TpeHupoBOUHOE MePONPHATHE
no HHOOPMATHKE

HHCTpYKIUHS 10 BLINOJAHEHHIO padoThl

Dx3ameHanHoHHas pabora coctont 13 27 3aaHuii ¢ KPaTKHM OTBETOM, BBINOIHACMBIX C [IOMOILBIO KOMIILIOTECPA.

Ha Brinonsenue sxK3aMeHalHOHHOI paboThl 110 naopMarTHke oTBoanTes 3 yaca 55 munyT (235 MunyT).

Dk3ameHaluMoHHas  padoTa  BLINOJHACTCS € [OMOILI  CHCUMAIM3HPOBAHHOIO  [POrPAMMHOIO  OOCCICUCHHI,
IPEAHA3HAYCHHOIO Ul NPOBCACHHS IK3aMCHA B KOMIbIOTepHOH (opme. [lpy semonxennu 3aianuii Bam Oyayr gocrynssl Ha
NPOTSKCHHH  BCCIO  JK3aMCHA TEKCTOBLIH PCAAKTOpP, PEAAKTOP 2ICKTPOHHBIX TaliNML, CHCTCMbI NPOrPAMMHPOBAHUS.
PacnosioxkeHne yKasaHHOro MporpaMMHOro 0O0CCHCYCHHS HAa KOMIBIOTCPE H KATANOr JUIS CO3JAHHA ICKTPOHHBIX (ailios npu
BBINOJIHCHUH 3a/1aHuii BaM yKaxeT OpraHu3aTop B ayJAHTOPHH.

Ha nporsizenun caaum sx3aMena gocryn k ceru Mureprer sanpeués.

Ilpy BBINOJHCHUH 33aHMIT MOXKHO [I0Jb30BATHCH UCPHOBHUKOM. 3alMCH B YePHOBHKE He YUHTHIBAKTCH NPH
OLEeHHBAHHH PadoThI.

bajuiel, nonyuyenssie Bamu 3a BhinONHEHHBIC 3ajaHus, cymmupytores. [locrapaiitech BBINOJIHMTL Kak MOXHO Oolbuie
3a1aHuii 1 HadpaTs HaUDOJILILICE KOIHYECTBO DALIOB.

Kenaem ycnexa!
B 3K3aMCHALIMOHHBIX 33JaHUAX HCIONB3YIOTCSH CICAYIOUIHE COMIALICHHS.

1. Obo3HaueHHs JU1s IOMHYCCKHX CBA30K (oneparmii):

a) ompuyanue (nuBepeus, norunueckoe HE) obo3nauaercs — (Hanpumep, —A4);

b) xouwronkyus (1I0rMucckoe yMHOKCHHE, Jornueckoe M) obo3nauaeres A (Hanpumep, A A B) nubo & (nanpumep, 4 & B);

¢) Ouswvionxyust (1oruueckoe cioxenue, sornueckoe MJIHU) obosnauaercs \V (Hanpumep, A V B) 1udo | (nanpumep, 4 | B);

d) credosanue (mmiumkauus) obosnauaerces — (Hanpumep, A — B);

¢) moacoecmeo 0bDo3Hauaercs = (Hanpumep, A = B). Buipakenue A = B UCTHHHO TOIJ1a M TOJABKO TOI/A, KOrja 3HaucHus A u B
coBnajaoT (1udo oHM 00a HCTHHHBL, J1IHD0 OHH 00a NOKHLI);

f) cumson 1 ucnonssyercs Ui 0003HAYCHHS HCTHHBI (HCTHHHOTO BBICKA3bIBaHU ); cUMBOJI 0 — juis 0003HAUYCHHUS JIKH (JIOKHOIO
BbICKA3bIBAHMS ).

2. JIBa JIOrMYCCKHX BBIPAKCHHUS, COACPAKAIIMX ICPEMCHHBIC, HA3BIBAKOTCH PAGHOCUTLHBIMU (IKBHBAJICHTHBIMH), CCIH 3HAUCHHS
ITHX BBIPAXKCHUIT COBNAAIOT NPH JIOOLIX 3HAYCHUAX NepeMeHHbIX. Tak, Boipaxenus 4 — B u (—A4) V B pasHocwishb, a A V B
# A N\ B HepaBHOCHIIBHBI (3HAYCHHUS BRIDKCHHUIH pazHele, Hanpumep, npu A =1, B=10).

3. IlpopuTeTsl  JIOPMYCCKHX ONCPALMIi: HHBEPCHA (OTPHUAHMC), KOHBIOHKUMSA (JIOIHUCCKOC YMHOMKCHHUE), AHIBIOHKIMS
(JIOrMuecKOe CIOKEHHE), HMILIMKALuMs (caeaoBanue), Toxaecrso. Takum obpaszoMm, =4 A BV C A D oznauaer 1o ke, uto H ((—A)
AB)V (CAD).

Bo3amoxkna 3amuce A A B A C smecto (A A B) A C. To e OTHOCHTCS M K AM3BIOHKIMK: BO3MOkHA 3anuck A V BV C Bmecro (4 V
B)VC.

4. Oboznauenns Moaiit u KOaiit ucrnons3ylorcs B TPaJHMUHOHHOM Ui MHOOPMATHKH CMBICIC — Kak ODO3HAYCHMUs CJHHHILL
H3MEPCHUSA, YbE COOTHOLICHHE C CAMHHLCH «DaliT» BHIPAKACTCs CTCINCHBIO JABOHKH.



