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Beenenne

Hacrosdmue meToaudeckue peKOMEHIAlMM MPeAHA3HA4YEHbl I CHELUAINCTOB OpPraHOB
MECTHOTO CaMOYIIPaBJICHHUS, OCYIICCTBIIAIONINE yIpaBieHUE B cdepe o0pa3oBaHHsA, OPraHOB
nyOnuyHoOi BiacTH  (enepanbHoil Tepputopun «CHpUYC», OCYIIECTBISIOIUX MOJHOMOYUS,
peayCMOTpeHHbIE TyHKTOM 5 dvactm 1 crareum 8 ®enepanpHoro 3akoHa «O denepanbHOM
tepputopun «CUpUyc», PyKOBOAUTENIEH U COTPYAHUKOB O0OIIE00pa30BaTENbHBIX OpraHU3aluil,
YJIEHOB KIOPU U aleJUBIIMOHHBIX KOMHUCCUMN, MHBIX KaTEropuil CHEIUalINCTOB, 3aJ€HCTBOBAHHBIX
IPU NOAIOTOBKE M IPOBEJEHUM UIIKOJBHOTO M MYHHLHIAIBHOIO 3TallOB BCEPOCCHUMCKON
OJIUMIMAJBI IIKOJIBHUKOB (mamee — BcOIll, onumnuana). PekomeHnmanuu cocTaBieHbl B
cooTBeTcTBUM ¢ [1opsaAKOM IIPOBENEHUS BCEPOCCUMCKON OJIMMITMA/IBI IIKOJIBHUKOB, YTBEPKICHHBIM
npukazoM MunucrepcrBa npocsemieHuss PO ot 27 nosiOpst 2020 1. Ne 678 «O0 yTBepkIeHUH
[Topsinka npoBenEHUS BCEPOCCUMCKON OJIMMITUABI IIIKOJIBbHUKOB.

OnuMmnuaza no HHGOPMATUKE IPOBOJUTCS B LEJIAX BBIABICHUS U Pa3BUTUA Yy 00yUarOIIHUXCS
TBOPYECKUX CIIOCOOHOCTEW M MHTEpeca K HayyHOW (Hay4yHO-HMCCJIEI0BATENIbCKON) AEATEIbHOCTH,
IIpOIaraH/ibl Hay4YHbIX 3HaHUH.

Onumnuana npoBoauTcs Ha Teppuropun Poccuiickoit @eneparnu.

PabounM sS36IKOM TIPOBEIEHUS OJIMMITHAIBI SIBJSIETCSL PYCCKHIA S3bIK.

Yyactue B OJMMIIMAJE WHAWBUIYAJIbHOE, OJIMMIIMAJHBIE 3aJaHUSl  BBIOJIHSIOTCS
YYaCTHUKOM CaMOCTOSITEIIbHO, 0€3 MOMOIIM TOCTOPOHHUX JIUII.

Cpoxu OKOHYAaHMS 3TallOB OJUMIIHAJbBI: HIKOJBHOTO 3Tana oJuMnuaabl — He mosaHee 01
HOSIOpS; MyHHULIMIIAIBHOTO ATara OJIMMIIHAJIbI — HE Mo3/JHee 25 nexadps.

[IkoybHBIN TAN OJTUMIHABI IPOBOJUTCS MO 3aJaHUSM, pa3paboTaHHBIM A 5-11 knaccos,
MYHUIUNATbHBIA — uig 7-11 KimaccoB. Y4YacTHHK OJIMMIMAJIBI BBIOJHSET IO CBOEMY BBIOOPY
OJIMMITMAJHBIE 3a/1aHus, pa3paboTaHHbIE AJIs Kjlacca, IporpaMMy KOTOPOTO OH OCBAaWBAaET, WM JJIs
Oosnee crapmMxX KiaccoB. B ciydae NpoXOXKJIeHUsS YYaCTHMKOB OJIMMITHMAbI, BBITOJHUBIIUX
3aJaHus, pa3padoTaHHbIe Il OoJiee CTapIIMX KJIaCCOB MO OTHOILIEHHUIO K TEM KJlaccam, MporpamMMbl
KOTOPBIX OHU OCBAMBAIOT, HA CIEAYIOIIUI 3Tall OJUMIINAAbl YKa3aHHbIE YYACTHUKHU OJIMMIIMAJbI U
Ha CIEAYIOMIMX 3Tamax OJIMMIHNA/bl BBIIOJIHIIOT OJMMIIMAHbIE 3a/aHusi, pa3paOoTaHHBIEC IS
KJ1acca, KOTOPBIM OHU BBIOpAU Ha MPEAbLAYIIEM dTaNe OJIUMIIHAbI.

Meronndyeckue peKOMEHAAIMHM BKIIOYAIOT: METOJUYECKHE MOAXOABI K COCTaBICHHUIO
OJIMMITMAJHBIX 3aJaHUM IMIKOJBHOTO M MYHHUIMIAJIBHOTO 3TallOB OJUMIINA/AbI;, IPUHLUIIBI
bopMUpOBaHUS KOMILIEKTOB OJIMMIIMAAHBIX 33JaHUN; HEOOXOJMMOE MaTepUalbHO-TEXHUYECKOE
oOecrieueHre [UIsl BBIMOJTHEHUS OJMMIIMAIHBIX 3aJlaHuM; IepeueHb CIPAaBOYHBIX MaTepUaloB,

CpCACTB CBSA3U U BHCKTpOHHO-BBI‘-IPICJIHTCJIBHOﬁ TCXHUKH, PA3PCIICHHBIX K HCIIOJIB30BAHUIO BO



BpEMsI TIPOBEACHUS OJIMMITHA/IbI; KPUTCPUH U METOIUKY OIICHUBAHMUS BBIOJTHEHHBIX OJMMITHATHBIX
3aaHuN.

JIOTIOTHUTEIbHY IO HHPOPMAIIHIO TI0 MPEICTABICHHBIM METOJANYECKUM MaTepHaiaM MOXKHO
MOJIYYHTh IO JCKTPOHHOM Mmoure, 0OpaTHBINKCH 10 azapecy: infolymp@mail.ru B nenrpansuyio
IPEMETHO-METOTUIECKYI0O KOMHCCHIO BCEPOCCUHCKON OJTMMITHA/IBI IIKOJILHUKOB 10 MH()OPMATHKE

(manee — HITIMK).


mailto:infolymp@mail.ru

PA3JIEJ |

1. O6uue moJioKeHUst

Bcepoccuiickas onuMnuaga MIKOJIHHUKOB TMPOBOJUTCS B COOTBETCTBHH C MPHKA30M
MunucrepctBa mnpocBenieHus Poccuiickoit ®eaepanmu ot 27 HosiOps 2020 r. Ne 678 «O6
yrBepkaeHun I[lopsaka mnpoBeiaeHHUS BCEPOCCUHCKON OJMMIIMAIBI IIKOJIBHUKOBY (lanee —
[Topsimok), mnpukazamu (paclmopsHKEHUSIMH) OPraHOB — MCIOJHUTENBHOW BIAcTH  CyOBEeKTa
Poccuiickoit  ®enepanuu, OCYHICCTBISIOIMIMMU TOCYJAapCTBEHHOE yIpaBlieHue B  chepe
oOpasoBanus (nanee — OMB), opranoB my6nauuHo Bractu (enepanbHoil Tepputopun «Cupuycy,
OCYUIECTBIISIONIUX MOJTHOMOYHUS, MIPEAYCMOTPEHHbIE MyHKTOM 5 yactu 1 ctatbu 8 denepanibHOro
3akoHa «O denepanpHoit Tepputopun «Cupuycy» (manee — OIIB «Cupuycy»), JTOKaJIbHBIMU
HOPMATHUBHBIMU aKTaMH OPTaHOB MECTHOTO CaMOYIIPABIICHUS, OCYIIECTBISIONIMMHU YIPABICHUE B
chepe obpazoBanus (naisee — OMC), u o6pazoBaTenbHBIX opranuzanuii (naisee — O0).

YYacTHHK OJIMMITMAABI BBITIOJNHSET 110 CBOEMY BBIOOPY OJUMITHAJHBIC 3aJlaHUS,
pa3paboTaHHbIE AJIs KJjlacca, IPOrpaMMy KOTOPOI'O OH OCBAauBAaET, MJIU AJis O0JIee CTaplInX KIacCoB.
B cirydae mpoxoKIeHHsS YYaCTHHKOB OJUMITHAJIbI, BBITOJHSBIIUX 3aJaHMs], pa3paOboTaHHBIC IS
0oJiee CTapIIMX KJIACCOB MO OTHOIICHHUIO K TEM KIlaccam, IpOorpaMMbl KOTOPBIX OHU OCBaWBaloOT, Ha
CIEIYIOMMIA 3Tal OJMMIMAILI YKa3aHHbIE YYACTHHUKH OJMMIIMAALI W Ha CIEAYIOLIUX STamax
OJIUMITHAJIBl BBIMOJIHSIOT OJMMITMAJHbBIC 3alaHus, pa3paOOTaHHbIE Ui Kiacca, KOTOPBIM OHH
BBIOPAJIM Ha TPEABIIYIIEM dTare OJIMMITHAIBL.

He nomyckaercss mOBTOpHOE y4acTHEe B COOTBETCTBYIOIIEM ATalle OJMMITHAIBI TEKYIIETO
y4eOHOTI0 rojia 1o OJTHOMY M TOMY K€ 00I11e00pa30oBaTEIbHOMY MPEAMETY.

OpranuzaTopom IIKOJILHOTO U MYHHUIIMIIAIILHOTO 3TanoB onumMiuazs! asiusercs OMC, OI1B
«Cupuyc».

OpranuzaTopy COOTBETCTBYIOIIETO ATara OJIMMIINAJbl PEKOMEH/TyeTCs:

1. Vnenuts ocoboe BHUMaHHE:

— HEJONYUICHWI0 KOH(UIMKTa WHTEPECOB NpH (HOPMUPOBAHMH COCTaBOB MPEAMETHO-
METOJUYCCKUX KOMHCCHH, JKIOpPH U ameJUISIMOHHBIX KOMHCCHH COOTBETCTBYIONIMX JTaIloB
OJTUMITHA/TBI;

— obecrieueHUI0 KOH(DHUICHIIMANBHOCTH HH(OpPMAIMK, COJEpKalleiicss B KOMILUIEKTaX
OJTMMITHATHBIX 3a/IaHUH;

— CO3JaHUI0 OJIarONMPHUATHBIX YCIOBUHN IS paOOTHI 00IIECTBEHHBIX HAOIIOIaTENICH;

— UCKIIOYCHHWIO BO3MOXKHOCTHM JOCTyNa TOCTOPOHHUX JIMII B MeCTa MPOBEACHUS
COpPEBHOBATEIILHBIX TYPOB M MECTa MPOBEPKH BBITOJTHCHHBIX YYaCTHUKAMU OJUMITHAIHBIX PadoT;

— KOHTPOJIIO 3a COONIOJICHHEM TOpSJKa TMPOBEACHUS TPOIEAYyp aHaIM3a OJUMITHUATHBIX

3aJlaHui U UX peLHeHI/Iﬁ, ITOKa3a BBIITOJIHCHHBIX OJIMMIIMAIHBIX pa60T n aHCHHHHHﬁ;
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— KOHTpOJIIO 3a coOmojgeHueM ydacTHukamu [lopsinka m TpeOGoBanuii TpeOoBaHMS K
OpraHu3aliil M TPOBEACHUIO COOTBETCTBYIOIIETO ATana OJMMIMAAbl IO KOHKPETHBIM
00111600pa30BaTEIIbHBIM MTPEAMETAM.

2. YCTaHOBHUTH COOTBETCTBYIOIIMMH PACHOPSIAUTEILHBIMUA JIOKYMEHTAMH MEPCOHAIBHYIO
OTBETCTBEHHOCTb YJICHOB OPT'KOMHUTETOB, JKIOPH M aNCIULIIMOHHBIX KOMHCCHUH 3a COOJIOJCHHE
[lopsinka, OPUHLMIIOB AaKaJeMHYECKOW YECTHOCTH M obecnedyeHrne KOHGUICHIMATbHOCTU
uH(pOopMalnK, cofepxKallencss B KOMIUIEKTaX OJMMIIHAIHbBIX 3a/laHUM.

B cootBercTBuu ¢ [lopsiakoM opranu3aTopy HEOOX0IUMO:

— He no3aHee yeM 3a 30 KaJeHAapHBIX JHEW MOATOTOBUTH M YTBEPAUTH IpadUK MPOBEACHUS
COOTBETCTBYIOILIETO 3Tana OJUMIIMAAbI B COOTBETCTBHUHM CO CpOKaMmHu, ycTaHoBieHHbiMH OUB,
OMC, OIIB «Cupuycy;

— He mo3aHee ueM 3a 15 kaneHnapHbIX JHEH 10 Havyalia MPOBEICHHUS COOTBETCTBYIOIIETO ATara
OJIUMITUABl YTBEPAUTH COCTaBbl OPraHU3alMOHHOTO KOMHTETa, JKIOpU U aleuIaIuOHHON
KOMUCCHH T10 KaXI0My 00111e00pa3oBaTeIbHOMY MIPEIMETY;

— He Mo3JHee 4eM 3a 15 xaneHJapHbIX AHEH MOArOTOBUTH W YTBEPAUTH CPOKH, pACHHCAHUE U
MPOJOKUTEIFHOCTh  MPOBEACHHS COOTBETCTBYIOUIETO d3Tama OJUMIMAAbI IO  KaXIOMY
o0mieo0pa3oBaTeIbHOMY —MpEeIMEeTy, IepeueHb MaTepHallbHO-TEXHUYECKOr0 000pYI0BaHMs,
UCTIOJIB3YEMOT0 TIPHU €ro TMPOBEICHHH, NPOUEAYPHl PErHCTPAlUU YYaCTHUKOB OJIMMITHAJIBI,
COPEBHOBATENFHBIX TYpPOB, aHAJIM3a BBITIOJHEHHBIX OJIMMITHAIHBIX pabOT yYaCTHHUKOB, IOKa3a
paboT, a TakKe pPACCMOTPEHHUs AaNeNISIUi YYaCTHUKOB OJHMMIIMAABI O HECOTJIACHU C
BBICTAaBIIEHHBIMU OalljlaMU (Jjaee — aresuisiius);

— HE Mo3JHee 4YeM 3a |5 KaleHJapHbIX HEW 10 MPOBEICHHS COOTBETCTBYIOLIErO 3Tama 1o
KOKJIOMY MPEJIMETY MOJATOTOBUTH M YTBEPAUTH CPOKU BBIJJAYH OJUMITHAIHBIX 3aJaHH, KPUTCPUCB
Y METOJMKH OLICHWBAHUS BHITIOJTHEHHBIX OJTMMITUATHBIX padoT;

— He mo3aHee yeMm 3a 10 KajeHIapHBIX JHEH A0 JaThl Hayalda COOTBETCTBYIOIIETO 3Tama
onuMmuazabl (MyTeM pacChbUIKM OQUUUANBHBIX IMHUCEM W/WIK MyOIuKauuu Ha OQUIUANIbHBIX
MHTEpHET-pecypcax) HHPopmHupoBaTh pykoBoauteneil OO, pacrnosoKEeHHBIX Ha TEPPUTOPUU
COOTBETCTBYIOIIMX MYHHUUMNAIBHBIX 00pa3oBaHUN, YYaCTHHUKOB COOTBETCTBYIOILErO 3Tama
ONMMITUAABl U WX poJuTeNedl (3aKOHHBIX MPEACTABHTENEH) O CpOKax M MecTax IMpPOBEACHUS
MIKOJBHOTO W MYHHIMIAIGHOTO JTaloB OJUMIIAAABI IO KaXIoMy o00meodpa3oBaTeIbHOMY
npenMeTy, a Takke o [lopsgke ®W  YTBEpXKICHHBIX HOPMATHBHBIX IIPABOBBIX  aKTax,
pPErIaMEHTHPYIOIIMX OPraHU3allii0 W TMPOBEACHHWE MYHHUIMIAIBHOTO JTana OJUMIIHNAILI 10
KaX/I0My 00111€00pa30BaTeIbHOMY MPEIMETY;

— 00eCIeYnTh CO3/IaHMe CHENHaIbHBIX YCIOBUH ISl YYaCTHUKOB COOTBETCTBYIOLIETO ATara

OJIMMITUAJbI C OTPAaHUYEHHBIMU BO3MOXHOCTSAMHU 3710poBbs (Hanee — OB3) u nereil-uHBanuIOB,



YUUTBHIBAIOIINX COCTOSIHME WX 3J0POBbsl, OCOOCHHOCTH MCHUXO(PHU3NYECKOTO Pa3BUTUS C YUETOM
TpeboBanuii [lopska;

— OpraHu30BaTh NPOLEAYPY EPECMOTPAa UHANBUIAYAIBHBIX PE3YJIBTATOB B CIy4ae BBISIBICHUS
B MIPOTOKOJIAX >KIOPU TEXHUYECKUX OLIMOOK, MOIMYIIEHHBIX MPH MOJCcUYETe OAJIOB 3a BBINOJIHEHUE
3a/laHU, U YTBEPKACHHUS UTOIOBBIX PE3YyJbTAaTOB COOTBETCTBYIOLIEIO ATana OJIUMIIMAbI C YUYETOM
BHECCHHBIX U3MCHCHMIA;

— YCTaHOBUTb KBOTY ITOO€UTENEH U TPU3EPOB COOTBETCTBYIOILETO ATAIA OJIMMIINA/IBL;

— B CPOK 210 21 KaJIeHIapHOro AHS CO JIHS MOCJEAHEHN JaThl MPOBENECHHS COPEBHOBATEIBHBIX
TYpOB YTBEPAUTh UTOTOBBIE PE3YyJbTAaThl COOTBETCTBYIOILIETO 3Tala OJMMIMUAAbl Ha OCHOBaHUHU
IPOTOKOJIOB JKIOPH U OITyOJIMKOBATh UX HAa CBOEM O(UIIMAILHOM caiiTte B ceTu MHTepHeT.

Meronuyeckoe  o0ecrieueHHMEe  IIKOJBHOIO  3Tala  OJMMIIMAALl  OCYILECTBISIOT
MYHHIIMIIATbHBIE MpeAMeTHO-MeToauueckue komuccuu (mamee — MIIMK) no kaxgomy
0011e00pa3oBaTeIbHOMY IPEIMETY.

MIIMK pa3pabaTeiBatoT OJUMMIHAAHBIE 33JaHUS IIKOJIBHOIO JTama OJUMIMAILL  T10
KaKI0My 0011e00pa3oBaTeIbHOMY MPEAMETY Ha OCHOBE cOZepx aHus 00pa3oBaTeNbHBIX MPOTrPaMM
OCHOBHOTO O0O0IlEero W cpeaHero ooOmero obpa3oBaHus 0a30Boro (yriiyOlIEHHOTO) YpOBHS H
COOTBETCTBYIOILIEH  HAIpaBI€HHOCTH  (mpoduisl), KpUTEPUM U  METOAMKU  OLICHUBAHUSA
BBIMIOJTHEHHBIX OJMMIIMAIHBIX 3a/laHul (Jajiee — KOMIUIEKTHI OJJMMIINAIHbIX 3a/1aHui); TpeOOBaHU
K OpraHM3alliM W TIPOBEIEHUIO IIKOJBHOIO JTama OJIMMIMWAABI 10 COOTBETCTBYIOLIEMY
00111e00pa30BaTeIbHOMY MPEAMETY C YYETOM HACTOAIIMX METOIMYECKUX PEKOMEH A,

Meronuyeckoe oOecredyeHre MYHHUIMIAIBHOTO 3Tana OJUMIMNAAbl  OCYIIECTBISIOT
peruoHanbHble OpeaMeTHO-MeToaudeckue komuccuun (mamee — PIIMK) mno kaxoomy
00111e00pa30BaTEIbHOMY PEAMETY.

PIIMK  pa3pa0arbiBaloT KOMIUIEKTHl ~ OJIMMIHUAAHBIX  33JaHUM I TPOBEICHUS
MYHMIIMIIAJIBHOTO 3TAla OJMMIINA/Ibl IO COOTBETCTBYIOIIEMY 00IIe00pa30BaTeIbHOMY MPEAMETY U
TpeOOBaHUS K OpraHuM3allud M TPOBEACHHUI0O MYHHUIMIAIBHOTO JTala OJMMIIHAALl IO
COOTBETCTBYIOIIEMY 00I1€00pa30BaTeIbHOMY MpPEIMETY € YYeTOM HACTOSALIMX METOAMYECKUX
PEKOMEH AL,

MIIMK u PIIMK mnpu paspabotke TpebGoBanuii K oOpraHuzallii U TPOBEACHUIO
COOTBETCTBYIOIIMX JTAloOB OJIMMIIMAAbBI IO KOHKPETHOMY 00I1e00pa3oBaTeIbHOMY IpEeIMETY
PEKOMEH/1yeTCsl BKIIOUHUTD CIICAYIOUIYI0 HH(POPMAIUIO:

— MPOJOJIKUTEIBHOCTh COPEBHOBATENIBHBIX TYPOB;

— MaTepHallbHO-TEXHUYECKOe 00ecIeYeHue;

— IIEpEeuYeHb CIPABOYHBIX MATEPHANIOB, CPEACTB CBSA3M U 3JIEKTPOHHO-BBIYMCIUTEIBHON

TCXHUKHU, pAa3pCHICHHBIX K UCIIOJIb30BAHHUIO BO BPpEMs IIPOBCACHUS OJIMMITHAbI;
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— MOPSIOK IPOBEPKHU M OLICHUBAHUS BBIIOJIHEHHBIX OJMMIIMAIHbIX 3aJaHUI;

— OIMCAHME NPOLEAYPHI aHATIN3A OJIMMIIMAAHBIX 3aJaHUN U UX PEILICHUN;

— OMNHCaHHE MPOIEIYpHl OKa3a IPOBEPEHHBIX PA0OT YYACTHUKOB OJIMMITHA/IbI;

— MOpPANOK INPOBEACHMs aleUBILMA W IOJABEICHHS MTOrOB COOTBETCTBYIOILEIO JTara
OJIUMITHA/BL.

[To pewenuto OUB, OIIB «Cupuyc» MIIMK mno kaxaomy o0011eo0pa3oBaTebHOMY
OpeaMeTy, MO KOTOPOMY MPOBOIUTCS OJIMMIMAAa, MOTYT HE CO3AaBaThCs, a UX (YHKIHU
BBINIOJHAIOT cooTBeTcTBYI0IKE PITMK.

Jia  mpoBeneHUs COOTBETCTBYIOLIETO dTama OJIMMIMAAbl HE TIo3aHee ueM 3a 15
KaJCHJApHBIX JTHEH 110 Haydana mpoBeleHUs (OpPMHUPYETCsl OpraHM3allMOHHBIM KOMHUTET (Jajee —
OpPIKOMMTET), COCTOSIILIMNA HE MEHee ueM U3 5 4yenoBeK. B cocTaB oprkomMurera MOTryT BXOIUTb
pykoBoauTenu (3amecturenu pykoBoauteneil) OMC, pyKOBOAWUTENIN OpraHU3aLMi, SBISIOIUECS
orneparopaMu  (KOOpPAMHATOPAMH) COOTBETCTBYIOLIETO 3Tana OJIMMIIMAJABI, IPEICTABUTEIN
angmunuctpanuu OO, npeacrasutenn MIIMK u PIIMK, nexgarornueckux, HayqHO-I€1arOrHYECKUX
PabOTHUKOB, a TAKXKE IMPEICTABUTENIN OOIIECTBEHHBIX M MHBIX OpPraHu3allui, CPEJCTB MacCOBOM
nH(DOpMaIIHH.

OprkoMHUTET COOTBETCTBYIOILETO 3Tara OJUMIIMA/bI 00ECIeYrBAET:

— NPOBEACHME OJUMIOHAAbl B cOOTBETCTBUU C llopsakoMm, HOpMAaTHBHBIMU IPaBOBBIMU
aKTaMH, pErJaMEHTHPYIOIIMMHM IPOBEJEHHE COOTBETCTBYIOIErO JTana  OJMMIMAanbl U
JEHCTBYIOIIMMHU Ha MOMEHT TPOBEACHMS OJMMIIMAABl  CAHUTAPHO-3IHIEMHUOJIOTHYECKUMU
TpeOOBaHUSAMU K YCIOBHUSIM U OpraHu3aluy o0yueHus: B 00pa30BaTeIbHbIX OPraHU3alINAX;

— cOOp M XpaHEHHE CcOrJacuil COBEPLICHHOJIETHUX YYAaCTHUKOB (poxauTeneil (3aKOHHBIX
npeJcTaBuTeNei) Il HeCOBEPILIEHHOJIETHUX YYaCTHUKOB) Ha 00pabOTKy MEpPCOHAIbHBIX JaHHbIX;
COTJIacUsl COBEPIICHHOJETHUX YYaCTHUKOB (pojauTesedl (3aKOHHBIX TMPEACTaBUTENCH) s
HECOBEPIIICHHOJIETHUX YYaCTHUKOB) Ha 00pabOTKy TMEpCOHAJbHBIX JAHHBIX PpPa3pelIeHHbIX
CyOBEKTOM MEPCOHAIBHBIX TAHHBIX JJISl PACIIPOCTPAHEHHUS;

— BBINOJHEHHE TpeOOBaHMN K MaTepHaIbHO-TEXHUYECKOMY OCHAIIECHUIO OJMMIIUAABI MO
KaXJIOMy 00111e00pa3oBaTeIbHOMY MPEIMETY;

— UHPOPMHUPOBAHHE YYACTHUKOB O CpPOKaX M MecTax NPOBEICHUS  OJIMMIIMA[BL,
NPOJODKUTEIFHOCTH M BPEMEHHM Hadyajla BBINIOJIHEHUS OJUMIMAAHBIX 3aJaHuil, MpaBHUiax
oopMIIeHHs BBIIOJHEHHBIX OJIMMIHNAIHBIX PAa0OT, OCHOBAaHMAX Ui YAAJCHUS C OJMMIIMAJIBI,
BPEMEHM M MECTE O3HAKOMJIEHHUs C pPe3yJbTaTaMHM OJMMIIMAJbI, MpOLEAypax aHaliu3a 3aJaHui
OJIUMITMAABl U HUX pELICHUH, MOKa3a BBHIMOJIHEHHBIX OJMMIMAIHBIX PaldOT, MOpsAKE MOJa4Yd U
paccMOTpeHHUsl amneuIsiuii, B TOM 4YHCle C HCMNOJb30BaHUEM HH(OpPMAalMOHHBIX cTeHa0B OO —

IJIonraioK MpoOBCACHUS OJIMMIIUAABI;
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— Ha3HA4YCHHE OPraHHU3aTOPOB B AyJUTOPHM IIPOBEICHMS, BHE ayJUTOPUHN NPOBENCHUA U HUX
MHCTPYKTaX, BKJIIOYAIOLIMI MpaBUia MPOBEAECHUS OJMMIINA/bI, OCOOEHHOCTH INPOBEACHUS TYPOB
0 KaX/10My 00111€00pa30BaTeIbHOMY MPEIMETY, 00sI3aHHOCTH YYAaCTHUKOB M OPTaHU3aTOPOB;

— IIPOBEJICHUE PErUCTPALlMU YYACTHUKOB OJIMMITHA/IBI,

— THPa)XKUPOBAHHE MAaTEPHUAJIOB B ICHb IIPOBEACHUS OJUMITMA/BI;

— KOHTPOJb COOJIO/ICHUS BBINOMHEHHS yyacTHUKamu [lopsaka u TpeboBaHuil kK opraHu3anuu
Y IIPOBEJEHUIO0 COOTBETCTBYIOIMX 3TANOB OJIMMIIMAJABI 10 KOHKPETHOMY 0011€00pa30BaTeIbHOMY
IIPEAMETY;

— KoaupoBaHME (00e3NMYMBaHME) U JCKOJUPOBAHHE OJUMIIMAIHBIX pPabOT y4YaCTHHUKOB
COOTBETCTBYIOLIETO ATAra OJUMIIAA/IbI;

— CBOEBPEMEHHYIO Iepeiady 00e3IMUYEHHbBIX pa00T yUaCTHUKOB WIEHAM JKIOpH JJIs1 IPOBEPKHU;

— IIOATOTOBKY M BHECEHUE JAHHBIX B IPOTOKOJI NPEABAPUTENBHBIX PE3YJIbTATOB;

— UH(QOPMHUPOBAHUE YUACTHUKOB O PE3yJIbTaTaX BBHIIOJHEHHUS UMM OJUMITMAHbIX 3a/1aHUH;

— IpPOBEACHHUE NPOLEAYpP aHAIU3a BBIIOJIHEHHBIX OJUMIIMAIHBIX 3aJaHUM U UX PEIICHUH,
noka3za pabOT y4YaCTHUKOB;

— IpuéM 3asBJICHUN Ha alleJUBILHIO OT YYaCTHUKOB OJIMMIIHA/IBI;

— IpOBEACHUE ANEIUIALMHA 0 KaX10My 00111e00pa3oBaTeIbHOMY IPEIMETY.

— XpaHeHue paboT yYaCTHUKOB OJMMIINA/Ibl B TEUEHUE CPOKA, YCTAHOBJIEHHOTO OPTMO/IEIBIO.

Jlis mpoBeZieHHs COOTBETCTBYIOLIETO 3Tama OJMMIIMAJIbl OPTKOMHTET pa3padaTbiBaeT
OpraHU3aIMOHHO-TEXHOJOTUYECKYIO0 MOJIENb (J1ajiee — OPrMOJENb).

Oprmozens NpoBeIeHHsI COOTBETCTBYIOIIETO 3Tana OJIMMITNA bl JOJDKHA OBITh YTBEPIKICHA
OMC, OUB unu OIIB «Cupuycy.

Oprmojiens MpoBeIeHUsI COOTBETCTBYIOIIETO ATAIA OJUMITNAAbI MOXKET COJIEPKaTh:

— TMOpANOK OpraHM3allid U TPOBEACHMSI COPEBHOBATENBHBIX TypOB IO  KaXKIOMY
00111€00pa30BaTEILHOMY MPEAMETY;

— MOPSAJIOK TUPAKUPOBAHUS KOMILIEKTOB OJMMIIHAIHBIX 33/1aHUM;

— TOPAJOK PETHCTPALN YYaCTHUKOB OJIMMIINA/IBI;

— mopsanok wuHpopMupoBaHus pykoBoauteneir OO, paclojoKEHHBIX Ha TEPPUTOPHUH
COOTBETCTBYIOIIUX MYHHULHUMAIbHBIX 0Opa30BaHUM, YYaCTHUKOB OJIMMIIMAJAbI U HUX pOAUTENEH
(3aKOHHBIX MpeACTaBUTENEH);

— ONMCaHUe MPOLEAYypPbl KOAUpOBaHUSA (00€3IMYMBAHUA) U JEKOJUPOBAHUS OJIUMIIMATHBIX
paboT y4yaCTHUKOB,;

— TOPSIIOK OpraHU3aIMK IPOBEPKU BHITIOJHEHHBIX OJIMMITUAIHBIX pabOT YYaCTHUKOB,;

— TMOpPSAI0K OpTraHU3ALMY MIPOLEAYPHI aHATN3a OJMMIINAIHBIX 33JaHAN U UX PEILICHUN;

— MOPAOOK ITOKa3a BBIITOJHCHHBIX OJIMMIINAIHBIX pa60T Y4aCTHUKOB;
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— HNOPAAOK IMPOBCACHUA alICIUISAIINN,

— KBOTBl Ha  y4acTHE€ B  COOTBETCTBYIOLIEM  JTale IO  COOTBETCTBYIOIIEMY
0011e00pa30BaTEILHOMY IIPEIMETY;

— TOPAIOK OIpeeseHus modenuTeneld 1 npu3époB COOTBETCTBYIOLIETO JTala;

— TOPSIOK NOABEICHUS UTOTOB M HArpaXXICHUS ITOOeANTENCH U TPU3EPOB;

— IIporpamMmy COOTBETCTBYIOLIETO JTala OJUMIINA/IbIL;

¢uHaHCOBOE OOECIIEUEHUE TPOBEACHUS COOTBETCTBYIOIIETO ATAra OJIUMITHAIBI.
B coorBerctBuu ¢ IlopsakoM cocTaB KIOpH COOTBETCTBYIOLIEIO JTama OJUMIIUAJIbI
dbopMupyercss U3 4YMcIa MEAArorHYeCKUX, Hay4HO-TEaroruyeckux pabOTHUKOB, PYKOBOMSIIUX
pabotHukoB OO, acnupaHTOB, OPIMHATOPOB, TMOOCAUTENCH MEKIYHAPOIAHBIX  OJIMMITHA]
IIKOJIbHUKOB M ToOenuTeneit U mpu3EépoB 3aKIIOYUTEIBHOTO dTara BCEPOCCUUCKOW OJIMMITHAJIBI
IIKOJIbHUKOB MO COOTBETCTBYIOLIUM OO0II€00pa3oBaTeIbHBIM MIPEeIMETaM 3aBEPIIUBIINX O00yUYCHHE
Mo mporpammam oO0IIero o0pa3oBaHMs M JOCTHTIIMX Bo3pacTa 18 jer, a Takke CHEelHaTuCTOB,
oOagaromux mpohecCHOHATFHBIMU 3HAHUSMH, HaBBIKAMH U OTIBITOM B c(epe, COOTBETCTBYIOIICH
0011e00pa30BaTeIbHOMY MPEAMETY OJUMITHA/IBI, U YTBEPIKIACTCSI OPraHU3aTOPOM OJIMMITHA/IBI.

B cocTtaB XKopu COOTBETCTBYIOIIETO STama BXOAAT IPEICENaTeNlb JKIOPH, 3aMECTHUTEINh
npezcenaTens )KIOPH U YWICHBI KIOPH.

Xropu COOTBETCTBYIOMIETO dTAa OJIMMITHAIBI:

— OCYILIECTBIISICT OIICHUBAHUE BHITIOJTHEHHBIX OJIMMIHAIHBIX pa00T y4aCTHUKOB;

— TIPOBOJWT AaHAJIM3 OJMMIHUAIHBIX 33aJaHWd ¥ WX PENICHWH, TOKa3 BHIMOJIHEHHBIX
OJIUMITHATHBIX Pa0OT B COOTBETCTBHH C [1OPSIIKOM M OPTMOJIEIBIO Tara OJIMMITHAIBI;

— ompezenseT nodenuTeneil U MpU3EPOB OIUMITHUAABI HA OCHOBAaHUM PAaH)XHPOBAHHOIO CIIHCKA
YYaCTHHUKOB IO KaKJJOMY 00111e00pa30oBaTeIbHOMY MIPEIMETY C YUETOM Pe3yJbTaTOB PACCMOTPEHUS
amneJuUIUK U B COOTBETCTBUH C KBOTOM, YCTAHOBJICHHON OpPraHM3aTOpPOM COOTBETCTBYIOIIETO dTara
OJIUMITHAJTBI, © OOPMIISIET UTOTOBBII MMPOTOKOT,

— HampaBiseT OpraHu3aTopy COOTBETCTBYIOLIETO JTana OJUMIHAIBI TMPOTOKON JKIOPH,
NOJNMCAaHHBIN MpejceaaTeNeM U WieHaMHU JKIOpH 110 COOTBETCTBYIOIIEMY 0011e00pa3oBaTeIbHOMY
npeaMeTy, C pe3ylbTaTaMH OJHMMIHAIL, O(GOPMIECHHBIMU B BHUAEC PEUTUHTOBOW TaOMHIIBI C
yKazaHueM cBefeHuil o0 yuactHukax: ®.M.0O., kiacc oOydeHus, Kjacc y4yacTusi, HaMMEHOBaHHE
0o0pa3oBaTeNbHOI OpraHu3ali, MyHULIUNAIUTET (OKPYT), TOPO, KOJIUYECTBO HAaOpaHHBIX OaIJIoB,
cratryc (moOeautens / mpusép / ydacTHHK) MO 00IIeoOpa3oBaTeIbHOMY MpeaMeTy (nanee —
peiiTuHroBas TabIuIA);

— HampaBJsIET OPraHU3aTOPY COOTBETCTBYIOIIETO JTana OJMMITHAIbI AHATUTUYECKUH OTYET O
pe3yJIbTaTax BHIOJHEHHS OJIMMIITHAIHBIX 3aIaHHHA, TIOIMMCAHHBIN MPEICeIaTeNIeM KIOPH;

— CBOCBPCMCHHO MNEPCAACT NAHHLIC B OPI’KOMUTET COOTBCTCTBYIOLICTO 3Talla AJId 3allOJIHCHUSA
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COOTBETCTBYIOIIUX 0a3 JAHHBIX OJTUMITHAIBI.
[IpoTokonbl pabOThl KIOPM M PEUTHHrOBBIE TAOMUIBI HAIMPABISIOTCS OPraHU3aTOPy
COOTBETCTBYIOIIETO 3Tama OJMMOHUaIbl B (opMme, ONpeneiEHHON OpraHn3aTopoM (IEKTPOHHAsS

dbopma, CKaH-KOTIMH, MUCbMEHHas (popma H T.11.).

2. Ilopsinok mpoBeeHNs COPEBHOBATEIbHBIX TYPOB OJTUMITHA/IBI

Mecra mpoBeACHHS OJIMMIIMAABI JOJDKHBI COOTBETCTBOBAThH TPEOOBAHUSM HOPMATHBHBIX
MPaBOBBIX AKTOB, PErVIAMEHTUPYIOIIUX IPOBEICHHE COOTBETCTBYIOLIEIO dTala OJUMIUAAbI, U
JNEHCTBYIOIIMX HAa  MOMEHT TMPOBEACHUS  OJUMIIHUAABI  CAHUTAPHO-IMHIEMHUOIIOTUYECKUM
TpeOOBaHUSAM K YCIOBHUSAM M OpraHu3aluu oO0ydeHus: B 00pa3oBaTeNbHbIX OpraHU3aIHsIX.

Pemenrie o0 mpoBeJEHMH WIKOJBHOTO Y MYHHUIMIAIBHOTO 3TaloOB OJUMIIMAILI  C
UCIIONIb30BaHUEM  HH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX ~ TexHojoruit  (manee —  HKT)
MPUHUMAETCS OPTraHMU3aTOpPOM IIKOJBHOTO W MYHUUIUOAIBHOTO 93TallOB  OJUMIHAIBI IO
cornacoBanuto ¢ OVB.

B ciydasx mpoBenmeHust onuMmuansl ¢ ucrnoib3oBanrneM MKT ocoOeHHOCTH MpOBEIEHUs
OTIPEICNIAIOTCA C Y4eTOM TEXHHUYECKUX BO3MOXHOCTEH OpraHmsaropa M IUIOMIAJO0K MPOBEICHHS
(mpormyckHas CrocoOHOCTh KaHaja VHTepHET, Haluuue COOTBETCTBYIOIIETO WH(MOPMALMOHHOTO
pecypca, TMYHBIX KaOMHETOB YUYaCTHUKOB U TIP.) U OTPAXKAIOTCS B OPTMOJICIIH.

Mexanu3M nepeayu KOMIUIEKTOB OJIMMITUAIHBIX 3aJaHui i paOOThl KIOPU OMpeaessieT
OpraHU3aTop COOTBETCTBYIOLIErO ATama OJIUMIUAAbl. PEKOMEHIyeTcsi OCYIIECTBISThH IMepenavy
KOMIUIEKTOB OJIMMITMAJHBIX 33JaHui B 3amupoBaHHOM BHJE JHOO B pacreyaTaHHOM BHUJE B
3aKpBITHIX KOHBEpTax (MakeTax) B JIEHb TMPOBEICHUS OJUMIIHAILI IO COOTBETCTBYIOIIEMY
0011e00pa3oBaTeIbHOMY IIPEIMETY.

Jlutio, monydMBIIEE KOMIUICKTHI OJIMMIIMAIHBIX 3aJaHuid (B pacreyaTaHHOM JIHOO
AJIEKTPOHHOM  BHJIE), HECET TEPCOHAIBHYI0 OTBETCTBEHHOCTh 3a KOH(HUICHIMAIHLHOCTD
MEpeaHHBIX €My KOMIUIEKTOB OJUMITMAIHBIX 3aJlaHUid W TOJANKCHIBAET COTJIAIIEHUE O
HepasTialeHny HHhOopMaIuu.

[Ipu mnpoBeneHWM OJUMITAAIBI KaXKJIOMY VYYACTHUKY [IOJDKHO OBITh TPEJOCTABICHO
oTaenbpHOe pabodyee MecTo, 000PYIOBAHHOE C YUYETOM TPEOOBaHUHN K MPOBEACHHUIO OJIMMITHAIBI IO
KaX/I0My 00111€00pa30BaTeIbHOMY MPEIMETY.

Jlo Hayanma COpeBHOBATENBHBIX TYpOB AJI YYaCTHUKOB JOJDKEH OBITH MPOBENCH KpaTKUU
WHCTPYKTaX, B X0JIe KOTOPOTO OHU JIOJDKHBI OBITH MPOMH(OPMHUPOBAHBI O MPOIOJLKATEILHOCTH
OJINMITHA/IBI, CITPABOYHBIX MaTepHaliaX, CPEJCTBAX CBSI3U U AJICKTPOHHO-BBIYMCIUTEILHON TEXHUKH,
pa3pelieHHbIX K MCIOJIb30BAHUIO BO BpEMSI MPOBEACHUSA OJMMIIMAbBI, NpaBuiaxX IOBEJIEHUS,

3alpCUICHHBIX ,Z[CI>'ICTBI/IHX, Jarax OHY6JII/IKOB8.HI/I$I PE3YyJIbTAaTOB, mnpoueaypax aHajn3a

14



ONIMMITMATHBIX 33JJaHUN U MX PEUICHHH, Toka3a paboT U MOpSAKE MOAAYu aNeJUIAIUA B CIydasx
HECOTJIaCHs C BBICTaBJICHHBIMH OaJllIaMU.

Bo Bpems mpoBeieHrsI COPEBHOBATEIbHBIX TYPOB YYACTHUKAM 3alpeIacTCs:

— o0maTkecs ApyT ¢ APYrom, CBOOOIHO MepeMeNiaThCs M0 ayJUTOPHH;

— BBIHOCUTh U3 ayJUTOPUN M MECT MPOBEACHUS OJUMIIUAbI OJIUMIUAIHBIC 3aJaHUs Ha
OyMaXHOM U (MJM) DSJEKTPOHHOM HOCHTENAX, JIMCTHl OTBETOB M YCPHOBHUKH, KOMHPOBATH
OJIMMIIMATHBIC 3aJaHUS;

— oOMeHHUBaThCS JIOOBIMM MaTepHAlaMH H TPEIMETaMH, HCIIOIb30BaTh CIPABOYHBIC
MaTepualibl, CPEJACTBA CBS3U M DJIEKTPOHHO-BBIYMCIUTEIBHYIO TEXHUKY, €CJIM HWHOE He
MPEyCMOTPEHO M HE MPOMHUCAHO B TPEOOBAHUSX K IMPOBEICHUIO OJMMITHAILI IO KOHKPETHOMY
0011e00pa30BaTEIbHOMY IIPEIMETY;

— TOKHUJAaTh MECTO MPOBEACHUS O€3 pa3pelIeHuss OPraHu3aTOPOB WM YICHOB OPTKOMHUTETA.

B ciywyae nHapyiieHuss yCTaHOBJICHHBIX NPaBWJ YYaCTHUK OJUMIIHMAIBI YAAISIETCS U3
ayJIMTOpHUH, a ero paboTa aHHyIupyeTcs. B oTHOIIEHNHU yAaNeHHOTO0 YYaCTHUKA COCTaBISETCS aKT,
KOTOPBIY MOAMKUCHIBACTCS MPECTABUTENIEM OpraHnu3aTopa WK OPTKOMHUTETA.

Ono3naHue y4acTHUKOB OJUMIIMAJbl K Haudajdy €€ IPOBEACHMs, BBIXOJ U3 ayAUTOpUHU
YYaCTHUKOB [0 YBa)KMTEJIbHOW NMPUYMHE HE JJal0OT UM I[paBa HA MPOJJIEHUE BPEMEHU BBIIIOIHEHUS
3aJJaHUl COPEBHOBATEIBHOIO TYypa.

Bo BpeMmsi BBIMOSHEHUS OMMMIHUAIHBIX 33alaHUM YYACTHUK OJIMMITHAIbI BIIPABE MOKUHYTh
ayIUTOPHIO TOJIBKO MO YBaXXUTENIbHOU NpuunHe. [Ipu 3TOM 3anpeniaeTcsi BBIHOCUTh OJMMITUAIHbBIE
3ananus (OIaHKW 3aaHUi ), YepPHOBUKHU U OJJAHKU OTBETOB.

B xaxpoi ayautopuu, rie MpOXOIsAT COPEeBHOBATEIbHBIE TYPhl, HEOOXOIUMO 00ECIEYHTh
HaIM4Yue 4acoB. BpeMmsi Hauana U OKOHYAHUSI COPEBHOBATEILHOTO Typa OJUMIHNAAbI (GUKCUPYETCS
OpraHu3aTOPOM Ha UH(GOPMAIITMOHHOM CTEH/IE (IIKOJIBHOM J0CKe).

Bce yuacTHHUKE BO BpeMsi BBHITIOJIHEHHUS! TUCBMEHHBIX 3aJJaHUN JOJDKHBI pa3Menarhbes mno |
YeJIOBEeKy 3a crosioM (maptoif). Paccamka ocymiecTBisieTcss TakuM 00pa3oM, YTOOBI YYaCTHUKH
OJIMMITUABI HE MOTJIM BUJEThH 3aMKCH B OJIaHKaX (JINCTaX) OTBETOB APYTUX YYACTHUKOB.

B mecrtax mpoBeneHHs COpPEBHOBATEIBHBIX TYpOB OJUMITHALI BIIPaBE MPUCYTCTBOBATH:
MIPEACTABUTENN OpPraHU3aTopa, OPTKOMHUTETa W KIOPH, TEXHUYECKHE CIEIUATUCTHI (B Ciydae
HEOOXOJUMOCTH), a TaKke TpaxkIaHe, AaKKpPEeJUTOBAHHBIE B KaueCTBE OOIIECTBEHHBIX
HaOmonaTeneld B TOpSAKE, YCTAaHOBJICHHOM MUHHUCTEPCTBOM TMpocBemieHus Poccuiickoii
denepanmu.

OOmiecTBeHHBIM ~ HaOMIOMATENsIM  HEOOXOAWMMO  TIPEABSIBUTH  WIEHaM OPTKOMHUTETa
JIOKYMEHTBI, TMOATBEP)KIAIOIINE MX MOJHOMOYHS (YIOCTOBEpEHHE OOIIEeCTBEHHOTO HabOIr0maTers,

JIOKYMEHT, YJIOCTOBEPSIFOLIUIN JTUUYHOCTB ).
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Bce yyacTHUKH COOTBETCTBYIOLIETO ATAIA OJIMMITHA/IBI 00ECTICUNBAIOTCS:
— 3aJaHusAMHM, OTaHKaMu (JIMCTaMH) OTBETOB;
— HEOOXOJUMBIM OOOpYIOBaHMEM B COOTBETCTBUM C TpeOOBaHMAMHU IO KaKAOMY
00111€00pa30BaTeIbHOMY IPEAMETY OJUMIIHA/IBL;
— YepHOBUKaMH (TIpH HEOOXOIUMOCTH).

Jlo Havama paboOTHl YYaCTHMKH OJHMMIIMAAbI IO PYKOBOJCTBOM OPraHU3aTOPOB B
ayJUTOPUU 3ATIOJHSIOT TUTYJIbHBIA JUCT. TUTYIBHBIA JHCT 3alOJHIETCS OT PYKH pa30OpYUBBIM
oYepKkoM OyKBaMH pycckoro andasura. BpeMs HHCTpyKTa)ka U 3all0JHEHUs] TUTYJIBHOTO JINCTA HE
BKJIIOYAETCS BO BPEMs BBIIIOJIHEHUS OJIMMITNA/IHBIX 3a/laHUM.

[Tocne 3amojHEHUS TUTYJIbHBIX JIMCTOB YYAaCTHUKU OJHOBPEMEHHO IPUCTYNAKOT K
BBIIIOJIHECHUIO 33/IaHUMN.

3amaHusl MOTYT BBINOJHATHCA YYAaCTHUKaMM TOJbKO Ha OaHkax (JIMCTax) OTBETOB,
BbIJIaHHBIX OpraHU3aTOPaMH.

3a 30 MUHYT ¥ 32 5 MUHYT O BpEMEHU OKOHYaHMsI BBIIIOJIHEHUS 3aJJaHUI OpraHu3zaropam
HE00X0UMO COOOIIUTh YYAaCTHHKAM O BPEMEHH, OCTaBLIEMCS [0 3aBEpIICHUS BbIIOJIHEHUS
3aJaHuH.

YYacTHUKH OJIMMIIUAJbI, JTOCPOYHO 3aBEPILIMBIINE BBINOJHEHHE OJIMMIIMAJHBIX 3aJaHUM,
MOTYT CJaTh UX OPraHU3aTOPaM U MOKUHYTh MECTO IIPOBEEHUSI COPEBHOBATEILHOTO Typa.

Y4acTHUKM OJIMMIIMAJABI, JOCPOYHO 3aBEPIUMBILNE BBIIOJHEHUE OJIMMIIMAAHBIX 3aJaHUM U
NOKUHYBILINE ayAUTOPHIO, HE MMEIOT MpaBa BEPHYTHCS UIsl BHIIIOJIHEHMS 3aJaHUil WIM BHECCHUS
UCIPaBJIEHUH B OJJAaHKU (JIUCTHI) OTBETOB.

[Tocme OKOHYAaHHMA BPEMEHM BBINOJIHEHMS OJMMIIMAIHBIX 3aJaHUM  BCE  JIUCTHI,
UCMOJIb3yeMble YYaCTHHKaMHU B KadyecTBE UYEPHOBUKOB, JIOJKHBI OBITh IOMEYEHBI CIOBOM
«UYEpHOBUK». YUEpHOBUKH CHAIOTCS OpraHU3aTOpaM, WiEHAMU KIOPU HE MPOBEPSIOTCS, a TaKKe He
MOJJIEXKAT KOAUPOBAHUIO.

bnanku (JMCTBI) OTBETOB CHAIOTCA OpraHM3aTopaM, KOTOpPbIE IOCIE€ OKOHYAHHUSA
BBIMOJIHEHUsI pabOT BCEeMUM Y4YaCTHHKAMU IepelaloT HUX padoThl 4iIeHAaM OpPrKOMHUTETa
(g poBaIbHON KOMHCCUN).

KoaupoBanue paboT ocyuecTBisercs MU(poBanibHON KoMmuccued, chopMupoBaHHONW U3
IpeJICTaBUTENIe OPrKOMHUTETA, MOCJIE BHIOJHEHHS OJIMMIIMAIHBIX 33JaHUA BCEMHU y4YaCTHHKaAMHU
OJIUMITHA/BL.

PaboThl yuacTHMKOB OJIMMIIMAIBI HE MOJUIEKAT JEKOJAMPOBAHUIO O OKOHYAHHS MPOBEPKU

BCEX pabOT YUYaCTHUKOB YJICHAMH KIOPH.
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3. Ilopsaiok NpoBepKH OJTMMIUATHBIX PadoOT

[IpoBepKy BBINOJHEHHBIX OJIMMITMAHBIX PAOOT OCYIIECTBISET JKIOPU COOTBETCTBYIOIIETO
3Tara OJIMMIINAIbI 0 KOHKPETHOMY 00111€00pa30BaTeIbHOMY MPEIMETY.

YucIiio WIEHOB JKIOPH UM IIKOJBHOI'O, U MyHUIUIIAIBHOTO 3TAllOB OJIMMIIMA/IBI IO KaXKIOMY
0011e00pa3oBaTeIbHOMY IPEIMETY AOKHO COCTABIATh HE MEHEE 5 UeTIOBEK.

brnanku (MCTBI) OTBETOB YYaCTHUKOB OJMMIMAAbl HE JOJDKHBI COJAEPXKAaThb HHUKAKHUX
MIOMETOK, KOTOpbIE MOTJHM OBl BBIICIUTH PA0OTy Cpeau APYTHX HIM HICHTU(DUIUPOBATH €&
ucnonHuTena. B ciaydyae oOHapyKeHHs BBIIICTIEPEUUCICHHOTO OJIMMITMAgHas paboTa y4yacTHHKA
OJINMIINA/IbI HE MpoBepsieTcs. Pe3ynbTar y4acTHUKA OJMMIIMA/BI [0 JAHHOMY Typy aHHYJIUPYETCH,
y4acTHUKY BbIcTaBisiercss (0 OamioB 3a JaHHBIA Typ, O YE€M COCTaBJISETCS IPOTOKOI
IIPEJICTaBUTENIEM OpraHU3aTOpa UM OPITKOMUTETA.

OO6e3nuueHHbIe Pa0OThl YYACTHUKOB OJUMITHAIBI NEPEAAlOTCs WiIeHaMH MIH(POBATHLHON
KOMUCCHH MPECEATEINI0 )KIOPU COOTBETCTBYIOLIETO 3TAIa OJMMIINAAbI JJIsl IPOBEPKHU.

Kropu oOCyIIEeCTBISIOT IPOBEPKY BBIIOJHEHHBIX OJUMIMAJHBIX pPa0OT YYacCTHUKOB B
COOTBETCTBUU C IPEIOCTABICHHBIMU KPUTEPUSIMU U METOJIMKOM OLEHUBAHMS BBINOJHEHHBIX
OJIMMITMAIHBIX 3aaHul, pazpadotanabiMu MITIMK nimu PITMK.

[TpoBepKy BBINOJIHEHHBIX OJUMIHNAJHBIX PAa0OT YYACTHUKOB OJMMIIMA/bl PEKOMEHIYETCS
IIPOBOAMTH HE MEHEE YEM JIBYMS WICHAMU >KIOPH.

Unenam JKIOpM OJIMMIMAAbl 3alpeliacTcs KONUPOBAaTh M BBIHOCUTH BBINOJIHEHHBIE
OJIUMITMAJIHBIE paOOThl YYACTHUKOB M3 ayAUTOPHIl, B KOTOPBIX OHH ITPOBEPSIIOTCSA, KOMMEHTHPOBATh
MIPOLECC TPOBEPKU BBINOJHEHHBIX OJMMIHUAAHBIX paboOT, a TaKXKe pas3rjamarh pe3yJbTaThl
MPOBEPKHU A0 MyONMKaAIK PEABAPUTENbHBIX PE3YJIbTaTOB OJIMMITHA/IBI.

[Tocie mpoBepkH BceX BHIMOIHEHHBIX OJIMMIIHNAIHBIX pa00T yYaCTHUKOB JKIOPH COCTABIISIET
IIPOTOKOJI PE3yJIbTATOB U NepeaaéT OJaHKHU (JMCThI) OTBETOB B OPIKOMUTET VI UX AEKOAUPOBAHUS.

[locne mnpoBeneHus Mpoueaypbl JEKOJUPOBAHMS pe3yJbTaTbl YYaCTHUKOB (B BHJE
pelTuHroBoil Tabmuipl) pasmemaroTcss Ha HHQopMmanumoHHoM creHae OO, a Takke Ha
UH(POPMALIMOHHOM pecypce opraHuszaropa B cetu VIHTepHeT.

[To uroram mHpOBEpKH BBHIMOJIHEHHBIX OJMMIIMAJHBIX PA0OT YYAaCTHUKOB OJIMMIIMAJBI, a
TaK)Ke MPOBEIEHUS MPOLEAYPHl aleUIAUd OpraHu3aTopy HampapisieTcs] aHAIUTUYECKUN OTUYET O
pe3yJibTaTax BBIIOJHEHUS OJIMMIIMAIHBIX 3aJaHUM, TOANNCAHHBIN MTPEICEnATENEM KIOPH.

[Tocne mpoBeneHUs MPOLEAYpPBl ANEUISALMM JKIOPH OJIMMIINAIBI BHOCATCS M3MEHEHUS B
PEUTHHTOBYIO TaOINIly pPe3yIbTaTOB YYACTHUKOB OJMMITHA/IBI.

WToroBelii MpPOTOKOJ MOANUCHIBACTCS  MpelacedaTreseM JKIOpH €  MOCIeAYIOUINM
pasMelIeHreM ero Ha HH(pOPMaIMOHHOM CTEeH/Ie TUIOIIAAKH MPOBEACHMS, a TaKkke MyOnukanueil Ha

I/IH(I)OpMaI_II/IOHHOM pecypce onpeaACICHHOTO OpraHn3aTOpOM COOTBETCTBYIOIIICTO STAalla.
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4. Tlopsaaok MPoOBeIeHUs NMPOIEAYP AHAIM3A OJUMIHATHBIX 3aJJaHUH U UX pelleHuid,
MOKa3a padoT y4aCTHUKOB M aNle/UIAIHU

AHanu3 ONMMIIMAIHBIX 3aJaHUM M UX PpELIEHUH NPOXOAUT B CPOKH, YCTAaHOBJICHHBIE
OpPIKOMHUTETOM.

[lo pemeHuto opraHuzaTopa aHaiIU3 OJMMIMNAAHBIX 33JaHUM M HMX PEIICHHH MOXKET
MIPOBOJIUTHCS OYHO Ui ¢ ucnosib3oBanueM UKT.

AHanu3 ONMMIMAOHBIX 3aJaHUM M MX pEHIEHUH OCYILECTBISIIOT WIEHBl JKIOpU
COOTBETCTBYIOILIETO dTara OJIMMIIHA/IbI.

B xozxe ananuza oaMMMOMAIHBIX 33JaHUN U MX PEIICHUN MPEACTaBUTEIU KIOPU MOJIPOOHO
OOBSCHSIIOT KPUTEPUM OLEHUBAHUS KAXKIOrO M3 3aJaHUil M JaloT OOIIyI OIIEHKY [0 HTOram
BBITIOJIHEHHUS 33/IaHUM.

[Tocne mpoBeneHus aHanM3a OJUMMIMUAAHBIX 33JaHUM M MX pELIEHUH B YCTAaHOBJIEHHOE
OpraHuU3aTOpOM BpEMsl JKIOpPU MO 3alpOCy YYACTHUKOB IPOBOAMUT IOKAa3 BBINOIHEHHBIX HMH
OJIMMITUATHBIX PaboOT.

[Toxa3 BBINOJHEHHBIX OJUMIHUAAHBIX pabOT YYAaCTHUKOB OCYIIECTBISAETCS B CPOKH,
YCTAHOBJICHHBIE OPIKOMHMTETOM B COOTBETCTBUM C OPIMOJENIBIO COOTBETCTBYIOILErO JTana
OJIMMITUAIBL.

[Toka3z pabOTHl OCYNIECTBISETCS JTUYHO YYACTHUKY OJMMITUAJbI, BBHIIOJHUBIIEMY JaHHYIO
paboty. Ilepen moka3oM yYacTHUK MPEIbSBISET YIE€HAM JKIOPU U OPIKOMHUTETa JTOKYMEHT,
YAOCTOBEPSIOIINMA €r0 JTUYHOCTh (TAacmopT), JUO0 CBUACTEIBCTBO O POXKACHUU (V11 YYACTHHKOB,
He JoCTUrIuX 14-1eTHero Bo3pacra).

Kaxxaplii ydacTHHUK ONMMIIMAABI BIpaBe YOEAWTHCS B TOM, YTO BBINOJIHEHHAas UM
onuMMIUaZHas padoTa MpPOBEpEeHAa M OlIEHEHA B COOTBETCTBHHM C KPUTEPUSIMH M METOIUKOMN
OIICHUBAHUSI BBITIOJTHEHHBIX OJIMMITHA/IHBIX padoT.

Bo Bpems mnokasza 3amperieHo BBIHOCUTh pPAaOOThl YYaCTHUKOB, BBINOJHATH (OTO- U
BUJIcO(pHUKCAINIO pabOTHI, IeNaTh B HEl Kakue-Tu00 MOMETKH.

Bo Bpewmst mokasza BBIMOJHEHHBIX OJMMIHUAJAHBIX PaOOT JKIOpU HE BIPAaBE U3MEHSTH Oallbl,
BBICTaBJICHHBIE MPU MTPOBEPKE OJMMITMAIHBIX 3aJaHUH.

Y4acTHUK OJTMMIIUA/IbI BIIpaBe MojAatTh aneursinuio. Cpok OKOHYaHUS MOJIauM 3asBJICHUIN Ha
aneJUISIUI0O U BPEMsI €€ IPOBEJCHHS YCTaHABIMBAECTCS OPIMOJENBI0 COOTBETCTBYIOLIErO 3Tara
OJIMMITUA]IBI.

Anemnanys, o peleHno OpraHu3aTopa, MOXKET IPOBOJAUTLCS Kak B OUYHOM (hopMme, Tak U ¢
ucnionb3zoBanneM MKT. B ciywae npoBeaenus anemsiunu ¢ ucnons3zoBanneMm MKT opranumsarop
JIOJKEH 00ecreyuTh Bce HEOOXOIMMbIE YCIOBHS ISl KAYECTBEHHOI'O U OOBbEKTUBHOTO IMPOBEICHHS

JTAaHHOW MPOLIETYPHI.
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Arneanys noJacTcs JIMYHO YYaCTHUKOM OJIMMIIMAABI B OPTKOMHTET HAa MMs IIPEACenaTels
aneyuILIMOHHON KOMUCCHM B IMCbMEHHOM (hopMe 10 yCTaHOBJICHHOMY OpraHu3aTopom obpasiy. B
cllydasix TpoBeneHus anewsinuu ¢ ucnonb3oBanueM MWKT ¢dopmy mnomaum 3asBieHus Ha
ANEJISILUIO ONPEAEIAeT OPTKOMHUTET.

[Ipu paccMOTpeHHMH amelUSIIMA MOTYT TNPHCYTCTBOBATh OOIECTBEHHBIE HAOIIOJATENH,
CONPOBOXKAAIOIIME JIMIA, JOJDKHOCTHBIE JMIAa MuHHCTEpcTBa mpocsemieHus Poccuiickoit
Oeneparn, PocobpHamzopa, OUB mnpu npenbsBiIeHHH CIYKEOHBIX YAOCTOBEPEHUN WU
JIOKYMEHTOB, IIOJITBEPKJAIOIIMX [IPaBO y4acTus B JAHHOH Ipoueaype. YKa3aHHBIE LA HE BIIPABE
IPUHUMATh y4acTHE B PaCCMOTPEHHMHM aneuIsiiuu. B ciaydae HapylleHus yKa3aHHOro TpeOOBaHMs
IIEPEYUCIICHHBIC JINLA yAAISAIOTCS ale/UIIUOHHON KOMUCCUEN U3 ayAUTOPUHU C COCTABIICHUEM aKTa
00 uX yAaJeHuu, KOTOPbIM MPEAOCTaBISIETCS OpraHUu3aTopy.

PaccmoTpenue anesuisiuy IpoBOANUTCS B IPUCYTCTBUU yYaCTHUKA OJIMMIIAAIBI, €CIIA B OH B
CBOEM 3asIBJICHUHU HE MTPOCHUT PACCMOTPETH €€ Oe3 ero yuacTus.

s mpoBeneHMs aneiISIUU OpraHU3aTOPOM OJMMIIMA/AbI, B cooTBeTcTBUU C Ilopsakom
nposeneHuss BeOIll cozpmaercs aneiuisiuoHHas KOMHcCUs. PeKOMEHIyeMoe KOJIMYECTBO UJICHOB
KOMHCCHH — HEYETHOE, HE MEHEE 3-X YEJIOBEK.

CocraB aneuIMUOHHBIX KOMHUCcHU (opmupyercs u3 npexacrasuteneii OMC, OVB wumu
OIIB «Cupuyc», opraHusanuii, OCyLIECTBIISIIOIIMNX OOpa30BaTEIIbHYIO JESTEIbHOCTh, HAYYHBIX,
OOIIeCTBEHHBIX U MHBIX OpraHU3ali U 00beJMHEHUI.

OOmiee  pyKOBOACTBO  pabOTOM  ameJUISIIMOHHOW  KOMHUCCHUU  OCYIIECTBIsieTCS €8
Hpe/iceiaTeNeM.

ArnemaMOHHAas KOMHCCHsI JI0 Hadajga pacCMOTPEHHUs aneJuIiluu 3alpalliuBacT Yy
YYaCTHHUKA JIOKYMEHT, YAOCTOBEPSIOIUI JTUYHOCTh (MachopT), JMO0 CBUACTEILCTBO O POXKICHUU
(A7t y4aCTHUKOB, HE JOCTUTIINX 14-JI€THEr0 BO3pacTa).

AnemanroHHas KOMHMCCUS HE paccMaTpUBaeT ameJUIsiUU 10 BOIpPOCaM COAEpKaHUS U
CTPYKTYpbl OJUMIMAIHBIX 3aJaHUil, KPUTEPHUEB M METOAMKU OLIEHWBAHUS HUX BBIIOJIHEHUS.
YepHOBUKY IPU NIPOBEAECHUH ANEUIALUN HE pACCMaTPUBAIOTCSL.

Ha 3acemanuy aneyIsiMUOHHON KOMHCCHUU pPacCMaTpUBAETCS OLICHHBAHHME TOJBKO TEX
3aJJaHu}, KOTOpPbIE YKa3aHbl B 3asBJIEHUU YYaCTHHKA.

Perienust aneyuIsiiMOHHOM KOMUCCHM NPUHUMAIOTCS TPOCTHIM OOJIBIIIMHCTBOM T'OJIOCOB.

B ciydae paBeHCTBa roj10cOB IIpeCEAaTeNb KOMUCCUN UMEET MTPaBO PELIAOIIETO T0JIOCA.

Jlns paccMOTpeHus anesuisIluy YjieHaM aneJuIIUOHHON KOMUCCUU TPEAOCTABISIOTCS 100
KONuyu, JUOO0 OpUTMHAJI NPOBEPEHHOW KIOpU padOThl ydYacTHUKA OJUMIOMaAbl (B cilydae
BBITNIOJIHEHMS 3aJaHUs, MPEIyCMATPUBAIOLIETO YCTHBII OTBET, — ayAMO3alIUCU YCTHBIX OTBETOB

Y4aCTHHUKOB OJ'II/IMHI/IE[,Z[LI), OJIMMIIMAJTHBIC 3aJaHud, KPUTCPpHUU U MCTOAMKA HUX OLCHHWBAHUA,
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MpeBAPUTENbHBIN TPOTOKOJI OLIEHUBAHUS pa0OT YYaCTHUKOB.

B cinydae HesBKM MO YBaKUTENIBbHBIM MpHUYMHAM (OOJNE3HM WIM HHBIX OOCTOSTENbCTB),
HOJATBEPKJIEHHBIX TOKYMEHTAJbHO, YYaCTHHUKA, HE IPOCUBIIETO O PACCMOTPEHUM amleUIUu 0e3
€ro y4yacTHsl, pACCMOTPEHHE aNeJUISALUU 0 CYIIECTBY IPOBOJUTCS 0€3 ero yuacTHsl.

B ciyuae HesiBKM Ha MpoIeaypy OYHOTO PACCMOTPEHHUS aneuisiiiy 0e3 00bsICHEHUS! TPUYUH
YYaCTHHMKA, HE IMPOCHUBIIETO O PACCMOTPEHHMM ameuiiiuu 0e3 ero ydacTusi, pacCMOTpPEHHE
aneJJISIUY 110 CYILIECTBY HE IIPOBOIUTCS.

AnenauroHHasi KOMUCCHUSI MOXKET MPUHSTH CISAYIOUINE PEICHHUS:

— OTKJIOHUTH aleUISAIUI0, COXPAaHUB KOJIMYECTBO OAJIIOB,;
— YIOBIETBOPHTD ANEJUIALHUIO C TOHWKEHUEM KOJIHUYECTBA OAIJIOB;
— YIIOBIIETBOPHUTH ANEIUIALHUIO C TOBBIIICHUEM KOJIHYECTBA OAIIOB.

ATnennanuoHHas KOMHCCHUS [0 UTOTaM MTPOBEICHUS aneusIiui UHPOPMHUPYET yUaCTHUKOB
OJINMITHA/IBI O TIPUHATOM PEIICHUH.

Pemenue anennssiuoHHON KOMUCCUU SIBJISIETCSI OKOHYATEIbHBIM.

Pemenust anennsuoHHON KOMHCCHU O(OPMIIAIOTCS MPOTOKOJAMHU [0 YCTaHOBJICHHOMN
opranuzaTopom opme.

[IpoTokonbl amemiAUMu TepefaloTcss MpeacenaTesieM ane/UISIIUOHHON KOMHCCHHM B

OPTKOMHTET.

5. [lopsinok moJBeAeHUSI UTOTOB OJIMMITHAIbI

Ha ocHOBaHMM NPOTOKOJIOB AaNEJUIALMOHHOM KOMHUCCHM NpPEACENATENb XIOPU BHOCHUT
W3MEHEHUSI B PEUTUHTOBYIO TaOJUIly M ONpEACNsIeT MooeaAnTeNIed U MPU3EPOB COOTBETCTBYIOIIETO
JTama OJUMIIMAJBI 1O KOHKPETHOMY o001ieo0pa3oBaTepbHOMyY TpeaMeTy. Wrtorn moaBoasTcs
OTZEJBHO IO KJIACCaM.

B cnydae BBISIBICHMSI OpPraHU3aTOPOM OJUMMIHUAALI MPH TEPECMOTPE HHIAMBHIYAIbHBIX
pe3yIbTAaTOB TEXHUYECKUX OIMMOOK B MPOTOKOJAX JKIOPH, JOMYIICHHBIX MPHU MojaAcuéTe 0aioB 3a
BBITIOJIHEHHUE 3a/1aHUM, B UTOTOBBIE PE3YJIbTAThl COOTBETCTBYIOLIETO ATala OJUMIIMAIBI JOJIKHBI
OBITH BHECEHBI COOTBETCTBYIOIINE U3MEHEHUSI.

OpranuzaTtop OJHMMIIAAIBI B CPOK A0 |4 KaJeHZApHBIX JTHEM C MOMEHTa OKOHYaHUS
MPOBEJICHUS OJIMMITHA/IbI JIOJHKEH YTBEPJUTh UTOTOBBIE PE3YJIbTAaThl COOTBETCTBYIOIIETO ATAra Mo
KKI0MY 00111€00pa3oBaTeIbHOMY MPEAMETY.

WtoroBeie pe3ynbTaThl OJUMIIUABI OPraHU3ATOpP MYOJWKYeT Ha CBOEM OQUIIMAIBHOM

pecypce B cetn IHTEpHET.
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PA3JEJ 11

1. Ilpodunim osmmnuagsbl 10 HHPOPMATHKE

Onumnuana no uHpopMaTUKe TPOBOIUTCS MO YETHIPEM MPOPHIISIM:

— IPOrpaMMHUPOBAHUE;

— MHCKYCCTBEHHBIN MHTEIUIEKT;

— POOOTOTEXHUKA;

— uH(popMaIMOHHAs 6€301aCHOCTb.

Ha Bcex »sTamax oguMmMazgsl Typbl [0 BCeM MNPOQUISAM IPOBOAATCS HE3ABUCUMO.
[TpenmeTHblE KOMMCCUM COOTBETCTBYIOIIEIO 3Tana (GOpMHUPYIOT 3afaHus A KaKJOro HpoQuiis
omumnuaasl. CoctaB TypoB, TeMbI M (opMaT 3aAaHUN MOTYT OBITh PA3NIWYHBIMH JJIS PA3IUYHBIX
npoduen.

Pexkomenyercss B cocTaBe MpeIMETHON KOMHCCHU /WM KIOPU BBIICITUTH KOMHUTETHI I10
KaxaoMy npoduiro. YneHsl IpeaAMEeTHOW KOMUCCHH W/HITM MOTYT BXOAWUTH B OJMH WIJIM HECKOJIBKO
komuTeToB. KOomMHTET B cCOCTaBe mNpeIMETHOH KOMHCCHU TI0 COOTBETCTBYIOLIEMY HPOQHIIIO
3aHUMAaeTcs pa3pabOTKOM 3a7ay  COOTBETCTBYIOUIETO dTama M0 HOpOQUI0, JKIOpU IO
COOTBETCTBYIOLEMY IPOHIII0 3aHUMAETCS IPOBEPKOM pabOT O COOTBETCTBYIOLIEMY IPOQHIIIO.

[IkonpHUK, HaOpaBLIMI HAa OYEPEIHOM ITale [0 HEKOTOPOMY MPOPHII0 HEOOXO0AUMOE
KOJINYECTBO OAJJIOB Uil y4acTHs B CIEIYIOLIEM dTare, AOMYCKAaeTCsl K YYacTHIO B CIIEAYIOIIEM
3Tare 1Mo 3TOMY k€ IPOPHITIO.

Jlns xaxaoro npo@uiis 1aHHbIE METOJUYECKHE PEKOMEHJAIMH COJIepKaT MH(POPMAIUIO O

(GhOopMHUPOBAHUH TYPOB VISl IIIKOJIBHOTO M MYHHUIIUIIAILHOTO ATana v MpUMEpHI 3aJaHui.

2. Oco0eHHOCTH, CBSI3AHHBIE C MPOBEIeHNEM TYPOB C HCIOJIL30BAHHEM KOMIBIOTEPOB

Bce wim Hekoropble Typhl 1O pa3iMYHbIM HOPOQUISIM MOTYT TPOBOJUTHCA C
HCIIOJIb30BAHHUEM KOMIILIOTCPOB.

Jns  aBTOMaTH3allMd TPOBEPKM 3aJlaHWi Ha TaKUX TypaxX OOBIYHO MCHOIB3YETCS
mecmupyrowas cucmema. Jljisi aBTOpU3allMM B TECTUPYIOIIEH CHUCTEME YYAaCTHUKH HCIOJIb3YIOT
JOTMUH W Tapojib, IPEIOoCTaBIsEMbIE OpPraHM3aTOPOM COOTBETCTBYIOIIETO Typa. B kauecTBe
AJIBbTCPHATUBBI MOTYT HUCITIOJIB30BATHCA Apyrue METOAbBI aBTOpU3aluu, Harmpumep, C
HcInoiib3oBanueM [P-agpeca koMnbproTEpa Yy4aCTHUKA.

