BCEPOCCUMCKAS OJIMMITNAIA IIIKOJIbBHUKOB
TEXHOJIOTUSL. [TIPOD®UIIb «POBOTOTEXHUKAY. 2023-2024 yu. T.
HIKOJIBHBIN DTAIL 9 KJIACC

OTBETBI 1 KPUTEPUN OLUEHMBAHUMA

MaxkcumanbHblii 6211 3a padoty — 30.

O01mas yacrop

1. Crennl crannum «JlaBBIIKOBO» bBONBINON KONBIIEBOM JHHHH MOCKOBCKOTO
METpPOTIOJIUTEHa yKpalleHbl Oapenbedamu ¢ uzoOpaxeHusiMu padbotHukoB MUYC
(MunuctepctBo Poccuiickoit ®Denepanuu 1Mo JAejaM TpakKJaHCKOH 0OOPOHEI,
Ype3BbIYAITHBIM CUTYAIUsIM U JIMKBUAAIMUA TOCIEACTBUNA CTUXUUHBIX OEICTBHI).
Paccmotpute dotorpaduto.

N300paxeHne mpeAcTaBUTENs Kakod mpodeccud TPUBEACHO Ha JaHHON
dboTorpadun?
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3a eepnutit omeem — 1 6ann.
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2. Cpenu mpeanoKEeHHBIX HM300pa)KeHUil BBIOEpUTE TO, HA KOTOPOM MpHUBEIACHA
MapKHUPOBKA C YIIAKOBKHU U3ENHS, YKa3bIBAOLIas HA TO, YTO JAHHBIN TPY3 SIBISIETCS
CKOPOIOPTSIIUMCS (TpeOyeT CrieluaabHbIX YCIOBUM XPAHEHHUS).
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3a eepnutit omeem — 1 6ann.

3. Breibepute, Kk KakoMy BHIY XyJI0KECTBEHHOH pOCIHCU

M300paXKEHHOE HA PUCYHKE.

OTHOCUTCA H3ACIIHNC,

KEJIbCKasi POCIHUCh
ME3€HCKasl POCIHCH
ropojielKasi pocluch
sKOCTOBCKAsl POCINCH
XOXJIOMCKasi pOCIHUCH
CEMUKAPAKOPCKasl POCIUCH

3a eepnutit omeem — 1 6ann.
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4. B anpene 1899 roga cocTosyiock OTKpBITUE NIEPBOM JTMHUU TpaMBas B MOCKBe.
Omna npomuwna ot byTeipckoit 3actaBsl 10 [lerpoBckoro napka. IIpoe3n Ha TpamBae
cToun 6 KOIeek.

WBan pabGortaer y Pomana momomninukoM. Poman nan MBaHy Ha TpaHCHOpPTHBIE
pacxojpl Ha MecsI 5 pyosieit. OqHako, K cepeiHe Mecsia y MiBaHa u3 BbIJaHHBIX
Pomanom neHer ocranach TOJBKO OJHA MOHETa, HM300pa)kKEHHAas Ha PHUCYHKE.
Onpenenute, CKOJBKO IOE3J0K Ha TpamMBae CMOKET OmaTuTh VBaH naHHOU
MOHETOM.

Mounema

OTtBer: 16.

Pemienue
Y UBana octanach MoHeTa HOMUHAJIOM B 1 pyOuib. 1 py6as = 100 xomeek.
100 : 6 = 16 (octaTtok 4). MoxHO oraTuTh 16 Moe3/0K.

3a eéepuvtit omeem — 1 6ann.

5. llepeBsinHbIi Opyc U3 OCHHBI UMeeT (HOopMy MPSMOYTOIHHOTO MapasuieenuIe/a.
Jlnunaa Opyca paBHa 350 mm, mmpuHa 2,3 1M, BeicoTa 18 cM. IMOTHOCTH OCHHBI
paBHa 510 xr/m?. Onpenenute Maccy gaHHoro opyca. OTBET BhIpa3UTe B rpaMmax,
OKpPYIJIMB pe3yJIbTaT A0 LEJIOro.

