OTKpbITEIN BapaHT NMHOOPMATUKA 1

Enunblil rocyiapcTBeHHbIN IK3aMeH
no MTH®OPMATUKE

I/IHCTIJYKHI/IH 10 BBIIIOJIHCHHUIO paﬁoTbl

DK3aMeHalMOHHasg paboTa COCTOUT U3 27 3aJjaHuil C KPAaTKUM OTBETOM, BBIIOIHIEMBIX C TOMOIIBIO KOMITBIOTEPA.

Ha BbInosiHeHHEe SK3aMEHalMOHHOM paboThl 0 MHPOpPMATHUKE OTBOAUTCS 3 yaca 55 MUHYT (235 MUHYT).

DK3aMEHAIMOHHAsE paboTa  BBIMOJHSAETCS C MOMOIIBIO  CHCIUAIM3UPOBAHHOTO  MPOrPAaMMHOTO  OOecredyeHus,
MpeIHa3HAYEHHOTO JUIsl TIPOBEACHUS dK3aMeHa B KOMMbIOTepHON (Qopme. [Ipu BeimonHnenuu 3amanuii Bam OynyT qocTynmHBI Ha
MPOTSHKEHUU BCETO K3aMEHa TEKCTOBBIN PEIaKTOP, PEIAKTOP DIEKTPOHHBIX TabIHUIl, CUCTEMbI TPOrPAMMUPOBAHUS. SAPIbIKU 11
3alycKa YyKa3aHHOTO IPOTrpaMMHOTO OOECIeUeHHs] pa3MelleHbl Ha pabodeM CTojie KOMIbioTepa. Bo Bpemsi BBINOJHEHUS
AK3aMEHAITMOHHON pabOoTHI IS COXpaHEeHHs pabounx (HalioB — KaK TE€X, KOTOPhIC MPUJIOKEHBI K 3a1anusiM Ha ctaniuu KEI'D, Tak
U TeX, KOTOopble BBl co3maére caMOCTOSTENhHO, — HEOOXOJUMO HKCIOJIB30BaTh pabouylo Mamky fk3ameHa. E€ ampec ykazaH
B NpujiokeHuu K nacnopty cranuuu KEI'D, kotopoe nexut y Bac Ha cToe.

Ha npoTskennu caum sk3aMeHa J0oCTyn K cetu MIHTepHeT 3anpenés.

[Ipy BBIOJHEHUU 3aJaHUA MOXKHO TIOJIb30BAThCSl UYEPHOBUKOM. 3aNUCH B YePHOBUKE HE YYUTHIBAKTCHA MpPH
OLlECHUBAHUU PAdOTHI.

bannbl, nomydyennsle Bamu 3a BbITIOJNIHEHHBIE 3aJaHusl, CyMMHpYyIoTcsa. [locTapaiitech BBINIOJHUTH KaK MOKHO OOJIbIle
3a/laHuii ¥ HaOpaTh HanOOoJIbIlIEe KOJTUYECTBO OAIIOB.

Kenaem ycnexa!

B sK3aMeHanMoOHHBIX 3aIaHUSIX UCTIONIB3YIOTCS CIIEAYIONINE COTIIAIICHUSI.

1. O603HaueHUs AJIsI JIOTHYECKUX CBS3OK (Oreparuii):

a) ompuyanue (nuBepcusi, orudeckoe HE) o6o3navaercsa — (Hanpumep, —A4);

b) konwvronxyus (JorudecKoe yMHOXKEHHE, Jiorudeckoe M) o6o3nauaercs /\ (Hanpumep, 4 /\ B) nmubo & (nanpumep, 4 & B);

C) ouzvroHkyus (TOTHUECKOe cioxkenue, joruaeckoe NJIN) obo3nauaercs \/ (Hanpumep, 4 \V B) nubo | (Hanpumep, 4 | B);

d) creoosanue (nmiukanus) o6o3Havaercs — (Hamnpumep, A — B);

€) moowcoecmeo obo3Havaercsa = (Hanpumep, A = B). Boipaxenue 4 = B UCTUHHO TOTJa W TOJIBKO TOT/a, Korja 3HaYeHus 4 u B
COBMAIAIOT (JInOO OHM 00a UCTUHHBI, TNOO OHU 00a JIOKHBI);

f) cumBon 1 ucnonw3yercs Ayig 0003HAUYCHUS UCTUHBI (MCTUHHOTO BBICKA3bIBaHMs); CUMBOJ 0 — 11t 0003HAUYCHUS JHKH (JIOKHOTO
BBICKA3bIBaHUS).

2. JIBa mOTHYECKHUX BBIPAKEHHS, COJACPKAIMINUX TEPEMEHHBIC, HA3BIBAIOTCS PABHOCUNbHbIMU (DKBUBAJICHTHBIMH), ©CIU 3HAYCHUS
ATUX BBIPAXKEHHUI COBMAJAIOT MPH JIFOOBIX 3HAUEHUSIX NepeMeHHbIX. Tak, Bolpaxkenus 4 — B u (—A) V B paBHocuibHbl, a A \V B
u A /\ B HepaBHOCWJIbHBI (3HAUCHUS BBIPAXKEHUM pa3Hble, Hanpumep, npu 4 = 1, B = 0).

3. [IpuoputeTbl JOTUYECKHX OIepaluuid: HWHBEpcUs (OTpUIIAHUE), KOHBIOHKIHUS (JOTHYECKOE YMHOXXEHHE), JAUIBIOHKIUS
(Jtormueckoe CIOXKEHWE), UMIUTUKANKs (CIeAOBaHKE), TOXKIASCTBO. Takum obOpaszom, —4 A B \VV C /A D o3Ha4aeT TO Ke, YTO
u((—4)\NB)V (CAD).

Bo3moxna 3anmuce 4 \ B /\ C Bmecto (4 /\B) /\ C. To )xe OTHOCUTCS M K IU3BIOHKIHMH: Bo3MOxkHa 3armuck 4 \/ B \/ C BMecTo
A4V B)VC.

