05.11.2025, 10:49 Onvmnuaga oHnamH

MyHuuMNanbHbIM 3Tan no 6uonorum

buonorusa. 9 knacc. OrpaHunyeHune no spemern 120 MUHyT

Mukpockonus #1190397

Paspewatoas cnocobHOCTb MUKPOCKOMa — 3TO MMHWMaNbHOE PAaCCTOSHUE MeXAay
ABYMS TOYKaMW, MpU KOTOPOM OHW BUAHbI pa3genbHo. CeeToBOM MMKpocKon,
ncnonb3yowmum suanmein ceeT (anvHa sonHbel 400-700 HM), uMeeT Npenen paspeweHuns
~0.2-0.3 MKM. DneKTpOHHbI MUKPOCKOM, paboTalowmm Ha Myyke 3MeKTPOHOB C
MeHbLUeN AIMHOM BOsHbI, gocTuraet paspewenus o 0.1-0.5 HM, uTo no3BonseT nsyyaTb

YNbTPacTPYKTYpPY KNeToK.

N3yunTte wkany pasmepoB 6uonormyeckmx obbektoB. Kakor n3 nepeumcrneHHbix
o6bektoB HE MOXKET 6bITb A€TanbHO M3yyYeH C MOMOLLbIO CBETOBOINO MUKPOCKOMa U3-

3a OrpaHNYeHUI ero paspeluaroLLer cnocobHocTn?
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aapo KneTku anutenus (auametp 5-10 Mkm)

6akTepusa Escherichia coli (annHa 1-2 MiM)

O

MUTOXOHAPUSA B KIIETKe MblwLpl yenoseka (anametp ~0.5-1 mim)

3a peweHue 3agaum 1 6ann

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2051/preview

1/36



05.11.2025, 10:49 Onvmnuaga oHnamH

CucreMaTnueckme npusHaku Bogopocnen #1190398

[Mop  HasBaHMEM  «BOOOPOC/M»  OObEAUHAT  pa3HoobpasHble  Fpynnbl
bOTOCUHTE3UPYIOWMX OPraHM3MOB, KOTOpble He Ob6pasyloT eAWHYK 3BOJIOLMOHHYIO
nvHuio. VX TpaAULIMOHHO BbIAENSN MO COBOKYMHOCTU MPU3HAKOB, TaKUX Kak Hannume
oKkcureHHoro ¢poTtocuHTesa u HeandpdepeHumpoBaHHoe Ha opraHbl Teno. CoBpemMeHHas
Knaccudukauma B nepsByro ouyepefb HasmpyeTcs Ha MONeKyNnsapHbIX AaHHbIX, OAHAKO
HekoTopble Mopdonornyeckme OcobeHHOCTU OCTalTCa AOCTAaTOYHO CTabUbHbIMU,
UTOBbI NCMONb30BaThb UX B CUCTEMATUKE, U 3a4aCTyl OHW COMMAacyroTCs C pe3ynbTaTamMu
MONeKynsapHoro aHanusa. BbibepuTe Takom npu3HaK, KOTOPbIM MOXET C BbICOKOM

CTeneHbo OCTOBEPHOCTU UCMO/Ib30BaTbCA B CUCTEMaTUKE BO,EI,OpOC}'IeI‘/JI.

KO/IMYECTBO AAepHbIX MeMbpaH
Tvn aguddepeHumaumm TanioMa

KOTN4eCTBO MUTOXOHAPWMAlIbHbIX MeM6paH

O

3a pewenue 3apgaum 1 6ann
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Onumnuana oHnaH

Urto penaet opraHenna? #1190399

Kakas d)yHKLI,I/IFl ABNAETCA OCHOBHOM ana o603HaYeHHOM Ha |/|3o6pa>|<eHV||/| opraHennbl B

KNneTKax Bofopocnemn u rpubos?

O

Y Bopopocnen, kak $oToaBToTpodoB, oCHOBHaA bYHKLIMA 3TOM opraHensbl — HakonneHve ATO,
CMHTE3MPOBaHHOTO B XJIOPOJIACTax, B TO BPEMSA KaK Yy reTepoTpodHbIX FPUBOB B HEM MpoTeKaeT LMK/
Kpebca 1 B-okmcneHmne XnupHbix KUCAoT.

HecMoTps Ha paznnumns B 06pase X13HK, Yy BCeX rpuboB 1 BOAOPOCIIEN 3Ta OpraHesnia uMeet
opmHaKkoBoe cTpoeHue (bopMy U KOMMHYECTBO KPUCT) U MAEHTUYHBIV Habop depmeHTOB umKkia Kpebea,
YTO ABAETCA [0Ka3aTENbCTBOM UX MOHOPUIETUUECKOTO MPOUCXOKAEHNS.

O603HaueHHas opraHenna sBASETCS NPOMIACTUAON, KOTOPas Yy BOAOPOC/eln MOXeT
onddepeHLMpoBaTLCA B XIOPOMNACT, @ y rpboB — B MUTOXOHAPUIO, YTO O6BACHAET UX MeTabonunyeckoe
pasHoobpasue.

OcHoBHas ¢yHKUMA 0603HaueHHOM opraHennbl — cuHTes ATD nyTéM okucnnTenbHoro
docdopunmpoBaHns, 1 3Ta GyHKLMSA MOMHOCTbIO yTPayeHa y MUTOCOM, OBHaPY>KEHHbIX Y HEKOTOPbIX

aHaspOBHbIX MapasnUTUUYECKMX rprUboB.

3a pewenHue 3apgaumn 1 6ann
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XKusHp Pyzapuyma #1190400

Kakoe yTBep)xaeHue Hanbonee TOYHO OMNUCHIBAET K/TtOYEBbIE 3Tarbl XXM3HEHHOrO LKA
naToreHHoro rpmba Fusarium, NpeAcTaBieHHble Ha CXeMe, U UX POJib B 3apaXKeHUu

pacTeHua?

