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BBenenue

HaL[I/IOHaJII)HaH TeXHOoJIormaeCckKkad oJImMMIInajla

Bceepoccniickas MexkIucIuIInHAPHAA OJIMMITHA A MKOJILHUKOB « Harmmonanbaas Tex-
HoJtormYecKas onuMinazay (namee — HTO) mpoBoauTest B COOTBETCTBUN C PACIOPSIKE-
uueMm IIpaBurenscrsa Poccniickoit Pegeparuu or 10.02.2022 Ne 211-p mpu KOOpAHHAIII
MunucrepcTBa Haykn u BbIciiero obpasoBanus Poccuiickoit Peyepanuu u 1pu coJieii-
crBun MunncrepcrBa npocserniennsa Poccniickoit @eneparun, MunncrepcrBa 1nudpoBoro
pPa3BUTHS, CBA3M U MaCCOBbIX KoMMyHuKaruit Poccuiickoit @eneparun, MuHucrepcrsa
HPOMBIIILIEHHOCTH U ToproBin Poccuiickoit @eneparuu, Acconpalun yIacTHUKOB TEXHO-
JIOTHYECKUX KPY?KKOB, AT€HTCTBa CTpaTEerudeCKUX MHUIMATUB 110 MPOJBUKEHUIO HOBBIX
npoektoB, AHO «Poccusi — crpana Bozmoxkuocreity, AHO «ILrardopma Hanmonansuoit
TEXHOJIOTUICCKON MHUIIUATUBDI».

[IpoekTHOe ymupasienne OUMIINAI0NH OCYIIECTBJIAET CTPYKTYPHOE IOpas3/ie/IeHIe
HamumonaibHOro mccie0BaTe/IbCKOro yHuUBepcuTera «BpbIciias IKojga SKOHOMUKUAS —
HenTp HammonaabHO#T TexHOTOTHMYECKON omMmmnaabl. OpraHu3alOHHBIA KOMUTET 110
IIOJAIOTOBKE 1 IPOBeieHn0 HarmoHaabHOM TEeXHOJIOIHIeCKOR OJMMIINA/Ibl BO3TJIABJISIIOT
HepBbIit 3aMecTuTes b PykoBoguress Apvuauctpanun [Ipesumenta Poceniickoit @eepa-
mun C. B. Kupuenko n 3amecturens llpencenarens IlpasurenscrBa Poccuiickoit ®Pee-
parun . H. Yepubimenko.

Bceepoccniickas MexkIucIunInHapHas oauMIIna a MKoaIbHUKOB 8-11 kiacca «Harw-
OHaJIbHAs TEXHOJIOTUYECKasl OJIMMIINAJIa» — 3TO KOMaHJHAsd WHxKeHepHas OJmMIuajia,
[IO3BOJISIONIAs IMKOJILHUKAM paboraTh B 41-M mHxkenepuoM Harpasjenuu. Oua 6a3upy-
ercs nHa onbiTe Onmumnuaasl Kpyxkosoro neuxkenuss HTU u nposogures ¢ 2015 rona,
a ¢ 2016 roma BxoauT B IlepedeHb Poccuiickoro cobeTa OJMMIIAA/L IMKOJbHUKOB M JIaeT
o0 TUTEIAM U IIPU3EPAM JIBIOTHI TPH MMOCTYTIJIEHIN B YHUBEPCUTETHI.

Beero 3asBku na yvactme B JeBaToM ce3oHe (2023-24 rr.) caMbIX MacIITabHBIX B
Poccnn koMaHTHBIX WHXKEHEPHBIX COPEBHOBAHUSX Tofan 6osee 141 Thicaun MKOIBHUKOB
U CTYJEHTOB U3 BCEX PEI'MOHOB CTPAHBI M CEMU 3apyOeKHBIX Tocy1apcTB: AzepbaiiizkaHa,
Benopyccun, Kazaxcrana, Kupruzun, Mosaosbl, Y36ekucrana u Yepuoropun. OO1mmit
oxsaT osmMIHa bl ¢ 2015 roga npeseicn 660 000 yuyacTHuKOB. https://journal . kruz
hok.org/tpost/pggs3bp7yl-tehnologicheskaya-podgotovka-inzhenernih
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HTO crocoberByer dopMupoBaHUIO MPOGECCHOHAIBHON TPAEKTOPUU MIKOJIBHUKOB,
yBJIEYEHHBIX HAayIHO-TEXHIIECKIM TBOPIECTBOM:

® OIIpeAe/INTb CBOIA HMHTEPEC B MUPE COBPEMEHHDBIX TeXHOJIOFHfI;
® [I0JIyYUTDH OIILIT PEIICHUA KOMIIJIEKCHBIX MH2KEHEPHBIX 3a/a4,

® OCO3HaHHO BbI6paTb BY3 IJid IIPOAOJI2KEHU A O6y‘{eHI/IH 1 IIOCTYIIUTDH B HEI'O Ha JIBI'OT-
HBIX YCJIOBUAIX.

Kpome Toro, HTO mno3Bosisier KaxKJI0My yYaCTHUKY ITO3HAKOMHUTHCS C IIEPCHEKTHB-
HBbIMU HaIIPaBJICHUAMHU TEXHOJIOTMYECKOI'O Pa3BUTHUA U BEIYIIUMMU SKCIEPTAMU, & TaKxKe
HalTH eJUHOMBIIIJICHHUKOB.

Ienrnocmu HTO

HaIII/IOHaJ'IBHaH TexXHoJiorndeckKasd oJIMMIInaJa — KOMaH/IHbIe NH>KEHEPHBIE CO-
peBHOBaHUA JIJigd HIKOJIBHUKOB U CTY/AEHTOB. Ocoboe IIPOCTPaHCTBO OJII/IMHI/Ia,ZLbI CO31aI0T
O6IHI/Ie IIEHHOCTH U CMBICJIBI, KOTODbIEC IIpedJaracTCd pa3dejidTh BCeM: Yy4aCTHUKaM, opra-
HU3aTOpaM, HaCTaBHUKaM, IKCIIEPTaM.

OcHoBa Bceiil oJIMMIINAAbI — 3TO COBPEMEHHOE TEXHOJIOINIeCKoe 00pa3oBaHmle Kak
HOBBIH YKJIa/1 >KU3HI B COBPEMEHHOM MHPe. DTOT YKJIaJ [0Ipa3yMeBaeT JJOCTYITHOCTh Ka-
JeCTBEHHOTO 00pa30BAHUS JI/IsI KarKJI0TO 3aMHTEPECOBAHHOTO Ye/I0BEKa, BO3MOXKHOCTD T10-
CTEIIEHHO M HEIPEPBIBHO YUUTHCA U Pa3BUBATHCsI, COBMECTHO CO3/IaBaTh CPELY, B KOTOPOit
ryMaHATAPHOE 3HAHIE M HOBBIE TEXHOJIOIUN B3AMMHO JOIOJIHSAIOT APYT Apyra. DTO HUIeasl
Oyaymero obmectsa. YdacTHEKE OJIUMINAIBI Y2Ke ceifdac MomaIaloT B Takoe OyIyIiee.

Kak OpPraHn3aTOpPbl Mbl HaJA€EMCA, 9TO IIPUHIUIILI, 3aJIO2KEHHbBIE B OCHOBY I‘Ir_FO7 CTa-
HYT O6LL[I/IMI/I IIPpUHIUIIaMA JIJId BCEX, KTO UMeET OTHOIIIEeHUuEe K O.HI/IMHI/Ia,[Le.

Pewams npuxaadnsie 3adadu, HAGUEAEHHBIE HA YMHOHCEHUE 0O0ULECTNBEHHO20
baaza

B copeBHOBaHMSIX 1 ITOATOTOBKE K HUM MBI aJIalITUPYEM peaJibHble 3aa9i COBPEMEeH-
HOI HAYKHW U MPOM3BO/ICTBA K 3HAHUSAM M HaBBIKAM, KOTOPbIE MOT'YT OCBOUTH ITKOJBHUKHA
U CTYJICHTBI. 3aJla9 UMeIOT NPUKJIaIHOe 3HAUEHUE JIJIsd JTIoJeil 1 He OTOPBAHBI OT peaJib-
HOCTH. MBI CTpeMuMCcsi K TOMY, UTOOBI yIACTHUKNA HMOHUMAJIH, JIJIS 9ero Hy»KHO peliaTh
TaKue 33191, KOMY B MUAPE CTaHeT JIyqIle, eCJIM OHI OyIyT pelarbcs CUCTEMHO U Ipodec-
cuoHaJibHO. lenHOoCTh OMIMMIIMAIBI 3aKIF0YAETCA B TOM, 9TO 3/I6Ch MOXKHO ITOIPOOOBATH
cebs B 9TOM, U HAWTU €IMHOMBIIIJIEHHUKOB JIJIsI PEIICHUs TI0JIOOHBIX 3aJ1a9 B OyIyIIEM.

Cosdasamdvb, a He Moavko nompebasms

Cozanne HOBBIX PEIeHNl MbI CTABUM BBIIE CTPEMJIEHUS MOTPEO/ISITh y2Ke CO3/IaH-
Hoe. Cosjlanue IMEHHOCTHU JIJIA JIDYTUX CTABUM BBIIIE MOUCKA JIUIHON BBITOJbI. IJTO HE
3HAYHUT, 9TO HY?KHO 3a0BITh O cebe U CaMOOTBEPXKEHHO IOCBATHUTD BCIO CBOIO YKU3HD JIEJTY
TEXHOJIOTHYIECKOTo 1porpecca. Ho TBopuecTBO BCerjia MPUHOCAT OOJIBIIYIO PaJIOCTh, YeM
moTpebIeHne. DTO OTHOCUTCS U KO BCEl OJIMMITHAIE.

OsmmMrimajia — 3T0 00IIee JIeJI0 OPraHU3aTOPOB, MAPTHEPOB U y4acTHUKOB. Criocob-
HOCTH NPUHUMATH IPOOJIEMBI OJIMMITMA b KAK CBOU U HBITATHCS PEIIUTh UX IEHHEee JIJIs
TBOPYECKOT'O YeJIOBEKa, YeM 2KeJlaHue HANTU HeJI0CTaTKU B paboTe Jpyrux.



Pabomamsb 6 xomanrde

CriocobHOCTh paboTaTh B KOMaHJE€ — 9TO He TOJBKO 3(hdeKTruBHAS CTpATErus Jeii-
CTBUsI B COBpeMeHHOM Mmupe. Pabora B KoMaHze He OTPUIAET HAJUUUsI CBOOOIHON BOJII
KazKI0r0 KOHKPETHOI'O0 yIaCTHUKA, €r0 3HAYMMOCTH U IIpaBa Ha cobcrBenHOe MHeHHe. Ho
B COODIIA MBI CTPEMUMCS JIOCTUTHYTH OOIIEl eI, ONUPAasiCh Ha B3aNMHOE yBarKeHHe BCEX
YYIACTHUKOB, YIUTHIBAs NHTEPECHI U CJIa0dble U CHJIbHBIE CTOPOHBI KazKI0T0.

Komanabr hopMupyioT 1esible cOOOIECTBa, KOTOPbIE MUMEIOT CXOJIHBIE e U IIeH-
HOCTU W MOTYT OYE€Hb MHOI'OE, IOCKOJIbKY CUJIbHbIE TOPU30HTAJILHBIE CBA3U ITOMOIalOT
peaim30BbIBATH CaMble JeP3KHe U aMOUITMO3HbIE 33)Ia9l. JTO TO, UITO HYXKHO JIJIT TEXHO-
JIOTHYECKOr0 Pa3BUTUsA. MBI 3aHATHI MOCTPOEHNEM TaKOI'O COOOIIECTBA W HAJEEeMCs, UTO
BBl 3aXOTUTE CTATh €r0 YacCThIO.

Ocsausams u omeemcmeeHHO pa3sueanmd HOBbBLE METHOA02UU

CoobmiectBo HarumonaibHONM TEXHOJIOITYIECKONR OJUMITHAIBI — YacTbhb Kpy:KKOBOTO
neuzkennss HTU. DTo mpexxie Bcero coobIecTBO JHOAEH, YBICUEHHBIX COBPEMEHHBIMU
TexHosjorusaMu. Hac Bcex oObemuHsieT cTpeMJIeHHe Pa3o0paThesd B HUX, CO3/aTh UTO-TO
HOBOE M HAfTH TaKUX Ke YBJICUCHHBIX €JIMHOMBIILICHHUKOB.

MpbI — gacThb €O00OIIECTBa TEXHOJIOITIECKUX YHTY3UACTOB, W JIJIT HAC IPAHUIIBI BO3-
MOYKHOCTell TeXHOJIOTHil Bcerja IMOJABUKHBI. VIMEHHO 1103TOMY IIPOCHM He 3a0bIBaTbh 00
9THKE WHXKEHEePa W YIEHOI'0, OTBETCTBEHHOCTHU 3a CBOW M300peTEHUd Iepe/l JIFObME, KO-
TOPBIX 9TO KacaeTcd. TBops HOBoe, He HaBpeu!

Hepamv wecmHo u npobosamsv cebs

Mpb1 ipuszHaeM, 9To 1modejia B COPEBHOBaHUAX BarkHa M Hy:KHa. Ho yTBepxKaeM, 9To
JIJIS TI00e bl He BCe CPEJCTBa XOPOIIU U IEIb He HABJISIeTCs OIPaBIAHUEM I IPA3HOM
urpol. [lobema okHa OBITH 3ac/IyzKeHa B paMKaX IPaBUJ, €IUHbIX /i1 BeexX. UesloBex,
KOTODPBIl UT'PaeT YeCcTHO, He OYIET CIUCHIBATH, HHTPUTOBATD, MMOJICTABIATE JPYTUX U 3a-
HUMAaTbCA IIpOYell HEe30POBOI KOHKYPEHIINe.

YeJsioBeK, KOTOPDIl UTPAaeT YeCTHO, — yBaKaeT ceds, CBOI0O KOMAHJIy U COIIEPHUKOB.
OH npuHIMaeT MMpaBuUia UTPHI U B 33/ JaHHBIX PaMKAaxX JIOKa3bIBAET IIPABO Ha 100e/Ty.

Mpur 6epeskem mpocTpancTBo OmmMnnabl Kak 0e30macHoe I BCeX YIaCTHUKOB. DTO
[IOMOTAET UCKATH ce0sI, 1 TP 9TOM He DOsAThCs IIPOOOBATH HOBBIE 3aJIa9H, OIIPEJIE/ISITH CBOT
JAJBHEHIINI IyTh, YIUTbCS Ha OMMOKAX M KaXKIbIi I'0Jl CTAHOBUTBHCS 00JIee CUJIbHBIM U
IIO0AIOTOBJICHHDBIM.

Bums weaosexom

CopeBHOBaHHSI — 9TO OYEHb CJIOXKHBIA M SMOIIMOHAJIBLHO HACBIIEHHBIH mporecc. dTo-
ObI OH NPUHOCUJI PAJIOCTH U IOJIb3Y BCEM, MbI IPU3BIBAEM BCEX YYACTHUKOB BECTU CeOs
MOPSAJIOYHO U JIyMaTh HE TOJBKO O cebe.

BexymBocTh, sMuaTusg u 3a00Ta — BOT UTO CJiejIaeT IPoIecc KOMMOPTHBIM U I10JIe3-
HBIM JI71d BceX. MBI IIeHUM yBarKeHHe TPy/Ia KazKJI0Io 9eJI0BeKa U ero MO3UInn, OepezkHoe
OTHOIIIEHHE K paboTe W »KU3HU KaxkJi0ro. M mpocuM oTKa3aTbCsi OT TOKCUYHON OIEHOY-
HOl KpUTUKU — OHA He PEIIUT Ballld MPOoOJIEMbl, a CJAeJaeT XyKe BaM, JPyroMy U Bceit



O/muMnuage B 1eJIOM.

YestoBeK, KOTOPBI OCTAETCS YEJTOBEKOM, YMEET IPU3HABATH OIMIMOKNA U OTBEYATDH 34
cJI0Ba W JieJia Iepej APYyruMu. 3J1ech 9TO IMeHAT. BeraB mepej ajabTepHaTUBON MeXK Ty
CHIOMHUHYTHOI BBIFOJION, KAIIPU30M K OOIIEl Ie/IbI0 COPEBHOBAHUSI — YEJIOBEK BBIOEpET
rocJieTHee W ITOMOYKET JIDYTUM, OpraHu3aTopaM U YIaCTHUKAM, TOJJIEPXKATh 3TY Meb.

BakHoe 3aMmeuaHme. DTOT TEKCT — KUBOE BbIparKeHue CMBICJIOB U riennocteiit Ha-
[IUOHAJILHOI TeXHOJIOrn4YecKoit oymmmmua ibl. OH OyJeT MEeHAThCS BMeCTe ¢ Pa3BUTHEM Ha-
ero coo0IecTBa. ABTOPBI ¢ 0J1ar0IapHOCTHIO MPUMYT TIOMOIIB OT BCEX, KTO IYBCTBYET
COIPUYACTHOCTD IEHHOCTSM U TOTOB BKJIIOYUTHCH B UX JIOPAOOTKY.

Opeaarusayuonras cmpyxmypa HTO

HTO — mexmpeamernast ommiuaia. CIieKTp COpeBHOBATEIbHBIX HAIIPABJIEHUI (TIpO-
dbueit HTO) cdopmupoBan Ha OCHOBE aKTyaJbHONO TEXHOJIOMMYECKOIO MIAKETa U CBI3aH
C pelreHneM COBPEMEHHBIX MPODJIEM B Pa3IHIHBIX TEXHOJIOTHIecKnx orpacisx. C 1moJi-
HBIM TIepevdHeM HanpasieHuil (mpodusieii) MoKHO o3HaKOMUThCs Ha caiite HTO: https:
//ntcontest.ru/tracks/nto-school/.

CopesroBanns B pamkax HTO mpoBoggaTcst 10 4eTbIpeM HalpaBIEHUSIM:

1. HTO Junior st mkonbHUKOB (57 KJIaccsl).

2. HTO mkosnpaukoB (8-11 Kiaccsr).

3. HTO cryuenTos.

4. Konkypc mudposbix noprdosmo «Tagantr HTO».

B 2023/24 yuebnom romy 28 mpoduieir HTO sritouenst B Ilepedens osmmimar
ITIKOJILHUKOB, yTBep2KaaeMbril [Ipukazom MunucTtepcTBa HayKu U BBICIIEINO 00PA30BAHUS
Poccuiickoit @enepannn, a Takxke B [lepedersb onuMima i 1 UHBIX WHTEJIEKTYaJIbHBIX U
(M) TBOPUYECKMX KOHKYPCOB, yTBEDXKJAeMbIil nmpuka3omM MuHHCTEpCTBa MPOCBEIeHUs
Poccuiickoit @emeparuu, 910 gaer mpapo mobeanressm u mpusepam mpoduieit HTO mo-
CTymaTh B By3bl cTpaHbl 6e3 BerynuTeabHbix uctbiranuit (BBU), momyqanrs 100 6aswios
EI'S nim nomosmanTebabie 10 6a110B 3a MHIUBHLyaJIbHBIe HocTixKkeHus. [IpenmymnecTBa
npu nocryivieanu nodeauresnam u npusepam HTO nperaraior 6osee 100 poccuiickux
BY30B.

HTO s crapiekaccHIKOB TPOBOIUTCS B TPHU JTalla;

e [lepBbIit OTOOPOYHDI STAIl — 3a09YHBIN WHAWMBU Iy IbHBIN. Ha nanmnom sramne ydact-
HUKaM TIpeJjIaraloTcd 3a/a49u M0 JIBYM IIPEJIMETaM, COOTBETCTBYIOIIUM TOMY WJIH
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MHOMY ITPOMUIIIO, & TAKXKe 3a/IaHust, (POPMUPYIOITUE TEOPETUIECKNE 3HAHUS U [IPE/I-
CTaBJIEHUS TI0 HAIPABJIEHUSM BBHIOPAHHBIX MTPOQUIIEi.

e Bropoii oTOOpOYHBIi dTall — 3a09HbIN KoMaHublii. Ha qanmoM sramne ydacTHIKaM
[Ipe/JIAaraloTCs MHIUBHTYaIbHbIE KOMIIETEHTHOCTHBIE U KOMAHTHbIE 33/Ia91, CBA3aH-
HBIEe C HallpaBJeHIeM BBIOpAHHOIO IIPOMUIIs.

e 3aKJIIOYNTE/IHHBIN 9TAll — OYHBII KOMaHIHbBI. DTall IPEICTaBISeT CODOI OIHBIE CO-
PEBHOBAHUSA JIIUTEILHOCTHIO 5—6 JTHEl, Ky 1a IPUe3KaloT KOMAH bl CO BCEil CTPAHbI,
YCIIEITHO CITPABUBIIKIECS C JIBYMsI OTOOPOYHBIME TallaMU, U PEITaloT KOMILIEKCHbBIE
[IPUKJIaIHbIE NHXKEHEPHBIE 33/ 1a4M.

ITpogpuau HTO 2023/24 yuebroezo 20da u coomeemcmayrowuii yposensv PCOIIT

ITpoduam 11 yposaa PCOIILL

e ABTOMaTH3aIMa OU3HEC-TIPOIECCOB

e DecnmioTHbIE aBUAIIMOHHBIE CUCTEMBI

e Bojibie poOOTOTEXHUYECKUE CHCTEMBI

e llmKeHepHble OMOJIOTUTYECKUAE CUCTEMBI

e luresiekTyaababie pOOOTOTEXHUIECKIE CUCTEMbI
e HeiiporexHosiorun m KOrHUTUBHBIE HAYKU

e Texnosioruu GECIPOBOIHON CBSI3M
ITpodnan III yposaa PCOILL

e ABTOHOMHBIE TPAHCIIOPTHBIE CHCTEMBI

e Ana/m3 KOCMUYECKNX CHUMKOB U T'€OIPOCTPAHCTBEHHBIX JTAHHDBIX
e ASpPOKOCMUYECKHE CUCTEMBbI

e BoJibime maHHble U MAIIMHHOE 00yYeHUe

e [eHOMHOE peJlaKTUpPOBaHUE

e llHTesIeKTyaabHbIe SHEPreTHICCKUE CHCTEMbI
e ludopmarmonnast 6€3011acHOCTh

e llcKycCTBEHHBIN MHTEJLIEKT

e Jleratomas pobOTOTEXHUKA,

e HamnocucreMbl 1 HAHOMHZKEHEPUA

e Hosble MmaTepualibl

e [lepemoBbie TPOU3BOICTBEHHBIE TEXHOIOTUN

e Pa3paboTka KOMIILIOTEPHBIX UI'D

o CIyTHUKOBBIE CUCTEMBI

e TexHoJyioruu BUPTyaJbHON peasbHOCTU

e TexHOJIOrUY JIOTOJIHEHHON PeaJIbHOCTH

e Texnosioruueckoe IpeaIpUHIMATETHCTBO

e YMHBII ropo/I

e Doronnka

e [IudpoBble TEXHOJIOIUN B apXUTEKTYPE

e flnepHble TEXHOIOIUN

ITpodunu 6e3 yposus PCOIILL
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Hayunas MenmakoMMyHUKAIIS

[IporpammMuast uH:KeHepUsi B (PUHAHCOBBIX TEXHOJIOTHSX
CoBpemeHnHasl MMUINEBasg WHXKEHEPU

TexHoorn4ueckKoe MeiKepcTBO

Ypbanuctuka

HudpoBoe mpon3BoaCTBO B MAITTHOCTPOEHUN
HudpoBoit MHAKUHUPUHT B CTPOUTEILCTBE

[wuppoBble ceHCOPHBIE CUCTEMBI

Hosble npodunm 6e3 yposas PCOILL

Nuadoxumus

KBaHTOBBINT MHKUHUPUHT

TexHOIOTNN KOMITBIOTEPHOTO 3PEHUST U ITU(POBHIE CEPBUCHI
Hudposas ruapomeTeoposiorus

[HudpoBoe mecTopok ieHne

O6parure BHEMaHue, 9T0 B osmmrmasie 2024 /25 rojga crnucok npoduieil, B T.9. BXO-
namux B PCOIL, u ypouun PCOIIl — moryT moMeHsIThCs.

Yuaactue B HTO MoxkeT nmpuHsTh JI000M IIKOJIBHUK, o0ydarortuiica B 811 kjacce.
Yare Bcero OummMmIimajia MpUBJIEKACT:

YUAIIXCA TEXHOJOIMYIECKUX KPYZKKOB, JIIOOUTEIN UHKEHEPHBIX U POOOTOTEXHUYIE-
CKUX COPEBHOBAHMUIA;

OJINMITUA/THUKOB, KOTOPbIM WHTEPECHBI MEXKIIPeJIMETHBIE OJIMMITUA,IbI;
¢gaHaTOB U AJIENITOB TEPEIOBBIX TEXHOJIOTHUIA;
MMKOJIbHUKOB, YYaCTBYIOIINX B XaKaTOHAX, IPOEKTHBIX KOHKypCcax U IIKOJIaX;

OyIymux IpeIpuHIMAaTe e, HaMepeBaomuxcs HaiiTn Ha OmMIra, e e TmHOMBITI-
JIGHHUKOB JIJIsI OYJIyIIero craprara;

YyBJIEeKaONIUXCsd MKOJIbHUKOB, KOTOPbIE XOTAT BUJAETH IIPEAMET HINpe yqe6HI/IKa.

[HosrakomuTts mikoabHKOB ¢ HTO u ee Hampas/ieHusiMu, 3aMOTUBUPOBATH TPUHSTD
yaactre B HTO moxk#O ¢ momoripio creruasibabix Meporpusatuit: Y pok HTO u Jlau HTO.
Kaxk memarory nposectn ¥Ypok HTO, nnn kak B 00pa3oBaTeIbHOM YIPEKIEHUN OPTaHU-
zoBarh Jlenr HTO MOXKHO TOBHAKOMUTLCS B METOJIMYECKUX PEKOMEHJIAINAX Ha caiiTe
HTO. Tam ke MOXKHO BBIOpaTh U CKadaTh HEOOXOMAUMbIE YPOKHU U MOJOOPKUA MATEPHUAJIOB
II0 HaIIpaBJleHnaM https://nti-lesson.ru/.

n L]



https://nti-lesson.ru/
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Yuacteys B HTO, mKoOJIbHUKY [OJIyYaiOT BO3MOYXKHOCTH PAabOTATh C HMPAKTHKOOPU-
E€HTUPOBAHHBIMU 33/[a9aMy B O0JIACTU TTPOPBIBHBIX TEXHOJIOTUI, cCOOUPATH KOMAH bl €1~
HOMBIIIIJIEHHUKOB, BKJIIOYAThCS B IMPO(MECCHOHATBHOE IKCIEPTHOE COOOIECTBO, a TaKiKe
3apaboTaTh JBIOTHI /IS TIOCTYIIJIEHUS B BY3BI.

Y HTO ecth maoma ku MOATOTOBKH 110 BCeil cTpaHe, KOTOPhIe 3aHUMAIOTCs IIPUBJIE-
YeHNeM YYaCTHHKOB M IIPOBOJIAT MEPOIPHUSTHSI IO IOArOTOBKE K copeBHOBaHMAM. OHHI
MOT'YT OBITH OTKPBITHI:

e B OpraHuzalusx oOIIero u JOIOJHUTEIHHOTO 00pa30BaHUd;

e Ha 0a3e YACTHBIX KPYKKOB B 00JIACTHU IIPOTPAMMUPOBAHUS, POOOTOTEXHUKHU U UHBIX
TEXHOJIOI'UIi;

® B BYy3aX;

e TexXHOIIapKax
U JIPYTUX OpraHu3aludgx.

Kazkmoe obpasoBarebHOe yUupexkjeHne, yIeHnKn Koroporo ydacteyior B HTO wmim
HTO Junior, MoxKeT ¢TaTh IIOMAIKON IOATOTOBKI K OJUMIIHA/IE, UTO JTA€T BO3SMOYKHOCTD
BKIIOUnThCsd B KpyxkkoBoe masuxkenne HTI.

Ha caitte HTO pa3mertienbl HHCTPYKITUH O TOM, KaK OPraHU3aIliusl MOYXKET CTATh ILI0-
MAJIKOIN MoJAroToBKU: https://ntcontest.ru/mentors/stat-ploshadkoi/. YeiaoBug
perucTpannu 1 TpedboBaHusI K paboTe ILIONIAI0K IOJANOTOBKI OOHOBJISIIOTCS BMECTE C Pas3-
BuTHEeM oJinMInaabl. OOHOBIEHHASI BEPCHUs pa3MeIlaeTcs Ha caiiTe mepe ] HadaJIoM HOBOT'O
IAKJIA& OJIUMITAA/IbBI.

Hacraaukun HTO

B HTO 6osibiioe BuuManue yiessiercss pabore ¢ HacraBuukamu. Hacrasuuk HTO
OKa3bIBAET BCECTOPOHHIOI MOJIEP:KKY ydacTHUKaM OJIMMIINaIbI, IIOMOTasl peliarTh Op-
raHM3aIMOHHbIE BOIIPOCHI U PAa3BUBATH KAK TEXHUYECKHE 3HAHWS U KOMIIETEHIIUHU, TaK U
COIUAJIbHBIC HABBIKU, CBI3aHHBIE ¢ PAOOTON B KOMAaHJIE.

HacraBuukoM MoOXKeT crTaTh JIFOOOW dYe0BEeK, KOTOPOMY HHTEPECHO COIIPOBOXKIATH
YYACTHUKOB M ITIOMOTaTh UM (POPMHUPOBATH HEOOXOUMBbIE JIJI PEIIEHUsT TEXHOJIOINIEeCKUX
3aja9 KOMIIETEHIINA U TOTOBUTHCA K COPEBHOBAHHUAM. DTO MOXKET OBbITh IIPeIojiaBaTe b
IIKOJIBI MJIM BYy3a, IeJaror JIOMOJTHUTEILHOI0 00pa30BaHusI, PYKOBOIUTE/Ib KPYKKa, IKC-
IepT B TEXHOJIOIMYECKO 00J1acTh, IpejicTaBuTe/Ib OM3Heca u T. 1. Kcim HacTaBHUKY He
XBaTaeT COOCTBEHHBIX 3HAHUI, OH MOXKET IPHUBJIEKATH KOJIJIEI U BHENIHUX SKCIEPTOB U


https://ntcontest.ru/mentors/stat-ploshadkoi/
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HOJJIEPKUBATDh YCUINA U MOTHBAIMIO YIEHUKOB, KOTOPbIE PasOUparoT 3adadud CaMOCTO-
arenbHo. Ha mamabiii MomeHnT coobiecrso nacrapaukos HTO Bkimouaer B cebst 6oJiee
7 TBICSY YeJIOBEK.

['maBHast 3ajava HACTABHUKA — BBICTPOUTH KOMILIEKCHYIO CTPYKTYPY IOATNOTOBKN
K OumMmimajie B TedeHme Bcero ydeOHOro roga. B obsiacTi OTBETCTBEHHOCTH HACTABHU-
Ka HAXOIUTCS MOAJIEPKKA MOTHUBAIIMNA YIACTHHKOB M IIOMOIINb B PEIIEHIN BO3HUKAIOIIIX
npobem. He MeHee BarkHO 3abUKCUPOBATH IEIN U OXKHUJIAHUA OT IIPEJICTOSIINX COPEB-
HOBaHU, ITO MOMOYKET OIEHUTH HPUPOCT TPOMECCUOHATBHBIX KOMIICTEHIINH, JTUIHBIX 1
KOMAH/IHBIX HABBIKOB 38 BPEMsI ITOJITOTOBKHU.

[Ipumepb! OpraHU3aIMOHHBIX 3a/1a1, KOTOpbIe cToAT mepen HactaBankom HTO:

e ludopmuposanne u padora ¢ moruBarnueit. Ha stame perucrparuu na Oymmiuaty
HACTABHUK IIPUBJIEKAET YIACTHUKOB, pacckasbiBas, uro Takoe HTO u kakue mpe-
UMYIIeCTBa OHa TpejiaraeT. HacTaBHUKY HEOOXOIMMO pas3odparhcsd B yCTPOHCTBE
HTO, sramax m pacrnucanum 9TamoB, a TaKxkKe U3YyIUTh MPOMUIH, ITOOBI TOMOYb
KazKJIOMy yYEHUKY BbIOpaTh HanboJiee MepCrleKTUBHbIE U MHTEPECHBIE JIjIs HEro Ha-
[IPABJICHUSI.

e QopMmupoBanme MporpaMmbl MOAroToBKU. HacTtaBHUK cocraBisgeT rpaduk MoJro-
toBkrn K HTO wu ciepur 3a ero peajmzarueii, pyKOBOJsS MPOIECCOM TOJTOTOBKM
YIEeHUKOB.

e OrciiexkuBanue cpokoB. HacraBauk ciieut 3a cpokamu rnposeieHus 3tanoB HTO u
HAIIOMUHAET yYACTHUKAM O HEOOXOJIMMOCTH CBOEBDEMEHHOW 3arpy3KHU peIeHuii Ha
mrardopmy.

[Ipumepsl 3a/1a4 HACTABHUKA, CBA3AHHBIX C HETIOCPEICTBEHHOMN TOJIOTOBKOI K COPEB-
HOBAHUSIM:

e AHa/M3 KOMIIETEHIINI yJacTHUKOB. HacTaBHUK BMeCTe € YUCHHKAME OIEHUBAET
KOMIIETEHITNH, KOTOpble HeoOxomumMbl Jijist yenerrnoro yaactus B HTO, Boissisier
HEXBATKY 3HAHWI U HABBIKOB U OTOMpAaET MaTepUaJsbl U 3aJa491, KOTOPbIE YIeHUKAM
HY?KHO U3Y4YNTb U PCIIUTD.

e CosleprkaTresibHas MOJNOTOBKA K IIEPBOMY M BTOPOMY OTOOpOUIHOMY 3Taiy. Hacras-
HUK BMeCTe C yYeHWKaMU M3ydaeT MaTepuaJibl Jijisd MOJTNOTOBKH, PEKOMEHI0BaH-
Hble pa3pabOTYMKaMU BBIOpAHHBIX Npoduieil, a TakxKe pa3dupaeT W periaer 3a-
maan HTO mpomuieix ce3oHOB. PekoMeH1yercst UCoib30BaTh 3alucu BeOMHAPOB,
MaTepHuaJibl U OHJIAWH-KYPCHI TTpoduIeii.

L CO,ZLep}KaTe.HbHaH IIOJTIOTOBKa K 3aKJ/IIOYUTE/JIbHOMY 3Tally. HacraBauk mMoxKeT mc-
II0JIL30BAaTDh pa36opb1 3a/a4 3aKJ/JIIOYUTEJIbHOI'O dTalla IIPOIIJIBIX JIET, a TaK>Ke CJie-
JAUTDL 3a pacCllnCanueM IIOJATOTOBUTE/ILHBIX OYHBLIX M JUCTAHIITMOHHBIX MepOHpI/IHTI/Iﬁ
1 peKOMEeHI0BaTh YHYE€HUKaM UX ITO0CeHlaTb.

[Tpumeps! 3a1a1 HACTaBHUKA B 00JIACTU PA3BUTUA COIUAJIbHBIX HABBIKOB, CBSI3aHHBIX
C Pa3BUTHUEM JIMIHOM 3(DPEKTUBHOCTH W B3AUMOJICHCTBUSA C JIPYTUMU YIACTHUKAMHU:

o Gopmuposanne koman . Bropoit orbopounsiit start HTO npoxoaur B KOMaH/1HOM
dopmare. HacraBuuk momoraer ydaennkaMm cpopMupoBaTh 3HHEKTUBHYIO KOMAHTY
C ONITUMAJILHBIM paclipe/ie/ienneM poJieil. B psje ciydaeB oH MOXKeET COJIeiCTBOBATD
B IIOWCKE HEJOCTAIONINX YYACTHUKOB KOMAH/[IbI, B TOM YHCJIEe B JPYTUX FOPOJAX W
CTaTh HACTABHUKOM TaKON KOMAHJIbl, KOMMYHUKAINA B KOTOPOIl OCYIIECTBIISIETCS
yepe3 web-cepBuchHI.

o OrciiexkuBaHue Iporpecca n aHaJii3 IIOJIYy9YEHHOI'O OIIbITa. HacraBauk IIPOBOJIUT pe-
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dtekcuio porpecca OT/Ie/IbHBIX YIACTHUKOB U KOMAH/IBI 110 PE3YJIbTaTaM KazKJI0ro
starta HTO u mocste 3aBepiniernst y4acTsi B CODEBHOBAHUAX. DTO TOMOTaeT yaacT-
HUKaM OIeHUTH CBOE JIBUYKEHHE 110 TPAEKTOPUU COPEBHOBAHMUIl, CUJIbHBIE U CJIa0bIe
CTOPOHBI, c(HOPMYIUPOBATH, KAKUX KOMIIETEHITHI HE XBATUJIO [T OOJIee BBICOKOTO
pesysibTaTa  KakK UX MOXKHO YJIYUIIATH B OY/IyIIEM.

o [lomaepkka U MOTHBHpOBaHUE y4YacTHUKOB. HacTaBHHMK TOJIep:KUBAET HHTEPEC
YUIEHUKOB K COPEBHOBAHUSIM, & TaKKe IIOMOraeT UM COXPAHSTH BBICOKYIO MOTHBA-
A0, YTO OCODEHHO BarKHO, €CJIM KOMAaH Ia MOKa3aJja Pe3yabTaThbl XyKe, YeM OyKU-
JTAJIOCh.

e BricTpamBanme WHIMBUyaIbHONI 0Opa3oBaTeIbHON TpaekTopun. HacraBHUK MOZKeT
[TOMOYb YI€HUKAM OCO3HAHHO CO3/1aTh COOCTBEHHYIO TPAeKTOPWIO Pa3BUTHA, B TOM
qncye Bie HTO: moabop obydaronux KypcoB W COpEBHOBaHUIl, BBIOOD By3a U Ha-
IpaBJIeHUS JTa/IbHEHIIero o0y YeHust.

Ilopnepxxka macraBankoB HTO

Pabore HacTaBHUKOB IOCBAIIEH OTACAbHBIN pasjen Ha caiite HTO: https://ntcont
est.ru/mentors/.

s cucremMaTn3anun 3HaHUN U IIOAXOJ0B K paboTe HACTABHUKOB B PaMKaxX WHIKe-
HEPHBIX COPEBHOBaHMII paszpaboTaH Kypc «/lao HauymHAIOIEro HacTaBHUKA: KaK COIIPO-
BOXKJIATH WHYKEHEPHbIE KOMaH Ibl»: https://stepik.org/course/124633/promo. Kypc
dopmupyet obImue mpejacTaBieHns 0 padOTe HaCTaBHUKOB B 0OJIACTH ITOJINOTOBKHU yYacT-
HUKOB K MHKEHEPHBIM COPEBHOBAHUSIM.

1151 coBepInieHCTBOBaHUS TPO(ECCUOHATBHBIX KOMIIETEHIINN 110 HAIIPABJIEHUIM IIPO-
duteit pazpadoran Kypce «/lao HacTaBHUKa: KaK PA3BUBATH TEXHOJIOTMYECKNE KOMITETEH-
nmuusy: https://stepik.org/course/186928/promo.


https://ntcontest.ru/mentors/
https://ntcontest.ru/mentors/
https://stepik.org/course/124633/promo
https://stepik.org/course/186928/promo
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HacraBnukam jij1d BejieHUSA 3aHATUN C yICHUKAMU IIPeIaraloTcd oOpa30oBaTeIbHbIC
IpOrpaMMBbl, pa3paboTaHHble HA OCHOBE BOCBMUJIETHETO ONBITA OPTaHU3AINH MTO/INOTOBKHI
k HTO. B nacrosmuii MOMeHT Takue MporpaMMbl IpejcTaBjenbl 10 10-Tu 1mepeoBbIM
TEXHOJOIMYCCKUM HallPaBJICHUAM:

® KOMIILIOTEDHOE 3peHue;

® I'CHOMHOE DeJIaKTUPOBaHUE;

® BOJIHAd, JIETAOMAs U MHTEJIEKTyaJbHas POOOTOTEXHIKA,

e MAIMHHOE 00yYeHne U UCKYCCTBEHHBI NHTEJIIEKT;

® HEHPOTeXHOJIOINY;

e OecrpoBOIHAS CBsA3b, JOIOJHEHHAS PEaIbHOCTD:

u Jp.

https://ntcontest.ru/mentors/education-programs/.

Peructpupysce na nnardopme HTO, nacraBHUKE TIOJTyYaIOT JOCTYI K TUIHOMY Kabu-
HETY, B KOTOPOM OTOOpazKaeTcsl pacliucanmne OTOOPOUHBIX COPEBHOBAHUI U MEPOIPUATHUIT
IO TIOJIFOTOBKE, TpeboBaHUs K 3HAHUAM U KOMIIETEHITUAM IIPU PEMIEHUN 3a7a49 0TOOPOU-
HBIX ITAIOB.

Dopmupyercst coobiectso HacrasuukoB HTO. Exkeronno Kpyzxkosoe isuxkenne HTU
npoBoUT Beepoccniicknit KOHKYPC TEXHOJOTMYECKUX KPYKKOB: https://konkurs. kr
uzhok.org, NPUHATH ydacThe B KOTOPOM MOXKET KaKJIblii HacTaBHUK. [lo mToram KoH-
Kypca KpYKKH-YYaCTHUKN pa3MelaioTcd Ha Bceepoccniickoil KapTe KpPyKKOB: https:
//map.kruzhok.org.


https://ntcontest.ru/mentors/education-programs/
https://konkurs.kruzhok.org
https://konkurs.kruzhok.org
https://map.kruzhok.org
https://map.kruzhok.org
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B 2022 roxy 6n11 pazpaboran HapuraTop Jijiss HacTaBHUKOB KOMAHJ[ MJIM OTAEIbHBIX
yaacTHnKoB HTO: https://www.notion.so/bdlv/5a1866975c2744728c2bd8ba80d21

ec2.

HaBurarop opreHTHpOBaH Ha HAYMHAIONINX HACTABHUKOB U MTOMOTAET MOTPY3UTHCS B
pabory ¢ HTO. Onpirabiv HacTaBHuKaM Hapuratop mMoxkeT ObITH 10JI€3€H KakK COOPHUK
BazKHBIX PEKOMEHJIAIINNA U CTaTEH:

CwmoryT jiu Mmou yaenuku npuaath yuacrue B HTO.
Kaxk nacraBuuky 3apeructpupoarbes 8 HTO.
Kak momoub yuacTHUKaM BbIOMPATH IPOQUIIH.

Y10 MOYXKHO yCIETH CJIe/IaTh, €CJIU 1 U MOU YIEHUKU HAYHEM yYacTBOBATH C HOBOI'O
y4eOHOTr0 rojia.

Kak ybenuts pykososcrBo Briountbes B HTO.

YT0 BaxKHO 3HATDH, HAYMHAA MOJITOTOBKY IMTKOJIHLHUKOB.
Kak opranuzoBaThb MoJroToBKY.

Kak nposonuth pediiekcuro.

Kak moTuBupoBaTh y4acTHUKOB.

Kak paborars ¢ komamnoit yaacrankos HTO.

OpraamzaTopbl OJIMMITIAIbI TAKXKE OKA3BbIBAIOT IKCIIEPTHO-METOIMIECKYIO TTO/JIePIK-
Ky COODIIEeCTBY HACTABHUKOB. DbIN pa3paboTaHbl METOIMYeCKNe PEKOMEH TAINN JIJIs Ha-
CTAaBHUKOB: «TexHosormdeckas MOJrOTOBKa MHKEHEPHBIX KOMaH 1»: https://journal.
kruzhok.org/tpost/pggs3bp7yl-tehnologicheskaya-podgotovka-inzhenernih.
Paccmorpenbl 0COOEHHOCTH TTOJITOTOBKYU K O-TU HAIPABJIEHUSIM:

Boabmune nannwie.

MarmmaHOE 00y4YeHne.


https://www.notion.so/bdlv/5a1866975c2744728c2bd8ba80d21ec2
https://www.notion.so/bdlv/5a1866975c2744728c2bd8ba80d21ec2
https://journal.kruzhok.org/tpost/pggs3bp7y1-tehnologicheskaya-podgotovka-inzhenernih
https://journal.kruzhok.org/tpost/pggs3bp7y1-tehnologicheskaya-podgotovka-inzhenernih
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e lICcKycCTBEHHBINT MHTEJLIEKT.
e CIIyTHUKOBbBIE CUCTEMBI.

® ﬂeTanmaH pO6OTOTeXHI/IKa.

Jlnst macrapauko HTO paspaborad m OCTOSIHHO TOIOJIHSAETCS CTPAHNIA ¢ MATEPU-
aJaMu I TPpOogeCCUOHAIBHOrO pa3BuTud: http://clc.to/for-mentor

[=], A [=]
[=]



http://clc.to/for-mentor

BoJabinue jgaHHble M MalllMHHOE O0Oy4e-
HUEe

Jloruka BbICTparmBaHUs OJTUMIIHAIHBIX 3aJaHuil B pamMkax HannoHnaabHOI TeXHOJIOIU-
YeCKO OJIMMINAIBLI 110 Tpod o «bobime gaHHble ¥ MAIIHHHOE O0YJYEHUEe» sIBJISIETCSI
KJIFOYEBBIM 39JIEMEHTOM, OIPEIEISIONINM KAdeCTBO M CJIOKHOCTH 3aJad, IpeIaraeMbIX
y4JacTHUKAM Ha dTallaX copeBHoBaHwmit. [IuKII 3ajjanuil HAITpaBjieH HA pa3BUTHE HABBHIKOB
B 00/IaCTH aHAJIN3a JAHHBIX, PAOOTHI ¢ OOJILIIUMHI OObeMaMu MHPOPMAIIUNA U IPUMEHEe-
HUsI METOJIOB MAIIMHHOTO O0yYeHus I PelieHus pa3Hoobpa3HbIx 3aj1ad. Harpasierue
«Bosbine nanHble U MAIIMHHOE O0yUeHHe» (DOKYCHUPYeTCs Ha pEelIeHUun 3aJiatd, CBI3aH-
HBIX C aHAJIM30M JaHHBIX. B coBpemeHHOM Mmpe, Girarogapst COnmuaabHO-9KOHOMUIECKIM
U TEXHOJIOTHIECKUM JIOCTUZKEHUSAM, MbI €2KETHEBHO TOJIydaeM OI'POMHOE KOJIMYECTBO WH-
dopmalnum o0 JAedATeTbHOCTH YesIoBeKa. DTH JIaHHble MOXKHO 00pabaThiBaTh, aHAJIM3UPO-
BaTh U YIIOPSI0IUBATD.

