MWHOBPHAYKU POCCUU
®ENEPAJIbHOE TOCYAAPCTBEHHOE BIOOXXETHOE OBPA3OBATEJIbHOE YYPEXOEHUE
BbICLUENO OBPA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXIOAIO

0.9 Tons
AR AT /§/ rop
o X a A
S

EHpgoBuLKNIA

NMPOrPAMMA BCTYNMUTENBbHOIO UCTMNbITAHUA
NP NPUEME HA OBYYEHUE MO NPOrPAMMAM BAKANTABPUATA

MHO®OPMATUKA U UKT

BopoHex 2020



Mporpamma paspabotaHa Ha ocHoBe PeaepanbHOrO KOMMOHEHTa rocy4apCTBEHHbIX

CTaHOapTOB OCHOBHOro obuiero n cpegHero (nonHoro) obuwiero obpasoBaHUA MO MH-
dopmatumke n KT (6a3oBbin 1 NpomnbHbIn ypoBHK) (Npuka3d MuHobpasoBaHusa Poc-
cum ot 05.03.2004 Ne 1089).

TPEBOBAHUA K YPOBHIO NOArOTOBKU ABUTYPUEHTOB

B xone BCTYNMNTEIIbHOIO UCMbITaHUA a6I/ITypVIeHT OOJDKEH NpoaAeMOHCTpUpoBaTb

3HaHuA

eaVHUL, N3MepPeHUst HopMaLnu;

MPUHLUUMNOB KOAUPOBAHWS;

CUCTEM CUYUCNEHUS;

NOHATUS anropuTMa, ero CBOMCTB, CNOcob0B 3anucy;
OCHOBHbIX anropUTMUYECKUX KOHCTPYKLIIA.

YMEeHUA U HaBbIKU

aHanuanpoBaTb OQHO3HAYHOCTb ABOMYHOIO KOAa;

dopmupoBaTb 4515 NOrnM4eckon yHKLMM Tabnmuy NCTUHHOCTM;

OCYyLLeCTBNATb NpeobpasoBaHUS SIOrMYECKUX BblpaXKeHWUH;

BbIYUCIIATL NIOMMYECKOe 3HaAYeHUE CIOXHOMO BbICKa3bliBaHUS MO U3BECTHbIM 3Haye-
HUAM 3fIEMEHTapPHbIX BblCKa3blBaHUM;

oueHnBaTb 06beM NamsTu, HeobXxoaANMbIN ANA XpaHeHUs NHpopmMaumn;

oLeHMBaTb CKOPOCTb Nepenayn n ob6paboTkn nHpopmauuu;

NcKaTb KpaTyanwmi NyTb B rpade, ocyecTBnaTb 06xoa rpada;

OCYLLECTBNATb NEPEBOA N3 OAHOM CUCTEMbI CYUCTIEHUS B OPYTYIO;

onepupoBaTb MaccuBamu JaHHbIX;

NPOBOAUTbL BbIYMCIIEHUS B 9NEKTPOHHbIX Tabnuuax;

MCNOMb30BaTb CTaHO4APTHbIE anNropUTMUYECKNE KOHCTPYKLUN NPY NPOrpaMMmnpoBaHnm;
dropmaribHO UCMOMHATb anropUTMBbI, 3anMCaHHbIE HAa €CTECTBEHHbIX U anropuTMuye-
CKUX A3blKax, B TOM YMCIe Ha s3blkax NpOrpaMmMuUpoBaHus;

aHanuanpoBaTb pe3ynbTaT UCNOSTHEHUS anropuTMa;

dopmynmnpoBaTth 3anpockl K 6aszam gaHHbIX U MOUCKOBLIM CUCTEMAM,;

aHanuanpoBaTb TEKCT NPOrpaMmbl C TOYKN 3pPEHNA COOTBETCTBUSA 3anMCaHHOro anro-
puTMa NnocTaBrfieHHOW 3aa4ve U U3MEHSTb ero B COOTBETCTBUMN C 3aaHNEM;
peanu3oBbiBaTb CIOXHbIA anropuTM C UCMOSb30BaHMEM COBPEMEHHbBIX CUCTEM NPO-
rpaMMupoBaHus;

YynTaTb U OTNaXmnBaTb NPOrpamMmMbl Ha si3blke NPOrPaMMUPOBAHNS;



COOEPXAHUE NPOrPAMMbBI

MpoBepsieMble aneMeHTbI coaepXaHus

YMeHve NpeacTaBnaATb U CYMTbIBATb AaHHble B pasHbiX TUMNax MH(OPMaLNOHHbBIX
Mogenen (Cxembl, kKapTbl, Tabnuubl, rpadurkm)

