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TPEHUPOBOYHBINA BAPUAHT Ne21
EI'2-2024 110 BUOJIOT'NA

Yactes 1

Omeemamu K 3ad0anuam 1-21 saenarwomca nocnedosamenvHocms uyugp,
Yucio unu cno6o (cnogocouemanue). Omeemul 3anuniume 6 noas OMEEMO8
6 mexcme paoomol, a 3amem nepenecume ¢ bBJIAHK OTBETOB N I cnpasa
Om HOMEPOB COOMEEMCMEYIOUIUX 3A0AHUTl, HAYUHASA C NEPBOIl K1emOoUKU,
0e3 npooenog, 3anamuix u_Opy2ux 00nOJHUMENbHLIX cuME0.108. Kasrcowiii
CUMB0O/I RUWUMmMeE 6 OMOeNbHOU KIemouke 6 COOMEEemcmeuu ¢
npueedEéHHbIMU 8 DJIAHKe 00pa3yamu.

PaCCMOTpI/ITe Ta6JH/IHy «buomorus - kKommniaekcHas HayKa» M1 3aIllOJIHUTC quﬁKy,

BITMCAaB COOTBGTCTBYIOIIII/Iﬁ TCPMHH.

Paznen Ouosorun [Ipeamer nzyyeHus
Cenexuus BriBeieHME MYTaHTHBIX IITAMMOB aKTUHOMUIIETOB
? [IpoMbllIuIeHHOE TTOJIy4eHHEe aHTUOUOTUKOB U3
MYTaHTHBIX IITAMMOB aKTUHOMULIETOB

OrtBerT:

2 9KCH€pI/IMGHTaTOp BBIACINITI M3 JIMCTAa PACTCHHUA XJIOpO(bI/IJIJI n OCBfCIIAaJl

IpOOUPKY C pacTBOPOM XJlopoduiuia B TeueHue cyTok. Kak crycts ykazaHHOe
BpeMsi B TPOOUPKE UBMEHHUTCS COJIEPKaHUE KUCIOPO/Ia U TIIFOKO3bI?

Jna  KaxaoW BEJIMYMHBI OMNPEACIUTE COOTBETCTBYIOIIMK XapakTep €€
U3MEHEHUS:

1) yBenmuunach

2) YMEHBIIIWJIACH

3) He U3MEHMJIACh

3anuiuTe BEIOpaHHbIe UG P 1T KAk I0W BenuduHbl. [ludpsel B oTBETE MOTYT
ITOBTOPATBCA.

ConeprxaHue KUCaopojia CopneprxaHue TI0KO3bl

OrtBerT:

3 | B monexyne monunentuaa coxepxurca 115 mentuaneix ceasei. Onpenennte

yucno kogoHoB MPHK, conmepkameit nHpopmanuio 0 MEpBUYHON CTPYKTYpE
JAHHOTO TOJIUIIENTHAA. B OTBET 3aNUIIMTE TOJIHKO COOTBETCTBYIOIIEE YHCIIO.

OTtBerT:
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4 | IHo m300pax€HHON Ha PUCYHKE POAOCIOBHON OIPEIEIINTE, KAKOBA BEPOSITHOCTD
(%) poxxnenust peOeHKa ¢ MpU3HAKOM y poauteneit 1 u 2. OTBeT 3anuiiuTe B

BHUJIC YHKCIIA.
1 ) YcnoBHbIE 0003HAUYCHUSA:
o . O — MYKUYMHA
| |:| — JKEHLIMHA
O — Opak
— I€TH OIHOTO Opaka
- . — MIPOsABIIEHHE
HCCIIEAYEMOro NMpU3HaKa
OTBeT:

| Paccmompume pucynok u evinonnume 3adanus 5 u 6.

s | Kakum HOMEpOM Ha pHCyHKE MOKa3aHa CTPYKTypa, KOTOpas HCIOJIb3yeTcs B
TeHHOW WHXEHEPHUH JIs TpaHchopManuu OakTepuii?

OrtBerT:

6 | YCTaHOBHTE COOTBETCTBHE MEXKAY XapaKTEPUCTHKAMU U CTPYKTypaMH,
o0o3HaueHHBIMH Tpamu 1, 2, 3: K KaXAOW MO3UIUHU, TAHHOW B TEPBOM
cToJIOlEe, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UIIMIO U3 BTOPOTO CTOJIOIIA.
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XAPAKTEPUCTUKU CTPYKTYPBI
A) comepXuT ciaoi MypenHa 1)1
b) npumbIKaeT K CAU3UCTON Kamcylie 2) 2
B) o0s13aTenbHO coaepKUT GocOIUIUIbI 3)3

I') cocrout u3 1ByX CyOBeAMHMIL
J1) ydacTByeT B TpaHCISILIUU
E) conepxutr AT®-cunrazy

3anuiunTe BbIOpaHHbIE TUQPHI 107 COOTBETCTBYIOUIUMU OYKBaMU.

OtBeT: A|B|BI|T[O]E

7 | BpIOepuTe TpH BEpHBIX OTBETA M3 HIECTH W 3aMUIINTE LUMPBI, NOJ KOTOPHIMU
OHU YKa3aHbl. MeMOTHYECKOE JICIIEHUE TTPOUCXOINT:

1) mpu oOpa3oBaHUU CIIOP IIBETKOBBIX PACTCHUI
2) TOIBKO B IUILJIOUIHBIX KJIETKAX

3) B 30H€ CO3pPEBAHUS NMPU OBOTECHE3E

4) npu IeIEHUN 3UTOTHI XJIAMUOMOHA/IbI

5) npu npopacTaHuu CHop Mxa

6) B 3apOCTKE MarnopoTHUKA

OTBeT: Dj:l

g | YCTaHOBHTE IOCJIEIOBATEIBHOCT CONOAYUHEHHUS CTPYKTYp, HauuHas C
HauOOJbIIeH. 3aUIIUTE COOTBETCTBYIOIIYIO MOCIEI0OBATEIBHOCTD IIUGD.

1) xancun

2) TOJIMTIENTH]

3) 6akrepuodar

4) aMUHOKHUCIIOTHBIN OCTaTOK
5) paaukan aMHUHOKHUCIOTBI

OTBGT:““I‘
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Paccmompume pucynok u evinoanume 3adanusa 9 u 10.

9 Kakum HOMCPOM Ha PUCYHKC OTMCUCHO IINIACHTAPHOC MJIGKOHHT&IOIIIC@?

OtBeT:

10 YcraHOBUTE COOTBETCTBHUE MCIKAY XapaKTCPpUCTHUKAMH MW IIO3BOHOYHLBIMHU

KUBOTHBIMU, 0003HAUYCHHBIMU Ha PUCYHKE BbIlIe Iubpamu 1, 2, 3: K Kaxaon
MO3UIIMH, JaHHOW B MIEPBOM CTOJIOIE, TOA0EPUTE COOTBETCTBYIOIIYIO MO3UIIUIO
13 BTOPOT'O CTOJIOIIA.

XAPAKTEPUCTUKU XNBOTHOE
A) OTCYTCTBYET KJI0aKa 1)1
b) mpsimoe pa3Butue 2) 2
B) amunoTndeckue sia 3)3

I') »xabepHOE AbIXaHUE TOJIBKO Ha CTAIUH JINIYMHKH
J1) nBa otzesna Mo3BOHOYHOTO CTOJI0a
E) B cepatie TOJIbKO BEHO3HAs! KPOBb

3anumrTe BEIOpaHHbBIE ITUPHI IO COOTBETCTBYIONTUMHU OYKBaAMH.

