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BBenenue

Hacrosmue metoauueckue peKOMEHJAalMM NpeAHAa3HA4Y€Hbl JJIs CIELUUAINCTOB OpPraHOB
MECTHOTO CaMOYIpaBJICHUS, OCYILECTBIIOUINE YIpaBlieHHe B cdepe oOpa3oBaHus, OpraHoB
nyOnuuHoil Binactu  (denepanbHOi TeppuTopun  «CHpPUYC», OCYIIECTBISIONIUX IOJTHOMOYHS,
MpeayCMOTpeHHbIE TYHKTOM 5 uvactm 1 cratem 8 denmepanpHoro 3akoHa «O denepaibHON
tepputopun «CHpUYC», PYKOBOJAUTENICH M COTPYAHUKOB OOIIE0Opa30BATENbHBIX OpraHU3aIui,
YJIEHOB KIOPU U aleJUSIIMOHHBIX KOMUCCUM, MHBIX KaTerOpui CIELUAIMCTOB, 3a/1eHCTBOBAHHBIX
IpU MOJATOTOBKE M IPOBEACHUM IIKOJBHOIO M MYHULHIAJIBHOIO 3TAalOB BCEPOCCUUCKOU
ONIUMITUMAbl IIKOJBHUKOB (nanee — BcOL, onumnuana). PexomeHnanuu cOCTaBi€HBI B
COOTBeTCTBUU C [IopskoM npoBeeHNs BCEPOCCUUCKON OJIMMITNA/b] IIKOJIBbHUKOB, YTBEPKACHHBIM
nprka3oM MunucrepctBa npocsenieaus PO ot 27 HosOps 2020 r. Ne 678 «O06 yTBepkIeHUA
[Topsiaka mpoBeneHHs] BCEPOCCUUCKON OMMIINAIbI IIKOJIbHUKOB.

Onumnuana no uHGOpPMaTUKE MPOBOAUTCS B LIEJSIX BBISIBICHUS U PA3BUTUS Y 00YYAIOIINXCS
TBOPYECKUX CMOCOOHOCTEW M MHTEpeca K Hay4YHOW (Hay4HO-HCCIEIOBATEIHCKOM) AESITEIbHOCTH,
IIpOIaraH/ibl Hay4YHbIX 3HaHUH.

Onumnuana npooautcst Ha Tepputopun Poccuiickoit denepanumn.

PaGouum sS3bIKOM MPOBEACHUS OJIUMITUAIBI SIBISETCSI PYCCKUI SI3BIK.

Yyactue B OJMMIIMAAE WHIUBUAYAIbHOE, OJUMIMAIHbIE 3aJaHUS  BBIIOJHAIOTCA
YY4aCTHUKOM CaMOCTOSITEJIbHO, 0€3 TOMOIIM TOCTOPOHHUX JIHLI.

CpokH OKOHYAHUS STaloB OJIMMIIMAJbI: HIKOJIBHOTO 3Tama oJuMIuaasl — He mo3aHee 01
HOSIOpS; MYHUIIMTIATHHOTO ATara OJIMMITUAJIBI — HE TTo3Hee 25 neKadps.

[IxonbpHBIN TAl OJIUMITHAIBI TIPOBOJUTCS 10 3aJaHUsIM, pa3padoTaHHbIM it 5-11 Kkimaccos,
MYHUIIUTIATBHBIN — Juist 7-11 kiaccoB. YUYAaCTHUK OJUMITMAIBI BBITIONHSAET TI0 CBOEMY BBIOOPY
ONMMITHAHBIE 3a/laHusl, pa3paboTaHHbIE AJS KJ1acca, MPorpaMMy KOTOPOTO OH OCBAaWBaeT, WM JIJIs
Oonee crapmmx KiaccoB. B ciayyae MPOXOXKIEHHS YYAaCTHUKOB OJMMITHAJIbI, BBIMOTHUBIINX
3aJaHus, pa3paboTaHHble Uit 00Jiee CTapLIMX KJIACCOB MO0 OTHOUIEHHIO K TEM Kjlaccam, MPOrpaMMbl
KOTOPBIX OHU OCBAMBAIOT, HA CIEAYIOLIUHN 3Tall OJIMMIIMAbI YKa3aHHbIE YYACTHUKHU OJMMIIHA/IbI U
Ha CIEAYIOIIMX 3Tanax OJUMIIMA/bI BBIOJHIIOT OJUMIIMAJHBIE 3aJlaHus, pa3paOOTaHHBIE IJIs
KJIacca, KOTOPBIM OHU BRIOPATTU HA MPEABIAYIIEM dTAIe OTHUMITHAIBI.

Metoauyeckie pEeKOMEHJAlWU BKIIOYAIOT: METOAMYECKHE MOJIXOJbl K COCTaBJIECHUIO
OJIMMITMAJHBIX 3a/JJaHU{ IIKOJBHOTO Y MYHMIIMIIAJIBHOTO JTAaloOB OJIMMIIMAJbI, TPUHIIMUIIBI
(GbOpMUPOBAaHUS KOMILJIEKTOB OJUMIHMAJHBIX 3a/laHuii; HE0OXOJUMOE MaTepHalbHO-TEXHUYECKOe
obOecrieueHre ISl BBIMOJTHEHHUS OJMMIMAIHBIX 33JaHUM; TMEpeueHb CIPABOYHBIX MaTEpUANIOB,

CpE€ACTB CBA3HU U BJ'IGKTpOHHO-BI)I'-II/ICJ'II/ITGJ'II)HOI\/’I TEXHUKH, Pa3pCHICHHBIX K HCIIOJIB30BAHHUIO BO



BpEMsI TIPOBEACHUS OJIUMITHAIBI; KPUTEPHH U METOUKY OLICHHUBAHUS BBITIOJIHCHHBIX OJMMITHAIHBIX
3aJJaHuH.

JIONOHUTEIbHYI0O HHPOPMAIIHIO TI0 MPEACTABICHHBIM METOJANYECKUM MAaTepHUaIaM MOYKHO
HOJYYHTh IO 3JCKTPOHHOM MmouTe, 00paTUBIIKCEH 10 aapecy: infolymp@mail.ru B nienrpansayio
PEIMETHO-METOIUIECKYI0 KOMHCCHIO BCEPOCCUHCKON OJMMITHA/IBI IIKOJILHUKOB 10 HH(pOpMaTHKe

(manee — HITIMK).


mailto:infolymp@mail.ru

PA3JIEJ I

1. O0mue moJ1oKeHU

Bcepoccuiickas onuMmiiuana MIKOJIHHUKOB MPOBOAMUTCS B COOTBETCTBHUM C IPUKA30M
MunucrepctBa mnpocBenieHuss Poccuiickoit ®enepanun ot 27 HosiOps 2020 1. Ne 678 «OO06
yrBepxkaeHun I[lopsaka mnpoBeneHHs BCEPOCCHIICKOM OMMMMUAABI IIKOJBHUKOBY (Jaiee —
[Topsinok), mnpukasamu (pacHopsDKEHHSMM) OpPraHOB —MCIIOJIHMTEIBHOW BJIaCTH CyOBEKTa
Poccuiickoit ®enepannu, OCYHIECTBISIIOIIMMHU TOCYJapCTBEHHOE yIpaBlieHHE B  cdepe
obpazoBanus (nasee — OVIB), opraHoB nmyOauyHO# BiaacTu (denepanibHON TeppuTopun «CHpUyCH,
OCYIIECTBIISIOIIUX MOJHOMOYHS, MIPEeIyCMOTPEHHbIE TyHKTOM 5 yactu 1 crateu 8§ denepanbHOro
3akoHa «O ¢denepanpHoOit Tepputopuu «Cupuyc» (manee — OIIB «Cupuycy), JTOKaIbHBIMH
HOPMAaTHBHBIMH aKTaMU OPTraHOB MECTHOTO CaMOYIMPABJICHMS, OCYIIECTBISIOMIMMH YIPABICHUE B
cdepe obpazoBanus (nanee — OMC), u oOpazoBaTenbHbIX opranuzaiuii (qanee — 00).

Y4YacTHUK ONUMIUAABI BBHIIONHSET MO CBOEMY BBIOOPY OJMMIMAIHBIE 3aJaHMs,
pa3paboTaHHbIE AJIs KJlacca, IPOrpaMMy KOTOPOIO OH OCBAauBAET, UM /IS O0Jiee CTapUIMX KJIACCOB.
B crmydae mpoxoKIeHHSI YYAaCTHUKOB OJIMMITHAJIBI, BBITIOJNHSBINUX 3aJaHUS, pa3pabOTaHHBIC IS
0oJiee CTapHIMX KJIACCOB MO OTHOIIEGHHUIO K TEM KJlaccaM, IPOrpaMMbl KOTOPBIX OHHU OCBaWBaIOT, HA
CIEIYIOIIUNA ATal OJMMIIMAbl yKa3aHHBIE YYACTHUKHU OJIMMITMAABl M HA CIEIYIOIIMX 3Tarax
OJIMMIHUA/BI BBITIOJHIIOT OJIMMIIUAAHBIC 3adaHusi, pa3paboTaHHBIC I Kjlacca, KOTOPBIM OHH
BBIOpAIM HA TIPEABIAYIIEM dTae OJMMITHA/IBI.

He nomyckaercs moBTOpHOE y4yacTHE B COOTBETCTBYIOIIEM 3Tale€ OJIMMIINAAJIbI TEKYIIETO
y4eOHOTro0 rojia o OAHOMY M TOMY kK€ 00111e00pa30BaTeIbHOMY MIPEIMETY.

Opranu3aTopoM MIKOJIBHOTO U MYHHUIIMTAIBHOTO 3TanoB oyumnuaasl sisiercss OMC, OIB
«Cupuycy.

Opranuzatopy COOTBETCTBYIOIIETO Tana OJUMIIHAAbl PEKOMEHIYETCS:

1. Ynenuts ocoboe BHUMaHHUE:

— HEIOMYHIEHWIO KOHGIMKTa WHTEpecOoB NpU (OPMUPOBAHUU COCTABOB MPEAMETHO-
METOJUYECKMX KOMHUCCUH, JKIOPH M aNeUIAIIMOHHBIX KOMHCCHUN COOTBETCTBYIOIIMX 3TaroB
OJTUMITHAIBI;

— obecrieyeHHI0 KOH(PHICHIMANHHOCTH HH(pOpMaMK, CcoJepKaleiics B KOMIUIEKTaX
OJIMMITHATHBIX 3aJIaHUH;

— CO3/IaHUIO OJIArONPHUSATHBIX YCIOBHM JJIs1 paOOTHI OOIIECTBEHHBIX HAOIIOaTENICH,

— HCKJIIOYEHUIO BO3MOXXHOCTH JIOCTYNla I[OCTOPOHHUX JIMII B MECTa IPOBEICHUS
COpPEBHOBATEIILHBIX TYPOB M MECTa IMPOBEPKH BBITOJIHEHHBIX YYaCTHHKAMH OJTMMITHAIHBIX padoT;

— KOHTpOJIIO 3a COONIOZICHHEM TOpsAKa IPOBEIEHUs NpPOLEeAyp aHajliu3a OJIMMIIUAIHBIX

SajlaHI/II\/’I 1 ux pemeHI/Iﬁ, I10Ka3a BBIITOJIHECHHBIX OJIMMITHUAIHBIX pa60T n anennﬂum‘/i;
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— KOHTpomo 3a coOmroneHuem yuyactHukamu [lopsaka m TpeOGoBaHuit TpeGoBaHUS K
OpraHu3allil M IPOBEACHUIO COOTBETCTBYIOILIErO JTala OJMMIMAABI 1O KOHKPETHBIM
0011e00pa30BaTEIbHBIM [IPEIMETAM.

2. YCTaHOBUTH COOTBETCTBYIOIIMMH DPACHOPSAUTEIBHBIMUA JOKYMEHTAaMH IEPCOHAIBHYIO
OTBETCTBEHHOCTb WJIEHOB OPIKOMUTETOB, JKIOPH M aNE/UISILIMOHHBIX KOMUCCHM 3a coOitopeHue
[Topsinka, NOPUHIUIOB aKaJeMUYECKOH YECTHOCTH U obecreyeHue KOH(UIEHIUAIbHOCTH
UH(OPMALINH, COIEPIKAIEHCS B KOMIUIEKTAX OJIMMITHATHBIX 33 JaHHH.

B cootBercTBuu ¢ [Topsigkom opraHuzatopy HeOOX0IUMO:

— He no3jaHee 4yeM 3a 30 KajJeHJapHbIX AHEH MOATOTOBUTH U YTBEPAMUTH I'paUK MPOBEICHUS
COOTBETCTBYIOLLIETO ATala OJMMIIMAAbl B COOTBETCTBUM CO CpPOKaMHM, ycTaHoBieHHbiMH OUB,
OMC, OIIB «Cupuycy;

— He mo3JHee 4eM 3a 15 xaneHmaapHbIX JHEH 10 Hadalla IPOBEICHHS COOTBETCTBYIOIIETO dTara
OJIUMIIMAJbl YTBEPAMTb COCTAaBbl OPraHMU3ALMOHHOTO KOMMTETAa, JKIOpPH U  aleJUISLMOHHON
KOMMCCHUH 10 KQXJ0MY 00111e00pa30oBaTeIbHOMY IIPEIMETY;

— HE Mo3JHee YeM 3a 15 KaneHIapHbIX THEH MOATOTOBUTH U YTBEPAUTH CPOKH, PAaCIIUCAaHHE H
IPOJIOJDKUTEIBHOCTh  IPOBENEHHS] COOTBETCTBYIOIIETO ATana OJUMIIMAABI 10  KaXIOMY
o0mieo0pa3oBaTeIbHOMY —NpeAMETY, IepedyeHb MaTepHalbHO-TEXHUUECKOro 000pyroBaHMs,
UCMOJIb3YyEMOI0 IpU €ro MPOBEJCHHUH, NPOLEAYPbl PETUCTPALMM YYACTHUKOB OJUMIIMA[IBI,
COPEBHOBATENFHBIX TYpPOB, aHaJIN3a BBINOJHEHHBIX OJMMITMAJHBIX pabOT yYaCTHUKOB, ITOKa3a
paboT, a TaKkkKe pACCMOTPEHHs AaNeUAUi YYaCTHHKOB OJHMIIHAIABl O HECOTJIACHU C
BBICTABJIEHHBIMU OalljlaMu (Jjanee — anesuiinus);

— He To3[Hee 4eM 3a 15 KaleHJapHbIX IJHEW 0 MPOBEACHUS COOTBETCTBYIOIIETO 3Tama Io
KaX/IOMY IIPEIMETY MOJTOTOBUTh U YTBEPAMTH CPOKH BbIJIa4l OJMMITHAIHBIX 33aJJaHUN, KpUTEPHEB
¥ METOJIMKH OLIEHMBAHHS BHITOJIHEHHBIX OJIMMITHAIHBIX PaldoT;

— He mosmHee 4yeM 3a 10 KaneHZapHBIX JHEW J0 JaThl Havaja COOTBETCTBYIOIIETO dSTara
ONUMMHMAJBL (MTyT€M PpacChUIKM OQHUIMATIBHBIX MHCEM W/MIM MyONMKAUd Ha O(UIHAIBHBIX
UHTEpHeT-pecypcax) HH(popMupoBaTh pykoBoauteneir OO, pacroyioKEHHBIX Ha TEPPUTOPUU
COOTBETCTBYIOIIMX MYHHUIMITAIBHBIX 00pa30oBaHWil, YYaCTHUKOB COOTBETCTBYIOIIETO JTama
ONUMITHAJBl M WX POJUTENCH (3aKOHHBIX TIPEACTABUTENCH) O CpOKaX W MecTaxX MpPOBEICHUS
MIKOJIBHOTO W MYHHULMIAIBHOTO 3TaloOB OJMMIIMAAbI IO KaXJOMy 00I1e00pa30BaTeIbHOMY
npeamery, a Takke o llopsake UM yTBEpXKIEHHBIX HOPMATHBHBIX IPAaBOBBIX  aKTax,
PETIaMEHTHPYIONINX OPraHW3alMi0 M TPOBEICHUE MYHHUIIMITAIHHOTO JTara OJUMITHAABI 110
KaXJIOMY 00111€00pa3oBaTeIbHOMY MIPEAMETY;

— o00ecneunTh CO3JaHue CIEIUATbHBIX YCIOBUH I YYaCTHUKOB COOTBETCTBYIOIIErO 3Tama

OoJIMMITIUAaAbl C OrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA (L[anee - OB3) u HeTeﬁ-HHBaﬂHﬂOB,
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YUUTBIBAIOIIUX COCTOSHHE UX 3[0pPOBbsS, OCOOEHHOCTH HCUXO()HU3MUECKOTO PAa3BUTHUSA C YUETOM
tpeboBanuii [Topska;

— OpraHu30BaTh IIPOLENYPY IIEPECMOTPA UHAUBUAYAIBHBIX PE3yJIbTAaTOB B CIIy4ac BbIABICHUS
B IIPOTOKOJIaX JKIOPU TEXHUYECKUX OUIMOOK, JOMYILEHHBIX MPH MOACYETe OAIOB 3a BBHIIOJHEHHE
3aJJaHu#, U YTBEPKACHUS UTOTOBBIX PE3YJIbTATOB COOTBETCTBYIOLIEIO 3TAIa OJIMMIIMAJBI C YIETOM
BHECCHHBIX M3MCHCHMIA;

— YCTaHOBUTb KBOTY OOEAUTENEHN U IPU3EPOB COOTBETCTBYIOLIEIO ATAa OJIMMIIUA/IBL;

— B CPOK A0 21 KajeHIapHOro AHs CO JHS NOCIEAHEH NaThl IPOBEACHHS COPEBHOBATEIIBHBIX
TypOB YTBEPAHUTHb WTOTOBBIE PE3YyJIbTATHl COOTBETCTBYIOLIETO 3Talla OJIMMIIMAAbI Ha OCHOBAaHUU
IPOTOKOJIOB JKIOPH U OITyOJIMKOBaTh UX HAa CBOEM O(UIIMAILHOM caiite B ceTu MIHTepHeT.

Mertoanyeckoe  oOecriedyeHHe  IIKOJIBHOTO  JTama  OJMMIIMAIBl  OCYIIECTBISIOT
MYHUIUNAJIbHBIE TpeAMeTHO-MeToandeckue komucceun (nanee — MIIMK) no kaxaomy
00111€00pa30BaTEIbHOMY MPEAMETY.

MIIMK pa3paOaTeiBalOT OJIMMIMAIHBIE 3a/JaHUsl MIKOJBHOTO 3Tana OJUMIHNAAbI 10
Ka)KJ0My 00111e00pa30BaTeIbHOMY IIPEIMETY Ha OCHOBE COJIEpP KaHUs 00pa30BaTENbHbIX IPOrPaMM
OCHOBHOTO 00Ilero M cpeaHero oOmiero obpazoBaHusi 0a30BOro (yriyOJIeHHOTO) YPOBHA U
COOTBETCTBYIOLIIEH  HampaBlIeHHOCTH (mpoduist), KpUTEPUM M  METOAMKU  OLCHUBAHUS
BBITMIOJTHEHHBIX OJMMIIMAHBIX 3aJjaHUH (Jjajilee — KOMIUIEKThI OJJMMIINA/IHBIX 3a/laHui); TpeOoBaHuUs
K OpraHuM3aluyd W IPOBEACHUIO UIKOJBHOIO JTala OJUMIIMAABI 110 COOTBETCTBYIOIIEMY
0011e00pa30BaTeIbHOMY MPEAMETY C YU€TOM HACTOSIINX METOJUYECKUX PEKOMEHIaIuil.

Mertoanyeckoe obecredeHHe MYHUIUMNAIBHOIO 3Tama OJUMIMAJLl  OCYLIECTBISIOT
peruoHanbHble NpeaMeTHO-MeToaudeckue komuccuun (mamee — PIIMK) mno kaxaomy
0011e00pa3oBaTeIbHOMY IPEIMETY.

PIIMK  pa3pa0OaThiBalOT KOMIUJIEKTHI ~ OJMMIIMAJHBIX  3aJaHUM Ui TpPOBEIEHUS
MYHUIUIAIBHOTO 3Tana OJUMITHA/IbI TI0 COOTBETCTBYIOIIEMY 00IIe00pa30BaTeIbHOMY PEAMETY U
TpeOOBaHUS K OpraHu3allid M [POBEIECHUI0 MYHULHUIAIBHOTO JTana OJIMMIIMAIBI IO
COOTBETCTBYIOILIEMY 0O0I1€00pa30BaTeIbHOMY IPEAMETY C YYE€TOM HACTOSALIMX METOAMYECKHUX
PEKOMEHJALIH.

MIIMK u PIIMK npu paspabotke TpeGoBaHuii K OpraHu3and | HPOBEACHUIO
COOTBETCTBYIOIIMX D3TallOB OJUMIHNAAbI 1O KOHKPETHOMY 0011e00pa3oBaTeIbHOMY MpEAMETY
PEKOMEHIYeTCsI BKIIIOUUTD CIIEIYIONIYI0 HH(OPMALIUIO:

— TPOAOJKUTEIBHOCTh COPEBHOBATEIBHBIX TYPOB;

— MaTrepuanbHO-TEXHUYECKOe 00ecreyeHue;

— IIEpEYEHb CIPABOYHBIX MATEPUAIOB, CPEACTB CBA3M M DIIEKTPOHHO-BBIYHUCINUTEIBLHON

TEXHUKHU, pa3pCUICHHBIX K HCITOJIb30BAHHUIO BO BPEMs MPOBEACHHUA OJIMMITUA/IbI;
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— TOPAAOK NPOBEPKH U OLICHUBAHMS BBIIIOJHEHHBIX OJMMIIMAIHBIX 3aJaHN;

— OIHCaHUE NPOLEAYPhl AHATN3a OJMMIINAJAHBIX 3alaHUN U UX PELICHMH;

— ONHCaHUE MPOLEAYPHI TOKa3a MPOBEPEHHBIX PA0OT YYaCTHUKOB OJIMMITHAIBI;

— NOpAAOK IPOBEACHHSA AaleUILUA W IOABEIEHUS HUTOrOB COOTBETCTBYIOLLETO JTala
OJINMITHAIBI.

ITo pemenuto OUB, OIIB «Cupuyc» MIIMK mo kaxmomy o0meo0pa3oBaTeIbHOMY
npeaMeTy, MO KOTOPOMY IHPOBOJHUTCS OJUMIIMAAA, MOTYT HE CO3[aBaThCsi, a WX (QYHKIUH
BBINIOJHAIOT co0TBeTCcTBYIoIKE PIIMK.

JUia 1mpoBelcHMs COOTBETCTBYIOIIETO JTala OJIMMIIMAAbl HE Io3aHee Yem 3a 15
KaJCHJApHBIX JTHEH 0 Hayaia mpoBelneHUs (opMUpYETCS OpraHM3alMOHHBIA KOMHTET (Ianee —
OpPIKOMMTET), COCTOSIILIMNA HE MEHee ueM U3 5 uenoBek. B cocraB oprkoMuTeTa MOTYT BXOJIUTh
pykoBoauTen (3aMecturenu pykoogureneit) OMC, pykoBOOUTENN OpraHU3alMid, SBISIOLUECS
orneparopamMu  (KOOpPIAMHATOPaMH) COOTBETCTBYIOILEIO 3Tama OJIMMIHNAJbI, MPEACTaBUTEIN
angmunuctpauu OO, npeacrasutenin MIIMK u PIIMK, nenarorndyeckux, Hay4HO-TIe1arornuaecKux
pabOTHHKOB, a TaKXe MPEJCTaBUTENN OOIISCTBEHHBIX M HMHBIX OpPTaHU3allHii, CPEJCTB MAacCCOBOM
uHpopmanuu.

OprkoMHUTET COOTBETCTBYIOILETO 3Tala OJIMMIINA/bl 00ECIIEYNBACT:

— NPOBEICHHME OJMMIMAALI B COOTBETCTBUM C [lopsiiKOM, HOPMAaTHUBHBIMHU IPAaBOBBIMU
aKTaMH, pErjJaMeHTUPYIOIIMMU TPOBEACHHE COOTBETCTBYIOLIErO 3Tala  OJMMIMALLL U
JEHCTBYIOIIMMU HAa MOMEHT MPOBEACHHS OJMMIIMAABl  CAaHUTAPHO-3MUJIEMHOIOTHYECKUMHU
TpeOOBaHUSAMH K YCIOBHSIM U OpraHu3aluu o0ydeHHs B 00pa30BaTeNIbHBIX OpraHU3alusiX;

— cOOp W XpaHEHHE COrjacuil COBEPUICHHOJETHUX YYaCTHUKOB (pojauTenedl (3aKOHHBIX
IpeJICTaBUTENeN) Al HECOBEPUIEHHOJIETHUX YYAaCTHUKOB) Ha 00pabOTKY MEPCOHANbHBIX JIaHHBIX;
COIJIaCHsl ~ COBEPLICHHOJIETHMX  YYacTHUKOB  (poauTeneil  (3aKOHHBIX  IpeJICTaBHUTENEH)
JUIl HECOBEPIIEHHOJETHUX YYaCTHUKOB) Ha OOpabOTKY NEpCOHANbHBIX JIaHHBIX Ppa3pelIeHHbIX
CyOBEKTOM MEPCOHATBHBIX TAHHBIX JJISl paCIIPOCTPAHEHNUS;

— BBINOJIHEHUE TPEOOBAHUNH K MAaTEPUAIbHO-TEXHUYECKOMY OCHAILEHUIO OJUMIIMAAbI IO
KaX/I0My 00111€00pa30BaTeIbHOMY MTPEIMETY;

— uH(OpMUpOBaHME YYaCTHHKOB O CpOKax M MeCTax TMPOBEICHHUS  OJUMIIMA[IHI,
IPOJODKUTEIPHOCTH M BPEMEHM Hayaja BBINIOJHEHUS OJMMIIMAIHBIX 3a/JaHui, MpaBUiIax
O(QOpMIICHHS BBINOJIHEHHBIX OJUMIIHMAIHBIX Pa0dOT, OCHOBAHMSIX IJISl YAAJCHHUS C OJHMMIIMA[BI,
BPEMEHM M MECTE O3HAKOMJIEHUS C pe3ylbTaTaMU OJIMMIIMAJABI, MPOLENypax aHalu3a 3aJaHui
ONUMIIMAJBl U UX PELICHUH, TMOKa3a BBHIMOJIHEHHBIX OJMMITMAJHBIX DPAa0OT, MOpAIKE MOJaud U
PacCMOTpEHHMsI aleJuUIIui, B TOM YHUCJIE C HCIOJIh30BaHUEM HH(POPMAIMOHHBIX cTeHa0B OO —

IJIoMaa0K MpOBCACHUSA OJTUMIINAABI;
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— Ha3HA4YCHHE OPraHMU3ATOPOB B ayIUTOPUU NPOBEACHHUSA, BHE ayIUTOPUMN NPOBENCHUSA U UX
MHCTPYKTAX, BKJIIOYAIOLINI MpaBUiIa MPOBEACHUS OJIMMITNA/IbI, 0COOEHHOCTH MPOBEACHUS TYpOB
10 KaX/10My 00111€00pa30BaTeIbHOMY MPEIMETY, 005I3aHHOCTH YYaCTHUKOB M OPTraHU3aTOPOB;

— IPOBEICHHUE PETUCTPALMH YYaCTHUKOB OJIMMIINA/IBI;

— THUPaXUPOBAHUE MATEPUAIIOB B JICHb IIPOBEICHUS OJIMMITUABL;

— KOHTpOJIb COOJIOICHUS BBINONHEHHs yaacTHHKamMu [lopsaka u TpeboBaHM K OpraHu3aiuu
U TIPOBEJICHUIO COOTBETCTBYIOIIMX ATAMOB OJIMMITHA/IBI 110 KOHKPETHOMY 00I111€00pa30BaTeIbHOMY
IIPEIMETY;

— KoaupoBaHHME (00e3NMuYMBaHME) W JEKOJUPOBAHME OJMMIIMAJHBIX pabOT Y4YaCTHUKOB
COOTBETCTBYIOILIETO ATAIa OJIMMIIUAJIBL;

— CBOEBPEMEHHYIO Ilepeiauy 00€3IMUEHHBIX pad0T yYaCTHUKOB Y€HaM KIOPH JJIsl IPOBEPKHU;

— TOJATrOTOBKY M BHECEHUE JIaHHBIX B IPOTOKOJI MPEABAPUTEIbHBIX PE3YJIBTATOB;

— uH(}OPMUPOBAHHE YYACTHUKOB O PE3YJIbTATaX BBHIIOJHEHUS UMM OJIMMIIMATHBIX 3aJaHUA;

— TPOBEICHHME IPOLEAYp AHAJIU3a BBINOJIHEHHBIX OJIMMIIMAJHBIX 33JaHUNH M HUX pPELICHHH,
1oKa3a paboT y4aCTHUKOB;

— TPpUEM 3asBJICHUH Ha alleJUBALHIO0 OT Y4aCTHUKOB OJIMMIIAALBI;

— IPOBEJCHUE aNeUIALUi 110 KaXI0MY 0011e00pa3oBaTeIbHOMY IPEAMETY.

— XpaHeHHe padOoT yYaCTHUKOB OJMMITHA/IbI B TEYEHUE CPOKA, YCTAHOBICHHOTO OPIMOEIIBIO.

JUis npoBeAeHUsST COOTBETCTBYIOLErO JTama OJIMMIIMAAbI OPTKOMUTET pa3palaThiBacT
OpraHU3alMOHHO-TEXHOJOTMUYECKYIO0 MOJIEINb (Jlaiee — OprMOJIENb).

Oprmozens MpOBEACHUsT COOTBETCTBYIOLIETO 3Talla OJIMMITNA/IBI JOJKHA OBITh YTBEpXKIEHA
OMC, OUB unu OIIB «Cupuycy.

Oprmojiens MPOBEAECHNS COOTBETCTBYIOIIETO Tarna OJIMMIIMAIbl MOXKET COJIEPKATh!

— TOpAAOK OpraHM3alliM M IPOBEIEHUS COPEBHOBATENBHBIX TYpOB IO  KaXAOMY
00111e00pa30BaTeIbHOMY MPEAMETY;

— TOPSAAOK THPa)KUPOBAHMSI KOMITJIEKTOB OJMMITMAIHBIX 3aaHMi;

— TOPSAAOK pErucTpaluy yYacCTHUKOB OJTMMIINA/IbI;

— mnopanok uH(opMmupoBaHus pykoBoauteneir OO, pacmoNOKEHHBIX Ha TEPPUTOPHH
COOTBETCTBYIOIIMX MYHUIIUNAIBHBIX 00pa30BaHUI, YYaCTHUKOB OJMMIIMAABI U MX DPOAUTENEH
(3aKOHHBIX MpeACTaBUTENEH);

— OIHCaHuE MPOIEeaypbl KOIUPOBaHUS (00€3NMYMBAHMS) U JEKOJUPOBAHUS OJMMITHAJIHBIX
paboT y4yaCTHUKOB,;

— TOPAJOK OpraHMU3alUU MPOBEPKHU BBHIIOIHEHHBIX OJMMITHAIHBIX paOOT YUaCTHUKOB;

— TOPSAAOK OpraHU3aluy NpOoIeypbl aHaIN3a OJUMITNAAHBIX 3a/laHui U UX PELIeHHI;

— TMOPAOOK ITOKa3a BBINTOJIHECHHBIX OJIMMITMAIHBIX pa60T Y4aCTHUKOB;,
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— TOPSAAOK NMPOBEICHUS aneUISIIN;

— KBOTBI HAa  ydacTH€ B  COOTBETCTBYIOLIEM  JTal€ IO  COOTBETCTBYIOIIEMY
0011e00pa30BaTEILHOMY IPEIMETY;

— TOPSAAOK ompeeneHus nmodeauTeneil U Npu3EPoB COOTBETCTBYIOIETO Tara;

— TOPSAOK MOABEICHUS UTOTOB U HAarpa)XJAeHUs 1odeauTeneil u npu3Epos;

— MpOrpaMMy COOTBETCTBYIOIIETO 3Tara OJIMMIIHAIBL;

— (QunHancoBoe obecneueHne MPOBEACHUS COOTBETCTBYIOLIETO ATAra OJMMITAAIBI.

B coorBerctBuu c¢ IlopsiakoM coCTaB KIOPH COOTBETCTBYIOUIETO 3Tama OJMMITUA[IBI
dbopMupyeTcss U3 YUCIa MEJAaroruuyeckKux, HaydHO-NEJarornyeckux pabOTHUKOB, PYKOBOISILIUX
pabotHukoB OO, acnupaHTOB, OPIAWHATOPOB, MMOOCIUTENCH MEXKIYHAPOIHBIX OJUMITHA
IIKOJIBHUKOB M ToOenuTeneil u mpu3EpoB 3aKIIOUYUTEILHOTO dTana BCEPOCCHUHCKON OIMMITHAIIBI
HIKOJILHUKOB MO0 COOTBETCTBYIOIIMM 00111€00pa30BaTebHBIM MPEAMETaM 3aBEPIIMBIINX O0y4eHUE
Mo mporpamMmaM oO0IIero o0pa3oBaHUS U JOCTUTIIMX Bo3pacTa 18 JeT, a TakkKe CIelUuaIncToB,
o0nagaromux mpohecCHOHATLHBIMU 3HAHUSAMH, HaBBIKAMH U OIBITOM B c()epe, COOTBETCTBYIOIICH
0011e00pa30BaTEIbHOMY MPEAMETY OJUMITHAIIBI, U YTBEPKIACTCS OPraHN3aTOPOM OJTMMITHA/IBIL.

B cocraB Xiopu COOTBETCTBYIOILIErO 3Tama BXOAAT MpeICeNaTelb KIOPH, 3aMECTHTENb
npeiceaTeNs JKIOPU U YICHBI KIOPH.

Xropu COOTBETCTBYIOIIETO TAIa OJIMMITHAIBL:

— OCYUIECTBJISIET OLICHUBAHKE BHIMOJIHEHHBIX OJIMMIIHATHBIX pab0T y4aCTHUKOB;

— TPOBOAWUT aHAIM3 ONUMIMAJHBIX 33JlaHUi W MX pEIIeHUH, T0Ka3 BBIMOJIHEHHBIX
OJIMMITUATHBIX PabOT B COOTBETCTBHHU € [Tops KoM 1 OprMo/ienbio dTana OIMMITHAIbL;

— ompezensieT modeauTeNe u Npu3EPOB OJIMMITHAIBI HA OCHOBAHWUHU PAHXKHPOBAHHOTO CITUCKA
YYaCTHHUKOB IO KaXKI0MY 00111€00pa30BaTeIbHOMY TPEAMETY C YUETOM Pe3yJIbTaTOB PACCMOTPEHUS
amneNIs Ui U B COOTBETCTBUU C KBOTOM, YCTAaHOBJICHHOIN OPraHU3aTOPOM COOTBETCTBYIOIIETO dTarna
ONIUMITUABI, U OOPMIISIET UTOTOBBII MPOTOKOJT;

— HaIpaBIsieT OPraHW3aToOpy COOTBETCTBYIOMIETO JTala OJIMMIHNAIBI MPOTOKON IKIOPH,
MIOJIIMCAaHHBIN TIPE/ICeAaTeNIeM U WICHAMHU JKIOPH 110 COOTBETCTBYIOIIEMY 00I1€00pa30BaTeIbHOMY
npeaMeTy, C pe3ylbTaTaMH OJUMIIHUAILI, O(GOPMIECHHBIMA B BHUAE PEUTHHTOBON TaONHUIBI C
yKazaHueM cBefieHuid 00 ydactHukax: @.M.0., kimacc oOyueHUs], KJacC ydacTHsi, HAUMEHOBaHUE
o0pa3oBaTeNbHOI OpraHu3aIii, MyHUIUIIATUTET (OKPYT), TOPOJI, KOJINYECTBO HAOPAHHBIX OAJIIOB,
cratyc (moOemutens / mpus3€p / ydacTHUK) MO oOmeoOpa3oBaTeIbHOMY TpeaMeTy (mamnee —
peiTHHrOBas TabIHIA);

— HampaBlseT OPraHU3aTOPy COOTBETCTBYIOIIETO 1Tara OJMMITHAIbl AHATUTUYECKUI OTYET O
pe3ysbTaTax BHITOJHEHHS OJIMMIHNAIHBIX 3aJaHHA, TIOAIMMCAHHBIN MpeIce1aTeNIeM KIOPH;

— CBOCBPEMCHHO NEPEAACT JAHHBIC B OPrKOMUTET COOTBCTCTBYIOILICTO 3Talla AJId 3allOJTHCHUA
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COOTBETCTBYIOIIMX 0a3 TaHHBIX OJUMITHAJIBI.
[IpoTokonbl pabOTHI KIOPU W PEUTUHTOBBIE TAOJMIBI HANpPaBIAIOTCS OPraHU3aToOpy
COOTBETCTBYIOILIIETO 3Tana OJIMMOHAIbl B (opMe, ONpenelNEHHON OpraHu3aTopoM (3JIEKTPOHHAsS

dbopma, CKaH-KOTIMH, MUCbMEHHas (popma H T.1I1.).

2. Ilopsiaok nMpoBeIeHUsI COPEBHOBATEJIbHBIX TYPOB OJIMMIIHA/bI

Mecrta npoBeneHHUs] OJIMMITHAABI JTOJHKHBI COOTBETCTBOBATh TPEOOBAHMSM HOPMATHUBHBIX
MIPABOBBIX AKTOB, PErIAMEHTUPYIOUIMX MPOBEACHHUE COOTBETCTBYIOIIETO STama OJUMIIMAJbLI, U
NEHCTBYIOIIMX HAa  MOMEHT MPOBEACHUS  OJIUMIIMAJbl  CAHUTAPHO-3MUAEMHOIOTHYECKUM
TpeOOBaHUAM K YCIOBHUSIM U OPraHU3aLUU 00y4eHUsI B 00pa30BaTEIbHBIX OPraHU3AIHSIX.

Pemenne o npoBeNEHMM WIKOJBHOTO W MYHUIUIAJIBHOTO JTaloB OJUMIHUAABI C
UCIIONIb30BaHUEM  HMH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIX  TexHonoruit  (mamee —  UKT)
MPUHUMAETCS OPTraHMU3aTOpPOM IIKOJIBHOIO ¥ MYHHIMIAIBLHOTO JTAaloOB  OJUMIHUAABI IO
cornacoBanuto ¢ OMB.

B cnyuasx mpoBeneHus omumnuaabl ¢ ucnoib3oBanueM WKT ocoOeHHOCTH MpoBeneHUs
OTIPEICIIAIOTCA C YUY€TOM TEXHMYECKHUX BO3MOXKHOCTEH OpraHu3aTopa U IUIOMIAJOK IMPOBEICHUS
(mpomyckHasi crocOOHOCTh KaHana VHTepHeT, Halu4yhe COOTBETCTBYIOIIETO HH(OPMAIIIOHHOTO
pecypca, TUYHbIX KaAOMHETOB YYaCTHUKOB U IIp.) U OTPAXKAIOTCSI B OPrMOJIENH.

MexaHu3M mepeiayd KOMIUIEKTOB OJMMITHAIHBIX 33JaHuil 17151 paOboThl )KIOPH OIPEeIisieT
OpraHU3aTop COOTBETCTBYIOLIErO 3Tamna OJMMIOUaAbl. PEKOMEHIyeTCsl OCYIIECTBISTH Iepenady
KOMIUIEKTOB OJIMMITMAIHBIX 3aJaHuil B 3amu(pOBaHHOM BHAE JHOO B pacredyaTaHHOM BHJE B
3aKpBITBIX KOHBEpTax (Makerax) B JI€Hb MPOBEACHUS OJIMMIIMAJBI IO COOTBETCTBYIOLIEMY
0011e00pa3oBaTeIbHOMY IPEIMETY.

JIumo, ToNy4YWBIIEe KOMIUIEKTHl OJMMIMAIHBIX 3aJaHUil (B pacmedyaTaHHOM OO
AJIEKTPOHHOM  BHJIE), HECET TNEepCOHAIbHYI0 OTBETCTBEHHOCTb 3a KOH(UICHLIUAIBHOCTh
NEepeJaHHbIX €My KOMIUJIEKTOB OJMMIIMAIHBIX 3aJaHUi M MOJANHKCHIBAET COIJIAIlIEHUE O
HepasTialeHuy HHpopMaIum.

[Ipn mnpoBeneHUM OMUMIHUAABI KAKIOMY VYYaCTHUKY JODKHO OBITH TPEJOCTaBICHO
OTJeNbHOe pabodyee MecTo, 000pyIOBaHHOE C YUETOM TPeOOBAaHUH K MPOBEACHUIO OJUMITHAIbI 110
KaXJIOMY 00111e00pa30BaTeIbHOMY MPEAMETY.

Jlo Hayanma COpPEeBHOBATENBHBIX TYPOB JUIsl YYACTHHKOB JIOJDKEH OBITh NMPOBENEH KpaTKUl
WHCTPYKTaX, B X0JiIe KOTOPOTO OHHU JOJKHBI OBITh MPOMH(MOPMHUPOBAHBI O MPOJAOKUTEIHHOCTH
OJINMIIHUA/IbI, CIPABOYHBIX MaTepUalax, CPEACTBAX CBA3U U AJIEKTPOHHO-BBIUUCINUTEILHON TEXHUKH,
pa3peleHHBIX K HCIOJIb30BAaHUIO BO BpEeMsS IPOBEJIEHUS OJIMMIIMAJbI, IpaBUJIaX MOBEACHUS,

3ampelieHHbIX  JeWCTBUSIX, JaTax OMyOJWKOBAaHHWS  PE3yJbTaTOB, TMPOIEAypax aHaau3a
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OJIMMITUAIHBIX 3aJaHUN U WX PEIICHHH, MoKa3a padoT M MOPSAKe MOJa4Yu anelUIsaIUd B CIIyJasx
HECOTJIACHUS C BLICTABICHHBIMH OaJLIaMHU.

Bo Bpems npoBeieHus1 COPEBHOBATENIBHBIX TYPOB YYAaCTHUKAM 3aIlpEIIaeTcs:

— 00marbcs Ipyr ¢ APYroM, CBOOOIHO TIEPEMEIATHCS 0 ayAUTOPHUH;

— BBIHOCUTh W3 ayJUTOPUA W MECT MPOBEIACHUS OJIMMITMAABl OJUMIIMAIHBIC 3aJaHHs Ha
OyMaXHOM U (WMJM) DSJIEKTPOHHOM HOCHUTENSX, JHCTHl OTBETOB W YEPHOBUKH, KOIHMPOBATH
OJIMMIIMATHBIC 3aJaHUs;

— oOMeHHMBaTbCA JIIOOBIMM MaTepHaJlaMM W TPEIMETaMH, MCIOJb30BaTh CIPABOYHBIC
MaTepuayibl, CpPEICTBA CBSI3M M OSJEKTPOHHO-BBIYMCIUTEIBHYIO TEXHHUKY, €CJId HWHOE HE
MPEIyCMOTPEHO W HE MPOIMHUCAHO B TPEOOBAHUSX K MPOBEICHHUIO OJMMITMAILI 0 KOHKPETHOMY
0011e00pa30BaTEILHOMY IPEIMETY;

— TIOKHJIaTh MECTO MPOBEICHUs 0€3 pa3pelieHrs OPraHu3aTOPOB I YICHOB OPIKOMHUTETA.

B cnywyae HapyieHus YCTAHOBJICGHHBIX MpaBWJI YYAaCTHUK OJNUMIHUAABI YAalseTcs U3
ayJIMTOPHUH, a ero paboTa aHHYJIUpPYETCs. B OTHOMIEHUY yIaJICHHOTO YYaCTHUKA COCTABIISICTCS aKT,
KOTOPBIN MOAMKUCHIBACTCS MPECTABUTEIIEM OpraHU3aTopa WK OPTKOMHUTETA.

Ono3gaHue y4aCcTHMKOB OJIMMIIMAJbI K Hauyaly €€ MPOBEICHHS, BBIXOJ W3 ayAUTOPUU
YYaCTHUKOB MO YB)XKUTEJIbHOW MPUUYMHE HE JAIOT UM MpaBa Ha MPOJJICHHE BPEMEHH BBIOJIHEHUS
3a/IaHUI COPEBHOBATEIHLHOTO TYypa.

Bo Bpems BbINOTHEHUS OJIMMMHUAAHBIX 3aJaHUN YYACTHUK OJIMMITUAJIBI BIIPaBE MOKUHYTh
ayJIUTOPHIO TOJBKO MO YBaXKUTENbHOU npuuuHe. [Ipu 3TOM 3ampeniaercsi BBIHOCUTh OJMMITNAHBIE
3ananus (OIaHKW 3aaHui ), YepHOBUKHU U OJJAHKU OTBETOB.

B kaxnoit ayauTopuu, Tie MPOXOJAT COPEBHOBATENbHBIE TYPhl, HEOOXOIUMO OOECIEYUTh
HaJgu4re 4yacoB. Bpemsi Havana u OKOHYaHUSI COPEBHOBATEIHHOTO Typa OJIMMIHAABI (PUKCUPYETCS
OpraHu3aTOPOM Ha UH(GOPMAIITMOHHOM CTEH/IE (LIIKOJIBHOMN J0CKe).

Bce yuacTHUKM BO BpeMs BBINIOJIHEHHS] MUCbMEHHBIX 3aJaHUM JOJKHBI pa3Meliarbes mo 1
YEeJIOBEeKY 3a crosioM (mapToif). Paccamka ocymiecTBisieTcsi TakuM o0pa3oM, YTOOBI YYaCTHUKH
OJINMITHA/IBl HE MOTJIM BUJIETh 3aMKMCH B OJlaHKaX (JIMCTaxX) OTBETOB JAPYTUX YUYACTHUKOB.

B mecrtax mpoBeneHHs COPEBHOBATENbHBIX TYpPOB OJMMIIMAILI BIpaBE IMPUCYTCTBOBATH:
MPEJICTABUTENIN OpraHU3aTopa, OPTKOMHUTETa M JKIOPH, TEXHUYECKHE CIEIUANINCTHI (B clydyae
HEOOXOAMMOCTH), a TakkKe TpakKIaHe, AaKKPEAUTOBAHHBIE B KadeCTBE OOIIECTBEHHBIX
HaOmrogaTeNied B TOPSAIKE, YCTAaHOBJIEHHOM MUMHHCTEpPCTBOM TpocBemeHus Poccuiickoit
denepanuu.

OOmiecTBeHHBIM ~ HAOJIOJATENsIM  HEOOXOAMMO TMPENBbSBUTH UJICHAM OPTKOMHTETa
JIOKYMEHTHI, TTOATBEPKIAIOIINE UX MOJHOMOYHS (YIOCTOBEpEHHE OOIEeCTBEHHOTO0 HAOJI0IaTeNs,

JOKYMEHT, YOCTOBEPSIOMINNA JTUUYHOCTb).
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Bce yuacTHUKH COOTBETCTBYIOIIETO ATAla OJIMMITHAbI 00eCIeUnBAIOTCS:
— 3aJaHusIMH, OJTaHKaMHu (JTUCTaMU) OTBETOB;
— HEOOXOJUMBIM OOOpPYIOBAaHHEM B COOTBETCTBUUM C TPEOOBAHUSAMH MO KAKIOMY
0011e00pa3oBaTeIbHOMY MPEIMETY OJTUMITUA/IbI;
— YEepHOBHKaMH (IIpH HEOOXOIMMOCTH ).

Jlo Havama paOOThl YyYaCTHUKM OJIMMIMAIBI IOJ PYKOBOJICTBOM OpPraHHU3aTOPOB B
AyJUTOPUHN 3ATOJIHAIOT THUTYJIBHBIA JIUCT. TUTYIBHBIA JIUCT 3aMONHSACTCS OT PYKH pa3z0OpUMBBIM
nouepkom OykBaMu pycckoro andaburta. Bpems HHCTpyKTaxa U 3all0JIHEHUS TUTYJIbHOTO JIUCTA HE
BKJIIOUAETCS BO BPEMSI BBIMOJTHEHUS OJIMMITUAIHBIX 3a/1aHUH.

[locne 3amomHEHHWS THUTYJIBHBIX JIMCTOB YYAaCTHHKH OJHOBPEMEHHO MPUCTYMAIOT K
BBITIOJIHCHUIO 3aJaHUM.

3amaHusi MOTYT BBINOJMHATHCS YYaCTHUKAMU TOJBKO Ha OyaHkax (JMCTax) OTBETOB,
BBIIaHHBIX OPraHU3aTOPaMH.

3a 30 MUHYT ¥ 32 5 MUHYT 10 BpEMEHU OKOHYAHUS BBITIOJIHCHHS 3aJJaHUN OpraHu3aTopam
HEOO0X0/IMMO COOOIIUTh YYaCTHHKAM O BPEMEHH, OCTAaBIIEMCS 1O 3aBEpIICHUS BBITOJTHEHUS
3aJlaHNi.

YYacTHUKH OJIMMITUABI, TOCPOYHO 3aBEPIUIMBIINE BBHIMOJHEHHE OJMMITUAJHBIX 3aJlaHUM,
MOTYT CIIaTh UX OPTaHU3aTOPaM M MOKUHYTh MECTO MIPOBEICHUSI COPEBHOBATEIHHOTO Typa.

VY4YacTHUKHM OJMMITHAABI, TOCPOYHO 3aBEPIIMBIINE BBHIIIOJHEHUE OJUMITHMATHBIX 33aHUN U
MOKUHYBIIIKME ayJAUTOPUIO, HE MMEIOT MpaBa BEPHYTHCS JUIS BBIMOJIHEHHS 33aJaHUN WM BHECEHUS
UCIIPaBIIeHUN B OJaHKU (JTUCTHI) OTBETOB.

[locne oOKOHYAaHUST BPEMEHW BBHIMOJHEHHWS OJMMIIMAIAHBIX 3aJaHWid  BCE  JIUCTHI,
UCTIOJIb3yeMble yYacCTHUKaMH B KadeCTBE YEPHOBHKOB, JOJDKHBI OBITh ITOMEYEHBI CIIOBOM
«4EpPHOBUK». UEpPHOBUKH CHAIOTCS OpraHU3aTOpaM, YiICHAMH KIOPU HE MPOBEPSIIOTCS, a TaKKe He
MOJIJIeKaT KOAUPOBAHUIO.

bnanku (JUCTBI) OTBETOB CHAIOTCS OpPraHW3aTopaM, KOTOpBIE TIOCIE OKOHYAHHS
BBINTOJIHEHUSI pabOT BCEMH y4YaCTHHKAMHU TIepelaloT UX padoThl diIeHaM OprKOMHTETa
(g poBaIbHON KOMHCCUN).

KoaupoBanue pabot ocymiecTBisiercs MmUGPOBAIbHON KOMHCCUEH, CPOPMUPOBAHHONW M3
NpeJICTaBUTENICH OPTKOMHUTETA, TOCJE BBIMOJHEHHS OJIMMITMATHBIX 33JaHUH BCEMH y4aCTHUKaMHU
OJTUMITHA/TBI.

PaboThl yuacTHMKOB OJMMITMAILI HE TOJJIEKAT JEKOAMPOBAHHUIO IO OKOHYAHHS MPOBEPKU

BCEX pa60T Y4aCTHUKOB YJICHAMU KIKOPH.
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3. Ilopsiiok MpoOBEePKH OJTUMIIMATHBIX Pa0OT

[IpoBepKy BBIMOJHEHHBIX OJUMIMAIHBIX PaOOT OCYIIECTBISET KIOPU COOTBETCTBYIOIIETO
JTarna OJIMMIIMAJbI IO KOHKPETHOMY 00111€00pa30BaTEIbHOMY IIPEIMETY.

Uucno 4iIeHOB KIOPU U IIKOJIBHOIO, U MYHULIUIIAIBHOIO JTAlOB OJIMMIIMAJBI 10 KAXIOMY
00111€00pa30BaTEIbHOMY IPEAMETY AOJKHO COCTaBIIATh HE MEHEE 5 YelIOBEK.

bnanku (JIMCTHI) OTBETOB YYaCTHMKOB OJMMIIMAJAbl HE JOJDKHBI COJAEPKATh HUKAKUX
MIOMETOK, KOTOpbIE MOTJHM OBl BBIICIUTH PA0OTy Cpeau IPYTUX WM HIACHTU(UIUPOBATH €&
ucrnonHuTend. B cioydae oOHapyXeHHs BBIIIENIEPEYMCICHHOTO OJUMIIMAHAsg paboTa y4acTHUKA
OJIMMITMAJBI HE IIPOBepsieTCs. Pe3ynbrar ydacTHHKA OJIMMIINALBI 10 JTaHHOMY TYPY aHHYJIHPYETCS,
YYaCTHHUKY BbIcTaBsiercs ( OauioB 3a JaHHBIA Typ, O 4YeM COCTaBIISETCS MPOTOKOI
IIPEJICTAaBUTENIEM OpraHU3aTOpa UM OPIKOMUTETA.

OO6e3nuueHHble pabOThl YYAaCTHUKOB OJMMIIMAJAbI MEpPEeNaloTCsl YieHaMu IH(POBaIbHOM
KOMUCCHH NPEACENATEINIO KIOPU COOTBETCTBYIOLIETO 3Talla OJUMIINAIbI IS IIPOBEPKHU.

Xropu OCyIIECTBISIIOT NIPOBEPKY BBIIOJHEHHBIX OJUMIMAIHBIX pPAa0OT yYaCTHUKOB B
COOTBETCTBUU C IPEIOCTABIECHHBIMU KPUTEPUSAMU U METOAMKOM OLIEHMBAHMSI BBIIOJHEHHBIX
OJIMMITHAIHBIX 3a7aHul, pazpadotanabivu MITMK nnu PIIMK.

IIpoBepKy BBINOJHEHHBIX OJMMIIMAAHBIX Pa0OT YYaCTHUKOB OJIMMIIMA/bI PEKOMEHIYEeTCs
IIPOBOAMTH HE MEHEE YEM JIBYMS WIEHAMU >KIOPH.

UneHaM KIOpM OJMMIIMAJbl 3alpeliaeTcss KOMUPOBaTh M BBIHOCUTH BBIIOJIHEHHBIE
OJIUMITMAJIHBIE paOOTHl YYACTHUKOB U3 ayAUTOPHIA, B KOTOPBIX OHH MPOBEPAIOTCS, KOMMEHTHPOBAThH
IpollecC MPOBEPKHM BBHIMOJIHEHHBIX OJMMIIMAJHBIX pabOT, a TakXke pasrjamaTrh pe3yJabTaTbl
MPOBEPKHU J0 MyONMKAIIUK NPEABAPUTENbHBIX PE3YJIbTaTOB OJMMITHAIBI.

[Tocne npoBepku BceX BBIMOIHEHHBIX OJIMMITMAIAHBIX PaOOT Y4aCTHUKOB KIOPH COCTaBIISET
IPOTOKOJI PE3YJIbTATOB U NMepenaéT OJIaHKU (JIUCThI) OTBETOB B OPIKOMUTET ISl MX AEKOAMPOBAHUS.

Ilocne mpoBeneHus MNpoLEAypbl IEKOTUPOBaHMS pE3yNbTaThl YYaCTHUKOB (B BHJE
pEeUTHHTOBOM Tabmuibl) pa3MeniaroTcss Ha HHPopMmanuoHHoM creHae OO, a Takke Ha
nH(}OpPMaLlMOHHOM pecypce opraHusaTopa B cetu HTepHeT.

Ilo uroram NpPOBEpKH BBHIMOJHEHHBIX OJMMIIHAIHBIX PAa0OT YYaCTHUKOB OJUMIIMAIBI, a
TaK)K€ MPOBEAEHUS MPOLEAYPHI alleIUIALUN OpraHUu3aToOpy HAIPaBIISIETCS AaHATUTUYECKUM OTYET O
pe3yJibTaTax BHIIOJHEHHS OJTMMITMAIHBIX 3aJaHHi, TOAMMCAaHHBIN IIPECeAaTEIeM KIOPH.

[Tocne mpoBeneHUs MpoUEAYphl ANEUIALUN KIOPH OJUMIINAAbI BHOCSTCS M3MEHEHHUS B
PEUTHHTOBYIO TaOJMILy pe3yJIbTaTOB YYACTHUKOB OJIMMITHA/IBI.

WTOroBelii NpPOTOKOJ MOANUCHIBAETCA MPEACENATENEM JKIOPH C  IMOCIEAYIOLUM
pa3MelIeHreM ero Ha HH()OPMALIMOHHOM CTEH/IE TUIOIIA KU MPOBEIEHUs, a TaKXKe MyOnuKamuei Ha

MH()OPMAIIMOHHOM Pecypce ONpeAeIEHHOTO OPraH3aTOPOM COOTBETCTBYIOLIETO dTaIa.
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4. Ilopsanok nmpoBeaeHUs MPOUEAYP AHAJIM3A OJUMIIMAJHBIX 3aJJaHUl U UX pelleHui,
MOKa3a padoT YYACTHUKOB M aNe/UIAINU

AHali3 OJMMMMAJAHBIX 33laHUM M WX PEIICHUH TPOXOAUT B CPOKU, YCTAHOBJICHHBIC
OPTKOMUTETOM.

[lo peweHnto opraHuzaTopa aHajau3 OJMMIMAJHBIX 33JaHUH M HMX PEIICHUH MOXET
MPOBOJUTHCS OYHO UM ¢ ucnoiab3oBanuem UKT.

AHali3 OJNMMOUAIHBIX 3aJaHUM M WX PEHICHUM OCYIIECTBISIIOT YJIEHBI KIOpU
COOTBETCTBYIOLIETO ATarna OJIUMIIAA]IbI.

B xozxe aHanu3a onMMIMAAHBIX 33JaHUNA U MX PEHICHUN MPEACTaBUTEIU KIOPU MOJIPOOHO
OOBSICHSIIOT KPUTEPUU OLIEHMBAHUS KaXKJOT0 M3 33JaHUM U JAl0T OOIIYI0 OILIEHKY IO UTOraM
BBITIOJIHEHHUS 33/IaHUM.

[locne mpoBeneHust aHanM3a OJUMIIMAIHBIX 33JaHUN W HMX PEUICHUH B YCTAHOBJIECHHOE
OpraHM3aTOpOM BpeMsl JKIOpPU IO 3alpOCy YYACTHUKOB IPOBOAUT IOKAa3 BBINOJIHEHHBIX HWMH
OJIMMITUAJHBIX PaboT.

[Toka3 BBIMIOJIHEHHBIX OJIMMIHMAJAHBIX PAOOT yYaCTHUKOB OCYIIECTBISAECTCS B CPOKH,
YCTaHOBJICHHBIE OPIKOMUTETOM B COOTBETCTBUU C OPIMOJIEIBIO COOTBETCTBYIOLIErO 3Tara
OJINMITUA/IBI.

[Toka3 paboThl OCYIECTBIACTCS JTUYHO YYACTHHUKY OJMMITHAIBI, BBHITIOJHUBIIEMY IaHHYIO
pabory. Ilepen mnoka3oM yYacTHMK NPEIBSBIAECT WICHAM KIOPH M OPTKOMHUTETa JTOKYMEHT,
YIOCTOBEPSIONIUN €ro TUYHOCTh (MacmopT), TUO0 CBUIAETENHCTBO O POXKACHUU (i1 YYaCTHUKOB,
He JoCTUrmmnx 14-1eTHero Bo3pacra).

Kaxnprii y4acTHUK OJMMMOHMAABl BIOpaBe YyOETUTHCS B TOM, YTO BBHINIOJIHEHHAS UM
OJIUMMUAJHAs paboTa TpPOBEpEeHAa M OIEHEHA B COOTBETCTBUU C KPHUTEPUSIMH W METOJUKOU
OIICHUBAHMSI BHITTOTHEHHBIX OJTMMITHAIHBIX Pa0oT.

Bo Bpems mokaza 3ampeimieHo BBIHOCHTH pPabOThl YYaCTHUKOB, BBHIMOIHATH (GOTO- H
BUJIeO(UKCAIMIO paOOTHI, 1€TIaTh B HEW KaKue-Tu00 MOMETKH.

Bo Bpemst moka3a BBITTOJIHEHHBIX OJIMMITUAIHBIX PAa0OT >KIOPU HE BIPABE U3MEHATH OaJUIbl,
BBICTaBJICHHBIE MPU MTPOBEPKE OJMMITMAIHBIX 3aJaHUH.

VYyacTHUK OJMMITUA]IBI BIIpaBE MOJaTh anesiiunio. Cpok OKOHYaHUS MOJIayM 3asBJICHUN HA
amneJuUISIIuI0 U BpeMs €€ IMPOBEJCHHS YCTAHABIMBACTCS OPIMOJICTBI0O COOTBETCTBYIOIIErO ATama
OJIUMITHA/TBI.

Anemnanus, Mo peleHruo OpraHu3aTopa, MOXKET MPOBOJIUTHCS KaK B OYHOU opMe, Tak U ¢
ucnonb3zoBanueM MKT. B cnydae npoBenenus anemisiiuu ¢ ucnosibzoBanueM MKT opranuzarop
JIOJDKEH 00eCIeYnTh BCE HEOOXOIMMBIC YCIOBHUS JJII KaU€CTBEHHOTO U OOBEKTUBHOTO TIPOBEICHUSI

JTAaHHOW MPOLEYPHI.
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Arnennsuus NoJaeTcs JINYHO YYaCTHUKOM OJIMMIINAJbI B OPTKOMHUTET HA UMs IIpeacenaTens
aneUIALMOHHON KOMUCCHH B MUCbMEHHOH (hopMe 10 yCTaHOBJICHHOMY OpraHu3aTopoM obpasily. B
clydasix TpoBeleHus anewsinuu ¢ ucnonb3oBanueM WKT ¢dopmy nomaum 3asiBieHUs Ha
aIeJUISILUIO ONpeIEesieT OPrKOMUTET.

[Ipn paccMOTpeHUU amneiIsUd MOTYT IPUCYTCTBOBATh OOILIECTBEHHBbIE HAOIIOIATENH,
CONPOBOXKAAIOLIME JIMIA, JOJDKHOCTHBIE JiMna MuHucTepeTBa mnpocsemieHus Poccuiickoi
Oeneparn, PocobpHamzopa, OUB mnpu mnpeapsBICHUN CIY)KEOHBIX YIOCTOBEPCHHH HIU
JIOKYMEHTOB, TOATBEPKJAIOLINX [IPABO y4acTUs B JaHHOW mpoueaype. Y KazaHHbIE JIUIa HE BIIPaBe
MPUHUMATh Y4acTUE B PACCMOTPEHUHU amneuianud. B ciayyae HapymieHus ykazaHHOro TpeOoBaHUs
NIEPEYUCIICHHBIE JINLA YIAISI0TCS aleJUIIUOHHON KOMUCCUEN U3 ayTUTOPUU C COCTABJICHUEM aKTa
00 uX y/lajJeHuH, KOTOPbIM NMpeaoCTaBIsIETCS OpraHu3aTopy.

PaccmoTrpenue anemuisiiuu npoBOUTCA B IPUCYTCTBUM YYAaCTHUKA OJUMIIAA/IbI, €CJIU B OH B
CBOEM 3asIBJICHHH HE IPOCUT PACCMOTPETH €€ O6e3 ero y4acTusl.

JUia mpoBeAeHUs aleJUISIUU OPraHU3aTOpPOM OJIMMIIMAJbL, B cOOTBeTCTBUM C [lopsiikom
nposeneHuss BcOlLLl coznaercst aneruisiiiMoHHass KoMuccusi. PekoMenayeMoe KOJIM4eCTBO WIEHOB
KOMHCCHH — HEYETHOE, HE MEHEe 3-X YeJIOBEK.

CocTaB anemIaUUOHHBIX KoMuccuit gopmupyercs u3 mnpencraButeneii OMC, OUB wumu
OIIB «Cupuycy», opranu3anui, OCYIIECTBIAIONIMNX 00pa3oBaTEIbHYIO NEATEIbHOCTh, HAYUYHBIX,
OOIIECTBEHHBIX U MHBIX OpraHU3aIid U 00bEAMHEHH.

OOmiee  pyKOBOJACTBO  pabOTON  ameNISAIMOHHOW KOMHCCHM — OCYIIECTBIsSIeTCS €€
IIPEJICENAATETIEM.

AnennsuuoHHas KOMMCCHA [0 Hayala pacCMOTPEHMs amnejulslUM  3alpaliuBaeT Y
y4aCTHUKA JIOKYMEHT, YAOCTOBEPSAIOINN JTUYHOCTH (MacmopT), TM00 CBUIETENBCTBO O POXKJIECHUU
(U1 yYaCTHUKOB, HE JOCTUTIINX 14-1€THEro0 Bo3pacra).

AnemnannoHHas KOMHUCCUSL HE PacCMaTpUBAET aNeJUILUU 10 BOIPOCAM COAEPKAHUS U
CTPYKTYpbl OJMMIMAJIHBIX 3aJaHUi, KPUTEPHUEB M METOJMKH OLIEHUBAHUS UX BbIIOJHEHUS.
UepHOBUKY IIPU MTPOBEICHUH alEJUISIIMUA HE PaCCMaTPUBAIOTCSL.

Ha 3acenanny aneiIsiMOHHOM KOMHCCHUM paccMaTpUBAETCsl OLEHUBAHUE TOJBKO TEX
3a/laHui, KOTOPbIE YKa3aHbl B 3asBJICHUU YYaCTHHKA.

Pemenus anemwisiiMOHHON KOMUCCHUHU PUHUMAIOTCS IPOCTHIM OOJIBIIMHCTBOM T'OJIOCOB.

B ciyuae paBeHCTBa r0JI0COB MpecenaTelb KOMUCCHU UMEET IIPABO PEIIAIOIEro rojoca.

Jlnst paccMOTpeHHMs aneJuISIUK YIeHaM aneJUIIIMOHHON KOMHCCHUHU MPEIOCTaBISIIOTCS TH00
KONHMM, MO0 OpUTMHAT TPOBEPEHHOM JKIOpH paboThl y4yacTHUKA ONUMMMAALl (B ciydae
BBIMIOJTHEHUS 33/1aHUs, MPEyCMAaTPUBAIOLIETO YCTHBIM OTBET, — ayAHMO3allUCH YCTHBIX OTBETOB

Y4aCTHHKOB OJ'II/IMHI/IaI[BI), OJIMMIIMAJIHBIC 3aJJaHusA, KPUTECPHUU W MCTOJHMKA HNX OICHUBAHUA,
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MpeIBapUTENbHBIN IPOTOKOJ OLIEHUBAHUSI PAOOT Y4aCTHHUKOB.

B cnydyae HesSBKM 1O yBaXHUTEIbHBIM NpUUMHAM (OOJE3HU HMIIM HHBIX OOCTOSITEIHCTB),
MOJATBEPKICHHBIX JOKYMEHTAJIBHO, YYaCTHHKA, HE MPOCUBIIETO O PACCMOTPEHHUH ameuisinuu 6e3
€ro y4acTHsl, pACCMOTPEHHE aneJUISIUU 10 CYIECTBY IIPOBOAUTCS 0€3 €ro y4yacTHsl.

B ciyyae HesiBKM Ha MpoIielypy OYHOI'O PACCMOTPEHUS aneuIAInu 6e3 00bsICHEHUS TPUYKH
YYaCTHHKA, HE IMPOCHBIIETO O PACCMOTPEHUHU amneuIsiIuu 0e3 ero ydacTHs, pPacCMOTPEHHUE
aneJISIUY 10 CYLECTBY HE IPOBOAUTCA.

AnemnsiuuoHHasi KOMUCCHSI MOKET IPUHSATH CIEAYIOLIUE PEILICHHUS:

— OTKJIOHHUTD alleJUIALNI0, COXPAHUB KOJUYECTBO 0alIOB;
— YZIOBJIETBOPUTH ATEIUIAIMIO C TOHMKEHHUEM KOJIMYeCTBa 0aJlIoB;
— YJOBJIETBOPUTH ANEJUISALMIO C TIOBBIIIIEHUEM KOJIMUYECTBA OaJUIOB.

ATenauroHHasi KOMUCCHUS M0 UTOTaM MPOBEACHUS aneUIsui UHPOPMUPYET YIaCTHUKOB
OJINMIINA/IbI O IIPUHATOM PELICHUH.

Pemenue anemissinoOHHON KOMUCCHH SIBJIIETCS OKOHYATEIbHBIM.

Pemenust ane/umsImMOHHON KOMHCCHU O(GOPMIISIOTCS TPOTOKOJAMH TI0 YCTaHOBIICHHOMN
opranuzaTopom opme.

[IpoToKONBI anmeusiuu  NepeAaroTcs MpelceaaTeNeM aleUBIIUOHHONM KOMHUCCHUHM B

OPTrKOMMUTET.

5. Ilopsanok moaBeIeHUS UTOTOB OJIMMITUA/AbI

Ha ocHoBaHuMM NPOTOKOJOB ameJUIAILMOHHON KOMHUCCHUU TMpeAcenareib KIOPU BHOCUT
M3MEHEHHUs B PEUTHHIOBYIO TaOJIHIy U OIpeaenseT nodenurenel u npu3€poB COOTBETCTBYIOLIETO
JTama OJMMIIMAAbI MO0 KOHKPETHOMY o00Iieo0pa3oBareabHOMy mpeamery. Wroru mnoasoasites
OTJIENBHO IO KJIaccaM.

B cnydae BbISIBI€HMS OpraHM3aTOpPOM OJUMIIMAIbLI MPU TEPECMOTPE WHIMBHUAYAIbHBIX
Pe3yJIbTaTOB TEXHUYECKUX OUIMOOK B MPOTOKOJIAX XKIOPH, JOMYIIEHHBIX MpHU MojAcYETe OaioB 3a
BBIIIOJTHECHUEC SaﬂaHHﬁ, B HUTOI'OBBIC PEC3YJIbTAaTbl COOTBETCTBYIOIICTO I3Talla OJUMIIMAAbI OOJIKHBI
OBITh BHECEHBI COOTBETCTBYIOIINE N3MEHEHHS.

OpranuzaTtop OJIUMIKAALI B CPOK 10 |4 KaleHJapHbIX JHEHM C MOMEHTa OKOHYaHHS
MMPOBEACHUA OJIMMIIMAAbI HOJIKEH YTBEPAWTH MTOIOBBIC PE3YIIBTATHI COOTBETCTBYIOIICTO 3TAIra I10
KaKJIOMY 00111e00pa3oBaTeIbHOMY MIPEAMETY.

HtoroBeie pe3ynbTaThl OJUMIIHAIBI OPraHU3ATOp IMYOIUKYeT Ha CBOEM O(UIMaTILHOM

pecypce B cetu HTEepHeT.
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PA3JEJI 11

1. Ilpodpniau omumnuansl no nHGopMaTuKe

Onumnuana mo nHGopMaTHKE MPOBOAUTCS 110 YETHIPEM MPOPUIIIM:

— IMpOrpaMMHPOBAHUE;

— MCKYCCTBEHHBIH MHTEIUIEKT;

— PpOOOTOTEXHHUKA;

— wuH(popManonHas 6€30MacHOCTb.

Ha Bcex »sTamax onuMmmOMagsl Typbl IO BceM MNpo(UISIM HPOBOIATCS HE3aBUCHMO.
[TpenmeTHble KOMMCCUM COOTBETCTBYIOIIErO 3Tana (pOpMUPYIOT 3aJaHus Ul KaKAO0ro mpoduis
omumnuaasl. CocTaB TypoB, TeMbI M (opMaT 3aJaHUN MOTYT OBITh PA3IUYHBIMH JJIS PA3IMYHBIX
npodunei.

Pexomenayercst B coctaBe MpeAMETHOW KOMMCCUHM W/WIM KIOPU BBIICIUTH KOMUTETHI IO
KaxaoMy mpo¢puio. HieHsl npeAMeTHON KOMUCCHM M/MIIM MOTYT BXOJUTh B OJMH HJIM HECKOJBKO
KomuTeToB. KOMHTET B COCTaBe MPEIMETHOH KOMHCCHU TIO0 COOTBETCTBYIOLIEMY HPOQIIIIO
3aHMMAaeTcs pa3pabdOTKOM 3a7ad  COOTBETCTBYIOUIETO dTama M0 HPOQII0, JKIOpH IO
COOTBETCTBYIOLEMY MPOQHIII0 3aHUMAETCS IPOBEPKOH pabOT IO COOTBETCTBYIOLIEMY NPODUIIIO.

[IkonbHUK, HaOpaBUIMK Ha OYEpPETHOM HTalle MO0 HEKOTOPOMY MpOQMII0 HE0OXoauMoe
KOJINYECTBO OaJIOB JJISi y4acThsl B CIEAYIONIEM JTare, JOIYCKAeTcs K YYacCTHIO B CIEIYIOIIEM
JTane Mo TOMY e MPOPUITIO.

