VITPABJIEHUE OBPA3OBAHHMS A IMUHUCTPALIMUA TOPOJIA BOJIOT JIbI
MYHHLIMITAJILHOE VUPEXIEHHUE JIONOJHUTEJILHOI O OBPA3OBAHMS
«IETCKO-IOHOIIECKWM LIEHTP «EJJUHCTBO»

PaccmoTpeHO Ha nearoruaeckoM COBETE YTBEPXIAIO

MY J10 «IHOLL «E auncTBO» Hupexrop MY 110 «JIOLL «EauscTBO»

[Mporokon Ne 4 ot 31 mas 2023 r. Al : H.B. laapuna
hpm\'a'; Ne 894%—3\“1&]17)23 roza
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JOINOJIHUTEJIbHA S OBHIEOBPA3OBATEJIbHA S
OBLIEPA3BUBAIOIIAS ITPOI'PAMMA
TEXHUYECKON HaNpaBJIE€HHOCTH

«OCHOBBI ITPOITPAMMHWPOBAHWA HA C++»

YpoBeHb nporpammel: 6a30BbIi

Bospacr gereit: 13 -15 ner ABTOpP-COCTaBUTEb:
Cpok peanuzauuu: 9 mecsies Hazapos Hukonaii Bacunsesuu,
OO0bem nporpammsl: 72 yaca neaaror JOMOJHUTEIbHOTO
oOpa3zoBaHus
MY J10 JIOLL «EqunacTBOY
Bonoraa

2023



MNOACHUTEJ/IBHASA 3ATITUCKA

JlormouwTenibHas  oOmcoOpa3oBaTeibHas  00IIepa3BUBalOas  TpoOTpaMMa
«OCHOBBI IPOrpaMMUPOBAHUA HA CH+» UMEET MEXHUYECKYIO HANPABAEHIOCHb.
[lporpamma pa3paboTaHa B COOTBETCTBHH CO CIICOYIOTIUMH HOPMATHBHBIMH
JNOKYMEHTAMU:
— Oenepanbubnit 3akoH «O0 obpazosannu B Poccuiickoit Meaeparmm» oT 29 aexadbps
2012 ropa Ne 273-03;
— Crparterua pasputua socrnutanus B PO Ha nmepuon no 2025 roaa, yreep:kaeHa
Pacniopskennem [lpasurensctsa PO ot 29 mas 2015 v, Ne 996-p;
— Tl'ocynapcteennas nporpamma PO  «Passutue o0pasosaHus», YTBEpXKICHA
[MoctanosnenueM [IpaBurescTa PO ot 26 nexadps 2017 roma Ne 1642;
— OeaepanbHblil OPOEKT «YCNex Kaxaoro pedeHKa», YTBEPKJACHHbIA MPe3yanyMOM
Cosera npu [lpesngente P® mo c¢TpaTerudeckOMy Pa3BUTHIO W HAUOHANBHBIM
npoektam (npoTokon oT 24 nexadpa 2018 roxa Ne 16);
— [llpukaz MunanctepcTa npoceemieHus PO or 9 wmosdps 2018 r. N 196 «OO6
yiBepkaeHun  [lopsaka  opraHuzauMy M OCYUIECTBACHMUS — 00Opa30BATENbHOIA
ACATETEHOCTH TIO JOTIOTHATENBHBIM 00IIe00pa30BaTENbHEIM TTPOrpaMMam»;
— Ilpukas Munucrepctsa npocselueHus PO or 3 centadpa 2019 r. Ne 467 «O6
yTBEpKACHUA LleneBoit MOOenwn pa3BUTHS PETHOHATBLHBIX CHUCTEM JOTIONIHHTEITEHOTO
00pa3oBaHUs IETEH»,
— Meroanyeckue  peKOMEHJAMHM N0  NPOCKTUPOBAHUIO  AOMOJHUTENbHbIX
00IIEePa3BUBAIOIINX TIpoTpaMM (BKIOUAs Pa3HOYPOBHEBBIC TIporpaMmebl). [IwWcemo
MunuctepcTBa o0pasoBanus U Hayku Poccun o1 18 Hoadpa 2015 rona Ne(09-3242:
— Pacniopsixenne [lpagutensctea P® or 31.03.2022 N 678-p «O0 yTBEpKACHWH
KoHuenuuu paseutua nonoaHutensHoro odpasopanus aereid 1o 2030 roga».

AKTyaJlbHOCTb NPOT PAMMbI

B TeueHWEe OYEHB OOJTOTO BPEMEHHOTO TPOMEKYTKA COACPIKAaHUE MUCUIUTIITHHE
«udopmatukan He MOXKET YCTOATHCA. 32 JOCTATOYHO HEOONbIIOe OTBEAEHHOE
yaeOHOEC BpeMs WIKOIbHAS WH(OpPMATHKa pPEImaeT pa3IndAble 00pa30BaTENbHBIC
3aaaun, yueOHO-MaTepyuanbHaa 0a3a JAHHOW JUMCUMILIMHBL MEHAETCA AAKE B TEUCHUE
roja. 3T0 OPUBENIO K TOMY, YTO /15l NPOBEACHUA OJUMIIMAN, [10 JAHHOMY OpeaMeTy ObLl
BBIICIICH JOCTATOTHO Y3KHH pa3ies WH(OPMATHKH, CBA3AHHBIN ¢ aJrOpuTMU3anueht u
nporpammMupopaddeM. @akTUYECKM, HAYMHA CO  1UKOJAbHBIX M 3aKAHUYMBAS
BCEPOCCHICKIMHY OJIMMTIHAaMH, BCE TIpe/UTaracMble 3adaHws CBSI3aHbl ¢ pa3padOTKOH
AJIOPUTMOB U1 PELUEHUA 337a4, NPUMEHCHUEM M Peanu3alMei 3Tux airOpuTMOB HA
OBM Ha oaHOM W3 S3BIKOB TpOTpaMMHUpPOBaHwWsA. [IpM >TOM peako TPOWCXOAUT
AKLCHTMPOBAHUE HA CO3JAHME MOJENU, C NOMOILUBKY KOTOPOWA PELIACTCS TAa WIM UHAA



3amaua. CleayeT UMETh B BHIY, UTO TCOPUS aJITOPHTMOB, TCOPHUS MX CIIOKHOCTH U
ypdekTUBHOCTH, METOAb MX peanusauud Ha DBM nocTaTouHo XOpPOIIO OMMCAHbLI B
HAyYHOW W yUeOHOMH JTUTEpaType, pa3zOupaloTesl Ha pPa3THIHEIX WHTEPHET-PEcypcax, HO
COBEPILUEHHO HE OTPAXkKEHbI B Kypce IKOIbHOM uHdopmatuku. To ecthb And Toro, 4yrodbl
ITKOJTBHWUK WMET  BO3MOXKHOCTh PE3YJIbTATUBHO YYacTBOBATh B OJUMTIHAAAX TI0
undopmaTrke, HeoOXOAUMbL JOMOIHUTENbHbIE 33JaH1A, OPUEHTHPOBAHHbBIE HA TEPMUH
aNTOPHTMA.

H3-3a Takoro o0oco0neHHOro mojaokeHua onumnuan no uHdpopMartvke (a Ha
Aene, MOXKHO CKa3aTh, M0 MPOrpaMMUPOBAHUIO) KYPC MATEMATUKHA OKA3bIBAET HA HUX
HWYYTH HE MECHBIIIEE BIIUSHUE, UeM COOCTBEHHO Kypce wHpopMaThuku, g SompImMACTBA
OpeanaraéMbiXx Ha noA0OHbIX ONMMIIMAAAX 33Ja4 OCHOBHYK) CIIOKHOCTb HECET HE
peanu3anns pemenus Ha DBM, a mipeapapuTebHas pazpadoTka aJiropuT™Ma PEIeHUs
«Ha Oymare» — CO3AaHME WAM NOUMCK NOAXOAAlleH KOoMOMHAUMM U3 OJMMIUATHBIX
uaett. Otcioga HAOMOMACTCS KpaiHss 3aBUCUMOCTH YCMEXOB IIKONBHUKOB OT WX
3HAHWU B 001aCTH MATEMATUKU, OCOOEHHO €€ OJIMMNUAHON noaAAuCUUINKMHbL. MOXHO
KOHCTAaTHPOBAaTh, UTO OJWMITHAJHOE TPOTPAMMHUPOBAHUE SABJISETCS POICTBEHHBIM
ONUMIIMAAHON MATEMATUKE Pa3AeinoM ¢ HCKIOUYEHHONH HEOOXOJMMOCTBIO A0KA3bIBAThH
CTIPaBE/UTHBOCTD PEIICHUS, HO ¢ 00s3aTeTbHOM WX peanu3anuei Ha 9BM, Ceenenns o
CHUCTEMAX CUMCICHUA, MATEMATUUCCKON JIOTMKE, BbIUMCIUTEILHON IeOMETPUU, TEOPUN
YHCcell, KOMOWHATOPHWKE, AWCKPETHOW MaTeMaTWkKe, TeOopuH Tpados, AWHAMUICCKOM
MIPOTPaMMHUPOBAHNA PACCMaTPUBAIOTCS B QJIMMITHATHOM TIPOTPAMMUPOBAHNUA B PABHOMN
CTENEHU C OJIUMIIMAAHON MATEMATUKOH.

BernencTBHe pacCMOTPEHHBIX BBHITIE OOCTOATENBCTB (Y30CTh OUCIMTUIMHBI, €€
VHUKANbHOE MNOAOKEHME HA CTbIKE MATEeMAaTMKU M HMH(POPMATHKH, MUHUMAAbHOE
BHUMAaHWE aNTOPUTMHU3AIINK B IIKOJIBHOM KYypCE), a TaKKe OTPOMHOTO YHCIa WJICH,
BbIXO/AIIKMX 32 MPEAsbl LIKONAbHBIX KYpPCOB MareMaTHMKU W WMH(OPMATUKH, MAJIOro
Yuciia CTICLAAJINCTOB JOCTATOTHOW KBayM(pUKammy (B OCHOBHOM TIPENOIaBaTesb
JAOIKEH B IPOLUIOM MJIM HACTOsEM ObiThb OJMMIIMAAHUKOM-IIPOrPAMMUCTOM ),
BBICOKOTO TIOpPOTa BXOXKJICHWS B JWCIHTIIMHY W CHJIBHOW HEOOXOAUMOCTH B
CaMOOOYUYEHUN OJMMOKAJHOE MMPOrPaMMUPOBAHUE PEKOMEHIYETCA U3YUYaTh UMEHHO B
paMKax LEHTPOB MAOMOIHWTENBEHOTO 00pa30BaHUs ¢ TIOCIEOYIOUIAM BBIXOOOM Ha
camoofyueHue. B ¢Bow ouepenp B 0011€00pa30BATENbHbIX  YUPEKISHUAX
OPOrpaMMUPOBAHKUE KAaK  Y4yeOHBIA OpeaMeT MO-IPEKHEMY NPOXOJMT  dTan
CTAHOBJICHWS, €IIE BEAYTCH QUCKYCCHUH TIO TIOBOAY €TO COJICPIKaHMs.

BaxueiiluuM OpUOPUTETOM  JAONOJHUTEABHOrO OOpPa30BaHMsA B YCIOBUAX
CTAHOBJICHUS TJI00ATBHOTO WH(POPMALTMOHHOTO 00IECTBA CTAHOBUTCS (POPMHUPOBAHUE Y
00y4YaoIIMXCA MPENCTABICHUA O BO3MOKHOCTAX MPOrPaMMUPOBAHUA Add PA3BUTUS
JIOTUYECKOTO MEBITIIEHUS, CMOCOoOHOCTEH K (popManm3amuu, 3JIEMEHTOB CUCTEMHOTO
MBIIUIEHUS] M BOCOMTAHUA YYBCTBA OTBETCTBEHHOCTM 3a PE3YJIbTaThbl CBOETO TPYyAa,



YCTaHOBKM Ha HEIOMYCTHUMOCTh JACHCTBHUMN, HAPYWIAOUIAX IIPaBOBBIC, 3ITHUECCKUC
HOPMbL, Pa3BUTUA TBOPUECKUX CHOCOOHOCTEH M CAMOCTOATENBHOCTU IPU PELIEHUU
PA3IMYIHEIX BOTIPOCOB.

B nepsyio ouepenp cneayer paccMaTpuBaTh NPOrpaMMUpPOBAHME KAK CPENCTBO
Pa3BUTHSA MBIIUICHWA MIKONBHUKOB. 3HAHWE A3bIKa TPOTPAMMWPOBAHWS, Kak W
BAAAEHUE JIIOObIM APYTUM UHCTPYMEHTOM, CaMO N0 cede Huyero He naért, Kyaa BaKHee
YMEHUE WM TIONB30BaThCA. TOJBKO TIPU CaMOCTOATEITBHOM PELICHUW 3ajad MOMKHO
FOBOPUTb O Pa3BuTud Yy o0yyaroluxcs cnocoOHOCTU MPUHATHA PELIEHUS U
OTBETCTBEHHOCTU 32 nocaeactsud. HauuuHas ¢ onpenenéHHOro MOMEHTA, YCOexu
IIKOJIBHWKA ONPEIACIIAOTCA WMEHHO KOJMYECTBOM HWACH W TIPUEMOB, KOTOPBIMH
obyuarommiica ycnen osnagers. Jlnga A0CTUKEHMA MAKCUMAIBLHOIO pe3ysbTara
OONBIIYIO HWacTh 3HAHWHW OOYyJalOEMyCs TPEICTONT OCBOWTH CaMOCTOSITENIBHO,
HHAUBUAYAIbHO. (OCo00€ BHMUMAHUE B KypCE YACHACTCS OOYUEHMIO IIKOJBbHUKOB
MTOMHAMO TEOPETHUUECCKOTO 0a3nca W OCHOBHBIM YMEHWSM U HaBBIKaM, KOTOPHIE
noTpedyIOTCs A1 YCOSUIHON U MAKCUMAIbHO YPPeKTUBHON CaMOCTOATENbHO padoThl.

JpyruM BaXKHBIM BOTIPOCOM SIBJIACTCS TIOHMMAaHWE €AVMHCTBA WH()OPMAIMOHHBIX
NPUHIUOOB CTPOHUA U (PYHKIIMOHUPOBAHUA CAMOYNPABIAEMbIX CUCTEM pPa3IMYHOMN
IPUPOABI, TIPOLIECCOB YIIPABICHUSA B TPUPOAES, TEXHWKE, comuyMme. OUeHb Ba)KHBIM
MOMEHTOM ABASETCSA 3a4a4a MHUIMUMPOBATL CAMOCTOATENBHYIO MO3HABATEIbHYIO
OEATETBHOCTE  OOYUYAlOUIMXCs, 3acTaBjIATh WX TIOCTOSHHO 33aJyMBIBAThCs  Hajl
«TIPUPOOH BEICH», COOOUTHB JIMITE HEOOTBINOE KOJTMISCTRBO UCXOIHOW HH(OopMaIin.,

«OcHoBbl mporpamMupoBaHua Ha C++» paccMaTpUBACTCA KaK cAeyughuyeckui
KYPC, HENPEPLIGHO PA3CUCHIOUWUTE SHAHUS WKOILHUKOE 8 0OIACIU NPOZPAMMUPOGAHUS U
UHDOPMAYUONNO-KOMMYHUKGYUOIIIBIX — MEXHOJ02UE U mecHon  wimezpayuu ¢
smamemamurot. OOydeHWE TO TNporpaMMe OOCCIICUNT TOATOTOBKY WIKONBHWKOB K
MHTErpaluu B BBICOKOTEXHOIOTMYHYIO CPEeay.

OnmAMnagsl 10 TPOTPaMMHUPOBAHUI0 — JOBOJIIBHO MOJIOAOE HANpPaBlIiCHUE B
LIKOJIBLHOM ~ OIMMOMAJHOM  JABIOKeHUMM. (OCHOBOM AAA  JOCTUKEHUS  BBICOKUX
PE3yJIBTATOB CIIYKUT LIEJIEHANPaBICHAAsA TTIOATOTOBKA, W3YUECHWES OCHOBHBIX WIEH U
OPUHLUMOOB  OPOrpaMMUPOBAHUS, OCBOEHUE  Haubonee  W3BECTHLIX  MPUEMOB
(aNTOPUTMOB), OCBOEHHME WX peaiin3annn Ha JBM Ha s3bIke TpOTpaMMUPOBaHNA,

3a nocneaHee BpeMA HAKOINEH JOCTATOUHO OONIbIIONA ONbIT yYacTUA POCCURCKUX
IIKOJbHUKOB M CTYASHTOB B OJMMIMANAX N0 MHPOPMATUKE WM IPOrpaMMUPOBAHUIO
Pa3IAYHOTO YPOBHA. AHAJIN3 ATOTO OIBITA TIO3BOJTHII OUEPTHTL TIPUMEPHBIH CTTUCOK TEM
U BOIPOCOB, KOTOPbIE CIEAYET H3YUUTb, YTOObl MOArOTOBUTHLCA K YYACTUIO B
QJIMMITHAAAX TI0 TPOTPAMMHUPOBAHHIO.

Llestn nporpamMMmbi:
—  PazButne N0ruueckoro, aJIrOpuTMHUECKOTO MW JIATEPAJILHOIO  MbILLICHUA



0OYYAIOIMINXCA B TPOIIECCE PEUICHHUS OJTMMITHAMHEIX 33434 10 TTPOTPAMMHPOBAHHIO B
UHTErpalmMmu ¢ MaTEMATUKORM;

—  JlocTmikeHWe VPOBHS, JJOCTATOWHOTO IS S(P(EKTHBHOTO CaMOOOYUCHHS B
001aCTH OJIMMIIMAJHOTO [IPOrPAMMUPOBAHMS, U NOCASAYIOLIEE NAJIbHENIIIEE PA3BUTHE B
3TOH 00J1acTH.

3ajaun MporpaMMel;

1. Bocnumame:wiiple (iuunocmiivie)
—  (popMUpOBaHME NTMYHOCTHOrO CMBIC/AA YCBOSHUA 3HAHUH (IEHHOCTHO-CMbICIIOBBIS
YCTaHOBKH, LIN(ppoBast 3THKA, MUPOBO33PEHHE, TPO(POPUECHTALINS, MOTHBALINA);
—  pa3BUTUE AKTUBHOCTU OOYYAIONIErocs Ha OCHOBE MOTHMBALIMM K BKIKOUEHUIO B
AaKTHBHYTIO TIO3HABATEIILHYIO ACATEIIEHOCTD,
—  BOCIIMTaHHUE CaAMOCTOSITEJIbHOCTH u JUCIMIIMHUPOBAHHOCTH B
WH(OPMAMOHHBIX TIOTOKAX, Pa3BHTHE MOTHBWUPOBAHHOCTH K CaMOCTOATEITEHOMY
MO3HAHUIO U TBOPUECTBY,
—  BOCIWTAaHWE YYBCTBA OTBETCTBCHHOCTH 3a PE3YJIBTATHl CBOCH ACATEITbHOCTH,
—  pasBuTue YMeHul, Tpedyembix Aas 3¢ peKTUBHON paboThl B KOMAH/IE,
—  Pa3BUTHE HABBIKOB COTPYJHWUYECTBA CO B3POCITBIMH M CBEPCTHHKAMW B PA3HBEIX
COLMANbHBIX CUTYALIMAX,
—  (opMupoBaHWe KYJIBTYPB WH(POPMAUWOHHOTO, BHUPTYATBHOTO OOWICHWS B
COTINYME;
—  (popMUpOBaHME HABBIKOB 3J0POBOro o0pasza KU3HM Yepe3 MNOHMMAHUE NPaBUIL
PpadOTHI ¢ KOMTTBIOTEPOM ¥ HH(POPMATTMOHHBIMH TIOTOKAMH,
—  npodopuentaiua M HOPMUPOBAHME  [OTOBHOCTM  OOyuaromuxesa K
TpOecCHORATTBHOMY CaAMOOTIPEACIICHUI0O — TOATOTOBKA K TOCTYIUTEHHIO B BEICIIHE
yueOHbIE 3aBEICHU.

2. Memanpeouvemusie
—  (opMupoBaHEe OCHOB CAMOOLIEHKM U CAMOKOHTPOJS,
—  Ppa3BWUTHE  HABBHIKOB, TpPeOyeMBIX i >(DPEKTHBHONW  OpraHM3arvu
CAMOCTOSITEILHOU padoThI,
—  Pa3BWTHE JIOTHUECKOTO MBIILIEHUSA, CTTOCOOHOCTEH K (hopMani3alny,
—  (opMupoBaHue YMEHUS IPAMOTHO U CTPYKTYPUPOBAHHO M31araTh CBOM HJEU W
TOJIKOBAHUA,
—  Pa3BHUTHE HABHIKOB KOMMYHWKAIIMH CO B3POCITBIMW W CBEPCTHUKAMH B XOMC
pellleHns ONMMIIMAAHBIX 33Ja4 A0S AadbHEHlIero uMcnonb30BaHUA JAHHOTO ONbiTa B
Pa3THIHBIX COIMATTEHBIX 0OCTAaHOBKAX;
—  Pa3sBUTUE TBOPUYECKMX CIOCOOHOCTEH B NPOLECCe ANrOPUTMU3AIMU B paMKax
yueOHOTO Kypca, Pa3BUTHE HABBIKOB TIPUHSATHS KaK OUSBUIHBIX, CIWHCTBEHHO BEPHEIX,
TaK W HECTAHJAAPTHBLIX pelleHUuil B yuyeOHOU JAeATEeNbHOCTM M MOBCEAHEBHbIX



oO0cTaHOBKaXxX;
—  MOAroTOBKa OO0y4arommMxcss K BOCOPHUATHIO OOJIBIIOrO MOTOKAa HOBOM
MH(pOPMaLIMH,
—  pa3BUTHE JENOBBIX KAUECTB. HE3aBUCHMMOCTH C OJHOH CTOPOHBI U
OTBETCTBEHHOCTH, aKKYPaTHOCTH — C JIPYTOid;
—  pa3BHTHE MO3HABATEIbHBIX W HHTEUIEKTYaTbHBIX HHTEPECOB.

