@ Martepuanbl MasH AMupoBHbI B VK 1 Ha kaHane YouTube EF3*buonorusa ot cepgua* @
B TenerpaMmm u Ha caiite*buonorus ot cepgua*. 3anucb Ha Kypcbl: https://vk.com/mayan_21

OTBETbl HA TPEHVPOBOYHbI BAPUAHT Ne3
(coctaBneH LWaimyxameToBoit MasiH AMUPOBHOW U3 peasibHbIX 3a4aHunin EM3)
Yactb 1
Omsemamu k 3adaHusm 1-21 s8/1silomcsi nocsieoosamesibHoCcmb yughp, YUC/s10 Uusiu /1080
(cnosocovyemaHue). Omsemsl 3anuwiume 8 roJisi 0msemos 8 mekcme pabomsl, a 3amem
nepeHecume 8 B/TAHK OTBETOB Nel cripasa om HOMepos8 coomsemcmsayoujux 3adaHud,
HayuHas ¢ rnepsol k1emaoYku, 6e3 npobesos, 3ansimbix U dpy2ux 00MN0/IHUME/IbHbIX CUMBO/IOB.
KaxobIl cumsos nuwume 8 omoesibHOU K/1emoyYyke 8 COOMBEMCmBUU C NpuBedéHHbIMU B 6/1aHKe
obpasyamu.

1. 2023. Paccmompume mabsuyy «Memoda 6uosio2udeckux uccsiedosaHuli» u 3arnosiHume siHelky,
srnucas coomsemcmsyuwuli mepMuH.

YacTHOHay4HbIi MeTof MpuMeHeHne meToaa
Bbl6pakoBKa MesikKnx KponibyaT B NMOTOMCTBE KPOJIMKOB C KPYMHbIM
IcKyCCTBEHHbIN OTOOP pa3Mepom ocobei
OnpepgeneHne xapaktepa HacnefoBaHus AaslbTOHU3MA Y
? yesioBeka B psily NOKOSIEHWIA
OTBeT: reHea/1IOrM4YeckKnii
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2. 2023. B akcriepumeHme uccsiedoBame/lb U3y4as U3MEHeHUe XUMUYecko20 cocmasa nuuju 8
npoyecce eé nepesapusaHusi 8 POMosoUl Mos10cmu Yesioseka rpu 071umesiIbHOM fepexésbiBaHuU.

Kak B xo0e amo20 npoyecca usMeHUmMCcsi Ko/iudecmso XUpos U rosiucaxapuoos, BXo0siWuUx 8 cocmas
nompe6EHHOU nuwu?

Ana Kaxaoi BeIMUNHBbI onpeaennTte COOTBETCTBYIOLWMIA XapakTep €€ U3SMeHeHUs:

1) yBennuntbcs

2) yMeHbLUNTCA

3) HEe N3MEHUTbLCA

3anuwmnTe B Tab6ULY BblOpaHHbIe UMpPbI 418 KaXXA0M BeMYnHBI. Lindpbl B 0TBETE MOTYT NOBTOPATHCS.

KonnyecTtso X1poB Konuyectso nonncaxapuaos

3 2

OTBeT: 32 (hepMeHTbl C/NIOHbI PACLLENNAT Kpaxmasl, UX KOM-BO YMEHbLLUMTCS, HO Ha XUPbl OHWU He
[eACTBYIOT, MO3TOMY MX KOM-BO HE M3MEHUTCS)

3.2023(P). OnpepgenuTte KOMMYECTBO X-XpOMOCOM B fliLUeKneTke nowaan. B omseme 3anuwume
moJ/ibKO coomaemcmayroujee 4ucsio.
OTBeT: 1 (B rameTe BCeX CaMOK M/IEKOMUTAIOLLMX TOSIbKO 0fHAa X-XPOMOCOMa)

4. [1o uzobpaxEHHOU Ha pucyHKe poooc/1I08HOU orpedesiume BeposimHocmb (B %) poxoeHusi 8 6pake,
ommMeyeHHoM yugppoli 1 pebéHka C npPosBUBWIUMCS TpPu3HakoM. B omseme 3anuwiume moJ/ibKO
coomsemcmsyruee 4ucsio.

YcnosHble 0603HaveHUA

O - KeHWwHa

/I &) D - MYyXXMHMHE
Aa Aa - 6pak
- peTn ogHoro Hpaka
aa . . - NpoABNEeHHe NpU3HaKa

OTtBeT: 25 (poauTenn reTepo3nroTHbI, Tak Kak y HUX MPU3HaK OTCYTCTBYET U NPOAB/IAETCA Yy A0YepU:
Aa x Aa- --75%-00MUHaHTHble, 25% peLecCuBHbIE)
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| 2023(0). PaccmoTpuTe cxemy U BbINOJSIHUTE 3agaHns 5 u 6. |

5. Kakum HOMEpOM Ha Cxeme XU3HEHHO20 UJuK/a XUBOMHO20 0603HayeHa kjemka, U3 Komopol
0bpa3osaHbl BCe K/1IeMKU B3POC/1020 Op2aHu3ma?

OtBeT: 6 (BUFOTA)

6. YcmaHosume coomsemcmsue Mexdy Ob6bekmamu U amanamu  XXU3HEeHHO20  yuk/a
)KUBOMHO20, 0603HaYEHHbIMU Ha cxeme yudghpamu 1, 2, 3: K Kaxool nosuyuu, daHHol B8 Mepsom
cmoysibye, noobepume coomsemcmsyrwyro no3uyuro U3 Bmopoz2o cmosibya.

OBBEKTHI STAIMbI XXN3HEHHOIO
A) peayKuMoHHOEe aeneHne LUMKNA

B) MHOXeCcTBEHHOE MUTOTMYECKOE AeNeHne 1) 1 ON1oaAOTBOPEHME
B) o6pa3oBaHuMe NosioBbIX KIETOK 2) 2 PASBUTUE

I fenexvie 3uroThbl 3) 3 ME/O3

L) CnnsHME MYXXCKMX 1 XKEHCKUX NOSIOBbIX KNETOK
E) obpasoBaHue 31roThbl

A 3 B r il E

3 2 3 2 1 1

7. 2023(0) Bbibepume mpu BepHbIX omsema u3 wecmu u 3anuwume 8 mabnuyy yugpsl, Moo
KOMOPbIMU OHU YyKa3saHbl. Kakue u3 npusBeO0eHHbIX [PU3HaKOB XapakmepHbl 07151 3Hep2emuyecKo20
obmeHa?

