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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Bri6epute BCE npaBunbHble BapuaHTbl OTBETa.
B 3penbix xpomornracTax TOKPHITOCEMEHHBIX PACTEHUI MOKHO OOHAPYKUTHh MUTMEHTHI CIICAYIOIINX [[BETOB:

JlanHbIie OTBETHI: ' g,

OpanxeBblit

4 b.

Kpacusrii

m BepHble oTBeThI: (4 3,

OpanxeBblit

4 b.

Kpacusrii

o C.

Kenteria

0
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bri0epure BCE npaBuibHble BApHAHTBI OTBETA.
J171st BETPOOTIBIISIEMBIX PACTEHUH XapaKTepHBI CIEAYIOINE TPU3HAKH:

Jannbie oTBeTHL: L4l 3.

ﬂ IIBeTKH ¢ IEPUCTBIM PBLILLEM

Bepusie otBeThI: L4 3.

IIBeTKH ¢ IEPUCTBIM PBLILLEM

5
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BOIIPOC 3: 3ANIPOC HECKOJIBKHX OTBETOB

Bbi6epute BCE npaBunbHbIe BapuaHTbl OTBeTa.
Kakwne nporeccsl XapaKTepHbI A1 CHMONOTHYIECKUX a30TUKCUPYIONNX OaKTepHil, HAXOSIINXCS B KITyOSHBKE

6000BOTO pacTeHus?

Jlanubie OTBETHI: ' .

Perukanusa JJHK

B X

Bepnsie otBeThI: L4 3.

BI:IHCJ'ICHI/IC CHUTI'HAJIBHBIX MOJICKYJI

_-'I C.



Pennukanus JJHK

0
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BOIIPOC 4: 3ANIPOC HECKOJIBKHUX OTBETOB

Bbi6epute BCE npaBunbHble BapuaHTbl OTBeTa.

Ilepuon, natupyemsiit 201-145 muH. neT Ha3ax, XapakTepu3oBaics TEMIBIM KIMMATOM M HadajaoM pacnaja
cynepkoHTHHeHTa [laHrest Ha oTaenbHBIE MaTepuKH. K 3TOMY eproiy OTHOCSTCSI HaXOKH apXxeonTepukca. Beioepure
TPYIIIBI, IPEACTaBUTEICH KOTOPBIX MOKHO OOHApYXHUTh CPEIH OKAMEHEIOCTEH JaHHOTO MEPHOa:

JlanHbie OTBETHI: 'L .

KpI)IJ'IaTI)Ie HaCCKOMBIC

2d.

KocrHble pbIObI

Bepnsie otBeTsI: L4 3.

m ITanopoTHUKH

4 C.

KpslnaTeie HacekoMbIe

2 d.

KocrHble pbIObI

4e.

Kpachslie Bomopocnu

0
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BOIIPOC 5: 3ANIPOC HECKOJIBKUX OTBETOB

Bbi6epute BCE npaBunbHbIe BapuaHTbl OTBeTa.
Kakne COCIUHCHUA 06p33y}0TC$I B OpraHn3Me 4eJIOBCKa B XO/1€ MeTa00IMYECKUX HpeBpaH.[eHI/II‘/'I 0eIKoB?

Jlannbie oTBETHI: 4l .

Bona

4 C.

AMHWHOKHUCIIOTBI

_F'Id.

m MoueBuHa

_-'I e.

AMMHuak

Bepnsbie otBeThI: L 3.

TTomunenTuasr

4 b.



Bona

4 C.

AMMWHOKHCIIOTHI

2 d.

MoueBrHa

4e.

AmMuak

0
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BOIIPOC 6: 3AIIPOC HECKOJBKUX OTBETOB

Bri6epute BCE npaBunbHble BapMaHTbl OTBETa.
I[J'ISI KOI'0 U3 NMEePCUYUCICHHBIX JKUBOTHBIX XaPAKTCPHO HATTUIUNC ANOBUTBIX xenés?

JlaHHbIe OTBETHI: ' 5.

Kapakxypt

_F'I c.

MmnepaTopckuil CKOPIUOH

_-'Idu

Tomy6oit npeBonas

m BepHble oTBeTHL: L4 3,
Kapakypt

o C.

HNmnepaTopckuii CKOPIUOH

2 d.

Tomy6oit mpeBonaz

_-'I e.

YTKOHOC

0
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BOIIPOC 7: 3ANMPOC MHOTI'OKPATHOI'O BBOJA INPONIYIMEHHOI'O TEKCTA

Ha PUCYHKE IPEACTABJICHBI U OTMCUYCHBI DJIEMEHTHI IIATH PA3JIMYHBIX paCTeHHﬁ. OnpeuenHTe Opranbl, BUAJOU3SMCHCHUIAMHA
KOTOPBIX OHU ABJIAIOTCA. 3anummTe Ha3BaHUS OpraHoB B CIICIIUAJIBHO OTBeJléHHBIe TI0JIA pAAOM C COOTBETCTBYIOUINMHU
= jHOMepaMI/I. OTBeTHI HeO6XOIII/IMO 3amMCbIBaTh CTPOYHBIMU 6yKBaMI/I B CAMHCTBCHHOM YUCIJIC.



1. [K]

2.1

3.[m]

4.[n]

5. [0]

Bri0panublii 0TBeT: Ha pucyHke mpeacTaBieHBl 1 OTMEUSHBI 3JIEMEHTHI ISTH Pa3IUdHBIX pacTeHui. Onpeaenure oprad
OpTaHOB B CIIEIHATIHHO OTBEIEHHBIC OIS PSOM C COOTBETCTBYIOIIUME HOMepaMu. OTBETHI HEOOXC
1. % amer
2.9 KOpeHb
3. @ noder (creben)
4.% KOpEHb
5. 2 amer

MeToa OLleHKH IIpaBuabHbIe oTBeTHI AJs1: K

Tounoe coomsemcmeue JINCT

MeToa OLleHKH IIpaBuabHbIe oTBeTHI AJs: |

Tounoe coomsemcmsue KOpEeHb

Cognadenue wabnona [Tr]nausrit( )?( )?( )?xopenns( )?()?2()?()?()?

MeTox OLEHKH IpaBuabHBIE OTBETHI AJsI: M

Tounoe coomeemcmeue mober



MeTo/a OLIeHKH

Tounoe coomsemcmeaue

Coenaodenue wabnona

MeToa OLlEeHKH

Tounoe coomsemcmsue

rlpilBl'l.TIbele OTBETHI 1JIfl:

KOpPEHb
[T ]punaTounstii( )?( )?( )?xopens( )?( )?()?()?

