
Pa0HHr 9Tan no 6Mon0rMM 

DMon0rM. 8 Knacc. OrpaHeHMe no BpeMe 120 MMHyT 

OpH 3 eripex #1155127 

Bi6epre OpMH HaM6onee ToHb, npaBMnIbH oTBeT M3 eTblp~x npe[OKeHHbIX. 

KocTb, npencTaBneHHa Ha pCyHKe, o6pa3oBaHa cpacraHMeM: 

0 nsin-1 KpeCTL.�OBblX n03BOHl<OB 

() Tlrurpy[Hix no380HKoB 

0 4eTb1pex nOS1CHl14HblX n03B0Hl<OB 

0 4eTb1pex KpeCTLJ,OBblX 11 OAHOro KOn4111<0BOro n03B0HKa 

3a peureHe 3apaw 1 6ann 



OpH M3 erpex #1155128 

Bi6epre O[MH HaM6onee ToHb, n1paBMnIbH oTBeT M3 eTblp~x npe[OKeHHbIX. 

B opraHM3Me enoBexa 6onbuue BcerO 9HeprMM 3anacaeTC B BM[e: 

0 KupoB 

0 [nuKoreHa 

0 KpaxMana 

0 [n0KO3bl 

3a peureHe 3apaw 1 6ann 



OpH M3 erIpex #1155129 

Bi6epre O[MH Hau6onee T O H ,  npaBMnIbHBi oTBeT M3 eTbIp~x npe[JOKeHHbIX. 

Ha bororpapsx npepcraBneHbl OeHb pa3HbIe KMBOTHe: [ByLIBeTHBIM mMTOXy 

Pitohi dichrous, y«acH ncrona3 Phyllobates terribilis, y« Choresine pulchra 

cMHeronoBa ppra Ifrita kowaldi. ¥ BCex TMX KMBOTHbX Be o6uMe epTbl: 

OHM O6MTaoT OyaHo AMepe copepKaT OMH M3 CaMbX CMepTenbHbIX 9/0B B 

MMpe 6aTpaxOTOKCMH. PaccMarpBan dororpadM M nOnb3y9Cb BaLMMM 

6MOOrMeCKMMM 3HaHMM Bbl6epMTe Ha6onee BepOTHoe o6CHeHMe MX 

[OBMTOCTM. 

0 

0 

0 

0 

[lo3BOHOHbIe KMBOTHBIe BbIpa6aTBiBaoT 6aTpaxoTOKCMH, TaK KaK wx o6uM npepo o6napan 

COOTBeTCTBVOLIMMM reHaMM, a KyK IIb~T KDOBB 9TMX KMBOTHBIX M HaKarnMBaeT TOT 9/. 

Jlucrona3 Bblpa6arbiBaeT 6aTpaxOTOKCMH, a OCTanbHbIe KMBOTHbIe IMTaOTC9 9TMMM aMbM6M9MM M 

HaKarMBaOT 9[. 

KyK BbIpa6aTBIBaeT 6aTpaxOTOKCMH, a OCTanbHbIe KMBOTHbIe IMTaOTC 9TMMM K/KaMM M 

HaKarnMBaT 9[l. 

Bce TM KMBOTHbe BB1pa6aTBIBaoT 91, TaK KaK wx o6uM npepox o6napan COOTBeTCTB/OLLIMMM 

reHaMM M BbIpa6aTblBan1 9TOT 9. 



33a peureHe 3apaw 1 6ann 

OpH M3 erbpex #1155130 

Bi6epre ogMH HaM6onee ToHb, npaBnbH oTBeT M3 eTblp~x npe[OKeHHbIX. 

B aKoM M3 npepnoeHiM BepHo yKa3aHbl 9neMeHTbl nOKpOBoB Tena eKa 

eBponecKoro? 

() [lepMa, Heoporosesaou nepMc M ero np01113BOAHble - B0/lOCbl Ill lllr/lbl. 

0 ,[],epMa, oporosesalOw,1111:i 3n111AepM111C Ill ero np01113B0AHble - TO/lbl<O lllr/lbl. 

0 ,[],epMa, oporosesalOw,1111:i 3n111AepM111C Ill ero np01113B0AHble - B0/lOCbl Ill lllr/lbl. 

0 ,[],epMa Ill ee np01113BOAHble - lllr/lbl, oporoBeBalOW,1111:i 3n111AepM111C Ill ero np01113BOAHble - B0/lOCbl. 

3a peureHe 3apaw 1 6ann 



OpH M3 erpex #1155131 

Bi6epre O[MH HaM6onee ToHb, n1 p a B M nI b H  oTBeT M3 eTblp~x npe[OKeHHbIX. 

KaKa MbLLLIa rOnOBbI CIIOCO6Ha Bbl3bIBaTb [IBMKeHMe HKHeM en0CT4? 