3. Ilpeomemnuie
—  CHCTeMAaTH3alMs MMEIOIIUXCS 3HAHWM W TOJMyuyeHWE HOBBIX B 001acTIX
MaTeMaTHKH, TPOrpaMMHUPOBaHUA, HH(HOPMALMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHIA;
—  (dopmupoBaHHe yMEHHMI 1O pa3paboTKe MPOrpaMMHBIX MPOAYKTOB;,
—  ¢opmupoBaHHe KyJbTYphl PadOTBl € MPOEKTAMH M KYJIbTYPbl O(hOpMIIeHHS
MPOrpaMMHOI0 KOJa,
—  3HAKOMCTBO C OCOOEHHOCTSMH METOJOJOTHH HCCIEI0BATEIbCKUX M MPOEKTHBIX
pabor B o0macTd mporpaMMHpPOBaHHS W HH(POPMALMOHHO-KOMMYHHKALMOHHBIX
TEXHOJIOTHH;
—  OmnepekeHHe CBEPCTHMKOB B TakWX OO0JIacTAX 3HAHWUH Kak MareMaThKa,
MpOrpaMMHUpOBaHKe W HH(POPMALMOHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOTHH,
—  MOJArOTOBKA K BBICTYIIJICHHSIM Ha COPEBHOBAHUSX Pa3HbIX YPOBHEH.

OrsmmyuTe/IbHbIE 0COOEHHOCTH MPOT PaAMMBbI

[IporpamMma eapuamuénas, Tak Kak B pamMKax €€ COIEepKaHUA MOIKHO
pa3pabaTbiBaTh pa3Hbie yueOHO-TEMaTHUECKHEe TUIAHbI U IS €€ OCBOCHHS BO3MOXKHO
BHICTPAMBAHWE  WHAMBMIYAJbHBIX  MPOrpamMM,  HHAMBHUIAYAJIbHBIX  TPACKTOPHIA
(mapmpyToB) oOyuenus. [Iporpamma omxpsimas, npeanoyaraeT COBEPIICHCTBOBAHKE,
M3MEHEHHE B COOTBETCTBUM C MOTPEOHOCTAMH 00yYarOIMXCs U TEHACHUIUAMH PA3BUTHUSA
9TOM 001aCTH 3HAHUM.

OcoOeHHOCTH  cOJepKaHHMsi TMPOrpaMMbl  CICAYIOLIME: € OJHOH CTOPOHBI
Gynoamenmanuzayus, ycuienue cucmemMHoCmu U QYHKYUOHATbHOCMU MeopemuyecKux
3HAHULL, C IPYTOH — NOGbIULEHUE GHUMAHUS K NPUKIAOHOU CIMOPOHE COOEPICAHUS], €20
MEMOOOI0UYECKOT U NPAKIMUYECKOU HANPABTEHHOCMIL.

[Ipy sSTOM B mNporpamMme YyuTeHa TECHas B3aMMOCBA3b MaTeMaTHKH W
NPOrpaMMHUPOBAHMS.  OTACABHOE  BHUMAHWE  YACISIETCSs  OCHOBOIMOJIAraloIiuM
OJIMMITHATHO-MATEeMAaTHYCCKUM HIEIM U UX MPUMEHEHMIO B PEIICHUH PEaIbHBIX 3a/au.

Hcnonb3yembie B MporpaMMe 3ajiaud B3SAThl M3 PA3JIMYHBIX MCTOYHMKOB, MMH
MOTYT SIBJIATBCS KaK OJIMMIMAJbI MO MPOrPaMMHPOBAHMIO PA3HBIX YPOBHEH, TaK H
COCTaBJICHHBIE Pa3pabOTUYMKAMU CAMOCTOATENBHO 3a1aud. bonbuias yacTh 3a1ay B3sTa
¢ caiita Codeforces, caiita auctanionHo# moaroroBku no uHdopmatuke MITHMO

«MHbopMaTHKCY, caiiTa HHTEDHET-OIMMIIHA 0 HHPOPMATHKE M MPOrpaMMHUPOBAHHIO
r. Cankr-IlerepOypr, caiita Timus Online Judge, caiita I[llkona [Iporpammucra




(KOTOpPBIN B CBOKO OYEpeab TOXKE MCIOJB3YET 3a/la4M YI)KE€ O3BYUEHHBIX PECYpCOB, a
Take pecypc OnMMnuaabl 10 MPOrpaMMUpOBaHHI0 ¥ KHUTY Demopa MeHbIIMKOBA
«OnuMnua Hble 3a/1a41 110 MPOrPaMMHUPOBAHUION ).

Hacrosiinas nporpamma paccuutaHa Ha padOTy B JETCKOM OOBEIMHEHHUH B
CUCTEME JIOTIOJIHUTEIbHOIO 00pa3oBaHMs.

B ocHOBY Kypca noJiosKeHbl TAKHE NPUHLMIBI KaK:
—  [[enrocmnocms u Henpepvi6HOCMb, 0O3HAYAIOLIUE, YTO JAHHAS CTYNEHb SBJIAETCA
BaXKHBIM 3BEHOM €IMHOW TMOJArOTOBKH WIKOJbHUKOB B c()epe MareMaTHuKu W
MH(POPMALIMOHHBIX TEXHOJIOT U
—  Ilpunyun sepucmuyeckoco oOyyenusi (CTaBAMNA 1ENbI0 KOHCTPYUPOBAHUE
oOyyaronmcsi COOCTBEHHOI'O CMBICIIA U COJep kaHus 00pa3oBaHus, a TakKe Ipoliecca
€ro OpraHu3alliy, AMArHOCTHKUA W OCO3HAHUS, KPOME TOTO CTaBSALIUMNA TPU ITOM LIEITBIO
HEMPEPBbIBHOE OTKPBITHE 00YUYAKOILMUMCS YEr0-TO HOBOT'O)
—  [lpunyun paseusaioweco obyuenusi (00yueHHEe OPUEHTUPOBAHO HE TOJBKO Ha
MOJYYEHHUE HOBBIX 3HAHUN B O0JIACTM MATEMATUKHM U NMPOrpaMMHUPOBAHMS, HO U Ha
AKTUBHU3ALIMIO MBICIIUTEILHBIX MPOLIECCOB, (POPMUPOBAHUE U PA3BUTHE Y 00yHAIOIIMXCA
0000IIEHHBIX CITOCOOOB JEATEIBHOCTH, (DOPMUPOBAHME HABBIKOB CaMOCTOATEIbHOM
paboTsl B ind)poBOii cpejie)
—  IIpaxmuko-opuenmuposannocms,  obecnedyuBaromas oTdOp  CcoaepKaHus,
HAMPaB/ICHHOIO0 HA PEUICHHE MPAaKTHYeCKUX 3a1ad. [Ipm 3TOM MCXOAHBIM SBIAETCA
MOJIOXKEHUE O TOM, YTO KOMIMBIOTEP MOXKET MHOTOKPATHO YCHIIUTh BO3MOXKHOCTH
YEJI0BEKA, HO HE 3aMEHUTH €ro
—  Hayunocms 6 couvemanuu ¢ 0OCmMynHOCMvlo, CMpPo2oCmv U CUCMEMAMUYHOCMNb
uzn0dcenust (BKIOUEHNE B CoJiepikaHue (pyHIaMEHTAIbHbBIX MOJIOKEHUH COBPEMEHHOM
HayKH C YY€TOM BO3PACTHBIX OCOOEHHOCTEH 00ydaeMbiX)

YpoBeHb NPOrpaMmabl:

ba3oBblii

Aapecat nporpaMmabl

[Iporpamma npeaHazHadyeHa aiai oOydarommxcsa B Bo3pacte 13—15 ner, He
NPOXOUBILUX TOJHBIH KypC AOMOJHHUTEIbHBIX 00111€00pa30BaTeIbHbIX MPOTPpaMM B
0071aCTH  OJTUMITUATHOTO MporpaMMupoBanus. Jlomyckaercs COBMECTHOE H3YyUCHHE
MaTepuasa IKOJIbHUKAMHU CMEKHBIX BO3PACTOB

Cpok 0cBOEHHSI MPOrPaMMbI:

9 wMecsaueB, 36 Hemenb — NPOCPAMMA  peanru3yemcs 6 meyeHue 6ceco
KA1eHOapHo20 200d, 6KII0YAsl KAHUKYISApHoe epemsl, ¢ 1 cenmsiOps no 31 mas

Dopmbl ¥ BHAbI 3aHATHIA:

OOyueHure OYHOE C AEMEHTAMH JUCTAHIIMOHHOTO O0YUeHHMS.



MopMBI  3aHATHI: JIEKOWW, WHAWBUAYAJTBHEIE KOHCYJIBTAIMHA, TPYTIOBHIE
KOHCYJIbTALIMM, TEMATUYECKUE JAUCKYCCUM, KpPYIJIBIE CTOJibl, WHAMBUAYAJdbHBIE
TIPaKTUICCKHE 3aHATHA, ONUMITHAIET (6 IOM HUCTC SPYNNOGHIE, M. €. KOMAHOHbIE)

Pexxum 3aHsITUI:

3aHATHS TIPOBOJATCS B OTHOH (hOopMe CKCHEACTHHO. 3aHATHS TIPOBOIATCS OJWH
pasza B HENENI, KAKA0e 3aHATME — ABA aKAAEMUYECKUX 4aca. 1IpoaoKuTenbHOCTD
oAHOTO akameMuueckoro uaca 40 munyT, ¢ mepepeioM 10 MuHYT

Yucnennocrs 00y4aromuxca B rpymnne:

8 — 10 uenopek

O0BéM NporpaMMBe:

Pacnipenenenne yacop nmo temam JaHO M3 pacuetra 72 uyaca B rog — 22 yaca
Teopun 1 50 TaCOB MPAKTHICCKUX 3aHATHIHA



COAEPXKAHUE NMPOI'PAMMBbI

YyeOHbIi MJIan

Ne . Yacos | Yacor | UToro
TemaTuueckunii 610K ®dopma KOHTpOAS
n/n TEOp. | IPaKT | 4acoB
1 3HaKOMCTBO C TIPOTPAMMHPOBAHNEM 4 4 3 -
KombOnunposanHas:
II VY cnosHbIM oneparop 4 6 10 HuCwLMeINLIit ORPOC U
HPOSDAMMHbLE NPOOYKI
KomOuHunpoBanHas:
I | uknb 3 9 12 Hucv MmNt ORPOC U
HpopaMyieii RPOOYEM
_ _ [TucbmeHHOE
1V | Odopmnenue kona | | 2
TECTUPOBAHNE
KomOuHupoBanHas:
A% «A HYKEH JIK 31€Chb MACCUB?» 10 26 36 HucCvMeINLit ORPOC U
HpopaMyMiei RPOOYEM
JuddepenunpoBaHHbIit
VI | llonseaeHue uToros 0 4 4 3a4eT B bopme
ONUMIINAbL
HTOTO: 22 50 72
YueOHO-TeMaTHYeCK il NJIaH
Ne . Hacoe | Yacoe | Hroro
Tema / TemaTHuecKHii 010K
n/n Teop. | MpPAKT | YacoB
I 3HaKkoMCTBO ¢ NPOrpaMMHPOBAHHEM 4 4 8
Ob8bsacneHue CyTH obbenunenus «Onumnouagnoe
| nporpammuposadue». I[IoHsTHE OMMMOMANHOM 3343a4M 1O | | 2
nporpaMMupoBaHuio. JIHarHocTuka yMeHU 00y Haro1mxcs
5 IlonsiTe nporpamMMmupoBaHusi, $3bIKa OPOTrPAMMHUPOBAHUA. .
[Tapaaurmel nporpaMmupoBanus
3 Crpyxtypa mporpammel Ha SI1 C++. Pasbop mnpumepos I
i nporpaMmel Ha AT C++. MuHuManbHast mporpaMma
4 [lepemerHass W  KOHCTaHTHas  TepeMeHHas. [ pymrbl {
onepaTopos B AT C++




Ne . Yacoe | Yacoe | Hroro
Tema / TemaTHuecKHii 010K
n/n Teop. | MpPAKT | YacoB
[NonsiTHe KOMTTVJTALIHH, Kommmnstop " cpena
5 IPOTrPaMMHUPOBAHMSL. 3HAKOMCTBO co cpeaoit .
i nporpamvuposanns CodeBlocks. Beon n BBIBOX, Hanmcanne
nepBOoi MporpaMmbl
3HakoMCTBO ¢ yueOHOH cpenoii B Google Sheets. 3HakOMCTBO
6 ¢ yueOHBIMH MPOBEPAIOLINMHI CHCTeMaMy. Pelllenue 3anay Ha 2
npocTyto apudmetnky Ha AT C++
1 YcJ10BHBIN oniepaTop 4 6 10
7 Ocwmbicienrie  OCTaTKOB W LENIOYHCIIGHHOTO  JeJIeHMS. 1 1
Hcnonb3oBanne NaHHBIX OMEpaliil B pEIIEHWH 3a0ay.
g BerBnenue. VYnpasnsiromas koHeTpykuua «ify. Pemenue . .
apupMeTHIECKUX 3a1ay, OpOOSILINXCS Ha CIyuan
Pa3dop 3apa4y, 413 pewmeHuss KOTOPbIX HEOOA3ATEIbHO
9 MCNONB30BAHME BETBICHWs. PelueHue noaodHbIX 32734 ¢ . .
TpeQOBaHUEM OTKA3aTbCA OT MCNOAb30OBAHUS BETBICHWA.
[Monstue STL, paccmoTpenue QyHKUHUHA «min» U «max»
Cpasnenue  yucen. DyHkuus  «swapy. Haen  eé
10 ucnons3oBanHuss ¢ BeTteaenuem. Maccus u3z SII Cu xax . .
cnocod CO30aHHUsA HECKONBbKHX OAHOPOAHBIX MEPEMEHHbIX.
Petnenue 3ana4 ¢ NnOMOLUBIO Pa3sOdpaHHbIX UASH
11 Petnenne donee CIoxKHbIX 38434 ¢ MPUMEHEHHEM BETBJICHUS 2
1 Iurab 3 9 12
12 Cucrembl cuncnenus. [lepeson umucrna u3 omHoit CC B I
apyryro. Pazduenue uncna Ha uugpsl
13 Livkn, Ymnpaensomast kOHCTpyKumst «while». PazOnenns I
2 o
YHCIa MPOU3BOBHON JUTHHB] HA UHQPBI
14 Pemenne 3amay pa3brenneM yucia Ha TGP, a TAKKE WHBIX 5
3a]a4 ¢ MPUMEHEHHEeM KOHCTPy KUK «while»
[TonstTiie OMHONPOXOAHOH 3amaun. PaccMOTpeHHe TIPUMEpPOB
15 33ay  Ha UWKIBL YOpaBnsioLlas KOHCTpYKuMs «fory. 1 1
Y npasnstoinas KOHCTpYkIMs «do-while»
16 Pemenne OOHOMPOXOAHBIX 334au LWKJIOM C W3BECTHBIM 5

3apaHeEC 4HCNOM LIAarcB




Ne . Yacoe | Yacoe | Hroro
Tema / TeMaTHUECKHH 0I0K
n/n Teop. | MpPAKT | YacoB
Omepatops! «continue» n «break». Omnepatop «return». Mnes
17 UX [PUMEHEHHUSI COBMECTHO € YCAOBHBIM ONEPATOPOM BHYTPU |
LIMKJTA
18 O0xox MAOTOMEPHOTO HA0Opa AAHHBIX NYTEM BIIOXKEHHOCTH {
MKJIOB
19 Pewenne pa3HooOpa3HbIX 3amau Ha UMKIBL, BO3MOXKHO, ¢ 5
HCTICNIB30BAHHEM BETBJICHUS
v Odropmaenne xkoaa 1 1 2
@opmynuposka peKOMeHAALE no oopmneHuro
20 nporpamMMHOTe  Koxa. (OCMBICTeHHe HeOOXOAUMOCTH UM 1
clnesoBaHus
21 TectupoBanue MoNy4eHHBIX HABBIKOB (0€3 KOMIBKOTEPA) |
VvV «A HY:KEH JIM 3a4eCh MACCHB?» 10 26 36
7 Haxoknenust (10KanbHOro) MakCUMyMa WM MUHUMYMA Kak . .
OHOMPOXO0AHAA 3aaa4a
Haxoyknenust kpaliHero 3Ha4e€HUA U3MEHSIOLIEHCS BETHYHHBIL.
23 KOHCTpYyKTHBHOE WCTIONIB30BAHHE JIOKAIBHOTO MaKCcuMyma 2
WU MUHHMYMa
[Nopsinok xpanennst JaHHBIX B 2BM. [1pocThbie THTIBI JaHHBIX,
24 WX KiaccHpUKaUMs, MpeaHasHaueHHe W OTPaHWYeHWs Ha 1
3HAYEHNE
25 CUMBOJLHBI THIT MOAHHBIX, TEKCTOBble W CHMBOJILHEIE 1
JTUTEPATTB]
@ynkuun getchar, putchar moCUMBOIBHOTO BBOAA W BBIBOAA.
26 Pemenne OIOHOMPOXOOHBIX 3aJav TIOCHMBOJIBHBIM 2
CUHTBIBAHHEM
27 Pemenne uHBIX 33044 HA CUMBO/Mb] 2
Uucna ¢ mnaBaroweil toukoi. OcobdeHHocTu padorbl ¢
28 BEIIECTBEHHBIMY THUNAMU. PeliieHre 3a1a4 ¢ BeleCTBEHHBIMUY 2
JaHHbIMKU
Hauanbhble cBeaeruna o ¢pyuxumsax. Hanucanne codcTBeHHOM
29 OOANPOrpaMMbl ¢ LIENbKY €€ JaNbHEHUIEro BbI30BA KAK 1 1

CPEACTBC MOBbLILUCHHA OCMbICICHHOCTH H HUTACMOCTH KOOa




Ne . Yacoe | Yacoe | Hroro
Tema / TemaTHuecKHii 010K
n/n Teop. | MpPAKT | YacoB
CoBOKYMTHOCTH  maHHBIX. PaccMoTpeHne HeoOXOANMOCTH
30 MCNOJAB30BAHUS COBOKYNIHOCTEH Ha npuMepax 3a1a4. Maccus | |
u3 Sl Cu
CTtpoka Kak COBOKYTHOCTH CUMBOJOB. bBonee riyGokoe
31 U3yUeHHE CHUMBOJIBHBIX MOaHHBIX. OpraHuzauns CTPOKH C [ l
MTOMOIIBI0 MACCHBA
32 Bubnunoreka n madmoH «string» l l
33 Pemmenne 3amau ¢ TIpUMEHEHWEM CpeICTB ONOJHOTEKH 5
I -
<string>
34 Bubnuoreka n wadnoH «vector» l l
35 Unes accoumnarusroro maccusa. Mnes ucnons3opanusa OyKB | |
J
andasura B ponu UHIEKCOB MACCHBA
36 Peinenne cTpokoBbix 337a4 ¢ OykBamu andasuta B ponu 5
J
HHJEKCOB aCCOLMATUBHOIO MAaCCUBA
37 Pemienne uHbIX 33024 ¢ NPUMEHEHUEM ACCOLMATUBHOTO 5
J
MaccuBa
38 Petrenne 3amay ¢ TUTIOBBIM UCTIONIB30BAHHEM MaccHBa 2
39 Cosaanne mMHOrOMeEpHOTO MaccuBa. Pabora ¢ MHOTOMepHBIM i
) HaOOPOM TaHHBIX
40 OmnpoloBaHie pa3IMgHbLIX TEXHOJIOTHI paboTs! ¢ 1abioHaMu i
«vector» u «string»
41 3amaun Ha pa30op CTPOK Ha COCTABJISTFOIINE 2
VI IloaeeneHue UTOroB 0 4 4
4 Petnenune pasHoodpasHbIx 33134 HA N0O0bIE U3YYEHHDIE TEMbL. 5
IToaroroBka K UTOFOBOMY KOHTPOEO
43 HTOoroBbiii KOHTPO.b NONYYEHHbBIX HABBIKOB 2
Coaepxanue yueOHO-TEeMATHUECKOT0 MJIAHA
I. 3nakomcTBO ¢ NporpaMMupoBaHueM
Teopusa: OOwscHeHme cyTH oObequAcHUS «ONMMIAATHOS TPOTPAMMUPOBAHNEY,

ITonaTue onumnuaaHoi 3apaun 00 OporpamMyupoBaHur0. JluarHocTuka ymeHuil

ooyuatommxes. [[oHATHE TPOTPaMMHUPOBAHNS, A3bIKa MPOTPaAaMMHUPOBaHAs. [lapaaurMel
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nporpaMMupoBaAns. Crpykrypa mporpammel Ha Il C++. Pa3bop mnpumepos
nporpammbl Ha SII C++. MunHumansHas nporpamma. IlepemeHHas W KOHCTaHTHAs
nepeMenHas, ['pynmsl oneparopos B All C++

[IpakTHUeCcKHUE 3aHATHS

1. OObacHenue ¢yt o0beauHeHua «OnumnuanHoe nporpaMmmupoBanuey. [loHatue
OJTUMITHATHOM 3a/1aUW 110 TIPOTPAMMHUPOBAHWIO. [[MarHOCTHKA YMEHHUI 00yJaroTIImXCs

2. llonstue komnunsiuuu. KoMnuaarop u cpeaa nporpaMMUpOBaHusi. 3HAKOMCTBO CO
cpenoii  nporpammuposanus CodeBlocks. Bpoax u  BbiBOA, HamucaHue neppoii
TPOTPAMMET

3. 3nakomctBO ¢ yueOHO#i cpenoii B Google Sheets. 3nakomcTBO ¢ yueOHBIMU
TPOBEPSIOMAMH CHCTeMaMu. Perrenne 3agad Ha mpoctyio apugmernky Ha Al C++

I1. YcaoBHBINH oniepaTop

Teopusa: OCMbICTIEHUE OCTATKOB U LEIOUYUCICHHOrO AeneHua. Fcnonb30BaHue NaHHBIX
oTiepamii B pelieHny 3anau. BeTsienne. Ynpasnsiomas koHCTpyKuns «ify, Pemenne
apudMeTHUeCKUX 3ada4y, JApodammxca Ha cayvau. Bersnenwe. Ynpapasioias
KOHCTPYKIMSA «1f». Pemenne apudmMeTHUecKiX 3aaau, Apoostuxces Ha cyuan. Pazbop
3a1a4, AJIA PELIEHUS KOTOPbLIX HEeoOA3aTENbHO MCIOIb30BAHUE BETBJCHUA. PelneHue
MOAQOHEIX 33734 ¢ TPEOOBAHWEM OTKa3aThCAd OT WCIIOIB30BaHUs BETBIICHUS. [loHATHE
STL, paccMoTpeHue GpyHKINH «min» 1 «max». CpaeHeHUe uncell. MYyHKIUS «swap».,
Hnen e€ ucnonbzopanua ¢ BerBiaeHueMm. Maccup u3 Il Cu xak cnoco® co3panus
HECKOIIBKUX ONHOPOIHBIX TEPEeMEHHBIX. Permenne 3afady ¢ TOMOMIBIO Ppa3oOpaHHEIX
uaeu

IIpakTHyeckune 3aHATHS:
1.  OcwmEBICTIEHNE OCTATKOB W WEIOUHWCIIEHHOTO JIeiennd. HMcmonb3oBanne TaHHEIX

onepauui B PeLIEHUNU 3a0a4.