3ananmue 1

Ha pucynke cxema jgopor H-ckoro paitona uszodpaxkena B Bujae rpada, B Tabauue coaepxarcs CBEJACHUS O MPOTHKEHHOCTH
KaKJI0M M3 3THX JIOPOT (B KHJIOMETPAXx).
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Tak kak Tabiuily MU CXEMy PHCOBAJIM HE3aBUCHUMO JIPYr OT Jpyra, TO HyMepalusi HACeIEHHBIX IYHKTOB B TalJMIlE HHUKAK
HE CBfA3aHa ¢ OyKBEHHBIMH 0003Ha4YeHUSIMHU Ha rpade. Onpenenure, KAKOBa CyMMa NMPOTHKEHHOCTEH JIOPOr U3 MyHKTa [ B MyHKT F
1 u3 nyHkra D B nyHkT C.

B oTBeTe 3anummTe 1es1o0e Yuco.
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Muiiia 3anoaHsu1 Ta0IUIly HCTUHHOCTH JIOTUYECKOU QyHKIMU F
x == —2)Vw,

HO YCIIEJI 3allOJIHUTh JIMIIb (PparMeHT U3 TpEX pasziMYHbIX €€ CTPOK, JIakKe HE yKa3aB, KAKOMY CTOJIOIy TaOJIMI[bI COOTBETCTBYET

Ka)KJ1asi U3 MIEPEMEHHBIX W, X, ), Z.
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Onpenenure, KaKOMY CTOJIOIY TaOJIUIBI COOTBETCTBYET KaX/1asi U3 MEPEMEHHBIX W, X, V, Z.

B orBere HanuiuuTe OYyKBBI W, X, y, Z B TOM IMOpPSAKE, B KOTOPOM HJIYT COOTBETCTBYIOIIME UM CTOJIOIBI (CHayasia OyKBa,
COOTBETCTBYIOIIAsA MEPBOMY CTOJIOIY; 3aTeM OyKBa, COOTBETCTBYIOIAsi BTOPOMY CTOJIONY, U T.A.). byKBbl B OTBETE€ IUIIUTE
NOAPsA, HUKAKUX pa3feIUTeNe MeX 1y OyKBaMHU CTaBUTh HE HYXKHO.

IIpumep. @yukuus F 3amaHa BeIpakeHUEM —x \ ), 3aBUCSIIUM OT JIByX NMEPEMEHHbIX, a ()parMeHT TAOJIMIBI UMEET CJICAYIOLIHI

BHU/I.

B sToM ciiydae mepBoMy CTOJOIy COOTBETCTBYET IIEpEMEHHasi y, a BTOPOMY CTOJOIYy — mepeMeHHass x. B oTBere ciemyet

HAIMCaTh: VX.

F
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3ananue 3

I/ICI'IOJ'Ib3y51 I/IH(i)OpMaLII/IIO H3 HpPIBC,ZléHHOﬁ 0a3bl JAaHHBIX, ONPCACINUTC, HA CKOJIBKO YBCIHYHJIIOCH KOJIMYCCTBO YIIAKOBOK MbLIAd

JNETCKOr0, UMEIONIMXCSl B HAJTMYUU B MarasuHax LlenTpanbHoro paiona, 3a nepuoz co 2 no 14 aBrycra BKIHOUYUTEIBHO.
B oTBeTe 3anUmuTe TOJIBKO YUCIIO.