OTtBet: 7390.

Pemienue

510 xr/m* = (510 - 1000) : 1000 = 510 r/nm?

350 Mmm = 3,5 1m

18 cm=1,8 1m

Haiiném maccy 6pyca: 3,5 - 2,3 - 1,8 - 510 =7389,9 (1)
Oxkpyrmum: 73899 r= 7390

3a eepuotii omeem — 2 banna.
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Cneunanbnaﬂ 4acTb

6. Po6oTta nmomectunu B 1a0UpUHT (cM. abupunm). HarpaBnenue «Bnepén» podoTa
COOTBETCTBYET HAIPABJICHHIO CTPENKU. POOOT TOIDKEH, IBUTAsICh MO TMPABUITY «JICBOM
PYKI», TIPOMTH 1O TAOMPHHTY ¥ BEPHYTHCS B KIIETKY, U3 KOTOPOW OH CTapTOBA.

ol

Jlabupuum

Onpenenure, CKOJIBKO KJIETOK TOCETUT POOOT, ABUTASICh MO JTAOUPUHTY IO MPABHITY
«1eBoM pykm». Kaxnas noceni€Hnas poOOTOM KJI€TKa CUATAETCS 10 OJHOMY pa3y,
BKJIIOYAsI KJIETKY CTapTa.

Cnpasounaa unghpopmayusn

Kpamko anecopumm npoxoowcoenus 1adupunma no npasuiry «iesotl PYKu» MONCHO
chopmynuposames max. 08U2asCb NO IAOUPUHMY, HAOO BCE BpeMsl KACAmMbCsl 1e6ol
pykoi e2o cmenvl. [Ipuoémes npoiumu Ooneuil nyms, 3ax005 60 6Ce MYNUKLU,
HO 6 umoee yeib 6yoem 00CmucHymad.

OTtBert: 24.

Pemenune

N306pa3uM TpaeKTOpUIO ABMKEHHS poOOTa MO MPABUITY «JIEBOH PYKI:

[TocunTaem, CKOJBKO KIJIETOK MOCETHJI POOOT NpHU JBMKEHUM MO JaOUPHUHTY.
[Tosryuaetcsi, uTo poOOT moceTus 24 KIETKH.

3a eepnutit omeem — 1 6ann.
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7. Poma 3anmcait mpuMep B UETBEPUYHON CUCTEME CUUCIIECHUS:
3234 + 2233,

OHpCI[CJ'II/ITC, KaKOC YHCJIO ITOJYIUTCA ITOCJIC CIIOKCHH. OTBeT 3aIUIINTE C IIOMOIIBIO
apa6CKI/IX HI/I(l)p B I-IGTBG]:’)I/I‘IHOI\(JI CHUCTCMC CUMCIICHHSI. I/IHIIGKC CHUCTCMbI CUHCIICHHUA
B OTBCT 3aIlMCBIBATH HC HAJO.

OTtBer: 3222

Pemenune

22334
+ 3234

3a eepnutit omeem — 1 6ann.

8. IlepByro TpeTh MyTH pOOOT MpOEXaI CO CKOPOCTHIO 2 CM/C, BTOPYIO TPETh ITyTH
po0OT Impoexalt co CKopocThio 3 cm/c. [TocnenHIow yacTh MyTH JJIMHOKO 3 M poOOT
poexa co CKopocThio 4 cm/c. Onpenenure, 4eMy paBHa CpeaHssi CKOPOCTh poOoTa
Ha BCEM MyTH, OTBET JaliTe B CAaHTUMETPAX B CEKYHAY, OKPYIJIUB pPE3yibTaT 0
necaTeix. Jns momydeHust Oojiee TOYHOTO pe3yjbTaTra, OKPYIJICHHE CTOWT
MIPOU3BOANTH TOJIBKO MPH MOTYYESHUN (PUHATHLHOTO OTBETA.

OtBer: 2,8.

