cunraetcs, 4TO BCE 3apOChl BHITOIHSUINCH IPAKTUYECKH OJJHOBPEMEHHO, TaK YTO HAabOp CTpaHHII,
COZIep KalX BCE CKOMBIE CIIOBA, HE U3MEHSJICS 33 BPEMsI BBIIIOJIHEHHUS 3aIIPOCOB.

3ananue 3. Ha uncnoBoit mpsimoit nansl aBa otpe3ka: D = [135; 161] u B = [149; 174]. Ykaxute
HAaUMEHBIIYIO0 BO3MOXKHYIO JUIMHY TaKOTro oTpe3ka A, uto ¢popmyna

(xe D) — ((—(xe B) \ —(xe A)) — —(xeD))
WCTUHHA, T.€. IPUHUMAET 3HaueHue 1 mpu Jr000M 3HAUECHUU MTEPEMEHHOM X.

3apanue 4. O6o3naumMm yepe3 JAEJI(N, M) yTBepkaeHHE «HATypalbHOE YHUCIO N AenauTcs 0Oe3

OCTaTKa Ha HaTypaJbHOE YHCI0 My. s Kakoro HanOoJbIIero HaTypaasHoro uncia 4 Gpopmyna
—~AEJ(x, 4) — (AEJI(X, 6) — ~AEJ(X, 4))

TOKIECTBEHHO HMCTHUHHA (TO €CTh NMPUHUMAET 3Ha4eHWe | mpu J000M HATypadbHOM 3HAYCHHU

epEeMEHHOH X)?

3anganme 5. CKOJBKO CyIIECTBYET LENBIX 3HAUEHHH yrcna A, Tpu KOTOpBIX Gopmyrna
(x <A) — (X’ <8L)) A (y* <36) — (Y < A))
TOXIACCTBCHHO UCTHUHHA HpI/I J'IIO6LIX I CJIBIX HeOTpI/II_[aTeJIBHBIX Xu y?

3aganue 6. CKOIBKO CYIIECTBYET pa3NUYHBIX HAOOpPOB 3HAUEHUN JIOTMYECKHX IepeMeH-
HBIX X1, X2, ... X6, Y1, Y2, .. Y6, KOTOPBIEC YIOBJIECTBOPSIOT BCEM MEPEUNCICHHBIM HUXE YCIOBUSIM?
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((a=y1) > (e=y) N(x1—>y1) =1
((x2=y2) > (X3=y3) N(X2—y2) =1

(Xs=ys5) = (X6 =Ve)) N (Xs = y5) =1

Xe = VY6 = 1

B OTBCTC HE H!)KHO Hepqu/ICHHTB BCC paSJII/IIIHbIe Ha60pr 3HaquI/H\/’I HepeMeH-
HBIX X1, X2, ... X6, Y1, Y2, --- Y6, IIPU KOTOPBIX BBIIOJIHEHA JaHHAs CUCTEMa PaBEHCTB. B kauecTBe OT-

Bera Bam HYKHO YKa3aTb KOJIMYCCTBO TAKUX Ha60pOB.
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