3ananue 4

[Io kaHamy CBs3M IEpPEIarOTCs COOOIICHUS, COJAEpIKale TOoJbKO OykBel M3 Habopa: A, M, K, T, O, JI. /lna nepenauu
MCMOJIB3YETCS JIBOUYHBIM KO, YIOBJECTBOPSAIOIIUNA ycIoBUIO PaHO. DTO yCIOBHE OOECIECYUBACT BO3MOXKHOCTH OJIHO3HAYHOU
pacmiuGpoBKU 3aKOAUPOBAHHBIX cooOmeHui. KomoBeie cinoBa misa HEKOTOpbIX OykB u3BecTHBI: JI — 001, A — 1. Jlna deTbip€x
octaBmuxcsi O0ykB O, M, K, u T kxomoBeie cioBa Heu3BeCTHbl. Kakoe KOJIMYECTBO JABOMYHBIX 3HAKOB MOTpeOyeTCs s
koaupoBanusi cioBa MOJIOTOK, ecnu u3BECTHO, YTO OHO 3aKOJAMPOBAHO MHHHMMAJIbHO BO3MOXKHBIM KOJIMYECTBOM JIBOHUYHBIX
3HAKOB?
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Ha Bxoja anropurMa 1noaaércs HaTypajibHOE YUCIO N. AJITOPUTM CTPOUT 10 HEMY HOBOE YHUCJIO R CIEAYIOIUM 00pa3oMm.
1. CtpouTcs qBOMYHas 3aMuch yucia N.
2. Jlanee 3Ta 3anuch 00padaThIBACTCA MO CIACAYIOMIEMY MPABUITY:
a) €CJIM YUCJIO Y€THOE, TO K JBOMYHOM 3allMCH YKcIa clieBa gonucbiBaeTcs 10;
0) ecnu 4yKuCiIO HEYETHOE, TO K JBOMYHOM 3aMMCHU YKCa clieBa JonuckiBaercs | u cnpasa gonucsiBaercs 01.
[TonyyeHHas TakuM 0Opa30M 3aMKUCh SABISCTCS ABOMYHOM 3aITUCHI0 KICKOMOTO yucia R.
Hanpumep, nna ucxoanoro uucia 4,y = 100, pesynabratrom sBisercsa duciao 20,0 = 10100,, a qs ucxoguoro yucna 59 = 101,
pe3yJbTaToM sABJIsieTcs yucio 53, = 110101,.
YKaxXuTe MakCUMallbHOE€ 4YMCIO0 R, KOTOPOE€ MOXET ObITh pe3yJbTaToM pPadOThl JAHHOIO aJlrOpuTMa, MPU YCIOBUM, 4TO N
He Oousbie 8. B oTBEeTE 3anMIIMTE 3TO YHUCJIO B JIECATUYHON CUCTEME CUHCIICHUS.
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Wcnonuutens Yepenaxa ACUCTBYET HA IUIOCKOCTH C JEKApTOBOM CUCTEMOM KoopauHaT. B HavanbHbli MOMEHT Yepenaxa
HaXOJUTCSl B Ha4aJie KOOPJMHAT, €€ roJIOBAa HAIIPABJIEHA B OJIb IMOJIOKUTEIBHOIO HAMIPABIICHUSI OCU OPAUHAT, XBOCT onyuieH. [Ipu
ONYILEHHOM XBOCTE€ Yepemaxa OCTaBJSIET HA IOJIE CJEA B BUAC JUHUMU. B KaXIblii KOHKPETHBIM MOMEHT U3BECTHO IIOJIOKEHUE
MCTIOJTHUTEJISI U HANIPABJICHUE €ro JBHXKCHUs. Y ucnoiaHutens cyuectByer 6 komana: IloaHsaThs XBOCT, O3HAydarolas mnepexos
K IepeMelIeHuIo 0e3 pucoBanus; OnycTUTh XBOCT, 03HAYAIOIIAs IEPEXO/] B PEKUM pucOoBaHus; Brepén n (rae n — uenoe 4ucio),
BbI3bIBAIOIIAs NEpEABUKEHUE Uepenaxu Ha n €JUHUL] B TOM HaIlpaBJICHUU, KyJa ykaseiBaeT €€ ronosa; Hazan n (rae n —uemnoe
YKCJIO), BBI3BIBAIOIAsl MEPEABUKECHUE B IPOTUBOIMOJIOKHOM TIOJIOBe HamnpaBieHuud; HampaBo m (rae m —1ueioe 4ucio),
BBI3bIBAIOIAs] M3MEHECHUE HAIMpPaBJICHUs [IBWKEHHUS HA m TPaayCcoB MO 4acoBou crtpesike, HaneBo m (rae m —1uenoe 4ucio),
BbI3bIBAIOII[As] U3SMEHEHHUE HAIIPABJICHUS JBUKEHUS HA m T'PalyCOB IIPOTUB YaCOBOU CTPEJIKH.

3anuch [loBTopu &k [Komanaal Komanaa2 ... KomanaasS| o3Haudaer, 4To mocjie10BaTeIbHOCTh U3 S KOMaH I MOBTOPUTCS k pas.

Yepenaxe ObUT 1aH 71 UCIIOJIHEHUS CIEAYIOLIUI aJITOPUTM:
ITosTopu 4 [Bunepén 10 Hanpaso 270

ITogHATH XBOCT

Bunepén 3 Hanpaso 270 Bnepén S Hanpaso 90

OnycTurhb XBOCT

ITosTopu 2 [Bnepén 10 Hanpaso 270 Buepén 12 Hanpaso 270]

Ornpenenure, CKOJIBKO TOYEK C LEIOYUCICHHBIMUA KOOPAMHATAMU OyyT HAXOAUTHCS BHYTPU 00beAMHEHUS (DUTYD, OTPAaHUUYECHHBIX
3a/ITaHHBIMU AJITOPUTMOM JIMHUSIMU, BKJTIOYAsi TOUKU HA JTUHUSX.
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JI1st XpaHeHus IPOU3BOJILHOTO PacTPOBOTO M300paxkeHus pazmepom 320 Ha 512 nukceneit orBeaeHo 120 Koait namsaru 6e3 yuéra
pa3Mepa 3aronoBka (daina. [Ipu koagupoBaHUU LBETA KAXKJAOTO MUKCENS UCIIOIB3YETCS OJIMHAKOBOE KOJIUYECTBO OUT, IIPU ITOM LIS
KOXIbIX 2 OUT LBETA JOMUCHIBAETCS JOMOJHUTEIIBHBIN OUT KOHTPOJIS 4YETHOCTU. KOIbl MUKCENeH 3anuchiBalOTCs B (pailyl OJIUH 3a
npyrum 0e3 mpomexkyTkoB. Kakoe MakCuManbHOE KOJIMUYECTBO LIBETOB MOKHO UCIOJIb30BaTh B U300paKECHUN?
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Bce nsATHOYKBEHHBIE CIIOBA, B COCTAaBE KOTOPBIX MOTYT OBITh TOJBKO pycckue OykBbl C, O, U, K, A, 3anucaHsl B an(haBUTHOM
MOPs/IKE ¥ MPOHYMEPOBAHBI HAUMHasA C 1.