OcHoBHas 116716 TPOGUIT — HE TOJIHKO TPOBEPUTH 3HAHUST YIACTHUKOB, HO U PA3BUTH
UX YMeHUe JIOTUIEeCKN MBIC/IUTh, IPUHAMATH PEIIeHNs] Ha OCHOBE JIAHHBIX, aHAJIU3UPOBATH
nH(MOPMAINIO ¥ IPUMEHSTH IIOJIyIeHHbIe 3HAHUS Ha MPAKTUKE. 33 aHud OJTUMIIAA bl da-
CTO CTPOATCA TaKuM 00pa30M, 9TOOBI IPOBEPUTH HE TOJIBKO TEOPETUUIECKOE IMOHUMAHUE
MarepuaJa, HO U CIIOCOOHOCTH YIACTHUKOB K IPUMEHEHUIO TI0JIyYeHHBIX 3HAHUI B peasib-
HBIX CATyaITHAX.

SuakoMcTBO ¢ ipoduiem Haunnaercs ¢ «Ypoka HTO» mo npoduiio «Bombiue gan-
HbIE 1 MAITUHHOE 00YYeHre», KOTOPBII TPOBOJIUTCS B 00Ie00pa30BaATEIbHBIX YIPEK ICHU-
ax. MarepuaJibl it IpOBEJICHUS YPOKa HaxoJdTcd Ha cafite https://nti-lesson.ru/
U JIOCTYITHBI TIOCTIe PErucTpanny Ha miatdopMme «TamanTs. YPoK morpyxKaer yIacTHHKOB
B BBINIOJTHEHNE PEAJbHBIX 33J1a4, CBA3AHHBIX C aHAJU30M OOJILININX O00BHEMOB JAHHBIX, a
TaKKe 3HAKOMUT yYaIllUXCs ¢ TAKUMU TOHATUSIME KaK OOJIbIINE JJaHHbIe, MAIMHHOE 00Y-
YEeHHE U IIPEJIJIATAeT PEIUTh CJI0KHYIO 33/1a9y XY/I0KECTBEHHOI'O IIEPEHOCA CTU/IS Ha A3bI-
Ke TporpammupoBanus Python ¢ ucnonb3oBannem mHCTpyMeHTa Bu3yaau3anun Jupyter

Notebook.

J1J1st IOJIPOTOBKY yYacTHUKAM IIPE0CTaBIeHbI MaTEPHUAJIBI 110 ITPOTPAMMHUPOBAHUIO HA
Python u ucroyib30BaHNI0 OCHOBHBIX OUOJIMOTEK JIjIsI aHAJM3a JIAHHBIX, OCHOBAM MallllH-
HOTO OOYYEHHsI, TEOPUHM BEPOATHOCTEH, TPAKTUKYMbI U COOPHUKH 3aJ1a4 C HPEIbLIIYIITIX
copeBHOBaHUil. Marepuasbl ecTh Ha cTpaHuile TpoduiIsd U Ha caiite mpoekTa AKaIeMust
UCKYCCTBEHHOTO UHTEJIJIEKTA JIJIs MMTKOJHHUKOB.

KitroueBbie aceKThl JIOTMKU BBICTPAUBAHUSA 33/ aHUIl BKJIIOYAIOT B ceOs TIOCTEIIEHHOE
yCJIOKHEHMe 33724, 0T 6a30BOT0 yPOBHS K O0JIee CJIOXKHBIM, TOITAITHOE PA3BUTHE HABBI-
KOB YYaCTHUKOB W IIPEJIOCTaBJIEHNE BO3MOYKHOCTU ITPOSIBUTH CBOM YMEHUS B PA3TMIHBIX
obJIacTdX aHajn3a JIAaHHBIX U MAIUHHOTO oOydenus. Kpome Toro, 3ajanus MOTyT ObITh
MIOCTPOEHBI TAKUM 00pa30M, YTOOBI TPeOOBATH HECTAHIAPTHOIO MOAX0/a K UX PENIeHUIo,
CTUMYJIUPYS TBOPYECKOE MBIILJICHUE U WHHOBAIIMOHHDBIE TIOIXO/IbI.

B pamkax mepBoro orbopovHOro sTara yIacTHUKAM HEOOXOIUMO PEelIuTh 3a/Ia9u 110
MaTeMaTuke u MHPOPMaTHKe Ha IPEJIMETHOM TYype, OCBOUTH TEOPHUIO MAIUHHOTO 00yve-
HUs Yepe3 o0pa3oBaTe/IbHbIN OJIOK U pa3BUTh CBOM KOMIICTEHIIMU B aHaJN3€ JIAHHLIX Ha
MHKCHCPHOM TyDe.
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3a,ua‘{1/1 BTOPOI'O 39Talla T'OTOBAT Y4YaCTHHKOB K 3aJadaM 3aKJ/JIIOYUTEJIbLHOI'O 3Talla.
YyacTHUKN 3HaKOMSITCA ¢ Iutardopmoit all cups, Ha KoTOpOil pasmereHo 3aaHusl, KO-
TOpBIE TPEICTABIAIOT U3 ce0d 3aa9u 0 OJTUMIINATHOMY MTPOTPAMMUPOBAHUIO W 33111
10 MAIMHHOMY OOYYI€eHUIO.

Ha 3ak/miounTe/ibHOM 3Talle y9aCTHUKU COPEBHYIOTCS B IOCTPOEHUH ITPOTHO3HON MOJIe-
Jii. 3aJ1a9u 3aKII0UATETHHOTO STAlla COCTOUT B TOM, YTOOBI CIIPOTHO3UPOBATH, TIOHPABUT-
cd JIM TIPEJIIOYKEHHAs BUJICO3AINCH MTOJIB30BATEN0 COMUAIbHON cetn « (O THOKIACCHUKI»
[0 MMEIONNMCS JIAaHHBIM O ToJIb30BaTesax. [lomb3oBaTenn exkKeHEBHO TPOCMATPUBAIOT
JIEHTY C 3aIUCsAMU U KaKUM-JTu00 00pa3oM B3amMo/IeficTByIOT ¢ 3anucamu. st moctpoe-
HU$I CUCTEMBI PEKOMEHIAINN TpeOyeTcs MPeJICKa3aTh TUIT B3aUMOJIEHCTBUS.

Y4acTHUKAM MPEJ0CTABIISETCS JIOCTYI K BUPTYAJILHOMY CEPBEPY ISt IPOBEIEHUS BbI-
qucaenuit. Ha cepsepe ycranossien Python 3.9 ¢ Jupyter Notebook, SciPy, NumPy, Scikit
Learn u Pandas. Y4yacTHUKE MOTYT JIOyCTAHOBUTH HEOOXOIMMbIE UM OMOJINOTEKH U SI3BIKH.

Tak>ke ydacTHUKaM IPEJIOCTAB/IsIETCsT HAOOP JAHHBIX, MMOJAIOTOBJCHHBIN MAPTHEPOM
npoduirsg — komnanueit VK. YuacTHuKaM BbljiaeTcss HabOp JAHHBIX, OICaHNEe JAHHBIX 1
3a/laHue, KOTOPOe BKJII0YaeT OIKICAHNE IIPOBEPOYHBIX JAHHBIX, KPUTEPUIl KadecTBa pellle-
HUs U onrcanue 6a30BOI0 pEINIeHus.

YuacTHUKAM Tpe6yeTCH 11O BbIJJTaHHOMY Ha60py JaHHBIX alllIPOKCUMUDPOBATL CKPbLITYIO
3aBUCUMOCTDL B HEM U INIOCTPOUTDH IIPEICKa3aHUe HGHGBOﬁ METKH.

YdaacTHEKaM TpeOyeTcs 3arpy3uTh HOJIYIeHHOE PellleHre B BHUJIe TEKCTOBOro (haiiia ¢
OTBETAMH B TECTHUPYIOILYIO CUCTEMY, KOTOpasi OIEHUT €ro COIIACHO MCIOJIb3YeMOMY KpU-
Tepuio KavuecTBa. Bo BpeMsi paboThl HaJI 3a/1a49eil yIacTHUKAM JOCTYIIEH TOJIBKO PEe3yIbTaT
OLCHUBaHUA NUX peHIeHHfI Ha He60.]'[b]_HOM IIOAMHOXKECTBE IIPOBEPOYIHLIX JTaHHbIX.

Jlnst perntenns 3aj1a9u TpeOyeTCs HAIIMCATH KOJI JIJI aBTOMATHYIECKO 00pabOTKU JTaH-
HbIx. Koj Tpebyercs 3arpy3uTh BMECTE ¢ COOTBETCTBYIONINM TEKCTOBBIM PEIIEHUEM.

JL71st IOJIPOTOBKHY K 3aKIIOUATEILHOMY 9TAIly YIaCTHIHKAM MPEJIOCTAB/ISAETCs TI0I00PKa,
MaTEPUAJIOB 110 MAITUHHOMY OOYYEeHHIO U TOCTPOEHHIO aJrOPUTMOB PEKOMEH IATETbHBIX
CUCTEM, Ha KOTOPbIe HalleJIeHa 3aK/II0UnTeIbHas 3a1a9a. s oprannzanuu 3¢pbeKTuBHO
[IOJICOTOBKY K OJIUMIINAJIE TPOMU/Ib IPOBOIUT XAKATOH 110 TeMATUKe Mpoduiisd u pazdbop
3aJlaHuil BTOPOTo JTalla.

Kowmmerennun, npuobperaembie OJiarojiaps y4acTuio B Ipou/ie OJUMITUAJIbI, TOMO-
raloT ydyacTHuKaM pa3BuTh Kak hard skills: HaBbiku nmporpaMMupoBaHust, yMEHIE CTPOUTH
AJITOPUTMBI M MPAKTUIECKHE 3HAHUST METOJIOB CTATUCTHUIECKOrO aHau3a OOJIBIINX JaH-
HBIX. JHAHNEe KaK MUHUMYM SI3bIKOB IporpammupoBanns Python min R, ocnoBHBIX Oub-
JINOTEK, aJrOPUTMOB, UX OIpaHUYEHUI, Oa30Bble KOMIIETEHIIUN B TEOPUU BEPOATHOCTEIR,
CTATUCTUKE, MaTeMaTHIeCKOM aHaJ/u3e U JIMHeWHoW ajrebpe, tak u soft skills: ymenue
paboTaTh B KOMaH/IE, SMOIMOHAJIBHBIN HHTE/IJIEKT, CAMOOPTaHI3AIINAA, TaliM MEHE2KMEHT,
[IPOSIBJICHUE JINJIEPCKUX KAUeCTB, MPUHSATHE PEIIeHU, caMOCTosITe/IbHasi paboTa ¢ yted-
HBIMU MaTepHaJIaMy.

Bce Ti HaBbIKM M KOMIIETEHIIUN B PABHOI CTENEHU ITOMOTAIOT YYaCTHUKY Ha MyTH K
CTAHOBJICHUIO TADMOHUYHON U pa3BUTON JUIHOCTU.

[Tobeauresn n npuszepsl npoduia «bosblnre 1aHHble 1 MaIIMHHOE OOyYeHHEe» II0-
CTYIIAIOT B BeJyIue By3bl Poccun Ha crenuaabHOCTH, CBA3aHHBIE ¢ HH(MOPMAIMOHHBIMEI
TEXHOJIOTUAMU 1 IIPUHUMAIOT YYaCTHUE B HAYIHO-TEXHOJIOI'MIECKUX ITPOCKTHbLIX HIKOJIaX.
yqaCTI/Ie IIKOJIbHUKOB B JaHHOM HpOCbI/I.He IIO3BOJIAET IIOBBICUTH IIOIIYJIAPHOCTH M OCO-
3HAHHOCTBH BBIOOpa mpodeccun B obiactu IT-rexnomornit. Co6CTBEHHBIN peATbHBIN OIBIT
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B 9TO0i1 00J1acTi JaeT BO3MOXKHOCTD YK€ B IIKOJIBHOM BO3pacTe MOHATH CBOE OTHOIIEHUE 1
BBIOpATH 11€/IeBOil MPOMUIIBLHBIN By3, 8 3HAUNUT OIPeIeuTh 3(pHEeKTUBHYI0 00pa3oBaTe/Ib-
HYIO TPAEKTOPHIO.



Pabora nacraBuuka HTO na nepBom
OTOOPOYHOM 3TAalle

Ha nepom ot6opounom starre HTO yuacTHuKaM mpejiaraiorcs 3a/1aqu Mo IIpe/iMe-
TaM, COOTBETCTBYIOIIUM BBIOPpAHHBIM mpoduisaimM. [lj1g moAroTroBKu K mepBoMy 0TOOpOU-
HoMy dTaiy OJUMINaIBl HACTABHUK MOYKET MCIOJIB30BaTh CJIEIYIONE PEKOMEHIyeMble
dopMaThl 1 MEPOIPUATHS:

e Pasbop 3amad nepBoro orbopounoro srama HTO mponuibix jer.

e Munu-copeBHOBAHUS 10 PEMIEHUIO 33184 ITPEIMETHBIX OJIMMITAA]] MYHUITUIATBHOTO
YPOBHS.

e YrybJieHHBIE 3aHATHUS 110 Pa3/esiaM IPeIMETOB B COOTBETCTBUU C PEKOMEH IAIHSIMHI
pa3pabOTINKOB PO UIICii.

st mpoBepKu, CaMOCTOATETHLHOTO PEIeHns] WU MIPOBeJIeHNs MUHU-COPEBHOBAHMIT
MOTYT UCIOJIb30BaThCs 1peiMerHbie Kypebl HT'O na mrardopme Stepik. Takzke BozMoKHO
MPUBJICYEHUE JIPYTUX ITPETo/iaBaTe/eli-1IpeIMETHUKOB JIJIs ITPOBEJICHNs 3aHATUN B CJIydae,
€CcJIN y HACTABHUKA HEJIOCTATOYHO KOMITETEHIINII B OOJIACTH MTPEIMETHBIX OJIMMITHAT.

NmkenepHbIil TYp COCTOUT M3 Kypca WM TEOPETUYECKUX MaTepHaJIOB, IOrDPYKaI0-
MUX YYACTHUKOB B TEMAaTHKY MPOMUIA, U TEOPETUIECKUX U MPAKTUICCKUX 3aJIaHUil, KaK
MIPABUJIO CBSI3aHHBIX C TEOPHUEI.
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IlepBrblit OTOOPOYHBIIT 3TAII

IIpeamernniii Typ. ndopmaruka u npo-
rpaMMUPOBaHIE

IlepBag BosiHa. 3agaum 8—11 kJjacca

3adaua I1.1.1.1. Ilozdpasaerue 8 konsepme (10 6a.a108)

Temovi: 3a0a4u OAA HAMUHAIOULUT.

Yeaosue

Anuca xodet nosnpasuth boba ¢ gHem poxienbs. OHa B3sijia TPAMOYTOJIBHBIN JICT
Oymaru pasmepa a Ha b u Halmcasa Ha HEM IO3J/paBjieHre B cTuxax. ¥ AJIMCHI eCTh Kpa-
CHUBBII KOHBEPT TaK¥Ke MPsIMOYTOJIbHO (POPMBI pa3sMepoM u Ha v. Ajtrca X04eT TOJIO0KUTh
cBOE TIO3JIpaBjieHre B 3TOT KoHBepT. OJIHAKO, JINCT MOXKET He BOWTH B KOHBEpT. B sTOM
caydae Ajnca roToBa CJIOXKHUTD JIUCT MOTIOJIAM BJIOJTh OJTHOM U3 CTOPOH, YTOOBI IIOMECTUTH
ero B kouseptT. ObparnuTe BHUMaHUe, 910 AJimca MOYXKET ¢jejiaTh He 60Jjiee OJIHOTO Cr'H-
6a. JIuct MOKHO TIOBOpAYMBATH, HO OJIHA M3 CTOPOH JIUCTA JIOJIKHA OBITH MapaslIeTbHOMI
OJIHOM U3 CTOPOH KOHBEPTA.

Hamummre mporpaMmy, KoTopast OIpPeIenT, CMOKeT Jin AJiuca yI0XKUTh JIUCT B KOH-
BEPT 110 YKA3aHHBIM ITPABUJIAM.

Mpb1 O6yeM cauTaTh, YTO JUCT BXOJIUT B KOHBEPT, €CJIU CTOPOHA JIUCTA OyJIeT CTPOro
MEHBIIIEe COOTBETCTBYIOIIEH CTOPOHBI KOHBEPTA.

Dopmam 8rodHBLT OAHHBLL

Ha Bxox B IepBoil CTpOKe M0/1aeTcsd JBa HATYPAJbHBIX YUCIa @ U b — JIJIMHBI CTOPOH
jmcta. Bo BTOpOi#l CTpOKe Ha BXOJ| MOJAIOTCS HATypasbHBbIE YNCIa U U U — pa3Mepbl
koHBepra. Bee uncia ve npeocxoggar 1000.

B asbike Python npoduTrarh jiBa 1eJibIx 4uc/ia, 3aliCaHHbIX B OJHON CTPOKE MOXKHO,
WCTIOIB3YS CJIEIYIOMIHI KO,

a, b = map(int, input().split())

Dopmam 8blLOOHBLL OAGHHBLE
EC.HI/I 1IO3ApaBJICHHE MO2KHO BJIO2KUTH B KOHBEPT 663 CFI/I6a, TO CcJIeAYyET BbIBECTU YHCJIO

0. NMnauve, ecmm 1mo3/ipaBjieHre MOYXKHO BJIOKUTH B KOHBEPT CJIEIaB OJIUH CIud, TO CJaeIyeT
BbIBeCTH 4ncJio 1. B ocTasbHBIX cydasx cjejyeT BbIBECTU YUCTO —1.
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Memoduxa nposepkxu

[Tporpamma mposepsierca Ha 20 Tectax. [Ipoxoxkaenne KazK0ro TecTa ONEHNBAETCd B
0,5 basuta. TecTsl U3 ycioBus 3a/iauu IPU IIPOBEPKE HE UCIOJIb3YIOTCS.

IIpumepwvt

Ipumep Nel

CranaapTHBIN BBO/I
120 200

130 250
CraH/1apTHBIN BBIBOJI
0

IIpumep Ne2

CraHgapTHBIA BBOJ
120 200

110 130
CranapTHBIN BBIBOJ
1

IIpumep Ne3

CraspapTHBIl BBOJ,
400 100

200 150
CrangapTHBI BBIBOJ,
-1

Pewenue

B sroit 3a1aue TpebyeTcs akKKypaTHO HAIUCATHL TpeOyeMble M0 YCIOBUIO JIOTUYECKUE
BbIpaxkenusi. VX 3a1uch CymecTBeHHO YIIPOCTUTCS, €CJIU YIOPSI0UNTh JIJINHBI TAK, YTOOBI
BCerJla UMeJs MeCTO MHBApPUAHT a < b u u < v.

TOF,ZL& JJId IIDOBEPKU BO3SMOXKHOCTHU BJIOZKEHUA JIMCTa B KOHBEPT MEHBIIYIO CTOPOHY
JINCTa CJIeAYET BCEl/Jla CpaBHUBATDL C MEHbIIEeNR CTOpOHOfI KoHnBepTa.

JList TpoBEepKM BOBMOXKHOCTH BJIOXKEHUS JINCTA B KOHBEPT IOCJIE Cruba HaJ10 TT00Yepe/I-
HO TI0JIEJINTh MEHBINYIO ¥ OOJIBIITYIO CTOPOHY Ha JIBA U MCIIOJIH30BATh TAKYIO XK€ IIPOBEPKY.
Cremxyer He 3a0bITh, 9TO IOCJE JEJEHUs JJTUHBI OOJIBINEHl CTOPOHBI Ha JIBa, OHA MOXKET
CTaTh MEHbBITIE, YeM MEHbIas CTOPOHA.

IIpumep npozpammuvi-peuserus

Hwxke nipejicrasiieno perenue Ha ga3bike Python 3.



23

1 a, b = sorted(list(map(int, input().split())))

u, v = sorted(list(map(int, input().split())))

if a<u and b<v:
print (0)

elif a/2<u and b<v or a<u and b/2<v or b/2<u and a<v:
print (1)

else:
print(-1)

o N O s W N

3adava 11.1.1.2. Keadpamw (15 6asnro8)

Temovi: 3a0a4u OAA HAMUHAIOWUT, KOMOUHAMOPUKG.

Yeaosue

Y Auucer u Boba ectb mpsiMOyTOJIbHBIN JiucT Gymarn B Kjerouky. OHU 10 odepein
PHUCYIOT KBaJIPATHI, 3aKpallliBasi HEKOTOPbIE U3 KJIeTOYeK. AJnca pucyer KBaJIpaThl, OPH-
eHTUPYS WX BJOJIb CTOPOH JincTa, a bob — moj yriiom B 45 rpajgycos. [lpu stom Asuca
pucyer IepBbl KBaJApaT U3 OJHON KJIETOYKHU, & KaXKJblil HOBBIA KBaJpaT OIMUCHIBACTCA
BOKDYT mpejipiiyiiero. st jgydinero monnManus cMoTpute pucyHok. CepbIM IIBETOM Ha
HEM HAPUCOBAHO YeThIpe KBajpaTa AJINCHI, a KOPHIHEBBIM HAPUCOBAHO 3 KBajipaTa Boba.
Bcero cemb kBaipaTosB.

Asnca n Bob BmecTe HapucoBasu n KBaapaToB. Hammmmre mporpamMmy, KoTopast ompe-
JIGJTAT CKOJIBKO KJI€TOUYEK Ha JincTe OymMaru OyJieT 3aKpallieHo.
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Dopmam 8rodHBLT JAHHBLT

Ha BXOJ IIOJaeTcd €IUMHCTBECHHOE HATypaJIbHOE YUCJ/IO 7V — KOJIMYeCTBO KBaIpaToOB,
1 <n < 100.

Dopmam 8blLOOHBLL OAGHHBLL

BI)IBG,LLI/ITG O/THO HaTypaJibHOE YUCJ/IO — CyMMapHO€ KOJIMYECTBO 3aKpall€HHbIX KJIETO-
YeK.

Memodukxa nposepxu

[Iporpamma nipoBepsiercst Ha 15 Tectax. [IpoxoxkieHne KaxK0ro Tecta OIeHIBACTCS B
1 6an. TecTbl U3 ycjaoBus 3a1a9u IPU ITPOBEPKE HE UCIOJIb3YIOTCH.

IIpumepnvt

IIpumep Nl

CrasgapTHBIl BBOJ,

7

CraHgapTHBIA BBIBOJ,
253

Ipumep Ne2

CraHapTHBIN BBO/I

2

CranagapTHBI BBIBOJI
5

Pewenue

3aMeTuM, 9TO 110 YCJIOBUIO 3aJa9i KOJUIECTBO KBaJaparoB He mnpesbimaer 100, 1mo-
9TOMY IIOCUUTAEM, U3 CKOJBKUX KJIETOUEK COCTOUT KarKJIblil KBaJIpaT, W IIPOCYMMUPYEM
MOJTyYeHHbIEe 3HAYEHUs B ITUKJIE.

O6paTI/IM BHUMaHHNE€ Ha KOJIMYIECTBO KJIECTOYEK Ha CTOPOHE KBa/JlpaTa. ﬂeFKO 3aMETUTH
1 JI0Ka3aTh, UTO, €CJIM MPEeJIbLIYIINi KBajapaT ObLI CEpblii, 1 €ro CTOPOHa cojeprKaJia k
KJIETOYEK, TO CTOPOHA CJIEYIOIIEero 3a HIM KOPUIHEBOTO KBaIpaTa OyaeT cojaepxKaTh k+ 1
KJIETOUKY. Fcim ke mpenplayInumii KBaapaT ObLT KOPUIHEBBIM, U €r0 CTOPOHA COIep:KaJIa
k KJjeTouek, To CTOPOHA CJIELYIONIEro ceporo KBaapara OyaeT comep:kaTth 2k + 1 K/IeTouKy.

B npuBesiennoit Huke mporpaMme B IepeMeHHOM 1n XpaHUuTCs KOJUIEeCTBO KJIETOYEK,
13 KOTOPBIX COCTOUT OJIHA CTOPOHA TEKYIIero KBajpaTa. B mepeMeHHOII ans HaKallJInBa-
eTcd CyMMa.
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IIpumep npoepammuoi-pewerHus

Hwxke nipesicraBieno perenune Ha s3bike Python 3.

n = int(input())
ans = 1
In = 1
for i in range(n):
ans += (In - 1) * 4
if 1%2==0:
In += 1
else:
In =2 % 1In + 1
print (ans)

© 0 N O U R W N e

o
o

3adaua I1.1.1.3. /lee cmpoxu (15 6ananos)

Temovi: cmpoxu, cmpyxmypvl GHHBIT.

Yeaosue

Y Anucer n Boba ecth cekperHas mHGOPMAaINs, KOTOpas 3allicaHa B BHJE CTPOKH S.
Yro0BI cOXpaHUTh ceKper, Ajnca cieliaja IepecTaHOBKY CHMBOJIOB B CTPOKE IO CJIELYIO-
memy npasumiry. OHa 3armcaia Bce CUMBOJIBI CTPOKH 110 KPYTY, IIOTOM 3alliCaJjia B OTBET
IIePBBIIT CMMBOJI 1 JIaJiee CTaJla BBIIACHIBATH CUMBOJIBI U3 KOJIBIIA Yepe3 JIBa.

Paccmorpum ipumep. Ilycrs cekpernas crpoka — «AliceLovesBobs. Anuca 3anurier
9Ty CTPOKY, Kak IMOKa3aHo Ha pucyHke. Jlajiee ona BbIUIIET TIEPBYIO OYKBY CTPOKU «A »,
IIPOITYCTUT J[Ba CJIEIYIOMUX CUMBOJIA, HAIUIIET OYKBY «C», IPOIYCTUT €Il JIBa CUMBOJIA,
HAIUIIET OYKBY «0» U Tak Jlajee o Kpyry. B pe3yibrare y Hee OyJieT 3almcaHa CTPOKa
«AcosbiLeolevBs. Homepa Ha pucyHKe CjieBa COOTBETCTBYIOT ITOC/IEI0BATEILHOCTH TIE€pe-
qucaeHns OyKB AJcoii.

Bob mudpyer 3Ty Ke CTPOKY TaKUM Ke aJrOpUTMOM, OJHAKO, B OTJIHYINE OT AJINCHI,
OH TIPOITYCKAaeT 10 YeThIpe OYKBHI, a He 110 JBe. Homepa Ha puCcyHKe cripaBa COOTBETCTBYIOT
nocJjiefoBaTeIbHOCTH Tepeuncienns OykB boobom. Takum obpazom Bob mosyduT cTpoky
«ALBivbeslooces.

Bob6 6111 HEOpEXKeH 1 TToTepsiT 3aIu@POBAHHYIO CTPOKY, OJIHAKO, Y HETO eCTh CTPOKa,
zamudpoBanHas Asmcoit. Hamumere mporpammy, KoTopasi o 3armudgpoOBaHHONR CTPOKE
Anncer Haiizer 3ammdpoBanHyo cTpoKy bBoba.
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Dopmam 8rodHBLT JAHHBLT
Ha Bxox momaercst omaa Hemycras crpoka — mmdp Asuncel. CTpoka COCTOUT TOJBKO

N3 CTPOYHBIX W 3alJlaBHBIX CHUMBOJIOB JIATUHUIIBI. ,H.TH/IHa CTPOKH HE€ IIPpEBOCXOJIUT 1000 u
HE KpaTHa TPEM U IIATH.

Dopmam 8blLOOHBLL OAGHHBLE

Bruisesiure oy crpoky — mmmudgp boba.

Memoduka nposepxu

[Iporpamma nipoBepsiercst Ha 15 Tectax. [Ipoxoxkienne KaxK0ro Tecta OIeHIBACTCS B
1 6asn. Tect u3 ycaoBus 3a/1a4u IPU ITPOBEPKE HE UCIIOIb3YETCH.

IIpumepnvt

IIpumep Nl

CraHgapTHBIA BBO/,

AcosbileolevB

CraHgapTHBIA BBIBOJ,

ALLBivbeslooce

Pewenue

Permenne 3amagun cocrout u3 aByx 4dacteit. B mepBoit yactu TpebyeTcss BOCCTAaHOBUTH
HCXOJHYIO CTPOKY 10 Koay Aumchl. JIIst 9TOro MOXKHO CeaTh CIHCOK M3 CHMBOJIOB
HY2KHOU JIJINHBI, U KaXKJIbIl ¢-ThIil CUMBOJI U3 KOJIOBO CTPOKHU 3allUChIBATh B IO3UIUIO
3i mod n, rae n — jgumHa cTpoku. Oueparys B3ITHsT OCTaTKa OT JIeJIeHHs 3/1eCh UCIIOIhb-
3yercd [JId JIBUZKECHUA 110 KOJIBILY.

Bo BTopoit yacTu pu oMo aHAJIOTHIHOTO IIPHEeMa, IIOJIyIeHHas CTPOKa KOIUPYeTC st
1o 0O6paTHON (OpMyJIe ¢ MHOXKUTEIEM D.

IIpumep npozpammuoi-peuwserus

Hwxke nipesicrasieno perenne Ha g3bike Python 3.

s = input()
n = len(s)
tmp = [''] *n
ans = '
for i in range(n):
tmp[(i * 3) % n] = s[il
for i in range(n):
ans += tmp[(i * 5) % n]
print (ans)

=

© W N O s W N
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3adaua I1.1.1.4. Ioxpacka xybukros (30 ba.sr08)

Temovi: pearusdarus, copmuposky, Cmpyrkmypvl OGHHHLT, OUHAMUMECKOE NPOPAMMUPOSAHUE,

KOMOUHAMOPUKG.

Yeaosue

Ha nenre B omun psiji paccrasiieno n Kyoukon. Kaxkaplit KyOMK HEOOXOIMMO ITOKPa-
CUTb B OllpeJie/icHHbI 11BeT. Bee 1Bera nmponymepoBanbl auciamu ot 1 jio k. ITokpacka
BBITIOJTHSAETCsT POOOTOM, KOTOPBII MOYKET HepeMeIaTbCsi OT OJJHOr0 KyOuka K Jpyromy, u
KPaCHUTh OJUH BLIOPAHHBIN KYOUK B OIpeJIe/IeHHBIH 1BeT. KoHcTpyKTHBHO pobOT yCTpOeH
TaK, YTO OH MOYKeT CHaJdaJla KPACUTh KyOWKM B IIBET HOMep 1, 3aTeM B I[BeT HOMep 2 U
Tak Jlajiee B IOPsJIKe Bo3pacTanus. BepHyTcs K MBETY ¢ MEHLIIUM HOMEPOM ITOCJIEe TOTO,
KaK OBLT BBIOPAH IIBET ¢ OOJILIITUM HOMEPOM, HEJIb34.

Cpenr Bcero mpodero poboT TpaTuT BpeMsl Ha IlepeMelieHne Mexx 1y Kyonkamu. bygem
CYNTaTh, YTO IE€PEMEIEeHNe MEXKJIy JIBYMsI COCETHUMU KyOMKaMU 3aHUMAaeT POBHO OJHY
cekyHy. Tpebyercst coOCTaBUTH II0C/IE0BATEILHOCTD JEHCTBU Iyt PobOTa, B KOTOPOit
BpeMd, 3aTpadeHHOe Ha IIepeMeIeHe MexK Ty KyOuKaMu, Oy/1eT MUHIMATbHO BO3MOZKHBIM.
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Pacemorpum npumep Ha cxeme. Mmeercs 11 KyOMKOB, KOTOpbIe HaJO MOKPACUTh B 3
1Bera ¢ HoMepamu 1,2, 4. PoboT Hauner jBukenne oT KyOnKa HOMep 1 HAIpaBo K KyOuKy
Homep 2 (1 cekynjua), gajee K Kyouky ¢ Homepom 4 (2 ceKyHjbl), ¥ HAKOHEI[ K KyOUKy
HoMmep 7 (3 cexynuibl). ITocse sToro pobor nmomensier nset. Byjer BbirojHee, ecin pobOT
HaYHeT CHadasa jurarbcsa iaeBo. Ou mpoiimer K Kyouky sHomep 6 (1 cekyHnma), majee
K KyOuky HOMep b (1 cekyHya), manee K Kyouky Homep 3 (2 cekynjbi). [Tocsie sToro on
pasBepHercs u Toiijger K Kyouky nomep 10 (7 cexyun). anee po6orT cMeHUT mBeT Ha
4, Tak KaK HeT KyOMKOB, KOTOpble TpeOyeTCs KPacUTb B IBET 3, U IMOHJIET HAIPABO K
Kyouky sHomep 11 (1 cexynma). Iocse sToro on passeprercs u noiiier K Kyouky xHomep 9
(2 cexynmpl) 1 HaKOHeIl K KyOnky Homep 8 (1 cekyHma). B 910T MOMeHT po6GOT OCTAHOBUT
pabory, 3aTpaTHB Ha IepeMelnleHns cyMMapHO 21 ceKyHITy.

Ob6paTuTe BHUMaHUE, UTO 0 YCIOBUIO 3aJa49i POOOT MOXKET BBIOPATH IBET 4 TOJIBKO
mocste 1iBeta 2. CyIecTByIOT JIpyrue BO3MOYKHBIE MApIIPYThI JBUKEHUsT poOOTa, HO OHU
3afiMyT OOJIBITIC BPEMEHH.

Hanumure nmporpammy, KoTopast HaiiieT MUHIMAJIHLHO BO3MOYKHOE CYMMapHOE BPeM
mepeMelrennst podbora MexKIy KyOnKaMu JI0 MOMEHTa, II0Ka BCe OHU He OyJIyT HMOKPAIIEHBI.
Nzragaabao poboT HAXOAUTCA y KyOmKa HOMED 1.

Dopmam 8rodHbLT daAHHBLT

Ha Bxom B mepBoil cTpoKe mojgaeTcs JBa HATYPAJIbHBIX UHCIa N U kK — KOJIUIECTBO
KyOMKOB 1 KOJm4uecTBO 1BeToB, 1 < n, k < 100000. Bo BTOpOI#i CTPOKE HA BXOJ MOJIACTCI
N HATYPAJIbHBIX YUCET C1, Ca, . . ., Cp, TJI€ ¢; — TPEOYEMBIiT TIBET i-TOro Kyouka, 1 < ¢; < k.
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Popmam 8bLLOOHBLT JAHHBLL

BeiBeure 01HO 9HCI0 — MUHAMAJIBLHO BO3MOXKHOE BPEMs IEPEMEIEHUST MEXKIY KY-
OUKaMU.

Memodukra nposepxu

[Tporpamma mposepsierca Ha 60 Tectax. [Ipoxoxkienne KakJIoro tecta OIEHUBAECTCS
B 0,5 basna. Tect u3 ycjaoBug 3a/a4u 1IpU MIPOBEPKe He uciojb3yercsd. Hurke B Tabuie
IIpuBEJICHBI BOSMO2KHBIC T€CTOBbIC CJIyYalu.

TecToBbIil ciryuait Homepa TecToB

n = k; n < 1000; Bce ¢; pa3/IuIHbI. 1-8

n = k; n < 100000; BCe ¢; pa3/IUYIHbI. 9-20

k= 3;n <1000 21-24

k=4;n <1000 25-30

k =5;n <1000 31-40

n < 1000 41-50

n < 100000 51-60
IIpumepwvt

Ipumep Nl

CraHIapTHBIN BBO/I
11 4
11212214424
CrangapTHBI BBIBOJI
21

Pewenue

Jlannas 3aja4da MOXKET ObITH peIeHa METO/IOM JTMHAMUYIECKOTO ITPOrPaMMUPOBAHUS .
[IycTh, HaUMHAs TIOKpacKy KyOMKOB B IIBET %, pOOOT HaXOJIUTCSd B HEKOTOPOH TOYKE T;,
MPUYEM CAMBIH JIEBBII U3 KYOUKOB 9TOIO I[BETA HAXOJIUTCH B TOYKE [;, a CAMBIi ITpaBbIil —
B 7;. Torga onTuMaJIbHBIM OyJIeT OJIMH U3 JIByX BapUAHTOB: U3 TOYKH X; HOWTH B T;, a
OTOM B [; wjin cHadaja HouTu B l;, a motom B r;. Takum obpazom, poOOT 3aKOHUUT
MOKPACKY KYOMKOB OIIPEJIeJIEHHOIO 1BeTa JIMOO B TOYKE [;, INOO B 1;, IPUYEM B IEPBOM
cllydae BpeMs lepeMeltennst poboTa YBeJIUIuTCs Ha |2; —1;|+7; —[; CeKyHI, & BO BTOPOM —
Ha |z; — l;| + r; — l; cexyH.

O6osznaunm 3a fi(i) u f.(i) — onTuMmasbHOE BpeMs MOKPACKH KyOWKOB B IEpPBBIC i
IIBETOB IIPU YCJOBUU, YTO POOOT OCTAHOBHUTCA B TOYKE l; M 7; COOTBeTCTBeHHO. Toriia
MOKHO ONPEJIENIATD CJeayonue (pOPMyIIbI

f
fil@) = ri — L +min(fi(i — 1) + |lioy —7af, fr(@ = 1) + [rics — 74]);
fr(@) =7ri = L+ min(fi(0 = 1) + [licy — L], (i = 1) + |rima — b))
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B nannbix dhopmysiax HAXOIUTCS BpeMs JJjis JBYX BaAPUAHTOB MEPEMEIICHUs: OT CaMOTO
JIEBOT'O M OT CaMOT0 IIPABOro KyOMKa IPEebIIYIIErO IBETA, — IIOCJE Yer0 U3 IOy YeHHBIX
3HAYCHUI BLIOMPAETCAd MUHUMAJIBLHOE.

[Iporpamma 6yaeT copepzKaTh JBa UK. B mepBoM IUKIIe [0 KazKI0ro IBeTa OIpe-
JIeJISIeTCS MeCTOIIOJIOYKEHNE CaMOT'o JIEBOI'O M CaMOr'o IIpaBoro KyOuWKa, a BO BTOPOM —
BBITIOJTHSIIOTCST BBITUCIEHHST 110 (DOPMYJIaM.

[Ipu peanmzanyu porpaMMbl HaJI0 yYECTh, YTO HEKOTOPBIE IIBETa MOT'YT OTCYTCTBO-
BaTh. [loaTOMY B nlepemeHHbIe 1 U T 3alIMCBHIBAIOTCA KOOPANHATHI CAMOT'O JIEBOT'O U IIPABOTO
KyOuKa JIjIsi IPe/IbIIYIIEero mpera.

IIpumep npozpammuvi-peuseHus

Hwxke nipejsicrasiieno perenune Ha g3bike Python 3.

-

n, k = map(int, input().split())
left = [n + 1] * (k + 1)
right = [0] * (k + 1)
i=1
for col in map(int, input().split()):
left[col] = min(left[col]l, i)
right[col] = max(right[col]l, i)
i+=1
1, r, f1, fr =1, 1, 0, O
for i in range(1, k + 1):
if right[i]l > O:
dist = right[i] - left[i]
tl = dist + min(f1 + abs(l - right[i]),
fr + abs(r - right[i]))
tr = dist + min(fl + abs(1l - left[i]),
fr + abs(r - left[i]))
1, r, f1, fr = left[i], right[i], tl, tr
print (min(f1l, fr))
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3adava II.1.1.5. Obpabomxra 3anpocos (30 6a.,.108)

Temui: pearusdayus, cmpyrkmypv, 0GHHLLT, 064 YKa3amMers, 080UNHVIT NOUCK.

Yceaosue

Asnca mpoOEKTUPYyeT BBITUC/IUTEIBHYIO CUCTEMY, ITPeJHA3HAYEHHYIO JjId 00paboTKu
OOJIBIIIOTO YNCIa OJIHOTUITHBIX 3a1TPOCOB. [IpoekTupyemas cucrema OyaeT cojep:KaTh HEKO-
TOPOE KOJUIECTBO OJIMHAKOBBIX IIPOIECCOPOB. B KarKIblit MOMEHT BpEMEHU KasKIbIil ITPO-
IIECCOP MOXKeT OBITh JubO CBOOOJEH, OO 3aHAT 0OPabOTKON POBHO OIHOIO 3alpoca.
[IpomomknTeIbHOCTL 00PabOTKH ABJIAETCA OJMHAKOBOW JIJI BCEX 3aIllPOCOB U COCTABJISA-
et s Mmuwuncekyn. Cucrema J0/KHA Pa0OTATh B PEXKUME PEATbHOTO BPEMEHH, TO €CThb
KA Kbl TOCTYIHUBIINI 3alIPOC JOJIKEH HEe3aMe/IJINTEIbHO MePeIaBaThcsd Ha 00paboOTKy
JII0OOMY CBOOOJTHOMY TIPOIIECCOPY.

Aumica Xo4eT MOHSITh, CKOJBKO IIPOIECCOPOB JIOJXKHA COIEPKATH BBIUMC/IUTE/IHHAS
cucrema. [ljst aToro ona cobpaJjia craTHCTUYECKUE JaHHBbIE 0 paboTe MOJI00HBIX CHUCTEM
B nponuioM. Kaxkiprii HabOp JaHHBIX COAEPXKUT N 4uces ti,ts,...,t,, rae t; — MOMEHT
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[OCTYILICHUs 3a1Ipoca ¢ HoMepoM 1. Jucsia B Habope MOTYT HOBTOPATHLCS, OJIHAKO, OHU yIIO-
PAJOYEHBI TI0 HEYObIBaHWIO. KM HEKOTOPBIi MpoIeccop MPUCTYIII K 00padOTKe HEKO-
TOPOTO 3aIpoca B MOMEHT t;, TO B MOMEHT ; + § OH CMOXKET Ha4daTh 00pabaThIBATh HOBBIH
3alpoc.

Habop moxkeTr cojepkaTh JI0CTaTOIHO OOJIBINON 00beM JJAHHBIX, II09TOMY OT Bac Tpe-
Oyercst HalcaTh IPOrpaMMy, KOTOPas OIMPEIE/IUT, KaKoe MEHIMAIbHOE YUCTIO IIPOIECCO-
POB JIOJIZKHO OBITH B BBIYHCIUTEILHON cucTeme, 9TOoObI BCe 3alpOoChl ObLIN 00pabOTaHbI B
MOMEHT UX MOCTYILIEHHUS.

Popmam 8xro0HHLL OAHHDBLL

Ha Bx01 B mepBoil CTpoKe MojaeTcs JiBa HATYPAJbHBIX YUCI& N U § — KOJIUYIECTBO
3aIIpocoB 1 BpeMsl 06paboTKH oJHoro 3ampoca, 1 < n < 200000, 1 < s < 10°. Bo sro-
POIl CTPOKeE 3allUCaHbl IIeJIble HeOTpUIATEebHbIE Yucaa ty, to, . . ., t,, 38Ja0I1e MOMEHTHI
BpPEMEHH TIOCTyIIIeHnd 3ampocos, 0 < ¢ <ty < -+ < ¢, < 10°.

Dopmam 8blLOOHBLL OAHHBLE

BuiBecT 01HO UMC/IO0 — MHHHUMAJIBHOE KOJHMYECTBO IIPOIECCOPOB, KOTOPOE MO3BOIUT
00paboTaTh BCe 3aIPOChl B MOMEHT UX IOCTYILICHUS.

Memoduxa nposepxu

[Iporpamma mposepsierca Ha 30 Tectax. IIpoxoxkjaeHune KaxKjaoro Tecta ONEeHUBACTCA
B 1 6ayu1. TecThl U3 yc/ioBUA 3aJla9u IIPU IIPOBEPKe He UCHOJb3yioTed. Huxke B Tabuie
[IPUBEJIEHBI BO3MOYKHbBIE TECTOBBIE CJIYYan.

TecToBbIil ciryuait Howmepa TecToB
n < 1000; gjst Bcex t; BBINOJIHSIETCS OJIHO U3 JIBYX ycJjo- | 1-5
Buit: ynbo t; = t;y1, b0 t; + s < tiiq.

n < 1000 6-15
n < 200000 16-30
IIpumepnvt
IIpumep Nl

CraHgapTHBIA BBOJ,

9 30

90 90 90 120 120 120 120 200 200
CranagapTHBI BBIBOJ

4
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Hpumep Ne2

CranaapTHBIN BBO/

10 30

0 25 110 125 125 130 140 140 140 155
CraHapTHBIN BBIBOJ

6

IloacHnenus x npumepam

[IepBoIit MpIMeEpP COOTBETCTBYET MEPBOMY TECTOBOMY ciy4aro. B moment Bpemennu 120
IIPUXOIUT CPa3y deThIpe 3aIpoca, /it 00paboTKN KOTOPBIX MOTPEOYETCs YeThIpe MPOIiec-
copa.

Pacmmcanne BBITOJTHEHNST 3aIIPOCOB BO BTOPOM IIPHUMEpPE MOKHO IIPEJICTABUTL B CJIe-
JIyrotnieit Tad e,

Bpewms nocrynienus Bpewms 3aBepinenus Howmep npoiieccopa
3ampoca obpaboTKu 3ammpoca

0 30 1
25 55 2
110 140 1
125 155 2
125 155 3
130 160 4
140 170 1
140 170 5
140 170 6
155 175 2

[IsTh 1mpoIeccopoB Jijisi CBOEBPEMEHHOI 00pabOTKM BCEX 3aIIpOCcOB Oy/eT yKe HeIo-
CTATOYHO.