OtBer: A|B|[B|T|A|E
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1 BriGepute Tpu BEpHBIX OTBETA U3 IIECTU U 3AMUIINTE HUPPHI, 07 KOTOPHIMU
OHM yKa3aHbl. B )KW3HEHHOM LIUKJIE XBOLIEH:

1) uMeeTcs TarIoOnIHBIN 3apPOCTOK

2) ciepmaTo30uibl GOPMHUPYIOTCA IMyTEM Melo3a
3) cropbl CO3pEBAIOT B COpycax

4) TOMUHUPYET TUTUIOUTHAS CTAIUsS

5) rametodur popmupyercs Ha ciopopuTe

6) 3urora oopa3yeTcs B apXEeroHuu

OrtBer: D:D

12 YcranoBure MMOCIACAOBATCIIBHOCTL CUCTEMATUICCKUX T'PYIII, HAYHWHAasA € CaMOTO
HHU3KOTI'O paHra. 3anuimTe COOTBCTCTBYHOIIYIO ITOCIACA0OBATCIbHOCTD I_[I/I(l)p

1) PacTenus

2) XKutHsik

3) IokpeITOCEMEHHBIE
4) OnHOI0IBHBIC

5) KutHsik rpebeHUATHIN
6) 31makoBbIe

Oer: [ T[T [ []]

\ Paccmompume pucynok u evinonnume 3aoanus 13 u 14,
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KakuM HOMEpOM Ha pHCYHKE [OKa3aHa CTpPYKTypa, cojepskamias Tena
YyBCTBUTEJIbHBIX HEHPOHOB?

OTtBerT:

YCTaHOBUTE COOTBETCTBHE MEXKIY CTPYKTYpamu, 0O0O3HAYCHHBIMHU IH(PpPaMH
1, 2, 3, 4 u uUxX XapakTEPUCTUKAMU: K KaXKJION IMO3UIIMHU, JAaHHOW B IMEPBOM
cToJIONE, MOJOEPUTE COOTBETCTBYIOIIYIO MO3UIIMIO U3 BTOPOTO CTOIOIIA.

XAPAKTEPUCTHUKU CTPYKTVYPA
A) COACPKUT Tela BCTABOUYHBIX HEUPOHOB 11
b) kopemiku, coaepxkaimipe aKCOHbI YYBCTBUTCIBHBIX 2) 2
HEWPOHOB 3)3
B) conepxuT Tena nBUraTeNbHbIX HEUPOHOB 4) 4

I') mpoBoaUT BO3OYXKIEeHNHE K CTUHHOMY MO3TY
J1) nepegaeT UMMIyJIbC K paboyemy oprany
E) chopmupoBana akcoHamu ABUTATEILHBIX HCHPOHOB

3anuinTe BbIOpaHHbIe UG PHI 10 COOTBETCTBYIOIIMMHU OYKBaMHU.

OrtBer: A|[B|B[C[O]E

BriGepute Tpu BepHBIX OTBETa M3 IIECTU W 3AMUIIUTE LUQPPHI, O] KOTOPHIMH
oHM yKka3aHbl. COeTMHUTENbHBIE TKAHH, B OTJIMYHUE OT MBIIICYHBIX:

1) conep>kaT akTHHOBBIC (PUITAMEHTHI B KJIETKAX
2) criocoOHBI K BO30YIUMOCTH

3) BXOJISIT B COCTaB CTCHKU apTepuit

4) copepkaT MHOTO MEKKJIETOYHOTO BEIIECTBA
5) GOpMHUPYIOT CYXOMKHIHS MBIIII]

6) MOTYT OBITh KHIKUMHU

OrtBer: Djj

YCTaHOBUTE NPABWIBHYK IIOCIEIOBATEIBHOCTh IPOLECCOB  IE€pEIadn
3BYKOBBIX KOJIEOAHUI M HEPBHOTO UMITYJIbCA MO CTPYKTYPaAM yXa U CIIyXOBOTO
aHanMM3aTopa. 3aMHIIIUTE COOTBETCTBYIONIYIO IMOCIEI0BATEILHOCTD IUQD.

1) 6apabanHas nepenoHka

2) mpeaaBEepHO-YIUTKOBBINA HEPB
3) oBaJIbHOE OKHO YJIUTKH

4) HaKOBaJIbHS

5) supgonumda yIuTKA

NeoFamily NCcTOYHMK 3aaaHuit: https://neofamily.ru/ %ﬁ
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6) BUCOUHAsI 10151 KOPBI OOJBIIMX NOJyIIapUi
Omer: [TTTTT]

[IpounTaiiTe TekcT. BeiOepute Tpu npeaioKeHus, B KOTOPHIX JAaHbl OMUCAHUS
OouoreorpaMyecKux JOKa3aTebCTB HBOJIONUHU. 3aluIIuTe LHUQPPBI, MOA
KOTOPBIMH OHM YKa3aHBbI.

(1)Pacnpenenenue BUAOB JKUBBIX OPraHU3MOB [0 KOHTHUHEHTAM XOpPOILIO
corjacyercs € TreOJIOTMYeCKUMHU JaHHBIMHM O TEKTOHUYECKOM JIBU)KEHUU
autocepHbix muT. (2)KnumaTudeckue yclOBHS TPOMUYECKUX obsacTen
Adpuku u KOro-Boctounoit A3un cx0xu, HO (PayHUCTUUECKUH COCTaB ATUX
peruoHoB cuiibHO oTianvaercs. (3)Ha tepputopun Adpuku 66T OOHAPYKEHBI
OCTaTKH MPSAMOXOJSAIIUX IPUMATOB - aBcTpanonuTekos. (4)B FOro-BocTouHnoii
Azum ObUTM HalieHbl KOCTH MUTEKaHTpona - npeacTtaButens HOmMo erectus.
(5)Tonbko Ha Tepputopuu ABcTtpanmuu u HoBoi 3enanauu  obuTaroT
PEJIMKTOBBIE OJHOMPOXOJHBIE MIJIEKOMUTAIONUIUE - €XUIHBI, MPOSXUJHBI U
YTKOHOCHI. (6)OKaMeHEeIIOCTH OJTHOMPOXOIHBIX, OOHAPYKEHHBIE B ABCTpaINH,
UMEIOT Bo3pact Oosiee 120 mutH. JieT (MEJIOBOM MIEPUO).

OrtBeT: Djj

BriGepute Tpu BepHBIX OTBETa M3 IIECTU W 3AMULIUTE LUQPPHI, O] KOTOPHIMH
OHHM YKa3aHbl. AJanTalUsIMU )KUBOTHBIX K )KU3HH B MTYCTHIHE MOTYT SIBJISITHCSI:

1) oTpakaroiiue Jiyuu CBeTa MOKPOBBI

2) HOYHOU M CyMepedHbI 00pa3 XKU3HU

3) coopy:KE€HHUE HOP U APYTUX YKPBITUM

4) yMeHbIIIEHUE BBICTYNAIONIMX YacTeN Teia
5) paBHOMEPHO pacHpe/IeICHHBIN 110 TETY KUP
6) HaKOIJICHHE B KJIETKaX KPUOIPOTEKTOPOB

OrTBer: [D]

YcTaHOBUTE COOTBETCTBHE MEXIY OpPraHU3MaMU W XapaKTEPHBIMHM I HHUX
MOPGOIOTHYSCKUMH Al TallusAMA: K KaXXJIO0W TO3WIIUH, JAHHOH B TEPBOM
cToJIOLEe, MOA0EPUTE COOTBETCTBYIOIIYIO MO3UIMIO U3 BTOPOrO CTOJOIA.

OPTAHU3MbI AIIATITAINUA
A) neonapn 1) pacunensitonias okpacka
b) myxa-xypuanka 2) nmpenocTeperaronias oKkpacka
B) kpacnoxkon 3) MUMUKpUS
I') xonopaackuii xyk
J1) 3e0pa

NeoFamily NCcTOYHMK 3aaaHuit: https://neofamily.ru/ %gﬁ
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E) ocoBuaka
3anuiunTe BbIOpaHHbIe TU(PHI 104 COOTBETCTBYIOUIUMHU OYKBaMHU.

OTtBeT: ABBFI[E

[Ipoananu3upyiite Tabnuny «TkaHu pacTeHui». 3amOJHUTE MYCThIE SYEHKU
TaOIUIIbI, UCTIIOJIB3YS AJIEMEHTHI, TPUBEIEHHBIC B CIIUCKE. 7151 KaKI0M suelKku,
0003HaYeHHOW  OyKBOW, BBIOEpPUTE  COOTBETCTBYIOIIMH  DBJEMEHT W3
MIPEJIOKEHHOTO CITUCKA.