Huxe npuBeieHO HAYalo CIuckKa.

AAAAA

AAAAN

AAAAK

AAAAO

AAAAC

AAAVIA

AN o e

[Ton kakuM HOMEpPOM B CIHUCKE HAET IMOCJIEIHEE CIOBO, KOTOPOE COACPKUT He Oosee oaHOM OykBbl O u He conaepkut OykB C,
CTOSIIIIUX PsIIOM?
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l i I 3adanue 6bINOJIHACMCA C UCHOJIb306AHUCM NPUIAZACMBIX Pall106.

OTtkpoiite ¢aiia IEKTPOHHON TAOIUIIBI, COJICPKAILIEH B KaXKI0W CTPOKE YEThIPE HATYypaJbHBIX uucia. Onpeaenure KOJIu4eCTBO
CTPOK TaOJIHUIIbl, B KOTOPBIX CyMMa HauOOJIbIIEr0 U HAMMEHBILIETO YUCEJ MEHBIIIE CYMMBI JBYX OCTaBIIUXCH.
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| i I 3aoanue 6binOIHACMCA C UCNOIL308AHUEM NPUTAZAECMBIX K 3A0AHUI0 (Pailnos.

3akoH Poccuiickoit @eneparuu «O 3andre npaB noTpeOUTENs» NpeACcTaBiieH B BUJe (ailioB HECKOIbKUX (hopmaTtoB. OTKpOUTE
OJIUH U3 (HaiyIoB U ONPENEIUTE, CKOJBbKO pa3 BCTPEYAETCS B TEKCTE OTACIBHOE CIIOBO «BpEI» CO CTPOUHOM OyKBHI. JIpyrue dopmsr
3TOTO CJIOBA YUYUTHIBATH HE CIICIYET.

B oTBeTe 3anuumuTe TOJILKO YUCIIO.
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[Ipu peructpanuu B KOMIBIOTEPHOM CUCTEME KaXIOMy OOBEKTY NMPUCBAUBACTCA UACHTU(DUKATOP, COCTOSAIMMN U3 318 CUMBOJIOB
M COAEpKAIMU TOJILKO JecATUYHbIe UPpsl 1 cuMBOJbl U3 S000-cumBONIbHOTO crienuanbHOro andasuta. B 0aze maHHbIxX is
XpaHEHUs] KaXJI0ro HACHTU(HUKATOpa OTBEACHO OJMHAKOBOE M MUHUMAJIBHO BO3MOXHOE Iiejoe uuciao Oaut. [Ipu stom
MCIIOJIb3YETCA ITOCUMBOJIBHOE KOJAUPOBAHUE UJICHTU(PUKATOPOB, BCE CHUMBOJIBI KOJUPYIOTCS OJMHAKOBBIM M MHUHHUMAJILHO
BO3MOKHBIM KOJIMYECTBOM OUT.

Onpenenure 00bEM namsitu (B Kb6aiit), HeoOxoaumeiii 15t xpaneHus 8192 uaentudukaropoB. B 0TBeTE 3aMUIINTE TOJIBKO 1LIEJIOE
4YHUCII0 — KonuecTBO KOauT.
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Kakas cTpoka moJiyduTcsi B pe3yJbTaTe MPUMEHEHUs IMPUBEAEHHON HUXKE IMPOrpaMMbl K CTpoOKe, cocrosimed u3 104 maynux
noapsa uudp 7?7 B oTBeTE 3aMUILIMTE MOJYYEHHYIO CTPOKY.

HAYAIJIO

[IOKA nanuiocsk (33333) WUJIW mamocs (777)
ECJIM namuiock (33333)
TO 3amenuTs (33333, 7)
NHAYE 3amenuts (777, 3)
KOHEILL ECJIN
KOHEIL ITOKA
KOHEI]
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Ha pucyHnke mnpeacraBieHa cxema aopor, cBssbiBawomux ropoga A, b, B, I, I, E, XK, U, K, JI. Ilo kaxngoi aopore MOXHO
JIBUTATHCS TOJILKO B OJJTHOM HAIPaBJICHUH, YKA3aHHOM CTPEJIKOM.

Onpeienure KOJIUYECTBO PA3IMUHBIX ITYTEU HEHYJICBOU JJIMHBI, KOTOPbIC HAUMHAKOTCS U 3aKaHYMBAIOTCS B ropojie E, He comepkar
3TOT rOPO/i B KAYECTBE MPOMEKYTOUHOTO ITYHKTA U MPOXOIAT YEPe3 MPOMEKYTOUHBIE TOpOaa HE 00Jiee 0THOrO pasa.

b /1 4
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3HayeHne apu(PMETUUYECKOTO BBIPAKECHUS

2 - 729121 _ 0. 2431022 4 811923 _ 5 . 27194 _ 1025

3alMCcalid B CUCTEME CUMCJIEHUS C OCHOBAHUEM 3. Onpeﬂenme KOJIMYCCTBO 3HA4YaIllIuXx Hyneﬁ B 3aIIMCH 3TOI'O 4HCJIa.
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Jlns kakoro HauOOJILIIETO LEJIOr0 HEOTPULIATEIILHOTO YUCiIa A BEIPAXKEHHUE

x+y<32)V(y<x+4)V(y=4A4)

TOXKIECTBEHHO UCTUHHO (T.€. IPUHUMAET 3HaYCHUE 1) npu JIHOOBIX LENbIX MOJOKUTEIBHBIX X U )?
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AJTOpUTM BBIYUCIICHUS 3HaUeHUs GyHKIUU F(n), TOe n — HamypanbHoe YUCI0, 3a[jaH CIASAYIOINMHA COOTHOIIICHUSIMU:
F(n)=2npun <3;
Fn)=Fn—2)—F(n—1)+2,ecnun>2 uipu 3T0M 1 4€THO;
Fn)=Fn—1)—F(n—2)—2,ecnun> 2 u Ipu 3TOM 1 HEYETHO.