N

YMmeHune CTPOUTb Tabnuubl MICTUHHOCTYU

w

3HaHMe O TEeXHONOrMn XpaHeHusi, NMovcka M COPTUPOBKM MHGpopmauum B Hasax
[AaHHbIX

YMeHne KogmposaTb U AekoampoBaTb MHopMaumo

CDopmaanoe UCMOJIHEHUE aJlropuTMa, 3anmMcaHHoOro Ha eCTeCTBeHHOM A3blKe

3HaHMe OCHOBHbIX KOHCprKLlMVI A3blKa rnporpaMmmmnpoBaHnA, NOHATUA nepemeHHon

~N oo

YMeHne onpenenaTtb CKOPOCTb nepefavyv MHopmauuu npu 3agaHHOM Nponyck-
HOM cnocobHOCTU KaHana, o6bem namsT, Heob6xoaMMOon ANst XPaHEHUS 3BYKOBOW
n rpacpnyeckon nHopmaLmnm

(o]

3HaHue 0 meTogax n3mMepeHnd KoJfin4ecrtBa VIH(*)OpMaLl,I/II/I

9

PaboTa ¢ anekTpoHHbIMK Tabnuuamm

10

PaboTa ¢ TeKCTOBbIMU pefakTopamu U MHHPOPMAaLMOHHbIA NOUCK

11

YMeHne noacynTbiBaTtb MHPOPMaLMOHHLIM 00 bEM COOBLLIEHNSA

12

YMeHMe UCNOMHUTbL anropuTM ANt KOHKPETHOIO MCMONHUTENS ¢ (OUKCUPOBAHHbBIM
HabopoM KomMaHA

13

YMeHve npeacTaBndaATb U CYMTbIBATb AaHHble B pasHbIX TMNAX UH(OPMaLUMOHHBIX
mMogernen (Cxembl, KapTbl, rpadouku)

14

3HaHWe NO3ULMOHHbIX CUCTEM CHUCIIEHUS

15

3HaHMe OCHOBHbIX MOHATUN U 3aKOHOB MaTeEMaTUYECKOW NTOTM1KN

16

YMeHne NCNOSNTHNTb PEKYPCUBHBI anrOpUTMm

17

YMeHue cocTtaBndaTb NporpamMmsbl, cogepxaiume LUKk n BeTBieHne, OCyLWecTBASATb
NPOBEPKY CBONCTB YnCen

18

Pab6oTta c AJIEKTPOHHLIMU Tabnmuyamu. ﬂ,VIHaMMLIeCKOG nporpamMmmMmmpoBaHmne

19

YMmeHune CTpOUTb AepeBo Urpbl Nno 3agaHHOMY ariroputMy

20

AHanus anroputMa, cogepkalllero U1K 1 BeTBreHne

21

YmMmeHune aHann3npoBaThb pe3yribTaTt UCMNOJTHEHUA anlropuTmMa

22

YMeHune obpabaTbiBaTh TEKCTOBYIO MHGOPMaUuio, paboTa ¢ hbannamm gaHHbIX

23

YMeHne coctaBnsTb nporpamMmmy Aand 06pa60T|<|/| Luenbix Yncen m npoBepKkn gerun-
MOCTU

24

YMeHue obpabatbiBaTb LEeNoYUCIEHHYIO NH(OPMaLMIO C UCNOSTb30BaAHNEM COPTU-
poOBKM, paboTa ¢ pannamm gaHHbIX

25

YMeHue co3gaBatb cobcTBeHHble nporpammbl (20—40 cTpoK) Ans aHanusa 4Yncno-
BbIX nocregoBaTenbHOCTEN, paboTa ¢ harnnamm gaHHbIX

Bcero 3agaHuin — 7 3agaHuin ¢ KpaTKMM OTBETOM.
MakcumanbHbIn 6ann 3a padoTty — 100.
Bpems BbinonHeHnsa pabotbl — 90 MUH.

Ok3ameH no nHpopmatmke n KT npoBogmTcsa K KOMNbIOTEPHOM hOpMe, COOEPXKUT 3a-
AaHUS Ha MpaKTMYecKoe MporpaMMupoBaHue (COCTaBrieHMe M oTnagka nporpaMmbl B
BblOpaHHON cpeae nporpamMmmMmpoBaHns), paboTy € AaNeKTPOHHbIMK Tabnuuamu. Beinon-
HEeHWe 3aaHuin No NPOrpamMMMPOBAHUIO LOMYCKAETCHA Ha A3blkax MporpaMMmpoBaHUSA
(cemenctBax s3bikoB) C++, Java, C#, Pascal, Python.




