M AWROK

WORLD ROBOT OLYMPIAD"

OcHoBHasl KaTeropus
CpenHsisi BO3pacTHas rpynina

-’“ ‘.
[DNNECTING
THE

O0beauHsAsE MUP

IoaBoaHass MHppPACTPYKTYpA



WRO Kazakhstan 2023 OcHoBHasl kaTeropusi — CpefHssi Bo3pacTHasi rpynna

OrnaBneHue

R & 32 Y1 () £ 0 (< SR 3

P By 1100 0T 1 (1) (T PP PR PRORRPRN 3

3. HrpoBble 00beKTbI, PACTIOJIOKEHUE, JKEPEOBEBKA .........ccuveiveiiirriieeieesieeseeseesressseesteesseesseesnns 4

VG 731 B 1 ) 4 X011 TSP T PSPPI 8
4.1,  TIOABOTHOE PABBEPTBIBAHME .......c.veeiueeteeiteeisressteateesteessessseesseeasseesseesesssssnsesnsesssessessssssens 8
4.2.  OOHApYKEHHE KCTAOMAHHOTO0» KADCIII ... .c.veveenrireeseetisieesisteseesresseesesresseennesneesnesneseennesnes 8
4.3. AKTHBHPOBAHUE COTHEUHBIX MAHEICH ......oouviiiiiiiaiieitieitie it e e et et siee e e e b steesene s 8
4.4, BOHYCHBIE BAJIIIBI ....c.eeiueeutiiteeieetenieesessesseessesteesesseeseessesseesseasesseesaesbeensesbeaseenesreenenneaneenneanes 8
4.5, TIAPKOBKA POBOTA......ccueiitiiiiiiiiiaiieeiteesteestee st e sttt e st e e s te e s be e e eeebeesbeesbeesheesnbeanbeenbeenbeesrneas 9

ST U 011 (o (5 W1 T T 8 1) : SO 9



WRO Kazakhstan 2023 OcHoBHasl kaTeropusi — CpefHssi Bo3pacTHasi rpynna

1. BBegeHwme.

Mocne wn3obpeteHns Tenerpada BHE3anHO NosiBUNacb BO3MOXHOCTb OTMPAaBMATb
coobLleHnsa Ha bonblune paccTosHUA ropasno ObicTpee, YeM Koraa-nubo npexae. Ho ans
paboTbl Tenerpaga HeobxooMMo NpoknagbiBaTh kabenu, Tak YTO OONroe Bpems oTnpaBka
coobLleHnn B JanbHMEe CTpaHbl OCyLWecTBRsinacb MNpu nomowm kopabnen. Cutyauus
nameHunaco, korga B 1850 rogy no gHy mops mexay AHrnmnen n ®padumen 6bin NponoxeH
nepBbi TenerpadHbIi kabenb. Bckope Obinu cocTaBneHbl NnaHbl No Npoknaake kabens,
KoTopbid nepecek 6bl BeCb ATnaHTMYEcKuMn okeaH. [locrne MHOrMx Heygad npoknagka
NoABOAHbIX Kabenen yBeHYanacb 60MbLLNMM YCNEXoM, 1 Mo BCEMY MUPY MX BbiNo NPONOXeEHO
MHOXXECTBO

Bbl MmOXxeTe nogymaTb, UTO C COBpeEMEHHbIMM cnyTHMKkamu 1 Wi-Fi nogeBogHble kabenn
BornbLUe He HYXXHbl, HO OHW NO-NPEXHEMY UMEIOT peLuatoLLee 3HaYeHne 4N CBA3M U ABMA0TCA
ocHoBon WHTepHeTa. CoBpeMeHHble ONTOBOSIOKOHHLIE Kabenn no3BONSAKT nepenaBaTb
AaHHble HamHoro 6bicTpee, 4YeM ChnyTHMKOBble coeauHeHus. [lepepada curHana 4depes
ATnaHTU4eCKNn okeaH no kabento NpuMepHO B BOCEMb pa3 BbICTpee, YeM nepegaya ero no
CcnyTHUKY*. MecTo, rge nogBoaHble kKabenv coeguHATCS Apyr C APYroM, Ha3biBaeTcsl y3NoM
noaBoAHbIX kabenen. MNaHama sBnseTca ogHUM U3 TakuX y3noB, rae CoeanHaTca kabenu ns3
Kapnbckoro mopsi u Tuxoro okeaHoB. [logBogHble cyga m poOOTbl MOryT MoMoYb B
noaaepkaHum aTon MHAPPACTPYKTYPbl U BHEAPEHUN HOBbIX TEXHUYECKMX PELLEHUIA HA MOpE,
TakMx Kak MOPCKMe corHeYHble dbepMbl U Aae MOABOAHbIE LEeHTPbl 06paboTKM AaHHbLIX
(uon).

