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1. BBegeHue

1.1. HanmonanbHagd TexHoJOrnuyecKas
oJMMIIMAaaa

Bcepoccuiickas MexXaUCUMIIMHAPHAS OMMMIHMAAa KoJAbHUKOB 8—11 knacca «Hauu-
OHaJIbHasl TeXHOJIorHUecKasi onumnuana» (nanee — Onaumnuana, HTO) nposonuTcs B co-
OoTBeTCTBUM ¢ pacnopsikeHueM [lpaButesnbctBa Poccuiickoit @enepaunu ot 10.02.2022
Ne 211-p npu kooparHauuu MUHHCTEpPCTBA HAYKU W BbicLIero o6pasoBanus Poccuiickoi
@Denepauuu U npu comedcTBUM MuHucTepcTBa npocelleHusi Poccuiickoit ®enepanuuy,
MunucrepctBa UH(PPOBOr0 Pa3BUTHS, CBS3W U MACCOBBIX KOMMYHHKaUWi Poccuiickoi
Denepannu, MuUHHUCTEPCTBA NPOMBILIIEHHOCTH U TOproBn Poccuiickoit @enepanun, Ac-
COIMAlIMM YYaCTHUKOB TEXHOJIOTMUECKHUX KPYXKKOB, AreHTCTBa CTpaTernyecKHUX MHHUIHA-
TUB 110 MPOJABUKEHHIO HOBbIX NpoekToB, AHO «Poccust — ctpana Bo3moxkHocTel», AHO
«[Tnarpopma HauuoHanbHOH TeXHOJOrMUECKOH MHHULMATHUBBI» U POCCHHCKOro NBHXKeHUS
netell U MoJsiofexu «JlBuxeHue [lepBbix».

[IpoekTHoe ympaBseHue OJMMNUANOH OCYIIECTBJSET CTPYKTYpPHOE MOApPa3aeseHHe
HauuoHnanbHOro ucc/enoBaTelbCKOTO YHHBepcUTeTa «Breiciias I1IKoJa 3KOHOMHKH» —
entp HauuoHanbHON TexHoJOrMueckKod osumnuanbl. OpraHu3alrOHHBIE KOMHUTET IO
MOATOTOBKE M MpoBefeHHI0 HaunoHanbHOH TeXHOJOTMYECKOW OJIMMIHAAbl BO3TJIABJSIOT
nepBbld 3amecTuTe b PykoBoautesss Anmunuctpauun [Ipesunenta Poccuiickoit Penepa-
nuu C. B. Kupuenko u 3amecturtens [lpencenarens IlpaButenbctBa Poccutickoin Pepe-
pauuu . H. YUepHbilieHko.

HauuonanbHasi TexHoJornyeckass oJMMIUaga — 3T0 KOMaHAHas WHKeHepHass OnnM-
nuaja, Mo3BoJsiiollas WKOJbHUKAM padoTaTh B CaMbIX MEPeNOBbIX WHKEHEPHbIX Harpas-
nenusx. OHa 6asupyercs Ha onbiTe Onumnuansl Kpyxkosoro neuxxenus HTH u nmposo-
nutest ¢ 2015 roma, a ¢ 2016 roma BXomMT B mepedeHb PoccHilcKOTO coBeTa OJHUMIIMAL
IIKOJbHUKOB W 1aeT nobenuTesiiM U MpU3epaM JbCOThl PU MOCTYIJIEHUH B YHUBEpPCHTe-
THI.

Bcero 3asiBKM Ha ydyacTHe B jecsaToM tobuneiHom ce3oHe (2024-25 rr.) caMbix Mac-
mtabHeiXx B PoccuM KOMaHIHBIX MHXKEHEPHBIX COpeBHOBaHHSAX mopanu Oosee 140 Thicsy
mKoJbHUKOB. O61muii oxBat onuMnuanbl ¢ 2015 roga npesbicus 880 Thicsy y4aCTHHUKOB.

HTO cnoco6eTByeT (hOpMHPOBAHHIO MPOQPECCHOHANBHON TPAEKTOPHH IIKOJbHHUKOB,
yBJIEUEHHBIX HAayYHO-T€XHUYECKUM TBOPYECTBOM M MOMOTaeT UM:
® OIpelesUTh CBOM MHTEpeC B MHpe COBPEMEHHBIX TeXHOJOTHH;
® IOJIYYUTh OMBIT pPelleHUs] KOMIJNIEKCHbIX HHKEeHEPHbIX 3a71ad;
® 0CO3HAHHO BbIOPATb BY3 /151 MPOLOJIKEHHS 06yUeHHs U MOCTYNUTb B HETO HA JIbrOT-
HBIX YCJIOBHUSIX.

Kpowme toro, HTO no3BosisieT Kaxk10My y4aCTHHUKY MO3HAKOMUTHCS C MEPCIEKTUBHBI-
MU HamnpaBJeHUSMU TEXHOJIOTMYECKOTO Pa3BUTHS, BEAYLIMMH IKCIEepTaMu W HAWTH enu-
HOMBILIJIEHHHUKOB.



Ilennocmu HTO

HaLLI/IOHaJIbHaH TeXHOJIoTh4YecCcKasd OoJIMMIIMaga — KOMaHIHble HH2KeHepHble COPEBHO-
BaHUA [OJisd HIKOJbHHWKOB W CTYOEHTOB. OJ'II/IMHI/IaILa C031aeT YHHUKaAJbHOE MNPOCTPAHCTBO,
OCHOBAHHO€ Ha O6LU,HX HEHHOCTAX W CMBICJAAX, KOTOPbIMH OeJATCA BCE YUYACTHHKH IIPO-
gecca: LIKOJbHUKH, CTYAEHTHBI, OPraHru3aTopbl, HACTABHUKH U IKCIEPTHI. B ocnose Onum-
NHUaabl JIEXKHUT IpeacTaBjeHrde O COBPEMEHHOM TE€XHOJOTHYECKOM 06p330BaHI/II/I KaK HOBOM
YKJaane XKM3HU B 6bICTp0 MeHAIeMCcsd MUpe. dta MOIEJIb IpeAroJJgaraeT:

® JOCTYMHOCTb Ka4€CTBEHHOI'O O6y‘-{eHI/IH IJisd BCEX, KTO CTPEMHUTCSA K 3SHAHHUAM;
® BO3MOXKHOCTb HENPEPBIBHOI'O PA3BUTHUS,

® COBMeCTHO€ (POPMHUPOBAHME CPelbl, Te T'YMaHUTapHble 3HAHUS U HOBble T€XHOJIOTUH
B3aMMHO yCUJIMBAIOT APYT Apyra.

I1o — 00pas obuiecTBa Oyayllero, B KOTOPOM y4acTHUKU OJUMIMAAbl 0Ka3blBAIOTCS
yXKe CerofHsl.

Pewameo npulczladubte saaauu, HayeJleHHble Ha YMHOICeHUue o6u;ecm6elmoeo 6naea

B 3aJaHudgXx OJ'II/IMHI/IaILbI HCIIOJNb3YIOTCA aKTyaJIbHbl€ BbI3OBbl HAYKH H TEXHOJIOI‘I/Iﬁ,
aIalnTHpPpOBaHHbIE I10J YPOBEHbL IIKOJbHHUKOB. OHHu uMerT HpI/IKJIaI[HOﬁ XapakKTep U OT-
paxawT peaJibHbIe HOTpE6HOCTI/I O6LL[€CTB21, d CUCTEMHOE U HpqueCCI/IOHa.HbHOE pelieHue
nogo6HBIX 3a1au CHOCO6CTByeT Pa3BUTHIO ob1iero OJara. OJII/IMHI/IaILa rnpeaocTaBJsdeT BO3-
MO2XHOCTb HOHpO6OBaTb cebs B 3TOM HalpaBJIEHUH Yy2Ke CerogHd U HaWTH eJUHOMBILLJIEeH-
HHKOB.

Co3dasamo, a He mosbKo nompedasmo

CrpemJsieHHe K CO3[@HUIO HOBOTO LEHHUTCS Bbillle MOTPebJeHHUs] FOTOBOro, a OpHeH-
Talusl Ha OOLIeCTBEHHYIO MOJb3y — BbIllE JHYHOHU BBITOABl. DTO He HCKJUaeT 3a60Ty
0 COOCTBEHHBIX MHTepecax, HO MOAYepPKHBAeT: TBOPUECTBO MPUHOCHUT OOJIblIe YAOBJETBO-
peHusi, 4yeM maccuBHOoe noTpebsenre. OnuMnuaga — COBMECTHBIH TPYA OPraHHW3ATOPOB,
NMapTHEPOB M yYAaCTHUKOB, B KOTOPOM BaxKHee CTPeMJIeHHe pellaTb oOllye 3anayu, 4eM
KPUTHKA UYKHUX YCHJHUH.

Pabomameo 6 Komande

Komannnasi paboTa paccMaTpuBaeTcsl He TOJbKO KaK 3(PPeKTUBHBIH cOCO0 AOCTHKE-
HUS Llesiel, HO U Kak OCHOBa il (POPMHUPOBAHUS cOOOLleCTBa, 0ObeIHNHEHHOIO OOLIHMMHU
neHHocTsiMH. KomaHna momoraer packpblTb MHAWBHUIYAJbHOCTb KaxKAOTO, MPU 3TOM CO-
XpaHsisg yBaKeHUe K ApPYruM. Takue ropr3oHTa/bHble CBSI3U HEOOXOAMMBI MAJ peasusa-
IUM aMOMLHO3HBIX TEXHOJOTMUeCKUX MpoekToB. OMMMIUaza crnocoOCTBYeT (opMHpOBa-
HUIO NOJOOHOT0 cOoO00IIeCcTBa U MpUIJallaeT K ero CO3[aHHUI0 BCeX 3aUHTEPeCOBAHHBIX.

Ocsausamo u omeemcmeeHHO pa3susamb HOBble mexHoJlocuu

CoobuectBo HaunoHanbHOH TeXHOJOrHYecKod oauMnuanbsl — yacTb KpyKkoBoro
neuxkenns HTH, oObenrHeHHble HHTEPECOM K COBPEMEHHBIM TeXHOJOTHSAM, CTpeMJIeHHeM



K MX NOHHMAHHIO U CO3[aHUI0 HOBOTrO. BO3MOXKHOCTH TEXHOJIOTHH IOCTOSSHHO pacLIMpsi-
I0TCS, OHAKO Pa3BUTHE HOJKHO COMPOBOXKIATbCS OTBETCTBEHHOCTbIO. DTHKA HHXKeHepa
U y4eHOro MpeanoJaraeT 0CO3HaHHe MOCJeNCTBUH CBOUX pellleHUH. [71aBHOe mpaBu/jo —
co3/laBasl HOBOE, He HABPEIUTh.

Hezpams wecmno u npobosame cebs

Llenutcs uectHast mobdesa, JOCTUTHYTAsl B pAMKaX YCTAHOBJEHHBIX MPaBUJI. DTO Mpes-
roJiaraeT 0TKa3 OT CIIUChIBaHUSA, AaBJeHUS U MaHUNYAsAUMH. HecTHas Urpa o3HauaeT yBa-
XKeHHe K cebe, KoMaHfe U comepHukaM. OsmuMmnMaga nopjepKuBaercs Kak OesonacHoe
NPOCTPAHCTBO, Ile KaXKAbld MOXeT NMpoOoBaTh HOBOE, He OMacasicCh OLIMOOK, U MOCTeMNeH-
HO CTAHOBHUTBLCS CUJIbHee U yBepeHHee B cele.

Bboimo uenosexom

CopeBHOBaHHUS — 3TO CJOXKHBIH M 3MOLIMOHAJIbHO HACHILIEHHBIH Mpoliecc, B KOTOPOM
0COOEHHO BaKHbl MOPSOUHOCTb, BEXKJIUBOCTb U UYTKOCTb. DMIMATHS, yBaxKeHHe U 3a60-
Ta [eNalT ydyacTHe MOJIe3HbIM U KOM(pOPTHBIM. BBICOKO LeHUTCs GepekHoe OTHOLIeHHe
K JIOAAM M HUX TPyHdy, OTKa3 OT TOKCHUYHOU KPUTHKH U TOTOBHOCTb HECTH OTBETCTBEH-
HOCTb 3a CJIOBA M MOCTYNKH. YuacTue B 00LIeM JeJse MOMOraeT He TOJbKO OKPY2KaIoLUM,
HO U CaMOMY YeJ/IOBEKY.

Opeanusayuonnaa cmpycmypa HTO

HTO — mexnpenmerHas onumnuana. CrieKTp cOpeBHOBATEbHBIX HaMPaB/aeHUH (Tpo-
¢uneit HTO) chopmupoBaH Ha OCHOBe aKTyasbHOTO TEXHOJOTMYECKOr0 MakKeTa U CBsI3aH
C pelleHHeM COBPEeMEHHBIX MPOOJeM B Pa3NHUHBIX TEXHOJOTHYeCKHX oTpacasx. C moa-
HBIM NepevyHeM HarnpaBjeHUH (mpoduiel) MoxKHO o3HaKOMUTbes Ha caite HTO: https:
//ntcontest.ru/tracks/nto-school/.

CopeBnoBanus B pamkax HTO npoBoxsTcs rno yeTblpeM TpeKam:

1. HTO Junior gas mkoabHUKOB (D—7 KJacchl).
2. HTO wmkonbuukoB (8—11 kJacchr).
3. HTO crynenros.

o

. Konkypc nudposbix noprdonuo «Tamant HTO».

B 2024/25 yye6nom rony 21 npocduabp HTO Bkitouen B [lepeueHb oMMIHAL IKOJb-
HUKOB, exKerofgHo yTBepxkaaemblil [Ipukasom MuHucTepcTBa HayKH U BhICLIero o6pas3oBa-
uus Poccuiickoit @enepanuu, a Takxe B [lepeueHb onuMnuan v HHBIX UHTEJJIEKTYaJbHbIX
¥ (MJM) TBOPUYECKHUX KOHKYPCOB, YTBEpKAaeMblil MPHKa3oM MHUHHCTepPCTBA MPOCBEIIeHUS
Poccuiickoit @enepaunu. 1o naet mpaso nobeautesnsiMm u npudepam npoduieir HTO no-
CTYyTNaTh B By3bl CTpaHbl 0e3 BcTynuTenabHbIX ucnbiTanuil (BBU), moayuuts 100 6ansos
El'D uau pononHutebHele 10 6an0B 32 UHAMBUAYyaJbHble NoCcTHKeHUs. [IpenmylecTBa
npu noctynyeHud nobeautensm u npuszepam HTO npennarator 6osee 100 poccuiickux
BY30B.

HTO nns wxonpHuKOB 8—11 KsaccoB MpoBOAUTCS B TPH 3Tama:

o [lepBblii 0TOOPOYHBIA 3Tam — 3a04YHBIH MHAMBUAYAJbHBIH. YdyacTHUKaM MpenJa-
raloTCsl MpeAMeTHBIA Typ, COCTOSILUMHA W3 3ajad [0 ABYM NpeaMeTaM, CBSI3aHHBIM
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c BbIOpaHHBIM NpoueM, a TakKe HHXKEHEepHBIH TYyp, 3afaHHUs KOTOPOrO IOrpy-
JKAIOT YYaCTHUKOB B TeMaTHKY MNpoduJsi; obpazoBaTesbHbId MOAYJIb (DOPMUpYET
TeOopeTHUeCKHe 3HAHUS U NPelCTaBIEHHS.

Bropo#i ot6opouHbll 3Tam — 3a0uHbId KoMaHAHBIA. Ha 3TomM 3Tame yudacTHUKH
BBIITOJIHAIOT KaK UHAMBUAYaJbHbIE 3alaHUSl HA MPOBEPKY KOMIIeTEHUHH, TaK U KO-
MaHAHble 3aa4H, COOTBETCTBYIOLLHE BbIOPAHHOMY MPOQUJIIO.

3aKJIUYUTEJbHBIH 3Tall — OYHBIA KOMaHOHBIH. B TeueHune 5—-6 nHeld KOMaHILI
YUaCTHHUKOB CO BCeH CTpaHbl, YCMEUIHO Mpoluealire o6a OTOOPOUHBIX 3Tama, Co-
PEBHYIOTCSl B PelIeHHWH KOMIJIEKCHBIX MPUKJ/JIALHBIX UHXKEHEePHBbIX 3a1a4.

Hpogunu HTO 2024/25 yuebrozo 200a u coomsemcmayroujuti yposens PCOII

IIpoduau I1 yposus PCOII:

ABTomartu3auusi GH3HEC-TIPOLECCOB.
ABTOHOMHBIE TPAHCIIOPTHBIE CHCTEMHBI.
BecnunoTHble aBUalLlMOHHbIE CUCTEMBI.
BoznHble po60oTOTEXHHYECKHE CHCTEMBI.
WHuxeHepHble OHMOJOTHYECKHE CUCTEMBI.
Hanocuctembl 1 HaHOMHXKEHepHUS.
HefipoTexHO/JOTHH U KOTHUTHUBHbIE HAyKH.
TexHosorun 6ecrnpoBOAHOH CBSI3U.
LudpoBeie TEXHONOTHH B apXUTEKTYpeE.

A nepHele TeXHOJOTHH.

IIpo¢punn II1 ypoua PCOII:

AHanu3 KOCMHUECKHX CHUMKOB U T'e€ONPOCTPAHCTBEHHBIX NAHHBIX.
AspokocMHUECKHE CHCTEMBI.
Bosbluive nanHble 1 MallMHHOE O00y4yeHHe.
['eHOMHOe penakTHpoOBaHHUe.
HHuTennextyanbHble poOOTOTEXHUYECKHE CHUCTEMBI.
WHTennexTyanbHble SHEPreTHUECKHE CUCTEMBI.
HNudopmanmonnas 6e30macHOCTb.
HcKyccTBeHHBIH UHTEJJIEKT.
Jleraromas po60TOTEXHUKA.
CnyTHHKOBBIE CHCTEMBI.
Knacrep «BupryanbHblie Mupbl»:

¢ PaspaboTka KOMNbIOTEPHBIX HIP.

¢ TexHOJOrMKU BUPTYaNbHOH peasbHOCTH.

¢ TexHosoruu NONONHEHHOH peasbHOCTH.

IIpo¢unn 6e3 yposusa PCOIII:

Nudoxumus.

KBaHTOBBIN MHXKHHUAPUHT.

HoBbie matepuasnsbl.

[IporpammHast vHxeHepHsi B (DUHAHCOBBIX TEXHOJIOTUSX.



COBpeMeHHaH NnuiieBass NHXKeHepusd.

YMHBIN TOpOL.

Yp6aHucTHKa.

L{udpoBeie ceHCOPHBbIE CUCTEMBI.

PaspaboTka MOOUJIBHBIX MPUJIOKEHUH.

O6paTtuTe BHUMaHHe Ha To, 4yTo B ojumnuane 2025/26 yueGHOro roma CIHUCOK MpPO-
¢uneit, B T. 4. Bxoaswux B PCOIL, u ypouu PCOIL mMoryT nomeHsThbCA.

Yuactue B HTO cTapiiek/acCHUKOB MOXKET MPUHSATD JH000H IKOJbHUK, 00yUaoIni-
csi B 8—11 knacce. Yamre Bcero Onumnuana nprBjeKkaer:

® yYalIMXCsl TeXHOJOIMUECKUX KPYKKOB, MHTepeCyHLIUXcs HUHXKEeHepHbIMH U Pobo-
TOTEXHUUYECKHMH COPEBHOBAHUSIMHY;

® IIKOJBHUKOB, YBJIEUEHHBIX OJUMIHALAMU W TNPEANOYMTAIOLUIMX MeXIpeIMeTHbIH
TMIOAXOZ;

® SHTY3UACTOB N€PeJOBbIX TE€XHOJOTHH;

® aKTHBHBIX YYaCTHUKOB XaKaTOHOB, MPOEKTHBIX KOHKYPCOB U MPO(HUJBHBIX LIKOJ;

e OyAyLIMX NpeAlpUHUMAaTesed, HILYLIIHUX KOMaHAy [JI peaju3aldu cTapTan-uaeH;

e 10003HATE/bHBIX LIKOJIbHUKOB, CTPEMSIILMXCS BBITH 32 pPaMKH LIKOJBHOH MpoO-
rpaMMBbl.

[losnakomutb wkonbHUKOB ¢ HTO u ee HampaBieHHsMH, a TakxkKe MOTHBUPOBAThb
X Ha yyactue B OJMMIMaLe MOXKHO C MOMOUIbIO ClelHalbHbIX MEPONPUATHH — Ypoka
HTO u Hueit HTO. MeTtonuueckue peKOMeHAAUU 1151 TIeJaroroB 1o MpoBefeHn0 YpoKa
HTO u opranuzauuu Huss HTO B o6pasoBaTesibHON OpraHW3alny pa3MelleHbl HA CauTe:
https://nti-lesson.ru. 31echb MOXKHO Mopo6paTh U CKauaTh TOTOBbIE CLIEHAPUH
3aHSITUH W MOAOOPKM MaTepuasioB MO Pa3/jJUUHbIM HanpaBjaeHUssM OJuMIHabL.

YuactByss B HTO, WKONBHUKK MOJY4YalOT BO3MOXKHOCTb paboTaTh € MPaKTUKO-OPU-
eHTUPOBAHHBIMHU 3aJauaMM B 00J1aCTH TMPOPBIBHBIX TEXHOJOTMH, cCOOMPaTh KOMaHIbl elH-
HOMBILLJIEHHHUKOB, MOTPYy>KaTbCsl B MpohecCUOHaNbHOE COOOLIeCTBO, a TaKKe 3apaboTaTthb
JIBTOTHI /151 IOCTYIJIEHHUS B BY3HI.

[To Bcell cTpane pabotator miouanku noarotroBku Kk HTO, kotopsle momoratoT npu-
BJIEKAThb YYaCTHHKOB W MPOBOAST MEPOMNPHSITHS MO TMOArOTOBKe K 3TanaM OJUMMHaIbL.
Taxue njowaaky MOryT ObITb OTKPBITH Ha 6ase:

® IIIKOJI U yUpexAeHUH AOMOJHUTeJbHOro 00pa3oBaHus;

® YACTHBIX KPY2KKOB I10 NPOrpaMMHUPOBAHHIO, POOOTOTEXHHUKE WU IPYTMM TeXHOJOTH-
YeCKUM HalpaBJIeHUSIM;

® BY30B;
® TeXHONapKOB U APYyrux oOpa3oBaTesbHbIX U HAyYHO-TEXHUUECKUX OpraHU3alUi.

Jlio6oe obpazoBaTesibHOE yupexaeHHe, YUeHUKH KoToporo ydactsyioT B HTO wunu
HTO Junior, moXeT cTaTh NJOWIAAKOH MOAroTOBKM K Ojumnuage ¥ MNPUCOEIHHUTHCS
K KpyxkoBomy neuxenuto HTH. [lonpoOHble HHCTPYKIIMK O TOM, KaK CTaTh IJIOLIAAKOH
MOATOTOBKH, pasMelleHbl Ha caiiTe: https://ntcontest.ru. YcaoBus perucrpa-
OUM U TpeGOBaHUS K HUM aKTyaJausupytoTcs ¢ pasButveM Osumnuanel, a 0OHOBJEHHAs
UH(popMaLuus nyOJUKyeTcsl nmepel HauyaaoM KaKJ0ro HOBOTO LHKJA.


https://nti-lesson.ru
https://ntcontest.ru

10

Hacrasuuku HTO

B HauuoHanbHOU TexHOJOrMUecKOH oJuMmnuane 6oJblloe BHUMaHHE yAeJaseTcs pa-
6oTe ¢ HAacCTaBHUKAMHU — JIIObMH, COMNPOBOXKAAMIIUMU YUaCTHUKOB Ha BCeX 3Tamax
MOArOTOBKU W yuyacTus B Onumnuane. HacTaBHUK OKa3biBaeT MOAAEPKKY KaK B pellleHHH
OpPraHM3alHMOHHBIX BOIMPOCOB, TAK U B Pa3BUTUM TEXHUUECKUX U COLMAJNbHBIX HABBIKOB
IIKOJbHUKOB, BKJ0Uasi yMeHHe paboTaTh B KOMaHJE.

HacraBaukom HTO moxkeT ctaTh J1060# B3pOCJBIH, TOTOBBIH MOMOTATh MIKOJbHHUKAM
pa3BUBATBHCS U TOTOBUTHCS K yUACTHIO B MHXKEHEPHBIX COPEBHOBAHUAX. DTO MOXKET ObITb:

e yyuTe b LIKOJbl UM NpernoaaBaTe/b By3a;

® Ie/1aror JOMOJHUTEJNbHOro 06pa3oBaHus;

® DYKOBOIHWTEJIb KPY2XKKa;

poauTeJ/Jib IKOJbHHUKA,
e CIIEeLHaJIUCT U3 TeXHOJIOTHYECKOH 006JacTH HJIH NpeacCTaBUTENb ou3Heca.

Jla>ke ecqid HaCTaBHUK caM He 006JiafiaeT JOCTATOYHBIMM 3HAHHSIMH B ONpeAeseHHOH
06J1aCTH, OH MOKeT IPHUBJIEKAThb K TOATOTOBKE KOJIJIEr U 3IKCIEePTOB, a TaKyKe OKa3bl-
BaTh MOJAJEPKKY U OPraHU30BBIBATH MPOLECC 0OyUYeHHUSs JJIS CAMOCTOSITENbHBIX YUEHHKOB.
Cerontsa coo6uiectBo HacTtaBHHKOB HTO HacuutweiBaeT Gojiee 7 000 uejoBeK 1o Bcei
CTpaHe.

I'naBHas eJb HaCTaBHHKa — OPraHUu30BaATb CUCTEMHYIO IIOATOTOBKY K Oaumnua-
Je B TedEHHue BCero y‘-ICﬁHOI‘O roga, nogaep2KrUBaTb UHTEpeC U MOTUBAHWIO YHaCTHHUKOB,
4 TaK>Ke IMOMOYb MM CIPaBJ/ATbCA C BO3HHUKAIOIHMMHU TPYAHOCTAMH. Tak:xe HacTaBHHK
CpI/IKCI/IpyeT HeJM KOMaHAbl U KaxXA0r'o Yy4daCTHHKA, yTOOLI B ﬂaaneﬁmeM MOXKHO OBIJIO
[IpOaHaJHU3UPOBATL Pa3BUTHUE HpO(peCCI/IOHaJIbeIX U JUUHBIX KOMIIETEHIUH.

OcHosHole HanpaeeHua pa6ombt HacmaeHukKa

OpI‘aHI/IBaLLI/IOHHbIe 3aJlayuHu:

e MHpopmupoBaHre U MOTHBALKs: HACTABHUK pacckasbiBaeT yuamumes 06 HTO, ee
3Tamnax ¥ MPenMYIIeCTBAX, IOMOTaeT ¢ BHIOOPOM MOAXOASIIEr0 MPO(UIs, OPUEHTH-
pysiCb Ha HHTEPEeChl ¥ CIOCOOHOCTH LIKOJbHUKOB.

e CocraB/ieHHe MPOrpaMMbl TMOATOTOBKH: (POPMHUPYETCS paclUcaHue U IJIaH 3aHATHH,
opraHuayetcsi paboTa Mo OCBOEHHI0 HeOOXOAWMBIX 3HAHHH U HABBHIKOB.

e KoHTpo/sb CPOKOB: HACTaBHHUK CJeAUT 3a KajeHgapeM OJUMMHAnbl U HANOMHHAET
Y4aCTHHUKAM O CPOKax pelleHHs 3afaHHUid OTOOPOYHBIX ITAIOB.

COﬂep}KaTeJIbHaH MNoAroTOBKaA:

e OlleHKa KOMMETeHLUUH yYaCTHUKOB: HACTaBHUK IIOMOTaeT OMNpeNeUTb CHUJbHbIE
U cjabble CTOPOHBl YYEHHWKOB M MoAOUpaeT 3aaHHA W MaTepuasbl AJ5 yCTpaHe-
HUsl PoOeJIoB.

e [lonrortoBka K 0TOOPOYHBIM 3TamnaM: NMOMOLLb B HU3yYEeHUU PEKOMEHJOBAHHBIX MaTe-
pHaJIoB, 3aJaHUH NPOLLJBIX JIET, OHJNAUH-KYPCBl M0 NPO(PUIISAM.

e [loaroToBka K 3aKJ/IOUMTE/JbHOMY 3Taly: pa3OUpaOTCs 3a4ayd 3aKJ/OUHUTEJbHBIX
3TATOB MPOLIJbIX JIET, OTCJAEKHUBAIOTCS TMOATOTOBUTE/bHbIE MePONPHUSATHS (OUHBIE
¥ OUCTAaHIMOHHBIE), B KOTOPBIX HACTABHUK PEKOMEHIYeT yueHHKaM yuacTBOBATh.
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PasBuTHe JIUUHBIX U KOMaHIHbBIX HAaBbIKOB:

e dopmupoBaHHE KOMaH[: HAaCTaBHHUK MoOMoraet c(opMHpoBaTh cOajaHCHPOBAHHbBIE
KOMaH/bl [JI1 BTOPOro OTOOPOYHOrO M (PMHAJNBHOTO 3TAMOB, PACHpelesUTb POJIH,
P HEOOXONMMOCTH HILeT YYaCTHUKOB U3 APYTMX PErMOHOB M OpPraHU3yeT OHJANH-
KOMMYHHUKALHIO.

e Anasus fporpecca U OIlbITa: IMOCJ€ KaxKA0ro sTara MNPOBOAWUTCA COBMeECTHad pe-
Cp.HeKCI/IH, O6Cy}Kﬂa}0TCH ycrnexu U TPYAHOCTH, BbIABJIAKTCA 30HBI pOCTa U HallpaB-
JIeHUs 0Js1 JaJbHelIlIero PasBUTHSA.

o [lonnepxka ¥ MOTHUBALMSA: HACTABHUK IMOANEPKHUBAET UHTEPEC U SHTY3Ha3M y4yacT-
HUKOB (0COGEHHO B C/y4yae HeylauHbIX Pe3yJbTaToB), IOMOTAeT CIIPABUThCS C Pa3o-
YyapoBaHUEM M COXPAHUTb HACTPOH Ha HaJibHeHllee ydacTHe.

e [locTpoenue uHIMBHAYaNbHOH 006pa3oBaTeNbHON TPAEKTOPUH: HACTABHUK MOMOraeT
IIKOJIbHUKAM OCO3HaHHO IJIaHWPOBATh JajibHelllee oOydyeHHe: BBIOMpPATb KypChl,
y4acTBOBaThb B KOHKYypCax, ONpelessiTbCsl C By3aMU M HalpaBJIeHUSIMH MTOATOTOBKH.

Ilonpepxkka HacraBuukoB HTO

Pa6oTe HacTaBHUKOB MOCBSIIEH OTHebHBIH padznen Ha cadte HTO: https://ntco
ntest.ru/mentors/.

Jlns cuctemMatHsauuy 3HaHUH U MOAXOAOB K paboTe HACTAaBHHUKOB B paMKax HHKe-
HepHBbIX COpPEBHOBaHUH paspaboTaH Kypc «Jlao HauMHawollero HacTaBHUKA: Kak COIMpO-
BOXK/aTh HMHXKEHEpHble KOMaH[bl»: https://stepik.org/course/124633/. Kypc
¢opmupyeT obluiue mnpencTtaBgeHHs 00 UX paboTe B 00/1aCTH MOATOTOBKHM YYaCTHHKOB
K HHXXEHEPHBIM COPEBHOBAHHSIM.

Jlnsi coBeplieHCTBOBaHUS MPOGeCCHOHANbHBIX KOMIIETEHI[MH 10 HaMpPaBJeHUSM TPO-
¢buneil cosnan kKypc «/lao HauMHaIIEro HACTaBHUKA: KaK Pa3BHUBATb TEXHOJOTHYECKUE
KOMIIeTEHIMH»: https://stepik.org/course/186928/.

Jls opraHu3aury 3aHATHH C yUeHHKAMU MejaroraM npejJaraiorcs o6pazoBaTesibHble
nporpamMMbl, paspaboTaHHble HAa OCHOBE MHOTOJIETHErO ONbITa OpPraHMW3alMy MOATOTOBKH
K HTO. B HacTosLlMil MOMEHT OHHU INpelCTaBJ/IeHbl M0 MepPeIOBbIM TE€XHOJOTMYECKHM Ha-
NpaBJIeHUSIM:

® KOMIIBIOTEPHOE 3peHHE;

® IeHOMHO€e pellaKTHPOBAaHMUE;

e BOJIHAf, JeTawllas U HHTeJJeKTyaqbHass poOOTOTEXHHUKA,
e MallMHHOe 00yueHHe U MCKYCCTBEHHBbIH MHTEJJIEKT;

® HEeHUPOTeXHOJIOTHH;

e 0OecnpoBoAHAas CBsA3b, JOMNOJHEHHAs PeasbHOCTD.

[TporpaMmel mocTynHel Ha cafite: https://ntcontest.ru/mentors/educati
on-programs/.

Peructpupysics Ha nnatdopme HTO, HacTaBHUKY MONydarOT AOCTYI K JUUHOMY Kabu-
HeTy, B KOTOPOM OToOpaxKaeTcsi pacrnucaHue oTOOPOYHBIX COPEBHOBAHUH U MepONPUSATHH
MO0 MOATOTOBKe, TPeOOBAaHHS K 3HAHHUSIM U KOMIIETEHLHMSIM IpPU pelieHHH 3aiad o0TOOpoU-
HBIX 3TaroB.

CoobmectBo HactaBHukoB HTO cyuiectByer u passuBaetcs. ExeromHo Kpyzkxko-


https://ntcontest.ru/mentors/
https://ntcontest.ru/mentors/
https://stepik.org/course/124633/
https://stepik.org/course/186928/
https://ntcontest.ru/mentors/education-programs/
https://ntcontest.ru/mentors/education-programs/
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Boe naBuxkeHne HTH mnposoaut BcepoccHiCKUE KOHKYpPC TeXHOJOTHUECKHX KPYXKKOB:
https://konkurs.kruzhok.org/. [IpuHsiTb y4acTHe B KOHKypCe MOXeT KarKJAblH
HACTaBHHUK.

B 2022 rony 6b1710 BHINyIIeHO nocobue «TexHosorHYecKasi MOATOTOBKA HHKEHEPHBIX
KoMaHA. MeTonuueckre peKOMEHAALMH [J51 HACTaBHUKOB». MeToguueckrue pekoMeHIa-
MY NTpeHa3HaueHbl AJis YUUTeJNeH TeXHOJOTHH, a TaK»Ke HACTaBHUKOB U T1€1aroroB Kpyx-
KOB W LIEHTPOB JIOTOJNIHUTENbHOr0 00pa3oBaHusi. PekoMeHalMKu HampaBjieHbl Ha MOMOILb
B TpOLEeCcCe MPernoJaBaHusi TEXHOJNOTHH B IIKOJe HUJIH B KpykKe. [loco6ue moctpoeHo Ha
MpUMepax M3 pPeasibHOTO OMNbITa PaboThl CO LIKOJbHHUKAMH, COCTOHT W3 TEOPeTHYECKUX
TOJIOXKEHUH, MOCBSIIEHHbIX MOMYJISPHBIM B3IJsiaM B TeJaroruke Ha TeMy MOATOTOBKH
MHXKEHEPHBIX KOMaHJ K COpPEeBHOBAaHHSIM. JDJEKTPOHHOE H3JaHHe IOCTYITHO MO0 CChIIKE:
https://journal.kruzhok.org/tpost/pggs3bp7yl-tehnologicheskaya
-podgotovka-inzhenernih.

B Hem PaCCMOTPEHDI 0COOEeHHOCTH [IOATOTOBKH K MATH HAIIPABJCHHUAM:

e DouJblve gaHHBIE.

e MainHHoe obydeHue.

e lcKycCcTBEHHBIH UHTEJIEKT.

e CHyTHHUKOBbIE CHCTEMBI.

e Jlerarouias po60TOTeXHHUKA.

Jns nactaBHukoB HTO paspaboraHa M MOCTOSIHHO IMOMOJIHSETCS CTPaHULA C MaTe-

pranaMu A7 NpodeccCUoHaNbHOro pasBUTHUs: https://nto-forever.notion.si
te/c9p9cbd21542479p97a3fa562d15e32a.


https://konkurs.kruzhok.org/
https://journal.kruzhok.org/tpost/pggs3bp7y1-tehnologicheskaya-podgotovka-inzhenernih
https://journal.kruzhok.org/tpost/pggs3bp7y1-tehnologicheskaya-podgotovka-inzhenernih
https://nto-forever.notion.site/c9b9cbd21542479b97a3fa562d15e32a
https://nto-forever.notion.site/c9b9cbd21542479b97a3fa562d15e32a

1.2. Pa3paboTKa KOMOBIOTEPHBIX UTP

C anpens 2024 ropa B pamkax HauunoHanbHOH TeXHOJOTMYECKOH OJIMMIMHALbl HayaJl
paboTy HOBBIM YKpyNHeHHbIH Nnpoduab BupryasnbHble MHUpBl, 00BEAUHUBILANA TPU paHee
CaMOCTOSITeJIbHBIX HalpaBJ/eHHs: Pa3paboTka KOMIbIOTEPHBIX UTP, TeXHOJOIUU BUPTYyaJlb-
HOH peasibHOCTH U TeXHONOruu AONOJHEHHOH peasibHOCTH. Takoe oObelrMHEHHe 1103BOJIS-
eT YCUJINUTb MEXIUCUUINWHAPHOCTb 3aJaHUM, pPaCIIUPUTb BO3MOXKHOCTH [JIS Pa3BUTHUS
YUYaCTHHUKOB U cpopMHUpPOBaTh GoJjiee LeJOCTHBIH 00pa3oBaTe/IbHbIA TpeK.

[Topnpodunb PazpaboTka KOMIBIOTEPHBIX UTP OPUEHTHPOBAH Ha pelleHHe TPUKJIaL-
HBIX TE€XHOJIOTHUECKHUX 3a/lay, NOCTaBJEHHBIX MpeICTaBUTeNsIMU HHAYCTPUU. B ero ocHo-
Be — MHTerpauus TeopeTHYeCKUX 3HAHUH M MPaKTHUECKUX HABBIKOB, KOMaHIHBIH MOAXOJ
C UYeTKHUM paslie/ieHHeM poJiel, pa3BUTHEe MPOEKTOB C BO3MOXKHOCTBIO HX MOC/enyoLlel
N0paboTKH U KOMMepLHAIU3aLHH.

Pa6ora B pamkax noanpogus BKJ0OUYAeT HCIONb30BAHHE COBPEMEHHBIX LH(POBBIX
UHCTPYMEHTOB U TeXHOJIOTHH:

e cpen pa3paboTKy;
® LCKYCCTBEHHOTO MHTEJJIEKTa;
® aHaJ/M3a M0JIb30BATEJbCKUX AAHHBIX.

Y4acTHHUKH NMPOEKTHPYIOT U CO3[AI0T MPOTOTHUIBl WIPOBLIX MPOAYKTOB MO 3a4aHHOU
TeMe, BCTPauBasi B HUX aKTyasibHble MEXAHUKH U pelleHUsl. B KauecTBe CKBO3HBIX TEXHO-
JIOTUH MOATPOMHUIA MOXKHO BBIIEJUTD:

® TEXHOJIOTHMHU XpaHEHHd W aHaJHn3a 60JBIINX JAaHHBIX]
L] HCKYCCTBeHHbIﬁ HHTEJIJIEKT,
° HteIpOTeXHO.HOFI/II/I.

Pelenue 3anau, nocTaB/eHHBIX Nepell YUaCTHHKaMH, TpeOyeT cepbe3HOH MOATOTOBKH
B 00J1aCTM MaTeMaTHUKH, WH(OPMATHKH, LU(PPOBOrO TBOPUECTBA M JIOTHYECKOTO MBILJIe-
HUS.

OnuMmnuana CTPOUTCS KaK TpexX3TalHasi TPaeKTOpHs: IBa OTOOPOUYHBIX 3Tana (MHAU-
BUJlyaJIbHbIH M KOMaHIHbBIH) ¥ 3aKJHOUYUTENbHbIH, MPOEKTHBIH. FIToroM paboThl CTaHOBUTCS
KOMaHJHasl pa3paboTKa UIPOBOrO MPOTOTHIA, COOTBETCTBYIOLLIEr0 HHAYCTPHUAIbHBIM CTaH-
JapTam M 00/1aJaLero nNoTeHUHal0M Ja/lbHeHIIero Pa3BUTHSI.

B cesone 2024-25 rr. 3amayeil BTOPOrO M 3aKJIOUUTEJIbHOTO 3Tara BHOBb CTaJO
co3llaHue Urpel B paMkax mnjaargopmbl «bepmora» — o6pa3oBare/bHOrO NPOCTPAHCTBA,
00beIMHSIOLEr0 Cepuio MOOMJBHBIX UTP C eIUHBIM cloxkeToM. «BepJjora» ciayxut tou-
KOH BXOJa B TEXHOJIOTMYecKoe 00pa3oBaHHe: uepe3 yBJeKaTesbHble UTPOBble MeXaHHUKH
OHa BOBJIEKAeT IIKOJbHUKOB B OCBOEHHE MPOrPaMMHPOBAHMS, B y4aCTHEe B MHXKEHEPHBIX
COPEBHOBAHHUSX U pPa3BUTHE LIU(DPOBBIX HABBIKOB.

Tematuka 3amaHuil BbICTpaWBaeTCsl yepe3 CUCTEMY JIOTHMYECKHU CBSI3aHHBIX 3TarloB:
B OTOOPOYHBIX Typax y4acTHUKHU (DOPMHUPYIOT HeOOXOAHWMble NJ51 (hUHAJA KOMIETEHLHH.
Bce 6soku — «IIporpammupoBanues, «[eiimausaiin», «Apt», «[IpogykT» — HampaJeHbI
Ha pa3BUTHEe KaK MHAUBHUIYaNbHBIX, TAK U KOMaHIHbIX HAaBbIKOB. Ha BTopoMm 3Tamne nuMeHHO
B3aWMOJeHCTBHE POJIed BHYTPHU KOMaH/bl CTAHOBUTCS KJIOYOM K JOCTHKEHHIO pe3yJsbTaTta
B YCTAHOBJIEHHblE CPOKH.
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Jls norpy»keHusi B Npo(eCCHOHANBHBIH KOHTEKCT OPTaHU3YIOTCA JIeKLHH U MacTep-
KJIaCChl OT MpeACTaBUTeNel HHAYCTPUH. DKCIIEPThl PACCKa3bIBAIOT 00 aKTyasbHBIX TEXHO-
JIOTUSAIX, NMOAX0NaX K pa3paboTkKe, BO3MOXKHOCTAX TPYAOYCTPOHCTBA U pa3BUTHHU B cdepe
Urp. DTO pacIliupsieT MpeacTaB/eHHe MKOJIbHUKOB O Oyoylled Kapbepe W JaeT UM Ipak-
THYECKYI0 OPUEHTUPOBKY B UHAYCTPHH.

[Tpumepsbl KapbepHOro Tpeka BBITYCKHUKOB NPOMHUIISA:

@dunamuer OHTU GameDev (2019-2020 rr.) u no6enutess GameNet Challenge
paspaboTa/ runepkasyajbHYI UIpy, MOJYUYHJ NpelJoKeHHe O COTPYAHUYeCTBe OT
Ducky LTD, B Hacrosiluu#i MOMeHT oH paboTaeT redMAu3aliHepoM W MPHHHMAeT
ydacTHe B pa3pab0oTKe 3aJaHUi NpoduJs.

[To6enurenn OHTHU GameDev (2020-2021rr.) u ¢punanuctel GameNet Challenge
OCHOBAJIM UTPOBYIO CTYIHIO, aKTUBHO PA3BUBAIOT MOPT(OJIHO, YIACTBYIOT B MEXKY-
HaponHbix Game Jam, rotoBstcs K paboTe ¢ HHIYCTPHATBHBIMHM 3aKa3UHKaMHU.

[To6enurens OHTH: GameDev — nporpamMMmucT-paspaboTuuk — paboTaeT Haj
coznanueM RTS-crpareruu.

@unanuctet PKM HTO 2022-2023 u 2023-2024 rr. coTpyAHUYAIOT C KOMIAHHU-
ett Ninsar.Games, yuacTByIOT B OpraHu3aldd NMpoduJis U MEHTOPCKOH TOIIepKKe
HOBBIX KOMaH[I.

[To6enutenn 2022-2023 rr. onybaukoBanu urpy «Kax B crapo#i ckaske» Ha mJat-
¢opme VK Play B mapte 2024 roga. [IpoToTun urpel 6bl1 pazpaboTaH B pamMKax
yuyactusi B ¢puHasne HTO.

dunanucter PKM HTO 2023-2024 rr. cotpynHuuaioT ¢ naatgopmoi «bepJoray,
nopabaTbiBalOT U NMYOJUKYIOT COOCTBEHHBIE HUIDBI.



2. IlepBbii OTOOPOYHBIN ITAM

2.1. Paoora HacraBuuka HTO Ha 3Tane

[leparor-HacTaBHUK WIpaeT BaXKHYIO PoJib B MOArOTOBKE YYaCTHHKA K MepBOMY OTOO-
pouHoMy 3Tany HauuoHanbHON TexHOJOrH4YecKoi onumnuansl. Ha aTom 3tane mKoabHHU-
KaM TpeICTOUT CIPaBUTbCS KaK C MpeIMeTHbBIMU 3aJadyaMH, COOTBETCTBYIOLIMMHU MPOpH-
JI0, TaK U C 3aJlaHUSAMU MHXKEHEPHOro Typa, MOrpyKaoLMMHU B BBIOPAHHYIO TEXHOJIOTHU-
4yecKyto 06J1acTh.

HacraBHuK MOXeT OpraHM30BaTh NOATOTOBKY YYaCTHHUKA, UCIOMNB3Ysl pasHOOOpasHble
(opMaTbl U pecypcCHi:

Pas6op 3amanuil mpowibix JeT. CoBMeCTHbIH aHa/M3 3ajady OTOOPOYHOro 3Tamna
NPeAbIAYLIMX JeT [03BOJISeT MOHATb CTPYKTYPY, YPOBEHb CJOXKHOCTH U THIHYHBbIE
MOAXOIb! K pelleHnio. DTO GOpPMHUpPYeT Y LIKOJbHUKA YCTOHYMBBIE CTpaTeruu pabo-
Thl C OJIMMIIHUAAHBIMU 3aJaHUAMH.

Munu-copeBHoBaHusl. [IpoBefeHHe TPEHUPOBOYHBIX TYPHHUPOB C 3aaHUSIMU Tpej-
METHBIX OJIMMIIMAJ MYHHULUIAJbHOTO yPOBHS MOMOTaeT Pa3BUTb COPEBHOBATEJbHbIM
HaBbIK, TPEHUPYET CKOPOCTb U yBEPEHHOCTb MPH pelleHWUH 33a4 B OrpaHUYeHHOe
BpeMs.

Yray6neHHble 3aHATHS. HacTaBHUK MOXeT BBICTPOUTb 00pPa30BaTe/IbHYIO TPAEKTO-
pHIO, ONUPAasCh Ha peKOMeHJAUUH Pa3pabOTUMKOB NPOQUJ/SA, U MIPOBECTH 3aHATUS
M0 KJI0UeBbIM TeMaM. DT0 0COOEHHO BaXKHO /I CUCTEMHOTO NMOHUMAaHHUS MpeiMeT-
HOU 00J1aCTH.

Hcnonb3oBanue oHsnalH-KypcoB. s caMOCTOATENbHON MOATOTOBKHM M MPOBEPKH
3HAHUH Y4YaCTHHK MOXKET HCIoJb30BaTh mnpeamMeTHele Kypcel HTO, pasmerieHHble
Ha maatdopmax Crenuk u Annexc Konrect. HacTaBHMK MokeT TakKe OpraHu-
30BaTh 3aHSITUA C MCIIOJb30BAHHMEM 3THX MaTepuasoB B paMKaxX TPYIIOBOH HJIH
UHAWBUIYaJbHOH TOATOTOBKH.

[IprBreyeHre BHELIHHWX 3KCMEPTOB. Ec/aM y HACTaBHHUKA HET JOCTATOUHOM KCIep-
TU3bl B KAKOU-IMO0 NpeAMeTHOH 00/1aCTH, OH MOXKET MPUIJIACUTb APYTHUX M€1aroros
UJIM CIIeLMAJIMCTOB [JI51 IPOBEEHHUsI TeMaTHYeCKUX 3aHSATHH.

[lopnepxka B uHKeHepHOM Type. MHKeHepHbIH Typ BKJIOYaeT TeopeTHUYecKHe Ma-
Tepuasbl U 3alaHus, TIOMOralolire riybke NOrpy3uThbCs B TeMaTUKY npoduJs. Ha-
CTaBHUK MOXKeT CONpPOBOXKIAThb HM3y4YeHHe Kypca, IoMoraTb B pasbope TeopeTHye-
CKHUX BOIPOCOB U TPEHHUPOBATh y4aCTHHKA Ha MPaKTHYECKHUX 3ajadyax.

TakuM 006pa3oM, HaCTaBHUK He TOJbKO [TOMOraeT CUCTEMaTH3UPOBaTh MOATOTOBKY, HO
U MOTHMBHpPYET y4yacTHHMKa, CO3/aBasl AJis HEro KOM(pOpPTHYI0 U NMPOAYKTHBHYI 00pa3oBa-
TEJIbHYIO Cpeny.



2.2. Ilpengmetnbi Typ. UH(popmMaTnKa

2.2.1. IlepBas BoaHa. 3agauu 8—11 Kaacca

3anauu nepBOH BOJIHBI NPEIMETHOTO Typa MO HH(pOPMaTHKE OTKPBITHI AJIsl PeLIeHHS.
CopeBHoBaHHe nocTynHO Ha miatdopme HAumekc.Konrtect: https://contest.yand
ex.ru/contest/63452/enter/.

3adaua 2.2.1.1. Yckopernue yckopernus (10 6annos)

Hmsa BxogHoro paiiya: cTaHIapTHHIA BBOA UK input.txt.
Hmsa BeixogHoro ¢paina: cTaHIapTHBIM BBIBOJ MJM output.txt.
OrpaHnyeHue Mo BpeMeHU BbITIOJHEHHS MporpaMmsl: | c.

Orpanuuenue no namaru: 64 Moair.

Ycnosue

PaccmoTtpum Mmomesnb nBUXKeHHS Tesda. Dynem (UKCHpoBaTb Takue MapaMeTpsl, Kak
KOOpPIMHATA, CKOPOCTb, YCKOpPEHHe W YCKOpeHHe ycKopeHHsi (pbIBOK). Eciu HekoTOpBIH
napaMeTp paBeH a U UMeeT CKOPOCTb U3MEHEHHUsl v, TO B CJEAYIOLIMH MOMEHT BpeMeHH
3TOT napametp OyneT paBeH a + v.

Hanpuwmep, ecau Tesio umesno koopauHaty, paBHyto 10, ckopocts, paBHyio 20, ycko-
penue, paBHoe 30 u yckopeHue ycKopeHHs, paBHOoe 40, To B cJenyIOIIHA MOMEHT OHO
Oynet umetb koopauHaty 30, ckopocTb 50 u yckopenue 70. YckopeHHe ycKopeHUs Oynem
CUUTaThb B 3TOU 3ajaye NOCTOSTHHOU BEJHMYMHON.

3anaya [0BOJBHO MPOCTA: TEJNO B HAauaJbHBIH MOMEHT BpeMeHH () HAXONMTCS B TOUKE
¢ xoopaunatoit 0, ckopoctbio O U yckopenuem 0. Ha 3To Teso nelcTByeT MmoCTOsSIHHOE
yCKOpeHHe ycKopeHHs, paBHoe 6. Tpebyercs onpenesnnTh, B TOUKe C KaKOH KOOPAHHATOH
OKaXKeTCsl 3TO TeJO B MOMEHT BpPeMeHH t.

Popmam 6x00HbIX OaHHbLX

B enuHCTBEeHHOH CTpoKe HaXOAUTCS OAHO uucio t, tae 0 < ¢ < 106.

Dopmam 661X00HbIX OAHHBLX

BeiBecTH OHO UMCJI0 — KOOPAMHATY, B KOTOPOH OKaxKeTcCsl TeJI0 B MOMEHT BpPeMeHH t.


https://contest.yandex.ru/contest/63452/enter/
https://contest.yandex.ru/contest/63452/enter/
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ITpumepot

TTpumep Nel

CranpapTHbIi BBOJ

6

CraHpapTHBIA BBIBOJ,

120

[Ipumep Ne2

CraHpapTHbIN BBOJ,

2

CraHpapTHBIA BBIBOJ,

0

[Ipumep Ne3

CraHpapTHbIil BBOJ

1000000

CraHgapTHBIA BBIBOJ

999997000002000000

Peuwenue

Huxxe npencrasieHo peluenue Ha sisblke C++.

C++

#include<bits/stdc++.h>
#define int long long
using namespace std;
signed main() {
int t;
cin >> t;
cout << ((t * (t = 1)) * (t = 2)) << endl;

© N o O e W N =

3adaua 2.2.1.2. [Jeoiinoe ocmexnaernue (15 6annos)

Hmsa BxogHoro ¢paiya: cTaHIapTHHIA BBOA UK input.txt.
Hmsa BbixogHOro ¢paina: cTaHIApTHBIM BBIBOI MJM output.txt.
OrpaHuueHue 1Mo BpeMeHH BbINOJHEHHUS MPOrpamMmsbl: 1 c.

Orpanuuenue no nmamaru: 64 Moaiir.
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Yecnosue

Y nena Bacunusa ecTh nBa NpSAMOYTroJbHBIX Kycka cTek/aa. OfMH U3 HUX HUMeeT pas-
Mepel a X b, npyrod — c x d. Ilen cobupaeTcsi U3 3TUX KYCKOB C/eJaTh OKHO C JBOHHBIM
octekseHreM. OH xoueT, 4TOOBl OKHO Obl/I0 00513aTe/IbHO KBaJPATHBIM U KaK MOXKHO 00J1b-
KM 1o pas3mepy. Jlen no/keH BbIpe3aTh M3 WMEIOLIUXCS Y Hero MpsiMOyroJbHUKOB /Ba
OZIMHAKOBBIX KBaJpaTa MaKCHUMaJ/JbHO BO3MOXKHOTO pasmepa. Hy»xXHO Hamucarb nporpam-
My, KOTOpasi o 3afaHHbIM a, b, ¢, d HaleT MakCUMaJbHble pa3aMepbl KBaJPAaTHOrO OKHA.
HwmeiiTe BBUAY, 4TO 00a KBajpara MOTYT ObITb Bbipe3aHbl U W3 OJHOIO MPSMOYTOJbHOTO
KyCKa CTeKJa.

Dopmam 6x00HbIX OAHHbBLX
Ha Bxon mopaioTcsi ABe CTPOKU. B mepBoil cTpoke HaXOAsiTCs pa3Mepbl MepBOro mpsi-

MOYTOJIbHHKA @, b uepe3 npobes, BO BTOPOH — pa3Mepbl BTOPOro MPSIMOYTOJbHUKA ¢, d
uepes npobe, rue 1 < a,b,c,d < 10°.

Popmam 661x00HbIX OAHHBIX
BbiBecTH OIHO YMCJIO — MaKCHMaJbHYI CTOPOHY KBaipaTHOTO JBOWHOIO OKHa, KO-
TOpOe MOXHO BbIpe3aTh M3 3aJlaHHbIX Ha BXOIe MPSIMOYTOJbHBIX KYCKOB cTek/aa. OTBer

MOXKeT ObIThb HeleJabIM, Tp€6y€TCH BBIBECTH €r'0 C TOUHOCTbIO 1 3HaK mocJie JecsiTUYHOH
TOYKH.

Ipumepot

[Ipumep Nel

CranpgapTHbIil BBOJ

5 10
9 6

CraHpapTHBIA BBIBOJ,

5

IIpumep Ne2

CraHpapTHbIil BBOJ

4 10
9 6

CraHpapTHBIA BBIBOJ,

4.5

Kommenmapuii

Bropo#i nmpumMep nokasbiBaeT, YTO MHOTAA Jyulle Bblpe3aTb 00a KBaapaTa U3 OJHOTO
U TOTO XKe KyCKa CTeKJa.
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Pewenue

Huxke npencraBseHo peleHue Ha s3bike C++.

C++

#include<bits/stdc++.h>

#define int long long

using namespace std;

signed main() {
double a, b, c, d;
cin >> a >> b >> c >> d;
double a0 = min({a, b, c, d});

© 0 N Ul A W N =

double al = min(max(a, b) / 2.0, min(a, b)):
double a2 = min(max(c, d) / 2.0, min(c, d)):

10 double ans = max({a0, al, a2}):

1 if( (int)ans == ans ){

12 int ians = ans;

13 cout << jans << endl;

14 return 0;

15 }

16 cout.precision(l);

17 cout << fixed<< ans << endl;

3adaua 2.2.1.3. O 30n10moii poibke u... dockax (20 6annos)

Hmsa BxomHoOro ¢paisa: cTaHIapTHBIHA BBOJ MM input.txt.
Himsa BbIXogHOro (paiina: CTaHAApPTHBIM BBIBOIL WM output.txt.
OrpaHuyeHye 10 BpeMeHH BbINIOJHEHUS MporpamMmal: 1 c.

Orpannuenue no namaru: 64 Moaiir.

Ycenosue

[Tocne cobbiTuiét u3BectHoU ckasku A. C. [lymkuHa cTapuK pelinJl MPUHLIUIIHAIBHO
He T0JIb30BaThCsl ycayramMu 300ToH peiOKH. [loaTomy a/s1 Toro uTo6bl U3TOTOBUTH HOBOE
KOPBITO, OH YECTHO 3ar0TOBUJ 1 ONHMHAKOBBHIX JNOCOK.

Ho rocTtuBlIMi B 3TO BpeMs y CTaphka CO CTapyXod BHYK peLlWJ, YTO eMy HYXKHO
Hay4yuTbcs NMUAUTh. M, He cka3aB HUYero csoemy neny, BHYK OBICTPO PACIMJNJ KaXkKAYIO
M3 JIOCOK Ha 1Be 4yacTH. B uTore y crapuka okasanuch 2n KyckoB aocok. Camoe HHTe-
pecHoe, 4TO BCe 3TH KYCKH OKa3a/HUCb PasHbIMU MO AJIMHE, HO UMeJH LeJOYHUCJIEHHbIe
pasmepbl. K coxaseHuto, ctapuk 3a0blil, KakoBa Oblja UCXOAHAsl AJMHA LesblX J0COK.

Dopmam 6x00HbIX OAHHBLX

B nepBoii cTpoke 3ajaercs LeJoe YHCIO 1 — HCXOAHOE KOJHUYECTBO LeJbiX A0COK,
rie 1 < n < 10°.

Bo BTOpo# cTpoke 3aiaHbl 2n LeJbIX 4YUCcesa d; — JAJUHBl BCeX KYCKOB, KOTOpBIE
MOJIYYHJIMCh TOC/Ie «TPEHUPOBKU» BHyKa, rme 1 < d; < 10°. TapanTtupyercsi, 4To 3TH
4KCcJia MOMAPHO PAa3/IMYHBl, U UX MOXKHO Pa30OMTb Ha Napbl OAMHAKOBBHIX [0 CyMMe YHCeJl.
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Bce aTu yactu JOCOK TMPOHYMEpPOBaHbI OT 1 0 2n B TOM rnopdaake, B KOTOPOM OHH 3aJaHbl
Ha BXOJe€.

Popmam 661x00HbIX OAHHBIX

B [NEPBYIO CTPOKY BBIBECTH OOAHO UHUCJ/JAO0 — HMCXOAHYIO OJHUHY LEJAbIX NOCOK.

B CJAeAYIOUIHUX N CTPOKAaxX BbIBECTHU Mapbl HOMEPOB KYCKOB NOCOK, KOTOPbI€ COCTaBJIsA-
IOT 110 OJIMHE LeJble JOCKH. HOMepa BbIBOAUTDL Uepe3 OOWH HpO6€JI, BHYTPHU Mapbl CHa4daJa
JIOJI?KEH UATH MeHbIIHH HOMeD, 3aTeM OOJbIINH. Hapbl JIOJI2KHbI OBITh BbIBEIEHbI B IMTOPAL-
K€ BO3paCTaHH4 MEePBbIX HOMEPOB B Iapax.

Ipumepot

[Ipumep Nel

CraHpapTHbIil BBOJ

3
4 82367

CraHpapTHBIA BBIBOJ,
10

15
2 3
4 6

Kommenmapuii

OTtcoptupyeM KyckH W najee OyneM OpaTh OAMH M3 Hauasna U BTOPOH K HeMy M3
KOHI1a.

Pewenue

Huxxe npencrasieHo peluenue Ha sisblke C++.

C++

#include<bits/stdc++.h>
#define int long long
using namespace std;
signed main() {
int n;
cin >> n;
vector<pair<int, int> > v(2 * n);
for(int 1 = 0; i < 2 * n; i++){
int d;
10 cin >> d;
1 v[i] = {d, i + 1};
12 }
13 sort(v.begin(), v.end());
14 vector<pair<int, int> > ans(n):;
15 for(int i = 0; i < n; i++){

© 0 N O Ul e W N -
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16 ans[i] = {v[i].second, v[2 * n = i - 1].second};
17 if(ans[i].first > ans[i].second){

18 swap(ans[i].first, ans[i].second);

19 }

20 }

21 sort(ans.begin(), ans.end());

22 cout << v[0].first + v.back().first<< endl;

23 for(int i = 0; i < n; i++){

24 cout << ans[i].first<<' '<< ans[i].second<< endl;
2 }

2% }

3adaua 2.2.1.4. Bonycot u 3konomusn (25 6annos)

HNmsa BxogHoro ¢paiya: cTaHgapTHHIA BBOA UMK input.txt.
Hmsa BbixogHoOro ¢paina: cTaHIApTHBIM BBIBOI MJM output.txt.
OrpaHuueHue 1Mo BpeMeHH BbINOJHEHHUS MPOrpamMmsbr: | c.

Orpannuenue no namaru: 64 Moaiir.

Ycnosue

TexHosorusi MpoW3BOACTBA HEKOTOPOH MeTa/JIMYeCKOH HeTasu MNpeAarnoJsaraeT BbiTa-
YyhBaHUe ee U3 MeTasIM4ecKod 3aroToBKH. [Ipu atom obpasyrorcss CTpyKKH, KOTOpble He
CTOUT BBIKWIbIBaTb. Belb U3 @ KOMILJIEKTOB CTPY»KeK (OCTaBIIMXCS MOCJe 00pabOTKH a
3arOTOBOK) MOXHO 6€eCIJIaTHO BHIMJIABUTH ellle OAHY 3arOTOBKY, KOTOPYI0 CHOBA MOXKHO
UCIOJIb30BATh [/l BBITOUKH [eTajJH U CO3[AHUS ellle OJHOT'O KOMIIJIEKTa CTPYyKeK.

3aroToBKH MOXKHO KYIIHUTb Ha OITOBOM CKJane, MPU 3TOM B LeadX IMPUBJIEYEHHUA
KJHUEHTOB, IPOBOAWTCS aKIIHUA «KYIIH b 3aroToBOK, TOT[a4 elle OAHY MOJYyHYHIIb OeCIJIaTHO».

TpebyeTcs nsroroButh c neranedl. HyxHo onpenenuTb MUHMMaJbHOE YUCJIO 3arOTO-
BOK, KOTOpble HY>KHO KYIHUTb 33 J€HbI'H, UTOOBl ¢ y4eTOM OOHYCHBIX 3aTOTOBOK U 3KOHO-
MHUH Ha CTPYKKaxX MOXKHO ObLJIO M3rOTOBUTb TpebyeMoe UMCJO0 HeTased.

Dopmam 6x00HbIX OAHHBLX

B onHo#l cTpoke uepe3 npoOes 3a4aHbl TPU LeJbIX UHCaa a, b, U ¢ Takue, 4TO 2 <
<a <108 1<, e< 10

Popmam 6v61x00HbIX OAHHBIX

BriBecTH OHO LieJi0e YUCJI0 — MHUHHMaJIbHOE KOJNYECTBO 3aTrOTOBOK, KOTOPbIE HY>KHO
KYyIIUTb, YyToOHI C YUYETOM BCEX 60Hy€0B U 3KOHOMHH BBITOUMTh ¢ KOHEUHBLIX AeTaJsel.
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ITpumepot

TTpumep Nel

CraHpapTHbIil BBOJ,

4 5 41

CraHpapTHBIA BBIBOJ,

26

Ilpumeuanusn

B npumepe u3 ycoBHUSI HY»KHO 3aKyNUTb 26 3arotoBok. Torma 3a Kaxable MATb KyTl-
JIEHHBIX 3aroTOBOK OyJeT MpefocTaBjeHa onHa OecrJaTHasi, UTOr0 MO aKLUUU A0OaBUTCS
ellle MSITb 3arOTOBOK, TO ecTb moJaydyutcsi 31 3aroroBka. Jlasee u3 31 3aroTOBKH BBITO-
yutest 31 meranb, ocraHercss 31 KOMIJEKT cTpyeK. M3 KaxKAbIX 4eThipeX KOMIJIEKTOB
BBINIJIABUTCS [OMOJHUTEJbHAS 3aTOTOBKA, MOJYUHUTCS CeMb 3arOTOBOK M TPU KOMILJIEKTa
cTpyeK. M3 ceMu 3aTOTOBOK BBITOUMTCS CeMb JeTajedl U OCTaHeTCs CeMb KOMILJIEKTOB
CTPyK€K, TPH KOMILJIEKTa CTPy2K€K OCTaJoCh C TMepBOro mara, uroro 10 KOMIMJIEKTOB
cTpyeK. VM3 HUX BBINJIABUTCS ellle [Be 3arOTOBKH, AalOllUe [Be NeTajJd U Ba KOMILJIeK-
Ta cTpyXkek. Co6paB 3TH JABa KOMIJEKTa ¢ IBYyMs, ocTaBlUMHUcA oT 10, moaydum ele
OIHYy 3aroTOBKY, M3 KOTOPOH BBITOUMUTCS ellle ofHAa AeTatb. OcTaHeTcs OAMH KOMILJIEKT
CTPy2K€eK, KOTOPBIH yKe HHKAaK He MOJYUHUTCS HCMoJb30BaTh. MToro 6yner mpousBemeHa
31 +7+ 2+ 1=41 nerans.

Kommenmapuii

Metonom GMHApPHOTO MOKWCKA MOXKHO MOf0OpaTh MUHUMaJbHOE HEOOXOAUMOe KoJnye-
CTBO MCXOJHBIX 3arOTOBOK.

Pewenue

Huxxe npencrasieHo peluenue Ha sisblke C++.

C++

#include<bits/stdc++.h>
#define int long long
using namespace std;
int fl(int M, int a){
int res =0, z = 0;
while(1){
if(M == 0 && z < a){
return res;

© 0 N O Ul e W N -

}
10 res += M;
11 M=M+ z;
12 z =M% a;
13 M=M/ a;
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16 int f2(int M, int Db){
17 return M + M / b;
18}

9 signed main(){

20 int a, b, c;

21 cin >> a >> b >> c;
22 int L. =0, R=1;

23 while(f1(R, a) <= c){
24 R *= 2;

2 }

2 while(R - L > 1){

27 int M= (R+ L) / 2;
28 if(f1(M, a) < c){
29 L =M

30 }

31 else{

32 R =M

33 }

34 }

35 int z = R;

36 L=0, R=1;

37 while(f2(R, b) <= z){
38 R *= 2;

39 }

40 while(R - L > 1){

41 int M = (R + L) / 2;
42 if(f2(M, b) < z){
43 L =M

44 }

45 else{

46 R =M

47 }

48 }

49 cout << R << endl;

3adaua 2.2.1.5. Con makcucma (30 6annos)

Himsa BxomHoro ¢paisa: cTaHIapTHBIHA BBOA UK input.txt.
Himsa BbIXogHOro (paiiia: CTaHAAPTHBIHM BBIBOL WJIM output.txt.
OrpaHuuyeHue 1Mo BpeMeHH BbINOJHEHUS MpPoOrpamMmsbl: 1 c.

Orpanuuenue no nmamaru: 64 Moaiir.

Yecnosue

OnHoMy TaKCHCTY MPUCHHUJICS KPAacOYHBbIA cOH. Bo cHe OH XuBeT U paboTaeT B HeKO-
TOPOM Tropofie, Tie abCOJNIOTHO BCe YJMLBl C OJHOCTOPOHHHUM JBHKEHHEM. IDTH YJHULBI
YCTPOEHBbI TaK, YTO HEBO3MOXKHO NPOeXaTh C KaKOro-aubo mepekpecTKa Tak, 4ToObl Bep-
HYTbCSl 0OPAaTHO Ha 3TOT Ke MEePeKPeCTOK, TO eCTb B JOPOXKHOU CeTH ropofa HeT LHKJIOB.

Takum ob6pasom, ecsau ¢ mepekpectka A MOKHO TOMACTb MO HAMPAaBJEHUIO IBHXKe-
HUS YJIWL Ha MepPeKpPecToK I3, TO JIIOAMW BBI3BIBAIOT TAKCH, HHAUe UX Be3eT CrellhaJjbHbIH
MYHULHUNAAbHBIHA MTOA3€MHbIH TPAHCIOPT OecriaTHO.
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B cBfi3u ¢ TakMMHM CTPaHHBIMHM NPABUJIAMH, TAKCHCTAM B 3TOM TOpOJE paspelleHO
3aKOHOM Be3TH Naccaxkhpa mno JoboMy MapLIpyTy, He HapyullaloolleMy HanpasJeHHUs [BHU-
KeHUsl. Bce B 9TOM ropone NMpUBBIK/IM K TAKOH CUTyallUM U aOCOJIIOTHO CIIOKOWHO OTHO-
CATCA K TOMY, YTO TAaKCHUCThl Be3yT MX CaMbIM IJUHHBIM NyTeM. Pasymeercsi, 3apaboTok
TAaKCUCTa 3a OJHY IOe3[Ky MNPSIMO NpONOpLUOHa/NeH ee AjauHe. [ljsi ynpouleHds OyneMm
CUMTATh, YTO CTOMMOCTb | KM MOe31KH cocTaBJ/seT poBHO 1 pyo.

Cxema popor roposa 3asnaHa. [lepekpecTku ropofa NpoHyMepoBaHbl YUCaAaMy OT 1 10
n. TakCUCT B CBOeM CHe HaXOAUTCA Ha NepekpecTke HoMep S. Hanumure nporpamMmy, Ko-
Topasl MOACKaxKeT eMy, CKOJbKO OH MaKCHMaJIbHO CMOXKeT 3apaboTaTb, KOTJla eMy MpUAeT
3aKa3 OT KJIMeHTa. TakK Kak OH He 3HaeT, KyJa MOMPOCHUT ero Be3TH KJHWEHT, HY>KHO M/
KaXJI0T0 NepekpecTka oT | 10 m ykKa3aTb MakKCHMaJ/bHYI CTOMMOCTb MOE3AKH IO 3TOro
nepeKpecTKa M3 NMyHKTa S Ha Takcd. Ecsau mo mpaBusiaM Ha Takcu A00paThesl U3 MYHKTa
S 10 KaKoro-To nepekpecTka HeJsb3si, BbIBeCTH —1.

Popmam 6x00HbIX OaHHbLX

JlopoxKHasi ceTb 3aaHa cjaeIyoluM 06pa3oM: B epBOH CTPOKE HAXOAATCS ABa UHc/a
uepe3 npobes n U m — YHUCJO NEPEKPECTKOB U YUCJIO YJIHUI B ropone, rae 2 < n,m < 2 -
- 10°.

B caenyoomux m cTpokax 3agaHa ouyepefiHas OLHOCTOPOHHSS yJaMLA B BHIE Tpex
ynucen A, B, d udepe3 mpobes, tne A — Hadajgo yjaulbl, B — KOHel YJULUB U d —
ee mHa. 1 < A, B < n, 1 < d < 10°. TapanTupyercsi, 4To B 3TOH JOPOXKHOH CeTH
HeT LMKJOB. HekoTopble mapel mepekpecTKOB MOTYT ObITh COeNMHEHBl ABYMS U OoJiee
OIHOCTOPOHHUMH yJaullaMU. JlopoxKHasi ceTb MOxKeT ObITb HEMJIOCKOH 3a CUeT MOCTOB U
TOHHeJIeH.

B nocsienHell cTpoke BBOAA CONEPXKHUTCS HOMEpP CTapTOBOro mnepekpectka S, 1 < 5 <
< n.

Dopmam 6v6Ix00HbIX OAHHBIX
BbiBecTH n unces B OHY CTPOKY uepes Npodest. i-e Yuc/10 0603HauaeT AJUHY CaMOro

AJUHHOTO NMYTH C MepeKpecTka HoMep S 0 nepekpecTka Homep i. Eciau no nepekpecrtka
HOMep ¢ OT S Hesb3sl Jl0eXaTb, He Hapyllas NpaBuJ/a ABUXKEHHS, BbIBECTH —1.

Ipumepot

[Ipumep Nel

CraHpapTHbIN BBOJ

10 20
9 10 15
983
10 7
8 4
10 10
8 2
9 10

(G2 IS BEEN BEE N B o]
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CraHpapTHbIil BBOJ

(o)}
(6]

G & N EFEP WDNDDNDOUOWwWH I,
O J R P WOoWwds oo o
RS 9NN OO WMDY OO

CraHpapTHBIA BBIBOJ,

7-12 90 18 13 19 10 26

Kommenmapuii

3anaua pelaeTcss METOIOM AHHAMHUYECKOTO MPOTrPaMMHPOBAHHS HA OPUEHTHUPOBAHHOM
alUKJIM4YeCcKoM rpade.

Pewenue

Huxke npexncrasseHo peleHue Ha s3blke C++.

C++

#include<bits/stdc++.h>
#define int long long
using namespace std;
int n, m;
vector<vector<pair<int, int> > > G;
vector<int> order, used;
void dfs(int a){

used[a] = 1;

for(auto to : Gl[a]){
10 if(!used[to.first]){
1 dfs(to.first);
12 }
13 }
14 order.push_back(a);
15}

16 signed main() {

© o N Ul R W N =

17 cin >> n >> m;

18 G.resize(n + 1);

19 used.resize(n + 1, 0);

20 for(int i = 0; 1 < m; i++){
21 int a, b, d;

22 cin >> a >> b >> d;

23 G[a].push_back({b, d});
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2 int s;

26 cin >> s;

27 dfs(s):;

28 reverse(order.begin(), order.end());
29 vector<int> dp(n + 1, =1);

30 dpls] = 0;

31 for(auto el : order)({

32 for(auto to : G[el]){

33 dpl[to.first] = max(dpl[to.first], dplel] + to.second);
34 }

35 }

36 for(int i = 1; i <= n; i++){

37 cout << dp[i] <<' ';

38 }

39}

2.2.2. Bropasa Boana. 3agauu 8—11 Kaacca

3agayu BTOPOH BOJIHBI NIPEIMETHOTO Typa MO HH(POPMATHKE OTKPBITHI AJIS PEIIEeHHS.
CopeBHoBaHMe nocTynHO Ha muatdopme HAupekc.Konrtecr: https://contest.yand
ex.ru/contest/63454/enter/.

3adaua 2.2.2.1. Hepa na naanweme (10 6annos)

Hmsa BxomHOro ¢paiisa: cTaHIapTHEIHA BBOA UM input.txt.
Hima BbIxogHOro (paiia: CTaHAApTHBIA BBIBOJ W/IM output.txt.
OrpaHuyeHHe 10 BpeMeHU BbINIOJIHEHUS MPorpamMmal: 1 c.

Orpannuenue no namaru: 64 Moaiir.

Yecnosue

Manenpkuit Aunpell usyyaeT reomeTprueckue (DUTypbl TPHU MOMOLIM UIPbl HA MJIaH-
meTe. Y Hero ecTb NPSIMOYroJibHble TPeyroJbHUKH YeThipeX LIBETOB M OpPUEHTaLUM: KeJl-
Tble, 3e/IeHble, KpacHble U CHHHe. [y KaXI0HW PasHOBUIHOCTH TPEYTOJNbHUKOB €CThb 3a-
JIaHHOE KOJIMYeCTBO 3K3EeMIISPOB 3THUX TPeyroJbHHKOB. Bosee TouHo: y AHupes ecTb
@ XeJTbIX, b 3e/IeHBIX, ¢ KPACHBIX U d CHHUX Tpeyro/bHUKOB. [ToMHMO 3TOrO y Hero ectb
NpSAMOYToJibHAsA Tabsauua n X m.

NAV

a=8 b=20 c=4 d=2

Puc. 2.2.1


https://contest.yandex.ru/contest/63454/enter/
https://contest.yandex.ru/contest/63454/enter/
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TpeyronbHUKH OJHOrO LiBeTa MMEIOT OfHY MU Ty K€ OPHUEeHTALMI0, KOTOPYH HeJ/b3sl
MOMeHsATb. AHIpeld MOXeT TOJbKO B3STb OYepeqHOH TPEYroJbHHUK H IMepeMeCTHTb €ro
napaJJjesbHbIM CABUIOM B OOHY M3 sf4eeK 3TOW MNpsAMOYrosbHoH Tabauuel. [Ipu 3ToM
B OHY SlYeHKYy MOXKHO MOMECTHUTb JTUOO BMECTe KeJTbld U KPACHBIH TPeyrOoJbHUKH, JTHOO
BMeCTe 3eJIeHbld U CUHHUH, JU0O0 ONMH JII00OH TPeyroJbHHUK U3 UMEIIINXCS.

Annpe#i XoueT pacrmosioKUTb B sf4edKax TaOJHIbl KaK MOXKHO OOJIbllle TPEYTOJbHH-
KOB M3 TeX, YTO y Hero umerorcs. HyXHO moiackasaTb eMy MaKCHMaJ/bHO€ KOJUYeCTBO
TPeyroJibHUKOB, KOTOPble MOJNYYUTCH PAa3MECTUTh B TalJ/HLe.

Popmam 6x00HbIX OaHHbLX

B mnepBo#i cTpoke comepKarcs yeThbipe LeJbIX yucaa a, b, ¢ u d udepe3 npobes —
KOJIMYECTBO KEJThIX, 3€JIeHbIX, KPACHBIX U CHHUX TPEYTOJbHUKOB COOTBETCTBEHHO.

Bo BTOpO#i cTpoKe copmep:kaTcsl ABa LEJABIX YHUCIa n U m yepe3 npobes — pasMmephl
NPSIMOYTOJIbHOH TaOJHULBL.

Bce umncsia B npenenax or 1 go 107
Popmam 6v61x00HbIX OAHHBIX

BriBecTH OOHO YHUCJA0 — MaKCHMaJbHOE€ KOJHUYECTBO TPEYTroJbHUKOB, KOTOPbIE MO2KHO
[IpHU 3aJaHHBIX YCJOBUAX PAaSMECTUTH B T86JII/ILLe.

ITpumepot

[Ipumep Nel

CraHpapTHbIN BBOJ

8 20 4 2
3 4

CraHaapTHBIN BBIBOJ,

18

Ilpumeuanun

Ha puc. 2.2.2 npencrasjeH oauH U3 MPUMePOB pasMellleHus 18 TpeyrosbHUKOB U3 34
3a[JaHHBIX Ha BXOJE.
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e
'y

Puc. 2.2.2

Pewenue

Huxe npencraBseHo peleHHe Ha sisbike C++.

C++

#include<bits/stdc++.h>
#define int long long
using namespace std;
signed main() {
int a, b, ¢, d, n, m;
cin >> a >> b >> ¢ >> d >> n > m;
if(a > c){
swap(a, c);

© o N e U e W N =

}

10 if(b > d){

1 swap(b, d);
12 }

13 int £ = a + b;

14 int k = n * m;

15 if(k <= £){

16 cout << k * 2;

17 return 0;

18 }

19 k == £;

20 c == ay

21 d == b;

22 cout << £ * 2 + min(k, c + d) << endl;

3adaua 2.2.2.2. Cmapas 3ada4a wa Hosoui nad (15 6annos)

Hmsa BxogHoro (paiya: cTaHoapTHHIA BBOA MK input.txt.
Hmsa BpixogHOro ¢paina: cTaHIAPTHBIM BBIBOI MJM output.txt.

OrpaHuueHue 1Mo BpeMeHH BbINOJHEHUS MPOrpamMmsbl: 1 c.
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Orpannuenue no namaru: 64 Moaiir.

Ycenosue

OnHa crapasi 3agadya UMeeT CJeAyIOIHH BUI:

«Pa3butp uncao 45 Ha cyMMy UeTBIpeX CjaraeMblX Tak, 4YTO €CJM K MepBoMy npuba-
BUTb 2, U3 BTOPOTO BbIYECTb 2, TPeTbe YMHOXHUTb Ha 2, a YeTBepPTOe paslesuTh Ha 2, TO
MOJYYUTCS OJHO U TO K€ UHCJIO».

OTBer K 3TOH 3amaye — deTbipe yucaa 8, 12, 5 u 20. MoxHO y6emuTbCs, 4YTO
B CyMMe OHH JAalOT 4Hcjo 45, a ecau ¢ KaKAbIM M3 HHUX MPOJeJaThb COOTBETCTBYIOILYIO
apu(MeTHYeCKYyI0 OTepaltio, TO MOJYUHUTCS OMHO U To ke yucyo 10.

Heob6xoaumo pemuth uyTh 60siee 0011YI0 3a1a4y: AaHbl uncaa n ¥ k. HyxHo npencra-
BUTb UMCJIO N B BUJE CYMMbl YETBIPEX [Ie/IbIX HEOTPULATEJNbHBIX caraeMbelx a + b + ¢ + d
TakuX, uto a + k = b — k = ¢+ k = d/k. Tapantupyercsi, uTo AJs 3aaHHBIX N U k Takoe
pa3breHHe CylLleCTBYyeT.

Popmam 6xo00HbIX OaHHbLX

B onHo#i cTpoke uepes npobes aBa uucaa n v k, rae 1 <n -k < 10%,

Dopmam 661X00HbIX OAHHBIX

BeiBecTH yepe3 mpoGes B OAHY CTPOKY 4YeThipe IEJbIX HEOTPUIATEJbHBIX UHC/A
a, b, ¢, d Takux, utoa+b+c+d=nuwa+k=b—k=c-k=d/k.

Ipumepot
[Ipumep Nel
CraHpapTHbIN BBOJ,
45 2
CraHpapTHBIA BBIBOJ,
8 12 5 20
IIpumep Ne2

CranpapTHbIi BBOJ

128 7

CraHpapTHBIA BBIBOJ,

721 2 98




30

Pewenue

Huxxe npexncrasieHo peleHre Ha si3blke C4+-.

C++

#include<bits/stdc++.h>
#define int long long
using namespace std;
signed main() {
int n, k;
cin >> n >> k;
int x=(k *n) / (k*k+2*k + 1);
cout << x = k <<' k< x + k <<' k< x / k <<' < x * k << endl;

© 0 N Ul A W N =

3adaua 2.2.2.3. JIadva u o6a3amenvuasn kiemka (20 6annos)

Himsa BxomHoro ¢paisa: cTaHIapTHBIHA BBOA MM input.txt.
Hmsa BbIXogHOro (paiina: CTaHAApPTHBIM BBIBOIL WM output.txt.
OrpaHuueHue 1Mo BpeMeHH BbINOJHEHUS NMporpamMmsel: 1 c.

Orpannuenue no namaru: 64 Moaiir.

Ycenosue

[IlaxmaTHast Jagbs HAXOAUTCS B JIEBOM BEPXHEM YTy MPSMOYTOJBHOIO MOJIs, pa3bu-
TOTO Ha KJETKH pPa3MepoM n X m. n 0003HAuaeT YUCJIO CTPOK, M — YHCJIO CTOJNOLOB.
OHa X04YeT MOMacTh B MPABYI HUXKHIOK KJETKY 3TOTrO MOJs KpaTuallium myTeM. Jlaabs
MOXKET IepeiBUraThCsl JUO0 BIPaBO, JUOO BHU3 Ha J060Ee KOJHUECTBO KJETOK. Jlaabs
00si3aHa MOCETUTb 3a[aHHYI0 KJIETKY ¢ KOOpAHHaTaMu (x,y), Tie & — HOMep CTPOKH ITOH
KJEeTKU, a y — HOMep ee cToJsbua.

TpebyeTcsi HalTHU KOJMYECTBO CIOCOOOB MOCTPOUTh MYTh JafbH U3 JIEBOIO BEPXHETO
yrJja B MpaBblid HUXKHHUH, KOTOpbIE MPOXOAAT 4yepe3 0053aTesbHYI0 KJAETKY C 3aJaHHbIMU
KOOpAUHATaAMH.

Dopmam 6x00HbIX OAHHBLX

B nepBoil cTpoke HaxosATCs ABa uUMcCJa yepe3 Mmpobes: m — UYUCJAO CTPOK U m —
YHUCJIO CTOMOLOB MPSMOYTONBHOrO moJist, 2 < n, m < 25. Bo BTopoii cTpoke yepe3 npobesn
HaxolsiTCs KOOPAMHATH (z,y) 00si3aTesNbHON AJsl MOCelleHUs KJaeTkKH, rae 1 < z < n,
1 <y < m. KoopanHaTel £ U y He COBNANAIOT ¢ KOOPAUHATAMHU JIeBOH BepxHeHl U MpaBod
HUXKHEH KJIeTOK.

Popmam 661x00HbIX OAHHBIX

BriBecTH OAHO YHCJO — KOJHYECTBO KpaT‘{aI'/JII_LII/IX HYTeﬁ JJaabHu H3 BerHeI';I JIeBOH
B IMpaBYy0 HUXHIOIO KJIETKY, NPOXOAAUIUX YEepe3 3aJaHHYIO KJETKY.
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ITpumepot

CranpapTHbIil BBOJ,

3 4
23

CraHpapTHBIN BBIBOJ,

6

Ilpumeuanun

Ha puc. 2.2.3 npexncrapnensl ecTb NyTei, KOTOPbIMH JIafibsl MOXKET MPOHUTH 110 MOJI0
pasmepoM 3 X 4, 00si3aTesbHO MOCelast Mo MyTH KJeTKy (2, 3).

Kommenmapuii

3ajauy MOXKHO pPellUTb KaK KOMOWHATOPHBIMH MeTOiaMH (IIpoH3BeleHHe GUHOMHUAb-
HbIX KO9(D(MUIUEHTOB), TaK U AMHAMHYECKHM MPOrPaMMHPOBAHHEM.

1. 2 3 #4

10 ¢

Puc. 2.2.3

Pewenue

Huxxe npencrasieHo peleHre Ha si3blke CH+-.