[pyb NpoHmKaeT B pacTeHue Yepes ycTbuLa, mocne yero GpopMupyeT rayctopum ans nutaHus. [lanee Ha
NMOBEPXHOCTM NOPaX&HHOro cTebs obpasytoTcs NepuTeLmn ¢ 6asmansamm, obecrneumnBaioLLme NooBoe
pa3sMHOXeHWe 1 MacCoBOe paccenieHne KOHUANN.

OcHoBsHoe pacnpocTpaHeHune nponcxoanT npu nomMoLlm soocnop, NnoABMXKHbIX B |<aneano-)|<Mp,|<0|}'1

Bnare. B MexxkneTHukax TkaHer GOpMUPYHOTCS 3UrOThl, MPOpAacTatoLLme B ANMIOUAHbIA MULLENUNA,
KOTOPbIV 1 BbI3bIBAET CUMMTOMbI YBAAAHUS.

3apaxeHune NponCcxXoAmMT BO3AYLWHbIM NyTEM. Ha nncTbax dopMupyroTca criepMaroH1Um 1 aLUmm ¢
3LMOCMNOPaMU, YTO XapaKTepHO A/ pasHOXO3aMCcTBEHHOro rpnba. (pUbHMLLA pa3BMBaeTCs NOKabHO B
napeHxmme aAncTa.

3a pewenue 3apgaum 1 6ann
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NMonoBou npouecc pacteHun #1190401

}'Ia6opaHT KneTouknH BHOBb 3aHANcA n3yvyeHmnem 6oTaHukun. Ha stoT pa3 B BboTaHMKe

ero NpuBAeK CneayloLni NpoLuecc, XxapakTepHoin ans [NokpblIToceMeHHbIX pacTeHUN:

HenocpencTteeHHo nocne cnusHUs cnepmMms ¢ KNeTkom, 0603HauYeHHOM Ha pUCyHKe
undpon 6, BO3HUKAET:

ceMd3avaTok
TpU NAOUAOHbIN SHAOCNEepM;

ranionaHbIn aHAoCnepM

O 3UroTa

3a pewenue 3apaun 1 6ann
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BuponsmeHeHus pacteHun #1190402

NabopaHT KneToukuH, n3ydyas repbapuii 3aCyxOyCTOMUMBLIX PacTEHWUM, OBHapPYXKUN

cnenylowmn Konumn obpasew. "Jlio6onbiTHo!” — BockankHyn KneToukuH, uyTb He

YKOTIOB Naned.

ﬂpep,CTaBneHHoe Ha pUCyHKe Bngon3amMeHeHune asndeTca Bugon3aMeHeHneM:

O nobera

nnoja
nncTa

KOpHS

3a peweHue 3agaum 1 6ann
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TkaHu pacTeHumn #1190403

JlabopaHT KneToukumH, Haw HeyTOMUMbIA UCCnefoBaTeslb, CHOBA MOrpysuaca B
n3yyeHne MukponpenapatoB! Ha aToT pas oH M3yyaeT BoAHbIEe pacTeHMs U3 MECTHOro

6onoTa. BarnsHye B Mukpockon, oH yBuaen oyeHb HeobblyHyt TKaHb."VHTepecHo!” —

BoCKNMKHYN KneToukuH, paccMaTpuBas cneayowmin MMKponpenapar:

T . " i & T .
- . b

K KakoMy Tny TKaHen OTHOCUTCA NpeacTaBeHHas Ha PUCYHKe TKaHb?

obpasoBaTesnbHble
MexaHuyeckme

npoeoadwmne

O

3a peweHue 3agaum 1 6ann
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05.11.2025, 10:49 Onvmnuaga oHnamH

Cpes cTebns #1190405

Ha pncyHKke npencrtaBs/ieH nonepequlﬁ cpes3 cTtebnsa ABYyAOJIbHOIro pacteHun4.

PaccmoTpuTe cpes v BbibepuTe BepHOE yTBEPXKAEHME.

CepaueBunHa 3anonHeHa BO34yXOHOCHbIMU MOIOCTSMMU.
Mexay kcvnemon n GprosmMon umeeTca KaMbuii, obecrneumrBatoLL i BTOPUYHOE YTOMLLEHME.
[MpoBopaswume nyukn pacnonoxeHnl anddysHO Mo Bcer napeHxmMe.

3nM.u.epMa MHOFOCI'IOI;IHaFI, BbIMONHAET d)yHKLI,I/II/I MeXaHNYeCKoM TKaHU.

O O O O

3a peweHue 3agaum 1 6ann
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Y3HaTb no ynukam #1190407

PaCCMOTpI/ITe BHMMaTE/IbHO M3o6pa>|<eHV|e n Bbl6epl/ITe K KaKoW TaKCOHOMWYECKOW

rpynne oTHOCUTCA OaHHadA rpynna opraHM3MoB.

KNnewwm
TUXOXOAKM
pakoobpa3sHble

HaCeKoMble

O O O O

3a peweHue 3agaun 1 6ann

Opo6bneHue

Kakon rpynne opraHnM3MoB U3 HmKenpeacTtaB/1€HHbIX XapakKTepHO CrnnpasibHoOe

ApobneHune?

Bopoben
ackapuia
MeLoHOCHas nyena

LOXOEBOM YepBb

ONONON®

3a peweHue 3agaun 1 6ann
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JluHsarowasn ackapmaa #1190411

Mepen Bamun M306paXk€H nonepeyHblt cpe3 CTeHKWU Tena CBMHOW ackapuabl (Ascaris
suum) — OOHOro M3 Haubornee W3BECTHbIX KPYMMbIX YepBeW, OTHOCAWMXCA K rpyrnne
NIMHAWMX XUBOTHbIX (Ecdysozoa). OnpenenuTte, Kakas CTPyKTypa Ha cxeMe OoTMeyeHa
6yksom A.