4. O6o3Hauenuss Mo6aiT u KOGalT MCHONB3yIOTCS B TPAAUIIMOHHOM i MH(MOPMATUKH CMBICTIE — KaKk OOO3HAUCHUS €JIUHUIL
U3MEPEHHUs, Yb€ COOTHOIICHHE C EUHUIICH «OalT» BBIPaXKAETCs CTEIEHbIO TBOMKH.
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OTKpbITEIN BapaHT NMHOOPMATUKA 2

3aganmue 1

Ha pucynke cxema nopor H-ckoro paitona m3zoOpaxxeHa B Bujae rpada, B Tabiuile COAEPKATCS CBEACHUS O MPOTSHKEHHOCTH
KaXXJI0U U3 3TUX JI0POT (B KUIOMETpPAX).
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Tak kak Tabmuily ¥ CXeMy PHCOBAJM HE3aBUCHUMO JIPYr OT Apyra, TO HyMmepalus HAcelEHHBIX MYHKTOB B TaOJMIle HUKAK
HE CBs3aHa ¢ OyKBEHHbIMH OOO3HaueHuUsAMU Ha rpade. Ompenenurte, KakoBa cymMMma MNPOTSHKEHHOCTEM HOpor w3 myHKTa D
B IIYHKT B U U3 ITyHKTa 4 B IyHKT E.

B oTBeTe 3anMILINTE LEI0€ YUCIIO.
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OTKpbITbIN BapuaHT

3aganue 2

Muina 3amoTHsUT TaOJIUIy UCTUHHOCTH JIOTHYeCcKor GpyHKImu F
“x—ow)Vy=2)Vy,

HO yCIIeT 3arOJHUTh JIMIIL (PparMeHT U3 TPEX Pa3IMUYHBIX €€ CTPOK, JaKe HE yKazaB, KAKOMY CTOJOIy TaOJMIIbI COOTBETCTBYET

KQXJ1asi U3 IEPEMEHHBIX W, X, ), Z.
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Onpenenure, KAKOMY CTOJIOIY TaOIUIBI COOTBETCTBYET KaX/Aasi U3 NEPEMEHHBIX W, X, ), Z.

B orBere HamumuTe OYKBBI W, X, ¥, Z B TOM NOpSAIKE, B KOTOPOM HIyT COOTBETCTBYIOIIME UM CTOJOLBI (CHayana OykBa,
COOTBETCTBYIOIIAsl TMEPBOMY CTOJOIY; 3aTeM OyKBa, COOTBETCTBYIOIIAas BTOPOMY CTOJOIy, W T.[.). BykBbl B OTBeTE MUIIUTE
MOAPSAJ, HIKaKUX pa3JeiauTesied MexXy OyKBaMH CTaBUTh HE HYKHO.

Ilpumep. Oyukuus F 3a1aHa BeIpaXeHHUEM —x \ y, 3aBUCALIUM OT JBYX MEPEMEHHBIX, a (parMeHT TaOIHLIbl UMEET CIEAYIOIIHMA

BUI.

F

0 1

0

B stom ciiyyae mepBoMy CTOJIOILy COOTBETCTBYET MEpEMEHHAasl ), a BTOPOMY CTOJNOIly — mepeMmeHHas x. B orBere cnemyer

HaIlUCaTh: VX.
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OTKpbITbIN BapuaHT NMHOOPMATUKA 4

3aganue 3

| i I | 3adanue éblnoIHAECMCA C UCNONIB308AHUEM NPUIALACMBIX (PATLN08. \

B ¢aiine npuBenén ¢parment 6a3pl gaHHbIX «IIpoAyKTBI» O MOCTaBKaXx TOBApOB B Mara3vHbl pailoHOB ropoja. baza maHHbIX
COCTOUT U3 TPEX TaOIHII.

Tabnuna «JlBuxeHue TOBapoOB» COACPIKUT 3alKCH O MOCTaBKaX TOBAPOB B Mara3uHbl B T€UCHHUE MEpBOM aekasasl uroHs 2021 1.,
a Tarke uHpopmaiuio o mnpomaHHbIXx ToBapax. Ilome Tunm onepayuu conepxutr 3HaueHue Ilocmynnenue wiu Ilpoodasica,
a B COOTBeTCTByMomiee monie Koauuecmeo ynakosox BHeceHa HHGPOpPMAIMS O TOM, CKOJBKO YIMaKOBOK TOBapa IMOCTYMHIIO
B Mara3uH WJu ObUIO MIPOJIAHO B TEUCHHE JHS. 3ar0J0BOK TAOIUIbI UMEET CIACAYIOUIUNA BUI.

ID ID Tun KommmuecTBo
Jara ApTukyn Ilena
onepanuu MarasuHa onepaiyyu | yHIakoOBOK

Tabmuua «ToBap» comepkut uHMOpPMAIUI0O 00 OCHOBHBIX XAapPAaKTEPUCTHUKAX KaKJIOTO TOBapa. 3arojioBOK TaOIMIbI MMEET
CIIEIYIOLIUMN BUJL.

Enunnna | KonnuecTtBo
ApTukyn Otnen HanmenoBanue A IIpousBonurens
U3MEPEHMsI | B YIAKOBKE

Tabnuna «Mara3un» cofepKuT HHOOPMAITUIO 0 MECTOHAXOXKJICHUHM Mara3uHOB. 3aroj0BOK TaOIUIIbI HIMEET CIEIYIOIINMI BUI.

ID
MarasuHa

Pation Anpec

Ha pucynke npuBeneHa cxeMa ykazaHHOUM 0a3bl JaHHBIX.