* Source: https://www.submarinecablesystems.com/history

Ha urpoBom none ansi cpegHen BO3pacTHOW KaTeropum po6oT NOMOXeT YCTaHOBUTL U
OTPEMOHTUPOBaATL NOABOAHLIE Kabenu, yCTaHOBUTL cepBepbl B nogBogHbie LIO[ m
aKTUBMPOBATb MOPCKME COJIHEYHbIe NaHesnu.

2. UrpoBoe none
CJ‘IGLWPOLLI,MVI PUCYHOK OeMOHCTpupyet wurposoe none wunu ero pasfnundHblie obnactu.

Bepdb HapEaphl Kapub6ckasn
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LIeHTp cyaHa ,
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Ecnu cton 6onblue, 4Yem UrpoBoe none, NOMecTuTe none yrinom ¢ 3oHon Crapta n ®uHuwa K
aBymM 6opTtam.

Ona nony4veHna 6onee nogapo6Hon uHdopmauum o cneuncukaumMm NONUroHa U ero
NOKPbITUA, NOXanyncra, o3HakoMbTecb € n. 6 O6wWmMx npaBun OCHOBHOW KaTeropuu.
O6wme npaBuna OcHoBHOM KaTeropuu, dann maketa ANA neyatyu nonvroHa v camn
PDF ¢ To4HbIMM pa3Mmepamu AOCTYNHbI HAa WWW.robotics.nis.edu.kz.

3. UrpoBble 06BLeKTbI, pacnosioxeHune, XepebbeBKka

MoaBoaHble Kabenu (2 6enbix, 1 KPACHbLIN)
B kaxxgom payHae Ha MrpoBOM norie ecTb Tpy NOABOAHbIX kabens:
- [Ba 6enbix NoaBoAHbIX kKabensa pasMmeLleHbl Ha ABYX NO3ULMSIX Ha BepdMU.
- KpacHbin ‘cnoMaHHbI® nofBoAHbIM Kabenb cnyvarHbiM 0Opa3oM nomeliaeTcs B
nobon 13 YeTblpex pasbeMoB NoakntoyeHns B Kapnbckom yane

N

McxogHoe nonoxeHue B ABYX OTMEYEHHbIX OAHO 13 BO3MOXHbIX Ha4arbHbIX
MecTax Ha Bepcu NONOXeHW B OOHOM U3 YeTbIpex pasbeMoB
nogknoyeHuns B Kapnbckom ysne



http://www.robotics.nis.edu.kz/
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CepBepHble 00BbeKTbl (2 LWT)
Ectb gBa u4epHbix 00bekTa, KOTOpble MNPEeACTaBMAT Martepuanbl, Heobxoaumble OJis
noctpovikn nogsogHoro LIO[. BHavyane atm o6bekTbl pasmeLlaoTcs Ha ABYX NO3ULMSIX Ha

Bepu.

CepBepHble 06beKTbI (2X) McxogHoe nonoxeHne B OTMEYEHHbIX
MecTax Ha Bepdu

Bnokn mapkupoBku (2 6enbix, 2 YepPHbIX)

Brnokn mapknpoBku pasmellarTcs B MUHPOPMALMOHHOM LeHTpe cyaHa. OHM UCNonb3ytoTcs
AN onpegeneHnss Mecta, Kyaa poboT AOMmKeH OOCTaBUTb CepBepHble OOBbEKTbl (YepHble
MapKMpPOBOYHbIe BroKKN) n nogBoaHble kabenu (6enble MapknpoBoYHble 6roku). OanH 6enbiv
N OOWH YepHbI MapKUPOBOYHbIE BIOKM CryvyamHbiM 06pas3oM pasmelleHbl Ha Mo3nLmsX,
OTMeYeHHbIX 1+4 Ha TUXOooKeaHCKoW CTopoHe. [pyron 6enbii 1 YepHbIn MapKMPOBOYHbIE
6nokn cnyyYavHbiM 0b6pa3oM pasmelleHbl Ha Mo3uuMsX, OTMeYeHHbIX 1+4 Ha kapubckown
CTOpOHE.

