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O06bem nporpammsbl: 144 yaca neaaror J0NoJHUTEIbHOTO
oOpa3zoBaHus
MY J10 JAKOLl «EaunacTBO»
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2023



MNOACHUTEJ/IBHASA 3ATITUCKA

JlormouwTenibHas  oOmcoOpa3oBaTeibHas  00IIepa3BUBalOas  TpoOTpaMMa
«BBeaenue B OnuMMIMAAHOE — MPOrPAMMUPOBAHUE»  UMEET  MEXNHUYECKVIO
HANPAGACHHOCHb.

[Iporpamma paspaGoTaHa B COOTBETCTBMM CO CIEAYIOLIMMU HOPMATHUBHbIMU
TOKYMEHTAMHU:

— Oenaepanbhblil 3akoH «O06 oOpazosanuu B Poccuiickoit Geaepauuu» ot 29 nexadpa
2012 ropa Ne 273-03;

— Crpaterus pazpuths BocraTanns B P® ma mepwoa mo 2025 roma, yTeepikacHa
Pacnopa:xkenuem IIpasutensctea PO ot 29 mas 20135 r. Ne 996-p;

— locynapcteennas mporpamma  Pd  «Passutne oOpazoBanus», YTBEpKISHA
IToctanosnenuem IIpasurensctea PO ot 26 nexabdps 2017 rona Ne 1642;

— MenepanbHBIN TTPOCKT «YCIexX KaKAOTO pedeHKa», YTBEPKIACHHBIN TTPE3UINYMOM
Coseta npu Ilpesmaente PO no crpareruueckoMy pasBUTHIO M HALMOHAAbHBIM
npoekTaM (TipoTokon ot 24 nexadbps 2018 roga Ne 16);

— Ilpukas Munucrepctsa mpocseuieHus PO or 9 wnoadpa 2018 r. N 196 «O6
ytBepaaeAnn  [lopsaka  oOpraHw3amii W OCYINECTBICHWS  00pa3oBaTeTLHOM
AEATENbHOCTH MO AOMOJHUTENbHBIM 0011e00PA30BATENbHBIM NPOrPAMMAMY;

— [llpukaz MwuancTepcTBa npocBeteHuss PO or 3 centsadps 2019 r. Ne 467 «O6
yTBEpKACHUA LleneBoit MOOenwn pa3BUTHS PETHOHATBLHBIX CHUCTEM JOTIONIHHTEITEHOTO
o0pa3zoBaHua fneTei»;

— Meroaudeckne  PEeKOMEHJAIMM  TO0  TIPOCKTHPOBAHWIO  HOTIOTHUTEIBHBIX
o0llepa3sBUMBAOIIMX OporpaMM (BKAKOUAA Pa3sHOYpPOBHEBbIe nporpammsbi). IIucbmo
MmwunnctepeTBa obpazosanns 1 Hayku Poccnw ot 18 HoaOps 2015 roga Ne09-3242;

— Pacnopsxenune Ilpasutensctea PO or 31.03.2022 N 678-p «O6 yTBEpKACHUMN
Konuenmun pa3puTHs AOTOHUTEIILHOTO 00pa3osanus aereit 1o 2030 roxay.

AKTYaJILHOCTH TPOTPAMMBI

B TeueHue oueHb AOATOre BPEMEHHOTO NPOMEKYTKA COACPKAHUE AMCUUILIUHbBL
«MadopmaTtkay HE MOKET YCTOATBCA. 3a JOCTATOUHO HEOONBIIOE OTBEAEHHOE
yuebHOe BpeMs IIKOJbHA wuHGPOpMATMKA pelaeT pasauuHble 00pa30BaTebHbIC
3anauun, yuedHo-MaTtepuanbHas 0a3a JAHHON AUCUUIINMHBL MEHAETCA NAXe B TEUYEHUE
rofa. 3To MPUBEIIO K TOMY, 9TO ATl TPOBEACHWS ONMMITHAN 110 JaHHOMY TIPEAMETY OBIIT
BbIACJIEH JIOCTATOUYHO Y3KUH pasjien MHPOPMATUKK, CBA3AHHLIN C AIrOpUTMU3ALMEH U
nmporpaMMupoBanueM. (@MakTUYeckW, HauWHAd CO0 [OKONBHEIX W 3aKaHYWBas
BCEPOCCUNUCKUMU OIMUMOMAJAMU, BCE NPEANAracMble 3aJaHUsA CBA3aHbI C pa3paboTkoil
aJITOPUTMOB IJIA PELICHUS 3aJa4, MPUMESHEHNUEM W pealu3alieil 3TUX alrOpuTMOB Ha
OBM Ha 0AHOM H3 A3bIKOB NOpOrpaMMuUpoBaHus. lIpy 3TOM peako npoucxXoauT



aKIICHTUPOBAHNE Ha CO3JaHWE MOJCHH, ¢ TIOMOIIBIO KOTOPOH PEmIacTcsl Ta WIW WHas
3apaya. Crneayer uUMeTh B BUAY, UTO TEOPUS AICOPUTMOB, TEOPUSA UX CAOKHOCTH U
>pPEKTUBHOCTH, METOABI WX peanu3anni Ha DBM JocTaToOwHO XOPOIIO OTHCAHBI B
HayuyHO 1 yueOHOl nuTepaTtype, pa3duparoTcs Ha pa3IMuHbIX MHTEPHET-pecypcax, HO
COBEPIICHHO HE OTPAKEHBI B KYpCe IIKOIBHON nAGopMaTuku. To €cTh AT TOTO, 9TOOH
HIKOJIbHUK MMENT BO3MOXHOCTb PE3YJbTATUBHO YUYACTBOBATh B OJMMMMAAAX IIO
wH(OPMATHKE, HEOOXOTUMBT JOTIOTHUTENBHBIE 3aIaHusl, OPUCHTHPOBAHHEIE HA TCPMUH
AIrOPUTMA.

H3-3a Takoro o0oco0iIeHHOro mojaokeHusa onumnuan no uHdpopMartuke (a Ha
AeNie, MOXKHO CKa3aTh, TIO TPOTPAMMHUPOBAHWIO) KYPC MaTEMaTHKM OKa3bIBAeT HA HUX
HUUYYTh HE MEHbIIIEE BAMAHKUE, YeM COOCTBEHHO Kypc uHdopmatuku. J{na GonbiivHcTsa
peaTaraeMbeIX Ha TIOAOOHBIX OJIMMITHANAxX 3agad OCHOBHYIO CJIOJKHOCTB HECET HE
peanuszaums peuieHus Ha OBM, a npeapaputenbHas paspaboTka airopurMa peueHus
«Aa Oymare» — CO3HaHWE WM TIOWCK TOAXOAAUIeH KOMOWHAIWH W3 ONWMITHAIHBIX
uaeit. Otcropa HaOmoAaeTcs KpailHAd 3aBUCUMOCTh YCIOEXOB 1IKOJBHUKOB OT UX
3HaHWH B 00MaCTH MaTeMaTHKH, OCOOECHHO €€ OTMMITHAIHON TTOANCIUILTUHE. MOXKHO
KOHCTATUPOBAThb, YTO OJMMIHMAIHOE MPOrPAMMUPOBAHUE ABIACTCA POACTBEHHBIM
ONTUMITHAHON MaTeMaTHKE Pa3fesioM ¢ MCKIIOUEHHON HEOoOXOAMMOCTBIO JT0Ka3bIBAThH
CIIPABEANMBOCThL PEIICHHU, HO ¢ 00A3aTenbHON nX peanusauueih Ha IBM. Csenenua o
CHUCTEMAX CUMCIICHWS, MaTEMaTHIECKON JIOTHKE, BBIYUCIMTENILHON T€OMETPUN, TEOPUA
yuces, KOMOWHATOPWKE, AUCKPETHOM MaTeMaTHWKe, TEOpWH TpadoB, AMHAMHUTECKOM
IPOrpaMMUPOBAHUM PACCMATPUBAIOTCA B OJUMIIMAIHOM NPOrpaMMUPOBAHUM B PABHOM
CTETICHW C OJIMMITHAaTHON MaTeMaTHKOM,

Bceneacteue paccMOTpPeHHBIX Bbllle OOCTOATENLCTB (Y30CTh AMCLMIUIMHBI, €&
VHUKAJIEHOE TIONIOXKEHWE Ha CTBIKE MaTeMaTWku W WH(OPMATWKK, MHUHWMAEHOE
BHUMAHMUE ANrOPUTMU3ALMU B IIKOJBLHOM Kypce), 2 TAK:KE OTPOMHOrO YMCIA UCH,
BBIXOMAMINX 3a TMPEACITbl MIKOJBHBIX KypCOB MaTeMaTHKM W WH(OPMAaTHKW, Majoro
UUCIia CNELMAJIMCTOB JOCTAaTOUHOW KBanudukaiumd (B OCHOBHOM IPenojaBaTeib
OOJKEH B TIPOLULIOM WJIM HACTOSIIEM OBITH  OJIMMITHATHWKOM-TIPOTPAMMHUCTOM ),
BBICOKOrQ IIOPOra BXOXK/JACHWA B JUCLMIUIMAHY W CUJBHOW HEOOXOAUMOCTU B
caMOOOyUCHNH OJTWMITHAHOE TIPOTPAMMHUPOBAHNE PEKOMEHAYETCA W3yUaTh WMEHHO B
paMKax LEHTPOB JOMOJHUTENBHOrO 00pPA30BaHUA € NOCIEAYIOLIUMM BbIXOAOM HA
camoofyueHue. B ¢Bow ouepenp B 0011€00pa30BATENbHbIX  YUPEKISHUAX
MPOTPAaMMHUPOBAANE KaK  YUCOHBIH  TIPEOMET  TO-TIPSKHEMY  TIPOXOAWUT  3Tar
CTAHOBJICHMS, €1LE BEIYTCA NUCKYCCUM MO MTOBOAY €ro COACPHKAHMU.

BaxxueHmmM  TTPHOPUTETOM  JIOTIOJTHUTENBHOTO  O00Pa30BAHWAS B YCIIOBHUSAX
CTAHOBAEHUS 100ANBHOrO MHPOPMALIMOHHOTO 00IIeCTBA CTAHOBUTCS (POPMUPOBAHUE Y
00yJAOIINXCA TIPEICTABIICHUH O BO3MOKHOCTSX TPOTPAMMUPOBAHUS TS Pa3BUTHS
JIOTMYECKOro MbIIUIEHUA, COOCOOHOCTEN K opManu3auuu, 31EMEHTOB CUCTEMHOTO



MEBIIIICHAST W BOCTIUTAHWS YyBCTBA OTBETCTBEHHOCTH 3a PE3yNIBTATHl CBOECTO TpyAa,
VCTAHOBKM HA HEJOMYCTUMOCTb JACHCTBUI, HAPYLIAKOIIMX I[PABOBbIE, 3TUUYECKUE
HOPMBEI; Pa3BUTHS TBOPUECKUX CMOCOOHOCTEH W CaMOCTOATENIEHOCTH TIPH PEIICHWH
PasIMYHBIX BOIIPOCOB.