Yemy paBHO 3HaueHue GyHkuu F(29)?
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lv 3a0anue  evinoaHaemcsa C  UCHOJIb306AHUEM
— npunazaemuvlx Qhaiiyioe.

B ¢aiine conepkuTcs MOCIEAOBATEILHOCTh IENbIX YHUCEN. DJIEMEHTHI
MOCJIEAOBATEJILHOCTU MOTYT NpUHUMAaTh uelbie 3HadeHuss ot —100 000
no 100000  BkmawuurensHo.  Onpeaenure  KOJIUYECTBO  map
MOCJIeI0BATEIIbHOCTH, B KOTOPBIX XOTSI Obl OJIHO YUCJIO OTPULATEIBHO,
a CyMMa 4ucCell Iapbl MEHbIIIE KOJIUYECTBA YMCEIT B MOCIIEI0BATEIILHOCTH,
IeNnsmuxcss Ha 3. B oTBeTe 3amuIIUTE KOJIMYECTBO HAWJICHHBIX IIap,
3aT€M MAKCUMAJIbHYIO U3 CYMM J3JIEMEHTOB TakuXx Iap. B nanHou 3agaue
mOoJ IapoM IMOAPa3syMEBaeTCs JBa MAYLIMX TMOJAPSIJ 3JIEMEHTA
MOCJIEOBATEILHOCTH.
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ly 3aoanue 6bINOJIHACMCA c UCNOJIb306AHUEM
— npunazaemulx Qhaiiioe.

KBanpar paznunoBan Ha N X N knetok (1 <N < 30). Ucnonautens PoboT
MOKET TEePEMEIIAThCS IO KJIETKaM, BBIMOJIHSAS 3a OJHO IMEPEMEIICHUE
OJHY W3 JByX KOMaH]: BHpaBo wid BHU3. [Io komane BnpaBo Podot
NEepEeMEIIACTC B COCEAHIOK TPABYK KIETKY, O KOMaHAEC BHH3 —
B COCEJIHION HWKHIOW. KBagpar oOrpaHu4yeH BHENIHUMHU CTEHAMH.
Mexay coCeTHMMM KJIETKaMU KBaJipaTa TakKe MOTYT ObITh BHYTPEHHHUE
creHbl. CkBO3b CTeHY POOOT mpolTH HE MOKET.

[Iepen kaxabiM 3anmyckoM PoOoTa B KaXqoW KIIETKE KBaJpaTa JICKUT
MoHeTa HocTOMHCTBOM OT 1 10 100. IlocetuB knerky, PoboTt 3abupaet
MOHETY C CO0OH; 3TO TAaKXK€ OTHOCHUTCS K HA4aJbHOM U KOHEYHOU
KJieTKaM MapuipyTta Pobora.

Onpenenure MakKCUMaJbHYH) M MHUHUMAIIBHYK JCHEKHBICE CYMMBbI,
KOTOpbIE MOXeET coOparb PoOOT, mpoiias U3 J€BOM BEpPXHEU KIETKHU
B IIPpaByK HWXKHIOK. B oOTBeTe ykaxute [ABa 4uclia — CHadajia
MAaKCUMAJIbHYI0 CYMMY, 3aT€EM MUHUMAJIbHYIO.

HcxonHble JaHHBIE TIPEACTABIAIOT COOOM JJICKTPOHHYIO TaOJIUIly
pasmMepom N X N, Kaxagas s4ehKa KOTOPOM COOTBETCTBYET KIIETKE
KBajJipaTa. BHyTpeHHHE M BHEIIHUE CTEHbI 0003HAYEHBI YTOJIIEHHBIMU
JTAHUSIMH.



3ananue 19

JIBa urpoka, Ilers u Bans, urparor B cienyromyr urpy. Ilepen urpokamu nexur Kyda kamHer. rpoku xoast nmo ouepenu,
nepBbid X0 aenaet Ilets. 3a oquH X0 UTPOK MOXKET 100aBUTh B Kyuy OAMH WIH YeThbIpe KaMHs JU00 YBEIMYUTH KOJIUYECTBO
KaMHEHN B Ky4e B IBa pa3a. Y KaxJ0ro Urpoka €CTb HEOrpaHMYECHHOE KOJIMYECTBO KaMHEM, YTOOBI J1eJ1aTh XO/bI.

Wrpa 3aBepiiaercs B TOT MOMEHT, KOT'/1a KOJIMYECTBO KAMHEN B Ky4e CTAaHOBUTCS HE MeHee 351.

[ToObequTenem cuuTaeTCsi UTPOK, CACTIABIINI MOCIEIHUN XO/1, T.€. IEPBbIM MOJYUUBIIUN Kyuy U3 351 wim Oosnee kaMHs.