MapknpoBoOUYHbIe BIOKK OOHO 13 BO3MOXHbIX pasMeLLeHuni
(2 yepHbIX, 2 Benbix) MapKMPOBO4HbIX 6510KOB
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ConHe4Hble naHenu (2 wr)

EcTb oBa urpoBbix 06bEKTa, KOTOPbIE NPEeACTaBNAT COOON CONMHEYHbIE NaHEenNn Ana MOPCKOWN
CONHEeYHoM hepmMbl. TN 06 BEKTLI 4OMKHbI ObITh 3aKkpensieHbl Ha urposom none (cm. O6wne
npaswuna, rnaea 6) u pasMmeLleHbl B XXeNnTblX 30HaX MOPCKUX COMHEYHbIX hepm (Mo ogHOMY B
Kaxxgon).

\
e

CornHeyHble naHenu (2x) PaamelleHne ConHeYvHblX NaHenemn Ha
MOPCKMX COMHEYHbIX dhepMax.

Bapbepbl (2 wT)
Ha none ecTb aBa 6apbepa, koTopble AenaT none Ha Kapnbckyto n TUXOoKeaHCKyHo 30HbI, 06a
Hapbepa 3anpeLLeHo nepemeLlaTh Unu nospexaaTtb.

Bapbepsbl (2x) PasmelleHne 6apbepoB B Hayane Kaxaoro
payHaa. OHKM ycTaHaBNMBalOTCA Tak, YTOObI
CMHARA YacTb 6bina obpalleHa K LeHTpy nons.
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XepebbeBKa
B kaxaoMm payHae Ha none cryvarHbiM 06pa3oM pasmeLLaTcs creayolime 06bekTbl:

e OpuH 6enbii N OANH YEPHbIN MAapPKMPOBOYHbLIN BfOK Ha no3uumax 1+4 Ha
TUXOOKEAHCKON CTOPOHE.

e OpuH 6enbii N OANH YEPHbIN MAaPKMPOBOYHbBINA B/10K Ha nNo3numsx 1+4 Ha kapubckon
CTOpPOHeE.

e KpacHblin ‘cnoMaHHbIn’ Kabenb Ha 0AHOM M3 4 pa3beMoB noakntoyeHnst B Kapnbckom
y3ne

OaHy 13 BO3MOXHbIX KOMOUHALNIN xepeObeBKN Bbl MOXETE BUAETb HUXE:

e benbii MapkMpoBOYHbI 6rok TuxookeaHckmii Ne 3, YepHbIN MapKMPOBOYHbIA B0k
TuxookeaHckuin Ne 1

e benbin MmapknpoBoYHbIn 6510k Kapnbcknin Ne 4, yepHbI MapKMpOBOYHbIN 610K
Kapunbcknin Ne 1

*  KpacHbin ‘cnomaHHbIn’ Kabenb B pasbeme nogknodeHns Ne2 B Kapnbckom ysne
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4. 3apaum poboTa

Ons 6Gonblue $ICHOCTM Kaxaas 3agada  onucaHa B OTAENbHOM  pasgene.
KomaHga cama peluaeT, kakuMe 3agadn M B Kakom nopsiake OyayT BbIMONHEHDI.
NToroBbI pe3ynbTaT onpeaensieTcs no puHanbHOMYy CTaTUYECKOMY MOSOXEHNIO 0O LEKTOB
Ha none B KOHLe NMOMbITKN.

4.1. NMopBogHoOe pa3BepTbiBaHUE

PoGoT OoMmkeH NOMOYb YCTaHOBUTL NOABOAHYIO MHAPACTPYKTYPY A1 BCEMUPHOWN ceTu
nepegayn AaHHbiX WHTepHeT. [ns atoro poboT AOSMKEH TpaHCNOpPTUpOBaTb NOABOAHLIE
kabenu n cepBepHble 06BEKTLI C BEp(U K pasdbemMaM NOAKIMIOYEHNS.