Tkanb Oc00EHHOCTH CTPOEHUS DOyHKIMA
Oo6pazoBatenbHas A Poct opranos
pacTeHuu
b JKuBbIE ¥ MEPTBBIE KIIETKU C Onopxas
YTOJIIIEHHOW KJIETOYHON CTEHKOMN
[ToxpoBHas JKuBble nnm MepTBbIE KIETKH, IIJIOTHO B
IPUMBIKAIOIINE APYT K APYTY

21

Cnucok 3JeMeHTOB:

1) 3amura, 0OMEH BelleCTBAMH C BHEIIHEW cpeoi
2) ra3000MEeH M TpaHCIIHPALHS

3) TpaHCTIOPT MUHEPAJILHBIX BEIIECTB

4) mpoBoasas

5) MexaHuueckas

6) >)KUBBIE KJIETKA CO MHOKECTBOM XJIOPOIIJIACTOB

7) MepTBBIC BEPETEHOBUIHBIC KIETKU

8) sxuBbIe Menkue HeaudpepeHIupoBaHHbIE KIICTKH

3anuiirTe BEIOpaHHbBIE UG PHI 10 COOTBETCTBYIONTUMHU OYKBAMHU.

OTtBer: AlBIB

[Ipoananusupyiite rtpadhuk «YpoBHH GuOpUH-MOHOMEpa U D-gumepa y
3I0POBBIX KCHIWH W >KEHIWH, CTpamarmmx Oecrmonuem». Bribepute Bce
YTBEPKIICHUS, KOTOPBIE MOXKHO C(OpMyIHpoBaTh Ha OCHOBAaHHM aHAIINA3a
MIPEICTABIICHHBIX TAHHBIX. 3AMUIIIATE B OTBETE MUQPHI, MO KOTOPHIMHU YKa3aHBI
BEIOpAHHBIE YTBEPKIACHUS.

NeoFamily NCcTOYHMK 3aaaHuit: https://neofamily.ru/ %ﬁ
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2,5 H D-agumep [0 ®uUBpUH-MOHOMEpP

1,5

0,5

KoHUeHTpauua, MKr/mn
H

CTpapawowme 300p0BbIe
becnnogmnem MEHWMWHBI

1) XKenmuuel ¢ OGecruiogueM BCIEICTBUE BBICOKOW KOHIEHTpaiuu ¢GpuOpuHa
CKJIOHHBI K TPOMO00Opa30BaHHUIO.

2) TloBbimieHHass KOHUEHTpalus (QuOpuH-MOHOMEpa W D-numepa sBisieTcs
NPUYMHON OECTUIOAMS Y HKEHIIIHH.

3) ¥V 310pOBBIX U CTpaAarOIUX OECIIOANEM KEHIIMH KOHLIeHTpauus D-aumepa
B HECKOJIBKO pa3 HMXKe, 4eM (puOpHUH-MOHOMEpA.

4) V >KeHUIMH, CTpaJarmolmx OecryioaueM, coiepkaHue (GpuOpUH-MOHOMEpa
OoJsiee yeM B TpH pasa MpeBbILIAET KOHIEHTpaluo D-aumepa.

5) Ilpu OepemeHHOCTH KOHIEHTpanus (uOpuH-MoHOMepa u D-gumepa
CHUKAETCS.

OrtBeT:

l% NeoFamily McTouHmK 3aganmin: https://neofamily.ru/ %ﬁ
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Yacts 2

‘ Ilpouumaiime onucanue 3xcnepumenma u vitnoanume 3adanun 22 u 23. ‘

VY4yeHble U3ydanu pa3BUTHE paka (KaHIEpOreHe3) y TPAHCT€HHBIX MBIIIEH C
AKCIIPECCUEN reHa CUHTAa3bl THATYPOHOBOM KUCIIOTHI APYTrOro BUA TPHI3YHOB -
rOJIBIX 3€MJIEKONOB. B oTiHune OT Ipyrux MIEKOMUTAIOUIUX, TOJIbINA 3eMIIEKOI
CHUHTE3UPYET 0COOYI0 BBICOKOMOJIEKYJISIPHYIO (POpPMY T'MATypOHOBOM KHUCIIOTHI,
KOTOpasi MOXKET BIIUATH Ha MPOLIECCHl KAHIEPOTeHe3a. Y YeHbIE pErUCTPUPOBAIH
KOJMYECTBO TPAHCTEHHBIX M OOBIUHBIX MbIIEH (KOHTPOIb), MOTUOUIMX OT
pa3HbIX (popM paka B TeUeHHE KU3HU. Pe3yabTaThl SKCIIEpUMEHTA OTPAKEHbI Ha
auarpaMmMe.

100
90
80
70
60
50
40
30
20
10

B TPaHCreHHble MblLUK ([ KOHTPONb

YactoTa cmepTeit oT paka, %

Cpeau Bcex mbllied  Cpeln Mblllel cTapule
27 mecaues

Kakyio nHyzneByto rumoresy* cMor copMyiupoBaTh HCCIEIOBATENb MEPE]
MOCTaHOBKOW  »KkcriepuMenTa? OOBsACHHUTE, TMMOYeMy B  OKCIEPUMEHTA
HE00X0IUMO ObUIO 00ECTICUnUTh COJIepKaHre 00eUX TPYII MBIIIEH HA OAHOU H
Toii ke guere. Iloyemy pe3ynbTaThl OKCIEPUMEHTAa MOTIU OKa3aThbCA
HEJIOCTOBEPHBIMH, €ClTi Obl B OJHOM W3 TPYII MBIIHA 00pabaThIBAIUCH OT
KOXXHBIX TTAPa3uTOB CIEIUATU3NPOBAHHBIM MperapaTom?

*Hynesasn zunomesa - NTPUHAMACMOE 110 YMOJIYAHHIO MPEIITOJIONKCHUE O TOM,
YTO HE CYIIECTBYET CBS3M MEXKAY JABYMs HAOJII0JaeMbIMH COOBITHSIMH,
(heHOMeHaMU.

PakoBble Omyxonu B CTPYKType NPUYMH CMEPTHOCTH 4YEJIOBEKA 3aHUMAIOT
nuaupytonue no3uiuu. Kakue Gpakropsl yBeIHMUUBaIOT BEPOSITHOCTh Pa3BUTHUS
paKkoBOW omyxoju B opraHuzme? Ykaxute Tpu nyHkta. Kakue ocoOeHHOCTH
OTJIMYAIOT PAKOBBIC KJIETKH OT APYTUX KJIETOK OpraHu3mMa?.

NeoFamily NCcTOYHMK 3aaaHuit: https://neofamily.ru/ %ﬁ
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24 | PaccmoTrpuTte pucyHOK ¢ N300pak€HHEM OpraHa YyBCTB CLU(DOUITHON METY3bl.

bykBoit A o00o3HaueH kpucTtami kapOoHaTa kaiblusa. Kakyio ¢yHKIHIO
BBIIIOJIHSIET 3TOT OpraH 4yBCTB? Kakylo ponb B 3TOM HUIPAET KpPHUCTAILI
MHHEPAIBHOIO BemecTBa? Perentopsl Kakoro TUIla BXOASAT B COCTaB JAHHOTO
oprana? [loueMy y ruipbl 1 KOpaJJIOBBIX ITOJUIIOB, BXOASIINX, KaK U MENY3a, B
Tun KuilleuHonos0CTHBIE, 3TOT OpraH OTCYTCTBYET? /1€ B OpraHu3me yenoBeka
(GYHKUMOHUPYIOT AaHAJIOTUYHBIE CTPYKTYPbI?