YYacTHUKY C UCIIONIB30BAaHUEM CIICIIUATBLHOTO HHTEpdEeiica OTIPABIAIOT OTBETHI HA 3a/1aHUS
aub0 TMpOrpaMMBI-pENICHUsT Ha TMPOBEPKY BO BpeMs Typa W TMOJYYAlOT HHPOPMAIUIO O
KOPPEKTHOCTH CBOCTO PCHICHUA B COOTBETCTBUM C IMMpOoLCAypaMU, OIMTMCAHHBIMU OAJIEC B HACTOAIINX
pEKOMEHIAINSIX.

Ka)K,Z[BIﬁ YUaCTHHUK pa3sMCHIIaCTCA 3a BBIACICHHBIM CMY pa60q1/1M MECTOM B COOTBCTCTBHHU C
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MJIAHOM Pa3MEIEeHUs] YYaCTHUKOB, TOJATOTOBJIEHHBIM OPIKOMUTETOM COOTBETCTBYIOILETO ATara.

[lepen HavamoM KakIOrO Typa BCE KOMIIBIOTEPHl YYAaCTHHUKOB JOJIKHBI HaXOAMTHCS BO
BKJIFOYEHHOM COCTOSTHUHU.

YyacTHUKAM KaTEeropHuecKd 3ampelaeTcsl mepesl HadyalloM W BO BpeMs TYpOB IepeaBaTh
CBOM JIOTMH W Mapojib IPYIMM Yy4YacTHUKaM, MbITaTbCs MOJMYYUTh AOCTYN K HHpOpManuu Ha
KOMITbIOTEpaX IPYTUX YYaCTHUKOB WJIM TBITATbCS BOMUTH B TECTUPYIOIIYIO CHUCTEMY OT HMEHHU
JIPYroro y4yacTHHKA.

B cmydae nmocpouHoro 3aBeplieHHs padOThl YYaCTHHK MOXET IMOKHHYTh CBO€ pabouee
MECTO, OJIHAKO 10 OKOHYaHHUs Typa HE JOJDKEH MbITaThCsA MOJYYUTh JIOCTYN K TECTHUPYIOLICH
CHUCTEME C MCIOJIb30BAaHUEM CBOETO WJIM YYXOTO JIOTMHA M Mapojs ¢ YCTPOWCTB, OTIUYHBIX OT
MPEIOCTABIICHHBIX ~OPIrKOMHUTETOM OJIMMITMAABL. B  wWHTEepdeiice TeCTHPYIOMIEH CHCTEMBI
JKeJaTeNbHO MPEAYCMOTPETh KHOMKY JIOCPOYHOTO 3aBepIIeHHs Typa. B 3ToM ciyyae opraHnuzatopbl
OJIUMITUABI JOJKHBI IPOBEPUTH, UTO YUACTHUK OJIMMITUAJIBI 3aBEPIIHII TYP MEPE] YXOAOM.

[TombITKH OCYLIECTBIICHUS JOCTYIA K TECTHUPYIOIIEH cUCTEME C albTePHATHUBHBIX YCTPOUCTB
SBIISIOTCS MTOBOJIOM JUJISl IUCKBAIM(DUKAIIMY IKOJIBHUKA U aHHYJTUPOBAHUIO €ro PadoTHI.

B ciydae BOZHUKHOBEHHS BO BpeMsl Typa cO0eB B pad0Te KOMIIbIOTEPA UITH UCIIOIB3YEMOTO
IPOTPaMMHOTO OOecreueHus] BpeMsi, 3aTpauyeHHOE Ha BOCCTAaHOBJCHHE pPabOTOCIIOCOOHOCTH
KOMITBIOTEPA, MOXKET OBITh KOMIIEHCHUPOBAHO IO PEIICHUIO KIOPU, €CIM cOOM MpOM30IEN HE 1O
BUHE YYaCTHHUKA.

[Ipu BBITTOHEHUHM 3aJlaHU YYAaCTHUKH HE JOJDKHBI MMETh CBOOOIHBIM JOCTYN K CETH
WHTEPHET, IOCTYM JODKEH ObITh orpaHuveH. Pa3pemraercs 1OCTyn TOJIBKO K CalTy TECTHUPYIOIIEH
cucTeMbl U ToKyMeHTanuu. CIHUCOK pa3peuieHHbIX ISl TOCTyIa PecypcoB A Kaxaoro mpodums
¢dukcupyercs B TpeOOBaHHIX K MMPOBEIEHUIO COOTBETCTBYIOIIETO dTAra.

VYyacTHUKaM 3ampelaeTcsl HCMOjIb30BaTh JJI PEIEHUs 3aJlaHui JI0Oble pecypchl, 3a
WCKIIFOUEHHEM SIBHO Pa3pelIeHHBIX TPeOOBAHUSIMH COOTBETCTBYIOIIETO dTala OJUMIIUAJIBI, B TOM
YUCJIE PECYPCHI, MPEIOCTABISAIONINE TOCTYN K HHCTPYMEHTAM HMCKYCCTBEHHOTO MHTEIIeKTa. Ecinu
JKIOPDH COOTBETCTBYIOIIETO JTama OJIMMIIMAAbl OOHApYKMBAeT MPHU3HAKU HCIONB30BAHUSIM MPH
pellleHnr 3aJaHuil MHCTPYMEHTOB HUCKYCCTBEHHOTO HWHTEJUIEKTa (€cld ATO HEe pa3peniaetcs
TpeOOBaHUSIMU K COOTBETCTBYIONIEMY 3Taiy), padoTa yd4acTHHKa (Ha OCHOBAaHMHM SKCIEPTHOU

OLICHKH ) aHHYJIUPYETCS, YY4aCTHUK TUCKBATIU(DULIUPYETCS.
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PA3SJEJ I

1. ITpopnas «IIporpammupoBanue»

1.1. ITpoBenenue oaumMnuaabl mo npoduiaio «IporpammupoBanue»
1.1.1. OcHOBHBIE IPUHITAIIBI

Omumnumana no mnpopumo «lIporpaMmmupoBaHue» HPOBOIUTCS C  HUCHOJIb30BAHUEM
KOMIIbIOTEPOB.

Kaxnplif yyacTHUK pa3MelIaeTcs 3a BbIICICHHBIM eMy pabo4uM MECTOM B COOTBETCTBHH C
IUTAHOM Pa3MEILEHUs YYaCTHUKOB, IIOATOTOBICHHBIM OPTKOMHTETOM COOTBETCTBYIOLIETO JTalla.

Ilepen HavanoM KakIOTO Typa BCE KOMIIBIOTEPHI YYACTHHUKOB [OJDKHBI HaXOAWUTHCS BO
BKJIFOUEHHOM COCTOSIHUU.

Ha xaxgom paGouem MecTe y4yaCTHUKA JIOJDKHBI pa3MellaTbCsl paclieyaTaHHbIE TEKCThI
yCIOBUH 3a1au (€ClM OHM MCIIOJIb3YIOTCS, JIOIyCKaeTcs MCIOJb30BaHUE 3JIEKTPOHHOM BepcHU
YCIIOBHIA, B 3TOM CJIy4yae OHH JOJDKHBI OBITH JOCTYIHBI B HHTEp]Eice TECTUPYIOIIEH CHCTEMBI) U
JUCT € JIOTMHOM M MapojieM JUid BX0Jla B TECTUPYIOLLYK CHCTEMY (€CIM Uil aBTOpU3ALUU
UCIOJB3YIOTCS JIOTMH U Napoiib). B pacnopsokeHne yyaCTHHKOB TakXkKe JIOJDKHA MPEJOCTaBIAThCS
IaMATKa Y4aCTHHUKA OJMMIMAAbl. BO3MOXXKHO Takke IpPENOCTaBICHUE YKa3aHHBIX MaTEpHalOB B
AIIEKTPOHHOM BUJIE.

YyacTHHKaM pa3peniaeTcs 03HaKOMUTBCS € YCIOBUAMU 3aJa4d U IPUCTYIIUTD K UX PELICHUIO
TOJILKO TOC/Ie Hayajla Typa. PacredaraHHble TEKCTbl YCIOBHM 3aJad JOJDKHBI OBITh pa3MeIleHbl
TakuM 00pa3oM, YTOObl yYaCTHUKHM HE MOIJIM CBOOOJHO O3HAKOMHUTHCA C HMMHM IO Hadaja Typa
(HarpuMmep, YIIaKOBaHbI B HEMPO3PauHblii KOHBEPT UJIU pa3MEIlEHbl JUIEBOW CTOPOHON BHU3).

Bo Bpemsi Typa ydacTHMKM He BIpaBe oO0maTbcsd APYyr C JIPYroM MW CBOOOJHO
nepeMenaThCsl o0 ay IMTOpun. BeIXo1 U3 MecTa NPOBENEHUS OJIMMIIMAIBI U BXOJ B HETO BO BpeMs
Typa BO3MOKHBI TOJIBKO B COIPOBOKIEHUU JI€KYPHOTO.

[Ipn KOHTpONE BPEMEHM TECTHPYIOLIEH CHCTEMOW IPUEM pEIIECHUN aBTOMATUYECKU
IIPEKPALLAETCS], OTIIPABKA PEIIEHUI B TECTUPYIOLLYIO CUCTEMY IIOCIIE OKOHYAHHUS Typa HEBO3MOXKHA.
OTBETCTBEHHOCTD 32 COXPAHHOCTh CBOUX JIaHHBIX BO BpeMs Typa KaK/Iblil y4aCTHUK HECET
camMoCTOsITeNbHO. YTOOBI MHUHUMHU3UPOBATh BO3MOXKHBIE MOTEPU JIAHHBIX, YYACTHUKU JIOJKHBI
CBOEBPEMEHHO COXPaHITh CBOU (hailsibl.

1.1.2. OcoGenHocT nNoka3a paéor

B ciywyae wncnonb3oBaHHsA OHJIAHH-TECTUPOBAHMS, IPU KOTOPOM pE3YJbTaThl MPOBEPKHU
peLIeHn COOOIA0TCs YYaCTHUKAM OJIMMITHA/IbI BO BpeMs Typa, [0 Mepe TOr0 KaK OHM CTaHOBSTCS
M3BECTHBI, YYaCTHUKHU ITOCJI€ OKOHYaHUS Typa 3HAIOT CBOU PE3YJIbTaThlI.

OpraHu3atop cCOOTBETCTBYIOIIETO JTarna MmyOIrKyeT Ha CBOEM CaiiTe 3a/1aHusl OJIMMIIMA/IbI U

pazbop 3amad. B ciayuae KOMMBIOTEpHOTO TPOBEACHUS Typa TaKXKe IMYyOJIUKYIOTCS TECThl H
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pelIeHus], NOATOTOBICHHBIC MPEIMETHO-METOJMUCCKON KOMHCCHEH, BO3MOXHO IPEJOCTABICHUE
BO3MOXKHOCTH PEUICHUS 33a]a4 BHE 3a4€Ta OCJIe OKOHYaHHUS Typa.

1.1.3. OcoGeHHOCTH NPOLEAYPHI aNeJUISIUT

Y4acTHHK, HE COTJIACHBIN C OIICHUBAHMEM €T0 PELICHUH, MMEeT MPaBo MOJaTh aNeIUISIHUIO.
[IpenmeTom amensiuuy SBISETCS HECOOTBETCTBUE BHICTABICHHOW OLICHKU KPHUTEPUSAM OLICHUBAHHUS
pemennii. ConepxaHue 3aJaHuid, KPUTEPUHU U METOJMKA OLEHUBAHUSA HE MOTYT OBITH MPEIMETOM
amneyuAlMy ¥ TEepecMOTpy He MojajekaT. B yacTHOCTH, MpeAMETOM amneiuIsiiud He MOKET OBbITh
pacnpezeneHue 6aaIoB 3a KaKUe-TO KOHKPETHBIE TECThI, YaCTHBIE CITy4an PEIICHHUH U T. 1.

[Ipenmerom aneusiuy B 3a/1a4ax MO MPOrpaMMHUPOBAHUIO MOXKET ObITh:

— HECOOTBETCTBHE TECTOB YCIIOBUIO 33/1a4H;

— HECOOTBETCTBHE TECTOB OTPaHUYCHUSIM Ha T0/133/IauH;

— HEKOppeKTHas paboTa MpOBEpSAIOUICH MPOTPaMMbl, T. €. TPABHJIbHBIA BBIBOJ PEIICHUS
YYaCTHHKA OJIMMITHA/IBI 3aCUATHIBACTCS KaK HETIPABHIILHBIN.

OprKoMHUTET yCTAaHABIMBACT CPOKH W PEriaMeHT MOAAYM aneJUISIIHUA, OJHAKO CPOK, B
TEUCHHE KOTOPOTO MOTYT OBITh IO/IaHbI alleJUISILIUH, JOJDKEH COCTABIISATh HE MEHEe OJJHOTO Yaca.

OcHOBaHMEM Ul NpPOBEAEHUS aNeUIAUUM SBISETCS 3asdBJICHME Y4YaCTHHKA Ha HMs
npezceaTeNs aneUIIMOHHON KOMUCCHH, HAITMCAHHOE 110 yCTaHOBJIEHHOH (hopMme.

[To pe3ynbraTam pacCMOTPEHHUS aNeUIALIUN BBIHOCUTCS OJTHO U3 CIICAYIOMINX PEIICHUH:

— OTKJIOHHTBH aIeJUILNI0, COXPAHUB KOJIMYECTBO OAIIOB;
— YJIOBJIETBOPHUTH aNeUIALHUIO C TOHWKEHUEM KOJIMUYECTBA OallsIoB;
— YJIOBJIETBOPHUTH ANEUIALIUIO C MTOBBIIIEHUEM KOJIMYECTBA OaIOB.

Pemienne mno kaxaod amemiauuu oQoOpMiseTcs IMPOTOKOJIOM YCTAHOBJICHHOTO BHUJA,
KOTOPBbII TMOANUCBHIBAETCS YJIEHAMHU aNe/UIILIMOHHONM KOMHCCHM, NPUHUMABIIMMHU Yy4yacTHe B
paccMOTpeHHH aneusuid. Ha OCHOBaHMM TIPOTOKOJIOB PACCMOTPEHHS ameJISIHiA BHOCATCS
COOTBETCTBYIOIIME U3MEHEHHS B UTOTOBBIE JOKYMEHTEI.

OxoHuaTeNnbHbIE HMTOTU YTBEPXKIAIOTCS JKIOPH € Y4YETOM pE3yJlbTaTOB PacCMOTPEHHS
aneyuILui U JOBOASTCS /10 CBEJICHUS BCEX YUYACTHUKOB OJIMMITHAIbI.

1.2. IpuHounbl (GOPMUPOBAHMSA KOMILUIEKTOB OJMMIIMAAHBIX 3aJaHUI IIKOJIBLHOIO M

MYHUIMIIAJBHOI0 3Tana 0JIMMIIHA/1bI

HIkoabHBIH dTAN IJ151 yYauuxcs 5-6 Kiiaccos
Jns ygarmxcs 5-6 Kj1accoB IPOBOANTCS TOJIBKO IIKOJIBHBINA 3TAll OJMMITHA/IBL.

P CKOMCHAYCTCA MNPOBCACHUC OJIMMIIMAAbl B OAHUH TYpP, HNPOAOJDKUTCIBHOCTL Typa OT 45 A0

90 munyT. [Ipy Hamuuuu 3a7a4 MO MPOTPAMMUPOBAHUIO WM 33JJaHUM HA COCTABIICHUE aJITOPUTMOB B

KOMITBIOTEPHOU Cpefie MCIOJHUTENS NPOAOIKUTEIBHOCTh Typa MOXET ObITh yBenudeHa jao 120

MUHYT.
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[[IxoNbHBIA ATam OJUMIIMAILI 11 5-6 KJIAaCCOB MOJKET IIPOBOJIUTHCS B OIHOM W3
cienyomux GopM HIH ¢ UCTIOJIH30BAaHUEM 3a/IaHU HECKOJIBKUX OpM:

— KOMIIbIOTEpHasi (opMa 3aJaHUi C KpPAaTKUM OTBETOM — 3aJlaHHs, OTBET Ha KOTOPHIE
3aMMCBHIBACTCS B BUJE OJIHOTO WJIM HECKOJBKHUX YHCEN, OJHOW WM HECKOJIBKUX CTPOK TEKCTa,
C BBOJIOM OTBE€Ta B TECTHPYIOIIYIO CHCTEMY M C TIOCIEAYIOIICH aBTOMAaTUYECKOW MPOBEPKOU
OTBCTA,

— 3aJaHUsl HAa UCIOJb30BAaHUE KOMITBIOTEPHBIX cped it (OPMAaTbHBIX HMCIIOJHHUTEICH WM
BUPTYaJIbHBIX Ja00OpaToOpuil — 3aJaHMsI BHIMIOJIHSIIOTCS B yUeOHOU cpesie, MpoBepKa 3aJaHui MOXKET
OBITh ABTOMATHYECKOU UJTU PYYHOM.

3amanus, TpeOYIOIIME HABBIKOB HMCIOJIB30BAHUS KAaKOW-THOO0 KOHKPETHOW y4eOHOHM Ccpeibl
nporpaMMupoBanus (Hanmpumep, Scratch wmm Jloromupsel), MOTYT mpeiuiaraTbCsi Ha IIKOJIbHOM
JTare Mo PelIeHUuI0 COOTBETCTBYIONICH MPEeAMETHO-METOINYECKONH KOMUCCUH, TOIBKO €CITU BO BCEX
00pa3oBaTeNbHbIX OpraHU3alUsAX JaHHOTO MYHHUIHUIAIBHOTO O00pa30BaHUS CO3JAHBI YCIOBHS
JUTSL U3YYSHUS TAaHHOW CPEJIbl, T. €. TAKHUE 3aJIaHUs JIOJDKHBI OBITh TOCTYITHBI BCEM 00YYaIOIUMCS.

He pekoMennyercs mpemiaraTh 3aJaHusl [0 TPOTPAMMHUPOBAHUIO C HCIOIH30BAHUEM
YHUBEPCATBHBIX S3BIKOB, Takux, kKak Python, C++, Pascal, Java, C#, HO npu HaIM4YWK B PETUOHE
OOJIBIIOrO YHCIAa yYaluxcs 5-6 KJaccoB, BIAACIOIIMX HABBIKAMHU IPOTPaMMHUPOBAHUS, 33/1aHUS
HIKOJILHOTO 3Tara MOTYT BKJIFOUATh HECKOJIBKO TaKUX 3a/1aHUU.

PekoMenayercsi BKJIIOYAaTh B BapuaHT 4-6 3aJaHUN pa3IUYHON TEMaTHKU M Pa3IMYHOTO
YpOBHSI clO)KHOCTH. [lepBas 3amada JOJDKHA OBITH JIOCTYITHA IMPAKTUYECKH BCEM YYaCTHUKAM
OJTUMITHABI, JIajiee CIOXKHOCTh 3aJlaHui JIOJDKHA Bo3pacTaTh. CIIOXKHOCTH TOCTCIHEH 3amadn
JOJDKHA OBITh TaKoOW, YTOOBI €€ pelraad YJYacTHUKH YpPOBHS MOOETUTENs MIKOJIBHOTO JTara
OJIMMITHAIBI.

1.2.2. lIkoAbHBIA 1 MYHHIUNAJIbHBIN 3Tanbl AJ1s1 y4almuXxcs /-8 KiaaccoB

Jns ygamuxcst 7-8 KJ1accoB IPOBOASITCS IIKOJIbHBINA U MYHULIUTIATHHBINA ATAIMbl OTUMITHA/IBI.
PekoMeHyeTcss MpoBeeHNE OJIMMITHAIBI B OJUH TYp, MPOJODKHTEIHLHOCTh Typa IIKOJIBHOTO U
MYHMIIMIIAJIBHOTO 3TanoB coctasisgeT oT 90 1o 180 MuHYT.

[IkonpHBIA W MYHHIWNAIBHBIA  OTAbl  OJMMIIMAJIBI  PEKOMEHIYETCS  MPOBOJUTH
C HCHOJIb30BAaHUEM ABTOMATHMYECKOM TECTUPYIOUIEH CHCTEMBI JJII BBOJA M NPOBEPKH PEIICHUI
YYaCTHHUKOB, Harpumep, SIHIIeKC-KOHTECT https://contest.yandex.ru, Codeforces
https://codeforces.com, Ejudge http://ejudge.ru, Tectupyromeir cuctembr Ol  «Cupuyc»
https://uts.sirius.online u np. J{1st mpoBeeHUsT OJIMMITHAIBI PEKOMEHIyETCSl MCIIOIb30BATh 3a/IaHuUs
HECKOJIBKUX BHJIOB M3 YHCIIA CIICTYIOIIHX:

— KOMIbIOTEepHas ¢GopMa 3aJaHUld C KpPaTKUM OTBETOM — 3ajJaHus, OTBET Ha KOTOPBIC
3aIACHIBACTCS B BHJIC OJTHOTO TN HECKOJIBKHMX YHCEN, OJTHON WIJIM HECKOJIBKMX CTPOK TEKCTa;

— 3aJlaHus Ha HCIIOJIb30BAHHUC KOMIIBIOTCPHBIX CpCIa IJId (I)OpMaHBHBIX HUCIIOJIHUTENEH WU
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BUPTYaJIbHBIX J1a00OpaTOPHUI;
— 3aJaHus 110 NMPOrPAMMHUPOBAHMIO C MCIOJIB30BAHMEM YHMBEPCAIbHBIX SA3BIKOB, TAKUX, KaK
Python, C++, Pascal, Java, C# u 1. 1.

BBuay toro uro B Hauane y4eOHOro roja HeOOJBIIOE YUCIO YYALIUXCSA 7-8 KIAcCOB, Kak
IIPABWJIO, BIAACIOT HABBIKAMU I[POTPaMMHUPOBAHUS, B KOMIUIEKT 3aJaHUM PEKOMEHIYETCS
BKJIIIOYAaTh KaK 3aJaHusi 1O TNPOTrpaMMHUPOBAHMIO, TaK M 3aJaHHsi, HE TpeOyrollue HaBBIKOB
nporpaMMupoBanus. To ecTh 3afaHus ONMMIIUAABI JOJDKHBI OBITH JOCTYIHBI M HHTEPECHBI
YUYaIIUMCSl C Pa3JInYHBIM YPOBHEM MOJATOTOBKHM MO MH(POPMATUKE M MPOrPaMMHUPOBAHUIO, B TOM
Yuciie TOJbKO HAYMHAIOUIUM U3y4aTh UH)OPMATHKY.

3ananus, TpeOyrolre HaBbIKOB MCIIOJIb30BAHUS KaKOW-TMOO KOHKPETHOM yueOHOH cpelbl
nporpaMMupoBaHus (Hampumep, Scratch wim JloroMupsl), MOTYT HpeasiaraThCsi MO PELICHUIO
MYHUIMIIAJBHON WM PErMOHAIBHOM NPEIMETHO-METOIUYECKNX KOMHUCCHM, TOJIBKO €CIIM BO BCEX
00pa30BaTeNIbHBIX OpPraHU3aLUAX JJAHHOIO MYHMLMIAIBLHOTO 00pa30BaHMs MM PErHMOHA CO3/IaHbl
yCIOBHS Ul U3YYEHHUs JAHHOM cpelibl, TO €CTh TaKHe 3aJaHUs JOJDKHBI ObITh JOCTYIHBI BCEM
00yJaronmMcsl.

PexoMenyercs BKIIIOYaTh B BapHaHT IIKOJBHOrO 3Tana 4-6 3agaHuil pa3inuyHON TeMaTUKU
U Pa3IMYHOTO YPOBHS ClOXKHOCTH. [lepBas 3amaua noipKHa OBITH JOCTYIIHA NPAKTUYECKU BCEM
Y4aCTHUKAM OJIMMITUAbI, 1aJiee CIOKHOCTh 3alaHui J0JKHA Bo3pacTaTh. CI0XKHOCTh MOCIEAHEN
3aJ1a4u JI0JDKHA OBITh TaKOHM, YTOOBI €€ peraay Y4aCTHUKN YPOBHS MOOEAUTEISI COOTBETCTBYIOIIETO
JTana OJMMITHAJIBI.

Bo3MoxHO cocTaBieHue BapuaHTa M3 OOJBLIEr0 4YWCIa 3aJaHuil, €clM BapHaHT
COCTaBJIsieTCSl U3 3aJaHUN pa3nuuHOM (opmbl (Hampumep, Kak 3aJaHusl MO IPOrpaMMHUPOBAHUIO,
TaKk U 3aJjaHusl ¢ BBOJAOM OTBETA), YTOOBI JAaTh BO3MOXHOCTh yYallUMCS C Pa3IMYHBIM YPOBHEM
HOJArOTOBKM B O0JIACTM MNPOrpaMMUPOBAaHUS MPOSBUTH CBOM CIIOCOOHOCTH. B 3TOoM ciydae
OKOHYATeJbHBIN 0ayl MO’KHO BBICTABIIATH HE 10 CyMMe 0aJlIoB 3a BCe 3a/1a4M, a 110 CyMMe 0ayuioB
3a (PUKCUPOBAHHOE YHCIIO 33/1a4, 10 KOTOPBIM MOJyY€H HAWIydIIuil pe3yibTar.

1.2.3. HIkoabHbI U MYHHIIUNAJIbHBINA 3Tansl 178 yyammuxces 9-11 kiaccos

Jna  yvammxes 9-11 kiaccoB MpOBOJATCSA IIKOJABHBIA M MYHHUMINAIbHBIA  3TaIlbl
onuMmmuazabl. Jlanee yd4acTHUKM MyHHUIMIIAJBLHOTO 3Tamna, HaOpaBIIMEe HEOOXOAMMOE ISl y4acTus
B PETHOHAIBHOM JTale OJUMIMAAbl KOJMYECTBO OajlyIoB, YCTAHOBJIEHHOE OPIraHMW3aTOPOM
PETMOHAJIBHOTO 3Tala OJIMMIIMA/bI, PUHUMAIOT yYacTHE B PETMOHAIBHOM dTane onumnuansl. C
Y4€TOM 3TOT0 PEKOMEHIYeTCs MpPOBEACHHE OJUMMHaabl B Qopmare, MNPUOIUKEHHOM K
pPErnoHAIbHOMY 3Taly, HO ¢ Y4ETOM OoJiee IIMPOKOro OXBaTa Y4aCTHUKOB.

PexoMmeHnyercs mpoBeneHHWE ONMMIKAAALI B OIWH Typ, HPOJOJDKUTEIBHOCTh Typa

IIKOJIBHOTO M MyHUIIMMAIBHOTO 3TanoB coctasiseT oT 120 qo 240 MuHYyT.
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[[IkoMbHBIA W MYHUIUIAIBHBIA JTambl OJUMIHAABI PEKOMEHAYETCS TPOBOAUTH C
WCIIOJIb30BAaHUEM aBTOMATHUYECKON TECTUPYIOIIEH CHUCTEMBI, KaK MpPaBHIIO, TOH ke, 4To Oyner
MCIIOJIb30BAaThCSA HA PETMOHAILHOM dTare B JaHHOM PErvoHeE.

Hdns mpoBeleHUsT — ONMMIMAALI  PEKOMEHJIYEeTCS ~ HMCIOJIb30BaTh  3aJaHus [0
MIPOrpaMMHUPOBAHUIO C UCIIOJIB30BAHUEM YHHBEPCAIBHBIX S3BIKOB, TakuX, kak Python, C++, Pascal,
Java, C#urT. 1.

Pexomenayercst BKItOUaTh B BAPUAHT IIKOJIBHOTO U MYHHUIIMIIAIBHOTO 3TanoB 4-6 3amaHuit
pa3IMYHON TEMaTUKHU M PA3IMYHOIO YPOBHs cloKHOCTHU. [lepBas 3amava gomkHA OBITH JHOCTyITHA
MPaKTUYECKH BCEM YYaCTHHKAM OJUMIIMA[bI, Jajiee CIOXKHOCTh 3aJaHUil JIOJDKHA BO3pacTaTh.
CHoXHOCTh TOCHEeNHEH 3anaud JO0DKHA OBITh TakoH, 4TOOBI €€ pelaly YYacTHUKU YPOBHS
no0OenTeNsi COOTBETCTBYIOIIETO ATara OJIMMITHATBI.

[Ipu cocTaBieHMH BapuaHTa, C OJHON CTOPOHBI, HE PEKOMEHJyeTCS BKJIIOYATh 3a/ayH,
TpeOytomiye 3HaHus ceupUIecKrX aJropuTMOB, HApUMep, allTOPUTMOB Ha rpadax, aropuTMOB
Ha CTPOKax, ajrOpUTMOB JIMHAMUYECKOrO0 MIporpamMmupoBaHus. B mro0oM ciydae He cienyer
BKJIIOUaTh Oosiee 1-2 Takux 3a7ad, OHU JOJKHBI ObITh MAaKCHUMAJIbHBIMH I10 CJIOXKHOCTH;, ITOMHUMO
TaKUX 3aJla4, B KOMIUICKT JIOJDKHO BXOJWTH HE MeHee 4 3ajad, He TpeOyromMX 3HAHHS
CHEU(PUICCKIX AITOPUTMOB.

C npyro#t CTOpOHBI, HE PEKOMEH]IyeTCSl OTPAHUYUBATHCS TOJIBKO 3aJa4aMH, €IMHCTBEHHOM
TPYIHOCTBIO KOTOPBIX SBIISETCS pealu3alusi OINUCAHHBIX B YCJIOBUU 33Jaud JEUCTBUH, WIHU
3a/ladyaMH, pelIeHHuEe KOTOPBIX IMOJHOCTHIO 3aKIIOYaeTCsl B BBIBOJIE MaTeMaTHUeCKOH (hOpMyIIbI.
Takue 3aa4u MOTYT BXOJUTHh B KOMIUIEKT, HO HEOOXOJMMO TaKe BKJIIOYATh B KOMIUICKT 3a/1a4H,
pEelIeHNEe KOTOPBIX COYETAeT MAaTeMaTHYECKYH WM aJrOPUTMUYECKYIO HACK0 U peaIu3aluio
BBIYHMCIICHUM, HEOOXOJAMMBIX [IJI1 TOJYyYEeHUs] OTBETa, C MCIOJb30BAaHUEM BO3MOXKHOCTEH
BBIOPAHHOTO SI3bIKA MTPOTPAMMHUPOBAHUSI.

1.3. Meroaguueckue TOAXOAbI K  COCTABJIECHHIO 33JaHHIi  IIKOJBHOIO M
MYHUIIUNIAJTBHOTO 3TANAa OJIUMIHNAIbI

1.3.1. 3ananus B KOMNbIOTEPHO# (popMe ¢ KPATKUM OTBETOM

1.3.1.1. IlpyHIUNBI COCTABJIEHUSI 32 JAHUIA

3amanusi B KOMIIBIOTEpHOU (popMe ¢ KpaTKUM OTBETOM IMPEICTABISIOT COOOM 3aaHUsl, OTBET
Ha KOTOpbHIE BBOJMTCS YYAaCTHHUKOM B TECTHPYIOIIYIO CHUCTEMY M BIIOCIEIACTBHU TPOBEPSETCS
aBToMatnuecku. OTBETOM Ha TaKO€ 3aJaHHE MOXKET OBITh OJHO MJIA HECKOJBKO YHCENI, 3aIIMCaHHbIX
B OJIHOM WJIM HECKOJIBKUX CTPOKAax, OJHA WJIM HECKOJbKO CTPOK TeKcTa W T. 1. OTBET BBOIUTCA
YYaCTHUKOM HETOCPEACTBEHHO B TECTUPYIOIIYIO CUCTEMY B I0JI€ BBOJIa OTBETA WJIM 3alIUCHIBACTCS

B TEKCTOBOM (haiijie, KOTOPBIA cIa€Tcsl B TECTUPYIOIIYIO CHCTEMY Ha MTPOBEPKY.
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[IpoBepka TOMOOHBIX 3aJaHMK  OCYIIECTBISETCA TPU TMOMOLIM  ABTOMATHUECKOU
TECTUPYIOLIEH CUCTEMBI, IOITOMY OTBET JOJDKEH OBITh 3alHcaH ¢ coOmoieHrneM (opmMaTa 3ammucu
OTBETa, YKa3aHHOIO B yCIOBMHU 3agauu. Hampumep, B yCIOBUM 3aJaud MOXET OBITh yKa3aHO, YTO
OTBETOM SBJIIETCS POBHO IIATh YMCEJ, 3alMCAHHBIX uepe3 NIpoOen, WU IOCIe10BaTeIbHOCTb
u3 OykB aHmIMicKoro aidaBuTa, WIM IOCIEAOBATEIbHOCTh KOMaHJ  HCIIOJHUTENS U3
(bUKCUpOBaHHOTO HAOOpa, 3alMCAHHBIX O OJHOW B CTPOKE, MJIM HEKOTOpOe apupMeTHyecKoe
BBIpa)KEHUE, COJepKAIIee YUCIIa, IEPeMEHHbIE, apu(METUIECKUE ONIEPALluU, CKOOKH U T. 1.

1.3.1.2. TemaTuka 3aganui

IIpuMepHBIE TEMBI 3aJaHUMN:

— 3aJa4yd Ha COCTaBJeHUE BbIpaxkeHH. OTBETOM Ha TaKyl 3ajady SBISETCS HEKOTOpas
dbopMyI1a, UCIONB3YIONIAs YNCIIa, IEPEMEHHbIE (ONMCAHHBIE B YCIOBUM 33Jauu), apuMeTHUeCcCKue
orepanuu, CKOOKH. 3alaHusl TAKOTO POJa SIBJISIOTCS BBEJCHUEM B IPOIPaMMHUPOBAHUE, TIOCKOJIBKY
JUISL UX peLIeHUs] HE00X0AMMO IOHUMaHUE OHATUI: IEPEMEHHas1, ONepalys, MOPsI0K BHIYUCICHUS
BBIPAXEHUS U T. 11.;

— Jiorndeckue 3agaund. OTBETOM Ha 3TY 3a7jady MOKET ObITh KOHCTPYKIIMS, yIOBJIETBOPSIOIIAs
YCIIOBUSM 3a/1a4M, HAIIPUMED, NIEPEUUCIICHNE, KTO U3 JIIOJIEH SABISAETCS PhILAPEM, a KTO — JDKELIOM U
T. I.;

— KOMOWHATOpHBIC 3aJay, HAIPUMEpP, 3a/la4d Ha COCTABJICHUE pACHHCAHUM, TYpHHUPOB,
yHOpPSIOYMBaHUE MM MOACYET 0O0beKTOB M T. 1. OTBETOM Ha Takue 3a7ayd MOXeT ObITh
NEPEeCTaHOBKAa OOBEKTOB, COCTABICHHOE PACIUCAHME IO 33aJaHHOMY HabOpy YCIIOBHH, pa3OueHue
00BEKTOB Ha HECKOJIBKO TPYIII U T. 11.;

— 3aJlayd Ha COPTUPOBKH, B3BEIIMBAHMsI, NIEPEKIaAbIBaHMsI, NIEpeauBanus, nepenpassl. OTBET
Ha Takue 3a/layd MOXHO 3amMcaTh B (opMe MOCIe0BaTeIbHOCTH ACUCTBUIM, HEOOXOIUMBIX JUIs
peleHus 3ajjauu, WM, HallpuMep, onucaTrh HabOp TUpPEK, MO3BOJISIONIUI BBIMOJIHUTE TpedyeMoe
YCIIOBHE, U T. 1.;

— JnabupuHTHbIE 3a7aud. OTBETOM Ha 3Ty 3a/ayy MOKET OBITh IOCJEI0BAaTEIbHOCTh LIAros,
NPUBOAAIIAs K BBIXOJY M3 KJIeT4aTOro JlabupuHTa. B Takux 3agayax MCHOTHUTENb MIPU JABHKECHUN
10 JIAOMPUHTY MOXKET COOMpaTh OOBEKThI, HAOMPATh OYKHU 3a MPOXOXKICHUE yepe3 ClelHalbHbIe
KJIETKH U T. 11.;

— COCTaBJICHUE AJITOPUTMOB JUI HCIONHUTENS. B ycrmoBum Takod 3amadm Ja€Tcsl ONMHMCaHUE
VCIIOJIHUTEIIS U €70 CUCTEMbI KOMaHJ], OTBETOM Ha 3aJJaHUE SBJIAETCS AJITOPUTM JJIsl UCIIOJTHUTENS;

— BBIIIOJIHEHUE ONMCAHHOTO B YCIOBUH 33/1a4y aJITOPUTMA;

— KOJMpOBaHME JaHHBIX. B 3amayax Takoro poja HEOOXOJUMO COCTaBUTh KO/,
YIOBJIETBOPSIONIMN ONpeAETIEHHBIM YCIOBUSAM, WM 3aKOAMPOBAThH (JI€KOAMPOBATH) COOOIIEHUE

110 OITMCAHHBLIM ITPpaBUJIAM;
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— o0pabotka (aitna ¢ maHHBIMA. B 3amadax Takoro poja mpwiiaraetcs ¢aia ¢ JTaHHBIMU
B TekcToBOM (popmare, popmate CSV mnmm B hopmarte 37IEKTPOHHBIX TAOIHII. 3ajaHNe 3aKITF0YaCTCs
B HeoOXxoauMmocTu o0paboTKH WHQOpMAIUK, COAepXKaIleicss B NaHHOM (aiisie, U HaXOXJICHUU
OTBeTa Ha 3ajaHue. /{7 BBIMOJHEHUS 3aJaHUsl MOXXHO TIOJB30BATHCS JIFOOBIMHU JIOCTYITHBIMH
MPOrPaMMHBIMH CPEACTBAMU (CHUCTEMBbI MPOrPAMMHUPOBAHUS, PENAKTOPHI AJIEKTPOHHBIX TaOJIHII,
TEKCTOBBIE peakTOphl U T. A.). OTBETOM Ha 3aJjaHUe SBJISETCS OJIHO WJIM HECKOJBKO YHCEl, WIH
OJTHA UJIM HECKOJIBKO CTPOK TEKCTA.

1.3.1.3. MaTepuajibHO-TeXHUYECKOe 00ecrneyeHne

Ha xommnbloTepax AoKHA OBITH YCTAHOBIIEHA Iporpamma Ajisi AOCTYNa B TECTHUPYIOLIYIO
cuctemy (Hampumep, Opaysep, eclii TOCTyIl K TECTUPYIOIIEeH cucTeMe OCYLIECTBIIAETCS uepe3 web-
uHTepdeiic). Ecau nis BbINoIHEHUS 3a1laHuil HE0OXO0AMMO KaKoe-I10o0 crielnaibHOe IPOrpaMMHOE
o0ecrnieueHre, OHO TaKXKe JTOJIKHO OBITh YCTaHOBJIEHO.

3amaHusi TUPOKUPYIOTCS Ha JUcTax Oymaru ¢opmata A4 wim A5, BO3MOXKHO TaKkKe
NPEJOCTABIIATh YCIOBHS 337ad TOJBKO B JJIEKTPOHHOM BHJIE B TECTHPYIOIIEH CHCTEME.
JIJisi 4epHOBBIX 3alMcell y9acTHUKAM MPEAOCTABISICTCS Oymara, YepHOBHKHM HE CHAIOTCS W HE
MIPOBEPSIOTCS.

1.3.1.4. Kputepuu u MeTOAMKH OLIEHUBAHUSA

Jiss  TpOBEpKM  pENICHHW WCTOJb3yeTCsl aBTOMATHYECKash TECTUPYIOMIas CHCTEMA.
Jlns mpoBepKU pelieHuss KaXAoW 3aJaud HeoOXOIMMO pealn30BaTh MPOBEPSIONIYIO MPOrpaMMmy,
KOTOpasi BBIIAET 7S peUICHHS OJUH U3 CIEAYIOIIUX CTATyCOB:

— «HENPaBWILHBIM (popMaT 3armmcu 0TBETaY;

— IOJIHOE WJIM YaCTHYHOE pemieHHe». B 3ToM ciydae mpoBepsromias mporpaMma TaKKe
BO3Bpaliaer 0asi, KOTOPbIM OIleHHBaeTcs AaHHOe pemieHue (0T 0 70 MakCMMAallbHO BO3MOKHOTO
Oara 3a 3a/1a4y);

— BO3MOXHBI W JpyrM€ BapUaHTHl CTaTycoB, Hanpumep, «HeepHoe pemenue», «IlomHoe
pemeHmne», «YacTUIHOE pereHuey.

Bce 3amaun onieHUBarOTCS OAMHAKOBBIM YHCIIOM OAJlIOB.

[Tpu cmaue pemieHHUs B TECTUPYIOIIYIO CHCTEMY MPOU3BOIUTCS MPOBEpPKAa HA COOIOJCHUE
dbopMaTa 3amUCH OTBETA, €CIIM MIPOBEPKa HE MPOiiIeHa, pellicHHe He MPHHUMACTCS Ha TIPOBEPKY H
B TECTHPYIOIICH cHCcTeMe yKasbIBaeTcs craryc «HempaBuibHbIN (hopMar 3amucu oTBeTa». B aToM
clydae JKelareidbHa BbIJa4a JOMOJHHUTEIHHOIO KOMMEHTApHs TECTHUPYIOMIEH CHCTEMBI O
HECOOTBETCTBUH CIIAHHOTO OTBETa opMaTy, ONMMCAHHOMY B YCIIOBHH 33/1a4H.

OxkoHYaTenbHas MPOBEPKA PEIIEHUN C BBHICTABICHHUEM OaJIOB MOKET MPOM3BOAMUTHCA KaK
cpasy ke IOocle caavyd 3aJaHuii (OHJIAiH-TPOBEpKa), TaK U IMOCie OKOHYaHus Typa (oddnaita-

npoBepka). [lopsiiok mpoBefeHus] MPOBEPKH JOKEH OBITh JOBEIEH /10 CBEJEHUS YYAaCTHUKOB
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10 Havana onummuazbl. CleayeT ydecTb, YTO B Cllydyae OHJIAWH-TIPOBEPKH BO3MOXEH IMOI00D
OTBETa YYaCTHUKAMM OJIMMIIMAJABI IIyTEM MHOTOKPAaTHOM OTIIPABKHU Pa3JIMYHBIX PEIICHUM, TO3TOMY
OHJIAaMH-TIPOBEPKA BO3MOXHA TOJIBKO JUIsl HEKOTOPBIX BUJOB 3a/1ay.

3ajaun  JOJDKHBI IpedycMaTpuBaTh BO3MOXHOCTb BBICTABJIECHUS YacTUYHBIX OaslloB
3a CIAHHOE PELIEHUE, OJHAKO PU aBTOMATHUYECKOM MPOBEPKE HEBO3MOKHO OLIEHUTh KOPPEKTHOCTD
pacCcyKIeHHs M Jl0Ka3aTelabCTBa, I03TOMY (GOpPMYJIMpPOBKAa 3a7aud JOJDKHA YKa3blBaThb Ha
BO3MOXKHOCTh BBICTABJICHHS YaCTHUYHBIX OayuioB. Hampumep, B ¢GopMynHMpoBKe ycCIOBUS 3aJa4d
MOTYT NPHUCYTCTBOBaTh (hpa3bl «Hem MeHbIle KOMaHA OyAeT COAep)KaTh alrOpuUTM, TeM OoJbIie
0ayuioB BBl moyunTe» Win «UeMm MeHble rupek OyAeT B MpenoKEeHHOM Habope, TeM Oouiblie
0aJUI0B BBI IOJTYYUTE» U T. 1.

PaccMOTpuM HECKOJIBKO MOJXO/0B K METOJMKE BBICTABIECHUS YaCTHUUHBIX OAJIJIOB 33 TaKue
3ajauu.

Ecnn orBetoM Ha 3amady sBisercs (opmyia, TO MPOBEpsIOIIas IMporpaMma JOJKHA
OpUHUMATh JI00YI0 (OpMyJly, SKBUBAICHTHYIO MpPaBUIBHOMY OTBeTy. J[lis 3TOro MOXKHO
BBIUMCIIATh 3HAaYeHHE (OPMYJIBI-OTBETa YYaCTHUKAa HA pa3HbIX 3HAUEHUSAX [IEPEMEHHBIX H
CpaBHMBaTh CO 3HaY€HUEM (POpMysbl MpaBUIBLHOrO OTBETAa. HemomHbli 0amul MOKHO BBICTAaBIIATH
3a (opMyJibl, JaroIIMe IMPaBWIbHBIA OTBET TOJIBKO B YAaCTHBIX CIy4asX, WIM NPU THIHYHBIX
omnOKax B cOCTaBIeHUU (HOPMYIIbl, HaIpUMeEDp, IpHu omMnoKax B hopmyax Ha 1.

Ecnu oTBeToM sBisieTCss HEKOTOpas KOHCTPYKLHMS (II€pecTaHOBKA, KOJ, pPacHUCAaHUe
TypHHpa) U T. JA., IPU 3TOM B YCJIOBHUHU CKa3aHO, YTO OLIEHHMBAETCS 3(PPEKTUBHOCTH HANJIEHHOTO
pelIeHHs [0 HEKOTOpOMY IMapameTpy (CyMMapHas JJMHA KOJOBBIX CJIOB, KOJWYECTBO TYpPOB
B PaCIMCaHUU TYpHUpPA, KOJWUYECTBO BBIOJIHEHHBIX YCIOBUW JUIsI HaWJIECHHOM IEpECTaHOBKHU
U T.J.), TO MOJHBIA Oajul BBICTABISETCS 3a HaWIydylllee BO3MOYKHOE pEIICHHE, YaCTUYHbIC Oalibl
BBICTABJIAIOTCS 3a BEpHOE, HO He Hauiyuiee peuieHue. IIposepsromias mporpamma IIpOBEPSET
OTBET Ha KOPPEKTHOCTb, B Cllydyae €CJIM OTBET KOPPEKTEH, OlleHUBaercs ero 3((eKTHBHOCTH
B COOTBETCTBUU C YCIIOBUEM 3aa4H.

Ecnu oTBeTOM SIBIISIETCS aNTOPUTM JJISl UCIIOJIHUTENSA, MApIIPYT B JTAOUPHUHTE U T. [., OAJUIbI
MOTYT HA4MCIATHCSA B 3aBUCUMOCTU OT KOJIMYECTBA KOMaHJ B QJITOPUTME, JUIMHBI HAWJIEHHOTO
MaplpyTa, KOJMYECTBA OYKOB 3a IIPOMJICHHBIC CIELUalbHblE KJIETKM U T. O. lIpoBepsromias
[IporpamMma yCTaHaBJIMBAET KOPPEKTHOCTh aIrOPUTMa WM MapupyTa. B ciydae ero KOppeKTHOCTH
0aJIbl BBICTABIISIOTCS B 3aBUCUMOCTH OT 3((EKTUBHOCTH PELICHUS UM YUCIIa HAOpaHHBIX OYKOB.

3amaya MOXET COCTOSATh M3 HECKOJIbKMX HE3aBUCHUMBIX 3aJlaHHi C OOIIUM YCIIOBHEM.
Hampumep, gana crpoka u3 cumBonoB I, V, X, L, C, D, M, HyXHO pa30uTh €€ Ha 4acTH,
SABJISIFOLIMECS KOPPEKTHBIMUA PUMCKUMU YUCJIaMU ¢ MUHMMAJIBHOW CyMMOM. B Takol 3aga4e MOKHO
IIPEIOKUTh HECKOJIBKO HE3aBHCUMBIX IPUMEPOB 3a1aHUI Pa3HOMN CII0KHOCTH, HAIIpUMEp, NEPBBII

npuMep cocTouT u3 cumBotioB I-X, Bropoit npumep — u3 1-C, tpetuit npumep — u3 I-M. Kaxnprii
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IpUMep OLICHUBAETCS HE3aBHCHUMO, OLIEHKA 3a 3a/laHUe CKJIa/IbIBACTCS U3 CYMMBI 0aJUIOB 3a KK bl
puMep.

1.3.2. 3aganusi Ha HCHOJb30BaHHE KOMNBITEPHBIX cpel st (GopMaJbHBIX
HCIOJTHUTE/Iel WM BUPTYAJbHBIX JJadopaTopuii

1.3.2.1. IIpuHUMIIBI COCTABJIEHUSI 3a1aHUH

3amaHus TaKoro pojia BHIMOIHAIOTCS HEMOCPEICTBEHHO HA KOMIBIOTEPE € UCIOIb30BaHUEM
Cpedpl s COCTAaBJIGHUS alropuTMa JJs HCIOJHUTENS WIM BHUPTYaJIbHOH J1abopaTtopuu
JUIsL  MOJEIUPOBAaHUS KAKUX-TMOO TpoleccoB (TepeirBaHUs, B3BEIIMBAHMS, YIPaBICHUS
TPAHCIIOPTOM U T. 1.). B 3amanum tpeGyercs COCTaBUTH alIrOPUTM JUIsl UCTIOIHUTENS (HAIpUMep,
BBINTU M3 JaOWpHHTA, cOOpaTh BCe OOBEKTHI B JIAOMPUHTE, PACCTaBUTh OOBEKTHI MO HY>KHBIM
MecTaM, OTMEPUTH HY>KHOE YHCIIO BOJIBI, ONPEIACTUTh MacCy Tpy3a U T. 11.).

1.3.2.2. TemaTuka 3agaHnui

[IpumepHbIe BapraHTHI 1A00OPATOPHI U UCTIOIHUTENEH:

— COpPTUPOBKA OOBEKTOB;

— B3BCIIMBAHUS;

— mnepemelleHue 00bEeKTOB (HampuMep, ABMKEHHUE TPAHCIIOPTa);
— TepenuBaHus;

— wucnonauTeb «Pobot» u ero Bapuanuu (Jlaittoor, Cokoban);
— HWCHOJHHTENb «Yepemarikay.

1.3.2.3. MaTepuaibHO-TeXHHYeCKOe o0ecreyeHue

KaxxgoMy yd4acTHHKY TMpeIOCTaBIAETCS MEPCOHANBHBI KOMIBIOTEP C YCTAaHOBIIEHHOM
Ha HEro CPeAow Ui BHIMIOJIHEHUS 3aJaHUM.

Cpena Jutsi BBITTOJIHEHUS 33JJaHUSI MOXKET OBITh MHTETPHPOBAHA C TECTUPYIOMIEH CHCTEMOH,
UCTIONB3YEMOM JUIS CIJaud W TPOBEPKH peIICHUN, HampuMep, 3alaHusi MOTYT HUCIHOIHSATHCS
HEMOCPEJCTBEHHO B Opay3epe WM K€ OBITh OTAENbHOW mporpammoil. B stom ciydae cpena
JUTSL BBITIOTHEHUS 3aJaHUs JOJDKHA COXPAHITh OTBET YYaCTHHKA B BUJIE TEKCTa WM (aiina,
KOTOPBII MTOTOM caéTCsl B TECTUPYIOIIYIO CHCTEMY JIJISl IIPOBEPKH.

Jlnst BBITIOJTHEHMS 3a/laHuii Ha 00pabOTKy MaHHBIX B (opMare JJICKTPOHHBIX TaOIHWIl, Ha
KOMIThIOTEPAxX JOJDKHO OBITh YCTAaHOBJICHO HEOOXOIMMOE MpOrpaMMHOE obOecrieueHue (Hampumep,
Microsoft Excel unu Libre Office Calc).

1.3.2.4. Kputepum ¥ MeTOANKH OLIEHMBAHUSA

3amanue JOMMKHO TpeaycMaTphBaTh BO3MOXKHOCTh BBICTABJICHHSI YacTUYHOTO Oalia
B 3aBHUCHUMOCTH OT 3(PQPEKTUBHOCTH pelieHHs (KOJIMYECTBO KOMAaHJ B alTOPUTME, KOIUYECTBO
BHITIOJTHEHHBIX ~ OMNEpaluid, JATUHA MapHIpyTa, MPOUJECHHOTO HWCHOIHUTENIEM, KOJIUYECTBO

coOpaHHBIX Ha MapILIPyTE OYKOB U T. 1.).
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[TpoBepky NOAOOHBIX 3aJaHUM KeIaTeJbHO MPOU3BOJUTH ABTOMATHYECKU IPU IMOMOIIU
TECTUPYIOLIEH CHCTEMbI, IPOBEpSIOIIasl IporpaMma YCTAHABIMBAET KOPPEKTHOCTb CJIaHHOTO
peLIeHHs U OLICHUBACT €ro 3(PPEeKTUBHOCTh HA OCHOBAHUU KPUTEPUEB, COCTABICHHBIX MPEIMETHO-
METOINYECKON KOMHUCCHEHN.

IIpn OTCYTCTBMM TEXHMYECKOW BO3MOXXHOCTH IJIi aBTOMAaTUYECKOW IIPOBEPKU pELICHUS
MOTYT IIPOBEPATHCS WIEHAMU JKIOPH.

1.3.3.3aganust N0 MNPOrpaMMHUPOBAHUIO ISl pelleHUsl ¢  HCHOJb30BAHUEM
YHHBEPCAJIbHBIX A3bIKOB

1.3.3.1. ®opMupoBaHUe CIUCKA A3bIKOB NPOIPAMMHPOBAHUA

[IpenmeTHO-MeTOIMYECKAsT KOMHUCCUSL (DOPMHPYET CHHCOK S3bIKOB MPOrpaMMHUPOBAHUSA,
JOCTYIHBIX JJIsl pellleHus 3a1ad. B cnucok pekoMeHayeTcsl BKIIOYUTh PACIPOCTPAHEHHBIE SI3bIKU
POTPaMMHUPOBAHUS OOIIETO Ha3HAYCHHUs, B TOM YHCIIE:

— Python;

— C++;

Pascal;
— Java;
- C#.

He pekoMeHnmyercs OrpaHUYMBaTH YYaCTHHUKOB HEOOJNBIIMM KOJUYECTBOM JIOCTYITHBIX
S3BIKOB  TIPOTPaMMHUPOBAHUS, B YAaCTHOCTH, B CIHCOK MOTYT OBITh J00AaBJICHBI SI3BIKH,
MOJJEP)KUBAEMBIE HCIIOJIb3YeMON TEeCTUPYIOIIEH CHCTEMOH, KOTOpble HCHOJB3YIOTCS s
MpenofaBaHus B IIKOJIaX MyHUIIUIAIUTETa WK peruoHa, Hampumep: KyMup, Kotlin, Rust, C, D u
Ap.

1.3.3.2. IIpyHIUNBI COCTABJIEHUSI 32 JAHUI

3a1a4uu JOJHKHBI IMETh aJITOPUTMUYCCKUHN XapakKTep.

3amava OKHA TOApa3yMeBaTh BBOJ JaHHBIX, 0OPAOOTKY MX B COOTBETCTBUU C yCIOBUEM
3aladyl ¥ BBIBOJ pe3ynbrarta. @opmaT BBOAA JaHHBIX U BBIBOAA pe3yibTaTa JOJKEH OBITh
KOPPEKTHO c(hOpMYIHMPOBAH U MOAPOOHO OMKCAH B YCIOBHUH 3a7aud. PekoMeHayeTcs: COoIb30BaTh
HamOoJIee eCTECTBEHHBIC M MPOCThIe (opMaThl BBOJA W BBIBOJA, YTOOBI ATAalbl BBOAA JAaHHBIX H
BBIBOJIa pe3yjIbTaTa HE OBUIM OCHOBHOW TPYJHOCTBIO TIPH PEIICHUW 3aJadd. PexoMmeHyercs
MCIIONIb30BaTh CTAaHIAPTHBINM MOTOK BBOJA (KJIaBUaTypa) AJs BBOJA JAaHHBIX, CTAHIAPTHBIN MOTOK
BBIBOJIa (9KpaH) JUIS BBIBOAA PE3yJIbTATOB, HE PEKOMEHIYETCS HCIIOIh30BaTh (PailJIOBBIA BBOJI-
BbIBOJ. [Ipy BBOJEC HECKOJNBKHX YHCEN WM MAacCHBa PEKOMEHIYETCS BBOJUTH KaXKIOE YHUCIIO
B OTJENIBbHON CTpOKe (32 MCKIIOYEHHEM HamOojee TPYIHBIX 3a/Jad B BApUAHTE, €CIH BXOJHBIC
JaHHBIE B ATUX 3a/JauaxX YCTPOEHBI CIOXKHBIM 00pa3oM, Hampumep, AaHbl N map dmucen, B 3TOM

ClIydac O0MyCKacTCsad BO BXOAHBIX JAaHHBIX 3aJ4aTb YHCIIO N, 3ateM N CTPOK, COoACpKallUX IO JBa
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yucia, pa3Aea€HHbIX Mpobenom). He pexkoMeHmayeTcss mojaBaTh Ha BXOJ IOCIEIOBATEIHHOCTH
JAHHBIX HGHBBGCTHOfI JJIMHBI, OJI1 CHUTBIBAHUA KOTOpOfI HCOGXOI[I/IMO CUUTHIBATH BXOI[HOI>'I IIOTOK
JI0 TIOSIBJICHH S IIPU3HAKA KOHIIA MOTOKA.

YcnoBue 3a7aud JOJDKHO OBITH CHOPMYIMPOBAHO OJHO3HAYHO, B €€ (HOpMyIHpOBKE HE
JIOJDKHO OBITh HEOJHO3HAYHBIX TPAKTOBOK, HETIOJHBIX WM NMPOTHBOPEUUBHIX (hopMynupoBok. Ha
[IKOJIbHOM M MYHUIIUTIATHLHOM 3Tare HE PEKOMEHYETCsl BKJIIOYATh B YCJIOBHE JJIMHHYIO JIETECHIY
WJIM MOTHBAITUIO, JIYUIIIE CTapaThCs JIejaTh KOPOTKHUE OTHOCUTEIHLHO ()OPMAJIbHBIE YCIIOBUS.

B Tekcte yciioBus 3a1aun KelaTeabHO HE UCIOJIB30BAaTh TEPMHUHBI U IOHSATHS, BBIXOSAIINE
3a mpeAesbl MIKOJIBHOW MPOrpaMMBbI, MPU HEOOXOAMMOCTH HCHOIB30BAHUS OHHU JIOJDKHBI OBITH
ONpeIeTICHbl U KOHKPETU3UPOBAHBI.

Ecnu orpannyeHust Ha BXOJHbBIC IAHHBIE MJIM BO3MOKHOE 3HAUCHHUE IICJIBIX YMCEN B BBIBOJIC
BEPHOI'0 PEIICHUs 3a/1a4M HE YKIAAbIBAIOTCS B 32-OUTHBIC 3HAKOBBIC 11€JI0OYUCIICHHBIEC IEPEMEHHBIE,
TO B YCJIOBI/II/I 3a1a4u peKOMCHI[yeTCSI pa3M€CTI/ITI> HpI/IMe‘IaHI/Ie 06 3TOM C YKa?;aHI/ICM TOro, Kakue
TUIIBI JAHHBIX HCOGXOILI/IMO HUCIIOJIB30BAaTh JIA pa60TI>I C TaKuMu HepeMeHHBIMI/I B pa3HI/I‘-IHI)IX
SI3bIKAX MPOrPaMMHUPOBAHHMS.

Pemiennem 3amaum  sBIsS€TCA MpOrpaMMa, HamMCaHHAsh C HCIOJIb30BAHMEM  OJIHOTO
nu3 HpezmaraeMHx Ha OJIUMITINAAC SA3BIKOB HpOFpaMMI/IPOBaHI/IFI.

Bce 3a1aun MIKOIBHOTO M MyHHUIIMIIATEHOTO 3TANOB JOJKHBI pelIaThCsi Ha MOJMHBINA Oasl Ha
HauboJsee pacpoCTpaHEHHBIX s3bIKax MporpamMmMupoBanus (Python u C++).

Meroanueckass KOMHUCCUSL TOTOBUT JJIA KaXIOM 3adaud  KOMIUIEKT MAaTepHaloB.
JlomyckaeTcsi WCHOJIb30BAaHUE 3a/lad, paHee HCIONb30BAHHBIX Ha JPYTUX OJUMIIHATaX, HO
HE3HAKOMBIX IIKOJbHUKAM JIaHHOTO pervoHa. He nmomyckaercs HEMoCpeACTBEHHOE KONMUPOBAHHE
KOMIUIEKTOB 3a/ad MOpPOLUIBIX JIET, B TOM YHCJIE€ KOMIUIEKTOB JPYTMX PEruoHOB WU
MYHUIMIIAIUTETOB. Marepuansl 3aJa4d JOJDKHBI IOJPa3yMeBAaTh aBTOMATHYECKYIO IPOBEPKY
C UCIOJIb30BAHUEM TECTUPYIOIIEH CUCTEMBI.

KoMmekT momkeH BKIIOYaTh:

— YCIIOBHUE 3a]1a4H;
— TECTHI;
— TIPOBEPAIONIYIO TPOTPamMMy;
— OCHOBHOE€ aBTOPCKOE PEIICHHE;
— TPUMEPHI IPYTUX MPABUIBHBIX U HETIPABUIIHHBIX PEIICHHIA;
— pasbop 3amauu.
VYcnoBue 3a7a41 BKIIFOYAET:
— OIIMCaHHe 3a7a4H;

- (bopMaT BXOOHBIX JAHHBIX,

33



— (¢opMaT BBIXOIHBIX JAHHBIX;

— TpUMEpPHI BXOTHBIX U BEIXOJHBIX JTAHHBIX;

— OrpaHHWYCHHE 10 MAMATH U IPUMEP OTPaHUYEHUS 110 BPEMEHH;

— wuH(OpMaILHIO O 0J3a]]a4ax U CUCTEME OLICHUBAHUS;

— CBEIEHHs O TOM, Kakasg HH(OpMamus O pe3yibTaTax IMPOBEPKH PELICHHUS COOOIIAeTCs
YYaCTHUKY.

[Tpy moAroTOBKE MaTepHANIOB 3a/1a4 MOXKET, HAIpUMEp, UCIOJIb30BaThCs cuctema Polygon
polygon.codeforces.com, HOMOJHUTENbHBIE METOIWYECKUE PEKOMEHAALMU MO pa3padoTKe 3agad
npuBeaeHsbl B [Ipunoxenun 2.

1.3.3.3. TemaTuka 3aaaHui

— 3amaHust Ha BBIBOJ (POPMYIIBI, BEPHOH MPH JTFOOBIX TOMYCTHMBIX BXOJAHBIX JaHHBIX.
— 3aganus Ha pa30op ciIyyaes.

— 3aganus Ha yMeHHE paboTaTh C 1aTaMu U CO BPEMEHEM.

— 3amaHus HA MOJICTMPOBAHNE OMUCAHHOTO B YCJIOBUU 33/1a4H MIPOIIECcCa.

— 3aganus Ha nepedop BapUaHTOB.

— 3apanus, TpeOyromme oOHapyKEHUS KAaKUX-TO 3aKOHOMEPHOCTEH.

— 3agaHus Ha aHAJIU3 CTPOKOBBIX TAHHBIX.

— 3amanus Ha 00pabOTKY YHCIOBBIX MaCCHUBOB.

1.3.3.4. MeToaunka npoBepKu 3agaHuii

Pemennem 3amaum sBIsleTCSl TporpaMMa, HamMCaHHas Ha OJHOM W3 JOCTYIHBIX Ha
ONUMITHAJIE SI3BIKOB TPOTpaMMHUpOBaHMsA. JlJis TPOBEPKHM W OLECHUBAHHS PEHICHUH KIOpU
UCTIOJIb3YEeT aBTOMATHYECKYI0 TECTUPYIOIIYIO CUCTEMY.

Ha mnpoBepky oTmpaBisieTcsi HCXOAHBIM TeKCT mnporpammbl. [Ipum oTmpaBke pelieHus
Ha TIPOBEPKY YYACTHUK YKa3bIBaeT, C HCIIOJB30BAHMEM KAaKOTO S3bIKa MPOTPAMMHUPOBAHHS W
KOMITHJISITOPAa BBITIOJTHEHO pemieHne. Pa3Hble perieHusi, OTIpaBlieHHbIE Ha MPOBEPKY, MOTYT
UCIIOJIb30BaTh Pa3HbIe S3bIKM MPOrPAMMHUPOBAHHUS H/UITH KOMITHJIATOPBI.

[lpucnanHas mporpamMma KOMIMJIMPYETCS C MCIOJB30BAaHMEM CTPOKH KOMITMJISALMH,
YCTaHOBIICHHOH JKIopH. Ecim xoMmuisiiys 3aBepiiaeTcsi HEyIaqHO, YYACTHHUKY COOOIIAeTCs, UTO
pe3ysbTat npoBepkH ero pemienus — Compilation Error.

[Iporpamma 3amyckaercss Ha Tectax. JIJisi KaXXaoro TecTa, Ha KOTOPOM OBUT BBIMOJHEH
3allyCK, YCTaHaBJIMBACTCS pEe3yJIbTaT BBINOJHEHHs Ha 3TOM TecTe. BepHbIi OTBET Ha TecT,
BBIJJAaHHBII TpU  COONIOJIEHUHM YKa3aHHBIX B YCIOBMM 3a/laud OTPaHUYEHUH, COOTBETCTBYET
pesyabrary OK. JIns HEBEpHBIX OTBETOB BO3MOXKHBI Pa3IMYHBIE PE3YJIbTATHI BBITIOTHEHUS
B 3aBUCHUMOCTH OT OIIMOKH, HAIIPUMeEP:

- Wrong answer — HeBepHHﬁ OTBET HaA TCCTEC,
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— Runtime error — omm6ka BEIIOTHEHUS Ha TECTE JINOO HEHYJIEBOM KO/ BO3BpaTa;

— Time limit exceeded — npeBbIIIEHO OrpaHUYCHUE BPEMEHH Ha TECTE;

— Memory limit exceeded — npeBbIlIeHO OrpaHUYCHUE IO TAMSTH Ha TECTE.

JlonyckaroTcs Apyrue BapuaHThl pe3yJibTaTa IPOBEPKU Ha TECTE.

Korna mporpamma 3amyckaercsi, €l yKa3aHHBIM B YCIIOBHH 3aJla4d CIIOCOOOM TepelaroTcs
BXOJHbIC JaHHble. Hambonee TUMUYHBIM SBIAETCS HCHOJB30BAaHME JUIS BBOJA JIAHHBIX
CTaHJApTHOIO MOTOKA BBOJA WM TEKCTOBOTO (ailyia ¢ onpereaEéHHbIM B YCIOBUM 33a4l UMEHEM,
pa3sMEeLEHHOI 0 B KaTajore 3aIycka.

CnenaHHbIi IPOrpaMMON ONMMCAHHBIM B YCJIOBUM 3a/1a4M CIIOCOOOM BBIBOJI COXpaHSETCA U
IpOBEpPSAETCSl C  HCHOJIb30BAaHMEM  Pa3pabOTaHHOM  IMPEIMETHO-METOIMYECKOH KOMHCCUEH
IIPOBEPSIONIEN TIPOIPAMMBI.

[Tpu 3amycke nmporpamMmbl y4acTHHKa TECTHPYIOIIAsi CUCTEMa KOHTPOJIUPYET BpeMsl pabOThI
pELIeHUS U MCII0JIb30BAaHHYIO aMSATh.

B ycnoBum kaxmoil 3ajauM JOJDKHBI OBITH NMPUBEIECHBI NMPUMEPHl BXOJHBIX U BBIXOJHBIX
JAHHBIX JJ1s1 3TOM 3a1aun. Pelenne yyacTHUKa 3allyCcKaeTcsl Ha TecTaX U3 IPUMEPOB, IPUBEIEHHBIX
B YCIIOBHM 33JiayM, pe3yJbTaT paboThl Ha 3THUX TecTax cooOuiaercs ydacTHUKY. [Ipu Hamuumum
TEXHUYECKOH BO3MOXKHOCTH PEKOMEHJYETCs IMOKa3blBaTh IOJHBIN NMPOTOKOJ NPOBEPKU (BBIBOJ
OpOrpaMMbl, BBIBOJI OIEPALMOHHONW CHUCTEMbl O BO3HUKIIUX HCKIIOYEHUSX, KOMMEHTapui
IIPOBEPSIOLIEH pOrpaMMbl B Cllydyae HEIMPAaBUIBHOTO OTBETA) HA TECTAX U3 YCIOBUS 3a4a4U.

Bo Bpems Typa ydacTHUKY MOXET cooOmarbest HHpopManus 0 pe3yibTatax MpOBEPKH €ro
pemienus. Boamoxuble GopMbl co0OIIaEMOi HHPOPMAIIH:

— YYacTHHUKY cooOuiarorcs Oaibl, HAOpaHHBIE PELICHUEM, U pe3yJIbTaT MPOBEPKU pEIICHUS
Ha kaxaoM Ttecte («OK», «HenpaBunbHblit 0TBeT», «[IpeBpillIeHO MakCUMallbHOE BpeMsi paboTh» U
T. A.). CaM# T€CTBI TPH 3TOM HE COOOIIAOTCS;

— YYaCTHHMKY COOOIal0TCsd TOJbKO Oaisbl, HaOpaHHble pemeHneM. MuHdopmanus o
NPOXOKJEHUN OTAEIbHBIX TECTOB HE COOOIIAIOTCS;

— YYacTHUKY cooOmaercss uHpopMalus O MPOXOKJIEHUU TOJIBKO 4YacTU TecToB. OO0 3TuxX
TeCTaX MOMKET COOOIIAThCs Kak JeTalibHas MH(pOpMalus, TaK U TOJBKO KOJIMYECTBO HAOPAHHBIX
O6amutoB. O pesynbTaTax NpPOBEPKM Ha OCTAJIbHBIX TeCTaxX YYaCTHUKY HWH(popMalus He
npefocTaBiseTcs. TUNWYHBIM  BapHaHTOM HCMOJB30BAHUS TAaKOM YacTUYHON HH(popManuu
ABJISIETCS ClTy4yal, KOrjla MaKCUMallbHbIE 110 OFPaHUYEHHSIM TECTHI (IIPEATNOIararoife peaan3alnio
Haubosee 3(h(PEeKTUBHOTO pelIeHNs) BhIIEISIIOTCS B Ipynmy, oneHuBaemyto B 30-60% oT momaHoro
Oayuta, ¥ pe3yJabTaT MPOBEPKU HA 3TOW TpyMIe SBISETCS CKPBITHIM OT Y4YaCTHHKA, & OTKPBITHIM
SBIISIETCS PE3yJbTaT MPOBEPKHU HA TecTax, He TpeOyromux Hanbosnee 3(h(heKTUBHOTO PELICHHUS;

— YYacTHHUKY COOOIIAeTCsl TOJIbKO pe3yJbTaT MPOBEPKU HA TECTaX M3 YCJIOBUS (OLIEHUBAEMBIX

B 0 6asioB).
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Jlonyckaercsi coueTaHue pa3HbIX (hopM coolIaeMoii nHpopMaluu o pe3yibTaTax IpOBEpKU
B Pa3HbIX 3a7auax.

Ha mKoiapbHOM M MyHUIMIAIBHOM 3Tale pEeKOMEHAyeTcsl cooOIarh WHGOPMALHUI0 O
pe3ylbTaTax MpOBEpKH BO BpeMsi Typa. IIpu moTecToBOil OleHKE pPEKOMEHIYeTCsl YKa3bIBaTb
pe3yNbTaT MPOBEPKU HA KAXKIAOM TecTe WM Oallibl 3a KaXAyro nojazaaady. Ilpu oueHke TONbKO
MOJIHOCTBIO PEIICHHBIX MOJ3aJa4 PEKOMEHIYETCsS YyKa3blBaTh PE3yJIbTaT HAa KaXJAOM TECTe WU
OaJutbl 3a MoJ3agady WJIM BapHaHT «IepBasi OMMOKa» KaKk HA PETHOHAIBHOM M 3aKIIOYUTEIEHOM
sTane (yKa3bIBaeTCs HOMEp MEPBOro HE MPOIISAIEro TeCTa U THUIT OIIUOKH HA HEM).

1.3.3.5. Meroauka oueHUBAHUSA 3aaAHUIH

Kaxxnoe 3aganue oleHMBaeTCs M3 MaKCHMajbHOro Oalljla, yKa3aHHOTO B YCJIOBUHU 3aJaud
WIH B JPYTUX JOKYMEHTaX, JOCTYIMHBIX YYacTHHUKaM, — JTUCTa ¢ MHGopMaluei o 3agadax, mpaBuil
OJIMMITUAbI, TAMITKM yYaCTHHKA U T. 1. PeKOMeHayeTcsl OlleHUBaTh BCE 3a/1a4dl U3 OJIMHAKOBOI'O
MakcUMasibHOTo 0asia, Hanmpumep, 100 6amios.

Jiis xaxaon 3agadu HEOOXOAMMO MPETYyCMOTPETh BO3MOXHOCTH IOyYEHHS] YaCTUYHOM
oueHku. /s 3TOro B YCIOBHM 3aJauyd MOTYT OBITh YyKa3aHbl I0J33aJaud — BapHaHTHI
JIOTIOJIHUTEIbHBIX OrPAaHUYEHUN Ha BXOJHbBIE JIaHHBIE, KOTOpBIE YINPOLIAIOT pPELICHHE 3aJayM.
ATNBTEpHATUBOI SIBISIETCS MOTECTOBAas OLIEHKA, KOTJa Ka)Ibld MPOMIEHHBIM TECT OLEHUBAETCS
onpeAenéHHBIM KOJIMYECTBOM 0asioB.

CucreMa olIeHUBaHMS KaXKJOM 3a/1a4Ml YKa3bIBaeTCs B YCIOBUU 3a/1a4yn. Eciu ucnonb3yroTes
oO1Ire cXeMbl OLIEHUBAHUS B pa3HbIX 33/1a4ax, HallpuMep, AJIs KaKJI0M 3aa4il yKa3aHbl 03aauu
U OTpe/ieNieHbl 3aBUCUMOCTH MEXJY HUMH, HHPOpMAIUs 00 3TOM MOXKET ObITh yKa3zaHa B JAPYTUX
JIOKYMEHTaX, IOCTYIIHBIX Y4aCTHUKAM, — JJUCTE C MH(pOpMaLuel o 3aJadax, IpaBujiax OJIUMIINA/IbI,
namsTKe yYacTHHUKA U T. T1.

[Tpu ucnonb30BaHUM MOTECTOBOW OLIEHKH KaXJIbIil TECT OLIEHUBAETCS OTAEIBHO YKa3aHHBIM
B YCIIOBUM 3a7aud 4ucioMm OamnoB. bamn yyacTHuka 3a 3ajady paBeH CyMMe OallJIOB 3a TECTHI.
B ycnoBumn 3agaum MoryT ObITh yKa3aHbl XapaKTEpPUCTUKHM Habopa TECTOB, HAIpUMEp, IO0Js WIN
CYMMAapHBbIH 0aJlj1 TECTOB, MOAXOASIINX 110 HEKOTOPBIE TOTIOTHUTEIbHbIE OTPAHUYEHUSI.