C++

#include<bits/stdc++.h>
#define int long long
using namespace std;
signed main() {
vector<vector<int> > bc(51, vector<int>(51, 0)):;
bc[0][0] = 1;
for(int i = 1; i <= 50; i++){
for(int j = 0; j < 51; j++){

o N e U R W N =
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9 bec[il[j] += bcli = 11[31;

10 if(3 - 1 >= 0){

1 bec[il[j] += beli - 11[F - 11
12 }

15 int n, m, x, y;

16 cin >> n >> m >> x >> y;

17 int dl1 = bec[x -1 +y - 1]1[x - 1];
18 int d2 = bc[n = x + m = yl[n = x];
19 int ans = dl1 * d2;

20 cout << ans << endl;

3adaua 2.2.2.4. Taney c yuppanu (25 6annos)

Hmsa BxomHOro ¢paiisa: cTaHIapTHBINA BBOJ UM input.txt.
Hima BbIxogHOro (paijia: CTaHAApTHBIA BBIBOJ W/IM output.txt.
OrpaHuyeHHe 10 BpeMeHU BbINIOJIHEHUS MporpamMmsl: 1 c.

Orpannuenue no namaru: 64 Moaiir.

Ycnosue

JlecsiTb TaHLOPOB peneTHPYIOT Ha ClieHe HOBbIH TaHell. Kaxkaelil TaHLOp ofeT B (byT-
00JIKy, Ha KOTOpOH HamucaHa ofHa u3 uupp oT 1 mo 9, uudpsl MOryT MOBTOPSATHCS.
M3Haua/ibHO OHM CTOSIT B HEKOTOPOM IMOpsIIKE CJeBa HalpaBo, U HUX LUGpPb 006pasyioT
HeKOTOpoe JecsiTH3HayHoe uucyao A. Jlasee Bo BpeMsi BCero TaHLA y4acTHHKH KOO pas-
OUBAIOTCS HA NAATh Nap PSAOM CTOSILIMX TAHLOPOB M OJHOBPEMEHHO MEHSIITCS MeCTaMH
BHYTPHU CBOMX Iap, NUOO0 CaMbli JIEBBIH TAHLOpP MepeMellaeTcs Ha CaMylo MPaByIO MO3U-
LIMI0 U CTAHOBUTCS CaMbIM MPaBbIM TaHLIOPOM.

CblH [TIOCTAHOBIUIHMKA TaHLA OT CKYKH Ha 6YM21F€ BbITIUCbIBAET BCE MOJydarouiuecs mnpu
KaXJ10M MepeMelleHn NeCATHU3HAaYHble YHUCJIa. Tak kaxk TaHely ,[LJIHHHbIﬁ, TO B UTOIre Ha
6yMare OKaXXyTCs BCE€ BO3SMO2KHbIE HHCJld, KOTOPbI€ B IMMPUHIHUIIE MOT'YT IOABUTCA IPU 3THUX
YCJIOBUSAX. HY)KHO HaUTH pasHuLy MexXAy CaMbIM OO0JBIIMM U CAMBIM MaJleHbKHM M3 3THX
HHCeJI.

Dopmam 6x00HbIX OAHHBLX
Ha Bxon momaetcst onHO HecsiTU3HauHOe uucao A, 0603Havaillee HauaJbHOE PACIo-

JIOKeHHe TaHLOopoB. B uucse moryt BeTpeuatbess mugpel or 1 10 9, HEKOTOpBIE M3 HUX
MOTYT TOBTOPSATBCS.

Dopmam 661xX00HbIX OAHHBIX

BeiBecT OfiHO 4MCJIO, PaBHOE Pa3HOCTH CaMOro GOJbIIONO U CAMOI0 MaJeHbKOro M3
yuces, KOTOpble MOTYT OBbITb MOJIy4eHbl BO BpeMs TaHLA.
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ITpumepot

[Ipumep Nel

CranpapTHbIil BBOJ

1456531355

CraHpapTHBIN BBIBOJ,

5182160085

Ipumeuanusn

Camoe MaJjieHbKO€e UHCJIO, KOTOPOe MOXKHO TOJYYHTb B MpuMepe, paBHO 1353155456,
camoe GoJiblioe paBHO 653531554 1.

[TokaxkeM, KakK MOJY4HUTb 3TH YHcJIa M3 HCXomHoro dmcaa 1456531355. Crauana
NONy4YUM caMoe GoJblloe CJelylomuM obpa3oM: ABe JeBblX UU(PH, 1 1 4, nepeMecTum
BMpaBo, nosayuuM 5653135514, motoMm momeHsieM B mapax LH(Pb MeCTaMHM U MONYyUUM
camoe OoJsblioe — 6535315541, Jlanee onsTh MOMeHsieM MOPSIIOK B Mapax U B YHCJe
5653135514 mepemecTuM Tpu JeBbIX LUGPE 5, 6 u 5 BmpaBo, mosyuuMm 3135514565
M 3[eCb CHOBAa MOMeHsieM MOPSIOK B Mapax, MOJIy4UM camoe MajeHbkoe — 1353155456.
Takum o6pasom, uckoMasi pasHula paBHa 5182160085.

Pewenue

Huxxe [IpeacTaBJ/JeHO pelleHHe Ha sS3blKe C++.

C++

#include<bits/stdc++.h>
#define int long long
using namespace std;
signed main() {

string s;

cin >> s;

string mx = s, mn = s;

© o N e O e W N =

for(int i = 0; i < 5; i++){

10 for(int j = 0; J < 10; Jj++){

1 mx = max(mx, s);

12 mn = min(s, mn);

13 if(35 < 9){

14 s = s.substr(l) + s[0];
15 }

16 }

17 for(int j = 0; J < 5; j++){

18 swap(s[2 * j], s[2 * j + 1]);
19 }

20 }

21 stringstream ssmn;

22 ssmn << mn;

23 int imn;

24 ssmn >> imn;

25 stringstream ssmx;
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26 ssmx << mx;

27 int imx;

28 ssmx >> imx;

29 cout << imx = imn << endl;

30 }

3adaua 2.2.2.5. Tpyonas copmuposka (30 6annos)

Hmsa BxomHoOro ¢paiisa: cTaHIapTHBIH BBOA UM input.txt.
Himsa BbIXOgHOro (paiina: CTaHAAPTHBIM BBIBOL WM output.txt.
OrpaHuuyeHue 1Mo BpeMeHH BbINOJHEHUS MPOrpamMMsbl: 3 C.

Orpannuenue no namaru: 64 Moaiir.

Ycenosue

WHHOKeHTHH paboTaeT B OTHeJie COPTUPOBKM MEPeCTaHOBOK, MOAOTAENE COPTHPOBKH
BCTaBKaMM. Ero 3amaua 3aksouaercsi B COPTUPOBKE I1€PeCTAHOBOK, IPeNOCTaBJEeHHBIX
3aKa3uuMkamu. [lepecTaHOBKOH NJIMHBI m Ha3blBaeTCs TaKasi MOCJeI0BATENbHOCTb UMCE,
B KOTOPOH BCTpeyaroTcs Bce yucaa oT 1 1o n 6e3 MoBTOpPeHUH B HEKOTOPOM MOPSIIKeE.

[TepectaHoBKa cuuTaeTcss OTCOPTUPOBAHHOM, €C/id B HeH BCe YMCJ/a PacoJioXkKeHbl Mo
BO3PaCTaHHUIO, TO €CTh OHA UMeeT BUA 1,...,nN.

VHHOKeHTHH HauWHaeT pabo4Mi IeHb C MyCTOW MOCJEN0BATENbHOCTH Unces. 3a eHb
OH COPTUPYyeT BCTAaBKAMH MepPeCcTaHOBKY AJNHHBI n. B Hauase Kaxkao# onepauuud BCTaBKH
OH NOJy4yaeT OuepelHOe UHCJIO a; U3 MepecTaHOBKM 3aKas3uuKa, rocje 4ero obpabdarhbl-
BaeT ero, BCTaBJ/fAS B OTCOPTUPOBAHHYIO T10OCJEN0BATENbHOCTh U3 paHee MOJy4YeHHBbIX YH-
ces. [locne kaxkporo Takoro no6aBjeHUs NOCJAEA0BATENbHOCTb Y2Ke 00pab0TaHHBIX UUCe
N0J2KHa ObITh OTCOPTUPOBAHA MO BO3PACTAHUIO.

[Tepen Tem Kak BCTaBHTb YHCJIO @; B MOCJEL0BATEJNbHOCTD, OH MOXKET BbIOpaTh, ¢ Ka-
KOTr0 Kpasi I10C/1e10BaTeIbHOCTH HayaTh BCTaBKy. [lasee OH yCTaHaBJMBAET YHUCJIO a; C 3TO-
ro Kpasi ¥ Mocje[loBaTe/IbHO MeHsIeT BCTaBJ/IseMOe YHMCJ/IO C PANOM CTOSLIMM YHCJIOM b; 10
TeX Iop, MOKa YHUCJIO a; He BCTaHeT Ha cBoe MecTo. Ha Kaxknylo mepecTaHOBKY BCTaBJIsi-
€MOro 4McJaa a; ¢ Yuc/aoM b; MIHHOKeHTHH TPaTUT b; eIMHHL, SHepruH.

JlaHa nepectaHOBKa AJHMHBI 1 U3 YUCEJN a; B TOM NOpsiiKe, B KOTOpoM MIHHOKeHTHH HX
Oynet obpabateiBaTh. [lopckakute emy, Kakoe MHHHUMaJbHOE KOJUUECTBO JHEPIUU €My
notpebyeTcs MOTPATUTh, YTOOBl OTCOPTHPOBATH BCIO MEPECTAHOBKY.

Dopmam 6x00HbIX OAHHBLX

B nepBoil cTpoke HaxXOAUTCS OAHO LieJI0€ YUCJIO n — JJIMHA MePecTaHOBKH, rae 1 <
<n<2-100.

Bo BTOpo#l cTpoke comepKHUTCS n LeJbIX 4Yucea a; 4yepe3 Npobesq B TOM IOPSIKE,
B KOTOPOM OHHM MocTynaroT Ha o6paboTky MHHOKeHTHI0. [apaHTHpyeTcsi, 4TO 3TH uHC-
Ja 00pa3yloT MepecTaHOBKY IJHMHBI 7, TO €CTb Kaxkaoe 4ucjao oT 1 m0 m comepKHUTCA
B 3a/laHHOM Habope POBHO OfMH pas.



35

Popmam 661x00HbIX OAHHBIX

BriBecTH OOHO YHUCJO — MHHHMMAJIbHbIE CYMMAapHbI€ 3HEPro3aTpaThl MHHOKeHTHS JJIA
COPTUPOBKH BCTaBKaMHU 3aJaHHOM Ha BXOJe NepeCTaHOBKH.

Ipumepot

[Ipumep Nel

CraHpapTHbIil BBOJ

9
2915464387

CraHpapTHBIA BBIBOJ,

43

Ilpumeuanun

HepBbIM yCTaHaBJIHWBAETCAd HYHUCJO0 2. OHO HM C yeM He MeHsIeTcs MeCTaMH, MMO3TOMY
3aTpat HeT.

Hanee ycranaBiuBaetcst yucsao 9. Bribupaem npaBblii Kpadh v cTaBUM ero Tyna 6e3
NoTepb SHEPTHUH.

3atem ycraHaBauBaeM yuciao 1. Boibupaem JeBbIH Kpail, CTaBUM ero Tyaa U CHOBa
NoTepb HeT.

Teneps HYKHO BCTaBUTb 4YHCJIO O. Ecsu ero BCTaB/SATH C MPaBOro Kpasi, MPUAETCS
MeHAATb MecTaMu ¢ 9, a ecsu ¢ jeBoro, To ¢ 1 W 2, 4yTo cymmapHo siBHO Jyuiie. Htoro
3aTpaTthl Ha BCTaBKy D paBHBI 3.

Yucsio 6 cHOBa Jydllle BCTAaBUTb CJieBa, 3aTPaThl Ha €ro BCTaBKY PaBHHI 8.
Yucao 4 BcTaBUM cieBa 3a 3.

Yucao 3 tak xe cjaeBa 3a 3.

A BoT yuncsio 8 syure BCTaBUTH cripaBa 3a 9.

M ocranock yucyao 7. Eciu BcTaBaATh cjeBa, TO 3atpaTuMm 21, a ecau crpasa, TO
Bcero 17.

Hrtoro Ha copTHpoBKY 3aiaHHOH nepecTaHoBkH motpatuan: 0 + 0+ 0+ 3 + 8 + 3
+3+9+ 17 =43.

Kommenmapuii

[locTpoum pnepeBo OTpe3KOB Ha CyMMY, NMpu oOpaboTKe yucaa a OyneM HaXOAUTh,
Kakas CyMMa Ha JaHHbIH MOMeHT MeHblie: oT | 10 a — 1 uau ot a + 1 no n. [IpubaBum
ee K OTBETY M MOMECTUM B MO3ULHIO @ 3TO YUCJO a.
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Pewenue

Huxke npencraBseHo peleHue Ha s3bike C++.

C++

#include<bits/stdc++.h>
#define int long long
using namespace std;
const int LG = 19;

int N = (1 << 1LG);
vector<int> tr(2 * N, 0);
void upd(int pos, int x){

© 0 N Ul A W N =

pos += N;
tr[pos] = x;
10 pos /= 2;
1 while(pos){
12 trlpos] = {tr[2 * pos]+ tr[2 * pos + 1]};
13 pos /= 2;

14 }
15}
16 int get(int 1, int r){

17 1l += N;

18 r += N;

19 int res = 0;

20 while(l <= r){

21 if(1 % 2 == 1){
22 res += tr[l];
23 }

24 if(r $ 2 == 0){
2 res += tr[r];
2 }

27 1 =(1L+1) / 2;
28 r=(r-1) / 2;
29 }

30 return res;

3t}

32 signed main(){

33 int n, a;

34 cin >> n;

35 int ans = 0;

36 for(int i = 0; i < n; i++){
37 cin >> a;

38 int sl = get(0, a - 1);
39 int sr = get(a + 1, N - 1);
40 ans += min(sl, sr);

41 upd(a, a);

42 }

43 cout << ans << endl;

4}

2.2.3. Tperba BonHa. 3agaun 8—11 Kaacca

3anauu TpeTbell BOJIHBI IPeAMETHOrO Typa 10 MH(OPMATHKe OTKPBITH 115 PeLIeHHS.

CopeBHoBaHMe nocTynHO Ha nsargopme Anpexc.Kontect: https://contest.yand

ex.

ru/contest/63456/enter/.


https://contest.yandex.ru/contest/63456/enter/
https://contest.yandex.ru/contest/63456/enter/
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3adaua 2.2.3.1. Tynneno (10 6annos)

HNwmsa BxonHoro ¢paija: cTaHIapTHHIM BBOA WK input. txt.
HNmsa BpIxogHOro (paﬁna: CTaHAAPTHBIA BBIBOJ MJIHM output.txt.
OrpaHnyeHue Mo BpeMeHH BBITIOJHEHHS MporpaMmsl: | c.

Orpanuuenue no mamaru: 64 Moaiir.

Ycnosue

PaccMoTpum KiaccHyeckyro 3afady NMPOXOXKIAEHUS TPYMNbl ¢ OAHUM (POHAPHUKOM IO
TyHHeJIl0. ECTb ueTblpe yesioBeKa, U y HUX eCTb oAuH (poHapuk. HykHO mepeBecTH BCIO
TPYIIy Ha APYyroi KoHel TyHHess. [Io TyHHe/J 0 MOXHO MPOXOAUTb TOJNBKO C (DOHAPUKOM
U TOJIBKO JHOO0 BABOeM, MO0 B ONMHOYKY. [lo 3TOH mpuuMHe mpuuercs craenaTb NAThb
pelicoB Mo TYHHeJIIO: TPU peiica Tyia U 1Ba pelca obpaTHo. Tyna uayTt nBoe, oO6paTHO —
OIMH, BO3Bpallas (POHApHK elle He MpOLUeAlled YacTH TPYMMbl. Y KaxKAOTO W3 YeThl-
pex ueJIoBeK CBOSI CKOPOCTb MepefBHKEHUS 110 TYHHeJI0, HO HEKOTOpPble CKOPOCTH MOTYT
coBnazaath. J[Boe MAYT CO CKOPOCTBIO CaMOro MejJieHHOro B 3To# mape. HyxHo HaiiTH
MHUHHUMaJbHOE BpeMsl, 32 KOTOpPOe MOXKHO MepeBeCTH TPYIy M0 TYHHEJIO.

31ech, B 3aBUCHMOCTH OT CKOPOCTEH NepcoHaxei, ecTb OBe cTpaTeruu. [IpouJio-
CTPUPYEM HX Ha MPUMeEpax.

[Iycte ects o A, B, C, D. ¥ A — BpeMs NpoXoXaeHUs TyHHeasl | MUH, y B —
4 mun, y C — 5 muH, y D — 10 MuH. 3pech paboraer HaubGosee oueBHIHAS CTpaTe-
TUSi: caMblil ObICTPBIH MEpPeBOAUT TeKYIlero W Bo3BpallaeTcsl ¢ (POHAPUKOM OOpaTHO 3a
crenytowumM. [Ipu 3Toll cTpaTterun Hy»KHO MPOXOAUTb TaK:

e A, B Tyna, 3aTpadyeHo 4 MuH,

e A o6paTHo, 3aTpayeHa 1 MuH;

e A, C Tyna, 3aTpayeHo 5 MHUH;

e A obpaTHo, 3aTpayeHa 1 muH;

A, D 1yna, 3atpadeno 10 mMuH.
O6uee Bpemst 4 +1 45+ 1+ 10 = 21 MuH.

Ho He Bcerna sta ctparerusi onTHMa/dbHa. YMeHbLIUM BpeMs MPOXOKAEHUS TYHHeJS
nepcoHaxkeMm B no 2 muH. Ilo BhileonpenenenHo# crpareruu Oymet 19 mun (2+1+5+
+ 1+ 10 = 19), HO uMeeTcs 6oJiee OBICTPOE pelIeHHe:

e A, B Tyna, 3aTpadyeHo 2 MUH;

A obpatHo, 3atpaueHa | MuH;

C, D tyna, 3atpadero 10 muH;

B o6paTHo, 3aTpayeHo 2 MUH;

A, B tyna, 3aTpayeHo 2 MHUH.

O6uiee Bpemsi 2+ 1+ 10+ 2+ 2 = 17 MuH.

3ameTHM, UTO JJIS IPeIblAYIIero NpuMepa Takas crpaterus He padoraet: 4+ 1+ 10+
+4+4 =23 muH.

Ecau ke mepcoHaxk B MPOXOAWUT TYHHeJb 32 3 MHUH (2 BCe OCTaslbHBIE TaK K€, KaK
M B NPUMepax), TO HE3aBUCHMO OT cTpaTeruu Oynetr 3atpaueHo 20 mMuH. B sToM cayuae
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CUHTaeM, 4TO pa60TaeT rnepBasd CTpaTerud.

[lopasmblcsivB, CTaHET MOHSATHO, OT KAKOTO YCJOBHUS 3aBUCHUT BblOop cTpateruu. [la-
Jiee OylieM Bcerja CUMTaTh, UTo A NBUXKeTCS He MelJieHHee BB, B NBHXeTCsl He MelJieHHee
C, C nBuxeTcsa He MefaJieHHee D.

JlaHo BpeMms mpoxoxieHusi TyHHessi nepcoHaxkamu A, C, D. HyxHo Ha#WTH rpaHu-
ny border ans B Takylo, 4TO eCJd ONpeleNuTb AJAS B BpeMs MPOXOXKAEHHUS CTPOro
MeHblllee, yeM border, To BbrogHa BTOpas CTpaTerus, HHaye — IepBasi.

Popmam 6xo0HbIX OaHHbLX
B onHo# cTpoke 3amaHO TPU LeJBIX 4HCes] 4depe3 Npobes — BpeMsl MPOXOXKIEHHS

TyHHeJsl nepcoHaxkamu A, C, D. BpemeHa naHbl no HeyOblBaHMIO. Bce uucsa Ha BXoze
B npenenax ot 1 no 100.

Dopmam 661X00HbIX OAHHBLX
BbiBecTH omHO uHcia0 — rpaHuly border njs B Takywo, 4TO €CJU ONPeNesUTh
BpeMs TPOXOXKAEHHUS] UM TYHHeJs CTPOro MeHblle, YeM border, HYXKHO HCIOJb30BaTh

BTOPYIO CTpaTeruio, MHadye — TEepBYIO. OTBeT MOXeT OBbITh HEUEeJIbIM, IT0O3TOMY BBIBECTH
€ro Hy?>KHO C OIHUM 3HAKOM II0CJie JIeCITHUYHOU TOUKH.

ITpumepot

TTpumep Nel

CranpapTHbIil BBOJ,

1510

CraHpapTHBIA BBIBO,

3

Pewenue

Huxxe npexacrasieHo peleHre Ha si3blke C++-.

C++

#include<bits/stdc++.h>
#define int long long
using namespace std;
signed main() {
int A, C, D;
cin >> A >> C >> D;
cout.precision(l);
cout << fixed << (A + C) / 2.0 << endl;

© o N Ul R W N =
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3adaua 2.2.3.2. Mamemamuueckuii naza (15 6annos)

HNwmsa BxonHoro ¢paija: cTaHIapTHHIM BBOA WK input. txt.
HNmsa BpIxogHOro (paﬁna: CTaHAAPTHBIA BBIBOJ MJIHM output.txt.
OrpaHnyeHue Mo BpeMeHH BBITIOJHEHHS MporpaMmsl: | c.

Orpanuuenue no mamaru: 64 Moaiir.

Ycnosue

1 1 1 1 1 _|

Puc. 2.2.4

KommaHust 1Mo NPOM3BOACTBY MAa3J/I0B peIldsa OCBOMTb NPHHIHIHAIBHO HOBBIH THII
ronoBoJioMoK. [las 3Toro 6epeTcs MpsSMOYroJbHas pellleTka pasMepa n X m, KaKIbld ee
cTonfell U CTPOKa paspesaroTcs rnocepeauHe nomnosam. Ilocse atoro o6pasytorcs QUrypsl
TPeX THIIOB: UEThIpe Yroska, 2-(n+m—2) T-06pasublx Guryp u (n—1)-(m—1) KpecTHKOB.

ToMy, KTO pellaeT ro/0BOJIOMKY, TpeOyeTCsl CJA0KHUTb U3 3TUX (DPUT'YP UCXOAHYIO Mpsi-
MOYTOoJIbHYI0 pelleTKy. [Ipn aToM Heo6XonKMMO HCMONb30BaTh aOCOMIOTHO BCe HMEIOLIHeCs
B HaJHW4YUU (DUTYPBHIL.

Popmam 6x00HbIX OaHHbLX

B nepBo#i cTpoke 3anaHbl 4yepe3 mpobes IBa UHCIA ¢ — KOJHUUYECTBO T-0Opa3HbIX
(quryp v b — KOJM4YeCTBO KPeCTUKOB, KOTOPble HAXOAATCS B OJHOM M3 Mnasjos. [Ipu sTom
B Habope Bceriga ecTb elle 4eTbipe yroJka. M3BecTHO, 4TO 3TOT KOMILJIEKT I03BOJSET
co6paTh MPSMOYTOJbHYIO PelieTKy pasmepa n x m, rae 1 < n, m < 107,

Dopmam 6b61x00HbIX OAHHBIX

TpeOyetcs no yucaam a v b HalTH pasMepbl UCXOQHOU pelleTKU n U m. bynem Bcerna
CUHTaTb, UTO N < M, TO €CThb HY>KHO BBIBECTH B OJHY CTPOKY 4epe3 mpobes ABa UMC]Ia,
repBOe U3 KOTOPBIX He MPEBOCXOAUT BTOPOTrO, U BMECTe OHH 3a[al0T pa3Mepbl 3aragaHHOH
peLIeTKH.
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ITpumepot

TTpumep Nel
CraHpapTHbIN BBOJ
16 15
CraHpapTHBII BBIBOJ
4 6
TTpumep Ne2

CraHpapTHbIil BBOJ

00

CraHpapTHBIA BbIBOJ,

11

Kommenmapuii

3agayy MOXHO pelMTb JHOO0 OMHAPHBIM TMOMCKOM, JIUOO MPU MOMOLIM KBaApaTHOrO

ypaBHEHHS.

Peuwenue

Huxxe npencrasieHo peleHue Ha sidblke C+-+ MpH MOMOLIM OUHIIOUCKA.

C++

© o N O O e W N —

#include<bits/stdc++.h>
#define int long long
using namespace std;
signed main() {
int a, b;
cin >> a >> b;
int L=0, R=a/ 4 + 1;
while(R = L > 1){
int M = (R + L) / 2;
int D=a/ 2 - M;
if(M * D <= b){

L = M;
}
else{

R =M;

}

cout << L + 1 <<' << a / 2 - L + 1 << endl;
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3adaua 2.2.3.3. Bocemv nupozoé u odna ceeuka (20 6annos)

HNwmsa BxonHoro ¢paija: cTaHIapTHHIM BBOA WK input. txt.
HNmsa BpIxogHOro (paﬁna: CTaHAAPTHBIA BBIBOJ MJIHM output.txt.
OrpaHnyeHue Mo BpeMeHH BBITIOJHEHHS MporpaMmsl: | c.

Orpanuuenue no mamaru: 64 Moaiir.

Ycnosue

Meura Kapscona Hakonel-To cObliace! Mama Masbilna ucneksna BoceMb HPOroB
NpsSIMOYTOJIbHOW (pOpMBI U B ONMH M3 HUX BOTKHyJsa cBeuky. [locse Toro kak Kapscon
CbeJ CeMb MHUPOTOB, OH PELIUJ-TAKH MOAENUTHCS KYCOUKOM OCTaBLIErocsi BOCbMOTO IH-
pora ¢ MagnbimoM. Ho, 6ynyuu B XopolleM HacTpPOEHHH, OH BbIHYJ W3 MHUpOra cBeuy
U MPEeLJIOKHUI eMy PeLIUTb 3aAauKy.

«Tak kak g camblil wenpslii Kapsacon B Mupe, TO 1e/UTh OCTaBLUIMICS NUpPOTr Oynelib
Tel. Ho y4TH, Thl f0/KeH pa3pe3aTb MUPOT OAHMM MNPSIMBIM pa3pe3oM Tak, 4TOOB! JIMHUSA
npollljia yepe3 OAMWH U3 YIJIOB M TOUKY, TAe cTosina cBeuka. [locse storo s BeiGepy cebe
OIMH M3 IBYX KYCOUKOB, a OCTABILMHUCS, TaK U OBbITh, NOCTaHETCS Tebe».

Manwim He [IPOTHUB 3TOTO 3aMbICJ/ld, OOHAKO CHHTAET, YTO pa3pe3aTb MHUPOr HYKHO
KaK MOXxKHO 0oJiee ClipaBedJIuUBO, TO €CTb Tak, 4TOObI pasHrla MeXOy MEHbLIIHM M 60J1b-
MM KYCKaMH OblJIa KaK MOXHO MeHbIIIE. HOHCKEI}KI/ITG MaJIbII_LIy, KaKOH MHUHMUMAaJbHOU
PasHULBl MeXAYy IJollagdiMKU KYCKOB OH CMOXKeET ILO6I/ITI>CH.

Dopmam 6x00HbIX OAHHBLX

B nepBo#i cTpoke HaxomsTCs ABa YMCIA m M m uyepe3 mpobes — pas3Mepsl NpsMO-
yroJbHoro mnupora. [Iupor pasmelieH Ha KOOPAMHATHOH MJOCKOCTH TaK, YTO €ro JIeBbIU
HUXXHUH yros Haxomutcss B Touke (0,0), a npaBblil BepXHUH — B Touke (m,m), THe
2 < n, m<1000.

Bo BTOpo# cTpoKe HaxomsTCs ABa UKCJAA * U y dyepe3 npobes — KOOPAUHATHl CBEUKH,
riel<z<n—1,1<y<m—1, To ecTb CBeUKa HAXOAUTCS CTPOrO BHYTPHU MHUPOra.

Popmam 6v61x00HbIX OAHHBIX

BbIBeCTH OfHO BellleCTBEHHOE YUCJO C TOUHOCTbIO He MeHee TpexX 3HAKOB IOCje fie-
CATHUYHOH TOYKM — MHHHMAJIbHYIO Pa3HULY MexXAy MJOLAaAsIMH [IBYX I0Jy4arollHuXxcs
nocJje pa3pe3aHusi KyCKOB, KOTOPYIO CMOXKeT MoJay4yuTb Masbiil.
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Ipumepot

[Ipumep Nel

CraHpapTHbIN BBOJ

8 5
72

CraHpapTHBIA BBIBOJ,

12.571

[lpumep Ne2

CraHpapTHbIil BBOJ

2 2
11

CranpgapTHbIi BBIBOJ,

0.000

Ilpumeuanusn

Ha puc. 2.2.5 npexncraBieHbl 4YeTbipe BapuaHTa paslesieHHs MHPOra [Jsi MEePBOTO
npumepa U3 ycgaoBus. MoXHO BHIETb, UTO CaMblil OJNHM3KHUH K CIpaBefJMBOMY CIOCOO
paszesieHHs CBSI3aH C Pa3pe3oM M3 JIeBOrO BepxHero yrJa. [lyomanb TpeyrojbHuKa B 3TOM
cayyae OyzmeT paBHa 96 /7, miomanb 4eTbipexyroJbHUKa paBHa 184 /7, u pa3HUlla paBHa
88 /7, 4TO TMpH OKPYTJIEHHWH [0 TPeX 3HAKOB paBHO 12,571.

u y}\
L] \

,..-—""F—f’ X W

> g
u y‘q\
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—
/,/_ S.
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Puc. 2.2.5
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Kommenmapuii

reOMeTpI/IHI AJIT KaxXA0ro M3 YeThIpeX CJAYy4aeB aKKypaTHO HaXOAUWM KaTe€Thl IMpPsd-
MOYTOJIbHOI'O TpeyroJbHHWKa IpHW IMIOMOIIX MNPOINOPLKWH, 3aTeéM HaxXOAUM IIJOoLlaAb 3TOr0
TpeyrojJbHHKA H, BblUWTasd W3 BCEro npAMOYroJibHHKa 3Ty IJIOLladb, HaXOOHWM IJIOLlaAb
BTOPOIr'o KyCKa. ,Z[aJIee BbI6I/IpaeM HauboJiee ONTHMAaJbHOE OTHOIIEHHE nJioagei.

Pewenue

Huxke npezncraBseHo peleHue Ha si3bike C++.

C++

#include<bits/stdc++.h>

#define int long long

using namespace std;

const int INF = lel8;

double katy(double x, double y, double n){
return n * y / x;

}

double n, m, x, y;

double ans = INF;

10 double k1, k2;

11 void upd() {

© 0 N Gl A W N =

12 if(kl < m){

13 double st =kl * n / 2;

14 ans = min(ans, n * m - 2 * st);
15 }

16 else{

17 double st =k2 * m / 2;

18 ans = min(ans, n * m - 2 * st);

19 }}

20 signed main(){

21 cin >> n >> m >> x >> y;

22 k1l = katy(x, y, n);

23 k2 = katy(y, x, m);

24 upd();

2 k1l = katy(n - x, y, n);

2 k2 = katy(y, n = x, m);

27 upd();

28 k1l = katy(x, m = y, n);

29 k2 = katy(m - y, x, m);

30 upd();

31 k1l = katy(n - x, m = y, n);
32 k2 = katy(m = y, n = x, m);
33 upd();

34 cout.precision(3);

35 cout << fixed << ans<< endl;

3adaua 2.2.3.4. Ilnemenxa (25 6annos)

Hma BxomHoro ¢paiisa: cTaHIapTHBIH BBOJ MM input.txt.
Himsa BbIXOgHOro (paiina: CTaHAAPTHBIH BBIBOL WM output.txt.

OrpaaneHne IO BPpEMEHHU BBLINIOJJHEHUA IPOrpaMMbI: lc.
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Orpannuenue no namaru: 64 Moaiir.

Ycenosue

Y Mauu ecTb n MoJOCOK OyMaru. i-s MoJocka UMeeT WHUPUHY 1 U AauHy a;. Maia
pasfesUT 3TH MOJOCKU Ha JiBE YACTH U MOKPACUT HEKOTOPble B XKEJIThIH, a OCTaBLIMeCHT —
B 3eJieHbldl 1BeT. OHa cama BeiOepeT, Kakue MOJIOCKH KakK MoKpacuTh. Jlajee oHa XOoueT M3
3TUX MOJIOCOK CIJIECTH MaKCHMaJ/bHO 00JbIlYI0 NaeTeHKY. OHa pacrnosoXUT MONOCKH Of-
HOTO I1B€Ta B HEKOTOPOM TOPSiIKE TOPU30HTAJbHO, @ MOJOCKH IPYroro LBeTa B HEKOTOPOM
nopsiike BepTHKanabHO. [locse 3Toro oHa mepemnJseTeT rOpU3OHTaJbHblE U BepTHKaJbHbIE
TMOJIOCKU TaK, 4TO OHM OYyAyT 4epeloBaThCsl TO CBepXy, TO CHU3Yy, oOpa3ys B MecTax Ile-
peceyeHHs LlaxMaTHYI packpacky. HakoHel,, oHa oOpexeT BblCTynarllMe Kpas M0J0COK
TaK, 4TO OCTAHETCSl MPSIMOYroJibHasl MJeTeHKa C POBHBIMM KpasMmu. Kaknasi kKjertka mo-
JY4eHHOH TJeTeHKH HOJKHA HMeTb JBa CJIOSI.

Maia xouet CcriecTH MaKCHMaJbHO GOJBIIYIO M0 MJOMIAAN MPSIMOYTOJbHYO TMJIeTeH-
Ky. [logckaxkure el, mieTeHKy KakOH MJIOLIAAM OHA CMOXKET cleaTh. 3aMeTHM, UTO OHa
MOKET MPH CO3[JaHHUH IJIETEeHKH HCIOJb30BaTh He BCe UMEIOIINECs y Hee MOJOCKH.

Dopmam 6x00HbIX OAHHbBLX
B nepBo#i cTpoke Ha BXOJ MOAAETCS UUCJIO0 1 — KOJUUECTBO M0J0COK Oymaru y Maiwy,

rae 2 < n < 2-10°. Bo BTOpo# cTpoke uyepe3 mpobes 3aaHbl n LEJbIX YUCEN a; dyepes
npo6es — IIMHBL 10J0COK, Tae 1 < a; < 107,

Dopmam 6v61xX00HbIX OAHHBIX

BeiBecTH 0fiHO 4MC/IO — TJIOLWAb MPSMOYTOJbHUKA, (POPMY KOTOPOrO MOXKET UMETh
camas OoJbliasg retedka Mariu.

Ipumepot

[Ipumep Nel

CraHpapTHbIN BBOJ

8
36544552

CraHpapTHBIN BbIBOJ,

12

Ipumeuanusn

Ha puc. 2.2.6 npencraB/ieH oqWH U3 BapUAHTOB MOJYUYeHHUS] caMOM GOJBIIOH TJeTeH-
KM Uil ToJIocoK U3 npuMepa. CHHMM o603HauyeHa TpaHHLA MOJNyYeHHOH MaKCHMaJsbHOH
nyeTeHKH. Ee pasmep 3 x 4, u ee miowanb 12. Ilpu ee cosmanum Maia He n0/12KHa
MCI0/Ib30BATh TOJIOCKY HOMep 8, 1Mo 3TOH NpUUMHE HeBaXKHO, KaK OHAa pacKpalleHa.
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Pewenue

1 3
2
3
5
5 7 6 7

4 6

Puc. 2.2.6

Huxke npexncrasseHo peleHue Ha s3bike C++.

C++

© 0 N Ul A W N =

#include<bits/stdc++.h>
#define int long long
using namespace std;
signed main() {

int n;
cin >> n;
deque<int> v(n);
for(int i = 0; i < n; i++){
cin >> v[il;
}
sort(v.begin(), v.end()):
int ans = 0;
int cnth = 0, minh;
while(1){
if(v.size() == 0){
break;
}
cnth++;
minh = v.back();
v.pop_back();
while(v.size() > 0 && v[0] < cnth){
v.pop_front():;
}
ans = max(ans, cnth * min(minh, (int)v.size())):

}
cout << ans << endl;
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3adaua 2.2.3.5. Anenuiickuil 8 ueposoii gpopme (30 6annos)

HNwmsa BxonHoro ¢paija: cTaHIapTHHIM BBOA WK input. txt.
HNmsa BpIxogHOro (paﬁna: CTaHAAPTHBIA BBIBOJ MJIHM output.txt.
OrpaHnyeHue Mo BpeMeHH BBITIOJHEHHS MPOrPaMMBbI: 3 C.

Orpanuuenue no mamaru: 64 Moaiir.

Ycnosue

Maia v Butd 3anoMuHalOT cJ0Ba aHIVIMHCKOrO $i3blKa B OPUTHHAJbHOW HIPOBON
(opme. 3a neHb UM HYXKHO BBIYUYUTb m cJ0B, e 20 < n < 100, Kaxaoe U3 KOTOPBIX
MMeeT IJHUHY OT 5 10 8 cuMBoJoB. Mama BeIOHpaeT U3 3TOro Habopa Hayral HeCKOJbKO
MOMapHO Pa3/JUUHBIX CJIOB (Takxke OT 5 10 8) U cobUpaeT UX B OAHY CTPOKY 6e3 mpoOeJioB.
Janee ona mepectaBJ/isieT OYKBbl B 3TOH CTPOKe TaK, UTO CJIOBA OKAa3bIBAIOTCS MOJHOCTbIO
nepenyTaHHBIMH, U faeT 3Ty cTpoKy Bute. Ternepb Butsi no/si:keH BOCCTaHOBHUTB BCe CJIOBA,
KoTopble BbiOpana Mamia.

Ho y Butu nsaoxo nosnyyaercs, a Maiua yxe 3abblia, Kakue cJoBa OHa BblOpaJa.
HyxHOo UM moMoub — Hamucarth MpoOrpamMmy, KOTOpas BOCCTAHOBHT CJIOBAa, BbIOpaHHBIE
Mamei.

Popmam 6x00HbLX OaHHbLX

B nepBoil cTpoke HaxomUTCs CTPoKa, KoTopyto Maiua npennoxuna Bure. Bo BTopoit
CTPOKE COLEPXKHUTCS YUCJO 1 — KOJHUYECTBO CJIOB, KOTOPbIE HY>KHO BBIYUHUTh AeTAM, 20 <
< n < 100.

B caenyomux n cTpokax comepxKarcsi 3TH CJ0Ba [0 OAHOMY B cTpoke. Bce cioBa
B 3TOM Habope pasnuuHbl. CJ0Ba OTCOPTHPOBAHBI B JieKCUKOrpaduueckKoM (aahaBUTHOM)
nopsinke. Bce c/ioBa coctodT U3 MajieHbKMX OYKB OT a 10 z. O6paTuTe BHUMaHHe, UTO B
TecTax K 3TOH 3azaye BCe 3aJaHHble CJ0BA PeasbHO CYLIECTBYIOT B aHIVIMHCKOM $I3bIKE U
caydadiHbiM 006pa3oM BbIOPAHBI U3 CJI0OBapS.

[apaHTHpyeTcs, 4TO IJIMHA Ka)KIOTO CJOBa M3 MpeNJsioKeHHOro Hadopa (cJoBapsi)
B Ipefesiax oT O 10 8, CTPOKa, KOTOpylo mojayduna Maia, MoxeT ObITh MOJNyyeHa MyTeM
repecTaHOBKH OYKB HEKOTOPBIX Pa3J/JMUHBIX CJIOB M3 TMPEAJOKEHHOI'O CJIOBapsi, MpPHUEM,
Habop BeIOpaHHBIX Mallel cjoB onpenessieTcs 10 Held OfAHO3Ha4HO. Ko/aMuecTBo c/oB, U3
KOTOpBHIX cocTaBjeHa MalinHa cTpoka, HaXOnUTCs B mpejesax ot b o 8.

Popmam 661x00HbIX OAHHBIX

BriBecTH Bce CJIOBA, BbI6paHHbIe Mameﬁ, B aJI(i)aBI/ITHOM nopdaake mo ogHOMYy B CTPO-
Ke.
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Ipumepot

[Ipumep Nel

CraHpapTHbIN BBOJ

stirbaexsudueoeidgomttcrnrwlunapntetacwri
24
bridge
cranky
document
drawing
farmer
fighter
figurine
gravy
havoc
minimum
reactant
reply
republic
sonata
soprano
split
subset
tailor
texture
tomorrow
trout
vicinity
wrist
writer

Cra"pgapTHbIi BBIBOJ,

document
drawing
republic
sonata
texture
wrist

Kommenmapuii

B cnyuae, BbiIesleHHOM B YCJIOBHH (CJIOBA SIBJSIFOTCS CJAYYaHHBIMH, B3SITBIMU W3 aH-
TJIMACKOTO CJI0Bapsi), 3afadya peliaercs peKypcHeil ¢ nmepeGopoM BapHAHTOB.

Pewenue

Huxe npencraBseHo peleHHe Ha sisbike C++.
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C++

© o N e U e W N —
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#include<bits/stdc++.h>
#define int long long
using namespace std;
string frs;
int n;
vector<string> dict;
vector<int> msk(26, 0);
int cnt = 0;
vector<vector<int> > amsk;
vector<string> ans;
bool bigok = 0;
void p(int pos){
if(!'bigok) {
if(cnt == 0){
sort(ans.begin(), ans.end());
bigok = 1;
return;
}
for(int i = pos; i < n; i++){
string ts = dict[i];
bool ok = 1;
for(int j = 0; j < 26; j++){
if(amsk[i][j] > msk[j]1){
ok = 0;
}
}
if(ok){
ans.push_back(ts);
for(int j = 0; j < 26; j++){
msk[j] —= amsk[i]1[]];
cnt == amsk[i]l[j];
}
p(i + 1);
if(!bigok){
for(int j = 0; J < 26; j++){
msk[j] += amsk[i][]j];
cnt += amsk[i]l[j];
}
ans.pop_back();
}

}
}
signed main() {
cin >> frs;
cin >> n;
amsk.resize(n, vector<int>(26, 0));

string ts;

for(int i = 0
cin >> ts
dict.push_back(ts);

i < n; i++){

.
14

.
14

}
for(int 1 = 0; i < n; i++){
for(auto el : dict[i]){
amsk[i]l[el - 'a'l++;
}
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60 for(auto el : frs){

61 msk[el - 'a']l++;

62 cnt++;

63 }

64 p(0);

65 for(auto el : ans){

66 cout << el << endl;

67 }
68 }

2.2.4. YerBeprasa BoaHa. 3agauu 8—11 Kaacca

3agaun 4eTBepTOH BOJIHBI MPEAMETHOTO Typa Mo HUH(pOPMAaTHKe OTKPBITH AJs pelle-
Husi. CopeBHOBaHHe NOCTYMHO Ha maaTtdopme Aunekc.Konrect: https://contest.ya
ndex.ru/contest/63457/enter/.

3adaua 2.2.4.1. Keadpamnoui ¢prae (10 6annos)

HNmsa BxogHOro (paf/’ma: CTAHAAPTHBIA BBOA WJM input.txt.
Hmsa BbiXxogHOro ¢paina: cTaHIAPTHBIM BBIBOI MJM output.txt.
OrpaHuueHue 1Mo BpeMeHH BbINOJHEHHS MPOrpamMmsbr: 1 c.

Orpanuuenue no mamaru: 64 Moaiir.

Ycnosue

OnHoMy MOPTHOMY 3aKasaJju clesaTh OAHOIBeTHbIH (hyar. Oco6eHHOCTh 3TOro (hJara
B TOM, 4TO OH HOJKeH ObIThb KBaJpPaTHBIM. ¥ TMOPTHOTO €CTb [Ba MPSMOYTOJbHBIX KyCKa
TKaHU 3aflaHHoro uBeTa. ONWH W3 HUX HMeeT pa3Mepsl a X b, apyrod — c¢ x d. Tak
KaK KJHeHT OylIeT MJAaTUTh NPONOPLUHOHANBHO MJOLLIAAN U3TOTOBJEHHOrO (hJara, mopTHOH
X0ueT CHauaja CLIUTh UMEOLIHecsl y Hero NnpsiMOYroJibHble KYCKH, COeIMHHUB MX NBYMS
KaKUMH-TO CTOPOHAMM, a 3aTeM M3 IOJyUeHHOro IOJIOTHA BbIpe3aTb W chaesaTb (Jar
C MakKCHMaJbHO 00JIbIION cTOPOHOH. Onpene/uTh CTOPOHY MOJYUYHBIIErocs y Hero (Jara.

Popmam 6xo00HbIX OaHHbLX
Ha Bxon mopaioTcsi 1Be CTPOKU. B mepBoi cTpoke HaxomsiTcs pa3Mepsl MepBOro Mpsi-

MOYTOJIbHHKA — LeJible unucaa a, b yepe3 npobes, BO BTOPOH — pas3Mepbl BTOPOTO MPsiMO-
YyTrOJIbHHKA, TaKxKe LeJble yuchaa c, d yepes3 npobed, rae 1 < a, b, c,d < 107,

Popmam 661x00HbIX OAHHBIX

BeiBecTH 0IHO YHCJO — CTOPOHY caMoro OGOJBILIOrO KBaapaTa, KOTOPbIH MOXHO MO-
JYYUTb 110 YCJIOBHIO 3a1auH.


https://contest.yandex.ru/contest/63457/enter/
https://contest.yandex.ru/contest/63457/enter/

50

Ipumepot
[Ipumep Nel
CraHpapTHbIN BBOJ
2 4
36
CraHpapTHBIN BBIBOJ,
4
[Ipumep Ne2
CranpapTHbIil BBOJ
2 2
36
CraHaapTHBIA BBIBOJ,
3
Ipumeuanun
L T T W LY % L 1
LA R L % % N
2x4+3x6 2x2+3x6
Puc. 2.2.7

Ha puc. 2.2.7 npencraB/ieHbl UIMIOCTPALUK AJs1 TECTOB M3 ycjoBusi. CUHUMHU LITPHU-
XaMM 0003HaYeHO MECTO CLIMBKM ABYX KycKoB. KpacHbIE KBagpar BbIIeJseT OAWH M3

BAPUAHTOB Bbip€3aHUA MaKCHUMaJIbHOI'O KBajapara.

Pewenue

Huxxe npencraBseHo peleHue Ha sisbike C++.
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C++

#include<bits/stdc++.h>
#define int long long
using namespace std;
signed main() {
int a, b, ¢, d;
cin >> a >> b >> ¢ >> d;
int ans = max(min(a, b), min(c, d));
int pl = min(a + ¢, min(b, d)):
int p2 = min(a + d, min(b, c));
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10 int p3 = min(b + ¢, min(a, d)):;

1 int p4 = min(b + d, min(a, c)):
12 ans = max({ans, pl, p2, p3, p4});
13 cout << ans << endl;

14}

3adaua 2.2.4.2. I[Tomepannas JHK (15 6annos)

Hmsa BxogHoro (paiaa: cTaHiapTHHIA BBOA MMM input.txt.
HWwmsa BbixogHOro paiia: cTaHIApPTHBIA BBIBOJ MK output.txt.
OrpaHuuyeHue 1Mo BpeMeHH BbIMOJHEHUS MpPoOrpamMmsl: 1 c.

Orpanuuenue no nmamaru: 64 Moaiir.

Ycnosue

B nanHo#i 3apmaue Oymem ympouleHHO cuutath, 4to JHK mnpencraBssieTcss ctpoxoi
naunbl ot 10 no 100, cocrosimedt u3 6yks A, C, G, T.

[Iyets paubl nBe JHK Dy u D, onHoéi u ToH ke AnuHBI n. BbibepeM HekoTopoe
TMPOM3BOJIbHOE YHCJO i OT 1 10 n — 1 U moMeHsieM MecTaMHu Tpe(UKChl (Hayasna) 3THUX
JHK nnune! 2. Bynem roBoputh, 4To moJiyueHHble HOBble Be CTPOKH 0Opa3oBaHbl MyTeM
CKpellMBaHUSl IBYX UCXOAHBIX MO MpepUKCy AJHHBI 7.

Hanpuwmep, nycte D; = AACGGTAGGT, a D, = TCCCGGAACA. Buibepem i = 4
U noMeHsieM MecTaMu npedukchl AauHbl 4. [Tonyuyum nse HoBble JIHK, onHa U3 KoTopbIX
oynet umeth BUu1l AACGGGAACA, a Bropass — TCCCGTAGGT. [l/1s1 HarJsiAHOCTH OBLIH
BbIZIeJIEHbl YACTH MEPBOH U3 HHUX.

[Tonyuennele HoBble JIHK cHOBa MoryT GBITh CKpelleHBl M0 J060MY NnpeduKCy AJIUHBI
or 1 non—1

Tenepb MoxKHO paccMoTpeThb nonyasiuuio U3 Heckoabkux JIHK. Beibepem u3 HUX nBe,
MpOU3BeNeM UX CKpelIMBaHHe MO MpepHUKCy KakoH-Iu060 AJHUHBI U MOMECTUM JBe HOBbIE
JHK B ucxopnyio nonynsuuto. B naHHo# 3amade Oymem cuuTaTh, yTo KoauuecTBo JHK
He yBeJH4yuBaeTcs, To ecTb ctapole ABe JIHK 3amenstorcs Ha HoBble nBe JHK.

Jana nexonnas nonyasiuua us m JHK, kaxxnas nmeer onHy u Ty ke niuny n. [locse
HEKOTOpPOro KOJIMYeCcTBa IMOMAapHbIX CKpellMBaHUH Oblia moJydeHa HoBas momyasuus. Ho
npu UTOroBod o6paboTKe naHHbIX cBefeHus o6 oxHoit JIHK u3 HoBoil momynsiuuu Obliu
noTepsiHbl. 3ajaya COCTOUT B OTbICKaHMHU 3ToH noTepsinHoM JIHK no ocraBmnmes m — 1
JHK u3 HoBOH nonynsuuu.
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Popmam 6xo00HbIX OaHHbLX

B nepBoii cTpoke uepes npo6es naHel ABa uyncaa n — aauHa JJHK u m — koauuectso
JHK B ncxogno#t monynsiuuu, rae 10 < n < 100, 2 < m < 100.

B caenyromux m cTpokax comaepKutcs onucanue ucxopHoi nonynsuuu JHK, kax-
nasi 3alaeTcsl CTPOKOU AJUHBI 1, cocTosiiei u3 cumBosioB A, C, G u T.

Hanee cnenyer pasgensiolias CTpoKa, COfep:Kalllasi n CUMBOJIOB «—».

Hanee cienyer eie m — 1 CTPOK, ONMUCHIBAIOIIMX HOBYHO (3aKJIIOUHTEIbHYIO) TMOIMY-
asuuio 6e3 ogHod JJHK.

['apaHTupyeTcs, uTo naHHble BepHBl, TO ecTh m — 1 nocaenuss JHK sBasercs neko-
TOpPOU HOBOM momnyasuueidr posHo 6e3 opHoit JIHK, nonyyenHo#t n3 ucxonHoil nmomy/asinuu,
3aJlaHHOH B M MNEPBBIX CTPOKAX.

Dopmam 661X00HbIX OAHHBIX

BriBectr Hepocrarwuyto yrepsHHyto JHK.

Ipumepot

[Ipumep Nel

CraHpapTHbIil BBOJ
10 2

AACGGTAGGT
TCCCGGAACA

TCCCGTAGGT

CraHpapTHBIN BBIBOJ,

AACGGGAACA

[Ipumep Ne2

CraHpapTHbIN BBOJ

10 4

AACCGGTTAA
ACGTACGTAC
AAACCCGGGT
CATTACTGGA
AAGCGCTTAA
CCACACGTGC
AACTAGGGGT

CrangapTHbIi BBIBOJ,

AATTCCTGAA
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Kommenmapuii

Jlns Kaxxao# mo3uLMKU HY>KHO HalTH HelocTawouyo 6ykBy U3 nepsoro Habopa JIHK.
Jlnst 3TOr0 yno6Hee BCEro WCMOMb30BaTh (PYHKIHIO XOL.

Peuwenue

Huxxe npencrasieHo peluenue Ha sisblke C++.

C++

#include<bits/stdc++.h>
#define int long long
using namespace std;
signed main() {
int n, m;
cin >> n >> m;
vector<string> vl(m);
for(int i = 0; i < m; i++){
cin >> v1[il;

© o N e O e W N —

10 }

1 string d;

12 cin >> d;

13 vector<string> v2(m - 1);

14 for(int i = 0; i < m - 1; i++){
15 cin >> v2[il;

16 }

17 for(int j = 0; J < n; j++){

18 int ss = 0;

19 for(int i = 0; i < m; i++){
20 ss *= (int)(v1[il[j1);
21 }

29 for(int i = 0; i <m - 1; i++){
23 ss = (int)(v2[il[j]1):
24 }

2 cout << (char)(ss);

2 }

27 cout << endl;

3adaua 2.2.4.3. Ymomaennote mypucmeot (20 6annos)

HMsa BxogHoOro ¢paisa: cTaHIapTHBIA BBOJ MM input.txt.
Hmsa BbIXxogHOro (paiina: CTaHAApPTHBIM BBIBOIL W/IM output.txt.
OrpanuueHue 1Mo BpeMeHH BBbINOJHEHUS NMpPOrpamMmsel: 1 c.

Orpannuenue no namaru: 64 Moaiir.

Ycnosue

PaccMoTpum caenyiominii BApUaHT M3BECTHOH 3aJauM Ha repeMelleHHe Mo TYHHEeJI0
TpyNmbl U3 YeTbipexX uesoBeK. B oOuieM BUle OHA BBIMVISAUT TAK: UYeTbIpe TypUCTa XOTAT
NpoiTH Mo TeMHOMY TyHHest0. Mmeercsa onun ¢onapuk. [lo TyHHesn0 MOXHO mepeme-
marbcst Jub60 BABOeM, JUOO MO OAHOMY, MPH 3TOM y TeX, KTO [BHUXKeTCS B TYHHeJe,
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HoJ2KeH ObITb (DOHApUK B pyKax. [lo 3Toi mpruMHe NBHUKEHHE N0JKHO ObITb CJIEAYIOLHM:
[1BO€e TMepeXoAsiT TYAa, OAHWH BO3BpallaeTcss 0OpaTHO W MPUHOCUT (DOHAPHUK TeM, KTO ellle
He neperies. [locse aToro yKkazaHHbId MaHeBp MOBTOPSIETCS CHOBA.

Y KaxK[oro y4yacTHHKa CBOSI CKOPOCTb IBHXKEHHS B TyHHeJe. [IycTb yyacTHHKH mpo-
XonaT TyHHesb 32 A, B, C'u D MuH. Ecau unyt nBoe, To OHU ABHXKYTCS CO CKOPOCTbIO
TOro, KTO WAeT MelJeHHee. TpebyeTcs Mo 3alaHHBIM BpeMeHaM MPOXOXKAEHHUS TYHHeJs
KaXkKJ0r0 U3 YYaCTHUKOB IepeBeCTH UX MaKCHMaJbHO OBICTPO yepe3 TyHHeJb.

HewmHoro ycnoXHUM naHHy® 3anauy. Benem cdakrtop ycranoctd. A uMeHHO, JH000H
YUaCTHHUK, NPOHAS MO TYHHEJII0, yCTaeT U B CJAeAYIOIIHH pa3 uzet yxe MenjeHHee. [locse
KaxKJI0r0 NMPOX0XKAEeHNUS TyHHeJ/s1 BpeMsl POXOXKAeHHs JI000ro yyacTHUKA YBeJUUHBaeTCs
Ha ' muH. Hanpumep, ecin yyacTHHK 10 Hadyasja IBHUXKEHUS MPOXOAUT TyHHeJ b 3a 1 MUH,
a mokasaTeJ/ib yCcTajocTH F paBeH 3 MMH, TO MePBbIH pa3 yyacTHUK MPOHAET TyHHe/b 3a
1 MuH, BTOpO# paz — 3a 4 MUH, TpeTUH pa3 — 3a 7 MUH U T. [.

[lo 3amanueiM A, B, C, D u E y3HaTb, 3a Kakoe MHHUMaJ/JbHOE BpeMs MOKHO
NPOBECTH BCIO TPYINIY Yepe3 TYHHeJb COIVIACHO YKA3aHHBIM MPABUJIAM.

Popmam 6x00HbIX OaHHbLX

Ha Bxon nopatorcst nsiTe uncels. B nepBoil cTpoke uepes npobes yeTebipe uncaa A, B,
C'u D — BpeMs NPOXOXKAEHHUS TYHHeJ s KaK[IbIM M3 4eTblpeX Y4acTHHKOB JO TOro, Kak
OHM HauaJu JABHKeHHe. Bo BTOpOH cTpoke comepKHUTCS yMca0 £ — BesJHuMHa, Ha KOTO-

PYI0 yBeJMUHBAETCS BPeMsl MPOXOXKIEHHs TYHHEJsI KaXK[IbIM Y4aCTHUKOM MOCJe KaXKJI0ro
nepemetenus. [Ipu atom 1 < A, B,C, D <1000, 0 < £ < 1000.

Popmam 6v61x00HbIX OAHHBIX

BriBecTH OJHO YHUCJO — MHHHMaJIbHOE BpeMs INPOXOXKAEHHUA TYHHEJT BCeH I‘pynnof/’I.

Ipumepot

[lpumep Nel

CraHpapTHbIN BBOJ,

8 9101
3

Cra"npgapTHbIi BBIBOJ,

44

[Tpumep Ne2

CraHpapTHbIN BBOJ,

8 9101
0

CrangapTHbIi BBIBOJ,

29
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IIpumeuanusn

B nepBom npuMepe Npy NPOXOXKAEHUU TYHHeJSI KaXKAblH TYpUCT yCTaeT U [ABUXKeTCS
MenJseHHee Ha 3 MuH. [lokaxkeM, Kak nepeBecTH rpynny npu 3Tom 3a 44 MuH.

Kaxnyio curyauuio 6yneM o603HauaTh CjaefyOLIUMM 06pa3oM: cjeBa OT JABOETOYMS
HaXOASITCS TYPUCTHl, KOTOpPbIE CTOSAT B Hayaje TyHHeJsl, a clipaBa — Te, YTO CTOSIT B KOH-
e TyHHeJs. Typucra OyneM 0003HauaThb IPU MOMOLIM YHCJA, COOTBETCTBYIOLIETO €ro
TeKyLIeMYy BpeMeHH MPOX0XKAEeHUS TYHHeJs.

Torna ncxonHas cutyauus umeet Bupn 1, 8, 9, 10 :.

CHauasa uayT Typucthl | u 8, KaXablH Mocse mepexofa yCTaeT Ha 3 MHH, MOJYUUM
cutyauuto 9, 10 : 4, 11, 3aTpaueHo 8 MHUH.

O6paTtHo Bo3Bpallaetcss TypucT 4, oH yctaeT erle Ha 3 MUH. CHTyalHsi CTAaHOBUTCS
7,9, 10 : 11, sarpaueno 8 + 4 = 12 muH.

Teneps unyt Typuctel 7 u 9, noayuurcs cutryauus 10 : 10, 11, 12, sarpayeno 8 +
+4+9 =21 Mun.

Bosspamaercs typuct 10, monyuurtcs 10, 13 : 11, 12, 3atpaueno 8 +4 + 9 + 10 =
= 31 muH.

Haxonen, octaBiunecs asoe typuctoB 10 u 13 3a 13 MUH nepexoasT TyHHeJb, UTOTO
sarpayeHo 8 + 4 + 9 + 10 + 13 = 44 mu=H.

Kommenmapuii

3anaua pemiaetcs peKypCHBHBIM 1epe6OpOM BCeX BAPUAHTOB MPOXOXKIEHHS.

Peuwenue

Huxke npencrasieHo peluenue Ha sisblke C++.

C++

#include<bits/stdc++.h>
#define int long long
using namespace std;
const int INF = lel8;
vector<int> v(4);
int e, ans = INF;
void p(vector<int> &vl, vector<int> &vr, int tv)({

if(vl.size() == 2){

ans = min(ans, tv + *max_element(vl.begin(), vl.end())):

10 return;

1 }
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12 for(int i = 0; i < vl.size() - 1; i++){

13 for(int § = i + 1; j < vl.size(); j++){
14 vector<int> vl1l;

15 for(int k = 0; k < vl.size(); k++){
16 if(k !'= 1 && k != J){

17 vll.push_back(vl[k]);

18 }
19 }

20 vector<int> vrl = vr;
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21 vrl.push_back(vl[i] + e);

22 vrl.push_back(vl[j] + e);

23 int tmp = max(vl1l[i], v1[jl);

24 sort(vrl.rbegin(), vrl.rend());

25 v1ll.push_back(vrl.back() + e);

2 vrl.pop_back();

27 p(vll, vrl, tv + tmp + vll.back() - e);

28 }

29 }

30}

31 signed main(){

32 for(int i = 0; i < 4; i++){
33 cin >> v[il;

34 }

35 sort(v.begin(), v.end()):
36 cin >> e;

37 vector<int> vl = v, vr;

38 p(vl, vr, 0);

39 cout << ans;

w0 }

3adaua 2.2.4.4. IIpoexmupyem mocm (25 6annos)

Hmsa BxogHoro ¢paiya: cTaHIapTHHIA BBOA MK input.txt.
Hmsa BpixogHoOro ¢paina: cTaHIApTHBIM BBIBOI WJM output.txt.
OrpaHuueHue 1Mo BpeMeHH BbINOJHEHHUS MPOrpamMmsbr: 1 c.

Orpannuenue no namaru: 64 Moaiir.

Ycnosue

[Tpu mocTpoiike MOCTa MCIOJb3YHOTCS NABa THNa npoJseToB: [1-o6pasHble (OHH Mpou-
Hble, HO noporue) u T-oOpasHble (OHH MelleBje, HO MeHee HaaexHbe). MocT mOJIKeH
HaulHaThCs W 3akKaHuuBaTbcsi [I-o6pasHbiMu mposertamu. Jlroboil T-obpasHbiii mpoJeTt
N0J2KeH UMeTb X0Ts Obl onuH [I-06pa3HbIll MpoJsieT B KauecTBe COCEIHEroO.

JlnvHa mpoeKTHpyeMoro MocTa — m MpoJeToB. MyHUIMNAMUTET BbIAENUJ CPEACTBa
Ha noctporiky a [1-o6pasubix u b T-o6pasHbix nposetos. [lpu atom a + b = n. Tpebyercs
BBISICHUTb, CKOJIBKUMHU CIIOCOOAMHU TPH 3TUX YCJIOBHSX MOXXKHO CKOMIIOHOBaTb MOCT. [IBa
crocob6a KOMIOHOBKH MOCTAa OT/JIMYAIOTCS, €CJAM B OJHOH HA HEKOTOPOH MO3HWLHUH CTOUT
[I-06pasHbiél mpoJieT, a B Apyrod Ha 3TOU Ke MO3ULUHU CTOUT T-00pa3Hbli MpoJieT.

Dopmam 6x00HbIX OAHHbBLX

B onHo#l cTpoke uepe3 npoOes 3a4aHbl ABa uMucaa: a — 4yucyao [1-oO6pa3Heix nposeTos
u b — uncno T-o0pa3HBIX MPOJIETOB, HAa TMOCTPOMKY KOTOPBIX BbIAEJNEHbl CPEeACTBa, TIe
2<a<10% 0<b<10°%



Popmam 661x00HbIX OAHHBIX

BriBecTu OAHO YHCJO — KOJHUYECTBO BAPUAHTOB KOMIIOHOBKH MOCTA. Tak kak ot-
BEeT MOXeT OBbITb O4YeHb 6OJII:>LHI/IM, Tp66yeTCH BbIBECTH OCTATOK OT €ro naeJieHusaA Ha

1000000007 (10° + 7).

Ipumepot

[Ipumep Nel

CraHpapTHbIil BBOJ

4 3

CraHpapTHBIN BBIBOJ,

7

Ipumeuanusn

Jlis mprMepa U3 yCJIOBHSI UMeeTcsl 7 BapHAaHTOB KOMIIOHOBKH MocTa (mpobesibl 10-

OaBJieHbl IJIs1 JYYLIero BOCHPHUSITHS BAPUAHTOB):
IITTIITIIII
IITTTITITTII
I[ITTITTTIIII
ITTITIITTII
ITITTIITTII
ITITTTITTII
ITTITTITTII

Kommenmapuii

HpI/I 3aJaHHbIX OrpaHUYEHUAX 3a[ada pelaeTcd TOJAbKO IMPH IMMOMOIIH KOM6I/IHaTOpI/IKI/I

C BBIHHUCJEHHUAMHU IO MOAYJIIO.

Pewenue

Huxxe npencrasieHo pelenue Ha sisblke C++.

C++

#include<bits/stdc++.h>
#define int long long
using namespace std;

const int INF = lel8;
const int MOD = 1le9 + 7;
vector<int> f(2e6 + 1, 1);

> o e W N =
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int binpow (int a, int n) {

int res = 1;
while (n > 0) {
if (n % 2 == 1)
(res *= a) %= MOD;
(a *= a) %= MOD;
n /= 2;
}
return res;
}
int be(int n, int k){
int res = f[nl;

int pl = binpow(f[k], MOD - 2);
int p2 = binpow(f[n - k], MOD - 2);

(res *= pl) %= MOD;
(res *= p2) %= MOD;
return res;
}
signed main() {
for(int i = 1; i <= 2e6; i++){

f[i]l = (£f[1i - 1] * i) % MOD;
}
int a, b;
int ans = 0;
cin >> a >> b;
a--;

for(int 1 = 0; 1 < a + 1;
if(2 * i <= b){
int d = bc(a, i):;
if(b - 2 * i <= a - 1i){
(d *= bc(a - i, b = 2 * i)
(ans += d) %= MOD;

i++) {

}

}
cout << ans << endl;

) %= MOD;

3adaua 2.2.4.5. [Jxcenmnomenot Ha npoeyake (30 6annos)

Hmsa BxoaHoro ¢paiya: cTaHoapTHHIA BBOA MK input.txt.

Hmsa BbixogHOro ¢paina: cTaHIApTHBIM BBIBOJ MJM output.txt.

OrpaHquHne 10 BPpEME€HMU BbLIINMOJHEHUSA IIPOrpaMMbI: 8 c.

Orpanuuenue no nmamaru: 64 Moaiir.

Ycnosue

[lo mpsimoMy yuacTKy yJulbl, KOTOpyk OymeM cuuTath oTpe3koMm AB njauHB d,
MPOTY/NHBAIOTCS M JPKEHTJbMEHOB. i-H IKEHTJbMEH ABHXKeTCs CO CKopocTbio v;. CKopo-
CTH BCeX [?KeHTJbMEHOB IOMAapHO pa3/uyHbl. Jlolas 10 J1060r0 KOHLA YJAHLBl, KaXIbld
JKEHTJbMEH MOBOpPaUMBaeT U UAET B 0OPAaTHYIO CTOPOHY.

HpI/I Kak 101 BCTpeye [OBa MN2KEHTJIbME€Ha MNPUBETCTBYIOT APYr ApyTra, NpUIooAHUMasd
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roJIoBHOH y6op. [IprBeTCTBHE NMPOUCXOAUT U B TOM CJydae, KOTla OAMH [1KEHTJIbMEeH 00-
rousiet apyroro. Ecau nBa OKeHT/IbMeHa BCTpedyaroTCss B MOMEHT MX OJHOBPEMEHHOIO
MOBOPOTA, TO MPOUCXOAUT [Ba NMPHUBETCTBHUS: OQHO IO MOBOPOTA, APYyroe — MocJe MOBO-
pota. EcaM mpoucXoouT onHOBpeMeHHasl BCTpeda Tpex M OoJsiee MKEHTIbMEHOB, TO OHH
MPUBETCTBYIOT APYT ApPYyra MOMApHO, TO €CThb KaxKAbld Kaxaoro. lomycTuM, ecju OLHO-
BPEMEHHO BCTPETHJIMCh YeThlpe JXKeHTJIbMeHa IJie-TO MOCPeAH YJHLbl, TPOU30HIeT 1IeCTb
NONapHbIX NPHUBEeTCTBUU. Ecau »Ke 3TH 4eTbipe AKEHTJIbMeHa BCTPETHJHCh B MOMEHT HX
OZIHOBPEMEHHOI0 MOBOPOTA, NMPOU30HAET y2Ke ABEHAAUaTh MPUBETCTBUH.

B 370l 3agaue cunTtaem, 4yTo BCe AEHUCTBHSI MPOUCXOAAT 6€3 OCTAHOBOK, TO €CTh U MO-
BOPOTBI U MPUBETCTBUS NPOUCXOASAT MIHOBEHHO. J[2KEHT/IbMeHbl OIHOBPEMEHHO HAUHWHAIOT
CBOIO Mpory/nky u3 Todkh A B MomeHT 0. B 3TOT MOMEHT OHM yxKe MPOU3BOAST CBOM
nepBble TOMAapHble MPUBETCTBUS, TO eCTb B MoMeHT O yke mpousBeneHo n - (n — 1)/2
npuBeTCTBUH. MOMEHT cTapTa He CYMTaeTCss MOMEHTOM [OBOpPOTa, TO €CTh Ha CTapTe
YUCJI0 TIPUBETCTBUH He yABauBaeTcsl. J[?KeHT/IbMEHBI T'YJSIOT AOCTATOYHO JAOJTO, UTOOHI
NPOU30LLJIO J1000€e 3aJaHHOEe KOJHUUYEeCTBO MPHUBETCTBUH.

Tpebyercss HaliTU MOMEHT, B KOTOPbIH OBLIO NPOU3BeEHO k- 10 MOPSIAKY NpPHUBeET-
CTBHE.

Dopmam 6x00HbIX OAHHBLX

B nepBo#l cTpoke BBoma uepe3 npoOes COAEP:KHUTCS [Ba LesblX 4yucaa: d — [JUHA
otpeska AB W n — KOJHUUYECTBO MPOTYJUBAIOIIUXCS IKEeHTAbMeHOB, rae 1 < d < 200,
2 < n < 2000.

Bo BTOpO# cTpoke HaxoAsITCS m LesblX YHCes v; yepe3 Npobes — CKOPOCTH KaxKI0ro
IKeHTabMeHa, rae 1 < v; < 2000. ['apanTupyercs, 4To BCe CKOPOCTH MONAPHO Pas3/HYHBL.
CkopocTH faHbl B MOPsIiKE BO3PACTAHUS, TO €CTb V1 < U < ... < Uy,

B TpeTbell cTpoKe COOEPKUTCS ONHO Liesioe uucao k — Homep TpeOyeMoro MpuBeT-
CTBUS, IJ51 KOTOPOTO HY>KHO HAaWTH MOMEHT, Korja oHo npousoiifert, rae 1 < k < 109,

Popmam 66ix00HbIX OAHHBIX
BbiBecTH OfHO BellleCTBEHHOE YMCJIO — BpeMsi, KOrja MpoH3oHieT k-e MO MOPSIKY

[IPUBETCTBHUE. OTBeT BBIBECTH C TOYHOCTBIO He MeHee ABYX 3HAKOB II0CJIE JIeCSITUUHOH
TOYKH.

Ipumepot

[Ipumep Nel

CranpgapTHbIil BBOJ
5 4

25810
6

CraHpapTHBIN BBIBOJ,

0.000




60

[Tpumep Ne2

CraHpapTHbIi

BBOJ,

5 4
25810
7

CrangapTHbIi

BBIBOJ,

0.556

[Ipumep Ne3

CraHpapTHbIi

BBO]I,

5 4
25810
11

CranpapTHbIi

BbIBOJ,

1.000

Ipumep N4

CraHpapTHbIi

BBOJI

5 4
25810
15

CranpapTHbIi

BBIBOJ,

1.429

[Ipumep Neb

CraHpapTHbIi

BBOJI,

5 4
25810
17

CranpapTHbIi

BbIBOJL

1.667

[Ipumep Neb

CraHpapTHbIi

BBOJ

5 4
25810
19

CraHpapTHbIi

BBIBOJ,

1.667
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[Ipumep Ne7

Cra"pgapTHbIil BBOJ
5 4

25810
21

CraHpapTHBIA BBIBOJ,

2.000

Ipumeuanusn

Ha puc. 2.2.8 npuBeneHo moJioKeHHe MKEHTJbMEHOB U3 MPHMEPOB B MOMEHTHI Bpe-
menn 0, 1 u 2. JI:keHT/IbMeHbl 0003HaU€Hbl CBOUMH CKOpoCTAMU. CTpeskaMu 0603HaYeHbl
HamnpaBJeHUsl WX NBUXKEHHUS B COOTBETCTBYMOUIMH MoMeHT. [lepeunciuM U mpoHymepyeMm
B MOPsiIKe BO3PaCTaHUsI MOMEHTHI MOMAPHBIX MPUBETCTBUH 3THUX AKEHTJIbMEHOB 10 MOMEH-
Ta BpeMeHHU 2 BKJIOUNTeNbHO. Ecsin nBa 1 6oJsiee MPUBETCTBHUS MPOUCXOIST OIHOBPEMEHHO,
HEeBaXKHO KaKOe M3 HUX KOHKPETHO WMeeT HOMep k, IJIaBHOE, UTO OHU MPOUCXOASAT B OAUH
U TOT Ke omnpe/eJseHHblHl MOMEHT BpeMeHH.

A B

| l l l l |
t=0 | | | | | |

2>
5>
8 >
10>

A
|
|

oL w

t=1 | | | |
10=» 2= <
3
A B
2
5 > 2>
10> <8
Puc. 2.2.8

. 2 u 5 npuBeTcTBYIOT Apyr apyra B MoMeHT O (M300paxeHo Ha puc. 2.2.8).
. 2 u 8 mpuBeTCTBYIOT ApyT Apyra B MoMeHT O (M306paxkeHo Ha puc. 2.2.8).
. 2 u 10 npuBetrcTBytOT ApyT Apyra B MoMmeHT O (n3o6paxkeHo Ha puc. 2.2.8).
. 5 u 8 nmpuBeTCcTBYIOT Apyr Apyra B MoMeHT O (M306paxkeHo Ha puc. 2.2.8).

Tl = W N —

. 5 u 10 npuBetcTBYy®OT ApyT npyra B MomeHT O (M306paxkeHo Ha puc. 2.2.8).
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6. 8 u 10 npuBercTBytOT ApyT Apyra B MoMeHT O (M306paxkeHo Ha puc. 2.2.8).
7. 8 u 10 mpuBetcTBYyIOT Apyr apyra B MomeHT 0.556.

8. 5 u 10 mpusetcTBytOT Apyr Apyra B momeHT 0.667.

9. 5 u 8 nmpuBeTCTBYIOT APYT Apyra B MoMeHT 0.769.
10. 2 u 10 npuBetcTByIOT ApyT Apyra B MoMeHT 0.833.

11. 2 u 8 npuBerctBytoT apyr apyra B MmomeHT 1.000 (u3o6paxeno Ha puc. 2.2.8).

12. 8 u 10 npuBercTBYIOT APYT Apyra B MomeHT 1.111.
13. 2 u 10 npuBeTcTByIOT ApPyT Apyra B MoMeHT 1.250.
14. 5 u 10 npuBeTcTBYIOT IpyT Apyra B MoMeHT 1.333.
15. 2 u 5 mpuBeTCTBYIOT APYT Apyra B MoMeHT 1.429.
16. 5 u 8 mpuBeTcTBYIOT APYT Apyra B MoMeHT 1.538.
17. 2 u 8 mpuBeTCTBYIOT APYT Apyra B MoMeHT 1.667.
18. 2 u 10 npuBeTcTBYIOT APYT Apyra B MoMeHT 1.667.

19. 8 u 10 npuBercTByiOT Apyr apyra B MoMmeHT 1.667 (B mMomeHT 1.667 BcTpeTsiTcs

OJIHOBPEMEHHO TPH JKeHTJbMeHa 2, 8 u 10).

20. 2 u 8 mpuserctBytOT Apyr Apyra B MmomeHT 2.000 (n3o6paxkeHo Ha puc. 2.2.8).

21. 5 u 10 npuBetctBytoT npyr apyra B MomeHT 2.000 (mo moBopoTa).

22. 5 u 10 mpusetctBytoT aApyr apyra B momeHT 2.000 (mocsie moBopoTa, H306pakeHO

Ha puc. 2.2.8).

Kommenmapuil

SaILaqa peuraeTcda npu MOoMOIIH OHMHIIOMCKA C KBaApPaTHUYHbBIM HaXO0XKIEHHWEM OTBETa

B KaXJIOH ero UTepauuH.

Peuwenue

Huxxe npencrasieHo peluenue Ha sisblke C++.

C++

#include<bits/stdc++.h>

#define int long long

using namespace std;

const double EPS = le-7;

double x(double M, int Vv, int d){
double dst =V * M;
int cnt = floor((dst + EPS) / d):
double pin = dst - cnt * d;
if(cnt % 2 == 0){

© o N e O e W N —

10 return pin;

1 }

12 else{

13 return d - pin;

14 }

16 int F(double M, vector<int> &v, int d){
17 int res = 0;

18 for(int i = 0; i < v.size(); i++){
19 double dst = v[i] * M;




20 int cnt = floor((dst + EPS) / d):

21 res += cnt * 1i;

22 double tx = x(M, v[i], d):

23 for(int j = 0; J < i; j++){

24 double txj = x(M, v[j]l, d):
2 if(cnt % 2 == 0){

26 res += txj <= tx + EPS;
27 }

28 else({

29 res += txj >= tx = EPS;
30 }

31 }

32 }

33 return res;

34}

35 signed main(){

36 int 4, n;

37 cin >> d >> n;

38 vector<int> v(n);

39 for(int 1 = 0; i < n; i++){
40 cin >> vI[il;

41 }

42 int k;

43 cin >> k;

44 double L. = 0, R = 1;

45 while(F(R, v, d) <= k){
46 R *= 2;

47 }

48 R *= 2;

49 while(R - L > le-4){

50 double M = (R + L) / 2.0;
51 if(F(M, v, d) < k){
52 L = M;

53 }

54 else{

55 R =M;

56 }

57 }

58 cout.precision(10);

59 cout << fixed << L << endl;
60 }




2.3. IIpenmerHbi Typ. MaremaTnka

2.3.1. IlepBas BosaHa. 3agauu 8—9 Kiaacca

3anauu nepBol BOJIHBI IPEAMETHOTO Typa M0 MaTeMaTHKe 3a 8—9 Kjacc OTKPBITHI AJ1s
petenusi. CopeBHOBaHHe NOCTYMHO Ha nJaatdopme Hupekc.Konrtect: https://contes
t.yandex.ru/contest/63459/enter/.

3adaua 2.3.1.1. (15 6annos)

Tema: apupmemura.

Ycnosue

Ounst B KaxKAYyI0 KAeTKy TabJulbl 3 X 3 3amucala 1o HeKOTOPOMY YHC/IY U C YAHBJe-
HUEM 3aMeTHJ/a, YTO CyMMa YHCeJs B KaXKI0H CTPOKe M B KaXKJIOM CTOJIO1Ee TabJHUIbl paBHA
23. BHuMaTe IbHBIH 2Ke OMHOKJIACCHUK BHTS K ee pasMblliyieHHsIM 106aBUJI HHPOPMALHKIO,
4TO CyMMa YMceJsl B KaxKJOM TOJYy4YUBIIeMcs KBaapate 2 X 2 paBHa 32. Kakoe uncso Onsi
3anucasna B [eHTPaJbHYIO KJIEeTKY TaOJUIbI?

Pewenue

[Ipoananuaupyem ucxonaHyto TabJaULy U YBUAUM, YTO MPH MOCTPOEHHUH BCEX BO3MOXK-
HBbIX KBaJparToB 2 X 2:

® UHCJa, CTOSIIME B YIJIOBBIX KJIETKAX MCXOAHOH TaGJIHIbI, BXOST 110 OLHOMY pasy;
e UMnCJIa, CTOSIIIME BO BTOPOU CTPOKE M BO BTOPOM CTOJIOIE — TI0 IBa Pasa;
e LEHTPaJbHOE UUCJIO — YeTbIpe pasa.

Torna ecau HaiiieM cymMMy uKces BO BCeX KBajpaTax 2 X 2 U U3 Hee BBIUTEM CyMMY
yuces BceH TaOMWLbI, a TakxkKe CyMMYy YHCeJ, CTOSIIIMX BO BTOPOM CTOJOLE U BTOPOH
CTPOKe, TO HaUZeM LEeHTpPaJbHOEe YUCJO, TO eCTb 32 -4 — 23 -3 —23 -2 = 13.

Ortsert: 13.

3adaua 2.3.1.2. (15 6annos)

Tema: komburamopuka.

Yecnosue

HeueTHoe BocbMH3HAUHOE YMCJIO HA30BEM «HHTEPECHBIM», €CJAH OHO COCTOUT M3 MPO-
CTBIX UU(P U OAWHAKOBBIE HU(PHl He CTOSAT psigoM. CKOJBKO CYIIeCTBYeT TaKUX «HHTe-
PECHBIX YHCeJ»?


https://contest.yandex.ru/contest/63459/enter/
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Pewenue

[Tpoctoie uudpsl — 310 2, 3, 5 1 7. Torna Tak Kak «MHTEPECHOE» YHUCJO NOJAKHO
ObITb HEUETHBIM, TO B paspsiie €ro eIWHHUI MOXKeT CTOSATb TOJNbKO 3, O WJH 7, TO eCTb
TpY BapuaHTa. B paspsine n1ecATKOB TakxKe MOXeT CTOATb TOJbKO TPH BapHaHTa, T. K. OfU-
HaKOBble LU(Pbl He MOTYT CTOATb PSAAOM, U T.HA. TakuM oOpas3oM, oOllee KOJUUECTBO
«HHTEepPeCHBIX» Yuces paBHO 3° = 6561.

OTtBeT: 6561.

3adaua 2.3.1.3. (20 6annos)

Tema: naaHumempus.

Ycnosue

B octpoyronsHom TpeyronbHuKe ABC nposenu BeicoTel AA; u CCy. Toukn E'u F —
cepenunbl otpe3koB AC' u A;C; COOTBETCTBEHHO.

Ha#inure nauny orpeska EF, ecnn usBectHo, yto AC =30 nu A;C = 24.

Pewenue

1
B npsmoyronbHoMm TpeyronpHuke AC;C ¢ runorenysou AC: ChE = §AC = 15.
1
AnanornuHo B TpeyrosbHuke A,C: A1 E = §AC’ = 15.

Takum ob6pasom, TpeyrospHuK A;C1E siBasercs paBHOOENpPEHHBIM, W €ro MeiHaHa
E'F aBnsieTcsl TakxKe U BbICOTOH.

Torna mo teopeme ITudaropa: EF? = A|E? — A F? =15 — 122 =81, EF = 9.

OrtBer: 9.

3adaua 2.3.1.4. (25 6annos)

Temol: ypasHerus, QOpmysbl COKPAULEHHO20 YMHOHCEHUA.

Ycnosue

Haiinure 3HaueHue BbIpaxKeHUs = + y + 32z, €CJAU HU3BECTHO, UTO 4HUcaa x, ¥y, Z yIO-
BJIETBOPSIIOT PaBEHCTBY:

5% + 4y® + 927 + 122 + 13 = day + 122.
Pewenue

[IpeoOpasyem paBeHCTBO cieAyIOLIUM 06pa3oM:

(2% — day + 4y?) + (42 — 1224+ 9) + (922 + 122 +4) = 0,
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TO €CThb
(x—2y)*+ (22 -3+ (32 +2)*=0.

JlaHHOe paBeHCTBO OyAeT BBIMOJHSATHCS TPHU YCJAOBHH, UTO Kaxkaoe cjaaraemoe pasHo 0.

OTcroma mosyyaem CHUCTEMY

r—2y =0,
20 —3 =0,
3z+2=0,

eIMHCTBEHHBIM pellleHHeM KOTopo# Oyzet

3 3 2
xr = —. = — = ——=
2 YTy 3
Torna
3 3 2 1
T +y+3z 2+4+3 < 3> 1 0,25
Ortser: 0,25.

3adaua 2.3.1.5. (25 6annos)

Tema: meopusa eepoamrnocmetl.

Ycnosue

[IlecTnsHauHoe uuc/a0 OyLeM HasblBaTb «3aMedaTeJbHbIM», €C/JM OHO COCTABJEHO M3
uudp 1, 2, 3, 4, 5, 6 (kaxkaas Hudpa UCIONb3YETCsl B YKCJE MO OAHOMY pasdy) H KpaTHO
12. Kakas BeposiTHOCTb, YTO CreHepHUpPOBAHHOE KOMIIbIOTEPOM LI€CTU3HAUHOE YHCJ/I0 OyleT
«3aMeyaTesbHbIM» ?

Orser BbIpa3uTe B N0JIAX W OKPYIJIUTE €ro A0 YeTBEPTOro 3HakKa I1ocJje 3ansToH.

Pewenue

Jlns Toro yTo6Hl «3aMeudaresbHOE» YHUCJIO NeJHUJI0Ch Ha 12, OHO JO/KHO AEJIUTHCS
Ha TPU U Ha yeThlpe. 3aMeTHUM, UTO BCe pacCMaTpUBaeMble YUCJa KPaTHBI TPeM, TaK Kak
cyMMa ux uudp pasHa 21.

J1s1 Toro »xe 4ToOBI YKCJO OBLIO KPAaTHO 4YeTbipeM, He0OXOAUMO, UTOObI B €ero Ino-
cjenHre LUGpb 00pa3oBbIBAIM YHUCJO, KpaTHOe ueThipeM. B HalleMm cjaydae 3TO MOryT
ObiTh BapuaHThl: 12, 16, 24, 32, 36, 52, 56, 64, Bcero ux BoceMb. K KaxkIoMy M3 HHUX
HY>KHO TMPUMHUCATh BIlepeAUN YeTbipeX3HAuUHOE UYHCJIO, COCTABJEHHOE M3 OCTaJbHBIX UeThl-
pex uudp, Takux yuces 4! = 24. 3HauUT, BCEro «MHTEPeCHBbIX» yucea 24 - 8 = 192.

Bcero ke mecTU3HauHbIX yuces 9 - 105 = 900 000.
Torna BepoATHOCTB, UTO CreHepHPOBaHHOE KOMIIBIOTEPOM YHUCJIO OyeT SABJAATHCS «3a-

MeuaTeJibHbIM», OyleT paBHA ~ 0,0002.

900 000
Otset: 0,0002.
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2.3.2. IlepBas BoaHa. 3agmauu 10-11 Kaacca

3agauu mepBOH BOJIHBI MPeIMETHOro Typa mo marematuke 3a 10-11 kjacc OTKPBITH
nasi pemenusi. CopeBHOBaHMEe AOCTYNHO Ha muaatdopme Anmekc.Konrect: https://co
ntest.yandex.ru/contest/63476/enter/.

3adaua 2.3.2.1. (10 6annos)

Temol: kKomburamopuka, 0ecamuuHas 3anNUCh YUCAQ, UUDpoL.