MarazmH
[ewxeHune ToBapoe — % ID marasuna
¥ ID onepauwnw Paiior
Nara Anpec
1D marazmHa —
ApTUKyn — Toeap
Tun onepauwnw _
— '} ApTukyn
KonnuecTso ynakoBoK
Otaen
LleHa
HawmeHoBaHwe

EAWHMLA n3mepeHus
KonuuecTso B ynakoeke

[ponseoauTens

Hcnonb3ys uHPOpMaLMIO U3 NpUBEAEHHONW 0a3bl JAHHBIX, ONMPEIEIUTE, HA CKOJIBKO YBEIUYHIIOCH KOJMYECTBO YIAKOBOK COJIbI
NUIIEBOM, UMEIOIIMXCA B HAIMYUU B MarazuHax OKTa0pbCKOro paiioHa, 3a nepuoj ¢ 1 mo 8 UIOHs BKIIOYUTENBHO.

B oTBeTe 3anUIINTE TOJIBKO YHUCIIO.
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OTKpbITbIN BapuaHT NMHOOPMATUKA 5

3ananue 4

[To xaHamy CBsI3W TIEPEIAIOTCSI COOOIICHMS, COAEpIKalue ToIbKo OyKBHI 3 HaOopa: A, b, K, P, H. Jlns nepenaun ucnonb3yercs
JBOWYHBIM KOJ, YIOBJIETBOpSIOMUNA yciaoBuio PaHo. ITO ycloBUE 00eCTeYMBAET BO3MOXHOCTH OJHO3HAUHOM pacuupoBKU
3aK0AMpPOBaHHbIX coobuieHnil. KonoBbie cnoBa nis HekoTopbix OykB u3BecTHbl: K — 01, P — 001. [Ins Tpéx octaBmuxcs Oyks b,
H u A konoBbie ciioBa Hen3BecTHBI. Kakoe KoinruecTBO JBOMYHBIX 3HAKOB MoTpedyercs s koguposanus ciioBa BAPABAH, eciin
M3BECTHO, YTO OHO 3aKOAMPOBAHO MMHMMAJIbHO BO3MOKHBIM KOJIMYECTBOM JIBOMYHBIX 3HAKOB?
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OTKpbITbIN BapuaHT NMHOOPMATUKA 6

3aganue 5

Ha Bxox anroputma nomaércs HaTypalibHOE 9uciio N. AITOPUTM CTPOUT IO HEMY HOBOE YHCIIO R CIICTYIONTUM 00pa3oM.
1. Ctpoutcst ABOMYHAs 3aUCh yucia V.
2. Jlanee sTa 3anuck 00padaThIBaeTCs MO CICAYIONIEMY PABUITY:
a) €CJIM YKCIIo YETHOE, TO K IBOMYHOM 3aIllMCH YUCa cjeBa gonuckiBaeTces 10;
0) eciau 4nucio HeUETHOE, TO K IBOMYHOM 3aMMCH YKcia clieBa JonuckiBaeTcs 1 u cripaBa gonucbiBaercs 01.
[TonyuenHast TakuM 00pa30M 3aMKCh SABISACTCS ABOMYHOM 3alMChI0O HICKOMOTO yncia R.
Hanpumep, nns ucxomnoro uucna 4,9 = 100, pesynabratrom OyaeT siBiasTbes uucio 2070 = 10100,, a a1 UCXOAHOTO YHCIIA
510 =101, pe3ynbpTaTom OyaeT ABisThCA uncio 5319 =110101,.
Ykakute MUHMMAaJIbHOE YUCIIO0 N, Tocie 00paboTKH KOTOPOTO C MOMOIIBI0 ATOTO aJTOPUTMa MOJydaeTcss Yuciio R, Oojbiiee,
yeMm 441. B oTBeTe 3aIUIINTE 3TO YHCIIO B JECATUYHON CUCTEME CUMCIICHUS.
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OTKpbITbIN BapuaHT

3aganue 6

Onpenenute, Tpy KakoM HaMMeEHbIIeM BBEAEHHOM 3HAUEHUU MEPEMEHHOUN s mporpamma BbiBeneT uucio 32. {ns Bamero
ya00CTBa mporpamMma MpeICTaBlieHa Ha YETHIPEX SA3BIKAX MPOTPAMMUPOBAHUS.

ITackaab Python
var s, n: integer; s = int (input())
begin s = (s - 21) // 10
readln (s) ; n=1
s := (8 - 21) div 10; while s > 0:
n :=1; n=n= 32
while s > 0 do S =8 -n
begin print (n)
n:=n * 2;
S := 8 - n;
end;
writeln (n)
end.
AJITOPUTMHYECKHM I SI3BIK C++
anr #include <iostream>
Hayd using namespace std;
ueg n, s int main ()
BBOJI S {
s := div((s - 21), 10) int s, n;
n :=1 cin >> s;
HI] Ioka s > 0 s = (s - 21) / 10;
n :=n * 2 n=1;
S := 8 -n while (s > 0)
K11 {(n =n=*2; s=s8-n;}
BEIBOII I cout << n << endl;
KOH return 0O;
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OTKpbITbIN BapuaHT NMHOOPMATUKA 8

3apanue 7

JIJist XpaHEeHus CKAaToro MPOU3BOJIBHOTO PACTPOBOT0 M300pakeHus pazmepoM 192 ma 960 mukceneir orBeaero 90 Koaiit mamsaru
6e3 yu€ra pasmepa 3arosnoBka (aitna. [Ipu cxatum o0bEM (aitna ymenbmaercs Ha 35%. Jlns xomupoBaHUs MBETa KaKIIOTO
MIUKCEJSl UCTIONB3YETCSl OJJTMHAKOBOE KOJIMUECTBO OUT, KOJIbI MUKCEJIeH 3aMUChIBAIOTCS B (paili oJuH 3a IpyruM 0e3 MPOMEKYTKOB.
Kakoe MakcuMalibHOE KOJIMYECTBO I[BETOB MOKHO MCIIOJIL30BaTh B U300paKeHUU?
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OTKpbITbIN BapuaHT NMHOOPMATUKA 9

3aganue 8

Bce matnOykBeHHBIE CIIOBA, B COCTaBE KOTOPBIX MOTYT ObITh ToNbKO OykBHI b, A, T, bl, P, 3anucansl B andaButHOM mOpsiake
Y IPOHYMEPOBAHbI HAUNHAsA C 1.