[Tpu mcnonp30BaHUM MMO/3a/1a4 TECTHI K 3a/lade pa30OMBAIOTCS HA TPYIIBI, Kaxaas rpymnmna
COOTBETCTBYET OJHOW mojn3amade. J[ns kakaoil moj3anaud yCTaHABIMBAETCS €€ «CTOMMOCTBY
B Oayuiax. Y4acTHUK MOJy4yaeT Oayuibl 3a 1M0/A3a4a4y, €CJIU BCE TECThI IPYIIIBI AJIS 3TOM Mo13a1auu
npoigeHsl. B ycrnoBum 3amaunm MOTyT OBITh YKa3aHbl JIOTIOTHHUTEIbHBIE OTPaHUYCHHS Ha
HauuclieHue 0aJUIoB 3a MOJ33ajady, HallpuMep, TpeOOBaHUE MPOXOXKJIEHHS TECTOB HEOOXOIUMBIX
noj3aaay.

Jlonyckaercss KOMOMHUPOBAaHHAsl CHUCTEMa OILICHMBAHMS, KOTJa 3a HEKOTOpbIE IM0/3a/Ja4u

0aJUTbl HAYUCIISIOTCS TOJNBKO B Cllydae TMPOXOXKACHHUS BCEX TECTOB, a B JPYTHX I0/3a/1a4dax
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UCTONb3yeTcsl MoTecToBast oueHka. MHdpopmanus o0 3ToM 10/kKHA OBITh yKazaHa B YCIOBHHU
3aJauu.

Tectpl, npuBeIEHHBIC B YCIOBUH 3a/1a4l B Ka4eCTBE NMPUMEPOB, olleHUBaroTcs B () Oayios.

JUi IIKOJNBHOIO 3Tana B KAYeCTBE OCHOBHOW PEKOMEHAYETCS IOTECTOBAsI CUCTEMA OLICHKH.
WckmroueHust COCTaBISIOT 3a7aydl C OTBeTaMu Buaa «Jla/Her» (MX HE cieayeT AaBaTh MHpU
MIOTECTOBOM CHCTEME OIICHKH, T. K. TOTJa JIETKO MHUIIETCS pelieHue, HaOuparomiee Ooubiioe
KoJIn4ecTBO 0auioB) M T. 1. Ecnm mcmonb3yercss moTecToBas CHCTEMa OLGHKM M OJHHM M3
BapHUaHTOB BbIBOJIA IpOrpaMMsl siBiisieTcst «No solutiony» i ero aHanoru (BbIBOJ CIELHMAIBHOIO
3Ha4yeHus1, Harpumep, yrciaa 0 win -1 1Opu OTCYTCTBUM pEIIEHHs), TO TECThl, B KOTOPbIX OTBET
SBJISIETCSI TaKUM, JOJDKHBI OLlEHUBAaThCcs He Oosee, ueM B 20% ot monHoro Oasmma. Jlomyckaercs
TaKXe CHEIHMaIbHOE YCIOBHE JUIS OLICHWBAHHS, YTO PEIICHHS, BBINAIONINE MPABUIBHBINA OTBET
TOJIbKO Ha TecTax Buaa «No solution» onenuBarotcs B 0 6aios.

1.3.3.6. UcnoJib30BaHMe TeCTUPYIOLIEH CHCTEMBI

Opraau3atopsl MIKOJIBHOTO WM MYHHIUMIAIBFHOTO 3Tala MOTYT YCTAaHOBUTh M HACTPOUTH
COOCTBEHHBIN SK3EMIUISIP TECTHPYIOIIEH CHCTEMBI JTUOO HCIOIB30BATH TECTUPYIOUIYIO CHCTEMY,
JOCTYIHYIO 110 MoJiesu «software as a service», Hanpumep:

— Slunpexc-konrect https://contest.yandex.ru;
— Codeforces https://codeforces.com;
— Cucrema OL] «Cupuycy https://uts.sirius.online.

B cnydae ecnu IIKONBHBIA 3Tam Ui BCEro pPervoHa MPOBOAMTCS MO OOIIMM 3aJaHMSIM,
pPEKOMEHAyeTCsl  MCIOJIb30BaHWE OOIIeH TeCTUpYIOLEH CHCTeMbl JUIsi BCErO0  pEeruoHa.
MyHUIMNIATTBHBIA 3Tall PEKOMEHYETCsl TPOBOAWTH C HCIIOJIB30BAaHHEM OOIICH TeCTUPYIOMIeH
CHCTEMBI JJIsl BCETO PeruoHa.

1.3.3.7. Heo6xoauMoe MaTepuaIbHO-TeXHHYECKOE 00ecneueHne

B nononHeHue k MarepHallbHO-TEXHUYECKOMY 0O0€CIeUeHHI0, YKa3aHHOMY B pasnene 1.4,
Ha KOMITIBIOTEPAX YYAaCTHUKOB JIOJKHBI OBITh YCTAHOBJICHBI KOMIIMJISATOPBI U Cpelbl pa3padOoTKu
JUTSL MCTIOJIB3YEMBIX Ha COOTBETCTBYIOIIEM JTAre S36IKOB porpaMMupoBaHusi. CCBUIKH Ha PECypChI
B lHTepHeTe, coeprkaliiye KOMIUISTOPBI U Cpebl pa3padoTky, yka3aHbl B [Ipunoxenun 3.

[Tomumo OC, KOMIUIATOPOB U Cpel pa3pabOTKH, Ha KOMITBIOTEPAX YYAaCTHUKOB MOKET
ObITh ycTaHOBJE€HO jomnosiHuTenbHOe I[IO (dailioBble MeHeIKephbl, TEKCTOBbIE PEAAKTOPHI,

nporpammel it uteHus: PDF-gaitnos), Hanpumep:

Far Manager;
- Vim;
— Sublime Text;

— Geany;,
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— Adobe reader;
— PENaKTOPhI JIEKTPOHHBIX TaOIUII.

1.4. Heo0xonmMoe MaTepHaIbHO-TEXHHYECKOe oOecriedyeHHe ISl BbITOJIHEHUs
OJIMMIIMATHBIX 32JaHUH IKOJIbHOI0 U MYHUIIMNIAIBHOIO 3TANA OJIUMIHAABI

Kaxnaplif  y4acTHUK J0KeH ObITh oOecredeH paboyuM  MECTOM, OCHAIIEHHBIM
COBPEMEHHBIM TEPCOHAIBHBIM KOMITBIOTEPOM WM HOYTOYKOM. XapaKTePUCTHKH KOMITBIOTEPOB,
MPEIOCTABIICHHBIX YYaCTHUKaM, JOJDKHBI COBIAJAaTh JKOO pa3ivyaTbCs HE3HAYUTEINBHO.
KomnbioTepsl JOMKHBI ObITh OOBEIWHEHBI B JIOKATbHYIO CETh C JOCTYIIOM K TECTHPYIOLIeH
cucteme. [loctyn B MIHTepHET peKOMEHIyeTcsl 3alpeTUTh, 32 UCKIIOYEHHEM MpPU HEOOXOAUMOCTH
JIOCTYTIAa K CEpBEPY TECTUPYIOIIEH CUCTEMBI.

[IpeameTHO-METOANMYECKAST KOMUCCHUSI MOXET MPUHSITH PEHICHUE Pa3pelIuTh y4aCTHUKAM
UCIIONIb30BaHUE CBOMX KIaBUATyp H Mblmeil. KnaBuaTypel M MBIIIM HE JOJDKHBI  OBITh
nporpaMMupyeMbiMi. Mcronb30BaHre KIaBUATYp HE JOJDKHO JOCTaBIATH JUCKOMGOpTa APYyrum
y4acTHUKaM onumnuaael. Ha wucmonb3yemble KIaBUATyphl UM MBI MOTYT OBITH HAaJO>KEHBI
JIOTIOTHUTEIIbHBIC TPEOOBAHMS.

3amaHus TUpPaXHUPYIOTCS Ha Jmcrax Oymarm ¢opmara A4 wmmm AS. Jlomyckaercs
MPEOCTaBlIeHUE JOCTYNa K DIEKTPOHHBIM BEpCHUAM 3aJaHuil B HHTepdeiice TecTupyromeit
cuctembl. B ciyuae mpemocTaBiieHHs SJEKTPOHHBIX BEPCUU 3a/laHUil paclieyaTaHHbBIE 3aJaHUs
MOTYT HE TIPEIOCTABIISATHCS.

VYyammmcst mpepocTaBisercs Oymara W MHChbMEHHBIE MPUHAJICKHOCTH IS YEPHOBBIX
3anuceid. [Ipu 3ToM 4epHOBUKU HE COOMPAIOTCA MOCE OKOHYAHUS Typa U HE MPOBEPSIOTCS.

JlomonHUTENbHOE MaTepHaNbHO-TEXHHUECKOe olecredeHrne (MporpaMMHOE OOecreueHue,
KOMITHJIATOPBI, CPEJIbl pa3pabOTKH) MPU UCIIOJIIB30BAHUU HA COOTBETCTBYIOIIMX 3TANaxX Pa3IMUHBIX
BHJIOB 3aJ1a4y IPUBEACHO B OMMCAHUM STUX BUOB 3a7a4 B paznene 3.

CooTBeTcTBYIOIIAs MNPEIMETHO-METOANYECKas KOMHUCCHUSL 3apaHee YTBEPHKAAEeT CIUCOK
MPOrPaMMHOTO OOecTeueHusi, KOTOPhIA OyJIeT HCMONb30BAThCs IS MPOBEACHUS IIKOIHHOTO WU
MYHUIUTIAJIFHOTO ATANOB U IOBOJUT 3TY MH(GOPMAIIMIO JIO CBEJACHUSI YIACTHUKOB M OPraHU3aTOPOB
OJIMMITHA]IBI.

1.5. IlepeyeHb CHpPaBOYHBIX MATEpPHAIOB, CPEACTB CBA3M U  3JIEKTPOHHO-
BbIYHMC/IUTE/]bHON TEXHUKH, Ppa3pelieHHbIX K HCHOJb30BAHHI0 BO BpeMsi MPOBeIeHUs
OJIMMITUA/bI

[ToMmuMo KOMIIBIOTEPA, MPEJOCTABICHHOTO OpPraHU3aTopaMu COOTBETCTBYIOIIETO ATamna
B Clly4ae €ro MpOBEJACHUS B KOMITBIOTEPHOW (opMe, yJaCTHHUKAM 3alpemiaeTcs MOJIb30BaThCs
TOOBIMU DJICKTPOHHBIMU yCTPOWCTBAMH, B TOM YHWCJIE JAPYTMMH KOMITBIOTEpAMH M HOYTOYKaMmH,

MOOUIIbHBIMHU TCJIC(I)OHaMI/I n CMapT(I)OHaMI/I, SJICKTPOHHBIMHA KHHUT'aMH, IIIaHIICTaMHU,
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aNeKTpoHHBIMU Yacamu, CD- u MP3-muieepamu, mo0bIMH HayIIHUKAMH.

VYyacTHUKaM  3alpelaeTcss IOJb30BAThCS  JIIOOBIMH  DJICKTPOHHBIMH  HOCHUTEISIMHU
uH(pOpMAIHK, B TOM YHCIIe KOMITAKT-TUCKaMU, MOTYJISIMU (IICII-TIaMSITH, KapTaMH TTaMsTH.

VYyacTHHKaM pa3peniaeTcsi MOJIb30BAThCS UYUCTHIMH JIUCTaMH, B TOM YHCJE JIHCTaMHU
B KJIETKy, a TaKXe NHUChbMEHHBIMH INPHHAIICKHOCTAMHU: PYYKOH, KapaHJalloM, CTHUPATEIbHOM
PE3UHKOM, IUPKYJIEM, JIMHEUKOH.

Jns  KaXIOoro OCHOBHOTO SI3bIKa MPOTPAMMHPOBAHHMSI MM  CPEIbl  BHPTYalbHBIX
UCTIOJIHUTEIICH HA KOMITBIOTEPAaX YYACTHUKOB WJIH B JOKAJIBHOH CETH pa3MeIaeTcs JTOKyMEHTAIIUs.
Takke peKOMEH/IyeTCsl YCTAaHOBUTh WJIM CIENaTh JTOCTYIMHON JOKYMEHTAIMIO IO JOMOTHUTESILHBIM
S3bIKaM IPOTpaMMHpPOBaHMA. JlomycTMMO Takke NpH OrpaHHMYeHHMH Joctyna B HMHTepHeT
COXPaHUTh JOCTYII K CaiiTaM ¢ IOKYMEHTAIIMEH 110 S3bIKaM IPOrpaMMUPOBAHUSI.

VYyacTHUKaM KaTerOPUYECKH BOCIPEIIAeTCS  II0JIb30BAThCS  JUIS  peleHus  3ajgad
MHCTPYMEHTaMHU HCKYCCTBEHHOT'O HHTEIUICKTA.

1.6. Kputepuu U MeTOANKA OLIEHHBAHUS BBINMOJHEHHBIX OJTUMIIMAHBIX 3a1aHUMH

Cucrema ¥ METOJIMKA OLCHUBAHMS OJIMMITMA/IHBIX 3a/laHUN JTOJDKHA TTO3BOJISATH OOBEKTUBHO
BBISIBUTH PEAbHBIA YPOBECHB MOATOTOBKH YYaCTHUKOB OJIMMITHA/IBI.

[MpuHUMOB GOPMYIUPOBAHHS KPUTCPUECB U METOIMKHU OIICHKU OJIMMITMAIHBIX 3aaHUM s
Ka)XJIOT0 TUIA 33J[aHUil IPUBEICHBI B COOTBETCTBYIOIIMX MYHKTaxX pasjena 3.

1.7. Ucnosb30oBaHne Y4eOHOIl JUTEPaTYypbl U WHTEPHET-PECYPCOB NMPH MOATOTOBKE
IIKOJIBHUKOB K OJTUMITHA/IE

[lpy MOArOTOBKE YYaCTHHKOB K IIKOJLHOMY M MYHHIUIIAIBHOMY JTamaM OJMMITHA]IbI
11e71ecO00pa3HO MCIOIb30BaTh CIIEAYIONINE HIDKEPHUBEICHHBIE HCTOYHUKH.

— https://informatics.msk.ru — calT JWCTAHIIMOHHOW TOATOTOBKA K OJIMMITHAAaM TI0
uHpopMaTHKe

— https://edu.sirius.online — Cupuyc Kypchl

— https://neerc.ifmo.ru/school — apxuB MaTepuanoB pa3IMYHBIX OJUMITHAJ 10 HHHOPMATHKE
JUTSL IIKOJTBHUKOB

— https://codeforces.com — calT OHIAHH-COPEBHOBAaHUI O WH(POPMATHKE Ui Pa3HOTO
YPOBHSI CIIOHOCTH

2. ITpogpuib «McKycCTBEHHBIH HHTEIEKT)

2.1. O6mue NMPUHOUNBI NPOBEAEHHs OJUMNHUAALI Mo npopuio «MckyccTBeHHBI

MHTEJJIEKT

2.1.1. OcHOBHbBIE MPUHITHIIBI

Onumnuana no npopuno «VCKycCTBEHHBIH MHTEIUIEKT» MPOBOJUTCS C MCIOJIb30BaHUEM

KOMITBIOTEPOB.
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Kaxplif yuaCTHUK pa3MeIIaeTcs 3a BbIIEIECHHBIM €My pabo4uM MECTOM B COOTBETCTBHH C
IUTAHOM Pa3MEILEHUs YYaCTHUKOB, IIOATOTOBICHHBIM OPTKOMHTETOM COOTBETCTBYIOLIETO JTalla.

Ilepen HavanoM KakIOro Typa BCE KOMIIBIOTEPHl YYAaCTHHUKOB JOJDKHBI HaXOAWMTHCS BO
BKJIFOUEHHOM COCTOSIHUHU.

Ha xaxaom paGouem MecTe y4yaCTHUKA JOJDKHBI pa3MeIaTbCsl paclieyaTaHHbIE TEKCThI
yCIIOBUHM 3ajay (€clid OHU HCHOJIB3YIOTCS, JIOIYCKAaeTCs HCIIOJIb30BAHME 3JIEKTPOHHOM Bepcuu
YCIIOBHI, B 3TOM CJIy4ae OHM JIOJDKHBI OBITh JIOCTYIHBI B MHTEp(]elice TeCTUPYIOIIEH CUCTEMBI) U
JUCT € JIOTMHOM M IMapojieM Ul BXO0Ja B TECTUPYIOILYK CHCTEMY (€CIM Ul aBTOpU3ALUU
UCIMOJB3YIOTCS JIOTMH U Napoiib). B pacnopsikeHne yyaCcTHHKOB TakXkKe JIOJDKHA MPEIOCTaBIAThCS
IaMATKAa Y4aCTHHUKA OJMMIIMAAbI. BO3MOKHO Takke NpeNOCTaBICHHE YKa3aHHBIX MaTEpHUajoB B
AJIEKTPOHHOM BHJIE.

YyacTHHKaM pa3peniaeTcs 03HaKOMUTBCS € YCIOBUAMU 3aJa4 U MPUCTYIIUTD K UX PELLIECHUIO
TOJIBKO IOCJIe Haydaja Typa. PacredaraHHble TEKCTbl YCIOBHMM 3a7ay JOJKHBI ObITh pa3MEIEHbI
TakuM 00pa3oM, YTOObl yYaCTHUKM HE MOIJIM CBOOOJHO O3HAKOMHUTBHCSA C HMMHU JO Hayaja Typa
(HampuMep, yIIakoBaHbl B HEIIPO3pauHblii KOHBEPT WM Pa3MELLECHbI JIMIEBON CTOPOHOM BHU3).

Bo Bpems Typa yd4acTHUKM He BIpaBe OOIIATbCS APYyr € JPYroM WIM CBOOOIHO
IIepeEMEIAThCS 110 ayIUTOpPUM. BBIX0a U3 MecTa MpoBEAEHUs OJIMMIIMA/IBI U BXOJ B HETO BO BpEMs
Typa BO3MOKHBI TOJIBKO B COIIPOBOKICHUH JIEKYPHOTO.

IIpn KOHTpOJE BpPEMEHHM TECTUPYIOLIEH CHUCTEMOM MNPUEM pELICHUH aBTOMAaTUYECKU
IIPEKPAILAETCs, OTIPABKA PELIEHUH B TECTUPYIOLIYIO CUCTEMY IIOCIIE OKOHYaHMS Typa HEBO3MOXKHA.
B cinydyae BO3HMKHOBEHMsI BO BpeMsl Typa cOOeB B pabdoTe KOMIIbIOTEpa WM HCIOJIb3yEMOTO
IIPOrpaMMHOT0 oOOecreueHuss BpeMs, 3aTpauy€HHOE Ha BOCCTAHOBJIEHHE pabdOTOCIOCOOHOCTH
KOMITbIOTEPA, MOXKET OBITh KOMIIEHCMPOBAHO IO PEIICHHUIO XKIOPU, €M cOOi MpOM30LIEN HE IO
BHHE yYaCTHHUKA.

OTBETCTBEHHOCTh 32 COXPAHHOCTh CBOMX JTAHHBIX BO BpPEMs Typa KaXKIblli y4aCTHUK HECET
camMoCTOsITeNbHO. YTOOBI MHHMMM3UPOBATH BO3MOJKHBIE MOTEPH JIAHHBIX, YYAaCTHUKH JOJKHBI
CBOEBPEMEHHO COXPAHATH CBOU (hailiibl.

2.1.2. OcobenHoCTH MOKAa3a padoT

B cnydae umcnonb3oBaHWs OHJIAMH-TECTUPOBAHMS, MPU KOTOPOM pE3YyJbTaThl MPOBEPKH
pelieHnit coo0IaTes y4acTHUKAM OJIMMIIMAJIbI BO BpEMS Typa, 10 Mepe TOro Kak OHU CTaHOBSITCS
W3BECTHBI, YYACTHUKH ITOCJIE OKOHYAHUS Typa 3HAIOT CBOU PE3YJIBTATHI.

Opranuzarop COOTBETCTBYIOLIETO ATana MyOIUKYeT Ha CBOEM caiTe 3aJlaHus OJIMMITUA/IbI U
pazbop 3amad. B ciyyae KOMIIBIOTEPHOTO MPOBEIAEHHUS Typa TakKe MyOJUKYIOTCS TECThl W
pELICHUs, MOATOTOBIICHHBIE IIPEAMETHO-METOANYECKOM KOMUCCHUEH, BO3MOYKHO IIPENOCTaBICHUE

BO3MOXHOCTH pCHICHUSA 3a/1a4 BHC 3a4ué€Ta IMOCjIe OKOHYAHMS Typa.
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2.1.3. OcoGeHHOCTH NpoLeyPhI ANe ST

VYyacTHHK, HE COTJIACHBIM C OLICHMBAHUEM €0 PEUICHUM, UMEET MPaBO MOJIATh ANEIUISIHUIO.
[IpeameToM anesuIsiiuu ABJISIETCSI HECOOTBETCTBUE BHICTABICHHOW OLICHKU KPUTEPUSIM OLEHUBAHUS
pemenuii. CoaepkaHue 3aAaHui, KPUTEPUH U METOJMKA OICHUBAHUS HE MOTYT OBITh MPEIMETOM
aneJuIsIIuy ¥ TIEPecCMOTpPy HE ToJIexkaT. B 4acTHOCTH, MpeIMeToM amneuIsIiuid HE MOXKET OBbITh
pacmpezeneHue 06auIoB 32 KaKUE-TO KOHKPETHBIE TECThI, YACTHBIC CITyYau PEIICHHH U T. II.

[IpeameTom anemisaiuy B 3a/1a4ax 10 UCKYCCTBEHHOMY MHTEIIJIEKTY MOKET OBITh:

— HECOOTBETCTBUE TECTOB YCIIOBHIO 3a/1a4H;
— HEKOppeKTHas paboTa MPOBEPSIONIEH MPOTrpaMMEbI, T. €. MPABWIBHBIN BBIBOJ PEIICHUS
YYaCTHUKA OJIMMITHA/Ibl 3aCUUTHIBACTCS KaK HEMPABUIIbHBIM.

OprkoMUTET YCTAaHABIMBAECT CPOKH M PEIVIAMEHT IOJA4M aneUIsui, OJHAKO CPOK, B
TE€YEHUE KOTOPOTO MOTYT OBITh IMOJAHBI ANEIUISAIINH, JOHKEH COCTABIIATH HE MEHEE OJJHOTO Yaca.

OcHoBaHMEM [Jis TNPOBEACHUS ale/USIUU SBJIAETCS 3asBJIICHHE YYacTHUKA Ha WM
npeceaaTens ane;usIIHOHHON KOMUCCHH, HAIMCAHHOE 110 YCTaHOBIIEHHOM (hopme.

[To pe3ynbraraM pacCMOTPEHUS aNEIUISIIUN BEIHOCUTCS OJTHO U3 CIICIYIOIIUX PEIICHUINA:

— OTKJIOHHTH aIeJUISIUIO, COXPAaHUB KOJUYECTBO OAILIOB,
— YAOBJIETBOPUTH AMEIUISIHNIO C TOHMKEHUEM KOJTMYeCTBa 0alioB;
— YAOBIETBOPUTH AMEIUISIIHIO C TOBBIIICHHEM KOJIHMYECTBA OalIOB.

Pemenne mo kaxmoil amemasnuu oQopMIsIeTCs MPOTOKOJIOM YCTaHOBIEHHOTO BHUJA,
KOTOpPBI TOJNUCHIBAETCS YJIEHAMHU aNeJUIIMUOHHON KOMHCCHM, NPHUHUMAaBUIMMU YYacTHE B
paccMOTpeHHH amneuisiuuu. Ha OCHOBaHMM MPOTOKOJOB PAaCCMOTPEHHS amnelIs iU BHOCATCA
COOTBETCTBYIOIINE U3MEHEHHS B UTOTOBBIE IOKYMEHTHI.

OKoOHUaTeIbHbIE WTOTU YTBEPKIAIOTCA JKIOPH C YYETOM pE3yJabTaTOB PacCMOTPEHHUS
aneJusIiui U T0BOAATCS A0 CBEJICHUS BCEX YYACTHUKOB OJIMMITHA/IbI.

2.2. llpunuunsl (pOpMUPOBAHNUS KOMILIEKTOB OJUMIHAJAHBIX 33JaHUIl IIKOJbLHOIO H
MYHHUIIUNIAJIBHOTO 3TAaNa OJIUMIINA/IbI

2.2.1. IkoJBHBIH dTAN AJIsl YYAIIUXCsl 5-6 KJIaccoB, MIKOJAbHBIA M MYHUIIMNAIbLHBIH
JTan JJIA yyamuxcs 7-8 kiaccos

Hdns  yuammxcst 5-6 Ki1accOB MPOBOAMTCS TOJBKO IIKOJBHBIM 3Talm  OJMMIIMA]IBI.
PexoMeHnyeTcsi mpoBeAeHUE OJIMMITMANBI B OJAWH Typ, MPOAOIKUTEIBHOCTh Typa oT 45 mo 90
MUHYT.

Jns yuanuxcst 7-8 KJ1acCOB MPOBOASTCS MIKOJIbHBIM U MYHHUIIUIATbHBIN 3Talbl OJIMMIINA/IbIL.
Pexomenmyercs mpoBeneHWE OJUMITHAILI B OJUH TYP, MPOJOJDKUTEIHLHOCTh Typa IIKOJBHOTO H
MYHHUIMTIIATBHOTO 3TanoB cocTtaiseT oT 90 1o 180 MuHyT.

Vka3zaHHBIC STambl IIPOBOAATCA MMPOBOAUTCA C UCITIOJIB30BAHHUEM SajlaHI/Iﬁ HECKOJIBKHX q)OpMI
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— 3aJlaHds C KPAaTKUM OTBETOM — 3aJIaHMs, OTBET Ha KOTOPHIC 3alHCHIBACTCS B BUIE OJHOTO
WM HECKOJIBKUX YHCesI, OJHOW MM HECKOJIBKUX CTPOK TEKCTa, C BBOJAOM OTBETa B TECTHUPYIOIIYIO
CHUCTEMY M C MOCIEAYIOIIeH aBTOMATUUECKOM MPOBEPKOIM OTBETA;

— 3aJIaHMs 10 TPOTrPAMMHUPOBAHHMIO C HMCIOJB30BAHUEM YHUBEPCATBHBIX S3BIKOB, TAKUX, KaK
Python, C++, Pascal, Java, C# u T. 1.

— 3aJlaHusl Ha aHalIW3 JIaHHBIX C HCIOJIb30BaHWEM OHMONIMOTEK i PadOTHl C JaHHBIMH,
OOBIYHO HCHONB3YEeTCS sI3BIK TporpammupoBanus Python. Takue 3amaHus peKOMEHIyeTcs
BKJIFOYATh TOJBKO B KOMIUIEKT MYHUIIMITAJILHOTO dTama JJis 7-8 Kiacca.

PexoMeHnnyercsi BKIIIOYaTh B BapvaHT 6-8 3ajaHuil pa3iMyHOM TEMATHKH U PA3JIMYHOTO
ypoBHS ciokHOCTU. [lepBas 3amada nomkHA OBITH JOCTYIHA MPAKTHYECKH BCEM Y4YaCTHHUKAM
OJIMMITHAJIBI, Jajiee CIOKHOCTh 3aJlaHUi JIOJDKHA Bo3pactarh. CII0KHOCTH TMOCIASAHEH 3amavu
JOJDKHA OBITh TakKoOW, YTOOBI €€ pelraad Y4YacTHUKH YpPOBHS MOOETUTENs MIKOJIBHOTO JTara
OJMMITHALI.

Bo3MoxHO cocTaBiieHHE€ BapuaHTa U3 OOJBIIEr0 4YWcia 3aJaHui, €CIu BapHaHT
COCTABJISICTCS M3 3aJIaHUK Pa3IMYHON (OopMBbI (HampuMep, Kak 3aJaHus MO MPOrPaMMHPOBAHUIO,
TaKk W 3aJaHusi ¢ BBOJOM OTBETa), YTOOBI AaTh BO3MOXKHOCTH YYaIlUMCS C Pa3UYHBIM YPOBHEM
MOATOTOBKA B 00JaCTH MNPOrpaMMHPOBAHUSI TPOSBUTH CBOM CIHOCOOHOCTH. B 3TOM ciiydae
OKOHYATEJIbHBINA 0ajT MOKHO BBICTABJIATH HE 10 CyMME OQJIJIOB 3a BCE 3aj]a4H, a 10 cymMMe 0aJuioB
3a (PUKCHUPOBAHHOE YHCIIO 33/1a4, 10 KOTOPBIM MOJTy4YeH HAWITYUIINil pe3ynbTar.

2.2.2. lIkoJAbHBIH 1 MYHHIMIAIBbHBIA dTanbI 1J11 yyamuxces 9-11 knaccos

Hna yuammxcs 9-11 xjmaccoB TPOBOAMTCS IIKOIBHBIA W MYHUIMMATbHBIA JTaIlbl
onuMmnuaabl. Jlanee yd4acTHUKM MyHHIMIIAIBLHOTO STama, HaOpaBIIMe HEOOXOAMMOE ISl YyYacTHs
B PETHOHAJIBLHOM JTare OJMMIIMAAbl KOJHMYECTBO OaljIoOB, YCTAaHOBJICHHOE OpPraHU3aTOPOM
PErHOHAILHOTO ATana OJMMIIMA/IbI, PUHUMAIOT YYacTHE B PETMOHAIBHOM dTare onummuanbl. C
y4eTOM JTOr0 pPEKOMEHAYeTCsS TpOBEJAeHHE ONUMMHUaasl B Qopmare, NPHOTMKEHHOM K
pPErHOHANBHOMY 3Talmy, HO ¢ YY4ETOM OoJjiee MUPOKOro 0XBaTa YYACTHUKOB.

Pexomengyercss mTpoBeACHHE OJUMMHAABI B OAWH Typ, TNPOJOJDKUTEIBRHOCTh Typa
HIKOJIBHOTO M MYHHUIIMIIAJILHOTO 3TanoB cocTasisieT oT 120 go 180 MunyT.

[IkonpbHBIA W MYHUIMOAIBHBIA OJTanmbl OIMMIHUAABI PEKOMEHAYETCS TPOBOJUTH C
WCIIOJIb30BAHUEM aBTOMATHYECKOW TECTHUPYIOIIEH CHCTEMBI, KaK MPaBHWIIO, TOW ke, 4To Oyner
WCITOJIH30BaThCS Ha PETHOHAILHOM dTare B JaHHOM PErHOHE.

Jlns mpoBeleHUsT OMUMIIHNAABI PEKOMEHAYETCS HCIOIb30BaTh 3aJaHUS IO MaTeMaTHKE,
3alaHds 10 aHalu3y JaHHBIX H MalIMHHOMY OOYYeHHIO C HCIOJBb30BAHHEM  S3BIKA
nporpammupoBanusi Python, 3aganust mo mporpaMMHUPOBAHUIO C UCIIOJIb30BAaHUEM YHHBEPCATHHBIX

S3BIKOB, TakuX, kak Python, C++, Pascal, Java, C# u T. 1.

42



PexoMeHmyeTcsl BKJIIOYATh B BAPUAHT IIKOJHHOTO M MYHHIIMIIAJIBLHOTO 3TANoB 6-8 3a1aHuil
Pa3IMYHON TEMAaTUKHU M Pa3IMYHOTO YPOBHS CIOXHOCTH. IIpw cocraBieHMHM BapwaHTa, C OJHOMN
CTOPOHBI, HE PEKOMEHIyEeTCS BKJIIOYATh 3a/1a4, TPEOYIOIIME 3HAHUS CIICIU(PUICCKUX aITOPUTMOB,
TEPMHUHOJIOTHH ¥ MOJeJIe MalllMHHOTO 00yueHus. B moboM ciaydae He ciaeayeT BKJIOYaATh Oojiee
1-2 TakKuX 3aJad, OHU JOJI’KHBI 6BITB MaKCHUMAaJIbHBIMH IIO CJIOKHOCTH, IIOMHUMO TaKHX 3aJa4d, B
KOMIUIEKT JOJDKHO BXOAWUTH HE MeHee 4 3amad, HE TPeOYIOIMX 3HAHUSA CIEHUPHUECKUX

aJrOPUTMOB U MOJENEN.

2.3. MeToau4eckue MoAX0/bl K COCTABJICHHIO 32JaHUI IIKOJIbHOI0 U MYHHIIUNIAIbHOI O
ITana oJIMMIINA/bI
2.3.1. TemaTuka 3aganui
— KOMOMHATOpHKa;
— TEOpHUsl BEPOSITHOCTEM;
— YCIIOBHasl BEPOSITHOCTb;
- (opmyIa noIHOI BEPOSTHOCTH;
- TeopeMa baiieca;
- mero1 Mounre-Kapro;
— JHUHEeiHas anredpa;
— BEKTOpBI U MaTPULIBL;
— YMHOXCHHEC MaTpHUIl;
— QaHaJIu3 JAaHHBIX;
- 00paboTKa JTaHHBIX;
— TMOJCYET XapaKTePUCTUK MO JaHHBIM;
— 3aJaHMs Ha pYy4YHYIO KJIacCU(UKAIUIO U KIaCTepH3allnIo;
— TPOrpaMMHUpPOBAHUE;
— 3alaHMid Ha BBIBO/{ q)OpMyJ'II)I, BepHOﬁ npu JIFOOBIX JOMMYCTUMBIX BXOAHBIX JaHHBIX;
- 3a/aHus Ha pa30op CIyvaes;
- 3a/laHus Ha MOJIEJIMPOBAHNE OIIMCAHHOTO B YCIIOBUH 3aJ1auy Tpolecca;
- 3a/laHus Ha iepebop BapUaHTOB;
- 3amaHusl, TpeOyromue 0OHAPYKEHUS KaKUX-TO 3aKOHOMEPHOCTEH;
- 3a/IaHUs Ha aHaJHU3 CTPOKOBBIX JAHHBIX;
- 3a1aHusi Ha 00pPabOTKY YMCIOBBIX MACCHBOB.
2.3.2. Ucnoab30BaHMe TECTHPYIOLIEH CHCTEMBbI
Opranuzaropam MIKOJIBHOTO W/WJIM MYHHIMIIAIBHOTO 3TANlOB MpEAaraeTcs HCIoJIb30BaTh
TECTHPYIOLIYIO CUCTEMY, JOCTYIHYIO [0 MOJIeNn «software as a servicen:

— Sunpekc-konrect https://contest.yandex.ru
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— Cucrema OL «Cupuycy» https://uts.sirius.online

— Codeforces https://codeforces.com/

2.3.3. MaTepuaibHO-TEXHUYECKOe o0ecrieyeHue

Ha xommnbloTepax AokHa ObITH YCTAHOBIIEHA Iporpamma Ajisi AOCTYNa B TECTHUPYIOLIYIO
cuctemy (Hampumep, Opaysep, eclii IOCTyIl K TECTUPYIOIIEeH cucTeMe OCYLIECTBIIAETCS uepe3 web-
untepdeiic). Ecnu s BeImonHeHus 3ajaHuii He00X0AUMO KaKoe-TM00 CreuaibHOE TPOTPaMMHOE
o0ecrieyeHne, OHO TaKXe JOJDKHO OBITh YCTaHOBIICHO.

3amaHus TUPAKUPYIOTCA Ha jucTax Oymaru ¢opmara A4 wiam AS, BO3MOXKHO TakKke
MPEIOCTaBIATh YCIOBHS 3aJad TOJBKO B OJIIGKTPOHHOM BHJAE B TECTUPYIOLIEH cuCTEMe.
JUiss 4epHOBBIX 3amKcedl yyaCTHHKaM NpPEAOCTaBIisieTcss Oymara, YepHOBUKHM HE CHAIOTCS M HE
TPOBEPSIFOTCSI.

2.3.4. MeToauka NpPoBePKH 3aJaHUI

s 3amaHuil Mo MaTeMaTHKE U aHANU3y JaHHBIX C TEKCTOBBIM WM YHCIECHHBIM OTBETOM
MPOMCXOTUT CPABHEHHUE IMOIyUYEHHOTO OTBETAa C JTAIOHHBIM. Bajsibl MOTYT BBICTaBIATHCS B TOM
YHCIIe 32 YACTUYHO BEPHBIC WM OJM3KUE 110 3HAYCHUIO OTBETHI.

Jis mpoBepkM 3aJaHUE MO TMPOTPAMMHPOBAHHUIO, TAE pEUICHHEM 3aJaddl SBISETCS
nporpaMMa, HalmucaHHas Ha OJHOM M3 JOCTYIHBIX Ha OJIMMIHAJE S3BIKOB MPOTPaMMHUPOBAHHUSA,
UCTIONB3YETCSl METOJIMKA, aHAJIOTHYHAsi onmucanHoW B pasnene 1.3.3.4 s pemeHuil B nmpoduiie
«TPOTPAMMHUPOBAHUEY.

2.3.5. Kputepuu ¥ MeTOIMKH OLleHUBAHHUS

Jis  TpOBEepKH  PEUICHWH UCTONB3YeTCsl aBTOMATHUYECKas TECTUPYIONIas CHCTEMA.
Jlist IpoBEepKM pelIeHUsT KaXI0W 3a7add HEOOXOIMMO pPealln30BaTh MPOBEPSIONIYI0 MPOrpamMMmy,
KOTOpasi BBIIAET 7S peUICHHS OJUH U3 CIEAYIOIIUX CTATyCOB:

— «HENpaBWIBHBIN (opmar 3amucu 0TBETa;

— «IOJIHOE WJIM YacTHYHOE pelieHue». B 3ToMm ciydyae mpoBepsrolas MporpaMma TaKkxKe
BO3BpamaeT 0aai, KOTOPHIM OLIEHWBAETCS NaHHOe pemnieHre (0T 0 10 MakCMMalbHO BO3MOXKHOTO
Oara 3a 3a/1a4y);

— BO3MOKHBI W JpyrHUe€ BapUaHTHI CTaTycoB, Hampumep, «HeBepHoe pemienue», «llomHoe
pemeHne», «4acTuaHOE pemeHue.

Bce 3a1aun 011€HUBAIOTCS OIMHAKOBBIM YHCIIOM 0aJIIOB.

[lpu cmade pemieHUs] B TECTHPYIOIIYIO CUCTEMY IMPOM3BOIUTCS MPOBEpKa Ha COOJIOCHUE
dbopMaTa 3amuCH OTBETa, €CIIM MPOBEPKa HE MPOIiJIeHa, pEIIeHHe He TPUHUMAETCS Ha MPOBEPKY U
B TECTHPYIONICH cucTeMe yKa3bIBaeTcs cratyc «HempaBuibHblil dopMaT 3amucu oTBeTa». B aTom
clly4ae »JKelarelbHa BbIJAa4a JOMOJHHUTEIHHOTO KOMMEHTapHsl TECTUPYIOIIEH CHCTEMBI O

HECOOTBECTCTBUH CAAHHOI'O OTBETA q)opMaTy, OIMMCAaHHOMY B YCJIOBHHU 3ada4U.
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OxoHuaTenbHasi MPOBEPKA PEIICHUI C BBICTABICHHUEM OaIOB MOXKET MPOU3BOJUTHCS Kak
Cpa3zy ke IOoclie clavyd 3aJaHuii (OHJIAWH-TPOBEpPKA), TaK MU IMOcCie OKoHYaHus Typa (oddaiin-
npoBepka). [lopsimok mpoBeneHuss MPOBEPKU JODKEH OBITh JOBENEH 10 CBEIACHHS YYaCTHHUKOB
0 Hayana onuMmmuazibl. CiemyeT ydyecTb, YTO B cllydyae OHJIAHH-IPOBEPKH BO3MOKEH MOJI00p
OTBETa YYaCTHUKAMU OJIMMITUA]bI TyTEM MHOTOKPATHOM OTIPABKU PA3IMYHBIX PELICHUH, TO3TOMY
OHJIAH-TIPOBEPKA BO3MOXHA TOJBKO I HEKOTOPBIX BHJIOB 3a/1a4.

3amaun  JOJDKHBI IPEAyCMaTpHBaTh BO3MOXKHOCTb BBICTABJICHUS YAaCTUYHBIX OalljioB
3a CIAHHOE PEIlCHHE, OJTHAKO MPH aBTOMATUYECKOH MPOBEPKE HEBO3MOXKHO OLIEHUTHh KOPPEKTHOCTh
paccykJIeHHUs U J0Ka3aTellbCTBa, IMOATOMY (OPMYJIHPOBKA 3aJayd JOJDKHA YyKa3blBaThb Ha
BO3MOXXHOCTh BBICTaBJICHUS YacTU4YHBIX OamnoB. Hampumep, B (opMynupoBke ycCloOBUS 3ajayuu
MOTYT MPHUCYTCTBOBaTh (hpa3bl «HYem MeHble KoMaH[ OyAeT coiepaTh aJroOpUTM, TeM OOJbIle
0ayutoB BBl MOMy4nTey» Wi «YeM MeHblle THpek OyneT B MpelioKeHHOM Habope, TeM Ooiblie
0aJUTOB BBI MOJTYYUTE» U T. II.

Ecnmu orBetoM Ha 3amady sBisercs (opmyiia, TO TPOBEPSIONIAas IMpOorpamMma JIOJDKHA
OpUHUMATh JI0OYI0 (OpMyJTy, OSKBHUBICHTHYIO NPaBWIBHOMY OTBETy. i 3TOro MOXHO
BBIUMCIIATh 3HaueHHE (OPMYINBI-OTBETA YYaCTHHKA Ha pa3HbIX 3HAYCHHUSIX MEPEMEHHBIX U
CpaBHHMBATh CO 3HaYeHHEM (HOPMyIJbI MPAaBUIBLHOTO OTBeTa. HemomHblid 6ami MOKHO BBICTAaBISATH
3a (opMyIibl, AAIOIIME MPABUILHBIA OTBET TOJBKO B YACTHBIX CIIy4asX, WU MPH THIHYHBIX
omurOKax B COCTaBICHUU (HOPMYIIBI, HATPUMED, TIpH OmHOKax B (hopmynax Ha *1.

Jnis 3amad, B KOTOPHIX HEOOXOIMMa ONTHMHU3AUS PEHICHUS, HEOOXOMMO TPEayCMOTPETh
BO3MOXKHOCTh YaCTUYHOM OIIEHKH 3a KaX/bli TECT, B 3aBUCUMOCTH OT KayeCTBa PEIICHUS.

2.4. Heo0xoqumoe MaTepHaJIbHO-TEXHHYECKOe o0ecrevyeHne /I BBINOJHEHUS
OJIMMITMATHBIX 32JaHUH IKOJbHOT0 U MYHHIIMTIAJIBHOI'0 3TANA OJTUMITUA/IbI

Kaxaplii y4acTHUK JODKEH OBITh oOecrieueH pabodynM  MECTOM, OCHAIIEHHBIM
COBPEMEHHBIM TEPCOHAIBHBIM KOMITBIOTEPOM WM HOYTOYKOM. XapaKTEepUCTUKH KOMIIBIOTEPOB,
NPEJOCTABICHHBIX  YYaCTHUKAM, JIOJDKHBI COBMAJAaTh JMOO pPa3IM4aThCsl HE3HAUYUTEIHHO.
Kommprotepsl JT0MKHBI OBITH OOBEIMHEHBI B JIOKAJTBHYIO CETh C JIOCTYIIOM K TECTHUPYIOMIeH
cucreme. Jloctyn B MIHTepHET peKOMEHyeTCsl 3alpeTUTh, 32 UCKIIOUEHHEM MPU HEOOXOAMMOCTH
JIOCTYTIA K CEpBEPY TECTUPYIOIEH CUCTEMBI.

[TpeameTHO-MeTOAMYECKAsT KOMHUCCHS MOXET NPUHSTH PEIICHHE pPa3pelIuTh yJaCTHUKAM
UCTIOIb30BaHUE CBOMX KJIaBHaTyp W Mbimeil. KiaBuaTypsl W MBI HE JOJDKHBI OBITh
nporpaMMupyeMbeiMi. Vcronb30BaHre KIaBHATYp HE JOJDKHO JIOCTABISATH AUCKOM(OpTa Apyrum
y4acTHUKaM OJUMMHaabl. Ha ucmoip3yemble KIaBHATypbl U MBIIIA MOTYT OBITH HAallOKEHBI
JIOTIOJTHUTEIIFHBIE TPEOOBAHNSI.

3amaHus TUpPAXUPYIOTCS Ha Jucrax Oymaru ¢opmara A4 wmm  AS. Jlomyckaercs

MNpeaoCTaBJICHUC JOCTylla K OBJICKTPOHHBIM BCPCHUAM 3aJlaHui B HHTCp(bCﬁCC TCCTI/IpyIOH_Ieﬁ
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cucteMbl. B ciydae mpenocTaBieHHs SJEKTPOHHBIX BEPCHUM 3alaHUN pacliedaTaHHbIC 3aaHUs
MOTYT HE IIPEIOCTABIIATHCA.

VYuamuMmcsl npepocrasisieTcs Oymara M HUCbMEHHBbIE NPUHAJUIEKHOCTH JUISI YEPHOBBIX
3anuceil. [Ipu 3ToM YepHOBUKM HE cOOMPAIOTCS NOCIIE OKOHYAHUS TYpa U HE IPOBEPSIOTCS.

CootBeTcTBYIOIAs MPEIMETHO-METONAMYECKAss KOMMCCHS 3apaHee YTBEPKIACT CIIMCOK
IPOTPaMMHOTO OOecreueHus, KOTOPBI OyAeT HCIOJIb30BaThCS Ul MPOBEACHUS IIKOJBHOTO U
MYHHUIIUTAIBLHOTO TANOB M JOBOIUT 3Ty HH()OPMAIHIO 10 CBEICHUS YYACTHUKOB U OPTaHU3aTOPOB
OJIUMITHA/IBL.

Ha xoMmbloTepax y4aCcTHMKOB JOJKHBI OBbITh YCTAHOBJIEHBl KOMIIMJISITOPBI M CPEIbl
pa3paboTKU AJI UCIOJIb3YEMBbIX Ha COOTBETCTBYIOILEM 3Talle SI3bIKOB IIPOrpaMMUpOBaHus. Takxke
PEKOMEHAYEeTCsl YCTAaHOBUTD JIOMOJIHUTEIBLHOE IPOrpaMMHOE 00ecIIeUeHHEe, HallpUMep:

— Far Manager;

- Vim;

— Sublime Text;

— Geany;,

— Adobe reader;

— PpeNaKkTOphl AIEKTPOHHBIX TAOIHULI.

2.5. IlepeyeHb CcHpPaBOYHBIX MAaTEpPHAJIOB, CPEIACTB CBA3M M JJIEKTPOHHO-
BBIYHCJIMTEIbHOH TEXHHUKH, pPa3spelieHHbIX K HCIOJb30BAHHI0O BO BpeMs MPOBEACHUS
OJIMMITH A/ bI

[TomruMo KoMIBIOTEpa, MPENOCTABIEHHOTO OPraHMW3aTOpaMH COOTBETCTBYIOIIETO 3Tamna
B Cly4yae €ro IpoOBEICHUS B KOMIIBIOTEpHOW (opMe, yJaCTHHKAM 3alpeliaercs MOJIb30BaThCs
JTHOOBIMM 3JIEKTPOHHBIMH YCTPOMCTBaMH, B TOM YMCJE JPYTUMHU KOMIIBIOTEpaMH U HOYTOyKamH,
MOOWIBHBIMU ~ TelepoHaMM U  cMapT(OHAMH, JJIEKTPOHHBIMU  KHHraMH, IUIQHIIETaMH,
3NIeKTpOoHHBIMU YacaMu, CD- u MP3-muieepamu, 1100bIMU HAyITHUKAMU.

VYyacTHHKaM  3ampeliaeTcsl  MOJb30BaThCS  JIIOOBIMU  DJIEKTPOHHBIMH  HOCUTENSIMU
uHpOpMalK, B TOM YHCIIe KOMIAKT-TUCKaMH, MOIYJISIMH (Dem-naMsaTi, KapTaMy HaMsITH.

VYyacTHUKaM pa3pemaercs I0JIb30BaTbCsA YHUCTBIMM JINCTaMH, B TOM 4HCIE JIMCTaMU
B KJIETKY, a TakXe IMUChbMEHHBIMU MPHUHAUICKHOCTSAMU: DPYUYKOM, KapaHJAIIOM, CTHUpaTeIbHOU
PE3UHKOM, IMPKYJIEM, JIMHEHNKOM.

JUie  Kakooro OCHOBHOTO — SI3bIKAa IMPOTPAaMMHMPOBAaHUS WM CpPebl BUPTYaJIbHBIX
UCIIOJIHUTEJNIEN Ha KOMIIBIOTEPAX YYACTHUKOB MJIM B JIOKAJIBHON CETH pa3MeEIIaeTcsl JOKyMEHTALIHS.
Takxe peKOMeH]IyeTcsl yCTaHOBUTh WU CENIaTh JOCTYMHOM JOKYMEHTAIUIO 110 JTOTIOIHUTEIbHBIM
A3bIKaM MporpaMMHpoBaHus. JlomycTUMO Takke Ipu OrpaHMYeHuM JjaocTyna B HMHrepHer

COXPAHUTDH NOCTYII K caiitam ¢ I[OKyMGHTElI.IPICfI I10 A3bIKaM IMPOrpaMMHUPOBAHHA.
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YyacTHUKaM KaTCTrOpHYCCKH BOCIIPEIIACTCA IIOJIB30BATHCA ol pEeIICHUA  3aJa4d

HHCTPYMCHTaAMHU UCKYCCTBEHHOI'O MHTCIIJICKTA.

2.6. Ucnosib30BaHHe Y4eOHOH JUTEpaTypbl U HHTEPHET-PeCcypcoB IMPH MOATOTOBKE
IIKOJbHUKOB K 0JIAMIINA/Ee
[Ipy MOArOTOBKE y4aCTHUKOB K IIKOJBHOMY M MYHMIIMIIAJILHOMY 3TaraM OJUMITHAJIbI

ueﬂecoo6pa3H0 HCIIOJIB30BaTh CIICAYIOIINEC HUKCIIPUBCACHHBIC NCTOYHUKH.

https://dls.samcs.ru/olympics — caiit oauMmuaab! 10 MAIIMHHOMY U TJIyOOKOMY O0YYCHHIO;

https://www.kaggle.com — caiiT oHaiiH-COpEBHOBaHMH 110 MAIIUHHOMY O0YYCHHIO;

https://problems.ru — cGopHuk 3a1a4 M0 MaTeMaTHKE;

— https://informatics.msk.ru — calT JWCTAHIMOHHOW IOATOTOBKH K OJIMMIIMAAaM IIO
nH(pOpPMATHKE,

— https://neerc.ifmo.ru/school — apxuB MaTepraoB pa3IUYHBIX OJUMIIMAJ 10 HHPOPMATHKE
JUTSL TIKOJIbHUKOB;

— https://codeforces.com — caliT OHJIaH-COPEBHOBAaHUI IO WH(POPMATHKE Ui Pa3HOIo
YPOBHSI CIIOHOCTH.

— https://mos-inf.olimpiada.ru/ — calir MOCKOBCKOH  ONUMIHAAbI  [IKOJBHHKOB  IIO
nH(pOpMaTHKE

3. Ipoduasb «PoGOTOTEXHUKAY

3.1. Cnenuduka npoBeeHUs1 OJTUMMIUAIBI 110 POPur0 «PodoTOTEXHUKA

3.1.1. OcHoBHbBIE NPUHIHIIBI

Ha mikonbHOM J3Tarme BCEPOCCUHCKOW OJMMITMAJbBI INKOJIBHUKOB MO HH(DOpPMAaTHKE IO
npopumo «PoboToTexHHKa» HTPOBOAUTCA TEOPETUYECKUH U (MPU BO3MOMKHOCTH) MPaKTUUYECKHUM
Typ. PeruoHanbHbI OpraHW3alMOHHBIA KOMHTET JaeT YyKa3aHWe pa3paboTaTh W YTBEPAUTH
OpPraHU3aIlMOHHYI0 MOJIE]bh Ha IIKOJBHOM 3Tare BKJIIOYas U TCOPHIO, W MPAKTHUKY, WU TOJIBKO
TEOPHI0. DTO CBS3aHO C HEOJHOPOIHOCTBIO MaTepHUaIbHON 0a3bl 00Pa30BATEILHBIX YUPEKICHUI.
[To pemieHHIO pPErMOHATIBHON TMPEAMETHO-METOAMYECKOW KOMHCCHM MaKCHMaJlbHbIE Oailibl 3a
TEOPETHUECKUH Typ MIKOJIBHOTO dTana MoryT cocTaBisaTh oT 40 no 100%, 3a npaktuueckuii — ot 0
(pu orcyteTBUM) A0 60% 001IeH OLEeHKH.

Omumnuana no mnpopwio «PoOOTOTexHHKa» OOBIYHO MPOBOIUTCS C HCHOJIb30BAHUEM
KOMITBIOTEPOB Ui TEOPETHYECKOTO Typa M KOMIIBIOTEPOB, POOOTOTEXHHUYECKHX HAOOPOB HIIH
CHUMYJIATOPOB JIJISi IPAKTUYECKOTO Typa. TeM He MeHee MPU MPOBEACHUH TEOPETHUECKOTO Typa
OJIMMITHA/IBI JTOMYCKAETCS TMPOBEACHUE B OJIAHKOBOW (opMe, KOTJa YYaCTHHKAM MpeIararTcs
3alaHus ¢ Pa3BEPHYTHIM OTBETOM, PELICHUS KOTOPBIX 3alUCHIBAIOTCS HAa Oymare ¢ MOCIeayroleit
NpOBEpKOH JKiopH. [Ipu MPOBEACHUM MPAKTHUECKOTO Typa IIKOJIBHOTO ASTama pPEeKOMEHIYeTCs
UCIIOJIb30BaHUE CHMYJISITOPOB C aBTOMATHUYECKOM MPOBEPKOi pe3yJibTaTa BBIMOJIHCHHUS 3aIaHHS.

Jlnst aBTOMaTu3anuy TPOBEPKH 3aJaHUil OOBIYHO HMCIOJB3YETCS TECTHUPYIOIIas CHCTEMA.
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Y4YacTHUKU C HCIIOJIb30BAaHHEM CIIEUAILHOTO MHTepdeiica OTHpaBisIOT OTBETHl Ha 3aJaHHs B
TEOPETUYECKOM Type. BO Bpems NpakTUYECKOro Typa YYAaCTHUKHM OTIPABIISIIOT IPOTPAMMBI-
peLIeHHs C BUPTYaJIbHOM MOJIENbI0 poOOTa MM POOOTH3MPOBAHHOIO YCTPOMCTBA HAa MPOBEPKY U
OpY HAIWYUHM TEXHUYECKOH BO3MOXHOCTH IOJIYYalOT HH(POPMALUI0 O KOPPEKTHOCTH CBOETO
pEILIEHUs B COOTBETCTBUU C ITPOLIELypaMH, OIMCAHHBIMU JAJIEE B HACTOSIIUX PEKOMEHALMSIX.

Kaxplii yyacTHUK pa3MeIIaeTcs 3a BbIIEICHHBIM eMy pabouuM MECTOM B COOTBETCTBHH C
IUTAHOM Pa3MEILEHUsI YYaCTHUKOB, MOATOTOBIEHHBIM OPIKOMUTETOM COOTBETCTBYIOLIEro 3Tana. B
cllyyae HCIOJIb30BAHUS HA MPAKTHUYECKOM Type pOOOTOTEXHHMUYECKUX HAOOpPOB M IOJIMIOHOB Ha
Kaxaple 7-10 y4acTHMKOB JOJDKEH OBITH JOCTYNEH MHOJHMIOH JJs TPEHUPOBOYHBIX M 3aYETHBIX
3anyckoB poOoToB. Ha mnomurone AomkHO OBITh NPOBEJEHO HEOTPAHUYEHHOE KOJUYECTBO
TPEHUPOBOUYHBIX U HE MEHEE JIBYX 3aU€THBIX 3allyCKOB pOOOTOB. YUUTHIBAETCS PE3YJIbTAT JYUIIETO
U3 3a4ETHBIX 3aIlyCKOB po0OOTa Ha mojauroHe. PacnonoskeHne 00bEKTOB MM pa3sMETKU Ha 3a4€THOM
HOJUIOHE JIOJDKHO HMETh OTJIMYUS OT TPEHUPOBOYHOI'O IIOJMIOHAa BO H30€KaHHE BBICOKOU
PE3yJIBTATUBHOCTU JIMHEHHBIX PEIICHUH, IPH KOTOPBIX POOOT HE OPUEHTHPYETCS B OKPY KAIOIICH
cpene.

B ciydae ncnonbs30BaHMs KOMIBIOTEPOB Ui NIPOBEACHMS Typa IEpE]l HAa4alloM Typa BCe
KOMIIBIOTEPBI YUYACTHUKOB JIOJKHBI HAXOJUTHCSI BO BKIIFOUEHHOM COCTOSIHUU.

Ha xaxaom paGoueM MecTe yyaCTHUKA JOJDKHBI pa3MellaTbCs pacliedaTaHHbIE TEKCThI
yCIOBHH 3a1a4 (€CIM OHM MCIIOJIb3YIOTCS, JOIyCKaeTCs MCHOJIb30BAHUE JJIEKTPOHHOW BEPCHU
YCIIOBUH, B 3TOM CIIy4yae OHM JOJKHBI OBITh JIOCTYIHBI B MHTEpQelce MpoBEepsIOIIel CUCTEMbI) U
JUCT C JIOTMHOM M TapoJieM JUIsi BXOJa B TECTUPYIOIIYI0 CHUCTeMy (€Clu JUlsl aBTOpHU3alMU
HCIIOJIb3YIOTCS JIOTUH U Mapojb). B pacnopspkeHne y4acTHHKOB TaKKe JIOJKHA MPENOCTaBIATHCA
IaMATKa Y4YaCTHUKA OJUMIINAJbl. BO3MOXHO TakKe MPENOCTABICHUE YKA3aHHBIX MAaTEpPHAIOB B
JJIEKTPOHHOM BHJIE.

YyacTHHUKaM pa3pemaercss 03HaKOMUTHCS C YCIOBUSAMM 3324 ¥ IPUCTYIHUTh K UX PEILICHHUIO
TOJILKO TOCNIe Hayaja Typa. PacredyaraHHble TEKCTbI YCIOBHMH 3aJad JOJKHBI ObITh pa3MelleHbl
TakuM 00pa3oM, 4TOObl YYaCTHUKHM HE MOTJIM CBOOOJHO O3HAKOMHUTBCS C HHMH JI0 Hadaua Typa
(HampuMmep, YIIaKOBaHbI B HENPO3PauHbIii KOHBEPT UJIU pa3MEIEHbl JTUIEBONW CTOPOHON BHU3).

Bo Bpems Typa ywyacTHHKM He BHpaBe oOOIIAThCA JPYr C JAPYroM WM CBOOOJHO
nepeMeniaTbesl Mo ayAUTOPUM KpoMe MyTH OT KOMIIbIOTEpa K MOJUTOHY M oOpaTtHo. Beixon u3
MecTa IIPOBENCHMS OJIMMIIMAIBI U BXOJ B HETO BO BPEMsI Typa BO3MOXKHBI TOJIBKO B COITPOBOKIECHUU
JIEKYPHOTO.

IIpn KOHTpOJE BPEMEHM TECTUPYIOLIEH CHUCTEMOM NPHEM pEHIEHUN aBTOMAaTUYECKU
IIPEKpAIIACTCs, OTIPABKA PELICHUHI B TECTUPYIOLLYIO CUCTEMY II0CIIE OKOHYAHUS Typa HEBO3MOXKHA.
YyacTHUKAaM KaTErOpUYECKHU 3aIPEIaeTCs Mepe HayajaoM U BO BpeMs TypOB I€pe1aBaTh

CBOH JIOTMH W IIapoJib APYTHUM Y4YaCTHUKAM, NbITATHCA MOJIYYUTH JOCTYII K I/IH(I)OpMaI_II/II/I Ha
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KOMITbIOTEpAX JPYI'MX YYaCTHUKOB WM TBITATHCS BOWTH B TECTUPYIOUIYIO CHCTEMY OT HMMEHHU
JIPYroro y4acTHUKA.

B ciaydyae BO3HMKHOBEHHS BO BpeMsi Typa cOOeB B paboTe KOMIIBIOTEpPA, MCIIOJIB3YEMOIO
MPOrpaMMHOT0 00eCHedYeHHs] WJIM OTAEIbHBIX KOMIIOHEHTOB po0OTa BpeMs, 3aTpadyeHHOE Ha
BOCCTaHOBJICHHE DPa0OTOCIIOCOOHOCTH KOMIIBIOTEpPA WJIM KOMIIOHEHTOB pOOOTa, MOXKET OBITh
KOMITICHCHPOBAHO TI0 PEHICHUIO KIOPH, €CIIK cOOM MPOn30IIEN HE 110 BUHE YYaCTHUKA.

OTBETCTBEHHOCTh 32 COXPAHHOCTH CBOMX JAHHBIX BO BpeMs Typa KaXKIbli YYACTHHK HECET
caMoCTOsATeNNbHO. UTOOBI MHUHUMH3UPOBATh BO3MOXKHBIC IOTEPH IAHHBIX, YYACTHUKH JOJDKHBI
CBOEBPEMEHHO COXPaHATh CBOU (DaiiIbl.

Ha mynunumansHOM 3Tame onuMmmnuaabl mo npoduio «PobortoTexHuka» mobaBisiercs
TpeTUH Typ ‘‘3alIMTa MPOEKTA’, KOTOPBIM MPHU3BaH OOECIEUUTHh PEATU3ANUI0 WHKEHEPHBIX
KOMIETeHIINH y4acTHUKOB B pamkax BcOIll, a Ttakke crnocoOCTBOBAaTh Pa3BUTUIO WHKEHEPHOTO
oOpa3oBanus. [IpoekTHbII Typ Ha ONUMIHUAAE MO3BOJIAET BBIIBUTH CTENEHb BOBJICUYECHHOCTU
oOyuJaromerocsi B poOOTOTEXHHYECKYIO JEATEIbHOCTh, €r0 TBOPUECKHUH M HCCIENOBATEIbCKHIA
MOTEHIIMaJ, CIOCOOHOCTh TEXHUYECKH I'PAaMOTHO OOOCHOBBIBaTH U O(OPMIISITH HCIIOJIb30BAHHBIC
Wled, T.e. OCHOBHBIC KadecTBa OyAyllero WHXeHepa. baibl 3a 3ammTy NOpoeKTa Ha
MYHUIIUIIATIBHOM 3Tane He JTOJDKHBI MPEBBIMIATh 25% OT CyMMapHO# OLEHKH.

OcraBmmecs Oaniapl Ha MYHHIMIIAIBHOM JTale paclpelessiloTcs MEXIy Teopue u
MPaKTUKON MponopuuoHanbHO: Teopust ot 30 o 40%, mpaktuka ot 35 10 45%.

3.1.2. 3amuTa NpoeKTa HAa MYHUIIMIIAJIBLHOM JTare

Tpetwii Typ 3aKioyaercss B MPEACTABICHUH yYaIIUMCS pOOOTOTEXHHYECKOTO MpoeKTa. B
Ka4ecTBE TaKWX IMPOEKTOB PEKOMEHIYETCS pacCMaTpUBaTh TIPOEKTHI, B KOTOPBIX TOTOBBIM
uzgenueM  (OPOEKTHBIM  MPOAYKTOM)  sIBISeTCss  poOOT  WiIM  poOOTOTEXHHUYECKOE
(pobotuzupoBanHoe)  ycrporicteo (mo T['OCT P 60.0.0.4-2023/UICO  8373:2021),
CHPOEKTUPOBAHHOE U M3TOTOBJIEHHOE YUYaIlMMUCS CaMOCTOSTeNbHO. V3nenus, N3roToBJIeHHbIE HE
YYaCTHUKOM, HE OLIEHUBAIOTCSL.

PoGoToTexHNUYECKHT TPOEKT JOJDKEH O00J1aJaTh TPEeMsS OCHOBHBIMH COCTABIISFOLIIMH:
MEXaHUYECKOM, 3JEKTPOHHOM, MPOrpaMMHON, KOTOpBIE B3aMMOCBS3aHbl, U KaXJass M3 KOTOPBIX
UTpaeT CYILIECTBEHHYIO PoJib B ()YHKIIMOHMPOBAHUHU poOOTa, a TaKKe 00eCIeYnBaeT ero akTUBHOE
B3aMMO/JICHCTBUE C OKpyXaruei cpenoi. JKiopu JOKHO OUEHHUTh 3TH TPHU COCTABIISIIONIME, A
TaKXKe YMEHHE Y4Yallerocs CTaBUTb I1€JIb, OCHOBBIBAsCh Ha pEIIEHUH peabHONH MpOOIeMBbI
COBPEMEHHOCTH, OIPEIEINATh 3a7a4yl, BBHIOWpAst TOCTYIHBIC TEXHOJIOTHUH, W BIAJICHUE yYaIlllMMCS
HIMPOKUM HAOOPOM pOOOTOTEXHUUECKIX KOMIETEHIIHH.

B kauectBe pPOOOTOTEXHHYECKOTO TMPOEKTa JOMYCTUMO HPEACTaBIsATH podoTa JUIs
CIIOPTUBHBIX POOOTOTEXHUYECKUX COCTsI3aHUM (poOoT-PpyTbdonucT, poboT-cracaTellb U T. I.), HO

Kak 00BeKTa HUCCIICAOBaHUA JIs1 PCUHICHUA AKTYAJIbHBIX 3aJayd COBpCMeHHOf/'I pO6OTOTeXHI/IKI/I C

49



COOTBETCTBYIOIIUMH (HOPMYJTUPOBKAMHU LM U 3a1ad. Takxke JOMyCTUMO HPEACTaBIATH MPOEKT,
KOTOPBI SBJISIETCS YaCThIO HTOTOBOTO POOOTOTEXHUYECKOTO W3JAENHs, €CIM YYacCTHHUK BHEC
CYILIECTBEHHBIN BKJIAJ B pa3pabOTKy TaHHOTO UTOrOBOTO M3Jenus. balibl BRICTaBISIOTCS TOJIBKO 32
T€ 4YacTH WU3JENus, KOTOpPbIE YYAaCTHUK CIPOEKTUPOBAN, H3TOTOBWI, 3alpOrpaMMHUpPOBAI
camocrosTensHo. Crnemys 3TOMYy NpPUHIUIY, Ha 3al[UTe IPOEKTa >KIOPU 3a/laeT BOIPOCHI,
BBISIBIISIIOLINE CAMOCTOSITENIbHOCTh pabOoThl ydacTHHKA. KpUTepun OIEHKH MpOeKTa MPHUBEICHBI B
paznene 3.6.1. [Ipumepsl TOTOBBIX MPOEKTOB MPUBEIEHBI B pazjene 4.3.

3.1.3. OcoGenHoCcTH NTOKa3a padoT

Ha mpakTuueckoM Type B Cilydyae HCHOJB30BAHUS PEATBHOTO MOJUIOHA WM OHJIANH-
TECTUPOBAHUSI B CHMYJSTOpPE, MPU KOTOPOM pE3YyJbTaThl MPOBEPKH PEUICHHH CcOo00IaTcs
Y4aCTHUKAM OJMMIIMA/bI BO BpeMs Typa, 10 Mepe TOTr0 KaK OHM CTAHOBATCS M3BECTHBI, YYaCTHUKH
1I0CJIe OKOHYAHHUS Typa 3HAIOT CBOU PE3YJIbTATHI.

Opranuzarop COOTBETCTBYIOLIETO ATana MyOIUKyeT Ha CBOEM CalTe 3aJaHusl OJIMMITUAJIbI U
pazbop 3amad. B ciydae KOMIBIOTEPHOTO MPOBEICHHUS Typa Takke MyOIMKYIOTCS TECThl H
pellleHus, MOJATOTOBJICHHBIE MPEAMETHO-METOAMYECKON KOMHCCHEH, BO3MOXKHO MPEIOCTaBICHHE
BO3MOXXHOCTH PEIICHHUS 3a/1a4 BHE 3a4€Ta MOocje OKOHYaHUS Typa.

B cimydae OnankoBoil (opMbl TpoOBeAEHUS Typa YYaCTHUKHM MOTYT O3HAKOMHUTBCS C
pe3yJibTaTaMu MPOBEPKU CBOUX PadoT.

3.1.4. OcoGenHocTH NpoUEAYPHI ANeIAINU

VY4acTHHK, HE COTIIACHBIN C TIOJYYCHHBIMH UM OIIEHKaMH, IMEET TPABO IO/IaTh aleIUIAILHIO.
[TpenMeToM anesuisiuy SBISETCS HECOOTBETCTBUE BBICTABICHHOW OIEHKU KPUTEPUSM OIICHHUBAHHUSL.
Copneprxanue 3aaHui, KPUTEPHH M METOMKA OLICHUBAHUS HE MOTYT OBITh NMIPEIMETOM aTeIUISAIINN
U IIEpeCMOTpy He MojjexaT. B yacTHOCTH, MpeaMeTOM anesuisui He MOXKET ObITh paclpeieieHne
0aJuToOB 32 KaKMUe-TO KOHKPETHBbIE KOH(PHUTYpAIUY TIOJMTOHA, YACTHBIE CITyYau pelIeHui U T. II.

[IpeameTom anenmisiuu 3agadax MOXKET ObITh:

— HECOOTBETCTBHE TECTOB MJIM KIIFOUEH yCIOBHIO 331a4H;

— HEKOppeKTHass paboTa TECTUPYIOUICH CHUCTEMBI, T. €. MPaBWJIbHBIA BBIBOJ PEIICHHS
y4aCTHUKA OJIMMITUAJIbI 3aCYUTHIBACTCS KaK HETIPaBUJIbHBIN;

— TeXHUYecKas olIMOKa MpU pydHOM BBOJIE Pe3yJIbTaTOB.

He momnexat anennsiun:

— DKCHEpTHas OIIeHKa MPOEKTa U MOSCHUTEIbHOM 3aIUCKH;

— pe3yJbTaThl ACHCTBUI poOOTa HA TIOJIUTOHE B MPAKTHYECKOM TYPE;

— YCIIOBHSI TPOBEACHUS Typa.

OprKkOMHTET yCTAHABIMBAET CPOKHM W PETJaMEHT IOJA4d areuIIlui, OJHAKO CpPOK, B
TE€YEHHUE KOTOPOTO0 MOTYT OBITh HMOJAHbI aneuIAluH, JOJDKEH COCTaBIIATh HE MeHee 24 4JacoB ¢

MOMCHTAa ny6n1/n<au1/n/1 PE3yJIbTATOB.
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OcHoBaHMeM [UIsl NPOBEACHUS alleJUIALIMM SBISETCS 3asBJICHUE YYaCTHMKAa Ha UMS
npeJceaaTens aneJusIIHOHHON KOMUCCHH, HATMCAHHOE 110 YCTAaHOBJIEHHOM (popme.

Ilo pe3ynbpraraM pacCMOTpPEHHUs alleIUISIUU BBIHOCUTCS OAHO U3 CIEAYIOIIMX PEIICHUN:

— OTKJIOHMTb areJuIsAUI0, COXPAaHUB KOJUYECTBO OAIIIOB;

— YIOBIETBOPHTD ANEIUIALHUIO C TOHWKEHNEM KOJIMUYECTBA OaJIOB;

— YAOBJIETBOPUTH ANEJUISILIHIO C MOBBIIICHHEM KOJIHYECTBa OalioB.

Pemenne mo Kaxaod amemwauMud OQOpMIISIETCS TMPOTOKOJIOM YCTaHOBICHHOTO BHUJA,
KOTOpPBIM TOJIUCHIBAETCS YJICHAMU AaNeJUIIMUOHHON KOMHMCCHM, NPHUHUMAaBLIMMHU YYacTHE B
paccMOTpeHMH amneisiuuu. Ha OCHOBaHMM MPOTOKOJOB PACCMOTPEHHUs alleJUISIUNA BHOCSTCS
COOTBETCTBYIOIINE U3MEHEHHUS B UTOTOBBIE JOKYMEHTHI.

OKOHUaTeIbHbIE WUTOTU YTBEPKIAKOTCA JKIOPHU C YYETOM pe3yJIbTATOB PACCMOTPEHUS
aneJyIiui U TOBOJSATCS 10 CBEAECHUS BCEX YYACTHUKOB OJMMITHAIBI.

3.2. lIpuHuunbl (pOPpMHUPOBAHUS KOMILIEKTOB OJUMIHUAJAHBIX 33JaHUIl HIKOJLHOIO H
MYHHUIHMIAJIbHOIO 3TANA OJIMMITHA/IbI

3.2.1. HIkoabHBIH ITaN

Pexomenyercs mpoBesieHHE MIKOJBHOTO 3Tala OJIMMIIMAJbL B JIBA Typa: TEOPETUUECKUMN U
MPaKTUYECKHM, MPOJAOHKUTEIIBHOCTh KK 10T0 Typa oT 90 10 120 MuHyT.

TeopeTnyeckuil Typ IIKOJIBHOIO 3Tana OJMMIIAAABI MOXET IPOBOJIUTHCS B OJHOW W3
crenyrommx Gopm:

— OnaHkoBas (popMa — mpeuIaraioTcs 3aaHusl ¢ pa3BEPHYTHIM OTBETOM, PEIIEHHs] KOTOPBIX
3alMChIBAIOTCA Ha OyMare C IMOCJEIyIoIIed MPOBEPKON KIOPH IIKOJIBHOIO 3Tana Ha OCHOBaHHUM
KpUTEPUEB, Pa3pabOTaHHBIX COOTBETCTBYIONIEH TPEIMETHO-METOINYECKON KOMHUCCHEH;

— KoMIbloTepHas (opma 3aJaHUi ¢ KpaTKUM OTBETOM — 3aJlaHMsl, OTBET Ha KOTOpHIE
3alMCHIBAETCS B BUJIE OJHOTO WJINM HECKOJIBKMX YMCEJ, OJHOW WIIM HECKOJIBKUX CTPOK TEKCTa, C
BBOJIOM OTBETA B TECTUPYIOILLYIO CUCTEMY U C MOCIEAYIOLIEH aBTOMaTH4YECKOM MPOBEPKON OTBETA.