2. Bersrenwe. Ynpasismorias KoHCTpYKIua «ify. Pemenne apudmeTnuecknx 3amad,
APOOANIMXCA HA Cllyyau

3. Pa3z0op 3amau, TS PEUICHUS KOTOPBIX HEOOA3aTeIbHO UCTIONTb30BAHUE BETBIICHUS,
Pewienue nonoGHeIX 33724 ¢ TpedOBaHUEM OTKA3aTbCA OT UCOOAb30BAHUS BETBICHMS.
ITonstue STL, pacemoTperne (hyHKUME «Min» U «Max»

4.  Cpasraecaue umcen. OyHkmusa «swap». Unoen €€ WCmons30BaHWS ¢ BETBIICHUEM.
Maccup u3 Il Cu kak cnocod CO3JaHUA HECKOAbKUX OJHOPOJHBIX NEPEMEHHbIX.
Pemenne 3a1a4 ¢ TOMOIIBLIO pa300OpPaHABIX UACH

5. Peuienue 6onee CnoxkHbIX 337124 ¢ NPUMEHEHUEM BETBJICHUA

II1. Hukant



Teopwms: Liwkn. Ynpasnsomas koueTpykuns «whiley, Pa3Owenuns uncia mpou3BOITBHOH
anuHbl HA nudpsl. Ionsatue oaHonpoxoaHoii 3anaun. PaccmoTpenue npuMepos 3aaau
HAa MUKIE. YTpaBJsmomas KOHCTpyKuws «fory. Ympaemstomas KoHCTpyKms «do-
while». Oneparopni «continue» u «break». Oneparop «return». Mnes ux npumeneHus
COBMECTHO ¢ YCJIOBHBIM OTIEPaTOPOM BHYTPH IIMKITA

[IpakTHUeCcKHUE 3aHATHS

1. Cucrembl cuucnenna. Ilepesoa uncna u3 oanoil CC B apyryro. Pazbuenune uucna
Ha uudpht

2. Pewenwe 3amau pasbueHweM uWcna Ha UHQPE, a TakXke WHBIX 3adad9 ¢
IpUMEeHEeHUueM KOHCTpyKuuu «whilex»

3. Tlonstne OmHOMPOXOMHON 3amadu. PaccMOTpeHWe NMPWMEpOB 3a1ad Ha TUKIIE.
Vopapnsatoniaa koHcTpykuua «forn. Ynpapnstonias koHCTpykuusa «do-whiley

4.  Pemenwne OTHOTTPOXOIHBIX 3a/4a4 IUKIIOM € U3BECTHEIM 3apaHee YHUCIIOM I1aroB

5. O0xoa MHOrOMEPHOro Habopa JAAHHBIX NYTEM BIIOKEHHOCTU LUKIIOB

6. Pewenne pa3HOOOpasHBIX 3a4ad Ha LWKIE, BO3MOXKHO, € HWCTIONb30BAHNEM
BETBJICHUA

IV. Odopmnenne koaa
Teopusa: dopMyHpoBKa pPeKOMEHTANMH 10 O(GOPMIICHHIO TIPOTPAMMHOTO  KOJa.

OcMBICITIEHTE HEOOXOTUMOCTH UM CIIEI0OBAHNS

[IpakTHYECKNE 3aHATHS;

1. TecTupoBaHue NOAYUYEHHbIX HABBIKOB (0€3 KOMIILIOTEPA)

V. «A Hy)keH /1 31eCh MACCUB ?»

Teopus: Haxoxaerns (JIOKaJTBHOTO) MakCUMyMa WIIHW MHHWUMYMa Kak OJHOTIPOXOIHAs
3anaua. llopsigok xpaHenua paHubix B OBM. IIpocThie Tumbl  AaHHBIX, UX
KiTaccupuKaIua, NMPeIHa3HaueHe U OTpaHWYeHUA Ha 3HaucHWe. CHMBOIBHBIH THII
naHHbIX. TeKCTOBble M CUMBONbHbIE AuTepaibl. HauyanbHble CBeASHMS O (PYHKIIMAX.
Harmmcanne coOCTBEHHONW TIOMTPOTpPaMMBI ¢ TEIBIO €€ ITaTbHEHINEro BHI30BA Kak
CPEACTBO MOBLIIICHUA OCMBICIEHHOCTH M YUTAEMOCTH KoJa. COBOKYMHOCTH JAHHbIX.
PaccmoTtpenne HeoOX0AMMOCTH MCMONL30BAHKUA COBOKYMHOCTEH HA MpuUMeEpax 3a7au.
Maccus w3 All Cu. Ctpoka kak COBOKYIHOCTE CMMBOJIOB. bonee rirybokoe m3ydeHue
CUMBOJIbHbIX AaHHBIX. OpraHu3zauys CTPOKM ¢ NOMOIIBK MaccuBa. bubnuoreka n
mraboH «string». bubnwoTteka w mabimon «vector». Maes accolMaTHBHOTO MacCHWBA.
Hnea wucnonb3oBanusa Oyke andaBura B poaud HMHASKCOB Maccupa. Co3jgaHue
MHOTOMEPHOTO MaccuBa. Pabota ¢ MAOTOMEPHBIM HA0OPOM JaHHBIX

[IpakTuyeckune 3aHATHS:



1. Haxoxpaenus (JIOKaJBHOTO) MaKCHMyMa WM MWHWUMYyMa Kak OJHOTIPOXOIHAS
3a]24a

2.  HaxoxaeHus KpaliHEro 3HAUCHWS W3MCHSIOMEHCS BeTUIWHBI, KOHCTPYKTHBHOS
MCNOJIb30BAHMUE JIOKAILHOTO MAKCUMYMA WJIM MUHHUMYMA

3. @Oymkmum  getchar, putchar mocWMBONMBEHOTO BBOZA W BEBOJA. PelrcHwe
OJIHONPOXO/AHBIX 33724 NOCUMBOJIbHBIM CUUTHIBAHUEM

4. Peurenwe MHBIX 3a0a9 Ha CHMBOJTBI

5. Yucna ¢ nnapatouieit Toukoit. Ocod0eHHOCTUH padoThl ¢ BEIIECTBEHHBIMU TUIIAMH.
Peuienue 3anau ¢ BEUIECTBEHHbIMU JAHHBIMU

6. Hauanenbie ceeaeHns o gynkumsax. Hamwcanne coOCTBEHHOMN MOATPOTPaMMEI ¢
Henblo €€ panbHEeMNiero BhI30BA KAK CPEACTBO MNOBLIIICHHWA OCMBICIEHHOCTH W
YUTAEMOCTH KOJA

7. COBOKYNMHOCTM JAaHHbIX. PaccMmoTrpeHue  HeoOXOAUMMOCTM — MCIIOJb30BAHMS
COBOKYITHOCTEH Ha mpuMepax 3aaad. Maccus u3 All Cu

8. C(CTpoka Kak COBOKYMHOCTb CUMBOJNOB. bonee rny0okoe M3yu€HHE CUMBOJBHBIX
HanHBIX. Opranwszanis CTPOKH ¢ TTOMOIIBIO MaccHBa

9. bubnuoreka u wabnoH «string»

10. Pemenne 3a1au ¢ MPUMEHEHUEM CPECTB OUOTHOTEKH <string>

11. bubnuoreka u mabnon «vector»

12. WUnes accoumaTWBHOTO MaccuBa. Mpaes wcmonb3oBanna OykB angaBuTa B POJIH
WHACKCOB MaccHBa

13. Pewmenne CTpokoBbIX 3agau ¢ OykBamu andaBuTra B POJM  HHACKCOB
accoIMaTHBHOTO MaccuBa

14. Pewienne uHbIX 33124 ¢ IPUMEHEHUEM aCCOLIMATUBHOIO MACCUBA

15, Peurenwe 3a/1a4 ¢ TUTTOBBIM HUCTTONTB30BAHUEM MAcCHBA

16. OnpoOopaHue pa3nuuHbIX TEXHOJOrHA padoThl ¢ 1a0A0HAMM «VECtor» U «String
17. 3amaum Ha pa300op CTPOK HA COCTABJIATOIINE

VI. IloaBeaenne HToroB
Teopus: —

[IpakTuyeckune 3aHATH:

1. Pewenne pasHooOpasHbiX 33724y HA JHOObIe M3YueHHbIE TeMbl. IloaroToBka K
WUTOTOBOMY KOHTPOJTIO
2. HTOrosblii KOHTPOJb NOJYUYECHHbIX HABBIKOB



MNJAHUPYEMDBIE PE3YJIbTATbBI

[. BocnumamenbHble (TUHHOCMHbBIE)
—  OCO3HAHHAA NO3HABATEJbHASA ACATEIbHOCTh KAK MOKa3areib ¢hOPpMUPOBAHHOCTH
[IEHHOCTHO-CMEICITOBBIX  YCTAHOBOK, OTPAKAIOMINX JIMIYHOCTHEIE W  TPAKIAHCKHE
MO3ULIMK B NEATEIbHOCTH,
—  TIPOABICHWE aKTWBHOCTW OOYHYalOMWMCs, MOTHBUPOBAHHOE BKITIOUEHHE B
AKTUBHYIO NO3HABATEIbHYIO ACATENbHOCTD;
—  CaMOCTOSITE/IbHOCTb B IUIAHUPOBAHMM M JAMCLMIUIMHUPOBAHHOCTb B
OCYIIECTBIICHUHN YUSOHOW JICATECITBHOCTH,
—  c¢hopMUpOBaHHOE  YYBCTBO  OTBETCTBEHHOCTM  3a  PE3yJbTaTbl  CBOCH
ACSITEIIEHOCTH,
—  bdexrupHas paboTa B KOMAHAAX HA COPEBHOBAHMAX PA3HbIX YPOBHEH, BKIIOUAA
TPESHUPOBOUHEIC (HA 3aHATHIX ),
—  ¢(bOpMHUPOBAHHDBIE HABBIKM COTPYIHMUYECTBA CO B3POCIbIMU M CBEPCTHUKAMHU B
Pa3HBIX COMMATBHEIX CHTYAIHSIX;
—  YCOBEPILECHCTBOBAHHAS KYJbTYPa MH(OPMALIMOHHOTO U BUPTYAJIbHOTO OOLICHUA
B COIUYME;
— 3HaHuA B obnactu 340poBOro o0pasa KM3HM uepe3 npasuaa padoTsl ¢
KOMITBIOTEPOM W WH()OPMAIHOHHBIMHA  TIOTOKaMW, TIOHUMAHWUE TPHOPHUTETHOCTH
BEJICHUS 3T0POBOTO 00pa3a JKW3HH,
—  chopmupoBaHHas npodopUeHTAUMS WM TOTOBHOCTh K NpogeCCHOHANBHOMY
CaMOOTIPEAICTICHAIO, OpPHUEHTAn|s Ha TPodeCCUU  aKTyalnbHBIC JUIS  TTM(POBOH
JKOHOMMKH.

2. Memanpeduemiivie
—  BJIAJICHUC HABBIKAMW OLICHKW W CaAMOKOHTPONS AJiS TPOAYKTHBHOUW padoThl W
B3aUMOJICHCTBUA,
— (PEeKTHBHAS OPTAHU3AIIAA CaMOCTOATSITLHON padoTHI;
—  3aMETHbIE YCIEXW B PA3BUTUU JIOTUYECKOTO MBILNUIEHUA W €OOCOOHOCTEN K
hopmanm3anmu;
— CTPYKTYPUPOBAHHOE U3JIOKEHUE UAEH U TOIKOBAHUM,
—  YCOBEPLIEHCTBOBAHHBIE HABBIKM KOMMYHUKALIUMU,
—_ CTOCOOHOCTE K PalliOHAJIbHO-TBOPYECKOMY  MEITINIEHHIO:  CIIOCOOHOCTH B
3aBUCUMOCTU OT CUTYALIMWM NPUHUMATh KAK OUEBU/IHBIE, €AUHCTBEHHO BEPHbIC, TAK U
HECTaHAAPTHHIE PEIICHWS
—  FOTOBHOCTb K BOCOPUATUIO OOJIBIIMX TOTOKOB HOBOH MH(pOPMAUUHK,
—  Pa3BUTBIC JACNTOBBIC KAUECTBA, HE3aBUCHMOCTH ¢ OOHOW CTOPOHBI U
OTBETCTBEHHOCTb, AKKYPATHOCTb — C APYTOid.



3. lpeostemunie
—  BNAAEHUE TEPMUHONOIUEH NPOrPAMMUPOBAHUA B PAMKAX NPOrPaMMbl;
—_ BJTAJICHUC SA3BTKOM TIporpaMMupoBanws C++ B paMKkax IIpOTpaMMBI;
—  BNAASHUE ONUMMOUAJHBIMU WJIEAMU B PAMKAX IPOrPAMMBIL;
—  addexTrrHAT paboTa ¢ MPOTPAMMHBIM KOJIOM;
—  ¢(hOpMUPOBAHHDIE HABbIKA ANTOPUTMHU3ALIMY.
—  HaJJUYUE HABBIKOB, JOCTATOUHBIX [JIS Pa3padOTKH MPOTPAMMHBIX TIPOIYKTOB;
—  HanMuue KyJabTyphl paloTbl ¢ MOPOSKTAMH M KYJbTYpbl  OgopMIeHUA
[IPOrPaMMHOrQ KOJa,
—  3HAHWEC OCHOBHBIX TMIPaBWI W OPraHu3alyio OJUMTIHAA W KOHTECTOB TIO
IPOrPaMMUPOBAHUIO /ISl LIKOJIbHUKOB KAK 3a0UHOM, TAK M OUHOM (POpMbl;
—  BJIAQJICHWE HaBBIKaMW YUYEOHO-WCCIICI0BATEIILCKOW, MPOCKTHOW W COLMAIBHON
NEATENbHOCTU,,
—  OTCPEeXKEHUE CBEPCTHUKOB B TakKWX OOJacTAX 3HAHWM Kak MaTeMaTHKa,
IPOrpaMMHUPOBAHUE U MH(POPMALKMOHHO-KOMMYHUKALIMOHHbBIE TEXHOJOIUM;
—  Y4acTHWE B COPCBHOBAHWAX PA3HBIX YPOBHEH, MOCTIKEHWE HA HUX YCITEXOB,

OcCHOBHBIMH KpHUTEpUAMH OUeHKH YPPeKTHBHOCTH 00pa3oBaTeIbHOI0O Mpoecca
SABJISIIOTCA:

—  cTeneHb  C(POPMHPOBAHHOCTH OCHOBHBIX 3HAHWN, YMEHWH W HaBBIKOB,
MPE Ay CMOTPEHHBIX TTPOTPaAMMON;

—  CNOCOOHOCTh MPAKTUYECKW MNPUMEHATL 3HAHWA MOPU CO3JAHMM OPOrPAMMHOTO
MTPOAYKTA, TPH PEIISHUH OJTAMTTHAIHEIX 33131,

—  JIMYHOCTHBIA POCT O0YUAKOLIMXCA,

—  HallM9UEe y OOyYalouuxcs JUIHOTO CMBICTa 00pa3oBaHuss W COOCTBEHHOTO
IpOLECCa €r0 OpPraHu3aluu, UX FOTOBHOCTb K HEMPEPLIBHOMY OTKPBLITHUK) 4YEro-To
HOBOTO,

—  YCOEXM HA COPEBHOBAHMUAX PA3HOIO YPOBHA.



BOCMUTATEJIbHbIIA KOMITIOHEHT

OcoO0eHHOCTRIO MMporpaMMber  ABJIACTCA W KOMIIOHCHTHOCTD O6pa3OBaTeJTBHO-
BOCIIMTATCAbLHOrO npouecca, B3auMOCBA3bL MEKIY HUMU!

| KOMMOHEHT CHCTEMa JIOTIOTHUTENEHOTO  00pa30BaHMs.

Peanmwnzamms

NOMOJHUTENbHOU 0011e00pa3oBaTenbHoil obuiepaspuparolieit nporpaMmmbl «OCHOBBL
nmporpaMMupoBanns Ha C++»,

[Menbio nepBoro KOMIOHEHTa sABIAETCA (popMupoBaHue 0OpPa30BaTEILHOIO
00pa3oBaTENbHOM  MPOrpaMmbl

[lpn peanmuszaunn

OPOCTPAaHCTBA M peanusanua B paMKax
oOpazoBanug  JeTeH  3amad

IPOrpaMMbl B3POCBIE BLICTYIAKOT B POJIM NEAArOros AOMOJHUTENBHOTO 00pa30BaHu,

TOTIOTHATEITBHOTO BOCTIUTAHMS.
HACTaBHWKOB, TIEAAroroB — TICHUXOJIOTOB, MAacTEPOB, a ACTH W TOAPOCTKU - B POJH
o0yyaronimxca, HaCTaBHUKOB (B cucteme «pebeHok — pebenok»). B 3aBucumoctu ot
TEeMBI, (POPMBI OpraHW3alM 3aHATHN CTPOUTCA aJCcKBaTHas CHUCTEMa OTHOLICHUH,
ONPeJIENAIOTCA HOPMbI MOBEJAEHUA B 00PAa30BATENIbHOM ITPOCTPAHCTBE. YUEHUYECTBO,
COTBOPYECTBO U T.II.

II KOMDOHEHT - CHCTEMA BOCOUTATEIbHbLIX Meponpuatuii. IIpenHasHaueHue

BTOPOTO KOMTIOHEHTA - O0ECTi¢UeHHNe CO3MaHWA BOCIMTATEIIBHOTO TPOCTPAHCTBA, B
KOTOPOM Peanu3yrTCsa NPOEKThbl, MEPOIPUATUA U AKLMU 0O OCHOBHBIM HANPABJICHUAM

BOCTIMTATENIBHOW  JCATENTIBHOCTH ¢ WCIONBb30BAHUEM  pa3zHooOpasHBIX  (hopM
OpraHn3aIuy,
Kaaendapuetit naan eocnumameastoil padonel
Ha3Banwne meponpusitug, codbiTng | dopma nporeaeHns Cpokn
JleHb 3HaHNI becena o posn 3Hanwit | cenradpsa

JeHb mporpaMMucTa

Kpyrierid cron «HMcropus u Biusune
npodecchy MpOTPaMMICTa Ha KU3Hb
TIPOCTOTO YEJIOBEKA B HALIH JTHI

12/13 cenTabps

Henena rexnuueckoro TBOPYECTBA

Cepust
«KoMmBrOTEpHAS TPaMOTHOCTEY

HHTCPAKTUBHBIX KOHTECTOB

HOAOPb-AeKa0Pb

I'opoackas
kKoH(pepeHuns «Mnp Haykn»

Hay YHO-TIPaKTHYECKast

Koupepernunss (B COOTBETCTBUM ¢
[Tonoxennem)

SIHBapb-(heBpanb

Bcemupnpiil neds 3emnu

becema o0 yrposax okpyxaroueit

cpence, BBI3BIBAEMBIX MaCCOBBIM
pacTtpoCTpaHeHUst 3JIEKTPOHHOH
TEXHHUKH, u O BO3MOXKHOCTAX

TIO3UTVBHOTO  BJIHAHWUS  aOCONIOTHO
KaXXI0TO HEPaBHOIYITHOTO YesloBeka

22 anpena




KOMILJIEKC OPI'AHU3AIIMOHHO-IEJIATOT'MYECKUX YCJIOBUI

Vci10BHSE peasin3aiuy nporpaMmel

1. Mamepuanvno-mexnuyeckoe obecneuenue:

Jlns  ycnemHoW — peanv3alMM  MPOrpaMMbl  MMEIOTCS:  MOMEILEHUs,
yAOBIETBOpstONIMEe TPeOOBaHUAM K 0Opa3oBaTeIbHOMY TPOLECCY B YUPEKIACHHUAIX
JOTIOJTHUTEIBHOTO 00pa3oBaHus, kommnbtoTepbl (9-10), npuHTEp M KONMMPOBATbHBIN
anmnapar, MyJIbTHME/IHa, HHTEPHET.

2. Kaopoeoe obecneuenue:

JlononHuTenbHy0  00pa30BaTelbHYIO  MPOrpaMMy  PeajM3ylOT  MeAaroru
NOMOJIHUTENBHOrO  00pa3oBaHMsi C  KJaccuueckum oOpa3oBaHueM B oOnactu
MPOrpaMMHUPOBAHMS.