Hwxe npuBeneHo Hayao CIucka.

AAAAA

AAAADB

AAAAP

AAAAT

AAAABI

AAABA

AN i

[Tox kakuM HOMEPOM B CITUCKE UAET MEPBOE CIOBO, KOTOPOE HE COAEPKUT HU OAHOU OYKBBI bl 1 HEe comepKUT OyKB A, CTOSINX
psaom?

© 2022 depepanbHas cnyxba no Hagsopy B cdhepe obpasoBaHMs U Hayku



OTKpbITbIN BapuaHT NHOOPMATUKA 10

3aganue 9

| _I | 3aoanue 8bINOJAHAEHCA C UCHONB30GAHUEM npujiazcaemsplx ¢aﬁﬂ08. ‘

OTtkpoiiTe ¢daia AIEKTPOHHON TaONHIIBI, COAEpKAIICH B KaKIOW CTPOKE MATHh HATYPAIbHBIX ducesn. Omnpenenute KOJIHMYeCTBO
CTPOK TaOJHIIBI, B KOTOPBIX KBAApaT CyMMbl MAKCUMAJIbHOTO U MUHUMAJIHHOTO YHCET B CTPOKE OOJIbIIIE CYyMMBI KBaAPAaTOB TPEX
OCTaBIIHUXCS.
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OTKpbITEIN BapaHT NHOOPMATUKA 11

3aganue 10

| il | 3aoanue 8bINOJHAEHICA C UCRONB30GAHUEM npuiazaemblx ¢aﬁﬂ06. |

Texcr pomana JIbBa HukomnaeBuua Toncroro «Anna Kapenuna» npejacrasieH B Bujie ¢ailjioB HeckoJbkux (hopmaToB. OTKpoiTe
OJIMH U3 (ailyioB U OMpPENIETTUTE, CKOJIBKO Pa3 BCTPEUYAETCS B TEKCTE OTACIIBHOE CIOBO «JIylIay CO CTPOYHOU OYKBBHI.
B oTBeTe 3anuimnTe TOIBKO YUCIIO.
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OTKpbITEIN BapaHT NHOOPMATUKA 12

3aganmue 11

[Ipu peructpari B KOMIBIOTEPHOU CUCTEME KaXIOMY OOBEKTY MPHCBAWBACTCS HACHTU(PUKATOP, COCTOSIUNA U3 234 CUMBOJIOB
1 COACPKAIHUKA TOJIBKO IECATHYHBIC ITU(PPHI U CUMBOJIBI U3 1350-cHMBOJIBHOrO crenuaibHOro aidasura. B 0a3e maHHBIX s
XpaHEHUsl KaXJ0ro HJACHTHU(UKATOpA OTBEICHO OJMHAKOBOE U MHUHHMMAJILHO BO3MOXKHOE Ienoe uucio Oait. Ilpu sTtom
HCIIOJB3YETCSl TTOCUMBOJIBHOE KOJAMPOBAHUE HWJEHTHU(PUKATOPOB, BCE CHUMBOJIBI KOAMPYIOTCS OJAWMHAKOBBIM W MHHUMAJIbHO
BO3MOXXHBIM KOJIMYECTBOM OUT.

Onpenenute 00bEM namsaTu (B KOaiT), HeoOXoauMblid jiss xpaHeHust 65 536 uaeHTUdUKATOPOB. B OTBETE 3amuIIMTE TOJIBKO
1[eJI0€ YHCIIO — Korm4yecTBO KOaiT.
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OTKpbITbIN BapuaHT NHOOPMATUKA 13

3aganue 12

Ucnonmautens Pemaktop momydaeT Ha BXOA CTpOKy nudp u mpeobpa3oBbiBaeT e€. PemakTop MOKET BBITIOJIHATH JBE KOMAaH/IBI,
B 00eHX KOMaH/IaX v U W 0003HAYAIOT IEITOYKH HUQP.

A) 3aMeHHUTD (v, W).

DTa KOMaH/la 3aMEHSET B CTPOKE MEPBOE CJIeBa BXOXKACHUE LIETIOYKH V Ha 1IeNnoYKy w. Hanmpumep, BBIMOTHEHHE KOMaH/TbI
3ameHuTh (111, 27)

npeobpasyet ctpoky 05111150 B crpoky 0527150.

Ecnu B cTpoke HET BXOXK/IEHUMN LIETTOYKH V, TO BBITIOJHEHWE KOMAaH/IbI

3aMeHUTh (v, W)

HE MEHSIET ATy CTPOKY.

b) namiocs (v).

Ota KOMaHJa MpPOBEPsIET, BCTpEUAeTCs JU IENoYKa v B CTpoke ucnonuutens Pemaktop. Ecnm ona BcTpeudaercs, To KOoMaHza
BO3BpAIaeT JIOTUYECKOE 3HAaY€HUE «HMCTUHA», B MPOTUBHOM CIly4ae BO3BpaIllaeT 3HaYeHUE «JI0XKb». CTpoKa MCIOJHUTENS MPHU
ATOM HE U3MEHSETCS.

[uxn
[TIOKA ycrosue
nocie008amenbHOCMb KOMAHO
KOHEII ITTOKA
BBITIOJTHSIETCS, ITOKa YCIIOBUE UCTUHHO.
B xoHCTpyKUIMMN
ECJIN ycnosue
TO xomanoal
NMHAYE xomanoa2
KOHEIL ECJIN
BBITIOJTHSIETCS KoMaHnOal (eciiv yCI0BUE UCTUHHO) WU KomaroaZ2 (€CIU YCIIOBUE JIOAKHO).