Ycnosue
J{By3HauHOe 4KCJ0 HA30BeM MOAXOMSIIMNM, €CJH OHO COCTOWUT M3 UeTHhIX LU(Dp, pac-

TIOJIOXKEHHBIX M0 Bo3pacTaHuio (Harnpumep, 26). CKOJIbKO CYLIECTBYET TAKHUX MOAXOMASILHX
yuceJs?

Pewenue

Yucsio He MOXKeT HaYMHAThCs C HYJsI, TaK UTO MOXKHO HCIIOJb30BATh TOJBKO LH(PHI
2,4, 6, 8. Boinuiuem Bce noaxonamue: 24, 26, 28, 46, 48, 68.

OrtBer: 6.

3adaua 2.3.2.2. (15 6annos)

Temol: mexkcmosoie 3a6atm, nponopyuu, cocmasierue ypa@rteﬂuﬁ.

Yecnosue

Ha Mapce nnanupyetcs pasamectuThb koJsioHuto B 100 Toicsiy uenoBek. Pa3Hble KoJMOHU-
CTBl OYAYT 3aHSATHl HA Pa3HbIX paboTax U BaxKHO, UTOOBl KaXKJ bl BUA pabOThl BbIMOJIHSAIH
TPYIIBl U3 MHUHUMAaJbHOIO KOJMUecTBa yesnoBeK. OflHA U3 BaxKHbIX 3ajauy — obecreyeHue
KOJIOHUCTOB cOa/slaHCUPOBAaHHBIM NMUTaHUeM. HopMbl 310poBoro painuoHa OblIM paccuMTa-
Hbl TaKUM 00pa3oM, 4TOOBl 00eCIeYnThb AJsl KaxKIoro dyenoBeka 350 r kaprtodess B IeHb.
[TosHBIE LMK TPOM3BOACTBA KapTodess OT Mocaakd U no cbopa coctaBaseT 60 nHeH,
Kaxkaple 60 nHell yacTb COOPAHHOTO YpoxKas MCIOJb3YeTCs MAJs BbIpalllUBaHHS HOBOTO.
B To#l TexHOJOrMH, KOTOPYIO HUCIOJNB3YIOT KOCMOHABTHl, ¢ 1 ra MOXKHO BblpacTUTh 250 T
Kaptodessi, a [Js mocaikd HyxkHOo 5 T/ra. CreuuasbHas oOpabOTKa MOUYBHI TO3BOJIS-
eT NOOUTbCS COXPAHEHHS MOCTOSIHHOTO YPOBHSI YPOXKAHHOCTH, MpPUYEM MOXKHO 3aCaauThb
U 00pabaTbiBaTb MPOU3BOJIBHYIO N0JI0 rektapa. UToObl MOJMHOCTBIO 00Cay>KHBaTb ONUH
rekTap B yCJ0BHUSIX Temnsull Ha Mapce, TpeGyeTcs TPyA YeTbipeX 4eJsOBeK.

Kakoe MHUHHMMAa/bHOE KOJIMYECTBO U€JIOBEK JOJXKHBI TPYAUTHCS Ha BbIpAlllMBAaHUN Kap-
Toessi?
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Pewenue

OnuH yesoBek 3a 60 nHell mo nmyanHy noJxkeH cbenatb 60 - 0,35 = 21 kr KaprodeJs.
CanenoBatesibHo, 100 Thicsiu YesoBeK Mo maaHy 3a 3To BpeMmsi cbeaat 2 100000 kr.

C omHoro rekrapa nosyuyaeM 250 T, HO TPH 3TOM M3 HUX 2 T HYXKHO MCIOJb30BaTh
IJisl IOCAAKH. DTO 3HAUUT, YTO C KaxKJIOTO TeKTapa JIFAM MOJyudaT B CBOH pauuoH 245 T
KapTodensi. Ecau pasnesuTb KolM4ecTBO KapTodessi, KOTOPOe CBHECT MO IMJaHy KOJOHHS
3a 60 mHel, Ha KOMIMYeCTBO KapTo(desisi, KOTOpPOe MonaaeT K HUM ¢ 1 ra, To mosy4uTcsi, 94To
Tpebyercss npubausutenbHo 8,571 ra. Tak Kak KaxKablil rekrap HOJKHbl 00pabaTbiBaTh
yeThlpe 4eJsioBeKa, TO AJs obpabotku 8,571 ra morpebyercsa Tpyn 34,286 yesnoBek. ITO
3HAUUT, UTO 34 UesIOBEK HENOCTATOUHO, TpebyeTcs 3amiaHUpPOBaTh TPYA 3D UeJsioBeK.

OTtBer: 35.

3adaua 2.3.2.3. (20 6annos)

Temol: ypasHernue napabosvl, Koopouramol 8epuiurvl napaboiol.

Ycnosue

JBe mapabosibl ¢ pa3JMYHBIMU BepLIMHAMHU TepeceKaroTcsi TaKUM 00pa3oM, 4To Iep-
Basl napaboJia NPOXOAUT Uepe3 BeplUMHY BTOPOH mapaboJibl, a BTopasi — MPOXOAUT yepe3
BEpLIKMHY TMePBOH. YpaBHeHHe MepBoi napaboJibl UMeeT BUI Yy = o2, BTOPOH y = a - 2% +
+b-x+ c. Halinute, yemy paBHa BennyuHa 10 - a + c.

Pewenue

Koopnunatsl BepiinHbl nepBoil mapa6ossl umeoT Bua (0;0), ciemoBaTesbHO, KO3(-
¢duunent ¢ = 0. KooparHaTel BepUIMHBI BTOPOH MapaboJibl UMEIOT BHJ

b
r=——;

2a’

b2
Y= “la

Torna, nogcTaBuB UX B ypaBHeHHUe MepBOH napaboJibl, MONydaeM:

b
T4a 2

Orcoga a = —1.

Oteet: —10.

3adaua 2.3.2.4. (25 6annos)

TemoL: mexkcmososie 3a0auu u ro2uka, epaguueckoe uzobpatcerue 08UNEHUS, MEoOPemMa
Menenas.
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Yecnosue

B 6:00 co nHa okeaHa, Haxonsiuterocst Ha riy6uHe 2000 M, Ha MOBEPXHOCTh, IBUra-
fCb C MOCTOSIHHOM CKOPOCTBhIO BePTHKAJbHO BBEpX, Hayasa BCIJIbIBATH MOABOAHAS JOAKA.
Korna ona nogusinack 10 ray6usel 400 M, KanuTaH 3aMeTHJ, YTO MUMO HHUX BHHU3 IJIbIBET
riy6oKoBOAHBIH OaTuckad. Emy uTo-To mokasasoch cTpaHHbIM. Korma moaBopHasi Joaka
MOAHSIACh HA TIOBEPXHOCTh, KAMUTAH TOHSJ, UTO Ha 060s04Ke H6aTrcKada Obld MPU3HAKH
noBpexaeHus. UToObl MpeqoTBPAaTUTh BO3MOXKHYIO Tpareinio, B TOT K€ CaMblii MOMEHT
C MOJABOJHOU JIOAKW BHM3 CHYCTHJIM ClacaTesbHbIH TyOOKOBOAHBIM ammapar, KOTOPbIH
CITyCKaJICsl ¢ HEKOTOPOH MOCTOsIHHOH cKopocThblo. Korna no nna ocraBasock 800 M, 3TOT
anmnapat nopaBHsiacs ¢ OatuckadoMm. Ecan Obl cnacaTesbHBIA anmapaT He MepexBaTHJ
6atuckad, To crmacaTesbHbIH anmmapat goctur 6bl gHa K 11:00. I[lpenmosarasi, yto cmna-
caTeJIbHBI anmnapar BCe BpeMsl JBHXKEHHUSl [IBHraJjcsi paBHOMEpHO, ONpelesuTe, B KaKOH
MOMEHT BpeMeHH OaTucKad AOCTUT Obl [HA, €CJid Obl OH MPOMOJIKUJ BUXKEHHE C TOU XKe
MOCTOSIHHOH cKopocTb. OTBET BBEAUTE B BUIE ABYX LleJbIX UUCEJ, 3aMUCAHHBIX MOAPST —
KOJIMUECTBO YACOB M KOJUYECTBO MHUHYT.

Pewenue
CaMoe M3SILIHOE pelleHHe MoJiyyaeTcs rpaduuecKUM MeTOIOM.

X, m

a D E t,cek

31ech faHHble U3 yCJOBUS 3a1a4M MOXKHO 0003HAYUTh CJEAYIOLIUM 06pa3oM:
hy = 2000 — 400 = 1600, h(2) =800, H =2000, t; =6, ty=12.

[Io Teopeme MeHesasi noayyaem:

GA BC DE

AB CD GE _“

BblpaSI/IM 9THW OTHOLIEHUSA U3 PAa3HBIX Iap HOILO6HbIX TPEYyTrOoJbHUKOB!
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GA  h
AB  H-—h
BC H—hy
CD  hy
DE  t3—ty
GE  t;—t;

hl H_h2 t3_t2
H—hl hg tg—tl

= 1.

[ToncTaBuM uMcaa:
1600 ‘ 1200 g — 11 _ 1
400 800 t3—6 ’
6-(t3 — 11) = t3 — 6;
5-t3 = 60;
t3 = 12 4.

OtBer: 12.

3adaua 2.3.2.5. (30 6annos)

Ycnosue

Huxenep-uccienosatesb paboTaeT Haj CO3LaHHEM HOBOH CHCTEMBI MIIEPIPOCTPAH-
CTBEHHOM HaBHUTalLUM JJI KOCMUUYECKHUX Kopabsiell, KoTopasi notpefyeT MeHbLIMX BbIUMC-
JIUTEJBHBIX pecypcoB. HacTb M3MepeHHH I'MIepIpPOCTPAHCTBA CKPbITA OT HAC U yCTPOEHa
He TakK, KaK Mbl IPUBBIKJM, @ HMEHHO — SIBJSIOTCS AUCKPETHBIMH (C KOHEUHBIM KOJHYe-
CTBOM IO3HIHH), O3HUIHUH B KOTOPHIX CJEAYIOT IPYyT 3a ApyroMm LuK/IWdecKd. Hampumep,
ec/i 3TO M3MepeHHe, B KOTOPOM O MO3HLHH, TO UX MOXKHO 3aHYMepoBaTh UHCJIAMH OT
0 mo 4 Tak, 4TO KOCMHYECKHH KopabJ/ib, MPH MPSIMOJHHEHHOM [BUKEHHH BIOJb 3TOrO
u3MepeHus, 6ynet nposeratb no3uuud 0 —1 —2 -3 —4 — 0 — ... (KoHe4yHO, Kopab.b
B JI00OM MOMEHT MOXKeT HM3MEHHUTb HallpaB/ieHHe CBOero ABHXKEeHUs Ha 00paTHOe HJIH
HauaTh/TPOAOJIKUTb U3MEHSAThb MO3ULHH U MO APYTHM H3MEepPEeHHUSIM THIIepPIpOCTPAHCTBA).

OkasaJjioch, UTO B THIIEPIPOCTPAHCTBE BO3MOXKHA ObICTpast (HO He MTHOBEHHast) Te-
JienopTauus: /s TAKOTro nepeMelleHus: TpebyeTrcss ocobasi MOCJAe0BATeNbHOCTh MepeMe-
LIeHUH B NHUCKPETHBIX MOANPOCTPAHCTBAX C OCTAHOBKAMH JIMLIb B BbI€JE€HHbIE MOMEHTHI
BpeMeHHU. PaHee [/ XpaHeHUs] TAKUX CJOXKHBIX FHIIEpMapUIPyTOB UCII0/b30BaaCh TEXHO-
JIOTH$1 CIJIOLIHOTO XPaHEHHUs BCeX MPOMEeXYTOUYHBIX ONOPHBIX ToueK NyTH. OfHaKo u3-3a
BO3JIECTBUSI arpecCUBHOW KOCMHYECKOH paaualuuyd YCTPOHCTBA XpaHeHUs MUH(POpMaLUU
4acTo BBIXOASIT U3 CTPOSl, YTO JeJlaeT CIJIOLIHOe XpaHeHHe WH(OpMaLMH O4YeHb NOPOTHM,
Tak Kak TpebyeT MHOIOKPAaTHOI'O pe3epBHOTO KOMHPOBAHHUS,

WHxxeHep kKopab/si MpensioKU/J XPaHUTb He CaMH I10CJeN0BaTeJbHOCTH MO3ULHH,
a (opMysibl A/ KX BBIYMCJAEHUS (YTO XpaHUTh TOPA3No JelleBse U HaaexHee). B yacTHo-
CTH, eMy y[IaJoCh 3alporpaMMHpPOBATh JIBUXKEHHE B OJHOM M3 U3MepeHHUH ¢ 13 mosuuus-
MU CJIedyIolIUM 00pa3oM: HadasbHOe MoJioxkKeHHe o6o3HadaeTcs yucaoM O U fanbHeHIIne

TMO3UILMHK I/l OCTAHOBKH BBIUMCJASIOTCS 1O (DOPMYJe: T, PaBHO OCTaTKy OT JeJeHHS
(5 +2) na 13.
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[Tepexon kopa6.isi U3 OfHOU MO3ULHUHU B COCEHION 10 MPSIMOMY HUJHM 0OPaTHOMY XOLY
3aHMMaeT | eqMHHLY BpeMeHH, KOTOpPYl0 HazbiBaloT TalMoM. Kopabub, ucnosb3ys 3Ty
(bopmyJs1y, mpoLIes MOJHBIA IUKJ 110 OCTAHOBKAM M BepHYJCS B Mo3unuio ¢ Homepom 0.

Kakoe MHHHMaJ/JbHOE KOJHYECTBO TAHMOB MOIJIO 3aHHMAaTh BCE €r0 OBHU2KEHHE MEXIY
OCTAHOBKAMH B XOA€ 3TOI'O U,I/IK.Ha?

Pewenue

3anuiem [10CJ1€10BaTeJ/JbHOCTDb HOSI/ILLI/Ifl, B KOTOPbIX OCTAHABJHWBAETCA KOpa6J'IbI

0-2-8-10-6—-4—-12-1-3-11-9-5-7-0.

Mexny KaxKAbIMU IBYMSl MO3ULUSAMH KopabJib MOXKET NBUraTbCsl JIUOO MPSMBIM XO-
noMm, 160 obpaTHbIM. HykHO BbIOMpaTh KpaTyalIni U3 ABYX.

Torna obuias AJAUTENBHOCTb IPOMEXKYTKOB OyaeT:

T'=24+6+2+44+24+5+2+2+54+2+4+2+6=44.

OrtBer: 44.

2.3.3. Bropas Boana. 3amauu 8—9 kKaacca

3anaun BTOPOU BOJIHBI TPEIMETHOr0 Typa Mo MaTeMaTHKe 3a 8—9 Ksacc OTKPHITHI AJ15
pewenusi. CopeBHOBaHHe AOCTYNHO Ha nJatdopme HAupekc.Konrtect: https://contes
t.yandex.ru/contest/63460/enter/.

3adaua 2.3.3.1. (15 6annos)

Tema: apupmemura.

Ycnosue

[TepBrifi Moe3n MuMo TejerpadHoro crosnba mpoesxaer 3a 9 ¢, BTOpoH Moes3q MUMO
3TOro xe crtojba — 3a 14 ¢, a, ABUrasich HaBCTpPeuy MUMO JAPYT APYyra, OHH MpPOe3xkKalT
3a 10 ¢ (c MomeHTa, KOrjia MOpaBHSJIMCH MX Hauaja, U 10 MOMEHTA, KOTJla Pa3MUHYJHUCh
KOHIIBI).

Bo ckosbKO pa3 cKOpoCTb MepBOro rnoesna 6oJibliie CKOPOCTH BTOPOTO?
Pewenue

[lycte  M/c — CKOpPOCTb NepBOro Moe3na, TOrJA W3 YCJOBHS 3aJadyd ero JJHHa
9 M. AHaJIOTHUHO, ecaM Yy M/C — CKOPOCTb BTOPOTO IMO€371a, TO €ro JJHHA paBHa 14y M.
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3Hasi, uTo, ABUrasCb HAaBCTpeuy MHUMO APYT ApPyra, oHW mnpoesxatoT 3a 10 ¢, cocraBuMm

ypaBHeHHE:
9 + 14y

r+y

10.

Pewus 310 ypaBHeHUe, noayuuM x = 4y. To eCcTb CKOPOCTb NepPBOro Noe3fa B YeThlpe
pasa 0oJiblile CKOPOCTH BTOPOTO.

Ortger: 4.

3adaua 2.3.3.2. (15 6annos)

Tema: komburamopuxa.

Ycnosue

Bacsi u [lerss urpator B pasBefyMKoB W [1J1s 3TOTO NPUAYMadd CBOH $3bIK LIM(pPO-
BaHHUS, B KOTOPOM HCIOJB3YIOTCS TOJBKO MATb CHMBOJIOB. [IpH 3TOM Bce «cioBa» B HX
COOOILIEHUSIX HEMyCThle, TO €CTh COIepPKAT XOTS Obl ONMH 3HAK, U IJUHONU He OoJsiee MATH
3HAKOB.

CKOJIbKO pas3/MYHbIX «CJIOB» OHH MMEIOT B CBOEM apceHaJse, YTOOBI TepenaBaTh APYyT
APYyTy HH(pOpMaLHIO?

Pewenue

«CyioBa», KOTOopble MOTYT cocTaB/siTh Bacs u [leTs Ha cBoeM si3bIKe, MOT'YT COCTOSITDH
us 1, 2, 3, 4 u 5 cUMBOJIOB.

Torna o6iiee KoaMYeCTBO ¢/I10B OymeT paBHO 5' + 5% + 5% + 5% + 55 = 3905.

OtBeT: 3905.

3adaua 2.3.3.3. (20 6annos)

Tema: ceomempus.

Ycnosue

B tpeyronbuuke ABC' nnuHa 6uccektpuchl AD paBHa annHe otpeska DC un AC =
= 2AB. Haiinute ZABC.

Pewenue

B paBHOGenpenHoMm TpeyrosbHuke ADC' u3 touku D mpoBeneM MennaHy DE Ha
cropony AC', KoTopasi Takxke OyIeT SIBJASTHCS U BBICOTOH.

1
Torna AE = §AC = AB. Tpeyronbuuku AED u ABD paBHBI 10 ABYM CTOPOHAM
u yrny mexny Humu: AE = AB, AD — obuwas ctopoHa u ZDAE = ZDAB.
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CuaenoBarenbHo, LZABC = /ZABD = /ZAED = 90°.

OTtseT: 90°.

3adaua 2.3.3.4. (25 6annos)

Tema: decamuunasn 3anuce HamypaaibHOeco 4YUcLqQ.

Ycnosue

B nHatypa/sibHOM NBY3HaYHOM YHCJe @ UH(PBI MOMEHSJN MECTaMH U TMOJYUHJH NBY-
3HayHoe yucao b. Okasajoch, 4TO CyMMa 4ucesa a ¥ b OeJUTCsS Ha O, a UX Pa3HOCTb —
Ha 27.

HaﬁﬂHTe BCe BO3MOXKHbIEe 3HAaUeHHs yucJa a. B oTBeT 3anmuiuTe CyMMY BCe€X I10JIYy-
YEeHHbIX YHCEeJI.

Pewenue

[Iyctb a =2y =10z +y u b =yx = 10y + =.

Torna
a+b=1lz+y=11(x +y).

Tak kak mo ycjoBuio a +b = 11(x + y):5 1 uncaa 5 u 11 B3aUMHO MPOCTHI, TO

(v +9)15. (2.3.1)

Hanee u3 Broporo ycjioBusi a — b = 9z — 9y = 9(z — y) : 27, caenyer, 4To
(- y)i3. (2.32)

OcraJsiock nepedpaTh BCe BO3MOXKHBIE 3HAYEHUSI LU(P = U Y, YAOBJIETBOPSIIOLIMX YCI0-
BusM (2.3.1) u (2.3.2). HenocpencTBeHHOH NPOBEPKOH MOKHO YOEIUThCS, YTO STHM yCJIO-

BUsIM ynoBjeTBopsitoT mapul (1; 4), (2; 8), (4; 1), (5; 5), (6; 9), (8; 2) u (9; 6).

Takum obpazom, mosyuyaem MATb YUCEJ, CyMMa KOTOpPbIX paBHa 14 + 28 4+ 41 + 55 +
+ 69 + 82 + 96 = 385.

OTtBeT: 385.

3adaua 2.3.3.5. (25 6annos)

Tema: mexcmosas 3adauaq.

Ycnosue

Komanna «MatemaTuku» 3a MocjefiHHe TPH TOfa, COIJIACHO MPOTOKOJAM, MpPHHSJIA
yuactue B 111 matyax mo MUHH-PyTOOMY (B 3TO YKUCJIO BOUIIKM U MIPBl, KOTOPble OBLIH
OTMEHEHBI TI0 TeXHUUeCKUM TpuduuHam). [Ipu aHanuse pesynbTaToB OBLIO 3aMEUEHO:
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® CKOJIbKO-TO UTp ObLJIO BBIMIPAHO;
® HUYBbH COCTaBJAIOT 45% OT BCeX U, B KOTOPHIX He OBLIN OflepKaHBI MOOeH;

® KOJIMYeCTBO MaTuel, B KOTOPHIX ObIIM NOMYILIEHbl NOPaXKeHHs, K KOJUYECTBY OTMe-
HEHHBIX WP OTHOCUTCA Kak 1:2.

Kakoe kosuuecTBO MaTuedl «MareMaTHKH» TPOUTPAIH?

Pewenue

[Iyctb Oblio opepxkaHo x mnoGexn. Torma KoJM4eCTBO WP, KOTOPble OBbLIM ChIFPaHbl
BHHYbIO, IPOUTPaHbl UK ObIIM OTMeHeHbl, paBHO 111 — x.

9
Torna 2—0(111 — &) — KOJIMUECTBO UTp, CHII'PAHHBIX BHHYBIO.

Haiinem xosnuuecTBO Urp, KoTOopble OblJIM NPOUTPaAHBl, UJIU OTMEHEHBI:

1221 — 11z

(111—95)—3(111—93): %

20

TOI‘ILa KOJIMYECTBO UTP, B KOTOPBIX ObLIH [IOpaxKE€HHus, paBHO

1221 - 11z

- ez
y 60

[lonyunnu nuocaHToBO ypaBHeHMe

11z + 60y = 1221.

Beipasum x:

y
—111-60- 2L,
v 11

Takum o6pasom, y:11 u y > 0.
PaccMoTpuM passiduHble Cydyad OTHOCHTEJBHO Y

1. y=11. Torna x = 111 — 60 = 51.

2. y=22. Torna v = 111 — 120 = —9. KonnyecTBO Urp HEe MOXKeT OBITb OTPHIA-
TeJbHBIM YKc/I0M. CllefoBaTeNbHO, JaHHBIH Ciydyai, Kak U Bce Mocjaeyollue,
He TMOAXOMAHUT.

Takum 06pazom, KOMUYECTBO UIP, B KOTOPLIX ObLIX MOJYUYeHbBl OpaKeHHus, paBHo 11.

Otsert: 11.

2.3.4. Bropaga Boana. 3agauu 10-11 kaacca

3anaun BTOPOH BOJIHBI MpeaMeTHOro Typa no matematuke 3a 10-11 kjacc OTKpBITHI
nns pewenusi. CopeBHOBaHHe NOCTYNHO Ha miatdopme Anpekc.Konrtect: https://co
ntest.yandex.ru/contest/63477/enter/.
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3adaua 2.3.4.1. (10 6annos)

TemoL: cmepeomempus, yeHmparbHAL CUMMEMPUS.

Ycnosue

[IpsimoyrosbHbIl napasnenenunen umeer obbeM, paBHbId 30. Ero pacceknu Ha nBe
4acTH, NMpoBeJs MJOCKOCTh Yepe3 TOUYKY NepeceyeHHsl BCeX TPeX ero AuaroHaJen.

Yemy paBHO MakCHMaJbHOE 3Ha4eHHe 0ObeMa OfHOW M3 3THUX BYX YacTen?

Pewenue

[Ipy ueHTpa/sbHON CHMMETPUHU TJIOCKOCTH TIePEXOoasT B MapaJjiebHble UM MJIOCKOCTH,
a rpsiMble — B MapaJJesbHble UM TpsiMble. JluaroHanu napaJsenenunena AejasTcsi TOUKOH
repeceueHus MomnoJaM, No3TOMYy OH HUMeeT LeHTp cuMMmeTpud. [Ipu LeHTpanbHOU cUMMeT-
puM Jrobas ToYKa napaJJesendnena, He HaXOAsAlAsCs Ha CeKylled MJIOCKOCTH, MeperieT
B TOUKY, KOTOpasi HAXOAUTCS C APYTOH CTOPOHBI OT /00O MJIOCKOCTH, NPOXOAsiLIEH yepe3
3TOT UEHTP, TaK Kak 3TH [Be TOYKHU W LIEHTP CHUMMETPUU HAXOAATCS Ha ONHOU MPsIMOH,
KOTOpasi mepecekaeT 3TY MJIOCKOCTb.

Takum o6pa3om, NJIOCKOCTb AeJNUT MapaJjesenunes Ha ABe 4acTH, KOTOPble Mepexo-
OSIT APYT B ApPyTa NpPH LeHTpasbHOH cuMMeTpuu. CjenoBaTesbHO, UX 00bEMbl TOJKHBI
ObITh paBHBI. DTO O03HAYaeT, YTO YaCTb MapaJljesenunesa UMeeT 00beM, PaBHbIN MOJOBHHE
oObema napaJiiesienunesa

OtBeT: 15.

3adaua 2.3.4.2. (15 6annos)

TemoL: meopema Buema, MHOSOUNEHDL.

Ycnosue

[IyTeliecTBeHHUK HOCTaJ IPEBHIOI KAPTY CNPSAITAHHBIX COKPOBHUIL Ha ocTpoBe [lacxu.
[IyTb K mermiepe, B KOTOpOH MUpaTaMM OblJ 3aKONaH KJaaf, Obl 3alIM(pPOBaH C MOMOLIbIO
KBaZlpaTHOro ypaBHeHHUs. K coxaseHH0o, ¢ TeueHHeM BpeMeHH 3aluChb OJHOT0 U3 KO3(-
(PULIMEHTOB CTepJsiach, U MOTOMY MyTelIeCTBEHHUK He CMOT ero TOYHO BOCCTaHOBUTb.

Oka3saJfiocb, 4YTO OHO HMeeT CJeNyIOUHUH BU: 224+ 6z +a=0.
3nech 6yKBOH a 0603HaYeH HEHW3BECTHBIH KOI(DPHUIIHEHT.

YpaBHeHHe UCMOJb30BAJNOCh [IJS TOrO, YTOOBI MOXKHO OBLIO pa3fesuTb UHCTPYKLHIO
MO MOUCKY COKPOBHILA HA HECKOJIbKO YacTell TakuM 00pa3oM, 4yT0oObl COBEpIIEHHO HEBO3-
MOXKHO OBLJIO OBl MOHATH, UTO U I'Mie UCKATh, €CJU XOTS Obl OJHOH 4YacTH HeJ0CTaer.

% NyTemeCTBEHHHU KA OBbIJIM BCe 4YacTHu HHCTPYKLUHUH, NTO3ITOMY OH CMOT IOHATL, YTO
HY2KHO OT Hy}KHOﬁ TOYKH Ha HO6€p€)Kbe UATH POBHO P KM Ha 1or BIOJb €IUHCTBEHHOU

Tponel, 3ateM () = 5 KM Ha 3anajl, a NOTOM NOBEPHYTLCS HA CEBEPO-BOCTOK M HATH

npsiMo, TOKA BepllIHHA ByJKaHa TepeBaka, kpatep PaHo-Apou, He cTaHeT BUEH MOJ YIJIOM
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poBHO 10R° Haj ypOBHEM rOopH30HTa. PAIOM ¢ 3TUM MeCTOM M HaXOAMTCS melepa. 31ech
P, () — KOpHHM JaHHOTO KBaJPaTHOTO ypaBHEHHS, yIOpsiIOUeHHbIe 10 BO3pacTaHuio, R =
=2P+Q.

MoxeT M NyTelleCTBEHHHUK, UCXOAS M3 JAHHBIX YCJIOBHH, OJHO3HAUHO HAWTH NBa
3TUX KOpHS?

Ecau Moxer, Hanmumute B oTBeT yuciao R. Ecau He MoxeT, HalWIIHUTE B OTBET
yucJio 0.

Pewenue

3anumem teopemy Buera njs KBaapaTHOro ypaBHEHHUS:

P+ Q = —6,
PQ =a.
B ycnoBun ykaszano, uto (Q = —. IlonctaBuB B mepBoe ypaBHeHHe, MOJydaeM, 4TO

2
P=—-4 0Q=-2.

OtBet: —10.

3adaua 2.3.4.3. (20 6annos)

Temol: apugmemuueckas 3adaua, cumMmempus.

Ycnosue

Hccnenosarenn BbIpalllMBAIOT 3KCIEPUMEHTANbHYIO KYJIbTYpPy T'puUOOB. DTH T'pUOHI
pa3MHOXKalTCs No4yKoBaHHWeM. [pub mopoxkpaeT nBa HOBbIX rpuba kaxabie 4 4. Tosb-
KO YTO MOSIBUBLIMMHCS I'PUO CJAMILKOM MaJjieHbKHH, U M03TOMY OH HOJI’KEH ellle 6 4 pacTH,
mpexzie 4eM pPa3MHOXKaTbCs, TAKUM 06pa3oM, MepBoe MOTOMCTBO OT HOBOTO rpuba BO3HH-
KaeT julb yepe3 10 4 mocse ero mosiBjieHUs U3 TMOUKH.

CKoJIbKO TpUOOB, BKJIOYasi TOJIbKO UTO MOSIBUBLUKXCS, OyneT B JlabopaTOpUH yepes
28 4, ecaM M3HAUaJbHO TaM Obll OAUH TPUO, KOTOPBIH MOPOAUT ABa HOBBIX TpUba TOJNBKO
yepes 4 u.

Pewenue

Cawmbiil mepBoif rpud 3a 28 4 ycreeT MOPOAUTh TOJNBKO TPH MOKOJEHHS IPUOOB, Tak
KaK /s TosiBJeHHUs] dyeTBepTOoro nokoseHus Hy»kHO 30 4. IloaTomy uTOOB OTBETHTH Ha
BOINPOC 3aJaud, HYXKHO MOCYUTATh, CKOJIbKO T'PHOOB YCMEIT OTMOUKOBATHCS OT I'PHUOOB,
KOTOpbIe TIOPOJUJ MePBBIH I'PHO, a MOTOM MOCUYUTATh TAKXKe TPeTbe MOKOJEHHUE.

[lepBble nBa rpuba, oTHOUKOBaBIIKECS Yepe3 4 4, co3ManyT elle yeTblpe rpubda B 14 u,
elte yetolpe — B 18 4, ele yeThipe — B 22 4 U ellle yeThipe B — 26 4. Becero onu nmopopsr
16 TpuboB.
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Broprie nBa rpuba, nosiBuBliMecs uepe3 8 4, co3AanyT elle uyeTbipe rpuba B 18 u,
ellle yeTbipe — B 22 U U elle yeTbipe rpuba — B 26 u. Beero onu nmopoasit 12 rpu6os.

Tpetbu nBa rpuba, nosiBuBlIKecs depe3d 12 4, co3manyt elle ueTbipe rpuba B 22 u,
" elle yeTbipe rpuba — B 26 4. Bcero oHu mopongsat BoceMb rpubOB.

YerBepTble fBa rpuba, MosiBUBLIKeCs uepe3 16 4, co3nanyT ele ueTbipe Tpuda B 26 u.

[IaTteie nBa rpuba — B 20 u, wecThle ABa rpuba — B 24 4y, a ceabMble ABa rpuda
B 28 4 He yCNelT NOPOAWUTh HUKAKUX HOBBIX IPUOOB — 3TO ellle LIeCTb rpuboB.

Takum O6p830M, MO>KHO MOCYHNTATb KOJHYECTBO FpI/I6OB [IEPBOTO W BTOPOTO IIOKOJIE-
HH4:

N, =7-2=14;
Ny =16+ 12 + 8 + 4 = 40.

Ocrasoch mocuuTath TpeTbe nokoseHue. OHO obpasyeTcss B 24 4 U 28 4 U3 MepBHIX
yeThlpex rpubOB M3 MEPBBIX ABYX IpUOOB, B 28 4 13 BTOPLIX YeThipeX I'pUOOB U3 MEPBBIX
OBYX TpUOOB U B 28 4 U3 MePBBIX YeTbIpeX IpubOB M3 BTOPLIX ABYX rpudoB. To ecTh ele
BOCEMb I'pHOOB:

N3=2-2-2+4+2-2-24+2-2-242-2-2=32.

CymMmapHO moJsiyuaem:
N=14+ N+ Ny+ N3=1+ 14440+ 32 =87.

OrtBer: 87.

3adaua 2.3.4.4. (25 6annos)

TemoL: npamoyzoavHoll mpeyeorvruk, meopema [lugaeopa, meopema Kocurycos.

Ycnosue

B npsimoyrosibHOM paBHoGenpeHHOM TpeyrosapHuKe ABC ¢ npsimeim yriom C' npose-
neHa 6uccekrpuca AL. M3 Touku L K ctopoHe BC' mpoBejeH MeprneHAUKY/sp, KOTOPBI
nepecek ctopoHy AB B Touke M. IlepneHankyJsip, TOCTPOEHHBIN K cTOpoHe AB B TOuKe
M, nepecekaet ctopony AC' B Touke N.

Yemy paBen yron ANL? OTBeT npuBeauTe B rpaaycax.

Pewenue

MN = AM, 3uauut, yron ANM Ttoxe paBeH 45° 1 N M nepneHauKyaspHo AB.
Torna yriot NM L v BM L Toxe paBHBI 110 45°.

[Tlyctb AM =1 (B ycJIOBUM HUKAKHUX JJIHH HET, I03TOMY MOXKEM 3a eIHHHIY IJHHbL

B35Th J1I000H oTpe3ok). Torna
AN = /2,
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AL:Q-AM—COS22,5°:2~\/\/5;2:\/\/§+2.

ANY
C

A B
M

N

X

Urobbl HadiTn N L, ucnosb3dyeM MeTon KoopauHat. [IpoBenem ropusoHTa/lbHYIO OChb
yepes AB, BepTuKanbHyo ocb uepe3 MN. Torma Touka N wumeer koopauHathl (0; 1).
Uro xe KacaeTcsl TOUKU L, TO ee KOOPAMHATBHl T W Y COBNANAIOT, a AnuHa M L paBHa l.

V2 V2
CrienoBaTeibHO, OHU paBHBI L 7; - |

Hcnonbays popMysy paccTOsiHUS MeXIy ABYMsI TOUKAMH, MOJyUaeM:

2
NLQ:%+<1—g> —2_ 2.

O603HauuB yron ALN 3a x, IpUMEHUM TeOpeMy KOCHHYCOB:

2:2—\/§+\/§—|—2—2-\/\/§+2-\/2—\/§-cos:v.

OTC}OILa [mojaydaeM, 4ToO:

2
= —, v =45"
cos T 5 7

Torpa yron ANL pasen 180° munyc yron ALN u yron NAL:

ANL = 180 — 45 — 22,5 = 112,5.
OtBeT: 112,5.

3adaua 2.3.4.5. (30 6annos)

Temol: ypasrerue napaboivl, ypasHerue KAcamervHol, yeaosol Koagpouyuenm HaKiO0-
HA NPAMOU.
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Yecnosue

Jln1s1 pa3paboTKH ONTHYECKOH CHCTeMbl Ha OCHOBe Mapabo/niyecKUX oTpakaTesel cBe-
Ta NoTpedOBaNOCh MCCJAe0BAaTh ONTHYecKHe cBoHcTBa nmapabdo.. I[lyctb napabosa sanana
ypaBHeHHeM y = 16x. Tpebyercs Ha MJIOCKOCTH HAHTH Takyl Touky O, UTO BCe MPOEK-
MK 3TOM TOUKM Ha KacaTeJibHble K mapaboJe Jjexar Ha ocu abcuucc. Hallpute Koopau-
HaTbl TOYKH O W 3aNULINTE UX B OTBET.

YpaBHeHUe KacaTeJbHOH MpsiMoil K mapaboJie (B 3agaHHOM Touke (g, 4p)) ONHO3HAUHO
yCTaHABJMBAETCS KaK ypaBHEHHe HEBePTHKaJbHOH MPSIMOH, mpoxonsiuedt uyepesd (o, yo)
¥ UMEIOIIed eIMHCTBEHHYIO TOUKY TepeceueHus ¢ mapaboJioi.

Pewenue

Paccmotpum Touky ¢ abcuuccoir xy Ha mapaboJsie. YpaBHeHUe MPSIMOM, MPOXOAsiLIeN
yepes3 3Ty TOUKY, B 00lIeM BHe UMeeT BU:

y=a-(r—x0) + 16 - (z0)*

[IpupaBHsieM ero kK ypaBHeHMIO NapaboJibl U HalaeM, NPH KAKOM 3HAU€HHWH a OHH
OyIyT UMETb POBHO OJHY TOYKY IlepeCeyeHHs:

16-22 =a-(z —x0) + 16 - (20)*;
16-2° —a-x+20-a—16- (29)* = 0;
D=a’>—4-16-(z9-a—16-23) = (a — 32 - 30)* = 0;

CL:?)Q‘QJ().

Hrak, 3anviuem ypaBHeHHe KacaTesJbHOH B 3TOH TOUKe K napaboJe B BUIE

y =320 (v —x0) + 16 - (10)%

o Zo
Ata npsMasi nepeceyeT oCb abCIHUCC B TOUKE C KOOPAUHATOH =1 = ?

YpaBHeHHe NPSMOH, NMPOXOAsllLel yepe3 3Ty TOUKY MepleHIUKYASIPHO KacaTeJbHOM:

2-x—x

y=- 641’0

Drta mpsiMasi mepecedyeT oCb OpAMHAT B Touke ¢ KoopauHaTtamu (0;0,015625). Koop-
OUHATBl 9TOH TOYKHU HE 3aBUCAT OT 3HAUEHHUS Tp, @ 3HAUWUT, BCe TaKHe IMpsIMble NMPOUAYT
yepes3 3Ty TOUKY.

Otget: (0;0,015625).

2.3.5. Tperba BoatHa. 3agaun 8—9 Kaacca

3anmaun TpeTbed BOJIHBI MPEAMETHOr0 Typa Mo MaTeMaThke 3a 8—9 KJsacc OTKPBHITHI
nns pewenus. CopeBHOBaHHe NOCTYNHO Ha miatdopme Anpekc.Konrtect: https://co
ntest.yandex.ru/contest/63461/enter/.
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3adaua 2.3.5.1. (15 6annos)

Tema: mexkcmosas 3adaua.

Yecnosue

Haunnaromuii npennpraumarens [lerpos 3akynua 1 000 equHuL HEKOTOPOTO TOBapa
M TIOTBITAJICS ero nmpoaath ¢ HaueHKoH 20% 3a exununy npopykuud. OnHAKO OXHAAHHS
NpeANpUHUMATE/ISI He COBMAJH C PeajbHOCTbIO, ¥ OH CMOT MpojaTh TosabKo 40% oT cBoero
oObema, MocJje 4Yero BbIHYXKIEeH Obll CHHU3UTb LeHy Ha ToBap Ha 10%. B pesynbrare
CHUIKEHHS eJIMHHUIAa TOBapa cTaja CTOUThb 5832 py6. 3a WITYKY.

Kakyto uucTyo npubblIb, TO €CTb PAa3HOCTb MeXAY [AeHbraMH, MOJY4YeHHBIMH 3a
MpojaxKy ToBapa M 3aTpaTaMM Ha ero 3akymnky, nosayudus Iletpos?

Pewenue

[Iyctb z py6. — LieHa 32 eqUMHHUILY TOBapa, 10 KOTOPOH COBepllieHa 3aKyMNKa Mpeanpu-
HumatesieM [letpoBeiM. Torna oH nmepBoHa4Ya/bHO MJAAaHUPOBAJ OCYLIECTBUTb MPOAAXKHU 10
LeHe

x4+ 0,20 = 1,22.
[locsie cHUKEeHUS Ke LeHBl TOBAp CTaJ CTOUThb
1,22 —0,1-1,2x = 1,08z.
Tak Kak HM3BECTHO, YTO MOCJE CHHXKEHHs eIMHHIA TOBapa cTaja CTOUThb D832 py®b.

3a LITYKY, TO
1,08z = 5832z = 5400.

Takum o6paszom, ToBap Obls1 3aKymieH 5400 py6. 3a WTYKY, U obliKe 3aTpaThl HA €ro
nokynky coctasusau 5400000 py®6.

CornacHo ycnoBuio 3anaud 400 enunHuIl ToBapa 6blo mpopaHo mo ueHe 1,2 - 5400 =
= 6480 py6., u Bcero Obl0 noaydeHo 3a HUX 6480 - 400 = 2592000 pyo©.

OcraBuuecs xke 600 enuHuI OblJIK MPoOAaHbl N0 LieHe 5 832 py6. U MOJydYeHOo 3a HUX
5832 - 600 = 3499200 py6.

Torna uucras npubslib npennpuHumaress [letposa Oyner paBHa

2592000 + 3499 200 — 5400 000 = 691 200 py6.

OteeTt: 691 200.

3adaua 2.3.5.2. (15 6annos)

Tema: Komburnamopuka.

Ycnosue

CKOJIbKO CYIIIeCTBYeT HEYETHBIX MSATH3HAUHBIX UHCEJ, B KOTOPbIX €CTh XOTs Obl OfHA
nudpa 5?
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Pewenue

Jlnst Toro 4toObl HAUTH KOJNHYECTBO TpeOyeMbIX UMCeJs, NOCTATOYHO M3 OOLIEro Ko-
JIM4eCTBa MATU3HAYHBIX HEUETHBIX YMCeJ BblUeCTb KOJHUYECTBO YHCEJ, B KOTOPHIX OTCYT-
cTByeT uudpa 5.

B necATHYHON 3amMcH HEUETHOrO MATH3HAUHOTO YKCJ/A Ha MOCJEIHION MO3ULHUIO Tpe-
TeHIyeT NsATb BapuaHToB (uudpsl 1, 3, 5, 7 1 9), Ha mepBy0 — NeBSITh BapUaHTOB (Bce
uudpsl, KpoMe HyJIs1), a Ha Bce ocTajbHble no3uund — no 10 BapuantoB. Torma obuiee
KOJIMYECTBO MATH3HAUHBIX HEUETHHIX YHCeJ OyleT paBHO

9-10-10-10-5 = 45000.

JIasi 3amycH HeYeTHOro MATH3HAYHOTO YHCJa, B JECATHUHOH 3alMCH KOTOPOTO OT-
cyTcTBYeT Lu(pa 5, HAa Ka)KAyl COOTBETCTBYIOILYIO TO3ULHIO OyIeT Ha OOWUH BapHaHT
MeHbllle, Toraa obllee KOJUUYeCTBO TAaKUX 4yuces OyIeT paBHO

8-9-9-9-4=23328.

Torna KoJMUeCTBO MATH3HAUHBIX HEYETHBIX UHCEJ, B KOTOPBIX MPUCYTCTBYET XOTsI Obl
ofiHa Udpa 5, paBHO
45000 — 23 328 = 21 672.

OtBert: 21672.

3adaua 2.3.5.3. (20 6annos)

Temol: areebpa, cucmema ypasHeHUL.

Ycnosue

Hab6aronateibHbld BUTsi 111 HEKOTOPBIX ABYX Pa3JMUYHBIX YKCEJ 3aMeTHJ MUHTepec-
HYI0 OCOOEHHOCTB: TepBOe YHUCJO0, yBeJudeHHoe Ha 4, OyneT paBHO KBaipaTy BTOPOro
4ucsa, YMEHbIIEHHOTO Ha 2; U HaoOOpOT, €CJM KO BTOPOMY UHCJY NMPUOaBUTH 4, TO pe-
3ysabTaT OyleT paBeH KBaapaTry MepBOro 4HC/Ia, yMeHblleHHoro Ha 2. Haiinure cymmy
KBaZpaToB AaHHBIX ABYX UMCeJI.

Pewenue

[lycte x, y — ABa MUCXOAHBIX Pa3/JMUYHBIX YMCJA. Torga COrjacHO YCJO0BHSIM 3alayH
OyneM HMeTb CHCTEMY ypPaBHEHHH:

r+4=(y—2)?
y+4=(z—-2)>~

Boiuuras us [IEPBOT'O paBe€HCTBaA BTOpPOE, MOJYUYHM:

roy=@y-2"-(@-2'=@y-2)(r+y—4)
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Tax kak uucaa x, y pasjndyHel, TO OTCIOAA MOJY4YaeM, uTo = + y = 3.

CkyanpiBast ke ypaBHEHHS MOJyUeHHOH CHCTEMBI, MOJYYUM

THy+8=(y—272+(x—-22 =9 —4dy+4+2° 42 +4.

s [NoCJeAHero paBeHCTBaA I10Jy4YaeM, UTO

2? +y? =5(x +y) = 15.
OtBer: 15.

3adaua 2.3.5.4. (25 6annos)

Temoi: meopus 4ucen, ocmamku.

Ycnosue

[lerst 3anmucan Ha nocke Tpu uyucaa 391, 604, 888 u 3apymuuBo ckazan Bace: «Eciu
S ceduac 3TH TPH UHKCJA Paslesio Ha OfHO WU TO K€ HaTypasbHOe YMCJO, OTJIUYHOE OT
eIMHUIIBI, TO B pe3yJbTaTe MOJyuy OIHH U TOT XK€ OCTATOK».

Ha kakoe HaTypasbHoe uncjo [leTss miaHupyeT NMPOU3BECTH [eJeHHe HCXOMHBIX UH-
ceJ?

Pewenue

O603HaunMm YHCJIO, Ha KOTOPOE€ MPOU3BOAUTCA AeJIE€HHE, Uepe3 T, a OCTATOK 4epes y.

TOI‘ILEI Kaxjgoe U3 3allMCaHHBIX [leTel unces MOXHO NpeacTaBUTb B BHUE!:

391 =axm +y,
604 = xk + v,
888 = zn + v,

rgpe m, k ¥ m — HemoJiHble YaCTHbI€, BO3HUKAIOUIHE TMIPHU NEeJECHUU.

BoiunTasi U3 TpeThero paBeHCTBa BTOPOE, a W3 BTOPOro — MepBOe, MOJYyUHM:
284 = z(n — k),
213 = z(k — m).

BbluTeM M3 BepXHEro paBeHCTBA HHXKHee:

71 = z(n — 2k +m).

Taxk kak 71 — 3to npoctoe yucao, To 71 = 71 -1, U, Mo ycJaoBHI0 3aaa4u x # 1, TO
eIMHCTBEHHBbIH BO3MOXHBIM BapuaHT AJs aeauteds [letu pasen 71.

OrtBer: 71.
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3adaua 2.3.5.5. (25 6annos)

Tema: naaHumempus.

Ycnosue

C'D — BbicoTa ocTpoyrojbHoro tpeyronsiuka ABC, M — cepennHa cTopoHbl AB
u L/ABC = 2/BAC. Hatinute otHowmenue BC : M D.

Pewenue

2x

2a a S 20 B

Ha cropone AC' oTMeTUM ee cepeinHy — TOYKY K.

Torna AK = KC v AM = MB (no ycJoBWi0 3amauu), cjenoBatenbHo, MK —
cpenHsas auHus tpeyronbHuka ABC u BC =2MK.

Jlokaxem, uto MK = MD.
[lo cBOHCTBY MenuaHbl MPSIMOYTOJBHOTO TPEYTroJbHHUKA, NMPOBENEHHOH M3 BEpPILIUHBI

npsiMmoro yraa, B TpeyronbHuke ADC: DK = EAC = AK.

Taxkum o6pasom, TpeyrospeHUK AK D — paBHOOenpeHHbld 1 LKAD = ZKDA Kak
yIJIBl P OCHOBaHUU K D.

Tak xak MK — cpenHsis qunus Tpeyrombiuka ABC, To MK || BC u ZAMK =
= /LABC =2/BAC =2/KAD =2/KDA =2/KDM.

[Io Teopeme o BHeluHeM yrie AJs TpeyroibHuka M KD

LAMK = Z/ZKDM + ZMKD.

Torna u3 nocnenHUX ABYX paBeHCTB cJjenyet, uto LK DM = /M K D v TpeyroJbHUK
MKD — paBHOOepeHHBIH.

CaenoBatenbHo, MK = M D, u tak Kak BC =2MK = 2MD, to BC: MD =2:1.

OrtBer: 2.
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2.3.6. Tperba BoHa. 3agaum 10-11 Kaacca

3anauu TpeTheH BOJIHBI MPEeAMETHOro Typa rno matemarrke 3a 10-11 kmacc OTKPBITH
nasi pemenusi. CopeBHOBaHMEe AOCTYNHO Ha muaatdopme Anmekc.Konrect: https://co
ntest.yandex.ru/contest/63478/enter/.

3adaua 2.3.6.1. (10 6annos)

Temol: ocesan cummempus, pasrobedperHbiti mpey2orbHUK, 08UNCeHue.

Ycnosue

M3BecTHO, uTO BBINMyKJass (urypa ® Ha MAOCKOCTH YCTpoeHa TakuM 00pa3oMm, 4To
OHa CHMMeTpPUYHA OTHOCHUTEJNbHO /000U MpsIMOH, KOTOpasi MPOXOAUT uepe3 Touky O Ha
3ToH nyockocTH. CaMoe GOJbIIOE PACCTOSTHUE MEXIY ABYMS TOUKAMHU, TPUHAJJIEKALIUMU
¢urype ®, paBHO npoOH, B YMCaHTesNe KOTOPOH LIECTb, a B 3HAMeHaTeJie KBaJpaTHBIH
KOpPEHb W3 4YuCJ/a 7.

Yemy paBHa mJowmanb Guryps e?

Pewenue

1. JlokaxkeM, 4TO BCe TOUKH Ha I'paHULEe (PUTYpPbl paBHOYAAJEHBI OT IEHTPA CHMMET-
pun O.
e BosbMeM Ha rpaHulle (Urypel npousBoJbHy0 TouKy A. [lycTh paccrosinue
OA = R.
e BosbMmeMm J100y10 APYTYI0 TOUKY 5B Ha rpaHulle (UTYPHI.

e [locTpoum mpsmyto I, npoxoasiryio yepe3 Touky O U sBJsOLLYI0CS OUCCeK-
Tpucolt yrna AOB.

e [lo cBOHCTBY OceBOM cUMMeTpHH, ToukKa A’, cuMMeTpuYHasi Touke A OTHO-
CUTeJIbHO NPAMOK [, TakxKe NPUHALNEKUT purype P.

e [lockonbky I — Ouccektpuca, Touka A’ nmonanget Ha ayd OB. Tak kak npu
CUMMEeTPUHU paccTostHhe 1o LeHTpa coxpansercs (OA’ = OA = R), Touka
A’ coBnazer ¢ Toukodl B TosbKo ecau OB = R.

e [lpennonoxum, uto OB > R. Torna Touka A sexuT BHYTpH oTpeska OB.
Ho nockosibKy ¢urypa BeinyKJasi, Becb oTpe3ok OB [o/KeH NpHHAaLJe-
)KaTtb (QUrype, a 3HAYMUT, U Touka A He MoxkeT ObITb rpaHW4HOU. [Ipuimnu K
MPOTUBOPEUHIO.

e [Ipennonoxum, uto OB < R. Torna Touka B jexuT BHyTpHU oTpe3ka OA.
ITO TakxKe MPOTUBOPEYUT TOMY, UTO B — rpaHHYHasi TOUKa.

e CjienoBaTesibHO, €IMHCTBEHHO BO3MOXKHBIH BapuaHT — OB = R.

e [lockonbKy Touka B 6Oblja BbiOpaHa Ha rpaHUle MPOU3BOJbHO, MOJydaeTCs,
4TO BCE TOYKH IpaHHUIbl GUTYypbl $ HaXo#siITCS HA ONMHAKOBOM PaCCTOSTHUU
R ot touku O. [lo onpeneneHuto, 3To OKPYKHOCTb.

2. Tak Kak rpaHuLed sBJSETCS OKPYKHOCTb, TO cama (urypa — Kpyr.

3. Hcrnonb3ysi naHHOE B yCJIOBHU 3HaueHHe nuametpa (6/+/7), HaxomuM pamuyc (3/4/m)
¥ BBIYMCJISiEM TJIOIIA/b, KOTOpasi paBHa 9.
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OrtBer: 9.

3adaua 2.3.6.2. (15 6annos)

TemoL: cocmasaenue ypasrenuil, cocmasaerue nPonopuull, npoyeHmeol.

Ycnosue

Haxonsice Ha 60pTy KocMHUecKoro KopadJsi, TJIaBHbIH ABHUTaTesb 32 MEPBBI Hac U3-
pacxomoBas 40% Bcero 3amaca aHoOTaHMyMa, a BCIIOMOTaTe/bHble ABUraTed BMeCTe 3a
3TO Ke BpeMsl uapacxopoBatu Jaulib 300 r aHOOTaHMYMa. 3a CJAeAYIOUIUH Yac TJIaBHBIH
nBHraTesp uspacxononas 80% ocTaBluerocsi TOMJIKWBA, a BCIIOMOraTeJ bHbIE JBHUraTe d H3-
pacxonoBasu 100 r TonsnuBa Ha nBoux. B utore Ha 60pTy Kopabss octasnock 800 r Tonsau-
Ba. CKOJIBKO KHJIOTPaMMOB (DaHTACTHUECKOT'0 TOMJKBA OblIO HA GOPTY A0 HadaJa rnoJserar

Pewenue

Haiinem maccy aHo6TaHHMyMa, OCTaBLIErocsl K KOHLY MepBOTo yaca.
He 6p1/10 n3pacxonoBaHo riaBHBIM ABUratesieM K 3ToMy MoMeHTy 100 + 800 = 900 r.

10 cocrasasger 100 — 80 = 20%.

CocTaBHM NPOMNOPLHIO U PeLIUM ee:

20% - 900,
100% - 7

3HauuT, K KOHLYy nepBoro yaca octaBasoch 900 : 0,2 = 4500 r aHoOTaHUYMA.
Haiinem maccy TonsuBa K HauaJsly IepBOro yaca.

He 0bl0 u3pacxomoBaHO TJIaBHBIM [BUrarejseM K 3ToMy MoMeHTy 4500 + 300 =
= 4800 r, uto cocrasaseT 100 — 40 = 60%.

CocTaBHM NPONOPLHIO U PeLIUM ee:

60% — 4800,
100% - 7

3HauuT, K Hadyasy nepsoro yaca 6bi0 4800 : 0,6 = 8000 r, 4yTo cocTaBJsieT 8 KT.

OrtBer: 8.

3adaua 2.3.6.3. (20 6annos)

TemoL: ypasHerue napaborvl, ypasrerue npamou.

Ycnosue

HMsBecTHO, uTo TpH pasauyHble Touku A(2;4), B(z;6), C(6;y) pacrnosoxeHbl Ha
KOOPAMHATHOH IJIOCKOCTH TaKUM 00pPa3oM, 4YTO 4epe3 HUX HeJb3sl MPOBECTH Mapadosy
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C BepTI/IKaJ]bHOIjI OCbIO. HpI/I 3TOM TaKxKe HM3BE€CTHO, UTO ¥ — MHHHMaJbHOE HaTypaJibHOE
noaxongsauiee 4ucjao, HepaBHOE €UHUIIE.

Haiinute Bennuuny x + y.

Pewenue

Uepes Tpu TOYKH HeJ/lb3s NPOBECTH NapaboJsly TOTAA U TOJBKO TOTAA, KOTAA OHM pac-
TIOJI0’KeHBl Ha OfHOH NpsaMoi. [ledcTBUTeNbHO, NpsiMas He MOXKeT IepeceKaTb napabosy
B TpeX TOUYKaX, TaK KaK KBaJpaTHOe ypaBHeHHe MMeeT He OoJblle ABYX KopHeH. C npy-
rOM CTOPOHBI, €CJIM TPU TOYKH He JiexKaT Ha OLHOW NPSMOH, TO yepe3 HUX BCEeraa MOXKHO
nposectu napadoay. [lokaxem sto.

[lycte Ha 4YHC/IOBOH TpSMOH €CcTh TPH TOUKHM C KOOpAMHATaMu (x1,%1), (T2,Y2),
(x3,y3). 3anuiieM ypaBHeHHe MapaboJibl B CJAENYIOLIEM BHIE:
(z — @) - (z — x3) (z — 1) - (z — x3) (@ —21) - (x — 2)
2 3 :
r1 — ZL’Q) . (Z‘l — Ig) (I‘Q — LEl) . (.132 — 213'3) (I‘3 — Il) . (.1’3 — l’g)

Y=
(

[TepBoe cnaraemoe paBHO HYyJ/IO BO BTOPOH M TpeTbed TOUKe, U PaBHO ¥y; B MepPBOH,
aHaJIOTHUHBIM 00pa3oM YCTPOEHBl BTOpPO€ M TpeTbe cJlaraeMble, TaK 4TO 3TO ypaBHEHHe
3ajaeT (YHKLHIO, MPOXOAsllyl0 4epe3d Tpu Toukd. OpHAKO Halo elle NPOBEPUTb, 4TO
ypaBHeHHUe 3a/laeT UMeHHO napabosy. 1y 93TOro Hy»KHO, 4TOOBl KO3((ULHUEHT NIPH To He
paBHAJICH HYJIIO.

N Y2 Y3
+ + 0;
(w1 —@2) - (w1 —w3) (22— @1) (22— 23) (23 —31) - (23 — 22) 7
yr- (w2 — @3) —y2 - (21 — 23) +y3 - (11 — 32) # 0.
MoxxHo y6EILI/ITbCH, 4YTO 3TO YCJIOBHME€ O3HAYaA€T, YTO TPHU TOUKHU HE JiexKaT Ha OﬂHOﬁ ps-

MO#. A UMeHHO, HaXOXJeHHe TPeX TOUeK Ha OHOW MPSMOH MOXKHO 3alucaTh CJeAYIOLUM
obpasom:

Yi— Y Y1 — Y3,
T1 — T2 $1—$U3’
(Y1 —y2) - (21 — x3) = (Y1 — ¥3) - (21 — 22);
yi- (1 —x3) —y1 - (11— 22) = Yo - (11 — 3) — Y3+ (21 — T2);

Y1+ (e —a3) +ys - (11 —x2) —yo - (1 —a3) = 0.

Takum 06pazom, ecju 3TO yCJI0BHE BBINOJHEHO, TO Yepe3 TPU TOUKH NPOXOAMUT MpsMas,
¥ He TIPOXOUT HUKaKasi napabosia. A ec/i OHO He BBITIOJHEHO, TO TIPOXOAUT eTUHCTBEHHAS
napa6oJ/ia, U Heslb3s NPOBECTH HUKAKYIO MPSAMYIO.

Torpa BrIpasuM yraoBoH Ko3(hPHULHUEHT 3TOH MPSIMOH TpeMs pa3HbIMH CIOCOOaAMHU:

2 y—6 y—4

k=
r—2 6—=x 4

OTCIOILa [ojydyaem, 4To

MunnManbHOe HaTypaJbHOE X, HE PaBHOE €IUHHILE, KOTOPOE MOAXOAUT — 3TO T = 3.
Torna y = 12.
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3HauuT, r + y = 15.

Ortser: 15.

3adaua 2.3.6.4. (25 6annos)

Temol: paBHOCMOPOHHULL MPEYeoNbHUK, Nepeblil NPUSHAK PaBEeHCMBA MpPeyeoibHUKOS.

Ycnosue

Tpu npsiMble moporu 06pasyioT TPEYTOJbHHUK C PABHBIMH CTOPOHAMH, JJIMHA KOTOPBIX
paBHa 1000 M. ¥ 3TUX O0OpOr CTOST YeTbipe YesOBeKa, KaXK[Abld HAa 000YMHE ONHOH U3
Tpex mopor. MiBan u AusekcaHap crosT Bossie opHOH mopord B 500 M apyr oT apyra.
Cepreii u [letp crosiT y o6ounH aByx apyrux mnopor. Cepreto uaru no Meana 1500 m mo
noporaM KpaTduadmum nyteM, Asekcanapy no [lerpa tToxke. Mexay moporaMu pacmoJio-
KeHo mnoJsie. Kakasi BesqMuMHA MOJNyuuTCs, ecau K paccrosiHuio ot Cepres no MBana no
npsiMOH (TO eCThb IO MOJI0, a He Mo Aoporam) n06aBUTh TMOJOBUHY paccTosiHusi oT MBa-
Ha 10 AusekcaHapa BIOJIb JOPOTH, BO3Jie KOTOPOH OHH CTOSIT, U BBIUECTb PAaCCTOSIHHE OT
Anekcannpa no [lerpa mo npsimoit (o moJio)?

Pewenue

Hapucyem pacrnosnoxeHnune Bcex 3TUX ueThbipex yesnoBeK. Pacnosioxkenne Cepres u [let-
pa 3aech OmpejessieTcss U3 TOrO YCJOBHSA, 4TO MyTh 10 VBaHa u Asekcangpa cooTBert-
CTBeHHO JoJkeH 3aHuMaTh 1500 M, B TO BpeMsl KaK pacCTOsIHME 0 OfHOH CTOPOHE He
6osbiie 1000 m, a mo apyroi He GoJbiie 500 M.

M 4 A K

N

HMcnonb3ysi ykazaHHble pacCTOSIHUS, MOXKEM 3aMHCaTh:
MA + MII = KU + KC, a 3gauur, MU + MII = KA 4+ KC = 1000 M.
MU + KA = A = 500 m. Kpome Toro, niauna KM pasua 1000 w.

Orcropa BuixomuT, uto KA = 1000 — KC = 1000 — MA, a sumauutr, KC = MA.
Anasornydo Bbixomgut, uto KM = MII.

Torpa tpeyronbuukun KMC u MIIA paBHbl apyr Opyry mo ABYM CTOpPOHAM W YTy
MeX1y HUMH.
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CaenoBaresnbHo, AIl = CH, a suauut, AIl — CHU + 0,5 - UA = 250 M.

Orteert: 250.

3adaua 2.3.6.5. (30 6annos)

Temol: deaumeanu uucaa, npouseec?eﬂue de/zumeﬂeﬂ, pasioHeHue Ha MHOMUMENU.

Ycnosue

KosnuecTBO YeTHBIX AejHUTeNel HATYpasbHOTO YMcsaa B 5 pa3 0oJblie BCeX OCTa/b-
HBIX ero JaesuTesedl (paccMaTpUBalOTCS BCe NENUTENH, BKJIOYAS CAMO YHCJIO U eIUHHUILY).
Tperbst uacTb Bcex nenuteseil He nenutcs Ha 3. [lo/IOBHHA YETHBIX AeJHUTeNEN NEeNUTCS
Ha 5. Camo yucso nmpu 3toM He mpeBocxonutT 10000. Hanuuikure B 0TBeT MakKcHMaJsbHOE
4HCJI0, KOTOPOE MOAXOAUT TOI 3THUM YCJOBHS.

Pewenue

KosuecTBO YeTHBIX AeUTeNed HaTypasbHOTO YKCIa B O pa3 6oJibllle BCEX OCTasb-
HBIX €ro JeJiuTeJieH.

DTO 3HAUUT, UTO OHO JeJHUTCS Ha 2° CTelleHH, HO He AesuTcs Ha 20.
Tperbst yacTh Bcex mequTeNed He AEJNUTCS Ha 3.

DTo 3HAUUT, UTO OHO AEJUTCH Ha 32, HO He meauTcs Ha 3°.
[TosioBHHA YeTHBIX OeJUTeJeH NeJUTCS Ha D.

DTO 3HAUUT, YTO OHO JEJHUTCH Ha D, HO He IeJUTCHA Ha 25.

Ecau nepemHOXHUM 2% ma 3% u Ha 5, To mosyuum 1440. MUHHMMAIbHOE YKCJIO, TTOAXO-
Asllllee TOJ YCJOBHSA Bbllle, HO OoJblllee 3TOr0 yucaa, paBHo 7 - 1440 = 10080 > 10 000.

CJIe,U,OBaTe.HbHO, o BCe yCJIOBUA MOAXOOUT TOJBKO YHCJIO 1 440.

Orteer: 1440.

2.3.7. YeTBeprasa BoaHa. 3agauyu 8—9 kiaacca

3agauu 4yeTBEpTOH BOJIHBI MPEAMETHOTO Typa M0 MaTeMaTHKe 3a 8—9 Kiacc OTKPBITHI
ans pewenus. CopeBHOBaHMe NOCTYNHO Ha miaTtdopme HAupekc.Konrtect: https://co
ntest.yandex.ru/contest/63462/enter/.

3adaua 2.3.7.1. (15 6annos)

Temovi: meopus uucen, npusHaxu 0esumMocmu.
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Yecnosue

Ha nocke 3amucano uncao 202420252026. Taneuka xoueT yOpaTb HECKOJIbKO LHU(P
M3 HMCXOQHOTO UYHMCJAa TaK, YTOObI TOJNYUMBIIMHCSA pe3ynbTaT Aenauscs Ha 45 u sABjsjcs
HauOOMBIINM U3 BCeX BO3MOXKHBIX. Kakoe ync/o 3anuiuier Ha nocke TaHeuka?

Pewenue

Jnst Toro 4yto6bl uncao TaHeukd Obl1o Obl KpaTHO 45, HE0OXOTHUMO BBLITIOJIHEHHE
ycsoBui neaumMoctd Ha b U 9. CiienoBaTesibHO, YHCIO NOKHO 3aKaHuMBaThcsl Ha O uin
Ha 5. B manHoMm ciydae mepBbiM nesioM TaHeuka moskHa yOpaTh MocjeqHHe NBe LHADPHI
1 nosyuuth 2024202520.

JL7is1 BBITIOJIHEHUST YCJIOBHUSI NeJUMOCTH Ha 9 HeoOXxomumo, uTobbl cymma HUdp uncaa
Opl1a 661 9. Cymma uugp cetiuac pasHa 19. bBaumxkaiimas cymma, kpatHas 9, paBHa 18,
HO 1 B YMcJIe HET, CIe0BATeNbHO, CAeAYIOMKH BapHaHT — 9. [l 3TOTO M3 OCTaBIIerocs
4ucaa ed HY»KHO BblYePKHYTb LUGpbl, nawomue B cymme 10. Torna Haubosbliee uwncio,
KOTOpOe MOXKeT MoJydyuTh TaHeuka, — 202050.

OtBeT: 202050.

3adaua 2.3.7.2. (15 6annos)

Tema: decamuurasn 3anuco HamypaaibHOeo 4uUcaq.

Ycnosue

Hadinure Bce TpexsHauHble HaTypaJ/bHble UHCIa abc, YIOBIETBOPSIOLIME YCAOBHIO

abc = ab + be + za.

B orBeT 3anuinTte CyMMYy BCeX HalJeHHBbIX YMCeJ.

Pewenue

Pacnumem PaBE€HCTBO, 3aJaHHOE€ B yCJIOBHMHU 3aaayd

abc = ab + be + ca;
100a + 100 + ¢ = 10a + b+ 10b + c + 10c + a;
100a + 10b + ¢ = 11la + 11b + 11¢;
89a = 10c + b.

Tak kak a, b, ¢ — uudPe, TO €IUHCTBEHHBIM pellleHHeM JaHHOTO YpaBHEHHS SIBJISETCS
Habop a = 1, b = 9, ¢ = 8. CienoBaTenbHO, €IUHCTBEHHOE YHCJO, YAOBJETBOpPSIOLIEE
YCJIOBHIO 3amaud, 3To 198.

Orteet: 198.
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3adaua 2.3.7.3. (20 6annos)

Temoi: arcebpa, Keadpamrolii mpexuien.

Ycnosue

Haiigure KoJMuecTBO 3HayeHMH mapameTpa b, IPH KOTOPHIX BCe KODHH YDaBHEHHs
22 4 bx + 2026 = 0 uesble.

Pewenue

[IycTh 21 U 9 — Lesble KOPHU JaHHOTO ypaBHeHMs. Torga corsacHo TeopeMme Buera:

T, Lo = 2026.
Tak kak 2026 packsangbiBaeTcsi Ha MHOXKHTEJH
2026 =1-2026 = 2 - 1013,
TO TMOJIy4yaeM uyeTbipe Habopa AJ5 3HaUeHUH KOpHeH
(1;2026), (—1; —2026), (2;1013), (—2; —1013).
3Has 3HaueHHUs1 KOpPHEH, TakxKe Mo TeopeMe Buera HaliieMm 3HaueHus napamerpa b:

b= —(z1 + x2).

Takum o6pa3oM, BCero cyllecTByeT 4eThipe 3HaueHHs1 mapametrpa b = {—2027; 2027,
—2015; 2015}, npu KaxKIoM M3 KOTOPbIX ypaBHEHHE MMeeT IieJible KOPHH.

OrtBer: 4.

3adaua 2.3.7.4. (25 6annos)

Tema: ceomempuiecKkas 8epoAmHoOCme.

Ycnosue

B TpeyronbHuke ABC Ha 6uccektpuce BD oTmeueHa Touka E Tak, yto BE = ED.
HaiiTu BeposiTHOCTB, UTO Touka, OporieHHasi B TpeyroibHUK ABC, momnanet B TPeyroJb-
HuK AED, ecntu AB =3 u BC = 5.

OTBeT BbIpa3uTe B A0JSIX U NMPU HEOOXOAUMOCTH OKPYTJIUTE €ro 0 YeTBEPTOro 3HAKa
rnocJe 3amnsiTou.

Pewenue

Cor/1acHO orpefesieHHI0 TeOMEeTPHUECKOH BEPOSTHOCTH, TpeOyeMasi BepOSITHOCTb Oy-
IeT paBHa OTHOLUEHMIO Tollaned TpeyronbHukoB AED u ABC. AE — MennaHa Tpe-
yronabHuka ABFE, ciaenoBatenbHo, Sapp = 2S54ED.
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[Tnowanu tpeyronbHukoB ABD n BDC oTHOCATCA KakK AJHHBl UX OCHOBaHUH AD

u DC, 10 ecTb
Sigp AD AB 3

Sepe  DC _ BC 5

[TocnenHee paBeHCTBO BBINOJHSIETCS COMJIACHO CBOHCTBY OHCCEKTpUCH BD B Tpe-
yroabHuke ABC. Torna

5 8 16
Sapc = Sapp + Sepc = Sapp + gSABD = gSABD = gsAED-

M3 nocsnenHero paBeHcTBa cjelyeT OTHOLLEHHE

SAED 3
= — = (,1875.
Sapc 16 ’

Takum 06pa3om, BepoOATHOCTb TOrO, UTO TOYKa OpomieHHass B TpeyroibHUK ABC,
nonanet B TpeyroibHuk AFE D, paBHa 0,1875.

OTtBert: 0,1875.

3adaua 2.3.7.5. (25 6annos)

Tema: anreebpa.

Ycnosue

[Ipy KakoM 3HayeHWH 4YMC/]a @ CyMMa KBaipaToB YMces T M y OyaeT NMPUHUMATh Hau-
GoJiblliee 3HAYEHUe, eCIM U3BECTHO, UTO CyMMa 3THX 4YHces paBHa 2a+ 1, a npousBeneHue
paBHO 4a® + 8a — 4?

Pewenue

[To ycaoBuio 3anaun = +y = 2a + 1 v oy = 4a* + 8a — 4.

Bocnosb3yemest hopMmysioit KBafpaTa CyMMbl IBYX UHCEJ

(:13+y)2 = z? —|—2xy+y2.

Orcrona
2?4y = (v +y)? — 22y = (20 +1)* —2(4a® +8a — 4) = 4a® +4a + 1 — 8a® — 16a + 8 =
= —4a® — 120+ 9 = —(4a> + 124+ 9) + 18 = —(2a + 3)? + 18.

B nosyueHHOM BbIpa’KeHUH NE€pBOE C/araeMoe NPUHHMAaeT HeNOJIOXKHUTeJbHble 3Haue-
HUS 1pH J11060M a. CjlefoBaTesbHO, CyMMa KBaapaToB 4Yuces = U y OydeT MaKCUMaJ/bHOH
npu 2a+3 =0 Ui a = —1,5.

[IpoBepuM, 4TO Mpu AaHHOM 3HAYeHUU MapameTpam a = —1,5 4yucaa x U y AeHCTBHU-
TeJIbHO CYILLeCTBYIOT. B aTom cnyyae x +y = —2 u oy = —T.
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BeipasuB M3 mepBOro paBeHCTBA Yy = —x — 2 W IOACTaBUB €ro BO BTOpOe, MOCJe
npeo6pa3oBaHUi MOJAyUMM ypaBHeHHe x2 + 2o — 7 = 0. JIACKDUMHHAHT NaHHOTO ypaBHe-
HUS paBeH 32, cef0BaTeNbHO, KOPHH YPAaBHEHUS CYLIECTBYIOT, 10 KOTOPBIM OfIHO3HAYHBIM
06pa3oM BOCCTAHABJMBAIOTCS PeLIeHUs MOCTPoeHHOH crucTeMbl. OTKyna U caeqyeT cylle-
CTBOBAHMS YHUCeJ T U Y, 3alaHHBbIX B YCJOBHUHU 3aJayH.

OtBet: —1,5.

2.3.8. YerBepras BoaHa. 3agauu 10-11 kaacca

3agayu 4eTBEpPTOH BOJIHBI MpeIMETHOro Typa mo matematuhke 3a 10-11 ksacc or-
KPBITHI 1151 perieHusi. CopeBHOBaHHMe NOCTYMHO Ha miatdopme Aumekc.Konrect: https:
//contest.yandex.ru/contest/63479/enter/.

3adaua 2.3.8.1. (10 6annos)

Temol: kpamuaiiuiuil nymos, NAPALLEAbHbIL NeperoC.

Ycnosue

CkJaj HaxoiuTCs B MecCTe, OTMeYeHHOM Ha KapTe Toukod A. HyXHO mposioxuthb
J0pory 0 Oepera pekH, 3aTeM MOCTPOUTb MOCT, MEPHNeHAUKYJSPHBIA TeUEHHIO PEeKH, U OT
apyroro 6epera npoJsioxKUTh AOPOTY 10 AePeBHU, OTMEeUeHHOH Ha KapTe Toukoi B. [Ipumep
NOLOOHOT0 NMOCTPOEHHUS Ha PUCYHKe.

Bepera peku 3gech HapucoBaHBI Kak MapaJJesbHble npsMble. KoopanHatHas ocb Ox
Ha PUCYHKe OTCUMTBIBAeT MOJIOXKEHHS MOCTa OTHOCHUTEJbHO PeKH B KUJoMeTpax. B mpu-
Mepe, NPHUBEIEHHOM Ha PUCYHKe, MOCT MPOXOAUT 4yepe3 MeTKy | KM.

Yepes Kakyl MeTKy AOJKEH MPOXOAUTb MOCT, UTOOBI CyMMa AJIMH MYTH OT CKJa-
na A 10 peku 1O J0opore W OT MPOTHBOMOJOXKHOTO Gepera pekw A0 HepeBHH B Oblia
HauMeHbIleld? OTBeT naliTe B KUJIOMETpaX.

B

0O h2345 X/

Puc. 2.3.1
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Pewenue

Ecau Bblpe3aTh ¢ KapThl peKy W COeAUHUTb TOUukH A W B npsmo#, To 310 U Oyner
KpaTyalliui MyTb, UX COeAUHSIOINNA. HUTOOB MOJYUHUTh MyTh A0 PEKH, HYKHO MocJe

3TOro BHOBb BCTaBUTb peKy. IIpomeMoHCTpUpyeM 3TH onepauyy ¢ MOMOLIbIO pUc. 2.3.2-
2.3.3.

B

Puc. 2.3.2

0 2345

X

Puc. 2.3.3

OrtBer: 4.

3adaua 2.3.8.2. (15 6annos)

Temol: cocmasaenue ypasreHuli, cocmasierue nPonopyuLl, peuierue ypasHerut.

Ycnosue

JBa KocMuyeckux KopabJisi CTapTyIOT OZHOBPEMEHHO C OQHOH MJaHeThl W Hampas-
asitorest K Asbde LleHTaBpa, paccrosiHde no KoTopod coctaBisier 4,37 cB. jet. OpuH
Kopabsib nBUKeTcs co ckopocThbio 0,1 c¢B. rom B rom, a apyroii — co ckopoctbio 0,2 cB.
rol B TOI.
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Yepes ckosbko JeT pacctosinie no Aubgbl LleHTaBpa ans 6osiee GbICTpOro Kopab-
Jsi OyleT B TPU pas3a MeHblle, yeM 1aJs Gojee MenseHHOro kKopadssi? OTBeT MpuBennTe
C TOYHOCTBIO 10 COTBIX.

Pewenue

O6o03HaunM BpeMms, Mpollellee ¢ HayaJ a MyTH, KaK t JeT.

Paccrosinue, npoiiieHHoe MensieHHbIM Kopabsem, paBHO 0,1t CB. rof, U OcCTaBlleecs
paccrosinue 10 Anbdbl LlentaBpa n/is menseHHoro kopabas 4,37 — 0,1t c¢B. rom.

Paccrosinue, npoiineHHoe ObICTpbIM KopabJem, paBHo (0,2t CB. rom, U ocTaBlleecs
paccrosiHue 10 Anbdsl LleHTaBpa nist 6eicTporo kopabusi 4,37 — 0,2¢ ¢B. TOA.

[lo ycsoBuio 3amauu, OCTaTOK MyTH AJs OBICTPOro KopabJsist B 3 pa3a MeHble, ueM
OCTaTOK MyTH IJ51 MeIJIEHHOTO KOpabJs:

1
437 = 0.2t = 5 (437~ 0,11).

YMHOXKUM 00e CTOPOHBI Ha 3:
3(4,37 — 0,2t) = 4,37 — 0,1¢;
13,11 — 0,6t = 4,37 — 0,1¢.
[TepeHocuM Bce ¢ B OfHY CTOPOHY U MOCTOSIHHBIE B APYTYIO:

13,11 — 4,37 = 0,6t — 0,1¢;

8,74 = 0,5¢t.
Jenum o6e cTopoHsb! Ha 0,5:
8,74
t=—-"—=1748.
0,5 ’

Taxkum ob6pasom, uckomoe Bpemsi paBHO 17,48 ser.

OTtBeT: 17,48.

3adaua 2.3.8.3. (20 6annos)

Temoi: kKeadpammolti mpexuseH, GYHKUUU, HeonpedereHHble KOAppuluermot.

Ycnosue

dyukuus f(z) ABaseTcs KBaAPAaTHBIM TPeXUJeHOM M MOXKET ObIThb OMMCaHa CJeayio-
UM oOpasom:

f@)=(f)+ (=1 + £(0) &+ (f(1) + 2 f(0)) = — 1.
B To ke BpeMmsl KBafpaTHBIH TpexuJsieH B 00lleM BHAe MOXKeT ObITb 3aMucaH Tak:

flx)=a-2°+b-z+ec

Haiinute MUHMMaJbHOE 3HaYeHHe BeJMYMHB a’ + 2b? + 3¢ Npu NaHHBIX YCJIOBHSAX.
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Pewenue

[ToncraBum f(x) B obuieM BHIe B MepBYIO (OPMYJY M3 YCJOBHS:

a-2®+b-x+c=(a+b+cta—btc+c) 2>+ (a+b+c+2-¢)-x—1;

a=2-a+3-c,
b=a+b+3:c,
c=—1.
Otciona nosydaem, 4to a = 3, ¢ = —1. UtoObl McKoMast BeJMUKMHA Obljla MHUHHUMAJIb-

HOH, HY>KHO, 4T00bl KO3(ppuuueHt b = 0.

OtBer: 12.

3adaua 2.3.8.4. (25 6annos)

Temol: deaumenru uucaa, npouseeaenue deaumeanell, pAa310iHeHUe HA MHOMCUMENU.

Ycnosue

I[Tpoussenenne Becex penutenedi yucaa 1000, BKIOUas caMo 3TO YMCJIO M eIHHMILY,
pasHo 10F.

Yemy paBHO k?

Pewenue

1000 = 23 - 53,

Kom6uHupyst Bce BO3MOXKHbBIE CIOCOOBI BEIOpATh CTeNeHb ABOHUKU U CTeNeHb MATEPKH,
BXOJSILIME B A€JUTENb, NoNydaeM Bce (3+1)-(341) = 16 BapuaHTOB, KaxKablil U3 KOTOPBIX
COOTBETCTBYeT AesuTesnto yucaa. [lpu stom 311 16 nenuteselt MoxKHO pa3bUTb Ha Mapsbl,
npoussefeHue B Kaxnoi gaet 1000:

1000 =1-1000=2-500=4-250=28-125=15-200 = 10-100 = 20 - 50 = 25 - 40.

Torga BeIxoguT, 4TO 3TO Gymer uucao 10008, a snaumt, 1074,

OTtBert: 24.

3adaua 2.3.8.5. (30 6annos)

TemoL: pa8HOCMOPOHHULL MpeYeOLbHUK, Nepsblil NPUSHAK PABEHCMEA MpPeyeosbHUKOS.
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Yecnosue

Han kBagpar ABCD. Ha croponax CB u CD otmeuenbl Toukd L u K cooret-
ctBeHHO Takue, yto C'L = CK. U3 toukn C Ha orpe3ok LD onylleH NneprneHAUKYJsp
B TOYKY F.

[Tycts AE =60, EK = 91. Ha#inute nauny AK.

Pewenue

Cnenaem puc.2.3.4.

Puc. 2.3.4

OnHO M3 BO3MOXKHBIX pellleHWH 3aKJ/04aeTcss B MCIOJb30BAHHWH METOHA KOOPAHHAT.
O6o03HaunM AJMUHY KBagpara 3a enununy, a CL = LK = x.

Torna

L(1—=x;0); K(1;x); ﬁz(z;l); C?:t-(l;—a:); E(1+t,—x-t); LE = (t+z;—x-1).

Tax kak Bektopa LE u LD pomxHbl ObITb COHANpaBJeHbl, TO

t+x x x 1
x b 1+ 22’ ( 1+ 22’ 1+xﬁ’

1 — 2
AE=(1- — )i BR = (-~ © — ——).
14 2 14 22

T 1x22 1422

—
[Tocunrtaem ckanspHOe MPOU3BeNEHHUE! AE - EK — 0. DTO 3HAUUT, UTO TPEYTOJBHHUK
AEK npsiMOyTOJIbHBIH.

Torna AK moxkHo HallTh no Teopeme [Tudaropa: 60% + 912 = 1092

Otser: 109.



2.4. UHXKeHepHBIN TYyP

3ajgaun MepBOro 3Tana MHXKEHePHOTro Typa OTKPBLITH AJs peuleHus. CopeBHOBaHHE
noctynHo Ha nuardopme Adunekc.Kontect: https://contest.yandex.ru/contes
t/66696/enter/.

3adaua 2.4.1. Josepaii, Ho nposepail! (5 6annos)

Tema: anarus uep.

Ycnosue

JleHUBBIH reliMausaliHep peluus BocnoJb3oBatbes MU, yto6el mpoaHannsupoBaThb
JKaHpPBI TOMYJSAPHBIX Urp mpoturoro rofa. OnHAKO, MOKA MUCAJ 3ampoc, TOMYCTHJ OLINO-
Ky, 1 B utore MM nan kaxxpoél urpe no ogHomy owin6o4HOMy kaHpy. [Ipoananusupyiite
UTPBl U HaHAWTe ONUH HEMOAXONSIINN KaHD [/ KaXKIOH UIPHI.

1. Starfield:
A. RPG,
B. roguelike,
C. HayuHasi (haHTaCTHKa,
D. OoTKpBITBIA MUP.

2. The Legend of Zelda: Tears of the Kingdom:
A. action-adventure,

B. raua,
C. OTKPBITHIH MHP.

3. Hogwarts Legacy:
A. action RPG,

B. ¢aHTe3H,
C. OTKpBITBIH MU,
D. wyrep.
4. Resident Evil 4 (Remake):
A. soulslike,
B. survival horror,
C. action-adventure.

5. Baldur’s Gate 3:
A. RPG,

B. roguelite,
C. ¢sHTe3H,
D. nowaroBas ctparerus.

Otsetr: BBDAB.


https://contest.yandex.ru/contest/66696/enter/
https://contest.yandex.ru/contest/66696/enter/

3adaua 2.4.2. Munumanucmuunsie yuxaot (6 6annos)

Temoi: anarus uep, eelimousatin.

Ycnosue

[efimanszaliHep Xo4yeT NPOBEPUTb, CMOXKET JHU €ro KoJjera Jdlb 4epe3 NPOKauKy
MepCOHaXKa, MEXaHUKY €ro CMepTH U MeXaHUKYy OUTB COCTAaBUTb TaKHe HUIPOBBbIE LUK/,

10 KOTOPbIM MO2KHO TOYHO OIIPeNeJHThb MOX0XKHE APYr Ha Apyra HIrphI.

CoorHecure UTPOBbI€ LHUKJIBI, COCTOALLIME M3 KJ/IIOUEBLIX MYHKTOB: NPOKaykKH, OHUTBHI

U rubesiy MepcoHaxa.

Tabauna 2.4.1

Puc. Puc. Puc. Puc. Puc. Puc.
2.4.1 2.4.2 2.4.3 244 24.5 246
Darksouls
Sifu
CodeVein
Hades 2
Sekiro

Metal gear rising

CodeVein

Mpokayka MepcoHaxa
MocToAHHan
MoXHO N3MeHUTb
KOMnaHboHa

-pecypchbl

'mbenb NnepcoHaxa

LobaBneHne HOBbIX
YHUKANBHBIX YMEHWIA

Puc. 2.4.1

bursa

+pecypchbl

Mobepa Hap 6occom
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Darksouls

Mpokayka MepcoHaxka N
MocTosHHas 7 burea
+pecypcbl
y
-pecypcbl
Mvbenb nepcoHaxa ( J/
Puc. 2.4.2
Metal gear rising
Mpokayka MNepcoHaxa N
MocToAHHas 4 burea
/N

[obaeneHune HOBbIX
YHUKaNbHbIX OPYXWi

+pecypcbl AnNA NPOKaYKu

é Mo6ena Hag 6occom 4

v

MMbenb nepcoHaxa

L
~

Puc. 2.4.3
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Sekiro
Mpokayka MepcoHaxka N\
MocTosHHas 4 7 burea
+pecypcbl AN NPOKaYKW
y
-pecypcsl
H MOXeT BOCKPECHYTb —_
Mbenb nepcoHaxa ( J/
Puc. 2.4.4
Sifu
(o] 7
pOC BpeMeHHO > Butea
NpOKayKu nepcoHaxa 4
/N
MNpokauka MepcoHaxa y,
BpemeHHas +lMocToaHHas
+pecypcbl ANA NPOKaYKW
(— MoXeT BOCKPeCHyTb -j\
WV

e ( \_ Mpokauka MNepcoHaxa

BpemeHHas +MocTonHHas

Puc. 2.4.5
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Hades 2

Cbpoc BpeMeHHOM
npoKayku
Mpokayka MNepcoHaxa
MNocTosAHHan

Butea

MoXeT BOCKpECHYTb +pecypchbl ANs NpoKayKn

Mpokauka MepcoHaxa
'mbenb nepcoHaxa P P

BpemeHHasn
Puc. 2.4.6
OrBet: npuBeneH B Tabauue 2.4.2.
Tabauna 2.4.2
Puc. Puc. Puc. Puc. Puc. Puc.