MHOTOC/IOMHbBIN 3NNAEPMUC

KYTUKyna

KO/bLLEBas MyCKynaTypa

O O O O

CUHUMTMANbHDbIN HeoaoepMmc

3a peweHwne 3agaum 1 6ann
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05.11.2025, 10:49 Onvmnuaga oHnamH
«lnapn B 06a, a 3pu B TpN» #1190413

lMepen Bamu MakpodoTorpadmsa yuyacTka MOKPOBOB MO3BOHOYHOMO >XMBOTHOIO B

MaclTabe. Onpep,enMTe, 4YTO NpencTaBnAoT coboM MHOro4YnCEHHbIE OTBEPCTUA Ha

KOXKe XKMBOTHOTO.

opraHbl 60KOBOM IMHUK OCeTpa
opraHbl 3/1eKTpopeLenLmm akybl

CIIN3NCTbIe XKene3bl NArywKu

O O OO

6enpeHHble Nopbl ALWepuLbl

3a peweHune 3agaun 1 6ann
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05.11.2025, 10:49 Onvmnuaga oHnamH
«YT0 byneT cnuHe, TO U XpebTYy» #1190414

Mepen BaMu mnzobpakeHe MmorepeyHoro cpesa xopdbl, NofydYeHHOe B CBETOBOW
Mukpockon. KakoMy B3pocCnoMy >XMBOTHOMY Morfia npuHagnexaTb XopAa Ha
¢doTorpadpun?

Bakyonn KjieTok

€BpOMNEenNCcKUN NaHLETHUK

MOpCKoOW orypel,
TUXOOKeaHCcKas MUKCHHA

acumpms nypnypHas

O O OO

3a peweHue 3agaun 16ann
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05.11.2025, 10:49 Onvmnuaga oHnamH

«CrapuHHas unnoctpaumnsa» #1190415

Kakom Tvn noaBeckn 4YentoCcTHOM Ayry XapakTepeH AN pbibbl, U306paXkeHHOM Ha

nnaocTpaumn?
.//
2
(=5 e T = /
i, ]
& ) N
rMocTmnnunsa
amoucTunng
ApoToCcTUNNA

3a pewenue 3apgaum 1 6ann
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05.11.2025, 10:49 Onvmnuaga oHnamH

Mopdonorusa kannnnapa

Mepen Bamn snekTpoHHO-MuKpockonuyeckas ¢oTorpadua kanunnsapa. CrpoeHue
Kanunnapa nNpucnocobneHo Ans BbiNonHeHWe cneundunyeckmx 3ajad B TOM opraHe, B
KOTOPOM OH HaxoauTca. VI3aMeHeH1s B ero CTpyKType MOryT oTpakaTb KakK afanTauuio K
dusmonornyeckMM npoueccaM, Tak U 6biITb CNeAcTBMEM Cepbe3HbIX MaTONOrMYeckmx
nameHeHnn. Onpenennte, B KAKOM OpraHe WM TKaHW, a TakXKe MpU KakKoM COCTOSIHUM

BCTpeyaeTcs NpeacraBneHHas Mopdonorus:

PRGN ER .
b R

B LLLI/ITOBI/I,D,HOI‘/'I >Xene3e B COCTOAHUN HOPMbI

B rOJTOBHOM MO3re npu 3Hu,ed>anona'rvm

B KPpaCHOM KOCTHOM MO3re B COCTOAHNN HOPMbI

O
O B MMOKapAae npu atepocknepose
O
O

3a pewenue 3apaum 1 6ann
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05.11.2025, 10:49 Onvmnuaga oHnamH

3arapoyHoe 3abonesaHue #1190418

B xope wvccnepoBaHWsa yuyeHble MopenvMpoBanu MNpoLecc OpHoro 3aboneeaHus
3HOOKPUHHOM cuctembl. K KAMHUYECKMM CUMMTOMaM [aHHOro 3aboneBaHWs MOXHO
OTHECTU OTEYHOCTb /NMLUA W KOHEYHOCTEW, COHNIMBOCTb U CYXOCTb KOXW. B xope
3KCMepUMeEHTa XMBOTHbIM B TeueHune 20 cyTok nepopanbHo Beogunocs 0,5 Tnamasona B
0,9% wzoTtoHunueckom pactsope NaCl. lNMomumo 3Toro, 6bin1 NpomseBeneH cpes opraHa
3HAOKPUHHOW CUCTEMBI, C MAaTONIONMEN KOTOPOro CBA3aHO 3To 3aboneBaHue. Ha pucyHke
CXeMaTUYHO OTObBpaXkeHbl W3MEHEHUS B TUCTONIOTMYECKOM CTPOEHUU CTPYKTYpHO-
bYHKLUMOHANbHOW e4MHULBI AAHHOTO OpraHa B Havane M B KOHLUe 3kcnepumeHTa. Ha
OCHOBAHUW BbIWENINIOKEHHOM UHPOPMALMM N PUCYHKA MOXHO YTBEpXAaTb, UTO

n3yvyaemMbiM 3aboneBaHneM saBnseTca:

[o akcnepumMmeHTa Mocne akcnepumeHTa

6aszenoBa bonesHb
MUKceneMa

6one3Hb AgamncoHa

O O OO

cnHapom Nuerko-KywmHra

3a peweHue 3agaum 1 6ann
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MN3mepeHue o6beMa MbiLL, #1190420

Ina Toro, 4uTobbl OLEHUTbL ycnex GU3nYecKnx TPEHUPOBOK Nepes COPEBHOBAHUSAMMU MO
6oanbunguHry Anekcen pewmnn ncnpoboBaTb HOBbIA MeToA n3MepeHus obbeMa MbiliL,
CneumnanuctaM B 06nacTM U3BECTEH METOA, Y/NbTPa3BYKOBOMW OLIEHKW MbILWEYHOro
obbeMa. Hoebit MeTopg, Bbi3biBan y Anekcess HEKOTOpble OMaceHus, MO3TOMY OH peLlunn
TWATENbHO W3YYUTb BOMPOC W OBHapyXUN Cheaylllyo cxeMy paboTbl [aHHOro

noaxonaa.

