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BOIIPOC 1: 3ANIPOC HECKOJIBKHUX OTBETOB

Bbi6epute BCE npaBunbHble BapuaHTbl OTBeTa.
B 3pCJIbIX XpOMOILTIaCTaX MOKPBITOCEMEHHBIX paCTeHI/Iﬁ MOXHO 06Hapy>KI/ITL MUTMCHTBI CJICAYIOUINX [IBETOB!:

JlaHHbIe OTBETHI: 'L 5.

Kenreria

v Xo
Kpacusrii
_F'I d .
ﬂ OpaHXeBbIi

Bepnsie otBeThI: L4 3.

Kenreri

4 C.

Kpacusrii

2 d.

OpamxeBblit
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BOIIPOC 2: 3ANIPOC HECKOJIBKUX OTBETOB

Bbi6epute BCE npaBunbHble BapuaHTbl OTBeTa.
Jl1 HACEKOMOSIIHBIX PACTEHUN XapaKTEPHbI CIEAYOUE IIPU3HAKU:

Jlanubie otBethr: € 5.

[IpenmymiecTBEHHO reTepOTPOQHBINA THII TUTAHHS

i X e

BunounsmeHnéHHbIe TMCTHS

Bepnsie oTBeThI: i g,

Bunonsmenénnnie TUCTHS

0
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BOIIPOC 3: 3ANIPOC HECKOJIBKHUX OTBETOB

Bbi6epute BCE npaBunbHbIe BapuaHTbl OTBeTa.
Jis 3penoro cniepmaro3ouna 6abynHa xapakTepHBI CIeIYIONIe 0COOEHHOCTH:

“

JlanHbie OTBETHI: ' g,



AXTUBHOE NEPECABUIKCHHUC ITPU MOMOIIH KI'YTHUKaA

Bepnsie otBeThI: L4 3.

AXTUBHOE NEPEABUIKCHHUC ITPU TOMOIIH KI'YTHUKaA

> u3 5 0a/10B

BOIIPOC 4: 3ANIPOC HECKOJIBKHUX OTBETOB

Bbi6epute BCE npaBunbHble BapuaHTbl OTBeTa.
Ilepuon, natupyemsiit 541 - 485 MiH €T Ha3a, XapaKTEpPU30BaAJICS BOSHUKHOBEHHEM Y JKUBBIX OPraHU3MOB
MHHEPAJIBHOI'O CKEJICTA. BLIﬁepI/ITe TpYIIIbI, Hpe)ICTaBI/ITeJIeﬁ KOTOPBIX MOKHO 06Hapy>i(I/ITI) cpeaun OKaMeHEeJIOCTeH

JaHHOT'O nIepuoaa:

JlanHbie OTBETHI: ' b,

KpacHusle Boopociu

_F'I c.

YieHuCTOHOTHE

2 d.

ﬂ XopaoBsie

Bepnsie otBeTsI: L4 .

KpacHsle Boopociu

4 C.

YieHuCTOHOTHE

_o-'l d .
XopnaoBele
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BOIIPOC 5: 3ANIPOC HECKOJIBKUX OTBETOB

Bbi6epute BCE npaBunbHble BapuaHTbl OTBeTa.
Kakne COCIUHCHUA 06p33y}0TC$I B OpraHn3Me 4eJIOBCKa B XO/1€ MeTa00IMYECKUX npeBpameHHf/'I 0eIKoB?

Jannbie oTBeTHL: L4 3.

AMHWHOKHUCIIOTBI

4 b.

TTonunenTuasr

v Xl
Bona

2 d.

AMMHuak

4e.



MoueBuHa

Bepnsie otBeThI: L4 3.

AMHMHOKHUCIIOTBI

4 b.
TonmunenTu bl

o C.
Bona

]
—

AmMuak

_-'I e-

MoueBrHa
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BOIIPOC 6: 3AIIPOC HECKOJIBKUX OTBETOB

Bri6epute BCE npaBunbHble BapMaHTbl OTBETa.
I[J'ISI KaKuX U3 MCPECUUCICHHBIX JKUBOTHBIX XdPAKTECPHA MOHOTaMUA B TCHCHUC HCCKOJIBKHUX PCIIPOAYKTHUBHBIX CE30HOB?

JlanHbIe OTBETHI: 'l .

JleGenp-mumnyH

o C.

TyHIpOBBII BOJIK

4e.

m KpacHonuuplil Hepa3nyqHUK

Bepusie otBeTsI: L4 b,

JleGenp-nmyH

_-'I C.

TyHIpOBBII BOJIK

4e.

Kpacnonuuplii HepazmydHuK
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BOMPOC 7: 3AMNMPOC MHOITOKPATHOIo BBOOA MNMPOMNYWEHHOIO TEKCTA

Hepe,u Bamu nate HpCHCTaBI/ITCHCﬁ napcTBa JKuBotHbIe (COOTHOIIICHI/IC pasMepoB HE CO6J'I}O,HCHO). Vkaxure JUIA KaXXKJ10T0
M3 HUX OCHOBHOM KOHEUHBIH MMPOAYKT a30TUCTOTO 06M€Ha, BIIMCAB PYCCKUC Ha3BaHUs COCI[I/IHCHI/Iﬁ B CIICIIHMAJIBHO
jOTBC}IéHHBIe TIOJIA pAAOM C COOTBETCTBYIOIIIMMHU HOMEPAMU. OTBeTHI HCO6X0}II/IMO 3almMCbIBaTh CTPOYHBIMU 6yKBaMI/I.



1. [K]
2.1

3.[m]
4.[n]
5. [0]

Bri0panublii 0TBeT:

MeTo OLIEeHKH

Tounoe coomeemcmaue

Tounoe coomeemcmaue

MeTo OLIEeHKH

Tounoe coomsemcmaue

MeToa OLleHKH

Tounoe coomeemcmeue

MeTo/1 OLIEHKH

Tounoe coomsemcmaue
Tounoe coomsemcmaue

Cosnaodenue wabnona

[lepen Bamu nate mpencraButeneii napcrsa JKHBOTHBIE (COOTHOIICHHUE Pa3MEPOB HE COOTIOICHO). |
a30THCTOr0 0OMEHa, BIIUCAB PYCCKUE Ha3BaHUS COSIUHCHHUIT B CIICLUAIBbHO OTBEAEHHBIC OIS PSIO]
CTPOYHBIMHU OyKBaMH.

1. & mouenuna

2. 2 mouesas kucaora
3. 2 mouesas kucaoTa
4. ‘9 ammuak

5. & mouesuna

IIpaBuabHbIe oTBeTHI AJs1: K

MOYCBHHA

KapOamun

IIpaBuabHbIe oTBeTHI AJs: |

MOYECBasA KUCJIOTa

HpaBl/lJ'lebIe OTBEThI 1JIsl: M

MOYE€Bas KUCJIOTa

l'lpaan)uble OTBEThI JIsl: N

aMMHaK

AMMOHUK

[(Muon()?()?()?ammorma( )?()?()?()?()?()?()?()?()?