Llanas 

() Kearenas 

0 1na30ABL-1raTenbHaS1 

(_) Kpyrosaa wsruua pra 

3a peureHe 3apaw 1 6ann 



OpH M3 erIpex #1155132 

Bi6epre O[MH Hau6onee T O H ,  n p a B M nI b H B i  oTBeT M3 eTbIp~x npe[JOKeHHbIX. 

Ty KneTKy cnerKa I p [ a B M n M  I1OKpOBHbIM CTeKn1OM pJ19 nyLue BM[IMMOCTM 

CTDyKTyp. E~ OpraHoMbl,  OTMeeHHbIe CTpenKaMM, MCr1orb3/OTC 

n1peMMyLIeCTBeHHO [J1: 

0 Bb1BeAeHV1s:I a30TVICTblX npOAYl<TOB pacw,enneHVls:I 6en1<0B VI Hy1<neV1HOBblX l<VICnOT. 

(_) Ilepesap»BaHun nu1. 

() BBBeneHn w36rTKa Bon8I. 

() XpaHeHn HacnencTeHHo MHpopMau. 

3a peureHe 3apaw 1 6ann 



OpMH M3 erbipex #1155133 

Bi6epTre O[MH HaM6onee T O H ,  I1 p a B M T b H B  oTBeT M3 eTblp~x npe[nOKeHHbIX. 

leM 3o6pa~HHoe KMBOTHoe oTMaeTc oT npepcTaBTene 6OnBLLIMHCTBa BM[,OB, 

OTHOCLLIMXC K TOMy Ke Tin1y? 

() H a n e  urynaneu 

0 Ha111114111eM CTpeKaTe/lbHblX l<lleT0K. 

() O6wraweM s npecHIx Bo1ax. 

0 OTCYTCTBll1eM B )1<1113HeHH0M U,IIIK/le CTaAl-1111 cso60AHOn/laBa10w,ei::i MeAY3bl. 

3a peureHe 3apauw 1 6ann 



OpH M3 erpex 1 #1155134 1  

Bi6epMre O[MH HaM6onee To9HIM, I1paBMJbHM oTBeT M3 eTIp~x npenoKeHHbIX. 

Kaoe 3a6oneBaHe enoBeKa Bbl3bIBaOT BMpyC? 

0 Man9pus 

0 Muo3 

0 [enBMMHTO3 

0 Berp9HKa 

3a peureHe 3apaw 1 6ann 



OpH M3 erIpex #1155135 

Bi6epre O[MH Hau6onee T O H ,  npaBMnIbHBi oTBeT M3 eTbIp~x npe[JOKeHHbIX. 

TM KMBOTHBIe o6napaoT papManbHo (nyeBon) cMMMeTpMe Tena, Tax KaK: 

0 

0 

0 

0 

OHM 9BJ0TC BHyTpeHHMMM napa3MTaMM [IpyrMX KMBOTHbIX M npMOOpenM BbIpOCTbI, 06neraouuiMe 

rMTaHMe. 

OHM BJ0TC 6 M 3 K M M M  DO[CTBeHHMKaM pacTeHM («300dMTaM») M I1O9TOM IIOXOKM Ha HMX. 

OHM Be[yT npMKpen1~HHBi 06pa3 KM3HM,  M TaKa cMMMeTpM cn10CO6CTByeT JIyLIeMy IIMTaHMO M 

3auuMTe. 

/Ax npep Ben n p p e n n ~ H H b i M  06pa3 KM3HM M I1pMO6peCTM TaKyO CMMMeTpMO. 

3a peureHe 3apaw 1 6ann 



OpH M3 erpex 1 #1155136 1  

Bi6epMre O[MH HaM6onee To9HIM, I1paBMJbHM oTBeT M3 eTIp~x npenoKeHHbIX. 

Bi6epMTe KMBOTHbIX, An KOTOpbIX XapaKrepHa pa36pocaHHo-y3n0Ba HepBHa 

cMcTeMa: 

0 be33y6Ka 

0 [lo«peso epBb 

0 Kye-yca 

0 bu ueneHb 

3a peureHe 3apaw 1 6ann 

Bi6op BceX nIpaBM/HIX OTBeTOB #1157730 

B aHHOM 3a[aHMM HeCKOKO BeDHBIX yTBepKAeHM (BO3MOKHO, OHO). Bbi6epwre 

BCe, KoTOpbIe Bbl cMTaere BepHbIMM, HO O6paTMTe BHMMaHMe, TO eCnM BI6paHO 

HeBepHoe yTBepK[eHMe MnM He BbI6paHO BepHoe, 6ann CHKaeTC. 

KneTKM MMMyHHOM cMCTeMI enOBeKa ocTaHaBMBaoT pa3BTMe 6axTepMamHo 

MHpeKLM 3a c~T: 

[] B i p a 6 o r  cneupMecx aHTM6MOT»KOB. 

f] D a r o u r o 3 a  naroreHos MaxpobaraMM. 

[] CBn3IBaHM 6axrepanbH»Ix KneroK aHTTenaMM. 

] Yuro«en 6axrep MOLIHbIM HepBHIM MMIy1bCOM. 