3. Unghopmayuonnoe obecnevenue:

—  Caiit «IlIkona nporpammucta» — https://acmp.ru

—  Codeforces (Onaann-yuacmue 6 CcopeeHOGAHUSX, OIUMNUAOGX, KOHMECMAXx,
ombopax na ouneie mypwt) — https://codeforces.com

—  Hudopmarukc, caiita IMCTaHIIMOHHOM MOArOTOBKH 1o uHpopmaruke MIIHMO —
https://informatics.msk.ru

—  Topcoder (Owunaiin-yuacmue 6 copegnosanusx, OJUMAUAOAX, KOHMECMAx,
ombopax na oynvie mypwl. Ha anenuiickom sizeike) — https:// www.topcoder.com

—  Onumnuansl  WKOJBHUKOB MO  MH(pOpMaTHKE W NPOrpaMMUPOBAHHIO —
https://neerc.ifmo.ru/school/information/index.html

—  Onumnuajel o nporpaMmmupoBanuio — https://olympiads.ru

—  Timus Online Judge, apxuB 3amau ¢ MPOBEPSIOMICH CHCTEMOW —
https://acm timus.ru

—  Bonoroackue ~— oOnmacTHbie M MEKPETHOHAIbHBIE  OJMMIHAABI 1O
nporpammupoBaHuio — https://olympiads.vogu35.ru/interuni/index.php

—  SPOJ, apxuB 3agau — https://www.spoj.com

—  Bukuxoncnektsl — https:/nerc.itmo.ru/mediawiki

—  MAXimal, ctateu no anroputmam — https://e-maxx.ru/algo

@opmbI ATTECTALHU H KOHTPOJIA

JIBa pa3a B rOJ B XOJ€ NPOMENCYMOYHOU AMmMecmayu i umo208020 KOHmMpOoJs
OCYLLIECTBJISICTCS MOHUTOPHHT PE3yJIbTaTOB 00YUYEHHUs M JIMYHOCTHOTO Pa3BUTHS B XOJI€
OCBOEHHMS IOMOJIHUTENBHON 00pa30BaTENbHOM MPOrpaMMBbl.

[IpomexxyTouHasi arrecTtalms M WTOrOBBIM  KOHTPOJb NPOXoAAT B (opme
OJIMMTTHA/IBI. OO0yuaomuMcs  mpeiaraercs HEOONbIIOE  YMCI0  3ajad,
npeaHa3HauYeHHbIX /Ul PEUICHWs Ha s3bIKe MporpaMmupoBaHus Ha DBM, Takxke um
MpeIoCTaBieHa aBTOMATH3MPOBAaHHAsA mpoBepsomas cucrema. [lo pesynabraram
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KOHTPOJIS 00YUAOUIUHCA MOYKET TOJIYUWTE OJHY W3 TPEX OICHOK. HE3aUET, 3a94eT U
3a4€T C MOBBIULEHHBIM OCBOeHUEM nporpamMmmsbl (AudpepeHuupOBaHHbLA 3aUéT).

Jist kaxcaoi 3a0aun JUTS TIPOBEPKW PEIICHWH 00ydalomXxcs 3apadee pa3padoTan
MOJIHBIA NAKET TECTOB, HA KOTOPLIX OYAYT 3aMyCKATLCSA HAMMMCAHHbIE UMM IPOrPAMMBL.
Kaxasrit TecT BKIOUaeT B ¢ce0d BXOAHBIC JaHHBIC W MPABWIIBbHBIN O0TBET Ha HUX, OmuH
TECT CUMTACTCS MPONUASHHBLIM, €CJIM BPEMs, 3aTPAUYCHHOE HA BBINOJHEHME, OKa3anocCh
MEHBIIIE YCTAHOBJICHHOTO JIMMWTA, 3aTPAueHHBIH OO0BEM TaMITH TaKKe OKazajcs
MEHbIIE YCTAHOBJIEHHOIO JIMMHUTA, 2 OTBET IMPOrPaMMbl YUAIIErocs U1 3TUX BXOIHbIX
JAHHbIX COBOAl ¢ MIPaBUabHBIM. ECAM MpaBunbHbIX OTBETOB HA TECT MOXKET ObITh
HECKOJIBKO, TO WMEETCA TIporpamMma, KOTOpas YMEET TIPOBEPATH KOHKPETHBIA OTBET
YYaIeroca Ha NPaBWibHOCTL. Bed 3371aua cuuTaeTes peluéHHoi Toraa u ToALKO TOraa,
KOTIa TIPOMICHBI BCE TECTHI TI0 JAaHHOHW 3a1ade,

B kauectBe mooiupeHua anda Haubonee yCOelHO 3aHUMAKOIIMXCA LIKOAbHUKOB
WCTIONB3YIOTCS HarpakACHWS TIO pe3ysibTaTaM WX OJIUMIMAAHON JACATETBHOCTH B
TEUCHMUE roaa, MOE3JKU B JIareps, JETHUE LIKOJbL, HA COOPbI, COPEBHOBAHUA 32 MPE/IC/bl
ropojaa u obacTi, obecnicueHne HeoOXOAUMOH JTUTEPaTyPOH.

Vyacmue 6 oauvinuadax no UHQOPMATUKE W MOPOrPAMMHPOBAHUIO PA3HOIO
YPOBHS SABIIACTCA TIPOBEPKON M CTENIEHNW OCBOCHWS s3blKa, W 3HAHUA OJIIMMITHAIHEIX
uaeit, u ymeHua knaccupuimMpoBaTh MNPEAJIOKEHHbIE HA ONMMIMAAAX 33Jaud JUis
MOCTIEAYIONICTO TPUMEHEHUSA TIOJYUCHHBIX  3HAHWW Ha TIpakTuke. OMUMITHAIBT
(COpEBHOBAHNSA) TIO TTPOTPAMMHPOBAHWIO 3a9acTyIO SBJIATOTCS KOMAHAHBIMH, 9TO TaKKe
OTJIMYHO MO3BOJACT OLECHUTh KOMMYHUKATHBHbBIC W OPraHU3aTOPCKUE CNOCOOHOCTU
YIACTHUKORB,

Vyacmue 6 nayuno-npakmuyeckux Kouepenyusx u  KOuKypcax — Ha
MYHWLIATIATBHOM, PETHOHATBHOM, (eIcpallbHOM W  MEKAYHApOIHOM  YPOBHSX
MO3BOJIAIOT OLIEHUTh 3PPEKTUBHOCTL U CTENEHb OCBOSHMS MaTepuasia IO MPOEKTHOM
OeATETEHOCTH, [lpencTaBienre TPOCKTHEIX padoT Jomyckaercs B (POPME YCTHOTO
A0KJIaaa Uay mnpeseHtauuu. 31a opma OTUETHOCTH ¢nocoOCTBYET (QOPMUPOBAHUIO Y
00YUaIOIMINXCSI OTBETCTBEHHOCTH 3a BBITIONIHEHNE PadOThI, JIOTUKH MBITINICHUS, YMCHUS
rOBOPUTL NEpPe] AYJAUTOPUECH, OTCTAMBATh CBOE MHEHWE, NPABWILHO HCOOAL30BATH
HEOOXOIUMYIO HAYTHYIO TEPMUHOJIOTHIO, KOPPEKTHO ¥ TPAMOTHO BECTH UCKYCCHIO,
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OUEHOUYHBIE MATEPUA/JIbBI

CHucTeMHBIIT MOHHTOPUHT Pe3yJIbTATHBHOCTH OOYYeHHSI 110 JOTIOJTHUTEIIEHOH

ob1iepaspuBaolleit nporpamme « OCHOBBI nporpaMMupoBanus Ha C++»

OmxupaemspIii
pe3yJabTaT

[lapameTpsl

V)-[C HHUC ]'[p HHHMATb
HEOUSBHIHEIS
peIIeHILI., BHIETH
HECTAHTAPTHBIS
X051 KK B VUeOHOMH
NesSITeIbHOCTH, TaK H
B IIOBCETHEBHOH
JKHA3HH

HzodpereHue cmocobor
penieHue MpodaeM 1o
KPAacoTe NPEeBOCXO LTI
ABTOPCKHE (OOMETPHHATEIE)

MeToant
Kputepnu
OTCIHCAKHBAHHS
CraTHCTHRA M KPACOTA, AHAT1U3 PA3POIHCHHOH
OPHTHHATLHOCTE TAKHX PElleHHH | MHGopMaIm
KonnuccTeo uc10BCK, .
' TTcaarornuccrni

OTMCHAKOLAX U3MCHCHHS,
NPON30WCAMAC B PCOCHKC

KOHCHINAY M

3HAUMTEILHOS
ormepesKeHIe
CBEPCTHHKOB B
0O0IACTAX 3HAHMM,
CBASAHHbLIX C
HHOOPMATHKOH H

Hanuunc obpawmcunit 3a
MOMOLIBK) N0 MPCAMCTY CO
CTOPOHbI CTAPLLKX
WIKQTbHUKOB H CTY ACHTOB

KonuuccTeo odpamcHmit

Habnroacuns yuutenci,
deceaa

YCIEIMHOCTh BRICTYILIEHHH

KonuuccTro nodca Ha
MATEMATHYECKHX COPEBHOBAHHAX

AHaTH3 pesvIbTATOB

NMPOrPAMMHPOBAHUCM | HA COPSBHOBAHHIX 3a 00I€€ CTAPIIHE KIACCH COpEBHOBAHHIT
(BO3pacTHBIC [PVIOIBI)
Hanwaie U an€KBATHOCTD
ACIIPEJENSHUS POJIEH B
CoOoTHOWICHNC pactipe: b
KOTICKTUBC B X0AC COBMCCTHOIQ Ha6ﬂ[‘0ﬂCHHC
KOLIEKTHBHOTO H N
penIeHHs IPodIeM BeceTa
HH,-E[HBH,E[}"aJ'Ibe[.‘(
Yaternue 3ypeKTHBHO OKCIEPUMEHT
~ pe3yIBTATOB
padoTars Han (C'pAaBHCHUC KONNCKTHBHOTO K
TIOCTABICHHOMH CYMMbI THYHBIX PC3Y IbTATOB
TposIeMOH B
KO LIEKTHBE Poct xonnuccTsa apy aci Cpeau ComnoMerpus
i _ YICHOB OO BCAHHCHAS AHKCTUPOBAHNC
WsMeHeHHa KpyTa 0OIMEHIT
- Hadnoacune
pcOcHEKa. -
HcyesHOBSHHE DApPBEPOB DRCNCPUMCHT
OOIIEHIS IO Pa3HBM IPH3HAKAM
JmITe IbHOCTE H YACTOTA
MecTo v4eOHOro MpeIMeTA B | (HHTEHCHBHOCTB) 3AHATHEH Beceta ¢ poautemnm
. . JKHAHA PCOCHKA NPOrPaMMHPOBAHUCM BHC K061 | HabnwacHue
YCTOHIMBBIH

HHTCPCC K MPCAMCTY
H K
BHCIIPOTPAMMHOMY

«B CBOC ¥ Z0BONLCTBHCY

OOpammeHue K nearory Imo
BOTIPOCAM COJIEP/KAHHS,

KonuuccTeo odpamcHumit

CrarucTaka (0ece b

MATCPHATY .
- HEMOCPEICTBEHHO HE Xapaxtcp BONPOCOB U TIPH JIHOH BCTPEYE. 10

CBSI3aHHBDM C H3VYASMBIM COOOMmIeHMI, IIvOHHA Te1edony, e-mail)
)-[aTCp HATIOM AU HTCPC COBAHHOCTH
Hanuuuce yMCHAs CTenmeHB CAMOCTOSTEIILHOCTH

CnocobHOCTD _ ) Camoananns
CAMOCTOATCIbHO H3YUATh (V4acTHE Ieaarora)

CAMOCTOSTCIBHQ - * Beeeaa

H3YHATL MATCPHAN

TPY AHBIC HNH SHAMHTCNLHBIC
no 0OBCMY TCMbI

Kauectso vcBOCHHS

TTpoecpra padoT
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OmxupaemspIii Metoant
Mapamerpbl Kputepun
pe3yabTar OTCIIC:KUBAHUS
KonnuccTBO YCBOCHHBIX
KOMOOHCHT (0QCT pOCHHC
PasBUTHC HABLIKOB (

CNOMCHbIX T[J'IFI.HOB, YUcCT —

VieHHe ILTAHHPOBAHHA N M Habmonenue
B3AIMOCB3SH IPH

T.TaH Hp() BATb CBOK) — 3[\'C ncp HMCHT
«pacmapaALIeIHBAHHH PAOOTHI)

ACHTCBHOCTD Beeeaa ¢ poaurenamu

YMeHHE paCIIPeIENITh
HATPY3KY [0 BPEeMEHH

CreneHp paBHOMEPHOCTH
pacrpe JeaeHHs HATPY3KH

CnocodHOCTb K
CAMOKOHTPONED

YMCHHC KOHTPONHPOBATL X0

BbINQ.THCHUA PadoT,
TPCOY KLIHX ATHTCIBHOMO
BPCMCHH

SddcrTHBHOCTL 1
PC3Y ILTATHBHOCTB KOHTPO.TH

Habmonenue
DRCNCPUMCHT
Beceaa ¢ poautcnsvu

VYMCHHC COCTABNATH
QIHMMIHAIHBIC

VencurHoCTs PCOCHKA. KAk

VPOBCHb CIOKHOCTH 32334

~ KonuuccTBo 33334 B roa Beeeaa
3aJaUH B 00TACTH aBTopa
IIPOTPAMMHPOBAHHS .
porp P Kpacora naeii
CHOHTAHHOCTH
. HadmoneHne
YCIeImHoCTh Pe3vnbTATHBHOCTD Becea
HCCIeN0BATE IHCKOM * ..
- . Ortyetsl Aeteil
JeATe TbHOCTH MupoTra 06.1aCTCH HCCICAOBAHKA
YTSHHE, AHATH3
I'nyGuna uceacaosanus
OucHra 3xcnepra.
CaMOCTOATENBHOCTD [IPH ~
i i CTemeHp VIACTHS PYKOBOIUTEILT BeceTa c pedeHKOM H
TToayucHue TIOIVYSHHH PE3V.IbTATOB : -

HCKOTOPBIMH
LIKQ TbHHKAMH
HAY “HbIX

PCY¥ IbTATOB

PYKOBOITHTCIEM

Hopu3Ha pesy IbTaTOB

Hanpme omy0NHKOBAHHBIX
padoT C TEMH Ke Pe3VIBTATAMH ¥
JPYTHX ABTOPOB: €CIH «Id» - TO
CTCNCHb H3BCCTHOCTH
PC3YABTATOB AT WKOAbHHKA.

Ilepemicka
Pabota ¢ HCTOMHHKAME

HayuHas 3Ha4HMOCTD

TTpcacTaBIacT nu HHTCPCC B

TTepenucra.

PCI¥ALTATOB HAYUMHbIX KPYrax
KonraecTBo IMKOILHHKOB.
.. AHaan3 nedopMaunn OT
MaccosocTs JAHUMADLLUXCH HAY 1HOH .
JeTeH, M3 MIKOI
JeATe.IFHOCTBED
YcmemHoe PocT ycIiexoB MIKOIbHHKOB
- : CpasHEHHE ¥POBHS .
BBICTVILICHHE (KKIOT0 B OTAENBPHOCTH) H M ANaTH3 pesyIbTaToB
: A COPEBHOBAHHI, HAOPAHHBIX -
IIKOTbHHKOB Ha CTATHCTHKA 10 YueDHOH ~ COPEBHOBAHHI
: 0aI0B. TUILTOMOB, MECT
COPEBHOBAHIAIX TpyIe
TToctynacHue Hanununc seicokoro npoucura. | Crarucrura no BY3am AHATN3 ZOCTATOHHO

LIKO TbHAKOB HA
CNCUHANBLHOCTH
Bcayux BY3oe
CTPaHBbI

WIKQTbHAKOB, NOCTY NUBLUAX

HA COOTBCTCTBY FOLUMC
CnCUnaNbHOCTHA BCAY LUK X
BVY30B cTpassl

Crarucruka no npoduto
OOV HCHHS

PA3POIHCHHBIX CBCACHMEH
13 0CCCA C ACTBMH, UX
pO,-ElHTC.I'IH)-[H 4]

¥ YUTCNAMHA
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OmxupaemspIii Metoant
Mapamerpbl Kputepun
pe3yJabTaT OTCIIeKHBAHHSA
Hanuuuc yucHHKoB, A3
KOTOPBIX MPOrpaMMUPOBAHNC | JIa/HCT, CCan «Ia» TO CIHCOK
¢Ta10 npodiccencit
OKCIIEPUMEHT
- . Yo MaTCPNAIA, KOTOPLIH PCOCHOK TPOBEPOUHAS PAOOTA
T ayGHHA. YCBOCHMSA 3HAHRMII 0 MATCPAA-TA. KOTOPLIM P ¢ | (mposep P )
” . JAMOMHHN
VCBOCHHC Beceda
CONEPKAHHS
MPOrPaMMbl KonmuecTso H 3HAMHMOCTE DRCNCPUMCHT

upoTta npuMeHESHHS 3HAHAN

MMAPAMETPOB 3aTa'H. [TPH
H3MCHCHHH KOTOPBIX NIKOJBHHK
YMEECT €€ PENIATE

(mpoBcpouHax padoTa)

Beeeaa

Haanuuc
ONPCACNCHHOH

Ky IbTVPBI IPH
peImeHHH 33744 H
pabote B Hu(poBOi
cpene

YMEHHE MMOHATHO HAIAraTh
CBOH MBIC/IH KdK ¥CTHO, TAK H
IHMCBEMEHHO

OTCyTCTBHE HEBEPHO MOHITHIX
PACCY A TEHHIH CBEPCTHHKAMH H
B3POCIBIMH

Hadnwoacuuc

CpaBHEHHE Pe3y.IbTATOB
HA COPSBHOBAHILIX 10 H
TIOC.TE ATIEJLIAHHE C
TIOC.TE TV FOTIMINM
BBIICHEHHE TIPHYIHBL B
Oecene ¢ pedeHKOM

Beccaa ¢ xoManaavu no
OKOHYAHMH KOMAHIHBIX
COPCBHOBAHHIH

OTCYTCTBHC TOTHUCCKHX
OMMOOK B PACCY/KTCHIX

PacimipeHue Habopa cxeM
PACCYKIEHHIL, BBIOTOTHIEMbIX 073
NOCHUCCKHX 0AD0OK

Hadnwoacuuc

[poBepKa MHChMEHHBIX
padoT

YMeHue ANTOPHTMHHPOBATE
IIPOIECC IIOHUCKA PCINEHET

YBeIHueHNe YHC T H3BECTHBIX
INKO.TBHHKY AITOPHTMOB TIOHCKA
pemieHus

HabmroneHue

Becea

TTpoBCpKA MHCBMCHHBIX
padoT

P CIVIBTATHBHOCTD IMIPHMCHEHH
ANTOPHTMOB IMOHCKA PCHICHILT

Hadnwoacuue

Becega

[poBepKa MHChMEHHBIX
padoT

YMeHHe TPHMEHITD
3HAHHS B CMEKHBIX C
TIPOTPAMMHPOBAHHEM
00macTax
IeATeIbHOCTH

YIyuimeHHe ¥COeBaeMOCTH,
YCIEX0B HA COPSBHOBAHIIIX B
CMEKHBIX C
TIPOTPAMDMHPOBAHHEM
o0macTax

Koppcnsauus Mexay
VCOCLIHOCTBED 3AHATHH
OJIHMITHA THBM
TPOrpaMDMHPOBAHHEM H
YCIESITHOCTBEO 3AHATHI
MATEMATHKOH 1
€CTECTBCHHOHUY THBMH
THCHHIUTHHAMH ([100e151 B
COPEBHOBAHUSX, ¥ CIIEBAEMOCTE)

AHAaTH3 JOCTATOYHO
PA3POIHCHHBIX CBCACHMEH
M3 0eceT ¢ ASThMH, HX
pO,-'J,HTCJ'IH)-[H 4]

'\-' YHUTCAAMHA

AHAIN3 CTATHCTHUYCCKIX
TabAML yuaCTHA B
COPCBHOBAHHAX




Jlnunas kaprTa odyuarourerocst (3amnoAsIETCs MIeAaroroM Kak JTHEBHUK HaOMOOeHWH)

O M. yuenuka
1-¢ 2-¢
IMapameTpor Kputepnu nony- | moJy-
roame | rogue

H3o00peTeHue Cmocod0B pEITeHHS MPOOJIeM TI0
KpacoTe IPeBOCXOLIMHYX ABTOPCKUE
(00ImENPHHATHIE)

CTaTuCTHRA H KPACOTA, OPHIHHATIBHOCTL TAKHX
peucHuil

KOIM4CCTBO UCI0BCK, OTMCUAKILIMX H3MCHCHHA,
OpPOU3OLICAUHC B PCOCHKC

Hamrue o0panie i 34 TOMOIIBED 10
TIpeIMETY €O CTOPOHBI CTAPOINX ITKOJILHHKOB
M CTYIEHTOB

Ko:mruecTro oOpameHi

Y CIEeMHOCTE BBICTYILIEHHH HA
COPEBHOBAHMAX

Kommruectso modesa Ha MaTeMaTHUeCKIX
COPCBHOBAHUAX 32 001CC CTAPIINC KIACCHI
(BO3PACTHBIC Py MNbL)

CooTHONICHHE KOJMIEKTHBHOTO H
HHIHBHIYAIbHBIX PE3YIIBTATOB

Haanune u aaCcKBaTHOCTB PACOPCACACHAS POICH B
KOMJICKTHBC B XOAC COBMCCTHOMO PCLUCHAA
npodncm

CpFIBHCHHC KQINCKTABHOO U C)" MMbl THAYHBIX
Pe3VIBTATOB

H3mcHCHRA kpyra 00wcHAsA

Poct xomyecTsa Ipviel cpeTH 'WICHOB
TBOPYESCKOTO 00BEAHHESHHS

HcuesHoBeHHE Dapbepos OOIMEHHS IO PaHbIM
OPH3HAKAM

MceTo yuehHOro MPCaMCTa B IKH3HA
IKQTBHUKA

ATHTCIBHOCTB H HACTOTA (HHTCHCHBHOCTD)
SAHATAH MPOrPAMMUPOBAHACM 0 MATCMATHROH BHC
WKOAb! H O0BCANHCHHA 4B CBOC Y AOBONLCTBHCY

O0pawcHue K Icaarory no BOMpocam
COACPIKAHUS, HCTIOCPCACTBCHHO HC
CBH3AHHBIM C H3YHYACMBIM MATCPHANOM