MeTo/1 OLleHKH Hp{lBllﬂbele OTBEThI 1JIsl: O

Tounoe coomeemcmeue MOYCBHHA

Tounoe coomsemcmsue Kapbamu
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OMNPOC 8: 3AMPOC ®AUNA

Hccnedosamenu obuapydicunu Heuzgecmuulii panee U0 NPOKAPUOM U 8bINOIHULU €20 MOPPoNocutecKoe onucanue.
OcHogbleasce Ha SMomM ORUCAHUY, U300pa3UmMe CXeMAMULECKU NPOOOIbHBILL CPe3 D020 OP2aHU3Mda Max, Ymoosl Ha
pucynke 6uL1u 0MoOOPaAdicenbl 6ce ykazanHvle Hudice rnemenmol. Ommemome Ha pUcynKe OaHHvle CMPYKMypbl, UCHONb3YS
ux Hymepayuro uz mexcma. Qaiin omeema Heobxooumo 3azpysumse 6 popmame .PNG, .JPG, .TIF uau .PDF.
"OQrHOYHBIN OJHOKJIETOYHBIH CBOOOIHOKUBYIINI opranm3M. KiteTka mMeeT BUI N30THYTON TTAJIOYKH C
3aKpyTJeHHBIMH KOHIIaMu. KiieTouHast 000J104Ka UMEET CII0KHOE CTPOSHHE M COCTOMUT U3 HECKOJIBKUX CIIOEB.
[urominaszmaTudeckas MemOpaHa (1) okpy»KeHa pUrHIHOM KIETOYHOH cTeHKol u3 MypeunHa (2). KHapyxku oT KieTouHon
CTCHKH MMEETCs JINTIOMOIUCaXapuIHas HapyKHast MeMOpaHna (3), mokpsiTas S-cioeM (4), COCTOSIIUM K3
camocoOuparoIuxcst OEIKOBBIX CyObeANHHL. B 1uToMIa3Me pactosiokeHsl 3 KOIMU KPYITHON JIMHEHHOW XpOMOCOMBI
(5), a Taroke Oonee MeJIKMiT BHEXPOMOCOMHBIN T'eHETHYECKUH JIEMEHT — KoJjblieBast ruiazmuna (6). Kpome Toro, B
LUTOIIa3Me UMEIOTCS MATh MarHUTOCOM (7) — MEMOpPaHHBIX OpPTaHeIlI, KaXJast U3 KOTOPBIX COJNCPKUT KPYITHBIH
KPHCTaJUl MarHETHTA NTPpU3MaTH4ecKoi popmbl. MarHuTOCOMBI COOpaHsl B iemodky. OAKH U3 TOMIOCOB KIETKH HECET
ITy9OK U3 TPeX XKI'YTHKOB (8), KaXKIbIil N3 KOTOPBIX 3asIKOPEH B KIETKE NPH IOMOIIH Oa3aibHOTro Tenbua (9),
IIPOHM3BIBAIOIIETO BCE CIIOM KIETOYHON 000s10uKH. Ha MpOTHBOIIOIOKHOM MOJFOCE KJICTKA HECET OJMHOYHYIO
¢umOpuro (10) — mpsiMyr0 HUTEBUIHYIO OCIIKOBYIO CTPYKTYPY, IPHKPETIIEHHYIO HEIIOCPEICTBEHHO K HAapy>KHOH
MeMOpane kietku. OcHOBHas (GyHKIH GUMOPHH — MIPUKPEIUICHAIE KICTKH K cyocTpary.”

JlaHHBIN OTBET:

9
n3 10 6an10B

BOMPOC 9: 3CCE

Pewume 3a0avy, ucnonssys omeedénnoe none. Ilnon ogyBaHIHNKa — 3TO CEMSHKA C XOXOJIKOM, KOTOPBIH 4acTo



HA3bIBAIOT «IAPALTIOTHKOMY. «[lapalroTukm» yAepKUBAIOT IUIOABI B BO3JYXE, CIIOCOOCTBYS HX PACIPOCTPAHCHHIO.

Y iuBUTENBHO, HO U3y4YeHUE HU3MKH NOJIETA CEMSHOK OJ[yBaHYMKA [O3BOJIIO YIEHBIM OTKPBITh HOBBIC
a’poAMHAMHUYECKHE 3aKOHBI. VI3BECTHO, 4TO 001I1ast JIMHA CEMSIHKU C XOXOJIKOM cocTtaBisieT 10 MM, a XOXOJIOK COCTOHUT
u3 100 aureit. Kaxxaast HUTH uMeeT nuameTp 21 MkM 1 anmuHy 7 MMm. OripenenuTe, Kakoi POIEHT OyIeT COCTaBIATh
IUIOIIA b ITyCTOTO MPOCTPAHCTBA MEXKIY HUTSIMU XOXOJIKA, €CIIH CIIPOCIUPOBATH XOXOJIOK Ha IIOCKOCTH,
MEePHeHANKYISIPHYIO JUTMHHOM ocu ceMsiHKH. X0 petieHust nosicHute. (JJpoOHbIe BeNUYMHbI ISl IPOCTOTHI
BBIUUCIICHUI OKPYTIISATH 0 [ETBIX.)

Hanneii otet: 21 MM = 21*10(-3 cTenenn) Mm
S=3,14*7Mm*7MM=153,86 Mm2
S mureit = 21*10(-3)Mm * 7 mm * 100= 14,7 Mmm2
S mycroro mpoctpancTBa= 153,86MMm2 - 14,7 mm2= 139,16 Mmm2

139,16%100%/153,86= npumepro 90%

Bepmneriii otBer  [OTCyTCTBYET]
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BOMNMPOC 10: 3CCE

Ilpoananusupyiime npeonoicennylo UHGOPMAYUIO U 6bINOJTHUME 3A0ANHU, UCNOIb3YA CHEYUATbHO 0MEEOEéHHOe
noze.

Hexwii TanaHTINBBIA, HO PaCCESTHHBIIN CTYACHT U3y4al JUHAMHKY POCTa KYJIBTYpPbI 3€JIEHON OAHOKIIETOYHOM BOJOPOCIH
1 3aIHCHIBAJl CBOM HaOIIOJeHHA B TaOnuIy (cM. Tabmuiry 1). OH HamwI B KOOy cpeny Ui KyJIbTHBHPOBAHUS,
TIOMECTHII TyJ1a HEOOJIbIIIOE KOJINYECTBO KIIETOK U IIOCTaBHJI KOJIOY Ha CIICIMAIBHYIO YCTaHOBKY, TZ€ KyJIbTypa
MIOCTOSTHHO MepeMEINBAach U OCcBeIlanach. Ilepuoquuecku CTyIeHT OTOMpall U3 KOJIOBI ¢ pacTylielt KylIbTypoil mpoOs!
1m0 50 MUKpPOJIUTPOB U CUUTAJ, CKOJIBKO TaM COAEP)KUTCS KieTok. CHadajga CYuTaTh OBLIO JIETKO, IIOTOMY YTO KJIETOK
ObLIO He 04eHb MHOT0. OJJHaKO IIOCTENEHHO KYJIbTypa POCiia, KIETOK CTAHOBHIIOCH BCE OOJIBIIE, M CTYAEHT PEIIH, YTO
€My CTaHeT JIer4e CYUTATh, €CIIU OH OyJeT IpeIBapuTeIbHO pa30aBisATh IPOOY B HECKOIBKO Pa3 YUCTOH Cpeiol, U yxe
oToM oTOMpaTh 50 MUKPOIUTPOB JUIA NoacueTa. K coxaneHuro, BO BpeMst pabOThI OH 9acTO OTBJIIEKAJICS U, B KOHIIE
KOHIIOB, TEepeIyTal Bce CBOM 3anucH. [loMorurte eMy paccTaBUTh JaHHBIC 110 TIOPSAKY M BBITIOJIHUTE 3a/1aHMHS.