B mepeyo ouepens cieAyeT paccMaTpHBATh MMPOTPAMMUPOBAHHE KaK CPEIACTBO
pPa3BUTHS MbIIUIEHUA NIKOJbHUKOB. 3HAHME A3bIKA NPOrPaMMUPOBAHUA, KAK M
BJIaICHUE JTIOOBIM JIPYTHM HHCTPYMEHTOM, CaMo TI0 ¢€0€ HWUETO He JaéT, Kya BaKHEE
YMEHME UM IMO0Nb30BATHCA. TONbKO MNPU CAMOCTOATENLHOM PEUIEHHMW 337a4 MOXKHO
rOBOPUTH O PA3sBUTHUU Y OOYYaAKOLIMXCA COOCOOHOCTH TMPUHATUA PELIEHUA U
OTBETCTBECHHOCTH 3a TOCJHCACTBUA., HaumHas ¢ omnpeacnéHHOTO MOMEHTA, YCTIEXH
IIKOJIbHUKA OMNPEJENIAIOTCA MMEHHO KOJMYECTBOM UJACA M NPUEMOB, KOTOPBHIMU
oOyvaommiics yeren oBiageTs. g IOCTWIKEHWS MaKCHMAlIbHOTO pe3ylibTara
OONbIIYKD 4YACTh 3HAHWIA OO0y4yarolEeMyCa NpPeJCTOMT OCBOMTb CAMOCTOSATENbLHO,
uHauBHAyaTbHO. Ocoboe BHUMAHHWE B Kypce VYACITACTCA OOYUCHWIO IITKOJTBHUKOB
MOMMMO TEOPETUYECKOro 0a3uca W OCHOBHBIM YMEHWSAM U HABbIKAM, KOTOpPBIE
OTPEOYIOTCS TS YCTICIITHOH W MaKCUMAaTbHO (D (PEKTUBHOH CaMOCTOATETEHOM padoTHI.

JIpyrum BaKHbIM BOMPOCOM SIBJIACTCA MOHUMAHME €IMHCTBA MH(OPMALMOHHBIX
TIPUHIIATIOB CTPOCHWS W (PYHKITHOHWPOBAHUS CAMOYTIPABIISICMBIX CHCTEM Pa3THUHOM
IPUPOABI, MPOLIECCOB YIIPABNAEHUA B MPUPOAEC, TeXHUKE, couuyme. OueHb BaKHbIM
MOMEHTOM SABIIIETCS 3adada WHWLAHPOBATH CAMOCTOATEITBHYIO TIO3HABATCIIBHYIO
ACITEIEHOCTE  OOYYArOUIMXCH, 3acTaBjIATE WX TIOCTOSHHO  3adyMBIBAaThCS  HA
«OPUPOJIOH BeLleHy, COOOLIMB 1KLL HEOOAbIIOE KOTMYECTBO UCXOAHOH HHdOopMaLK.

«BBenenne B OIWMMIHAAHOE TIPOTPAMMWPOBAHWE» PpaccMaTprBaeTesl  Kak
cneyuuueckull Kype, Henpepuieno  pazeuSAIOwUE AU UWKOABHUKOE 6 00iacmu
NPOZPAMMUPOSAHUS. U UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLX  MEXHOAOSUT U MECHOT
unmecpayuy ¢ vamenvamuxol. OOyueHue no mnporpamme 00eCneuuT noAroTOBKY
IIKOJTBHUKOB K WHTCTPAIMH B BBICOKOTEXHOJIOTHUHYTO CPEIY.

Onumnuazpl 0O MOPOrpaMMHUPOBAHUMIO — JOBOJBHO MONOJ0€ HANPABIECHUE B
ITKOJTbHOM ~ OJTAMITHAJHOM  JBIKeHNW. OCHOBOM U1 JOCTWIKEHMSA  BEICOKHX
pPE3yNbTATOB CIYKUT LEICHANPABIEHHAs NOArOTOBKA, W3YUEHWE OCHOBHbIX HJICH U
NPUHLIATIOB  TIPOTPAMMWPOBAHWs, OCBOCHHE HaW0OJee  W3BECTHBIX  NIPHEMOB
(anropuTMOB), OCBOCHUE KX peanu3auuu Ha DBM Ha A3biKe NporpaMMUpOBaHUA.

3a nocneaHee BpeMa HAKOIIEH JOCTATOUHO GOJIbLIONA ONBIT YYAaCTUA POCCUACKUX
ITKOJTLHAKOB W CTYICHTOB B OJJUMITHANAX TO WH(HOPMATHKE W TIPOTPAMMUPOBAHUIO
Pa3IMYHOro YPOBHA. AHANU3 3TOrO OIbITA MO3BOJWI OYEPTUTH NPUMEPHBLIA CNUCOK TEM
M BOMPOCOB, KOTOPBIC CIICAYET W3YUNWTh, HTOOBI TIOATOTOBUTBCA K YUACTHIO B
OJIMMITMANAX TI0 TPOrPAMMUPOBAHUIO.



L{estn nporpamMMmbi:
—  PazButne N0ruueckoro, aJIrOpuTMHUECKOTO MW JIATEPAJILHOIO  MbILLICHUA
00yUaIOMAWXCA B TIPOIIECCE PEIISHWS OJTHMITHAAHEIX 3a4ad 110 TTPOTPaMMHUPOBAHHIO B
HHTErpaluu ¢ MaTeMaTUKOM;
—  JlocTHiKEHNWE YPOBHSA, MOCTAaTOWHOTO IS ((PEKTHBHOTO caMOOOYUeHUS B
00J1aCTH OJIMMIIMAAHOTO IPOrPAMMUPOBAHKUS, U MOCASAYIOUISE NAbHEHIIIEe Pa3BUTHE B
3TOMW 0bacTh.

3aaauu nporpamMmmei:

[. BocnumamenbHble (MUHHOCMHbBIE)
—  (opMUpOBaHME NTUYHOCTHOrO CMBICJA YCBOSHUA 3HAHUH (IEHHOCTHO-CMbICIIOBBIS
YCTaHOBKH, LIN(ppoBast 3THKA, MUPOBO33PEHHE, TPO(POPUECHTALINS, MOTHBALINA);
—  Ppa3sBUTUE AKTUBHOCTU OOYUYAKONIErocs HA OCHOBE MOTMBALMU K BKIIOUYEHUIO B
AKTHBHYTO TIO3HABATEIILHYIO ACATEIIEHOCTD,
—  BOCIMTAHME CAMOCTOATEILHOCTH u JUCLUIINMHUPOBAHHOCTH B
WH(OPMAMOHHBIX TIOTOKAX, Pa3BHTHE MOTHBWUPOBAHHOCTH K CaMOCTOATEITEHOMY
MO3HAHUIO U TBOPUYECTBY;
—  BOCIIWTaHWE HYBCTBA OTBETCTBEHHOCTH 3a PE3YJIBTATEl CBOCH ACATEIILHOCTH,
—  paszBuTue yMeHuil, Tpedyembix Ans 3¢ peKTUBHON paboThl B KOMAH/IE,
—  Pa3BWUTHE HAaBBIKOB COTPYAHWYECTBA CO B3POCIBIMW M CBEPCTHUKAMW B Pa3HBIX
COIMATBHEIX CUTYaLNSAX,
—  (opMupoBaHHE KYAbTYPbl HHPOPMALUMOHHOrO, BUPTYAAbHOrO OOLIEHUSA B
COIUYME;
—  (popMUpOBaHHE HABBIKOB 3J0POBOro o0pasza KU3HM Yepe3 MNOHMMAHUE NPaBUIL
paloThI ¢ KOMTTBIOTEPOM U MH(MDOPMAIMOHHBIMA TIOTOKAMH,
—  npodopuentaiua M HOPMUPOBAHME  [OTOBHOCTM  OOyuaromuxesa K
TpoecCHOHATTBHOMY CaMOOTIPEACIICHNI0O — TOATOTOBKA K TOCTYIUTEHHIO B BEICIINE
yueOHbIE 3aBEACHU.

2. Memanpeouvemusie
—  (opMupoBaHEe OCHOB CAMOOLIEHKM U CAMOKOHTPOJS,
—  Ppa3BHUTHE  HABBHIKOB, TpPeOYeMBIX g >(DPEKTHBHONW  OpraHM3arvu
CAMOCTOSITEILHOU padoThI,
—  Pa3sBUTHUE JIOTMUYECKOTO MbIIUICHHUA, CNOCOOHOCTEH K (hopManusalmu,
—  (opMupoBaHNEe YMEHHS TPAMOTHO W CTPYKTYPHUPOBAHHO W3J1arath CBOW WACH W
TOJIKOBAHUA;
—  Pa3BUTHE HABBIKOB KOMMYHWKAIIMA CO B3POCITBIMA W CBEPCTHUKAMH B XOJE
pelIeHnsT ONMMIMAAHBIX 33]a4 /Uil AAJbHEHIIEro UCNOAb30BAHUA JAHHOTO OMbiTa B
Pa3TWYHEBIX COLMANTBHBIX 0OCTAaHOBKAX;
—  PAa3BUTUE TBOPUECKUX CIOCOOHOCTE B MPOLECCE ANrOPUTMU3ALMU B PaMKaX



yueOHOro Kypca, pa3BUTHE HABBIKOB MPUHATHS KaK OYEBHIAHBIX, €AMHCTBEHHO BEPHBIX,
TaK W HECTAHJAPTHBIX PpEIIeHWH B Yy4YeOHOW JEATEIBHOCTH M TMOBCEIHEBHBIX
oOcTaHOBKaXxX;
—  MOAroTOBKa OOYyYaroImMXCsi K BOCHOPHUATHIO OOJBIIOr0 TMOTOKAa HOBOWM
MH(POPMALIMH;
—  Ppa3BUTHE [JIEJOBBIX KA4e€CTB. HE3aBUCHUMOCTH C OJHOH CTOPOHBI H
OTBETCTBEHHOCTH, aKKYPaTHOCTH — C JIPYTOif;
—  pa3BUTHE MO3HABATEJIbHBIX U MHTEJUIEKTYaJIbHBIX HHTEPECOB.