]] Y u r o « e H M  3apaeHHBx 6aKTepMMM KneTOK nMMdOLMTaMM. 

3a peureHe 3apaw 2 6anna 



Bi6op Bcex nIpaBM/HIX OTBeTOB [ n s 7 7 3 2 ]  

B  [aHHOM 3a[aHMM HeCKonbKo BepHbIX yTBepKIeHMM (BO3MOKHO, O[Ho). Bot6epre 

BCe, KOTOpbIe Bbl cMTaere BepHbIMM, HO O6paTMTe BHMMaHe, TO eCnM BB/6paHO 

HeBepHoe yTBepKgeHMe MM He BB/6paHO BepHoe, 6ann CHMKaeTC. 

B oTnMMe oT enoBeecKoi Cron1bl, y Me[Be[: 

[] Tl s r o 9 H a s  ocrb He cnyr Too onop. 

[] Kocr» nnocHsr He cnyxar To9Ko onopbi. 

[] Orcyrcrsyer cson crone. 

[] Tlanusr MMeor TonKo Ase banaHr. 

[] Her ocre npennocHt. 

3a peureHMe 3apaw 2 6anna 



Bi6op Bcex nIpaBM/HIX OTBeTOB [ m s 7 7 2 9 ]  

B  [aHHOM 3a[aHMM HeCKonbKO BepHbIX yTBepKIeHMM (BO3MOKHO, O[Ho). Bot6epre 

BCe, KOTOpbIe Bbl cMTaere BepHbIMM, HO O6paTMTe BHMMaHe, TO eCnM BB/6paHO 

HeBepHoe yTBepKgeHMe MM He BB/6paHO BepHoe, 6ann CHMKaeTC. 

Bi6epre pyHKLIM Con1Ho KMcnoTbI, CeKpeTMpyeMo B enygKe enoBeKa: 

[] Pas3Mnruaer nueBo KoMoK. 

[] [learyppyer 6en« nu. 

[] Co3pa~r cpeny pna pa6or pepMeHTa aMna3bl. 

[] OMcnser 6enK Ao aMMHoKMcnor. 

f] Y6Baer naroreHie 6arep s nue. 

3a peureHMe 3apaw 2 6anna 



Bi6op Bex IpaBMnbHIX OTBeTOB #1157726 

B aHHOM 3a[aHMM HeCKOnbKO BepHBIX yTBepKeHMM (BO3MOKHO, O[Ho). Bbr6epwre 

BCe, KOTOpbIe BI cMTaere BepHbIMM, HO O6paTMTe BHMMaHMe, TO eCnM BIpaHO 

HeBepHoe yTBepKgeHMe nM He BbI6paHO BepHoe, 6an CHKaeTC. 

[lanoKM enoBeecoro rna3a, B OT/MMe OT KOn6oeK: 

[] Conepar nrMer pononcMH. 

[] Orseuaor 3a cyMepeuHoe 3pee. 

[] Coeparca s cerare B 6onueM KonecrBe. 

[] CB3aHt cMHanTMecKMM KoHTaKTaMM c HepoHaMM. 

f] CoHueHTpMpoBaHsi B o6nacrw nroro nTHa. 

3a peureHe 3apaw 2 6anna 



Bi6op Bcex nIpaBM/HIX OTBeTOB 1  #1157725 1  

B [aHHOM 3a[aHMM HeCKonbKO BepHbIX yTBepKIeHMM (BO3MOKHO, O[Ho). Bot6epre 

BCe, KOTOpbIe Bbl cMTaere BepHbIMM, HO O6paTMTe BHMMaHe, TO eCnM BB/6paHO 

HeBepHoe yTBepKgeHMe MM He BB/6paHO BepHoe, 6ann CHMKaeTC. 

y pa3HbIX KMBOTHIX B CXO[HbIX /CJ1OBMX O6MTaHM MOT/T He3aBMCMMO 

pOpMMpOBaTbC KOHCTDVKTMBHo CXOKMe aHanorMHbIe opraHBi.  Kaxe M3 

nepeMCneHHbIX CTDVKTyp MMe0TC9 B [IbXaTebHbIX CMCTeMax Ka 6eCnO3BOHOHbIX, 

TaK M I1O3BOHOHbIX? 

D Tpaxen 

D HocoBa nonOCTb 

D fl~roe 

D Ka6pa 

D DpoHX 

3a peureHe 3apa 2 6anna 



Bi6op Bcex nIpaBM/HIX OTBeTOB 1  #1157724 1  

B [aHHOM 3a[aHMM HeCKonbKO BepHbIX yTBepKIeHMM (BO3MOKHO, O[Ho). Bot6epre 

BCe, KOTOpbIe Bbl cMTaere BepHbIMM, HO O6paTMTe BHMMaHe, TO eCnM BB/6paHO 

HeBepHoe yTBepKgeHMe MM He BB/6paHO BepHoe, 6ann CHMKaeTC. 

B aKX KneTOHbIX KOMnIapTMeHTaX pacnonoKeHbI 3neMeHTbI reHOMa JBrneHbl 

3en~Ho? 