Tab6auna 1
Bpems ¢ .
Pazeegenne npodsl .
MOMEHTA KoangecTBo KI1eTok B
) mepel ToICHeTOoM, ~
v OocaiKH pazr mpode, mT.
KVJIBTVPEI, 4

3 1 900
15 3 600
0 1 700
9 3 500
] 1 1100
20 5 400

1. Ha ocHOBe mpenioKeHHBIX JTaHHBIX MOCTPOiTe TpaduK 3aBHCHUMOCTH KOJIMYECTBA KIETOK B 1pobde (50 MKi)
KyJNbTYpHI OT BpeMEHH BhIpamuBanust. OOpaser] moist A7l MOCTPOeHHs rpaduKa MpeICcTaBlIeH Ha pUCYHKE

1. loay4yenHnblii rpadguk coxpanure Kak nzodppaxenue B popmare .PNG, .JPG unu .TIF, ckonupyiite
n300paxkeHne H BCTaBbTE €ro B I0JIe JJIsl 0TBeTa.
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2. Korpa (c xakoro mo kKakoi 9ac HaOJIr0IeHIiT) TPOUCXOAMI Hanboliee HHTEHCUBHBIN POCT KYJIBTYPHI?

3. yKa)KI/ITC, Kakye KOMIIOHEHThI 0053aTelIbHO JOJDKHa ObLIa COACPKATh cpeaa AJid KyJbTUBUPOBAHUS KIICTOK
BOJOPOCIIH. HazoBute He MmeHee TPEX KOMIIOHEHTOB.

Jannslit oTBeT: 2. ¢ 6 4acoB 1o 9 yacos
3. McTouHuKM a30Ta, HAIpUMEp HUTPATHI
HUctounnku pochopa, pactBopumbie GochaTe

Vcrounuky cepbl, paCTBOPUMBIE CYIIb(haThI

Bepmnerii otBer  [OTCyTCTBYET]
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BOMNMPOC 11: 3AMNMPOC MHOTOKPATHOIo BBOAA NMPONMNYWEHHOIO TEKCTA

Brumamensho npouumaiime npeonoxyiceHHble pazmeHmsl meKcma u paccmompume pucynKu, 3amem nepexooume K
6bINOJIHEHUIO 3A0aH UL
®parment 1. Anteprust (peakuusi ruNepYyBCTBUTENBHOCTH HeMenenHoro Tuna, 'HT) — naronornueckuii npounecc,
CBSI3aHHBIN ¢ M30BITOYHO CHIIBHOM peakiieli IMMYHHO CHCTEMbI Ha TOBTOPHOE TTOIaJJaHne HEKOTOPOTO BEIIECTBA
(anneprena) B opraHu3M. AJUIEpreH — 3TO pa3HOBUIHOCTb aHTUI'CHA, TO €CTh YyXKXEPOJAHOE BEIIECTBO, TPOHUKHOBEHHUE
KOTOPOT'O B OPTaHW3M BBI3BIBAET HMMYHHBIN OTBET U BBIPAOOTKY CIIEIIU(PHUIECKIX aHTUTEN (MMMYyHOTT00ymnHOB). Kak
j BCE€ aHTUTEHBI, AJUIEPTEHBI Yallle BCETO MPEACTABIIOT c000 OeTKH M TIIMKOMPOTENHBI, HO MOTYT UMETh IPaKTHIECKH
Mo0yI0 XUMUYecKyro npupoAay. B ciydae THT mpoucxoauT CHHTE3 U CEKpelysi H30BITOYHOTO KOJTMYECTBa
nmmyHoriooyuaa E (IgE).
PaccmoTpuM peakIiiiio IMMYHHOW CHCTEMBI Ha aijiepreH 0eIKoBoil mpupoasl. [1epBrlit KOHTAaKT IMMYHHOM CHCTEMBI C
aJUIepTeHOM BKITIOYAeT HECKOJIBKO ATaroB (puc.l). BHavane annepreH mpoHUKAET MO SITUTEINH CIU3UCTON 000I0UKH pTa,
HOCa, OPOHXOB WJIH KEJTYA0YHO-KUIIEYHOTO TPaKTa U (paronuTHpyercs: aHTUreHnpe3enTupyone kierkoit (AIIK),



HarpuMmep, Makpodarom mim JeHapuTHOH kieTkoil. BHyTpu AIIK Genku annepreHa pa3pes3aroTcs Ha KOPOTKHE HETTHIB,
KOTOPBIC BHICTABIISIFOTCS HAa IIOBEPXHOCTD KJIETKHA B KOMIUIEKCE CO CIEMAIbHBIME Oeskamu. Takum obpazom, AITK
«IEeMOHCTPHUPYET» AJUICPTeH APYTHM UMMYHHBIM KJIETKaM, TO €CTh TPOUCXOJUT Mpe3eHTanusi aHTurena. C
BBICTAaBJICHHBIM Ha MoBepXHOCTH ATTK aHTUTeHHBIM MENTHAOM B3aMMOJIEHCTBYET 0c00bIH T-TuMGOIHT, KOTOPBIHA
Ha3BIBAIOT XEJIEPOM, WM TOMOIIHUKOM. T-XeJmep aKTHBHPYETCS U HAYMHAST BHIPa0aThIBATh ITUTOKUHBI — CUTHAIEHBIC
TIENTHBI, CIIOCOOHBIC PETYIIHPOBATh pabOTY pa3IMIHBIX MMMYHHBIX KJIeTOK. B wactHOCTH, T-Xemnmeps! BRIpaOaThIBalOT
unrepiaeikunsl (IL) 4, 10 u 13, koTopsle akTUBUPYIOT B-1muMdonutel. AKTHBHpOBaHHEIE B-muMdonnTs! HaunHaOT
cuHTe3npoBaTh IgE, cnenupuuecku pacno3Haromye 1aHHbi auiepreH. Monekyns! IgE cBs3piBatoTes ¢ penenropamu Ha
MeMOpaHe TYYHBIX KJIETOK, [IOCTOSIHHO MPHUCYTCTBYIOLIMX B COSJAMHHUTENBHBIX TKaHIX, a TaKke 0a30(pniIoB — JICHKOIUTOB,
KOTOpBIE OOBIYHO LUPKYJIUPYIOT B KPOBH, HO MOTYT MUTPHPOBATh B OYar BOCHAJICHUS WIN aJUIepPIU4eCKON peakiuu.