Jlns kaxkaoro npoduiis JTaHHbIE METOAMYECKHE PEKOMEHJAIMU COAepKaT MHPOPMALUIO O

q)OpMI/IpOBaHI/II/I TYPOB IJI IKOJBHOT'O U MYHUIUIIAJIBHOTO 3TAlla U MIPpUMEPbI 3aJaHuM.

2. Oco0eHHOCTH, CBSI3AHHBIE C MPOBeIEeHHEM TYPOB C UCIIOJIH30BAHUEM KOMIILIOTEPOB

Bce wumu HekoTopble Typbl 1O pPa3IUYHBIM MPOPUISIM MOTYT TMPOBOJUTHCS C
HCIIOJIb30BaHUEM KOMITBIOTEPOB.

JlUia aBTOMaTH3alMu TPOBEPKM 3aJaHUl Ha TaKUX Typax OOBIYHO HCIONb3YETCs
mecmupyrowas cucmema. J{ias aBTopuzallii B TECTUPYIOLIEH CHUCTEME YYaCTHUKHU HUCHOJIb3YIOT
JOTUH W Tapojib, IPEIOoCTaBIsiEMble OpPraHM3aTOPOM COOTBETCTBYIOIIETO Typa. B kauecTe
albTEPHATHBBI ~MOTYT  MCIOJIb30BaThCA  JIpYrH€  METOABl  aBTOpHU3AllMHM, Hampumep, ¢
ucnoib3oBanueM [P-agpeca koMnbproTEpa yHaCTHHUKA.

VYYacTHUKH ¢ UCITOJIb30BaHUEM CIICIIMaJIBHOI'O I/IHTep(beﬁca OTIIPABJIAIOT OTBETHI HA 3aIaHUA
aub0 TpOrpaMMBI-PENICHHUsT Ha TMPOBEPKY BO BpeMs Typa W TONy4YaloT HHOOPMALUIO O
KOPPEKTHOCTH CBOETO PEIICHHS B COOTBETCTBUU C MPOLIEIYPAMH, ONMCAHHBIMU JIajIe€ B HACTOSIIUX
PEKOMEHJAINSX.

Ka>1<)151171 YYaCTHHUK pasMEIIa€TCA 3a BBIACICHHBIM EMY pa60'-H/IM MECTOM B COOTBETCTBHMU C
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IUTAHOM Pa3MEIEHUs yYaCTHUKOB, IIOATOTOBICHHBIM OPTKOMHTETOM COOTBETCTBYIOIIETO dTaIa.

Ilepen HavamoM KaKIOTO Typa BCE KOMIIBIOTEPHI YYaCTHHUKOB JOJDKHBI HAXOAUTBHCS BO
BKJIFOYEHHOM COCTOSIHUU.

Y4acTHHKaM KaTEropuyYeCcKH 3alpeliacTcs Iepe] Ha4aloM M BO BpEMs TypOB II€pelaBaTh
CBOM JIOTMH M IapoJjib JPYTUM Y4YacCTHHUKAM, MBITAThCS MOJYYHUTh JOCTYI K HH(pOpPMALUU Ha
KOMIIBIOTEPAX APYIMX YYaCTHUKOB WJIM IIBITATbCS BOWTH B TECTUPYIOUIYIO CUCTEMY OT HUMEHH
JIPYroro y4acTHHUKA.

B cnywae nocpouHoro 3aBepuieHHs paOOThl YYaCTHHUK MOJKET IOKHHYTh CBOe pabouee
MECTO, OJHAKO J0 OKOHYAHUSA Typa HE IOJDKEH IBITAThCS IOJYYUTh JOCTYI K TECTHUPYHOLICH
CHUCTEME C WCIOJb30BAaHUEM CBOErO0 WJIM 4YY>KOI'O JIOTMHA U IApOJIsl C YCTPOMCTB, OTIIMYHBIX OT
NPEJOCTABICHHBIX OPIKOMHUTETOM oOJuMmuanbl. B wuHTepdelice TecTHpyromei CHUCTEeMBI
JKEJIaTeNbHO MPENYCMOTPETh KHOIIKY JOCPOYHOIO 3aBEPIIEHUs Typa. B 3TOM ciyyae opranusaTopsl
OJIMMITUAJBI JOJDKHBI IPOBEPUTH, YTO YYaCTHUK OJIMMIIAA/b] 3aBEPLIMII TYp MEPEL YXOAO0M.

[TonbITKM OCYIIIECTBIIEHUS TOCTYyNA K TECTUPYIOLIEN CUCTEME C aJIbTEPHATUBHBIX YCTPOUCTB
SIBIISTIOTCSI IOBOJIOM JIJISI IMCKBaTH(DUKAINY IIKOJIBHUKA U aHHYJIHMPOBAHUIO €r0 paboTHI.

B cny4yae BO3HHKHOBEHMs BO BpeMsl Typa cO0eB B paboTe KOMIIBIOTEPA WIIM UCIIOJIb3YEMOTO
OpOrpaMMHOr0 oOecreueHusl BpeMsi, 3aTpauyeHHOE Ha BOCCTAHOBJIEHHME pPabOTOCIIOCOOHOCTU
KOMIIBIOTEpA, MOKET ObITh KOMIIEHCUPOBAHO I10 PEILEHUIO KIOPH, €clii cOOl Mpou301ENn He 1o
BHHE YYaCTHHUKA.

[Ipy BHIMONHEHUM 33JaHUN YYaCTHUKU HE JIOJDKHBI MMETh CBOOOJHBIA JOCTYH K CETH
UHTEpHET, JOCTYII JOJKEH ObITh orpaHuyYeH. Pasperraercst 10CTyn TOJIBKO K CAalTy TecTHUpYroIei
CUCTEMBI M TOKyMeHTauuu. CIHUCOK pa3pelIeHHbIX IS TOCTyIa pecypcoB s Kaxa0ro npouis
¢ukcupyercs B TpeOOBaHUIX K IPOBEICHUIO COOTBETCTBYIOIIETO ATAA.

VYdyacTHMKaM 3alpemiaercs HCMHOib30BaTh JJS pelIeHUs 33JaHuil Jo0ble pecypesl, 3a
UCKJIIOUEHHEM SIBHO Pa3pelIeHHbIX TPeOOBaHMAMHU COOTBETCTBYIOIIETO 3Tana OJUMIIMAIbI, B TOM
YHCIIE PECYPCHI, NIPENOCTABIIOMNE JOCTYII K HHCTPYMEHTAM MCKYCCTBEHHOI'O MHTeluIekTa. Ecim
JKIOPH COOTBETCTBYIOIIETO ATara OJUMIHNAAbl OOHAPYKMBAaET INMPU3HAKH HCIOJB30BAHUSM IMpPH
peLIeHUH 3aJaHUi MHCTPYMEHTOB MCKYCCTBEHHOTO HHTEIIEKTa (€cad O3TO HE paspeuiaercs
TpeOOBaHUSAMH K COOTBETCTBYIOLIEMY 3Tamy), padoTa ydacTHMKa (Ha OCHOBAaHUHU SKCIEPTHOU

OLICHKH ) aHHYJIUPYETCsl, YIaCTHUK TUCKBATU(UIUPYETCS.
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PA3JIEJI 111

1. IIpopnas «IlporpammupoBanue»

1.1. IIpoBenenne omumnuaabl no npoduiaro «IlporpammupoBanue»

1.1.1 OcHOBHBbIE IPUHIUATIBI

Omumnumana no npopwno «l[IporpammupoBaHue» NPOBOJUTCS C HCHOJIb30BAHUEM
KOMIIBIOTEPOB.

Kaxxnplii yyaCTHUK pa3MeEIaeTCsl 3a BbIACIEHHBIM €My pad04uM MECTOM B COOTBETCTBHUH C
IUTAHOM Pa3MEILEHUs yYaCTHUKOB, IIOATOTOBICHHBIM OPTKOMHTETOM COOTBETCTBYIOLIETO dTala.

Ilepen HavamoM KakIOTO Typa BCE KOMIIBIOTEPHI YYACTHHUKOB JOJDKHBI HAaXOOUTHCS BO
BKJIFOYEHHOM COCTOSIHUU.

Ha xaxmom paGouem MecTe y4yacTHHKA JOJDKHBI pa3MelaThcs pacliedaTaHHbIE TEKCTHI
yCIOBUH 3a1au (€CM OHM MCIIOJIB3YIOTCS, JOMYCKAaeTCs HCHOJIb30BAaHUE 3JIEKTPOHHOW BEpCHU
YCIIOBUH, B 3TOM CJIy4ae OHM JOJKHBI OBITh JIOCTYIIHBI B HHTep(eiice TeCTUPYIOLIeH CUCTEMBI) U
JUCT € JIOTMHOM M MapojieM JUid BXOoJa B TECTUPYIOLIYIO CHUCTEMY (€ciu i aBTOpU3ALUU
UCIIOJIb3YIOTCS JIOTHH U Napolib). B pacnopsbkeHne ydacTHUKOB TakKe JOJDKHA MPEJOCTaBISATHCS
IaMATKa Y4aCTHHUKA OJMMIIMAAbl. BO3MOXXKHO TakXke NpeNOCTaBICHUE yKa3aHHBIX MaTEpHUajoB B
3JIEKTPOHHOM BHJIE.

VYyacTHUKAaM pa3pemaeTcs 03HAKOMUTBCS € YCIOBUAMU 3a/1a4 U IPUCTYIHUTH K UX PEILICHUIO
TOJILKO TIOCJIE Hayajla Typa. PacrmedaraHHble TEKCTHI YCIOBHH 3a7ad JOJDKHBI OBITh pa3MeEIleHBI
TakuM 00pa3oM, 4TOOBl YYaCTHUKU HE MOIJVIM CBOOOJHO O3HAKOMMTBHCS C HUMHM JO Hayajga Typa
(HampuMep, yIaKOBaHbI B HEMIPO3pauHblii KOHBEPT WM Pa3MELEHbI JIUIIEBON CTOPOHOMN BHU3).

Bo BpeMs Typa ydacTHMKM HE BIpaBe o00IIAaTbCi JAPYyr € JAPYroM WM CBOOOIHO
IepeMEIaThCs 10 ayIUTOpPUH. BBIX01 U3 MecTa NMPOBEAEHUS OJIMMIIMAIBI U BXOJ B HETO BO BpeMs
Typa BO3MOKHBI TOJIBKO B COITPOBOKIEHUH JI€KYPHOTO.

IIpn KOHTpOJIE BpEMEHU TECTUPYIOIIEH CHUCTEMOW IPUEM pEIICHUM aBTOMAaTUYECKU
IIPEKpAIIAETCs], OTIIPaBKa PEIIEHUI B TECTUPYIOIIYIO CUCTEMY ITOCJIE OKOHYAHUsS Typa HEBO3MOKHA.

OTBETCTBEHHOCTh 332 COXPAaHHOCTh CBOMX JAHHBIX BO BPEMsI Typa Ka)/blil YJaCTHUK HECET
caMoCTOATeNbHO. YTOOBI MHUHUMH3UPOBATh BO3MOXHBIE MOTEPH MAHHBIX, YYACTHUKU JIOJIKHBI
CBOEBPEMEHHO COXPAHATH CBOU (hailsibl.

1.1.2. Ocob0enHoCcTH MOKAa3a padoT

B cnydae ucnonb3oBaHHsA OHIAMH-TECTUPOBAHHUS, IPU KOTOPOM peE3YyJbTaThl IMPOBEPKHU
peLIeHU COOOIIAOTCs YIaCTHUKAM OJIMMITHAJIBI BO BPEMS Typa, IO MEpe TOTo Kak OHU CTaHOBSTCS
U3BECTHBI, YYJACTHUKU I10CJIE OKOHYaHUS Typa 3HAIOT CBOU PE3YJILTATHI.

Opranuzatop cOOTBETCTBYIOIIETO 3Tara MyOJUKYeT Ha CBOEM cailTe 3aaHusl OTUMIINAAbI U

pazbop 3amad. B cimydae KOMIBIOTEPHOTO TPOBEACHHUS Typa TakKe MYyOJUKYIOTCS TECThl M
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pellleHus, TOArOTOBIEHHBIE MPEIMETHO-METOANYECKON KOoMHCCHEH, BO3MOXKHO TpEAOCTaBICHHE
BO3MOXKHOCTH PEIICHHS 3a/1a4 BHE 3aUéTa MOCIe OKOHYAHUS Typa.

1.1.3. OcoOeHHOCTH NpOLEAYPHI aANEISALIUH

VY4acTHUK, HE COTJIaCHBIN C OILICHMBAHHEM €r0 PElICHUI, UMEeT IPaBO MOAaTh aneJUISIUIO.
[TpenMeTom anesuIsIUK SBISETCSI HECOOTBETCTBUE BHICTABIIEHHOM OLIEHKH KPUTEPUSM OLIEHUBAHUS
pemenuii. CopepkaHue 3alaHui, KPUTEPUU U METOAMKA OIICHUBAHHUS HE MOTYT OBITh MPEIMETOM
aneJUISIIUU ¥ TIEPECMOTPY HE TOJUIeKaT. B 4acTHOCTH, MPEeIMETOM aneuUIIIHA HEe MOXET OBITh
pacnpezeneHue 0ayuioB 3a KaKHe-TO KOHKPETHBIE TECThI, YACTHBIE CIyYau PelIeHU U T. 1.

[IpenMerom amnesuiauy B 33Jja4ax MO MPOrPaMMUPOBAHUIO MOXKET OBITh:

— HECOOTBETCTBHE TECTOB YCJIOBHUIO 33/1a4H;

— HECOOTBETCTBHE TECTOB OIPAaHUYCHHSIM Ha M0]133]1a9H,

— HEKOppeKTHas paboTa MPOBEpAIONIEH MpPOrpamMmbl, T. €. MPAaBUIBHBIA BBIBOJ PEIICHUS
y4aCTHUKA OJIMMITUAbI 3aCYUTHIBACTCS KaK HETIPaBUJIbHBII.

OprKkoMUTET yCTaHABIUBAET CPOKH W PErJIAMEHT IOJadyd areJUIAIHNA, OJHAKO CpPOK, B
TEYCHHE KOTOPOTO MOT'YT OBITh TIOJJaHBI ANICJIISIIUH, TOJKSH COCTABJIATH HE MCHEE OJTHOTO Yaca.

OcHoBaHuMeM MJid TPOBEICHHS aleUIAlUU SBJISETCS 3asBJICHHE Y4YaCTHHKA HAa UMM
npeJceaaTens aneJusIIHOHHON KOMUCCHH, HAIUCAHHOE M0 YCTAaHOBIEHHOU (hopMme.

I[To pe3ynbraraM paccCMOTPEHUS aNeJUISIIUU BEIHOCUTCS OJHO U3 CIICTYIOIINX PEIICHHH:

— OTKJIOHWTH aIeJUIALNI0, COXPAHUB KOJIUYIECTBO OAIOB;
— YJOBIIETBOPUTH ANEIUISAIMIO C TTOHMKEHUEM KOJTMUeCcTBa OalioB;
— YIOBIIETBOPUTH ANEJUISIMIO C TIOBBIIIIEHHEM KOJIHUYECTBa OalioB.

Pemenne mo KaxkmoW amnemsiuu oQopMIIETCS IMPOTOKOJIOM YCTAaHOBIECHHOTO BHJA,
KOTOPBIA TOJMKUCHIBACTCS WICHAMHU aleJUIAIMOHHON KOMHCCUHM, TPUHAMABIIUMHU Yy4acTHE B
paccMOTpeHHH aneasiuid. Ha ocHOBaHMHM MPOTOKOJIOB PACCMOTPEHHS amesUIAlHi BHOCSTCS
COOTBETCTBYIOIIIME U3MEHEHHS B UTOTOBBIE TOKYMEHTHI.

OxoHYATETbHBIC WTOTHU YTBEPKIAIOTCS JKIOPH C YYETOM pPE3yJbTaTOB PACCMOTPEHUS
aTNeJUISIIUN ¥ IOBOJIATCS IO CBEJICHUS BCEX YIACTHHKOB OJIMMITHATBI.

1.2. IlpuHuunesl GOpMUPOBAHUS KOMILIEKTOB OJUMIUAAHBIX 32IaHUI IIKOJLHOT0 H
MYHHIHMIAJIBHOIO 3TANA OJIMMIUA/IBI

1.2.1. llIkoabHBIH 3TAN I YYALIHXCS 5-6 KiIaccoB

Jns ygammxcs 5-6 Ki1acCoB MPOBOAUTCA TOJBKO IIKOJIBHBIN 3Tal OJIMMIINAIbI.

PexoMeHnayercsi mpoBeneHHE OMUMIHNAABI B OJWH TYpP, MPOAOKUTEIBHOCTh Typa OT 45
10 90 munyt. [lpm Hanmuumu 3a7a4 MO TPOrPAMMHUPOBAHUIO WIM 3aJaHUl HA COCTaBJICHUE
QITOPUTMOB B KOMITBIOTEPHOW Ccpejie HUCIOTHUTENS MPOAOKUTEIHPHOCT Typa MOXKET OBITh

yBenuueHa 10 120 MuHyT.
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[[IxonpHBIA ATanm oaUMNMAABl 4 S5-6 KIACCOB MOXKET MPOBOAUTHCS B  OJHOH
U3 CIIEAYIOMHUX (OPM WM C HCIIOJIB30BAaHUEM 33aHUH HECKOJIBKUX (POpM:

— KoMIbloTepHas (opMa 3aJaHUil C KpaTKUM OTBETOM — 3aJaHHsi, OTBET Ha KOTOpHIE
3alHChIBACTCS B BUJE OIHOIO WJIM HECKOJIbKMX 4YMCEeJ, OJHON MM HECKOJBKHUX CTPOK TEKCTa,
C BBOJIOM OTBE€Ta B TECTHPYIOIIYID CHUCTEMY M C MOCIEAYIONIed aBTOMAaTHMYECKOHl MpOBEpKOU
OTBETA;

— 3a/laHUsl Ha WCIOJIb30BaHUE KOMIIBIOTEPHBIX Cpel Ui (POpPManbHBIX HMCIOTHHUTEICH WIIH
BUPTYaIbHBIX J1a00paToOpuil — 3a7aHus BBIMOJIHIIOTCS B y4eOHOM cpesie, MpoBepKa 3aJaHuil MOXKET
OBITh ABTOMATHYECKOW WU PYIHOM.

3ananus, TpeOyIOUMe HABBHIKOB HMCIIOJIb30BAaHUS KaKOM-TMOO KOHKPETHON y4eOHOM cpelibl
nporpaMMupoBanus (Hampumep, Scratch wnm Jloromupsl), MOTyT MpeasiaratbCs Ha LIKOJIBHOM
JTare 1o PEeLEHUI0 COOTBETCTBYIOIIEH TPEAMETHO-METOANYECKON KOMUCCUH, TOJIBKO €CIIM BO BCEX
00pa30BaTeNbHbIX OpPraHU3alUsAX JaHHOTO MYHHIMIAIBHOIO OOpa3oBaHMsI CO3JIaHbl YCIIOBUS
JUTS U3Y4EHUsI TAHHOM CPEJIbl, T. €. TAKWE 3a/1aHus IOJKHBI OBITh JOCTYITHBI BCEM 00yYaromuMcsl.

He pexomenayercss mnpemiaraTh 3aJaHus IO MPOTPAMMHUPOBAHHIO C HCIOJIb30BAHUEM
YHHUBEpPCAIbHBIX S3BIKOB, Takux, Kak Python, C++, Pascal, Java, C#, HO npu Hamu4uKu B PErMOHE
OOJIBIIOrO YHCla yYaliuxcs 5-6 KJIaccoB, BJIAQJCIONIMX HABBIKAMH IPOrpaMMHUpPOBAHUS, 33aJaHUS
IIKOJIBHOTO 3Tala MOT'YT BKJIFOUaTh HECKOJIBKO TaKUX 3a/1aHUH.

PekoMenayercss BKIHOYATh B BapuaHT 4-6 3aJaHUll pa3iMYHOM TEMAaTHKU U Pa3IMYHOIrO
ypoBHSL cioxkHOcTH. llepBas 3amaua JoikHA OBITH JTOCTYIHA MPAKTHUYECKH BCEM YYaCTHUKAM
OJIMMITUAJBI, Jlajee CIOXKHOCTb 3aJaHuil JoikHa Bo3pacTaTh. CII0KHOCTH IOCIETHEH 3aaayu
JIOJDKHA OBITh TaKOM, 4TOObI €€ pellaJii yJyacTHUKHM YpPOBHSA MOOEAMTENs IIKOJBHOIO 3Tama
OJINMITUA]IBI.

1.2.2. llIko/IbHBIH U MYHHIUNIAIbHBIN 3Tanbl /s yYaumuxcs 7-8 Kiaaccos

Jlia ydamuxcst 7-8 KJ1accoB MPOBOAATCS IIKOJIBHBIM M MYHUIIMIIAJIIBHBII 3TaIlbl OJTMMIIMA/BL.
PekoMenayeTcss mpoBeJEHUE OJMMIIMAABI B OJUH TYpP, MPOJOJDKUTENBHOCTh Typa IIKOJBHOTO U
MYHUIIMNIAJIBHOTO 3TanoB coctasisgeT oT 90 no 180 MunyT.

[[IkonpHBIE W MYHUUUOAIbHBIA 3Tambl  OJMMIIMAABI  PEKOMEHJYETCs IPOBOAUTH
C UCIIOJIB30BAHUEM ABTOMATHYECKOW TECTUPYIOIIEH CUCTEMBI Uil BBOJA M IPOBEPKH PELICHHUU
Y4aCTHHKOB, HarpuMmep, SIHIeKC-KOHTECT https://contest.yandex.ru, Codeforces
https://codeforces.com, Ejudge http://judge.ru, Ttectupyromeii cucremsr OL[  «Cupuyc»
https://uts.sirius.online u np. J{71st mpoBeeHUsT OIMMITHAIBI PEKOMEHYETCSI UCTIOIB30BATh 3aIaHUsI
HECKOJIBKUX BHUJIOB M3 YNCIIA CIEAYIOLINX:

— KOMIIbIOTepHas (opMma 3aJaHUi C KpPAaTKUM OTBETOM — 3aJaHMs, OTBET Ha KOTOpbIE
3aMKChIBACTCS B BUJIE OJTHOTO WJIM HECKOJIBKUX YHCEN, OJTHON HIIM HECKOJIBKUX CTPOK TEKCTa;

— 3aJaHvd Ha HCIIOJIB30BAHHME KOMIIBIOTCPHBIX CpCa JIA q)OpMaIIBHBIX HUCIIOTHUTENECH WITH
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BUPTYaJIbHBIX JIAOOPATOPHIA;
— 3aJaHus [0 IPOrpPaMMHUPOBAHUIO C HCIOJIB30BAHUEM YHUBEPCAIBHBIX SI3BIKOB, TaKUX, KaK
Python, C++, Pascal, Java, C# u 1. 1.

BBuay toro uto B Hauane yueOHOTO Toja HEOOJBIIOE YUCIO yJaluxcs 7-8 KiIaccoB, Kak
IIPaBWJIO, BIAACIOT HABbIKAMU [POrPaMMHMPOBAHUS, B KOMIUIEKT 3aJaHUll pPEKOMEHIYEeTCs
BKJIIOYATh KaK 3aJaHMsl 10 IPOrpaMMMPOBAHUIO, TaK M 3a/JaHusi, HE TpeOyloIlue HaBbIKOB
nporpaMMupoBanus. To ecTb 3afaHus OJIMMIMAJBl JOJDKHBI OBITh JOCTYHNHBI MU HMHTEPECHBI
y4alluMCsl C Pa3JIMYHbIM YPOBHEM IOJTrOTOBKM IO MH(YOPMATHUKE M IMPOrpaMMUPOBAHHUIO, B TOM
YHCIIe TOJIBKO HAYMHAIOIIMM U3y4aTh HH(OPMATHKY.

3ananus, TpeOyrolue HAaBBIKOB MCIIOJIb30BAaHUS KAKOH-JIMOO KOHKPETHOH yueOHOU cpeabl
nporpaMMupoBaHus (Hampumep, Scratch uinu JloromMupsl), MOryT mpeajaraThCsi MO PELICHUI0
MYHUILIMIIAJIbHOW WM PErHOHAJIBHOM IPEeIMETHO-METOINYECKUX KOMHUCCHM, TOJIBKO €CJIM BO BCEX
00pa30BaTeNbHBIX OPraHU3aLMAX JaHHOI'O MYHUIMIAIBHOIO 0Opa30BaHUS WM PErHMOHa CO3JaHbl
yCIOBUS Ul U3YYEHUS JAHHOW Cpelibl, TO €CThb TAaKH€ 3aJaHUs JOJDKHBI ObITh OCTYIIHBI BCEM
00yJarouuMcs.

PexkoMeHnayercs BKIHOYaTh B BApUAHT IIKOJIBHOTO 3Tana 4-6 3a1aHuil pa3iInyHON TEMAaTUKU
U PA3IMYHOTO YpOBHS CIOXHOCTU. IlepBas 3amaua JoDKHA OBITH JAOCTYIIHA MPAKTUYECKU BCEM
y4acTHUKAaM OJIMMITUAbI, 1ajee CIO0KHOCTh 3aJaHUl JOJDKHA Bo3pacTarh. CI0KHOCTH MOCIEAHEN
3a[1a4u JI0JDKHA OBITh TaKOH, YTOOBI €€ pelraay y9acTHUKH YPOBHS MOOEIUTENSI COOTBETCTBYIOIIETO
JTarna OJIMMITUAIBL.

Bo3MoHO cocTaBieHuMe BapuaHTa M3 OoOJIbLIEro 4YHWcia 3aJaHui, €cld BapuaHT
COCTaBJISIeTCSl M3 33JaHUN pa3nuyHOW (OpMbI (HarpuMep, Kak 3aJaHus 10 MpOrpaMMHUpPOBAHUIO,
TaKk W 3aJaHHsl C BBOJOM OTBETA), YTOOB! JAaTh BO3MOXKHOCTh YYAIIUMCSl C Pa3jIMYHbIM YpPOBHEM
HNOJArOTOBKM B O0JIACTM HPOTPaMMHUPOBAHUS TPOSBUTH CBOM CIIOCOOHOCTH. B 3TOM ciyuae
OKOHYATENbHBIM 0al MOKHO BBICTABIIATh HE 110 CyMMe OaJlJIoB 3a BCe 33/1a4H, a 110 CyMMe 0ayuioB
3a (PMKCUPOBAHHOE YHMCIIO 33/1a4, 10 KOTOPBIM MOJyY€H HAWIy4lInil pe3ynbTar.

1.2.3. lIko/1bHBIH U MYHHIUNIAJIbHBIN 3Tanbl /s yyamuxcs 9-11 kinaccos

Jnsa  ywammxes 9-11 kimaccoB MNpoOBOAATCS IIKOJBHBIA W MYHUIMIIAIBHBIM  3Tarlbl
onuMmmuazbl. Jlanee ydacTHUKM MYHUIMIAIBHOTO 3Tarna, HaOpaBIIMe HEOOXOAUMOE IJI y4acTHs
B PETMOHAJIILHOM 3Tale OJMMIHUAABI KOJIMYECTBO 0OajuloB, YCTAaHOBJIEHHOE OPIraHU3aTOPOM
PErMOHAJIBHOTO 3Tana OJIMMIIMAJIbI, TPUHUMAIOT yYacTHE B PETMOHAIBLHOM JTare onumnuazisl. C
Y4E€TOM J3TOr0 PEKOMEHAYeTCs IpOoBEIeHHWE OJuMIuaabl B (opmare, NpUOIHKEHHOM
K PETMOHAIILHOMY 3Taly, HO ¢ y4€ToM 0oJiee UPOKOro 0XBaTa YYaCTHUKOB.

PekoMenayercss mpoBeIeHUE OJMMIMAABI B OOUH Typ, NIPOAOLKUTEIBHOCTH Typa

IIKOJIBHOTO M MYHUIIUNAIBHOTO 3TannoB cocTanisieT oT 120 1o 240 MuHyT.
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[IIkombHBIHE W MYHUIUNAIBHBIA  3Tambl  OJUMIIMAIBI  PEKOMEHAYETCS IPOBOJHTH
C UCTIOJIb30BAaHUEM aBTOMATHYECKOW TECTUPYIOIICH CHUCTEMBI, KaK IMpaBWUJIO, TOW K€, 4TO Oymer
UCII0JIb30BAThCA HA PETMOHAILHOM dTane B JAaHHOM PErvoHeE.

Jns  npoBeaeHUs — OJUMIMAABI  PEKOMEHAYETCS  HUCIOJb30BaTh  3aJlaHusl 110
MIPOrpaMMHUPOBAHUIO C UCIIOJIB30BAHWEM YHHUBEPCAIbHBIX S3BIKOB, TaKUX, Kak Python, C++, Pascal,
Java, C#u . 1.

Pexomenayercst BKItOYaTh B BAPUAHT IIKOJIBHOTO U MYHHUIMIIAIBLHOTO ATAnoB 4-6 3a1aHuii
pPa3IMYHON TEeMATUKH M Pa3IMYHOTO YPOBHs ClokHOCTU. [lepBas 3ajmada OJKHA OBITH JOCTYITHA
MPAaKTUYECKH BCEM YYaCTHHKaM OJUMITAAJIbI, Jajiee CIOKHOCTh 3aJlaHMi JOJKHA BO3PacTaTh.
CIOKHOCTh TOCTEAHEH 3a7ayu JOo/DKHA OBITh TaKoM, 4TOObI €€ pellagud yYaCTHUKH YpPOBHS
no0OenTeNsi COOTBETCTBYIOIIETO ATAra OJIMMITAAIBL.

[Ipu cocrtaBneHuu BapuaHTa, C OJHON CTOPOHBI, HE PEKOMEHIYETCA BKJIIOYATh 3a/ayH,
TpeOyroIue 3HaHUS CTICIH(PUISCKUX AITOPUTMOB, HAIPUMED, AITOPUTMOB Ha rpadax, aropuTMOB
Ha CTPOKax, ajrOpPUTMOB IUHAMHUYECKOIO TPOTpaMMHpOBaHUs. B r000M ciydae He clemyeT
BKJIIFOYaTh Oozee 1-2 Takumx 3ahad, OHHM JOKHBI OBITh MAaKCHMAJbHBIMHU IIO CJIIOKHOCTH; IIOMUMO
TaKMX 3aJa4, B KOMIUIEKT JOJDKHO BXOJWTh HE MeHee 4 3aaad, He TpeOyIHMX 3HaHUA
crienu(PpUIecKuX alrOpUuTMOB.

C npyroit CTOPOHBI, HE PEKOMEH]IYeTCS OIPAaHUYMBATHCS TOJIBKO 3a/ladyaMH, €IUHCTBEHHON
TPYAHOCTHIO KOTOPBIX SBISIETCS peanu3alus OMHCAHHBIX B YCIOBHHM 3aqadyd JEHCTBUH, WU
3a/ladyaMH, PElIEHUE KOTOPBIX IMOJHOCTHIO 3aKII0YAaeTCs B BBIBOJIE MATEeMAaTHUYECKON (OpPMYIIbI.
Takue 3aa4u MOTYT BXOJUTHh B KOMIUIEKT, HO HEOOXOUMO TaK)Ke€ BKJIIOYATh B KOMILUIEKT 3aa4u,
pelieHrue KOTOPBIX COYETaeT MAaTeMAaTHYECKYI0 WU aJTOPUTMUUYECKYIO HUACI0 U PpeaTu3allfio
BBIYHMCIICHUM, HEOOXOAMMBIX [IJIi TOJYyYEHUS OTBETa, C WCIOJIb30BAaHUEM BO3MOXKHOCTEH
BBIOPAHHOTO SI3bIKA MTPOTPaAaMMHUPOBAHUSI.

1.3. MeTtoauueckue TMOAXOAbI K  COCTABJEHHIO 3aJaHUii  IIKOJLHOIO M
MYHHIHMIAJIBHOIO 3TANA OJIMMITUA/IbI

1.3.1. 3ananus B KOMNBLIOTEPHOIi (hopMe C KPATKHM 0TBETOM

1.3.1.1. [TpyHOMOBI COCTABJIEHUSI 3aIaHU I

3ananus B KOMIIBIOTEPHOU (popMe ¢ KpaTKUM OTBETOM MPEJICTABIISIFOT CO00M 3a/1aHusl, OTBET
Ha KOTOpbIE BBOAMTCS YYACTHHUKOM B TECTHPYIOLIYIO CHUCTEMY U BIIOCIEACTBUU NPOBEPSETCA
aBToMaTH4yecku. OTBETOM Ha TAKOE 3aJJaHUE MOXKET OBITh OJHO MU HECKOJIBKO YHCE]l, 3alUCAHHBIX
B OJIHOM WJIM HECKOJIbKHUX CTPOKax, OJHA WJIM HECKOJBKO CTPOK TeKcTa W T. 1. OTBET BBOIUTCS
YYaCTHHUKOM HETOCPEACTBEHHO B TECTUPYIOIIYIO CUCTEMY B T0JIE BBOJ]a OTBETA HIIM 3aIHCHIBACTCS

B TEKCTOBOM (paiisie, KOTOPBIN CAAETCS B TECTUPYIONIYIO CUCTEMY Ha ITPOBEPKY.
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[IpoBepka TONOOHBIX 3aAaHUN  OCYIIECTBISIETCS TMPH TOMOIIM  aBTOMATUYECKOMH
TECTUPYIOIICH CUCTEMBI, TO3TOMY OTBET JOJIKEH OBITh 3amucaH ¢ cobmoaeHneM (Gopmara 3arvcu
OTBETa, YKAa3aHHOTO B YCIIOBHMHU 3ajauu. Hampumep, B yCIIOBHH 3a/1a4d MOXET OBITh yKa3aHO, YTO
OTBETOM SIBJISIETCS POBHO IATHh YMCEJ, 3alMCAHHBIX uepe3 IMpo0en, WIM IOCIEA0BaTEIbHOCTh
u3 OykB  aHMIMicKoro  andaBuTa, WM  [OCJIEJOBATEIBbHOCTh  KOMaHJA  MCIOJIHHUTENS
u3 puxkcupoBaHHOrO0 HAOOpPa, 3aMMCAHHBIX O OJHON B CTPOKE, HJIM HEKOTOpOe apupMeTuyeckoe
BBIpaXXEHHE, COJIeprKallee YNCIIa, IEpeMEHHbIe, apupMETHUECKHUE OTepallui, CKOOKHU U T. 1.

1.3.1.2. Temaruka 3agauuii

[IpumepHbIC TEMBI 3aJaHUI:

— 3aJjaud Ha COCTaBJICHHE BbIpakeHHUH. OTBETOM Ha TaKyl 3ajlady SIBISIETCA HEKOTOpas
dbopmyra, UCTIONB3YIOIIAs YKCia, IEPEMEHHbBIC (OMMCAaHHBIE B YCIIOBUM 33/1a4i), apuMeTHIecKue
orepaiuu, CKoOKU. 3a/laHusl TAKOTO Pojia SBISIOTCSA BBEACHUEM B MPOTrPaMMHUPOBAHHUE, TOCKOIBKY
JUTSL UX peUIeHHs] HE0OX0IUMO TTOHUMaHUE MOHATUI: IEpeMEHHas1, ONepalys, MOPSI0K BEIUHUCICHUS
BBIPQXCHUS U T. 1I.;

— Jnorudeckue 3aaa4n. OTBETOM Ha ATY 33a4y MOXKET ObITh KOHCTPYKIIHUS, YAOBICTBOPSIOLIAS
YCIIOBUSIM 3aJ1a4M, HAIIpUMEp, NIEPEUUCIICHNE, KTO U3 JIFOJEH ABJISETCS phIlapeM, a KTO — JDKELOM U
T. I1.;

— KOMOMHATOpHBIE 3aJaud, HampUMep, 3aJaud Ha COCTAaBJICHHE PACHUCAHHM, TYpHHUPOB,
VIOPSAOYMBAHUE WIH TOACYET OOBEKTOB M T. 1. OTBETOM HAa TaKUe 33Ja4d MOXET OBITh
nepecTaHoBKa OOBEKTOB, COCTABJICHHOE paclUCaHUE MO 33aJlaHHOMY Ha0Oopy YCJIOBUH, pa3OueHue
00BEKTOB Ha HECKOJIBKO TPYI U T. 1.;

— 3a/layu Ha COPTUPOBKH, B3BEILIMBAHMS, NIEPEKIIaIbIBAaHUS, IEPENUBAHMS, epenpaBbl. OTBET
Ha TakWe 3a/ladyl MOXKHO 3amucarh B (hOopMe IOCIEeI0BAaTEIbHOCTH JIEHCTBUIM, HEOOXOIUMBIX IS
pelieHns 3aJaud, WK, HalpuMep, onucaTh HaOOp THPEK, MO3BOJSIOUINN BHIIOIHUTH TpeOyemoe
YCIIOBHE, U T. 1.;

— nabupuHTHBIe 3a7aud. OTBETOM Ha ATy 3a/1a4y MOXKET OBITh MOCIEI0BATENIBHOCTH IIIaroB,
MPUBOSAIIAS K BBIXOAY M3 KJIETYATOro jJabupuHTa. B Takux 3amayax MCMOJHUTENb TIPHU JBUKEHUN
Mo JTAOMPHUHTY MOXKET coOupaTh OOBEKTHI, HAOMPATh OUYKH 3a MPOXOXKIACHHE Yepe3 CIeIHaTbHbIC
KJIETKHU U T. 11.;

— COCTaBJICHHE AJITOPUTMOB JUIsl UCHOJHUTENSA. B ycioBuM Takoil 3agaun Ja€Tcsi ONMMCaHUE
WCIIOJTHUTEJIS U €r0 CUCTEMbI KOMaH][, OTBETOM Ha 3aJ[aHH€ SBJISETCS AJITOPUTM JIJISl UCTIOJTHUTEIIS;

— BBINOJHEHHUE ONMMCAHHOTO B YCIOBUH 3aJIa4M aJITOPUTMA;

— KOAMpOBaHHWE JAaHHBIX. B 3amauax Takoro pojga HEOOXOAMMO COCTaBUTh KO,
YIOBJIETBOPSIONINI ONMpeAeNEHHBIM YCIOBUSAM, WU 3aKOJUPOBATh (IEKOIMPOBATH) COOOIICHUE

110 OIIMCAaHHBIM ITPpaBUJIaAM;
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— oOpabotka ¢aina ¢ gaHHBIMH. B 3amadax Takoro poja mpuiaraetcs Qaiin ¢ JaHHBIMH
B TeKCTOBOM (hopmate, popmare CSV mnu B popmare 37IeKTPOHHBIX TaOIHIL. 3aJaHHe 3aKITI0YaeTCs
B HeoOXoauMocTh o0paboTKH HWHQOpPMAIUK, COAepKalleiicss B JaHHOM (aiine, U HaXO0XICHUU
OTBeTa Ha 3ajJaHue. /{7 BBINOJHEHHUS 3aJaHUsl MOXXHO TOJb30BaThCS JIIOOBIMH JJOCTYITHBIMU
MPOrPaMMHBIMH CPEACTBAMU (CUCTEMBl IMPOrPAaMMHUPOBAHUS, PENAKTOPHI AJIEKTPOHHBIX TaOJIHIL,
TEKCTOBBIE PEAAKTOPHI U T. 11.). OTBETOM Ha 3aJaHHE SIBJISCTCS OJHO MJIM HECKOJBKO YMCEeNl, WIN
OJTHA UJTK HECKOJIBKO CTPOK TEKCTA.

1.3.1.3. MaTrepuajibHO-TeXHHYECKOE o0ecriedeHmne

Ha xommnbroTepax AoikHa ObITh YCTAHOBIIEHA Mporpamma JAjsi JAOCTyNa B TECTHPYIOIIYIO
cucreMy (Hampumep, Opaysep, €Clii JOCTYI K TECTUPYIOIIEH CUCTEME OCYIIECTBIIAETCS yepe3 web-
unTepdeiic). Ecnu st BeIoMTHEHUS 3aJaHUH HEOOXOIMMO KaKoe-TH00 CrieraabHOe POrpaMMHOE
o0ecreyeHre, OHO TaK)Ke JOJHKHO OBITh YCTAaHOBIICHO.

3amaHusl THPaXHUPYIOTCS Ha JucTax Oymaru ¢opmara A4 wuiam A5, BO3MOXHO Takke
NPEJOCTABIIATh YCIOBHSA 3a/7a4 TOJBKO B DJJIEKTPOHHOM BHAE B TECTUPYIOIIECH CHCTEME.
Jljis 4epHOBBIX 3alMCce y4acTHUKAM MpPEAOCTaBIsieTcss Oymara, YepHOBUKHM HE CHAIOTCA U HE
MIPOBEPSIOTCSL.

1.3.1.4. Kputepuu U MeTOAUKH OLleHUBAHUA

JInsi TpOBEpKH pEIIeHU HCIONIB3YeTCs aBTOMAaTHYecKas TECTHpYIOIas CHCTEeMa.
Jlis IpoBepKH pemieHus KaKIOH 3aadyd HeOoOXOIUMO PeajM30BaTh MPOBEPSIONIYIO0 MPOrpamMmy,
KOTOpasi BBIIAET 7S peUICHHs OJUH U3 CIEAYIOIUX CTaTyCOB:

— «HETpaBWIbHBIN (OopMaT 3aITUCH OTBETAY;

— «IOJHOE WM YaCTHYHOE pelieHue». B 3ToM ciydae mpoBepsiomias mporpamma TakKe
BO3BpamaeT 0aii, KOTOPHIM OLIEHMBAETCS JaHHOe perieHue (0T 0 10 MakCMMadbHO BO3MOKHOTO
Oara 3a 3a/1a4y);

— BO3MOXHBI M JIpyrue BapuUaHThl cTaTycoB, Hampumep, «HeBepHoe pemienue», «llomHoe
pemeHue», «4acTHIHOE pereHne.

Bce 3a1aun o11eHUBAIOTCS] OAMHAKOBBIM YHCIIOM OalIoB.

[Ipu crmave pemieHUs B TECTHPYIONIYIO CHCTEMY IPOHM3BOIUTCS TPOBEpKa Ha COOJIOICHUE
¢dbopMaTa 3amuCcH OTBETa, €CIIH MPOBEpPKA HE MPOIiIeHa, pellleHre He TPUHUMAETCS Ha MPOBEPKY U
B TECTHPYIOIICH cucTeMe yKasbIBaeTcs craryc «HempaBuibHbIN popmar 3amucu oTBeTa». B aTOM
clIydyae »JKenareidbHa BbIJAa4a JIOTMOJTHUTEIFHOTO KOMMEHTapwsi TECTUPYIONIEH CHCTEMBI
0 HECOOTBETCTBHH CAAHHOTO OTBETa JOPMATY, OTIMCAHHOMY B YCIOBUU 3a/1a4H.

OxoHuaTenbHas MPOBEPKa PEIICHUI C BBHICTABICHHEM OasIOB MOXET MPOM3BOIUTHCS Kak
cpa3y Ke TOCie CAaud 3aJaHuil (OHJaH-TIpOBEpKa), TaK U Tocie OKoH4YaHus Typa (odduaita-

HpOBepKa). HOpH,Z[OK IPpOBCACHUA IMPOBCPKU IOOJIKCH OBITh JOBEIEH IO CBEIACHUS Y4aCTHUKOB
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70 Havana onuMmnuanel. Creayer ydecTb, UYTO B Cllydyae OHJIAWH-TIPOBEPKH BO3MOXKEH MOI00p
OTBETA YYAaCTHUKAMH OJIMMIIMAJbI IyTEM MHOIOKPAaTHOM OTIPaBKU Pa3INYHbIX PELIECHUI, IO3TOMY
OHJIAH-TIPOBEPKA BO3MOXKHA TOJIBKO ISl HEKOTOPBIX BUJOB 3a/1a4.

3amaun  JOJDKHBI TPeAyCMaTpHBaTh BO3MOXKHOCTH BBICTABICHHSI YaCTHUHBIX 0ajuioB
3a CIAHHOE PELEHUE, OJHAKO IPU aBTOMATUYECKON MPOBEPKE HEBO3MOXKHO OLICHUTh KOPPEKTHOCTD
pacCy)KIeHHs M JJ0Ka3aTelbCTBA, I03TOMY (opMynupoBKa 3ajadd JOJDKHA  yKa3blBaTh
Ha BO3MOYKHOCTb BBICTaBJIEHUS YaCTUYHbIX OayuioB. Hanpumep, B popMynupoBKe ycaoBUs 3ajauu
MOTYT MPHUCYTCTBOBaTh (pa3bl «Hem MeHbIle KoMaH OyIeT coAaepXkaTb alrOPUTM, TEM OOJbIIe
0ayuIoB BBl MOMyYUTE» WK «YeM MeHbIIe THpeK OyJaeT B NpeIOKeHHOM Habope, TeM OoJblie
0aJJIOB BBI OJYUUTE» U T. 1.

PaccMOTpUM HECKOJIBKO MOJIXO0/A0B K METOAMKE BBICTABJICHUS YaCTHUHBIX OAJJIOB 33 TaKue
3aJ1a4H.

Ecnu orBetoM Ha 3amauy sBisercs (opmyia, TO MPOBEpsolas Hporpamma JOJDKHA
OpUHUMATh JH00YyI0 (GOpMylly, SKBUBAJCHTHYIO NpPaBUIBHOMY OTBeTy. [l 3TOro MOXXHO
BBIUUCIIATh 3HAueHHE (OPMYJIBI-OTBETA YYACTHHKA HA pa3HBIX 3HAYCHUSAX IEPEMEHHBIX U
CpaBHMBATh CO 3HAYCHHEM (HOPMYIbI NMPAaBUILHOIO OTBeTa. HeronHblil 6ana MOXHO BBICTABISAThH
3a (hopMyJIbl, NAIOIIME TPABWIIBHBIA OTBET TOJBKO B YACTHBIX CIy4asX, WIM TpPU THIUYHBIX
olMOKax B cOCTaBICHUU (HOPMYIIbI, HAaIpUMeEp, MpH omubKkax B popmynax Ha 1.

Ecniu oTBeToM sBisieTCs HEKOTOpas KOHCTPYKLHUs (II€pecTaHOBKAa, KO, paclucaHue
TypHHpA) U T. JI., IPU 3TOM B YCJIOBHM CKa3aHO, YTO OLIEHHWBaeTCs 3(PPEKTUBHOCTh HAJIEHHOIO
pelieHrs [0 HEKOTOpOMY NapaMerpy (CyMMapHas [jIMHa KOJOBBIX CJIOB, KOJMYECTBO TYpPOB
B PACIIUCAaHUU TYPHHUpPA, KOJMYECTBO BBINOJHEHHBIX YCIOBUM JJIsl HaWJEHHOW NEepecTaHOBKHU
M T.J.), TO MOJIHBIM Oais BBICTABISETCS 3a HAWIy4lllee BO3MOXHOE PELIECHHE, YaCTUYHBbIE Oalljibl
BBICTABIIIIOTCA 3a BEpHOE, HO He Hawilydlee peuieHue. IIposepstonias mporpamma NnpoBepsieT
OTBET Ha KOPPEKTHOCTb, B CIyyae €CIIM OTBET KOPPEKTEH, OLEHHUBAETCs ero 3(p¢EeKTUBHOCTh
B COOTBETCTBHUH C YCIIOBUEM 3aauu.

Ecnu oTBeTOM SIBIISIETCS alTOPUTM JJISl UCIIOJIHUTENISA, MAapIIPyT B JIJAOUPUHTE U T. 1., OAJIbI
MOTYT HAUUCIATHCS B 3aBUCHUMOCTH OT KOJMYECTBAa KOMaHJ B alrOpPUTME, JJUHBI HailICHHOTO
MapuIpyTa, KOJIMYECTBA OUYKOB 3a IPOIJEHHBbIE CIeLMalIbHble KIETKM U T. 1. lIpoBepsromas
IIporpaMMa yCTaHaBJIMBAET KOPPEKTHOCTh arOpUTMa UM Mapuipyra. B ciiydae ero koppekTHoCcTH
0aJuTbl BHICTABIISIOTCS B 3aBUCUMOCTH OT 3()(PeKTUBHOCTH pEIICHHUS MU YUCIIa HAOpaHHBIX OYKOB.

3amaya MOXKET COCTOSITh U3 HECKOJIbKMX HE3aBUCHMBIX 3aJaHUil ¢ OOLIMM YCIOBHEM.
Hampumep, mana crpoka u3 cumBoiioB I, V, X, L, C, D, M, HyxHO pa30uTh €€ Ha 4YacTH,
ABJIAIOINECS KOPPEKTHBIMM PUMCKHMHU YHCIaMH C MUHMMAJIbHOW cyMMoOM. B Takoii 3agaue MOXHO
IPEJJIOKUTH HECKOJIBKO HE3aBUCUMBIX IPUMEPOB 3aJJaHUM pa3HOM CI0XKHOCTHU, HAIIpPUMEp, TIEPBHII

IpuMep cocTouT u3 cuMBoJIoB [-X, Bropoit npumep — u3 I-C, tpetuit npumep — n3 [-M. Kaxprit
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IpUMEp OLICHHWBAETCS HE3aBUCHMO, OLIEHKA 32 3aJJaHUE CKJIAJIbIBACTCS U3 CyMMBI OaIlJIOB 3a Ka) bl
npumep.

1.3.2.3aganusa  Ha WCNOJb30BAHHE KOMNBIOTEPHLIX cpex i  (GopMaIbHBIX
HCIOJTHUTEIe WM BUPTYAJbHBIX JIadopaTopuii

1.3.2.1. [IpyHIUNIBI COCTABJICHUSI 3aJaHU

3aaHusl TaKOTo POja BBIMOIHSAIOTCS HENIOCPEICTBEHHO Ha KOMIIBIOTEPE C UCIIOJIb30BAHUEM
cpedbl s COCTAaBIEHHs ajiropuTMa Uil UCIOJHUTENS WIA BUPTYyaJbHOH J1abopaTtopuu
JUISI MOJICTTUPOBAHUS ~ KaKUX-TMOO MpoleccoB  (NMEpeluBaHus, B3BEIIMBAHMS, YIPaBICHUS
TPAHCIIOPTOM U T. 1.). B 3aganuu TpeOyeTrcss COCTaBUTh AJITOPUTM JJIsi UCIIOJHUTENS (Harpumep,
BEITH W3 NabupuHTa, cOOpaTh BCE OOBEKTHI B JIAOMPHUHTE, PACCTaBUTh OOBEKTHI MO HYKHBIM
MeCTaM, OTMEPUTH HYKHOE YHMCIIO BOJIbl, ONIPEAEIUTh Maccy Ipys3a U T. 1.).

1.3.2.2. Temaruka 3aganuii

[IpumepHbIe BapuaHThI Ta00paTOPUI U UCTIOTHUTEICH:

— COPTHPOBKA OOBEKTOB;

— B3BCIIMBaHUS;

— mepeMerieHne 00beKTOB (HalpuMep, ABIKEHUE TPAHCIIOPTA);
— TepeuBaHuUs;

— wucnonauTtenb «Pobor» u ero Bapuaruu (Jlaiitdot, Coxoban);
— HCHOJHUTEND «Yepenanikay.

1.3.2.3. MaTrepuaabHO-TeXHUYECKOe o0ecrieyeHne

KaxxnoMy y4acTHHKY MpEIOCTaBIsSETCS MEPCOHAIBHBIM KOMIIBIOTEP C YCTaHOBJICHHOMN
Ha HEro CPeAoN I BHIMIOJIHEHUS 3aJaHUMN.

Cpena 1t BRITIOJTHEHUS 33JaHUSI MOXKET OBITh MHTETPHPOBAHA C TECTHPYIOIIEH CHCTEMOI,
UCTIONB3YEMON Ui CHaud W TPOBEPKH pEIICHHM, HampuMmep, 3aJaHus MOTYT HCHOIHSATHCS
HEMOCPEJCTBEHHO B Opay3epe MM Xe ObITh OTJEeNbHOM mporpammoi. B stoM ciywae cpena
JUTS BBITIOJTHEHUS 3a/laHUsl JTOJDKHA COXPAaHATh OTBET YYacTHHKAa B BHJAE TeKcTa win (haiina,
KOTOPBIH IMOTOM CIAETCsl B TECTUPYIOIIYIO CUCTEMY JUTSI TPOBEPKH.

Jl7is BBITIONTHEHUS 3aaHuil Ha 00pabOTKy MaHHBIX B (GopMaTe DIIEKTPOHHBIX TAONHII, Ha
KOMITbIOTEpAxX JOJDKHO OBITh YCTAHOBJIEHO HEOOXOJMMOE MpOrpaMMHoOe obOecreueHue (Hampumep,
Microsoft Excel nunu Libre Office Calc).

1.3.2.4. Kputepun 1 MeTOIUKHU OLlEeHUBAHUS

3amaHue JOIDKHO TpeayCcMaTphBaTh BO3MOXHOCTh BBICTABJICHHS YacTUYHOTO Oasia
B 3aBUCUMOCTH OT 3((eKTHBHOCTH pemeHus (KOJMYECTBO KOMaHJI B alrOPUTME, KOJIHYECTBO
BHITIOJTHEHHBIX ~ OMEpaluid, [AIUHA MapHIpyTa, MPONHIACHHOTO UCIOJIHHUTENEM, KOJIUYECTBO

COOpaHHBIX HA MAPIIPYTE OYKOB U T. JI.).
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[IpoBepky MOJOOHBIX 3aJaHUM >KeIaTeNbHO MPOU3BOAMTH ABTOMATHUECKHU IPH TOMOIIU
TECTUPYIOIIEH CHCTEMBI, TMPOBEPAOIIAs IMPOrpaMMa YCTAaHABIUBAET KOPPEKTHOCTh CHAHHOTO
pelIeHus U OIeHUBAET ero 3PPEKTUBHOCTh Ha OCHOBAHUH KPUTEPUEB, COCTABICHHBIX MPEIMETHO-
METOJINYECKON KOMHCCUEH.

[Ipy OTCYTCTBUM TEXHMYECKOW BO3MOXKHOCTU [UIsi aBTOMATHYECKOW IMPOBEPKU peIlIeHUs
MOTYT MIPOBEPATHCS WICHAMU JKIOPH.

13.3.3aganus mno NPOrpaMMHUPOBAHUIO JIJIsi PelIeHHs C HCHOJb30BaHHEM
YHHBEPCAJBbHBIX A3bIKOB

1.3.3.1. ®opMupoBaHue CIUCKA A3bIKOB MIPOrPaMMHPOBAHUS

[IpenMeTHO-MeTOIMYECKAsT KOMHUCCUS (DOPMHUPYET CHHCOK S3BIKOB IMPOrPaMMHUPOBAHUS,
JOCTYIHBIX JJIsl pelieHus 3a1ad. B cnucok pekoMeHAyeTcsl BKIIOYUTh PACIPOCTPAHEHHDBIE S3BIKU
IPOrpaMMHUPOBAHUS 00IEr0 HA3HAYCHHUS, B TOM YHCIIE:

— Python;
— C++;
— Pascdl;
— Java;
- CH.

He pekoMeHayeTcss OrpaHWYMBATH YYaCTHUKOB HEOOJBIINM KOJMYSCTBOM JIOCTYITHBIX
S3BIKOB  TIPOTPAaMMHUPOBAHUs, B YAaCTHOCTH, B CIHCOK MOTYT OBITh JOOABJICHBI SI3BIKH,
MOJJIEP)KUBAEMBIE  HCIIOJIB3YeMOM TECTUPYIOLIEH CHCTeMOH, KOTOpbIE HCIONB3YIOTCS IS
MpenoAaBaHus B IIKOJIAX MYHHUIIMIIATUTETa WK peruoHa, Hanpumep: KyMup, Kotlin, Rust, C, D u
Ap.

1.3.3.2. [IpyHOMOBI COCTABJICHUSI 3aIaHU I

3a1a4uu TOJDKHBI UMETh AITOPUTMHYCCKHNA XapaKTep.

3amava T0JDKHA TOPa3yMeBaTh BBOJ JIAHHBIX, 00Pa0OTKY WX B COOTBETCTBUH C YCIIOBHEM
3aa4y M BBIBOJ pe3ynbraTa. dopmar BBoJa JaHHBIX M BBIBOJA pe3ylbTaTa AODKEH OBITh
KOPPEKTHO CPOPMYITUPOBAH U TIOJIPOOHO OMKMCAH B YCIIOBUU 33J1aud. PeKOMEHyeTCsl UCTIOIb30BaTh
HanOoJIee eCTECTBCHHBIE M MPOCThie (DOPMATHI BBOJA M BBIBOJA, YTOOBI JTAITBl BBOJIA JIAHHBIX U
BBIBOJIa pe3yjbTaTa HE OBUIM OCHOBHON TPYTHOCTBIO TMPHU peIIeHHH 3aJayd. PexomeHmyercs
WCIIONIb30BaTh CTAHAAPTHBINM MOTOK BBOJA (KJIaBHATypa) JUIsl BBOAA JAHHBIX, CTAaHAAPTHBIA MOTOK
BBIBOJIa (9KpaH) JUIsl BBIBOJA PE3yJbTAaTOB, HE PEKOMEHIYETCS HCITOJIB30BaTh (DAiIOBBIA BBOJI-
BbIBOJ. [Ipy BBOJE HECKOJBKHX YHCEN WM MacCHBa PEKOMEHIYeTCS BBOJUTH KaXKJ0€ YHCIIO
B OTJICIBHOM CTpOKEe (3a UCKIIOYEHHEeM HauOojee TPYIHBIX 3aJa4 B BapUaHTE, €CIM BXOIHBIE
JaHHBIE B ATUX 3a/JauaX YCTPOCHBI CIOXHBIM 00pazoMm, Hampumep, naHbl N map uucen, B 3ToM

ciIydac OOIMyCKacTCA BO BXOJHBIX HAHHBIX 3aAaTb YUCIIO N, 3atreMm N CTPOK, CoAcCpKaluX IO ABa
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yrcna, pa3fenéHHbIX mpoOenoM). He pexomeHmyeTcst mojaBaTh Ha BXOJ TOCIEIOBATEIBHOCTH
JTAHHBIX HEM3BECTHOW JUIMHBI, JIJISI CYUTHIBAHHS KOTOPOH HEOOXOIUMO CUMTHIBATH BXOJHOM MOTOK
710 TIOSAIBJICHHS TPU3HAKA KOHIIA TTOTOKA.

YcnoBue 3agayul JOKHO OBITH COPMYIHPOBAHO OJHO3HAYHO, B €€ (OPMYIHMPOBKE HE
JIOJDKHO OBITh HEOJHO3HAYHBIX TPAKTOBOK, HETIOJNHBIX MJIHM MPOTHBOPEYMBBIX (OpMyarpoBok. Ha
HIKOJHHOM M MYHHIIMIIQJIBHOM 3Tarie He PEKOMEHIYETCsl BKIIOYATh B YCIOBHE UIMHHYIO JICTCHIY
WJIA MOTHUBAIIMIO, JTYYIIE CTAPATHCS eNIaTh KOPOTKHAE OTHOCUTEIHHO ()OpMaIIbHBIC YCIOBUSI.

B TekcTe yciioBHs 3aauu KeaaTelbHO HE UCIOIb30BaTh TEPMUHBI U MOHSTHS, BBIXOISIIIEC
3a TpeseNbl MIKOJIBHOW MPOrpaMMbl, TIPU HEOOXOIUMOCTH HCIOJIb30BAHHS OHHU JIOJDKHBI OBITh
OIpeIeNICHbl U KOHKPETH3UPOBAHBI.

Ecnu orpaHnveHus: Ha BXOJHbBIC JaHHBIC MM BO3MOXXHOE 3HAYCHUE LIEJIBIX YUCEI B BBIBOJIC
BEPHOTO pEIIeHHs 3a/1a41 HE YKJIabIBalOTCS B 32-OUTHBIE 3HAKOBBIE [IEJIOUNCIICHHBIC TIEPEMEHHBIE,
TO B YCJIOBUH 33/1a4l PEKOMEH]IyeTCSl pa3MECTUTh MPUMEUaHHe 00 ITOM C yKa3aHHEM TOTO, KaKue
TUIBl JTAHHBIX HEOOXOJMMO HCIOJb30BaTh JUIsl padOThl ¢ TAaKUMH NEPEMCHHBIMH B Pa3JIMYHBIX
SI3bIKaX MPOrPaMMHUPOBAHUSI.

Pemennem 3amaum  sBIsIETCS TpPOTrpaMMa, HANMCAHHAS C  HMCIOJB30BAHUEM  OJHOTO
U3 MpeIaraeMbIX Ha OJIMMITHAJIE SI3BIKOB ITPOTPAMMHUPOBAHHSI.

Bce 3a1aun MKoJIBHOTO U MYHUITUIIAIBHOTO ATAMOB JOJDKHBI PEIIAaThCs HA MOJHBIA OayuT Ha
HauboJee pacnpocTpaHEHHBIX sI3bIKax mporpamMmMmupoBanus (Python u C++).

Mertoanyeckas KOMHCCHSL TOTOBUT ISl KaXIOW 3aJa4d KOMIUIEKT MaTepUalioB.
JlomyckaeTcsi WCHOJB30BaHME 3a/lady, paHee WCIONb30BaHHBIX Ha JPYruX OJUMIIMAAAX, HO
HE3HAKOMBIX IIKOJBHHKAaM JAHHOTO pernoHa. He momyckaercs HemocpeIcTBEHHOE KONMHPOBaHHE
KOMIUIEKTOB 3aJa4 TPONUIBIX JIET, B TOM YHCIE KOMIUICKTOB JIPYTMX PETHOHOB WU
MYHHUIIMTIATUTETOB. Marepuanbl 3ajayd JOJDKHBI IMOJpa3yMeBaTh aBTOMATHYECKYIO TPOBEPKY
C MCITOJIb30BAaHUEM TECTUPYIOIIEH CHCTEMBI.

KoMruiekT 10JIKeH BKITIOYATh:

— YCIIOBHE 3a]1auu;
— TEeCTHI;
— MPOBEPSIOILYIO0 IPOTrPaMMy;
— OCHOBHOE€ aBTOPCKOE PEIICHHE;
— MPHUMEPHI APYTUX NPABUIBHBIX U HENPABUIIBHBIX PEIICHUH;
— pasbop 3amaym.
VYcnoBue 3a1a4n BKIIOYAET:
— ONHMCaHWe 33/1a4H;

- (I)OpMaT BXOIHBIX JAaHHBIX,
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— (Qopmar BBIXOJHBIX JAHHBIX;

— TNpUMEPHI BXOJAHBIX U BBIXOHBIX JAHHBIX;

— OrpaHHUYEHME I10 MaMITH U IPUMEP OTPAHUUYEHUS 110 BPEMEHU;

— wuH(popMauIo 0 NoA3a1a4ax U CUCTEME OLICHUBAHUS;

— CBEIECHMA O TOM, Kakas MHpOpMalus O pe3ylbTaTaX MPOBEPKU pPELIEHHsS COOOIIaeTCs
YYaCTHUKY.

[Tpu moaroTOoBKE MaTepUANIOB 33/1a4 MOXKET, HAIpUMEp, UCIOIb30BaThesl cucrema Polygon
polygon.codeforces.com, 10OMONMHUTENBHBIE METOJUYECKNE PEKOMEHAALMHU 10 Pa3paboTKe 3agad
npuBeaeHbI B [Ipunoxenuu 2.

1.3.3.3. TemaTuka 3agaumii

— 3amanus Ha BEIBOJ (POPMYIIBI, BEPHOU MPH JTFOOBIX TOMYCTHUMBIX BXOJHBIX JTaHHBIX.
— 3asaHus Ha pa30op cilyyaes.

— 3asaHus Ha yMeHue paboTaTh C JaTaMU M CO BPEMEHEM.

— 3agaHus Ha MOJEIMPOBAaHUE ONKMCAHHOTO B YCIIOBUU 3aJ]auy IIpoLecca.

— 3ajgaHus Ha nepedop BapuaHTOB.

— 3ananus, Tpelyrole 0OHapyKEHUS KAaKUX-TO 3aKOHOMEPHOCTEH.

— 3ajaHus Ha aHAJIU3 CTPOKOBBIX JIaHHBIX.

— 3amganus Ha 00paOdOTKY YHCIIOBBIX MACCHUBOB.

1.3.3.4. MeToauKa NpoBepKH 3aJaHUii

Pemennem 3agmaum sBi€TCA INpPOrpaMMa, HANKCaHHAs Ha OJHOM U3  JIOCTYIHBIX
Ha OJIUMIIHAJIE SI3BIKOB IpOrpaMMHUpoOBaHMA. J[1s NpoBEepKM M OLICHHWBAHUS pPELICHUH >KIOpU
HCIOJIb3YET aBTOMAaTHUECKYIO TECTUPYIOIIYIO CUCTEMY.

Ha mnpoBepky otnpasisieTcss HWCXOAHBIM TeKCT nporpammel. [Ipm ornpaBke pemieHus
Ha MPOBEPKY YYAaCTHHUK YKa3bIBa€T, C HCIOJIb30BAHUEM KAKOIO S3bIKAa IPOTPAMMHUPOBAHMS U
KOMIIWJISITOpPA BBINOJIHEHO pelleHue. PasHble penieHus, OTIpaBICHHBIE Ha IPOBEPKY, MOTYT
MCIIOJIb30BaTh Pa3HbIE S3bIKUM IPOrPAMMHUPOBAHUS U/UITH KOMITUIISTOPHI.

[IpucnanHas mnporpamMma KOMIIMJIHPYETCS € MCIHOJIb30BAaHUEM CTPOKH KOMITUJISIMH,
YCTAHOBJICHHOM topu. Ecnu xoMmuisinus 3aBepiiaeTcss HEyJauHO, YYaCTHUKY COOOIIaeTcs, YTo
pe3ynbTart npoBepku ero peuienus — Compilation Error.

[Iporpamma 3amyckaercs Ha TecTtax. [[ns kKaxmoro Tecra, Ha KOTOPOM OBUT BBITIOJHEH
3allyCK, YCTAHABJIMBAETCS pEe3y/lbTAaT BBIMOJIHEHHUS HA STOM TecTe. BepHbIi OTBET Ha TecT,
BBIJIAaHHBI TpU COOMIONIEHUHM YKa3aHHBIX B YCJIOBUM 3aJlaud OTPAaHUYEHUH, COOTBETCTBYET
pesyapraty OK. Jlns HEBEpHBIX OTBETOB BO3MOJKHBI PAa3JIMYHBIE PE3YJIBTATHl BBINOIHEHHUS
B 3aBHCHUMOCTH OT OLUIMOKH, HallpuMep:

— Wrong answer — HeBepHbIi OTBET Ha TECTE;
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— Runtime error — ommbKa BBITIOJHEHUS HAa TeCTe JTMO0 HEHYJIEBOM KOJT BO3BPATa,

— Time limit exceeded — npeBbIlIeHO OrpaHUYCHUE BPEMEHH Ha TECTE;

— Memory limit exceeded — npeBbILICHO OrpaHIUYCHHUE 110 TAMSITH Ha TECTE.

JlomyckaroTcst Apyrue BapuaHThl pe3ysibTaTa IPOBEPKU Ha TECTE.

Korna nmporpaMma 3amyckaercs, e yKa3aHHBIM B YCJIOBHHU 33Jaud CIIOCOOOM IepenaroTcs
BXOJHbIC JaHHble. HaumbOosee TUNMYHBIM SIBJISETCS UCIOJNb30BaHUE [UId BBOJA JAHHBIX
CTaHJAPTHOIO MOTOKA BBOJA WJIM TEKCTOBOIO (paiiya ¢ onpenenéHHbIM B YCIOBUM 33a4ll UMEHEM,
pa3sMeLEHHOI 0 B KaTajore 3amycka.

CrenaHHbII NporpaMMol OMMCAHHBIM B YCJIOBHMM 33Jaud CIIOCOOOM BBIBOJI COXpaHsIETCs U
MpOBEPSIETCSl C  UCIOJB30BaHWEM  Pa3paOOTaHHON  MPEIMETHO-METOJAMYECKON  KOMHUCCHEH
IIPOBEPSIONIEN TIPOIPAMMBI.

[Ipu 3amycke nmporpamMmbl y4aCTHHKA TECTUPYIOLIasi CUCTEMa KOHTPOJIUPYET BpeMsl paboThl
pELICHHS U UCTI0JIb30BAaHHYIO MTAMSTh.

B ycnoBum kaxxaoi 3ajadM JOJDKHBI OBITH HMPUBEIEHBI NMPUMEPHl BXOJHBIX M BBIXOJHBIX
JAHHBIX JJIs 3TOM 3ajauu. PenieHne yqyacTHUKA 3aIyCKaeTcs Ha TeCTax U3 MPUMEPOB, MPUBEIEHHBIX
B YCIIOBHM 33JayM, pe3yJbTaT pabOThl HAa 3THUX TecTax cooOmiaercs ydacTHHKY. [Ipu Hammumm
TEXHUUYECKON BO3MOYKHOCTH PEKOMEHAYETCsl MOKa3blBaTh MOJHBIA MPOTOKOJ HPOBEPKU (BBIBOJ
IPOrpaMMbl, BBIBOJ| OINEPALMOHHONW CHUCTEMBl O BO3HHUKLIMX MCKIIIOUEHUSX, KOMMEHTAapuil
IPOBEPSAIOLICH IPOrpaMMBbl B CIy4ae HEMPaBUIBHOIO OTBETA) HA TECTaX U3 YCIOBUS 3a/1a4H.

Bo Bpems Typa y4acTHUKY MOKET cooOmaThcst HHpOpMalMs O pe3yibTaTaXx MPOBEPKH €ro
pewerus. BosmoxHbie popMbl coobmaeMoit HHGpOpMaIuu:

— YYaCTHHMKY cOOOIIaroTCs Oayuibl, HaOpaHHBIE pEIIEHHEM, U pe3yJabTaT MPOBEPKU PELICHHS
Ha KaxjaoM Tecte («OK», «HenpaBuibHblil oTBEeT», «IIpeBblllIeHO MaKCUMaIbHOE BpeMsl pabOoThD» U
T. A.). CamM# T€CTHI IPH 3TOM HE COOOIIAOTCS;

— YYaCTHHMKY COOOINAIOTCS TOJBKO Oasibl, HaOpaHHble pemeHueM. HWHdopmauus o
HPOXOXKJICHUU OTAEIbHBIX TECTOB HE COOOIIAIOTCS;

— YYaCTHHUKY cooOImIaercss mHdopmaius O MPOXOXKICHUH TOJBKO 4YacTu TecToB. OO0 3THX
TECTaX MOXKET COOOLIAThCS Kak JeTajibHas MHGOpMaIus, TaK U TOJBKO KOJIMYECTBO HAaOpaHHBIX
6amutoB. O pesynbTaTax MPOBEPKHM HAa OCTAJbHBIX TECTaX YYaCTHUKY HHopMmanus He
npefocTaBiseTcs. TUNMWYHBIM BapHAHTOM HCIOJIB30BaHUS TAaKOM YacTHYHOM HMHQpOpMaLUU
ABJISIETCS CIy4yal, KOr/la MaKCUMAaJIbHbIE 110 OTPAaHUYEHUSM TECTHI (IIpeIoiaraioliue pealn3anuio
Haubosee 3(h(PEeKTUBHOTO pelIeHus) BBIIEISIOTCS B Ipymiy, oleHnBaeMmyo B 30-60% oT monHoro
Oayuta, ¥ pe3yabTaT MPOBEPKHU Ha STOW TpYIE SBJISETCS CKPBITHIM OT YYaCTHHKA, @ OTKPBITHIM
SBIISIETCS PE3YNbTaT MPOBEPKHU HA TecTax, He TpeOyronmx Hanbosuee 3 (HEeKTUBHOTO PELICHNUS;

— YYacTHHMKY COOOIIAETCsl TOJIbKO pe3y/ibTaT MPOBEPKU Ha TECTAX U3 YCIOBUS (OLIEHHBAEMbIX

B 0 6asmioB).
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JlomyckaeTcsi coueTaHue pa3HbIX (opM coodIaeMoi HHPOPMAIIUHU O pe3yJIbTaTax MPOBEPKU
B Pa3HBIX 3a7a4ax.

Ha mKkoapHOM W MYHUIIMIAIGHOM JTale PEKOMEHIYeTCsS CcOo00Imarh HHQPOPMAIUIO O
pe3ynbTaTax MpOBEpKH BO Bpemsi Typa. Ilpum mOTECTOBO#l OIleHKE pPEKOMEHIYeTCsl YKa3bIBaTh
pe3yNbTaT MPOBEPKH Ha KaXJAOM TecTe WM Oailibl 3a Kaxaylo moazagady. [Ipu oleHke TOJIbKO
MOJIHOCTBIO PEIICHHBIX MOJ3aJa4 PEKOMEHIYeTCs YKa3blBaTh PE3yJbTaT Ha Ka)XJIOM TECTe WU
Oasuibl 3a Moj3a/iady WM BapUaHT «IiepBas OmIMOKa» Kak Ha PETHOHAJIHLHOM U 3aKJIIOUUTEIHHOM
sTamne (yKa3pBaeTcss HOMEP MEPBOrO HE MPOIIE/IIETO TeCTa M TUII OIIMOKU Ha HEM).