3. [lpeomemnvie
—  CUCTeMaTHM3alusi MMEIOIIMXCA 3HAHWKH W TNOJyuyeHHe HOBBIX B 00NacTsX
MaTeMaTHKH, TPOrPAMMHUPOBAHKS, WH(OPMALIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHH;
—  (¢opMupOBaHKE YMEHHUI 110 pa3paboOTKe MPOrpaMMHBIX MPOJAYKTOB;
—  ¢opmupoBaHHE KYJbTYpPbl PadOTBl ¢ MNPOEKTAMH M KyJIbTYPbl O(OpPMIICHHS
MPOrpaMMHOI0 KOJa;
—  3HAKOMCTBO ¢ OCOOEHHOCTSAMH METOJOJIOTMH UCCIEAOBATENbCKUX M MPOEKTHBIX
pabor B oOmacTd mnporpaMMUpOBaHUs W MH(POPMALMOHHO-KOMMYHHUKALMOHHBIX
TEXHOJIOTUH,
—  ONEepeXeHWe CBEPCTHMKOB B TakuX 00JacTAX 3HAHWK KaKk Maremaruka,
NpOrpaMMHPOBaHKE U HH(POPMAITHOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH,
—  MOArOTOBKA K BBICTYIUICHUSM HAa COPEBHOBAHMSX PA3HbIX YPOBHEM.

OT1/munTe/IbHBbIE 0CO0EHHOCTH NMPOrPAMMBI

[Iporpamma eapuamuenas, Tak Kak B paMKax €€ COAEp)KaHUsA MOIKHO
pa3pabaTbiBaTh pa3Hbie YUeOHO-TEMATHUECKHE TJIaHbl U IS €€ OCBOCHHUS BO3MOXKHO
BbICTPAMBAHWE  WHAMBUAYAJbHBIX  MPOrpaMM,  WHAMBHUAYAJbHBIX  TPAeKTOPUH
(mapmpyToB) oOyuenus. [Iporpamma omxpwimas, npeanoyiaraeT COBEPIICHCTBOBAHKE,
M3MEHEHHE B COOTBETCTBUHU C MOTPEOHOCTAMHU 00YyHAOLIMXCS M TEHIEHLMSIMH Pa3BUTHUS
3TOM 00/1aCTH 3HAHUH.

Oco0eHHOCTH coJepKaHUsl [MPOrpaMMbl  CIEAYIOUIME: C OJHOH CTOPOHBI
Gynoamenmanuzayust, yCuieHue CUuCmemMHoCmu U QYHKYUOHATbHOCMU MEeOPemUYeCKUX
3HAHUIL, C APYTOH — NOBbIULEHUE BHUMAHUS K NPUKIAOHOU CIMOPOHE COOEPIHCAHUS], €20
MeMOO0I02UYECKON U NPAKMUYECKOU HANPABIEHHOCIU.

[Ipy »sTOM B mnporpaMme yuTeHa TECHAs B3aMMOCBSI3b MATEMATHKH W
MPOrpaMMHMpPOBaHMA:  OTAEJbHOE  BHUMAHUE  YJENSETCAd  OCHOBOIOJIArarolluM
OJIMMITUATHO-MATEMATHUYECKUM UACSM U UX MPUMEHEHUIO B PEILICHUU PEATbHBIX 3a1au.

Hcnonb3yembie B mMporpaMMe 3ajayd B3sAThl U3 PA3IMYHbIX MCTOYHMKOB, MUMH
MOTYT SIBJISITCSA KaK OJMMMHMAABI MO MPOrpaMMHPOBAHMIO PAa3HBIX YPOBHEH, Tak M
COCTaBJICHHbIE pa3pabOTYMKAMKM CAMOCTOSITENIbHO 3a/1aun. bonblas yacte 3a1a4 B3sTa
¢ caira Codeforces, caiita qucTaHUMOHHOW MOAroToBKK 1o uHpopmaruke MIIHMO



((MH{])O[}M&TMKC», caira WUHTCPHET-0JIUMITHA/L 110 PlH(t)OpMaTHKe U NnporpaMMHUupOBaAHHIO

r. Canxkr-IlerepOypr, caiita Timus Online Judge, caiita [llkona Ilporpammucta
(KOTOpBIF B CBOK O4Yepeab TOXKE MCIIONB3YET 3aJa4M YK€ O3BYUEHHBIX PECypcoB, a

Takke pecypc OauMnuaabl Mo nporpaMMupoBaHui0 U kKHUry denopa MeHbmmkoBa
«OnuMmmnuaHbie 3a1a4M M0 MPOrpaMMHUPOBAHHUION ).

Hacrosimmas mporpamma paccuutaHa Ha pabOoTy B JETCKOM OOBEAMHEHUHU B
CUCTEME JOTMOJIHUTEILHOrO 00pa3oBaHMsl.

B ocHOBY Kypca moJi02keHbl TAKHE NPUHLHIBI KAK:
—  [lenocmnocme u nenpepri6HOCMb, O3HAYAKOLUINE, YTO JaHHAS CTYNEHb SBIAETCS
BaXKHBIM 3BEHOM €IMHOW TMOJArOTOBKM WIKOJBHUKOB B C()epe MareMaruku u
MH(POPMALIMOHHBIX TEXHOJIOT Ui
—  [lpunyun s6pucmuyeckoco obOyyenuss (CTABAIMK [EJIbI0 KOHCTPYHUPOBAHUE
ofOyyarommmcsi COOCTBEHHOIO CMBICIIA U COJep:KaHus 00pa3oBaHus, a TakKe IMpolecca
€ro OpraHu3aluy, TUarHOCTUKA U OCO3HAHMS; KPOME TOTO CTABALIUNA MPH ITOM LEBIO
HENPEPBIBHOE OTKPHITUE 00YUYAOLMMCS YEr0-TO HOBOI'O)
—  [lpunyun paszeusaroueco obyyenuss (0O0yueHHE OPHUEHTHUPOBAHO HE TOJIBKO Ha
MOJYYEHUE HOBBIX 3HAHMW B 00JIACTM MAaTeMaTMKH M MPOrpaMMUPOBAHMSA, HO M Ha
AKTUBM3ALMIO MBICJIUTEIIBHBIX MPOLIECCOB, (POPMUPOBAHUE U PA3BUTHE Y O0YUAIOMIMXCSA
00001IEHHBIX CITOCOOOB JEATENIBHOCTH, (POPMHUPOBAHME HABBIKOB CAMOCTOATEIbHON
paboTsl B 1indpoBOii cpeje)
—  [lpakmuxo-opuenmuposannocms,  obecnedyuBaiomias  0TOOP  COAEpIKAHMA,
HANpPaBJICHHOIO0 HAa PEILUCHHE MpaKTHYeCKUX 3anad. [Ipu 3TOM HMCXOAHBIM sABISAETCA
MOJIOKEHUE O TOM, UYTO KOMMBIOTEP MOYKET MHOTOKPATHO YCHJIUTh BO3MOXKHOCTH
4eNi0BEKa, HO HE 3aMEHUTD €ro
—  Hayunocme 6 coyemanuu ¢ 0OCMynHoCcmvlo, CmMpococms U CUCMEMAMUYHOCb
uzn0Jcenust (BKIIOUYEHUE B cojiepikaHue (pyHIaMEHTaIbHbBIX MOJIOKEHUH COBPEMEHHOI
HAYKH C y4€TOM BO3PACTHBIX 0COOEHHOCTEH 00yuaeMbiX)

YpoBeHb NPOrpaMmabi:

YrinyOnéHHsbli (MPOABUHYTHIN)

AapecaTt nporpamMmbi:

[Tporpamma npeanasHauena uisi oOyuaromuxcsi B Bo3pacre 14-16 ner, yxe
MPOXOAMBILUX 00yY€HHUE MO JAONOJHUTEIBbHBIM 001e00pa3oBaTeIbHbIM NPOrpaMMaM B
obnacTi OMMMMMAIHOTO WJIM alrOPUTMHUYECKOro mnporpamMMmupoBanus. Jlomyckaercs
COBMECTHOE M3yUEHHE MaTepHralla IIKOJbHUKAMH CMEXXHbBIX BO3PACTOB

Cpok 0cBOEHHSI NPOTrPAMMbI:

9 wMecsueB, 36 Hemenb — NPOCPAMMA  Peaniu3yemcs 6 MmeyeHue B6ceco
KANeHOApHO20 200d, BKIOYAsI KAHUKYIspHOe epemst, ¢ | cenmsops no 31 mas



®opmMbl H BHABI 3aHSITHIL:

OO0yuyeHHue OUHOE C NEMEHTAMU AUCTAHUMOHHOrO 00yUeHus.

DopMBl  3aHATHH: JIEKUWW, WHAWBHAYAIBHEIC KOHCYIIBTAUMW, TPYTIIOBHIE
KOHCYJIbTALIMM, TEMATUYECKUE JAUCKYCCUM, KpPYIJIBIE CTOJibl, WHAMBUAYAJdbHBIE
NIPaKTUICCKHE 3aHATHA, ONUMITHAIET (6 OM HUCTC SPYNNOGHIE, H1. €. KOMAHOHbIE)

Pexxum 3aHsITUI:

3aHATHS TIPOBOIATCSA B OUHOW (hOpME €IKEHENEIIbHO. 3aHsATHS TPOBOAATCS HBa
paza B HEJem0 N0 /JBA AaKAAEeMUYECKMX uvaca. [IpogomKuTenbHOCTb OJHOIO
akaaemuueckoro yaca 40 muHyT, ¢ nepepbipom 10 MuHyT

Yuc1IeHHOCTH 00YIaImuxXcs B TPYIie;

8 — 10 uenopek

O0BéM NporpaMMBe:

Pacnipenenenune yacos o reMam AaHo M3 pacyeta makcumym 144 uyaca B rog —
43 gaca reopum v 101 gac mpakTHUECKWX 3aHATHH