D MTOXOHppMM 

D Pu60c0Mbl 

D Llronna3Ma 

D npo 

D XnoponnacTbl 

33a peureHe 3apa 2 6anna 

Bi6op Bcex npaBMn»HIX OTBeTOB 1  #1157723 1  

B aHHOM 3a[aHMM HeCKOKO BepHbIX yTBepKgeHM (BO3MOKHO, O[Ho). Bbi6epre 

BCe, KOTOpbIe Bbl CMTaere BepHbIMM, HO O6paTMTe BHMMaHMe, TO eCnM BB/6paHO 

HeBepHoe yTBepKgeHMe MnM He BB/6paHo BepHoe, 6ann CHMKaeTC. 

y BMpyCOB He 6BaeT: 

D Llronna3Mbl 

D [eHOB 

D npa 

D LleHTpMone 

D Muro3a 

3a peureHe 3apa9 2 6anna 



Bi6op Bcex nIpaBM/HIX OTBeTOB [ n s 7 7 2 2 ]  

B  [aHHOM 3a[aHMM HeCKonbKO BepHbIX yTBepKIeHMM (BO3MOKHO, O[Ho). Bot6epre 

BCe, KOTOpbIe Bbl cMTaere BepHbIMM, HO O6paTMTe BHMMaHe, TO eCnM BB/6paHO 

HeBepHoe yTBepKgeHMe MM He BB/6paHO BepHoe, 6ann CHMKaeTC. 

[pe MOKHO BCTpeTMTb OpTaHM3MBI TOTO BM[a MM MX DOCTBeHHMKOB M3 Toro Ke 

0Tena? 

[] [Ho rny6ox snag Mposoro oeaHa. 

) 2srpobwposaHHie sono~Ms. 

] B y r p e H H a  cpe[a opraHM3Ma TennoKpOBHbIX KMBOTHBIX. 

[] BnaxHse nosepxHocr can. 

f] TannoMsI n u a o s .  

3a peureHMe 3apaM 2 6anna 



Bi6op Bcex nIpaBM/HIX OTBeTOB [ m s 7 7 2 0 ]  

B  [aHHOM 3a[aHMM HeCKonbKO BepHbIX yTBepKIeHMM (BO3MOKHO, O[Ho). Bot6epre 

BCe, KOTOpbIe Bbl cMTaere BepHbIMM, HO O6paTMTe BHMMaHe, TO eCnM Bbl6paHO 

HeBepHoe yTBepKgeHMe MM He BB/6paHO BepHoe, 6ann CHMKaeTC. 

O6Ho peBoKa nonyaeT: 

[] OHaosoe onecrBo reHoB M oT MaMbl, 1-1 OT nanb1. 

[] Or MaMEI MeHsue reHos, eM or nan1. 

] O g H a K o B o e  KonMeCTBo xpoMocoM M OT MaMb nanbI, M oT narbI. 

[] OAHaxosoe onecTBo Moneyn [IHK or nan8I, M OT MaMBI. 

f] OTMaMI 6onBue reHoB, eM or narl. 

3a peureHMe 3apaw 2 6anna 



Bi6op Bcex nIpaBM/HIX OTBeTOB [ # n s 7 7 1 9 ]  

B  [aHHOM 3a[aHMM HeCKonbKo BepHbIX yTBepKIeHMM (BO3MOKHO, O[Ho). Bot6epre 

BCe, KOTOpbIe Bbl cMTaere BepHbIMM, HO O6paTMTe BHMMaHe, TO eCnM BB/6paHO 

HeBepHoe yTBepKgeHMe MM He BB/6paHO BepHoe, 6ann CHMKaeTC. 

Ha pcyHKe cxeMarMeCK Mo6paeHa MMKopM3a. BB6epTe BepHoe 

yTBepKpeHMe: 

() Ip6, M3o6paxeHHIM Ha pMcyHKe, OTHOCMTC K acKoMMueTaM 

() Tp6 yuacrByeT B BereTaTMBHOM pa3MHOKeHMM paCTeHM9 Kny6eHBKaMM 

() Tp6 nwraercn caxapaMM, nonyeHHIMM pacreHeM s pe3ynraTe boTocMHTe3a 

() Ip»6 napawrMpyer Ha pacre 3aMenser ero pocT 

0 1p1116 n111TaeTCSl TOnbKO MepTBblMIII Tl<aHSlMIII KOpHSl pacTeHIIISl 

3a peureHMe 3apaM 2 6anna 



Bi6op Bcex nIpaBM/HIX OTBeTOB [ #w n s 7 7 1 8 ]  

B  [aHHOM 3a[aHMM HeCKonbKO BepHbIX yTBepKIeHMM (BO3MOKHO, O[Ho). Bot6epre 

BCe, KOTOpbIe Bbl cMTaere BepHbIMM, HO O6paTMTe BHMMaHe, TO eCnM Bbl6paHO 

HeBepHoe yTBepKgeHMe MM He BB/6paHO BepHoe, 6ann CHMKaeTC. 