.

b { Annepeen

» » » ) , ; y _ ~ Dnurenuii
‘ () () I O I O) CIM3UCTOI
l 000OMKH
Ty =AY (7
I e \' | ATIK J(
Mpesenrauus 2 . . . Tyunas
AHTHICHA ~7 ®/ KieTKa
%z, . .
/4,/\’, S

B-numdounr
T-xennep

Puc. 1. llepBuuHbIii KOHTAKT ajlJiepreHa ¢ UIMMYHHOIi cuctemoii. [loscHernns B Tekcre. AIIK —
aHTHTeHIIpe3eHTUpYIomas kietka; [gE — immunoglobulin E (mmmyHormo6ynia knacca E); IL — interleukin (uHTEpIeHKHH).
®parmenr 2. [ToBropHOE NOMagaHue aulepreHa B OpraHU3M BBI3BIBACT PE3KHUI M MOIIHBII MMMYHHBIN OTBET (pHC.2).
Monekyibl IgE Ha MeMOpaHe TyYHbBIX KJIETOK 1 0a30()MIIOB PACIO3HAIOT U CBA3BIBAIOT AJJICpreH. [IpH 3TOM MEKIy
cocenunmu IgE o6pasyrotces nmepekpécTHbIe CIIMBKU. B 1UTOMIa3Me TYYHBIX KJIETOK U 0a30()UI0B HAXOIATCS CEKPETOPHBIE
TpaHyJIbl, COJIEpIKAIie BEeLIeCTBAa-MeIHaTOPhI BOCTIATUTEIbHBIX U aJUIEPTHUSCKUX Peakuil (HanpuMep, THCTaMUH,
remnapuH, cepoToHuH). OOpa3oBaHe MEPEeKPECTHRIX CIIMBOK 3aITyCKAeT CEKPETOPHYIO AerPaHyIALHUIO - BEIOpOC
MEIMaTOPOB BOCIIAIIEHUS U3 I'PaHyJl B HAPY)KHYIO cpelly. DTH COCTUHEHNUS BBI3BIBAIOT MECTHOE PACIIMPEHHE KPOBEHOCHBIX
COCYJIOB ¥ TIOBBIIIEHHE TIPOHUIIAEMOCTH UX CTEHOK (popmupyeTcst 0TEK), pa3ipaxkaloT HepBHbIE OKOHYaHHUS (BO3HUKAIOT
3yx ¥ 60JIB), a TaK)Ke MOBBIMIAIOT 00Pa30BaHNE CIM3U B JBIXATENBHBIX MyTsX. [103TOMY cHMITOMaMH aJuIeprHYecKOM
peaKIy MOTYT SIBJISATHCS TAKXKE YMXaHHE U HACMOPK.

TyuHBIe KIETKH Takxke MpoayupyroT [L-4 u -5. IL-5 ¢ TOKOM KpoBH MOTIaaeT B KPACHBIH KOCTHBIH MO3T U CTUMYJIHPYET
oOpazoBaHue 303UHOPUIOB, a IL-4 akTHBHPYET 303MHO(UIIBI, MONABIINE B OYar aJUICPIrHYECKOH peaKInu. AKTHBAIHS
503MHO(UIIOB 3aITyCKAET X CEKPETOPHYIO JIETPAaHYIIALHIO, B X0JIe KOTOPOH BBIJICIISIOTCS BEIIECTBA, HAIIPABJICHHbIE HA
YHHYTOXXCHHUE NATOreHOB (OaKTepHii, MPOCTEHIINX, TeJIbMUHTOB), HO BMECTE C TEM pa3pylLIaloNiie TKaHH CaMOro
OpraHM3Ma, YTO IPUBOJIUT K YCYTYOJICHUIO HEIPUATHBIX CUMIITOMOB aJUIeprud. B ciiyyae HEKOTOPHIX 3a00IeBaHUM,
HarpuMmep, OPOHXUAIBHOMN aCTMBbI, aKTUBHBIE Y03MHO(IIIBI OCTAIOTCS B TKaHSIX JI0Jroe Bpems. B pesynbrare
aJIepruyueckas peakiys nepexonuT B XPOHUYECKYI0 (JOPMY U MOXKET JJIUTHCS B TEUEHHE MHOTHUX MECSIIEB U JaXe JIeT.
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Puc. 2. Bropuunblii KOHTAKT ajljlepreHa ¢ ”MMMYHHoO# cuctemoi. [Tosicnenns B Tekcre. IL — interleukin (uHTEpnelKuH).
B kastcoom u3 npueedénnvix nusxice 3aoanuii evioepume BCE npasunvhvie eapuanmot omeema. Kascowviit omeem
3anumiume é CneyuaIbHO 0MeEeOeHHoe noJjie 8 6ude nOC1e008amenbHOCmu 0yKe 8 anhagumnom nopaoke 6e3 3HaKoe
npenunanus u npooenoe (pezucmp He 6axicen).

1. ITpoananu3upyiite ¢pparmMent 1 u pucyHok 1 u BbIGepUTe BepHbIE YTBEPKICHHUS.

a. AJUlepreH MpOHUKAeT BHYTPh aHTHTCHIIPE3CHTUPYIOMIEH KICTKU ITyTEM SHIOIUTO3A.

b. Hpouecc MPE3CHTANY aHTHUI'CHA BCCTAa MMPOHUCXOAUT B KPOBSIHOM PYCIJIC.
c. KonrakT ¢ aHTI/IFeHHpe3eHTprIOH.[€I>'I KJICTKOM AKTHUBHUPYCT T'XGJ’IHSPBI, KOTOPbIC HAYNHAKOT BBIpa6aTBIBaTB AHTHUTCIIA.

d. Ha MemOpaHe Ty4HBIX KJIETOK 1 HEKOTOPBIX JICHKOLIMTOB KPOBH HMEIOTCS PELICITOPBI, KOTOPHIEC CBSI3BIBAIOT
UMMYHOTJI00YIMHBI Kiacca E.

Ortser: [K]

2. Ilpoananusupyiite ¢pparmvent 1 u pucynok 1. Ha ocHoBanum npensioxkenHoii nHpopManuu u co0CTBEHHBIX
3HaHMii BbIOepHUTe BepHbIe YTBEP KIeHHs, XapaKTepu3ylolne aHTHTeJa.

a. AHTUTENa cieqU(UYHO CBA3BIBAIOTCS C TEM aHTHUTEHOM, KOTOPBIH BBI3BaJ MX 00pa3oBaHue.

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

c. CHHTE3 aHTUTENl HAYMHAETCS ¢ TPAHCKPUIIIIMH COOTBETCTBYIOLINX I€HOB.

d. Bce anturena xiacca IgE mo cTpyKkType MOTHOCTBIO HASHTHYHEI APYT APYTY.