A

25 | B HekoTOpeIX oOpraHax (QYHKIHMOHUPYIOT OCOObIE BHIbl KalWUIAPOB -

curycounbl (cM. puc). Ilo cpaBHEHHIO C APYrUMH KamwuisipaMH OHH Ooliee
IIUPOKHE, UMEIOT IS MEXKITY KIECTKaMU M HEMOJHYI0 0a3aabHYI0 MEMOpaHy
sHAOTEeNMs. Yepe3 MEeKKIETOYHBIC TIPOMEKYTKH CHHYCOHIOB MOT'YT IPOHUKATh
KpyIHbIE OCNKH M JAaxke uenble KiIeTkhu. CHHYCOMABl XOpOIIO Pa3BUTHI,
HampuMep, B KPaCHOM KOCTHOM MO3Te U celie3eHke. KakoBbI ri1aBHbIE (QYHKITUN
ATUX OPTraHoB Yy B3pocioro opranuzMa? Kakyro posib B uX GyHKIIMOHUPOBAHUHU
UTpaeT HAJINYUe CUHYCOUIOB?

26 | MaHHOK - 3TO pacTeHHe, UMerIIee Oorarbie KpaxMajioM KOpHEKIyOHu. OHO

npoucxoauT u3 KOxHoi AMEpUKH, HO ceiuac SBISETCS BaKHEUIIIEH MUIIEBOM
KyJIbTypoil B cTpaHax Asuum u Adpuxku. B 1973 romy B crpanax Adpuku
HaJaJlach MaccoBasi THOEITb MAHUOKA, TPO3SIIAsl TOJIOJOM CPEI CaMbIX O€THBIX
cinoeB HaceneHus. [IpuumHON OKkaszancs CIyd4alHO 3aBE3€HHBIM HA KOHTHHEHT
MaHUOKOBBIH dYepBerr (Phenacoccus manihoti) - Hacekomoe, mHTaromeecs
(JIO3MHBIM  COKOM pacTEHUW M Pa3MHOMKAIOIIEECs NapTeHOTCHETHUYECKHU.
[louemy dyepBern, o4eHb OBICTPO PACHPOCTPAHUIICS U CTaJdl HUMETh BBICOKYIO
YUCJIEHHOCTh B HOBBIX YCHOBUSAX? YKaxuTe 4eTblpe npuuuHbl. Hammyummm
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pEeLIEHNEM IS PETYIMPOBAHUS YACICHHOCTH BPEIUTEIS CTAJIO UCIIOIb30BAHUE
napasutuueckux oc Anagyrus lopezi, KoTopbix HAMEPEHHO HHTPOAYITUPOBAIIN B
pernoHax Adpuku, rae BblpaliuBaid MaHHOK. OChl OTKJIAJbIBaIM SHLA B
JUYUHOK YEpBELA, U 32 HECKOJIBKO JIET CMOIJIM CHU3UThH €r0 YMCICHHOCTh A0
npuemsieMoro ypoBHs. Kakoil metosr 60ps0Obl ¢ BpeauTesneM ObUT UCIOJIb30BaH
B 3TOM ciydae? B yeM mpenmyIecTBo MCIOIb30BaHUS NAPa3UTUYECKUX OC MO
CPaBHEHHUIO C MHCEKTULMAaMH? Ha30BUTE TpU NPUUYNHBIL.

VY nucun yepHoOypas OKpacka IIEpPCTH HEIMOJIHO JOMUHHUPYET HaJl PbIKEH.
I'erepo3urotubie nucuupl (Bb) HaspiBatoTcs cuBopymikamu. Ha octpose
oOuTana paBHOBECHass MOMyJAUMs JucUL uHucieHHOcThio 1000 ocobeil.
OXOTHUKHM TMPOMU3BEIU OTCTPESl BCEX YEPHOOYPBIX JIMCHUII HA 3TOM OCTPOBE,
n06bB 490 mikypok. OmpeaenuTe 4acTOTy ajuielis 4YepHOOYpOH OKpacku B
UCXOAHOM MOMyJALMU, a Takxke mocie orcrpena. OKpyriauTe MOJydrBIINECS
BEJIMYMUHBI 70 JecATbiX. OmnpeaenuTe KOJIMYECTBO YEPHOOYPBIX JUCHUI[ B
CJIEIyIOIIEeM TIOKOJICHUH, €CJM TOMYJISIUsl CHOBAa TNPUIET B COCTOSHUE
paBHOBecus Xapau-BaiinOepra, a ee YUCIEHHOCTh HE U3MEHUTCSI.

VY 4YenoBeka ajieM TeHOB JIalbTOHU3Ma U TeMO(GUINH JIOKAJIN30BaHbI B OTHOM
XpOMOCOME, M MEXJy HHUMH MOKET IPOMCXOJUTHh KPOCCHHTOBEP. 30POBBIM
MY>KUMHA KEHWICS Ha 3J0POBOM >KEHIIWHE, POJIUTENH KOTOPOM HE UMENH
paccmaTpuBaeMbIX 3a0osneBaHuil. B sTomM Opake poawsics ChIH, CTpaIaroliuid
JIaNbTOHU3MOM U reModuuneii. OH )KeHUIICA Ha 3I0pOBOM MOHOTE€TEPO3UTOTHOM
KEHIIMHE, OTel] KOTOpoWl ObUT JalbTOHUKOM. COCTaBbTE€ CXEMBbl PEIICHHS
3a/layd. YKaKUTe TeHOTHIbI, (PEHOTHUIIBI POJIUTENEeH U FeHOTUIIbI, (DEHOTHUIIHI,
I0J1 BO3MO>KHOT'O MIOTOMCTBA B ABYX Opakax. BepHbim 5u OyzieT yTBepKIaeHuE,
YTO BEPOSATHOCTH POXKACHUS B MEPBOM Opake ChiHA C 000MMHU 3a00JICBaHUSIMHU
coctaBiseT 12,5%? OtTBeT mosICHUTE.
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TPEHUPOBOYHBINA BAPUAHT Ne21
EI'2-2024 110 BUOJIOT'NA

Cucrema oueHUBAHUA YK3aAMEHALMOHHON padoThI 10 0MOJIOTHH
Yactsp 1

[IpaBunbHOE BBIMOJHEHNE KAXI0T0 U3 3aaanuu 1, 3,4, 5,9, 13 onenuBaercs 1
O0ayioM. 3ajaHue CUMTAETCS BBINOJIHEHHBIM BEPHO, €CJIM OTBET 3aluCaH B TOU
dbopme, KOTOpas yKa3aHa B MHCTPYKIMU IO BBIMOJHEHHUIO 3a/IaHUS, U TOJHOCTHIO
COBITIaJaeT C ATAJOHOM OTBETA.

[IpaBunbHOE BBINIOJIHEHHE Kaxaoro u3 3amanud 2, 6, 10, 14, 19, 20
orleHuBaeTcs 2 OamnaMu. 3aJaHUE CUMTAETCS BBHITIOJIHEHHBIM BEPHO, €CIU OTBET
3amucaH B Toi ¢opme, KOTopasi yKazaHa B MHCTPYKIIMH 110 BBITIOJIHEHUIO 3aJIaHUs, U
MIOJIHOCTBIO COBMNAJIACT C ATAJIOHOM OTBETA: KaXKJblii CUMBOJI B OTBETE CTOUT Ha CBOEM
MecTe, JIMIIIHUE CUMBOJIBI B OTBETE€ OTCYTCTBYIOT. BricTaBisiercss 1 Oann, eciu Ha
m000M OJTHOM TO3WIIMKA OTBETA 3alKCcaH HE TOT CUMBOJI, KOTOPHIM MPEICTABICH B
aTajoHe oTBeTa. Bo Bcex Apyrux ciaydasx BoictaBisgeTcs 0 6aninoB. Eciu koiandecTBo
CHUMBOJIOB B OTBETE 0oJibllie TpeOyeMoro, BeicTaBisieTcss 0 0auioB BHE 3aBUCUMOCTH
OT TOT0, OBUTH JIM YKa3aHbl BCE HEOOXOMMBbIEC CUMBOJIBI.