Pemenune

3 1M =30cMm

[Tocnenusst yacTh MyTH paBHA TPEThEH YACTH BCETO MyTH. 3HAYUT, JUIMHA BCETO
nytu paBHa 30 - 3 =90 (cm).

Kaxxnas u3 Tperbux yacte mytu paBHa 30 cwm.

30 : 2 =15 (c) — Bpems1, 3a KOTOpOE poOOT Ipoexai MEepBYIO TPETh

30 : 3 =10 (c) — BpeMs, 3a KOTOpOe pOOOT Mpoexayl BTOPYIO TPETh

30:4=17,5(c) — Bpems, 3a KOTOpOoe poOOT Mpoexall MOCIETHIOI TPETh

15+ 10+ 7,5=32,5(c) — Bpemsl, 3a KOTOpO€ poOOT Mmpoexai BeCh MyTh

90 :32,5=2,769...~ 2,8 (cM/C) — cpeaHsIs CKOPOCTh poOOTa Ha BCEM MyTH

3a eepnulit omeem — 2 6anna.
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9. Po6oT ocHaméH aByMs OTAEIHHO YNPABISIEMBIMU KOJIECAMH, JHAMETP KaXKI0TO
U3 HUX paBeH 6 cM. JIeBbIM KOJecoM ympaBiisieT MOTOpP A, HpaBbIM KOJECOM
ynpasisier Mmotop B. Konéca Hanpsimyro moacoeAMHEHBI K MOTOpaM.

PoGotr nBuwxkercs mnpsMonuHeHO. B Haudanme pa®oThl MporpaMMbl 3HKOAEPHI
MOTOpOB ObUTH OOHYJEHBI. JanbHeliee n3MEHEeHHe TTOKa3aHui HHKOJepa MOTopa
A 1mokazaHo Ha rpaduke.
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Omnpenenure paccTosiHUE, HA KOTOPOE POOOT IepeMecTuIcs 3a nepBble 15 cekyH
nBrkeHUs. OTBET JalTe B CAHTUMETPAaX, OKPYIVIUTE pe3ysbTar 1o menoro. llpu
pacuérax mpumure n <~ 3,14. Jlna nomydeHuss 0oyiee TOYHOIO pe3yJibTara,
OKpPYTJICHHE CTOUT MPOU3BOJIUTH TOJBKO MPHU MOJIYYEHUH (PUHATBHOTO OTBETA.

OTtBert: 47.

Pemenue

[To rpaguky MOXHO OmpeneiauThb, YTO 3a 15 CEeKyHI Kaxaoe U3 Kojéc pobdora
noBepHysoch Ha 900°.

JlivHa OKpY>KHOCTH KoJieca paBHa:

6 - 3,14=18,84 (cm)

OnpenenuM JUIMHY TTyTH, IPOJAECTAHHOTO poOOTOM 3a 15 cexyH:

18,84 - 900° : 360° = 47,1 (cm)

47,1 cm =47 cMm

3a eepnulit omeem — 2 6anna.
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10. Bribepute 06a n300pakeHusi, Ha KOTOPHIX JIaHEI 3youamule peiKu.

A=
(ENSSLT Ze
BOTOR 21

3a kaxcovlit gepustii omeem no 1 6anny, eciu evlopano 601ee 08yx omeemoas,
mo evicmasgnaemcs () 6annos.

Maxkcumym 3a 3a0anue — 2 d6anna.

11. Yopyryto HeBecomyto Oanky aiuHo# 1,5 M nmoaBecuiu Ha pacctosHuu 50 cM OT
e¢ mpasoro koHma. Ha paccrossaum 30 cM OT mpaBoro KoHIla Oalku K Oaike
MOABECUIIN TUPIO Maccou 3 kr. Omnpenenure, Ha KAKOM PACCTOSIHUM OT JIEBOTO KOHIIA
OaJIKi HY»KHO MOJIBECUTh TUPIO MAaCCOM 2 KT, YTOOBI Oajka 3aHsia TOPU30HTAILHOE
nosnoxkenre. OTBET JalTe B CAHTUMETPAX.