1) ceetoBad paza POTOCUHTES (MO)

2) pacliensieHme Kpaxmana

3) BO36yxaeHne monekynbl xnopodunna ®OTOCUHTES (M0O)

4) dpotonns Boabl POTOCUHTES (M0O)

5) cuHTEe3 ATO

6) unkn Kpebca

OTBeT:256

8. 2023(0). YcraHoBMTE nocnefoBaTeslbHOCTb [AEWCTBUIA  3KCMepumMeHTatopa npu  COo3[aHuu
PEKOMOMHAHTHbIX naasmui. 3anuwmnte B Tabvy COOTBETCTBYIOLLYIO NOC/1e40BaTe/IbHOCTb Lngp.

1)BHegpeHne uenesoro parmeHta [OHK B | 3) «Bbipe3aHue» pparmeHtoB AHK
nnasmugHyto HK 1)BHeppeHne uenesoro parmeHta [AOHK B
2) uchnonb3oBaHMe  WTamMoB  GakTepuii € | nnasmungHyto AHK

PEKOMOMHAHTHON NNasMuaoln B NpOM3BOACTBE 5) BBefeHWe pPeKOMOVHAHTHON niasMuibl B
3) «Bblpe3aHne» goparmeHToB AHK GakTepuasibHyH KNeTKy

4) OoTOOpP KONOHWI OGakTepuih C PeKoMOMHaHTHOW | 4)0T6OP KOIOHWIA GakTepuii ¢ pPeKoMOWMHaHTHOW
naasmunaoin nnasmunaoi

5) BBegeHve pPeKOMOWHAHTHOW nnasMuibl B | 2)UCNOSIb30BaHME  LWITaMMOB  GakTepuin  C
GakTepuasibHy0 KNeTky PEKOMOWHAHTHO N1asMnaon B NPON3BOACTBE
OTBeT: OTBeT:31542
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2023(0). PaccmoTpuTe pUCYHKU 1 BbINOJIHUTE 3agaHue 9 n 10
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9. Ha pucyHKe oo kakum HoMepoM 0603HavYeHa mKaHb ¢ ycmbuyamu? OTBeT: 5

10. YcmaHosume coomsemcmasue MeX0y xapakmepucmukamu U pacmumesibHbIMU MKaHsMU,
U306paXeHHbIMU Ha pucyHkax 1, 2, 3: Kk kaxool nosuyuu, oaHHol B8 rnepsoMm cmosbye, noobepume
coomsemcmsywyr Mo3Uyur U3 BmMopo20 cmosbya.

XAPAKTEPUCTWKW PACTUTEJIbHbIE TKAHU

A) oTknagpiBaeTca kambrnem B Hanpas/ieHun cepaueBuHbl ctebnsa | 1) 1 CUTOBUAHAA TPYBKA
B) nokpbiBaeT 30HYy MOJI00r0 KOPHSA 2) 2 COCY[

B) ocywiecTBnisieT TpaHCNopT BELLECTB OT SINCTLEB 3) 3 KOPHEBOW BOJ/IOCOK

M) BxoauT B cocTas nyba
[) BcacbiBaeT BOAy M3 MO4YBbl 3a cyeT 60MbWON nAowann

MOBEPXHOCTY

E) ABNsieTcs NPoBOASLMM 31EMEHTOM APEBECHHbI
A 3 B r il E
2 3 1 1 3 2

11. 2023(0). Bbibepume mpu BEPHbIX omsema u3 wecmu u 3anuwume 8 mabnuyy yugpsl, Moo
KOMOPbLIMU OHU yKa3aHbl. Kakue rpusHaku xapakmepHsl 0719 rnpedcmasumesiet muna Mosi/ilocku?

1) He3aMKHyTas KpoOBEHOCHas cuctema

2) opraHbl BblgeneHus - masbnurmuebl cocyabl -HACEKOMBIE, NMAYKOOBPA3HbIE

3) Tpyb6uatas HepBHas cuctema -XOPAOBbIE

4) Hannune MaHTun

5) MArkoe HecermeHTMpoBaHHOE Tesno

6) TpaxeliHoe abixaHne HACEKOMbIE

OTtBeT:145

12. 2023(0). YcmaHosume rnocsiedosamesibHOCMb cucmemMamuyeckux 2pyrnn XUBOMHbIX, HadyuHas ¢
camMo20 HU3K020 paHaa. 3anuwume 8 mab/uyy coomsemcmsyrwyro rnocsedosamesibHocms yugp.

1) BepeTeHHULa 6) BepeTeHHuLa konxuackaa BU,
2) XopaoBsble 1) BepeteHHuua PO/,
3) Mo3BOHOYHbIE 5) Awepuybl NOAOTPAL
4) MNpecmblkatoLmecs 4) Mpecwmbikatowmecs KNTACC
5) Auwepuybl 3) MNo3soHO4YHbIE MOATUI
6) BepeTeHHMLa konxmackas 2) Xoppaosble TAT
OTBeT: OTBeT: 615432
Konxuackas BepeTeHMuUa Hay4yHas knaccucukaums

[loMeH: 3yKapuoThl
LlapcTBo: KMBOTHLIE

Twun: Xopaooseie

Knacc: Npecmbikatowmnecs

Otpaa: Yewyiyatele

CemelicTBo: BepeTeHuueBsle

Pon: Bepetenuubl
Bua: Konxuackas BepeTeHuua

e P
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2023(0). Paccmompume pucyHOK U BblinosiHume 3adaHus 13 u 14
CEPOE BEWECTEO,

2 (KOPA MO3raA) 6 OEHOPUTBI
BENOE 7
BEWMECTBO
3{
1 HEPBHbIN Y3EN 1
MbLILEYHLIE :

BONOKHA AKCOH

a4
AKCOH
OBUrATENbHOIO
HEWMPOHA

BCTABOUYHbINA
HEWPOH

13. Kakum HOMepOoM Ha pucyHKe 0603Ha4YeHo cepoe Bewecmso Mo32a Yesioseka?
OTBeT: 6

14. YcmaHosBume coomsemcmsue Mexoy Xxapakmepucmukamu U sudamMu OmpoCMKOB8 HeUpOHOs,
00603HaYeHHbIMU Ha PUCyHKe yugbpamu 1 u 2: K kaxool no3uyuu, oaHHoOU B nepsoM cmosibye,
rnodbepume coomsemcmasyuwyo Mo3uyuro u3 Bmopo20 cmosbya