[IpaBunbHOE BBIMOJHEHUE Kaxkaoro w3 3aganuit 7, 11, 15, 17, 18, 21
orieHuBaeTcs: 2 OamnaMu. 3aJlaHUE CUMTACTCS BBIMIOJHEHHBIM BEPHO, €CJIM OTBET
3amucaH B ToM ¢opme, KOTopas yKa3aHa B MHCTPYKIIMHU IO BBITIOJTHEHUIO 33JIaHUS,
KaKJIbI CHUMBOJI TIPUCYTCTBYET B OTBETE, B OTBETE OTCYTCTBYIOT JIUIIIHUE CUMBOJIBI.
[Topsimox 3amucu CUMBOJIOB B OTBETE 3HA4YeHHUs He mMmeeT. BrictaBnsercs 1 Gam,
€CJIM TOJILKO OJIMH W3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET ATAJIOHY (B
TOM YHCJIE €CTh OJWH JIMIITHAW CUMBOJI HAPSA1y C OCTAIbHBIMU BEPHBIMHU ) UJTU TOJTBKO
OJINH CUMBOJI OTCYTCTBYET; BO BCEX JPYIUX CIydasx BbicTaBisgeTcs () 6aos.

[IpaBuiibHOE BBIOJHEHHE Kaxaoro u3 3amgaHui 8, 12, 16 omneHuBaeTcs 2
Oaytamu. 3aJaHUe CUYMTACTCS BBIMIOJHCHHBIM BEPHO, €CJIIM OTBET 3allMCaH B TOM
dbopme, KoTOpass yKazaHa B MHCTPYKIIMH IO BBITIOJIHCHUIO 3aJaHUs, U TOJHOCTHIO
COBITAJAET C DTAJOHOM OTBETA: KAKJBIM CHMBOJI B OTBETE CTOMT Ha CBOEM MeECTE,
JUIITHAE CUMBOJIBI B OTBETE OTCYTCTBYIOT. | Gaju1 BBICTABIIICTCS, €CJIM HA He Oojee
YeM JIBYX TMO3UIUAX OTBETA 3alKMCaHbl HE T€ CUMBOJIbI, KOTOPBIE MPEACTABICHBI B
aTajoHe oTBeTa. Bo Bcex Apyrux ciydasx BeictaBisercs 0 6amioB. Eciau konudecTBo
CHMBOJIOB B OTBETE MPEBBINIACT KOJTUISCTBO CHMBOJIOB B 3TAJIOHE, TO OAJIT 32 OTBET
yYMEHBIIIAeTCs Ha 1, HO HE MOXKET cTaTh MeHblIie 0.
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Homep IIpaBuIbHBINA OTBET Homep IIpaBU/IBHBIN OTBET

3ajaHus 3alaHusA
1 OMOTEXHOJIOTHS 12 526431
2 33 13 6
3 116 14 132344
4 50 15 456
S 5 16 143526
6 332112 17 125
7 134 18 123
8 31245 19 132213
9 4 20 851
10 311233 21 34
11 146
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Yacrtp 2
Kpurepuu oueHMBaHus BbINOJTHEHHUS 3aJaHUH € Pa3BEPHYTHIM OTBETOM

‘ Ilpouumaiime onucanue 3xcnepumenma u vtnoanume 3adanun 22 u 23. ‘

VY4yeHsle U3ydanu pa3BUTHE paka (KaHIEPOreHe3) y TPAHCT€HHBIX MBIIIEH C
AKCIIPECCUE reHa CUHTa3bl THATYPOHOBOM KUCIIOTHI APYTrOro BUA TPHI3YHOB -
rOJIBIX 3€MJIEKONOB. B oTiiMune OT Ipyrux MIEKONUTAIOUIUX, TOIbINA 3€MJIEKOM
CHUHTE3UPYET 0COO0YI0 BHICOKOMOJIEKYJISIPHYIO (POpPMY T'MATypOHOBOM KHUCIIOTHI,
KOTOpasi MOXKET BIUATH Ha MPOLIECCHl KAHIIEPOTeHe3a. Y YeHbIE PErUCTPUPOBAIH
KOJMYECTBO TPAHCTEHHBIX M OOBIUHBIX MbIIEH (KOHTPOJIb), MOTUOUIMX OT
pa3HbIX (hopM paka B TeUeHHE KU3HH. Pe3ybTaThl SKCIIEpUMEHTa OTPaXKeHbI Ha
auarpaMmMe.

100
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B TpaHCreHHble MblLLK ([ KOHTPONb

YactoTa cmepTeit oT paka, %

Cpeau Bcex mbllied  Cpeln Mblllel cTapule
27 mecaues

Kakyro nHyneByro rumorte3y* cMmor chopMymupoBaTh HCCIEIOBATENb MEPE
MOCTaHOBKOW  dkcmiepuMenTa? OOBsACHHUTE, TMMOYeMy B  OKCIEpPHUMEHTa
HE00X0IMMO ObLIO 00ECTIeUnUTh CoJIepKaHre 00eUX TPYII MBIIIEH HA OAHOU H
Toi ke pguere. Iloyemy pe3ynbTaThl OKCIEPUMEHTAa MOTIH OKa3aThbCs
HEJIOCTOBEPHBIMH, €CITi Obl B OJHOW W3 TPYNI MBIMKA 00padaThIBAIIUCH OT
KOXHBIX TTaPa3uTOB CIEIUATN3NPOBAHHBIM MpErapaToM?

*Hynegasa zunomesa - NTPUHAMAESMOE 110 YMOJTYAHHUIO TIPEATIONOKEHHAE O TOM,
YTO HE CYIISCTBYET CBS3M MEXKIY JABYMS HaOJII0IaeMbIMH COOBITHUSMH,
dheHomMeHamu.
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ConepxxaHue BEpPHOT0 0TBETA U YKa3aHMS 10 OLlEeHUBAHUIO
(omyckaroTcs UHbIe POPMYITUPOBKH OTBETA, HE UCKAXKAIOUIUE €T0
CMBICIIA)

Bbanabl

DJIEMEHTHI OTBETA!

1) HyneBas TuUmoTe3a - 4yacToTa CMEpTEl OT paka HE 3aBUCUT OT
HaIU4us (PKCIPECCUM) TeHAa CHUHTAa3bl THAITYPOHOBOW KHCIIOTHI
TOJIBIX 3€MJIEKOTIOB;

2) nuera (CoCTaB, KOJIMYECTBO KOPMa) MOXKET BIUSATH HA Pa3BUTHE
PAKOBBIX OIYXOJICH Y MBIILIEH;

3) He yaacTcsd YCTAaHOBHUTH 3aBUCUMOCTb MEXKJY HAIMYHEM B
TE€HOTHUIIE MBIIIEH I'€HAa CUHTa3bl TMAJTYyPOHOBOW KHCIOTBHI TOJIBIX
3EMJIEKOIIOB M YaCTOTOM CMEPTEMN OT paka;

4) KOMIIOHEHTHI IpenapaTa OT KOKHBIX Tapa3uTOB MOTJIM OBBIIIATh
(M3MEHSITh) BEPOSITHOCTh Pa3BUTHUS paKa y MbIIIEH.

3a OononnumenvHylo ungopmayuio, He UMEOWYIO OMHOUWEHUA K
gonpocy 3a0anusi, OALIbl He HAYUCIAIOMCA, HO 3d HAIudue 8 Hell
owubox cnumaemes 1 6ann

OTBeT BKIIIOYAET B ce0s1 BCE M3 HA3BAHHBIX BBIIIE DJIEMEHTOB U HE
COJICP)KUT OMOJIOTHYECKUX OIITMOOK

OTBeT BKIIIOUAeT B CeOS TPU U3 HA3BAHHBIX BHIIIE JICMCHTOB U HE
COJICP)KUT OMOJIOTHYECKUX OITHOOK

OTBeT BKIIIOYAET B ceOs ABa U3 Ha3BAHHBIX BBIIIC OJICMCHTOB OTBCTA
U HC COACPIKHUT OMOJOTHYECKUX OIIHOOK

Bce unbIe cuTyamum, He COOTBETCTBYIOINIUE MPABHIIAM BbICTABIICHHSI
3,2 u 1 6anna

Maxcumanvusiu 6aun

3
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PakoBble OIMyXo/in B CTPYKTYpE€ MNPUYMH CMEPTHOCTU YEJIIOBEKAa 3aHUMAIOT
auaupytonme no3unuu. Kakne ¢hakTopsl yBeTUUHBAIOT BEPOSTHOCTD PA3BUTHS
PaKoBO OMyXOJW B opraHu3me? YkaxuTe Tpu NyHKTa. Kakwe ocoOeHHOCTH

OTJIMYAIOT PAKOBBIE KIETKHU OT IPYTHX KJIETOK OpraHu3ma’?