1.3.3.5. MeToauka oLeHUBAHUA 3aaHUA

Kaxxnoe 3amanue orneHuBaeTcs M3 MaKCHUMajbHOTO Oailjia, YKa3aHHOTO B YCJIOBUU 3a7auud
WIH B JPYTUX JTOKYMEHTAaX, OCTYIHBIX YYaCTHHUKAM, — JTUCTa ¢ MHPOpPMAIUEH O 3a7adax, IPaBHI
OJIUMITHABI, TIAMSITKH yYaCTHHKA U T. 1. PeKOMEHyeTcsl OIICHUBATh BCE 3a/1a4¥ U3 OJIMHAKOBOTO
MaKkcUMabHOTro Oaya, Harpumep, 100 6ayos.

Jia kaxxaoW 3amadud HEOOXOJUMMO MPEIyCMOTPETh BO3MOXKHOCTH IMOJTYYEHHUS YaCTHUUHOMN
omeHku. /[ 9TOro B YCIOBUMM 33Jadyd MOTYT OBITh YKa3aHbl I[0A33Ja4d — BapUaHTHI
JOTIONTHUTEIbHBIX OrPAaHUYCHUI Ha BXOAHBIC JaHHBIC, KOTOpBIE YIPOILIAIOT PEUICHHE 3a/lauH.
AJNbTepHATUBOM SIBIISIETCS TMOTECTOBAs OLICHKA, KOT/a Kbl MpPOWICHHBIM TECT OIICHUBAETCA
onpeAeIEHHBIM KOJTMYECTBOM OalIoB.

Cucrema OLIEHUBAHUS KOKIOW 3a/1a4M YKa3bIBACTCS B YCIOBUU 3a7aud. ECIIM UCTIONB3YIOTCS
oO11re cXxeMbl OIEHUBAHUS B Pa3HBIX 3a/1ayax, HApUMep, Al KKIOW 3a/1aull yKa3aHbl 0A331a4u
U OTpe/eNIeHbl 3aBUCUMOCTH MEXIy HUMH, HHPOpMAIHs 00 3TOM MOXKET ObITh yKa3aHa B IPYrHX
JIOKYMEHTaX, IOCTYIHBIX y4aCTHUKaM, — JTUCTe ¢ HHPopMaIlueil o 3ajadax, mpaBuiax OJMMITHAIBI,
namsTKe y4YaCTHHKA U T. TI.

[Ipu ucnonp30BaHUU MOTECTOBOM OLEHKH KaX/IbIil TECT OLIEHUBAETCS OTAEIHHO YKa3aHHBIM
B YCIIOBUM 33/1auyd 4ucioM OamioB. bamn ydacTHuka 3a 3afady paBeH cymMMe OajioB 3a TECTHI.
B ycioBuu 3amaun MOTyT OBITH YKa3aHBI XapaKTEPUCTUKH Ha0opa TECTOB, HANPUMED, JOJS HITU
CYMMAapHBIN OaJIT TECTOB, IMOAXO/ISIINX 10 HEKOTOPBIC JOTIOTHUTEIHHBIC OTPAHHYCHUS.

[Ipu ucnonp30BaHUU MMO/3a/1a4 TECTHI K 3ajadye pa3OMBalOTCS Ha TPYMIBI, KaKaas Tpyrmmna
COOTBETCTBYET OJHOW moj3amade. sl KakaoW Tmoj3ajgadd YCTaHABJIMBACTCS €€ «CTOMMOCTB)
B Oayutax. YYacTHHK IOJTydaeT OajuThl 3a T0J3a1aqy, €CJIM BCE TECTHI TPYIIIBI IS 3TOH MO13a/1a9u
npoigeHsl. B ycrmoBum 3amauM  MOTYT OBITh yKa3aHbl JIOMOJHUTENBHBIE OTPAHUYCHUS
Ha HauMCJIeHHe 0aJIoB 3a Moj3a/1ady, HanpuMep, TpeOOBaHUE MTPOXOKICHHS TECTOB HEOOXOTUMBIX
nmoa3ajad.

JlormyckaeTcsi KOMOMHUPOBAaHHAs CHCTEMa OIEHWBAHHWS, KOTJa 32 HEKOTOPBIE IMOA3ajadn

Oa/uibl HAUYMCIISAIOTCS TOJIBKO B ClIydac IIPOXOXKACHHUA BCCX TCCTOB, a4 B JPYIrUX IIoA3adadax
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UCIIONIb3YETCsl moTecToBas oneHka. Mudopmanus o0 3ToM [IoKHA OBITH YKa3aHa B YCIIOBUU
3a/1a4u.

Tectbl, npuBeAEHHDBIE B YCIOBUHU 3a/1a4M B KaUeCTBE IPUMEPOB, OlleHUBatOTCs B O OajioB.

JUIg IIKOJIBHOTO ATana B Ka4eCTBE OCHOBHOW PEKOMEHAYETCS IOTECTOBAask CUCTEMA OLIEHKH.
WckmroueHusl COCTaBISIOT 33Ja4dl ¢ OTBeTaMu Buaa «/la/Her» (WX He cienyeT naBaTh IpU
MOTECTOBOM CHUCTEME OIIeHKH, T. K. TOIJa JIETKO MHINETCS pelieHre, Haluparoiiee Ooiblioe
KoJIn4ecTBO 0auioB) M T. I. Ecim mcnosnp3yercss MOTecToBas CHCTEMa OLGHKH WM OJHUM M3
BapHUaHTOB BBIBOJIA TporpaMMel siBiisieTcst «No solutiony» mim ero aHanoru (BBIBOJ CHEIMATBHOTO
3Ha4YeHus, Hanpumep, yuciaa 0 unu -1 mpu OTCYTCTBUHM pPEILIEHUs), TO TECThl, B KOTOPBIX OTBET
ABIISIETCS TaKUM, JTOJDKHBI OLIEHHWBaThbcsa He Ooiee, ueM B 20% oT momHoro Gamna. Jlomyckaercs
TaK)Ke CIEIHAIbHOE YCJIOBUE JI OLICHMBAHMSI, YTO PELIEHUS, BBIJAIOLINE MPABUIbHBIA OTBET
TOJILKO Ha TecTax Buaa «No solution» oneHuBarotes B 0 6ayuios.

1.3.3.6. Ucnosib30BaHHe TeCTHPYIOLIEH CHCTEMBI

Opranu3zaropbl MIKOJIBHOTO WJIM MYHULUIAIBHOIO 3Tala MOTYT YCTAaHOBUTH M HACTPOUTH
COOCTBEHHBIN JK3EMIUISIP TECTUPYIOLIEH CHUCTEMBI JIMOO HCIOIB30BaTh TECTHUPYIOIIYIO CHCTEMY,
JOCTYITHYIO IO MOJIeNH «software as a servicey, Hanpumep:

— Slupexc-konrect https://contest.yandex.ru;
— Codeforces https://codeforces.com;
— Cucrema OLl «Cupuyc» https://uts.sirius.online.

B cnywae ecnu IIKONBHBIM 3Tam Ui BCErO PErMOHA MPOBOAUTCS MO OOLIMM 33JaHUsM,
pPEKOMEH/yeTCs  HCIOJIb30BaHMe OOIIel TeCcTHpYILIed CHCTeMbl s BCEro  peruoHa.
MyHUIIMNIaTBHBIM 3Tall PEKOMEHAYETCS MPOBOAMTH C HCIIOJIb30BAHHEM OOLIEH TecTupyrouen
CUCTEMBI JJIs1 BCErO PETUOHA.

1.3.3.7. Heo0xonmmMoe MaTepuaibHO-TeXHMYeCKoe o0ecreyeHne

B nononHeHue kK MaTepHalbHO-TEXHUYECKOMY O0€CIEUeHHIO0, yKa3aHHOMY B paszaene 1.4,
Ha KOMITBIOTEPAaX YYaCTHUKOB JOJIKHBI OBITh YCTQHOBJIEHBI KOMIIMJISATOPHI M Cpelbl pa3pabOoTKu
JUISL ICTI0JIb3YEMBIX Ha COOTBETCTBYIOIIEM 3Talle S3bIKOB NporpaMMupoBaHusi. CChUIKH Ha pecypcehbl
B UHTEepHeTe, copepxalire KOMIWISITOPBI U cpebl pa3padoTKH, yka3zaHsl B [Ipunoxenun 3.

ITomumo OC, KOMIUIATOPOB U Cpel pa3pabOTKH, HAa KOMIBIOTEPAX YYACTHUKOB MOKET
ObITh ycTaHOBJIeHO jononHuTenbHOE [IO (daiinoBble MeHeIXephbl, TEKCTOBbIE pPEIAKTOPHI,
nporpammel Juist uteHus: PDF-gaitnos), Hanpumep:

— Far Manager;
- Vim;

— Sublime Text;
— Geany,
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— Adobe reader;
— peIaKTOphI SJEKTPOHHBIX TAOJIHII.

1.4. Heo0xonuMoe MaTepHAJIbHO-TEXHHMYECKOEe oOOecneyeHHe Jisi BbINOJHEHUSs
OJIMMITMATHBIX 32JaHUH HIKOJIbHOT0 U MYHHUIIMNIAJIBHOI0 3TaNa 0JIMMIHAABI

Kaxnplii  ydyacTHUK J0DKeH ObITh oOecriedeH pabodyMM  MECTOM, OCHAUIEHHBIM
COBPEMEHHBIM TIEPCOHAIBHBIM KOMITBIOTEPOM WJIH HOYTOYKOM. XapaKTEpHUCTUKH KOMIIBIOTEPOB,
MPEJAOCTABICHHBIX YYaCTHHKAM, JOJDKHBI COBHAAaTh JMOO pa3nuyaTrhCsi HE3HAYUTEIBHO.
KomnpioTepsl JOMKHBI OBITh OOBEIWHEHBI B JIOKAIBHYIO CETh C JOCTYHNOM K TECTHUpPYIOLIEH
cucteme. [loctyn B HTepHET peKOMEHAYETCs 3allpeTUTh, 3a UCKIIOYEHHUEM MPH HEOOXOIMMOCTH
JIOCTYTIAa K CEpBEPY TECTUPYIOLIEH CUCTEMBI.

[IpeameTHO-MeTOMYECKASS KOMHUCCHSI MOYET MPUHATH PEUICHUE Pa3pelIUTh y4aCTHUKAM
UCIIONIb30BaHUE CBOMX KJaBUATyp W Mblimie. KiaBuaTypsl M MBI HE JIOJDKHBI  OBITh
nporpaMMupyeMbeiMH. Vcronp30BaHue KJIaBHATYp HE JOJDKHO JOCTaBIATH IUCKOMGOpTa IAPYrUM
y4acTHHKaM oJuMIuaasl. Ha wucmoigp3yeMble KIaBHATypbl W MBIIIH MOTYT OBITh HAJIOKEHBI
JIOTIOJTHUTEIbHBIE TPEOOBAHUSI.

3amaHusi TUpPaXUPYIOTCA Ha Jnuctax Oymaru ¢opmara A4 wumm AS. Jlomyckaercs
MPEIOCTaBlIEHUE JOCTyNa K DJIEKTPOHHBIM BEpCUAM 3aJaHui B HHTepdeiice TecTupyromeit
cucteMbl. B ciyyae mpenocTaBiieHHMsI AJIEKTPOHHBIX BEpCUU 3aJaHUM pacrieyaTaHHbIC 3aaHus
MOTYT HE TIPEIOCTABISATHCS.

VYyamumcst mpenoctaBusieTcss Oymara ¥ MHCbMEHHBIE MPUHAANEKHOCTH IS YEPHOBBIX
3anuceid. [Ipu 3ToM 4epHOBUKU HE COOMPAIOTCS MOCIE OKOHYAHHS Typa U HE MPOBEPSIOTCS.

JlomomHUTEIPHOE MaTepHAbHO-TEXHHUYECKOe olecrieueHue (mporpaMmMHOe oOecreueHue,
KOMITHJIATOPBI, CPEIbl pa3paOOTKU) MPH KCIIOIH30BAHUM HAa COOTBETCTBYIOUIUX dTallax Pa3IMYHbIX
BUJIOB 33/1a4 MPUBEICHO B OMMCAHUH STUX BUJOB 33/1a4 B pazjaene 3.

CooTBeTcTBYIOIIAs MNPEIMETHO-METOAMYECKAss KOMHUCCHUSL 3apaHee YTBEPXKIAaeT CIHCOK
MIPOTrPaMMHOTO 00€CTICUeHUsI, KOTOPBIM OyAeT HCIOJIb30BATHCSA ISl TMPOBEICHUS IIKOJBHOTO H
MYHUIUTIATFHOTO ATANOB U IOBOAMUT 3Ty UHPOPMAIIUIO O CBEACHHUS YYaCTHHUKOB U OPTaHU3aTOPOB
OJIUMITUA]IBL.

1.5. IlepeyeHb CHPaBOYHBIX MATEPHAJIOB, CPeICTB CBSI3U U  JIEKTPOHHO-
BBIYHMC/IUTEIbHON TEXHUKH, Ppa3pelieHHbIX K HCHOJb30BAHMIO BO BpeMsi NpPOBedeHHs
OJTUMITHAIBI

[ToMuMO KOMIIBIOTEPA, MPEAOCTABICHHOIO OPraHMW3aTOpaMU COOTBETCTBYIOIIETO JTama
B CIy4ae €ro MpOBEACHUS B KOMIBIOTEPHOH (opme, ydJacTHMKAM 3amperiaercs MOJIb30BaThCs
JTOOBIMU AJICKTPOHHBIMH YCTPOWCTBAMH, B TOM YHUCJIE JAPYTMMH KOMIBIOTEpaMH M HOYTOYKamH,

MOOMJILHBIMU TeJ'Ie(l)OHaMI/I n CMapT(bOHaMI/I, OJICKTPOHHBIMU KHHUI'aMH, IJ1aHICTaMu,
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37eKTpoHHBIMH YacaMu, CD- u MP3-nineepamu, m00bIMU HAYIITHUKAMU.

VYdyacTHMKaM  3ampelaeTrcs IOJb30BAaThCA  JIIOOBIMH  BJIEKTPOHHBIMH  HOCUTEIISIMHU
uHpOpPMaLIH, B TOM YHCIIE KOMIAKT-IUCKAaMH, MOIYJISIMH (DIIeII-TaMaTH, KapTaMH aMSITH.

VYyacTHUKaM pa3pelaeTcss MO0Jb30BaThCS YHUCTHIMM JIUCTAMM, B TOM 4YHUCIIE JHMCTaMU
B KIIETKY, a TaK)K€ IHCbMECHHBIMU IIPUHAUICKHOCTAMM: PYUYKOM, KapaHIallOM, CTUPATEIbHOU
PE3UHKOM, LIUPKYJIEM, JINHEUKON.

JUis  KaXXIoro OCHOBHOTO s3blKa IPOrPaMMHUPOBAHMSI HJIM CPEAbl  BUPTYAJIbHBIX
VICIIOJIHUTEJIEH Ha KOMIIBIOTEpaX yYaCTHUKOB WM B JIOKAJIBHOM CETH Pa3MEIaeTCsl JOKYMEHTaus.
Takxe peKOMEHlyeTCs yCTaHOBUTh WUJIM CIENIaTh JOCTYIHOW JOKYMEHTAIUIO 10 JOMOJHUTEIbHBIM
A3bIKaM NPOrpaMMHUpOBaHus. JlOmycTMMO TakKe IIpM OrpaHMdYeHuM naoctyna B MHrepHer
COXPaHMTb JOCTYII K CaliTaM C IOKyMEHTALMEN IO sI3bIKaM pOrpaMMHPOBaHUS.

YyacTHHKaM KaTeropM4ecKd BOCIPEIAeTCsl IOJb30BaThCA U pELIeHUs  3adad
MHCTPYMEHTAMH UCKYCCTBEHHOI'O MHTEJIEKTA.

1.6. Kputepnu u MeTOAMKA OLEHNBAHUS BbINOJHEHHBIX OJJUMITHATHBIX 3aJaHUM

Cucrtema ¥ METOJIMKA OLICHUBAHUS OJUMIIMATHBIX 33/JaHUI JOJKHA O3BOJIATh OOBEKTUBHO
BBISIBUTH PEaIbHbI YPOBEHb MOATOTOBKH YYaCTHUKOB OJIMMITHAIBI.

[TpuHIUTIBL POPMYIMPOBAHUS KPUTEPUEB U METOAUKH OLIEHKU OJMMITHAHBIX 3alaHUH IS
Ka)KI0ro TUIA 3aJaHUH IIPUBEIECHBI B COOTBETCTBYIOLIUX ITyHKTaX paszeina 3.

1.7. Ucnonb30BaHne y4eOHOH JUTEpATypbl M HMHTEPHET-PeCYpCOB NPH IOATOTOBKE
HIKOJbHUKOB K OJINMITHA/IE

IIpy MOArOTOBKE Y4YaCTHUKOB K IIKOJIBHOMY M MYHHILMIIAJBHOMY 3TanaM OJIMMIIMAJBI
11€J1€c000Pa3HO UCIOJIb30BATh CIEAYIOIINE HIKETIPUBEICHHbIE HICTOYHHUKH.

— https://informaticsmsk.ru — caiiT AWCTAHIIMOHHON MOATOTOBKK K OJIMMIIHAIAM 10
uH(pOopMaTuKe

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

— https://neerc.ifmo.ru/school — apxuB mMarepuanoB pa3mTUuHBIX OJMMIIHAJA MO WH(POpPMATHKE
JUISI IIKOJIbHUKOB

— https://codeforces.com — caiit olnaitH-cOpeBHOBaHMI 10 HH(MOPMATHKE JIsi Pa3HOTOo
YPOBHS CII0)KHOCTH

2. lIpopuap «cKycCTBEHHBI HHTEJICKT»

2.1. O0mme NMPUHUMIBI NMPOBEICHHUSA OJUMIHMAABLI N0 Npopuiarw «MCKycCTBEeHHBIH
HUHTEJIEKT»

2.1.1 OcHOBHBIE IPUHLIMIIBI

Omumnuana no npoduinto «VcKycCTBEHHBIH MHTEIEKT» MPOBOAUTCS C MCHOJIb30BAHUEM

KOMITHIOTEPOB.

39


https://informatics.msk.ru/
https://edu.sirius.online/
https://neerc.ifmo.ru/school
https://codeforces.com/

Kaxnplil yuaCTHUK pa3MellaeTcs 3a BbIIEIEHHBIM €My pabo4uM MECTOM B COOTBETCTBHH C
IUTAHOM pa3MEIEHUs] yYaCTHUKOB, TOATOTOBIEHHBIM OPTKOMUTETOM COOTBETCTBYIOIIETO dTaNa.

Ilepen HavamoM KakJIOTO Typa BCE KOMIBIOTEPHl YYACTHHUKOB JOJIKHBI HAaXOIUTHCS BO
BKJIFOUEHHOM COCTOSTHUU.

Ha xaxaom paOoueM MecTe y4yaCTHUKA JOJDKHBI pa3MellaTbcs pacliedaTaHHbIe TEKCThI
YCIOBHM 3a1a4 (€CIM OHM MCIOJIB3YIOTCS, JOIYCKAE€TCS HCIOIb30BAHUE SIEKTPOHHOW BEPCHU
YCIIOBHI, B 3TOM CJIy4ae OHM JIOJDKHBI OBITH JOCTYIHBI B MHTEp(delice TeCTUPYIONEe CUCTeMbl) U
JUCT C JIOTMHOM M IapoJieM JUIsl BXOJa B TECTUPYIOILYIO CHUCTeMY (€cilu JUlsl aBTOpHU3alUu
UCIIOJIB3YIOTCS JIOTUH U Napoiib). B pacnopspkeHue y4acTHUKOB TakKe JOJDKHA HPEJOCTaBIISATHCS
naMATKa y4aCTHUKA OJMMIMAJbL. BO3MOXKHO Takke IpeNoCTaBlIE€HUE yKa3aHHBIX MaTEpUajoB B
AJIEKTPOHHOM BUJIE.

VY4acTHHKaM pa3pelraercss 03HaKOMUTBCS C YCIOBHUAMM 3aa4 U IPUCTYIUTD K UX PELLIEHUIO
TOJIbKO IIOCJ/Ie Hayajla Typa. PacredaraHHble TEKCTbl YCIOBMH 3aJjay JOJDKHBI ObITh pa3MelleHbl
TaKuM 00pa3oM, 4TOOBI YYaCTHUKH HE MOTJIM CBOOOJHO O3HAKOMHUTHCS C HUMH O Hadayia Typa
(HarpuMmep, yIIaKOBaHbI B HETPO3PAUHblii KOHBEPT UJIU pa3MELLEHbI JIUIEBOH CTOPOHOM BHU3).

Bo Bpems Typa y4acTHUKM He BIIpaBe OOMIATbCS APYr C JPYroM MWIH CBOOOIHO
IepeMenaThCsl 0 ayIuTOpun. BIXxo U3 MecTa ITPOBENEHUS OJUMMIIMAAbI U BXOJ B HETO BO BpeMs
Typa BO3MOKHBI TOJIBKO B COIPOBOKJIEHUU JI€KYPHOTO.

IIpn KOHTpOJIE BpEMEHH TECTUPYIOIIEH CHCTEMOW IPUEM pEILICHUM aBTOMAaTHYECKU
IIPEKPAILIAETCs, OTIPABKA PEIICHNUH B TECTUPYIOILYIO CUCTEMY I10CIIE OKOHYAHMSI Typa HEBO3MOKHA.

B cny4yae BO3HHKHOBEHHs BO BpeMsl Typa cOO€B B pab0Te KOMITbIOTEPA UM MCIIOJIb3YEMOTO
IPOrpaMMHOI0 00€CIeYeHHs] BpeMsi, 3aTpayeHHOE Ha BOCCTaHOBJIEHHE PadOTOCHOCOOHOCTH
KOMIIBIOTEpA, MOKET ObITh KOMIIEHCUPOBAHO IO PEILEHUIO KIOPH, €clii cOOil Mpou301EN He Io
BHUHE yYaCTHHKA.

OTBETCTBEHHOCTD 3a COXPAaHHOCTb CBOMX JaHHBIX BO BPEMsI Typa KaXAblil YYaCTHUK HECET
camMocCTOsTeNbHO. YTOOBI MHHMMM3UPOBATh BO3MOJKHBIE IMOTEPH JIAHHBIX, YYaCTHUKU JOJKHBI
CBOEBPEMEHHO COXPaHATh CBOU (DaiJIbl.

2.1.2. OcobenHoCTH MOKa3a padoT

B cnywae umcnonp30BaHUS OHJIANMH-TECTUPOBAHHUSA, NMPU KOTOPOM pE3YJIbTAaThl IPOBEPKU
pelieHnit coo0IalTes y4acTHUKAM OJIMMITHAJIbI BO BpeMsl Typa, [0 Mepe TOTr0 Kak OHU CTaHOBATCS
M3BECTHBI, YIaCTHUKHU MTOCIE€ OKOHYAHUSI Typa 3HAIOT CBOU PE3YNbTATHI.

Opranu3arop COOTBETCTBYIOILETO ATara MyOIUKyeT Ha CBOEM caiiTe 3aJJaHUs OJUMITHAIBI U
pa3bop 3amady. B ciydyae KOMIBIOTEPHOTO MPOBEACHUS Typa TaKXkKe IYOJUKYIOTCS TeCThl MU
pelieHus, TOArOTOBIEHHBIE MPEIMETHO-METOANYECKON KOMHCCHEH, BO3MOXKHO IPEJI0CTaBICHUE

BO3MOXHOCTH PpECHICHUSA 3a/la4 BHC 3a4éTa Iocjiae OKOHYaHUS Typa.
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2.1.3. OcoGeHHOCTH POLEAYPHI ANle/UIS AN

Y4acTHUK, HE COTJIACHBIM C OLEHUBAHUEM €T0 PEIICHUN, UMEET MPaBO MOAATh AIEIUISALHIO.
[IpenMeToMm anennsiuuu ABISETCS HECOOTBETCTBUE BBICTABICHHOM OLIEHKUA KPUTEPUSIM OLICHUBAHUS
pemenuii. Coaepkanue 3aaHui, KPUTEPHUH U METOJIHUKA OIICHUBAHUS HE MOTYT OBITh MPEAMETOM
aneJusIIuy M TIEPEeCMOTPy HE MojIekar. B dacTHOCTH, MpeaMETOM amneJUIAlHA HE MOXKET OBITh
pacmpezeneHue 6auIoB 32 KaKHMEe-TO KOHKPETHBIC TECThI, YaCTHBIC CIy4Yau PEIICHHUA U T. 1.

[IpenMeTom amnesuIsuy B 33J1a4ax M0 UCKYCCTBEHHOMY MHTEJICKTY MOXET OBbITh:

— HECOOTBETCTBHE TECTOB YCJIOBHUIO 33]1a4U;
— HEKOppeKTHas paboTa MPOBEPSIOIICH MPOTpaMMBbI, T. €. MPABWIbHBIH BBIBOJ PEIICHHS
YYaCTHHKA OJIMMITAA/IbI 3aCUUTHIBACTCS KaK HEITPABUIIbHBIM.

OprkoMHUTET yCTaHaBIWBAET CPOKM M PErJaMEHT MO0Jayu amnelUIsiluid, OJHAKO CPOK, B
TE€YEHHE KOTOPOTO MOTYT ObITh MOJaHBI ANIEJUISAIIMH, TOJDKEH COCTABISTh HE MEHee OJHOTO Yaca.

OcHoBaHuEeM /ISl TPOBEICHHUS alejUIsIUMU SBISETCA 3asBJICHUE Y4YaCTHUKA Ha WM
npeJiceaTeNs aneJUBSIIHOHHON KOMUCCHH, HAITMCAHHOE 10 YCTAaHOBIICHHOU (hopMme.

[To pe3ynpTaram pacCMOTPEHHUS alEJUISIUMNA BBIHOCUTCS OAHO U3 CIEIYIOIINX PEIICHHI:

— OTKJIOHWTb aneISAINI0, COXPAaHUB KOJMYECTBO OAJLIOB;
— YJOBIIETBOPUTH ANEIUISAIUIO C TTOHMKEHUEM KOJIMUecTBa OalioB;
— YIIOBIETBOPUTH AEIUISALIMIO C TOBBIIIEHUEM KOJUYECTBA OAJIJIOB.

Pemenne mo Kaxkmoll anemsnuu opopMIIETCS IMPOTOKOJIOM YCTAaHOBICHHOTO BHJA,
KOTOpPBI TMOJNUCHIBAETCS YJIE€HAMHU aNeJIIUUOHHON KOMHCCHM, NPHUHUMAaBUIMMU YYacTHE B
paccMOTpeHuHu aneuisiuud. Ha OCHOBaHHWM IPOTOKOJOB PACCMOTPEHHUS AaNeUBIMUA BHOCSTCSA
COOTBETCTBYIOLIME U3MEHEHUS B UTOTOBBIE IOKYMEHTHI.

OkoHUaTeNbHBIE WTOTHU YTBEPKAAIOTCS JKIOPU C YYETOM pe3yJabTaTOB PaCCMOTPEHUS
areJuslui U JOBOJISITCS 1O CBEACHHUS BCEX YUACTHUKOB OJIMMITNAA]IBI.

2.2, lIpuHumMnbl GOPMHUPOBAHUA KOMILIEKTOB OJMMIIMAAHBIX 32/IaHUH HIKOJBHOTO H
MYHUUMIIAJIBHOTO0 3TANA OJIMMIINAAbI

2.2.1. lllkoAbHBIA 3TAN AJs yYalIuxcs 5-6 KJIaccoB, MIKOJbHBIH U MYHHIHMNATbHBIH
JTamn JJIs ydyamuxcs 7-8 kiaccos

Jns  ywammxcs 5-6 KJIacCOB NPOBOJUTCA TOJIBKO IIKOJBHBIM 3Tal  OJIMMIIUAIbL.
PexkoMeHyeTcss MpOBEJACHHE OJIMMITHAIBI B OJUH TYp, MPOIOJDKHTEIHLHOCTH Typa oT 45 mo 90
MHHYT.

Jns ygammxcst 7-8 KJ1acCOB MPOBOASITCS MIKOJbHBIM M1 MYHULIMIATBHBIN TAIbl OJIMMITAA]IBI.
Pexomenayercs nposeneHue OJMMIMAABI B OJAWH TYpP, IPOJOJIKUTEIBHOCTh Typa IIKOJBHOIO U
MYHUIUIIATBHOTO 3TanoB coctasisieT oT 90 1o 180 MunHyT.

Vka3zaHHBIC dTAIlbI IPOBOAATCA NPOBOAUTCA C UCITIOJIB30BAHUEM BallaHI/Iﬁ HECKOJIBKHUX (bOpMI
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— 3aJaHus C KpaTKUM OTBETOM — 3aJlaHusA, OTBET Ha KOTOPBIE 3alIUCHIBAECTCS B BHUJZIE OJHOTO
WJIM HECKOJIBKUX YKCEN, OJJHOM WM HECKOJbKHX CTPOK TEKCTa, C BBOJAOM OTBETA B TECTUPYIOIIYIO
CHUCTEMY U C MOCJEAYIOIIEeH aBTOMAaTUUECKOW MTPOBEPKOIl OTBETA,

— 3aJaHus 10 TPOrpaMMHUPOBAHHUIO C MCIOJb30BAHMEM YHHUBEPCAIbHBIX SI3BIKOB, TAKMX, KaK
Python, C++, Pascal, Java, C# u T. 1.

— 3aJaHuWs Ha aHAIW3 JAHHBIX C HCIIOJIb30BAaHMEM OWMOIMOTEK IJisi pabOThl C JIaHHBIMH,
OOBIYHO HCHONB3YETCs s3BIK TporpammupoBanus Python. Takue 3amaHus peKOMEHIYyeTCs
BKJIIOYATh TOJIBKO B KOMIUIEKT MYHUIIMIIAJIBLHOIO 3Tana Jjis 7-8 Kiacca.

PekoMenayercss BKIHOYAaTh B BapuaHT 6-8 3aJaHUil pa3iMuHOM TEMAaTHKU U Pa3IMYHOIrO
ypoBHSL cinokHOcTH. [lepBas 3amada MoikKHA OBITH JTOCTYIHA NPAKTHYECKH BCEM YYaCTHUKAM
OJIUMIUA/BI, Jajiee CJIOKHOCTh 3aJlaHUi JTOJDKHA Bo3pacTarh. CIIOKHOCTH TMOCICAHEH 3a1auu
JOJKHA OBITh Takoi, 4YTOOBl €€ pellaayd y4YaCTHHKU YpPOBHS MTOOEAHMTENs HIKOJBHOTO JTara
OJIUMIINAbI.

Bo3moxkHO cocraBieHue BapuaHTa W3 OOJIBIIETO YHCIIa 3aJaHul, €ClId BapuaHT
COCTABJISICTCS M3 3aJIaHMK pa3IMyHOM (GopMbI (HampuMep, Kak 3adaHus MO MPOTrPaMMHUPOBAHUIO,
TaKk W 3aJaHusi C BBOJOM OTBETa), YTOOBI JaTh BO3MOXHOCTH YYalllUMCS C PA3IUYHBIM YPOBHEM
MOJATOTOBKA B 00JAcCTH MPOTrPaMMHPOBAHHS IPOSIBUTH CBOM CHOCOOHOCTH. B 3ToM ciydae
OKOHYATEJIBHBIN 0aJl;T MOJKHO BBICTABIISITh HE 10 CyMMe 0aJUIOB 3a BCE 3a/1a4yH, a IO CyMMe OajlioB
3a (PUKCHUPOBAHHOE YHCIIO 33/1a4, 10 KOTOPBIM MOyYeH HAMIYUIINi pe3ynbTar.

2.2.2. llIkoAbHBIA 1 MYHUIIMNIAJIBHBIN 3Tanbl 11 yyamuxes 9-11 kiaccos

Jnsa  ywammxcs 9-11 kmaccoB TPOBOAUTCA IWIKOJABHBIM M MYHUUMIAIBHBINA 3Tarbl
onuMmuazpl. Jlanee ydyacTHUKM MYHUIIMIIAIBHOTO JTama, HaOpaBIIMe HEOOXOAUMOE AJIs y4acTHs
B PETMOHAJILHOM JTafe OJUMIHUAIAbl KOJWYECTBO OayuioB, YCTAaHOBJIEHHOE OPraHU3aTOPOM
PETHOHAIBHOTO ATara OJWMITUAJIbI, MPUHUMAIOT YYacTHE B PETHOHAIBHOM JTamne ojauMmuansl. C
YU4E€TOM OTOTO PEKOMEHIAyeTCs TMpOBENEHUE ONuMMOHaasl B  (Gopmare, MNPUOIHKEHHOM
K PETHMOHAILHOMY ATaIly, HO ¢ Y4ETOM O0Jiee IIMPOKOT0 OXBaTa YYaCTHUKOB.

Pexomenayercs mpoBeneHHE OJUMMIMAIBI B OJUH TYyp, MPOAODKUTEIBHOCTh Typa
HIKOJIBHOTO M MYHULIMITAJILHOTO 3TanoB coctasisieT oT 120 1o 180 munyT.

[lIxonbHBIA ¥ MYHUUUNATBHBIA 3Tambl OJIUMIOMAABI PEKOMEHIYETCS MPOBOAUTH
C UCIOJIb30BaHUEM aBTOMATUYECKOM TECTHUPYIOLIEH CUCTEMbI, KaK MpaBHIJIO, TOW K€, 4TO OyneT
WCIIOJIH30BaThCSA Ha PETHOHAILHOM dTare B JAHHOM PETHOHE.

Jlns mpoBeneHUs ONMMIUAAbl PEKOMEHIYETCS HCIOJIb30BaTh 3aJaHus [0 MaTeMaTHKe,
3alaHds 10 aHauu3y JaHHBIX M MallMHHOMY OOYYeHHMIO C HCIOJBb30BAaHHEM  S3bIKA
nporpammupoBanusi Python, 3aganus mo mporpaMMUpPOBAHHIO C MCTIOIB30BAHIEM YHUBEPCATbHBIX

S3BIKOB, TakuX, kak Python, C++, Pascal, Java, C# u 1. 1.
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PexoMenayercst BKJIIOYATh B BAPUAHT IIKOJIBHOTO U MYHUIIMIAIBLHOIO 3TANOB 6-8 3aJaHuil
pPa3IMYHOM TEMAaTUKH M PA3JIMYHOIO YPOBHs CIIOKHOCTH. IIpu cocraBieHMu BapuaHTa, ¢ OJHOU
CTOPOHBI, HE PEKOMEHIyeTCs BKJIIOYATh 3a7auu, TPEOYIOIINE 3HAHUS CIIEU(PUICCKIX allTOPUTMOB,
TEPMHHOJIOTHH M MOJIeNIeH MalmMHHOTO 00y4eHus. B mobOom ciydae He cleayeT BKIOYaTh Oolee
1-2 Takux 3ajma4y, OHHU JOJKHBI OBITh MAKCHMAJIbHBIMHM 110 CJIOKHOCTH; IIOMHUMO TaKHX 3aj]a4, B
KOMIUIEKT JOJDKHO BXOAWTh HE MeHee 4 3amad, HE TpeOYIIUX 3HaHUSA CrHenu(uaecKkux
AJITOPUTMOB M MOJIEIICH.

2.3. Meroanuyeckdue MOAX0ALI K COCTABJEHHI0 3aJaHHH IIKOJBLHOIO W
MYHHIHMIAJIBHOIO 3TANA OJJMMITHA/IBI

2.3.1. TemaTuka 3aganui

— KOMOWHATOPHKA;

— TeopHUs BEPOSTHOCTEH;

- YCJIOBHAasi BEpOSITHOCTb;

- ¢opmMyna MOJTHON BEPOATHOCTH;

- Teopema baiieca;

- metox MonTte-Kapuio;

— JIMHEeWHas anreopa,

- BEKTOPBI U MaTPHILHI;

- YMHOXEHHUE MaTpPHII,

— aHaJIW3 JaHHBIX,

- 00paboTKa TaHHBIX,

- TOJICYET XapaKTEPUCTHUK 10 JaHHBIM,

— 3aJlaHMsI Ha PYYHYIO KJIACCH(UKAIIMIO U KIIACTEPHU3AIIUIO;

— TpOorpaMMHUpPOBaHUE;

- 3a/1aHuA Ha BBIBOJ ()OPMYIIBI, BEPHOU MIPH JTHOOBIX TOMYCTUMBIX BXOTHBIX TAaHHBIX;
- 3aJaHus Ha pa30op CIy4yaes;

- 3aJaHuUs Ha MOJCIIMPOBAHNE OMIMCAHHOTO B YCIOBUHU 33/1a4M MPOIIeCCa;
- 3a/1aHuA Ha TIepedop BapUAHTOB,

- 3ajaHus, TpeOyromue 0OHAPYKEHHS KaKUX-TO 3aKOHOMEPHOCTEH;
- 3aJaHus HA aHAJM3 CTPOKOBBIX JAHHBIX;

- 3a7aHus Ha 00pabOTKY YMCIIOBBIX MAaCCHBOB.

2.3.2. Ucniosib30BaHMe TeCTHPYIOLIEH CHCTeMBbI

OpranuzaropaM MIKOJIHHOTO W/WJIA MYHUIIMIATHHOTO JTANOB MpeiaraeTcs UCIOIb30BaTh
TECTUPYIOIIYIO CUCTEMY, JOCTYIHYIO IO MOJIETH «Ssoftware as a servicey:

— Supexc-xkonrect https:.//contest.yandex.ru
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— Cucrema OI] «Cupuyc» https.//uts.sirius.online

— Codeforces https:.//codeforces.com/

2.3.3. MaTepuaibHO-TEXHHYECKOe o0ecneyeHne

Ha xommnbrorepax AokHa ObITh YCTAHOBIIEHA Mporpamma JAjsi JAOCTyNa B TECTHPYIOIIYIO
cuctemy (Hanmpumep, opaysep, eciau AOCTYI K TeCTUPYIOLIeH cCUCTeMe OCYIIeCcTBIseTCS yepe3 web-
unTepdeiic). Ecnu s BeImomHEHUS 3aJaHUH HEOOXOIMMO KaKoe-TM00 CrierHaabHOe POTrpaMMHOE
o0ecrieyeHne, OHO TaKXKe JODKHO OBITh YCTaHOBIICHO.

3amaHus TUPWKHUPYIOTCA Ha Juctax Oymarm ¢opmara A4 wiam AS, BO3MOXKHO TaKkKe
MPEOCTAaBIATh YCJIOBUA 3aJad TOJbKO B DJJIEKTPOHHOM BHJIE B TECTHPYIOIIEH CHCTEME.
Jljis 4epHOBBIX 3alMCceil y4acTHHKAM MpeAOoCTaBiisieTcss Oymara, YepHOBUKM HE CHAIOTCA U HE
MIPOBEPSIOTCS.

2.3.4. MeToanka npoBepKH 3aaHUit

Jliia 3agaHuii Mo MaTeMaTUKe U aHalIHM3y JAaHHBIX C TEKCTOBBIM HIIM YMCICHHBIM OTBETOM
MPOMCXOIUT CPABHEHHUE IMOJIYYCHHOTO OTBETA C 3TAIOHHBIM. Bajiibl MOTYT BBICTaBIIATHCS B TOM
YHCIIe 32 YACTUYHO BEPHBIC WIIM OJM3KHUE 110 3HAYCHHUIO OTBETHI.

Jlis TmpoBepKH 3aJaHUl MO NPOTPAaMMHUPOBAHUIO, TN pEUICHHEM 3aJayd  SBIISETCS
nporpaMma, HalucaHHas Ha OJHOM M3 JOCTYIHBIX Ha OJMMIIHAJIE SI3IKOB MPOrPaMMHUPOBAHUSA,
UCIIOJIb3YETCSl METOJMKA, aHAJIOTWUYHas onucaHHoW B pazzaene 1.3.3.4 nns peweHuil B npoduie
«IIPOTPaMMHPOBAHUEY.

2.3.5. Kpurtepuu u MeTOIMKH OLlEeHUBAHUSA

JUiss TpoOBEpKH peIIeHUH UCIONb3yeTcs aBTOMAaTHYecKas TeCTHpYoIlas CUcTeMa.
Jlist IpoBepKH pemieHusT KKIOH 3aJadd HeOoOXOIUMO PEea30BaTh MPOBEPSIONIYIO0 MPOrpamMMmy,
KOTOpast BBIIAET ISl PELICHHUsI OJTUH U3 CIIEAYIONINX CTaTyCOB:

— «HETpaBWIbHBIN (OpMaT 3aITUCH OTBETAY;

— «IOJHOE WM YaCTHMYHOE pelleHue». B 3ToM ciyuae mpoBepsiolias Mporpamma Takxke
BO3BpamaeT 0aai, KOTOPHIM OLIEHWBAETCS JaHHOe penieHre (0T 0 10 MakCMMalbHO BO3MOXKHOTO
Oayia 3a 3a7a4y);

— BO3MOXXHBI U Jpyrde BapHaHThl cTaTycoB, Hampumep, «Hesephoe pemenue», «llomHoe
peuieHne», «YacTUYHOE pereHue».

Bce 3a1aun o1ieHUBAOTCS OJJMHAKOBBIM YHCIIOM OaJlToB.

IIpu cnaue pemieHUs B TECTHUPYIOUIYIO CUCTEMY IPOM3BOJIUTCS MpOBEpKa Ha COOJIOACHUE
¢dopmara 3anmcu OTBETa, €CJIM MPOBEpKa He MpoiiieHa, pelieHne He IPUHUMAeTCsl Ha MIPOBEPKY U
B TECTHPYIOIIEH cucTeMe ykasbiBaeTcs craryc «HemnpaBuibHbli opmar 3amucu oTBeTa». B aTom
cllydyae >OKelaTellbHa BbIJada JIOTIOJIHUTENBHOTO KOMMEHTApusi TECTUPYIOIIEH CHCTEMBI

0 HECOOTBETCTBUU C/IAHHOTO OTBETa (popMaTy, ONMCAHHOMY B YCIIOBHUH 3a/1a4H.
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OxoHuaTenbHas MPOBEPKa PEIICHUI C BBHICTABICHHEM OalsIOB MOXKET MPOU3BOAUTHCS KaK
Cpasy ke Iociie cla4yM 3aJaHuil (OHJIAHH-TIpOBEpKa), TaK W Mocjie OKoHuaHus Typa (oddnaitn-
npoBepka). [lopsaok mpoBeaeHUs MPOBEPKU JOJDKEH OBITh JOBENEH 10 CBEACHUS YYaCTHUKOB
70 Havana onuMmnuanel. Ciemyer ydecTb, YTO B Cllydyae OHJIAWH-TIPOBEPKH BO3MOXKEH MOI00p
OTBETa YYaCTHUKAMU OJIMMIIUA/bI IyTEM MHOIOKPATHOM OTIPABKH PA3IUYHBIX PEIICHUi, M03TOMY
OHJIAMH-TIPOBEPKA BO3MOXHA TOJBKO JUIsl HEKOTOPBIX BUIOB 3a/1a4.

3amaun  JOJDKHBI IpeAyCcMaTpUBaTh BO3MOXKHOCTb BBICTABJICHHMSI YaCTHUHBIX OajuioB
3a CIAaHHOE PEILEHUE, OJJHAKO MPU aBTOMAaTUUYECKOM IPOBEPKE HEBO3MOYKHO OLIEHUTh KOPPEKTHOCTh
paccyKIeHus M JI0Ka3aTelbCTBa, IO3TOMY (OpPMYyIMpOBKAa 3aJaydl JOJDKHA  YKa3bIBaTh
Ha BO3MOXKHOCTbH BBICTaBJICHUS YAaCTUYHBIX OayuioB. Hampumep, B GopMyIHpPOBKE YCIOBHS 3a/a4d
MOTYT NPHUCYTCTBOBaTh (pa3bl «Hem MeHble KoMaH OylIeT colepXkaTb alrOpPUTM, TeM OoJblie
0ayuI0B BBl MOMTy4UTEe» WK «HYeM MeHblle rMpek OylneT B IpeiokKeHHOM Habope, TeM OoJiblie
0aJUI0B BBI OJTYYHUTEN» U T. A.

Ecnu orBetoM Ha 3amady sBisercs (opmysia, TO IPOBEpsOIas HporpaMma JoJDKHA
IPUHUMATh JI00YI0 (OpMyJly, SKBUBAJICHTHYIO IpaBWIBHOMY OTBeTy. /[li1s 3TOro MokHO
BBIUUCIIATh 3HAYeHHE (OPMYJIBI-OTBETA YYACTHHKA HA pa3HBIX 3HAYCHUSAX IEPEMEHHBIX U
CpaBHMBATh CO 3HAYCHHEM (HOPMYIbl NMPAaBUILHOIO OTBeTa. HeronHblil 6ana MOXHO BBICTABISATh
3a GopMyJIbl, Jarolllde IMPaBWIBHBIA OTBET TOJbKO B YAaCTHBIX CIIydasX, WJIM NPU TUIHUYHBIX
olMOKax B cocTaBiIeHUU (HOPMYIIbI, HaIpUMeEp, Ipu ourOkax B popmynax Ha +1.

Jlns 3a7a4, B KOTOPBIX HEOOXOIUMa ONTHMU3ALUS PELIeHUs, HEOOXOUMO MPEayCMOTPETh
BO3MO>KHOCTbh YaCTUYHOM OLIEHKHU 3a Ka)KJbl TECT, B 3aBUCUMOCTH OT Ka4eCTBA PEILICHUS.

2.4. Heo0xogumoe MaTepuaibHO-TEXHHYECKOe o0ecrevyeHHe [JIi BbINOJHEHUS
OJIMMITMAHBIX 32JaHUH HIKOJIbHOI0 U MYHUIMNIAJIBHOIO 3TaNa 0JIMMIHAABI

Kaxnplii  ydyacTHUK J0DKeH ObITh oOecrieyeH paOodyMM  MECTOM, OCHAUIEHHBIM
COBPEMEHHBIM MEPCOHAIBHBIM KOMITBIOTEPOM HJIM HOYTOYKOM. XapaKTepUCTHKH KOMIIbIOTEPOB,
NPEJOCTABIEHHBIX YYaCTHUKAM, JIOJDKHBI COBNAAaTh JHUOO pa3IuyaThCsi HE3HAUYUTENBHO.
KomnbioTepsl JOMKHBI ObITh OOBEIMHEHBI B JIOKAIBHYIO CETh C JOCTYHNOM K TECTHUPYIOLIEH
cucreme. [loctyn B UHTepHET pEeKOMEHYeTCsl 3alpeTUTh, 3a UCKIIOUEHUEM TPH HEO0OXOIMMOCTH
JOCTYyTa K CepBEPY TECTUPYIOIIEH CUCTEMBI.

IIpenMeTHO-MeTOINYECKAsT KOMHMCCHS MOXKET NPUHATH PELICHHE Pa3pelIuTh Y4aCTHUKAM
UCMOJIb30BaHUE CBOMX KJIaBMaTyp W Mblmiei. KiaBuaTypsl W MBIIIM HE JOJDKHBI OBITh
nporpaMMupyeMbiMH. Mcnonb30BaHue KiaBHATyp HE JIOJDKHO JOCTaBIATH TUCKOMGOpTa IPYyrum
yyacTHUKaM onumnuaael. Ha wucnonb3yemble KiaBUATyphl M MBIIIM MOTYT OBITH HaJOKEHBI
JIOTIOJTHUTEIIbHBIE TPEOOBAHNUS.

3amaHusl TUpPaXUpPYIOTCa Ha Jjucrax Oymarn ¢opmata A4 wim AS. Jlomyckaercs

IPEIOCTaBIIEHUE JOCTyNa K DJIEKTPOHHBIM BEpCUAM 3aJaHuil B HHTepdeiice TecTupyromei
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cuctembl. B ciydae mpemocTaBlieHMsl 3JIEKTPOHHBIX BEPCHIl 3aJaHWN pacriedaTaHHbIC 3aJaHusd
MOT'YT HC IpCAOCTABJIATHCA.

y‘-IaH.II/IMCH MMpeaOCTaBIACTCA 6yMar a4 U NHUCbMCHHBIC NPUHAMIC)KHOCTU IJId YCPHOBBIX
3ammncen. HpI/I 9TOM YCPHOBHKHU HE CO6I/IpaI-OTC}I IIOCJIC OKOHYAHHA Typa U HE ITPOBEPAOTCA.

COOTBeTCTBYIOIJ_[a}I NPEAMETHO-METOAUYECKAasd KOMMCCHA 3apaHCC YTBEPKAACT CIIMCOK
POTPaMMHOTO OOecreueHus, KOTOPBI OylIeT HCIONb30BaThCs Uil MPOBENEHHS IIKOJIBHOTO U
MYHUIMIIAJIIBHOTO 3TAllIOB 1 JOBOJUT 3TY HH(bOpMaLIHIO 0 CBCACHUSA YYACTHUKOB U OPraHu3aTopOB
OJINMMIINAJbI.

Ha KOMIIBIOTCpaX YUYACTHHUKOB OJIZKHbBI OLITH YCTaHOBJICHBI YCTAHOBJICHBI KOMITUJIATOPHI U
Cpcabl pa3pa60TKH AJI UCITOJIB3YCMbIX Ha COOTBCTCTBYIOIICM 3TAllC A3BIKOB IPOTpaMMUPOBAHUA.
Takxe peKOMEHyeTCsl YCTaHOBUTD JIOMOJIHUTEIBFHOE MPOrPaMMHOE 00€CTIeUeHHEe, HalpuMep:

— Far Manager;

- Vim;

— Sublime Text;

— Geany;

— Adobe reader;

— PCAAKTOPLI JICKTPOHHBIX Ta6J’II/II_I.

2.5. Hepeqeﬂb CIIpaBOYHBIX mMaTepualios, Cpeacrs CBA3HU u IJICEKTPOHHO-
BBLIYHCJIUTEJILHOMI TEXHHKH, Pa3pelI€cHHBIX K HCHO0Jb30BAHUIO BO BpPEMsS IIPOBCIACHHUS
O0JIMMIINAAbI

ITomumo KOMIIBIOTEPA, MNPCAOCTABIICHHOI'0 OpraHu3aTopaMu COOTBCTCTBYIOLICTO JTalla
B CJIydyae €ro NIpOBEICHUs B KOMIBIOTEPHOH (QopMe, yJaCTHUKAM 3alpeliaeTcs MOJIb30BaThCSA
JHOO0BIMU AJIEKTPOHHBIMU YCTPONMCTBAMHU, B TOM 4YHCJI€ JAPYTUMHU KOMIBIOTEPAMU U HOYTOYKaMu,
MOOHUIIbHBIMHU TCJICCI)OHaMI/I u CMapT(l)OHaMI/I, OJICKTPOHHBIMHA KHUT'aMU, IIIaHIICTaMH,
3NIeKTPOHHBIMU yacamu, CD- u MP3-nineepamu, 1100bIMH HayIIHUKAMU.

YuacTHHKaM 3arpeuacTcs II0JIb30BAaThHCs JIFOOBIMU OJICKTPOHHBIMHA HOCUTCIIAMHA
I/IH(i)OpMaHI/II/I, B TOM YHUCJIC KOMIIAKT-AUCKaMH, MOAYJISIMU (bHCIH-HaMﬂTI/I, KapTaMi IMaMATH.

YuacTHHUKaM paspemacTcsa IMO0JIb30BaThCA YHUCTBIMU JIMCTaMH, B TOM YHUCIIC JIMCTAMU
B KJICTKY, @ TaKXKC€ MNUCbMCHHBIMU HNPUHAIICKHOCTAMU: py‘-IKOfI, KapaHJamioMm, CTHpaTeHBHOﬁ
PE3UHKOM, IUPKYJIEM, JINHEUKOMH.

JInst  KaXaoro OCHOBHOTO fA3bIKA IPOTPAMMHUPOBAHMS WM CpPeIbl BHUPTYaIbHBIX
HUCIOJIHUTEIEH Ha KOMITIBIOTCPAX YUaCTHHUKOB HUJIU B JIOKAJILHOM CETH pasMeiacTCda JOKYMCHTALUA.
Taxxe PCKOMCHAYCTCA YCTAHOBUTL UJIN CACIIATH ,Z[OCTyr[HOfI AOKYMCHTAIUIO IO JOTIOJHUTCIIbHBIM
A3bIKaM IPOTpaMMHpOBaHuA. JlomycTHMO TakXe @pu OrpaHudyeHuu jgocryna B IHHTtepHer

COXPAHUTh JOCTYI K CalTaM C JOKYMEHTALMEHN IO SI3bIKaM IPOTPaMMHUPOBAHUS.
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VY4yacTHMKaM KaTeropM4ecKd BOCIpPELIAETCS IOJIb30BaThCA  JUIsL  PELIeHHs  3aaay
MHCTPYMEHTAMH UCKYCCTBEHHOTO MHTEIJIEKTA.

2.6. Ucnoab3oBanue y4yeOHON JHMTepaTypbl U HMHTEPHET-PeCypcoB NpPH NOATOTOBKeE
IIKOJbHUKOB K OJIMMIIHA/Ie

[Ipy 1mOArOTOBKE YYaCTHUKOB K ILIKOJIBHOMY M MYHUIMIAIBHOMY 3TalaM OJMMIIMAIbI

uenecooGpaaHo HCII0JIB30BAaTh CICAYIOIINEC HUKCIIPUBECACHHBIC HCTOYHUKH.

https://dls.samcs.ru/olympics — caiiT oJMMIIHaIbI 10 MAITMHHOMY M TTyOOKOMY 00YUYEHHIO;

https.//www.kaggle.com — caiiT oHTaliH-COPEBHOBAHHMI 110 MAIIUHHOMY O0YYCHHIO;

https://problems.ru — coopuuk 3aia4 o maremaruke;

https.//informaticsmsk.ru — caiiT AWCTAaHIIMOHHON TIOATOTOBKHM K OJIMMIIHAJAM 10
nH(popmaTuke;

— https://neerc.ifmo.ru/school — apxuB MaTepuaoB pa3IUYHBIX OJUMIIHAJ 10 HH(POPMATHKE
JUTSL IKOJIBbHUKOB;

— https://codeforces.com — caiit oHiaiiH-cOpeBHOBaHMI 10 HH(MOPMATHKE JIsi Pa3HOTo
YPOBHSI CIIOKHOCTH.

— https///mos-inf.olimpiadaru/ — caldT MOCKOBCKOW OJHMMIOHAAbI  IIKOJGHUKOB  II0
uH(pOopMaTuKe

3. llpoduiab «PodGoToTexHUKA»

3.1. Cneunduka nposeaeHus oJuMnuaabl no npodpuiarw «Podororexnuka

3.1.1. OcHOBHBIE IPUHIUIIBI

Ha mkonbHOM 5Tame BCEpOCCHUHCKOW ONMMIHNAJBI IIKOJBHUKOB MO HH(GOpPMAaTHKE 10
npopmino «PoOOTOTEXHHKA» NMPOBOAUTCS TEOPETUYECKMH M (IIPU BO3MOXKHOCTH) MPAKTUYECKUN
Typ. PermoHanbHBI OpPraHW3allMOHHBIA KOMHTET JaeT YyKazaHue pa3paboTaTh M YTBEPAHTH
OpPraHU3allMOHHYI0 MOJIE]b Ha LIKOJBHOM JTale BKIIOYas U TEOPHI0, M NMPAKTHKY, WIH TOJBKO
TEOPHUI0. DTO CBSI3aHO C HEOJHOPOJHOCTHIO MaTepUaIbHOW 0a3bl 00pa30BaTENbHBIX YUPEKICHUM.
[To pemieHHI0o pervoHaIbHONW MPEIMETHO-METOAMUYECKON KOMHCCHM MAaKCHUMallbHble Oasuibl 3a
TEOPETUYECKHUM Typ LIKOJIBHOIO 3Tana Moryt coctasisaTh oT 40 no 100%, 3a npaktuueckuii — ot 0
(pu orcyrerBun) 10 60% 0O01IeH OLEHKH.

Omumnuana no mnpopmno «PoOOTOTeXHHMKa» OOBIYHO HPOBOJUTCS C HCHOJIb30BAHUEM
KOMITBIOTEPOB ISl TEOPETUYECKOTO Typa M KOMIBIOTEPOB, POOOTOTEXHHUYECKUX HAOOPOB HIIU
CHUMYJIATOPOB JIJISl TIPAKTUYECKOTO Typa. TeM He MeHee NMpH TMPOBEICHUH TEOPETHYECKOTO Typa
OJIUMITMAJIBl JIOIyCKaeTcs MpoBeleHHe B OJaHKOBOH (opme, Korma ydacTHHKAM Mpeiaraiorcs
3aJJaHus C Pa3BEPHYTHIM OTBETOM, PELIEHUS KOTOPBIX 3allMCBHIBAIOTCS Ha Oymare ¢ mocieayrouei
NpOBEpKON KiopH. [Ipum MPOBEACHWM TMPAKTHUECKOTO Typa IIKOJIBHOTO dTalma pPEeKOMEHIYeTCs
UCIIOJIb30BaHUE CUMYJISITOPOB C aBTOMATUYECKOI MMPOBEPKOM pe3yibTaTa BHIIOTHEHUS 3adaHNUs.

Jlnst aBTOMaTH3allMM TPOBEPKU 3aJaHU OOBIYHO HCIOJB3YeTCS TECTUPYIOIIas CHUCTEMA.
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Y4YacTHUKU C HCIIOJNIB30BAaHUEM CIIEHUAILHOTO MHTEpdeiica OTHpaBIsIOT OTBETHl Ha 3aJaHHs B
TEOPETUYECKOM Type. Bo Bpems NpakTUYECKOro Typa YYaCTHUKH OTIPABISIOT IMPOTrPAMMBI-
peLIeHHUs C BUPTYaJIbHOH MOJENbI0 poO0Ta MM poOOTU3MPOBAHHOTO YCTPOMCTBA HA MPOBEPKY U
OpY HAIWYMKM TEXHUYECKOM BO3MOXKHOCTH IMOJIY4YarOT HMH(OPMAIMI0 O KOPPEKTHOCTH CBOErO
pEILIEHUs B COOTBETCTBUU C IIPOLIEypaMH, OIIMCAaHHBIMU JAJIe€ B HACTOSIIMX PEKOMEHJALUAX.

Kaxxnplii yyaCTHUK pa3MeEIaeTCsl 3a BbIACIEHHBIM €My pad04uM MECTOM B COOTBETCTBHUH C
IUTAHOM Pa3MEILEHUsI YYaCTHUKOB, ITIOATOTOBIECHHBIM OPIKOMHUTETOM COOTBETCTBYIOLIETO 3Tamna. B
Cllydyae HCIOJb30BAHUS HA MPAKTHUYECKOM Type POOOTOTEXHMYECKHMX HA0OPOB M TOJMIOHOB Ha
Kaxzable 7-10 y4acTHHKOB JOJKEH OBITh JTOCTYIEH IOJIMIOH JAJIs TPEHUPOBOUHBIX M 3a4€THBIX
3anyckoB poOoToB. Ha mnonurone noimkHO OBITh INPOBEJEHO HEOTPAHUYEHHOE KOJIMYECTBO
TPEHUPOBOYHBIX U HE MEHEE JIBYX 3aU€THBIX 3aIlyCKOB POOOTOB. YUUTHIBAETCS PE3YJIbTAT JIyULIEro
U3 3aYETHBIX 3allyCKOB po0OOoTa Ha NojuroxHe. Pacnonoxxenue o0bEKTOB WM Pa3METKH HA 3a4€THOM
HOJUIOHE JOJDKHO HMETh OTJIMYUS OT TPEHHUPOBOYHOIO IOJUIOHA BO M30€XKaHHE BBICOKOH
Pe3yJIbTaTUBHOCTH JINHEHHBIX PELIEHUM, IPU KOTOPbIX pOOOT HE OPUEHTHPYETCS B OKpY)Karollen
cpeze.

B cnydae ncnosib30BaHHsS KOMIBIOTEPOB Ui IPOBEACHMS Typa Iepel HayaloM Typa Bce
KOMIIBIOTEPHI YYACTHUKOB JIOJIKHBI HAXOJUTHCSI BO BKJIIFOUEHHOM COCTOSIHUU.

Ha xaxaom paOoueM MecTe y4yacTHUKA JOJDKHBI pa3MellaTbcs pacliedaTaHHbIE TEKCThI
YCIOBHH 3a1a4 (€CIM OHM MCIOJB3YIOTCA, JOIYCKAETCsS MCIOJIb30BAHUE JJIEKTPOHHOW BEPCHU
YCIIOBUH, B 3TOM CJIy4yae OHHU JOJDKHBI ObITh TOCTYIHBI B MHTEp(elice mpoBepsIOLIe cucTeMbl) U
JUCT C JIOTMHOM M TapoJieM JUIsi BXOJa B TECTUPYIOILYIO CHUCTeMYy (€clu JUIsl aBTOpHU3alMu
MCIIOJIb3YIOTCS JIOTUH U Napoib). B pacnopsbkeHne ydacTHUKOB TaKKe JIOJKHA MPEIOCTABISATHCS
NaMATKa Y4aCTHHUKA OJMMIMAIbl. BO3MOXXHO Takke NpeNOCTaBICHUE yKa3aHHBIX MaTEpHUajoB B
AIIEKTPOHHOM BUJIE.

VYyacTHHKaM pa3pelniaercss 03HaKOMUTBCS C YCIOBHUSIMM 33/1a4 U IPUCTYNUTD K UX PEILIECHUIO
TOJIbKO TOCIe Hayajla Typa. PacredyaraHHble TEKCThl YCIOBHMH 3a1ad JOJKHBI OBITh pa3MelleHbl
TakuM 00pa3oM, YTOOBbl YYAaCTHUKM HE MOIJIM CBOOOJHO O3HAKOMHUTBHCS C HMMHU JO Haydaja Typa
(HarpuMmep, yIIaKOBaHbI B HETPO3PAayHblil KOHBEPT UJIU pa3MEIEHbl JIUIIEBON CTOPOHOMN BHU3).

Bo Bpems Typa y4acTHUKM He BIIpaBe OOWIAThCS JAPYr C JPYroM WIH CBOOOIHO
nepeMeniaTbesl Mo ayAUTOPUM KpOME MYTH OT KOMIIbIOTepa K IMOJMIoHy M oOpaTHO. Brixox us
MeECTa IPOBEIEHUS OJIMMITNABI M BXOJ B HETO BO BPEMsI Typa BO3MOXHBI TOJIBKO B COITPOBOXKIECHNUN
JEKYPHOTO.

[Ipy KOHTpoOsIE BpEMEHM TECTUPYIOIIEH CHCTEMOW IPUEM PEIICHUH aBTOMATUYECKU
IIPEKPALIAETCS, OTIPABKA PELICHNUH B TECTUPYIOILYIO CUCTEMY I10CIIE OKOHYaHMsI Typa HEBO3MOKHA.

VYyacTHHKaM KaTeropuuecky 3ampeniaercs nepes] HauajloM M BO BpeMsl TypOB Iepe/aBaTh

CBOM JIOTMH M Mapojb JAPYTMM YYacCTHHKAM, MNBITaThCA MOJIYYUTh AOCTYN K HHQOpMAIMM Ha
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KOMITBIOTEpAX JIPYI'MX YYaCTHUKOB WIJIM TIBITATHCS BOWTH B TECTUPYIOIIYIO CHCTEMY OT HMEHHU
JIPYTroro y4yacTHHUKA.

B ciydyae BO3HMKHOBEHHUS BO BpeMsi Typa cOOeB B paboTe KOMIBIOTEpPA, UCIOIb3YEMOTO
MPOrpaMMHOT0 00eCHedYeHHs] WJIM OTAEIbHBIX KOMIIOHEHTOB po0OTa BpeMs, 3aTpadyeHHOE Ha
BOCCTAHOBJIEHHE pPabOTOCIIOCOOHOCTH KOMIBIOTEpPA WM KOMIIOHEHTOB po0O0Ta, MOKET ObITh
KOMIIEHCUPOBAHO I10 PELICHUIO JKIOpH, €CIM cOOM MPOU30ILIEN HE IO BUHE YYAaCTHHKA.

OTBETCTBEHHOCTh 32 COXPAaHHOCTh CBOMX JAHHBIX BO BPEeMs Typa KaxIblil YYaCTHUK HECET
caMoCTOsATeNIbHO. YTOOBI MHUHUMHU3UPOBATH BO3MOXKHBIE IMOTEPH JAHHBIX, YYACTHUKH JOJDKHBI
CBOEBPEMEHHO COXPAHATH CBOU (hailiIbl.

Ha myHunumansHOM 3Tame onuMmnuazsl mo npodmno «PoboTrorexHuka» modaBisercs
TpeTUd Typ ‘“‘3amMTa TPOEKTa”’, KOTOPHIA NpHU3BaH OOECIEUUTh PEATU3ANI0 HHXCHEPHBIX
KOMIIETEHIIMM ydyacTHUKOB B pamkax BcOIlll, a Takxke crmocoOCTBOBaTh Pa3BUTHUIO WHKEHEPHOTO
oOpa3oBanus. [IpoekTHbII Typ Ha OJMMIHNAAE TO3BOJSET BBIIBUTH CTENEHb BOBICYCHHOCTHU
oOyuyaromierocss B poOOTOTEXHUYECKYIO JAEATEIbHOCTb, €r0 TBOPUYECKMH M MCCIIEI0BaTEIbCKUI
MOTEHIIMaJ, CIIOCOOHOCTh TEXHHUYECKH I'PaMOTHO OOOCHOBBIBATH U O(GOPMIISTH HCIOJIH30BaHHBIC
u7eu, T.e. OCHOBHbIE KauyecTBa Oyayliero uHxkeHepa. bamisl 3a 3amuTy MNpoekTa Ha
MYHUIIUIIATILHOM 3Tare He JIOJDKHBI PEBBIIATh 25% OT CyMMapHON OLIEHKH.

OctaBmuecs Oaiabl HAa MYHHUIMIIAJBHOM JTale pacHpeleNsioTcs MEXIy Teopued u
MPaKTUKOM mponopiroHabHO: Teopus oT 30 mo 40%, mpaktuka ot 35 10 45%.

3.1.2. 3ammTa NpoeKTa HA MYHMIHMIIAJIBHOM JTaIme

Tpetuii Typ 3akito4yaercss B MPEACTABICHUM yJallUMCs POOOTOTEXHHYECKOro Npoekra. B
Ka4ecTBE TaKWX IPOEKTOB PEKOMEHIYETCS pacCMaTpUBaTh IMPOEKTBI, B KOTOPHIX TOTOBBIM
W3AEIUEM (IpOEKTHBIM  TPOAYKTOM)  SIBISIETCS  poOOT  WIM  POOOTOTEXHUYECKOE
(pobotm3upoBannoe)  ycrpoiicteo  (mo ['OCT P 60.0.0.4-2023/UICO  8373:2021),
CIIPOEKTHPOBAHHOE U M3TOTOBJIEHHOE YHYaMMKCS CaMOCTOSITENbHO. M3nenus, n3rotopieHHble HE
YYaCTHUKOM, HE OLIEHUBAIOTCA.

PoOoToTexHMUeCKUl MPOEKT JOJHKEeH o00j7anaTh TpeMsi OCHOBHBIMU COCTAaBIISIOIIUMMU:
MEXaHUYECKOH, DJIEKTPOHHOM, MPOTrpaMMHON, KOTOPBIE B3aMMOCBSI3aHBI, U KaXKJas W3 KOTOPBIX
UTpaeT CYIIECTBEHHYIO poJib B ()YHKLIIMOHHPOBAHUH POOOTa, a TaKKe 00ECIeunBaeT ero akTHBHOE
B3aMMO/JICHCTBUE C OKpyXkarolieil cpenon. JKiopu AODKHO OIEHUTh 3TH TPU COCTABIISIOIINE, a
TaK)K€ YMEHHE Y4Yallerocs CTaBHTh IIellb, OCHOBBIBASCh HAa PEIICHHH pPEaTbHON IMPOOIIeMBbI
COBPEMEHHOCTH, OINpPEIENATh 3a7a4yH, BbIOWpas MOCTYIHBIE TEXHOJOTHH, U BIIAJICHUE y4allluMCs
HIMPOKUM HAOOPOM pOOOTOTEXHUYECKUX KOMIIETEHIIUH.

B kadyectBe pOOOTOTEXHHMYECKOTO IPOEKTa JOMYCTUMO MpPEJACTaBIsATh poOoTa s
CHOPTUBHBIX POOOTOTEXHUUECKUX COCTsA3aHUM (poboT-¢pyrdonuct, podoT-ciacaTesib U T. I.), HO

KaKk OObeKTa MCCIEeNOBaHUs Ul PEIICHUs aKTyaJbHBIX 3a/ad COBPEMEHHOW POOOTOTEXHUKH C
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COOTBETCTBYIOIIMMHU (HOPMYIUPOBKAMH LIETH U 3a1ad. Takke AOMYyCTHUMO MPEACTABIATH MPOEKT,
KOTOPBI SIBIISIETCSI YACThIO HTOTOBOIO POOOTOTEXHUYECKOTO W3JENHsI, €CIM YYaCTHUK BHEC
CYIIECTBEHHBIN BKJIaJ B pa3pabOTKy JAHHOTO UTOTOBOTO M3/eNus. bayuibl BRICTaBISIOTCS TOJIBKO 32
T€ YacTU U3JEeNHs, KOTOpPhIE YYAaCTHUK CIPOEKTUPOBAJ, M3TOTOBWI, 3allpOrpaMMUPOBAI
camocrosiTenbHo. Cremyss STOMY MNPUHIUIY, Ha 3alIUTE€ MPOEKTa KIOPH 3aJaeT BOMIPOCHI,
BBISBIISIIOLINE CAMOCTOSITENILHOCTh paboThl yyacTHHKA. KpuTepuu OIEHKH MpOEKTa MPUBEICHHBI B
pazaeine 3.6.1. [Ipumepsl rOTOBBIX MIPOEKTOB MPUBEACHBI B pazaene 4.3.

3.1.3. OcobennocTH MoKa3a pador

Ha mnpakrtuueckom Type B cllydae HCIOJIb30BAaHUS PEaJIbHOIO IOJUIOHA WJIM OHJIAMH-
TECTUPOBAHUS B CHUMYJSATOpE, MPU KOTOPOM peE3yJbTaThl MPOBEPKH pELICHUH COO0O0IIaTCs
YYaCTHHKAM OJIMMITHAIBI BO BPEMS Typa, IO MEPe TOrO KaK OHM CTAHOBSTCS M3BECTHBI, yYACTHUKU
1ocJie OKOHYaHUs Typa 3HAIOT CBOU PE3YJbTaThl.

Opranuzatop COOTBETCTBYIOIIETO 3Tara MyOJUKYyeT Ha CBOEM cailTe 3afaHusl OUMINAABI U
pazbop 3amad. B cilydae KOMIBIOTEPHOTO MPOBEICHUS Typa TaKXKe MyOIHKYHOTCS TECTHl H
pelleHus, TOArOTOBICHHBIE MPEIMETHO-METOAUYECKON KOMHCCHEH, BO3MOXKHO IPEAOCTaBICHUE
BO3MOXXHOCTH pPEIICHUS 3a/1a4 BHE 3auéTa Mocjie OKOHYAHUS Typa.

B cnyuyae OnankoBod (hopMbl MPOBEAECHHUS Typa YYaCTHUKH MOTYT O3HAKOMMTHCS C
pe3ylbTaTaMy MPOBEPKH CBOUX PadoT.

3.1.4. Ocob6eHHOCTH MpOLEYPHI aNeIANN

VY4acTHHK, HE COTJIACHBIN C TIOJTYYEHHBIMU UM OLIEHKAMH, UMEET MPaBO MOJATh aleIUISAIHIO.
[TpenMeToMm amnesuisaiuy SBISETCS HECOOTBETCTBHE BHICTABICHHOMN OLIEHKH KPUTEPHSIM OLEHUBAHUSI.
Copepxanue 3aJaHuil, KpUTEPUU U METOJUKA OIECHUBAHUS HE MOTYT OBITh MPEIMETOM amleIsaIuu
U [IEPECMOTPY HE MOJyIeKaT. B yacTHOCTH, MpeaMeTOM anesIsuy HE MOKET OBITh pacrpesiesieHue
0aJJIoB 3a KaKue-TO KOHKPETHhIE KOHPUTypaIluu MOJIUTOHA, YACTHBIE CIyYau PelIeHu U T. [I.