XAPAKTEPUCTUKU BMAbl OTPOCTKOB

A) NPoOBOANT CUTHASbI K Tesly HEpoHa
B) obpasyeT 6enoe BewecTBO CNMHHOIO MO3ra
B) npoBoauT BO36YXaeHMe K paboyemy opraHy

HEMPOHOB
1) 1 AKCOH
2) 2 AEHOPUT

M) NOKPLIT MUENTMHOBOWN 060/104KOM
[1) npoBOANT BO3GYXAEHNE K APYTMM HEPBHbLIM K/1eTKaM
E) BocnpyHUMaeT pa3gpaeHus

A 3 B r il E
2 1 1 1 1 2

15. 2023(0). Bbibepume mpu BepHbIX omsema u3 wecmu u 3anuwume 8 mabsuyy yugpsl, Moo
KOMOpbIMU OHU yka3aHbl. Kakue u3 yka3aHHbIX MPoyeccos yse/iuqusarom merjoomoady 8 op2aHusme

yesioseka?

1) yBenuyeHune kpoBsHoro gasnennss  HE BAVAET HA TENIOOTAAYUY

2) cnapeHue BoAbl Yepes NoToBbIe Xesle3bl

3) pacLumpeHune Kanunnsapos KOXu

4) yyauleHve AbixaTesibHbIX ABUMKEHWNI

5) cyxeHue neroyHbix anbeeon CYXXEHUE YMEHBLAET KOJIMUECTBO BblAbIXAEMOIO
BO34YXA, A BHAUNT YMEHBLWAET TEMNIOOTOAYY

6) yBesimyeHne cKopocTu ceepTbiBaHus kposu HE BJIMAET HA TEMN/IOOTAAUY

OtBerT: 234

16. 2023(0). YcmaHosume rocsiedosame/sibHOCMb NnepemMeuwjeHusi sBo3oyxa 8 op2aHu3Me 4yesioBeka B8O
BpeMs Bbldoxa. 3anuwume 8 mabsiuyy coomsemcmsyrwyr rnocsedosamesibHocmes yugp.

1) 6poHXx 3) 6poHxunona

2) Tpaxes 1) 6poHX

3) 6poHxunona 2) Tpaxes

4) rnotka 6) roptaHb

5) poTtoBas nosiocTb 4) rnoTka

6) ropTaHb 5) poToBas NonocTb
OTBerT: OTtBeT: 312645
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17. 2023(0). lMpo4umalime mekcm. Bblibepume mpu MnpeosioXEHUS, B KOMOPbIX OaHbl orucaHusl
9K0/102U4EeCK020 Kpumepusi suda JlaHobiw malickull. 3anuwume yugpbl, Moo KOMOPbLIMU OHU YKa3aHbl.
(1) Apean naHgblilwa manckoro B Poccumn - EBponeiickas YacTb, ropHblil KpbiM, 3akaBkasbe, 3abaiikasibe,
Mpuamypbe, Mpumopbe, CaxanvH u Kypunbl (reorpaduyeckunin) (2) JlaHapilwl obutaeT B JIMCTBEHHbIX,
COCHOBbIX M CMeLlaHHbIX lecax, a Takke Ha onywkax u nonaHax. (3) JlaHgplw Manckuini npegnovmtaeT
6oraTyto MUHepasibHbIMW BELLECTBaMK JIECHYIO MOYBY C HENTPasibHOM KUCNOTHOCTbIO. (4)Y pacTeHus
MMeloTCA MoA3emMHble Mobern - KopHeBulla, ABa-TPU HaA3EeMHbIX Lie/IbHbIX LMPOKONAHLETHbIX JICTa
(mopdponormnyeckuin) (5) Ha useToHOCHOM cTebsie B KUCTW pPacnosioxkeHo no 6-20 LUBETKOB, HAa KOTOPbIX
06pasyoTcs OpaHXeB0o-KpacHble AroAbl C 0AHUM WK ABYMSA ceMeHamu (Mopdoa1orn4yeckumi).
(6) NaHAapbIW MaCKMiA Npon3pacTaeT B TEHUCTbIX BNIaXKHbIX MecTax.
OTtBerT: 236

18. Bbibepume mpu BepHbIX omsema u3 wecmu u 3anuwume 8 mabsiuyy yugpsbl, Nod KOmopbIMU OHU
yKasaHbl. K ecmecmseHHbIM buo2eoyeHo3amM OMHOCSMCcs

1) pancosoe none ArPOLLEHO3

2) yp6oakocuctemy MCKYCCTBEHHAA SKOCUCTEMA

3) COCHSAK-OPYCHUYHUK

4) ccharHoBoe 60/10TO

5) Tponuyeckuii nec

6) s6noHeBbIn cag AFTPOLIEHO3

OTtBerT: 345

19. YcmaHosume coomsemcmsue Mexoy epynnamu XUBOMHbIX U pe3y/ibmamamu UxX 3B0/IyuUU: K
Kaxdol no3uyuu, oaHHol B8 nepsoM cmosibye, nodbepume coomsemcmaywyo Nno3uyuro u3 BmMopozo
cmosbya.

rPYMNMbl XXNBOTHbIX PE3Y/IbTATbI 2BONHOLNNA
A) TIoNneHn 1) BTOpMYHOBOAHbIE
B) Mmopckne yepenaxu 2) NepBNUYHOBOHbIE
B) nxtnosaspsl
M) TPUTOHBI
[) penbduHbl
E) ckaTbl
A B B r n E
1 1 1 2 1 2
KNACCUO®UKALIUSA XKUBOTHbIX
L 3 L 2
NEPBUYHOBOOHLIE | | BTOPUYHOBOOHbIE |
n I'IPEJB:II;V:), n C;M OBUTAIOT ‘ MUMEIOT HA3EMHbIX NMPEQKOB,
AHOU CPEQOE CAMM OBUTAIOT B BOAE
“sonHuie uEru MOPCKME SMEW W BORHBIE UEPENAXA