Kakas ctpoka mony4uTcs B pe3yJabTaTe MIPUMEHEHHS TPUBEAEHHON HUXKE MPOrPpaMMbl K CTPOKE, COCTOSILEH U3 84 MIyIIUX MTOIPST
uudp 8? B oTBeTe 3anuIIKTE NOJTYYEHHYIO CTPOKY.

HAYAJIO
I[TOKA wnamutoch (1111) MJIN namJiocs (8888)
ECJIM mamutocs (1111)
TO 3amenurs (1111, 8)
NHAYE 3amenuTs (8888, 11)
KOHEIL ECJI1
KOHEI] ITOKA
KOHEI]
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OTKpbITbIN BapuaHT NHOOPMATUKA 14

3aganue 13

Ha pucynke npeacrapiena cxema nopor, cBs3biBatonux ropojga A, b, B, I', I, E, K, 3, U, K, JI, M. Ilo kaxao¥i gopore MO>xKHO
JIBUTAThCS TOJIBKO B OJTHOM HAIPABJIEHUH, YKA3aHHOM CTPEIKOM.

KakoBa mynHa caMoro JJIMHHOTO IyTH U3 Topoaa A B ropoa M? JIMuHOW MyTH CYATATh KOJWYECTBO JOPOT, COCTABIAIOIINAX 3TOT
MyTh.
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OTKpbITbIN BapuaHT NHOOPMATUKA 15

3aganue 14

3HaueHue apu(PMETUIECKOr0 BhIPAKCHUS

7 - 5121912 +6- 641954 —-5. 81991 —4- 81980 —2022

3aIMCcali B CUCTEME CUMCJICHHUS C OCHOBaHHEM 8. Ol'IpGI[CJII/ITG KOJINYCCTBO HI/I(l)p 7 B 3alIMCH ATOr0 YHUCIIA.
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OTKpbITbIN BapuaHT NHOOPMATUKA 16

3aganue 15

O603naunm uepe3 JIEJI(n, m) yTBepkIeHHE «HATYpaTbHOE YUCIIO 11 IETUTCS O€3 OCTaTKa Ha HATypajIbHOE YUCIIO M.
JIJist Kakoro HaMMeHbIIero HaTypaasLHOTO uKcia A hopmyra

(IEJI(x, 3) — —EJ(x, 5)) V (x + 4 > 90)

TOXJIECTBEHHO MCTHHHA (T.€. IPUHUMAET 3HaueHue 1) npu Jr000M HaTypaIbHOM 3HAYEHUH NTEPEMEHHOM X7
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OTKpbITEIN BapaHT NHOOPMATUKA 17

3aganue 16
AJTOpUTM BBIUMCIICHUS 3HaUeHUs1 QyHKuuu F(n), Tae n — HamypaivHoe YUCo, 3aiaH CIeAYIOIIMMU COOTHOIICHUSIMU:

F(n)=2npun<3;
Fn)=F(n—-2)+Fn—1)—n,ecnu n>2 u npu 3T0M 1 4ETHO;
Fn)=F(n—1)—F(n—2)+2 xn,ecnu n>2 1 Ipu 3TOM 1 HEUETHO.

Yemy paBHo 3HaueHue GyHKmun F(32)?
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l. 3aoanue evinonnaemca ¢ UCHOIB306AHUEM NPUTIAACMBIX
— daiinoe.

B ¢aiine conxepxurcs MOCIEIOBAaTEIBHOCTh HATYpalbHBIX YHCEI.
DOneMeHThl NOCJIEN0BAaTENIbHOCTH MOTYT NPHHHMMATh LENble 3HAYCHMS
or 1 pmo 100000 BxmtountenbHo. Omnpenenutre KOJIUYECTBO IMap
MOCJIEIOBATEIbHOCTH, B KOTOPBIX XOTS OBl OJHO YMCIO JEIUTCS
Ha MUHHMMQJIbHBIM DJIEMEHT IOCIEIOBATEIBbHOCTH, KpaTHbId 21.
['apanTupyercs, 4TO TAaKOM OJJIEMEHT B IIOCIEAOBATEIBHOCTU €CTbh.
B oTBeTe 3anummMTe KOJWYECTBO HAWJIEHHBIX MAp, 3aTEM MAKCUMAJIbHYIO
U3 CyYMM DOJJIEMEHTOB Takux Iap. B pmaHHOM 3ajgade mona mnapowu
MOAPA3YMEBAETCS JBA UIYLIUX HOAPS AIEMEHTA MOCIEN0BATEIbHOCTH.
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l. 3aoanue evinonnaemca ¢ UCHOIB306AHUEM NPUTIAACMBIX
— daiinoe.

Ksanpat paznunoBan Ha N X N kietok (1 < N < 30). Ucnonautens Po6ot
MOXET TNEpPEMENIAThCsl MO KJIETKaM, BBINOJHSAS 32 OJHO IMEpPEMEIICHHE
OJIHYy W3 JBYX KOMaH/: BIpaBo uiau BHU3. [lo xomange BnpaBo PoGot
[IEPEMENIACTCS] B COCEIHIOID MPABYK KIETKY, II0 KOMaHAE BHHM3 —
B COCEIHIO HWXKHIOK. KBagpaT OrpaHWYeH BHEIIHMMM CTEHAMH.
Mexay coceIHUMU KJIETKaMH KBaJipaTa TaKX e MOTYT ObITh BHYTPEHHHE
ctenbl. CkBO3b cTeHy POOOT mpoiTH HE MOXKET.

[Tepen kaxknmpiM 3amyckoM Po0OoTa B KakaoW KJIETKE KBaapaTa JICKHUT
MoHeTa jgoctonHcTBOM OT 1 g0 100. IlocetuB knetky, Pobor 3abupaet
MOHETY ¢ CcOOOMH; 3TO TaKKe€ OTHOCHUTCS K HauyallbHOW M KOHEUYHOU
KJIeTkaMm Mapipyrta Pobora.

