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3apaHue 1 (ID2) (3anava N 1263852)

Pa3Hoo6pa3sue TPMXOM B pacTUTE/IbHOM MUPe Ype3BblyaiiHO Benuko. TPUXoMbl pa3nuyalotces no popme, pa3mepy,
CTPYKTYpe, MeCTOrMOJI0XEHMIO, CTIOCOGHOCTU CEKPeTMPOBaTb U T.J,.

Ha mukpodoTorpadusax HuXKe npeacTaBneHbl ABa TUNa TPUXOM.

YKaXkute ANs KaXKA0ro M3 cnegyowux yTBep)KAeHVIﬁ, fiB/I1eTCA OHO BE€PHbIM WK HEBEPHbIM:

OTBeT y4yeHuKa

« Tpuxombl MOryT GopmMupoBaTbCA Kak Ha BereTaTUBHbIX, TakK U Ha reHepaTUBHbIX OpraHax;
« B 06pa3oBaHMu TPUXOM NMPUHMMAIOT y4acThe KIIETKU SNUAEpMUCa 1 MapeHXMMbl MEPBUYHO KOpbl;
« Y HEKOTOpbIX pacTeHWn OANH OpraH MOTyT NOKPbIBaTb HECKOJIbKO pPa3HbIX TUMOB TPUXOM;

X TpuxoMbl MOTYT 3alluLLLaTb pacCTEHUS OT HACEKOMbIX-BpeauTenen;

% Ha doTorpadum A kpotoLas OAHOKIETOYHAsS TPUXOME;

% Ha dotorpadum b xeneauncras TpuxoMa ¢ MHOTOK1I€TOYHOW FONOBKOWA.

Bpems oTBeTa: 22.02.2021 11:41:50

Bannbl: 1.5u33

3apaHue 2 (ID3) (3anaua N 1263858)

Ha ¢oTorpacum HMKe npuBefeHbl NonepeyHblil cpes (Cneea) M yBenuueHHble pparMeHTbl 3Toro cpesa (ABa cnpaea)
OJHOFO COCYAUCTOrO pacTeHus.




OCHOBbIBasicb HA aHATOMUYECKOM CTPOEHUU ITOr0 pacTeHus!, onpefenuTe, ABNSETCA BEPHbIM UK HEBEPHbIM KaXzoe
U3 cnepAyloLmX YTBEPXKACHWIA:

OTBeT yY4eHuka

MpeacTaBneHHbIl Ha doTorpadum cpes NPUHAANEXNUT XBOLLY;

[Ons paHHOro pacTeHusi xapakTepHa aTakTocTena;

MonocTb, 0603HaYeHHas Ludpor 1 ABAseTca BO3AyXOHOCHOW;

MonocTb, 0603Ha4YeHHasn Ludpoi 2 obpasyeTcs B pe3ynbTaTe paspyLleHns 31EMEHTOB NPOTOKCUNEMDI;
MpoBogsALLmMe NyYky ABNAIOTCA KosnaTepanbHbIMU OTKPbITbIMYU;

MpoBoasLme NyyKn, ABNAIOTCA KonnaTtepasbHbIMU 3aKPbITbIMU.

LXK

Bpems oTBeTa: 22022027 10:19:51

Bannbi: 2.5u33

3apanue 3 (ID7) (3anaua N 1263865)

Ha unnioctpauusx Huke npuBefeHbl NATb PUCYHKOB U U306parkeHuii npoTtucTta Tokophrya sp., a Tak)e npotiecca ero
NUTaHUs.

I/I3y-|uTe npuBefeHHble WITIOCTPaL UK U YKaXKUTe ANA KaXXKA0ro U3 cnepyrownx yTBep)KAeHVIﬁ, fIBNIAETCA OHO BE€PHbIM
WU HEBEPHbIM:




X [laHHbIV OpraHn3mM MOXHO OTHECTU K HEKTOHY;
« [laHHbli1 OpraHW3M NUTaeTcsl, B OCHOBHOM, 6aKTEpPUAMY;

X [laHHbIV OpraHn3mM MMeeT 3KCTPYCOMbI;

« [laHHbI OpraHn3m MOXHO OTHeCTu K cyneprpynne Rhizaria;

v WnniocTtpauma 1 nonyyeHa npu nomoLuy GasoBo-KOHTPACTHON MUKPOCKOMUY;
Mnnoctpauus 5 nonyyeHa Nnpy NOMOLLM CKaHUPYHOLLLEH 31eKTPOHHON MUKPOCKOMUN.