BOAHBLIE MOJITIOCKU
PblBbl » 3EMHOBOAHBIE
T'YBKWU n UrMOKOXXUE

BOAHBLIE MNEKONMUTAIOWMUE: KUTOOBPA3HbIE-

KWTbI, AENIb®UHbDI, TACTOHOIME- MOPXXW, TIONIEHU
BOHLIE NMAYKOOBPA3HBIE U HACEKOMBIE (YKYKMU-
NNABYHUBbI, NAYK-CEPEBPSIHKA)

20. 2023(0). Paccmompume epachuk «Popma ecmecmseHHO20 ombopa». 3arno/iHume nycmsble
a4elkUu mabsiuybl, UCMNO/b3ys 3/1IEMEHMbI, MPUBEOEHHbIE B criucke. /15 Kaxool syelku,

o0bo3HayeHHoUl 6yksol, BbIbepume coomsemcmsyuwul 3/ieMeHmM U3 rpeosI0KEHHO20 Crucka
A

YUCJIO OCOBEM

~ BABJIEHME
~ OTEOPA

Y

U3IMEHYMBOCTE MPU3HAKA
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dopma eCcTeCTBEHHOIO XapakrepucTtumka qoopMbl Mpumep, e€é NNNICTPUPYHOLLNIA
oT60pa oT6opa
(A) (B) (B)
3) OBWXYLLNIA 5) popmumpyeT HOBblE 7) yMeHbLUEHMe pa3mepoB rosioBorpyaun y
NpUCcNoco6/1IeHNS K YC/I0BUSIM KpaboB, obuTaroLwmx B MyTHON BoAE
cpeabl

Cnucok 3anemMeHTOB: 1)BbiOpPaKOBbIBAET 0COOEN C WU3MEHEHHbIMU MpPU3HaKamu; -CTabun3npyroLLIni
0oTO0pP; 2) CTABUNN3NPYIOLNIA; 3) ABVKYLLWIA; 4) AM3PYNTUBHBIN; 5) ddopMupyeT HOBble NPUCNOCO6IEHUS K
YCNOBUSAM  Cpefdbl; ABWKYLIMA 0TOOp 6) coXpaHeHue [APEeBHUX TO/I0OCEMEHHbIX pacTeHuid (TUHKIO,
CaroBHUK)-CTabUNN3NPYIOLWNIA OTOOP 7) yMEHbLUEHME pa3MepoB rofoBorpyan y Kpabos, obuTatowmx B
MYTHOW  BOoAe-  ABWXYLLMIA  OTOOp 8) nopgepxvBaeT  cpefHee  3HauyeHWe  Mpu3Haka
OtBer: 357

21. 2023(0). [llpoaHanusupylime ouazpaMmy, Ha Komopol rnpedcmas/ieHo cooep)xaHue B0OObl B
cmebesibkax U ceMsiOo/IbHbIX /IUCMbSIX MPOPOCMKOB 2peduxu. 1os108uHy ceMsiH nosiusasiu 8oool 6e3
Kaomusi, a opy2yto rosiIoBuUHy - ¢ dobas/ieHUeM KaoMuUsl.

CreBenbKku CeMAnoNbHbIE NUCTbA
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Copepanne Boabl B pacTeHu, Mrir
Coneparine Boabl B PACTEHMK, Mrir

N
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N
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Besz kagmua C kagMmuem Bez kagmua C kagMuem

Bbibepume Bce ymBEpXOEHUs, KOMOPbIE MOXHO COPMy/lupoBamb Ha OCHOBaHUU aHaslusa
rnpeocmas/ieHHbIX O0aHHbIX. 3anuwume B8 omseme yupbl, Mo0 KOMOPbIMU yKa3aHbl BblOpPaHHbIE
YMBEP)KOEHUSI.

1) Kagmuii noBbilaeT CnocobHOCTb pacTeHNs Hakanameatb Bogy (6e3 kagmusa cogepxaHme Bogpl
BbiLLE)

2) Kagmuii BnsSieT Ha cogep)xaHue Boabl B CEMSAA0/bHbIX INCTbSIX 60MbLUE, YEM B CTEOENbKAX.

3) CoaepxaHue BoAbl B paCTEHMSIX 3aBUCUT OT YacTOTbl NOAMBa (3TO HE 0To6paaeTcsa B rpadimke)

4) CogepxaHue Bobl B cTe6esibkax 60/bLie, YeM B CEMSA0/bHbIX INCTbSIX.

5) Kagmunii He BNvAET Ha cogepxaHue BoAbl B OpraHax pacteHuii (No rpadouky BugHa pasHuua, 3HaunT,

B/INSET).
OTtBeT: 24
OTBeThbl N0 1 4YacTU TPEHUPOBOYHOro BapmaHTa Ne3

Ne orBeT Bannbi | Ne OoTBeT bannbl Ne orTBeT Bbannbl
1 reHeasiornyeckui 9 5 17 236
2 31 10 231132 18 345
3 1 11 145 19 111212
4 25 12 615432 20 357
5 6 13 6 21 24
6 323211 14 211112
7 256 15 234
8 31542 16 312645
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YacTb 2
Mpo4yumaiime onucaHue akcriepumMeHma u sbifnosiHUmMe 3adaHus 22-23

3KcrnepumMeHmamop pewus1 usy4ums UHMEeHCUBHOCMb OCHOBHO20 ObMeHa seujecms y 0oMoBOoU MbIUWU
(Mus musculus). Anss amo2o0 OH BBOOU/1 B8 OPKWHYKO [10/10CMb MblWaM pa3Hble 003bl 20PMOHAa
wWumosUOHOU Xesie3bl B (hu3U0/1I02U4ECKOM pacmsope. Pe3ysibmamsbl 3KcriepuMeHma rnpeocmas/ieHbl
Ha e2pacpuke.
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22. Kakast nepemMeHHas B 3TOM 3KCNepuMeHTe OyaeT He3aBUCMMOW (3a4aBaeMoi aKCNepuMeHTaTopomMm),
a Kakasd — 3aBMCUMON (M3MEHSIIOLLIENCA B 3KCNepuMeHTe)? Kakme aBa yCnoBUS A0/MKHbI BbIMNO/IHATLCSA
NPy NOCTAHOBKE OTPULATE/NIbHOIO KOHTPOASA B 3TOM 3KcnepumeHTe? C Kakoil uenbto Heobxoaumo
OCYLLECTBNATb TakoW KOHTPONb? *Ompuyame/ibHbIl KOHMPO/ib — 3TO 3KCMEPUMEHTa/IbHbINA KOHTPO/Ib
(onbIT), NpY KOTOPOM M3y4vyaeMblii 0OOBLEKT He MNoABEPraeTcs 3KCMepMMEHTa/IbHOMY BO34ENCTBUIO Mpu
COXpaHeHMn BCEX OCTasIbHbIX YC/TI0BUIA.