24.1 24.2 243 244 245 2.4.6

Darksouls

Sifu

CodeVein

Hades 2

Sekiro

Metal gear rising

3adaua 2.4.3. Kauecmeennotii ceiimniell (6 6annos)

Tema: arcopummot.
Ycnosue
WMHunu-komaHae nJis KOHKypca Mpullaa uies caesaTb MPOCTYI0 UTPYy-KJAUKep, B KOTO-

poii ¢ KaxK/bIM TaroM MepcoHak HAHOCHT YPOH Bpary. XyL0KHHUK CMOT HapHCOBaTh LIECTb
YHHUKAJIbHBIX MEPCOHAXKEH, M/l KaXKJI0T0 U3 KOTOPBIX MOATOTOBUJ TPH Pa3HBIX OKPACKH.
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[efimauzaiinep pewus, 4To UrpoK OyaeT cpaxKaTbCs CHadyasa C MepBbIM YHHUKAJIbHBIM
TepCoOHaXKeM C OKPackoH 1, 3aTeM — ¢ TaKWUM ke, HO OKPacKo# 2, MOTOM — C OKPacKoH
3, a mocjie 3TOro OymeT CpaXkaThbCsi CO BTOPBIM YHHKAJbHBIM TE€PCOHAXKEM C OKPaCKOH
1 u Tak panee.

C Ka)XJI0l HOBOHM OKDPACKOW TepPCOHaXK CTAHOBUTCSl CHUJIbHEE MEePCOHAa)Ka C IMpelbIay-
1eH OKPAaCKoW B TPHU pasa.

(YuukanbHblil mepcoHaxk | Oxpacka 2) = (YuukanbHbii nepconaxk 1 Oxpacka 1) - 3.

Kaknplil yHMKa/AbHBIN MepcoHaXk ¢ OKpackoi 1 paBeH cuiie MpeblAyILero yHUKaslb-
Horo nepcoHazka ¢ okpackoér 1 B 10 pas. To ectb

(YuukanpHbil nepcoHax 2 Oxkpacka 1) = (YHukasbHblil nepconax 1 Okpacka 1) - 10.

KomaHne HY»KHO OmMpefe/UuTbCsl C HAayaJbHBIM KOJHUECTBOM CHJBI AJs YHHUKaJbHO-
ro nepconaxka 1 ¢ Okpacko#t 1. KosndecTBo cusbl — 3TO KOJMYECTBO TaroB, KOTOPBIH
NIOJI?KEH ClleJiaTh UI'POK, UTOOBI TTOOEAUTh €ro U MepedTH K CJAedYIoIeMy MPOTHBHUKY.

B T3 koHkypca ykazaHo, 4To UTrpoBoro BpeMeHH Hy»KHO He MeHee 500 u. [Ipu sTOM
KOMaH/Ja He XO4YeT 3aTArMBAaTh UTPY U CTPEMUTCS YJIOXKUTHCS B MUHHUMAaJbHOE BpeMs [Jis
TIPOXOXKIEHHSI.

CKOJIbKO HY2KHO TOCTaBHUTb CHJIBI [lepBoMy mepcoHa)Ky, €Cld Mbl JIONYyCKaeM, 4TO
UIPOK Jles1aeT TpH Tama 3a 1 c¢?

Pewenue

3ajauy MOXHO BBIIIOJIHUTh, PEan30BaB aJrOPUTM pelleHHs Ha f3bIKe MPOrpaMMHUpO-
Banusi Python.

Huxke npencrasneno pemenue Ha sisbike Python.

Python

personazi_kolvo = 6
colors = 3

def GetCurTaps(num, color, first_ tap):
return first _tap * (10**(num)) * (3**(color))

def AllTaps(first_tap):
tapsCount = []
for i in range(personazi_kolvo):

© o N o Ul R W N —

10 for j in range(colors):
1 tapsCount += [GetCurTaps(i, j, first_tap)]l]
12 return tapsCount

14 # 500 hours = 500 * 3600 seconds = 1800000 seconds
15 player_tps = 3
16 border_ time = 1800000

18 for nachTap in range(10):

19 sumTaps = sum(AllTaps(nachTap))

20 time = sumTaps / player tps

21 if (time > border_ time):

22 print(£"U must use minimum {nachTap} hp for first character")

23 break;
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OrtBer: 4 Tana.

3adaua 2.4.4. Opeanusayus mypuupa (6 6annos)

Temol: KombuHamopuka, areopummol.

Ycnosue

OpraHuzatopbl KUGEPCIOPTUBHOIO TYPHHUPA XOTAT COIKOHOMUTDb M PEILIAIOT, KaKoe MHU-
HUMaJIbHOE UHCJI0O KOMaH[ HY>KHO B3SIThb Ha TYPHHP, YTOObI MPH 3TOM KOJHUECTBO MaTueH
obL10 He MeHee 90.

[IpaBusia TypHUpa raacsat: Mexay JoObIMU ABYMS KOMaHAaMU J0JKHA OBITb ChIrpaHa
onHa urpa. To ecTh Kaxkias KOMaHJa [0JKHA ChIIPaTh C KaXA0H M0 OOHOMY pasy.

Kakoe MUHMMa/sbHOE KOJHUECTBO KOMAaHJ HYKHO B35Tb Ha TYPHHP, YTOObI MOJNy4YH-
Jocb He MeHee 90 wurp?

Pewenue

Hcnonbays dhopmyny KOMOUHATOPUKH, HAUMHAEM CUMTATh KOJHUUECTBO MaTyeH ¢ ABYX
komaHn. Korna komann cranetr 14 — moayuutcst 91 mary.

141/((14 —2)1-21) =141/(121-21) = 13- 14/2 = 91 Maru.

Oteer: 14 KomaH/.

3adaua 2.4.5. Tecm Unity (5 6annos)

TemoL: npoepammuposarue, uncmpymernmeolr paspabomku, Unity.

Ycnosue

Heo6xonumo otBeTuTh Ha 10 BompocoB, BEIOPAB BEPHBIH BapHAHT OTBETA.

OTBeTOM $IBJIIeTCS UUCJIOBOE 3HAUEHHe U3 MATH JATHHCKUX OyKB 0e3 mpobesos, Ha-
npumep, ABBDC — 3HauuT, uTO OTBET Ha MepPBHIH BOMPOC ObLJI MOA HOMepPOM A, OTBeT
Ha BTOpPOW BOMpOC Mo HoMepoM B, Ha TpeTuil — nox HoMmepoMm B, Ha ueTBepThHId — mof
HomepoM D, Ha nsaTbI#l — nox Homepowm C.

1. 3a uto oTBeuaet npodaiaep?
A. IMaet nogpo6HYy0 HH(pOPMALHKIO O MankKax U ¢alaax npoexta.

B. IlokasbiBaeT ominOKHU, BOSHUKAWOIIKME B X01e PabOThI.
C. OueHuBaeT NpOU3BOAUTENbHOCTb MPUIOKEHHUS.
D. {Bnserca HacTpo#KoH, NpUMeHUMOH K 0OBEKTY.

2. Kak cjenyer HacTpOWTb JydY, €CJH Mbl XOTHM IIPOBEPUTb €ro Ha IMepeceyeHHe
C 33JlaHHBIM 0OBEKTOM?
A. TlpoBepka Bcex 00BbEKTOB Ha MYTH Jyua no layer.

B. TlpoBepka Bcex 06beKTOB Ha MyTH Jiyya [0 UMEHH.
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C. OrkJ/io4yeHHe KossaliepoB y 0OBEKTOB, KOTOpble MOTYT BCTPETHTbCS Ha
MyTH.

D. Pacuer yrsia oT oTpe3ka «0ObeKT-1ieJib» U HalpaBJeHHs B3IJsAa.

3. B kakoil mamke HeoOXOOMMO CONEPXKaTb CKPHUIIT, OTBEYAIIIHWH 32 OTOOpakKeHUe
CBOWCTB PYroro CKpUITa B pefakrope?
A. Jlio6as nanka Editor npoekTa.

B. He HyXHa cneuua/nbHas namnka.

C. Ilanka Editor B mamke Bbllle MO HepapxXuH, YyeM B KOTOPOH HaXOOMUTCS
LleJIeBOH CKPHIT.

D. Ilanka Editor B TOH Xe mamnke, 4TO U LieJI€BOH CKPHIIT.

4. Kaxko#i u3 metonos cpaboraer, Korna o6bekT OyneT BHYTPH KaKOTO-TO TpUrTepa?
A. OnTriggerEnter2D.

B. OnCollisionEnter2D.
C. OnCollisionExit2D.
D. OnTriggerStay2D.

5. 3aueMm HyxeH mpuem LOD?
A. Tlos3BosisieT CHU3UTL HArPy3Ky Ha TpadUueCKUN BHIYUCIUTEND.

B. TlosBosisieTr TpaTuTh MeHbllle BpeMeHHM pa3paboTuMKa Ha MOJAeJHUPOBaHHE
0OBEKTOB.

C. TlosBosisieT ynpocTUTh B3auMoaeHcTBHe ¢ Input-cUCTeMOH.

©

[To3BoJ/isieT COKpPaTUTb HCIOJNb30BaHHE PeCypCOB KOMIIbIOTEpPA 32 CUET peH-
Iepa UCKJIOYUTENbHO BUAUMBIX OObEKTOB.

Otsetr: CADDA.

3adaua 2.4.6. Ilnoxas cea3e (15 6annos)

Tema: npoepammuposarue.

Yecnosue

HoBrilt M3p mocesika ropoAckoro THMa B CBOeH MpenBBIOOPHOH mporpamme oberas
UCIPABUTh MEYaJbHYI0 CUTYaLHIO CO CBA3BIO.

B ropoze ectb N BaKHBIX 00EKTOB, KOTOPBIM TpebyeTcst HopMaJibHast CBsizb. Llesqb —
00eCrneurTh CBsI3bi0 KaAK MUHUMYM K W3 HUX. MeCTO pa3MelleHHsI COTOBOK BBHILIKA HMeeT
KoopauHathl [Xo; Yo).

Jlnst BBILIKY CBSA3W onpefedsiercss paaudyc nokpbitus R > 0. Bee 3nanus Ha paccros-
HUM He Oojiee R OT BBIILKH CUHTAIOTCS OOecredeHHBIMH CBSI3bl0. 3AaHHSI HA PACCTOSIHUU
6osibllie R OT BBILIKK Yy»Ke He BXOAST B 30HY IapaHTHUPOBAHHOTO MOKPHLITHUS, U CBSI3b pa-
6otaet ¢ nepebosiMmu. Ilycte D — paccTosiHMe OT BBILIKH 10 COOPYKeHHsl. BeposTHOCTh
pabotel cBsi3u P(D, R) 3anaHa Tako# GopmyJoii:

1, :D <R,
exp <1 — D2> , :D>R.

R?

P(D,R) =

[Ton exp(a) cienyer moHUMaThb €%, rae e = 2,7182818284590452353602874713527.
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Ecnu pagnycC INOKPLITHA paBeH HYJIO, TO BCe 06’beKTbI, Haxondumuecs B TOUKe pa3Me-
HI€HHA BBIIIKH, 6y,ZLyT obecrieyeHbl CBsAA3bIO, 4 BCe€ OCTAJIbHbl€ — HET.

Bromxer Ha ob6opynoBaHHe KpalHe OrpaHHuYeH, OTYEro Haya/jbCTBO MPOCHT PaCCUM-
TaTb MMUHHMMAaJIbHBIA PaJUyC MOKPBITUS 1151 BHIIIKH, KOTOPBIH MO3BOJNUT 00€CIeYUThb CBS-
3bl0 00BEKTHl ¢ CyMMapHOH BeposiTHOocTblo HEMokpbiTHs ansi Bcex o6bekTOB He Oouee,
ueM €.

Dopmam 6x00HbIX OAHHBLX

B mnepBo#l cTpoke 3amucaHo mesnoe yucjao N — KOJMYECTBO IeJeBbIX OOBEKTOB
(1 < N < 100). Bo BTOpo#i CTpoKe 3amucaHO JABa LeJbIX uucaa: K — [eseBoe KOJH-
4ecTBO 00eCreyeHHbIX CBSI3bI0 OOBEKTOB, U € — MaKCHUMaJIbHO NOMYCTHMasi BEPOSITHOCTh
He 00ecreyuThb CBs3b, 3afaHHas B npoMusge (1 < K < N, 1 < e <999, B | enuHune
1000 npomusne). B Tperbell cTpoke 3amucaHbl Xy U Yy — KOOpAMHATHl TOYKU pasMe-
meHusi BoIWKHA. OcranbHble N CTPOK COEep:KaT Mo ABa yucaa X; U Y; — KOOpPAUHATHI
Kaxnoro obbekra. Bce KoopauHaThl Lesble, o Monyao He mpeBocxoast 1000. B omHo#
TOYKE MOXKET HAaXOOUTbCS HECKOJbKO 0OBEKTOB.

Dopmam 661xX00HbIX OAHHBIX
BbiBefinTe MCKOMBIH pacueTHBI PAfMyC TOKPBITHS [Jis COTOBOH BbILIKH. B oTBere
HEeOOXOMMMO yKa3aTh MOJOXKHUTEJIbHOE YHUCJO C TOUHOCTBIO [0 TBHICSUYHBIX AOJEH, MO mpa-

BUJIy OKPYTJIEHUS BCe OCTaJibHble 3HaKH OTOpAChIBAIOTCS, MOCAeqHss 3Hadalas uudpa He
MU3MeHsIeTCS.

Pewenue, mecmost u omeem

https://disk.yandex.ru/d/rThzp5cSSJ1JPq.

3adaua 2.4.7. Bcnomunasa npownoe (20 6annos)

Tema: npoepammuposarue.

Oco6eHHOCTH HayHcJeHUs 6aJjlJIoB: HauMcJeHHe 0aJljoB [IPOINNOPLKUOHAJIBHO HpOﬁﬂeH-
HBIM TeCTaM.

Yecnosue

[Iporpammuct Bacsi 3axoren HamucaTb CBOIO COOCTBEHHYIO WIPYy M peLIUJ Ha-
yaTb ¢ mpocrtoro. Mcnonb3ys HanucaHHbE Bacelt Kom, HyXKHO peajin3oBaTh (HYyHKIIHIO
MoveHero B KJacce Field.

[IpaBuna wurpsl:
1. OcHOBHbIE 3J1eMEHTBI (KJacChl) UTPHI:

A. Field — npsimoyrosbHoe urposoe mnoJje. ComepKHT NepeMeHHble, OTBeYalo-
IHMe 3a WHUPUHY U BbicoTy mnosisg. Obe mepeMeHHble UMEIOT LEJOYUCIEHHOe
yeTHOe 3HaueHHe B nuanasone (10, 100).


https://disk.yandex.ru/d/rThzp5cSSJ1JPg
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B.

D.

Obstacle — npsimoyroJsibHOe mpensTcTBUe Ha noJe. ComepKUT NepeMeHHble,
OTBeyallllMe 3a LIUPUHY U BBICOTY npensitcTBUa. Obe mepeMeHHble UMEIOT
LIeJIOYMC/IEHHOE UeTHOe 3HaueHHe B nuanas3oHe (2,20), a TakxkKe nepeMeHHbIe,
OTBeyalolllMe 3a KOOPAMHATHl Ha MoJsie. 32 KOOPAUHATE 00beKTa MPUHUMaET-
CA ero reOMeTPUYeCKHUH LIEHTP.

Hero — xBanpaTHblii ryiaBHbIH repoil. CofepKUT NepeMeHHble, OTBeualoliie
3a WHMPHUHY U BbIcOTY repost. O6e nepeMeHHble UMEIOT LeJ0YHC/AEHHOe YeT-
HOe 3HaueHHe B AuanasoHe (2,6). Takxke HMeeT mepeMeHHBIE, OTBEYAIOLINE
3a KOOpAMHATHl Ha noJsie. 32 KOOPAMHATBI 00beKTa IPUHUMAETCS €r0 reoMeT-
pPUYECKHUH LEHTP.

DirectionVector — BekTop nepemelenns. OTBeuaeT 3a cMelleHHe MepCcoHa-
xa 1o noso. ComepKUT ABa LeJ0YHUCTEHHBIX 3HaUeHHs B auana3oHe (—1,1).

2. IlpaBu/ia NBHKeHUS MepcoHaxa Mo IMoJIo:

A.

B.

F.

G.

[Toste mpencraBisieT co60i KOOPAMHATHYIO CETKY, € JIEBbHIH HHUXKHUK yrod
umeet koopauHatsl (0,0), a npaBelil Bepxuuil (width, height).

[TepcoHa)k MOKET MepeMelaThbesi Mo MOJI0 HA OHY KJETKY [0 BepTHKAJH,
10 TOPU30HTANHU U MO JHArOHAJH.

Ecan KoopnuHaTa mepcoHa)ka NepecekaeT B MpoOLlecce Xoaa TPaHHUILY MOJ,
TO OH MepPeHOCHUTCS Ha APYTYI0 CTOPOHY moJs. JlomycTHM, ToJie UMeeT pas-
mep 50 enunul B mupuny U 20 — B BbICOTY. Torma KoopAHHATBI Urpoka Oy-
LYT U3MEHSITbCS TPH ABHXKEHHH MO FOpU3oHTaNu Tak: (49,10) — (50,10) —
— (1,10) — (2,10), aHa/JOrMYHO TIO BEPTHKAJH M B OOPaTHYI CTODOHY.
B ciyuae nBrkenus no guaronanu: (49,19) — (50,20) — (1,1) — (2,2).
O6paTuTe BHUMaHHe: B 3TOM IpaBHJe He YUHUTHIBAETCS pa3Mep MepcoHaxa,
MCKJIFOYHUTENIBHO — €ro KOOpAMHAThl. Ec/iM MepcoHa)k Ha CBOEM TeKyIeM
xony nepecek nose (Hampumep, (50,10) — (1,10)), HeoOXOOMMO BBHIBECTH
B KOHcoJib Teleported.

[lepcoHax B HauaJsle UIpbl pacroJ/iokKeH B LIeHTpe MOJS.

Ha mose paccraBnenbl npsimoyroJsibHble npensitctBusi. [lo nusaliny wur-
pbl TIepCOHAX He MOXKeT 3aXOAUTb HHUKAKOW CBOEH YacTbl0 Ha TMpPemnsT-
cTBHe (BO3HMKAaeT CTOJKHOBeHHe). B ciydae, ecqd TNpH TONBITKE ABH-
JKEHHUsl TMepcoHaXka OH CTaJKHBAeTCs C MpPensTCTBHEM, HeOOXOAUMO BbI-
BECTH B KOHCOJb (B 3aBHCHMOCTH OT HalpaBJe€HUS CTOJKHOBEHHS) JIH-
60 We got collision by Y, 160 We got collision by X, au6o
We got collision by X and Y, eCaMd NepcoOHaXX CTOJNKHYJCA C Ipe-
MSTCTBUEM T10 OCH Y, 0 ocd X WJIK C YIJIOM MPENsiTCTBHS COOTBETCTBEHHO.
O6patuTe BHUMaHHe: €CJIU TePCOHAXK TbITAETCS MepPeMeCTUTbCs Mo obe-
UM OCSIM OJHOBPEMEHHO, TepeMelleHre OyneT 3abJOKUPOBAHO (M He JOJIXK-
HO TIPOM3OUTH) TOJIBKO IO TOH/TeM OCH/0CsM, MepeMellleHHe MO KOTOPBIM
HEBO3MOXKHO H3-3a CTOJKHOBEHHS (€CJIH MepPCOHaXK CTOJNKHYJCS C IMpernsT-
CTBHEM CBEpXY, TO TIPH IMOIBITKE MepeMeleH s BJeBO-BBEPX NMEPCOHAXK Tepe-
MECTHUTCS] BJIeBO). B cTONIKHOBEHMH yUMTBHIBAIOTCS I'PaHMIB (IIMPUHA U BbI-
coTa) TepcoHaXka M MpensTCTBHUS.

Kpome Toro, ec/iv mpensiTcTBUe He MelllaeT TEKYLIeMY XONy IMepcoHaka, He
Ha/I0 BBIBOAUTH COOOILEHHE O CTOJKHOBEHHH.

FapaHTpreTCH, 4YTO IEepCOHaxK He 6y,HeT HayMHaTb WUIpy W IpHU 3TOM HAXO-
JUTBCA JI000H CBOEH YacThlO Ha 4acTH [IPpEensATCTBUA.

FapaHTI/IpyeTCH, 4YTO 3aJaHHbl€ BO BXOJHBIX MNAHHBIX TPENATCTBHSA IIOJHO-
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CTbIO HAXOAATCA Ha II0JI€ U HE IMepeCeKaloT ero rpaHull.

H. I'apanTtupyercs, uTo 3ajaHHble BO BXOAHBIX JAHHBIX MPENATCTBUS HE CO3[a-
OYT CUTyalWH, NPU KOTOPOH MIPOK MOXKeT CTOJKHYTbCS C IBYMS INpensT-
CTBUSIMHU OJHOBPEMEHHO.

I FapaHTpreTCH, YTO 3aJaHHbI€ BO BXOAHLIX HNAHHBIX TIPEOATCTBHSA HE CO-
3AaAyT CUTyallMH, UTO IIpHU «II€pPeIpbilMBaHHUKU» TE€pCOHA2KA 4Hepe3 TrpaHULly
9KpaHa OH IomnmanaeTt KaKoH-1100 4acTbio CBOEH «MoaeJIu» Ha «MoAeJib» IIpe-
[NATCTBHUA.

Popmam 6xo00HbIX OaHHbLX

B nepBoii cTpoke 3anucaHo uesoe yucao N — KosuuecTBO npensitcTBUE (1 < N <
< 100). Bo BTOpoil cTpoKe 3amMcaHO [Ba LeJbIX 4Mcaa: IIHpUHA width U BeIcOTa
height nepconaxa. B TpeTbeli cTpoke 3amucaHO [Ba LeJblX 4ucJaa: WUpuHa width
1 BbicoTa height urposoro mossi. Crenytouie N CTPOK COAEp:KAT IO YeTblpe YUC/IA:
wrpuHa width u BeicotTa height npenarcteus, a Takxke X; U Y; — ero KoopauHa-
Tel. Bce ocTaBlunecs CTPOKU copepxkat napy uucea Xg;, U Yy, OTBEUAIOLIHUX 32 BEKTOP
nepeMelleHHs epcoHarka COrJIaCHO ONMUCAHMUIO.

O6paTuTe BHUMaHHe: BCe BXOJAHblE JaHHble 00padaThbIBAOTCS NPOrpaMMoil TecTHpoO-
BAaHMS, KOTOpas 3aTeM BbI3biBaeT (PYHKLUIO MoveHero KaxIbli XO4 W IlepelaeT B Hee
KOppeKTHbl DirectionVector. BBox naHHbIX 00pabaTeiBaTh He HYKHO.

Popmam 6v61x00HbIX OAHHBIX

[lepen mepBbIM XOAOM MporpaMmMa BbIBOAWT TeKYIlMe KOOpPAHMHATBI Urpoka B (popma-
te (X,Y). Hanee kaxkablii Xon mporpamMma Bbi3biBaeT (pyHKIMIO MoveHero (B KOTOpoH
He0OXOIMMO peasii30BaTh BBIBOJ yKa3aHHBIX Bbllle COOOLIEHHH), MOCJe Yero BBIBOAUT
KOOPIHMHATHE UI'POKa mocJe xona B (opmare (X, V).

O6paTI/ITe BHHMaHHe: HeO0OXOAHMMO BBIBOAHUTH TOJBKO YKa3aHHbl€ JUArHOCTHYECKHE
COOOIIeHHS B cJyydae nepecedyeHud 3KpaHa U CTOJKHOBEHHSA C MIPENATCTBUEM. KOOpILI/IHaTbI
UTPOKa IMporpaMma TeCTUPOBaHHSA BbBIBOAUT aBTOMATHUYECKH.

Pewenue, mecmost u omeem

https://disk.yandex.ru/d/h60ZRw2Z-PI5-0Q.

3adaua 2.4.8. 3D mecm (4 6anna)

Temol: 3D-moderuposarnue, 2D-apm.

Ycnosue

Heo6xonrMo 0TBETHUTh Ha BOCEMb BOINPOCOB, BbIOpAB BepHBIH BapUaHT OTBETA.

OTBeTOM fIBJIIETCSl YUCJIOBOE 3HAUEHHE U3 MATH JIATUHCKUX OyKB Oe3 rpobeJos, Ha-
npumep, ABBDC — 3HauuT, uTO OTBET Ha MepPBHIH BONPOC Obla MOA HOMepoM A, oTBeT


https://disk.yandex.ru/d/h60ZRw2Z-PI5-Q 
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Ha BTOpPOH Bompoc nofi HoMmepoM B, Ha TpeTull — nox HoMmepoM B, Ha ueTBepTHIH — mox
HoMepoM D, Ha naTeiii — nox HomepoMm C.

1. Yro takoe UI B paspaborke urper?
A. Tlonb3oBatenbckuil HHTEp(EHC.

B. Ilosnb3oBarenbcKuil BBOA.
C. YuuduunpoBaHHbIH UHTep(DENIC.
D. YHuBepca/sbHBIA UHTEp]eHic.

2. YUto Takoe KOHLENT-apT?
A. VcxonHbl#i MaTepuas 1Jsi UTPHI.

B. TlpenBaputesnbHblll NH3alH MepcoHaXKei W JIOKALMH.
C. KoHeuHbl# cripaliT Urpoka.
D. Ctunb pucoBanus.

3. Kakue UHCTPYMEHTbl MOXKHO HCIOJIb30BaTh IJs1 co3naHusi 3D-monmeneii?
A. Blender.

B. ZBrush.
C. SketchUp.
D. Bce BbllIenepeduceHHOE.

4. Kakue mMeTonbl UCMOJb30BAHUS CBeTa MOTYT JeJaThb UIPOBYIO Tpaduky HoJiee mpu-
BJIEKaTeJbHON?

A. OcBellleHHe B peasbHOM BpeMeHH.
B. T'ny6okuil Tenu.

C. Tyman u paccesiHHBIH CBeT.

D. Bce Bblllenepeuunc/eHHoe.

5. Kakue THMBI KapTHH MOTYT OTHOCHThCS K 2D-apry?
A. ®ororpadun.

B. Hanoctpauun.
C. Komukcesl.

D. Bce BapuaHThl BbllLE.

Oteer: ABDDD.

3adaua 2.4.9. Yepnoui awuk (5 6annos)

Temoi: 3D, modearuposarue.

Ycnosue
Ckauaiite apxuB ¢ 3D-monenbto: https://disk.yandex.ru/d/_avd uKNlsW
VmQ.

Omnpenenute KOJIMYECTBO TPEYroNbHUKOB (Tris) y Momesd, KOTopasi JIeXKUT BHYTPU
SILIHKA.

Mopenbp HeoOXOAMMO cKadyaThb MO CChLIKE K3 TEKCTOBOro (aitna 3amanusi. B mose
OTBETa BIUILUTE KOJUYECTBO TPEYTrOJbHHUKOB.

PekomeHznyeM mo/ib30BaThCsl CaMOl CBexxel BepcHel nporpammsl Blender.


https://disk.yandex.ru/d/_avd_uKNlsWVmQ
https://disk.yandex.ru/d/_avd_uKNlsWVmQ
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Pewenue

OnpenenuTb KOJHMUECTBO TPEYTOJbHUKOB MOXKHO ¢ ToMollibio Jtodoro [10, nossosio-
uero pa6otatb ¢ 3D-rpadukoi, UCMoJb3ysi MO0 BCTPOEHHBIE MOTU(PUKATOPHI/TIIaTHHBbI,
J100 B pexxuMe pelnakTHpoBaHus monenedl. Ho pns Hauana HeoOXOAUMO YHAJNHUTh SILHK,
KOTOPBIA 3aKpbiBaeT 0030p (PUTYpPKHU: HEOOXONHMMO TMepedTH B peXUM pelaKTHPOBaHHS
U BBIIEJNUTb BCe BEPUIMHBI ALIUKA, 3aTeM yAaduThb UX. [locse 3Toro MoXHO y3HaTbh KOJH-
4eCTBO TPEYrOJNbHUKOB y (PUTYPKH.

Otset: 19600.

3adaua 2.4.10. Ilepenymannote kpoluuku (6 6annos)

Temoi: 3D-modesuposarue, mexkcmypHole Kapmot.

Ycnosue

CkaualiTe apxXuB ¢ TEKCTypHbIMU Kaptamu U 3D-mopmenb: https://disk.yande
x.ru/d/8mBrxrw_e5XpxA.

Hanoxute TekCTypHBIE KapThl Ha MpeaJoXKeHHble MOJEJH, B COOTBETCTBHUU C HOMe-
paMu Kaxpaoro oobekTta (To ecTb (urype «l» mpuUHAAMEKAT TEKCTYPbl C MUMeHeM «1»).
MoxHO 3aMeTUTb, YTO HEKOTOpPble KPBILLKH MepenyTaHbl. [lepenBUHbTE KPBILLIKH Ha CBOU
MecTa (OpUEHTHpPYSCh Ha LBeT (pJaKOHA) W BIHUIIKTE B MOJE OTBETa B MPABHJBHOM IIO-
psake 1Udpel, HU300pakeHHble Ha KpbilliKe. PekoMeHAyeM M0/b30BaThCsl CAMOH CBexei
BepCcHeH nporpaMMbel Blender.

Pewenue

Heo6xonrMo ckayaTh apXuB ¢ TeKCTYpHbIMH KapTamu U 3D-monesbio. OTKpPBHITH MO-
nesb B Blender u umMnoptupoBarts ee. [locse 3arpy3suTh TeKCTYpHBIE KapThl U IPUMEHHUTh
UX K COOTBETCTBYIOILMM 0ObeKTaM Ha MOJEeJH, AJS 3TOro HeoOXOAHMMO CO31aTh MaTepH-
ajbl U HAa3HAUWTb TEeKCTYphl. Takxke HeOOXOAMMO MPOBEPUTb COOTBETCTBHE TEKCTYPHBIX
KapT HOMepaM Kaxaoro obbekTa. Ecau oOHapyXeHbl OMIMOKH (KOrga KPBIMIKH Teperny-
TaHbl), TIEPEMECTHUTh KPBIIIKH Ha TMPaBUJbHbIE MeCTa, OPUEHTHPYsCh Ha LBeT (JaKkoHa.
[locsie mepecTaHOBKM KpBILIEK HYKHO ONpenesuTb LU(PHl, U300pakeHHble Ha KPbILIKAX,
B MIPaBUJIBHOM MOPSIIKe W BIHCATh WX B IOJIE OTBeTA.

OteeTt: 2406.

3adaua 2.4.11. Chomannas eumapa (7 6annos)

Temot: 3D-moderuposanue, arHuMauus, KAOUU.

Ycnosue

Ckauaiite apxuB ¢ 3D-monenbto: https://disk.yandex.ru/d/JmyNR60Cquw
UbA.


https://disk.yandex.ru/d/8mBrxrw_e5XpxA
https://disk.yandex.ru/d/8mBrxrw_e5XpxA
https://disk.yandex.ru/d/JmyNR6OCquwUbA
https://disk.yandex.ru/d/JmyNR6OCquwUbA
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B ¢afine Haxomutcs rutapa U Tpu HoThl. CJjlefyeT BHHMaTesJbHO MPOCMOTPETb aHHU-
MalMio U HauTH npobJeMy, KoTopasi MellaeT HoTe Ne 3 COBepLIUTb 060POT BOKPYT THTa-
pbl. McripaBbTe 3TOT (pparMeHT, 4TOOBI HOTA NpoAOJ/KKIa MaplipyT. [locse o6HapyxeHUs
¥ UCIIPaBJIeHUs POOIeMbl, HEOOXOIUMO MOCUHUTATh KOJHUUYECTBO 060pOoTOB HOTHl Ne 3 Bo-
KPYT THTaphl (Hayaso Kpyra HUAET OT CTPYH T'HTaphl).

PexkomeHznyeM mo/ib30BaTbCsl CaMOi cBexxel BepcHel nporpammbsl Blender.

Pewenue

Ckauaiite apxuB ¢ 3D-mopenbio rutapel 1 Hotamu. OTKpo#Te (a#in B Blender
¥ MPOCMOTPUTE aHUMALMIO, YTOObl HaWTHU mpobseMy, KoTopas melraeT HoTe Ne 3 coBep-
IIKUTh 060pOT BOKPYT TUTapel. [Ipobiema cBsizaHa ¢ HEMPaBUJIBLHOH aHUMAlHel KJI0UeBbIX
KanpoB. HeoOGxonrmMo Ha#iTH ()parMeHT U yHaJuTh NaHHbIE KJIOUeBble Kaapbl, YTOOB HOTA
Ne 3 morsia ycreurHo Mpofo/KUTb MaplIpyT BOKpyT rutapbl. [locsie Toro kak mpobsema
HCIIpaBJeHa, MOCUYUTaNHTe KOJIUYeCcTBO 0O0OpPOTOB HOTBHI Ne 3 BOKPYr THUTapbl. 3aMUILIUTE
OTBET.

OrtBer: 3.

3adaua 2.4.12. Bopouka (5 6annos)

TemoL: mapkemure, npoyernmel.

Ycnosue

Heo0xonumo npoaHanuanpoBaTb BOPOHKY MPOJAXK UIPbl U ONpeleUTb YNyLleHHbIH
MPOLEHT KOHBEPCHH. 3aTeM cJelyeT HalTH 3Tal, Ha KOTOPOM IMPOLIEHT KOHBEPCHH 3HAUH-
TeJIbHO HHUKe, YeM MOr ObITb, HaHIMTE ero.

3anuuinTe NPOLEHT U KOJMYECTBO JIOJeH Ha 3Tare, B KOTOPOM camasi BBICOKAasi KOH-
BepCHs.

MoteHuMansHele 100 000 YEJNMOBEK

UrPOKM
100% ayautopum

TMioan, kotopble

5 000 YE/TOBEK

y3Hanu o urpe
32% ayautopun

ﬂK)AM, KOTOpbl€ MOCMOTpenm

. 2 000 YENOBEK
Tpeiinep Ha totybe

82% ayantopmu
4 NMioan, kotopbie Aobasunu
| san

UTPYy B CMUCOK Xernaemoro

60% ayautopum

TTioam, kotopele 5
n

Kynunu urpy
?

Puc. 2.4.7
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Pewenue

HeO6XOI[I/IMO [TOCYUTATb KOJIHYECTBO .H}OILteI W3 KaTeropuu «JIIO,U,I/I, KOTOpPkbIE ,HO6aBI/IJH/I
UTPY B CIIUCOK 2KEJaeMOIro»:

26240/100 - 60 = 15744.
Heob6xonumo mocunTaTh NPOUEHT U3 KAaTEropuu «JIoan KOTopble KYMUAU UTPY»:
1103/15744 - 100 = 7.

[TocmoTpeB Ha BopoHKy (puc. 2.4.7), MOXHO YBHIETb, UTO CaMasi BbICOKAasi KOHBEPCHS
y Kateropuu «JIonu, KoTopele nmocMoTpesu Tpeisep Ha YouTubes.

[Torenuuasnbueie urpokd — 100% — 100 000.

Jlronu, KoTopbie y3Hasu 06 urpe — 32% — 32 000.

Jlionu, Kotopble mocMoTpesd Tpeisep Ha YouTube — 82% — 26 240.
Jlionu, KoTopble N00ABHJIN UTPy B CIHCOK Kejgaemoro — 60% — 15744,

Jlionu, kotopble Kynuau urpy — 7% — 1103.

OtBert: 82, 26 240.

3adaua 2.4.13. Cnoxcnote gonpocet (5 6annos)

TemoL: eetimOusailin, meopus 8epoAmHOCMU.

Ycnosue

B noBenny «Kypnan kanurana Tynapel» (https://talent.kruzhok.org/n
ovel/) BKJ/IOYEHBl BONPOCH ¢ 06pa3oBaTe/bHBIM COEPKAHHEM, MpeAToJaraliie, 4To
UTPOK IMPH BbIOOpE OTBETA MCIMOJb3YyeT 3HAHHUS M3 LIKOJbHOH MPOrpaMMbl.

OnpenenuTe, MBITAIOTCS JU UTPOKH OTBETHTb HAa 3TH BOMPOCHl MPABUJIbHO HJH BCe
MPOCTO KJAUKAIOT B CAy4aHbIH OTBeT. [/ 3TOro Hy>KHO CPABHUTh peaJsibHYIO J0JI0 OTBe-
THUBIIUX BEPHO HA BCe BOMPOCHI C J0JeH, KOTOpas A0JKHA Oblaa cleaaTh 3TO, eCaU Obl BCe
UTPOKH OTBeYau cJaydaiiHbiM o6paszom. /s nccienoBaHusi OblaK B3SIThl CLIEHBI B a3po-
Takcu U npu pasroBope ¢ MU. Paccuutaiite, Kakas [0Js1 UTPOKOB B TPOLEHTAX NOJKHA
Obl7ia Obl OTBETUTb BEPHO Ha BCe BOMPOCH ¢ 00pa3oBaTe/IbHBIM CONEPXKAaHHWEM B MEPBOM
3MU30/le HOBEJJIbl C OKPYTJIEHHEM 10 NECAThIX, €CJH Obl OTBEThl JAaBAJUCh CJAy4alHO.

Pewenue

B mepBom 3nu3one HOBeJJIbI B ClieHax B a’poTakcu U mpu pasrosope ¢ MU Bcero
[1IBa BOIPOCA OTCHIJIAKILMX K LIKOJBbHOHW MpOrpaMMe: MPO YCKOPeHHe W TATY [BUraTelIs.
Ha kaxkablfl U3 HUX MpeaJsiaraeTcsl Mo TPU BapuUaHTa OTBeTa, IJie TOJbKO OAMH BepHBIH.
OTBeTbl Ha BOIMPOCHl JAIOTCA HE3aBUCHMO, TaK UTO 3TH COObITHS COBMecTHble. Beposit-
HOCTb NMPOM3BeeHHUs] HECKOJIbKHX COBMECTHBIX COOBITHH paBHa NPOU3BeIEHHI0 BEPOSITHO-
cTed 3THX COOBITHH. BeposiTHOCTB ciydaliHOTO BepHOro oTBeTa Oymer 1/3 mjst KaXkmoro
Bompoca, To ecTb 1/9 nns oboux BompocoB. B mepeBome B MPOLEHTH M3 MOMBITOK 3TO
nact 11 u 1 B nepuoae nporeHtos, To ectb 11,1%.


https://talent.kruzhok.org/novel/
https://talent.kruzhok.org/novel/
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OtBert: 11,1%.

3adaua 2.4.14. Onpedenenue yenesoli ayoumopuu (5 6annos)

Temoi: cetimoudaiin, mapKkemure uepol.

Ycnosue

[Tpu monroToBKke npe3eHTaLMH AJs1 PEKJAMHOIO areHTCTBA C Lesblo NPeIoKUTh HH-
Terpaluio B BU3yaJbHy0 HOBeJsy «2KypHasn KamumrtaHa TyHapa» (https://talent
.kruzhok.org/novel/) Obl0O 3alJaHUPOBAHO BKJIIOUEHHe B Hee cjaiaa o leJe-
BOW ayIMTOPUM UTphl. BeiOepuTe, Kakue Te3uchl OyfeT KOPPEKTHO HCIOJb30BaTh B TAKOH
npe3eHTalWH, YTOOBl ONMKUCATh COCTABJSIOLIME WI'Pbl U ayIUTOPHIO, HA KOTOPYI OHHU pac-
CUHTaHBI.

OtBet JlaBaliTe Ha OCHOBe BbIBO1OB, KOTOpPbIE€ MOXKHO CHA€J/JdaTb H3 IIEPBOro 3MU304a
HOBEJIJIbI.

1. AHuMe-CTH/Ib BU3YyaJIbHOH HOBEJIIbI OyoeT MPUBJEKATeseH /s LIUPOKOH aymauTo-
pHUu.

2. YnpouleHHasi, sipkas rpaduka nepcoHakeil MpUBJeYeT AeTel AOIIKOJIbHOrO BO3-
pacra.

3. CioKeT 0 CJI0XKHBIX OTHOLUEHHUSIX C poouTeJ AMU KU IMOCTPOCHHHW KOMMYHHKaAUWH
B KOMaHJi€ CBEPCTHUKOB 6YH6T aKTyaJieH OJjd NOAPOCTKOB.

4. CioXeT HOBEJJIbl CTPOUTCS BOKPYT Hay4HOTO MCCJE0BaHUS, MO3TOMY OyAeT UHTe-
peceH yu4eHBIM.

5. HoBesna mpuB/iekaeT UTPOKOB, KOTOPBIM HPABATCS HTPbl ¢ HHTEPECHBIMU CIOXKe-
TOM.

6. IlonpocTkam OyneT MHTEPECHO WUIrPaTh B HOBEJIY C MEPCOHAKAMU-CBEPCTHUKAMH.

Pewenue

JlaHHas HoBe/1a He CeJaHa B CTHUJIe aHMMe, II03TOMY 3TO HEBEPHO, KpOMe TOro,
yTBEPXKJAEHHE MPO LIMPOKYI ayAHTOPUH He HeceT LEHHOCTH NPU ONpeleseHUH LeJieBOH
ayUTOPHUH.

['padprika OCHOBHBIX TepCOHaXKeH NeHCTBUTEJBHO YMpOllleHHass U Morsia Obl Obl HHTe-
pecHa [IOLIKOJbHHKAM, HO MOCKOJIbKY HOBeJIJIa Npeamnosaraet 60/blI0H 00beM TeKCTa, 3TO
OyneT TakxkKe HEeKOPPEKTHO /151 MPe3eHTALHUU O BO3MOXKHBIX PeKJaMHBIX UHTerpaluusx.

CroxkeT HOBeJIJIbl B NI€PBOM 3MHU30/le OCTPOEH B OCHOBHOM BOKPYT OTHOLLEHUH reposi-
MOAPOCTKA CO CBEPCTHHKAMH, HACTABHMULEH M OTLOM, UTO, CyAsl MO MOMYJSPHOCTH JIH-
TepaTypbl O MOAPOCTKAaX, AEHCTBHUTEJNbHO MOXKET ObITb MHTEPECHO UHUTATeNsIM TOro Ke
BO3pacTa.

B eJIOM HOB€JIJIa KaK 2KaHp NIPUBJIEKAET T€X, KOMY MHTEPECEH CIOXKET, TAK UTO MOXKET
OBITh HUHTEpECHAa OJid peKJiaMbl APYTrUX aHAJIOTUYHBIX UTP.

OtBer: 1. — HeBepHO; 2. — HeBepHO; 3. — BepHO; 4. — HEBepHO; b. — BepHO; 6. —
BEPHO.


https://talent.kruzhok.org/novel/
https://talent.kruzhok.org/novel/

3. Bropou oT00poUYHBIM ITAN

3.1. Pa6ora HactaBuuka HTO Ha 3Tane

Ha BTopom ot6opounom stane HTO yyacTHHKam NpeacToUT peliaTb KakK MHAUBUAY-
ajibHble, TaK M KOMaHJHble 33la4yd B paMkax BeibpaHHoro npoduJs. [ToarotoBka Kk atomy
3Tany TpedyeT OT HUX He TOJbKO IyOOKOro MOHMMAaHHUS NpeAMeTHOH 06JacTH, HO U yMe-
HUS paboTaTb B KOMaHze, 3Q(PEeKTHBHO paclpenesisiTb POJU U MPUMEHSATH MOJyUeHHBIE
3HAaHMA Ha NpakTUKe. HacTaBHUK WrpaeT 31ech BaKHYI poJib — OH IMOMOraeT y4YaCTHH-
KaM BBICTPOUTb OCMBICJIEHHYIO U LieJleHaNpaBJeHHYI0 TPaeKTOPHIO MOATOTOBKH.

Bot ocHOBHBIE HalpaBJ/ieHHs, B KOTOPbIX HACTAaBHHUK MOXKET MOANEPKATb YHACTHHKA:

e IloaroroBka no od6pasomarenabHbiM nporpammam HTO. HacraBHuk moxet ro-
TOBUTb YYaCTHHKOB, MCIOJb3Ysl FOTOBble 00pa3oBaTeJbHble NPOrPaMMbl [0 TEXHO-
JIOTUYECKUM HalpaBJ/eHHsIM, PeKOMEeHJ0BaHHble OPraHU3aTOpPaMH, a TaKXKe ajalTH-
pOBaTb HX I10J YPOBEHb MOATOTOBKH LIKOJbHUKOB.

e Pa36op 3agmaumii npomabix Jet. V3yueHue 3amau BTOporo oTOOPOUHOro 3Tamna
MPOLIJBIX JIET TIOMOTAeT yYaCTHUKAM IMOHATb (pOopMaT 3afaHUi, OTNPeNeSUTb THIIO-
Bble OIIHMOKH U BHIPAab0TaTh CTPATErHH pelleHHs.

e OHuaiiH-Kypchbl. YYaCTHUKH MOTYT NPOHTH KypcChl 110 pa3bopy 3agad MpOLLJbIX JeT
UJIM KYPCBI, peKOMeHI0BaHHble pa3paboTUMKaMH OTAeJNbHBIX Npodueil. HacTaBHUK
MOXKET BKJIIOUUTb 3TH KypPChbl B MJIaH MOATOTOBKH, a TaKKe CONPOBOXKAATb MPOLECC
U3y4eHHs U MOMOraTh ¢ BOSHUKILIMMH BOMPOCAMH.

e AHauu3 maTepuaJioB npocdpuias. CoBMeCcTHbIH pa3bop MeTOAMYECKHUX MaTepHasoB,
pasMelleHHbIX Ha CTpaHMLaX Npoduiel, oMoraeT yToYHUTb TpeOOBaHUS K ydacT-
HUKaM M HalpaBUTb MOATOTOBKY Ha KJIOYeBble TEMBI.

e IIpakTKyMBbI. DTO BaXKHBIH 3/€MEHT TOATOTOBKH, MO3BOJISIOLIMN TPUMEHSATh 3Ha-
HUSl Ha NpakTHKe. HacTaBHUK MOXKeT:
© OpraHM30BaTbh NMPAKTUKYMBbl [0 METOAUYECKHM MaTepuasaMm ¢ cahTa npodu-
JISL;
¢ NEeKOMIIO3UPOBaThb 3aa4M 3aKJ/IOYUTENbHOI0 3Tana NPOLLJIBbIX JIeT Ha OTAeJb-
Hble 3J1eMeHThl U NpopaboTaTh UX C YYaCTHUKAMU,

© NPOBECTH aHa/Ju3 TpebyeMblX NPO(ECCHOHANbHBIX KOMIETEHUHWH W CIJIaHHU-
pOBaTh 3aHATHUSA AJS1 Pa3BUTHUSA HauboJsiee 3HAUMMBIX U3 HHUX;

© HampaBUTb yUYAaCTHUKOB Ha MPAKTHKYMbl U MEpOINpPUSTHS OT OPraHU3aTOpOB,
KOTOpble aHOHCHUPYIOTCS B oduuHanbHbix coobuiectBax HTO, nampumep,
B TeJierpaM-KaHaJje [Jis HacTaBHUKOB: https://t .me/kruzhok ass
ociation.

e Komangnas pa6ora. OnHoli M3 KJ/0YeBbIX 3a7ad HACTaBHMKA Ha BTOPOM 3Tare
ABJISIeTCS MOMOLIb B (DOPMHPOBAHMM KOMaHAbl WJM B MoMcKe mnoaxonsued. Ha-
CTAaBHUK MOXKET MOMOYb YYaCTHHKAM OMNPEeNeJUTb WX CUJbHblE CTOPOHbI, BbIOPATh
poJib B KOMaHJle U COPUEHTHPOBATbCS B Ipolecce KOMaHA000pa3oBaHUs, BKJ/04as
yuacTue B OUpKe KOMaHJA B pPaMKax KOHKPeTHOro NpoduJs.


https://t.me/kruzhok_association
https://t.me/kruzhok_association
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Ecnu ywacmuuku He npownu om6opo4Holl sman

Ciy4aeTcsi, 4TO HECMOTPSI HA YCHJIHS U CEPbE3HYIO MOArOTOBKY, YYACTHUKH He TPO-
XOIAT BO BTOPOU WJIM 3aKJOYUTeNbHBIA 3Tan Osumnuanbl. B Takoél cutyauuu ocobeHHO
Ba)KHa MOJJepKKa HaCTaBHUKA.

INonnepxxka u npusHaHue ycuaui. HacTaBHUKY BaKHO MNOAUYEPKHYTb LEH-
HOCTb MPOWAEHHOTr0o MyTH: MOJy4YeHHble 3HAHHS, HaBbIKH, MPEONOJEHHBIE TPYILHO-
CTH W JUYHOCTHBIH POCT. DTO MOMOTAeT y4yaCTHHUKAM COXPAHWUTb MOTHUBALMIO U HE
BOCIPUHUMATb pe3y/bTaT KaK OKOHUaTesJbHOE MOpaKeHHe.

Pedaekcus. [lonesno opranusoBaTh BCTpeuy AJs 0OCYKAeHHS BredaTJeHHUs OT
y4acTusi, TPYAHOCTH, C KOTOPBIMHU CTOJKHYJIHCb LIKOJBHUKH U TO, UTO OHH Y3Ha-
Ju o cebe U KoMaHze. HacTaBHUK MOXKeT HampaBUTb PasroBOp B KOHCTPYKTHBHOE
pycJIo: KaKHe BbIBOABl MOXKHO caenatb? Uro cpabdorasno xopomo? UTo MOXKHO Y/1yd-
IIUTDH?

Ananu3 omuboK U npobenoB. HacTaBHUK BMecTe ¢ yyacTHUKaMH aHaJU3HpPYeT,
KaKue TeMbl BbI3BaJM HauOoJbllIMe 3aTPyAHEHHUs, Yero He XBATHUJO B MOATOTOB-
Ke — TeopeTHMYeCKMX 3HaHWH, NMPaKTHYeCKHX HaBbIKOB, KOMaHJHOIO B3aHWMOAEH-
CTBHS. DTO MO3BOJISIET BBICTPOUTH OoJsiee 3P(EeKTUBHYIO CTpaTeruio Ha Oymyliee.

IInanupoBaHue HajbHeWIIero MyTHU. YUaCTHUKAM MOXKHO MPENJOXKHUTD:
© MPOAOJ/KUTH yraybJeHHOe u3ydyeHHe Mpodus UKW CMeXHbIX HalpaBJeHUH;
© 3aHATbCS MPOEKTHOM NeATeNbHOCTbIO, KOTOPAs YKPENUT 3HAHUS W HABbIKH;
© c(hOpMHUPOBaTh MJaH MO MOATOTOBKe K chaenytouemy nukay HTO, naunnas
c paboThbl HaJ THUMOBBIMU 3aJAHUSIMU U KypCaMH.
Co3gaHue ycTONYMBON MOTHUBALMU. BaXKHO MOKa3aTh MIKOJbHUKAM, YTO y4acTHe
B HTO — »3T0 He mpocTo copeBHOBaHHe, a 4acTb OOJBLIOrO 06pPa30BATENbHOrO
MmapuipyTa. [lake HeynauHblH pe3y/abTaT MOXKeT CTaTb TOJUYKOM K MPOQeccCHOHab-
HOMY pOCTY, €CJIi BOCIIPUHUMATh €ro Kak TOUKY Pa3BUTHS, a He KaK KOHel[ MyTH.

Takum O6p330M, HAaCTaBHUK IIOMOraeT YYaCTHHKAM H€ TOJbKO I'OTOBHUTbCA K 3TallaM

HTO,

HO W CIIPaBJsATbCS C HEydayaMH, BBICTPAWBaThb AOJTOCPOUHYIO CTPATErHI0 U coXpa-

HSITb UHTEpPeC K WHXXEHEPHOMY U TeXHOJIOTHYeCKOMY TBOPUYECTBY.



3.2. UHXKeHepHBIU TYypP

3.2.1. UuauBuayajbHble 3aJa4u

WHuanBrayanbHble 3ala4d BTOPOrO 3Tara WHKEHEePHOro Typa OTKPBITHI [J/1s1 PeLIeHHS.
CopeBHoBaHHe nocTynHO Ha miatdopme HAumekc.Konrtect: https://contest.yand
ex.ru/contest/69902/enter/.

Tetimou3saiin

3adaua 3.2.1.1. IIpezenmayus xanpos (10 6annos)

Temol: eetimousatin, Hanpol, HAPPAMUS.

Ycnosue

Jlenubl# ['efiMausalinep U3 3agaHus NepBOro 3Tana HaKOHeL-TO HAaUrpaJcsl B pasHble
urpel. Jlaxe cobpas KOMaHLy M3 OLHOKJIACCHHKOB.

[locsie ponrux pasmbllllieHUH OH OCTAHOBMJICSl Ha LIECTH XKaHPaxX, HO MOHSAJ, UTO KO-
MaH/la He TaK XOpoIlIo pa3bupaeTcs B HUX (MJs HUX LIyTepbl — 3TO CTPEJISJKH, y¥Kac Ka-
ko#!). [ToaTomy mompocus cBoto JIOOUMYI0 HEHPOCETh CHesaTh ONHUCAHHUS XKaHpaM M TpH-
KPENUTb CKPUHIIOT U3 UIPHI.

OH 3ax0TeJs MO3KCIEPUMEHTHUPOBATh U MPOBEPUTh HACMOTPEHHOCTb COKOMaHIHHKOB.
Pacrieyatan Bce Ha oTHesNbHBIX KapToukax. Ho Korma crnoTkKHyJCsl, MOYTH BCe KAapTOUKH
pasnetenuchb. [lomorute JlenuBomy IleliMmausaiiHepy cocTaBUTb TabJMLYy KaHPOB Mpa-
BUJIBHO.

Tabauna 3.2.1

Ne | 2Kanp AcmnekTbl JKaHpa CKpHUHIIOT U3 UTPBI

1 Mertpounnpa-
HUS

2 DKILIeH-
MPUKJIIOUEHHE



https://contest.yandex.ru/contest/69902/enter/
https://contest.yandex.ru/contest/69902/enter/
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Ne | 2Kanp

AcnekTbl JKaHpa CKpPUHILIOT U3 UTPbI

Hrposoil npouecc cocTouT cekuunid. B kaxnon
CeKL MU UMeeTcsl mpobJieMa, KOTOPYIO HYyX-
HO pelIUTb, YTOOBI POJABUHYTHCS AaJIblle.
Hrpok mMoxeT 6bITh Kak abCcTpakLueH, Tak

U MMeTb KOHKDPETHYIO JIMUHOCTb B paMKax
mupa. Mrpoka penko orpaHH4uBaloT BO Bpe-
MEeHH MPOXOXKAEHHS CEeKLHUH.

HrpoBoii mpoluecc coCTOUT U3 OTPE3KOB,

B paMKax KOTOPBIX MpeaNpUHHUMAIOTCS
Kakue-To fedcTBusl. MIrpok MoxeT npencras-
JIATb KaK OJHOTO reposl, TaK U LeJbld OTPSNA.
Hrpok mMoxeT 0OCTAaTOUHO HOJTO pas3iyMbl-
BaThb Iepel COBepLIeHHeM NeHCTBUH.

3adanue

3anosiHuTe TabJHUILY.

1. Pacrosnoxute cienymolive xaHpbl B TabjauLe NPaBUIBHOM MOPSIKe:

A.
B.
C.
D.

['osoBOIOMKA.
[Tomarosast TakTHKa.
Cumyasarop.
[TowaroBasi ctpaterus.

2. Pacnosioxxute cjenyiolide acneKThl KaHPOB B TabJule NMPaBUIbHOM MOPsIKe:

A.

WrpoBoii mpoluecc COCTOUT U3 MHOXKECTBA JIOKALKWH, KOTOPblE CBSI3aHBI MPO-
rpeccuel CJI0KHOCTH U BO3MOxKHOCTeH. Irpok MoxeT ObITh YeM yroAHO, HO
penko mnpexactaBgseT coboi abctpakuuio. OrpaHWyeHUH MO BpeMeHU HeT,
CJI0XKHOCTb 3aKJI0YaeTcsl B Y3KHUX TAUMHHraxX W MPaBUJIbHOM MOPsiKe MPH-
MeHEeHHs] BO3MOXKHOCTEH.

HrpoBoi mpouecc COCTOUT U3 MOPsSiiKA AeHCTBUH, KOTOPble MOAPaXKalT Aek-
CTBUTEJNbHOCTH B HECKOJIBKHX acleKTax. 3auacTyio UTPOK — MPeNCTaBUTE/b
KaKo#-To npodeccuu. HacTo HeT orpaHHUYeHHH 110 BpeMeHH, HO B HEKOTOPbIX
CJlydasiX 3a BBICOKYIO CKOPOCTb MOXKHO MOJIyYUThb JOTIONHUTE/bHYIO HAarpaLy.

WrpoBoil mpouecc COCTOUT U3 OTPE3KOB, B paMKax KOTOPbIX MpeArnpUHUMA-
I0TCS pasJ/MyHble NeHUCTBHUS, OAHOMY M3 IMOJKAHPOB XapakTepHa MOJEeJb U3
4 takux nedcTBUH. Mrpok sayacTtyro nmpeacras/isieT rOCynapcTBa, HO HEKO-
Topble UTpel OepyT elle GoabMi MacmTad. OH MOXKeT HOCTATOUHO MOJTO
pas3fyMbIBaTh HaJ COBepILIEHHEM NEHCTBUH.

WrpoBoil mpoiiecc BKJIOUAeT MHOXKECTBO PAa3JIMUHBIX CLEH, HalNOJHEHHbIX
COOBITUSIMU. ECTb I1aBHasi MeXaHHKa, HO BL0OABOK K Hel pa3pabOoTYUKH Jisl
pa3Hoo0Opa3usl CO34AIT MHOXKECTBO TMMMHUKOB /151 IPUBJIEYEHHUS U ylaepKa-
HUsl ayauTopud. [louTu Bcerma Urpok — mnpopaboTaHHBIA MepCcoHax, opra-
HUYHO BMNMCaHHBIA B MHp. Yalle Bcero AelCTBUS NPOUCXOAST B peasibHOM
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BpeMeHU. B pamKkax 1esn MOXeT CTaBUTbCSl OTpaHUYeHHe 110 BpeMeHH, YTo-
Obl 3aCTaBUTb UrPOKa AeHCTBOBATb OBICTPO.

3. Pacrnosioxxute CKPUHIIOTHI U3 UTP B TaOJHLE MPABUJIbHOM MOPSIIKE:
A. https://disk.yandex.ru/d/oTFH6t1Wuo4aAw/I1. jpg;

B. https://disk.yandex.ru/d/oTFH6t1Wuo4aAw/II2. jpg;
C. https://disk.yandex.ru/d/oTFH6t1Wuod4aAw/II3. jpg;
D. https://disk.yandex.ru/d/oTFH6t1Wuo4aAw/I14.jpg.

Pewenue

Tabauna 3.2.2

Ne | Kanp

AcnekTsl X)aHpa

CKpUHIIOT U3 UTPBI

1 Mertpounpanus

HrpoBo# npouecc COCTOUT U3 MHOXKECTBa JIOKa-
LIMH, KOTOpPBblE CBSI3aHbl MPOrPecCHel CJI0KHOCTH
U Bo3MoxHocTel. Irpok MoxkeT ObITh UeM yTrof-
HO, HO PEeKO MpeACTaBJsieT co00i abCTpakLHIo.
OrpaHuueHHH [0 BPEMEHU HeT, CJIOXKHOCTb 3a-
KJII0UaeTcsl B Y3KWX TaHMHHrax U MPaBUJIbHOM
NopsiIKe TPUMEHEHHsT BO3MOXKHOCTEH.

https://disk.yandex.
ru/d/oTFH6t1WuodaAw/

I4.jpg

2 SKIlIeH-
MPUKJIIOUEHHE

HrpoBoii mpouecc BKJIOYAET MHOXKECTBO Pas-
JIMYHBIX CLEH, HAllOJHEHHBIX COOBITHSAMH. ECTh
rJaBHas MexaHHKa, HO BIOOABOK K HeH paspa-
60TUYMKHU OJ151 pPa3HOOOpa3Usi CO3MAI0T MHOXKECTBO
THMMUKOB, [Jis TIPUBJICUEHUS U yIepKaHUs ayau-
topuu. [loutn Bcerna Urpok — nmpopaboTaHHBIH
MepcoHak, OPraHWYHO BIIMCAHHBIM B Mup. Yarue

BCEro IelcTBUS IIPOUCXOLSAT B peaJbHOM BPEMEHHU.

B pamkax 1mesu MOXKeT CTaBUTbCS OrpaHUYEHHe
10 BpeMeHH, YTOOBl 3aCTaBUTb UIPOKA HEHCTBO-
BaTh OBICTPO.

https://disk.yandex.
ru/d/oTFH6t1Wuo4alAw/
n2.jpg

3 Cumyasitop

HrpoBo#i mpouecc COCTOUT U3 MOPSAKA JIeH-
CTBUH, KOTOpbIE MOAPAXKAIOT A€HCTBUTEJNBHOCTH B
HECKOJIbKHX acleKTax. 3ayacTylo UTPoK — Ipef-
CTaBUTeNb KaKoi-To mpodeccur. HacTo HeT orpa-
HUYEHWH 10 BPEMEHH, HO B HEKOTOPBIX CJydasix
32 BBICOKYIO CKOPOCTb MOXHO MOJYYHUTb JOMOJHH-
TeJIbHYIO Harpamy.

4 TosnoBoJsiomKka

Hrposo# npouecc cocTOUT U3 ceKUuh. B kax-
JOH CeKLHH UMeeTcs 11pobJjeMa, KOTOPYI0 HY2KHO
pelInTh, YTOOBl MPOABUHYTbCS Aasnblie. Mrpok
MOXKeT ObITh Kak abcTpaklUuel, Tak U HMeTb KOH-
KPeTHYIO JIMUHOCTb B paMKax Mupa. Ero penko
OTPaHHUYMBAIOT BO BPEMEHU MPOXOXKIEHUS CEKLHUU.

https://disk.yandex.
ru/d/oTFH6t1WuodaAw/

n3.jpg

5 [Towarosas
TaKTHKa

HrpoBoii mpoliecc COCTOUT U3 OTPE3KOB, B paMKax
KOTOPBIX MpPeANPHHUMAIOTCS KaKUe-TO NeHCTBHS.
Hrpok MoxeT mpencTaBnasTh Kak OLHOTO repos,
TaK W Uesbli oTpsin. OH MOXKET JOCTaTOYHO HOJTO
pPa3nyMbIBaTh Mepel COBEpLIEHUEM AeHCTBHUH.

https://disk.yandex.
ru/d/oTFH6t1WuodalAw/
nl.jpg



https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П1.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П2.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П3.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П4.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П4.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П4.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П4.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П2.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П2.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П2.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П3.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П3.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П3.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П1.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П1.jpg
https://disk.yandex.ru/d/oTFH6tlWuo4aAw/П1.jpg
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Tabauna 3.2.2

Ne | XKanp AcnekTsl XaHpa CKpUHIIOT U3 UTPbI
6 [Towarosas HrpoBoii npouecc COCTOUT U3 OTPE3KOB, B paMKax
CTparerus KOTOPBIX NPEINPUHUMAIOTCS PA3JUYHBIE NEHCTBHS,

OIHOMY M3 IOJKaHPOB XapaKTepHa MOJeJb U3

4 takux gefictBuit. OH 3a4acTylo NpencTaBJsi-

eT rocyjaapcTBa, HO HEKOTOPble UIpbl OepyT elle
Gosbiuui Macitad. Mrpok MoxeT HOCTAaTOYHO
JOJITO Pa3fAyMbIBaTh HaJ COBepLICHHEM AEHCTBHH.

3adaua 3.2.1.2. Taxcenotii med (10 6annos)

Temoi: cetimousaiin, ueposole Mexanuku.

Ycnosue

Kanp BeiOpaH U naxe HanucaH ctoxet! [Iporpammuct MaTBell nuileT MeXaHUKH 1O
TeXHUYECKOMY 3aJaHHI0, HO HamyTaJ 3HadeHusl. B utore mosayuaercss aubo nmbanaHc,
Ja160 4To-TO Oecrosie3Hoe. [efiMausalinep BpbiBaeTcss U TpebyeT TeTpaaKy (6asaHCHYIO
tabsauiy) y MatBesi, HO OKa3blBaeTCsl, ee TMOrpei3 anadail Matses.

YUro6bl BoccTaHOBUTH TabuuLy, [eliMausaiinep Hallles rojocoBoe cooblieHHe, KOTOpoe
JABHO OTIIPaBJIsL/I MaMe, e OMMUChIBaJ CBOI JIOTMKY OasnaHca. PacmudpoBka rosnocoBoro
COOOL1eHHS:

«[IpuBet, MaM, s TaKyw Hrpy KjaaccHyio npuayman! Her, 3To He Kak B TOT pas,
rpabuTh KapaBaHbl TaM He HAaNo, OHA ToJe3Has naxke. §1 ellle MEXaHUKY TaKyl KJACCHYIO
NmpUAyMaJ, ceduac pacckaxy, s ee HasBaa «ClOpnpH3-MeXaHHWKa», HHUKOTHIA TaKyl He
BcTpeudas. M Her, mam, sto He qayT6oKCHI!!!

Banxke k MexaHuke. [J1aBHBIH repoil MoxKeT XOoAWTb paboTaTb B AKaaeMHIo, mocje
CMEeHBl OH MOJIyyaeT CJAy4YalHBbId NpenMeT, KOTOPbId MMeeT PasHylo LIeHHOCTb B 3aBUCH-
MOCTH OT penkocTH. Camoe penkoe, UTO MOKHO He3aMETHO BBIHECTH — 3TO apTedakT
IpeBHUX MenBened. B 5 pas uamie apredaxrta BeilagaeT MPOTOTHI APOHA-pa3BequHKa.
B 3 pasa pexe mporoTuna BhiajgaeT Ja3epHbld pe3ak, a B 12 pas uauge — OGOYOHOK
sHepromesa. Eule ecTh KpucTa/ia namsitd, oH B 13 pas ualle BbMafaer, ueM Habop AJsi
xakuHra. A Habop n/1s XakuHra B 4 pasa 6ojiee penkuil, ueM 60uoHOK. PyX, Kak CKOpo-
TOBOpPKa Kakasi-To, Hy Kak Teber»

[lo 3aganuio OnuMnuansl KOMaHAe redMaM3aiHepa HYXKHO N00aBUTb BajllOTy B HX
UTPY, U 4TOObl KaXKJblil MpeaMeT UMeJ CTOMMOCTb. [[porpaMMHUCT MpensioKua CTOUMOCTD
NpeaMeTOB CUUTaTb 0OPAaTHO MPONOPLHUOHANBHON BEPOSTHOCTH IOJYYEHHUs INpeaMeTa Io-
cJie CMEHHBI.

CKOJIbKO MOHaI00UTCS YCJOBHOH BaJsIOTHI, UTOOBl KYNHTh: OOMH Habop Xakepa, MATh
OOYOHKOB Me[la, [Ba Ja3epHbIX pe3aka CyMMapHO (lleHa KaxAOH eIMHHLbl MpeaMera
OKPYTJIsieTCsT BBEPX)?
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Pewenue

[Tocko/ibKy BCe BEPOSITHOCTH MOXKHO MPENCTaBUTb KaK P, - X, To OyneM 3anuchiBaTh
UMeHHO MHOxHTesu. [Tosydyaem cienyromiyo Tabauiy.

Tabauna 3.2.3

Kpucrann Apredakr YiyumeHHbIH Ha6op nasa IIpororun BouoHok
namMaTH JIpEeBHUX JIa3epHBIH xakepa JIpOHa- Mena
MenBenen pe3ak pasBequuKa
195 1 1,666666667 15 5 60

Yro6bl 136aBUTbCS OT Npobeil, Bce YMHOXKaeM Ha 3 U NOHUMaeM, UTO CyMMa BeposT-
HOCTel NoJKHA paBHATbCS enuHuLe. [IoaToMy paccuuTeIBaeM cyMMy 3THX 3J€MEHTOB.

Tabauna 3.2.4

Kpucrann Apredakr Ynyumennsi | HaOGop nas IIporoTun Bouonok
namMaTH JIpEeBHUX JIa3epHbIN xaKepa JIpOHa- Mena
MenBenen pe3ak pasBequuKa
195 1 1,666666667 15 5 60
585 3 5 45 15 180 833

JlenuM Kaxkioe 3HaueHHe Ha CYMMY 3HayeHHH, YTOObI MONYYUTD A0JI0 (BEPOSITHOCTD)
MOJYUUTh TOT UM UHOU mpenmet. [lo ompeneneHuio U3 3agaHUsi CUUTAEM CTOMMOCTD

(o6paTHOE OT BEPOSTHOCTH).

Tabauua 3.2.5

Kpucrann Aptedakr Ynyumenssiii | HaOop nas IIpororun Bouonok
nmamMsaTH JIpEeBHUX JIa3epHbIN xaKepa IpOHa- Mena
MenBenen pe3ak pasBequuKa
195 1 1,666666667 15 5 60
585 3 5 45 15 180 833
0,702280912 | 0,003601441 | 0,006002401 | 0,054011609 | 0,018007203 | 0,216064545
1,423931624 | 277,666667 166,6 18,51111111 | 55,53333333 | 4,62777778
OxkpyrJ/sieM Hy»KHOe, YMHOXKaeM Ha KOJIMUeCTBO U CYMMHPYEM.
Tabnuua 3.2.6
Kpucramna Apredakr | Ynyumenssiii | HaGop mns IIporoTun Bouonok
namsaTH JpeBHHUX Jla3epHBbI Xakepa JpoHa- Meza
MeaBeaen pe3ak pa3BequnKa
195 1 1,666666667 15 5 60
585 3 5 45 15 180 833
0,702280912 | 0,003601441 | 0,006002401 | 0,054011609 | 0,018007203 | 0,216064545
1,423931624 | 277,666667 166,6 18,51111111 | 55,53333333 | 4,62777778
167 19 5
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Kpucramna Aprtedakr | Yayumennoii | HaGop mns IIporoTun Bouonok
NMaMAaTU JApeBHUX Jla3epHBIH XaKepa JApoHa- Mena
MeaBenen pe3ak pa3BequynKa
334 19 25 378
Otgert: 378.

3adaua 3.2.1.3. Ilacxanmepot, cobepumecs! (15 6annos)

Tema: cetimousatin.

Ycnosue

Jlenusniii [efimausaiinep napannenpHo ¢ OaUMNUAA0NH NPOOHUJCS B peasbHYI HIPO-
BYI0O MHAYCTpHIO U momoran ctyadud Ninsar.games B paspaborke urpbl «CatypH». OH
OueHb JIIOOUT NacXaskH, M03TOMY pelLIMs OCTaBUTb OJHY Ha CBo Jobumyo Onumnuany,
HO uTOObl He BHIOMBATHCH M3 CETTHUHIA, PeLUUJ JieJaTh OTChIIKY He Ha CBOH NMPO(UIb.

Bpemsi mso, TlelimpusailiHep pelus noxBacTaThbCsl KOMaHAe, HO 3abbll NPO(HUIIb
OsuMmnuazbl, Ha KOTOPBIH cresasn OTChbIIKY. OH NMOMHMT JMLIb TO, YTO OCTaBUJ/ €e B
crajbHe AKHMa, Iie-TO 0KOJIO KPOBAaTH.

Ckauatite urpy B VK Play, nu6o Ha oduumnasbHom caiite, 1ubo B Steam u Hadinute
OTCHIIKY Ha onuH u3 npoduned HTO.

OTBeTOM sIBJIsIETCS MOJHOE Ha3BaHWe 3Toro npoduas. Hanpumep: Paspabotka koM-
MbIOTEPHBIX WIP.

VK Play: https://vkplay.ru/play/game/saturn/.

Oduuuanpublil cafiT: https://ninsar.games/saturn/ru.

Steam: https://store.steampowered.com/app/2742840/Saturn/?1l=r

ussian.

Pewenue

A e

OrBet: TexHoJsoruu 6eCrpoOBOIHOHN CBSI3H.

Apm

Ckauatb urpy.

Haiitu o6bexr.
[TpouecTh 3amnucky.
Hanucars oTBser.

[TonHsiTbCs M3 monBajsa AKMMa Ha BTOPOH 3TaxK e€ro aoma.

OTBeTBl Ha BCe TPU 3aJaHHUS M0 KOMIETEeHIHH APT KporoTcs B (paije MO CChIIKE:

https://disk.yandex.ru/d/fn0-KCOS2N81laQ.


https://vkplay.ru/play/game/saturn/
https://ninsar.games/saturn/ru
https://store.steampowered.com/app/2742840/Saturn/?l=russian
https://store.steampowered.com/app/2742840/Saturn/?l=russian
https://disk.yandex.ru/d/fn0-KCOS2N8laQ
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3adaua 3.2.1.4. Bepmexcot u mpeyeonvruku (10 6annos)

Temoi: apm, 3D-modesuposanue.

Ycnosue

OmnpezesiuTe CyMMY KOJIHUECTBA TPEYTOJbHUKOB, TpaHel, BepTekcoB (tris + edges
+ verts).

Pewenue

B 6onbuivHCcTBE 3D—peaaKTopOB MOXKHO BKJOYHUTb U HACTPOUTH OTO6pa}KEHHe CyeT-
YHKa 3THUX TpeX 3JIEMEHTOB, CJOXHTb TPpH LEJbIX YHUCJAa Ha KaJdbKyJadTOpe.

OrtBert: 561.

3adaua 3.2.1.5. O0Hna wopmane (5 6annos)

Temot: apm, 3D-modearuposarue.

Ycnosue

BHUMaTEIbHO OCMOTPHUTE MOJE/b U COCUUTANTE KOJHUUECTBO BEPTEKCOB, KOTOPbIE UMe-
IOT BCEro OHY HOpMaJb [Jisl BCEX MPUJIErarolluX MOJUTOHOB/TpaHell (MHAue roBops, UMe-
FOT THN HOpMaJu unify).

Pewenue

B 6onbiinHcTBe 3D-penakTopoB €CTh MHCTPYMEHTHI PelaKTUPOBAHUSI HOpMaJeH, Ko-
TOpble MO03BOJISIOT yBUAETb MX. ONHAKO 3TO BO3MOXKHO ONpeNe]UTb M Ha IJ1a3 Mo LieH-
IUHTY, HO O4YeHb CJI0KHO. J[Ba MCKOMBIX BepTeKca BH3yaJlbHO CIPSTaHbl BHYTPU IPYTroro
o06beKTa Mella.

OrtBer: 5.

3adaua 3.2.1.6. Cnpamannsie yugpot (10 6annos)

Temoi: apm, epaguueckuti pedaxmop.

Ycnosue

HM3Bnekute U3 (aiina TeKCTypy U, UCMOMb3YS rpaduiyecKUil penakTop, OTpeflaKTUpYH-
Te MU300pa’KeHHe TaK, UTOOBI NPOSBUJICA CIIPATAHHBIA TaM KO.
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Pewenue

HYTeM H3MEeHeHHd HaCbILIeHHOCTH. HepBaH H TocJeqHsAad U,I/I(bpbl KOoJa BbIXOAAT Ha
CoCeHHEe LBETA.

OTtBeT: 543262.

IIpoepammuposanue

3adaua 3.2.1.7. Maccusol (20 6annos)

Temoi: npoepammuposarue, obpabomxa maccusos.

Ycnosue

Jaubl Tpu maccuBa A, B u C AnuHBL N, HyMepalus 3J1eMeHTOB KOTOpbIX BejeTcs ¢ 1,
a Takxe 4uCJIa To U Yo. [locTpoum nBa mMaccuBa X u Y mauHbl (n + 1) mo cienymomnum
NpaBUJIAM:
® Xo = o, Yo = Yo
e [lns Bcex ¢ OT 1 10 m BBINOJHUM CJeAyIOUIUe AeHCTBUS:
1. sagagum snemeHThl, Kak X; = X, 1+ A, u Y, =Y, 1 + A;;
2. BbribepeM POBHO ONHY M3 OTepalyil HUXKe U NPUMEHUM ee:
o X; =min(X;, By);
o Y; = min(Y;, C;).
[IocTpoum maccuBbl X 1 Y Tak, 4ToObl MAKCUMH3UPOBaTh 3HaueHue X, + Y.

Haiinute makcumanbHoe 3HaueHue X, + Y, KOTOpOe MOXKHO MOJYUYWUTb, BbINOJHSS
ONHCAaHHbIe BhILIE NeHCTBHS.

Popmam 6x00HbIX OaHHbLX

B nepBoii cTpoke maHo omHo mesoe uncao n (1 < n < 100000) — pauHa MaccUBOB
A, BuC(C.

Bo BTOpO# cTpoke AaHbl n Leablx dyucesa Aj, Ao, ..., A, (0 < n < 10%) — maccus A.
Bo BTOpO# cTpoke AaHbl n LeablX udces By, Bs, ..., B, (0 <n < 10°) — maccus B.
Bo Bropoi#i ctpoke panbl n ueabx yucea Cp,Cy, ..., C, (0 < n < 10%) — maccus C.
B naToil cTpoke gaHbl ABa LeJblX 4ucaa T ¥ Yo (0 < g, 5o < 10%).

Dopmam 661x00HbIX OAHHBIX

BriBeiMTe eIMHCTBEHHOE YHUCJ0 — MAaKCHMaJ/bHO BO3MOXKHOe 3HayeHre X, +Y, cpenu
BCEX BO3MOXKHBIX BAPUAHTOB MOCTPOUTb MAacCHUBBl X H Y.
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Pewenue

TecTwl U pewienue: https://disk.yandex.ru/d/UJpU7ap5bH27ECQ.

3adaua 3.2.1.8. I'paghot (20 6annos)

Temol: npoepammuposarue, arzopummol, epagoL.

Ycnosue

B nanHoii 3ajaye naHo aBa rpada. Bcero B mepBom rpade ectb n BeplHH, NPUTOM
B rpacde ecTb m;y JOPOT, i-f U3 HUX COeMHsIeT BEPLUIMHBl u; U v;. Bo BTOpoM rpade takxe
€CTb M BEPLUUH, IPUTOM B rpade ecTb My A0POT, i-1 U3 HUX COeAUHSeT BepLUUHBI a; U b;.
Kpowme Toro, BTOpo# rpad siBasieTcst CBS3HBIM.

HoctynHa ¢pyHKIHUs npeo6pa3oBaHus, MO3BOJSAOLIAs BEIOPATh J0ObIe 1BE Pa3JIHUIHbBIX
BEPLUMHBl & U Yy U U3MEHUTb CMEXKHOCTb MeXIy HUMH B oOoux rpacdax. To ectb eciu
B OIHOM Tpape MexX1y BepLIMHAMHU X U Yy He OblIo pebpa, PyHKLUS 100aBUT pedpo, a ecau
pebpo Obl10, (pyHKUHSA ero yOepet. [Ipu atom pyHKUUS HM3MeHsleT peOpa OJHOBPEMEHHO
nJst o6oux rpadoB (st KaXkaoro rpada 1mno oTaeJbHOCTH).

3anaua: UCToJb30BaTh 3Ty (DYHKIHIO He 60Jbllle, UeM 1 pa3 Tak, uTOObl MepBbli rpad
ctas cBsidHbIM. [Ipu 3ToM mocJse Ka)KAoro npuMeHeHUs: PYHKUHUU BTOPOH rpad MOJIKeH
0CTaBaTbCSl CBSA3HBIM.

OHpeﬂe.HI/ITe, MO2KHO JIM 9TOro AOCTUTHYTb, U €CJH HO4, TO HauguTe noaAXooALIY O
[mocJea10BaTe/JIbHOCTb HMCIIOJIb30BaHHUA q)YHKLlI/IH.

Dopmam 6x00HbIX OAHHBLX

Kaxapiii T€CT COCTOUT M3 HECKOJbKHX HAaOOpPOB BXOAHBIX NaHHBIX. B mepBoi cTpoke
HaXOASITCS 1Ba LleJbiX 4yucaa t U ¢ — KOJUUeCTBO HAaOOPOB BXOAHBIX NAHHBIX U HOMEp
rpynmnsl Tectos, 1 < ¢ < 60000,0 < g < 10.

Jlanee cnenyloT onucaHdss HaOOPOB BXOAHBIX JaHHBIX. B mepBo#l cTpoke onucaHUs
KaxKJ10r0 Habopa BXOAHBIX AAHHBIX HAaXOASTCS TPU LIEJBIX UHCIA 1, My U My — KOJHUUe-
CTBO BepUIMH, KOJMUeCTBO pebep B MepBOM rpade U KosndecTBO pebep BO BTOPOM Tpade:

—1
3 < n < 300000;0 < my, ms < 300000; m1,m2 < n{n—1)

B crenyomux m; CTpoKax comepkarcst onucaHus pebep nepsoro rpaga. B i-it ctpoke
HaXOAATCA [Ba LeJbIX YUCJA u; U v; — HOMepa BepLIMH, COeIUHEHHBIX -d OCBELIEHHOU
noporo#, 0 < u;, v; < n. [apanTupyeTcs, 4To BCe NOPOTH Pa3/JUYHBL.

B cienyroumux my CTpoKax comepkarcs onucaHus pedep Broporo rpada. B i-i cTpoke
HaXOASITCS J1Ba LeJ/bIX YUC/Ia a; U b; — HOMepa ropoioB, COeJUHEHHBIX ¢-H OCBELEeHHOH
poporoil, 0 < a;,b; < n. I'apantupyercs, uto Bce pebpa pas/jUuyHbBl, U YTO BO BTOPOM
rpage Mexxay J0ObIMU ABYMsl BepLIMHAMM CYLIECTBYeT MyTb.


https://disk.yandex.ru/d/UJpU7ap5H27EcQ
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Popmam 661x00HbIX OAHHBIX

J_IJIH Kaxa0ro Ha6opa BXOJHBIX INAHHBIX BhIBeaAWTEe NO, ecJii He CyHIeCTBYET I10CJIE-
AOBaTE€JbHOCTHU MPUMEHEHUA q)YHKL[I/II/I, YHOB.HETBOPHIOLLLGIZ BCEM YCJIOBUSM. B [NIPOTUBHOM
CJlydae BbIBEIUTE Yes.

Bo BTOpO#i cTpoKe BbIBEAUTE LieJO€ YUCIO0 kK — KOJUYECTBO HUCIOJIb30BAHHBIX MpPHUMe-
HeHUH (yHkuuu, 0 < k < n.

Hanee BeiBenuTe k cTpok. B ¢-fi M3 HUX BbIBeAWTe [Ba LeEJbIX UUCAad T; U Y; —
HOMepa TOpPOMIOB, K KOTOPLIM MpUMeHsieTcs i-1 pyHKuus, 1 < x;, y; < n, x; # y;. O6patute
BHUMaHHe, YTO IOCJe KaxKAO0T0 MpHMeHeHUs] (PYHKIHH BTOPOH rpacd NOJIKEH OCTaBaThCs
CBSI3HBIM.

Pewenue

TecTwl u pewienue: https://disk.yandex.ru/d/5MYfi8HBDLZ10A.

IIpodyxm

3adaua 3.2.1.9. Oyenka xicusnennozo yukaa uepot (5 6annos)

Temol: npoOyKm, HUSHEHHbLL UUKA U2pbL.

Ycnosue

Komnanusi paspa6ortana MOOMJABHYIO Hrpy, Kotopass OyneT MoJy4yaTb OOHOBJIEHHS
¥ yJIyullleHHs] B TeYeHHe Tofia.

PaccuuTaiiTe 4ncTyio MpUOBLIb OT UTPHl 32 12 MecsilleB ¢ yueTOM HEeCKOJNbKHUX (hak-
tTopoB. OTBeT nakTe B pybJIsX.

CoTpyAHUKH KOMMAHUU cleand tabauuny 3.2.7.

Tabmuna 3.2.7

Mecsan Yucao O6bem npogax | MapkeTuHroBBIE Koanuectso
paGOTHUKOB B pacxonbl AKTHUBHBIX
KOMIaHUHU MoJIb30BaTeeil

AuBaps 70 15000 1200000 12000
deppainb 65 18000 1000000 15000
Mapt 68 20000 900000 18000
Anpesas 69 22000 850000 20000
Maii 69 25000 800000 22000
Hronb 69 30000 1000000 24000
Hiroan 70 28 000 1 100000 25000
Apryct 75 26 000 1200000 22500
CeHTHAGOPB 74 24000 1 300000 21000
OkTa6ps 74 22000 1400000 20000



https://disk.yandex.ru/d/5MYfi8HBDLZ1oA
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Mecsan Yucio O6bem nmpomax | MapkeTHHTroBbIe KouunuectBo
pabOTHUKOB B pacxoisl aKTHUBHBIX
KOMIIaHUHU NoJib3oBaTeJei
Hos6pn 80 20000 1500000 19000
Hekabpn 80 18000 1600000 18000
JlaHHBIE

e [lena urpel B marasune — 400 py6.
e O6beM mpojak Urphbl MpeicTaBjeH B TabJHULE.

e Jloxom OT BCTPOEHHBIX MOKYIOK: CPEAHHH MOXOM OT OJHOTO UIPOKA OT BCTPOEHHBIX
nokynok — 600 py6. 10% HUrpokoB nesaloT MOKYNKH B UTpe.

e Ko/uecTBO aKTHBHBIX MOJIb30BaTe e B Mecsl (10 NaHHBIM aHAJUTHKH) HAXOLUT-
csl B TabJulie.

e MapKeTHHIOBble PACXOABI HAXOAUTCS B TaOJ/HLE.

e Pacxonbl Ha mopepKKy Urphl (cepBepa, oOHOBJeHUS, Texnoaaepxka): 500 000 py6.
B MeCsIl.

HononuutensHele enuHoBpeMeHHble pacxonbl — 3000000 py6. 3a Bech rom.

Pewenue

O6wu# 10Xoa OT MPOAAXK HUIPHI:

268000 - 400 = 107200 000 py®.

JloXom1 OT BCTPOEHHBIX MOKYMOK (paBeH KOJHUECTBY aKTHBHBIX MOJIb30BaTeseH, YMHO-
’KEHHOMY Ha MPOLIEHT UI'POKOB, COBEPILMBILIMX MTOKYNKH, YMHOXKEHHOMY Ha CPeHUH T0XO.
OT BCTPOEHHBIX MOKYTIOK):

236500 - 10 - 600 = 14 190 000 py®.