Onpenenute MakKCUMaJbHYH) MW MHHUMAIBHYIO JICHE)KHBIE CYMMBI,
KOTOpBhIE MOXET coOparh PoOGoT, mpoiins M3 JIEBOM BEpPXHEH KIETKH
B IpPaByK HIKHIOKW. B oTBeTe ykaxure JABa 4Yucila — CHadala
MaKCHUMAJIbHYIO CyMMY, 3aT€M MUHUMAJIBHYIO.

HcxonHble JaHHbIE NPEACTaBISIIOT COOOM 3JEKTPOHHYIO TaOJIHUIly
pasmepoMm N X N, Kaxngasg s4YerdKka KOTOPOM COOTBETCTBYET KIJIETKE
KBaJipaTa. BHyTpeHHUE M BHEIIHUE CTE€Hbl 0003HAYEHBI YTOJIILEHHBIMU
JUHUSAMU.

[Tpumep BXOOHBIX JAHHBIX:

18 8 4
10/ 1 13
13 122
2 3,56
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JIBa urpoka, Ilers u Bans, urparot B cnenyromyro urpy. I[lepea urpokamu Jjiexxat aBe Kyun kamHend. Urpoku XOoaT no ouepenu,
nepBoIi X0 Aenaet [lers. 3a oauH X0 UTPOK MOXKET J00AaBUTH B OAHY U3 Kyd (TI0 CBOEMY BBHIOOPY) OAMH KaMEHb WM YBEIHYUTH
KOJIMYECTBO KaMHEH B Kyue B ABa pa3za. i Toro 4roObl JaenaTh XOAbl, Y KaXKJIOr0 UTPOKA €CTh HEOTPAHUUEHHOE KOJIUYECTBO
KaMHEN.

Urpa 3aBepiiaeTcss B TOT MOMEHT, KOTJjJa CYMMapHOE KOJIMYECTBO KaMHeH B Kydax cTaHOBUTCS He MeHee 231. [loGeautenem
CUMTAETCS UTPOK, CAENABIINN MOCAEAHUIN X0/I, T.€. MEPBbIM MOJYUYMBIIUNA TaKylO MO3UIUIO, PU KOTOPOM B Kydax OyzaeT 231 unu
00JIbIIIe KAMHEH.

B HavanbHBIM MOMEHT B TIepBOi Kyue ObuT0 17 KaMHe#, BO BTOpoi kyde — S kamueit; 1 < §<213.

Bynem roBopuTh, UTO UTPOK UMEET 8bIUSPBIUUHYIO CIMPame2uio, €CIIM OH MOXKET BBIUTPATh MPHU JHOOBIX X0JaX MPOTUBHUKA.
N3BecTHO, uTO BaHs BbIMIrpan CBOMM MEPBBIM XOAOM MOCIE HEYAAYHOTO mepBoro xonaa Iletn. Ykaxkure MUHHUMAJIbHOE 3HAUCHUE S,
KOTJ]a TaKasi CUTyalys BO3MOXHa.
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JIns wWrpel, ONMCAHHOM B NPEABIAYIIEM 33JaHAH, HAUJIWATE JIBa
HAMMEHBIIUX 3HaueHUs S, Mpu KOTOpbiX y lleTu ecTb BBIMTpHINTHASA
cTpaTerusi, IpU4EM OJJHOBPEMEHHO BBITIOJHSIOTCA JIBA YCIOBUSL:

— [leTq HE MOXET BBIMTPATH 34 OJIMH XO[I;

— Iletst MOXeET BBIMTPATh CBOMM BTOPBIM XOJIOM HE3aBHUCUMO OT TOT0, KaK
Oynet xonuTh Bans.

HaiinenHple 3HaY€HUS 3aMUIINTE B OTBETE B MOPSAIKE BO3PACTAHMUS.
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JInst urpsl, onuvcaHHON B 3a7aHuu 19, HailiuTe MUHHUMAJbHOE 3HaueHUE S, MPU KOTOPOM OJHOBPEMEHHO BBIMOJHSIOTCS JBa

YCIIOBUSA:
—y Banu ectb BRIMTpBILIHAS CTpATETUs, MO3BOJISIONIAS EMY BBIMTPATh NEPBBIM WM BTOPBIM X0JI0M IIpH Jt000i1 urpe lletu;
—y BaHu Het cTparerun, KOTopas Mo3BOJIMT €My FApaHTUPOBAHHO BBIMTPATH IEPBBIM XOIOM.
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Huxe Ha 4eThIpéX s3bIKax MPOrpaMMUPOBAHUS 3aMHcaH anropuTM. llomydnB Ha BXOJ YMCIO X, 3TOT aNrOPUTM II€YaTaeT JBa
yucna: L u M. Ykaxute HauOoJbIlIee YUCIO X, IPU BBOJIE KOTOPOI'O aJrOPUTM Medaraer cHayana 12, a motom 19.

C++ Python
#include <iostream> X = int (input())
using namespace std; Q =8
P =10
int main() K1 =0
{ K2 = 0
int x, K1, K2, Q, P, L, M; while x <= 100:
cin >> X; Kl = K1 + 1
Q = 8; X =X + P
P = 10; while x >= Q:
Kl = 0; K2 = K2 + 1
K2 = 0; X =X - Q
while (x <= 100) { L = x + K1
Kl = K1 + 1; M =x + K2
X = X + P; print (L)
} print (M)

while (x >= Q){
K2 = K2 + 1;
X =x - Q;
}
L = x + K1;
M = x + K2;
cout << L << endl << M << endl;
return O0;

}

AJITOPUTMHUYECKHUH S3BIK ITackaab
ann var X, K1, K2, Q, P, L, M: integer;
Had begin
uen x, Ki, K2, Q, P, L, M readln (x) ;
BBOI X Q := 8;
Q := 8 P := 10;
P := 10 Kl := 0;
K1 := 0 K2 := 0;
K2 := 0 while x <= 100 do
HI noka xX <= 100 begin
Kl := K1 + 1 Kl := K1 + 1;
X := X + P X := X + P;
KL, end;
HI HOKa X >= Q while x >= Q do
K2 := K2 + 1 begin
X := X - Q K2 := K2 + 1;
KI] X 1= X - Q;
L := x + K1 end;
M := x + K2 L := x + K1;
BeiBOon L, HC, M M := x + K2;
KOH writeln (L) ;
writeln (M) ;
end.
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HcnomauTtens nmpeoOpa3yeT Yuciio Ha dKpaHe.