Ko:mruecTro oOpameHmit

XapakTep BOIPOCOB H COOOMISHHI, MIVOHHA
3AHHTE PECOBAHHOCTH

Haauunc YMCHHH CAMOCTOATCTBHO H3YHATb
TPYIHBIE HIH 3HAYHTCIbHEIC IO 06])61\1'}" TEMBL

CTeneHdb CAMOCTOSTE.ILHOCTH (}"IHC-THE rearora)

KauccTeo yeBocHuA

Pa3BUTHC HABLIKOB N.1aH APOBAHNA

KoIHHCCTBO YCBOCHHBIX KOMMOHCHTOB
(NOCTPOCHHUC CIOIKHBIX NIAHOB, YUCT
B3ANMOCBAICH NPH «PACNapanICAnBAHHH
padoTbm)

YMeHne pacpeIeTITh HATPYV3KY TI0 BPeMEeHH

CTeneHb PABHOMEPHOCTH PACIIPETe ISHILT
HATPY3KH

YMeHHe KOHTPOIMPOBATD X0 BEITIOTHEHHS
padot, TpedVIOMUX TMHTEILHOTO BPEMEHH

S heKTHBHOCTE H PE3Y IbTATHBHOCTS KOHTPOJLT

YenewsocTs pedcHRa KAk aBTOPaA

VYPOBCHB CNOYKHOCTH 3aaax
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INapameTpor

Kputepnu

1-e
noary-
roame

2-e
noJIy-
roaue

KoanuccTso 33334 B roa

Kpacora nack

VCNCWHOCTb HCCICAOBATC ILCKOH
ACATCNLHOCTH

CrnOHTAHHOCTL

P €3VIETATHBHOCTD

[ImpoTa odnacTeii HCCISTOBAHHS

[1yOmma necne10BaHuA

C'aMOCTOATCILHOCTL MPU MOTY UCHHH
PC3y IbTATOB

CTCnCHB YHACTHA PYKOBOANTCA

Hosu3sua pe3yasTaTos

Haanuuc ony01HKOBAHHBIX PalOT C TCMH XKC
PC3¥ILTATAMA ¥ APYFAX ABTOPOB. CCM «Aa» - TO
CTETIEHb H3BECTHOCTH PE3Y IbTATOB I/
BOCITHTAHHHKA

H;‘.‘l}"‘ﬂ{ﬂ.}'[ SHAYHMOCTE PE3YVIPTATOB

[IpencTaBisger M HHTEPEC B HAVYHBIX KPVIaX

Poct YCIICXO0B VUCHHKA

CpaBHEHHE Y POBHS COPEBHOBAHHUIL, HAOPAHHBIX
0410B. THILIOMOB, MECT

YayuucHUE ¥CICBACMOCTH MO HH(OpMATHKE,
MATCMATHKC

H3MCHCHIS B TCKY IUCH, CPCIOBOH U HTOMOBOH
YCTCBACMOCTH

I"1yBuna yCBOCHNA 3HAHHE

Yo MATCPHATA, KOTOPbIH PCOCHOK 2ANOMHH

UlipoTa npHMeHEHI 3HAHMIL

KoanuccTBo M 3HAYMMOCTL MAPAMCTPOB 330a4H,
[IPH H3MEHSHHH KOTOPBIX IMKOJIbHUK YMEET €€
pelnaTh

YMeHHe MOHATHO H3.IATATh CBOM MBICIH KaK
YCTHO, TAK H IIMCBEMEHHO

O1CcyTCTBHE HEBEPHO MOHATHIXN PACCYKICHHUIH
CBEPCTHHKAMH H B3POCIIBIMH

OTCYTCTBHC IOCHUCCKHX OWNOOK B
PaCCy IKACHUAX

PacwnpcHuc Habopa cxeM paccy »ICHUH,
BbINOJHACMBIX OC3 TOrMUCCKUX OLUHOOK

YieHue ATMOPHTMHZHPOBATD MPONSCC MMOHCKA
PEIIEHILT

VBCINUCHUC HACAA H3BCCTHBIX WKONbHHKY
AIrOPUTMOB NOHCKA PCLICHHS

PesyIbTATHEHOCTD IPHMEHEHILT A.TTOPHTMOB
NOHCKA. PCLUCHHS!

yJ'I}"‘ILIIEHPIe YCIIEBAEMOCTH, YCIIEX0B HA
COPEBEHOBAHILIX B CMCAHBIX 00IaCTAIX

KopeLtamms Mex Ty YCISMHOCTRIO 3AHATHH
MPOrPAMMHPOBAHIEM H VCIEITHOCTHIO 3AHATHI
MATEMATHKOH H €CTeCTBEHHOHAY THEIMH
TUCHHILTMHAMHE (TI0O8 T B COPSBHOBAHIIX,
VCIIEBAEMOCTE)
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Kasienaapb copeBHOBaHUIT IIKOJILHUKOB 110 HH()OPMATUKE U MPOrPaMMHUPOBAHUIO

MecTHasi KOMIOHEHTA (BKIIOYAs 20POOCKOI,  PecuOHIbHbII
copesnosanis, npoxooswie 6 Bonozoockoit obnacmi)

yposenv U

ecepoccuiickue

[TkonbHbIi 3Tan Beepoccuiickoii onuMIiasl LKOILHUKOB MO HHPOpMAaTHKe OKTAOPD
. T HOAOPB —
MyHuuunanbHblii 3ran Beepoccniickoit onMMnnabl KOJIBHUKOB 10 HHPOpPMaTHKe il
nexadopep
PerunonanbHelit aTan Beepoccuiickoii onmMMnuazsl IKOJIBHUKOB MO HH(pOpMaTHKE SIHBaphb
3UMHSS ONTMMITHAZAA MO MPOrPAMMHUPOBAHHIO SIHBapPb
. . (bespanb —
CesepHblii MaTeMaTHYECKHUIT TYPHHUP
mapt
MeskpernoHasibHasi OIMMITUAA/A 1O MPOrPaAMMHUPOBAHHIO anpeib
I'oponckoii cnér «Murennekr» Ha 0Oase 3aropoanoro nareps «EnunctBo» (orGop | MrOHB —
rOpOACKHUX KOMaH/1) aBrycr
Bcepoccuiickas KOMNOHEHTA
Bcepoccuiickasi kOMaHAHas — ONMMIMANA IIKOMBHUKOB 1O  uHpOpMaTHke W 5
i .. | OKTsIOpB,
nporpammuposanuto. Otdopounsiii (B Lientpansuom pernone Poccun) u puHanbHbIN 6p
nexkadbpp
TYp
WHauBHMayanbHas ONMMMIIMAAA LIKOJbHUKOB MO0 HHPOPMATHKE U MPOrPAMMHUPOBAHHIO MapT
" oo MapT —
3akmounTenbHblii 3Tan Beepoceuniickoi onumnuaiel IKOIBHUKOB MO HHPOpPMaTHKe -
IMpeEJib
Bcepocceuiickast onumnuana WKkoJIbHUKOB 1o nHpopmatuke um. Mcrtucnasa Kenngpimma | uioHb
OTkpbiTasi KOMaH/Hasi OJIMMITHA/A 1O MPOrpaMMHUPOBaHMI0 B pamkax (ecrusans «IT- exab
nexkadbpb
ApXaHreabCck» P
Typuup no nporpammuposannio #DEVELOBEAR HOSIOPb
- . HOsIOpb —
Bcepoccniicknii urposoit konkypc « KM T — komnbroTepsl, HHGOpMATHKA, TEXHOTIOTHID
nexabpb
OwnnaiiH-onuMnuaabl M oTOOpoUHbIe 3Tanbl Ha caiite Codeforces BECh Iojl
OKTsI0OpB —
HnTtepHeT-onumnuazbl no HHGOpMaTHKe U MPOrpaMMUPOBAHHUIO D
MapT
Paznuunbie onuMnuanel o0 HHGOPMATHKE U3 «MEPEYHs OJMMITHAMA LIKOJIbHUKOB M MX | MapT —
YPOBHEID anpesib
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[IpumepHbie 00pa3ubl 3aJaHUIl AU MPOMEKYTOUYHOIH aTTeCTAlMH U MTOr0BOI0
KOHTPOJIsI:

Zapanue 1. Oonancov Bace nonaooounoce naimu 6mopylo NOPSIOKOGYI0 CMAamucmuKy
nOCIe008AMETbHOCIU YEIbIX YlUCel, MO eCMb MAaKoe 3HaveHue, Komopoe nonaoem Ha
6mopoe  mecmo  nocie  COpMUpPoOSKU  6CeX  PAZIUYHBIX — DNEeMEHMO8  OAHHOMU
nocieoosamenvHocmil. J[py2umu c1o8amu, HA0O HAUMU HAUMEHbULUL DTeMEHm CMPOcO
oovuutt munumyma. [llomoeume Bace cnpasumucsi ¢ 2moii 3a0a4ei.

BxonHpie JaHHBIE

B mnepBoi cTpoke BXOJHBIX JAaHHBIX cojaepxkutcs ueinoe uucio n (1 <n<100) —
KOJIMYECCTBO YHUCCIT B MMOCICA0OBATCIIBHOCTH.

Bo BTOpo#t crpoke uepe3 mnpobOen 3anmMcaHbl N LEJIbIX YHCEd — 3JIEMEHTHI
NOC/IE0OBATEIbHOCTH. DTH YUC/IA HE MPEBOCXOAT Mo Mmoayso 100.

BbIX0oaHbIe IaHHBIE

Ecnu B 3amaHHO# MOCIEI0BATEIbHOCTH BTOpasi MOPSAAKOBAs CTAaTUCTHUKA CYHIECTBYET,
BeIBeAMTE €e, nHaue BoiBeauTe NO.

[Ipumepsl
BXO/IHBIE JJAHHBIE
4

12 2 -4

BBIXOHbIC JTAHHBIC
1

BXOJHBIC JAHHBIC
5
1223113

BbIXOJIHbI€ JTAHHBIC
2

3ananme 2. Ha cmone 6 psi0 8bll0JCeHbl N KAMHEl, KANICOBIN U3 KOMOPLIX MONCEM
OblMb KpAcHo20, 3e1eH020 uiu cuneeo yeema. llocuumaiime, Kakoe MUHUMATbHOE
KOJIUYECMBO KAMHEll HYICHO YOpams co cmoJa, 4moowl jqodvie 06a COCCOHUX KAMHS
umenu pasueie ygema. Kavmu 6 psaoy cuumalomest COCeOHUMU, eClu MexHcOy HUMU Hem
Opy2ux KamHeu.

Bxo0/1HbIE JaHHBIE

B neppoit ctpoke 3apano uenoe yneno n (1 <n <50) — konuuecTBo kaMHe# Ha cTore.
B crnenyronieii crpoke 3aaaHa cTpoka s, 0003Havarolas 1BeTa kKaMHen. byiem cuurars,
4TO KaMHHU B Psily TPOHYMEPOBAHBI LIEJIBIMU YKCIaMu OT | 10 n cneBa HanpaBo. Toraa
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1-blii cumBONl S paBeH «R», ecnu i-bIlii kameHb KpacHoro usera, «G» — eciau OH
3€JIEHOTO 1BETA, U «B)» — ecnu OH CHHEro 1BeTa.

BbIX0/IHBIE JAHHBIE

BriBeuTe €IMHCTBEHHOE 1I€J1I0€ YMCIIO — OTBET Ha 3a1a4y.

[Ipumepsl
BXO/IHBIE JAHHBIE
3

RRG

BbIXO/IHbIC JTJAHHbIC
1

BXOJHBIC JAHHBIC
5
RRRRR

BBIXOJIHbIE JJAHHbIE
4

BXO/IHBIE JITAHHBIE
4
BRBG

BBIXOJHbIC JAHHBIC
0

3ananme 3. Bacs cieoum 3a 6ackemoobHblM Mamyem, 3anuchbi6as, Kakast KOManod ¢
KaKkou oucmanyuu coenana o4epeoHoll opocok. Bacs 3naem, 4mo xaxcoviii Opocox
oyenusaemcst oo 6 2, 1bo 6 3 ouxa. bpocok oyenueaemcs 6 2 ouxa, eciu OUCMAaHyusl,
C KOMOpoeo OH 6bINOJHEH, He NPeBOCX00um HeKOmopo2o 3HaveHus 6 d mempos, u 3,
ecnu sma oucmanyusi 6oavute, 4yem d mempos, coe d — HeKomopoe HeompuyamebHoe
yenoe yucio.

Bacs xouem, umobvl pasnocms HAOPAHHBIX KOMAHOAMU OYKO8 (OYKU NEpeoil
KOMAHObL MUHYC OYKU GMOPOU KOMAHObBL) ObLIAd KAK MOJICHO Oonvuie. /[t 5moeo ou
MOJICEM MbLCIeHHO 8blOUpams 3naqenue d. [lomozume emy 006umvCsi Jceraemoo.

BXO/1HbI€ JTaHHbBIE

B nepBoii crpoke 3amaHo uenoe uyucno n (1 <n<2-105) — konuuecTtBo OpockoB
nepBoii koMaHabl. Jlanee cieayioT n uenbix Yyhucesn — AUCTaHImu OpockoB a; (1 <ai<
2-109).

3arem maercs umcao m (1 <m <2-105) — konmuyecTBO OPOCKOB BTOPOH KOMaH/IBI.
Jlanee m uenbix yncen — aucranimu 6pockos b; (1 <b; <2-109).

28



BbIXO/IHbIE JaHHBIE

BeiBeaure nBa uucia B ¢opmate a:b — BO3MOXKHBIA B yCIOBHUSAX 3aJa4d CU€T, MPHU
KOTOPOM pa3HOCTh a-b makcumanbHa. EcCM TakuX CYETOB HECKOJIBKO, BBIBEIUTE
TaKOH, B KOTOPOM YHUCJIO @ — MAKCUMAJIbHO.

[Ipumepsl

BXO/JIHBIC JTAHHbIC
3

1203

2

56

BBIXO/IHBIC JAHHBIC
9:6

BXOJHBIC JAHHBIC

5

6 7 89 10

5
120345

BBIXO/IHbIC JJTAHHBIE
15:10

3ananme 4. Croboyunas nocieoo6amenvbHOCmey HA3LIEACMCA NPAGUILHON, eClu NYmem
BCMABKU 6 Hee CUMBON08 «+» U «I1» MONMCHO noaydumes u3 Hee KOppekmHoe
Mamemamudeckoe evipadicenue. Hanpumep, nocieoosamenvnocmu «(())()», «()» u «(()
(()))» — npasuivhvie, 6 mo epems kak «)(», «(()» u «(()))(» — nem.

Bam 3a0ana cmpoka, cocmosuyasi u3 cumeonoé «(» u «)». Bawa 3aoava wnaitmu eé
HAUOTUHHCTULYIO  NOOCMPOKY,  KOMOopasi — A6I1emcs — NpaGuibHol — CKOOOYHOT
nocieoosamenvHocmsio. Taxoe 6am HA0O HATMU KOIUYECMEO MAKUX NOOCMPOK.

BXO1HbIE TAHHBIE
B nepBoii cTpoke BXxoaHOro aitna 3amMcaHa Hemycras CTpPOKa, cocTosuias |3
CUMBOJIOB «(» 1 «)». E€ nnuna ne npesocxoaut 106.

BrIX0aHbIE€ IAHHBIE

BeiBeute UIMHY HauOOJblIEH MNOACTPOKH, SABJISIFOLUEHCS IPAaBUJIBHOW CKOOOYHOM
MOCJICOBATEILHOCTBIO, M KOJIMYECTBO TAKHUX TMOACTPOK. ECIM MCKOMBIX MOACTPOK HE
cyiiecTByeT, To BbiBeuTe «0 1» B €IMHCTBEHHYIO CTPOKY BBIXOAHBIX JaHHbBIX.

[Tpumepbt
BXOJHBIC JAHHBIC

YCOIMNCOO)
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BBIXO/IHBIC JJTAHHbIE
6 2

BXOJIHbIE JIaHHBIE
))(

BBIXO/IHBIC JJAHHbBIE
cjsl
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METOAUYECKOE OBECIEYEHUE IMPOI'PAMMBbI

B peanmmzanyy mporpaMMbl IPUMEHSIOTCS KEHC TEXHOIOTHH.

Keiic TexHonorum BKMOYAOT B ceds pa3snuyHble METOAbI, NPUEMbI U TEXHUKHU
OOyUCHUS, CBSA3aHHBIE C PEIICHUEM 3ajad MPWKIAIHOTO coAepikaHud. MeToa Kewcos
(case method) B mepeBoae ¢ aHIIMICKOrO O3HAYAET METOJ AHAJIM3Aa KOHKPETHBIX
CUTYyaUMi WIM  METOA  CUTYauWoHHOTOo  anamms3a. OOyuarommecs — JOJDKHED
[IPOAHAIU3UPOBAT CUTYALUIO, NOCTPOUTH MOJECD, MIPEAJIOKUTh PA3NUUHbIE BAPUAHTDL
pelleHus U BblOpaTh onTumanbHoe. Jna penieHus noCTaBIeHHON 3a/a4d B 0011eM BUAE
METOJ KEHCOB TIpecneAyeT UENW; ONpEASIeHHEe THWIIOB JaHHABIX, (opMupoBaHNe
AIrOpuTMa € MCIONb30BaHMEM (DYHKUMHA, HAMUMCAHME TMPOrpaMMbl HA  A3bIKE
IPOTPaMMHUPOBAHUA, OTIIaJKa W TECTHUPOBaHWE mporpamMmbl. LIIKONBHUK JOIKEH
paspadoTaTh U peann30BaTh OOBEKTHYIO MOJENb 3a1aud, NPOAHANM3UPOBAThL 3a4a4y C
TOUKH 3PEHAS BBIOOPA CTPYKTYPH MPEACTABICHNS JaHHBIX, CACTIaTh COOTBETCTBYTOIINE
BbIBO/Ibl. BbiOOp CTPYKTYpbl HpeacTaBieHusi AaHHbIX onpeaenier >(PQexTuBHOCTD
WCTIONTE3YEMBIX aITOPUTMOB, TTOTOMY TIEPBOHAYANIEHON 3a1aueh ABIACTCS TEOPETHKO-
IPAKTUYECKOE U3YUYEHUE CTPYKTYP AAHHbIX.

B o0yuennn B paMkax mporpaMMBbl HCTIOTB3YETCA METOA KOHKPETHBIX CUTYaLWi,
OCHOBAHHbINM HA PEIICHUH KOHKPETHbIX 33]au, MPOCTO CPOPMYJIHMPOBAHHBIX U JIETKO
aganTUPYEMBIX TI0J peajlbHbIC CUTYAUH WM WHBIC yUeOHBIe 3aMaquu. B Hamewm ciydae
3TO ABNSIETCS TPAKTOBKOW KeHc-MeToda A7id MareMaTHKH W TPOrpaMMHPOBAHWS.
Kaxaplid kelic B nepByro ouepeb HANPABJICH HA OBAACHUE KOHKPETHOM, NPAKTUUYECKU
TIOJIE3HON MACEH, OCHOBHOM yIop NpH OOIIEHWH ¢ 00yUalOMMMCS TOJIKEH OeaThesl Ha
AHANM3 NAHHOW KOHKPETHON cuTyallum, a He Ha noadop cnocoda e€ npeoaonaenus, Tak
YTO KOJ Ha A3bIKE TporpaMMupoBanus C++ gBisieTcs JTAITL MPUMEPHBIM U YUSHHUK TIO
uToraMm pasdopa u aHanu3a N0JDKEH YMETh CaMOCTOATENbHO Peanu30BaTh PELIUTH
CHUTYaUMIo Ha A3bIke TporpaMmupoBanuss C++. Tem He MEHEE K TOTOBOMY KOOy TO
BO3MOXXHOCTH IIPUKPEIUIEHbl KOMMEHTAPUHU, YTOObI YUEHUK, BO-NEPBLIX, HE "Tepaca” B
TEXHWIECKOW YacTH sI3bIKa MPOTPaMMHPOBAHNS, a BO-BTOPBIX, MOT OBl TOCMOTPETH KaK
MOCTABAEHHAS KOHKPETHAA 33a/43aya HAa MNOYTU paspelueHus Keilca MOxeT ObiThb
peanu3oBaHa Ha S3bIKE TPOTPaAaMMUPOBAHUS (. QOpasyet yueOneix keiicos, cmp. 41)

O 3apa4yax 0JIMMIIHAAHOIC OPOT PAMMMPOBAHUS

B ormuuwn o7  OOBIUABIX  TPOTPaMM, CO30aBaeMBIX  TIPOTPaMMHCTAMU
MOBCEHEBHO, KJ1ACC OJIMMIOMAJHBIX 33734 AOCTATOYHO Y30K, HO IPAKTHYEH C TOUKM
KPWUTEPHEB BHISBJICHHUS CTTIOCOOHOCTH YUACTHUKOB TTPOTPAMMUPOBATE 33 KOPOTKHH CPOK.
Kak npasuio, ondMnuanHas 3ajava npeacTrasaieTr co0oi HEKOTOPYIO npoliemMy, s
PEUICHAS KOTOPO TpedyeTess NCTob30BaTh cBoM [QQ mouTH Ha mpenaene, ogHAKO, caM
TEKCT MPOrpamMMbl MOMKET ObITh COBCEM HE3HAUMUTENbHbIM U NOMEIIATHCS HA OJHOMU
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CTPaHWIIE.