OTtBer: 70.

Pemenune

1,5mM =150 cm
CnenaeM pUCYHOK:
O003HaYMM TIIIEYO MPABOTO TPy3a 3a a, IJIeUO JICBOro Tpy3a 3a b.

L]

[1edo mpaBoro rpysa a paBHO:

50 —30 =20 (cm)

3anuiieM ypaBHEHHE PABHOBECHS phlUara:

3kr-g-20cm=2xkr-g-bcm

b=3-20cm:2=30(cm)

Torna paccTosiHKE OT JIEBOTO Kpasi OAJIKH JI0 TPy3a Maccoi 2 Kr Oy/IeT paBHO:
(150 — 50) — 30 = 100 — 30 = 70 (cm)

3a éepuulit omeem — 2 6anna.
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12. VIBan coOpait u3 mecTepEHOK ABYXCTYIIEHUATYIO Tiepenaqy (CM. cxemy nepedadis).
K nepenade on mpukpenuia MOTOp U KAPTOHHYIO CTPEIIKY.
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Cxema nepedayu

[lepBoHaYaIBHO CTPENIKA OPUEHTUPOBAHA TOPUZOHTAILHO. UKCITO 3yOBeB MIECTEPEHOK
YKa3aHo B TaOJIHIIE.

Y cnoBHbIE 0003HAUEHHUS Yuciio 3yobeB
z1 25
z2 32
z3 15
z4 18
Z5 54
z6 18

Motop Bkmtounnu Ha 70 CeKyHH, MPU 3TOM OCh MOTOpa BpallaeTcs Mo 4acOBOM
CTpeJIKe ¢ 4acToToi 6 000poTOB B MUHYTY. OTpeienuTe, Kakoe MOJI0KEHUE 3aiMET
CTpeJIKa TIOCJIe BRIKITIOYEHUSI MOTOpa. B oTBeTe ykakute yroi, KOTOpbIid oOpa3yeT
CTpejiKa ¢ Tropu3oHTalbi0 B mpeaenax ot —180° mo 180° BkmrouutensHo. Eciu
CTpEJIKa pPacroJi0KEHA BBIIIE TOPU3OHTAIIBHOM OCH, TO HAIMPABICHUE CUUTAETCS
MOJIOKUTENIBHBIM, €CJIM CTpPEJIKa PAaCIONIOKEHAa HUXKE TOPU30HTAIBHOM OCH,
TO HAIMpPaBJICHUE CYUTAETCS OTPULATEIIbHBIM. B HadalbHBIA MOMEHT BpEMEHU
CTpeJiKa HalpaBJIeHa TOPU30HTANIBHO (1o yriioM 0° k ropusonTanu). OTBET AaiiTe
B Tpajaycax (CM. npumep 3anucu yena cmpenxu), Hanpumep, —10.

170° 10°

+180°. 0°

-170° -10°

Ilpumep 3anucu yena cmpenku
OtBer: 120.
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Pemenue

OHpCI{CHI/IM HaIpaBJICHUC BpalllCHWA CTPCIIKU:
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[Tomywaetcs, cTpenka OyieT BpanaThCs 0 X0y YaCOBOU CTPEJIKH.

Omnpenenum, 4ncio 060pOTOB, KOTOPOE cAeNaeT cTpeka 3a 70 CeKyHI:

6 00./MuH - (70 c/60 c) - (25/15) - (18/18) =6 - (7/6) - (5/3) =7 - 5/3 =35/3
Beraenum neiyro 4acTs:

35/3 =11 nensix 2/3 o6opota

[Tonyuaetcsi, uTo nociie 11 1enbix MOBOPOTOB CTpeEJiKa MOBEPHETCS HA 2/3 obopoTa.
OnpenenuM yros noBOpOTa CTPENIKU:

360° - 2/3 =120° - 2 =240°

Tak Kak CTpenka BpallaeTcs MO YaCOBOM CTPEIKE, TO OHA OCTAHOBUTCS BBIIIE
TOPU30HTAIBHOM Ocu. Onpenenum, KaKoe MOJI0KEHUE 3aMMET CTPENIKAa OTHOCUTEIIBHO
HYJIS:

180° — (240° — 180°) = 180° — 60° = 120°

3a éepuulit omeem — 3 6anna.