KPUTEPUU OLUEHKN OTBETOB
OTBeTbl Ha Bce 3agaHus KMM oueHunBaoTcst aBToOMaTn3npoBaHo.

3apanuns 1, 3, 5 ouenunBatotca B 10 6annos. Kaxxgoe Takoe 3agaHvne cHMTaeTcs BbINos-
HEHHbIM, €CNnn 3K3aMeHyeMbIn Aan OTBET, COOTBETCTBYHOLUNIA KOOy BEPHOro oteseTta. 3a
BbINOSIHEHNE KaXAOro 3aaHnsa npucBanBaeTcs (B AUXOTOMUYECKON CUCTEME OLEeHUBa-
HK1SA) Nnbo 0 6annos (3agaHne He BbINOMHEHO), NMbo 10 6annoB (3agaHne BbIMNOIHEHO).

3apanHusa 2, 4 ouenuBatoTcs B 15 6annos. Kaxgoe Takoe 3agaHve cyumTaeTcs BbIMon-
HEHHbIM, ecnn aKk3amMeHyeMbl Jan OTBET, COOTBETCTBYIOLNIN KOOy BEPHOro oTeeTta. 3a
BbINOSIHEHUE KaXXA0ro 3aaHnsa npucBanBaeTca (B AUXOTOMUYECKOW CUCTEME OLeHMBa-
HKMS) nmbo 0 6annos (3agaHue He BbiNosiHeHo), Mnbo 10 6annos (3agaHne BbINOMHEHO).

3a BepHbI OTBET Ha 3agaHue 6 ctaButcs 20 6annoB; ecnu 3HadYeHUss B OTBETE nepe-
nyTaHbl mectamu UJ1M B oTBETE NPUCYTCTBYET TONBKO OQHO BEPHOE 3HA4YeHue (BTOpoe
HeBepHO unu otcytcTeyeT) — ctaButca 10 6annos. B octanbHbIx cnyyasx — 0 6annos.

3a BepHbI OTBET Ha 3adaHue 7 ctaButca 20 6annos; ecnn 3Ha4YeHNa B OTBETE nepe-
nyTaHbl mectamu 1M B oTBETE NPUCYTCTBYET TONBKO OQHO BEPHOE 3HA4YeHue (BTOpoe
HeBepHO unu otcytcTeyeT) — ctaButca 10 6annos. B octanbHbIx cnyyasx — 0 6annos.

OBPA3EL KOHTPOJIbHO-USMEPUTEJIbHOIO MATEMAPUIIA

1. Boluucnute 3HayveHune BbipaxeHus 17716 — 3558 + 1010012. OTBeT 3anuwimTe B Cce-
Mepu4Hon cucteme cumcnennsa. OCHoBaHWe NUcaTb HE HYXHO.

2. Jlornyeckasa doyHKumnA F 3apaétca BblpaxeHnem (X v y) A =Z A —(z = X). Ha pucyHke
npuBegEH YacTUYHO 3amnoSfiHEHHbIN doparMeHT Tabnuubl UCTUHHOCTU PYHKUMKM F, co-
AepXalumi HenosTopsowmecs ctpokn. OnpegenuTe, kakomy ctonéuy Tabnuubl UCTUH-
HOCTU (pyHKUMN F COOTBETCTBYET Kaxaas u3 NnepemMeHHbIX X, Y, Z.

? ? ? F
0 0 1
0 1

B otBeTe HanuwuTte 6yKBbI X, Y, Z B TOM fnopdnke, B KOTOpOM MayT COOTBETCTBYyHOLLUNE
UM cTonodupbl. EyKBbI B oTBeTe nuunTe nogpsan, HUKakmx pas,qenvlTenePl mMexay 6yKBaMI/I
CTaBUTb HE HY>XHO.

3. o kaHany cBA3n nepenarTca COOOLLEHNS, coaepKaLme TOMNbKO YeTbipe OykBbl: A,
b, B, I'. Ana nepefayn ucnonb3yeTcss ABOMYHbIN KO, 4OMYyCKalLWWIM OAHO3HAYHoe ae-
kogupoBaHue. [nsa 6yke A, b, B ncnonb3ytotca takme kogosble cnosa: A: 00011, b:
1001, B: 01100.