YcaoBHas kaaccupukanys oJJTHMIAAAHBIX 32124
—  KoHcTpykTuB — 3aaauu, 00bIYHO HE Tpedyrolye Kakux-1udo 3HaHuil B 00nacTu
OJIMMITMAHBIX aNroputMoB. OTBET HA 324a4y CTPOMUTCS MOCNEAOBATENBHO COTJIACHO
BUJEHUIO ABTOPA KOJA.
—  ApudmMernka — mMareMaTHUeCKHEe 3adadu (Teopud uWcen, KOMOWHATOpHKa),
paboTta ¢ ObompmmMHM uuciaMu (anMAHaA apudmernka). Takwe 3amadn, Kak IPaBuUIIo,
TpeOyIOT 3HaHuA (HOPMYJI, YMEHHE WX MPUMEHATb, 4 KOJ mporpamm OObIYHO OblBaeT
HEOOJTBIITNM.
—  T'eomeTpusa — reoMeTpUUYECKUE 337a4u, 3A€Ch MOXKET ObITh ONKUCAHA KAKAS-TINOO
CUTYalUs B3aUMOJEHCTBUA TE HA MIOCKOCTH U B NPOCTPAHCTBE.
—  JlvHamuueckoe MpOorpaMMHWPOBAaHWE — 3adaqdl, HAIPABIICHHBIC HA BHIABIICHWE
PEKYPPEHTHEIX COOTHOIICHWH,
—  CoptupoBka, NOUCK K NOCAEAOBATEILHOCTM — padoTa ¢ JaHHbIMM,
TIPEACTABIIEHHBIMHY B BHJIC MaCCHBA.
—  CTpyKTypbl NAaHHBIX — MOCTPOEHME (MUCIIONb30BAHUE) PA3IUUYHBIX CTPYKTYpP
AaHHbIX A1 3PPeKTUBHOrO PellieHys 3aaau.
—  I'pacher — 3amgaum ¢ rpadamu (CTPpyKTypamMu AaHHBEIX, OCHOBAHHBIX HA BEPIIMHAX
" pedpax).
—  Pexkypcusi — 3a024n Ha NOUCK C PEKYPCUBHBIM MePeOOPOM BAPUAHTOB.

3ajaum MOTYT coUeTaTh B cebe cpa3y HECKOJBKO HampaBJIeHWH M 9acTo OBIBacT
CIIOKHO KOHKPETHYIO 3a7auy OTHECTH K TOMY WM WHOMY pasgeny. Jlobas
ONIMMIIMAIHAA 33/a4ya T[OAPA3yMEBAeT BXOJHbIE MW BBIXOAHbIE JaHHble. T.e. B
hopMyITMpOBKE 3aMaHUsA 00S3aTCIIBHBIM - o0pa3oM omwcaH ¢GopMaT BXOMHBIX W
BbIXO/JIHbIX JAHHbIX, 2 Bama nporpaMma A0/KHA CUMTAThH STU JaHHbe, 00padoTaTts 1
BBIBECTH PE3YJIbTAT B YCTAHOBJIEHHOM (popmare. Yarie BCEro UTCHWES MPOUCXOIUT W3
HexkoToporo daiina (Hanpumep, INPUT. TXT), a BbiBoa B HEKOTOpbI (paiin (Hampumep,
OUTPUT.TXT). T.e. ons pemeHns ONUMIWAAHBIX 3a7ad HYKHO yMeTh padoTaTh ¢
(haiinaMu: 4MTaTh, CO31ABATh U MUCATh B HUX. CTOMUT 3aMETUTb, YTO MHOTME CUCTEMbI,
HanmpuMep hitp://acm.timus.mi, WCMOMB3YIOT KOHCOJBHBIM PEXUM BBOAA-BBIBOAA W

pabota ¢ ¢dalinamu B HUX HE NpuUBETCTBYETC. [[OMUMO YCIOBUA 3anauu, NpaBuil BBOAA
¥ BBIBOJA WH(ROPMAIMN Ha KaXkAyK 3adady HaKIaJbIBAIOTCS OTPAHWUCHUS HAa BPEMS
BBIIIONIHEHUA U UCMOOJb3YEMYIO NPOrPAMMOA ONEPATUBHYIO NAMSATh.

ﬂpaBmla MMPOBCACHHA OJIHMITHAA ITO MTPOTPpAMMHUPDOBAHHIO

CopeBHoBaHua O0ObIuHO anarcs 4,5-5 yacoB. Ha 3T0 BpemMa yYaCTHUKY
MIPEAOCTABIISAETCS] KOMIIBIOTEP W MIPEJIaracTesl PeIiNTh HECKOIbKO 3adad. Habop 3amad
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I BCEX YYACTHUKOB OOWHAKoBBIA., Bo BpeMs Typa 3ampemraeTcsl TOTB30BaThCS
JIMYHBIMH KOMIILIOTEPAMH, KaNbKYJIATOPAMM, SJIEKTPOHHbIMU 3AIIMCHBIMM KHUKKAMM,
CpeACTBAMM CBA3M (TMelkepaMu, TeneoHamMu), a Takke ydeOHON nuTepatypod H
JIMYHbIMU 3anycamu. Pabourmu a3bikamu, kak npasuio, cuntaotes Ilackans u Cu. Ha
paboueM MEeCTe YUaCTHUKA YCTAHABTUBAIOTCS TIOJTHOCTRIO cueTeMEbl BorlandPascal 7.0
BorlandC/C++ 3.1. B nocneanee Bpemsa Bce yallle Ha COPEBHOBAHMSX MCMONb3YETCS
FreePascal. YuacTHrk caMm ompenenseT s3bIlKk ¥ CHCTEMY, B KOTOpO# OyaeT paboTaTs.
Pasuble  3amauM  MOXHO  pelmiaTb € MCIOJb30BAHMEM  Pa3HbIX  SA3bIKOB
IPOrpaMMUPOBAHUS.

B npotiecce padoOTH YUACTHUKH CO3MAIOT MPOTPAMMEl U OTTIPABIISIIOT WX KIOPU
s npoepku. Kiopu npoBOAUT TECTUPOBAHUE PEILICHUS Ha HEKOTOPOM Habope TeCTOB
1 cOO0IMaeT aBTOPY MPOTPAMMET PE3YITBTATHl TECTUPOBAHNA, PeIennie, mporeaiee Bee
TECTbl, MPUHUMAETCA, B MPOTHBHOM CJIyyae nporpamMma BO3BpallaeTcsa Ha JopadoTKy.
[MobGekpaeT ydacTHWK, PEINWBIINYN HaAWOONBIICE KOJTWUECTBO 33/4ad ¢ HAUMCHBITUMH
3aTpaTaMu BpPeMEHW. [71aBHOE, Ha UTO HY)KHO OOpATUTh BHMMAHWUE IMOTEHLMAIbHBIX
VIaCTHUKOB COPEBHOBAHWH, 3TO TOT (DAaKT, UTO dYAIIE BCETO TPOBEPKA PEIICHUI
IPOBOAMTCS B AaBTOMATHUECKOM pexume. JKIopd aBTOMATMUECKM KOMIIMIUPYET
IporpaMMy M aBTOMATHUYECKW 3allyCKaeT €€ Ha TECTOBHIX mpumepax. [lostomy s
YUACTHMKA YPE3BbIUAMHO BAXKHO BBINOJHUTb BCE TPEeOOBAHHUA, IPEIbABIAEMbIE K
PEIICHWIO, T. K. KaK OBl HM OBIT XOpomr ¥ >(PQGEKTHBCH aNTOPUTM PEIICHUS 3a1auw,
MPOCTEHIIIAas CHATAKCHIECKAs OMWOKA, TTOYUEHHAS TIPH KOMITHJIALIAY, UCTTOPTUT BCE.

OTnpaBidTh KOPU CNEAYET UCXOAHbIA TEKCT Ha JIIOOOM M3 JOMYCTUMBIX A3bIKOB
nporpaMMupoBaAns. [Ipudem mporpamMma AomKkHA OBITH peain3oBaHa B BUAEC OJAHOTO
tdhaiina v He TpeOOBaTh MOAKIIOUEHMA Kakux-1ubo moaynei. HYacTto ucnonb3oBaHue
naxce (pa3ssr “usescrt” MOKET TPUBECTH K OTITHOKE,

Bce BxonHble JaHHbIe BBOAATCA U3 (paiiya, yKa3aHHOrO B YCIOBHMM 3aaa4u (4acTo
ato datin “INPUT.TXT™), pe3ynbraT 3amnchBAcTCs B BHEIXOAHOW (haitr (Hampumep,
“OUTPUT.TXT™). BxoaHble ¥ BbIXOAHbIE (Pailsibl PA3MELIAIOTCA B TEKYIIEM KATalore
DOS. Tunuunas ommOka HOBMYKA — TOTIHITKA yKazaTeb NMyTH K (aitmam, HampuMep,
Hanucath ainput.txt’. IlockonbkKy y KIOpM B AMCKOBOJE AUCK OTCYTCTBYET, TO
MIPOTPaMMa BEIAACT coOOmIeHe 00 OTMMOKE W 3aBepInaeT padoTy.

HeoGxoaumo crporo cobmonars (opmarbl BXOJHBIX M BbIXOJHBIX JAHHBIX,
VKa3aHHbIX B YCAOBMM 3aJauu. HUKAKMX JUMINIHWX CHUMBOJIOB B BHIXOJAHOM (paiiie ObiTh
HE JOJKHO.

IIporpammbl HE AOJKHBI BbIBOAWTH 4UTO-N1MO0 HA 3KpaH WM OXKUJaTh BBOAA
TAHHBIX ¢ KIaBHaTypbl. OUeHb TacTO KOMaHAA TIOJIYUaeT OT JKIOPH COOOIICHHUE O TOM,
YTO MPU NPOBEACHUU TECTUPOBAHUS IIPEBIIIEH JUMUT BPEMEHM HA BBIIIOJIHEHUE TECTA.
M OwiBaeT, uTO «3aBUCAHNE» TIPOTPAMMBI IPOUCXOMNUT Onaroaaps omnepatopy “readln”,
3a0bITOMY B KOHLIE TEKCTA.



Bce HeoOXOAUMBIE AWPEKTHBHI KOMTIWJIAUWHN CISOYET pPa3MEaTh BHYTPH
HCXO/HbBIX TEKCTOB.

[lpn pewrennn 3amauvW  HENb3sA MCTIONIB30BATH UTEHWE W 3allWCh  BEKTOPOB
OpepbIBAHMMN, 3alUMINEHHBIA pexum, paboTy ¢ Apyrumu ¢aiinamu, Kpome SBHO
VKa3aHHBIX B YCToBWH. Hapymenne nanHOTO TpeOOBAHWS paccMaTPHUBAETCS Kak
MOMbITKA OOMAHYTh XIOPU U MPUBOAUT K AUCKBATM(DUKALMY YUACTHUKA.

U nocnennee. Tak kak BCE PEUICHWS KIOPW OKOHYATENBHBIE W 00XKAIOBAHUIO HE
MOJJIEXKAT, TO PEKOMEHAYETCA cOON0AATL IPABUIA BEXIMBOCTU IIpu JIIOOOM O01IEHUIA
C XKIOpu.

[lpaBuna KOHKPETHOW  OIWMIIMAABI  MOTYT HECKONBKO  OTJUYATBCS  OT
IPUBEAEHHbIX BblIlIE€, HO 10 HA4ana COPeBHOBAHUIN Bac 00A3ATENbHO NO3ZHAKOMAT C
ACHCTBYIOIIMMHW TIPABITAMHA W UCTIOIIB3YEMBIM TTPOTPAMMHBIM OOCCTIETHCHUEM,

CucreMa MOTHBHPOBAHHSA 00YYAKIINXCHA K AKTHBHOH eATE/ILHOCTH
—  PelTuHroBas cUCTEMA OLICHKH JOCTHXKECHUH.
—  Herpamguuponnsie (hopMbl TIPOBEACHWS 3aHATHI (OJIMMIIHAABI, TYPHUPBI, OOW U
T.IL.).
—  BosmoxnHocTw noaroToBku noctymiiennus 8 BY 3, cnaun EI'3, mpodoprueHTaimm.
—  (Cuctema nooumpeHud (rpaMmoThl, AUIUIOMbL, Y4YaCTUE B CIETE, TYPHUpPaX,
TIOTIOJTHEHWE TIOPTGOITHO W Ip. ).
— B Teuenne roma oOyvaromirecs TBOPUESCKOTO OOBEIMHSHNS TTPUHHMAIOT YUacTHE
B COPEBHOBAHUAX PA3HOTO YPOBHS.

34



OBPA3IIbI YYUEBHBIX KENCOB

Keiic-3apaua 1. Hveemca waxmamuas oocka pazmepom NXM. Croneko na mei
YEPHBIX KICMOK?

Pa36op u pemieHue: Mbl J0JIKHBI BCIIOMHMTb, 4TO KjaeTka Al TpaauumoHHO 4épHas.
Torpa ecnu BCero KIETOK HEYETHOE YMCIO, TO u€pHbIXx Oymer Ha | Oonbuie
(ITpeacraBum, 4TO MBI PEILIMIN MMOKPACHTH AOCKY CAMOCTOSTEIbHO U KPACUTh PELLUIIH
«3MelKkoiy. JI[Be coceaHME KIETKM Ha IIAXMATHOW JOCKE PAa3HOLBETHBI, T. €. Mbl

KpacuM 4épHas-Oenas-uépHas-..., HauMHas ¢ 4EPHOM KieTku). B cBoro ouepenp s
4ETHOTO YMCIIa KJIETOK JBYX IIBETOB OYyJIET MOPOBHY.
Jlocka 3amaércst aByMs napaMerpaMM — JUIMHOM M wMpuHO#. [l ux

CUMTHIBAHUSA M XPAHEHHUs MOHAJOOMTCS CO34aTh JBE MEPEMEHHBIE LEIOYUCICHHOTO
tuna. KonnyecTBo KieTok cuuraerces rno gopmysie (JUIMHA X [IUPUHA).

[lepBbiii cnoco0 peleHus — 3aMEeTUTh, YTO MO CYTH KOJI-BO UEPHBIX KIIETOK
ABJIAETCS TMOJIOBMHOM OT OOLIEro yucia ¢ OKpPyrjieHHeM BBepX. Toraa OTBET MOIKHO
MOCYUTATh OJHOM JIHILb (POPMYITON.

Koa pemenns hopMyioi:

#include <iostream>

using namespace std;

int main() {
int length,_width; // co3danu nepemeHHsle 0na OAUHbI U WUPUHbI
cin >> length >> width; // yswaau 3HayeHus Anurbl u wWupuHsl, coxpaHunu 6 nepemeHHbie
cout << (length * width + 1) / 2; // BviBenu omBem Ha 3adavy

return 9;

Pa3bop u_peweHue BTOpbIM cnocoboM: Bo BTOpoM crnocoOe Mbl BCIIOMHHUM, 4YTO
NpOU3BEICHUE ABYX 4ucen (a olliee YMClo KIETOK SBJSETCS MPOM3BEACHUEM JABYX
YKCeJl, KaK Mbl YK€ BBISICHWIIA B MIEPBOM PEILICHUH) SBIAETCS HEYETHBIM TOIIA U TOJIBKO
TOr/a, korjaa o0a uMciia caMu SIBJISIIOTCS HEUETHBIMMU.

C nomouplo TakoW NpoBepkH O0OMX YMCENl Ha HEYETHOCTh M peajm3yem

BETBJICHUEC HaA CJIy4au.

Kon PEIICHHWA YCIIOBHBIM ONIEPATOPOM

#include <iostream>
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using namespace std;

int main() {
int length, width; // co30anu nepemeHHsie 0AA OAUHBI U WUPUHYI
cin >> length >> width; // y3Hanu 3Ha4YeHus OAUHLI U WUPUHbI, COXpaHunu B8 nepemeHHsle
if (length % 2 != © && width % 2 != @) { // ecau knemok He4yémHoe 4ucnao

// BcnomHum, 4mo && — smo o00HoBpemeHHas BepHocmb 0B8yx ycnoBul

cout << length * width / 2 + 1; // Ha 00HY 4€pHyw Knemky 6onsuie
} else { // uHave

cout << length * width / 2; // knemok 08yx uBemoB nopoBHy
} // omBem BviBedemcs B HyxHol (nod KoHkpemHslli cay4ali) Bemke ycnoBHoz2o onepamopa
return 0;

Keiic-3apaua 2. Jlanwi maccer 4 eupex. Hyocno paccmasums ux 6 nopsoxe
go3pacmanusl (Heyowvieansi) macc.

Pa36op u pemenue: Jlns pemieHus BOCHob3yeMces mojie3Hoi (yHkuuei. swap(a, b)
MEHSET MeCTaMM 3HA4YeHHs B nepeMeHHbIX a u b. [Tocnie e€ npuMeHeHus B nepeMeHHON
a OyJzer XpaHWUThCSA TO 3HAYEHHE, KOTOPOE paHbllle XPaHWIOCh B mepemeHHod b. U
Hao00OPOT.

Bcecnomuum Takke, Kak 0OBSBISAIOTCA MPOCTEHIINE MACCUBBI — (PUKCUPOBAHHOTO
pasmepa.

CoptupoBare OyaeM cleayromuM crnocodboM: mnomapHo OyaemM CpaBHMBATh
THPbKH, TENEPb €Ci BUAUM npobiemy, To Oyaem e€ paspeniath (NMEpPecTaBlisATh Mapy
TMPEK B MPABUIILHOM TMOPSJIKE).

[IpoGnema m1s Hac — ciydaid, KOrja rUpbKa C MEHBIIMM HOMEPOM HMEET
OO0JIBILIYIO MACCy, YeM rUpbKa ¢ 0OJIbIIMM HOMEPOM.

Koa pewienus:
#include <iostream>
#include <algorithm> // HoBas 0Ons Hac 6ubauomeka algorithm

// 8 Heli onucaHel nonesHsle PyHkyuu, 6 mom vucne u swap()

using namespace std;

int main() {
int num[4]; // co30aém maccuB ¢ 4 s4elikamu. Pa3mep maccuBa ykaszsiBaemcs YNC/IOM
cin >> num[@] >> num[1] >> num[2] >> num[3];

// coxpaHunu 3HayeHus 4 4vucesn B8 aveliku maccuba

// obpamume BHUMaGHue, Hecmompsa HA mo, 4Ymo pasmep = 4, fa4Yelku Hymepyiomca c 0!!

// 3Hayum, nocnedHAA umeem Homep pabHei uvucny (pasmep - 1). 30ece nocnedHAA umeem Homep 3!!

36



// BHympu if ‘08 6ydem nucamb me ycnoBus, komopble 2oBopsam o npobneme,
// Komopyw mbsl u 6ydem paspewams C NOMOUWLK SWAp — nepemeHsl mecmamu

if (num[©] > num[1]) { // ecnu 3HayeHue HyneBol Aveliku 6onbwe, 4em nepBoli

swap(num[@], num[1]); // MeHAeM ux 3Ha4veHus mecmamu
}
if (num[@] > num[2]) {
swap(num[@], num[2]);
}
if (num[@] > num[3]) {
swap(num[@], num[3]);
}

// 3a nepBeoile 3 if'a mel cpaBruau HyneByw AvelKky co Bcemu Opyaumu, 3Ha4yum, nocne 3mux 3 1if'o6

// B HyneBou s4elike 6ydem nexame HaumeHbwee 4ucno. boavue HyneByw A4elUKYy He mpo2aem

if (num[1] > num[2]) {
swap(num[1], num[2]);

}

if (num[1] > num[3]) {
swap(num[1], num[3]);

}

// 3a smu 2 if'a mel nonoxunu Bmopoe no pazmepy (B6mopoe HaumeHbwee) 4vucao 8 num[1]

// MepByw (Homep 1) s4yeliky 6osbuie moxe He mpozaem

if (num[2] > num[3]) {
swap(num[2], num[3]);

} // menepb 8 num[2] npednocnedHee no 3Ha4yeHuw, a 6 num[3] Haubosnvwee

cout << num[@] << << num[1] << << num[2] << " ' << num[3];

return 0;

Keiic-3ampaua 3. /[ano yucno N. 3amenm oano N yucen. [locuumaiime ux cymmy.

Pa30op u pemenue: Jlns pemieHus TaHHOW 3a/Jaud 3aayMaMTECh, KAKUM 00pa3oM BB
CyMMHUpYyeTe y ce0s B rOJIOBE UKC/Ia, YMTask UX CIIEBA HAIMpPaBo.

DTO OJIMH U3 MPOCTEHILMUX AJITOPUTMOB — OJHOMPOXOAHBIA anroputm. T.e. mis
pelIeHUsT NaHHOM 3a/Jauu Ham He notpelyercs 3anoMuHaTh 3TM N uucen Haaouro.
JlocTarouHO B3rJIsIHYTh HA KQXKA0€ M3 HUX OJHAXK/Ibl U 100aBUTh B «OOLLYIO KOMHIIKY».

Ko pewenus:

#include <iostream>
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using namespace std;

int main() {
Intin: // co30anu nepemeHHy
cin >> n; // coxpaHunu 8 Heé kKoauvecmBo 4ucen
int sum = 6; // co3danu nepemeHHyw, 20e bydem XpaHumbCA CymMma vucen
// noka mel He 3Haem HU OOHO U3 n Yucen, 3Ha4yeHue y smol nepemeHHolU = @
for (int i = 9; 1 < n; ++i) { // co30aém uyukn Ha n wazoB, m.K. y HAc n 4ucen

// OaHHbili yukn 6ydem umems n wazoB, m.k. vucen om © o n, He Bkaw4as n, poBHo n wmyK

int cur; // nepemeHHas, 20e b6ydem XpaHumeCA mekyuwee u3 n 4ucen
cin >> cur; // Y3HGém 3Ha4yeHue o4vyepedHo20 4ucna
sum += cur; // sum = sum + cur (K cymme npubaBnsemcs OaHHOe YUC/0)

s
cout << sum; // B8 ka4ecmBe omBema nuwem cymmy nocne Bcex n waz2o8

return 9;

Keiic-3apaua 4. /[ano yucno N. 3amem oano N wyucen. Hatioume naubonvuiee us Hux.

Pa36op u pemenne: Enié oMH 0AHOMPOXOAHBIN aJITOPUTM.
Hauném ¢ Toro sxe: 3aaymaiitech, kak Obl Bbl, YMTas 4KCla CJIEBAa HAMpaso,
MBITATUCh Obl MOMHUTD, KAKOE W3 HUX HA IaHHBIH MOMEHT SIBJITIOCh HanOobMM. BoT

TaK MOCTENEeHHO M OyJeM HaxXOUTh JIOKAJIbHBIH MAKCHMYM CPEJIU NMEPBBIX CKOJIBKHX-TO
Yucel BBOJA (CHaYasa HaubOoJIbIlee CPeM OTHOTO YHCIIa, MOTOM — HauOOoJIbIIee CPeIu
MepBBIX JBYX, 3aTeéM — NEPBBIX TPEX uKcen W Tak jaanee). Korja mMbl mocMOTpUM Ha
Ka)KJ10€ U3 HUX, Mbl HalAEM MakcumyMm cpeau nepsbix N uncen BBOAa, T. €. MOMPOCTY
MaKCHMMYM CPE€/IH BCEX.