[IpeameTom anensuu 3a1a4ax MOKET OBITh:

— HECOOTBETCTBHE TECTOB MIIU KJIIOYEH YCIOBUIO 33]1a4H;

— HEKOppeKTHass paboTa TECTHUPYIOMEH CHCTEMBI, T. €. TPABWIBHBIA BBIBOJ PEIICHHS
YYaCTHUKA OJIMMITHAIBI 3aCIUTHIBACTCS KaK HEITPABWIIbHBIN;

— TEeXHWYecKas OUIMOKa MpU Py4HOM BBOJIC PE3yIbTATOB.

He noteskar amenisamum:

— OKCIIepPTHAas OIEHKA MPOEKTa M MOSICHUTEIbHON 3aITUCKH;

— pe3yibTaThl IeUCTBUN POOOTA HA MOJUTOHE B MPAKTUIECKOM TYPE;

— YCJIOBHSI POBEACHUS Typa.

OprkoMUTET yCTaHABIUBAET CPOKM W pEriliaMeHT IOJauu aneuIdluid, OJHAKO CpPOK, B
TE€YEHHE KOTOPOTO MOTYT OBITh TMOJAHBI aleJUIAlNU, JODKEH COCTAaBIATH HE MeHee 24 YacoB ¢

MOMEHTa yOJUKAIU Pe3yTbTaTOB.
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OcHoBaHueM IS TIPOBEJCHUS amleJUISIUU SIBISIETCS 3asBJICHUE Yy4YyaCTHUKA Ha UM
npeJceaaTens ane/uBsIHOHHON KOMUCCHH, HATUCAHHOE M0 YCTAaHOBIEHHOU (hopMme.

[To pe3ynpraram pacCMOTpPEHHUS anEJUISIUMHA BBIHOCUTCS OAHO U3 CIAEAYIOIIUX PELICHUN:

— OTKJIOHWTH aleJUIALNI0, COXPAHUB KOJIUYECTBO OAIOB;

— YJOBJICTBOPUTH ANIEJUISIUIO C TIOHMKEHUEM KOJIMYeCTBa OAJIOB;

— YJOBJIETBOPUTH ANEJUISIUIO C TIOBBIIIIEHUEM KOJIHUYECTBa OauIoB.

Pemenne mo kaxmod anemnsiuu opopMISIETCST TPOTOKOJIOM YCTAaHOBIIGHHOTO BHJIA,
KOTOpPBI IOJNUCHIBAETCSA YJICHAMHU aleJUIIMUOHHONM KOMHUCCHM, NPUHMMAaBUIMMHU YYacTHE B
paccMOoTpeHuun aneuisiunud. Ha OCHOBaHWM IPOTOKOJOB PACCMOTPEHHUS aNeUISIMUA BHOCSTCSA
COOTBETCTBYIOLIME U3MEHEHUS B UTOTOBBIE IOKYMEHTHI.

OKoOHuaTenbHbIE HMTOTU YTBEPKAAIOTCA JKIOPHU C YYETOM pe3yJbTaTOB PACCMOTPEHMS
arneJusiIui U JOBOASITCS JO CBEJACHHUS BCEX YYACTHUKOB OJIMMITHAAIBI.

3.2. llpunuunel GopMUPOBAHUS KOMILIEKTOB OJUMIMAIHBIX 32[IaHUI HIKOJBHOTO H
MYHHUIUNAJIBHOTO 3TANAa OJIMMIIUAAbI

3.2.1. llIkoJbHBIH 3TAN

PexoMenayercst mpoBeeHUE IKOJBHOTO ATala OJUMMIIMAAbI B JIBA Typa: TEOPETUUECKUN U
MPaKTUYECKHM, MPOJOIHKUTENIBHOCTh KaKI0T0 Typa oT 90 10 120 MUHYT.

TeopeTnyecknii Typ WIKOJBHOTIO 3Tana OJHUMIHUAAbI MOXET MPOBOAUTHCS B OOHOM W3
CIEeIYIOIHUX (OpM:

— OmaHkoBas ¢opMa — TpeIaraloTcs 3aJaHus C Pa3BEPHYTHIM OTBETOM, PEIICHUS] KOTOPHIX
3aMChIBAIOTCA Ha OyMmare c IMOcCieqyrolleld MPOBEPKOM KIOpU LIKOJIBHOIO 3Talna Ha OCHOBAHUU
KpUTEPUEB, Pa3pabOTaHHBIX COOTBETCTBYIOIIEH TPEIMETHO-METOINYECKON KOMHUCCHEH;

— KoMIbIOTepHas ¢opMa 3aJaHUN C KpPaTKUM OTBETOM — 3a/laHus, OTBET Ha KOTOpHIE
3alACHIBAETCSA B BUJE OJHOTO WJIM HECKOJIBKHX YHCEI, OJHOM WM HECKOJBKHX CTPOK TEKCTa, C
BBOJIOM OTBETA B TECTUPYIOIUIYIO CUCTEMY U C MOCIIEAYIOIIEH aBTOMATHYECKOW MPOBEPKOM OTBETA.

PekoMenayercss BKIOYAaTh B BapuaHT 4-6 3aJaHUN pa3IMYHON TEMaTHUKU M PA3IUYHOTO
YPOBHS CIIOKHOCTH.

[IpakTHueckuil Typ WIKOJBHOTO 3Tama OJMMIHNAAbl MOXET IMPOBOAUTHCA B OJHOU W3
cienyromux GopM Ha BBIOOp yYaCTHHKA!

— 3aJaHusl  BBIMOJHSAIOTCS HA  pEAIbHOM  O0OpYAOBaHMH  (MOXKET  HCIOJIh30BaThCS
00opyi0BaHuE, MPUHECEHHOE YYaCTHUKOM);

— 3ananus Bemonssores B cumynstope (TRIK Studio + TestSys winu ananor, Kynubun umm
anaior, Wokwi unu ananor, a Takxe Elsiros, CopelliaSim, Webots, Gazebo nns ROS wunu
aHaJIOTH ), MPOBEPKa 3aJaHNIl MOXKET OBITh ABTOMATHUUECKOU UITH PYIHOM.

[Ipy mnpoBeAeHHH MPAKTUYECKOTO Typa HAa peadbHOM O0OpPYJOBAaHUU  y4aIIUMCS

MIPEJIOCTABIISAETCS HIKOJIBbHBIN HaOOp [uisi cOOpKH poOOTa WIIM OHU HPUHOCST COOTBETCTBYIOLIUI
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Habop camu. Kaxpomy ywamemycs mpenocTaBisercss pabodee MECTO 3a KOMIIBIOTEPOM, a Ha 7
yuyalxcs — OJUH MOJUTOH ISl 3aIycKa podoTa.

Jlnst HamOOJBIIEr0 OXBaTa YYaCTHUKOB DPEKOMEHIYETCS NPOBOJUTH IIKOJIBHBIA Typ B
BUpTyaJIbHOM (popMmate ¢ momoinbio BUpTyanbHbIX TRIK Studio Bepcum 2025.2 u BbIIe (CKadath
OecrutatHo Ha calrte https://trikset.com), Wokwi (Wcmonp3oBaTh OecCIulaTHO Ha CaiTe
https://wokwi.com) wim m000M JIpyroM CBOOOIHO pAacIpOCTpPaHSIEMOM CHUMYyIsATOpe. B asTom
Clly4ae YYAacTHHKH MOTYT BBINOJHATH 3aJaHHE TOJBKO HAa KOMIIBIOTEpE, Ha KOTOpPOM OyneT
YCTaHOBJICHO COOTBETCTBYIOIEE MporpamMmHoe obOecmeuenue. 3amanus maius TRIK Studio wim
AQHAJIOTUYHOTO CHMYJISITOpa JOJDKHBI OBITH O(GOPMIIEHBI C TOMOULIBIO PEXUMa YINpaKHEHWH, a
peleHrne MOKeT ObITh MPOBEPEHO B aBTOMATUYECKUN cUCTeMe MpoBepku TestSys uim BU3yalbHO
Ha KOMIIbIOTEpE. 3aJaHusi B CHUMyJsiTopax Tuma WOKwi NpOBEpSIIOTCS TOJNBKO BH3yalbHO Ha
kommbioTepe. [Ipumepsl kKapT MOONEepalnOHHOT0 KOHTPOJISI IPUBEACHBI B MPUIIOKeHUH 3.3.

3.2.2. MyHMUMTIAJIBHBIN TAN

PexomeHnayercst mpoBeJeHHWE MYHHIMIIAIBHOTO JTama OJUMIHAABl B TPH  Typa:
TEOPETUUECKHM, MPAKTUUYECKUM U MPOEKTHBIN. [IpoomKUTeNbHOCTh TeOpeTuIecKoro Typa ot 120
10 180 munyt, npaktuyeckoro typa ot 180 1o 240 MuHyT.

Teopernueckuii Typ MYHUIMITAIHHOTO 3Taa OJUMITHAIBl MOXKET MPOBOAUTHCS B OAHOHN U3
crenyrmux Gopm:

— OmankoBasi (hopMa — TpeANIararTcs 3a7aHus ¢ Pa3BEPHYTHIM OTBETOM, PEUICHHUS KOTOPBIX
3aMKCHIBAIOTCA Ha OyMare ¢ TMOCHEAYIOIIed MPOBEPKOW KIOPH MYHHUIIMIAIBHOTO JTama Ha
OCHOBAHUHU KPUTEPUEB, pa3pabOTaHHBIX COOTBETCTBYIOIIEH MPEIMETHO-METOANYECKONH KOMUCCHUEIH;

— KoMIploTepHast (opma 3aJaHWii C KpPAaTKUM OTBETOM — 3aJaHHsi, OTBET Ha KOTOpHIE
3aMMCBhIBAETCSI B BUJE OJHOTO WJIM HECKOJBKHX YHWCEI, OAHON WM HECKOJIBKUX CTPOK TEKCTa, C
BBOJIOM OTBETA B TECTUPYIOILYIO CUCTEMY M € TIOCIEIYIONIEH aBTOMAaTHUECKOM MPOBEPKO OTBETA.

PekoMenayercss BKIIOYAaTh B BapuaHT 4-6 3aJaHUll pa3iMyHON TEMAaTHKU U Pa3IMYHOIrO
YPOBHSI CIIOKHOCTH.

[IpakTryeckuii Typ MYHHUIMIIQIBHOTO STala OJMMIHNAILI TMPOBOJUTCS B CIEIYIONIEM
dopmaTe — 3amaHUS BBINOJHAIOTCS Ha pealbHOM O0OPYIOBaHHH (MOXKET HCIOIb30BATHCS

o0opyoBaHue, MPUHECEHHOE YYACTHUKOM).

Tabnuua 1. — Pekomenayemble BUIbI TPAKTUYECKOH pabOThI

7-8 9-11

Bua npaktuku
KJIacc KJIacc

[IpakTKa TI0 KOHCTPYMPOBAHWIO, MPOTPAMMHPOBAHHIO U  OTJAJKE
MOOMIIBHOTO poOoTa Ha 6a3e 00pa30BaTEILHOIO KOHCTPYKTOPA

[IpakTMka 1O KOHCTPYMPOBAHHIO, MPOTPAMMUPOBAHMIO U  OTJIAJKe

MOOWMIJIBHOTO pO0OTa WJIM CTAIIMOHAPHOTO POOOTHU3UPOBAHHOTO YCTPOMCTBA Ha
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7-8 9-11

Bua npakTuku
KJIacc KJIacc

0aze Arduino

[IpakTka 1O KOHCTPYMPOBAHHIO, MPOTPAMMUPOBAHMIO U  OTJAJKe N

MaHUIyJISTOpa

[IpakTrka Mo KOHCTPYMPOBAHUIO, TPOrpaMMUpoBaHuto U oTiaake BITJIA +

Bun npaktuueckoil paboThl, KOTOPBIM BBINONHAET YYaCTHHK, MOXKET ObIThb U3MEHEH Ha
PErMOHAIILHOM JTaIle.
B pamkax DpOEKTHOro Typa ydYalUMCs NPEICTAaBJISECTCA IPOEKT, BBIIOJHEHHBIH UM
CaMOCTOSITEIIBHO.
[TpoeKTHBIN Typ MOXKET OBITh IPOBEJICH C CASAYIOMHNX (popMaTax:
— TNpeICTaBJIEHUE IPOEKTa, MPE3EHTalUs U 3aIMTa IPOeKTa B OUHOU (popme;
— TpenCTaBIIEHUE TEXHUYECKOW TOKyMeHTauuu/pedepara/mosCHUTENFHON 3alMCKU WIIH 3CCe
IO NTPOEKTY.
[IpencraBnenne mpoeKTa MOXKET OBITh IPOBEIECHO KaK B ()OpME CTEHOBOH 3aIIUTHI, TaK U B

dbopMmaTe myOIMYHON MPE3CHTALIUN.

Tabnuma 2. — @opmarsl OYHOH 3aIIUTHI MPOEKTA

JlelicTBHE CreHaoBas 3aIMTa IIy0anuHas npe3eHTALMS
[ToaroroBka Ha Mecte BoicTymuieHus: | He menee 30 Mun He 0onee 5 mun
[Ipe3enTanus 5-7 muH 5-7 mun

I[eMOHCTpaI_[I/IH pa6OTOCHOCO6HOCTI/I B paMKax Mpe3C€HTaluu B paMKax MMpe3CHTalluu

OTBeTHI HAa BOIIPOCHI KIOPHU S MuH He menee 5 mun

Pemenue o ¢opme TmpoBeACHUS NPOEKTHOTO Typa TMPUHUMAETCS PErHOHAIBHBIM
OpraHU3alMOHHBIM KOMHUTETOM.

[Ipoekt — 370 ciokHast U TpyAoeMKasi paboTa, Tpedyroas BpemeHu. Ha MyHununansHoM
JTare MpPoeKT MOXKET OBbITh 3aBepiI€H Ha 75%. B aToM cityyae *Kropu OLEHMBAET NMPOEKT C YYETOM
ero J0pabOTKH, JOMyCKas OTCYTCTBHE BBIMOJHEHUS HEKOTOPBIX KPUTEPUEB, NPUBEACHHBIX B
npuioxkeHuu 3.4. B aTom ciydae 6ayibl BBICTABISIOTCS C y4ETOM 3asBJIEHHON M 0OOCHOBaHHOM
TOpabOTKH.

[Ipu mpoBeaeHNE MPOSKTHOTO Typa B 3209HOM (popMate (Hampumep, 3cce) OaIITbI 3a MPOESKT

HE JOJKHBI MPEBHIIATh 5% OT 00111el CyMMBI 0aJUIOB dTara.
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3.3. Meroanueckue TMOAXOALI K  COCTABJEHHIO 3aJaHUH IIKOJLHOIO H
MYHUIIHIIAJIBHOT0 ITANA 0JTUMIHAbI
3.3.1. Ilepeyenb Tem s pa3paboTKHM 3aIaHMIl TEOPETHYECKOr0 Typa WIKOJBHOIO U
MYHHIHMNAJIBHOI0 3TANOB OJTUMITHAIbI
IIpuMepHBIE TEMBI 3aJaHUN:
— aBTOMATHU3alMs U POOOTU3ALNS, TPUHIIUIIEI paOOTHI POOOTA;
— QJIFOPUTMBI U IPOTPaAMMBI 10 YIPABIECHUIO POOOTU3UPOBAHHBIMU CUCTEMAMHU;
— OCHOBHBIE ITPUHIIUITBI TEOPUH aBTOMATHUYECKOT'0 YIIPaBJICHUS U PETYIUPOBAHNUS;
— MoOuibHast POOOTOTEXHMKA, NPUHIMIBI TMPOTPAMMHPOBAHUS MOOMIBHBIX POOOTOB,
OpraHu3aiys nepeMelieHus poOOTOTEXHUYECKUX YCTPOUCTB;
— (¢usznyYecKue 1 MaTeMaTUYEeCKHEe OCHOBBI POOOTOTEXHUKU;
— IIBETOBBIE MOJENM, KOAUPOBAHHE HW300paKCHUM, MaTeMAaTUYECKHME OCHOBBI aHallM3a
M300paKCHHUI;
— O€eCIUJIOTHBIE JIeTaTeNlbHbIE, [TOJBOJHBIE W HAJABOJHBIE ammapaTbhl: OCHOBHBIE HPUHLIMUIIBI
yIpaBiIeHUS U HABUTAI[UH, PACUET TIepeMeIICHHUS,
— osreMeHTHas 0a3a aBTOMaTHU3UPOBAHHBIX CUCTEM;
— KOHTPOJIJIEPHI, CEHCOPHI, UCIIOJHUTEIIN;
— 3JIEKTPOTEXHUYECKHE CXEMBI U X 0003Ha4YeHus B pobotoTexuuke, [OCTrr,
— YCTpOWCTBO KOHTPOJUIEPA, €r0 Ha3HAYeHUE U (DYHKIIHH;
— MpOorpaMMHUpOBaHUE KOHTPOJUIEPA;
— HCIIOJHUTEIbHBIE YCTPOUCTBA poOOTa, MEXaHUYECKHE NIepeaayH;
— TPOMBILIUICHHBIE U CEPBUCHBIE pOOOTHI, UX KilaccU(UKalKs, Ha3HaYeHHE, UCTIOJIb30BaHUE;
— TPOTOKOJIBI CBSA3H.
3.3.2. 3aganus 1Ji NPOBe/IeHUs TEOPETHYECKOro Typa B 0J1aHKOBO# opme
3.3.2.1. [IpuHOUNBI COCTABJICHHUS 3a1aHUI
3amaHusl TEOPETHUECKOro Typa B OJIaHKOBOW (hopMe MOTYyT Mpe/ularatbCsi Ha IIKOJIbHOM
sTane ydamumcs 5-11 kiaaccoB. 3aaHus MPEANoNaraoT 3auch penieHus B GopMe ¢ pa3BEPHYTHIM
OTBETOM; IPOBEpPKa 3aJlaHUi OCYIIECTBISETCS 4ieHaMHu >Xiopu. Eciu Kpurepuu oOneHUBaHUS
KaKoro-nmoo 3a7aHus MpeaycMaTpuBaOT CHIKEHHE 0aJlJIOB 3a OTCYTCTBHE OOOCHOBAaHUS OTBETA, B
YCIIOBHM 3aJlaHusl JOJDKHO OBITh yKa3zaHO: «OOOCHYWTE TOJYy4YeHHBIH OTBEeT». JKemaTenbHO
BKJIIOUEHUE 337a4, B KOTOPBIX BO3MOJKHO IIOJIyYEHHE PA3JIMYHBIX BEPHBIX OTBETOB C
BO3MOXXHOCTBIO OIICHUBAHUS UX 3PPEKTUBHOCTU: HAIIPUMED, JUTMHA ITYTH, IPOUIEHHOTO POOOTOM,
KOJIMYECTBO KOMAaHJI, HCIOJIb30BAHHBIX JJISi COCTaBJIEHUS aJIrOpUTMa, KOJIHYECTBO IIECTEPEH,
WCTIOJIb30BAHHBIX JJIs PEIICHUS 3aauu, U T. 1. B yCIoBHAX TakuX 3a/1a4 JOJDKHO OBITh YKa3aHHE Ha

TO, YTO HEOOXOAMMO MOJYYUTh HAWITYUIIUN OTBET, Hampumep, B Bujae «llocrapaiitech coctaBUTh
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QITOPUTM, COJAEP)KAIlMK HaMMEHBIIEe YHUCIO KoMaHa» uiu <«OKenmaTeabHO HCIONB30BaTh Kak
MO>KHO MEHbIIIE IIECTEPEH» U T. 1.

3.3.2.2. Kputepuu ¥ MeTOAMKHN OLlEHUBAHMSI

XKropu onmmnuagsl MpoOBEpsSET BBHITOJHEHHbIE 3aaHUsI B COOTBETCTBHU C KPHUTEPHUSIMHU,
pa3pabOTaHHBIMU  MPEIMETHO-METOIUYECKUMH KOMHUCCHSIMH. 3aJaHusi MOTYT OILICHMBAThCS
pPa3IMYHBIM MaKCHMAJIbHBIM YHCJIOM OajuIoOB B 3aBUCHMOCTH OT CIOXHOCTH. Kpurepun
OLICHUBAHMSI 3aJJaHHUI JOJDKHBI IPEeyCMaTpUBaTh BBICTABIIEHWE YACTUYHOTO Oalljia 3a peieHus, 1mo
KOKIOW 3a/lade JI0JDKHA OBITh COCTaBJeHA IIKajda OLEHWBAaHUS pelleHud 3amgaud. Bo3MokHbIe
IOJIXO/Ibl K COCTABJIEHUIO TaKOH ILIKaJIbI:

— eciM 3ajJaya TNpeaycMaTpuBaeT OOOCHOBAaHHE IOJYYEHHOIO OTBETa, TO Oabl MOTYT
CHU)KATbCA 32 OTCYTCTBHE TaKOrO 0OOCHOBaHMSI, HAJIMYUE OMHUOOK B 0OOCHOBAaHUM, PACCMOTPEHUE
TOJIbKO OTJAETbHBIX YaCTHBIX CiIy4aeB M T. O. Ilpu 3TOM oOlleHKa HE MOXET CHHKAThCA 3a
CJI0HOCTb, 3aIlyTAaHHOCTh UM OOJBIION 00bEeM MPUBEICHHOTO PEUICHHS B CIy4Yae ero MOJHOTHI U
KOPPEKTHOCTH;

— €CJHM 33JjaHue MpeyCMaTPUBAeT HAXOXKJICHHUE OTBEeTa pa3Hoil 3(PpPEeKTUBHOCTH (KOIUYECTBO
KOMaHJ B allTOPUTME, KOJIMYECTBO ONEPALMi MPH TMEPEIMBAHUIX, KOJIUYECTBO HCIOJIB30BAHHBIX
niecTepéH B MEXaHWYECKOW mepesaue, JUIMHA MPONAEHHOro poOOTOM MyTH U T. 1.), TO Oauibl
BBICTABJIIIOTCS B 3aBUCHUMOCTH OT 3P (GEKTUBHOCTH HAWIECHHOTO OTBETa (MaKCHMAJbHBIA Oain
BBICTABJIIETCS 3a HaWJIy4lllee BO3MOXKHOE pEIlIeHHE, Jlanee Oayulbl CHUXKAIOTCS B 3aBUCHUMOCTH OT
3 PEeKTUBHOCTH HailIeHHOTro oTBeTa. 3a Jro0oe peuieHue, 6e3 TpeboBaHuil K ero 3ppekTuBHOCTH,
pPEKOMEHIyeTCs BRICTABIATH 25-50 % oT MakcumanbHOTO Oasa).

3amaua MOXeT pa30MBaTHCS Ha HECKOJBKO OT/ENbHBIX IMYHKTOB, MOJ3ajay WM IPUMEPOB,
IPU 3TOM Ka)Iblif yHKT OILIEHUBAETCs OT/AENbHO. baribl 3a BClo 3a7auy pa3ouBaroTcs Ha Oasuibl 3a
OTJENTbHBIC TTYHKTHI.

3.3.3. 3agaHus B KOMNbIOTEPHOIi (popMe C KPATKUM OTBETOM

3.3.3.1. [IpuHIUNIbI COCTABJIEHUS 3a1aHUI

3aaHus B KOMIBIOTEPHOUM (popMe ¢ KPaTKUM OTBETOM MPEJICTABIIAIOT COOOM 3a/1aHMs], OTBET
Ha KOTOpbIE BBOJAMTCS YYaCTHHKOM B TECTHUPYIOILYIO CHCTEMY M BIIOCIEICTBUHU MPOBEPSETCS
aBTOMaTHyecKd. OTBETOM Ha TAaKOE€ 3a/laHue MOXKET OBITh OIHO MM HECKOJIBKO YHCEll, 3aITMCAHHBIX
B OJJHOM WJIM HECKOJbKHX CTPOKax, OJIHAa WJIM HECKOJBKO CTPOK TeKcTa M T. 1. OTBET BBOAUTCSA
YYaCTHUKOM HENOCPECTBEHHO B TECTUPYIOLIYIO CUCTEMY B I10JI€ BBOJA OTBETA MJIM 3aIMCHIBAETCS
B TEKCTOBOM (haiijie, KOTOPbIi cTaéTcsl B TECTUPYIOILYIO CUCTEMY Ha IIPOBEPKY.

[IpoBepka TOMOOHBIX 3aJaHUIl  OCYHIECTBISIETCS MPU IOMOILIM  aBTOMATHYECKON
TECTUPYIOIIEH CHUCTEMBI, IOITOMY OTBET JIOJDKEH OBITh 3alucaH ¢ coOJIIoJileHneM Gopmara 3amucu
OTBETa, YKa3aHHOTO B yCIOBHUM 3adauu. Hampumep, B yclIoBUU 3a/1adyll MOXKET ObITh YKa3aHO, YTO

OTBCTOM SABJIACTCA POBHO IIATH YHMCCII, 3allMCAHHBIX 4Y€pPE3 np06en, WK ITOCICAOBATCIBHOCTh H3
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OyKB aHTIIMKCKOTO andaBuUTa, WU MOCIEAOBATEIHHOCTh KOMaHI po0OoTa U3 (UKCHPOBAHHOTO
HaOopa, 3allMCaHHBIX [0 OJHOM B CTPOKE, WM HEKOTOpoe apupMeTHUYEeCKOe BBIpaKEHUE,
coJepkallee 4ncia, IepeMeHHble, apu(pMEeTUYeCKHe ONepaln, CKOOKH U T. 1. B ycrmoBusx Takux
3aJa4 MOXeT ObITh YKa3aHHE Ha TO, YTO HEOOXOAMMO MOJYyYUTh HAWIYYIIUN OTBET, HAIPUMEp, B
BUJIE «KaKO€ HAaMMEHbIIIEe YUCIIO JCHCTBUI JOKEH BBIOJHUTH POOOT JJIS MOJYUYEHUS KEIaeMOro
pe3ysbTaTay Hiu «yKaXUTe MHHUMAJIBHOE 1IeJI0€ 3HAaY€HHE EMKOCTH aKKyMYJISTOpa HE0OX0IuMoe
JUISL BBITIOJIHEHUS PaOOTh» W T. A. [lpy BO3MOXKHOCTH TNOMYyYEHHUS YYACTHUKOM JPOOHOIO
pesyibTara CIeayeT yKa3aTh NMPUHIMII €ro OKPYIJIEHHUs (O KaKOro 3HaKa, BBEpX WJIM BHHU3, 0
OJM>KaIero 1eysoro u mp.).

3.3.3.2. MaTepua/ibHO-TEXHHYECKOe 0o0ecrevyeHne

Ha xommbroTepax noipkHa OBITH YCTAaHOBJIEHA MPOTpaMMa ISl JIOCTYNa B TECTUPYIOIIYIO
cucreMy (Hampumep, Opaysep, €Clii JOCTYI K TeCTUPYIOIIEH CHCTEME OCYILECTBIIsIETCS Yepe3 web-
unTepdeiic). Ecau 11 BRIMONHEHU 3aJaHUl HEOOXOAUMO KaKoe-JIM0O0 ClielUalbHOE MPOrpaMMHOE
o0ecrneyeHre, OHO TaKXKE JJOJDKHO ObITh YCTaHOBIIEHO.

3amaHusl THPaXUPYIOTCS Ha nuctax Oymaru (opmara A4 wumm AS, BO3MOXKHO Takxke
MPEIOCTaBIATh YCJOBHS 3a/ad TOJBKO B JJIGKTPOHHOM BHJE B TecTUpymomied cucrteme. Jlis
YepHOBBIX 3alMCel YYacCTHHKAM MPEJOCTaBisAeTCS Oymara, 4YEpHOBHKM HE CHAIOTCS U HE
MIPOBEPSIOTCSI.

3.3.3.3. Kputepum u MeTOAUKHU OLlEHUBAHUS

Jnist IpOBEpKH PEIICHUH UCTIONB3YeTCsl aBTOMATHYeCKasi TECTUPYIOIAsi CUCTeMa. 3aaHusI
MOTYT OILICHUBATHCS PA3JUYHBIM MAKCUMAJIBbHBIM YUCIOM OaJJIOB B 3aBUCHUMOCTH OT CJIOXHOCTH.
Kaxxnoe 3amaHue oleHUBaeTCsl MO MPUHIMIY BepHO/HEeBepHO. [IpaBUIIBHBIA OTBET JdaeT Oalibl,
COOTBETCTBYIOIIMI Becy 3amaHus. Ecim mpu BBOAE OTBETa NPEAYCMOTPEHO TMOJE Ui BBOJA
KOMMEHTApUEB K PEIICHHI0, OHO MOXKET OBITh YYTEHO MPHU paccMOTpeHuu amnesuisauud. [Ipumepsr
3a/IaHMi PUBENICHBI B paszfene 4.3.

3.3.4. IIlpakTHYeckoe 3aJaHue B CHMYJISITOPE Ha IIKOJLHOM JTame

3.3.4.1. [IpuHIUNBI COCTABJIEHUS 3a1aHUI

3a/iaHus TaKOTO POJa BBHIMOJIHSIIOTCS HETIOCPEICTBEHHO Ha KOMIBIOTEPE C UCIOJIb30BaHUEM
CpeZbl 11l COCTABIICHHS alITOPUTMA ISl BUPTYaIbHOTO pOOOTa B CUMYIIATOPE C BOBMOXKHOCTBIO €r0
MpeBapUTENbHON HACTPONKH (KOHPHUTYpUPOBAaHUS MTOPTOB TATYMKOB, COCTABIICHHUS CXEMBI U TIP.).
B 3amanum TpeOyercsi COCTaBUTh alroOpuT™M g poOoTa (Hampumep, MpoexaTb MO JIMHUU C
MEePEeKpPeCcCTKaMi, Ha KaXKIOM TMEPEeKPECTKE MPOBEPUTh HAIWYHE OOBEKTa, B COOTBETCTBHH C
pacmoiIokeHNeM OOBEKTOB OMPEACTUTh KOHTPOIBHBIE 30HBI, MEPEMECTUTh HYXKHBbIE OOBEKTHI B
KOHTPOJIbHBIE 30HBI M T. 1.). B 3amaHumM [OMKHBI YYHTHIBATHCS ITOKA3aHUS JaTYAKOB, a
TPEHUPOBOYHBINM MOJUTOH JAOHKEH UMETh OTIMYUS OT 3a4€THOTO, HA OCHOBAHHUU KOTOPBIX POOOT

MNPUHHUMACT PCIICHUC O BBITTOJIHACMBIX JIeNCTBUSX. HpHMep 3alaHuA TPUBCACH B IIPHUIJIOKCHUU 3.3.
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3amanust UIs 5-8 KI1accOB MOTYT OBITh OPHEHTHUPOBAHBI HA BBISBICHUE 3HAHWN U HABBIKOB
HCIIOJIb30BAaHUs AJITOPUTMOB YIIPABIICHUS JJIs1 BBITIOJHEHHS] pOOOTOM MOCTAaBICHHON 3a/1auH.

3amanus s 9-11 ximaccoB MOTYT OBITH OPMEHTHPOBAHBI HA BBISBJICHUE 3HAHUN U HaBBIKOB
paboThl ¢ MUKPOKOHTPOJUIEPHBIMU YCTPOICTBaMHU Ha 0aze MHUKPOKOHTpOJIEpoB cemeiictBa AVR
WM aHAJIOTOB, COBMECTUMBIMH CO CTaHJapTaMu OTKPBITOH Iu1aTdopmbl, HanpuMmep, miata Arduino
WIA aHajor. 3aJaHusl COCTOST, HalpuMep, U3 IOATOTOBKH B cuMyisTope Wokwi cxeMbl u
HaIlMCaHMsI TPOrpaMMHOTO Koja Ha s3bike C++ B ananore cpeasl Arduino IDE st nemoHcTpanmm
00pabOTKM JaHHBIX JaTYMKOB U YIPABICHHUS HAIPY3KOW B BUE KOJUIEKTOPHBIX JIEKTPOIBUTATENCH
C IIOMOILIbI0 MUKPOKOHTPOJLIIEPOB cemeiictBa AVR win aHanoros.

3ajaHus Ha anropuTMBI yrpasiieHus B cumyssitope Tuna TRIK Studio nnu Kynubun moryt
OBITH TIpEMIIOKEHBI U 17151 9-11 Ki1accoB B 3aBUCHMOCTU OT PEIICHUS] PETMOHAIBHOM MPEIMETHO-
METOANYECKON KOMHUCCHH.

3.3.4.2. TemaTuka 3a1aHui

[IpumepHbIe BapuaHThl IPAKTHK:

— KOJIECHbIE MOOUJIbHBIE POOOTHI;

— MaHUMYJISATOPBL;

— aBTOHOMHbBIE OECIIUIIOTHBIE JIETATENbHBIC ANNapaThl;
— BHpPTYyaJIbHbIE IPOTPAMMHUPYEMbIE KOHTPOJLIEPHI.

3.3.4.3. MaTepua/IbHO-TEXHHMYECKOe o0ecneyeHne NPAKTHYECKOI0 Typa B CUMYJISITOpe

KaxxnoMy ydacTHMKY NpENOCTaBIAETCS MEPCOHAIBHBIN KOMIBIOTEP C YCTAaHOBIEHHOW Ha
HEro CpeioN Ui BBIIIOJHEHUS 3aJaHUH.

Cpena 1uist BBIIIOJIHEHUS 3aJJaHUSI MOXKET ObITh MHTEIPUPOBAHA C TECTHPYIOIIEH CUCTEMOH,
UCIIONB3YEMON U1 CHAuYd W TPOBEPKH pEIICHWH, HalpuUMeEp, 3aJaHusl MOTYT HCIOJIHATHCS
HEINOCPEICTBEHHO B Opay3epe Wi ke ObITh OTJENIbHOM MporpaMMmoil. B aTom ciyuae cpena ans
BBITIOJTHEHUSI 3a/IaHUs JIOJDKHA COXPaHATh OTBET yYacTHHKA B BHJE TeKcTa WU (Qailia, KOTOpPbIi
IIOTOM CIa€TCS B TECTUPYIOILYIO CUCTEMY AJIsI IPOBEPKHU.

3.3.4.4. Kpurepumn u MeTOAUKH OLlCHUBAHUS

3amaHue JOJDKHO MpeaycMaTpuBaTh BO3MOXKHOCTb BBICTABJICHHMsSI YaCTHMYHOro Oaiia B
3aBUCUMOCTH OT 3((PEeKTUBHOCTH pemeHHs (KOJIMYECTBO KOPPEKTHO IMEPEeMEIIEHHBIX POoOOTOM
00BEKTOB, IOCTHKEHUE KOHTPOJIBHBIX 30H U JIp.).

IIpoBepky MOAOOHBIX 3aJaHMN KeJaTeIbHO MPOM3BOIUTH aBTOMATHYECKU MPU MOMOILU
TECTHPYIOIIEH CHCTEMbI, MPOBEPSIOIIas IPOrpaMMa YCTaHABIMBAE€T KOPPEKTHOCTb CIIAHHOTO
pelIeHus: U OL[EHUBAeT ero 3PpPEeKTUBHOCTh Ha OCHOBAaHUH KPUTEPUEB, COCTABICHHBIX MPEIMETHO-
METONYECKONH KOMUCCHUEM.

[Ipn OTCyTCTBMM TEXHMUYECKOW BO3MOXXHOCTH Il aBTOMAaTHYECKOW IPOBEPKU pELICHUS

MOT'YT IIPOBCPATHCA YJIICHAMU KIOPU.
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3.3.4.5. UcnoJib30BaHUE TECTUPYIOLIE CHCTEMBbI

OpraHu3atopsl LIKOJBHOIO 3TaNa MOTYT YCTAHOBUTh U HACTPOUTh COOCTBEHHBIH 3K3EMILISAP
TECTUPYIOLICH CUCTEMbI JINOO HCHOIB30BATH TECTUPYIOIIYID CHCTEMY, TOCTYIHYIO 1O MOJENN
«software as a servicey, HanpuMep:

— TestSys https://testsys.trikset.com/2024 wim https://olymp.trikset.com;
— Kymu6wun https://kulibin.app.

B cnyyae ecnu IIKONBHBIM 3Tam JJisi BCErO PETMOHA MPOBOAUTCS MO OOLIMM 33aHUsIM,
pPEKOMEH/yeTCS  MCIOJIb30BaHME OOIIel TeCTHpYIOLIeH CHCTeMbl [ BCEro  peruoHa.
MyHULIMTIATBHBINA Tall PEKOMEHIYETCSI IPOBOJUTH HA pEaIbHOM 000py10BAaHUHU.

3.3.5. IIpakruyeckoe 3ajJjaHue Ha peajbHOM PpodOTe HAa NMIKOJbHOM MJIH
MYHHIIUTIAJTBHOM JTane

3.3.5.1. [IpuHOUNBI COCTABJIEHUS 3a1aHUI

3amaHusi TAaKOro poAa BBINOJHSIOTCA Ha KOMIIBIOTEpE C 3arpy3Kod MporpamMMmbl Ha
peasbHOro podoTa, KOTOPBIH MOXXET OBbITh COOpAaH Y4aCTHHMKOM HENOCPEICTBEHHO Ha mecre. B
3aJ]aHUK  TpeOyeTcsl COCTaBUTh aJIrOpUTM s poboTa (Hampumep, HpoexaTb MO JHMHUU C
NEPEeKPEeCTKaMi, Ha KaXKJAOM IMEPEeKPECTKE NPOBEPUTh HAIWYHE OOBEKTa, B COOTBETCTBHH C
pAacIoio’)KeHHEM OOBEKTOB ONPENEIUTh KOHTPOJbHBIE 30HBI, IIEPEMECTUTh HY)KHbIE OOBEKTHl B
KOHTPOJILHBIE 30HBI U T. [1.). B 3a1aHNN TOIKHBI YIUTHIBATHCS TIOKA3aHUS JAaTYMKOB, HA OCHOBAaHUH
KOTOPBIX POOOT MPUHUMAET PEIICHHE O BBHIMOJHAEMBIX JCHCTBHIX, @ TPEHHPOBOYHBIM IOJUTOH
JIOJKEH UMETh OTJIMYMSI OT 3a4ETHOTO.

[Ipu pa3zpaboTke NMPaKTUYECKUX 3aJaHU MO POOOTOTEXHUKE HA MYHHIIUIIAIEHOM JTare
CIIEZIyeT YYUTHIBATh MEXaHUKY, IIPOTPAMMHOE YIIPABICHHUE U DJIEKTPOHHKY, & TAaKKE BO3MOKHOCTH
AJIEMEHTHOM 0a3bl 00pa30BaTeNbHBIX yUpexJIeHH. B kauecTBe ameMeHTHOI 6a3bl i1 7-8 Ki1accoB
UCTIONB3YIOTCS  JTIIOObIe 00pa30BaTeNbHBIE KOHCTPYKTOPHI, WMEIOIIMECS B OpraHU3allid  WIIN
NPUHECEHHbIE YYaCTHHKaMU B COOTBETCTBMM C TpeOOBaHMSAMHU OpraHu3aTopoB. B kauecTBe
3JIEMEHTHOM 6a3bl i 9-11 KiaccoB MCMONB3YIOTCS KOMILIEKTHI 00opyaoBaHus Ha 6a3e Arduino,
UMEIOIIMECS] B OpPTraHW3allid WA MPUHECCHHbIE YYAaCTHHUKAMH B COOTBETCTBHU C TPEOOBaHHSIMHU
OpraHu3aTOPOB.

B mporiecce BBITOTHEHUS 3aJaHUS YYaIlIUNCs JOJDKEH cOOpaTh KOHCTPYKIIUIO PoOOTa HITH
pPOOOTHU3UPOBAHHOTO YCTPOWCTBA W3 TMPEIOCTABICHHBIX OPraHU3aTOpaMH  KOHCTPYKTHBHBIX
AJIEMEHTOB (WJIM TIPUHECEHHBIX CaMOCTOSATENIBHO — MO PELICHUI0 OPraHU3aTOPOB), IPOTECTUPOBATH
MOKa3aHWs JaTYUKOB, COCTaBUTh TPOTPAMMy M MHOTOKPAaTHO OTIaauTh €€ paboTy Ha
IpEJOCTaBIEHHOM moJurone. Heo0XoauMo paccuMTarh CIOXKHOCTH 3aJaHHsl TakK, 4YTOObI
OOJIBIIMHCTBO YYaIIMXCS YJIOKWIMCh B OTBEACHHOE BpeMs. B CBS3W C 3TUM Ha IIKOJIBHOM U
MYHHUILIMIIAJIbHOM 3Tamax B cllyyae MCIOJIb30BaHUSI KOJECHBIX po00oTOB Ha 0a3e Arduino

OpraHu3aToOpaMu MOT'YT OBITh NpeaoCTaBJICHBI OAUHAKOBBIC KOHCTPYKIIUU C YaCTHUYHO CO6paHHBIM
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OCHOBaHHUEM (0e3 PIEKTPUUECKUX MOAKIIOYCHUR ).

[Ipumepsl 3agannii MpUBEAEHBI B IPUIIOKEHUH 3.3.

3.3.5.2. TemaTuka 3agaHuid

[IpumepHble BapuaHThl IPAKTHK:

— KOJIECHbIE MOOMIJIbHBIE POOOTHI;

— cTaloHapHble POOOTU3MPOBAHHBIE YCTPOICTBA;

— MAaHMILYJISTOPBL;

— aBTOHOMHbIE OECIIMIIOTHBIE JIETATEIbHBIE AIINIApAThI;

3.3.5.3. MaTepuajibHO-TEXHHYECKOe Oo0ecrevyeHne

KaxxioMy y4acTHHKY NPEIOCTaBISAETCS IEPCOHAIbHBIM KOMIIBIOTEP C YCTAaHOBIECHHOM Ha
HEero cpeiod MporpaMMHpPOBAaHUS M CPEICTBO 3arpy3KH IporpaMMmbl Ha pobota. [Iporpammuoe
o0ecrieyeHrne JI0JKHO IMOAXOIMUTH JUIsl MPOrpaMMHUPOBAHUS IPEJOCTaBIEHHOIO OpPraHU3aTOpaMu
VI TIPUHECEHHOI'O YYaCTHUKOM OOOpYy/IOBaHHUSA. YYAaCTHUK MOXET 3apaHee 3alPOCUTh YCTAHOBKY
KOHKPETHOI'O IPOrpaMMHOI0 OOECledeHus, €CIM OHO IOJpPa3yMeBAET OTKPBITOE HCIOJIb30BAHUE
WIN y OpraHu3aTopa uMeeTcs JIMLeH3us. B ciyyae, eciiu ydacTHUK npuHec 000py10BaHUE CaM, OHO
JIOJDKHO OBITH IIPOBEPEHO OPraHU3aTOPaMU Ha COOTBETCTBUE TPEOOBAHMSAM JTarla.

Ecnu  opranuzaTtopbl NperoCTaBiIslOT 000pylOBaHHE, C KOTOPbIM 3HAKOMBI HE BCe
YYaCTHUKH, PEKOMEHIYyeTCs [0 OJIMMIIMAJbl IPOBECTU IPEIBAPUTEIBHOE 3HAKOMCTBO C
000pyI0BaHUEM.

B cnyuae wucnonbp3oBaHMsS TOJMIOHAa ero TpeOyercs obOecreynTh Ha Kaxaple 7-10
yuacTHUKOB. [IprMepHbIil nepedeHb 000py0BaHMs IPUBEJEH B MPUIIOKEHUH 3.2.

3.3.5.4. Kpurepuu U MEeTOAMKH OLCHUBAHUSA

3amaHue JOJDKHO MpedycMaTpuBaTh BO3MOXKHOCTb BBICTABJICHHMsSI YaCTHMYHOro Oaiiga B
3aBUCUMOCTH OT 3(Q(EKTUBHOCTU pelIeHUsl (KOJIMYECTBO KOPPEKTHO MEPEMEIIEHHBIX pPOOOTOM
00BEKTOB, IOCTUKEHUE KOHTPOJBHBIX 30H U JIp.).

KaxxnoMy y4yacTHMKY IpENOCTaBIIAETCS HEOTPAHMYEHHOE KOJIMYECTBO TPEHUPOBOYHBIX
3aIyCKOB U HE MEHEE JIBYX 3a4€THBIX MOMbBITOK.

IIpoBepka BBINOJIHEHUS 33aJaHUS POOOTOM IMPOU3BOAUTCS YJIEHAMHU JKIOPU B MOMEHT €ro
3aIrycKa U y4aCTHHUK Cpa3y y3HaeT MOJyYyeHHbIe OaJlIbl 32 BHIIIOJIHEHUE 33/1aHUs.

3.3.5.5. llopsiiok npoBeAeHNs 3a4eTHBIX MONMBITOK

PekoMeHayeTcss IpUIEp)KUBATHCS CIEIYIOIIErO MOpsiiKa MMPOBEACHUS 3aYETHBIX IOIBITOK
3arycka po0oTa JiIsl BHIOJIHEHUs 3aaHus. KaxqoMy ydacTHUKY JOJKHO OBITh TAHO JIBE MOTIBITKH.
IlepBas nomneiTKa - yepe3 120 MUHYT 1ocie Havasna BBIIOJIHEHMS 3aJlaHus, BTopas - yepe3 60 MUHyT
1ocjae OKOHYAaHMs MepBOM MOMBITKU. Ilepen MOMBITKON Bce yYacTHUKU CHIAIOT pOOOTOB KIOPH U
3a0uparoT OOpaTHO TOJBKO IIOCJIE 3aBEpLICHUS BCEX 3a€370B IONBITKH. YYaCTHUK MOXET

OTKa3aThCs OT IMOIMBITKH, HO poOoTa ciaet B Mobom ciydae. [locme kaxmaoi caaun Bcex poOOTOB B
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KapaHTUH KIOPU BBITSATUBACT )KPEOUN ¢ pacloI0KEHUEM ITATIOHHBIX 0OBEKTOB OJUH Pa3 IJisi BCEX
YYaCTHUKOB TOMBITKU. UNIEHBI KIOPH OLEHUBAIOT KaXIYIO MOIBITKY HEMOCPEICTBEHHO MOCIE ee
IIpOBeIcHM. B 3aueT uaer pe3ysbpTarT JIydIleH ITONBITKH.
3.3.5.6. Heo0xoqumoe MaTepHaJIbHO-TEXHUYECKOE O0ecneueHue
B nomnonHeHue Kk MaTepualbHO-TEXHUYECKOMY OOECIeueHHI0, YKa3aHHOMY B paszzene 3.4 u
B NMPWIOKEHUH 3.2, HA KOMIBIOTEPAX YYACTHUKOB JOJDKHBI OBITH YCTaHOBJIEHBI KOMIUJISTOPHI U
Cpelpl MPOrpaMMHUPOBAHMS U WCHOJB3YEMBIX HAa COOTBETCTBYIOIEM JTane KOHTPOJLIIEPOB.
Ccbuiku Ha pecypcsl B IHTepHeTe, coaepKaline KOMIUISATOPBI U Cpelibl pa3paboTKU, yKa3aHbI B 1I.
3.7.
[Tomumo OC, cpen mporpamMMHpoOBaHUSI POOOTOB, Ha KOMIIBIOTEPAX YYACTHHUKOB MOXKET
ObITh ycTaHOBJIEHO jomnosiHuTenbHoe I1O (dailioBble MEHEIKEphbl, TEKCTOBbIE PEAAKTOPHI,
nporpammsl Juist uteHus: PDF-gaitnos), Hanipumep:
— Far Manager;
- Vim;
— Sublime Text;
— Geany;
— Adobe reader;
— pemaKTOphl SJEKTPOHHBIX TaOJIHII.
3.4. Heo0xoanmoe MaTepuajJbHO-TEXHUYECKOE o0ecneyeHre JAJisi BbINOJHEHUS
OJIMMITHAJAHBIX 3aJaHUH MIKOJIBHOI0 H MYHHIIMIIAJIbHOIO 3Tana 0JMMITHAABI
3.4.1 MarepuajibHO-TeXHHYECKOe o0ecrnedyeHHe MPH HCNOJb30BAHUM 33/1aHUH B
0,1aHKOBOI hopme
3amaHus TUpAXUPYIOTCS Ha juctax Oymarum (opmara A4 wim AS, pelmieHus 3aJaHui
3aMMCBIBAIOTCS B TETPAAsX, Ha OTAEIbHBIX JIUCTAX WJIM CHELUANbHBIX OnaHkax. [lJis 4epHOBBIX
3anuceil yyaCTHHKaM IpefocTaBisieTcs Oymara, 4YEepHOBUKM CHAIOTCS IOCTE€ OKOHYAaHHUs
OJIMMITUAJbI, HO HE MPOBEPAIOTCS. YUACTHUK MOXET MPHUHECTH C coO0OM M HCIoNb30BaTh Ha
TEOPETUYECKOM Type HENPOrpaMMHUPYEMbIN NH)KEHEPHBIN KaJIbKYJIATOP.
3.4.2. MarepuajabHO-TeXHHYECKOe oO0ecreyeHHMe TNPHM KOMIBITEPHON  (opme
NpPOBeACHHUS ITamna
Kaxnplii ydacTHUK JokeH ObITh oOecrieueH pabodyMM  MECTOM, OCHAIIEHHBIM
COBPEMEHHBIM MEPCOHAIBHBIM KOMITBIOTEPOM WIJIM HOYTOYKOM. XapaKTepPUCTHUKU KOMIIBIOTEPOB,
MPEIOCTABIEHHBIX YYaCTHUKAM, JIOJDKHBI COBMAJaTh JUOO pa3auyarbCs HE3HAYUTEIBHO.
KommnbroTepsl J0KHBI OBITh OOBEIMHEHBI B JIOKAJBHYIO CETh C JIOCTYIIOM K TECTHPYIOLICH
cucreme. [loctynm B UHTepHET peKOMEHyeTCsl 3alpeTUTh, 3a UCKIIOUYCHUEM TPH HEOOXOIUMOCTH
JIOCTYyTa K CepBEPY TECTUPYIOIIEH CUCTEMBI.

3amaHusl TUpPaXUpPYIOTCa Ha JjMcrax Oymarn ¢opmata A4 wim AS. Jlomyckaercs
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NpEJOCTaBlIEHNE JOCTyNa K OJJIGKTPOHHBIM BEpCUSM 3aJaHuil B HHTep(delice TecTHpyromei
cucteMbl. B cinydyae npenocTaBieHHs 3JEKTPOHHBIX BEpCUH 3aJaHMH pacliedaTaHHbIC 3aJaHus
MOTYT HE IIPEIOCTABIATHCA.

VYyamuMcs npepocTasisieTcs Oymara M INMUCbMEHHbIE NPUHAIIEKHOCTH Ul YEPHOBBIX
3anuceil. [Ipu 3ToM YepHOBUKM HE cOOMPAIOTCS NIOCIIE OKOHYAHUS Typa U HE IPOBEPSIOTCS.

CootBercTBYyIOIIAsl IPEIMETHO-METOIMYECKAs] KOMHUCCHUSl 3apaHee YTBEPXKAAET CIHCOK
IPOrpaMMHOr0 0OecreueHus,, KOTOpbI OylIeT MCIOob30BaThCs IJI MPOBEIEHUS ILIKOJIBHOTO U
MYHUIUIAIBLHOTO TANOB M JIOBOJUT 3Ty HH(OPMAIIHIO 10 CBECHHS YYaCTHHUKOB U OPTaHU3aTOPOB
OJIUMITUA]IBL.

3.4.3. MaTepnaJbHO-TeXHH4YeCKOe o0ecrieyeHne NPAKTHYeCKOro Typa

PekoMeHsi0BaHHOE = MaTepHallbHO-TEXHUYECKOE  O0ecrieueHue  Npu  IPOBEIACHHUU
IIPAKTUYECKOI0 Typa Ha pealbHOM 000pYyI0BaHUH NPUBEAECHO B IPUIIOKEHUU 3.2.

3.4.4. MaTepuaJbHO-TeXHHYeCKOe o0ecrieueHe NPH 3alUTe MPOEKTA

[Tpu 3ammre mpoekta B (popMe MyONWYHOTO BBICTYIICHHS IEpe] JKIOpH B ayAUTOPUHU
YYaCTHUKY NPEAOCTaBISAETCS:

— TPOEKTOp, MOAKIIOYEHHBI K KOMIBIOTEPY C BO3MOXKHOCTBIO MEPEKIIOYEHMsS CIAlJI0B U
3aIlycKa BUJIEO MPU HEOOXOIUMOCTH;

— CTOJI 17151 YCTaHOBKH po00Ta;

— aJeKkTpudeckas pozetka 220 B;

— noctyn B uHTepHeT 1o WiFi (1o npeaBapuTeIsHOMY 3a1pocy);

— TPOCTPAHCTBO Ha MOJIY JUIs 3aIlyCKa MOABMKHOTO poO0Ta IIIOMIAb0 HE MeHee 4 M2.

[Ipu cTeH0BOM 3alIUTE MPOEKTA YUACTHUKY MPEJOCTABISAETCS:

— MecTo A KperuieHus miakara A0Q;

— TPOCTPAHCTBO Ha MOJIY TUIONIAbI0 HE MeHee 4 M2;

— CTOJ U CTYJI;

— onekTpudeckas poserka 220 B;

— noctyn B uHTepHeT o WiFi (1o npeasaputeabHOMY 3anpocy).

3.5. IlepeyeHb CHPAaBOYHBLIX MAaTepHAJIOB, CPeACTB CBS3M H JJIEKTPOHHO-
BBIYHCJIUTEIBbHON TEXHUKH, pPa3pelleHHbIX K MCIOJIb30BAHHIO BO BpeMs IPOBeICHHUS
OJIMMITMA/IBI

3.5.1. IIpakTH4YeCKUil ¥ TEOPEeTHYECKUH TypPbl

[TomuMoO KOMIBIOTEPA, MPENOCTABIEHHOIO OpPraHM3aTOpPaMHM COOTBETCTBYIOIIErO ATama B
clly4ae TMpOBEACHUS TEOPETUYECKOTO Typa B KOMIBIOTEpHOH (opMe, a Takke KOMIIbIOTepa ¢
po6OTOM M HaOOPOM MHCTPYMEHTA, MPEIOCTABICHHBIM OPraHW3aTOpaMH Ha MPaKTHYECKOM TYpe B
cllyyae ero NMpoBEJCHUS C UCIOJIb30BAHUEM peabHOr0 000pYJOBAaHUS, YHACTHUKAM 3aIpeIiaeTcs

MOJIE30BaTLCH JIFOOBIMH SJICKTPOHHBIMHA YCTpOI\/’ICTBaMI/I, B TOM YHCJIC APYTUMH KOMIIBIOTECpaMu H
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HOYTOyKaMu, MOOMJIBHBIMH TeJeOoHAMH M cCMapTPOHAMH, SJEKTPOHHBIMA KHUTAMH, TJIAHILIETaMHU,
anekTpoHHBIMH Yacamu, CD- u MP3-meepamu, mo0bMH HaymIHUKaMU. VICKITIOUEHUEM SIBIISICTCS
HENPOrpaMMUPYEMBI MH)KEHEPHBIN KaJIbKYJISTOP 0€3 CPEACTB CBS3M, KOTOPHIM YYaCTHUK MOYKET
IOPUHECTH C cO000M W MCIONIb30BaTh HA TEOPETHMYECKOM Type, €CIM OpraHu3aTropbl He
IIPEIOCTABIIAIOT NHOTO. VcIIosIb30BaHNe KAIBKYJISATOPOB COIIACYETCS 3apaHee.

VYdacTHHKaM  3ampemaercs IOJb30BAaThCA  JIIOOBIMH  BJICKTPOHHBIMH  HOCUTEIISIMHU
UH(pOpMaLKK, B TOM YHCII€ KOMIAKT-IUCKaMH, MOYJISIMH (DIelI-aMaTH, KapTaMy HaMsTH.

VYyacTHHKaM pa3peniaeTcs I0Jb30BaThCS YUCTBIMU JIMCTAMHM, B TOM 4YHCIIE JIUCTaMHU B
KIETKY, a TaKK€ IHCbMEHHBIMM IPUHAMJICKHOCTIMU: PYUYKOM, KapaHJalloM, CTHpPATEIbHON
PE3UHKOM, LIUPKYJIEM, JIMHEHKOA.

JI1st Ka)K0 OCHOBHOM CpeJibl IPOrPAMMUPOBAHMS WIIA CPEbl BUPTYAJIbHBIX UCIIOJIHUTENIEH
B CUMYJISITOPE HAa KOMIIBIOTEPAX YYaCTHUKOB WIN B JIOKAJIBHOM CETH Pa3MEILAETCs TOKYMEHTALIHS.
Takxke peKOMEHlyeTcs yCTaHOBUTh WM CHEJATh JOCTYIHOW JOKYMEHTALMIO MO JONOJIHUTEIBHBIM
cpelaM IporpaMMupoBaHMs. JlomycTMMO Tak)ke Ipu oOrpaHuueHuu jgoctyna B HHTepHer
COXPaHMUTb JOCTYII K CaliTaM C JOKyMEHTALMEH 10 CpelaM IIPOrpaMMUPOBAHMSL.

3.5.2. 3ammTa npoekra

[Ipu 3amure npoekra AEMCTBYIOT OrpaHMUYEHUS Ha MCIIOJIb30BaHUE JIIOOBIX CPEICTB CBS3U 3a
UCKJIFOUEHHEM HEOOXOAUMBIX B IIPOEKTE.

3.5.3 MaTepuajbHO-TeXHHYECKOe 0o0ecneyeHue MPAKTHYeCKOro Typa

JUia mpoBeNeHUs MPAKTUYECKOTO Typa LIEHTpaJIbHas MPEIMETHO-METOANYECKAs KOMHUCCHS

PEKOMEHIYeT MPeayCMOTPETh 000PYI0BaHKE, TPEICTABICHHOE B Ta0HIIE 3.

IIpakTnyeckas padora nmo podororexHuke (B 04HOi popme), 5-8 kiraccol

1 O0opynoBanue Ha 0a3e 00pa30BATEJBLHOI0 KOHCTPYKTOPA B COCTABE: 1 Habop
° TpU QJICKTPOABUTATCIIA C SHKOACpaMH NI CCPBOABUTATCIIA
IIOCTOSTHHOTO BpAIlCHHUS;
® AaTYUK PaCCTOSAHMA,

. JIBa 1IaTYMKa CBETA UJIU 1IBETA,

° JABa JaT4yHWKa KaCaHUs,

. ITMPOCKONMYECKUI TaTUuK (MpH HATUYUH);

° KOMIIJIEKT HOBBIX 6aTapel71 HNJIM TIOJIHOCTBIO 3apsi’KCHHBIX HOBBIX
AKKyMYJIATOPOB, HMEIOIUN EMKOCTh W HANpsDKEHHWE, paBHBIE JUIS BCEX
YYaCTHUKOB;

. KOMIUIEKT POBOJIOB;

° KOMIIJICKT KOHCTPYKTUBHBIX MW COCAUWHHUTCIBHBIX JJICMCHTOB [JIA

MMOCTPOCHUA 1ACCHU p060Ta N aKTHMBHOI'O HWJIM IIaCCMBHOI'O 3axXBaTa
(HaCCI/IBHBIM 3aXBAaTOM CUHTATh 3JIEMCHT KOHCTPYKIKWH, C TIOMOIIBIO KOTOPOI'0
pO6OT MOKCT 3alCTIUTL U YACPKUBATDH 00BEKT 3a CUeT IIOBOPOTOB Kopnyca)

IIpakTuyeckas padora no podéororexHuke (B 04HOii popme), 9-11 kaaccol

2 OGopynoBanue Ha 0a3ze MIATHI € OTPBHITHIM KOAOM M apxXuTekTypoii | 1 Habop
(MakcuMabHast KOMIUIEKTAIUS JUTsl MOOMIIBHOTO POO0Ta)
Marepuainst:
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—  IuUIaTa Jid TPOTOTUIMUPOBAHMS ¢ OTKPBITEIM KojioM Arduino UNO wim
aHaJIOT;

—  MakerTHas Iu1ata He MeHee 170 Todek (11aTa mpoTOTUIIMPOBAHUSA);

— 2 perynupyeMmbIX crabmiu3aropa nutanus (Ha ocHoBe umma GS2678
WJIU aHaJIoT);

—  JpaiiBep asuratesneil (Ha ocHoBe uuna L298D win anaior);

— maccu g pob6ora B cobope (DFRobot 2WD miniQ wm Amperka
miniQ, WM aHajor), BKIIIOYAIOIIee:

— miatdopma auamerpoM He meHee 122 MM u He Oosee 160 MM ¢
OTBEPCTHUSAMU JJIS1 KPEIIEHUSI KOMIIOHEHTOB;

—  JIBa KOJUIEKTOPHBIX ABUraress ¢ peaykropamu 100:1 u npunasHHbIMU
IIPOBOJIAMH;

—  JIBa KOMIUIEKTa KpEeIUIeHUH Ui ABUraTeneil ¢ kpenexom M2;

—  1Ba koneca 42x19 mm;

—  JIB€ IIapOBbIE OMOPBI;

—  nBa uH(ppakpacHeix mambHOMepa (10480 cm) Sharp GP2YO0A21 wmm
aHaJor;

—  JIBa HAaCCUBHBIX KPEIUICHUS IS TaIbHOMEPOB;

—  JIBa QHAJIOTOBBIX JaTYMKa OTPAXKEHMs HA OCHOBE (POTOTPAH3UCTOPHOM
onTonaps! (JaT4UK JIMHUK);

—  CepBOJBUIaTElb C MEXaHMYECKUM 3aXBaTOM WJIM KOHCTPYKTHBHbBIE
3JIEMEHTBHI JUIsl KpEIUIEH!s! TaCCUBHOI'O 3aXBaTa;

—  CKOOBI ¥ KPOHIUTEHHBI [yl KPEIJICHUsI JaTYUKOB;

—  BUHTHEI M3;

—  Taiku M3;

—  CaMOKOHTpsIuecs raifku M3;

—  IIaioH 3 MM;

—  CTOWKHM JJIf IUIAT IIECTUTPAaHHBIE;

—  NpYXUHHBIE MAaHOBI 3 MM;

—  COCIMHUTENIBHBIE IPOBOJIA;

—  KaOeJbHbIE CTSHKKH (IIJIaCTUKOBBIE XOMYTHI) 2,5%x150 MMm;

— 3 akkymynaTopHbele Oartapen TtumnopasMepa «KpoHa» ¢ 3apsaHbIM
YCTPOHCTBOM (BO3MOKHO HMCIOJIB30BAHNE OJJHOPA30BBIX OaTapeil EMKOCThIO HE
meHee 5S00MAU) WM KOMIUIEKT M3 2 WM 3 akkymymnaTopoB «18650» umum
«14500» (B 3aBUCUMOCTHU oT HOMUHAJIBHOTO HaIpsHKEHUS
AIIEKTPOABHUraTeNneil);

— kabens ¢ pazpémom i AKB tuna «Kponay unu GatapeiHbliii 6510k
nmong 2 wim 3 akkymymaropa «18650» wmmm  «14500», coeanmHEHHBIX
MOCJIEIOBATEIBHO, C Pa3bEMOM IS MOAKIIoUeHHs K Arduino;

—  BBIKJIIOYATEJb;

—  xabens USB.

HHCTpyMEHTBI, METOAMYECKHUE TOCOOUS U MTpoYee:
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—  TEepCOHANbHBIA KOMIIBIOTED WM HOYTOYK C MpelyCTaHOBJICHHBIM
nporpaMMHbIM obecrieyenreM Arduino IDE ans nporpammupoBanus po6oTa;

— 2 KpecToBble OTBEPTKH, MOIXOSALINE IO/ TPEAOCTABICHHBIN KPETEK;

—  IUIOCKAas OTBEPTKA, MOAXOAAIIAS MO KIIEMMbI MOIYJIEH;

—  OTBEPTKA C TOPLEBBIM KJIKOYOM, MOIXOASUIUM MO NPEAOCTABICHHbBIN
KPEMneEx;

—  MaJIeHbKHE TIOCKOTYOLbI MU YTKOHOCHI;

—  OOKOpe3bl;

U(pPOBON MYITBTUMETP;

—  pacrmevyaTaHHas TeXHUYECKas JOKYMEHTAllUMs Ha IUIaThl PACLIMPEHUS U
JaTYUKH;

—  3apsAHOE YCTPOMCTBO IJId aKKyMyJssTOpoB Tumna «KpoHa» (BO3MOXKHO,
OJIHO Ha HECKOJIbKO pabouyMX MecT U3 pacyéra, 4ToObl BCE YYACTHUKU MOIJIU
3apspKaTh MO OJHOMY aKKyMYJISTOPY OJHOBPEMEHHO) MJIM Ul KOMIUIEKTa U3
2-3 akkymyisaTopoB «18650» unmu «14500»

— kanu6poBouHbIi pparmeHT 300x300 MM € TOH K€ Me4aThio, YTO U OCHOBHOM
GaHHep;

— CTallMOHapHbIE 0OBEKTHI, CTECHBI,

— nepemeriaeMbie 00beKkThl (0anku 0,33 1, KyOuku ¢ pedpom 40 mm wmu 80
MM)

Oo6opynoBanue Ha 6a3e Arduino (MUHUMAaNbHAS KOMIUICKTAIMS MO 3a/1a4y 1
JUTSL CTAIMOHAPHOTO pOOOTU3UPOBAHHOTO YCTPOICTBA)

— Arduino UNO uu aHaor;

— maketHas miata (170 koHTakToB U Oosee);

— KOJUIEKTOPHBIH 3JIEKTPOIBUTATEID;

— npariBep aBuratens (Ha ocHoBe unra L293D unu anasor);

— MOTEHIIUOMET;

— KJIEMMa BUHTOBAsl WIN 32)KUMHas;

— KHOIIKA TaKTOBas;

— HMHBIE KOMIIOHEHTHI 10 HE0OXO0AUMOCTH

Ka6ens USB mns 3arpy3ku nporpaMmel Ha poborta (i WiFi-aganrep s 1
0ecIpoBOIHOM 3arpy3KH)

[IK ¢ mporpaMMHBIM OO€cliedeHHeM B COOTBETCTBUM C HCIOJIb3yEMbIMU 1
KOHCTPYKTOpPaMH WIH CUMYJISITOPAaMHU

Jluct Oymaru Ui BBINOJHEHUS TEXHHUYECKoro pucyHka ((popmar A4) u 1
KapaHJa

[Tnomanaxa 1y TecTUpoBaHUs poOOTa (TIOJIUTOH): 1 Ha 6
— nutoit Oanuep 550 /Mm% ¢ TUNOrpaCKON MeYaThio; Y4aCTHUKOB

IIpakTnyeckas padoTa 1o HANPABJEHHI0O MAHUIYJ/ISIHNOHHBIE PO0OTHI, /-8 KiIacchl

O6opynoBanne Ha Ga3e 00pa3oBaTeIbLHOI0 PoOOTA-MAHUNYJIATOPA WIN
cO0OpaHHOI0 M3 KOHCTPYKTOpPa Ppo00TA-MAHMIYJIATOPA CO CIEIYIOIIUMHU

XapaKTEePUCTUKAMU:

1 Habop
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- MUIMHApUYEcKas pabouas 30Ha paguycoM He meHee 200 MM miu pabodas
30Ha B BHUAE cekropa He MeHee 180 rpagycoB HUIMHIAPUYECKOW 30HBI C
panuycom He MeHee 200 MMm;

- mogbeM paboyero opraHa Ha BbICOTY He MeHee 120 MM OT MJIOCKOCTH
YCTaHOBKHM OCHOBAaHUS POOOTa-MaHUMIYJISATOPA;

- TOUHOCTb IMO3ULIMOHUPOBaHUS HE Ooree 1 Mwm;

- HEe MEHee TpeX He3aBHCHUMBIX CTEIEHEH MOABMKHOCTH;

- HaJlM4Me JaTYyuKa CBETa WU 1[BETa;

- HaJIM4Me AaTYuKa PacCTOSHHUS;

- HalIM4yue cxBaTa Ui 3axBaTa M IE€pPeMEIEHUsl JIePeBSHHBIX WU
MJIACTUKOBBIX 00BhEKTOB pazmepom 20—40 mm u Becom g0 100 T;

- rpy3010abeMHOCTh He MeHee 100 r;

- KOMIUIEKT HOBBIX Oarapeili WIM TOJHOCTBIO 3apsKEHHBIX HOBBIX
AKKyMYJIATOPOB, HMEIOIUN EMKOCTh W HaNpsDKeHHEe, paBHBIC IS BCEX

Y4aCTHUKOB
9 KomnpioTep ¢ yCTaHOBJICHHBIM MPOTPAMMHBIM OO€CTIeYeHUEM JJIs HAMCAHUS 1 .
VOPaBISIOMMX ~ [pOrpaMM A BBIOpaHHOrO  oOOpydOBaHuUs,  C
PEKOMEH/IOBAaHHBIMU  MPOM3BOAMUTENIEM  OOOpYAOBaHUS  TEXHUYECKUMHU
XapaKTePUCTUKAMU
10 [Tnomasaka 11 TECTUPOBAHKS poOOTa (ITOJIMIOH): 1 moaurox
- muct Oymaru A3 ruiotHocTh 80—-110 F/Mz; nl
- iepeMenaeMbie 00BeKThI: Kyouku ¢ pedopom ot 20 10 40 mm Becom 0 100 T KOMILJIEKT
u3 4-7
00BEKTOB
IIpakTHyeckas padoTa M0 HANPABJICHUIO MAHUITYJISIHHOHHBIEC PO00THI, 9-11 KJIacchl
11 O0OopynoBanue Ha 0a3ze 00pa3oBaTeJbLHOr0 podoTa-MaHumyJasitopa wi | 1 HaGop

cOOpPaHHOI0 W3 KOHCTPYKTOPa po00Ta-MAaHUIYJIATOPA CO CIEAYIOIIUMU
XapaKTePUCTHUKAMHU:

- IUIUHIpUYecKas pabodast 30Ha paauycoM He MeHee 200 MM uim pabovas
30Ha B BHJe cekTopa He MeHee 180 rpaaycoB LMIMHIPUYECKON 30HBI C
pannycoM He meHee 200 mm;

- moabeM pabodero opraHa Ha BBICOTY He MeHee 120 MM OT IUIOCKOCTH
YCTaHOBKHM OCHOBaHHs poOOTa-MaHUIYJIATOPA;

- TOYHOCTH MO3UIIMOHUPOBaHUs He 6osee 1 Mm;

- HE MEHee TpeX He3aBHUCUMBIX CTEleHeH MOIBUKHOCTH;

- HUINYME JaTYMKa CBETa UJIH 11BETA;

- HUINYME AaTYMKa PACCTOSHUS;

- HauMuuMe cxBaTra JUIs 3axBaTa M TEPEeMELICHMs JEPEBSIHHBIX WM
IUTACTUKOBBIX 00BEKTOB pazmepoM 20-40 mm u BecoM 10 100 1

- rpy3onoabeMHOCTh He MeHee 100 r;

- KOMIUIGKT HOBBIX OaTapeil WJIM TONHOCTBIO 3apsKEHHBIX HOBBIX
aKKyMYJISITOPOB, HMMEIOLINM EMKOCTh M HaIpsDKEHHE, paBHbIE JUISL BCEX
YYaCTHHUKOB.
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12 KomnpioTep ¢ ycTaHOBJIECHHBIM NMPOTPaMMHBIM 0OecTieYeHUEeM JJis HaMCAHUS 1 mT.
VOPaBISIOUMX ~ [porpaMM  Aisi  BBIOpaHHOro  oOOpymoOBaHus,  C
PEKOMEH/IOBAaHHBIMU  MPOM3BOAMTENIEM  OOOpYAOBaHUS  TEXHUYECKUMH
XapaKTepUCTUKAMU

13 [Tnomasnka 11 TECTUPOBAHKS poOOTa (ITOJIUTOH): 1 monurox
- muct 6ymaru A3 mutotHocTh 80—110 /™ nl
- mepeMeniaeMbie 00beKThI: Kyouku ¢ peopom ot 20 10 40 MM Becom 10 100 T | KOMILIEKT

u3 4-7
00BEKTOB

IIpakTuyeckas padbora no HanpapJeHni0 aBTOHOMHbIe BIIJIA (MyJbTHpPOTOPHBIE IPOHBI),

7-8 kiaccbl

14 KBaapoxkornrep: KOMILJICKT
- MakcumanbHast B3JieTHas Macca, He 6osee: 150 r; /y4acTHHUK
- JITUTEeTbHOCTH MOJIeTa Ha OJJTHOM aKKyMYJIATOpPE, HE MCHee: 3 MUH.;

JIOTIOSTHUTENBHBIN aKKYMYJISITOpP, HE MEHee: 2 IIT.
3apsiiHOE YCTPOUCTBO AJIsl aKKYMYIIATOPOB: | 1mT.