O6wuit noxon (paBeH AOXOY OT MPOAAXK, CYMMHPOBAHHOMY C J0XOIOM OT BCTPOEH-
HBIX MOKYTIOK):
107200000 + 14 190 000 = 121 390 000 py6.

O6mmue pacxonbl (paBHBI CyMMe Ha MapKeTHHT, MOANEPKKY U Pa30Bble PACXOIBbI):

13850000 + 6 000 000 + 3 000000 = 22850 000 pyo©.

Yuctas npubbliIb:

121 390 000 — 22850 000 = 98 540 000 py6.

Otset: 98 540 000.

3.2.2. KomaHnaHble 3agaun

KomaHnHble 3a1a4u BTOPOro 3Tana MHXKEHEPHOro Typa OTKPBITH AJsi peuieHusi. Co-
peBHOBaHMe HOCTYNHO Ha muatdopme HHpekc.KoHrtecr: https://contest.yandex
.ru/contest/69924/enter/.


https://contest.yandex.ru/contest/69924/enter/
https://contest.yandex.ru/contest/69924/enter/
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KomaHabl MOryT NPUCTYMHTb K pelIeHHI0 KOMaHIHOHM 4acTH BTOPOro Typa, a UMeH-
HO — K CO3[aHHI0 UTPOBOro MpoToTHNa. B pamkax 3amaHusi HeoOXOAMMO pa3paboTaTthb
MPOTOTHUIT UTPbl, KOTOPHIH B AajbHEHILIEM MOAJNEKHUT NOPAaOOTKe HA 3aKJIOUHUTEIbHOM 3Ta-
ne. Paszpab6oTka 10/12kHa COOTBETCTBOBAThb 33[aHHOMY KaHPY, CETTUHTY U OCHOBHOMH HJee.

Kanp: cumyasarop.

Cettunr: «bepiora».

Ocnosnas udes uepol

YnpaBneHne pecypcaMu, pasBUTHe OOLIMH U MCCJELOBAHHE IPYTHX MHPOB.

CI/IMy.HHU,I/IH OTHEJIbHBIX TIPOLIECCOB HJIU JNeUCTBHH, Harpumep, nobblya Mena HJId
2KU3Hb OTAEJbHO B3ATOIO0 MeABeOs.

ITpumepol uep, komopsie moeym ucnonb308amovcs 8 Kavecmee pegepen-

co8

SimCity.
Microcivilization.
Thronefall.
Timberborn.

Cemmune «bepnoza»

«bepsora» — urposasi miatrdopma, Ha 6a3e KOTOpPOH BbIycKaeTcsi cepusi CBOOOAHO
pacrpocTpaHsieMblX MOOWJBHBIX Wrp, 00beAMHEHHBIX O0UM cilokeToM. [IpoexkT mpen-
CTaBJisileT COO0U TOUKY BXOZa ISl IIKOJbHHUKOB B TeXHOJOrMUecKoe o6pasoBaHue, Crocoob-
CTBYeT HX BOBJIEUEHMIO B CJIOXKHO€ TeXHOJIOTHYecKoe cofepKaHue, NPUBJeKaeT B KPyKKH
U UHXKEeHepHble COPeBHOBAHHS, a TakKxKe oOyuyaeT MPOrpaMMHUPOBAHHUIO U APYTHM BOCTpe-
OOBaHHBIM HaBBIKAM.

OcHoBHble NONI0NCEeHUSL cemmuHea

I'naBHbIE NMEPCOHAKM — AHTPONOMOP(HBIE MeBeIH PA3JHUYHBIX BHIOB, MPOKHUBA-
IOLIMe B CJOXKHOM TE€XHOJOTHYECKOM MHpe.

Tpapuuuu — oOuiecTBO MeaBelel pasfeseHO Ha KacTbl, Ka)K1as U3 KOTOPBIX Bbl-
TIOJIHSIET OTpeNeseHHYI0 PoJib (MAaCeUYHUKH, KOHCTPYKTOPBI, OHOUHKEHEPHl U AP.).
Pecypcbl — Mej 5iBJIsleTCsl OCHOBHBIM TOMJIMBOM M PECypcoM, HEOOXOAWMBIM IS
co3naHusi OGUOTOMJIMBA, UCIIOAB3YEMOr0 B MyTELIECTBUAX U TEXHOJOTUSX.
KpoToBble HOpBI — mepeMmellleHHe 10 BcesieHHOH ocyliecTBsieTcss yepe3 ocobble
yUacTKH MNPOCTPAHCTBA C UCMOJNb30BAHHUEM CJIOXKHBIX pacyeToB U OHOTOINJMBA.
OOumuHHBIN 00pa3 KU3HU — MeJBelH KUBYT IPyNNaMHu, peako NeHCTBYs B OfU-
HOUKY, U CJeIyI0T TPAAUIIMOHHBIM MPaBUIAM.

JKOHOMHMKA — TOHSITHSI «3aeM» M «JOJI» OTCYTCTBYIOT, CYLIECTBYET TOJbKO MOHS-
THE «J1ap».
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° HCTOpHﬂ — TOYHbIe CBeAEHHUA O IPOIIJIOM MeJBeneH OTCYTCTBYIOT.

o TexHonormueckun YPOBE€Hb — TEXHOJIOTHHU Pa3BHUTbl, HO OCHOBaHbl Ha 3€MHBIX
dHaJorax; CBepxXCBETOBbI€ THIIEpABUTATEJNN OTCYTCTBYIOT.

[logpo6Hoe omucanue certuHra: https://disk.yandex.ru/1i/21seC70sE3K
hLA.

Buku «bepsoru»: https://berloga.fandom.com/ru/wiki/Berloga Buxwu.

OcnoeHble Kpumepuu oyexKu

B urpe npucyTcTByeT nepcoHax B BHIe aHTPOIOMOP(HOrO MeaBens.
e KaHp urpbl COOTBETCTBYET KaHPy CHUMYJATOPA.

B urposom npouecce oTCyTCTBYIOT 3JIeMeHThI, IPOTHBOpeYalllle CeTTUHTY «bepJio-
TU».

B UTpe OTPaxKE€Hbl KJ/IIOUEBbLIE 0COOEHHOCTH CETTHHrA.

BospacTHoe orpaHuueHue urpsl — 124

Mooynenasn cmpykmypa pa3pabomxu

Jns ycrnewHo#l pa3paboTKH MPOTOTHIA WIPOBblE 3aJaHUS pasfiesieHbl Ha HEeCKOJb-
KO TeMaTHuecKHx O6J0KOB (Momysed). Kaxkablii M3 HUX TMOCBSILEH OTAEJbHOMY acreKkTy
MpOEeKTa U COAEPKUT NEKOMIO3UPOBAHHbIE 33a/1aUH, BBIIOJHEHHE KOTOPBIX MO3BOJSIET MO-
3TanHo pa3pabaTbiBaTbh COOCTBEHHBIH MPOTOTHII.

B monyne «IIponykT» olleHHBaeTcs MTOroBBIM OMJIJ UIPbl U YCIELIHOCTb 0OLleld KOM-
MO3HLHHU BCeX peasu30BaHHbIX pelleHHH. [ljs mosydeHUs MakcUMaJsbHOro 6asja HeoO-
XOIAHMMO BBINOJIHUTb 3aflaHUSl KaXKI0r0 MOAYJIS.

3adaua 3.2.2.1. I'eiimousaiin (100 6annos)

Temol: 3HaHUe urcmpymenmos 045 paspabomKu uep, HABblLK CUEHAPHOEO NPOeKmupo-
B8AaHUS, 3HAHUE U YMEHUe NPOeKmMUpPOBAHUS USPOBLLX MEXAHUK, uxmepgelc, ymexue
QHAAU3UPOBAMb USPbL, 2eUMOU3ALH, UepPOBbLE MEXAHUKU, 2elimKpagdm.

[elfiMau3aiin siBasieTcss OAHUM U3 HauboJiee KOMIIJIEKCHBIX 6J10KOB 3afaHui. [IpuHsaTee
B HeM pelleHHsl OKa3blBAIOT IE€PBOCTENEHHOE BJHSIHHE HAa HUTOroByl0 Urpy. B pamkax
BTOPOTO 3Tana HeoOXOAHMMO peasi30BaTh MPOTOTUI UTPHI.

Hepeﬂ Ha4dyaJiOM pa6OTbI PEKOMEHAYETCA YUeCTb CJACAYIOUIHE aClE€KThl:

e BHauaje cieyeT 03HAKOMHUTBCS CO BCeMM NMyHKTaMu. HecMoTps Ha ux GoJblioe
KOJIMYECTBO, NPeBaAPUTeNbHOE H3yUeHHe T103BOJIUT ONpele/IMTh HanboJsee ynoOHbIH
NOPSIAOK O(POPMJIEHHS PeLleHHH.

e IlopssnoK NYyHKTOB H3MeHSTh He PEKOMeHAYyeTcH. IDTO MO3BOJUT 3KCIepTam
ObicTpee W KayeCTBEHHee IMPOBECTH MPOBEPKY, YTO CHHU3UT BePOSTHOCTb HeoHXo-
OUMOCTH TIOAuM amneJuIsilid, Pe3yJbTaTbl KOTOPOH MOTYT MOBJMSITh HA MUTOTOBBIN
6aJiJ.

e Hcnonb3oBaHue cxem M TabGaMIL CIOCOOCTBYET COKpallleHUI0 00beMa TeKCTa U 00-
Jierdaet MpoLecc MPOBEPKH SKCIEePTaAMHU.


https://disk.yandex.ru/i/2lseC7OsE3KhLA
https://disk.yandex.ru/i/2lseC7OsE3KhLA
https://berloga.fandom.com/ru/wiki/Berloga_Вики
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e M306bITOYUHOE omMcaHMe HexKejaTedbHO. KOHLENT-IOKYMEHT HOJI’KEH COLep:KaTb
KpaTKoe M HH(OPMAaTHUBHOE HW3JI0)KEHHe CYTH INpOeKTa, MO03BOJsAs OBICTPO MOHATH
OCHOBHBIe aCleKTbl UIpbl U ee pa3paboTKU. B ciayuae COMHEHHH OTHOCHUTEJbHO
HEOOXOIMMOCTH COKpallleHUsl TEeKCTa PeKOMeHIyeTCsl NMPOBeCTH TeCTHpPOBaHHE Ha
YjieHaX KOMaH[bl. JKCMepThl UCIBITBIBAIOT 3HAYUTEJbHYIO HArpy3Ky MpPH MpOBepKe
paboT, NO9TOMY JIAKOHUYHOCTb U SICHOCTb H3J/I0XKEHHS SBJAITCS NPUOPUTETHBIMHU.

CTpyKkTypa KOHUENT-I0KyMeHTa. TeXxHuYecKoe 3aJaHue

Tumynonoul nucm

YkaxkuTe Ha3BaHHWe KOMaH[bl, Ha3BaHUe UTpbl (KPacCHUBBIH apT, CB3aHHBIH C HUTPOH,
onobpsieTcs).

Kpamxkoe onucanue uepot

Hanwummre KpaTkoe omucaHue Wbl 10 MeTOmoJorud gamecraft (omuuoHasbHO):
https://disk.yandex.ru/i/reXogAweY5pZPw.

OnucaHue NOMKHO BKJOUYATh B cebsi: XKaHP, CETTHHT, TMpeiAMeT cuMyasuuu, LA,
naaThopmy.

Pesynbrat: BeKMMKaA KoHIenTa Urpbl, 200 cHMBOJIOB MAaKCHUMYM.

Ananus rxcanpa

Cumynsitop — H0BoJIbHO OOWWIHpPHBIA XKaHp. [Ipepsnaraem ero yro4yHuTb. CUMYNSTHB-
HOCTb MOKET MPOSIBAATBHCS B Pa3JHWYHbIX acrnekTax Urpbl. OnuiinTe, Ha KaKOH MeXaHHKe
aKlleHTUpYyeTe BHUMaHHe. BbITb MOXKET 3TO 5KOHOMUUYECKHUH CUMYJATOp, IJle UIeT UMHUTa-
s npoueccos (oHAOBOrO pbiHKA. MM ynpaB/ieHre U peMOHT NPOHOB. KoHKpeTu3upy#-
Te, YTO CUMYJHUPYET Urpa UJHU C KAKUM KaHpPoM coueTaetcsl. [loscHUTe JIOTHYHOCTD CBOeH
UJIeH.

Duunucm (feature list)

®uya (anra. feature) — enMHWIA KOHTEHTa, NMPU N00aBJE€HUH KOTOPOH B WIpy OHA
(Mrpa) cTaHOBHUTCS 3aMeTHO OTJIHUHOH OT MPeAbIAYIleld BEepCHH.
[Iprumepsr:
e npu 100aBJeHUH CUCTEMBl UHBEHTapsl UTpa CTAaHOBUTCS 3HAYUTEJNbHO MHOMH, MOSB-
JITIOTCS IOTIOJTHUTENbHBIE TIIACThl TedMIIest (MeHeIKMEHT HHBEHTaps, U T. 1.);
e 100aBJleHHe CUCTEeMBl 1MaNoroB — (hrya, fo6aBjaeHHe OJHOrO JUaJjora Mpyu HaJlu4uu
APYTHUX — HeT.

Cospnafite Tabauuy, rae OyayT omnucaHbl Bce (UUM B MPOEKTE U pPa3bsCHEHHE TOro,
YTO 03HauaeT TOTOBHOCTb ()HUM (B TOM UHCJIE€ KOJHYECTBEHHBIH 5KBHUBAJEHT).

CrapaiiTech 3apMKCHPOBATh 3TOT CIHUCOK (PUU U BO BpeMsl pa3pabOTKH ABUTaThbCS MO
HEeMY.


https://disk.yandex.ru/i/reXoqAweY5pZPw
https://disk.yandex.ru/i/reXoqAweY5pZPw
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He nob6aBasiiTe CAMIIKOM MHOTO TSXKeJbIX (1)1/1“1, 3paBo OLIEHHBAKUTe CBOU CHUJIbI (a ec-
JIN ,U,O6aBI/I.HI/I, NOKa>KHUTe€ CBOM HABBIKH YK€ Ha 3TOM 3Talle XOPOLWIHM HpOTOTI/IHOM).

[Ipumep BbIMOIHEHUS omucaH B Tabauie 3.2.8.

Tabauna 3.2.8

Puua OmnpeneneHne roTOBHOCTH

YnpasneHue WASD+Space, Bpalienne Kamepo#

IlepememeHue 4 nHampaBJ/ieHHs1, MPBDKOK, BbicOTa MpbiKKa [edit], ckopocTh mepenBHxKe-
Hus [edit]

Ceapka HaHeceHue 11Ba Ha MOBEPXHOCTh, CKPEIJIeHHEe MPEAMETOB, MaKCHMAaJbHBIU

BeC, KOTOPBIE MOXKET BbllepKaTb 1IoB [edit]

Jlokaumnu 3 JoKauuu (IoM, MacTepcKasi, pelHOK), IOM MMeeT MPOLeNypHYIO reHepa-

18Z000)

Cucrema noBspe- HpeILMeTbI MOTYT pas3pyliaTbCd I10 (i)I/IKCI/IpOBaHHbIM naTTepHaMm, MeJKHe
}KIleHI/Iﬁ 9JIEMEHTDbl YHUYTOXKAIOTCA 0e3 BO3MOXKHOCTH BOCCTAHOBJIEHHS

H T.O. H T. 1.

Ananu3 pegepencos

BbI6epI/ITe TPH paSHbI€ UI'Pbl, KOTOPBIMHU BAOXHOBJAECTECH IPHU CO3AAaHHU MPOEKTA.

Cpenu pedepeHCOB N0JKHBI ObITh:

BusyaabHbiil pepepeHC — HUIpa CO CXOXKHMM BHU3YaJlbHBIM CTHUJIEM, MOSICHUTE BBI-
60op U TO, 4yeM CXO0xKa Ballla UTPa UMEHHO C 3TOW WUTPOH.

TelfiMmnuielinbiil pedpepeHC — OTKYHA MOYEPNHYIU HEKOTOPble MEXaHWKH, Ha UTO
ONHPAJHUCh TPU NPOAYMBIBAaHUU core/meta nuk/a0B. ONUIINTE, YTO B3SJIH U3 TPO-
eKTa U MoyeMmy.

PoIHOUYHBIN pedepeHCc — BbIOEpHUTE UIPY CO CXOXKeH lleleBOH ayauTOpUel, miat-
dopmamu, nespo. Onummure cxoxecTb (coBeT: Urpbl «bBepsoru» MmoTeHUHATBHO
MOT'YT OBITh XOPOLIMMH PBIHOUHBIMU pedepeHcaMu).

Ot onucanus pedepeHca Tpedyercs:

M3o6parkeHue Urpbl, MOAXOASILEE TMOA MYyHKT pedepeHca (AJs PHIHOYHOTO MOXKHO
00JI0XKKY).

HasBanue u ccoika (B ciydae MysabTHIIATGOPMBI NIPEANOUTHTEeH Steam).
[Touemy LeseBast ayouTopus CxoxKa ¢ Balled (KpaTko).

OnuiuuTe, 4TO KOHKPETHO B3SJIM U3 JAHHOH UTpbl: HalpUMep, KOHKPETHYI0 MeXxa-
HUKY, CIOXKeT, MO0 BU3yadl.

[Touemy ¥MeHHO 3Ta UTpa (OTBETHI IOXOXKHE Ha: «JTIOOUMAsi UTPa JeTCTBa», «XYH0XK-
HUK HHaue He yMeeT» — He MOAXONSAT, TpebyeTcs: 6oJsiee KOHCTPYKTHBHBIH OTBET).

AHanu3 KoHKYpeHmos

BeiGepuTe nBe Urpbl B TOM Ke TMOAXKaHpPe U C MepeceKkatolledics MaaTdoOpMon
(RDR2 — He konkypent Candy Crash) u aynutopuei.
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VcTouHHKM NpeicTaBbTe B BUIE CCBIIKM Ha CTPaHUILY, The MOXKHO MOATBEPAUTH KO-
JIMUECTBEHHYIO XapaKTePUCTHKY (B ciydae 00JbIIOro 00beMa UH(OPMALUK Ha CTPaHULE
M eCcJId HaNWCaHUSl YKAa3aHHOTO YWCJ/a HELOCTAaTOUHO, 4TOOBl HAHTH HYXKHYIO HH(pOpMa-
LU0, MOXKAJMYHCTA, YKaXKUTE KJIOUeBble CJI0BA JJ15 MOUCKA).

Ot onucaHusl KOHKypeHTa TpebyeTcs:

u3obpaxenue (00/10’KKa/CKPUHIIOT BIOJHE MOAXOASAT);
e Ha3BaHHWe U CChIKA (B Caydyae MyJbTHIJIATPOPMB MpeArnoYTHTeNeH Steam);
e OIOKET, B Cyuae UMEHHUTBHIX UTP (C HCTOUHHKOM);

KOJIMYECTBO YCTAaHOBOK (C I/ICTOLIHI/IKOM), CHHUTaeM I10 KOJIHYECTBY CKaqHBaHHﬁ;

MIPUYMHBEL, TIOUeMy LieJieBasi ayIuTOPHsl CX0XKa C Ballell (KpaTko).

ITacnopm uepot

[Tacnopt urpel — 370 Tabauua, rae onucaHa MMHUMaJbHO HEOOXOAUMAasl HH(opMaLUs
00 urpe, 4ToObl CJI0XKUTb O HeH XOTb Kakoe-TO MHeHHe. Huxke mpencrassieHa Tab/auLa,
KOTOPYIO HY>KHO 3alOJHUTD.

Tabauna 3.2.9

Ha3ssanmue Ha3sBanue urpsl

Cerment + gauHa | Casual/Midcore/Hardcore

ceccuu JlniuHa ceccuu
2Kanp 2Kanp/KomMOUHaLHs
[Tnardopmer Onuiurre naat@opmMbl, Ha KOTOPbIE B TEOPUH OyIeT Pesu3HpOBaThCs

urpa (I[1K/cmaptdonbl (ykasaTb MarasuHbl), KOHCOJMH (yKa3aTb MOAEJb))

LleneBast aynuto- | Onumure LIA (Te3ucHo, 2-3 myHKTa),

pusi

CeTTHHT Konkperusupyiite urpy B Mupe «Bepsoru» (KpaTko); MOxkeTe yKasaTb
MJIaHeTy/CcoObITHE

Mounerusaius Hanuiuure HasBaHue Mojesd MOHETH3ALUWU (YYUTHIBAKTE, UTO HAXOIH-

tech B KoHTekcTe HKPII «Bbepiiora»)

Texnosoruueckas | HamummTe HBUXKOK U €ro BEPCHIO

nJjatdopma

Crunuctrka OnuiuTe TE3UCHO, KAK UI'POK BUAMT UTpy; Hampumep: «3D oT TpeTbero
muna. Middle-poly»

OcHoBHas uzes B onHOM mpenJioxKeHHWH OMUILKTE U0 CIOXKETa; HarpuMmep: «3alura

croXxeTta Pycu ot HamajeHU#l HEYMCTOH CHUJIBI BO I'/laBe C TeMHbIM Epmakom»

Llenesaa aydumopus

BakHo moHuMaTh, IJis KOTO pa3pabaTbiBaeTcsi POeKT. B HHTepHeTe MOMyJ/sipHO MHe-
HHMe, UTO HacCToslllero refiMausaliHepa OT COBCEM HOBHYKA OTJIMYAeT TO, YTO HOBHYOK
fejaetT WUrpy AJs cebs, a redmausaidHep — AJs ayautTopuu. [lostomy, uToObl Jyulle
MOHUMAaTb NOTPEOHOCTU U NMPUHUMATb BEpHble pelleHHs], He0OXOAUMO XOPOLIO MPOaHaJHU-
3MpOBaTh LleJIeBYI0 ayAUTOPHIO.
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Onucanue yenesoii aydumopuu (L[A)

[IpuBenute onucaHue LeseBOH ayAUTOPHH, UCIOJB3Ys reorpaduyeckue, colHalbHO-
neMorpaguueckye W roBeleHUeckue Kputepuu. [IpuBenurte cMexHble KaHPbl, KOTOPBIMU
ele MoxeT ObITb 3auHTepecoBaHa LIA.

Kax nonumamo «nosedenueckue Kpumepuus?

HyxHo ykasaTb onucaHue yBJe4YeHHH M KaKHe-TO acleKTbl XapakTepa, Ha KOTO-
pble MOXKHO OPHEHTHPOBAThCsl (TO €CTh He MHJBIH-TIO3UTUBHBIN, a a3apTHBIH, SKCTPABEPT
U T.1.). TakyKe BMECTO acCMeKTOB XapakTepa XOpOLIO TMOAOHAYT MCHUXOTHMNBbI 1o bapriy,
npUMep:

® YBJIEKAETCSl HACTOJNbHBIMU UI'PAMH €BPONEHCKOH LIKOJbI;

® YBJIEKAeTCs MaTeMaTUKOH U MCUXOJOTHEH;

e [JIAHMPOBLIMK 10 pacUIMPeHHBIM NCUXoTUNaM baprtaa.

Ananus ITA

JlaliTe oTBeTHl Ha 3TH BOMNPOCHI, UTOOBI Jy4yllle MOHUMAaTh, KaKHe pelleHHUs Mpeanpu-
HUMaTh U B KaKYyl0 CTOPOHY MaclITabHpoBaTh MPOEKT nepen (pUHaJIOM:

e Kakuve noTpe6GHOCTH M OXKHUAAHHS €CTh y LieJeBOH ayAHTOPUU?
e B kakux uyBCTBaX M 3MOLHUAX HYKIAETCS ayAUTOPUS?

Kako#i ypoBeHb CJIOXKHOCTH U BbI30BbI IIpeJJjiaraeTe Urpokam?
e Kakyto nieio UM MOCBIT XOTHUTE JOHECTH 0 UTPOKOB?

Croacem

Onuuunre croxkeT B Urpe. B Hauase oTBeThTe, KaKylo (PYHKLHIO OH BBIMIOJHSIET B UTPeE,
3aTeM OIHUIIKTE OCHOBHBIE COOBITHS, MepcoHaxKel (JIydlle BCero NpeacTaBUTb B BHIE
CXeMbl C JIOTIOJIHUTENbHBIM MOSICHEHHEM MyHKTOB).

Kpamrcaﬂ 8bliCUMKa U3 crojxcema

Hanurure cBoaKy croxkerta (OMHUIINTE COObITHST MAKCHUMaJbHO TE3UCHO ¢ HEOOJbIINMH
onucanusimu). ONKMH U3 ONTHMAJbHBIX MyTeH — KUCMONb30BaHHe HelpoceTel (M pegakKTy-
pa nocae Hux). Onucanue g0 500 cMMBOJIOB.

I'nasnotii 2epoii

OnuiuTte raaBHOrO reposi, 4eM OH BbIAeJsieTCs Ha (hOHe OCTaJbHbIX, KAKHE MOTHBHI
UM JBUXKYT, €CTb JIM CBepx3agadya (ecau 1a, TO Kakas), ONUIIUTE XapaKTep, N00aBbTe
n3obpaxkeHne (UM JIAKOHHUHOE OMHcaHHe) BHeMHOCTH. ONUIINTE KOMIAaHbOHOB Tepost
U UX (PYHKIMOHAJ, B CAy4yae UX OTCYTCTBHUS MOSCHHUTE MPUYHUHY.
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Ammocgepa uepol

Onuiinte X)ejnaemyto atMocdepy (Kakuhe SMOLMH U YYBCTBA JOJKHA BbI3bIBATH UIPa)
U TIOAyMalTe, KAKMe MEXaHWKH U HUHble pelleHUs MOTYT 00eCleunTh ee.

Hucmpymenmbt noeecmeosanHuA

Onuuute, KakuM 06pa3oM GyneT MPOU3BOAUTHCS NOBECTBOBAHHE ClOXKETa U JIopa:
e Kakue mpuembl OyayT AJsi 3TOrO HUCMOJAb30BaThesi? Ecan 310 GyayT 3amuCKH WM
CXOXKHe SIBJIEHUS, TO KaK OHH OyayT peasiM30BaHbI?

e B kakoMm oObemMe M C Kako# Liesblo OyAyT nofaBaTbcsi Urpoky? Ecau ato 6ynyT
BHJIEO WJIM KaT-CLEHbI, TO KaK U C KaKOH IeJbl0 OHU OyIyT MOKa3biBaThCS?

e B xakom (popmaTe oHU OyAyT peann30BaHbl: BUAEOPOJUKH, (PJ3LI-aHUMALIUS, BHYT-
DUUTPOBBIE CLIEHBI Ha JBHXKKE WUIpPbl, CAalAbl ¢ KapTUHKaMu? s Gosee TouHOro
MOSICHEHUS] MOXKHO MPHUMEHSITb OTCBIIKHU K APYTUM HUrpam, (pu/abmMam, MyJabT(HHUIIb-
MaM ¥ KOMHKCaM.

Onucanue 2etimniesn

OxapakTtepusy#Te OOUIMH MPUHLUI TelMIlIesi, a TaKxKe HauOoJiee WHTepPeCcHblEe 0CO-
O6eHHocTH urpel. He BpaBaliTech B MOAPOOHOCTH W IpelNCTaBbTe UX KaK MOXKHO OoJiee
npuBJekaTesbHo. O6bem Tekcta — He 6osee 1200 cuMBOJIOB.

Csooxa 2elimnnes

OnuiuuTe r1aBHbIM KOHLENT AefCTBUH MaKCUMaJbHO KPaTKO, OYeHb KeJslaTe/bHO Mpo-
JIEMOHCTPUPOBATb C MOMOILbI0 UTPOBBIX LMKJ0B U User Story.

B csyuae omucaHUsi TEKCTOM PEKOMEHIYEM HCI0Jb30BaTh HEHPOCETH MJIsi COKpalile-
HHS TEKCTa, KOTOPbI HosKeH comepkath 10 500 CHMBOJIOB.

Core u meta

OxapakTepusyiiTe Mo aABe MeXaHHUKH M3 JByX core- W ABYX meta- LUKJOB, IPH 3TOM
OTBEThTE Ha BOMPOCHI:

e KakoB mpuHUMI IefCTBUS MeXaHHWKH (KPaTKO PACCKaXKUTe O TOM, KaK MeXaHHKa
BJIMSIET HA TedMILIed)?
e Kakoi#l onbIT OHa obecrneynBaeT AJs UTpoKa?

e Kak oHa moTeHIHa/bHO KOMOWHHUPYETCs ¢ APYTMMH MeXaHHKaMU LHKJA (XOTs Obl
IBe KOMOWHAIMK; He 00s13aTeJIbHO HCII0Jb30BaTh MeXaHHWKH, OMHCAaHHbIE B 3TOM
3aJaHun)?

Ipopabomka eeiimnnes

Heo6xonrMo nponucats ocoOeHHble redMIIeHble MEXaHUKH UTPbl, 00BSCHUTD JIOTH-
Ky HUX paboThI.
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Canenyer 060CHOBaTb HMX MPHUEMJEMOCTb B paMKax HIPOBOH KOHIIEMLMH: HACKOJbKO
U TMOYeMY OHH BIMCBIBAIOTCS B CETTHHI, XKaHp, KaKHhe pellaeT 3aJayd C TOUKH 3peHHs
refMIJes.

Takxe HY2KHO IIOSACHHUTb, KaKH€ BO3MOXKHOCTHU ME€XaHWKaA MPeaoCTaBJJdeT UIr'POKY, Ka-
KHe €ero HOTpe6HOCTI/I OHa 3aKpbIBaeT WU HACKOJBbKO OHa €My aKTyaJibHa.

Tpebyetcsi mponucaTb TPU MeXaHUKH.

Tabauna 3.2.10

Mexannka [lpuemnemoctb mexanuku | Kakum o6paszom wurpa CchlKa Ha BHIEO C MOKa-
B paMKax UTPOBOW KOH- 3aKpbIBaeT MOTpeGHOCTH 30M MEXaHHKH, 3a/JUTOe
LeNnuud — Kakue 3a1aun Urpoka’ Ha BHIEOXOCTHHT/001a-
U NpoOJIeMbl peIlaeT Me- KO (yZoCTOBepbTeCh, UTO
XaHHKa IOCTYI €CTb y BCEX MOJb-
30BaTeJIel)

Hzposaa cnoxcrnocme. Bovi3oser u npenamcmeus.
Kaxkue BbI30BBI XAYyT Urpoka? B uem cocTout caoxHoCcTh? Hackonbko HOMKHO ObITh

CJI02KHO UTpoKy? ONUILIKTE ONAaCHOCTH, MPUUMHBI BO3MOXKHBIX OLIMOOK HUI'POKa, LITPadbI
3a OLUOKY.

Ipoepeccus u peuepabenvrHocmo

C moMolIbio Yero UaeT pa3BUTHe TepcoHa)a (M camoro urpoka)? CKOJBKO BpeMeHU
HeoOXOMMMO Ha MOCTHXKEHHe BCero KOHTeHTa? Kako# MmoBox OCTaBaThCsl B UTpe Aasblie?

Kpumepuu oyenusanus

OLLeHI/IBaeTCH 3all0OJIHEHHOCTb M CMbICJ/IOBASl CBSA3b OTBETA C OIMMMCAHHUEM pa3feJia.

Kpurepuu Bann
Kpatkoe ommcaHue urpbl (OLEHHBAEeTCH TOJBKO B CJIydae COOTBETCTBHUSI KOJHMYECTBY 5
CHMBOJIOB)

Kanp 1
CeTTHHT 1
[Tpenmer cumynsauuu 1
LIA 1
[Tnatdopma 1
AHanu3 xaHpa 2
Kom6uHalyst/acrnekT CUMyJISIUH BBIGpaH 1
Bribop KauecTBeHHO 060CHOBaH 1
Puuaucr 15
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Kpurepuu

bann

Onucaro om 10 do 35 ¢puu

15

Omnucano ot 10 mo 35 ¢puy

Omnucano ot 10 10 35 ¢huy U AaHO JOTMYHOE ¥ HCUEPMBIBAIOIEE OMUCAHHUE KaXKIOH

Omnucano ot 10 no 35 ¢u4 U B mpoeKTe HET (U, KOTOPblE HE OMHCAHBl B (DUUJIHCTE

Onucaro 6osree 35 ¢uu

Onucano 6oJsiee 35 Uy, [aHO JIOTHYHOE U HCUEPIBIBAIOLEE OMHCAHHWE KaXKAOH, B OWJILe
KaueCTBEHHO peasii30BaHa 3HAUMTEe/bHAs 4acTh ITHX (HU

AHanu3 pecepeHcoB

Busyanvnulii pegeperic

Onucana cxoxecTb LIA ¥ TO, 4YTO B3ATO

3amnoJiHEHbl OCTaJIbHBIE IMYHKTBI

letimnaetinoi pegheperc

Omnucana cxoxecTb LIA ¥ TO, 4YTO B3ATO

3anoJiHeHbl OCTaJbHbIE IMYHKTbI

Poirounoiii pegpeperc

Omnwucana cxoxecTb LIA ¥ To, 4TO B3ATO

— (N[ == N[~ [N

3anoJHeHbl 0CTaJbHbIE IIYHKTBI

—_—

AHann3 KOHKYPEHTOB

Kourxypernm Nel

B3sara maneHbKas mo MacumrTady urpa

B3sta MaJjieHbKasi MO0 MacuITaby Wrpa; onucaH OmXKeT (B clydyae MOMYJSIPHOH HTPbl) ¥ KOJH-
YeCcTBO CKAauMBaHUH (MH(POPMALHUS JETKO CUMTHIBAETCS M3 MCTOUHHKA)

— NN W=

OcTanbHbIE [IYHKTBI 3allOJTHEHBI

B3sara macmrabHas urpa

B3sdta macmitaGHasi WUrpa; OMMcaH OHOMXKET W KOJMYECTBO CKaYMBaHUH (MH(pOpMaLHUs JIerko
CUMTBIBAETCS U3 HMCTOUHHMKA) W 3aloJIHEHBl OCTaJbHble MyHKTHl. Mrpa Ha 3tame mpoToTHna
SIBJISIETCST KOHKYPEHTOCIOCOOHO! K MPUBEIEHHOH HIpe)

Konxypenm Ne2

B3saTta majeHbKas mo MacmTaGy urpa

B3sta MaJjieHbKast M0 MacIITady Wrpa; onucaH OmXKeT (B caydyae MOMYJSIPHOH HTPbl) ¥ KOJH-
YeCTBO CKayMBaHUU (MH(OPMALUs JIETKO CUNTHIBAETCS M3 HCTOYHHKA)

OcranbHble MYHKTbI 3al10JTHEHDI

B3ara macmrabHas urpa

B3sdta macmtaGHasi UTpa; ONMUCAaH OHOMXKET W KOJMYECTBO CKaYMBaHUH (MH(pOpMAaLHUs JIerKo
CUUTBIBAETCSl M3 MCTOUHMKA) W 3alOJHEHBl OCTajbHbIE MyHKTH. Krpa Ha 3rtame mpoToTHna
SIBJISIETCSI KOHKYPEHTOCMOCOOHOH K MPUBEIEHHOH HIpe)

IMacnopr urpsi

3amnosHeHo 2 U GoJiee MyHKTOB

—_—

3anosiHeHO 4 1 6oJiee MYHKTOB

3amno/sHeHO 6 K GoJsiee MyHKTOB

3amnoJsiHeHo 8 U GoJsiee MyHKTOB

3anojiHeHbl BCe MYHKTEHI

Omucaunne ITA

N == =]
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Kpurepuu Baaa
Onucanbl reorpaduyeckue, ColHa bHO-IeMorpahuuecKrie 1 MOBEIeHUECKUE KPUTEPUH 1
[IpriBeneHBI CMeXHBIE YKaHpPbl, KOTOPBIMU 3auHTepecoBaHa LA 1
Anaauns ITA 8
Kakue moTpeGHOCTH U OXKHAAHHUS €CTh Y LIeJIEBOH ayIUTOPUU? 2
B KakuX 4yBCTBaxX U IMOLHUAX HYXKIAETCs ayAHUTOPUS? 2
Kakoii ypoBeHb CJI0)KHOCTH U BBI30BBI MPEAJIATAETE UTPOKAM? 2
Kakylo nueio WM MoChll XOTUTE NOHECTH 0 UTPOKOB? 2
Cioxer 4
[TpencraBneHa B Bujie CXeMBbI ¢ 00BSICHEHUSIMH 2
OcHoBHBIE NTEPCOHAXKHU 1
OcHOBHBIE COOBITHSA 1
KpaTkasi BBDKMMKa U3 CIOKeTa (OLleHMBAETCH TOJBKO B CJIydyae COOTBETCTBHUS KOJIHMUE- 3
CTBYy CHMMBOJIOB)

Co6bITHS HalMCaHbl TE3UCHO U C He6oJbIHUM onucaHueM. COOTBETCTBYET CIOXKeTY, ONHUCAHHO- 3
My BBbILIE

I'naBubiii repoit u Ko 2
OmnucaH ryaBHBEIE repoH 1
OnucaHbl KOMIIaHbOHBEI/060CHOBAHO MX OTCYTCTBHE 1
Atmocdepa urpsoi 2
Onucanbl 3MOIUH UTPOKA 1
OnucaHbl MEXaHUKH NOCTHKEHHS aTMOC(eEpHI 1
HMHCcTpyMeHTHI MOBECTBOBAaHUS 1
OnucaHbl HHCTPYMEHTHI [I0BECTBOBAHUSA U UX LieJb 1
Onucanue reiimiuies (OLEeHUBAETCH TOJIBKO B CJIIy4ae COOTBETCTBUS KOJUYECTBY CHMBO- 2
JIOB)

Buy-addekt (onucaHus MeXaHHK He YXOOHUT B TEXHHUECKHUH SI3bIK, MOCJE MPOUTEHHS MOSIBJIS- 1
eTCsl XKeJJaHHe MOUrPaTh)

OrnucaHue HUCUepnbIBalollee, He BO3HHKAET 3HAUUTENbHBIX BOMPOCOB MO KOHUENTY FeHMIJIes. 1
/3 nmpouTeHHs MOXKHO TIOHSTh, KaK MPOUCXOIUT UTPOBOH MPOLECC B OOIIUX UepTax

CBoaka reiiMmniies (OLeHUBAETCS TOJBKO B Cly4ae COOTBETCTBHMS KOJUYECTBY CHMBOJIOB) 3
JlaHo omHcaHue redMILIes 1
M3 onucaHusi MOXKHO MPUMEPHO MPEACTABUTh NeHCTBUTENbHBIH UIPOBOK Mpolece 1
Kpartkoe onncanue He MPOTHBOPEUYUT OOJBLIOMY 1
Core u Meta MmexaHUKU 12
Core Mol 3
OnucaH NPUHLHUI IeHCTBUS MEXaHUKU

OrnucaH OMBIT UTPOKA OT B3aUMOIEHUCTBHS C MEXaHUKOH 1
OnucaHbl KaK MUHUMYM 2 BO3MOXKHble KOMOMHALUK C IPyTUMU MeXaHHKaMH 1
Core Ne2 3
OnucaH NpUHLMI AeHCTBHUS MeXaHHUKU 1
OmnucaH OMBIT UTPOKA OT B3aWMOIEHCTBHUS C MEXaHUKOH 1
OnucaHbl KaK MUHUMYM JIB€ BO3MOXKHble KOMOWHALUK C IPYTHMU MeXaHHKaMH 1
Meta Nel 3
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Kpurepuu Baaa
OmnucaH NpUHLHKI IeHCTBUS MEXaHUKH 1
OmnucaH OMBIT UTPOKA OT B3aUMOJEHCTBHUSI C MEXAHUKOH 1
OnucaHbl KaK MUHUMYM 2 BO3MOXHble KOMOWHALIMU C IPYTMMH MeXaHUKaMH 1
Meta Ne2 3
OnucaH NpUHIWIN AEHCTBUS MEXaHUKH 1
OnucaH OMBIT UTPOKA OT B3aUMOJEHCTBHUSI C MEXAHUKOU 1
OnucaHbl KaK MUHUMYM 2 BO3MOXHbIe KOMOMHALMU C IPYTHMH MeXaHHKaMH 1
IIpopa6orka I'eitmnuies 21
Mexanuxka Nl 7
MexaHnKa BIUCHIBAETCS B CETTHHT, XKaHP U OOLIUH redMIIen 1
MexaHuKa pellaeT 3aJaud, NOCTaBJeHHbIE KOHTEKCTOM HTPbI 2
MexaHnKa 3aKpbiBaeT NOTPEOHOCTH UTPOKA, OHA aKTyaJsbHa 2
CoOTBETCTBHE BHUJEO MEXaHUKH ee ONMHCaHHIO 2
Mexanurka Ne2 7
MexaHrKa BIHUCHIBAETCS B CETTHHT, XKaHP U OOLIMH redMIIen 1
MexaHuka pellaer 3ajaud, NOCTaBJEHHbIE KOHTEKCTOM HMTPbI 2
MexaHnKa 3aKpbiBaeT NOTPEOHOCTH UTPOKA, OHA aKTyaJsbHa 2
CoOTBETCTBHE BHUJEO MEXaHUKH ee OMHCaHHIO 2
Mexanuxka Ne3 7
MexaHnKa BIHUCHIBAETCS B CETTHHT, XKaHP U OOLIMH redMIien 1
MexaHuKa pellaeTr 3ajaud, NOCTaBJeHHbIE KOHTEKCTOM HTPbI 2
MexaHnKa 3akpbiBaeT NOTPEOHOCTH UTPOKa, OHA aKTyaJsbHa 2
CoOTBETCTBHE BHUJEO MEXaHUKH ee ONMHCaHHIO 2
HrpoBas ci10XKHOCTb 2
OnucaHa KOHUEMUUS CJAOXKHOCTH, B UeM HMEHHO COCTOHMT YeJJIeH/IXK 1
OnucaHbl NPUYUHBI OIIKOOK UTPOKA, LI€Ha OMIMOKH, MITPadbl 32 COBEPLIEHHE OIIHUOKH 1
IIporpeccus u peurpaGeabHOCTh 1
OnucaHo, ¢ MOMOLIBID Yero UAET pa3BUTHE TepcoHaka. J(aHbl MpUMepHble UWCJa Ha AJIUHY 1
reiimmiiesi. OnMcaHbl MeXaHUKHU [Jis1 yoepKaHHUsI UTPOKa

HUTOT: 100

3adaua 3.2.2.2. Apm (100 6annos)

Temol: cyenapHoe macmepcmeo, packadposka, Ou3atin nepcoxascell, KOAOPUCMUKAQ,

VFX, Sound dusatin, Ul/UX, netipocemu, paboma co c6emom, AHUMAUUSL.

3ajaHue MOMOXKET NeKOMIO3UPOoBaTh BU3dyas Urpbl Ha ART-3amauu, KoTopbie B najib-

HeHllleM KOMaHJe 6y,lleT [polle BOIJOLATb B NIPOTOTHUIIE HIPHI.

Croocem — Kongpnrukm — Happamus

OueHb KpaTKO OMHUIINTE OCHOBHYIO HJEI0 UI'Pbl U CIOKETHBIH KOH(JIHKT.

dopma: IOKyMeHT ¢ MMeHeM: Ha3dBaHuekoMMmaHms tasklart.docx (ot 200 mo
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600 cuMBOJIOB).

Habpocok «ckpunwoma»

Hapucyiite cxemarnyeckuil apadt Toro, Kak OyneT BBINJISAETb Urpa, 4YTo OyAeT BHU-
IeThb WUTPOK.

[locrapaiiTech onpenenuTb MOJNOXKEHHE KaMepbl, B3aHMHO€e PacloJoKeHHe U pasmep
NepCoHaKed OTHOCHUTEJIbHO KaMephl.

dopma: cTPOro yeTbipe U306paXKeHHsI ¢ Ha3BaAHUSIMHU:

e Ha3BaHHeKOMMaHIH taskZart_1.png,
e Ha3BaHHeKOMMaHIH task2art_2.png,
e HazBaHUeKOMMaHOH taskZart 3.png,

e Has3BaHUeKOMMaHOH taskZart 4.png.

Paspemienne nzo6paxenus 1280 x 720 px (mukceJe).

HAu3saiin enasnozo eepos

Paspa6otaiiTe 06pa3 ¥ BHeWIHWH BUI TJIaBHOT'O reposi, U300pa3uTe ero B pasHbIX
no3ax U COCTOSIHUSAX.

dopma: IOKYMEHT ¢ HMeHeM: Ha3BaHUeKoMMaHOs _task3art.png.

Paspeuienne nzo6paxenus 1920 x 1080 px (mukcesed).

Konopucmuxa

M306pasuTe 1[BETOBYIO MaJUTPYy HUIPbl. PEKOMEHAYETCS MCIOIb30BaTh [[BETOBOH KPYT
(xoseco).

dopma: IOKYMEHT ¢ MMeHeM: Ha3BaHUeKOMMaHOs _taskdart.png.

Paspemenne n3o6paxenus 512 x 512 px (nukcesen).

VFX

[IponemoHcTpHpyiTe MpUMepbl BU3yaJabHBIX 3(()EeKTOB, KOTOPble OYAYT HCIOJIb30BaHbI
B UIpe.

dopma: IOKYMEHT ¢ MMeHeM: Ha3BaHUeKOMMaHOs _taskbSart.mp4.

Pasmep ¢daitia no 5 MB.

ITod6op mexcmyp

CospaiiTe KosIax U3 KBaApPaTHBIX TEKCTYpP, KOTOPble MOT'YT ObITb HCIONb30BAHbI 115
0o(pOpMJIEHHS JIOKALUH B UIpe.

dopma: TOKYMEHT ¢ HMeHeM: Ha3BaHUEeKOMMaHOs _task6art.png.

Paspeuienne nzo6paxenus 2048 x 2048 px (mukceJei).
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Ayouo ogpopmnenue

[IpenoctaBbTe f1eMO IIYMOB U OTPBIBKU MY3bIKAJbHbBIX TEM.
dopma: IOKYMEHT ¢ MMeHeM: Ha3BaHUeKOMMaHOs _task7art.mp4.

Pasmep daitia no 5 MB.

Mydb6opo

CobeprTe KoJIJIaK M3 H300pakeHHH, MepenaloliuX HaCTPOeHHe HUTpbl U (GOPMHPYIO-
LMX BU3YyasbHbIH €€ CTHJIb.

dopma: TOKyMEeHT ¢ UMeHeM: Ha3BaHHEeKOMMaHAr_task8art.png.

Paspemienne nzo6paxenus: 1920 x 1080 px (mukcesei).

UI/UX

Cob6epute kosnax u3 Ul-anemeHTOB, KOTOpPBIE GYMYT UCIOJNB30BAHBl B UIDE.
dopma: IOKYMEHT ¢ HMeHeM: Ha3BaHUeKoMMaHOs _task9art.png.

Paspeuienne nzo6paxenus 1920 x 1080 px (mukcesei).

Hcnonv3osanue neiipocemetl

HcnonbayiiTe HefipoceTH, UTOOBI CreHEPUPOBAaTb KOHTEHT, KOTOPBIH MOT Obl ObITb HC-
10JIb30BaH B Urpe (petepeHchl, TEeKCTYpbl).

CDopMa: JOKYMEHTBI C UME€HaMMU:

e HazBaHUeXKOMMaHOH tasklOart 1.png,
e Ha3BaHuekoMMmaHnw tasklOart_2.png,
e Ha3BaHuekoMMmaunw tasklOart_3.png,
e Ha3BaHHeKoMMaHIH tasklOart_ 4.png.

Paspemenne nzo6paxenus 512 x 512 px (nukcesen).

Csem

H3o6pasute, Kak cBeT OyIeT HCIO/b30BaTbCsl B Urpe (KoslaxK U3 pedepeHCOB CBe-
TOBBIX pelLIeHUH, cXeMa OCBeIleHHS).

dopma: IOKYMEHT ¢ HMeHeM: Ha3BaHUeKoMMaHOs _taskllart.png.

Paspemienne nzo6paxenus 1920 x 1080 px (mukcesei).

Anumayusn

Cospaiite gif-usobpaxeHue ¢ 3allMKJEHHOH aHUMallMeH, KOTOpoe MOrJio Obl ObITb HUC-
M0JIb30BaHO B MIPe MJIM COOOILECTBEe AJsI MpoABUKeHHs (mokanposasi, 3D-pennep, VFX).

dopma: TOKYMEHT ¢ HMeHeM: Ha3BaHUeKoMMaHas _taskl2art.gif.
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Pasmep ¢aiina no 2 MB. Paspeiienue 256 x 256 px (nukcesei).

Kpumepuu oyenusanus

Kpurepuu Baaa
Croxer — Koudaukr — Happatus 5
Hanuyue crokeTHOro KOH(JIHUKTa 2
[TosuTuBHas Haes (cBepx3amaua) 2
Ectb pasBuTHe cioxera 1
Ha6pocok «ckpuHmoTa» 12
Ectb ycnoBHele Ul-u3obpaxxeHus 2
EcTb uBer/cBer/ToH 3
EcTb H306pakeHUs1 UTPOBLIX / HEUTPOBBLIX MePCOHAXKeN 4
EcTb n3obpaxeHus oKpyKeHUs 3
JusaiiH raaBHOro repos 15
[TepcoHax U3 ceTTUHra 2
Koctiom 2
OcBellleHue, TeHU 2
Jletanusamus nmepcoraxka (IOMOJHHTENbHbBIE SJEMEHTHI) 2

—_—

Amouuu (MUMHKA)

—

2 pakypca [T

3 pakypca I'T

Boabuie 4 pakypcos I'T

Konopucruka

Hcnonb3yercst 2-3 ToHa

Hcnonb30BaHO couyeTaHHe LBETOB MO OAHOW M3 OCHOBHBIX CXeM
VFX

AddekTsl coyeTaTCss MeXIY COO0H

BouJee 4

Bojee 8

IMopGop Tekcryp

TeKcTypbl rapMOHUPYIOT MeX1y COO0H

Bosee 4 tekcryp

Bonee 9 Tekcryp

Aynnoogopmiaenue

®doHoBast My3bIKa

3BYKH IepcoHaxa

3ByKOBbIE 3((HEKTHI

3BYKH OKpYXKeHH$

Myn6opn

EcTb 061lee HacTpoeHHe

— = W[ = (N[ (N[ —[W ||| W|W|P®|DND|—|W|wW]|D

EcTp 06muii BU3yasbHbIH CTHIb
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Kpurepuu Baaa
Bonee 8 nsobpakenuit 1
UI/UX 14
Bosiee 4 pa3HbIX 3/1eMeHTOB 3
BoJsiee 9 pasHBIX 3/1€MEHTOB 3
Hanuuue obiero crums 3
CoOTBeTCTBHE HACTPOEHMIO UIPBI U LIBETOBOMY DELIEHHUIO 3
KHonku, Kypcopsl 2
Heiipocetn 8
H3o0pakeHuss UMEIOT CMBIC/I 4
COOTBETCTBYIOT BU3ya/JbHOMY CTHJIIO UIPbI 4
HNHTepakTBHBIE 00BEKTHI 10
HMcnosb3oBaHUe CBETa B OKPYKEHHH 4
HMcnosib3oBaHue CBETOBBIX MPHEMOB 4
HMcnosib3oBaHWe CBETa B UIPOBBIX MeXaHHMKaX

AHuMauug 10
3anuKJ/IeHO 3
CoOTBETCTBYET CTHJIIO NPOEKTA

AHuMauus AJIMHHAS WIH CI0XKHAS 4
HUTOT: 100

3adaua 3.2.2.3. IIpoepammuposanue (100 6annos)

Temoi: 3HaHUe uHCMPYMEHMO8 04 pa3paboOmKu uep, HABbLK Peasu3ayul ueposovlx me-
XAHUK, NPOSPAMMUPOBAHUE, USPOBbLE MEXAHUKLL.

Ycnosue

VHTepHeT OKpysKaeT Hac IMOBCIOAY, Mbl MOJIb3yeMCS UM TOCTOSIHHO /I XpaHEeHHS,
nepenaud, rnoucka u o6paboTku nHpopmaunu. Coraacurech, OblI0 Obl IPYCTHO, €CJd Obl
Urpa He MOIJa B3aUMOJAEHCTBOBATb C TAKUM MOLUHBIM HHCTPyMeHTOM. B 3ToM 3amaHuu
YyUaCTHHUKH yuatcs ucnosb3oBaTb API, npenocraBieHHoe opraHusatopamu, IJs1 XpaHeHUs,
NPOCMOTpPa W U3MEHeHHs MH(pOpPMaLKU O pecypcax B Mrpe.

Peanuzauus sanauu neauTtcsi Ha TpHU YpPOBHA:

1. BasoBasi peanusanusi — no 30 6aJoB.
2. YcnoxHeHHast peanusauus — 10 60 6annos.
3. Tosnas peanuzanus — po 100 6anoB.

Onucanue 3adauu

Heo6xonrMo peannsoBaTb MeXaHUKY COXPaHEHMS W MOJy4YeHHs PeCcypcoB I0Jb30Ba-
TeJs1 U BHYTPUUTPOBBIX MarasuHOB C MOMOILBIO 3aTIPOCOB K CcepBepy. Y4YacTHHKaM IpeJo-
craBien API ¢ nmokymeHrtanuell mo crpykrype 3anpocoB. Kpome toro, Heobxonumo yuu-
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TbIBaTb BO3MOXKHOCTb WUIPBl Pa3HbIMHM HMIPOKAMM, COOTBETCTBEHHO, COXPaHEHHE [NaHHBIX
NOJ2KHO paboTaThb AJ/15 Pa3HbIX MOJb30BaTeJeH.

Pe3ynomam pabomot

Komannme Heo6XomMMO MPOAEMOHCTPHUPOBATh pabOTy MeXaHWKH B urpe. 2Kiopu mpu
NpoBepKe OyIeT OTC/EXKHBATh U3MEHEHHUs] M 3aMpPOChl HA cepBepe OT WUrphl (OyAeT UCIoJb-
30BaHO HOBOE MM$ T10JIb30BaTeNsA), B Clyuae OTCYTCTBHUS ONpeeseHHBIX 3alIPOCOB, 338 HUX
6ynet noctasseHo O 6aJoB.

Hononnumensvuan ungopmayus

e Uucrpykuus no pabore ¢ API: https://disk.yandex.ru/d/A6pT _157kDg
tHQ.

e [locsie oKOHYaHHUSI BTOPOTO 3Tana BCe 3aMHCH UTPOKOB, MarasvHoOB, JIOTOB U pecyp-
coB OyAyT CTEepPThl, OCTAHYTCS TOJBKO 3allMCH WIP, CJeN0BaTes]bHO, UTpa AOJKHA
yMeTb C03[1aBaTb UIPOKOB M MX MAarasuHbl caMa C HyJs, 3Has TOJAbKO uuid Hrpsl.

e PacnpocTtpansTh U nepenaBath AaHHble goctyna K API ctporo samperieHo.
e Anennsuuu Ha HyJeBble 6a/sbl He OyIyT PAaCCMOTpPEHBI.

e [lonymaiite o ToMm, Kak urpa OyneT paboTaTb B CJydyae OTCYTCTBHSI MHTEpHeTa,
TakKue CLIeHapUM Toxe OYAYyT pacCMaTPUBATHCS IPHU NPOBePKE.

Obujue kKpumepuu OUeHKU

e B npouecce paboTbl MexaHHWKa MPHUCHIJIAET 3aMpPOChl Ha cepBep.

e 3ampochl Ha CepBep He H3JHILHH, a cpabaThIBAIOT TOJBKO TMPU HaZOOHOCTH (ecsu
10 3aBeplIeHHI0 KBeCcTa UIPOK mosydaeT 50 MOHET, 3TO I0JKHO OBbITh Peasu30BaHO
B OIHOM 3arpoce, a He B 50 Mo OfHOH MOHeTe).

L ,HaHHbIe B 3arfpocax MOTYyT OBITh HHTYHUTHBHO COIIOCTAaBJIEHBI C COOBITUSIMU B urpe
(HaanMep, 3anpocC «U3MEHUTb KOJIHUYECTBO B nepeMeHHoﬁ honey» Ipyu U3SMEHEHUHU
KOJIM4yeCTBa «Mela» B Hrpe).

basosas peanusayus

MexaHrKa XpaHUT Ha cepBepe TeKylllee KOJHMUeCTBO BCeX M3MeHsSeMbIX UI'POBBIX pe-
CYPCOB /ISl ONpefie/leHHOro Urpoka. B npouecce npoBepku OyneT HaO/MOAATbCS H3MEHEeHHe
3HaYeHM MepeMeHHbIX Ha cepBepe MPU U3MEHEHUHU COOTBETCTBYIOLUIMX 3HAUEHHWH B HIpe.

Kpumepuu

e Ha cepBepe nosiBsisiI0TCA 3HaYeHUS] KOJIMUYECTBA PECYPCOB, KOTOPbIE MCII0/b30BaHBI
B UIpe.

e HaumenoBanue [IEPEMEHHBIX Ha CEPBEPE MOXKET OBITh WHTYUTUBHO OJAHO3HAYHO CO-
[TOCTaBJIEHO TIOKa3aHUAM KOJHYECTBa HEKOEro pecypca B Urpe.

e Ha cepsepe OOHOBJISIIOTCSI 3HAYEHHUS KOJIHYEeCTBa pecypcCoB IpHU KaXAOM HUX H3Me-
HEHHUH B HUTpe.


https://disk.yandex.ru/d/A6pT_15jkDgtHQ
https://disk.yandex.ru/d/A6pT_15jkDgtHQ
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e lrpa nonnepxrBaeT BO3MOXKHOCTb COXPaHEHHUsl NAHHBIX AJISI UTPOKOB C Pa3HBIMH
HUKHeHMaMU.

Ycnosxcnennan peanusayus

Kpome ykasaHHOro 3agaHusi, NpUBEeEHHOTO B TepBOM MYHKTe, HEOOXOAUMO OTIPaB-
JSITb Ha cepBep JIOTH, B KOTOPbIX OYyIeT yKa3aHo, B pe3y/nbTaTe KakuUX AeHCTBUH Ha
CKOJIBKO M3MEHHJIaCh HeKasl nepeMeHHasl. TakxKe He0OXOAUMO peasjiM30BaTb CHUCTEMY, NPH
KOTOpO# BaKHble HTPOBBIE TTApaMeTPhl (KOJHUECTBA PECYPCOB), KOTOPbIE XPAHSATCS Ha cep-
Bepe, ABJISAITCA 3aBelOMO NMPABUJbHBIMU. /11 3TOrO CjedyeT MUCIONb30BaTh 3aMPOChl Ha
noJlydyeHue NAHHBIX C CepBepa JJisl MOJyUYeHHUsl TeKYLlero 3HaueHus U MPOBOAUTH Orepa-
UK C 3THUMH JaHHBIMH, MOCJe OTMPAaBJsAs UX 00paTHO Ha cepBep. TakuM oOpa3om, BHe
3aBUCUMOCTH OT HM3MEHEeHHs KOJIMuecTBa PeCcypCcoB Ha JOKaJbHOH MallWHe B TeKYLIHH
MOMEHT, NpH INPOBeJEHUM I0Jb30BaTe/eM Olepaluil ¢ pecypcoM, KOTOpPble BJHSIOT Ha
ero KoJIM4ecTBO, TMOKa3aHUsl KOJHYeCTBa PecypcoB Ha cepBepe OyAyT MU3MEHSIThbCS JHIIb
NpPeayCMOTPEHHBIM UTPOH CIOCOOOM.

Kpumepuu

e Ha cepBepe nosiBssAI0OTCA 3HaYeHUS KOJIMUYECTBA PECYPCOB, KOTOPbIE MCII0/1b30BAHBI
B Urpe.

e HaumenoBanue [IEPEMEHHBIX Ha CEPBEPE MOXKET OBITh WHTYUTUBHO OAHO3HAYHO CO-
[IOCTaBJICHO TIOKa3aHUAM KOJHYECTBA HEKOEro pecypca B UIrpe.

e Ha cepBepe u3MeHSIIOTCS 3HaYeHHs KOJUUECTBA PECYPCOB, KOTOPble M3MEHSIOTCS
B UTpe.

e Urpa nonnep:KrBaeT BO3MOXKHOCTb COXPaHEHHUsl NAHHBIX AJISI UTPOKOB C Pa3HBIMH
HUKHeHMaMU.

e Ha cepBepe nosiBsisiloTCS COOOLLEHHSI, KOTOpPblE OMNMCHIBAOT MPUUHUHY H3MeHEHHs
KaKOH-TM00 U3 XPaHHMBIX IepEMEHHBIX U CaMO H3MeHeHHe.

e Jlor-coo0uieHust MO3BOJISIOT OAHO3HAYHO YCTAHOBHUTBb, YTO HEKOE NEeHCTBHE, MPOU3-
BeJIEHHOE KIODH B WIpe, MPHUBEJO K M3MEHEHHI0 NaHHOH mepeMeHHOH (MH(DOpMa-
THBHOCTb COOOIIEHUH).

e ll3MeHeHHe JI0Ka/NbHOTO 3HAUEHHs MepPeMeHHbIX, OTBEYAIUIUX 32 KOJHUYEeCTBO pe-
CYpCOB, He MO3BOJISIET U3MEHHUTh KOJIMYECTBO PECYPCOB Ha CepBepe.

Ilonnas peanusayus

Kpowme ykasaHHOTo B epBOM M BTOPOM NyHKTe, HY>KHO peasn30BaTb MarasvH BHYTPH
Urpel. B HeKHil MOMEHT MPOXOXKIEHHUS UIPbl HA CepBep OTIPABJSAIOTCH AaHHBIE O TOBapax
B MarasuHe, a UTPOKY OTKpbIBAeTCsl BO3MOXKHOCTb MOKYNAaThb 3TH MpeIMeThl 3a PecypcChl.
Kynnennble npeameTsl Tak:ke HeEOOXOAUMO COXPaHSITb HA CepBepe aHaAJOTHMYHO pecypcam.
Jnst nosiyueHus: [ONOJMHUTENbHBIX 6aJ/I0B CeyeT peasu30BaTh 00Jblle OfHOrO MpeiMeTa
B MarasuHe, MeXaHWKy IPOAaXKH IpeJMEeTOB, a TaKKe BCe MEXaHHWKH M3 MNpelblayILHX
KPUTEPHUEB.
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Kpumepuu

e Ha cepsepe MosiB/IAIOTCA 3HAUEHUS] KOJIMYECTBA PECYPCOB, KOTOPbIE HUCIIO/Nb30BaHbI
B WIpe.

e HaumeHoBaHHe nepeMeHHbIX Ha cepBepe MOxKeT OblTb HHTYUTHBHO OfHO3HAYHO CO-
MOCTaBJIEHO MOKa3aHHsM KOJNHYeCcTBa HEKOero pecypca B UIpe.

e Ha cepBepe u3MeHSIIOTCS 3HAYeHHs KOJUUECTBA PECYPCOB, KOTOPble H3MEHSIOTCS
B UTpe.

e Urpa nopnep:krBaeT BO3MOXKHOCTb COXPaHEHHUs NAHHBIX JAJSI UTPOKOB C Pa3HBIMU
HUKHEeHUMaMHU.

e Ha cepBepe MOABJIAIOTCA COO6LLL€HI/IH, KOTOpbI€ OIMHMCBIBAIOT IMPUYUHY HU3MEHEHHA
KaKou-1160 13 XPAHUMBIX MEPEMEHHBIX U CaAMO M3MEHEHHE.

e Jlor-cooOleHus MO3BOJSAIOT OAHO3HAYHO YCTAaHOBUTb, YTO HEKOe NelCcTBHe, NPOU3-
BeJleHHOe JKIOpDH B WIpe, MPHUBEJO K M3MEHEeHHI0 NaHHOU MepeMeHHOU (MH(DoOpMa-
THBHOCTb COOOIIEHHUH).

e ll3MeHeHHe JIOKAJbHOTO 3HAYEHHS [NepeMEeHHbIX, OTBE€YAIOUWKUX 3a KOJUYECTBO pe-
CypcoB, He ITI03BOJIAE€T USMEHUTLb KOJHUYECTBO PECYpPpCOB Ha CepBepe.

e MarasuH NpuUCyTCTBYeT B UTpe, B HEM eCTb XOTSl Obl OIMH MpeaMeT.

e JlaHHBIe O MpefMeTaxX B MarasuHe, a Take O UX CTOMMOCTH (H3MepsieMOH B HUIPO-
BBIX pecypcax), XpaHsTCs Ha CepBepe.

e B marasuHe mpucyTCTBYeT, 10 KpaiiHell Mepe, MATb NPeAMETOB.
e B marasuHe MOXKHO He TOJIbKO MOKyMNaTh, HO U MPOAABaTh MPeIMETHI.
e Ha cepBep ornpasasitorest oru ¢ uH(opManued o MOKymnKe/npopaxe.

e B MOMeHT MoKynKH, NMPofakH, a TakkKe OTOOpaXKeHHs 1leH TMPH 3arpy3ke MarasuHa
UH(OpPMAIUs 0 KOJUUYECTBE HEOOXOMHUMBIX U/HJIM UMEIOLIUXCS B HaJUYMU NpeaMe-
TOB MOJIy4aeTcsi ¥ OTNpaBJsieTcss Ha cepep nytem API-3ampocos.

Kpumepuu oyenusanus

Kpurepuu Bann

baszoBas nemoHcTpanus 30

Ha cepBepe nosiBaisitoTCSl 3HaueHHUsT KOJUYECTBA PECYPCOB, KOTOPble HCMOJNb30BaHbl B Urpe

HaunmeHOBaHHe MepeMeHHBIX Ha CepBepe MOXKET ObITh HMHTYHTHBHO OJHO3HAUHO COMOCTABJIEHO 4
MOKAa3aHHUSM KOJIHUECTBA HEKOETO pecypca B UTpe

Ha cepBepe 00HOBJSIOTCS 3HaYeHHUS] KOJIMYECTBA PECYPCOB NPH KaxKJAOM UX M3MeHeHHH B urpe | 10

Hrpa nonnep:x1BaeT BO3MOKHOCTb COXPaHEHHS AAHHBIX JIs1 UTPOKOB C pa3HbIMH HUKHeHMaMu 10

YcioxHeHHas peanu3anus 60

Ha CepBepe MosABJAITCA 3HAUYEHHSA KOJUYECTBA PeCypCoB, KOTOPbIE WCIIOJAb30BAHBI B UTpe 6

HanmMeHoBaHue NepeMeHHbIX Ha CepBepe MO2KET OBITH HHTYUTUBHO OOHO3HAYHO COIIOCTAaBJIEHO
NOKa3aHUAM KOJIMYeCTBa HEKOEero pecypca B Urpe

Ha cepBepe H3MeHSIOTCSI 3HAUEHHST KOJIHUECTBA PECYPCOB, KOTOPbIE H3MEHSIIOTCS B HIPe 10

I/Irpa noaaep2KrMBaeT BOSMOXKHOCTb COXPAaHEHUA NAHHBIX Jid UTPOKOB C PAa3HbIMU HUKHeHMaMH 10

Ha cepBepe nosiBisitoTcsl cooOlIeHNs], KOTOpPble OMHUCHIBAIOT NMPUUYUHY H3MEHEHHs KaKo#-a160 10
U3 XPaHHUMBbIX NEPEMEHHBIX U CAMO H3MEHEHHe

Jlor-coofiiennsi MO3BOJSIOT ONHO3HAUHO YCTAHOBHTH, YTO HEKOe jeHcTBHe, mpoussereHHoe | 10
JKIODH B HTpE, NPHUBEJO K U3MEHEHHIO JaHHOH MepeMeHHOH (MH(pOPMaTHBHOCTb COOOLIEHHUH)
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Kpurepuu Baaa

VMameHeHMe JI0KaJbHOTO 3HAUEHUS! TE€PEMEHHBIX, OTBEYAIOUIUX 32 KOJIWYecTBO pecypcos, He | 10
[I03BOJISIeT U3MEHUTb KOJIMYeCTBO PeCypCOB Ha cepBepe.

Iosnas peanusamus 100
Ha cepBepe mosiB/sI0TCS 3HAYEHHs] KOJIUYECTBA PECYPCOB, KOTOPbIE HCMOJb30BAHEl B HIpe 6
HanmMeHoBaHMe mepeMeHHBIX Ha cepBepe MOXKET ObITb HHTYHTHBHO OJHO3HAYHO COMOCTABJEHO 4

MOKa3aHUusAM KOJIMYeCTBa HEKOEro pecypca B Urpe

Ha cepBepe H3MeHSIOTCS 3HAUEHUS] KOJHUECTBA PECYPCOB, KOTOPBIE H3MEHSIIOTCSI B UTpe 10

I/Irpa noaaep2kMBaeT BOSMOXKHOCTb COXPAaHEHUA NAHHBIX NJid UTPOKOB C PA3HBIMH HUKHeHMaMH 10

Ha cepsepe nosiBaisioTcsi cooOlleHHUsl, KOTOPble OMHUCBIBAIOT MPHUMHY M3MeHEHHs] KaKOH-1160 10
U3 XPaHHUMbIX N€PEMEHHBIX U CAMO U3MeHEHHe

Jlor-coof1ieHusl M0O3BOJSIOT OJHO3HAYHO YCTAaHOBUTb, UYTO HEKOe [eHCTBHUe, NPOU3BeJEHHOEe 10
JKIODH B HTpe, TPUBEJIO K M3MEHEHHIO JaHHOH mepeMeHHOH (MH(pOPMAaTHBHOCTb COOBIIEHHH)

M3meHeHHe JI0KAJBHOTO 3HAUEHHs MEePEMEHHBIX, OTBEYAIOMIMX 32 KOJHYECTBO PECYpPCOB, HE 10
[03BOJISIeT U3MEHUTb KOJMYECTBO PeCypCOB Ha CepBepe.

MarasuH NpucyTCTByeT B UIpe, B HEM eCTb XOTsl Obl ONUH NpeaMeT 10

Ilanuble 0 mpeaMeTax B MarasuHe, a TAKXKEe O HX CTOMMOCTH (H3MepsieMOH B HIPOBBIX pecyp-
cax), XpaHsTCsl Ha cepBepe

B MarasuHe mpucyTCTBYeT, 10 KpalHel Mepe, MATb MPEAMETOB

B MarasuHe MOXHO He TOJBKO MOKYyNnaTb, HO U NMpoAaBaThb MpeaMeThI 10

Ha cepBep ornpasistioTcst oTH ¢ HH(OpMAIHed 0 MOKYyNKe/Ipogaxe

B MOMeHT TMOKYyNKH, NMpOAaXKH, a TakxkKe OTOOpaKeHHs IleH NpU 3arpys3ke MarasuHa, HHQOpP- 5
Malusi 0 KOJHYEeCTBE HEOOXONMMBIX H/HJIH MMEIOLIMXCS B HAJUYMK MPEIMETOB MOJydYaeTCs
W oTmpasJsieTcsi Ha cepsep myTem API-3ampocos

HUTOT: 100

3adaua 3.2.2.4. IIpodykm (300 6annos)

TemoL: sudeodemorncmpayus, npezeHmayus uepo8o2o NPoeKma, umoeositi 6uio.

Tu3ep uepot (30 6annos)

TemoL: npodykm, musep uepol, npezeHmayus ueposoco NPoeKma.

CospaiiTe KOPOTKMH U MHTPUTYIOLMI TH3ep, KOTOPHIH MpPHBJeYeT BHUMaHHE ayauTO-
pUU U BbI30BET HHTEpPEC K HIpe.

[Ipu co3naHuu TH3epa He 3abyabTe, UTO:

e HeoOXonMMO N06aBUTh Ha3BaHWe KOMaHIbl M UIPBHl B Hadaje THU3€epa, MPU 3TOM
KPEaTUBHOCTb TMOSIBJEHHUST IPUBETCTBYETCS;

e cJleyeT UCMONb30BaTh KauecTBeHHble MaTepuasnl (Full HD (1920x1080) u Bhiie);

e HYXHO Mofo6paTh MOAXOASIILYI0 MY3bIKY H 3BYKH, KOTOpble TepelalnT HacTPOEHHE
UTPBbI;

e KpeaTHB MPUBETCTBYETCS;

® IPONOJKHTENBbHOCTb TH3epa He NoJKHA npeBbiath 30 c.

HeO6XOILI/IMO OTINPAaBUTDb CCLIJIKY HAa BHAEO B Ka4yeCTBE PEILICHUS.
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Kpumepuu oyenusanus

Kpurepuu Bann
KauyecTtBo MoHTaka 4
HasBanue komaHIb! 1
HasBaHue urpsl 1
CoelMHeHHbBIE KaIpbl HECYT IJIABHYIO MBIC/b 2
KauectBo maTepuana 5
Xopoiee kagectso Buaeo (Full HD (1920 x 1080) u Beirie) 2
Kosnuectso moToB (2-3 — 2 6aJjia, 4 u Gosblie — 3 GaJia) 3
*He cunTas 3aCTaBKH

KauecTBo 1eMOHCTpPALK TOCTOMHCTB UTPbI 3
CrenaH akLeHT Ha apT 1
CrhenaH akKLEHT Ha TeHMJIeH 1
ClhenaH akLEHT Ha CIOXKET 1
3ByKOBOE peleHHE 5
Hanuuue mMy3seiku 2
3BYKH W3 UTPbl, KOTOPblE MPUAAIOT KOHTPACT TH3EPY 3
TBopueckoe pemeHune (KpeaTun) 10
TBopueckoe peleHue 5
YBJeKaTeNbHOCTD/ IMHAMHYHOCTh TH3Epa b)
CooTBeTCTBUE LIEJEBOM ayANTOPUHU 3
CoOTBeTCTBUE 1IEJEBOH ayIUTOPHH 3
Bcero: 30

IIpesenmayus uepor uneecmopy (50 6annos)

Temol: npodykm, npezenmauus uepog8oeo npodyKma.

[lopa npeseHTOBaTh Urpy 3aKa3uuKy, Ajs 3Toro Tpebyercss co6paTb Bce HApabOOTKH
B eIMHYI0 NPe3eHTAalMI0 M pacckasaTb Npo NpoekT. Huke mnpencras/ieH wabaoH AJs
npe3eHTalUuH, KOTOPbIH HEOOXOAUMO HUCIOJb30BATh.

[TponeMoHCTpUpPY#TE MHBECTOPAM, YTO Cepbe3HO HacTpoeHbl Ha ycrex! Haunute Be-
cTH «J[HeBHHUK pa3paboTuHKa» Ha MPOTSIKEHHUH BCETO TepHOsia BTOPOTO 3Tarna — MHBECTO-
pel olieHsIT. He crecHsifiTech fe/MUThCS HOBOCTSIMM 00 WUrpe: MHULIUTE MOCTHl HA MIKOJBbHOM
caiTe, B MOMyJsIipHBIX KaHanax u gaxe B CMMU!

[[Ta6soH mpeseHTauuu: https://disk.yandex.ru/i/PwUulW91TNCZ-A

Kpumepuu oyenusanus

Kpurepuu Bann
ITacmopt urpsl 2
Hanuune 0610k UTpbl (06J102kKa TpUBJeKaTeabHa +1) 1
HasBanue, xkaHp, CeTTHHT, MjardopMa W ayIUTOpUsl yKa3aHbl BepHO (1l 6ann — 4YacTHYHO 1
BEPHO)



https://disk.yandex.ru/i/PwUu1W91TNCZ-A
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Kpurepuu

bann

Hrps1 pedepeHcol

HackosibKo mpaBHJIBHO MPOBeleH aHaiu3 pedepeHcoB U MO KAKOMY M3 MPU3HAKOB (MeXaHH-
KH/BU3yaJ)

Omnucanne reiminies

JlaHo onucanue ¢ kpatko# npeeit (1 6amn — HeBaxkHO, 2 6ajla — HOpPMaJbHOE)

Onucaunne 1A

BoBieuenHocTthb

[Icuxotun

Bospact

Teiimausaitn

MotuBauus Urpoka (core MeXaHHKH)

OnucaHbl MeXaHHKH

Aprt-koHuennus + mood board

[TpaBusbHO Mon06paH BU3yaJsbHBIH CTHMb

Hackonbko nogo6paHHble pedepeHChl COOTHOCATCS ¢ UTOTOBBIM CTHUJIEM HUTPHI

ITouemy BBl BepuTe B 3Ty HAEIO?

npOBEL[eH aHaJ/Iu3 KOHKYDPEHTOB, MPUBEACHbl 1HarpaMMbl, CTaTUCTUKA MMOXO0XKHUX HUID U Pe3yJib-
TaTbl OIIPOCOB H HCC/IeJOBAHU I cpenu 1LeJIeBOH AyOIUTOPHH, SKCIEPTHbIE MHEHHSA B O6.HaCTI/I,
Ha KOTOPYIO OPUEHTUPOBaHA HWIedA, aHAJU3 TPEHOOB U MEPCIEKTHUB PASBUTUA PbIHKA.

N | W (N[ — | W[ NN (N[NNI NN

[Ipukpennen Telegram-kaHan urpbl «J{HeBHHK pa3paboT4HKa», JUOO J0Oble APYyTHe CTAaTbH
06 urpe B CMH, Ha mKoJbHOM caiTe U Jp.

Bupgeo reiimmiesi + 6uag (CBOM BKYC)

25

Hannuue pabouero Ul + Hackosnbko Ul aBisieTcss HHTYUTUBHBIM

Hacko/ibko refiMmiiedl morpyzkaet urpoka (momiepXkaHue TeMIla MIPbl, KOJHYECTBO 3ajad Ha
BECh refMILIeH )

Hacko/ibko aHMMalL{K CIIOCOGCTBYIOT PA3BUTHIO TeMIa WUrphl (M1aBHOCTh/Pe3KOCTh aHUMALUHU
B 3aBHCHUMOCTH OT TeMIIa)

Peanusanus mMexaHUK Kak CII0CO0 3aMHTepecoBaTb UTPOKa

UrpabesnbHocTh

Komanga — moprdonno

[IpuxpemnieHo $hoTo/apT yuyacTHHKa

an/IBEIleHO mo 2 3ajayl — 4YeM 3aHUMaJiCd YHaCTHUK KOMaHIbI

— | —= | N| 1| O

Bcero:

50

IToneznocmeo. «Bepnoea» 8 uepe (50 6annos)

Temoi: npodykm, ueposoti cemmune.

[logrotoBbre mpeseHTaluio, B KOTOPOH OyneT 0O0OCHOBaHA MOJIE3HOCTb UIPHl U CET-
TUHT «bepsora». HyxHO mpomeMoHCTpuUpoBaTh, Kak HUrpa CHOoCOOCTBYeT Pa3BUTHIO TeX-

HOJIOTHYECKHUX HABbLIKOB, MOMNYJAAPH3aIHH IIKOJbHBIX MPEAMETOB U PEHIEeHHWI0 aKTyaJbHbIX

COLlMaJIbHBIX l'IpO6.HeM. Takxe CJeNyeT MoKa3aTb, KaK B He€ HHTErpHupoOBaHbl 3JEMEHTHI

oOyueHHsl AJS M0Jb30BaTeJsel.

[ITa6soH nmpe3seHTauuu: https://disk.yandex.ru/d/EHVhMv41hUOB4w.

Bbpenn-nnardpopma HK®PIT «Bepmorar: https://disk.yandex.ru/i/HgRCX1H


https://disk.yandex.ru/d/EHVhMv4lhUOB4w
https://disk.yandex.ru/i/HqRCXlH0Up47hQ
https://disk.yandex.ru/i/HqRCXlH0Up47hQ
https://disk.yandex.ru/i/HqRCXlH0Up47hQ
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0Up47hQ.
Hkouku urp: https://disk.yandex.ru/d/3P6nsvQCqg7dltA.

Heo6xonumo ornpaButh B hopmy aitn npesenrauuu (dhopmat: pdf, no 50 M6).

Kpumepuu oyenusanus

Kpurepuu Bana
ITonesHoctb Urpsbl 25
HMrpa crnoco6CTByeT pasBUTHIO HaBBIKA M3 CQephl TEXHOJOTHE (MporpaMMHpOBaHHE, KOHCTpY- 5
HUpOBaHKE, MOAEJIUPOBAHUE, TPOEKTHPOBAHHE U T. II.)

Hrpa crnocoGCTByeT MomyJisipu3alldy LIKOJbHBIX MPeIMeTOB (MaTeMaTHKa, (hHu3KKa, HH(opMa- 5
THKa U T. ]1.)

B urpe mpezncraBieHa akTyasbHas [Jist 00lIeCTBa mpobseMa (3KoJorusi, riobalbHOe MOTere- 5
Hue, ypOaHHU3aLus U T. I.)

HurepakTiBHOE 00yueHHe (MrpoBasi Cpefia MO3BOJISIET HIPOKAM YUUTHCSI HA MpPakKTHKe (pas- 10
JIMYHbBIE CTPATETHH B HUIPE))

Cerrunr «BepJora» 25
[IpencraByeHHOCTh B Mrpe Tpaguuuil cerTHra «bBepsora» (TBopel, mepBompoxopel, GHOUH- 5
JKEeHep | T. I1.)

Hcnonb3oBaHue KIIOYEBBIX CJIOB CETTHHTA (MefOBasi SKOHOMHKA, HeOeCHasl LUBUIM3ALIUS, K- 5
Bususauus CeBepa, MyTelIeCTBUsI Uyepe3 KPOTOBbIE HOPBI, OHOWHKEHEPHs U T. [I.)

Hrpa He HapyliaeT npuHUUIBE MHpa «bBepmoru» 5
Hanuuue B Wrpe OTCHIIOK K TEPCOHa)KaM U CIOXKeTaM IPYTHX HIP H/HIH KOMHUKCOB 0 «DBep- 5
Jgore» (urpel — «AKamgemusi», «3alluTa maceku», «Akamemuss NpoHOB», «2KypHan KanmutaHa
TyHnpel»; kKoMukesl — «Kubepnaceka», «TaiiHa nponasuiero menas, «OmnacHoCTb ¢ MeIOBOH
ropbl», «OTPOKH IBYX BCENEHHBIX», «BUHTOKDBLT /st apyra» u 1ap.)

Hrpa paciupsier mup «bepJsoru», HOMOJHSAET CETTHHT )
Bcero: 50

Cmpanuya na VK Play (70 6annos)

Temoi: npodykm, nybaukayus uepsv. Ha niamgopme.

CosnaiiTe npuBJeKaTe bHYI0 CTpaHULY AJs Urpel Ha nuatdopme VK Play. Ctpanuu-
Ka J0JI’)KHa ycIleTb NMpoHTH Momepauuio. (Monepauus MOXKeT 3aHUMaTh OT JIBYX 10 CEMH

pabouux JHEH, M03TOMY He 3aTATMBaUTe ¢ 3TUM 3anaHueM!)

Heob6xonumo cosnath kabuHeT paspaboruuka: https://documentation.vkpl

ay.ru/p2p_vkp/p2p_application.

B kabuHeTe MOryT peructpupoBaThes paspabotuuku ¢ 18 ser. Ecau yyacTHuKam
ellle He MCIOJNHUIOCH 18, MOXKHO 3aperncTpUpoBaTh aKKayHT Ha UMS CBOEro HAaCTaBHHKA,
YUUTeJsl, POAUTEJS UJH JI0O0r0 APYToro uesoBeka crapiie 18 jietT, ¢ KOTOPBIM Y KOMaH[bl

€CTb CBA3b.

Kpumepuu oyenusanus

Kpurepuu

baan

Crpannuka VK Play npomaa moaepanuio

70



https://disk.yandex.ru/i/HqRCXlH0Up47hQ
https://disk.yandex.ru/i/HqRCXlH0Up47hQ
https://disk.yandex.ru/i/HqRCXlH0Up47hQ
https://disk.yandex.ru/i/HqRCXlH0Up47hQ
https://disk.yandex.ru/d/3P6nsvQCq7d1tA
https://documentation.vkplay.ru/p2p_vkp/p2p_application
https://documentation.vkplay.ru/p2p_vkp/p2p_application
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Kpurepuu Baaa
Crpanuuka VK Play npomsa monepanuio 70
Bcero: 70

Hemoncmpayus ueposozo npomomuna (70 6annos)

Temol: npodykm, ueposoti npomomun.

JlemoBepcus 10/12KHA IPeOCTABUTD LeJOCTHBIH UIPOBOH OIBIT, MOTOMY CJleflyeT Mpo-
paboTaTb ITambl OT 3allyCKa UIPbl 0 KOHLA MPOXOXKIEHHS NeMOHCTPALUOHHOIO yPOBHS.
B npoToTumne nosxeH ObITb reliMIyed Ha 5 MHUH HUIPHL.

IIpumepHbIi NJIaH neMOHCTpPauuu Urpsl (3 MuH)

OxHO MeHI0 W HacTpoeK — 5—10 c.

O6yuenue B urpe — 20-30 c.

[Tokas reiimnies — 40-60 c.

JleMOHCTpaIUsi UI'POBBIX MeXaHHUK (Kop-reiimmiiedt U mera-reiimmieit) — 30-40 c.
Juzaiin yposHe# u noruka — 30-40 c.

3aBeplieHre redmIes.

OTHpaBbTe CChIJIKY Ha BUIEO0 B KAa4eCTBE PCILICHHA.

OcHoBHBIE KpUutepu OoeHNBaHUdA

BusyasnbHoe Mcno/iHeHHe TVIaBHOTO MEHIO WUIPBI, CIIOCOOCTBYIOIlEe 3aWHTEPeCcOBaH-
HOCTH UTpOKa.

Hanuune obyuaroniero KOHTeHTa U MOJACKA30K B UTpe.

PasHooOpasue 1 BapuUaTUBHOCTb TeHMILesi, AEeMOHCTpalMs Hayasja, CepeluHbl
U KOHLA WUTpBHL.

HanosHeHHOCTb UIPOBBIX YPOBHEH.

BusyasnbHas TOTOBHOCTB MpoeKTa: paboTocnocoO6HbIE U npopucoBaHHbid Ul, roro-
Bole 2D-cnpaiitel uau 3D-momenu ¢ Tekcrtypamu u mednepamu. Hamuune HIIC,
aTMOC(HEPHOCTH U KOHTPACTHOCTH UI'POBOTO MHUPA.

Peanusauus kop-reiiMmnies U MeTa-redMILies.

Hanuune 3ByKOB ¥ My3blkKu. B urpe n0/KHO ObITb HECKOJBKO TPEKOB C IMJIABHBIM
MepexofioM MeX 1y co00H (MoKaXKUTe NaHHbIH Mepexof B BUIe0). Takxke He 3a0y/b-
Te 100aBUTb 3BYKU NEeUCTBUH.

Conep:KaTesbHOCTb UIPHl B MJlaHe 0O0yueHHUs] U YCTaHOBKH MPaBUJI.