[lns pacTeH, Mo6paeHHorO Ha bororpadM, xapaKTepHbl cnepyouMe npM3HaK: 

[] On»nee np» noMou serpa. 

[] O n n o p o r B o p e H e  npM H a n n  KanenbHo-po BnarM. 

[] P a 3 w r e  ceMH s cTpo6nax Ha cneuan3poBaHH8Ix no6erax. 

[] Tlpeo6nanae cnopopMra B KM3HeHHoM uKne. 

f] O6oenon raMerodwr (3apocTro9). 

3a peureHMe 3apaw 2 6anna 



Bi6op Bcex nIpaBM/HIX OTBeTOB [ n s 7 7 1 7 ]  

B  [aHHOM 3a[aHMM HeCKonbKO BepHbIX yTBepKIeHMM (BO3MOKHO, O[Ho). Bot6epre 

BCe, KOTOpbIe Bbl cMTaere BepHbIMM, HO O6paTMTe BHMMaHe, TO eCnM Bbl6paHO 

HeBepHoe yTBepKgeHMe MM He BB/6paHO BepHoe, 6ann CHMKaeTC. 

Bi6epre mpaBMnbHO O6o3HaeHHbe Ha doTorpad neMeHTbI CTpoeHM OpraHa 

pacTeHM: 

D 1 -  pnoMa 

D 2 -  9nMepMa 

D 3-cocyg KcMneMbl 

D 4-nepMuMKr 

D 5 -  yCTbMue 

3a peureHMe 3apaw 2 6anna 



Bi6op Bcex nIpaBM/HIX OTBeTOB [ # n 5 7 7 1 6 ]  

B  [aHHOM 3a[aHMM HeCKonbKo BepHbIX yTBepKIeHMM (BO3MOKHO, O[Ho). Bot6epre 

BCe, KOTOpbIe Bbl cMTaere BepHbIMM, HO O6paTMTe BHMMaHe, TO eCnM BB/6paHO 

HeBepHoe yTBepKgeHMe MM He BB/6paHO BepHoe, 6ann CHMKaeTC. 

Ha pMcyHKe 3o6pa~H xopouo M3BecTHB BaM nnop. ls3 nepeMcneHHbIX 

pacreHM y K a r e  Te, KOTOpble o6napaoT TaKM Ke Tn1OM n1no[a: 

D LLlenK0Bua 

D Asa 

D [pyua 

D Myu1Myna 

D Hep~Myxa 

3a peureHMe 3apaM 2 6anna 

d %  



Bi6op Bcex nIpaBM/HIX OTBeTOB 1  #1157715 1  

B [aHHOM 3a[aHMM HeCKonbKO BepHbIX yTBepKIeHMM (BO3MOKHO, O[Ho). Bot6epre 

BCe, KOTOpbIe Bbl cMTaere BepHbIMM, HO O6paTMTe BHMMaHe, TO eCnM BB/6paHO 

HeBepHoe yTBepKgeHMe MM He BB/6paHO BepHoe, 6ann CHMKaeTC. 

/lg nepeMCneHHbIX paCTeHMM TpaBHMCTbIMM BJ1OTC9: 

D DaHaH 

D AKTMHM,[IM9 (KMB») 

D Maro 

D ABoKano 

D AHaHac 

3a peureHMe 3apaw 2 6anna 



YcraHoBTe npaBMJIbHyo nocnepoBaTeJTbHOCTL #1157540 

B KaKgoM pOr7yCKe M3 Bbl/7agaouero crMCKa b/6epMTe O[MH BepHb OTBeT. 

[l p M  MexaHMeCKoM Bo3/eMCTBMM Ha MBILLIy, Han1pMMep npM y[ape 

HeBDOIOTMeCKMM MOJIOTOKOM n1O CB93Ke, 3anycKaercs pepneKC paCT9eHM9. 

/craHoBTe nocne0BaTeJbHoCTb co6BIT npM 3anyce Toro pepneKca. 

i s  

MexaHecKoe 

pacrKeHMe - ypap 

MOITOTKOM 

] - [ C o p a ui e H e  MbIuupi. ,  [laccBHoe paCTKeHMe CyXOKMnM9 M MBILL,BI . ,  O6pa30BaHMe HepBHbIX 

MMnIybCOB B nponpMopeLenTOpax., AKTMBaLM MOTOHeMpoHa., [lepeaa MMnynbca no yBCTBMTeIbHOMy 

oTpoCTKy HepoHa.] 

- [CopaueHMe MILLI.,  [laccMBHoe p a c T e H M e  CyxOKMnM9 M MBILLI6I . ,  O6pa3oBaHMe HepBHbIX 

Mr1y1COB B nponpMopeuenTOpax., AKTMBaLM MOTOHeMpoHa., [lepeaa MMnynbca no yBCTBMTeIbHOMy 

0TpOCTKy HeipoHa.] 