I'lpalzmu,umc OTBETHI 1JIsl: O

JIUCT

BOIIPOC 8: 3AINPOC ®AUJA

> u3 5 0a/10B

Hccnedosamenu obHapyscuny neussecmublii paree U0 NPOKAPUOM U 8LINOTHULU €20 MOPPON02UYecKoe Onucatue.
OcCHOBbIBAACH HA DMOM ONUCAHUU, U300pA3UME CXeMaAMUYECKU NPOOOIbHBII Cpe3 IMO20 OP2AHUIMA MAK, Ymoobl Ha
pucynke vl 0Moodpadicenvl 6ce ykazanmvle Hudice snemenmol. Ommemvme Ha pucynke 0aHHvle CMpYKmypbl, UCHOb3Y S
ux Hymepayuro uz mexcma. @aiin omeema Heobxooumo 3azpysumse 6 popmame .PNG, .JPG, .TIF uau .PDF.
"OOMHOYHBIN OJHOKJIETOYHBIN CBOOOAHOXKUBYIIHUIT oprann3M. Kitetka mMeeT OynaBoBHIHYIO popMy: Oolbinas e€ yacTb
MMEeT B NPSAMOI TOHKOH IaJ0YKH, a OWH KOHEIl PacIIMpeH U 3aKpyTIEH. XapaKTepHOE KOHIIEBOE yTOIICHUE
oOpazyercs 3a c4eT HaKOIJICHHUs 3epeH BONItOTHHA (1) — TpaHyI1, cOCTOAINX U3 HEOPTaHUIECKUX ITOIU(OChATOB.
Kieroynas oboso4ka nmpejcTaBieHa HUTOIIa3MaTHYECKO MeMOpaHoii (2), OKpy)KEHHOM MOIIHOH MHOTOCIIOHHON
KIJIETOYHOM cTeHKoH (3) u3 mentuaorivkana (MypenHa). KHapy»ku oT KJIeTOYHON CTEHKH UMEETCs 3all[UTHAs CITU3UCTas
karicyna (4), cocrosiimas u3 noJmcaxapuaoB. [ eHeTHUecKuil MaTepual MpeCTaBiIeH KPYIHOH XpoMocoMoH (5),

m 3aMKHYTOH B KOJIBIIO, U HEOOJIBIIIONW KOJIBIIEBOU Ta3Mua0ii (6). Kpome Toro, B UTOILIA3Me pacrojaracTcsi HeOobIas

—%& Bakyoub cepudeckoii popmsl (7), comeprkarias opraHuuecKuii Mateprai. MHoOro4nciieHHble pubocoMsl (8)
PaBHOMEPHO paclpe/eNieHbl 0 BceMy 00beMy KiIeTkH. Ha mosroce, MpOTHBOIOI0KHOM YTONIIEHHUIO, KIeTKa HECEeT
oJIOBYI0 (puMOpHE0 (9) — IPpsAMYI0 HUTEBUAHYIO OCIKOBYIO CTPYKTYpy. ©UMOpus 3asikopeHa BHYTPH KICTKH TIPU

IMOMOIIM 0a3aTbHOTO TeNbIA MITHHAPHIecKoi Gopmer (10), KoTopoe 3aneraet HemoCPEACTBEHHO MTO/T
OUTOIUIa3MaTHIeCKoi MeMOpaHoii. [TomoBas puMOpus obecrieunBaeT Mporecc KOHbTauy. "

JHanneriii oteet: 012022336.pdf

BOIIPOC 9: 3CCE

10
u3 10 6ax10B

Pewume 3a0auy, ucnonv3ys omeedénnoe noae. 11noz oryBaHINKa — 3TO CEMSIHKA C XOXOJIKOM, KOTOPBIN 4acTo
Ha3bIBAIOT «ApaIIOTUKOMY. «[lapanrtoTukny» yaep >KuBaroT IUIOJBI B BO3LyXE, CIIOCOOCTBYSI X PAaCIPOCTPAHEHHUIO.

Y AuBUTENEHO, HO M3ydeHNE (QU3UKH MOJIETA CEMSHOK OTyBaHYHKA [TO3BOJIIO YUEHBIM OTKPHITh HOBBIE
a’poAMHAMHUYECKHE 3aKOHBI. VI3BEeCTHO, YTO 00111ast JUIMHA CEMSHKH C XOXOJIKOM cOcTaBisieT 10 MM, a XOXO0JIOK COCTOUT
n3 100 mureit. Kaxxnas Huts nmeet nuametp 21 MM n JuinHy 7 MM. Onipesiesiute, Kakoil MpoueHT OyIeT COCTaBIATh
IUIOIAAb ITyCTOTO MPOCTPAHCTBA MEXAY HUTSIMH XOXO0JIKA, €CIIH CIIPOEIIMPOBATh XOXOJIOK Ha MIOCKOCTH,
NIepIEHANKYIISIPHYIO JUIMHHOM OCH CeMSIHKH. X 01 pemeHus noscHure. (JIpoGHbIe BeIMYMHBI U IPOCTOTHI

BBIYHCIICHUN OKPYIJIATH 10 IIC.]'H)IX.)

Haemeri 1) ITycts X0x0m0K - chepa, Toraa ero NpoeKIys Ha IIOCKOCTh OeTa, IEPIEHANKYIISIPHYIO IIIOCKOCTH OCH
OTBET: CEeMSHKH anb(da, - OKpYyKHOCTB C paflyCOM, PaBHBIM JJIMHE HUTH, TO €CTh 7 MM.

2) Iliromaap Kpyra, OrpaHHYEHHOTO TaHHOM OKPY)KHOCTBIO, paBHa pi*r 2=pi*7/2=49*pi mm2

3) IInomank, 3aHUMaeMast OJJHOW HUTBIO (C YYETOM TOTO, UTO NPOEKIHS [IMIIMHIPA Ha INIOCKOCTS -
HPSIMOYTOJIEHHUK, CTOPOHBI KOTOPOTO - THAMETP HUTH U e€ JunHa), paBHa d*r=21 Mmxm*7mMm=0,021


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.3/attempt/_424769_1/s/f978b7f7c5b9451882057cfbce3bbb2e_ol2022336.pdf?uploaded_filename=f978b7f7c5b9451882057cfbce3bbb2e_ol2022336.pdf

MM*7MM=0,168 Mm2
4 IInomans cra rakux HuTed papua 100%0,168 MM2=16,8 Mm2

5) Haiiném, kakoii mpoueHT COCTaBUT IUIONIA b 3aHATOTO0 HUTSAMH NPOCTPAHCTBA OT IUIOIIAAN XoXonkKa: 16,8
MM2*100%/49*pi MM2=240 %/3,14*7 =10,9 % (mpumepro 11%)

6) IIpomeHT myctoro mpocTtpancTBa npumepHo paBeH 100%-11%=89%

Ortsert: 89%.

Konen pemenus

Bepwnsrii [OtcyrcTByer]
OTBET

5
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BOIIPOC 10: DOCCE

Ilpoananusupyitme npeonodicennyio UHGOPMAYUIO U GbINOTHUME 3A0AHUA, UCNOJIb3YA CHEYUATILHO OMEEOEHHOe
nore.

BunoukoBas xene3a (TUMyC) — 3TO JIUM(POIUTETHANBHBIN OpraH UMMYHHOW CHCTEMBI YeJIOBEKa M APYTHX
MIO3BOHOYHBIX )KUBOTHBIX. C BO3pacTOM THUMYC MOJBEpPraeTcst pu3noJorun4eckor arpoduu (BO3pacTHOI HHBOIOMHN):
muM(ouHas TKaHb THMYCA IIOCTENIEHHO 3aMeIaeTCs Ha JKMPOBYIO, M Macca OpraHa yMeHbIIaeTcs. Y YeHble
HCCIIEJOBAIM Maccy TUMYca Y JIFOAEH pa3HOro BO3pacTa U OIpeNelsuld cpeJHee 3HaUeHUE MacChl I KaXIoil
BO3pacTHOH rpynmsl. [ToaydeHHbIe faHHbBIE OBIIIM BHECEHBI B TaOnuIly. MakcuManbHOE 3HAYCHNE MacChl TUMYca
COCTaBHUIIO TIPUMEPHO 38 T2 0HO OBLIO BEIABIICHO Y JFoNel B Bozpacte 11 — 15 xer. [ ocTabHBIX TPYIIT CpeIHIe
3HAYEHMS MACCHI 3aITUCaIN B TAOIHILy BUIE % OT MaKCUMaIbHOTO (M. Tabmumy ). V3yunre npencraBieHHbIE TaHHbIC
1 BBITIOJIHUTE 33JaHUsL.