B zajade tpebyercs naiitu Takoe 4ucyo k, 9TO JjId BCeX ¢ < N — k BBIIOJIHAETCS
HEPABEHCTBO t;1 — t; < §. [eiicTBUTE/IBHO, IIYCTH 3TO yTBEPKIeHUE UMeeT MecTo. Toria
IIPOIIECCOP, BBINIOJIHSBINNI 3a/laHNe ¢ HOMEPOM %, BCErJIa CMOKET BBIIIOJHUTH 33J/IaHue C
HOMEPOM ik, I BCe 3aJIaHNs MOYKHO BBITIOJTHIUTH CBOEBPEMEHHO, BbIJIaBasl X IIPOIIECCOPAM
1o kpyry. C JIpyToit CTOPOHBI, ITYCTh 9TO YTBEPKIEHIE He BBIIIOJTHIETCs, TO €CTh Hall/1eTcs
TaKoi Homep j, 4to t;y —t; < s. Torma B MOMEHT BpeMenu ¢, Bce k IIpOIEccopoB OyLyT
BaHATHI UCIOJIHEHUEM 3aIlPOCOB C HOMEpaMu OT j 70 j + k — 1, u Bce 3ampochl HE CMOTYT
OBITH BBITIOJIHEHBI CBOEBPEMEHHO.

Haiitu uncso k, 1711 KOTOPOro BBIOJIHIETCH YKA3aHHOE YTBEPXKIEHIEe MOXKHO TIPHU TI0-
MOIITY JIBOMYHOI'O IIONCKa WJIM METO/a JIBYX YKazareseil. BapuanT perrenus ¢ UCIoOJIb30Ba-
HUEM JIBYX BJIOYKEHHBIX IMKJIOB HAOEPET JIUITb YacTh 0AJLIOB, TaK KaK OyJ/IeT IMPEBLIATD
OrpaHUYCHHE 110 BPEMEHH pabOTHI.

Meron 1ByX ykaszaTeJsieil, OCHOBaH Ha UCIIOJIb30BAHUY JIBYX IlepeMeHHbIX left n right,
KOTOPBIE UCIOJIb3YIOTCsI B KadeCTBe UHIEKCOB B MaccuBe. Lluk/1 cTponTcs Takum odpa3om,
YTOOBI 71T KaxK/I0To 3HadYeHns left HaXOMUTh MUHNMAJIbHOE 3HAaUYeHne right mpu KoTo-
pom t[right]-t[left]>=s.



32

IIpumep npoepammuoi-pewerHus

Hwxke nipesicraBieno perenune Ha s3bike Python 3.

n, s = map(int, input().split())
t = list(map(int, input().split()))
ans = 1
left = 0
right = 0
while right < n:
if tlright] - tl[left] >= s:
left += 1
else:
right += 1
ans = max(ans, right - left)
print (ans)
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Bropas Boana. 3amauu 811 kJjacca

3adava I11.1.2.1. Tpu mewra xougem (10 6ananros)

Temovi: 3a0a4u OAA HAMUHAIOWUT, DEAAUSAUUA.

Yceaosue

Asnmca m Bob mosyumim B 1olapok TpU MeImKa KOH(ET, U OHU XOTST TOJIETUTb UX
roposHy. i1st 3T0r0 AsTrica BO3bMET HEKOTOPOE KOJTMIECTBO KOH(MET U3 KarKI0r0 MeIKa, a
ocrajbHble KOHGeThI oTaacT boby. BosaMoxKHO, 94TO 13 HEKOTOPOro MeliKa AJnca Bo3bMeT
BCe KOH(METhI Wi HE BO3bMET HU OJ[HOM. VI3BECTHO, UYTO CyMMapHOE KOJIMIeCTBO KOHMET
ABJISIETCH YE€THBIM UUCJIOM.

Harmwmmmure mporpaMmy, KOTopasi OIPEJIETUT, CKOJIBKO KOHMeT AJsnca J0/KHA B3STh
13 KayKJO0r0 MEINKa, 9TOOBbI Y Hee 0Ka3aJ0Ch POBHO 1OJI0BUHA Beex kKoHdet. [Iporpamma
MOXKET BBIBECTH JIIO0OU MPaBUILHBINA OTBET.

Dopmam 8rodHbLT daAHHBLT

Ha Bx0s1 B 11€pBOil cTpOKe TojaeTcs Tpu HATYPAJIbHBIX 9HUCIa 4, b U ¢ — KOJUIECTBO
KoH(peT B Kaxk10# Kyuke, 1 < a, b, c < 1000.

B asbike Python nmpouuTaTh Tpu 1esbIX ducia, 3alliCaHHbIX B OJHON CTPOKE MOXKHO,
UCHOJIB3YH CJICIYIOMUNA KOJI.

a, b, ¢ = map(int, input().split())

Dopmam 8blxOOHBLL OGHHBLE

Breisesiute B 0/1HOIT cTpoKe depe3 mpobesT TPH IEeIbIX HEOTPHUIATEIbHBIX YUC/Ia — KO-
JIMYECTBO KOH(GET, KOTOpOe BO3bMeT Aica U3 KarxKJI0ro MeIKa.
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Memoduxa nposepkxu

[Tporpamma mposepsierca Ha 20 Tectax. [Ipoxoxkaenne KazK0ro TecTa ONEHNBAETCd B
0,5 basuta. Tect u3 yciaoBus 3a/1a4u IpU ITPOBEPKE HE UCIOJIL3YETCS.

IIpumepovt

IIpumep Nl

CraHgapTHBIA BBOJ,
10 55

CrangapTHBI BBIBOJI
733

Ilosacnenus ¥ npumepam

Otser 7 3 0 ynoBiieTBOpsieT BceM TpeboBaHusAM. Ho cyIecTByeT n MHOXKECTBO JIPYTHUX
BapuaHTOB, HaIpuMep, 7 2 1 wm 0 5 5.

Pewenue

Cy1ecTByeT MHOTO CIIOCOOOB COCTaBUTH TpedyeMblit Habop uucesr. Hampumep, MoKHO
3aME€TUTb, 4YTO, €CJIM CyMMa TpexX 4Yucesl 9eTHad, TO XOTd 6BI OJHO H3 CJjiaracMbIX TOZKE
obs3aTebHO YeTHOe. Torja 3To ciaaraeMoe MOYKHO TOJIEJUTH Ha JIBa, €Ie OJIHO IMOJIENTh
Ha JIBa C OKPYIJIEHUEM BHU3, & IIOCJIe/IHEe — C OKPYIJIEHUEM BBEDPX.

IIpumep npozpammuvi-peuseHus

Hwxke nipejsicrasiieno perienne Ha ga3bike Python 3.

a, b, ¢ = map(int, input().split())
if a % 2 == 0:

print(a // 2, b // 2, (c + 1) // 2)
else:

print((a + 1) // 2, b // 2, ¢ // 2)

-

[ A V]

3adaua I1.1.2.2. Tpexusemnas copmuposra (15 6a.nr08)

Temovi: 3a0a4U OAA HAMUHAIOWUT, CMPYKMYPDL OGHHBLT.

Yeaosue

Y Anucel ecTh yHOpsiIOYeHHBIN HAOOp KapTodeK, KaxKJasd M3 KOTOPBIX pacKpalleHa
B OJIMH U3 TpeX IBETOB: KPACHBIN, 3e/IeHbIil, cuunii. KpoMme Toro, Ha KaxkJioif KapTO4Ke
3allMCAHO HEKOTOPOEe HATypaJbHOE YHCJIO0. AJiMca XO4YeT BBIIOJHUTHL COPTUPOBKY HHCEI,
9TOOBI CHaYaJia NI BCE YHCJa Ha KPACHBIX KapTOodKax, Jlajiee Ha 3eJIeHbIX U HaKOHEIl
Ha cuHuX. [[pn 5TOM B3anMHOE pacIiojioyKeHne KapToueK OIHOIO IBeTa He J0JI2KHO U3Me-
Huthed. Hampumep, eciim B mcxoIHOM HaOOpe OBLIO JIBe KPACHBIX KapTOUKK ¢ uncjiamMu 20
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n 10, npuueM KapTouka ¢ 4yncjiaom 20 pacrosiarajgach paHblie, 4eM KapTodka ¢ gyucjioM 10,
TO TIocsIe yropsgounBanus 20 mo-IpezKHeMY JTO0JIKHA HaXOJUThCsd paHbIie, yeM 10.

Hamnumure mporpaMmmy, KoTopasi OTCOPTUPYET KapTOUYKU B TPeOYyeMOM ITOPSIIKE.

DPopmam 8rodHbLT dAHHBLT

Ha Bx01 B mepBoii CTpOKe IMOJAeTcs IOCIeI0BATETBHOCTE CUMBOJIOB Ci, Ca, - , Cp,
rje ¢; 3aJiaeT 1BeT ¢-TOIl KapTOYKM M MOXKeT NPUHUMATh OJIHO U3 TpeX 3HAYEeHUIl «I'»,
«g» mm «by». KaxJplit 13 CUMBOJIOB 0003HAYAET OIPEIeJCHHBIN MBET: «I'» — KPACHDII,
«g» — 3esieHblil, «by — cunnit. CuMBOJIBI 3aIIUCaAHBI 0€3 MPOOETIOB U JIPYTHUX Pa3/IeInTe e,
1 < n < 1000.

Bo BTOpOIil cTpoKe 3ammcana moc/ae0BaTeIbHOCTh HATYPATBHBIX TUCET (1, A2, -« * * , (p,
re a; 3aJaeT YnCJIo, 3aliCaHHoe Ha i-Toi KapTodke. Bce duc/ia pas3janydHbl U HE IIPEBOC-
XOJIAT M.

Dopmam 8blxoOHBLL OGHHBLE

B oxnoit ctpoke yepe3 mpobest BRIBECTH TPEOYEMYIO TOC/IEI0BATEIbHOCTD YUCE TIOCIE
COPTHPOBKH.

B sa3wbike Python st BbIBOJIa WMces B IMKJIE€ Ha OJIHOW CTPOKE Yepe3 MPodesT MOXKHO
UCIIOJIb30BaTh CJICIYIONLYI0 KOMAaH]TY.

print(x, end=' ')

Memoduxa nposepkru

[Iporpamma mpoBepsiercs Ha 15 Tecrax. [Ipoxoxkienne KaxKI0ro TecTa OleHNBAETCH B
1 6asu1. TecTol U3 ycI0BUS 3a/1a9u [IPU TPOBEPKE HE UCIIOIL3YIOTCS.

IIpumepwvt

Hpumep Nl

CranaapTHBIN BBO/,
bbb

312

CraH/IapTHBIN BBIBOJ
312

IIpumep Ne2

CranaapTHBIN BBO/J,
regrg

4123
CraH1apTHBIN BBIBOJ
4213
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Hpumep Ne3

CranaapTHBIN BBO/
brrg

1234
CraHIapTHBIN BBIBOJ,
2341

IloacHnenus x npumepam

B nepBom mpuMepe Bce KapTOYKHU OJIHOTO I[BETA, MTOITOMY YIIOPSI0YMBATL HEYETO.

Bo BTopom npuMepe KapTouku 4 m 2 KpacHOTO I[BETA, ITO3TOMY OHHM OKAXKYTCA B Ha-
JaJjie, COXpaHuB B3auMHOe pactiojiozkenne. Kaprouku 1 u 3 3e/ieHOTO 1IBeTa, TI03TOMY OHHI
CIABUHYTCA B KOHEII, TAKXKE COXPAHUB B3aNMHOC PACIIOJIOZKCHUE.

B TperbeMm mnpumepe B HavaJie IOCJEI0BATEIbHOCTH OY/IyT KpacHble KAPTOUKHU 2 U 3,
naJgee 3ejieHad 4, najgee cuHss 1.

Pewenue

st perienus 3To# 33129 JIOCTATOYHO COXPAHUTD 1[BETa U HOMePa KapTO4ueK B CIIHC-
ke. Jlajsiee B Tpex IMUKJIax BBIBECTU CHaYaJa HOMEPa KPACHBIX KApTOYEK, IIOTOM 3€JICHBIX,
1 HAKOHEI| CUHUX.

ITpumep npoepammuoi-pewerHus

Hwxke nipesicraBieno perenune Ha s3bike Python 3.

input ()
list(map(int, input().split()))
for a in 'rgb':
for i in range(len(s)):
if s[i] == a:
print(p[il, end = ' ')
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3adava 11.1.2.3. Yepro-beaasn noaocka (15 6annos)

Temui: 3adauy 0ad HAMUHAIOUUT, PEAAUIAUUA, CMPOKU.

Yenosue

Y Asucel ecth 10J10CKa Oymaru, pacuepueHHas Ha KjaeTouku. [losiocka nmeer mupuny
B OJ[HY KJIETOUKY U JJIMHY B N KJIeTOYeK. Ajnca Xoresa pacKpacuTb KaxKIyi0 KJIETOUKY B
OeJIbIit M 9epPHBII IBET TaK, ITOOBI KJIETOYKN PA3HBIX IBETOB Uepe10Bamch. Ho mocse
TOTO, KaK BCA IMOJIOCKa ObLIa pacKpalleHa, BbISCHUIOCh, 9T0 AJjnca omub/iach, u Cyie-
CTBYET POBHO JIB€ HEIIEPECEKAIOIINXCs MAaphl COCEHUX KJIETOUEK, PACKPAIIEHHBIX B OJUH
Ber. OT™MeTUM, UTO MpPu u boaee Kaemor nodpad we mo2ym umems odur ysem. IToObt
HCIPABUTH CBOU OMINOKM, AJirca pernia pa3pe3aTrh MOJI0CKY B JIBYX MECTaX, IePeCTaBUTh
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1 BO3MOKHO Pa3BEPHYTH IOJIyUeHHbIC TPU YaCTHU, & 3aTeM CKJIENTh nX. Ha pucynke Huzke
IIOKAa3aHbl JBa IIpUMEPa Pa3pe3aHud U CKJEUKU MOJIOCKH.

AR v ¥V \¥
(Il N EEECE ]

B npumepe na KapTUHKe CcjieBa UCXO/IHAs TOJIOCKA Pa3pe3aeTcs Ha TPU YacTH U CKJIe-
MBAaETCsd B CJIEJIYIONEM TopsJiKe. Kycodek u3 cepeimHbl OT ¢ HOMEpPaMU KJIETOK U3 JTha-
nasoHa [5;9] cranoBuTcs cambiM JieBbIM. Jlasiee K HeEMY IPHCTBIKOBBIBAETCS KYCOUYEK C
HOMepaMu KJeTok [1; 4]. VI Hakonery cipaBa MPUCTHIKOBBIBAETCS KyCOYEK ¢ HOMepaMU KJie-
Tok [10; 13], KoTopsil npu 3TOM passopaunBaercs Ha 180 rpajycos. B pesyibrare Gyjer
MOJTyYeHa TIOJIOCKA U3 KJIETOK C YePEeIYIONTUMUC ITBETaMHU.

B npumepe Ha KapTHHKe ClipaBa KyCOUYKH ITOJIOCKH OCTAIOTCs HA CBOMX MecTax, HO
CpeJiHssl TI0JIOCKa ¢ HOMepaMu KJieTok [4; 7] paszsopaunsaercst Ha 180 rpasycos.

Hamumure nmporpaMmy, KoTopast OIpeIeanT, CMOXKeT Jin AJnca yKa3aHHBIM CIIOCOOOM
¢JIeIaTh MOJIOCKY U3 KJIETOYEK YePe Iy IONIUXCs IIBETOB U, €CJIA 9TO BO3MOXKHO, TO COCTABUT
CXEeMY pa3pe3aHus CYIIEeCTBYIONIEH MOJIOCKH Ha TPU KYCOYKa U CKJIEHKH 9THX KYCOYKOB.
[Tosryuennas moIocka MOKeT HaUMHATHCA KaK ¢ KJIETKH 0eJI0ro, TakK U 9epHoro mnpera. Ec-
JI TpedyeMyIO TOJI0CKY MOYKHO IOy IUTh Pa3IUIHBIME CIIOCODAME, TO B KQUECTBE OTBETA
MOXKHO B34Thb JIOO0HM M3 HUX.

Dopmam 8rodHbLT dAHHBLT

Ha Bxos mojiaercst ojiHa cTpOKa, OMUCHIBAIONIAS BUJ UCXOIHOM 1moocku. CTpoka co-
CTOUT U3 CUMBOJIOB «W» U «b», 0003HaYAIONMNX KJIETKY O€JIOr0 U 9epHOro IBETa COOTBET-
crBenno. /Inmnuaa ctpokm He mpesocxoauT 1000. ['apanTupyercs, 9To CTpOKa WMeeT BUJ,
ONMCAHHBIN B YCJIOBUU 3aJa4H.

Dopmam 8blLOOHBLT OAGHHBLE

Eciu coctaBuTh MOJIOCKY W3 KJIETOK YEPEIYIONIUXCA IIBETOB HEBO3MOXKHO, TO ITPO-
rpaMMa JIOJIKHa BBIBECTH €JIMHCTBEHHOE CJIOBO «NO» (6€3 KaBblueK). B mporuBHOM ciryuae
BBIBOJT JIOJIXKEH COJIEp2KaTh POBHO TPU CTPOKHU, KarxKjiasd M3 KOTOPHIX OMUCHIBAET KYCOUEK
MCXOJIHOM JIEHTHI B BHUJIE Tpex unces. IlepBoe u Bropoe 4mciio 3a/1a0T HOMepa HadabHOI
1 KOHEYHOHN KJIETKM KyCOYKa COOTBETCTBEHHO. TpeThe IucI0 MOXKET UMETh OJTHO U3 JIBYX
sanadennit — 0 nan 180 B 3aBUCMMOCTH OT TOTO, IIOBOpaduBaeTcsd Kycodek Ha 180 rparycoB
i HeT. CTPOKHU HOJIZKHBI CJIEIOBATh B MOPAIKE CKIEHKN KYCOUKOB CJI€Ba HAIIPaBO.

Memoduxa nposepxu

[Iporpamma nipoBepsiercst Ha 15 Tectax. [Ipoxoxkienne KaxK0ro Tecta OIeHNBACTCS B
1 6amn. TecTbl U3 ycjaoBus 3a/1a9u IPU ITPOBEPKE HE UCIIOJIb3YIOTCH.
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ITpumepoi

IIpumep Nel

CTaH,J:[apTHbII'?'I BBOJI
wbwbbwbwbbwbw

CraHapTHBIN BBIBOJ
590

140

10 13 180

Ipumep Ne2

CraHapTHBIN BBO/I
bwbbwbwwbwbw

CraHgapTHBII BBIBOJ
130

8 12 180

470

IIpumep Ne3

CraHgapTHBIA BBOJ,
bbwbbw

CraHgapTHBI BBIBOJ,
no

IIpumep npozpammuvi-peuserus

Huxe npesicrasiieno perenne Ha s3bike Python 3.

s = input()

n = len(s)

x =[]

for i in range(1, n):
if s[i] == sl[i-1]:

x.append (i)

if s[x[0]] !'= s[x[1]]:
print (1, x[0], 0)
print(x[0] + 1, x[1], 180)
print(x[1] + 1, n, 0)

elif s[x[0]] == s[0] or s[x[0]] == s[-1]:
print('no')

else:
print(x[0] + 1, x[1], O)
print(1, x[0], 0)
print(x[1] + 1, n, 180)
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3adavwa I1.1.2.4. Paccmanoska aadeti Ha MpPermepHot. ULGILMGIN-
Hnoti docke (30 6ananos)

Temul: pearuzauyus, COpmuposKy, CmpPyKmypvl 0GHHBIT, OUHAMUNECKOE NPO2PAMMUPOSAHUE,

KOMOUHAMOPUKA.
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Yeaosue

Anuca u Bob yuarcs mpocTpaHCTBEHHOMY BOOODAXKEHHUIO U PEIIAIOT JjId 9TOrO Ma-
TeMaTHdecKre TOJI0OBOJIOMKHI Ha TPEeXMEPHOH ITaxMaTHON JocKke pa3mepa n. Takas jgocka
COCTOUT U3 N JIBYMEPHBIX KBaJIPATHBIX JOCOK, PACIOJIOKEHHBIX JAPYT HaJ apyrom. Ha
pUCYHKe n300pazkeHa TpexMepHas IaxMaTHas JOCKa pa3Mepa 8.

Kazk1y1o KJIeTKy TpexXMepHOil JOCKU MOKHO 3aJaTh TPeMs Ie/ILIME YACIaMU U3 JI1a-
na3oHa [1; n|: HOpsIKOBBIM HOMEPOM JIBYMEPHO{I TOCKH, HOMEPOM BEPTHUKAJU Ha JBYMEp-
HOIl JJOCKe ¥ HOMEPOM TOpH30HTaIM. Hampumep, KileTKa BblIeJIeHHAasd Ha PUCYHKE TEeMHO-
3eJIEHBIM I[BETOM, 3aJ1aeTcsl TPoiikoii uucen (2,4, 3).

TpeXMepHaﬁ maxXMaTHad JIaJdbd XOAUT II0 I[ByMepHOIU/I JOCKe II0 CTaHJapPTHBIM IIpaBU-
JlaM, TO €CThb 3a OJIMH XOJ MOXKET IePEeMEeCTUTHC Ha JTI00YIO KJIETKY B TOIl Ke BepTUKAJIN
JIM TOPU3OHTAJIN, TJie OHa HaxXOoauTcdA. BMmecTe ¢ TeM TpexMepHas JiaJbsd MOXKET 3a OJINH
nepeiiTn Ha JIIOOYIO JIPYTYIO JIOCKY B KJIETKY C TaKOl »Ke JByMepHOil Koopjaunaroit. Ha
PUCYHKE CBETJIO-3€JICHBIM IIBETOM II0Ka3aHbl KJIETKN B KOTOPbIE MOXKET IIepeiTH J1a/ibd U3
KJIETKU C KOOpAUHaTaMMI (2, 4, 3). B sTom citydae roBopsT, 9TO Jia b ObET 9TH KJIETKH.

Anuca n Bob yBepeHbl, 9TO Ha TPEXMEPHON ITaXMaTHON JOCKEe pa3Mepa 7 MOXKHO
paccraBuTh n? Jaleil Tak, 4T0 OHE He OyIyT OMTh JAPYT Apyra, HO HUKAK He MOIYT HOHSATD
MIPUHIIAI PACCTAHOBKH.

Hamnumure nporpammy, Koropas HaiijieT JIIoOyIo JOIMYCTUMYIO PACCTAHOBKY JiaJieil Ha
TPEXMEepHOil MAaxXMaTHO JIOCKe pa3Mepa 1 TakK, YTOObl OHU He OWJIU JIPYT JPYTa.

Dopmam 8rodHbBLL OAHHBLE

Ha Bxoj1 mojtaeTcs e TuHCTBEHHOE HATYpaJIbHOE YUCJIO N — pa3mep Jjocku, 1 < n < 30.
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Dopmam 8blLOOHBLL OAGHHBLE

Bruiseiute KoopuHaTHI N

2 KJIeTOK, Ha KOTOPBIX OYIyT DACIOJIOKeHB! Jaibu. Tpu

KOOpP/JIUHaTBI KaH{,ILOfI KJIETKHX BBIBOJIATCA Y€PE3 Hp06eﬂ B OT,ILeﬂbHOfI CTPOKE. HOPH,ZLOK
IIepevducjIcHrusA KJICTOK MOXKeET OBLITD IIPOU3BOJILHBIM.

Memodukxa nposepxu

IIpumepot

[Iporpamma nposepsiercs Ha 30 Tectax. Homep Tecta coBnajgaer ¢ 4ucjiom n.

IIpumep Nl

CraHapTHBIN BBO/I

3

CraHJIapTHBIN BBIBOJ,

2

W W W NNNNN- -
WN - WN =W

2

= W NN FE WW

Ilosacnenua x npumepy

PaccranoBka Jajieit 3 npuMepa IoKa3aHa Ha PUCYHKE HUKE.

12 3

IIpumep npoepammuoi-pewerus

W N =

Hwxke nipejicraBiieno perenue Ha s3bike Python 3.

n = int(input())
for i in range(n):
for j in range(n):

print(i + 1, j+ 1, (4 + j) % n+ 1)
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3adava 11.1.2.5. Ydaaenue ckobox (30 6annos)

Tembl: MaMeMaMUKaG, CMPOKU, PEKYPCUBHBLE GA20PUTLMDL.

Yeaosue

Bo6 sobut dopmainsm Bo BceM, BKIIOUAs 3aCh MATEMATHIECKIX BbIPazKeHHUIl, 1O-
9TOMY IPH UX 3aIlICH OH CTABUT CKOOKH TaK, ITOOBI KazK1asl Ollepalis BbLIC/IAIACH CBOEH
napoit ckobok. Hampumep, Boipazxkenue (a + b+ ¢) x d on 3amumier kak (((a + b) + ¢) * d)
win Kak ((a 4 (b+ c¢)) *x d), a Beipazkenne a * b+ ¢ d kak ((a*b) + (c*d)). Takum obpa-
30M, KOJIMYECTBO AP CKOOOK B BbIpazKeHHsix Boba Bcerjia paBHO KOJIMYECTBY Olepaluii,
a JIJIsl Ollepaliu, KOTopasl BBINOJIHAETCsI MOC/Ie/Hell, mapa CKOGOK BCerja OrpaHuInBaeT
BCe BbIpazKeHue.

Anuca canraer Takoil nepdeKnuOHN3M M3OLITOYHBIM U CTAPACTCH CTaBUTH CKOOKH
TOJIBKO TaM, TJie OHHM HYKHBI JIJIsI IPABUJILHBIX BbIUUC/IeHUil. Hanpumep, B BbIpazKeHHH
(a4 b+ ¢) *x d ckobku yopaTh yKe HeJb3s, IOCKOJIbKY BbIpakeHue a + b + ¢ % d no ma-
TeMaTHIeCKUM TIPABUJIAM 33/Ia€T JIPYTOi TOPSIOK IIPUMEHEHUs OlePAINii, U Pe3y/ibTaThl
BBIUICJIEHHS] 9TUX JIBYX BBIPAXKEHUIT MOIYT pasandarbesi. A BOT B BeipaxkeHuu a + (b + c)
CKOOKH yOpaTh yzKe MOYKHO, IOCKOJIbKY JIJIsd CJIOYKEHUST UMEET MECTO COUeTATETbHOE CBOii-
CTBO WJIM, KAK MOBOPAT MATEMATHKH, aKCUOMa, ACCOIUATHBHOCTU. TakyKe MOXKHO yOpaThb
cKOOKHU U B BbIpaxkeHuu (a * b) + (¢ * d), MOCKOJIBKY TI0 JIOTOBOPEHHOCTSIM YMHOYKEHIE
BBIIIOJTHSIETCSl PAHDIIE, YeM CJIOZKEHUE.

Hanwmmmre mporpammy, KoTopas MepenuIneT BhIpaykeHue, 3anucaninoe bobom, B TOT
BUJT KOTOpBIit HpaButcsd Asmmce. ObpaTure BHUMaHUE, 9TO MPOrpaMMa JIOJIXKHA ITPOCTO
ybpaTh Bce u3bbiTouHbIe CKOOKU. JIpyrue mpeobpaszoBanus jenarh Heb3sd. losyuentoe
BBhIDayKeHNe JT0JIZKHO UMETh PEe3YJIbTaT BBIUNCIEHU, COBIIAIAIONINI ¢ PE3YIbTATOM MCXO/I-
HOT'O BBIPayKEHUs, TIPU JIIOOBIX 3HAYCHUAX [TapaMETPOB.

dDopmam 8rodHBLT JAHHBLL

Ha Bx0/1 B € IMHCTBEHHOI CTPOKE MOCTYIAET MPABUILHO 3AITMCAHHOE apU(PMETHIeCKOe
BLIPAzKEHHE, COCTOAIINE U3 MMEH I1apaMeTpPOB, CKOOOK H omeparmii «+» u «*». Kaxkprit
napaMeTp 3aIMCbIBAETCS B BUJIE OJIHON CTPOYHOI OYKBBI JlaTuHUIBL. VIMeHa napameTpoB
HE TOBTOPSIOTCS U BCTPEYAIOTCS B aja(daBUTHOM TOPSJIKE, TAKUM 00pa30M, KOJIUIECTBO
orepalnii He TPEBOCXOJUT 25. BbIpakenwme coJIepKUT KaK MUHUMYM OJIHY OIIEPAIIHIO.
Kazkmasg onepalins B BhIpazKeHUN BBIJIEISIETCS CBOEH MTapoil CKOOOK, KaK 3alliCcaHo B yCJIO-
BUU 33/Ia4U.

Dopmam 8blxoOHBLL OGHHBLE

[Iporpamma 10/12KHA BBIBECTU UCXOIHOE BbIpaskeHne 0e3 n30bITOUHBIX CKOOOK. [lops-
JIOK CJIeJIOBaHUs MapaMeTPOB B OTBETEe JIOJI?KEH COBIIQJIATh C MOPSAJIKOM B MCXOJHOM BBI-
paxkenuu. B gacTHOCTH, 9TO O3HA4YaeT 4TO Jyist Tecta (a+ b) orBeT b+ a OyJIer canTaThest
OIIOOIHBIM.
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Memoduxa nposepkxu

[Iporpamma npoBepsiercs Ha 30 Tectax. lIpoxoxpenme KaxKaoro tecta ONEHUBAETCS
B 1 Gasu1. Beipaxkenusi B nepBbix 9 Tectax cozepkar He Oosiee aByX oneparuit. TecTobr u3

YCJI0BHA 3aJa9U IIPU IIPOBEPKE HE HUCIIOJIb3YIOTCH.

IIpumepwvt

IIpumep Nl

CraHgapTHBIA BBOJ,

(a+b)

CraHgapTHBII BBIBOJI

a+tb

Ipumep Ne2

CraHaapTHBIN BBO/I

((a+(b+c) ) *d)

CrangapTHBIA BBIBOJ,

(a+b+c)*d

Ipumep Ne3

CranaapTHBIN BBO/I

((axb)+(c*d))

CrangapTHBI BBIBOJ,

a*xb+cx*xd

IIpumep npozpammuvi-peuseHus

Huxxe npesicrasiieno perienne Ha s3bike Python 3.

1 def parse(s,i):

2 if s[i] !'= "(':

3 return (s[i], i + 1, s[i])

4 else:

5 left, i, lop = parse(s, i + 1)
6 op = s[il

7 right, i, rop = parse(s, i + 1)
8 if op == '*' and lop == '+':

9 left = '(' + left + ')

10 if op == '*' and rop == '+':

=
-

right = '(' + right + ')
return (left + op + right, i + 1, op)
print (parse(input (), 0)[0])

=
w N
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Tperbs Boama. 3agaam 8—11 KJacca

3adava 11.1.3.1. Koduposka nodmmootcecms (10 6ai108)

Temwi: 3adavwu 044 HAYUHAIOWUT, MAMEMATMUKA, PDEAAUSAUUA.

Yenosue

Henasro Asnca y3Hasia 06 OJIHOM CIOCOOE 3aKOJUPOBATH OJIHUM IIEJIBIM IHCJIOM JIHO-
60e IMOMHOYKECTBO HEKOTOPOT'O 38/ JaHHOTO KOHEYHOI'0 MHOXKecTBa. Jj1g 3T0r0 HeobxommmMo
COTIOCTAaBUTDH KarK/IOMY 3JIEMEHTY MHOXKECTBa YUNCJIO, PAaBHOE HEKOTOPOI CTEIeH! JTBOMKM.
Tenepsr B KadecTBe KOJI@ MPOU3BOIBLHOTO TOJMHOXKECTBA MOXKHO B3ATH CyMMY UHCET CO-
OTBETCTBYIOIINX 3JIEMEHTAM 3TOT'O ITOAMHOKECTBA.

Aumnca cocraBmiia MHOXKECTBO U3 IIIECTH CBOUX ,ZprBGfI 1 I10CTaBUJIa UM B COOTBETCTBHUE
IIocjie1oBaTe/IbHbIC CTCIICHU ,HBOﬁKHI

e 1 — Anna;

e 2 — Boris;

e 4 — Cary;
e 8 — Dauid,
e 16 — Eva;
e 32 — Fiona.

Hanpmwvep, nomgmuoxkectso { Anna, Cary, Eva, Fiona} 6yaer 3aKoIIpOBAHO THCIOM
53. (1 4+ 4+ 16 + 32 = 53).

Asnca Tpenupyercss GbICTPO JEKOIUPOBATH IIOAMHOYKECTBO 10 €ro Koiy. Hammmmre
IporpaMmy, KOTOpasi IO3BOJIUT IPOBEPUTH €€ HaBbIKU. I[Iporpamma J10/KHA IOJIyYaTh
Ha BXOJI HEKOTOPBII KOJ W BBIBOIUTL NUMEHA JPY3€ell, BXOAAINNX B IMOJMHOXKECTBO C 3TUM
KOJIOM.

Popmam 8rodHbBLT JAHHBLT

Ha Bxom momaercst eIMHCTBEHHOE HATypabHOE YHCIO 1 — KOJ TOIMHOXKECTBA,
1 <n<63.

Dopmam 8blLOOHBLL OAGHHBLE

BI)IBG,ZLI/ITG NMEHa ,pr3€l71 AJII/ICI)I, KOTOPbIC BXOJAAT B 3aKOUPOBaHHOE IIOJIMHOZKECTBO.
Kam,uoe uMs cjaeayeT BbIBOJIUTH B OT,ZLGJIbHOfI CTPOKE. HOpﬂ,ZLOK MMEH MOXKET OBITb IIpo-
MN3BOJIbHDBIM.

Hwke npuBesien pparmenT nporpamMmmbl Ha s3bike Python B kKoTopoMm cozmaercs crim-
COK C TIPaBUJIbHBIM HAIIMCAHUEM CJIOB.

Names = ['Anna', 'Boris', 'Cary', 'David', 'Eva', 'Fiona']
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Memoduxa nposepkxu

IIporpamma mpoBepsieTcst Ha 20 TectaxX. IIpoxoxKmeHne KaxKJIOro TecTa OIEHUBAECTCH
B 0,5 basuta. Tect u3 ycioBus 3ajaqu IIPU IIPOBEPKe He MCIOJb3yercs. [lepBbie 1mecThb
TECTOB — 3TO II0CJIeJ0BaTeIbHbIE CTEIIEHN IBOMKU OT 1 10 32.

IIpumepwvt

IIpumep Nel

CraHgapTHBIA BBOJ,
53

CranagapTHBI BBIBOJ
Anna

Cary

Eva

Fiona

IIpumep npozpammoi-peuterus
Hwxke nipejsicraBiieno perenue Ha s3bike Python 3.

Names = ['Anna', 'Boris', 'Cary', 'David', 'Eva', 'Fiona'l
n = int(input())
for i in range(6):
if n ' 2 ==
print (Names[i])
n//=2

-

[

3adava 11.1.3.2. Aagasumnwsie nodcmpoxu (15 barnos)

Temui: 3adavy 0ad HAMUHAIOUUT, CMPOKY, PEANUSAUUA.

Yeaosue

Anuca paspabarbiBaeT 00y4YaroONLy0 UTPY /I MIAJIIIUX IMIKOJBHUKOB. B Heit urpoky
JIAeTCsl CTPOKA M3 CTPOYHBIX CHMBOJIOB JIATUHUIIBI, & OH JOJIKEH pa30uTh ee Ha OJICTPO-
KN U3 II0C/Ie/IOBATEIbHBIX CUMBOJIOB ajihaBuTa. Takue MOJCTPOKHU Jajiee OyJeM Ha3bi-
BaThb MPABWIBHBIMU. B NMpaBU/IBHON IOJCTPOKE IOC/Ie OYKBBI «a» JIOJKHA HIATH OyKBa
«b», mocne «b» — «c» u Tak jgasee. [lpu 3TOM NpaBUIIbHAS MOJCTPOKA MOXKET HAYH-
HaTbCs ¢ Jroboro cumBoJsia. Hanpumep, crpoka «bedefaabeef» noykua ObITH pa3buta Ha
«bcdef »+<«a»+<«abcy+<«ef ». ObpaTnre BHUMAHME, YTO MOJICTPOKA MOYKET COCTOATH U U3
OJTHOTO CUMBOJIA.

Koneuno, urpok MoxkeT ommbuUThCs U Pa3dbUTh CTPOKY HENPABUIBHBIM WU HEOITHU-
MaJIbHBIM criocoboM. Harmpumep, urpok MoxkeT pa3ouTh cTpoky «bedefaabeef » na «bed» -+
+«ef»+<«aabey+ «ef ». HToOBI yuecTb TaKyo BO3MOXKHOCTD, AJtiica canTaer OYKHU 3a Haii-
JieHHOe pazbuenne. Ecin moacTpoka siB/IsieTCs MPABUIBLHOM, TO UTPOKY JT00ABJISIETCS KO-
JIMIECTBO OYKOB paBHOE KBAIPATy JJIMHBI MOACTPOKN. HempaBubHbIe TIOJICTPOKHU HE Y IH-
teiBatoTca. Hampimep, 3a pasbuenne «bedef » +«a» +<«abey +<«ef » Urpox mosmyant 52412+
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+32 + 22 = 39 oukos, a 3a pasbuenue «bed»+<«ef»-+«aabey +<«ef » mumpb 32 + 22422 = 17
OYKOB.

Hammmunre IIporpaMmMy, KOTOpad II0CHUTaeT KOJIMIECTBO OYKOB, II0JIy9Y€HHbIX UT'DOKOM
3a CAeJIaHHOE pa36I/I€‘HI/Ie HpOI/ISBOﬂbHOﬁ CTPOKH.

Dopmam 8rodHbLT daHHBLT
Ha Bx0/1 B 1epBoit cTpoKe 1MogaeTcs 0JIHO HATYPAJIbHOE YUCIO N — KOJIMIEeCTBO (ppar-
MeHnToB B pazbuenuu, 1 < n < 100. dasnee 3anucansr camu pparmenTsl pazouenus. Kazxk-

JbIit (bparMeHT 3alliMcaH B OTJAEIbHON CTPOKEe U COCTOUT TOJBKO M3 CTPOUHBIX CUMBOJIOB
JlaTuHUIBL. [yimHa Kaxkioro dpparmMenTa He IpeBocXoauT 26.

Dopmam 8blxo0HBLL OGHHBLE

BeiBeure 0/1HO 1€J10€ 9HCI0 — KOJTUYECTBO OYKOB, KOTOPOE MOJIYIUT UTPOK 38 CJle-
JIaHHO€e pa3bumeHue.

Memoduxa nposepkru
[Iporpamma mpoBepsiercst Ha 15 Tectax. lIpoxoxaenne KaxKjaoro tecta OlEHUBAETCS
B 1 6asn. Tect u3 ycjioBus 3a/1a4u pu IPOBEPKE HE UCIOJIb3YeTCs. B 1mepBhIX deThipex

TecTax pasdueHne COCTOUT U3 OJTHOTO dhparmMenTa. B ciieyonux 4eThIipex TecTax KaxKIbli
dparmeHT cojiepxKuUT He DoJjiee IBYX CUMBOJIOB.

IIpumepovt

IIpumep Nl

CraHgapTHBIA BBOJ,

4

bcd

ef

aabc

ef

CraHgapTHBI BBIBOJ
17

IIpumep npozpammuvi-peuseHus

Hwxke nipejicrasiieno perienune Ha g3bike Python 3.

1 n = int(input())
ans = 0
for i in range(n):
s = input ()
for j in range(1, len(s)):
if ord(s[jl) - ord(s[j - 11) !'= 1:
break

N o o s WN
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8 else:
9 ans += len(s) ** 2
10 print(ans)

3adaua I1.1.3.3. Ilam u Ilamawon (15 6a.snr08)

Temwi: orcadnvie an2o0pummsl, PeEANU3AUUA.

Yeaosue

Bob npumymast norndeckyio urpy «llar u Ilaramon». B aToit urpe na BupTya/ibHOI
CIleHe HAaXOJUTCH N IePCOHAXKel Pa3JUIHOIO POCTA, KOTOPbIe BBICTPOEHBI B OJIUH PsiJI.
Nrpok MOXKeT yJIajiuTh 9acTh MIePCOHAXKENH CO CIEHBI, DU 3TOM OCTABIIHECS ITePCOHAZKHI
CMBIKAIOTCS, HEe U3MEHsd CBOEro B3aMMHOIO pacroJjoxkenus. [lociie aToro nepconaku na
cIleHe pa30MBalOTCsd Ha Maphl: MEPBBIT CO BTOPBIM, TPETHII C YeTBEPTHIM, MISTHIN € IMIECTHIM
U Tak jajee. B MOMEHT yajieHnsi UTPOK JIOJI?KEH TTO3a00THTCA O TOM, YTOOBI KOJTUIECTBO
OCTaBINUXCsI TIEPCOHAXKEN cTasio deTHbIM. [lepBoro mepconazka B mape (¢ HEIETHBIM HOME-
pom) 6yseM HazbiBaTh [laToMm, a Broporo (¢ gerHbiM HOMepoMm) — [laramonom. Dddert-
HOCTBIO TIaphl OyeM Ha3BaTh pasHoOCTh pocTa Ilata n Ilatamona. DddexkTHOCTE MOXKET
OBITH OTPUIIATEILHOI, eciu oKaxkercst, ato [lat ke, wem [lararmon. 3a oaun payH ur-
POK TIOJIyYaeT KOJIMYEeCTBO OYKOB, paBHOe cymMe dddekTHOoCTel Beex map. rpok moxker
YJIAJUTh CO CIIEHBI BCEX IepcoHazkeil. B aToM ciydae OH MOTy9IUT HOJIb OYKOB.

Pacemorpum nipumep. IlycTh Ha crieHe M3HAYAIBHO HAXOIUIOCH JIEBATH ITEPCOHAXKEI,
pPOCT KOTOPBIX 3ajaercst MaccusoM ducen (120,160, 180, 160, 120, 110, 150, 170, 100). Ur-
POK VJAJIUJ CO CIEHBbl IIEPBOIO BTOPOI'O U CeJIbMOTO IlepcoHazka. Ha crene ocrasoch
mecth nepconazkeii ¢ pocrom (180, 160, 120, 110, 170, 100). Ouu pasdbuiuch Ha Tpu Hapbl
(180, 160), (120, 110), (170, 100), upu stom 3hdekTHOCTD HEpBOil maper — 20, BTOpOi —
10, Tpeteit — 70. Takum obpazom, 3a Takoe pasdueHue Ha mapbl UTPOK HoayduT 100 0UKOB.
OsiHaKO, /I UTPOK OCTABUT Ha CIIEHe YeThIpex repconazkeii ¢ pocrom (180, 110,170, 100),
TO OH 1tory4duT 140 OYKOB.

Hanumure nporpammy, KoTopas MOCUYATAET MaKCUMAIbHOE KOJTUMIECTBO OYKOB, KOTO-
pble MOYXKET TOJyUYUTh UT'POK, JIjIs 3aJJaHHOU TI0CJIE/I0OBATETHHOCTH TTePCOHAYKEN.

dDopmam 8rodHBLT JAHHBLL

Ha Bx0/1 B 1I€pBOIi CTPOKE MOIAETCs OJIHO HATYPAJIbHOE YUC/IO N — KOJUYIECTBO IIep-
coHazkeil Ha criene B Hadaje urpol, 1 < n < 1000. /lajiee B o/iHO# CTpPOKe 1depes3 1mpodest
3aImcana MocjaeI0BATeIbHOCTh U3 1 HATYPAJIbHBIX YUCET, KOTOPbIE 33/aI0T POCT TIEPCO-
Haxkeit. Yucira He ipeBocxoaar 1000.

Dopmam 8blLOOHBLL OAGHHBLE

BriBeuTe oj1HO 11€710€ YUC/I0 — MAKCHMaJIbHOE KOJIMYECTBO OYKOB, KOTOPOE MOXKET
MTOJIYIUTH UTPOK JIJIS 38/IAHHON ITOCIeI0BATEIBHOCTH ITIEPCOHAaKEH.



46

Memoduxa nposepkxu
[Tporpamma mpoBepsieTcd Ha 15 Tectax. [IpoxoxKenne KazK0ro TecTa ONEeHnBaeTCd B

1 6auwn. Tect us YCJIOBHA 3aa9U IIPpU IIPOBEPKE HE MCIIOJIb3YyETCH. B HIEPBLIX IIATH TeCTax
Ha CIleHE€ N3HAaYaJIbHO HaXOJUTCA POBHO YE€TbIpE IIECpPpCOHazKa.

IIpumepwvt

IIpumep Nl

CraHaapTHBIA BBO/

9

120 160 180 160 120 110 150 170 100
CraH1apTHBIN BBIBOJ

140

ITpumep npozpammuvi-peuserus

Hwmxke nipejsicrasiieno perenne Ha ga3bike Python 3.

1 n = int(input())
2 x = list(map(int,input().split()))
3 print(sum([max(x[i]-x[i+1],0) for i in range(n-1)]1))

3adava 11.1.3.4. Bwiesd na axckypcuro (30 6annos)

Temol: mamemamura, cmpyxmypol OGHHIT, PEGNUSAUUA.

Yeaosue

A MUHECTpAITUST TTKOJIBI OPTaHI30BaIa aBTOOYCHYIO 9KCKYPCHUIO /IS CBOUX YIEHUKOB.
Bceero 6b110 3aKa3ano n aBTodycoB pasHoit BMecTuMocTu. OOO3HAYNM 3a ¢; KOJUIECTBO
JieTeii, KOTOpbIe MOTYT HAaXOJUThCA B i-TOM aBToOyce. Bcee ¢; sBisiorcs wemmvimu auc-
jamu. Yunress HedOpPMaIbHO Je/IAT BCeX YICHUKOB HA aKTUBHBIX U CIIOKOHHBIX. Beero
HA YKCKYPCHUIO TOEJIET M AKTUBHDLIX U k CIOKOHHBIX JIeTeil. YUuTessd XoTeau Obl pacipe-
JIGTUTH JIeTel 10 aBTOOycaM TakK, YTOObI KOJUYECTBO CIIOKOWHBIX M aKTHUBHBIX JieTeil B
KazKJI0M aBTOOyCe OTJIMIAJIOCh KaK MOXKHO MeHbIne. PopMabHO 9TO O3HAYAET CJIEIYIO-
mee. OO03HAYUNM 3a T; U Y; KOJUIECTBO aKTUBHBIX U CIIOKOWHBIX JETel COOTBETCTBEHHO
B -TOM aBTOOyce. Borauc/imm Moy pa3sHOCTH KOJUYECTBA aKTUBHBIX U CIIOKOWHBIX JIe-
Teil a KaXkKJIOM aBTOOyce W IMPOCYMMEUPYeM IoJIydeHHble ducia. [logydennas BegmdnHa
o | — yi] momKHA OKa3aTHCA MUHIMAJIBHO BO3MOXKHOIL.