PasbeMbl gns nogkniovyeHus  ONpedensitoTcsa  MapKMpOBOYHbIMM  Gnokammn B
MHOPMaLMOHHBIX LeHTpax cyaoB ansa Kapmbcko n TUxOOKeaHCKOM CTOPOH, Hanpumep:
Genbliin MapKMPOBOYHbIM BIOK HAa TUXOOKEAHCKOM CTOPOHE B No3umummn Ne 1 1 YyepHbii B 610K B
nosvumm Ne3 o3HauvaloT, YTO NOABOAHbLIM Kabenb OOMKeH ObiTb NOMELLEH B pa3beMm Ans
noakntoyeHnst Ne 1, a cepBepHbIn 06bekT B pa3beém Ne 3.

MonHble 6annbl HAYUCTIATCA, eCNK 06 BEKT NOMHOCTLIO HAXOAUTCA BHYTPU OOHOrO pasbema
noakntoyeHns. [JononHUTENbHbIE OYKM HAYUCMSAKOTCS, €CNU YCTaHOBMEHbl 06a oObekTa Ha
ogHown ctopoHe (Kapubckon unm TuxookeaHCKoWn).

4.2. OOHapyxeHMe «CrioMaHHOro» Kabens

Heobxoammo nopaepxuBatbh  CyLECTBYIOLWYIO MOABOOHYH  MH(PacTpykTypy, a
NOABOAHbIN POBOT AOMKEH NOMOraTh BbISIBMIATb CIIOMaHHbIE U CTapble 3N1eMEHTbI (KpacHbIV
061bekT). B aToM cnyyae poboT 4OSMKEH HANTU KpacHbIN OO BbEKT M AOCTaBUTb €ro B PEMOHTHbIN
LEHTP, KOTOPbIA HaxoAUTCA Hag BoaoW. TaM ero MOXHO OTPEMOHTUpOBaTb WM
nepepaboTaTsb.

MonHble Gannbl HAYUCNSIOTCH, €CMW CIIOMaHHbIA 3MEeMEHT MONHOCTBI0 HAXOAUTCH BHYTPU
PEMOHTHOWN CTaHUuK (CnHAA obnacTb).

4.3. AKTUBUpPOBaHME COJIHEYHbIX NaHenewn

UT-nHppacTpykTypa, byab TO nog BogoW Mnn Ha cywe, TpebyeT MHOro aHeprum. U Bo
BCEM MWpe Mbl ucnorib3yem Bce bonbwe u 6onble UMpPPOBbIX WUHCTPYMEHTOB n UT-
NHMPaCTPYKTypbl. [MO3TOMY BaXHO MpuOepXuBaTbCA YCTOMYMBOIO Mnoaxoda, Koraa pedb
3axoauT 06 ucnonb3oBaHuM aHeprun. Mopckue cornHeydHble epMbl MOryT NOMOYb B 3TOM.

PoGoT [ormkeH MOMOYb HACTPOUTbL MOPCKME COMHeuYHble dhepMbl U aKTUBMPOBATbL MEpBble
CONHEeYHble NaHenn aTon oepmbl. MNonHble 6annbl HAYMCNATCS, €CNKU NaHeNb akTMBUMPOBaHa
N NP 3TOM COJTHEYHbIE NAHENN CTOAT BEPTUKASbHO.

4.4, BOHYyCHble Gannbl

BoHycHble 6annbl 6yayT Ha4YMcneHbl 3a To, YTO Bapbepbl Ha None He BbiN COBUHYTLI U/UNK
NOBPEXAEHbI.
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4.5. NMapkoBKa poboTa

Mwuccus 3aBepLueHa, koraa poboT Bo3BpallaeTcsi B 30HY CTapT U (hMHMLLA, OCTaHaBNMBaETCS,
Npun 3TOM Npoekums poboTa YacTUYHO (BUA cBepXy) HAXOAUTCA B 30He cTapTa U oMHULLA.

5. lNopacyer 6annos
Onpep.eneva Aanda nogcyeTta 6annos

6enbie NMHUK).