AnemeHTbl oTBeTa: 1) He3aBucCMMas NepemMeHHas (3agaBaemMasi 3KCNepuMeHTaTopoM) — KOJIMYECTBO
(KOHUEeHTpauusa) BBeAEHHOIO FOPMOHA; 3aBUCKMMast NnepemMeHHas (M3MeHsLWascs B 3KCNepuMmeHTe) —
MHTEHCMBHOCTb OCHOBHOro obmeHa BellecTB (YPOBEHb OCHOBHOIO 06MeHa) (Ho/mkHbl 6bimb yKasaHsbl
06€e rnepemMeHHble); 2) rpynne Mblle Heo6xoaMMo BBOAUTL PU3N0N0rNYecknii pacteop 6e3 ropmoHa; 3)
oCTa/lbHble MapameTpbl Heob6XxoAuMO OCTaBUTb 6€e3 M3MeHeHu; 4) Takoil KOHTPO/ib M03BONAET
YCTaHOBUTb, [AEWCTBUTE/IbHO /1M MHTEHCMBHOCTb OOMeHa BeWecTB  3aBUCUT OT Ko/Jun4yecTBa
(koHUeHTpayum) ropmoHa UJIA  4) Takoil KOHTPO/b NO3BOJISIET MPOBEPUTb, HACKONIbKO M3MEHEHUs B
WHTEHCUBHOCTM 06MeHa 00yCnoB/IEHbI dakTopamMun, He CBA3aHHbIMKU C A06aBeHNEM rOPMOHa.

3a donosiHumesibHyt0 UHOpMayuro, He UMEerWy OMHOWEHUS K BOMpOCy 3adaHus, basi/ibl He

Ha4duc/siaromecs, Ho 3a Ha/ilu4due B n1eli owubok cHumaemcsi 1 bann

OTBeT BK/IHOYAET B cebs1 BCE HAa3BaHHbIE BbILLE 3/1IEMEHTbI U HE COAEPXUT BUONOrNYECKUX OLINOOK- 3 Gasina

OTBeT BK/IKOYAET B cebs1 TPU 13 Ha3BaHHbIX BbILLE 3/IEMEHTOB, KOTOpblE HE coAepXaT 61o0rMyecknx owmobok -2 bannia
OTBeT BK/IOYaeT B Ce651 ABa U3 Ha3BaHHbIX Bbllle 3/IEMEHTOB, KOTOPbIE HE cogepxaT 6umonornyeckmx owmnobok. 1M BepHo
yKasaH nepBblil a/1eMeHT- 1 6ann

Bce uHble cuTyaumm, He COOTBETCTBYIOLLME NpaBuiam BeicTaBneHus 3, 2 u 1 6anna- 0 6annos

23. K kakoMy 3a60/1e8aHUI0 y Ye/l0BeKa Mpusedem XpOHUYECKOe yBe/ludeHUe KOHUeHmMpayuu 20pMOHOB
wumoBsudHoli xene3bl. [ToyemMy npu amol namo/io2uu ycuausaemcsi nromoomaoesieHue?

AnemeHTbl oTBeTa: 1) 6azefoBa 601e3Hb (rMNepTupPeons); 2) NoBbILWEHNE OCHOBHOIO 06MeHa;
3) ycunusaeTcsa TenI0NpoayKums; 4) NOTOOTAENEHNE YBEIMUMBAET TENN00TAAYY.

3a donosiHumeIbHy0 UHGhopMayuro, He UMEUYH OMHOWEHUST K BOMPOCY 3adaHusi, 6asi/ibl HE Ha4yUC/ISIOMCSl, HO 3a Ha/sludue
B s1eli owub6oK cHumaemcsi 1 6asin

OTBeT BK/IlOHaeT B cebs BCe Ha3BaHHbIE BbILLE 3/1IEMEHTbI U HE COAEPXUT BUONOrnYeckux owmnbok- 3 basna

OTBeT BK/IlOYaeT B cebs TPy 13 Ha3BaHHbIX BbILLE 3/1IEMEHTOB, KOTOpblE He coaepXaTt bronormyecknx owmook -2 annia
OTBeT BK/IlOYaeT B cebs ABa 13 Ha3BaHHbIX BbILLE 3/1IEMEHTOB, KOTOPble He coaepXaTt 61Uo10rMyecknx owmook. 1 6asn

Bce uHble cnTyaumn, He COOTBETCTBYIOLLME NpaBuiam BeicTaBneHns 3, 2 u 1 6anna- 0 6annios
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24. 2023(0). Paccmompume cxeMy CepoeyHOo20 Juk/a y 4desioBeka Ha pucyHkax 1 u 2. Ha Kakom
pucyHke u3obpaxeHa paza cucmosibl rnpeocepouli? Omsem rosicHUmMe. B kakoM cOCmosiHUU
Haxoosimcsi oJy/lyHHble U cmsopyYyamble KjanaHbl cepoya? Kakosbl thyHKyuu kjianaHos B8 pase
cucmosibl npeocepouli?

CEPAEYHbIM LLUKN

CUCTONA _ OBLUAA
1 neencerpun | 2,SHcTona 3 paacrona
0,1 CEK. 0.3 CEK 0.4 CEK.

CTBOPUYATLIE OTKPbITbl CTBOPYATLIE 3AKPbITbl = CTBOPYATBIE OTKPbITbI
puc.1 pwuc.2 MONYNYHHBIE 3AKPbITbI| MOAYNYHHLIE OTKPbIThI | NONYNYHHbLIE 3AKPbITbI

dnemeHTbl oTBeTa: 1) Ha puUCyHKe 1; 2) ABWXKEHVE KPOBU U3 Npeacepanii B enyaoukn (yMeHbluaeTcs
06beM npencepavii; npeacepams cokpaileHbl); 3) MosysyHHble KnanaHbl 3akpbiThbl; 4) cTBOpYatble
KnanaHbl OTKPbITbI; 5) 3aKpbITble NOY/TyHHbIE KanaHbl NPenATCTBYOT 06paTHOMY TOKY KPOBY;

6) OTKpbITble CTBOpYaThIe KlanaHbl CMNOCOOCTBYHOT NPOXOXAEHUIO KPOBU U3 NPeACcEPANIA B XKeNyLOUKN.