Pexomennyercs BkOuyaTh B BapuaHT 4-0 3aJaHUl Pa3IMYHONW TEMATHKH U Pa3IUYHOIO
YPOBHS CJIOKHOCTH.

[TpakTHyeckuil Typ WIKOJBHOTO A3Tana OJMMIIMAAbl MOXET MPOBOJUTHCA B OJHOM U3
cnenyromux ¢GopM Ha BBIOOp YYaCTHHKA!

— 3a/JaHds  BBINOJHSIOTCS HA pealbHOM OOOpyAOBaHMU (MOXKET HCIOJIb30BaThCA
00opya0BaHuE, MPUHECEHHOE YYaCTHUKOM);

— 3aganus BemoyHsIOTCS B cumydisitope (TRIK Studio + TestSys wim ananmor, Kynmubun wim
anaior, Wokwi unu ananor, a taxxke Elsiros, CopelliaSim, Webots, Gazebo mns ROS wunm
aHaJIOTH ), IPOBEpKa 33JaHUi MOXKET ObITh AaBTOMAaTHUECKOM MIIH PYUHOM.

[Ipy mnpoBeaeHMM MPAKTUYECKOTO Typa Ha peajbHOM OO0OpPYJIOBaHHM YyYalllUMCS

MMpEaOCTaBIACTCA IIKOJbHBIN Ha60p I C60pKI/I p060Ta HJIM OHU MNPUHOCAT COOTBCTCTBYIOH_II/Iﬁ
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Habop camu. Kaxpomy yuamemycs MmpenocTaBiseTcss pabodee MECTO 32 KOMIBIOTEpOM, a Ha 7
yyYalmxcs — OJUH IMOJIUIOH JUIs 3aImycka po0oTa.

Jnis HamOousiblIero oxXBaTa YYaCTHUKOB PEKOMEHIYETCS MPOBOJIUTH INKOJBHBIA Typ B
BUpTyaJibHOM (popMmare ¢ momoinbio BUpTyasbHbIXx TRIK Studio Bepcum 2025.2 u Bblme (ckavyaTh
OccruiatHO Ha caiite  https://trikset.com), Wokwi (ucmonp3oBaTh OecriaTHO Ha caiite
https://wokwi.com) wnam m000M JAPYyromM CBOOOIHO PaCIpOCTPAHIEMOM CHUMYyJsTOpe. B 3ToM
Clly4ae YYacTHUKH MOTYT BBINOJHATH 3aJlaHUE TOJbKO Ha KOMIIBIOTEpE, Ha KOTOpPOM OyIeT
YCTaHOBJICHO COOTBETCTBYMIOIIEE mporpamMmHoe obOecmeuenue. 3amanus mns TRIK Studio wmm
AQHAJIOTMYHOTO CUMYJISATOPA JIOJDKHBI ObITh OGOPMIICHBI C TMOMOIIBIO PEXHUMa YIPaKHEHUH, a
pelleHrne MOKeT ObITh IPOBEPEHO B aBTOMATHUECKUi cucTeMe mpoBepku TestSys mim BU3yalbHO
Ha KOMIBbIOTEpe. 3aJaHusi B CHMyJATOpax Tura WOKwi TIpOBEpSIOTCS TOJIBKO BU3YaJlbHO Ha
kommbtotepe. [Ipumepsl kapT moonepanoHHOT0 KOHTPOJIS IPUBEACHBI B IPUIOKEHUH 3.3.

3.2.2. MyHMIIMTIAJbHBIHA 3Tan

Pexomenmyercss mpoBeNeHHE MYHUIMIIAIBHOTO dTama OJUMIHAABl B TPH  Typa:
TEOPETUUECKHM, MPAKTUUECKUI U MPOEKTHBIN. [IpoIoKUTENBHOCTh TeopeTndeckoro Typa ot 120
1o 180 munyT, npaktuyeckoro typa ot 180 1o 240 MuHyT.

TeopeTnueckuil Typ MYHULUIIATBHOTO ATAMa OJIMMIUAABI MOXKET MPOBOJUTHCS B OJHOU U3
crenyromux Gopm:

— OmaHkoBasi (popMa — mpeIararoTcs 3aJaHusl ¢ Pa3BEPHYTHIM OTBETOM, PEIICHHS] KOTOPBIX
3alMCBhIBAlOTCS Ha Oymare ¢ TOCHEyIoLled NpOBEpKOW KIOpW MYHHUIMIAIBHOIO 3Tama Ha
OCHOBAHMHU KPUTEPUEB, pa3pab0OTaHHBIX COOTBETCTBYIOIIEH MPEeAMETHO-METOANYECKONH KOMUCCHEIH;

— KoMIIbloTepHas (opma 3aJaHUi ¢ KpaTKUM OTBETOM — 3aJlaHHsl, OTBET Ha KOTOpHIE
3aMMCBIBAETCS] B BUJE OJHOTO WM HECKOJBKUX YHCEJ, OJHON MJIM HECKOJbKHUX CTPOK TEKCTa, C
BBOJIOM OTBETA B TECTUPYIOIIYIO CUCTEMY U € IOCIEIYIONIEH aBTOMaTHUECKOM MPOBEPKO OTBETA.

Pexomennyercs BkIOYaTh B BapuaHT 4-6 3alaHui pa3IWYHONM TEMaTUKU U Pa3IMYHOTO
YPOBHSI CIIOKHOCTH.

[TpakTuyeckuif Typ MYyHHUIMIIAIBHOTO 3Tala OJIMMIHNAJBl MPOBOJUTCS B CIEIYIOIEM
dopmaTe — 3aJaHUS BBINOJHSIOTCS HAa peaJlbHOM O000pYyIOBaHMM (MOXKET HCIOJIb30BaTHCS

00opyoBaHUe, MPUHECEHHOE YUACTHUKOM).

Tabnuma 1. — PekomeHtyemble BUIbI IPAKTUYECKON pabOThI

7-8 9-11

Bua npaktuku
KJacce KJ1ace

[IpakTika TIO KOHCTPYMPOBAHWIO, MPOTPAMMHPOBAHHIO U  OTJIAJKE
MOOMIBHOTO poO0Ta Ha 0a3e 00pa30BaTEIHLHOTO KOHCTPYKTOpA

[IpakTika 1O KOHCTPYMpPOBAaHHUIO, MPOrPAaMMHMPOBAHUIO UM  OTJIAJKe

MOOMIJIBHOTO pOOOTa MM CTAI[MOHAPHOTO POOOTHU3HUPOBAHHOTO YCTPOMCTBA HA
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7-8 9-11

Bua npakTuku
KJ1ace KJ1ace

6aze Arduino

[IpakTika 1O KOHCTPYMPOBAHHUIO, MPOrPAMMHPOBAHUIO UM  OTJIAJIKE N

MaHHUITYJIATOpa

[IpakTuka Mo KOHCTPYHPOBAHUIO, POrpaMMUPOBaHUIO U oTiaake BITJIA +

Bun npakrtuueckoil paboThl, KOTOPBIA BBIMONHIET YYAaCTHUK, MOXKET ObIThb M3MEHEH Ha
pPErMOHAJILHOM 3Talle.
B paMkax mpoeKkTHOro Typa ydalluMcs MPEICTAaBISAETCS MPOEKT, BBITOJHEHHBIH UM
CaMOCTOSITENIBHO.
[IpoekTHbII Typ MOXKET OBITh IPOBEJICH C cleAyomuX popmaTax:
— MpEeICTaBICHUE MPOEKTa, PE3EHTAINS U 3aIllUTa IPOEKTa B OYHOI (opme;
— TIpe/ACTaBJICHUE TEXHUYECKON TOKyMEHTAIUH/pedepaTa/mosCHUTEIBHOMN 3aUCKU HITH 3CCe
IO MPOEKTY.
[IpencraBieHue MpoeKkTa MOXKET OBITH IPOBEJCHO KaK B (hOpMe CTEHIOBOM 3allIUThI, TaK U B

dbopmaTe myOIUYHON TPE3EHTALINH.

Tabnuma 2. — ®opMaThl OYHOM 3aIUTHI TPOSKTA

[elicrBue CrengoBasi 3a1umMTa IIy6niuyHas npe3eHTaNUsA
[TonroroBka Ha mecte BeicTymieHus | He menee 30 Mmun He 6onee 5 mun
[Tpe3entanms 5-7 mun 5-7 mun

JlemoHcTpanus paborocrnocodHoctn | B pamkax npezentaumu | B pamkax npeseHTanuu

OTBeTHI Ha BOMPOCHI KIOPH 5 MuH He menee 5 mun

Pemienne o ¢opme mpoBeAeHUS NPOEKTHOTO Typa NPUHUMAETCS PErHOHAIBHBIM
OpraHU3aIMOHHBIM KOMHTETOM.

[TpoekT — 3T0 cnoXxHast U TpyAoeMKas paboTa, TpeOyromas BpeMenu. Ha MyHunmnanisHoOM
JTane NpoeKkT MOXKET ObITh 3aBeplI€H Ha 75%. B 3TOM citydae K1opu OLIEHUBAET MPOEKT C YYETOM
€ro J0opabOTKH, JOMYyCKasi OTCYTCTBUE BBIIOJHEHHS HEKOTOPHIX KPHUTEPHEB, IMPHUBEICHHBIX B
npuioxenuu 3.4. B aTom ciyyae Gasuibl BBHICTABISIOTCS C YYETOM 3asiBICHHOW M 0OOCHOBAHHOMN
JIOpaOOTKH.

[Ipu mpoBeaeHNE TPOSKTHOTO Typa B 3a09HOM opmarte (Hampumep, 3cce) OalTbl 3a MPOEKT

HE JIOJDKHBI MTPeBbIaTh 5% oT 001ei cyMMbl 0ajioB JTarna.
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3.3. Meroauueckue MmoaAXoAbl K  COCTABJIEHHMIO 3aJaHMii IIKOJBLHOIO W

MYHUIIMIIAJBHOI0 3Ta1na 0JIMMIIHA/1bI

3.3.1. Ilepeyenb TeM Mt pa3padoOTKU 3aJaHUH TEOPEeTHYECKOr0 Typa IIKOJbHOIO0 U

MYHHIHUIIAJBHOI'0 3TAII0B OJIUMIITHA/AbI

IIpuMepHBIE TEMBI 3aJaHUN:

aBTOMaTH3alMs U poOOTU3AIS, TPUHITUIIBI paObOTHI poOOTa;

QJITOPUTMBI U IIPOTPaMMBI 110 YIIPABJICHUIO POOOTU3UPOBAHHBIMH CUCTEMAMU;
OCHOBHBIE ITPUHLIUIIBI TEOPUU ABTOMATUYECKOI'0 YIIPABICHUS U PETYIUPOBAHMUS;

MOOWJIbHAs pOOOTOTEXHHMKA, MPUHIMIIBI POTPAaMMHUPOBAHHMA MOOWIBHBIX  POOOTOB,

OpraHu3aiys nepeMelieHus poOOTOTEXHUYECKUX YCTPOICTB;

(I)I/ISI/ILICCKI/IG 1 MaTEMATU4YCCKHUEC OCHOBEI pO6OTOT€XHI/IKI/I;

OBCTOBLIC MOACIH, KOAWPOBAHUC I/1306pa)KCHI/II71, MaTEMaTU4YCCKHUEC OCHOBBI aHalin3a

N300paKEHHIA;

OeCHuUIOTHEIE JICTATCJIbHBIC, MMOJABOJAHBIC W HAABOAHBIC aIlliapaTbl: OCHOBHBIC IMPUHIUIIBI

YHpaBJICHUA U HaBUT'allUuH, pacqéT MNEPEMCIICHUA

aJIeMeHTHas 0a3a aBTOMaTU3HPOBAHHBIX CHCTEM;

KOHTPOJUICPHI, CCHCOPHI, HCITOTHUTEIIH;

AJIEKTPOTEXHUUYECKHE CXEMBI U UX 0003HaueHus B podbotorexuuke, ['OCTHr;

YCTPOUCTBO KOHTPOJLIEPA, €0 Ha3HAYCHUE U (PYHKITUH;

MPOrpaMMHUPOBAHNE KOHTPOJLIEPA;

HCIIOJTHUTEINIbHBIE YCTPOICTBA po0OTa, MEXaHUYECKHUE TEePeIaun;

MIPOMBIIIIJICHHBIC i CEPBUCHBIC POOOTHI, MX KIIaCCH(PHUKAIMS, HA3HAYCHUE, HCITOJIb30BAHHE;
MIPOTOKOJTBI CBSI3H.

3.3.2. 3aganus il MPOBeIeHUs TEOPETHYECKOro Typa B 0J1aHKOBO# (popme

3.3.2.1. [IpuHUHUNBI COCTABIEHUS 32IaHMIi

3aI[aHI/I$I TCOPCTUUCCKOTO Typa B OJIaHKOBOM (l)OpMG MOTYT NpeAjiaratbCsd Ha HIKOJIbHOM

sTane ydamumcs 5-11 knaccoB. 3afanus NpeAnoaraT 3anich peueHus B GopMe ¢ pa3BEPHYTHIM

OTBCTOM; IIPOBCPKa 3aJlaHui OCYHICCTBIIACTCA YICHAMU KIOpPH. Eciu KpUTCPUHU OLCHHUBAHUA

KaKoro-ian0o 3aJaHus MperycMaTpuBalOT CHIKEHUE OaJIOB 3a OTCYTCTBHE OOOCHOBAHUS OTBETA, B

YCIOBHM 3alaHusl JOJDKHO OBITh yKa3zaHo: «OOOCHyWTe TOJIydeHHBId OTBeT». JKemarenbHo

BKJIFOUCHUC 3a/la4, B KOTOPbBIX BO3MOKHO IIOJIYYCHHC pPa3JINYHbIX BCPHBIX OTBCTOB C

BO3MOXXHOCTBIO OLIEHUBaHUS UX 3(PPEKTUBHOCTU: HAPUMED, AJIUHA MTyTH, TPOHAEHHOTO poOOTOM,

KOJMYCCTBO KOMAaHJ, HUCIIOJb30BAHHBIX IJId COCTABJICHUA aJII'OpUTMA, KOJIHUYCCTBO H_ICCTepéH,

HCIIOJIb30BAHHBIX IJIA PCIICHUA 3ada4u, U T. . B YCIIOBUAX TAaKUX 3a4a4 HOJIKHO OBITH YKa3aHuC Ha

TO, YTO HEOOXOJMMO MOJTYYUTh HAWJIy4YlINi OTBET, Hanpumep, B Buje «llocrapaiitech cocTaBUThH
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QITOPUTM, COJAEP)KAIlMK HaMMEHBIIEEe YUCIO KOMaHA» WU «JKemaTeabHO HCIONB30BaTh Kak
MOYKHO MEHbIIE IECTEPEH» U T. 1.

3.3.2.2. KpuTepuu ¥ MeTOAMKH OLIEHUBAHUSA

XKropu onuMmnuanel MpoOBEpsieT BBIMOJHEHHBIC 33JaHUS B COOTBETCTBUH C KPUTEPHUSIMH,
pa3pabOTaHHBIMM  MPEIMETHO-METOJUYECKUMU KOMUCCUSIMM. 3aJaHMsi MOTYT OLIEHUBAThCS
pPa3IMYHBIM MaKCHUMAJbHBIM YHCIOM Oa/UIOB B 3aBUCUMOCTH OT CJIOXHOCTH. Kputepuu
OLICHUBAHMS 33/1aHUH JOJDKHBI IIPElyCMaTPUBATh BBHICTABICHUE YACTUYHOTO Oauia 3a pelieHus, mo
KaX/10i 3azade JOoJKHA OBbITh COCTaBJIEHA IlKaja OLEHMBAHUSA pelleHHud 3anaud. Bo3moxHble
MOJIXO/IbI K COCTABJICHUIO TAKOW IKAJIBI:

— eciaM 3ajaya IpeaycMaTpuBaeT OOOCHOBAaHUE IIOJYYEHHOIO OTBETa, TO Oajlbl MOTYT
CHIDKATBCS 32 OTCYTCTBHE TaKOTO OOOCHOBaHUS, HAIMYKE OMHOOK B 000OCHOBaHHUH, PACCMOTPEHHE
TOJIbKO OT/AEJbHBIX YaCTHBIX cioy4yaeB U T. A. Ilpu 3TOM olLleHKa HEe MOXXET CHMXKATbCid 3a
CJIO’KHOCTb, 3aITyTAHHOCTh WM OO0JIBIION 00BEM MPUBEACHHOTO PEIICHUS B CIy4yae ero MOJIHOTHI U
KOPPEKTHOCTH;

— eCIM 3aJlaHKie IpeayCMaTpUBaeT HAaXOXKIACHHUE OTBETAa Pa3HOH 3()(HEeKTUBHOCTH (KOIUYECTBO
KOMaH]l B aJlTOPUTME, KOJIMYECTBO ONEpAIMil MpH MepeIrBaHUAX, KOJIUYECTBO HCHOJIb30BaHHBIX
mecTepéH B MEXaHMUYECKOW Iepejade, JUIMHA MPOieHHOro poOOTOM MyTH U T. A.), TO Oaibl
BBICTABJIIIOTCS B 3aBUCHUMOCTH OT 3((EKTUBHOCTH HAWJIEHHOTO OTBETa (MAaKCHMAaJbHBIN Oai
BBICTABIIIETCS 32 HAWIy4YIlee BOSMOXKHOE PEUICHHE, Aajiee Oaibl CHUKAIOTCA B 3aBUCHMOCTH OT
3 PEeKTUBHOCTH HaiJIeHHOro OTBeTa. 3a Jroboe pemieHue, 0e3 TpeboBaHM K ero 3pPEeKTUBHOCTH,
PEKOMEHTyeTCsI BBICTABIATH 25-50 % oT MakcumanbHOTO Oasnia).

3amaua MOXeT pa30MBaTHCS Ha HECKOJBKO OTNENBHBIX IYHKTOB, MOJ3a7a4d WU TPUMEPOB,
IIPY ATOM KaXKJIbIi ITyHKT OI[CHUBAETCS OT/ACIbHO. bayuiel 3a BCIo 3a7ady pa3OMBaroTCs Ha Oayuihl 3a
OT/IeNIbHBIE ITYHKTHI.

3.3.3. 3aganus B KoMNbIOTePHOIi popme ¢ KPATKUM OTBETOM

3.3.3.1. [IpuHIUNBI COCTABIEHUS 3aIAHMI

3amanus B KOMIBIOTEPHOUM (hOpMeE C KPATKUM OTBETOM TMPEACTABIISIIOT COOOM 3aaHusl, OTBET
Ha KOTOpBIE BBOJAMTCS YYAaCTHHKOM B TECTUPYIOIIYIO CHUCTEMY M BIIOCJIEACTBUU IPOBEPsETCS
aBToMaTHueckd. OTBETOM Ha TaKOe 3aJaHue MOXET OBITh OJTHO MJIM HECKOJIBKO YHMCETI, 3aITMCaHHBIX
B OJIHOM MJIM HECKOJBKUX CTPOKax, OJHA MJIHM HECKOJBKO CTPOK TekcTa U T. A. OTBET BBOIUTCA
YYaCTHUKOM HEMOCPEICTBEHHO B TECTHPYIOLIYIO CHCTEMY B IOJI€ BBO/Ia OTBETA HJIM 3aIMCHIBACTCS
B TEKCTOBOM (haiiiie, KOTOPBIN CIAETCS B TECTUPYIOUIYIO CUCTEMY Ha TIPOBEPKY.

[TpoBepka TOAOOHBIX 3aJaHUN  OCYLIECTBISETCS MPU IOMOIIM  aBTOMAaTUYECKOMN
TECTUPYIOLIEH CHCTEMBI, TO3TOMY OTBET JOJDKEH OBITh 3allicaH ¢ coOJ0eHNeM (Gopmara 3amnucu
OTBETa, YKa3aHHOTO B yCIIOBHHM 3ajauu. Hampumep, B yCIIOBHM 33aa4d MOXKET OBITH yKa3aHO, YTO

OTBCTOM ABJIAACTCA POBHO IISITb YUCCII, 3allMCAHHBIX YCPEC3 Hp06en, HNJIK MOCJICA0BATCIBbHOCTh M3
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OyKB aHIVIMKCKOTO anaBuUTa, WU IOCIEJOBATEIHLHOCTh KOMaHI poboTa U3 (UKCHUPOBAHHOTO
HaOopa, 3alMCaHHBIX 10 OJHOW B CTPOKE, MM HEKOTOpOoe apu(MeTHUecKoe BbIpaKEHHE,
coJepxallee yucia, IepeMeHHble, apu(pMETUUECKUE ONepalun, CKOOKH U T. 1. B ycioBusX Takux
3aa4 MOKET OBITh yKa3aHHE Ha TO, YTO HEOOXOAMMO MOJYYHTh HAMIYYIIUN OTBET, HAIPUMED, B
BUJIE «KaKO€ HaMMEHbIIIee YUCIIO JEHCTBUN JODKEH BBIMOJIHUTE POOOT IS MOJYUYEHUS JKEIaeMOoro
pe3yabTaTay WK «yKaKUTe MUHUMAIBHOE IEJI0€ 3HAYEHUE EMKOCTH aKKyMYJIITOpa HE0OX0AUMOe
JUIA BBIMOJIHEHHUST pa®oTb» M T. 1A. lIpM BO3MOXXHOCTH TOJYYEHHUS YYaCTHHUKOM JpOOHOTO
pe3yibTara CleAyeT yKa3aTh IPUHIMII €ro OKPYIVIEHUS (IO KAaKOro 3HakKa, BBEPX HJIM BHH3, IO
OM>KaIero 1eysoro u mp.).

3.3.3.2. MaTepuaJibHO-TeXHHYECKOe 0O0ecreyeHmne

Ha xommbrorepax noimkHa OBITH yCTAHOBIIEHA MpOTrpamMma ISl JOCTyIa B TECTHPYIOUIYIO
cucreMy (Hanpumep, Opaysep, eciid JOCTYI K TECTUPYIOLIEH CUCTEME OCYIECTBIIIETCS yepe3 web-
uHTepdeiic). Ecau nis BeINoIHEHUS 3a1laHuil HEOOXOAUMO KaKoe-I10o0 crieluaibHOe IPOrpaMMHOE
o0ecrnieyeHre, OHO TaKXKe JOJIKHO OBITh YCTaHOBJIEHO.

3amaHus TUPAXUPYIOTCS Ha jucTax Oymarun Qopmata A4 miam AS, BO3MOXKHO Takke
NPEJOCTABIIATE YCIOBHUS 33aJad TOJBKO B AJIEKTPOHHOM BHUJAE B TecTHpymomeill cucreme. s
YEpPHOBBIX 3alMcell ydacTHMKaM HpeAocCTaBisieTcss Oymara, YEpHOBMKM HE CHAlOTCd M He
HPOBEPSIIOTCS.

3.3.3.3. Kputepun u MeTOUKH OLIEHUBAHUS

Jlist IpOBEpKH pelIeHUH UCIOIb3yeTCsl aBTOMAaTHYeCKasi TECTHPYIOIAsi CUCTeMa. 3aJaHus
MOTYT OLI€HMBATHCS Pa3IUYHBIM MAaKCUMAJIbHBIM YUCIIOM OajUIOB B 3aBUCHUMOCTH OT CIIOYKHOCTH.
Kaxnoe 3amaHue oneHuBaeTcsl MO MPHUHIMIYY BEpHO/HEBEpHO. lIpaBUIbHBIN OTBET NaeT Oalibl,
COOTBETCTBYIOIIMI Becy 3afaHusa. Ecim mpu BBOAe OTBeTa IMPEIyCMOTPEHO MoOJie s BBOJAA
KOMMEHTApUeB K PEUICHHI0, OHO MOXXET OBITh YUTEHO MPH PACCMOTPEHHUH areuisiinuu. [Ipumepsr
3a/IaHMi PUBENICHBI B paszfene 4.3.

3.3.4. lIpakTHyeckoe 3aJaHUe B CUMYJISITOPe HA IIKOJIbHOM 3Tane

3.3.4.1. IpuHIUNBI COCTABJIEHUS 3aIAHMI

3a1aHNs TaKOro poJia BHIMOIHSAIOTCS HEMOCPEICTBEHHO HAa KOMIBIOTEpPE € MCIOJIb30BaHUEM
Cpeabl 11l COCTABIICHHSI aJITOPUTMA JUISI BUPTYAJIbHOTO POOOTa B CUMYJISITOPE ¢ BO3MOKHOCTBIO €T0
npeBapuTeIbHOW HACTPOMKU (KOH(PUTYpHUpPOBaHUS MOPTOB JATYUKOB, COCTABJIEHUS CXEMBI U TIp.).
B 3amanum Tpelyercs COCTaBUTH aNroOpUTM Ui poOoTa (Hampumep, Mpoexarb IO JIMHUU C
MEePEeKpPeCcCTKaMi, Ha KaXKIOM IEPEKPECTKe NPOBEPUTh HAIM4YHEe OOBEKTa, B COOTBETCTBUHU C
pacIoio’)keHueM OOBEKTOB OMPEECTUTh KOHTPOJBHBIE 30HBI, NEPEMECTUTh HY)KHbIE OOBEKTHI B
KOHTPOJIbHBIE 30HBI M T. [1.). B 3amaHuM MODKHBI YYUTHIBAThCS IIOKA3aHUS JaTYMKOB, a
TPEHUPOBOUYHBIN MOJUTOH JODKEH UMETh OTJIMYMS OT 3a4€THOTO, HA OCHOBAHUHU KOTOPBIX poOOT

MNPUHHUMACT PCIICHUC O BBITTOJIHACMBIX JEHCTBUSAX. HpHMep 3alaHusA TPUBCACH B ITPUITOKCHUN 3.3.
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3anmanus 1 5-8 KIIACCOB MOTYT OBITh OPMEHTHUPOBAHBI HA BBISBICHHE 3HAHUI M HABBIKOB
HCIIOJIb30BaHUs AJITOPUTMOB YIIPABIICHUS JJIs1 BBIIIOJHEHHS] pOOOTOM MOCTABICHHON 3a/1auH.

3ananus a1 9-11 kimaccoB MOTYT OBITH OPUEHTHPOBAHBI Ha BBISBICHHE 3HAHUIA M HABBIKOB
paboThl ¢ MUKPOKOHTPOJUIEPHBIMU YCTPOHCTBAMHU Ha 0a3e MUKPOKOHTpOJuIepoB cemeiictBa AVR
WIN aHAJIOTOB, COBMECTHMBIMU CO CTaHJapTaMH OTKPBITOU MaTdopMel, Hanpumep, tiara Arduino
WIA aHajor. 3aJaHusl COCTOST, HAalpuMmep, M3 IMOATOTOBKM B cuMyisitope WoOKkwi cxeMbl U
HaIlMCaHMsI TPOrpaMMHOTO Koja Ha s3bike C++ B ananore cpeasl Arduino IDE st niemoHcTpanmmn
00pabOTKM JaHHBIX AATYMKOB U YIPABICHUS HArpy3KOi B BU/IE KOJJICKTOPHBIX AJIEKTPOABUraTENCH
C ITIOMOUIBI0 MUKPOKOHTPOJLIIEPOB ceMeiicTBa AVR win ananoros.

3amanus Ha aropuTMBI ynpasieHus B cumyisarope tuna TRIK Studio wim Kynubun moryt
OBITH TIpeMTIOKEHBI U 1711 9-11 Ki1accoB B 3aBUCUMOCTH OT PEIICHUS PETMOHAIBHOM MPEAMETHO-
METOINYECKOM KOMUCCHUHU.

3.3.4.2. TemaTuka 3a1aHuii

[IpumMepHbIe BapuaHThI MPAKTUK:

— KOJIECHbIE MOOUJIbHBIE POOOTHI;

— MaHUMYJISATOPHI,

— aBTOHOMHBIE OECIUIIOTHBIC JIETATEIIbHBIC alllapaThl;
— BHUPTYyaJlbHbIE IPOrPAMMHUPYEMbIE KOHTPOJUIEPHIL.

3.3.4.3. MaTepuajbHO-TeXHHYECKOe 00ecrnedeHne MPAKTHYECKOro Typa B CUMYJISITOpe

KaxxtoMy y4acTHUKY MHpeIOCTaBIISIETCSl MEPCOHAIBbHBIA KOMIBIOTEP C YCTAaHOBJIEHHOM Ha
HEro CpeIoN Ui BBIIIOJHEHUS 3aJaHUH.

Cpena 1u1st BBITIOJIHEHUS 33JJaHUSI MOXKET OBITh MHTETPUPOBAHA C TECTUPYIOIIEH CHCTEMOH,
UCIIONIb3YEMOH JUIsl Caud W TPOBEPKU PpEUICHMH, HampuMep, 3aJaHus MOTYT HCIOJIHATHCS
HEINOCPEICTBEHHO B Opay3epe WM ke ObITh OTIEeNbHON mporpammoil. B sTtom ciydae cpepa ans
BBITIOJTHEHUS 3a/laHUs JIOJDKHA COXPaHSATh OTBET y4acTHUKA B BHJE TEKCTa WM (aiina, KOTOPHIHA
MIOTOM C/Ia€TCsl B TECTUPYIOLILYIO CUCTEMY ISl IPOBEPKHU.

3.3.4.4. Kputepuu ¥ MeTOTUKYU OLIEHUBAHUS

3ajaHue JOJDKHO IpeaycMaTpuBaTh BO3MOMKHOCTH BBICTABIEHUS YacTHMYHOro Oaijia B
3aBUCUMOCTH OT 3¢ (EKTHBHOCTH pelleHusl (KOJIMYECTBO KOPPEKTHO MEpPEeMENIEHHBIX pPoO0TOM
00BEKTOB, IOCTHKEHHE KOHTPOJIBHBIX 30H U JIp.).

[TpoBepky NOJOOHBIX 3aJaHUM KeNaTeJbHO MPOU3BOJUTH ABTOMATHYECKU IPU IMOMOIIU
TECTUPYIOLIEN CHCTEMBI, MPOBEpPSIOIIAas IporpaMma YCTAHABIMBAET KOPPEKTHOCTb CJIAHHOTO
pelIeHHs U OLIeHUBAeT ero 3(pPeKTUBHOCTh HA OCHOBAHUU KPUTEPUEB, COCTABICHHBIX MPEAMETHO-
METOJINYECKON KOMHUCCUEH.

[Tpy OTCYTCTBMM TEXHMUYECKOM BO3MOYKHOCTH JUIsl aBTOMAaTHYECKOW IPOBEPKU PEIICHUs

MOTYT IIPOBEPATHCA YICHAMU KIOPU.
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3.3.4.5. Ucnosib30BaHNe TeCTUPYIOLIEH CHCTEMbI

OpraHu3aTopbl NIKOJIBHOTO 3Tara MOTYT YCTAHOBHTh M HACTPOUTH COOCTBEHHBIN IK3EMILISP
TECTUPYIOIIEH CUCTEMbI JTMOO HCIOJIB30BaTh TECTUPYIOUIYIO CHUCTEMY, TOCTYIHYIO 110 MOJCIH
«software as a service», HaIpuMep:

— TestSys https://testsys.trikset.com/2024 unu https://olymp.trikset.com;
— Kymubun https://kulibin.app.

B cnyuyae ecnu MIKOJBHBIN ATall Ui BCETO PETMOHA MPOBOAMTCS IO OOIIMM 3aJaHMSM,
PEKOMEH/IyeTCS ~ KCIIOJIb30BaHUE OOIIeH TECTHPYIOIIEH CUCTEMBbI JIIsi BCErO  PETHOHA.
MyHUIMITaTBHBIN 3Tall PEKOMEHIYeTCsl IPOBOUTH HA peallbHOM 000pYI0OBaHUH.

3.3.5. IIpakTHyeckoe 3ajaHHe Ha peaJjbHOM PpodoTe Ha MKOJILHOM WIH
MYHHIIUTIAJTBHOM JTane

3.3.5.1. IIpuHUMTIBI COCTABJIEHUSI 3a1aHUH

3amaHus TAaKOrO pPOAA BBINOJHIIOTCS Ha KOMIBIOTEpE C 3arpy3Koil MporpamMMbl Ha
peasbHOro podoTa, KOTOPHI MOXET OBITh COOpPAaH YYaCTHHKOM HEMOCPEICTBEHHO Ha Mmecre. B
3aJaHUM TPeOyeTCs COCTaBUTh alTOPUTM il poOoTa (Hampumep, MpoexaTh MO JUHHH C
MNEPCKPECTKaMU, Ha KaXIOM ICPCKPCCTKEC IMPOBCPUTH HAJIUYUC O6’I)€KT3., B COOTBETCTBUHU C
pAacIoo’KEHHEM OOBEKTOB OIPEICIUTh KOHTPOJBHBIC 30HBI, NIEPEMECTUTh HY)KHBIC OOBEKTHI B
KOHTPOJIbHBIE 30HBI U T. [I.). B 3aaHuu JOIKHBI yYUTHIBATHCS TOKA3aHUS TATYNKOB, HA OCHOBAaHHUH
KOTOPBIX pO6OT MNPUHHUMACT PCHICHUC O BBIITOJIHACMBIX HeﬁCTBHﬂX, a TpeHI/IPOBO‘{HBIfI IIOJIUTOH
JIOJDKEH UMETh OTJIMYMSI OT 3a4ETHOTO.

[Tpu pa3pa®oTke MpakTUYECKUX 3aJaHUN MO POOOTOTEXHUKE HA MYHHMIMIIAIBHOM 3Tare
ClIeZlyeT yYUTBIBaTh MEXaHUKY, IPOrPAMMHOE YIIPABICHHE U JIEKTPOHUKY, a TAKXKe BO3MOXKHOCTU
AJIEMEHTHOM 0a3bl 00pa30BaTENIbHBIX YUpexkKAeHUN. B kauecTBe aneMeHTHOM 0a3bl Jj1s 7-8 KJIaccoB
UCTIONB3YIOTCSL  JIIOOBIe 00pa3oBaTelbHbIE KOHCTPYKTOPBI, WMEIOMIMECS B OpTraHW3allUd WM
NPUHECEHHbIE YYaCTHHKaMH B COOTBETCTBMM C TpeOOBaHMSIMM OpraHu3aTtopoB. B kauecTBe
areMeHTHOM 0a3bl i 9-11 KiaccoB MCIONIB3YIOTCA KOMILIEKTHI 000pyroBaHus Ha 6a3e Arduino,
UMEIOIMECs] B OpraHu3allMd WM MPUHECCHHbIE YYaCTHUKAMHM B COOTBETCTBUU C TpeOOBaHHUSIMHU
OpraHU3aTopOB.

B mporiecce BBITIOTHEHUS 3aJaHUS YYAIIHCs JODKEH cOOpaTh KOHCTPYKIMIO poOOTa MK
POOOTHU3UPOBAHHOTO YCTPOWCTBA M3 MPEIOCTABICHHBIX OpraHU3aTOpaMH KOHCTPYKTHUBHBIX
AJIEMEHTOB (WJIM MPUHECEHHBIX CAMOCTOSTENILHO — MO PEHICHUIO0 OPraHU3aTOPOB), MPOTECTUPOBATH
MOKa3aHUsl JIaTYMKOB, COCTaBUTh MPOrpaMMy UM MHOTOKpPaTHO OTJIaguTh €€ paldoTy Ha
IpeJOCTaBIEHHOM moJaurone. Heo0XoaMMo paccuuTarh CIOXKHOCTH 3a/laHUSl  TaK, YTOOBI
OOJIBIIIMHCTBO yYdalmuxcsa YJIOXWINCh B OTBECACHHOC BPEMA. B cBaI3m ¢ >THM Ha IMKOIBEHOM H
MYHHMIIMIIAJIbHOM 3Tamax B cllydae HCIOJb30BaHUSA KOJECHBIX poboToB Ha 0aze Arduino

OopraHu3aTopaMu MOT'yT OBITh OpeaoCTaBJICHBI OAUHAKOBBIC KOHCTPYKIUU C YaCTUYHO COGpaHHBIM
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ocHOBaHHUEM (0€3 IMEKTPUUECKHUX TTOIKIIFOUEHUT ).

ITpumepsl 3ajaHKii TPUBEIEHBI B IPUIIOKEHUN 3.3.

3.3.5.2. TemaTuka 3aganui

[IpumepHbIe BapuaHThI IPAKTHK:

— KOJIECHbIE MOOWIIbHBIE POOOTHI;

— CTalMOHapHbIe pOOOTU3NPOBAHHbBIE YCTPOICTRA;

— MAaHMUIYJIATOPSI,

— aBTOHOMHBIC OECTIUIIOTHBIE JICTATEIbHBIC alapaThl;

3.3.5.3. MaTepuajibHO-TeXHHYECKOe O0ecreyeHmne

KaxxtoMy y4acTHHKY IPEIOCTaBJISAETCS NEPCOHAIbHBIM KOMIIBIOTED C YCTAHOBJICHHOW Ha
HEero Cpefod NMporpaMMHUpPOBaHMUA M CPEICTBO 3arpy3kM HporpaMmMel Ha pobota. IIporpammHoe
o0ecreyeHrne JIOJKHO IMOAXOAMTH JJsl MPOrpaMMHUPOBAHUS IPEIOCTABICHHOIO OpraHU3aTOpaMu
WIM IPUHECEHHOI'0 YYaCTHUKOM OOOpYy/J0BaHUS. YUaCTHUK MOXKET 3apaHee 3alpOCUTh YCTAaHOBKY
KOHKPETHOI'0 IPOrPpaMMHOI0 00ECHedeHus, €CIM OHO MOJpPa3yMeBaeT OTKPBHITOE HCIOJIb30BaHUE
WIN y OpraHnu3aTopa UMeeTCs JUIEH3Us. B cirydae, eciii yyacTHUK MpUHEC 000pyAOBaHUE caM, OHO
JIOJDKHO OBITH IIPOBEPEHO OPraHU3aTOPaMHU Ha COOTBETCTBUE TPEOOBAHMSAM JTarla.

Ecnu  opraHuszaTtopbl NpeloCTaBISIIOT 000pylOBaHHME, C KOTOPHIM 3HAaKOMBI HE BCE
YYaCTHUKH, PEKOMEHIYeTCs [0 OJIMMIIMAJAbl IPOBECTU MPEIBAPUTEIILHOE 3HAKOMCTBO C
000pyI0BaHUEM.

B cinyuae wucnonbp3oBaHHs TMONMIoHa ero TpeOyercs obecreunts Ha Kaxaele 7-10
y4acTHUKOB. [IprMepHbIil nepeyeHs 000py10BaHUS MPUBEJEH B MPUIIOKEHUH 3.2.

3.3.5.4. Kputepuu u MeTOAUKYU OLIECHUBAHUS

3ajaHue JIOJDKHO NpedycMaTpHBaTh BO3MOXKHOCTb BBICTABICHHMsSI 4YacTHMYHOro Oania B
3aBUCUMOCTH OT 3(()EKTUBHOCTU pelieHHs (KOJIMYECTBO KOPPEKTHO MEPEMELIEHHBIX PoOOTOM
00BEKTOB, TOCTUKEHHE KOHTPOJIBbHBIX 30H U JIp.).

KaxxaoMy y4yacTHHMKY MpelOCTaBIISE€TCS HEOTPAHMYEHHOE KOJIMYECTBO TPEHUPOBOUHBIX
3aIyCKOB U HE MEHEE JIBYX 3a4ETHBIX MOMbBITOK.

[TpoBepka BBINOJIHEHUS 33JaHUS POOOTOM IMPOU3BOAMTCS YICHAMHU XKIOPU B MOMEHT €ro
3aIMycKa ¥ YYacTHHK Cpa3y y3HAeT MOJyuYeHHbIe OalljIbl 3a BBITIOJHEHHUE 3a/1aHuUS.

3.3.5.5. [lopsinok npoBeaeHHs 3a4€THBIX MOMBITOK

PekoMenayercss mpuIepKUBAThCS CIEIYIONIET0 MOpsAKa MPOBEACHMS 3aUETHBIX MOIBITOK
3arycka po0OoTa s BBITOJHEHU 3ajaHus. Kax/1oMy y4acTHUKY JOJDKHO OBITh JaHO JBE MOMBITKH.
ITepBas nomnbiTKa - uepe3 120 MUHYT nocie Havala BBIIOJIHEHUS 3aJaHusl, BTopas - yepe3 60 MUHYT
rocjie OKOHYaHHs MepBOM MmonbITKU. [lepen MombITKOM Bce yYacTHUKH CAAOT POOOTOB XKIOPHU U
3a0upaloT OOpaTHO TOJIBKO IIOCJTE 3aBEpIICHUS BCEX 3a€3/I0B TOMBITKU. YYAaCTHUK MOXKET

OTKa3aTbCsA OT IIOIIBITKH, HO po60Ta CIacT B T000M ciry4dac. ITocne kaxkmoii cgaun Bcex pO6OTOB B
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KapaHTUH KIOPU BBITATUBACT KPEOU C PACHOJIOKEHUEM STAIOHHBIX OOBEKTOB OJIMH pa3 Ui BCeX
YYaCTHUKOB TONBITKU. UJIEHBI JKIOPH OLIEHUBAIOT KAXKIYIO IMOIMBITKY HEMOCPEICTBEHHO IOCIEe €€
npoBeseHus. B 3auet naer pe3ynbrar JIydiiei IONbITKH.
3.3.5.6. Heo0xoaumoe MaTepuaibHO-TeXHMYECKOe o0ecneyeHne
B nononHeHue Kk MaTepualbHO-TEXHUYECKOMY OOECIIEYEeHHUI0, YKa3aHHOMY B pasnene 3.4 u
B NMPWIOKEHUH 3.2, HA KOMIBIOTEpaX YYaCTHUKOB JOJDKHBI ObITh YCTAaHOBJICHBI KOMIHJISTOPHI U
Cpellpl IIPOrpaMMHUPOBAHMS JUISI HCIOJIb3YEMBIX Ha COOTBETCTBYIOIIEM JTale KOHTPOJUIEPOB.
Ccpuiku Ha pecypebl B IHTepHeTe, cofepikaliye KOMIWIATOPBI U Cpefibl pa3paboTKH, yKa3aHbl B II.
3.7.
[Tomumo OC, cpen nmporpaMMupoBaHUsi poOOTOB, HAa KOMIIBIOTEPAX YYAaCTHHKOB MOXKET
ObITh ycTaHOBJE€HO jomnosiHuTenbHoe I[IO (dailioBble MeHEIKephl, TEKCTOBbIE PEAAKTOPHI,
nporpammsl st ureHuss PDF-daitnos), nanpumep:
— Far Manager;
- Vim;
— Sublime Text;
— Geany;,
— Adobe reader;
— PpenaKkTOphl AIEKTPOHHBIX TAOJIHULI.
3.4. Heo0xoqumoe MaTepHaJIbHO-TEXHHYECKOe o0ecrevyeHne JUIA  BBINOJHEHHUS
OJIMMITHAJAHBIX 32IaHUH IKOJIbHOT0 U MYHUIMIIAJIBHOIO0 3TANA OJIMMITHA/IbI
3.4.1. MarepuajbHoO-TeXHHYeCKOe o0ecneyeHue NPH HCHNOJIb30BAHUM 3/1aHUI B
0;1aHKOBOM (popme
3amaHus TUPaXUPYIOTCS Ha juctax Oymaru ¢opmara A4 wim AS, perieHus 3aJaHui
3alMCHIBAIOTCSA B TETPAASX, Ha OTAENBHBIX JUCTaX WM CHENMalbHBIX OnaHkaX. Jlyis 4yepHOBBIX
3anuceil ydyaCTHMKaM TpeAoCTaBisieTcd Oymara, 4YepHOBUKHM CHAIOTCS IIOCIE OKOHYAHHS
OJIUMITUAJbI, HO HE MPOBEPAIOTCS. YYACTHUK MOKET MPUHECTH € COOOM M HCIOJB30BaTh Ha
TEOPETUUYECKOM Type HEMPOrpaMMHUPyEMbIii HH)KEHEPHBIN KaJIbKYJISATOD.
3.4.2. MarepuajibHO-TeXHHYeCKOe of0ecrieyeHHe TNPH KOMIbIOTepHOW  ¢opme
NpOBeleHusl ITana
Kaxnplii ydacTHUK JoDkKeH ObIThb obOecrieueH paboOYMM — MECTOM, OCHAIIEHHBIM
COBPEMEHHBIM TEPCOHAIBHBIM KOMIIBIOTEPOM WM HOYTOYKOM. XapaKTEpPUCTHKH KOMIIbIOTEPOB,
MPEIOCTaBIEHHBIX YYaCTHHUKAaM, JOJDKHBI COBHAAaTh JIMOO pPa3iIuyaThCcsl HE3HAYUTENBHO.
KommnbroTepsl J0KHBI OBITh OOBEIMHEHBI B JIOKAJIBHYIO CETh C JOCTYIOM K TeCTHUpPYIOIIEH
cucreme. Jloctyn B MIHTEpHET peKOMEHIyeTCsl 3alpeTUuTh, 32 UCKIIOUEHHEM MPHU HEOOXOAMMOCTH
JIOCTyTa K CepBEPY TECTUPYIOLIEH CUCTEMBI.

3amaHusl TUPAXKUPYIOTCS Ha Juctax Oymarm ¢opmara A4 wmm  AS.  Jlomyckaercs
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MPEOCTaBIEHUE IOCTYTA K 3JIEKTPOHHBIM BEPCUSAM 3aJaHuil B HHTep(eiice TeCTUPYIONIEH CHCTEMBI.
B cinydae mnpenocraBieHMs SJIEKTPOHHBIX BEpCUM 3a/laHUil pacrieyaTaHHbIC 3aJaHUsl MOTYT He
IIPEJOCTaBIIATHCS.

VYdammMcsi mpeaocTaBisieTcs Oymara M NMUCHbMEHHBIC NPUHAUICKHOCTH Ui YEPHOBBIX
3anucei. [Ipyu 3TOM 4epHOBUKHU HE COOMPAIOTCS MIOCIE OKOHYaHMSI Typa U HE MPOBEPSIOTCS.

CooTBeTcTBYIOIIAs IPEIMETHO-METOIMYECKass KOMHUCCHS 3apaHee YTBEPXKIAeT CIHUCOK
IPOTPaMMHOTO OOecreueHusi, KOTOPBI OyAeT HCIONB30BaThCA Uil MPOBEAEHUS IIKOJIBHOTO U
MYHHUIIUTIATBHOTO TANOB M JOBOIUT 3Ty HH()OPMAIUIO 10 CBEICHUS YYACTHUKOB U OPTaHU3aTOPOB
OJIMMITHA/IBL.

3.4.3. MaTtepuaibHO-TeXHUYECKOe 00ecreyeHHe MPaKTHIeCKOro Typa

PekomeHnoBaHHOE ~ MaTepHaIbHO-TEXHHUYECKOE  OOecle4eHne  MpH  IPOBEACHUH
IIPAKTUYECKOI0 Typa Ha peaibHOM 000py/1I0BaHUH NPUBEJEHO B IPUIIOKEHUU 3.2.

3.4.4. MaTtepuaJbHO-TEXHHYECKOe o0ecriedeHue MPH 3al[UTe MPOeKTa

[lpu 3ammre mpoekTa B (Gopme MyOIMYHOTO BBICTYIUICHHS IEpe] >KIOpH B ayIUTOPUHU
Y4aCTHUKY IPEJOCTaBISAETCS:

— TIPOEKTOP, MOAKIIOYCHHBIH K KOMIIBIOTEPY C BO3MOXXHOCTBIO MEPEKIIOYCHHUS CIIAHI0B H
3arycKa BUJ€O MPU HEOOXOIMMOCTH;

— CTOJ JUI yCTAaHOBKH pO0O0Ta;

— anekTpudeckas pozerka 220 B;

— nocrtyn B uaTepHeT 1o WIiFi (1o npeaBapuTeisHOMY 3a1pocy);

— MPOCTPAHCTBO Ha MOy JJIs 3aIlyCcKa MOABUKHOIO poOOTa IIIOIAbI0 HE MeHee 4 M2.

[Ipu cTeH10BOM 3aIIMTE MPOEKTA YYACTHUKY MPEIOCTABISAETCS:

— MecTo 11 KperuteHus miakata AQ;

— TIPOCTPAHCTBO Ha TMOJIy IJIONIA/IbI0 HE MeHee 4 M2;

— CTOJ U CTYJ;

— asektpuyeckas poserka 220 B;

— nocrtyn B uaTepHeT o WIiFi (1o mpenBapuTeIbHOMY 3apocy).

3.5. IlepeyeHb CcHpaBOYHBIX MAaTEPHAJIOB, CPEIACTB CBA3M M  JJIEKTPOHHO-
BBIYHMCJINTEIbHON TEXHUKH, pa3pelleHHBIX K MCHOJb30BAHHI) BO BpeMsl MPOBeIeHHSs
OJIMMITHA/bI

3.5.1. [IpakTHYeCcKHii U TeOPEeTHUECKHIi TYpPbI

[ToMumo KOMMIbBIOTEpA, MPEAOCTABICHHOTO OPraHW3aTOPAaMH COOTBETCTBYIOLIETO 3Tamna B
clly4ae MpPOBEACHUS TEOPETUYECKOTO Typa B KOMIBIOTEpHOH (opMe, a Takke KOMIIbIOTepa ¢
poOOTOM M HaOOPOM MHCTPYMEHTA, MPEIOCTABICHHBIM OPraHW3aTOPaMM Ha MPaKTHYECKOM Type B
Clly4yae ero NMpoBEICHHUS C HCIOJIb30BAHUEM PEaIbHOTO 00OpYy/JI0BaHUs, YYACTHUKAM 3aIlpelaeTcs

MOJIE30BAaTLC JIFOOBIMH SJICKTPOHHBIMHA YCTpOﬁCTBaMH, B TOM 4YHCJIC OPYT'UMH KOMIIBIOTEpaMU U
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HOYTOyKamMH, MOOUJIbHBIMH TeJleOHAMH M cCMapT(HOHAMH, SJICKTPOHHBIMH KHUTAMH, TUIAHIIETaAMH,
aieKkTpoHHbIME Yacamu, CD- u MP3-mieepamu, m00bIMH HayITHUKaMU. VICKITFOUECHUEM SIBIISICTCS
HEMpOrpaMMUPYEMbIil MHKEHEPHBIH KalbKyJIATOp 0€3 CPeACTB CBSI3U, KOTOPHIM YYaCTHUK MOXKET
OPUHECTH C CcO000il M UCHONb30BaTh HAa TEOPETHYECKOM Type, €CJIM OpraHu3aToOpbl HE
IPEOCTABIIAIOT MHOTO. Vcronabp30BaHNe KaIbKYJIATOPOB COIJIacyeTcs 3apaHee.

VYyacTHUKaM  3ampemiaercs IOJb30BAaThCA  JIIOOBIMU  DJICKTPOHHBIMH  HOCUTEIISIMU
UH(pOpMaLK, B TOM YHMCII€ KOMIAKT-TUCKaMH, MOIYJISAMH (hIem-naMaTi, KapTaMy HaMsITH.

VYyacTHMKaM pa3pelaercs I0JIb30BaThCsl YUCTBIMU JIMCTAaMHM, B TOM 4YHCIE JIMCTaMH B
KJIETKY, a TaKkKe IMCbMEHHBIMU NPUHAJICKHOCTIMM: PYUYKOH, KapaHIAIIOM, CTHUpPATEeIbHON
PE3UHKOM, LIUPKYJIEM, TUHEUKOM.

JI1s1 ka0 OCHOBHOM Cpe/ibl IPOrpaMMUPOBAHUS UIIN CPEIbl BUPTYAIBHBIX UCIIOJIHUTEIEH
B CUMYJIITOpE Ha KOMIIbIOTEpaX YYaCTHUKOB WM B JIOKAJLHOW CETH pa3MelaeTcs JOKyMEHTAallUs.
Takxke peKOMeH]IyeTcs YCTaHOBUTh WJIU CJEJIaTh JIOCTYIHOM JOKYMEHTAIHUIO 110 JTOMOJIHUTEIbHBIM
cpeaaM IporpammupoBaHus. JlomycTMMO Takke IpU OrpaHMYeHMH Joctyna B HHTepHer
COXPaHUTb JJOCTYII K caiiTaM ¢ JJOKyMEHTalUeH 1o cpeaM porpaMMHPOBAHUS.

3.5.2. 3ammuTa npoexkTa

[Tpu 3amuTe npoekTa AEMCTBYIOT OTpaHUYEHUS Ha UCIIOIb30BaHHE JIIOOBIX CPEJCTB CBS3U 32
UCKJIFOUEHHEM HEOOXOAUMBIX B ITPOEKTE.

3.5.3 MaTtepua/jibHO-TeXHHYECKoOe ofecneyeHne NPaKTHYeCKOoro Typa

Jlns mpoBeneHusl MPakTUYECKOro Typa IEHTpaibHasl MPeAMETHO-METOANYECKas KOMHUCCHUS

PEKOMEHIyEeT PEeyCMOTPETh 000PYA0BaHHE, MPEACTaBICHHOE B Ta0IHUIIE 3.

IIpakTnyeckasi padota no podoToTexHukKe (B 04HOI opme), 5-8 Ki1acchl

1 O0opynoBanue Ha 6a3e 00pa30BaTeJIbHOI0 KOHCTPYKTOPA B COCTaBE: 1 naGop
° TpUu QJICKTPOABUTATCIIA C SHKOACpaMu nJIn CCPBOABUTATCIIA
MOCTOSIHHOTO BpallleHMS;
® AAaTYUK paCCTOSAHUA,

. 7IBa JaTYMKA CBETA UJIH 1IBETA;

° JABa JaT4ynKa KaCaHUuA,

. IMPOCKOIMYECKUI JaTuuK (IIpHU HAJIMYUH);

° KOMIIJIEKT HOBBIX 6aTapeI71 HJIM TIOJTHOCTBIO 3aps’KCHHBIX HOBBIX
aKKyMYJISITOPOB, HMMEIOUIMH EMKOCTh M HampsOKeHHE, DPaBHbIE JUIS BCEX
YYaCTHHUKOB;

. KOMIIJIEKT IPOBOJIOB;

. KOMIUIEKT KOHCTPYKTHBHBIX M COCIMHUTEIBHBIX DIIEMEHTOB JUIA

MOCTPOEHUS Iaccu poboTa ¥ AaKTUBHOTO MM [ACCHUBHOIO 3axBara
(TTaCCUBHBIM 3aXBAaTOM CUUTATh AJIEMEHT KOHCTPYKIIUHU, C TOMOIIBI0 KOTOPOTO
pOOOT MOJKET 3aIleNUTh U YJIEPKIUBATh 0OBEKT 3a CYET MOBOPOTOB KOPITyCa)

IIpakTHyeckas padora mo podororexnuke (B 0uHoi popme), 9-11 kaacenl

2 OOopynoBanne Ha 0a3e IJATBI € OTPBITBIM KOAOM H APXMTEKTYpPOM 1 nabop
(MakcuMabHAast KOMIUIEKTAIIHS [t MOOMIIBHOTO po00Ta)
Marepuainsr:
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—  IUIaTa Juis OPOTOTHIHMPOBAHUS ¢ OTKPHITHIM Ko1oM Arduino UNO unu
aHaJIOT;

—  MakeTrHas maTta He MeHee 170 Touek (maTta mpoTOTUIHMPOBAHMS);

— 2 peryimpyembIx cTabmimzaTopa nuTaHus (Ha ocHoBe umna GS2678
WJIM aHAaJIoT);

—  npaiiBep nBurareneii (Ha ocHoBe unna L298D wium ananor);

— maccu g pobora B coope (DFRobot 2WD miniQ wiu Amperka
miniQ, WM aHaJor), BKIIIOYAIOIIEe:

— miarpopma guamerpoM He MeHee 122 MM m He Oonee 160 MM ¢
OTBEPCTHUSAMH ISl KPEIUICHHUSI KOMIIOHEHTOB;

—  JIBa KOJUIEKTOPHBIX ABUratesns ¢ pexykropamu 100:1 u npunasHHbIMU
IIPOBOJIAMH;

—  JIBa KOMIUIEKTa KPETUICHUM JIJIsl ABUTATENE ¢ KpenesxxoMm M2;

IBa Kojeca 42x19 mm;

—  JIBE IMIAPOBHIC OTOPHL;

—  nBa uH(ppakpacHbix mansHoMepa (1080 cm) Sharp GP2Y0A21 wnu
aHaJIor;

—  JIBa [MACCHUBHBIX KPEIUICHUS JUTS JATbHOMEPOB;

—  JIBA QHAJIOTOBBIX JIATYMKA OTPAKCHUS HA OCHOBE (POTOTPAH3UCTOPHOMN
ONTOIAPHI (IATYNK JTUHUH);

—  CepBOJBUIATENb C MEXAaHMYECKUM 3aXBAaTOM WM KOHCTPYKTHBHBIE
AJIEMEHTHI JUIsl KPEIJIEHHsI TaCCUBHOTO 3aXBaTa;

—  CKOOBI M KpPOHIITEWHBI JUIsl KPETIJICHUS TaTYNKOB;

—  BHUHTHI M3;

—  Taikm M3;

—  CaMOKOHTpsIuecs raitku M3;

—  1aunosI 3 MM;

—  CTOWKH JJIfl IJIAT IIECTUTPAHHbIE;

—  TpPYXUHHBIE HIAHOBI 3 MM;

—  COCIMHUTENBHBIE IPOBOJIA;

—  KaOelbHbIE CTSKKU (TUIaCTUKOBBIE XOMYTHI) 2,5x150 MMm;

— 3 akkymyssTopHble Oarapeu Tturnopasmepa «KpoHa» c¢ 3apsHbIM
YCTPOHCTBOM (BO3MOKHO MCIIOJIb30BaHUE OJJTHOPA30BbIX OaTapeil EMKOCTBIO HE
MeHee SO0MAY) WM KOMIDICKT M3 2 WM 3 aKKyMyJaTopoB «18650» wmu
«14500» (B 3aBUCHMOCTH oT HOMHUHAJIBHOTO HaIpsKEHUS
AIIEKTPOABUIraTeNE);

— kabenb ¢ pazpémom s AKb tuna «Kpona» unu Garapeiinblii 610k
nox 2 wim 3 akkymyiaropa «l18650» wumm  «14500», coennHEHHBIX
MOCJIEIOBATEIBHO, C Pa3bEMOM IS MOAKII0OUeHHs K Arduino;

—  BBIKJIIOYATEIID;
—  kaOens USB.
HHCTpyMEHTBI, METOIHYECKHE TIOCOOHS U TIpoUee:
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—  TIEPCOHAIbHBI KOMIIBIOTEP HJIM HOYTOYK C IpEayCTaHOBICHHBIM
nporpaMMHubIM obecriedeHreM Arduino IDE st mporpammupoBaHust po6oTa;

— 2 KpecToBbIe OTBEPTKH, MOIXOASIIHIE [TOJT PEIOCTABICHHBIN KPETIEX;

—  IUIOCKasi OTBEPTKA, MOAXOAAIAs MO KIIEMMbI MOJTyJIEH;

—  OTBEPTKA C TOPLEBBIM KIIFOUOM, [TOAXOISALINM IO/ IPEAOCTaBICHHbII
Kpeneéx;

—  MaJICHbKHE IUIOCKOTYOIbI M YTKOHOCHL;

—  OOKOpE3HI;

UPPOBOI MyJIBTHUMETD;

—  pacmeyaraHHas TEXHHYECKas JOKYMEHTAlWs Ha IUIaThl PACIIMPEHUS U
JIATYUKH;

—  3apsIHOE YCTPOMCTBO JUIA aKKyMyJsTopoB Tuna «KpoHa» (BO3MOXKHO,
OJTHO Ha HECKOJIKO pabOo4MX MeCT U3 pacuéra, 4ToObI Bce YYACTHUKU MOTJIH
3apspKaTh MO OTHOMY aKKyMYJISITOPY OZHOBPEMEHHO) WM JIJIsl KOMIUIEKTa U3
2-3 akkyMmysTopoB «18650» unu «14500»

Oo6opynoBanue Ha 6a3e Arduino (MUHUMAaTbHASI KOMILJIEKTAIUS O] 3a7a4y
TSl CTAIIMOHAPHOTO POOOTU3UPOBAHHOTO YCTPOMCTBA)
— Arduino UNO uu anaor;

— makertHast tiata (170 koHTakToB U Oosee);

— KOJUIEKTOPHBIH 3JICKTPOJIBUTaTelb;

— npaiiBep auratens (Ha ocHoBe unna L293D wnm ananor),
— HOTEHIIMOMETD;

— KJIeMMa BUHTOBAs MJTU 3a)KUMHas;

— KHOIIKA TaKTOBAs;

— MHBIC KOMIIOHCHTEI I10 HCO6XOI[I/IMOCTI/I

Kabens USB anst 3arpysku nporpammel Ha pobota (unu WiFi-aganrep mis
0ecIpoBOIHOM 3arpy3Kn)

IIK ¢ nmporpaMMHBIM oOecrieueHHEM B COOTBETCTBMM C HCIOJIb3YEMbIMU
KOHCTPYKTOPaMH WJIH CUMYJISITOpPAMH

Jluct Oymaru Ui BBINOJIHEHMS TEXHUYECKOro pucyHka (dopmar A4) u
KapaHIaml

[Tnomanaka 11 TecTUpOBaHUS poOOTa (IIOJIUIOH):

— nuroit 6arHep 550 r/M? ¢ THIOTPadCKOH MeUaThIo;

— kanu6poBouHbil pparment 300x300 MM ¢ TOI ke edaThio, YTO U OCHOBHOMN
GanHep;

— CTallMOHAapHbIE OOBEKTHI, CTCHBI,

— nepemeraemMbie 00bekTHI (0anku 0,33 1, kyouku ¢ pedpom 40 mm mmu 80
MM)

lHa 6
YYaCTHUKOB

IIpakTHyeckasi padoTa N0 HANPABJIEHHIO MAHUILY/JISILMOHHBIE POOOTHI, /-8 KiIacchl

OobopynoBanue Ha 0a3e 00pa3oBaTeJIbHOIO PoOOOTA-MAHUNYJATOPA WU
cO0OpaHHOI0 M3 KOHCTPYKTOpPa pPo00Ta-MAHMIYJIATOPA CO CIEAYIOLIUMU

XapaKTCPpUCTUKAMMU:

1 nabop
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- IUIMHIpUYecKas pabodast 30Ha paaumycoM He meHee 200 MM miu pabouas
30Ha B BHUJE cekTopa He MeHee 180 rpagycoB HUIMHIAPUYECKOW 30HBI C
panuycoMm He MmeHee 200 MMm;

- mogbeM paboyero opraHa Ha BbICOTYy He MeHee 120 MM OT IJIOCKOCTH
YCTaHOBKH OCHOBaHHsI p0OOTa-MaHUTYJIATOPA;

- TOYHOCTb MMO3UIIMOHUPOBaHUs He Oosee 1 Mm;

- HE MEHEe TPeX HE3aBUCUMBIX CTEIIEHEH MOABUKHOCTH;

- HAJIMYMe 1aTYMKa CBETa WM L[BETA;

- HAJIMYUe IaTYMKa PacCTOSHHUS,

- HaJIMYMe cXBara JUid 3axBaTa U IE€PEMEIICHUs JEPEBSIHHBIX WU
MJIACTUKOBBIX 00BheKTOB pazmepom 20—40 mm u Becom g0 100 T;

- rpy3onoaseMHOCTh He MeHee 100 T

- KOMIUIGKT HOBBIX OaTapeil WJIM TIOJHOCTBIO 3apsSHKEHHBIX  HOBBIX
AKKyMYJISITOPOB, MMEHOIIUNA EMKOCTh W HAaNpsHKEHHE, pPaBHbIE IS BCEX

YYaCTHUKOB
9 KommproTep ¢ yCTaHOBICHHBIM IPOTPAMMHBIM 00CCIICUCHUEM TSI HATTCAHUS 1 .
VOPAaBISAIOMUX ~ MpPOrpaMM Ui BeIOpaHHOro  00OpYyAOBaHUSA, c
PEKOMEH/IOBAaHHBIMH  TIPOM3BOAMTENIEM  OOOpPYJOBAaHUS  TEXHUYCCKUMU
XapaKTEPUCTHKAMH
10 [Tnomaaka 1y TeCTUpOBaHUs poOOTa (TIOJIUTOH): 1 monuron
- muct 6ymaru A3 miotHocTs 80-110 /M2 ul
- iepeMeniaemMbie 00beKThI: KyOuku ¢ pedpom ot 20 1o 40 mm Becom 10 100 r KOMIUIEKT
us 4-7
00BEKTOB
IIpakTuyeckas padoTa Mo HANPABJIEHUIO MAHUNYJISIHOHHBbIE Po00THI, 9-11 KIacchI
11 OoOopynoBanue Ha 0a3e oOpa3oBaTeJLHOro podoTa-ManumyasaTopa wi | 1 Habop

COOpPaHHOr0 W3 KOHCTPYKTOpPa podOTA-MAHUMYJIATOPA CO CIETYIONIMH
XapaKTePUCTHKAMHU:

- IWIMHApUYecKas paboyas 30Ha paauycom He meHee 200 MM mnm pabouas
30Ha B BHJE ceKTopa He MeHee 180 rpaaycoB IMJIMHIPUYECKOH 30HBI C
pamuycom He Menee 200 MM,

- MoabeM pabouero opraHa Ha BBICOTY He MeHee 120 MM OT TIOCKOCTH
YCTaHOBKH OCHOBaHUS po0OOTa-MaHHUITYJISTOPA;

- TOYHOCTb MMO3UIIMOHUPOBaHU He Oosee 1 Mm;

- He MEHee TpeX He3aBUCHUMBIX CTETICHEH MMOIBIKHOCTH;

- HAJIMYHE JIaTYNKA CBETA WIIN 1IBETA,

- HAJTMYHE TaTYNKA PACCTOSHUS;

- HaJgM4yWe cXBaTa Uil 3axBaTa H TIEPEMEIIEHHs JICPEBSHHBIX WIH
IJIACTUKOBBIX 00bEKTOB pazmepom 20-40 mm u Becom 110 100 T

- Tpy3omnoaseMHOCTh He MeHee 100 T

- KOMIUIEKT HOBBIX OaTapeidl WM TIOJHOCTBIO 3apsSHKEHHBIX HOBBIX
AKKyMYJISITOPOB, HMMEIOIIMH EMKOCTh W HampsHKEHHe, paBHBIC Ui BCeEX

Y4aCTHUKOB.
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12 KommnbroTep ¢ ycTaHOBICHHBIM MPOTrPaMMHBIM 00ecrieueHUeM JIJIsl HalMCaHUs 1 .
VOpPaBISAIOIUX  [porpaMM s BblOpaHHOro  oOOpyAoOBaHus,  C
PEKOMEH/IOBAaHHBIMU  MPOU3BOAUTEIEM  OOOpPYNOBAaHUS  TEXHUUYECKUMU
XapaKTepUCTUKaAMU

13 [Tnomasaka st TeCTUpOBaHUs poOOTa (TIOJIUTOH): 1 monuron
- muct 6ymaru A3 moraocts 80—110 r/m? ul
- mepemMeniaemMbie 00beKThI: Kyouku ¢ peopom ot 20 10 40 mm Becom 10 100 r | KOMITIEKT

u3 4-7
00BEKTOB

IIpakTnyeckas padora no HanpasJjieHH1I0 aBTOHOMHbIe BIIJIA (My/1bTHPOTOpPHBIE APOHBI),

7-8 Kkaacchl

14 KBanpoxormrep: KOMITJICKT
- MakcumanbsHas B3JIeTHasg Macca, He ooiee: 150 T /y4acTHHUK
- JIMTUTeTbHOCTD MOJIETa Ha OJTHOM aKKyMYJIATOpE, HE MEHee: 3 MUH.;

JIOTIOSTHUTEIIBHBIN aKKYMYJISITOP, HE MEHEe: 2 IIT.
3apsiiHOE YCTPONCTBO /ISl aKKYMYJIATOPOB: 1 mmiT.

15 - KommbproTep ¢ yCTaHOBIICHHBIM TIPOTPAMMHBIM  OOECIICYCHHEM ISt 1 mr. /
HAIIUCAHWS YMPABJISIONIMX TPOTPaMM IS BBIOPAHHOTO OOOPYIOBaHHS, C | YYAaCTHHK
PEKOMEH/IOBAaHHBIMH ~ TIPOW3BOJTUTEIIEM  OOOPYIOBaHHUS  TEXHHUYCCKUMHU
XapaKTEPUCTHKAMU;

- USB kabenb u1st 3arpy3Ky IporpamMMbl
16 [Monwron mis 3amay: 1 xoMruiekT/

- bannep Genbrii 2x2m: 1 .
- Ky©6 u3 nuctoBoro matepuana 0.5x0.5x0.5m: 6 mir.

6-8
YYaCTHHUKOB

IIpakTHyeckasi paboTa no HanpasjeHno aBToHoMHbIe BIIJIA (My1bTHPOTOpPHBIE IPOHBI),

9-11 kaacchl

17 KBanpoxonrep: Komrmnexr
- MakcumanbHas B3NeTHas Macca, He 6onee: 150 T | ygacTHUK
- TN TeNbHOCTH MOJIETa Ha OTHOM aKKyMYJISITOpPE, HE MEHEee: 3 MUH.

JlononHUTENBHBINA aKKYMYJIATOP, HE MEHEee: 2 IIT.
3apsiHOe YCTPOMCTBO JJIsi aKKyMyJIITOpOB: 1 1T,

18 - KommbioTep ¢ yCTaHOBJIEHHBIM NpPOrPaMMHBIM OO€creueHueM s 1 mr. /
HalMCaHMs YNPaBJSIOUIMX MpOrpamMMm Jis BBIOPAHHOTO OOOpYJIOBaHMsS, C | YYaCTHHUK
PEKOMEH/IOBaHHBIMU  MPOU3BOAMUTEIEM  OOOpYAOBaHUS  TEXHUYECKHUMHU
XapaKTepUCTUKAMU;

- USB kabens 1151 3arpy3Kkd porpamMmbl
19 IMonuron mis 3amay: 1 xoMIuIEeKT/

- bannep Oenbrit 2x2m: 1 .
- Ky©6 u3 nmuctoBoro matepuana 0.5x0.5x0.5m: 6 mir.

6-8
YYaCTHHUKOB
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3.6. Kputepuu 1 MeToANKA OLICHUBAHMS BHINOJHEHHBIX OJIMMIIHAIHBIX 3aJaHUI

Cucrema u METOJIMKAa OLIEHUBAHMs OJIMMIMAJIHBIX 3aJaHUM JOJKHA IMO3BOJIATE OOBEKTHUBHO
BBISIBUTB PEaJIbHBIA YPOBEHb MOATOTOBKH YYAaCTHUKOB OJIMMITAA/BI.

[Tpuniune! GOPMYIMPOBAHUS KPUTEPHEB M METOJUKH OLEHKH OJMMIIMAJHBIX 3aJaHUi JUIs
Ka)KJI0T0 TUIIA 33JJaHUI [TPUBEIEHBI B COOTBETCTBYIOIUX MTyHKTaxX paszieina 3.3.

IIpuMepHbIe KpUTEPHUN OLIEHKHU MPOeKTa M0 npoduiaio «PodoTorexHuka»

ITo
Kpurepum onieHkn po60TOTEXHUYECKOI 0 MMPOEKTA basibl dbaxry
MosicauTeabHasn |1 Conep:xanue u oopmiieHHe JOKYyMEHTAIMU NMPOeKTa 4
3anucKa
4 6aaa 1.1 |O6mmee ohopmnenue (opuertarus va 'OCT 7.32-2017) 0-0,25
1.2 |[KadecTBO TEOPETHYECKOTO HCCIEIOBAHUS 0-0,75
1.2.1 ObocHOBaHKE akTyaIbHOCTH. POPMYITHPOBKA IIETTH U 33124, 0-0 25
pe3yibTaTa U BLIBOJOB '
1.2.2. Coop u aHanu3 nHPOpMaIH N0 UccIeyeMol npobiiemMe 0-0,25
1.2.3 Pa3paboTka ujeu 1 KoHIenuu podora. GopmynupoBka 0-0.25
TEXHUYECKOTO 3a1aHUs. '
1.3  [Pa3paboTka TEXHOJIOTHYECKOTO IpoIiecca 0-3
1.3.1 Onucanue npoiecca MPOSKTUPOBAHMSI, U3TOTOBIICHUS, 0-1
POTPAMMHUPOBAHHUS, OTIAJKH, MOAU(DUKAIINH POCKTA
1.3.2 KagecTBo cxeM, 4epTexel U Jpyroi JOKyMEHTaluH 0-1
1.3.3 OGocHOBaHKE BBIOOpa MaTEPHUAIIOB, JJIEKTPOHHBIX 0-1
KOMIIOHEHTOB, TEXHOJIOTHH MPOSKTUPOBAHUS U U3TOTOBIICHHUS
Ouenka uzngenus |2 KauecTBO roToBOro usaeans 14
14 6amios |21  |KpeaTuBHOCTH M HOBU3HA IPOEKTA 0-1
2.2 |PobOoTtoTexHuuecKas CIOKHOCTh U3ICIINS: 0-7,5
2.2.1 KoHCTpYyKINS 1 MEXaHU3MBI 0-2,5
2.2.2 DeKTpOHUKa 0-2,5
2.2.3 IIporpaMMHOE OOECTICUCHHE U aJTOPUTMBI YIIPABICHUS 0-2,5
2.3 |PaboTOCIIOCOOHOCTH FOTOBOI'O MTPOSKTA 0-2,5
2.4 |JcTeTWvecKui BH] M KA4eCTBO MPOEKTa 0-1
2.5 |TpymoeMKocTh CO3JaHHUs IPOCKTa 0-1
2.6  |[Ipaktudeckas 3HAYUMOCTD U MEPCIIEKTUBHOCTH Pa3pabOTKu 0-1
Ouenka 3amuTsb |3 IIpouenypa npe3eHTANMH MPOEKTA 7
NMpoeKTa
P 3.1  |[PermameHT npe3eHTAIH 0-0,5
7 6aJL710B 3.2 |KayecTBO nojauu MaTepualia ¥ MPeACTABICHHS U3/ICIIUs 0-0,5
3.3  |CozmepxaHue goKi1anga 0-1
3.4  |[loHMMaHHE CYTH 3aJ1aBa€MBIX BOIIPOCOB M apT'yMEHTUPOBAHHOCTh 0-2,5
OTBETOB
3.5 [Ycneumnas geMoHcTpanus padoThl poO0Ta BO BpeMs 3aIUTHI B 0-2,5
COOTBETCTBHU C 3aBJICHHBIMH BO3MOKHOCTSIMU
Hroro 25
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3.7. YueOHasi 1uTEpaTypa U HHTEPHET-Pecypchl ISl MOATOTOBKH K OJTUMIIHAjie
ITpy OArOTOBKE YYaCTHUKOB K IIKOJIBHOMY M MYHMIMIIAJbHOMY 3TallaM OJIMMIIMAJIbI

ueﬂecoo6pa3H0 HCIIOJIB30BAaTh CIICAYIOIINC HUKCIIPUBCACHHBIC HCTOYHUKU.