VY ucnosHUTENA €CTh BE KOMaHIbl, KOTOPBIM ITPUCBOEHBI HOMEpA:
1. IIpub6assp 2

2. YMHOXKD Ha 2

HGpBaH N3 HUX YBCIIMUUBACT YUCJIO HA O9KPAHC Ha 2, BTOpasda yBCINYMUBACT YHUCJIO HA 3KPAHC B JIBA pa3a.

IIporpamma aJist ICIIOJIHUTEIS — 3TO NOCJIEN0BATENBHOCTD KOMAH.

CKOJIBKO CYLIECTBYET IPOrpamm, I KOTOPBIX MPU UCXOAHOM 4Yucie | pe3ysnbTaToM SIBISIETCS YUCIO 52, U IPU 3TOM TPAEKTOPUS
BBIUUCIICHUNA COJIEPKUT Yucio 187

TpaekTopusi BBIUKCIECHHM NPOrpaMMBl — 3TO TOCIEIOBATEIBHOCTh PE3YJIbTATOB BBIOJHEHHUS BCEX KOMaHJ IPOTrPaMMBI.
Hanpumep, nns nporpammsl 121 nipu ucxogHom yucie 3 TpaekTopus OyAeT cocTosTh u3 uucen 5, 10, 12.
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| _I | 3aoanue 8bINOJAHAEHCA C UCHONB30GAHUEM npujiazcaemsplx ¢aﬁﬂ08. ‘

TexkcToBbIit (aiia cocTouT u3 cuMBoJioB A, B u C.

Onpenenure MaKCUMaJIbHOE KOJUYECTBO UIYIIMX MOAPS Tap cuMBoJIOB AB wiu CB B npunaraemom (aiiie.

Hckomasi moanociaeqoBaTeabHOCTh I0KHA COCTOSTh TOJBKO U3 map AB, wiau Tonbko u3 map CB, unu tonpko u3 nap AB u CB
B [IPOU3BOJIBHOM MOPSJIKE CIEAOBAHUA ATUX Map.

JIns1 BBIOJTHEHUS 3TOTO 3aJaHus CIEyeT HAallMCaTh MporpamMmmy.
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Ha3zoBéM mackoii umclia moclie/IoBaTelIbHOCTh U(p, B KOTOPOMl Takke
MOTYT BCTPEYATHCS CIACAYIOIIUE CUMBOJIBIL:
— CHUMBOJI «?7» 03HA4YaeT POBHO OJIHY MPOU3BOJIbHYIO UDPY;
— cUMBOJ «*» o03HayaeT MO0y TOCIEAOBATENIBHOCTh  ITUGD
NPOW3BOJILHOW JIJIMHBI; B TOM 4HCIE «*» MOXKET 3a/1aBaTh
U MYCTYIO MOCIEA0BATEIbHOCTb.
Hanpumep, macke 123*475 coorBerctBytoT uncia 123405 u 12300405.
Cpenu HaTypaJIbHBIX YHCEJI, HE MPEBBIIIAIOIIUX 109, HaWIUTE BCE YMCIIa,
COOTBETCTBYIOIIME Macke 123457778, nensdmuecss Ha uyucio 23
6e3 ocTaTka.
B otBeTe 3anuiiuTe B mepBOM CTOJIOIE TAOIUILI BCE HAMJACHHBIC YHCIa
B TIOpSIIKE BO3pacTaHusi, a BO BTOPOM CTOJIOIE — COOTBETCTBYIOIIME
UM PE3yJIbTaThl JEIEHUS ITUX Yucen Ha 23.
KonudecTBo cTpok B Tabiuiie sl OTBETa U30BITOYHO.
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l. 3aoanue 6vinonnaemca ¢ UCNOIL30GAHUEM HPUIAZAEMBIX
— ¢aiinoe.

B necHuuecTBe caKeHIbI COCHBI BBICAOWIN MAPAJIIEIbHBIMU PAIAMH,
KOTOpBbIE MPOHYMEPOBAHBI MAYLIIMMH MOJPSA HATYPAJIbHBIMU UYHCIIAMMU.
Pactenuss B KaxaoMm psay HNPOHYMEPOBaHbl HATYpajJbHBIMU YHCIAMHU
HAYWHAas C €IUHUIIBI.

[To manHBIM a3p0POTOCHEMKH HM3BECTHO, B KaKMX pAJaX M HA KaKHX
MeCTax pacTeHUs HE MPWKWINCH. Haiinute psig ¢ HanboIBIITIM HOMEPOM,
B KOTOPOM €CTh POBHO 13 wuaymmx MmOApsiA CBOOOTHBIX MECT IS
MIOCAJIKU HOBBIX COCEH, TAKHUX, YTO HEMOCPEICTBEHHO CJIEBA U CIIPABA OT
HUX B TOM JK€ PAJy PAacTyT COCHBI. ['apaHTHUpyeTCs, YTO €CTh XOTS OBl
OJIUH DS, YAOBJIETBOPAIOIIAN 3TOMY YCIIOBUIO. B oTBeTe 3amuimuTe J1Ba
LEJbIX YKClia: HAaUOOJBIIUM HOMEpP psijia U HAaUMEHBIIUH HOMEp MecTa
Ul TOCaAKA W3 4YuCia HAWAEHHBIX B OTOM POy MOIXOMISIINX
nocJieioBaTeNbHOCTEH U3 13 CBOOOIHBIX MECT.