3a 00ro/IHUMe/IbHY0 UHGhopMayUro, He UMEWY0 OMHOWEHUS K BONPOCy 3adaHusi, 6a/i/lbl HE HAYUC/ISIFOMCS1, HO 3a Ha/lu4due
8 Hell owubok cHumaemcsi 1 6asn

OTBeT BK/IHOYAET B cebs1 BCE HAa3BaHHbIE BbILLE 3/1IEMEHTbI U HE COAEPXUT BUONOrNMYECKUX OLINOOK- 3 Gasina

OTBeT BK/IKOYAET B cebs1 4-5 13 Ha3BaHHbIX BbiLLE 3/IEMEHTOB, KOTOPbIE HE COAepXaT GMOMOrMYECKMX OLLINMOBOK- 2 banna
OTBeT BK/IHOYAET B ce651 3 13 Ha3BaHHbIX BbilLE 3/1IEMEHTOB, KOTOPbIE HE coAepXaT bruonornyeckux -1 6ann

HeBepHo onpegeneHbl CTPYKTypbl -0 6a1/10B

25. 2023(0). UVzsecmHO, 4moO y rpubpexHbix so0opocsel, obumarwux B8 apKmMu4yeckux MOopSiX,
KOHYeHmpayusi opaaHu4eckux sewecms (/1unudos, aMUuHOKUC/IOM U caxapos) 8 yumorijia3me K/1emoK
CYWEeCcmseHHO Bbllle, YeM y pOOCMBEHHbLIX UM 2Py U3 3KBamMopua/ibHbIX U Cy63aKBamopuasibHbIX BOO.
Kak MOXHO 06bsiCHUMBL makoe passiudue? Temnepamypa rnsas/1IeHUs HeHacbIWEeHHbIX XUPHbIX KUC/10m
HWXe, YeM y HacblWeHHbIX. [lpedrnosioxume, B Kakoe BpeMs 200a KOHUeHmpayusi HeHachblUWEeHHbIX
JKUPHBIX KUc/lom B cocmase MeMOpaHHbIX /unuoos y Booopocsel ceBepHbix Mopell 6bydem
MakcumasibHol. MosicHume csoli omsem. [Moyemy 07151 Booopocsiell 0rnacHO U3MEHEHUE azpe2amHo20
COCMOSsIHUSI BHympeHHel cpeobi?

AnemMeHTbl oTBeTa: 1) B apKTUYECKMX MOPSX TemrepaTtypa BOAbl HUXE, YEM B 3KBATOPUA/IbHBLIX U/
cybakBaTopuasibHbIX  BOAAX; 2)OpraHMyeckne  BellecTBa NPW  OTpuULATESIbHbIX  TemrepaTtypax
oKpyXawLwiein cpefbl NOAAEPXMBAKT UMTONNA3My B KUOKOM COCTOSAHUM  (MPEensTcTBYHOT ee
3aTBepAeBaHunio, 3amep3aHuto); 3) 3umoil (B X0nogHoe Bpems roga) OyAeT Bbile KOHLeHTpauus
HEHACBILLEHHbIX XWPHbIX KACNOT; 4) NP MOHWXEHUN TemnepaTtypbl MEHAETCA TeKyyeCTb MeMOpaHbl
(«3aTBEpAeBaloT/3aMep3at0T»  HaCbILWEHHbIE  XUPHbIE  KUCMOThI); S)U3MeHdaeTca  (yBenmunBaeTcs)
KO/INYECTBO HEHACDILLLEHHbIX XXMPHbIX KUC/O0T, YTOObI COXPaHUTbL TEKYYEeCTb MeMbpaHhbl;

6) npy nepexofe BOAbl U3 XMUAKOrO COCTOAHUA B TBEpAOe (N1E€4) pa3pbiBalOTCA K/IETOYHble MeMOpaHbl

(paspyLiatoTcsl KNeToYHble OpraHoupbl).

3a donosiHumeIbHy UHhopMayuro, He UMEOUY0 OMHOWEHUST K BOMpPOCy 3adaHusi, 6asi/ibl He HaYUC/ISIOMCS, HO 3@ Ha/sludue
8 Hell owu6boK cHumaemcsi 1 6ann

OTBeT BK/IOYaeT B cebs 5-6 13 Ha3BaHHbIX BbILLE 3/IEMEHTOB N HE COAEPXUT BUO0rMYecknx owmook- 3 banna

OTBeT BK/IHOYAET B €65 4 U3 Ha3BaHHbIX BbILIE 3/IEMEHTOB, KOTOPbLIE HE cogepXaT 6MOMOrMYeCcKMX OLWMBOK- 2 Ganna

OTBeT BK/IHOYaET B ce65 3 M3 Ha3BaHHbIX BbILLE 3/IEMEHTOB, KOTOPbIE HE cogepxaTt 6uonornyeckmx -1 6ann

26. 2023(0). 27.bvonorn BbIACHWAW, 4YTO Y MO3BOHOYHbLIX XMWBOTHbIX B cpegHem 10% un3 Bcex
MPOUCXOAALNX MyTaunii ABNAAIOTCA BpeAHbIMM W MOTYT CHWXaTb MPUCNOCO6NEHHOCTb OpPraHn3MoB.
Moyemy Ha/Mune BpefHOro ajuienid 4yacto He NpuBOAUT K rmbenu opraHvM3aMa n oTOpakoBbIBAHMIO
annena ectecTBeHHbIM O0T6opoM? [loyemy BO3HWKHOBEHME MOAOOHbLIX MyTauuii 3BOJTHOLNOHAUCTDI
paccmaTpvBaloT B KayecCTBe 3BOJIOLMOHHOIO haktopa? B kakux nonynsumax, 60/bWMX WM MasiblX,
eCTeCTBEHHbI 0TOOP BbIOPAKOBbLIBAET BpeAHblE MyTauuy Hanbonee aphekTBHO?
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dnemeHTbl oTBeTa: 1) BpedHble aninenn 4acto peleccuBHble; 2)B reTepo3nUroTHOM COCTOSAHUN
peueccuBHbIN annenb He nposisnseTcs B coeHoTune NI 2) mHOrve npusHakm obycnosneHbl paboTon
MHOXeCTBa B3aMMO3aMeHSieMbIX TeHOB (MO/IMMEPHOE AelCTBME TeHOB); 3) Npu M3MEHEHUU YC/10BUIA
cpedbl BpegHas MyTaumus MOXET cTaTb Nosie3HON (MOXET yBEIMUYMTb NPUCNOCO6/IEHHOCTb BUAA K HOBbIM

yCnoBusiM); 4) B 60/bLUMX NOMYSAUNSX.