X
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3apaHue 4 (ID8) (3anaua Ne 1263870)

Ha pucyHke HM)Ke NnpuBeAeHbl pa3fiIyHbie CTaAUN YXM3HEHHOTO LiMK/a NapasuTUYecKoro NiocKoro Yepes
Echinoparyphium recurvatum. 3ToT YepBb UMeET CNOXHbI XXU3HEHHbII LMK CO CMeHoM TPEéX xo3nes. CTaguu
0603HaueHbl uudpamu B NopsifKe, OTIMYAIOLWEMCS OT TOFO, B KOTOPOM OHU UAYT B YXU3HEHHOM LMKIe YepBs.

0.1 mm
10 mm

o

TeTe0 € 0, 4

|

0.05 mm

I/I3yquTe PUCYHOK U YKaXXuUTe AN1f KaXX[oro us cnegyrowimx yTBep)KAeHVIFI, fAIB/IAETCA OHO BEPHbIM UJIU HEBEPHbIM:

Ctaguu 1 n 5 pasMHOXaKOTCS NpU NMOMOLLW NapTeHOreHesa;
Ctapua 2 pa3BuBaeTCs B NEPBOM NMPOMEXYTOYHOM XO3ANHE;

CTaamsa 8 HOCUT Ha3BaHuWe peaus;

CTaausa 4 pasBvBaeTCs B OKOHYATENTbHOM XO3AUHE;

Teno ctagun 1 NOKPbITO HEOAEPMUCOM;

BepHoit ABnseTca cneaytoLlas nocnefoBaTesibHOCTb CMeHbl CTaAui B XXU3HeHHOM uukne: 3,8,7,4,1,6,2, 5.

X XXQ<
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3apaHue 5 (ID9) (3anaua e 1

K Tuny unenuctoHorue (Arthropoda) oTHocsiTcs rpynnbi xenuuepoBble (Chelicerata), MHoroHo)xku (Myriapoda),
pakoo6pazHble (Crustacea) u Hacekomble (Hexanoda). Ha naHHblit MOMeHT Haubonee NonNvAADHOI rUNoTe3oi o




(hunoreHeTMYECKUX OTHOLLEHUAX MEXAY 3TUMMU rpynnamm siensetcs runote3a Mandibulata (knagorpamma A, Ha pucyHke
HUXKE), HO CYLLLEeCTBYIOT M a/ibTepHaTUBHbIe runoTesbl — Atelocerata (knagorpamma B) u Myriochelata (knagorpamma C).
BHU3y cneBa nokasaHa Hau6onee BeposiTHasi KapTUHA FOMOJIOrMN CErMeHTOB NepeAHel YacTu Tena U uX NpUAaTKoB
MeXXAy NpeAcTaBUTENsAMU 3TUX rpynn (Mopdonoruyeckme aaHHble). CNMcoK 0603HaueHuit: Antenna — aHTEHHbI,
Mandible — manau6ynbi, Maxilla - makcunnbl, Walking leg — xogHble Horm, Chelicera — xenuuepsbi, Pedipalp -
neaunanbbl.
MNpaeee nokasaHbl AaHHbIe M0 3Kcnpeccuu ocHoBHbIX hox-reHoe (lab, pb, Hox3, Dfd, Scr, ftz, Antp, Ubx, abd-A u abd-B), a
TaK)Ke reHa cnc, ynpaensioLuxX pasBUTUEM CerMeHTOB Tena y NpeAcTaBuTeNeil paccMaTpuBaeMblix rpynn. [laHHble no
reHam Hox3 u ftz HenonHble.
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WU3yunte npuBeAéHHble AaHHbIE N YKaXKUTE ANS KAXKAO0ro U3 CeayiowuX yTBEpXXAEHW, AIBASETCA OHO BEPHbIM UNU
HeBepHbIM:

OTBeT yYyeHuKa

B xofie 9BOMIIOLNM YNEHNCTOHOTMX MOXHO HabntoAaTb NocTeneHHoe «pasaeneHne GyHKLmnii» Mexay hox-reHamu,
3aKpenfieHne Kaxxaoro 13 reHoB 3a He6OMbLUNM KOJIMYECTBOM CrieLmanu3npoBaHHbIX CerMEHTOB;

Ecnu paccMmaTpuBaTbh TONbKO NpUBEAEHHbIE MOPHONOrMyeckme faHHble, To Hambosiee NapcUMOHUYHOM
(cooTBeTCTBYHOLLE NPUHLMITY MaKCUMarnbHOW SKOHOMUK) OKaxeTcs runoTesa Myriochelata;