Ha nzobpaxeHnn A u I npeactasneHo Y3W yeTbipexrnaBon Mblwupl YenoBeKa, Ha
nsobpaxeHmn b npepcTtaBneHbl MapameTpbl, KOTOpble MOXHO nonyunts u3 Y3W.
N3o06paxeHne B peMoHcTpupyeT dopMyny AAS YNCIOBbLIX BblYMCNEHUN, a puUcyHok []
MOKa3bIBAaET UTOrOBbIN pe3ynbTaT CPaBHEHMUS BblYUCIEHUIN Mo popMyne C pesynbraTaMum
3/ Busyanusaumm mbiwupl. Cnocob 3L Buayanmsaumm BanMamMpoBaH, Ho aBnaeTcs 6onee

LOPOrOCTOALMM.
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Ha ocHoBe npe,D,CTaBneHHOl;'l B ycnosuu VIHd)OpMaLI,I/IVI Bbl6epI/ITe BepHOe yTBepXXgeHue:

MblILLLbl yBENMUMBAIOTCS B pa3Mepax 3a cueT 6o/1ee MHTEHCMBHOIO MeTabonM3Ma 1 yBEMUYEHHOTO
MECTHOro KPpOBOTOKa.

[na 6onee HageXHOro 1 TOYHOrO NUCMOMb30BaHMA METOAA OLEHKN 06beMa MbliLLbl C NpuMeHeHneM Y3
cnepyeT NpoBoAnTb oueHKy He Ha 50%, a Ha NoNHOM 06beMe MbIWEYHOro Cos, 334eUCTBYS OKPYXKHOCTb.

CywecTBeHHOe oT/iMume MeToaa ¢ npumeHeHrem Y3 ons oueHkn obbeMa MbilL, — 5TO HEOBXOAMMOCTb
TWaTenbHOro obyyeHuns onepaTopa, YTo ABASeTCA MPEenMyLLECTBOM, T.K. Apyr1e MeToapl 6onee
aBTOMaTU3MPOBaHbI.

3a peweHue 3agaum 1 6ann

CnuHHOMO3roBas aHecTe3unsa #1190429

CraHOapTHO NYHKLWIO CMMHHOMO3rOBOM aHeCTe31n y B3pOC/IOro NauMeHTa BbiMOMHAOT
MeXZy OCTUCTbIMU OTPOCTKaMU MOACHUYHbIX MO3BOHKOB. Bbibepute BepHyto MpuumnHY,
KoTOopasi O6bACHAET, MouYyeMy [aHHbIA YpPOBEHb MYHKUWW SABNSETCS OTHOCUTENIbHO

6e30MacHbIM:

B nosicHmnuHom oTgene CMMHHOMO3roBOW KaHas caMbli LIJI/IpOKI/II‘/‘l, NO3TOMY nMonacTb UFAOM TOYHO
HaAaMHOro npoue, 4eM B Jpyrux, 6onee Y3KUX OoTAelaX MO3BOHOYHMKa.

I'Ipose,u,eHme AYHKUWWN Ha YpOBHE NOACHNYHOrO oTAe/la MaKCUMalbHO yaanleHO OT )KMW3HEHHO BaXXHbIX
LEeHTPOB NpOoAOo/IroBaToro Mo3ra, YTo MCKto4YaeT PUCK YTHETEHUA BUTaIbHbIX d)yHI(LI,VIlZ B Cniy4dae
HenpegHaMepeHHOro NoBbiWeHNa KOHUeHTpaunn aHecTeTuKa.

AHaTOMUA MOSCHUYHOTO OTAENa XapakTepU3yeTCs OTCYTCTBUEM KPYTHbIX KPOBEHOCHbIX COCYAOB, YTO
MUHUMU3UPYET PUCK KPOBOTEUEHMS U 0Bpa3oBaHUs reMaToM.

3a pewenue 3apgaum 1 6ann
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YcTaHOBKA MMMIaHTA #1190430

Ha npeacraBneHHoM nsobpaxkeHnn Bbl HabnopaeTe npouecc yCTaHOBKM MMMIaHTa B
CcOoCTaB fonaTku. YCTaHOBWUTe, B KakoW obnacTm KocTu 6blna npoBefeHa YCTaHOBKA

wtundTa. [yHKTUP NoKasbIBaeT HanpaBieHWe OCU A YCTaHOBKM WTUdTa.

3a pewenue 3apgaum 1 6ann
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Ba)kHasa 6uoxumMmueckas peakums #1190431

Ha KapTUHKe nepen BaMU M3o6pa>|<eHa peakunda, Katanmnpyemas CI)epMeHTOM

nakTatgervaporeHasomn. Boibepute BepHoe yTBEpKAeHME MPO 3TY BaXKHYHO peakLumio.

NADH NAD+

o " o
=< y
CO2- )4002-

pyruvate lactate

Ota peakums nossonset kneTtke pereHepuposats NADH, Heo6xoanMbit 48 NpofoKeHNa IMNKONM3a B
ycnosuax gedpuumta KMCropoaa.

3TO OCHOBHas peaKkuud, KoTopasa nponucxoamT B MUKpOOpPraHMaMax, oCcyLecTBagaroumnx cnnpToesoe
B6poXeHMe B aHaaPOBHbIX YCIOBUSAX.

Mpu ysennuerHumn koHueHTpaumm NADH paBHoBecue cMellaeTcs B CTOPOHY NMpyBarTa.