1. http://mosrobotics.ru/vsosh/ — apxus matepuanos BCOIII o npoduiro «PoGotorexHukay,
2. https://mosrobotics.ru/mosh/ — apxuB MarepuanoB OJMMIIHAA 1O POOOTOTEXHHKE JIJIS
HIKOJIbHUKOB;
3. JucraHMOHHBIN BUJICOKYPC «Ypoku POOOTOTEXHUKI, YPOBEHb 1:
https://lektorium.tv/newrobotics-1
4. JIuCTaHIIMOHHBIM BUIICOKYPC «YPOKH POOOTOTEXHUKH», YPOBEHb 2 C aBTOMAaTHYECKOU
MIPOBEPKON MpaKTHIEeCKuX 3agaHuii: https://lektorium.tv/newrobotics
5. TOCT P 60.0.0.4-2023/MCO 8373:2021, nara BBEICHUSI 2023-09-01:
https://docs.cntd.ru/document/1301394978
6. Kanan mnpoduns «Pobotorexnuka» Bcepoccuiickoil —OMMMITMAABI  [IKOJBHUKOB IO
undopmaruke: https://t.me/vseros_robotics
7. YpOoKM ¥ CHOpaBOYHBIE MaTEpHUalbl 10 JJIEKTPOTEXHUKE H  MPOrPAMMHPOBAHUIO
koHTposutepoB: http://wiki.amperka.ru
3.8. PexomeniyemMoe nporpaMMHoe odecrnevenne JUisi CKauuBaHus U Web-npusioxkeHust
1. Cpena MIPOrPaMMHUPOBAHUS BUPTYaAJIbHBIX poboTOB TRIK Studio:
https://trikset.com/downloads#trikstudio
2. Cpena nporpammupoanust Arduino IDE: https://www.arduino.cc/en/software
3. Cumymnsarop WOKWI 1j1si TpOEKTHPOBAHUS M MPOTPAMMHUPOBAHUS DJICKTPOHHBIX CXEM:
https://wokwi.com
4. Cpena TestSys st opraHU3aluy JTUCTAHIIMOHHBIX ATANIOB OJIMMITHA]IBI C aBTOMATHYECKOM
nposepkoit 3aganuii B TRIK Studio: https://testsys.trikset.com/2024/ wu https://olymp.trikset.com/
5. OOpa3zoBatenpHas cpeda Uil OOy4YeHHS MPOrPAMMHPOBAHHUI0O U POOOTOTEXHUKE:
https://kulibin.app
4. Ipopuas «AHpopmanuonHas 6e30nMaCHOCTH»
4.1. Cnenuduka mnpoBeleHUs] OJUMIHUAABLI 1O npopuito «AndpopmaunonHas
0e301acHOCTD)
4.1.1. OcHOBHbIE NPUHIHUIBI
VYyactauku npoduns «MubopmannoHHass 0€30MacHOCTBY PEIIAIOT 3aJayH, CBSI3aHHBIC C
3amuTon mHpopmaluu, Kpuntorpadueid U ceTeBor 0€30MacHOCTHIO. 3aJaHus BKIIOYAIOT B ceOs
MpPAKTUYECKHE 3aJaud Ha aHajlu3 YsSI3BUMOCTEH, pa3pabOTKy O€30MacHbIX alrOpUTMOB U

MPUMCHCHUC MCTOAOB 3allIUThI JaHHBIX.
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Omumnuaga 1o  mnpodumo  «MubopmanmonHass  0€30maCHOCTBY»  MPOBOJUTCS €
UCIIOJIb30BAHUEM KOMIIBIOTEPOB.

Kaxplif yyaCcTHUK pa3MelIaeTcs 3a BbIIEIEHHBIM €My pabo4uM MECTOM B COOTBETCTBHHM C
IUITAHOM Pa3MELIEHHs YYaCTHUKOB, IOATOTOBIEHHBIM OPTKOMUTETOM COOTBETCTBYIOLIETO 3TAla.

[lepen HavamoM KaXkJI0ro Typa BCE€ KOMIIBIOTEPHl YYAaCTHHUKOB JOJDKHBI HaXOJIUTHCS BO
BKJIFOUEHHOM COCTOSIHUU.

Ha xaxmom paboueM MecTe ydaCTHHMKA JIOJDKHBI pa3MeEIIaThCsl pacledyaTaHHbIE TEKCTHI
yCIIOBUHM 3aiay (€CiM OHU HCIOJIB3YIOTCS, JIOIYCKAETCs MHCIIONb30BaHUE 3JIEKTPOHHON BEPCUM
YCIIOBHH, B 3TOM CIy4yae OHM JOJDKHBI OBITh JOCTYIHBI B MHTEpdelice TeCTUPYIOIIEH CUCTEMBI) U
JUCT C JIOTMHOM M MapoJieM JUIsl BXOJa B TECTUPYIOLIYI0 CHCTeMy (ecid Jjsl aBTOpU3aLUU
MCIOJIb3YIOTCS JIOTUH U Napojb). B pacnopspkeHrne y4acTHUKOB TaKKe JIOJKHA MPENOCTABISATHCS
naMsATKa y4acTHHUKA OJMMIMa/bl. BO3MOXHO Takke MpeJoCTaBJICHUE YKa3aHHBIX MaTepHalloB B
3JIEKTPOHHOM BUJIE.

VYyacTHUKaM pa3peniaercs 03HaKOMUTHCS € YCIOBUAMM 3ajjad U MPUCTYIUTh K UX PELICHUIO
TOJILKO IIOCJIe Hayaja Typa. PacredataHHble TEKCTbI YCIOBMM 3aJad JOJKHBI ObITh pa3MelleHbl
TakuM 00pa3oM, 4TOObl YYaCTHUKM HE MOIJIM CBOOOJHO O3HAKOMHUTHCS C HUMH JI0 Hayana Typa
(HarpuMmep, YIIaKOBaHbI B HENPO3PAauHblii KOHBEPT UJIU pa3MELLEHbI JTUIEBOW CTOPOHOM BHU3).

Bo Bpemsi Typa ydacTHMKM He BIpaBe oOmarbcs APyr C JIpyroM MWIK CBOOOJHO
NepeMenaThCsl 0 ayAUTOPUU. BrIX0x U3 MecTa NPOBENECHUS OJUMIINAABI U BXOJ B HETO BO BpEMs
Typa BO3MOKHBI TOJIBKO B COIIPOBOKJIEHUU JI€KYPHOTO.

IIpn KOHTpOJE BPEMEHM TECTHUPYIOUIEH CHCTEMOW IPUEM pEHICHUH aBTOMATHYECKU
MPEKpAIAeTCsl, OTIIPaBKa PEIIEHUH B TECTUPYIOLIYIO CUCTEMY IIOCIE OKOHYAHUS Typa HEBO3ZMOXKHA.
B ciydae BO3HMKHOBEHUsI BO BpeMs Typa cO0eB B pab0Te KOMIbIOTEPA UM UCIOIB3yEMOTO
IIPOrpaMMHOT0 OOeCIeYeHHsI BpeMs, 3aTpayeHHOE Ha BOCCTAHOBJIEHHE pPabOTOCIMOCOOHOCTH
KOMIIBIOTEPA, MOXKET OBITh KOMIEHCHUPOBAHO MO PEUICHUIO JKIOPH, €CIM COOM MpOMU30IIEN HE IO
BHHE yYaCTHHUKA.

OTBETCTBEHHOCTh 32 COXPAHHOCTh CBOMX JAHHBIX BO BpPEMs Typa Ka)KJbli yYaCTHUK HECET
caMoCTOsATeNbHO. YTOOBI MHUHUMH3UPOBATh BO3MOXHBIE MOTEPH JAHHBIX, YYACTHUKU JIOJIKHBI
CBOEBPEMEHHO COXPaHATh CBOU (DaJIbl.

4.1.2. Oco0eHHOCTH MoKa3a padoT

B cnydae ucnonb3oBaHUs OHJIANH-TECTUPOBAHUS, MPU KOTOPOM pE3YyJbTaThl MPOBEPKHU
pelLIeHU COOOIIAI0TCs YYaCTHUKAM OJIMMITHA/IbI BO BpeMs Typa, [0 Mepe TOr0 KaK OHM CTaHOBSTCS
W3BECTHBI, YI4aCTHUKH 1OCJIE OKOHYaHUS Typa 3HAIOT CBOU PE3YJIbTaThI.

Opranu3atop COOTBETCTBYIOIIETO JTarna MmyOauKyeT Ha CBOEM caifTe 3a/laHus OJMMITHAABI U

p3.360p 3amad. B CJIy4a€ KOMIBIOTCPHOI'O MPOBCACHUA Typa TaAKKE HY6J'II/IKyIOTC$I TCCTBI H
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pE€UICHUA, TOATOTOBJICHHBIC Hp@I[MGTHO-MCTOI[PI‘IGCKOfI KOMHCCHGP'I, BO3MOXHO IIPEA0CTaBJICHUC

BO3MOXHOCTH pEHICHUSA 3a/la4 BHC 3a4éTa Iocjae OKOHYAHUS Typa.

4.2. llpuauunbl GOpMUPOBAHHMST KOMILJIEKTOB OJMMIHATHBIX 3aJaHUH IIKOJBLHOTO U
MYHHIHMIAJIBHOTO 3TANA OJIMMITUA/IBI

4.2.1. llIkoabHBIA 3TAN ISl yYalIUXcsl 5-6 KJIAacCOB, MIKOJbHBIA M MYHHUIHMIAJIbHBIH
JTan JJd yyammxcs 7-8 kiaccon

Jiia yyammxcs 5-6 KJ1accoB MPOBOJUTCS TOJIBKO HMIKOJIBHBINA Tal OJIMMITHA/IBL.

Jyis yqammxcst 7-8 K1accoB IPOBOASTCS MIKOJIBHBIN M MyHUITUITATLHBIA STalbl OTMMITHA/IBL.

PexkoMeHnyercss mpoBeCHHE OJIMMITUAIBI B OJUH TYP, IPOAOKATEIHHOCTE Typa oT 90 1mo
180 munyT.

YKa3aHHBIC JTallbl MOTYT TIPOBOJAWTBCS B OJHOW W3 CICAYROIUX GOpM HWIH C
MCIIOJIb30BaHUEM 3aJJaHU HECKOIBKUX (PopMm:

— KommbloTepHass ¢dopMa 3aJaHUi C KpPaTKUM OTBETOM — 3aJaHHs, OTBET Ha KOTOpbIE
3alHCHIBACTCS B BHJIE OJHOTO WJIM HECKOJbKUX YHUCEN, OJHOW WM HECKOJBbKUX CTPOK TEKCTa,
C BBOJOM OTBETa B TECTUPYIOIIYI0 CHUCTEMY H C TOCICAYIONICH aBTOMATHYECKOW MPOBEPKOMA
OTBETA;

— 3aJaHus [0 MPOTrPAMMUPOBAHHIO C MCIOJIb30BAaHHMEM YHHBEPCAIbHBIX S3BIKOB, TaKUX, KaK
Python, C++, Pascal, Java, C# u T. 1.

PexoMeHyercss BKITIOYATh B BapHAHT IIKOJIBHOTO M MYHHIIMITAIILHOTO dTana 4-6 3amxaHuii
pa3IMYHON TeMAaTUKH M Pa3IMYHOrO YPOBHA clokHOcTH. [lepBas 3amaya HoKHA OBITH TOCTYITHA
MPAKTUYECKH BCEM YYaCTHUKAM OJUMIIMAJIbI, Jajiee CIOXHOCTh 3aJaHHWi JIOJDKHA BO3PACTaTh.
CnoxxHOCTh TOCHeqHel 3adaud JOJDKHAa OBbITh Takoi, yToObl €€ pemiany Y4YacTHUKH YPOBHS
no0OenTeNsi COOTBETCTBYIOIIETO ATAra OJIMMITAAIBL.

Bo3MokHO cocTaBieHHe BapuaHTa U3 OOJbIIEro 4YWciaa 3aJaHWil, €Clii BapUaHT
COCTaBJIsieTCSl U3 3aJaHui pa3iauyHoi (Qopmbl (Hampumep, Kak 3alaHus MO MPOrpaMMHUPOBAHHUIO,
TaKk W 3aJaHusl ¢ BBOJOM OTBETA), YTOOBI JaTh BO3MOXHOCTh YYAIIUMCS C PA3IUYHBIM YPOBHEM
MOJATOTOBKA B OOJACTH MPOTPaMMHPOBAHHUS TMPOSIBUTH CBOM CIOCOOHOCTH. B 3TOM ciydae
OKOHYATENIbHBIN 0allll MOKHO BBICTABIISITH HE 10 CyMMe 0aJlIoB 3a BCe 3a/1a4H, a 0 CyMMe 0asioB
3a (PUKCHPOBAHHOE YHCIIO 33124, IT0 KOTOPHIM MOJTyYeH HAMITYUIITHI pe3yibTar.

4.2.2. HIkoJbHBIH U MyHUIIMNIAJIBLHBIN ITanbl 14 yyamuxcs 9-11 knaccos

Jist yyammxcsi MPOBOJSATCS IIKOJNBHBIM M MYHHIIMIIANBHBIA JTambl onuMmnuaabl. Jlamee
YYAaCTHUKH MYHHUIIMTIATBHOTO 3Tama, HaOpaBIIe HEOOXOAMMOE JUIS yYacTHs B PETHOHATHLHOM
dTare OJMMITHAJIBI KOJMYSCTBO OaJIOB, YCTAaHOBJIIEHHOE OPTaHMW3aTOPOM PETHOHAIBLHOTO JTara

OoJIMMIIMAbl, NPUHUMAIOT YYaCTUC B PCETHOHAJIBHOM JTall€¢ OJUMIIUAbI. C YUY€TOM J3TOI0
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pEeKOMEH/IyeTcs IPOBEJCHUE OJIMMIHNAIBI B hopMmarte, NpUOIMKEHHOM K PETHOHAIBHOMY 3TaIly, HO
¢ yu€ToM OoJiee UPOKOro 0XBaTa YYaCTHUKOB.

B pamkax mpakTH4YecKOro Typa Ha UIKOJBHOM JTame OJUMIMAABl  MPOBOIUTCS
TECTUPOBAaHUE, KOTOPOE BKIIOYAET 3aJaHusl MO HHQPOPMAIMOHHON 0e30MacHOCTH. YYacTHUKAM
IpeJUIaraeTcsl PeINTh TeCTOBbIEC 33/1aHNs, HAPABJICHHBIC HA MPOBEPKY 3HAHUN B O0JIACTH 3aILUTHI
uHpOpMaLKU, KpUOTOrpapuu U CETeBOM 0E30MacHOCTH.

Pexkomenpgyercs UCIIOJIb30BATh aBTOMATHUYECKYIO TECTUPYIOIIYIO CUCTEMY.
[Tpo0IKUTEIHPHOCTh HIKOJIBHOTO 3Tama cocraBiser He Oonee 180 muHyT. 3amaHus MOTyT
ABIATHCSA, (PAKTUYECKH, MOJ3alaHUSMU OJHOW 3a7auu, MPEAINoararouieil HeCKOIbKO IEHCTBHIA,
BBIYHCIICHU.

Ha myHunumanbHOM JTame OJMMIIMAABI TPOBOJATCS [Ba Typa: MPAKTHYECKHH Typ M
MIPOCKTHBIH.

[Tpaktuyeckuii Typ npoBoautcs no npasuiam CTF — na ITnardpopme CTFd unm anamnore.
[TponomxurensHOCTh Typa — 3 yaca 30 MuHyT. /{715 BRINONHEHUS 3a/laHuii HEOOXOAUMO CKavaTh U
pa3BepHYTh BUPTYalIbHYI0 MallMHYy ajgMuHucTparopa (¢ ycraHoBineHHoi [lnatdopmoit CTFd umm
AHAJIOTOM) M YYaCTHUKOB (C YCTAHOBJICHHBIMH YTHJIMUTAMHU IS PEUICHUS MPAKTUYECKHX 3aady),
COIJIaCHO HMHCTPYKIUSIM, TPUBEIEHHBIM B paszaene «HeoOxoaumoe maTepuanbHO-TEXHHUYECKOE
oOecrieyeHne AJIsi BBIMOJHEHHS OJIMMIHMAIHBIX 3aJaHUA MIKOJFHOTO W MYHHUIMIIAJIBHOTO 3Tamna
OJIIMITHA]TBD».

B pamkax mpoeKTHOro Typa OXHJIAeTcs TPEeACTaBICHUE YYAaCTHUKOM JEeTaJbHO
pa3pabOTaHHOTO TUTAHA BBHIMOJHEHHUS TIPOEKTa, BKIIOYAIOMIETO TPOTPAMMY TPEANPOSKTHBIX
U3bICKaHUH, OOOCHOBAaHHWE COOTBETCTBUS MpPOEKTa TpeOOBaHMUAM OJIMMIHNAJBI, OCHOBHBIM
MoKa3aTessiM KauecTBa.

4.3. 3aganus mKoJbHOro 3Tana npoduis «Mudpopmauuonnas 6e30nMacHOCTb

4.3.1. IIpuHIUNBI COCTABJIEHUS 3aIaHUIT

3amanus B KOMIBIOTEPHOU (JOpME C KPATKUM OTBETOM IIPEICTABIIAIOT COOOM 3a/1aHMs], OTBET
Ha KOTOpbIE BBOAMTCS YYAaCTHMKOM B TECTUPYIOIIYI0 CHCTEMY M BIIOCJIEACTBUU IpPOBEpsieTCs
aBToMaTHuecKd. OTBETOM Ha TaKOe 3a/IaHUe MOXKET OBITh OJHO HFJIM HECKOJIBKO YHCEIN, 3aITMCaHHbIX
B OJIHOHM WJIM HECKOJIbKMX CTpPOKaX, OJIHA WJIM HECKOJbKO CTpok Tekcta u T. J[. OTBeT BBOAMTCS
YYaCTHUKOM HEINOCPEJCTBEHHO B TECTHPYIOIIYIO CHCTEMY B TI0JI€ BBOJIA OTBETA WJIHM 3aIMCHIBACTCS
B TEKCTOBOM (haiiiie, KOTOPBIN CIAETCS B TECTUPYIOUIYIO CUCTEMY Ha TIPOBEPKY.

[lpoBepka TOMOOHBIX 3aJaHUN  OCYIIECTBISIETCS TPH  TOMOIIM  aBTOMAaTHYECKOMH
TECTUPYIOILIEH CUCTEMBI, IOITOMY OTBET JOJDKEH OBITh 3alMcaH ¢ coONoeHHeM dopmara 3anucu
0TBETa, YKa3aHHOTO B yCIOBMHU 3ajauu. Hampumep, B ycloBHM 3aJjauu MOXeET OBITh YKa3aHO, YTO
OTBETOM SIBJISIETCS. POBHO TISITh YMCEN, 3aIIMCAHHBIX depe3 MpoOer, WM TOCIe0BaTeIbHOCTh U3

6}/KB aHTJIMHCKOTO aﬂ(paBI/ITa, WK ITOCJIEA0OBATCIIbHOCTE KOMAaH/ UCIIOJTHUTECIIA U3 (I)I/IKCI/IpOBaHHOl“O
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HaOopa, 3alMCaHHBIX 10 OJHOW B CTPOKE, MIM HEKOTOpoe apu(pMETHYeCKOe BBIpaKEHUE,
coJiepaKallee yucia, epeMeHHble, apudMeTHuecKue onepanuu, ckooku u 1. /1.

Kpaiine pexomenayercs chopMyaupoBaTh OOIIYyI0, MOHATHYIO U COBPEMEHHYIO Cpeay, B
KOTOPOH TNpOMUCXOAUT JAEWCTBHE BO BcCeX 3agaHMsx ostana npoduns «MubopmannonHas
Oe3omacHOCThY. BritouaeT B cedst MECTO, BpEMsI M YCIIOBUS JIEHCTBUS, a TAK)KE MOXKET BKJIHOYATh
onucaHue arMoc(hepsl, KyJIbTYphl U JPYTUX aclleKTOB MHpPa, B KOTOPOM Pa3BOPAYMBAETCS UCTOPHUSL.
Hanpumep, mup u3BecTHO# kKomnbroTepHO# Urpsl («Crankep», «Pycel IpOoTUB SAIIEPOBY), huiabMa,
kauru. Takum oOpa3oM, 3aanust OyayT 0OBEAWHEHBI OJHOM JIOTUKOW M3JI0XKEHHUs, MpoOiIeMaTHKa
MH(POPMALIMOHHOM 6€3011aCHOCTH OyJIeT NCII0Ib30BaHA B €AMHOM U3BECTHOM «MeTa-BCEICHHON.

4.3.2. TemaTuka 3a1aHui

[IpuMepHBIe TEMBI 3a1aHHN:

— TEXHOJIOTHH MOJy4YeHHUs, 00pabOTKH U HCII0JIb30BaHUsI HH(POPMALUH;

— KOJAMWpOBaHME MH(OpPMALIUH;

— ananu3 Tpaduka;

— CHCTEMBI U CETH;

— Kpunrorpadus — ajaroOpuTMbl HCTOPHUYECKUX M COBPEMEHHBIX MIM(POB, 3IEKTPOHHOM
HOJIKUCH, XAIIUPOBAHHUS;

— HaCcTpOMKa KOMIBIOTEPHOU CETH;

— HW3BECTHBIE aTaku.

[To BO3MOXKHOCTH, TOJKHBI OBITH MPEICTABIECHBI 3a/laHusl MO0 TEMaM CJEAYIOLUIUX ITaroB

(pernoHaIbHOM M 3aKJIIOYUTEIBHOM):
— peBepc (aHaJIM3 UCXOAHBIX TEKCTOB KOMITBIOTEPHBIX MPOrpaMMm);
— Web (mouck ysi3BuMocTeit Web-npunoxenuii);
— Forensics (mouck cie0B HHIMICHTOB HH()OPMAIIMOHHOW 0€30MaCHOCTH);
— Linux\Unix (Misc) (3aganus cmemanHo# kareropuu, 3amuta OC Linux\Unix);
— aHanu3 Tpaduka;
— cpeactBa 3amuTel uHGopmanuu (C31).

4.3.3. MaTepuaJibHO-TeXHHYeCKOe o0ecrevyeHmne

Ha xommbloTepax AokHa OBITH YCTAHOBIIEHA Iporpamma Ajisi AOCTYNa B TECTHUPYIOLIYIO
cuctemy (Hampumep, Opay3ep, eclii TOCTyIl K TECTUPYIOIIEH cucTeMe OCYILIECTBIIIETCS yepe3 web-
unTepdeiic). Ecnu s BeinonHeHus 3ajaHuii He00X0IMMO KaKoe-TMO0 CcrieuabHOe TPOrpaMMHOE
o0ecrnieyeHre, OHO TaKXXe JOJIKHO OBITh YCTaHOBJIEHO.

PexoMeHayercss npenocTaBisATh YCIOBHS 3aJad  TOJNBKO B DJJIEKTPOHHOM BHIE B
TecTupyrouei cucreme. JlomyckaeTcs Takke THpaKMpOBaHHE 3a/laHUI Ha JaucTax Oymaru opmara
A4 v AS. Jlns 4epHOBBIX 3allicell y4acTHUKAM BO3MOKHO IPEIOCTaBlIeHHe OyMaru, YepHOBUKH

HC CHAKOTCA U HC IIPOBCPAIOTCA.
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4.3.4. KpuTepuu ¥ MeTOANKH OLlEHUBAHUSA

JUis mpoBepKH pelIeHU MCIoNb3yeTcs aBTOMAaTHuYecKas TecTupyromas cuctema. s
IPOBEPKHU pElIeHHUs] KaKIOW 3aJjaud HEeoOXOJUMO peaIu30BaTh IPOBEPAIOLIYI0 IPOrpammy,
KOTOpas BBIIAET U1 pELICHUS OJUH U3 CIEAYIOLUX CTaTyCOB:

— «HETPaBWJIBHBIN (OPMAT 3aIHCH OTBETAY,

— «IOJHOE WM 4YacTHYHOE peleHue». B 3Tom ciyuae mposepsolnas IporpaMma Takxke
BO3Bpalaer 0aji, KOTOPbIM OLIEHMBAETCS JaHHOe peuieHue (0T 0 10 MakCHMalbHO BO3MOXKHOTO
Oaiuia 3a 3a7a4y);

— BO3MOJKHBI U Jpyrue BapuaHThl CcTaTycoB, Hampumep, «HeepHoe pewmenue», «llomanoe
peueHue», «HacTuuHoe pereHue».

3aia4i MOTYT OLIEHUBAThCS Pa3HbIM UHCIIOM OalIoB.

3aauy Ha UCIIOJIB30BAHUE CPENICTB 3alllMThl HH(POPMALIUY, 3aLUTY CETEH U CUCTEM JOJKHBI
OLICHUBATHCsI OOJIBIIMM YUCIIOM OaJUIOB.

[Tpu cnaue pemieHUst B TECTHPYIONIYIO CUCTEMY IPOM3BOJIUTCS MPOBEpPKA HA COOIIOAEHUE
¢dopMmaTta 3anucu OTBETA, €CIIM MPOBEPKA HE MPOI/IeHa, pellieHue HE IPUHUMAETCS Ha IIPOBEPKY U B
TECTUPYIOILIEH cUcTeMe yKas3biBaeTcsi craTyc «HempaBuibHbI Qopmar 3ammcu oTBeray. B sTom
cilydyae JKejareibHa Bblaya JIOMOJHUTEIBHOTO KOMMEHTApHs TECTUPYIOIIEH CHUCTEMBI O
HECOOTBETCTBHH CAAHHOTO OTBETA (JOPMATY, ONIMCAHHOMY B YCJIOBUU 33/1a4H.

OxoHuaTenbHasi IPOBEPKa PELIEHUH C BBICTABICHUEM OaJllIOB MOXET MPOM3BOJIUTHCS Kak
cpa3y ke Iociie clayM 3aJaHuil (OHJIAafH-TIpOBEpKa), TaK M IOcie OKOHYaHUs Typa (odduaiin-
nposepka). [lopsaok npoBeaeHHs] IPOBEPKU JOHKEH ObITh JOBEAEH IO CBEIEHUS YYaCTHUKOB JI0
Hauyana onumnuajasl. Cienyer yyecTb, YTO B Cllydae OHJIaWH-TIPOBEPKH BO3MOXKEH 1MOAOOp OTBETa
YYaCTHUKAMH OJMMIMAAbl IYTEM MHOIOKPAaTHOW OTIPAaBKU pa3JIUYHBIX PELICHUH, I[03TOMY
OHJIaH-TIPOBEPKa BO3MOXKHA TOJIBKO JIJIsl HEKOTOPBIX BUJIOB 3a/1a4.

3amaun JTOJDKHBI TIPeyCMaTpUBaTh BO3MOXKHOCTb BBICTABJICHHS YaCTHUHBIX OajlIoB 3a
CIAHHOE pEIIECHUE, OJHAKO IPU aBTOMATUYECKOW IPOBEPKE HEBO3MOXHO OLIEHUTH KOPPEKTHOCTH
paccykAeHHsT M JI0Ka3aTelbCTBa, MMO3TOMY (OpMYyIMpOBKa 3aJayd JOJDKHA YyKa3blBaTh Ha
BO3MO>XHOCTh BBICTABJICHUS YACTUYHBIX OaJIJIOB.

4.4. 3apaHus MYHMIUNIAABbHOTO 3Tana npoguis «AudpopmanuoHHas 6e30MaCHOCTH)

4.4.1. locTyn K BUPTYaJIbHBIM MALLIHHAM

[Tpaktnueckuit Typ mnpoBoautcs no npaswiam CTF — na Ilmarpopme CTFd. [ns
BBIMIOJTHEHUS 33JaHUi HEOOXOIMMO pa3BepHYTh BUPTYAIbHYIO MallMHY aJMHHHCTpaTopa (cC
ycranosneHHo# [Tnargopmoit CTFd) 1 yyacTHUKOB (C yCTaHOBJIEHHBIMU YTUIIMTAMU ISl PELLICHUS
NPaKTUYECKHX 3ajay), COTJIACHO MHCTPYKIMAM HUXe. UHCI0 MPpakTUYEeCKUX 3aJaHuil — He MeHee 6
IIT.

HpaKTquCKI/Ie 3aaHus paBpa6aTI)IBaIOTC$I opraHu3aTopaMu 3Tala CaMOCTOATCIIBHO.
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Hacrpoiika nHGpacTpyKTypsl AJs IPOBEACHHS OCYIIECTBIISIETCS CAMOCTOSTENBHO.

JlonmyckaeTcst UCIIOJIb30BaHUE OJJMHAKOBBIX 3aaHUH JUIsl pa3HbIX KJIACCOB.

Jlomyckaercsi, B UCKJIIOUUTENIBHBIX CIy4asX, MPOBEJCHHUE 3Talla aHaJOTMYHO MIKOJIHHOMY
9Taly OJUMIHMAIBI (CM. BBINIE) C HUCIOJIb30BaHMEM OlleHUBarollel Iiargopmel. B atom ciydae
HeoOxouMo, uToObl He MeHee 70% 3amaHuil Kacanuch MPAKTUYECKUX BOMPOCOB 3AIIMTHI CETeH U
cHCTeM, aHain3a Tpaduka, peBepC-MHKMHUPHHTA MPOrPAaMMHOTO KOJa, 0€30MacHOCTH CETEBBIX
IIPOTOKOJIOB, 0€30M1aCHOCTH ONEPAlIMOHHBIX cucTeM. Hucio 3aganuii (Borpocos) — He MeHee 20 mT.
3amaHus JOJDKHBI OBITH HAaIlEJIEHBl HA BBISBICHUE Y YYAaCTHUKOB MPAKTHUECKUX HABBIKOB MO ATUM
HAalpaBJICHUSAM.

4.4.1. TemaTHka 3a1aHui

B Type HeoOXomMMO pemmTh Kak MOXHO Oonbiie 3amaHuii. HaOGopel 3amaHwmii
OpPUEHTHPOBAHbl HA KOMIIEKCHYIO OLIEHKY HaBBIKOB YYAaCTHHUKOB 3aKJIFOUUTENIBHOIO Typa U MOTYT
OXBATBIBATh MEPEUNCICHHBIC HUXKE TEMBI:

— PeBepc (aHanM3 UCXOAHBIX TEKCTOB KOMIBIOTEPHBIX IPOIPaMM)

— Web (mouck ys3BuMocTelt Web-npuiioxeHii)

— Forensics (nouck cieaoB MHIMICHTOB HH()OPMAIIMOHHON 0€30MacHOCTH )

— Linux\Unix (Misc) (3aganus cMemanHoi kateropuu, 3ammra OC Linux\Unix)
— Amnanus tpaduka

— Cpenctsa 3amutsl uHGopmarmu (C3N).

[TpumepsI 3aaHuit MOXKHO HalTH Ha caiite VSOSh.miem.hse.ru

Onenka 3agaHuii  (kpome HekoTopblx 3amanuit  C3M) nomkHa NPOM3BOIUTHCA
ABTOMATHUYECKH 1O (DaKkTy pa3MemieHHsi yYaCTHUKOM B TOJIE Ui BBOJA KOPpPEKTHOro duara —
CTPOKH ONpEAETICHHOT0 BUa (I1a0JI0H OyJeT 03BYUYEH Iepe]] HayajJoM Typa), TOCTYNl K KOTOPOMY
SIBIISICTCS MHAUKATOPOM YCIICIIHOTO PEIICHUS 3a1aHHsl.

Onenka 3ananuii o remaruke C31 MokeT MPOU3BOJUTHCS OpraHU3aTOpaMH Ha OCHOBAaHUU
IPEOCTaBIEHHBIX YUaCTHUKAMU (ailyos.

Bpewmst Ha M3y4eHre HHCTPYKIIUH HE BXOJIUT B 00IIee BpeMsI BHITTOTHEHHS 33/ TaHHH.

4.4.2. O6mee onucanue HGPACTPYKTYPhI MPAKTHYECKOT0 Typa

Ha 1K y4acTHHKa ollMMIHUA/IbI JOJKEH OTCYTCTBOBATh JIOCTYII B ceTh VIHTEpHeT.

Ha ITIK yyacTHHKa ycTaHOBIIeH runepBu3op VirtualBox .

Ha cepBepe ycranosien runepsuzop VirtualBox.

1K yyaCTHUKOB U cepBep OPraHU3aTOPOB JOCTYITHBI MO CETH.

VYyacTHUKY mpenocTaBisercss (yCTaHOBIEH M pabOTOCIOCOOEH Ha MOMEHT Hauaia
NPaKTUYEeCKOro Typa) oO0pa3 BUPTyalbHOW MAaIlIMHBI C HEOOXOAMMBIM HPOTPAMMHBIM
o0ecrieyeHreM ISl peIeHHs 3alaHiid. BUpTyabHy10 MaluHy y9acTHUKA TpeOyeTcCsl 3aIyCTHTh 10

HayaJyia MpakTHIeCKoro Typa.
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Ha cepBepe opraHm3atopoB 3amyckaeTcsi BHUpTyajdbHas wmammHa ¢ I[lmardopmoit ¢
3alaHusIMU (3aJIaHKs TOJDKHBI OBITH 3apaHee pa3paboTaHbl U MPOBEPEHBI OpraHU3aTOpaMu Typa),
KOTOpas HCIOJB3yeTCs ISl pPEUIeHHs BCeX 3aJaHuii, Kpome 3azaHuii mo pabore c C3U.
PazBepteiBanue Ilmardopmbl aims  KakIoro Kjiacca MPOU3BOJUTCS — HEMOCPEICTBEHHOTO
OopraHu3aTopamMy He paHee 4eM 3a | JIeHb /0 MpOBEIEHHUs MPaKTUYeCKOoro Typa. BupryampHas
marmuHa ¢ [lnardopmoit Taxxke 1okHa OBITH JOCTYIHA 10 JIOKaIbHOW CETH ¢ MAIIMH YYaCTHHUKOB.

3amaHusi IS MIKOJIBHOTO M MYHMIIMIIAJBHOTO YPOBHEH pa3palaThIBalOT pPErMOHANIbHBIC
OpraHu3aTopbl HA YPOBHE PErMOHA, 110 HAIPABJICHUA YKa3aHHBIM HUXKE.

Jlns 3arpy3ku ydacTHUKaMu (ailyioB (CKPUHILIOTOB, CKPUIITOB, KOH(PUTYpaITMOHHBIX (ailioB
W T.I.), TIOATBEPKIAOIINX BBIMOJHEHUE 3amanuii TemaTuku C3U, opraHu3aTtopsl NMPEaoCTaBsT
MEXaHU3M HHIUBUAYAIBHOW 3arpy3Kd 3THX (ailyioB (MHAWBUIAYAIbHBIC MANKH C IEPCOHATBEHBIM

JIOCTYIIOM JUISl KQXI0T0 YYaCTHHKA).

Mnepsusop
VBOX

VM
MNaardopmbl
CTFd

Mmnepsusop funepsusop
VBOX VBOX

MMnepsusop
VBOX

Puc. 1. — Opranunzanust ”HQPacTpyKTyphl JJIs IPAKTHUECKOTO TYypa.

4.4.4. O6mmue TpedGoBaHUA

Jo Hauama mpakTH4ecKoro Ttypa HeoOxomumo obecreuuth goctyn ¢ [IK yyacTHuUKOB Kk
[natdopme ¢ 3amanusiMu, pazBepHyToil Ha cepBepe. Ha skpanax IIK ydacTHHKa JOJIKHBI OBITh
BBHIBE/ICHBI OKHA BX0/1a Ha MIaTGopMe C 3aTaHUSIMH.

[Tocne crapra mMpakTUYECKOrOo Typa, YYACTHUK JOJDKEH BBIMOJIHATH 3aJaHHs MOJHOCTHIO
CaMOCTOSITEeNIbHO. 3a/1anusl pacronoxeHsl Ha [Lmardopme

[IporpaMMHBIil HHCTpYMEHTApUH ISl X PEIIeHUs JTOCTYIIEH Ha BUPTYalbHBIX MalllMHaX Ha
[IK y4acTHHKOB.

[To oxoHYaHUU peleHHs 3aJaHUi YYaCTHUK OJIMMITHA]bI MOKET MIOKUHYTh ayAUTOPHIO.

Haiinennsie ¢naru (kpome 3amannii C3U1) BBomsaTcs Ha [lnardopme. KommdecTBo monmbITok

BBOJIa (py1ara He orpaHuUYeHO. 3a OMIMOOYHO BBEACHHBIN (Iar 0ayuTbl HE CHUKAIOTCS.
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Challenges

Qopesamka

web

Puc. 2. — [IpumepHBIii BUA S5KpaHHOTO MHTEpdeiica IaThopMbl C 3aJaHUSIMH

TOCTORAR 3ARA%A HA BeO
10

1t ot o e s

TOCTORAR 3ARA%A HA BEO
10

1 Mt o e s

Puc. 3. — Ilpumep ycrnemnoro BBoja (iaara. 3agaHue 3aCUUTaHO.
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4.4.5. IIpoexTHBIH TYp

B  kayecTtBe  TEeMaTMKM  IPOEKTa  Npeajaraercss  MPAKTUKO-OPUEHTUPOBAHHAS
ucclieaoBarenbckas padoTa.

Takoil TBOpPYECKHI TMPOEKT JMODKEH 00JaJaTh CICAYIONIMME COCTABJISIIONIMMU: OBITh
HaIIPaBJIEHHBIM Ha PEIICHHUE CYIIECTBYIOIIEH M MOATBEPKIAEMOM CYIIECTBYIOLIMMU B OTKPBITOM
JIOCTYTIE CBEICHUSMHU aKTyallbHOW 3amaun WH(OpMAIMOHHOW Oe3omacHOCTH (B JIOOOM W3 ee
HANpaBIICHUH WM acleKToB), o00JajaTh HOBU3HOM TpeqiaracMoro pemnieHus, o0Janarh
MOTEHIMAIOM IPaKTUYECKOI0 MPUMEHEHUS C ONPENEICHHON, KOHKPETHO YKAa3aHHOW ayJIUTOpHUE
NOTEHIMAJIBHBIX KOHEYHBIX IOJIb30BaTeNIel MH(POPMAIIMOHHBIX CHCTEM. J{JIsl BBIMOJIHEHUS TaKOTO
IIPOEKTA YYACTHUKY IMPEUIAraeTcsi CaMOCTOSITEIIbHO HA OCHOBE OTKPBITBIX UCTOYHUKOB BBIIBUTh U
KOHKPETU3UPOBAaTh MPOU3BOJIBHYIO CYLIECTBYIOILYIO U MOATBEPKAAEMYIO ONPEAEICHHBIM KPYTrom
MCTOYHHKOB Ha MOMEHT BBINIOJIHEHUS MPOEKTa MpodieMy WHPOPMAIMOHHON 0e30MacHOCTH. JTO
MOXKET OBITh, HAmpHUMep, CIa0OCTh TMOMYJSPHBIX CPEACTB oOOecnedyeHus HHPOPMAIOHHOM
0€30IaCHOCTH, TUNHMYHAs TMpoOJieMa WCIOIb30BaHUS HWH(POPMALMOHHBIX CHCTEM, OTCYTCTBHE
MHCTPYMEHTA 3aIUTHl OT U3BECTHOW yTrpO3bl HHPOPMAITMOHHOW O€301MacHOCTH HIIM UHAS MTOA00Has
npobiema. Jlanee y4yacTHUKY MpeACTOUT CGHOPMYJIHUPOBATh 3a]ady pEHICHUs, YCTPaHCHHS
KOHKPETU3UPOBAHHON TPOOIEeMBbl JIIOOBIM JOCTYIHBIM €My CIIOCOOOM  (aJIrOpUTMHUYECKH,
MPOrpaMMHO, MPOTrPAMMHO-ANMApaTHO, TOCTPOCHUEM MaTeMaTHYeCKOTO METOAa WM HHAaue) U B
paMKax BBIIIOJIHEHUS [TPOEKTA PEAIN30BaTh NPEAI0KEHHOE PEIIEHUE C 1IENIbI0 MTOIYyYEHUsI TOTOBOIO
K IPUMEHEHUIO MPOIyKTa

4.4.6. llpuMepHbIe KPUTEPHUHU OLIEHKHU MPOEKTHOI0 Typa

Kputepuu oneHkn npoekra Bauibl
1 Coneprxannie 1 0pOpMIICHHE TOKYMEHTAIIUU TTPOEKTa 7
IlosicauTenpHAS
3aIHCKa 11 |OOmee odopmienue: (opuentauus Ha ['OCT 7.32-2017 1
10 GamuIoB MexyHaponHbIii  cTaHAapT  OQOpPMIIEHHS  MPOEKTHOU
JIOKYMEHTAIIHH ) (ma— 1; mer — 0)
1.2 KaudecTBO T€OpEeTHUECKOTO UCCIEI0BAHUS 2

121 |Hanuume axTyaJbHOCTH W OOOCHOBaHME HpoOIeMbl B 0/0,5

ucciexyeMoi cdepe.. (ma—0,5; ver — 0)
1.2.2 |®opmynupoBKa TeMBI, IIeNIei U 3a]a4 IPOEKTa 0/0,5
(chopmymupoBansl  momHOCTRIO — 0,5;  Her  mosHOM

dopmymuposku — 0)

1.2.3 |Coop uHbOpMaIuu o npo0Oieme (oenka 0/0,5
pacmpoCTpaHEHHOCTH  TPOOJIeMBbI,  HaJW4us  3ampoca
MOTCHIMATBHBIX TIOJIb30BATENIE HAa CPEACTBO €€ PEIICHUS,
OTIFICaHUE TIOJIL30BATEIHCKOU ayIUTOPUH)

(ma—0,5; met — 0)

1.2.4 |[IpeanpoeKkTHOE UCCIeIOBaHUE: aHAIN3 HAIWYHS TPOTOTHUIIOB 0/0,5
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1 aHaJIOrOB (ma—0,5; mer — 0)

1.25

ITpeniosxeHus perieHus BbISIBICHHON IpoOiaeMbl. ABTOpCKas
KOHIIeTIUS MpoeKkTa. Beibop ontumanbHO# maen. Onucanue
IPOEKTHUPYEMOT'0 PELLICHHSI BBISIBIEHHON IPOOIEMBI

(ma—0,5; mer — 0)

0/0,5

1.3

eraTI/IBHOCTB 1 HOBU3HA ITPOCKTA

131

OpUTHHATBHOCTD MPEUIOKEHHBIX UJICH:

— OTCYTCTBHE U3BECTHBIX MPSMbBIX aHAJIOTOB MIPEITI0KEHHOTO

pelICHHUS;

— COOTBETCTBHE COBPEMEHHBIM IIPE/ICTABICHHUSM O PELICHHSX

1oJ00HOT0 KiIacca, TpeOOBaHUAM K HUM;

— MOTCHIMATBHOE YJ00CTBO IPUMEHEHUS IS TI0JIb30BATEIIS;
(ma— 1; mer — 0)

0/1

1.3.2

3HAYUMOCTb U KOPPEKTHOCTh MPOEKTA (IIPOEKT HalpaBieH Ha
pa3paboTKy  KOHKPETHOTO  MPUMEHHMOIO  IPOJYyKTa,
MOBBINIAIONIETO  YPOBEHb  OE30MacHOCTH  MOJIb30BaTENeH
WH(OPMALIMOHHBIX CUCTEM WyTeM peHIeHHs] KOHKPETHOU
npo0eMbl HHPOPMAIIMOHHON 0€30MaCHOCTH);

(ma — 2; omocpenoBaHHO/pEIICHUEM OOIICH WM CMEXKHOM
npobnemsl — 1; HeT/He HampaBlieH Ha peHIeHHe KOHKPETHOH
npoOyieMbl/HE  HampaBlIeH Ha  CO3JaHUE KOHKPETHOTO
npojaykra — 0)

0/0,5/1

14

Pa3paboTka TEXHOIOrMYECKOrO Mpouecca

141

Br160p TexHomornn peanuszanuu, GopmMsl UTOTOBOTO PEIICHUS
U MHCTPYMEHTapuss €ro Mojdy4deHus  (ammapaTHOro,
HIPOrPaMMHOTO HIIH TEOPETHUYECKOTO)

(ectb ccbutku i onucanue — 0,5, et — 0)

0/0,5

142

KadecTBO mpencTaBieHUs OXHIAEMOTO pe3yibTaTa, €ro
CICIUAIM3UPOBAHHBIX (CBSA3aHHBIX C PpEHICHWEM 3aadd
WH(OPMAIIMOHHONW ~ 0E30MacHOCTH) U TOJB30BATEIbCKUX
(ymoOcTBO, MPOCTOTA UCIOJIB30BAaHWUA M T. II.) CBOMCTB
(ypoBeHb  Tpaduyeckoii TOJAYM C  HCIOJIB30BaHHUEM
KOMITBIOTEPHBIX TPOrpaMM WM OT PYKH, COOTBETCTBUE
yeprexeir [OCT) (ma—0,5; met — 0)

0/0,5

143

Onenka mnoTeHIMala TPUMEHEHHUS pe3yJbTaTa IIPOEKTa;
MIPEIOKEHUS IO BHEAPEHUIO

(mpoekT OyJeT moJyie3eH MUPOKOMY KpYTy Hojb3oBateneit — 1,
IIPOYKT MMEET OrpaHu4eHHoe npuMmeHenue — 0,5; aBHOro
noTeHIMana BHeipeHus Het — 0)

0/0,5/1

Onenka
TUTAHUPYEMOTO
W31Ens

15 bamnoB

Jr3aiiH mpoayKTa TBOPUYECKOTO MPOEKTa

15

HoBu3Ha M OpPUTHHAIBHOCTH MPOJYKTA, €r0 COOTBETCTBUE
OTpacieBbIM TEHACHIUSM M TpPeOOBaHUAM K MPOAYKTaAM
TaKOro KJjacca

(OOBeKT HOBBII — 4; OpUTHHANBHBIN — 2, cTepeoTuTHbIi — 0)

0/2/4
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2.2

Kommo3urus mpoeKTupyeMoro o0beKTa
(coueTaHWe  CBOWCTB,  HANpaBIICHHBIX Ha  pEIICHUE
BBISIBJICHHON MPOOJIEMBI C TMOTCHIMAJIOM Il MPUMCHCHHSI,
yI100CTBOM UCIIOJTb30BaHMSI, YHHUBEPCATLHOCTBIO,
MPUTOJHOCTBIO I HWCIOJB30BaHUS B IIUPOKOM CIIEKTpPE
WH(pOPMAITMOHHBIX CUCTEM)

(LIeTIOCTHOCTD — 2; He cOanmancupoBaHHOCTD — 0)

0-2

2.3

[Inanupyemslii  cOCTaB  NIPEACTABISIEMBIX  PE3YJIBTATOB,
COIPOBOJUTENBHBIX JOKYMEHTOB U MATEpUAJIOB
(ucyepnbIBaroLle AJis BHEAPEHUS — 3, TpeOyeTcs TOMOIHEHUE
COCTaBa MaTEPHAJIOB JUIL OOJIErYeHUs] UCIOJIb30BAHUS WU
BHEJIPEHUSI/TIPOAYKT IpEIHA3HAYCH TOJIBKO JUIS
CIIELAIIICTOB B Y3KOH 00jacTu — 2, 3asBIIEMbIi COCTaB
MaTepHaIoB HEOCTATOYEH IS Ucmoib3oBanus — 0)

0/1/3

24

PanyonanpHelii  BbIOOp HOTPEOHOCTH U TPYAOEMKOCTH
CO3JIaHUs TIPOAYKTA, CIOKHOCTH; MHOTO()YHKIIHOHAIBHOCTD U
BapUaTUBHOCTh JIEMOHCTPUPYEMOIO pe3yJibTaTa;

(ot 0 mo 3 6amnoB)
[TponykT  panMOHANBHO  CIOXEH  HpU  3asBIECHHOM
(GyHKIMOHAJE W 3alpoce Ha €ro BHeIpeHHe (IpOCTO WU
YMEPEHHO CJOXHO CO3[aTh, HYXHO IIUPOKOMY KpYTy
noJsib3oBareseit) — 3 Oaia;
[TpoayKT U3JIUIIIHE CIIOkKEH IPU OTPaHUYEHHOM (YHKIMOHAJE
VI OTPaHUYEHHOU OTPEOHOCTH B HEM (CJI0KHO CO3/1aBaTh,
HY>KEH OTpaHWYeHHOMY KpyTy IoJib3oBaTeneil) — 1,5 Oanna
IIponyKT W3JIMIIHE CIIOKEH NPH OTPAHUYEHHOW WM HE
IPOIEMOHCTPUPOBAHHON SIBHO MOTPEOHOCTH B HEM (OYEHb
CJIOJKHO/TPYJJOEMKO  CO37aBaThIIpH HEJIOCTATOYHON ISt
TaKOTO YPOBHS CIIO)KHOCTH TOTPEOHOCTH WM MPOIYKT
co3Jaercs JUIst JIEMOHCTpAIHN MPUHIHATHATEHON
BO3MOYKHOCTH 0€3 siIBHOU MOoTpeOHOCTH B HeM) — 0 GaisioB

0-3

2.5

IlepcieKTUBHOCTH u KOHKYPEHTOCIIOCOOHOCTh
CIIPOCKTUPOBAHHOTO  MpOAyKTa  (Hanmuuue  OIvKaWmmx
KOHKYPEHTOB, 3ampoca OT MOJb30BaTEIbCKOTO COOOIIECTBA,
KOHKPETHBIX MOJb30BaTeNIel — FOPUANUYECKUX JIUIT)

(ot 0 mo 3 6amioB)
[TpoaykT ampecoBaH HIMPOKOMY KpyTy ToOJb30oBaTeled — 3
Oaia;
[IponykT ampecoBaH MUPOKOMY KPYTY MOJTB30BaTENEH, HO HE
peliaeT KOHKPETHOU Mpobiembl — 2 6anna;
[TpoxyxT aZipecoBaH OTpPaHUYEHHOM rpymmne
CIEIHNAIMCTOB/KOHKPETHOM opranu3anuu — 1 6amr;
[IponykT HEe MMeeT SBHOTO 3ampoca OT IMOJIb30BATEIHCKOTO
coobiecTBa Ha ero cozaanue — () 6aoB

0-3

[Ipouenypa npe3eHTanum NpoeKTa
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Ouenka 3.1  |Pernmament npe3entanuu (ot 0 qo0 2 Gannos) 0/1

3aIIUTHI CoOmrofieHne  BPEMEHHOTO  pErJIaMeHTa,  3asBJICHHOTO
NPOEKTa opranuzaropamu (cobmoaenue 6e3 npessimenus — 0,5 Gam,
10 6aymoB npeBbIIeHHe periiamenTa — () 6amioB);
CoOTBeTCTBHE OKUJAAEMOMY YPOBHIO JEJIOBOTO J3THKETa MU
UMHDKA y4YacTHHKa (moiHoe cooTBerctBue — 0,5 Oam,

HEMnoJIHOe cooTBeTCTBUE — () OaIOB)

3.2  |KagecTBO mojmaun Marepuaia u IpeACTaBICHUS H3IEIuUs: 0-2
- OpPUTHHAIBHOCTD MPEJCTABICHUS M KaYeCTBO JIEKTPOHHOM
npe3entanuu (16amn);
- KYyJIbTypa p€uYd, YETKOCTb, KOHKPETHOCTb U JIOTHKA
U3JI0KeHUs TTpoOembl uccnenoanus (0,5 6amn);
- BJIJICHUE TOHATHWHBIM NPO(ECCHOHANBHBIM amlapaTom
(0,5 6amn)

(ot 0 no 2 Gansos)

3.3 [loHnmMaHue OCHOBHBIX NPUHUIUIOB B COOTBETCTBYIOIIEH 0/1/2
obsacty nHpOpPMAITMOHHOM 0€30IMaCHOCTH
- IlomHOE COOTBETCTBHE MO3HMIMK aBTOPa M IpPEIaraeMbIX
OOBSICHEGHUII ~ OCHOBHBIM  IpPHHIUIAM  HH()OPMAIIMOHHON
Oe3omacHocTH, chopMyITHMpOBaHHBIM B Hacrtosiiee Bpems (1
Oamn);
- Onopa Ha Hay4YHBIC WM aHAJIUTHYECKUE ITyOJIMKAIIUA
NOCJIeTHUX 3-5 JIeT MpH apryMEHTAIlMH TOJI0KESHUH MPOCKTa
(1 6amn);

(ot 0 1o 2 GatoB)

3.4  |Tlonumanue CyTH 3a/1aBacMBbIX BOIPOCOB ul  0/1/2
apryMEHTUPOBAHHOCTH OTBETOB
(ot 0 g0 2 GaysoB)

3.5 |CootBercTBHE COIEpKAHUS BBIBOJIOB COJCPKAHHUIO LIETH U 0/1
33124, KOHKPETHOCTh U CaMOCTOSITEIBHOCTh BBIBOJIOB
(COOTBETCTBYET MOJHOCTBIO — 1; He COOTBETCTBYET - 0)

HUroro 30

4.5. Heo0xogumoe MaTepUAJbHO-TEXHHYECKOEe oOecneyeHUe J1Jisi BbINOJHEHUSs
OJIMMIUAAHBIX 32/IaHUH KOJIbHOT0 U MYHUIIMNIAJIBHOI0 3TANA OJIMMITUA/IBI

4.5.1. Hactpoiika paboyero mecra

Kaxnprii  y4acTHUK JODKeH OBITh  oOecriedeH pabodMM  MECTOM, OCHAIIEHHBIM
COBPEMEHHBIM TEPCOHATHHBIM KOMITHIOTEPOM HWJIM HOYTOYKOM. XapaKTePHUCTHUKH KOMITBIOTEPOB,
MPEIOCTaBIEHHBIX YYaCTHHUKAM, JOJDKHBI COBMHAAaTh IJMOO pa3nuyaTrbcs HE3HAYUTENBHO.
KomnpioTepsl JOMKHBI OBITH OOBEIWHEHBI B JIOKAIBHYIO CETh C JOCTYIIOM K TECTHPYIOIIEeH
cucreme. [loctyn B HTepHET peKOMEHIyeTCsl 3alpeTUTh, 32 UCKIIOYCHUEM MPU HEOOXOTUMOCTH

JIOCTyTa K CepBEpY TECTUPYIOUIEH CUCTEMBI.
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[TpenmeTHO-MeTOAMUYECKAsT KOMHUCCHUS MOXKET NPUHATH PELICHHE pa3pelinTh yYacTHUKaM
UCMOJIb30BaHUE CBOMX KjaBuaryp M Mblmed. KnaBuaTypsl M MbILIKM HE JOJDKHBI OBITh
nporpaMMupyemMbiMu. Vcnonp30oBaHue KJIaBUATYp HE JOJDKHO JOCTAaBIATH IUCKOMQOpTa IpyruM
ydyacTHUKaM onumnuaael. Ha wucnonb3yemble KiIaBUAaTypbl M MBIIIM MOTYT OBITH HaJIOKEHBI
JIOTIOJIHUTEIIbHbIE TPEOOBAHNUS.

3amaHus TUpPaXUPYIOTCS Ha Jucrax Oymarum Qopmara A4 wimm  AS. Jlomyckaercs
NPEJOCTaBIIEHUE JOCTyNa K OJJIGKTPOHHBIM BEpCUsM 3aJaHuil B HUHTEpdeiice TecTupyromen
cucteMbl. B ciywyae npenocraBieHHs 3JEKTPOHHBIX BEpCUM 3aJaHUM pacreyaTaHHbIE 3aJaHUs
MOTYT HE IIPEJOCTaBIATHCS.

VYyammmMcess npeaocTaBisieTcss Oymara M INMUCBbMEHHBIE NPUHAAJICKHOCTH JUISI YEPHOBBIX
3anucei. [Ipu 3ToM YepHOBUKU HE COOMPAIOTCS 11OC/IE OKOHYAHUS Typa U HE IPOBEPSIFOTCSL.

JlonomHUTENbHOE MaTepHAIbHO-TEXHHYECKOe olecreueHrne (IMporpaMMHOe obecredeHue,
KOMIIWISITOPBI, CPe/ibl pa3pabOTKK) MPU UCIIOIB30BAHUM HA COOTBETCTBYIOLIMX 3TANax pa3iMdHbIX
BU/JIOB 33/1a4 MPUBEJCHO B OIIMCAHUU 3TUX BUJIOB 33Ja4 B pasjene 3.

CooTBeTcTBYyIOIIAs IPEIMETHO-METOMYECKass KOMHUCCHUS 3apaHee YTBEpXKJIAeT CIIHUCOK
IPOrpaMMHOr0 oOecreueHus,, KOTOpbI OyAeT MCIOJb30BaThCs Ui HPOBEIEHUS IIKOJIBHOTO U
MYHHUITUTIATBHOTO ATAMOB M JIOBOJUT 3Ty HH()OPMAIIHUIO 10 CBEICHHUS YYACTHUKOB U OPTaHU3aTOPOB
OJIUMITHA/IBL.

4.5.2. UHCTpYKIMS 10 HACTPOJiKe BUPTYAJIbHONH MAIIMHBI a/IMUHHCTPATOPA

1. Heobxomumo ycranosuth VirtualBox

d. Ha MalIuHbI Y4aCTHUKOB;

b. wa mammHy AIMUHHCTpATOpA.

2. B BupTyanpHON MammHe AJMHMHUCTpaTOpa yCTaHOBIEH KOoHTeWHep ¢ Ilmatdopmoit mis
npoBeseHuss npaktudyeckoro Typa mno npasuwiaM CTF — mmargopmoit CTFd. B BuptyansHyro
MalllHY BKIIIOYEHO BCE HEOOXOIMMOE /IJIs POBEJICHUS TPAKTUYECKOI 0 Typa:

a. Ilnardpopma CTFd (ycranosieHa);
b. 3amanus B Bune docker-konreitHepoB (YCTaHOBIICHBI).

3. BHyTpI/I MalllHBbI opraHu3aropa HCOGXOIII/IMO 3aIlyCTUTDb TCPMHUHAL:
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4, 3amyck 1aTGOpPMBI OCYILIECTBUTD CIIeAyIONIeH KOMAaH/IOM:

Jctfd_start.sh

15 A oo 08 o 2 oy & P o Wl Vol

ey BPRDGeee

5. TMocne 3aBepuieHWs 3amycka IUIaTGOpMBI TepeiiTh B OKHE Opay3epa MO  ajapecy:
http://127.0.0.1:80
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6. Bam OTKpOETCsI

uHTepdeiic

TIaTGOPMBI:

CT

:d}

Acool CTF platform from ctid.jo

Follow us on social media:

OO

re to login

and setup your CTF

7. BoiiauTe moa yueTHOMU 3amuchio admin (maposib I KaXKI0ro Kjiacca MPUIaraeTcs BhIIIE):

Login

Pamrmrad

Uner Name or L
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8. [Ilepeiinure B Admin Panel:

CTFe

A cool CTF platform from ctfd.jo

Follow us on social media:

oo

e 1o login and setup your CTF

9. [Ilepeiigure B Plugins, 3aTeM B CTF owl.

Statistics

Solve Counta

Score Distribution

10. B paszmene FRP Settings samenute ip-agpec 127.0.0.1 na ip-aapec Bareii peanbHOM

MaIlIMHEI B TOKaJIbHOMH CCTH, I[OCTyrIHOIZ KOMIIBIOTCpAM YHACTHUKOB.
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a.

[epetinure B pazmen FRP Settings:
CTFd Owl Configuration
SN
V3HaTh TpeOyeMblii ip-ampec MOKHO KOMaH /101
ip a # TSt Linux XOCT-MAIlIUH
ipconfig # TUTSt Windows XOCT-MaIIiH

ITpumep:

( - : S ip a
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noquet ate UNKNOWN group default qlen 1068
link/loopback 00:00:00:00:00:00 brd 00:00:00:00: 0
inet 127.0.0.1/8 scope host lo
valld_1ft forever preferred 1ft forever
inet6 ::1/128 scope host

valid_1ft forever preferred_lft forever
<BROADCAST ,MULTICAST ,UP,LOWER_UP> mtu 1500 qdisc noqueue state UP group default qlen
/ i :d2:7c 80:8f brd ff:ff:ff:ff:ff:Ff
inet [EFISUENEIEE/24 b d 192.168.0.255 scope global dynamic noprefixroute wlp2s®
\.\l\d lfr 77‘% Ssec nreferred _Lft 77545sec

1000

Linux

Windows

O6patute BHUMaHue, |P agpec B Bamieii 1okaibHOI ceTu ckopee Bcero O0yAeT OTINYaThCs.
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c. 3amenute ip-agpec 127.0.0.1 na ip-agpec Bamieit peaabHON MaIlMHBI B JIOKAJIBHOW CETH,

,I[OCTyrIHOﬁ KOMIIBIOTEpaM Y4aCTHUKOB.

. EPE e b

CTFd Owl Configuration

d.  OOuoBute HaCTPOUKH.

11. U3 coobpaxenuii 6€30MaCHOCTH W3MEHUTE MapoIb aJIMUHUCTPATOpa B pasjieie HaCTPOEK
(oOpatuTe BHUMaHHE, YTO MAPOJh JODKEH OBITh CIOKHBIM — He MeHee 10 CHMBOJIOB,

BKJIFOYAst 3arjJaBHbIE OYKBBI, udpsl, a TaKxe CHEILICUMBOJIBI):
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CHACATN O MM MATA ROTRAON 1) MM (000nacmas T (TacTonam clop

CTFe®

A cool CTF platform from ctic

Follow us on social media

vyoo

10 login and setup your CTF

AR T ST 1 WA o

Settings

[Pryery yew—

Povema

PrvIe—
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12. Tlepen HayasoM ONMMIHAILI TPEOYETCS BKIIOYUTH BHUPTYATbHYI0 MAlIMHY Ha KaXIOM
KOMITBIOTEPE YYAaCTHUKOB U TIEpeTH B OKHe Opay3epa BM ywacTHUKOB 10 ajapecy:
http://[ip-anpec na IP Bamreii BupTyaibHON MaIIMHBI B JIOKATBHOM CETH, JOCTYITHON KOMITbIOTEpaM
y4acTHHUKOB]:80

ITpumep:
http://192.168.0.14:80

13. TlpoBeprTe MOCTYMHOCTh W PabOTOCIIOCOOHOCTH 3amaHuid. J[Jsi 3TOrO 3aperucTpupyire
TECTOBOI'O MOJIL30BATENS U MPUCTYIUTE K BHIMOJIHEHUIO OHOTO U3 3aJaHuil (00 3TO HUXKeE).

14. Tlepen HadamoM MPAKTUYECKOTO Typa OOBSIBUTE O TOM, YTO YYACTHUKH JIOJIKHBI OBITH
3aperucTpupoBanbl uepe3 Web-unrepdeiic mnatdopmbel. B kadecTBe TorMHA UCHOIB-3yeTCS KO
(id) yuactamka omumnuaasl B popmare v00.000.000 (wnm ucnons3zyss PUO B popmare pamums-

UHHIUMATBl — npuMep st MBanoBa MBana MBanoBuua : ivanov-ii ) Peructpanusi y4acTHHKOB
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JIOJDKHA OBITH OCYIIECTBJIEHA Ha IIaT(opMe O Hadajla mpakTudeckoro typa. Ilaponu yyacTHuKOB
JIOJDKHBI COCTOSATh He MeHee yeM u3 10 cuMBOIOB: OyKB JIATMHCKOro ajidaMuTa B Pa3HbIX
peructpax, nudp, JOMyCTUMBIX 3HAKOB MyHKTyaluu. OpraHu3aTopbl BHIIAIOT JIOTUHBI M MApPOJIU
Ui AocTyna K ydetHeiM 3anucsiMm Ha miargpopme CTFd. CoorBercTBue yuerHsix 3anuceit 1 @Ho
YYaCTHHUKOB I OJIHO3HAY-HOM MJEHTH(UKALUU JOJKHO ObITh 3aMKCUPOBAHO MPOTOKOJIOM 3a

MOAIMMCBhIO OTBET-CTBCHHOI'O Ha INJIOIIAJAKE 3a IIPOBECACHUEC ITPAKTUYCCKOI'0 Typa.

15. Mo okonuanuto Typa nepeitnure 8 Admin Panel:

A cool CTF platform from ctfc

Follow us on social media

vyooO

re to login and setup your CTF

16. Otkpoiite paznen Scoreboard (CtpaHuna ¢ pesyibTaTaMH) M IepeHecuTe Oasuibl
YYaCTHHUKOB, a Takxke WX id Ha Omank-mpoTokos. Takxke TpeOyercs co3nath pdf crpaHuubl c

HUTOI'OBBIMHU pe3yiibTaTaMu n NIPpUITOKUTH K HTOTOBOMY MMPOTOKOJIY:
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A vew ET1E yerves & somlibdet

Statistics

Solve Counts
2 usen registored

11P addvesses

20 tetal possibde ponts |l

2 challerges

TeCTORME Jaawa KA sel b tha most |

sohveswith  }

ives Swseen

TOCTORM 302040 s Be6 han Dhe beast
s0dves with . .

1 v

Score Distribution

o e PV ot wbiete o e b

Scoreboard

P e e Wasteltp B

17. JlonmonHUTENBHO BBITPY3UTE MOAPOOHYI0 cTaTucTUKY. OTKpoiite pa3zaen Config (Crpanuna

¢ koHpwuryparmeii)->Backup->Download CSV wu Beirpy3ute undopmanuio o Scoreboard:

Lo

1

Configuration

/3
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Configuration

Users+fields:

B v TR varvie iy e

Configuration

@ as LT EE

453 MHWHcTpyKIMs 1O HACTpOiiKe BHPTYaJIbHOW MAIIMHBI YYACTHHKA W

BBITNIOJTHCHHUIO 3a1aHUA

1.

BI/IpTyaHBHaﬂ MallrnHa Y4YaCTHHUKaA (CKa‘IaHHaH 110 CChIIIKaM BLIH_IC), yCTaHaB/IMBa€Masl Ha

KOMITIBIOTCPAX YHYaCTHUKOB, BKJIHOYACT:

a
b
c
2

HeoOxoaumpliit HaOOp yTHIINT 7Sl peLIeHMs 3a/1a4 IPaKTUYECKON YacTH.
README.txt c ux nepeunem.
Cheatsheet ¢ nononHuTeNBEHOI HHDOPMAIIHEH IO 33IaHUSIM.

BI/IpTyaJ'IBHLIC MallvuHbl YY4CTHUKOB HJOJI?KHbBI OBITh YCTAHOBJICHBI W 3allyIICHBI 110/

yIpaBlieHHEM MOHUTOpa BUpTyanbHbIX MainH (VMM) Virtual Box (cwm. BbIie)

3.

[lepen nHayanom onuMnuagsl TpeOyeTcs BKIIOYUTH BUPTYAIbHYIO MAIlMHY Ha KaXKIOM

KOMITBIOTEPE YYAaCTHHUKOB W TIEpeTH B OKHe Opay3epa BM yuacTHHKOB 1O ajapecy:

http://[ip-anpec na IP Bameit BUpTyalbHON MaIIMHBI B JIOKAJbHOH CETH, JOCTYITHOH KOMITBIOTEpAM

yuacTHHKOB]:80

ITpumep:
http://192.168.0.14:80
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4. HeobxoauMo HacTpouTh W mpoBeputh goctyn K Ilmardpopme CTF-d u3 Opaysepos ¢

BUPTYaJIbHBIX MallnuH Y4aCTHHUKOB.

CTFe

A cool CTF platform from ctfd.io

Follow us on social media:

vyooO

ere to login and setup your CTF

5. Ilepen HayamoM MPaKTUYECKOTO Typa YUaCTHUKU JOJDKHBI 3aperucTpupoBarbes yepe3 Web-

uHTepdeiic m1atGopmbl (cm. BBIIIIC)
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6. Bam OTKPOETCS CTpaHuIa c 3a/IaHASIMH o TEeMaMm:

DopedIvga

7. HpI/I OTKPBITUU 3aJaHUA 3331 YBUANUTE KpPATKOC OIIMCAaHHE 3alaHusA U H606XOI[I/IMYIO

CIIPaBOYHYK  WH(OpMaIMI0,  ecliM  NPUCYTCTBYeT  —  HaxMuTe  KHomky  Launch:

TECTOBAaA 3afava Ha seb
10

Imtance info

8. Z[O)KI[I/ITCCL 3alryCKa 3aJlaHus U Hepeﬁz[HTe 110 YKa3aHHOMY aJipeCy (B cJIydac 3aJaud HC Ha

Be6, Oolee HOI[pO6HBIe HHCTPYKIIMU IO IMOAKIIIOYCHUIO K 3aJa4c 6y,HYT YKa3aHbl B OIMMCAHUU
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3a1aHu):

Imitance info

9. llenp — BBHINOJHUTH Kak MOXHO Oonblie 3anaHuil. OneHka 3aJaHui HPOU3BOIUTCS
ABTOMATHUYECKH MO (aKTy pasMelIeHHs YYacTHUKOM B TOJI€ JJIsi BBOJA KOpPpEKTHOro ¢uara —
CTpOKHM ompeneneHHoro Buaa (vsosh{mocnemoBarenHocTp nu¢pp, OyKB H CIELCUMBOJIOB},
Hanipumep — vsosh{sOm3s7rln6}), moctym K KOTOpOMY SIBJISI€TCSI HHAMKATOPOM YCIEIIHOIO

pelleHns 3aaHus (xkpome 3aJaHul KaTeropuu C31):

TEeCTOoBaA 3anava Ha seb
10

Imtance info

94



TECTOBaA 3afava Ha seb
10

Imzance info

Onenka 3amaHudi no tematuke C3M mnpousBoauTCs OpraHM3aTopaMd Ha OCHOBAaHUU
NPEOCTABICHHBIX YYaCTHUKAMU (aiiyioB.
10. MakcuManbHO BO3MOXKHOE YHCIIO OAJUIOB 3a MPaKTHUECKUH Typ yKa3aHO B 3a/laHUM.

4.6. IlepeyeHb CcHPaBOYHBIX MATEPHAJOB, CPeICTB CBA3M M  3JIEKTPOHHO-
BbIYHCJIMTE]bHOH TeXHUKH, pPa3pelieHHbIX K MCHOJb30BAHHIK) BO BpeMsli IPOBeJdeHHS
OJIMMITHA/BI

[Tomumo KOMIIBIOTEpA, IPEAOCTABIEHHOTO OPraHU3aTOPaMU COOTBETCTBYIOIIETO JTamna B
cllyyae €ro IpoOBEJEHHsS B KOMIBIOTEpHOW (opMe, yuacTHMKAM 3amlperiaeTcsl MOoJIb30BaThCs
JTFOOBIMH AJIEKTPOHHBIMH YCTPOMCTBaMH, B TOM YHCJIE IPYTMMH KOMITBIOTEPaMH M HOYTOYKaMH,
MOOWJIBHBIMHA ~ TelepoHaMH W cMapT()OHAMH, JJICKTPOHHBIMH KHHTAaMH, IUIAHIIETaMH,
3NeKTpOHHBIMU Yacamu, CD- u MP3-tuteepamu, 1r00bIMH HayITHUKaMH.

VYyacTHUKaM  3ampemaercs IMOJb30BaThCsA  JIIOOBIMU  DJIEKTPOHHBIMM ~ HOCUTEIISIMU
UHPOPMAIIKH, B TOM YHCIIE KOMIIAKT-TUCKAMH, MOIYJISIMH (DIIem-TIaMaTH, KapTaMy TaMsITH.

Y4acTHHKaM paspemaercs I0JIb30BATbCA YHUCTBIMU JINCTaMH, B TOM 4YHCIE JIMCTaMU
B KJIETKY, a TaKXe IUCbMEHHBIMU INPHUHAJICKHOCTSMHU: PYUKOM, KapaHIAIIOM, CTUPATEIbHOU
PE3UHKOM, IUPKYJIEM, TUHEUKOM.

JU11  Ka)Xooro OCHOBHOTO  SI3bIKAa INPOTPAaMMHMPOBAaHUS WM CpPEdbl BUPTYaJIbHBIX
UCTIOJIHUTEJIEH Ha KOMIIBIOTEPAX YYACTHUKOB MJIM B JIOKAIBHOM CETH pa3MelaeTcs JOKYMEHTALUs.
Taxxe peKkOMEHIyeTCsl yCTaHOBUTh MJIM C/IENATh JOCTYNHOM JOKYMEHTALUIO MO JOMOIHUTEIBHBIM
SI3pIKaM  [IpOrpaMMHUpoBaHus. JlOIyCTMMO TakXke IpU OrpaHUYEeHUH JocTyna B IHTepHET
COXPaHUTb JOCTYII K CaiiTaM ¢ JOKyMEHTAIUEH MO0 A3bIKaM IPOrpaMMHUPOBAHHUS.

Y4yacTHHKaM KaTETOPUYECKH BOCIPEIIAETCS IOJIb30BAaThCAd JUIsl  pEIIEHHs  3a1ad

HHCTPYMCHTAMU UCKYCCTBCHHOT'O MHTCIIJICKTA.