Ho, koria aBToOychI 1o/ rbexasin, Bee MOILIO He IO IJIaHy. JacTh jiereil BbIOeKAIN U3
IIIKOJIBI U PACCEIUCh 110 aBToOycaM 1pou3BosIbHO. [locse 1mocaeToB BBISICHIIOCH, YTO B
1-TOM aBTOOyCe yKe HaxXOJUTCsd @; aKTUBHBIX JieTel U b; CIIOKOWHBIX. UTOObI HE yBEJIUYNU-
BaTh Hepa3bepuxy, ObLIO PEIIEHO OCTABUTH X HA CBOMX MECTAX M IMIOCTAPATHCS PACCAUTD
OCTAaBINUXCS JIeTell B COOTBETCTBUM C M3HAYAILHO BHIOPDAHHBIM ITPUHITUIIOM.

Hanumure nmporpaMmy, KoTopas HaiijileT 3HAUEHUs T; U Y; C YIeTOM BceX TpebDOBaHMUIA,
a UMEHHO:
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Ecm JAOIIYCTUMbIX OTBE€TOB HECKOJIBKO, TO MOXKHO BbIBECTHU JII0001.

Dopmam 8rodHbLT daAHHBLT

Ha Bxom B mepBoii cTpoke depe3 MpoOes IojlaeTcd TPH TEIbIX Yuciaa n, m u k —
KOJIMYECTBO aBTO6yCOB7 KOJIMYECTBO aKTUBHBIX U KOJIMNYIECTBO CIIOKOMHBIX ,D;eTefI COOTBET-
crBerno; 1 < n < 100; 0 < m, k < 10000. Bo BTOpOIi cTpOKe Uepe3 mpodes 3alnucaHbl
YUCHA A1, Ao, , Oy, 38JAIOINNE KOJUIECTBO aKTUBHBIX JeTell, N3HAYAIbHO HAXOIAIIIXCS
B KasKJIOM U3 aBTOOYCOB. B TpeTbeil cTpoKe aHAJOIMYIHO 3allMCaHbl ducjia by, b, -+, b,
3aJIa0II1e KOJIMYECTBO CIIOKOMHBIX AeTell, N3HAYaJIbHO HAXOAAIINXCI B KaXKJI0M U3 aBTO-
oycoB. Hakowrerr B 4eTBepTOil CTPOKE 3allCaHbl HATYPAJIbHBIE Y€THBIE YUCTIA C1, Co, * * + , Cp,
3a/1aI01IIe BMECTUMOCTD KarKJI0oro u3 aBTodycoB; 2 < ¢; < 100. Bee BxojHbIe 3HAUEHUS
3a/[aHbl KOPPEKTHO B COOTBETCTBUM C YCJIOBUEM 3a/ia9i. B TOM 4nciie rapaHTUpPyeTCs, ITO
o0I1Iee KOJIMIEeCTBO IIKOJBHUKOB HE IIPEBOCXOIUT CyMMAapHON BMECTUMOCTH BCEX aBTOOY-
COB.

Dopmam 8blLOOHBLL OAGHHBLE

BriBog o/KeH cocTodTh U3 JIByX CTPOK. B 1epBoil crpoke depes mpobes ciemayer
BBIBECTH 3HAYEHUS I; — KOJUIECTBO aKTUBHBIX JIeTell B KaxKJI0M 13 aBToOycoB. Bo BTOpoOit
CTPOKE aHAJOTUIHO BBIBECTH 3HAUEHUS 1j; — KOJUIECTBO CIIOKOMHBIX JIeTell B KazKJIOM U3
aBTOOYCOB.

Memodukra nposepxu
HporpaMMa IIPOBEPLAECTCA Ha 30 Tecrax. HpOXO}K,HeHI/Ie KazKJ10I'0 TeCTa OIeHNBacTCA B
1 6asn. Tect 3 ycmoBus 3a/1a9u MPU MIPOBEPKE HE HUCIOJIB3YeTCs. B MePBBIX MATH TeCTax

KOJIMYECTBO aBTOOYCOB PaBHO JIBYM. B CJIeIyIOMMX IMATH TECTaX CyMMapHOe KOJUIEeCTBO
IITKOJIbHUKOB PABHO CyMMAapHON BMECTUMOCTH aBTOOYCOB.

IIpumepnt

IIpumep Nl

CraHgapTHBIA BBOJ,
4 50 80

10 20 0 O

255200

40 30 40 30

CraH/apTHBIN BBIBOJI

10 20 10 10
25 10 25 20
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Ilosacrernua x npumepy

Otser ynosnersopser Bcem orpanmdenusm. Cymma Beex x; pasna 50. Cymma Beex
y; pasHa 80. B mepsoM m Tperhem apTobyce emer 1o 35 JeTeil, a BO BTOPOM U 4YeTBep-
ToM — 110 30. DTH 3HAYEHUs HE IPEBOCXOIAT BMECTUMOCTH COOTBETCTBYIOIIUNX aBTOOYCOB.
Taxzke J71s1 Bcex ¢ BBIMOJIHAIOTCA HEPABEHCTBA X; > a; U ¥; > b;. 3HAUEHNe BbIPAKEHUsI
v i |z — yi| paBro 50. Moxuno oKa3arh, 9T0 APYrHUE JOMYCTHMbIC BAPUAHTLI pacipe-
JleJIeHHs He JayT MeHbIIeil BeJMIuHbL.

BosMoXKHBI U JIpyTHe paBUIbHBIE OTBETHI, HAITPUMED, CJIEJLYIONINA.

15 20 15 0
25 10 20 25

J1J1s1 9TOr0 OTBETA TaKIKe BBIIOJIHEHDI BCe OPPAHUYEHHs, a cyMMa » ., |z; —y;| paBma

0.

ITpumep npoepammuoi-petwerHus

Huxxe npesicrasiieno perienne Ha s3bike Python 3.

1 n, m, k = map(int, input().split())
2 a = list(map(int, input().split()))
3 b = list(map(int, input().split()))
4 ¢ = list(map(int, input().split()))
5 m -= sum(a)

6 k -= sum(b)

7 for i in range(n):

8 if alil > blil:

9 v = min(k, ali]l - b[i], c[i] - alil - b[il)
10 bl[i] += v

11 k -=v

12 else:

v = min(m, b[i] - alil, c[i] - alil - b[il)
alil += v
m-=v
for i in range(n):
v = min(m, k, (c[i] - alil - b[i]l) // 2)
alil += v

e e
o N O s W

19 b[i] += v
20 m -=v
21 k -=v

for i in range(n):
v = min(m, c[i]l - al[il - b[il)
ali] += v
m-=v
v = min(k, c[i] - al[i] - b[il)
bli] += v
k -=v

print (*a)

print (xb)

W oON NN N NN NN
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3adaua I1.1.3.5. Heckyunvie kanuryasv, (30 6arno08)

Temovi: copmuposku, cmpykmypor 0GHHHLT, PEASU3AUUA.
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Yeaosue

Y Aucel 3aKOHYIUJICS OYEPEIHOM yUIeOHBIH T'0Jl, M OHA COCTABJ/IAET PACIUCAHUE Ha
KaHUKYJIbI. AJjTrca IJIAHUPYET, UYTO B ee KAHUKYJIBl COCTOUTCS HEKOTOPOE JHCJIO COOBITHIA,
TaKUX KaK IOCEIeHUe KOHIIEPTOB, Mpa3/HOBaHUE JIHEH pPOXKJIEeHUN m Tak jajee. Ajuca
HA3BIBAET I-THIl JeHb KAHUKYJ HECKYYHBIM, €CJIU JIJIT HErO BBITOJHAETCS XOTS ObI OJIHO
U3 JIBYX YCJIOBUIl:

® B (-ThIil JI€Hb COCTOUTCS XOTd ObI OJIHO COOBITHE;

® XOTs ObI OJTHO COOBITHE COCTOUTCS B JICHL C HOMEPOM ¢ — 1 U B JIeHb ¢ HOMepOM ¢ + 1.

Pacemorpum nipumep. Ilycrs B kanuky/iax 10 jgHell n HeKOTOpbIe COOBITHS TTPOU30H Ty T
B JHU ¢ HoMepamu 2,3,5,9,10. Torma HecKydIHbIMU Oy/IyT BCE 9TH JHU, & TaK:Ke JE€Hb C
HOMEPOM 4, TTOCKOJIbKY HEKOTOPhIE COOBITHSI ITPOU3OMIYT B JIBA COCETHUX C HUM JIHS.

[Ipu cocraByiennn pacrnucanus AJjrca yIUTBIBAET, UTO I HEKOTOPBIX COOBITHIT 3apa-
Hee U3BECTHA J1aTa, a JJjId JIPYTUX OHa caMa MOXKeT M0og00paTh MOAXOAAINN HeHb. Auca
XO4YeT PacCTaBUTh COOBITHS C OTKPBITON JATONH TaK, 9TOObI KAHUKYJIBI TOJIYIHINCH HAU-
OoJiee HECKYYHBIMH, TO €CTb, UYTOObI KOJMYECTBO HECKYUHBIX JIHEHl B KaHHUKYJIax ObLIO
MaKCUMAaJTbHBIM.

Hanummre nporpaMmy, KoTopas mogoepeT JIHU Jjist COOBITUIN ¢ OTKPBITON J1aTOoil Tak,
ITOOBI KAHUKYJIBI ITOJTy YU/IUCh HANDOJIee HECKY THBIMH.

Dopmam 8rodHbLT daHHBLT

Ha Bxom B mepBoii cTpoke uepes mnpobest MojaeTcss TPHU MeJbIX Yuciaa n, m u k —
MPOJIOJIZKUTEILHOCTD KAHUKYJI B JIHAX, KOJTUYIECTBO COOBITUN ¢ OTKPBITON JATOW M KOJIU-
9eCTBO COOBITHI ¢ 3aJlaHHOIl jTaToit coorBeTcTBeHHO; 1 < n < 100000; 1 < m < 100000;
0 < £ < 100000.

Bo BTOpOIi cTpoKe Yepe3 mpobest 3anmcanbl k HaTypaabHBIX uduces di, ds, - -« ,dp —
HOMEpA JIHEl, B KOTOPbIE MPOU30MIYT coObITUs ¢ m3BecTHON jaroit; 1 < d; < n. Yucia
MOTYT TIOBTOPSTHCS U CJIEJIOBATH B ITPOU3BOJIBLHOM Topsjike. Ecau k Oyner paBHO HYITIO,
TO BTOpasi CTPOKA OYIeT IIyCTOil.

Dopmam 8blLOOHBLL OAGHHBLE

B nepBoit cTpoke BBIBEIMTE OJHO HATYPAJIBHOE HHUCJIO § — KOJUYECTBO HECKYUHBIX
JiHell B KaHUKYy/aX. Bo BTOPOil cTpoke depe3 1mpobesi BBIBEIUTE 1M HATYPAJIbHBIX YUCET
ty,- -+, t, — HOMEpA JIHEl B KOTOpBIE AJTHCa JI0/IKHA 3aIJIAHIPOBATH COOBITUS C OTKPBITOM
Jaroit. Ecam 1omycTUMBIX OTBETOB Oy/IeT HECKOJILKO, TO MOYKHO BbIBecTH Jitoboit. Hucia
MOT'YT IOBTOPSITHCS U CJIEJIOBATH B ITPOU3BOJIBHOM MOPSIJIKE.

Memoduxa nposepxu

[Iporpamma ripoBepsiercs Ha 30 Tecrax. [IpoxoxkieHne KaxK0ro TecTa OlNEeHNBACTCA B
1 6as1. TecThbl U3 yc10Bus 3a/1a91 IPU IIPOBEPKE HE UCIIOJIb3YIOTCA. B Tpex mepBhix Tectax

k = 0. B cienytonux tpex tecrax k = 1. B nepsbix 15 Tecrax n, m u k He IpPeBOCXOIAT
100.
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IIpumepwvt

IIpumep Nel

CrangapTHBIH

BBO/I,

1156
1357911

CraHgapTHBII

BBIBOJI,

11
11111

Ipumep Ne2

CrangapTHBIH

BBO/I,

1120

CrangapTHBI

BBIBOJT

3
2 4

Ipumep Ne3

CrangapTHBIH

BBO/I,

15 25
12812 14

CrangapTHBI

BBIBO/T

11
4 6

Iloacnenusa x npumepy

B IIEPBOM IIpUMEDPE BCE€ JTHU KaHUKYJI ABJIAIOTCA HECKYIHBIMU U3-3a COOBITHUI C U3BECT-

HOM JTaTOM, TO3TOMY IATH COOBITHI ¢ OTKPBITON JAaTOM MOYXKHO PacCTABUTH ITPOU3BOJILHO.

OTBET HEJIb34.

B orBeTe K BropoMmy npumepy HECKYYHBIME OY/IyT JIHU ¢ HOMepamu 2, 3, 4. VIIydInuTh

B oTBere k TpeTbeMmy mpuMepy HecKydHbIME OyayT 11 mueit ¢ Homepamu 1, 2, 3, 4, 5,

6, 7,8, 12, 13, 14. VaydmmTh 3TOT OTBET HEJIb3s1, XOTsd HADOp JIHEN MOXKeT OBbITH JIPYTUM,
nanpumep, 4, 10 num 6, 10.

IIpumep npozpammuoi-peuwseHus

D s W N =

d[x] = True

if k == 0:

Hwxke nipejsicrasiieno perenne Ha s3bike Python 3.

n, m, k = map(int, input().split())
d = [False] * (n + 2)
for x in map(int, input().split()):

ans = list(range(l, min(n, 2 * m), 2))



o1

7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

ans.extend([n] * max(m - len(ans), 0))

else:

for

for

p=20
segs = []
for i in range(l,n + 1):
if dfi]:
if p == 0O:

plen =i - 1
elif i - p > 2:
segs.append((p + 2, 1))
p=1

segs.sort(key = lambda x: x[1] - x[0] + ((x[1] - x[0]) % 2) = 100000)

ans = []
for (a, b) in segs:
ans.extend(range(a, b, 2))
ifn-p > 1:
ans.extend(range(p + 2, n + 1, 2))
if plen > 1:
ans.extend(range(plen - 1, 0, -2))
if (m - p) % 2 ==
ans . append(n)
ans = ans[: min(m, len(ans))]
ans.extend([1] * (m - len(ans)))
i in ans:
d[i] = True
0
i in range(l, n + 1):
if d[i] or d[i - 1] and d4d[i + 1]:
s += 1

print(s)
print (*ans)



IIpeamernblii Typ. MaremaTuka

IlepBas BosHa. 3agaunm 89 kJjacca

3adava 11.2.1.1. (15 6asno08)

Temuwt: NAAHUMETTPUA.

Yeaosue

[Ipsamoyrombuuk M N K L Buncan B paBHOOEJIPEHHBIN ITPAMOYTOJIbHBIA TPEYTOJIHBHUK
ABC Takum obpa3om, 4to jiBe ero Bepmmnabl M u N jexkar Ha runorenyse AB, a npe K
u L — na xkarerax BC u AC coorBercrBenno. Haiiaure runorenysy rpeyrosibuauka ABC,
ecan 1omaau TpeyroabHuKoB AM L n C'LK cooTBeTcTBEHHO paBHBI S1 1 So.

QopmaT oTBeTa: MPUOIMKEHHBIH 0TBET ¢ TOUYHOCTHIO 10 0,01.

Pewernue

a
AV Ay v \&B

[Tockonbky Tpeyroabauk ABC paBHOOEAPEHHBIA U IPSIMOYTOJBHBINA, TO YIVIBI IIPH
BepmuHax A u B pasubl o 45°. B cuny Toro, uro M N KL — mpsMOyTOJIBHUK, TMEeM

ZAML = 90°. CieoBaresibHo, TpeyroabHuK AM L — npsiMOyroIbHBIN paBHOOEIPEHHBIA.
[Iycts AM = ML = a. Torna

1
Sl = 5@2.

Orcrona a = /25].

Tak kak ZCLK = 180°—/ZMLA—/MLK = 180°—45°—90° = 45°, T0 TpeyroibHUK
CLK — upsimoyrosbubiit pasaobeipennbiit. [lycrs CL = CK = z. Torga

52251'.

IIycts LK = b. Ilo Teopeme Iudaropa 2% + 22 = b?. Torna 22 = % CrenoBaTesbHo,
b b
Sg — . 5
Torma b = 2+/55.

52
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[Tosrygaem
AB:2a+b:2\/ 251—|—2\/ 52:2(\/ 251+ SQ)

[Torpermuocts 0,01.

Bapuarnmmut
S1=3,4,...,10; Sy =11,12,...,20.
Orset: 2(1/25] +/52).

3adava 11.2.1.2. (20 6as108)

Temwi: deaumocms U ocmamx.

Yeaosue

Hukomnait pemmi paccTaBUTh OJOBSHHBIX COJIJIATUKOB B KOJIOHHY IIO G B PsJl, OJHA-
KO eMy He XBaTWIO k MITYK, 4TOObI 3alOJHUTL rocjeaauii psja. Torma on mepecTtpouns
COJIJIATUKOB 110 b B psJi, IPU 9TOM €My CHOBa HE XBaTUJIO Kk COJIJIATUKOB, YTOOBI 3aIl0JI-
HUTH MOCeunil psaj. Hakonerr oH MocTpom ux B KOJIOHHY 110 ¢ B PsJi, U OIIATH eMy He
XBAaTHUJIO k UTPYIIEK, 9TOOBI 3AI0JHATD MOCAEIHUN psajl. Kakoe HamMenbinee KOJIMIeCTBO
COJIJTATUKOB MOXKeT ObITh y Hukosasi, eciim u3BectHo, 9To ux He MeHee M mTyk?

Pewenue

IIycrs N — kommgecrso cosparukos. Torma 1o yenosuio 3amaun N + k jenurcs Ha
a, va b u Ha c. [Tostomy N + k nemmres na HOK(a, b, ¢). Umeem

N =1-HOK(a,b,c) — k > M,

rie [ € N. Hammenbiiee 3Havdenue N COOTBETCTBYET HAMMEHBIIIEMY BO3MOXKHOMY 3HAYTE-

HUIO [, pABHOMY
M+ k
[H0K<a7b, cﬂ |

riae [-| — omepanus OKpyryieHHsI BBePX JI0 OJIMKANIIEro 1ejI0ro. 3HAYUT, HAUMeHbIIee
KOJIN4YEeCTBO COJIIJaTHUKOB
M+ k
N=|———|-HOK(a,b,c) — k.
ok | oK@

[Torperuocts 0.

Bapuarnmwt
a=06,7,8b=0910,11; c=12,13,14; k= 1,2,...,5, M = 200, 250, 300.

M+ k

Orsert: ’V—HOK(CL, b o)

—‘ -HOK(a, b, c) — k.
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3adava 11.2.1.3. (20 6asnr08)

Temuwt: meopus MHOMCECTNE, A02UKA.

Yenosue

Y100bI 006CYIUTH MOCTETHIE HOBOCTU, N MPHUSTENEH PEIIuIn BCTPETUThCI B Kade.
Kaxkiplit 3akazast cebe JIMMOHaJI, HO He OoJiee JiByX 60okaJsioB. [Ipudem Te, KTo 3aKa3aJt JBa
OokaJta, BLIOpaJIM pa3Hble BKychbl. B Kade 1o1aBaam JUMOHAIBI TPEX Pa3INIHbIX BKYCOB.
OxkazaJjioch, 910 I 000 maphl MpusTeeil BKYChl COBIAIN XOTs OBI JIJIsT OJHOIO OOKa-
Jla, & caMblil ITOIYJIAPHBIN BKYC BbIOpaJi poBHO k mpudreseii. OupeaennTe HauMeHbIee
BO3MOKHOE 3HadYeHue k.

HpI/Il\/quaHHei CaMbIX IIOITYJIAPHBIX BKYCOB MOXKET OBITD HECKOJILKO, KOT'da K&?K,Hblfl us3
9TUX BKYCOB BbI6I/IpaeTCH OIMHaKOBbIM KOJIMYECTBOM HpI/IHTeﬂeﬁ.

Pewenue

Ouenka. Jokarxkem, 9T0 caMblii TOMYJIIPHBIN BKYC BLIOpAJIN HE MEHEe (%nw pudresei

(3mech [-] — omepartust OKpyIJIeHHs BBepX J10 Ourizkaiimiero 1esnoro). CocraBum TabuuiLy
BH/IA.

1 2 . n
A0 1 . 1
Bl1 0 . 1
cl1 1 0

Bnecw A, B, C' — BKychl muMoHa1a. Ha mepecedennn i-it CTpOKH U j-I'O CTOJIOIA CTOUT 1,
€CJIM M TOJIBKO €C/IN j-il IpusiTes b BbIOpaJI i-if BKyC.

Homycrum A — camblit (oxuH U3 caMbIX) HOMYJIApHBIE BKyc. Ecim B ctpoke A Bee
€JIMHUIIBI, TO JIOKa3bIBaTh HEYero.

[Iycts B crpoke A ectb x0Tst ObI O/ivH HOJIb. [lycTh, HaAIpUMED, OH CTOUT B HEPBOM
crosiore. Torya nepBblil IpUATETb BIOpaJI XOTd Obl OJUH U3 OCTABIINXCHA BKYCOB. IIycTh,
HaIpuMep, oH BbIOpaJs B. Ecu nepBbiit pusaTesb 3aKa3all TOJIBKO OUH OOKAJI JIMMOHA/IA,
TO IO YCJIOBUIO BCE OCTAJIbHbBIE MMPUATEN TOXKe BbIOpasn OokaJ JimMmoHaa BKyca B. Ho
TOIJIa TOJIyYIaeTCsd, ITO BKyc B mnoiyssphee BKyca A. DTO IPOTUBOPEYNE MOKA3BIBAELT, 9TO
HEPBbI TPUATETb 3aKa3aJl JTUMOHa bl 0boux BKycoB, B u C.

[TockoJIbKY y TIEPBOIO MPHUATEISI €CTh XOTs ObI OJIIH OOIIHI BKYC ¢ KaXK/IbIM U3 OCTaJIb-
HBIX, U KayKJIbIil 3aKa3aj He 6ojiee ABYX OOKAJIOB, TO B KasKJIOM CTOJIOIE TaOJIUIIBI CTOUT

poBHO jiBe enuHuIlbl. Torma Bo Beeil Tabsuie 3amucano 2 - n ejgunuil,. Ho Torma B cTpoke

A 3amnmcano He MeHee 2?” eJIMHUIL, TaK KaK MHade BO Bceil Tabsuie OyaeT MeHee 2n eu-

Hutl. [JoCKOIbKY KOJIMYIECTBO eMHUI] B CTPOKe A — IIeJoe 9HC/Io, TO 3TO KOJUIECTBO He

MEHDbIIIE (%n-‘ .

Ipumep. YuaurwiBag, aro n = 3k 4+ 1, cocTaBuM Takyio TaOJIUILY.

1 ... k+1 E+2 ... 2k+1 2k+2 ... 3k+1
All ... 1 1 1 0 0
B0 ... 0 1 1 1 1
Cl1 1 0 0 1 1

31ech Ba caMbIxX TOMYJIApHBIX BKyca — A n C. B coOTBETCTBYIONNX CTPOKAX 3aIMCAHO
2k+1=[2(38k+1)] = [3n] eauuum,
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[Torpermuocts 0.

Bapuarnmmwt

n=10,13,...,43.

OTBer: Pn—‘ .
3

3adava I1.2.1.4. (20 6asnr08)

Temwi: Kaaccuveckas 6EPOAMHOCIND.

Yenosue

Cityuaitiabiv 00pa3oM BEIONPAIOTCs 4 PA3/INIHbIC BEPIIUHBI IIPABUILHOTO N-yTOJIbHIKA
(7r060# BBIOOP paBHOBO3MOXKEH). KakoBa BEPOSITHOCTH TOTO, 9TO BBIODAHHBIE BEPITHHBI
00pa3yIoT IPAMOYTOJILHUK !

Haiite orBeT B mpoleHTax ¢ TouHoCcThIO 710 0,01.

Pewenue

KosmuecTso croco6os BuGpaTh 4 Bepimunbl pasio Ch.

Tereps mo/IcINTaEM KOJUIECTBO BO3MOXKHBIX MPSIMOYTOJIBHUKOB. JlMaroHasb oOHO-
r'0 TAKOrO MPSIMOYTOJBHUKA, COBIIAIACT € JUAMETPOM OKDPYZKHOCTH, OIHCAHHON OKOJIO -
YTOJIbHUKA, [TOCKOJIbLKY Ha JIMaroHaJb onupaercd yroya B 90° ¢ BepIIUHON, JexKaleil Ha
okpyzkuoctu. Takum oOpa3oM, KaxKJIOMy HPSMOYTOJbHUKY B3aUMHO OJHO3HAYHO COIIO-
CTABJISIOTCS JIBE Maphbl JIMaMeTPaIbHO IIPOTUBOIOIOKHBIX BEPIINH N-yTrOJbHUKA. Bceero
takux nap C? /2-

CJIe,ZLOBaTeJIbHO, HCKOMasd BEPOATHOCTL PaBHa:

05/2 B Z(2—1) 4! 3

Ci 2 nn—1)n-2)n-3) (n—1)(n-3)

,Z[JIH IIOJIydeHrd KOJIM4YeCTBa IIPOUEHTOB OCTacTCd YMHOXKHUTL PE3YJibTaT Ha 100.

[Torperuocts 0,01.

Bapuarnmmut
n=2¢8,10,...,60.

300
(n—1)(n—3)

OTBer:

3adaua I1.2.1.5. (25 6asnros)

Temovi: anzebpa, nepasencmaa.
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Yeaosue

[Ipn kakoM HaMOOJIBIIEM 3HAYEHUN ITapaMeTpa ¢ HEPaBEHCTBO:
2 2 2
x° — ldzy > —50y° + Bay — 529

BEPHO JIJIsl BCEX BEINIECTBEHHBIX 3HAYCHU * U Y7

Pewenue

Broiiesimm mioJiHble KBaJIpaThl:

2
2?2 — 1day > —50y% + 50~ 529 =

) ) 5y 2 a® >a2
— (z° — ldoy +49y°) + (v —Bay+ﬁ /E—529<:>

<:>(x—7y)2+< —%>2> (%—23) (%+23).

SamMeTnM, 9TO JleBas YacTh HEOTPHUIATEIbHA MPHU BCeX 3HaYeHUAX r u y. llosTomy
€cJIu IpaBasi 9acTh HEMOJIOKUTEIbHA, TO UCXOIHOE HEPABEHCTBO BEPHO IIpU BeeX &,y € R.
Ecnu ke nipaBast 9acTb ¢TPOro 0OJIbIIE HYJIdA, TO P Y = %, x = Ty NCXOJIHOE HEPABEHCTBO
HapYIIAeTC.

Taxum obpasoMm, TpebyeTcsd HaTH HAUOOJIBITICE 3HAYCHUE @, TIPU KOTOPOM

o) (om) e
Nmeem a = 230.

[TorpenraocTs 0.

Bapuarmut
B=3,5717,...,21.

OTtBet: 230.

IlepBag BosHa. 3agaum 10-11 kJjacca

3adava I1.2.2.1. (15 6aanos)

Temovi: anzebpa, xeadpammvil Mperuien.

Yeaosue

Haitiure paccrosinme MexK 1y TOUKaMu repecevdenns IpauKoOB ABYX PA3JIUIHBIX KBa/I-
PATHBIX TPEXUIEHOB, €CJIM OHU OTJIMYAIOTCS JIMINb IEPECTAHOBKOM crapiinero Koadduriu-
€HTa U CBOOOJIHOTO YjIeHa, & MHOTOYJIEH, PABHBII UX CyMMe, UMeeT €JIMHCTBEHHBIH KOPEHD
U IepecekaeT ochb opJmHaT B Touke [. PopMmaT oTBeTa: MPUOJIUKEHHDBIN C TOYHOCTHIO JI0

0,01.
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Pewenue

IIycts f u g — AanHbIe KBaJpaTHBIE TPEXUJICHBI,
f(x)=ax® +bx+c, glx)=cx®+br+a.
Nx cymma h(z) = (a + ¢)x® + 20z + (a + c).
Haiinem Toukn nepeceuenus rpadukos f u g. Mmeem:
fx)=g(r) <= (a—c)2®=a—c.

Tax Kak 10 yCIOBUIO TpexdyeHbl f u g pasjumdssl, TO a # c. [lostomy x = +1. Coorser-
CTBYIOIIUE OpJIMHATBL: iy = a+b+caimx=1uny=a—b+c g x = —1.

Paccrognne MeE2KYy TOYKaMM II€epeCedCHUsA PaBHO:

p=vV0—(=1))2+(a+b+c—(a—b+c)?=2V1+12

[To ycoButo Tpexdsier h mMeeT eIMHCTBEHHBIH KOpeHb. CIie/10BaTEIbHO, €r0 JIUCKPHU-
MWHAHT, pa3/ieJleHHbIi Ha 4, paBeH HYJIIO:

b> — (a+c)* =0.

Orciona b? = (a + ¢)?. To yenosmio Takzke nvmeem h(0) = [, To ectb a + ¢ = [.

p=2y14+(a+c)?=2vV1+12

Takum obpaszom,

[Torpemraocts 0,01.

Bapuarnmut
1=2,3,...,50.

OTtBet: 2v/1 + [2.

3adava 11.2.2.2. (20 6asnr08)

Temwi: mexcmosas 3adava.

Yenosue

Bpurasia kombaiinepoB, MMEOMUX OJIMHAKOBBIE MAIUHBI, 00pa0ATHLIBAET JIBa TIOJIA
O/IMHAKOBO# 1uroma/au. Ha repBoM 1osie KoMOaitHbI HaUMHAIOT PabOTy II0 OvYepean te-
pe3 paBHBIE NMPOMEXKYTKU BPEMEHH, U K MOMEHTY Hadaja paboThl MOC/IETHETO OCTACTCS
Heybpannoit 1/n gacts nosis. [locie ybopknu mepBoro mosist 6purajia mpucTynaeT K yoopke
BTOoporo. IIpu 3ToM HMpPOMEKYTKH BPEMEHH MEXKJy HadaJoM paboThl KOMOAMHOB CTAaHO-
BaTca Ha p% OoJiblle, YeM Ipu pabore Ha mepBOM IoJie. Bo CKOJIBKO pa3 Bpems yObopKn
BTOPOIO I0JIs1 OOJIbIIIE BpeMeH! YOOPKHU IepPBOro?!

dopmaT oTBeTa: NPUOJIMAKEHHBIN ¢ TouHOCTHIO 10 0, 01.
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Pewenue

OboznaguM: k — KOJIUIECTBO KOMOANHOB, & — IIPOU3BOIUTEILHOCTE OJHOTO KOMOAaii-
Ha, t — BpeMs paboThl Opura/ibl Ipu 00padOTKe MEPBOIo MOJIs J0 HadasIa paboThI OCIIe/I-
Hero Kombaiina, ' — Bpemsi yOOPKHU MEPBOrO IOJIsA, T — BpeMs YOOPKH BTOPOTO TOJI.
[Lomma b Kaxk10T0 1MOJIST TpuMeM 3a 1.

K momenTy Bpemenu ¢ Ha mepBoM moJie Obliia yopana 1uioma b, pasaas 1 — 1/n. Ilpn
9TOM IIePBBIIl KOMOaiiH 00paboTall IIOMA b, PABHYIO xt, BTOPOil — & (t — ﬁ), TpeTnit —

x ( — k%) u T. 1. [Tosromy

1
:vt—l—as(t—ﬁ)+x(t—%)—l—...+x<t—(IZ__Ql)t):1—%,
zk(T —t) =+

1
o

[Tonb3ysich opmyoit Jiig cyMMbl apu(pPMETUIeCKO# MIporpeccuu, Jjisd JIeBOi dacTu
MIEPBOI0 YPaBHEHUS UMEEM

P PR DY PR U Y A i L
xt
xt k—1 otk
—(k—-2) = —.
k—1 2 ( ) 2

=at(k—1)—

Torma t = (1—1) 2

HO,ILCT&BJIHH BO BTOpPOE€ ypaBHEHUE CUCTEMDI, IIOJIy4daeM

A1) 2) -

1 +2(n—1)_2n—1
nzk nxk  nxk

Orcrona

T —

ITo YCJIOBHIO IIPOMEZKYTKHU BPpEMEHN MCE2KJ/TY HadaJIOM pa6OTbI JABYX IIOCJIEAYIOIIHUX KOM-

OaifHOB Ha BTOPOM II0JIE PABHO ka—_tl, rie a = 1+ 15. Torga g BTOpOro mosist mveem

+ et ) P I Gl VI
T T\ T ak_l T\ T ak_l r\ T a E—1 = 1.

Ucnonb3ys popMyiny jjisg cyMMbl apudMeTHIECKON ITPOTPECCHH, TTOJTyYaeM

zat k at
—(k—1) = —— .
k—12(k ) a:k(T 2)

2
zk?

t
xrk—%(1+2+..+(k—1)):xrk—

[Tosromy, yunThiBas paHee HalijleHHOe 3HavYeHUe t = (1 — %)

—i+a_t—i+g 1_l i—i 1_|_ 1_1
T_xk 2 zk 2 n) zk xk “ n '

Tenepb BbIYUC/IUM OTHOIIIEHNE BpeMeHN pabOThI OpUTa bl HA BTOPOM TI0JIe KO BPEMEHU
paboThHI HA ITEPBOM:

:i(1+a(1—l)) nek _n+an—1) n _ntan-1)

i,
T zk n)) oam—1" n m—1  2n—1

HaXO0INM
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[ToncraBiss 3HaUenne a, HAXOIUM

Tont (gl 14D 1)
T 2n—1 2n—1 100(271—1)'

[Torpermaocts 0,01.

Bapuarnmwt
p=10,11,...,30; n =5,6,...,15; k =16,17,...,20.

p(n—1)
Orper: 1 + A~ 2
TBET L 0020 — 1)

3adava 11.2.2.3. (20 6asnr08)

Temwi: epaghol.

Yenosue

PoibosioBHast cethb mMmeer (hopMmy HPAMOYTOJIbBHHUKA pasMepa 1 X k KJaeToK. BuyTpwn
CeTH MMeeTcsl MPsIMOYTOJIbHAsS JIbIpa pasMepoM [ X m KJeTOK (BHeIIHsis TPaHuIa CeTh
nesa). Kakoe manbosibiiiee IMCI0 HUTEH, COEIMHSIONINX Y3/IbI CETH, MOYKHO Iepepe3aTh
TaK, 9TOOBI CETh HE PacHaJiach Ha YaCTU!

Pewernue

[IpescraBuM pBIOOJIOBHYIO CeTh B BUJie I'pada, B KOTOPOM BEPIIUHBI — Y3JIbI CETH, a
pebpa — coeMHSIONINE UX HUTH.

JLst TOro 9TOOBI CeTh HE pacla/iach Ha 9acTh, Ipad JT0KEH ObITh CBI3HBIM. CBSI3HBIN
rpad ¢ HAUMEHBIIUM YUCJIOM pebep — 3TO JIEePEeBO, B KOTOPOM, KaK U3BECTHO, YUCJI0 Pebep
HA €JIMHUILY MEHBIIE YUC/Ia BEPIITUH.

[ToxcumraeM 4Yuc/I0 BepHMH B rpade, COOTBETCTBYIOMIEM JIAHHON B yCIOBHM PHIGO-
JoBHOM cetn. Ecim 6b1 1bIpel He ObLT0, TO Beero 6bw10 661 (N + 1)(k + 1) Beprua. 1s-3a
Hasmaus JbIpbl B rpade orcyrersyer (I — 1)(m — 1) Beprma. Takum o6pasom, HaNMEHb-
IIee YMCJIO HUTE, HeoOXOAMMOEe I TOro, 4TOOLI CeTh HE paclasiach Ha YaCTH, PABHO
m+1)(k+1)—(I-1)(m—-1)—1.

[Togcanraem komumaectBo pebep. CeTb 6e3 JBIPHI MOXKHO MPEJICTABUTH COCTABJIEHHOM
u3 YroJIKOB B Bujie OyKBbI L W JIByX OTPE3KOB — BepxXHEH W MpaBoil rpaHuIlpl. Toraa
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qucjIo pebep B ciydae OTCYTCTBHSI JBIPHI paBHO 2nk + k + n. W3-3a Hajnu4dns IbIpbl B
rpacde orcyrcrByer 2lm — [ — m pebep. 3HaunT, B rpade Bcero pedep

2nk +k+n— (2lm —1 —m).

Taxum obpazom, JjIs MOJIyUYeHnus JiepeBa HEOOXO0IMMO TIepepe3aTh KOJIMIECTBO HUTEIH,
paBHOe

2nk+k+n—_2m—-1l—m)—(n+1)(k+1)—(—-1)(m—1)—1)=kn—Im+1.

[Torpenraocts 0.

Bapuarnmmut

n = 200,205, ...,250; k = 300,305, ...,350;
[ =50,55,...,100; m = 150, 155, ..., 200.

OtBeT: kn — Im + 1.

3adava I1.2.2.4. (20 6ananros)

Temvi: 2e0MEMPUUECKAA BEPOAMHOCTNG, BHINYKABLI YEMBLPETY20ALHUK.

Yenosue

Cropona xBagpara ABCD pasna av/2. Ha anaromamn AC ormeuena touka M Ha
paccrostanm b ot Touku A. BuyTpn kBajpara cirydaitno BeiOnpaercs Touka X . Beraucimre
BEPOATHOCTH TOro, 9to Touku C, D, M mu X, B3dTble B HEKOTOPOM IOPsiJIKe, 00pa3yoT
BEPIIUHBI BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

OrBer maiiTe B mporeHTax ¢ TOIHOCTHIO 10 0,01.
Pewenue

ZLOKa}KeM, YTO YE€ThIPEXYT'OJIbHUK IIOJIYIUTCA BBIIYKJIBIM, €CJIN TOYKa X II0ITIaJEeT B
0071aCTh, 3aKPAIleHHYIO Ha PUCYHKE.

D c

HarmomaunM, 9TO 9YeThIPEXyTOJIbHUK SABJIAETCS BBITYKJIBIM, €CJIU OH JIEYKUT 110 OJIHY
CTOPOHY OT KazKJION NMpsIMOil, MPOXO/IAINeil depe3 JBe ero coce/inne BepIuHbl. Pazdbepem
YeThIPeciIyvad.
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1. Bosbmem Touky X BuyTpu TpeyrosibHuka MCD u coeuHuM ee OTPE3KOM C OJI-
HOIl M3 BEPIIUH 9TOr0 TPEYTOJHLHUKA, IIOCTPOUB TEM CAMBIM OJIHY U3 CTOPOH YeTbI-
pexyroJibHuKa. Torja JiBe Jpyrue BEPHIMHbI TPEYroJbHUKA OKaXKyTCd 110 pa3HbIe
CTOPOHBI OT TIPSIMOIA, TTPOXOJIAIIEN depe3 TOCTPOCHHYIO CTOPOHY. SHAYUT, YeThIPEX-
YIOJIbHUK OY/eT HEBBIITYKJIBIM.

2. BosbMmeM Touky X BHyTpu TpeyrosbHuka AK M. B aroMm ciydae mosrydaercss HeBbI-
IIYKJIBI 9eThIPEXYTOJIbHUK, TOCKOJIbKY':

e cciu M X — cropoHa derhIpexyrojbHuka, To D u C' jexkar 1o pa3Hble CTO-
ponbl oT npsimoit M X

e ccaiu M D — cropona derbipexyroJibHuKa, 7o C' 1 X Jexkar 10 pa3Hble CTO-
ponbl oT npsimoit M D;

e cciu MC — cropoHa YeThIpexyrojbHuKa, T0 D n X Jexkar 1o pa3Hble CTO-
poubr oT mpsimoit MC.

3. Bozpmem Touky X BHyTpH dYernipexyrosbhuka K BC'M. Herpyamno Bujerhb, 9TO
qeThIPexyrobHUK X C'DM BBITYKJIBIIL.

4. Bosbmem Touky X BHyTpu Tpeyronabauka AM D. HerpyaHo BuieTh, 9TO YeTHIpEX-
yroabauK X M C'D BBITYKJIbIi.

Hckomas BEpOSITHOCTh — OTHOIIIEHHUE ILIOMAIN 3aKpallleHHO# 0o0iacTu K ILIOINIA N
KBajpara. Haiiem mmoria b He3aKpallleHHOM 00/1aCTH.

Boicora tpeyrosibauka M C' D, nipoBejiennas u3 To4ku [, — 9TO MOJIOBUHA JTHATOHAIN

KBa/IpaTa, IIO9TOMY OHa PaBHA %ﬁ = a. Torma mwromaab Tpeyronpauka MC'D pasaa

1
SMCD = ECL : (2& — b)

Tpeyrosbauku AKM u MC'D nono6usl (1o asym yriaam). Torga ux miomaim oTHO-
CcATCs KaK KBaJIpaT OTHOIIEHUs cTopoH. CieoBaTeIbHO, TIOMAIb Sk TPEYTOJIbHUKA

AKM pasha

AMN\? b 2 ab?
Saxm = Svep (M_C'> =5 (2a —b) (m) = m'

Torna nckoMast BEposiTHOCTD P paBHA

2 ab? a(2a—b)
~ Sapcp — (Sakm + Suep) 27 = (2(2a7b) T ) 2a% — b?

Sapcp 2a? " 2a(2a—b)

,ZLHH IIOJIy4YeHrd OTBE€Ta B IIPOIEHTaX OCTAaCTCAd YMHOXKUTD IIOJIyHYEHHOE BbIpa2K€HUE Ha
100.

[Torpermocts 0,01.

Bapuarnmwt
a=11,12,...,30; b=1,2,...,10.

50(2a2 — b?)
a(2a — b)

OTBer:
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3adava 11.2.2.5. (25 6asnros)

Temvi: meopus mrootcecms, buexyus, KOMOUHAMOPUKG.

Yeaosue

Ha nBopoBoii mioma ke ycrpanBaeTcs TypHUD 10 noHepOosty. B TypHupe y4acTByIOT
n pebsr, cpeau uux cocequ Carrra u Marrra. {jist TypHUpa COCTaBIISAIOTCS BCEBO3MOYKHDBIE
KOMAaH/IbI, KOTOPbIE MOXKHO 00pa30BaTh U3 pedAT, HO TaK, YTOObI B KarKJIOfl KOMAaHJIe Wr-
paJin Kak MUHUMYM JIBa JejloBeKa. Kark1as KoMaH a UrpaeT B TYPHUPE POBHO OJINH pa3.
Ckouibko matdeit Carra u Marira OyayT conepHuKaMm?

Pewenue

BanymepyeMm ydacTHHKOB OT 1 j10 n. [lycts Carmra mmeer HOMep 1, a Marma — HOMep 2.
Kaxkmoit Komanie MO2KHO IMTOCTaBUTH B COOTBETCTBHUE CTPOKY U3 HYJeil U e TUHUIL, TTOCTABUB
1 ma nosuruu k, ecim k-it y9acTHUK BXOJMUT B KOoMaHLy, u ) — mHawe.

Bcero komam 1 CTOJIKO Ke, CKOJIBKO CTPOK JJIMHDBI 1 U3 HYJIell U €JIMHUIl, B KOTOPBIX
XoTst OBl JiBe eJUHUIBI ([0 YCJOBUIO B KOMaHJe MUHUMYM JIBa Y€JIOBEKA), HO TIPU ITOM
He Gojiee m — 2 eaUHUIBI (€C/U eMHUL] OOJIbIE, TO HEBO3MOXKHO MOJI00PATh KOMAHJLY
COTIEPHUKOB). 3HAUUT, BBIYUTAsI U3 OOIIEro YUC/Ia CTPOK CTPOKHU, COCTOSIIIUE TOJBKO U3
HYyJIell, TOJBKO W3 €JUHUIL, COJEPXKAIIIX OJHY €JIMHUILy W cojAep:KalinxX n — 1 eJIUHUILY,
[oJIy4aeM, 9TO BCEro KOMaH/I;

2" —1—-1—-n—n=2"—2n—2.

B kaxjgoM marde y4acTBYIOT JIB€ KOMAHJIbI, TIO9TOMY MaTdell B JiBa pa3a MeHbIIe
yrcra KoMas: 2" —n — 1.

PacemorpuMm yuactHuka o nomepoM k. [lomcanraem Komm4aecTBO KOMaH/ I, B KOTOPBIX
OH yJacTBYeT — KOJIMYECTBO CTPOK C eJMHUIEN Ha k-il TO3UIUN TaKUX, ITO Ha OCTAJHHBIX
MO3UIUSX MOXKET OBITh UTO YI'OJHO, KpOMe BCeX HyJeil, Bcex eIuHMUIl JTUOO OJHOIO HYJIS.

Bcero Takux crpok:
2"l —1—-1-(n—-1)=2"1—-n-1.

[Monyummm, 4T0 KOJIMIECTBO MaTYeil COBIA/AeT ¢ KOJUIECTBOM KOMAH/I, B KOTOPBIX
y4dacTByeT k-it urpok. Ho kakiag Komana urpaetr poBHO ojnH pa3. Takum obpazom, k-it
UI'POK yYIACTBYET B KAXKJIOM MaT4e. A 3HAYUT, B CHJIY IPOM3BOJILHOTO BBIOOpA Kk 1 KaryKIbIit
UI'POK YyYaCTBYET B KazKJI0M MaTde. To ecTb CTpOKa 13 HyJeil 1 eMHII OTHOZHATHO 33/1aeT
HE TOJIBKO TEPBYIO KOMaHIy (C MOMOIIBIO €JIMHHUI]), HO ¥ BTOPYIO KOMAHJy (C IIOMOIIbIO
HyJIei ).