3a pewenue 3apgaum 1 6ann
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CxeMaTuyHbIN NabUpPUHT NpoKapuoT #1190433

B paHHOM 3apaHun Hecko/sbko BepHbIX yTBepaeHuH. Bbibepute Bce, koTopbie Bbi
cYnTaeTe BEpHbIMU, HO 06PaTUTE BHUMAHUE, 4TO €C/IN BbI6paHO HEBEPHOE YTBEPKAEHUE

m\nnm He BbI6paHo BepHoe, 6311 CHUXKAETCH.

BaM nokaszaHa cxeMa CTpoeHus NpoOKapUOTUYECKOW KNeTKU C OBO3HaYEeHHbIMU
cTpykTypamMu. BHumaTenbHo wusyumte eé. Hwuke npuBeseHbl nNATb  yTBEepXKAEHUM,
Kacarowmxca GyHKUUM U 0COBEHHOCTEN 3TUX KNETOUYHbIX CTPYKTYp. BoibepuTte BepHbie

yTBEepXKaeHuna U3 Crnmcka.

O 00 N o w;

CrpyxTypa 1 npeacrasnset cobom CNoXHYO IMMOMNOIMCaXapuaHyo 06010UKY, XapakTepHYo
WCKJTIOUUTESTbHO A5 FPaMMOSIOKUTENbHbIX BaKTepuii, U BbINMOMHAET POJib MOLLHOTO SHAOTOKCUHA.

CTpyKTYpHbIN KOMMAOHEHT B NyHKTe 1 cCOCTOUT U3 nepenieTEéHHbIX MOIMMEepPOB NeNTUAOB U
D nosiMcaxapuaos, NPUAAET KNIeTKe XECTKYIO GOpMy U ABNFETCS MMaBHON MULLEHbIO A8 AeNCTBUS
aHTUBMOTUKOB NEHULMNIVHOBOTO pAaa.

OpraHoung 3 oTcyTCTBYET Y LinaHOBaKTEPUIA, HO MPUCYTCTBYET Y HEKOTOPbIX APYrMX npokapuoT. OH
ABNAETCA MECTOM NMpoTekaHus peakumin umikna KanbeuHa n KoHueHTpaunun pepmeHTa Pybucko, uto
nosbliwaeT 3pPeKTUBHOCTb PUKCaLMU yriepoaa.

O6pazoBaHus 5 1 6 aensioTca 3anacHbIMU NUTaTeNbHbIMU BewecTBaMu. OQHO U3 HUX CAYXXUT AN8
XpaHeHWs 3arnacHoro nenTmMaa, 6oraToro aprMHMHOM M acnaparMHOBOW KMCOTOW, a Apyroe — Ans
XpaHeHWs NMNLOB, YTO BaXKHO AJ1S BbDKMBAHUS B YC/TOBUSAX rON04aHMS.

CrpykTypa 9 npeacrasnseT cobol BbinsguMBaHUE Naa3zMaTUUeckon MeMbpaHbl, He OKPYKEHHOEe

D mMeMbpaHon. OHa comep XUt NUrMeHTbl Ans poTocuHTesa (xnopodunn a, prukobUnnHbl) 1 aBnseTcs
aHa/IoroM X/10pOmniacTa 3yKapuoTUUECKUX KNETOK.

®opmyna Bbiumcnenns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2051/preview

20/36



05.11.2025, 10:49 Onvmnuaga oHnamH

3a pewenue 3agaum 2,5 6anna

KopeHb Bcex npobnem #1190436

B AaHHOM 334aHunN HEeCKOJ/IbKO BePHbIX yTBep)K,HEHMMV. Bbl5epMTe BCe, KOTopble Bbi
cynuraete BepHbIMU, HO O6paTMTe BHUWMaHWve, 4TO ec/in Bbl6paHO HeBepHoe yTBep)KaeHue

m\unm He BbI6paHo BepHoe, 6as1/1 CHUXKAETCH.

KopeHb - oamH 13 3 rnaBHbIX OpraHOB COCYAUCTbIX pacTeHun. MeTamopdo3bl KOpHS
OuYeHb pa3HOObpa3Hbl M HYXXHbl AN YCUNEHUS KaKOW-TM6o GyHKUUM KOPHA WUan Ans
npuobpeteHns HoBbiXx. Kakme ¢yHKUMM MOXKET BbIMONHATb KOpeHb (B TOM uucne

MeTaMopdU3NPOBAHHDIN)?

0O 00 0d

®opmyna Bbluncnenns 6annoe: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a pewenue 3apaum 2,5 6anna

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2051/preview 21/36
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MNenepomus

B paHHOM 3apaHun Hecko/sbko BepHbIX yTBepAeHuH. Bbibepute Bce, koTopbie Bbi
cYnTaeTe BEPHbIMU, HO 0O6PaTUTE BHUMAHUE, 4TO €C/IN BbI6paHO HEBEPHOE YTBEPXKAEHUE

m\nunm He BbI6paHo BepHoe, 6as1/1 CHUXKAETCH.

Ha pucyHke wnzobpaxéH ¢parmeHT ctebna nenepomum (Peperomia). WNayuute
n3obpaxxeHre U BbibepuUTe BCe BepHble YTBEPXAEHWSA, OMUCbIBalOWMe OCOBeHHOCTH

CTPOEHMUSA 1 POCTa 3TOrO pacTeHUs.

LANA NenepoMmnmn xapakTepHo MOHoMoAuanbHoe HapacTaHue nobera

0O d

Ha pYCyHKe BUAHO 9 NMCTOBbIX CnefoB

Ha pMCyHKe B1UAHa TepMUHanbHas Nnoyka

LNS NenepoMUmn XapakTepHO CUMMOAManbHOe HapacTaHue nobera
[:] Ha MecTe IMCTOBOro pybLa paHee NpUKpPensacs TucT

®opmyna Bbluncnenns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a pewenue 3apaum 2,5 6anna
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NMuctoukn

cYnTaeTe BEPHbIMU, HO O6PaTUTE BHUMAHUE, 4TO €C/IN BbI6paHO HEBEPHOE YTBEPXKAEHUE

m\unum He BbI6paHo BepHoe, 6as11 CHUKAETCH.