Ortser: [1]

3. Ha ocHOBaHHM MH(}OPMALNH, H3/I0KeHHOI BO ()parmMeHTe 1, U COOCTBEeHHBIX 3HAHNUI BbIOEPUTE 00BEKTHI,
KOMIIOHEHTBI KOTOPBIX MOTYT OBITh aJJIEPreHAMH.

a. Ko3be Moioxo.

b. IMuenunslil MEL.

c. ITbutbia COCHBI.

d. 3MeuHsli s

Ortser: [mM]

4. Tlpoananau3upyiiTe parMeHT 2 U PUCYHOK 2 U BbIOEPUTE BepHbIEe YTBEPKICHHS.

a. CexpeTopHas AerpaHysIMs TyYHBIX KJIETOK 3aIlyCKaeTcs, KOTAa alJIepreH CBSI3bIBAeTCsl OHOBPEMEHHO C ABYMs
coceqHUMU Monekynamu IgE.

b. KoMITOHEHTBI CEKPETOPHBIX IpaHy 6a30(pHII0B BBI3BIBAIOT OTEKH, 3y U IIOKPACHEHHE.

C. HHTCpJ’ICﬁKHHLI 4n 5, BBIACISICMBIC TYYHBIMU KJICTKAMU, CTUMYJIHUPYIOT 06pa30BaHI/Ie SPUTPOLUTOB B KPACHOM KOCTHOM
MO3re.

d. Bee BemiecTBa, BBIICISEMBIE PH CEKPETOPHON JACTPAHYIISIIIAN 03UHO(UIOB, TOKCHYHBI TOJIBKO JIJIsI TATOT€ HHBIX
OpPTaHU3MOB.

Ortser: [n]



5. Ha ocHoBaHuM npensioxkeHHoOH MH(pOPMAIMH H cOOCTBEHHBIX 3HAHUIT BbI0EPHTe NMpouecchl H MPU3HAKH, KOTOPbIe
XapaKTepPHbI KaK /1 BOCNAJIEHHUS], TAK U JJIs a/VIepru4ecKoii peakuuu.
a. Murpanust IMMYHHBIX KJIETOK U3 KPOBSHOTO pyciia B TKaHH.

b. Ilepenaua curHamoOB P MOMOIIN IUTOKUHOB.

c. [Ipoxykust UMMYHOTIIOOYIIHHOB.

d. Bonpmras ObICTPOTa ¥ HHTEHCHBHOCTH BTOPHYHOTO IMMYHHOTO OTBETA 10 CPABHEHHIO C IIEPBUYHBIM.

Ortser: [0]

Bb10OpaHHbIil 0TBET:

Brumamenvno npouumaiime npeonoiicennsie GpacmMenmsl meKcma u paccmompume pucynKu, 3
®parment 1. Anseprus (peakuusi THNEPYYBCTBUTENLHOCTH HeMeiieHHoro Tuna, F'HT) — nar
MMMYHHOH CHCTEMBI Ha TOBTOPHOE MOMalaHie HEKOTOPOTro BelecTBa (aJulepreHa) B OpraHusM. AJL
BEIIIECTBO, IPOHUKHOBEHNE KOTOPOTO B OPTaHM3M BBI3bIBAET UMMYHHBIH OTBET M BBIPaOOTKY CIieln
aJUIEPTeHBI Yallle BCETO MIPEACTABIIOT CO00 OEIKH M TIIMKONPOTEHHBI, HO MOTYT HMETh IPaKTHIEC
1 CeKperyst n30BITOYHOT0 KonmuecTBa nmmMyHornooynuHa E (IgE).

PaccmoTpuM peakiiinio IMMYHHOM CHCTEMBI Ha ajIepreH OeTKOBOH MPUPOABL. I1epBhIi KOHTAKT UM
BHauase ayiepred MpoOHMUKAET MO AMUTEIUH CIU3UCTOH 000JI04KH pTa, HOCA, OPOHXOB HMIIH JKEITy I
knetkoit (AIIK), Hanpumep, makpodarom mmu neHApuTHOH Kietkoil. Baytpu AIIK Genku amteprer
MIOBEPXHOCTH KJIETKH B KOMILJIEKCE CO criennanbHbIMU Oenkamu. Takum obpazom, AITK «rxemoHCTpY
MIPOUCXOUT Mpe3eHTauus antureHa. C BoICTaBlIeHHBIM Ha ToBepXHOCTH AIIK aHTUreHHBIM MEeMT
XEJIMepoM, MM OMOIIHUKOM. T-Xemrnep akTHBUPYETCsl U HAUMHAET BIpa0aThIBaTh IMTOKUHBI — CH
MMMYHHBIX KJeToK. B wactHocTu, T-xenneps! BoipabarbiBatoT unTepieiikuns (IL) 4, 10 u 13, xoto]
HauMHAIOT cUHTe3upoBaTh IgE, cienuduyeckyn pacnosHaronye gaHHbIi autepren. Monekyib IgE «
MIPUCYTCTBYIOUINX B COETUHUTEIBHBIX TKAHSIX, a TaKkke 0a30(hUIIOB — IEHKOLIUTOB, KOTOPBIE OOBIYH
WIN aJUIEPTUYECKON peaKkny.

{1 Awrepeen
Dnurenuit
| @ [ I @ i e O CIM3HCTOI
l 000104KH
V4 ": . : ’k
2 \' ATIK J —_——
/ : Y
Mpesenrauns . ° ° . Tyunas
AHTHIEHA Xy ‘ . . ® KieTka
/l-/o @ = /
273
\

B-numdount
T-xennep

Puc. 1. IlepBrnuHbIii KOHTAKT aJjliepreHa ¢ HIMMYHHOIi cuctemoii. IToscuenns B Texcre. AIIK — ¢
(ummyHornooOynuH kiacca E); IL — interleukin (uHTEepneiikun).

®parment 2. [IoBTOpHOE MONa1aHNE aJuIepreHa B OPraHn3M BBI3BIBACT PE3KUI U MOIIHBIA UMMYHE
6a30(HIIOB Paclo3HAIOT U CBA3BIBAIOT aiiepreH. [Ipu aTom Mmexay cocennnmu IgE oOpasyrores mey
HAXOJATCS] CEKPETOPHBIE TPaHYIIbI, COAEPIKALINE BEIIECTBA-MEIUATOPbl BOCIIATUTENBHBIX U alIepr]
OOpazoBaHue NepeKPECTHBIX CIIMBOK 3aITyCKAET CeKPeTOPHYIO AerPaHy.IAIMIO - BHIOPOC MEANaTo
BBI3BIBAIOT MECTHOE PACIIMPEHUE KPOBEHOCHBIX COCYOB M MOBBIIIEHHE IPOHULIAEMOCTH UX CTEHOK
3yz ¥ 60JIB), a TaK)Ke MOBHIMIAIOT 00pa30BaHNE CIIM3H B JIBIXAaTEIBHBIX MyTsAX. [lo3TOMy cuMnToMam
HACMOPK.