. Manunynsarop poboTa MOXKET COBEpIIaTh MOCTYMATE/IbHbIC JIBHMIKEHUS 3BCHHCB
B JIBYX B3aUMHO NEPIECHAUKYIISIPHBIX HaNpaBiieHUsAX B mockoctu XOY.
KoopauHnara mojio)keHus 3axBara MaHUIyJaaTopa BA0Jb ocu OX MOXKET MEHSIThCS
ot —200 mo 100, xoopauHaTa MOJIOKEHUS 3aXBaTa MAHUIYJIATOpa BIOab ocu OY
MoxkeT MeHAThCA OT —200 10 400. Cumralite, uto 1 eamHMIIA MO KaXXIOM M3 oceit
COOTBETCTBYET 3 MM.

Omnpenenute mIomaab padodeid 30HbI MaHumyasATopa. OTBET JalTe B KBAaJIpPaTHBIX
JeUMETpaXx.

OTtBert: 162.

Pemienne

PaGouas 061acTh MaHUTTYISITOPA TIPECTABISET COOOH TIPSIMOYTOJILHHUK.
(100 — (—200)) - 3=900 (MM) — nIMHA TPSAMOYTOJIbHUKA

(400 — (—200)) - 3 =1800 (MM) — mUprHA TPSIMOYTOJIbHHUKA

900 MM =9 1M

1800 Mm = 18 1M

18 - 9 =162 (am?) — mIomanab TPAMOYTrOJILHUKA

3a éepnulit omeem — 3 6anna.
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14. Poma coOpan Ha MaKeTHOM IIaTe CISAYIONIYI0 cXeMy (CM. cxemy yenu).
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Cxema yenu

[Ipu cOopke OH TOJIb30BAJICS TOJBKO pe3ucrtopamu HoMuHamoM 200 Owm.
Onpenenute compotuBiicHWe ydacTka AB. ConpoTHBIEHHMEM HCTOYHHMKA TOKa
Y IPOBOJIOB MOKHO NpeHeOpeub. OTBET BBIPA3UTE B OMaXx.

Cnpasounas unghopmayusn

llookniouenue pe3ucmopos, KOmopoe MOMCHO NPeocmasums 8 uoe KOMOUHayuu
VUACmKO8, HA KOMOPBIX pPEe3sUCMOPbl  COEOUHEHbl NOCAe008AMeNbHO  U/UU
napanienvbHo, HA3bl8Aemcsl CMEULAHHBIM COeOUHEHUEM.

IIpu nocnedosamenvrom coeduneHulu pe3ucmopos oouee COnPOmuBieHue yiacmra
yenu MOodACHO NOCYUMAMb, CLOACUE HOMUHAILI PE3UCMOPOS.

Paccmompum npumep napannenvrnoco coedunenus yuacmka yenu:

R1

[ |
| B |

| R |
o+ +—to
R3

| I

Ilpu napannenvHom coedunenuu peucmopos oobwee conpomusieHue ywacmka BC
MO2HCHO nocuumams caedyrowum oopazom (npu Ry = Rz = 10 Om, Ry = 40 Om):

1_1+1+1_1+1+1_9
Rse Ry R, R; 10 40 10 40

Tozoa conpomuenenue ywacmrxa BC 6yoem pagno:
Rpc == =40:9 = 4,44 ... ~ 4(0m)

OTtBert: 2150.

10
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Pemenue

N3y4uuB MpeayioKEHHYIO CXeMY COOPKH, MOXKHO 3aMETUTh, 4TO Poma coeTMHuI Bce
PE3UCTOPBI COTIACHO CXEME:

f__:__. e s e s e s s e e e e e w : ::: :'
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e o & o @ 26
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Torna conpoTuBieHue yyactka uenu AB OyzaeT paBHO:
Room. =5 R+ 1/ (1/R+1/3R)+5 - R=10R + 3R/4 =10,75 - R=2150 (Om)
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3a eepuulit omeem — 4 6anna.