Bxoonvle oannvle

B mepBoii cTtpoke BXoaHOTO daiiiga HaXOAUTCS YUCI0 N — KOJIMYECTBO
MPUKUBILIUXCS CAXKEHIEB COCHBI (HATYPaJIbHOE YHCIIO, HE MTPEBBIIIAIOIIEE
20 000). Kaxxnast u3 cinenyromux N CTPOK COAECPKUT JBA HATypalbHBIX
yucina, He npepsimaromux 100 000: Homep psiga 1 HOMEP MECTa B 3TOM
psay, Ha KOTOPOM paCTET IEPEBLE.

Buvixoonvie danubie

JIBa 1eiBIX HEOTPUIIATENIBHBIX YMCJIA: HauOOJBIIMH HOMEp psiaa
¥ HaUMEHBIIMA HOMEP MecTa B BBIOPAHHOW MOCIEAOBATEIBHOCTU W3
13 mect, mogxoAsuuMx ISl MOCAAKHA HOBBIX COCEH.

Tunosoti npumep opeanuzayuu 6X0OHbIX OAHHBIX

7

40 3

40 7

60 33

50125

50129

50 68

5072

s npueeoémHoco mpumepa, npu  YCcio8uu, YmMo  HeoOXO0O0UMO
3 c60600HbIX Mecma, omeemom sAeissemcs napa ducen: 50; 69.

TumoBoii mnpumMep wuMeeT WUICTPATUBHLIN xapakrep. [luas
BBINIOJIHEHUS 3aJaHUS MCIOJb3YHTEe [JaHHbIe M3 IMPUIAraeMbIX
(paiios.
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ly 3adanue 6vInOIHACMCA C UCHONIL30GAHUEM HNPUIAZAEMBIX
— gaiinoe.

Ha kaxzaom 3-M KWAJIOMETpE KOJBLEBOM aBTOJOPOTHM C JABYCTOPOHHUM
JIBUKEHUEM YCTAHOBJIEHbI KOHTEHHEpHI JJIs Mycopa. JiMHa KoJabLeBOn
aBromoporu paBHa 3N kuimometrpoB. HyneBoi xwinomerp u 3N-i
KUJIOMETP aBTOJOPOTH HAXOMASTCS B OJIHOM Touke. MI3BECTHO KOJMYECTBO
Mycopa, KOTOPO€ HAKAIUTMBAETCS €KETHEBHO B KaXXJOM M3 KOHTEHHEPOB.
N3 xax10ro myHKTa Mycop BBIBO3UT OTAENIbHBIM MycopoBo3. CTOUMOCTb
JIOCTaBKM MyCOpa BBIYUCIISETCS KaK MPOU3BEICHUE KOJIMYECTBA Mycopa
Ha PacCTOSIHUE OT MyHKTa JI0 LeHTpa nepepaboTku. Llentp mepepaboTku
OTXOJI0OB OTKPBUIM B OJHOM W3 IYHKTOB cOOpa Mycopa TakuM o0pa3zoMm,
9YTOOBI 00Iasi CTOMMOCTh JOCTAaBKM MycOpa M3 BCEX MYHKTOB B 3TOT
HEHTp ObUTa MUHUMAJIbHOM.

OnpenenuTte MUHUMAJIbHBIE PAacXoAbl HAa JIOCTaBKY Mycopa B LEHTp
nepepaboTKU OTXO/IOB.

Bxoonwie oannvle

Hano nBa Bxonmubix ¢aiina (dain A u daitn B), KaKIbIM U3 KOTOPBIX
B 1iepBoi cTtpoke conepxkut unciao N (1 <N <10 000 000) — konnuecTBO
IIyHKTOB cOoOpa Mycopa Ha KOJbLEBOW aBTojopore. B kaxmoil wu3
cienyomux N CTPOK HAaXOAMTCS YHCIO — KOJMYECTBO Mycopa B
KOHTEHHepe (Bce 4Yuclia HaTypajbHbIE, KOJIMYECTBO MYycOpa B KaXKJIOM
nyHkte He npesbimaeT 1000). Yucna ykazaHbl B IOPSIAKE PACTIOIOKEHUS
KOHTEHHEPOB Ha aBTOMAruCTpalid, HAYMHAs C TIEPBOTO KUIOMETPA.

B orBeTe ykaxkuTe JBa 4HCla: CHadaja 3HAYEHHE MCKOMOW BETUYHHBI
s daiina A, 3arem — 11 daitna B.

Tunosou npumep opeanuzayuu OAHHbIX 80 BXOOHOM hatiie

6

8

20

5

13

7

19

Ilpu maxux ucxooHbIX OAHHLIX, eclu KOHmeUHepbl YCMAHOGNIeHbl Hd
Kax@coom Kuiomempe asmooopocu, HeoOX00UMO OMKpPbIMb YeHmp
nepepabomku 6 nyHkme 6. B smom ciyuae cymma mpaHcnOpmHuIX
3ampam cocmagum:

1-7+0-19+1-8+2-20+3-5+2-13.

TunoBoit mnpumep uMeeT M/UIIOCTPATHUBHBIA Xxapakrep. s
BBINOJIHEHUS 3aJaHUsI HCHOJb3YHTe [aHHbIe W3 NpPHJIAraeMbIxX
dainos.

Ipexynpesxaenue: 1t oOpaboTku ¢aiina B He ciexyeT UCIOJIb30BATh
nMepeOOPHBIA AITOPUTM, BBIYHCISIONINN CyMMY JIJISI BCEX BO3MOHBIX
BapUAHTOB, TIOCKOJIGKY HAMHMCAHHAs MO TaKOMY aJTOPUTMY Iporpamma
OyJIeT BBINOJHATHCS CIUIIKOM JI0JTO.
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