15 - KommproTep ¢ yCTaHOBIECHHBIM IPOTPaMMHBIM  OOCCIICYCHUEM  JUISI 1 mrr. /
HAIKMCaHUs YIPABISIONIMX MPOrpaMM JUIsl BBIOPAHHOTO OOOpPYIOBaHHUsS, C | YYACTHHK
PEKOMEH/IOBAaHHBIMH  TPOM3BOJUTEICM  OOOPYIOBaHHS  TEXHHYECKUMHU
XapaKTEPUCTHKAMH;

- USB kabens amns 3arpy3ku mporpamMmbl
16 [Tonwuron s 3anay: 1 komruiekT/

- bannep Genprii 2x2m: 1 mmT.
- Ky6 u3 nmucroBoro marepuana 0.5x0.5x0.5m: 6 mir.

6-8
Y4aCTHUKOB

IIpakTnyeckas padora nmo HanpasJjeHnI0 aBTOHOMHBIe BIIJIA (MyabTHpPOTOpPHBIE APOHBI),

9-11 kiaaccnl

17 KBagpoxkonrep: Kommiekr
- MakcumanbHas B3JeTHast Macca, He 6omnee: 150 r | ygacTHHK
- InuTenbHOCTh MOJIETa Ha OJTHOM aKKyMYJISITOpPE, HE MEHee: 3 MUH.

JlonOTHUTENbHBIN aKKYMYJISTOp, HE MeHee: 2 IIT.
3apsiiHOe YCTPOMCTBO AJIS aKKyMYJIATOPOB: 1 IIT.

18 - KommbioTep ¢ yCTaHOBJIEHHBIM NPOIpPaMMHBIM OO€CIIEUEHHEM IS 1 mrr. /
HalMCaHMs YIPaBJSIOMIMX MpOrpaMM JJisi BBIOPAaHHOTO OOOpYAOBaHUSA, C | YYaCTHHK
PEKOMEH/JI0BaHHBIMM ~ IPOU3BOJUTENEM  OOOPYAOBaHMS  TEXHUYECKUMU
XapaKTepUCTHUKAMU,

- USB kabenp 115t 3arpy3Ke MporpamMMbl
19 IToymroH ms 3amay: 1 xoMmmexT/

- bannep Oenprit 2x2m: 1 1mT.
- Ky0 u3 nmucroBoro marepuana 0.5x0.5x0.5m: 6 mt.

6-8
YYaCTHUKOB
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3.7. YueOHas auTEPATypPa M HHTEPHET-PECYPCHI ISl MOATOTOBKH K OJIUMITHA/IE
[Ipy MOArOTOBKE YYAaCTHHKOB K IIKOJIBHOMY M MYHHMLUIAIBHOMY 3TalaM OJMMIIHAIbI
1es1eco00pa3Ho UCTIONB30BaTh CIIEIYIONINE HUKETIPUBEICHHBIE HCTOUHUKH.
1. http://mosrobotics.ru/vsosh/ - apxuB MmarepuajgoB BCOII mo mpoduiro
«PoboToTexHuKa;
2. https://mosrobotics.ru/mosh/ — apxuB MaTepHaiioB OJUMIIMAJ IO POOOTOTEXHUKE JIJIsI
IIKOJILHUKOB;
3. JlucTaHIMOHHBIN BHUJICOKYPC «Ypoku POOOTOTEXHHUKI, YPOBEHb 1:
https:.//lektorium.tv/newrobotics-1
4. JIUCTaHIIMOHHBIA BHICOKYpPC «YPOKH POOOTOTEXHUKW», YPOBEHb 2 C aBTOMAaTHYECKOM
IPOBEPKOI MpakTHUecKuX 3ananuid: https://lektorium.tv/newrobotics
5 TOCT P 60.0.0.4-2023/11CO 8373:2021, JaTta BBEICHUS 2023-09-01:
https://docs.cntd.ru/document/1301394978
6. Kaman mnpoduns «PobororexHuka» BcepoccHilckoil oOnMMIHMAILI  IIKOJBHUKOB — I10
uHpopmaruke: https://t.me/vseros_robotics
7. YpOKM ¥ CHOpPaBOYHbIE MaTe€pHaAbl MO JJEKTPOTEXHUKE U MPOTrPaMMHUPOBAHUIO
KOHTpoJuepoB: http://wiki.amperka.ru
3.8. Pexomenayemoe nmporpaMMHoe odecrevyeHue 1Jisi CKauMBaHus 1 web-npusoxxkenus
1. Cpena POTPaMMHUPOBAHUS BUPTYaJIbHBIX poboToB TRIK Studio:
https://trikset.com/downl oads#trikstudio
2. Cpena nporpammupoBanust Arduino IDE: https://www.arduino.cc/en/software
3. Cumynsatop Wokwi s NMpOEKTHPOBAaHHS M TPOTPAMMHUPOBAHHS DJICKTPOHHBIX CXEM:
https://wokwi.com
4. Cpena TestSys ais opraHu3aiiy JUCTAHIIMOHHBIX 3TANlOB OJIMMIINAJBI C ABTOMAaTHYECKOM
nposepkoit 3ananuii B TRIK Studio: https://testsys.trikset.com/2024/ nnu https://olymp.trikset.com/
5. Obpa3oBarenbHast cpeaa Ajis  OOYYEHHS TMPOTPAMMHUPOBAHUI0O U POOOTOTEXHUKE:

https://kulibin.app

4. lIpopuas «npopmanuonHasi 6€30MaACHOCTH)

4.1. Cneunduxka nposegeHusi ogumMnuaabl no npopuiaw «Mupopmannonnas
0e30macHOCTDH»

4.1.1. OcHOBHBIC IPUHIUIIBI

VYyactauku npoduns «HMHpopManmoHHass 0€30MaCHOCTbY» PEUIalOT 3a/a4yH, CBS3aHHBIE C
3aMTol MH(popMalmy, Kpuntorpadueil u cereBoil 6e30MacHOCThIO. 3aJaHusl BKIIOYAIOT B cels
INpAaKTUYECKHE 3aJaud Ha aHajdu3 yA3BUMOCTEH, pa3paboTKy Oe30MacHbBIX alrOpUTMOB U

MMPUMEHCHUEC MCTOOO0B 3alllUThI JaHHBIX.
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Omumnuaga mo mnpodunio  «MHDopmammonHass  0€30MacHOCTBY  MPOBOJIUTCS €
MCIIOJIb30BAaHUEM KOMIIBIOTEPOB.

Kaxxnplii yyaCTHUK pa3MeIaeTcsl 3a BbIACIEHHBIM €My pad04uM MECTOM B COOTBETCTBHUH C
IUTAHOM Pa3MEILEHUs yYaCTHUKOB, IIOATOTOBICHHBIM OPIKOMUTETOM COOTBETCTBYIOLIETO 3TAIlA.

Ilepen HavamoM KakKIOTO Typa BCE KOMIIBIOTEPHI YYACTHHUKOB JOJDKHBI HAaXOOUTHCS BO
BKJIFOUEHHOM COCTOSIHUU.

Ha xaxmom paGouem MecTe y4yacTHUKA JOJDKHBI pa3MelIaThcs pacriedaTaHHbIE TEKCThI
yCIOBHH 3az1a4 (€Cid OHM MCIIOJIB3YIOTCS, JOIYCKAETCs HCIOJIb30BaHHE 3JIEKTPOHHOW BEpCHU
YCIOBUH, B 3TOM CJIy4ae OHM JOJKHBI OBITh JIOCTYIIHBI B HHTEep(elice TeCTUPYIOLIeH CUCTEMBI) U
JUCT € JIOTMHOM M IMapojieM Ul BXO0Ja B TECTUPYIOLIYIO CHUCTEMY (€ciM Jil aBTOpU3ALUU
MCIIOJIb3YIOTCS JIOTUH U Mapojb). B pacnopsbkeHne ydacTHUKOB TakKe JOJDKHA IMPENOCTaBIATHCA
IaMATKa Y4aCTHHUKA OJMMIIMAAbl. BO3MOXXKHO Takke NpPEeNOCTaBICHUE yKa3aHHBIX MaTEpHUajioB B
3JIEKTPOHHOM BHJIE.

VYyacTHHKaM pa3peniaercss 03HaKOMUTBCS C YCIOBHUSIMM 331a4 U IPUCTYIUTD K UX PEILICHUIO
TOJILKO TOCJIe Hayajia Typa. PacredyaraHHble TEKCTHI YCIOBHU 3a7ad JOJDKHBI OBITH pa3MeEIleHBI
TakuM 00pa3oM, 4TOObl YYaCTHUKU HE MOIVIM CBOOOJHO O3HAKOMMUTBHCS C HUMHM JO Hayajga Typa
(HampuMep, yIaKoOBaHbl B HEIIPO3pauHblii KOHBEPT WM Pa3MELECHbI JIUIEBON CTOPOHOM BHU3).

Bo Bpems Typa y4acTHUKM HE BIIpaBe OOWIAThCS JAPYr C JPYroM MW CBOOOIHO
nepeMenaThbesl o ayIuTopuu. BeIxoa U3 MecTa MpoBEAEHUS OJIMMIIMAbI U BXOJl B HETO BO BPEMs
Typa BO3MOKHBI TOJIBKO B COIIPOBOKJIEHUH JI€KYPHOTO.

IIpn KOHTpOJIE BpEMEHU TECTUPYIOIIEH CHUCTEMOW IPUEM PEIICHUM aBTOMAaTUYECKU
MPEKPAIIAEeTCsl, OTIPAaBKa PEIICHUH B TECTUPYIOILYIO CUCTEMY MTOCIIE OKOHYAHUS Typa HEBO3MOXKHA.

B ciydae BO3HMKHOBEHHS BO BpeMsl Typa cO0€B B paboTe KOMIIbIOTEPA UM MCHOIb3YEMOIO
OpOrpaMMHOr0 OOecreueHusl BpeMsi, 3aTpayeHHOE Ha BOCCTaHOBJEHHE pPabOTOCIOCOOHOCTH
KOMITbIOTEPA, MOXKET ObITh KOMIIEHCUPOBAHO IO PELICHUIO JKIOpH, €ClIM cOOM Mmpou30wmen He Mo
BUHE yYaCTHHKA.

OTBETCTBEHHOCTh 332 COXPAaHHOCTh CBOMX JAHHBIX BO BPEMsI Typa Ka)/blil YJaCTHUK HECET
caMoCTOATeNbHO. YTOOBI MHUHUMH3UPOBATh BO3MOXHBIE MOTEPH MAHHBIX, YYACTHUKU JIOJIKHBI
CBOEBPEMEHHO COXPAHATH CBOU (hailiIbl.

4.1.2. OcoOeHHOCTH MOKAa3a padoT

B cnywyae ucnonbp3oBaHUs OHJIANH-TECTUPOBAHHUSA, NMPU KOTOPOM pE3YJIbTAaThl MPOBEPKU
peLIeHU COOOIIAOTCs YIaCTHUKAM OJIMMITHAJIBI BO BPEMS Typa, IO MEpe TOTo Kak OHU CTaHOBSTCS
W3BECTHBI, YIaCTHUKHU 1OCIIE OKOHYAHMSI Typa 3HAIOT CBOU PE3YJIbTATHI.

Opranuzatop COOTBETCTBYIOILIETO ATarna IMyOJIMKYyeT Ha CBOEM caliTe 3aJaHus OJIMMIIUAAbI U

pazbop 3amad. B cioydae KOMIIBIOTEPHOTO TPOBEACHHS Typa TakkKe MyOJUKYIOTCS TECTHl H
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pelIeHus, TOATOTOBJIEHHBIE MPEIMETHO-METOINYECKOW KOMMCCHEHN, BO3MOXKHO IPEIOCTABICHHE
BO3MO>KHOCTH PEILIEHHUA 3a/1a4 BHE 3a4€Ta MOCIe OKOHYAHUS Typa.

4.2. llpuHuunbl GOPMHUPOBAHUSA KOMILIEKTOB OJMMIIMAAHBIX 33/IaHUH HIKOJBHOTO H
MYHHUIUIIAJIBHOIO 3TANA OJIUMITMA/IbI

4.2.1. llIkoJABHBIA dTAN IS y4ammxcs 5-6 KJIaccoB, MKOJIbHBIH M MYHHUIHMIAJbHBIA
Tan Ajas yyammxes 7-8 kiaccos

Jlia yuamuxcs 5-6 Ki1accoB IPOBOAMUTCS TOJIBKO IIKOJIBHBINA Tall OJUMITHA/IBL.

Jlnst yuammxcst 7-8 K1acCOB MPOBOASATCS HMIKOJIbHBIA U MYHUIIUTIATBHBIN 3TAIbl OJIMMITUA]IBI.

PexoMeHnayercss mpoBeZieHUE ONMMIIMALL B OAUH TYP, IPOJOLKUTEIBLHOCTh Typa oT 90 1o
180 MunyT.

Vka3aHHblE O3Tanbl MOTYT MPOBOJUTHCA B OJHOM U3 ciedyommx @opM UM C
MCII0JIb30BaHUEM 3aJJaHUM HECKOJIBKUX (QOopM:

— KoMIblOTepHas ¢opMma 3aJaHUN C KpPAaTKUM OTBETOM — 3a/laHus, OTBET Ha KOTOpHIE
3alKUCBIBACTCS B BUJAE OJHOTO WJIM HECKOJBKMX YHUCEN, OJHOW WM HECKOJIBKUX CTPOK TEKCTa,
C BBOJIOM OTBETa B TECTHUPYIOLIYIO CHUCTEMY M C MOCIEAYIOUIEH aBTOMAaTUYECKOM IPOBEPKOM
OTBETA;

— 3aJaHus MO0 MPOTPAMMUPOBAHUIO C MCIOJb30BAHUEM YHUBEPCAJIBHBIX S3BIKOB, TAKHX, KaK
Python, C++, Pascal, Java, C# u 1. 1.

PekoMeHnayercss BKIIOYATh B BapUaHT LIKOJIBHOIO U MYHULUIAIBHOIO 3Tamna 4-6 3anaHuil
pa3IMYHON TEeMAaTUKH M Pa3IMYHOTO YpOBHs ciokHOcTU. [lepBas 3amava nomkHA OBITH JOCTYIHA
MPaKTUYECKH BCEM YYAaCTHHKaM OJUMIIMA[bI, Jajiee CI0XKHOCTh 3aJlaHMil JOJIKHA BO3PAcTaTh.
CnoxxHOCTh TOCHIeqHEeN 3aJauu JO0KHAa OBITh Tako, 4YTOOBI €€ pelajd y4acTHUKU YPOBHS
noOeUTeNsi COOTBETCTBYIOIIETO ATara OJIMMITHAIbI.

Bo3MmoxHO cocTaBieHue BapuaHTa U3 OONBIIEr0 4YHCIa 3aJaHdd, eClIM BapHaHT
COCTaBIsieTCS M3 3aJaHUN pa3nuyHOM (HOpMBbI (HampuMmep, Kak 3aJaHus MO MPOrPaMMHUPOBAHUIO,
TaKk W 3aJaHUsl C BBOJOM OTBETA), YTOOBI JaTh BO3MOXKHOCTh YYAIUMCSI C Pa3jIMYHbIM YpPOBHEM
MOJATOTOBKA B 00JacTH MPOTPaMMUPOBAHHS TPOSIBUTH CBOM CHOCOOHOCTH. B sTom cmyuae
OKOHYATENIbHBIN 0alljl MOKHO BBICTABIISITH HE IO CyMMe 0aJuIoB 3a BCe 3a/1auH, a 0 CyMMe OayioB
3a (PUKCHUPOBAHHOE YMCIIO 3a/1a4, [10 KOTOPHIM MOJIYYeH HAUITYUIINHA pe3ybTar.

4.2.2. llIkoabHBIH 1 MYHHIIMTIAJIbHBIH ITANbI 1718 yyauuxcs 9-11 kiaaccoB

JInst ydamuxcsi MpOBOASTCS IIKOJBHBIM M MYHHUIMNAIbHBIA 3Tanbl onuMmnuajisl. Jlamee
YYaCTHUKM MYHUIMIAIBHOTO 3Tamna, HaOpaBIIMe HEOOXOAMMOE JUIsl y4acTHsl B PErHOHaIbHOM
dTamne OJUMIMABI KOJIMYECTBO OallJIOB, YCTAaHOBIEHHOE OPraHM3aTOpPOM PETMOHAIBLHOTO JTara

OoJIMMIIUAbl, TPUHHUMAIOT YYaCTUC B PCruOHAaJIbHOM OJTall€ OJHUMIINAIBbI. C Y4€TOM 3TOI0
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pEeKOMEH/IyeTCsl IPOBEJCHUE OIMMIHNABI B (hopMmarte, MPUOIMKEHHOM K PETHOHAIBHOMY 3TaIly, HO
¢ yu€toM OoJsiee HIMPOKOro 0XBaTa Y4aCTHUKOB.

B pamMkax mpakTH4ecKoro Typa Ha IIKOJIbHOM JTale OJUMIMAAbl IPOBOAUTCA
TECTUPOBAHUE, KOTOPOE BKIIIOYAET 3aJaHUs MO HH(DOPMALMOHHONW 0e30macHOCTH. Y4YacTHUKaM
npeJiaraeTcsl pelnTh TeCTOBBIC 3a/1aHusl, HAlIPaBJICHHbIE HA MIPOBEPKY 3HAHUN B 0OJACTH 3aIUThHI
uH(pOpMaLUHU, KpUNTOrpaguu U CETEBOM OE30MaCHOCTH.

Pexomennyercs UCIIOJIb30BATh ABTOMATUYECKYIO TECTUPYIOIILYIO CUCTEMY.
[TpoaOMmKUTENBPHOCT WIKOJBHOTO 3Tana cocTaBisieT He Oonee 180 muHyT. 3amaHus MOTYT
SBIATHCS, (PAKTHUECKH, MOJ3aTaHUSAMHU OJHOW 3a/a4M, MPEAINOJIATalonel HECKOJIbKO JCHCTBHIA,
BBIYMCIICHUM.

Ha MyHuumMnmanpHOM 3Tare OJIMMIIMAIbI MPOBOJATCS JABa Typa: NPAaKTHUECKUH Typ U
MPOEKTHBIM.

[Ipaktuueckuit Typ npoBoautcs no npaswiaMm CTF — na [Tnarpopme CTFd unu ananore.
[IponomxurensHocTh Typa — 3 yaca 30 MuHyT. {151 BBINOTHEHUS 3aJaHU HEOOXOIUMO CKavyaTh U
pa3BepHYTh BUPTYAIbHYI0 MAalIMHY agMUHHUCTpaTopa (¢ ycranoBneHHol I[lnardopmoii CTFd umu
AQHAJIOIOM) M YYacCTHHMKOB (C YCTAaHOBJICHHBIMU YTHUJIMTAMM JUISl PELICHUS NPAKTHUYECKUX 3a]ay),
COIVIACHO MHCTPYKLUSM, NpUBEACHHBIM B paszzaene «Heobxoaumoe maTepuanbHO-TEXHUYECKOE
oOecrieueHre Ui BBIMIOJHEHUS OJMMIHUAJHBIX 3a/laHUi MIKOJBHOTO M MYHHUIIMIAIBHOTO JTara
OJTUMITHAJIBD.

B paMmkax mOpOeKTHOrO Typa OXHAAETCS MPEJCTABICHUE YYACTHUKOM JIETalIbHO
pa3pabOTaHHOTO IUIaHA BBIIOJHEHUS IMPOEKTa, BKIIOYAIOIIETO MPOrpaMMy HPEANPOEKTHBIX
U3bICKaHUH, OOOCHOBAaHHWE COOTBETCTBHUSI IIPOEKTa TPEOOBAaHUSAM OJMMIIMAJLI, OCHOBHBIM
noKa3aTessiM KauecTBa.

4.3. 3ajanus WKOJIbHOrO 3Tana npoduias «Mupopmannonnas 6e30nacHOCTD)

4.3.1. IIppHUMIIBI COCTABJICHUS 3aJAHU I

3ajaHus B KOMITBIOTEPHOU (JopMe C KPaTKUM OTBETOM MPECTABIISIOT COOO0M 3aaHusI, OTBET
Ha KOTOpPBIE BBOJUTCS YYaCTHUKOM B TECTHPYIOIIYI0 CHCTEMY M BIIOCIEACTBHM IPOBEPSAETCS
aBTomMaTthyecku. OTBETOM Ha TaKO€ 3a/1aHUE MOKET OBITh OJIHO MJIM HECKOJIBKO YHCEJ, 3alIMCaHHBIX
B OJJHOM WJIM HECKOJIBKMX CTPOKAax, OJHAa WJIM HECKOJBKO CTPOK TeKCTa U T. 1. OTBET BBOIUTCS
YYaCTHUKOM HEIOCPEACTBEHHO B TECTHPYIOIIYIO CUCTEMY B I10JI€ BBOAA OTBETA WJIN 3aIIMCBIBAETCS
B TEKCTOBOM (haiisie, KOTOPbIi cTaéTcsl B TECTUPYIOILYIO CUCTEMY Ha ITPOBEPKY.

IIpoBepka TOAOOHBIX 3aAaHUN  OCYIIECTBISIETCS MPH TOMOIIM  aBTOMATHYECKOH
TECTUPYIOIIEH CUCTEMBI, TO3TOMY OTBET JOJDKEH OBITh 3alKcaH ¢ coOoeHneM Gopmara 3amnucu
OTBETa, YKa3aHHOTO B yCIOBHUM 3adauu. Hampumep, B yclIoBUHU 3a/1a4ll MOXKET ObITh YKa3aHO, YTO
OTBETOM SIBJISIETCS POBHO MATh YHUCEN, 3allMCaHHBIX 4epe3 MpoOel, WM MOC/IeA0BaTeIbHOCTh U3

6yKB aHTJIUHCKOTO aﬂ(l)aBI/ITa, WM ITOCJICA0BATCIIBHOCTD KOMAaH/I UCIIOJTHUTEIIA U3 (bl/IKCI/IpOBaHHOFO
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HaOopa, 3alMCaHHBIX IO OJHOW B CTPOKE, MIM HEKOTOpoe apu(pMEeTHYecKoe BBIpAKEHUE,
coJiepaKallee yrcia, epeMeHHbIe, apuMeTHUeCKue onepaniu, CKOOKU  T. 1.

Kpaitne pexomenayercs chopMynupoBaTh OOIIYIO, MOHATHYIO M COBPEMEHHYIO Cpedy, B
KOTOPOH MpOUCXOAUT JAEHCTBHME BO BCeX 3afaHuAX »drana npopuist «HopManmonHas
6e3omacHOCTb». Brirouaer B ce0st MecTo, BpeMs U yCJIOBUS JEUCTBUS, a TaKXkKe MOXKET BKJIHOYATh
onucaHue arMochepsl, KyJIbTYpbl U APYTHX aCHEKTOB MUPA, B KOTOPOM Pa3BOPAUMBACTCS UCTOPUSI.
Hanpumep, Mup u3BecTHO# komnbroTepHOH Urpsl («Ctankep», «Pycsl NIpoTUB sEpOBY»), GuiIbMa,
kauru. Takum oOpas3om, 3amanusi OynyT oObeIMHEHBI OJJHOM JIOTUKOM M3JI0XKEHHS, poOIeMaTHKa
UH(POPMALIMOHHOM 0€30MacHOCTH OYyJIeT UCTIOIb30BaHA B €MHON M3BECTHOM «METa-BCEIICHHON.

4.3.2. TemaTuka 3aiaHui

[IpuMepHBIe TEMBI 3aJTaHHN:

— TEXHOJIOTUH MOTy4eHus, 00pabOTKH 1 UCIOJIb30BaHMs HH(OPMALIUH;

— KOJUpOBaHHME UH(POPMALUH,

— aHanmu3 Tpaduka,;

— CHCTEMBI U CEeTH;

— Kpunrtorpagusi — aJropuTMbl HCTOPUYECKUX U COBPEMEHHBIX LIM(POB, 3IEKTPOHHOMH
MOJIIMCH, XAIIUPOBAHUS,

— HaCTpOWKa KOMIIBIOTEPHOM CETH;

— MW3BECTHBIE aTaKH.

[To BO3MOKHOCTH, TOJDKHBI OBITH TPEICTABICHBI 33JaHHS MO0 TEMaM CIEIYIOIUX ITaroB

(pernoHaIbHOM M 3aKIIOYUTEIBHOM):
— peBepc (aHAINU3 UCXOAHBIX TEKCTOB KOMITBIOTEPHBIX IPOTPaMM);
— Web (mmouck ys3BUMocTel wWeb-IIpHI0KeHH);
— Forensics (Iouck cie10B HHIUACHTOB HHPOPMAIIMOHHOIN 0€3011acCHOCTH);
— Linux\Unix (Misc) (3aganus cMerrantoi kareropuu, 3amnmra OC Linux\Unix);
— aHanu3 Tpaduka;
— cpencta 3amuTtel uHGopmanmu (C3N).

4.3.3. MaTepuajibHO-TeXHUYECKOe o0ecrieyeHmne

Ha xommbioTepax JoikHA OBITH yCTaHOBJEHA MpOrpaMMa Jjisl JOCTyNa B TECTHPYIOIIYIO
cuctemy (Hanpumep, opaysep, eciau AOCTYI K TECTUPYIOLIEH CUCTeMe OCYILEeCTBIseTCs uepe3 web-
unTepdeiic). Ecnu ans BeimonHeHUS 3aJaHUH HEOOXOIUMO KaKoe-TM00 crieraabHOe MPOrpaMMHOE
o0ecrieyeHne, OHO TaKXXe JOJKHO OBITh YCTaHOBIICHO.

PexomeHmyeTcs TpemoCTaBIATh YCIOBUS 3alad TOJNBKO B JJIEKTPOHHOM BHAE B
TeCTUpYIOLIeH cucteMe. Jlomyckaercs Takxke TUPKUPOBaHKUE 33aJJaHUN Ha ucTax Oymaru gopmara
A4 v AS. Jlns 4epHOBBIX 3alUCell yYacTHMKAaM BO3MOYKHO IIPEIOCTaBlIeHUE OyMaru, Y4epHOBUKH

HE C/Ial0TCS U HE MPOBEPSIOTCS.
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4.3.4. Kpurepuu U MeTOAMKHU OLIEHNBAHUS

Jns mpoBEepKM pEIICHUH HCHOJIb3YETCd aBTOMaTHYecKas TecTupyomas cucrema. s
NPOBEPKH pPEIICHHUs] KaKIOW 3aJauyd HEOOXOIUMO pPEaTr30BaTh MPOBEPSIOUIYI0 MPOrpammy,
KOTOpas BBIIAET ISl pELIEHUS OJUH U3 CIEAYIOIUX CTaTyCOB:

— «HeTpaBWIbHBINA (hOpMAT 3aMMCH OTBETAY;

— «IIOJIHOE WJIM YaCTHMYHOE pelleHHe». B 3ToM ciydae mposepsromas NporpaMma TaKkKe
BO3BpallaeT 0ajjl, KOTOPbIM OLEHHMBAETCs AaHHOe pemieHue (0T 0 10 MakCHMalbHO BO3MOXHOI'O
Oaiuia 3a 3a7a4y);

— BO3MOXHBI M JIpyrM€ BapHaHThl CTaTycoB, Hampumep, «HeBepHoe pemienue», «llomHoe
pemeHue», «dacTuuHOe peleHue.

3aa4i MOT'YT OLIEHUBATHCS Pa3HBIM YHCIOM OalIoB.

3a7auu Ha UCIOJIB30BAHUE CPEJICTB 3AIIUTHI HH(POPMALINY, 3AILUTY CETEH U CUCTEM JJOJKHBI
OLICHUBATHCsI OOJIBLIMM YUCIIOM 0aJlIoB.

[Ipu cpaue perieHHsl B TECTUPYIOLIYIO CUCTEMY IPOU3BOJUTCS IMPOBEPKA HAa COOIIIO/IEHUE
dopmara 3anmucH OTBETa, €Clii IPOBEPKa HE NpOoiiieHa, pellieHe He IPUHUMAETCSl Ha MPOBEPKY U B
TECTUpYIOIIEeH cucreMe ykasbiBaeTcsi craryc «HempaBuibHbIl opmaT 3anucu oTrBera». B 3tom
Clly4ae »JKelaTelIbHa BblJaya JOMNOJHUTEIBHOTO KOMMEHTAapus TECTUPYIOLIEH CUCTEMBI O
HECOOTBETCTBMHM CAAHHOIO OTBETa (OpMaTy, ONMCAaHHOMY B YCIIOBUU 3a/1a4H.

OxoHuaresnbHasi MPOBEPKA PELICHUI C BBICTABICHUEM OaJIJIOB MOXKET MPOU3BOIAUTHCS KaK
cpasy ke Iociie cllauM 3a/JaHuil (oHJIAHH-IpoBepKa), Tak W Mocje OKoHuaHus Typa (oddnaiin-
npoBepka). [lopsiok npoBeneHust MPOBEPKU JOKEH ObITh JTOBEAEH /10 CBEJIEHHUS YYaCTHUKOB J10
Havana onumnuaabl. Cienyer ydyecTb, YTO B CIy4yae OHJIANMH-MPOBEPKH BO3MOXKEH MOJ0O0p OTBETA
YYaCTHUKAMU OJMMIIMAAbl IYTEM MHOTOKPaTHOM OTIPAaBKU pa3iIM4YHBIX pEIICHUH, I03TOMY
OHJIaH-TIPOBEPKA BO3MOXHA TOJIHKO ISl HEKOTOPBIX BUJIOB 3a/1a4.

3amaun JTOJDKHBI IpelycMaTpuBaTh BO3MOKHOCTbH BBICTaBJICHMSI YAaCTHUHBIX OajlIoB 3a
CIAHHOE pEIICHUE, OJAHAKO IPU aBTOMATUYECKOW IPOBEPKE HEBO3MOXHO OLIEHUTh KOPPEKTHOCTh
paccyXJeHHsT M JI0OKa3aTeNbCTBa, MO3TOMY (OpPMYIMpOBKa 3aJadyd JIOJDKHA YKa3blBaTh Ha
BO3MOKHOCTb BBICTABJICHHUS YaCTUYHBIX OaJlIOB.

4.4. 3aganusa MyHUIUNIAJIBHOIO0 3Tana npoduias «MudopmannonHas 6e301aCHOCTH)

4.4.1. locTyn K BUPTYaJbHBIM MAIIMHAM

[Mpaktnyeckmii Typ mnpoBomurcs mo mnpaBwiam CTF — na Ilmardpopme CTFd. [Jlns
BBITIOJIHEHUS 3a/laHU HEOOXOAMMO pa3BEpPHYTh BHUPTYaJbHYIO MAIIMHY aJMHHHUCTpaTopa (C
ycranoBieHHoH [Inatdopmoit CTFd) u ygyacTHUKOB (C yCTaHOBJIEHHBIMH YTHJIMTaMU ISl PELLICHUS
IIPAKTUYECKHX 33]a4), COIVIACHO MHCTPYKLUAM HIKe. UHCII0 MpaKTUUECKUX 3aaHUi — HE MeHee 6
IIT.

HpaKTquCKI/Ie 3aaHus p33pa6aTBIBaIOTC$I opraHusaTopamu dTara CaMOCTOATEIIbHO.
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Hactpoiika uHGpacTpyKTypbl U TPOBEACHUS OCYLIECTBISETCS CAMOCTOSATEIBHO.

JlonmyckaeTcst UCIOIb30BaHUE OJJMHAKOBBIX 3aJaHUH JUIsl pa3HbIX KJIACCOB.

JlonyckaeTcsi, B UCKJIIOUUTEIbHBIX CIy4asiX, IPOBEIEHHUE dTala aHAIOTMYHO IIKOJbHOMY
9Taly OJIMMIIMAABI (CM. BBINIE) C MCIOJIb30BAaHMEM OlLleHUBaroulel miargopmel. B atom ciydae
HeoOxoaumo, 4ToObl He MeHee 70% 3amaHuil Kacalauch MPAKTUYECKUX BOIPOCOB 3aIIUTHI ceTed U
cUCTeM, aHaiu3a Tpaduka, peBepC-MHKXHUHUPHHTA MPOrPAMMHOTO KOJa, O0E€30MacHOCTH CETEBBIX
IIPOTOKOJIOB, 0€30MaCHOCTH ONEPaMOHHbIX cucTeM. Uncio 3aganuii (BonpocoB) — He MeHee 20 miT.
3anaHus JODKHBI OBITH HAIEJIEHBl HAa BBISIBICHUE Y YYaCTHUKOB MPAKTHYECKHX HABBIKOB 110 3TUM
HaIpPaBJICHUSIM.

4.4.2. TemaTuka 3aganui

B Type HeoOxomuMo pemuTh Kak MOXHO Oonbine 3amanuii. HaGopel 3amanuit
OpUEHTUPOBAaHbl Ha KOMIUIEKCHYIO OLIEHKY HaBBIKOB YYaCTHHUKOB 3aKJIIOUUTEIBHOIO Typa U MOTYT
OXBaTbIBaTh [1€PEUUCICHHbBIE HUXKE TEMBbI:

— PeBepc (aHaNMM3 UCXOIHBIX TEKCTOB KOMITBFOTEPHBIX MPOTPAMM)

— Web (mmouck ysa3BuMocTel web-IpHI10KeHH )

— Forensics (mouck cinenoB MHIUACHTOB WH(OPMAIIMOHHOH 0€301MacHOCTH )

— Linux\Unix (Misc) (3amanus cMenranHo# kareropuw, 3amura OC Linux\Unix)
— Amnanmu3 tpaduka

— Cpencrsa 3amuthl nHpopMaiuu (C31).

ITpumeps! 3a1aHNI MOXKHO HAalTH Ha caiiTe vsosh.miem.hse.ru

Onenka 3agaHuii (kpome HekoTopwelx 3amaHuii C3U) gomkHa TPOU3BOIUTHCS
aBTOMATUYEeCKU MO (paKTy pa3MElIeHHs] YYaCTHUKOM B IOJI€ JUId BBOJA KOPPEKTHOro duiara —
CTPOKH ONpeAeTIeHHOro Buja (I1abyioH OyAeT 03BY4eH Iepes HadalioM Typa), JOCTYI K KOTOpOMY
ABJIIETCS MHAUKATOPOM YCIIELTHOTO PEIIeHUs 3aJaHusl.

Onenka 3ananuit mo temaruke C3U MokeT Mpou3BOIUTHCS OpraHU3aTOpaMu Ha OCHOBAHUU
IPEOCTaBIEHHBIX YYaCTHUKAMU (aiyioB.

Bpewms Ha u3yueHue MHCTPYKIIMM HE BXOJIUT B 00I1lee BpeMsl BHIITOJIHEHUS 3aJaHH.

4.4.3. O0mee onucanue MHGPPACTPYKTYPbI NIPAKTHYECKOI0 Typa

Ha IIK yyacTHHKa 0IMMIIMabl TOJKEH OTCYTCTBOBATh JIOCTYII B CeTh MIHTEpHET.

Ha IIK ydacTHuKa ycTaHoBIeH runepBuzop VirtualBox .

Ha cepBepe yctanosien runepsusop VirtualBox.

[IK yyacTHMKOB M cepBep OpraHM3aTOPOB JTOCTYIHBI 10 CETH.

VYyacTHUKYy mnpenocTaBisieTcss (yCTaHOBJIEH W pabOTOCIOCOOEH Ha MOMEHT Havana
NPaKTUYECKOro Typa) o0pa3 BUPTyaJbHOM MAaIIMHBI C HEOOXOJUMBIM IPOrPaMMHBIM
o0ecrieyeHneM JJIs pelIeHus 3aJaHuid. BupTyainbHyl0 MalllnHy yd4acTHHKA TpeOyeTcst 3alyCTUTh J10

Ha4daJla IpakKTUICCKOI'o Typa.
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Ha cepBepe opranmsatopoB 3amyckaeTcsi BHUpTyadbHas wmammHa ¢ [lmardopmoit ¢
3aJaHUsIMU (3aJaHUs JTOJDKHBI OBITH 3apaHee pa3paboTaHbl M MPOBEPEHBI OPraHU3aTOpaMH Typa),
KOTOpas HCHOJB3yeTCsl s pPElIeHHs BCeX 3alaHuii, Kpome 3amaHumii mo padore ¢ C3U.
Pa3zpeprbiBanne Ilnatdopmbl a8 KakIoro Kiacca IMPOU3BOAUTCA — HENOCPEACTBEHHOI'O
OpraHM3aToOpaMH HE paHee 4eM 3a | JIeHb 10 IpOBEIEHUs NMPaKTUYECKOro Typa. BupryanbHas
mamuHa ¢ [lnatdopmoii Takke 10KHA OBITH TOCTYITHA 110 JIOKAIBHOM CETH C MAIlIUH YYaCTHHKOB.

3amaHus A8 [IKOJBHOTO M MYHHMIMIAIBHOTO YPOBHEH pa3pabaThIBalOT pErvuoHaIbHBIC
OpraHU3aTOPBl HA YPOBHE PETUOHA, 10 HANIPABJICHUS YKa3aHHBIM HMKE.

Jlnst 3arpy3Ku ydyacTHUKaMH (ailyioB (CKpUHILIOTOB, CKPUIITOB, KOH(DUIYpallMOHHBIX (ailyioB
U T.I.), NOATBEPKIAIOIINX BBINOJIHEHUE 3anaHuil Tematuku C3V, opraHu3atropbl IpenoCTaBAT
MEXaHU3M HHIUBUAYAJIBLHOW 3arpy3Kd 3THUX (aiijioB (MHIMBUAYAJIbHBIC MANKH C MEPCOHATHHBIM

AOCTYIIOM JIA KaXXJ0Tr'o y‘laCTHI/IKa).

Puc. 1. Opranu3zanus ”HGPACTPYKTYpPHI AJIsl IPAKTHUECKOTO Typa.

4.4.4.00mme TpedOBaAHUA

Jlo Hayanma HpakTUYeCKOro Typa HeoOxoaumo oOecneuuTh goctyn ¢ IIK yuacTHHKOB K
[natdopme ¢ 3amaHusiMu, pazBepHyToil Ha cepBepe. Ha skpanax IIK ydacTHHMKA JOKHBI OBITH
BBbIBE/ICHBI OKHA BX0/1a Ha MIaThopMe C 3aJaHUSIMH.

Ilocne crapra NMpakTHYECKOro Typa, YYAaCTHHUK JIOJDKEH BBINOJHATH 3aJaHMS MOJHOCTBIO
CaMOCTOSITeNbHO. 3aaHus pacnojoxeHsl Ha [lnaTdopme

IIporpaMMHBII HHCTPYMEHTAPUH Ul X PELICHUs TOCTYIIEH HAa BUPTYyaJIbHBIX MalllMHAaX Ha
IIK ygacTHUKOB.

[To oxoHYaHMM pemeHus 3aJaHN YYaCTHUK OJIMMITHA/IbI MOKET MOKUHYTh ayIUTOPHIO.

Haiinennsie ¢naru (kpome 3ananuit C3U1) BBoasTcs Ha [lnardopme. KonndyectBo monbITok

BBOJIa (hytara He OrpaHHuYEHoO. 3a OIMMOOYHO BBEACHHBIN (h1ar Oansibl He CHHUXKAIOTCS.
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Puc. 2. [IpumepHsbIil BUI 9kpaHHOTO HHTEpdeiica maTGopMbl ¢ 3aTaHUIMU

Puc. 3. Ilpumep ycnenraoro BBoja (iara. 3ajlaHnue 3aCUUTaHO.
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4.4.5. TIpoexTHBIH TYp

B kauectBe  TeMaTMKM  TpOeKTa  Mpeuiaraercs  MPaKTUKO-OPUEHTHPOBAHHAs
UccreioBaTebCcKas padoTa.

Takoil TBOpYECKHII MPOEKT JOJDKEH O001alaTh CIEAYIOIIUMU COCTABIISIONMIUMU: OBITh
HAIPaBJICHHBIM Ha pEIlIEHUE CYIIECTBYIOIICH U MOATBEPKAAEMOM CYIIECTBYIOIIMMH B OTKPHITOM
JOCTYTIE CBEICHUSMHU aKTyadbHOW 3ajaun WHGOPMAIMOHHOW Oe3omacHocTd (B JIOOOM U3 ee
HAIpaBJICHUW WM acCIleKTOB), o0JiajaTh HOBHM3HOW IMpeajaraéMoro peueHus, o0yianaTh
MOTEHLIMAJIOM MPAKTUYECKOTO MPUMEHEHUS C OMpeesIeHHOW, KOHKPETHO YKa3aHHOM aynuTopuei
MOTCHIIMATBHBIX KOHEYHBIX TOJb30BaTeNe MHPOPMAIIMOHHBIX cHCTeM. [[Jisi BBIOTHEHHS TaKOTO
MPOEKTa YYaCTHHUKY IMPEAJaraeTcsi CaMOCTOSITeIbHO Ha OCHOBE OTKPBITHIX UCTOYHUKOB BBISIBUTH U
KOHKPETU3UPOBATh MPOU3BOJIBHYIO CYIIECTBYIOUIYIO M MOATBEPKIAEMYIO OMPEICICHHBIM KPYroM
HMCTOYHMKOB HAa MOMEHT BBINOJHEHUS MPOEKTa MpodiieMy MH(GOPMAIMOHHOM O0€30MacHOCTH. JTO
MOXKET OBITh, HampuMep, clIabOCTh MOMYISIPHBIX CpEeACTB obecreyeHus WHGOPMAIMOHHON
0C30MacHOCTH, THIWYHAS TIPoOJieMa WCIOIL30BaHUS WH()OPMAIMOHHBIX CHCTEM, OTCYTCTBHE
MHCTPYMEHTA 3allUThI OT U3BECTHON Yrpo3bl HHPOPMALIMOHHOM 0€30MaCHOCTH WM MHAsl TOJ00Has
npobiema. J[lanee y4acTHHKY NpPEACTOUT cOpPMYIHpPOBATH 3aJady pELICHHUsS, YCTpaHEHHS
KOHKPETH3UPOBAHHON TIPOOJIEMBbI JIFOOBIM  JIOCTYIIHBIM €My CIIOCOOOM  (aJITOPUTMHYECKH,
MPOrpaMMHO, MPOTrPAMMHO-AINIAPATHO, OCTPOSHUEM MAaTEMaTHYECKOT0 METO/a WM HWHaye) U B
paMKax BBIMIOJIHEHUS TPOEKTa PeaTn30BaTh MPEIOKEHHOE PEUICHHE C LEIbI0 MOTyYeHHUs] TOTOBOTO
K IPUMECHECHHIO MPOJTYKTA

4.4.6. IlpumepHbIe KPUTEPUH OLIEHKH MIPOEKTHOIO Typa

Kpurtepuu oneHKH npoekTa Banbl
1 Coneprxanue u opopMiIeHHE TOKyMEHTAIUK POEKTa 7
ITosicHuTenbHas
3aIIHCKa 1.1 |OOmee odopmienue: (opuentaums Ha ['OCT 7.32-2017 1
10 62108 MexnyHaponHblii  cTaHAapT  OQOpPMIIEHHS  NPOEKTHOU
JIOKYMEHTAI1N ) (ma— 1; mer — 0)
1.2  |KauecTBO TEOPETUUECKOTO MCCIIEIOBAHUS 2

1.2.1 |Hanuuue akTyalbHOCTH W o00OocHOBaHume mpodOnemer B|  0/0,5

ucciexyeMon cdepe.. (ma—0,5; et — 0)
1.2.2 |®opmynupoBKa TeMbl, IeNel U 3a]a4 IPOEKTa 0/0,5
(chopmynupoBanbsl  monmHOCTBEO — 0,5; HeT mMOIHOM

dopmynupoku — 0)

1.2.3 |Coop uHpOpMAIHN o npobieme (omenka| 0/0,5
pacIpOCTPaHEHHOCTH  TPOOJEMBI,  HaIW4Ms  3ampoca
MOTCHIMATBHBIX TOJb30BaTEIe Ha CPEACTBO €€ peIICHHS,
OITMCaHUE TMOJIH30BATEIBCKOM ayTUTOPHH)

(ma—0,5; ver — 0)

1.2.4 |[IpeanpoeKTHOE HCCIEOBaHUE: aHAIN3 Hannuus nporotunos|  0/0,5
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1 aHAJIOTOB (ma —0,5; mer — 0)

125

ITpensiosxeHus perieHus: BbIABICHHON npoOieMbl. ABTOpCKas
KOHIIETIUS MpoeKkTa. Beibop onrtumanbhoi maen. Onucanue
IPOEKTHUPYEMOTO PELICHUS BBISIBIEHHON IPOOIEMBI

(ma —0,5; mer — 0)

0/0,5

1.3

eraTI/IBHOCTB M HOBHU3HA IIPOCKTa

131

OpHIHHAIBHOCTD MTPEIIOKEHHBIX UIICH:

— OTCYTCTBHE M3BECTHBIX MPAMBIX aHAJIOTOB IPEIIOKEHHOTO

peLIeHHUS;

— COOTBETCTBHE COBPEMEHHBIM IMPEICTABICHUSIM O PEIICHHSIX

0100HOT0 KiTacca, TPeOOBaHHUSIM K HUM;

— MOTEHIMAIBHOE YI00CTBO MPUMEHEHHS JIJIsI [TOIb30BATEIIS;
(ma—1; mer — 0)

0/1

13.2

3HAYUMOCTb U KOPPEKTHOCTh MPOeKTa (IIPOEKT HamlpaBlieH Ha
pa3paboTKy  KOHKPETHOTO  NPHUMEHHMOTO  MPOJYKTa,
MOBBIINAIONICTO  YPOBEHb  0OE€30MacHOCTH  TOJIb30BaTeleH
WH()OPMALMOHHBIX CUCTEM TIyTeM pENICHHUs KOHKPETHOU
po0eMbl HHPOPMAIIMOHHON OE301IaCHOCTH ),

(ma — 2; omocpenoBaHHO/pENICHHEM OOIIEH WIH CMEXHOU
npoOnembl — 1; HeT/He HampaBJeH Ha PEIICHUE KOHKPETHON
npoOJemMbl/He  HampaBJIeH Ha  CO3JaHWE  KOHKPETHOTO

npoaykra — 0)

0/0,5/1

14

Pa3paboTka TEXHOJIOrHYECKOro mporecca

141

Be16op TexHomornn peanusanuu, (GOpMbI HTOTOBOTO PEIICHUS
M HMHCTPYMEHTapus €ro TMoJy4yeHus (ammapaTHOro,
MIPOTPaMMHOTO HITH TEOPETHUYECKOTO)

(ecth ccputku uin onucanue — 0,5, Het — 0)

0/0,5

142

KauecTBo mnpezacraBieHuss 0XXHMJIA€MOro pe3yibTara, €ro
CIEIUAM3UPOBAHHBIX (CBSI3aHHBIX C pEIICHHEeM 3a/a4u
nH(pOpManMOHHOW  O€30MacHOCTH) W  MOJIH30BATEIHCKUX
(ynoOCcTBO, MpOCTOTa WCMONB30BAaHUS W T. I.) CBOWCTB
(ypoBeHb  Tpaduueckoil ToAaYd C  HCIOJb30BAaHUEM
KOMITBIOTEPHBIX MPOrpaMM MM OT PYKH, COOTBETCTBUE
yeptexeit [OCT) (ma—0,5; ver — 0)

0/0,5

143

OneHka TMOTEHIMAada NPUMEHEHUS pe3yibTaTa MPOEKTa;
MPEIJIOKEHUS TI0 BHEJPEHUIO

(mpoekT Oy/eT moJie3eH MUPOKOMY KPYTy ToJib3oBaTenei — 1;
MPOJAYKT MMEET OrpaHuueHHoe npumeHeHne — 0,5; sBHOTO
noTeHnuana Bueipenus et — 0)

0/0,5/1

Omnenka
TUTAHUPYEMOTO
1531 (170

15 6amnoB

I[HSaﬁH MMPOAYKTA TBOPUCCKOI'O IMTPOCKTA

15

HoBu3Ha M OpUTIMHAIBHOCTH IPOJYKTA, €ro COOTBETCTBUE
OTpacyIeBbIM TEHJIEHUUSM U TpeOOBaHUSIM K TNPOAYKTaM
TaKOro Kjacca

(OOBeKT HOBBIH — 4; OpUTHHATIBHBIH — 2, cTepeoTUHbIH — 0)

0/2/4
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2.2

Kommo3zurus mpoekTupyemMoro oobexra
(coueTaHWe  CBOWCTB,  HANpaBIICHHBIX HA  pEIICHUE
BBISIBIICHHON MPOOJEMBbI C TOTCHIMAIOM ISl MPUMCHCHHS,
y1o0CTBOM UCIIOJIb30BaHUS, YHUBEPCAIbHOCTHIO,
MPUTOJHOCTHIO JJII HWCIOJB30BaHUS B IIMPOKOM CIIEKTpE
WH()OPMAITMOHHBIX CUCTEM)

(1e7I0CTHOCTD — 2; He cOanaHcupoBaHHOCTH — 0)

2.3

[Inanupyemblii  cocTaB  MPEACTABISEMBIX  PE3yJbTaTOB,
CONIPOBOAUTCIIbBHBIX JOKYMCHTOB U MAaTCpPUaiOB
(ucuepnbIBarolie sl BHEApeHUs — 3, TpeOyeTcs JOMOIHEHNE
COCTaBa MaTepHajoB JUIsl OOJIETUEHHs HCIIOJIb30BAaHUS WU
BHEJIPEHUS/TIPOTYKT npeaHa3HaYeH TOJIBKO TUISt
CIEIUAIIICTOB B Yy3KOW 00OnmacTu — 2, 3asBIsSEMBI COCTaB
MaTepUalioB HEIOCTATOUECH ISl KCIob3oBaHus — 0)

0/1/3

2.4

PanmonaneHplii  BeIOOp MOTPEOHOCTH U TPYAOEMKOCTH
CO3JIaHUs IPOAYKTA, CIOKHOCTH; MHOTO()YHKIIHOHAITLHOCT U
BapUaTUBHOCTH JIEMOHCTPUPYEMOTO PE3yIbTaTa;

(ot 0 1o 3 GamioB)
[IpoxykT  pamMOHANBHO  CJIOXKEH TIpU  3asABICHHOM
GbyHKIIMOHAe W 3ampoce Ha ero BHeIpeHHe (MpOCTO WU
YMEPEHHO CJOXHO CO37aTh, HYXHO UIHPOKOMY KpYT'y
nosib3oBaresieil) — 3 Gaia;
[TpoayKT M3IHIIHE CI0KEH PU OTPaHUIEHHOM (DyHKIIMOHAJIE
WIH OTPAaHUYCHHON MOTPEOHOCTH B HEM (CIOKHO CO3/1aBaTh,
HYXXEH OTPaHUYCHHOMY KpPYTY IoJib30BaTenei) — 1,5 Oamna
[IpoayKT U3NUIIHE CIIOXKEH NpU OrPaHUYCHHOW WU He
MIPOJIEMOHCTPUPOBAHHON SIBHO TOTPEOHOCTH B HEM (OYEHBb
CIIOHO/TPYJOEMKO CO3/1aBaTh TMPU HEJOCTATOYHOW AJis
TAKOTO YPOBHS CIIO)KHOCTH TIOTPEOHOCTH WJIM TIPOJYKT
co3maercs IS JI€MOHCTpPAILIUU MPUHIIMITHATBHON
BO3MOKHOCTH 0€3 IBHOW TOTpeOHOCTH B HeM) — () O6asioB

2.5

[lepcnekTHBHOCTH u KOHKYPEHTOCTIOCOOHOCTh
CIIPOCKTUPOBAHHOTO  MPOJAYKTa  (Hamuuue  Onmmxalmmx
KOHKYPEHTOB, 3ampoca OT MOJIb30BaTEIbCKOTO COOOIIECTBA,
KOHKPETHBIX MOJIb30BaTeNel — FOPUANYECKUX JIUIT)

(ot 0 mo 3 GanoB)
[TponykT ampecoBaH MIMPOKOMY KPYyry IMOjib3oBaTeled — 3
Oaa;
[IponykT agpecoBaH MIMPOKOMY KPYTY TOJb30BaTENCH, HO HE
peliaeT KOHKPETHOH mpobiemsbl — 2 6ana;
[Tponykt aJpecoBaH OTPaHUYEHHOU rpymre
CIEINAIMCTOB/KOHKPETHOM opranu3anuu — 1 6amr;
[IponykT HE WMEET SBHOTO 3ampoca OT IMOJIb30BATEIHCKOTO
coob1ecTBa Ha ero cozganue — () 6ayoB

[Ipouenypa npe3eHTaum nNpoeKkTa
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Ouenka 3.1 |Pernmament npe3entanuu (ot 0 10 2 6amioB) 0/1

3aIIHUTHI CoOmrofieHne  BPEMEHHOTO  pPErJIaMeHTa,  3asiBICHHOTO
IPOEKTa opranuzaropamu (cobmogenue 6e3 npesbienus — 0,5 6anm,
10 6aymoB npeBbIIeHHE periiamerTa — () 6aioB);

CoOTBETCTBHE OXHJIAEMOMY YPOBHIO JI€IOBOTO JSTHKETa M
UMHDKa y4acTHHKa (mosHoe coorBercTBue — 0,5 Oa,
HEeMnoJIHOe cooTBeTcTBUE — () 6aIIOB)

3.2 KadecTBo moaun Marepuana v MpecTaBICHUS U3ICITUS: 0-2
- OPUTMHAIBHOCTH MPEICTABICHUSI M KA4eCTBO JICKTPOHHOMN
npe3enTanuu (16amn);
- KyJObTypa peYH, YETKOCTh, KOHKPETHOCTh M JIOTHKa
U3JI0KeHUs TTpo0embl uccnenopanus (0,5 6amn);
- BIAQJICHHE TOHATUWHBIM TPO(ECCHOHAIBLHBIM allapaToM
(0,5 6amn)

(ot 0 1o 2 GamioB)

3.3 [ToHnMaHHe OCHOBHBIX TPHUHIMIIOB B cooTBercTBytomiei|  0/1/2
obsacty nHPOpPMAITMOHHOM 0€30MMaCHOCTH
- IlomHOE COOTBETCTBHE IMO3WIMU ABTOpPA M MPEIIaraeMbIX
OOBSICHEHUII ~OCHOBHBIM IpPHHIUIAM  HH(OPMAIIMOHHON
Oe3omacHocTH, chopMyTHpOBAaHHBIM B Hacrtosiee Bpems (1
oamn);
- Onopa Ha HaydYHblE WIH aQHAIATHYCCKUE ITyOITHKAITIN
NOCJICTHUX 3-5 JIeT mpHU apryMEHTAIMH IOJIOKEHHUH MPOeKTa
(1 6amn);

(ot 0 1o 2 6amioB)

34  |llonumanue CyTH 3aj1aBaeMbIX BOIIPOCOB ul 012
apryMEHTUPOBAHHOCTH OTBETOB
(ot 0 1o 2 GanoB)

3.5 |CootBercTBHE colep)KaHHs BBIBOJOB COJCPKAHUIO LENA U 0/1
33124, KOHKPETHOCTh M CAaMOCTOSITEIIEHOCTh BBIBOJIOB
(COOTBETCTBYET MOIHOCTBIO — 1; HEe cooTBeTCTBYET - 0)

Hroro 30

4.5. Heo0xoaumoe mMaTepuajibHO-TeXHUYECKOe o0ecreyeHre I BbINOJHEHUSA
OJIMMITMAJAHBIX 3aJaHUH MIKOJIBHOI0 U MYHHIIMIIAJIBHOI0 3TANa OJIMMITAA/IbI

451 Hacrpoiika padouero mecra

Kaxnpiii  ydyacTHUK J0KeH ObITh oOecrieyeH paOodyMM  MECTOM, OCHAUIEHHBIM
COBPEMEHHBIM MEPCOHAIBHBIM KOMITBIOTEPOM HJIM HOYTOYKOM. XapaKTepUCTHKH KOMIIbIOTEPOB,
NPEJOCTABICHHBIX ~ YYaCTHUKAM, JIOJDKHBI COBMAgaTh JIMOO pas3indyarhCs HE3HAUYUTENBHO.
KomnpioTepsl JOMKHBI OBITh OOBEIWHEHBI B JIOKAIBHYIO CETh C JOCTYINOM K TECTHUpPYIOLIEH
cucreme. [loctynm B UHTepHET peKOMEHyeTCsl 3apeTUTh, 3a UCKIIOUEHUEM TPH HEO0OXOIMMOCTH

JIOCTYyTa K CepBEPY TECTUPYIOIIEH CUCTEMBI.
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[IpenMeTHO-METOINYECKAs KOMHMCCHS MOJKET NPUHATH PELICHHE PAa3PELINTh y4aCTHUKAM
UCTOJIb30BaHUE CBOMX KJIaBMAaTyp W Mblmei. KiaBuaTypsl W MBI HE JOJDKHBI OBITh
nporpaMMupyemMbiMu. Vcnonp3oBaHne KJIaBUATYp HE JOJDKHO JOCTABISATH JUCKOMpOpTa JPyrum
y4yaCTHMKaM osiuMnuazael. Ha ucnosnb3yemble KIaBUATypbl M MbIILKM MOTYT OBITh HaJIOKEHBI
JIOTIOJIHUTEIIbHbIE TPEOOBAHNUS.

3amaHus THpPAXHPYIOTCS Ha Jmcrax Oymarn ¢opmata A4 wmmm AS. Jlomyckaercs
NPEJOCTaBIIEHHE JOCTyNa K OJJIGKTPOHHBIM BEpCUSIM 3aJaHuil B HHTep(delice TecTHpyromei
cucteMbl. B ciydae npenocTaBiieHHs JJEKTPOHHBIX BEPCUM 3aJaHUI pAcleyaTaHHBIC 3aJaHUs
MOTYT HE IIPEOCTABIIATHCA.

VYdammMcsi mpenocTaBisieTcs Oymara M NMUCHbMEHHBIC NPUHAUIEKHOCTH Ui YEPHOBBIX
3anuceil. [Ipu TOM YepHOBHUKHM HE COOMPAIOTCS MOCIIe OKOHYAHHS Typa U HE MPOBEPSIIOTCS.

JlonoJaHUTENbHOE MaTepUanibHO-TEXHUYECKOe olecreyeHue (ImporpaMMHoe oOecreueHue,
KOMITMJISITOPBI, Cpeibl pa3pabOTKH) MPU UCIOIb30BAHUN HA COOTBETCTBYIOIIMX JTANax pa3IMndYHbIX
BUJIOB 33/1a4 MPUBEJCHO B OIMCAHUM 3TUX BUJOB 33/a4 B pasjene 3.

CootBercTBYyIOIIAsl MPEIMETHO-METOIMYECKAsi KOMHUCCHUSl 3apaHee YTBEPXKAAET CIUCOK
IPOrpaMMHOr0 oOecreueHus,, KOTOpbI OyleT MCIOJb30BaThCs JI HPOBEIEHHS ILIKOJIBHOTO U
MYHUIUIAIBHOIO TANOB U IOBOJUT 3Ty HH(OPMALIMIO 10 CBEICHUS YYaCTHHUKOB U OPraHU3aTOPOB
OJIMMITUA]IBL.

452 WHCTpYKIMA 110 HACTPOIiKe BUPTYAJIbHOI MAalIMHbI a/IMUHUCTPAaTOpPa

1. Heobxonumo yctanoButh VirtualBox

a Ha MalllMHbI YYaCTHHUKOB;
b. wa mMammHy AJIMHHHCTpaTOpA.

2. B BupTyanpHON MammHe AIMHHHCTpaTOpa yCTaHOBJIEH KoHTeiHep ¢ [lmardopmoit s
npoBesieHusl npaktudeckoro Typa no mnpasuwiaM CTF — mmargopmoit CTFd. B BuptyanbHyto
MalllMHY BKJIIOYEHO BCE HEOOXO0MMOE /ISl POBECHMS TPAKTUYECKOT 0 Typa:

a. Ilnarpopma CTFd (ycTranoBnena);
b. 3anmanus B Bune docker-koHTeitHepOB (yCTaHOBIICHBI).

3. BHYTpI/I MalIuHbI opraHu3aTropa HCO6XOI{I/IMO 3aIlyCTUTDb TCPpMHUHAJI:
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4. 3amyck 1aThOPMBI OCYIIECTBHUTD cleyronei KOMaH/I0M:

Jctfd_start.sh

5. Ilocne 3aBepmieHMs 3amycka I1aTGOpMbl TepelTh B OkHe Opay3epa MO ajpecy:

http://127.0.0.1:80
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6. Bawm OTKPOETCsI uHTepderic IaTHOPMBI:

CTRe*

vyDao

7. Boiiaute non y4etHoi 3anucbio admin (maposb A KaXA0ro Kiiacca MpUiaraeTcsl BhIIIE):
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8. [Ilepeiinute B Admin Panel:

CTRF

yoo

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

10. B paznmene FRP Settings 3amenure ip-agpec 127.0.0.1 Ha ip-agpec Bameil peanbHoi

MaIlIMHEI B TOKaJIbHOMH CCTH, I[OCTynHOfI KOMITBIOTCpAM YUAaCTHUKOB.
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a  Ilepeiinute B paznen FRP Settings:

= ——
=

b. V3uath TpeOyeMbIit ip-aapec MOYKHO KOMaH/0M:
ip a # JUTS Linux XOCT-MAalInH
ipconfig # TUIst Windows XOCT-MaIInH
[Tpumep:

Linux

Windows

O6parute BHUManue, [P anpec B Bamei tokanbHOM ceTH ckopee Bcero OyaeT OTIu4aThes.



C. 3amenwute ip-aapec 127.0.0.1 nHa ip-ampec Bameit peanbHOW MamiuHBI B JIOKAJIBHOW CETH,

JIOCTYITHOU KOMIIbIOTEPaM Y4aCTHHUKOB.

d.  OOHoBuTe HACTPOMKH.

11. 3 cooOpakeHuit 0e30MacHOCTH M3MEHUTE MapoJib aJMHHHCTpATOpa B pasfelie HacTPOeK
(oOpatuTe BHUMaHHE, YTO TAPOJIb JOJDKEH OBITh CIIOKHBIM — HEe MeHee 10 CHUMBOJIOB,

BKJIFOYAst 3arjaBHbIC OYKBBI, uupsl, a TaKXe CIEIICMBOJIBI):
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12. Tlepen HavamoMm OMUMMHUAABI TpeOyeTcs BKIIOYUTH BUPTYaIbHYIO MAIIMHY Ha KaKIOM
KOMITBIOTEPE YYACTHHUKOB U TeEpelTu B OKHEe Opayzepa BM ydacTHMKOB 1O ajpecy:
http://[ip-anpec na IP Barueii BupTyaibHOW MalIMHbI B JIOKATBHON CETH, JOCTYIHON KOMIIbIOTEpaM
y4acTHUKOB]:80

ITpumep:
http://192.168.0.14:80

13. TIpoBepbTe AOCTYIMHOCTh W PabOTOCIOCOOHOCTH 3amaHWil. J[JIsi 3TOro 3aperucTpupyuTe
TECTOBOTO MOJIL30BATENs U MPUCTYIMUTE K BBIIMOJIHEHUIO OJHOTO U3 3aJaHui (00 3TO HUXKeE).

14. Tlepen HauyaaoM MPAKTUYECKOTO Typa OOBSBUTE O TOM, UYTO YYACTHUKH JIOJDKHBI OBITH
3apeructpupoBanbl yepe3 Web-unrtepdeiic mnatdopmsl. B kadecTBe JOrMHA HCMONB-3YeTCS KO
(id) yuactauka omummuansl B popmare v00.000.000 (umu ucnons3yst @O B popmare dhammnms-

UHULIMANBl — npuMep s MBanoBa VBana VBanoBuua : ivanov-ii ) Perucrpamus y4acTHHKOB

87



JI0JIKHa OBITH OCYIIECTBJIEHA Ha IuiaT(opme A0 Havana mpakThuyeckoro typa. [lapomu ydacTHUKOB
JOJKHBI COCTOSITh He MeHee deM u3 10 cuMBONOB: OyKB JIATUHCKOTO andamuTa B pPa3HBIX
peructpax, mudp, TOMYCTUMBIX 3HAKOB MyHKTyaruu. OpraHu3aTtopbl BBAAIOT JIOTUHBI U MAPOIU
JU1s goctyna K yaeTHsIM 3anucsaM Ha miatrgopme CTFd. CooTBercTBHe yueTHBIX 3amuceit 1 @Ho
YYaCTHUKOB JUIsl OJHO3HAY-HOW HIACHTHU(PHUKAIUU JOKHO ObITh 3a(pUKCHPOBAHO MPOTOKOJIOM 32
HOJIHUCHI0 OTBET-CTBEHHOI'0 HA IIJIOLIA/IKE 32 POBEACHNE IPAKTUUECKOI 0 Typa.

15. ITo okonuanwuto Typa neperiaure B Admin Panel:

CTR*

oo

16. Otkpoiite pazaen Scoreboard (Ctpanuiia ¢ pe3yiabTaTaMu) M TMEpEeHECUTE OaIbI
YYaCTHHUKOB, a Takxke ux id Ha Omank-mpoTtokos. Takxke TpeOyercs cosznath pdf crpaHMubl ¢

HUTOIOBBIMHU pe3yiibTaTaMu n IMPUIIOKUTH K HTOTI'OBOMY IMPOTOKOJIY:
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17. JlonmosHUTENHHO BBITPY3UTE MOIPOoOHYI0 cTaTUCTUKY. OTKpoiTe paznen Config (Ctpanuna

¢ koHpuryparueii)->Backup->Download CSV u Beirpy3ure unpopmanuio o Scoreboard:

Submissions;
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Users+fields:

453 MHWHcTpyKIMA MO0 HACTPOiike BHPTYAJbHOW MAIUMHBI YYaCcTHHKA H
BBINOJTHEHHIO 32 JaHUS

1. BupryanbHas MallMHa y4yacTHUKa (CKauaHHasl 1O CChUIKaM BBILIE), yCTaHaBIMBaeMas Ha
KOMITbIOTE€paX Y4aCTHUKOB, BKJIHOYAET:

a HeobxonuMpblil HAOOp YTUIINT JUIsl pEIIEHUs 3a/1a4 MPaAKTUYECKON YacTH.

b. README.txt ¢ ux mepeyHeM.

C. Cheatsheet ¢ nononHuTEenLHON HHDOPMAIUEH 1O 3aJaHUSM.

2. BupryanpHble MallMHBl YYaCTHUKOB JIOJDKHBI OBITh YCTaHOBJEHBI W 3allyLIeHbl I0]
ylpaBjieHHeM MOHUTOpa BUpTyalibHbIX MalinH (VMM) Virtual Box (cM. Beiie)

3. [lepen HavamoM OJIMMITHAABI TPeOYETCS BKIIOYNTH BUPTYaIbHYIO MAIIMHY Ha KaKIOM
KOMITbIOTEPE YYaCTHUKOB U TepedTH B OKHe Opayzepa BM yuyacTHHKOB 10 ajpecy:
http://[ip-anpec Ha IP Bameit BUpTyaqbHON MalIMHBI B JIOKAJIBHOM CETH, JOCTYITHOW KOMITBIOTEpAM
yuacTHUKOB]:80
ITpumep:
http://192.168.0.14:80
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4, Heobxoaumo HacTpouTh M mpoBeputTh noctyn k Ilmardpopme CTF-d u3 OpayszepoB ¢

BUPTYAJIbHBIX MalluH Y4aCTHHUKOB.

CTFe*

Yoo

5. Ilepen HayamoM MPaKTHYECKOTO Typa YYaCTHUKH JOJDKHBI 3apETUCTPUPOBAThCs depe3 Web-

uHTEpdeiic 1aThOpMBbI (cMm. BBIIIIE)
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6. Bam OTKPOETCSI CTpaHUIla c 3aJaHAsIMU o TEMaM:

7. HpI/I OTKPBITHU 3adaHUA Bu1 YBUAUTE KpaTKOC€ OIMMCAHUC 3aJlaHud U HCO6XO,Z[I/IMYIO

CIpaBOYHYl0  HMH(pOpMAIMIO, €cad  NPUCYTCTBYeT —  HaxMmuTe KHONKYy  Launch:

8. JloxxauTech 3amycka 3aJaHus U IepeiiiuTe Mo yka3aHHOMY ajpecy (B ciIydae 3aJaud HE Ha

BeO, Oosiee moapoOHBIE WMHCTPYKIMH IO TOAKIIOYCHHIO K 3amade OyAyT yKa3aHbl B ONMUCAHUU
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3aJIaHus):

9. llennb — BBINOJHUTH Kak MOXHO Oousbiie 3agaHuid. OneHka 3aJaHuil ITPOM3BOIUTCS
ABTOMATHUYECKH MO (PaKTy pa3MelIeHUs] YYaCTHHKOM B TIOJIE JJIsi BBOJA KOppeKTHOro (mara —
CTpoKH ormpeaeneHHoro Buma (vsosh{mocnemoBarenmnoctp nudp, OYKB H CHEICUMBOJIOB},
Hanipumep — vsosh{sOm3s7rln6}), moctym K KOTOpOMY SIBIS€TCSd HWHIMKATOPOM YCIEIIHOTO

peuieHus 3a1aHUsA (kpome 3alaHui KaTeropuu C31):
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Onenka 3amaHudi no tematuke C3M mnpousBoauTCs OpraHU3aTOpaMd Ha OCHOBAaHUU
IPEOCTaBICHHBIX YYaCTHUKAMU (ailyioB.
10. MakcuManbHO BO3MOXKHOE YHMCIIO OAJUIOB 3a MPAKTUUECKUH Typ yKa3aHO B 3a/laHUM.

4.6. IlepeyeHb CHPaBOYHBIX MAaTepPUHATIOB, CPEACTB CBA3M W JJEKTPOHHO-
BbIYUC/INTEIBbHON TEeXHUKH, pa3pelleHHbIX K MCIOJb30BAHHIO BO BpeMs IpPOBeleHUS
OJIMMITH A/ bI

IToMrMoO KoMIBIOTEpA, NPEAOCTABICHHOIO OPraHU3aTOpaMU COOTBETCTBYIOILErO JTama
B Cllyyae €ro IpOBEICHUS B KOMIBIOTEPHOM (hopMe, yyaCTHMKAM 3amperiaeTcsl MOoJIb30BaThbCs
JHOO0BIMU AJIEKTPOHHBIMU YCTPONMCTBAMHU, B TOM 4YHCJIE JAPYTUMHU KOMIBIOTEPAMU U HOYTOYKaMu,
MOOWIBHBIMU ~ TedepoHaMM U cMapTOHAMH, IJIEKTPOHHBIMU KHHMraMM, IUIAHIIETaMH,
3NeKTpOHHBIMU Yacamu, CD- u MP3-tuieepamu, 1r00bIMH HayITHUKAMHU.

YyacTHHKaM  3ampeniaercss  MOJib30BaThCsl  JIFOOBIMM  3JEKTPOHHBIMM  HOCHUTENSIMU
uHpOpMaIK, B TOM YHCIIe KOMOAKT-TUCKaMH, MOYJISIMH (pem-naMaTi, KapTaMy NaMsITH.

VYyacTHHKaM pa3pelaercss MOJb30BaThCS YHUCTHIMM JIUCTAMHM, B TOM 4YHUCIE JHCTaMU
B KJIETKY, a TakK€ NHUCbMEHHBIMHU NPHUHAJUICKHOCTSIMU: PYUKOH, KapaHAalIOM, CTHpPATEIbHOU
PE3UHKOM, LIUPKYJIEM, JIMHEHMKOMN.

JUIA  KaXXZIoro OCHOBHOTO s3bIKa IPOTPAMMHPOBAHMS HIM CPEAbl BUPTYAIbHBIX
VCIIOJIHUTEINIEH Ha KOMITBIOTEpAX YYaCTHUKOB WJIM B JIOKAJIBHOM CETH pa3MelaeTcsl JOKYMEHTAIUs.
Takxke peKOMEHIyeTcs yCTaHOBUTh MJIM CHEJATh JOCTYIHOW JOKYMEHTALUIO 110 JOMOIHUTEIbHBIM
A3bIKAM NPOTpaMMHMpOBaHUsA. JlOIycTUMO TakKe IIpH OrpaHMYeHUuM naoctyna B MHTepHer
COXPaHMTb JOCTYII K CaliTaM C IOKyYMEHTALMEN IO A3bIKaM IPOrpaMMHPOBaHUS.