Tyunble KIeTKH Takke mpoayupyoT IL-4 u -5. IL-5 ¢ TokoM KpoBH MmomagaeT B KPaCHBIH KOCTHBIH
503MHO(IIIBI, TIONABIINE B OYar alIeprHYecKoi peakiiu. AKTUBAINS Y03MHO(HUIIOB 3aIyCKAeT HX (
HaTpaBJICHHBIC HA YHUYTO)KEHHUE MTATOT€HOB (OaKTePHii, MPOCTEHIINX, TeTEMUHTORB), HO BMECTE C T€
yCYTyOJICHHIO HETIPUATHBIX CHMIITOMOB aJUIepriH. B cirydae HeKOTOpHIX 3a00eBaHMiA, HAIPUMED,
Joaroe BpeMs. B pesynprare auiepruiyeckas peakuus IepexoIuT B XPOHUIECKYI0 (OPMY B MOXKET
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Puc. 2. Bropu4Hblii KOHTAKT aJjljiepreHa ¢ HMMYHHOIi cucremoii. [Toscaenns B Texcre. IL — inte
B kasicoom u3 npueedénnvix nusxce zaoanuit evioepume BCE npasunsnsie éapuanmel omeema. |
nocnedosamenvHocmu 6yKe é aighagumnom nopsaoke 6e3 3HAKO8 NPENUHAHUA U PODHeN0e (Pezu
1. Ilpoananu3upyiite ¢pparmMent 1 u pucyHok 1 u BbIGepHTe BepHbIE YTBEPKIECHHUSI.

a. AnyiepreH NpoOHUKAeT BHYTPb aHTUT€HIIPE3EHTUPYIONICH KICTKH MyTEM 3HJOLUTO3A.

b. [Ipouecc npe3eHTal Ul aHTUTeHA BCET/1a IPOMCXOANUT B KPOBSIHOM pycCIIe.

c. KoHTaKT ¢ aHTUreHIpe3eHTUPYIoUIeH KIeTKOH aKTUBUPYET T-Xemnnepsl, KOTOPbIe HAYMHAIOT BBID:
d. Ha memOpaHe Ty4HBIX KJIETOK U HEKOTOPBIX JICHKOIIUTOB KPOBU UMEIOTCS PELIEIITOPBI, KOTOPBIE C
Ortser: " ad

2. IIpoananu3upyiite ¢pparment 1 u pucynok 1. Ha ocHoBanuu nmpenioxKeHHOi nHpopManun

XapakTepu3ylolie aHTUTeJIa.

a. AHTHTENa CIeM(UIHO CBSI3BIBAIOTCS C TEM aHTUI'€HOM, KOTOPBIH BBI3BAJI HX 00pa3oBaHUE.

b. Curnanom 1 BBIpaOOTKH aHTUTET MOTYT CIIY>KHTh HHTEPIICHKHIHBL.

c. CuHTE3 aHTHUTENl HAYWHAETCS C TPAHCKPHUIIIINI COOTBETCTBYIOIINX I'€HOB.

d. Bce anrurena kiacca IgE no cTpykType HONHOCTBIO WAGHTUYHBI IPYT APYTY.

Orger: "4 abc

3. Ha ocHoBaHnum nH(popManuu, n3J10:KeHHOI Bo (hparmenTe 1, n codbcTBEeHHBIX 3HAHMIT BbIOEP
a. Ko3be Moroxo.

b. [Tuenuuplii MEN.

c. [TbutbIia cocHsl.

d. 3MeuHBIN A1,

Ortser: " abcd

4. Tlpoananau3upyiiTe pparMeHT 2 U PUCYHOK 2 U BbIOEPUTE BepHbIE YTBEPKICHNS.

a. CereTOpHaﬂ JCTpanyJIuAa TYYHBIX KIIETOK 3aIlyCKAaCTCA, KOrJga alJICPTEeH CBA3BIBACTCA OTHOBPE
b. KoMIOHEHTHI CeKpeTOPHBIX IpaHy 6a30(hHUII0B BEI3BIBAIOT OTEKH, 3y U IOKPACHEHHE.

c. nTepneiikunsl 4 u 5, BIIEIsIEMbIE TYYHBIMH KJIETKAMH, CTUMYJIHPYIOT 00pa30BaHUE APUTPOIINT
d. Bce BemecTBa, BRIACTSIEMBIE TTPH CEKPETOPHOM ETPaHYIIALNHN 03HHO(PHIOB, TOKCHIHBI TOJIBKO )
Ortser: " ab

5. Ha ocHoBaHNM npeas1oKeHHOH NH(POPMANMH U COOCTBEHHBIX 3HAHUI BHIOEPHTE NMPOLECCHI |

IJIS1 AJUIEPrHYeCcKoil peakiuu.
a. Murpanus IMMYHHBIX KJIETOK M3 KPOBSIHOTO pycia B TKAHH.



b. [lepenaua curHanoB Npy NOMOIIM IIUTOKUHOB.
c. [Ipoaykiust ”UMMYHOTJIOO0YJIMHOB.

d. Bénpmas 6I>ICTpOTa 1 UHTCHCUBHOCTH BTOPUYHOT'O UMMYHHOI'O OTBE€TA IO CPABHCHHIO C IICPBUYH

Otser: & ab
MeToa OLIEHKH IIpaBuibHbIe 0TBETHI AJs1: k
Tounoe coomsemcmeue ad
MeToa OLIEHKH IIpaBuibHbIe 0TBETHI 1J1: 1
Tounoe coomeemcmeue abc
MeTox OLeHKH IlpaBUJILHBIE OTBETHI AJIsI: M
Tounoe coomeemcmeue abcd
MeTo/a OLIEHKH IIpaBujibHbIE OTBETHI AJIs1: N
Tounoe coomsemcmsue ab
MeTo/a OLleHKH IIpaBubHBIE OTBETHI 1JISA: O
Tounoe coomeemcmeue abcd

8
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BOMPOC 12: OTBET, OTPAHMUYEHHbBIA NO ANVHE

Pewume 3a0auy no zenemuxe, 3anuca¢ KpamKue omeemusl 6 CneyuaibHo 0meedénHoe noue.

K Hanboinee pacnpocTpaHeHHBIM XPOMOCOMHBIM aHOMAJIMSM Y YeJIOBEKa OTHOCUTCSI CHHPOM JIBOHHOM Y -XpOMOCOMBI
(Hannuue nunIHe# Y-XpoMocoMbl y Myk4HHbL; XYY). JIfoan cOOTBETCTBYIONIETO T€HOTHIIA UMEIOT OIPE/ICIICHHbIE
(eHoTHIIMYUECKHE OCOOCHHOCTH, HO ITPX 3TOM IICUXHUECKH IOJHOLECHHBI ¥ BITOJHE IJI010BUTHL. Kakoii Oblia Obl
BEPOSITHOCTD POKACHHS JOUYKH C HOPMAIBHBIM XPOMOCOMHBIM HA0OpPOM y CYTPY>KECKO# Napsbl, TJe MaTh UMEET
HOpMaJIbHBII T€HTOTHII, a OTel| UMeeT reHoTuM XY Y, IpU YCIOBUH, YTO JIB€ Y -XpPOMOCOMBI BCET1a pacXosATCs B
Meii03€e K pa3HbIM MoJirocam?

1. Ykaxute TeHOTUIIBI TaMeT, KOTOPbIE MOTJIA ObI BOSHUKHYTH y OTIA (C Y9€TOM UX COOTHOILICHHS).

2. Hanmmwte TeHOTHUIBI 3UTOT, KOTOPBIE MOTIIH ObI BOSHUKHYTH Y JaHHON CYHPYKECKOH mapsl (C y4eToM HX



COOTHOILICHUS).