COAEPXKAHUE NMPOI'PAMMBbI

YyeOHbIi MJIan

Ne . Yacos | Yacos | UToro
TemaTuueckuii 610K ®dopma KOHTpOAS
n/n TEOp. | IpaKT | 4yacos
[loBTOpEeHNE W3YUEHHBIX paHee TeM
I P Y p | 7 8 [Iporpammubiii npoayKT
Ha OoJlee CITOKHBIX 3aa4ax
KomOuHupoBanHas:
I Benenne B pEKypCHIO ¥ THHAMHKY 3 5 3 HUCHMCHHbIN ONPOC U
HpopaMyieii RPOOYEM
KomOuHunpoBanHas:
IIl | Baeaenue B TEOPUIO HUCET 5 11 16 Hucv MmNt ORPOC U
HpopaMyisi RPOOYEM
Bsenenue B COPTMPOBKY U TNOMCK. _ .
8% Pruposky 7 9 16 ITucemeHHbBIH onpoc
CnozkHOCTb anroputma (HacTb 1)
_ KomOuHupoBanHas:
Beenenne B komOuHaTOpWKy. CHOBa R
V 2 14 16 HuCwLMeINLit ORPOC U
AWHAMHWYECKOE TTPOrpaMMHPOBAHIE . .
HPOParIAIBI RPOOYEM
CoprupoBgka u mouck. CIOKHOCTb _ .
Vi prup 8 16 24 ITporpaMMHBIH NTPOOYKT
anropuTma (4acThb 2)
VII | CocTaBHBIe THITEl AAHHBIX 8 12 20 ITporpaMMHBII IPOAYKT
- KomOnunpoBanHas:
CHoBa komOuHaTopuka. Beenenue B . B
Vi b 9 27 36 HUCHMCHHBIN ONPOC U
rpadel )
P HPOSDAMMHbLE BPOOYKI
NTOro: 43 101 144
YuedHo-TeMaTHIeCKHid MIaH
No . Yacor | YUacor | UToro
Tema / TemaTruueckuii 610K
n/m Teop. | MpaKkT | Yacos
I IoBTOpeHHe H3YUYEHHBIX paHee TeM Ha 0ofee CJ0KHBIX { ” g
3agadax
1 INpocras apndmeTHKa 1 KOHCTPYKTHB 2
2 Haxozxnenue makCumyma Uld MUHUMYMa 2
3 Bersnenue u paspadorka peanusanuu 2




Ne . Yacoe | Yacoe | Hroro
Tema / TemaTHuecKHii 010K
n/n Teop. | MpPAKT | YacoB
4 MaccuBel M acCOUMATHBHbIE  MaccuBhl,  [loHsaThe 1 1
cratudeckoro maccusa. ITladnon «array»
1 Beenenne B peKypeHio H JTHHAMUKY 3 3 8
Bonee mompobnoe wn3yuenue ¢yHkumi. BricTpanBanne
5 MpOrPaMMHOTO KOJa Ha OCHOBE (PYHKUMH W BBISIBJIICHHE | |
) MpenMyllecTBs naHHoro moaxena. [lepemawa apryMeHTta B
(DYHKIMEO TIO YKA3aTENO WM CChUTKe
6 Waen pexypcuu. Jlunelinsie pexypcHBHbIe 3a0aun. Pexypcust 1 1
C BETBJIEHNEM. B3anmMHas pekypcus
Beemenne B IHHAMWYECKOE MPOTPaMMHpPOBAHWE. 3aMeHa
7 HM3YYEHHbIX  PEKYPCHUBHbIX  PELICHUMH  HA  PELIEHUS | |
AVHAMHYECKHM MTPOrpaMMHUPOBaHUEM
g Pemenun mpocTelmux 3a7a4, KOTOPbIE MOMKHO OTHECTH K 5
JNHAMUYECKUM
1 Beeaenue B Teopuio uncen 5 11 16
9 Henumocts u octatku. HaxoxxaeHue penureneii yucna 2
10 [TpocTeie 1 B3aUMHO TpoCThIe uncia. [IpoBepka MPOCTOTHI i i
4KuCna NPOCEUBAHUEM N0 KOPHS
dakTOpH3aLINAg HATYpPAlbHBIX uHcenl. PazOweHne uncen nHa
11 MPOCTBIE MW COCTaBHBIE MHOXUTenu. HaubGoneimit obumit 2
nenutens. Haxoxnenne HOJA n HOK
1 Pewenne 3amau Ha pazduenne uUNCEN Ha PpazINuUHbBIS 5
MHOXKHTENTH
13 DddextnerHoe wHaxokmenne HOJM. Asroputv  Eximna. 1 1
2
Mexanuka anroputma Eskmiga
14 Pemenne 3agau waxoxnaennem HOJI 2
15 Pewero Dparoctena. Onrumuszanms anropurma | |
16 Hnea npenmoacuéra.  Pemenne  3anmay,  Tpedyromumx 5
npennojcuéra peuiera IparocheHa
v Beeaenue B copTHpOBKY H MOHCK. C0KHOCTD ANrOPHTMA - 9 16
(uacTe 1)
17 [IpoueccoprHoe Bpema. OnepatuBHas namsTb. BeeaeHue B 2




Ne . Yacoe | Yacoe | Hroro
Tema / TemaTHuecKHii 010K

n/n Teop. | MpPAKT | YacoB
acuMnToTHUeckuil anamm3, «O» Oonbmoe. Hccnenosaxue
paHee pacCMOTPEHHBIX AIMOPUTMOB M ONTUMU3ALIMI K HUM

18 Wnes copruposkn. Copruposka moacuétoMm. KeanpaTtnunbie 5
COPTHPOBKH
Harmmcanwe  mpocTeIX  TIporpaMM ¢ peanusaunei  w

19 TPUMEHEHNEM M3YYEHHBIX Ha TEKYIIUH MOMEHT aJIF'OPUTMOB 2
COPTHPOBKH
CrannaptHas ¢yHxums copthposkn Al C++ TlepBuunbe

20 ceegenuss 00 wuTepaTtopax. KioueBoe CIOBO  «auto. 1 1
HcnonszoBanue range-based unkia «for»

21 Hnea "xagnoctr". Uaea nepedopa. BoruucieHue ClokHOCTH . .
TAKHUX PELICHHHN

22 Pemenune 3a1a4 COPTUPOBKON M KATAHBIM AITOPUTMOM 2
VnopsinoueHnast napa. bubnamoreka <utility> — «paim u

23 «swap». CpaBHEHHE U COPTUPOBKA YIOPSAOYEHHbIX nap. | |
Pemenne “;xanHbix”’ 3a7a4 ¢ UCNONB30OBAHUEM NAP

94 Pemenna 3a7a4 MOJHBIM nepedopom. Ouenxa 5
MAaKCHMAJIbHOIO YUCA Cy4aeB
BeeneHne B komOunatopuky. (CHoOBa JHWHAMHYECKOE

A\ 2 14 16
NpPOrpAMMHPOBAHUE

25 Pemenne 3a1au MaTeMaTHIECKUM MOOECITHPOBAHHEM 2

26 Baemeunne B Teopuro urp. Pemenne WrpoBeIx 3anau 2

27 Kouctpyktus. 3anmauu, He Tpelyromue 3HAHUS HHKAKAX 5
CTIELMAIbHBIX MaTeMaTHYeCKNX HAEH U alTOPUTMOB
IIpocreiimine KOMOMHATOPHBIE KOHPUTY ALK,

28 ITepecTanoBku. [NepecTanoBku c TIOBTOPEHHUSIMHE. 1 1
Pasmewenua. Coueranns

29 Pewenne KOMOUHATOPHbBIX 3374 c NOMOLIbIO 5
JUHAMHYECKOIO IPOrpaMMHUPOBAHUA
CucremaTusauys BBOJA U BbIBOJA, OMONHMOTEKH <loStream™ u

30 <cstdio>. Metoabt "yekopeHua" yiKe U3y4EeHHbIX M M3yueHue | |
UHbIX TEXHOJOIM BBOAA-BbIBOAA. PailnoBbIl BBOA U BBIBOJ,

31 OaHOMepHOE AMHAMUYECKOE NPOrPaAMMUPOBAHUE 2




Ne . Yacoe | Yacoe | Hroro
Tema / TemaTHuecKHii 610K

n/n Teop. | MpPAKT | YacoB

32 MHuoroMepHOe THHAMHYECKOE TTPOrPpaMMHPOBAHHE 2

\d CoprapoBka 1 nonck. CIOKHOCTE ANropuT™Ma (9ACTh 2) 8 16 24
JIBOWYHBII orapndpm B aCHMNTOTHKe. PaccMoTpenne Metona

33 JBOWYHOTO TIOUCKA apryMeHTa s 3a0aHHOTC 3HAYEHWS 2
MOHOTOHHO} BeecTBeHHOH QyHKIINU

34 HNnes nuxoromuu. JIBOWYHBIA MOUCK B OTCOPTHPOBaHHOM 1 1

i maccuse. Mcrmomb3oBanie MoyHHTEPBAJIOB

15 CnroBa mpennogcuér. [locTpoenne wabopa HaHHBIX W 5
[OCNEAYOMUHA NBOUYHbIX [TOUCK HA HEM

16 Hobasnenue QyHxkuUd B yCIOBUE AUXOTOMUH. JIBOUYHBII 5
[IOUCK N0 OTBETY
[TabnoH «vector» KAk AuHAMUYECKMM Maccus. MeToabt

37 dubnuorexu <vector>. KoppekrHoe CcOBMElleHHE CO 1 1
CTATUHYECKUM NOAXO0M

38 Beeaenune B aMOPTU3ALMOHHBIN aHANNU3 2

39 Hnea neyx ykasateneii. J[Ba cxonsiuuxca ykasaresisa | |

40 Jlpa ykazaTens, OrpaHMYHBAOIINX AHANA30H. JPPEKTHBHBIIT 5
MEPECUYET JaHHBIX TIPHU TIEpEMEILeHH N

A1 Pemenne 3anay, mpUMeHssl WM ABOWYHBIN TIOUCK, WIN WICH) 5
ABYX YKazaTeseH

42 JlBa ykasatens Ha IBYX wmaccuBax. Mpmes cnmsHus JByx 5
OTCOPTHPOBAaHHBEIX MACCHBOB

43 CosmeuieHue aByX ykasarenen u auxoromud. CopTHpOBKa . .
CIIMSHWEM, €€ pealu3auts U I0Ka3aTeIbCTBO aCUMITTOTHKH

44 Pemenne pasnuuHbIX 337a4 HAa ABAa YKA3aTend, ABOUMHBIN 5
[OUCK, Pa3dUeHNe NONOIaM U NOXOIKUE

VII CocTaBHbIE TUNBI AAHHbIX 8 12 20
IIpocthie n coctaBHbie TUnbl AaHHbIX. Koptexw, 1wadnon