Mo coBpeMeHHbIM MpeAcTaBieHNAM Neaunnasnbbl MayKoB roMOSIOrMYHbl aHTEHHaM HaCeKOMbIX;

Ecnu npupepxusaTbes runoTesbl Atelocerata, akcnpeccuto reHa lab Tonbko B npegenax 3 cermMeHTa MOXHO cumTaTh
cuHanomopbuein faHHoM Knaapl;

'eH Scr yyacTByeT B AnddepeHUmnpoBKe HoroyentocTel y Crustacea;

B cooTBeTcTBMM € runoTe3oit Mandibulata rpynna Myriochelata 6ynet cumtaTbea napaduneTnyecko.

€L < x <

Bpems oTBeTa: 22022027 10227210

Bannbi: 1.5u33

3apaHue 6 (ID14) (3anava Ne 1263885)

Ha pucyHke HM)Ke n3o6parkeHa ynpoLLéHHas cCXxeMa KackaZia CBEpPTbIBaHUS KPOBM.

KoHTakTHas NoBepXHOCTh TkaHeBbI hakTOp
waun \ /
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I'IpoaHanu3upyl7|Te CXeMy U Ana KaXxaoro U3 cneayowux yTBep)KAeHMﬁ YKaXKute ABiseTCcA OHO BEPHbIM WU HEBEPHbIM:

Ha koHeuHOM aTane obpasoBaHus dakTtopos Il, VII, IX n X npu kap6okcnnnpoBaHMm ocTaTKOB ryTaMUHOBOW
KWUCNOTbI B 3TUX 6enKax He06X04MM XMPOPacTBOPMMbIN BUTaMUH K;

Mpwv uMppo3e neyenu crepyeT oXxunaaTb CKIIOHHOCTb LMPKYATOPHOrO pyc/ia K KPOBOTEYEHUAM;

FemModunua — rpynna HacneAcTBEHHbIX 3a60neBaHNi, 06yCNOBEHHbIX Ae@ULIMTOM aHTUKOArynsaLMOHHbIX paKTOpOB;
KntoyeBbIM MOHOM B Kackafie CBEPTbIBaHUA BbICTynaeT caZ*.

BHyTpeHHUIA NyTb Kackaza Koarynsiuum HaymHaeTcs ¢ akTuaumm daktopa Vii;

KnuHuyeckm Havn6ornee TsHXKENO NpoTeKatoT KoarynonaTuy, CBsidaHHble ¢ fedpuumTom dakTopos X, V unu Il (B oTimune
oT peduumTa daktopos Xll, IX nnm VIII).

€ L S xx <
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3apaHue 7 (ID15)

Huyxe npuBefeHbl pe3ynbTaTbl ybTPa3ByKOBOIo UCCNef0BaHUA cepAua (3xokapauorpaduyeckoe uccnegoBaHue, 3xo-
KI) ABYX pa3HbIX NauueHTOB. Y 060MX NaLUEHTOR B NMONIOCTU KaMep BbisiBNIeHbl TPOM6bl, 0603HaYeHHble 6enoii
CTpenkom.

MNepsbin : Bropow
nauueHT B A nauueHT




ﬂnﬂ KaXxaoro us cnepyrouimx yTBep)l(AeHMﬁ YKaXKxute ABNAE€TCA OHO BePHbIM WU HEBEPHbIM:

Y [aHHbIX NaLUeHTOB TPOMObI JIOKAIM3YOTCS B Pa3HbIX MOSIOCTAX CEPAL;

TpomboTHyeckme Macchbl y NepBoro naumeHTa 6onee cTabusibHbl, Y4eM Yy BTOPOro;

Y nepBoro nauueHTa HabnroAaeTca NosiHasa annasus O4HOro U3 CTBOPYATbIX KanaHos.;

Mpu oTpbiBe TPOM6GA Y NEpBOro naumeHTa TPOMOGOTUYECKIE MacChl Yepes JIeBOe NpeAcepAne U NIEroYHble BEHbI
nonaayT B Manblii Kpyr KpOBOOGpaLLEHWS;

Y 060uxX NaLMeHTOB BbICOKUIA PUCK PA3BUTUSA UHCYIbTA;

HapyLieHus puTma cepaua noBbIWakoT puck TPOM6006pa3oBaHuUs B MOOCTAX cepaLia.