33-[CoxpaueHe MBtu6I., Tlacc»BHoe p a c T e H M e  cyxOn M MbILJLBI . ,  O6pa30BaHMe HepBHBIX 

Mn1ynbCOB B nponpMopeuenTOpax., AKTMBaLM MOTOHeMpoHa., [lepeaa Mnynbca no yBCTBMTeIbHOMy 

oTpOCTKy HepoHa.] 

d -[CopaueHe Mbtuuu., TlaccMBHoe p a c T e H M e  CyxOKMnM9 M MBILLI., O6pa30BaHMe HepBHbIX 

Mn1ybCOB B nponpMopeuenTOpax., AKTMBaLM MOTOHeMpoHa., [lepeaa MMnynbca no yBCTBMTeJbHOMy 

oTpocTy HeipoHa.] 

b -  [CopauieHMe MILLI.,  FlaccMBHoe p a c T e H M e  CyxOKMnM9 M MbILLBI . ,  O6pa30BaHMe HepBHbIX 

MnynbCOB B nponpMopeuenTOpax., AKTMBaLM MOTOHeipoHa., [lepeaa Mnynbca no yBCTBMTebHOMy 

0TpOCTKy HepoHa.] 



3a peureHMe 3aga 6 6annoB 

YcraHoBTe npaBMnbHyo nocnepoBaTenbHOCT #1157542 

B KagoM rpoyCKe M3 BbI/7a[aero cMCKa BB6epMTe OIMH BepHbM OTBeT. 

/ a r e  9neMeHTbl Tena naHuIeTHKa B noCnepoBaTebHOCTM, COOTBeTCTByoLuIe 

n1poxoKpeHM epe3 HMX TOKa BO[bl. 

]-[Oxonoporosan BopoHKa., Ka6epHBte ujenM., ATpManbHan nonocrb., [norKa., ATponop.] 

- [OonopoToBan BopoHKa., Ka6epHie uen., ATpan»Han nonocT6., [nor«a., ATponop.] 

33-[OonopoToBan BopoHKa., Ka6epHe uenM., ATpManbHan nonocrb., InoTa., ATpMonop.] 

4-[Oxonoporosan BopoHKa., Ka6epHbte ujenu., ATpManbHaa nonocrb., [nor«a., ATpon1op.] 

5 -  [OxonopoT0Ban BopoHKa., Ka6epHie uenu., ATpMan»Has nonocT., [norKa., ATponop.] 

33a peureHMe 3aga 6 6annos 



YcraHoBTe cooTBeTCTBMe #1157543 

B KagoM rpOTyCKe M3 Bbl/7a[aero cMCKa BB6epMTe O[MH BepHbM OTBeT. 

/craHoBTe cooTBeTCTBe Me[y pyHKLIM9MM KneTOK TM[IpOMIHorononMn1a M MX 

TMI1aMM. 

[lopaeHe po6bM - [CrpearenbHbie, nrenanbHo-MyCKyHie] 

3auu1Ta opraH3Ma oT Bpara -[CrpearenHie, nrenan»Ho-MyCKynbHe] 

DarOLIMTO3 I1pO[yKTOB IOnOCTHOro MLLIeBapeHM [CrpearenHie, 3nwrenanHo­ 

MyCKybHBie] 

O6ecneeHe 6apbepHoiM dyHKLIM 9TenM9 - [CrpexarenHe, nwrenanHo­ 

MyCKynBHBie] 

Peuenun c yacTMeM yBcTBMTenbHOM peCHMKM («Bo1OCKa») - [CrpearenHbie, 

nwrenanbHo-MyCKybHbIe] 

[lBKeHMe Lyn1aneul [CrpexarenHbie, nrenanbHo-MyCKynbHe] 

33a peureHMe 3agaM 6 6annoB 
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B aHHOM 3a[aHMM HeCKOnbKO BepHbIX yTBepgeH. BBr6epMre Bce, KoTOpbIe Bbl 

cMTaere BepHbIMM, HO O6pariTe BHMMaHMe, TO eCM BbI6paHO HeBepHoe 

yTBepKzeHe MM He BbI6paHo BepHoe, 6ann CHMKaeTC. 

HacTo roBopT, To XXI Bex - BeK «cMM6MoTecKo 6Mon0rM», I1OHBI 

y[MBMTeHBIX OTKpBITMM 0 B3aMM0CB93M pa3HbIX OpraHM3MOB. B 2014 roly 6IM 

On1y6IMKOBaHbI pe3y1bTaTbI MCCIe[OBaHM «MMKpOKOCMCTeMbl», CB3aHHo C 

0CO6MM O[HOTO M3 BM[JOB Mn1eKOIIMTaOLLIMX. Peub Luna o TpxnanoM neHMBLle ( 

Bradypus variegats), KoTopbIM, B oTnMMe OT 60nbLIMHCTBa MneKOMTa0LIMX, 

Meer pKo-3en~Hyo opacKy uepcTM. Taco uBeT e nppaor 3en~Hbie 

BO[,0p0CM, B OCHOBHOM Trichophils, MByuMe B TpeLMHKax K a o r o  Bon0ca. 