Tab6auna 1

1. Onpexnenurte cpeaHne 3HAYSHUS MaccChl (B T') AT KAKA0H BO3PACTHOM IPYIIIBI U ¢ UCTIONB30BAaHHEM HOTYYEHHBIX
JIAHHBIX TIOCTPOiiTe rpavK 3aBUCMMOCTH MacChl TUMYCa OT BO3PACTHOI IPYIIIbI JF0Iei (3HAYESHUsI MacChl OKPYTJIIATh JI0
nesteix uncen). Odpaserr moJist st mocTpoeHust rpaduka npejactasicH Ha pucyske 1. [oJryueHHbIi rpaduk

coxpaHuTe Kak nzoopaxenue B popmare .PNG, .JPG uau .TIF, ckonupyiite n3o6pakenne u BCTaBbTe €ro B NoJie
iﬁ AJ5 OTBeTA.

Pucynox 1
2. Kakne pyHkumm BermonHseT TuMyc? KakoBBI OCHOBHBIE TIOCIECTBHS €r0 BO3PACTHOW MHBOIFOIHN?

3. Kak Ha3bIBaeTCs NIEPUOJ OHTOT'CHE3a Y€CJIOBCKA, KOrjga Macca TuMyca JOCTUTACT MAKCUMAJIbHOT'O 3HAYCHHS?

JlaHHbIiH 1. cM. oTBeT Ha 16 Bompoc
OTBET:

2. Tumyc - opraH IMMYHHOW ¥ SHAOKPHHHOW CHUCTEM.
CnenoBatenbHO, €r0 OCHOBHBIE (DYHKIIHU:

1) coptupoBka T-1uM@OIUTOB;



2) co3peBanue T-mumMdo1mTOoB;
3) BBIICIICHHE TOPMOHOB, HHUIIMHUPYIOUINX TAHHBIC MPOIECCH (TUMO3UH, TUMO(OITHH);

4) 3ammTa opraHu3Ma OT aHTHI'€HOB ¥ KOHTPOJIb HaJl €r0 COCTOSIHUEM (BXOJUT B TPUALy PErYIUPYIOIIHNX
CHUCTEM BMECTE C HHIAOKPUHHON U HEPBHOM.

OCHOBHBIE TIOCIIEICTBHS BO3PACTHOI HHBOIIOINH - O0JIE3HEHHOCTH U CIIAa00CTh OpraHN3Ma,
HECIOCOOHOCTh OpPraHu3Ma JAaBaTh MOIIHBIA HMMYHHBIH OTBET

3. Macca Tumyca T0CTUTaeT MaKCUMaJIBHOTO 3Ha4eHus B 11-15 1eT, To ecTh B OJPOCTKOBBINA TIEPHO.

Konen pemenus.

Bepnblii [OtcyrcTByer]
OTBET

5
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BOIIPOC 11: 3AHNPOC MHOT'OKPATHOI'O BBOJA MMPONYIMEHHOI'O TEKCTA

Brumamenwvno npouumaiime npeonoxicennsle Qpazmenmsl meKkcma u paccmompume pucynKu, 3amem nepexooume K
6bINONTHEHUIO 3A0AHU L.
®parment 1. Ajuteprusi (peakuus runepuyBCTBHTEIbHOCTH HeMeqaenHoro Tuna, HT) — matonorndeckuii mporecc,
CBSI3aHHBIN ¢ M30BITOYHO CHIIBHOH peakiiell IMMYHHOH CHCTEMbI Ha TOBTOPHOE TTOTaJJaHNe HEKOTOPOTO BEIIECTBA
(amneprena) B OpraHu3M. AJUIEpIeH — 3TO pa3HOBUIHOCTH aHTUI'CHA, TO €CTh YYXXEPOAHOE BEUIECTBO, TPOHNKHOBEHHE
KOTOpOT'O B OPI'aHU3M BbI3BIBAET UMMYHHBIN OTBET U BBIPAOOTKY CrielIM(UUECKUX aHTHTEN (MMMYyHOTIIO0YIMHOB). Kak u
BCE aHTUT'€HBI, AJJIEPTeHBI Yallle BCEro MPEACTABISIOT COO0H OENTKU U TIIMKONPOTENHBI, HO MOTYT UMETh PaKTHYECKU
MO0y XuMudeckyro npupoay. B ciydae 'HT mpoucXxoauT cuHTE3 U CEKpeIusi H30BITOYHOTO KOJTUIECTBa
nmmyHornooyuaa E (IgE).
PaccMoTpuM peakIiiio HIMMYHHON CHCTEMBI Ha anjiepreH 0eakoBoil mpuposl. IlepBriit KOHTAaKT UMMYHHOM CHCTEMBI C
aJUIepreHOM BKJIIOYAET HECKOJIbKO ATarnoB (puc.l). BHavane annepreH NpOHUKAET MO/ SIUTEINN CIIM3UCTON 000JI0YKH pTa,
HOCa, OpPOHXOB WJIH KEJTYAOYHO-KHIIEYHOTO TPaKTa M (paronuTHpyercst anTUreHnpe3enTupyomnei kierkoit (AIIK),
HarpuMmep, Makpodarom mim JeHapuTHON KireTkoi. BHyTpn AIIK Genku annepreHa pa3pe3atoTcs Ha KOPOTKHE METTHIB,
KOTOpPBIE BBICTABIISIOTCS HAa TIOBEPXHOCTH KJIETKH B KOMITJIEKCE CO crennanbHbIMU Oenkamu. Takum o6pazom, AITK
«IEMOHCTPUPYET» aJUIEPreH APyruM UMMYHHBIM KJIE€TKaM, TO €CTh IPOUCXOAUT Mpe3eHTanusa anTurena. C
BBICTaBJICHHBIM Ha moBepxHOCcTH AIIK aHTHTeHHBIM IMENTHIOM B3aUMOJEHCTBYET 0cOOBIH T-TUMQOIUT, KOTOPHIA
Ha3bIBAIOT XEJIEPOM, HIIH MOMOIIHUKOM. T-Xenep akTHBUPYETCS U HAYMHAET BBIPAOAThIBATh IIUTOKUHBI — CUTHAJIBHBIE
MENTHIBI, CIIOCOOHBIE PErYIMPOBATH PAOOTY Pa3IMYHBIX HMMYHHBIX KJIETOK. B uacTHocTH, T-Xenmnepr! BeIpabaTHIBAIOT
unrepiaeiikunsl (IL) 4, 10 u 13, koTopsie akTUBUPYIOT B-1uMbouutel. AKTHBHpOBaHHbIe B-muMdounTs! HaunHaoT
scunTesuposarth IgE, cnenuduyecku pacnosnaromnye gaHHblil autepren. Mosekyisl IgE cBsi3bIBarOTCS € perienTopamMmu Ha
1 MeMOpaHe TYYHBIX KJIETOK, TOCTOSTHHO MPUCYTCTBYIONINX B COSANHUTEIBHBIX TKaHX, a TaKkke 0a30(HIOB — JIEHKOIIUTOB,
KOTOpPBIE OOBIYHO ITUPKYJIUPYIOT B KPOBH, HO MOTYT MUTPHPOBATh B OYar BOCHAICHHS WM AIJIEPTUIECKON PEaKIiH.