Y4acTHHKaM KaTeropM4ecKd BOCIPEINAETCS I0Jb30BaThCA U PELIEHUs  3a1ad

HHCTPYMCHTaMU UCKYCCTBECHHOT'O MHTCIIJICKTA.
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4.7. Ucnojb30BaHue y4eOHOH JMTEPATypPbl M HMHTEPHET-PECYpPCOB NPH MOATOTOBKE
IIKOJBHUKOB K OJTUMIIHA/IE
[Ipy MOArOoTOBKE YYaCTHUKOB K IIKOJIHHOMY U MYHUIUIAIBHOMY JTalaM OJUMITUAIbI
1es1ecoo0pa3Ho UCTIONb30BaTh CIEIYIONINE HUKETIPUBEACHHBIE HICTOYHUKY.
— Caiit ¢ pazbopamu 3a7aHuil 1 MaTepUaIaMu MpouutbiX JeT: https://vsosh.miem.hse.ru/
— CTF s naunnaromux: https://vk.com/@spbctf-ctf-for-beginners
— VYueonas muiarpopma SPB CTF: https://spb.ctf.su/
— Omnnaiin  TpeHumHr mno  BeO  Oe3omacHocTH  OoT  co3marenedi 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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PA3JIEJ IV

1. Ilpumepsl 3axannii no npopuiaro «IIporpammupoBanne»

3amanus 5-8 KJIACCOB MOTYT HCIIONB30BAThCA Takke mnsi npodpmns «VckyccTBeHHBIN
WHTEIIEKT»

HNATU3HAYHOE YUCJIO
(5-6 kaaccol, 6;1aHKOBast hopma)

Ycnogue.

B naruzHauHOM umncie He MeHblle TPEX HUdp, KOTOpble MEHbIIE 5, U HE MEHbIIE TPEX
Heu€THbIX Mdp. Haliqute camoe Oosbiioe u3 Takux yucen. OObsCHUTE, MOYEMY HaliIeHHOE BaMU
YHCIIO SBJISAETCS HAUOOIBIIUM.

Pewenue.

Ha mepBoe MecTo umucia mocTtaBUM HaumOONBIIYIO U3 BO3MOXKHBIX Iudp — 9. Ha BTOpOE
MECTO TaK)Ke€ MOXHO MOCTaBuTh Hudpy 9, u emé ocranercs tpu uudpsl. [lpu 3TOoM ocraBuInecs
TpH HQPBI JOIDKHBI OBITH MEHBIIIE 5, U3 HUX XOTS ObI OJIHA OJDKHA OBITh HEYETHAS (TaK Kak JIBE
HeuéTHBIC MUQPBI yke ObLTu 3anmucanbl). Hambonbimas nudpa, koTopas MeHslne 5, — 310 4,
HauOobInas Heu€THas mudpa, KoTopas MeHbIIe 5, — 370 3. 3HaUuT, cpeau TPEX ocTaBUINXCA HU(pP
MOKHO HCHOJb30BaTh ABe Iubpbel 4 u omny uudpy 3. UYrobbl umcino ObUIO HAMOOIBIINM,
HE0OXO0IMMO CHavajia 3anmucarh JBe nudpsl 4, moToM ogHy nudpy 3.

Oteet — 99443.

Kpumepuu oyenueanuas.

ITpaBUIBHBIN OTBET ¢ 00BACHEHHEM — 5 OaJIJIOB.

Tonbko oTBeT 6€3 00bsicHEHU — 4 Oasa.

OtBetbl 99344, 99434 (1. e. nepecTaHoBKa IU(p U3 MPaBUILHOTO OTBETA) — 2 Oasa.

OtBetnl 99333, 98433 — 2 6anna.

JIroboe apyroe MATU3HAUYHOE YMCIO, B KOTOPOM HE MEHbIIEe TPEX HU(p MEHbIIe 5 U He
MEHbIIIE TPEX HEUETHBIX LUGD (T. €. HE BBHIIIOJIHEHO TOJIBKO YCIOBHE MAKCUMAJIbHOCTH), — 1 Oa.

Ilpumeuanue.

D70 3a/1aHe MOKHO MPOBEPSATH ABTOMATUYECKHU TIPU MTOMOIIU TECTUPYIOLIEH CUCTEMBI.

KBUIAN4
(5-6 xmaccel, 6ankoBast popma)

Ycnogue.

B BBIMBINIUIEHHO# CIIOPTUBHON WUrpe KBUIIUY COPEBHYIOTCS JIBE KOMaHJbl. Kaawlid ro,
3a0UTHI B BOPOTA MPOTHUBHUKA, MPUHOCUT KoMaH e 10 oukoB. Ecnm jxe UTpoK OHOM M3 KOMaH]I
MOMMAET CHEIUaJbHbId MSY — CHHUTY, TO 3Ta KOMaHJa MOJydaeT AONOJHHUTENbHbIE 150 OYKOB,

IMMOCJIC YCTO UI'pa 3aKAHYUBACTCH.
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B ¢unane ouepenHoro yemmnuoHaTa Xorpaprca MO KBUAJIUYY BCTPETHIIUCH KOMaHJbI
KorreBpana u Ilypdenmys. Ha mpoTsokeHHH Bcero marda KOMAaH[bI CPaKalWCh Ha PaBHBIX,
pasHuua B cu€re HUKorga He mpesbimana 10 o4ykoB (T. €. OAHOrO roja), U B KOHIE MaTya
muaupoBan KorreBpaH, HO Onaronmapsi moiiManHoMy cHuTuy noboenun Ilydbdenayii. Taxxe mocne
OKOHYAHUS MaTya )KyPHAJIUCThI OMPOCHIIN BCEX UTPOKOB, 3a0MBIIHUX XOTs Obl OJMH TOJI.

Anmca cka3ana, 4To 3a0Hiia TOJIBKO OJUH rojl — Ha 27-i1 MUHYTE.

bo6 3a6un ogun ros Ha 30-i MUHYyTE.

Buxkropus 3a6una nBa roia — Ha 5-i u 21-i MUHyTax.

I'mopus 3a6una vereipe rona Ha 10, 12, 34 u 53-if MuHyTaX.

Jonaine 3a0mt 1Ba rona Ha 14-i u 42-if MUHYyTax.

DnBapn 3a0wi Tpu rosia Ha 15, 23 u 56-i MuHyTaX.

BrimonnuTe 3a1anus:

1. Vkaxure, ¢ KakuM CUYE€TOM 3aKOHUWIAch urpa (He 3a0yabTe, 4TO CHUTY HMPUHOCUT 150
OYKOB).

2. J1nst Bcex MmepedyrcIeHHbIX UTPOKOB YKaXKHTE, 32 KaKyl0 KOMaH]ly OHH UTPaJIH.

Pewienue.

UrpokoB Oynem obo3HauaTh mepBoil OykBoii ux umenu (A, b, B, I, JI, D). Ynopsnounm
10 BO3pAaCTaHUI0 MOMEHTbI BPEMEHH, B KOTOpbIE ObLIM 3a0UTHI IOJIBl B MaTye, C YKa3aHUEM TOTO,
KTO 32011 3TH Touibl. [loka HesICHO, KTO 3a KaKyl0 KOMaH/y Urpai, Io3TOMy 0003HAa4UM KOMaH[bI 1
u 2. Jlna 3anonHenus ctpok «Komanma» m «Cué€r» Bocnosb3yemcs ycinoBueM: «Ha mporskeHnn
BCEro MaTya KOMaHJbl Cpa)KaJIMCh Ha PaBHBIX, pa3HUIA B CU€TEe HUKOTAA He mpeBbimana 10 oukoB

(T. €. OAHOTO TONA)».

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

Kto 3a6un B r r ji| 2 B 2 A b r jl| 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 KOHIIE Mar4a juaupoBan KorreBpaH, TO KoMmMaHma 2 — 3TO
KorreBpan, a komanma 1 — Ilyddennyit. Ho mockonbky cuutdy mnoiiman Ilydpdennyit, To
[Tydhdenayit Beiurpan co cuérom 210 : 70.

3a KorreBpan (komanaa 2) urpanu ['mopust u 3aBapna, 3a [lybdennyit (komanna 1) urpamm
Anuca, bo6, Bukropus u Jlonans.

Kpumepuu oyenusanus.

Onenka 3a 3aaHue (MAakKCUMyM 5 OaJlJIOB) CKJIQJbIBA€TCA W3 CYMMBI JIBYX OIICHOK —
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yKa3aHHe uTora mMarda (MakcuMyM 2 Oaiia) U yKa3zaHHE TOT0, 32 KaKue KOMaH[Ibl UTPpali T€ WIN
WHBIE UTPOKHU (MakcUMyM 3 Oara).

3a npaBWIbHO yKa3aHHBIM MTOr MaTda craBUTCs 2 Oayia. Eciu npu mojacuére o4ykoB HE
yuTéH puHANBHBIA CHUTY (yka3aH c4€T 60 : 70 B mosib3y KorreBpana), To craButcs 1 6a.

3a mpaBWIbHOE yKa3aHHME TOTO, B KAKUX KOMaHJaX UIpajii Kakue Urpoku, — 3 Oamna. Ecnu
KOMaHJbl MOJHOCThIO mepenyTanbl Mectamu (I'mopus w Oxasapn ykazanel B Ilyddennye,
octanbHble — B KorreBpane), To craButcs 2 Oamia. Ecinu mpu BoccTaHOBJIEHUM XPOHOJIOTUU MaTya
JIOITyIIIeHa OJTHa omnoOKa — 1 Ga.

HHEPEITPABA
(5-6 kmaccwl, 6J1aHKOBast opma)

Ycnogue.

K peke mojmomum BoiuMiia ¢ TpeMs BoJYaTaMM U JIMCHLIA C TpeMs JIUCATaMU. 3BEpsM
HEOOXOUMO TeperpaBUThCs Ha Jpyroi Oeper. Y Oepera mpuBs3aHa JIOAKA, KOTOpas BMEIIAET
TOJIBKO JBYX 3Beped. CUTyalusi OCIOKHSETCS TEM, YTO BOJIYMLA C JIMCHUIIEH HE OBEPSIOT IPYr
JIpYTY ¥ HE OCTaBST CBOUX JIeT€l B CBOE OTCYTCTBHME C APYrol MaMoil HU Ha Oepery, HU B JIOJKE.
['pectu ymeIOT TOJBKO Jicula U oAuH U3 JucsaT. Kak um nepenpasutses? [loctapaiitech cocTaBUTh
KaK MOXHO 0oJiee KOPOTKHI IJ1aH MepernpaBbl.

Pewenue.

O6o03HauuM JHUCEHKA, KOTOPBIA YMEET TPecTH, Kak <JIHMCEHOK]». Bo3MoHBIM T1u1aH
MEPEBO3KU:

1. TlepeBe3tu nucéHkal u nucéHka
[lepeBe3Tn nucénkal
[IepeBe3Tu nmmcénkal u mucénka
[lepeBe3Tn nucénkal
[IepesesTn mucuny u nucénkal
[TepeBestn ucuy
[lepeBe3Tu mcuily U BOJIIUUILY

ITepeBe3tun nucénkal

© ©o N o gk~ WD

ITepeBestn nucénkal u BoTUOHKA

=
o

[lepeBe3Tn nucénkal

=
=

. [lepeBe3tn nucénkal u BoIMOHKA

=
N

. IlepeBe3tu nucénkal
13. IlepeBe3tu mucénkal u BOTUOHKA
Kpumepuu ouyenuganus.
[TomHOCTBIO MPaBUIIBHOE ONKCAHKUE MEPEBO3KU 0€3 JUIIHUX ASHCTBHIA — 5 OaoB.

[Ipu Hanuuuu He Goee 2 TUIIHUX AeWcTBUN — 4 Oaria.
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[Ipu Hanuuuu He Oosiee 4 MUITHUX AEUCTBUI — 3 Oasa.

JIr000i1 MpaBUIBHBIN aITOPUTM MEPEBO3KH Oe3 yuéTa yuciia JUIIHUX JeicTBUi — 2 Oana.

Ilpumeuanue.

Ecmu ¢opmanu3oBarh yciaoBHe 3TOW 3aJadud M CTPOro omucatb (opmaT 3amucu IUiaHa
nepenpaBbl, BO3MOYXHA aBTOMAaTHYECKasi IPOBEPKA TAKOTO 3aJJaHMUs.

B3BELLIMBAHU S
(5-6 kaaccol, 6;1aHKOBas1 hopma)

Yenosue.

Ectb mectb rupek, u3BECTHO, YTO UX MaccChl paBHbI 1, 2, 3, 4, 5 u 6 rpaMMOB, HO pa3Mepbl
rupek oauHakoBble. Ha ruppkax Hanmucanbsl mudpsl: 1, 2, 3, 4, 5, 6. Taxke ecTh yalieyHble BECHI.
DKCHepT 3HAET, YTO Ha KaKIOW TMphKE BEPHO 3amucaHa €€ macca, HO CyJlbs B 3TOM COMHEBAETCsl.
Kak skcrniept MoxkeT yOoenuTs B 3TOM cyapto? Kakoe MUHMMalbHOE KOJIMYECTBO B3BEIIMBAHUN €My
HE00X0IUMO IS 3TOTO cenaTh?

Pewienue.

3azaqy MOKHO PELIUTH 3a JIBAa B3BEIINBAHMUS.

[lepBbIM B3BEMIMBaHUEM SKCHEPT KIAJAET HA OJIHY Yally BECOB TUPbKH ¢ mudpamu 1, 2 u 3,
Ha JIpYTyl0 4ally BEeCOB — FMpbKY ¢ Lu¢poil 6. Becbl octanyrcs B paBHOBecHH. Takoe BO3MOXKHO
TOJILKO ITPH B3BEILIMBAHUU CaMOH TsKENOM rupbku (6) ¢ Tpemst cambiMu 1€rkumi (1, 2, 3).

[Tocne 3TOr0 B3BENMIMBAHUS CTAJIO U3BECTHO, YTO:

a) Ha ruppke Maccoii 6 npaBuibHO 0003Ha4YeHa €€ macca.

6) I'mpbku, noanucanusie 1, 2, 3, umerot maccy 1, 2 u 3, HO, BO3MOXKHO, B IpYT'OM MOPSIJIKE.

B) /IBe ocTaBnecs rupbKy, MOJNUCAHHBIE 4 U 5, TaKKe UMEIOT Maccy 4 U 5, HO, BO3MOKHO,
B JIPyTOM MOPSIKE.

[Ipu BTOpOM B3BEUIMBAHUU HKCIEPT HA OJIHY YAIIKY BECOB MOJOXKUT TUPbKU ¢ uppamu 1 u
6, a Ha Apyryro — rupbku ¢ uuppamu 3 u 5. [lockoabky 3 + 5> 1 + 6, To rupbku 3 U 5 IepeBecsT.
Takoe BO3MOKHO TOJBKO B TOM cllydyae, ecinu u3 AByxX rpynm (1, 2, 3 u 4, 5) B3siu camble TSXKENbIE
rupbku (3 u 5), a k rupbke 6 go6aBwIK camyro JE€rkyro (1). TemM caMbIM TOYHO yCcTaHOBIIEHA Macca
TUpEK, MOANMCAHHBIX 1, 3, 5, ocTaBmiasicsi THpbKa U3 NEPBOM I'PYNIBI UMEET Maccy 2, U3 BTOPOH
rpynmsl — Maccy 4.

Kpumepuu oyenusanus.

[IpaBusbHOE peleHue 3a JiBa B3BEINBaHUS — 5 OaUIOB.

[IpaBuibHOE peleHne 3a TpU B3BELIMBaHUA — 3 Oaa.

[IpaBuiibHOE perieHye 3a YeTblpe B3BEIIMBaHUs — 2 Oaia.

[IpaBuibHOE penieHue 3a a1000€e YKCIo B3BEUIMBaHui — 1 Ga.
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HenpaBunbHbIN anropuT™, HO NMPAaBWIBHO yKa3aHo B3BemuBanue 1 + 2 + 3 = 6 (oHO maér
HanOoJBIIyI0 HH(OpMAIUIO O TUpbKax) — 1 Gam.
MNEPUMETP
(7-8 kaacchl, KOMNbIOTEPHas Gpopma)
Ycnogue.
B 3panum Obutl Gombmiol koH(pepeHu-3a1 B ¢opme MpsiMoyroibHHKa. Ero paszmenunu

Ha 4CThIPC MCHBIIUX MPAMOYI'OJIbHBIX MOMCHICHH A, TIOCTABUB ABC MCPIICHANKYIISIPHBIC CTCHBI (CM.

puc.).

Jlisg mpoBeneHUs PEMOHTa HEOOXOIUMO OINPENeIUTh MEPUMETP KaXKIOTO U3 UYETBIPEX
nomerieHuii. Tpu u3 4eThIpEX MOMEIICHUH UMEIOT NIEPUMETpP, paBHBIN &, b, C (B mopsake o0xoaa
10 YaCOBOM CTpeEJIKe, HAUMHAs C JIEBOTO BEPXHETO yria miaHa). OnpeaenuTe nepuMeTp 4eTBEPTOro
nomeneHusi. OTBETOM Ha 3Ty 3a/1auy SBISETCS HEKOTOPOE BBIPAKEHHE, KOTOPOE MOXKET COJEPKATh
1eJIbIe YMCIia, IEPEMEHHBIC &, b 1 C (3amuchiBacMble aHTITMUCKUME OYKBaMH), ONEPAIIMU CIIOKCHHUS
(0603HaUaIOTCS «+»), BBIUNTAHHUS (0003HAYAIOTCS «—»), YMHOKEHHS (0003HAUAIOTCS «*)), TeTEHHUS
(0603HaUaIOTCA «/») U KPYTJIbIE CKOOKH TSl K3MEHEHUS TOPSAKa JEHCTBUN.

3anucek BUJA «2@» Juisi 0003HAUEHUs MPOU3BEACHUS YUCla 2 U MEPEMEHHOM a HeBepHa,
HYXHO IHCcaTh «2*ay.

[Mpumep npaBuiIbHOTO IO GopMe 3anmucu Beipakenus: a+ (b—c) * 2.

Omeem.

a+tc-Db

Kpumepuu oyenueanuas.

[Ipu chaue pemieHnst Ha TPOBEPKY MPOBEPSIONIAs MPOTrpaMMa TMPOBEPSIET, YTO BBIPAKECHUE
SIBIISIETCS KOPPEKTHBIM apH(METHIECKUM BBIPAKECHHUEM C HCIOJIH30BAHHUEM TOJBKO pa3peméHHbBIX
onepainuii M MEepeMeHHBIX &, D, C, nHaue perreHue moiydaer craryc «HempaBuibHbI (hopmar
3aIMCH OTBETAY.

[Ipn oKoOHYATENBHOH TMpOBEpKe IH000E apUPMETHIECKOE BBIPAKEHHE, IKBUBAICHTHOE
NpPaBUIILHOMY OTBETY, OIICHUBACTCS B MaKCUMAaJIbHBIH Oaul, HampuMep, Beipaxenue (a+ b +c) — 2
* b Takke oleHUBaeTCS B MaKCHMalbHBIA Oamwr. J{ms 3Toro HEOOXOAMMO TPOBEPSTH
HKBUBAJIEHTHOCTh JIBYX BBIPQKEHHUH, JUI1 Yero MpoBepsAoNias MporpaMmMa MOXKET BBIYUCIATH
3HAYeHMsI BBIpaKEHMH Ha HaOope pa3MUuYHBIX 3HAauYeHWd @, D, C W T[poBepsATh PaBEHCTBO

IMMOJIYYCHHBIX PE3YJIbTATOB.
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Yactuynble Oamibl MOTYT TMOJNy4aTh pEIICHUs, COJEpKallie HEKOTOphle OIINOKH,

HarpuMep, pemenns Buga a+b—cumm b +c—a.
KPECTPAX
(7-8 kaaccehl, KOMNbIOTEPHast Gpopma)

Ycnogue.

Bomnan 1e Mopt crpsTtan oluH U3 KPECTpaxei B 30J0TOH ppIOKe. DTa phiOKa )KUBET B MATH
03&pax, COeIUMHEHHBIX MEXKy co00it pexoil. O3€épa mpoHnymepoBaHsl unciaamu ot 1 1o 5, u3 o3epa 1
MOYHO TTONACTh B 03€pO 2, U3 03epa 2 MOXKHO Monacth B 03€pa 1 u3 u T. 1.

Iappu IlotTep momkeH NOOBITH 3Ty 30JI0TYIO pbIOKY. [[1s1 3TOro y Hero ects BOIIIEOHBIE
yepBsAukd. PhiOKa 00s3aTeNbHO KIIOHET Ha HAXKUBKY, ecid 3a0pocuTh €€ B 03€po C PHIOKOM.
3a0pacbIBaTh HAKUBKY MOXKHO TOJIBKO B 03€p0. 32 OMH OPOCOK MOYXKHO OpOCHUTH YepBsiUKa TOJIbKO
B 0JIHO 03epo. KaxpIii BoNIIeOHbI YepBAUYOK MOXKET OBITh MCIOJB30BaH TOJIBKO OAMH pa3. Eciu
CHACTh C YEPBSIUYKOM 3a0pOCHIIH B 03€pO, a PHIOKU TaM HE 0Ka3ajocCh, TO BOJIIIEOHAs CHIIa HAXKUBKU
ucye3aeT U IS CIeAYIolel MOMbITKU TpeOyeTcsl HOBbIM BONIIEOHBIN uyepBsdoK. [Ipu sToM pbIOKa
yyBcTBYyeT ['appu IloTTepa u nocie kaxaoro 3a0pOIIEHHOIO YepBAYKa 0053aTeIbHO NEPEIIbIBAET
B OJHO U3 03€p, COCETHUX C T€M, B KOTOPOM OHa HaxoauTca. B camoMm Hayanme pblOKa MOXKET
HAXOJHUTHCS B IFOOOM U3 MATH 03ED.

[Ipuaymaiite nociaenoBarenbHOCTh AercTBrui ['appu [loTTepa, nmpu nCnoJIHEHUY KOTOPOU OH
00s3aTeNIbHO TONMMaeT pPHIOKY HE3aBUCUMO OT €€ IEePBOHAYAIBHOIO MECTOHAXOXKICHUS U
JAIBHEHWINNX IepeMelleHui. B oTBeTe HY)XHO 3amMcaTh MOCIEAOBATEIbHOCTh 4YHCEN 4Yepe3
npoben — HoMmepa 03€p, B kotopsle ['appu IloTTep Oyzaer 3akuabIBaTh HaXXUBKY, B TOM IOPSJIKE,
B KOTOPOM OH OyzeT 3T0 Aenarb. Yem MeHbie yepBsukoB notpaTuT ["appu [loTTep, Tem Oosnbiie
0ayuIoB BBl MOJYy4YUTE (IPU YCIOBHHM, YTO IPH HCIOJHEHUU BAIIEro pelieHus pbiOka Oyner
00s3aTenpHO MoiiMaHa).

MoskeT mokasaTbcs, 4TO 3ajJada HE MMEET pEIICHHUs, HO 3TO He Tak. PaccMoTpuM citydait
Tpéx 03&p. ['appu [loTTep MoOXkeT 3aKMHYTh HAXXUBKY B 03epo 2. Eciu oH He nmoiimaeTt peIOKy mocie
3TOro, 3HAYUT, OHA MOIJIa HaxoauThcs B o3epe | wim 3. Ilocrme sToro peiOka mepernbIBaeT
B COCEJHEE 03€p0, U B KAKIOM U3 ITUX ClIy4yaeB OHa mnomaaér B o3epo 2. Iloaromy BTOpYyIrO
HaxuBKYy ["appu [loTTep cHOBa 3akMHET B 03€po 2 1 TOrAa 00s3aTeNbHO MOMMaeT PHIOKY.

OtBer 1t TpEX 03€p: «2 2».

Omeem.

EcTp ueTplpe HaMITy4IINX PEILICHU:

234234

234432

432234
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432432

Kpumepuu oyenuganus.

[Ipu cpmadye pemieHuss Ha MPOBEPKY IMPOBEpSIONIAs MpPOrpaMma MPOBEPSET, UTO OTBET
IpEeJICTaB/IsIeT COOOU MOCIeN0BAaTeNbHOCTh U3 uKcen oT 1 10 5, pa3nenéHHbIX nmpodesiaMu, WHade
pelieHue noayyaet cratyc «HenpaBuiabHbIi (hopMaT 3arucu OTBETay.

[Ipu oxoHYaTEeNbHOM MPOBEPKE MPOBEPSIONIAs MPOrpaMMa BBIMOIHSIET MOJCIUPOBAHUE
nevcreuii I'appu Ilorrepa, onpenenss Bce BO3MOXKHBIE 03€pa, B KOTOPBIX MOKET HAXOIMUTHCS
ppiOKa TOCJIe O4YepeHOro  XojAa, T.e. TMpoBepseTcs, JEHCTBUTEIBHO JIM  YKa3aHHad
nocyenoBareabHOCTh AcicTBui ['appu IloTTepa mo3Bosiser Bcerga moiMaTh pPhIOKY, Oynem
Ha3bIBATh TAKUE PEILICHUS KOPPEKMHbIMU.

KoppekTHoe pemienue, cocrosimee U3 6 4uces, MOTy4aeT MaKCUMAJIbHBIA Oami, Apyrue
KOPPEKTHBIE pEIIeHHs MOJYy4YaroT MEHbIlee YHCIO 0ajuioB, B 3aBHCHUMOCTH OT JJIMHBI OTBETA.
Pexomenayercs 3a 51000€ KOPPEKTHOE pEIleHHE, HE3aBHUCHUMO OT ero JUInHbI, naBaTh 30-50%
OT MaKCUMaJIbHOTO OasJa.

Takke MOXHO HEOOJBIIMM YHUCIOM OAasIOB OIEHWUBATH PEIICHHS, HE SBISIOMIUECS
KOPPEKTHBIMHU, HO IMO3BOJSIIOIINE CYIIECTBEHHO CY3UTh MHOXECTBO 03€p, B KOTOPBIX MOMKET
HAaXOJHUThCSl PBIOKA, HANpPUMEp, €CIH TIIOCJE BBHIMOJHEHUS YKa3aHHOW MOCIEI0BaTEIbHOCTH
JIEUCTBUM phIOKA MOKET HaXOJAUTHCS TOJIBKO B OJHOM KaKOM-TO O3€pe.

N3 PABHBIX IUDP
(7-8 knaccwl, koMnbIOTEPHast popma)

Ycnoeue.

Bawm maHbl naTh 4ncer:

4698

10000

123459876

987654321

9753102468

Jis KaXI0ro M3 ITHX YHCeNl HalIuTe MUHHUMAJbLHOE IIeJI0€ YMCIIO0, KOTOpoe OBUIO OBl
00JIb11Ie TAHHOTO U B 3aMKUCH KOTOPOTO Bce MUMPHI ObLIH ObI pa3TUYHbIMH.

B oTBeTe HyX)HO 3amucaTh MATh MEJIBIX YHUCET, 3alMMCAHHBIX B OT/ACIBHBIX cTpokax. [Topsmok
3aMCH YUCEIT B OTBETE MEHATH HEJb3s. ECIIM BBl HE MOYKETE HAUTH OTBET ISl KAKOTO-TO U3 TAHHBIX
YHCell, BMECTO 3TOTO OTBETA 3aIMUIIUTE JTH000€ IEI0e YUCIIO.

Omegem.

4701

10234
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123460578

1023456789

9753102486

Kpumepuu oyenueanuas.

3agaua pa3OuBaeTcs Ha NATh OTIENBHBIX IPUMEPOB, IEMOHCTPUPYIOIIUX BCE 0COOEHHOCTH
aJIrOpUTMa MOCTPOEHUS HYHOTOo yncia. Kaxaplil npuMep OLEeHUBAETCS OTAEIBHO.

IIpu cpaye pemeHuss Ha IPOBEPKY MPOBEpsIOLIas IporpamMma IpPOBEPSIET, YTO OTBET
IpEeICTaBIsIeT COOO0H MATh YMCEN, 3alMCAHHBIX B IISITH Pa3HbIX CTPOKAaX, HHAUe pelICHHE MOIyqaeT
craryc «HemnpaBunbHbli popMar 3anucu OTBETa.

IIpy okOHYATENIBHOM IIPOBEPKE MPOBEPSIOLIAS IPOrPaMMa OLIEHUBACT KaX bl IPABUIbHBIN
OTBET W3 ISTH ONPENeIEHHBIM YHCIOM OaJJIOB HE3aBHCHMO OT OCTaJbHBIX TeCTOB. bamt 3a 3amauy
CKJIaJIbIBA€TCsI U3 CyMMbI OQJIJIOB 32 IPAaBUJIbHbBIE OTBETHI HA IPUMEPBHI.

I'MPBKU
(7-8 kaaccerl, KOMNbIOTEPHAs Gopma)

Ycnogue.

V 10BesMpa ecTh BECHI C JBYMsI YAIKAMU, OH MOXKET OIIPENEIATh, PABHBI JIM MacChl IPYy30B,
JeKalIMX Ha JABYX YalllKaX, a €CJIM HE PaBHbI, TO Ha KAKOW YalllKe JISXKUT OoJiee JErKui rpys.

Macca I0BEJIMPHOTO U3JENHsl, KOTOPYIO HY)KHO OIPENEIUTbh HOBEIHUPY, SBISAETCS LEIBIM
yuciaoMm ot 1 go 25 rpammoB. IOBenup gomxeH 3amactu HAOOP THPEK (MX MacChl TaKXKe JOHKHBI
ObITh LEJIBIMU YHCIAMH), MCIOJB3Ysl KOTOpbIE OH MOXET OIpPENeNUTh JI00YI0 BO3MOXKHYIO
[EJOYMCICHHYI0 Maccy oT 1 mo 25 rpammoB. [l ompeieneHuss MacChl IOBEJIHP MOXKET
HPOU3BOJIUTH JHOO0E YUCIIO B3BEIIMBAHHUM, MOXET MCIOJIb30BATh BCE WM TOJBKO 4YacTh Habopa
TUPEK, MOXKET KJIacTb TMPbKM Ha pa3Hble Yallku BecoB U T. 1. Ompexnenute Habop THpeK,
coJiepKalliii MUHMMAJIBHOE BO3MOYKHOE YHMCIIO THPEK, MCIOJB3Ysl KOTOPBIH MOXKHO ONPEAEIUTh
T00yI0 BO3MOXKHYIO LIEJOYUCIIEHHYI0 Maccy oT 1 1o 25.

B oTBere HYXHO 3amucarb Macchl T'MpeK B MOJTOTOBJIEHHOM Habope uepe3 Mpobed.
3a nmpaBuIIbHBINA HaOOp K3 TpEX rupek Bbl noayuute 100 6anos, u3 yeThlpéx rupek — 50 Ganos,
U3 1ATH rupek — 20 6aos.

Omeem.

2618

Kpumepuu oyenueanus.

IIpu cpaye pemeHus Ha NPOBEPKY MPOBEpSIONIas IporpamMma IIPOBEPSIET, YTO OTBET
npescTaBiIsieT co00i MOCiIeoBaTeNbHOCTh YHCEN, 3alUCaHHBIX 4epe3 Mpo0es, WHaue pelleHue
nony4vaer cratyc «HenpaBuibHblid ¢popmar 3anucu oTBeTa». [IpaBUiIbHOCTh TPUBEAEHHOTO OTBETA
HE MPOBEPSIETCA.

IIpy oxoHYaTenbHON MPOBEPKE MPOBEPAIONIAS IpOrpaMma MpOBEPSET, AEHCTBUTENBHO JIN

ATOT HabOp YIOBJIETBOPSIET YCIOBHIO 3a/1auu. J{js1 3TOro nepeduparoTcs Bce BO3MOKHBIE MacChl OT
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1 mo 25 m jans KaxIoW Maccel IepeduparoTcs BCe BO3MOXKHBIC PE3yNbTaThl B3BEIIMBAHUH,
JUISL pa3JIMYHOTO Pa3MELIEHUsl YKa3aHHBIX TMPEK Ha JABYX 4allkaxX BecoB. Kaxkas rupbka MOKET
HAXOJIUTHCS HA OJJHOM YaIlKe ¢ TPy30M, Ha IPYTrOM Yalllke WIK HE Y4acTBOBATh BO B3BEIIMBAHUU.

Ecian cymecTBylOT ABE KakuMe-TO MAacChl, JJII KOTOPBIX PE3YJbTAThl BCEX B3BEIIMBAHUMN
OyIyT OTMHAKOBBIMH, TO 3TH MAacChl OYAyT HEpa3IUIMMBbl, 3HAYHUT, HA00p OYAET HEMOAXOISAIIUM.

[IpaBunsHOE pemenne u3 3 rupek oneHuBaercs B 100 6ayioB, mpaBUWIbHOE perieHue u3 4
rupek (Hanpumep, 1 3 9 18) ouenuBaercs B S0 6amios, pemenue u3 5 rupek (Hampumep, 1 24 8 16)
oneHuBaercs B 20 0ayUIoB.

JABA IIOJAPKA
(9-11 kaaccwl, KoMnbOTEPHast hopma)

Ycnogue.

Cens BoiOMpaet cede nogapku Ha Hosblit roa. On 3Haet, yro Jlen Mopo3 Kynut eMmy poBHO
JIBa TI0JIapKa: OJUH SIKOOBI OT MaMbl, a IPYToi SKOOBI OT TAIbI.

B warasune, tme Jlem Mopo3 Oyaer mokynaTh MONApPKH, NPOAAOTCS N TOJApKOB,
PO KaXIbIi MTOIapPOK M3BECTHA €ro IIeHA: [IeHa I-T0 MmoJapKa paBHa & pyoJiei.

Cens 3Haet, uto Jlen Mopo3 MOXeT MOTpaTuTh Ha MOKYIIKY €ro MOJapKOB HE OOJjblle X
pyOueii. PazymeeTcs, oH X0ueT MOTYyYUTh KaKk MOXKHO OoJiee 1oporue nogapku. Takum oopazom, OH
XO0UeT BbIOpaTh JIBa pa3NUYHBIX MOJapKa C MAaKCUMAIbHONW CyMMAapHOM IIEHON, HO TPU 3TOM OHA He
JIOJKHA TIPEBBIMIATD X.

[Tomorute Cene BbIOpaTh cebe MOAaAPKHU.

Dopmam 6xX00HBIX OAHHDBIX.

/AN

IlepBasi CTpOKa BBOJIA COLEPKUT JBa LENbIX ukcia: Nu X (2 < n < 100000, 2 < x < 109).

IA

Bropast cTpoka BBOIa COEPIKUT N LENBIX YUCENT: 81, 8, ..., &y (1 < & < 1 09).

["apanTupyertcs, 4To CyIIeCcTBYET JiBa MoJIapka ¢ CyMMapHOM 1IEHOU He OoJbIIe X.
Dopmam 6bIXOOHBIX OAHHBIX.
BriBenutre OIHO 1€710€ YHUCIIO: MAaKCUMAJbHYIO CYMMapHyKH LEHY [IBYX pa3jiu4yHbIX

IIOIAPKOB, HE MPEBBIIAIOLIYIO X.

Ilpumep.
BBox BriBoa
618 15
5310249
YUCJIO JEJUTEJENR
(9-11 knaccwl, KoMIbIOTEPHAsE (hopma)
Ycnogue.

3amano uucino N. Tpebyercs HaliTH yuciao oT 1 g0 N BKIIOYHUTETHHO, KOTOPOE HMEET

MAaKCHMAJIbHOE YHCIIO MOJIOKUTEIbHBIX LENbIX aenurtenei. Hanpumep, ecnmm N = 20, TO UCKOMoOe
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yucno — 12, y Hero 6 nenureneit: 1,2, 3,4, 6 u 12.

Dopmam 6xX00HBIX OAHHDBIX.

Ha Bxon mogaércst omuo yucio n (1 <n<100000).

Dopmam 6bIXOOHBIX OAHHBIX.

BreiBequte Ha mepBoM CTpoke uucio OT | 10 N BKIOYMUTEIBHO, KOTOPOE HUMEET
MaKCUMAaJIbHOE 4UCII0 aenuTeneii. Ha BTOpol CTpoke BBIBEAMTE YUCIO €ro aenurtenei. Ecim ects

HECKOJBKO UMcell OT 1 0 N ¢ MAKCUMAJIbHBIM YU CJIOM ,I[eJIPITeJ'IefI, BBIBECAUTC JII000€ U3 HHX.

Ilpumep.
BBon BriBox
12
20
6
Pewenue.

Pemenue na 56 6annos.

Jns xaxkmoro umcia oT 1 10 N HaAEM KOJUYECTBO €ro naenurtelie. s HaxoxaeHUs
KOJIMYECTBa JICJUTENIeH uncia X mepedupaeM Bce uuciaa oT 1 J0 X U mpoBepseM, OETUTCS JH X
Ha Hero. JlaHHOe pelIeHre UMEET CII0KHOCTh O(nz).

Pemenue Ha 94 6ania.

[Ipenpiayiiee pereHne MOKHO YCKOPUTD, €CITH 3aMETUTh, YTO VISl HAXOXKICHUS KOJTUYEeCTBA
JIeTUTENICH Yyrcia X MOXKHO TiepeOHupaTh TOJIBKO YUCIIa 10 KBaJIpaTHOTO KOPHS U3 X.

Pemenne na 100 6amioB.

3aBeném maccuB d. bynem mepebupars uncia ot 1 1o n. Iycth ceifuac paccMaTpuBaercst
yucio X. Jis kakmoro uncna K, Takoro, uto KX < n, mpubasnsem k d[kx] eaunuiy. UroOsl HaiiTh

OTBET Ha 3a[a4y, HAaM HY>KHO IPOCTO HAWTH MaKCHMYyM B 3TOM MAacCCHUBE.
POJIUTEJIbCKHI COBET
(9-11 kaaccel, kKoMnbOTEPHAsE hopma)

Ycnogue.

B yrpaBisiomuii COBET MIKOIBI BXOST POTUTENN, YUUTENS U YUAIIUECs IIKOJBI, PHIEM
ponuteneil 10HKHO OBITh HE MEHEe OJJHOM TPEeTH OT OOILIEero Yucia YWICHOB CoBeTa. B HacTosmuit
MOMEHT B COBeT BXOauT N uenoBek, u3 Hux K pomureneit. Omnpenenure, CKOIBKO POIUTENEH
HY)XHO [OMOJIHUTEIFHO BBECTH B COBET, YTOOBI MX YHCIIO CTall0 COCTABISATH HE MCHEE TPETH
OT YKCJIa YWICHOB COBETA.

Dopmam 6xX00HBIX OAHHDBIX.

[Tporpamma mosy4vaet Ha Bxox aBa mensix urciaa: Nu K (N > 0, 0 £ K < N), 3anucanHbIx
B OTJICIBHBIX CTPOKAX, — TEKYIIIEe YHCIIO WICHOB COBETA U YHCJIO POJTUTEIICH B COBETE.

Dopmam 6bIXOOHBIX OAHHBIX.

HporpaMMa JO0JIKHAa BBIBECTH CAMHCTBCHHOC YHCIIO — MHHHUMAJIBHOC YHCIIO pOIlPITCJ'ICfI,

KOTOpPOC HGO6XOJII/IMO BBECTHU B COBCT.
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Ozpanuuenus u cucmema OyeHUBAHUS.
Pemenue, mpaBunsHO padoTaromiee B ciaydae, koraa uncia N u K He mpeBocxomst 100,

Oyznet orneHuBaThCs B 60 Oawios.
Peenue, npaBuiibHO paboTaroliee B ciydae, koraa uncia N u K He npesocxogat 2-10°,

Oyner onieHuBatbes B 100 6amios.

Ilpumep.
BBon BriBoxa
27 3
7
CYACTJIMBBIE BUJIETbI

(9-11 knaccnl, KOMIbIOTEPHAs (hopma)

Ha aBroOycHbix Ouiierax ykasbplBalOTCsi uMX Homepa. Homepa Bcex OumieroB Bcerna
3aMKCHIBAIOTCS IIPU MMOMOIIY OJTHOTO M TOTO ke KOJIU4ecTBa Hudp, Ipy 3TOM YUCIIO UCTIOIb3YEMbIX
uudp uérno. Ilpu HEOOXOAMMOCTH uHMcla JOMOJHSAIOTCS Beaymumu Hylsmu. K npumepy, ecnu
JUTSE 3alMCH UCHONB3YIOT 4 uudpel, To 514 Oymer 3amucano kak 0514. bunersl oTnedaTaHsl
Ha JIGHTaX, OMJIETHI Ha KaX /101 JieHTe HymepytoTcs noapsa yuciamu ot 00...01 go 99...99.

CUacTIMBBIM CYHTAETCS TOT OWJIET, Y KOTOPOTO cymMma Iu(p IMEpBOM TOJOBHHBI paBHA
cymme 1udp BTOPOii mosoBUHBL, Hanpumep, omnetsl 1001 u 123051 cuactnussle, a 7778 u 39 Her.

Ceronns luma 3amén B aBT00ycC, U KOHAYKTOp BbLad emy ouier ¢ HomepoM N. [Tockonbky
Jlume exaTh TOCTaTOYHO JOJTO0, a 3aHATHCS YeM-HUOYIb HAJ0, OH CTaJl JyMaTh, Kakoi HOMep Oyzaer
UMETh CIEAYIOIIUN CUACTINBBIA OWJIET, BBIIAHHBIM U3 TOW e JIeHTHI, 4YTo U Jumun Ouner. Ecnu
B TEKYIIEH JIEHTE HE OCTAJIOCh CUACTIMBBLIX OwmieToB, [luMy MHTEpecyeT HOMEpP MUHUMAIbLHOTO
CYACTIIMBOTO OMJIEeTa U3 HOBOU JICHTHI.

B mnepBoii M eQUHCTBEHHOW CTpOKE BXOAHOro (aina coaepkurcs Homep JlMMHHOrO
owrera N, 3anucannbiii ¢ Beaymumu HyasmMu. KommuectBo mudp B 3ammcu uucina N He
npesocxoguT 100 000 u y€tHO.

[Iporpamma nomkHa BEIBECTH HOMEDP CJICYIOIIETO CYACTIMBOIO OMIIeTa U3 TEKYIEH JICHTHI
B TakoM ke ¢opmate. Ecinu Takoro 6unera He CyIIECTBYET, HA/I0 BBIBECTH HOMEP MUHUMAIILHOTO
CYACTIMBOro0 OWieTra M3 HOBOW JIEHTH. B BbIBOJE HE IOMKHO OBITH MPOOENOB, MYCTBIX CTPOK
B Hayajie BHIBOJIA.

Ipumep.

Beoa BrniBoja

0514 0523

Jlume ObLI BbIIaH CYACTIMBBIN OmieT (cymMma Iudp o6eux MmojJoBHH paBHa 5), HO UMy He

UHTEPECYeT HOMEpP ero OujIeTa, ero MHTePECyeT HOMEp CIICAYIOIIETro CYacTIMBOrO OnieTa.
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Cucmema ouenueanus.

Pemenue, npaBuibHO paboTarolee TONBKO JJIS CIydaeB, KOTrJa HOMep Ouiera COIEpIKUT
poBHO 4 nudpsl, OyaeT oreHUBaTHCS B 20 Oaios.

Pemrenue, npaBuibHO paboTarolee TONBKO JJIS CIydaeB, KOrja HoOMep Ouiera COIEpIKUT
poBHO 8 nudp, Oyner onenuBarbes B 20 6ayioB (BMeCTe ¢ mpeapaymiei rpymnmnoii — 40 6amios).

Pemenue, npaBuiisHO paboTaroliee TOJIbKO AT ClIydaeB, KOria HoMep Ouiiera COAepKUT He

6osee 16 nudp, 6yner oneHuBatbes B 60 6aI10B.

2. IIpumepsl 3agannii no npodpmino «McKyccTBeHHBIN HHTEIEKT)
GPU
(5-6 kaccpl, KoMIbIOTEPHasi hopma)

Ycnogue.

B pacnpenenenHoit cucteme oOy4deHHUS Y4acTBYIOT 9 BBIUMCIHMTEIBHBIX Y3JI0B, KOTOPBIM
HE00XO0IMMO TTOPOBHY pacHpeeUTh BRIUMCIUTEIbHBIE pecypchl. B kauecTBe pecypca BBICTYMAIOT
5 GPU-3amau, kaxnmas W3 KOTOpBIX pa3outa Ha 6 wim 8 mom3amad. Bce monsamaum Obutm
BBITTOJIHEHBI, U HU OJTHA HE OCTajlach HepacrpeneneHHol. V3BeCTHO, YTO KaXK bl areHT BBITTOTHUI
OJIMHAKOBOE KOJIMYECTBO MO/133/1a4.

CKoNbKO M0/33/]1a4 BBITIOTHUIT KKl areHT?

ApOy3bI
(5-6 kaaccewbl, KOMNbIOTEPHast popma)

Ycnogue.

Jns oOyueHHsT MOJAEIM KOMIIBIOTEPHOTO 3peHHs TpeOyeTcss BpYUYHYIO aHHOTHPOBATb
pasnyHble TUIBI H300pakeHuil: n300paxeHus apOy30B, AbIHb M HEKTApUHOB. M3BECTHO, YTO
AQHHOTAIIHS:

1) aByx u3oOpaxeHuil apOy30B, OJHOTO H300paKEHUS ABIHU M UYETBIPEX H300paKeHHM
HekTapuHoB ctout 1000 pybnei;

2) aHHOTALKsI OJHOTO U300paXKeHus apOy3a, ABYX M300paKEHHUI AbIHb U JBYX HEKTApUHOB
—Ha 50 pyOuneii nemiesie.

CKOJIBKO CTOUT aHHOTAIHsI HA0Opa U3 0JTHOTO apOy3a, OJHOM JBIHH U IBYX HEKTAPHUHOB?

OTBer BbIpa3uTe B pyoOIsX.

CopeBHOBaHMe
(5-6 kaaccewl, KOMNbIOTEPHAas Gpopma)

Ycnogue.

Ha copeBHOBaHMM 1O MalmIMHHOMY OOy4eHHIO ydacTBoBanu Tpu Mojenu: AdelinaNet,
EvelinaBoost u PaulinaGPT. Kaxnas u3 Hux monyyana 3a KaxIo€ M3 33JaHuil 1enoe

HEOTPpUIATEIIBHOC YHCJIO 6amnos. Ilocie 3aBCPUICHUA COPECBHOBAHUSA BBIACHUIIOCH CIICAYIOIICE:
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1) AdelinaNet u EvelinaBoost HaOpanu o1MHaAKOBOE KOJIMYECTBO OAIITIOB.

2) CyMMapHbIi pe3yabTaT 3TUX JIBYX MOJEJeH oka3ancs 6onbiie 15.
, . 1
3) Ob6mas cymma OammoB Bcex TpEX Mopeneil Obuta MeHbie 60 u mpu 3TOM B 35 pasza

Oonbire, uem Oaiiel, HabpanHbie PaulinaGPT.
Ckosnbko 0amtoB Habpana AdelinaNet?
BriOopka
(5-6 kaacchl, KOMNbIOTEPHAast Gpopma)
Ycnogue.

B BbI0OpKE A5t 00y4YeHUsT MOJIENN /IBa THITA O0BEKTOB: IEPBOT0 U BTOPOro. OOBEKTHI
3 1 .
BTOPOTO THIIA COCTABIISIOT - BCEX 00BEKTOB, HO 3aHUMAIOT TOJIBKO 30T o0rmiero o0bpEMa maMATH,

KOTOPBII TpeOyeTcst Uit XpaHeHHs Bcell BHIOOPKH. M3BeCTHO, YTO OJJMH OOBEKT MEPBOTO THIIA
3anumaet 180 Kb.

Cxonbko Kb 3anuMaer ouH 00BEKT BTOPOTo THIA?

Kaaccudukanus: onpenesin, K Kakoil rpynine 0THOCUTCH 00beKT
(5-6 kaaccewl, KOMNbIOTEPHast popMma)

Ycnosue.

B Tabnuue npencraBieHsl JaHHbIE O 5 JKMBOTHBIX. Kakgoe >KMBOTHOE ONUCHIBAETCA
NpU3HAKaMU:  «pa3Mmep»  (MaJeHbKHIA/CpeqHMi/00NbIIoi), «ema»  (TpaBOSIHOC/XHIIHHK),
«KOJIMYECTBO HOI'.

Ilpumep oannvix.

JKuBotHOE Pasmep Ena Horu Kiace
Kponuk Manenbkuit TpaBosinHOE 4 Maiekonuraronee
Cion Bonpmoii TpaBosigHOE 4 Mitexonuraroitee
3mest Cpennuit XHUIITHUK 0 Penrtnnus
IItuma Manenpkuii XHUIITHUK 2 IItumna
Bonpoc.

Kaxoit kmacc (Mnekonuraromiee, Pentumnus, [Ituna) Oyner y )KMBOTHOTO € NMPU3HAKAMU:
«Pa3mep — cpeanmiiy, «Ena — TpaBosaHOe», «Horu — 4»7?
JepeBbs perneHuit
(5-6 kmaccpl, KoMnbIOTEpPHasi (hopma)
Ycnosue.

Tpu manbunka — Bacs, Tlets u Jluma — xoTsT moexate Ha Bemocuneaax. OHU MPUHUMAIOT
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peleHne o Moe3aKe Ha OCHOBE CIIENYIOMMX (aKTOPOB:
— Iloroga (xopormiast WM roxas)
— Ectb 1 ¢pyTOONIBHBIN MaTY IO TEIEBU30PY (1a/HET)
— Kyna exartp (Ha pedKy UiTU B Jiec)

VY Ka)10r0o U3 HUX CBOM IPUOPUTETHI, 1 OHU HCIIONB3YIOT JE€PEBbs PEHICHUM ISl IPUHATHS
peiieHus. Penienre cuutaeTcsi NPUHATHIM, €CJIM BCE TPU MajbuKKa COTJIaCHBI TOEXaTh.
Hepeso pemennii Bacu:

IToroma = Xopouas

|
I—— Ectb maTu? — Jla — He noeny
L— Ecrp matu? — Her — [Toeny

Hepeso pemenuii [letu:

Kyna enem?

|

I— Ha peuky — Iloeny
L— B nec —

L [Toroma = Xopomast — Iloeny
HepeBo pemenuii Jlumsr:
Yro pemt Baca?
I— Bacs noexan — Iloeny
L — Bacs e moexan —

L— Ecrp Maru? — Ha — Iloeny

Haiitu couetanue ¢pakTopoB, Mpu KOTOPOM BCE TPOE MOETYT.

Omeem. Iloroga: xopouas, MaT4: HET, Ky/la €XaTh: Ha PEUKY.

Kanacrepuzanus
(5-6 kaaccewl, KOMNbIOTEPHas Gpopma)
Ycnosue.
Bawm nansl xapaktepuctuku 10 )uBOTHBIX. OnpeAenuTe HauMEHbIIIee KOJTNYECTBO TPYIIIL,
TaKUX 9TOOBI BHYTPH TPYIIIBI JTHOOBIE JBA )KUBOTHBIX ObLIH 0OJIee «IIOXO0KU» MKy co00ii, ueM B

CPaBHEHUH C JIIOOBIM JIPYTUM >KUBOTHBIM U3 IPYTOM TPYIIIIHI.
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HasBanue »kuBOTHOTO X (pa3mep) Y (ckopocTb)
Jles 8 6
Turp 7 5

Cobaka 4 7
Mengenb 9 3
Jluca 3 8
3asin 2 9
Cnon 10 2
Kpomuk 1 10
Bonk 5 6
Onennp 6 4

Cnam

(5-6 kaaccwbl, KOMNbIOTEPHast popMma)
Ycnosue.
Ha noutoBelii simuk npuxoaut 80% cnama. MU cnywaitno B 50% cinydaeB momedaer
MMCbMO Kak cram, a B ocraBmmxcsa 50% — kak He crmam. OmpenenuTe, B CKOJIbKHX IMPOICHTaX

cinydaeB UM BepHO mOMETHIT TUCHMO.

IIponaja uugpa
(5-8 kaaccenl, koMnbIOTEPHast popma)

Ycnogue.

B nporiecce 3arpy3ku 4HCIIOBBIX JaHHBIX U3 TaOIUIBI IPOM30IIIIA OMKUOKA, U OJHA U3 [UGP
B ymcie Obuta 3arépra. M3BecTHO, YTO MOSyYEHHOE YMCIO — Pe3ysbTaT MpeJICKa3aHusi MOJENU U
JIOJDKHO JIENTUTHCS Ha KaXIy0 U3 cBoux nudp. Yncno umeer Bua 328716.

Kakyro mudpy Hy»KHO IOJICTaBUTh BMECTO BOIPOCA, YTOOBI MOTYYSHHOE YUCIIO JEeITHIOCHh Ha
KaKJIyI0 U3 CBOUX Iupp?

CopeBHOBaHMe
(7-8 kmaccepbl, kKoMnbIOTEpHasi hopma)

Ycnogue.

Ha copeBHOBaHMM TO MalIMHHOMY OOy4YeHHIO ydacTBoBainu Tpu Mozenu: AdelinaNet,
EvelinaBoost u PaulinaGPT. Kaxknmas u3 HUX momy4ana 3a KaXkAoe W3 3aJaHUN  IIeoe
HeoTpuuaTenbHoe uncio 0amos. [locie 3aBepuieHNs] COPEBHOBAHUS BBIICHUIIOCH CIIEAYIOLIEE:

1) AdelinaNet u EvelinaBoost HaOpanu o1MHaKOBOE KOJIUYECTBO OAJIIIOB.

2) CymMmapHbIil pe3ynbTaT 3THUX ABYX Mojienel okasaincs 6onbie 15.
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. o 1
3) OGmas cymma 6ayutoB Bcex TpEX mojeneil Oblia MeHbiie 60 U mpu 3TOM B 35 pasa

Oosbiie, yem Oasutbl, Habpanueie PaulinaGPT.
Cxounpko 6aminoB Habpana AdelinaNet?
Bbi0opka
(7-8 kmaccpl, kKoMnbIOTEpPHasi hopma)
Ycnogue.

B BbiOopke s 0O0ydeHHsl MOJENW JABa TUIA OOBEKTOB: MEPBOro M BTOPOro. OOBEKTHI
3 1 "
BTOPOTO THIIA COCTABIAIOT — BCEX 00BEKTOB, HO 3aHUMAIOT TOJBKO 3 o7 obmero o0bEMa namsTH,

KOTOpBI TpebyeTcs g XpaHeHHs Bced BbIOOpKHU. M3BecTHO, 4TO OAMH OOBEKT MEpBOro THUIIA
3anumaer 180 Kb.

Cxonbko Kb 3anuMaer onuH 00BEKT BTOPOro TUmna?

Cnenaii naysy
(9-11 kaaccwl, KoMnbOTEPHast hopma)

Ycnogue.

Ha xneruaroit nmocke pazmepom 2025%2024 Bce KIeTKH HM3Ha4YainbHO Oenbie. Hekoropsie
KJIETKA MOYKHO TOKPAaCUTh B YEPHBIN LIBET, HO MPU 3TOM 3alpenieHo J0MycKaTb 0o0pa3oBaHUs
burypsl, Ha3pIBaeMol «may3ay. [lay3za — 3To koHdurypamus u3 6 4€pHBIX KIETOK, 00pa3oBaHHAs
BBIPE3aHHWEM LIEHTPAJIBHOTO CTOJOIA WJIM LEHTPaIbHOM CTPOKM U3 KBaapara 3x3. Kakoe
MaKCHMaJbHO BO3MOXKHOE KOJIMYECTBO KJIETOK MOXHO MOKPACUTh B UYEPHBIM IBET Ha JIOCKE
2025x%2024, yToOBl HeNnb3s ObIJIO MOKPACUTh HU OHY JIOMOJHUTENIBHYIO KJIETKY 0e3 00pa3oBaHUs
XO0Ts OBl O/THOM May3bI?

KoHb Ha maxMaTHOM q0CcKe
(9-11 kmacenl, koMnbIOTEPHasi opMma)

Ycnoeue.

Ha knerke e4 maxmatHoOi JOCKU cTOsI KOHb. OH chenan 4 xoja 1o npaBujiaM Liaxmar U
BEpHYJICS B HauaJbHYIO KJeTKy. [Ipu 3ToM 10 mocneaHero, 4eTBEPTOro Xoja KOHS T€ KJIETKH, Ha
KOTOPBIX OH MOOBIBaJI, HE MOBTOPSAIUCH. CKOJIBKUMH CIIOCOOAMHU OH MOT 3TO C/€IaTh?

Pewenue.

Ha xapTuHke 0TMETUM BC€ BO3MOXKHBIE TPETHU KJIETKH 3aMKHYTOTI'O MapIipyTa U3 YEThIPEX
KJIeTOK. Bo-TiepBbIX, HECIOKHO yOeaAuThCs, 4TO JIt00ast KJIeTKa, OTMEUYEHHas TaJOuyKoH, MOAXOAUT.
Bo-BTOpBIX, MPOCTHIM TIEPEOOPOM MOXKHO yOETUTHCS, YTO KIETKH €2, ¢6, g2 U gb HE TOAXOJISIT,
MOTOMY 4YTO JI0 HMX 3a 2 XOJla KOHSl He JouTH. B-Tperbux, knetku a2, ab, c8, g8 He moaxomsT,
MOTOMY YTO y KOHS €CTh TOJIBKO 1 crioco0 10iiTH oT e4 10 3TUX KIETOK. J{0 OCTalnbHBIX KJIETOK TOrO

e 1BeTa (MMeeTcsl B BUAY IlIaxMaTHasl packpacka), 4To €4, KOHIO0 CIMIIKOM aaneko. Hakowern,
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KJIETKa IPOTUBOIIOJIOXKHOTO [IBETA HE MOXKET OBITh TPEThEW KIIETKOI MapuipyTa.
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opcde fa i

Janee 3ametum, 4yTo OT €4 110 000 KIIETKHU, OTMEUEHHOU TaJlouKoi, CyIIeCTBYET POBHO 2
pa3INuHbIX MyTH ATUHBL 2. [ToaToMy Kaxaas Takas KJIeTKa MOXKET ObITh TPEThel KJIETKOH Y POBHO
IBYX MapmpyToB. TakuMm o0pa3om, MOAXOISIIUX MapUIpyTOB B 2 pa3a OOJbIle, 4eM OTMEUYCHHBIX
KJIETOK, TO €CTh 44.

CbIpHUKH

(9-11 kaaccwl, KoMnbOTEPHast hopma)

Ycnogue.
FOpa ecT chlpHUKH Ha 3aBTpaK ¢ BEpPOATHOCTHIO 1/3. Eciiu OH Ha 3aBTpak moes CHIpHUKH, TO
C BEpOSITHOCTBIO 1/2 OH OyJeT Bech OCTaBIIMICS J€Hb BpaTh, a C BEPOSATHOCTHIO 1/2 — Bech JEHb
rOBOpUTH TpaBly. Eciau ke OH He Moen CBIPHUKH, TO OH OylIeT BpaTh C BEPOSTHOCTHIO 2/5, a
rOBOPUTH IpaBay — ¢ BeposiTHOCThIO 3/5. Ceroanst FOpa o0bsBuI, uTO moen celpHUKU. Haligute
BEPOSITHOCTh TOTO, YTO OH JICHCTBHUTEIBHO WX TIOEN, U BBEIUTE €€ B KAaueCTBE OTBETa B BHUJIC
HECOKpaTUMOM IpooHu.
Pewenue.
O6o03naunm uepe3 A cobbitue «lOpa moen ceipHUKNY, yepe3 B — cobwitue «HOpa o0bsBuiI,
4TO M0€eJ CHIPHUKWY». W3 ycinoBus 3a1a4un ciaenyer, 4To
e P(A) = 1/3;
e ycioBHas BepositHocTh P(B | A) = 1/2,aP(B|A) = 2/5,rne A — nononuexnue coObITUs
A, 1o ectb coObITHe «HOpa He moen CBIPHUKH.

Heo6xoanumo Beruuciuts P(A|B). ITo hopmyne baiieca

P(A|B) = P(4)- T2 = P(A)-

P(B | A)
P(B|A)P(A)+P(B|A)PA)’

[ToncraBmnsisi M3BECTHBIE 3HAYCHUS U Mest B BUAY, 9to P(A) = 1 — P(A) = 2/3, umeem
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1w _ 5
P(A|B) = 3 1/21/3+2/52/3 12

OtBer — 5/12.

Kpumepuu oyenueanus.

[IpaBunbHbII OTBET — 3 Oasua.

IIsaruyroasuuk (Meroa MonTe-KapJio)
(9-11 knaccnl, koMnbIOTEPHasi opMa)

Ycnogue.

Ha otpe3ske ciy4aitHo BbIOpanu 4 TOUKH U celaid B HUX pa3pe3bl. OLieHUTe BEpOSITHOCTD,
C KOTOPOH U3 MOJIYYUBIIUXCSI KYCKOB MOKHO CJIOKUTD MSATUYTOJBHUK.

Dopmam 6bIX0OHBIX OAHHBIX.

B oTBeT 3anummTe BEpOATHOCTb C TOUHOCTBIO JI0 3 3HAKA MIOCIIE 3aIlATOM.

Komka! (Ha yc10BHYI0 BepOATHOCTH U Daiiec)
(9-11 kaaccnl, KoMnbOTEpHAs Gopma)

Ycnogue.

Maia HaTpeHHpOBaja MOJEIb, KOTOpas OTJIWYAaeT KOWIEK OT cobak mo (otorpadusim.
3areM OHa 3arpysuia 3Ty MOJENb Ha CalT, KyJa JIOAM Hayalu 3arpy’aTh CBOM (JOTO JOMAIIHUX
JKUBOTHBIX. 32 HECKOJIbKO JTHeH Maiiia 3ameTuna:

e 113 Bcex 3arpyXeHHBIX (OTO MPUMEPHO KaK/A0€e TPeThe — ATO CO0aKa, OCTAILHBIC — KOIIIKH.
e Ecnu Ha ¢oTO KOMIKA, TO MOJIENH MPABWIIBHO Pacio3Ha&T 3To B 95% ciiyuaes.
e Ecnu Ha GoTo cobdaka, TO MOJIEb OINOAETCS U TOBOPUT «KOIIKa» B 25% ciry4yaes.
Tenepb Ha caliT 3arpy3uiu HOBYIO doTorpaduro. Monens ckazana: «ITo Komkal.
Bonpoc.
KaxoBa BeposITHOCTh TOTO, YTO Ha (HOTO NEUCTBUTEIIBHO KOIIKA?
IHonck BHIOMBIIETOCS 3JIEMEHTA B JIOTaX MOAEIH
(9-11 knacewl, KoMNbIOTEpPHAasi popma)

Ycnogue.

[Ipu otnangke pacnpenenénnor ML-cucteMbl oOHapykeHa mpobiiemMa B Jiorax: B MpoIiecce
0oOydeHHUs KaxJbli WICHTH(PHUKATOP 3aJa4dl JOJHKEH MOSBIATHCS B JIOTE€ POBHO JABAXKIBI — MPH
3arycke U npu 3aBepuieHnd. O1HaKo, U3-3a c00s B CUCTEME OJIMH JIOT

OKa3aJsicsl MOBPEXJIEH, U OJUH U3 UACHTU(PHUKATOPOB 3aKMCaH TOJBKO OJIUH pa3.

BaM Hy>XHO HaliTH ATOT BHIOMBIIUICS UIEHTU(UKATOP, YTOOBI JTIOKAJTU30BaTh MPodIEMYy.

Dopmam 6x00HbIX OAHHDIX.

Ha Bxox nmonaércs nenoe HEYETHOE YUCIIO — KOJIMYECTBO 3AIIUCEHN B JIOTE.

Crnenyromieil cTpoKoi UIYT LENIbIX YKCeN — UASHTU(PUKATOPHI 3a/1a4 B MOPSIIKE MMOSBICHUS B

JIore. FapaHTpreTcsl, 49TO BCC I/I)ICHTI/I(l)I/IKaTOpI)I, KpOME€ OJHOI0, BCTPCHAIOTCA POBHO ABAXKIBI.
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Dopmam 6bIXOOHBIX OAHHBIX.

BriBenuTe eqMHCTBEHHBIN HIEHTH(PUKATOP, KOTOPBIN BCTPEUACTCS B JIOT'€ POBHO OJIMH pas.

Ilpumep.
BBon BriBoa
5
99
42 17 42 99 17
IHoTrepsinHasi Touka
(9-11 kaaccnl, KoMnblOTEpHAs Gopma)

Ycnosue.

Tacst u3yyaeT MalIMHHOE 00Y4YEHUE U yXKe 3HAeT 1po Meros Onmxkaiimux coceaeit (KNN). B
CaMOM IPOCTOM cllydae — Ipu N = 1 — OH paboTaeT Tak: YTOObI ONPEIEIUTh KIacC HOBOM TOYKU
(e€ 1BeT), HY’)KHO ITOCMOTPETh Ha OJHY OJIFIKAMIITYI0 U3BECTHYIO TOUKY U B3SITh €€ KJlacc.

Tacs HapucoBana Ha INIOCKOCTH IIBETHBIC TOYKH: XKeNTble U (pruonerosie. OHA 00yunita

KNN c onauM coceioM, 1 METO/I TPAaBUIILHO OINPEETsy IBETa BCeX To4eK, kpome 9. Ho motom

Tacs ciryqallHO yiajiniia OJHY TOUKY.

ITomorure Tace BocCTaHOBUTH KOOpPAWHATLL HOTCpS[HHOﬁ TOYKH, €CJIN U3BCCTHO, YTO CyMMa
e€ KoopuHat paBHa 16.

Dopmam 6b1X0OHBIX OAHHDBIX.
B otBer 3anuimmnTe KOOPAMHATHI TOUKH Yepe3 3amsaTyto 6e3 npobdena: X,Y.
Kto Tounee?

(9-11 kmacenl, KoMnbIOTEPHasi hopMma)

Ycnosue.

Ectb oOyuaromas Beioopka: 4 oobexra ¢ npusHakamu F1, F2, F3 u npaBunbHbIME MeTKaM#

KiaccoB Y (Bcero 3 kiacca).
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3nomevam 1 1 26 2
2ncaream 1 | ) ! 2
Joomenm ) \ %0 ! ]
Jnesmenm 4 (>} 44 4

st Toi 3amaun mocTpowiiu 4 pemaronux Aaepepa. JlepeBo paboTaeT Tak: Ha KakJIOM IIare
OHO CMOTPUT HA OJUH W3 MPU3HAKOB U UIET HAJIEBO UJIU HAIMPaBO — B 3aBHCUMOCTH OT 3HAYCHHS.

B koHIIe ITyTh IPUBOJAUT K JIUCTY, TZI€ YKAa3aHO MpeCcKa3aHnue j — HOMep Kiacca.

W3 mpuBeneHHBIX 4 NEpeBbEB, YKAXHUTE y KAaKOTO M3 NMPHUBEAEHHBIX YETHIPEX JIEPEBHEB
HauOOoJbIIasg TOYHOCTh Ha 3TUX 4 00bEKTax, TO €CTh y KaKoro JepeBa 0oJbllle BCETO MPaBUIbHBIX
OTBETOB?

CiomaHHBII ceHcop (Ha 00padoTKY JaHHBIX)
(9-11 knaccnl, KOMIbIOTEPHasi hopma)

Ycnogue.

YcraHoBieHbl 4 TeMIiepaTypHbIX ceHcopa. Kakayro ceKyHy 3alnuCchIBalOTCS UX TTOKA3aHMUS.
OnvH W3 ceHCOpOB Hayajd cOOMTh: OH CTaJl MHOTJAA BbIJABaTh CilydalHble 3HAYCHHS, HE

COOTBETCTBYIOIINE IPYTHM CEHCOPaM.
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Bawm nan ¢aiin data.csv, cogepskamuii 100 cTpok mo 4 4ncia — moka3aHusi BCEX CEHCOPOB B
OJIMH MOMEHT BpeMeHu. [Ipumep cTpoku:

21.3,21.4,21.5,35.9

B HOpMe Bce ceHcopbl MOKa3bIBAIOT MPUMEPHO OJWHAKOBBIC 3HaueHus. Eciau B Kakoil-To
MOMEHT OJIUH CEHCOP CHJIbHO OTJIMYACTCS OT OCTAIbHBIX, ’TO MOKET OBITh €0 OMIMOKA.
3amanmue:

1. Haiinure ceHcop, y KOTOPOToO 4Yalle BCero nmoka3aHus CHJIbHO OTKJIOHSIIOTCA OT APYTHX.

CuwurTaiiTe, 4YTO MMOKa3aHUE CUJIBHO OTKJIOHSIETCS, €CJIM OHO OTJIMYAeTCsl OT MEAHaHbl B CTPOKE OoJiee
4YeM Ha 5 rpaaycoB.

2. BriBemuTe HOMEpP CaMOT0 «ITOI03PUTEILHOTO» CEHCOopa.

I'papycHuk npeackasarenb (IPOCTOTA VS TOYHOCTD)
(9-11 kmacenl, KoMnbIOTEPHasi hopMa)
Ycnogue.

AnHa Ha0I0/1a71a 3a TEMIepaTypoil BO3yXa B T€UEHHUE IISTH AHEH U 3amucaia pe3ysbTaThl:

Jlenn Temmneparypa (°C)
1 3
2 7
3 5
4 11
5 8

AHHa pemmia nonpodoBaTh NPeCKa3aTh TEMIEPATYPY ¢ HOMOIIbIO Pa3HbIX CIIOCOOOB.

e Eé muagmmii Opar npemioKWi camblil MPOCTOM BapUaHT: MPOCTO B3STh OJHO CpeHee
yncso. OH mocuuTai, 4To Temneparypa Bcerna oyaer 6.8°C.

e B mkose AHHa HEJaBHO H3ydala KBaJpaTWYHbIE YpPaBHEHHS W pelIwia MornpoOOBaTh
NpUOJIM3ATD JaHHbIe mapadosoii. Ona Beisena Gopmyny: y = —(1/2)x? + 4x

e Eé nenymika, yBIEKalOUIUHCA MaTeMAaTUKOW, MNPEMIOKUI Topa3lo Oosiee CIO0XKHYIO
(bopMyITy — MHOTOUJICH ATOW CTETIEHU:

y = =52 + (413/4)x — (1493/24)x? + (61/4)x® — (31/24)x*

Ha mecroii nenp Temmneparypa cocraBuiia 6°C.
AHHa peluia IpoBepuTh, Yeil crnocod npeackasaHus okasajcs HaubdoJiee TOUHBIM JIJTs 9TON
HOBOH CUTYallUH.
3aoanue:

1. Ucnonb3yit kaxnayro u3 Tpé€x (opmyi, 4ToObl Mpeacka3zaTh TEMIEpaTypy B KaxIblid u3 5
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THEH.
2. Jlns Kaxaoro crocoda BBIYHMCIH cpeJHee a0COJI0THOe OTKJIOHEHHe — Cpe/iHee 3HAueHUe
MOJlyJIel pa3HOCTEN MEXy MPEACKa3aHUEM U pealbHON TEMIIEpaTypOH.
3. Bblumcnu, 4TO mpeACKakeT KaxAbli W3 TpEX CHocoOOB Ha IIECTOM JAeHb, M Hailau
a0COJIIOTHYI0 OIIMOKY 110 CPAaBHEHHUIO C PEATIbHON TEMIIEPATYpOH.
IIpocras JuHelHas1 perpeccust
(9-11 kmacenl, koMnbIOTEPHasi hopMa)

Ycnosue.

Jluneitnast perpeccust — OJMH U3 CaMbIX IIPOCTBIX CIIOCO0OB mpezacka3zanus uucen. [lycts y
HAC €CThb HECKOJIbKO HAOJIOJICHHH 3HAYeHWH HEKOTOPOW BEJIMYMHBI Yy TMPH Pa3HBIX 3HAYCHUAX
NepEeMEHHOI X. MBI XOTUM TI0J100paTh Takke KOAGUIMEHTHI a U b, 4ToO0bl QyHKIMS Y = a - x + b
HAWJIY4IIUM 00pa3oM OMHChIBaia JaHHBIE: TO €CTh UYTOOBI 3HAYEHHS a - X; + b ObUIM KaK MOXHO
OnuKe K HACTOSIIUM ;.

B sT0ii 3a1aue HyKHO HalWTH Takue KO3YPPUIUEHTHI a U b, KOTOpble MUHUMHU3UPYIOT CYMMY
kBazipatoB ommbok: X (y; — (a - x; + b))2.

Dopmam 6xX00HBIX OAHHDBIX.

[lepBast crpoka comepxuT omHo wenoe uyucno n (2 <n <1000) — KOTUYECTBO
HaOJIFO NEHUIA.

Crnenyrole n CTpPOK cOAep:KaT MO JBa BELIECTBEHHBIX YHMCIA X; U Y;, Pa3JelE€HHBIX
nmpooenom.

Dopmam 6bIXOOHBIX OAHHBIX.

BriBeauTe 1Ba BEIIECTBEHHBIX Uncia a U b — koadduiireHTs! TuHelHoH perpeccuu. OTBET
JIOJI’KEH OBITH BBIBEIEH C TOUHOCTHIO HE MeHee 6 3HAKOB IOCIIE 3aIsATOM.

Ilpumep.