Kpumepuu oyenusanus

Kpurepuu Bann

MeHrio 3

Hanuune rimaBHOr0 MeHIO

BI/I3yaJI [JIaBHOI'O MEHIO NOAOrpeBaeT MHTEpPeC K urpe

OGyueHue

Hanuuue (4epes KBecT, HH(POPMALMOHHBIE 3/1EMEHTHI, TPEHUPOBOUHYIO 30HY)

Hausnnuue nmonckasok

— N | O | N[ —
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Kpurepuu

bann

[ToHATHOCTB U TpocTOTa 0OyUYeHHUs

Peann3zoBanHbIe HUTrpOBbl€ MEXaHUKHU

PasHoo6pasue reiimmies

[IpoxonumocTh Urphl (MOKa3aHbl 3 CTALWK UCPHl — HAdaso, CepeirHa, KOHEI)

HO[[I[ep}KaHI/Ie CEeTTHUHIa

BapuaTuBHOCTb HHTEpPAKLHUH (MTPOK MOXKET IPUHSITH PelIeHHE)

Copepxanme. Jloruka UrpoBoro ypoBHs

OTcyTCTBHE MYCTOrO NPOCTPAHCTBA

[TonHoTa KapThl

— [ N[N | N[N DN DO GO

PasHoo6pasue Heurpobbix nepconaxkeit (HIIC)

—

Hecko/ibKO BHIOB ClieHAPHEB WTPbl/B3aUMOAEHCTBHS ¢ 0ObEKTAMH

[\]

HpOCTOTa HaBHUT'allUH I10 ypOBH}O/KapTe

—_—

Kop-reiimniei u meta-reimiien

[lesocTHOCTD refimmiess (Hauaso/KoHel, MOHATHOCTh, yIIpaBieHHe)

Peanuzanus MexaHuk mo T3

Peanusaliyst oTHe/NbHBIX FedMIIEAHBIX (hUUelt (HampuMep: OHAJIOT, KBECT — €CJH eCTb Mexa-

Huka: 1 6ajJ, ecau TpaMOTHO paboTaet: 3 GaJjia)

W W | w | ©

HrpoBoii nuKa (MoKa3aH B BUIEO)

JedictBre (4TO-TO caeJiaiu)

O6patHasi cBsI3b (32 3TO YTO-TO MOJYUHJIH)

[Tporpecc (cMorsiv mpokauaThesi 3a cyeT meta-MeXaHUKH)

Hurepdeiic (UI/UX)

BusyanbHbI CTUIb UHTepdelica COOTBETCTBYET CTHUJII0 UTPhl

Copnep:KaTeJbHOCTb (IIPUBBIYHBIE UTPOKY MKOHKH: 1, IOHSATHOCTB: 1)

OtcyterBue nepen3beitka Ul-371eMeHTOB BO BpeMsi UIPbl

[NORN B CORN [ W2 (=~ B (N T B N R B \O R (= )

Crtuab urpsl (Bu3yaus)

—
N

HpaBHanoe BBINTOJIHEHHE aHUMaluH

—

KoHTpacTHOCTb UTPOBOro MHpa

Caer

CJI0KHOCTb TpauKH

Armocdepa

AcreTHKa (emuHOOGpasue)

PasHoo6pasue crpaiitos/3D-moneseit

Mysbika u 3ByKHU

Hanuuue mysbiku (1-2 Tpeka — 1 6asi, > 3 Tpeka — 2 Gana)

KauectBo nog6opa My3blKH

— N[N DN DN —

[InaBHasi cMeHa TPEKOB

—_

Hanuune 3BYKOB OT IpenMeTOB (OTKPBITHE UEr0-TO, B3STHE TPELMETa)

Hanuuue nepconaxkubix 3BykoB (Bpar, ['T, HIIC)

OTcyTCTBHE MPOTHUBOPEUHs MEXIY 3ByKaMH H NEeHCTBUSMH

CopnepikaTebHOCTb UTPBI
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Kpurepuu Baaa
YuebHble meficTBUs (Mrpa 4eMy-TO MOXKET HAYUWTh) 1
[ToHATHOCTb MpPaBUJ (MIOHATHOCTb HTPOKY OCHOBHBIX MPHHIHIIOB HTPHI) 1

—

Hannune ueTkux YKaSaHI/IIjI UTPOKY, UTO AeJaTb (HCHbIX H HEHCHbIX)

OTCyTCTBHE arpecCHBHOCTH MIPOBOH cpelbl (HETaTHBHOE BO3IEHCTBHE HA TICHXHUKY UIPOKA)

YHUKaJIbHOCTh HUT'pPbI

YHHUKa/IbHblE MEXAHUKH

—_ = | | —

YHukaneHast rpaduka (HeoOBIYHBIH CTHJIb)

YHuKaabHas upes 1

Bcero: 70

Hmoeosotii 6und (30 6annos)

Tema: npodyxkm.

Ycenosue

JlemMoBepcHsi Urpbl MOXKET MpencTaBaATb cOO0H Kak Habop U3 YpPOBHEeH, TaK WU OAHH
KOMIIJIEKCHBIH ypOBEHb, TJIaBHOE — 3TO MNPOAEMOHCTPUPOBATh BCE HUIPOBble MeXaHHKH
U TOJIHOLIEHHBIH WI'POBOH Mpollecc.

OlleHKa 1eMOBEPCHH 3aBHCHT:

® OT CTaOHJBHOCTH M MPOHU3BOAUTENBHOCTH (H0J2KHA pabGoTaTh Ge3 BBIJIETOB W 3aBU-
caHui);

® OT KOPPEKTHOCTH PabOThl 3BYKOB U MY3bIKH;

e OT yrnpaBJjeHHus (peajr30BaHO WHTYHTHBHO, MEXaHUKH PabOTalOT CTabHJIbHO, UTpa
MPOXOANMA;

e OT 3/IeMeHTOB HHTep(elica (paboTarOT KOPPEKTHO);

® OT Ha/MYHsl MEHIO HACTPOEK;

® OT HaJMYHsl MEHIO-May3Hhl;

e OT BO3MOXXHOCTH BHIHTH M3 HMIPHI Yepe3 KHOMKY BbIxon;

® OT yBJIEKATEJbHOCTH.

Heo6xonuMo 3arpy3uTb HCXOMHBIE KOI CBOEro MPOEKTa Ha OJWH M3 MPeACTaBJIeHHBIX

HUXKE CEePBHCOB:
e GitLab;
e GitHub.

Kon mosi»keH ObITh B IrJ1aBHOH BeTKe (master WM main).

Kpumepuu oyenusanus

Kpurepuu Bann
CraONIBHOCTh U NMPOU3BOAUTENBHOCTh 6
Hrpa pa6oTaer 6e3 BBIJIETOB U 3aBUCAHUN 2
Hanuune coxpaHeHUs] JaHHBIX 2
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Kpurepuu Baaa
I'pacuka u aHuManus paboTaloT IJIAaBHO U 6e3 OLHO0K 2
Mysbika U 3ByKH 4
Mysbika paboTaeT KOPPeKTHO 2
3BYKH paboOTalOT KOPPEKTHO 2
Ynpasienue 6
YnpaBJ/ieHUe peau30BaHO HHTYUTHBHO W MOHSTHO 2
MexaHUKH paboTalOT CTaOHJIBHO ¥ HE MMEIOT KPUTHUECKHX 06aros 2
[TpoxomumocTb UTrpBl 2
AueMeHThI HHTeperica 9
Bce HeoGxomuMEBle 3/1eMeHTHl HHTepdeiica Ha MecTe U paboTalOT KOPPEKTHO (BHYTPH MEHIO, 2
MeHIO-T1ay3bl)

D heKTUBHOCTL peasn3allid paboThl 3JeMEHTOB HHTep(elica BHYTPH UIPbl 2
Hanuune MmeH10-HacTpoek (MCIIpaBHOE H3MEHEHHe I'POMKOCTH 3BYKOB M My3bIKH — 1 Gamn + 3
H3MeHeHHe paspellieHds skpana — 1 Gaj (2 Gania, ecyiu Urpa afanTHPOBaHaA K He CTaHAApPT-

HOMY COOTHOLIEHHIO CTOPOH, Hampumep: 16: 10, 21:9, 4: 3))

Hanuune meHo-nayssl 1
Bo3MoxKHOCTh BBIUTH M3 UIpbl Yepe3 KHONKY Bbixon

YBiI€eKaTeJbHOCTh 5
HWrpa 3arsirMBaeT W BbI3bIBAET KeJaHWE HrpaTh Jajblle, HaJHYHe HHTEPECHBIX 3J1eMEHTOB, 5
CTUMYJIMPYIOLINX MPOIOJKHTE UIPY

Bcero: 30




4. 3aKJI0UYnNTeJbHbIN 3TAall

4.1. Pa6ora nactaBauka HTO npu noaroroBke
K aTamy

Ha sTane nmoarotoBku K 3akmawountenpbHoMmy 3Tany HTO HacTaBHUK pelnaeT nBe Bax-
Hble 3271a4M: MOMOILLb YYaCTHUKAM B MOATOTOBKE K MPEACTOSLIMM COPEBHOBAHUAM U (op-
MHUPOBaHHE YCTOMUMBOH U CJaKeHHOH KOMaH[bl. 3aKJ/II0YUTENbHBIN 3Tarn TpeOyeT BbICOKOH
CJa’KeHHOCTH, YBEPEHHOCTHU U IMyOOKHX 3HaHUH, U HACTABHUK CTAHOBUTCS TeM, KTO 00b-
eIUHSEeT YCUJIUA YUACTHUKOB U HAMpPaBJseT UX B HYXKHOE PYCJIO.

HacraBHuK nomoraer YUYaCTHHUKAM:

e pas3oOpaTh 3aJaHUsl MPOLIIBIX JET, HUCIO0JAb3ysl O(UIHadbHble COOPHHUKH, UTOObI
MOHATh CTPYKTYPY (PUHAJBHBIX HCHBITAHWH, THUMBl 3afad U OXKHAAEMbIH ypOBEHb
CJIO’KHOCTH;

® HM3yUYHTb OpraHH3allMOHHbIE 0COOEHHOCTH 3aKJIYHUTEJBHOTO 3Tala, BKJO4Yad q)Op-
MaT IMpoBEAEHHUdA, perJaMeHT, IIPOAOMXKUTEJNbHOCTD U TEXHHUYECKHEe HIOAHCHI,

® CIJIAHHMPOBATh MOATOTOBKY — HAa OCHOBe NaThbl HadaJja (pUHajla COCTaBJseTCs yeT-
KHH rpauK 3aHATHH, B KOTOPOM pacIlpefiesleHbl TeMbl, IPAKTUKYMbl U KOMaHIHbIE
TPEHUPOBKH;

e o0paTuThCsl (MPH HEOOXOAMMOCTH) 3a KOHCyJbTallMel K paspaboTyvkaM 3anaHuH
10 NPO(UJ/II0, YTOUHHUTb, Ha KaKHe acleKThl OATOTOBKH CJjelyeT oOpaTUTb 0coboe
BHUMaHHe, U MOJNYYUTb AONOJHHUTENbHblEe MaTepHUasbl.

Takxe pekoMeHayeTcsl yyacTHe B MepOINPUATHSIX OT OPraHU3aTOPOB, TAKUX KakK:

® YCTAaHOBOUHble BeOWMHApbl U OTKPLITEIE Pa3bophl 3a/ay;
® XAaKaTOHBI, NPAKTUKYMbl U MacTep-KJacChl 1Ji1 (PUHANHCTOB;

e BCTpeuH B OHJaKH-(opMare, HHPOPMALUA O KOTOPHIX nybaukyercs B rpynne HTO
Bo «BKoHTakTe» U B Teserpam-uarax npodguJen.

HacraBHuky Heo0XoauMmo yae/auTb BHUMaHUe paboTe Ha (POPMHUPOBAHHMEM YCTOHUH-
BOH, NMPOAYKTUBHOM U MOTHUBHUPOBAHHOH KOMAaHJBIL:

e CnioueHue KoMaHAbI. DTO 0COOEHHO aKTyasbHO, €CJIM yYaCTHUKU KUBYT B pas-
HBIX ropofax. PerysnsipHble OHJAHH-BCTpeud, coBMecTHas paboTa Hal 3afadaMu
U HedopMaJsbHOe OOlleHHe MOMOraloT HaNaJuTh J0OBEpHE W YJAYULIUTb KOMaHAHYIO
IUHAMUKY.

e Ananus poJeit. HactaBHUK BMecTe ¢ KOMaHIOU ompefienisieT, KTO 3a UTO OTBeYaerT,
KaKue 3aJaud BXOASIT B 30HY OTBETCTBEHHOCTH KaKJAOTO y4aCTHHKA. Takxke 00-
CYXKJAI0TCS BO3MOXKHOCTH B3aHMO3aMEHSIEMOCTH Ha CJydaill HelpeaBUIEHHBIX CH-
TyaluH.

e Onenka KommneTeHUMU. BaxkHO omnpenennTb, KAKUMH 3HAHUSAMU U HAaBBIKAMH yxXKe
06/1a1al0T YYaCTHUKH, a Kakue HeoOXonuMo pa3BuTb. Ha ocHoBe 3Toro ¢opmupy-
eTcsl UHAWBUAYANbHBIA U KOMAaHAHBIH MJIaH MTOATOTOBKH.

e YyacTue B NMOATrOTOBHUTEJbHbIX MEPONPUATUAX OT Pa3padOTUMKOB Mpoduien.
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[Tepen 3ax/rouuTe/bHBIM 3TAllOM MPOBOASTCS YCTaHOBOUHble BeOHMHApBI, pPa3bophl
3a/1au MPOLIJBIX JIeT, TPAKTUKYMBbl, MacTep-KJacchl AJs puHanuctoB. MHpopmarus
0 Takux Mepornpusatuax nyomaukyercs B rpynne HTO B VK u B yarax npoduneit
B Telegram.

e IIpakTuka B popmare XxaKaToHOB. HacTaBHUK MOXKeT OpraHW30BaTh AUCTAHIMOH-
Hble XaKaTOHbl WJIM MPaKTUKYMbI C UCMOJb30BAHWEM 3aflaHUH MPOLIBIX JeT U Me-
TOAWYECKUX peKOMeHJIaUUH U3 o(uLHUaIbHBIX COOPHUKOB.

TakrM 06pa3oM, HACTaBHUK CTAHOBUTCS KOOPAMHATOPOM M MOpPaJIbHOH ONOPOH KO-
MaH[bl, OMoOrasi MpoUTH 3akaw4yuTenbHbldl 3tan HTO ¢ mMakcuMasbHOH yBEpPEeHHOCTBIO
U pe3y/bTaTOM.



4.2. IlpenMeTHBIN TYpP

3ajgaun TpeTbero 3Tana NpeiaMeTHOTo Typa Mpodu/s no UHPOpMaTUKe OTKPLITHI AJS
pelleHUs. Y4yacTHe B COpPeBHOBAaHMHU JNOCTyMHO Ha mnsatdopme Hupexc.KoHrtecr: https:
//contest.yandex.ru/contest/72671/enter/.

4.2.1. Uudopmaruka. 8—11 kaaccsl

3adaua 4.2.1.1. Konmeiinepot (10 6annos)

HNmsa BxogHoOro (pai?ma: CTaHAAPTHBIA BBOA WJM input.txt.
Hmsa BbixogHOro ¢paiya: cTaHIApTHBIM BBIBOI MJM output.txt.
OrpaHuuyeHue 1Mo BpeMeHH BBINOJHEHHS MPOrpamMmsbr: 1 c.

Orpanuuenue no mamaru: 64 Moaiir.

Ycnosue

Kot MartpockuH 10poc 10 BBICOKOH N0JKHOCTH B TpaHcareHcTBe. bouky OH yxe He
KaTHT, a 3aHHMaeTcsl OTIIPaBKOU I'Py30B KOHTeHHepaMu. B Touke oTmpaBseHHs] CKOMUJIUCDH
a OOJIBLIMX KOHTeHHepoB M b Majbix. MaTpoCKHMH HOJKEeH CIJIaHHPOBaTh U 3aKas3aTh
Heo6X0oMMMOe KOJHUECTBO MaaT(OpPM I/ X MepeBO3KH (OTKPHITHIX BAroHOB, MpenHa-
3HAUEHHBIX [JIs TIePeBO3KH I'Py30B, He GosiliMxcsi aTMochepHbiX Bo3aelcTBui). Ha onny
niaThopMy TeXHUYECKH MOKHO MOMECTHUTb JHOO /Ba OOJbILIUX KOHTeHHepa, JHOO0 OLUH
60Jb1I0H U NBa MaJbiX. FIHBIX crioco6oB 3arpy3uth miaatdopmy HeT. Tak Kak 3akas mJjat-
(OpPMBI CTOHUT HeHer, TO SKOHOMHBIH MaTpOCKHH HUKOT/a He OTIPABUT HENOTPYKEHHYIO
nsnatpopMmy. Ecan HekoTopoe KoaiMyecTBO KOHTEHHEpPOB He MOJY4MUTCs 3arpysuThb ceiyac,
OH OTIPABUT MX Ha OXKUJAHHE JI0 CJedyIOllero 3akasa.

Tpebyercsi momoyb MaTpoCKHHY M MOACKA3aTh, KAaKOe MaKCHMaJbHOE KOJUUeCTBO
n1aT(opM OH MOXKeT 3aKasaTb, UTOOHl BCe MJIAT(OPMBbl OblJIM TTOJHOCTBIO 3arpy2KeHbl KOH-
TelHepaMH [Jis OTIIPaBKH.

Popmam 6xo00HbLX OaHHbLX
B ennHCTBeHHOH CTpOKe coiepxKaTcsl [Ba LeJblX 4Mcjaa a U b yepe3 mpoben —

KOJIMUYeCTBO OOJBIIMX U MaJblX KOHTGﬁHGpOB B TOUKe OTHpaBJIeHI/IH COOTBETCTBEHHO,
0 < a,b < 100.

Popmam 661x00HbIX OAHHBIX

BriBecTu B oTBeT OAHO YHUCJO — MdKCHMaJbHO€ BO3MO2KHO KOJHUYECTBO HJIaT(popM,
KOTOpbI€ MOJYYHUTCA IOJHOCTbIO 3arpy3uThb MPU YKa3aHHBIX BbIlI€ YCJ/JIOBUAX.


https://contest.yandex.ru/contest/72671/enter/
https://contest.yandex.ru/contest/72671/enter/

155

Ipumepot

CranpapTHbIi BBOJ

5 7

CraHpapTHbIN BBIBOJ,

4

Ipumep npoepammoi-pewsenus

Huxxe npexncrasieHo peleHre Ha si3blke CH+-.

C++

#include<bits/stdc++.h>
#define int long long
using namespace std;
signed main() {
int a, b;
cin >> a >> b;
int bl = min(a, b / 2);
a -= bl;
b -= bl * 2;
cout << bl + a / 2 << endl;

© o N U R W N =

o

—

3adaua 4.2.1.2. Tpu eopoda (15 6annos)

Himsa BxomHoOro ¢paiisa: cTaHIapTHBIH BBOJ MM input.txt.
Hima BbIxogHOro (paijia: cCTaHAAapTHBIA BBIBOJ W/IM output. txt.
OrpaHuyeHye 10 BpeMeHU BBINIOJIHEHUS MPorpamMmsl: 1 c.

Orpannuenue no namaru: 64 Moaiir.

Ycenosue

Tpu ropona HaxonsAtcsi Ha onHoW mnpsimoi: [lepswiit U Tpertuil ¢ kpaeB, Bropoit —
roe-to Mexxay HuMU. Mexny [lepBeiM 1 TpeTbUM ropogom MOXKHO MepeMellatbes Ju6o
Ha 1oesje, Jub0 Ha caMoJieTe, MIPHU 3TOM BCe TepeMellleHHs TPoXOoAAT uepe3 Bropoil ropon.
Bosee Toro, map Broporo ropoaa, B Lessx mopaepkkKu 060X BUIOB TpPaHCIOPTa, 00s3aJl
BCeX MpHexaBIIUX Bo BTopoii ropox moe3nom ysetaTb M3 Hero Ha camoJieTe U Ha06OpOT,
BCeX MpPUJIETEBIIUX CaMOJIETOM — ye3xkaTb U3 BToporo ropoma moesaom.

Jlns1 onpesesieHHOCTH, NyCcTh paccTossHUe Mexay [lepBeim u BTopsiM ropogamMu paBHO
A, paccrosiuue mMexay Bropsim v Tpetbum roponamu pasHo B, npudeM A < B. H3BecTHo,
uto ecau u3 [lepsoro Bo Bropoil jeTeTh camosieToM, a 3ateM u3 Broporo B Tpetuil exaTb
noe3aoM, BpeMs B nyTu cocTaBUT X 4. Ecau ke u3 [leporo Bo Bropoil exaTh noesmowm,
a 3areM u3 Broporo B TpeTuil seTeTb caMoJ/IeTOM, TO BpeMs B IIyTH COCTABUT Y 4.

CamoJieT JIETUT CO CKOPOCTBIO, B k pa3 mpeBbllIaomield ckopocTh noe3zna. [lo 3anaH-
HeiM uuciam X, Y, k TpeOyeTcs ompenesuTb, BO CKOJNbKO pa3 paccTossHue B 6oJblile
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pacctosiHus A.

Dopmam 6x00HbIX OAHHBIX

B onHo# cTpoke uepes mpo6es 3aiaHbl TPU LieNbIX YUCHA:
e X — BpeMms nBHKeHHs, ecau U3 [lepBoro Bo Bropoii ropon JjeteTb camoseTom,
a 3ateM u3 Broporo B Tperuii exatb noesnowm;

e Y — Bpems aBUXKeHUs, ecau U3 [lepsoro Bo Bropoil ropon exaTb noesnom, a 3atem
u3 Broporo B Tpetuil neTeTb camoJ/ieToM;

e k — Ko3(PppHLKEHT, MOKA3bIBAIOUIMIH, BO CKOJIbKO pa3 caMoJieT ObICTpee Moes3na.
1<X,Y <7-10%
2 < k<1000
X2>Y.

Dopmam 6b61X00HbIX OAHHBIX

BbiBecTH OfHO YMCJO — OTHOILIEHHE, TIOKAa3blBalollee, BO CKOJBKO Pa3 pacCcTOsiHUE
B 6osbiie pacctosiHus A.

TecThl, Ha KOTOpPBIX OymeT MPOBEPATBbCS pelleHHe, CreHEepPHPOBaHblI TaKUM 00pas3om,
4YTO OTBET BCEr[a SBJSAETCS LeJbIM YHCJIOM.

Hpumepot
[Ipumep Nel
CranpapTHBIA BBOJ
533
CraHgapTHBIN BBIBOJ
3
[Ipumep Ne2

CraHpapTHbIN BBOJ

12 12 3

CraHpapTHBIN BBIBOJ,

1

Ilpumeuanus

[TpuBenem mpumep, TMOKAa3bIBAIOIIMN, KaK IMOJydaeTcss OTBET MAJIs MEPBOTO TecTa M3
ycaoBusi. OfpalllaeM BHUMaHHe, UYTO 3TO He €AMHCTBEHHBIH MpHUMep pacCTOSHUM, /1
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KOTOpPOr'o BO3MO2KEH TakoH Ha6op JAaHHBIX. B to xe BpeMsd, UCKOMOE€ OTHOILIeHHe ollpene-
JIgeTCd BXOAHBIMHU NAaHHBIMH BCerjga OJHO3HAYHO.

[Toc/sie HEKOTOPBIX pacCyKIeHUH MOXKHO IMOJYYHTh, UTO €CJIM, HampuMep, B3sTh pac-
crosinne A paBHBIM 15 KM, a paccrossHHe B paBHBIM 45 KM, CKOPOCTb MOe3[a PaBHOH
10 km/4, a ckopocTh camosieTa paBHOU 30 KM/4, TO MOJNYUUM TpeOyeMble Pe3yJbTaThl:

15 45
30 10 7
15 45
E+%_3

OTtHoleHue E aBHO ﬁ U PAaBHO 3
4 PapHo o M P '

Ipumep npoepammot-peutenus

Huxxe npexncrasieHo peleHre Ha si3blke CH+-.

C++

#include<bits/stdc++.h>
using namespace std;
int main() {
int X, Y, k;
cin >> X >> Y >> k;
int rat= (X * k - Y) / (Y * k - X);
cout << rat << endl;

0 N o U e W N —

3adaua 4.2.1.3. Kpyenaa eeoepagua (20 6annos)

Hmsa BxomHOro ¢paisa: cTaHIapTHBIHA BBOA UM input.txt.
Hms BeixogHOro haiiaa: cTaHIapTHLIH BEIBOA WM output.txt.
OrpaHuyeHne 10 BpeMeHU BbINIOJHEHUS MporpamMmal: 1 c.

Orpannuenue no namaru: 128 Moair.

Ycenosue

Yero TOJMBKO HH BCTPeTHLIb B yOHMHax Kocmoca! EcTh, Hampumep, yAuWBUTEJbHAS
NJIaHeTa, MOKpbITasi OKeaHoM. B 3Tom okeaHe BcTpeuaioTcsl ocTpoBa. OHM MMeOT (opMy
abCOJIIOTHO TNPaBUJBbHOIO Kpyra. BHYTpH 3THX OCTPOBOB MOryT ObITb 03epa. OHH TOXe
UMeloT (opMy Kpyra. BHYTpH 3THX 03ep MOI'YT ObITb CBOM ocTpoBa. Y BepHO, OHU TOXe
uMeroT popmy Kpyra. BHyTpu 3THX ocTpoBOB... Hy, BB MoHA/HU.

Hrak, 3agaHO MHOXKECTBO OKPY2KHOCTeH, OMHCBIBAIOLIMX 3Ty KPYIJyl0 reorpaguio.
Jlns KaK[Io# OKPYKHOCTH TpebyeTcsl BBISICHUTb, YTO OHAa COOOH MpeicTaBJiseT: OCTPOB
(Island) uau o3epo (Lake).
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Popmam 6xo0HbIX OaHHbLX

Bynem cuntaTh, 4TO BCS MJIaHETA UCXOQHO MOKPBITA OKEAHOM, U TOJbKO HE3HAYUTEJb-
HYIO YacTb ee MOBEPXHOCTH 3aHUMaIOT ocTpoBa. [IpenctaBum 3Ty 06sacTb, COLEPIKALILYIO
OCTPOBA, B BHJI€ NPSMOYTOJbHON MMOBEPXHOCTH (KapThbl) U YIPOLIEHHO OyleM CYUTATh, YTO
3Ta MOBEPXHOCTb SIBJsIeTCS MJIOCKOH. Bes ocrtanbHas yacTh MJaHeThl, He BXOAsIIAas Ha
KapTy, NOKPbITA OKEAHOM, W He TPEeACTaBJsEeT AJs HAC MHTepeca.

B nepBoii cTpoke BBOIA 33JaHO ONHO HATypaJibHOE YMCJIO N — KOJHUYECTBO OKPYXK-
HocTel, 1 < n < 1000. Hanee B n cTpoKax 3afaHbl M0 TPH LeJbIX 4ucaa x, y, R depes
npo6es — onUcaHUe ouepeqHOH OKpPYyKHOCTHU. Uucsa x v y 3anaroT KOOpAMHATHI LleHTpa
(—100 < z, y < 100), a R — pamuyc okpyxnoctu (1 < R < 100).

FapaHTpreTc;{, 4YTO HHKaKHe [Be OKPY>XKHOCTH Ha BXOJ€ HE IIepeCceKaloTCd U He
KacarTcd.

Popmam 6v61x00HbIX OAHHBIX

BriBecTH B 0TBeT n cTpoK. /s KaxK10H OKPYy>KHOCTH Ha BXOJle B COOTBETCTBYIOLLYIO
CTPOKY BBIBECTH JIMOO c/0BO Island, ecau OHa sIBJsieTCs OCTPoBOM, nHbo Lake, ecau
oHa sBJsieTcs: o3epoM. [lopsinok BeIBOAA MOJ/IXKEH COBMANATh C TMOPSAKOM OKPYKHOCTeH Ha
BXOJe.

Ipumeuanun

Puc. 4.2.1

Ha puc. 4.2.1 npencraBneHa kapra ajs npuMepa u3 ycjaoBuss. CHHUM 0603HaueHBI
BOJIHbIE NTPOCTPAHCTBA, KOPUUHEBBIM — OCTPOBA.
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Ipumepot

CranpapTHbIi BBOJ

26

-6 7 4
-7 81
-551
-4 81
-5 -35
-6 -3 3
3121
16 11 2
9009

9 6 2
413
301
521
11 -4 4
12 -4 2
12 -41
28 3 10
23 5 4
23 5 2
23 51
24 -3 2
30

w

o
O O P
W N EFE 0w

CraHpgapTHbIN BBIBOJ,

Island
Lake
Lake
Lake
Island
Lake
Island
Island
Island
Lake
Lake
Island
Island
Lake
Island
Lake
Island
Lake
Island
Lake
Lake
Lake
Lake
Island
Lake
Island
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Ipumep npoepammot-peutenus

Huxke npencraBseHo peleHue Ha s3bike C++.

C++

#include<bits/stdc++.h>

#define sz(a) (int)a.size()

#define pb push back

#define all(a) a.begin(), a.end()

#define for0O(i, n) for(int i = 0; 1 < n; 1i++)
#define forl(i, n) for(int i = 1; i <= n; 1i++)
#define x first

#define y second

#define int long long

10 using namespace std;

11 typedef pair<int, int> pii;

12 typedef vector<int> vi;

13 const int INF = lel8;

14 const int MOD = 1le9 + 7;

15 const int LG = 19;

© 0 N Ul A W N =

18 struct circ{
19 pair<double, double> c;
20 double R;

a )

24 double dist(pair<double, double> a, pair<double, double> b) {

2 return sqrt((a.x - b.x) * (a.x - b.x) + (a.y = b.y) * (a.y -
—~ b.y));

%}

27

28

29

30

31 bool inside(circ inc, circ outc)({

32 return (dist(inc.c, outc.c) + inc.R < outc.R):;

33}

34

35

36 signed main() {

37 int n;

38 cin >> n;

39 vector<circ> v(n);

140 for(int i = 0; i < n; i++){

41 cin >> v[i]l.c.x >> v[i]l.c.y >> v[i].R;
42 }

43 vi mask(n, 0);

44 for(int i = 0; i < n; i++){

45 for(int j = 0; J < n; j++){

46 if(i !'= j && inside(v[il, vI[jl)){
47 mask[i]++;

48 }

49 }

50 }

51 for(int i = 0; 1 < n; i++){

52 cout << ((mask[i] % 2)? "Lake\n" : "Island\n");
53 }
54}
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3adaua 4.2.1.4. Mannopu nodmensem coobujernue (25 6annos)

HNwmsa BxonHoro ¢paija: cTaHIapTHHIM BBOA WK input. txt.
HNmsa BpIxogHOro (paﬁna: CTaHAAPTHBIA BBIBOJ MJIHM output.txt.
OrpaHnyeHue Mo BpeMeHH BBITIOJHEHHS MporpaMmsl: | c.

Orpanuuenue no mamaru: 64 Moaiir.

Ycnosue

Anuca noceitaer Boby cooblieHne, KOTOPoe COCTOUT H3 7 MOJOXKHUTEJNbHBIX LIeJbIX
urces. AKTHBHas 3J0yMbllJIeHHULIA Majiopy mblTaeTcsi HapyLUTb LEJOCTHOCTb CO06-
ueHns. OHa TepexBaThbIBaeT 3TH IOCHIJIaeMble YHCJIA M [0 O4Yepeqd 3aMeHsleT HX Ha
IpyrHe, MocJje 4ero rnochljaaeT 3TH UCKaKeHHble yucsaa booy.

Mobsaopy He MOXeT MeHATb MOJydyeHHble 4YMCJa NPOM3BOJBHBIM 00pa3oM. Ee ajro-
PUTM MOCTPOEHMS HCKaXKeHHBIX YHMCeJs CJAeAYIOLIMH: HCXOAHO y Hee Obl10 4yHcao ty = 0.
[TepexBatuB ouepenHoe yncao Anucel a;, Majnopu 6epeT uMeroleecs y cebsi Ha JaHHBIH
MOMEHT YHCJIO t;—1 U (DOPMHUPYET U3 Hero HOBOe 4YHCJO t; AU60 Kak t; = a; + t;_1 — 3TOT
BapHaHT M3MeHEeHHUsl NOCTYINeH Bcerna, aubo Kak t; = a; — t;_1, TAKOH BapuUaHT JAOCTY-
TeH, ecau a; > t;_1, TO €CTb INOJIy4alolleecss B UTOTe YUCJIO SBJISETCS TOJ0KUTEJNbHBIM
U He NPOTHBOPEUYMUT XapaKTepy nochlnaeMblX yuces. [locsie sToro Massopu nepeceliaer
nosydyeHHoe uncyo t; boby u ucnonbdyer HoBoe t; 1/ caeAylollel MOAMEHBI.

Ecsu BapHaHT 3aMeHBl €IMHCTBEHHbIH (t;—1 > a;), To MaJsopu nenaetr 3aMeHy t; =
= a; + t;_; 6e3 BapuaHTOB. Ecsin ke BO3MOXHBI 06a BapuaHTa 3ameHbl, To Majiopu
MOCTYIAeT CaydyailHbIM 00pa3oM, ¥ Ha BBIXOIE MOXKET MOJY4YUTbCH Kak t; = a; + t;_1, TaKk
ut; = a; —t;_1. [Ipy 3TOM H3BECTHO, YTO BapUAHT MOAMEHHl ¢ BblUMTaHHeM MaJ0pu
clesaeT poBHO k pas U3 n.

[TonyyuB BMeECTO Mocie0BaTENbHOCTH 1,02, - - - , Ay, TIOCJAEN0BATENBHOCTD t1,ts, . . . ,t,,
v, 3Had Bce npopenku Moannopu, bo6 xouer noHATb 06beM pabOTHI MO BOCCTAHOBJEHUIO
npaBuJbHOr0 coobuleHus. [lo 3agaHHOMYy uucay k W mocaenoBaTebHOCTH t; OH MPOCUT
BBIBECTH CYMMY BCeX BO3MOXKHbIX MOCJEI0BaTENbHOCTEN, KOTOPble MOTEHIIMAAbHO MOTJA
6bl UCXOMHO BBICJIATh eMy Ausnca. Eciu HeT HM OIHOTO COOOIIEHHsI, U3 KOTOPOT0 MOTJa
Obl MOJYUHUTHCS MTOCJEI0BATENBHOCTD t;, BbIBeCTH 0.

Tak Kak OTBeT MOXKET OKa3aThCs O4YeHb GOMBLIMM, HYXKHO BBIBECTH €ro OCTaTOK OT
nesenus Ha yucqao 10° 4+ 7.

Popmam 6xo0HbLX OaHHbLX

B nepBo#l cTpoke comep:kaTcs ABa LeJblX unhcaa n U k depes mpobes, 1 < n < 1000,
0<k<n.

Bo BTOpO# cTpoke comepxkarcs n LeabX uMces t; yepes npobea, 1 < ¢; < 105,
Dopmam 661X00HbIX OAHHBLX

BriBectH OOHO YHCJ0 — CYMMY BCE€X BO3MOXKHBIX HOCJ’IGILOB&TQ.HI)HOCTGI;I, KOTOpbIE
MorJia Obl [IOTEHIIHAaJIbHO I10CJIaTh Auca TaKHX, UTO IIPUMEHHB K Ka)KILOIjI H3 HHUX HEKO-
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TOPBIM 00pa3oM CBOW aJrOpPUTM NOAMEHBl, M3J/I0pU MONYUYUT MOCJAEN0BATEJNbHOCTD 1,
NpUYeM BbIYMTAHUE B KaXKJIOM M3 3THX BAPUAHTOB OHA NPOU3BEJeT POBHO k pas.

Ipumepot

[Ipumep Nel

CraHpapTHbIi BBOJ

53
2587 12

CraHpgapTHbIN BBIBOJ,

252

[Ipumep Ne2

CraHpapTHbIN BBOJ

50
2587 12

CraHpgapTHbIN BBIBOJ,

0

[Ipumep Ne3

CrangapTHbIi BBOJ,

51
2587 12

CraHpapTHbIN BBIBOJ,

28

Ilpumeuanusn

Paccmotpum nepBeié pumep: n = 5, k = 3. CyllecTByeT POBHO IIeCTb MOCJEN0Ba-
TeJbHOCTEH, KOTOPble UCXOMHO MOrJ/a Obl MOATOTOBUTH AJsiHca JJIsl EPEChlIKK TaKHX, 4To,
MPUMEHUB K KaxKA0H U3 HUX HEKOTOPbIM 00pa3oM ajropUTM MoAMeHbl, Masaopyu NOJAYUUT
2,5,8,7,12. IIpuBenem Bce 3TH MOC/eI0BATEJNbHOCTH:

2,7,3,15,6 (2—-0=2,7—2=5,34+5=8,15—-8=7,5+7=12);
2,3,13,15,5(2—-0=2,3+2=5,13—-5=8,15—-8=7,5+7=12);
2,3,3,15,19 (2-0=2,3+2=5,345=8,15—-8=7,19—-7=12);
2,7,3,15,19 (240=2,7—2=5,345=8,15—-8=7,19—-7=12);
2,7,13,15,5 (24+0=2,7—-2=5,13-5=8,15—-8=7,5+7=12);
2,3,13,15,19 (24+0=2,3+2=5,13—-5=8,15-8=7,19—-7=12).
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B kaxkmom csyuae msis IOCTHKEHHSI MOCJENOBATEJbHOCTH ¢; B HUCXONHOH IOC/]enO0-
BaTeJbHOCTH MaJj1i0py MPOU3BOAUT POBHO TPH BbIUHTAHHS. MOXKHO BHAETh, YTO CyMMa
BCEX UHCeJ BO BCEX 3TUX IOCJeNOBATENbHOCTSX paBHA 252.

Bo BTopom mpumepe k = 0. MoxkHO ToOKasaTb, uTo AJiEica He MOXET CreHepHupo-
BaTb HU OJHOH MOCJ/EN0BaTeNbHOCTH, U3 KOTOPOH MOXKHO MOJYYUTb 3afaHHYIO NOCJ/e10Ba-
TeJbHOCTb ¢;, HU pa3y He MCII0Jb30BaB MOAMEHbl C BblUMTaHHEM. TakMM 06pa3oM, OTBET
paseH 0.

ITpumep npoepammoi-pewsenus

Huxxe npexcrasieHo peleHre Ha si3blke CH+-.

C++

#include<bits/stdc++.h>

#define sz(a) (int)a.size()

#define pb push back

#define all(a) a.begin(), a.end()

#define for0O(i, n) for(int i = 0; i < n; i++)
#define forl(i, n) for(int i = 1; i <= n; 1i++)
#define x first

#define y second

#define int long long

10 using namespace std;

11 typedef pair<int, int> pii;

12 typedef vector<int> vi;

13 typedef vector<vector<int> > vvi;

14 const int INF = lel8;

15 const int MOD = 1le9 + 7;

16 const int LG = 19;

© o N U R W N =

18 signed main(){

19 ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

20 int n, k;

21 cin >> n >> k;

22 vi v(n + 1, 0);

23 forl(i, n){

2% cin >> v[il];

2 }

2 vi add(n + 1, =1), subs(n + 1, 0);

27 forl(i, n){

28 if(v[i] > v[i - 1]1){

29 add[i] = v[i] - vI[i - 11];

30 }

31 subs[i] = v[i] + v[i - 1];

32 }

33 vector<vector<pii> > dp(n + 1, vector<pii>(n + 1, {0, 0}));

34 dp[0]1[0] = {0, 1};

35 forl(j, n){

36 for0O(i, n + 1){

37 if(i > 0){

38 dplil[jl.x = (dpli - 1][j - 1].x + (dp[i - 1][j - 1].y *
— subs[j]) % MOD) % MOD;

39 dplilljl.y = dpli - 11[j - 1].ys

40 }

41 if(add[j] > 0){

42 (dpl[il[jl.x += dp[il[j - 1]1.x + (dpl[il[j - 1l.y * add[j]) %

- MOD) %= MOD;
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43 (dplil[jl.y += dplillj - 1].y) %= MOD;
44 }

45 }

46 }

47 cout << dpl[k]In].x << endl;

8}

3adaua 4.2.1.5. O6e3vana u Word (30 6annos)

Hmsa BxogHoro paiya: cTaHIapTHHIA BBOA UMM input.txt.
Hmsa BbixogHoro ¢paina: cTaHIapTHBIM BBIBOJ MJM output.txt.
OrpaHnyeHue Mo BpeMeHM BbITOJHEHHS MporpaMmsl: | c.

Orpanuuenue no namaru: 128 Moaiit.

Ycnosue

OnHa o6e3bsiHa pellnsa MPOBEPUTb U3BECTHYIO TUMOTE3y 00 00e3bsiHaX M MedyaTHbIX
MawmHKax. Tak Kak Ha pBope 6bl1 XXI Bek, o6e3bsina oTkpblia Word v Hadasa medyaTtaTb
B HeM CJlydyalHble CJIOBA. -€ 110 MOPSIAKY CJ0BO OHA BCTAaBJs/A HA p;-10 MO3ULHUIO, MOCe
yero BCe paHee HaleuyaTaHHblE CJI0BA, HAXOASALLMECS B 9TOH WJMU OoJiee NMPaBOH MO3ULMH,
eCTeCTBeHHbIM 00pa3oM CIBHUTa/MCh Ha AJMHY 3TOro CJoBa npasee. B utore y o6e3bsHbl
MOJTYUUJICS TEKCT U3 ONHOH CTPOKH, pa3bUTOH Ha CJ0Ba, MEXIY KOTOPbIMH CTOSIJIO POBHO
no ogHoMy npobesy. 3HAKOB MPENUHAHUS, HAuaJbHBIX U KOHLEBBIX MPOOEJOB B €€ TEKCTe
He Obl10. Bee cjioBa cocTosinn M3 3ar/aaBHBIX U MPOMUCHBIX JATUHCKUX OYKB.

ITo 3aJaHHOMY NOPAAKY CJIOB, KOTOpPhLIE MeyaTaJia O6€3]3HH21, U MO3ULUAM, B KOTOpPbIE
OHa MX BCTaBJidJid, HY2KHO IIOJYYHUTDb OKOHYAaTeJIbHBIH TEeKCT.

Dopmam 6x00HbIX OAHHBLX

B mepBoil CTPOKe HaXOAMTCS YMCJAO 7 — KOJHYECTBO CJIOB, KOTODhIE Haredarasa
06e3bsina, 1 < n < 10°.

B cienyomux n cTpokax HaXOASITCS 10 OJHOMY CJIOBY w; U ONHOMY YHCJY pos; yepe3
npo6eJs. ATo 03Ha4aeT, YTO 0Oe3bsiHa BCTABUJIA CJIOBO w; TaK, YTO OHO CTaJI0 HA MO3ULHIO
pos;, IPA 9TOM BCe paHee HaleyaTaHHbIe CJIOBA, UMEIOLIMe TaKyI0 UJH OO0JBbLIYIO MO3ULHIO,
CMECTHUJIMCh Ha [JHMHY 3TOTO CJ0Ba U ofHOro npobesa BrpaBo. CJOBO w; COCTOUT H3
3arJaBHBIX M TPOIMHUCHBIX JATHUHCKUX OyKB M HMeeT ANWHY He Oojee 9. [losuuus pos;,
KyZla €ro BCTaBuJ/a 00e3bsiHa, HAXOAUTCA B Ipefenax oT 1 Jo i.

Dopmam 661xX00HbIX OAHHBIX

BriBeCTH B OHY CTPOKY HTOTOBBIH TEKCT, MoJydeHHbIH 06e3bsiHOH. CjioBa NOJKHBI
pasnesnsaTbCs MeXAy COO0M POBHO OJHHUM NPOOeJoM.
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ITpumepot

TTpumep Nel

CranpapTHbIi BBOJ

5

Tolstoy 1
Peace 2
and 2

Leo 1

War 3

CraHpapTHbIN BBIBOJ,

Leo Tolstoy War and Peace

TIpumep Ne2

CraHpapTHbIi BBOJ

7
al

bb 1

ccc 1
dddd 1
eeeee 1
ffffff 1

ggggggg 1

CraHpapTHBIN BBIBOJ,

ggggggg ffffff eeeee dddd ccc bb a

ITpumep npoepammoi-pewrenus

Huxxe [IpeacTaBJ/JeHO pelleHHe Ha sS3blKe C++.

C++

#include<bits/stdc++.h>

#define sz(a) (int)a.size()

#define pb push back

#define all(a) a.begin(), a.end()
#define for0O(i, n) for(int i = 0; 1 < n;
#define forl(i, n) for(int i = 1; i <= n;
#define x first

#define y second

#define int long long

10 using namespace std;

11 typedef pair<int, int> pii;

12 typedef vector<int> vi;

13 const int INF = lel8 + 1;

14 const int MOD = 1le9 + 7;

15 const int LG = 19;

16 const int N = (1 << LG);

© o N e O e W N =

i++)
i++)
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41

vi tr(2 * N, 1);
vi res(N, 0);
void build(){
for(int i = N - 1; i >= 0; i-=){
tr[i] = tr[2 * i] + tr[2 * i + 1]1;
}
}

void push(int t, int a, int cpos){
if(t >= N){
res[t = N] = a;
return;

}

if(cpos <= tr[2 * t]){
tr[2 * t]--;
push(2 * t, a, cpos);

}
else{

tr[2 * £t + 1]--;

push(2 * t + 1, a, cpos - tr[2 * t]):;
}

}
signed main() {
ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);
int n;
cin >> n;
vector<string> v(n);
vi pos(n);
for0(i, n){
cin >> v[i] >> pos[il];
}
build():;
for(int i = n - 1; 1 >= 0; i-—-){
push(1l, i, poslil):
}
for0(i, n - 1){
cout << v[res[i]ll<< ' ';
}
cout << v[res[n - 111];
cout << endl;
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4.2.2. Maremaruka. 8—9 kJjaccsel

3adaua 4.2.2.1. (15 6annos)

Tema: anreebpa.

Yecnosue

Ha cerke paccraBseHbl (DUIIKU caedyOLIMM 00pa3oM: MO OAHOH (PUIlKe B LIEHTpe
KaXKJI0M U3 f4eeK W MO ONHOM (PUIIKe — B KaxKJAOM M3 Y3JIOB CeTKH.

Jlns npumepa Ha puc. 4.2.2 npuBesieHa ceTKa pasMepoM 2 X 3, Ha KoTopo# 18 ¢uiex
(UIIKKM OTMEUeHBl CUHHUM IIBETOM).

Hatinure KonnyecTBO (pulllek Ha ceTKe pasMepoM 25 X 24 f4yelKH.

@ & & @

N
A\
fa

U
O

Puc. 4.2.2

Pewenue

Cetka comepxut 25 x 24 = 600 sueek, Takum obpasom, 600 ¢umek HaxoxsTCs
B IIeHTpax sueex.

KosuuecTBo ¢uiuek B yanax (254 1) - (24 + 1) = 650, TaK KaK KOJMYECTBO FOPH30H-
Ta/JbHBIX U BEPTHKAJbHBIX JHHUH, OrPAHUYMBAIOLIMX sUeHKH, HAa eIMHULY OOJblle, UeM
YHUCJIO iUeeK B CTPOKe MJIH CTOJIOLE.

3Hauut, Bcero ¢umek 600 + 650 = 1 250.

Oreer: 1250.
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Kpumepuu oyenusanus

Tonbko oTBeT 63 00bsICHEHUST — O 6aJJIoB.

BepHo mocuntaHo ofliee KoJaM4ecTBO (DUIlleK B LEHTPax siueek — 5 6aJloB.
BepHo nocunTtaHo oflee KOJMUECTBO (pUlleK B y3/aax sfyeek — 10 6a/os.
Apudmernueckas own6Ka Npu BepHOH JorHKe perieHuss — 12 6aJos.

Haiinensl 600 u 650, HO He HailineHa cymMMa — GaJlJibl He CHUMAOTCS.

3adaua 4.2.2.2. (20 6annos)

Temoi: Komburamopuka, uepsl U cmpameeuu.

Ycnosue

B crpane 20 roponos, HEKOTOpPble U3 KOTOPBIX COeqrHeHbI noporamu. Kaxknas mopora
HaYMHaeTCss B ONHOM rOpoje, 3aKaHUYUBAeTCsl B JPYroM W He TPOXOAUT uepe3 OCTasbHbIe
ropona. Jloporu He mnepecekatrcsi. ABrosnobutenu [lers u Kossi urpator B cienyroiiyo
urpy. Buauase [lersi onpenensieT nBa ropona, B MepBbIH U3 KOTOPLIX MepeMellaeTcsi cam,
a Bo BTopoi nepementaercs Koss. [lanee nepepBuraiorcs no odepend, HaunHaeT Koss. 3a
OMH XOJ UI'POK BHIOHWpAEeT JOPOrY, BeAYILYI0 U3 rOpofia, B KOTOPOM OH HAXOAWUTCS U efleT
1o Hel, nonagasi B Apyroi ropon. Ecsiu nocse ouepenHoro xona o6a Urpoka OKa3blBAIOTCS
B OHOM TOpOJe, TO CAEJNABIIWK XOI WrPOK BeIMTpeIBaeT. [Ipu Kakom HaubosblieM 4ucie
JIOPOT MOYKET OKa3aTbCs Tak, uTo y [leT ecTh BBIMTPHIIIHAS CTpPATETHs?

Pewenue

OueHka. 3aMeTUM, YTO HauboJIbliee YUCJIO0 IOPOT B CTpaHe OYAET B TOM C/yudae, ec/u
KaK/Ibli TOPOJL COeIMHEH C KaXJbIM. B Takoii cTpaHe @ = 190 nopor. Ho ecsu B cTpane
190 nmopor, To Kossi mepBbBIM »Ke CBOMM XOIOM MOXKeT IpHeXaTb B T'OPOL, B KOTOPOM
Haxonutes Ilets (kakawlf ropon coennHeH ¢ KaxabiM). CjenoBaTesbHO, B 3TOM Cayyae
y Iletu Her BmiMrpeiIHON cTpaterud. [lostomy B crpaHe menbuie 190 mopor, T.e. He

6osbiue 189 mopor.

[Tpumep. PaccMoTpum cTpaHy, B KOTOpOH COeIHMHEHBl JIOPOTaMH BCe Tapbl TOPOJOB,
kpoMme mnapel (A, B). B tako#t crpane 189 nopor. Beiurpeinas ctpaterus [letu 3akioua-
eTcsl B TOM, UTOObl BeIOpaTh s cebst ropon A, anas Koau — ropon B. B Takom ciayuae
Kosisi He cMoxeT BHIMIpaTh TEPBBIM CBOMM XOIOM, U B Kakod Obl ropox D Koas HH
noexaJ, [lers mepefizer u3 A B D CBOUM NEPBBIM XOIOM H BBIUI'PaET.

Oreert: 189.

Kpumepuu oyenusanus

[TonyyeH Tosbko oTBeT 6e3 paccyKIeHHH HJM C HEBEPHBIMH pPacCyXKAEHUSIMH —
5 6anoB (6assbl 32 STOT MYyHKT He CKJAAbIBAIOTCS ¢ 6asiaMy 3a CJeAyIOLIMe MYHKTHI).

JlokasaHa «olreHKa», 4yTo roponoB He 6osee 189 — 10 6asnos.



169

[Toctpoen «mpumep» B KotopoMm 189 mopor u mpuBeneHa crtpaterusi 3a Iletio —
10 6anoB.

[Toctpoen «mpumep» B Kotopom 189 nopor, HO HeT cTpareruu 3a [letto — 0 6as0B.

3adaua 4.2.2.3. (20 6annos)

Tema: memod om npomusgHoeo.

Ycnosue

Ha nanbme pactyt 55 6aHaHOB, KOTOpPble HYXKHO paclpeneuTh MexXAY AeBATbIO obe-
3bsIHAMH TaK, UTOOHI Jt0Oble 1Be 00€3bsiHbl TOJNYUHJIN B CyMMe XOTs1 Obl 9 6aHaHOB (HeKO-
Topble 06e3bsiHbl MOTYT moay4uTbh 0 GaHaHoB). [loka)kuTe, 4TO MO KpalHel Mepe TpH
00e3bsHbI 10J1y4aT OINHAKOBOE KOJHYeCTBO OAHAHOB.

Pewenue

[TpenmnosiokvM NPOTHBHOE, UTO OJMHAKOBOE KONHUECTBO OAHAHOB MOTYT MOJYUYHUTh HE
6oJiee AByX o6e3bsH. Termepb paccMOTPUM [Ba Cjyuasl.

1. Kaxpnas o6esbsiHa moJiyunsia XoTst 6b1 5 6aHaHoB. Torma mo 5 6aHaHOB MOJYYUJIN
He OoJiee ABYX 00e3bsiH, IO llIecTb GaHaHOB — He 0oJjee ABYX 00€3bsiH W T. 1.
[ToaTomy Bce 06e3bsiHbI IOYYUIN He MeHee 5-2+6-247-248-249 = 61 6aHaH.
[IpoTuBoOpeune.

2. Xors Obl ogHa o6e3bsiHA Tosyunsa MeHee 5 6aHaHOB. O603HAUMM 3Ty 00€3bsiHY
3a A, a3an, n <4, 0603HaUUM KOJUUECTBO TMOJyUeHHbIX el 6aHaHoB. Paccmart-
puBasi mapbl 06e3bsiH, OfIHA U3 KOTOPbIX A, MOJYyUYHUM, YTO KaxKAasi U3 OCTABLIMXCS
nosiyunsia xots 6bl 9 — n 6aHaHOB. JlelicTBYS aHaJOrMYHO MpeablayleMy c/aydarto,
MOJIyYUM, YTO BCe 00€3bsIHBI MOJYYHJIH B CyMMe X0Ts Obl 1+ (9 — n) - 2 + (10 —
—n)-2+(11—n)-2+ (12 —n) -2 = 84 — 7n 6aHaHOB. Y4uTHIBas, 4TO N < 4,
noaydum 84 — 7n > 84 — 28 = 56. [IportuBopeune.

Kpumepuu oyenusanus

PaccMoTpeH JiMIIb TEpBbIA Caydall WM J0Ka3aHo, YTO eCTh 00e3bsiHa MOJyUYHBILIAS
He Gosiee 4 GaHAHOB — D 6aJIJIOB.

PaccMoTpeH siniib BTOpo# caydail — 15 6aios.

Bropo#t cnyuaili nesnaetrcs mepe6opoM BO3MOXKHBIX 3HaueHWU#l n, T.e. n = 4,3,2,1,0.
B stom nepebope ymyllleH WIW HEBEPHO pacCMOTpPeH onuH caydait — 10 6as/oB 3a Bech
BTOPOM CJ1y4aw.

B srtom nepebope ymnyleHo OoJiee OZHOrO cJjydasi, IpY 3TOM pacCMOTpeH cJaydai
n =4 — 5 6aJIJIOB 32 BeCb BTOPOH CJyuail.

PaccMotpeH sumb caiyuail n = 4 6e3 monbIToK nepedopa — 5 6aJj/oB 3a BeCb BTOPO
CJy4an.

B sToMm nepebGope ymylieHo 6ojiee OAHOTO cjaydasi, Py 3TOM He PacCMOTPEH ciaydal
n =4 — 0 6anjoB 32 Becb BTOPOH cjyyai.
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Bannbl 32 nepBelil 1 BTOPOH Cjydyau CKJaabIBAIOTCS.

3adaua 4.2.2.4. (20 6annos)

Tema: ceomempus.

Ycnosue

[Tyctb 2 — onucaHHast OKPY»KHOCTb OCTpoyrosbHoro tpeyroibHuka ABC. Buccek-
Tpuchl yrioB A, B u C nepecekaioT ) B Toukax A;, By u C] COOTBETCTBEHHO, a OHC-
cekTpHchl yrioB A;, By u C tpeyronbHuka A;B;C; nepecekawoTt () B Toukax Ay, Bs
1 Cy coOTBeTCTBeHHO. M3BeCTHO, UTO HauMeHbIIHH yros TpeyronbHuka ABC' paseH 40°.
Hafinure HauMeHbIIWH yroJ TpeyronbHUKa AsByClh.

Pewenue

Puc. 4.2.3

YrBepxkpnenue. Ilycts nan tpeyronbHuk ABC' ¢ yriamu 2z, 2y, 2z, B KOTOPOM €ro
OUCCEKTPUCH MepeceKalT ero OMHUCAHHYI OKPy>KHOCTb B Toukax Aj, By, ] cooTsert-
cTBeHHO. Torna yrabl TpeyronbHuka A; ByC paBHbl T + Y,y + 2,2 + T.

HoxkaszarenbcTBo. 3ametum, uto LC1 A1 A = ZC,C A kak onupatouidecss Ha ayry C1 A
1
(cm. puc. 4.2.3). [lpu atom LC1A1A = ééACB = z. Ananoruuno /B;A1A = y. Torna

£ZB1ACy = y+ 2. AHasoruuHo 115 OIpyTUX yrioB TpeyroibHuka A;BiCy. YTBep)KaeHue
JOKa32aHo.

OG603HaulM Temnepb yIJbl UCXOAHOTO TpeyrompHUKa 4o = 40°,43,4y (o < 5 < 7).

[IprMmeHsis nosyueHHoe Bblllle yTBepxKAeHUE s TpeyronbHuka ABC, Noay4uM, 4TO yTIJbl
4o 4 43 4 4~ 4
TpeyrosbHuka A; B1C paBHbI §+§ = 2a+20, 75+77 =20+2vwu ?fu?a = 27+2a.
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[IpumeHsis Temepb TO Ke yTBepxkKIeHHe AJS TpeyrosabHuka Ay B;C) nosydum, 4To
4o+ 458 + 4
WA AN g 4546, 45 47,

45° + o. YuutbiBas, 4To0 @ < [ < 7y, noaydum 45° + a < 45° + B < 45° + . Tloatomy
HaUMeHbILUH yros TpeyroabHUka As BoCy paBeH 45° + a = 55°.

yIJbl TpeyronbHuka Ay BoCy paBHbl o+ B+ B+ =

OTtBer: 55°.

Kpumepuu oyenusanus

JlaH To/IbKO BepHBIM oTBeT — 1 GaJ.

[Tpu BepHOM pellleHHH UCTONb3YyeTCsl yTBEPKIeHWe Oe3 0Ka3aTeJbCTBa — CHUMAETCs
2 6aJuia.

CdhopmynupoBaHo yTBepxkKAeHHe Oe3 NajbHEHIINX MpoABUKeHUH — 3 HaJa.

CdopMy/IMPOBaHO H J0Ka3aHO YyTBep:KIeHHe 0e3 NaJbHEHIIMX I[POABHKEHUH —
5 6aJIoB.

Beruncnensl yriel TpeyroibHuka As BoCy yepes yribl TpeyroibHuka ABC, oTBeT He
noaydyed — 10 6ansos.

Beruucsiensl yrabel TpeyronbHuka A, BoCy dyepes yribl TpeyronpHuka ABC 1 mnocuu-
TaHO 3HayeHHWe OJHOTO U3 YIVIOB, PABHOrO H5°, HO He N0Ka3aHO, YTO OH HAaUMEeHbLIUH —
15 6an0B.

3adaua 4.2.2.5. (25 6annos)

Tema: ancebpa.

Ycenosue

Haiigure BCeBO3MOXKHBIE TPOMKH LEJbIX YHCEN a,b,c, s KOTOPHIX BBIIOJHSIOTCS
paBeHcTBa: a +b—c=1una?>+b* - = —1.

Pewenue

[lepenuiiem paBeHCTBa B BUJE:
a+b=c+1; (4.2.1)
A+ =c2—1. (4.2.2)
PagenctBo (4.2.2) MoxHO 3anucaThb B Buge (a+b)% —2ab = ¢ —1. Ucnonbays (4.2.1),
nonyuuM (c+1)% —2ab = ¢* — 1 uau ¢* +2c+1—2ab = ¢* — 1, ecim NpUBeCTH MOKOGHbIE
¥ paslesuTh 0o6e 4acTH paBeHCTBa Ha 2, moayduM: ¢ + 1 = ab. CHoBa ucnonb3ys (4.2.1),

nonydnmm a +b=ab< ab—a—b+1=1<%< (a—1)(b—1) = 1. [locnenHee ypaBHeHHUe
MMeeT J1Ba PelIeHHs] B LEJbIX YMCIAX:

l.a—1=1ub—1=1, Toraa noaydum Tpoiky a =2,b =2, ¢ = 3;
2.a—1=—-1ub—1=—1, torna noaydum Tpoiiky a = 0,b =0,c = —1.

Otser: (2,2,3),(0,0,—1).
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Kpumepuu oyenusanus

Haiinen To/bko ofuH OTBET MoAOGOPOM M MOKAa3aHO, YTO OH MOAXOAUT — 3 OaJiia.
Haiinensl 06a oTBeta mog6opoM M MOKAa3aHO, YTO OHU MOAXOAAT — O 6aJl/IoB.
[losyueHo paBeHCTBO a + b = ab 6e3 nanpHelmnX npoasuxenuit — 10 6anos.

[Tonyueno passoxenue (a —1)(b—1) = 1 6e3 najbpHeHIIMX NPOABUKEeHUH — 15 Gas-
JIOB.

Bansel 3a yKasaHHble BbIlLE NTPOABHKEHHS] U OTBET (OTBETHI) CYMMHPYIOTCS.

[Ipy pemieHun ypaBHeHHs B LeJbXx yucaax (a — 1)(b— 1) = 1 moTepssH onuH H3
OTBETOB, HANlpUMep, PACCMOTPeH ToJbKO caydakh a — 1 =1,b—1 =1 — 20 6asy08B.

Baniel 3a yKazaHHOe BbIlIe NMPOABHKEHHE U OTBET (OTBETHI) HE CYMMHPYIOTCS.

4.2.3. Maremaruka. 10-11 KJjaccel

3adaua 4.2.3.1. (15 6annos)

Temol: areebpa, mpueoHomempus..

Ycnosue

CKoJIbKO JOJI2KHO OBITb CJlaraeMbIX 104 3HAaKOM KOpPHS B BbIpaK€HHHU

'\3/1593% + ...+ tg?’% = 6V/3,

4TOOBl PABEHCTBO ObINO BEPHBIM?

Pewenue

o T
O603HauMM KOJIMUECTBO CJ/araeMblX MOJ KOpPHEM uepe3 n, TOrAa /n - tg3§ = 6/3.

T
BelHOCS TaHreHC U3-MOJA KOPHS M YUWUTBIBAs, UTO tgg = /3, noaydum /n = 6. Orciona
n = 6> = 216.

OrtBert: 216.

Kpumepuu oyenusanus

Toabko otBeT — 2 HaJga.

3anucaHo YpaBHEHHE, B KOTOPOM HEHU3BECTHBIM ABJAAECTCA KOJHUYECTBO CaaraeMbix IO

KOpPHEM, Hampumep, ¢/n - tg3g = 6v/3 — 5 6a/17108B.

Apudmerndeckasi omr6Ka Npu JIOTHUECKH BepHOM paccykaeHuu — 10 6aJios.
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3adaua 4.2.3.2. (15 6annos)

Tema: uepol U cmpamecuu.

Ycnosue

Ha nocke BeimucaHbl Bce HaTypasdbHble yucaa ot 1 mo 999 BkuawouutesnbHo. Muiia
u fH xomsT Mo ouepenu, HauvHaeT Mumia. 3a OOUH XOA WIPOK CTHPAeT C NOCKHU OIHO
u3 yucesa. Mrpa 3akaHunBaercs, Korja Ha JOCKe OCTaHeTCs JABa uMcaa. Ecau UX cymMma
paBHa KyOy Kakoro-ju0o LEJOTr0 Yuc/a, TO BBIUTPbIBaeT Muila, B MPOTHBHOM CJydae
BeIMTpbIBaeT fAH. KTO M3 UIpOKOB HMMeeT BBIMUTPBHILIHYIO CTPAaTeruio, MO3BOJSIOIIYID eMy
no6eUTh BHE 3aBUCHUMOCTH OT XOJIOB TPOTHBHUKA?

Pewenue

OnuuieM BbIMrpoilIHYyt0 ctpaTerdto Mumu. [lepoiM xomoM Muina cTHpaeT 4HC/IO
500, a ocraBuIMecs 4Hcaa MBICJEHHO AeMUT Ha cjaenytomue napsl: (1, 999), (2, 998), ...,
(499, 501). Hanee, kakoe Obl YKCJIO HU BbIUEPKHYJ fIH, CBOMM ouepeiHbIM xomoM Muiua
BbIYEpKHUBaeT 4ucao M3 Tod ke mapel. [locae 997-ro xoma, koropwlil cmesaetr Muiia,
OoCTaHeTCs JBa 4Yucsa, npudeM oba OynyT BXOOUTb B OOHY M Ty e mapy. OcTajoch
3aMeTHUTb, UTO CyMMa uuces B Kaxjaoi mape paBHa 1000, uto siBnsieTcss KyOOM LeJiOro
4yHcaa.

OtBer: Mula UMeeT BHIUTPBILIHYIO CTPATETHIO.

Kpumepuu oyenueanus

BepHo ykazaH Muiia Kak UIpoK, UMEIOIHMH BBIMTPBILIHYIO CTpaTeruo — 1 6aJi.
[Toxasano, yto nocjenHuil xox Aenaer Muma — 1 6ani.

[puBeneHo pasduenue Ha 499 map Takux, 4To CyMMa 4Kces B KaXKA0H Mape siBJseTCs
Ky6oM LIeJIoro yucaa — 5 6aJiioB.

Bansel, ykasaHHble B KPUTEPUAX BbIlle, CKJaAbIBalOTCA. M He ckianbiBaoTces ¢ 6as-
JIAMH B HUXKECJeNYIOUHX KPUTePHUSX.

[IpuBeneHa BBIMTPBIIIHAS cTpaTerus 3a Muily, BO3MOXHO, OTJHYAIOIAsICs OT CTpa-
TETHH, COMepXKallelcss B aBTOPCKOM pelLlleHHH, HO He 0Ka3aHo, YTO CTPATerHsl BBIUTPHILI-
Hasg — 12 6aJos.

3adaua 4.2.3.3. (20 6annos)

Tema: anreebpa u meopus uucen.

Ycnosue

[lycTtb x1, X9, x3, T4, T5 — TOCJTENOBATE/NbHBIE HATypaJbHble YKcJaa (MMEHHO B TaKOM
NOpsiKe) Takue, YTO Ty + X9 + T3 + T4 + T5 — TOUHBIH KyO, a oo + T3 + x4 — TOUYHBIH
kBaapat. HaiiiuTe HauMeHbllee BO3MOXKHOE 3HaUEHHE, KOTOPOE MOXKET NMPUHHUMATh T3.
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Pewenue

O603HauuM x3 yepe3 n. Torna x; + xo + 3 + x4 + 5 = 5n U o + x3 + x4 = 3n.

Tak kak 5n = m> W 5 — mnpocroe yuca0, TO m AeJdUTCs Ha 5, m3

53 = 125, a 3HAUUT, n AeJUTcs Ha 25.

JEJHUTCHd Ha

C npyroi ctopoHbl, 3n = k2, sHauuT, k neauTcs Ha 3, 3HAUMT, N AEJUTCS Ha 3.

Tak kak (5,3) = 1 u 5n = m3, T0 n nenurcs Ha 27. Takum 06pa3om, n IEJUTCS Ha
25 - 27 = 675, noaToMy n = 675.

Y6enumesi, uto n = 675 nogxomut: 673 + 674 + 675 + 676 + 677 = (3 -5)3 = 153,
674 + 675 + 676 = 2025 = 452.

OtBeT: 675.

Kpumepuu oyenusanus

Toabko oTBeT 6e3 00bsicHeHUH — 0 HaJ0B.

OTBeT ¥ nmpoBepKa, YTO OTBET NOAXOAUT — 2 OaJia.

JlokasaHo, UTO x3 neauTcst Ha 3 — 3 OaJJa.

JlokazaHo, uto x3 menuTcs HA O — 3 Oajsa (CyMMHUpPyeTcsl ¢ MPeAbIAYIIHM).
JlokaszaHo, uTo x3 AeJuTcs Ha 27 — 6 6aJJjoB.

JlokazaHo, uTo x3 nenutcsl Ha 25 — 6 6anoB (CyMMHPYeTCs C MPeabloyLUIHIM).

JlokasaHo, uTo x5 > 675 — 15 6aJJoB.

3adaua 4.2.3.4. (25 6annos)

Tema: ceomempus.

Ycnosue

Jlana okpyxHOCTb w ¢ nuamMetpoM AB. Ha okpy:kHocTH BbiOpaHa Todka N, OTIHYHAS
or touek A u B. llepnennukynsp nu3 N k AB nepecekaetr AB B Touke M U NOBTOPHO
nepecekaeT w B Touke K. OxpyxHocTb ¢ ueHTpoM N u paguycom NN nepecekaer w
B Toukax P, u P. Touka L — Touka mnepecedyenuss PP c orpeskom K N. Jlokaxwure,
yto K P, BaBoe 6oJblie P L.
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Pewenue

~

O603HaUUM OKPYKHOCTb ¢ 1leHTpoM N u pamuyca NM 3a §.

Tax kak xopabl P/N u P, N paBHbBl KakK pafiMyChl OKPYKHOCTH O, TO PaBHbl U OyTH
PiN u P,N. CnenoBatesbHo, paBHbl yrael ZNKP, = ZNP; P, Kak onupaioiimecss Ha
paBHble ayru. Torma tpeyroabHukd N K Py u N P L nono6usl no npym yriam (ZNKP, =

KP NK
= /NP Lwu ZKNP, — obuui). Torna P£ =Np 3ameTtum Tenepb, uto NP, = NM
1 1
KaK paauychl OKpyKHOCTH 0 © NM = MK, Tak KaKk AuamMeTp AeJUT MeprneHaUuKY/ISpHYIO
eMy X0 nonoJsam. [losatom NK _2NM 2, oTKyzaa KP_ 2
¥ XOPAY ' YNp T Nm TR TS

Kpumepuu oyenusanus

YrnomuHaeTcsi 6e3 0Ka3aTesNbCTBa, UTO AMAMETD IEJIUT TMEPIeHAUKYASPHYIO XOPAY
nornosiaM — 6aJJbl He CHUMAIOTCH.

Hoxaszano, uto tpeyronbuuku NK P, u NP L nogo6usl — 10 6ansos.

3adaua 4.2.3.5. (25 6annos)

TemoL: meopus 4ucen, ICOM6LLHamOpLLKCZ.

Ycnosue

Ilano HatypasbHoe n = p¥, rme p — npoctoe, a k — HeuetHoe. Ha mocky Bbinmucasu
BCe HaTypaJ/bHble AequTend n (B ToM uuciae 1 u camo n). IOpa pas6us BeIIHMCaHHBIE
yucsa Ha mapbl, B KaXJ0H Mape nocyuTaJ/ Mpor3BeieHHe UKces U BCe 3TH MPOU3BeNeHUSs
BbIMcas B TeTpanky. Okasasoch, 4TO BCe UMC/A B TeTpajKe HMeIOT OflMHAKOBOE KOoJMye-
CTBO HaTypa/bHbIX Aenutened. [lokaxure, uto y IOpel ecTh poBHO OAUH Crocob TaKOro
pa3bueHus fesquTe el YKCa n Ha Maphl.
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Pewenue

O603HauuM d(x) — KOJMYECTBO HATypaJbHBEIX AeJIUTE/EH Yncaa .

Jlemma. KonndecTBo nenutesiedl uncnaa p™, rue p — MpocToe, paBHO m + 1.

JlokaszarenbcTBo. Jenurenu p™ — 310 yncaa 1, p,p?, ..., p". Ux poBHo m+1. Jlemma
JI0Ka3aHa.
Y uncna n = p* | 2 k
= p" caenywouue nenurtenu: 1, p, p°, ..., p~.

PaccmoTpum Kakod-HUOYDb crniocoO pa3duenus HOpoi menuTtesedt yucsaa n Ha mapwl.
[Iycte p* — nenutenp, nomaBWIKMKA B mapy ¢ 1, a pY — pnenuTtenb, MOMABLIMH B Mapy
¢ p*. Torma d(1-p®) = d(p¥ - p¥). Otkyna d(p®) = d(p¥**), snauur, v +1 =y + k + 1.
YuureBas, uto x < k uy > 0, nonyuum x =k, y = 0. T.e. 1 u p* monanu B omuy napy.
CJ/1e10BaTe/IbHO, YKMCJIO JeuTeNell B Kaxaoi nape pasHo d(1-p*) =k + 1.

PaccmoTpum nenutens p™ uucia n. K HeMy B mapy nomaner Takod HesuTesb pi, 4TO
dip™-p")=k+1umm+t+1=Fk+1. Orkyna t = k — m. YuuTbiBasi, 4T0 k HEUeTHOE,
MOJy4YUM, 4TO ¢ U m PA3HOH YETHOCTH, U p™ # p', a 3HauuT, p' onpemessieTcst OAHO3HAUHO.

- n
Pasbuenue Bcex mesuTesiell Ha Mapbl BUAA <d, E) YIOBJIETBOPSIET YCJOBHIO 3aJauH,
TaK KakK B 3TOM cJlydae paBHBI BCe MPOU3BeNeHHs] UKCes B Mapax, a 3HaYUT, PaBHbI U UX
KOJIMYeCTBa HeJIUTeJeH.

OrtBer:

Kpumepuu oyenusanus

[IpuBonuTCcs pasbueHre Ha TMaphl, YIOBJAETBOPSIOIINE YCJOBHIO 3a1auu — D 6aJljoB.
JlokasaHa jemMa — 2 6aJJa.

JokaszaHo, uto penutesb | 10/MKHO OBITH B Mape ¢ UUCJIOM 1 — 6 6asJoB.
JlokasaHo, 4TO ec/iy Mapy COCTaBJASIOT AeauTenud p™ u p', 10 m+t = k — 12 6asnos.
Baniel 3a yKkazaHHble Bbillle KPUTEPUU CKJAABIBAIOTCH.

B BepHOM pellleHHH He J10Ka3biBaeTCsl, YTO €CJIH Mapy COCTABJAIT ACIUTENH p™ U p',
TO p™ # p! — CHATL b GaJIOB.

B pelleHnu He MPUBOAUTCS pa3bHeHHe Ha Maphl, YIOBJETBOPSIOIINE YCJIOBHIO 3aja-
YU — CHAITb D 6AJJIOB.



4.3. UHIKeHepHBIA TYP

4.3.1. O6masa napopmanus

B Xome 3ak/04YUTE/NbHOTO 3Tana YYaCTHHUKHU CO3[AIT HUIPOBOH MPOTOTHII COIJIACHO
TeXHHYECKOMY 3aJaHHI0 W rainaidy'. PesyabTaThl paGoThl IOJKHBI COOTBETCTBOBATh
PBIHOYHBIM KPUTEPHUSIM UTPOBOM MHAYCTPHUHU U, NPU JaJbHEHIIEM PAa3BUTHH, OTEHIIUAJIBHO
CMOTYT CTaTb KOMMeEpPLHAJHU3UPYyEMBIM MPOAYKTOM.

B urposoii nunyctpun Poccun HaGmonaoTes cienylolire KJ/iodeBble MpobaeMbl, KO-
Topble yyacTHukM HTO pewator B npoiiecce pa3paGoTKH UTp:

e Henocratok o6pa3oBaTesNbHBIX M MOJIE3HBIX WIP Ha POCCHHCKOM pbiHKe: B Poc-
CUM CYLIECTBYeT OTpaHHUYEHHOe KOJMYeCTBO UIP, KOTOpble COBMEILAIT pasBJjeue-
HUe ¢ o0y4yeHHeM, Pa3BUTHEM KOTHUTUBHBIX HaBBIKOB MJIH NPOQeCcCHOHANbHON OpH-
eHTaluel, 03TOMY OT y4YaCTHHMKOB 3aKJ/IIOUHUTEJBHOrO 3Tana TpebyeTcs CO3JaHHe
TaKHMX MPOTOTHIIOB, KOTOpPble CMOTYT 3aKpbITb 3Ty HHUIIY, JeJiass UrPbl He TOJBKO
UHTEPECHBIMH, HO U MOJIE3HBIMH.

e OpHeHTalUsl Ha OTEUECTBEHHBIH PBIHOK: Pa3BUTHE POCCUHCKUX WP, C yUETOM JO-
KaJIbHOTO KYJBTYPHOIO KOHTEKCTa M 3alpocoB 0OLIeCTBa, OCTAETCs aKTyaJbHOH
3amavedt, u noromy ydactHUkd HTO paboTaroT Hag mpoekTamMu, KOTOpBIE MOTMYJsi-
PHU3UPYIOT OTeYeCTBEHHbIe LIEHHOCTH U MPOABUTalOT POCCUHCKYIO TEXHOJOTHUECKYIO
HE3aBUCHMOCTb, YUMUTHIBAA CHelU(HUKY POCCHHCKOrO PbIHKA.

4.3.2. Jlereuna 3agauu

[Tosnpasasiem! Bel npowy noArdil nmyThb, 4ToObl OKa3aTbCsl 3[e€Cb, B CAMOM LEHTpe
rJIaBHOTO coObITUS npodussi PazpaboTka KomnboTepHBIX Urp HanuoHanbHOH TeXHOJOTH-
yecko# osumnuanel. CerogHsi mepen BaMH CTOUT 3ajada, NOCTOHWHAs HACTOSIIMX paspa-
60TUHKOB!

K Bame#i komaHze obpallaercss NpeACTaBUTeb KPYIHOrO WIPOBOTO M3faTess C 3a-
MaHUYHUBBIM TpeiokeHneM. OHU TOTOBBI BBIYCTHTb Ballly Urpy nof 6peHnoM bBepsora —
YHHKaJbHOH WI'DOBOH BCeJIEHHOH, KOTOpasi y»Ke 3aBoeBasia JI000Bb Thicsd UrpokoB. Ho
4TOOBl 3TO MPOHM3OLILIO0, Ballla Mrpa AOJKHA CTaThb YacTbiO 3TOrO MHpPa M 3acHUATb Ha
HOBOM YpOBHe!

Tenepb Bce B BalllMX pyKax:

e HyxHO M3yuuTb raiiisiaiiHbl U cleJaaTh Tak, YTOOBl Wrpa HAeaJbHO UM COOTBET-
cTBoBaJja. [IposiBUTE MakKCUMyM TBOpPUECTBa, YTOOBI CO3[aTh UTO-TO AEHCTBUTEIbHO
3axBaTblBaolllee U OPUTHHAJBHOE.

e UroObl cienath Urpy elle 6oJsiee yBJeKaTeJlbHOW, BaM NpefaJaraloT 100aBUTb OLHY

W3 OBYX HOBBLIX HI'PDOBbIX MEXAHHK. BbI60p 34 BaMH, HO IIOMHHUTE: Kaxaasd U3 HUX
JOOJI2KHA PAaCKpPbITb MOTEHLHAJA HUI'Pbl U MO-HACTOAILIEMY YBJEYb 6YD,YH_[I/IX HUT'POKOB.

Taiinnaitn (guideline) — 3TO JOKyMeHT, B KOTOPOM CONEPXMTCS HaGOp MPaBHJ MO HCMOJb30BAHHIO
IBETOB, JIOTOTHMA, CJIOTAaHa, TOBAPHOTO 3HAKa, WIPU(PTOB U APYTHUX COCTABASIOUUX (PUPMEHHOTO CTHJIS.
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e JloBeauTe NEeMOBEPCHIO 10 COBEPLIEHCTBA, YTOOblI OHA COOTBETCTBOBAJA BBICOKMM
CTaHAapTaM UHIYCTPHUH.

Uro Ha KoOHY?

Ecau Bama KOMaHOa CIpPaBUTCA Jaydlle BCeX, €€ 2KAET HE TOJbKO IIpHW3HAHHUE, HO
KW BO3MO2KHOCTb IIOJYYHUTDH HpO(l)eCCI/IOHaJIbHYIO NOAAEP2KKY OT OIIBITHBIX CIeIHaJHCTOB
WU UHBECTHULHUH B NPOABUKEHHE Balle UTPHI.

Bbi30B npUHAT?

Cobepute CBOM CHJIBI, MAKCHMaJbHO 3apsiiuTe (DaHTa3UI0 U IMOKaKHUTe MHPY, 4YTO
MMEHHO Ballla KOMaHJa FOTOBa TBOPHUTb UCTOPHIO UI'POBOH MHAYCTpPHUH!

4.3.3. TpeboBaHMe K KOMaHJAe U KOMNETEHIUAM
YYaCTHUKOB

KosnuecTBO yuacTHHUKOB B KOMaH[e: 3—4 desoBeka.
KommnereHIuH, KOTOPBIMU JOJKHBI 06J1aiaTh YJI€Hbl KOMAH/IbL:

1. Teiimau3aiiHep: paspabaTbiBaeT AU3aHH-IOKYMEHT NPOEKTa, CTPYKTYPY U NpaBU-
Jla UTpbl; MPOAYMBIBAET MeXaHWKH, UTPOBOH OasaHC, CIOXKET, MepcoHaXKed U UX
B3aHMOJIEHCTBHE C OKPY2KAIOLIUM MHPOM.

2. IlporpaMMHUCT: 3aHUMAeTCsl CO3aHHEM apXUTEKTYPhl MPOEKTa, peasu3alned B3a-
UMOJEHUCTBUSA OOBEKTOB U BEPCTKOM HHTEP(EHCOB.

3. XyHOXKHHK: OT CTHUJS UTrpbl OyneT 3aBUCETb KOMIETeHIMsl XYHIOXKHHKA, KOTopas
HeoOXOoUMa:
e 2D-xymoxHUK — co3nanue 2D-nepconaxeit, okpyxenusi, UX/UI,

e 3D-xynoxHuk — co3nanue 3D-Mopenedt nepcoHakel, OKpyKeHHUS.

4. Tumaua: pyKoBOAUT KOMaHIOHW U pa3paboTKoH, o0benuHsieT HapabOOTKH B KOHeu-
HBbI NPOAYKT M AEMOHCTPUPYET MPOEKT.

4.3.4. O60opynoBaHue U MPOrpaMMHOe OOecreueHne

Tabauna 4.3.1

HaumenoBaHue Omnucanue
[TK uiu HOyTOYK ¢ XapaKTepUCTHKAMH He [To3BoJisieT 3amyckaTh BCe HEOOXOAMMbIE MPOTpaM-
HUXKe CJIeYIOMINX: Mbl — WIPOBBIE IBHKKH, 3D- ¥ rpaduyeckue penax-
e onepalivoHHasi cuctema Windows; TOpPbI, BUNEOPENAKTOPEl U TEKCTOBbIE UHCTPYMEHTHI.
e Bugeokapra gtx 1060 umm MorHee, Of6ecneunBaeT A0CTaTOYHYIO MOLIHOCTb JJisS PabOThI
coBmectnMasi ¢ DirectX 11 u moguepxk- | € MPOEKTaMH, NPOrpaMMHPOBAHHS, PEHIEPHHTa H Te-
kol Shader Model 2,0 uau BoiLe; CTHPOBaHHUS HID.

e [IpPOLIeCCOp C TaKTOBOH 4aCTOTOH
3,0 I'Tu uau BhILIE;

e MuHHMyM 16 I'6 onepaTuBHOH mamaTy;

e Gojee 200 I'6 cBobomHOrO MecTa Ha
SSD.
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Tabauna 4.3.1

HaumenoBaHnue Omnucaunne

Unity Hcnonb3yercs fJsi co3naHus JOTHKH UTPbl, MOCTPO-
€HHUsl ypPOBHeH, HAaCTPOUKU (PU3HMKH, aHUMalUH, UH-
tepeiico (UI).

Xopomo noaxonut anas 2D u 3D-npoekTos.

Unreal Engine [IpumeHsieTcs 0Jsi CO3AAHUSI UTP C PeaNUCTUIHOH
rpaukoi.

[TpenocraBnsieT MOLHblE HHCTPYMEHTHl BU3Ya/bHOIO
nporpamMmmuposanus (Blueprints), kuaemarorpaguue-
ckue 3(p(eKThl, NPOABUHYTYIO (DU3UKY U OCBeLleHHe.

Blender Becnatublil copT nns 3D-MonenpoBaHHUs, TEKCTY-
pUPOBaHUS, aHUMAalLUK U PEeHIepUHTa.
OTJMYHO MOAXOAUT AJISI HHIH-PA3pabOTUHNKOB.

3ds Max Hcnonb3yercst pisi coznanusi 3D-06beKTOB, OKpyKe-
HUH U BU3yasbHBIX 3(DPEKTOB.

Adobe Photoshop [TonxomuT n/si pUCOBAHUSI KOHLENT-apTOB, CO3JAHUS
TekcTyp, Ul-3/1eMeHTOB U HJIOCTPALHH.

Adobe Premiere Pro Hcnonbayercst 051 MOHTaXKa TpeHsepoB, KaT-CleH,
n06aBJieHUs] TUTPOB U BU3yaJbHBIX 3(PPEKTOB

Microsoft Word/Google Docs [TpuMeHsitOTCS [J1s1 HATIMCAHUS CLiEeHAPHEB, NHUAJIOTOB,
refiMausaiii-nokymentanuu (GDD) u 3ameTok.

Notion YnobeH st opraHU3alMu 3a1ad, BeleHUs TOKyMeH-
TalllH, 3aMeTOK U OOIIEero MJaHHPOBAHUS MPOEKTA.

4.3.5. Onucanuvie 3agauun

Heo6xonuMo BEIMOMHUTB O MOAYyJeH 3aJaHui:

e Apr.
o [eliMmu3aliiy.

[IporpammupoBaHnue.
e [Iponyxr.
e CeTTHHT.

3ananue Nel — ob6si3atenbHOe B Gsokax [efimansatin, Apr, Ilporpammuposanue.
3ananue Ne2 uau Ne3 Ha BbIGOp:

e ecanu B [eitmausaiine/Apte/IlporpaMmmupoBaHiy BbIOpaH BTOPOH THI 3alaHusl, TO
BO BCEX OCTaJ/bHBIX OJIOKaX TOXKe J0J/KeH ObITb BBIMIOJHEH BTOPOH THII.
e ecau B [eiimnusaitne/Apre/IIporpaMmmupoBaHuy BeIOpaH TPETHH THI 3adaHHs, TO
BO BC€X OCTAJIbHBIX OJIOKaX TOXKe NOJIKeH ObITb BBIOJHEH TPEeTHH THII.
B 6uoke [Iponykt u CeTTUHT Bce 3amaHusi 00513aTebHBI.
3anaHus Mo MOLYJISIM:
e [eiimnuzaiin (max 100 6annoB):
o CoorBercTBue raianaiHy — max 50 6aJ/oB.
o IlpouenypHas renepanusi — max 50 6aJJoB.
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o [nmobanbHble uBeHTH — max 50 6aJJioB.

e Apt (max 100 6ans0B):
¢ CooTBeTcTBHe raiianaiiny — max 50 6aJJoB.