45 «tupley. Pacmupenue UMEH UXCS HABbIKOB c 2
YNOPAJOUEHHbIX Nap 10 KOpTezKeil

46 Cosnmanue cBOel CTPYKTYpEI, Kiacca. XpaHEHWs JaHHBIX C 1 1

[IOMOLIBEY CTPYKTYP




Ne . Yacoe | Yacoe | Hroro
Tema / TemaTHuecKHii 010K
n/n Teop. | MpPAKT | YacoB
Omncanne (QyHKUHUH BHYTPHU CTPYKTYpBI/KIacca, OMHCaHNE
47 kKoHeTpykTopa. KoHeTpykTopbl ctaHaapTHbix wadnonos All | |
C++
43 Pemenne 3amay, TpeOYIOLUINX XPaHEHNST COCTABHBIX NaHHBIX 2
49 Bornee mnoxpoOnoe wu3yueHWe CTaHZApTHOW  (PYHKLIHH 5
coptrpoBki. Kommapatop
[MonpoGHee 00 omepatopax, Teperpy3ka ONepaTOpPOB.
50 [Neperpyska onepaTtopa < ("MeHbwe") Ans nepeonpeaeneHns l |
MPWHIINIIA CTaHIAPTHOH (PYHKIINH COPTHPOBKH
Pemenns 3amau ¢ MCMONB30BAHUEM CTAHAAPTHON (PyHKLNUN
51 COPTUPOBKU U KommaparopoB. CoOpTUPOBKA COBOKYITHOCTU 2
KJTACCOBBIX BJIEMEHTOB
MHOKECTBO M MyNbTUMHOKECTBO. budnuoreka <set>.
52 PetneHue 3ana4 Ha COPTUPOBKY ¢ NOMOILLBIO «sety, «multisety | |
u range-based nukna «for»
53 CHoga accoumarusHbiii Maccus. budnnorexa <map> 1 1
CranpnaptHas OudOnuorexka madnoHos. Meroabl OudnnoTex
54 <yector>, <string>, <set> <map>, ¢GyHxkudd OudnuoTexu 1 1
<algorithm>, nx ucmonb3OBaHUE B 337a4axX
VIII | CHoBa xomOunaTopura. Beeagenue B rpadni 9 27 36
Pemenne mMaTeMaTHUeCKHWX 33jay Ha MOACYET KONMUECTBA
55 Ccoco0OB € MOMOMIBI0  MPUMEHEHHS  MPOCTEHIINX 2
KOMOWHATOPHBIX KOHPHTYpaLnit
56 Jlekcukorpaduueckasi COPTHPOBKA NIEPECTAHOBOK. ANTOPUTM I I
) HapaitaHe! TOCTpOeHNs CIENY OIS NepecTaHOBKH
[Tepebop BCEX MepecTaHOBOK € MOMOIIBIO Next permutation.
57 Haxoxnenne  mepecTaHOBKH 1O €€ HOMEpy B 2
JlekCuKoTrpadhnIeckoM TIOpSIIKe
[MpaBunbHble  ckoOOUHBIE — TIOCKHENOBaTeNbHOCTH.  Mnes
58 XpaHEeHNs OanaHca. [TpaBunbHas cxobouHas l l
MOATIOCIEAOBATETEHOCTh
59 Crex n ouepens. Mcrmonb3oBauns wadioHa «vector» B poTH | |
i creka u wadnou «stack». Mcnonp3oBanust madnoHa «queuey




Ne . Yacoe | Yacoe | Hroro
Tema / TemaTHuecKHii 010K

n/n Teop. | MpPAKT | YacoB

60 Hcnone3oBaHue cTeka B 3aadax Ha MPaBWILHBIE CKOOOUHBIE 5
nocneaosatenbHocTy. [IpasunbHas ckodouHas noacTpoka

61 Pewenne 33784 Ha MPABUITLHBIE ckobOUHBIe 5
MIOC/IEOBATENLHOCTH U UM WIEHHO TIOIO0HbIE

62 Psx ®apes. Hepeso llTtepna-bpoxo. Maeu mns paboTel ¢ 1 1
OOBIKHOBEHHBIMH OPOOSMHU B TIPOTPaMMUPOBaHWN
Pemenne 3anauu noctpoeHust psina @apes ¢ MOMOLLIBIO

63 OTTHCaHWsA COOCTBEHHOTO Kjracca, peamu3yroLero 2
o0bIKHOBeHHBIe npodu B AIT C++
I'pader B matematike. [louaTHe rpada kak KOMOWHATOPHOTO

64 oobekta. OcHOBHbIE  onpeieneHus Teopuu  rpados. 1 1
MappyTel U CBI3HOCTH B rpadax
I'patpl B matematuke. OkpecTHOCTh BepiuuHbl. Ilpunuun

65 Hupuxne. Jlemma 0 pyKOMmozKaTuax M OOHOPOAHbIE Ipadbl. | |
"O3€pa u pexy ¢ opuTokamn”

66 I'pader B maremaruke. JByaonbhbie rpadel. JlepeBbsa kak . .
4aCTHbIN cay4aii rpada. PamkuposaHue
Cnocodbt  xpanenus rpada (coucoxk pédep, maTpuua
CMEKHOCTH, MATPULIA WHLMASHTHOCTH, CIIUCOK CMEIKHOCTH).

67 I'padel, He Tpedyroume  xpaHeHus, HA  MOPUMEpPE 2
OpAMOYronbHON Tadauuku. Pelnenue 3amauy Ha XpaHeHUE
rpada U KOHCTPYKTHBHbIX rPadoOBbIX 33144

68 Obdxon rpada B rnyduny. Hcnonb3oBaHue ynpoLEHHON . .
Bapydauuu anropurma. Pasduenne Ha KOMIIOHEHTbI CBA3HOCTH

69 CrocoObr mokpacku BepinnH B xoxe anropurMa DFS. IMowuck 5
LMKNOB B rpade

70 Hcnonwezosanue crexka B anroputMe DFS.  3amaua 5
TOTOJIOTHYECKOH COPTUPOBKH

7 Pacmmperie MaTeMaTHYeCKN H3YyYEHHOTO PaHXHPOBAHHS 0 I I
BOJTHOBOTO anroputMa. O0xox rpada B LIMpHHY

7 Haxoxnenne — xpaTuaiimero  mapumipyta B Tpade. 5

BoccraHoBneHne 5Toro MapmipyTa nociie odxona




Coaepxanue yueOHO-TEMATHUECKOT0 MJIAHA

I. IloBTOpeHue M3yuyeHHBbIX paHee TeM HA (oJ1ee CJA0MKHbIX 3a1a4ax
Teopus: MaccuBbl W accOUMaTHBHEIE MaccHBBl, [loHATHE cTaTWIecKOTO MaccHBa.
[MTabnon «array»

[IpakTuyeckne 3aHATH:

1. Tlpocras apudmeTHKa W KOHCTPYKTHUB

2. Haxosxknenue makcumyma uid MUHUMYMA

3. Betsnenue u paspaboTka peannsauuu

4.  MaccwBbl ¥ acCOMMATHBHBIC MaccHBEL. [loHATHE cTaTHueckoro Maccwna. LLlabmon
«array»

II. BBeaeHue B pekypcur0 M AHHAMUKY
Teopws: bonee moapodHoe m3yueHne GyHKINNA. BeicTpanBanie MporpaMMHOTO K04 Ha
OCHOBE (PYHKIIMIA ¥ BbISIBJCHUE MPEUMYILECTB JaHHOrO nojaxoaa. Ilepenaua aprymenta
B (DYHKLMIO TI0 yKa3aTelnio WIW cCcbUulke. Mpes pexypcuw. JInHEHHEBIE pPEKypCHBHBIC
3anaun. Pekypcua ¢ BeTBaeHueM. B3aumnas pexypcua. BpeneHue B JMHAMMUECKOE
MporpaMMUpOBaHNE. 3aMeHa W3YUCHHBIX PEKYPCHBHBIX PEUICHWH Ha PEIICHWS
JUHAMMUYECKUM ITPOrpaMMUPOBAHUEM

[IpakTHYECKHE 3aHATHS;

1. bonee noapobHoe usyueHue ¢ynkuuil. BricTpamBaHue nporpaMMHOrO Koaa Ha
OCHOBE (DYHKLIMH U BEIABIICHWE TIPEUMYILECTB JaHHOTO Toaxoaa. [lepenada apryMenTa
B (DYHKIMIO N0 YKA3ATENHO WK CChLIKE

2. HWpes pexypcuw. JluHelHBIE PEKYPCUBHBEIC 33dadd. PeKypcus ¢ BETBIICHHUEM.
B3aumnas pexkypcusa

3. Beemenme B AWHAMWAYUECKOE  TIPOTpaMMHUpOBaHWE. 3aMeHa  M3YUCHHBIX
PEKYPCUBHbBIX PELICHUI HA PELISHUS AMHAMUYECKUM NPOrpaMMUPOBAHUEM

4.  Pemennn mMpoCTEHIINX 3a71a9, KOTOPBIE MOYKHO OTHECTH K AMHAMUIECKUM

I11. Beegenne B Teopuio Yncet
Teopusa: Ilpoctbie M B3auMHO npocThie uucna. Ilpoepka npocToTHl  uMCAA
npoceuBaHuem a0 KopHA. PakTtopus3auus HATYpaabHbIX ducen. Pasduenue uucen Ha
MIPOCTHIC WIIM COCTaBHBIE MHOKWTETH. Hambomeimmit obummit menmwrens. Haxoxkaenwe
HOJI u HOK. Dddexrupnoe Haxoxaenue HOJI. Anroputm EBkimpa. MexaHnuka
anroputMa Exmmmga. Pemero Opartocdena. OnTumusaims aropurMa

[IpakTHYECKNE 3aHATHS;

1. Jlenumocts n octatku. Haxoxxnenue nenureneii uucna



2. IlpocTteie 1 B3aMHO TPOCTBIC urcsa. [IpoBepka MpOCTOTH YHCIIa POCEHBAHWEM
10 KOpHA

3. Pemenwe 3a1a49 Ha pa30UeHNe YMCelT Ha Pa3jIMIABIC MHOKUTEITH

4.  Dddextupnoe naxoxaenue HOJ. Anroputm Esxnupa. MexaHuka anropurma
Esxiina

5. Pewenne 3anau naxoxaennem HOJT

6. Pemero Oparocdena. OnruMuzanus anropuTMa

7. Hnpea npeanoacuéra. Peumienue 3amau, TpeOyroumx npeanoacyéra peliera
Opatocdena

IV. Beeaenue B cOpTUPOBKY H MoUcK. Co:kHOCTH aaropurma (MacTob 1)
Teopus: [Npoueccopuoe Bpems. OnepaTreHas MaMaTh, BBeIcHNE B aCUMIITOTHUECKUH
aHanu3, «O» Oonbwoe. HccneaosaHue paHee PacCMOTPEHHBIX AITOPUTMOB U
ontumu3amnit k HAM. HMpes coptuposku. CopTtupoBka mnoacuéToM. KsampaTudHbie
coprupoku. CrannaptHaa ¢yskums copruposku SII C++. Ileppuunbie cpeneruns ob
uteparopax. Knmrouesoe crmoso «auto». MUcnonmb3oBanne range-based tmkia «fory. Wpes
“wanoctn”.  Hnpea nepebopa. BbluucneHue  CIOXHOCTM — TAKUX — PELISHUIA.
YropspouenHas mapa. buOnmoreka <utility> — «pair» u «swap». CpaBHEeHUE W
COPTUPOBKA YIIOPAAOUEHHbIX Map. Pelnenue “xaanpix”™ 3aaa4 ¢ MCNOAL30BAHUEM AP