Puc. 1. IlepBuuHbBIii KOHTAKT ajlJIepreHa ¢ IMMYHHoO# cuctemoii. [TosicHenus B Tekcre. AIIK —
aHTUTeHINpe3eHTHpYyomas kietka; IgE — immunoglobulin E (umMynorno6ysmn knacca E); IL — interleukin (nHTEpneiikun).
®parment 2. [ToBropHOE NONagaHue ajulepreHa B OpraHu3M BBI3BIBACT PE3KUH M MOIIHBII MMMYHHBIN OTBET (puc.2).
Mornexyns! IgE Ha MemOpaHe Ty4HBIX KJIETOK 1 6a30()MIIOB PACHO3HAIOT U CB3BIBAIOT ajutepreH. [Ipu aToM Mexy
cocennnMu IgE oOpasyroTest mepekpécTHbIe CIIMBKH. B nTOIIa3Me TYUHBIX KIETOK M 0a30(HIOB HAXOAATCS CEKPETOPHbIE
TpaHyJIbl, COJIEpIKAIINe BEIIeCTBAa-MeIUATOPEI BOCTIATUTEIbHBIX U aJUIEPTHYECKUX PEeaKuil (HanpuMep, THCTaMIH,
renapuH, cepoToHrH). O6pa3zoBaHKe MEPEKPECTHBIX CHIMBOK 3aITyCKACT CEKPETOPHYIO AerPaHy IsAIHIO - BBIOPOC
MEANaTOPOB BOCIIAIICHHUS U3 TPaHyJl B HAPY)KHYIO Cpely. DTH COCIMHEHHUS BBI3BIBAIOT MECTHOE PACITHPEHUE KPOBEHOCHBIX
COCY/IOB M TIOBBIIICHIE MPOHUIIAEMOCTH UX CTEHOK ((popmupyercs oTék), pa3apakaloT HEPBHbIC OKOHYAHUS (BOZHUKAIOT
3y 1 601Ib), a TaK)Ke MOBBIIIAIOT 00Pa30BaHME CIM3H B AbIXaTEIBHBIX MyTAX. [l0aTOMY cMMIITOMaMu ayuteprudecKoi
PEaKIUK MOTYT SIBJIATBHCS TaK)Ke YMXaHUE U HACMOPK.

Tyunble KJIeTKH Takxke npoayuupytoT IL-4 u -5. IL-5 ¢ TokoM KpoBH monasaeT B KpacHbIH KOCTHBIH MO3T U CTUMYJIHPYET
oOpazoBanue 203UHOPUIOB, a IL-4 akTHBHpYeT 203MHO(UIIBI, ONABIINE B OYar aJUIEPIrHYECKOH peaKnu. AKTHBAIH
503MHO(UIIOB 3aITyCKAET X CEKPETOPHYIO JIETPaHYIISALHIO, B X0/ KOTOPOH BBIJICIISIOTCS BELECTBA, HAIIPABJICHHbIE HA
YHHYTOXXCHHUE MTAaTOreHOB (OaKTepHid, MPOCTEHIINX, TeJIBMUHTOB), HO BMECTE C TEM pa3pylIarolife TKaHH CaMOTro



OpraHM3Ma, YTO IMPUBOJUT K YCYTYOJICHUIO HEMPHUATHBIX CHMIITOMOB aJUICprUH. B ciiyyae HEKOTOPBIX 3a00JICBaHHUIA,
HampuMep, OpOHXHAIFHON aCTMBI, aKTHBHEIE Y03HHO(IIIBI OCTAIOTCS B TKAHIX J0JTOe BpeMs. B pesynsrare
ajyIepruyecKas peakus NepexoanuT B XPOHHIECKYIO (POPMY U MOXKET JUTHTHCS B TE€YCHHE MHOTHX MECSIIEB U JTaKe JIeT.

Puc. 2. Bropu4Hblii KOHTaKT ajljiepreHa ¢ UIMMYHHOIi cuctemoii. [loscaenns B Tekcre. IL — interleukin (mHTEpNEiiKuH).
B kascoom u3 npueedénnvix nusnce 3a0anuii ésioepume BCE npasunvhsie sapuanmul omeema. Kascowlii omeem
3anumume é CneyuaIbHO 0MeEeOeHHOe noJjie 8 6Ude nOC1e008amenbHOCmu 0yKe 8 anhagumnom nopaoke 6e3 3HaKoe
npenuHanua u npoodenog (pecucmp He 6axceH).

1. llpoananu3upyiite ¢pparment 1 u pucyHok 1 n BbIGepuTe BepHbIE YTBEP:KACHMSI.

a. AJtepreH IpOHUKAET BHYTPb aHTUTECHIIPE3EHTHPYIOIIEH KIETKU IMyTEM SHOLUTO3A.

b. [Ipouecc npe3eHTannyM aHTUT€HA BCET/1a IPOUCXOANUT B KPOBSHOM pycIIe.
c. KoHTaKT ¢ aHTHreHnpe3eHTUpYIOIIel KIIeTKO# akTHBHpyeT T-Xenrnepbl, KOTOpble HAYMHAIOT BIPa0aThIBaTh aHTUTEIIA.

d. Ha MmeMmOpaHe Ty4HBIX KJIETOK ¥ HEKOTOPBIX JIEHKOIINTOB KPOBH HMEIOTCS PELEIITOPBI, KOTOPBIE CBS3BIBAIOT
NMMYHOTJIOOYTHHBI Kinacca E.

Ortger: [K]

2. lIpoananu3upyiite ¢pparmedT 1 u pucynok 1. Ha ocHoBaHNH NpeNI0KeHHOH HH(POPMAIHN 1 COOCTBEHHBIX
3HAHUH BbIOEPUTE BepHbIe YTBEP:KIEHHs, XapaKTepU3yolHe aHTUTeJIa.

a. AHTHTENa CIeNU(UIHO CBA3BIBAIOTCS C TEM aHTHUTCHOM, KOTOPBIH BBI3BANI MX 00pa3oBaHuE.

b. CurHanom Juisi BBIpaOOTKH aHTUTEN MOTYT CJIY)KHTh HHTEPJICHKHUHBI.

c. CUHTE3 aHTUTE HAUMHAETCS C TPaHCKPUIIIHUU COOTBETCTBYIOIIHUX I'CHOB.

d. Bce anturena knacca IgE 1o cTpyKType MOSTHOCTBIO HACHTHYHBI JPYT IPYTY.

Ortser: [I]

3. Ha ocHoBaHuM WH(pOpMaNUH, H3J10:KEHHOH BO (pparMeHTe 1, H COOCTBEHHBIX 3HAHUI BHIGEPUTE 00 HEKTHI,
KOMIOHEHTHI KOTOPBIX MOTYT OBITH aJLIepPreHaMu.

a. Ko3be MoJ10KO.

b. [TuenunbIii MEx.

c¢. ITbu1bI1a COCHBL.

d. 3MenHsIi .

Otser: [mM]

4. IIpoanasu3upyiiTe (pparMeHT 2 M PUCYHOK 2 U BHIOEPHUTE BEpPHBbIE YTBEP:KICHUSI.

a. CekpeTopHas AerpaHyJ/SIIHs TyYHBIX KJICTOK 3aIlyCKaeTCs, KOTIa aJIePTeH CBSI3bIBACTCS OJHOBPEMEHHO C JIBYMSI
cocenHuMu MoJiexysnamu IgE.

b. KOoMITOHEHTBI CEKPETOPHBIX rpaHyI1 0a30(HIIOB BBI3BIBAIOT OTEKH, 3y]] M TIOKPACHEHHE.

c. aTepnelikunsl 4 u 5, BeIAETISIEMbIE TYYHBIMH KJICTKAMH, CTUMYJIHPYIOT 00pa30BaHHE IPUTPOIIUTOB B KPACHOM KOCTHOM
MO3T€.

d. Bce BCIICCTBA, BLIACIIAEMBIC IIPpH CerCTOpHOﬁ ACTpanyiduuun 3031/IHO(1)I/IJ'IOB, TOKCHYHBI TOJIBKO JJI ITAaTOICHHBIX
OpraHu3MoOB.