95



4.7. Ucnonb3oBaHue y4eOHOH JMTEpaTypbl W HMHTEPHET-PeCypcoB NpPH MOATOTOBKeE
HIKOJBHUKOB K OJIUMITHA/IE
[Ipy TOATOTOBKE YYACTHHKOB K INKOJBHOMY M MYHHIUITATEHOMY STalaM OJHMITHAIbI
11€71eCO00Pa3HO UCIIOJIB30BATh CIEAYIONIHE HHKEIPUBEICHHBIE HCTOYHUKH.
— CaliiT ¢ pa3bopamu 3alaHKi K MaTeprasaMu mpouutbix jet: https://vsosh.miem.hse.ru/
— CTF ans naunnarouux: https://vk.com/@spbctf-ctf-for-beginners
VYuebnas miargpopma SPB CTF: https://spb.ctf.su/

— Ommaiin ~ TpeHmHr 1mo  BeO  Oe3omacHocTM  OT  co3martened  Burp  Suite:
https://portswigger.net/web-security

— Hack The Box — online cybersecurity training platform: https://www.hackthebox.com/

— Hackerdom SQL training: https://sql.training.hackerdom.ru/1.php

— Otherwire: https://overthewire.org/wargames/
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PA3JEJ IV

1. Ilpumeps! 3apannii no npopuiaro «IlporpammupoBanue»

3amanusi 5-8 KjaccoB MOTYT HUCHOJb30BaThCs Takke Aisi npoduiis «VMcKycCcTBEHHBIM
WHTEIJIEKT

HATU3HAYHOE YUCJIO
(5-6 kaaccwl, 6;1aHKOBasi hopma)

Ycnosue.

B naru3HauHOM uuciie He MeHbIle TPEX HUdp, KOTOpble MEHbIE 5, U HEe MEHbIIE TPEX
Heu€THbIX nudp. Haliqute camoe Oousbioe u3 Takux uncen. OObsACHUTE, TOUEMy HaiiIeHHOE BaMU
YHCIIO SBJISAETCS HAUOOIBIIUM.

Pewenue.

Ha mepBoe MecTo umncia mocTaBUM HaumOOJBIIYIO U3 BO3MOXKHBIX mudp — 9. Ha BTOpoe
MECTO TaKKe€ MOXKHO TMOCTaBUTh mudpy 9, u emé ocranercs tpu uudpsl. [lpu s3TOM ocraBmmecs
TpH TUQPBI JOIDKHBI OBITH MEHBIIE 5, U3 HUX XOTS OBl OJJHA JOJDKHA OBITh HEe4ETHAs (TaK Kak JBe
Heu€THble HUQPHI yke ObuUTu 3anucanbl). Hambomnbimas mudpa, koTtopas MeHblne 5, — 310 4,
HauOobInas HeY€THas UQpa, KOTopas MeHbIIe 5, — 310 3. 3Ha4uT, cpenn TPEX OCTABIIUXCS UP
MOXKHO HCHOJb30BaTh ABe mudpsl 4 u oxny mudpy 3. UToObl umcno ObUIO HAWOOJIBIINM,
HEo0X0IMMO CHavajia 3anmucaTh 1Be upsl 4, motoM oguy nudpy 3.

OTtBet — 99443.

Kpumepuu oyenuganus.

ITpaBuUIBHBIN OTBET C OOBSICHEHUEM — S OAJIIOB.

Tonbko oTBeT 6€3 00bsicHEHUs — 4 Oasa.

Otsetnt 99344, 99434 (1. e. mepecTanoBKa U(Dp U3 MPAaBUIHLHOTO OTBETA) — 2 Oasia.

Otetnr 99333, 98433 — 2 Gamna.

JItoboe apyroe MATU3HAYHOE YHCIIO, B KOTOPOM HE MEHbIE TPEX LU(p MEHbIIE S5 U HE
MeHbIIIEe TPEX HEUETHBIX UG (T. €. HE BBIIOJIHEHO TOJIBKO YCIOBUE MAKCUMAJILHOCTH), — 1 Oasu.

Ilpumeuanue.

OT0 3a/1laHNE MOXKHO IIPOBEPSITh ABTOMATHUECKH IIPH MTOMOILIN TECTUPYIOLIEH CUCTEMBI.

KBU A4
(5-6 xmaccel, 6mankoBast popma)

Yecnosue.

B BBIMBINUIEHHON CHOPTUBHOW WIpe KBUIAMY COPEBHYIOTCSA JIBE€ KOMaHIbl. Kaxablid ro,
3a0UTHI B BOPOTA MPOTUBHUKA, MPUHOCUT KoMmaHe 10 oukoB. Ecim ske Urpok oHOM M3 KOMaH
NOMMaeT CleUUaabHbI MAY — CHUTY, TO 3Ta KOMaHJa IOJy4YaeT JONOJHUTENbHBIE 150 04YKOB,

IMMOCJIC YCTO UI'pa 3aKAaHYNUBACTCH.
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B ¢unane ouepenHoro yemmnuoHata XorBapTca MO KBUIJAUYY BCTPETHIIMCH KOMAaH/IbI
KorreBpana u Ilypdennys. Ha mpoTskeHHH Bcero mardya KOMAaHJIbl CpakalWCh Ha PaBHBIX,
pasHMila B cuére HHUKOrjga He mpeBbimana 10 oukoB (T. €. OJHOrO rojia), ¥ B KOHIIE Marya
muaupoBan KorreBpan, HO Onaromaps moiimanHomy cHuTay nobemmn [lyddennyii. Taxxke mocie
OKOHYAHUS MaTya KypPHAJIUCTHI OMPOCHIIN BCEX UTPOKOB, 3a0MBIIUX XOTS Obl OJMH TOJI.

Anmca cka3zaina, 4yTo 3a0uja TOJIBKO OJIMH I'ojl — Ha 27-if MUHYyTe.

bo6 3a6un ogun rois Ha 30-i MUHyTE.

Buxkropus 3abuna nBa royia — Ha 5-i u 21-i MUHyTax.

I'mopus 3a6mna yetwipe rona Ha 10, 12, 34 u 53-it MuHyTaXx.

Jlonainen 3a0un qBa rona Ha 14-ii u 42-if MUHYyTax.

DnBapn 3a0wi Tpu rona Ha 15, 23 u 56-it MuHyTAaX.

Boinonnute 3a1anus:

1. Vkaxure, ¢ KakuM cu€TOM 3aKOHYMJIACh Urpa (He 3a0yabTe, uTo CHUTY mpuHocuT 150
OYKOB).

2. Jlnis BCceX MEePEUUCIICHHBIX UTPOKOB YKOKHUTE, 32 KAKYI0 KOMaH]Ty OHH UTPaJIH.

Pewenue.

UrpokoB Oynem obo3HauaTh nepBoit OykBoil ux mmenu (A, b, B, I', /I, D). Ynopsanouum
110 BO3PACTaHWIO MOMEHTHI BPEMEHHU, B KOTOPBIC OBLIM 3a0UTHI TOJBI B MaT4e, C yKa3aHUEM TOTO,
KTO 3201 9TH Toibl. [Toka HesCHO, KTO 32 KaKyr KOMaH/Iy Urpall, Io3ToMy 0003HauuM KOMaHbI |
u 2. Jlna 3anonHeHus ctpok «Komanmga» u «Cuér» Bocmomib3dyemcs ycnoBueMm: «Ha mpoTskeHun
BCEro MaTya KOMaHJIbl CPaKAIKNCh HA PaBHBIX, pa3HUIA B cYETe HUKOTAa He TpeBbimana 10 oukoB

(T. €. OAHOTO TONA)».

MunyTa 5 10 12 14 15 21 23 27 30 34 42 53 56

Kto 3a0m1 B r r b\ 2 B 6] A b r pil| r 6]

Komanna 1 2 2 1 2 1 2 1 1 2 1 2 2

Cuér 10:0 | 10:10 | 10:20 | 20:20 | 20:30 | 30:30 | 30:40 | 40:40 | 50:40 | 50:50 | 60:50 | 60:60 | 60:70

[Tockonbky cka3aHO, YTO B KOHIIEe Marya JjuaupoBan KorreBpaH, To koMaHaa 2 — 3TO
KorreBpan, a xomanma 1 — Ilydpdennyit. Ho mnockonbky cuutu mnoiiman Ilyddenayit, To
[Typdenayit Borpain co cuérom 210 : 70.

3a KorteBpan (komanza 2) urpanu ['nopus u Dasapna, 3a [lypdennyit (komanaa 1) urpanu
Ammuca, bo6, Buktopus u J{lonans.

Kpumepuu oyenueanus.

Onenka 3a 3amanne (MakCUMyM S O0aloB) CKJIQJbIBA€TCA W3 CYMMBI JIBYX OIICHOK —
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yKa3zaHHe UTora mMarda (MakcuMyM 2 0Oajia) U yKa3zaHHE TOTO, 32 KaKue KOMaHIbl UTPajil T€ WIN
WHBIE UTPOKHU (MakcUMyM 3 Oasia).

3a mpaBWIBHO yKa3aHHBIM WUTOT MaTda cTaBUTCsS 2 Oamra. Ecnu mpu moacdére OYKOB HE
yuT€éH puHAIBHBIA CHUTY (yka3aH cu€T 60 : 70 B mosbp3y KorreBpana), To craButcs 1 Ga.

3a mpaBWIbHOE YKa3aHHE TOr0, B KaKMX KOMaHJaX Urpajii Kakue Urpoku, — 3 6amia. Eciu
KOMaHJbl MOJHOCThIO mepenyTtanbl Mectamu (I'mopus m OpBapn ykazansl B Ilyddennye,
ocranbHble — B KorreBpane), To craButcs 2 6amuia. Eciau mpu BOCCTaHOBICHUHM XPOHOJIOTHH MaTda
JIOTyIIIeHa O/THa orroka — 1 6as.

HEPEIIPABA
(5-6 knaccwl, 6J1aHKoBast hopma)

Yecnosue.

K peke mojgouuiy BojuMLa ¢ TpeMs BOJYaTaMM U JIMCHLIA C TpeMs JIMCSITaMU. 3BEpPSAM
HEOOXOMMO TIeperpaBUThCS Ha Jpyroi Oeper. Y Oepera mpuBsizaHa JIOJKa, KOTOpas BMEIIAeT
TOJIBKO JBYX 3Bepeil. CUTyalusi OCIOKHSIETCS TEM, YTO BOJYHULA C JIMCHIIEH HE OBEPSIOT JIPYyT
JpYTy U HE OCTaBST CBOUX JIeT€l B CBOE OTCYTCTBHE C APYroil MaMON HU Ha Oepery, HU B JIOJIKE.
['pect yMeI0T TOJIBKO JMcHLia U o uH U3 tucat. Kak um nepenpasuthes? [locrapaiitech cocTaBUTh
KaK MOXHO 0oJiee KOPOTKHI IJ1aH MepernpaBkl.

Pewenue.

O6o3HauuM IHMCEHKA, KOTOPBIH yMEET TPecTH, Kak «IMCEHOK1». Bo3MOXHBIN TM1aH
MEPEBO3KU:

1. TlepeBe3Ttu naucénkal u mucEéHKa
IlepeBe3Tn nmucénkal
[lepeBe3Tn nucénkal u mucéHka
IlepeBe3Tn nmucénkal
IlepeBe3Tu ucuiy U mcéHkal
ITepeBe3tn ucuiry
[TepeBe3Tu nuCUIly ¥ BOTUHUILY

ITepeBe3tn nncénkal

© ®©® N o g A~ wDN

ITepeBe3tn nrcénkal u BOTYOHKA

[EY
o

. IlepeBe3tn nucénkal

-
-

. IlepeBe3tu nucénkal u BOITYOHKA

[EY
N

. IlepeBe3tn nucénkal
13. IlepeBe3tn mucénkal u BOIYOHKA
Kpumepuu oyenusanus.
[TosnHOCTBIO MPaBUIILHOE OMMCAHUE NTEPEBO3KU O€3 JTUIIHUX JIeHCTBUN — 5 OAIIIOB.

[Tpu Hanmuuu He Gonee 2 TUIIHUX AeHCTBUI — 4 Oaa.
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[Tpu Hanmuuuu He Oonee 4 MUIIHKX JeicTBUi — 3 Oasa.

JIr000i1 mpaBUIIBHBIA aNTOPUTM MEPEBO3KH 0e3 yuéTa unciia JIMIIHUX IeHCTBUi — 2 Gasa.

Ilpumeuanue.

Ecnn ¢opmanus3oBath yciioBHe 3TOH 3aJaud M CTPOro omnucath (popMaT 3amucu IjaHa
nepenpaBbl, BO3MOXHA aBTOMAaTHYECKasi IPOBEPKA TAKOTO 3aJJaHMUs.

B3BEILLIMBAHUSA
(5-6 kaaccwl, 6;1aHKOBasi opma)

Ycnosue.

EcTp mecth rHpek, U3BECTHO, YTO MX Macchl paBHbI 1, 2, 3, 4, 5 u 6 rpaMMoB, HO pa3Mepbl
rupek oguHakoBble. Ha ruppkax Hamucansl uudpsl: 1, 2, 3, 4, 5, 6. Taxke ecTh yalieyHble BECHI.
OKcIepT 3HAeT, 4TO Ha KaX/10i rMpbKe BEpHO 3alucaHa e€ Macca, HO Cy/ibsi B 3TOM COMHEBAeTCs.
Kak skcrniept MoxeT yoenuTs B 3TOM cyabto? Kakoe MUHMMalIbHOE KOJIMYECTBO B3BEIIMBAHUN €My
HE00XO0JUMO JIsl 3TOTO CENaTh?

Pewenue.

3asiaqy MOYKHO PEIINUTH 32 JBa B3BEIINBAHUS.

[TepBbIM B3BELIMBAHUEM SKCHEPT KIAAET HA OJIHY Yallly BECOB TUPbKH ¢ udpamu 1, 2 u 3,
Ha JIPyTyI0 Yalry BECOB — FMpPbKY C¢ nu¢poii 6. Becbl ocTanyTcs B paBHOBecHH. Takoe BO3MOKHO
TOJILKO ITPH B3BEILMBAHUM caMOM TsKENOM rupbku (6) ¢ Tpems cambiMu €rkumi (1, 2, 3).

ITocne 3TOrO B3BEMIMBAHUS CTAJIO U3BECTHO, YTO:

a) Ha ruppke maccoii 6 mpaBuiIbHO 0003Ha4YeHa e€ Macca.

0) I'upbku, moanucanusie 1, 2, 3, umeroT mMacey 1, 2 u 3, HO, BO3MOXHO, B IPYTOM TMOPSAKE.

B) JIBe ocTaBmMecs TUPbKH, OAMUCAHHBIC 4 U 5, TaK)Ke UMEIOT Maccy 4 u 5, HO, BO3MOXKHO,
B IPYTOM TOPSIIKE.

[Tpu BTOpOM B3BELIMBAaHUH IKCIEPT HA OJIHY YAILKY BECOB MOJIOKUT TMPbKU ¢ Luppamu 1 u
6, a Ha Apyryto — rupbku ¢ nuppamu 3 u 5. [lockoabky 3 + 5> 1 + 6, To rupbku 3 U 5 TepeBecHT.
Takoe BO3MOXKHO TOJIBKO B TOM cliydae, eciii u3 aByx rpyni (1, 2, 3 u 4, 5) B3s7u caMble TSHKEbIC
rupbku (3 u 5), a k rupbke 6 no6aBwn camyto JErkyro (1). Tem cambIM TOUHO yCTaHOBJIEHA Macca
TUpEK, MOANMCAHHbIX 1, 3, 5, ocraBmIasics rMpbka U3 NEPBOM IPyNIBI UMEET Maccy 2, U3 BTOPOU
rpynmnsl — macey 4.

Kpumepuu oyenusanus.

[IpaBuibHOE perieHue 3a 1Ba B3BEIINBAHUSA — 5 OalJIOB.

[IpaBuibHOE perieHue 3a TpU B3BELIMBaHuUs — 3 Oasia.

[IpaBuiibHOE perieHne 3a YeTbipe B3BEIIMBaHUs — 2 Oaia.

[IpaBuibHOE perieHue 3a J1ro0oe YnCiIo B3BeIUBaHui — 1 6a.
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HenpaBunbHbIl aNroputM, HO IPABMWIIBHO YKa3aHO B3BemmuBaHue 1 +2 + 3 = 6 (oHO ga€t
HanOoJIBIIYI0 HH(OPMAIHIO O TUpbKax) — 1 Gast.
HNEPUMETP
(7-8 kaacehl, KoMIbIOTEPHAsE hopma)
Yenosue.
B 3manum 01 Gonbmioil koHpepeH!-3am B (opme mpsmMoyroibHUKA. Ero pazmenunu

Ha YCThIPC MCHBIIUX IMPAMOYTOJIbHBIX ITOMCHICHUS, ITOCTABUB JABC NCPICHAUKYIIAPHBIC CTCHLL (CM.

pwuc.).

Jis mpoBeieHUsT PEMOHTa HEOOXOAMMO ONPEACIUTh IMEPUMETP KaKIOrO U3 YEThIPEX
nomenieHnii. Tpu U3 4eThIpEX MOMEIICHHIH UMEIOT MIEPUMETpP, paBHbIA a, b, C (B mopsake obxona
10 YaCOBOM CTpPEJIKE, HAYMHAS C JIEBOI'0 BEPXHETO yriia IuiaHa). OnpeaenuTe mepuMeTp 4eTBEPTOro
nomernieHusi. OTBETOM Ha ATy 3aJady SIBIISIETCSI HEKOTOPOE BBIPAXKEHUE, KOTOPOE MOXKET COJepKATh
1eJIbIe YMCIIa, IEPEMEHHBIE &, b U C (3amuchiBacMble aHTTTHHCKUMHU OyKBaMH), OTIEPALIAH CIOKEHUSI
(0603HauarTCs «+»), BBIYUTaHUA (0003HAYAIOTCS «—»), YMHOKEHUS (0003HAYAIOTCS «*»), NeIeHUs
(0603HaUAIOTCA «/») U KPYTJIble CKOOKHU TSl K3MEHEHHUSI TIOPSIKA IEHCTBUM.

3anuch Buaa «2a» uis 0003HAYeHHS MPOU3BEACHUS YHCIa 2 M MEepEeMEHHOW a HeBepHas,
HY’KHO MHCATh «2*ay.

[Mpumep npaBuibHOTO 1O popMme 3amucu Beipaxkenus: a + (b —c) * 2.

Omeem.

a+tc-b

Kpumepuu oyenueanus.

[Ipu cmaue pemnieHus Ha TPOBEPKY MPOBEPSIONIAs MPOrpaMMa MPOBEPSIET, YTO BHIPAKECHUE
SBIISIETCS KOPPEKTHBIM apU(METHUYECKUM BBIPAKEHHEM C UCIOJIb30BAHUEM TOJBKO pa3pelI€éHHBIX
orepanuii U MepeMeHHbIX a, D, C, mHaue pemienue monyuaer cratyc «HempaBuiibHBINA (Qopmar
3aITUCH OTBETaY.

[Ipy oxoHYaTenbHOM TMpoBepke I0O0e apupMeTHyeckoe BBIpaKEHHE, HKBHUBAJIEHTHOE
NPaBUIBHOMY OTBETY, OIICHUBACTCS B MaKCUMAJIbHBIN OaJij1, Hanpumep, BeipakeHue (A + b +¢) — 2
* b Takke oleHUBacTCA B MaKCUMalbHBIA Oamr. J[jas 3TOoro HEoOXOAMMO MPOBEPSTH
SKBHBAJICHTHOCTh JIBYX BBIPAKEHUH, JUIA YEero TMPOBEPSIONIAas MPOTrpaMMa MOXET BBIYUCIIATH
3HAUCHHS BBIPOKCHUH Ha HAOOpe pa3IMuYHBIX 3HAYeHW a, D, C W MHpOBEepsATh PAaBEHCTBO

MOJIYYCHHBIX PC3YyJIbTATOB.
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YactuuHbple Oamabl MOTYT T[OJyyaTh pEIIEHHs, COJEpallde HEKOTOpble ONIMOKH,

Hanpumep, pemeHus Bugaa + b —cumu b + ¢ —a.
KPECTPAXK
(7-8 kaacehl, KoMIbIOTEPHAsE hopma)

Yenosue.

Bonan ne Mopt cripsaran oauH U3 KpecTpaxeil B 30710TON priOke. DTa prlOKa )KUBET B MATH
03€pax, COeMHEHHBIX MEXKy co00i1 pekoil. O3épa mpoHyMepoBaHbl unciamMu ot 1 710 5, u3 o3epa 1
MOYHO TTONIACTh B 03€pO 2, U3 03epa 2 MOKHO Monacth B 03€pa 1 u 3 u T. 1.

["appu IloTTep nomkeH NOOBITH 3Ty 30J0TYIO PBIOKY. {151 ATOro y HEro ectb BOJIIEOHBIC
yepBsukd. PhiOka 00s3aTenhbHO KIIOHET HAa HAXKUBKY, €CM 3a0pocuTh €€ B 03€po C PHIOKOM.
3a0pacbIBaTh HAKUBKY MOKHO TOJIBKO B 03€p0. 32 OJMH OPOCOK MOYKHO OpOCHUTH UepBsiUKa TOJIBKO
B 0JIHO 03epo. Kaxxaplii BONIIEOHBIM YEpBSIUOK MOKET OBITh MCIIOJIB30BaH TOJIBKO OJUH pa3. Eciu
CHACTbh C YEPBSYKOM 3a0pOCHIIU B 03€pO, a PHIOKK TaM HE 0Ka3aJIoCh, TO BONIIECOHAS CUJIa HAXKUBKH
MCUe3aeT U JIIS CIEIYIONIEH MOMBITKH TpeOyeTcsl HOBBIM BONIMEOHBINH YepBsdoK. [Ipu 3TOM phiOKa
yyBcTByeT ['appu IloTTepa u nocie kaxxaoro 3a0poLIEHHOrO YepBAYKa 00s3aTEIbHO MEPEIIbIBAET
B OJHO U3 03€p, COCEIHUX C T€M, B KOTOPOM OHa HaxoAuTcsi. B camom Hauanme ppiOka MOXKeT
HAXOIUTHCS B JIFOOOM U3 MATH 03ED.

[Ipuaymaiite nocnenoBarenbHOCTh AeicTBUi ['appu [loTTepa, npu ucnonHeHn KOTOPOil OH
00s3aTeNIbHO  MOiMaeT pbHIOKY HE3aBUCHMMO OT €€ IEepBOHAYAJIBbHOIO MECTOHAXOXKAECHUS U
JAIBHEWINNX IepeMelleHnil. B oTBeTe HyXHO 3amMcarh IOCJIEJOBATEIbHOCTh YHUCENl YEPE3
npoben — Homepa 03€p, B kotopble ['appu [loTrep Oyner 3akuapiBaTh HaXMBKY, B TOM IOPSIJIKE,
B KOTOPOM OH OyneT 310 aenath. Yem meHsblne dyepBsiukoB notpatut [appu [loTTep, Tem Oosnbiie
06a/uIoB BBl MOJNy4HTEe (IPU YCIOBUM, YTO IPU HUCIOJHEHUM Ballero peuieHus pbiOka Oyaer
00s13aTeNBHO MoiiMaHa).

MoxeT mokasaTbcs, 4TO 3a7a4a HE MMEET PEIICHMs, HO 3TO He Tak. PaccMoTpum ciydai
Tpéx 03€p. ['appu [loTTep MoKeT 3aKMHYTh HaXHUBKY B 03epo 2. Eciiu oH He moiiMaeT pbIOKy mocie
3TOro, 3HAYUT, OHa Moryia HaxoauThcst B o3epe 1 mim 3. Ilocne sToro priOka meperibiBaeT
B COCEIHEE 03€p0, U B KAKIOM M3 ITHX CllydaeB OHa nomagér B o3epo 2. IToaromy BTOpyrO
HaxxuBKy ['appu IloTTep cHOBa 3aKuMHET B 03epo 2 U TOra 00sA3aTeIbHO MOMMAET PHIOKY.

OtBet 1 TpEX 03Ep: «2 2».

Omeem.

EcTb yeTbIpe HaUITy4dIIMX pEICHUS:

234234

234432

432234
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432432

Kpumepuu oyenueanus.

[Ipu cpaye pemeHUss Ha MPOBEPKY IMPOBEpsIONIas MporpaMMa IPOBEPSET, YTO OTBET
MpeJICTaBIsIeT cO0O0M MOCIeI0BaTeNIbHOCTh U3 Yucel OT 1 A0 5, pa3faenéHHbIX mpolenaMu, UHave
peleHue noayyaet cratyc «HenmpaBunbpHeiil popmar 3amnucu oTBeTay.

[Ipy okoHYaTeIbHOW NPOBEPKE MPOBEPSIONIas MPOrpaMMa BBHINOIHSAET MOEIMPOBAHUE
nevcreuii I'appu Ilorrepa, onpenenss Bce BO3MOXKHBIE 03€pa, B KOTOPBIX MOKET HAaXOIMUTHCS
ppiOKa TOCJIe O4YepeHOro  XojAa, T.e. TMpoBepseTcs, JEHCTBUTENBHO JIM  yKa3aHHAA
nmocyeoBaTeIbHOCTh AcicTBUi ['appu IloTTepa mo3Bosiser Bcerjga moiMaTh phIOKY, Oynem
HAa3bIBATh TAKUE PEIICHUS KOPPEKMHBIMU.

KoppektHoe pemienue, cocrosiuiee U3 6 4uces, MOTydaeT MaKCUMalbHBIA Oajul, Ipyrue
KOPPEKTHBIE peIIeHHs MOJIy4aroT MEHbIIee YHCIIO OauioB, B 3aBUCHUMOCTH OT IJIMHBI OTBETA.
PexoMenayercsi 3a 1000€ KOPPEKTHOE pEIIeHUE, HE3aBUCHUMO OT ero uinHbl, naBath 30-50%
OT MaKCHUMAaJILHOTO OaJuia.

Takxke MOXHO HEOOJNBIIUM YHCIOM OajUIOB OIICHWBATH PEIICHUS, HE SBISIONIHECS
KOPPEKTHBIMH, HO TO3BOJISIONINE CYIIECTBEHHO CY3UTh MHOXECTBO 03€p, B KOTOPBIX MOKET
HAaXOAUTHCS pbhIOKA, HANMpUMEp, €CIM TOCJI€ BBIMOJHEHUS YKa3aHHOW IMOCIIE0BATEIbHOCTU
JIEUCTBUM phIOKA MOYKET HaXOJAUTHCS TOJIBKO B OJJHOM KaKOM-TO O3€pe.

N3 PASHBIX HUDP
(7-8 kaacewl, koMnbloTepHasi popma)

Yenosue.

Bawm maHbl naTh uncen:

4698

10000

123459876

987654321

9753102468

Jlis KakJa0ro M3 3TUX YKCeN HalJAuTe MUHUMAJIBbHOE IIeJI0€ YHCII0, KOTOpOoe OBLIO OBl
00JIbl1Ie JAHHOTO U B 3aIIUCH KOTOPOTO BCE MU(PHI ObLTH OBl pa3TuYHBIMHU.

B oTBeTe Hy»KHO 3amucath MITh HENBIX YHCEII, 3alMCAaHHBIX B OTACNBHBIX cTpokax. [Topsaox
3alUCH YKCeJl B OTBETE MEHSTh HeNb3s. ECM Bbl HE MOXKETE HAaTH OTBET JJIsI KAKOT0-TO U3 JJAHHBIX
YHUCEJ, BMECTO 3TOTO OTBETA 3AIUIINTE JTF000E 11eTI0€ YHCIIO.

Omegem.

4701

10234
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123460578
1023456789
9753102486

Kpumepuu oyenueanus.

3agaua pa30MBaeTCs Ha IATh OTIEJIBHBIX IPUMEPOB, IEMOHCTPUPYIOLIUX BCE OCOOEHHOCTH
JITOpUTMa MOCTPOEHUS HYKHOT0 uucia. Kaxaplii npuMep OLEHUBAETCS OTAEIBHO.

[Ipu cnadye peuieHUss Ha IPOBEPKY MPOBEPSIONIAsl MIporpamma IpPOBEpSIET, YTO OTBET
IpEeICTaBIseT COOOH MATh YMCEN, 3alMCAHHBIX B MIATH pa3HbIX CTPOKAaX, MHAUE PELICHHUE MOIy4aeT
craryc «HenpaBuibHbIi (pOpMAT 3aIIUCH OTBETA».

IIpu oKOHYaTEIBHON NPOBEPKE MPOBEPSIOLIAsl IIPOrpaMMa OLICHUBAET KaXKIAbIi IIPAaBUJIBHBIN
OTBET U3 MATHU ONpPEAeTIEHHBIM YUCIOM OAJUIOB HE3aBUCUMO OT OCTaJbHBIX TECTOB. bami 3a 3amauy
CKJIaJIbIBAETCsI U3 CyMMBbI OQJIJIOB 32 IPAaBUJIbHBIE OTBETHI HA IPUMEPBHI.

I'MPBKH
(7-8 kaacewl, KOMIbIOTEPHAsE (hopma)

Yecnosue.

VY roBenupa ecTh BECHI C JBYyMs YalllkaMH, OH MOXET OIPEAEIATh, PaBHBI JIU MacChl IPYy30B,
JeKalIMX Ha JBYX YallKaX, a €CJIM HE PaBHbI, TO Ha KAKOW YalllKe JISKUT OoJjiee JETKUM rpys.

Macca 10BEJIMPHOrO H3JeIHsl, KOTOPYK HYXKHO ONPENCIINUTH IOBEIUPY, SBIACTCA LENIbIM
ymuciioM ot 1 10 25 rpammoB. HOBenup nomkeH 3anmactu HaOOp MpPEK (MX Macchl TAKKe JOJKHBI
ObITh LEJNBIMM YHCIAMHU), HCIOJB3Ys KOTOpPbIE OH MOMKET ONPEAETIUTh JII0OYI0 BO3MOXKHYIO
[EJOYMCIeHHYI0 Maccy oT | g0 25 rpammoB. st ompeneneHuss MacChl IOBEIUP MOXKET
NPOM3BOIUTH JII000€ YMCIIO B3BEIIMBAaHUI, MOXKET HUCIOJb30BaTh BCE WJIM TOJIBKO 4acTh Habopa
TUPEK, MOXKET KJIAacThb TMPbKM Ha pa3Hble Yallku BecoB U T. . Omnpenenure HabOp TUPEK,
coJlepKalliii MUHMMAJIbHOE BO3MOYKHOE YHMCIIO TMPEK, UCIOJIb3Ys KOTOPBI MOYHO OIPENEIUTH
T00YI0 BO3MOXKHYIO LIETIOUUCIIEHHYI0 Maccy oT 1 1o 25.

B oTBere HyXXHO 3amucaTb MacChl THPEK B IOATOTOBIEHHOM Habope depe3 mpobed.
3a mpaBWIIBHBINA HAOOp M3 TPEX rupek BbI noiyuure 100 OammoB, u3 deTsipéx rupek — 50 6amos,
U3 nATH rupek — 20 6aos.

Omeem.

2618

Kpumepuu ouyenusanus.

[Ipu cpmaye pemieHUss Ha MPOBEPKY MpOBepsIoOlIas IporpamMma IpPOBEpPSET, YTO OTBET
IpeJCTaBisieT coOOW MOCIIE0BaTEIbHOCTh YHMCEll, 3allMCaHHBIX Yepe3 MpoOel, MHadye pelIeHHe
nosrydaet cratyc «HenpaBuibHbll hopMaT 3anucu oTBeTa». [IpaBuIbHOCTS MPUBEIEHHOIO OTBETA
HE MpoBepsIeTCs.

[Tpy oxoOHUYATENbHOM MPOBEPKE MPOBEPSIONIAS IPOrpaMMa MPOBEPSET, AEUCTBUTEIBHO JIH

3TOT HAOOp YIOBJIETBOPSIET YCIOBHIO 3a1aun. [[iist aToro nepeduparoTcsi Bce BO3MOXKHBIE MacChl OT
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1 no 25 u ;s KaxaoW Macchl mepeOuparoTcs BCE BO3MOXKHBIE PE3yJbTaThl B3BEUIMBAHUHU,
JUISL Pa3JIMYHOTO pa3MEIlleHUs] YKa3aHHBIX TMPEK Ha JIByX 4Yalikax BecoB. Kaknmas rupbka MOXeET
HAXOJIUTHCSI HA OJTHOM YalIKe ¢ TPy30M, Ha APYro Yallke WK HE y4aCTBOBATh BO B3BEIIMBAHUU.

Ecnu cyimecTBylOT J1Beé KakKHe-TO MacChl, JUIsi KOTOPBIX pe3yJbTaThl BCEX B3BEIIMBAHHIMA
OyIyT OIMHAKOBBIMH, TO 3T MAacChl OYAyT HEPa3IUIUMbI, 3HAYUT, HAOOP OyIET HETOIXOISIINM.

[IpaBunsHOE pemeHue u3 3 rupek orneHuBaercs B 100 6ayioB, mpaBuiIbHOE pelieHue u3 4
rupek (Hampumep, 1 3 9 18) onenusaercs B 50 0amios, pemieHue u3 5 rupek (Hampumep, 1 2 4 8 16)
onenuBaercs B 20 0ayUIoB.

JABA INIOJAPKA
(9-11 kaacenl, KoMnblOTEpHas Gopma)

Yecnosue.

Cens BeiOupaet cede nogapku Ha Hoeiii ron. OH 3HaeT, 4to [en Mopo3 KynmuT emy poBHO
JIBa MoJapKa: OJIUH SKOOBI OT MaMbl, a IPYroil IKOOBI OT TAaIlbI.

B wmarasune, rae Jlen Mopo3 OyneT mnokymath MOAApKH, MPOAAIOTCA N MOAAPKOB,
PO KaXIbIil MOIapPOK M3BECTHA €ro IIeHA: [IeHa I-T0 MmoJapKa paBHa a;j pyoJei.

Cens 3Haert, uto Jlem Mopo3 MOXKeT MOTpPaTUTh Ha MOKYIKY €ro MoJapkoB He Oousblie X
pyoueii. PazymeeTcs, OH XO4eT MOJy4YUTh KaK MOKHO OoJiee Joporue nojaapku. Takum o6pa3om, oH
XO0YeT BbIOpaTh JBa PA3IMYHBIX MOJIapKa ¢ MAKCUMAaJIbHOM CyMMapHOM LIEHOM, HO MIPH 3TOM OHA He
JTOJKHA TIPEBBIIIATH X.

[Tomorute Cene BbIOpaTh ceOe MOAAPKU.

Dopmam 6x00HBIX OAHHDBIX.

IN

100000, 2 < x < 109).

[TepBast cTpoka BBOA COJCPKHT JBA IENIbIX ynucia: Nu X (2 £ n

IA

Bropas cTpoka BBO/Ia COACPKHT N IENIBIX YUCEI: a1, 82, ..., an (1 < ai £ 109).

lapanTupyercs, 4To CyIIECTBYET JiBa MOJapKa C CYMMapHOH IIeHOM He OoJibIie X.
Dopmam 6b1X00HBIX OAHHBIX.
BriBenuTe OAHO 1I€10€ YMCIO: MAKCHUMAJbHYIO CYMMapHYIO LEHY ABYX pa3Iu4HBIX

IIOIAPKOB, HE MPEBBIIAIOLIYIO X.

Ilpumep.
Bsog BriBoa
618 15
5310249
YUCJIO JEJUTEJEN
(9-11 kmaccenbl, kKoMnbIOTEPHasi opma)
Yecnosue.

3amano yucino N. TpeOyercs Haiitu ducio or 1 70 N BKIIOYUTEIBHO, KOTOPOE HMEET

MaKCHMaJIbHOE YHUCIIO TOJIOKHUTEIBHBIX TENbIX aenuteneii. Hanpumep, ecmu N = 20, To mckomoe
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grcno — 12, y Hero 6 nenureneit: 1, 2, 3, 4, 6 u 12.

Dopmam 6x00HBIX OAHHDIX.

Ha Bxox mogaéres omno uuciio n (1 <n <100000).

Dopmam 6b1X00HBIX OAHHBIX.

BriBenquTe Ha 1niepBoM CTpoke uuciIo OT | 10 N BKIOYHUTEIBHO, KOTOPOE HUMEET
MaKCUMaJIbHOE YMCIIO0 JenuTteniei. Ha BTOpoil cTpoke BBIBEAUTE YMCIIO €ro aenurteneil. Eciu ecthb

HECKOJIBKO YHcen oT 1 J0 N ¢ MaKCUMaJIbHBIM YHCJIOM HCHHTCHCﬁ, BBIBCIUTC I000¢ U3 HUX.

Ipumep.
BBon BriBoa
12
20
6
Pewenue.

Pemenue na 56 0amos.

Jns kaxmoro yucia or 1 g0 N HaaAEM KOMMYECTBO €ro acnureilci. JIsS HaXOXICHUS
KOJIMYECTBA JICIUTEICH Ymciia X mepedupaeM Bce ymciia oT 1 70 X U MpoBepsieM, JCIUTCS JU X
Ha Hero. JlanHOe penrenue uMeet caokHocTh O(N?).

Pemtenue na 94 6amna.

[Ipenpiayiee peieHue MOXKHO YCKOPUTD, €CJIH 3aMETUTh, YTO JIJI1 HAXOXKJICHUS KOJIUYECTBA
JICITUTENICH Yncia X MOXKHO TepeOupaTh TOJIBKO YUCIIa JI0 KBaJIPaTHOTO KOPHS U3 X.

Pemtenne na 100 6amos.

3aBeném maccuB d. bynem mepebuparts uncna ot 1 mo n. Ilycts ceifyac paccmarpuBaeTcs
gucio X. Jis kaxmoro uncna K, Takoro, uto kx < n, mpubasnsiem k d[Kx] eaunuiry. YtoObI HalTH

OTBET Ha 3aJa4y, HaM HY>KHO IIPOCTO HATH MaKCUMyM B 3TOM MacCHBE.
POJIUTEJIBCKHIM COBET
(9-11 kmaccenbl, koMnbIOTEPHasi opma)

Yenosue.

B ynpapnsitonuii COBET IIKOJIBI BXOASAT POAUTENH, YUUTENS U y4allhecs UIKOJIbI, MPUYEM
poauTenel MOoKHO ObITh HE MEHEE OJHOM TPETH OT OOIIEero 4ucia WieHOB coBeTa. B HacTosmmit
MOMEHT B coBeT BXoAauT N uenoBek, u3 Hux K poxaureneir. Ompenennrte, CKOIbKO POIUTENIEH
HY’KHO JIOMOJHHUTENILHO BBECTH B COBET, YTOOBI MX YHUCIO CTaJl0 COCTABIATH HE MEHEE TPEeTH
OT YHCJIa YWIEHOB COBETA.

Dopmam 6x00HBIX OAHHBIX.
ITporpamma mosy4vaet Ha Bxox aBa mensix gnciaa: N u K (N > 0, 0 < K < N), 3anmucansbix

B OT/ICJIBHBIX CTPOKAX, — TEKYILEE YHCIIO YWICHOB COBETA U YHCIIO POJUTENEH B COBETE.
Dopmam b1X00HBIX OAHHBIX.
[Iporpamma A0MKHA BBIBECTH €IMHCTBEHHOE UYMCIO — MUHUMAJIBHOE YHCIIO POIUTENEH,

KOTOpPOC HGO6XOJII/IMO BBECTH B COBCT.
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Ozpanuuenus u cucmema oyeHUBAHUA.
Pemenue, npaBuinsHO paboraromiee B ciaydae, korma yuciaa N u K e mpeocxomsar 100,

OyneT oreHUBaThCs B 60 Oaios.
Pemenue, mpaBuibpHO paboTatomiee B coydae, koraa uncia N u K He npesocxogat 2-10°,

Oynet oneHuBaThes B 100 6aiios.

Ilpumep.
BBon BriBoa
27 3
7
CYACTJ/IMBBIE BUWIETHI

(9-11 kmaccenbl, koMnbIOTEpPHasi opma)

Ha aBToOycHBIX Owuiierax ykas3plBalOTCs uX Homepa. Homepa Bcex OuieroB Bceraa
3aMMCBHIBAIOTCS TIPY MTOMOIIM OJJHOTO M TOTO K€ KOJIWYeCcTBa (P, IPU ITOM YUCIIO HCIIOJIB3YEMBIX
uudp uétHo. Ilpu HeoOXomUMOCTH uuMCIa NOMOJHSIOTCA BeaymuMu Hyinsmu. K mpumepy, eciu
JUISE 3alMCH UCHoNb3yloT 4 mudpel, To 514 Oyner 3ammcano kak 0514. buneTrsl oTnedaraHsl
Ha JICHTaX, OMJICTBI Ha KaXJI0H JieHTe HyMepytoTcs noapsia yuciamu ot 00...01 mo 99...99.

CuacTiuBBIM CUYHMTaeTCs TOT OWJeT, y KOTOporo cymma uudp mepBoil MmolOBUHBI paBHA
cymMme nudp BTOpoii nmosnoBuHkI, Hanpumep, Omnersr 1001 u 123051 cuactnusseie, a 7778 u 39 Her.

Ceroans /Iuma 3amén B aBTo0yc, 1 KOHAYKTOp BbLAaN emy Omier ¢ HomepoM N. [Tockomibky
JuMe exaTh 1I0CTaTOYHO JOJTO, a 3aHAThCS 4YeM-HHOY b Ha/l0, OH CTall AyMaTh, Kakoil Homep Oyier
UMETh CIIEIYIONINI CYACTIIUBBIA OWJIET, BBIIAHHBIA U3 TOM e JIeHTHI, uTo U Jumun Ouner. Ecnu
B TEKYIIEH JIeHTe HE OCTaJIoCh CYACTIIMBBIX OMiIeToB, MMy HHTEpecyeT HOMEpP MMHUMAJIbHOTO
CYACTJIMBOrO OMJIETa U3 HOBOM JICHTBHI.

B nepBoifi M eAMHCTBEHHOH CTpOKe BXOAHOro (ailna copepxurcs Homep JlumuHOTrO
6unera N, 3amMcaHHbIi ¢ BeaymuMu HymnsMmu. KommuectBo mudp B 3ammucu uucia N He
npesocxoauT 100 000 u yétHo.

[TporpaMma J10y17Ha BBIBECTH HOMEp CJIEAYIOLIEro CYaCTIMBOIO OMiieTa U3 TEeKYIIEH JIEHTHI
B TakoM jxe ¢opmare. Ecinm Takoro Ounera He CyIIECTBYET, HaJ0 BBIBECTH HOMEpP MHUHUMAJILHOTO
CYACTJIMBOro Omiera U3 HOBOW JIEHThl. B BbIBO/E HE MOMKHO OBITH MPOOETIOB, MYCTHIX CTPOK
B HayaJie BbIBOJA.

Ilpumep.

BBox BriBoa

0514 0523

Jlume OBl BBIAAH CHACTIMBBIN OuneT (cymma 1udp oOeux MoyIoBUH paBHa 5), HO J(umy He

HHTCPCCYCT HOMEDP €TI0 6I/IJ'ICT3., €ro MHTCPECYCT HOMCP CIICAYIOUICTO CHACTIIMBOI'O ounera.
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Cucmema oyenusanus.

Penrenue, nmpaBwibHO paboTaroliee TOJIBKO ISl CIIydaeB, KOrJa HOMEp OWjIeTa CONEpIKUT
poBHO 4 nudpsl, Oynet orennBarses B 20 6amios.

Penrenue, nmpaBwibHO paboTaroliee TOJIBKO ISl CIIydaeB, KOTJa HOMEp OWjIeTa CONEpIKUT
poBHO 8 1up, OyaeT onenuBaThes B 20 6awioB (BMecTe ¢ npeablayIiei rpynmnoii — 40 6auioB).

Pemienue, npaBuiibHO paboTaroiee TONBKO AJIS CIIy4daeB, KOTJja HoMep OuieTa COAepPIKUT He

6omee 16 nudp, Oyner oneHuBaTbes B 60 6AIIOB.

2. lTpumepsnI 3aaannii mo npopuiio «McKyccTBeHHbIH HHTELJIEKT
GPU
(5-6 kaacceol, koMnbIOTEpPHas popma)

Yecnosue.

B pacnpenenennoii cucteme o0y4eHHsI y4acTBYIOT 9 BBIUHMCIMTENBHBIX Y3JI0B, KOTOPHIM
HE00X0IMMO TIOPOBHY pacIpeeNuTh BEIYUCIUTENFHBIE pecypchl. B kauecTBe pecypca BBICTYHAIOT
5 GPU-3amau, kaxnmas W3 KOTOpBIX pazbuta Ha 6 wim 8 mom3amad. Bce monzamaun ObLin
BBITNIOJTHEHBI, U HU OJIHA HE ocTajach HepachpeneaeHHoN. 3BecTHO, YTO KaXKbli areHT BBITTOTHILT
OJIMHAKOBOE KOJIMYECTBO MO/133/1a4.

CKOJIBKO TI0/133/1a4 BBITIOJIHWJ KX IbIi areHT?

ApOy3b1
(5-6 kaccewl, KoMNbIOTEPHasE hopma)

Ycnosue.

st oOydeHHs] MOAETH KOMITBIOTEPHOTO 3pEHHUs TpedyeTcs BpYUYHYIO aHHOTHPOBATH
pa3iuyHble THIBI M300pakKeHWi: W300pakeHWs apOy30B, IbIHb W HEKTapUHOB. 3BecTHO, UTO
AQHHOTAIHSL:

1) nByx wn3o0paxkeHuit apOy30B, OJHOTO H300paKEHHS JbIHH M YETHIPEX H300paKeHUIt
HekTapuHoB ctouT 1000 py0Geii;

2) aHHOTAIUS OJTHOTO U300pakeHHsl apOy3a, ABYX M300paKCHUH JIbIHD U JBYX HEKTApPUHOB
—Ha 50 pyOuneii gemesie.

CKOJIBKO CTOMT aHHOTAIMs Habopa U3 0J{HOro apOy3a, OJJHOMN JBIHU U JIBYX HEKTapUHOB?

OTBer BbIpa3uTe B pyOJIsix.

CopeBHoBaHue
(5-6 kaacenl, koMnbIOTepHas Gopma)

Yecnosue.

Ha copeBHOBaHMHM 10 MalIMHHOMY OOY4YeHMIO y4acTBOBaiM Tpu Mojenu: AdelinaNet,
EvelinaBoost u PaulinaGPT. Kaxmas w3 Hux momyyama 3a KaxI0€e U3 3aJaHUN I1€J10€

HEOTpUIATCIIbHOC YN CJIO oamnos. Ilocie 3aBCPUICHUSA COPCBHOBAHUA BBIACHHUIIOCH CICAYIOMICC:

108



1) AdelinaNet u EvelinaBoost Habpanu o1MHaKOBOE KOJIMYECTBO OAILIOB.
2) CyMMapHBbIi pe3ysibTaT 3TUX ABYX MOesel oka3aics oospiie 15.

3) ) . 1
OO6mas cymma 06aimioB Bcex Tpéx Mmozenel Obuta MeHblne 60 u mpu 3ToM B 3 — pasa
3

Oosbine, yueM Oayibl, HaOpanHbie PaulinaGPT.
Ckosbko 0amutoB HaOpaiia AdelinaNet?
Bri0opka
(5-6 kaacchl, KoMIbIOTEPHasE hopma)
Yecnosue.
B BeIOOpKE /17151 00yUEHUST MOAEH JIBA TUIIA OOBEKTOB: MEPBOT0 U BTOPOT0. OOBEKTHI

BTOPOT'O TUIIA COCTABJIAIOT 3 Bcex 06’BGKTOB, HO 3aHMMAIOT TOJBKO L oT O6H.[CFO 00BEMa IHaMsITH,
5 3

KOTOPBIH TpeOyeTcs /Ui XpaHeHus Bcel BbIOOpKU. I3BeCTHO, YTO OZJMH 00BEKT NIEPBOT0 TUIIA
3anumaet 180 Kb.

Cxonbko Kb 3anumaeT oiuH 00bEeKT BTOPOTO THIIA?

Kaaccnduxanus: onpenenu, K Kakoil rpynine 0THOCUTCH 00beKT
(5-6 kaacchl, KOMNbIOTEPHAsA Gopma)

Ycnogue.

B Tabnuue mnpencraBieHsl JaHHbIE O S JKMBOTHBIX. Kaxoe >KMBOTHOE ONMCHIBAETCS
OpU3HAKaMU:  «pasMmepy  (MaJIeHbKHI/CpeaHuit/00nbIoii),  «ema»  (TpaBOSAHOE/XHIIHUK),
«KOJIMYECTBO HOD.

Ilpumep oannvix.

JKuBoTtHOE Pa3smep Ena Horun Kitace
Kpommx Manenbkuit TpaBosaHOe 4 Munekonuraroiee
Crnon Bonpmoit TpaBosinHoe 4 MuekonuTaroniee
3mes Cpennnii XHUIIHAK 0 Pentunus
TItnia ManeHskui XHUIIHAK 2 IItuna
Bonpoc.

Kaxoit xnmacc (Mnekonuraromiee, Pentwus, [Ituia) 6yner y >KMBOTHOTO € TIpH3HAKaAMHU:
«Pa3mep — cpennuitn, «Ena — tpaBosigHoe», «Horu — 4»?
JlepeBbs peuieHuit
(5-6 kaacenl, koMnbIOTEpHas Gopma)
Ycnosue.

Tpu manbuuka — Bacs, Ilets u Jluma — XoTAT moexarh Ha Benocunenax. OHU MPUHUMAIOT
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peleHre 0 T0e3/IKe Ha OCHOBE CIEAYIONUX (PaKTOpOB:
— Tlorona (xopormasi WJIH 1I0Xas)
— Ectb 1 pyTOONBHBIN MaTY 110 TEJIEBU30PY (Z1a/HET)
— Kyna exarp (Ha pedKy WM B Jiec)

VY Ka)kI0T0 U3 HUX CBOM IPUOPHUTETHI, U OHU MCIIONB3YIOT IEPEBhS PEIICHUN I IPUHSATUS
peiieHus. Penienre cuntaercss pUHATHIM, €CIH BCE TPU MaJIbYHMKa COTJIACHBI [10€XaTh.
Hepeso pemenuii Bacu:

[Toroma = Xopormas

|

I— Ectp maty? — Jla — He noeny

L— Ectes maTu? — Her — [Toeny
Hepeso pemenuii [letu:

Kyna enem?

|

I— Ha peuky — Iloeny
L— B nec —

L — IMoroxa = Xopomas — Iloeny
Hepeso pemennii J{umsr:
Urto pemmn Bacs?
I— Bacs noexan — Iloeny
L— Bacs ne moexan —

L— Ecrs Mata? — Jla — [Toeny

Haiitu coueranue ¢pakTopoB, Ipu KOTOPOM BCE TPOE MOEIYT.

Omeem. ITorona: Xopomuiasa, MaT4d: HET, Ky/Jla €XaTb: Ha PCUKY.

Knacrepuzanus
(5-6 kaacenl, koMnbIOTEpHas Gopma)
Yecnosue.
Bawm nanbt xapakrepuctuku 10 )xHBOTHBIX. Onpe/ieinTe HauMeHbIIee KOJMYECTBO TPYII,
TaKMX YTOOBI BHYTPHU TPYIIIIBI JTIOOBIE JIBA )KUBOTHBIX OBLTH 00JIe€ «IOX0XKM» MEXKIy COOOM, ueM B

CPaBHEHMH C JIFOOBIM JIPYTUM KMBOTHBIM U3 JIPYTOW IPYIIIHL.
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Ha3Banue ’KMBOTHOTO X (pa3zmep) Y (ckopocTb)
Jle 8 6
Turp 7 5

Co0axka 4 7
Mensens 9 3
Jluca 3 8
3asin 2 9
Cnon 10 2
Kponuk 1 10
Bonx 5 6
Ounenb 6 4

Cnam

(5-6 kiaaccepl, KoMIbIOTEPHasi hopma)
Ycnosue.
Ha moutoBsiii simuk npuxonut 80% cmama. MU ciywaitno B 50% cinydaeB momedaer
NUCHMO Kak cmam, a B octaBmuxcs 50% — kak He cmam. OmpenennTe, B CKOJBKHX TPOIEHTaX

ciaydyaeB UM BepHO mOMETHIT TUCHMO.

IIponaja uugpa
(5-8 kuaccenl, koMnbIOTepHAast (hopma)

Ycnosue.

B nporniecce 3arpy3ku 4MCIIOBBIX JaHHBIX U3 TaOIUIIBI TPOU30IILIA OMKUOKA, U OJHA U3 ITUDP
B ymcie Obuta 3arépTa. M3BeCTHO, YTO MOJyUYEHHOE YHMCIO — Pe3yJbTaT MPeICKa3aHus MOJEIU U
JOJDKHO JIENTUTHCS Ha KaXIYH0 U3 cBoMX nugp. Yucno umeer Bug 328?16.

Kakyto nudpy Hy>KHO MOJCTaBUTh BMECTO BOIIPOCA, YTOOBI IOJIy4YE€HHOE YHCIIO IEIUIIOCh Ha
KaX/1yl0 U3 CBOUX IIU(p?

CopeBHOBaHue
(7-8 kaaccewl, koMnblOTEPHasi popma)

Ycnosue.

Ha copeBHOBaHMHM 10 MalIMHHOMY OOY4YeHMIO y4acTBOBaiM Tpu Mojenu: AdelinaNet,
EvelinaBoost u PaulinaGPT. Kaxngas u3 Hux mnonyyana 3a KaxkJIo€ M3 3aJaHUi Iienoe
HeoTpuLaTenbHoe yucio 6amios. [locie 3aBepieHuss COpeBHOBaHUS BBIICHUIIOCH CIIEYIOIIEE:

1) AdelinaNet u EvelinaBoost Habpanu oarHAKOBOE KOJHYECTBO OAILIOB.

2) CyMMapHBIii pe3yJIbTaT 3THX JBYX MOJIesiel oka3ascs 0osbiie 15.
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3) ) . 1
OO6mas cymma 06amioB Bcex Tpéx mopenel Obuta MeHblne 60 u mpu 3ToM B 3 _ pasa
3

Oosbine, yueM Oayibl, HaOpanHbie PaulinaGPT.
Ckosbko 6amtoB HaOpana AdelinaNet?
Bbi6opka
(7-8 kaacenl, koMnbIOTepHas popma)
Yenosue.
B BbiOOpke st 0OydyeHHs MOJAENH JIBa THMAa OOBEKTOB: MEPBOr0 U BTOPOro. OOBEKTHI

BTOPOTO THIA COCTABIISIFOT 3 BCEX OOBEKTOB, HO 3aHUMAIOT TOJBKO L OT 00mIero oobéMa mamsTH,
5 3

KOTOPBII TpeOyeTcst uis XpaHeHusi Bcel BBIOOpPKHU. V3BECTHO, YTO OJMH OOBEKT MEPBOTO THUIA
3anumaet 180 Kb.

Cxonbko Kb 3annmaeT oiuH 00bEKT BTOPOTO THIIA?

Cnenaii nay3y
(9-11 kaacenl, KoMnbOTEpHAas Gopma)

Yecnosue.

Ha xnerwaroit mocke pazmepom 2025%2024 Bce KIETKH H3Ha4YasbHO Oenbie. Hexoropsie
KJIETKA MOKHO TOKPAaCUTh B UEPHBIN LIBET, HO MPU 3TOM 3alpelieHO AO0MycKaThb 00pa3oBaHUS
burypsl, Ha3pIBaeMol «may3a». [lay3za — 3To koHurypamus U3 6 4€pHBIX KIETOK, 0Opa3zoBaHHAs
BBIPE3aHHWEM LIEHTPAJIBHOTO CTOJOIA WJIM LEHTPAIbHOM CTPOKM U3 KBagpara 3x3. Kakoe
MaKCHMaJIbHO BO3MOXKHOE€ KOJIMYECTBO KJIETOK MOXHO MOKPACUTh B YEPHBIM IBET Ha JIOCKE
2025x%2024, yToOBl HeNb3sl OBIJIO MOKPACUTh HU OJHY JOMOJHHUTEIbHYIO KJIETKYy 0e3 oOpa3zoBaHus
XOTs1 ObI 0/1HOM May3b1?

Konb Ha maxmaTHOM A0CKe
(9-11 knacebl, KoMnbIOTEPHAsi hopMa)

Yecnosue.

Ha xnerke e4 maxmatHO# ocku cTostl KOHb. OH clenan 4 Xoja mo mpaBujaM IaxMaT U
BEpHYJICSl B HauaJbHYIO0 KJeTKy. [Ipu 3TOoM 10 mocneaHero, 4eTBEPTOro XoAa KOHs T€ KJIETKH, Ha
KOTOPBIX OH MOOBIBAN, HE MOBTOPSUTUCH. CKOJIBKUMH CIOCOOAMH OH MOT 3TO CIENIaTh?

Pewenue.

Ha xapTuHKe OTMETHM BCE BO3MOXKHBIE TPETHH KJIETKH 3aMKHYTOTO MapIIpyTa U3 YEThIPEX
KJIETOK. Bo-TiepBbIX, HECIIOKHO yOEAUThCS, YTO JIt00ast KJIeTKa, OTMEYEHHAs! TalIOUKOH, MOAXO/HT.
Bo-BTOpBIX, MPOCTBIM MEPEOOPOM MOKHO YOEIUTHCS, 4TO KIETKH c2, ¢6, g2 u g6 He MOAXOJMT,
MOTOMY 4YTO 10 HMX 3a 2 XO0Ja KOHS He NouTH. B-Tperbux, kinetku a2, ab, c8, g8 He MmoaAXomdsT,
MIOTOMY YTO y KOHS €CTh TOJBKO 1 crioco0 noiiTu oT €4 10 3TuX KiIeToK. J[o ocTaibHBIX KIETOK TOTO

e 1BeTa (MMeeTcs B BHJly IIaXMaTHas packpacka), 4yTo €4, KOHI0 ciMuIIKoM jaaneko. Hakoner,
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KJIETKa MPOTHUBOIIOJIOKHOTO I[BETA HE MOXKET OBITh TPEThEH KIETKOM MapiipyTa.

=P eI od

Janee 3ametum, uTo OT €4 110 1000 KJIETKH, OTMEUEHHOU TaJlouKoM, CYIIECTBYET POBHO 2

pa3nuuHbIX MyTH JUIMHBI 2. [loaTOMy Kaxkaast Takasi KJIeTKa MOXKET ObITh TpeThell KJIETKOH y pOBHO

JBYX MapupyToB. Takum o0pa3zom, MOAXOASIIMX MapIIpyTOB B 2 pa3a OoJiblie, Y4eM OTMEYEHHBIX

KJIETOK, TO €CTh 44.

CpIpHHMKH

(9-11 kaacenl, KoMnbOTEPHas Gpopma)

Ycnosue.

IOpa ect ceipHukH Ha 3aBTpak ¢ BepoaTHOCThIO 1/3. Ecnu oH Ha 3aBTpak moen ChIpHUKH, TO

C BCPOATHOCTLIO 1/2 on 6yz[eT BECh OCTABIIMKCA ACHb BpaThb, a C BEPOATHOCTBIO 1/2 — Bech JCHb

TOBOpUTH NpaBAaY. Ecnu xe oH He moen CbIpDHUKH, TO OH 6yz[eT BpaTb C BECPOATHOCTBHIO 2/5, a

TOBOPUTH IpaBay — ¢ BeposATHOCThIO 3/5. Ceroanst FOpa o0bsBuMII, uyTO moen celpHuku. Haiinnure

BCPOATHOCTL TOI'O, YTO OH }leﬁCTBI/ITeJ'II)HO HUX IIOCJI, U BBCAUTC €€ B KA4YCCTBC OTBETA B BUJC

HECOKpaTUMO ApoOu.

Pewenue.

O603naunM uepe3 A cobbiTie «FOpa moen CeIpHUKNY, uepe3 B — cobbitue «tOpa o0bsBuIL,

YTO MOCJ CBIPHUKN. )4 ycioBud 3aga4u CJICAYECT, YTO

P(A) = 1/3;

yciioBHas Bepositiocte P(B|A) = 1/2,aP(B|A) = 2/5, rne A — IONONHEHHE COOBITHS
A, 1o ectb coObiTHE «FHOpa HE Moen CHIPHUKIY.

Heo6xonumo Beruuciuth P(A|B). Ilo popmyine baiieca

P(A|B) = P(4)- "EID P(B | 4)

= P(A) -

P(B | A)-P(A) + P(B | 4)-P(4)

[TocraBnss n3BecTHBIC 3HAYCHUS U UMes B BUY, 9To P(A) = 1 — P(A) = 2/3, umeeM
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PAAIB) =1 =2
3 1/2:1/3 +2/52/3 12

Otger — 5/12.

Kpumepuu oyenueanus.

[IpaBunbHbIN 0TBET — 3 Oaa.

Hsaruyroabuuk (merox Mounrte-Kapiio)
(9-11 kaacenl, KoMnbIOTEPHast Gpopma)

Ycnogue.

Ha otpeske ciyuaiiHo BbIOpanu 4 TOUKY U clienainy B HUX pa3pe3bl. OLEHUTE BEPOATHOCTbD,
C KOTOPOH U3 MOJIyYHUBIIUXCSI KYCKOB MOYKHO CJIOKUTb MSATUYTOJIbHUK.

Dopmam bIX00HBIX OAHHBIX.

B oTBet 3anummTe BEpOSTHOCTH C TOYHOCTHIO JI0 3 3HAKA ITOCIIE 3aIIATOH.

Komka! (Ha yc/I0BHYI0 BepOAATHOCTH M Oajiec)
(9-11 knaccnl, kKoMObIOTEPHasE (hopma)

Yenosue.

Maiia HaTpeHHpoBala MOJENb, KOTOpas OTJIMYaeT KOUIeK OT cobak Mo Qororpadusim.
3areM OHa 3arpy3uiia 3Ty MOJEb Ha CailT, KyAa JIOAM HadajliM 3arpy’karb CBOU ()OTO JOMALIHUX
KUBOTHBIX. 32 HECKOJIbKO JHEeH Maiua 3ameTunia:

e 113 Bcex 3arpyXKeHHBIX (POTO IPUMEPHO KaxkK/10€ TPeThe — 3TO CO0aKa, OCTAIbHbIE — KOIIIKH.
e Ecnu Ha (oTO KOIIKA, TO MOZAETH MPABMIILHO pacnmo3HaéT 310 B 95%0 ciryyaes.
e Ecnu Ha ¢oTo cobaka, TO MOZEb OIMIMOAETCs U TOBOPUT «KOLIKay B 25%0 ciiydaes.
Teneps Ha callT 3arpy3win HOBYIO (poTorpaduro. Moaens ckazana: «3To Komkal.
Bonpoc.
KakoBa BepoATHOCTb TOT0, YTO Ha (OTO IEHCTBUTEIHHO KOIIKA?
ITouck BbIOMBLIETOCH 3JIEMEHTA B JIOTaX MOJEJIH
(9-11 knaccnl, KoMIbIOTEPHAsE hopma)

Yenosue.

[Ipu otnanke pacnpenenéaHoit ML-cuctemsl 0OHapyx)eHa mpoOjemMa B JIOTax: B Mpoliecce
o0yueHMsI KaxXIbpli HJIEHTU(UKATOp 3aJaud JIOJDKEH IOSBIATHCA B JIOT€ POBHO JBAXKIBl — INPH
3arycke U npu 3aBepuieHnd. O1HaKo, U3-3a c00s B CUCTEME OJMH JIOT

OKa3aJics MOBPEXAEH, U OJJUH U3 UJICHTU(PHUKATOPOB 3aMMCaH TOIBKO OJIUH Pas.

BaMm Hy)XHO HaliTH 3TOT BHIOMBIIHNICS HACHTUPHUKATOP, YTOOBI JIOKATU30BATh MPOOIEMY.

Dopmam 6x00HBIX OAHHDBIX.

Ha Bxon nonaércs 1esoe HEYETHOE YNCII0 — KOJIMUECTBO 3aMKCei B Jore.

Crenyromieil CTpoKOH UAYT LENbIX YUCEN — UACHTU(PHUKATOPHI 3a/1a4 B MTOPS/IKE MOSBICHUS B

Jore. FapaHTpreTc;I, YTO BCC I/IILCHTI/I(I)I/IKaTOpLI, KpOMC OJJHOT'O, BCTPCUAIOTCA pOBHO IBAXKIBI.
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Dopmam 6b1XO0HBIX OAHHDBIX.

BriBenTe eMHCTBEHHBIN HACHTU(UKATOP, KOTOPBIH BCTPEYAETCs B JIOT€ POBHO OJIMH pa3.

Ipumep.
BBox BriBOI
5
99
42 17 4299 17

IHoTepsinHasi TOUKA
(9-11 kaacenl, KoMnbIOTEPHast Gpopma)

Ycnogue.

Tacs uzyuaet ManmMHHOE 00yUYeHHE U YXKe 3HAeT mpo Meto Ommkaiiimx coceneit (KNN). B
CaMOM IIPOCTOM cilydae — IpU n = 1 — oH paboTaeT Tak: YTOOBI ONPEIEIUTh KJIACC HOBOW TOUKHU
(e€ 1BeT), Hy>)KHO ITOCMOTPETh Ha OJHY OJIMIKAMNIIIY 0 U3BECTHYIO TOUKY M B3sITh €€ KJlacc.

Tacs HapucoBasa Ha IIOCKOCTU LIBETHBIE TOUKH: JKeJIThle U (uoseToBble. OHa 00yunia
KNN c onHuM coceioM, 1 METOJT IIPAaBUIIBHO OIPEAEIISUI [IBETa BceX Touek, kpome 9. Ho motom

Tacd cityyaliHO yaanuia OJIHy TOUKY.

b bt
wor~RWLs
L

=N WA WUV N®
Cl
k

T T T T T

12345678 91011121314151617 1819

ITomorute Tace BoCCTaHOBUTH KOOPAWHATHL HOTGpHHHOfI TOYKH, €CJIN UBBCCTHO, YTO CyMMa

e€ KoopaMHAaT paBHa 16.
Dopmam b1X00HBIX OAHHBIX.
B oTBeT 3anuuInTe KOOPIMHATHI TOUKU Yepe3 3anaryro 0e3 npodena: X,Y.
Kto TouHee?
(9-11 kmaccnl, koMnblOTEpHasi popma)
Ycnogue.
Ectb oOyuaromas Beioopka: 4 oowekra ¢ npuszHakamu F1, F2, F3 1 mpaBuiabHBIMU METKaMU

KJ1accoB Y (Bcero 3 kjacca).
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Obyyaowme aaHHbIe

F1 |F2 |F3 Y
Anemenm 1 1 25 2
nemeHm 2 1 26 1
AnemeHm 3 1 50 -1
AnemeHm 4 0 44 4

Jlist 3TOM 3amaun mocTpomin 4 pemaroimux aepena. JlepeBo paboraer Tak: Ha KaXOM Ilare
OHO CMOTPHUT Ha OAWH U3 IMPHU3HAKOB U I/II[éT HAJICBO WJIM HAIIpaBO — B 3aBUCUMOCTU OT 3HAUCHUA.

B xonue IIyTb NPUBOAUT K JIUCTY, TAC YKA3AHO IMMPEACKA3AHUC yA — HOMCP KJ1acca.

»
nr g

W3 npuBefeHHBIX 4 NEpEeBbEB, YKAKHUTE y KAaKOTO M3 MPUBEAEHHBIX UYETBHIPEX JEPEBHEB
HanOOJIBIIIass TOYHOCTh Ha ATHX 4 00BEKTaxX, TO €CTh Y KaKOro JepeBa OOJbIlle BCETO MPaBUIIBHBIX
OTBETOB?

CiomaHHbII ceHcop (Ha 00padOTKY JaHHBIX)
(9-11 knaccnl, KoMnbIOTEPHasE (hopma)

Ycnosue.

YcraHnoBiieHbl 4 TeMIiepaTypHbIX ceHcopa. Kakayro ceKyH ly 3alMChIBaOTCS WX MOKa3aHUs.
OnvH W3 ceHCOpOB Hayajd cOOMTh: OH CTajdl MHOTJA BBbIJABaTh CilydalHble 3HAYCHHS, He

COOTBETCTBYIOIUE IPYTUM CEHCOpPaM.
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Bawm nan ¢aiin data.csv, comeprxkarruiit 100 cTpok 1o 4 unciia — moka3aHus BCEX CEHCOPOB B
OJINH MOMEHT BpeMeHH. [Ipumep cTpoku:

21.3,21.4,215, 35.9

B HOpMme Bce ceHCOpBI MOKa3bIBAIOT MPUMEPHO OJIMHAKOBBIC 3HaueHMs. Eciu B KakoH-TO
MOMEHT OJIUH CEHCOP CHJIbHO OTJIMYAETCS OT OCTAJIbHBIX, ’TO MOXET OBITh €ro ommoKa.
3aganmue:

1. Haiigute ceHcop, y KOTOPOTO 4Yalle BCEro Mmoka3aHus CHJILHO OTKJIOHSIKOTCS OT JIPYTHUX.

CuwuTaiiTe, 4TO MOKa3aHUE CUIIBHO OTKJIOHSIETCS, €CIIM OHO OTJIMYAETCS OT MEIMaHbl B CTPOKE OoJiee
4YeM Ha 5 rpaaycoB.

2. BBIBG,I[I/ITC HOMEDP CaMOI'0 «IIOA03PUTECIIBHOT'0» CEHCOPA.

I'panycHuk npeackasaresib (IPOCTOTA VS TOYHOCTD)
(9-11 knaccnl, KoMnbIOTEPHasE (hopma)
Yenosue.

Amnna HaOmIr0a71a 32 TEMIIEPATypOH BO3yXa B TEUEHHUE IISITH JAHEH U 3anucasa pe3ysbTaThl:

JleHb Temnepatypa (°C)
1 3
2 7
3 5
4 11
5 8

AHHa penmiia nonpoooBaTh MpecKka3aTh TEMIIEPATYPY € HIOMOIIbIO Pa3HBIX CIIOCOOOB.

e E¢é muagmmii OpaT npeUioKWI caMblid IPOCTONW BapHaHT: MPOCTO B35ITh OAHO CpegHee
yuc10. OH MocyuTal, 4To Temneparypa Bceraa oyner 6.8°C.

e B mkosne AHHa HeJaBHO M3yyaja KBaJpaTHUHbIE YpaBHEHHMS M pellnyia MOoNpoOoBaTh
NpuOJIN3NTH AaHHbIe mapadoJioi. OHa BeiBena popmyny: y = —(1/2)x% + 4x

e Eé neaymika, yBIEKarOIIMHACS MaTeMaTHUKOM, MPENTIOKHI ropa3fo 0ojee CI0XKHYIO
(dbopMyITy — MHOTOUJIEH MATON CTETIEHU:

y = =52+ (413/4)x — (1493/24)x% + (61/4)x3 — (31/24)x*

Ha mecroit nens Temnepatypa cocrasuia 6°C.
AHHa pelniia IpoOBEPUTH, Yel cI0co0 MpeICKa3aHus 0Ka3aJIcsa Hau0os1ee TOYHbIM U1 ATOU
HOBOW CHUTYaIUH.
3aoanue:

1. Ucnonp3yi xaxayo u3 TpEX Gopmys, 4TOOBI MpeAcKa3aTh TeMIepaTypy B KaXIblil u3 5
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JTHEMN.
2. Jlns xaxnaoro cnoco0a BBIUKCIH cpeHee a0COI0THOE OTKJIOHEHHe — CPEeIHEE 3HAUCHUE
MOAYJIEH PAa3HOCTEN MEXKY IIPEICKA3aHUEM U PEabHOM TEMIIEPATYPOH.
3. Bpiuncau, 4TOo mMpeACKakeT KaXIblii U3 TpEX crnocoOOB Ha LIECTON JeHb, W Halau
a0COJIIOTHYI0 OIIMOKY 10 CPAaBHEHUIO C PEaJIbHOM TeMIIepaTypoHu.
IIpocras JuHelHas perpeccust
(9-11 knmaccbl, koMnbIOTEpHas ¢popma)

Ycnogue.

JluneiiHas perpeccusi — OJUH M3 CaMbIX MPOCTHIX CIOCOO0OB mpeackazanus yucen. Ilycrts y
HAC €CTb HECKOJbKO HAOJIOJCHHH 3HAUYE€HUN HEKOTOPOW BEIMYMHBI Y MpPH Pa3HbIX 3HAUYCHUAX
nepeMeHHo# X. Mbl X0TuM 1o00path Takue koddduuenTs! a u b, uroos! pyHkus y =a - x + b
HAWTy4YIIuM 00pa3oM OINMMCHIBAIA JJAHHBIE: TO €CTh YTOOBI 3HAUCHHS A - Xi + b ObUIM KaK MOXKHO
OJmKe K HACTOSIIIMUM Yi.

B sT0Mi 3a7aue Hy)XKHO HailTH Takue K03()(GUIUEHTHI a U b, KOTOpbIe MUHUMHU3HPYIOT CyMMY
KkBazparoB omubok: X (yi — (a - xi + b))2.

Dopmam 6x00HBIX OAHHDIX.

IlepBast crpoka comepkuT omHo menoe yuciao n (2 < n < 1000) — KoaMyecTBO
HaAOJIFOICHUIA.

Crnenyrole n CTpOK cojepKaT IO JBa BEUIECTBEHHBIX YHCIA Xi U Vi, pa3felEéHHBIX
npobenom.

Dopmam 6b1X00HBIX OAHHBIX.

BriBeiuTe 1Ba BEIIECTBEHHBIX YUClIa a U b — K03 GUIMEHTHI THHEeHOH perpeccuu. OTBET
JIOJKEH OBITh BBIBEJICH C TOYHOCTHIO HE MEHee 6 3HAKOB IOCIIe 3arlsTOM.

Ipumep.

BBox BriBOoa

3
12
23
34

1.000000 1.000000

4
13
25 2.000000 1.000000
37
49
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3. Ilpumepsl 3axaHuii o npoduiio «PodoToTexHnka»

IIpuMepsl 3a1aHKI TEOPETUYECKOTO Typa

[IpuBeneHHble HMXKE 3aJaHUs [10J00paHbl, B YAaCTHOCTH, M3 MarepuanoB MOCKOBCKOH
OJIMMITMABl IIKOJBHUKOB 10 POOOTOTEXHHMKE, pa3MEUIeHHBIX Ha cTpaHuue https://mos-

robotics.olimpiada.ru/tasks u marepuanop paiionHbix 3tanoB BcOILl (mpoduins «PoOOTOTEXHHKAY)

B I. Cankr-IlerepOypre.
POBOTBI MEXY CTEH
(5-6 kmaccwl, 6JaHKoBast hopma)

Yenosue.