[IpakTHYECKHE 3aHATHS;

1. HanucaHue npocThIX OpOrpaMm ¢ peaiv3auyeid 1 NPUMEHEHUEeM H3YUEHHbIX Ha
TEKYIIHI MOMEHT aJITOPHTMOB COPTHPOBKH

2. CraupaprHas ¢yukuusa coprupopku Sl C++. IlepuuHbie cBeaeHus 00
utepaTopax. Kimouesoe cioeo «auto». Mcnonb3osanne range-based mukmna «fory

3. Hnesa "xannoctn". Maesa nepebopa. BeluucneHue CnoKHOCTU TAKUX PELISHUI

4. Pemenwe 3a71a9 COPTUPOBKOH U JKaJHBIM aJITOPUTMOM

5. VnopaaoueHnas napa. bubnuorexka <utility> — «pair» u «swapy. CpaBHeHue u
COPTHUPOBKA YIIOPSAIOUCHHBIX TIap. Petrenwe "xaansrx” 3aaad ¢ NCTIOTE30BAHUEM TT1ap

6. Peiwuenns 3anau nonHeiM nepedopom. OlieHKa MAKCUMAILHOTO YUCIA CYyYacB

V. Beeaenue B KoMOuHaTopuxky. CHOBA AMHAMHYECKO€ MPOrPAMMUPOBAHHE
Teopus: IIpocteiiinue komOunaTopubie koHpurypanun. Ilepecranosku. IlepectanoBku
¢ moeTopeHusmu, Pasmemenna. Coueranus, CucremMartu3alis BBOJa W BHIBOIA,
Oubnuorekn <iostream> wu <cstdio>. Metoabl "yckopeHua" yxKe M3YUSHHBIX U
M3YUCHWUE WHBIX TEXHOJIOTHW BBOIA-BbIBOAA. (DaliTIOBEIN BBOI U BBIBOI

[IpakTHYECKNE 3aHATHS;
1. Peuienue 3anay MaTeMaTUUECKUM MOJCAUPOBAHUEM



2. Beenenue B Teopuio urp. Pemrenne nrpoBeIxX 3a1ad

3. Koncrpyktus. 3azauum, He Tpedyronue 3HAHUS HUKAKUMX  CIEUUANbHBIX
MaTEMaTHICCKUX WJIEH 1 aJITOPHTMOB

4. Ilpocreiinine xomOunatopHsie kondurypauun. Ilepectanosku. IlepecTaHoBku ¢
nosTopeHusMA. Pasmemenus. CoueTanns

5. Peuienue KOMOUHATOPHbIX 3a1a4 C MIOMOLLbIO JIMHAMHUYECKOro
TPOTPAMMHUPOBAHUS

6. Cucremaru3auys BBOJA M BbIBOJQ, Oubnuorekn <iostream™> u <cstdio>. Metoapl
"YCKOpPEHHA" YKE M3YUYEHHBIX W M3YUEHWE MHbIX TEXHOJOTMA BBOJA-BbIBOJA.
DarinoBLI BBOI M BBIBOJI

7.  OnHOMEPHOE NMHAMUYECKOE MTPOrpaMMUPOBAHUE

8.  MmHOTOMEPHOE THHAMUIECKOE TIPOTPAMMHPOBAHAE

V1. CoprupoBka n nonck. CJIoxKHOCTE aJIropuT™Ma (YacTb 2)

Teopus: Jlponunbiii norapum B acuMmnToTuke. PaccMoTpeHue MeTroaa JBOMYHOTO
MOUCKA apTyMEHTa JUTS 3aJlaHHOTO 3HAUEHWS MOHOTOHHOM BEHICCTBEHHOW (DYHKIIWH.
Hnea nuxotomuu. JBOMUHBIA NOMCK B OTCOPTUPOBAHHOM Maccube. Mcnonb3oBaHue
nonyuaTepBanio. Lladmon «vector» kak AMHAMAYTECKUH MaccuB. MeToael OMONMHOTEKN
<vector>. KoppekTHOe COBMEIIEHHE CO CTAaTUYECKUM noaxoaom. BeeneHue B
aMOPTHU3alIMOHHABIN aHamn3, WMaes aByx ykazareneil. /|Ba CXOASmMXCs yKa3aTes.
Coswmemnenne qByX ykaszaTenei w xnxoroMun, COPTHPOBKA CITUSTHUEM, €€ peaTn3auns u
A0KA3aTeNbCTBO ACUMOTOTUKHU

IIpakTHyeckune 3aHATHS:
1. Wpes gwxoromuu. JBOWYHBIE TOWCK B  OTCOPTUPOBAHHOM  MAacCHEBE.

Hcnonb3oBaHue nojayMHTEPBAIOB

2. Crosa npegnoacuér. [locTtpoenne Habopa HaHHBIX W TOCTIEAYIOMIMH ABOWYHBIX
[IOMCK Ha HEM

3.  Jobasnenue hyHKIINH B YCIOBHE TUXOTOMUW, J|BOWUHBIH TTOWCK TIO OTBETY

4. IMadnon «vectory kKak auHaMuyeckuii maccus. Metonbl OudnuoTeku <vector>.
KoppekTHOE COBMEIIEHNE CO CTATHUECKUAM TTIOIXOHA0M

5. Hnes nByx ykaszarenei. /[a cxoaiumxcs ykasarens

6. Jlpa yka3zatens, OrpaHM4MBaKOIIMX AMana3oH. DPQPeKkTUBHbIH NepecuéT NaHHbIX
P TIEPEMETIIEHN U

7. Peluenue 33124, npuMeHAs WIA IBOMUHBIN MMOKMCK, WIA UACKO JBYX YKa3zaTenei

8. /Jlsa ykaszatenms Ha JBYX MaccwBax. Mpaes CIWSAUS OBYX OTCOPTHPOBAHHBIX
MacCUBOB

9. Cosmemmenne IByX ykaszareaeii u amxotomun. COpPTHPOBKA CIHSHUEM, €&
peanusaius U J0Ka3aTeIbCTBO ACUMOTOTUKY



10. Pemenne pas3mWUHABIX 3373y Ha JBa YKA3aTeNms, ABOWUHBINA TTOWCK, Pa3ONCHWE
[IOII0JIAM U [IOXO0XKUE

VII. CocTtaBHbIE THOILI AAHHBIX

Teopwusa: [lpocteie W cocTaBHBIE THUMH  AaHABX. Koprexw, madmon «tuple».
Pacuiupenue umMeroluxcs HABHIKOB € YIOPAJOUEHHBIX nap 1o Koprexei. CosznaHue
CBOCH CTPYKTYPHI, Kiacca. XpaHEHWs HAHHEIX ¢ TOMOMIBIO CTPykTyp. Onwcanue
(dyHKIMM BHYTPU CTPYKTYpbl/KNacca, OnuMcaHue KOHCTPyKTopa. KOHCTpyKTOpHI
cranaaptHeix wabnonos Al C++. IlloapobHee o0 omeparopax, neperpyska
oniepatopos. [leperpyska oneparopa < (“MeHBIIE™) JUIS TTEPEOTPEACTCHUS] IPWHINIIA
CTAHAAPTHON (PyHKIIMK COPTUPOBKU. MHOKECTBO U MYJIbTUMHOKeCTBO. bubnuoreka
<set>. Peurenwe 3amad HAa COPTHPOBKY ¢ TOMOIIBIO «set», «multiset» w range-based
mukina «forn. Choa accoumaTuBHbid maccuB. buOnuoreka <map>. CranpaprtHas
onbmroTeka 1admoHoB. MeToasr OMOMMOTEK <vector>, <string>, <set>, <map>,
dbyHkuuu Oudbnuoreku <algorithm>, ux ucnonb3oBaHue B 3aaa4ax

[IpakTuyeckne 3aHATH:
1. Cosganwe cBOESH CTPYKTYPBI, Kilacca. XpaHEHWS JaHHBIX ¢ TIOMOILEBIO CTPYKTYP
2. Onucanue (yHKUMUM BHYTPM CTPYKTYPbI/KNACCA, OMNMCAHUE KOHCTPYKTOpA.

KoHCTpyKTOpHI cTaHaapTHEIX madmonos AT C++

3. Pemenwne 3amau, TpeOYIOTTUX XPAaHCHWS COCTABHBIX JAHHEBIX

4. bonee noapobHoe usyyeHue cTaHaapTHOM GyHkuun coptuposku. Komnapatop

5. TlogpoGHee 00 omepatopax, neperpy3ka omepatopos. [leperpyska omneparopa <
(““‘meHble”) AJ1a epeonpeneNeHus MPUHUKMNA CTAHAAPTHON DYHKIMK COPTUPOBKU

6. Pemenns 3amad ¢ WCMOJB30BAHHUEM CTAHOAPTHOW (DYHKUWHW COPTHPOBKW W
komnaparopos. COPTUPOBKA COBOKYNHOCTH KIACCOBBIX 3JIEMEHTOB

7. MHOKECTBO W MYJBTHMHOKECTBO. bubdmuoreka <set> Pemenne 3amau Ha
COPTUPOBKY C mOMOLIbIO «set», «multiset» u range-based nukna «fory

8. CHoBa accounaTHBHBIN MaccHB. bubmroreka <map>

9. Cranaapthas Oubnuorexka wwadnonos. Metoabl Gubnuorek <vector>, <string>,
<set>, <map>, hyHkuun ondnmwoTeku <algorithm>, ux wcnonp3oBanie B 3a1aUax

VIII. CHoBa xomOunaTopuka. Beeaenue B rpaguni

Teopus: Jlekcnkorpaguaeckas COPTUPOBKA MEPECTAHOBOK, ANTopuT™M Hapatiansr
MOCTPOEHMUS CneayroLein MEPECTAHOBKHU. IIpaBunbhbie CKODOUHbIE
nocneaoBarenbHocTH.  Wnes  xpaHeHuss  Oamanca.  [lpaBunmbHass — ckobouHas
MOANOCIEA0BATEILHOCTh. CTeK U ouepeas. Mcnonb3opanusa 1mabnoHa «vectory B poau
creka n madnon «stack». Mcmonmb3oBanws madmona «queue». Pax dapes. Jlepeso
[MIrepna-bpoko. Mneu uia paboTel ¢ 0ObIKHOBEHHBIMU APOOAMMU B NPOrpaMMUPOBAHUY.
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[paper B matemaruke. [loustie rpada kak koMOWHATOPHOTO 00BEKTa. (OCHOBHBIC
onpenenenuss teopuu rpados. Mapupytel M cBasHocth B rpadax. I'padel B
mareMaruke. OkpecTHOCTh BepuHE. [lpuntun Jupwxie. JlemMma o pyKomoxkaTHsx w
onHopoadbie rpadsi. "O3épa u pexun ¢ nputokamu”. I'padpt B Maremaruke.
JlsynoneHete Tpadel. JepeBbs Kak uwacTHBIM ciydail rpada. Pamxwposanme. OO6xon
rpada B rnyOuny. Menons3oBanue ynpoluéiHoil Bapuauuun aaropurMma. Pasduenue Ha
KOMIIOHEHTHI CBSI3HOCTH. Pacmmpenre MareMaTwieckn W3yUYEHHOTO PaHKUPOBAHUA 10
BosiHOBOro anropurma. O6xon rpada B LIMPUHY