Ko pelieHust:

#include <iostream>

using namespace std;

int main() {

int n; // kKonu4ecmBo 4ucen
cin >> n;
int maximum = 0; // nepemeHHasa, 20e 6ydem XpaHUmMbCA MAKCUMYM

// moxHo B3amb B kayecmBe HA4anbHO20 3HAYeHUA @, M.K. 4Yucna HamypanbHsie

// u nosmomy nwboe u3 Hux npeBviuaem O
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for (int i = 0; i < n; ++i) { // uukn Ha n wazo08
// Nocne x wazoB yukna y Hac 8 nepemeHHolU maximum 6ydem XpaHumbcs Haubonsluiee cpedu
// nepBbix x 4ucen. CoomBemcmBeHHo, nocne Bcex n wa2o8 6ydem usbBecmeH obuyul Makcumym
int cur; // meKkywee 4ucno

GIn 2> cur;

if (cur > maximum) { // ecau mekywee npeBbicuno Makcumym, mo OHO

maximum = cur; // menepo HOBbli (HG MomMeHm mekywe2o waza) MaKcumym

}

cout << maximum; // BbiBodum Haubosnvuwee us n vucen

return 9;

Keiic-3amaua S. Baw oano uucno. Hyscno nanucams 6ceco e2o oeaumenu Ha 3KpaH 6
NOpAOKE 603PACMAHUA.

Pa36op u pemienne: Te U3 Bac, KTO XOPOLIO M3y4all MaTeMATHKY, JOJKHBI 3HATh, YTO
BCE JCIUTENIM YMCJia MOXKHO pa30MTh HA Mapbl, KOTOPbIE B MPOM3BEACHUM AT CaMO
uyucno. Hanpumep, ans uucna 12:

12=1x12; 12=2 % 6, 12=3 x4,

Jlna yKcna, sSBISIOLIErocs KBaJpaTOM HEKOTOPOIo HATypaJbHOro 4Hcia X, T. €.
IS YMCIA X2, MOJKHO YCJIOBHO CUMTATh, YTO UMCIIO X (@ 9TO KOPEHb MCXOHOTO YMCIIa U
O/IHOBPEMEHHO €ro JIeJIMTEelb), BCTYNaeT B napy ¢ camuMm coboit. Hanpumep, as uucna
36:
36=1x36;36=2x18;36=3x12; 36=4x9; 36=6x6

HecnioxHO 3aMeTHTh, YTO MEHbIIWI M3 1M0J00HOI napel JAenuTeNeii HEeKOTOPOro
uhcia y Beeraa He Oombine 'y , @ €ro HamapHUK — He MEHbLIE, W nepebuparh
JEITATETH AOCTATOUYHO 0 KOPHS U3 YKCIIa, 100aBIIss ASTUTEH MapaMHi.

Y nopoGHOro anropuTMa ecth I Hac MUHYC. 4Kclia J00aBlIAOTCS MapaMu W
MOJYy4aeTCs He OTCOPTUPOBAHHBIN (HE PACCTABICHHBIN MO BO3PACTaHMIO) MOPAIOK. To
eCTh JENUTENIM NpUAETcs A00aBJIsATHh B MAacCHB, KOTOPbIM 3areM Hy»XHO Oyjaer
OTCOPTHPOBATH.

[Toaromy 3xmeck mMbl HanuiieMm MeHee 3(eKTHBHBIN, HO Oosiee MPOCTON M He
TpeOyIOLIMA COXPAaHEHHUS ICJTUTEIICH B MACCUB, aJITOPUTM.

Kona pemenus:

#include <iostream>
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using namespace std;

int main() {

int number; // nepemeHHaGs 0nA UCXOOHO20 4Yucna

cin >> number;
for (int d = 1; d <= number; ++d) {
// B kayecmBe cuyémyuka uyukna b6yodem ucnonb3oBamb nomeHUUAnbHbLIX KaHoudamoB
// Ha ponb denumens 4vucna number. HamypanbHsie Oeaumenu ecmb CMbICA UCKAMb
// moneko cpedu 4vucen om 1 do number'a.
if (number % d == 0) { // ecau d aBnsemcsa Odenumenem number'a
cout << d << ' °; // BblBoOum e2o0 HA 3KpaH

} // (Oenumenu okaxymcs BbiBedeHbi Yepe3 npoben)

}

return 9;

Keiic-3apaua 6. /[ano namypanvnoe wyucio N. Hanuwume nepeoe vucio Pubonayyu,
bonvutee oannoco N.

Pa3bop u pemenne: Yucna Gubonauum — Takas OECKOHEUHAs MOCAEI0BATEIbHOCTD,
rae KakJl0€ YMCJIO PaBHO CyMME ABYX MPEIbIAYLIMX B MOC/e0BaTeIbHOCTH. [lepBbie
JIBA YKCJIa MOCIEA0BATEIbHOCTH HEBO3MOYKHO OMPEACIIUTh JAaHHOW 3aBUCHMOCTBIO, TaK
yro OynaeM cuMrTarh, 4to OHM paBHbl 0 m 1 coorBercTBeHHO. Torza JaHHYIO
MOCJIeIOBATEILHOCTh MOJKHO ONPEACTIUTH (POPMYJIAMH:

Fo=0; Fi=1; Fo=Fn1+Foz, rmen>2

Bocnonszyemcsi atumu  popmynamu u OyJeM CUUTATh OUEPEIAHOE YHCIIO
®uboHayyM yepe3 JBa MPEAblAYLIMX 0 TeX MOp, MOKa OHO HE NMPEBBICUT 3aJaHHOE
yncio N.

3ametbTe, «00 mex nop, noka». T.e. y HAC UMEETCs YCIOBHE JUISl MPOAOJIKEHUS
NOBTOPEeHMH (maroB nukiaa). Jns Takux CUTyauuid Mbl OOBIYHO HCMOJIB3YEM LMK
while. A ogHuM marom nukna 3zech Oyaer moAcuyéT ouepeAaHoro yucia OudoHayuu
yepes3 Ba MPEIbl Ay X,

Kona pemenus:

#include <iostream>

using namespace std;

int main() {
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int n; // nepemeHHaa 018 UCXOOHO20 Yucna

cin >> n;

int previous = @, current = 1;
// nepemeHHble 0ns npeodbidywe20 u mexkyue2o 4ucen QUbOHa44u

while (current <= n) {

int next = previous + current; // BpemeHHas nepemeHHas 014 HoBozo 4ucna Oub.

previous = current; // menepb mekywee cmaHoBumcs npeobiOyuum

current = next; // a HoBoe — mekyuum

}

cout << current; // BelBodum mo 3Ha4eHue, Komopoe 6bl10 NOCYUMAHO HAa nocaedHem waze
// uukna. locne uukna 6 current 6ydem nexame nepBoe 4ucno OuboHa4y4u, He ydoBnemBopsioyee
// ycnoBuw npu while, m. e. nepBoe 4ucno QuboHa44u, ydoBaemBopsiuyee obpamHomy ycnobuio,
// m. e. nepBoe, cmpozo 6onewee, 4em n. Ymo u mpeboBanoce no ycnoBuw 3ada4u.

return 9;

Keiic-3apaua 7. Knacc Cawu na ypokax mamemamuxu 6 Nocieonee epems usyqai
npusnarxu oeaumocmu. Cam Cawa, Kk cooxcanenuio, 6cé smo epemst npoboaen. Tenepo,
ROJYHUB HA PYKU OOMAULHee 3a0anue, OH 0aice He 3HAem KAaK NOHMb, OeaUmcst Ju mo
wiu unoe qucio na 3. 3amo eco opye Cepéica obewan nomods ¢ omeemamu, eciu
Cawa nanuutem emy cymmsl yugp ecex uucen uz oomawineco zaoanus. Cauid no
npupooe o4yeHv JIeHUG, MAxK Ymo NONPOCUIl 6AC HANUCAMb 0I5 He20 NPOSPAMMY,
komopast no yuciy N — kon-8y yucen u3 0oOMautHeeo 3a0anust — U CAUCKY dMUX Hucel,
noozomosum mexcm oisi cooowenus Cepéice.

Pa36op u pewenne: Ham HykHO 15 kKakaoro u3 N ducesn nocuuTarh ero cymmy uudp.
Jlnsa pazOuenus uncna Ha uudpsl, Mbl Oy1€M MOJTb30BATHCSA ABYMS «HACIMH-TPIOKAMIY.

[lepBbiii: MONYyYNUTh NOCHEAHIO UMDY [AECATUYHOrO YMCIA. 3AECh HYKHO
BCTIOMHHUTB, B UY€M CMBIC]T KaXKJIOTO pa3psaa AeCATHYHOro uucna. KoHKpeTHO, pa3ps

equnnl — konuuectBo eaunnn (10°) B Hamem umncie, paspsaa A€CATKOB — KOJITHUYECTBO
necatkos (10"), paspsn coren — konuuectBo coted (10%) m T. 4., ¥ ecnm BCIO 3Ty
uH(OPMALIMIO CIIOKUTL Mexkay coOoi (paspaal x 10° + paspanl0 x 10" + paspsaal00 x
10% + ...), TO ¥ noayyaeTcs B TOYHOCTH Halle uucio. [loayuaerces, eciiv B3sTh OCTaTOK
oT aeneHus Hamero uyuciaa Ha 10, uadopmauus U3 OCTaIbHBIX Pa3psAa0B UCUYE3HET, T. K.
MPY CYMMHUPOBAHHH MOPA3PSAAHO KX/l M3 HUX BXOIUII ¢ KOA(DUIIMEHTOM, KPATHBIM
10 (10 B crenenu ctporo Gombiie 0).

Orcrona BbiTeKaer M BTOpas uaea-TproK. YToObl MOJHOCTHIO M30aBUTHCS
(oTpe3arb / cTepeTh / 0TCeub) OT nmocaeaHen mudpbl, HY’)KHO TPOCTO MOAETUTH YUCIIO HA
10 HenourciaeHHO U Mbl MOJIYYHM TO )K€ CaMO€ YUCII0, HO 0e3 mocneaHel cBoei udpbl
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(T. K. OHA €JIMHCTBEHHAs BXO/JMJIa B CyMMHUpPOBaHHE ¢ KOX(PQPHLMEHTOM HE KPAaTHBIM
10). KomOunupyst 3Tu aBa TprOKa MEKIy cO0O0M, MbI MOXKEM Y3HaTh JIIOOYIO0 HU(pY
HalIero Yucia.

Kak ompenenutb, 4To BCe LM(PBI 3aKOHYMIUCH M OOJbIIE CYMMHUPOBATh HE
Hy»kHO? Koraa umdpsl 3akonuarcs, yucno craHet pasHo 0. Ecnm ymcno u3HauvanbHO
obu10 0, TO cymMMa nmdp 1aHHOro yucia cpasy pasHa 0 1 CyMMHUpPOBATh TOKE HE HYIKHO.

Koz pemenus:

#include <iostream>

using namespace std;

int main() {
int n; // nepemeHHas 0na KonuvecmBa 4yucen 6 domawHem 3a0aHUU

cin >> n;

for (int 1 = 0; i < n; ++i) {
// co30aém yukn Ha n waz2oB: no waz2y Ha Kaxdoe 4ucno 6Boda; OaHH.II UUKA
// 6ydem umeme n wa@2o8, m.K. 4ucesn om @ 0o n, He BKaw4yas n, poBHO n wmyK.

int sum = @, number; // nepemerHsile Ona cymmel yupp u ONA CHUMLIBAGHUA CaMo20 4vucna

cin >> number; // y3Haém 3Ha4yeHue o4vyepedHo20 4ucna
while (number != 9) { // noka yugpsl He 3aKOHYUAUCH
sum += (number % 10); // npubaBnsem mekyuyo nocaedHwn Uuppy K cymme

number /= 10; // nocne npubabneHus y6upaem OaHHYK NOCAEOHION Yuppy U3 4Yucaa

cout << sum << "\n'; // nocne nodcuéma nuwem cymmy yupp u nepeBodum cmpoKy
}
return 0;

Keiic-3apaua 8. B meuenue sansaps Cawa kaxcowiii Oens e30ul na asmoodyce om ooma
U OOMOU, 3aNUCKHIGAsl 6 MEKCMOBbIll OOKYMeHm Homepa Ouiemos (6 asmobycax
Cawunozo 2opooa ucnoiv3ylomes: owiemst ¢ Homepamu u3z 6 O0ecsamuynvlx yugpp).
Aneape zaxonquics, u emy cmaio uHmepecHo, CKoibko paz 3a mecsy Caue 00cmaics
cuacmaugwiii ounem. Ilomoeume emy noayyums omeem na OanHslil 60NPOC.

Pa36op u peuenue (pazduenne Ha undpst): Bo-nepBeix, Mbl NOMHUM, 4TO B sHBape 31
neHb, a Cama Kaxaelil 1eHb €311 Ha aBTo0yce ABa pasa, T. €. OUJIETOB B CIIUCKE BCErO
62 wrykn. Bo-BTOpBIX, Tak Kak /Ui ONPEAENCHHUS «CYaCThs» HYKHO CYMMHPOBATh
mudpsl B pa3HBIX MOJOBHHAX IIECTH3HAYHOTO OWIIeTa, Mbl I KaXAoro Ouiera
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CHayaJla «OTpeXeM» M MPOCYMMHUPYEM IMOCIeaHHEe TPH UU(pPBI, a 3aTeM TO K€ camoe
CIeNaeM W Il OCTaBIIMXCS «B JKUBBIX» TpEX umdp. [locne 3Toro ocranercs TOIbKO
CpPaBHUTH MOCYMUTAHHBIE CYyMMBbI B JIBYX TOJOBMHAX TEKYIUEro OWjera M MEeperTH K
00paboTKe creayromero.

Pemenne 3agaum Toraa npejacrapiser u3 cels UMK Ha 62 mara, Kaxablid u3
KOTOpPbIX — 3T0 00paboTka omaHoro Ownera. OOpaboTka oaHOro OMIeTa COCTOUT M3
TaKMX JTaroB:

1) Tpu pa3za nosropsiem HaOOp onepaiuii: MOJYYUTh TEKYILLYIO MOCIEIHIOK
mudpy Ounera, n00aBUTH TMONYYCHHYIO HUGPY B «OOHIyIO KOMWUIKY» JIsi CYMMBbI
MpaBoii MOJIOBUHBI Ousiera, n30aBUTh OUJIET OT TEKYLUEH ero nocieaHei uudpsi;

2) Tpu pasza noBtopseM HA0Op Onepauuii: MOJYUYUTh TEKYIIYI MOCIETHION
tmdpy Ounera, 100aBUTH MOMYUYEHHYIO LM(PY B «OOLIYIO KOMUIKY» JUIA CYMMBI JIEBO#M
MOJIOBUHBI OMieTa, n30aBUTh OMIIET OT TEKYILEH ero nocieanen uudpsi;

3) CpaBHMBaeM MOCYMTAaHHBIE CYMMBbI B JIEBOW M MpaBoi nonoBuHe Ousiera. Eciu
OHH PaBHbI, TO 100ABIIIEM K OTBETY €IUHUILY.

Ko pemenus Nel:

#include <iostream>

using namespace std;

int main() {
int nLucky = 9; // nepemenHas dna omBema Ha 3ada4y - kon-8a cyacmaubBbix 6unemod
or (int k = 0; k < 62; ++k) {

b

int ticket; // nepemeHHas 0nA cyumeilBaHus mekywezo 6unema

cin >> ticket;

int right = 9;
// nepemeHHas, 20e 6ydem xpaHumeCa cymma yugpp npaBoli nonoBuHsl 6unema
for (int i = 9; i < 3; ++i) {
right += ticket % 10; // 0OobaBasem meKkywyiw nocnedHww uudpy
// k cymme npaBoli nonoBuHsl
ticket /= 10;

// nuwaem 6unem nocnedHel yugppsl, m.K. OHa yxe obpabomaHa Hamu

int left = 0;
// nepemeHHas, 20e bydem xpaHumbcA cymma yugp neBoli nonoBuHsl bunema
for (int i = 9; i < 3; ++i) {

left += ticket % 10; // O0obaBnsem mekyuyw nocneoHiww yuppy

// K cymme neBol nonoBuHsl
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ticket /= 16;

// nuwaem 6unem nocnedHell yugpsl, m.K. oHa yxe obpabomaHa Hamu

if (left == right) { // ecsau cymmsi nonoBuH paBel,

nLucky++; // mo mel Bcmpemunu ewé oduH cyacmaubBbiti bunem

}

cout << nLucky;

return 0;

Pa36op U _pelieHne (CMMBOJIbBHOE): 3Ty 3a1a4y Mbl YK€ PCLIUIIA OAHHUM crnocodom (B

pa3nene «Pa3buenue Ha undpoi»). Ceiiuac gaBaidTe PeIuM U BTOPBIM.

Bo-nepBbiX, Mbl MOMHUM, 4TO B siHBape 31 aeHb, a Caia Kax/aplid IeHb €3/11J1 Ha
aBTOoOyCe ABa pasza, T. €. OuneToB B cnucke Bcero 62 mryku. Bo-BTOpBIX, Tak Kak /i
ONMPEJICICHUs]  «CYACThs» HYIKHO CYMMHpOBaTh LHM(Pb B PasHbIX MOJOBUHAX
IECTU3HAYHOTrO OMJieTa, JaBaiTe cpa3y CUMTHIBATh MOLM(EPHO, MOCUMBOJIBHO, a s
3TOro OyJeM MOJIb30BaThCs MEPEMEHHONW CUMBOJIBHOIO TUMna JaHHbIX char. B stom un
OyaeT 0COOEHHOCTh HALIErO BTOPOTO Crocoda peiieHusl.

BcrnoMHUM, 4TO XOTh U B NEPEMEHHBIX JAHHOTO TUMNA JAHHBIX XPAHUTCS TO, YTO
BU3YaJIbHO SIBJISIETCS KAKUM-TO CHMMBOJIOM, XPAHHUTCA OH B C TMOMOIIBIO CBOEro Koja
(KaKoro-To esoro 4Y1ceiia, NOCTaBJICHHOrO IAHHOMY CUMBOJIY B COOTBETCTBHE).

Tak kak koa cumBoNa-uM(pPbl HE COBMAAAET C YUCIOBBIM 3HAYCHHEM JAHHOM
mudpsl (Hanpumep, '0' =48, 'l' =49 u T.4.), 1A NONyYEHUS NPABUILHON CyMMBbI ITUDP
OyzeM OT KoJa KaxJA0ro CYMTAaHHOTO CUMBOJIA (KOTOPBIH BU3yallbHO sABsETCS LU(pPOH,
a CYMTAH HAMH B MEPEMEHHYIO Tuma char) nepexoauts Kk apuMETHIECKOMY 3HAYEHHUIO
JaHHOM LU@PBI C MOMONIBIO BbIYMTAHKUS KoAa cumBoJia '0'.

Uto0bl 3TO MOHATH, BCIIOMHUM, YTO ¢ TaO/IMIE CUMMBOJIOB BCE LU(PBI XPaHATCS
MocJieI0BaTENIbHO, T. €. Koa cumBosia '1' Ha 1 Gonbiue, yem kox cumsosia '0', koa 2" Ha 2
oonpiie koga '0' u T. A.). Y ¢ TOuku 3peHus MaTeMaTuKy Moay4aeTcs, uTo:

(‘d'-'0")=d, rae d — 310 kakas-To aecsTuuHas uudpa.

Kon peuenns No2:

#include <iostream>
#include <stdio.h>

using namespace std;

int main() {
int nLucky = @;
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for (int k = 9; k < 62; ++k) {
int first = ©; // nepemenHas, 20e 6ydem xpaHumeca cymma nepBol nonoBuHsl 6unema
for (int i = 0; i < 3; ++i) { // Cosdaem uyukn Ha (OnuHa_bunema + 2) wazob

// (no wazy Ha Kaxoyw uugpy nonoBuHel bunema). Y Hac OauHa pabHa wecmu.

// Yucen om @ 6o 3 (He Bkaw4y. 3) poBHO 3 wWmyKu.
char symb = getchar(); // cuyumeiBaem ovepedHyw uuppy B8 buneme
first += (symb - '6'); // BbrMumaem u3z koda cumBona koo ‘@', makum

// obpasom nepexodum K 3Ha4eHul Yuppsl u dobabngem e2o K cymme 1-U nonoBuHsl

}
int second = ©; // nepemerHas, 20e 6ydem xpaHumecsa cymma Bmopol nonoBursl 6unema
for (int i = ©; i < 3; ++i) { // aHanoz2u4yHas OnuHA Yukna
char symb = getchar(); // c4umbiBaem o4epedHyw uyugpy 6 buneme
second += (symb - '@'); // Berumaem u3 koda cumBona Kod '@, makum
// o6pasom nepexodum K 3HaqeHuto Yudpsel u dobabBnaem e2o K cymme 2-U noaoBuHbl
}

getchar(); // nponyckaem cumBon nepeBoda (okoH4aHus) cmpoku (ENTER,
// komopeili nocmaBneH nocne 66oda Homepa ovepedHozo busema)
if (first == second) { // ecau cymmsl nonoBuH pabBHei,

nLucky++; // mo mbi Bcmpemunu ewé oduH cyacmaubBbili busnem

}

cout << nLucky; // BviBodum omBem — Kon-Bo cyacmauBuix GunemoB

return 0;

Keiic-3apaua 9. C knasuamypul 3a0aémcs cumeon. Hyscno onpeoeaums e2o « BHeutnuil
68U »

Pa3bop u pewenue: Jlig peumieHus MoHaAoOMTCA 3HATh JAPYrOd THUM JAaHHBIX —
CUMBOJIbHBINA, TN AaHHBIX char. OgHoBpemenHo Oyaer pazoOpaHa oaHa w3 (pyHKIM
JUIl CYMTHIBAHUS CUMBOJIA.