Taxkum obpazom, maTan, B KoTopbix Cara n Marra — conepHUKH, 3aa10TCsI CTPOKa-
MH, B KOTOPBIX IudPhl Ha 1o3uliusax 1 u 2 pasuble. Kaxk oMy MaTdy COOTBETCTBYET JIBE
CTPOKH, TIOJIydaeMble OJHa U3 JAPYToil 3aMeHON eIuHuIl HyassMu 1 Haobopot. [Tosromy mo-
CTaTOYHO IIOACYUTATh KOJIMIECTBO CTPOK, B KOTOPBLIX Ha HepBOﬁ IO3UIIMMU CTOUT €JMHHUIIA,
Ha BTOPOIl — HOJIb, & Ha OCTABIIMXCH YTO YIOJTHO, KPOME BCEX EJIMHUIL JINOO BCeX HYyJIeil.
Taxux cTpok:

2" 1 —1=2""2%-2

[Torpermuocts 0.



63

Bapuarnmuwt
n=10,11,...,20.

OtBer: 272 — 2.

Bropag Boana. 3agaun 89 kJjacca

3adava 11.2.3.1. (15 6asnr08)

Temwi: mexcmosasn 3adava.

Yceaosue

[ITkosre Tpebyercst N HOBBIX HAPT. 3aKa3 Ha UX U3TOTOBJIEHUE MTOJIYIHIN TP MeOeTb-
HBIX 3aBojia. [lepBblit 3aBOJ 38 TPU JIHA MOYXKET BBIIYCTUTH N MAPT, BTOPOIl —3a deThIpe
nHs BhITyckaeT p% OT TOro KOJIMYECTBa, KOTOPOE NMEPBBI U TPeTHUil BBLIIYCKAIOT 34 JBa
g, Tpernit 3aBoj 3a 5 JHell BBIIyCKaeT m HapT. 3a CKOJIBKO JiHel Oy/eT BBIIOJIHEH
3aka3? OTBeT OKpYIJINTE BBEPX JI0 OJIMKAMIIEro I1eJI0ro.

Pewenue

O6o3Ha4uMM Yepe3 T, Y, 2 MPOU3BOIUTE]LHOCTH B €J1./CyT. Jjisi IepBOTO, BTOPOTO M
TPETHETO 3aBOJIOB COOTBETCTBEHHO. [IycTh ¢ — BpeMs BBIIOJIHEHUS 3aKa3a.

ITo YCJIOBHIO 3a/[a9 UMEEM

r =73,

:%,2( )
T+z

Y= 161

Torma
n m pn/3+m/5
N = t=(-4+—4 L2170 )¢
(x+y+2) (3+5+100 5
CrenoBaTesbHO,

[Torpenraocts 0.

Bapuarnmmwt
N = 600, 650, 700; n = 15,20, 25; m = 35,40, 45,50; p = 20,25, ..., 80.

N
(5+%) (1+56)

Orser: |V w (311€ch [+] — OKpyIJIeHne BBEPX 0 GJIMZKATIIIErO TIEI0T0).
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3adava 11.2.3.2. (20 6asnr08)

Tembl: NAGHUMEMPUA, MPANEUUA.

Yeaosue

MembIee ocHOBaHUE PABHOOEIPEHHON Tpalenyun, Juaroiaii KOTOPOoi B3auMHO IIep-
[EeH UK YJISIPHBI, paBHO a. Haiiaure GoJibillee OCHOBaHMe TPAIEIH, €CIU €€ TIOMA b PaB-
Ha S.

Qopmat orBeTa: TPUOIMKEHHBIN ¢ ToYHOCTHIO 710 0,01.

Pewernue

Hepes S(X) obosnaunm mioraab dhurypst X . Nveem

§ = S(ABCD) = S(DOC) + S(ABO) + 25(AOD) = o + 2" +2- oy

ITo Teopeme IIudaropa mia rpeyronbuuka DOC 6yner x? + x? = a?, Torpa 22 = %

2
Ananornuno u3 tpeyronbanka ABQO nomydaem y? = %

CiietoBaTesibHO,
la® 10*  a b

332 T2 T A

[Iepenocsa Bce ciaraeMble B OJHY YacTh M YMHOXKas Ha 4, moydaem

S

b2 + 2ab + a®> — 4S = 0.
Pemast 570 KBagpaTHOE ypaBHEHUE U OCTABJIAS TOJIBKO IOJOKUTEIbHBIA KOPEHb, HAXOIUM
b= —a+2VS.
Samevarue. 3aa1y MOXKHO PEIINTh ObICTpee, eCcIu 3HATh CBOMCTBO paBHOOEIPEHHOMN

Tpallelli CO B3aMMHO IEPIICHAUKYJ/IAPHBIMUA JUalrOHaJISAMMK: BbICOTA h, B TaKOI Tpalleliunu
paBHa cpejgneit muaun. [lostomy

1 a+b\?
S—§(a+b)h—( 5 ) )

Orcrofa moydaercs TOT »Ke OTBeT.

[TorpemraocTs 0,01.
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Bapuarnmuwt
a=3,4,...,10; S =110, 120, ..., 200.

OrseT: 2¢/5 — a.

3adava 11.2.3.3. (20 6asnr08)

Temul: meopus MHodHcecms, KoMOUHAGMOPUKA, JeAUMOCMD.

Yceaosue

B copeBHoBanusix mo maxmaram ydactByer N komanz. OpraHmsaropbl COPEBHOBAa-
HUI TpUIyMa/In CJIeAYIONNi crocod pasdbueHuns KOMaH,I Ha TPYIIbl. KaxK1oit KoMmaH e
IPUCBOEH YHUKAJbHBINH HOMep oT 1 ;0 N. B mepByto rpyiiny BXOAAT KOMAaHJIbI, HOMEPA
KOTOPBIX JIEJIATCS HA @, BO BTOPYIO — T€ M3 OCTABIIHMXCsl, HOMEpa KOTOPBIX JEJIATCS Ha
b, B TPEThIO — Te M3 OCTABIIUXCS, HOMepa KOTOPBIX JEJIATCS Ha ¢, & B YeTBEPTYIO 10T~
JaroT Bee octasibHble. CKOIBKO KOMaH/] OYyT COPEBHOBATHCS MeXK Ly CODOI B 4eTBepTOil
rpyrmrme?

Pewenue

IIyctb A — MHOXKECTBO HOMEDOB, JIEJIANXCA Ha a, B — nersamuxcs na b, C' — ne-
ngmuxest Ha c. Obosnaunm depe3 N (X)) KOIMIECTBO 9JIeMEHTOB B MHO)KecTBe X, || —
OKDYIJIEHHE BHU3 IHUCIA T.

B gerBepryio rpyiiny monayT Takue KOMAaH/IbI, HOMepa KOTOPBIX He JIeJIATCS HU Ha
o/HO U3 uucen a, b wim c. Corstacno dpopmysie BKIIOUEHUIT 1 UCKIIIOYeHn i, Kojm4uecTBo N’
TaKNX KOMaHI paBHO

N' =N-N(A)—N(B)-N(C)+NANB)+ NANC)+ N(BNC)-NANBNC).

Nnmeem

sa- |2, wm-[2]. xer- ||

anee,

NAUNB) = | o |+ YANO = gorea ] YENO = |orag |

Haxkomnerr, /i1 niepeceveHust BceX TPeX MHOMXKECTB IOJTyIaeM

NANBNC) = {WJ

Taxum oOpazoM, B 4eTBEpPTOIl I'PYIIIE COPEBHYIOTCS KOMAH/IbI B KOJTUYIECTBE

ven- 2B

* | oxtan] [ moxte | [moxea - [woR@ra

[TorpertaocTs 0.
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Bapuarnmuwt

N =201,202,...,209; a = 12,20; b = 6,18; ¢ = 9, 10.

a5 LE)

| oxtan] * [ moxte | [moxea - [woRena

OTBer:

3adava 11.2.3.4. (20 6asnr08)

Temovi: Kaaccuveckas 6EPOAMHOCINDY, %0M5UHCLm0p’U,7€CL.

Ycenosue

Ha xmergarom Jsmcre Gymaru pasmepa n KJIETOK B BBICOTY M 1 KJIE€TOK B ITHPUHY
caiydaifHo 3aKparmBaoT 3 KJIeTku (J0oii BEIOGOD KJIETOK paBHOBO3MOXKeH). KakoBa Be-
POSATHOCTD TOT'O, YTO JIjI KaXKJ0W 3aKpallleHHO#l KJIeTKN Oy/IeT Tak:Ke 3aKpallleHa XOTs
OBl OJTHA COCE/IHsAs, UMEIOIas ¢ Heil 00ILyI0 CTOPOHY?

Haiite orBer B mpoleHTax ¢ ToaHOCTHIO 710 0,01.

Pewenue

Ha smcre nm KJI€TOK, TOSTOMY YHCJIO CIIOCO60B BBHIOpATh 3 m3 HuX pasHo C2 .

BceBo3mozkHbBIE pACIIOIOKEHUS 3aKPAIIEHHBIX KJIETOK, KOIJIa KaKJasd KJIeTKa MMeeT
XOTsI OBl OJTHY COCEJTHIOIO, TOXKE 3aKPAIlleHHYI0, N300payKeHbl Ha PUCYHKE.

Tereps moscanTaEM YUCIO CIIOCOOOB PACIOJIOKUTH KaK/IYI0 TaKyi0 (DUTYPY Ha KJIeT-
garom Jincre. st mepsoit durypsr umeercst n(m — 2) cmocoboB, s BTOPOi, TPeThei,
gerBepToil U Haroit — (n — 1)(m — 1) cmocobos, jyig nocaeaueir — (n — 2)m cocobos.
SHaYNT, UICKOMAasi BEPOSITHOCTb PABHA

n(m—2)+4(n—1)(m—1)+(n—-2)m  12(3nm — 3n — 3m + 2)
c3, — nm(nm — 1)(nm — 2)

I[JIH oJiydeHusd OTBETa B IPOILEHTAX OCTaeTCAd YMHOXKHUTDH ITIOJIYIYEHHOE BbIPpazKEHUE Ha

100.

[Torpermuocts 0,01.



67

Bapuarnmuwt
n==6,7...,15,m=6,7,...,15.

1200(3nm — 3n — 3m + 2)
nm(nm — 1)(nm — 2)

OTBer:

3adava 11.2.3.5. (25 6asnro8)

Temovi: anzebpa, 3040040 HO MAKCUMYM U MUHUMYM.

Yeaosue

Haﬁ,ILI/ITe HanMeHnblice 3Ha4deHue BhIpazKeHUA

(2? — ax +b)?

(e-3)°

Pewernue

2

Bamernm, uro x° — ax + b > 0 npu Bcex x. Torna HanMeHbIIee 3HATEHNE BbHIPAYKEHUST

JOCTHUT'aCTCiA B TOH 2Ke TO4YKe, 9YTO U IJIdd BbIpazKE€HU A

F =

BBI,H,GJIHH HOJTHBII KBaJpaT B 9UC/IATEJIE, I10JIydaceM

22 —ar+0b ‘IE—-‘ b——_’ _a

[Iycts t = ‘x— %!, c=b-— %. Torna

CyMMa ABYX IIOJIOZKHUTEJIbHBIX B3aI/IMHOO6paTHbIX quceJI He MeHbIIIe 2, a 3HaveHue 2 d0-
CTHUI'a€TCHd, KOI'/la 9TU YUCJIa PaBHbI 1. Taknm o6pa30M, HanMeHblIce 3Ha9Y€HUE BbIPpazKCHU A

F' paBno
a2

CreioBaTesIbHO, HaNMeHbIIee 3HaveHNe NCXOIHOTO BhIpazkenue pasno 4b — a?.

[Torpermocts 0.

Bapuarnmmut
a=3,4,...,10; b = 26,27,...,50.

OTtBer: 4b — a?.
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Bropas Boana. 3amaun 10-11 KJjacca

3adava I1.2.4.1. (15 6aanros)

Temwvi: meopus wucen, anrzebpa.

Yenosue

Yucio % sanucaan B 24-uanoil cucreme cuucaeHnd. CKOJIBLKO 3HAKOB IIOCJE 3alldTON

OJIY 9MJIOCH ]

Pewenue

Nmeem 36 = 22 - 32, mosromy 36%F = 22 . 32k Tax kax 24 = 23 - 3, To, yMHOXKUB
qUCNTEIb W 3HAMeHaTe b Ha 2% momyamm

24k 24k

n n n
36k 20k. 3% 42k

SHaunT, JaHHOE YHUC/IO MMeeT 2k MM MEHBIEe 3HAKOB Tocje 3arnaToit. [lockosbky n He
nemured Ha 3, To 2*%n He nmemuTea Ha 24, a 3HAMIT, YNCJIO UMEET POBHO 2k 3HAKOB IIOCIIE
3andaTol B 24-UYHOW CUCTEMe CUUCJIEHUS.

[Torperaocts 0.
Bapuarnmwt
n=109,112,...,169; k = 3,4,...,15.

OTBer: 2k.

3adaua I1.2.4.2. (20 6asnro8)

Temwi: mexcmosas 30,(90/%@, A02UuKA.

Yeaosue

[TacTOurme 171 oBer orpaKjaeHo 3ab60poM B (popMe HMATHYTOJbHUKA, B BEPIIUHAX KO-
Toporo BOUTHI cTosi0Obl. Ha Teppuropun nacrtbuima BOwm ere n croooB. Hekoropbie
CTOJIOBI COEIMHIIN MEKTy cOOO#l HellepeceKaromuMucs OpeBHAMI TaK, UTO BCE ITacTOUIIE
pas3bMIOCh Ha MATUYTOJIBHBIE OrpaXKaeHHbIe YIacTKU. CKOJIBKO TAKUX yYYIACTKOB IIOJIY -
JIOCH?

Pewenue

PacemorpuMm rpad, B KOTOPOM BEPIIMHBI — CTOJIOBI, BOMTbIE BHYTPU M Ha T'DAHUIE
nactoura. MexKly BepIIMHAMEU POBEJIEHO pedpo, €CU COOTBETCTBYIOIIHE CTOJIOBI CO-
eJInHeHbl orpazkienneM. lIpsmMosuneiinble yacTu 3a00pa 10 YCJIOBHIO HE IEPEeCEeKaroTCsd,
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[I09TOMY TIOJIyUeHHBIH rpad — 1ianapubiit. CiieoBaTe/ibHO, crpaBeiuBa hopMmysia Jii-
gepa B — P+ 1" = 2, tne B — uwncnio Bepmmn, P — wucio pebep, I' — uucio rpaneit
(rpabb — y4acTok macrouIna Jmbo BHEIIHsIS TEPPUTOPHUS ).

Yucso Bepmua n3pectHo: B = n+5. Hucsio yuacTkoB, Ha KOTOpbIe pa30UTO ACTOMIIE,
pasuo I' — 1.

CasizxeM uncyio pebep ¢ aucsaom rpaneii. HazsoBem kaxk-uHuOy1b Bce rpaHu u Bce pedpa
(MOKHO, HaIpUMep, 3aHyMepoBaTh ux). [IpencraBum Tabiuily ¢ aByms crojbramu. 3a-
IUAIIIEM B TIEPBBIN cTOJIOEI Bee rpaHu. Bo BTopoM cToJIOlle HAIIPOTUB COOTBETCTBYIONIEH
IPaHy IMEePEeYnC/IIM Bce pedpa, KOTOpble ee orpaHnydmBaroT. Torjga kKaxkjaoe pebpo BcTpe-
TUTCS BO BTOPOM CTOJIOIE TaOJIUIIBI POBHO JIBA Pa3a, TaK KaK KaxKJi0e PeOpo OTIesIeT IBe
rpanu. Hanporus Kaxkj1oit rpanu OyjeT Bbiucano H pedep. Takum obpa3om, BO BTOPOM
crosibte Beero Oymer 51" = 2P zammceii. [losromy P = 5I7/2.

Bosspamasice k dpopmystie Ditepa, HAXOTIM

r
n—1—5—57—|—f‘:2.

Orcrona
2(n+3)
T

[TosToMy UnC/I0 y9acTKOB, Ha KOTOPBIE pa3dUTO MMacTOUIIE, PABHO

=
2(n+3)
-5 L
[Torpermocts 0.

Bapuarnmwt

n = 30,33,...,120.

2(n + 3)

OTBer: —1.

3adava 11.2.4.3. (20 6asnr08)

Temul: KOMOUHAMOPUKA.

Yenosue

Typuctudeckag KOMIaHUS MIpejjIaraeT SKCKyPCUOHHBIE IIPOrPAMMBI TI0 TOPOJLY, B KO-
TopoMm uMeercss N jiocTorpuMedaresibHocTeit. Ha Omzkaiiinmii ce30H KOMIIAHUU HYZKHO
COCTABUTDH k TIPOTPAMM TaK, YTOOBI B KaxKJI0i IIporpaMme ObLIa XOTs Obl OJIHa JIOCTOIPU-
MeYaTeTbHOCTh, U KaxKJasd JOCTONPUMEYATETHLHOCTh IOpojia OKa3ajgach POBHO B OJIHO
mporpamMMe. DKCKYyPCUOHHbBIE TTPOIPAMMBI IIPOJAIOTCH HE3aBUCUMO, TIO9TOMY UX ITOPSJIOK
HEBaXKeH, a MOPSJI0K 00XOa JOCTOINPUMEYATE/ILHOCTEH B IPOrpaMMe MMeeT 3HAYCHUE
(nanpumep, «Myseit, [Tapk» u «Ilapk, My3seit» — 3T0 pasHble TPOrpaMMbI; JIOOast J10-
CTONPUMEYATEIbHOCTh YIaCTBYeT B IPOrpaMMe TOJBKO OfuH pa3). CKOJIBKO BAPHAHTOB
OpPraHU30BaTh TYPUCTUYECKHIT CE30H €CTh Y KOMIIAHUU !
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Pewenue

CymectByer N! crocoboB Beimucatrh Bce N jocronpumedarebaocTeil. Obo3HadmnmM
J-10 JTOCTOIIPUMEYATE/ILHOCTD UepPe3 a;.

Briumem nocse/oBaTebHOCTh n3 BeeX N CHUMBOJIOB @ B HEKOTOPOM Hopsijike. Mbl
MOXKEM Pa30UTh BBHIMUCAHHYIO TIOCIEI0BATEILHOCTh Ha k TPy, moctaBuB k — 1 mepero-
POJIKY MeK Ty KakuMu-uuoy s Oyksamu. Beero ects N — 1 mo3urius, rjie MOKHO IIOCTABUTH
neperopojiky. Takum obpazoM, CyIIecTByeT C’]I"’V__ll c110c000B pa30UTh BBITUCAHHYIO TTOCTIE-
JIOBATEIbHOCTH Ha Kk TPYIII.

Urak, nmeercss NICE ! crioco60B BEITICATE BCE CUMBOJIBI @j BMECTE ¢ DA3OUEHHEM HX

Ha k rpymnmn. Kakjias Takas ¢cTpoka COOTBETCTBYET HEKOTODOW OPraHW3aIluu TYPUCTHUYE-
ckoro ce3zoHa. OJTHAKO 0 YCJIOBHIO MOPSIOK TPYIIT (9KCKYPCHOHHBIX IIPOTPAMM ) HEBAYKEH.
Bce onmcannbre cTpokn MOXKHO pa30uTh Ha HAOOPHI 110 k! CTPOK, TaK ITO B KaXKI0M HabOpe
CTPOKH OTJIMYAIOTCS TOJIHKO ITepecTaHOBKOM rpymi. Kaykprit Takoit Habop oTBedaeT pOBHO

O/ THOMY CHOCO6y OpraHnu30BaThb CE30H. CJIG,ILOB&TGJH)HO, BCEro 'y TypHCTquCKOﬁ KOMIIaHNN
nMeercd

NICEY
k!

BapUAHTOB.

[Torperuocts 0.

Bapuarnmmut
N =10,11,...,20; Kk =4,5,6,7.

NICEY

OTBer: o

3adaua I1.2.4.4. (20 6asnros)

Temwt: CTMEPEOMEMPUA, 2EOMETNPUYUYECKAA BEPOATIIHOCING.

Yeaosue

U3 orpeska [0, a] ciyuaiiHo BbIOMpAIOTC TPU BeleCTBEHHbIX uncia. Hailiaure Bepo-
SATHOCTb TOIO, YTO HAMOOJIbIIEe UNUC/I0 OTIMYAETCA OT HaUMEHBIIEro He MeHee, YeM Ha

b.

Bripasute orBeT B mporeHTax ¢ TO9HOCTHIO 10 0,01.

Pewerue

Buibupas tpu uncia u3 [0, al, Ha3oBeM x — HaUMeHbIIlee U3 HUX, 2 — HauboJIbllee, a
Yy — JIexalree MeXJly © U z. Beibop uuces z,y, 2 paBHOCUJIEH BBIOOPY TOYKH (T, Y, 2) B
IPOCTPAHCTBE, YAOBIECTBOPAIONICH YCIOBUSIM:

e Tak Kak ,¥,z € [0,al], To Touka a nexur B kyoe ABCDFEFGH ¢ kKoopauHaTamu
seprmu: A(0,0,0), B(a,0,0), C(a,a,0), D(0,a,0), E(0,0,a), F(a,0,a), G(a,a,a),
H(0,a,a);
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® Tak Kak T < ¥, TO TOYKa (¢ JIEKUT 110 Ty K€ CTOPOHY OT IIJIOCKOCTU T = ¥, 9TO U
Touka H;

® Tak Kak Yy < 2, TO TOYKa (¢ JIEKHUT II0 Ty K€ CTOPOHY OT ILJIOCKOCTH Yy = 2, 9TO U
Touka F.

[lepecekasi Tpu yKasaHHBIX MHOXKecTBa (KyO M JiBa IOJIyIIPOCTPAHCTBA), IIOJIydaeM,
YTO TOYKA (v BbIOUpaeTcs ciaydaiino u3 rerpasapa AGEH.

YeqoBuio z — x > b cooTBeTCTBYIOT Te TOUKM Terpasdipa AGEH, KoTopble jexkar
BBIIIE TIOCKOCTH z = T + b. DTa mI0CKOCTh Tepecekaer Terpasap B Toukax K (0,0,b),

L(a —b,a —b,a), I(a —b,a,a), J(0,b,b).

Hckomast BEpOATHOCTb p paBHa OTHOIIEHWIO 00beMOB MHororpannnka HEKJIL n
rerpadapa AGEH.

O6wem Terpasapa AGEH pasen

1 1 1 a’
Vacen = gAE - Seen = 3% 5612 =5

O6bem muororpanuuka H F K JI L Beraucimm Kak cymmy o0beMoB Tetpasjipos [ H EK J
u KLEI.

Nveem
1 1 1,, 9
SHEKJ:SAHE—SAJK:§AE~HE—§AK~JK:§(G —b)
Torma
1 1 1, 9 1 9
Vinpxs = 5I1H - Sppxys = 5(a—10) - 5(a” —b°) = —(a —b)*(a + b).
3 3 2 6
Hasee, mwioma b ocnoBanus Terpasdapa K LET
1 1 1 1
SLEI = SEGH - SLGI - SEIH = 5(12 - §b2 - 5(@ - b)a = 5((1 - b)b
Torma
Viersr — AKE - Sppr — 1( b) 1( b)b = 1( b)%b
KLEI—3 LEI—3CL 266 —6CL .

SHa“H/IT, HNCKOMagd BEPOATHOCTD

b= Vinexs + Vikrer %(a —b)*(a+0)+ %(a —b)%b _ (a—b)*(2b+a)
Vacen ca? a’ ’

JlJtst 1toJrydeHusi OTBeTa B IIPOIEHTaX, YMHOXKHUM IT0JIydeHHOe BbipakeHnue Ha 100.

[TorpemaocTs 0,01.
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Bapuarnmmut
a=28,9,...,16;b=1,2,...,7.

100(a — b)*(2b + a)

OTBer: 3
a

3adava II.2.4.5. (25 6asnro8)

Temovi: anzebpa, Hepasencmea, IKCMPEMANOHLE 3HAYECHUA.

Yenosue

Haiimnre Hanbombiiee 3HaUeHne BBIpayKeHUs Yy + bx IpHU yCIOBAA

log 2¢ > 1.

2
2, Y
224 Yo
to2

Qopmat orBera: MPUOIMKEHHBIN ¢ TOYHOCTHIO 10 0, 01.

Pewenue

[Momoxxum m = y + bx. Torma y = m — bx — ypaBHeHUEe NPAMON C YIVIOBBIM KO-
sddunuentom —b, Kotopas orcekaeT orpe3ok m Ha ocu Oy. s moboit Toukn (o, Yo)
9TON MPAMOI MTOJTydaeTcsd OJIHO M TO YKe 3HAYeHue m = yg + bxrg. Takum obpaszom, 3aj1a49a
CBOJINTCS K TOUCKY TAKO TOYKMU, YIOBJIETBOPAIOIIEH HEPABEHCTBY

logx2+% 2z > 1, (I1.2.1)
a
KOTOpas JiexKaJja Obl Ha MPsIMOil ¢ HAMOOJIBIINM HapaMeTpoM m. B sToit Touke u Oyer
JIOCTUTAThCA HaubOoJIbIllee 3HAUYECHNE BhIpaxKenus y + bx.

Paccmorpum nBa cryvas. [lepsorit: 0 < xQ—I—z—z < 1. 9T0 HEpaBEHCTBO 3a/1aeT BHYTPEH-
HOCTB JUTHIICA C IIEHTPOM B Havaje KoOpAuHaT U nosyocsyu 1 (o ocu x) u a (1o ocu y),
IEHTD JIIMIICA U €ro I'paHuna uckimovaorcsa. Ha stom muO)KecTBe HepasencTso (11.2.1)
PaBHOCUJILHO

y2

a?

2 2
) — 2x<x2+y—2 = (z—-1)0*+=>1.

2
logm2+zé 2z > logm2+%§ (:c + ; "

HOJIy‘IeHHOQ HEPaABEHCTBO 3a/JaeT I'PAHUILY U BHEIIHIOIO 9aCTb 3JIJIUIICa C HEHTPOM B TOYKE

(1,0) u momyocamu 1 (Bmoms ocu ) u a (Bgoss ocu y). Ilepecedenne stux obmacreit
IOKA3aHO Ha PHCYHKE.
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PaccmarpuBasi BCeBO3MOXKHBIE TIPsIMbIE Yy = m — bx, IPOXOJSIIUe Yepe3 JaHHyo 00-
JaCcTh (HEKOTOPBIE U3 ITUX MPSIMbIX N300pasKeHbl HA PUCYHKE), BHJIUM, ITO HAMOOJIBIIETO
3HAYEHUsI M He CyNecTByeT (MOXKHO CKOJIb yTOJHO OJIM3KO MPUOINKATE MPAMYIO K TDa-
HUIe 00JIACTH).

2
Bropoit ciyuait: 2244 > 1. 910 HEPABEHCTBO 3a14€T BHENIHOCTD 3JLIMIICA C IIEHTPOM
B HavaJjle KOOpAMHAT U moJyocsivu 1 (1o ocu x) u a (o ocu ), rpaHUIa UCKITI0YaeTCs.
Ha stom muoxkecTBe Hepasenctso (I11.2.1) paBHOCHIBHO

Y2 2 2
2 (IL‘2—|— ) = 2221 +L5 = (r-1)P2+5 <1

lo 222 > lo =
g$2+37 = g$2+272 ag ag

[TostyueHHOE HEPABEHCTBO 3aJIa€T TPAHUILY U BHYTPEHHIOI YACTh SJUIUICA C IIEHTPOM B
rouke (1,0) u momyocsmu 1 (Bosb ocu ) u a (B1oJb ocu ). [lepecedenne stux obacreit
IIOKAa3aHO HA PUCYHKE.

B stom cityuae mamnboJibIiiee 3Ha9€HUE 1M COOTBETCTBYET MPAMOi y = m — bx, Kacaro-
mefics smirca B BepxHeit ero yactu. HaiijieM TOUKy KacaHus.
(r—124% =1
a2 )

y=m — bx.
[loncraBiisas 3HaUeHne y U3 BTOPOTO YpaBHEHUS B IIEPBOE, MMEEM

(m — bx)? b mb m

22— 2+ 5 =0 <— z° 1—1——2 —2x|1+— ) +—=0.
a a a

YpaBHeHUE JIOJ2KHO UMETh €IMHCTBEHHOE PellleHre, 3HAUUT, TUCKPUMUHAHT, JIeJIEHHBIH Ha
4, paBeH HYJIIO:
2

D mb m? b?

—=({1l+—=) ——=(1+=5)=0

4 a a a
Orcrona

m? —2bm — a® = 0,

TO ectb m = b+ v/a? + b%. 3HaKk «—» nepej; KOpHEM COOTBETCTBYET HUXKHEH TOUKe Kaca-
HUs, & 3HAK «+» — Bepxueil. [losTomy maTEpecyomee 3Hadenne m = b + v/ a? + b2.

[Torpermuocts 0,01.

Bapuarnmmwt
a=1,2,...,10;b=1,2,...,10.

OTBeT: b+ Va2 + b2.
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Tperbs Boana. 3agaan 89 kJjacca

3adava 11.2.5.1. (15 6asnro08)

Temwi: anzebpa, Keadpamuvili Kopers.

Yceaosue

Pemmre ypaBHenue

/1 1 / 1
R B R L A v
x?  axd x

Bammmmmre oTBeT ¢ ToIHOCTHIO 10 0,01 (ecm KopHei HeCKOJIBKO, TO 3aIIUIIUTE B OTBETE
HanOOJIBINHIIT U3 HUX).

Pewernue

Tax Kak B ypaBHEHUH NPUCYTCTBYIOT BBIPpAyKCHUS / —I W %, TO PENIeHUusIMU MOTYT
OBITH TOJILKO OTPHUIlATE/IbHbIE 3HAUEHUs . ¥ 9UThIBas, 9YT0 < (), nMeeM

Hamee

1 1 1 1
x4\/—2——3:xQ-IQ\/—Z——?):xQ\/xQ—x.
2 x 2

ITo croiicTBy KOpHs Gyer
V—rv1—z=+/—2(1—-12)= V12—

V4auThiBasg Bce CKazaHHOE, MOJyYaeM PaBHOCUJILHOE UCXOTHOMY ypaBHEHHE

V2 — o+ Va2 —x=rvVa?—nz.

Tak kak © < 0, To 22 — 2 > 0, MO3TOMY JeJleHre ypaBHeHnd Ha /22 — T He IIpUBeJeT

K morepe KopHeil. meem

2=r—1.

CuoBa yunTtbiBag, 4o & < 0, HAXOJUM € IMHCTBEHHBIH KOPEHb

r=—vr—1.

[Torpermocts 0,01.

Bapuarnmmwt
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3adava 11.2.5.2. (20 6asnr08)

Temovi: KombUHaAMOPUKA.

Yeaosue

Ha cBoit menb poxkjenuns AjmHa pemmia IPUTOTOBUTH (BPYKTOBBIH MALIbK. Ky-
coukn (PPYKTOB HACAKUBAIOTCS HA JIEPEBAHHYIO IMIMAXKKY B CJIEJYIONNX KOJIMIECTBAX: G
KPY?KKOB OaHaHa, b KyOMKOB KuBH, ¢ OPYCOUKOB aHaHaca, u d jgoyiek MaHgapuHa. CKOJIb-
KO y AJIMHBI €CTh CIIOCODOB PACIOJIOKUTE (PPYKTHI HA MIMAXKKE, €CJIM KYCOUKU OJIHOTO
dpyKTa HEOTTUINMBI, & MIAIIIBIKH, TOTyJaloIuecs IPYyT U3 JApyTa MepeBOPOTOM IIHaK-
KU, CIUTAIOTCS OJMHAKOBBIMU !

Pewernue

[ToacunTaem obIree YNCIO MANLIBIKOB cHada/a 6€3 y4deTa epeBopoTa ImazkKKu. Ecm
pasmyaTh Bee KyCOUKH (PPYKTOB (MOKHO KarKJIOMY HA3HAYUTH HOMED), TO BCErO CYyIIe-
cryer (a+ b+ c+d)! ciocoboB pactosiokuth ux. OIHAKO MepecTaHoBKa (DPYKTOB OJIHOIO
BHUJIa HE M3MeHdeT MmalLiblK. [[oaToMmy obiee 1mncyo criocobos

(a+b+c+d)

N = aa

Tenepb nojicauTaeM KOJUYIECTBO IIAINLIBIKOB, KOTOPbIe HE MEHAIOTCS IIPH ITEPEBOPOTE
IIIAXKKU, TO €CTh CUMMETPUIHBIX OTHOCUTEILHO cepeinHbl. [TocKoIbKy unciio d HedeTHO,
a quciia a,b,c 9eTHbl, TO CUMMETPUYHBIE MIANLIBIKUA CYIIEeCTBYIOT, B UX CEPEJIUHE PACIIO-
Jaraercs JI0JIbKa MaHJ/lapvHa, a [0 Pa3Hble CTOPOHBI OT CePEeJIMHBI PaclojiaraioTcsd BCE
dPYKTHI B paBHBIX KOJIMYecTBax. Torga olIee 9ucj0 CUMMETPUYHBIX MAILIBIKOB

<a+b+c+(d71)) |

!

[\

S =

jcr1d=1)
: 5 -

[JIS]
NS

Sl e

Tenepb 6y,ZLeM CHIUTATb OJMHAKOBBIMU HIallJIBIKKM C TOYHOCTBIO JIO IIEPEBOPOTA. TOI‘,H&
CUMMETPHUYIHBIC HIallJIBIKH paHee ObLIN Y4T€HbI OJJUH pPa3, a HECCUMMETPUYIHbIEC — JIBa pa3a.

HOSTOMy KOJIMIEeCTBO HECUMMETPUYIHBLIX HIaIIJIBIKOB C TOYHOCTBIO J0 II€PEBOPOTa PaBHO
N-S
5

,HO6aBJIﬂH K 9TOMY KOJIMYECTBY YHUCJIO CUMMETPHUYHBIX HIaIIJIBIKOB, IIOJIy4d9a€eM, 9YTO
BCero y AJIMHBI CIIOCOOOB

a+b+c+(d—1)
CN+S 1 [(atb+c+d) (——7——)

9 a)bycyd=1)
2°2° 2 7

N_S+S
2 2 2 albleld!

N

[TorpenraocTs 0.

Bapuarmut

a=2,4,6;b=2,4,6;c=2,4,6;d=3,5,7.

atbtet(d—1) )
o 1 (a+b+c+ad) 2 :
PR T e b1

a
59"

N0
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3adava 11.2.5.3. (20 6asnro08)

Temwi: epoammocms, crema Beprysiu.

Yeaosue

Ha O6beaunentoit pusmko-MaTeMaTnIecKol OMMIINA/IE YIACTHUKAM [IPeIIaraeTcst
a 3aJa91 110 MaTeMaThKe n b 3a1a4n 1o ¢pusnke. Muxana pemaer 3ajady 10 MaTeMaTHKe
¢ BepoaTHOCTBIO P%, a 3a1a4y 110 dpusuke — ¢ BepoaTHOCTbI0 Q% . C Kakoil BepOoSTHOCTHIO
Muxant pemuT Ha OJIMMIIAAJAE He MeHee JIBYX 3a/ad’

OtBer maiiTe B mporeHTax ¢ ToIHOCTHIO 710 0,01.

Pewenue

Brerancimm BEpOATHOCTL JOIIOJTHUTEJILHOI'O cobnITus: Muxani pelmuT Ha OJIMMIINa/Ie

MeHee JIBYX 3a/lad, TO eCTb JInOO HU OJIHOi, OO POBHO ojHY 3asady. /lasee ncnosbzyem

00O3HaCHNs P = 105, ¢ = %.

BepOHTHOCTb HE peHH/ITI) HN O,HHy Baﬂa‘{y
Py=(1-p)*(1—q)
BeposTHocTh permTh POBHO OIHY 34189y
Pi=ap(l—p)*(1—¢q)"+(1—p)*bg(l —q)""

(mepBoe ciiaraeMoe — BEpOSTHOCTD PEIUTh POBHO OJHY 3aJady 110 MaTeMaTHKe, BTOPOe —
POBHO OJTHY 110 (pU3HUKE).

Toryia nckoMast BEPOSITHOCTD
P=1—(R+P)=1-(1-p)"(1-q)"—ap(l =p)*" (1 —q)" = (1—-p)bq(l —q)"".
JList oJtydeHuns OTBETA B IIPOIEHTAX YMHOXKHUM 3TO Bhipaxkenue Ha 100.

[Torpemmmocts 0,01.

Bapuarnmmut
a=2,3b=23 P=10,15,...,60; Q = 10, 15,. .., 60.
Otser: 100(1—(1— )41 — )0 —abs (1 — E5) a1 (1— 200 — (1— £ )ab (1 — &)1,

3adaua I1.2.5.4. (20 6asnro8)

Temul: NAGHUMEMPUSA, NAPAAAENODAMM.

Yeaosue

CyMMa JJIMH CMEYKHBIX CTOPOH IapaJsuieJlorpaMMa paBHa P, a €ro BBICOTBI PABHBI C
u d. Haiijiure paccrosinue OT BEPIIMHBI TYIIOTO yTIJIa IapaJuiesiorpaMMa J10 ero 60JbIei
JUAroHAaJIN.

QopmaT orTBeTa: MPUOIMKEHHBIN ¢ TodHOCTHIO 710 0,01.
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Pewenue

Haszosem Bepmmubl napasuienorpamma oykBamu A, B, C, D tak, 91o0bl yriasl B u D
oot TynbivMu, a AB > BC. Uckomoe paccrosinue or Bepmuibl D o guaronanun AC
paBHO BbICOTE h TpeyroibHuKa AC' D, KOTOpYIO OyIeM UCKATbh, UCHOJIB3Ys (hOpMyITy Jijist
TLJTOTIATH

1
Sacp = §AC - h.
Tax Kak miaomanab Sycp B JIBa pa3a MEHbIIE IO S MapaJsieorpaMMa, TO

S

(I1.2.2)

[Tockompky S = ¢+ AB = d- BC, to AB = %l - BC. Ho AB + BC' = p, nmostomy
% - BC' + BC = p, oTkyna

pd
d+c

pe
d+c

BC = AB =

Y

Taxum obpasoM, ILIOIIA/Ib TapaJsiieorpaMMa paBHa

ped
d+c

S=c-AB =

Teneps naiiyem guny quaronaaun AC. IIposenem Beicoty C'H napasienorpavmva. [To
teopeme [Tucaropa s rpeyronmpanka BHC mveem

BH =+vBC? — .

[To Teopeme Iludaropa mms tpeyronsanka AHC nveem

2
AC =\/(AB+ BH)? + 2 = d]iilc+\/( pc) —c2| 4

[To dopmyite (I1.2.2) okoHUYaTEIBHO TIOJIydaeM

ped 1 ped

h = : — :
d+tc AC \/(pd+c\/p2 —(d+¢)?)? + cA(d +c)?

[Torpermaocts 0,01.
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Bapuarnmuwt
c=2,3,...,6;d="7,8,...,11; p=18,19,...,25.

ped

\/<pd—|—c\/p2 — (d+c)2>2+02(d+c)2'

3adaua I1.2.5.5. (25 6asnros)

Temul: meopus wucen, 0eAUMOCNB, OCTAMKLY.

Yeaosue

BaBoj, mpowsBouT N XOJIONWIBHUKOB B JieHb. KarKJIblil JIeHb HaHUMAeTCsl OHA U3
KOMITAaHU-TIEPEBO3YMKOB JIjI pa3B03a TEXHUKHU 110 TOProBbIM TOUYKaM. [lepBast Kommanus
[IEPEBO3UT BCIO TEXHUKY, 3alPy3UB B KasKJbIi aBTOMOOMJIb 110 5 XOJIOAMILHUKOB. ABTO-
MOOHJTM BTOPOIl 3arpyzKaroTcd 1O 7 XOJIOJUJILHUKOB, KPOME IIOC/IE/IHEr0, TIePEeBO3LAIIEro
a mTyK. Tperbsa 3arpyKaeT B aBTOMOOU/IN 110 8 XOJIOAMILHUKOB, HO JIJIA TIOCJIeIHENH Ma-
IIIUHBI OCTaeTCsA TOJIBKO b mTyK. OmnpeiesinTe HanMeHbIee BO3MOXKHOe 3HadeHne N, ecn
n3BectHo, 9To N > 280.

Pewerue

[Io ycioBuio 3a71a41 COCTABUM CUCTEMY yPaBHEHU

N =5k, keZ,
N="Tl+a, l€7Z,
N=8n+b meZ.

W3 nepBoro m BTOpPOro ypaBHEHUSI CUCTEMBI CJIe/IyeT
5k =Tl + a.
Yr1o06bI omnpeieuTh 3HaUEHUS k, YIOBJIETBOPSIOIIAE 3TOMY YPaBHEHHIO, PACCMOTPHUM 7

CJIy4daeB, COOTBETCTBYIOIIMX BO3MOZKHBIM OCTaTKaM OT AeJIEeHUsA Ha 7 guciua k.

1. Bem k = Tx, v € Z, 70 5 - Tx = 7l 4+ a. IlockoJIbKY a He JeauTcsd Ha 7, TO 9TOT
cjaydail He faeT pelleHui.

2. Ecmk=T7Tcx+1,x € Z,705-Tx+5 = 7l+a. Eciiu a = 5, To 1101X0/1s11I11€ 3HAYEHWS
k wmeror BujL 7x + 1, mHAYE TOT Caydail He JIaeT PeIeHuil.

3. Ecmk=Tx+2, x€Z,105-Txr+10 =7l + a. Ecim a — 10 gemurcs Ha 7, TO eCThb
a = 3, TO moaxodIme k UMEIOT BUJ 72 + 2, UHA4YE STOT CAydail He JaeT PelIeHwuil.

Anajornaso paccmaTpuBaroTcs ocrapmuecs 4 ciaydas. [loaxomsimmue sHauenus k nmve-
o1 BusL k = Tx + 7, tae qucio r € [1, 6] onpeeanTest 0JJHO3HATHO.

BOCHOJIbByeMCH IIEPBBIM U TPETbUM YpPaBHEHHUEM CHUCTEMDI. Nnmeem

5k = 8m + b.
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YuauTbiBasg HAfACHHbIN BUJI 9ucia k, IOJIydaeM

5(Tr +r) =8m+b <= 35z =8m+b—5r.

3HaueHus & HO,ZL6ep€M, Hepe61/1pa5{ BO3MOZKHbI€ OCTaTKM OT ACJICHUA T Ha 8.

1. Bemm x = 8y, y € Z, o 35-8y = 8m + b — br. Eciim b — br nemuresa va 8, TO
MIO/IXOJISAINNE 3HAYEHUS & UMEIOT BHJI 8y, WHAYE STOT CIydail He JlaeT perieHuii.

2. Ecmax=8y+1,y€Z,1035-8y+35=8m-+b—5r. Ecm b — 5r — 35 nesurca
Ha 8, TO MOJXOJAIINE 3HAUCHUsT & UMEIOT BUJ 8y + 1, nHAUe 9TOT caydail He Jaer
peniennii.

Amnanornano paccmarpuBaioTces octapmmecss 6 ciaydaen. [logxomsimue 3uadenus x
umMeroT BuJ & = 8y + ¢, ryie aucyio q € [0, 7] onpesesuTest 0JHO3HATHO.

Takum obpaszom,

N =5k = 5(Tz 4+ 1) = 5(7(8y + ¢) + r) = 280y + 35¢ + 5.

Tax kak o yciosuio N > 280, To mHanmenbinee 3uadenne N = 280 + 35q + 5r mory-
qaeTcsd nipu y = 1.

[Torpermocts 0.

Bapuarnmwt
a=1,2,...,6;0=1,2,...,7.

Orset: (1050 + 120a)%280 + 280, rae a%f —octaTok or jeneHus « Ha 3.

[Ipumeuanue: dopmysa jijisg OTBETa MOJyYeHa u3 o0Ieil TeOpUn CUCTeM JIMHEHHBIX CpaB-
nennii. [Ipejmonaraercsd, 4To ydyacTHUKE Oy/IyT pemiaTh 3aJiady MeTOJIOM Iepebopa, Kak
OBLIO OIMKMCAHO BBINIE, a HE BBHIBOJIUTH JAHHYIO (DOPMYJIY.

Tperbs Boana. 3agaanm 10-11 kJjacca

3adava 11.2.6.1. (15 6asnro08)

Temul: meopus 4ucen, KOMOUHAMOPUKG.

Yeaosue

Yucso n B b-uunoil cucreMe cumciaeHud 3anucbiBaercd Kak 1000. Boinucanau sce Ha-
TypaJibHble ducja oT 1 J10 n B TOil ke cucreMe caucjeHusi. CKOJIBKO CPeid BBIMTHCAHHBIX
qucesl TAKUX, B 3allUCA KOTOPBIX HUCIIOJIb3YETCsI POBHO JIBe pa3jindHble 1udpbI?

Pewenue

Bceero jBy3Ha4YHBIX 4McesI, B 3aIIUCU KOTOPBIX POBHO JIBE pa3jIMyHbIe IMUMPHI, PABHO
(b —1)? (ma nepBoM MecTe MOxKeT ObITh J0bast 1Udpa, KpoMe 0, a Ha BTOpoM — J1iobast,
KpPOMe TOif, 9TO Ha IIEPBOM MECTE).
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MHOKeCTBO HYKHBIX TPEX3HAYHBIX YUCEsT pa300beM Ha 2 TPYIIBL: B IEPBOil TpyIiie
nepBbIe aBe UG Pl OJIMHAKOBBIE, a BO BTOPOil — pasubie. B mepBoit rpyrie qnces cTo/IbKO
Ke, CKOJIBKO JIBY3HAUHBIX YHCE/I C JIBYMsl pazauanbiMu nudpamu, To ecth (b — 1)%. g
[OJICYeTa YUCesI BO BTOPOIi TPYIIIe yuTeM, 4To mepBble JiBe Iudpbl MOXKHO BbIGpaTh (b —
1)? cocobamu, a TpeTbio mudpy — JAByMs criocobaMu. 3HAUUT, BCEro BO BTOPOil IpyIie
2(b—1)? uucen. A Beero marepecyomux rpexsuadnbix oymer (b—1)24+2(b—1)% = 3(b—1)%

Tak>ke eUHCTBEHHOE BBIMUCAHHOE B YCJOBUU YE€TBIPEX3HAYHOE YUCJIO UCIIOJIb3YET B
cBOEil 3aInch JiBe pa3InydHbIX IUQPHI.