Ortser: [n]

5. Ha ocHoBaHuM npensioxkeHHoH nH(pOpMaINHu 1 cOOCTBEHHBIX 3HAHUIT BbI0epUTe NMpouecchl H NPU3HAKH, KOTOPbIe
XapaKTepPHbI KaK A/ BOCHAJICHHS, TAK U VISl AJUIePrU4ecKoi peaKkiun.

a. Murpanus UMMYHHBIX KJIETOK U3 KPOBSHOTO pycila B TKaHU.

b. [lepegaya curaanoB Ipu MOMOIIH ITUTOKUHOB.

c. [Ipoaykuns IMMYHOTTIOOYITHHOB.



d. Bonbias 6BICTpOTa U UHTCHCUBHOCTb BTOPUYHOT'O UMMYHHOI'O OTBETA 110 CPABHCHHUIO C IICPBUYHLIM.

Ortser: [0]

BbiOpaHHbIii 0TBeT:

Buumamensno npouumaiime npeonoiicennble GpazmMenmsl meKcma u paccmompume pucynKu, 3
@parmenTt 1. Ajieprusi (peakuusi THNePYyBCTBUTEIBHOCTH HeMeaaeHHoro Tuna, FHT) — nar
MMMYHHOH CHCTEMBI Ha TIOBTOPHOE ITONaJaHIE HEKOTOPOTO BELIECTBA (AJIEPTeHa) B OPraHu3M. AL
BEIIIECTBO, IPOHUKHOBEHNE KOTOPOTO B OPTaHM3M BBI3bIBAET UMMYHHBIH OTBET M BBIPAOOTKY CIieln
QJUIEPTeHBI Yallle BCEro MPEACTABISIOT CO00i OEIKH U INTUKOIIPOTEUHBI, HO MOTYT UMETh IIPaKTHYeC
U ceKpelyst N30bITOYHOro KosimuecTBa mMMyHornooynuna E (IgE).

PaccMoTpuM peakuuio HMMYHHOM CHCTEMBI Ha aJuIepreH OeNKoBOM npupobl. [1epBhlii KOHTAKT MM
BHauase ayiepreH MpoHUKAET MO UTEINH CIU3UCTOI 000JI0UKH pTa, HOCA, OPOHXOB MIIH JKEITY I
knerkoii (AIIK), Hanpumep, MakpodaroM wiu AeHApUTHOH kieTkoi. Buyrpu ATIK Genxu anneprer
MTOBEPXHOCTH KJIETKH B KOMIUIEKCE CO CIennanbHBIMU Oenkamu. Takum o6pazom, ATIK «gemMoHCTpY
MIPOUCXOIUT Mpe3eHTalus aHTureHa. C BBICTaBICHHBIM Ha oBepXHOCTH AITK aHTHT€HHBIM IETIT]
XEJNEePOM, MM OMOIIHUKOM. T-Xemmep akTHBUPYETCSI 1 HAUWHAET BHIPa0aThIBATh IUTOKHUHBI — CH
MMMYHHBIX KIIeTOK. B gactHOCTH, T-Xenmeps! BeipabaTeiBatoT nHTepiedkuns! (IL) 4, 10 u 13, xoToj
HAYMHAIOT CHHTE3upoBaTh IgE, cnenndudeckn paco3HaroNIie JaHHbIH amiepreH. Momnekyis IgE ¢
MIPUCYTCTBYIOLINX B COETUHUTEIBHBIX TKAHSIX, a Takke 0a30(hMIIOB — JIEHKOIUTOB, KOTOPBIE OOBIYH
WM QJIJIEPTUYECKON peaKIuH.

Puc. 1. IlepBu4HBIi KOHTAKT ajljiepreHa ¢ IMMYHHoOM cucTteMoi. IToscHenus B tekcre. AIIK — ¢
(ummyHornooOymuH kinacca E); IL — interleukin (uHTEepneiikun).

®parment 2. [loBTOpHOE MONaiaHKe ajulepreHa B OPraHu3M BBI3bIBAET PE3KUH U MOIHBII UMMYHE
6a30(pHIIOB Paclo3HAIOT U CBA3BIBAIOT aiuiepreH. [Ipu aTom mexay cocennnmu IgE oOpasyrores mey
HAXOJATCS CEKPETOPHBIE TPaHYIbI, COAEPIKAIIUE BEIIECTBA-MEIUATOPEI BOCIIATUTENBHBIX U alLIEPTT
OOpazoBaHue NEPEKPECTHBIX CIIMBOK 3aITyCKAET CeKPeTOPHYIO AerPaHy.IAIHNIO - BHIOPOC MEANATO
BBI3BIBAIOT MECTHOE PACIIMPEHUE KPOBEHOCHBIX COCYOB U MOBBIIIEHHE TPOHUIAEMOCTH UX CTEHOK
3yx 1 60IIB), a TaK)Ke MOBBIMIAIOT 00Pa30BaHNE CIIM3H B JBIXATENBHBIX IMyTAX. [lo3TOMYy cuMnToMam
HACMODK.

Tyunsle KJIeTKH Takxke npoayupyoT IL-4 u -5. IL-5 ¢ TokoM kpoBH MonagaeT B KPaCHBIH KOCTHBIH
503MHO(UIIBI, ITONIABIIUE B OYar aJUIEPrUUeCcKOil peaky. AKTUBAIMS S03MHO(UIIOB 3aITyCKaeT UX
HarnpaBJICHHbIE HA YHUYTOXKCHUE NATOTCHOB (OaKTepHii, TPOCTEHIINX, TEIEMUHTOB), HO BMECTE C Te
yCyryOJICHHIO HENPHUATHBIX CUMIITOMOB ajulepruu. B ciydae HEeKOTOpbIX 3a00JIeBaHU, HAIPUMED, |
Jonroe BpeMsi. B pesynbTaTte aliepruyeckasi peakius nepexouT B XpOHUYECKYI0 (POPMY U MOXKET

Puc. 2. Bropu4Hblii KOHTAKT ajIepreHa ¢ AMMYHHOIi cucremoii. [ToscHenus B Tekcre. IL — inte
B kascoom u3 npueedénnvix nusnce 3adanuii evivepume BCE npasunvusvie sapuanmor omeema. I
nocnedosamenviHocmu 0yKe 6 angasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U nPode0s (Pecu
1. Ilpoananu3upyiite ¢pparmMenT 1 u pucyHok 1 u BbIOepHTE BepHbIE YTBEPKICHHUS.

a. AJutepreH IpOHUKAET BHYTPh aHTUTCHITPE3EHTUPYIOMEH KIETKH ITyTEM SHIOIMTO3A.

b. [Ipouecc npe3eHTaluK aHTUTEHA BCET/1a IIPOUCXOANUT B KPOBSHOM pyCIIE.

c. KoHTaKT ¢ aHTHUreHNpe3eHTUPYIOUIeH KIeTKOH aKTUBHUPYET T-Xemepsl, KOTOPBIE HAYMHAIOT BBID:
d. Ha memOpaHe Ty4HBIX KJIETOK M HEKOTOPBIX JICHKOI[MTOB KPOBU UMEIOTCS PELIENITOPBI, KOTOPBIE C
Orser: " ad

2. ITpoananm3upyiite ¢pparment 1 u pucynok 1. Ha ocHoBanum npenioxkenHoii mudpopmManuu
XapaKTepu3ylolne aHTUTeJIa.

a. AHTHTENa CrienM(UYHO CBS3BIBAIOTCS C TEM aHTHI'€HOM, KOTOPBIN BBI3BAJI HX 00pa3oBaHue.

b. Curnanom i BBIpaOOTKH aHTUTE MOTYT CIIY>KHTh HHTECPJICHKHHBI.

c. CuHTE3 aHTHUTENl HAYMHAETCS C TPAHCKPHUIIIIMHI COOTBETCTBYIOIINX I'€HOB.

d. Bce anrurena xnacca IgE no cTpykType HONMHOCTBIO MAGHTUYHBI APYT APYTY.