JlaT4uKy paccTOSHUS OJHOMOTOPHOW pOOOTH3MPOBAHHOW TEJIEKKH HAIPABICHBI B pa3HbIC
CTOPOHBI: TMEPBBINA (sensorl) — Brepes Mo xXoay ABUXKEHUs, BTOpPOW (sensor2) — Hazan. Tenmexka
MO3ULIMOHUPYETCSI MEXAY JBYMsl CTE€HaMu crepeau u c3aau. llpu mosioXuTesnbHONW CKOpPOCTH,
MOJaBa€MOl Ha MOTOp, TeJNeXKa JBMXKeTcs Breped. Jlis KOpPpPEeKTUPOBKH MOJIOKEHUS
OTHOCHUTEIIBHO CTE€H MCIOJIB3YETCS CICAYIOIMIMN HUKINYECKUI PETYIISATOP.

YUK

momop = a* sensorl + b * sensor2 + ¢
aHcou 1 mc

KOHeY Yukia

Onpenenute MUHUMAJIbHBIE TIO MOJYJIIO I€JIble 3HaYeHUs KOA(PQPHUIHUEHTOB a, b U ¢ s
TOT0, YTOOBI pOOOT MO3UIIMOHUPOBAJICS HA OIMHAKOBOM PACCTOSIHUU OT CTeH. OTBET MpeCTaBbTE B
BUJIE TPEX YHCEN yepes 3aIsiTyto, Hanpumep: 1, 1, -2. O60cHyHTe MoTy4deHHBbIH OTBET.

Pewenue.

Hnst Toro, 4toOBI CKOpPOCTH MOTOpa ObLIa HYJIEBOM MpU HAXOXKIECHUHU poOOoTa Ha
OJIMHAKOBOM PACCTOSHUM OT CTEH HEOOXOIUMO B3sTh ¢=0, a @ 1 b OAMHAKOBBIMHU 10 MOYJIIO, HO C
Pa3HBIMH 3HaKaMH, IPUYEM a JOJKEH OBbITh MOJIOKUTEIbHBIM. 3HAYUT, MUHUMAaJIbHbBIE IO MOJTYJIIO
3Hauenus: a=1,b=-1,c=0.

Ortser: 1,-1,0

Kpumepuu oyenusanus.

[IpaBHIIbHBIN OTBET ¢ OOBSICHEHUEM — MaKCUMaJIbHBIN Oall.

Tonbko oTBeT 6€3 OOBSICHEHUSI — YaCTUYHBIN Oasul.

Ilpumeuanue.

OTO 33JaHHE MOKHO IPOBEPATH ABTOMATUYECKU MPHU IMOMOIIM TECTUPYIOLIEH CHCTEMBI,
JaBasi TOJIBKO MaKCHUMallbHBINM Oalll 3a MpaBUJIbHBIA OTBeT. B 3TOM ciydae oOocHOBaHuE He

Tpedyercs.
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PEMEHHAS IIEPEJAYA
(5-6 kaaccwl, 6;1aHKOBasi hopma)
Yecnosue.
C momouIpl0 YeThIpEX IIKMBOB M JIBYX pEMHEH coOpaiu IBYXCTyNEHUaTyH0 PEeMEHHYIO
nepemaady (CM. PUCYHOK). 3a OAHY MHHYTY Beayliuii Ban jnemaer 18 oGopotoB. Omnpenenure,
CKOJIBKO O0OpOTOB B MHHYTY JejaeT BeloMblid Basl. OOOCHyWTe monydeHHbIH oTBeT. Ha cxeme

pa3MCphI faHbl B CAHTUMCTpPAX.

Bedyuuu ban Bedomsit ban

Pucynok. Cxema nepenauu
Pewenue.

Ompenenum, CKOJIBKO 000POTOB B MUHYTY JI€JIa€T BEIOMBIN BaJl:
18:20/10-20/15=18-2-4/3=48 (06.).

Ortser: 48.

Kpumepuu oyenueanus.

[TpaBUIIBHBIN OTBET C OOBSICHEHHEM — MaKCUMATbHBIN OaJll.

Tonapko OTBET 03 0OOBACHEHUS — YACTUYHBIN Oajll.

Ilpumeuanue.

DTO 3a/laHhe€ MOXHO TPOBEPSATh ABTOMATHYECKHU IPU MOMOIIM TECTUPYIOIIEH CHCTEMBI,
JaBasi TOJIBKO MaKCHUMAalbHBIA Oalll 3a MpaBUIIbHBIA OTBET. B 3TOM cimyudae oOOCHOBaHME HE
TpeOyercs.

POBOT C HIECTEPEHKAMMA

(5-6 kaaccwl, 6;1aHKOBasi opma)

Yecnosue.

PobGoT ocHamén aByms Koj€caMu OJAMHAKOBOTO jauameTpa. JIeBBIM KOJIECOM yNpaBiseT
MOTOp A, IpaBbIM KoJiecoM ympasisgeT Mmotop B. /lnuna oboxna konec  paBHa 1 am.

Konéca nmoncoenuuensl kK MOTOpaM 4epe3 OJHOCTyIeHYaryko nepenady. Ha ocu motopa
HaXOJUTCs 1ecTepEéHKa ¢ 36 3yObsiMU, Ha OCH KoJieca — ImecTepéHka ¢ 12 3y0psimu.

CkoJIbKO 000OpOTOB JOJKHA CAENATh OCh KaXXIOTO M3 MOTOPOB, 4TOOBI POOOT, ABUTAsCH
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PaBHOMEPHO U MPSAMOJIMHEHHO, TIpoexait npsiMo 4 M 2 im? OOOCHYHUTE MOTYyYEHHBIN OTBET.

Pewenue.

1 oM =10 cm

4 M2 om=420 cm

Onpenenum, CKOJIbKO 000POTOB TOJKHO CIENATh KOJIECO, YTOOBI poOOT Mpoexal 3aJJaHHOe
paccrosiaue: 420 : 10 =42 (006.)

Onpenenum, CKOJILKO 000pOTOB AOKEH CIETaTh KAkl U3 MOTOPOB:

42 :(36:12)=42:3 =14 (00.)

Ortger: 14.

Kpumepuu oyenusanus.

[IpaBuiIbHBIN OTBET € O0BACHEHUEM — MAKCUMAJIbHBIN Oa.

Tonpko OoTBeT 0e€3 OOBSCHEHHS WM HAJIMYWE YACTHYHOTO pEIIeHUs (HaiIeHO YHCIIO
000pOTOB KoJieca) — YaCTUIHBIN Oasll.

Ilpumeuanue.

OTO 3aJaHHE MOKHO TMPOBEPATH ABTOMATUYECKU MPHU IMOMOIIM TECTUPYIOLIEH CHCTEMBI,
JaBasi TOJIBKO MaKCUMAJIBHBIA OaJll 3a TpaBUIBHBIA OTBET. B 3TOM ciydae oOOCHOBaHWE HE
TpeOyeTcs.

POBOT-YEPTEXXHHUK

(5-6 kmaccwl, 6;aHKOBasi hopma)

Ycnosue.

Po6oT-uepTEéKHUK NBUKETCS MO POBHOW TOPH3OHTAIBHOW MOBEPXHOCTU W HAHOCHUT Ha Hee
n300pakeHHe MpU MOMOIIM KHUCTH, 3aKpeIIEHHOW mMmocepeAnHe Mexay Kojiéc. M3-3a kperuieHus
KHCTU POOOT HE MOXKET exaTh Ha3aj. Bce moBOpoTH poOOT JOMKEH COBEpIIATh HA MECTe, Bpalas
Koji€ca ¢ OJAMHAKOBOW CKOPOCTHIO B MPOTHBOIOJIOKHBIX HampaBieHHsSX. PoOOT ocHamEH AByMs
OTJIENbHO YIPABISIEMBIMH KOJECAMH, PACCTOSHHE MEXIYy LEHTpaMU KOJIEC COCTaBIsieT 25 cw,
paanyc KaxJI0ro u3 Kosi€c paBeH 5 cM. JIeBbIM KojecoM ympaBiseT MOTOpP A, MpaBbIM KOJIECOM
ymnpasisieT MOTop B (cM. puCyHOK).

HanpagneHue
Bnepég

A B
Cxema pobora

Pucynok. Cxema po6ora
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PobGoT nomkeH, HE OTphIBas KHUCTH OT MOBEPXHOCTH, HAYEPTUTH BBIMYKIIBIA CEMUYTOJIBHHUK
ABCDEFG. U3BectHO, uTo yron A Gonbire yriaa B Ha 10°, yron B mensmie yrina C B 3 pasa, yroa
C menbie yraa D wa 10°, yron E mensine yria D wa 20°, yron F 6onsmmie yrna E va 15°, a yron G
Ha 55° mensbie yraa F, obmas cymma Becex cemu yrios 900°.

Onpenenure MHHUMAJIbHBIA CyMMapHBI yroil MOBOpOTa po0OoTa MOcie 3aBeplICHUS
M300paKeHUsI CEMUYTOJIbHHUKA, €CJIN IrpagycHas Mepa yria G paBHa 115°. OGocHy#Te OIyUYEHHBIN
OTBET.

Cnpasounas unghopmayus:

1100 cymmapuvim yenom noeopoma NOHUMAEMC CYMMA GeTUYUH Y2108 NOBOPOMOE, Npu
9MOM HaAnpasieHue n0oPomos poboma He yuumul8aemcs.

Pewenue.

Hauném pemath 1aHHy0 3a/1a4y ¢ KOHIIA.

VYron F 6yner pasen: 115°+55°=170°

VYron E 6yner pasen: 170°-15°=155°

VYron D Gyner paBen: 155°+20°=175°

VYron C Oyaer pasen: 175°-10°=165°

VYron B Oyzer paBen: 165°:3=55°

VYron A 6ynet paBen: 55°+10°=65°

Tak xak 4eM MeHbIIIe TpaJycHasi Mepa yria, TeM OoJbllie Yrojl MOBOpoTa podoTa B TaHHOM
BEpIIMHE, W IOBOPOT B CTapTOBOM BEpIIMHE MOXKHO HCKIIOYUTb, TO, 4YTOOBI IOJY4YHTh
MUHUMAaJbHBI CyMMapHBIM yrojl IOBOpOTa, pOOOT MOJKEH CTapToOBaTh B BEpIIMHE Yria,
rpagycHas Mepa KOTOpOro MMEET HaMMEHBUIYIO IPaJyCHYIO MEDY.

[Tpoananusupyem ycioBue. M3 Bcex yrioB MHOTOyrojbHHKa MHHMMAJIBHYIO I'PaTyCHYIO
Mmepy umeer yrou B (B = 55°). 3nauur, BeiOepem BepuinHy B kak Touky crapra po0oTa.
[TocunTaeM MUHUMAaIBHBIA CYMMapHBIN YroJl IOBOpOTa podoTa:

(180° - 65°)+ (180° - 165°)+(180°-175°)+(180°-155°)+(180°-170°)+(180°-115°)=
115°+15°+5°+25°+10°+65°=120°+115°=235°

Otser: 235°

Kpumepuu oyenusanus.

[IpaBuiIbHBIN OTBET ¢ 00BICHEHUEM — MAKCUMAJIbHBIN Oa.

Tonbko oTBeT 0€3 OOBSACHEHHS WIM YaCTHYHOE pEIIeHHE MPH HalIEeHHBIX BCEX yIJax
CEMHUYTOJIbHUKA — YaCTUYHBIN Oal.

Ilpumeuanue.

OTO 3aJaHHE MOYKHO IPOBEPATh AaBTOMATUYECKU NPU TOMOIIM TECTHPYIOIIEH CUCTEMBI,
JaBasi TOJIbKO MAaKCHUMaJIbHBIM 0ajul 3a MpaBWJIbHBIN OTBET WJIM YaCTH4YHbIE Oaulbl 32 HalJIEHHBIE

YTJIBI IIPU HEOOJIBIIIOM YTOUHEHUH 3aJaHus. B a3ToMm ciyuyae o6ocHOBaHuE HE TpeOyeTcs.
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3HAKOMCTBO C APAYHUHO

(7-8 kaaccwl, 6;1aHKOBasi hopma)

Ycnosue.

Ha 6a3e mater Arduino UNO co6pana cxema (cM. PucyHok).

s oo
o0
T — A0 RX /00 |—
Al X /01—
— A2 02 |—
— A3 PWM /03 |—
Ab /018 /SOA 04—
[ - A5 /019 / S(1 PWM /05 |-
GNO PWM /06 |—
U7 —
58  — RESET
l— VIN 08 —
—1 +58 PWM /09 |—
—t +338 PwWM /010 |—
PWM / 011 |—
fe— GNO 012 —
T — GANOD 013 t—
— GA\D
)t"«ﬁ(b'.ﬁ’h’] L'J'I‘I’I‘J

Pucynok. Cxema Ha 6aze Arduino Uno

1) Yemy craHeT paBHO 3HAYCHHE MMEPEMEHHOW S B PE3yJIbTATE BBIMOJHECHUS CIICAYIOIIETO
¢dparmeHTa nporpaMMHOTro Koza: s = analogRead ( A4 ) ?

2) Uemy cTaHeT paBHO 3HAYCHHE MEPEMECHHOW S B PE3yJIbTaTe BBIMOJHECHHUS CIEAYIOIIETO
dbparmenTa nporpaMMmHoro kona: s = analogRead ( Al )?

CnpaBka. @ynkuus analogRead(Bxon) cuuThiBaeT 3HaYeHHE ¢ ykazaHHOro Bxonaa. OHa
npeoOpazyet HanpsbkeHue ot 0 1o 5 B. B nienoe yucino ot 0 go 1023.

Pewenue.

1) Otset: 0

2) OtBer: 1023

Kpumepuu ouyenusanus.

[TpaBUNBHBIN OTBET — MAaKCUMAJIbHBIN OQJIJT (OTIEIBHO MO KAXKIOMY ITYHKTY).

Ilpumeuanue.

DT0 3a/laHue MOXKHO TIPOBEPSITh ABTOMATHUECKH TIPH MTOMOIIH TECTUPYIOLIEH CHCTEMBI.

JABYXCTYIEHYATASA ITEPEJAYA

(7-8 kmaccwl, 6J1aHKOBast hopma)

Yecnosue.
Muma cobpan ABYXCTYNEHYATylO Iepefady M3 IIeCTepEHOK, B3ATHIX U3 Habopa, U
noakoum e€ Kk Motopy. HabGop comepxkut mectepénku ¢ 8, 24 u 40 3yopsimu. Ha ocu motopa

HaXOJUTCs 1ecTepHs ¢ 8 3yObsiMH, Ha BEJOMOI ocH nepBoii ctynenu nepenaun — ¢ 40 3yobsmu. Ha
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BeAyIIEeH OCH BTOPOIl CTYNEHH Iepeaadyd HaxOAUTcs IIecTepHs ¢ 24 3yObsiMH, Ha BEJOMOM ocu
BTOpOH CcTynmeHn — ¢ 8 3yObsamu. Och MOTOpa Bpamaercs ¢ 4acToTod 12 0o0OpOTOB B MHUHYTY.
Omnpeznenure, CKOIBKO 000POTOB CAETIAEeT BeJOMas OChb BTOpPOW cTyneHH 3a 5 MuHyT. OOocHyiiTe
IIOJIyYEHHBIN OTBET.

Pewenue.

OmnpezpenyM 4uciI0 0O00POTOB B MUHYTY BEZOMOM OCH BTOPOH CTYIEHU NepeJayu:

12-8/40-24/8=7,2 ((06.)/(MuH.)).

Onpenenum, CKoJIbKO 000pOTOB CIETAET BEAOMAsi OCh BTOPOH CTYIIEHH 3a 5 MUHYT:

7,2:5=36 (00.).

Ortger: 36

Kpumepuu oyenueanus.

[IpaBuIBbHBIN OTBET C O0BSICHEHUEM — MAKCUMAJIbHBIN OasLl.

Tonbko oTBeT 0€3 OOBSICHEHUS WIM YaCTHUYHOE pELICHHE NpPU NPaBUIbHO HailleHHOH
CKOPOCTH BE1IOMOM OCH BTOPOM CTYIIEHU — YaCTUYHBIN Oail.

Ilpumeuanue.

OTO 33JaHHE MOKHO IPOBEPATH ABTOMATUYECKU IPU IMOMOLIM TECTUPYIOLIEH CHCTEMBI,
JaBasl TOJIBKO MaKCHMAallbHbIM Oaii 3a NpaBUJIbHBIA OTBET. B 3TOM ciiyyae 0oOOCHOBaHHME HE
TpebyeTcs.

JATYUK PACCTOAHUA

(7-8 kaaccwl, 6;1anKoBasi popma)

Yenosue.

Heckonabko OAMHAKOBBIX 3JEMEHTOB (CTEHOK) JaOMpHHTA, HAa30BeM HUX OOBEKTaMH,
YCTaHOBUJIM BJIOJIb CT€HBI KaOuHeTa. OOBEKThI MOTYT OBITh pa3MelleHbl Ha paccTosHuu 30 cM uiamn
60 cMm ot ctensl. JlyinHa Bcex 00BEKTOB oAnHakoBas. Beero ycranoBunu He Oosiee 10 0OBEKTOB.
OOBeKTHI PACIONOKEHBI MTAPAJIETLHO CTEHE.

Pob6or nBuxercs paBHOMEpPHO IO MpsAMON JUHUM. JIMHMS HaHeceHa Ha MOJ MapajljiesIbHO
cteHe. Ha pobore ycTaHOBIEH yJIbTPa3ByKOBOW JaTUMK, HANpPABICHHBIM MEepHEHANKYJISIPHO
MOBEPXHOCTH CTeHbl. PaccTrosHue OT natdumka ;10 creHbl paBHO 105 cm. OOBEKTBI HE MOTYT

nepekpbIBaTh Ipyr Apyra. [locne npoesaa B1OIb CTEHBI, POOOT MOJTYyUYNIT CIEAYIOLINE JaHHbIE:

Ne m3mepenus 1 2 314|5(6 7 81 9(10(11] 12

IToxa3anue qaTynka 105 | 105 | 45|45 (45| 45| 105 | 75| 75| 45| 45| 105

Ne m3mepenus 13 (14 (15| 16| 17| 18 (19| 20| 21 |22 23| 24

Iloxazanue qaT4nKa 105 [ 75| 75 (45| 45| 105 [ 75| 75| 105 | 45| 45| 105
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Omnpenenure, CKOJIBKO 00BEKTOB, PACIONIOKEHHBIX JAIEKO OT JIMHUH, OOHAPYKHIIT POOOT C
nomoInbio Aaranka. O60CHYHTE MOJTyYeHHBIA OTBET.

Pewenue.

Ham wnHamo waiiTh B Tabnuine moKa3aHUS JaTydKka, OTHOCSIIMECS K OObeKTam,
paCTOJIOKEHHBIX JaJeKo JWHUHM, TO €CTh IOKa3aHus Jaruuka Oynyt Menbme 105, HO He
MUHUMAJIbHBI.

[Tokpacum B TabnuIle COOTBETCTBYIOIINE SUCHKH:

Ne usmepeHus 1 2 314|5(6 7 81 9(10(11] 12
IMoka3anue aTunkKa 105 | 105 | 45| 45| 45| 45| 105 | 75| 75| 45| 45| 105
Ne m3mepenust 13 114|151 16|17 18 (19| 20| 21 | 22|23 | 24
Ioka3anue 1aTynKa 105 | 75| 75| 45| 45| 105 | 75| 75| 105 | 45| 45| 105

Bcero Ttakux mnoxazanuii 6. IloMumo 3TuX mnoka3aHMH AaTdyMKa, OTIMYHBIX OT 105 —
paccTosiug 10 creHbl — ecTh ewé 10. [Tockonbky Bce 00BEKTHI HUMEIOT OJUHAKOBYIO JUIMHY, Y HAcC
BCEro MoXeT ObITh 60 16 oO0bekToB, MO0 8. Tak kak mo ycioBuiO Ha moje He Oonbiie 10
00BEKTOB, TO Ha 0JIe Bcero 8 00bEeKTOB. M3 HUX HaM MOAXOIAT 3.

Ortser: 3

Kpumepuu ouenuganus.

[IpaBrIbHBIN OTBET C OOBSICHEHUEM — MAKCUMAaJIbHBIHN Oa.

Tonbko oTBeT 0€3 00BACHEHUS — YACTUUHBINA OasLI.

Ilpumeuanue. I1o0 3a1aHNE MOXKHO TPOBEPSITh ABTOMATUYECKH IIPH MIOMOIIH TECTHPYIOIIEH
CHCTEMBI, JJaBasi TOJIHKO MaKCHMAaJIbHBIN 0ajul 3a MpaBWIBHBIN OTBET. B 3TOM cityyae o00cHOBaHKE
He TpeOyercsl.

TPAEKTOPUS

(7-8 kaaccwl, 6;1anKoBasi popma)

Ycnosue.

PoGot y Banu npexacraBuser u3 cebs Tenexky ¢ auddepeHInanbHbIM MPUBOJAOM. 3a
KaXJIbIii 000pOT Bajla MOTOpa dHKO/AEpP BbIAaeT 12 ummynbcoB. [lepenaTogHoe YuCIIo pemyKTopa:
50. uamerp kojec 5 cM, mupuHa Kosien podora — 12 cMm. PoboT mpoexan mo mpuBeieHHON Ha
pUcCyHKe TpaekTopuu. CuuTaiiTe, 4YTO TPAaEeKTOpUsS OTOOpa)kaeT MepeMelleHUE YCIOBHOTO IIEHTpa

p060Ta, PACIIOJIOKCHHOT'O TOCCPCANHE MCKAY BEAYIIUX KOJICC.
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Pucynok. Tpaekropusi qBuxKeHHs poO0Ta, 0003HAYCHUS

1) Tlomorute Bane HalTH, KakOBO COCTOSHHE IPAaBOTO W JIEBOTO HSHKOJCPOB IpU
nepeMeleHy poboTa 1Mo TPAeKTOpUH, N300pakeHHOM Ha pUCyHKe. B oTBeTe ykakure cHayasa
MEHBbIIIEe, 3aTeM OOJIbIIIee YHCIIO Yepe3 3aIATy 0. 3HaYCHUsI OKPYTIUTE BHU3 110 Henbix. O0ocHyiiTe
MOJTY4YECHHBIN OTBET.

2) Banst moctaBuI Kojieca quamerpa 8 ¢M U OOJIbLICH IIMPHHBI, B PE3YJIbTATe YEro KoJes
crana 16 cm. Onpenenute COCTOSHUE YHKOJEPOB IMPHU MPOE3/e MO TOU ke TpaekTtopuu. OO0CHYyHTE
HOJIyYEHHBIH OTBET.

3) Ha cnenyromumii 1eHs BaHs mpo1o/pKuIl 9KCIIEPUMEHTBI ¢ KOJIECaMH, TIOCTaBUII HOBBIE 03
MapKUpPOBKU U HE cTaji npoBepsATh ux auamerp. Kones cHoBa crana 12 cm. KakoB auamerp kosec
poboTa, ecnu OH, MepeMellasch [0 YKa3aHHOW TPaeKTOPUH, HOJYYHJ Pa3HOCTb MEXIY
nokazaHusMu HHKojepa 6007 OtBer nmaiiTe B CM € TOYHOCTBIO 10 Jecateix. OOocHyiiTe
MOJIyYEeHHBIH OTBET.

Pewenue.

1) Yucno «tukoB» Ha 060poT aeuraress N=12

[lepenaTounoe uucio i = 50

Muametp xosec D1 = Scm

HIupuna koneu podota L1 = 12¢cm

JIBukeHne poboTa COCTOMT W3 JBYX y4dacTKOB. [Ipu ABMKEHUH NpSAMO KaxKJ10€ KOJIECO
npoexaino S1 = 80mm.

[Tpu moBopoTe KaxkJ0€ KOJEeCO JBMXKETCS MO OKPYKHOCTH M onucbiBaeT 180 rpamycos.
BHeminee kosieco ABMXKETCS MO OKPYKHOCTH ¢ paauycoM R2R = R + L/2 = 100mMM u mpoxoaut
nyTh: S2R = 1/2*2pi*100mMm = 3 14mMm

BHyTpeHHee Kojeco IBUKETCs Ha3ald, MOCKOIbKY paauyc MOBOPOTa MEHBIIIE YEM MOJIOBHHA
mmpuHbl podora: R2L =R - L/2 = -20mm

U mpoxomut nyth: S2L = 1/2*2pi*(-20Mm) = -63mMm

CymMapHO TmiepeMeIieHne IpaBoro 1 jieBoro koiec: SR = 394mMm, SL = 17mm

[TepeBenem B Tuku 3HKOAEpa. KaxIplii MUJUTUMETp MepeMeleHns Kojieca paBeH: Npmm =
N*1/(2piD/2) = 3.82 tux/mm
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Torma NL=1505, NR=65

Ortser: 65,1505

2) Ilpu yBenuueHUU nuaMeTpa Koiiec u 0a3bl podota meHstoTes 3HaueHus R(L/R) u Npmm.
[lepecunTaem X 1J1s1 HOBBIX 3HAUECHU:

S2R=pi*120mm = 377MMm

S2L=pi*-40mm = -126Mm

Npmm=12*50/(pi*80mm)=2.387 Trk/Mm

SR=80+377=457mm

SL=80-126=-46mm

NL=1090

NR=-109

Ortser: -109,1090

3) Hus ompeneneHus TuaMeTpa KOJIEC HaljeM cHadala pasHHUIy MPOWICHHOTO MyTH IS
koseu 12cm(120mMm).

W3 mepBoro Bapuanta 5ta pasauna: 0S=314-(-63)=377mm. U3 koaddummenta Npmm
BbIpa3zuM quamerp u noiaydum: D = N*i/pi*dS/dN = 12*50/pi*377/600 = 120mm = 12.0cm

Ortgert: 12

Kpumepuu oyenusanus.

[TpaBWIIBHBIN OTBET C OOBSICHEHHMEM — MaKCUMAIBHBIH Oaml (OTAETBHO 1O KaXIOMY
MYHKTY).

B mpuBeneHHOM pemieHWM K IyHKTY JOIMyIIeHa OjaHa apuMeTHdyecKas ommoKa —
YaCTUYHBIN Oai.

Ilpumeuanue.

OT0 3aJaHMe MOXHO TNPOBEPSITh ABTOMATHUYECKU MPHU TMOMOIIM TECTUPYIOIIEH CHCTEMBI,
JaBasi TOJIBKO MaKCUMAalIbHBIM Oayil 3a NMpaBUJIbHBIA OTBET. B 3TOM ciydae oOocHOBaHuE He
Tpedyercs.

POBOT-YEPTEKHHUK

(7-8 kaaccwl, 6;1anKoBasi popma)

Ycinosue.

Po0oT-uepTEXKHUK TBUKETCS 1O POBHOM TOPU3OHTAIBHON MOBEPXHOCTH U HAHOCUT Ha Heé
n300pakeHre C IOMOILBIO KUCTH, 3aKpemI€HHOH mocepequHe Mexay konéc. M3obpaxenue
npezcrasisier co0oif HeBbImykibl MHOroyrodbHUK ABCDEFGHIJKLMNO, cocraBneHHBIH U3
IIPaBUJIBHOTO WIECTHYTOJIbHUKA, CyMMa BHYTPEHHHX YIJOB KOTOoporo 720 rpagycoB, TpEX

NPaBUIbHBIX YETHIPEXYTOIBHUKOB U TPEX MPABUIBHBIX TPEYTOJIBHUKOB (CM. UEPTEXK).
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UYepréx

PoboT nmomxeH mpoexarh MO KaKIOMY OTPE3KY TPaeKTOPHUH POBHO MO OJHOMY pasy. Bce
MOBOPOTHI POOOT JOJDKEH COBepmiaTh Ha MecTe. PoOOT He Moxer exarh Hazan. Omnpexpenurte
MUHUMAJIbHBII CYyMMAapHBI Yroj MOBOpPOTa po0OTa, Ha KOTOPBI OH JIOJKEH MOBEPHYTHCS MHpU
mpoesJie o Beel Tpaekropun. OTBET aaiite B rpagycax. OO0CHYyHITe MOITy4YeHHBIH OTBET.

CrnpaBouHas H”HpOpMaLus

[Tox cymMMapHBIM yIJIOM MOBOpPOTa MOHUMAETCS CyMMa BEJIMYUH YIJIOB IIOBOPOTOB, IPH
9TOM HaIlpaBJIEHHE TOBOPOTOB pOOOTA HE YUUTHIBACTCS.

Pewenue.

[Tockonbky purypa ABCDEFGHIJKLMNO cocraBneHa u3 npaBuibHBIX (UTYD, TO €€ yTIIbl
MO>KHO IMOCYHUTATh, OMUPASICh HA 3HAHUS 00 yrilaX MPaBWIbHBIX QUTYP.

20 =£M = £ H=60° — kaK yria npaBHJIbHBIX (PABHOCTOPOHHUX) TPEYTOJILHUKOB.

2B =2C=¢,E=¢F=2]= 2K =90°— kak yrisl KBaJpaToB

VYTi1bl IpaBUIIBHOTO HIECTUYTOJIBHUKA PaBHBI

180°-(6-2):6=120°

CxoMOMHUPOBaB YIJIbl MPAaBUIBHOTO TPEYTOJIbHUKA, KBaJpaTa U MIECTUYTOJIbHUKA, MOYKHO
BBIUMCIIUTh TPAAyCHBbIE MEpbl YIJIOB MHOTOYTOJbHHKA. TOraa ModyYyuM CieIyrolfe TpagayCHbIe

Mephl yIiaoB (cM. pucyHok Ne 1)

Pucynok Ne 1
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[Ipoananu3zupyem Tpaekroputo. OHa 3aMKHYyTasi, HECAMOIIEPECEKAIOMIAsICd U HEBBITYKJIIas.
E€ MoxHO M300pa3uTh OAHUM POCUYEPKOM Iepa, HE OTpbIBas Iepa OT OymMaru U He MPOBOAS HU
OJIHO JIMHUY BAXKIbl, IOTOMY YTO M3 Ka)KIOW BEPIIMHBI BHIXOSAT POBHO IO JIBa OTpE3Ka.

3HauuT, CyMMa yTrjoB MOBOpPOTa poOOTa 3aBUCUT OT TOUKM cTapra. Hampasienue ob6xona
TpPaeKTOpPUH He nMeeT 3HaueHus. [1o ycioButo 3a1aun poOOT HE MOKET €XaTh Ha3aJl.

B kadecTBe TOYKM cTapTa BBIFOJIHEE BCErO BHIOpATh BEPIIMHY, TpajlyCHas Mepa KOTOPOIo
MUHHUMAaJIbHA U3 YKa3aHHBIX YTJIOB, TO €CTh B BEpIIMHAX YIJIOB, TPaJycHas Mepa KOTOPHIX paBHA
60°.

[TocunTaem rpagycHy!0 MEpy MHUHMMAaJIbHOTO CYMMapHOIO YIJla IIOBOPOTa, €CIu poOOT
craptyet u3 Bepmunsl D, Hanpumep, D—E-F-G-H-I-J-K-L-M-N-O-A-B-C-D:

(180°-90°)+(180°-90°)+(180°-90°)+(180°-60°)+(180°-90°)+

+ (180°-90°)+(180°-90°)+(180°-90°)+(180°-60°)+

+(180°-120°)+(180°-60°)+(180°-90°)+(180°-90°)+

+(180°-90°)=900°+360°+60°=1320°

Hroro, rpagycHas Mepa MUHUMAJILHOI'O CyMMapHOro yria pasHa 1320°.

Otser: 1320

Kpumepuu oyenusanus.

[IpaBuIIbHBIN OTBET ¢ O0BICHEHUEM — MAKCUMAJIbHBIN Oa.

Tonpko oTBeT 0€3 OOBSCHEHHs, WIM B TMPUBEACHHOM pEIICHUH JOIYIIeHa OJHa
apudmeTnyeckas ommoKa, UM HEMPAaBUILHO BHIOpaHA TOYKA CTapTa — YACTHUYHBIN Oa.

Ilpumeuanue.

DTO 3a/laHhe MOXHO TMPOBEPSATH ABTOMATUYECKHU IMPU TOMOIIU TECTUPYIOIIEH CHCTEMBI,
JaBasi TOJNBKO MaKCHMAalbHBIM Oayul 3a MpaBWIBHBIA OTBET. B 3TOM ciiydae oOOCHOBaHHE HE
TpeOyercs.

PACIIO3HABAHUE OBPA30B

(7-8 kmaccwl, 6;1aHKOBasi hopma)

Ycnosue.

ARTag mapkep coctouT u3 25 3JIEeMEHTOB OJMHAKOBOTO pa3Mepa. DJIEMEHThbl Mapkepa,
pacrojIoXKeHHbIE 110 €r0 I'paHUIE — Bceraa depHble. UeTblpe aieMeHTa, HaxoAsIuecs B yriax
BHYTpPEHHEro 3 X 3 KBajpaTa OIpPEICNIAIOT OPUEHTALMI0 MapKepa TakuM oO0pa3oM, YTO TOJBKO
JIEMEHT B HWJKHEM TIPaBOM YIUIy KBaapata — Oenbiil. lleHTpanbHBIA dIeMEHT KBajapaTa
UCTOJIBb3YETCs JUIsl TIPOBEPKU YETHOCTH: €CIM KOJMYECTBO €IMHUYHBIX OUT B JBOMYHOHM 3amKcH
3aKOJIMPOBAHHOIO0 B MapKepe 4YucClia HEYETHOE, TO OH 4epHbId. OcraBmuecs 4 3eMeHTa MapKepa
KOAUPYIOT YUCIIO MO CIEAYIOIIEMY MpaBUIy: €CJIM AJIEMEHT YepHbId, TO OH o0o3HauaeT 1, eciu
O6enbiii, To 0 mMpu STOM caMblii NEPBBIM JIEMEHT — CTapLIMi OUT 3aKOAMPOBAHHOTO YHCIA.

Hyw™mepanus 351eMEeHTOB [T0Ka3aHa Ha PUCYHKE:
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Pucynok. ARTag mapkep

1) Ompenenurte 3aKOAMPOBAHHOE MApPKEPOM YHUCIO HA MPEICTABICHHOM PHCYHKE BBIIIC.

OTBeT yKa)XUTE B JECATUYHOM 3aIUCH.

2) Pobor cnenan dororpaduio Mapkepa U3 He caMoro yaoOHOro mojoxeHus. [lomorute

€My OIIPEACINUTDb 3aKOANPOBAHHOC YHCIIO. OtBert YKaXXUTC B I[CCS[TPI‘-IHOﬁ 3alliucCHu.

ML

Il |
N
l

\ [ |

i

- guseesert
! "“"'x' (riis

Pucynok. ®ororpagpus ARTag mapkepa

Pewenue.

1) Banwumiem gBoruHyi0 HopMy YKcCiIa, 3aKoaupoBaHHOro MapkepoM — 0101, mepeBeiem B

ACCATUYHYIO CUCTCMY CHHCIICHUSA — 5.

Otger: 5
2) Mapkep nepesepHyT. [locie nepeopuenTaiu noaydaem ko 0110.
Ortsert: 6
Kpumepuu ouenusanus.
[TpaBUIBHBIN OTBET — MAaKCUMAJIbHBIN Oai1 (OTAEIBHO MO KaXJIOMY ITyHKTY).
Ilpumeuanue.
D70 3aJaHNE MOYKHO NTPOBEPSATH ABTOMATUYECKH ITPH TIOMOIIHN TECTUPYIOIIEH CHCTEMBI.
MAKETHAS IIVIATA
(9-11 knaccsl, 6J1ankoBas popma)

Ycnosue.

N3 pesuctopos, mpoBogoB u Oatapeek Jlamra coOparna CIeIyIonyr cXeMy Ha MaKeTHOU

miare (CM. pUCYHOK).
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Pucynok. Cxema nenu

[Tpu cOopke KUCIONIb30BATUCH PE3UCTOPBI HOMUHANIOM | OM U Tpu pe3ucTtopa HOMHUHAIIOM 4
OM. Ompenenute, yemMy paBHa cuia Toka Ha ywyactke AB. CuutaiiTe, 4TO CONPOTHBIEHUE
Oarapeiiku paBHo 2 Om. OTBeT maiiTe B MUJUTMAMIIEpax, MPUBEAS PE3YyJIbTAT C TOYHOCTHIO /IO
nenbix. OKpyrJIeHHe CTOUT MPOU3BOIUTE TOJIBKO TIPU TMOIy4YeHUH (puHAIBHOTO oTBeTa. OOOCHYHTE
MOJIyYEHHBIN OTBET.

Pewenue.
Hapucyem cxemy nenu, kotopyto cobOpana Jlama Ha makeTHOW miate. B cxeme ucnosib3yercs
aMeMeHT nuTaHus Oatapeiika. [IpuBeném e€ k cxeme ¢ MAealbHBIM HCTOUYHHUKOM HANpPSOKEHUS U
BHYTPEHHUM COMPOTHUBIIEHUEM Oatapeiiku. Beeném cnemyromue 0003HaYeHUS 17151 TOKOB, TEKYIIUX

B CTIM Ha PA3JIMYHBIX y4YaCTKaX:

Pucynok. Cxema

Bocmnonb3yemcs nepBeiM npaBuiioM Kupxroda, 94To0sl 3amucats BCioMoraTelbHbIe YPaBHEHUS AJIs
Y3JI0B:
—Ii—1I2+1=0
Ih—13—14 0
In + Is—1 0

Tak xak HaM HaJ0 MOJIYUUTh OTBCT B MUJIJIMAMIICPAX, TO HepeBez[éM HaIMpsKCHUEC B MUJIJIMBOJIBTHI:
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9 B =9000 MB
Bocmnonb3yemcs BropsiM npasuiioM Kupxroga, 4ToObl 3anucaTs BCHOMOTaTeNIbHBIC YPAaBHEHHUS IS
KOHTYpOB. BpiOepeM BO BceX KOHTYpax 3a IMOJOXKHTEILHOE HaIlpaBieHUE 00XOja HarpaBlICHUE
IPOTUB YaCOBOW CTPEIKH:

211 + 6:14+ + 21 = 9000

2-hh—4-I+ 413 =0

4-I + 6-1Is + 2-1 = 9000

Pemnm naHHbIe ypaBHEHHUS B CUCTEME M MTOJYYHM, YTO UCKOMBIN TOK (/1) paBeH 860,86957... MA.

860,86957...MA =~ 861 MA

Otset: 861

Kpumepuu oyenusanus.

[IpaBUIIBbHBIN OTBET C OOBSICHEHHEM — MaKCUMAJIbHBIN Oajll.

Tonbko oTBET 6€3 0OBSICHEHUS] — YaCTUYHBIN Oasul.

Ilpumeuanue.

DTO 3a/J1aHHe MOXKHO IPOBEPSATH ABTOMATHYCCKU IPU TIOMOIIHM TECTHPYIOIICH CUCTEMBI, JaBas
TOJIbKO MaKCUMAaJIbHBIN OaJljT 3a MpaBUJIbHBIN OTBET. B 3TOM cityuae o0ocHOBaHuE HE TpeOyeTcs.
POBOT C PABHBIMU KOJIECAMHU
(9-11 kaacenl, 61aHKOBast hopma)

Yenosue.

PoGoT ocHaméH AByMsl OTIOENBbHO YHPaBIsSEMBIMH KOIECaMH pasHOro paauyca. JleBbiM
KOJIECOM YTPaBIsieT MOTOpP A, TpaBbIM KojecoM ympasiser MoTop B. Komeco A mHampsmyro
MOJICOEIMHEHO K OCH MOTOpa, Kojeco B mojacoeamHeHO depe3 OIHOCTYNMEHYATYI0 3y0uaTyro
nepenauy. Ha ocu moropa B Haxoqutcs mectepénka ¢ 40 3yObsimu, Ha ocH kolieca B — mectepénka

¢ 24 3y6bsimu. Paccrostnue S paBHO 17 cM (CM. pUCYHOK).

Inat

-,
VAP AV AV A AV A 4
A

PI/ICYHOK. Tenexxka ¢ Pa3HbBIMH KOJICCaMU
JlmameTp Kojeca, MOACOEAMHEHHOTO K MoTopy A, paBeH 30 cm, paamyc KoJjeca,
nojacoeAMHEHHOrO K MoTopy B, paBen 12 cm. Konéca tak pacnosoxeHsl Ha poOoOTe, YTO €ro
BEpXHss IpaHb ropu3oHTambHa. Konéca BpamaioTcs B 0JJHOM HampaBiieHUH. MOTOpBI COBEpINAIOT
OJINHAKOBOE YNCJIO 00OPOTOB B MUHYTY.

Omnpenenure, 10 OKPYKHOCTH KaKOTo pajinyca OyeT IBUraThCsl KOJIECO MEHBIIETO PaHyca.
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OrtBer naiite B canTuMeTpax. OOOCHY#TE MOTyYEHHBIN OTBET.

Pewenue.

Tak kak paauychl KOJEC pa3Hble, a YUCIO OOOPOTOB, COBEPLIAEMOE MMM 3a E€IAUHUILY
BPEMEHH, O/IMHAKOBOE, TO 3a OJAMHAKOBOE BpeMs Koseca OyayT MPOXOAMTh PAa3HOE PACCTOSIHUE.

Koneca OyayT nBuratrbcst Mo AyraM KOHIIEHTPHUYECKUX OKPY>KHOCTEH, IpaTyCHbIE MEPbI KOTOPBIX

paBHBL.

Panuyc xoneca A pasen 15 cm, paguyc kosieca B paBen 12 cMm. 3HauuT, HYKHO OIPEACIIUTD
paauyc OKpyKHOCTH, II0 KOTOPOM ABUKETCA Koyieco B.

OnpenenuM paccTosiHuEe, Ha KOTOPOE MEPEMECTATCS LEHTPhI KOJEC 3a OAUH 00OpOT OCH
motopa A: m-30 = 30m

OmnpenenyiM paccTosiHUE, Ha KOTOPOE MEPEMECTSTCS HEHTPBI KOJIEC 3a OAMH 000pOT OCH

motopa B: 2m - 12-2 _ 407
24

Koneco, ieHTp KOTOpOoro nepeMeniaeTcsi Ha MEHbIIEe PacCTOSHHUE 3a OAUH 000poT, OyIeT
JBUTATHCA 110 Tyre OKPYKHOCTH MEHBIIIEr0 paguyca.

O6o03HaunM 3a R — paaumyc OKpy»KHOCTH, 10 KOTOpPOHM JBMXKeTcs LeHTp Koseca A. Torna
KoJsieco B Oyzer aBuratbes o okpy>kKHOCTH paguyca R + S.

O0603HauuM 3a a — yroJ IoBOpoTa podOTa M0 1yraM KOHIIEHTPUYECKUX OKPYKHOCTEH.

3a 1 MuHYTY poOOT COBEPIIUT KaX/IbIM U3 KOJIEC IO N 0OOPOTOB.

Jl1s KoJieca MEHBILETo pajuyca:

2nR -a/360 = 7-30-n
R-a/360 = 15n (1)

Jns konieca GONbIIEro pajguyca:
40
2n(R + S)-a/360 = 2m-12-n- —
24
(R + 8)-a/360 = 20n (2)
Pemnm nanneie ypaBHeHus B cucreMe. Iomyanm:

R =35 = 3-17 = 51(cm)
Torna paguyc OKpy»KHOCTH, ITO KOTOPOM JBHIKETCS MEHBIIIEE KOJIECO, PABEH:
51 + 17 = 68 (cm)
Ortger: 68.
Kpumepuu ouenueanus.
[IpaBuibHBIN OTBET ¢ O0BACHEHUEM — MAaKCUMAJIbHBIHN Oal.

Tonbko oTBET 6€3 OOBSICHEHUS I B PEIIEHUH JOMYyIIeHa O/THa apudMeTHIECKast OITHOKa —
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YaCTUYHBIN Oa.

Ilpumeuanue.
OT0 3aJaHME MOYKHO IIPOBEPATh ABTOMATUYECKH IIPU OMOILU TECTUPYIOILEH CUCTEMBI, aBast
TOJIKO MAaKCUMAaJIbHBIN OailI 3a IpaBUIIbHBIN OTBET. B 3TOM ciiyyae o60cHOBaHME HE TpeOyeTcs.

NEPEMEIIEHUE POGOTA
(9-11 kaacenl, 01aHKOBast popma)
Yecnosue.

PoGoT ocHamén aByms OTHENBbHO YIpaBiseMbIMH Konécamu auamerpa 9 cm. Konéca
HANpPSIMYIO IMOJCOEAMHEHBI K MOTOpaM. JIeBbIM KOJIECOM YHIpaBiisieT MOTOp A, MpPaBbIM KOJIECOM
yrnpasiser motop B. [llupuna kosen paBHa 2 1M 7 cM. MOTOpBI Tak 3aKperyieHbl Ha poOoTe, 4TO
ec 006a MoTopa moBepHyTcs Ha 10°, To poOOT moeaeT nmpsiMo BIiepe .

Po0OT BBINOIHIII TIOCIIEIOBATENLHO CIEAYIONINE ASHCTBUS:

1) motop B nosepuyiics Ha 540°, 1 ipu 5TOM MOTOP A ObLJT BBIKITIOUCH;
2) moTop A moBepHyJicst Ha 540°, u ipu 3ToM MOTOP B OBLIT BBIKITIOUEH;
3) motop A moBepHyJicst Ha 270°, ¥ OTHOBPEMEHHO ¢ 3TUM MoTop B moBepHuyJics Ha (—270°).

Onpenenure, Ha KaKOM PacCTOSIHUM OT CBOETO IMEPBOHAYAJIBHOIO IMOJIOKEHHUS OKa3ajlach
TOUKa, PACIIOJIOKEHHAs B IIEHTpe KoJieca A, Mocje OKOHYaHUs TpeThero neictBus. OTBeT paiite B

CaHTUMCTpaAxX, NPpUBECASA PE3YJIbTAT C TOYHOCTBIO J0 ICJIbIX. O6OCHy1‘/'ITe HOJ'Iy‘leHHHﬁ OTBCT.

Pewenue.

2am 7 cem =27 cm

Paguyc koneca pobora: 9cm : 2 =4,5cm

O003Ha4uMM TOUKY, PacIOJIOKEHHYIO B IIEHTpe Kosieca A, Kak TOUKY A.

[Ipu nepBom aBMKEHUH poOOTa TOUKa A OyJeT coBepIlIaTh IOBOPOT BOKPYT CBOEH OCH.

ITpu BTOpOM IIOBOPOTE POOOT MOBEPHETCS BOKPYT Koseca B Ha yro:

540° - 4,5
= 90°
27
OmnpenenuM yroj, Ha KOTOPBINA MOBEPHETCS pOOOT MPU TAHKOBOM ITOBOPOTE.
270° - 4,5
= 90°
27 : 2

N3006pa3um TpaeKTOPUIO IBIKEHUS TOUKU A.

Pucynok. Tpaektopust IBUKESHHS TOUKH A
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Torna Motynb nepeMenieHns TOYKU A paBeH:

V(27 —13,5)2 + (27 + 13,5)2 = 42,690...~ 43 cM

Ortger: 43.

Kpumepuu oyenusanus.

[IpaBUnBHBIN OTBET C OOBICHEHHEM — MAaKCUMAJIbHBINA OaJL.

Tonbko oTBET 6€3 OOBSICHEHHS WM B PEIICHUH JOMYIIEHA OHa apupMETHISCKast OIMUOKa —
YaCTUYHBIN OaJII.

Ilpumeuanue.

OT0 3aJaHME€ MOKHO IMPOBEPATH ABTOMATUYECKU MPHU IMOMOIIM TECTUPYIOLIEH CHCTEMBI,
JaBasi TOJIBKO MaKCUMAJIBHBIA Oalll 3a TpaBUIBHBIA OTBET. B 3TOM ciydae oOOCHOBaHWE HE

TpebyeTcs.
POBOT-ACCUCTEHT
(9-11 knaccsl, 6;1aHKO0Bast hopma)

Ycnosue.

[IpencraBuM, 4yTO B OAHOW U3 NEPENOBBIX TOCTHHMIL IJIAHUPYETCS 3allyCTUTh IMPOEKT
IOJTHOTO OOCITY’)KMBaHHMsSI T'OCTEH C TMOMOIIbI0 aBTOHOMHBIX pOOOTOB. 31ech poOOTHI OyayT
BBINOJIHATH (PYHKIIMU KOHChEPIKeH, YOOPIIMKOB, JOCTABKH €/Ibl U HAITUTKOB, a TAK)KE 00€CTIeYBaTh
KOM(OPTHBIM KIMMaT B HOMepax M Ha 3Taxkax. OJHON M3 IJIaBHBIX pa3pabOTOK A ATOM yMHOMU
TOCTUHUIBl CTAHET MOOWJIBHBIM POOOT-aCCUCTEHT, KOTOPBIM IOMOIaeT JOCTaBJIATH 3aKa3bl U3
KyXHHM B HOMepa rocreil. Po6oT nepemeniaercs no JUIMHHBIM KOPUAOPaM FOCTUHUIIBL, ObE3KAET
K HOMEpaM M BBINOJHSET HY)KHbIE OIepalyy, NEepeiBUrasich Ha JBYXKOJECHOH miuatdopme c
muddepeHManbHBIM puBoIoM. Macca podota — 20 kr. {uamerp konec — 15 cm.

Bbruucnure, KakuM J0JDKHO OBITh MaKCHMMaJbHOE YHMCIO OOOPOTOB JBHUTaTeNlss B MUHYTY,
4T00BI CKOPOCTh poboTa coctanisia 0,5 mM/c. OTBET OKPYIIUTE 10 LEIBIX.

[TonGepure MoTopbl 1 poboTa TakuM 00pa3oM, YTOOBI KpYTSIIMHA MOMEHT ObUI
JIOCTaTO4eH [UIsd TEepPeBO3KM 3aKa30B Maccod 1o 5,5 kr. B oTBeTe ykaxuTe ILeI0e YHCIo,
SBIISIIONICECST MHHMMAJIBHO BO3MOXKHBIM KpPYTSIIUM MOMEHTOM, MpH KOX(PQPHUIMEHTE TPEHHUS
pe3nHOBBIX MKH paBHOM 0,5. O00CHYHTE MOTyUYEHHBIN OTBET.

OOmmii OTBET K 3a/1a4e — mapa eJIbIX YUCeN: YUCI0 000pOTOB, KPYTAIIMA MOMEHT.

Pewenue.
L =n-d =3,1416 * 0,15 m = 0,47124 M 3a oMH NOJIHBII 000POT KoJIeca
n=v/L=0,5/047124 =1,061 06/c = 1,061 * 60 06/MuH = 63,66
Kpyrsammit moment = F * r = p*m*g*r = 0,5 * (20+5,5) * 9,81 * 0,075 = 9,3808 H*m mist nByx
MOTOPOB BM€CTE. 3HAUMT JUIsl OAHOr0 MoTopa = 4,6904
Ortser: 64,5

Kpumepuu oyenuganus.

135



[TpaBUIBHBIN OTBET C O0BSICHEHHEM — MAaKCUMAJIbHBIN Oal.
Toapko oTBeT 0€3 00BACHEHHS MIN HANAEHO TOJIBKO OJHO YHCIO — YaCTHYHBIA Oalll.
Ilpumeuanue.

DTO 3aJlaHhe€ MOXHO TPOBEPATh ABTOMATHYECKHU IMPH IMOMOINM TECTUPYIOIICH CHCTEMBI,
JaBasi TOJIBKO MaKCUMAJIbHBIA Oalll 3a TpaBUIBHBIA OTBET. B 3TOM ciydae oOOCHOBaHWE HE
TpeOyercs.
APJIYHUHO

(9-11 kaacenl, 01anKoBas Gopma)

Yecnosue.

Omner, paboras Hajg mpoekToM, cobpan Ha 6a3e twuatel Arduino UNO ycrpoiicTBO st
yIpPaBICHUS MOIIHBIM HarpeBaTelbHbIM MPHOOPOM (cM. puCyHOK). OJHaKo, MPH OTIAIKE
TPaH3UCTOP OBOJBLHO 4acTO BBIXOAWI U3 cTpost. «CrtpanHo, — momyman Oser. — S Bemb Bce
paccuntasn. TOKM depe3 TPaH3UCTOP CYIIECTBEHHO MEHBIIE MAKCUMAJIBHO JIOIYCTHUMBbIX.
MakcuMaabHO JOMYCTHMOE HAMPsHKEHUE MEXKy KOJUICKTOPOM M AMUTTEPOM Y 3TOTO TPaH3UCTOPA

— 1esbIX 30 BOJIBT, a S MOJAr0 BCETro 9 BOIBTY.
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T— VIN 08
— +58 PWM /D9
— +338 PWM /010
— AREF PWM /D11 — d)L
GND 012 — GND
GND 03—

GND
Arduino UNO

GND
PucyHok. YcTpolCTBO yIpaBieHHs HarpeBaTeIbHbIM IPUOOPOM

1) TTouemy TpaH3UCTOP BBIXOAWI U3 CTPOSI?

1. Ilpoucxoaun npoOoii TpaH3UCTOPA, U3-3a CKauKa HANpPsHKEHHUs, BOSHUKAIOIIETO BCIIEICTBHE
ABJICHUSA CAMOWHIYKIIUH.

2. U3-3a wHammumst pesuctopa R3  TpaH3ucTOp OTKpBIBaICS HE 10 KOHIA, IOATOMY
neperpeBascs U cropai.

3. Hyxno 6puto IIMM-curnan Ha 6a3y TpaH3UCTOpa MOAAaBATh, TOTa OB HE CrOpell.

4. B cxeMme OTCYTCTBYET KOHACHCATOP, N3-3a 3TOTO BCE MPOOIEMEI.

5. B cxeme ucnonb3yeTcs OUMONSAPHBIN TPaH3UCTOP, a IPU YIIPaBIEHUH MOILITHON HArpy3Koi

CJICAYCT UCII0JIb30BAThH IMOJICBLIC TPAH3UCTOPHI, KEJIATCIIbHO, UMCIOIINC MOH-CprKTypy
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6. Cxema B MpUHIIKIIE HEPAOOTOCTIOCOOHA, TIOI00HBIC 33/1a4l HEOOXOIMMO peIiaTh IPH
HOMOIIM CIIELUAIBHBIX MUKPOCXEM-ApaiiBepoB.
2) Kak aT0 ncnpaButh?

1. Moxaxmounte 6a3y TpaH3ucTopa K Bbixoay Arduino, momnepxkusaromemy LINUM, B koxe
UCIONb30BaTh (hyHKIHIO analogWrite().

2. YCTaHOBHTH ICKTPOIUTUICCKUI KOHICHCATOP NapaieabHo pe3uctopy R3.

3. Ynmamuthb u3 cxemsl pesuctop R3.

4. TlonKIHOYUTE BBIIPSIMUTENIBHBIA AMOJ MapaJlIebHO KaTyIIKE 3JIEKTPOMArHuTHOIO pelle,
aHOJIOM K KOJUIEKTOPY TPaH3HUCTOpa.

5. 3aMeHHUTH OUIIONISPHBII TPAH3UCTOP HA MOJICBOIA.

6. IlpencraBieHHyI0 CXeMy MCIPAaBUTh HEBO3MOXKHO, OHA IOJIHOCTBIO HEpabOTOCIOCOOHA.
EnuHCTBeHHBIH BapuaHT — pa3paboTaTh HOBYIO CXEMY.

Pewenue.

1) Tpau3ucTop MpoOMBAIIO M3-3a CKAa4YKa HANPSHKCHUS (TIEPEHANPSDKCHMUS), BOZHUKAFOIIETO
BCJICJICTBHE SIBJICHHS CAaMOWHIYKIHMH, T.K. B CXEME OTCYTCTBYET «3allIUTHBI» IHOJ, KOTOPBIHA
HYKHO ObUIO MOAKIIIOYUTh NapajlyIeNIbHO KAaTyIIKE 3JIEKTPOMarHUTHOTO pelie, aHO/I0M K KOJUIEKTOpY
TpaH3UCTOpa

Otset: A

2) OtBet: I’

Kpumepuu ouenueanus.

[TpaBUIBHBIN OTBET — MaKCUMAaJIbHBIN OaliI (OTJENBHO MO KAXKIOMY MYHKTY).

Ilpumeuanue.

3T0 331aHNEe MOKHO MTPOBEPATH ABTOMATHYECKH TP TIOMOIIY TECTHPYIOMIEH CHCTEMEI.

INPAKTUKA MOBWJIBHBIE POBOTbHI
HaBurauusi po6oToB u nepemMenieHne 00beKTOB

3aoanue modicem 8bINOTHAMBCS KAK HA PEAIbHOM NONULOHE, MAK U 8 CUMYTIAMOpeE.
Ilopsaooxk nposedenusn
Kaxnomy y4acTHHKY npejsiaraercst pemuts 3anady B cpeae TRIK Studio B reuenne 120 MuHyT.
Heo6xoaumo BBITOTHUTE CIETYIONNE ACHCTBUS:

® BOWTH Ha CalT OJIMMIIHAJIBI TIO]] CBOMM JIOTHHOM-TIAPOJIEM TSI TEOPETUIECKOTO TYpa,

® BEIOpaTh, Ha Kakoii mardopme OyneT BeimonHsAThCs 3aganue (TRIK w EV3),

® T[0JIy4uTh (paidyl ¢ 3a1aHUEM B BUIE YIIPAKHEHUS,

® 3arpy3uth (aill ¢ BBINOJHEHHBIM 33/JlaHUEM B TEUYCHHE OTBEJAEHHOTO BpPEMEHH B
COOTBETCTBUU C BBIOpaHHOW TUIaTGOpMON (pereHue, 3arpy>KeHHOe B TIOJIe I JApYrou

1aTopMbl, He OyAET 3aCUUTAHO).
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@DailIbl ¢ BBINIOJHEHHBIMU 33JaHUSMU NIPOBEPAIOTCS aBTOMAaTHYECKH HA CEPBEPE HA aHAJIOTMYHOM
HOJIMTOHE (BO3MOXKHBI HE3HAYUTEJIbHbIE OTIMYUS U3-3a MOJEIMPOBAHUS GU3UKU PEATBHOTO MUPA.
Jlis BBIIONTHEHMS 3afaHusi TpeOyeTcs MEepCOHANBHBIM KOMIBIOTED WM HOYTOYK Ul KaKI0TO
y4acTHHKAa C TPEIYCTaHOBJICHHBIM IporpaMMHbIM  obecnedenmem TRIK  Studio  ms
IpOrpaMMHUPOBaHUs poOOTa BHYTPU BUPTYaJIbHON CpEebl.
3aoaua
[TocTpouTs U 3aporpaMMHUpPOBaTh POOOTA, KOTOPHIIL:

® HayMHAEeT JBM)KEHUE BHYTPHU CTApPTOBOIO KBaJpaTa, 0003HAYEHHOT'O KEJIThIM LIBETOM;

® OpHUEHTHUPYSCh IO IEpeKpECTKaM, JABUIaeTCsl [0 YEPHOM JMHUM U 3aTajKuBaeT OaHKU
BHYTpPb CUHUX KBaJIpaToOB;

® OCTaHaBJIMBAETCSI BHYTPU CTAPTOBOrO KBaJApaTa I10OCIJIE BbINOIHEHUS 3a/1a4H.
Hpumeuanusn:

® Ha BBINIOJHEHME 3a7aHus poOoTy oTBesieHo 120 ¢, mocie yero momsITKa 3aBepliaeTcs;

® pasMmepbl poboTa, KOH(pUTYpanus ¥ PACHOIOKEHHE TaTYNKOB U MOTOPOB HE MOTYT OBITh
WU3MEHEHBI;

e (0aHKa CYMTAeTCs IpPAaBUIbHO PACHOJOXKEHHON BHYTpPM KBajpara, €CiIM, Ha MOMEHT
OKOHYaHUS TOMBITKH, OHA JIF000H CBOEH YacThi0 HAXOAUTCS HAJl €ro OEJON 4acThIo;

e (QayyIbl HAYHCISIOTCA 32 KOKAYI0 0aHKy, KOTOPYIO pOOOT CABHHYJ Ha ONFKalImnii CHHUIH
KBaJpaT, HaXOASIIUIICS HA IPSMOM y4yacTKe JIMHUHU, Ha KOTOPOM pacrioyioskeHa 0aHka (PUCYHOK 2);

® pOOOT CUMTAETCS] HAXOIALIMMCS B 30HE CTapTa, €CIM JHOOW CBOEW TOUKOM HAXOIUTCS
BHYTpH O€NI0oro KBajpara.
Tpebosanusn Kk nonuzony
1. ITonuron npezacrasisieT coO0i OONIBLION KBaApaT ¢ MepeKpECTKaMU (IJIMHA CTOPOHBI KBaipaTa
IPY IPOBEPKE B CUMYJIATOPE MOXKET ObITh U3MEHEHA).
2. lupuna ey — 50 MM,
3. Pa3zmep crapToBoii 30851 — 300x300 MMm.
4. Pazmep cunero kBaapara — 200x200 mm.

5. PCKOMCHI{yCMHﬁ BHEIIHMI BU/J ITOJIMTOHA NIpHUBCACH Ha PUCYHKC 1.
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PucyHok 1. BhewHuli 8ud nonuzoHa

Kapma konmponsn

T

@

PucyHok 2. [pumep npasusnbHO20 8bIMOAHEHUS 3a0aHUA

Koun-Bo GayuioB

Ne m/m Kpurepuu ouenku bannbt
3a TIOTBITKY
1 Po6oT mokuHy 30HY cTapra 4
2 Po6ot caBuHy 6aHKY B CHHHI KBaJIpaT 3x8
3 Po6oT ocTaHOBHIICS B 30HE CTapTa, MOJTHOCTHIO .
BBINOJIHUB 33/1aHUE
MaxkcumanbHbIi Oasmt 35

B 3auer upger pe3yibTaTt nqueﬁ M3 IIOIIBITOK.

YcrpoicTBO XpaHeHus

Tpeoosanusn k odopyoosanuto

MMPAKTHKA CTAIIMOHAPHBIE POEOTU3UPOBAHHBIE YCTPONMCTBA

PoGoToTexHuyeckuii KOHCTPYKTOp C ©a30BBIM HAa0OpPOM CEHCOpoB (HAOOp JOKEH

COACPIKATh KaK MHUHHMYM OJIHWH OATYHUK PACCTOSAHUA JII000T0 THIA WU JaT4HUK OCBCIICHHOCTH,

KHOIIKHX ()laT‘-II/IKa KacaHI/I}I), CBCTOBBIM I/IH,Z[I/IKaTOpOM), NOTCHIUHUOMETP WJIK S3HKOICP, BCTpOCHHBIfI B

MOTOD. KOMHBIOTCp C YCTaHOBHCHHOﬁ CpCI[OfI nporpamMmMmupoBaHusd, OJWUH HWJIN HCCKOJIBKO

MOTOpOB. bymara, KapTOH, HO>)KHHMIIBI, KJIEH, MapKep, pydka, KapaHaaml, CKOTY.

U XpaHeHus HHpOpMaINH,

a CCPbC3HBIM  OTBJICKAIOIIUM (I)aKTOpOM,

B coBpeMennoM mupe TenedoH CIyKUT HE TOJBKO MOJE3HBIM YCTPOMCTBOM CBSI3H, TTOMCKA

KOTOpBIﬁ MEIIacT

COCpenoTOUnThCS. Bam HEoOXo1uMo caenaTh yCTpOHCTBO, KOTOpOe OyeT OrpaHMYMBaTh JAOCTYI K

MOOWIBHOMY Tee(OHY Ha OTIPEICTICHHOE BPEMSI.
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YCTpoiCTBO COCTOUT M3 KOHTEHHEpa /il TenedoHa U OJIOKUPYIOIEH TOCTyn nBepubl. Tak
K€ YCTPOMCTBO CHa0XXEHO [aTYMKOM OOHapykeHus TeiieoHa BHYTPU KOHTEWHEpa, KHOIKOM,
IIOBOPOTHBIM JIUCKOM JJIsl BBICTABJICHUS! BPEMEHHU.

Onucanue paboOTHI yCTPOKCTBA

- YCTpOMCTBO yCcTaHABIMBAETCS HA pabOUYUii CTOI

- Eciu B KOHTeHHEp yCTpOWCTBAa NOMECTHTH Tele(OH, JOJDKHA BKIIOUUTHCS CBETOBAs
VHUKaLUs

- [locne pasmenenus tenedoHa B KOHTEHHEpE, MOJIb30BATEIb BEIOUPAET HA KAKOE BPeMsl OH
XOYET «3a0JI0KUPOBATHY» TeNe(OH MPHU MOMOIIYU TOBOPOTHOTO TUCKA C IUbpaMu (M3rOTaBIMBACTCS
CaMOCTOSITENBHO). J{nana3oH BpeMeHu, KOTOPbIil MO’KHO BBICTaBUTh IPHU MOMOLIM Jucka 2-20 MUH
(151 TectoB ocTato4yHO 2-20 cek)

- Ilocne HaxxaTus HAa COOTBETCTBYIOLIYIO KHOIIKY, KOHTEHHEp 3aKpbIBae€TCS U OTKPOETCS
TOJIBKO Yepe3 3aJIaHHOE BpEMsI

- Ecniu Bo Bpems Ha)kaTusi KHOIIKU TesiepoHa He ObLIO B KOHTEHHEpE, KPBILLKA HE J0DKHA
3aKpPBIThCS

- YCTpOHCTBO MOXKET COJEPKaTh JIF000€ KOJMYECTBO TaTYMKOB U MOTOPOB

KonTeiiHep M KpbIIIKAa MOTYT OBITh BBIIOJHEHBI W3 KOHCTPYKTOpa W/WIM KapTOHA C
IPUMEHEHUEM CKOTYa U KJIes
MeTtoMKa TECTUPOBAHUS YCTPOMCTBA:

YCeTpoCTBO pa3MelaeTcsl Ha CTOJIE U IPUBOJIUTCA B eWcTBUE. VI3HAYAIBHO B KOHTEMHEpE
YCTPOWCTBA HUYETO HET.

ITonp3oBarens pasMeniaer TenedoH B KOHTEHHepe, a 3aTeM BbITaCKUBaeT TeiaedoH. B ato
BpeMs JIOJDKHA CHayaja 3aropeTbCs, a IIOTOM IIOTacHYTh CBETOBAas WHAMKauuA. Pe3ynbrar
¢bukcupyercs

[Tonb3oBarens pa3meniaer TeneoH B KOHTEHWHEpE, 3aTeM BBICTABISET Ha JUCKe «4
MUHYTBI» U HO)KMUMaeT Ha KHOTIKY. Pe3ynbrar ¢pukcupyercs

ITonp3oBatenb pazMeraeT TeiaedoH B KOHTEIHEpe, 3aTeM BBICTABIISET Ha AUCKe «12 MUHYT»
U HO)XKMMaeT Ha KHOIKY. Pe3ynbrar ¢pukcupyercs.

[Tonp3oBarens pazmemaer TenedoH B KOHTEHHEpE, 3aT€M BBICTABIACT HA AWCKE «18 MUHYT» U
Ha)KMMaeT Ha KHOTKY. Pe3ynbTar duxcupyercs.

Ha BbInonHEHNE NMPaKTUYECKOTO 3aJaHMsl ydyalleMmycsi OTBOAUTCS 45 MUHYT. 3a 3TO Bpems
yydalemMycs IpeJoCTaBiseTCsl 2 MONBITKU. Y Yaluics MOXET U3bABUTH O CBOEM XKEJIAHUU CHIETATh
3a4ETHYIO TOIBITKY B J1I000€ Bpems. Bpems TecTHpoBaHUS HE BXOJIUT BO BpeMsl MOATOTOBKU (45
MuH). Ecnu mo ucreyeHne BpeMeHM NOJITOTOBKM Yyyallluiics HE cAefal HU OJHOW IOMNBITKH,

MMPOU3BOAUTCA Cpa3y ABC IOIMBITKHA NOAPAL.
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B uroroBsliii pe3ynbTaT UAET Jydllas MONbITKA U3 IBYX.

Kpumepuu OUCHKU

Ne JleiicTBue bambt

VYCTpoiicTBO  BBINIONIHEHO akKypaTtHo, ©0e3 TpyObIXx HapyumieHuil. Bce neramm
1 | ycrpoiicTBa  3aKpeIUICHBI, HWCIIOJIb30BaHBI ~ KOMIIOHCHTBHI, HEOOXOAMMBIE  JUIS 5

3asIBJICHHOTO ()yHKITOHATA

Bremonuen KOHTeﬁHep JUIs Te.]'Ie(bOHa. VY4YacTHUK HMCHOIB30Bal JOITIOJJHHUTCIIBHBIC

MaT€purabl IOMHUMO KOHCTPYKTOpA AJId U3rOTOBJICHUSA KOHTeﬁHepa HJIN KPBIIIKKU

3 | Ilpu nomemennu TenedoHa B KOHTEHHEP 3aropaeTcsi CBETOBAst MHANKAIHS 3

4 | Ilpu u3BneueHuu teiaeoHa U3 KOHTEHHepa UHIUKAIUS TaCHET 3

[Ipu Ha)kxaTuM Ha KHOIKY TeleoH B KOHTEHHepe OIIOKHUpYeTCs a 3aTeM KOHTEWHep

OTKPBIBAETCSI, IPEOCTABIISASA JOCTYI K TeNe(OHY

6 | BpeMst OJOKHPOBKH COOTBETCTBYET BPEMEHH, BEICTABIICHHOMY Ha JIUCKE 8

YcTpoiicTBO MOeT paboTaTh aBTOHOMHO M KOPPEKTHO MPOJOJIKHTEILHOE BpEMS.
bannvr 3a oannwiti kpumepuii mo2ym evicmaenenvl yacmuyno 0-7 Ha ycmompenue
npogepsoweco.  IlpodondxcumenvHocms — pabomel — Modcem — 3a8ucemv  Om

MexaHuyeckou u npoepaMMHoﬁ qacmu.

Hroro 35

B 3auer nger pe3yibTaTt nqueﬁ M3 IIOIIBITOK.

CranmoHapHoe yCTPOICTBO [Jisl yIPaBJIeHUsI CBeTOANOA0M H CepBOIBUIaTe/IeM
3aganue 1719 IIKOJBHOIO 3TaNa B CUMYJsiTope, 9-11 Kiaccsl
[TocTpouts cxemy (PHCYHOK) B cHMyJsTOpe WOKWI.COM u HamucaTh mporpammy [Uist
MHUKPOKOHTPOJIIEPA, KOTOPAs BHIIOJIHSET CIEAYIOUINE ICHCTBUSI.
o [[UKIMYecKH U3MEHSIET COCTOSIHUE CBETOIMO/Ia (MUTAET CBETOAMOAOM) C IEPHOAOM PaBHBIM
2000 mc u ckBakHOCTBIO paBHOM 2 (cBeToanoa 1000 mc BkitodeH U 1000 MC BBIKITIOUEH).
e Jlocne Haxatuss Ha KHONKY S1 MeHsieT mepuoj H3MEHEHHs COCTOSHHS CBETOAMOAA
CJIEYIOIIUM 00pa3oM:
o mocie nepsoro Haxarus mepuo 1000 mc (500 mc Brimrouer u 500 Mc BBIKITIOYEH),
o mocie Broporo Haxkatus nepuoa 500 mc (250 mc BriroueH u 250 MC BBIKITIOYCH ),
o mocie Tpetbero Haxkatus rnepuoa 2000 mc (1000 mc Bxarouen u 1000 Mc BBIKITIOUYEH,
HCXOJIHOE COCTOSIHUE).
e lcnonb3ys 6uOImMoTeKy Servo.h yrnpasisieT cepBOIPUBOOM CIEAYIOIUM 00pa3oM:

° B KpalHUX MOJOXEHMAX moTeHuuomerpa R1 Banm cepBompuBoga M1 umeer Kpaiinue
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MOJIOXKEHUS;
° TIOJIOKEHMS Bajia cepBonpuBojia MeHsercs oT 0° go 180° mponopiuoHaIbHO MOJ0KEHUIO
MOJI3yHKA TOTEHIIMOMETPA;
° yOpaBJIEHUE CEPBONPUBOJOM IPOUCXOJUT B pealbHOM BpPEMEHHM M HE 3aBHUCHT OT

NEPECKIOYCHUA COCTOSIHUM CBE€TOAMOAA.
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PucyHnok. Dnekrpuueckasi NpuHIMIHAIBHASA CXeMa

Z[J'ISI peUICHUsA U CAaYU 3aJaHU HeO6XO,[[I/IMOZ

e 3aiiTu Ha caiit https://wokwi.com/projects/new/arduino-uno 6e3 akkayHTa;

® [OJIyYHTh CCBUIKY Ha MPOCKT uepe3 MeH Share, Ha3BaB ero MMEHEM CBOErO aKKayHTa
(mmdpa yyacTHUKA), COXPAHUTh CCBUIKY BO BPEMEHHOM TEKCTOBOM (ailie Al CTPaxOBKH OT
cilydaifHOH mepe3arpy3Kku KOMIIbIOTEpa;

® BBHITIOJHUTD 33/1aHHE;

® COXpaHHTH apXHB MOJYYEHHOTO pelieHus yepe3 myHKT meHio Download project ZIP;

® [oNyYnTh (PUHATBHYIO CCHUIKY Ha MPOEKT uepe3 MeH Share, Ha3BaB ero MMEHEM CBOETO
aKkayHTa (mudpa y4acTHUKA);

® 3arnoJIHUTh SHAekc-Qpopmy A crnayuu 3aaanus. [IpunoxuTe crieayronume JaHHble:

= KJIacC, 3a KOTOPBIH BHIMIOIHAETCS 3a/]aHue,

* TOJIyYEHHBIH OT OpraHu3aTopa akkayHt (mudp),

* CCBUIKY Ha IIPOEKT,

= ZIP-daiin c apXx1BOM MOJIY4YEHHOT'O PEIICHHS.
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ITPAKTUKA MAHUITYJIAAHUUOHHBIE POBOTbI, 3ATAHHUE

JJI5A 7-8 UJIN 9-11 KJIACCA

Pobort ycranoBieH Ha nmoBepxHoctu nonurona. [lepen po6orom B cekrope 180 rpaaycoB HaHECCHBI

nBe ayru — paguycom 120 mm u 200 mm. Ha kaxmoii qyre 0003Ha4eHO 5 TMO3WIMIA yCTaHOBKH

MEPEMEIIACMBIX 00BEKTOB.

Ha kaxnmoii myre ciydailHbIM 00pa3oM yCTaHaBIMBAIOTCSA IO J[Ba IMepeMeliaeMblXx OObEKTa B

MIO3UMIIMK OJIs1 HHUX. HepeMemaeMHe 00BEKTEI MOT'yT OBITh ABYX JIFOOBIX KOHTPACTHBIX LBCTOB

(HampuMep, YepHOTO U OENIoro), KOTOPhIE OJJHO3HAYHO OMPEICISIOTCS TaTYNKOM poOoTa.