CHUMBOJTBI B KOMITBIOTEPE KOAUPYIOTCA, T. €. XPAHATCS C MOMOIIBIO KOAOB. Takum
0o0pa3oM pOoXKJATCs Tak Ha3biBaeMble «Tabauubl cumBosioBy. [Ipu 3tom wumdpsl
XpaHATCA B Takoi Tabnuie nociaeaoBareabHo ot 0 70 9 (1. €. koA cneayrome nudpsbl
Ha | Oonble, yeM KO/ MpeaecTBYIOLICH). AHAJIOTMYHO W OYKBBI 3aKOJAMPOBAHBI
MOCJIeIOBATE/IbHO COOTBETCTBEHHO jJaTHHCKOMY ajidaButy oTr A 10 Z (T.€. Kon
creayroiei B andasure Oyksbl Ha 1 Oosbiie, YeM KO NMpeaecTBYIOMEi) | OT a 10 Z
(TO e camoe, TOJIbKO /17151 CTPOUYHBIX OYKB JIATHHCKOTO andaBuTa).

Ko pemienus:

#include <iostream>
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#include <stdio.h> // BHUMAHME! Mel nodkniovunu HoByw 6Gubnuomeky — stdio.h (oHa xe cstdio)

// OHa mpebyemcsa Onsa getchar — ¢yHKUUU, KOMOpYKw Mbl UCNONb3Yem Huxe

using namespace std;

int main() {
char symb = getchar();

// getchar c4umeiBaem u Bo3Bpawaem cnedywuuli nocae Kypcopa cumBon Bo BBode

if (‘A" <= symb & symb <= 'Z') { // ecsnu aexum 8 npomexymke om 3aznabHoli A 8o Z,
cout << "BykBa"; // mo 6ykBa

} else if ('a’' <= symb && symb <= 'z') { // uHaye, ecau om cmpo4Holi a 0o z,
cout << "BykBa"; // mo moxe 6ykBa

} else if ('0' <= symb & symb <= '9') { // uHaye, ecau om @ do 9,

cout << "Yugpa"; // mo uugpa
} else {

cout << "3Hak"; // Bcé ocmancHoe ycnoBHo bydem cyumame 3HAKAMU
}
return 9;

Keiic-3apaua 10. B oony cmpory sanucanel cumeovt. Hatimu konuvecmso yugp cpeou
HUX.

Pa3bop u pemienue: ['naBHas npobiema, KoTopas AOKHA BaM OpocaTbes B TIiiasa,
COCTOMT B TOM, 4YTO HaM HE YKa3aHO, CKOJbKO CHMBOJIOB OyJ€T BBEICHO.
CoOTBETCTBEHHO, HaM HYJ)KHO HAyuyWTbCS CUMTBHIBATh CHMBOJIbHBIE JIaHHBIE BHE
3aBUCUMOCTH OT HMX KOJIHYECTBA IIPpH YCJIOBHHU, 4YTO Mbl 3HACM, 4YTO OHHU BCEC
PacrosiokKeHbl POBHO B OJHOM CTPOKE.

3mech Mbl JOJDKHBI BCMOMHHMTH, uTO Hama ¢yHkuus getchar() cuuTeiBaer
abcomoTHO 000 CMMBOJI. A Cpeld CHMBOJIOB CYIIECTBYIOT M Ciy)KeOHbIe (Takue,
KOTOPbIE Bbl BO3MOYKHO U He BUAWTE). HanmpuMmep, OMHUMH U3 TaKUX SABJISIOTCS CUMBOJI
nepesoja (KOHLIA) CTPOKH M CUMBOJI KoHIA ¢aina. Mx mMbl u OyaeM WCnosib30BaTh B
KaueCTBE MHAMKATOPA OKOHYAHWS BBOJAA, T. €. BCTPETUB KAKOW-TO U3 HUX Mbl MOUMEM,
4TO CTPOKA BBOJIa 3aKOHYEHA.

3amaua onATh JK€ OJHONMPOXOJHAsA, TAaK Kak J0CTAaTOYHO POBHO OAWH pa3
MOCMOTPETh HA CUMBOJI, YTOOBI MOHATH, SBJISAETCS OH UU(PON MW HET, U 3aIOMHUTH
naHHbld (pakT. Kak TOJBKO NMpO TEKYIIMH CHMMBOJI BCE MOHATHO, Mbl MPHCTYMaeM K
oOpaboTtke crnenyromiero. M Tak moka cTpoka He 3aKOHYHTCH.

Ko pemenus:

#include <iostream>

#include <stdio.h>
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using namespace std;

int main() {
char symb = getchar(); // nepemeHHas muna OaHHbIX char
// getchar c4yumeiBaem u Bo3Bpauaem cnedywuuilli nocne Kypcopa cumBon Bo B66ode

// cetiyac mel cqyumanu nepBuiii cumBon B66edeHHOU cmpoku

int digits = 9@; // konu4ecmBo uyugpp Bo B60ode usHa4yanbHo paBHo O
while (symb != '\n' && symb != EOF) {
// noka mbl He Bcmpemunu KoHey CMpOKU unu KoHey mekcma
// '\n' — cayxebHoili cumBon koHya cmpoku (nepeBod cmpoku)
// EOF — cayxebHoili cumBon KoHua ¢aiina (mexkcma)

if ('90' <= symb && symb <= '9') { // ecau cumBon sBnsemcs uyuppoii

digits++; // yBenu4uBaem cyémyuxk vucna yugpp Ha 1
}
symb = getchar(); // ko2da c mekywum cumBonom cpabomaHo, 4umaem caedywuyul
}
cout << digits; // BbiBodum omBem Ha 3ada4y
return 0;

Keiic-3apaua 11. B nepsoit cmpoke 6xoonwvix oannwvix oano yucio N. Bo eémopoi
eeeoeno N yenvix yucenr. Bvieeoume ux na skpan 6 oOpammom nopsioxe (cuadana
nocneownee, 3amem npeonocieonee u m. 0.)

Pa36op u pemenne: [lns pemenus 3agaun HaMm TpeOyeTcs 3HaAHUE COCOOOB XpaHEHUS
COBOKYITHOCTEH JaHHBIX (Harnpumep, maccuB). MaccuB — COBOKYIHOCTH (Habop)

OAHOTUITHBIX JIJAHHBIX, MTPUBEAEHHBIX B OJIHY CUCTEMY (Uallle BCEro 3JIEMEHThI B MAMSTH
XPaHATCS HEMOCPEACTBEHHO JAPYr 3a JAPYroM M JOCTYIl K HUM OCYILIECTBIISIETCA C
MOMOINILI0 MHACKCOB (HOMEPOB)). B kauectBe mabnoHa i peanu3aldd MacCUBa Mbl
BOCMOJIb3yeMCsl KOHTEHHEPOM vector.

[Touemy Ham mnoTpedylOTCSI MacCUBbI? 3aMeTHM, 4YTO Mbl MOKEM HAuaTh
BBIBOJAMTH 3JIEMEHTBI TOJIBKO K MOMEHTY, KOTra MOCIeAHUN U3 HUX OyaeT cuuTaH (T. K.
HUMECHHO C HErO HAYUHACTCS BBIBO/ IlaHHbIX). HO 3aT€EM Ham HOHaII06HTCH BBIBOAUTH HaA
9KPaH ¥ BCE OCTAJIbHbBIE JIEMEHTHI, T. €. X 3HAYeHUA (U MOPAJ0K) JOJIKHBI OBITh TIE-TO
coxpaHeHbl. [lockonbKy BCE 37I€MEHThI OJAHOTHIHBIE (LIEJIbIE YWCIA), MACCHUB JUIA
peanu3aumuKi XpaHEeHUs U oOpallleHusl K JIeMEHTaM MOAXOAMT Xopoino. Maccus Oyaer
umerb pasmep N. MaccuBbl B CH++ HyMepyroTCs C HOJIA, T. €. CaMblii HayaJbHbIH
snemeHT umeet Homep 0. [lomyuaercs, uro nocneauuit snemeHT OyAeT UMETh HOMEp
(N-1) — npoBepbTe 3TOT (hakT, €Clik CX0/Ay HE MOHUMAETE, OYEMY.
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Ko pemenns:
#include <iostream>
#include <vector> // nodknw4yunu bubnuomexky 0na ucnons3oBaHus KoHmeliHepa vector

using namespace std;

int main() {
int N; // kKonuyecmBo 4ucen
cin >> N;
vector<int> mas(N); // peanusyem maccuB (Bexkmop) uenvix 4Yucen pasmepom N fs4eek
for (int i = 0; i < N; ++1) {
[/ mbl 6ydem cyumbiBamb Hawu 4Yucna B8 snemeHmsl maccubBa
// nepBeiii 3nemeHm 6ydem umems Homep @, nocnedHuli — (N-1)
cin >> mas[i];
// Ha i-m waze yukna cyumeiBaem o4vepedHol 4ucno B i-yw a4eluky maccuBa

}
for (int i =N - 1; i >= 0; --i) {
// m. K. 4ucna Ham HyxHo BeilBecmu 8 obpamHom nopsdke,

// Ha4vuHaem pabomy c (N-1)-20 (nocnedHezo) 3nemeHma, a 3akaH4uBaem HyneBoim.

cout << mas[i] << " ";

}

return 9;

Keiic-3amaua 12. [wumnasus copooa JOucka pewuia npogecmu eeyep 6cmpeyu
BLINYCKHUKOG. J[lIs1 5M020 Ha catme cumMHasuu Oblia Omkpelmd 1eKmpoHHas 3anuch,
20e om OyOywux Y4acmuukoe ecmpequ mpeboeanocs MmMoibko YKA3admb 200 C60€20
eeinycka. 'umnasusi coopana oammele u RPOCUM MeEnepv 6Ac ONpeoeiums, CKOJIbKO
HYJICHO BblOCIUMb AYOUmopuil, 4moovl Kaxicoou napaiienu OoCmaiacs OmoelbHdasl
ayoumopusi.

Pa36op u peuienue: [1o cyTy HaM AOCTATOYHO OMPEAETUTh, CKOJIBKO Pa3IMYHbIX T'OI0B
BBITYCKa HaMm ObLIO BBEAGHO — CKOJIbKO PA3HOBHMIHOCTEH roja BbiMycka Oyjer,
CTOJIbKO PAa3JIMUHBIX BCTPEY M MPOM30MAET. YCIOBHO OyJeM CUYMTaTh, YTO TOIOB
BbiMycka Oonee panuux, uem 1900 ne Oyner.

WUneeili nawero pemenus OyaeT co3JaHME AacCOLMATMBHOIO MaccuBa TMOJ
Ha3BaHueMm needs . B kadectBe MHAEKca Takoro maccupa OyaeM HMCMOIb30BaTh T'OJ
BbIITYCKA, @ B KQUECTBE 3HAYECHUM STUEHMKU — BCTPEYAJICA JIM TAKOW I'0Jl CPpeau 3asiBOK
WM HEeT. B 1ensx 5KOHOMUM MaMmsATH MOJ JaHHbIH MaccuB Oyaem cuurtark, yto 1900
rogy cootBeTcTByeT sueiika Homep 0, 1901 — sueiika nomep 1, ..., 2019 rony —
sueiika Homep 119. T. e. u3 roga aocratouno Beiyectb 1900, yToOBI MONYYUTH HOMEP
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COOTBETCTBYIOLIEH SIYEHKH.

[TycTs W3HauanbHO B MacCHUBE TS BCEX rOI0B BbiMycka xpaHutcs false (710kp) —
MoKa3aTesib, YTO MOKa YTO Ha JIaHHbINA roj He ObL10 3as1BoK. Kak TONbKO Mbl y3HAIIU, 4TO
3asiBKa HA roJl BbiMycka Y uMeeTtcs, mMbl sueiike noa Homepom (Y — 1900) 3apaaum
3Ha4YeHHUeE true (nmpasja).

Torma mocne o0OpaboTKM BceX 3asBOK OCTAHETCS TOJBKO JIMIL TOCYUTATh
KOJIMYECTBO true'iHbIX AYeeK.

Koz pemenns:
#include <iostream>
#include <vector> // nodkawvunu 6ubnuomexky 0aA ucnonv3zoBaHus KoHmeliHepa vector

using namespace std;

int main() {
int k; // Konu4yecmBo 3aAB60k
cin >> k;

vector<char> needs(120, false);// c nomousio KoHmeliHepa Bekmop peanusyem acc. maccub

for (int i = 0; i < k; ++i) { // uukn, Ona obpabomku 3as6ok
int year; // nepemeHHasa, Kyda mbl cqyumaem 200 u3 o4epeldHoli 3aABku
cin >> year;
needs[year - 1900] = true;

}
int halls = 9; // nepemeHHas 0nA koau4vecmBa HYyxHsiX ayoumopuli
for (int i = 0; i < 120; ++i) {
if (needs[i]) { // ecau 3aa6ku Ha OaHHbIl 200 Bbinycka nocmynunu,
halls++; // Bbidensem nod OaHHYw napannens ayoumopuro
}
}

cout << halls;

return 9;
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KAJEHJAPHbII YUEBHDbII FTPA®UK

Hassanue nporpammel: «OCHOBBI IpOrpaMmMupoBanusa Ha C++»
DOHO nenarora;

Yueouniii roa: 2022/2023

[IpoxoKUTETHHOCTE PeaM3auy porpaMmMer; 9 MecAnes

Koauuecrso yacos: 72 yaca

['pynma Ne

Pacniucanue 3aH9THIL

[Mpazaauunbie gau: 4 Hoa0ps; 31 nexabps; 1,2, 3,4, 5,6, 7, 8 ausaps;

23 deppana; 8 mapra; 1, 9, mas

[IpomeskyTouHas aTrecTanusd; AcKadph

M ToroBbIii KOHTPOJIB: Mal

. Yacoe|Yacoe|Hroro
Hara Tema / TemaTHuecKHiH 010K
TEOP. |PAKT|4acoB
I 3HaKOMCTBO ¢ NPOrpaMMHPOBAHHEM 4 4 8
O0mwsicnenune CyTH 00BeTNHEHNS «QrumnranHoe
nporpammuposanue».  [lonarue  onuMnuanHOM — 3anavyu 1o | | 2
MpoTpPaMMUpOBaHNO. JIHarHOCTHKA YMEHNH 00yJarommxcs
[NonsiTHe  TIPOTPAMMUpPOBAHUS,  s3bIKA  [POTPaMMHPOBAHMS. I
ITapagnrMe! mporpaMMHpPOBaHNSA
Crpyxrypa nporpammer Ha Al C++. Pazbop npumepos nporpaMmel i
Ha SI1 C++. MunuManbHas iporpaMMa
[lepemenHas ¥ KOHCTaHTHAs TIepeMeHHast. [ pynmel omepaTopoB B i
AN C++
[NonsiTre xommusitin, KoMmmngaTop w cpena nporpaMMHpPOBAHUS.
3nakoMcTBO co cpenoii mporpammuposanus CodeBlocks. Beoa u 1
BBIBOJI, HATIHCAHWE TIEPBOI NPOrPaAMMEBI
3nakoMcTBO ¢ ydeduoit cpemoi B Google Sheets. 3HaxomcTBO ©
yueDHbIMU  [POBEPSIOMMMHY  CUCTEMAMU. PelleHue 3aaay  Ha 2
npoctyro apudpmeruxy ua A1 C++
II ¥Ycaopubii onepaTop 4 6 10
Ocmblicnenne OCTaTKOB u LIeIOYUCIEHHOTO NeneHus. . .
Hcnonb3opaHne naHHbIX ONEPallMi B PELICHUH 3a1a4.
BetBnenne.  Ympaenswouras — koHCTpykuus — «if».  Pemenue I I
apupmeruyecKux 3a1a4, APOOAMIMXCS HA CIyYaH
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Pasdop 3apay, Ana  pelLIeHUS  KOTOPbIX  HEOOM3aTENbHO
HCIIONb30CBAHNE BETBJICHMWSL. Pewienne HO}J,OGHle 3agayqy C
TpeﬁOBaHHeM OTKa3aTbCsL OT MCIONL30BaHUA BeTBneHuda. llonsartue
STL, paccmorpenye yHKIMUA «miny ¥ «max»

Cpasuenue uncen. @ynkuus «swapy». Mnen eé ucmonb3oBanus ¢
serBnenunem. Maccus us SII Cu kak cnocod ¢cosgaHua HECKOIbKUX
ONHOPOJAHBIX  NEPEMEHHbIX. PelieHue 3anad ¢ [OMOILIbIO
pasodpaHHbIX HAEH

Pemenne Oonee CIOKHBIX 3a1a9 ¢ TPUMEHEHHEM BETBIIEHNS 2

I HHKabI 3 9 12
Cuctemsr cuncnenns. Ilepesox uncna w3 oxuolt CC B mapyryro. 1
Paz0nenne uncna Ha ups!
Huxn. Vnopasmawowas koHCTpykuusa «whiley. Pasduenus aucna .
MPON3BOJILHON IITMHBL HA UHQPE
Pemenue 3anau pasduennem 4ucia Ha uudpsi, a TAKKE MHbIX 38434 5
C NIPUMEHEHHEM KOHCTPYKLUM «whiley
[Ionsitue onnonpoxoaHoit 3aaayn. PaccmoTrpenue npumMepos 3aaad
HA LMKObl. Ynpaemawow@s kKoHeTpykuua «fory. Ynopasnsrouas | |
KOHCTpyKUust «do-whiley»
Pewenne opHOOpOXOaHBIX 3aJay LMKJIOM C W3BECTHBIM 3apaHee 5
YUCIIOM [1AaroB
Oneparopel «continue» u «break». Omneparop «return»y. Haea wux .
OPUMEHEHUS] COBMECTHO C YCNOBHbIM ONEPAaTOPOM BHYTPU LIMKIA
0O6xon MHOTOMEPHOTO HabOpa JTaHHBIX MYTEM BIIOKEHHOCTH LIMKJIOB 1
Pemenne pazHooOpasHBIX 3amad  Ha [WKIB, BO3MOXHO, ¢ )
UCTIONB30BAHNEM BETBJIEHHUS

IV | Odopmaenne koaa 1 1 2
QopMyIMPOBKA PEKOMEHAALMi MO OPOPMIIEHNIO TPOTPaMMHOTO 1
kona. OcmpicieHne HeoOXOMMOCTU UM CEI0BAHUS
TecTtupoBanue MoNy4E€HHBIX HABBIKOB (0€3 KOMIBIOTEPA) |

A\ «A HY:KEH JIM 31eCh MACCHB?» 10 26 36

Haxoxnenuss (NOKanbHOro) MaKCMMyMa WM MUHUMYyMA KAk
ONHOMNPOXONHAA 3a8a4d




Haxosknenust KpaiiHEro 3Ha4Y€HUs U3MEHANOLUECHCA BEJIMYUHBIL
KOHCTpYKTUBHOE MCMONB30BAHUE [IOKAABHOIO MAKCUMyMa KU
MHUHHMY M2

[Iopsinok xpanenua aaHHbix B 2BM. IIpocTeie TUNbl AaHHBIX, MX
KITaccu(puKaLys, npeaHasHaueHne U OrpaHudeHNs Ha 3HaueHHe

CUMBOJILHBIN THIT JAHHBIX. TEKCTOBbIE H CHMBOJILHBIE JIUTEpAIIbI

@ynkuun  getchar, putchar mocWMBONBHOTC BBOJA W BHIBOMA.
Petenne 0THONPOXOIHBIX 34134 MOCHMBOIBHEIM CUHTHIBAHNEM

Permmenyie WHBIX 32139 HA CUMBOJIBI

Uncna ¢ muasaroweit  Toukoit.  OcobennocTn  paboTel ¢
BEMECTBCHHbIMH THIIAMM. Pewienue 3anga4 ¢ BCEMECTBCHHBIMH
AaHHBIMH

Hauanbhble cBegeHus o ¢ydkumsax. Hanucanue codcTBeHHOIM
OOANPOrpaMMbL C LETbHO €€ NalbHEHUIEro Bbl30BA KAK CPENCTBO
[IOBbILIEHUS OCMBICACHHOCTH U YUTAEMOCTH KOOa

CoBokynHOCTU JAHHbIX. PaccmoTpenue HEODXOAMMOCTH
HCINONB30BAHUA COBOKYHOCTEH Ha npumepax 3agad. Maccus us A11
Cu

Ctpoka Kax COBOKYNHOCTb CUMBOJIOB. bonee rnydokoe usyueHue
CUMBOJBHBIX AaHHbIX. Opranusanusa CTPOKU ¢ MOMOLIBE) MACCUBA

Bubnnoreka w mabmoH «string»

Pewenne 3an0au ¢ NpUMeHEHHEM CpencTB OHOMMOTekN <string=>

Bubnuorexa u mabnoH «vectory»

Maes accoumatnBHOre MaccuBa. HMaes wcnoneszoBanust OykB
andasBuTa B POJTH MHISKCOB MaccHBa

Permennie CTPOKOBBIX 3anay ¢ OVKBaMH an)aBUTa B POJIM HHOEKCOB
aCCOLMATUBHOIO MACCHBA

Pemenue uHbix 3a0a4 ¢ NPUMEHEHUEM aCCOLNATUBHOIC MacCHBa

Pemenue 3a0a4 ¢ TUIOBbLIM UCNONB30BAHUEM MACCHBA

CosgaHue MHOrOMEpHOrO MaccuBa. Padora ¢ MHOrOMEPHbIM
HaOOPOM NAaHHBIX

OnpoloBaHne pa3UYHBIX TEXHOJNOTHI padoOTBl ¢ LradJoHaMH
«vector» u «string»

54




3anauu Ha pa3dop CTPOK HA COCTABMAIOLIUE

VI

Ioaseaenue uToroe

Pemenne pas3HooOpa3HBIX 3a7ad Ha JMOObIe H3YYEHHBIE TEMBI,
ITonroToBka K HTOrOBOMY KOHTPOJTEO

W TOTOBBIIT KOHTPOITB TIOJNTY UEHHBIX HABLIKOB
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