Nroro nmeerca

b=12+3b—-1)2+1=4(b—-1)>+1
NHTEPECYIOIUX HaC YHUCEJI.

[Torpermmocts 0.

Bapuarnmmwt
b=20,21,...,50.
Orser: 4(b—1)* + 1.

3adava 11.2.6.2. (20 6asn108)

Temwvi: mexcmosan 3ada%a, A02UKA.

Yenosue

Jlomarnue 9achl CO CTpPeJKAMH U IU(POBbIE Yachl CHHXPOHU30BAHHO IMOKA3BIBAIOT
BepHOe BpeMs. POBHO B IMOTHOYL OaTapeiika B 4acaX cO CTPeJKaMU pa3ps/Injach JI0 Kpu-
TUYECKOTO 3HAYEeHUs: pa3 B MUHYTY CKOPOCTh UX X0/1a CTaJla MEHATHCA B 1 —% pa3 (mepBblit
pa3 CTPeJIKM 3aMe JIINCh, Korja nudposbie dackl nokasaau 00:00, 3arem 00:01 u 1.71.;
B TeUYeHUE KaxKJOi MUHYTBI CKOPOCTH CTPEIOK HocTosiHHa). CKOJIBKO MUHYT OyJyT II0-
Ka3bIBaTh IMU(POBBIE Yachl B MOMEHT, KOTJIa CTPEJOYHBbIE YacChl BHOBb IOKAXKYT BEPHOE
Bpemsi?

Pewernue

Ilycte ¢ — BpeMms B MUHYTax, HIPOIIEJIIEe ¢ TOIO MOMEHTa, KaK CTPEJOYHBIC TaChl
3aMeJUINJINCh B HEPBBIi pa3, JI0 MOMEHTa, KOIJIa OHHM BHOBb IOKA3aJIH BEPHOE BPEMs.
[Iycts n = [t] (37ech || — okpyryienne BHI3 10 GIMKAMIIETO EJI0T0).

[Tomoxum g = 1 — % 3a n MUHYT KOHeI MUHYTHOI CTPEJIKH ITPe0/I0IeeT KOJIMIECTBO
MUHYTHBIX J0Jieili nndepbdiara, paBHOE

1_ n
M:q+q2+q3+...+q”=—q(1_g ).

To ectb B MOMeHT 1 MUHYTHasl CTPEJIKa HaXOJUTCA MEXKJ/Yy JACJIeHUAMHN, OTBEYaOIINMU

(M| u [M] 4+ 1 munytam.



81

Tak kak ¢ =1 — % = %, nMeeM
(- (5)) N
M= -t k =k—1—(k—1 :
o =0 ()

[TockosibKy cTpesiouHbIe Yachl TOKaXKyT BepHOE BpeMs He paHee, 4yeM depe3 12 dacoB, TO
n > 12-60 = 720. A rak xkak k < 100, To

E—1\" 99 \" 99 \ 0
E—1)(2— 100 ( == ) <100 ( = 1.
( >( . ) - 00(100> 00(100) <0

o= et (522 e

AHaJIorugHo, K MOMEHTY 1 + 1 MUHYTHas CTpe/IKa IPOoiIer

S CON

[TosTomy

1—gq k

noneit udepbaara. D1o meso menbine k — 1. A tak Kak t € [n,n + 1), TO B MOMeHT
BpeMeHU ¢ MUHYTHAas CTpesiKa Oy/JIeT MexK/y JeJeHusiMH, oTBevatonumu k — 2 u k — 1
MuayTaMm. CremoBaTenbHO, B MOMEHT t 1 POBbIE Yachl OYIAYT IMOKA3BIBATH KOJIUIECTBO
MUHYT, PABHOE OCTATKY OT jejenus k — 2 ua 60.

[TorpemraocTs 0.

Bapuarnmmwt
k = 65,66,...,99.
Otsert: (k — 2)%60, rae 2%y — ocTaToK OT Je/eHus T HA Y.

3adava 11.2.6.3. (20 6asnr08)

Temwt: CTMEPEOMEMPUA, 2EOMETMPUYUECKAA BEPOATIIHOCIN .

Yeaosue

Toukn A u B jiexxkar Ha cdepe ¢ niearpom O tak, uro yroa AOB pasen o°. Ciy4aitno
Ha cdepe Boibupaercs emre ogaa Touka C (1060it BEIOOP paBHOBO3MOXKeH). Onpeenre
BEPOSITHOCTH TOTO, UTO yrojl AC'B oKazKeTcst OCTPBIM.

3arnuimTe OTBET B IPOIEHTaX ¢ TOYHOCTHIO 10 0,01.

Pewernue

Haszosem nmannyio cdepy o. Ilocrpoum cdepy oy, a1 koropoit Toukn A u B aua-
MeTpaJIbHO MPOTUBONOJIOXKHBL. [Ipu nepecevenun cdhep o u g; MoayvaeTcs OKpPYKHOCTH
w. Jlna npousBosibHOit Touku C,, B3dTOI Ha OKpyxKHOCTH W, yroa AC,B — upsamoi,
MMOCKOJILKY OH OIUPAeTCs Ha JTuaMeTp.
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OKpyKHOCTH W pa3buBaeT Bce MHOXKECTBO TOYEK Ha cdepe Ha JBa MHOXKECTBA, JIJId
KOTOPBIX w — rpanuria. Ha3zoBeM o MEHBINYIO M3 HUX IO ILIOMAAU, & [ — OOJIBIIYTO.
['pannily w B 9THM MHOXKeCTBa HE BKJIIOUAEM.

Paccmorpum nipousBosibhyio Touky C, u3 Muoxkectsa «. [Iposesiem miockocTs uepes
touku A, B u C,. DTa mi1ockocTs mepeceder cepy op 10 OKPYKHOCTH, BHYTPU KOTOPOii
sexkut touka C,. D10 3Ha4uT, uro yroja AC,B — Tymoii.

Ananorndno paccyz/as, OOHApYKHM, 9TO Jjls HPOU3BOJIbHOI Toukn Cg U3 MHOXKe-
cra 3 yron AC3B — ocTpblii.

Takum 06paszoM, BEPOSTHOCTH TOro, 4T0 yrog AC'B — ocTpblil, paBHA OTHOIIEHIIO
wioria/eit muoxkects o u 3. [lyers R — pajmyc cdepsr o. Umeem

S, = 47 R>.

Bemmanny Sg Haiigem 1o dgopmyiie 114 mIomau ceprdecKoit IOBEPXHOCTH MIaPOBOIO
CerMenTa

Sy = 2w RH,

rie H — BobicoTa mapoBoro cermenta. Mmeem

H=R+Rcos%=R(1+cos%).

Taxum 0Opa3oM, HCKOMasi BEPOSITHOCTH PaBHA

Ss 21 R? (1—0-005%) _ 1+cosg
S, A R? B 2

g moJstydenust 3Ha4eHUsT B IIPOIEHTAX, JOMHOXKHUM II0JIy4eHHbI pe3ysbraTr Ha 100.

[Torpermuocts 0,01.

Bapuarnmwt
a=5,10,...,175.
o
Otser: 50 (1 + cos 5)

3adava 11.2.6.4. (20 6asnros)

Tembl: meopus Hucen.
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Yeaosue

Carma npuymMast aJropuTM MudpoBaHus Mapbl MEeJIbIX YUCe/T: TIEPBOe 3aMeHsIeTCs Ha
OCTATOK OT JIeJIEHUS Ha M UX CYMMBI, a BTOPOE 3aMEHSeTCs Ha OCTATOK OT JIeJIEHUS Ha M
ux npoussesenns. Carra BEIOPAJ 1Ba THC/Ia U3 TPOMEXKYTKa |2, m — 1] u 3ammdposast ux.
Jlastee OH U3MEHMIT NCXOIHYIO TIAPY, YMEHBIINB Ha eIMHUILY BTOpoe uncjio. OKa3aaoch, 9To
mp HOBOM MApPhl OTIMIAETCS OT IMudpa IpekHel mepectanoBkoit dncesn. Oupegennre
4qnc/ia, KOTopble n3HavdaabHO BhIOpas Carra.

SanumuTe B OTBET 9TH YNCJIa MOAPS Oe3 pas3Iessomnx cuMBo 0B, Hanpumep, ecim
nepBoe 4ucyo 872, a BTopoe 9ucyo 43, To OTBeT JIOJIZKEH ObITh 87243.

Pewenue
[Iycts x,y — ucxomaast mapa duces. V3 ycioBus 3a1a4un MoaydaeM CHCTEMY

r+y=a (modm),
zy =L (mod m),
r+y—1=p (modm),
z(y—1)=a (mod m).

Boranras n3 1-ro ypaBaeHus 3-e, rnosydaem

l=a—-pF (modm).

Bbrunrast 13 BTOPOro ypaBHEHHsl Y€TBEPTOE W UCIOJIB3Ys MOJIyYeHHOE BBIIIE COOTHO-
IeHne, HAXOJUM
r=pf—a=-1 (modm).

Buauntr, © = —1 + km, e k € Z. Taxk kak 2 < © < m — 1 (o ycmosuwo), To x = m — 1.

HO,ILCT&BI/IM IIOJIy9€HHOE 3Ha4Y€eHUuEe T B IIEPBOE U BTOPOEC YpPaBHCHUA:

m—14+y=a (modm), — y—1=a (modm),
(m—1)y=p (modm). —y=pF (mod m).

Brerunraga st JABa ypaBHEHU:D, II0JIydaeM
2y—1=a—-pF=1 (modm).

To ectb 2y = 2 (mod m). Orcrona y = 1+ L, rne ¢ € Z. Tak xaxk 2 <y < m — 1, To
y=1+7%.

Takum obpasom, v =m — 1,y =1+ 2.
[Torperuocts 0.

Bapuarnmmut
m = 10%,10% + 10°,...,107.

Otrser: (m — 1) - 10tes0tm/AH 41 4 o



84

3adawa 11.2.6.5. (20 6asnr08)

Temovi: epagol, KoMOUHAGMOPUKG.

Yeaosue

B pacnopsizkennu napdiomepa nMmeeTcsi n OCHOBHBIX apOMATOB, CPEJIU KOTOPBIX k map
HECOBMeCTUMBIX. Kakoe HamMeHbIlee KOJMYECTBO PA3/IMYHBIX JIYXOB, COCTABJIEHHBIX W3
TPeX apoMaTOB, CMOXKET CO3/aTh napdiomep?

Pewenue

Ouenka. Paccmorpum rpad, B KOTOPOM BepINUHAME SIBJISIOTCS apoMaThl, a pedpa
COEJIMHAIOT COBMeCTUMBbIe apoMaThl. [IpejcraBum cnadasia, 94To rpad MOJIHBINA, a 3aTeM
Oy/ieM ToCJIeTOBATETBLHO YIAIATh pedpa, COOTBETCTBYIONIE HECOBMECTIMBIM apOMaTaM.

PaccmorpuMm jiBe mpon3Bo/IbHBIE BePIIMHBI. VX MOXKHO COEIMHUTHL C TPEThEN BepIIn-
HOIt n— 2 criocobamu. ITosromy yrnaaenne ogHoro pebpa MpUBOIUT K 3alpeTy He OoJiee aem
n — 2 BuI0B JIyxoB. [locko/bKy Beero k map HECOBMECTUMBIX JIyXOB, TO, ITOC/I€I0BATETHHO
yJaJIsist COOTBETCTBYIOINE pebpa, MbI 3aIpeTuM He Oostee, deM k(n — 2) BHIOB JTyXOB.

Beero tpoek apomaros C3. [I09TOMY BO3MOXKHBIX BUJIOB JIyXOB HE MEHEe

n(n—1)(n — 2)

O3 — k(n —2) = : Chn—2) = (n—2) (" =Y

6

—k

IIpumep. HomycTum, 9TO KayKJIbIil apoMaT, UMEMOIINCSd B CIIHNCKE Tap HECOBMECTH-
MBIX, BCTPEYaeTcs TOJBKO B OJHOW Takoil mape (Tak Kak k < n/2, TO Takas CHUTyaIus
Bo3MOxkHa). Pacemorpum Beprimbbl A u B rpada, cooTBETCTBYIOIIHE HECOBMECTUMBIM
apomataM. Bepruna A coeiuaena co BceMu BepIimHaMu, Kpome B, a Beprinna B coeju-
HeHa co Bcemm BeprmumHamu, kKpome A. Torma ynanenne pebpa AB mpuBoauT K 3ampery
POBHO N — 2 BHUJIOB JIyXOB. 3HAYUT, ITOCJIEI0OBATEIBLHO yiajsdsd u3 mnojaHoro rpada pebpa,
COOTBETCTBYIOIIIE HECOBMECTUMBIM apOMATAM, MbI 3aIIPETUM POBHO k(1 —2) BUIOB JIyXOB,

a BO3MOKHBIX JIyXOB OyzeT poBHO (n — 2) (% - k)

[Torpemuocts 0.
Bapuarnmmut
n=16,17,...,30; k=4,5,...,8.

ome: (12 (40 ).



NHkeHepHbIil Ty

3adaua I1.3.1. Odun u3 wux (100 basros)

Nmsa Bxomgaoro paiisia: craH[apTHHI BBOJI.
Nmsa BeixoaHoro daiijia: craH apTHBIA BBHIBO/I.
OrpaHnydeHue Mo BpeMeHU BBIIIOJHEHUS MporpamMMsbl: 1 c.

Orpannyenue o nmamsaTu: 256 Moaiir.

Yenosue

Astekcanap paboraer Ha TaMOXKHe B Kocmoropre. OIHaXK bl TYIa IPUOBLI KOCMUIYe-
cKkuii KopabJb mocye sKcrneauiun Ha Mapce. Ckadep B opTy 3abuI TPEBOr'Yy, Ha KopadJie
HaXOAUTCA POBHO OJUMH MapCHaHNH, KOTOprIU/I 3aMaCKHPOBaJICA IIO YJIEHa IKUIIazKa. K
COYKAJIEHUIO CKaHep He CIIOCOOEH MOKa3aTh, KTO KOHKPETHO SIBJITETCST MapCHAHIHOM.

Torya Aytlekcasp permi 3apoCUTh TPOTOKOJI OOIEHNsT BCEX UJIEHOB dKuazxKa. V3-
BECTHO, UTO B SI3BIKE PEAJIHLHBIX YJIEHOB SKHUIIAYKa BEPOSTTHOCTD HMOABICHUAS KaXKJI0M0 CUM-
BOJI& 3aBUCHUT OT Tpe b ayinero. O HaKo, MapCUaHWH 3TOTO HE 3HAJ U MBITAJICS TapO/IU-
pPOBATh SA3bIK PEAJIbHBIX WJICHOB SKUITaXKa, BIONpasg OYKBbI HE3ABUCUMO OT HPEJIbLITY X,

[Tomorure Astekcanpy Ompee/InTh, KTO U3 UIEHOB IKUIIAYKa Ha, CAMOM JIeJIe SIBJISTeTCS
MapcuanuHoM. [apanTupyercsd, 9TO ¢ MUMEIONUMCS MTPOTOKOJIOM OOIINEHUS 3TO PEeaTbHO
clesaTh.

Popmam 8rodHBIT JAHHBLT

[lepsas crpoka cogepxkur HarypasabHoe uncio N (3 < N < 10) — uwucsio ieHoB
sKHUINazKa Ha Kopabiie (BK/IIOYas 3aMaCKUPOBAHHOTO MAPCUAHWHA).

Caenytorme N CTPOK cOfepzKaT TEKCT BHICKA3BIBAHISA COOTBETCTBYIOIINX 1JIEHOB K-
rnazka.

Kaxkast crpoka cocTOUT TOJIBKO U3 MAJIEHBKUX JATHHCKUX OyKB 1 mpobdesioB. Cymma
JUINH BCeX CTPOK He TpesbimaeT 104

Dopmam 8blLOOHBLL OAGHHBLE

BriBeuTe 0/1HO HaTypaJIbHOE YUCIO — HOMED CTPOKU, KOTOPasi COOTBETCTBYET TEKCTY
BBICKA3bIBAHUA 3aMaCKUPOBAHHOI'O MapCUAHWHA.
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IIpumepwvt

IIpumep Nel

CraHapTHBIN BBO/I
3

aba caba

aba daba

baa cdaa

CraHgapTHBII BBIBOJI
3

Pewenue

[TocTpouM MaTpuily p BEPOSTHOCTH BCTPEYH CHMBOJIA Yy Iocje cuMmpbosia x. Crepsa
9Ta MaTpHUIla OyJIeT COCTOATh W3 HyJel. 3areMm mepebepeM TEeKCThI BBICKA3bIBAHUN BCEX
YJIEHOB SKUIIAXKa U JIJIs KayKJIOI'0 TeKCTa repedepeM Bee Mapbl COCETHUX CUMBOJIOB B HEM.
Jlns Kazk10it apbl 106aBUM B COOTBETCTBYIONLYIO sTUEHKY MaTPHIILI €IMHUILY, ACJICHHYIO
Ha JIJIMHY COOTBETCTBYIOIIETO TeKcTa. /e nTh Ha JTMHY HEOOXOIMMO, YTOOBI BCE TEKCThI
BHOCHJIN OJIMHAKOBBIN BKJIa 1. Ha1e 3aMacKUpOBAHHOTO MapCHaHUHA HEJb3s1 OBLIO ObI 00-
HAPYKUTHh B CIydasix, KOT/Ia JJIMHA €TI0 BBICKA3BIBAHWS MTPEBBINIAET CYMMY JIJINH BBICKa-
3bIBAHUI OCTAJILHBIX YJICHOB dKHuITaxka. HakoHerr, 3/1eMeHTbI HTOTOBON MATPHUITHI JTOJIZKHbBI
OBITH HOPMUPOBAHBI, YTOOBI OHA COJIepKajIa KOPPEKTHBIE PACIIpeie/IeHIsT BEPOATHOCTEI].

[Tocste mocTpoeHnsT MATPUITHL p. 3aHOBO IepebepeM Bce TEKCTHI 1 ST KazKI0I0 TEKCTa,
BBIYHC/IUM BEPOSITHOCTb €0 BOBHUKHOBEeHHS. I 9TOro BBIYMUCIMM CyMMY JiorapudmMoB
BEPOSTHOCTEN /I KasKJI0i 1mapbl cUMBOJIOB B TekcTe. CymMma jiorapudMoB Hy:KHa, UTO-
Obl He BBIYUC/IATH IPOU3BEICHUsT OOJIBIIOrO YHC/Ia MAJbIX BEJIHYUH. 3aTEM 3TY CYMMY
JiorapudMOB HY2KHO IIOJIeJINTh Ha JIJINHY TekcTa. Havue 3aMacKUpOBAHHOIO MapCHUaHU-
Ha, HeJIb3sl ObLIO Obl OOHAPYKHUTh B CJIydasx, KOIJa JIJINHA €r0 BbICKA3bIBAHUSI CUJIHLHO
MEHbBIIE BbICKA3bIBAHUI OCTAJIbHBIX YJIEHOB IKUIIAKA.

OtBerom OyjieT SBJISATHCS HOMED BBICKA3bIBAHUSI, KOTOPOE IOJIYYUIO HAMMEHBIIYIO
BEPOATHOCTD.

IIpumep npozpammuvi-peuserus

Hwxke nipejicrasiieno perenune Ha g3bike Python 3.

-

import math

k = 128
n = int(input())
texts = []

for i in range(n):
texts.append(list(map(ord, input())))

© 0 N O Uk W N

=
o

p = [[0.0] * k for _ in range(k)]

= e
N =

for i in range(n):
text = texts[i]

-
w
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

m = len(text)

for j in range(l, m):
pltext[j - 111[text[j1] += 1.0 / (m - 1)

for x in range(k):

r = plx]

s = le-12 + sum(r)

for y in range(k):
rlyl /=s

log_prob = [0.0] * n

for i in range(n):
text = texts[i]
m = len(text)

for j in range(1l, m):
log_prob[i] += math.log(pltext[j - 11][text[jl1]) / (m - 1)

ans = 0

for i in range(1l, n):
if log_prob[i] < log_probl[ans]:

ans =

print(ans + 1)

i



Pabora nacraBuuka HTO na BTopom
OTOOPOYHOM 3TAalle

Ha Bropom oTOGopodHOM 3Talle ydacTHHKAM HIPEIaraloTcsl WHIUBUIYAJIbHbIE U KO-
MaH/JIHbIE 33/Ia9U B PaMKaxX BBIODAHHBIX 1poduseit. /g mojJroroBku K HeMy HaCTaBHUK
MOXKET HCIIOJIL30BATD CJIEYIONINE PEKOMEHIyeMble (hOPMATHI U MEPOIPUATHUS:

e [loaroroeka 1mo obpazoarenbHbIM Hporpammam HTO 1o psiy TexHOIOTHMIecKuX
HalpaBJICHUAN.

e Pasbop 3agau Broporo orbopounoro srama HTO mponuibix jer.

o [IpoxoxkaeHue oHafiH-KypcoB 1o pasdopy 3agad HTO mponuibix Jjer.

e [IpoxoxkaeHue oHIafiH-KypPCOB, PEKOMEHIOBAHHBIX Pa3spabOTINKaMu IIPOpUIIeii.

e Paszbop marepuaJioB i MOJATOTOBKH K ITPOMUIISIM.

o [IpakTukym™mbl. /[y1g oprannsanuu TpakKTUKYMOB BO3MOYKHO HCIIOJIL30BATh pas3Hble
ITOJXO/IbI MJIM UX KOMOMHAIIIN:

— IIpoBejsienne NMpakTUKyMOB 10 OIUCAHUAM Ha CTpaHUIax mpoduieir u Mmare-
PHUAJIOB JIJIsI TIOJITOTOBKM.

- ,ZLGKOMHOSI/IL[I/IH 3a/a4 3aKJ/JIIOYUTEJIbHBIX 3TallOB IIPOIIJILIX JIeT JJid BbIJIEJIe-
Hus HauboJree AKTYaJIbHBIX 9JIEMEHTOB U UX U3YyYE€HUI.

— Awnanus rexunveckux 3uanuii u HasbikoB (hard skills), TpeGyembix st KOH-
KPETHOr0 poduIIsd, U CaMOCTOATE/IbHAS pa3pabOTKa MJIN TOUCK 3aHATUS JIJIs
pa3BuTHUs HanboJjiee aKTyaJIbHBIX U3 HEX.

— Ilocemenne TpaKTHKYMOB Ha ILJIOIIAIKAX IOATOTOBKY U OHJIAH-MEPOIPUATHIT
oT pazpaboTunkoB mpoduiieit. OObSIBIEHNS O TAKHX MEPOIPUATUSIX IIyOJIH-
kytorcd B rpyniax HTO B VK u B testerpam-kanase gy vactapaunkos HTO
(https ://t .me/kruzhok_association).
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BTopoii orbopodHblii 3Tal

3Bajian BTOPOTO dTalla HAIPaBJIEHBl HA TECTUPOBAHWE 3HAHUS aJTOPUTMOB U 33789
MaruHHoro oOyuenus. st paboTbl ¢ O0IbIIMU 0ObeMaMU JIAHHBIX TPeOyeTcs yMeTb
peasin30BbIBATh 3(DMEKTUBHBIE aJTOPUTMbBI, & YMEHHe pellaTh HeCTAaH/IapTHHIE 3aJa4u
[IOJIE3HO JIJIs YJIYUIEeHUsT METPUK MaIIMHHOrO oOydenus. B dunaabHOil 3ajatue ydact-
HUKH Pa0OTAIOT ¢ OOJILITMM HaDOPOM JIAHHBIX, & TAKKe PeIraioT 3a/ady, PEKOMEH AT
K KOTOPOIl MOYKHO CBECTH K CTaHJIAPTHON 3a/iade KJIacCU(PUKAINA NN PErpecCuu.

YV4acTHUKN KOMaH/IbI PEMIAIOT 3a/1a91 110 OT/IEJILHOCTH, JITOO 00bEeIMHAIOTCS, PACIIPe-
JIeJIUB POJIN aHAJIMTHUKA, TeHepaTopa nJieil 1 TporpaMMUCTa.

AJropurMumdeckmne 3aJiaun

3adava 1V.1.1. k-baustcatiwur penmuaudi (100 6anros)

Temwt: YMEHUE PEANU306DL6ATND AAOPUTIMDL MAWUHHO2O0 06y’1t€HUﬂ.

Nmsa BxoaHoro daiijia: cran apTHBI BBOJI.
Nwmsa BbixogHoro daiijia: cTaH apTHBIN BBIBO/IL.
OrpanundeHue 10 BpeMeHU BBIITOJIHEHUS MPOrpaMMbI: 2 C.

OrpanndeHue mo nmamaru: 256 Moaiir.

Yeaosue

PenTuiivu permuin npeanpuHATL OYepeIHYIO TOINBITKY aTakoBaTh Oorarbipeit. s
9TOrO0 OHU BBICTPOWIUCH B OJHY JJIMHHYIO NMPIMYIO TIEPEHTy. ¥ KaKJIOf pernTuind eCTb
XapaKTePUCTUKA — YKUBYUIECTb.

Borareipu pemnmin cryiannpoBaTh 0OOPOHY U OIEHUTH pa3/IndHble paccTaHoBKU. JLis
9TOTO UM HEOOXOIMMO 3HATH 3HAUYEHUE CyMMAPHOMN KUBYUIECTU y k-OJIMKARIIIX PENTUIUI
K HEKOTOpOIl Touke. Bce 3anmpochkl He3aBUCUMBI.

K coxasiernio, 6oraTbip UCIOIB3YIOT CUET JPEBHUX PYCOB U UM HE IIPOCTO IIPOU3BE-
cTH HeOOXOAuMBbIe BbIUHc/IeHus. [loMmoruTe UM peruTh 3a1a9y.

dDopmam 8xrodHBLT dAHHBLL

[lepBast CTpOKa COJEPKHUT OJHO TieJioe TojioxkuTebHoe uucao N (1 < N < 10%) —
YUCI0 PENTUINN B IIIEPEHTe.

Crenyromue N cTpok cojepzkar onmcanue pernruinii. Kaxias u3 srux ¢Tpok cojep-
JKUT JIBa pasJie/eHHbIx mpobesioM nenbix yncita: X; (| X < 10%) u P, (1 < P, < 10%) —
HOJIOKEHUE B IIEPEHTe U KUBYUYECTh COOTBETCTBYIOMmIEll pentminu. ['apantupyercs, 4ro
BCce X; pa3IMIHBIL.

Hamee ciemyer cTpoKa € OJHUM IeJBIM HOJIOKHUTeNbHBIM ducioM M (1 < M <
<2 104) — YHCJIO 3aIlIPOCOB OIIEHOK PAaCCTaHOBOK.

89



90

Cuterytomue M cTpPOK cojiepKaT olmcanue 3ampocoB. Kazx/ias u3 3TuX CTPOK COJIEP-
JKUT JIBa pasJeleHHbIx mpobestom nebix aucaa: X, (| X, <10°) u K, (1 < K, < N) —
MIOJIOZKEHNE B IIEPEHTe U YUCJIO0 OJMKAWIINX PENTHINI K HEMY.

Dopmam 8blxOOHBLT OGHHBLE
Jlst KarK0ro 3ampoca BBIBEIUTE OJIHO IIeJI0e YUCI0 — CYMMApHYIO YKHUBYYIeCTb k-

onmKaiimux pentuanii. Eciim Heb3s 0JIHO3HAYHO BhIOpATh k-OJMKaWImX PernTuini, To
BeiBeguTE (.

IIpumepwvt

IIpumep Nel

CraHaapTHBIN BBO/I

O N P> = 00

1
2
3

O 01 ONP O NWO ~ O

4

CraHapTHBIN BBIBOJ
0

3

7

15

Pewenue

st Havasia orcoprupyeM pentusnii (x;, y;) 10 BO3PACTAHUIO TIOJIOKEHUS T'; U BHIUUC-
M ipepUKCHBIE CYMMBI JKHBYICCTH 8; = D .1 Yj = Si—1 + U;.

Teneps it Kaxka0ro 3ampoca (4, k,) OyIeM ABOUYHBIM IIONCKOM HCKATh HAHOO/Ib-
IIyIO JUIMHY OTPEe3Ka € HEeHTPOM B T4, Ha KOTOPOM HaxondaTcd e bosee k, pentummii. Jlia
9TOTO 3aIlyCTHM €Ille JIBa JBOMYHBIX moucKa. OHu Oyaer mckaTh HaUMEHbINNN | 1 Hau-
OOJIBIIHI 1 UHJIEKC PENTU/INi, KOTOPhIE BCE €Ie PACIIOIOKEHbI Ha ITPOBEPIEMOM OTPE3KE.

Kak TosbkKO MCKOMBIIT OTpe30K Oy/aeT HaiijleH HeoOXOIUMO IIPOBEPUTH, UTO Ha HEM
pacIoyIozkensl poBHO k, pernrtuinii. I71a 9T70ro He0OXOINMO BBIMUCINTD PA3HUILY MEXKILY T
u | —1. Ecm sta pasnura pasHa kg, TO HE0OXOINMO BBIBECTH PA3HHUILy COOTBETCTBYIONIIX
1peUKCHBIX CYMM S, U S;_1, & HHAYE BBIBECTH HOJIb.

[Tonmyuennoe perrenue OyaeT paboTaTh 3a

O(N log(N) + M log(max(z;) — min(z;)) log(NV)).
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IIpumep npoepammuoi-pewerHus

© N O s W N

T R e T e
S © ® N O U oA W N = O

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Hwxke nipesicraBieno perenune Ha s3bike Python 3.

def

def

def

def

def

findL(n, x, ql):

1, r=0,n -1

if ql <= x[1]:
return 1

while r - 1 > 1:
m= (r+1) // 2

if x[m] < ql:
l=m
else:
r=nm
return r

findR(n, x, qr):
1, r=0,n -1
if x[r] <= qr:
return n
while r - 1 > 1:
m= (r+1) // 2
if x[m] <= qr:
l=m
else:
r=m
return r

solve(n, x, s, k, q):
if q <= x[0]:
return s[k]
if q >= x[n - 1]:
return s[n] - s[n - k]
if n ==
return s[n]
1, r = 0, 2_000_000_000
while r - 1 > 1:
m=(Q+71) // 2
f = findL(n, x, q - m)

t = findR(n, x, q + m)
if t - £ <= k:
l=m
else:
r=m
f = findL(n, x, q - 1)
t = findR(n, x, q + 1)
if t - £ ==
return s[t] - s[f]
else:
return O

prefSum(n, y):
s =[0] *x (m + 1)
for i in range(n):
sli + 11 = s[i] + yl[i]
return s

sort(n, x, y):
order = [i for i in range(n)]
cx, cy = x[:1, y[:]
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57 order.sort(key=lambda i: cx[i])

58 for i in range(n):

59 x[1] = cxlorder[il]

60 y[i] = cylorder[il]

61

62 def main():

63 n = int(input())

64 x, y=0, 0

65 for _ in range(n):

66 xi, yi = map(int, input().split())
67 x.append(xi)

68 y.append(yi)

69 sort(n, x, y)

70 s = prefSum(n, y)

71 m = int(input())

72 for _ in range(m):

73 q, k = map(int, input().split())
74 print(solve(n, x, s, k, q))

76 if __name__ == "__main__":

77 main()

3adava IV.1.2. Keadpam wepes xeadpam (100 6a.1.108)

Temwi: YMEHUE PEAAU30BBLEATINL AAL0PUTNMDBL MAUUHHOZ0 063/"%67-[,%&.

Nmsa BxogHoro daiisia: crangapTHbI BBOJI.
Nmsa BeixoaHoro daiijia: craH apTHBIN BBIBO/I.
OrpaHnyeHue 1Mo BPEMEHU BBITIOJHEHUS MpPOorpaMMbl: 1 c.

Orpanndenue no mamMatu: 256 Moaiit.

Yeaosue

Oaazk el MakcuMm penm 3aHATbCA cylpeMaTudeckuM TBopuecTBoM. OH 3axore
pucoBaTh KapTUHBI HAa YpoBHe MaJsieBnmua, a MOxKeT jiazke Boiite. [Toaromy Makcnm perrmmn
3aKpallluBaTh KapPTUHY HE OJHUM IIBETOM, & OPUEHTUPOBATHCS Ha 3AIIOJIHEHHYIO YUCIaMU
OIIOPHYIO KBaJPATHYIO MaTPHUILY.

Y100bI KAPTUHBI HE KA3aJIUCh CIydailHO okparreHnHbiMu, MakcuMm mpuaymast XuTpblit
crioco0 reneparyy onopHoit marpuiibl. OH OpaJi JIBe 3al0THEHHbIC YUCIAME KBaJIPATHLIC
MaTPUIIBI Pa3HBIX PA3MEPOB: IepBasi MaTpuIila Beerya Oblia 0oJibiie BTopoil. 3arem Maxk-
cuM OpaJji BTOPYIO MATPUILy U HAKJIAJILIBAJI €€ Ha MePBYIO BCEMU BO3ZMOXKHBIMU CITOCOOAME
TaK, 9YTOOBI BTOpas MaTpHIa BCerJa ocTaBajach BHyTpu IepBoil. Karkiwrili pas, korma
AYelKN MaTPHI] COMOCTABIAINCH, MaKciM BBIUCHIBAJI CyMMY ITPOM3BEIEHNN COIIOCTaB-
JIEHHBIX SI9€eK B COOTBETCTBYIOILYIO CABUTY SUEHKY TpeTheil MaTpUIlbl. ITY TPETHIO MAT-
PUILy OH M UCIOJIL30BAJ Kak ornopuyio. [Ipumep nmocrpoenns Takoit MaTpuIlbl peicTaBIeH
Ha PUCYHKE HUZKeE.
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1 2 3
4 5 6 4 3 23 33
7 8 9 2 1 53 63
MepBas maTpuua Btopas matpuua TpeTbsa maTpuua
1 2 3 1 2 3
4 3 4 3
4 5 6 4 5 6
2 1 2 1
7 8 9 7 8 9
1-442-3+4-245-1 = 23 2:4+3-3+5-246-1 = 33
1 2 3 1 2 3
4 5 6 4 5 6
4 3 4 3
7 8 9 7 8 9
2 1 2 1
4-4+45-3+7-2+8+1 = 53 5-4+6-348-2+9-1 = 63

HapucoBaB HeckoJIbKO KapTUH TaKUM criocobom, Makcum 1mokasas ux CBOeMy JIPYTy,
HO TOT YCOMHMJICsI, UTO IIBETa Ha KApTUHE PACIIOJIOXKEHBI He cjiydaitHo. YTobOb! jI0Ka3aTh
obpatHoe, MakcuMm JIO/IZKEH MPeIbIBUTH IEPBYIO U BTOPYIO MATPHUILY JJIs KaxKI0i Kap-
TuHbl. OJIHAKO, OH CMOT HAHTH TOJIBKO IIEPBYIO0 MATPHUILY JJIsI KarKI0i KapTUHBI 1 BOCCTAa-
HOBUTH TpeThIO 110 camoii Kapture. [lomornte Makcumy 110 1mepBoit u TpeTbeil MaTpHUIlaM
HalTU BTOPYIO.

Popmam 8xo0HBLL OAHHBLL

[IepBas cTpoKa COJEPKUT pazje/eHHbIX ITPobe/ oM JiBa HATypaabHbIX uncia N u M
(1 < M < N < 10) — pa3mepsl 1I€pBOii U TPETheil MaTPUI] COOTBETCTBEHHO.

Hagee cinepyer N ctpok ¢ N pasjieIeHHBIMUI IIPOOEIOM IEJIBIMIA IUCJIaAMU B KaXK 101 —
3HAYeHUsl si9eeK nepBoil MaTpurpl. Bee gncia Haxopstes B quanasone [0; 10].

Barem cieayer M cTpok ¢ M pasieseHHbIME ITPOOEIOM HEeJIBIMU YUCIAMU B KazK 10 —
3HAYEHUs sT9eeK TpeTbeil MaTpuibl. Bee wancria Haxomaresa B auanasone [0; 255].

Dopmam 8blLOOHBLL OAGHHBLE

BriBeure 3HaveHUs sideeK BTOPOI MaTPUIbl. duciia He 00g3aTeIbHO JOJI2KHBI ObITH
neJibiMu. Ecin perrenuii HeCKOJIbKO, pa3peniaeTcs BhIBECTH JIFOOOoe.
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OTBeT 3aCYUTHIBACTCS, €C/IM A0COJIOTHAS IIOIPEIHOCTh IOJIYUE€HHOH B Pe3ysbTare
TpeTheit MaTpuilbl He npesbimaet 1076,

IIpumepwvt

IIpumep Nl

CraHgapTHBIA BBO/,
32

123

456

789

23 33

53 63

CraHapTHBIN BBIBOJ,

4.0 3.0
2.01.0

Pewernue

SamMeTuM, YTO MOJIyYeHWE 3HAYCHHUS B KaXKJOW M3 A9€eK TPETbell MaTPUIlbl MOXK-
HO IIPEJICTABUTH KAaK CKAJIAPHOE ITPOU3BEJIeHNe 3HAYEHUN U3 MEePBOil MaTpPUIbLI HAa HAOOD
HeU3BeCTHLIX KO3 duininenToB u3 Bropoii. [losTomy 3a/ady MOXKHO CBECTH K PEIICHUIO
CUCTEMbI JIMHEWHBbIX ypaBHeHuii. Hanpumep, jijig mepBoro tecta MOJYUUTCH CJIELYIONIAd

CucCTeMa.
'13171+2'I172+4'$2,1+5'l’272 =23

X1+ 3 T2+ 90 Ta1 + 6100 =33
'1‘171+5'$172+7'[L'2,1+8'ZL‘272:53
-xm+6-x172+8-x2,1+9-x2,2:63

U = DN

B obmiem cirydae 4ymciio ypaBHEHMIT B CUCTeMe He 00g3aTeIbHO Oy/IeT PABHO HUHUCITY
HEU3BECTHBIX KOS(beI/H_H/IeHTOB, IIO3TOMY JIJIsI pEHICHUA HeO6XO,Z[‘I/H\IO HCIIOJIB30BaTh IICEB-
JI00OPATHYIO MATPHILY, KaK 9TO JeJlaeTcs B 3a/ade JnHeitHoit perpeccun. Takake Henspect-
Hble KO3 MUIMEHThI MOYKHO HANTH IIPU TIOMOIIU I'PAJIMEHTHOTO CITYCKA.

ITpumep npoepammuoi-pewerus

IIpumep Nl

Hwxke nipesicrasiieno perenne Ha s3bike Python 3.

1 n, m = map(int, input().split())

2 a=1[]

3 b=1]

4 for i in range(m):

5 a.append(list(map(int, input().split())))
6 for i in range(m):

7 b.extend(list (map(int, input().split())))
8

9 k= n-m+1

b=20

=
(=]
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

coef
for

impo

coef
b:

=0
i in range(k-1, n):
for j in range(k-1, n):
coef .append ([])
for u in range(k-1,-1,-1):
for w in range(k-1,-1,-1):
coef [-1] .append(ali-u] [j-w])

rt numpy as np

= np.array (coef)
np.array (b)

result = np.linalg.pinv(coef.astype(float)) @ b

for

i in range(k,len(result)+1l, k):
print (xresult[i-k:i])

Hpumep N2

Hwxke nipesicraBieno perenne Ha si3bike Python 3.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

def

o B B
I

for

solve(n, m, k, a, b, 1r=0.005):
lr /= (n * m)

c = [[0.0 for

tau = le-9

dc = [[0.0 for

in range(k)] for _ in range(k)]

in range(k)] for _ in range(k)]

for _ in range(10000):
for x in range(k):
for y in range(k):
delx] [yl = tau * c[x]ly]

for i in range(m):
for j in range(m):
res = 0
for x in range(k):
for y in range(k):
res += ali + x]1[j + yl * clx]ly]
diff = res - b[i][j]
for x in range(k):
for y in range(k):
dc[x] [yl += diff * ali + x]1[j + y]

for i in range(k):
for j in range(k):

cl[il[j] -= (Ir * dc[il[3D)
return c

int (input ())
int (input ())
(]
(]

i in range(n):
a.append(list (map(float, input().split())))

i in range(m):
b.append(list (map(float, input().split())))



40 ¢ = solve(n, m, n - m + 1, a, b)
41
42 for row in c:

43 for val in row:
44 print(val, end=' ')
45 print ()

3aaa4n 110 MaIIMHHOMY OOydYeHUIO

3adaua IV.2.1. Cmac eviuucasem uenwst (100 6a.rm08)

Temui: ymerue pewams 3a004U MAUUHHO20 00YUEHUA.

Yenosue

Opnazxkapr Cracy Ha CKJIaJ MaraswHa IOCTYIIIA ITapTHS TOBAapoB. A BMmecTe ¢ Heit
nHpOpMaIya 0 XapakTepucTukax n renax. Cracy mopy4man BHecTH ee B 6a3y. UTo-TO
IOIIJIO He TaK W JacTh wHMopMaluu norepsiach. OH MPUIIe]T B HEJOyMEHUE OT ITOro,
HO PeI BOCCTAHOBUTDH MOTePAHHYIO mHpopMalnio. OH CMOI' BOCCTAHOBUTH CBEJIEHUS O
XapaKTepUCTUKaX, TaK KaK COOTBETCTBYIOIINE TOBAaPhI ObLIN Ha cKjiajie. [lomorure Terepnb
Cracy BOCCTAHOBHUTH IEHBI XOTS OBl Y JaCTH TOBapOB.

Qaitn train. csv co/lepKUT ONKUCAHUE TOBAPOB C U3BECTHLIMU IEHAMMU:
e id — aprukys (uaeHTH(hUKATOD) TOBAPA,
e f1 ... f40 — 4ucJOBBIE XapaKTEPUCTUKHU TOBAPA,

e target — IeHa TOBapa.

Daiir test . csV COAEPKUT OIUCAHUE TOBAPOB B TOM Ke (popMarTe, HO ¢ HEU3BECTHBIMU
IIeHAMMU.

Bor jgo/KHBI 3arpy3uTh B TECTUPYIONLYIO cHUCTeMy csv-daitn co crosonamu id u
target, B KOTOpOM Oy/yT TpeJCKa3aHus IeH JJIsd IOJAMHOYXKEeCTBa TOBapoB 3 daiiia
test.csv, gomnyckaercsa or 30000 mo 50000 obbekToB. Bee 1eHBI 10KHBI OBITH HEOT-
pHUIIATE/IbHBI.

[Tomumo aitna ¢ npegckazanreM BbI JOJKHBI 3aIPY3UTh apXUB ¢ KOJOM IIPOTPaM-
MBI, KOTOpasl 9TO IpeJICKa3aHnue IMOCTPOMJIO, & TaKxKe HeOOXOAUMBIMU MHCTPYKIIMAMUI 110
3aIyCKYy.

Kpumepuu ouenusarus

Pemenne Gyer onennBaThbes GpyHKINEH KadecTBa:
(1-SMAPE) - 100,

rie SMAPE — 510 cpennsist Besmauna abs(y true —y pred)/(y _true +y_pred), BbI-
YuCJI€eHHasd Ha IIPUCJIaHHOM IIOMHOXKECTBE O6'beKTOB.

ObparuTe BHUMAaHUE, 9TO B XOJIe COPEBHOBAHUS Bbl Oy/leTe BUJIETH OIEHKY TOJIHLKO Ha
20% obbekTax, a nocse Ha ocrasiuxcst 80%, 4ro u OyeT pUHAIBHON OIEHKOi PeleHusl.
Tak>ke yunTbhIBaTHCA OYJIET TOJBHKO OIEHKA BHIOPAHHOI'O PEIEHUS.

96
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BaJuibl, koTopbie BbI HOJIyduTe B Pe3yJbTare, OYyIyT BLIYUCICHDBI 10 (hopMmyJie:

S—B
max | 0; OOM—B ,

rie S — KadecTBO pPeNIeHns 3a/1a9i KOMaH IO,

B — xauecTBO 6a30BOI0 peIIeHUs,

M — KadecTBO HAMIYHIIEr0 CPeIn BCeX KOMaH/I PElTeHus.

Pewernue

Tounoro pemnierns y 3aja4qu HeT. [loMrmo cTanapTHOrO MOAX01a K paboTe ¢ JaHHBIME
U PEIIeHus 3a/Ia0 PEIPECCUH TPEJIOIarajgoch, 9T0 yIACTHUKH BOCIIOIL3YIOTCS TEM, ITO
IpeJIcCKa3aHne MOXKHO CTPOUTD He JIJIs BCeX 0ObEKTOB U3 TeCTOBOTO MHOXKecTBa. [ljist aToro
TpedyeTrcs JIOMOJIHUTEILHO PEIIaTh 3a/ady [0 OIEHKH YBEPEHHOCTU WM MPABUILHOCTU
oTBeTa OOy4YeHHON Mojen. Takyio OIeHKY MOXKHO IMOJIyYUTh, €CJU I ITPEeICKa3aHud
00yunTh ancamMOJIb U3 HECKOJIbKUX MOJIEISIX U U3MEpPATb, HACKOJbKO UX IMPEJICKA3AHNS
OTJINYIAIOTCS MEXKLY CODOIA.

Basosoe pewernue

Hwxke nipejsicraBiieno perenue Ha s3bike Python 3.

=

import numpy as np
import pandas as pd
from sklearn import tree

train = pd.read_csv("train.csv")

test = pd.read_csv("test.csv")

© 0w N O s W N

X_train = train.drop(columns=['target', 'id'], axis=1).to_numpy()
y_train = train['target']

11 X_test = test.drop(columns=['id'], axis=1).to_numpy()
12

13 dt = tree.DecisionTreeRegressor (max_depth=12)

14 dt.fit(X_train, y_train)

15

16 submission = pd.DataFrame(test['id'], columns=["id"])
17 submission['target'] = dt.predict(X_test)

18 submission = submission.sample(30000)

19

20 submission.to_csv("submission.csv'", index=False)

=
o

3adava IV.2.2. JTudatnepcras packpacka (100 6annos)

Temwi: YMEHUE PEWATND 3a0a4U MAUWUHH020 O6y%€HUﬂ.