ConepxaHue BEpPHOT0 0TBETA U YKa3aHMS 10 OLlEHUBAHUIO
(momyckaroTcs uHble (POPMYITHUPOBKH OTBETA, HE UCKAKAIOIINE €TO
CMBICJIA)

Bbanabl

DNeMEeHTBhl OTBETA:

1)  ¢usnueckue  ¢dakTopel  (pagMOAKTUBHOE  HM3IIy4YCHHE,
yIbTpadUOIETOBOE U3ITYUICHHE)

2) xumuueckue (hakTopsl (BELIECTBA - KAHIIEPOTEHbI);

3) 6uonoruyeckue HakTopsl (BUPYCHI);

4) OeckoHTposibHOE pasmHOoxkeHne WJIM moHmwxkeHHas dYacToTa
anmonTto30B MJIM oTCyTCTBUE TKAHEBOW CIIEUATU3AIINM;

5) MertacTtazupoBaHHe (paclpOCTpaHEHUE W3 MEPBUYHOIO Oyara B

JpYrue TKaHU U OPTaHbl).
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3a oononnumenvHuylo ungopmayuio, He UMEOWYIO0 OMHOUWEHUS K
gonpocy 3a0anusi, OALIbl He HAYUCIAIOMCA, HO 3a HAIudue 8 Hell
owubox cHumaemces 1 6ann
OTtBeT BKIIOUAeT B ce0s BCE M3 HA3BAHHBIX BHINIC AJIIEMEHTOB, HE 3
COJICP>KUT OMOJIOTHYECKUX OMIMOOK
OTBeT BKIIIOYAET B ce0s YEThIPE W3 HA3BAHHBIX BBIIIC AJICMEHTOB U 2
HE COACPKUT OUOTOTUYECKUX OIMTUOOK
OTBeT BKITIOYAET B c€0sI TPH U3 Ha3BAaHHBIX BHIIIC DJIEMEHTOB OTBETA 1
U HE COACPKUT OUOJIOTUYECKUX OIMTUOOK
Bce unbIe cuTyanum, He COOTBETCTBYIONIUE TIPABHIIAM BbICTABIICHHSI 0
3,2ul 6anna

Maxcumanvrsiil 6an 3

24 | PaccmoTrpuTte pucyHOK ¢ N300pa)K€HHEM OpraHa 4YyBCTB CLHU(POUIHON MENY3bI.

bykBoii A o6o3HaueH kpuctamun kKapOoHara kKanbelus. Kakyro QyHKIHO
BBITIOJIHAET 3TOT OpraH 4yBcTB? Kakyio posib B 3TOM UTrpaeT KpUCTaILT
MUHEPAJIBHOTO BemecTBa? Perentopsl Kakoro THIa BXOJAAT B COCTaB JIAHHOTO
oprana? [louemy y TUApPHI U KOPAJUTOBBIX MOJHUIIOB, BXOIAIINX, KaKk U MeIy3a, B
U KUIIeqHOmoJIOCTHBIC, ATOT OPTaH OTCYTCTBYET? [ 1e B OpraHn3Me yenoBeka
(YHKIHOHUPYIOT aHAIOTHYHBIE CTPYKTYPHI?

A

ConepxxaHue BepHOT0 0TBETA U YKa3aHMS 10 OLlEHUBAHUIO baaabt
(momyckaroTcs uHbIe (POPMYITHMPOBKH OTBETA, HE UCKAKAIOIIHNE €TO
CMBICJIA)

DNeMEeHTBhl OTBETA:

1) opran paBHoBecuss MJIM BocnpuHUMAET MOJOXKEHHUE Teia B
MIPOCTPAHCTBE;

2) mnpd WU3MEHEHUHU TIOJIOKEHHSI Tela MEHSIETCS IMOJO0KEHHE
KpUCTaJlJIa, Pa3Apa’kalollero 4YyBCTBUTEIbHBIE  (BOJIOCKOBBIE)
KIIETKU;

3) MEXaHOPEIEITOPHI;

4) ruapa W KOPAJJIOBBIE TMOJUIIBI BEAYyT MNPUKPEIIICHHBIN
(MaJIONOABUIKHBIN) 00pa3 KU3HH;

NeoFamily NCcTOYHMK 3aaaHuit: https://neofamily.ru/ %
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5) B monykpyxHbix kaHamax W/WJIA B cTpykTypax mnpeanBepus
BHYTPEHHEIO yXa.

3a oononnumenvuyro ungopmayuio, He UMEOWYI0 OMHOUIEHUS K
gonpocy 3adanus, 6anbl He HAYUCAAIOMCS, HO 34 HAIuyue 6 Hell
owubok chumaemces 1 bann

OTtBeT BKIIOUaeT B ceOsl BCe M3 HA3BAHHBIX BHINIC AJIEMEHTOB, HE
COJICP>KUT OMOJIOTHYECKUX OMIMOOK

OTBeT BKIIIOYAET B ce0s YEThIPE W3 HA3BAHHBIX BBIIIC AJICMEHTOB U
HE COJEPKUT OMOJIOTUUECKUX OIHUOO0K

OTBeT BKJIIOYAET B C€0s1 TPU U3 HA3BAHHBIX BBIIIE 3JIEMEHTOB OTBETA
U HE COJACPKUT OUOJOTUYECKUX OIMTUOOK

Hepepno nHazBana ¢yukuus oprana MJIN Bcee unble cutyanuu, He
COOTBETCTBYIOIIIME MpaBuiIaM BbicTaByieHus 3, 2 u 1 6amia

Maxcumanvuoli Oain

3

25
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B HekoTophix opraHax GYHKIMOHUPYIOT OCOOBI€ BHJbI KaNWLISIPOB -
cunycouipl (cM. puc). Ilo cpaBHeHHIO C APYrMMM KanmuuispaMud OHH Oosee
MIMPOKKE, UMEIOT IIEJ MEXKIY KIETKaMU U HENOJIHYI0 0a3alibHyt0 MeMOpaHy
sHAoTenus. Yepes MeKKICTOUHBIE MPOMEKYTKH CUHYCOUIOB MOTYT IIPOHUKATh
KpyNHbIE OCNKH M JAake uenble KiIeTKh. CHHYCOMABl XOpOIIO Pa3BUTHI,
HanpuMep, B KPaCHOM KOCTHOM MO3re U cenie3eHke. KakoBbl riaBHbie QYHKIINH
ATUX OPraHoB y B3pocioro opranuzMa? Kakyro posib B uX GyHKIIMOHUPOBAHUHU

HUIrpacT HAJIUYIHNC CI/IHYCOI/IIIOB?

=

J

Conepxxanue BepHOT0 0TBETA U YKa3aHMS M0 OLIEHUBAHUIO
(momyckaroTcs uHbIE (POPMYITMPOBKH OTBETA, HE UCKAXKAIOIIHNE €TO
CMBICJIA)

Bbanabl

DNeMEeHTBhI OTBETA:

1) KpacHBIM KOCTHBIM MO3T BBHITIOJIHIET KPOBETBOPHYIO (DYHKIIHIO;
2) 4epe3 CHHYCOMJbl M3 KpacHOTO KOCTHOTO MO3ra B KpOBb
nocTynarT (OPMEHHbBIE 3JIEMEHTBI (IPUTPOLMUTHI, TPOMOOLHUTHI,
JIEUKOLIUTHI);

3) cene3eHka ydyacTByeT B JenoHupoBanun kposu WIIN B
co3peBaHKM JIUMPOIUTOB;

NcTouHMK 3agaHumit: https://neofamily.ru/ %
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4) cene3eHKa Y4YacTBYeT B pa3pylIeHUU DSPUTPOLUTOB (U
TPOMOOIIMTOB);

5) U3 CUHYCOUJIOB B CEJIE3€HKY MOCTYNal0T (POPMEHHBIEC AIEMEHTHI,
MOJIeKAIKNE YTUITU3AIUH.