Ha pucyHke nokasaHbl monepeuHble cpesbl ABYX NUCTbeB pacTeHus Thermopsis

montana. PaccMoTpuTe KapTUHKY U BbibepuTe BepHble YyTBEPXKAEHUS.

-
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®opmyna Bolumncnenns 6annoe: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a peweHue 3agaum 2,5 6anna

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2051/preview
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B AaHHOM 334aHuUn HeCKOJ/IbKO BepPHbIX yTBep)I(AeHMMV. Bbl6epMTe BCe, KOTopble Bbi
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Kyna »xe 6e3 )knaHeHHOro umkna #1190440

B paHHOM 3apaHun Hecko/nbko BepHbIX yTBepAeHuH. Bbibepute Bce, koTopbie Bbi
cYnTaeTe BEPHbIMU, HO 06PaTUTE BHUMAHUE, 4TO €C/IN BbIBpaHO HEBEPHOE YTBEPKAEHUE

m\nunm He BbI6paHo BepHoe, 6as1/1 CHUXKAETCH.
Ha kapTuHke nepen BaMuM npeacTaBneHa CXeMa >XM3HEHHOro LMK/ KpacHoWM

Bogopocnu Nonucnedonum (Polysiphonia). Kakme 13 nepeuncneHHbix cTpykTyp nMeroT

ransonaHbii Habop reHeTMyeckom nHdopmaummn?

TpuxoruHa
Kapnorox
o
5 -8
°

_\\ Kapnocnops!
Kapnocnopodut ¢
KapnocnopaHrusmu \‘

MNepwukapn

LncTokapn

— Mepwukapn

° 5 Cnepmauun

CnepmataHrum

A
! Mb FameTopuT

TeTpacrnopoduT
O
KaprocropaHrum

®opmyna Boluncnenns 6annoe: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a peweHue 3agaum 2,5 6anna
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3aragouyHuK #1190441

B AaHHOM 334aHun HeCKOJ/IbKO BepPHbIX yTBep)/(,quMﬁ. Bbl6epMTe BCe, KOTopble Bbi
cynurtaete BepHbIMU, HO O6paTMTe BHVWMaHWe, 4To ec/in Bbl6paHO HeBepHoOe yTBep)KaeHune

m\nunm He BbI6paHo BepHoe, 6as1/1 CHUXKAETCH.

OpraHuaM, Kn306paXEHHbIN Ha npuBedeHHoW doTorpadum, pacnpocTpaHeH
NnpeuMyLecTBEHHO BO BN@XHbIX Tponukax W cybTtponukax. [lo oueHkaM yueHbix-
SHTOMOJIOrOB [aHHas rpyrnna CpaBHUTENbHO HEMHOrOYUCNEHHas, U He HacuYuTbiBaeT
coTeH Tbicay BuaoB B oTpage. OgHako ceruac gaHHas rpyrnmna akTUBHO U3y4aeTcs, B TOM

ymucne U ¢ NpUKNagHoOM Touku 3peHns. Ha ¢oTtorpadmm nsobpaxkeH cameu, ogHoro ms

BMOOB AAHHOW IPYyrbl HACEKOMbIX.

BbibepuTe BepHble yTBep)KAEHMA 06 3TOM rpyrnne opraHN3MoB.

[MpencTaBUTENN faHHOW rPyMMbl HACEKOMbIX OBUTAIOT B KOKOHaX, CAENaHHbIX LWENKOMPAAAaMU U ABNSAIOTCA
VX MapasuTamu.
Y 1“Maro 3ToW rpynrbl HACEKOMbIX POTOBOW anmnapaT KoJtoLLe-COoCyLWero T1na.

SlBnsaoTCa OAHMMM U3 CaMbIX KPYMHbIX HACEKOMbIX Ha M/IaHETE Mo pa3Mepy 1 MO3TOMY 0cObu AaHHOM
rpynmbl NAETYT WK U3 CaMblX TONCTbIX HATEN Cpeau Bcex npeacTaButenent rpynnol Insecta.

®opmyna sbiumcnenns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a peweHue 3agaum 2,5 6anna
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«Ha Bug npocTak, a B aywe xutpak» #1190442

B paHHOM 3apaHun Hecko/sbko BepHbIX yTBepAeHuH. Bbibepute Bce, koTopbie Bbi
cyuTaeTe BEpHbIMU, HO O6PaTUTE BHUMAaHNE, 4TO €C/IN BbI6paHO HEBEPHOE YTBEPKAEHNE

u\unum He BbI6paHO BepHoOE, a1 CHUKAETCA.

Mepen BaMu cpes naHueTHuMKa B o6nacTu rnoTku. BoibepuTte BepHbie yTBEpXKAeHUS O

CTPYKTYpe, yKa3aHHOW CTpesnkow Ha poTorpadun.

ABN4eTCA rOoMOJ/I0OroM LU,I/ITOBVILI,HOI;I >xenesbl

obecrneymBaeT BblaeNeHUE CAN3U

0 0O O

obecreunBaeT BblAeNeHNE MUILEBAPUTENBHOIO COKa
[ | sBnsetcs roMonorom cepaua
[ | obecneunBaet BcachiBaHne NUTATENbHDIX BEWECTB

®opmyna ebiumcnenns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a pewenue 3apaum 2,5 6anna
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«Y BCAKOM NTaLIKU CBOU 3aMalLKN» #1190443

B paHHOM 3apaHun Hecko/nbko BepHbIX yTBepaeHuH. Boibepute Bce, koTopbie Bbi
cYnTaeTe BEPHbIMU, HO 06PaTUTE BHUMAHUE, 4TO €C/IN BbI6paHO HEBEPHOE YTBEPKAEHUE

m\unm He BbI6paHo BepHoe, 6311 CHUXKAETCH.