“NMonHocTbld” 03HA4YaeT, YTO MrpoBON OOBLEKT KacaeTCs TOSIbKO COOTBETCTBYHLLEN
obnacTtu, He NOBPEXAEH N ONUPAETCst TONbKO Ha UrpoBOE Nosne (He BKIO4Yasa YepHbie U

3agaum

3a ogHy

Bcero

NMoaBogHoe pa3BepTbiBaHUe

MoaBoAaHbIn kabenb NONHOCTLIO HaxoauTcA BHYTPU NpaBuIibHOIro
pa3bemMa noaknr4eHnA

12

24

MoaBoAaHbIn kabenb 4acTnu4yHO HaxoauTcA BHYTPU NpaBuiibHOro
pa3bemMa noaknrvYeHnA

CepBepr||7| 00BbEKT NONHOCThIO HaxXoanTCA BHYTPU NpaBUribHOro
pa3bemMa noaknr4eHnA

12

24

CepBepruZ 0OBbEKT YAaCTUYHO HaxoamTcs BHYTPU NpaBUIibHOro
pa3bemMa noaknr4vYeHnA

CepBepHbI 06BEKT UK NOABOAHbLIN Kabenb YacTu4HoO nnbo
MOJTHOCTLIO HAXOAATCS B HEMPABUITbHOM pasbeMe NMOAKMIHYEHMS
(He 6onee ogHoro o6bekTa B 0AHOM pasbeme)

[ononHutensHo: CepBepHbI 00BLEKT U NOABOAHbIV Kabenb 0gHOWN
cTopoHbl (Kapubckon nnm TruxookeaHCKon) NONHOCTbIO HAXOAMTCA
BHYTPW NPaBWibHbIX pa3beMOB MOAKIHOYEHUS

12

OGHapyxeHne «CroOMaHHOro» Kkabens

CnomaHHbIn kabenb NONHOCTLI HAXOAMUTCS BHYTPU PEMOHTHOW
cTaHuuu

13

CnomaHHbIV kabenb YacTUYHO HaXoOUTCSA BHYTPU PEMOHTHOM
cTaHumu

AKTMBUpPOBaHME COJIHEYHbIX NaHeneun

ConHeyHas naHenb akTMBMpoBaHa

11

22

BoHycHble 6annbl

Bapbepbl Ha none He GbINKY CABUHYTHI U/UIM NOBPEXAEHbI

12

MapkoBka pob6oTa

Mpoekuns poboTa YacTU4HO (BMA CBEPXY) HAXOOUTCS B 30HE
cTapTa u puHULWa (MoJsIbKO ecriu HayucrieHbl Opyaue 6arnrbi
Kpome BOHYCHbIX )

13

MakcumanbHoe Yyncno 6annos

120
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Pa3bsAcHeHus K HauucrneHuro 6annos

MoxanyncTa, obpaTuTe BHUMaHUE: pas3bsiCHEHMS K HA4YMCNEHMIO Gannos ang
kabenen n cepeepHbiXx 0OBLEKTOB COOTBETCTBYET XepebbeBke B10KOB MapKMPOBKU
CO CTpaHuubl 7 B ka4yecTse npumepal

MoaBoaHbIN kabernb NOMHOCTLIO BHYTPM NPaBUITbHOrO pasdbemMa nogknioveHnsa = 12 6annos
MoaBoAHbIN kKabernb YacTUYHO BHYTPWU NPaBUNbHOMO pasbemMa noakntoyeHns = 7 6annos

12 6annoB (NOfHOCTLIO
BHYTPW 30HbI)

12 6annoB (NOMHOCTLIO
BHYTPM 30Hbl, 6enble nuHun
CUYMTaIOTCH YaCTbHO 30HbI)

Hi

7 6annos (kacaeTcs TOMNbKO
4YaCTUYHO)

mv

7 6annos (kacaeTcs TOMbKO
YaCTUYHO)

s

G

;
0 6anno. (06bekT
NnoBpeXaeH)

CepBepHblii 06 LEKT MNOMHOCTLI0 BHYTPU NPaBUbHOMO pasbemMa NoAdknoyeHus = 12 Gannos
CepBepHblii 06LEKT YACTUYHO BHYTPWU NPaBUbLHOIO pasbeMa NoAknYyeHns = 7 6annos

12 6annoB (NONHOCTLIO
BHYTPU 30Hbl)

12 6annos (NONHOCTLIO
BHYTPW 30Hbl, 6enbie NUHUK
CYMTAIOTCH YacCTbHO 30HbI)

gl

12 6annoB (NONMHOCTbLIO BHYTPU
30HbI)

10
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7 6bannos (kacaetcs
YaCTU4YHO)

0 6annos (06bekT
noBpexaeH)

CepBepHbI 06bEKT UM NOABOAHbLIN Kabenb YacTUYHO NMOO NONHOCTLID HAXOAATCH B
HenpaBWUNbHOM pasbeme NoAxknyeHus =» 4 banna.