MpumeyaHne: ecnn HyXHO OyAeT MOSCHATb, MOYeMy B OONbLIMX MONYNAUMSAX, TO MOSICHAEM Tak: B
MasibIX MONynsuMax AelcTBMe eCTEeCTBEHHOro 0T6opa He 3h(PeKTMBHO, TakK KaK [NaBHYH pofb B
COxpaHeHun ocoberl nrpaet cryyvarHblii_dakTop, KOTOPbIA MOXET COXpaHUTb 0cobelt ¢ BpeaHbIMU
MyTauMs My U YHUYTOXWTb OCOGE C MNONEe3HbIMU NpU3Hakamn. A B 60/bLIMX NONYAALMAX UMEHHO
€CTECTBEHHbIN OTOOP YHUUTOXAET 0CO6eN ¢ BpeAHbIMM MyTaUUsAMU U COXpaHSeT 0cobei ¢ NoNe3HbIMU
npu3Hakamu.

3a 00ro/IHUMe/IbHY UHGhopMayUro, He UMEWY0 OMHOWEHUS K BONPOCYy 3adaHusi, 6a/i/lbl HE HAYUC/ISIFOMCS1, HO 3a Ha/lu4due
8 s1eli owubok cHumaemcsi 1 6ann

OTBeT BK/IHOYAET B cebs1 BCE HAa3BaHHbIE BbILLE 3/1IEMEHTbI U HE COAEPXUT BUONOrMYECKUX OLINBOK- 3 Gasina

OTBeT BK/IKOYAET B cebs1 3 U3 Ha3BaHHbIX BbILLIE 3/IEMEHTOB, KOTOPbIE HE coAepXaT B1UONOrMYecknx owmnbokK -2 basna

OTBeT BK/IHOYAET B Ce6S1 2 13 Ha3BaHHbIX BbllLE 3/IEMEHTOB, KOTOPbIE HE CoAepXaT 6MoN0rMyeckmx owmnobok. 1 6ann

Bce vHble cuTyauun, He COOTBETCTBYHOLLIME NpaBuiam BbicTaBnexwus 3, 2 u 1 6anna- 0 6annos

27. 2023 (O). Ni3BecmHO, MO KoMIieMeHmMapHble yernu HyK/1eUHOBbIX KUC/I0m aHmurnapasisiesibHbl (5'
KOHYy 8 OO0HoU yeriu coomsemcmsyem 3' KOHey opyaol yenu). CuHmMe3 HyK/1eUHOBbIX KUC/10m

Ha4yuHaemcs ¢ 5' koHya. Pubocoma dsuxxemcsi rno uPHK s HanpassieHuu om 5’ i
K 3' KOHyy. W3secmHo, 4mo B8ce Budbl PHK cuHmesupytomcsi Ha [HK- |octosauwe y”uAr
mampuye. ®pazmeHm Monekynsl AHK, Ha komopol cuHmesupyemcs 2o Cen | Tu (lue | ¥
y4acmok yeHmpasibHol nemsnu MPHK, umeem cnedyrowyro | ¥ ner cen| —| = A
rnocsiedosamesibHOCMb  Hyk/lieomuodos  (HUXHSS yenb —  MampuyHasi mes| Moo | Tuo | Apr | ¥
(mpaHckpubupyemasi): =
5- ATUIryrATL ruATrA- 3’ PR vl k< A
3’ -TArUryTArurTAUT-5’ Vir| Tb |nwa | Ape| T
YCTaHOBUTE HYKNEOTUAHYHO MnocnefoBaTesibHOCTb ydacTka TPHK, KoTopblid r EE I % % é
CYHTE3NpyeTCa Ha [AaHHOM dparMeHTe M aMWHOKUCMOTY, KOTOpyw Oyaer Ban Gy |Gom| T

nepeHocuTtb ata TPHK B npouecce 6uocuHTesa 6enka, ecnv IpeTuil TpUnJIeT COOTBETCTBYET aHTUKOAOHY
TPHK. Ykaxkute nocnefoBaTeflbHOCTb 3TanoB peLlleHns 3agaun. [as BbINOIHEHWS 3afaHnsa UCNOb3yinTe
Tabnvuy reHeTnyeckoro koga. lNMpu HanucaHUM HyK/1IEMHOBBIX KAC/OT yKa3blBaiTe Hanpas/ieHve Lenu.
Cxema pelueHus 3aja4vu BK/IOYaeT:

1) nocnepoBarenbHocTb TPHK: 5’- AYUIUrAYLUILAYTA- 3’

2) HyKfieoTuaHana nocsenosaTesibHOCTb aHTMkodoHa: 5'- AYL- 3’ (3'- LWYA- 5))

3) aHTMKO4OH COOTBETCTBYET KOAOHY MPHK 5’-FTAY- 3’

4) 3TOMY KOAOHY COOTBETCTBYET aMMHOKMC/I0Ta acn.