3a OdononnumenvHyro uHgopmayuro, He UMEOUWYIO OMHOULEHUS K
80ONpOCY 3a0anusi, OALILI HEe HAYUCTAIOMCS, HO 3d HAAudue 8 Hell
owubok cnumaemes 1 oann

OTBeT BKIIIOYACT B ceOs BCE M3 HA3BAHHBIX BEINIE 3JICMEHTOB, HE 3
COJICP>KUT OMOJIOTHYECKUX OMIMOOK
OTBeT BKJIIOYAET B CeOsl YEThIPE U3 HA3BAHHBIX BBIIIEC DJIEMEHTOB U 2
HE COACPKUT OUOTOTUYECKUX OITUOOK
OTBeT BKJIIOYAET B C€0s1 TPU U3 HA3BAHHBIX BBIIIE 3JIEMEHTOB OTBETA 1
U HE COJACPKUT OUOJIOTUYECKUX OIMTUOOK
Bce unble cutyaiuu, He COOTBETCTBYIOIIUE TTPaBUIaM BbICTaBIICHHUSI 0
3,2ul 6anna

Maxcumanvhoiii 6an 3

26
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MaHHOK - 3TO pacTeHue, UMerInee 0orarbie KpaxMajioM KOpHekiIyoHu. OHO
npoucxoauT u3 FOxxHol AMepuKHU, HO celyac SBJISIETCA Ba)KHEUIIEH MUIIEBOM
KyJabTypoir B cTtpaHax Asuu u Adpuku. B 1973 rony B crpanax Adpuku
Havajach MaccoBasi THOEh MaHUOKA, FPO3SIIIasi TOJIOAOM CPEI CaMbIX O€IHBIX
cioeB HaceneHud. [IpruunHON OKa3zaycs Cy4yailHO 3aBE3€HHBIM HAa KOHTUHEHT
maHHOKOBBIH uepBerr (Phenacoccus manihoti) - nHacekomoe, mHTaromEeecs
(GJIOSMHBIM COKOM pacTeHUHM U pa3MHOXKAIOUIEECS IMapTEHOT€HETUYECKU.
[louemy uepBer; o4eHb OBICTPO PACHPOCTPAHWICS M CTal HMETh BBICOKYIO
YHUCIICHHOCTh B HOBBIX YCJIOBHUSX? YKaXXuTe 4eTbipe NMpuuuHbl. Hawmmydmmm
pEIICHUEM JIJIsi PETYJIMPOBAHUS YUCICHHOCTH BPEAUTENS CTAJIO0 UCIIOIb30BaHUE
napasuTrdeckux oc Anagyrus lopezi, KoTopsIx HAMEPESHHO HHTPOIYLIMPOBAIIH B
pernoHax Adpukd, TIe BbIpanIuBai MaHUOK. OChl OTKJIAJbIBANIM SHIA B
JUYMHOK YepBella U 3a HECKOJBKO JIET CMOTJIM CHHU3UTh €r0 YHCICHHOCTH 0
npuemsiemoro ypoBHs. Kakoii metos 60ps0ObI ¢ BpeauTeneM ObUT UCIIOJIb30BaH
B 3TOM ciiydae? B yeM mpenmyIiiecTBo MCIOIb30BaHUs Mapa3UTUUECKUX OC MO
CpaBHEHHIO ¢ MHCEKTUIIMAaMu? Ha3oBUTE TpU NMPUUHHBI.

ConepxxaHue BepHOT0 0TBETA U YKa3aHMS 10 OLEHUBAHUIO baaabt
(omyckaroTcsa UHbIE POPMYIUPOBKHU OTBETA, HE UCKAXKAIOIIHUE €TO
CMBICJIA)

DNeMEeHTBhl OTBETA:

1) M30BITOK MUIIEBBIX PECYPCOB (CBOOOIHAS DKOJIOTHYCCKAS HUIIIA);
2) cnabast MEXBHI0Basi KOHKYPEHIIMS C MECTHBIMU BUAMU;

3) OTCYTCTBUE €CTECTBEHHBIX BParoB (XMIIHUKOB, TApa3uTOB);

4) BbICOKas IJIOAOBUTOCTh (ObICTpas CMEHa IMOKOJEHUM, BbICOKAs
CKOPOCTh Pa3MHOKECHUA);

5) 6uonoruyeckuit Mmetoa 00pLOLI;
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6) osKosorudeckas 0€30MacHOCTb (OTCYTCTBHE  3arpsi3HEHHS
OKpYXaloLel Cpe/ibl; HETOKCUYHOCTD);

7) BUJOCTIELIU(PUIHOCTD (perynupyercs YUCJIEHHOCTh
OIPEETICHHOIO BU/1a BPEUTENIEH );

8) He BrIpabaThIBAETCS YCTOMYUBOCTD (PE3UCTEHTHOCTH).

3a oononnumenvuyro ungopmayuio, He UMEOUWYI0 OMHOWEHUs K
gonpocy 3adanus, 6anbl He HAYUCAAIOMCS, HO 34 HAIuyue 8 Hell
owubok chumaemces 1 bann

OTBeT BKJIIOYAET B Cce€0d CEMb-BOCEMb M3 Ha3BaHHBIX BEIIIE 3
AJIEMEHTOB, HE COJECPKUT OMOJIOTHYECKUX OMMO0K
OTBeT BKIIOYAaeT B ce0s1 IATH-IIECTh W3 Ha3BAaHHBIX BbIIIIE 2
AJIEMEHTOB U HE COJIEPKUT OMOJIOTMUECKUX ONTUOOK
OtBeT BKJIIOYAET B ce0s YEThIPE M3 HA3BAHHBIX BHIIIE DJIEMEHTOB 1
OTBETA U HE COJAEPKUT OMOJIOTMUECKUX OIMHOO0K
Bce unble cutyaiuu, He COOTBETCTBYIOITUE TTPaBUIaM BbICTaBIICHHUSI 0
3,2ul 6anna

Maxkcumanvroiii 6ann 3
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VY nucunr yepHOOypask OKpacka IIEPCTH HEMOJIHO JOMHMHHUPYET HaJl PBDKEH.
I'ereposurotueie nucuikl (Bb) HaspiBaroTcs cuBogymikamu. Ha octpose
obWTasia paBHOBECHAs MOMYJANUS JUCUIl YHCIeHHOCThI0O 1000 ocobeii.
OXOTHUKHM TPOU3BEIU OTCTPENl BCEX YEPHOOYPBIX JIMCHII HA 3TOM OCTPOBE,
n06b1B 490 mkypok. OmnpenenuTe 4acTOTy ajuielis YepHOOYpOHl OKpacku B
UCXOAHOM MOMyJSALMU, a Takke mociie orcTpena. OKpyriuTe MOJTy4YUBIIUECS
BEJIMYUHBI J0 JecAThIX. Omnpeaenure KOJIMYECTBO YEPHOOYpBIX JIUCHUI[ B
CJIEYIONIEM TIOKOJIGHUH, €CJIH TOIYJSIIUs CHOBAa TPUIET B COCTOSHHE

paBHOBecusl Xapau-BaiinOepra, a ee UMCIeHHOCTh HE H3MEHUTCS.