Mepen Bamm doTorpadms BepxHel uacTM XxBocTa nNTUubl. Bbibepute BepHble

yTBEPXKAEHWNSA O CTPYKTYpe, yKa3zaHHOW cTpenkon Ha ¢oTorpadum.

obecneunBaeT KpernneHue pyneBbixX Nepbes

y4yacTByeT B CMHTE3€e rOPMOHOB

U

y4yacTBYyeT B CUHTE3€ BUTaMUHa D

0

y4yacCTBYeT B 3alluUTe NepbeB OT HAMOKaHUA
ABNAeTCa pyaMMeHTOM XBOCTOBbIX MO3BOHKOB

®opmyna Bbluncnerns 6annoe: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a peweHue 3agauu 2,5 6anna
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Mo3BoHKkM

B pgaHHOM 3apaHMM Hecko/IbKO BEpHbIX OTBETOB (BO3MOXHO, oanH). Bbibepute Bce,
koTopbie Bbi cuntaete BepHbiMu, HO 06PaTUTE BHUMAHNE, YTO €C/I1 BbIBPaHO HEBEPHOE

yTBep)kaeHue n\uau He BbI6paHo BepHoe, 63/l CHUXKAETCH.

Mo kakomy(-uM) npusHaky(-am) MmokHo OJHO3HAYHO oTtnnumnTs rpyaHoi nossoHoOK

OT NOSICHNYHOrO?

pasmep
L/IVHA U MONOXEHNE OCTUCTOro OTPOCTKA
¢dopMa B nonepeyHoOM ceveHnn

LNVHA M NOJSIOXKEHME CYCTaBHbIX OTPOCTKOB

0

®opmyna ebluncnenns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a pewenue 3apgaum 2,5 6anna
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Cambie Ba)kHble 6Mononnmepbi? #1190445

B paHHOM 33pgaHun Hecko/bKo BEpHbIX yTBepxaeHuu. Boibepute Bce, koTopbie Bbi
cYnTaeTe BEPHbIMU, HO 06PaTUTE BHUMAHUE, 4TO €C/IN BbI6paHO HEBEPHOE YTBEPKAEHUE

m\nunm He BbI6paHo BepHoe, 6as1/1 CHUXKAETCH.

Benkn - 3To nonuMepHble Monekynbl, UWrpatowye UEeHTpanbHylO ponb B
bGYHKUMOHNUPOBAHMN XKUBbIX OpPraHM3MoB. [1pUMHATO BblAenaTb HECKONbKO YpOBHel
OopraHu3aunm 6enKoB: NepBUYHYH, BTOPUYHYHO, TDETUUHYIO M YETBEPTUYHYHO CTPYKTYPbI.
Crabununsaums CTpyKTypbl Ha KaXKAOM YpOBHe obecrneumBaeTcs pasHbIMU TUMaMU CBA3EN

n B3aI/IMO,EI,el\/’ICTBI/Il‘/’1. PaCCMOTpVITe MNNKCTpaLno U Bbl6epMTe BEepHble yTBEPXKOEHUA.

MepeuyHan cTpyKTYypa
Rg 0 H R, 0 H R, (0] H  N-koHey
Grianey | L ® o # \ IH oy
AC% C~.! ~N . - N N — O i} BN
il «KN/ NS \_C, C\'N C\C'/N\‘C"?\'N"C\C"N\‘H
| H | II H | | I H | |
o] H Rs 0 H Ry 0 H R,
BTopuuHas cTpyKTypa
R [ H R
g .
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KakAbli 6eNoK MMEeeT TO/IbKO OfHY U3 YPOBHEW OpraHmn3aumnm

nopanep)KaHne BTOPUUHOMN CTPYKTYpPbl, B OCHOBHOM, OCYLLECTBNAETCS 3a cueT GOPMUPOBAHUSA MOHHBIX
cBazen

®opmyna eblumcnenns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a peweHue 3agaum 2,5 6anna
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CougeTtus

Ecnn Bce BapuaHTbl O4HOBpEeMEHHO He MOMELUAIOTCS B OKHO 6pays3epa, MOXHO
BOCIMO/b30BaTbCA coyeTaHuem knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbweHuns

MaclTaba okHa.

CouBetne — 370 nober (Mnu cucteMa noberoB) pacTeHus, HecCyWwuin LBEeTKU.

CooTHecuTe KaXkgoe pacteHune C TMnoMm ero coupeTtum4.

coLuBeTne n3BuUInMHa

couBeTume 3aBUTOK

couBeTme rosioeka

couBeTme noYv4aTok

couBeTme 30HTUK

couBeTne KOp3nHKa

[ocTynHble BapnaHTbl OTBETOB:

®opmyna Bbluncnenns 6annos: 0-3 1-2,5 2-2 3-1,5 4-1 5-0,5 6-0

3a peweHue 3agaum 3 6anna
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«Kyna ronoBsa npupaér, Tyna v weto npmeeaéT» #1190450

Ecnn Bce BapuaHTbl O4HOBpEeMEHHO He MOMELAtOTCS B OKHO 6pays3epa, MOXHO
BOCIMO/b30BaTbCA coyeTaHuem knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbweHuns

MacwTaba oKHa.

CooTHecuTe OopraHm3m C XapaI(TepVICTVIKOl\/‘I LIeMHoro oTaeNna N03BOHOYHUKaA.