¢ IlpouenypHast redepanus — max 50 6aJJoB.
o [noGanbHble uBeHTH — max H0 6aJjos.

e [IporpammupoBanue (max 100 6asnsoB):
o ITosnb3oBaTenbcKUil KOHTEHT — max 50 6aJJ1oB.

¢ IlpouenypHas renepanuss — max 50 6aJJoB.
o [nobanbHble uBeHTH — max 50 6aJJoB.

e [Iponykr (max 150 6ansoB):
¢ Hrposoii npototun — max 60 6aJoB.

o [lpesentauus u nuty — max 40 6a/n/0B (He UAET B HHAMBUAYAJbHBIH 3aUerT,
TOJIbKO B KOMaHIHBIH).

¢ CrpaHuuka B mMarazuHe — max 20 6anJoB.
o Tpeitnep — max 30 6aJ1J0B.

e CertuHr u obyuaemoctb (max 50 6aJ/ioB):
o Hrposoi#i TyTopuan — max 25 6aJiioB.

o MHTpo — max 25 6a/oB.

3adaua 4.3.5.1. baok I'etimousaiin (100 6annos)

Coomeemcmaue eatidnatiny (o6sa3amenvroe 3adanue)

Bcmynaenue

[Ipu paspaboTke Urpel BaxKHO JAepxkKaTb ee (POKyC, UTOObl He MOTPY3UTHCS B MPO-
necc 100aBJeHUs] HOBBIX MeXaHHUK. YMeHHe BUIeTb KOHEUHBbIH NPOAYKT — ONMH M3 CaMbIX
Ba>KHBIX HaBBIKOB reiiMausaiiHepa. [losatomy ob6s3atenbHoe 3ajaHue HaNpaBJ/eHO Ha Mpas-
Ky WUTpBI, UTOOBl C/eJaTh ee 1eJOCTHOH, a He TOJbKO HabopoM MexXxaHHWK. MIMeHHO 3TuM
U MPEeACTOUT 3aHUMAThCS.

1. Onpenenenne MCTOYHUKOB (paHa

[Tpoananusupyiite nonyasipuyio 6a3oByto ctatbio Fourteen Forms of Fun https:
//www .gamedeveloper.com/design/fourteen-forms-of-fun (3gech
NpefoCTaBJ/ieH TaKxKe MallMHHBIM MepeBol 3TOW cTaThh https://disk.yande
x.ru/i/50omdzog0zCuU3w). Hanuumure, kakuM aByM Qopmam (aHa HOJKHA
B IIepBYI0 ouyepelb COOTBETCTBOBATH Ballla Mrpa. g Kaxao# U3 HUX OTBeTbTe Ha
BOIIPOCHI:

e KakoB Bup mogaydyeHus danar
e Kak nmocruraercs mosydeHue storo (paHa (obuue cjioa)?

e Kakue yke peann3oBaHHble MeXAaHUKH PabOTAIOT HA TOJydYeHHE 3TOTO BHMA
BeceJsibsi (KOHKpETHble MEXAaHUKH M UX aCMeKThl)?

2. PoKyc urpsl

Urpel cozpatoress st Toro, ytoObl MepefaTb ONpefeseHHBbId onbliT. B ycioBusax
OrpaHHUYEeHHOCTH PeCypCoB Jyulle CAesaTh yIOp Ha HeCKOJIbKO KJII0YEBBIX MeXaHHUK


https://www.gamedeveloper.com/design/fourteen-forms-of-fun
https://www.gamedeveloper.com/design/fourteen-forms-of-fun
https://disk.yandex.ru/i/5omdzoq0zCuU3w
https://disk.yandex.ru/i/5omdzoq0zCuU3w
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U pa3BUBaTb MX, a He PACHbLIATb HeOOJIbLIOH OIOAXKEeT Ha MHOXKEeCTBO 'MMMHUKOB,
KOTOpble JaAyT CIOPHBIH OMBIT, IO3TOMY:

e OMpelesiUTe TPU—UYeThipe KJdeBble redMmrmeiHble MexaHuku (K[M), omu-
paroliyecss Ha UCTOUHHUKHU (haHa;

e I KaXKAOH yKaXkKuTe, Kakhe MexaHHKH nonojHsioT KI'M (¢ HeGosblIuM
OMHUCaHHEM).

3. (ue)JIro6umblil (puuekar

[locne BbIGOpa KJ/IOUEBBIX CTOJIOB HWIPbl, 0003HAUEHUS] MeXaHHK, KOTOpble HX
YKPEIJIAIOT, OCTaeTCs ellle MHOTO MeXaHWK, KOTopele He paboTaioT (UTO He Bce-
rla OYEeBHIHO) — OHH CYILECTBYIOT B Jit0O0H U3 urp. Haiinure ux, o60cHYy#Te 4TO
OHHU JIMIIHKE H... BblpexbTe. OT 3TOro Urpa BO MHOTOM CTaHeT Jyuine. B kaue-
CTBe aJIbTEPHATHBbl MOXHO MPEIJIOXKHTb M3MeHeHHe 3THX MeXaHHK, 4TOObl OHH
paboTanu Ha paHee BbiOpaHHblE BUAbl yA0BOJAbCTBUS U KI'M.

[IpukpenuTe BUOEO C HU3MeHeHHEM TredMmMmJes (M0 U MocJe BHECEHHs TMONMPaBoK),
B KOTOPOM JOJI?)KHO YeTKO MPOCMATpHUBATbCs, KAaKUM (DparMeHT redmrmes ObL
10 TepepaboOTKU W KaKMM OH CTaJ MOCJe 3TOT0, Kak npeo6pa3oBajiach MeXaHHU-
Ka (redmmJieidl) B CBsI3W ee ypnaseHueM. J[JIUTENbHOCTb BHAEOPOJMKA — He OoJiee
3 MHH.

Omnpenennte ¥ U3MeHHUTe/yaMUTe KAaK MUHUMYM [Be JHUIIHHE MEeXaHUKH IJIs T0-
JlydeHusl 6aJioB 3a (puyeKar.

O6uwmii popmar coauu:

e reiMausaiiH-noKyMeHT (mo 7 cTpanuu, MuH. wpudt — 12, Arial/Times
New Roman);

e BUzeO0 (cTporo mo 3 MHH), IEMOHCTPUpYIOIlee padoTy.

Dopmuposanue npoyedypHoil eenepayuu 8 uepe (3adanue Ha 66L60p)

Bcmynaenue

B nocnenHue roabl momyJasipHOCTb UIP C MPOLEAYPHOH TeHepaluell CTpeMHUTebHO
pacteT. Takue KaHpbl, KaK «pOrajMK» CTaJd HEBEPOSATHO BOCTPeOOBaHHBIMM OJaronaps
CBOeH BBICOKOH penrpadeslbHOCTH, YHHKAJbHOCTH KaXAOT0 NPOXOXKIEHUS U IyyOHHe Me-
xaHUK. VITpOKM LIeHAT OlLlyllleHHe HOBU3HbI B KaxKI0M 3abere, a pa3pabOTYHUKH MOJNydalOT
BO3MOXKHOCTb CO3[1aBaTb OTPOMHBIE MHUPbl 0€3 HeOOXOOUMOCTH BPYYHYIO NPOEKTHUPOBATH
KaXXyI0 KapTy.

[IpouenypHas reHepalnusi — 3TO Marusi, Kotopas AesaeT KaxKJoe MPOX0oxKIeHHe YHHU-
KanbHbIM. XOTHUTe OeckoHeuHbld MuUp, Kak B Minecraft? Mau cayuailinele nopsemesbs,
kak B Hades? Bce 3To nmocturaercss ¢ MOMOLIbIO KOMIJIEKCHBIX aJrOPUTMOB, KOTOpBIE
coOMpaIOT BeCb KOHTEHT B MOJIHOLEHHBIE JIOKALMH, YPOBHH, He 3acTaB/sisl NHM3alHEpOB
NPOAYMBIBATb U CTPOUTb MHOXKECTBO YHHKAJbHOT'O KOHTEHTAa BPYUHYIO.

Ho B /106001 Maruu ects cBou npasuJa. [IponenypHas reHepauusi MoxeT Kak 000-
raTUTb TedMIlJIed, TaK W NpeBpPaTUTb €ro B Xaoc, ©ae 00CChbl CMABHATCH Ha CTAPTOBBIX
JIOKaUMsX, a CYHAYKH C JIereHAapHbIM OpyKHeM JexKaT MoJ KaxKAbM KycToM. [loatomy
rJlaBHOe — He MPOCTO HamucaTh GpyHkuio random(), a caenaTh ee yrnpasJ/sieMO#, UeCTHOH
¥ WHTepecHOH!
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B stom 3apmanuu IPEACTOUT:

1. paspaboTaTb cHcTeMy MpOLEAYPHOH reHepaluu;
2. omucaTh ee MeXaHHWKH, BJIUSHUE HA redMIjel, crnocobbl KOHTPOJS CJAYYaHHOCTH;
3. TPOIEMOHCTPUPOBATH B KOPOTKOM BHIeOo(dopMaTe.

3adanue

1. O6ocHOBaHUE HEOOXOAUMOCTH NPOLEAYPHOI reHepaluu B Urpe
3anauu:

e OnucaTb TpU KOHKpeTHble MpobJeMbl, KOTOpPblE pellaeT MpoLeAypHas reHe-
pauus.

e YKa3zaTb TPHU acleKTa BJUSHHUS TeHepaluy Ha redimmnied (peurpadesbHOCTb,
CJIOXKHOCTh, pasHooOpasue).

e OObsACHUTb Ba crocoba, ¢ MOMOLIbI0 KOTOPbIX CJlyudalHasi reHepallus BIHU-
CbIBaeTCsl B JIOP U aTMOC(epy HUIpbl.

[IpouenypHas reHepauusi — 3TO He NPOCTO crocob cO31aTh 0OJblle KOHTEHTa, HO
U HHCTPYMEHT, KOTOPBIH MM03BOJISIET YAYUYIIUTh UI'POBOH Mpoliecc. BaxxHO paceMoT-
peTb, KaK MMEHHO CJy4alHOCTb pellaeT peasbHble NPoOJeMbl UIPhl, @ He TOJbKO
JesaeT ee HempeacKa3yeMoH HJM pellaeT BblAyMaHHble NMPOOJEMBI.

2. dneMeHTbI MPOLEIYPHOHN reHepaLun
3anauu:

e YKasaTh He MeHee TPeX KOHKPETHBIX HTPOBBIX 3JIEMEHTOB FeHepalliH B Mpo-
ekTe (YPOBHH, KOHTEHT, MapameTpbl MepcoHaked, KOMOMHHPOBAHHbBIH MO -
XOf).

e Onucarb MeXaHHWKY IeHepallliy /ISl KaXKJI0ro 3JeMeHTa, KOTopasi TeHEPHPYeT
He MeHee JeCSITH YHHUKaJbHBIX €IHHHIL KOHTEHTA.

° HpI/IBeCTI/I Kak MHHHMYM TpHU IpUMeEpa YHHUKaAJbHBIX HUI'DOBBIX €OWHHIL K3
coOCTBEHHOH UTPBI OJId KaxKA0ro aJeMeHTa.

[IpuBeneHHble 3M€MeHTBI JOJIKHBI COOTBETCTBOBATb OCHOBHBIM HUIPOBBIM MeXaHH-
KaM, He NPOTHUBOPEUHUTb WUIPOBOH KOHLENUHWH M BIUCBIBATHCH B JIOP U CETTHHT
urpel. Kpome Toro, Hy>kHO MOKa3aTh, UTO MPOLeAYypHas TeHepalus AeHCTBUTENbHO
CO3[laeT KaueCTBeHHOe pPasHooOpasue, a He NPOCTO MeHsieT LiBeTa HUJIM YHUCJa.

3. KoHTpoas ciayuyaiiHoCTH
3anauu:
e Onucarb TPU MeXaHUKH OaJaHCHPOBKH CJAY4YaHHOCTH (Hampumep, (HUKCHPO-
BaHHble [11a0JIOHbI, TAPAaHTUPOBAHHBIE HATPA/ibl, «BOJHOBbLIE» AJTOPUTMBI).

e YKasaTh ABa IMpaBuJia TeHEepalluu (HaanMep, MHUHHMaAJbHOE U MaKCHMaJlb-
HO€ KOJIM4eCTBO BparoB, OrpaHU4Y€HHA HaA KOM6I/IH3LLI/II/I HpeIIMeTOB).

e OOBSCHUTH ABa MeToaa AJd NpeaoTBpalleHHsa Co3AaHusAd CJAUIIKOM ITPOCThIX
WJIK CJIOKHBIX CHEHapHeB.

Mexanuku 6anaHCUPOBKM — 3TO 0a30Bble CTOJIBl IeHepalud, C MOMOUIbIO KO-
TOPBIX UIpa He MpeBpallaeTcs B Xaoc, a CTAOMJbHO NepKUT IpearoJsaraeMbli
reMIN3aiHepOM YPOBEHb CJIOXKHOCTH.
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[IpaBuia reHepauuu — 3TO pblyarv U LUGPHl, C NOMOILbIO KOTOPbIX TedMaK3aiHep
MbITaeTCsl JOCTHUb 3TAJOHHOTO OasaHca.

Metoapl — 31ech 3TO JONOJHHUTEJbHBIE NPAaBUJA TeHepalyH, KOTOpble NMPH3BaHBI
COXPaHATb KPHUBYIO YPOBHEH CJIOKHOCTH ClleHapHeB/JIOKALUH/IPOX0KIEHUs MJIsi
urpoka. OHM MOTyT OBITb Pa3HBIMH, HO NOJIKHBI IOTOJNHSATb M COOTBETCTBOBATDH
npaBuJ/aM reHepaluu, ONHCaHHBIM BbILIE.

BakHO 00BSICHUTB, KAK UI'POKY He NAIOT CJAY4YaWHO MOJYUHUTh JIMOO CJMULIKOM Jier-
Kyl J1u00 HeBO3MOXKHYIO cutyauuio. [lonymaiite, Kakve MeXaHHKH TMOMOTYT CO-
XPaHUTb OaJaHC U CHleJaTh UIPy UHTEpPeCHOH.

. BsanmopeicTBHe UrpokKa ¢ NpoUeaypHOU reHepanuen
3anauu:

e Omucatbh Tpu crnocob6a TOro, Kak UTPOK MOXKET BJIUSITb Ha TeHepauuio (Ha-
prUMep, MepeBeI6Opbl, BEIGOP MapaMeTpoB).

e OOBSCHUTb ABa TAKTUYECKUX MPeUMYIlecTBa MPOLeNypHOH TeHepaluu AJs
UTPOKa.

e Omnucath 1Be MeXaHHKH, MO3BOJSIOIINE M30eXaTb (PyCcTpalHK OT Heyaau-
HOTO paHIoMa (HarnpuMep, CHCTeMa KOMIEHCALWH, BbIOOP CTAPTOBBIX YCJIO-
BUH U JpyTHE).

WUrpok He nmoskeH ObITh MacCHBHBIM HabJofateseM caydailHOCTH. BaxkHo mpomy-
MaTb, KaK OH MOXeT yNpaBJ/fiTb MPOLECCOM, MUHUMHU3UPOBATh Heylayd U HUCIOJIb-
30BaTh IeHepalrio B CBOKO MOJb3y. DTO CO3[AeT CTPaTernyecKUil 3JIeMEeHT B UTpe.

. OnucaHue nepBOi YacTU UTPbl U BUIEONEMOHCTPALUS NMPOLEIYPHOU reHepa-
1107051

3apauu:

e OmnurcaTh KaK MHHUMYM TPH KJIOUYeBble MOMEHTa WI'POBOTO OMbITa, KOTOPBIE
NoJy4yaeT UIPOK NPHU MPOXOKIEHUW MEepBOH 4acTH, 3aleHCTBYS BCe paHee
OnHCaHHBle (CM. M. 2 «DJeMeHTBl NPOLEeNYPHOH reHepaln») JeMeHThl Cre-
HEepPHUPOBAHHOTO KOHTEHTa (HampHuMep, BHIOOPHI CMIOCOOHOCTEH, 3a1aHHUs).

e [IponemoHCTpUpOBATh B BHAEO HE MeHee TpexX PassMUHbIX 3JE€MEeHTOB cre-
HEPUPOBAHHOTO KOHTEHTA I10 MATh €AWHHIL Ha KaXKIblH 37eMeHT (Harnpumep,
pasHble KapTbl + KOMOWMHAIMM NPEeIMETOB + BapHaLMU PACTIOJNOKEHHUS Bpa-
TOB).

e IlHTerpupoBarh B UTPy U NMPOAEMOHCTPUPOBATH HA BUAEO HEOOXOAUMO CTPO-
r0 paHee OMHCAHHBIX B M. 2 3JIeMEHTOB MPOLEAYPHON reHepaLHrH.
O6paTnTe BHUMaHHUE:

¢ BusyanbHO n0/KHO OBbITb MOHSITHO, KaK MMEHHO paboTaer cJ/aydai-
Hasi reHepalusi (HampuMep, C MOMOLIBI KOPOTKHUX MOSICHUTEJTbHBIX
BCTaBOK, AMHAMMKH M3MeHeHUH, MOxkKeT ObITb N00aBJjeH 3aKalpoBbli
KOMMEHTapUH UJIM TEKCTOBbIE MOSICHEHHS).

3% ,HJII/ITe.HbHOCTb BHIAEO CTPOro no 3 MHH.

Buneo n0/2KHO He MPOCTO JEMOHCTPHUPOBATH PaHAOMHbBIE COOBITHS, a MOKA3bIBATh,
KaK reHepalysi BJMsieT Ha UTPOBOH IMpouecc co CTOpoHbl urpoka. [lonymainte, Kak
cesaTh JEMOHCTPALMIO HAIVIAHOM: MOXKHO HCIOJb30BAaTh KOPOTKHE TEKCTOBbIE
MOSICHEHUS], CTPeJIKM, CPAaBHHUTeJbHble KaApbl, TaWMJAMCHl, pa3Hble OWJABI HJH,
Hanpumep, NOCTPOEHHEe TAaKTHKH B 3aBUCHMOCTH OT PA3HOro JaHAlwadTa.
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OO6muii popmar capauu:

e reidMausaiH-TOKyMeHT (1m0 7 crpanul, MuH. mpudt — 12, Arial/Times New
Roman);

e BHU/Ie0 (CTPOrO 0 3 MMH), IEMOHCTPHUPYIOLIee paboTy MPOLEeAyPHOH reHepalyH.

I'nobanonoie usenmot (3adanue Ha 6v160p)

Bcmynaenue

CerofiHsl Ha pPBIHOK BBIXOAMUT BCe OoJibllle HUrp-cepBUCOB. [IpencraBbTe, UTO K Bam
TMpHUILIeJ HU3[aTesb U TOTOB MOAJEPKAaTh BaC Ha COMUAHYIO CYyMMY, KOTOPOH XBAaTHUT W Ha
BCl0 pa3paboTKy, U Ha mapy Buaa B Couu. Ho ycioBusi xecTKue: 3a nBa JHSI HYXHO
[I0Ka3aTh, YTO Ball MMPOEKT — 3TO WUrpa-CepBUC C GOJBILIMM MOTEHIHANOM [Jis Pa3BUTHS,
BHEJPUB TaKHe MeXaHWKH yaepxkaHus, 4To AAA-urpam He CHHUJIUCD!

[Tepen BaMH OrpoMHBIH BBIOOP. DTO MOrYT OBITh HE MPOCTO CE30HHBIE MBEHTHI OT
npasfHMKa K TMpa3iHUKY, HO W 4TO-TO OoJjiee KpymHoe! Bce ke urpanu (uiau xotsi Obl
sHatot) npo Fortnite, Genshin Impact, Concord, Clash of Clans u eure MHOXxecTBO Urp-
cepBucoB. Tak 4TO BBIOOP M3 TOTO, YTO MOXKHO MOAM(MHIIMPOBATH OTPOMHBIH, a Jydlle
MPUAYMATb YTO-TO COBEPILEHHO OPUTMHAJIbHOE Ha OCHOBE CYIIECTBYIOIIHX CHCTEM!

3adanue

Heo6xonrumo BbIOpaTh 1Ba BUIA BPeMEHHBbIX UBEHTOB W omnucaThb UX. /s TOro 4To6hl
MPUCYTCTBOBa/Ma aJbTepPHATHBA, HYKHO HaHTe TPU CHUCTEMBbl M clieJaTb O0OOCHOBaHHBIH
BBIOOP.

1. Ananu3 pbIHKa

OnuiuTe TpU BUAA MBEHTOB, KOTOpPBIE MOTYT Xopollo nonoitu urpe. Ilpu onuca-
HUM KaXKJ0ro onupaiTech Ha CleAyIOLIMe MyHKTHI:

1. O6was popmynuposka. ONULIKNTE KPATKO U B OOLIUX CJA0BAX 3TOT BU IJIO-
6a/IbHbIX UBEHTOB.

2. TlpuBenute Tpu Urpel-pedpepeHca ¢ TAKMM BUIOM COOBITHE (HTpbl-pedepeHCHl
3TOH MeXaHUKH He 00s3aTesbHO OYAYT pedepeHcaMu K caMOMy MPOEKTY):
e 00bscHUTE, NovyeMy Bawa LIA mpumer nono6Hy0 MexaHHKY (B 3TOM
TIOMOXKET OTBETHThb cxoxecThb Bamied [{A u I1A pedepencos);

e BbiOepuTe 1Be M3 TpeX WIp; AEKOMIIO3UPYHTe peanu3aluio HBEHTOB
B Hell Ha MeXaHWKH C TOUKH 3peHHs user story (He HY>KHO MOCTOSIHHO
MCII0JIb30BATh OfIHY U Ty ke (DOPMYJHUPOBKY — TOJBKO MYHKTHI);

e 0TBeThbTe Ha Bompoc: «[loueMy UrpoKH yuacTBYIOT U KAYT 3TU COObI-
TUAP».

3. OTBeTbTe Ha Bompochl: «[louemy Moell Urpe MOAXOAUT 3TOT BUJI BPEMEHHBIX
coOBITHI?», «Kak 3TO BpeMeHHOe cOObITHE TIOMOXKET yBeJHWYUTh retention
B MOeH urpers.

2. BbIOOp ABYX cucTeM

3necb Bce mpocto. MakcuMma bHO 060CHOBAHHO HAMMIIUTE, TIOYEMY OfHA U3 TPEX
UIel XyxKe ocTajbHBIX (6/aromapsi MpeabAYyIIMM MyHKTAM Bbl ONpPeNesUId, YTO
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BCe OHM XOPOILIO MOAXOASIT BallleMy KOHLEMNTY, OAHAaKO, MOoCTapaiTech HaWTH y3Kue
MeCTa B KaxKJ0H).

3. IlpuHIun pa6oTsl
Onuiivre BoIOpaHHBIE IBE CHCTEMBI 10 IJIAHY:

1. OnumuTe cUCTEMBbl COOBITHH:
® 0OXapakTepu3ylTe KOHTEHT, KOTOPBIH MPeACTaBAseT COOBITHE U TO, Ka-
KHe 3MOIIMH, OMBIT OH AaeT UI'POKY (pekomeHayeTcsi 0(DOPMHUTb B BHIE
TabJHIbl (HE CCBIIKH, a UMEHHO TabJMIbl B TaHHOM HOKyMeHTe!));

e TpHUBEIUTE BCe CMOCOOH TMOJNyUYeHHS KOHTEHTA WI'POBBIM MyTeM (Mpu
HeOOXOAMMOCTH HCIMOJb3yHTe TabJHUIy AJisT YHTAEMOCTH);

® YKa)KUTe OTJIMYMUS OT Urp-peepeHCcoB U TO, KaKUe pellleHHs BblIeJs-
0T Ballly MeXaHWKy Ha (pOHe APYyTHX.

2. TlpuBennTe KOHKPETHBIH MPUMep HATOJHEHHS COObITHS KOHTEHTOM M3 1. 3.1.

3. YkaxuTe, KaK UMEHHO BJIMSET MOJy4YaeMblii KOHTEHT Ha HUTPOBOH Mpolecc
(mpumep: yckopeHHe no6bluM pecypca X BABOE 32 HeleJbHbIH OOHYC).

4. Ilpukpenurte 6/0K-cXeMy B3aUMOJEHCTBHS UI'POKA C COOBITHEM.

4. Tlokaxure, 4YTO MOJYUYHJIOCh

[Ipukpenure cCblIKYy Ha BHAEO, B KOTOPOM IOKa3blBaeTCsl Balla peasn3alusl CH-
CTeM B MpoeKTe (MPOAO/KHTENbHOCTb BUIEO CTPOTO 10 2 MHH, YCKOpeHHs OoJee,
yeM B 2 pasa Ha cojep:KaTesbHOH 4acTH He MPHUBETCTBYIOTCS).

5. Hrpa Bpoaryio
OnuILIKTe MJIaHbl AJIS UTOTOBBIX CHCTEM:
1. PeryasipHOCTb COOBITHI: KaK YAaCTO OHH TPOXOAST, KAKOH MPOMEXNKYTOK MEX-
Ly HUMH.

2. IlpencraBbTe NOPOXKHYIO KapTy 3TUX COOBITHH Ha 6-12 MmecsiueB Brepen
(sryumie u306pasuTh B BUE TakMJaiHa):
e oTOOpa3uTe AaThHl Hauajga COOBITHH;
® YKaXKHUTe TeMaTHKy WJIM TO, K YeMy MpPHUBSI3aHO COOBITHE;

e OMUIINUTE 0COOEHHOCTH B MeXaHUKaX 3TOT0 COOLITHS.
OO6muit popmar capauu:
e reldMau3aiiH-IOKyMeHT (mo 7 crpaHul, MuH. wpudt — 12, Arial/Times New
Roman);

e BU/e0 (CTPOro 0 3 MUH), IEMOHCTPHUPYIOLlee paboTy ryo6GasbHBIX HBEHTOB.
IIpaBuna ogopmiieHne OTBeTa HA 3aJaHUS

Bech ortBer — nBa pdf-daitnia u nBa Bumeo. B HUX MOXHO M06aBJSTH CCBHIIKH Ha
ryra-Tabjauubl U TYDJI-AWCK, B KOTOPBIX XPaHUTCH 4acTb OTBeTa, TpeOylollas AOMNOJHHU-
TeJIbHOTO OMUCaHHUsl B BHUIe TabJuL, KapTHHOK. Kaxknas ccblika W3 JOKyMeHTa J0JKHa
ObITb NMOANMUCAHA U XPAHUTb TOJBKO Te 00beKThbl, KOTOpbIE NPEACTABJASAT COO0H OTBET Ha
NAHHBIH NYHKT 3alaHUsl, TO €CTb /IS KaXKAOT0 OTBeTa — OTAeJbHAs CChLIKA.
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Pewenue

Urobbl peliuTh 3afayd, HEOOXOOUMO CHauaJja C(OKyCHpPOBaThCs Ha (DOPMHUPOBAHHUHU
11eJJIOCTHOTO UT'POBOrO OMbITa. DTO HaYMHAETCs C ONpe/iesieHUs] HCTOUYHUKOB (DaHa: HYKHO
NpoaHan3upoBaTh (HOPMbl YHOBOJNBCTBHUS Mo ctaTbhe Fourteen Forms of Fun u cooThe-
CTM HX C TeM, KaKhe 3MOLMH U [eHCTBHs BbI3bIBAET HUrpa. JTO IMO3BOJSET H30exaTb
MeXaHU4YeCKOW COOPKH (PUY U COCPENOTOYUTBCS Ha TOM, YTOObI BeCb MPOEKT BbI3bIBAJI
KOHKPETHOE YyBCTBO Yy HUIPOKa — HaIlpUMep, YAOBOJbLCTBHE OT pelIeHMs 3anay WJIH OT
OTKPBITHS HOBOTO.

Hanee, ucxonsi U3 BbIOPaHHBIX BHUAOB (haHa, BHIAEJSIOTCS KJIOUEBble T'eHMIlIeldHble
MeXaHUKH — Te, YTO NeHCTBUTEJbHO CO3[AI0T UI'PYy U ee OCHOBHOe BredaTsaeHue. HykHO
BHUMATEJ/JbHO OLEHUTh BCe (PUUM U ONpeNeNnTh, KaAKHe U3 HUX paboTar0T HA 3TH MeXaHH-
KH, a KaKue — HeT.

[locsie aToro MoxHO NepexoiuTb K (pUUeKaTy: NpPOaHAIU3HPOBATH BTOPOCTENEHHbIE
CUCTeMbl U yOpaTb UK MEePEeOCMbICAUTb KAaK MUHUMYM JIB€, KOTOpble JTMOO HE YCHUJIUBAIOT
KI'M, nubo ny6maupyioT Apyrue MexaHUKH, JUOO0 He AAI0T UI'POKY LEHHOrO OMbITA.

BaxkHO Takke He TOJBKO yOpaTb MeXaHHMKY, HO U OOBSCHHTb, oyeMy 6e3 Hee urpa
CTaja Jjydule, JUOO MPEeAsNOXKUTh, KAaK ee YJydllUTb, 4TOObl OHa paboTa/ja Ha BHIOpaH-
Hble UCTOYHUKH (paHa. PesysbraToM paboThl CTaHET JOKYMEHT C KPAaTKOH, HO JIOTHUECKH
BBICTPOEHHOH HUT'POBOH MOJEJIbIO, U BUIEO, NEMOHCTPUPYIOLLee yaydlleH’e refdMIes.

Coomeemcmaue eatidnaiiny (o6:a3amenvHoe 3adanue)

CcBIIKM Ha TOKYMeHTB: https://disk.yandex.ru/d/QgndHaG00hofeqg/20
250327133004-CW21IaFFUh.pdf, https://disk.yandex.ru/d/QgndHaG00
hofeg/20250327133644-1Id1K55LSGe. pdf.

CcbliKM Ha BHHeo: https://disk.yandex.ru/d/QgndHaG0Ohofeqg/GAMEDE
SIGN 1.mp4, https://disk.yandex.ru/i/E02kiMLnl1Mdm g.

Dopmuposanue npoyedypHotl 2eHepayuu 6 uepe (3adanue Ha 86160p)
Cchlka Ha NOKYMeHT: https://disk.yandex.ru/d/QgndHaG00hofeqg/20
250327133640-XErQ280ELm. pdf
CcbliKa Ha BUaeo: https://disk.yandex.ru/i/RZ cXkLmVHYKOg.

I'nobanonoie usenmot (3adanue Ha 6vL60p)
Ccblika Ha JOKyMeHT: https://disk.yandex.ru/d/QgndHaG00hofeqg/20
250327133028-C10Om1hSeD8.pdf.

Ccoinka Ha BuAeo: https://disk.yandex.ru/d/QgndHaGO0Ohofeg/EVENTS
.mp4.


https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133004-CW2lIaFFUh.pdf,https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133644-IdlK55LSGc.pdf
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133004-CW2lIaFFUh.pdf,https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133644-IdlK55LSGc.pdf
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133004-CW2lIaFFUh.pdf,https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133644-IdlK55LSGc.pdf
https://disk.yandex.ru/d/QgndHaG0Ohofeg/GAMEDESIGN_1.mp4,https://disk.yandex.ru/i/E02kiMLn1Mdm_g
https://disk.yandex.ru/d/QgndHaG0Ohofeg/GAMEDESIGN_1.mp4,https://disk.yandex.ru/i/E02kiMLn1Mdm_g
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133640-XErQ28oELm.pdf
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133640-XErQ28oELm.pdf
https://disk.yandex.ru/i/RZ_cXkLmVHYK0g
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133028-ClOmlhSeD8.pdf
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133028-ClOmlhSeD8.pdf
https://disk.yandex.ru/d/QgndHaG0Ohofeg/EVENTS.mp4
https://disk.yandex.ru/d/QgndHaG0Ohofeg/EVENTS.mp4
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3adaua 4.3.5.2. Baok Apm (100 6annos)

Coomeemcmaue eatidnaiiny (o6:a3amenvHoe 3adanue)

Tpebyercsi aganTUpoBaTh NPOEKT MOA YCJOBUS rakiajaiHa, B KOTOPOM IpeACTaBJ/eH
nepeueHb TpeGOBaHUN K HeMy. DTO peasibHble KPUTEPUH, KOTOPble MOT'YT BBIABHTATh W3-
natenu U uugpossle niaowankd. OHU HanpasJ/ieHbl, B IepBYI0 oYepelb, HA MaKCHMaJbHOe
yJlydllleHHe BU3YyasJbHOI0 KadecTBa NPOeKTa 0e3 CO3JaHHS HOBOI'O KOHTEHTA.

[aiipnailn Bk/toyaer 11 paspenoB, KaxKAblH M3 KOTOPBIX COAEPXKHT IpaBuJa, MpPHU-
MeHHMble K JI0O60MY MPOEKTy (MTHOPHUPOBATh WX HeJb3s). [IpH BHIMOJIHEHHH MOXKET IO-
HagoOUTBCST He TOJIbKO YJIYYIIHTb, HO U N00aBUTh/yNAIUTh/YIIPOCTUTD CYII1ECTBYIOIIHE
3JIEMEHTHI.

B utore cob/toneHre Bcex MpaBuJ raijjiailHa He TOJMBKO MPUHECET KOMaHIe 6aJibl,
HO M TOBBICUT OOILYIO Mpe3eHTabeJbHOCTh TPOEKTa, YTO TOJIOKHUTEJNbHO CKaXKeTcsl Ha
OLEHKe NPYTUMH SKCIEePTaMH.

lafipnaiin: https://cheerful-bearberry-£f02.notion.site/1b9f25e0f
9158086921ee4d468afc2dcde.

O6muii popmar craum:

e BHU/e0 (CTPOro 10 3 MHH), IEMOHCTPUPYIOIlee BCe MEHIO U MI'POBOM MpoOLEece ¢ Ur-
POBBIM ay[Ho, aKLUEHT Ha BU3yaJ, 6€3 KOMMEHTapHEB,;

e OUJL.

ITpoyedypuan eenepayus (3adanue na 8oL60p)

Bam csenyetr paccunMTarh CBOM CHJIbl U BpeMsi, YTOOBI CO31aTh 00JIblIOE KOJUUECTBO
pa3HoOoOpa3HBIX acCeTOB 3a KOPOTKOE BpPeMsl, a TakyKe NOOUTbCS BBICOKOI'O KauecTBa UTO-
TOBOI'O BHEIIHEro BUJA CreHepUPOBAHHOIO KOHTEHTA.

OueHUBaeTCss KOJHUECTBO:

e HOBBIX YHHKAJbHBIX acCeTOB, CO3[MaHHBIX JJIs TeHepaluu (NpUMep: eJjib, COCHA,
6epesa);

® KaTeropuil 0OBEKTOB, HCIOJNb3yeMBbIX MJis TeHepaluuu (MpHUMep: NepeBbsi, KaMHH,
KYCTBbI);

® UTPOBBIX 3/EMEHTOB, CO3[JAHHBIX MyTeM IMPOLeNypPHOH reHepauuu (MpHUMep: JIOKa-
I1s1, TIepCOHaX, KapTa).

OOf1iee KaueCcTBO aCCeTOB U CreHEPUPOBAHHOTO KOHTEHTA TaKKe OYIeT OlLleHUBATbCS.

OO6uui hopmaT crauw:

e pdf-paiin (tabmuua, comepKaliasi MOPsiAKOBBIE HOMepP, MPOHYMEPOBAHHBIH UTPOBOU
3JIEMEHT B TeHepalHd KOTOPOro 00BbEKT y4acCTBYeT, MPOHYMepOBaHHAsi KaTeropus
o0beKTa, U3obpakeHue);

e BHU/eO0 (CTPOro [0 2 MHH), IEMOHCTPHUPYIOLIee BapUAHTHl KOHTEHTA, CreHepHpOBaH-
HOT'O BHYTpPHU HIPHI;

e Ouin.


https://cheerful-bearberry-f02.notion.site/1b9f25e0f9158086921ee468afc2dcde
https://cheerful-bearberry-f02.notion.site/1b9f25e0f9158086921ee468afc2dcde
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Ta6nuua 4.3.2. Ilpumep npaBusbHO 0(hOPMJIEHHOH TaBIHUILBI

Homep dnemMeHT Kareropus HN3o006paxkenne
1 1. Jlokanus 1. Hepeso (CKpHUHILIOT)
2 1. Jlokanus 1. IlepeBo (CKpHHILIOT)
3 2. Ilepconax 2. Inam (CKpHHILIOT)
4 2. Ilepconax 3. Wnem (CKpHUHILIOT)

I'nobanonoie usenmot (3adanue Ha 6v160p)

Bawm MNPEeaCTOUT CAeNaaThb KaXXJIbIld UBEHT BH3YyaJIbHO 3aME€THLIM W BbIpa3WTEJbHBIM, HC-
[10J1b3yd BCE€ BO3MOXKHbBIE XYN02K€CTBEHHO-BbIpAa3UTEJAbHbIE CPEACTBA. [Tosnb3oBartesb J0J1-
2K€H YeTKO BUOETb, UTO MBEHT HAyaJiCd, UTO OH BCe e€lle aKTHBEH W YTO OH 3aBEpPLIUJICH.

OueHuBaercs:

e BJIMsSIHME MBEHTOB Ha MOJEJH, TEKCTyphl, noct-npoiecc/user/ceet, Ul, 3Byk, VFX,
UCI0JIb30BAHNWE HOBBIX YHHUKAJbHBIX aCCETOB;

e 00lllee KaueCcTBO BH3yaJbHOW KOMMYHMKAllMM Hadyaja U 3aBeplIeHHs, KauecTBa ac-

CeTOB, OOLIEeH peanu3alny C XyI0KECTBEHHOU TOYKU 3pEHHUS.

O6muii ¢popmar cnpauu:

e BUIeo (CTPOro m0 2 MHH), NeTaJbHO IEMOHCTPUPYIOIlee LUK/ CMEHbl HBEHTOB;

e OUJI.

IlpaBuaa ogopmiaenns oTeera Ha 3aJaHUA:

e pdi-caiin ¢ Tabnuuein;

e JBa BUJEO.

Kpome Toro, npoBepsieTcst Hasmuure B OUJIIE.

Pewenue

YroObl BBINOJIHUTD 3afayd, HEOOXOAUMO aJaNTHPOBATh BU3yaJ/bHYIO YaCTb HUIPbI MOJ
cTporue Tpe6oBaHMA raiinaiiHa. ATo 03HAYaeT, UTO CJedyeT MPOBECTH PEBU3UI0 BCeEX
BH3YyaJbHbIX KOMIIOHEHTOB (MHTepdeiica, mMoneseil, 3pPeKTOoB U T. A.) U TPUBECTH HUX
K eIUHOMY CTHJIIO U YPOBHIO KauecTBa, He CO3/1aBasi HOBOro KoHTeHTa. [Ipu 3ToM BakHO
OPUEHTUPOBATHCS He TOJbKO HA 3CTETHYECKYI0 CTOPOHY, HO M Ha YLOOCTBO BOCHpHS-
THUSl — CHeJaTh WUIPy MOHATHOH BU3yaJbHO Aaxke Oe3 TekcTa. Eciu Kakue-TO 3/eMeHTHl
BU3yaJIbHO TeperpyxeHbl, He4YuTabesJbHbl HJU BBIOMBAIOTCA M3 OOLIEro s3blKa WIPbl —
OHHU yJangrTCs UM nepepabateiBatoTcs. [loc/e BU3yasbHOrO BbIpaBHUBAHHS BCeH UTPHI
HY2KHO 3alUcaTb KOPOTKOe BHIEO0, KOTOPOE MOKaXKeT:

® KaK BBIIVISAUT UHTepdeNcC;

e Kak BeJleT cels Urpa;

® KaK UTPOK BSaHMOﬂeﬁCTByeT C BHSY&JTbHOﬁ YacCThbIO.

B sTomM BHmeo BaxkHO He FOBOPUTBL, a IlIOKa3aTb, UTO BH3YyaJbHad CHCTeMa 4YHCTa,
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HHUTaeMa U COOTBETCTBYET 3dsiBJIEHHOMY CTHUJIIO.

Coomeemcmaue eaitidnaiiny (o6s3amensvroe 3adanue)

Ccplika Ha Bugeo:https://disk.yandex.ru/d/jCOgqWspyIQPKvw.

Popmuposanue npoyedyprot eenepayuu 6 uzpe (3adanue Ha 8b160p)

CchlIKa Ha JOKyMeHT: https://disk.yandex.ru/d/QgndHaG00hofeqg/20
250327133800-Gv6ES5PPCrt.pdf.

I'nobanonoie usenmot (3adanue Ha 6v160p)

Ccblika Ha Bujeo:https://disk.yandex.ru/d/jCOgWspyIQPKvw.

3adaua 4.3.5.3. baok Ilpoepammuposarnue (100 6annos)

Ilonv3osamenvckuil konmenm (0b6sa3amenvHoe 3adarue)

Coszpaiite ¢pyukuuonan User Generated Content (manee UGC) mnst cyuiecTByoleH
UTPBL.

Lenb 3ampaHns — peanu3oBaTb BO3MOXKHOCTb, MO3BOJISIOLLYIO M0Jb30BATE/SIM CO3/a-
BaTb W N00aBJSATb B WUIPy COOCTBEHHBIE MaTepHuaJ/ibl, TakMe Kak: YPOBHH, NEPCOHAXKH,
NpeaAMeTbl U IPyryue 3/7eMeHThl, COCOOHBIEe PACLUMPUTh UIPOBOW Mpollecc.

HpI/I BBIIIOJIHEHHUH 3aJaHUSA:

e 00aBbTe BO3MOXKHOCTb HMMIIOPTA U 3KCIOPTa AOMNOJHEHHH, YTOOBl UIPOKHU MOIJIH
UMH [eJUThCS;

® TIPOIEMOHCTPUPYHTE CBOU TPUMEPHI AOMOJHEHNUH (He MeHee TpeX), uTOOBI T0KA3aTh
Bo3MoxKHOCTH Baulero UGC; yutuTe: B ciyudae, ecJM He peasl30BaHa BO3MOXK-
HOCTb MMIIOPTA JOMOJHEHUH B UTPY, IPOBEPSIOIINN He CMOXKET MPOBEPUTH Ka4eCTBO
1 pasHoobpasue npusaokeHHbIX nmpumepos UGC;

e MpeloCTaBbTe PYKOBOACTBY Mo co3nanuio UGC, KoTopoe MO3BOIUT MOJIb30BATENSAM
CO3/1aBaTb CBOW MOJbl; MpPOBEPSIOIIMNA OyoeT HCIO0JAb30BaThb AaHHOE PYKOBOACTBO
IJisi TIPOBEPKH 3alaHust (OHO HOJKHO ObITH NOCTYIHO M M3HYTPH CaMOH WIPHl U
BKJII0UaTh B ceOs Bce HEOOXOAUMble HHCTPYKLHUH 06 UMIIOPTe, SKCIOPTe, CO3AaHHUH,
M3MeHEeHHH JIOTIOJIHEHUH, 3arpy3Ke CBOUX (DalJIOB U T. [1.); BKJIIOYHUTE B PyKOBOACTBO
OlINOKH, KOTOpPbIE MOTYT BO3HUKHYTb IpU padoTe moJb3oBaress ¢ cuctremoin UGC,
a Takxke OMHUCAHHE TOr0, KaK UX UCIPABUTH (€CJU BO3MOXKHO).

Y UTPOKOB NOJ2KHa OBITb BO3MOXKHOCTb:

® U3MEHATb BHYTPUHUIPOBBIE TapaMeTpbl MOJd CO3HaHHA JIONIOJIHEHUH (HaanMep,
BHYTPHUHUTPOBLIE AHAJOTH C NPC, CKOpPOCTb MOsABJE€HUA KBECTOB U T. Il.);

e 3arpyxaTb CBOM (halJ/bl AJsl CO3NAHHUS JOMOJHEHUH (HanpumMep, png-KapTHHKU IS
TEKCTYp, CBOM Mopebku niasi NPC u 1. 1.)


https://disk.yandex.ru/d/jCQqW5pyIQPKvw
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133800-Gv6E5PPCrt.pdf
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133800-Gv6E5PPCrt.pdf
https://disk.yandex.ru/d/jCQqW5pyIQPKvw
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3anuuinTe BUAEO C peasu3alded BCeX CIeJaHHBIX BAMH KpPUTEpHeB (peKOMEHI0BaHO
03BYYHTb UJIH N0OABUTH HeOOJIbIINE TOSICHSIOUIHE CYOTHUTPHI).

Ecsu npoBepsitolInil He CMOXKeT HaUTH peasd3alldi0 KPUTEPUs BHYTPH HTPbl (HEHH-
TYUTUBHO clesaH (PyHKLHOHAJ WJIH ApPYrHe CJaydau, B KOTOPbIX HEBO3MOXKHO OyleT Mpo-
BEPUTh, MPABUJBHO JIM BBITIOJIHEH KPUTEPHH), TO B CUTYallMH, KOTAA peasin3alusi comep-
JKUTCS B BUJI€O, OyleT 3acYMTaHa M0JI0BMHA 0aJ/lJIoB 32 JaHHBIA KPUTEPUH C OKPYyTJEHHEM

5
B MEHbIIYIO CTOPOHY (5 =25~ 2>.

Banabr 3a PYKOBOACTBO M TIpHMEPLI JIOTIOJTHEHUH He MOTYT OBITH 3aCUUTAHHI qepes
BHEO0.

OO6uuii popmar caauu:

e User Guide mo cosnanuto UGC (pdf-daiin);

e CChblJIKa Ha zip-dais (KOTOPbIH M0JXKEH HaXOAHUThCS B MPENOCTABJIEHHOM BaM TYTIJI-
JIMCKE) C MPUMEPOM KaK MUHHUMYM TPeX PasHbIX NOMOJHEHHH;

e BHUjeO (CTPOro 10 5 MMH), IEMOHCTPHUPYIOLee peasu3alrio BBIOJHEHHBIX KpHUTe-
pHeEB.

ITpoyedypuan eenepayus (3adanue na 8oL60p)

Paspa6oraiite cucTeMy npolLefiypHOH reHepallUM YpPOBHeH MAJisi UTPbl, UCIONb3YS CH-
nbl (seed). Cucrema mo/KHA co3naBaTbh pa3HooOpa3Hble, HO cOasaHCHPOBAHHbBIE YPOBHH,
BKJIIOUasi MU, 3a1aHusi, KBeCTbl U T. 1. CJ0XKHOCTh JOJ/KHA aJalTHPOBATHCS K YPOBHIO
UTPOKa, JUHAMHYECKH M3MeHsisl TapaMeTphl FeHepalty, DU 3TOM MMeTb KpalHHe 3Haue-
HUS (HanpuMep, yTOObl Bpark MOJHOCTBIO HE HCUE3JH):

e PyuHoll BBOA CHJa: y MOJIb30BATeNs] JOJKHA OBITh BO3MOXKHOCTb BPYUHYIO BBECTH
CHUJl, U CHCTeMa JI0JI2KHA CTeHepUpoBaTh MUP Ha ero ocHose. [Ipu BBOie ONMHAKOBBIX
CHUJOB Ha Pa3HbIX YCTPOMUCTBAX Pe3y/abTaT OJUHAKOBBIH.

e [eHepauusa Mupa, 3alaHUl, KBeCTOB W T. J.. pa3paboTaiTe aJropuTM reHepaluu
UTPOBOTO MHpPa M APYTUX 3J€MeHTOB WUIPbl Ha OCHOBe cupa. Mup noskeH ObITh
pa3HooOpa3HbIM (aHmadThl, pacrnosokeHre 06beKTOB) U COXPaHSTb ONpeeseH-
HYIO cTereHb OajiaHca (HampuMep, paBHOMEpPHOe paclipefie/ieHHe PecypcoB).

e AjanTUBHAas CJ0OXKHOCTb: peajM3yHTe MeXaHWU3M aJalTallid CJ0KHOCTH reHepa-
UMM K MpOrpeccy Wrpoka, HanpuMep, yBeJHYbTe IJIOTHOCTb BPAaroB WM CJ0XK-
HOCTb 3aJaHUH MOCJe YCIEeLIHOr0 MPOX0XKIAEHUS KBECTOB W/ MPOXOXKAEHUS WUIPhI
U, HA000POT, YMEHbIUHUTE KOJHYECTBO BPaAroB, €C/JAU UIPOK J0JTr0 He MOXKeT NMPOUTH
Olpe/eJIeHHbIH YPOBEHb.

[IpemoctaBbTe GJOK-CXEMY 3TOTO aJropuTMa, cosnaiite ee Ha caiite draw.io (http:
//draw.io/).

Ecau npoBepsilolInil He CMOXKeT HAalTH peasud3alUi0 KPUTepUs BHYTPH HTpbl (HEHH-
TYUTUBHO cles1aH (PyHKLHOHAJ WJIH ApPYrye CJydau, B KOTOPBIX HEBO3MOXKHO OyleT Mpo-
BEPHUTb, TPABUJBHO JIM BBITNOJHEH KPUTEPUH), TO B CHUTyallUH, KOTJla peaju3alus couep-
JKUTCS B BUJI€O, OyeT 3acUMTaHa MOJIOBUHA 0aJ/lJioB 32 JaHHbIH KPUTEpPUH C OKpyrJeHHeM

) .
B MEHBIIYIO CTOPOHY (5 =25~ 2). Basnbl 3a pyKoBOACTBO M NPUMepPH! IOMOJHEHUH He

MOTYT OBITb 3aCUMTaHbI qyepe3 BUIEO.


http://draw.io/
http://draw.io/
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OO6muii popmar capauu:

e 0JIOK-CXeMa CHUCTeMbl reHepalliu (co3naHHas Ha caiTe draw.io ¢ dopmatom daiia
.drawio);

e BUje0 (CTPOTO [0 5 MHH), NEMOHCTPUpYIOIIee peasiu3alMio BHIOJHEHHBIX BaMH
KPUTEPHEB.

I'nobanovnsie usenmot (3adanue Ha 86160p)

Paspab6otaiiTe cucrtemy rno6ajbHbIX WBEHTOB, UCIOJIb3ys B3aUMOAEHCTBHE C CepBe-
poM co BToporo 3Tana. Cucrema H0JKHA YNPaB/sATb UBEHTAMH PA3JUYHON ANHUTENbHOCTH
(exxelTHEeBHBIE, €XKeHelesIbHblE U T. [I.), BJUSATb HA Pa3Hble UACTH WUIPBI, a TaKXKe yBEeIOM-
JIITb UT'POKOB O MPEACTOSLIUX UBEHTaX.

[lns B3auMozneHCcTBUSA C cepBepoM 00513aTesbHO MCIOJAb30BaTh NAHHYI0 UHCTPYKLHIO:
https://disk.yandex.ru/i/MD88gfhWUusJSA.

[Tpu paspaboTke cUCTeMBbl YUUTBIBAHTE CJEAYIOLIHE MOMEHTHI:

e CepBepHasi CUCTeMa MBEHTOB: CO3/aliTe MBEHTbl Ha CepBepe W peanu3ylTe Mexa-
HU3M HMX MOJy4YeHHs He daile, 4yeM | pa3 B 2 muH. OGecrneybTe, YTOOBI MBEHTHI
He MepecekajyucCb 110 BPEMEHM, €CJM OHHM BJUSAIOT Ha OAHM yactu urpel. [locra-
paliTecb Ha3BaThb MBEHTHI TaK, YTOOBl MX HAa3BaHUS Ha cepBepe ObLIM COOTHOCHUMBI
C MBEHTaMH BHYTPH HIPHL.

e OnHOBpPEMEHHOCTb: OJIHU U Te K€ HBEHTH! JOJKHbBI 3alyCKaThCsl Ha Pa3HbIX yCTPOU-
CTBaX OJHOBPEMEHHO (Jake Ha pa3HbIX YACOBBIX MOsiCax), AOMYyCKas HeGOJBIIYIO
pasHUIy BO BPeMeHH.

e KiueHTcKass cuctemMa yBeIOMJEHHH: CHCTeMa J0JKHAa 0TOOpakaTb yBeLOMJEHHS
UTPOKY O MPEACTOSIIMX COOBITHSAX (Hampumep, 3a HeHb IJs eXeHeNeJbHBbIX U 3a
15 MUH 1/ BHYTPHUIHEBHBIX).

e Buiusnwue Ha reiimmgeit u Ul: kaxkpoe cobuiTUe OOJKHO OKAa3blBATbh 3aMeTHOE BJIU-
SIHHe Ha WI'POBOH IMpolecc U HHTepdelc mosb3oBaTess. BiausHue NOKHO ObITh
BH3YyaJIbHO MOHSITHO U COOTBETCTBOBAThb THIYy COOBITUS.

e 3auuTa OT OWMOOK: peanusyiiTe oOpaboTKy OLIMOOK NpPHU 3ampoce K cepsepy, Ha-
npuMep, NPU OTCYTCTBUU MHTepHeTa. VIBeHT B JI0OOM ciyyae JNOJKeH NMPOU30HTH
C HCIIOJIb30BAaHUEM CTapbiX JaHHBIX.

e JluHaMHuecKoe U3MeHeHHe: HBEHTbl JOJKHBI I0ACTPAUBATLCS MOJ, H3MeHeHHe NaH-
HBIX Ha cepBepe. [IpoBepsitolnil Oynet U3MeHsATb BpeMsl UBEHTOB, UTOObl OHM IPO-
U30LLIM BO BpeMsi mpoBepKH. 2KejaTesNbHO 3apaHee MOACTPOUTb BpeMsl HUBEHTOB,
uyTOOBl OHO BBIMAJIO HAa JeHb W BpeMs npoBepkd (¢ 27 mapra 17:00 mo 28 mapra
04:00). B cayuae, ecau uBeHTHl He OyAyT U3MEHATbCS AMHAMHUYECKH MJIH He OYAyT
TMOACTPOEHbDI 110Jl BpeMs IPOBePKH, MOXKeT BO3HUKHYTb CUTYyallUsl, KOrjaa NpoBepsiio-
IMH He YBUAMT MBEHTHl WM yBeJOMJEHHs, NO3TOMY OaJjlibl NPUAETCS BBICTABMASATD
10 BHJEO.

[IpenocraBbTe GJI0K-CXEMY 3TOTO ajJropuTMa, cosnaite ee Ha caifte draw.io (http:
//draw.io/). 3anuuuTe BUAEO C peau3alHell BceX CAeJaHHBIX KpUTepHeB (peKOMeH-
JIOBAaHO 03BYYMTb HMJIH N0OABUTh HeOOJIbIINE TOSICHSIOLIHE CYOTHTPHI).

Ecsii npoBepsilolIUil He CMOXeT HAaUTH peasd3alUi0 KPUTEpUs BHYTPH UTpbl (HEHH-
TYUTUBHO clesaH (yHKLHOHAJ WK ApPYrue CJaydyau, B KOTOPBIX HEBO3MOXKHO OyleT Mpo-
BEPUTh, MPABUJBHO JIM BBITIOJIHEH KPUTEPHH), TO B CUTYallMH, KOTAA peasn3alusi comep-


https://disk.yandex.ru/i/MD88qfhWUusJSA
http://draw.io/
http://draw.io/
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JKHTCS B BUJe0, OyleT 3acuMTaHa MoJIOBHHA 0aJIJIoB 3a NaHHbIH KPUTEPHH C OKPYTJeHUEM
B MEHbBIIYIO CTOPOHY (g =25 2). Basnbl 32 pyKOBOACTBO M MPHUMEPHI IOMOJHEHHUH He
MOTYT OBITh 3aCUMTaHbl Yepe3 BUIIEO.

OO6uwuit popmar copauu:

e OJIOK-CXeMa CHCTeMbI reHepalliu (co3naHHas Ha caiiTe draw.io ¢ dopmatom daitia
.drawio);

e BHIeo (CTPoro 10 5 MHH), JEMOHCTPUPYIOLlEe peasU3alHio BBIIOJHEHHBIX BaMU
KPUTEPHUEB.

IIpaBuna odopmieHUs OTBeTa Ha 3aJaHUS:

Bechb oTBert:

User Guide no cospanuto UGC (pdf-nokymeHr);

e cchliKa Ha zip-balla (HOJIXKEeH HaXOOUThCSl B MPENOCTABJEHHOM BaM TYIJ JHCKe)
C IPUMEPOM MUHUMYM TPeX pPasHbIX IOMOJHEHUH;

e [Ba BUMIEO (CTPOTO 0 O MHH), IEMOHCTPUPYIOLIME peasii3alluio BEIOJHEHHBIX KPU-

TepHEB.

6JI0K-cXeMa 3aJaHusi Ha BbIOOp (co3maHHas Ha caiite draw.io ¢ ¢opmatom aiina
.drawio).

[IpoBepsitoinii npu KoHTpoJie 3afgaHuil 6J0ka [IporpammupoBanue GyneT HCMOJb30-
BaTh OMJ, NPUKpernJeHHbIH B 6soke [Iponykr.

Pewenue

YroO6bl BBIMOJHUTH 3a4a4d 3TOr0 6JI0Ka, HEOOXOAUMO COCPELOTOYMTHCS Ha peasiu-
3auuu mnoJb3oBatesbckoro koHteHTa (UGC), mpouenypHOH reHepanuy UM T100aJbHBIX
MBEHTOB.

Ecnn Boi6pan UGC, To B mepBylo o4epenb CO34aeTCsl CUCTEMA, MO3BOJISIOIAS HUTPO-
KaM CaMOCTOSITe/IbHO J00aBJsATh B UTPYy KOHTEHT — YPOBHH, NIPeAMETHI, IepcoHaKek. ITo
TpeGyeT HACTPOMKMU UMIIOPTA/IKCIOpTa, UHTepdeica /s HACTPOHKHM MapaMeTpoB, a TaK-
XKe — cucreMbl 06paboTku owmnbok. HyxHo moarotoButh Tpu npumepa UGC, KoTopble
MOXKHO 3arpy3HuTh B UIPY, @ KPOMe TOro — MOAPOOHBIN raiiji ¢ onucaHHeM TOro, KaK 3THM
T10J1b30BaThCsl, C MOSICHEHHEM BO3MOXKHbBIX 0aroB M UX pelleHUH.

Ecau BriOpaH mpollenypHbIH OJIOK, TO MPOEKTUPYeTCsl CUCTeMa reHepauydyd Ha Oase
cuga ¢ 6aJaHCUPOBKOM M amanTtauned ciokHocTH. CHA IO/KEeH rapaHTHPOBATh MOBTOPS-
eMOCTb, a CaMa reHepalus — pa3HooOpasue NPU COXPAHEHUH JIOTHKH.

B nononHenue K anroputmy nesaercs O6/0K-cxema (Hampumep, B draw.io) W BHIEO
C JeMOHCTpalHeld paboThl reHepalrH. AHAJOTHUHO, €CJIH HCIHOJb3yeTcsi OJOK HBEHTOB,
Co3JaeTCsl cepBepHAasl M KJHEHTCKas JIOTHKA, Peau3yloTcsl YBeIOMJEHHS U aJalTHBHBIE
peakLMH B UTpe, 3alHUCHIBAETCS BUAEO U NPENOCTABJSETCS CXeMa JIOTUKHU paboThl COOBI-
TUH. B KaX10M ciyyae OCHOBHOHU pe3y/ibTaT — He MPOCTO paboyas ¢uya, a ee HarsiaHas
U TOHSITHAs JE€MOHCTpALUS.
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ITonvzosamensckuii konmenm (o6s3amenvHoe 3adanue)

[Ozep-raiin no cozmanuio UGC (pdi-chaiin): https://disk.yandex.ru/d/Qgn
dHaGOOhofeg/20250327133428-49jAe8GUrK.pdf.

[Tpumep 3 pasHbIx pomoJiHeHUH B zip-adine: https://disk.yandex.ru/d/Qgn
dHaGOOhofeg/mods. zip.

Ccoilka Ha Bumeo (10 b MuH): https://disk.yandex.ru/d/QgndHaG00Ohofe
g/Prog_Osnovn.mov.

ITpoyedypuan eenepayus (3adanue na 8oL60p)

Brok-cxema (cosnanHast Ha caiite draw.io ¢ dopmatom daitna .drawio): https:
//disk.yandex.ru/d/QgndHaG00hofeqg/20250327133347-00MGU6yg0G.dr
awio.

CcbliKa Ha BHHeO: https://disk.yandex.ru/d/QgndHaG00Ohofeg/Prog G
eneration.mov.

I'nobanonoie ueenmot (3adanue Ha 6v160p)

bBiiok-cxema (co3maHHast Ha cadte draw.io ¢ ¢opmatom (aiina .drawio): https:
//disk.yandex.ru/d/QgndHaG00Ohofeqg/20250327132258-7bnMdaj0Jj.dr
awio.

Ccblka Ha Bujeo: https://disk.yandex.ru/i/3FL21sTXfuHl2gq.

3adaua 4.3.5.4. Baok IIpodykm (150 6annos)

Tpeiinep (06a3amenvroe 3adanue)

CospnaHue Tpesepa AJsi UTPEl — 3TO TBOPUECKUH Tpolecc, KOTOPbIH TpebyeT BHUMA-
HUSl K JeTajsiM, HaBbIKOB BHUIEOMOHTaxka U IyOOKOro NMOHUMAHHS LeJIeBOM ayAUTOPHH.
[naBHas 3amaya — co3naThb TpeHJep, KOTOPBIH SPKO W yOEAHUTeNbHO MPEACTaBUT MDY,
BbI/I€JINB €€ KJ/I0ueBble NOCTOMHCTBA.

[Ipu cosnanuu Tpeiaepa He 3a0ynbre:

e 0 TOM, YTO TpeilJiep NOJKEH COOTBETCTBOBAThH LeJ€BOH ayIUTOPHH, OTOOpaxKaTb
XKaHp UTPBI;

e 100aBUTh Ha3BaHHe KOMAH/bl U UTPHl B HauaJie Tpeitiepa (KPeaTHBHOCTD MOSIBIEHHUS
TIPUBETCTBYETCS);

® HCIO0Jb30BaTh KaueCTBEHHbIE, IOCTOBEPHbIE ¥ Pa3HOOOpasHble MaTepUallbl;

e 10106paTh MOAXOASIIYI0 MY3bIKY H 3BYKH, KOTOpbIE MEPefaloT HaCTPOEHHE HTPHI.

BakHO: Mpoao/I2KUTeNbHOCTb Tpelsepa nosxkHa coctaBaaTbh oT 40 ¢ no 1 mun 30 c.

O6mmii popmar cmaum: Buneo (ctporo mno 90 c).


https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133428-49jAe8GUrK.pdf
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133428-49jAe8GUrK.pdf
https://disk.yandex.ru/d/QgndHaG0Ohofeg/mods.zip
https://disk.yandex.ru/d/QgndHaG0Ohofeg/mods.zip
https://disk.yandex.ru/d/QgndHaG0Ohofeg/Prog_Osnovn.mov
https://disk.yandex.ru/d/QgndHaG0Ohofeg/Prog_Osnovn.mov
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133347-0oMGU6yq0G.drawio
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133347-0oMGU6yq0G.drawio
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327133347-0oMGU6yq0G.drawio
https://disk.yandex.ru/d/QgndHaG0Ohofeg/Prog_Generation.mov
https://disk.yandex.ru/d/QgndHaG0Ohofeg/Prog_Generation.mov
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327132258-7bnMdajOJj.drawio
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327132258-7bnMdajOJj.drawio
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327132258-7bnMdajOJj.drawio
https://disk.yandex.ru/i/3FL21sTXfuHl2g
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Ipesenmayus u esicmynaenue (o6a3amenvroe 3adanue)

[Ipumno Bpemsi npenctaBuTh Urpy uHBectopam! lsis 3Toro Hy»KHO 0ObEIHHHUTH BCe
HapabOTKH B OHY TNpe3eHTalHI0 W MOArOTOBUTh NMUTY. Mcmosp3yiiTe mpenocraBneHHbIH
1a6JI0H Il CO3IaHUS NPe3eHTALMH, TIATeJNbHO OATO0TOBbTECH K BBICTYMJIEHHIO U OyabTe
TOTOBbl OTBETHUTb Ha BONPOCHI IKCIEPTOB.

BakHo: o011ee BpeMs BBICTYTJIEHHS, BKJIOYasi OTBETHl HA BOMPOCHI, He NOJIKHO Mpe-
Boiath 10 MUH. YnesnuTe BHHMaHMe KJIIOUEBBIM acleKTaM MpoeKTa, YTOObl 3aUHTepeco-
BaTbh ay[IUTOPUIO U YETKO NOHECTH CBOU HjeH. ¥nauw!

[Tepen HauanoMm mpe3eHTaLMU MOKaKUTe TpeHJep Urpbl!

[IpeseHTauus no/KHa BKJHOUATh B cebs:

HasBaHnue KoMaHAbl U UTPBI.
[lacnopT urpsl.

AHanu3 KOHKYpeHTOB.
Onucanue reiimmnies.

AHanus 1esneBoi aynuTOpHH.
Onucanre BEIOPAaHHOTO CTHUJIS.
YHHUKaJbHOCTb UIPHI.
MacuitabupyeMoCTb UTPHI.
Y4acTHUKH KOMaHJbI.

Ccblika Ha mabgoH: https://disk.yandex.ru/d/eXjzHrYDmlIMCpA.

[Ipu kesnaHWK MOXKHO HCIOJIB30BaTh CBOe odopmJeHHe!

OO6muii opmaTt caaum: rnpeseHTalUs.

Cmpanuuka maeasuna (ob6a3amenvroe 3adanue)

3agaya — o(OpMUTb CTPaHHULy Urpbl B MarasuHe. OHa f0/KHA ObITb HH(OPMAaTHB-
HOH, MpHBJeKaTeJbHOH U COOTBETCTBOBATH BCEM TPeOOBAHUSAM.

Ha ctpanuny Heo6xonumo no0aBUTH:

HasBanue urpsl.

JloroTun Hrpsl.

Bannep urpsl.

Hanuuune kpatkoro onucanus (mo 40 cjos).

Haunuune nosnoro onucanus (ot 100 mo 250 cJjoB).

CKpPHHIIOTHl U3 UTPbI, KOTOPble OTPAXKAIT TeHMILIeH.

WNmsa v pamunns pazpaboTUMKOB MPOEKTa, C YKA3aHHBIMU POJIIMU U (poTorpadusi-
MH.

JlopoxxHasi KapTa pa3BUTHS MPOeKTa (BU3yasu3alus peaJuCcTHIHON CTPATETHH pas-
BUTHS Urpbl nocse gunana HTO).

BakHo: npu 3anojiHEHUU CJeIuTe 32 eAMHO00pa3ueM CTPaHHUIbl U OTCYTCTBHUEM OILHU-
OOK B TEKCTe.

Jst ynpouienus paspabotaH wabaoH, KOTOPbIH HY?KHO MCMHOJAb30BaTh: https: //ww


https://disk.yandex.ru/d/eXjzHrYDmlMCpA
https://www.figma.com/file/b0XIpfvW4hDjWKNGb58yOV/Mocup-RuStore?type=design&node-id=0-1&mode=design&t=wYjR9C2AKmFpU8vX-0
https://www.figma.com/file/b0XIpfvW4hDjWKNGb58yOV/Mocup-RuStore?type=design&node-id=0-1&mode=design&t=wYjR9C2AKmFpU8vX-0
https://www.figma.com/file/b0XIpfvW4hDjWKNGb58yOV/Mocup-RuStore?type=design&node-id=0-1&mode=design&t=wYjR9C2AKmFpU8vX-0
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w.figma.com/file/b0XIpfvW4dhDjWKNGb58yOV/Mocup-RuStore?type=desi
gn&node-id=0-1&mode=design&t=wYjROC2AKmFpU8vX-0.

OO6uwuii popmar caauu:

e cchuika Ha Figma;

e pdi-caitn Figma;

e zip-chaiis, Joro B png, CKPUHBI U3 UTPbI, KPATKOE U TMOJHOE OMHCaHHe UTPbl B OJIOK-
Hote ¢ @. M. O. pa3paboTUMKOB, NOPOKHAS KapTa.

Bbuno uepot (o6:a3amenvHoe 3adanue)

3agaya — MOArOTOBUTH (PMHAJBHYIO BEPCHIO OWMJIa UTPBI U OTIPABUTh €e JJs Mpo-
BepkH. [lsis 3TOr0 Heo6XoauMo 3arpy3uthb ¢aua urpel (daiasl gasgs OC Windows) B Bauy
Manky Ha TyrJ-IucKe.

Y6enutechb, 4yTO (PUHAJNBHBIA OWJIA MOJHOCTHIO TFOTOB K IPOBEPKE M COOTBETCTBYET
BceM TpeboBaHUAM. [locse 3aBeplieHNs TeCTHPOBAHUS M UCIIPaBJeHUS OLUMOOK 3arpysute
(ali/ibl B yKa3aHHYIO Mamky.

HpI/I [IPOBEPKeE ousana nenaeTcsl akLeHT Ha TOM, HACKOJIBKO:

® lirpa 3axXBaTbiBaeT UT'POKaA, CO3MAET OLLYUIEHHE MPUCYTCTBHUA B UTPOBOM MHPE;

® KauyeCcTBEHHO, Pa3HO0OpasHO W cOaJaHCHPOBAHHO peasiu30BaH OCHOBHOHM HIPOBOM
npouecc (Core-reiimmneit);

e NPOAYMaH W yBJeKaTeJieH MeTa-redmmjed (mporpecc nepcoHarka, Mpokauka, KoJ-
JIEKIIUOHUPOBAHHUE U T. 11.);

e XOpoulo npopaboTaHa UrpoBast cpefa U MHUp;

® B UIpe NPUCYTCTBYIOT 3JeMEHTHl, MOOYyXAalolle K OBTOPHOMY MPOXOXKAEHHIO;
e cTabusabHO paboTaer Urpa;

® KaueCTBEHHO MPOAYMaH U yn00eH UrpPOBOH UHTepdec;

e XOpOUIO peasiM30BaHa CUCTeMa yIpaBJ/eHHUS,;

® KAaueCTBEHHO BBINOJIHEHA IpayKa U BU3yaJibHble 3(D(PEKTH;

e 1popabOoTaHbl 3ByKOBble U MYy3blKaJbHble 3(h(PEKTH;

® XOpOIIO Urpa obydaeT UrPoKa.

e peasjM30BaHa CUCTeMa Harpaj U MOTHBALMH.

O6mmii popmar cmauu: 6usn (paia pas OC Windows ¢ Urpoil Ha TyTJ-TUCK).

IIpaBuaa ogopmieHHe OTBeTa Ha 3aJaHuUs: Becb 0TBeT — ofHO BHIeo (1o 90 c),
OJlHA Mpe3eHTallls], CChlKa Ha 3anosHeHHyto Figma, pdf ¢ Figma, zip-daiia, 6uan (paita
st OC Windows ¢ UTrpoil Ha I'yrii-aucKe).

Pewenue

Jlna pewenus 3amad 6J0Ka HY»KHO MOATOTOBHUTb WUIPY KakK MPOAYKT AJsi BHELLIHEro
N0/1b30BaTeNsi — HMHBECTOpa, MJAaT(OopMbl UM MaraduHa. Bce HaudWHaercs ¢ TpeHJepa:
KOPOTKO€, HO LeIJsilllee BUIeO, KOTOPOe NeMOHCTPUPYeT aTMoc(epy WUIpbl U ee relM-
nsed. 3aTeM MoAroTtaBiauBaercs npeseHtauus. OHa cosgaercs no wabJoHy, HO ee 3aja-
Yya — BbI3BaTb MHTEpeC, a He MPOCTO MH(GOPMHUPOBAThb. 3[eCh OMUCHIBAETCS MPOEKT KakK


https://www.figma.com/file/b0XIpfvW4hDjWKNGb58yOV/Mocup-RuStore?type=design&node-id=0-1&mode=design&t=wYjR9C2AKmFpU8vX-0
https://www.figma.com/file/b0XIpfvW4hDjWKNGb58yOV/Mocup-RuStore?type=design&node-id=0-1&mode=design&t=wYjR9C2AKmFpU8vX-0
https://www.figma.com/file/b0XIpfvW4hDjWKNGb58yOV/Mocup-RuStore?type=design&node-id=0-1&mode=design&t=wYjR9C2AKmFpU8vX-0
https://www.figma.com/file/b0XIpfvW4hDjWKNGb58yOV/Mocup-RuStore?type=design&node-id=0-1&mode=design&t=wYjR9C2AKmFpU8vX-0
https://www.figma.com/file/b0XIpfvW4hDjWKNGb58yOV/Mocup-RuStore?type=design&node-id=0-1&mode=design&t=wYjR9C2AKmFpU8vX-0
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6I/ISH6C-€,U,I/IHI/IU,3, [I03TOMY Ba>XHO OaTb OTBETbLI Ha BOIIPOCHI:

e B uem unes npoekra?

Yro npencrabasier coboi [1A?
e Kax npoekt macmrabupyetcs?
e KTO BXOmUT B KOMaHALy?

e Kro KOHKypeHTHI?

Cnenom oopmaisieTcs cTpaHulla MarasuHa (no mabmaony RuStore) ¢ jorotunom, 6au-
HepoM, KOPOTKHM U IOJIHBIM ONHCAaHHeM, CKPUHILIOTaMH, (POTO U POJIsIMU pa3paboTUHKOB,
a TaKxKe — JIOPOXKHOH KapToH MpoeKTa Ha MoJrofa-rof Brepen. 31eCh BaKHA HE TOJBKO
3CTETHKA, HO Y TMOJHOTA: CTPAHHIlA AOJ/KHA BBIMVIAETb TaK, KaK OYATO UIPy yKe MOKHO
NpoaaBaTh.

Bce 310 conpoBoxaaeTcss OUALOM: CTaOUIBHOH, 3aKOHYEHHON BepcHel UIrphl, KOTOpas
JIEMOHCTPHUPYeT BCe KJloueBble MeXaHHWKH, UHTepdelic, oOydyeHHe, BU3yasa U 3ByK. Comep-
’KaHue OWJiIa JOJIKHO COOTBETCTBOBATb BCEMY, UTO 3asiBJIeHO B MarepuaJax. Bce oHu
YIaKOBBIBAIOTCS U MOJAIOTCSA KaK €IUHbIH MPOAYKT, FOTOBbIH K NPOABHIKEHHIO.

Tpeiinep (06a3amenvroe 3adanue)

https://disk.yandex.ru/d/6T811jADH-ewrQ.

Cmpanuuka maea3una (0b6a3amenvHoe 3adanue)

https://disk.yandex.ru/d/QgndHaG0Ohofeqg/20250327153218-TMPLX
GSFQ1.txt.
https://disk.yandex.ru/d/QgndHaG00hofeq/20250327153230-YxLDC1W
ROP.pdf.
https://disk.yandex.ru/d/QgndHaG00Ohofeqg/20250327153518-Wz8sXKA
8d7.zip.

bunod ueper (o6:a23amenvHoe 3adanue)

https://disk.yandex.ru/d/QgndHaG0Ohofeg/Arktos Final.zip.

3adaua 4.3.5.5. baok bepnoea (50 6annos)

Heposoii mymopuan (o6a3amenvroe 3adanue)

B Buneourpax, ocob6eHHO B cuMyJsTopax, obydeHue (tutorial) urpaer k.woueByio
posb. OHO MO3BOJSIET UIPOKAaM OBICTPO OCBOMTBCS C YIIpaBJeHHeM, pa3obpaTbcsi B OC-
HOBHBIX MeXaHUKax W MOrPy3UThbCs B UTPOBOM Ipolecc.

Xopolee o0yyeHHe — 3TO He NPOCTO CyXOH HAOOp MHCTPYKLHH, a yBJeKaTe/JbHOe
BBeleHHe B MHUD WIPBI, KOTOPOE MOTHBHUPYeT UrpoKa npopoJkartb. OOydyeHHe momoraert
UTPOKYy OblCTpee U BHHMaTeJibHee MPOUTH YPOBHH, BeleT K JOCTHKEHHUIO LeJell Urphl,


https://disk.yandex.ru/d/6T811jADH-ewrQ
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327153218-TMPLXGSFQ1.txt
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327153218-TMPLXGSFQ1.txt
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327153230-YxLDC1WR0P.pdf
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327153230-YxLDC1WR0P.pdf
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327153518-Wz8sXKA8d7.zip
https://disk.yandex.ru/d/QgndHaG0Ohofeg/20250327153518-Wz8sXKA8d7.zip
https://disk.yandex.ru/d/QgndHaG0Ohofeg/Arktos_Final.zip
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3a/I0)KeHHBIX pa3pabOTUMKaMHU, a B MOJE3HbIX UrPaX CPpedd TAKHX LeJed — ellle U MoJy-
YyeHHe HOBBIX 3HAHUHU.

B ycnemHbIX urpax TyTOpHasbl MO3BOJSIOT (POPMHUPOBATH y4yeOHYIO CYyOBEKTHOCTb

WUIrpoKa, KOTraa OH CaMOCTOATEJbHO CTABUT cebe 3aladyn OJid H3y4eHHsS B INPOCTPAHCTBE
UTPBI, U 3TH 3aJayu MOMOTAIT €My B MPOXOXKIECHHUHU.

IlocraHoBKa 3agaumn

CrnpoekTupyiiTe U peaqusylTe UTPOBOH TYTOpPHAJ AJS UTPHI.

OO6yueHHe TOJKHO OBITh:

o IlHTepakTHBHBIM — HIPOK [OJKEH YYUTbCS, BBINOJHAS NeHCTBUS, a He IPOCTO

YHTasd TEeKCT.

e [locTeneHHBIM — HOBble MEXaHUKH W 3JIeMEHThl YIIpaBJeHUs] NOJKHBl HY»KHO BBO-
IUTh TOC/JeI0BaTe/IbHO, He Meperpyskas UrpoKa.

o HaI‘.HHILHbIM — BHU3yaJIbHbI€ MMOACKA3KH, IMOACBETKY, dHUMALUHU, YKa3aTe€JHU U T. I.
[MOMOrarT caeJaTb ero MakKCuMaJibHO IMMOHATHBIM.

e YMeCTHBIM — o6yquHe JOJI2KHO OPTaHUYHO BIIUCbIBATHCA B HI‘pOBOﬁ [Iporecc u co-
OTBETCTBOBATL CIO2KETY HIPHI.

o [IpyxenoOHbIM — oOOyueHHe [OJIXKHO ObiTb MO3UTHBHBIM, MOOUIPSITh MIPOKa 3a
yCIlexXu U aBaTb BO3MOXKHOCTb MOBTOPUTb CJIOXKHBIE MOMEHTHI.

e [lose3HBIM — UrpOK MOJy4aeT MoJesHble /I UTPOBOrO MPOLECCa HABBIKK U 3HAHUS.
IIpaBuna ocgopmieHus oTBeTa Ha 3afaHUd

Hpe,U,OCTaBbTe BHUIAEOPOJHK OJIUTEJIbHOCTbHIO HE 6oJiee 5 MHWH, I/IJT.HIOCTpPIpy}OHlI/Ifl CH-

CTEMY HUI'POBOrO TyTOpHaJa.

Poauk HOOJI2KEH BKJIIOHATb NEMOHCTPALHIO:

e o0yueHHs (TO €CTb TOr0, KaK UI'POK B3aHMOIEHCTBYeT ¢ oOyueHHeM, KaK BBOASITCS
HOBBbIE 3JIEMEHTBl YIIPaBJEHHUS U MeXaHHWKH, KaK BBHIVISAAT BU3yaJbHble MOACKA3KH

UT. I.);
e reliMIies MOCJe MPOXOXKAEHHsT 00yUeHHs.

BakHo: MOXXHO 106aBUTb 3aKaﬂpOBbIﬁ roJioC UJr TEKCTOBble KOMMEHTAapUH, IMOSACHSA-

IOLMe TIPOUCXOsllee B UTpe.

Humpo (ob6a3amenvroe 3adanue)

WHTpo (BCTYNMUTENBHBIH POJMK) B UI'Pe — 3JeMeHT MOBECTBOBAHHS U MOTPYKeHHs

B UT'POBOH MHUp, CIOCOO pacckas3aTh O CETTHHre. DTO MEePBOE, YTO BUAUT UI'POK, 3amycKas
UTPY, U OT KaueCTBa MHTPO 3aBUCHUT, 3aUHTEPeCYyeTCs JIU OH, 3aX04eT JIH y3HAaTb UCTOPHIO
U TIOTPY3UThCS B UTPOBOH Ipoliecc.

I/IHTpO BbITNTIOJIHAET HECKOJIbKO KJIIOUEBBIX (pYHKU,HﬁZ

® 3HAKOMMT C MepCOHaKaMHu;
e 00OpHCOBBIBAET CIOXKETHYIO 3aBS3KY;
e 0003HaYaeT OCHOBHOHU KOH(JIHUKT;

CO3[1aeT HYXKHYI0 atMmocdepy.

B XOpoleM HHTPO CKATO U €MKO MpeaACTaBJ/JA€Ha 3KCNO3NIKUA, KOTOPasAa rOTOBHUT UI'POKaA
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K urpe. IHTpo — 4acTb urpsl Kak (opma Meaua, KOTopasi MOMOXKeT B JajibHeHlleM ee
TMPOIBUKEHHIO CPEAN ayIUTOPHHU.

Ilocmanoska 3ada4u

CospaiiTe U UHTerpUPyHTe UHTPO B HUIpY.

HHuTpo mosxHo:

® I103HAaKOMHUTb C CETTUHIOM — I10Ka3aTb, [Jle U B KaKOe BpeMs IPOUCXOAAT IeHCcTBUS
UTPHI;

® MpE/CTaBUTh KJIOYEBbIX MEpCOHaXKed — IMPOJeMOHCTPUPOBaTb XOTs Obl ABYX Iep-

COHaxked M UX TPaJMLHH, KOTOpble OyNyT UIpaTh BaXKHYIO POJib B CIOXKETe; 3[eCh
MO>KHO KOPOTKO PacKpbITb UX XapaKTepbl, MOTUBALMIO, B3AUMOOTHOLIEHUS;

e 0003HAYUTh KOH(PJIUKT — MOKa3aTh NpobJseMy, ¢ KOTOPOH CTOJNKHYTCS MEePCOHAXKH,
a UTPOKY TNPENCTOUT NIOMOYb B €€ pa3pelleHHH;

® 3aWHTEepecoBaTb M BOBJIEYb — HUHTPO MOJI2KHO OBbITh OJWHaMHWYHbIM, UHTPUTYIOUIHUM,
BbISbIBATb 2K€JldHWE€ Y3HATb, YTO 6y,IL€T JaJiblle;

® COOTBETCTBOBATb KAHPY M CTHJIIO UTPbl — HYXKHO, 4TOOBI MHTPO TapMOHHMPOBAJIO
¢ oOuled CTUJIMCTUKONA U aTMOC(epOr UTPBI-CUMYJIATOPA.

IlpaBuna ogopmieHus oTBera Ha 3aJaHUSA

[IpenocTaBbTe BUAEOPONHK AJUTENBHOCTBIO He 6osiee 60 ¢, 1eMOHCTPUPYIOIIUH HHTPO
K Baweil urpe. MIHTpo no/keH ObITb HHTErPUPOBAH B UIDY.

TexHuueckue Tpeb6OBaHUS K BUIEO:

e opmar — MP4, AVI, MOV wusu npyroéi pacnpocTpaHeHHbIH BUaeohopMarT;
e pasperenre — He MeHee 1280 x 720 (720p);
® KayecTBO — BMJEO JOJ/KHO OBbITh YETKHUM, a 3ByK PasbOpUYUBBIM.

Pewenue

JL151 BBIMOJIHEHUSI 3alaHUH 3TOro 6JioKa HeoOX0AUMO CPOKYCHpPOBaThbCs HA 00yUeHUU
UTPOKA U HAapPaTUBHOM Mojaye.

TyTopuan — 310 He UHCTPYKLMS, @ YACTb UTPoBOTrO onbiTa. OH MOJ/KeH OBITh BCTPOEH
B redMiJeil, ObITb UHTEPAKTUBHBIM, 110C/€0BATENbHBIM U BU3yaJ/bHO OOBSACHSAIOLIUM, YTO
UMEHHO HYXXHO JHeJsaTb. TyTopuas NOJKeH HayduTb UrpoKa ocCHOBaM 0e3 MeperpyskH,
MOOLLPATh 32 yCIeXU U M03BOJIATb MOBTOPUTh OLUHMOKH.

He meHee BaxkHO chesaTh MHTPO — BCTYNHUTEJNbHYIO CLEHY HJH POJIMK, KOTOPBIH
MOrpy»KaeT B CETTHHT, MOKa3blBaeT KJIOUEBHIX MEPCOHAa)KeH, HX MOTHBALHUIO U OCHOBHOH
KOH(PIUKT. UHTPO MOXkKeT ObITb KaK KaTCLEeHOH, TaK U HaOOpOM UTPOBBIX COOBITHH, HO OHO
JOJI2KHO OBITb yBJIeKaTeJbHbIM, THHAMHUYHBIM U MTOHATHBIM.

BI/ID,eOﬂeMOHCTan,I/II/I TyTOpHaJda U UHTPO HNOJI2KHbI OBITh YEeTKHUMH, 6e3 JHUIIHUX CJIOB,
AKIEHTUPYIOUIMMH BHUMAaHHWE Ha Ba>XHOM.

B pesyabrate 6710k bepsora nokaseiBaeT, Kak Urpa BCTpeuaeT HOBOTO UIPOKA — 3TO
ero IMepBblil ONBIT, U OH J0JKeH ObITh 3aXBaTbIBAIOLIUM.
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Heposoii mymopuan (0b6a3amenvHoe 3adanue)

https://disk.yandex.ru/d/QgndHaG0Ohofeg/tutorial .mp4.

Humpo (06a3amenvrnoe 3adanue)

https://disk.yandex.ru/i/VnzlQwzvnRzZtw.

4.3.6. Cucrema oreHUBaHUu4

Ipoyedypa oyenku pe3ynsmamos

Bnoku Apt, [lporpammupoBanue, [efiMman3aiiH OLEHHBAIOTCA TPYNIOH 3KCIIEPTOB

3204YHO MO CHAaHHLIM pelleHUsiM. MaKcUMaJsibHasi OLeHKa M0 KaXKIOMy M3 OJIOKOB —
100 6annos.

Bsiok BepJsiora Takxke olleHUBaeTCsl TPYIINOH SKCIEPTOB 3a09HO MO CAAHHBIM peIlleHH-
aM. MaxkcuManbHasi oleHka no 60Ky — 50 6anaoB.

Yactp 6s0ka [IponyKT olleHHBaeTcsl TPYINON IKCIEPTOB 3a0UHO, a UMeHHO Tpeiisep,
Crpanuuka. MakcrumasnbpHas oueHka — 50 6a/0B.

Ecau pelieHue ciaHo mocse JefsaiHa, npuMeHsieTcsl AUCKOHTHpoBaHKe B 50%.