Yenosue

Hen Mopo3s pemmt ciesraTh 3aKa3 Ha W3rOTOBJIeHHMe UTpyniek K Hosomy romy. s
9TOr0 eMy HeOOXO/[IIMO BBIOPATh IBeT Kayk10il urpyniku. OH IIOIPOCUI CBOETr0 3HAKOMOI'O
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nu3aiinepa Aprema caesiaTh 3T0. ApTeM COrIacucd IOMOYb U IIPUCTYIIAI K TOA00PY IIBe-
TOB JIJIsI KazK 101l urpytiku. [lepebpas coTHIO-IPYTYIO UTPYIIEK, ApTeM ycTaa i OTKA3aJICs
OT TOU 3aTeNn.

Hen Mopos pemut pazoOpaTbes, M0 KaKOMY IPUHITUITY ObLIA BBIOPAHDLI I[BETA JIJIsi
urpyiiek, Ho Aprem He cMor chopMyIUPOBaTh CBOE Ju3aiinepckoe aythe. [lomorure ey
Mopo3y 3aBepIinTh CIUCOK IIBETOB UTPYIIEK.

Qaitr data.csv COIEPKUT ONUCAHNE UTPYIIEK:
e id — aprTukys (MHJIEKC) UTPYIIKH,
e f1 ... f45 — 4mcnOBBIE XaPAKTEPUCTUKN UTPYIIKH,

e target — mBer UrpyImKyu (CHMBOJ «?7» KOJUPYET TPOILYCK ).

K coxastenuio, [leix Mopos Toxke ynapuscs B aOCTpaKIUIO, IOITOMY UHPOPMAIUHA O
TOM, YTO UMEHHO U3MEPHAIOT YUCJIOBbIE XapaKTEPUCTUKHU, HET.

Bol jo/KHBI 3arpy3uTh B TECTUPYIONLYIO cucTeMy csv-daitn co croyidnamu id u
target, B KOTOpOM OyayT mnpejickasanus 1BeToB st Becex 150000 urpytrek uz daiina
data.csv.

[Tomumo aitna ¢ npejcKkazanreM BbI JOJKHBI 3aIPY3UTh apXUB ¢ KOJOM IIPOTPaM-
MBI, KOTOpasl 9TO IpeJICKa3aHne MOCTPOUJIO, & TaKyKe HEOOXOJAUMBIMUA WHCTPYKIIMAMU 110
3aITyCKY.

Kpumepuu ouenusarus

Perrenne 6y,ZL€T OLCHNBaATHCA (bYHKH,I/IGI;'I Ka4decCcTBa: TOYHOCTD.

ObparuTe BHUMaHNE, 9TO B XOJle COPEBHOBAHUS BbI Oy/1€Te BUJIETH OIEHKY TOJIBKO Ha
20% obbexrax, a mocie Ha ocrapmmxes 80%, 4ro u Gyaer puHAILHOI OLNEHKOH perenus.
Taxke yuIuThIBaTHCA OYIET TOJBKO OIEHKA BHIOPAHHOI'O PEIEHUS.

BaJuibr, KoTOpbie BB MOJIyYUTE B Pe3yJIbTrare, OYIyT BBIYUCIEHBI 10 (pOpMY.Ie:

S—B
0; 100 ——=
max | 0; N _B)

rje S — Ka4decTBO pelleHns 3a/a9u KOMaH/ 10,
B — kauecTBO 6a30BOI0 peIeHus,

M — xadecTBO HanJIy4dIIero cpeainu BCexX KOMaH/ PEIICHUA.

Pewenue

Tounoro pemenug y 3ajaqn net. [loMmumo cramgapTHOro mojaxona K pabore ¢ JaHHbI-
MU U PENIeHnsd 33/Ia9 KJIACCU(PUKAIIUN TTPEJITOIATAI0CH, YTO YIACTHUKU BOCIIOJIb3YIOTCI
TeM, UTO TECTOBbIE OOBEKTHI IIEPEMEITIAHBI ¢ TPEHUPOBOUHBIMUA. DTU OOBEKTHI MOXKHO ObI-
JIO WCIIOJIb30BATh Il OOyYeHWs MOJIeTN M3BJEUeHNs MPU3HAKOB, a 3aTeM IOJIydeHHOe
MHOKECTBO IIPU3HAKOB MCIOJIB30BAIOCH ObI /7S IIOCTPOEHUS MOJIEN KJIACCUPUKATIN.

Basosoe pewernue

Hwxke nipesicraBiieno perenune Ha s3bike Python 3.
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=
(=]

11
12
13
14
15
16
17
18
19
20
21

import numpy as np
import pandas as pd
from sklearn import tree

df = pd.read_csv("data.csv")
df .fillna(0, inplace=True)

train = df [df['target'] != '7']
trainX = train.drop(['id', 'target'], axis=1).to_numpy()
trainY = train['target']

dt = tree.DecisionTreeClassifier()
dt.fit(trainX, trainY)

testX = df .drop(['id', 'target'], axis=1).to_numpy()
pred = dt.predict(testX)

sdf = df[['id', 'target']]
sdf .loc['target'] = pred

sdf .to_csv("submission.csv", index=False)



Pabora nacraBauka HTO mpu nojaroros-
Ke K 3aKJIIOYNTEeJbHOMY 3TaIy

Ha srare nogrorosku k 3axmountenbuomy stairy HTO HacTaBHUK peraer jBe BaxK-
HbIE 33/Ia91: TTOMOIIb YYaCTHUKAM B TIOJI'OTOBKE K IIPEJICTOAIINM COPEBHOBAHUAM 1 (HhOP-
MHUPOBAHUE YCTOWIUBON U CJTayKECHHOM KOMAaHIBI. [[J1g TTOJIrOTOBKY PEKOMEH TYyeTCs UCTIO b~
30BaTh COOPHUKHM 3a/1a4 IPOILIBIX JieT. Kpome Toro, HacTaBHUKY BayKHO U3YYUTh OPraHU-
3aIMOHHBIE OCOOEHHOCTHU 3aKII0UNTEILHOIO dTalla, YTOObI IOMOYb YIeHHKaM pa300paThCs
B (POPMAJILHBIX OCOOEHHOCTSX €r0 MPOBEJICHUSI.

Hacrapank HTO Takke MOXKeT MO3HAKOMUTBCA € pa3pabOTIMKaMU TTPOQUIen st
MOJIyI€HUsT KOHCY/JIbTAIMN O IOJATOTOBKE K 3aK/II0YNTEJHLHOMY 3Tally, IOMOJTHUTETLHBIX
MaTeprajiax u Clocodax MOJIEP:KKIA BBICOKOW MOTHBAIIUN yIACTHUKOB.

[Ipu paboTe ¢ KOMaHON yIACTHIKOB PEKOMEH IYEeTCs YIeJIUTh BHUMAHWE CJIE Ty TOIIIM
BOIIPOCaM:

e Crtouyenune Kkomanbl. HacTaBHUKY HEOOXO/IMMO YJIETUTH STOMY OCOOEHHOE BHIMA-
HUe, eC/IM yYaCTHUKHM KOMAaH]Ibl HAaXOJIATCA B PA3HBIX IOPoJlaX W HEe MMEIOT BO3-
MOYKHOCTU BCTPETUTHCS B O4HOM cpopmare. Peryisprbie BcTpeun, B TOM HYHUCTIE
B JINCTAHIIMOHHOM popMaTe, MOMOTYT MOJJIEPXKATh I(PHEKTUBHYIO U TTO3UTUBHYIO
KOMMYHUKAITIIO BHYTPU KOMAH/IbI.

e Amanm3 cocraBa KOMaH;Ibl. HeoOXoauMo oOCYyIUTh PO/ yIACTHHKOB B KOMaHE U
3aJIa91, KOTOPbIe UM IIPEJICTOUT PeIlaTh B paMKax BbIOpaHHBIX poJieit. Kpome Toro,
HY>KHO OOCYJIUTH B3aMMO3aMEHAEMOCTh POJIeil.

e AHa/i3 3HAHUN W KOMIETEHINH y4IacTHUKOB. HeoOxoumo yOeuThes, 910 yIacT-
HUKN 00JIAJAI0T HYKHBIMU HABBIKAMU U KOMIETEHIUSIMU W IPOJYyMaTh ILIAH IO
dopMupOBaHUIO U PA3ZBUTUIO HEJIOCTAIONINX HABBIKOB U KOMIIETEHITHIA.

e CocrapiieHue IjaHa IIOJI'OTOBKH. Fpa(bI/IK 3aHATUNA CTPpOUTCHA, UCXOJd U3 JaThl Ha-
YaJla 3aKJ/JIIOYUTEJIbHOI'O dTalla.

e YyacTue B MOJITOTOBUTEILHBIX MEPOIPHUATUAX OT pa3dpaboTumkoB npodueit. Ile-
Pe/l 3aKJIIOUYUTETHLHBIM TAIIOM ITPOBOJIATCA YCTAHOBOYHbBIE BeOMHAPDI, pa3b0phl 3a-
JIad MPOILIBIX JIET, TPAKTUKYMbI, XaKaTOHBI, MacTep-KJIacChl i (punaanctos. NH-
dopmanusa o takux mMeponpusaTuax myosukyercs B rpymme HTO B VK u B garax
npocduieit B Telegram.

e [IpoBesenne MpakKTUKyMOB MJIM XaKaTOHOB. J[jIs 9TOr0 HACTAaBHUKN MOTYT HCIIOJIb-
30BaTh MaTepUaJbl JJIsd MMOJIOTOBKU K COOTBETCTBYIOIIEMY TPOMUIIO U COOPHUKM
33189 TPOIILILIX JieT. [[pakK THKYMBbI 1 XaKaTOHBI MOT'YT TPOBOJIUTLCA JIMCTAHIIMOHHO,
PEKOMEHIAINY Jid 3TOTro (popMaTa npuBejieHbl B coopunkax 2020-22 rr.

BO BpeMd 3aKJIIOYUTE/IbHOT'O 9Talla YIaCTHUKOB COIIPOBO2KAAIOT MOJAEPaTOPLI NI BO-
JKaThle, paspaborunku nmpoduia u opraruzaropbl HTO. Brenrree BMenaTebcTBO B X0O/1
COPEBHOBAHUII 3aITPeINeHo. Y 9acTHUKY, oIy duBIre Bo Bpems nposeienns HTO cropon-
HIOIO ITOMOII[b, MOT'YT OBITH JNCKBAJIH(DUITTPOBAHBI.
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SaKJJIIOUYNTEJIbHBIIN dTall

IIpeameTHbIl TYD
Nudopmaruka n mporpammMupoBanne. 8—11 kJjacchel

3adawa VI1.1.1.1. ITaowads ¢ ocamu, nNaApasieAsbHBMU OCAM KOOD-
dunam (15 6a.sno08)

Nmsa BxomgHorOo baiisia: craHapTHHI BBOJI.
Nwmsa BbixogHoro daiijia: ctaH apTHBIN BBIBO/I.
OrpanuyeHue 10 BpeMeHHU BBIMOJIHEHUS ITporpamMmael: 1 c.

Orpannyenue o namsaTu: 256 Moaiir.

Yenosue

Y AJlekchbl ecTh YeThbipe HAJOYKHU C [TOJIOKUTEIbHBIME LEJbIMUA JJIMHAMEA a1, A9, A3 U
ay (a1 < az < az < ay).

Ona xo4eT pasMecTuTh UX Ha IIOCKOCTH TaKUM 00pa30M, 9TOOBI Karkjias IaJ0dKa
ObLIa MmapaJuiebHa OJTHOM U3 JIBYX KOOPJMHATHBIX OCEl, 1 IO b, OrpaHUYeHHAS STUMHI
1aJjiouKkaMu, ObLjIa KaK MOYKHO OOJIBIIIE.

Haﬁ,ILI/ITe 9Ty MaKCUMaJIbHYIO OI'PaHMY€HHYIO IJIOIIa/db.

Popmam 8ro0HBLL OAHHBLE
Ha BXO/, IIOJJaI0OTCA YeThIpe IMOJIO2KUTEJ/IbHBIX IEJIbIX YUCJIa a1, Ao, A3 1 A4, KazKJ10€ Ha

OTJIeJILHOI CTpOKe, 0603HaUAoIINe JIJTMHBL TTaJI09eK B HeyObiBatorieM mopsike (1 < a; <
< ag < az < ag < 100).

Dopmam 8blLOOHBLL OAGHHBLE
EC.HI/I o3 apaBJjicHrue MO2KHO BJIO2KUTH B KOHBEPT 6@3 CFI/I6a, TO cJIeAyeT BbIBECTHU YHCJIO

0. NMnauve, ecm 1mo3/ipaB/ieHre MOYXKHO BJIOKUTH B KOHBEPT CJIEIaB OJIUH CIud, TO CJAeTyeT
BbIBecTH uncyio 1. B ocTtagmbHBIX caydasx cjeayeT BbIBECTH YUCTO —1.

101
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IIpumepwvt

IIpumep Nel

CraHIapTHBIN BBO/I
2
2
4
7

CraHgapTHBII BBIBOJ
8

Ipumep Ne2

CraHgapTHBIA BBOJ,
10
10
10
10

CraHgapTHBIA BBIBOJ,
100

Pewerue

E,D;I/IHCTBQHHaH 00J1acTh Ha IIJIOCKOCTHU, KOTOPYIO MO2KHO OI'PAHUYUTH C IIOMOHIbIO 4Ye-
ThIpeX OTPE3KOB, IapaJljleJIbHbIX OCAM KOOP/JIWHAT — 3TO HPAMOYI'OJIbHUK.

Eciu nBa orpeska o6pa3yioT IPOTHBOIOJIOKHBIE CTOPOHBI IIPAMOYTOJIbHUKA, TO DPe-
AJILHOM JIJIMHON CTOPOHBI IPSMOYTOJIBHUKA CMOYKET CTaTh TOJIBKO MEHBIIUH U3 9THX JBYX
OTPE3KOB (& y BGOJIBIIEro OCTAHETCsI JIUITHSIA JIJTMHA).

SHaAYUT, HY?KHO pa30UTh 3a/aHHbIE YeThIPEe OTPE3Ka Ha JBE IMaphbl, 9TOOBI TPOU3BE/Ie-
HIe MUHUMYMOB B 9THX Hapax (KOTopoe u Oy/1eT paBHO ILIONA/ U IPSAMOYTOJIbHIKA) OBLIO
KaK MOXKHO OOJIBbIIIE.

MO}KHO 3aMeTUuTb, 9TO BCerlJa OIITUMaJIbHO B OJHY IIapy OTHECTHU JIBa HANUMEHBIIINX
orpe3ka (a; U az), a BO BTOPYI0 — JBa HAUOOIBIIHNX (ag U a4). [Ipu 5TOM MUHUMYMBI B
9THUX TapaxX MBI yKe 3HaeM: a1 < Gg U a3 < G4 10 YCIJIOBHUIO.

C.HG,ZLOB&TQJH:HO, OTBETOM Ha 3a/J1a4y ABJIACTCA IIPOU3BCIACHUE A1 - A3.

IIpumep npozpammuoi-pewerust
Huzke npencrasiieno pemrenne Ha si3bike C++-.

#include <bits/stdc++.h>

[

using namespace std;

= W N

int main() {
vector<int> a(4);
for (int i = 0; 1 < 4; i++) {

o

N O
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8 cin >> afi]l;

9 }

10 sort(a.begin(), a.end());

11 cout << al[0] * a[2] << '"\n';
12 return O;

13}

3adavwa VI.1.1.2. IIponywernvie 2aacHvie (18 6aanros)

Nmsa BxomgHoro daiijia: cranapTHBI BBO/I.
Nwmsa BeixoaHoro daiiyia: craHapTHBIN BBIBO/I.
OrpanunyeHue 110 BpeMeHHU BBINOJIHEHUS IIPpOorpaMmael: 1 c.

OrpanndeHue mo nmamaru: 256 Moaiir.

Yceaosue

CyrtiecTByeT MHOXKECTBO CIIOCODOB 3anucu cjioB Ha Oymare. Hampumep, B HEKOTOPBIX
MUCHMEHHOCTSX, TAKIX KaK apabcKas U UBPUT, OOJIBITMHCTBO TJIACHBIX OITyCKAETCs, XOTS
HEKOTOpbIe U3 HUX 3allUChIBAIOTCH.

Cy1ecTByeT MHOYKECTBO CITOCODOB 3aIucu ¢jioB Ha Oymare. Hampumep, B HEKOTOPBIX
MACbMEHHOCTSAX, TAKNX KaK apabCcKasg M UBPUT, OOJIBITHHCTBO I'VIACHBIX OIYCKAETCS, XOTS
HEKOTOPBIC U3 HAX 3aIIUCHIBAIOTCA.

B sroii 3a;1a1ue MbI OyeM paccMaTpUBaTh TOJIHKO CTPOKHU, COCTOAIINE U3 aHTJIMHCKIX
OykB 1 1educoB. ByKBBI «a», «e», «i», «0», «u», I «y» CUNTAIOTCS IJIACHBIMU, B TO Bpe-
M KaK JIeUChl 1 BCe OCTaJbHbIE OYKBBI CUUTAIOTCH COTJIACHBIMU. Bee cpaBHEHUS HEUyB-
CTBUTEJIbHBI K PETUCTPY: BEPXHUI U HUKHUI PETUCTP OJHON U TOi yKe OYKBBI CUHTAIOTCS
PaBHBIMU.

Bam JaHbl JIB€ CTPOKH S U f, Ha3bIBacMbI€ KOpOmMmxum HUMEeHEM U NOAHbM HNMEHEM
cooTBeTCcTBeHHO. Bara 3aJla4da — IIPpOBEPUTL, MO2KHO JIM IIOJIYIUTH KOPOTKOE HMA S U3
IIOJIHOT'O UMEHHN f, OIIYyCTHUB HEKOTOPbIE I'NIaCHBbIE (BO3MO}KHO7 HH O,ZLHOfI).

Dopmam 8rodHbLT daAHHBLT

[IepBas cTpoka COJEPXKUT OJTHY CTPOKY S, 0D03HAYAIONLYI0 KOPOTKOE MMH.

[lepBas cTpoKa COMEPXKUT OJHY CTPOKY S, 0O03HAYAIONTYI0 KOPOTKOE MMHI.

Bropas crpoka comep:KuT oJHy CTPOKY f, 0003HAYAOIILYIO ITOJTHOE MMSI.

Kaxxnas crpoka merycta u cocront Mmakcumym u3 1000 anrmuiickux OykB u j1educos.

Kazxtag crpoka merrycra u cocrout MakcumyM n3 1000 anruiickux OyKB 1 j1epucoB.

Dopmam 8blTOOHBLL OAGHHBLE

BreiBeure «Sames, ecsim KOPOTKOE UMsi § MOYKHO MOJIYIUTH U3 JJIMHHOTO MMEHH f,
OILyCTUB HEKOTOpbIe IiacHble, n «<Differenty, B HIpOTUBHOM cCirydae.
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IIpumepwvt

IIpumep Nel

CraHgapTHBIA BBO/,
Shrm-el-Shikh
Sharm-el-Sheikh

CrangapTHBIN BBIBOJ

Same

Hpumep N2

CraHgapTHBIA BBOJ,
Eilot
Eilat

CTaH/j;apTHbII'/’I BBIBO/I
Different

Hpumep Ne3

CraHapTHBIN BBO/I
Saint-Petersburg
Saint-Petersburg

CraHgapTHBII BBIBOJ
Same

Pewernue

Bajata TpedyeT JIOMOJHUTH CTPOKY § TVIACHBIME JIO CTPOKH f, €CJIN 9TO BO3MOXKHO.
Vei0Bre HEMHOIO HAIIOMUHAET KJIACCHYECKUe 3a/1a9y Ha, JIMHAMIYECKOE IIPOrpaMMUPOBa-
HUE, HO B JAHHO 3ajad4e JOCTATOYHO KaJHOIO aJrOpUTMa. A MMEHHO, IpOiiIeM mapaJi-
JIEJIBHO 110 CTPOKaM f U S, M 110 KaxKJO# mape TeKyIIUX CHMBOJIOB (f;, Sj) BbIOEpeM OJUH
U3 TpeX BApUAHTOB IOBEJIEHUsT (KOHEI[ CTPOKH JIJIsl IPOCTOTHI TAK¥Ke IPUHAT 38 0COOBII
COTVIACHBIIT CHMBOJI):

1. cauraeMcda BIepes, B 00eUX CTPOKAaX, €CJIH f; = §;; €CIi OJHOBPEMEHHO OBLT JO-
CTUTHYT KOHEI[ 00EUX CTPOK, TO OCTAHABIMBACMCS C OTBETOM «Same»;

2. casuraemcd BIepes B CTPOKe f, ecn f; — IVIACHBIN U f; # S;;

ocTaHaBIMBaeMcst ¢ orBeToM «Differenty, ecom f; — coracHslil (BKIIOYAsS CUMBOJ
KOHIIa CTPOKH) U f; # ;.

[Touemy xkajubiit aaropurM padoraer? IIpumem nHBapuanT: HA KaxKJIOM Iare COIo-
CTaBJICHHA IHOJACTPOKA S1.; MOMKET OBITH JIONOJIHEHa [0 HOACTPOKH fi. ;. Ilapasmiensnoe
COIIOCTABJIEHNE TOYTU BO BCEX CAydasix IPHU MPOJBUKEHUU IO CTPOKe [ Ipeso/araer
€/INHCTBEHHBIII BapuaHT IIPOJBUKEHUA II0 CTPOKE S, COXPAHAIONINI MHBApUaHT, 3a HC-
KJIIOYEHUEM CJIydasi COBIAIEHHs TVIACHBIX CHMBOJIOB (f; = S;).

Ilpu f; = s; BO3MOXKHO Kak (&) IPOJIBHKEHHE IO CTPOKe s, Tak u (6) mobasienue
Komnu f; mepef s;, 6e3 npoasmkenus mo . Ojguako, Bapuant (6) B CMBIC/IE COLOCTABIIE-
HUS CTPOK OejiHee: OH HAKJIABIBAET JOMOJHUTEIbHOE Orpannvenne (HeoOXOMMMO HANTH
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MECTO JIIA S; B CTPOKe f IOCJIe CUMBOJIA f;), He JaBas BOZMOXKHOCTEH (BeIb BCTABUTD
elie OJHY KOIIMIO IVIACHOTO §; MOXKHO B Jif000if MomenT). IlosTomy Bapmant (a) Bcerna
npeanodTuTe/JIbHee.

IIpumep npozpammuoi-peweHus
Hwxke nipejicrasiieno perenue Ha g3bike Python 3.

def isvowel(c):
return "AEIOUY".find(c) !'= -1

1

2

3

4 s = input ) .upper()
5 £ = input() .upper()
6

7

8

9

dp = [[0 for j in range(len(f) + 1)] for i in range(len(s) + 1)]
dplo]l[0] =1

for i in range(len(s) + 1):

for j in range(len(f) + 1):

10 if i < len(s) and j < len(f) and s[i] == f£[j] and dpl[i][j] ==

11 dpli + 11[j + 11 =1

12 if dplil[j] == 1 and j < len(f) and isvowel(f[j]) and dpl[il[j] ==
13 dplil[j + 1] =1

14 print("Same" if dp[len(s)][len(f)] > 0 else "Different")

3adavwa VI.1.1.3. Pasbuenue na npocmuwie caazaemwie (20 6a.,1.108)

Nmsa BxomgHoro daiijia: cranapTHBI BBO/IL.
Nms BeixoaHoro daiiyia: craHapTHBIN BBIBO/I.
OrpanunyeHue 110 BpeMeHHU BBIMOJIHEHUS IIPOorpaMmel: 1 c.

OrpanndeHue mo nmamaru: 256 Moaiir.

Yceaosue

Bwr nmporpammucT B KpyrHO# KoMianuu. V1 BaM mopydum HanmcaTb (PyHKITHIO, KO-
TOpas CYUTaeT KOJMIEeCTBO PAa3OMeHnil Yncia Ha MPOCThIE caaraeMble.

Bwr mporpammuct B KpymHOi KoMitanuu. V1 Bam mopydum HanmcaThb (PyHKITHIO, KO-
TOpas CYUTAET KOJMYIECTBO pa3dMEHUil Yucjia Ha MPOCThIe cllaraeMble.

Bawm pmaercs dmcsio n, u Bala 3ajada — HalucaTbh (PYHKIUIO, KOTOpasi BO3BpAIIAeT
KOJIMYEeCTBO pasdbmeHuit aucyia n. [Ipocroe 9mego — 910 9ucao, KOTOpoe nMeeT POBHO IBa
nenanTesisd: 1 m caMo 9ucIo.

Dopmam 8rodHbLT daHHBLT

Hawno ogro ancio n (1 < n < 1000).

Dopmam 8blLOOHBLL OAGHHBLE

Brisectn Komm4uecTBO pa3buenuii Ha TPOCTHIE cJIaraeMble YUC/Ia 1.
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IIpumepwvt

IIpumep Nel

CrangapTHbIH

BBO/I,

2

CraHgapTHBI

BBIBO/T

1

Hpumep Ne2

CrangapTHBIH

BBO/I

6

CranpapTHBIH

BBIBO/T

2

IIpumep Ne3

CraHaapTHBI

BBO/I

8

CrangapTHBIH

BBIBO/I

3

Pewenue

I[JIH IIoJIc4eTa KoJIn4decCTBa paB6I/IeHI/Iﬁ Ha IIPOCTBHIE CJjlara€MbI€ IHUCJIa 7 C HCIIOJIB30-

BaHUEM JUHAMUYECKOIO IIPOIPAMMUPOBAHNA MOXKHO BOCHOJIB30BaTHCH CIICAYIONINM aJIIo-
PUTMOM:

[NV R SR

ot

1. Cozmaiire maccus dp pasmepoM (n+ 1) 1 HHUIUATU3UPYHTE €ro HYIsIMA. DTOT Mac-
cUB OyJIeT CJIYXKHUTD JIjI XpaHEeHUs KOJIUYIECTBa pa30UeHril Ha MPOCTHIE CIaraeMble
g Kaxkaoro uucaa ot 0 1o n.

pazbueHneM JJjisi JII000ro TUCIIa.

[IpoxoauTe 10 BceM IPOCTBIM YHCJAM P OT 2 JI0 N

Nunnmanusupyiire dp[0] = 1, Tak Kak oJfHa IyCTas MOCIEI0BATETHLHOCTD SIBIISETCS

— st KaxKJI0ro Yucsia i ot p 10 n, yBejmdusaiite dp|i] va dpli — p]. 9o npoucxomur
HOTOMY, 9TO pa30OMeHHe 9HC/a ¢ Ha IPOCThIE CIaraeMble MOXKHO IOJIYYUTH IIyTeM

JI006aB/IeHUS P K KaKJIOMy Pa3OMEHUIo Yuc/ia ¢ — p.

OueHuit Ha MPOCTHIE CJaraeMble IUCIa Nn.

Bor nmpumep perenns Ha sa3bike Python, peanusyiommii JaHHbINi aJTOPUTM.

def count_partitions(n):

dp = [0] * (n
dpl[0] =1

+ 1)

primes = [Truel * (n + 1)

B KoHIIe BBITIOTHEHNST aJropuT™a 3Hadenue dp[n] 6yaer cogepKarh KOJHIeCTBO Pas3-
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primes[0] = primes[1] = False

for p in range(2, n + 1):
if primes[p]:

© 0w N O

10 for i in range(p, n + 1):

1 dp[i] += dpl[i - p]

12 for i in range(2 * p, n + 1, p):
13 primes[i] = False

14

15 return dp[n]

16
17 print(count_partitions(int(input())))

Ber moxkere BBI3BATH (QyHKIMIO count_partitions(n) misa mojcueTa KOJIUIECTBA
pasOMeHnii Ha MPOCThIe CJIaraeMble JUC/Ia 1 ¥ MOJYIUTh Pe3yIbTaT.

AﬂbTepHaTI/IBHbIM BapraHTOM peEHICHHA 3a/Ja9r ABJIACTCA HallMCaHHNC PEKYPCHUBHOI'O
repebopa ¢ 3allOMIHAHUEM COCTOSTHUS.

3adava VI.1.1.4. Boaomo (22 6ananos)

Nmsa BxomgHoro daiijia: crangapTHBIA BBOJIL.
Nmsa BeixoaHoro daiijia: craH apTHBIN BBIBO/I.
OrpaHnyeHue Mo BPpeMEHU BBITIOJHEHUS MporpamMMsbl: 1 c.

Orpanndenue no mamMartu: 256 Moaiit.

Yeaosue

Bor naxonrech Ha 00J10Te pazMepoM 1 Ha M U OKPYKEHHOM HEITPOXO/MMBIM JIECOM.
Bui croute B Touke (0, 0) u xorure H06paThes 10 TOUKK BeIxoAa (n, m). Ha 6osore ectsb
k onacubix Tpsicun. Eciu BBl momajere B TPsICUHY, TO OyJieTe 3aTSHYTHI U HE CMOYKETE
BhIOpaThesd. Kaxkias Tpscuna mpejacraBiseT coOoil KpyT.

Bl HaxomuTech Ha 60JI0TE PA3MEPOM 7. HA M U OKPYZKEHHOM HEIPOXOIMMBIM JIECOM.
Ber croute B Touke (0, 0) 1 xoTHTE NM06pATHCS 70 TOUKM BbIxona (n,m). Ha Gosore ecth
k omacubix Tpsicun. Ecim BB Tonajiere B TPSICHHY, TO OyjeTe 3aTsHYTHl U HE CMOXKETe
BhIOpaThcsd. Kaxkas Tpsicuna mpejacraBiser coOoit KpyT.

Bama 3amgada coctouT B TOM, YTOOBI OIPEIEIUTH, CMOYKETE JIU Bbl BBIOPATHCS W3
00JI0Ta WJIN HET.

Dopmam 8rodHbLT daAHHBLT
B nepgoit crpoke ganbl Tpu guciaa n,m,k (10 < n,m < 10000,1 < & < 1000) —
pa3Mephl 00JI0Ta U KOJIUIECTBO TPSICUH.

B nepBoii crpoke manbr Tpu uncaa n,m,k (10 < n,m < 10000,1 < £ < 1000) —
pa3Mephl 00JI0Ta U KOJIMIECTBO TPSICUH.

Crnemyrormue k copep:kaT 1Mo TPH TEIbIX duciaa T, y;, 7 (0 < z; < n,0 < y; < m,
0 < 7; < 10000) — KOOPJMHATHI IIEHTPA i-if TPSICUHBI U PAJILYC.
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Dopmam 8blLOOHBLL OAGHHBLE

BriBectu coobienne YES, eciiun cMoxKeTe BBIOpaThCs U3 0010Ta, NHAYUe BLIBECTU COOD-
menue NO.

IIpumepwvt

IIpumep Nl

CraHgapTHbBIT BBOJ,
10 22 2

6 16 5

465

CraHgapTHBI BBIBOJ,
YES

IIpumep Ne2

CraHaapTHBIA BBOJ
10 10 2

544

374

CraHgapTHBII BBIBOJ
NO

[Ipumeuanue: 1mepBas TpyIlia TECTOB COCTOUT W3 TECTOB, JJii KOTOPBIX BBIIOJIHAETCS
orpanmdenue k = 1. Ba/uibl 3a 9Ty IPyIIy HATUCIAIOTCA TOIHKO IIPHU TPOXOXKJICHIH BCEX
TecTOB IpyIbl. CTOMMOCTH TPYIIIBI cocTaBisger 4 basiia.

Bropas rpyiia TecTOB COCTOUT U3 TECTOB, /IS KOTOPBIX BBIOJIHIETCS OTpaHUIeHHE
1 < k < 50. Babr 3a 3Ty rpynily HAYUCISAIOTCS TOJIBKO IPU ITPOXOXKICHUN BCEX TECTOB
rpymibl. CTOMMOCTE TPYIIIBI cOCTaBIgeT 12 6AJIIOB.

TpeTbs rpymmna TeCTOB COCTOUT U3 TECTOB, JIJIsi KOTOPBIX BBIIOJHSIIOTCS ITOJTHBIE Or'Da-
HuueHus. Bajiibl 3a 9Ty TI'PYIINLY HAYUC/ISIOTCS TOJBKO IPU MPOXOXKIEHUU BCEX TECTOB
rpymibl. CTOMMOCTE TPYIIIBI cOCTaBIsgeT 6 OA/LIOB.

Pewernue

Qaxt Nel. Mexy JByMs TpPsACMHAME HEJIb3s MPONTH, €CJIM PACCTOSHUE MEXKJTy IIeH-
TpaMy MeHBbIIle CYMMAapHOI JIJTMHBI PAJINYCOB.

QakT Ne2. Mexk1y rpanutieii jieca u TpsICUHON HEJIb3s IIPONTHU, €CJIM PACCTOSHIE MEK-
JIy HUMH MEHBIIIe Pajuyca.

JlaBaitiTe noctpouM rpad, rjie BEPIIUHBI, 9TO TPSACUHBI U J00aBUM ellle 4 BepIIUHbI
9TO TPAHUIILI Jieca, a pedpa MKy BEPITUHAMU, €CJIU MEXK/Iy HUMH HEJIb3s ITPOUTH.

Torya npoiitu u3 koopuHate! (0, 0) Hesb3st AoiiTu 10 (1, M), eciau CyIecTByeT My Th
13 JIEBOI T'PAHUIIBI Jieca JI0 HUXKHEN MJIM TPaBOii, WU CYIIECTBYET IYTh U3 BEpXHEH Ipa-
HUIIbI O HUXKHEA WM OPaBoi.

CymecTBoBaHIE TAKOTO IIyTH MOYKHO ITPOBEPUTH OOBITHBIM dfS.
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IIpumep npoepammuoi-pewerHus

Hwxke nipesicraBieno perenune Ha s3bike Python 3.

import sys

sys.setrecursionlimit (10%*9)

if flglv]:
return
flglv]l = True

1
2
3
4
5 def dfs(v):
6
7
8
9 for j in range(1l, k + 1):

10 r2 = (x[vl - x[j]) ** 2 + (y[v]l - y[jl) #** 2
1 if r2 <= (d[j] + dlv]) =*x* 2:
12 dfs(j)

14 m, n, k = map(int, input().split())
15 x = [0] * 1001

16y = [0] * 1001

17 d = [0] * 1001

18 flg = [False] * 1001

20 for i in range(l, k + 1):
21 x[1], y[i], d[i] = map(int, input().split())
22 flg[i] = False

24 for i in range(1, k + 1):
25 if y[i] <= dl[i]:
26 dfs(i)

28 for i in range(1l, k + 1):
29 if (m - x[1]) <= d4[il:
30 dfs(i)

32 for i in range(l, k + 1):

33 if (n - y[i]) <= d[i] and flgl[il:
34 print('NO")
35 exit (0)

37 for i in range(l, k + 1):

38 if x[i] <= d[i] and flgli]:
39 print('NO")
40 exit (0)

42 print('YES')

3adavwa VI.1.1.5. Cynepcuacmauswvie wucaa (25 6a.1.108)

Nmsa Bxogaoro daiijia: cranapTHBI BBO/IL.
Nmsa BeixoaHoro daiijia: craH apTHBIN BBIBO/I.
OrpaHndeHue Mo BpeMEHU BBIMMOJHEHUS nporpamMmabr: 10 c.

Orpanunyenue 1o mamsatu: 1024 Moaiir.
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Yeaosue

B nasekoit crpamne cyiecTByeT ocoboe IIeMsi, KOTOPOe BEPUT B CyIepCUACTIUBLIE
qucaa. OHU CIUTAIOT, 9YTO €CJU YUCIO YJIOBJIETBOPSET OIPEJIE/IEHHBIM YCJIOBUSIM, TO OHO
HMPUHOCUT yJIady W CYACTbe CBOEMY 00Jaare/ 0. YTodbl cTaTh 9acThIO 9TOTO ILJIEMEHH,
HEOOXOJMMO yMETh HAXOJIUTh CYNEPCUACTNAUSHIE YUCAA.

Hazosem cynepcuacmausvim wucaom JUHBL 2n, €cjid CyMMa MEPBBIX N nudp paBHA
cymMMe mocyieIHuX n nudp, a TakxKe Mpou3BeeHue MUdp MepBOil MOJOBUHBI YUCIA U
pou3BejieHne udp BTOPOil MOJOBUHBI YUC/IA COBIAJIAIOT U OOJIbIIE HYJIA.

Harmmumure nmporpaMmy, KoTopasi IPUHUMAET Ha BXOJI YUCJIO 1 ¥ BBIBOIUT KOJIUIECTBO
CYTIEPCYACTIUBBIX YUCEJ JJIAHBI 2.

Dopmam 8rodHbLT dAHHBLT

Hano ogro nesoe aucio n (1 < n < 27).

Popmam 8blxOOHBT JAHHBLL

BriBecTur KostmgecTBo CyliepCcHacCT/JIMBbIX 9uCeJI JJIMHBI 2n.

IIpumepwvt

Hpumep Nl

CraHgapTHBIA BBOJ,

1

CranapTHBIN BBIBOJI
9

IIpumep Ne2

CraHapTHBIN BBO/I

2

CrangapTHBI BBIBOJI
153

Pewenue

[Toscanraem jijist IOJIOBUHBI JIJTMHBL 1 CKOJIBKO 1Iap ¢ cyMmMoii s u p. [lycrs map (s, p)—
cnt, TOrja B OTBET HaJ0 J00aBUTL cnt? (Tak Kak Jjobas mapa MOMKET OBbITh B MEpBOi
[OJIOBUHE CYyHEepCYaCTIMBOTO YUC/Ia, TaK U BO BTOPOIi).

OcraJsioch HAYyYIUTHCA CIUTATb KOJIMIECTBO TaKUX IIap. ,ZLHH 9TOI'O BOCIIOJIB3yeMCAd U~
HaMUYE€CKHM IIPpOI'paMMUPOBaHUEM.

[Iycrb y HaC auist JUTHHBL ¢ TToJicauTaHa napa (s, p). Torma #a 41 MBI MOXKEM [TOCTABUTH
udpy d (or 1 1o 9) u Torga aist Beex map (s + k&, p- k) Mbl TOTKHBI J00aBUTH OTBET JIJIsT

napsl (S, p).
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Crout 0OpaTUTh BHUMAHKE, YTO IIPOU3BEICHUE U OTBET MOYKET BBINTH 3a THII JJAHHBIX
U IO9TOMY HAJI0 BOCIOJb30BaThCA JJIMHHON apuMETHKONl WM HAIUCATh PEIeHne Ha
sA3bIKaX, B KOTOPBIX OHA BCTPOCHHAsA, HAIpuMep, Ha d3bike Python.

B zaBucumoctu oT 3PeKTUBHOCTH pean3aini MOKHO HAOPaTh Pa3InIHOE THCJIO
6astoB. Ho Bce oTBeTHI MOXKHO TOJICUUTATH y ce0d HAa KOMIBIOTEPE U OTIPABUTDH ITPO-
rpamMMmy, KoTopas OyJ/IeT BLIBOJIUTEH OTBETHI C yKe IMOJACUYUTAHHBIMUA OTBETAMHU.
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MaremaTuka. 89 KJjiacchl

3adavwa VI.1.2.1. (15 6ananos)

Temwi: mexcmosas 3adaya, 3adava Ha d8UIHCEHUE.

Yenosue

HBe 6ioxu Bio n Xu pemmim ycTpouTh cOpeBHOBaHUs 1O Gery 1o Kpyry (6er B
OJIHy U Ty »Ke CTOPOHY). B Haua/bHBIE MOMEHT BpeMeHU o6e OJIOXHM PACIOJIarajiuch B
Touke ctapTa. M3BecrHo, uro Bjio mpoberaeT moHbIil KpyT 3a 25 ceKyH I, a Xu — 3a 30.
Yepes Kakoe KOJIUIECTBO CEKYHJ, OHU B MEPBBIN pa3 Oy/yT HAXOAUTHCS Ha HAMOOIBIIEM
PACCTOSHUM JIPYT OT JAPyra’

Pewenue

CuoBa B TOUKy crapra obe Gioxu nomnaayr depes HOK(25, 30) = 150 cekynm. 3a
510 BpeMs Biio npobexur 6 kpyros, a Xu — 5 kpyros. Paccmorpum cucremy orcuera, B
koTopoit Xu menojBmKHa. Toryma Bio nmpobexkur 1 kpyr. 3uauut, mojoBuHy Kpyra Bio
npobexkut 3a 150/2 = 75 cekyHI.

OrtBet: 75 cekyHI.

3adavwa VI.1.2.2. (20 6aanos)

Temwi: 2paghol.

Yenosue

Marpurieit cMexKHOCTH rpada HA3BIBAIOT TaOJIUILY, B KOTOPOI 3allUCAHBI HYJIU U €JI1-
HUIIBI: HA IE€PEeCEeYEeHUN CTPOKHU ¢ M CTOJIOIA j CTOUT €JIMHUIA TOIJIa M TOJbKO TOT/IA,
KOIJIa BEPIINHBI I'pada § U j coeIMHeHbI JIyroii. 13 Tpex mpejicraBieHHbIX TabmIl (MaT-
pHIl CMEKHOCTH) TpadoB BbIOEpHUTE BCe Te TabJIHIb, KayK/as U3 KOTOPBIX MPEJICTaBIIAeT
rpad, KOTOPBIII MOYKHO HAPUCOBATH HE OTPbIBag KapaHjamt or Oymaru. lIlpu pucoBanmm
MOKHO B BEPIIHUHBI T'Pada BXOIUTH HECKOJIBKO pa3, & JIyTU MOBTOPATDH Heib3sd. Hapucyiite
rpadbl, COOTBETCTBYIONINE BIOPAHHBIM TAaOJIUIIAM, U YKAXKUTE TOPsIOK 00X0/1a BEPIIUH.

1 [2[3]a 5 [6 |7 | 12345 |6 |7 ] 123 Ja]s [ |7 |
110 1 0 0 0 0 0 10 0 1 0 0 0 0 1|0 01 0 0 0 |0
211 01 1 1 00 2o o1 1 1 00 2o o1 1 1 0 0
3o 1 001 00 311001 00 311 001 0 0
4o 1 0011 0 401 001 11 4o 1 00110
510 1 1 1 0 0 1 510 1 1 1 0 0 1 510 111 0 0 A1
6 |0 o0 1T 0 0N 6 |0 O 0 1 0 0 |1 & |0 OO 1T 0 0 1
700 0o o011 7000111 0 7o 000110

Tabsmma 1 Tabauna 2 Tabanmna 3
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Pewenue

['pacd MoxkeT OBITH HAPUCOBAH OJHUM POCUYEPKOM TOTJA M TOJBKO TOTJIA, KOTJIa OH
UMeeT i1epoB IyTh. B cBOIO ovepeib, 9i1epoB MyTh, KaK U3BECTHO, CYIIECTBYET TOT/Ia U
TOJILKO TOT/Ia, KOTJIa YUCJIO BEPIINH ¢ HEUETHOHN CTEIeHbIO PaBHO JINOO HYJIIO, JIUOO JIBYM.
Taxkum 06pazoM, MOKHO MOJICUNTATH B KaXKJ0# CTPOKE KOJTMIECTBO eJIUHUI (ITO CTEneHn
BEPIINH), ¥ €CJIH OKayKeTcsl, 4To B rpade 6ojiee JBYX HEYETHBIX BEPIIUH, 3HATUT CBOCTBO
«PUCYEMOCTH OJIHUM POCUYEPKOM» €My He ITPUCYIIIE.

Tabsunbt 2 u 3 He TTOAXOAAT (BepIUHBI 1, 2 1 3 UMEIOT HeYeTHYIO cTemenb). Tabsmia 1
o1xouT. COOTBETCTBYIOITUI PUCYHOK:

[Ipumep nopsijika 06X0j1a BEPITUH JIJIs PUCOBAHUSA OJTHUM POCYEPKOM:

1-2-3-5-2-4-5-7-64.

OrBeT: Tabsmia 1.

3adavwa VI.1.2.3. (20 6aanos)

Temuwt: KOM6UHCLm0p’U,%CL, npasuna CAOHCEHUA U YMHOHCEHUA.

Yeaosue

CKOJIBKO CYIIEeCTBYeT CIIOCODOB PACCTaBUTh HA IMAXMATHON JJOCKE TPU IIAITKA — OJHY
OeJIyIo JIaMKy U JIBE UE€PHBIX — TaK, 9TOOBI OeJias IIalika, HaXo/sCh Ha KpaiiHeil ropu-
BOHTAJIN, MOTJIa OUTH XOTsI OBbI O/IHY U3 YepHBIX! HarmoMHUM, 9TO IHAIIKH PaCCTaBIISIOTCS
Ha JEPHBIX KJIeTKaX; Oesras JaMKa MOXKeT OUThb 9epHYIO IIAIIKY, €CJIN OHU HAXOJSITCS Ha
OJTHOM jMaroHasu; 6ejiasd gaMKa ObET YEepHYIO MIAIIKY IEePEIpPBIruBasg depe3 Hee Ha OJl-
HY M3 CBOOOJIHBIX KJIETOK Ha TOil YK€ JIHaroHajm (ecjim TaKuX CBOOOHBIX KJIETOK HET, TO
OUTH HeJIb3sl), IIPU STOM HEJIb3sl HEPENPBITUBATE Yepe3 JBe IAIIKU, PACIIOJIOKEHHbIE B
COCETHUX KJIETKAX.
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Pewenue

Pazobbem MHOXKECTBO BCex TpeOyeMbIX PaCCTAHOBOK INAIleK Ha 4 cirydast: 6ejias jaMKa
crout B nosurmu A, B, C' wsm D (cM. pUCYHOK).

OTH ciaydan pa3dUparoTcs 10 OJUHAKOBOM cxeMe. PaccmarpuBaeM JiBa 1ojicrydas:

1. Ha OOIIUX JAUAroHAJIAX C JaMKOIl CTOUT POBHO OJIHA UepHAas IalllKa;

2. Ha 3THX JAUaroHaJIdX CTOUT AB€ YEPHBIX ITallKH.
B ocranbubIx CJIydadx OeJjlag IIaIIKa He MOXKET OUTL HIU OHY M3 YE€PHDLIX.

Cayuait A.1. lmeercss 5 mOAXOIANINX TOJIOXKEHNI JIJIT Y€PHOI IIaIKu Ha OOIMUX C

Oesoit muaronangax u 32 — 8 = 24 MoJIOXKEHU st APYTOil YepHOIl MIaIKu, TO eCTh BCEro
24 -5 = 120 crocobosB.