BBoa BriBoa

3
12
23
34

1.000000 1.000000

4
13
25 2.000000 1.000000
37
49
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3. llpumepsl 3aganuii mo npoguiaro «PodoToTEXHUKA»

IIpuMepsl 3a1aHUI TEOPETUYECKOTO Typa

[IpuBeneHHble HWXKE 3aJaHUS MOA0OpaHBI, B YAaCTHOCTH, M3 MaTepuanoB MOCKOBCKOH
OJIUMITHAJIBl IIKOJIBHUKOB TI0 pPOOOTOTEXHUKE, pa3MEIIeHHBIX Ha crpaHune https://mos-

robotics.olimpiada.ru/tasks u matepuanop paiionnsix 3tarnoB BcOI (nmpoduiie «PoOGoTOTEXHUKA)

B I. Cankr-IlerepOypre.
POBOTHI MEXAY CTEH
(5-6 kaaccel, 6J1aHKOBast hopma)

Ycnogue.

JIaT4MKU pacCTOSHUS OJHOMOTOPHOW POOOTH3UPOBAHHOM TENE)KKHU HANPABJICHBI B Pa3HbIC
CTOpPOHBI: TEPBBINA (sensorl) — Brepea Mo Xoay ABUKEHHUs, BTOpou (sensor2) — Hazan. Tenexka
MO3UIIMOHUPYETCS MEXIY ABYMS CT€HAMHU crHepenud u c3agu. lIpu moiokKuTeabHOW CKOPOCTH,
MoJlaBaeMoOil Ha MOTOp, TeNeXKa JBIKETcs Brepea. [l KOPPEeKTUPOBKH  MOJOKEHUS
OTHOCHUTEIIBHO CTE€H MCIOJIB3YETCA CJICIYIOIMNI HUKINYECKHI PETYIISTOP.

YUK

momop = a * sensorl + b * sensor2 + ¢
arcou 1 mc

KOHey YuKia

Omnpenenute MUHUMAJIbHBIE 110 MOAYIIO IEJble 3HA4YeHUS KO0d()(UIMEHTOB a, b u ¢ s
TOT0, YTOOBI pOOOT MO3UIIMOHUPOBAJICS HA OIMHAKOBOM PACCTOSHUM OT cTeH. OTBET MpeJCTaBbTe B
BUJIE TPEX YHUCEI Yepes 3amsryto, Hanpumep: 1, 1, -2. O6ocHyHTe MOTy4YeHHBINH OTBET.

Pewenue.

st Toro, 9TOOBI CKOPOCTH MOTOpa OblIa HYJIEBOHW NPH HAXOXKJICHHH podoTa Ha
OJINHAKOBOM PAaCCTOSHUU OT CTEH HE0OXO0AUMO B3sTh ¢=0, a a U b 0IMHAKOBBIMH IO MOJYIIO, HO C
pa3HBIMH 3HAKaMH, TIPUYEM a JIOJDKEH OBITh MOJOKUTEIbHBIM. 3HAYUT, MUHUMAJIbHBIE TI0 MOIYJIIO
3Hauenus: a=1,b=-1,c=0.

Ortser: 1,-1,0

Kpumepuu oyenuganus.

[IpaBuIIbHBIN OTBET C OOBSICHEHNEM — MAKCHMAIBbHBIN OaJi.

Tonbko oTBET 6€3 OOBSICHEHUST — YaCTUYHBIN OaJII.

Ilpumeuanue.

DTO 3aJlaHhe MOXHO MPOBEPSITh ABTOMATHYECKU MPHU TMOMOIIM TECTHUPYIOLIEH CHUCTEMBI,
JaBasi TOJIBKO MaKCHUMAaNbHBI Oalll 3a TMpaBUIBHBIA OTBET. B 3TOM ciyyae oOOCHOBaHWE He

TpeOyercs.
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PEMEHHAS ITIEPEJJAYA
(5-6 kaaccol, 6;1aHKOBast hopma)
Ycnogue.
C mnomolpl0 YeThIpEX IIKMBOB M JIBYX PEMHEH coOpanu JBYXCTYINEHYaTyl0 PEeMEHHYIO
nepeaady (CM. PHCYHOK). 3a OJHY MHUHYTY Beaymuid Ban jaenaer 18 obGoporoB. Omnpexnenure,
CKOJIbKO O0OpPOTOB B MHHYTY JieNaeT BeAoMbli Bas. OOocHyiiTe monmyueHHBIH oTBeT. Ha cxeme

Pa3MCphI faHbl B CAHTUMCTpPAX.

=N et -
L o (e i

e A fprdmai o

Pucynok. Cxema nepenauu
Pewienue.

Ompenenum, CKOJIBKO 000POTOB B MUHYTY JI€NIA€T BEIOMBIM BaJI:
18-20/10-20/15=18-2-4/3=48 (06.).

Otser: 48.

Kpumepuu oyenusanus.

[IpaBUIBbHBIN OTBET ¢ 00BICHEHHEM — MAaKCUMAIIbHBIN Oal.

Tonbko oTBeT 6€3 0OBSICHEHUS — YaCTUYHBIN OAJLI.

Ilpumeuanue.

OTO 3aJaHHE MOYKHO IPOBEPATH AaBTOMATUYECKU IPH MOMOLIM TECTUPYIOIIEH CUCTEMBI,
JaBasi TOJIBKO MaKCHUMAallbHBIM Oayil 3a MpaBUJIbHBIA OTBeT. B 3TOM ciyyae oOocHOBaHuE He
Tpebyercs.

POBOT C HIECTEPEHKAMMU

(5-6 kaaccol, 6;1anKOBast hopma)

Ycnogue.

Po0Got ocHaméH aByms KoJ€caMu OIMHAKOBOTO JuaMeTpa. JIeBbIM KoliecoM ympaBiser
MOTOp A, IpaBbIM KosiecoM ympasiiseT Mmotop B. /lnuna obosna konec  paBHa 1 am.

Konéca moacoeaumHeHsl kK MOTOpaM udepe3 OAHOCTYNEHYaTyro nepeaady. Ha ocu mortopa
HaXOJUTCs 1ecTepéHka ¢ 36 3yObsIMHU, Ha OCU KoJleca — mecTepéHka ¢ 12 3yObsMu.

Cxoyibk0 000pOTOB JIOJDKHA CHIENaTh OCh KaXKJIO0T0 M3 MOTOPOB, UYTOOBI pOOOT, ABUTASIChH
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PaBHOMEPHO U MPSMOIUHENWHO, Ipoexan npsiMo 4 M 2 tm? OO0CHYHTE MOIy4YeHHBIN OTBET.

Pewenue.

1 am=10cMm

4m2 om=420 cm

Omnpenenum, CKOJIbKO 000pOTOB JOJKHO CHETIaTh KOJeco, 4TOObI poOOT Mmpoexall 3aJlaHHOe
paccrosiaue: 420 : 10 =42 (06.)

Onpenenum, CKOJIbKO 000POTOB JIOJKEH ClieiaTh KaK/Iblii U3 MOTOPOB:

42 :(36:12)=42:3=14(006.)

Orser: 14.

Kpumepuu oyenueanus.

[IpaBUIIBHBII OTBET ¢ OOBICHEHHEM — MAaKCUMAIIbHBIN Oal.

Tonpko oTBeT 0e3 OOBACHEHHUS WM HATUYUE YACTUYHOTO pelieHus (HaileHo Yucio
000pOTOB KoJieca) — YaCTUYHBINA Oasl.

Ilpumeuanue.

DT0 3a/JaHHe MOKHO IMPOBEPATH ABTOMATUYECKU MPU TOMOIIM TECTHPYIOIIEH CHUCTEMBI,
JlaBasi TOJIbLKO MaKCHUMaJIbHBIM Oalll 3a MpaBWIIbHBIA OTBET. B 3TOM cinydae oOocHOBaHHE HE
TpeOyercs.

POBOT-YEPTEKHUK

(5-6 kaaccel, 6;1aHKOBasi popma)

Ycnosue.

Po60T-uepTEXKHUK BUKETCS IO POBHOM TOPU30HTAIBHON MOBEPXHOCTH M HAHOCUT Ha HEE
n300pakeHHe MPU MOMOIIM KUCTH, 3aKPErIEHHOW mocepeanHe Mexay koiéc. M3-3a kperuieHus
KHCTH pOOOT HE MOXET eXaTh Hazaa. Bce moBOpOTHl poOOT TOJDKEH COBEpIIATh HA MECTE, Bpalas
Kojl€ca ¢ OJMHAKOBOW CKOPOCTHIO B NMPOTHUBOIOJOKHBIX HaIpaBieHUAX. PoOOT ocHamEH OByMs
OT/IENIbHO YIMPABISIEMBIMH KOJIECAMH, PACCTOSIHUE MEXIY IEHTpaMH KOJEC COCTAaBISIET 25 M,

pamuyc KaxJIoro u3 Koji€c paBeH 5 cM. JIeBbIM KOJeCOM ympaBiisieT MOTOpP A, MPaBbIM KOJIECOM

ynpasisgeT MoTop B (cM. pucyHOK).

HAMPRRIAHIS
anepdn

Pucynok. Cxema pobota
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Po6oT momkeH, HE OTphIBas KUCTU OT MOBEPXHOCTH, HAYEPTUTh BBIMTYKJIBIH CEMHYTOJIbHUK
ABCDEFG. U3BectHO, uTo yron A 6osbmie yrina B va 10°, yron B mensie yria C B 3 pasa, yron
C mensie yrina D va 10°, yron E menbmie yrna D wa 20°, yron F Gonbie yria E na 15°, a yron G
Ha 55° mensine yria F, o6mras cymma Bcex cemu yriioB 900°.

Onpenenure MHUHHUMAJIbHBIA CYMMapHBIM Yrojg mOBOpoTa poOOTa MOCie 3aBepLICHUs

n300pakeHNsI CEeMUYTOJIbHIKA, €ClIU TpagycHas mepa yria G paBHa 115°. O6ocHy#Te mOTydeHHBINH

OTBET.
Cnpasounas ungopmayus:
1100 cymmapHuimM y2iom no6opoma NOHUMAEMCA CYMMA GEeUYUH Y2ll08 NOBOPOMOS, Npu
9MOM HanpasieHue nogoPomos poboma He yuumsl8aenmcsi.
Pewenue.
Haunéwm pemath 1aHHYIO 3a7a4y ¢ KOHLA.
VYron F Gyner pasen: 115°+55°=170°
VYron E 6yner pasen: 170°-15°=155°
Yron D Gynet paBen: 155°+20°=175°
VYron C Oyner pasen: 175°-10°=165°
VYron B Oyner paBen: 165°:3=55°
VYron A Oynet paBeH: 55°+10°=65°
Tak kak 4em MeHble IpajlycHas Mepa yria, TeM OoJibllIe YroJl IOBOpOTa poboTa B JTaHHOM
BEpIIMHE, W TIOBOPOT B CTAapTOBOWM BEPIIMHE MOXXHO WCKIIOYHTh, TO, YTOOBI ITOJYYUThH
MUHHMAaJIbHBI CYMMapHBId yrojl TOBOPOTa, pPOOOT MOJDKEH CTapTOBaTh B BEpIIMHE YIIIa,
rpagycHasi Mepa KOTOPOro MMeeT HauMEHBIIYIO I'PaAyCHYIO MepYy.
[Ipoananmsupyem ycioBue. M3 Bcex yIVIOB MHOTIOYTrOJIbHHKAa MHHMMAJIBHYIO TI'DAaJTyCHYIO
Mmepy umeet yroi B (£B = 55°). 3nauur, Bei6epem BepiinHy B kak Touky crapra po0ora.
[TocunTaeM MUHUMANIBHBIA CYyMMapHBINA yroj moBopoTta podora:
(180° - 65°)+ (180° - 165°)+(180°-175°)+(180°-155°)+(180°-170°)+(180°-115°)=
115°+15°4+5°4+25°+10°+65°=120°+115°=235°
Ortser: 235°
Kpumepuu oyenusanus.
[IpaBuiIbHBIN OTBET C OOBSICHEHHEM — MAaKCUMAaJIbHBIN Oai.
Tonbko oTBeT 6e3 OOBSICHEHUS MM YaCTHYHOE pPEUIeHWe NpPU HaMJIEHHBIX BCEX Yriax
CEeMHYTOJIbHUKA — YaCTUYHBINA OaJLI.
Ilpumeuanue.
OTO 3ajjaHMe MOXHO IPOBEPSITh ABTOMATHUECKU INPH MOMOIIM TECTHUPYIOUIEH CHUCTEMBI,
JlaBasi TOJIBKO MaKCUMAIIbHBIA Oalll 3a MPaBWIIBHBIA OTBET WJIM YaCTHYHBIC OaJUThl 3a HaliJIeHHBIC

YIJIbl IpA HEOO0IBIIOM YTOUHCHHUHU 3aaHUA. B stom cjIyduace 000CHOBaHHE HE Tpe6yeTcsI.
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3HAKOMCTBO C APAYHUHO

(7-8 kaacenl, 6;1anKoBast hopma)

Ycnosue.

Ha 6a3e mnater Arduino UNO co6pana cxema (cMm. PucyHok).

Pucynok. Cxema Ha 6a3e Arduino Uno

1) quy CTAHCT PAaBHO 3HAYCHHUC nepeMeHHoﬁ S B PE3YJIbTATC BBIIIOJIHCHUA CIICAYIOIICTO

¢bparmenTa nporpaMMHOro kKoja: s = analogRead ( A4) ?

2) quy CTAHCT PAaBHO 3HAYCHUC nepeMeHHoﬁ S B PE3YJIbTATC BBIIIOJIHCHUA CIICAYIOIICTO

¢dbparmenTa nporpaMMmHoro kona: s = analogRead ( Al )?

CrnpaBka. @yuknus analogRead(Bxon) cuuThiBaeT 3Hau€HHE C yKa3aHHOro Bxona. OHa

npeobOpasyeT Hanpsikerue oT 0 10 5 B. B nienoe uncino ot 0 mo 1023.

Pewenue.

1) OtBet: 0

2) OtBet: 1023

Kpumepuu oyenueanus.

[IpaBuiIbHBIN OTBET — MAaKCUMAJbHBIN 0T (OTAEIHHO MO KAKIOMY MYHKTY).

Ilpumeuanue.

DT0 3a/1aHue MOKHO MPOBEPITH ABTOMATHIECKH TTPH TTIOMOIIY TECTUPYIOMIEH CHCTEMBI.
JABYXCTYIEHYATAS INIEPEJAYA

(7-8 kaaccel, 6,1aHKOBasi hopma)

Ycnosue.

Muma cobpan JBYXCTYNEHYATyl Iepefady U3 MIeCTepEHOK, B3SATHIX W3 Habopa, H

nojkirouna e€ k Mmoropy. Habop comepxut mecrepénku ¢ 8, 24 u 40 3yOpsimu. Ha ocu mortopa

HaXOJIUTCA MIECTEPHS ¢ 8 3yObsIMH, Ha BEIOMOW OCH TIEPBOM cTyreHn nepenadn — ¢ 40 3yObsimu. Ha
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BeIylIeil OCH BTOPOW CTYIEHU Tepeadyd HaXOAWTCS IecTepHs ¢ 24 3yObsiMH, Ha BEAOMOH OCHU
BTOPOU CTyneHu — ¢ 8 3yObsiMu. OCh MOTOpa Bpamiaercs ¢ 4acToTod 12 000pOTOB B MHHYTY.
Omnpenenure, CKOIBKO 000POTOB CAETAET BEJOMasi OChb BTOPOH cTymeHH 3a 5 MuHyT. OOocHyiiTe
MOJIyYEHHBIH OTBET.

Pewenue.

OmnpenenuM 4rcao 000POTOB B MUHYTY BEIOMOW OCH BTOPOM CTYIEHU HepeIadn:

12-8/40-24/8=7,2 ((06.)/(Mun.)).

OmnpenenuM, CKOJIBKO 000POTOB ClIEIAET BeIOMast OCb BTOPOW CTYICHHU 332 5 MUHYT:

7,2:5=36 (00.).

Otger: 36

Kpumepuu oyenusanuas.

[IpaBuibHBIN OTBET C OOBSICHEHUEM — MAKCHUMAJBbHBIN Oai.

Tonpko oTBeT 0e3 0OBACHEHUS HIM YAaCTUYHOE pEIIeHHE NpHU MPaBHILHO HaWJCHHON
CKOPOCTH BEIOMOM OCH BTOPOM CTYIIEHU — YaCTUYHBIN Oasl.

Ilpumeuanue.

OTO 3aJaHHE MOYKHO IPOBEPATH ABTOMATUYECKU IPU HMOMOIIM TECTHUPYIOIIEH CUCTEMBI,
JlaBas TOJIbLKO MaKCHUMaJbHBIM Oalll 3a MpaBWIbHBIA OTBET. B 3TOM cinyuae oOOoCHOBaHHE HE
TpeOyercs.

JATYUK PACCTOSAHUSA

(7-8 kaaccpl, 6;1aHKOBasi hopma)

Yenosue.

Heckonbko OAMHAKOBBIX 3JEMEHTOB (CTEHOK) JaOMpPHHTA, Ha30BeM HX OOBEKTaMH,
YCTaHOBWJIM BJOJIb CTE€HBI KabuHeTa. OOBEKThI MOTYT OBITh pa3MellleHbl Ha paccTossHuM 30 cM i
60 cm ot cTeHbl. [[nuHa Bcex 00beKTOB oauHakoBas. Beero ycranoBuiau He Oonee 10 0ObEKTOB.
OOBEKTHI PACIIONIOKEHBI TapaIEIbHO CTEHE.

PoboT nBukeTCs paBHOMEpPHO IO MpsIMOM JMHMU. JIMHUS HaHECeHa Ha IMOJI HapajieIbHO
creHe. Ha poOore ycTaHOBIIEH YJbTPa3BYKOBOM JAaT4YMK, HAIMPABICHHBIH MEepHEHIUKYIIPHO
MOBEPXHOCTU cTeHBbl. PaccrosHue or partumka 10 cTeHbl paBHO 105 cMm. OOBEKTHI HE MOTYT

NEPCKPBIBATH APYT Apyra. ITocne npoc3aa BAOJIb CTCHBI, p060T TOJIYYHJIT CJIICAYIOIINEC JaHHBIC!

Ne mzmepenust 1 2 3|14 |5]|6 7 8(910|11] 12

IToxazanue naTunkKa 105 | 105 (45|45 45(45| 105 | 75| 75| 45| 45| 105

Ne uzmepenust 13 |14 15|16 17| 18 |19(20| 21 | 22| 23| 24

Iloxa3anue naTynKa 105 (7575|145 45| 105 (75| 75| 105 [ 45 | 45| 105
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Omnpenenure, CKOIBKO OOBEKTOB, PACTIONOKEHHBIX JAJIEKO OT JIMHUU, OOHAPYKUI POOOT ¢
nomoInbio aaranka. OO0CHYWTE MOTy4YeHHBINH OTBET.

Pewenue.

Ham Hajgo wHaiiTh B Ta0nuie MOKa3aHUS JaT4YMKa, OTHOCSIIMECS K OOBEKTaM,
pAcIIONIOKEHHBIX JAJIeKO JIMHWUW, TO €CTh IOKa3aHWs Jarduka OyayT MeHbiie 105, HO He
MUHUMAJTbHEI.

HOKpaCI/IM B TaGJ’II/IHe COOTBETCTBYIOIIIUE STYCHKU:

Ne u3mepenust 1 2 3|14 |5]|6 7 8(910|11] 12
MMoxka3zanue JaTYNKA 105 ( 105 |45 (45145145 105 | 75| 75| 45| 45| 105
Ne m3mepenust 13 |14 (15|16 |17 18 |19 20| 21 | 22| 23| 24
IMoka3anue qjaruymkKa 105 |175|175145|145| 105 | 75| 75| 105 | 45| 45| 105

Bcero Takmx mokaszanuii 6. IloMMMO 3THX ITOKa3aHMM AaTyvka, OTJIMYHBIX OT 105 —
paccrostaus 10 cTeHbl — ecTh emé 10. [Tockonpky Bce 00BEKTH HMEIOT OJMHAKOBYIO JITHHY, y HAC
BCEro MOXKeT ObITh MO0 16 oO0bekToB, MO0 8. Tak kKak Mo ycrnoBuio Ha mosne He Oonbie 10
00BEKTOB, TO Ha IT10JI¢ BCero 8 00beKTOB. M3 HMX HaM MOIXOJAT 3.

Ortser: 3

Kpumepuu oyenueanuas.

[IpaBmiIbHBIN OTBET C 00BSICHEHNEM — MAKCUMAaJIbHBIN Oai.

Tonbko oTBeT 0€3 00BSICHEHUS — YaCTUUHBINA OaI.

Ilpumeuanue. 310 3aJaHNE MOKHO ITPOBEPSITh ABTOMATUYECKU MTPH MOMOIIHM TECTUPYIOLIECH
CUCTEMBI, J]aBasi TOJIbKO MaKCUMAaJIbHBIN Oallj1 3a MpaBWIbHBIM 0TBET. B 3TOM ciiydyae o6ocHOBaHHE
He TpeOyercs.

TPAEKTOPUS

(7-8 kaaccpl, 6;1aHKOBasi popma)

Yenosue.

PoGor y Banm mpencraBnsier u3 ceba Tenexkky c auddepeHuuanbHbBIM NPUBOIOM. 3a
KaXJIbIi 000pOT Bajia MOTOpa dHKOJEp BbiAaeT 12 mmmynscoB. [lepegaTounoe 4ucio peaykropa:
50. Auametp kozec 5 cM, mmpuHa Kojien pobota — 12 cM. PoGoT mpoexan mo npuBeneHHON Ha
pHucyHKe TpaekTopuu. CuHMTaiiTe, 4YTO TPAEKTOPUS OTOOpakaeT MepeMelleHue YCIOBHOTO LIEHTpa

po00Ta, pacioI0kKEHHOTO MOCEPEIMHE MEXKTY BEAYIIHX KOJIEC.
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Pucynok. Tpaekropusi nBrKeHUS poO0Ta, 0003HAYCHUS

1) Ilomorure Bane HaliTH, KakOBO COCTOSHHUE IIPaBOro M JIEBOIO 3HKOJEPOB IpHU
nepeMeneHn podoTa Mo TPAEKTOPUH, N300pakeHHOH Ha pUCYHKE. B oTBeTe ykakuTe cHavaja
MEeHblIIee, 3aTeM OoJIblIee YUCIIO Yepe3 3alATyr0. 3Ha4eHUsl OKPYIIIMTE BHU3 10 1enblx. O0ocHyHTe
MOJTYYEHHBIN OTBET.

2) Bans nocraBui Kosieca Auamerpa 8 cM U OoJbliIed IMIMPUHBI, B PE3ybTaTe Yero Koles
crana 16 cm. Onpenenure cOCTOSIHME SHKOAEPOB MPH Ipoe3/e 1o Toi ke TpaekTopuu. ObocHyiiTe
MOJTYYEHHBIN OTBET.

3) Ha cnenyromuii fenb BaHsi mpo10IKUiI SKCIIEPUMEHTHI C KOJIECaMHU, TOCTaBHII HOBBIE 0e3
MapKUpPOBKH U HE cTai nposepsATh ux auamerp. Kones cHosa crana 12 cm. KakoB auamerp kosec
po0oTa, eciM OH, MEpeMellasch M0 YKa3aHHOW TPAaeKTOPUM, MOMYYMJI PA3HOCTh MEXIY
nokaszaHusiMu SHKozepa 600? OTBeT mgaiiTe B CM C TOYHOCTBIO 10 Aeciatbix. OOocHyHTE
MOJYyYEHHBIN OTBET.

Pewenue.

1) Yucno «ruxoB» Ha 060poT aBuraresns N=12

[lepenaTounoe uucio i = 50

Huametp xosiec D1 = Scm

HIupuna koneu podota L1 = 12cm

JIBukeHne poOoTa COCTOMT W3 JABYX y4yacTKOB. [Ipu NIBMXKEHUM NpsSMO KaxJ0€ KOJECO
npoexano S1 = 80mm.

[Ipu moBopoTe Kaxa0e KOJEecO JIBMXKETCS MO0 OKPYXHOCTH M onucbiBaeT 180 rpamycos.
BHemHee koseco OBMKETCS MO OKPYKHOCTH ¢ paauycoM R2R = R + L/2 = 100mMM u mpoxoaut
nyTh: S2R = 1/2*2pi*100mMMm = 3 14Mmm

BHyTpeHHee koseco IBHXKETCs Ha3al, OCKOJIbKY Paauyc MOBOPOTa MEHBIIIE YeM MOJIOBHHA
mmpuHbl podora: R2L =R - L/2 = -20mm

U npoxomut mytk: S2L = 1/2*2pi*(-20mm) = -63MMm

CymmapHo nepemMenieHre npaBoro u jeporo kouec: SR =394mm, SL = 17mm

IlepeBeneM B THKM 3HKOAepa. Kakaplii MUIIIMMETp NEpeMENIEHHsI Kojleca paBeH: Npmm =

N*1/(2piD/2) = 3.82 tux/mMmm
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Torma NL=1505, NR=65

OtseT: 65,1505

2) [Ipu yBenuyeHun auaMeTpa Kosec u 6a3sl podoTta Menstorces 3Hadenus R(L/R) u Npmm.
[TepecunTaem ux Juis HOBBIX 3HAYEHUI:

S2R=pi*120mMm = 377Mm

S2L=pi*-40mm = -126MM

Npmm=12*50/(p1*80mm)=2.387 Tuk/Mmm

SR=80+377=457Mm

SL=80-126=-46Mmm

NL=1090

NR=-109

Ortser: -109,1090

3) Jna ompeneneHus 1uamerpa KoJieCc HaiiieM CHayaja pa3HUILy NMPOWIEHHOTO MyTH JUIs
koseu 12cm(120Mm).

W3 mepBoro Bapuanta 3Ta pasuuna: dS=314-(-63)=377mm. U3 koaddumpenta Npmm
BbIpa3uM quamerp u noiayunm: D = N*i/pi*dS/dN = 12*50/pi*377/600 = 120mm = 12.0cm

Ortsert: 12

Kpumepuu oyenusanus.

[IpaBuiibHBI OTBET C OOBSICHEHHEM — MaKCHUMaJbHBIA Oamin (OTAEIBHO MO KaXIOMY
MYHKTY).

B nmnpuBeneHHOM pemieHMM K TYHKTY JIOMyIleHa oJHa apudmeTHyeckas omuoOka —
YaCTUYHBIN Oas.

Ilpumeuanue.

OTO 3a7jaHMe MOXHO IPOBEPSITh ABTOMATHUYECKU IPH MOMOIIM TECTHUPYIOIIEH CUCTEMBI,
JaBasi TOJIbKO MaKCHUMAallbHBIM Oayil 3a NMpaBUJIbHBIA OTBET. B 3TOM ciyyae oOocHOBaHuE He
Tpebyercs.

POBOT-YEPTEXXKHUK

(7-8 kaaccpl, 6;1aHKOBast hopma)

Ycnosue.

Po0oT-4epTEKHUK ABMIKETCS MO POBHOM MOPH3OHTAIILHONW MOBEPXHOCTH M HAHOCUT Ha Heé
n300pakeHHe C TIOMOILIBIO KHCTH, 3aKpeIUIEHHON mocepeauHe Mexay konéc. M3o0paxkeHue
npezcrasisier co0oif HeBbimykiblii MHOroyronbHUK ABCDEFGHIJKLMNO, cocraBieHHBIH U3
MIPaBUJIBHOTO WIECTUYIOJIbHUKA, CyMMa BHYTPEHHHX YIJIOB KOTOoporo 720 rpagycoB, TpEX

MPABUJIbHBIX YETHIPEXYTOJbHUKOB U TPEX MPABUIIbHBIX TPEYTOJIBHUKOB (CM. UEPTEK).
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Yepréx

Po0ot pomkeH nmpoexaTh IO KaXJOMY OTPE3Ky TPAaeKTOPHHM POBHO IO OAHOMY pa3zy. Bce
IOBOPOTHI POOOT JOJDKEH coBepuiaTh Ha MecTe. PoOOT He Moxer exarb Hazazn. Omnpenenute
MUHUMAaJbHBIII CYMMapHBIA Yros MOBOpOTa po0OTa, Ha KOTOPBIM OH JOJKEH MOBEPHYTHCS IPHU
npoesze 1o Beeil Tpaekropun. OTBeT naiTe B rpaaycax. OG0CHYHTE MOJIy4eHHBIN OTBET.

CrnpaBounast nH(pOpMaIus

[lon cymMapHbIM YIJiOM HOBOpPOTa MOHUMAETCs CyMMa BEJIMYHMH YIJIOB MOBOPOTOB, IpU
3TOM HallpaBJieHHE TOBOPOTOB POOOTa HE YUUTHIBAETCS.

Pewenue.

ITockonbky ¢purypa ABCDEFGHIJKLMNO cocraBiena U3 npaBUIbHBIX QUTYp, TO €€ yIJIbl
MOYKHO IIOCUMTATh, OMMUPAsICh HA 3HAHUA 00 yriax NpaBUIbHBIX QUTYP.

£0=«M = £ H =60° — xak yria npaBuiIbHBIX (PaBHOCTOPOHHUX) TPEYTOJIbHUKOB.

2B =2£C=£E=24F=24J=£K =90° — KaK yrisl KBaJpaToB

VY16l IPaBUIIBLHOTO HIECTUYTOJIBHUKA PABHBI

180°(6-2):6=120°

CxoMOMHUPOBaB YIJibl MPAaBUIBHOTO TPEYroJbHUKA, KBaJpaTa M MIECTUYTOJIbHUKA, MOXKHO
BBIUMCIIUTh TPaJyCHbIE MEphl YIJIOB MHOIOYrojibHMKa. Torna moiydum cieAyrolue rpaayCHbIe

Mephbl yIII0B (cM. pucyHok Ne 1)

i

Pucynoxk Ne 1
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[Ipoananusupyem tpaekroputo. OHa 3aMKHYTasl, HECaMOIIEPECEKAIOLIAsICs W HEBBIIYKJIas.
E€ MoxHO M300pa3uTh OAHMM POCUYEPKOM Iepa, HE OTpbIBas Iepa OoT Oymaru M He MPOBOAS HU
OJIHOM JIMHUM JIBAXKIbl, IOTOMY YTO M3 KaX/10! BEPIIMHBI BEIXOASAT POBHO IO JIBA OTPE3KA.

3HauuT, CyMMa YIJOB MOBOpPOTa poOOTa 3aBUCUT OT TOYKM cTaprTa. Hampasienue obxoxa
TpPaeKTOPUH He nMeeT 3HaueHud. [1o ycioButo 3aaun poOOT HE MOXKET exaTh Ha3ajl.

B kadecTBe TOUYKM cTapTa BBIFOJIHEE BCErO BbIOpaTh BEPILIMHY, IpajycHas Mepa KOTOPOIro
MUHUMAaJIbHA U3 YKa3aHHBIX YIJIOB, TO €CTh B BEPIIMHAX YIJIOB, I'PaJyCHas Mepa KOTOPBIX paBHA
60°.

[Tocuntaem rpagycHyl0 Mepy MHHHMAIBHOTO CYMMAapHOTO YIjla IOBOpPOTa, €CIH POOOT
crapryet u3 Bepmunbl D, Hanpumep, D—E-FG-H-1-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°

Uroro, rpagycHas Mepa MUHUMaIbHOTO CyMMApHOTO yria pasHa 1320°.

Otsert: 1320

Kpumepuu oyenueanus.

[IpaBuibHBIN OTBET C OOBSICHEHUEM — MAKCHUMAIIbHBIN OaI.

Tonpko oTBeT 0€3 OOBSICHEHMS, WIM B MPUBEAECHHOM pEIIEHUU JIOMyIleHa OJHa
apudmernyeckas ommoKa, WM HEMPaBUIbLHO BbIOpaHa TOYKA CTapTa — YaCTUYHBIN Oail.

Ilpumeuanue.

OT0 3a/7aHHME MOYKHO IPOBEPATh ABTOMATUYECKU MPU TOMOIIM TECTHPYIOIIEH CHUCTEMBI,
JlaBasl TOJIbKO MaKCUMaJIbHBIA Oayul 3a mMpaBWIbHBIA OTBeT. B 3TOM ciydyae oOGoCHOBaHHE He
Tpebyercs.

PACIIO3HABAHME OBPA30B

(7-8 kaaccel, 6;1aHKOBasi popma)

Ycnoeue.

ARTag Mapkep cocTOUT W3 25 3JIEMEHTOB OJMHAKOBOTO pa3Mepa. DJIEMEHThI MapKepa,
pacrojIOXKEeHHbIE 10 €ro I'paHulle — BcerAa 4epHble. UeTblpe aiieMeHTa, HaXOAsIMecs B yriax
BHYTpEeHHEro 3 X 3 KBajpaTa OIpEIeNsiOT OPUEHTALMI0 MapKepa TakKUM O00pa3oM, YTO TOJIBKO
JIEMEHT B HIDKHEM TIPaBOM YIUIy KBajapara — Oenbril. lleHTpanbHBIN 2JIEeMEHT KBaapata
UCTIOJIb3YeTCsl Ul MPOBEPKH YETHOCTH: €CIM KOJIMYECTBO €IMHUYHBIX OUT B JBOMYHOM 3amucu
3aKOJIMPOBAHHOIO0 B MapKepe 4HMCJIa HEYETHOE, TO OH 4epHbId. OcraBmmecs 4 31eMeHTa MapKepa
KOAMPYIOT YHUCIJIO MO CIEAYIONIEMY MpaBUILY: €CIIM AJIEMEHT YepHbIH, TO OH oOo3HauaeT 1, eciau
O6enblii, To 0 mMpu 3TOM caMblii HEpPBBIM AJIEMEHT — CTapUIMi OUT 3aKOAMPOBAHHOIO YHCIA.

HymMmeparus 31eMeHTOB ITOKa3aHa Ha PUCYHKE:!
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Pucynok. ARTag mapkep
1) Ompenenure 3aKOJUPOBAHHOE MAPKEPOM UHKCIO Ha MPEICTABICHHOM PHUCYHKE BBIIIIE.
OTBeT yKaXuTe B JECATUYHOM 3aIUCH.
2) PoGot cnenan ¢otorpaduio Mapkepa U3 HE camMoro yaoOHOro monoxkeHus. [lomorure

€My OIPEICIIUTh 3aKOJUPOBAHHOE YUCIIO. OTBET YKAXKUTE B JECATUYHOM 3aIUCH.

Pucynok. ®otorpadpus ARTag mapkepa
Pewenue.
1) 3anumeM nBouyHyro GopMy 4vmcia, 3akoaupoBaHHoro mapkepom — 0101, mepeBenem B
JECATUYHYIO CUCTEMY CUHCIIEHUS — 5.
Otsert: 5
2) Mapkep nepeBepHyT. Ilocne nepeopuenranuu noyyaem koz 0110.
Ortsert: 6
Kpumepuu oyenueanus.
ITpaBUIBHBIN OTBET — MAKCUMAJIbHBIN 0ayu1 (OTAETBHO MO KAXKIOMY IYHKTY).
Ilpumeuanue.
D70 33/1aH€ MOKHO MPOBEPATH ABTOMATUYECKU TIPU ITOMOIIY TECTUPYIOLIEH CUCTEMBI.
MAKETHAS IIVIATA
(9-11 knaccs1, 61ankoBasi popma)
Ycnogue.
N3 pesucropos, nmpoBoaoB u Oarapeek Jlama coOpana creyrolIyl0 CXeMy Ha MaKeTHOMN

miare (CM. pUCYHOK).
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Pucynok. Cxema nenu

[Ipu cObopke UCroIb30BaATUCH PE3UCTOPBHI HOMUHAIOM 1 OM U TpHu pe3ucTopa HoMHHAIOM 4
OM. Ompenenute, yeMy paBHa cuia Toka Ha ydactke AB. Cuwuraiite, 4TO CONpPOTHUBIICHUE
Oarapeiiku paBHO 2 Om. OTBeT maiiTe B MWUIMAMIIEPAX, MPUBEAS PE3YJIbTAT C TOYHOCTHIO MO
nensix. OKpyriaeHne CTOUT MPOU3BOAMTH TOJIBKO MPH MONIydeHUH (GUHAIBLHOTO oTBeTa. OOOCHYHTE
MOJTy4YEHHBI OTBET.

Pewienue.
Hapucyem cxemy nenm, xotopyro coOpana Jlama Ha makeTHoi miate. B cxeme wmcmomb3yercs
aJIeMEHT nuTaHus Oatapeiika. IlpuBeném e€ Kk cxeme C HJiealbHbBIM HMCTOYHMKOM HAIPSDKEHUS U
BHYTPEHHUM CONPOTHUBIICHUEM Oatapeiiku. Beeném cienyromume 0603HaueHus Uik TOKOB, TEKYILIUX

B [ICTIM Ha PA3JIMYHBIX YHaCTKaX:

Pucynok. Cxema
Bocnonb3yemcs nmepBsiM npaBmiioM Kupxroda, 94To0sl 3amucath BCIOMOTAaTEIbHBIE YPABHEHHUS IS
y3II0B:
-L—-L +1=0
L-L—-1, =0
I, +Is—1=20

Tak xak HaM HaJIO NOJIYYUTh OTBECT B MUJIJIMAMIICPAX, TO nepeBeJ:[éM HaIIps’KCHUC B MUJIJIMBOJIBTHI:
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9 B=9000 mB
Bocnonb3yemcs BTopsiM npaBuiioM Kupxroga, 4roOsl 3anucaTh BCIOMOTaTeIbHBIC YPaBHEHUS 1151
KOHTYpOB. BpiOepeM BO Bcex KOHTypax 3a IOJOXKHUTEIbHOE HalpaBlieHHEe 00X0/a HalpaBlIeHUE
IPOTUB YaCOBOW CTPEIKH:

21 + 61, +2-1 =9000

2:-L =4, + 413 =0

4-1 + 6-Is + 2-1 = 9000

Pemum nanHble ypaBHEHUS B CUCTEME U MTOJIYYHUM, YTO UCKOMBIN TOK (I;) paBeH 860,86957... MA.

860,86957...MA =~ 861 MA

Otsert: 861

Kpumepuu oyenueanus.

[IpaBuibHBIN OTBET C OOBSICHEHHEM — MAaKCHUMAIIbHBIN Oar.

Tonbko oTBET 6€3 0OBSICHEHUSI — YaCTUYHBIIN OaslI.

Ilpumeuanue.

OT0 3a7aHWe MOXXHO TPOBEPSITh ABTOMATHMYECKH IMPU TOMOIIM TECTHPYIOIIEH CUCTEMBI, JaBas
TOJILKO MaKCUMaJIbHBIN OaJUl 3a MpaBUIIbHBIN OTBET. B 3TOM citydae 00ocHOBaHME HE TpeOyeTcs.
POBOT C PABHBIMU KOJIECAMUA
(9-11 kaaccwl, 01aHKOBast popma)

Ycnogue.

Po6oT ocHaméH aByMs OTIENBHO YIpaBiIsSeMbIMU KoNEcamMH pa3HOro paauyca. JIeBbiM
KOJIECOM YMpaBJIIET MOTOp A, MpaBbiM KojecoMm ymparisier motop B. Komeco A Hampsimytio
MOJICOEIMHEHO K OCH MOTOpa, Kosieco B moacoeawHeHO uepe3 OJHOCTYNEHYATYHO 3yOuaTyro
nepenauy. Ha ocu moropa B Haxonutcs mectepénka ¢ 40 3yObsimMu, Ha ocu koJieca B — mectepénka

¢ 24 3yopsmu. PaccrosiHue S paBHO 17 cM (CM. pUCYHOK).

PI/ICYHOK. Tenexka ¢ Ppa3HbIMH KOJICCAMU
JAunamerp koseca, MOACOEAMHEHHOTO K MoTopy A, paBeH 30 cMm, paamyc Koseca,
nojacoequHEHHOTO K MOoTOopy B, paBen 12 cm. Kon€ca Tak pacmosoxeHbl Ha poOOTE, YTO €ro
BEpXHSs TpaHb Topu3oHTabHA. Konéca BpamaroTcss B 0THOM HarpaBieHUU. MOTOPBI COBEpIIAOT
OJIMHAKOBOE YMCJIO 00OPOTOB B MUHYTY.

OHpe,Z[CJ'II/ITC, 10 OKPYKHOCTU KaKOIro pajnyca 6y,[[CT ABUTAaThCS KOJIECO MCHBIICTO paanyca.
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OtBer naiiTe B canTuMeTpax. OO0OCHYWUTE MOTyYEHHBIN OTBET.

Pewenue.

Tak kak panumycbl KOJNEC paszHble, a YHCIO OOOPOTOB, COBEPIIAEMOE HUMHU 3a EAMHUILY
BPEMEHH, OJMHAKOBOE, TO 3a OJMHAKOBOE BpeMs Kojeca OyAyT MPOXOAUTH pa3HOE PacCTOSHUE.
Koneca OynyT aBuratbcs Mo JyraM KOHILIEHTPHUUECKUX OKPYXKHOCTEH, IpaJyCHbIE Mepbl KOTOPBIX
paBHEL

Panuyc koneca A pasen 15 cwm, panuyc koneca B pasen 12 cm. 3HauuT, HY)KHO ONPEIETUTH
paanyc OKpy>KHOCTH, IO KOTOPO# JABHKETCS KoJieco B.

OmnpenenuM paccTosiHHE, HAa KOTOPOE MEPEeMECTATCS LEHTPbl KOJEC 3a OJUH 000pOT ocu
moropa A: m-30 = 30m

OmnpenenyM paccTosiHHE, Ha KOTOPOE MEPEMECTATCS IEHTPHI KOJEC 3a OAMH 000pOT OCH
mortopa B: 2m - 12 -g = 40m

Koneco, ieHTp KOTOporo nepeMeriaeTcss Ha MEHbIIEEe pacCTOSIHUE 3a OJMH 000poT, Oyner
JBUTAThCA 110 1yre OKPYKHOCTH MEHBIIEr0 paguyca.

O6o3nauum 3a R — paamyc okpy>KHOCTH, IO KOTOPOW ABMKETCS IeHTp kojeca A. Torma
Kosieco B Oyzaer nqBurarbces 1o OKpy:KHOCTH paauyca R + S.

O0603Ha4MM 32 a — yroJl HOBOPOTa PoOOTA MO yraM KOHIICHTPUYECKHX OKPYKHOCTEH.

3a 1 MUHYTY poOOT COBEPIIUT KaX/IbIM U3 KOJIEC IO N 0OOPOTOB.

Jlnist Konieca MEHbILIEro paaunyca:

2nR -a/360 = mw-30-n
R-a/360 = 15n (1)

Jst kosteca GoJibIliero pajauyca:

40
2n(R + S)-a/360 = 2m-12-n-

(R + S)a/360 = 20n (2)
Pemm nannblie ypaBHeHus B cucteme. [lomyunm:
R =35 = 3-17 = 51(cm)
Torna paanyc oKpy>KHOCTH, IO KOTOPOM JBM>KETCSI MEHBIIIEE KOJIECO, PABEH:

51 + 17 = 68 (cm)

Ortser: 68.
Kpumepuu oyenusanus.
[IpaBuibHBIN OTBET C OOBSICHEHHEM — MAKCUMAaJIbHBIN Oai.

Tonbko oTBET 0€3 OOBSICHEHHUS UK B PEIICHUH JIOMYIIEHA OJ{HA apruMeTHUIeCcKas OomunoKa —
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YaCTUYHBINA OaJu.

Ilpumeuanue.
DTO 3aJlaHle MOXHO MPOBEPSATH ABTOMATUUYECKHU MIPU TOMOIIM TECTUPYIOIIECH CUCTEMBI, 1aBast
TOJILKO MaKCUMaJIbHBIN 0aJul 3a MpaBUIbHBIN OTBET. B 3TOM citydae o0ocHOBaHUE HE TpeOyeTcs.

NEPEMEIIEHUE POBOTA
(9-11 kiaccesl, 61aHKOBast hopma)
Ycnogue.

PobGot ocHaméH AByMsl OTHENBbHO ympaBiseMbiMH Konécamu auamerpa 9 cm. Konéca
HAIpsIMYIO IOJICOEIMHEHBl K MOTOpaM. JIeBbIM KOJEcOM YIpaBisieT MOTOpP A, IpaBbIM KOJIECOM
ynpasisier motop B. [llupuna koneu paBHa 2 1M 7 cM. MOTOpBI Tak 3aKperuIeHbl Ha POOOTE, YTO
eciu 006a Mmotopa nosepuyTcs Ha 10°, To poOOT moeAeT mpsiMo BIEPE.

Po0oT BBHIMONHMI TOCTIENOBATENBHO CICAYIOIINE ICHCTBHS:

1) motop B moBepHysics Ha 540°, u ipu 3TOM MOTOpP A ObLIT BBIKJIFOUCH;
2) motop A moBepHyJics Ha 540°, 1 Tipu 3TOM MOTOp B ObLIT BBIKITIOUEH;
3) moTop A moBepHyJics Ha 270°, 1 OJHOBPEMEHHO ¢ 3THM MOTOp B moBephysics Ha (—270°).

Omnpenenure, Ha KaKOM PacCTOSHUM OT CBOET0 NEPBOHAYAJILHOIO IOJIOKEHUS OKa3allach
TOYKa, PACIIOJIOKEHHAs B IIEHTpE KoJjieca A, 1OCjIe OKOHYaHUs TpeThero aeictBus. OTBET aaite B

CAaHTUMCTpaAx, NPpUBEAA PE3YyJIbTAT C TOYHOCTBIO O LECJIbIX. O60CHYIZT€ HOJ'Iy‘lCHHBIﬁ OTBCT.

Pewenue.

2mmM7cecMm=27 cMm

Paguyc koneca pobota: 9 cm : 2 =45 cm

O003Ha4YNM TOUKY, paclOIOKEHHYIO B IIEHTpe Kojeca A, Kak TOUKy A.

[Ipu nepBom BHkEeHUHN poOOTa Touka A OyJIeT coBepIlaTh HOBOPOT BOKPYT CBOEH OCH.

[Ipu BTOpOM nOBOpOTE POOOT MOBEPHETCS BOKPYT Kojieca B Ha yrou:
540° - 4,5 _ 900
27
OmnpenenumM yroi, Ha KOTOPbIH MOBEpHETCS pPOOOT MPHU TAHKOBOM ITOBOPOTE.
270° - 4,5 _ 900
27 : 2

N3o0pa3um TpaeKTOpHUIO IBMIKEHUS TOUKU A.

Pucynok. Tpaektopusi IBHKEHUS TOYKU A
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Torna Moynb nepeMeIeHus: TOYKH A paBeH:

J(27=13,5)2 + (27 + 13,5)% = 42,690...~ 43 cm

Ortger: 43.

Kpumepuu oyenueanus.

[IpaBuibHBIN OTBET C OOBSICHEHHEM — MAaKCHUMAaJIbHBIHN Oai.

Tonbko oTBeT 6€3 OOBSICHEHUS WM B PEIICHUU JONYIIEHA OHa apuMeTHIecKasi OmmoKa —
YaCTUYHBINA OaJLI.

Ilpumeuanue.

OT0 3aJaHHe MOKHO IPOBEPATH ABTOMATUYECKU MPU TOMOIIU TECTHPYIOIIEH CHUCTEMBI,
JaBasi TOJIBKO MaKCHUMAJIbHBIA Oalll 3a TpaBUIBHBIA OTBET. B 3TOM ciydae oOOCHOBaHWE HE
TpeOyercs.

POBOT-ACCUCTEHT
(9-11 kaaccsl, 6J1anKoBas popma)

Ycnogue.

[IpencraBuM, 4TO B OAHOW M3 MEPEJOBBIX TOCTUHHUIl IUIAHHUPYETCS 3aMyCTUTh MPOEKT
MIOJTHOTO OOCITY)KMBaHHUS TOCTEH C TOMOIIbI0 AaBTOHOMHBIX pOOOTOB. 31€Ch pPOOOTHI OyAyT
BBITOJIHATH (PYHKIIMU KOHChEPIKEH, YOOPIIUKOB, TOCTaBKH €/Ibl M HAIIUTKOB, a TAK)Ke 00eCIIeunBaTh
KOM(OPTHBIM KIMMaT B HOMepax M Ha 3Taxax. OJHON U3 INIaBHBIX pa3pabOTOK JUIs 3TOW YMHOH
TOCTHHHIIBI CTaHET MOOWIBHBIA POOOT-aCCUCTEHT, KOTOPBI IMMOMOTaeT IOCTAaBJIATH 3aKas3bl U3
KyXHHU B HOMepa rocreil. PoOoT nepemeniaercs mo AIMHHBIM KOPUAOPAM TOCTUHUIIBI, OIBE3KAET
K HOMEpaM W BBINIOJHSET HYKHBIC OIepaliy, MEpeIBUrasich Ha JBYXKOJECHOW mardopme c
muddepeHManbHBIM IpUBOIOM. Macca poOota — 20 xr. {uametp xoisec — 15 cm.

Bbruucnure, KakuM JI0JKHO OBITh MakCHMMaJbHOE YHCIO OOOpPOTOB JBUTATENsl B MUHYTY,
YTOOBI CKOPOCTH poboTa coctanisiia 0,5 m/c. OTBET OKPYIJIUTE /10 1IEJIbIX.

ITonGepure MoTOpsl 1t pobOTa TakuM 00pa3oM, YTOOBI KPYTSIIUH MOMEHT OBl
JIOCTaTO4eH [uIsd TEepeBO3KM 3aKa30B Maccod 1o 5,5 kr. B oTBere ykaxure ILeiaoe 4YHCIO,
SBIISIIONIECECST MHHMMAJIBHO BO3MOXKHBIM KpPYTAIIUM MOMEHTOM, MpH KOX(PQPHUIMEHTE TPEeHHUs
pe3nHOBBIX MKH paBHOM 0,5. O60CHYITE MOTyYEHHBIH OTBET.

OOmwmii OTBET K 337a4e — Mmapa HEebIX YHCEeNI: YHCI0 000POTOB, KPYTAIIMA MOMEHT.

Pewenue.
L=mn-d=3,1416 * 0,15 m = 0,47124 M 3a oAMH MOJIHEII 000POT KOJIECa
n=v/L=0,5/0,47124 = 1,061 06/c = 1,061 * 60 06/MuHu = 63,66
Kpyrsmwmit moment = F * r = p*m*g*r = 0,5 * (20+5,5) * 9,81 * 0,075 = 9,3808 H*m nns nByx
MOTOPOB BM€CTE. 3HAUMT Il OAHOTro MoTopa = 4,6904
Ortser: 64,5

Kpumepuu oyenusanus.
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[IpaBuUNBHBIN OTBET C OOBSICHEHUEM — MAKCUMAJILHBIN OaJIJI.
Tonbko oTBeT 0€3 OOBSICHEHHUS WJIM HAMICHO TOJILKO OHO YUCJIO — YaCTHYHBIN OasL.
Ilpumeuanue.

9T0 3aaHUuC MOXXHO IIPOBEPATH ABTOMATHYCCKH IIPHU ITOMOIIHA TeCTI/Ip}IIOH_[eﬁ CHCTCMBI,

JaBasi TOJIBKO MaKCUMAJIbHBIH Oalll 3a TpaBUIBHBIA OTBET. B 3TOM ciydae oOOCHOBaHWE HE

Tpedyercs.
APJAYUHO

(9-11 kaaccewl, 01aHKOBast opma)

Ycnosue.

Omner, paboras Haa mpoekToM, cobOpan Ha 6aze muatel Arduino UNO ycTpoiicTBO aiist
yIpaBJICHUS] MOIIHBIM HArpeBaTeNIbHBIM TPUOOpPOM (CM. puCYHOK). OJHaKO, TpH OTJIaIKe
TPAH3UCTOP JOBOJIBHO YacTO BbIXOAWI W3 cTpos. «CtpanHo, — momymain Oner. — S Bems Bce
paccuntas. TOKM 4epe3 TPaH3UCTOP CYUIECTBEHHO MEHbIIE MaKCHUMaJIbHO JOMYCTHUMBIX.
MaxkcumanbHO JOIMYCTUMOE HAMPSHKEHUE MEKIY KOJUIEKTOPOM M 3MHUTTEPOM Y 3TOr0 TPAH3UCTOpA

— nesbIx 30 BOJIBT, a S MOJAr0 BCEro 9 BOIBTY.

Pucynok. YcTpoiicTBO ynpaBieHus: HarpeBaTelIbHbIM IPUOOpOM

1) ITouemy TpaH3UCTOP BBIXOJWI U3 CTPOS?

1. Ipoucxoaun npoboit TpaH3UCTOpa, U3-3a CKaYKa HAMPSKEHUS, BOZHUKAIOIIETO BCIIEICTBUE
SIBJICHUS CAMOMH/TYKIIHH.

2. U3-3a namuuus pe3uctopa R3  TpaH3uUCTOp OTKpbIBaJCST HE J0 KOHIA, IO3TOMY
HeperpeBacs 1 cropai.

3. Hyxwno 6puto IIMM-curnan Ha 6a3y TpaH3UCTOpA MOJIaBaTh, TOT/Ia OBl HE CTOpEIL.

4. B cxeme OTCYTCTBYET KOHJICHCATOP, U3-3a 3TOT0 BCE MPOOIEMBI.

5. B cxeme ucnosib3yercsi OUMONIAPHBIN TPaH3UCTOpP, a MPHU YIPABICHUH MOIIHOW Harpy3kou

CJIeMyeT UCIOJIb30BaTh MOJIEBBIC TPAH3UCTOPHI, KenareabHo, nmeromue MOII-ctpykTypy.
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6. Cxema B mpuHIUIIE HEPAOOTOCTIOCOOHA, MTOIOOHBIE 33/1a4M HEOOXOAUMO PEIIaTh MPU
MIOMOIIH CIIEHHATbHBIX MUKPOCXEM-IPABEPOB.
2) Kak 310 ucnpaButs?

1. Tloakmounts 6a3y TpaH3ucTOopa K BeIxoAy Arduino, momnepxkuBatomemy MM, B koae
UCIIOIB30BaTh QyHKIMIO analogWrite().

2. YCTaHOBUTH JJICKTPOITUTUYCCKUIN KOHICHCATOP MapaJliebHO pe3ucTopy R3.

3. Ynamute u3 cxemsl pe3uctop R3.

4. TloAKIIOYUTE BBINIPSIMUTENIBHBIA AMOJ MapajuIeIbHO KaTyIIKE 3JEKTPOMArHUTHOTO pelle,
aHOJIOM K KOJUIEKTOPY TPaH3UCTOpa.

5. 3aMeHUTH OUMOSAPHBINA TPAH3UCTOP Ha MOJICBOM.

6. [IpencraBneHHyI0 CXEeMy HCIPaBUTh HEBO3MOXKHO, OHA TOJHOCTBIO HepabOTOCTOCOOHA.
EnuHCTBeHHBINH BapuaHT — pa3paboTaTh HOBYIO CXEMY.

Pewienue.

1) Tpan3ucrop npoOuBano M3-3a CKauka HamnpsHKeHUs (IMEepeHanpsyKEeHUs), BO3HUKAIOIIETO
BCJIEJICTBUE SIBJICHUS CAaMOMHIYKLMHU, T.K. B CXEME€ OTCYTCTBYET «3aIUUTHBIN» IHOJ, KOTOPBIH
HYXHO OBbUIO MOJKJIIOYUTh NapaljesIbHO KaTyLIKe 3JeKTPOMAarHUTHOTO peJie, aHOJJOM K KOJIIIEKTOPY
TpaH3UCTOpa

OtBeTt: A

2) OtBet: I’

Kpumepuu oyenusanus.

ITpaBUIBHBIN OTBET — MAKCUMANIbHBIN 0aiu1 (OTAETBHO MO KaXKJIOMY MYHKTY).

Ilpumeuanue.

D70 33/1aHKE MOKHO MPOBEPSATH ABTOMATUYECKU IIPU ITOMOIIY TECTUPYIOLIEH CUCTEMBI.

INPAKTUKA MOBUJIBHBIE POBOTBI
HaBuranusi po6oToB 1 nepemelneHne 00beKTOB

3aoanue mooicem 6bINOIHAMBCA KAK HA PEAIbHOM NONULOHE, MAK U 8 CUMYTAMOPE.
Ilopsaooxk nposedenusn
Kaxnomy yuacTHUKY npeuiaraercst pemuTs 3aaa4y B cpese TRIK Studio B Teuenune 120 MunyT.
Heo6xoauMo BBIMTOTHUTE CIENYIONINE JCHCTBUS:

® BOITH Ha cailT OIMMIIHAJBI TOJT CBOMM JIOTUHOM-TIAPOJIEM JIJISl TEOPETUUYECKOTO TYpa,

® BBIOpaTh, HA KaKkoi ruatdopme Oyaet BomonHAThes 3aaanue (TRIK nwim EV3),

® [OIy4uTh Qaiiil ¢ 3aJaHUeM B BHJIE YIPAXHEHUS,

® 3arpy3uTh (alia C BBHIIOJHEHHBIM 3a/laHMEM B TEYEHHE OTBEAEHHOIO BpPEMEHU B
COOTBETCTBUM C BbIOpaHHOHN Tu1aT@opmoi (pelieHue, 3arpy’keHHO€ B ToOJe g JApYyroi

1aTopMbl, He Oy/IE€T 3aCUUTAHO).
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@ailsibl ¢ BBHINOJHEHHBIMU 3a/IaHUSIMU TIPOBEPSIIOTCS aBTOMATHUYECKU Ha CEpBepe Ha aHAJOTUYHOM
MOJIMTOHE (BO3MOXKHBI HE3HAUUTENbHBIE OTIMYUS U3-32 MOJICTHPOBAHUS (PU3UKU PEATBHOTO MUPA.
s BbINOJIHEHUS 3a/aHusi TpeOyeTcs NMEPCOHANBHBIM KOMIBIOTEP WM HOYTOYK JUIsl KaXKZ10To
YY4acTHMKAa C TMPEAyCTaHOBICHHBIM mporpaMMmHbiM  obecrieuennem TRIK — Studio  mis
IPOrpaMMUPOBAHUS POOOTA BHYTPU BUPTYAIbHON CPEIbI.
3aoaua
[TocTpouTs 1 3apOrpaMMUpPOBaTH poOOTa, KOTOPBIN:

® HAYMHAET JBI)KEHHE BHYTPU CTAPTOBOIO KBajpaTa, 0003HaYEHHOIO KEJIThIM LIBETOM;

® OpHUEHTHPYSCH IO MepeKpécTkam, ABUTAETCA MO YEepPHOW JIMHUM U 3aTalIKUBaeT OaHKU
BHYTpPb CUHMX KBaJIpaToB;

® OCTaHaBJIMBACTCSI BHYTPHU CTAPTOBOI'O KBapaTa MOCJIE BHIIIOJIHEHUS 3a/1a4H.
Ipumeuanusn:

® Ha BBINOJIHEHHUE 3a7aHus poOoTy oTBeneHo 120 ¢, mocie 4ero momnbITKa 3aBepIiaeTcs;

® pasMepbl poboTa, KOHPUTYpAIHsl U PACIONIOKEHNE TATYNKOB M MOTOPOB HE MOTYT OBITh
W3MEHEHBI;

e (aHKa CYHMTAaeTCid NPABHIBHO pACIHOJOKEHHOW BHYTPH KBajJpaTa, €CIH, HAa MOMEHT
OKOHYAHUS TOTBITKH, OHA JIF000M CBOEH YacThI0 HAXOIUTCS HaJl €ro OeJIOi 4acThio;

® QayuThl HAYHCISAIOTCS 32 KXAYI0 0aHKY, KOTOPYIO POOOT CABHHYI Ha OJNMKAWIINA CHHUN
KBaJlpaT, HaXOAIIMICS HA IPSIMOM y4acTKe JIMHUHU, Ha KOTOPOM pacroJjiokeHa 0aHka (pPUCYHOK 2);

® po0OT cuuTaeTcss HaxXOIAIMMCS B 30HE CTapTa, €CiM JIIo0OH CBOEH TOUKOH HaXOAUTCS
BHYTpH Oenoro KBajpara.
Tpebosanusn Kk noauzony
1. Tlomuron mpeacraBisieT coO0i OOJNBIION KBaApaT ¢ MepekpEécTkaMu (IJIMHA CTOPOHBI KBajpaTa
IPY IPOBEPKE B CUMYJISATOPE MOXKET ObITh U3MEHEHA).
2. lllupuna nuauu — 50 Mm.
3. Pa3zmep craproBoii 30Hb1 — 300x300 Mm.
4. Pa3zmep cunero kBagpara — 200x200 mMm.

5. Pexomenayemblil BHEITHUI BUJI [TOJIMTOHA IPUBEJIEH HA PUCYHKE 1.
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. N A 5 i T
Kapma konmpona
Kon-Bo 6amios
Ne ni/m Kpurepuu onenku bamnbt
3a MOMBITKY
1 Po6oT nokunyI 30Hy cTapta 4
2 Po6ot cnBunyn 6aHKy B CHHUN KBaJpat 3x8

Po0oT ocTaHOBUIICS B 30HE CcTapTa, IMOJIHOCTBIO

BBIIIOJIHUB 3a1aHUC

MaxkcuMalibHBIN 0aJLI 35

B 3auer uger pe3yibTar nqueﬁ H3 IIOIIBITOK.

IMPAKTUKA CTAIIMOHAPHBIE POBOTH3UPOBAHHBIE YCTPOMCTBA
YcrpoicTBO XpaHeHus

Tpeooeanusn k ob6opyoosanuio

PoGoTtoTexHudyecknii KOHCTPYKTOp C 0a30BbIM HAa0OpOM CEHCOpPOB (HAOOp IOJDKEH
COJACPKAaTh KaK MUHHMYM OJIMH OaTYUK pPaCCTOAHUIA JIF000r0 THUIIA HIIH JaTYUK OCBEIICHHOCTH,
KHOMKHU (AaTYMKa KacaHusl), CBETOBBIM HHIAUKATOPOM), IIOTEHIIMOMETP HIIU YHKOJIeP, BCTPOCHHBIHN B
Motop. KommpioTep ¢ YCTAaHOBIEHHOH Cpelod NporpaMMHUpPOBaHUsS, OJWUH WIU HECKOIBKO
MOTOpPOB. byMara, KapTOH, HOKHHIIbI, KJI€H, MapKep, pydka, KapaHjaall, CKOTY.

B coBpemMeHHOM Mupe TeneoH CIy>KUT He TOJIbKO TMOJE3HBIM YCTPOMCTBOM CBSI3U, MOMCKA
U XpaHeHUs HMHPOpMAIMH, a CEepPbe3HBIM OTBJIEKAIOUIMM (AKTOpPOM, KOTOPHIH MeIIaeT
COCpeoTOUnThCs. Bam HE0OX01uMo ciienaTh yCTpOCTBO, KOTOpoe OyleT OrpaHu4YMBaTh JOCTYII K

MOOUITFHOMY TeNe(OHY Ha OIpPeIeTICHHOE BPEeMs.
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YCTpoCTBO COCTOWUT M3 KOHTEHHEpa /il TenedoHa U OJOKUPYIOIIEH MOCTYI ABEpIbl. Tak
&Ke YCTpOMCTBO CHAOXKEHO MaTYMKOM OOHapyXKeHus TenedoHa BHYTPU KOHTEHHEpa, KHOIKOM,
IIOBOPOTHBIM JIUCKOM JJIsl BBICTABJICHUS] BPEMEHHU.

Omnucanue paboTHI yCTPOICTBA

- YCTpOoICTBO yCTaHABIMBACTCS HA pabOYHil CTOJ

- Ecau B KOHTEWHEp yCTpOWCTBAa MOMECTHTH Tele(oH, JOJDKHA BKIIOUUTHCS CBETOBAs
VHAMKALS

- [Tocne pa3menienus tenedoHa B KOHTEHHEpPE, 110Jb30BaTEIb BBIOMPACT HA KAKOE BPEMs OH
XO04YeT «3a0JIOKMPOBaTh» TeNe(OH NMPH NOMOIM TOBOPOTHOIO JUCKa C HU(ppaMH (U3roTaBIUBAETCS
CaMOCTOSITENBHO). J{nana3oH BpeMeHHU, KOTOPbIM MOYKHO BBICTAaBUTh IIPU MOMOLIM JucKa 2-20 MUH
(151 TectoB pocTato4yHo 2-20 cek)

- Ilocne HaxaTusg Ha COOTBETCTBYIOLYIO KHOIIKY, KOHTCHHED 3aKpbIBA€TCS U OTKPOETCS
TOJIBKO 4Yepe3 3alaHHOE BpEMS

- Ecnin Bo Bpemst Ha)kaTusi KHOTIKM Telle)oHa He OBUIO B KOHTEHHEpE, KPBIIIKA HE JOJDKHA
3aKpbIThCS

- YCTpoiCcTBO MOKET COZIEPKaTh JII000€ KOJMYECTBO AATYMKOB U MOTOPOB

KonTeiiHep M KpbllIKa MOTIyT ObITh BBIIOJHEHbI U3 KOHCTPYKTOpa W/WIM KapTOHA C
IIPUMEHEHUEM CKOTYa U KJIesl
Metonka TeCTUpOBaHUsL YCTPOMCTBA:

YCcTpoHCTBO pa3MeIIaeTcsl Ha CTOJIE U NPUBOAUTCS B AeiicTBHE. MI3HadanbHO B KOHTEMHEpe
YCTPOMCTBA HUYETO HET.

[Tonb30Barens pa3memiaer TeaeQoH B KOHTEHepe, a 3aTeM BbITackuBaeT TenedoH. B ato
BpeMsl JIOJDKHA CHayaja 3aropeThcsi, a IOTOM IIOTacHYTh CBETOBas WHAUKauus. Pesynbrar
bukcupyercs

[Tonp3oBarens pa3meniaer TeaedoH B KOHTEWHEpe, 3aTeM BBICTABISET Ha JUCKe «4
MUHYTBI» U HA)KMMaeT Ha KHOMKY. Pe3ynbrar ¢pukcupyercs

[Tonb30Barens pa3melaeT TeaedoH B KOHTEHHEpPE, 3aTeM BbICTABIIAET Ha AUCKE «12 MUHYT»
U HOKUMAET Ha KHOMKY. Pe3ynbTar ¢pukcupyercs.

[Tonp3oBarens pazMmemaer TeiaedoH B KOHTEHHepe, 3aTeM BBICTABIseT Ha AUCKEe «18 MHUHYT» H
Ha)KMMaeT Ha KHOMKY. Pe3ynbrar ¢pukcupyercs.

Ha BeImosHeHrEe NpakTHUYECKOTO 3aJaHUs ydallemMycsi OTBOAUTCS 45 MHUHYT. 3a 3TO BpeMs
y4daliemMycsl IpeJoCTaBIsAeTCsl 2 MOMBITKH. YYaluiicss MOXKET U3bABUTh O CBOEM KEJIAaHUM CIENIaTh
3a4EeTHYIO TOMBITKY B J1I000€ BpeMs. BpeMs TecTupoBaHus HE BXOAMUT BO BpeMs MOJATOTOBKH (45
MuH). Ecnu mo ucredeHne BpeMEHM NOJATOTOBKM YYalllUHCS HE claeial HU OJHOW IOMBITKH,

MMPOU3BOJAUTCA Cpa3y ABEC IMOMNBITKH ITOAPS.
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B uToroBslii pe3ynbTaT UAET JIy4ilas HOMbITKA U3 ABYX.

Kpumepuu OUECHKU

Ne HeiicTBue bannst

VYCTpoWCTBO BBINOJHEHO AaKKypaTHO, 0e3 TpyObix Hapymenuid. Bce neramu
1 | ycTpoiicTBa 3aKpeIuleHbl, HCIOJb30BAHbl KOMIIOHEHTBI, HEOOXOAMMBIE  JUIs 5

3asBJICHHOI'O (bYHKHPIOHaJ'Ia

BrimonneHn koHTeliHep ans TenedoHa. YYACTHUK HCIOJIB30BaN JIOTIOJHUTEIbHBIC

MaTepuraibl HIOMUMO KOHCTPYKTOPA JJIAA U3TOTOBJICHUS KOHTeﬁHepa HJIN KPBIIIKKU

HpI/I IIOMCIICHUHU TGJ'IC(I)OH& B KOHTefIHep 3aropacTcsa CBETOBasA MHAHUKAIUA

4 | IIpu nzBneueHnu tenedoHa U3 KOHTEHHEpa MHIUKAIUS TaCHET

[Ipn HaxkaTuM HA KHOMKY Telie(hOH B KOHTECHHEpE OJIOKUPYETCs a 3aTeM KOHTEHHEp

OTKPBIBACTCS, IPCAOCTABIIASA JOCTYII K TeJ'Ie(bOHy

6 | Bpems OJIOKMPOBKH COOTBETCTBYET BPEMEHH, BBICTABIIEHHOMY Ha JIUCKE 8

YcTpolicTBO MOXKET paboTaTh aBTOHOMHO M KOPPEKTHO IMPOJOJIKHTEIBHOE BpEMS.
banner 3a oannvui xkpumepuii mozym evicmagnenvl yacmuuno (-7 na ycmompenue
npogepsiowjeco.  Ilpodondxcumensnocms — pabomvl  Modcem — 3a8ucemv  Om

MexXaHuyeckou u I’lpOZpCZMMHOI/Vl yacmu.

Uroro 35

B 3auer uger pe3yibTar nqueﬁ H3 IIOIIBITOK.

CrauuoHapHoe yCTPO#CTBO Uil yIPaBJIeHUsI CBEeTOAMOA0M U cepBOJABHIaTesemM
3aganue 1719 IKOJBHOIO 3Tana B CHMYJsiTOpe, 9-11 Ki1accsl
[Toctpouth cxemy (PHUCYHOK) B CHUMYJATOpe WOKwi.com M HamucaTb HpoOrpaMmy Jist
MUKPOKOHTPOJUIEpPA, KOTOPask BBIIIOJIHAET CIEAYIOLUE 1eHCTBUS.
o [luknuuecku U3MEHSET COCTOSIHUE CBETOIMO0/1a (MUTAET CBETOIMO/IOM) C IIEPHOIOM PaBHBIM
2000 mc u ckBakHOCTBIO paBHOM 2 (cBeToanoa 1000 mc BkitodeH U 1000 MC BBIKITIOUEH).
e [locne Haxkatus Ha KHONKY S| MeEHseT NepHoj] HM3MEHEHHs COCTOSHHS CBETOAMOJA
CJIETYIOIIUM 00pa3oM:
o mocie neporo Haxarus nepuoj 1000 mc (500 mc BxirodeH U 500 Mc BBIKITIOUEH);
° mocine Broporo Haxatus nepuoa 500 mc (250 mc BkitoueH u 250 MC BBIKITIOUEH);
o mocne Tperbero Haxarus nepuon 2000 mc (1000 mc Bkmtoyen u 1000 McC BBIKITIOUEH,
HCXOJHOE COCTOSIHUE).
e lcmonw3ys 6mbmoTeky Servo.h ynpasisieT CepBONPUBOIOM CIIEAYIONIUM 00pa3oM:

° B KpaWHMX IOJOXEHHAX mnoreHuuomerpa R1 Bam cepBonpuBoma M1 wmmeer kpaiiHue

140




HIOJIOKECHMUS,

° MIOJIOKEHMsI Bajia cepBolnpuBoja MeHsercss oT 0° no 180° mponopHHOHaNbHO MOJIOKEHHUIO
HOJI3yHKA NOTEHIUOMETPA;

° yIpaBJIEHUE CEPBONPHUBOJIOM IPOUCXOJUT B pPEAJTbHOM BpPEMEHM M HE 3aBUCUT OT

NEPCKIOYCHUA COCTOSTHUH CBE€TOAMOAA.

§ S SuC— ————

Pucynok. Dnextpuyeckasi NpuHIUINAIbHAS CXEMa

Z[J'ISI peUICHUsA U CAaYU 3aJaHU HCO6XO,Z[I/IMOZ

e 3aiiTu Ha caiiT https.//wokwi.com/projects/new/arduino-uno 6e3 akkayHTa;

® [OJYYHTh CCHUIKY Ha MPOEKT 4yepe3 MEHI0 Share, Ha3BaB ero MMEHEM CBOETO aKKayHTa
(mmdpa ydacTHUKA), COXPAHUTH CCBUIKY BO BPEMEHHOM TEKCTOBOM (ailie asi CTpaxoBKH OT
cilyyaifHOM mepe3arpy3ku KOMIIbIOTEpa;

® BBINIOJHUTH 33J[aHNE;

® COXpPaHHTh apXMB MOJYYCHHOTO pelieHus Yepe3 myHKT MmeHro Download project ZIP;

® [OJIyYnTh (PUHATIBHYIO CCHUIKY Ha MPOEKT uepe3 MeHro Share, Ha3BaB ero HMEHEM CBOETO
aKkayHTa (Iudpa yJyacTHUKA);

® 3anoJHUTH SHAeKC-hopMy A craun 3aganus. [[pUItoKnTh ClieayroImue TaHHbIe:

= KJIAcC, 32 KOTOPBIH BBIMTOJHSETCS 3aJaHue,

* TOJYYEHHBIH OT OpraHu3aToOpa akKayHT (mudp),

* CCBUIKY Ha IIPOEKT,

= ZIP-gaiin c apX1BOM MOJIyYEHHOTO PEIICHHUS.
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IMPAKTUKA MAHUITYJIAIIUOHHBIE POBOTHI, 3AIAHUE
JJI51 7-8 NJIN 9-11 KJIIACCA

Po6ort ycranoBiieH Ha moBepxHocTH nmonurona. [lepen po6orom B cexrope 180 rpagycoB HaHECEHBI
nBe nyru — paguycom 120 mm m 200 mMm. Ha kakmoit ayre o003HAY€HO S5 MO3HUIMKA YCTAaHOBKH
nepeMeniaeMbiX 0ObEKTOB.