ConepxxaHue BEpHOT0 0TBETA U YKa3aHMS 10 OLlEHUBAHUIO
(MpaBUJIBHBIN OTBET AOJKEH COAEPKATh CIEAYIOIINE MO3ULIUHN )

Bbanabl

Cxema pelieHusl 3a]1a4u BKJIFOYAET:

1) yacrora yepHOOypsix jucull (BB) B ucxomHoll paBHOBECHOI
MOMyNAIUK cocTaBiseT p> = 490/1000 = 0,49;

2) dactota amiens dYepHoOypoil okpacku (B) B wucxomgHoi
nonyJsanuu cocrasisier p = 0,7;

3) wactoTa ammens pebke okpacku (b) B MCXOTHOW MOMYJISIAH
coctaBisier q =1 -p=0,3;

4) gactotel cuBoaymek (Bb) u peokux ocobeii (bb) B mcxomuoi
HOMYJIALIMY COCTABISIOT:

f(Bb) = 2pqg = 0,42; f(bb) = g*> = 0,09;

5) KonuyecTBO 0cOo0€H B MOMYJIAIUMHU MTOCIE OTCTpea:

cuBonayiiek (Bb) 0,42*%1000 = 420; peokux (bb) 0,09*1000 = 90;
yacToTa ajuienss 4yepHoOypoil okpacku (B) B momymsuuu mocie

orctpena coctasisieT p = 420/(2*(420 + 90)) = 0,4;

NcTouHMK 3agaHumit: https://neofamily.ru/ %
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N

5) wactoTa amiens yepHoOypoi okpacku (B) B momynsuuum mocie
orctpena coctapiseT p = 0,42/(2*(0,42 + 0,09) = 0,4;

6) yactota yepHOOyphix Jucull (BB) B paBHOBEeCHOU MOMysUU
noce orcrpena cocrasnser p? = 0,16;

7) KOJHMYECTBO UYEPHOOYPHIX JIUCHUI] B PABHOBECHOMW TOIYIISIIIUU
noce orcrpena coctapisier 0,16*1000 = 160.

OtBeT BKIIOYAaeT B ceOs IIIECThb-CEMb M3 Ha3BaHHBIE BEIIIE 3

AJIEMEHTHI, HE COICPKUT OUOTOTUYECKUX OIUOOK

OtBeT BKJIIOYAET B CeOS YEThIpE-NATh M3 HA3BAHHBIX BBHIIIIC 2

AJIEMEHTOB U HE COJEPKUT OMOJIOTMYECKUX ONMTUOOK

OTBeT BKJIIOYAET B C€0s1 TPU U3 HA3BAHHBIX BBIIIE 3JIEMEHTOB OTBETA 1

U HE COJACPKUT OUOJIOTUYECKUX OIMTUOOK

OTBeT HEMPaBUIIBLHBIN 0
Makcumanvroviii 6anin 3

28 V 4enoBeka ajuiesiu TeHOB JaJIbTOHHU3Ma U FCMO(I)I/IJII/II/I JJOKAaJIN30BaHEBI B OJIHOI>’I

XpOMOCOME, U MEXAY HUMH MOXKET MPOUCXOAUTH KPOCCHUHIOBEP. 310POBBII
MY)KYMHA KEHUJICS Ha 3JI0POBOM KEHIIUWHE, POJUTEIM KOTOPOW HE HMEIU
paccMaTpuBaeMbIX 3a0osieBaHul. B aToM Opake poawmiicsl ChIH, CTpaarOIIHii
JTaTbTOHU3MOM U reModuiineit. OH )KeHWICS Ha 3J0pOBON MOHOTE€TEPO3UTOTHOM
KEHIITUHEe, OTeI[ KOTOpPOW ObUT MalbTOHUKOM. COCTaBbTE CXEMBI PEIICHHS
3a/1a49d. YKKUTE TCHOTHIBI, ()EHOTHUIIBI POAUTENICH W T'eHOTHUIIBI, (PEHOTHIIHI,
10JI BO3MOYKHOT'O TTIOTOMCTBA B JIBYX Opakax. BepHbiM 1 OyAeT yTBepKIaeHue,
YTO BEPOATHOCTH POXKICHUS B MEPBOM Opake ChlHA C 000OMMHU 3a00JIeBaHUSMHU
coctaBiseT 12,5%? OTBeT MOSICHUTE.

ConepxxaHue BepHOr0 0TBETAa U YKa3aHMS 10 OLlEHUBAHUIO Baanbt
(IpaBUIIBHBIN OTBET JOJKEH COJEPKATh CIEAYIONINE TO3UIINH)

Cxema PCUICHUA 3aJa49U BKIFOYACT:

1) P 9 thxDH X 6\ XDHY
OTCYTCTBHE JAIbTOHU3MA, OTCYTCTBHUE JAIbTOHU3MA,
OTCYTCTBHE TeMO(PIITHH OTCYTCTBHE TeMOPUITHH

G HexpoccoBepHbie X", XPH XPH Y

kpoccosepubie XPN, X

F1 ['eHoTHUIIBI, PEHOTUITEI BO3MOXKHBIX IOYCPEA:
XA PH X PHYDH Dhy DH % dHYDH _ greyTeTBHE MansToHM3MA,
OTCYTCTBHUE TeMODUITUN
['enoTumbl, PeHOTUITBI BO3MOKHBIX CHIHOBEH:
XY - qagpTOHM3M, reMoums
XPHY - orcyreTBHE nanbTOHM3MA, OTCYTCTBHE reMO(UINN
XP"Y - orcyTcTBHE nankTOHM3MA, reMOBUITHS
XY - naneToOHM3M, OTCYTCTBHE TEMO(DUIHH
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2) P 9 XDHXdH X 6\ thY
OTCYTCTBHUE JaIbTOHU3MA, JaTbTOHU3M,
OTCYTCTBHUE TeMOpUITUN reMouus
DH ~ydH dh
G XP X XY

F,  TI'enotunsl, peHOTUIIBI BO3MOXKHBIX 10YEPEA:
XPHXAN _ orcyTeTBHE NaNTBTOHU3MA, OTCYTCTBHE TeMO(DUINH
XWX - nanpToHM3M, OTCYTCTBHE reMOpUINHU
['enoTunel, GeHOTUITBI BO3MOKHBIX CHIHOBEH:
XPHY - orcyrcTBre manbToHM3MAa, OTCYTCTBUE FeMO(UIHHI
XY - naneToHM3M, OTCYTCTBHE TeMODUIMH

3) VYTBepxkaeHHe, UYTO BEPOSTHOCTh POXKICHUS B TEPBOM Opake
MOJHOCTBIO 3JI0POBOTO ChiHA cocTaBisieT 12,5%, siBIseTcss HEBEPHBIM.
Tak kak B reHOTHIIE JaHHOTO pebeHKa uMmeercs HekpoccoBepHas X! -
XpOMOCOMa MaTepH, TO BEPOATHOCTH €ro POXKIACHUS 00JIee BhICOKAs, YeM
12,5% (HEexpoccoBepHbIE TaMeThl HMMEIOT OOJBIIYI0 YacTOTy, YeM
KPOCCOBEPHBIE).

(L{onyckaemcs unas eenemuyeckas CUMBOIUKA)

Inemenmsl 1 u 2 3acuumuviéaromcsi MoabKo Npu HAIUYUU U 2eHOMUNOS,
U heHomunos, u no1a 8cex 803MONCHLIX NOMOMKOS.

OTBeT BKIIIOYAET B ce0s1 BCE HA3BaHHBIC BBIIIEC DIIEMEHTHI, HE COJICPIKUT 3

OMOJIOTHYECKHX OIINOOK

OtBeT BKIIOUAET B ceOs IBa W3 HA3BAHHBIX BBIIIE DJIEMEHTOB M HE 2

COJICP)KUT OMOJIOTHYECKUX OMIMOOK

OTBeT BKIIIOYAET B ce0s OMH N3 Ha3BaHHBIX BLIIIIE DJIEMEHTOB OTBETA U 1

HE COACPKUT OMOJIOTMUECKUX OIHNOOK

OTBeT HENpPaBUIIBbHBIN 0
Maxcumanvhoiii 6aun 3
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