P060Ty HCO6XO,Z[I/IMO MEPEMECTUTH 00BEKTHI YECPHOI'0 mHBE€Ta B ABC JICBBIC OT HETO IMO3UIHHU

YCTaHOBKH IyTu paguycoM 120 MM u Oenible 00BEKTHI B JIB€ IIPaBble OT HErO MO3UIIUK YCTaHOBKU

nyru paguycom 200 MM.

~

Kapma konmponsn

Kon-Bo
Ne OauioB
Kpurepuu onenkun bael
n/n 3a
TIOTIBITKY
1 | Po6oT nmoaHsis1 XOTs ObI OAMH KyO HaJl TOBEPXHOCTHIO 5
Po6ot nepemecTui oauH O€blil WM YEpHBIA KyO Ha HYKHYIO AYTY.
2 | BeprukanbHas mMpoeKIUs MEPeMEIIEeHHOTo Ky0a KacaeTcs 2x5
IIEPECEKAETCS C TIMHUEH qyTH
BepruxanpHas npoekmus Kyba kacaeTrcst Tpe0yeMoi MOo3UITuN
3 4 x5
YCTaHOBKH
MaxkcumanbHbii 6amn | 35

B 3auer uaer pe3yapTar aydineil U3 NOombITOK.
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INPAKTUKA ABTOHOMHBIE BIIJIA (MYJIbTUPOTOPHBIE /IPOHBI), 7-8 KJIACC

3aoanue

yLIaCTHI/IKy H606XO,Z[I/IMO HanycaTb IporpamMmy I KBAAPOKOIITEpa AJIA IMTPOJICTA 110 HECKOJIbKUM

TO4YKaM C HOC&I[KOﬁ X B3JICTOM.

Ycrosua

3oHa 1 — 30Ha crapra, (CM. pUCYHOK). Bce TOukn BepTHKaJIbHOM MPOEKUHMH KBAaIPOKONTEPA MHpU

CTapTe AOJDKHBI ObITh BHYTpH 30HBI 1. [locankoit cunraercst pakt xacanus r000i 4acTH KomrTepa

IMOBCPXHOCTH.

[lTectp KyOOB pacmoyiOKEHBI IPYT Ha Apyre B 30HaX 1-4:

3ona 1 — 0 xyOoB

3oHa 2 — 2 KyOa
3ona 3 — 1 ky6

3oHa 4 — 3 ky6a

3aoauu ons konmepa

Bsnerers 13 30861 1 U cecTh B 30HE 2.

BaiiereTs U3 30HBI 2 U CECTH B 30HE 3.

BaiiereTs 13 30HBI 3 U CECTh B 30HE 4.

Bsnerers 13 30861 4 1 cecTh B 30He 1

-

Pucynok. [Tomuron

Kapma konmponsn

Kon-Bo
Ne
Kpurepun ouenku basbt OaioB
n/n
32 MOMBITKY
1 | KonTep aBTOHOMHO MOAHSIICS HAJ TOBEPXHOCTHIO 3
2 | Konrep KocHyCsl BepXHEH MOBEPXHOCTH Kyba 2, 3 miu 4 3x3
3 | Konrep npusemumicst Ha Ky0 2, 3 itk 4 ¥ OCTaHOBWIJI BUHTHI, 5x3
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OCTaBasICh HA €T0 BEPXHEH MOBEPXHOCTH

KonTep KOCHYJICA HCXOI[HOﬁ IIO3UIIMH ITOCJIC BBIITOJIHCHU A JIF000H

) YaCcTH 33JJaHUs Ha HEHYJICBBIC OaLTbI 3
. Korntep nmpuzeminics Ha UCXOAHYIO TTO3UIINIO M OCTAHOBUJI BUHTHI, .

0CTaBasICh Ha €€ MMOBEPXHOCTH
MaxkcuManbHBINA 0aI 35

B 3auer uaer pe3yaprar aydilei U3 MombITOK.

INNPAKTUKA ABTOHOMHBIE BIIJIA (MYJbTUPOTOPHBIE /IPOHBI), 9-11 KJIACC

3aoanue

yLIaCTHI/IKy HCO6XOI[I/IMO HaIlmycaTb IporpaMmy AJid KBAAPOKOIITEPa JJIA IMIPOJICTA IO HECKOJIBbKHUM

TOYKAaM C II0CAJIKOU U B3JIETOM.

Ycrosua

3oHa | —30Ha cTapra. Bece ToukM BepTHKaIbHON IPOEKLIUN KBaIPOKOIITEPA IIPU CTAPTE JOJIKHBI
ObITh BHYTpH 30HHI 1. [locankoil cuntaercs axt kacaHust 10001 YaCTU KONITEPA TOBEPXHOCTH.

[HecTr KyOOB paconokKeHbl CllydallHbIM 00pa3oM Apyr Ha Jipyre B 30Hax 1-4, B koauudectse ot 0

0 3 IIT B CTOIIKE.

3adauu ona konmepa

B3siiereTs 13 30HbI 1 U cecTh B 30HE 2.
B3siiereTh U3 30HBI 2 U CECTh B 30HE 3.
Bsnerers 13 30HBI 3 U cecTh B 30HE 4.

Bsnerers u3 30861 4 1 cecTh B 30HE 1.

Pucynok. ITomuron
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Kapma xonmponsn

Kon-Bo
Ne
Kpurepnu onenku basuibt OaioB
n/n
32 MOMBITKY
1 | Kontep aBTOHOMHO TOHSUICS HaJ| IOBEPXHOCTHIO 3
2 | Konrep kocHyscs BepXHEH MOBEpXHOCTH KyOa 2, 3 niu 4 3x3
3 Konrep mpuzemmmiics Ha ky0 2, 3 wim 4 W OCTaHOBUJ BUHTHI, 5% 3
X
OCTaBasACh HAa €0 BEpXHEH MOBEPXHOCTH
4 Kontep KOCHYJCS MCXOTHOW MO3UIMH IMOCIIE BBIMOJHECHUS JTIO00M 3
YacTU 3aJJaHus Ha HEHYJIEBbIE OaJUIbI
. Korntep nmpuzeMiiiicss Ha HCXOIHYO MO3UIUIO0 W OCTAHOBHJI BHHTHI, .
OCTaBasACh Ha €€ MOBEPXHOCTU
MaxkcuMmanbHbIi 6wt | 35

B 3auer uaer pe3yapTar aydilei u3 nombIToK.

I[IpumMepbI poGOTOTEXHHYECKUX MPOEKTOB

HPOEKT «JATEJI»

IpoexT «/lsiTe» — MAHHWIYIATOP HA OCHOBE 3BEHBEB C YIIPABISIEMBIM H3THOOM (CM.

PUCYHOK), OBLI MPEACTaBICH HAa MYHHUIUNAIBHOM, PETHOHAIHLHOM MW 3aKITIOYUTEIHFHOM JTarax

BcOIIl no tpyxay, npoduns «Pobotorexnukay, 2024/25 yu.r. (ABTOp MpoeKTa cTaji modeauTenem

3aKJIIOYUTENIBHOrO 3Tana cpeau 11 kinacco. MHpopmanus o nmpoekTe myOIuKyeTcs ¢ pa3peleHus

aBTOpa U PyKOBOJUTEIIS ITPOCKTA.)

Pucynoxk. IIpoekr «lsarem»
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[lenpr0 TIpOEKTa CTAO CO3/IaHWE ACHCTBYIOIIEH MOJenu poOOTa-MaHUITYJSITOpa Ha Oasze
3BEHbEB C YIPABISAEMbIM HM3rMOOM, HMEIOLIEr0 BO3MOXKHOCTb YCTAHOBKM BHYTpPb pPAa3JIMYHbIX
w1aThopM C OTPaHUYECHHBIM MPOCTPAHCTBOM, CIIOCOOHBIM MEpeMeIaTh 00BEKTHI C BU3YaJIbHBIMU
METKaMU B aBTOHOMHOM U JUCTAaHLIMOHHOM PEXKHUMAaXx, a TAKXKE U3MEHATh CBOIO JJIMHY BHE KOpITyca
YCTPOICTBA U IOJHOCTBIO BCTPauBaThCs B HEro. B ponu Kopmyca BbICTynaeT J€MOHCTPALMOHHBIN
CTEHLL.

B mnoscHuTENnbHOM 3alMCKe K IPOEKTy aBTOp ONMCAl IPENIPOEKTHOE HMCCIEAOBAHUE U
npoIecC MPOSKTUPOBAHNUS, U3TOTOBICHUS, TPOTPAMMHUPOBAHUS, OTJIAAKN 1 MOIU(UKAIIUI TPOEKTA.
bbua cobpana u npoaHanu3upoBaHa HHGOpMaIKs 00 aHaJorax MaHMITYJIATOPOB Ha 0a3e 3BEHHEB C
yHOpaBiIseMbIM H3rMOOM U CHOPMYIMPOBAaHA KOHLEMIUAS IPOEKTa, HA OCHOBE KOTOPOH OBLIO
c(OpMYIHPOBAHO TEXHUUECKOE 3a/IaHHE JIJIsl IEMOHCTPALMOHHOTO CTEHAa THOKOTO MaHMITYJIATOPA.
ONEeKTPOHHAsl COCTABIISIIOIIAS IPOEKTa IMPEACTABIEHA CXEMOW 3JIEKTPUYECKON CTpYKTypHOU Ol,
TabauIel ¢ 000CHOBaHMEM BBIOOpPA AIIEKTPOHUKH JUIsl IPOEKTA, pacueTaMU BPEMEHU aBTOHOMHOM
paboThl U3/1eNHs U CXEMOU 3IIEKTPUUECKOW MPUHIMUMHAIBHON D3 i IUIaThl HABECHOTO MOHTa)a
coOCTBEHHOM pa3paboTKU. ABTOPOM ONMCAH MOMIAroBbINA Mpouecc npoektupoBanus B CAIIPe
KOHCTPYKIIMM U MEXaHM3MOB W3JENUs, U pacueTa mpoduieit 3youareix mepenad. [Iporpammuoe
o0ecrieyeHue, CO3JaHHOE aBTOPOM JJIsi IPOEKTa, COCTOUT M3 MPOrpaMMbl JJsl  Kamepsl
KOMIIBIOTEPHOTO 3peHust (peanu3yer oOOpaTHYI CBs3b JJI HaBUraluu paloyero oprasHa
MaHUIYJATOpAa B MPOCTPAHCTBE IO I[BETOBOMY IIpH3HAKYy), OuOIMOTEKa Ui YIpaBJICHUS
MOJIO’)KEHHUEM CXBaTa MaHHUMyJsTopa (MeToabl A nepemenienus no ocsiMm Ox u Oy B IUNIOCKOCTH
KaMephbl), IporpaMMa yrpaBJIeHUs] MaHUITYJIATOPOM (pealn30BaHbl 2 peXUMa - aBTOHOMHasl paboTa
U IUCTAaHLMOHHOE yTIpaBJIEHUE), MPOTOKOJI Mepelaun JaHHBIX JUISl JUCTAHIIMOHHOTO YIIpaBIEHHS.

ABTOpOM Ipe/ICTaBIEHbI CCHUIKHM Ha PETIO3UTOPHA C (ailiamu mpoeKTa:

https://qithub.com/Lapchik-RTC/construction-manipulator

https://github.com/Lapchik-RTC/firmware-manipulator.

IMosicaurenpHas 3anucka — https://disk.yandex.ru/i/xikDvbiukdllzw

ITnakat mis creamoBoi 3ammThl — https://disk.yandex.ru/i/nNvp 2bDt-9jEw
IMPOEKT «KATIOMHIA 2.0»

IIpoext «Katroma 2.0» — poOOT I OTIAaJKH aJrOPUTMOB HAaBUTALIMM IO pa3METKeE,
pacro3HaBaHUIO W TPAHCIIOPTUPOBKU OOBEKTOB (CM. pUCYHOK). IIpoexkT Obul mpezicraBieH Ha
MYHMIIMIIAJIbHOM, PETMOHATIbHOM M 3akitountenbHoM dstane BcOIl mo texnomoruu, npoduiib
«Pobororexnnka» B 2022/23 yu.r. (ABTOp mMpoeKTa cTajd MOOeTUTENeM 3aKIIOUYUTEIFHOTO dTamna
cpenu 11 xmaccoB. Mudopmanus o npoekte myOIUKyeTcs ¢ pa3peuieHus] aBTopa U pyKOBOJIUTEINS

IIPOEKTA.)
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https://github.com/Lapchik-RTC/construction-manipulator
https://github.com/Lapchik-RTC/firmware-manipulator
https://disk.yandex.ru/i/xikDvbiukdIlzw
https://disk.yandex.ru/i/nNvp_2bDt-9jEw

Pucynok. [Ipoekt «KaTtroma 2.0»

JIaHHBIA TPOEKT SBISIETCA MpHUMEpPOM poOoTa ais copeBHOBaHWMU. BakHo, 4T0OBI 1eNb
IpOEeKTa TaKoro Tuma ObUIa CHOPMYIMPOBAHA OTHOCUTENIBHO AKTYaJbHBIX 3a7ady COBPEMEHHOMN
POOOTOTEXHHKH, a TaKXkKe OBLIN MPEATIOKEHBI CIIOCOOBI MTPAKTHYECKOTO MPUMEHEHHSI B 3HAYUMOCTH
COpPEBHOBATEJILHOTO PO0OTa 3a IpeienaMu copeBHOBaHMUM. ABTop npoekrta «KaTromay nokassiBaert
CBSI3b C JIOTUCTUYECKMMHU POOOTaMHU M HEOOXOAMMOCTb OTPAOOTKM AJITOPUTMOB HABUTALUU I10
pasMeTKe Ui CKIIaJICKUX POOOTOB.

Ienp npoekra «Kartromra 2.0» 3akitoyaercss B CO3/1aHUM MOOMJIBHOTO po0OoTa C 3aXBaTOM
JUIS OTJIAJIKU aITOPUTMOB HABUTALIMU IO 3apaHee HAaHECEHHOM LBETOBOH pa3MeTke (YepHOU JTUHUU
C 3eJIeHBIMH MapKepaMu Ha MEepeKpecTKax) C HeOONbIIMMM HpPENsATCTBUAMH, MOMCKa OOBEKTOB
paznu4HON ¢GopMbl (IIApUKOB M KyOuka) Ha y4eOHOM copeBHOBaTeiabHOM mosinrone RoboCup
Rescue Line.

B mnoscHuTenbHON 3amMcKe K MPOEKTY aBTOP MPOBENT MIPEIIPOEKTHOE HCCIEAOBAHUE,
OMucall MpoIecc MPOSKTUPOBAHUS, U3TOTOBICHHUS, IPOTPAMMHUPOBAHMS, OTIAJAKH U MOIU(PUKAILIMN
IIpoeKTa. bbla MpOBEIeH aHAIU3 aHAJIOrOB, CEIaHbl BBIBOJBI, HA OCHOBE KOTOPBIX MPOU3BOANIIOCH
JanbHelIee NpoekTrupoBanue. Takke pacCMOTPEH paHee CO3/IaHHBIM aBTOPOM MPOTOTHUIT U3/ETHS,
BBISIBJICHBI HEJIOUETHI U MPEITIOKEHBI PEILICHUSI.

[IpuBeneHo moapoOHOE OMHMCAaHHME MPOEKTHPOBAHHUS  KOHCTPYKIMM  MPOEKTa, K
OCOOEHHOCTSIM KOHCTPYKLIMM MOXHO OTHECTH OPUTMHAJIbHYIO KOHCTPYKIMIO MEXaHU3Ma 3axBara,
co3laHue COOCTBEHHOTO CEPBONPHUBOAA JEOEIKH, a TaKKe MPOECKTHPOBAHUE HECYIIEH paMbl IS
W3TOTOBJIEHUSI U3 JIMCTOBOIO METAJLIA.

ABTOpOM OBLTa COCTaBJIEHA CXEMa JJIEKTPUUYECKass CTPYKTypHas. DJIEKTPOHHMKA IPOEKTa
IpeJICTaBlIeHa ONMUCaHUEeM C OOOCHOBAaHMEM BbHIOOpAa KaXKJIOTO M3 KOMIIOHEHTOB. Jlnsi mpoekra

aBTopoM OblH paszpadboransl B CAIIP Tpu miatel: mMarepuHCKasi, mjaTa yHpaBlIeHUS MOTOPAaMH,

148



IiaTa JaTYMKOB OCBEIIEHHOCTH M 1BeTa. [l Ka) 01 U3 TUIAT MPEACTaBIeHAa CXEMa dJIEKTPUYECKaAst
MPUHIUIUAIBHBIMUA J3.

[IporpamMmMHoe oGecrieueHre, CoO3AaHHOE aBTOPOM ISl IPOEKTa, COCTOUT U3 MPOTPaMMBbl IS
OCHOBHOTO MHUKPOKOHTpoOJIIepa (MMEeT CTPYKTypy KOHEYHOrO aBTOMAara, COCTOSIHHUA KOTOPOIo
MEHSIIOTCS MpU cpabaThbIBAaHUM ONPEACIICHHBIX YCIOBUM (NEpeKpecTKa, HaIuuus MPEnsTCTBUS U
JpyTUX)), MPOrpaMMbl JJIsi KaMepbl KOMIBIOTEPHOTO 3peHHs (peanu3yeT OOpaTHYIO CBS3b JUIs
HaBUTauu podoTa MO pa3MeTKEe), peaJM30BaHO YIPABICHHE MEXaHM3MOM 3axBaTa C
ucnoap3oBannem I[IN/[-perymdaropa w 3alMTON JBUTaTeliel OT 3aCTpPEBaHHUS M MEpPErpeBa C
HCIIOJIb30BaHUEM OOpaTHOM CBS3M OT JaTyuka Toka. Takke aBTOpPOM pealii30BaHbl pa3iHyuHbIC
GuIbTPBI JaHHBIX HA KAXKJOM U3 IPOTPAMMUPYEMBIX MOAYJIEH MPOEKTA.

TTosgcuurenpHas 3aMucKa - https://disk.yandex.ru/i/JG510L INRnaZnw

DnexTpoHHas mpe3eHTanus mpoekra — https://disk.yandex.ru/i/AMyK_d6DXqtpbw
IPOEKT «bATAPEMKWH»

[Tpoekt «barapeiikuH» — yCTpOHCTBO [Isl cOOpa M COPTHPOBKH OaTapeek 1Mo YPOBHIO 3apsiaa
(cM. pucyHok). IIpoekT Obul mpencTaBieH Ha 3akirouuterabHoM 3tane BcOIl mo TexHonoruu,

[Ipodpuns «PobGororexuuka» B 2023/24 yu.r. (ABTOp mpoekTa craj npusepom cpeau 10 kiaccos.

Wndopmanus o mpoekTe myOIuKyeTcs ¢ pa3pelieHus aBTopa U pyKOBOAUTENS IPOEKTA.)

£

Pucynok. [Ipoekt «barapeikun»
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https://disk.yandex.ru/i/JG510LINRnaZnw
https://disk.yandex.ru/i/1MyK_d6DXqtpbw

IIpoekT sBiE€TCS aBTOMATU3UPOBAHHBIM YCTPOMCTBOM. ABTOPOM BBISIBJIEHA aKTyaJlbHas
coLUalIbHAsl U 3KOJIOrHyeckas mnpolieMa — Ha JaHHbIH MOMEHT B Poccum BeIOpaceiBaeTcst Gosee
MILIHapaa 6aTapeek B rojl, MpH 3TOM, TOJBKO MOJIOBHHA U3 HHUX JICHCTBUTEIBHO pa3pspKeHa U HE
MOXeET ObITh OoJiblile UCHob30BaHa. IIpoeKkT HaleneH Ha TO, 4TOObI IepecTaTh nepepadaThiBaTh
Oarapeiiku, KOTOpble OBUIM UCIIOIB30BaHbl HE JJO KOHIIA.

YcTpoiicTBo copTupyeT OaTtapeiiku Ha 3 KaTeropuu:

1) Pa3psikeHHBIC — OHU OTIIPABJISIFOTCS HA YTHIIM3AIHIO;

2) Barapeiiku ¢ cpeqHHM 3apsiOM — MOTYT YCTaHaBJIHMBAThCS B YCTPOMCTBA C HU3KUM
SHEPromnoTpediieHueM, TaKhe KaK MyJIbThI, 4achl U T.J.;

3) 3apspKeHHBIE — MOXKHO HCIIONIB30BATh B JFOOBIX YCTPOWUCTBAX.

Jjist TOrO 9TOOBI BOCIOJIB30BATHCS YCTPONUCTBOM, TOCTATOYHO TIOJIOKUTH B HETO OaTapeiky.
3areM, YCTpOMCTBO aBTOMATMYECKM HM3MEpPUT 3aps] OaTrapedku M paclpeieiuT €€ B HYKHBIH
KOHTEUHED.

VYerpoiicTBo pabotaet ot cetu 220B.

Jlnst  co3maHusi YCTPOWCTBAa aBTOPOM OBUI  CHPOCKTHPOBAH KOPIYC W3 JOCTYITHBIX
MaTepuaioB — (paHepa M IJIACTUKOBBIC Jl€Talld, HaleyaTaHHble Ha npuHTepe. Ocoboe BHUMaHME
OBLIIO YJIEJIEHO MEXaHM3My COPTUPOBKM M IPOBEPKU YPOBHSI 3apsja BBUAY OTCYTCTBUS IPSIMOIO
aHasora. /[ns Hajge)xHOM KOMMyTanuu pa3pa0oTaHa M M3rOTOBJIEHA NeyarHas Iuiata. Hamucana
porpaMma, IpelyCMaTpuBaIollasi BEJIEHUE CTAaTUCTUKH, OINpPaBKy Ha CepBEp, 3allluTy OT
3acTpeBaHUN M OOHapy)XEHHE HEUITaTHBIX CUTyaluil. YcCTpolcTBO ObUIO anpoOMpOBaHO Ha
npoTskeHun rojga B o¢uce kpynHoil [T kommanuu. Bbuto NpPUHATO pelIeHHE O BBITYCKE
npecepuiftHoro oopasia.

JJOTUCTHYECKAS CUCTEMA «ITABYK»

IIpoekt «Jlorucruueckas cucrema «PAVUK» — Cucrema TpaHCHOPTHPOBKH HEOOJBLIMX
IPy30B 10 CTEHaM U MOTOJKY (CM. pUCYHOK). [IpoeKT ObL1 mpeCcTaBlIeH Ha 3aKIIOUYUTEIBHOM dTare
BcOIl mo Texnonoruu, mnpopunb «PobororexHuka», 2023/24 yu.r. (ABTOp HpoeKTa cTal
nobeauteneM cpenu 11 knaccoB. UHdopmanust o npoekte myOaMKyeTcsl ¢ pa3pelieHusl aBTopa U

PYKOBOAUTEIIA HpOGKTa.)
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Pucynok. Jloructuueckas cucrema «llaByk»
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Cocrout m3 poOOTa, CHCTEMBI PEIbC W CTPEIOK Il CMEHBI IyTed. PoboTr obmamaer
INPWKUMHOM CHCTEMOI! U CclielnaibHO U3TOTOBICHHBIMU BaJTMKaMU Ui yAepxKaHus Ha penbcax. OH
OIpE/ENsAECT CBOE IOJIOKEHUE M CKOPOCTh Ha IyTSIX MPU MOMOIIM CHCTEMbl KOMIIBIOTEPHOI'O
3peHus, NOJAECPKUBAET IOCTOSHHYIO CBSI3b C CEPBEPOM.

[Ipenmnonaraercs HMCHOJIB30BAHUE CHUCTEMBl B IIPOMBIIUIEHHBIX IOMEHICHUSX, a C
nocienyomeil 1opaboTkoit — BO MHOTHX cepax, Iie MOKeT TpeOoBaTbcss OECIMIOTHAS 10CTaBKa
Ha HEOOJIBIINE PACCTOSIHUA: B PECTOPAHAX, J0OMaX, CKJIaJax 1 MHOXKECTBE JPYTHUX.

YyacTHUKOM ObLTa IPEIIOKeHa OpUTHHAIbHAS KOHCTPYKIHS, cripoekTtupoBanHas B CAIIP,
JUISL peleHus MpoOeMbl, BBISIBICHHONW BO BpeMs ucciieqoBanus. Jleranu Obuin HanedataHsl Ha 3D
npunrepe. CrpoeKkTHpoBaHa 3JIEKTpPOHHAs Ie4aTHas IulaTta JUIsi KOMMYTAllMM 3JIEKTPOHHBIX
KOMIIOHEHTOB. POOOT OcHallleH JByMsl Kamepamu 1o pas3Hble cTopoHbl. Kameprl cunthiBatoT QR-
KOJbl, PACIOJOXEHHbIE Ha peibcax, YTO TMO3BOJAT POOOTY OJHO3ZHAYHO OMNPENENSTh CBOE
MOJIOKEHWE M OpHUeHTanui. B ciiydae HEOOXOIMMOCTH YCTPOMCTBO BKJIIOYAET TIOJCBETKY.
O0paboTka HHPOPMAIUH C KaMep OCYIIECTBISETCS MUHU-KOMITbIOTepoM Raspberry Pi Zero 2W Ha
oopty. [InanupoBaHue nepemenieHns HECKOIbKUX YCTPONUCTB U YIPABJIEHUE TOBOPOTHBIM KOJIECOM
JUIsL TIEpEBOJIa YCTPOWCTBA HA JPYTUE PENIbChl OCYIIECTBISETCS BHEIIHUM CEPBEPOM Ha OCHOBE
koHTposuiepa ESP32. Cesizp Mexay cepBEepoM M TPAaHCIOPTHOM TENEKKON OCYIIECTBIAETCS IO

WiFi.

4. Ilpumepsl 3aaanuii o npopuiao «MHpopmannonHas 6e30NaCHOCTB»

IIpumep 1. 3ananust Ha 02a30BYI0 TEXHUYECKYI0 TPAMOTHOCTB B 00JIACTH CeTeil U CHCTeM.
AJIMHHHCTPATOpPOM ceTH B TepMmuHaie LinUX BBeaeHa cremyromnas komanmga: ping -w 10 ya.ru.
KakoB pe3ynbTaT ee BhIIOTHEHNs?

1. mpoBepka coenuneHus OyaeT BoimonHAThCs 10 cexyna. [Tocse yero ping 3aBepiiut paboTy

2. TIpoBepKa coeanHeHus OyneT BeIodHAThCs 10 Musuncexysa. [locne yero ping 3aBepmmt
paboty

3. pa3Mep OTIpaBIIsieMbIX MAKETOB JIJIs epecchulk U (Size) craner paBen 10 Gait

4. Bpems aktyanbHocTH nakera (ttl) craner pasen 10

Ipumep 2. 3anaHust Ha padoTy ¢ 3aIMIEHHBIMH MPOTOKOJIAMH U CHCTEMAMH.
Kak Ha3bIBaeTCsl KIMEHT-CEpBEPHBIM IPOTOKOJ, OOECIEeYUBAIOLIUN yAaJ€eHHOE YIIpaBJICHUE
ceTeBbIMU ycTpoicTBamu B pexxume CLI, Ho npu atom HE mudpyroumii nepenaBaembie TaHHBIE B
YCTaHOBJIEHHOW CECCUM?

1. Telnet

2. RDP
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3. VNC
4. SSH

Ipumep 3. 3aganusi HaA padoTy ¢ ITATHBIMH CHCTEeMaAMM 3alMUThl HHOpPMAUMH M
HHCTpYMeHTamMHu obecneyenus 0ezonacuHoctu B OC Linux.
Kakoli koMaHA0i MOYKHO 3apeTUuTh NOAKII0YeHne MalnHbl ¢ [P-agpecom 192.168.26.15 k SSH-
cepsepy?

1. iptables -A INPUT -s 192.168.26.15 -p tcp --dport ssh -j DROP

2. iptables -A OUTPUT -d 192.168.26.15 -p tcp --sport ssh -j DROP

3. iptables -A INPUT -5 192.168.26.15 -p tcp --s  port ssh -j DROP

4. iptables -A OUTPUT -d 192.168.26.15 -p tcp --dport ssh -j DROP

Kakue Mepbl 6€30MMacCHOCTH MOTYT ObITh IPUMEHEHBI 1711 3aiuThl oT ataku ARP Spoofing B Linux?
5. Hcnonb3oBanue nunamuueckux ARP-3amuceit
6. Hcnonp3oBanue cratmueckux ARP-3ammceit
7. Orxmouenue DHCP-cepsepa
8

Ucnonp3zosauue VPN

HpnMep 4, 3a)1a}mﬂ Ha aKTyaJIbHbIC aTaAaKU U YA3BUMOCTH.
Kakoii Tun ataku HCMONB3yeT 3J0YMBIIUICHHUK, Korya oH oTmnpanisieT B ceth ICMP-makersr ¢
OUY€Hb OOJIBIIUM pazMepoM?

1. ARP Spoofing

2. POD

3. Zero Day Attack

4. DNS cache poisoning

Yro o3nauaer ataka "Man-in-the-Middle" (MITM) B KkOHTeKCTe O€30MACHOCTH CETH Ha IIaThopme
Linux?

1. BHeapeHme BPeOHOCHBIX MPOTPAMM B PO CUCTEMBI

2. Otka3 B 00CTY)KMBaHUH ayTCHTH(PHUKAITUH

3. TlepexBaT U MaHUMYJISIUS CETEBBIM TpaGHKOM

4

OuncTtka x3ma DNS-cepsepa
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IIpumep S. 3aganust ¢ OAMHOYHBIM BHIOOPOM (pparMeHTa NPOCTOr0 YTBEPKACHHSA
MaHunyIauui U UCIIOJIb30BaHUE JIOKHOM MH(POPMALMU B LENAX MOJYYEHHS! JOBEPHs KEPTBBI
Ha3bIBACTCS

1. DDQOS-arakoii

2. Cnydunrom
3. Kwubeproiinoit
4

CormanbHON MHKEHEPHUEH

IIpumep 6. 3axanus ¢ BLIGOPOM 0JHOT0 BAPHAHTA U3 HECKOJIbKHX MPEIJI0KEHHBIX.
APT ataka 370 — ...
1. CnenuanusupoBaHHAs, XOPOIIO OPraHU30BaHHAS aTaka Ha HEKOTOPBINA OOBEKT 3aIUTHI.
2. Araka, UCIOJIB3YIOMIAsl TIPOJBHHYTHIC METOJBI COIMAILHOTO WHXUHUPUHTA, HABBIKU
apTUCTU3MA OT aTaKYyIOIIETO.
3. Ilpocras DDOS-ataka, aHajioru4Has apTULIEpHIICKOMY 00CTpey.
4. Cnenuanu3upoBaHHas, XOPOIIO OPraHU30BaHHAS aTaka Ha HEKOTOPBIM OOBEKT 3aIlUTHI,

BBITIOJIHSIEMA CIIELl. CIIyK0aMu 3apyOexHbIX rOCyJapCTB.

IIpumep 7. Bonpockl ¢ BLIGOPOM HECKOJIbKHUX BEPHBIX 0TBETOB U3 NPEA105KeHHBIX BADHAHTOB
AnropuT™MbI HIM(PPOBAHUSA MOTYT OBITh, COTIIACHO OOLIETIPUHSTHIM KIaCCU(PUKALIUAM:
CHUMMeTpUYHBIMU
C OTKPBITBIM KIIIOYOM
Onpenenennbivu B ctanaaptax [[OCT

1

2

3

4. Tlomy3akpbIThIMU
5. BpenonocHbiMU
6

Hcropuueckumu

IIpumep 8. Bonpocsl ¢ BbIOOPOM BceX BEPHBIX O0TBETOB U3 MPeEAI0KeHHBIX BADUAHTOB
Bri6epute Bce MOHATHS, SBISIONIUECS BUAaMU KHOepaTak.

DDOS-ataka

Dpox

DOS

ATaka c UCIOJIb30BaHUEM METOIOB COIMALHON WHKEHEPUHN

APT

I L T D

OtpaBnenue nanabIx mojenu M1
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IIpumep 9. 3ananus OTKPHITOro THUIA, HATIPUMEP HA IEKOTUPOBAHUE HEM3BECTHOrO IKdpa
Ha nepemene Oner Haiien B IKOJIbHOM KOPUIOPE OJOKHOT C 3aIUCHIO:

Tom, kmo cmodxcem npouecms 3MOM MEKCM U OCMABUMb HA MOM Jice Mecme 3auuUpposanHyo
mem dice wu@dpom 3anucky ¢ mexkcmom «Mens 308ym <enuwiu ceéoe uMsA> U s NPoUes MeKCcm,
mpembe Cl1080 C HAYANA - <GNUWU MPembe CL060 C HAYALA™» NONAOem 6 WKOIbHYIO KOMAHOY
ONUMNUAOBL.

Dxummezyd, buy YEHMYUAICUMMAO CYXON CULLHP CUMO e mybmawv nyscexev. Oy myvec, yyyéummy
JACY AHCXUCO IYYXCYIIC, NY3UE HCUUUX YYuxoyep Hctiyd uyc v Pxuéyo Xuxictp, xemeniceoyd yé wuiiya,
VI 02cpOpY0 CMiL AHCy Ymil HC yecav uboHcypoynHv yéxemes.

ITomoruTte Onery COCTaBUTB 3aIIUCKY-OTBECT

C3U - CETEBOM J0O30P

(9-11 kaacenl, KoMnbOTEpHAas Gopma)
ToBapui, HaM CpPOYHO HYKEH MJOCTYH A0 KoHconu ynpasienus Ilpennpustuem. OmgHako
aTaKOBaHHBIC POOOTHI BCE OOJIOKUIIM CBOMMH CIIOSIMU 3aluThl. Haliim B HUX Jla3eliky W y3HaW ¢
KakUM aJIpeCcoOM W IPOTOKOJIOM IPHKIATHOTO YPOBHS MOXKHO TPOHTH CKBO3b ATy 3allUTy 3T0
YPOBHSI.
dopwmar daara: vsosh{ip_protocol}. [Tpumep: vsosh{192.168.1.0_http}
PexomeHyemble yTHIINTHL: iptables
I{enb paboTHI: OTYYEHHE KOPPEKTHOTO (hriara

Kpurepuii onienku: ¢uar B popmare: nperocTaBieHne NpaBUIbHOrO (hiara

Pemenue onennBaercs aBTroMaTruecku Ha [lnatgopme no daxry nmpenocraBieHus guara.
[TpaBriIbHOE pelIeHNE U X0 PaCCyKACHUMN:

[TepBoe mpaBuIIo 3ampernaet Bce, kKpome auamazona 172.20.30.8-172.20.30.14

Bropoe npasuiio 3anpemtaer 172.20.30.10

Tperbe npasuio 3anpemaet 172.20.30.12

Yerseproe nmpasmiio 3anpenraet 172.20.30.9

Tperbe mpaBuiIo B SIBHOM BHJE paspemiaer Bce ICp coemuHenus k 3389 mopry auamna3zoHa
172.20.30.10/31 - ¢

172.20.30.10 mo 172.20.30.11

B iptables, ecau mpaBusoM Bbllle makeT ObLI OTOPOIIEH, TO MpaBHiia HUXKE HE MPOBEPSIIOTCA. ITO
3HAYUT, YTO €IMHCTBEHHas BO3MOXHasi komOuHauus - 172.20.30.11 u 3389 nmopt - craHgapTHBIHA
nopTt cepuca rdp.

Otger: 172.20.30.11_rdp
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Reverse — 1 - MATPEIIIKA
(9-11 knmaccewbl, kKoMnbIOTEPHasi hopMa)
B nenpax Kowmruiekca XpaHATCS TalHBI, CKPBITBIE OT IMOCTOpPOHHUX Tua3. JlupektuBa P16/7
3aCeKpevyeHa BBICIIMM PYKOBOJICTBOM, HO ()parMeHT AAaHHBIX Mpocoumsics uyepe3 cucremy. Ero
pabouas craHuug OOHapyXeHa C EIMHCTBEHHBIM aKTHUBHBIM ¢aitiom. TBosi 3ajada, ToBapui,
UCCIIEIOBATh TMOMy4YeHHYI0 HH(popmanuio. KoMIieKkc paccuMThiBaeT HAa TBOU AHAIUTHYECKHE
CIIOCOOHOCTH.

[punoxenus: ¢aitn enc

Pemenue onennBaetcst apromarrdecku Ha [ImaTdopme mo gakty npemocraBieHus ¢uiara.
[IpaBubHOE pelIeHUE U X0 PacCy KICHHA:

[Tpunoxxenusiii B 3aganuu ¢aiin seisercs Habopom ASCII cumBoIIOB.

sh-5.2$ file enc
enc: ASCII text, with very long lines (65536), with no line terminators
sh-5.2% |}

Copeprrmmoe danna:

sh-5.2$%$ head -c 100 enc; echo
VmOwd2QyUX1VWGXxWVOd4V1YwZDRWMVL3WKRSVOIWbDNXalJTVjAXV2JETLhhMUpUVmpBeFYySkVUbGhoTVVWVVZtcEJLRLLSU2tW
sh-5.2% |

Hcxons u3 Toro, 4to copepkumoe Qailyia COCTOUT TOJIBKO U3 JIATUHCKUX OYKB BEPXHETr0 M HUYKHETO
PETUCTPA, a TAKXKE JUIM  HA CTPOKH KpaTHa 4, MOXHO MPEAIIOJIOKUTD, YTO IPEJOCTABICHHBIN

¢aiin 3akoupoBaH ¢ moMoIsio base64 Ilonpodyem ero 1eKoIUpOBaTh:

sh-5.2$ cat enc | baseé4 -d | head -c 400; echo
VmBwd2QyUXTLVWGXxWVOd4V1YwZDRWMVL3WKRSVOIWbDNXal1lJTVjAxV2JETLhhMUpUVmpBeFYySkVUbGhoTVVwVVZtcEJLRLLSU2tW
VWJHaGUVL1Z3V1ZadGNFSmxSbGwlVTJOVIZXSkhhRz1VVmxaM1ZsWmFkROSGU214U2JHdzFWVEowVjFaWFNraGhSemxWVm14YUBx
WnNXbUZrUjA1R1IUYyMTRVMkpIZHpGV1ZFb3dWakZhVOZ0cmFHaFNLbXhXVmBxNFLVMHhXbkSYY1VaclVqQTFSMVVSTVRSVkircEla
SHBHVjFaRmIzZFdhalpoVjBaT2NtRkhhRk5sY1lhoWFZtMHhORmXWTUhoWGJrNVL1ZbFZhY2xWcVFURTNNVLY1VFZSU1ZrMXJjRWxh
sh-5.2% |}

Hcxoast u3 Toro, uto mporpamma base64 He 3aBepimimiach ¢ OMIMOKOW, W Mbl MOJTYYHIH
OCMBICJICHHBIHM TEKCT, MOYKHO 3aKJIFOYHUTh, YTO HAIle MPEAINOJIOKEHNE ObIIIO BEPHBIM.

Taxke moJlydeHHass B pe3ylbTare ACKOAMPOBAHUS CTPOKA TOXE OYEHb IIOX0XKAa Ha CTPOKY
3aK0IMPOBaHHYIO base64.

HasBanwue 3agaun - Matreshka mamexaet HaM Ha TO, YTO JAHHYIO ONIEPAIHIO HYKHO ITOBTOPUTH €IIIE
HECKOJIBKO pas3.

Y no6Hee Bcero 3To OyIeT c/enaTh ¢ HCIOJIb30BaHHEM HeOOJBIIIOro ckpunTa Ha python:
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C31 -1 - AHKJIAB

(9-11 kmacceobl, koMnbIOTEpPHasi opMma)

ToBapumny odumep! Ham arerr-po6or B Boar-Tek mepemanm B MOCOABCTBO  (UICHIKY C
3amupoBaHHbIM (aitnom. Cuutaem, 4TO Ha HE MOTYT OBITh JAHHBIE O CEKPETHOW OpraHu3aluu
«AnHknaB» — TaliHON BoeHHO-nonutHueckoi opranuszanuu CIIIA. Ilpocum okaszarh momonis B

pacmudpoBke ¢aiiia 1 TOUCKe B HEM CEKPETHON MHGOpMAITUH.

Pexomenayembie yruiuthl: 0penssl, bash.

[{eab paboThL: OTyUeHUE JOCTyNa K duiary.

KpuTepuii OlleHKH: TPEI0CTABIICHUE TPABUIIBHOTO uiara.

3amaHue HalleJIeHO Ha BBISBICHUE Y YYACTHUKOB HaBBIKOB PaOOTHI ¢ IMUPPOBLIMU CepTU(DUKATAMH,
CTaHJAPTHBIMHU YTHJIMTaMH 15 mupoBanus B Linux.

YyacTHHKaM B SIBHOM BHUJIEC BBIIAH KOHTEHHEpP C cepTU(HUKATAMH OTKPHITOTO KJIF0Ya U 3aKPBITHIM
kimouoM. @opmar PKCS #12 co3maH MMEHHO JJIsi TOTO, 4TOOBI NEpeaaBaTh BMECTE 3aKpBITHIM
kiou u ceprudukarsl. [IpocToii mpoBepkoii (openssl win MeHemkepoM cepTU(HUKATOB) MOMKHO
yOeIuThC B HAJMYMM B KOHTEWHEpe Kioda. 3ajada TOJIbKO €ro HM3BJI€Yb M IPUMEHUTH IS
nemuppoBaHusL.

3TO MOXKHO cJlieaTh ¢ MOMOIIbIO HECKOJIBKUX KOMaH/ (CM. HUXKE).

[Tpuuém mapoinp AemmppoBaHus Kitoya IMpuBeleH B Qailnax 3anaHus (october), a Koy skcnopTa
3aKpBITOTO KJII0Ya HY>KHO OBLJIO HaWTH mepedbopoM (ecTb B CTaHAAPTHBIX (Qailnax cinoBapeit kali
(cmoBo golden B (aitmax /usr/share/wordlists/metasploit). [Taponp skcmopra kitoua OBLT JaH B

IIOJCKa3Kax.

PedepencHbie KOMaH b 7151 PEIICHUS 3a1aHUS:

openssl pkcs12 -in final.p12 -out final.key -nodes -nocerts

openssl pkes12 -in final.p12 -out final.pem

openssl smime -decrypt -binary -in msg.enc -out P.png -inform DER -inkey final.key

[Tocne nemmmdpoBaHus yYaCTHUK IMOJydyall OTKPBITKY ¢ ¢oto npesuneHTa CILIA ¢ ero cekpeTHbIM

¢dmarom (3akpaieH B pazdope).
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My personal pass is
vsosh({s ¢

P11}

Start THE OPERATIN NOW!
All the gold from the bullion depository at Fort Knox M
BE secretly transferred to Vault 79 by military forces to
as safe storage and to be used as the basis to rebuild the
United States and its economy. The number in Vault 79's
designation is chosen in reference to the atomic number

gold, the precious resource that the Vault was designed t{

store and protect.

The Soviets with new robots with Atomic Hears are too
strong (like The Hog-7 Hedgie and others).

We MUST speed up our preparations to the WAR!

My personal pass code to the Vaultis
vsosh{sOviet_robots_attack1!}

resident Thomas Eckhart
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[Tpunoxxenne 1

MeTonnyeckne peKOMeH/IalHM 0 Pa3padoTKe MaTepHAJIOB 3aa4 /s pelleHus

€ MCN0JIb30BAHNEM YHUBEPCAJIbHBIX A3bIKOB NPOrpaMMHPOBAHUS
IHoaroroBka ycjioBus.

1. Bcé, He oTHOCsIIeecs: COOCTBEHHO K TTOCTAHOBKE 33J[a4d, — IPEIBICTOPHS, JICTEH/IA U T. T1.
— JIOJDKHO HaXOOUThcsd HE Oojiee 4eM B OAHOM ab3ame. DTOT ab3al JOJDKEH HITH TEepPBBIM.
B nanpHeiimem JormyckaeTcss HMHOTJA BCTaBIATh MOTHUBUPYIOIIME TPEAJIOKCHHS, CBS3aHHBIC
C JIereH10H, HO He OoJiee OJJHOTO MOAPS, U B LIEJIOM UX JIOJIKHO ObITh, KAK MOXHO MEHBIIIE.

2. Jlerenna noyKHa BBOJUTH MOTHBALIMIO B IOCTAHOBKY 3aJlaud, HO HE 3aTYMaHMUTb €€ U He
BBOAUTh B 3a0myxnaeHue. JKemarenbHO, YTOOBI JIereHJAa HE COJAEp)Kala OTAEIbHBIMU
NPEUIOKEHUSIMH CBEICHUH, HE TPEOYIOMUXCS Il TOCTAHOBKH 3aJauu.

3. YcnoBue 3amauM JOJDKHO OBITh IOCienoBaTesbHBIM M uéTkuM. Hukakas ¢pasza He
JOJDKHA  JIOMYCKaTh HEOJHO3HAYHOTO TPAKTOBaHMA. TEPMHHBI H  ONPEACTICHHUS MOXKHO
UCTIOJIB30BaTh TOJIBKO TOcie WX BBeaeHUs. [lo mepe dTeHus ycloBHsI y y4YacTHUKA JIOJDKHA
HOCJIEI0BATENNBbHO CKJIAAbIBAThCS KapTHHA TOT0, YTO TpeOyeTcs Cienath.

4. Cnenyer MCIIONB30BaTh IPOCTble W MOHATHbIE (pas3bl, KU30eraTb BUTUEBATOCTEH U
JUITMHHBIX CII0KHOTIOYNHEHHBIX TPEIIOKEHHN.

5. YcnoBue 3aauu TOJDKHO OBITh TPAMOTHBIM M HE JIOJDKHO HCIIOJIb30BaTh NMPOCTOPEUHBIX
BBIPAKECHUM.

6. He momyckarorcsi cCOkpamieHust, KpoOMe «d T. TL.» U «H T. A.» (2 9TH BBIPAKECHUS TOXKE HE
PEKOMEHIYeTCS NCIIOIh30BaTh B YCIOBUSX). ClleAyeT MUcaTh MOIHOCTBIO «TO €CThY, «TaK KaK.

7. ITocnegnuii a0zarl yCIOBUSL JIOJDKEH PpE3IOMHUPOBATH YCIOBHE U emE pa3 uETKO
(bopMyaMpoBaTh, UTO TPeOyeTCs CAenaTh.

8. JIms Bcex 3amad COPEBHOBAHHMSA PEKOMEHAYETCS BBIOpAaTh EOWHBIA CTHIb — JHOO
0e3nuyHOoro oopaiieHus («TpedyeTrcss HauTHY», «TpedyeTcs BBIBECTHY ), JIMOO JIMYHOTO («HAMAUTEY,
«BBIBEINTEY). B 1F000M ciTydae B paMKax OJTHOTO yCJIOBHUS TOYHO JIOJIKEH OBITh €IMHBINA CTHJIb.

9. Paznen «®opMaTr BXOAHBIX JAHHBIX» JOJDKEH coJepxkaTb (hopMaT BXOJHBIX JAHHBIX U
orpanndeHusi. OH HE JOJDKEH MOSACHATH 3a/lauy WM BBOAMTH JIOTOJHUTENIBHBIE YCIOBHUS, KpOME
YHCIIOBBIX OTrpaHWYEHW Ha BXOJHBIE NaHHBIC. [Ipoume orpaHWYeHHsT HAa BXOJHBIC JTaHHBIC
(HampuMep, BO3pacTaHHe MAacCHBA) JOJDKHBI OBITh TaKXKe MPOIMCAHBI B OCHOBHOM YCJIOBUH (XOTS U
JIOJKHBI OBITH TIOBTOPEHBI €111e pa3 B pasjeine «DopMaT BXOIHBIX TaHHBIX)).

10. Pazngen «®opMaT BBIXOJHBIX TaHHBIX» JOJDKEH COJIEpKaTh OPMAT BBIXOIHBIX JaHHBIX.

B HéM Takxke MOXKHO elI€ pa3 HOBTOPUTD, YTO TpedyeTcss HAlTH.
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Oco0eHHOCTH IPH NOATOTOBKE YCJI0BHSA B cucTeMe BépeTku TeX.

11. ®opmynbl TOMKHBI OBITH 3aKJIIOUEHBI B CUMBOJIBI Jojutapa. OMUHOYHBIE MIEPEMEHHEBIE,
KOTOpble 0003HAYal0T MaTeMaTHYeCKUe OOBEKThI, ABISAIOTCS (QopmyinaMu. BykBbl, KOTOpble He
0003HAYaAIOT MaTeMaTHIECKHE O0BEKTHI, HE SBISIOTCS (POPMYIIaMHU.

Hammpumep,

VY Ietu $n$ nmopocsr — OK

VY Iletu N mopocAT — HENPABUIBLHO

Jlana ctpoka $s$ — OK

JlaHa cTpOKa S — HEMPaBHIILHO

Ha xonbuesoit qopore ropoaa N moctpousnu pa3sszky — OK

Ha xomnbiieBoii gopore ropoaa $N$ mocrpouu passsizky — HEIPaBHUIBHO

12.3HaKu TpeNuHAHUS, KOTOPbIE OTHOCATCSA K (OpMyse, IO/DKHBI OBITH BKITFOUCHBI
B (opmyiny. 3HaKM MPENUHAHHS, KOTOPHIE OTHOCATCS K MPEIUIOKCHUIO, HE JOJDKHBI OBITh
BKIIFOUCHBI B (hopMyTy.

Hanpumep:

3amansl Henslie yncia $m$, $n$ u $k$ — OK.

3amansl 1eibie yncia $m, n$ u $k$ — nenpasubHO.

3anaHo neroe uucio $n$ ($1 \le n\le 100$) — OK.

3amano nenoe yucio $n$ $(1 \le n \le 100)$ — nenpasuisHO.

[Tnomane Tpanenwu pasaa $(a + b)\cdot h / 28 — OK

[Tomas Tpanernuu pasaa ($a + b$)$\cdot h / 2$ — nenpasubHO

3amana mocienosarenapHocTs $a_1$, $a 2%, ..., $a_n$ — nenpasuisHo.

3amana nmocaenoBatenbHocTh $a 1, a 2, \ldots, a_n$ — OK.

13.He wcnone3yiiTe TpOrpaMMUCTCKHE O0O3HAa4YeHHS B (opMyliax, HCIONIb3YITe
MaTeMaTH4ecKue.

BriBeure $2n$ uncen — OK

Breisenute $2\times n$ gucen — OK (XOTsI B 3TOM KOHKPETHOM mpuMepe \times He Hy)KeH)

BeiBemute $2\cdot n$ umcen — OK (xors B 3TOM KOHKpeTHOM mpumepe \cdot He

HyxeH)BreiBenute $2*n$ uncen — HenpaBHILHO

BriBenure $2'n$ uncen — OK

BriBequre $2**n$ urcen — HempaBHIBHO

«Hckmoyaroriiee win» AByX drcen obo3nagaercs $x \oplus y$ — OK

14. CtpokoBble uTEpalIbl ClieyeT HaOupaTh MOHOIIMPUHHBIM HIpUdTOM, a HE HOopMyIIoH U
He MpocTo Tak. KaBbIUKM JOKHBI OBITh PYCCKUMHU << >> B PYCCKUX YCIIOBHUSIX U aHTJIMHCKUMHU

[

HANpaBJICHHBIMH B aHMiicKuX (paszax. J[BoWHYI KaBbIYKY (CHMBOJ C KojaoM 34) He
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UCIOJIb30BaTh. KaBbIYKM MOHOIIMPUHHBIMU HE JIENATh.

Hammpumep,

Briseute B Beixoanoi (aiin <<\texttt{Impossible}>>— OK

Brisenute B BeIxoAHO#H (aiin \texttt{<<Impossible>>} — nenpasuasHo

BeiBenure B BIxoHO# (haitn <<§Impossible$>> — nenpaBuisHO

BriBenute B BoIxoHOM (haitn <<Impossible>> — HenpaBuiabHO

15. ®parmeHThI TEKCTa, HE ABISIOMUECS (OpMyIaMH, HE CIIEAYET AeNaTh (OpMyIaMH.

Hammpumep,

B XXI Beke uzo6penu tenenopt — OK

B $XXI$ Beke u3o0penu TenenopT — HeMPaBUILHO

16. OnuHOYHBIE YHCIIA HE CIIEAYET AeaTh (POpMyITaMH.

Hanpumep,

B 1961 roay KOpwuii I'arapun noneten B kocmoc — OK

B $19618$ rony IOpwii ['arapun mosieresn B KOCMOC — HEPABHIBHO

17.YucnurensHsie oT 1 10 10 06b14HO nHIIyTCs TEKCTOM. bornbiine — ynciaom.

Hanpumep,

Y Bacu 6110 Tpu nopocénka — OK

Y Bacu 6bu10 3 mopoc€HKa — HEMPaBUIIbHO

VY Iletu 6bUI0 TP THICAYH MATHCOT IBEHAANATH TOPOCIT — HEMIPABUIBHO

V Ileru 6bu10 3512 mopocsat — OK

18.TlopsiakoBBIe YUCIUTENBHBIE C TTapaMeTpoM b0 Oenbimme 10 mumyres ¢ cyddurcom
«-¥» («-51») ¥ aHAJIIOTUYHO CKJIOHSIOTCA (TIepBast ri1acHas cy(dukca omyckaercs).

Hammpumep,

Beiseute $k$ B texcukorpadmueckoM mopsiike CTPOKy — HEMPaBUIILHO

Brisenute $k$-10 B ekcukorpapuueckom mopsiake crpoky — OK

Brieenute $k$-yro B iekcukorpaduueckoM Nopsiike CTPOKY — HEMTPABUIBHO

Beienute $k$-Tyro B ekcukorpaduueckom mopsiike CTPOKY — HEMPABUIILHO

Ommoka 6b11a B 112-i1 crpoke — OK

19. ®opmatupoBanue JOMKHO OBITH TONBKO BBICOKOYPOBHEBBIM M JOTHYecKHM. He
paspemaercsi  MCIOJb30BaTh  HHU3KOYpOBHEBOe (opMmaTupoBaHUe (3a1aBaTb  pa3Mephl B
CaHTUMETPaX/MUKCENAX U T.I.) JMO0 MPUMEHITh (OpMaTUPOBAHUE HE TI0 HA3HAUYEHHUIO (HAarpumep,
UCTOIb30BaTh \DiQ [t CO3/1aHuUs 3ar0JI0OBKOB H T. I1.).

20.B xauecTBe THpeE CielyeT HCIOJIb30BaTh TpU MHUHYca: ---. [lepen THpe cienyer cTaBUTh
Hepa3pbIBHBIM MpoOen. OOpatuTe BHHMaHWE, YTO TMEPEHOC CTPOKM MM Mpodesn mepen

HEPa3pbIBHBIM MPOOEIOM YHHMUTOXKAIOT €ro HEepa3pbIBHOCTh. TakKe MOMXHO HCII0JIb30BATh
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o0o3HaueHue IJisi TUpE ''--- (IBOMHAs KaBbIYKA W 3aT€M TPU MHHYCA), B 3TOM ClIy4ae Tepesl TUPE
CTaBUTCS MPOOEI.

Hammpumep,

HenrtyH - BocbMas mianeta COTHEUHOM CUCTEMBI — HEMTPABUIIHLHO

HenryH -- Bockmast mraneta COTHEYHON CHCTEMBI — HETIPABUIIBHO

HentyH --- BocbMas mianera COTHEYHON CUCTEMBI — HEMIPABUIHLHO

Hentyn~--- BocpMmas ruianera CosHeunol cuctemsl — OK

Hentyn "--- BocbMas mutanera ConHeunol cucteMbl — OK

HenrtyHn ~--- Bochbmast mianeta COTHEYHOM CUCTEMBI — HEMPABUIIBHO

21.OrpaHu4eHUs] Ha YHUCICHHBIC 3HAYCHUS MapaMeTpoB B (opMare BXOIHBIX JAHHBIX
MUIIYTCS B TOM JK€ MPEIUIOKEHUH, YTO U ONMHUCAHKE MECTa ATHX IMapaMeTPOB BO BXOJHBIX JaHHBIX,
B CKOOKax B KOHIIC.

B miepBoii CTpOKE BXOIHBIX JaHHBIX HAXOAUTCS 1es10€ 9rciio $n$ “--- koamuecTBO ropo108
($1 \le n\le 100%). — OK

B mepBoii cTpoKe BXOMHBIX HaHHBIX Haxoxutcs menoe yuciao $n$ ($1 \le n \le 100$) “---
KOJINYECTBO FOPOJIOB. — HEMPABUIILHO

22.Ecmu BbI 3amaére OrpaHMYCHUE Cpa3y HA HECKOJBKO MEPEMEHHBIX, MUIINTE UX Yepes3
3amaTyr0. B aToMm ciywae, eciin y Bac moApsa UAET HECKOJIBKO OJIOKOB OTPAaHUYCHUH, UX CIIEIyeT
pa3zienaTh 3HAKOM TOYKH C 3aISITOM.

B mepBoii cTpoke BXOJHBIX JaHHBIX HaxonsaTcs 1eible yumciaa $a$, $b$ m $c§ “---
KOJIMYECTBO TOPOJIOB, CEll M JiepeBeHb, coorBercTBeHHO ($1 \le a, b \le 100$; $1 \le ¢ \le 1000%). —
OK

B nmepBoil CTpOKe BXOAHBIX IaHHBIX HaxomsaTcs Ienble uucrna $a$, $b$ u $c$ "---
KOJIMYECTBO TOPOJIOB, Cell  JiepeBeHb, coorBercTBenHo ($1 \le a, b \le 1003, $1 \le ¢ \le 1000%). —
TUTIOXO, 3aIITasi UTPaeT pa3Hylo poib

B nepBoil cTpoke BXOIHBIX JaHHBIX Haxomdarcsa nensie uucaa $a$, $b$ u $c§ “---
KOJIMYECTBO FOPOJIOB, Cell U JepeBeHb, coorBeTcTBeHHO ($1 \le a \le 100$, $1 \le b \le 100$, $1 \le ¢
\le 1000%). — momycTrMO, XOTsI 4eM OoITbIIe OIOKOB OTPAHUUCHHUH, TEM TSKEIICE BOCTIPHHAMACTCS

23.Bcera craBbTe poben nepesi CKoOOKO B MPeIOKEHUH.

370 ycloBUe MOHATHOE (MBI HajieeMcs, UTO Tak U ecTb). — OK

D10 ycnoBue TOHSATHOE (MBI HAIEeMCs, 4YTO TaK M €CTh). — HENPaBHIbHO

Bo BTOpoii ctpoke Haxomurcs guciio $n$ ($1 \le n\le 1003$). — OK

Bo BTopoii ctpoke Haxoautest uncio $n$($1 \le n \le 1003$). — nHenpaBmiibHO

IIpumepsI B yc10BHH.

24.Tlpumepsl HEOOXOOUMO MOAOUpPATH TakKUM 00pa3oM, 4YTOOBI OHHM HPOSICHSIN
NOTCHIMAILHO MEHEe MOHITHBbIC (PParMeHThl YCIOBHS, IEMOHCTPUPOBAIN OCOOCHHOCTH BBOJAA M

BEIBOJA.
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25.0TBeT Ha TpUMEp HEOOXOIMMO TONYYUTh BpyuHyr. Ecmu 3TOoT mporece
HETPUBHAIILHBIN, TO CJIEIyeT HAUCaTh MOSCHEHUE K IPUMEPY, WK J00aBUTh KapTHUHKY.

26.Ecnu penieHue KIOpU BBIBOJUT JIPYrod OTBET HA  HPHUMEP, TO CIEAYET MPOBEPUTH
OTBET C HCMOJIb30BAaHHUEM IPOBEPSIONICH MpOrpaMMbl, YTOObI YOEAUTHCS, YTO OTBET B YCJIOBHH
IIPABUJIBHBIN.

27.Jlyuiie moOupath MpUMEPhl Ha BCE BO3MOJKHBIE CIIydyau B PELICHUH, KPOME BapUaHTa,
KOT'J1a OJTHA U3 IIeJIeH 3aja9i — IOTaJaThCsl O TOM, YTO TaKOW CTydail ObIBaeT.

28. [IpuMepoB HE TOJDKHO OBITH CIIMIIIKOM MHOTO.

Bbi0op orpaHuyYeHuii 1 HaNKcaHUe peleHusd.

29.Tlo kaxmol 3amaue AOHKHO OBITH pemeHne Ha Pascal , Python, C++ wmm Java,
KOTOpBIC HANMCaHBl €CTECTBEHHBIM 00pa3oM 0e3 HEaCHMITOTHYECKHX ONTUMHU3AlUN (Hampumep,
ObICTpOro BBOJA) M yKiaabiBatoTcsa B TL ¢ ABYXKpaTHBIM 3amacoM. PekomMeHayeTcsl UCIoIb30BaTh
JUTST HAlMCaHWS JSTAJIOHHOTO pelleHus s3bIKk Python, kak HamOojee MeVICHHBIM W3 BCeX
pacrpoCcTpaHEHHBIX SI3BIKOB.

30.Ecnmu  Oonpiime oOrpaHWYEHUs HA pa3Mep BBOJAa HE SBISIIOTCS HEOOXOJIMMBIMHU
JUIsE  OTCEYeHHUS HeIPPEKTUBHBIX aNTOPUTMOB, CIEAyeT JelaThb JOCTaTOYHO MalleHbKHE
orpaHuueHus1, 4ToObl nmporpammsl Ha Python sierko yknaasiBanucs B TL.

Hanucanue npoBepsitouieii nporpaMmbl.

31.1IpoBepstonryr0 TporpamMmy pekoMeHayercs mnucarb Ha C++ ¢ HCIOJIb30BaHUEM
oubmmoreku testlib (https://github.com/MikeMirzayanov/testlib).

32.B menoM peKoMEHJYEeTCs HCIIOJIb30BAaHHWE CTAHAAPTHBIX IMPOBEPSIONIUX MPOTrpamMM
u3 noctaBku testlib ans C++ u/unu BctpoeHHsix B Polygon.

33.IIpoBepstommas mporpaMma He JO/DKHA MPEIIoJiaraTb HUYEro O TOM, YTO BBIBEAYT
ydacTHUKU. Bee nomkHo mpoBepsThes. B wacTHOCTH, (HO HE TONBKO!):

— Eciu BRI XOTUTE CO3/1aTh MAaCCHB/BEKTOP pa3Mepa, KOTOPBIA BBl TPOUUTAIN M3 BBIXOIHOTO
¢aiina yyacTHUKA, IPOBEPHTE €ro Ha KOPPEKTHOCTH.

—Ecmu BB XOTHTE OOpPaTHTHCS IO WHACKCY B MACCUB, a HMHJIEKC BBl TPOYHTAIN
U3 BBIXOAHOTO (haiiia y4acTHUKA, TPOBEPHTE €T0 Ha KOPPEKTHOCTb.

— Ecnu BBI XOTUTE JIeNaTh OMEpanuu ¢ YUCIaMHU, KOTOPHIC BBl MPOYUTAIH W3 BXOJIHOTO
¢aiina yuacTHUKA, YOSIUTECh, YTO Y Bac HE OYyJIET MEePENOTHEHHUS.

—Ecnu BBl mpouynTany W3 BBIXOAHOTO (aiia CTPOKy, KOTOpas, MO YCIOBHIO, JTOJDKHA
YJIOBJICTBOPATH HEKOTOPBIM YCIOBHSIM, ITPEK/IE Y€M ITO UCTIOIB30BaTh, IIPOBEPHTE 3TO.

IloaroroBka TecTos.

34.TlepBbIe HECKOIBKO TECTOB JIOJDKHBI COBIA/IATh C TECTAMU M3 YCIOBUSI.

35.He pexoMmeHayeTcs WCIONB30BaTh «MYJIBTHUTECTBI», TO €CTh HECKOJBKO TECTOBBIX
HAOOPOB I OJTHOTO 3aITyCKa IMPOrpaMMbI, TaK KaK OIMMCAHWE MYJIbTUTECTOB 3aIyTHIBACT YCIIOBUE

HOIlpO6HOCT$IMI/I, HC UMCIOIINMMU OTHOIICHUA K COACPIKAHUTIO 3a/1a4H.
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36.bonpimme TecThl HEOOXOJUMO CreHEpUPOBATh, TEHEPATOpP TECTOB MOXKHO, HAIPHMED,
nucath Ha C++ ¢ ucnonb3oBaHueM 6ubauorek testlib.

37.TecTpl TOMKHBI OBITH KOPPEKTHBIMH TEKCTOBBIMH (aitiamu. Kaknast cTpoka, BKIIOUYas
MOCIIEAHIONO, I0JKHA 3aBEPIIATHCS IEPEBOJIOM CTPOKH.

38. TectupoBanue MoOXeT HpoBOIUTHCS Kak mox Windows, Tak u mon Linux. IlepeBon
ctpoku nog Windows 3amgaércs nsyms cumBonamu: 13 u 10 B atom nopsake. [lepeBosa cTpoku mox
Linux 3agaércs ogaum cumBoiioM ¢ kogom 10. IIpu reneparuun nogq Windows TOKHBI TOTY4aThCs
daiiner ¢ Windows-tiepeBogaMu CTpOK, a Ipu reHepanuu o Linux — ¢aiutel ¢ Linux-nepeBogamu
CTpOK.

— B nporpammax Ha C++ “<< endl” m “\n” B “cout << “ m “printf” BBIBOAST MpaBHILHO.
CrieruanbHO BRIBOAUTE “\r”” He Hazo!

—B nporpammax Ha Java println BeiBoguT mnpaBwibHO. Eciy Bl BBIBOJHMTE C MOMOIIBIO
printf, To Ha0 BEIBOAUTH “%n”, a HE “\n” .

—B mnporpammax wa Python print BeIBOgMT OaHY CTpPOKY MpaBUIIbHO, Writ€ BBIBOIMT
NpaBUIBHO, €Ciik BbI muieTe “\n”. He ucnonb3yiite print 1uist BeiBosia 00Jiee 4eM OIHOW CTPOKH.

39.Ecnu nHOEe HE OroBOPEHO SIBHO B YCIIOBUU 33/1a4H, TECThI JOJKHBI YIOBIETBOPATH
CJIEYIOIIUM YCIIOBUSIM:

— B CTPOKax He JIOJKHO OBITH MTPOOEJIOB B Hauase Uil B KOHIIE;

— B TeCTax He JOJDKHO OBITh ITYCTBIX CTPOK, B TOM YHUCJIC B KOHIIE (aiina;

— B TeCTax He J0JDKHO OBITh JBYX MPOOENIOB MOAPS;

— B TeCTax He JIOJHKHO OBITH CUMBOJIOB C KOJIAMH MEHbIIIEe 32, KpOME MEPEBOIOB CTPOK, U
CHUMBOJIOB C KoJiaMu Oosbie 126.

40. lanHbie BO BXOAHOM (haiiine JOIDKHBI OBITH pa3OMTHI Ha CTPOKH B TOYHOCTH TakK, Kak
OTHCAHO B YCJIOBHHM 3a/1aud. JIMIIHUX TaHHBIX B T€CTaxX ObITh HE JOJDKHO.

41.T'enepaTop TECTOB AOKEH OBITH JeTEPMUHUPOBAHHBIM. OH JOJKEH BbIAABATh OJHU U TE
K€ T€CTHI IPU MOBTOPHBIX 3aMTyCKaX.

42. PexOMEH/yeTCsl UCTIOIh30BaTh POBHO OJWH M3 JABYX MOIXO/OB: “OJWH 3aIyCK — OJIHMH
TeCT  — TEeHepaTop BBIBOJUT POBHO OJIMH TE€CT Ha CBOM craHgapTHeld BbeIBOA WJIM “omun
TeHepaTop, BCE TECThl” — T€HEpaTop BBIBOAMT BCE TECTHI B (ailibl {HOMEp TecTa} B TEKYLIUil
karasior. Bo BTopom cirydae He ciaeAyeT UCI0Ib30BaTh PYUHBIE TECTHI.

43.TecThl JTOJDKHBI, 10 BO3MOXHOCTH, TMOKPHIBATH BCE KpaWHHE CIydad, B YAaCTHOCTH,
co/iepaTh MUHUMAJIbHBIE U MAaKCHMAJbHBIE TMOIXOAIINE I0J] OTPAHWYCHUS] BXOJHBIC JTaHHBIC,
KpaitHue u ocoOble ciydyan. He pekoMeHayeTcs: OrpaHMYUBaTHCS CIIyYaliHBIMHU T€CTaMU.

Hanucanue BaJanaaTopos.

44.]Ins wm30exaHus OIMUOOK TIPU TOJATOTOBKE TECTOB PEKOMEHIYETCS HCIIONIbh30BaTh

BAJIMAATOPLI — CIICHUAJIBHBIC TPOTPAMMBI, IPOBCPAIOIINEC KOPPEKTHOCTL TCCTOB.
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45.Banugatop MOXeT OBbITh HalKMCaH Ha JI000M s3bIke MporpaMmupoBaHus. Ecnu Bb
roToBUTE 3a1auu He B Polygon, TO CKpUNT reHepanuu TECTOB JOJKEH TaKKe KOMIIMIMPOBATH U
3aIyCKaTh BAIMIATOP.

46.BanugaTop NpUHUMAET Ha CTAaHAAPTHBIM BXOJ TECT U BBIXOAUT ¢ KojgoM 0, eciu TecT
KOPPEKTHBII, MHau€ BBHIXOAUT C HEHYJIEBBIM KOJOM. lIpy 3TOM B cTaHAApTHBIN BBIBOJ OH MOYKET
HalnMcaTh ONMCAHUE OIINOKY.

47. ]Ins HanmucaHus BaJIMATOPOB MOXKHO IIPUMEHSTH OnbmmoTeky testlib.
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[Tpunoxenue 2

PexomeHnyeMble MHTEPHET-PecypPChl ISl CKAYMBAHMS M YCTAHOBKH IIPOrPAMMHOI0
o0ecrieyeHust

HpOl"paMMHOG O6CCHC‘I€HI/I€, PEKOMEHAYEMOE JIs1 HCIIOJIB30BAaHUA Ha OJIMMIIMAIC,
pa3sMenaeTcs Ha CIeAYOIUX CalTax:

— MinGW GNU C++ — https://sourceforge.net/projects/mingw-w64/;

— Free Pascal — https://www.freepascal.org/;

— Microsoft Visual C++, C#, - https://visualstudio.microsoft.com/ru/vs/ (meob6xommumo
ucnonbp3oBats Community edition);

— Visual Studio Code — https://code.visualstudio.com/. Jlns pa®oThl JaHHOH Ccpeas
pa3paboTKN HEOOXOIUMO OTAEIHHO YCTaHOBUTH s3bIKM mporpammupoBanus (GNU C++, Python u
T. ,Z[.) U II0CJIC JTOro IIo[4 JIOTMHOM YYA4CTHHKaA OJUMIIMAAbl YCTAHOBUTH [JOIIOJIHUTCIIBHBIC
pacimupeHus Ul MOAACPIKKH S3BIKOB MporpaMMupoBanus. Pexomenayrorcst pacmmpenust «C/C++
Extension Pack», «Python Extension Pack»).

Jlia npouns onumnuans! «McKycCTBEHHBIM HHTEIUIEKT» PEKOMEHYETCSI KOMILIEKT
pacuupenuit «Jupyter». O6parure BHUMaHUE, AJIs MPOBEACHUS TPOQPHIIS OTUMITHABI
((I/ICKyCCT BE€HHBII UHTEIIEKT) PEKOMCHAYCTCA YCTAHOBKA JOIIOJHUTCIBHBIX OnoInOTEK JJIS SA3BIKA
nporpammupoBanus Python:

1. ipykernel
pykernal
pandas
numpy
matplotlib
scikit-learn
scipy
keras
tensorflow
. Optuna
. Imblearn
. Albumentations
. Xghboost
. lightgbm
. catboost
. ydata-profiling
— Oracle Java — https://www.oracle.com/java/technologies/downloads;
— OpenJDK Java — https://openjdk.org/projects/jdk/20//;_
— Python — https://www.python.org/;
— Pascal ABC.Net — http://pascalabc.net/;

— Code::Blocks — http://www.codeblocks.org/;
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— IntelliJ IDEA — https://www.jetbrains.com/idea/;
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— PyCharm — https://www.jetbrains.com/pycharm/;

— CLion — https://www.jetbrains.com/clion/;

— Wing IDE — https://wingware.com/;

— Sublime Text — https://www.sublimetext.com/;

— Vim — https://www.vim.org/;

— Far Manager — https://www.farmanager.com/;

— Geany — https://www.geany.org/.

— Libre Office: https://ru.libreoffice.org/

— Bupryanpnas mammna VBox: https://www.virtualbox.org/wiki/Downloads

— ITnadropma CTFd ¢ ycranosnenusim moayiteii Owl: https://vsosh.miem.hse.ru/

JIist ToCTyna y4aCTHUKOB K JOKYMEHTAI[MH PEKOMEH/IYETCS Pa3MECTHTh Ha KOMITBIOTEpax
YYaCTHUKOB WJIH B JIOKAJILHOM CETH JIOKAIBHbIE KOIIHH:

— JokyMeHTanuu 1o s3eiky C++, nanpumep http://cppreference.com;

— JoKyMeHTaiuu 1o 53Ky Free Pascal ¢ https://www.freepascal.org/docs.var;

— mokyMmenTtanuu 1o Java API ¢ https://docs.oracle.com/en/java/;

— JOKyMeHTaIuu 1o s13siky Python c https://docs.python.org/3/;

— JOKYMCHTAIWHU I10 APYTUM JOCTYIIHBIM SA3bIKaM IIPOrpaMMUPOBAHUA.
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[punoxenne 3

CcBLLIKH HA CTPpaHMIbI HIKOJBHOI'O U MYHHUIIUITAJIBHOTO0 3TAIIOB HEKOTOPLIX PETMOHOB
. Mocksa https://olympiads.ru/moscow/
. Cankrt-IlerepOypr http://neerc.ifmo.ru/school/spb/municipal.html

. Mockogsckas obsacts https://mosregolymp.mipt.ru/

. Omummuanel, mpoBoaumbie OLL «Cupuycy hitps://siriusolymp.ru/

1
2
3
4. Tlombopka 3ananuii U3 pas3Hbix pernonoB https://olimpiada.ru/activity/73/tasks
5
6

. Pernonanpable 3Tansl npouutslx jet mo npoduio «MHpopmannonHas 6e301acHOCTbY:

https://vsosh.miem.hse.ru /
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