15. Ha monuroHe OKOJO CTEHbl YCTAaHOBJIEHO HECKOJIBKO OOBEKTOB —
MPSAMOYTOJIbHBIX TapaienenunenoB. OOBEKThl OTIMYAOTCS TOJIBKO IIMPUHOM.
B xommuiexTe monurona Bcero 6 00bekTOB: 3 mUpokuX U 3 y3kux. Ha momurone
MOET OBITh YCTAHOBJIEHO TOJIBKO 4 00BEKTa.

Jis  ompeneneHus MapaMeTpoB OOBEKTOB OBLIO PEHIEHO HCIOJb30BaTh
yIBTPa3BYKOBOM JaTuWK, pAacCloOJOXKUB €ro Tak, 4YTOObl OH ObUI HampaBlieH
NEPHEHANKYJIIPHO MOBEPXHOCTU CTEHBI, BAOJIb KOTOPOM CTOST 0OBEKTHI. JlaHHBIE,
MOJIy4eHHbIE PpOOOTOM ¢ JaTyuka, ObUIM TPEACTaBleHbl B BHUAE TIpaduka
(cM. epagpux).

300 N

I'pagux
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C moMoIpi0 0OBEKTOB MPOUCXOIUT KOJUPOBAHUE HOMEpPA 30HbBI, U3 KOTOPOU HY>KHO
3a0parb KyOMK. Y3kuil 0OBEKT cooTBeTCTBYeT Iudpe 0, mmpokuid — 1mmdpe 1.
KoaunpoBanue npoucxoauT B JBOMYHON cHCcTEME cUHCieHUs. Podom O0suxcemcs no
noaucoHy, om 00veKkma, Kooupylouiezo cmapuwiuili  paspad K 00vbeKkmy,
Kooupyiowiemy mMaaouiuii papao.

Onpenenure HOMEpP 30HBI, U3 KOTOPOM poOOTY HYKHO 3a0paTh KyOwK. OTBeET
3aMUIINTE B IECATUYHON CUCTEME CUHUCIICHUS.

OTtBer: 11.

Pemenue
OnpenenuM, KaK pacnoyioKeHbl 00bEKTHI Ha MOJIUTOHE.

Me1 3HaeM, 4To Bcero 4 o0ObeKTa, Y KOTOpbIX oTiauyaeTcsa mupuHa. Ha rpaduxe
MBI BUJIUM 3 MOXOKHUX Y4aCTKA U | y4acTOK, KOTOPBIA OTINYAETCH.

Cyns no rpaduky, CTeHa, BAOJIb KOTOPOW PaclooKeHbl OOBEKTHI, PACIION0KEHA
npuMepHO B 150 cM oT gaTymka.

Po6oT BcTpeuaer 0OBEKTHI B CIEAYIOIIEM MOPSAKE: MIMPOKHUM, Y3KUM, IIHPOKUH,
mupokuil. W3BECTHO, umo pobdom oOsudricemca no NOJAUOHY OM 00bekma,
Kooupywuiezo cmapuinii paspao, K 00vekmy, KoOupyouwiemy mMaaouiuil pa3po.

3HauuT, HOMEP MCKOMOM 30HBI 3aKOJIMPOBAH OOPATHOW MOCIEIO0BATEIHHOCTHIO:
IIUPOKUN, Y3KUW, IIUPOKUM, MMIHUPOKHM, 4YTO cooTBercTByer umciay 1011,
B JIBOMYHOMN CUCTEME CUUCIICHUH.
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[TepeBeném unciio 1011, u3 IBOMYHON B JECATUYHYIO CUCTEMY CUUCIICHUS:
1011,=1+1-2+0-2-2+1-2-2-2=1+2+8=11
3a éepuutit omeem — 4 6anna.

MaxkcumanbHblii 6as11 3a padoty — 30.
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