B HavanbHbIM MOMEHT B Kyue Obu10 S kKamuen; 1 <.§5 < 350.

BbyzieM roBOpuUTh, UTO UTPOK UMEET 8bIUSPBIUIHYIO CIMpame2uto, €CIIA OH MOYKET BBIUTPATh MPH JIIOOBIX X0/1aX NPOTUBHHUKA.
Ykaxure Takoe 3HadeHue S, nmpu Kotopom llerss He MOXKET BbIMIpaTh 3a OAUH X0, HO npu Jooom xoxe Iletm Bans moxer
BBIUTPATH CBOUM MEPBBIM XOOM.
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Jlnsi urpel, onmuMcaHHOM B 3aaaHud 19, HaWauTe JBa HAMMEHbIIHUX
3HAUCHUS S, NIPU KOTOPBIX Yy I1eTH €CTh BBIMTPHIIIHAS CTPATErUsi, IPUUEM
OJHOBPEMEHHO BBIMOJHAKOTCS JIBA YCIOBUS:
— IleTs He MOXKET BBIMIPATh 32 OJIUH XOL;
— IleTs MOXkeT BbIUTpPaTh CBOUM BTOPBIM XOJIOM HE3aBUCHUMO OT TOIO,
Kak Oyzet xonuth Baus.
HaliieHHbI€ 3HaYEHUs 3aMUIIUTE B OTBETE B MOPSAKE BO3PACTAHUA.



3apanme 21
Jlnst urpel, ONMMCaHHOW B 3aJaHuM 19, HalaUTe MHHHUMAJIbHOE 3HA4YCHHUE S, MPU KOTOPOM OJHOBPEMEHHO BBIMOJHSAIOTCS /1B

yCJIOBUSL:
—y Banu ecThb BBIUTpBIIIHASA CTPATET U, O3BOJISIONIASL €MY BBIMTPATh IEPBBIM WA BTOPBIM X010M npu Jito0ou urpe [letu;

—y Baunu HeT cTpareruu, KOTopas o3BOJIUT €My TapaHTUPOBAHHO BBIUTPATh MEPBBIM XOI0OM.
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| — I 3adanue 6bINOIHACMCA C UCNOb308AHUECM NPUINA2ACMBIX (Paill06.

B daiine cogepxurcs nuHpopMaius 0 COBOKYIHOCTH N BBIYUCIUTEIIbHBIX MPOIECCOB, KOTOPbIE MOTYT BBITIOJHATHCS MapaljIeIbHO
WJIH TIOCIIEA0BATEIbHO. by/ieM roBOpUTh, 4YTO MPOLECC B 3aBUCUT OT Mpoliecca A, €CIU i BBIMOJHEHUS Ipoliecca B He00X0IUMBbI
pe3yabTaThl BHIMOJHEHUS npoliecca A. B 3TOM ciiydae npouecchbl MOTYT BBIMOJIHATHCS TOJIBKO MOCJIEI0BATEIBHO.

Nudopmamus o mpoleccax mpeacTaBieHa B (aiyie B Buae Tabmuibl. B nepBom crondie Tabdmuipl ykasaH UIACHTU(DUKATOP
npouecca (ID), Bo BTopoM cTosiO1Ie TAaOIUIBI — BPEMSI €0 BBINIOJHEHUS B MUJUIMCEKYHIAX, B TPEThEM CTOJIONE MEPEUUCIICHBI
¢ pazgenutesieM «;» ID mponeccoB, OT KOTOPBIX 3aBUCUT JAaHHBIN mpolecc. Eciau nporecce aBisieTcs HE3aBUCUMBIM, TO B TaOJIUIIE
yka3aHo 3HaueHue 0.

Tunoeoii npumep opeanuzayuu OaHHslX 8 ghaiine:

ID npouecca B Bpems ID npouecca(-oB) 4
BBITIOJIHEHUS
npouecca B (Mc)
1 4 0
2 3 0
3 1 1;2
4 7 3

OrnpenenuTe MUHUMAJIbLHOE BPEMS, YEPE3 KOTOPOE 3aBEPIIUTCS BBIMOJIHEHUE BCEH COBOKYITHOCTU IMPOIECCOB, NMIPU YCIOBHUH, YTO
BCE HE3aBUCHUMBIE JIPYT OT JApyTra MPOLECCHl MOTYT BBITIOJHATHCS MapajuIeIbHO.
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Hcnonaurtens npeoOpa3yeT Yuciio Ha SKpaHe.
Y UCTIOJHUTENS €CTh JIB€ KOMaH/1bl, KOTOPbIE 0003HAUYECHBI JATUHCKUMH OYKBaMM:

A. Bb1uTH 2
B. Haiiiu neJ1yro 4acTh OT JeJieHUs Ha 2

[lepBast 13 HUX YMEHBIIIAET YHUCIIO HA dKPaHE HA 2, BTOpasi 3aMEHSET YUCIIO HA SKpaHe Ha LIEJIYI0 YacTh OT JEJICHUs Yuciia Ha 2.

[Tporpamma st UCIIOJIHUTEISL — 3TO MOCIEI0BATEIbHOCTH KOMAH/.