Otser: @ abcd

3. Ha ocHOBaHuUM MH(OPMALNH, H3JI03KEHHOI BO (pparMeHTe 1, H COOCTBEHHBIX 3HAHUI BbIOE]
a. Ko3se Mo0Ko.



MeToa OleHKH

Tounoe coomsemcmaue

MeToa OleHKH

Tounoe coomeemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

b. [Tuenunblil MEL.

c. [TbutbLia cocHsI.

d. 3MeuHsli .

Otser: @ abc

4. lIpoanaau3upyiiTe pparMeHT 2 U PUCYHOK 2 U BbIOepHUTe BepHbIe YTBEP:KACHHS.

a. CexkpeTopHas JerpaHy IIIus TY9HBIX KJISTOK 3aIlyCKaeTcs, KOTAa ajlIepreH CBA3BIBACTCS OJTHOBPC
b. KOMIIOHEHTBI CEKPETOPHBIX TPpaHyll 6a30(HIOB BHI3BIBAIOT OTEKH, 3y U IIOKPaCHEHHE.

c. UnTepieiikunbl 4 u 5, BeLIeNsIeMble TYYHBIMHU KJIETKaMHU, CTUMYJIHPYIOT 00pa30BaHUE IPUTPOLIUT
d. Bee BemecTBa, BEIIEIsAEMBIE IIPU CEKPETOPHON JIETPaHY LN 03MHO(PUIOB, TOKCHYHBI TOJIBKO )
Ortser: " ab

5. Ha ocHoBaHN# npensiokeHHOH NH(PpOPMAIMH U COOCTBEHHBIX 3HAHUI BHIOEPHTE MPOLECCHI |
A5 aJVIeprudecKoil peakuu.

a. Murpanus UMMYHHBIX KJIIETOK U3 KPOBSIHOI'O PYCJa B TKaHHU.

b. [lepenaya CUrHAJIOB IPH IIOMOIIX UTOKWHOB.

c. IIpoayKuus IMMYHOTJIOOYJIHHOB.

d. Bénpmas 6LICTpOTa U MHTCHCUBHOCTb BTOPUYHOTO UMMYHHOI'O OTBE€TA IO CPABHCHUIO C IICPBUYH

Orser: & ab

np‘dBllththt‘ oTBeThI 1Jsi: K

ad

np‘dBllththt‘ oTBeThI JJsi: |

abc

“|)‘(lBl’Ulbllbl(} OTBETHI JIdA: M

abcd

I'lpammhnme OTBETHI AJIsi: N

ab

IIpaBuIbLHBIC OTBETHI AJIA: O

abcd
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BONPOC 12: OTBET, OTPAHUYEHHBIN MO JJUHE

Peuiume 3a0auy no zenemuxe, 3anuca¢ Kpamkue omeemsl 6 CNeYUAIbHO 0MEeOEHHOE noJe.

K Hanboinee pacnpocTpaHeHHBIM XPOMOCOMHBIM aHOMAJIMSM Y Y€JIOBEKA OTHOCHUTCS CHHAPOM JIBOWHOH Y -XpOMOCOMBI

(Hamumne TunIHe Y -XpoMOCOMBI Y MY>KIHHBL, XY Y). JIF01 COOTBETCTBYIOIIETO T€HOTHIIA UMEIOT OTIpeIeIeHHBIE
Aﬂ (eHOTHIIMYECKHE 0OCOOEHHOCTH, HO IIPH 3TOM IICUXMYECKH ITOJTHOLIEHHBI ¥ BITOJTHE IUT0A0BUTHI. Kakoit Opia 051

BEPOSATHOCTH POXKIEHHS JOUKH C HOPMAJIBLHBIM XPOMOCOMHBIM HA0OpOM y CYTIPYKECKOH Mapel, I7ie MaTh MIMEET

HOPMAaJIbHBII T€HTOTHII, & OTell UMeeT reHoTul XY Y, IIpH YCIOBUH, UTO JIBE€ Y -XPOMOCOMBI BCETAA PACXOAATCA B



Melo3e K pa3HbIM noJirocam?

1. Ykaxute TeHOTHIIBI TaMET, KOTOPBhIE MOTIIM Obl BOSHHKHYTH Y OTIA (C yUYETOM WX COOTHOIIICHHUS).

2. Hammummre reHOTUIIBI 3UTOT, KOTOPBIE MOTJIM OBl BO3HUKHYTH Y JaHHOW CYTPYKECKOH mapbl (C y4EeTOM HX

COOTHOIIICHUS ).

3. OmpeznenuTe D00 HOPMAIBHBIX KEHCKUX 3UTOT CPEIH BCEX BO3MOXKHBIX y JAHHOH CyIIpysKecKoil mapsl (B %).

5
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JaHHbIH I'enotuns! poauteneit(P): M XX x O XYY

OTBET:
I'enotunst ramet (G): M X (100%) O XY (50%) Y (50%), Tak kak nBe Y-XpOMOCOMBI BCeraa
pacxonsaTcs B Meio3e K pa3HbIM MOJKOCAM MO YCIOBUIO, COOTHOIIeHue 1:1;
I'enorumnsr 3urot (F1): XXY (50%); XY (50%), cootHomenue 1:1
HopwmanbHble X)EHCKHE 3UTOTHI - XX, TAKHX 3UTOT BO3HUKHYTh HE MOXET, 3HAUUT, AOJIST HOPMAJIbHBIX
KEHCKHX 3UTOT CPEIH BCEX BO3MOXKHBIX y JaHHOH Cymnpyskeckoil maps! paBaa 0%
Oteer: 1. XY rY (1:1). 2. XXY u XY (1:1). 3. 0%

Bepnblii [O1cyrcTByer]

OTBET

BOIIPOC 13: COOTBETCTBHUE

v

PaCCMOTpI/ITC Ta6J'H/II_[y, B KOTOpOﬁ MpCACTABJICHBI PA3JIUYHBIC 3JICMCHTBI JKHBOM KJICTKH, U HpO‘II/ITaI\/‘ITe HpPIBe,I[éHHBIe
HWIKE XapaKTCPUCTUKH. VYcranoBure OAHO3HAYHOC COOTBCTCTBHUC MCIKAY Ha3BaHUSAMU DJICMCHTOB B Ta6J'II/II_[6 n ux

OIIMCaHUAMU (Ka)K,I[Oﬁ sTIeiKe Ta6J'II/ILIBI JOJIDKHO COOTBETCTBOBATH TOJIBKO OHO OHI/IcaHI/IC).

Bomnpoc

OTa CTpyKTypa OTAeNAeT IUTOIIa3My KIETKH OT HapyKHOH
Cpelsl U MIPeCTaBIeHa ABOHHBIM CIIOEM JIMIHJIOB, C KOTOPBIM
accOIMMPOBaHBI TPAHCMEMOpaHHbIE U nepudepruieckue OesKu.

CJoxHasi, 4acTO MHOTOKOMITIOHEHTHAs!, CTPYKTYpa, KOTopas
MMEETCsl Y BCeX KHBBIX KIIeTOK. [[OMHMO OCHOBHOTO —
MEeMOpaHHOTO - KOMIIOHEHTa MOYET BKJIIOYATh B Ce0s1 TakkKe
HaJMeMOpaHHbII 1 cyOMeMOpaHHBIN KOMILIEKC.

OOHAM U3 OCHOBHBIX KOMITOHEHTOB JTON KIETOYHOMH 000JIOUYKH
SIBJISIETCS] IENITUOTIIMKAH MYPEHH.