OTBeT BK/IHOYAET B Ce6s1 BCE HAa3BaHHbIE BbILLE 3/1IEMEHTbI U HE COAEPXUT BUONOrMYECKUX OLINOOK- 3 Gasina
OTBeT BK/IKOYAET B cebs1 3 U3 Ha3BaHHbIX BbILLIE 3/IEMEHTOB, KOTOPbIE HE coAepXaT B1UONOrnMYecknx oLnbokK -2 banna
OTBeT BK/IHOYAET B cebs1 2 N3 Ha3BaHHbIX BbILLE 3/IEMEHTOB, KOTOPbIE HE cogep)XaT 61onormyecknx owmnobok. 1 6ann

28. 2023(0). Y uesnoseka assiesiu 2eHOB ampoghuu 3pumesibHO20 HepsBa U uxmuo3a (3abosiesaHue Koxu)
Haxoosimcsi 8 00HOU XpPOMOCOME U Hac/1edytomcsi CUern/ieHHo ¢ roJsioM. JKeHwuHa, He umMerouwas amux
3abosiesaHul, y Mmamepu Komopol 6bl/1 uxmuo3, a y omya - ampogusi 3pume/ibHo20 Hepsa, Bblui/la
3aMyXx 3a My)X4uHy 6e3 amux 3abosiegaHuli. Poouswasicsi 8 amomM bpake 20Mo3u20mHasi 30oposasi 004b
BblW/la 3aMyX 3a_MYXYUHY, HE uMeruwe20 amux 3abosiesaHul. B ux cemMbe poousicsi pebeHOoK,
cmpadarowuli uxmuosom. Cocmasbme CxeMbl peweHusi 3adadyu. Ykaxume 2eHomurlbl, (heHomuribl
pooumesieli u 2eHomurbl, eHoMuribl, 0J1 BO3MOXHO20 MomomMcmsa 8 08yx bpakax. Bo3MOXHO /iU 8
nepsomMm 6pake poxoeHue pebeHka, cmpadarouwje2o0 08yMsi Ha3BaHHbIMU 3abosiesaHusiMu? Omsem
rnosicHUme.

AHanun3 ycnoBuii 3apauun: Tak Kak XeHlWwuHa 6e3 3aboneBaHuid, a y poauTeneil OHWM Obln, TeHbl
atpodun 3pUTENbHOTO HEepBa U UXTMO3a PeLeccUBHble. X* — HOPMasibHbI 3pUTENbHbIA HEpB, X°-
aTtpodms 3puTenbHOro Hepea; X® — oTCyTCTBME MXTNO03a, X® — UXTNO3

FEeHOTUM XEHWWMHbI: ¢ X"°X®8, TaK Kak O4UH PEeLeCCUBHBIN FeH OHa Noslyyunsia oT MaMbl, BTOPOIA- OT nanbl
FeHOTMN 310POBOro Myxa: o X*8Y.

FeHOTMN 310POBOr0 Myxa godepu: o X*8Y
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AnemeHTbI oTBeTa:

1) P: ¢ XReX28 X Xy

HOPMaJTbHbIN 3pUTESIbHbIN HEPB, HOPMa&J/1bHbIV 3pUTEsbHbIN HEpB,
OTCYTCTBME UXTMO3a OTCYTCTBME MXTNO3a

G: XAB, XaB’ XAB, xaB XAB, y

F1: reHOTUNbI U (PEeHOTUNbI BO3MOXHbIX fouepeii

XAEX"8- HopMaUibHbIN 3pUTEbHBI HEPB, OTCYTCTBME MXTMNO3a
X#EXAB- HopMasibHbI 3pUTENbHbIA HEPB, OTCYTCTBME MXTIO3a
XABXAB- HopMasbHbIi 3pUTENbHbI HEPB, OTCYTCTBME UXTMO3A

XX HopMasibHbIli 3pUTENbHbIV HEPB, OTCYTCTBME UXTNO3A

reHoTunbl U PEHOTUNbI BO3MOXHbIX CbIHOBE:

X*®Y- HOpMaJlbHbIii 3pUTENbHbI HEPB, NXTNO3

X2BY- aTpodnsa 3pUTEeNIbHOTO HEPBA, OTCYTCTBUE UXTMO3A
X*B Y- HopMasibHbI 3pUTESbHBIA HEPB, OTCYTCTBME NXTMO3a
X% Y- atpodoms 3puTesibHOro HepBa, NXTNo3

2) P: 2 XA=XAB X g XABY

HOPMa&JTbHbI 3pUTESIbHBIA HEPB  HOPMaslbHbIV 3pUTESIbHbIN HEPB,
OTCYTCTBME MUXTMO3a OTCYTCTBME UXTMO3a

G. XAB XAB XAB y

F.: reHOTUNbI U (heHOTUNBbI BO3MOXHbIX Agouyepei
X*eX*B- HopMaUibHbIli 3pUTE/bHbIV HEPB, OTCYTCTBUE MXTNO3A
XABXAB- HopMasibHbI 3pUTE/bHbI HEPB, OTCYTCTBUE MXTUO3A

reHoTUNbl U PeHOTUNbI BO3MOXHbIX CbIHOBEW
X*®Y- HOpMaJlbHbIii 3pUTENbHbI HEPB, NXTNO3
X*BY- HopMasibHbIli 3pUTEbHbBI HEPB, OTCYTCTBUE UXTNO3A

OTtBeT: 3) B NepBoM Opake BO3MOXHO POXAEHWe CblHa C aTpodouein 3puTesibHOro HepBa U UXTMO30M
(X*®Y). B reHoTMMe 3TOr0 pebeHka Haxo[ATcsa MaTepuHckas, ob6pa3oBaBllasAcA B pes3y/bTare
KpOCCUHroBepa X-XpoMocoma C [ABYMS pPeLeCCUMBHbIMU anieniaMn, U OTLOBCKas Y-XpoMocoma, He
cofepxatlasi annenen aTux AByx reHos.

AznieMeHmMbl 1 U 2 3acHumbIBaOMCS MOJIbKO MpU Ha/IUYuU U 2eHomurios, U ¢heHomuros, u rnosa scex
BO3MOXXHbIX MMOMOMKOB.

CsBou pe3y/ibTaTtbl MOXeTe NocyYnuTatb 1 onpeagesinTb no LKasjie BTOpnyHbIe 6annol

LWWKAJIA EIr9 No bUOJIOrMAn 2024 rogA

II'B|II B |II B |IlI B|II B|Il B
3 |11 |25 121 |43 |31 |55 41 |68 |51 |82
5 |12 |27 (22 (44 32 |57 |42 |69 |52 |85
7 |13 |30 /23 |45 33 |58 43 |71 |53 |88
9 |14 |32 24 (47 (34 |59 44 |72 |54 91
12 |15 |34 |25 |48 |35 |61 45 |73 |55 |94
16 |36 26 |49 |36 |62 46 |74 56 |97
16 |17 |38 |27 |50 |37 |63 |47 |76 |57 100
18 |18 |39 |28 |52 38 |64 48 |77
21 |19 |40 29 |83 39 |66 |49 |78
023 |20 42 30 54 40 |67 |50 |79
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