CKOJIBKO CYILIECTBYET MPOrpamm, JJisi KOTOPBIX MPU UCXOAHOM Yuciie 40 pe3yabTaToOM SIBISETCS YUCIO 2, U IPU ITOM TPACKTOPHUS
BBIUMCIICHUN COAEPKUT unciio 107

TpaexTopusi BBIYUCICHUN IPOTPAMMBI — 3TO MOCJEI0BATEILHOCTh PE3YJIbTATOB BHIMOJIHEHUS BCEX KOMAH] MPOTPAMMBI.
Hanpumep, nis nporpammbl ABB nipu ucxogaom yucie 13 tpaektopusi cocTout u3 uucen 11, 5, 2.
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| i I 3adanue évinoIHACMCA C UCNOJIL308AHUEM NPULAAEMBIX PaAllN06.

TexcroBeiit aitn coctout U3 cumBoJioB C, D, Eu F.

Onpenenure MakCUMaJIbHOE KOJMYECTBO HUAYILIUMX MOAPS MocienoBarebHocTe cumBoioB CFE wiun FCE B npunaraeMoMm
daiute. Mckomas moanocieqoBaTeabHOCTh AOJDKHA COCTOATH TOJBKO U3 Tpoek CFE, uiu Toiabko U3 Tpoek FCE, uiu TOIbKO U3
Tpoek CFE wnu FCE B IpOU3BOJILHOM MOPSJAKE UX CICIOBAHUS.

J171s1 BBITIOJIHEHUS ATOTO 3aIaHUS CJIIEAYET HAIIUCATh IPOrpamMMmy.
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Ha30BEM Mackoi yuclia Mocjieq0BATEILHOCTh IU(P, B KOTOPOM TaKKe
MOT'YT BCTPE€YaThCs CIEAYIOIINE CUMBOJIBI:
— CHMBOJ «?» 03HA4aeT POBHO OJIHY IMPOU3BOJIbHYIO LIUDPY;
— CHUMBOJI «*» oO3HauaerT OO0yl MOCIEI0BaATeILHOCT, LHUDP
OPOU3BOJIbHON JIJIMHBI; B TOM YHCIE «™*» MOXKET 3aJaBaTh
U IIYCTYIO I1OCIEI0BATEIbHOCTb.
Hanpumep, macke 123%475 coorBerctByrot uucia 123405 u 12300405.
Cpenu HaTypajabHbIX YUCEN, HE MPEBBILIAIOIINX 10°, HaiiuTe Bce uncia,
COOTBETCTBYIOIIME Macke 2*544371, nensmuecs Ha 23 0e3 ocTaTka.
B oTBere 3anuimuTe B EpBOM CTOJIOIE TAOIUIIBI BCE HAMICHHBIE YKUCIa

B MOPs/IKE BO3pACTaHUsi, a BO BTOPOM CTOJOLIE — COOTBETCTBYIOILIME UM
pe3yabTaThl ACJICHUS ITUX YUCEI Ha 23.

KoyimuecTBO CTpOK B TaOIUIIE /IJISI OTBETA U30BITOYHO.
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l ‘ I 3adanue evinonHsemMcs ¢ UCNONL3OCAHUEM NPUNAZAEMBIX
_—_—

daiinoe.

B cynepmapkere NpoOBOAMTCS aKUMS «KaXAbIH TpeTHH  TOBap
OecrnatHo». [lokynarens, 4ToObl MAKCUMAJIBHO HCIIOJIB30BATh YCIOBUE
aKLMK, pa3/e/IKil Ha JICHTE TOBAphl I'PyNIaMy 110 TPH TOBapa, coOUpasich
3aIUIaTHTh 32 KXY IPYIITY OTACIbHBIM YeKoM. B kaxnoii rpynne u3
TPEX TOBAPOB CaMbIil JJOPOroi OH NMOMECTW Ha Tperbe MecTo. OaHako
BBISSCHHJIOCH, YTO IpOrpaMma /Ui KacCOBOIO anmnapara He YYHThIBaeT
PACIIOIOKEHHSI TOBAPOB HA JIEHTE M COPTHPYET LEHbI TOBApPOB B YEKe
TakuM o00pa3oM, 4TOObl CTOMMOCTb IIOKYNKH OblUla MaKCHMAJIbHO
BO3MOKHOH.

Toraa nokynaresb pa3MeCTHII TOBaphl M0-PYroMy.

Bxoonwvie oannvie

B nepBoit crpoke BxoaHoro ¢aiia Haxoaurcs yucino N — KOJIHYECTBO
TOBapOB, KOTOpbIE IUIAHHPYET NPHOOPECTH NOKynarelb (HaTypalbHOE
uucno, He npessimatoniee 10 000). B creayromux N ctpokax Haxoasrces
LIEHB! TOBApOB, KOTOpbIE BbIOpal NOKynareilb (BCe YMCIa HATYpallbHbIE,
He npesbiatomme 10 000, kaxa0e — B OTAENBHOM CTPOKE).

LleHs! TOBapOB yKa3aHbl B IPOU3BOJILHOM IOPSIIKE.

3anummTe B OTBETE JBa LIEJBLIX YHMC/IA: CHAYala MUHUMAJILHYIO LIEHY,
KOTOPYI IUIAHUPOBAJ 3aIUIATUTH [IOKYMNATelb W3HAYaJIbHO, €clii Obl
OecrmatHeiM  Obul 3-f TOoBap B J00OH IOKYINKE, COCTOSILEH M3
3 npeaMeroB. A 3areM 3alMUIMTE LEHY, KOTOPYH) OH 3arulaTuil.
[Tokynarens nenuT TOBapbl Ha rpynnsl Haubosiee BHITOAHBIM s ceds
crocodoMm.