3aueM neHMBuIy BO[0poCnM, Ha n1epBIM B3r19[, OeB[HO: 9TO OTMHbIM KaMydnK 

Ha poHe 3en~Ho nMCTBbI. 

OpHaKo oKa3anocb, To BC~ He Tax npocTo, M rnaBHa BbITO[la OT 9TMX BO0pocnei ­ 

ponOnIHMTeTbHbIe mMTaTenbHbe Beu]ecTBa. [leno B TOM, To [Mera Tp~xranblx 

neHMBLIeB 6e[Ha: OHM IMTaOTC9 JMCT9MM [IepeBbeB, Ha KOTOpBIX M O6Taor. /lg-3a 

Taoi pMeTbl ypOBeHb MX MeTa6on3Ma cocTaBneT MeHbLIIe IIOIOBMHbl OT 

oKMpaeMoro [n19 KMBOTHOro TaKoi e Macc. BopopocnM Ke copepar ropa30 

6ObLLJe JMIM[JOB, HeO6XO[MMbIX [1J1 IO1yeHM9 HeprMM, eM nMCT9. JleHMBLIbl  

nIOe[a0T BO[0pOCnM BO BpeM aBTOIp/MMHra, [OI101H9 TaKMM 06pa30M CBOO 

CKy[Hyo pMeTy. [lns nopTBeppeHMn rnoTe3bl o Ba«Ho pon Bo[opocne y~Hore 

cpaBHMnM Tp~xnanbix neHMBLeB C /By1anbIMM. [locne[HMM TOKe He06XO[MM 

KaMybnK. OpHaKO OHM B B I r 1 T  ropa3go MeHee 3en~HbIMM M MeHbLIIe HyK[a0TC9 B 

Bop0pocn9X, eM Tp~xnanbte, Ta KaK x pauMoH 6onee pa3Hoo6pa3eH: BK0aeT 

euuj~ M dpyKTblI, M MeKMX 6eCnO3BOHOHHIX KMBOTHIX. 

BBiCHMn1OCb TaKe, To 9Ta «MMKpoKOCMCTeMa» BKnOaeT He TO/1bKO BO[I0pOC1M, 

Ho M [pyrMe OpraHM3MBI .  VlMeHHO OHM IIOMOTaOT BO[0poCnM nonyaTb a30T, 

He06XO[MMbIM p/19 MX KM3HepeTeTbHOCTM. Kax To npoCXo[MT, noKa3aHo Ha 

pMCyHKe 1. 

[leno B TOM, To Tp~xnane neHMBLbl MCIIpaKHoTC9, 063aTenbHo CIyCKaCb [/1 

9TOrO Ha 3eM/IO. OHM IIpMKpbIBaOT KCKpeMeHTbI JMCTb9MM M 3ane3a0T O6paTHO Ha 

pepeso. [lebeaus Ha 3eMne - oeHb Hepro3aTpaTHBM (po 8% OT CyTOHOTO 

6ogKeTa Hepruw) M onacHbIM npouecc. Haute BcerO neHMBLbl BCeX BM[JOB TM6HyT B 

nan1ax XMLIHMKOB MMeHHo Ha 3eMIe, I[le OHM OCO6eHHO y3BMMBI .  OKa3an0Cb, TO 

3KCKpeMeHTbl neHMBLla CyKaT nMLLIeM M MeCTOO6MTaHMeM JMMHKaM 6a60KM­ 

orH~BKM M3 poa Cryptoses, KoTopbIe pa3BMBaOTC TO1bKO BHyTpM 3KCKpeMeHTOB. 

B3pocnble 6a60KM npM 9TOM KMByT Ha caMoM neHMBLe. r HaceKoMbie 



oTKnapblBaoT La B CBeKyO Ky4Ky, ocTaBneHHyo neHMBLIeM Ha 3eMe, 

BO3BpaLla0TC9 B LepCTE. [lorM6ux 6a6oeK yTMnM3MpyOT rpM6BI, TaoKe 

o6MTaouuMe B LuIepCTM neHMBLIeB, nepeBO[I OpraHMecKM a3oT B HeopraHMecKMM. 

O nornOLLlaeTC9 BO[OpOCn1MM. Tao&e BO3MOKHO, TO aCTMHo a3oTMCTble 

coeMHeHMn 6a6oK nepeHocT c Co6of M3 KCKpeMeHTOB. 

[laHHble 06 06nMM OrH~BoK M Bo[opocne, a Taoe o co[epaHM a3ora B 

o6pa3uax uuIepcTM Tp~xnanx [BynanbIX neHMBLeB npepCTaBneHbI Ha pMCyHKe 2. 