B 3ak/mouyuTe/bHBIA JeHb NPOBOAWUTCA OYHAsl OLlEHKA MPOEKTOB B MPUCYTCTBHU KO-
MaH/J MU 3KCIIePTOB UIPOBOH HMHAYCTPHUH.

IlepBblil 9Tan OLEHKH NPOBOAUTCS B (hopMmaTe IIOYKeHCOB? cpeld BceX KOMaH/I.

Ha kaxnywo kKoMaHOy paeTcss 5 MUH AJis1 JeMOHCTPALUHUH PabOTOCIOCOOHOCTH MPOTO-
THUIA U OTBeTa Ha BOIMPOCHl 3KCNepToB. HeckonbKo rpymnn 3KCHepTOB MOTYT MapaJJesbHO
MPOU3BOJIUThL OLEHKY KOMaHA (T. €. B 3aBUCUMOCTH OT KeJlaHHs IKCIIEPTOB OHH MOTYT
paboTaTb ONHOH I'PYTIOH, MO OMHOMY HJIH OObeIUHATHCS B MEHbIIWE TPYIIIbl, HO KaXKIbIH
SKCIEPT NOJKEH OLEHHTh Bce 17 KomaHn).

MakcumasnbHas oueHKa 1o UuTory moykecoB — 60 6anmaoB. Mtorosbiil 6ann no naH-
HOMY OJIOKY BBIYMCJISIETCS KaK CpeqHee apudMeTHUeCKoe 0aJjjioB BCeX IKCMEPTOB, yUacT-
BYIOILMX B olleHKe. [IpH BO3HUKHOBEHHWH COMHEHMH CO CTOPOHBI IKCIEPTOB YYaCTHHUKH
JIOJI?>KHBI CyMeTb 000CHOBAThb CaMOCTOSITENIbHOCTD BHITIOJIHEHHUSI TTPOEKTA.

Takum o6pasom, nocJjie npoBeieHUs NMEPBOro Tana (PUHAJBHOTO UCMBITAHUS LLIOYKeH-
CoB U olleHKH OsiokoB [IporpammupoBanue, Apt, [eiimausaiin u BepJsora mMmakcumasbHast
OLIEHKA, KOTOPYIO0 MOXKeT MOJYyunuTbh KomMaHaa — 460 6amanos.

PeiiTnnrosas tabmuua ¢opmHUpyeTcs COrJIacHO olieHKe 3TUX OJiokoB. [locse mpose-
JeHUsl MepBOro 3Tana (UHAJbHOTO MUCIBITAHUS OHA MyOJHUKYyeTCs B 4yaTe BCeX KOMaH[
¢ pa3buBkoil no kputepusiM. IlepBble ceMb KoMaH[, HaOpaBuIue HaUOOJbIIEe KOJUYe-
CTBO 0aJ1JI0B, JONMYCKAIOTCA 10 3allMThl MIpe3eHTaluil Nepes IKCIepTaMu.

Bropo#i satan npexncraBssieT co60# Mpe3eHTALMI0 CEMH JYUIIUX KOMaH[ SKCIEPTHOMY
x)iopu. Kaxknoit komanae orBogutcst 10 MUH Ha IEMOHCTPALMIO CBOETr0 MPOEKTa COrJIACHO

2H.IO}/'KGIL/'ICIDI — 3TO BO3MO2KHOCTb pacCKa3aTb O CBOeH WUrpe U NMpe3eHTOBaThb NPOAYKT; B HallleM cJydyae —
9TO AEMOHCTpaluus I/Il"pa6€J'IbHOCTI/I IIpOTOTHIIA.


https://disk.yandex.ru/d/QgndHaG0Ohofeg/tutorial.mp4
https://disk.yandex.ru/i/Vnz1QwzvnRzZtw
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HJa6JIOHy W OTBETbI Ha BOIIPOCHI 3KCIIEPTOB.

HroroBeiM 6anom mo naHHoOMY OJIOKY sIBJIsSieTCSl cpelHee aprhdmeTHuecKoe 6aJjioB
BCEX 3KCIEPTOB, yUaCTBYWOIIMX B OleHKe. [Ipy BO3SHMKHOBEHHH COMHEHHH CO CTOPOHBI
9KCIEPTOB YUACTHUKH JOJ/IKHBI CYMeTh 0O0CHOBATb CAMOCTOSIT€/IbHOCTb BBIIIOJIHEHUS MPO-
eKTa.

MakcumanbHas oleHKa, KOTOPYH KOMaHIbl MOTYT MOJYYHUTb 32 MPe3eHTalnH TPOoeK-
ToB — 40 0aJj0B.

BaJIJIbI, NoJy4yeHHbI€ 3a NMpe3eHTAllul0, YUYUTHIBAIOTCA TOJBKO B KOMAHJHOM 3a-
yeTre, HO He BJAUAIOT Ha WTOT'OBbIHA I/IHl[PIBI/IIlyaJIbHLIﬁ pe3yJabTaTr Yy4aCTHHKA.

Takum o6pasom, MakcuMasabHasi KOMaHAHAas OLlEHKA 3a pelleHHe 3a1ad MHXKEeHEPHOro
Typa coctaBasietr 500 6annoB. [To6exxnaetr komanaa, Habpasiiasi HaUOOJbIIee KOJTUIECTBO
6aJ1/10B.

B cayuae paBeHcTBa 6a/joB M HEBO3MOXHOCTH ONpeNe/UTb KOMaHIy-MoOenuTe/is
JOMOJHUTEbHO MOT'YT OLIEHHBATbCS Ka4eCTBO BeJeHHUs PErNo3UTOPHEB, @ UMEHHO, OPraHU-
3alusl CTPYKTYPbl IPOEKTOB.

Bnok Teiimousaiin (100 6annos)

Tabnuua 4.3.3. Kpurepun oueHuBaHus

MaxkcumaapHbIie 0aJJbl

Kpurepun
3a peanu- 3KCMePTHON
3alHIo OLIEHKH
3anauue 1. CooTBeTCcTBHME METOL0JOTUH 30 20
Bribop BHIOB BOBJIEUEHHOCTH M ONHCAHHE CYLIECTBYIOIMX MEXaHHK, 10 0

paboTaplIUX Ha ero NoJgydyeHue:
0 — BbIOpaHBl He IBe (POPMbl BOBJEYEHHOCTH WJIM (HDOPMBI BOBJIEUEH-
HOCTH He COOTBETCTBYIOT NPEACTABJIEHHBEIM B PECYPCE;

3 — omnwucano 0-1 MeXaHHKa, HallpaBJieHHass Ha HOCTHU2KEHHUE 3TOro
BHJa BOBJEYEHHOCTH, ONIMCaHHE UCYHEPNbIBAIOUIE WU HE COOEPKHUT
JIOTUUECKUX OILLHUOOK,

6 — omucaHo 6oJibllle IByX MeXaHHK, HAaNpPaBJeHHBIX Ha NOCTHKe-
HUE 3TOr0 BHJA BOBJIEYEHHOCTH, HO B OMUCAHUU JOCTHXKEHHH BOBJIe-
YeHHOCTH JONYLIeHbl JIOTHYeCKHe OLIMOKH;

10 — onucaHo 6oJblle AByX MEeXaHHK, HAlpaBJeHHBIX Ha OOCTH-
JKEHHe TOr0 BHJa BOBJIEUEHHOCTH, ONHCAHHMe HCUeplblBallle U He
COEPXKUT JIOTHYECKHX OLINOOK.
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Kpurepun

MaxkcumaabHbIie 0aJLIbI

3a peaju-
3a1HUI0

9KCHEePTHON
OLIEHKH

OnpeneneHre CTOJINOB UIPhl M MPHBEIEHHE CYIIECTBYIOUIMX MeXaHHUK,
JIOTIOJTHSIIOIINX HX:
0 — omucaHO He TpPU—YeThIpe KJIOUYeBble relMIIeHHblE MEXaHUKU
(KI'M) uau xoTst Gbl OqHA MeXaHHWKa He SIBJsIeTCs KJI4eBOH, HCXO-
ISl U3 TelMIlIest UTPBl UJIKM XOTs Obl OHA MeXaHHKa He COOTHOCHTCS
¢ BEIOPaHHBIMH paHee BHAAMH BOBJIEUEHHOCTH;

3 — onucano tTpu-uetbipe KI'M, omucaHo He GoJiee OfHOH HOMOJHHU-
TeJbHOH MexaHUKU K Kaxnod KI'M unau GoJsiee OqHOHM NOMOJHUTEJNb-
HOU MeXaHWKH, HO OMUCAaHUE CBSI3U COMNEPKHUT JIOTHUECKHE OLIUOKH,
CBSI3b JOMOJHUTEJbHBIX MEXaHUK HEOUeBHIHO OIMHCAHa;

6 — omucano tpu—uetbipe KI'M, onucano 6oJiee 0qHOH IOTONHH-
TeJIbHOH MeXaHWKH K Kaxaod KI'M, omucaHHe CBSI3H COLEPKHUT
MHUHOpHBIE JIOTHUECKHE OIIHOKH;

10 — onwucaHo Tpu-deteipe KI'M, onucaHo Gosiee 0IHOH NOTOJHHU-
TeJbHOH MeXaHWKHU K Kaxaod KI'M, omucaHue cBSi3U HE CONEPKHUT
JIOTHYECKHUX OLIHOOK.

10

0

duyuyexar.
O6OCHOBAHHOCTD yaaJeHHs]/yayUIlleHHs] MeXaHHK:
0 — ompeneneHO MeHee ABYX MeXaHHK [IJsi BbIpe3aHHUs;

5 — orpeneseHo OoJiee ABYX Me€XaHHK, HeoObEeKTUBHOE 000CHOBA-
HHe; BbIpe3aHbl JeACTBUTEJBHO CpI/IJI.HeprIQ MEXaHHUKH, UMEIOTCHA
OTXO0XAE€HHA OT LeJIEBbIX BUAOB BOBJEUYEHHOCTH,

10 — ompenesneHo 6osee 1ByX MeXaHHK, 0OOCHOBAHHE CONEPXKHUT MH-
HOpHBIE JIOTHYECKHE MPOOJEMbl; BEIPE3aHbl NEACTBUTENbHO (HUIIEp-
Hble MEXaHHKH, YAyUlleHHe NOMyCKaeT HEKPUTHUHbBIE OTXOXKIEHHS
OT LEJIEBLIX BHOB BOBJIEYEHHOCTH;

15 — orpeneJsieHoO 6osee ABYX MeXaHHK, 060CHOBaHHE He COOEPKHUT
JIOTHYECKHX l'[pO6J'I€M; BbIpe3aHbl ﬂeﬁCTBHTe.ﬂbHO CpI/IJI.HeprIe Mexa-
HUKH, yaydlleHWe NOMYCKAaeT MHUHOPHBIE OTXO2KAEHUSA OT LEJI€BbIX
BHUOOB BOBJICHEHHOCTH.

10

Buzeo ¢ usMeHenusimu reiimmniesi. LlejsocTHOCTb HIpPoOBOTO Mpolecca.
Temn urpsr:
0 — MeHee JByX MeXaHHK BbIPE3aHO HJIH BHJEO NOJbIIE 3 MUH;

5 — ompezesieHo 6oJiee IBYX MeXaHHK, Ha BHUAEO BUIHO UX H3MeHe-
Hue/ynajeHue, HO 3aMETHO KPUTHUHOE TPOCefaHre B TeMIe UTpHI;

10 — onpenesneHo Gosiee IByX MeXaHHK, HAa BUAEO BHUAHO HUX H3-
MeHeHHe/ynaneHne, HO 3aMeTHO TIPOCefaHHe B TeMIle UTpPhl, HJIH
3aMeHa B CerMeHTe He COOTBETCTBYeT BH/AM BOBJIEUEHHOCTH U KJIIO-
YeBbIM MeXaHHKaM;

15 — ompeneseHo Gosiee ABYX MeXaHHK, Ha BUAEO BUAHO UX H3Me-
HeHue/yaajeHne, 3aMETHO JIKIb MHHOPHOE MPOCEeIaHHe B TeMIle
UTPbl U 3aMeHa B CerMeHTe COOTBETCTBYeT BHJaM BOBJIEYEHHOCTH
u KI'M.

10

Hroro

50

3anaunue 2.

30

20
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MaxkcumaabHbIie 0aJLIbI

Kpurepun
3a peajau- 9KCHEePTHON
3aIuo OLIEHKU
OG6ocHOBaHME HEOOXOAMMOCTH MPOLEAYPHOI reHepalluu B UTPe 8 0

Heobxonumo moppo6HO pacKpbITh Bce Tpu npobsemsl. [Ipu s3ToM mpo-
MHMCaHbl TPU acleKTa BJUSHUS, KOTOpble yJYYIIAT TEKYILYI UIPOBYIO
KOHLEMNLHIO U He NMPOTUBOpeyaT e, U [ABa crnocoba HHTErpalMy B JOp
He MPOTHBOPEYAT U IOMOJHSIOT JIOp:
0 — BBIMOJIHAOTCS TPU MYHKTA:
e OJUH HJH O0Jiee acleKTOB He BJHUSIOT Ha redMILIe;

e OIMH WK GoJjiee TIPEICTABJIEHHBIX CIIOCOGOB He MOIXOIAT
JIOpY ¥ aTMocdepe MPOeKTa; UK OTCYTCTBYET OfMH H3 KJIIO-
YeBBIX MYHKTOB (HAlpUMep, OMMCAHO TOJIBKO JBe MPOGJeMbl
WJIM OUH CNOCOO WHTErpalyy B JIOp).

2 — BBITOJIHSIIOTCS [1BA MYHKTA:

e TpOLEfypHast TeHepallysl He pelaeT XOTs Obl OfHY H3 MPOIMH-

CaHHBIX TPOGJIEM;

e TpolieypHasi reHepalHs He pellaeT XoTs Obl OAHY M3 MPOIMH-
CaHHBIX NpooJeM;

e OIUH WJU 00Jiee acClleKTOB He BJHUSIOT Ha TeHMILIeH;
e OIMH WJH 00Jiee MPEeACTaBJIEHHBIX CIIOCOOOB HE MOAXOAAT
JIOPY M aTMoc(epe NMpoeKTa.
4 — BBIMOJIHSIETCS ONWUH MYHKT:
[IpouenypHas reHepauus He peliaeT X0oTsl Obl OOHY M3 MPONUCAHHBIX
npobJieM.
e OIUH HJH 00Jiee acCleKTOB He BJHUSIOT Ha FeHMILIeH;
e OIMH WM 00Jiee MPEeACTaBJIEHHBIX CIIOCOOOB He MOAXOAAT
JIOpy U aTMocepe MpoeKTa.
8 — nonpoGHO pacKpBITHI BCe TPU MPOOJEMbI, TPU aCleKTa BJHSHHUS
yJyullaloT TeKYLIYI0 UTPOBYI0 KOHLENLUIO U He NMPOTHBOpeyarT e,
nBa crocoba MHTerpaluuu B JOp He NMPOTHBOPeYaT U AOMOJHSAIOT JIOP.
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MaxkcumaabHbIie 0aJLIbI

Kpurepun
3a peajau- 9KCHEePTHON
3anyio OLIEHKH
dieMeHTHI MPOLEeNYPHOIl reHepalu 8 0

Heo6xonrmo yka3aTb He MeHee TpeX 3J€MeHTOB reHepauuu. Ilias Kax-
IOro 3JeMeHTa ONHUCAHbl MeXaHHUKH, CIIOCOOHBIE TeHEPUPOBATh HE Me-
Hee 10 yHHKa/NbHBIX eIUHHUI] KOHTeHTa (Bcero 30).
[IpuiBeneHbl TpU MpHUMepa YHHUKANbHBIX €IMHHUIL KOHTEHTA AJs KaXKI0-
ro 3jeMeHTa (Bcero HeBsiTh). Bce mosyuMBIIKecs W MOTeHLHAJbHBIE
eIMHULbl KOHTEHTa 00/1aflaloT YHUKAJbHBIMA CBOMCTBAMH U HUT'POBLIMH
MeXaHHKaMH.

0 — Gouibllle MATH MOJYYUBIIUXCS U MOTEHIMAJNbHBIX €IHHHL KOH-

TEHTa COOTBETCTBYIOT XOTs Obl OMHOMY MYHKTY HHXe:

® He COOTBETCTBYIOT OCHOBHBIM HTPOBBIM MEXaHHKaM;

e [POTUBOpEYAT UIPOBOH KOHLEMIUH;

e He BIIMCHIBAIOTCS B JIOP WJIM CETTHUHI,

WJIM OTCYTCTBYET OIMH M3 KJIOYEBBIX MYHKTOB (HAaNpPHMep, OMHUCAHO
TOJIbKO [[Ba 3J1eMeHTa reHepalllu WUJIM reHepHupyercs Tosabko 10 yHHU-
KaJIbHBIX eJMHHI] KOHTEHTA).

2 — o 10 mosyuMBIIMXCS WM MOTEHUIUANBHBIX eIHHHUL KOHTEHTa
B TOYHOCTH MOBTOPSIIOT CBOMCTBA U MEXaHWKH APYT Ipyra, TO eCThb
He SBJISIIOTCS YHUKaJAbHBIMH.

4 — 110 NATH MOJYYUBLIUXCS W TMOTEHUHAJbHBIX eUHUL KOHTEHTa
COOTBETCTBYIOT XOTsI Obl OMHOMY MYHKTY HHXKE:

® He COOTBETCTBYIOT OCHOBHBIM HTPOBBIM MeXaHHKaM;

e IPOTUBOPEYAT UIPOBOH KOHLEMIHH;

e He BIHCHIBAIOTCS B JIOP MJIH CETTHHT.
8 — yKasaHbl He MeHee TpPeX 3JieMeHTOB reHepauuu. OnucaHbl Mexa-
HUKHM TeHepaluu JJs1 KaKI0ro 3JeMeHTa, KOTOpPble MOTYT I'eHepHpo-
BaTh HE MeHee JIECSITH YHUKaJbHBIX eNuHHIl KoHTeHTa (Bcero 30).
[TpuBeneHsl Tpy NMpuUMepa YHUKAJbHBIX €IWHHUI KOHTEHTa HJs KaX-
JIOTO 37eMeHTa (BCero AeBsiTh).
Bce mosyuuBIInecs ¥ moTeHUMaNbHbBIE €IUHULBl KOHTEHTa 00/1a1al0T
YHHUKaJbHbIMU CBOUCTBAMH W UTPOBBIMH MeXaHHKAMH.
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MaxkcumaabHbIie 0aJLIbI

Kpurepun
3a peajau- 9KCHEePTHON
3anyio OLIEHKH
KoHTpoas cayuaitHoCTH 4 4

Heobxonumo onucath TpU MeXaHHUKHU OAJAHCUPOBKU CJIYUAWHOCTH,
IBa MpaBUJ/a TeHepaLUMH U Ba METOAa KOHTPOJS CJOXKHOCTH. Bce me-
XaHHUKH JOJKHBI JIOTUYHO BIIMCHIBATHCS B KOHLEMNLHIO NPOEKTa, He
MPOTHBOPEUUTh OCHOBHBIM HTPOBBIM MEXaHHMKaM M yJIy4IlaTb UIPOBOH
HasaHc.

0 — OT MATH MeXaHWK, NMPaBUJ HUJIW METONOB YIpaBJeHUs CaydalHoO-

CTbIO MOAXOLSAT MOA OAHMH U3 MYHKTOB:

® He COOTBETCTBYIOT MI'POBBIM MeXaHHUKaM;

e IPOTUBOPEYAT UIPOBOH KOHLEMLIUH;

e He3((eKTUBHBl B KOHTPOJE CJOXKHOCTH; UMK OTCYTCTBYET
OJIMH M3 KJIOUEBBIX MyHKTOB (HANPHUMep, OMUCAHbI TONBKO IBE
MeXaHHUKH WJIH OOUH METOJ KOHTPOJIS CJIOKHOCTH).

2 — OT OBYX [0 YeTblpeX MeXaHWK, MPaBUJ HUJH METOIOB yIpaBJe-
HUS Cy4alHOCTBIO MOAXOAAT MOA OAMH M3 MYHKTOB!
e He COOTBETCTBYIOT UTPOBBIM MeXaHHUKaM;

e IPOTUBOPEYAT UIPOBOH KOHLEMIUH;
e He3((eKTUBHBl B KOHTPOJE CJIOXKHOCTH.

4 — o ABYX MEXaHHWK, NMPaBUJ UMW METOIOB YIIPaBJeHUS CJaydanHo-
CTBIO TIOAXOMST TOJ OAWH W3 IYHKTOB:
® He COOTBETCTBYIOT UTPOBBIM MeXaHHKaM;

e IIPOTHUBOPEYAT UI'POBOH KOHLEMLHH;
e He>(P(PeKTHBHBI B KOHTPOJIE CJIOKHOCTH.

8 — onucaHbl TP MeXaHUKHU 0alaHCHPOBKH CJy4yalHOCTH,ABa Ipa-

BUJIa eHepallly, ABa METOAA KOHTPOJS CJIOXKHOCTH. Bce MexaHuKun

JIOTHYHO BIHCBIBAIOTCA B KOHIEIIHIO MPOEKTa, HE MPOTHBOpeYaT oc-
HOBHBIM WTPOBBIM MeXaHHKaM W yJy4lIaloT UTPOBOH GasaHC.
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MaxkcumaabHbIie 0aJLIbI

Kpurepun
3a peajau- 9KCHEePTHON
3aIuo OLIEHKU
BsaumopeiicTBHe UrpoKa ¢ MPOLEAYPHOU reHepanuen 4 4

Heobxonumo omucarte Tpu crnocoba BAUSHUS, IBAa TAKTHUECKHX TIpe-
UMYIeCTBa U JIBe MeXaHWKH aHTHU(pycTpauun. Bee crnocobbl no/mxK-
Hbl OBbITh MHTErPUPOBAHbl B UTPOBOM TIpoliece, He HapyllaTh 6ajaHc
U yJIydIlaTh BOBJIEUEHHOCTb UI'POKA.
0 — ot yeThipex cnoco6OB, MEXaHUK HJIH TPEUMYILECTB OKa3blBa-
I0TCSI TIOBTOPSIFOLIMMHUCS UJIM He MMEIOIIMMH CMBIC/IA B TeKYyIleH
MeXaHUKe WUTpbl,
WJIM OT YeThlpeX Croco60B, MEXaHUK HJIM MPEUMYIIECTB COOTBET-
CTBYIOT XOTsI OBl OHOMY IYHKTY HUXKeE:
® He COOTBETCTBYIOT UI'POBBIM MeXaHHKaM;
e POTUBOPEYAT UIPOBOH KOHLEMIUHU;
e He UMEIOT peasibHOro BJUSIHUS Ha WUIDY;
WJIH OTCYTCTBYET OMH M3 KJIOUEBBIX MYHKTOB (Hampumep,
OTMMCaHbl TOJBKOJABA CMoco0a BJAMUSHHUS WJIH ONMH MeXaHWKa
aHTH-(PYCTPALHH).
2 — 110 Tpex Cnoco6oB, MEXaHUK MJIH MPEUMYIIECTB OKa3biBalOTCs
MOBTOPSIIOIMMUCS UJIK HE UMEIOLIUMU CMbICJIA B TeKYlell MeXaHHKe
UTPbI, WK JI0 TPEX CIOCOO0B, MEXaHUK HJIM MPEUMYIIECTB COOTBET-
CTBYIOT XOTs1 Obl OIHOMY MYHKTY HHUXe:
e He COOTBETCTBYIOT UI'POBBIM MeXaHHKaM;
e [POTUBOpEYAT UIPOBOH KOHLEMIUH;
e He UMEIOT peasibHOro BJHUSIHUSI Ha UTDY.
4 — 50 ABYX croco60B, MEXaHUK W/ MPEUMYIIECTB OKa3bIBAIOTCS
MOBTOPSIIOIMMUCS UJIK HE UMEIOLIUMU CMbICJIA B TeKYlel MeXaHHKe
UTPBHI;
WJM [0 IBYX CNOCOG0B, MEXAHHWK MM TMPEUMYILECTB COOTBETCTBYIOT
XOTs1 Obl OJIHOMY MYHKTY HHXKe:
® He COOTBETCTBYIOT UI'POBBIM MeXaHHKaM;

® [IpOTHBOpeYaT I/II‘pOBOfI KOHIEINIHWH;
® HE UMEIOT peaJIbHOTO BJIMAHHWSA Ha UTDPY.

8 — omnMcaHbl TpU croco6a BJHSHHS, ABa TAKTHUECKHUX MpeHUMyllle-
CTBa U JIBe MeXaHHUKH aHTU-PpycTpauuu. Bee crnocobsl HHTErpupo-
BaHbl B UTPOBOM Ipolecc, He JIOMAT 0alaHC U y/ydllaloT BOBJe-
YEeHHOCTb UTpOKa.
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MakcumanbHbIe 0aJJIbI
Kpurepun -
3a peaju- 3KCMEePTHOM
3a1HUI0 OLIEHKH
OnucaHue NMepBOY YaCTU UTPbl U BHAEOIEMOHCTPALUA HPOLETYp- 6 12
HOU reHepanmnu
[TosHOCTBIO OMMCAHBI TPU UIPOBLIX OMBITA UrpoKa. Bce aseMeHTHI TH-
3aliHa M3 MyHKTa «DJeMeHThl MPOLeyPHOH TeHepalUk» HHTETPUpPO-
BaHbl B UT'POBOH Ipoliecc, He JoMaloT 6ajsaHC U yIydlIaloT BOBJEYEH-
HOCTb Urpoka. [lokasaHel He MeHee TPH Pa3/MYHBIX 3JEMEHTOB CreHe-
PHPOBAHHOTO KOHTeHTa (IO MSATh €IMHHIL HA KaXKIblH 3JEMEHT).
$IBHO mpogeMOHCTPUPOBAHA paboTa reHepaLyry.
0 — BbIMoJIHSIETCS] OMUH W3 MYyHKTOB:
® ONHCAaHO MeHee TPHU WUIPOBHIX OMbITA UTPOKA;
e BCE omucanHble 3/ieMeHTH MH3alHa MOTYT JIOMaTh OaJiaHc,
a TaK»Ke HeraTMBHO CKa3blBaThCsl HA UTPOBOM OMbBIT UIPOKA,
® [0KAa3aH TOJIbKO OJMH 3JIEMEHT CreHEePUPOBAHHOIO KOHTEHTa
C MeHee MATH eIMHHI] Ha KaXKIblH 3JEeMEeHT;
e XOTs1 Obl OJIMH MPOAEMOHCTPUPOBAHHBIH JIEMEHT MpPOLIENYPHOH
reHepalyH OTJIHYAeTCsl OT OMMCAHHOTO B MYHKTE «DJIEeMEHTHI
NpoLleypPHOH TeHepaluu»;
e paboTa cjaydaliHOH reHepalMy He NMPOAEMOHCTPHUPOBAHA.
4 — BBIMOJIHSIETCS ONUH U3 MyHKTOB:
® TOJIbKO OJJMH OMHCAHHbBIH 3JIeMEHT JU3aiiHa UHTErpUpoBaH
B UTPOBOY TIpOIecCe;
® [0KAa3aH TOJIbKO OJHH 3JIEMEHT CreHEepPUPOBAHHOIO KOHTEHTa
M0 MSTh €IUHUL Ha KaXKObIH 3JeMeHT.
8 — BrimosiHsieTcss OOWH U3 MYHKTOB:
e TOJIbKO /1B OMHCAHHBIX 3/€MeHTa AM3aiHa WHTErPUPOBAHBI
B UTPOBOM MPOLECC;
e [0Ka3aHbl He MeHee JIByX Pa3JIMUHBIX 3JIEMEHTOB CreHepUpo-
BaHHOI'0 KOHTEHTA 0 MATh €AUHHI[ Ha KaXKIblH 3JIeMEeHT;
e paboTa caydyalHOH reHepalWHd TPOJEMOHCTPHUPOBAHA JIHILb
YaCcTHUHO.
12 — moJiHOCTBIO OMHCaHBI TPU HUTPOBBIX ONbITA UTpPoKa. Bee omu-
CaHHblE JIeMEHTHl [H3alHa B MyHKTa «DJIeMeHTHl MPOLENLYyPHOH re-
Hepaluu» HUHTETPUPOBAHbI B UTPOBOK MpOLECC:
® 10 IBYX M3 OMHMCAHHBIX JIEMEHTOB AW3aiiHa, HHTETPUPOBaH-
HBIX B UTPOBO MPOLECC, MOTYT JIOMaTh 6aJjlaHC, a TaKxKe
HETaTHUBHO CKa3blBaTbCS HA UTPOBOH OMBIT UI'POKA,;
e [0KAa3aHbl HE MEHee TPeX Pa3/JMYHBIX 3/JEeMEHTOB CreHepHpo-
BaHHOI'0 KOHTEHTA 110 MATh €IUHHI[ Ha KaXK[IbIH 3JIeMEeHT;
e SIBHO MPOAEMOHCTPUPOBAaHA paboTa CAyYaHHOU reHepaluu.
18 — MOJIHOCTBIO OMUCaHBI TPU UTPOBBIX OMbITA UTPOKa. Bee omu-
CaHHble 3JIeMEHTbl [U3aiiHa B MYHKTe «DJeMeHTHl NPOleNypHOH re-
Hepaluu» WHTETPUPOBAHBI B UI'POBOH Ipollecc, He JioMaloT 6anaHc
W yNyullaloT BOBJEUEHHOCTb WIPOKaA.
[TokasaHo He MeHee TpexX Pa3/jWYHBIX 3JEMEHTOB CreHEPHPOBAHHOTO
KOHTEHTA I10 NSATh eIUHMI] Ha KaXKIbIH JEeMEHT.
fIBHO mponmeMoHCTpUpPOBaHA paboTa CAyUalHOU reHepalyy.
Hroro 50
3anauue 3. In100aabHbBIE UBEHTHI 30 20
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MakcumanabHble 0aJIBI
Kpurepun -
3a peaJuu- 3KCIEePTHOM
3anyio OLIEHKH

[Tonxonut mox LIA. O6ocHOBaHHe MPHUBENEHO I/ BCEX BaPHAHTOB 1 1
UBEHTOB B WMrpe. ApryMeHThl 0TBevaioT Ha Bompockl: «[louemy moeit
Urpe TMOAXOAUT 3TOT BUJ BPeMEHHBIX COOBITHIP», «Kak 3To BpeMeHHOe
coObITHE TIOMOXET YBeJHUUTh retention B Moeii urpe?»

0 — omucaHWe WMeeT HeONHO3HAUHble (POPMYJIHPOBKH HJIH He TpHBe-

JI€HO JOCTaTOYHOH apryMeHTalWH;

1 — ecTb MHHOpHBIE TIPOGJIEMBI B OMUCAHUM HEKOTOPHIX (HE BCEX)

THIIOB, HO B LIEJIOM apryMeHTalHs JOTHYHA U MPaBHJbHA;

2 — KauecTBeHHasi apryMeHTallsl IPUBeL€EHA [Jis BCEX BAapHaHTOB

UBEHTOB B MIpe.
JleKoMNno3uLUsl UBEHTOB Y HIP. 2 4
JleKoMMo3uL sl COLEPKUT BCe BaxKHbIE B KOHTEKCTe 3a/laHUs 3JIeMeH-
Thl. /1 KaXK[IOro U3 MPUMEPOB MPU AEKOMIO3ULHUH YIyLIEHbI:

0 — BaxKHble U KPUTHUYHBIE [ OIBITA UTPOKA 3JIEMEHTHI;

| — BaxKHBIH 3/1€MEHT CHCTEMB;

2 — 3JIeMEHT CHCTeMBI, BIUSIOMIMNA Ha SMOLMHU UrPOKA HeNocpen-

CTBEHHO.

3 — Ilpu [eKOMNO3MLMH He YNYIIEHO Ba’KHBIX B KOHTEKCTE 3alaHHs

3JIEMEHTOB.
O6ocHoBaHHMe MPHEMJIEMOCTH B HUIpe. 1
O6ocHoBaHue BbiGopa. [Touck y3KHUX MecT 1151 060CHOBaHHOTO OTKa3a: 2

0 — B mpenblayiieM nyHkTe «O60cHOBaHHE NMPUEMJIEMOCTH B UIpe»

NaHo 000CHOBaHHe He Ha MOJIHBIH 6aJjsl Uiad 000CHOBaHHUe HMeeT

B cebe 3HauWTe/bHbIE OLINOKH;

1 — o6ocHOBaHHe HMeeT MHUHOpHbIE OLIMOKH;

2 — 060CHOBaHHE HCUEPIIBIBAOLIE U TIPUBEeHbl 0ObEKTHBHBIE 10BO-

OBl [IJ1s1 0TKa3a OT BbIOPAHHOH B 9TOM IYHKTe MeXaHHKH.
Onucanve cucTeMbl COOBITHH NOJKHO BKJIOYATh Pa3HOOOpa3HbIE BHUIbI 4 4
KOHTEHTa M Crocobbl UX MosydeHHusi. Uem 6oJblle YHHKaJbHBIX, ITPOpa-
60TaHHBIX MEXaHHUK W BAPUATHBHOCTU B TI0faue MATEpPHUAaJIOB, TEM BBILIE
OLIEHKa.
Jlos Kaxkaoro U3 NpHMepoB:

0 — 6oJiee yeThipex BUJIOB KOHTEHTa, 60Jiee TpeX BUJOB MOJYyUeHHSs

KOHTEHTA;

2 — YeTblpe—MATh BUIOB KOHTEHTAa, TPH—YeThipe BUJA MOJyUYeHHe

KOHTEHTAQ,;

3 — 4eTblpe—MATb BUIOB KOHTEHTA, TPH—UYETbIpe BUJAA MOJYYEHHS

KOHTEHTa, MEXaHUKH OpPUT'MHAJbHEI;

4 — GoJibllle NSATH BUAOB KOHTEHTA, OOJbLLIE YeThlpeX BHUAOB MOJyYe-

HUS KOHTEHTAa, MEXaHUKH OPUIMHAJbHBL.
[TpriMep KOHTeHTa HOJKeH ObITb MPUBEIEH U UMETb MOTEHLHAN AJIsi 2 2
BOBJIEYEHHUS.
Jlast Kaxxaoro U3 npHMepoB:

0 — mpuMep KOHTeHTa He MpPHUBEJEH;

| — KOHTEHT WMeeT MOTEHLMAJ AJs 3aBJeYEHHUS;

2 — OomHCaHHBIA KOHTEHT WHTEpPEeCeH.
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Kpurepun

MaxkcumaabHbIie 0aJLIbI

3a peaju-
3a1HUI0

9KCHEePTHON
OLIEHKH

Bnusinue Ha refimmnsedl JO2KHO OBITb PacKpLITO Yepe3 HeCKOJbKO MpPH-
MepOB.
JInsl KaxK10oro U3 NpHMepoB:

0 — mpHBeseHO MeHblle ABYX OMHCAHHH;

1 — [IpUBEAEHO 6oJibllle OTHOTO OMMUCAHMUS;

2 — IIpUBEACHO 6oJblIe ABYX OMUCaHUK KU XOTs Obl Ba U3 HHUX He
COCTOAT HE TOJIBKO H3 ﬂO6aBJ’IeHHﬁ K CTaTaM/BHSyaJ’Iy.

4

0

Baok-cxema. TlonHoTa oTOGpaKeHUs] MYTH UTPOKA MO COOBITHIO.

Jlost Kaxkaoro U3 NpHMepoB:
0 — 6/10K-cXeMa IJ1I0X0 YUTaeTCsl /M HecofepxKaTelbHa;
| — cxema He omym1aeTcss OKOHUATEbHOM, MPOMYIIEHB! TOBOJBHO
BaKHble MYHKTBI B3aHMOJEHCTBHS;
2 — cxeMa MOJIHO OTpa)KaeT MyTh UIPOKA MO COOBITHIO, JIETKO UHTa-
eTCsl, BCe BaXKHble NMYHKTHI 3aHECEHBI.

MexaHuka J0/KHA OBITh YETKO CUHMTHIBAEMOH Ha BHJEO.
0 — ecsiu 3a npeabiayuui nyHkT «biok-cxema» crout 0 6assios
HJIH HEKOTOpble TalM-KO[bl He COOTHOCSITCS C COLepXKaHWeM BHEO;
2 — HeKOTOpble BaXKHble MOMEHTbI U3 M. 3.4 He MOKa3aHbl Ha BHIEO;
3 — HeoueBHIHasl 0OpaTHasl CBf3b OT MEXaHHK, T€M CaMBIM MPO-
6JIEMHO CUMTBIBaeTCsl Ha BUIEO;

4 — 1oKa3 MexaHHK I103BOJISET ONHO3HAUHO ONpPeNeJHUTh 3Tanbl U
pe3ysbTaT B3aUMOEHUCTBHUSI C COOBITHEM.

Cosznanue mokana uHtepdeiica u UX-npopabotka. MHTepdeiic B Buneo
LOJIKeH OBITb MOKa3aH.
0 — oTcyTcTBHe NoKa3a UHTepdelica UM NJ0Xas HABUTALUS;

2 — maJjioe KosmuuectBo Ul (0oHO OKHO WJIM BA—TPH OKHA C MaJibIM
KOJIMYECTBOM B3aHMOIEUCTBHE) WUJIM HaJHUHe GOJBIIOrO KOJHUECTBO
TEKCTa, TaM, Ile 3TO He HYXKHO;

4 — OTCyTCTBHe MOJIHOLEHHBIX OKOH HHTepdeiica(ToNbKO OKHA C
OIHWM—IBYMs BapHaHTaMH B3aWMOAEHCTBHUS) UM NpoGieMa C UHTY-
UTUBHOCTBIO OKOH MHTepeica;

6 — MHTYWTHBHBIH, MPUSTHO BBINISAASUIMHA (C yUETOM TOTO, UTO 3TO
MOTEHIIMAJNbHO JHIIb MaKeT) HHTepGeHc.

BisiHHe MexaHWK COOBITMH Ha redMIIed JOJIKHO ObITh 0TOOPaXKeHO
B BHCO.
0 — OoTCyTCTBHE SIBHOTO MMOKa3a BJIMSIHHSI MEXaHHK COOBITHH Ha WT-
POBO MPOLECC UK BJMSHUE COCTOUT U3 TOJBKO HE3HAYHUTENbHBIX
W3MeHEeHUH, a He OTJe/]bHbIX MeXaHUK(B N06aBJI€HHH K CTATaM, CKHU-
HbI);
2 — BJIMSIHHE NIOKAa3aHO, U OHO 3HAUUTEJbHO.

CTpyKTypa HoJi>KHa ObITb yAOOHOU JJisi BOCTIPUSTHS U XOPOILO YHUTae-
MoH. BakHo, uTo6Bl HH(pOpMALIUs MOAABaaCh SICHO U HATJISIHO.
0 — BBIMVIAIUT HENPUBJIEKATENbHO, HEYNOOHO CUUTHIBAETCS;

2 — yno6HO BOCIPUHUMATL UH(DOPMALMIO C NTOPOKHOH KapThl.
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MaxkcumaabHbIie 0aJLIbI

Kpurepun
3a peajau- 9KCHEePTHON
3alHUIo OLIeHKHU
Pasnoo6pasue coObITHI MpeACTaBJeHHBIX Ha JOPOXKHOH KapTe: 1 5

0 — onucaHoO MeHee YeThlpex COOBITHH;

| — onucaHo ueThipe—MATh COOBITUH UK pa3anuyhe MeXIy COOBITH-
SIMM MHHHMaJIbHO (TOJIbKO TeMaTHKa, HappaTHUB, YNCJIOBble GOHYCHI);
2-5 — omucaHo 1ecTb U Gosiee COOBITHE; MeXaHUKH B PasHbIX CO-
ObITHSIX TTOBTOPSIIOTCS C MHHUMAJbHBIMA H3MEHEHHUSIMHU;

6 — Kaxnoe cOOBITHE YHHUKAJIbHO, ONHCAHBI HOBblE MEXAHUKH HJIH
3HaUMTeJbHOE NpeobpakeHre MpeabIAYIINX.

Hroro

50

bnok Apm (100 6annos)

Tabmuua 4.3.4. Kpurepun oueHnBaHUs

MaxkcumaabHbIe 0aJJbl

Kpurepuu -
3a peaju- | 3KCHEPTHOM
3aluio OLIEHKH

3aganue 1. CooTBeTCTBUE raiijiaiHy
BrinosiHens! yeaosust paspena «Ul/UX» 5 5
Boinosinens! ycjosus pasgena «IIpudter 1 Texcrar 4
Brinonnensl yenoBusi paznena «OTHocHUTeIbHBIE pa3Mepsl HHTepdeiica 3 0
Ha 3KpaHe»
BrinosnHensl yenoBusi pasnena «llBera» 3 2
BrinosiHeHBI yc/i0BUs pa3fena «Aynuos» 2 0
BrinosnHensl ycnoBusi pasnena «LlesocTHOCTb BU3yalbHOTO CTHJIS» 0 8
BrinosiHeHb! yeoBust paspena «TekcTyphl/crpadiTei» 3 0
Buinosinens! yesoBus pasnena «[lartepHasnnsalivst/BapuaTUBHOCTD 110~ 4 0
BTOPSIIOLIErOCST KOHTEHTa»
BrinosnHensl ycnoBusi pasnena «Ceets 3 0
BrinosiHeHs! ycsioBUsl pas3fena «Mcmosb3oBaHue mocT-npoluecca U nap- 3
THKJIOB»
BrinosiHeHs! ycioBHs pasfena « AHUManus» 2 0
Hroro 50
3aganue 2. [IpouenypHas reHepauus
KosnyecTBo Kareropuil 3/ieMeHTOB HCIMOJIb3yeMBEIX B eHepalnu: 10 0

3 xateropuu — 1 6an;

10 kaTeropuu — 5 6aJJoB;

6osbiie 20 kateropuit — 10 6anioB.
KosnyecTBO eIMHHUI KOHTEHTA (ACCETOB) HCIOJb3YyeMbIX I/ TeHepa- 10 0

LLHH:
20 kareropuit — 1 6asn,;

40 xateropuit — 5 6aJoB;
6osbiie 60 kateropuit — 10 6anioB.
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MaxkcumaabHbIie 0aJLIbI

Kpurepun
3a peajau- 9KCHEePTHON
3anyio OLIEHKH

KosryecTBO HTPOBBIX 3/1EMEHTOB, CO3[aHHBIX MPOLELYPHO: 10 0

1 xareropus — 4 6a/a;

2 kateropun — 6 6anJoB,;

3 kateropun — 8 6aJoB,;

4 kareropuu — 10 6assos.
OO61iee BU3yasbHOE KAaueCTBO HTOTOBOIO TeHEPUPYEMOr0 KOHTEHTa 0 20
Hroro 50
3ananue 3. [n106aJbHbBIE NBEHTHI
[o6GasibHble HBEHTHI BJHSIOT HA BHEIIHWH B UIPOBBIX H NEKOPATHB- 25 0
HBIX 3jeMeHTOB. Momesu, TekcTypsl, noct-npouecc/user/ceer, U,
3BYK, VFX — 1o nsite 6a/joB 3a KaxKAbIH d7eMEHT
KauecTBO peanusanuu BH3yasJbHOH COCTABJSIOLIEH IMI06aNbHBIX HBEH- 0 10
TOB (MpeAbIAYLIHH YHKT)
YeTKas BU3yaJbHass KOMMYyHUKaLUs Hadyaja W 3aBeplleHHs I106aJb- 0 5
HbIX MBEHTOB
Hcrnosib30BaHHe HOBBIX YHHKAJbHBIX aCCeTOB AJISl TJ100aJbHBIX UBEHTOB 0
KauecTBO HOBBIX YHHKAJbHBIX aCCETOB MJisl TJI00AJbHBIX HBEHTOB 0 6
Hroro 50

baok IIpoepammuposanue (100 6annos)

Tabnuua 4.3.5. Kputepuu oreHnBaHus

MaxkcumaabHbIe 0aJJbl

e [10J1b30BaTeJib MOXeT N00aBJATb B JOMOJHEHUS CBOU q)af/'l.)'lbl;

e MUHUMYM TPU pasHble YACTH, [Js1 KOTOPbIX H03€p MOXKET HC-
NOJb30BaTh CBOU (paHJIbl.

[To nBa GaJia 3a KaXKAyi 4acTb (MAaKCHMYM LIECTb).

TpumepoL:

3aepyska ceoux mekcmyp K 8HYMPUUEPOBLIM MOOEAbKAM.

3aepyska csoux json ¢ailnos ¢ xapakmepucmukamu 8pazos.

Kpurepuu
3a peaau- 3KCIEePTHOHN
3aluIo OLIEHKU
3ananue 1. IToab3oBareabCKHII KOHTEHT 35 15
Ko/sinyecTBO BO3MOXKHBIX U3MEHEHHUH: 6 0
JOTIOJIHEHHUSI CMTOCOOHBI MU3MEHSITh MUHUMYM 3 OCHOBHBIX BHYTPHHIPO-
BbIX YaCTH UTPhl (YPOBHH, MPEAMETbI, EPCOHAXKH, JIOKALUH, KBECTHI
T [1.).
[To nBa Gasia 3a Kaxkaywo 4acTb (MakCUMyM 6).
TIpumep:
Boamoxcrocmo usmernenus 8Hympuuepossix OuaL0e08.
Hsmenenue cxkopocmu nosgienus K8ecmos.
Jlo6aBnienue cBoux (haiJoB: 6 0
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MaxkcumaabHbIie 0aJLIbI

Kpurepun
3a peajau- 9KCHEePTHON
3anyio OLIEHKH
W3meHeHHs1 GOJBLUIMHCTBA 3/J1€MEHTOB: 7 3
e U3MeHEeHHs U 3arpy3Ka CBOUX (paisioB NpHUMeHsieMbl AJisi 60JIb-
IIMHCTBA CYLIHOCTeH NAHHOTO (M3MeHseMOro) THIa;
e HeelIMHHYHasl BO3MOXKHOCTb NIPUMEHEHHUS H3MEeHEeHUH.
TTpumepo:
Ecau y r03epa ecmo 803moxcrocmo usmernamo Ul 6 uepe, amo doa-
scer boims He 00uH aremerm, a boavuiurcmao aremermos Ul
Ilo maxomy e npunyuny, usmererus 0UaL0208 OOANHHbL KACAMbCS
He MOAbKO 00H020 HNC, 4 BOALULUHCMBA BO3MONHCHBLX.
Hmnopt UGC: 3 0
peasiM30BaHa BO3MOXKHOCTb MMIIOPTA MOJIb30BATENbCKUX AOMOJHEHUH
B UIDY.
Akcnopt UGC: 3 0
peas30BaHa BO3MOXKHOCTb IKCIIOPTA CO3MAHHBIX IOMOJHEHUH U3 WUIPHL.
[Tpunoxensl npumeper UGC: 4 0
TIPUJIO’KEHO He MeHee TpeX MPUMEPOB MOJb30BATENbCKOTO KOHTEHTA.
Pasnoo6pasue u kauectBo npumepoB UGC: 0 6
npumepbl UGC neMOHCTpUPYIOT pa3HooOpasue U KayecTBO CO3[aHHOrO
KOHTEHTa, a TaK¥e PacKpbIBAlOT BCe BO3MOXKHOCTH Ballled peasin3alliu
CO3[aHHUS MOJb30BATENbCKUX AOMOJHEHNH.
BHyTpeHHHI KOHTEHT PYKOBOJICTBA: 2
pykoBoncteo comepkHuT oT 3 000 cumBosioB no 10000 u ot nsiTH WH-
(hOpPMaTHBHBIX CKPHHIIOTOB U3 UTPbl, COMPOBOXKIAIINX TEKCT.
[TonnoTa pykoBoncTBa: 0 2
PYKOBOICTBO HH(OPMATUBHO, TIOHATHO U OXBaTHIBAeT BCIO He0OXO-
IMMYI0 HHPOPMALHUIO0 AJis PaGOThl C MOJb30BATEJIbCKUM KOHTEHTOM,
BKJIFOYAsi: UMIIOPT, 9KCIOPT, 3arpy3Ky CBOMX (aHJOB U T. I.,a TaKXKe
OMHUChIBaeT Bce BO3MOXKHOCTH co3nanusi UGC (kakue M3MeHeHHs Kyna
MOXHO BHOCHTb, Ha YTO 3TO IMOBJHSIET).
JloCTYNHOCTb PYKOBOACTBA: 1 0
PYKOBOACTBO AOCTYIHO B UTPOBOM HHTep(elice UM HA BHELIHEM pe-
Cypce, CcChIJIKA Ha KOTOPBIH yKa3aHa B UTpe.
BocnpousBoguMocTh CO3MaHNS MOJIOB: 0 4
TIPOBEPSIIOILUE CyMeJl, Cefysl NPUI0KEHHOMY PYKOBOACTBY, CHIeNaThb
CBOH MO[.
[Tpenynpexaenust 06 olIMOKaX: 3 0
He BO3HHUKJIO OLIMOOK MPH MOMBITKE MIPOBEPSIOLLETO, Clefysl PyKOBOA-
CTBY, CllelaTb CBOH MOJ, UJH PYKOBOLCTBO NpenyNpexaaeT 060 BCex
olnbKax, KOTOPble MOTJIM BOBHUKHYTb H BO3HHKJIH.
Hroro. O6sg3aresbHoe 3aganue 50
3ananue 2. [Ipouenypuas reHepanus 45
[TapameTpsl TeHepanuu: 10
e peasnnsoBaHo He MeHee 10 mapaMeTpoB (HanmpHuMep: BbICOTA
JaHawadTa, MJIOTHOCTh BPAroB, THIBl PECYPCOB, KJIUMaTHYe-
CKHe 30HBI, KBECThI);
e KaXKJbl{ MMapaMeTp BJMsET Ha Pa3Hble acleKTbl FeHepalty.
PasHoo6pasue u 6anaHc: 2 2

napaMeTpbl 06ecreynBaloT Kak pasHooOpasue (HampuMep, pasHble TH-
bl aHAWadToB), Tak U GasnaHc (HampUMep, paBHOMEPHOE pacrpereJie-
HUE PEeCcypcoB).
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MakcumanbHbIe 0aJJIbI
Kpurepun
3a peajau- 9KCHEePTHON
3a1uI0 OLIEHKH
PyuHo# BBOI CHIOB: 5 0
e peasiM30BaHa BO3MOXKHOCThb TeHEpalliy YPOBHS M0 BBEIEHHOMY
H03€pOM CHIY;
e CHJ| IBHO MEpeaeTcsl B aJrOPUTM TeHepalidy H HCIOJb3yeTcs
151 HHULMAaU3alliy Ballledl CHCTEeMbl TeHepallky.
PasnnuHasi reHepaUusi IpH Pa3HBIX CHOAX: b) 0
IPY TI0CJIEI0BATEbHOM BBOJE HECKOJNbKHX CAy4alHbIX CHAOB HET YeT-
KOU B3aHMOCBSI3M MeX[IY FeHepalHsMHU.
W neHTHUHOE BOCIIPOU3BEEHHE: 5 0
MPYU BBOJE OIMHAKOBOI'O CHAa Ha pasHbIX YCTPOHCTBAX TeHepUpyOTCs
UJIEHTHUYHbIE KJFOUeBble 3JieMeHThl (HampuMep, pacroJsioKeHne rop,
BparoB, KBECTOB).
[ToncTparBaHue moa ypoBeHb WIpoOKa: 3 0
YUUTBIBAIOTCS MUHHMYM TPH MapameTpa Urpoka IJisi JajbHeHIIero
U3MEHEHHSs CJIOXKHOCTH TeHepal|u, K MpUMepy:
® YpOBEHB;
e BpeMs IPOXOXKIEHHUS;
® KOJIM4eCTBO CMepTel;
® TPOHJEHHbIE KBECTHI;
e coOpaHHBIE PecypCHl.
JluHaMHuYecKoe H3MeHeHHe: 7 0
CJIOKHOCTb T'eHepalliy MU3MEHSIETCS OT OTHOTO MPOXOXKAEHHUS K APY-
romy (TIPOXOXKAEHWEM B NAHHOM CJIyyae Ha3bIBAETCS LHKJ OT OIHOH
reHepalyH K CJeayrolieH).
[IpumepoL:
[Tromuocme 8pacos 6oabuie, CAOHCHOCTb KBECMO8 Bbliile NOCAe
ycnewHolx 3a6ec08 UepoKa.
Boaviue rewebrnoix (uru Opyaux 8Cnomocamenssvisbix) npeomemos,
spaeu carabee Npu 4ACMbLX CMEPMAX UL HEYOAUHBLX BbINOAHEHUAX
Ke8ecmos.
Cucrema usberaet KpalHoCTel: 4 0
e eCTb MOPOTOBbIE 3HAUEHHs (HAalmpUMep, Bpard HE MOTYT HCUes-
HYTb MOJHOCTHIO);
e U3MeHeHHs TMaBHble (He CKauKoOoOpasHbIe).
Brok-cxema reHepaldu ypoBHS: 1 0
mpenocTaBJieHa 0JI0K-CXeMa, Co3laHHasi Ha cakte draw.io ¢ ¢opmarom
(haiiia .drawio, oxBaTbiBalollasi OCHOBHbIE 3Talbl CUCTEMBI TeHepa-
L1H.
JIOrHYHOCTh 3TAMOB: 0 3
YeTKO MOKa3aHa M0CJe0BaTeIbHOCTh [1aroB U CBS3H MEXAY HUMH
(HanpuMep, KaK CHJ BJAHSET Ha Ka)KAblH 3Tar).
Cranpaptusaius 6J0K-CXeMbl: 1 0
UCIOJIb30BaHbl OOUIENPUHATEIE CTAHAAPTHBIE CHMBOJIBI (POMOBI 1151
pelleHuH, MPSMOYTOJbHUKH JIJIs1 MPOLECCOB U T. [.).
Jletanusanus: 2 0
KaXX[blEl 3Tal UMeeT MosicHeHue (HampuMep, «reHepallust BBICOT Ha
ocHoBe 1yma [lepinHas), HET HEOMHO3HAUHBIX 3JIEMEHTOB.
Hroro. 3aganue Ha BbIGOP 50
3ananue 3. In1o0aabHbBIE UBEHTHI 45 5
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Kpurepun

MaxkcumaabHbIie 0aJLIbI

3a peaju-
3a1HUI0

9KCHEePTHON
OLIEHKH

XpaHeHHe MUBEHTOB Ha CepBepe:
rjo0abHble UBEHTH XPAHATCS Ha cepBepe U ObLIM N0O0ABJEHBI, HC-
noJsb3ys «3ampoc Ha co3gaHue KBeHTa» U3 HHCTPYKLHUK®.

1

0

[ToHsiTHOCTE Ha3BaHUH HBEHTOB:

Ha3BaHUs WBEHTOB (rmoJie name) (MOyYeHHBIX 3aMPOCOM K3 MHCTPYK-
LUU* ¢ MPefoCTaBAEHHOTO CepBepa) JIerko YHTalTCsl U MOTYT OBbITh
UHTYUTUBHO COINOCTABJIEHH C PeaJM30BaHHBIMU UBEHTaMH BHYTPHU WI-

pHL.

YacToTa 3ampocoB Ha CcepBep:
Urpa 3anpalidBaeT UBEHTHl C MPEJOCTaBJEHHOr0 OpraHW3aTopaMH cep-
Bepa He yallle OfHOrO pas3a B 2 MHH.

O6paboTka olmKOOK MpH 3anmpocax:
e peasu3oBaHa o6paboTKa OLIMOOK NPH 3ampoce K MpeaocTaBJ/eH-
HOMY OpraHHW3aTOpaMH cepBepy (HampuMep, OTCYTCTBHE MHTep-
HeTa);

e COOBITHE BCE PABHO MPOHU30HMIET, UCIOJb3YS CTapble NaHHbIE
Mpeb IYLIHX 3alpPOCOB.

YBenoMmeHHsT 00 HBEHTaX:

UTPOK MOJTy4aeT YBENOMJEHHS 0 CKOPOM HauaJje COOBbITHs (MONyUeHHbIe
3ampocoM M3 HHCTPYKUUHU® C MPeIoCTaBJEHHOr0 cepBepa): BCIIbIBA-
[OlllHe OKHA, HKOHKH Ha KapTe, 3BYKOBbIE CHUTHAJbI (UTO-TO OQHO H3
3TOro 00s13aTe/IbHO, OCTAJBHOE M0 YKEJAHHIO).

Hactpoiika yBenom/eHu#:

YBEIOMJIEHHS] O MPEACTOAIINX COOBITHSX (IOJNyYeHHBIX 3aMIPOCOM U3
MHCTPYKLHMH™ C NPeNOCTaBIEHHOTO cepBepa) NOJ/KHBI ObITh HacTpau-
BaeMBIMH BHYTPH HIpbl (HampuMep, 3a 1 neHb, 32 15 MHH), a Takxe
MOTYT OBITh MOJHOCTHIO OTKJIOYEHHI.

OnHOBpeMEHHOE BOCIPOH3BENEHHE:

O[IHH W Te XKe MBEHTHl (MOoJyueHHbIe 3aPOCOM M3 HHCTPYKLUHH*

C MPeNOCTaBAEHHOrO CepBepa) 3amycKaloTCsi B OLHO BPeMsi Ha pas-
HBIX YCTPOHCTBAX, [dXKe HA Pa3HBIX YaCOBHIX Mosicax (MakCUMasbHast
pasHMIla — 2 MHH).

JluHaMUYecKoe H3MeHeHHe:

UBEHTHI (MOJIyueHHble 3aMPOCOM M3 HHCTPYKLHMU® C MPENOCTaBIEHHOTO
cepBepa) MUHAMHUYECKH W3MEHSIIOTCS, MOACTPAUBAsCh MO U3MEHEHHe
J@HHBIX Ha CepBepe.

(K mpumepy, ecau Ha cepBepe Oblia U3MeHEHa IJHTENBHOCTb HBEHTA
duration_in minutes, TO UBEHT NOJIKeH NPOMJIUTLCH [OJIbLIE,
COOTBETCTBYSl HOBOMY 3HAueHMIO, UJIH, €CJAU UBEHT OblJl MOJHOCTBIO
yIaseH, TO U B UIPe OH JOJIXKEH 3aKOHUYMTCS.)

10

[efiMnnsiiHble U3MeHEHHUS:

UBEHTHI (MOJIyueHHble 3alPOCOM K3 HHCTPYKUHMU® C MPeNOCTaBIEHHOTO
cepBepa) BAUSIIOT Ha reiimniell. He MeHee Tpex M3MeHeHHH B reiM-
myiee 11 KaXKI0T0o HBeHTa (M3MEHEHMEM MOXKET ObITb He TOJIbKO HOBasi
MeXaHWKa, HO ¥ M3MeHeHHasl cTapas MeXaHHWKa WJIH pe3yJbTaT ee Jek-
CTBHS).

BusyasibHble H3MeHEHHS:

UBEHTH! (MOMyyeHHbIe 3aPOCOM M3 MHCTPYKLUHH® ¢ MPenoCcTaBleHHOr0
cepBepa) BH3yasbHO 3aMeTHBl B Ul; 10/KHO GBITH He MeHee TpeX HO-
BbIX (MJIM M3MeHEeHHBIX) 37eMeHToB Ul m/s KaXKIoro UBeHTa.
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MakcumanabHble 0aJIBI

Kpurepun
3a peajau- 9KCIEPTHON

3anyio OLIEHKH
CTpPYKTYPHOCTb MBEHTOB! 5 0
UBEHTHI (MOJyYeHHbIe 3aMPOCOM M3 MHCTPYKUHH™ C MPeIoCcTaBlAeHHOr0
cepBepa) He KOH(PIUKTYIOT APYT ¢ APYyroM (BAUSIIOT Ha pa3Hble YacTH
UL, €CJIH MPOUCXOIST B OHO BpeMs).
Bsok-cxema cucTeMbl HBEHTOB: 1 0
npefocTaBjeHa GJOK-CXeMa, co3fiaHHasi Ha caite draw.io** ¢ ¢op-
mMatoM (aiiiia .drawio, oxBaThlBaIoL1as OCHOBHbIE 3TAlbl CUCTEMBI
UBEHTOB.
JloruuHOCTh 3TAnoB: 0 3
YeTKO M0Ka3aHa [10CJIe0BaTeIbHOCTD L1AaroB U CBSI3H MEXAY HUMH
(HanpuMep, KaK UTpa y3HaeT, KOraa yBeIOMHUTb WrPOKa O HacTymar-
IleM HBEHTE).
Cranpaptusanusi 6J0K-CXeMbl: 1 0
UCIOJIb30BaHbl OOLIENPUHSAThIE CTAHAAPTHBIE CUMBOJIBI (POMOBI 1151
pelleHnH, MPSMOYTONBHUKY IS MPOLECCOB | T. 11.).
Jleranusanus: 2 0
KaXXIbl{ 9Tan MMeeT MosicHeHHe (HAlpUMep, «IOJy4eHHe CIHCKa WBeH-
TOB C CepBepa»), HET HEOJHO3HAUHBIX 3JI€EMEHTOB.
Hroro. 3aganue Ha BbIGOP 50

* https://disk.yandex.ru/i/MD88gfhWUusJSA.
** http://draw.io/.

Bbrok Ipodykm (150 6annos)

Ta6auua 4.3.6. Kpurepun olieHHBaHUSs

MakcumaabHble 6aJIIbI
Kpurepun .
3a peaju- | 3IKCIEPTHOMN
3anuIo OLIEHKH
Yacrte 1. Ctpanuna
3anosiHeHHe W eIUHO00pa3ne CTPaHHLbl, OTCYTCTBHE OLIMOOK B TEKCTE 3 2
Jlorotun urpet 1 0
BanHep urpel 1 |
Hanuuue xpatkoro onucanus (no 40 cjioB) 1 1
Hanuuune nosHoro onucanus (ot 100 mo 250 cioB) 1 1
CKpHUHIIOTH U3 Urpbl 3/6, UMEIOT OfHO paspelleHue 2 3
JlopoxHasi KapTa pasBUTHs mpoekTa (6oJiee 5 MyHKTOB) 1 2
Hroro 20
Yacte 2. Tpeitnep
TexHrka MoHTaxa 5 5
Pexuccypa 0 10
[TpucyTcTByeT HasBaHUe KOMaHMbl U UIPbI 2 0



https://disk.yandex.ru/i/MD88qfhWUusJSA
http://draw.io/
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Kpurepun

MaxkcumaabHbIie 0aJLIbI

3a peaju-
3a1HUI0

9KCHEePTHON
OLIEHKH

Hcnonb3oBaHbl KaApbl peajJbHOr0 UI'POBOTO Mpolecca U MOCTaHOBOY-
Hble KaJphbl

4

0

[TousiTen 2KaHp UTPBl U UT'POBbIE BO3SMO2KHOCTH

Hroro

30

Yacte 3. [lemoBepcus Urpsl

Wrpa siBastercst immersive (morpy:xatoriei).
(HackosbKo Hrpa 3axBaThlBaeT UI'POKa, CO3AaeT OLLYLIEHHe NPUCYT-
CTBHSI B HTPOBOM MHpE.)

KauecTtBeHHO, pazHoo6pasHo U c6alaHCHPOBAaHHO peasiu30BaH OCHOB-
Hol urposo#i mporecc (Core-refiMmieti).

(Tny6uHa MexaHUK, 6a/laHC CIOXKHOCTH U B3aUMOJEHCTBUE UI'POBBIX
CHCTEM.)

[TpomyMaH W yBJieKaTeJieH MeTa-redMjed (mporpecc mepcoHaxa, mpo-
KauKa, KOJJIEKI[HOHHPOBAHHE U T. 1.).

(Tmy6uHa crucTeM MpOrpeccHpoBaHHUsl U UX BJMSHHE HA MOTHBALHUIO
UTPOKa.)

Xopolo npopaboTaHa UrpoBasi cpefia U MHUP.
(Heranmmusanusi UrpoOBOrO MHPA, €r0 MHTEPAKTUBHOCTb, aTMoc(epa
M TO, HAaCKOJIbKO TaKOH MHp CIOCOGCTBYET MOTPYKEHHIO UIpOKa.)

[pucyTcTBHE B UTpe 2JEMEHTOB, MOOYXKIAIIMX K OBTOPHOMY MpO-
X0 IEHHIO.

(Hanuuue anbTepHAaTHBHBIX KOHLOBOK, CJy4aiHOH reHepaliuH, L0M0J-
HUTEJbHBIX PEXHMMOB H IPYTHX (haKTOPOB, MOBHIIAIIINX PeUrpabesib-
HOCTb.)

CrabunpHOCTb PabOThl HUI'PHI.
(OtcyTcTBHE KPUTHUHBIX 6aroB, BBIIETOB U Mpob/eM C MPOU3BOAHU-
TEJNBHOCTBIO Ha BCeX MiaTdopmMax.)

HrpoBo#t uHTep(elic KauecTBEHHO MPOAYMaH U yHOOEH.
(MHTYUTHBHOCTD, (DYHKIMOHANBHOCTb U yAOOCTBO HABHUTALUH.)

Xopolo peani3oBaHa CHCTEMa YIPaBJIEHHS.
(OT3BIBUMBOCTD, YIOGCTBO ¥ AfaNTHPYEMOCThb YIIPaBJEHHs MO pas3Hble
yCTpoKCTBa.)

KauecTBeHHO peanusoBaHa rpauka ¥ BusyajbHble 3QQeKTHI.
(Hderanusauus, XYIOOXKECTBEHHBIH CTUJ/Ib, aHUMALUSl U 00lllee BU3yaJb-
HOe BIeYaTJeHHe.)

KauecTBeHHO mpopaboTaHbl 3BYKOBBIE W My3blKaJbHbIE 3(D(EKTHI.
(CooTBeTcTBHE 3BYKOBOTO 0(hOPMJIEHHS aTMOC(epe U TefMIIEI0 UIPHL.)

Hrpa xoporo ofyyaer urpoka.
(Hasmmuue n xadecTBO 00yUAKOMIMX 3JEMEHTOB, KOTOPHIE TOMOTAI0T
MOHSATb MPaBHJIA U MEXaHHKH.)

Peann3oBaHHOCTb CHCTEMBl HArpaj ¥ MOTHBAIMH.
(Cucrema Harpan (HOCTHKEHHsI, BHYTPUUTPOBbIe GOHYCHI, HATPabl 3a
BBITIOJIHEHHE 32[a4) CTUMYJIMPYET UIPOKa MPOAOJKATb UIPaTh.)

Hroro

60

Yacts 4. IIutu

YeTKOCTb U CTPYKTYPHUPOBAHHOCTD OMKCAHMS TEHMILIes.
(SlcHO ¥ JIOTMYHO M3JI0XKEHBI OCHOBHBIE MEXaHUKH M OCOOEHHOCTH HT-
poBOTO Tpolieccar)
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MaxkcumaabHbIie 0aJLIbI

Kpurepun
3a peajau- 9KCHEePTHON
3anyio OLIEHKH

OpHUTruHANBHOCTD U TIPHBJIEKATEbHOCTD MIEH UTPHL. 5 0
(Hackosbko yHHKa/nbHa ¥ HHTepecHa KOHLENLHs Urpbl? ECTb Jin B Held
3JIeMEeHTHI, KOTOphIe BbIIEJSIOT ee Ha (DOHEe KOHKYPEHTOB?)

[ny6uHa aHannM3a KOHKYPEHTOB. 5 0
(TTonpo6HO 1 06BEKTUBHO MPOBEIEH aHAMU3 KOHKYPEHTOB. YUTEHbI UX
CHJIbHBIE U CJ1a0ble CTOPOHBI.)

ToyHoCTh aHa/M3a LEJEBOH ayoUTOPHH. 5 0
(HackosibKo TOUHO ompesesieHa LejieBast ayAuTOPHs? YUTEHH JU ee
MpeNnoYTEHHS, BO3PACTHbBIE U MOBEIEHUYECKHE XaPAKTEPHUCTHKHU?)

O60CHOBaHHOCTb BEIOOpPA CTHJIST UIPHI. 5 0
(HackosibKO JIOTHYHO BEIOPaHHBIH CTHJIb COOTBETCTBYET KOHLEMIHMH
MTPBl B OKHIAHUSIM LieJIeBOH ayInTOPHH?)

YHHMKa/IbHOCTb U HHHOBAlLlMOHHOCTDb HTPBHI. 5 0
(Hackonbko urpa mpenJsiaraet HOBble WJIM YJyULI€HHbIE PeILeHHUs
B CPaBHEHHH C CYLIECTBYIOLIUMHU MIPOEKTaMH?)

PeanuctuynocTh U MaclTabupyeMOCThb [IPOEKTA. 5 0
(Hackonpko peanHCTHYHBI MJIAHBI IO Pa3paboTKe U MACIITAOHPOBAHHIO
UIpbI? YUTEHB! JIM TEXHUYECKHE M PeCypCHble OrpaHHueHHs?)

KauecTBo 060CHOBaHHSI OTBETOB Ha BOMPOCHI. 5 0
(Hackonbko apryMeHTHPOBAHHO W YBEPEHHO HTaHbl OTBETHI Ha BOIMPO-
col? [lopkpernsieHsl i OHU (paKTaMU ¥ TaHHBIMHUP)

Hroro 40

Bbaok Bepnoza (50 6annos)

Ta6auua 4.3.7. Kpurepun olieHWBaHUS

MakcumanbHble 6aJIbI

Kpurepunu
3a peaju- | IKCIEPTHOM

3anuIo OLIEHKHU
3aganue 1. UrpoBoii Tyropuai*
HHTepakTHBHOE 06yUeHNe OCHOBAM yIIpaBJIeHHUS 2 0
[TocteneHHoe BBefeHUe 00y4arOIMX MEeXaHUK UTPbI 2 0
BusyasbHble MOACKA3KH U yKasaTesu 2 0
B03MOXKHOCTb IOBTOPHOTO MPOXOXKAEHUSI 00yUeHUs 2 0
O6paTHasi cBsi3b 3a ycrexu B 06y4eHHUH 2 0
ScHOCTD ¥ MOHATHOCTH WHCTPYKUHUE B 00yueHHH 0 5
YMeCTHOCTb U KOHTEKCTYalbHOCTb 00yueHus (00yUyeHHe MPOUCXOLUT 0 5
B TMOAXOMSLIMHA MOMEHT)
Hanuuue npoaBHHYTBIX TeXHUK 00ydeHHsl, HHTePeCHbIX U 3allOMUHAI0- 0 5
LUXCs
Hroro 25
3ananue 2. HaTpo*
CoOTBeTCTBUE TeXHUYECKUM TPeOGOBaHUSM K HHTPO 2 0
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MakcumanabHble 0aJIBI
Kpurepuu

3a peaau- 9KCIEPTHON

3auio OLIEHKH
CoOTBETCTBHE CTHJIIO U aTMOc(epe Urphl 2 0
HHTpO BOBJIEKAeT UrPOKa B CIOXKET WIPHI 2 0
Hutpo yray6uaser o6pasbl KJIOYeBLIX [ePCOHAXKeH UIphbl, BCKPbIBAaeT HUX 2 0
MOTHBALUH
MHTpo 0603HaYaeT OCHOBHOH KOH(JIHMKT/MPOOIEMY HIpEI 2 0
KadecTBo Xyno:KecTBeHHOH peanusalyy (B caydyae aHUMAUMH HUJH WUJI- 0
JIOCTpaUUil — JeTaju3alus, y3HaBaeMoCTb [lepcoHaxel; B ciaydae
aKIEeHTa Ha ayJuo — KadeCTBO 3BYKOBHIX 3((eKTOB; B CIydyae TeK-
CTa — CTUJIMUCTHUYECKHE TPHUEMBI)
YnobetBo BocnpusTHs. IHTPO He 3aTSIHYTO, HO AaeT AOCTaTOYHO WH- 0 )
(hopManrH, TeKCTH (MPH HAJTHUHH) YHTAEMBI
CootBeTcTBHe ceTTHHTY bepsora 0 5
Hroro 25

* https://disk.yandex.ru/i/o0ldFEcSulh6usg.

4.3.7. Marepuanabl Ojsd NMOATOTOBKH

Ipoepammuposanue

1.

Kypc mo ocHoBam sisbika mporpammupoBanus C# : https://ulearn.me/Cour
se/BasicProgramming2/Steki i ocheredi 48016626-87ae-411d-a
e97-f7a49e465dbc.

OTkpoITHH Kype oT fAHuekc mo paspabotke urp Ha Unity: https://www.yout
ube.com/playlist?list=PLxAJaawE-vksJlTcZKibYEmtL4dUgbrSa.
Kanan Brackeys Ha temy «Paspabotka urp»: https://www.youtube.com/@B
rackeys/videos.

Kanan «ARTALASKY CG — Kak co3parb urpy»: https://www.youtube.co
m/@DenOvsyannikov/videos.

Hoxkymenrauus Unity ¢ npumepamu kona: https://docs.unity3d.com/Man
ual/index.html.

3D-epagpura

1.

OtkpeitToiii Kype ot Kaino nmo 3D-momenupoBanuto: https://online.kaino
.ru/training/view/BlenderStart.

OtkpoiThil Kypc oT Kaino nmo 3D-momenupoBanuio: https://online.kaino
.ru/training/view/Wagon.

OTtkpoiThi#l ypoku no Blender: https://www.youtube.com/playlist?lis
t=PLrsg-o51mMFH1ysQmjQTkkPyTMMGi2-Pw.

[Tonesnbie Bumeoposuku no 3D-momenupoBanuio ot Denis Kozhar: https://ww
w.youtube.com/@DenisKozhar/videos.


https://disk.yandex.ru/i/o1dFEcSu1h6usg
https://ulearn.me/Course/BasicProgramming2/Steki_i_ocheredi_48016626-87ae-411d-ae97-f7a49e465dbc
https://ulearn.me/Course/BasicProgramming2/Steki_i_ocheredi_48016626-87ae-411d-ae97-f7a49e465dbc
https://ulearn.me/Course/BasicProgramming2/Steki_i_ocheredi_48016626-87ae-411d-ae97-f7a49e465dbc
 https://www.youtube.com/playlist?list=PLxAJaawE-vksJlTcZKibYEmtL4dUqbrSa
 https://www.youtube.com/playlist?list=PLxAJaawE-vksJlTcZKibYEmtL4dUqbrSa
https://www.youtube.com/@Brackeys/videos
https://www.youtube.com/@Brackeys/videos
https://www.youtube.com/@DenOvsyannikov/videos
https://www.youtube.com/@DenOvsyannikov/videos
https://docs.unity3d.com/Manual/index.html
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https://online.kaino.ru/training/view/BlenderStart
https://online.kaino.ru/training/view/Wagon
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https://www.youtube.com/playlist?list=PLrsq-o51mMFHlysQmjQTkkPyTMMGi2-Pw
https://www.youtube.com/playlist?list=PLrsq-o51mMFHlysQmjQTkkPyTMMGi2-Pw
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5. Tlonesnsle Buneoposnuku no 3D-mopenupoBanuto ot Danil Gryzlov: https://ww
w.youtube.com/QRdgryzlovart/videos.

2D-zpagura

1. Otkpoithiél Kype «Potowony: https://www.youtube.com/watch?v=dYQB
uW8rBbI&list=PL_ jKgaFUK_61lplyXULw7/KPi6HGpyXKTWx&index=4.

2. OtkpeiThi#l Kype Figma: https://www.youtube.com/watch?v=SWBUS99H
lfc&list=PLrsg-o51mMFGdWoz-ETc4fTgzVJKPrEzI.

3. Kanan ANIMATION CLUB nocpsilieHHbIH aHUMal|u U pexuccype: https:
//www.youtube.com/@animation_club/videos.

Tedimou3saiin

1. Kuura mo ocHoBam reiimausaiina: «[eiimnusaiin», Ixkeccu llenn (HemosHasi Bep-
cusi): https://www.rulit.me/books/gejmdizajn-kak-sozdat-igr
u-v-kotoruyu-budut-igrat-vse-litres-read-588467-14.html.

2. Knura o paspaboTke kKommbloTepHbiXx Hrp: «KpoBb, mot u nukcemau», IlkekcoH
[lpekiep (HemosHast Bepcus): https://www.rulit .me/books/krov-pot-i
-pikseli-obratnaya-storona-industrii-videoigr-read-52533
4-1.html.

3. OTKpBITHIH Kypc Mo redmandainy: https://edvice.pro/online-course/
game-design/.

4. OTkpeITHIH Kypc mo lvl-gusaiiny: https://edvice.pro/online-course/
level-design/.
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https://www.youtube.com/watch?v=SWBUS99Hlfc&list=PLrsq-o51mMFGdWoz-ETc4fTgzVJKPrEzI
https://www.youtube.com/watch?v=SWBUS99Hlfc&list=PLrsq-o51mMFGdWoz-ETc4fTgzVJKPrEzI
https://www.youtube.com/@animation_club/videos
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https://www.rulit.me/books/krov-pot-i-pikseli-obratnaya-storona-industrii-videoigr-read-525334-1.html
https://www.rulit.me/books/krov-pot-i-pikseli-obratnaya-storona-industrii-videoigr-read-525334-1.html
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5. Kputepuu onpeneneHus
nodenuresiel U NMPU3epPOB

IlepBbiit 0TOOPOYHBIN 3TaN

B nepBoM 0T60OpOYHOM 3Tarne YYaCTHHKH pellasy 3aayd MpeIMeTHOro Typa 1o IByM
npeaMeTaM: MaTeMaTHKe M HH(OpPMaTHKe W HHXKEHepHOro Typa. B kaxkmoMm mnpenmere
MaKCHMaJibHO MOXKHO Obl0 Habpatb 100 6ansoB, B uHkeHepHoM Type 100 6asmoB. Has
TOro 4YToObl MPOHTH BO BTOPOH 3Tam, YYACTHUKH NOJKHBI OblIM HabpaTb B CyMMe IO
000UM NpeaMeTaM W MHXKeHepHOMY Typy He MeHee 50,0 6asoB, HE3aBUCHMO OT YPOBHS.

BTopoii oTOOpOUHBbIX 3TaN

KonuuecTtBo 6a/noB, HaOpaHHBIX NPH pelleHWH BCeX 3aiad BTOPOro OTOOPOYHOIO
srana, cymmupyercs. [lo6enutenn BToporo oT6OPOUHOro 3Tamna AOJKHBI OblIW HaOpaTh
He MeHee 400,0 6a//10B, HE3aBUCUMO OT YPOBHS.

3aKJIOUUTEJbHbIN 3Tall

Hnousudyanovnolii npedmemnotii myp

e MaTeMaTHKa — MaKCHMaJibHO BO3MOXKHBIH 6aJa 3a Bce 3amaud — 100 6aJJ10B;
e KHH(OpPMAaTHKAa — MAKCHMaJbHO BO3MOXKHBIH 0aJj 3a Bce 3agaun — 100 6asos.

Komanonoui uniceneptoli myp

KomaHzbl 3aK/004HUTEBHOrO 3Tana MoJydald 32 KOMaHIHbIH HWHXKEHEPHBIH Typ OT
0 no 460,00 6annoB: KomaHpaa, HabpaBlias HauboJblllee YUCIO OajNOB CpPead APYyTrUX
KOMaHJ, CTAaHOBHJ/1aCb KOMaHI0H-N00eANTEIEM.

Bce pesyabTaThl KOMaHI HOPMHPOBAJIUChH MO (POPMY.JIE:

100 x =
MAX '’
rae © — 4ucjao 6ajjoB, HaOpaHHBIX KOMaHIOH,
MAX — uuncao 6a//0B, MAKCUMaJbHO BO3MOXKHO€E 33 WHKEHEPHBIH TYyp.

B 3akjouuTe/bHOM 3Tamne OJUMIHUAAbl WHAUBHAyaJbHble 6aj/bl y4acTHHKA CKJa-
ABIBAIOTCA M3 [BYX 4acTed, Kaxk[aas M3 KOTOPbIX HMeeT COOCTBEHHBIH Bec: Oasbl 3a
WHIMBUIYaJbHOE pellleHue 3anad mo npeamery | (marematuka) ¢ Becom K = 0,15, mo
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npenmetry 2 (vHpopmatrka) ¢ Becom Ky = 0,15, 6ansbl 3a KOMaHIHOe pelleHHe 3anad
UHKEHEpHOro typa ¢ Becom K3 = 0,7.

Hroroseiii 6ann onpenessietcs no Gopmyie:
S:K1‘31+KQ‘SQ+K3‘S3,
rae S7 — 6aJis MepBOH YacTH 3aKJIOUUTENBHOTO dTarna Mo MaTeMaTHke (MpeIMeTHBIH Typ)

(S1 waxe = 100);

Sy — 0OaJji1 mepBOM YacTH 3aKJIOYHMTENBHOrO 3Tamna Mo HHpopMaTHKe (IMpeaMeTHBIH
Typ) (S2 Make — 100)7

S3 — UTOTOBBIH 6aJl/1 MHXKEHEPHOTO KOMAaHIHOTO Typa (S3 yaxe = 100).

Htoro makcMMaJbHO BO3MOXKHBIH MHAWBHAYaJbHbIH 0ajlJl yyacTHUKa 3aKJHOUHUTEJb-
Horo 3tana — 100 6aJnos.

Kpumepuii onpedenenusa nobedumeneii u npuzepos

Yro6bl onpeneuTh MoGenuTesN el W TPU3epoB (HE3aBUCHMMO OT KJacca) Ha OCHOBE
UHAMBUIYaJbHBIX Pe3yJbTAaTOB YYaCTHHUKOB, Obl1 C(OPMHUPOBAH OOLIMHA DPEHTHHI BCeX
YUaCTHUKOB 3akKJ/Jo4yuTesnbHoro dtanma. C Hadasna peHthHra Obliv BbiOpaHbl 4 mobenu-
Tesnss ¥ 11 npusep (mepBble 25% yUacCTHUKOB peHTHHra CTAHOBSTCS MOGENHUTENSMH HJH
npU3epaMu, U3 HUX nepBble 8% CTAHOBATCS MOOEIUTENSIMU, OCTABIIHECsS — MPU3epaMu).

Kpumepuii onpedenenus nobedumeneil u npu3epos
(ne3asucumo om yposHs)

Kareropus KoauuectBo 6amnioB

[To6enutenu 57,58 u BhllIE

[Ipuzepnt Or 47,62 nmo 57,08




6. Paoora HacraBuuka nocJjge HTO

Yuactue mkosnbHHKA B OJMMIHAaZe MOXKET 3aBEpILUUTHCH TOCJ/e JI000ro U3 3TaroB:
MepBOTO HJM BTOPOro OTOOPOUYHBIX, JUOO MOCJe 3aKJIYUTEJNbHOro 3Tana. B kaxaom
caydae TMocJie 3aBeplleHHs ydacTHsl HACTABHUKY HeOOXOAMMO MPOBECTH C yUeHHKaMH
pedJekcH0 — 0OCYIUTb MOJYYEHHBIH OMNBIT U IPOAHANHU3UPOBATh, YTO MO3BOJIUJIO TOCTHYb
ycrnexa, a 4to mnpuBeso kK Heynaue. [lonpoOHble MaTepuasnbl 0 MpoBefeHUU pedeKCHH
npexacrasienbl B Kypce «HacraBauk HTO»: https://academy.sk.ru/events/3
10.

HacraBHUKY BaxXHO NMpPOMH(OPMHUPOBATH PYKOBOACTBO 00Pa30BaTe/NbHOrO yupexje-
HUSl, €C/IM ero ydaliuecsi ctaju (UHaJUCTaMU, npu3epaMu U nobdenurensmu. [lybanuHoe
NPU3HAHHE BBICOKHUX Pe3yJIbTAaTOB JOMOJHHUTEJbHO MOBBILIAET MOTHBALHUIO.

B npouecce pediiekcuu ¢ yueHUKaMH, He CTABLUMMH IpU3epaMy UJIU M0OeUTe MU,
peKOMeHyeTCs YAeJuTb 0coboe BHUMaHHe OCOOEHHOCTSIM KOMaHAHOH paboThbl: pacrpe-
[eJIeHUI0 poJied, MJIaHUPOBaHUI0 paboThbl, BO3HUKAWOWIUM npobjemaM. [lnas storo moryr
UCII0/b30BATHCA ONPOCHUKHU IS CAMOOLIEHKH COOCTBEHHOH pabOThl U B3aUMHOH OLIEHKH
YYaCTHHKAaMHU Apyrux 4jeHoB koMaHabl (P2P). OHu MoryT BISIBUTH BHyTpeHHHUe mpobie-
Mbl KOMaHbl, /I PelleHUs] KOTOPhIX B JIaH MOATOTOBKHU MOXKHO 100aBUTb MePONpPHUSATHS,
HalpaBJ/IeHHble Ha ee CIJIOYeHMUe.

Crout pacckaszartb, yto B uctopud HTO 6bl0 MHOro npumepoB, Korna He rnob6enuB
B IMepBbIH pas3, Ha CJAeAYIOLIMH roJ Y4aCTHHKH MOKa3blBa/{ BIeYaTJ/sIollNe pe3ysnbTaThl,
ofepKaB nobeny cpasy B HecKOJbKUX Npodunasax. KoHeuHo, BaKHO OTMETHTb, YTO TaK
TIPOMCXOAUT TOJIBKO MPH y4eTe MPOLIIbIX OLIHMO0K U MoAroToBke K OJUMIHALe B TeUeHHe
roga.

BaxkHbIM (pakTOpOM ycremHoro ydyactusi B ciaenyomux cezoHax HTO moxer craTth
nonJep:KKa poauTesell yUeHUKOB. 3GHAKOMCTBO C HUMH MOMOraeT HaCTaBHUKY MPOAEMOH-
CTPUPOBAThb BaXXKHOCTb KOMIEeTeHLHMH, pa3BuBaeMblX B mpouecce yuactuss B HTO, nnsa
Oynyuiero o0pa3oBaHusl U Kapbepbl IKOJIbHUKOB. [lonnep:xka poauTteseil moMmoraer MOTH-
BUPOBATh YYACTHHUKOB U MO3BOJISIET BbIAEJNUTh HEOOXOAUMOE BpeMsl Ha 3aHATHUS B KPYKKe.

C yyacTHHKaMHU-BBITYCKHUKAMHM HAaCTAaBHUKY PEKOMEHIyeTCsl 0O0CYIUTb UX JajbHeH-
1ee NpodeccHoHalbHOe Pa3BUTHE U ero cBsi3b ¢ BelOpaHHbIMU npoduasmu HTO. Ornens-
HO MOXKHO 00paTHUTb BHUMaHHE Ha JIbFOTHI AJsl NMoOefnTe el U NIpHU3epoB, NpejJjaraeMble
B By3ax C HMHTepecyMOUIMMH yuyeHUKa HampasjaeHUsMH. Kpome Toro, psin By30B Npejsa-
raet Jbrotel ajs Bcex ¢uHanuctoB HTO, a Takxke yduTbiBaeT pe3ynbTaThl KoHKypca
nudposbix noprhonano «Tamant HTO».
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