Ha kaxmoit ayre ciydaiiHbIM 00pa3oM yCTaHaBIUBAIOTCSA IO J[Ba IEPEMEIIaeMbIX OOBEKTa B
no3uuu ans Hux. I[lepemerniaemple OOBEKTHI MOTYT OBITh JBYX JIFOOBIX KOHTPACTHBIX IBETOB
(Harpumep, YepHOTo U OENI0r0), KOTOPhIE OAHO3HAYHO OMPEIEINIAI0TCS JaTYUKOM podoTa.

PoboTy HEoO0X0auMO mepeMecTUTh OOBEKThl YEpPHOro I[BETAa B JIBE€ JIEBbIE OT HEro IMO3ULUU

YCTaHOBKH OyrH paaunycoM 120 MM u Oenbie 00BEKTHI B JIBE MPABhIE OT HETO MO3UIUU YCTAaHOBKHU

nyru paguycom 200 mm. !

Q N

Kapma konmpona

Kon-Bo
Ne 0aoB
Kpurepun onenku bannsr
n/n 3a
HOTIBITKY
1 | PoGot nonHsn XoTst Obl OAMH KyO HaJl HOBEPXHOCTHIO 5

PoboT nepemecTii1 o1uH Oenblil UK YepHbIN KyO Ha HYKHYIO IYTY.
2 | BeprukanbHast mpoeKLus MEPEMEIIEHHOr0 KyOa KacaeTcs 2x5

MEepeCeKacTCs C JIMHUEH Ayru

BeprukanpHas mpoekius Kyda kacaeTcss TpeOyeMoi mo3uiuu

YCTaHOBKH

MaxkcuManbHbBIA 0aiut 35

B 3auer uger pE3ybTaT nqueﬁ N3 IIOIIBITOK.
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ITPAKTUKA ABTOHOMHBIE BIUVIA (MYJIbTUPOTOPHBIE JTPOHBI), 7-8 K/JIACC

3aoanue

y‘laCTHI/IKy HCO6XOIII/IMO HalmucaTtb MmnmporpamMmy IJisd KBaApOKOHNTEpa I MpOoJjieTa 10 HECKOJIbKHUM

TO4YKaM C HOC&,Z[KOﬁ " B3JICTOM.

Ycnoeua

3oHa 1 — 30Ha cTapTa, (CM. pUCYHOK). Bce TOuku BepTHMKaIbHOM NMPOEKLUMH KBAaIPOKOITEpa MpuU

CTapTe JOJDKHBI ObITh BHYTpH 30HBI 1. [Tocankoil cunraercs ¢akt xacanus Jr000i 4acTH KomTepa

IOBEPXHOCTH.

[Hects KyOOB pacIoOKEHbI APYT HA Apyre B 30HaxX 1-4:

3oHa 1 — 0 xyOoB

3oHa 2 — 2 xyba

3oHa 3 — 1 ky0

3oHa 4 — 3 ky0a

3adauu ona konmepa

Banerers 3 30ub1 1 U cecTh B 30HE 2.

Bsnerers U3 30HBI 2 U CECTH B 30HE 3.

Bsnerers u3 30HBI 3 U cecTh B 30HE 4.

Banerers 3 30Hb1 4 U cecTh B 30HE 1.

Pucynok. ITonuron

Kapma konmpona

Kon-Bo
Ne
Kpurepuu oneHkun basbr 6aoB
n/n
3a TOIBITKY
1 | Konrep aBTOHOMHO MOJHSUICS HaJl TOBEPXHOCTHIO 3
2 | Komrep KocHyIICsl BepXHEW TOBEPXHOCTH KyOa 2, 3 wiu 4 3x3
3 | Konrep mpusemimics Ha KyO 2, 3 uiu 4 1 OCTaHOBHJI BUHTHI, 5x3
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OCTaBasACh HA €r0 BEPXHEH MOBEPXHOCTH

KonTtep kocHysCS HCXOAHOM MO3UIMH TTOCTIE BBITIOIHEHUS JIF00O0H

4YaCTH 3aJlaHUs Ha HCHYJICBBIC 0aJIIbI

KonTep IMPU3EMIIWIICA HA UCXOJHYIO IMO3UIIUIO 1 OCTAHOBHJI BUHTEI,

OCTaBasICh Ha €€ MMOBCPXHOCTHU

MaxkcuMalIbHBINA 0aJlI 35

B 3auer uzer pesynabTat Jydliei U3 MONbITOK.

INPAKTUKA ABTOHOMHBIE BIUIA (MYJbTUPOTOPHBIE /IPOHBI), 9-11 KJTACC
3aoanue
VY4acTHUKY HEO0XOAMMO HaIlucaTh MporpamMmy JAJsi KBaJpOKONTEpa Ul MPOJieTa O HECKOJIbKUM
TOYKaM C IIOCAIKOU U B3JIETOM.
Ycnoeua
3oHa | — 30Ha crapra. Bce TOUkM BEpTUKAIbHOW NMPOEKIUH KBAIPOKONTEPA MPHU CTAPTE IAOJKHBI
ObITh BHYTpH 30HHI 1. [Tocaakoii cunraercs ¢akT KacaHus 1000# yacTu KonTepa NOBEPXHOCTH.
[lects KyOOB pacroyioKeHBI CIydaifHBIM 00pa3oM JApyr Ha apyre B 30Hax 1-4, B kommuectse ot 0

10 3 IIT B CTOIIKE.

Pucynoxk. ITonuron

3adauu ona konmepa

B3nereTs u3 30HEI 1 1 cecTh B 30HE 2.
B3znerers u3 30HBI 2 1 CECTh B 30HE 3.
B3znerers u3 30HEBI 3 U cecTh B 30HE 4.

Bsnerets u3 30861 4 U cecTh B 30HE 1.
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Kapma konmpona

Kon-Bo
Ne
Kpurepuu onenku Baer 6amioB
n/m
3a MOMBITKY
Konrep aBTOHOMHO MOJHSUICS HaJ| IOBEPXHOCTHIO 3
Konrep kocHyiicst BepxHel moBepxHOCTH KyOa 2, 3 wim 4 3x3

Konrep mpuszemnuics Ha kyO 2, 3 wid 4 W OCTAaHOBWJI BHUHTHI,

OCTaBasACh HA €r0 BEPXHEH MOBEPXHOCTH

KonTep KOCHYIJICA HCXO,I[HOfI IIO3HMIMHU ITOCJIC BBIIIOJIHCHUA JII000I

4YacCTH 3aJlaHus Ha HCHYJICBLIC 0ab!

KonTep IMPU3EMIIWIICA Ha UCXOJHYIO ITO3MIHUIO U OCTaHOBHUJI BUHTHI,

OCTaBasICh Ha €€ MMOBCPXHOCTHU

MaxkcuMalbHBINA 0aJll 35

B 3auer uzer pe3ynbrat Jydnien u3 nOnbITOK.

IIpuMepbI poOOTOTEXHNYECKHUX MPOEKTOB
MMPOEKT «AATEJI»

Ipoekt «/lsiTe’» — MaHUIYAATOP HAa OCHOBE 3BEHBEB C YIPABIIEMBIM H3rHOOM (CM.
PUCYHOK), ObUT HpPEJICTaBICH Ha MYHMIIMIIAILHOM, PErHOHATBHOM M 3aKIIOYUTENILHOM JTamax
BcOIIl no tpyay, npoduis «PobotoTexuuka», 2024/25 yu.r. (ABTOp mpoekTa cTaia modeanTenem
3aKJII0YUTENBHOrO dTana cpeau 11 knaccoB. Hpopmanus o npoekTe myOJIMKyeTcsl ¢ pa3peleHus

aBTOpa M PYKOBOJUTEIS ITPOEKTA. )

Pucynoxk. IIpoekt «Jlsaren»

145




Ilenpro TpoeKTa CTajao Co3JaHuE JEHUCTBYIOMIEH MOJETu poOOTa-MaHMITYJISTOpa Ha 0aze
3BEHbEB C YIPABISEMBIM H3rHOOM, MMEIOIIEr0 BO3MOXKHOCTh YCTAaHOBKM BHYTPb DPa3JIMYHBIX
w1aTopM C OrpaHUYEHHBIM MPOCTPAHCTBOM, CIIOCOOHBIM IEpeMeIIaTh 0OBEKTH ¢ BU3YaJIbHBIMU
METKaMH B aBTOHOMHOM U JIUCTAHLIMOHHOM PEXHMaX, a TAK)Ke U3MEHSTh CBOIO JJIMHY BHE KOpITyca
YCTPOMCTBA U MOJIHOCTBIO BCTPAaUBaThCs B HEr0. B posu Kopiyca BBICTYNAET I€MOHCTPAlMOHHBIN
CTEHI.

B mnosicHuTenbHON 3anucKe K IPOEKTY aBTOP OMMCAll HPEINPOEKTHOE HCCIEAOBAHUE U
IpolecC NPOEKTUPOBAHNUS, U3TOTOBJICHNUS, IPOrPAMMUPOBAHUS, OTIAIKA U MOAU(DUKALIUN TIPOEKTA.
bbua cobpana u npoaHanu3upoBaHa nHpopManusa 00 aHajIorax MaHUIYJIATOPOB Ha 0a3e 3BEHBEB C
YIpaBJIAEMBbIM HM3THOOM M CHOPMYIHMPOBAaHA KOHLEMIMAS NPOEKTa, HA OCHOBE KOTOPOW OBLIO
c(hOopMyJIMPOBAHO TEXHUUYECKOE 3aJaHHE JUIsl AEMOHCTPALIMOHHOTO CTEHa THOKOI0 MaHUITYJISATOpA.
DJEeKTpOHHAsl COCTABJIAIOINAsl MPOEKTa MPEJCTAaBICHAa CXEMOHM 3JIEKTPHUUYECKOW CTPYKTypHOH D1,
TabauIed ¢ 000CHOBaHUEM BbIOOpA JIEKTPOHHUKH Ul MIPOEKTa, pacueTaMyd BPEeMEHU aBTOHOMHOMN
paboThl U3AETUS U CXEMOW 3JIEKTPUUYECKON NMPUHIMNHAIBHON D3 Juisl MaThl HABECHOIO MOHTa)Ka
coOCTBEHHOM pa3pabOTKU. ABTOpPOM OIKMCaH MOWIAroBblil mporecc npoektupoBanuss B CAIIPe
KOHCTPYKLIMM M MEXaHM3MOB U3Jenus, U pacuera nmpoduiei 3y0uareix nepenad. IIporpamMmHoe
o0ecrieyeHue, CO3JaHHOE aBTOPOM JJIsi IPOEKTa, COCTOMT U3 MpOrpamMMbl JUIs KaMepbl
KOMITBIOTEPHOTO 3peHHusl (peajm3yeT OOpaTHYIO CBSI3b IS HaBHTalud pabodyero opraHa
MaHUIYJISATOpa B IPOCTPAHCTBE IO IIBETOBOMY MpHU3HAKY), OMOIMOTEKa M yIpaBiIeHUS
MOJIOKEHUEM CXBaTa MaHMIyJsATOpa (MeTozsl A nepemenieHus no ocaM Ox u Oy B IIIOCKOCTH
KaMephbl), IporpaMMa yrpaBJIeHUs] MaHUITYJIATOPOM (pealn30BaHbl 2 pexXrMa - aBTOHOMHas padoTa
Y TUCTAaHIIMOHHOE YIIPABJIEHUE), IPOTOKOJI IEPEeJaun JaHHBIX JIJIS1 IUCTAHI[MOHHOTO YIIPABIICHUS.

ABTOpPOM NPEJCTABIIEHBI CCHUIKH Ha PETIO3ZUTOPUN ¢ (aililaMu poeKTa:

https://qithub.com/L apchik-RT C/construction-manipul ator

https://qithub.com/L apchik-RT C/firmware-manipul ator.

IMossicanrenpHag 3amucka — https://disk.yandex.ru/i/xikDvbiukdllzw

ITrakar mis cregnoBoi 3amutsl — https://disk.yandex.ru/i/nNvp 2bDt-9jEw
INPOEKT «KATIOHIA 2.0»

IIpoexktr «Katoma 2.0» — poGOT Uis OTIAAKKM aNrOPUTMOB HaBUTALMM IO pa3METKe,
pacro3HaBaHUIO W TPAHCIOPTUPOBKU OOBEKTOB (CM. pUCYHOK). IIpoekT Obul mpesncraBiieH Ha
MYHUIIMIIAJILHOM, PETHOHAIBHOM W 3akimounTenbHoM 3Tane BcOIl mo TexHomoruu, npoduib
«Pobororexnuka» B 2022/23 yu.r. (ABTOp MpOEKTa CTall MOOEAUTENEM 3aKIFOUYUTEIBHOTO JTara
cpeau 11 kmaccoB. MHpopmanys o npoekTe MyOJUKYeTCsl C pa3pelieHns: aBTopa U PYKOBOIUTEIS

MIPOEKTA.)
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Pucynoxk. ITpoekt «KaTtroma 2.0»

JlaHHBIM TPOEKT sIBIIETCS MpUMEpoM poloTa A copeBHOBaHUU. BakHo, 4TOOBI Lesb
IPOEKTa TAaKOTO THUMa ObUTa CHOPMYIMPOBAHA OTHOCHUTEIBHO AKTYAIbHBIX 337a4 COBPEMEHHOMN
POOOTOTEXHHKH, a TaKXKe OBLIH MPEATI0KEHBI CIIOCOOBI MPAKTUYECKOTO IPUMEHEHHUSI U 3HAYUMOCTH
COPEBHOBATENILHOIO po0OTa 32 MpejielaMi COpeBHOBaHUM. ABTOp mpoekTa «Kartromia» nokasbsiBaet
CBSI3b C JIOTUCTUYECKMMU POOOTaMHU M HEOOXOAMMOCTb OTPAOOTKHM AJITOPUTMOB HABUTALUHU I10
pa3MeTKe I CKIaICKUX POOOTOB.

ens npoekta «Katroma 2.0» 3akitodaercs B CO3JaHUM MOOWIBLHOTO PoOOTa ¢ 3aXBaToOM
JUIS OTJIAJKU QITOPUTMOB HaBUTAIIMH 10 3apaHee HAHECEHHOH I[BETOBOM pa3MeTke (4epHOM JTMHUU
C 3eJeHBIMM MapKepaMH Ha IEepeKpecTKax) ¢ HeOOJBIIMMHU MPENmsITCTBUSAMH, MOUCKAa OOBEKTOB
paznu4HON (QopMbl (IIapUKOB M KyOMKa) Ha y4eOHOM copeBHOBareinbHOM monurone RoboCup
Rescue Line.

B mosicHuTenbHON 3ammMcKe K TPOEKTY aBTOP IPOBET TMPEANPOEKTHOE HCCIEAOBaHHE,
OMucall MpoIecC NPOSKTUPOBAHNUS, U3TOTOBJICHHUS, IPOTPaMMUPOBAHU, OTIAIKU U MOAM(UKALNI
npoekTa. bl mpoBesieH aHaIM3 aHAIOroB, C/AEIaHbl BBIBObI, HA OCHOBE KOTOPBIX MPOU3BOJMIIOCH
nanpHelee mpoekTupoBanue. TakKe pacCMOTPEH paHee CO3AaHHBIA aBTOPOM IPOTOTHIT U3JIENHS,
BBISIBIICHBI HEJTOUETHI M MTPEIOKEHBI PEIICHHUS.

[IpuBeneHo moapoOHOE ONMUCaHME MPOSKTHPOBAHUS  KOHCTPYKIHMHM  IPOEKTa, K
0COOEHHOCTSIM KOHCTPYKLIMM MOYKHO OTHECTH OPUTMHAJIbHYIO KOHCTPYKIIMIO MEXaHU3Ma 3axBara,
co3laHue COOCTBEHHOTO CEPBOMPUBO/A JICOCNKH, a TaKXKe MPOSKTUPOBAHHE HECYIIEH pambl JJIs
W3TOTOBIICHHS U3 JIMCTOBOTO METaJIA.

ABTOpOM ObUIa COCTaBJIEHA CXEeMa JJIEKTpUYECKas CTPYKTYpHas. DJIEKTPOHHUKA MpPOEKTa
IpeJCcTaBjIeHa OMHMCAaHHEM C OOOCHOBAaHMEM BBIOOpa KaXJ0T0 M3 KOMIIOHEHTOB. [lng mpoekra

aBTopoM Obutu paspabotanbl B CAIIP Tpu muarel: MatepuHCKas, IjlaTa yHpaBlIeHUS MOTOpPaMU,
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1iaTa JaTYMKOB OCBEIIEHHOCTH U 1[BeTa. [[7st KaXk[10¥ U3 miIaT mpecTaBlieHa cXeMa dJIeKTprudecKas
MPUHIUITAATBHBIME D3,

[IporpammHoe obecrieuenue, CO37aHHOE aBTOPOM ISl IIPOEKTA, COCTOUT M3 MPOTPAMMBI JJISt
OCHOBHOTO MHUKPOKOHTpoJUIepa (MMEET CTPYKTYpy KOHEYHOIO aBTOMAaTa, COCTOSHUSI KOTOPOTO
MEHSIIOTCS MpU cpabaThIBAHUM OIPEACTICHHBIX YCIOBHH (MEpeKpecTKa, HAIUYUS MPENSTCTBUS U
Jpyrux)), MporpamMMmbl JJIsi KaMepbl KOMIBIOTEPHOTO 3peHHs (peanu3yeT OOpaTHYIO CBS3b IS
HaBUTauu podoTa 1O pa3MeTKEe), pEeaJM30BaHO YIpPABICHHE MEXaHM3MOM 3axBaTa C
ucnonp3oBanuem [IN/[-perynsaropa u 3amuTod ABUraTeied OT 3acTpeBaHUA W IEeperpeBa C
UCIIOJIb30BaHUEM OOpaTHOM CBS3M OT JAaTyuMKa TOKa. Takke aBTOPOM pPEaTu30BaHbl pa3linyHbIC
(GWIBTPHI TaHHBIX Ha KaXKIOM M3 IPOrPaMMHUPYEMBIX MOAYJIEH MPOEKTa.

TToscuurenpHas 3ammcka — https://disk.yandex.ru/i/JG510L INRnaZnw

DiekTpoHHas Mpe3eHTanus npoekrta — https.//disk.yandex.ru/i/IMyK _d6DXqtpbw
MPOEKT «BATAPEMKHUH»

[IpoekT «batapeiikua» — ycTpoMCTBO AJisi cOOpa U COPTUPOBKH OaTapeek 1Mo ypoBHIO 3apsiaa
(cMm. pucynok). IIpoekT Obul mpeacTaBieH Ha 3akiatoudtensbHoM 3Tane BcOIll mo TexHomoruwm,
[Mpodunp «Pobotorexuuka» B 2023/24 yu.r. (ABTOp mpoekTa crai mpusepom cpeau 10 Kiaccos.

Wudopmarnius o npoexTe myOIuKyeTcs ¢ pa3pelieHus: aBTopa U pyKOBOJUTENS TPOEKTA.)

Pucynoxk. IIpoekt «barapeikun»
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[IpoekT sBisieTcs aBTOMAaTU3UPOBAHHBIM YCTPONCTBOM. ABTOPOM BBISBIIEHA aKTyaJbHas
CoLMaJIbHAs U JKOJIornyeckas mpolieMa — Ha JaHHbBI MOMeHT B Poccum BbIOpachiBaeTcs Oosiee
MILIHapaa O6aTapeek B rofl, IPH 3TOM, TOJIBKO MOJOBUHA M3 HUX JCHCTBUTEIHHO pa3pspKeHa U He
MOJeT ObITh Oouiblile Mcrosb30BaHa. [IpoekT HaueneH Ha TO, 4TOOBI NepecTarh nepepadaThiBaTh
Oarapeiiku, KOTOpbIe OBUIM MCIIOJIB30BaHbI HE /IO KOHIIA.

YcTpoiicTBo copTupyeT OaTtapeiiku Ha 3 KaTeropuu:

1) Pa3psiokeHHbBIC — OHU OTIPABISIOTCS HA YTHUIIU3AIIHIO;

2) barapeiikn ¢ cpeiHMM 3apsjIOM — MOTYT YCTaHAaBIMBATbCS B YCTPOMCTBA C HHU3KHM
HHEPromnoTpediieHueM, TaKie KaK MyJIbThl, Yachl U T.J.;

3) 3apspKeHHBIE — MOYXKHO HCIOJIB30BATh B JIFOOBIX YCTPOHCTBAX.

Jlyist TOro 94TOOBI BOCIIOJIB30BATHCS YCTPONUCTBOM, TOCTATOYHO TOJIOKUTH B HETO OaTapeiky.
3areM, YCTpOMCTBO aBTOMATMYECKH HM3MEpUT 3aps] Oarapeilku M pacnpeieiuT €€ B HYKHBIH
KOHTENHED.

YcerpoiicTBo pabotaert ot cetu 220B.

s co3gaHust ycTpoilcTBa aBTOpPOM ObUI  CHPOEKTUPOBAH KOPIYC M3 JIOCTYIHBIX
MaTepuajioB — (haHepa M IUIACTUKOBBIE NETajM, HaleyaTaHHble Ha npuHTepe. Ocoboe BHUMaHUE
OBLIIO YJEJIIEHO MEXaHU3MYy COPTUPOBKM M IPOBEPKU YPOBHS 3apsija BBUAY OTCYTCTBHUS MPSIMOIO
a”ayora. /[ns Hajge)xHOM KoMMyTalMM pa3pa0oTaHa M M3rOTOBJEHaA IedaTHas muata. Hamumcana
porpaMma, IpelycMaTpuBarollasi BEJCHUE CTaTUCTUKM, OIPAaBKy Ha CepBep, 3allUTy OT
3acTpeBaHUNl M OOHApy)KEHHE HEIITAaTHBIX CUTYaluil. YCTpoHcTBO ObUIO anpoOMpOBaHO Ha
npoTskeHuu rojga B oguce kpynHo [T kommanuu. Beimo mpHHSTO perieHne o BBITYCKe
npeacepuiftHoro oopasia.

JIOTUHCTHYECKAS CUCTEMA «ITABYK»

ITpoext «Jloructuueckas cucrema «PAVUK» — Cucrema TpaHCHOPTHPOBKHM HEOOJIBIIUX
IPy30B IO CTEHaM U MOTOJKY (CM. pUcyHOK). [IpoekT ObuI peacTaBiIeH Ha 3aKII0UYUTEILHOM 3Tarie
BcOIIl mo Texunonmoruu, npodunb «Pobotorexnuka», 2023/24 yu.r. (ABTOp NpOEKTa cral
nobeautenem cpenu 11 xnaccoB. MHpopmanusa o npoekTe MyOIMKYyeTCsl ¢ pa3pelieHus aBTopa U

PYKOBOJUTES MPOEKTA.)

Pucynok. Jloructuueckas cucrema «llaByx»
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Cocrout u3 poOOTa, CHCTEMBI PEIbC W CTPEIOK JUIsi CMEHBI myTel. PobGoT obmamaer
MPKUMHOM CHCTEMOM U CTIeUaIbHO U3TOTOBICHHBIMU BaJTMKaMU IS YAEepKaHus Ha penbcax. OH
OIpE/IENIAET CBOE IOJIOKEHUE M CKOPOCTh Ha IYTAX IPU IOMOILM CHUCTEMBI KOMIIBIOTEPHOIO
3peHusl, MOAIEP)KUBAET MOCTOSTHHYIO CBSI3b C CEPBEPOM.

[Ipenmonaraercs UCHOIB30BAaHUE CHCTEMbl B MPOMBINUICHHBIX IOMEIIEHUSX, a C
MOCIIEAYIOMIEH TOpabOTKONW — BO MHOTHX cdepax, I/ie MOKET TpeOoBaThCs OECIUIOTHAS JOCTaBKa
Ha HEOOJIBIINE PACCTOSIHUA: B PECTOPAHAX, JIOMaX, CKJIaJaX U MHOKECTBE JPYTUX.

YyacTHUKOM ObLTa TIPEJIOKEHA OpUTHHAIBHAS KOHCTPYKIIUSA, cipoekTupoBanHas B CAIIP,
JUISL pelIeHus poOJIeMbl, BBISIBICHHON BO BpeMs uccienoBanus. [letanu Obutn Haneyatansl Ha 3D
npuntepe. CrnpoekTUpoBaHA »>JEKTPOHHAs IeyaTHas IUlaTa i KOMMYTAIlMU 3JIEKTPOHHBIX
KOMIIOHEHTOB. POOOT ocHallleH AByMs KaMepaMu IO pa3Hble cTOpoHbl. Kameps! cuntbiBatoT QR-
KOZbl, PAcCIOJOXKEHHBbIE Ha pelibcax, 4YTO MO3BOJAT POOOTY OJHO3HAUHO OINPEAENsATh CBOE
MOJIOKEHWE M OpHeHTaluuo. B cioyyae HE0OXOIMMOCTH YCTPOHCTBO BKIIOYAET IOJACBETKY.
O0paboTka HHPOPMAITUH C KaMep OCYIIECTBISETCS MUHU-KOMIIbIOTepoM Raspberry Pi Zero 2W Ha
6opty. IlnanupoBanue nepemeleHuss HECKOJIbKUX YCTPOMCTB U yIIpaBJI€HUE TIOBOPOTHBIM KOJIECOM
JUIsL TIEpeBOJia YCTPOWCTBA Ha JIPYrHe PENbChl OCYILECTBISETCS BHEIIHHM CEPBEPOM Ha OCHOBE
koHTposiepa ESP32. CBsA3p Mexay cepBepoM M TPAaHCHOPTHOM TEJIEKKOW OCYLIECTBIISIETCS MO

WiFi.

4. Ilpumepsl 3aganuii no npopuiaro «Muapopmannonnas 6e30M1acHOCTDH)

IIpumep 1. 3ananust Ha 02a30BY10 TEXHHUYECKYI0 TPAMOTHOCTD B 00JIaCTH CeTeil U CHCTEeM.
AJZIMHHHCTpPAaTOpPOM ceTH B TepMmuHane Linux BBeneHa ciemyromas komanma: ping -w 10 yaru.
KaxoB pe3ynbrar ee BBHITTOJTHEHUS ?

1. npoBepka coeaunenus Oynet BoimonHAThC 10 cexynn. [Tocne uero ping 3aBepuT paboty

2. mpoBepka coeuHeHus Oyaer BoINONHATHCA 10 Mummucekyna. Ilocne vero ping 3aBepuiuT
pabory

3. pa3mep OTHpaBISIEMbIX TTAKETOB JIJIs IEPECCHIIK U (Size) ctaHeT paBeH 10 Gaift

4. Bpems akTyalbHOCTH nakerta (ttl) craner pasen 10

IIpumep 2. 3aganusa Ha padoTy € 3allIUIIEHHBIMH NIPOTOKOJIAMH U CUCTEMAaMHM.
Kak Ha3pIBaeTCsl KIMEHT-CEPBEPHBIM IMPOTOKOJ, OOECTeUMBAIOUINI ylaJeHHOE YIpaBleHUe
cereBbIMH ycTpoiicTBamu B peskume CLI, Ho npu stom HE nmdpyromumii nepenaBaemble JaHHBIE B
YCTaHOBJIEHHON cecCUH?

1. Telnet

2. RDP
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3. VNC
4. SSH

Hpumep 3. 3aganuss Ha padoTy ¢ WTATHBIMH CHCTEeMaAMH 3alIUTHI HHPoOpManuu H
HHCTpyMeHTamu obecnevyenusi 6ezonacHocTu B OC Linux.
Kakoli koMaHJ0lf MOKHO 3alpeTUTh NOJKI0UeHHe MamuHbl ¢ [P-anpecom 192.168.26.15 k SSH-
cepsepy?

1. iptables-A INPUT -s192.168.26.15 -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 -s192.168.26.15 -ptcp--s  port ssh -j DROP

4. iptables-A OUTPUT -d 192.168.26.15 -p tcp --dport ssh -} DROP

Kakue meppl 6€30macHOCTH MOT'YT OBITh PUMEHEHBI 11 3amuThl T ataku ARP Spoofing B Linux?
5. Hcnonp3oBanne quHamudeckux ARP-3ammceit
6. Hcnonb3oBanue crarnueckux ARP-3amuceit
7. Orxmouenue DHCP-cepsepa
8

. Hcnons3oBanue VPN

HpnMep 4. Saz[amm Ha aKTYAJIbHbIC ATAKU U YA3BUMOCTH.
Kaxkoii Tunm araku HCIIOJIB3YET 3JIOYMBIIIJICHHUK, KOI'Ja OH OTIIPAaBJISAACT B CCTb ICMP-nakeTsI ¢
O4YEeHb OOJIBIINM pazMepoM?
1. ARP Spoofing
2. POD
3. Zero Day Attack
4

DNS cache poisoning

UYro o3nauaer ataka "Man-in-the-Middle" (MITM) B koHTeKCTE 6E30MaCHOCTH CETH Ha TUIaThopme
Linux?

1. BueapeHue BpeJOHOCHBIX IPOTPaMM B SAPO CUCTEMBI

2. Otka3 B 00CITy’)KUBAaHUH ayTEHTH()HUKAITHN

3. TlepexBar u MaHUTYJISIIAS CETEBBIM TPaQHUKOM

4

. Ouncrka x3ma DNS-cepBepa
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Ipumep 5. 3axaHus ¢ OAMHOYHBIM BHIOOPOM parMeHTa MPOCTOr0 yTBEPKIACHUSA

MaHunyIsSui U MCTIOJIb30BAaHUE JIOKHOM MH(POPMALMU B LENAX IMOJYyYCHHUS IOBEPUS >KEPTBBI

Ha3bIBACTCS
1. DDOS-arakoit
2. Cnydunrom
3. Kubepsoitnoit
4. CouuanpHOI UHXKEHEpUeEn

Ipumep 6. 3axanust ¢ BLIOOPOM OHOT'0 BAPHAHTA U3 HECKOJIbKHUX MPeEIJI0KEeHHbIX.

APT araka 3T0 — ...

1
2.

Crenuanu3upoBaHHasi, XOpPOIIO OPraHN30BaHHAS aTaka Ha HEKOTOPBIN OOBEKT 3aIlUTHI.
ATaka, HCHOJb3YIOIIas MPOJABUHYThIE METOJbI COLHMAIBLHOTO WHXUHUPUHTA, HABBIKU
apTUCTU3Ma OT aTaKyIOUIETO.

[Ipoctast DDOS-araka, aHamornuHas apTULUIEPUHCKOMY 00CTpery.
Crenuanu3upoBaHHasi, XOpPOIIIO OpraHW30BaHHAs aTaka HAa HEKOTOPBIA OOBEKT 3aIUTHI,

BBINIOJIHACMAA CIICL. CJ'Iy>K6aMI/I 3aPY6e)KHLIX TroCcyaapcCTB.

HpnMep 7. BOl'IpOCI)I C BblﬁOpOM HECKOJBKHUX BEPHLIX OTBETOB U3 NMPEAJOKCHHBIX BADUAHTOB

ANropuT™MBI IU(PPOBAHHUS MOTYT OBITh, COTJIACHO OOIIEMPUHSATHIM KIacCU(PUKAISIM:

o g~ W DN P

CHMMeETpUYHBIMH

C OTKpBITBIM KIIFOUOM
Onpenenennbivu B crangaprax ['OCT
[Tony3akpsITbIMU

BpenonocusiMu

Hcropruueckumu

IIpumep 8. Bonipockl ¢ BLIOOPOM BceX BEPHBIX 0TBETOB M3 NPe/IJI0KeHHbIX BADHAHTOB

BBI6CpI/ITC BCC IIOHATHA, ABJIAIOIIHNCCA BUAAMU KI/I6epaTaK.

DDOQOS-araka

o gk~ W DN PF

®pon
DOS

ArTaka ¢ HCTII0JIb30BaHUEM METOJIOB COLTMAJIbHOM HWHXKCHCPUHA

APT

OtpaBnenue ganabIx moaenu MU
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Ipumep 9. 3axaHus OTKPBITOr0 TUIA, HAIPHUMEP HA IeKOAUPOBAHME HEM3BECTHOIO MU(ppa
Ha nepemene Ouer Hamien B IKOJIBHOM KOpUI0pE OJOKHOT C 3aITUCHIO:

Tom, kmo cmodxcem npouecmv 3MoOm MeKCM U OCMABUMb HA MOM Jice Mecme 3auuUdpo8aHHyI0
mem Jice wu@dpom 3anucky ¢ mexkcmom «Mewns 306ym <enuwiu ceéoe uMs> u s npoyen Mexcm,
mpembe Cl1080 C HAYANA - <GNUWU MPembe CL0B0 C HAYALA™» NONAOen 8 WKOIbHYIO KOMAHOY
OIUMPUAODL.

DxHmme2yd, b4y YeHMYYNCUMMAO CYXON CUIbHD CUMO JHC Mybmav nyacexewv. Dy myvec, yyyeéummy
JACY JHCXUCO FUYXCYIHC, NY3UE AHCUYUX YYUXoyep Hcuyd uyc v GxHéyo Xuxncup, xemEeHaiceoyd yé wutiya,
VI 02cpOpy0 Cmil JHCy Ymil Hc yecav uboicypoynHs yéxemedv.

[Tomorute Onery cocTaBUTh 3alIUCKY-OTBET

C3H - CETEBOH JO30P

(9-11 kaaccwl, KoMnbOTEPHast hopma)
ToBapumi, HaM CpOYHO HYKEH JOCTyHn 10 KOHcoiu ympasieHus Ilpennpustuem. OnHako
aTaKOBaHHBIC POOOTHI BCE OOJIOKMIIM CBOMMH CIIOSIMH 3alWThl. Haiiin B HUX Ja3edky W y3Hai ¢
KaKUM aJpecoM M MPOTOKOJIOM MPHUKIAJHOTO YPOBHS MOKHO MPOWTH CKBO3b 3Ty 3allIUTy 3T0
YPOBHSI.
®opwmar ¢uara: vsosh{ip protocol}. [Tpumep: vsosh{192.168.1.0 http}
Pexomenyembie yTuinThl: iptables
[{enb paboThI: ONTydYeHHE KOPPEKTHOTO (iara

Kpurepuii onenku: ¢uar B popmare: nperocTaBieHne NpaBuIbHOro (hara

Pemenue onennBaercst aromarnuecku Ha [lmardopme o pakry npenocrasienus iara.
[TpaBuibHOE pelIeHre U X0 PacCyKACHUM:

[TepBoe mpaBuiio 3amperniaer Bce, kpome auamnazona 172.20.30.8-172.20.30.14

Btopoe npaBwuiio 3anperniaer 172.20.30.10

Tpetbe npasuiio 3anpeniaer 172.20.30.12

Yerseproe npasuiio 3anpemaer 172.20.30.9

Tperbe mpaBui0O B SBHOM BHJE paspemaer Bce tcp coequHeHus K 3389 mopry auamasoHa
172.20.30.10/31 - ¢

172.20.30.10 mo 172.20.30.11

B iptables, ecu mpaBusoM BbllIe MakeT ObLI OTOPOIIEH, TO MpaBHia HUXKE HE MPOBEPSIOTCS. ITO
3HAYMT, YTO €IMHCTBEHHAs BO3MOXHast koMOuHauus - 172.20.30.11 u 3389 nopt - cranmapTHBINA
nopT cepuca rdp.

Otsert: 172.20.30.11 rdp
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Reverse—1- MATPEHIKA
(9-11 knaccwl, KOMIbIOTEPHAs (hopma)
B nempax Kommuiekca XpaHATCs TaWHBI, CKPBITBIE OT MOCTOPOHHHMX ria3. [lupexktuBa P16/7
3aCeKpeyeHa BBICUIMM PYKOBOJCTBOM, HO ()parMeHT MAHHBIX MPOCOUYMICA uepe3 cucteMmy. Ero
pabouast craHuus OOHAapyK€Ha C €JUHCTBEHHBbIM aKTUBHBIM (aitnom. TBos 3amaua, TOBapuIl,
UCCIIEIOBATh TMOMy4eHHYI0 HHpopMmanuio. Komrmiekc paccuuThiBaeT Ha TBOM AHAIUTUYECKHE
CIOCOOHOCTH.

[Tpunoxxenus: ¢ain enc

Pemenue onenuBaetcst apromatudecku Ha [Tmardopme mo dakrty npenocrasienus diara.
[TpaBusIbHOE pEIICHUE U XOJ1 PACCYKIACHUI:

[TpunosxenHslii B 3ananuu ¢aiin asusercs Habopom ASCII cumBomOB.

Cogepxummoe ¢aina:

Hcxoas u3 Toro, 4to cogepx umoe (aiiina COCTOUT TOIbKO U3 JIATUHCKUX OYKB BEPXHErO U HIXKHETO
pPETUCTPA, a TAKXKE JUIM  HA CTPOKU KpaTHa 4, MOXKHO MIPEAIOJIOKNTD, YTO MPEAOCTaBICHHBIN

daiin 3akoanpoBaH ¢ moMoIkko base64 [Tornpodyem ero 1eKoIUpPOBaTh:

Hcxonsts w3 Ttoro, 4ro mnporpamma base64 He 3aBepiiwyiach C OIIMOKOW, W MBI TONYYHIH
OCMBICIICHHBIH TEKCT, MOJKHO 3aKJIFOYHTh, YTO HAIIIE MPEIOI0KEHHE ObLIIO BEPHBIM.

Takke moNydeHHass B pe3yybTare ICKOAMPOBAHHS CTPOKA TOXKE OYECHb IMOX0Xa Ha CTPOKY
3aKOJIMPOBAaHHYIO base64.

HasBanue 3amaun - Matreshka HamekaeT HaMm Ha TO, YTO JAHHYIO OTIEPAIUIO HY)KHO TIOBTOPUTH €IIIe
HECKOJIBKO pa3.

VY noGHee Bcero 3To OyneT caenaTh C UCIOJIb30BAHUEM HEOOIBILIOTO CKPUNTA Ha python:
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C3U - 1- AHKJIAB

(9-11 knaccnl, KOMIbIOTEPHAs (hopma)

Toapumr odunep! Ham arent-po6or B Boar-Texk mnepeman B MOCONBCTBO  (UICHIKY C
3amupoBaHHbIM Qaitiom. CuntaeMm, 4TO Ha HEH MOTYT OBbITh JaHHBIE O CEKPETHOW OpraHU3aluu
«AHKIaB» — TalHON BoeHHO-mojuTudeckoil opranuzauuu CHIA. Ilpocum oka3aTh MOMOIb B

pacmudpoBke ¢aitia u TOUCKe B HEM CEKPETHON MHGOPMAITUH.

Pexomenayembie yTuiuThl: Openssl, bash.

[{es1b pabOTHI: OTyYEHHE AOCTYNA K (prary.

Kputepuii o1ieHKHU: Mpe0CTaBICHUE MPABWILHOTO (hiiara.

3aaHue HalleJIeHO Ha BBISBICHUE Y YYaCTHUKOB HaBBIKOB PaOOTHI ¢ MU(PPOBBIMU CepTU(DUKATAMU,
CTaHJAPTHBIMU YTUJIIMTAMH TS UG poBaHus B Linux.

Y4acTHHKaM B SIBHOM BHJIE BbIJIaH KOHTEHHEp ¢ cepTH(HUKATAMH OTKPBHITOTO KIF0Ya U 3aKPBITHIM
kimouoM. @opmar PKCS #12  co3maH MMEHHO JUIsl TOTO, YTOOBI IepeaBaTh BMECTE 3aKPBITHIN
kiou U ceptudukarsl. [IpocToit mposepkoit (openssl Wiau MeHEIKEPOM CEPTUPHUKATOB) MOKHO
yOenuThCsl B HAJIMYMU B KOHTEHHEpe KIoua. 3ajada TOJBKO €ro M3BJIEYb U MPUMEHHUTH MJIS
JnemnudpoBaHus.

DTO MOXHO CAENAaTh C MOMOIIBI0 HECKOIBKUX KOMaH/I (CM. HIKE).

[Tpuuém mapons AemudpoBaHus Kitoua MpuBeaeH B (aiinax 3amanus (october), a K04 SKCIOpTa
3aKpBITOTO KII0Ya HYXXHO OBLJIO HaWTH mepebopoM (ecTh B cTaHAapTHBIX (aitmax ciosapeit kali
(cmoBo golden B (aitnmax /ust/share/wordlists/metasploit). [Tapons skcmopTta kiatoya ObUT J1aH B

noAaCKa3Kax.

PedepencHbie KOMaHIbI 1T PEIICHUS 3aJaHUS:

openssl pkcsl2 -in final.p12 -out final.key -nodes -nocerts

openss pkcsl2 -in final.p12 -out final.pem

openss smime -decrypt -binary -in msg.enc -out P.png -inform DER -inkey final .key

[Tocne nemmdpoBaHus y4acTHUK MOJIydan OTKPBITKY ¢ goro npe3uneHta CIIIA ¢ ero cekpeTHbIM

¢dmarom (3akparieH B pazoope).
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[Tpunoxenue 1

MeToanyeckue peKOMeH/IaluM 10 pa3padoTKe MaTepHAJIOB 3a1a4 s peleHus

€ HCNO0JIb30BAHHEM YHUBEPCAIbHBIX SI3bIKOB MPOrPaAaMMHUPOBAHHUS
IHoaroroBka yciaoBus.

1. Bcé, He oTHOCSsIIEeCs: COOCTBEHHO K ITOCTAHOBKE 3a/1a4M, — MPEABICTOPUS, JIETEHa U T. TI.
— JIOJDKHO HAaxXOJUTbCs He Oojiee yeM B OAHOM ab3ame. DToT ab3al JODKEH HATH TEPBBIM.
B nanpHeimem gomyckaercs HMHOTJA BCTaBISATh MOTHUBHPYIOUIME MPEIJIOKEHHS, CBS3aHHBIC
C JIETeHI0H, HO He 00Jiee OHOTO MOAPS, ¥ B IIEJIOM HX JIOJKHO OBITh, KAK MOYXHO MEHBIIIE.

2. Jlerena oymKHA BBOJWTH MOTHBAIIMIO B MOCTAHOBKY 33J1a4d, HO HE 3aTYMaHHTb €€ U HE
BBOAUTh B 3abmyxnenue. JKemarenbHO, 4YTOOBI JIeTeHAAa HE COJAEp)Kala OTACIbHBIMHU
NPEUIOKEHUSIMH CBEACHUH, HE TPEOYIOIIUXCSI I IOCTAaHOBKH 33Ja4u.

3. YcnoBue 3amayr JODKHO OBITH TIOCIENOBAaTeIbHBIM W 4€TKkuM. Hukakas ¢paza He
JOJDKHA  JIONYCKaTh HEOJHO3HAYHOIO TPAaKTOBaHUSA. TEPMHHBI M  ONPEACICHUS MOXKHO
UCTIOJIB30BaTh TOJBKO MOCie WX BBeneHHUs. [lo mMepe duTeHHs yClIOBHS Yy YYacTHHKA IOJDKHA
MIOCJIEIOBATENBHO CKJIA/IBIBAThCS KAPTUHA TOTO, YTO TPEOyeTCs CAemaTh.

4. CaenyeT HCIIONB30BaTh MPOCThIC W TOHATHBIC (pa3bl, u30erath BUTHEBATOCTEH U
JUITMHHBIX CJI0KHOTIOUMHEHHBIX TPEITIOKCHH.

5. YcnoBue 3a1a4u TOIHKHO OBITH TPAMOTHBIM M HE JIOJDKHO HCIIOJIB30BaTh MPOCTOPEUHBIX
BBIPAKCHU.

6. He momyckaroTcs COKpalieHusi, KpoMe «d T. I.» U «d T. A.» (2 OTH BBIPAKEHUS TOXKE HE
PEKOMEHIyeTCsI UCIIOJIb30BaTh B YCIOBUSX ). CleayeT MucaTh MOTHOCTBIO «TO €CThY, «TaK KaKy.

7. Ilocnennnii  ab3ary yCIIOBUS [JOJDKEH pE3IOMHUPOBATH YCIOBHE MW emié pa3 dYETKO
(bopMyHpoBaTk, YTO TPEOYETCS CAETATb.

8. lns Bcex 3amady COpPEBHOBAaHUSA pPEKOMEHAYETCS BbIOpaTh €AWHBIM CTUIB — JHOO
0e3muHOro obparnieHus («rpedyercst HauTu», «TpedyeTcsi BBIBECTHY), TUO0 JIUYHOTO («HAWIUTEY,
«BBIBEIUTEY). B M0060M ciiydae B paMKax OHOTO YCIIOBHS TOUHO JIOJDKEH OBITh €IUHBINA CTUJIb.

9. Paznen «®opMaT BXOAHBIX JaHHBIX» JIOJDKEH COJNEpKaTh (pOpMaT BXOAHBIX NAaHHBIX U
orpannueHusi. OH HE JOJDKEH MOSCHATH 3a7ady WU BBOJUTH JOTOTHUTEIBHBIE YCIOBHS, KpOME
YHCIOBBIX OTPaHWYCHHWI HA BXOAHBIE JaHHBIC. [Ipoune orpaHuuYeHUs HA BXOJHBIC ITaHHBIE
(HampuMep, BO3pacTaHHe MAaCCHBA) AOJDKHBI OBITh TaK)Ke MPOMMCAHBI B OCHOBHOM YCIIOBUH (XOTS U
JIOJDKHBI OBITH TIOBTOPEHHI elIe pa3 B pazjaene «DopMaT BXOIHBIX TaHHBIXY).

10. Paznen «®opmat BBIXOJHBIX JAHHBIX» JOJKEH COJIEPKaTh (POopMAaT BBIXOIHBIX JTaHHBIX.

B HéM Takke MOXXHO emI€ pa3 MOBTOPHUTH, UTO TpeOyeTCs HANTH.
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Oco0eHHOCTH PH MOAT0OTOBKeE YCJI0BHS B cucTeMe BépcTku TeX.

11. ®opmysibl TOHKHBI OBITH 3aKJIFOYCHBI B CUMBOJIBI JoJuiapa. OJUHOYHBIC TIEPEMECHHBIC,
KOTOpbIE 0003HAYAIOT MATEMaTHYCCKUE OOBEKTHI, SBISIOTCS (GopMmysiaMu. BykBbl, KOTOpbIC HE
0003HAYaIOT MaTEMAaTHYECKHE OOBEKTHI, HE SIBJISIOTCS (POPMYIIaMHU.

Hanpuwmep,

VY Ietu $n$ nopocsar — OK

V¥ Iletu n mOpOCAT — HENIPABUIILHO

Jlana ctpoka $s$ — OK

JlaHa cTpOKa S — HENpPaBUIIHLHO

Ha konbueBoii nopore ropoga N noctpousiu passsizky — OK

Ha xombiieBoit gopore ropojaa $N$ noctpouiu pasBs3Ky — HElpaBUIbHO

12.3HaKu TpEeNUHAHUS, KOTOpPbIE OTHOCATCS K (opMyse, IOJDKHBI ObITh BKIHOYCHBI
B popMyity. 3HaKdM MPENUHAHHS, KOTOPBIE OTHOCATCS K TMPEHJIOKCHUIO, HE JOJDKHBI OBITh
BKIIIOUCHBI B (hOpMyITy.

Hanpuwmep:

3amansl Henslie ynciaa $m$, $n$ u $k$ — OK.

3amansl Henble ynciaa $m, n$ u $k$ — HenpasuibHO.

3anano nernoe uucio $n$ ($1 \len\le 100$) — OK.

3amano nenoe gucio $n$ $(1 \le n\le 100)$ — nenpasusbHO.

[Tnomans Tpaneruu pasaa $(a + b)\cdot h/ 26— OK

[Tnomans Tpaneruu pasHa ($a + b$)$\cdot h / 2% — nenpasusbHO

3amana mociemoBarenbHOCTh $a 18, $a 29, ..., $a n$ — HenpasuibHO.

3amana nocienosarensHocTh $a 1, a 2, \ldots, a n$ — OK.

13.He wcnone3yiiTe mporpaMMHUCTCKHE O0O3Ha4YeHUsT B (opMynax, HCIOIb3yHTE
MaTeMaTHUYECKHE.

Beieenute $2n$ uncen — OK

Beieenute $2\times n$ umcen — OK (X0Ts B 3TOM KOHKPETHOM IpHMepe \times He HY»XCH)

BeiBenute $2\cdot n$ umcen — OK (xoTss B 3TOM KOHKpeTHOM mpumepe \cdot He

HyxeH)BreiBenute $2*n$ uncen — HenpaBUWIbHO

BriBegure $2°n$ uncen — OK

BeiBenute $2**n$ uncen — HenpaBUIBHO

«Mcxmovaroriiee WiIn» IByX uucen obosnagaercs $x \oplus y$ — OK

14. CtpokoBble TuTEpasl ciaenlyeT Habuparb MOHOIIMPUHHBIM MIpUdTOM, a HEe hopMyIol u
He MpocTo Tak. KaBbIUKM JOKHBI OBITH PYCCKMMH << >> B PYCCKHX YCJIOBHUSX M aHTIUHCKUMHU

b

HampaBJieHHBIMH ~ ° B aHrMiickux ¢pa3ax. J[BoWHYyI0 KaBbIUKY (CHUMBOJ ¢ KoaoMm 34) He
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UCNOJb30BaTh. KaBbIYKM MOHOIIMPUHHBIMU HE J€NaTh.

Hanpuwmep,

BeiBenure B BeixoqHO# (aitn <<\texttt{ Impossible} >> - OK

BriBenute B Beixoanoi (aiin \texttt{ <<Impossible>>} — nenpaBuiasHO

BeiBenure B BeIxoHOI (haitn <<§Impossible$>> — HenpaBuisHO

BriBenute B BeIxoaHOM (aitn <<Impossible>> — HenpaBuiabHO

15. ®parmMeHThI TEKCTa, HE ABISIONIMECS (OPMYIIaMu, HE CIEAYET JIeaTh POpMyIIaMu.

Hanpuwmep,

B XXI Beke nzobpenu tenenopt — OK

B $XXIS$ Beke n300penu Tenenopt — HernpaBUIBHO

16. OnuHOYHEIE YKCITa HE CIIEAYeT JelaTh PopMyIamMHu.

Hampuwmep,

B 1961 roay IOpuii I'arapun noneren B kocmoc — OK

B $19618$ roay KOpuii "arapun moseres B KOCMOC — HEIIPaBHIBLHO

17.Yucnurensusie ot 1 10 10 00b14HO nuyTes TekcToM. bomnbiine — ynciaoM.

Hampuwmep,

Y Bacwu 6110 Tpu nopocénka — OK

Y Bacwu 06110 3 mopoc€HKa — HENPaBUIIBLHO

V Iletu ObUIO TPU THICAYU HATHCOT JBEHALATh OPOCAT — HEMPABUIIBHO

VY Iletu 6p110 3512 nopocst — OK

18.TlopsakoBBIe YUCIUTENBHBIC C TTapaMeTpoM Ju00 Oosbmue 10 mumyres ¢ cypdpurcom
«-¥» («-51») ¥ aHAJIOTUYHO CKJIOHAIOTCS (TepBast ri1acHast cypQukca omyckaercs).

Hamnpuwmep,

BeiBenure $k$ B nekcukorpapuueckom mopsiike CTpPOKy — HEMPaBHILHO

BeiBenure $k$-to B nexcukorpaduyeckom nopsiake ctpoky — OK

BriBenure $k$-yro B ekcukorpapuueckom mopsiike CTPOKY — HEMPaBHIBHO

BriBenure $k$-Tyro B nekcukorpaguyeckom mopsiike CTpOKy — HETPaBHIBHO

Ommoka 6s11a B 112-i1 crpoke — OK

19. ®opmarupoBaHue JODKHO OBITH TONBKO BBICOKOYPOBHEBBIM W JIOTHYECKHM.
He paspemaercss  ucmnonb3oBaTh  HHM3KOYpPOBHEBOe  QopmaTthpoBaHue (3a7aBaTh  pa3Mephbl
B CAaHTHUMETpaX/MHUKCENIX U T.N.) JUO0 NPUMEHATh (QopMaTHPOBAHHME HE [0 Ha3HAYCHHIO
(HampuMep, UCTIOIB30BaTh \big ISl CO3aHUs 3ar0JIOBKOB H T. I1.).

20.B kauecTBe THpE CleqyeT UCIOIb30BaTh TPU MUHYca: ---. [lepen Tupe cienyeT CTaBUThH
Hepa3pbIBHBIA mpoben. OOpaTure BHUMAaHUE, YTO NEPEHOC CTPOKM WM Mpoden mepen

HEPa3pbIBHBIM MPOOEIOM YHHUYTOXKAIOT €ro HEepa3pbIBHOCTh. TakkKe MOXKHO HCIOJIb30BaTh

159



obo3HaueHne miisi Tupe "--- (ABOMHAsS KaBbIUKA M 3aT€M TPU MHHYCA), B 9TOM Ciydae mepei THUPE
CTaBUTCS MPOOEIL.

Hamnpumep,

Henrtys - BocbMas miaHeta COMHEUHOM CUCTEMbI — HEITPABUIBHO

HenryH -- Bochmast raneta COTHEYHON CHCTEMBI — HETIPABUIIBHO

HenrtyH --- BocbMast tuiaHeTa COJIHEYHOM CUCTEMbI — HETIPABHIILHO

Henrtyn~--- Bocbmast miianera Cosineunoit cuctemsl — OK

Hentyn "--- BocbMas mianera Conneunoit cuctemsl — OK

Hentyn ~--- BocbMast miaHeTa COJIHEYHOM CUCTEMBI — HETIPABHIILHO

21.OrpaHuveHUs HAa YHUCJICHHBIC 3HAYCHHUS MMapaMeTpoB B (opMare BXOIHBIX JaHHBIX
MUIIYTCSA B TOM K€ MPEUIOKECHUH, YTO U OMKMCAHUE MECTa THUX MapaMETPOB BO BXOIHBIX JaHHBIX,
B CKOOKax B KOHIIE.

B niepBoii cTpoke BXOAHBIX JaHHBIX HAXOAUTCS 1e10e Yuciio $n$ “--- KonmuecTBo ropo 108
($1\le n\le 100%). — OK

B mepBoii cTpoke BXOIHBIX JaHHBIX HaxomuTcs 1enoe yuciao $n$ ($1 \le n \le 1008) “---
KOJINYECTBO FOPOJIOB. — HEMPABUIILHO

22.Ecnu BbI 3a1aéTe OTpaHUYCHHUE Cpa3y Ha HECKOJBKO MEPEMEHHBIX, MHUIIUTE HX Yepe3
3amaTyr0. B aToM ciydae, eciii 'y Bac MOApsA UAET HECKOJIBKO OJOKOB OrpaHHUYCHHMA, UX CIEIYET
pa3aensaTh 3HAKOM TOYKH C 3aIISTOM.

B mepBoii cTpoke BXOIHBIX JaHHBIX HaxonsATcs Iienbie yuciaa $a$, $b$ m $c§ “---
KOJIMYECTBO TOPOJIOB, CEIl U JiepeBenb, coorBeTcTBeHHO ($1 \le a, b \le 100$; $1 \le c \le 1000%). -
OK

B nepBoii cTpoke BXOIHBIX JaHHBIX Haxomarcs wensle unciaa $a$, $b$ u $c$ "---
KOJIMYECTBO TOPOJIOB, Cell U JiepeBeHb, coorBeTcTBeHHO ($1 \le g, b \le 1008, $1 \le c \le 1000%). -
IUTIOXO, 3alsTasi UTPaeT Pa3Hyro Poib

B mepBoii cTpoke BXOIHBIX JaHHBIX HaxomsaTcs 1enble yumciaa $a$, $b$ m $c§ “---
KOJIMYECTBO TOPOJIOB, cell U iepeBeHb, coorBeTcTBeHHO ($1 \le a\le 100$, $1 \le b \le 100$, $1 \lec
\le 1000%). — nomycTrMo, XOTs 4eM 0oJIbliie OJIOKOB OrPaHUYEHHI, TEM TsHKeIee BOCIPUHIUMACTCS

23.Bcerna craBpTe mpober nmepea CKOOKOH B MPEIOKESHUH.

DT0 ycloBUE MOHATHOE (MBI HaJieeMcsl, YTO Tak U ecTh). — OK

OTo ycioBHe TMOHATHOE (MBI HajeeMmcs, YTO TaK M €CTb). — HEMPaBUIBHO

Bo BTOpoii ctpoke Haxomurcs yncio $n$ ($1 \le n\le 100$). — OK

Bo Bropoii ctpoke Haxoaures uncio $n$($1 \le n\le 1003). — nenpaBuiabHO

IIpuMepsl B yCJI0BHH.

24.TIpumepsl HEOOXOTUMO TMOAOHpPATH TakuM 00pa3oM, YTOOBI OHH TIPOSICHSIIH
MOTEHIMATbHO MEHEE MOHATHBIC ()parMeHTHI YCIOBHS, JEMOHCTPHPOBAIM OCOOCHHOCTH BBOJA U

BbBIBO/JA.
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25.0TBeT Ha TpEMep HEOOXOIUMO TIONYYUTh Bpy4dHyr0. Ecam »TOoT mporecc
HETPUBHAIBHBIN, TO CJIelyeT HAUCATh MOSICHEHUE K PUMEPY, WU T100aBUTH KapTUHKY.

26.Ecnu perieHue XIOpHU BBIBOAWT JPYrOM OTBET Ha pUMep, TO CIeNyeT MPOBEPUTH
OTBET C HMCIOJIb30BAaHUEM IIPOBEPSIONICH MPOrpaMMbl, 4TOObI YOEIUTHCS, YTO OTBET B YCIOBUU
IIPaBUJIbHBIN.

27 Jlyume nonOoupath IpUMeEphl HAa BCE BO3MOJXKHBIE CITydau B PELICHUH, KpOME BapHUaHTa,
KOTJIa O/IHa U3 IIeJIeH 3aauu — A0raaTbCs O TOM, YTO TAKOW Cirydail ObIBaer.

28.[IpuMepoB HE TOKHO OBITH CIUIITKOM MHOTO.

Bb16op orpanuyeHnmii 1 HanMcaHue peleHus.

29.Tlo kaxmoil 3amaye IOKHO OBITH pernenue Ha Pascal , Python, C++ wmim Java,
KOTOpbIE HAaNHMCAaHbl €CTECTBEHHBIM 00pa3oM 0e3 HeaCMMNTOTUYECKHX ONTHMM3aLUi (Hampumep,
ObICTpOro BBOJA) M yKjiaabBatoTcs B TL ¢ nByxkpaTHbIM 3amacoM. PekoMeHyercs: HCOoIb30BaTh
JUIS HAIMCAaHUSl JTAJIOHHOTO pemieHus s3blk  Python, kak Hambonee MeaNeHHBI M3 BCeX
pacnpoCTpaHEHHBIX SI3BIKOB.

30.Eciiu  GonplMe OrpaHWYCHHsI Ha pasMep BBOJA HE SBISIOTCA HEOOXOIMMBIMU
JUISL OTCeueHusT Hed(PPEKTUBHBIX aITOPUTMOB, CIEAyeT JelaTh JIOCTATOYHO MaJlieHbKHE
orpaHuueHus1, 4ToObl nporpammsl Ha Python serko yknaasiBanucs B TL.

Hanucanue nposepsiionieii NporpaMmai.

31.1IpoBepsitonryto mporpaMMy pekomMeHayercs mucath Ha C++ ¢ HUCHOIB30BaHHUEM
oubmmoreku testlib (https.//github.com/MikeMirzayanov/testlib).

32.B menoM peKOMEHAYETCS WCIOIb30BaHUE CTAHJAPTHBIX IPOBEPSIOMIUX IPOrpaMM
u3 noctasku testlib qys C++ u/unm BectpoenHsix B Polygon.

33.1IpoBepsitomiass mporpaMMa He JOJDKHA TpEIrojiaraTb HAYETO O TOM, YTO BBIBEAYT
y4acTHUKH. Bce omkHo npoBepsThes. B yacTHOCTH, (HO HE TONBKO!):

— Ecnu BBI XOTHTE CO3/1aTh MACCHB/BEKTOP pa3Mepa, KOTOPBI BBl IIPOYUTAIHN U3 BBIXOAHOTO
¢aiina yyacTHHKA, TPOBEPHTE €T0 HA KOPPEKTHOCTH.

—Ecnm BBl XoTHUTE OOpAaTUTBCS TO WMHIASKCY B MAacCHMB, a WHICKC BbI TPOYUTAIN
U3 BBIXOJHOTO (hailyia ydacTHHKA, IPOBEPHTE €r0 Ha KOPPEKTHOCTb.

— Ecnm BBl XOTHTE NeNaTh ONEpaluy C YHCIAMH, KOTOPHIE BBl MPOYUTATH M3 BXOIHOTO
daiina yyactHHKa, yO€AUTECH, YTO Y Bac He Oy/IeT MepernoTHeHus.

—Ecnu BBl mpounTanu M3 BBIXOAHOTO (hailia CTPOKy, KOTOpas, MO YCJIOBHIO, JOJDKHA
YJIOBJIETBOPSTH HEKOTOPHIM YCIOBHSIM, IIPEXK/IE UEM 3TO UCIOJIB30BATh, IIPOBEPHTE ATO.

IloaroroBka TecTos.

34.1lepBble HECKOIBKO TECTOB JIOJKHBI COBIA/IATh C TECTAMH U3 YCIIOBHSL.

35.He pexkoMeHayeTcs HCIOIB30BATH «MYJIBTHTECTBI», TO €CTh HECKOJIBKO TECTOBBIX
HaOOPOB Uil OJTHOTO 3aIlyCKa MPOrpaMMBbl, TaK KaK OMUCAHHWE MYJIbTUTECTOB 3aITyThIBAET YCIOBHUE

HOJI[pO6HOCT$[MI/I, HC UMCIOIIMMHA OTHOHICHUSA K COACPIKAHUIO 3a1a1H.
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36.bonpire TecThl HEOOXOAMMO CTeHEePHpPOBATh, T€HEPATOP TECTOB MOXKHO, HANpUMED,
nucath Ha C++ ¢ ucnonb3oBaHueM 6ubauoTek testlib.

37.TecTbl TOMKHBI OBITH KOPPEKTHBIMU TEKCTOBBIMH (aitnmamu. Kaxkmgas cTpoka, BKItOYast
MOCIIEAHIONO, 0JKHA 3aBEPIIATHCS IEPEBOJIOM CTPOKH.

38. TectupoBanue MOXeT NpoBOAUTHCA Kak moj Windows, tak m mox Linux. IlepeBojg
ctpoku nog Windows 3amgaércs neyms cumBosiamu: 13 u 10 B aTom mopsiake. [lepeBoa cTpoku 1o
Linux 3amgaércs omauM cuMBosioM ¢ kKoaoM 10. ITpu renepanuu mox Windows JOKHBI TOTy4aThCs
daiiner ¢ Windows-TmiepeBoiaMu CTpOK, a Ipu Tenepanuu mnoj Linux — daiinel ¢ Linux-nepeBogamu
CTpOK.

— B mporpammax Ha C++ “<< endl” u “\n” B “cout << “ m “printf’ BBIBOAAT MPaBHILHO.
CrienuanbHo BBIBOAUTE “\r”” He Hano!

— B mporpammax Ha Java println BeIBOAMT mpaBuibHO. Eciu Bel BBIBOAHMTE C MOMOIIBIO
printf, To Ha0 BEIBOAUTH “%n”, a HE “\n” .

—B mnporpammax Ha Python print BBIBOIUT OJHY CTPOKY MpPaBUIBHO, Write BBIBOAMT
NpaBUIBHO, eciik BbI nuieTe “\n”. He ucnonb3yiite print 1uist BeiBoa 00JIee 4eM OIHOW CTPOKH.

39.Ecniu vHOE HE OrOoBOPEHO SBHO B YCIOBHH 33Jayd, TECTHI JOJDKHBI YIOBIETBOPATH
CJIEIYIOIUM YCIIOBUSIM:

— B CTPOKaxX HE JOJHKHO OBITh MPOOETIOB B HAYalle WK B KOHIIE;

— B TECTax HE JOJHKHO OBITH IYCTHIX CTPOK, B TOM YHCIIE B KOHIIE (haiina;

— B TeCTax He JOJKHO OBITh ABYX MPOOETIOB MOAPS;

— B TE€CTax HE JOJDKHO OBITh CUMBOJIOB C KOJaMH MEHbIIe 32, KpOME MEPEBOJIOB CTPOK, U
CUMBOJIOB C KoJilaMu Oosbiire 126.

40. lanHble BO BXOAHOM (paiiie MOIDKHBI ObITh pa3OMTHI Ha CTPOKH B TOYHOCTH TakK, Kak
OTHCAHO B YCJIOBUU 3aJaud. JIMIIIHUX JaHHBIX B T€CTaX OBITH HE JOJKHO.

41.T'enepaTop TECTOB AOKEH OBITh AETEPMUHUPOBAHHBIM. OH JI0JKEH BbIJ1aBaTh OJIHU U T€
’K€ TECThI IIPU MOBTOPHBIX 3aITyCKaX.

42. PekoMeHIyeTCsl MCTIOIh30BaTh POBHO OJIMH M3 JBYX IMOAXOJIOB: “OJIMH 3aIyCK — OJHH
TeCT  — TEHEpaTop BBIBOAUT POBHO OJWH TECT Ha CBOW craHaapTHbii BeiBoag WMJIM “onun
reHepaTop, BCE TECThl” — Ie€HEepaTop BBIBOAMUT BCE TECThl B (pailbl {HOMep TecTa} B TEKyIIUH
karasior. Bo BTopom ciydae He ciaeAyeT UCIO0Nb30BaTh PYYHBIE TECTHI.

43.TecThl JTOJDKHBI, IO BO3MOXXHOCTH, IOKPBIBATH BCE KpaiHHWE CIIy9ah, B YaCTHOCTH,
COJlep’KaTh MUHHMMAJbHBIE M MaKCHMAJbHBIE MOAXOMASAIIUE TMOJ OTPAHUYCHHUS BXOJHBIC NaHHBIC,
KpaiiHue u ocoOble ciydan. He pekoMeHIyeTCsl OorpaHUIMBAThCS CITyYaifHBIMHA TECTaMH.

Hanucanue BajiuaaTopos.

44.JIns wm30exaHuss OMMUOOK TMPU TIOATOTOBKE TECTOB PEKOMEHIYETCS WCIOJIb30BaTh

BAJIMAATOPHI — CIICHUAJIBHBIC TPOTPpAMMBI, TPOBCPAIOIINEC KOPPEKTHOCTL TCCTOB.
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45.Banmugatop MoKeT OBITh HAaMHMCaH HA JIIOOOM SI3bIKE MporpamMMHupoBaHus. Eciu BeI
rotoBute 3a1a4u He B Polygon, TO CKpuNT reHepanuu TECTOB JOJDKEH TaKkKe KOMIWIMPOBATh U
3aIycKaTh BaJIUaTop.

46. Banuatop nmpuHUMAeT Ha CTaHAAPTHBIA BXOJA TECT M BBIXOAUT ¢ kojgom 0, eciu tect
KOPPEKTHBII, MHaue BBIXOAUT C HEHYJIEBBIM KOJIOM. lIpu 3TOM B cTaHIapTHBIM BBIBOJ OH MOYKET
HaAIUCaTh OMUCAHUE OIMIMOKH.

47. JInst HarMCaHUs BAIMIATOPOB MOXKHO MPUMEHATh OubinoTeky testlib.
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[Tpunoxenue 2

PeKOMeHIIyeMbIe HHTEPHET-PECYPCHI TJI CKAYUBAHUA U YCTAHOBKH IIPOrpaMMHOT0
odecrnevyeHust

HpOFpaMMHOC O6CCHC‘I€HI/I€, PEKOMCHAYEMOEC JIs1 HCIIOJIB30BAaHHUSA Ha OJUMIIMAAC,
pa3sMenaeTcs Ha CIeAYIIUX CalTax:

— MinGW GNU C++ — https://sourceforge.net/projects/mingw-w64/;

— Free Pascal — https.//www.freepascal .org/;

— Microsoft Visual C++, C#, - https://visuastudio.microsoft.com/ru/ve (reo6xomumo
ucnonb3oBate Community edition);

— Visua Studio Code — https://code.visualstudio.com/. [Ins paboThl maHHOH Cpeibl
pa3paboTKN HEOOXOIUMO OTAEIHHO YCTAaHOBUTH s3bIKU mporpammupoBanus (GNU C++, Python u
T. ,I[.) U TI0CJIC J3TOro mnoJA JOIMHOM YYaCTHHUKa OJIMMIIMaJibl YCTAHOBUTH JOIIOJIHUTCIIBHBIC
pacimmpeHus Ui TOJIEPKKH S3BIKOB MTporpamMmupoBanusi. Pekomennyrores pacmmpenus «C/C++
Extension Pack», «Python Extension Pack»).

Just mpoduiist omumMiinaabl «VICKyCCTBEHHBIH HHTEIUIEKT» PEKOMEHAYETCS KOMIUIEKT
pacmmpenuit «Jupytery. O0paTuTe BHUMaHHE, ISl IPOBEACHHS MPOQIIIST OJTUMITHAIBI
((HCKyCCTBeHHBIﬁ HUHTCJUICKT» PEKOMCHAYCTCA YCTAHOBKA NOIMOJIHHUTCIBHBIX OnoIMOTEK JJIs1 sAI3BIKa
nporpammupoBanus Python:

1. ipykernel
pykernal
pandas
numpy
matplotlib
scikit-learn
scipy
keras
tensorflow
. Optuna
. Imblearn
. Albumentations
. Xgboost
. lightgbm
. catboost
. ydata-profiling
— Oracle Java— https.//www.oracle.com/java/technol ogies/downl oads;
— OpendDK Java— https://openjdk.org/projects/jdk/20//;
— Python — https://www.python.org/;
— Pascal ABC.Net — http://pascal abc.net/;
— Code::Blocks — http://www.codebl ocks.org/;

— IntelliJ IDEA — https.//www.jetbrains.com/ided/;
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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/

— Bupryanbnas mammna VBox: https://www.virtualbox.org/wiki/Downloads

— ITnadropma CTFd ¢ ycranoBnenHubM Moyieir Owl: https://vsosh.miem.hse.ru/

Jlnst jocTyna y4yaCTHUKOB K JIOKYMEHTALMU PEKOMEHIYETCS Pa3sMECTUTh Ha KOMITBIOTEPax
YYaCTHHKOB WJIU B JIOKAJILHON CETH JOKAIbHBIC KOIHH:

— mokyMeHTanuu 1o s3eiky C++, Hanpumep http://cppreference.com;

— nokyMmeHTanuu 1o s3eiky Free Pascal c https://www.freepascal.org/docs.var;

— nokymenTanuu 1o Java API ¢ https://docs.oracle.com/en/java/;

— JoKyMeHTauuu 1o 36Ky Python c https://docs.python.org/3/;

— HAOKYMCHTAIIUU 11O APYTHUM AOCTYIIHBIM A3bIKaM IIPOrpaMMHUPOBaHU.
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https://www.geany.org/
https://ru.libreoffice.org/
https://www.virtualbox.org/wiki/Downloads

[Tpunoxenue 3

CcbLIKH HA CTPpaHMIbI HIKOJBHOI'0O U MYHHIIMITIAJBHOI'0 3TAIIOB HEKOTOPLIX PETHOHOB

o & w NP

6.

Mockaa https://olympiads.ru/moscow/
Canxkr-ITerepOypr http://neerc.ifmo.ru/school/spb/municipal .html
MockoBckas obacts https://mosregolymp.mipt.ru/

[Monbopka 3amanuii u3 pasHbix perronos https://olimpiadaru/activity/73/tasks

Onummuanel, npoBogumeie OL «Cupuyc» https://siriusolymp.ru/

Pervonanpuble 3Tanbl nponuisix jet mo npodunto «MHbopmanmonnas 0e30macHOCTHY!

https://vsosh.miem.hse.ru /
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