Cayuait A.2. Beero C? = 21 crocob pacCTaBUTh JIBE UCPHBIX IMAITKH Ha OOIIIX [Ha-
FOHAJISIX, HO U3 HUX HAJI0 UCKJIFOUUTH H CIIOCOOOB, KOT/Ia YepPHBIE MIAIIKHA CTOAT PSIOM, U
1 ciy4ait, Korja oHE CTOAT B KpaiHuxX KieTkax. MToro 21 — 5 — 1 = 15 ciocoboB.

B cnyuasx B u C nomydaem Takue »Ke KOJIAIECTBA.

Cayuait D.1. meercs 6 1o10yKeHUit JIJIst 9epHO MIAIITKU Ha OIHON ¢ OeJIoil JaMKOit
JuaroHasim u 32 — 8 = 24 noJsioxKenuii Jijisd Apyroil YepHoil mamku. 1o ectsb Bcero 24 -6 =
144 crniocoba.

Coyuait D.2. Umeetca O2 = 21 criocob paccTaBUTD JiBe YepHbIe MAlTKN Ha, IHaroHaJN,

HO M3 HUX HAJI0 HCKJIIYUTH 6 crocoboB, KOrja YepHbIe IMaIlKd CTOAT psigioM. VToro
21 — 6 = 15 cnocobos.

CKH&,ZLBIB&H BCe IIoJIydeHHble KOJIMYeCTBa CHOCO6OB, HaXOIUM
(120 + 15) - 3 + 144 4 15 = 564

crocoba PacCTaBUTh TPU IITAITKU.

OTBeTt: 564.

3adawa VI.1.2.4. (20 6asanros)

Temuwt: NAGHUMEMPUA, 2EOMEMPUHECKAA BEPOATTIHOCIN.

Yeaosue

Bokpyr gersipexyrospauka ABC D onucana OKpPYKHOCTD ¢ guaMerpoM BD, mpudem
BC = CD = 8y/2, a AB = 8. B tpeyronbink ABD Brmcana OKpy’KHOCTb C IIEHTPOM B
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touke O. Haiitu BepositHOCTH TOMIaanus B Tpeyrobuuk C'OD ciry4aitno OpolieHHoi B
ABCD Ttoukn.

Pewenue

o)

C

Boeraucsium mwromasu Tpeyroibauka COD un derbipexyrosbaunka ABCD.

Tpeyroabauku BAD u BC'D — npsMoyrojibHbie (OMUPAIOTCsT HA JIMAMETDP OTUCAHHOM
OKpy2KHOCTH), Tpeyrosbuuk BC'D — pasaoGenpennsiit (1o yeiaosuio). [losromy BD =

= BC -1/2 = 16.

B tpeyrospauke BAD karer AB = 8 paBeH I0JIOBUHE THIIOTEHY3bI, 3HAUNT, ZADB =
= 30°, a ZABD = 60°.

Umeem: LZACD = ZABD = 60° (onmupatorcst Ha OJIHY JIyTY);
ZODB = /ADB = 15° (tax kak OD — Guccexrpuca). Torxa

/Z0DC = Z0DB + ZBDC = 45° + 15° = 60°.
Tpeyrompauk C'OD — pasHocroponnnii. [TosTomy
1
Scop = 5(8\/5)2 - sin 60° = 32v/3.

Hauee, Spep = 1(8v2)% = 64.

13 npsimoyrosbHOro Tpeyrombhauka BAD maxomnm AD = /162 — 82 = 8v/3. Torxaa
Spap = 5 -8-8V3 =32V3.
[Tomyuaem

Sapep = 64 + 323 = 32(2 + V/3).

CretoBaTeIbHO, HCKOMas BEPOSITHOCTD

Scop 32v/3 _9/5—3
Sapep  32(2 4 V/3) '

Otsert: 2v/3 — 3.

3adawa VI.1.2.5. (25 6ananros)

Temuvt: meopus YUCen, HEPABGEHCINEA.
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Yeaosue

Haiiiute Bce TPOUKM pa3jMYHBIX HTPOCTBIX YUCEN P, q, T, JJis KOTOPBIX BEPHO Hepa-
BEHCTBO pqr < pq + qr + pr.

Pewerue

He ymanssa obmaocT OyjieM cuntarh, 9to p < q < r. Tormap > 2, ¢ > 3, r > 5.

[Tepenocs ciraraemoe pg B JIEBYIO 9acTb, UMEEM HEPABEHCTBO
pa(r —1) <r(p+q).
Paznemum obe gactu wa uncio r — 1. IHomygyaem

pq < <1+$) (p+q)

[Tockosbky 7 > 5, TO 1 + ﬁ < g. Torma meobxoguMO

)
pq < Z(p—l—q). (VL.1.1)

Orcrosa, pasjiesimB 0be 9acTu Ha %pq, HaXO UM

4 1 1
5°p ¢
[Tockonbky p < ¢, TO
4.2
5 p’

TO ecTh p < 2,5. CiemxoBarebHo, p = 2.
Torya us wepasencrsa (VI.1.1) ciemyer, uro ¢ < 13—0, TO €CTh ¢ = 3.

Bossparnasicb K HepaBeHCTBY U3 YCJIOBUS 3a/ia4u, IpH p = 2, ¢ = 3 HOJIyvdaeM
6r <6+ 3r+2r <= r < 6.

CuresioBareibHO, 7 = 5.

Orser: (p,q,7) = (2,3,5), a TaK:Ke BCEBO3MOXKHbIE MEPECTAHOBKU TOI TPOWKIL.

Matremaruka. 10—11 KJacchl

3adawa VI.1.3.1. (15 6asanos)

Temovi: epagot.
Ycaosue
B crynenueckoit rpyme 10 ronomreit u 10 mesymrek. Asexcanmap, Anekceit 1 AHTOH

JIpy2KaT co BceMu ojiHOrpynnHukamu, Biaaguvup u Biagucnas ¢ 17, Usan ¢ 8, Tumyp n
Tapac ¢ 5, Makcum n Mupon ¢ 3. Co CKOJBKUMEI JAeByIIKaMu Jpy:KuT VBan?
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Pewenue

[IpeacraBum rpad, B KOTOPOM BEPIIHHBI 0003HATAIOT CTYJ/IEHTOB I'PYIIILI, a pedbpa —
JIpY>KecKHe OTHOIIeHus. B m3HadaabHOM rpade Bepimmubl Ajekcanap, Ajekceit, AHTOH
nmeror crenenb 19, Buragumup n Baagucinas — 17, Usan — 8, Tumyp u Tapac — 5,
Maxkcum u Mupon — 3.

[octe ynanenus: u3 rpada Beprma Ajtekcanp, Ajiekceit, AHTOH y BCEX OCTAJbHBIX
CTelleHb TOHMXKaeTcd Ha 3. Makcuma n MupoHa Takyke MOYKHO MCKJIIOUNTH, TaK KaK OHU
n3osmpoBanbl. Ocrasmock 15 Bepmmu. Teneps Biaamumup u Biagucia nmeror cremnenb
14 (To ectb apyxar co Bcemu ocrapmmmucs), Usan — 5, Tumyp u Tapac — 2 (To ectb
JIpy2KaT TOJIbKO ¢ Bragumupom u Biajuciasom).

Uckmouns no Tomy ke npunnuiy Biaagumupa, Brajguciasa, Tumypa u Tapaca, 1mo-
JlydaeM, 4To ocraBiuiicss VIBaH uMeeT cTeneHb 3, TO €CTh JIPYKUT C TPEMs JEBYITKAMHU.

OTBerT: 3.

3adawa VI.1.3.2. (20 6asanros)

Temoi: meopus wucen, 0eAuMOCmy.

Yeaosue

Haiijiure Takoe HaMMeHbIIIee IUCJI0, YTO IIPOU3BEICHUE €ro EeI0il JacT Ha JPOOHYIO
pasHO 2024.

Pewernue

[Tycrs oo — mckomoe uucsio, « = a + b, rjie a € N — nenas, a b € (0,1) — npobuas
JacTh dncia «. Mmeem
ab = 2024.

Torma
2024

b

+ b yoeiBaer npu b € (0,1) (970 MOKHO IPOBEPUTH € MTOMO-

«Q +b.

2024

Bamerum, 4TO BYHKIUA =5

B0 [TPOU3BOJIHOI ).

N3 pasencra ab = 2024 u Brmiovenus a € N ciemayer, 4To b — parmuoHaabHOE TUCTIO.
_p 2024 _ 2024g

[Iycts b = o> TJie P ¥ ¢ B3aNMHO IPOCTBL. Tak kak wncno == = =, IeJIoe, TO p ClIeJyeT

nckathb cpequ geaureneir 2024. ITockonbKy Hac nnrepecyer umcisio b, Hanbosee OJIM3KOE

K €JIMHUIE, TO CJeIyeT B34Th ¢ = p + 1 U camoe OOJIBIIIOE P CPeIu BOBMOXKHBIX, TO €CTh

p = 2024.

Takum obpaszom,
_ 20242025 2024 2024

2024 2025 °*°2025

2024
: 2025 ——.
OTBer: 20 52025
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3adavwa VI.1.3.3. (20 6aanos)

Temut: mexcmosas 3&&0/‘4/0/, cucmemnvl ypasﬁenuﬁ.

Yeaosue

B 6ysounoit mpojaercst 1Ba BUJIA HUPOKHBIX: ¢ KPEMOM U CO B3OMTBIME CJIMBKAMH,
PUIEM MUPOXKHBIX CO B3OMTHIMU CJIMBKAMU OOJIBINE, YeM ITHPOKHBIX ¢ KpeMoM. Ilekapnb
3aMETHJI, UTO €CJU YBEJINIUTh KOJIMIECTBO MUPOXKHBIX C KPEMOM B HEKOTOPOE, BOOOIIE
rOBODS, HElleJI0e KOJIMIECTBO a3, & KOJMIECTBO MPOKHBIX CO B3OUTHIMU CIUBKAME OCTa-
BUTH IPEXKHUM, TO Ha 1pojiaxy Oyzer BoictasieHo 100 nupoxkusix. Ecian naobopor, B TO
JKe IHCJI0 PA3 yBEJINIUTH KOJIMIECTBO MUPOXKHBIX CO CAMBKAMI, HO HE MEHSTH KOJMIECTBO
IUPOZKHBIX ¢ KPEMOM, TO Ha IpojaxKy Oyer BoictaieHo 101 mupoxkuoe. CKOIBKO MTHPOK-
HBIX C KPEMOM U CO B3OHTBIMH CJIMBKAMH MOT M3HAYaJbHO 1edb nekapb?! (Ilepeancimre
BCE BO3MOXKHbBIE BADUAHTHI. )

Pewenue

[IycTh & TUPOKHBIX C KPEMOM M Y — CO B30UTBHIMU CJIuUBKaMu; k — Ko3(huimen
YBEJIMYEHUsT KOJIMIEeCTBa MUPOKHBIX. Tor/ia

kx +y = 100,
x + ky = 101.

Brrunraga n CKJIaJdblBagd YpaBHEHUA CUCTEMBI, 11Oy YaeM

(k+1)(y + ) = 201.
Hckmoudaa k, HaxXo1uM
201 1

— = 2.
Tty Yy—x

Orcrona
201(y —z) — (v +y) =2(z + y)(y — z).

[Iycts u =y — 2, v =2 +y. Torma 201lu — v = 2uw, ciemoBaTETLHO,

v(2u+1) —201u = 0.

YMuoxkuM 06e 9acTH MOJIYIeHHOIO PABEHCTBA Ha 2 u mpubaBuM K obeuM dactam —201.
[Tocse paszyiokeHuss Ha MHOXKUTEIH, UMEEM

(201 — 20)(2u + 1) = 3- 67,

Pacemorpum jiBa ciydast:

1. 201 —2v =3, 2u+ 1 = 67. Orcioga r = 33, y = 66.
2. 201 —2v =067, 2u+ 1= 3. Orcioga x = 33, y = 34.

OcrabHbIe CIydand He MOJXOJST MO YCIOBUIO 34N,

OtBeT: 33 MUPOXKHBIX ¢ KpeMoM 1 66 min 34 co B3OUTHIMU CJIMBKAMHU.
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3adawa VI.1.3.4. (20 6asnros)

Temwi: meopus sepoamnocmeti, anocCmepuoPHvle 6EPOAMHOCTIIU.

Yeaosue

[Tama u Auapeit paborator Ha 1 oaunm npoekroM Ha GitHub. YV kaxkioro ecth cBoii Ha-
60p 3a1a4, HA HAYAJILHOM STalle JIPYT OT JApyra He3aBUCUMBIX. JIJIs1 KasK10ro HalmcaHHOro

KJacca M Kaxkaoi (byHkmum genaercs kKomMuT. OaHaxkKabl AHIpeil, BBUIY HEU3BECTHBIX
KOH(l)JH/IKTOB B KO/I€, OTKaTUJI IIPOEKT Ha3a/l Ha JBa KOMMHUTA. Ka.KOBa. BEPOATHOCTDL, 9TO
9TH JiBa KOMMHTa ObLin [larmmHbIMu, ecjim U3BECTHO, YTO 3TO ObLIH JiBe (PYHKIUHU, a Ha
MoMeHT oTKaTa Ilarmreit 6b110 Hamucano 5 KiaaccoB u 6 pyHKnmii, a AHmeem 4 Kjaacca n 8

byuKIIit?

Pewenue

PaCCMOTpI/IM BO3MOXKHbBIE CUTYallnU (FI/IHOTGBI)I)I

H, — ob6a nociaeanux kommuta [lammHbr;

Hy; — nepsoriit kommvut [lamun, Bropoit — Anjpest;
Hj3 — nepsorit Komvmut Aspes, Bropoit — Ilammm;
H, — oba kommura Anjpest.
O6o3naunMm 3a A cobbiTre, 9T0 00a MOC/IEIHNX KOMMUTa — 3T0 GyHKIuU. lasee Boranc-

H; P(H;) P(A/H;) P(H;) - P(A/H;)
H,
1 10 65 30
23 22 11 10 23 - 22
H,
11 12 8 48
23 22 11 12 23 - 22
H,
12 11 8 6 48
23 22 12 11 23 - 22
H,y
12 11 8 56
23 22 12 11 23 - 22
JIsieM MCKOMYIO BEpOSATHOCTD 110 popMysie Baiieca:
P(H,) - P(A/H 182 1
S P(H;)-P(A/H;) 23-22 23-22 91
1
OrtBer: —5
91

3adawa VI.1.3.5. (25 6ananos)

Temwi: cmepeomempus.
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Yeaosue

B ocnoBanmu npsgmMoyroJibHOr0 apaJijiesIelnIie/ia JIeKUT KBaJpaT, BLICOTa apaJiielie-
nuresa B 2 pasa 6oJibiiie cTopoHbl ocHoBaHusi. Ha 60koBOM pebpe AA; ormedena Touka F,
tak ato AF : FA; = 1: 3, a na pebpe BB; — touka E, tak uro BE : EB; = 2 : 1. Ye-
pe3 3TU TOYKU MPOBEJIeHa TJIOCKOCTh Napasuiesibuasg npamoit BD;. Haiijgure oTHomenmne
00bEMOB TIapaJlyiesIeNnIleia U ero OOIbINell YacTu, OTCEYEeHHON MITOCKOCTHIO.

Pewerue

[Iycts Touka M — mnepeceuenue npsamoit DDy u npsiMOii, TPOXOJILINEH Yepe3 TOUKY
E napannensno BD;. Ilonoxxum K = EM N B1Dy, N =FMnNA Dy, L=NKnN B.C,.
Torna FFNLE — 1ma0cKOCTb, MPOBEJIEHHASA B YCJIOBUU 3a/a4H.

IIycTh cTopoHa ocHOBaHMSI paBHA @, TOIJA BbICOTA pPaBHA 2a, a 00beM HapaJLieseln-
nena V = 2a®. Boraueany obbenm otcevennoit wactu A FNLE. JIaa sToro pasobbeM ee

Ha TpHu IIMpaMUIbI.

A

A

1. ITupamuna Ay N LE umeer obbeM Vo, NLg = %SAlNL - EB;. Haiinem A;N. Tak kaxk
BD,MFE — napaJjuiejorpamMmm, TO

DM = BE = ga.



121

Tpeyrompuuku AF AN u AM DN 110106HbBI, II09TOMY

AlN . AlF . %CL - 9
ND, DM %a 8
Orcrona 0 0 .
AN = —A,D; = — ND;, = —a.
T AT o SRR
Torma
1 9 2 a?
Vv == .—a® Za=—.
ANLE =6 979 397 17
2. ITmpamuga A; N EF nmeer oobem
1 1 9 3 9
V =_9 CABi == "Za-Za-a=—"0g¢°
AINEF 3 FAN 151 6 176L 26l a 68a

3. lMMupamuya EAy By L numeer oobeM Vipa, g1 = %SEBIL - A1 B;. Nmeem

DK BE 2
KB, EB; 1

Tpeyronsuuku AB1 KL u ADyK N 10100HBI, T09TOMY

BIL KBy 1

ND, DK 2
Orcrona B1L = %NDl = %a. Torma
4 4

a--—=a-a=-—=a

1 2 ,
6 3 17 153

VEA1 BiL —

[Tomyuaem

9 4 4 133,

1
3 3
Varnee = Va,nre +Vaner + Vea, gL = —20° + —a —

17 T8 T 153Y T2

CrenoBaTeibHO, HCKOMOE OTHOIIIEHHE 00beEMOB PABHO

1_ VA, FNLE _q 133 ] 133 1091

% T612-2 0 1224 1224



NHkeHepHbIil Ty

O6miaga napopManms

YaacTHEKaAM HEOOXOIUMO MOCTPOUTH PEKOMEHIATEILHYIO CUCTEMY BUJICO3AITICEI.

Jlerenma 3aga4dn

Ectb Bumeocepsuc B conmasbnoit ceru Opnokiaccauku. [lomp3oBaresnn BujieocepBu-
ca B3aUMOJIEHCTBYIOT € BUJICO3AIMUCSIMU: IPOCMATPUBAIOT U CTABAT OTMETKU «HPABUTCI.
Brina cobpana nctopusi Takux B3aUMOJIEHCTBUI 1 pa3dUTa Ha JIBE YACTU: MIPOILIOE — JIJId
TPEHUPOBKH MOjesell n Oyaymume — g TectupoBanus. [lomumo sToro ObL1a n3BIIEUEHA
nHMOPMAIHS O MMOJH30BATENAX, BUIEO3AINCAX U KaHAJIaX, HA KOTOPOe OHU 3arpyzKEHHI.
Heobxo/1nMo KarxK10My 110JIb30BATENIO TTOPEKOMEHIOBATD JIECAThH BUJICO3AIIICE.

TpGGOBaHI/Iﬂ K KOMaHJd€ 1 KOMIIETCHIIUAM YYaCTHHUKOB

Yucio y9acTHUKOB B KOMAHJIE: 3.
Komrirerenium, KOTOPHIMHI JIOJI2KHBI 00J18/1aTh YJI€HbI KOMaH/IbI:

1. AHaUTUK — aHAJM3UPYET JAHHBIE, BBIABJISIET 3aKOHOMEPHOCTH, TIpeJIaraeT perre-
HUA.
2. IIporpammucT — peaju3yeT perieHus, ONTUMUABUPYET KO/I.

3. TecTupoBmmK — UIeT OMMOKK B KOJIe, HACTPAUBAET TUIIepIapaMeTphI.

ObGopyaoBanue m IIporpaMMHOe obecredeHne

HaunmMmenoBanue Onucanue

Bupryaiabhbiii ceppep Bcee pacderbl y4acTHUKU IIPOU3BOAMIIA HA BBIJIEJIEHHOM KarK-
JI0lf KOMaHJle BUPTYaJILHOM cepBepe. B3ammogeiicTBue ¢ cep-
BEPOM OCYIIECTBJISLIOCH Yepe3 BeO-uHTepdeiic HHTepaKTUBHOM
cpennl paspaborku Jupyter Notebook.

Tectupyrormas cucrema http | YYacTHUKE 3arpyrKaJii CBOM PEIeHUsI B TECTUPYIOIIYIO CHCTe-
s://cups.online/ru/conte | My JJI OIIEHKU PE3YJIHTATA.

sts/nto_big_data

Onucanue 3a1a4n

Tpebyercst TOCTPOUTH CHCTEMY PEKOMEHJAINN BUIe0O3alnceil Ha OCHOBE COOPaHHOIT
nndopmMaI, Koropas Jiexkut B CSV-daitiax.
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1. train.csv — ocHoBHAas TabIUNA COACPKUT UHPOPMAIIUIO O B3AUMOJICHCTBUU 10JIh-
3oBaresieii ¢ BugeozanucamMu. COCTOUT U3 YEThIPEX KOJIOHOK:

interaction_type — Tum B3amMmojciicTBusd: 1ike miam view;
timestamp — jara u BpeMsd B3amMojeiicTBug B Unix-cdopmare;
user_id — mAeHTU(UKATOP OJIb30BATEJISI;

video_id — waeHTHMUKATOD BUJICO3AINCH.

. csv — tabumiia ¢ uadoOpMalmeii o moab3oBaTesax. CoOCTOUT U3 ceMu KOJIOHOK:

user_id — wmjieHTUMUKATOD MOTH30BATE/IS;

gender — 1oJI noab3oBaresda: M nwin F;

age — BO3PACT IIOJIb30BATECIIL;

language — OCHOBHOIl 4A3BIK IIOJIL30BATEJIS;

city_id — xammupoBaHHBIN id roposa, B KOTOPOM KUBET I10JIb30BaTE/Ib;

birth_city_id — xsmmpoBaHHBIl id ropoja, B KOTOPOM POJUJICH II0JIb30Ba-
TeJIb;

create_date — JaTa CO3JaHnA aKKayHTa I10JIb30BaTeJId.

Komonku «city_id» m «birth_city_id» cogepkar JlaHHbIE OJHOTO W TOTO Ke

pojia.

3. video.csv — Tabiuma ¢ mHGOpMaIneii o Bugeoszanucsax. CoCTOUT U3 ceMu KOJIOHOK:

video_id — wjaeHTHMUKATOD BU/JIEO;
owner_id — wmjeHTUMUKATOP KaHAJIA;
duration — JJIATEALHOCTH BUJIEO, C;

upload_timestamp — jara u BpeMs 3arpy3ku Bujeo B Unix-gopmare.

4. owner.csv — tabsuna ¢ nadopmanueii o kKanajiax. CoCTOUT U3 MATH KOJIOHOK:

owner_id — ujaeHTH(dUKATOD KaHAJA;

subscribers_count — YKMCI0 TOIINCYUKOB;

last_active_date — mara mociiegHell aKTUBHOCTU;

city_id: string — X3mIMpPOBAHHBINA id TOPOJIa, B KOTOPOM paboTaeT aBTop;

create_date — jgara co3jlaHud KaHaJa.

HeobxomMo 3arpy3uTh B TecTUpyOINLyo cucremy CSV-caitsn ¢ pekomenarueit uieH-
TuUKATOPOB BUIEO3aIINCe /I KaxKI0ro 1oJb3oBareis. CSV-cails go/mKeH cocTosATh U3
JBYX KOJIOHOK:

® user_

id — ujeHTUMUKATOD MMOJIb30BATEIS;

e recommendation — cnucok u3 poBHO 10 pa3IUIHBIX UACHTHMUKATOPOB BUICO3AIH-
ceil, pa3/ieJIeHHBIX ITPOOETIOM.

Cucrema olneHuBaHUS

Pexkomennamnust orieHuBaeTcst Ha Habope JAHHBIX ¢ wHMOpMaIueit o Oy aymnx B3amMo-

JIECTBUMA.

st KazKJI0ro T0JIb30BATE Isi BHIUUC/IAECTCA YJ/IOBJIETBOPEHHOCTD IPEJICKa3aHeM KakK
CYyMMa 9HUCJIa TPOCMOTPOB U YJIeCATEPEHHOI'O YUC/Ia OTMETOK 1like JIst peKOMeH IOBAHHBIX
BHIeo3amuceil B OyayeM.

Pemenne OL€HUBaETCdA KaK CpeJHAdd YJIOBJICTBOPEHHOCTDL IIPEICKa3aHUEM II0 BCEM
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II0JIB30BaTCJIAM.

[TpenBapurenbno pemenne Oyger omeHeno Ha 25% mnosb3oBareneit, a (uHAILHOE
TecTUpOBaHUe OyJIeT Ha OCTaBINeiCs JacTH.

Pemenne 3agaun

Moo pemmuTh 3a/1ady AHAJTUTUYECKU, €CJIU MPEINOJ0KNATh, UYTO MOJIH30BaTe/N B
OCHOBHOM CMOTPST BUJIEO3AIIUCH C KAHAJOB, HA KOTOPBbIe OHU mojnucanbl. OHako 3Ta
nndopMalysg HeJOCTYIHA B aBHOM BHjle. [loaToMy HeoOXoauMo /1 KazKJI0ro M0JIb30Ba-
Tesd nepebpaTh BUICO3AINCH, ¢ KOTOPBIMU OH B3aUMO/JIECTBOBAJ, U OIIPEICTUThH KaHAJIbI,
Ha KOTOPBIe OHI OBLTTN 3arpyzKeHbl, a 3aTeM DEKOMeHJI0BaTh HamOoJiee MOMYJIIpHbIE BU-
JIE03aIUCH U3 ellle He MIPOCMOTPEHHBIX.

Tak>ke MOXKHO pelmTh 3a/a9y OOIIUM II0/IX00M K IIOCTPOEHUIO CUCTEM PEKOMEHIa~
nuii. Hampumep, ipu moMoriy pasjiokenus MaTpuil. /Ijis 3Toro Heo6XoImMo Mpe/ICTaBUTh
UCTOPHIO B3aMMO/IENICTBHSA MOJIb30BATE el U BHUJIE03aINCel KaK Pa3perKeHHYI0 MATPHILY,
B KOTOPOIT HEOOXOIMMO 3AIIOJIHUTH IIPOIYCKU.

B kadecTBe npumepa MpUBEJIEHO JIyUIllee PelieHrne KOMAHIbI T00e TUTe e,

-

import pandas as pd

import numpy as np

import random

from implicit.evaluation import mean_average_precision_at_k,train_test_split
from implicit.approximate_als import FaissAlternatingleastSquares
from implicit.nearest_neighbours import CosineRecommender,

— BM2bRecommender , TFIDFRecommender

7 from implicit.cpu.lmf import LogisticMatrixFactorization

g 1import scipy.sparse as sp

9 from implicit.bpr import BayesianPersonalizedRanking

10 from implicit.als import AlternatingleastSquares

@D Ut W N

11

12 train_df = pd.read_csv('train.csv',parse_dates=['timestamp'])

13

14 def chrono_split(df: pd.DataFrame, split_by_column: str = 'user_id', ratio: float

— = 0.7, col_timestamp: str = 'timestamp'):
15 df = df.sort_values([split_by_column, col_timestamp])
16 groups = df.groupby(split_by_column)
17
18 df ["count"] = groups[split_by_column].transform("count")
19 df ["rank_s"] = groups.cumcount() + 1
20
21 ratio = [ratio, 1 - ratio]
22 splits = []
23 prev_threshold = None
24 for threshold in np.cumsum(ratio):
25 condition = df["rank_s"] <= round(threshold * df["count"])
26 if prev_threshold is not None:
27 condition &= df["rank_s"] > round(prev_threshold * df["count"])
28 splits.append(df [condition] .drop(["rank_s", "count"], axis=1))
29 prev_threshold = threshold
30
31 return splits

32
33 def train_val_split(train_df: pd.DataFrame,val_users_n: int = 200_000) :
34 user_ids = train_df['user_id'].unique()
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35
36
37
38
39
40
41

42
43
44

46
47
48
49

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

70
71
72
73
74

75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90

user_ids_val = random.sample(list(user_ids), val_users_n)
condition = train_df['user_id'].isin(user_ids_val)

val = train_df [condition]
val_no_targets, val_targets = chrono_split(val, ratio=0.7)

train = pd.concat([train_df[“condition],
— val_no_targets]) .sort_values('timestamp')
return train, val_no_targets, val_targets

random. seed (56)

train, val_no_targets, val_targets = train_val_split(train_df,val_users_n=100_000)
idxes = train.index

train['user_id'].iloc[0]

train['video_id'].value_counts() [:10]
val_no_targets[val_no_targets['interaction_type'] !'= 'view'].shape[0] /

— val_no_targets.shape[0]

def apk(actual, predicted, k=10):
if len(predicted)>k:
predicted = predicted[:k]

score = 0.0
num_hits = 0.0

for i,p in enumerate(predicted):
if p in actual and p not in predicted[:i]:
num_hits += 1.0
score += num_hits / (i+1.0)
if not actual:
return 0.0
return score / min(len(actual), k)

def mapk(actual, predicted, k=10):
return np.mean([apk(a,p,k) for a,p in zip(actual, predicted)])

val_labels = val_targets.groupby('user_id') ['video_id'].apply(lambda
< x:x.tolist()).tolist()

train_best_cols = train['video_id'].value_counts().index[:10]
mapk(val_labels, [train_best_cols] * len(val_labels),k=10)

train['is_like'] = train['interaction_type'].apply(lambda x: 1 if x == 'like' else
- 0)

video_features = train.groupby('video_id')['is_like'].agg(['sum', 'count'])
video_features['index'] = video_features['sum'] * 10 + video_features['count']

video_features['video_id'] = video_features.index

train_best_cols = video_features.sort_values(by='index')[::-1][:10].index.tolist()
mapk(val_labels, [train_best_cols] * len(val_labels),k=10)

video_features[['video_id','index']].index = range(video_features.shape[0])
video_features['range'] = range(video_features.shape[0])
video_features = video_features.set_index('range')

train = train.merge(video_features[['video_id','index']],on="'video_id")

train['index'] = train['index'] .map(lambda x: x ** 0.25)
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91
92
93
94
95
96
97
98
99

100
101
102
103
104
105

106
107
108

109
110
111
112
113

114
115
116
117
118
119
120
121
122

123
124
125
126
127
128
129
130
131
132
133
134
135

137

138

139

140

141

users_inv_mapping = dict(enumerate(train_df['user_id'].unique()))
users_mapping = {v: k for k, v in users_inv_mapping.items()}

items_inv_mapping = dict(enumerate(train_df['video_id'].unique()))
items_mapping = {v: k for k, v in items_inv_mapping.items()}
len(users_mapping) ,len(items_mapping)

def get_coo_matrix(df,user_col='user_id', item_col='item_id',
< weight_col=None,users_mapping=None, items_mapping=None):
if weight_col is None:
weights = np.ones(len(df), dtype=np.float32)
else:
weights = df [weight_col].astype(np.£float32)

interaction_matrix =

— sp.coo_matrix((weights, (df [user_col] .map(users_mapping.get),
— df[item_col] .map(items_mapping.get))))

return interaction_matrix

train_mat = get_coo_matrix(dfztrain,user_colz'user_id', item_col='video_id"',
— weight_col='index', users_mapping=users_mapping,
< items_mapping=items_mapping) .tocsr()

model = LightFM(no_components=5)
model.fit(train_mat)

def predict_impl(model, test_users, mat, users_mapping, items_inv_mapping, N=10,
— falh=True):
recs,scores = [],[]
for id in (test_users):
row_id = users_mapping[id]
ranks = model.predict(row_id, mat[row_id])
recs += [[items_inv_mapping.get(it) for it in ranks[0]]]
scores += [ranks[1]]
return recs,scores

def predict_impl_batched(model, test_users, mat, users_mapping, items_inv_mapping,
< batch_size=1024, N=10, falh=True):
recs,scores = [],[]
N = len(test_users)
for i in (range(O,N,batch_size)):
ids = test_users[i:i+batch_size]
row_id = [users_mapping[id] for id in ids]
ranks_lst = model.predict(row_id, mat[row_id], N=N)
for ranks in ranks_lst:
recs += [[items_inv_mapping.get(it) for it in ranks[0]]]
scores += [ranks[1]]
return recs,scores

val_group = val_targets.groupby('user_id')
act = val_group['video_id'].agg(lambda x:x.tolist()).tolist()
val_users = val_group.agg(lambda x:x.tolist()).index.tolist()

ktop = 100

test_preds, test_scores = predict_impl(model, val_users, train_mat, users_mapping,
< items_inv_mapping, N=ktop, falh=True)

test_preds, test_scores = predict_impl(model, val_users, train_mat, users_mapping,
— items_inv_mapping, N=ktop, falh=True)
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142
143
144

145
146

147
148
149
150
151
152
153
154
155
156

157
158
159
160
161
162
163
164

165
166

mapk (val_labels,test_preds,k=ktop)

pd.DataFrame ({'preds':test_preds,
— 'scores':test_scores}).to_parquet (' TFIDF_preds_vall00.parquet')

train_df['is_like'] = train_df['interaction_type'].apply(lambda x: 1 if x ==
— 'like' else 0)

video_features = train_df.groupby('video_id')['is_like'].agg(['sum', 'count'])
video_features['index'] = video_features['sum'] * 10 + video_features['count']
video_features['video_id'] = video_features.index

video_features[['video_id', 'index']].index = range(video_features.shape[0])
video_features['range'] = range(video_features.shape[0])

video_features = video_features.set_index('range')

train_df = train_df .merge(video_features[['video_id', 'index']],on='video_id")
train_df['index'] = train_df['index'].map(lambda x: x ** 0.25)

train_mat = get_coo_matrix(df=train_df, user_col='user_id', item_col='video_id',
< welght_col='index', users_mapping=users_mapping,
— items_mapping=items_mapping) .tocsr()

model = TFIDFRecommender (K=ktop)
model.fit(train_mat)

sample_sub = pd.read_csv('sample_submission.csv')
test_id = sample_sub['user_id'].tolist()

test_preds,test_scores = predict_impl(model, test_id, train_mat, users_mapping,
— items_inv_mapping, N=ktop, falh=True)

pd.DataFrame ({'preds':test_preds,
— 'scores':test_scores}).to_parquet (' TFIDF_preds_test100.parquet')

MaTtepuaJjbl U KypcChl JIJid MOJIOTOBKU

e OmtaitH-y4eOHUK 110 MaIIMHHOMY 00ydeHuto: https://education.yandex.ru/ha

ndbook/ml.

e Hauwasno paborsl ¢ Pandas: http://pandas.geekwriter.ru/getting_started/i

ndex.html.

e OcHoBol anaju3sa janabix 1 Python: https://practicum.yandex.ru/data-analy

sis-basic/.

e Bgrejenne B Data Science u mammnanoe obydenne: https://stepik.org/course/

4852/.

e PexomeHaTesIbHBIE CUCTEMBI Ha IIPaKTHKe: https://stepik.org/course/172126

/.
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Kpurepun omnpeaesaenus nobegauresaeit u
IIPU3€POB

IlepBrlit oTOOPOYHLII dTan

B nepBom oTbopodHOM FTATe YYACTHUKU PEIIaInd 3aJIa91 IPEJIMETHOTO Typa 10 JIBYM
npeaMeTaM: MaTeMaTUuKe " I/IHCbOpMaTI/IKe 1 MH2KCHEPHOT'O TYypa. B KaxKJI0M IIpeJaMeTe
MaKCHUMaJIbHO MOXKHO ObL10 HabOpaTh 100 OGaJutoB, B nnkenepaoMm Type 100 6asmon. [lasa
TOro, 9TOOBI IMPONUTH BO BTOPOI 3Tall YIACTHUKH JOJIKHBI OBLIH Habparhb B CyMMe IIO
obouMm mpejiMeTaM He MeHee 125 6as110B, HE3ABUCUMO OT YPOBHS.

BTopoit orbopounbIii 3TaIl

Konudecrso 6a/108, HaOpaHHBIX IIPU PEIIEHUH BCEX 3a/1a9 BTOPOTO OTOOPOYHOTO T~
na, cymmupyercd. [lobeauresn BToporo oTOOpOYHOTO Talla JOJKHBI ObLIN HaOpaTh HE
Menee 300 O6aJLIOB, HE3ABUCUMO OT YPOBHSI.

SaKJIIOUYNTEJIbHbBIN 3Tall

Nrousudyasvruiti npedmemusiti myp

e MaTeMaTHKa — MaKCUMaJIbHO BO3MOXKHBIN Oasi1 3a Bee 3ajaqn — 100 6as1ios;

e uH(OpPMATHKA — MaKCUMaJIbHO BO3MOXKHBIN OaJsi1 3a Bee 3a1adu — 100 6aJLioB.

KomardHnwiti uHatceHepHvili myp

Komanpl 3aK/II09uTeIbHOTO dTala MoJIyvdaIl 38 KOMAHIHbIN WHKeHepHblit Typ ot ()
70 100 basutoB: KoMaH a8, HAOpAaBIas HAKMOOJIbIee TUCIO0 OAJITIOB CPEIU APYTUX KOMAH/I,
CTAHOBUJIACH KOMAH,I0#-1100€/InTe /1eM.

Bce pesysibrarhl KOMaH I HOPMUPOBAJIKUCH 110 (DOPMYIIE:

100 x x
MAX '’

rae © — Jucjio 6asIoB, HaOpaHHBIX KOMAaH IO,
MAX — gucjo 6a/10B, MAKCIMAJIBHO BO3MOYKHOE 38 WHXKEHEPHBIH TyP.

B zaxsmounTebHOM 3TaIe OJTMMINAJIBI WHIUBU/IyaIbHbIe OAJIbI yIACTHUKA CKJIAJIbI-
BaIOTCS U3 JBYX YaCTeil, KaXKasi U3 KOTOPBIX UMEEeT COOCTBEHHBIN Bec: OAJLIbI 33 WH/IUBU-
JlyaJbHOE PeIeHne 3ajad 1o peameraM (MareMaTrka, nHdopMarnka) ¢ Becom K = 0,2
KaXKJIbIil TIpejiMeT U OaJsiIibl 3a KOMAaHJIHOe pelleHne 3a/ad WHXKEHEPHOTO Typa C BEeCOM

Ky =0,6.
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Wrorosuiii 6asn onpeaensercs no Gpopmyie:
S =K;-(S1+85)+ K, S,

re S7 — 6asul IepBoii YacTy 3aK/II0IUTETLHOTO Talla 10 MaTeMaTuKe (IIpeJIMEeTHBIH Typ)
B cTobaIbHOI cucteMe (5] yaxe = 100);

Sy — GaJjul mepBoil YacTu 3aKJIIOYATENTHLHOrO dTana 110 uHMOpMaTuKe (IpeJMeTHbIi
Typ) B cToba/LIbHOi cucteme (59 yaxe = 100);

S3 — WTOroBBI OajI WHXKEHEPHOTO KOMAHJHOIO Typa B CTODAJIBHON crcTeme

(SS MakKc — 100)

I/ITOFO MaKCHUMaJIbHO BO3MO}KHBHU/I I/IH,ZLI/IBI/I,ZLyaﬂbHBIﬁ 6a.HJI yqaCTHI/IKa 3aKJIH4YUTEJIb-
goro arara = 100 6aJuIoB.

Kpumeputi onpedeaerus nobedumeneti u npu3epos

Hro6b1 onpeie/nThb nobeuTeseil u Ipu3epoB (HE3aBUCKMO OT KJIacca) HA OCHOBE MH-
JIMBUJTYATBHBIX PE3YJIBTATOB YYACTHUKOB, ObLI c(hOPMUPOBAH OO PEATHHT BCEX YIACT-
HUKOB 3aK/II0YnTebHOr0 dtamna. C Hadajga pefiTumHra ObLIM BRIOpaHBI 5 mobeauTeseil u
12 npusepos (mepsBble 25% y9acTHUKOB PEATHHIA CTAHOBATCS MOGEIUTEAME WU PU36e-
pamMu, u3 HuX nepsbie 8% CTaHOBSTCS TOOEIUTEISIMU, OCTABIIMECS — [IPU3EPAMH ).

Kpumeputi onpedeaernus nobedumeneti u npu3epos
(ne3asucumo om yposHs)

Kareropus KoanyecTtBo 6as10B
ITobemurenn 59,15 u BoIIIE
[Ipusepnt Ot 44,99 o 55,83




Pabora macraBauka mocje HTO

Yuacrue mrogbHEKa B OIuMINage MOXKET 3aBEPIINTHLCS IOCJE JII0OOTO U3 3TAIIOB:
[IEPBOTO WJIM BTOPOTO OTOOPOTHBIX JTHOO MOC/IE 3aKII0UNTEIHHOIO dTala. B KaxK oM CIy-
Jae 1ocjie 3aBepIieHns yIacTus HaCTaBHUKY HEOOXOIMMO ITPOBECTH ¢ YIeHHKaMK ped.iek-
CHUIO — O6Cy,ZLI/ITb HO.Hy‘IeHHbeI OIIbIT " IIpO&HaJII/ISI/IpOBaTb, 9TO IIO3BOJINJIO JOCTUYb ycne—
Xa, a 9TO IIPUBEJIO K HeyJgade.

Baxxnast 3aj1a1ua HacTaBHUKA — IPEBPATUTH HEy/Iady B MHCTPYMEHT OY/IyIIero ycre-
xa. /st 9T0ro HeoOXOMMO BMECTE C yUeHUKAMU HAMETUTH IJIaH Pa3BUTHS KOMIICTCHITUM
U IOJArOTOBKU K Oyayrnemy ce3ony Oummnuazibl. [logpobHble MaTepuasbl O IPOBEICHII
pedtekcuu npescrasiensl B Kypce «Hacrapauk HTO»: https://academy.sk.ru/even
ts/310.

HacraBnuky BakHo mponHMOpMUPOBATH PYKOBOJICTBO 00PA30BATEIHLHOTO YUPEXK Ie-
HUs, €CJIN €ro yJallfecs cTajau (puHAJIUCTaMU, IIpu3epaMu u nodeauresnamu. [Iydananoe
IPU3HAHNE BHICOKUX PE3YIBTATOB JOTOJHUTEILHO MOBBINTAET MOTUBAIIUIO.

B nporiecce pediekcun ¢ yaeHUKaM#, HE CTABITUMU IIPU3EPAME WU OOEIUTEIIMUA,
PEKOMEHJIyeTCA VIEIUTh 0co00e BHUMaHUE OCOOEHHOCTSIM KOMAaHJIHOI paboThl: pacipe-
JIEJIEHUIO POJIeii, IJIAaHUPOBaHUIO pabOThI, BOZHUKAIOIIMM IIpobemaM. [ljis sToro moryr
UCII0JIb30BATbCS OIPOCHUKU JIJIs CAMOOIEHKN COOCTBEHHON pabOThl U B3AMMHON OIEHKU
ydacTHHKaMU JIpyrux wienoB KoMauabl (P2P). Takue onmpocHUKH MOTYT BBISIBUTH BHYT-
peHnue npodIeMbl KOMAaH/IbI, JJIsi PEIICHUS KOTOPLIX B ILJIAH TOJNOTOBKUA MOYKHO JIOOABUTD
MEpPONpPUATHS, HAlIpABJIECHHBIE HA €€ CIIJIOUEHHUE.

Crout pacckazarb, uro B uctropun HTO Ob110 MHOrO IpuMepoB, Korja He 1mo0e/ B
B IIePBLIIl pa3, Ha CJIEIYIONMMI IO/ YYACTHUKU ITOKA3bIBAJINA BIECYATIMIONINE PE3YIHTATHI,
oJlep2KaB T00eTy cpa3y B HEeCKOJbKHX NMpoduidax. KoHedHo, Ba)KHO OTMETUTH, YTO TaK
MIPOUCXO/IUT TOJILKO MIPU yUeTe MPOILILIX OMMOOK U MOAroToBKe K OymMimaje B TedeHne
roJia.

Emte oganm nampasiernem paborsl HacTapauKa mocie HTO moxker crath co3manne
KPY2KKa [10 HallPaBJIeHUIO Tpoduieil mim 1o popMUPOBAHUIO HEOOXOIUMbBIX KOMIIETEHITH:
[IPOrpaMMUPOBAHNE, JJIEKTPOHUKA, poboTroTexHuka, 3D-monenuposanue u T. 1. Popmar
110/TOOHOTO KPY?KKa MOYKET OBITh PA3JIMIHBIM: KOPOTKUE MOJLYJIU, JOMOJTHUTETbHBIE KYPCHI,
dakyIbTaTUBBI, TPYIIIIHI JIOTOJHATEILHOTO OOpa3oBanus. s co3manust Kpy»KKOB MOXKHO
BOCTIOJIb30BaThCsI 00pa30BaTEIbHBIMI ITpOTpaMMaMu, omybnkoBanabiMI Ha cafite HTO:
https://ntcontest.ru/mentors/education-programs/.
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Bazkubim akTopom ycremnHoro ydactus B ciaeayommnx cezonax HTO moxker crarh
HO/IIePKKa, POJIUTEICH YICHIKOB. SHAKOMCTBO C POJINTEISIMU TIOMOTAeT HACTABHUKY IIPO-
JIEMOHCTPUPOBATH UM BaXKHOCTH KOMIIETEHITNI, pa3BuBaeMbIX B rporiecce yaactus B HTO,
Jtst OyJIyInero oopa3oBaHusl U Kapbepbl MIKOJIBHUKOB. [losaep:kka pojauTesieit momoraer
MOTHBUPOBATH yYACTHUKOB M TIO3BOJIAET BBIJIEJIUTH HEOOXOJIMMOE BpeMs Ha 3aHATUS B
KPYKKe.

C yYacTHUKAMU-BBITYCKHUKAMUA HACTABHUKY PEKOMEH]IyeTCs OOCYIUTb UX JlajIbHeil-
1ree mpodeccuoHaIbHOE PA3BUTHE U €10 CBs3b ¢ BhiOpanubivMu 1ipoduisivu HTO. Oraens-
HO MOXKHO 0OpaTHUTh BHUMAaHUE Ha JIbI'OTHI JJIs TI0OEINTe el U IIPU3epOB, IpearaeMble
B By3aX C MHTEPECYIONIUMU YYeHUKa HalpaBieHusaMu. Kpome Toro, psiji By30B Ipejyia-
raeT JbroThl Jjsd Bcex dunamuctoB HTO, a Takxke yunrbhiBaer pesysnbrarsl Konkypca
1udposbix moprdosmo «Taganr HTO».
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