3. Onpenenute 100 HOPMAIHHBIX )KEHCKUX 3UTOT CPEIN BCEX BO3ZMOXKHBIX Y TAaHHOH CympyKecKoi mapsl (B %).

Hannsiii otBet: 1. Orerm: XYY

T'amers! otia: 1XY:1Y

2. 3urotel: 1XXY:1XY

3.V atoli mapsl He OyzeT aeBouek Boooure. 0%

Bepnsiit orBer  [OTcyTcTBYeT]

BOMPOC 13:

v

COOTBETCTBMUE

5
u3 5 6ajl10B

PaccMotpute Tabuuily, B KOTOPOI MPEACTaBICHBI Pa3IMYHbIC 3JIEMEHTBI OPraHu3Ma 4esIoBeKa, U MPOUYnTanTe
MIpUBEEHHBIEC HIDKE XapaKTEPUCTUKHU. Y CTAaHOBUTE OJHO3HAYHOE COOTBETCTBHE MEXy Ha3BaHISAMMU AJIEMEHTOB B
TabJIHUIIEe U UX OMUCAHUAMHE (KaxXJI0M suelike TaOIUIbl JOIKHO COOTBETCTBOBAThH TOJIBKO OJHO OIMMCAHUE).

TTanouzar
DotopeusnToper —
Konboua
BonockoBBIS KISTEL
Peuentope: MexaHopeuenTops CYXOXIUIBHEIE OPraHE!
Peuentope! pactazenna
bonepnie peuenTops!
NeMopeLenTopEL
Bomnpoc

BunonsMeHEHHbIE SIUTENNANbHbIE KIETKH, KaX/as U3 KOTOPBIX HECET
JKECTKHME UyBCTBUTENbHbIE PeCHUUKU. OJJTHU BOCIIPUHUMAIOT 3BYKOBBIE
CTUMYJIBL, @ IPYTUE pearupyroT Ha N3MEHEHUE NI0JIOKEHUS Tella B

MIPOCTPAHCTBE.

IpencraBnstoT co00i BUION3MEHEHHBIC YYBCTBUTEIBHBIC HEHPOHEL.
CHGHI/Iq)I/IquKI/IM pa3)1pa)KI/ITeneM JUId HUX SABJIAKOTCA
3HeKTpOMaFHI/ITHBIe BOJIHBI. 3Haqe1-m;1 JJIMH BOJIH l'IpI/I 3TOM HaAXOOATCS
B nuamna3zoHe okoi0 400 — 750 um.

[IpaBunsHOE
COOTBETCTBHE

4 2.

BonockoBrsle KIIETKH

_-'I 1.

doTopenenTopsl

ﬂaHHOG COOTBETCTBHUEC

_o-'l 2.

BonockoBbie KIeTKH

1.

®doTropenenTopsl



BOMPOC 14:

IIpencraBnstor co6oit cBOOOIHBIE HEPBHBIC OKOHUAHUS. [Ipupoaa
BOCTIPHHAMAEMOT'0 MU Pa3IpaXXUTENs MOKET OBITh pa3HOU
(MeXaHU9eCKOW, XMMHIECKOH, TETUIOBOH ), OJTHAKO BO BCEX CIIydasx
OHHU aKTHBHUPYIOTCS TOJBKO TOTa, KOTJ]a CTUMYJT IIPEBhIIACT
onpenenéHubIi mopor. COOTBETCTBYIOUIHUE ONYIIICHUS UTPAIOT
BaXXKHYIO POJIb, IOCKOJBKY CUTHAIU3UPYIOT O BO3MOXKHBIX HITH YK€
BO3HUKIIUX MTOBPEKICHHUAX B TKAHAX OpraHU3Ma.

Crienanu3upoBaHHbIE YYBCTBUTEIbHbBIE HEHPOHBI, KOTOPHIE B
0O0JIBIIOM KOJIMYECTBE MPUCYTCTBYIOT LIEHTPAJIBHOW YaCTH BHYTpEHHEH
0001049KH r11a3a. B 3aBUCHMOCTH OT THIA, BOCIIPUHUMAIOT U3ITyYeHHE
Pa3NIUYHOrO CHEKTPANIbHOIO JUANa30Ha.

OTHOCATCA K TponpHoperientopaM. PearupyroTt Ha HaTsDKEHHE,
BO3HHUKAIOIIEE IPH COKPAIICHUH WM PAcCIaOICHUH MBIIIIBI.

Crnenmanu3upoBaHHbIC YyBCTBUTENIBHBIE HEHPOHBI, KOTOPHIE B
0O0JIBIIOM KOJIMYECTBE MPUCYTCTBYIOT Ha Mepudepry BHYTPEHHEH
000JIOYKH I71a3a. BocpuHUMAaOT HHTEHCHBHOCTD OCBEILICHUS U
OTBEYAIOT 32 CyMEPEYHOE 3PCHUE.

DTH CTPYKTYPBI pa3HOOOPA3HEI [0 CBOEMY CTPOCHHIO M JIOKATN3AIIHH.
PearupyioTr Ha TaKHe CTUMYJIbI, KaK MPUKOCHOBEHHE, TABIICHHUE,
pacTsHKCHUE WIIH KOJICOaHus.

Crneunduyeckne CTpyKTyphl, KOTOPbIE BOCTIPHHUMAIOT Pa3INdHbIC
CUTHAJIbl U3 OKPYIKAIOLIEH cpelibl WIK U3 BHYTPEHHEU Cpe/ibl
OpraHu3Ma M peoOpas3yroT AT CUTHAIIBI B HEPBHBIE UMITYJIBCHI.

CrumynaMH A7 BCEX 3TUX YyBCTBHUTENBHBIX CTPYKTYP SIBISIOTCS
MOJIEKYJIbl XMMUYECKUX BEILLECTB.

OTHOCSTCA K HHTEpOpeLenTopaM. AKTUBHPYIOTCS BO BpeMs B/I0Xa,
KOTJla yBeJIN4KBaeTCst 00BEM IpyIHON MOMOCTH. CUTHAIIBI OT 9THX
YYBCTBUTEJIbHBIX CTPYKTYP AKTUBUPYIOT LEHTP TOJIOBHOIO MO3Ia,
KOTOPBIN 3aIyCKaeT BBIIOX.

3CCE

_-'I 7-

Bonesbie perienTopbl

4 6.

Konbouku

45,

CyXO0XUJIbHbIE
oprassl ['onbaxu

MexaHOopenenTopsl

_o-'l 8.

PeuenTopsl

_o-'l 3.

XeMopeenTopsl

410.

PeuenTopsl
pacTsHKeHHS
OpoHXOB

7.

Bonessie penentopbl

4 6.

Konbouku

45,

CyXO0XUJIbHbIE
oprassl ['onbaxu

A4,

ITanouku

_o-'l 9.

MexaHopenenTops

_o-'l 8.

PeuenTopsl

_o-'l 3.