4 6anna

lMpumeyaHue: Omom
npumep coomeemcmesyem
JKepebbeske co cmpaHuybl
7, 20e nodeodHsbIli kabersb
OormkeH bbimb docmaerieH 8
pasbvem Ned, makum
obpasom pa3smeuieHue 8
pasbeme Ne3 cyumaemcs
HernpasuribHbIM

HeT, HeT TonbKo ogMH OOBbEKT B
paszbemMe NoaKNtoYeHns
3acuuTbiBaeTcs, 4 6anna.

HononHutenbHo: CepBepHbI 00BLEKT U NOABOAHbIV Kabenb 0aHOWM CTOPOHbI (Kapnbckon unm
TnxookeaHCKOWN) NOMHOCTbI HAaXOAMUTCS BHYTPY NPaBUIbHBIX Pa3beMOB NOAKNIOYEHUSA = 6

6annos

lMpumeyaHue: Omom npumep
coomeemcmeyem xepebbeske
Cco cmpaHuubl 7, 20e no08odHbIU
Kabesib 0ormkeH bbimb
docmaerieH 8 pasdbem Ned u
cepeepHbIti 06beKM 8 pasbeM
Ne1.

11
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CriomaHHbIV kaberb NOSTHOCTbIO HAaX0AUTCA BHYTPU PEMOHTHOM CTaHuun =» 13 6annos.
CnomaHHbI Kabernb YacTUYHO HAXOAUTCS BHYTPU PEMOHTHOW CTaHumy =» 9 6annos.
Ob6pamume sHUMaHue: peMOHMHOU cmaHyuel c4umaemcsi moJIbKO CUHsIs1 obnacmb
nouisi.

13 6annoB (NOfHOCTLIO 13 6annoB (NOMHOCTLIO 9 6annoB (4aCTUYHO BHYTPU)
BHYTPM) BHYTPMW)

e
9 6annos (4acTn4HoO 0 6annos (06beKT
BHYTpW) NOBPEXAEH)

ConHeyHas naHenb akTMBMpoBaHa = 11 6annos

11 6annos (aKTMBMpOBaHa

12




WRO Kazakhstan 2023 OcHoBHasi KaTeropus — cpeHsia Bo3pacTtHasi rpynna

Bapbepbl Ha none He ObINy COBUHYTLI U/UNM NOBPEXAEHbI. =» 6 6annos
O6pamume eHuMaHue: bapbep cHumaemcsi cO8UHYMbIM, €CIIU OH repeMeuweH 3a rpedesibi

bernoli obnnacmu, oH cHUMaemcsi rnoepexx0eHHbIM, ecriu xomsi 6b1 0OUH KUpnuY omcoeduHUsICs

6 6annos, OK, Bce eLle B
6enomn obnactu.

0 6annos., BHe bOenon
obnacTtu.

0 6annos, noBpexgeHune
Oapbepa.

Mpoekumns poboTa YacTUYHO (BUA CBEPXY) HAaXOOAUTCS B 30HE cTapTa U HULLA (TONbKO ecnu
HaymcneHbl 6annbl 3a 3agayn) = 13 6annos

O6pamume eHumaHue: CUHSIS JTUHUS, OKpYy»Karoujasi 30Hy GhuHuwa, He 8KIoYeHa 8 amy
30HY, npoekyusi domkHa Haxodumecs Had benol eHympeHHel obriacmsio. Kabernu He

ABJIAKOMCH YacmbHro rNMpoeKyuu po6oma.

Mpoekuns poboTa He
HaxoauTcs B 30He OUHMLLIA,
0 6annos.

Mpoekuus poboTa 4acTU4HO
HaxoauTcs B 30He hmHUwa,
13 6annos.

Mpoekunsi poboTa NOMHOCTbLIO
HaxoauTcsa B 30He omHuMwa, 13
©annos.

13