LWeMHble MO3BOHKWN OTCYTCTBYIOT panyxHas dopenb

1 WenHbIN NO3BOHOK 06bIKHOBEHHas aba
7 WwelHbIX NO3BOHKOB cepbIl KUT

8-9 wenHbIX MO3BOHKOB TpPExnasnbivi TeHuBeL,
14 WwelHbIX NO3BOHKOB cepasi BOpoHa

17-19 wenHbIX MO3BOHKOB po30BbI GAMUHIO

ﬂ.OCTyI’IHbIe BapMaHTbl OTBETOB:

cepasi BOpoHa 06bIKHOBEHHas aba pagy>xHas dopenb

pO30BbIM GRAMUHTO Tpéxnanbi neHuneeL, cepbi KUT

®opmyna ebluncnenuns 6annos: 0-3 1-2,5 2-2 3-1,5 4-15-0,5 6-0

3a peweHue 3agaum 3 6anna
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Takue pasHble poToBble annapaTbi! #1190452

Ecnn Bce BapuaHTbI 04HOBpEMEHHO He MOMELYaroTCad B OKHO 6pay3epa, MOXHO
BOCIMO/b30BaTbCA coyeTaHuem knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbweHuns

MaclTaba okHa.

CooTHecuTe TUN POTOBOro annapaTa N HaCeKoMoe N3 HKenpeacTtaBaeHHbIX:

Nvxywmn

OrTcyTcTByeT

Kontowe-cocywmm

Nkywe-pexxkywmi

Cocywmii

[pbizyLwmmn

,D.OCTyFIHbIe BapuaHTbl OTBETOB:

®opmyna Bbiumcnenna 6annos: 0-3 1-2,5 2-2 3-1,5 4-15-0,5 6-0

3a peleHue 3apaum 3 6anna
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lonoBonomka #1190454

Ecnn Bce BapmaHTbl O04HOBpEeMEHHO He MOMELatoTCS B OKHO 6pay3epa, MOXHO
BOCI0/1b30BaThCa codeTaHueM knasuw ctrl n (-) (cmd v (-) ana Mac) ana ymeHbweHns

MaclwTaba oKHa.

Ha pucyHke cxeMaTuueckm nzobpakeHbl YeperHble HepBbl, BbIXOASALME U3 CTBONA
ronoBHoro Mosra (Bug cHuzy). [lpy OQ4HOCTOPOHHEM MOpaXeHUU KAKAOro U3 ITUX
HEpPBOB  BO3HUKAKOT  XapaKTepHble HEeBPONOrMyeckme CUMATOMbIL.  YCTaHoBUTE

COOTBETCTBUE MexXnay LI,I/Id)pOVI Ha cxemMe n KIMHn4YeCKnMMmm CMMNToOMaMu.

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2051/preview 34/36
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,D.OCTyFIHbIe BapMaHTbl OTBETOB:

Onumnuana oHnaH

nTo3 (onyLleHne BeKa) U pacxogduieecs
Kocornasve

CHW)KeHWNe OCTPOTbl C/1iyXa U
rosIOBOKpPY>XKeHue

anOCbVIﬂ NHHEPBUMPYEMDIX MblLL, BeayLlasa K
aCMMMeTpuun nieyeBoro nosca

aTpodus >KeBaTesbHbIX MblLLL, Ha CTOPOHEe
nopaxeHus

napanvy MMMUYECKNX MbILLL, Ha CTOPOHE
nopaxeHus

TaxmKapaousa n aputmMuna

napanvy MMMNUYECKUX nTo3 (onyleHne BeKka) n
TaxuKapams v apuTMus MbILLL, Ha CTOPOHE pacxognsieecs

nopaxeHus Kocornasume

atpodusa

aTpodus >KeBaTeNbHbIX

CHUMKeHUe oCTpOTbl

VHHEPBUPYEMbIX MblLLL,
Beayluas K acUMMeTpum
njaeyeBoro rnosca

MblILLLL HA CTOPOHE
nopaxxeHus

cnyxamu
rofIoBOKpPYYKEHNE

®opmyna Bbiumcnenns 6annos: 0-3 1-2,5 2-2 3-1,5 4-15-0,5 6-0

3a peweHue 3apaum 3 banna
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MopcueTt cenepxu #1190456

B kauyectBe oTBeTa BBOAUTe HATypa/lbHOe 4YUnCJ10. Hukakunx vHbix CHMBOJIOB, KpOMe

MUCMOIb3yeMbIX A1 3aMUCKU YUCAA (B YACTHOCTH, Npobesios), 6biTb He aomkHo. [Ipumep:

30

Bo BpeMsa HepecTa aTnaHTMYecKkoM cenbam Kaxaas ocobb MOXET OCTaBUTb MOTOMCTBO
TONMbKO MpU BCTpeye ¢ ocobbio gpyroro rnona. [1py cBoBOAHOM CKpelwmBaHUU 3TO
NPUBOAUT K TOMY, UTO CKOPOCTb MPUPOCTa YUCNEHHOCTM NOMNYNSALUM NPONOPLMOHASIbHA
KBagpaTy €€ TeKylweWn uynmcrneHHocTu. MeTogpl MaTeMaTMyeckoro aHanmMsa MO3BONAKOT
paccuUMTaTb YMUCAEHHOCTb MonynauMm B ntob6or MOMEHT BpeMeHU, eCiM U3BECTHO, Kak
CKOpPOCTb €€ M3MEeHeHMs 3aBWCUT OT Tekywero pasmepa nonynauuu. Mycte N(t) —
YMCNEHHOCTb monynauuu yepes t cyTtok, k — Hekmn koadduument, Ny — HavanbHoe

KONMYeCTBO ocoben. ,D,J'Iﬂ 3TOMn Mo4enn peweHne nMeeT B1a:

No
1 — kNt

N(t) =

B Hauane HabniogeHun B 3anmee Haxoamnocb 100 cenbpen. Yepes 5 cyTtok wux

KOTN4YeCTBO YBENMNYNNIOCDH BOBOE.

OnpegennTe uncneHHocTb Nnonynsaunm yepes 8 cytok (OKpyriamTe 4O LLenoro).

MpaBunbHbIN OTBET:

500

®opmyna ebiumcnerus 6annos: 0-3 1-0

3a pelweHue 3agaum 3 6anna

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2051/preview 36/36