Tunosou npumep opzanuzayuu OaHHLIX 60 6XOOHOM (paiile

4

80

30

50

40

Ilpu makux uUCXOOHBIX OAGHHBIX, eCAU «KAMNCObIU mpemuil mosap
becniamno», npeononazaemasi u OeUCMEUMETbHAS CYMMbl  PAGHbI
coomeemcmeenno 120 u 160.

TunoBoii npuMep HMeeT WLIIOCTPATHBHLINH Xxapakrep. /[lis
BbINOJIHEHHS] 3a/laHUsl HCNOJb3YHTe JaHHbIe H3 MPHJIAraeMbix
paiinos.
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e

Y meauumuckoi komnanun ects N nyHKTOB npuéma GHoMarepuanos Ha
ananus. Bee nyHKTHI pacnoNoXKCHBl BAOAL ABTOMAMHCTPANH M HMCIOT
HOMCPA, COOTBCTCTBYIOIIHE PACCTOSHHIO OT HYJICBOH OTMETKH J10
KOHKpPECTHOro nyHkra. MH3sectHo koamuecTso npobupok, Kortopoe
CACAHCBHO NPHHMMAKOT B KaxaoM K3 nyHkros. [IpoGupku nepesossr
B CHCUMANLHEIX TPAHCNOPTHPOBOMHLIX KOHTCHHEPAX BMCCTHMOCTBIO HE
Gonee 48 wrryk. Kawamii  TpaHCnopTHpoBOYHBI  KOHTCHHED
YNAKOBLIBACTCA B MYHKTE NPHEMA W BCKPBIBACTCA TONBKO B 1abopaTopuu.
KoMnanus ruaHupyer OTKpuiTh Na0OpaTopHio B OJHOM H3 MYHKTOB.
CToMMOCTs  NEpPeBO3KH  OHOMATEPHANIOB  PABHA  NPOM3BEACHHIO
PACCTOSHHA OT NMYHKTa 10 1abOparopuy HA KONMYECTBO KOHTCHHEPOB
¢ npobupkamu. OOmwAas CTOMMOCTL NEPEBO3KH 334 JCHL PaBHA CyMME
CTOMMOCTEH MNEpPeBO30K W3  KakAOro mnyHkra B naGoparopuio.
JlaGopatopHi0 pacnonoXHAM B OJAHOM M3 NYHKTOB  npuéma
Onomarepuanos Ttakum o0pazoM, 4ro O0IWAS CTOMMOCTL JIOCTABKH
OHOMATEPHANOB M3 BCEX ITYHKTOB MHHUMAILHA,

Onpeaenure MHHHMABHYIO obutyro CTOMMOCTb  JIOCTABKH
OHOMATEPHANIOB H3 BCEX NMYHKTOB npuéma B 1abopaTtopuio.

Bxoonwie dannvie

Jlano asa sxojuuix daiina (daiin 4 u daiin B), kaxasit U3 KOTOPHIX
B nepsoit crpoke coaepxur yucno N (1 <N < 10 000 000) — konuuecTso
nyHkros npuéma OGuomarepuanos. B xaxnoil w3 caeayrommx N crpok
HAXOMMTCH JIBA YHCIA: HOMEP NMYHKTA M KOJHYCCTBO NPOOHPOK B ITOM
NYHKTEC (BCC YHCAA HATYPAIBHBIC, KONHYCCTBO NPOOHPOK B KakKIOM
nyukre He npessimaer 1000). ITyHKTE nEepeyHciCHB! B NOpAAKE HX
PACNIONOKCHHSA BIOJIb JOPOrH, HAYHHAS OT HYJACBOH OTMETKH.

B orsere ykaxure ABa UMCNA: CHAYANA 3HAYCHHC MCKOMOH BCIMYMHLI
Juis daiina A, 3arem — juis daiina B.

Tunoeou npumep opeanusayuu dannsix 60 6xo0HoM haire

6

1100

2200

54

73

82

10 190

Ilpu maxux ucxo0HbIX OGHKBIX U EMECMUMOCTIU MPAHCROPMUPOSOYHO20
xonwmetnepa, cocmasimowen 96 npobupox, Komnawuu 661200HO
omxpeims aabopamopwio 6 nywkme 2. B osmom caywae cymma
mpancnopmuwix sampam cocmaeum: 1 -2+ 3 -1 +5-1+6-1+8-2.
Tunosoit npumep mMmeer wLnoOCTparususiil  xapaxrep. [lLis
BLINOJIHEHHS 3A1AHHA HCNOILIYITE Jannbie U3 npuaaraemsix Gaiios.
IMpeaynpexaenne: s obpaborku daiina B He caeayer HCnonL3oBaTh
nepeGoOpHBIH ANrOPHTM, BRIMHCASIOUMIA CYMMY JUIS BCEX BO3ZMOXHBIX
BAPHAHTOB, MNOCKONbKY HANMHCAHHAA MO TAKOMY AArOPHTMY MNporpamma
Oy/leT BRINONHATHCS CAHIIKOM J0T0.