XeMoperenTopsl

410.
PeuenTopsl

pacTsHKEeHHS
OpoHXOB
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Maiite pa3BEpHyYTHII OTBET Ha Bompoc. Bona, kak cpena oOMTaHMsI, UMEET psii OCOOCHHOCTEH, K KOTOPBIM B XOJI€
SBOJIIOLMH PUCTIOCOOMITICEH BCE BOJHBIE OpraHn3mbl. Hanpumep, y ppid copMupoBascs yHUKaIbHBIH KOMIUIEKC
OpTaHOB YYBCTB, KOTOPHIN IIO3BOJIET UM HOIYYaTh TOJTHOIEHHYIO0 HHPOPMALNIO 00 OKPYXKAOMIeH cpeae u, mpu
HEOOXOIMMOCTH, PearnpoBaTh Ha N3MEHEHNs ee mapameTpoB. Kakne opransl uyBcTB pbid Bam m3BecTHBI?
OxapakTepu3yiiTe 0COOEHHOCTH 3TUX OPTAaHOB, CBSI3aHHBIE C BOJHON CpeIoil 0OnTaHMUS.

JlaHHbBIN - IJ1a3a: KOJOOYKHU U MaJIOUKH

OTBET!

- OpraHbl BKyCa: KJICTKHU BKYCOBBI3 IIOYCK SA3bIKa CITOCOOHBI pearupoBaTtb U pa3jinyaTb pa3HbIC BCUICCTBA

- OpraHbl OOOHSIHUS: ﬂBOﬁHaH HO34pA, (l)yHKIII/IOHI/IpyIOHIaSI 3a CUCT CKBO3HOI'O IIOTOKA MPU ABUIKECHHUN



PBIOBI

- OOKOBAasl IMHUS: KJICTKH HEBPOMACTHI BBIICIISIOT CIIM3b, IOMOTAIOT PhI0aM BOCIIPHHUMATH JABIKCHHE U
BHOpAIMH BOJIBI

- MEXaHOPEIENTOPHI, pEarupyIoIie Ha MEXaHNIECKOE pa3pakeHNe TIOKPOBOB
- OpTaHbl PaBHOBECHSI- TIOJIYKPYXKHBIE KaHABI, TIO3BOJIIFOT Pa3INdaTh YCKOPEHHE B IPOCTPAHCTBE.
- KOMIUIEKC BHYTPEHHETO yXa CBSI3aHHBIH C BO3AYIIHBIM ITy3bIPEM

- OpTaHbl TEPMOPELETIIINH

BepHnsrii [OtcyrerByer]
OTBET

5
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BOMNMPOC 15: 3CCE

Brumamenovno paccmompunie puCyHoK U 6blnojiHume 3a0aHu,<z, UCnoIb3ysi omeedénnoe norne.

3oHa MOHOKYJISIPHOTO
3penus

30Ha OHHOKYJISIPHOTO
3peHust

Caenast 30na

1. PaccmoTpuTe n300pa’keHNs YepPeroB IBYX COBPEMEHHBIX KUBOTHBIX (puc. A, B). YkaxunTe, K KakKuM Ki1accam 1
OTpsAaM OTHOCSTCS 3TH OPTaHU3MBL.

2. Tone 3penus (mosie 0630pa) — ITO MPOCTPAHCTBO, BCE TOYKH KOTOPOTO OJHOBPEMEHHO BHIHBI IJIA30M IIPH
HEMOJIBIKHOM B3TIsi7ie. OHO BKITIOYAET B ce0sl 4 30HBI: JBE 30HBI MOHOKYJIIPHOTO 3pEHUS (TOYKH MPOCTPAHCTBA,
BHJIUMBIE TOJILKO OJTHUM TJIa30M), 30HY OMHOKYJISIPHOTO 3peHMs (TOYKH MPOCTPAHCTBA, BUAUMbBIC OJTHOBPEMEHHO JIBYMS
ri1a3aMu) u ciemyto 30Hy. [Ton mudpamu 1 u 2 mpecTaBiIeHbl CXeMaTHYECKIE N300paKEHUS TIOJICH 3PCHUS,
XapaKTePHBIX JUIS Pa3HBIX )KUBOTHBIX. [IpoaHamu3upyiiTe CTpoeHUE YepernoB Ha pucyHKax A u b u ycraHOBHTE, Kakoe



13 NpeACTaBICHHBIX moJjein 3PCHUS XapaKTECPHO IJid ) KUBOTHOI'O A u xxuBoTHOrO b.

3. Oxapaktepu3yiTe IKOJOTHUECKHIE PEUMYIIECTBA U HEIOCTATKH MOoJieH 3peHust 1 1 2 [yist pa3iuvHbIX KUBOTHBIX.

Haunbiii 1) A gepern- kimacc ntuisl, oTpsag CoBooOpa3HbIe
OTBET:
b uepen - knace ntunpl, otpsa [lnacTuHUaTOKIOBEIE

2) A-2,B-1

3) 1 mone 3penusi- nomoraeT 0003peBarth 00JbIIe BOKPYT ce0sl (IPEMMYIIECTBO), HO CJIOXKHO ONPEAEITh
paccTosHue 10 00BbEKTOB U ONPEAENATh UX Ooliee TOUHOE METCO IoIokKeHHe (HenocTaTky). Takoe
TMIOJIO’KEHHUE TJ1a3 XapaKTEePHO VISl pACTUTENBHOSIHBIX U HACEKOMOSIAHBIX MTHII.

2 mone 3peHue - 0030p BOKPYT cedst ropa3zo MeHblIe (HEJ0CTaToOK), HO MOXHO 0oJiee TOYHO BBICIEKHUBATDH

0O0BEKTHI, OTIPENIENIATh TOYHO /IO HUX PAacCTOSHIE U BHIACTh KapTHHKY B 3D BHe (mpenmymiecTsa). 1o
XapaKTEePHO JUIS NITHL aKTUBHBIX XMIIIHIUKOB, KOTOPBIM HaJ0 BBICIC)KUBATH U JIOBUTH J0OBIY.

BepHnsrit [OtcyrcTByer]
OTBET
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BOMPOC 16: 3AMNPOC ®AWNMA

VYBaxkaeMblil y4aCTHUK!

J171st CBOETO CIIOKOWMCTBHS BBl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. Ckommmpyiite OTBETHI B (haiin word;

2. He 3a0ynpTe yka3aTh OJ0K 3aJaHUS U HOMEP BOMPOCa;

3. JIns coxpanenust Haxxmure "@aiin" - Coxpanuth kak - Kommstotep - O630p - Pabouwnii cTon - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "o0l1234567" - Briopats popmar PDF.

HU B KOEM CIIYUYAE HE YKA3BIBATH B HASBAHUM JOKYMEHTA NJIM B CAMOM JIOKYMEHTE ®UO!
7& OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pekomeHyem mpoayosmpoBath (aiii B 4aT MpoKTopy.

Jannerii oteet: 012002013.pdf
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https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.3/attempt/_425322_1/s/a1879251fabd4100b1b174a3534fa9f8_ol2002013.pdf?uploaded_filename=a1879251fabd4100b1b174a3534fa9f8_ol2002013.pdf