YKkaxnte kpaTdanwee kogoBoe cnoso ans 6ykebl [, npu koTtopom koa Oyper
yAOBNETBOPATL NPSIMOMY ycnosuto ®aHo. Ecnv Takmx KOAOB HECKOSTbKO, YKaXnte Kog ¢
HaMMEHbLUMM YMUCMOBLIM 3HAYEHMNEM.

lNpumeyaHue. MNMpamoe ycrnosne ®aHO 03HAYaET, YTO HUKAKOE KOLOBOE CITIOBO HE
ABMSAETCA Ha4YanoM ApPYroro KogoBOro crioBa. Ato obecnevmBaeT BO3MOXHOCTb OAHO-
3Ha4YHOW pacndpPOBKM 3aKOAMPOBAHHbLIX COOBLLEHNI.

4. OTkpoute hann anekTpoHHon Tabnuubl 4-0.xIs, cogepxallen BeweCTBEHHbIE YMC-
na — pesynbTaTbl €Xe4YyacHOro n3aMepeHna TemnepaTypbl BO3gyxa Ha NPOTSHXKEHUN TPEX



mecaues. OnpegenuTe, CKONMbKO pa3 B Mae cpefHsas Temnepatypa ¢ 19:00 po 22:00
okasblBanacb Bbiwe cpegHen temnepatypbl ¢ 05:00 go 08:00 Ha 5 n 6onee rpagycos.
B oTBEeTE BBEAUTE TONBKO OLHO YUCIIO — KOSIMYECTBO TakUX AHEN.

5. CKOnNbKO cyLlecTByeT pasfiMyHbIX 3Ha4yeHun Yncna d, npy BBoAE KOTOPbIX B pe3yrb-
TaTe BbINOMHEHNA NporpamMmbl 6yaeT HanevaTtaHo 143.

lNackarnb C++
var n, s, d: integer; #include<iostream>
begin volid main () {
readln (d) ; int n, s, d;
n := 17; std::cin >> d;
s := 23; n=17;
while s <= 2100 do s = 23;
begin while (s <= 2100){
s := s + d; s = s + d;
n :=n + 9 n=n-+9;
end; }
write (n) std::cout << n;
end. }

Aneopummuyeckul Python
anr d = int (input())
Hau n =17

ey n, s, d s = 23
BBOnm d while s <= 2100
n := 17 s =s +d
s := 23 n=n+29
HL noka s <= 2100 print (n)
s := s + d
n :=n + 9
KL,
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6. HanuwuTe nporpammy, KoTopast ULWeT cpeaun LenbiX Ynuces, npuHagnexatwnx Yucro-
BOMYy oTpesky [143146; 143215], uncna, nmerowme poBHO 6 pasnUYHbIX AenUTenen.
BbiBeguTe aTn genutenu ans Kaxgoro HangeHHoro Yucna B nopsigke Bo3pactaHus.

7. B hanne 3anucaHa nocnenoBaTenbHOCTbL HATyparbHbIX YMCEN, KaXKA0e M3 KOTOPbIX
He npesblwaeT 10000. HeobxoamMmo onpefenuTb KONMMYECTBO Nap dMnemMeHToB (ai, aj)
aToro Habopa, B KoTopbIXx 1 < i <j< N, cymma afieMeHTOB YETHA, NPON3BELEHNE OENNT-
cqa Ha 17, a HoMepa yucen B nocnegoBaTenbHocTM oTnnvatotca MEHEE, yem Ha 7.

HaHbl Ba BxoaHbIX dhanna (pann A n dann B), kaxxgbi U3 KOTOPbIX COOEPXUT B
nepeon ctpoke konmyectBo yYncen N (2 < N < 1000). B kaxgon m3 nocnegyowwmx N
CTPOK 3anMcaHo OA4HO HaTyparbHOe Y1cro, He npesbiwatowee 10000.

lNpumep 6x00HbIX OaHHbIX:

8

23

46

98

64

81

50



17

53

lMpumep 8bIXOOHbIX OaHHbIX Ofisi NMPUBEOEHHO20 8bilie MpumMepa 8X00HbIX OaH-
HbIX:

3
B npuBenéHHom Habope n3 8 uncen nmeetca Tpu napsl (23, 17), (81,17), (17,53) cymma
91eMEHTOB KOTOPOW Y€THA, npousBedeHne KpaTtHo 17, 1 HOMepa 3NemMeHTOB B nape
OTNMYyalTCa MeHee YyeM Ha 7. B oTBeTe ykaxuTe ABa 4vcna: cHavana 3HadeHue UCKO-
MOW cyMMbl AN dpanna A, 3atem ansa gavna B.
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