Ora cTpyKTypa He XapaKTepHa JJIs pacTUTENBHBIX KieToK. OHa
chopMHpOBaHa YTIIEBOJHBIMU OCTATKaMH TIIHKOIHITHIOB U
TJIMKONIPOTEUHOB IJIa3MaJIEMMBL.

IIpaBunsHoE
COOTBETCTBHE

410.
ITma3manemma

v 1)
IToBepxXHOCTHBIN
amnmapar KJIeTKH

A4,
Krnerounas crenka
Gaxrepuii

A 8.
I'mukoxkanukc

JlaHHOE COOTBETCTBHE

410.
IIna3manemma

49,
IToBepxXHOCTHBIH
anmapar KIETKH

& 4,
Knerounas crenka
GaxTepuii

_o-'l 8 .
I'nmuxoxannkc



BOIIPOC 14:

OCHOBHBIM KOMITOHEHTOM 3TOH HaIMEMOPaHHOH CTPYKTYPHI
SIBIISICTCS XUTHH.

OTta CTPYKTYpa OTHOCHUTCA K HaZ[MeMGpaHHOMy KOMIUJICKCY U
COCTOUT NMPECUMYIICCTBECHHO U3 MOJIMCAXapUa0B. BCTpe‘-IaeTCSI y
HpCHCTaBHTeHCﬁ HECKOJIBKUX apCTB JKMUBBIX OPTaHU3MOB.

OCHOBHBIMU KOMIIOHEHTAMH 3TOH HaJMEMOPaHHOH CTPYKTYpBI
SIBJIIIOTCSI LIEJITF0JI03a U MEKTHH.

Ota CTPYKTYypa pacroiaraetcsi moJ| MUTOILIa3MaTHYECKOM
MeMOpaHO U XapaKTepHa /Il HEKOTOPBIX IPOCTEHINNX,
HarpuMep, SBIJICHBI 3eJICHOH WU HHPY30pHU-TYPeTabKH. Y
9BIJIEHBl OCHOBHBIM KOMIIOHEHTOM JIaHHOM CTPYKTYPBI
SIBJISIFOTCS CHMPaJIbHO 0OBUBAIOLIHE KJIETKY OEJIKOBBIE MOJIOCHI
(y1eHThI), @ y MH(Y30pHH OHA COCTOUT U3 IUNIOCKUX MEMOPaHHBIX
Ty3BIPEKOB (aJIBBEOI).

JlaHHas CTPYKTypa MPUCYTCTBYET B KJIETKAX CTPEITOKOKKOB,
cTauIOKOKKOB U Oudumodaktepuii. [ToMmumo 60mbIIOrO
KOJINYECTBA MYPEHHA, BKIFOUACT JOMOJHUTEIbHBIC
KOMIIOHCHTBI — OCIIKH, JTUIH/IbI, TCHXOCBBIC KUCIIOTHI.

JlaHHas CTPYKTypa COCTOUT U3 MypEeHHa U XapaKTepHa s
MHUKPOOPTaHU3MOB, KOTOPbIE UMEIOT JBE Hapy>KHbIe MEMOPaHEI
— LUTOIIIA3MaTUYECKYIO U BHEUIHIO. biaronaps Takoi
OpraHU3aIiK IOBEPXHOCTHOI'O amlapara, ocje OKpalIuBaHus
o FpaMy 1 OTMBIBKHU KPAaCUTEJIA CIIUPTOM KIICTKU, KaK
MPaBIJIO, OCTAIOTCSl OECIIBETHBIMU (HE OKPAIIMBAIOTCS B CUHHIA
IBET).

ICCE

_-'I l-
Kierounas crenka
rpuboB

&2,
Kierounas crenka

A 6.
Kierounas crenka
pacTeHui

45,
[lemnukyna

_o-'l 7.
Kierounas crenka

TpaMIIOJIOXKUTEIbHBIX

Oakrepuii

& 3.
Kierounas crenka

TpaMOTPULIATCIIbHBIX

OaxTepuii

_-'I 1-
Knerounas crenka
rpuboB

12
. .
Knerounas crenka

4 6.
Krnerounas crenka
pacTeHui

45,
[lennukyna

_o-'l 7.
Knerounas crenka

I'paMIIOJIOKUTEIbHBIX

Oakrepwuii

4 3.
Knerounas crenka

rpaMOTPULIATENbHBIX

Oakrepwuii
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Haiite pa3BEpHyTHII OTBET Ha Bompoc. Bona, kak cpena oOuTaHMs, UMEET psii OCOOCHHOCTEH, K KOTOPBIM B XOJI€
SBOJTIOLMH PUCTIOCOOMITICEH BCE BOJHBIE Oprann3Mbl. Hampumep, y ppid copMupoBacsi yHUKAIBHBIN KOMITIEKC
OpTr'aHOB YYBCTB, KOTOPHIN IIO3BONIIET MM MOJIYYaTh HOJTHOICHHYIO HHpOPMANHIo 00 OKpYXKaromei cpene u, Ipu
HE0O0XOIMMOCTH, PearupoBaTh Ha M3MEHEHNUs ee mapameTpoB. Kakue oprans! uyBcTB pbid Bam u3BecTHbI?

OxapakTepu3yiiTe 0COOEHHOCTH 3THUX OPTraHOB, CBSI3aHHBIE C BOJHOM cpeioif oOuTaHusI.

Jannbrit
OTBET:

1) Oprans! 3peHuns

VY pbI6 ecth r1aza. OcTpoTa 3peHus phId KpaiiHe Maa, OHU ¢ TPYZOM BUAAT JIBMKYIIHECS OOBEKTHI. Y

OOJILLINHCTBA pLI6 HE MTPEACTABJICHBI Q)OTOPGHGHTOPI)I, BOCHPHUHUMAIOIIHNE 1IBETA (TaKI/IC €CTh y KOCTI/ICTLIX).
I'naza ne 3alIUIICHBI BEKAMH, TaK KakK pBI6BI JKUBYT B BOHHOﬁ Cpeac U UM HE ’I‘p€6y€TC$I 3alyiiaTs rjia3a oT

IBIIW UJIM IIECKA.

2) Oprassl ciiyxa ¥ paBHOBECHS

VY poI6 ecTh TOMBKO BHYTPEHHEE YXO, IPEACTABIEHHOE YIUTKON. PriOaM He TpeGyeTcs XOpOoIo CIbIaTh, Tak
KaK 3BYKH B BOJI€ TIPOXOJIST TOPA3I0 XyKe, UM B HA3eMHOU cpejie BBUIY TOT0, YTO BojAa 00J1aaeT OobIei

aKyCTHYECKOH INIOTHOCTRIO. CpenHee yxo o0pa3yeTcs TOIBKO B PE3yibTaTe MOSBICHHUS ayTOCTIIINN. B
YIHUTKE TaK)Ke €CTh MOIYKPYKHBIE KaHAJIBI CO CTATOJINTAMH, PACIIONIOKEHHBIE B TPEX B3AUMHO

MIePTICHINKYISIPHBIX TUIOCKOCTSIX (OpTraH paBHOBecHs). PaBHOBeCHE PhIOBI YACPKUBAIOT 33 CUET JBMKCHUI

CIIMHHOT'O M aHAJILHOI'O IJIaBHUKOB. Y HEKOTOPBIX KOCTUCTBIX pBI6 (Hanp., TpCCKOO6paSHLIX) TaKXKE



npucyTcTByeT Bebepos ammapar - opras, CBSI3bIBaIOLINHN IJIaBaTEIbHBIN ITy3bIph U BHYTPEHHEE YXO.
[TnaBatenbHBI Ty3bIph - OpraH, BBIIOJHSIOUIMN Y KOCTHBIX PHIO B OCHOBHOM 0apOpeLienTOpHYIO 1
THIPOCTaTUUECKYIO (PYHKIHMIO, TO €CTh IOMOTaeT prl0aM IIaBaTh Ha onpenenéHHol riyoune. Haormga
BBINOJIHSIET aKYCTHYEeCKYI0 (yHKIHIO.