[IpakTHYECKNE 3aHATHS ;

1. Pewenne maremaTuyecKux 337a4 HA NOJACUET KOJMUYECTBA CNOCOOOB ¢ MOMOIILIO
MIPUMEHESHUS TTPOCTEHIITNX KOMOUHATOPHBIX KOH(UTYpaLIHit

2. Jlexcukorpadpuueckas CcOpTUpPOBKA ImepecTaHoBOK. Anroputm  Hapaiiansl
MTOCTPOSHASA CIICAYIOIIEH EPECTAaHOBKHT

3. IlepeGop BCex mepecTaHOBOK ¢ nomMoilbid next permutation. Haxoxaenue
MIEPECTAHOBKH TI0 €€ HOMEPY B JIEKCHKOTpapWUIECKOM TTOPSIAKE

4. IlpaBunbHbie ckoOOuHbIE moOcnenoBatensHocTU. HMnpea xpanHenus Oanauca.
[paBunbHas ckoOOTHAS TTOIMOCTEAOBATEIIBHOCTD

5. Crexk u ouepenp. VMcnonp3oBanua madnoHa «vector» B poau creka U 1iadioH
«stack». Mcrons3oBanns madiona «queue»

6. Hcmonb3oBanWe  cTeka B 3aJadax  Ha  TIPaBUJIbHBIE  CKOOOYHEIS
nocneaosarebHOCTU. [IpaBuibHas ckoOOUHAsA MOACTPOKA

7. Pewenwne 3am1a4 Ha TIPaBWIIbHBIE CKOOOUHBIE TIOCIICAOBATEIBHOCTH W MM HICHHO
noao0OHkIE

8. Pam dapes. [epeso [lrepua-bpoko. Umew mns padoTel ¢ OOBIKHOBECHHBIMH
Apo0sAMU B NPOrpaMMUPOBAHUU

9. Pemenne 3a1aun mocTpoeHns psaga Mapes ¢ MOMOMIBIO ONMHUCAHNA COOCTBEHHOTO
KJ1acca, peanu3yroluero o0bKkHOBeHHbIe Apodu B 1T C++

10. TI'padwr B maTremarnke. [lorstue rpada xak komOnAaTOopHOTO 00beKTa, OCHOBHBIE
onpeaenenuns Teopuu rpados. MapiupyThl U ¢BA3HOCTD B rpadax

11. I'pader B martematrke. OKpPECTHOCTE BepmwHbl, [lpuwHtum upwxie. Jlemma o
pyKoOnoOXaTusax u oaHopoaxsie rpadmt. "O3épa u pekn ¢ npurTokamu”

12. TI'padsl B marematuke. JIpyaonbHbie rpadot. Jlepesba kak yacTHbii cayyaii rpada.
Pamxxnposanne

13. CnocoOm xpaHenusa rpada (cnucok pédep, MaTpuiia CMEKHOCTH, MaTpulia
WHIWACHTHOCTH, CITHCOK CMEKHOCTH). ['padsr, He Tpedytouine XpaneHns, Ha TTpUMEpe
npsAMOYrobHOi Tabnuuku. Pelnenue 3anau Ha XxpaHenue rpada U KOHCTPYKTHUBHBIX
rpadoBBIX 3a7a9

14. O6xon rpada B rnyOuny. HMcnonb3oBaHue ynpouiéHHON BapualMy alrOpUTMA.
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Paz0nenne Ha KOMITOHEHTHI CBSI3HOCTH

15. Cnoco®bl nokpacku BepiimH B xoje anroputma DFS. ITouck uukiios B rpade

16. Hcnonp3osanne creka B anroputme DFS. 3agaua Tomoornaeckoi COPTHPOBKU
17. PaciuupeHue MaTeMaTHUEeCKW M3YUCHHOIO PAHXXUPOBAHUS 10  BOJHOBOIO
anroput™a. O0xoa rpada B WwpuHy

18. Haxoxxaenue kpaTuaiiuero Mmapupyta B rpade. BoccTranopnenue 3Toro Mapiiupyra
nocye o0xonaa
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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.

21



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.
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BOCMUTATEJIbHbIIA KOMITIOHEHT

OcoOCHHOCTBIO TIPOTPAMMBI  SIBJIISETCA M KOMITIOHCHTHOCTE 00pa3oBaTeTbHO-
BOCIIMTATEAbHOIO NPOLECCA, B3aMMOCBA3b MEXY HUMMU:
| KOMMOHEHT —

CHCTEMa JIOTIOJTHUTENBHOTO oOpa3oBanwsa. Peamw3amus

NOMOJHUTENbHONR 001Ieo0pa3oBaTenbHOi o01epasBuBaroleil nporpammMbl «Beenenue
B OJITUMITHAIHOE TTPOTPAMMHUPOBAHUEY.

[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
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KOMILJIEKC OPI'AHU3AIIMOHHO-IEJIATOT'MYECKUX YCJIOBUI

VeioBusi peaju3zauuu nNporpaMmmbl

1. Mamepuanvno-mexnuyeckoe obecneuenue:

Jlns  ycnemHoW — peanu3auMu  [POrpaMMbl  MMEIOTCA:  [OMEIICHHUS,
yAOBIETBOpstONIMEe TPeOOBaHUAM K 0Opa3oBaTeIbHOMY TPOLECCY B YUPEKIACHHUAIX
JIOTIOJIHUTENIBHOTO 00pa3oBaHus, KomnbtoTepbl (9-10), nmpuHTEp M KONUPOBAIbHBIH
anmnapar, MyJIbTHME/IHa, HHTEPHET.

2. Kaopoeoe obecneuenue:

JlononHuTeNnbHyI0  00pa3oBaTebHYKD  MPOrpamMMmy  peaju3yioT — [eaaroru
NOMOJIHUTENBHOrO  00pa3oBaHMsi C  KJaccuueckum oOpa3oBaHueM B oOnactu
MPOrpaMMHPOBAHHUS.

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

24



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

ofuiepaspuBarolleit nporpamme «BBeeHue B 01MMNMAaAHOE NPOrpaMMUPOBAHUE

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

YMeHHE anro PHTMH3HPOBATE

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

y.'[}-"]lIIEHIIe YCNCBAEMOCTH,
YCIEX0B Ha COPCEHOBAHILIX B

CMESKHBIX C
TIPOTPAMDMHPOBAHHEM
00IACTAX

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
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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



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).
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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.
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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.
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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!!
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// 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.

P8360p U PCHICHUEC! Te u3 BaC, KTO XOpOLIO H3y4aJl MAaTEMATUKY, NOJIZKHbI 3HATb, YTO

BCC ACJIMTCIIM 4YUCJIa MOYKHO pa36P[Tb Ha 1apbl, KOTOPbLIC B MPOU3BCACHHUH NAOT CaMO

uyucno. Hanpumep, ans uucna 12:
12=1x12; 12=2 x 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 HenounciIeHHO U Mbl MOJIYYHM TO )K€ CaMO€ YMCII0, 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

48



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> // nodknwyunu bubnuomeky 0ns ucnonvszoBaHus 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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TEeop. | APAKT | 4acOB
I IlopTOopeHHe H3Y4EHHBIX paHee TeM Ha 0oJiee CA0KHBIX 1 - 3
3aa249aX
IIpocras apudmeTHka U KOHCTPY KTUB 2
Haxoxnenve MakcHMyma WIH MUHUMyMa 2
Berenenue u pazpadoTka peann3zalnm 2
MaccHBel W accOUMAaTHBHBIE MacCHBHL [loHSITHE CTaTHYeCKOro : |
maccusa. Lllabnon «array»
1I BBeaenue B pekypCcH0 H AHHAMHRY 3 5 8
Bonee moapodnoe  usyueHnme  ¢pyHkumii.  BricTpausanue
OpOrPaMMHOTO  KOAA HA OCHOBE (DYHKUMI M BbIABJIEHUE . .
OpeuMylecTB naHHoro noaxoaa. Ilepesaya aprymenra B
(bYHKLMEO N0 YKA3aTEIO KN CChLIKE
Hnea pexypcuu. Jluneiinbie pexkypcusHbie 3amauu. Pexypcua ¢ . .
BeTBAeHueM. B3aumuas pexypcus
Beeaenne B gMHAMMYECKOE NpPOrpaMMMPOBAHUE.  3aMeHa
M3YYEHHbIX PEKYPCUBHBIX PELISHUM HA PELICHUSA NUHAMHWYECKUM | |
OpOrpaMMUpPOBAHUEM
Pemennn mpoCcTeNINX 3amav, KOTOPBIE MOXKHO OTHECTH K 5
JNHAMUYECKUM
[ BeeneHue B TEOPHIO YHCEN 5 11 16
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Jenumocts u ocrarku. Haxoxxaenue genureneii yucna 2
[Ipoctbie U B3auMHO mpocThie yucaa. IIposepka npocToTel yucna 1
MPOCENBAHUEM N0 KOPHS
dakTopuzalisg  HATypalbHBEIX uncen. Pa3buenne ducen Ha
MpOCTBIE WU COCTaBHBIE MHOXWTenu. Haubonbmmit  oOmuii
nenutens, Haxoxnenne HOJL n HOK
Pewenne 3amau Ha pa30neHne YHCeN HA Pa3IHIHBIE MHOKUTENH 2
Dddextneroe Haxoxmenwe HOA.  Anroputm  Ekmnma. 1
Mexanuka anroputma Eskmiga
Permennie 3agau Haxoxnennem HOJ 2
Pewero Iparoctena. Onrumusanms anropurma |
Haea npennoacuéra. Pewenue 3anay, TpedyrOmux nopeanoacuéra 2
peiuera Jparocdhena

v Beeaenue B copTHpPOBKY H noucK. Cn0KRHOCTH ANrOpHTMA 9 16
(uacTe 1)
INpoueccoproe Bpems. OmepaTuBHas namATe. Benenne B
acumnToTnueckuil ananmms, «O» OGonblmoe. MccnenoBanne panee
PACCMOTPEHHBIX ANCOPUTMOB U ONTUMM3ALUNA K HUM
Hnes copruposku. CopTupoBka mnoacuérom. KsanpaTnuHele
COPTHPOBKH
Harmicanue mpocTeIX nporpaMM ¢ peainsaliedl U TpUMeHEeHHEM 5
W3yYEHHBIX Ha TEKYLIHI MOMEHT aJlTOPUTMOB COPTHPOBKH
CrannmaptHas  ¢yuxmmst coprupoku All C++.  Tlepsuunble
ceegeHus o0  wurTepartopax.  KumoweBoe  ClIoBO  «auto». 1
Hcnonszosanne range-based unkia «for»
Hnes “wannoctu”. Hnes nepeGopa. Beruncnenne ClIoxHOCTH .
TAKUX PEUICHUH
Pemenne 3aaa4 cCOPTUPOBKON M 2KAAHBIM ATTOPUTMOM 2
VYnopsinoueHnas napa. budnnorexa <utility> — «pair» u «swapy.
CpaBHEeHME M COPTUPOBKA ynopagodeHHbiX nap. Pemenue |
“IKaaHbIX 337124 ¢ UCNIOJb30OBAHUEM AP
Pewmenna 3anau nondbiM nepedopom. OLiEHKA MaKCHMAIbHOLO 5
4yucna cay4aes