PucyHoK 1. CxeMa B3aMMOOTHOLeHMM KOMnOHeHTOB paccMaTpMBaeMoi cMcTeMl 

(TlpsegeHo no Pauli et al. ,  2014. A syndrome of mutualism reinforces the lifestyle 

of a sloth) 

Tpexna.are IByn1a1Ie 

PucyHo 2. Cnea - 3o6pa«eHun Tp~xnanoro (a) Bynanoro (b) neHMBueB. CnpaBa 

- cpaBHeHMe cpeHero 06nn 6a6ouex-orH~BoK (c, 6oMacca B Mr/Kr MaCCbl 

neHMBLa), NH;' (d, oHueHTpaLM, Mr/n) M 3en~HIX Boopocne (e, 6MoMacca, Mr/n) 

Ha [ByX BM2ax neHMBueB. BepTMKanbHbIe JMHMM OTO6paKaOT CTaH[apTHy0 OLM6Ky, 

p <0,05, "p < 0,001. 

(TlpuseneHo no Pauli et al . ,  2014. A syndrome of mutualism reinforces the lifestyle 

of a sloth) 



1. Ha oCHoBaHMM aHan3a TeKcTa M pMCyHKa l BB6epre Bce BepHbIe yTBepK[eHM. 

D 

D 

D 

D 

D 

CaMbM BbICoKMM pMcK rM6en y neHMBLIeB Ha6no[laeTC BO BpeM9 pa3bI, O6o3HaeHHoM Ha pMcyHKe 

6yKBo d. 

Bc~, o6o3HaeHHoe Ha pcyHKe 6yBo c (Bpe3Ka), npoCXo[MT B noBe. 

Bc~, o6o3HaeHHoe Ha cxeMe 6yBo c (Bpe3Ka), npoMcxopT B LepCTM neHMBLa. 

Tp~xnanbie neHMBLIbI 1onyaoT BCe He06XO[MMbIe BeuIeCTBa M3 e[MHCTBeHHOTO MCTOHMKa TIMLIM ­ 

nMCTbeB [IepeBbeB 

Bc~, o6o3HaeHHoe Ha pcyHKe 6yBo c (Bpe3Ka), MoKeT npOMCXO[MT Bo BpeMn da3 (a) (d). 

3 6anna 

2. Ha OCHOBaHMM aHanM3a TeKcTa, pCyHKa l BaLuMx 3HaHM Bbl6epMTe BCe BepHbIe 

yTBepK[eHM9. 

[] H e 0 6 x o [ M b  Boopocn9M yrnepon Moer nocTynaTb M3 aTMocpepbl s BMpe yrneKMcnoro ra3a. 

] Ip 6 I ,  pa3naraoue M~pr8bx 6a6oex, cHa6aor BogopocnM TaKe coepHeHMM pocpopa. 

[] Ip 6 i ,  pa3naraoue M~pTB8Ix 6a6oeK, OTHOCTC K CyMaT6IM TpM6aM. 

[] Bonopocnu Trichophilus ycsasaor a3or TonKo B popMe ra3a (V) M3 Bo3nyxa. 

[] Ip 6 s I ,  pa3naraouMe M~pTBnx 6a6oeK, Bn0TC apa3MTaMM neHua. 

3 6anna 



3. Ha oCHoBaHMM aHan3a TeKcTa M pMCyHKa Z BB6epTe Bce BepHbIe yTBepK[eHM. 

[] H a  psynanbx neHMBuax 6a609KM-orH~BM He 06MTaoT. 

]] lepHBe Cron6M coorBeTCTByoT np06aM c oco6e spa, 3o6paxeHHorO Ha pcyHKe 2a. 

]] E g H u a  3MepeHMn o6nun 6a6oex-orH~so - cno oco6e Ha KnorpaMM MaccbI neH»Bua. 

[] Jl a rn t  psynanoro neHMBua BoopyKeHbI [nMHH6IMM CepnIOBMHIMM KOTT9MM. 

3 6anna 

4. Ha OCHoBaHM aHan3a TeKcTa M pMCyHKa 2 Bbl6epMTe Be BepHbIe yTBepK[eHM9. 

D 

D 

D 

D 

[laHHble Bcex Tp~x cron6arx [MarpaMM cornacyoTc c rMnoTe30M aBTOpOB O TOM, TO Tp~xranIM 

neHMBLlaM BO[IOpOCnM HyKHee B KaecrBe cTouHKa nMTaTenbHbIX BeLLIeCTB, eM [By1a/1bIM. 

CpepHs 6ioMacca Bonopocnei B uepcrM pBynanbx neHMBLIeB HKe, eM B LIepCTM Tp~xnanblx. 

[laHHbIe [MarpaMMbi, oTo6paaoue KonMecTBo Bo[Opocne M a3oTa, nopTBepKaoT yKa3aHHyO 

rnoTe3y aBTOpOB, B TO BpeM KaK MarpaMMa o KonecrBe 6a6oex e~ onpoBepraeT. 

Bce TpM Cron6uarble [MarpaMMbl 10Ka3bIBaoT pa3nMM Me[Iy CpaBHMBaeMbIMM napaMeTrpaMM y 

[,ByX BM[OB neHMBLeB 

3 6anna 

3a peureHe 3agauw 12 6annoB 