3) Oprassl 000HSIHUSA

VY pBI0 ecTh 00OHATENBHBIE PEIETITOPH! B HOCOBHIX Ma3yxax. Cinabo pa3BuTa GyHKIHS 0OOHSIHUSA, TAaK KaK
apomatsl TG PYHAUPYIOT B BOAE TOPA3I0 XyKe, UeM Ha CyIIIe.

4) BoxoBast TUHWSI

OpraH, MO3BOJISIOIINI pbI0aM TyBCTBOBATH TOKH BOBI, OLTYINATh ABMKEHHS APYTHX )KUBBIX OPTaHU3MOB B
BOJIC U OPUEHTUPOBATHCS B IPOCTPAHCTBE. XOPOIIO Pa3BHUT Y BCeX PhIO. Y XPsIIEBBIX PHIO OOKOBas TMHUS
COCTOMT M3 KJIETOK, Ha3bIBAEMBIX amitysiaMu JIopeHIHU. DTO, MoKaiy#, TJIaBHBIH OpraH 4yBCTB Y pbIO. Y
celp1e00pa3HbIX OpraH IIOYTH HE BUJICH, YTO BHELIHE OTJIMYAET MPECTaBUTENICH JAaHHOTO OTpsiia OT APYTUX
KOCTHUCTBIX PBIO.

Bepubiit  [OrcyrcTByeT]
OTBET

6
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BONIPOC 15: 3CCE

Brumamenono paccmompunie puCyHOK U 6blnojiHume 3a0aHu,<z, UCnoIb3ysi omeedénnoe norne.

1. PaccmoTpuTe n300pakeHHs YepEIoB IBYX COBPEMEHHBIX KMBOTHBIX (puc. A, b). Ykaxwure, kK KakuM Kjaccam 1
OTpsiIaM OTHOCSITCSI 3TH OPTaHU3MBI.

2. ITone 3penns (mose 0630pa) — 3TO MPOCTPAHCTBO, BCE TOUKH KOTOPOTO OJTHOBPEMEHHO BHIHBI I1a30M ITPH
HETIO/IBM)KHOM B3rrsize. OHO BKIIIOYAeT B ce0s1 4 30HBI: JIBE 30HBI MOHOKYJISIPHOTO 3pEHHS (TOYKH MPOCTPAHCTBA,
BHUIMMBIE TOJIBKO OJHUM IJIa30M), 30HY OMHOKYJISIPHOTO 3peHHs (TOYKH MPOCTPAHCTBA, BUIUMBIE OTHOBPEMEHHO IBYMSI
ry1a3aMu) U cienyto 308y. I[lox nudpamu 1 u 2 npencraBieHsl cxeMaTHdeckue H300paxeHus ToJIel 3peHns,
XapaKTepHBIX VIS Pa3HBIX )KUBOTHHIX. [IpoaHanmu3upyiite cTpoeHue YepernoB Ha pucyHKax A u b u ycTaHOBHTE, Kakoe
13 IPEACTaBICHHBIX MOJIEH 3peHNs XapaKTepHO IS )KUBOTHOTO A ¥ KUBOTHOTO b.

3. OxapakTepusyiTe IKOJOTHUSCKUE MPEUMYIIECTBA M HEAOCTATKY MOJICH 3peHus | U 2 It pa3InHbIX )KUBOTHBIX.

Haunbiii 1. A - kimace [Itumsr (Aves), Tak Kak BUACH XOPOIIO BEIpaKeHHBIH KitoB. OTpsia - JIHEBHBIC XUIIHBIC ITHIIBL.
OTBET:

EB b - ximacc Mirekonmrarorue (Mammalia), otpsn Y TkoHOCO0Opa3Hble (Siexnanymnme, Tak Kak 3yObl He

- T epeHIIMIOPBaHEI U TUIOXO Pa3BUTHI, HO €CTh, MOPA BEITSHYTAas)

2. Y OTHI XOpOIIO Pa3BUTO MOHOKYJIIPHOE 3pEHHE, HO HE 0YEeHb XOPOILO Pa3BUTO 3peHIe OUHOKYIIPHOE,
mo3ToMy OyKBE A COOTBETCTBYET cxeMa 1, a cimemoBaTensHO, Oykse b - mudpa 2

3.barosapst XopoIo pa3BUTOMY OMHOKYJISIPHOMY 3pEHUIO )KHUBOTHOE b MoxeT mydrie GpokycupoBaThcst Ha
KaKOM-TO MpeaMeTe 00OMMH TJIa3aMH U B 1IEJIOM BUETh Jydile (BOMPEKH BCeoOIeMy MHECHHIO, Y
OOJBIIMHCTBA IITHUIT TOCTATOYHO HEBBICOKAs OCTpoTa 3peHus (rmopsaaka 0,3 y BopoOHHOOOpa3HBIX,
HanpuMep; y JH.X.0TaIl - 3,0, 1 3To Hanbobiee 3HaueHne cpenn nTui). OJHaAKO BCISACTBHE ATOTO XyXKe
pa3BUTO 3peHUe nepudepruueckoe, COKpamEH yroi 00630pa, U3-3a Yero TaKUM JKABOTHBIM CIIOJKHEE 3aMETHUTh
KaKyI0-TO OIIACHOCTh WJIM KaKyI0-TO MEJIKYIO J00bIdy. Ha TakuX »KMBOTHBIX JIErde HAMACTh XUITHUKAM.
JKuBoTHOE A MOXET XyKe POKYCHPOBATHCS 00OMMH TIa3aMU Ha MPeaIMeTe, HO YroJi 0030pa 04eHb OOIBIIONH,
YTO MO3BOJISICT BHJICTh OIMIACHOCTH M MOBHINIACT BEPOSATHOCTh BEDKUBaHUs. Ha BEICOTE TpeOyeTcs 3aMeTUTh
JOOBIYY M3/1aJeKa U TIOMaTh e€, TOATOMY MOHOKYJISIPHOE 3pCHUE Ha BBICOTE BaKHEE OMHOKYIISIPHOTO.

Bepnbiit  [OtcyrcTByer]
OTBET
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BOIPOC 16: 3AMNPOC ®AMUJA

YBakaeMblil y9acTHHK!

J171st cBOETO CIIOKOWCTBHS BB MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. Crommpyiite oTBeTHI B (haiin word;

2. He 3a0ynpTe yKa3aTh OJOK 3aaHUS © HOMEp BOTIPOCa;

3. Ins coxpanenus Haxxkmute "@aiin" - Coxpanuts Kak - Kommsiotep - O630p - Pabounii cron - Ha3BaTh JOKyMEHT
m CBOWM JIOTHHOM, Hampumep: "ol1234567" - Briopats popmat PDF.

HHU B KOEM CJIVUYAE HE YKA3BIBATb B HABBAHUUN JOKYMEHTA MJIM B CAMOM JOKYMEHTE ®HO!
OTBET IIPUHMMAETCA TOJIBKO B ®OPMATE PDF.

Kpome Toro, pekomeHyem mpoayoiupoBath (aii B 4aT MpoKTOpy.

Hanneiii otBet: 012022336.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.3/attempt/_424769_1/s/ea0a2a5dcce64ebbb1828e92e4ab3ca9_ol2022336.pdf?uploaded_filename=ea0a2a5dcce64ebbb1828e92e4ab3ca9_ol2022336.pdf