A% Beeaenue B KomOuHATOpMKY. CHOBA AHHAMHYECKOE 14 16
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IPOrpaAMMHPOBAHUE

Pemenne 33134 MaTEMaTUIECKUM MOJETUPOBAHUEM 2
Beenenne B Teopuro urp. Peirenne urpoBeIx 3anau 2
KouctpykTus., 3amaun, He Tpedywolne 3HaHWS HHKAKHX 5
CTIELMAJTbHBIX MaTeMaTHYeCKNX HAEH U alTOPUTMOB

[Mpocrefime komOMHaTOpHBIE KOHpUIypaunu. IlepecTaHoBKH. I
[NepectanoBku ¢ oBTOpeHnaMH. Pasmeinenus. Coueranns

Pemenne koMOMHATOPHBIX 33Ja4 C NOMOLUbI) JAMHAMWUYECKOrO 5
OpOrpaMMUpPOBAHUA

CucremaTusalys BBOAA U BbiBOAA, OMONMOTEKH <iostream™ u

<cstdio>. MeToabl “yckopeHus’” yiKe M3YYEHHBIX W M3Y4EHHE |
UHbIX TEXHOJOIHM BBOAA-BbIBOAA. PaiinoBbIl BBOA U BBIBOJ,

OaHOMepHOE AMHAMUYECKOE NPOrPAMMUPOBAHUE 2
MHOroMepHOe JHHAMUYECKOE NPOrPAMMHUPOBAHUE 2
\d CoprapoBka 1 nonck. CIOKHOCTE ANropHTMA (YACTh 2) 16 24

JIBOWYHELII JOrapugmM B acUMNTOTHKE. PaccMOTpeHne MeTomda

ABOWWHOTO TIOWUCKA apTyMeHTa IUld  3aJaHHOTC  3HAUeHUs

MOHOTOHHO} BeecTBeHHOH QyHKIINU

HNaes auxoroMun., JIBOWUHBIN MOWCK B OTCOPTHPOBAHHOM 1
mMaccuse. M crone3oBaHne MOJyUHTEPBAJIOB

Chosa npeanoacuér. Iloctpoenue HabDopa  JaHHBIX M 2
MOCNIEAYFOIINH OBOWYHBIX TIOUCK HAa HEM

Hobapnenue QyHKUUU B yCIOBUE OAUXOTOMMU. JIBOMUHBIN NOUCK 5
[0 OTBETY

Tabnox «vectory» xkak guHAMHYECKUMM MaccuB. Meronbl

dudnuoreku <vector>. KoppekTHoe COBMEIIEHUE CO CTATHYECKUM 1
n0AX0A0M

Beeaenune B aMOPTU3ALMOHHBIN aHANU3

Wnes nByx yxasatenel. [IBa CXOOsMLIUXCA yKa3aTes 1
Jlpa ykasaTens, OTPAaHWUMBAKOIINX NHanNa3oH. JPpPexTHBHEBII 5
MEPECUYET JaHHBIX TP TIEPEMEILIeHHN

Pemenne 3amay, MPUMEHAS WIN IBOWYHBIN MOUCK, WIIH IS ABYX 5

ykazarenei
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Jsa vykasatensa Ha nByx Maccupax. Hpes ciausiHus nByX
OTCOPTUPOBAHHBIX MACCUBOB

Coemewmenne aByx yxasateneit u guxoromun. CopTHpoBKa
CINAHHNEM, eé p€anu3anys U 10Ka3aTCNbCTBO aCUMITOTUKH

Pemenne pa3inyuHbIX 331a4u HA JBa yKas3aTens, IBOWYHBIN TTOUCK,
pazbuenne TIonojaM H TTIOX0XHeE

Vil

CocTaBHbIe THIEI JTAHHBIX

12

20

[TpocTeie u cocTaBHBIE THTTEI JaHHBLIX. KopTesku, mabnon «tuple».
Pacinpenne MMEOLINXCS HaBBIKOB C YIOPAZOUYEHHBIX Tap J0
KOpTeKel

Co3nanue CBOEH CTPYKTYpbl, Kiacca. XPAHEHWUS [AaHHBIX C
TTOMOTIBIO CTPYKTYP

Onucanue (yHKUMH BHYTPU CTPYKTYpbU/KIAcca, ONUCAHUE
koHcTpykTopa. KoHerpykropbt cranaapTHbix wadnonos AT C++

Pewenue 3a1a4, TpeOyOLUIMX XPAHEHUS COCTABHbIX AAHHbIX

Bonee noapodHoe n3yueHue cTaHAAPTHOH QYHKLUKM COPTUPOBKU.
Komnapatop

IMTonpoduee ob oneparopax, neperpyska onepatopos. [leperpyska
onepatopa < (“MeHbIIE’) IS TIepeOTpeneeHusT MPHHLIHITA
CTAHAAPTHOH (BYHKLIMM COPTHPOBKU

Pemenns 3amau C WCMOIB30BAaHHEM CTAHAAPTHOH (yHKUMN
COPTHPOBKM M KommapaTopoB. CopTHpOBKa COBOKYTTHOCTH
KJIACCOBBIX 3JIEMEHTOB.

MHOXeCTBO M MyJIETUMHOXeCTBO. BulOnnoreka <set™. Pelnenune
3a;may Ha COPTHPOBKY € TIOMOLIBIO «set», «multiset» n range-based
tukia «fory

CHoBa accoumatusHbIif MaccuB. budmmorexka <map>

CranmaptHas OulOnmoteka mwabmoHoB. Mertoxsl  OMOmHOTEK
<yector>, <string>, <set>, <map>, O{yHkuun Oudnnorexu
<algorithm™>, x ucnoab3OBaHMe B 331a4ax

VI

CHoBa komOuHaTOpuKa. Beeaenue B rpadui

27

36

PemieHue MaTeMaTuqMeCKUX 3ajad  HAa [OOJCHET KONUYECTBA
crnocodoB C MOMOLUbIO [PUMEHESHUS IpOCTeHIIKX
KOMOMHATOPHBIX KOHPUIYpaumii

Jlekcukorpauyeckass COPTUPOBKA [EPECTAHOBOK. AMNCOPUTM
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Hapaiianbl nocTpoeHus Caeayroled NnepecTaHOBKU

ITepebop Bcex mepecTaHOBOK € MOMOMILIO next permutation.
Haxoxneunne TIEpEeCTaHOBKHN o eé HOMEPY B
JeKcukorpahuueckoM nopsanKe

I[NpaBuneHble CKOOOUHBIE MOCTenoBaTenbHOCTH. Miest xpaHeHus
bananca. [1paBnnbHas ckOOOUHAS MOATIOCTEIOBATEEHOCTD,

Crex u ouepens. McnonszoBanus wabioHa «vector» B POJIM CTEKa
u wadyoH «stack». Mcrmone3zoBanys mwadiiona «queue»

Hcnonw3oBaHne CcTeka B 33madax Ha TIpaABUJIBHBIC CKOOOUHbBIE
MOCJICACBATEJIBHOCTH. l'[paBmeHasr ckoOouHas TIOACTPOKa

PeLLleH}’le 33444 Ha HpaB}’lJ'[bele CKOGO‘-[Hble [MOCICA0OBATCNBHOCTH
1 UM HACHHO TTIONOOHbIEe

Psn ®@apesa. [Jlepeso Illrepna-Bpoko. Haenm ans paborel ¢
OOBIKHOBEHHbIMH APOOSIMH B MPOrPaMMUPOBAHHH

Pemerue 3anaun nocrpoeHus paga dapes ¢ mOMOLIBIO ONUCAHUS
COOCTBEHHOrO K1acca, Peanu3yroliero OObIKHOBEHHbIE APOOH B
AN C++

I'padper B matematuxe. ITonatue rpada xax KOMOMHATOPHOrO
oObekta. OCHOBHBIE onpeneneHus Teopuu rpados. MapupyTbt u
CBSI3HOCTb B rpadax

I'padper B wmatematuke. OKkpecTHOCT BepwHHbL [IpuHUMT
Hupuxne. JleMMa 0 pyKonozKaTusax 4 0gHopoaHbie rpadol. “O3&pa
U PEKU C PUTOKAMH ™~

I'padper B wmatematuke. JIBymoneHeie rpadel  JlepeBest kax
YacTHBIN ciyyait rpada. Pamkuposanne

CrocoObr xpanenus rpacda (crucok pédep, MaTpHIa CMEXHOCTH,
MaTpHlla WHLUHOEHTHOCTH, CIHCOK CMexHocTH). [padbl, He
TpeOyOIme XpaHeHNs, Ha TIpUMEpPe TIPAMOYTONBHOH TabIHYIKH,
Pemenne 3amay Ha XpaHeHne rtpada ¥ KOHCTPYKTHBHBIX
rpad)OBBIX 3amay

O06xon rpaga B rybuny. HMcnonb3oBaHue YIPOIIEHHON BapHaliiy
anropntMa. Pazbrenne Ha KOMITIOHEHTHI CBSI3HOCTH

CrocoObr mokpacku BepilnH B xomxe anroputma DFS. Tlonck
LMKJIOB B rpade.

Hcnonbsopanne  creka B anropurme  DFS. 3anaua
TOMOJIOTHYECKOH COPTUPOBKH
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Paciuyperye MaTeMaTuqMeCKd M3YYEHHOTO PAHKUPOBAHWS [0
BOJIHOBOTrO anropurma. Odxox rpada B KMPUHY

HaxoxneHnne kpatdaiimero mapipyta B rpade. Boccranosienne
3TOro MapuUIPyTa nocne 0dxoaa
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