€L < KX
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3apaHue 8 (ID19) (3anaua Ne 1263895)

N3BecTHO, YTO B KNI€TKE HEeKUii nonunenTug A nogeepraeTcs NpoTeoUMTUYECKOMY npoueccuHry. CHayana B ero
NepBUYHON CTPYKTYpe BO3HUKAET pa3pbiB, KOTOPbIi pa3aensieT nocsiefoBaTeNlbHOCTb Ha fiBe YacTu (B u C). Bropoii
paspblB 3aTparmsaeT nonunenTtua B, npu aToM cyL,ecTBYIOT fiBa KOHKYPUPYIOLLMX NYTHU, KOTOpble BeAyT K npoaykTam D
u E, cooTBeTcTBEHHO. 06paTUTE BHUMaHMe, YTo nonunentua D o6pasyeT AuMepbl B GU3M0N0rMyeckux ycnosusx. B
nabopaTopuu UMeeTcs NanuTpa U3 ceMU MOHOKJ/IOHAlIbHbIX aHTUTEN, KaXK0€e U3 KOTOPbIX pacno3HaeT O4uH U3
NUHeNHbIX y4acTKoB (1-7) nonunenTtuga A. [laHHble aHTUTeNa MOryT 6bITb UCMOMNb30BaHbl AJ1A CO3JaHUA
WMMYHOXMMMWYECKUX CUCTEM AeTeKLUU nonunentupa A u ero npouseogHbix (B, C, D, E). B cnyyae MOHOKOMMOHEHTHOM
CUCTEMbI 3KCTPAKT K/IETOK HAHOCAT Ha CBA3bIBAIOLLLYIO MOBEPXHOCTb, NOC/e Yero ee o6pa6aTbiBaloT pacTBOPOM
QHTUTEN, CLUUTbIX C OKPaLLeHHOW MeTKoM. [lanee NoBepXHOCTb NPOMbIBaloT 6y epoM, UTo6bl U36aBUTLCSA OT aHTUTEN,
He CBA3aBLUUXCA C aHTUreHamMu. AHanu3 3aBepLUaloT CYUTbIBaHMEM LiBETHOr0 CMrHana. [lByxKOMnoHeHTHasa cuctema
yCTPOEHa CX0XXUM 06pa3oM, 0jHaKO B 9TOM cJly4yae MCMO/b3YIOT NOBEPXHOCTb, 3apaHee 06paboTaHHylo aHTUTeNIoM. Mpyn
HanM4nM Kanu6poBOYHbIX CTaHAAPTOB 06a MeToAa MOryT AaBaTb KONMYECTBEHHbIE pe3ybTaTbl.

MOHOKOMITOHEHTHAas CUCTeMa JeTeKIUN:
CxeMa MpoIeCccrHra MoJIuIenTnaa A:

) Memxka

Al ; )

7 : LemexmopHoe

1 ammumesno

B(_ . : | Cl ) AHmuzeH
Iosepxnocme

4, %, IIByXKOMITOHEHTHAs CUCTEMA AeTeKLMN:

D E E Memxa
JlemekmopHoe
aHmumeno

KapTa SIIMTOIIOB MMEKIIMNXCA aHTUTEN:

AHmueeH

([ ' D
1 23 4 56 7

AHmumeno
noonoxKu

IosepxHocme

BHUMaTeNbHO pacCMOTPUTE PUCYHOK U ANSi KaYKA0r0o U3 CNeAyIoL X YTBEPXXAEHUIA YKaXKUTE SIBASIETCA OHO BEPHbIM WU
HEeBepHbIM:

MpegcTaBneHHaa nanuTpa aHTUTEN He NO3BONSAET ONpeaennTb CYMMapHYHO KOHLEHTpauuio Bcex NenTuaoB (A-E) 3a
O[HO uamMepeHne O AHOKOMMNOHEHTHbIM METOA0M,

MenTug A — eAUHCTBEHHbIV aHaNUT, KOHLIEHTPALMIO KOTOPOro MOXHO OMNpeaeNiuTb 3a 04HO U3MepeHue C

UAMNNRANRAHUAM MAHAKAMANHAHTHAIA CUCTAMKI
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KOHLleHTpaLl,VIPO nentuaa E HeBO3MOXHO YCTaHOBUTb C UCNOJIb30OBaHUEM UCKIHOYNTESIbHO OAHOKOMMOHEHTHbIX
CUCTeM,
LOna Toro 4YTO6bI YCTaHOBWUTb KOHLEHTpaLuuu Bcex NnentnaoB HGO6XO,[1VIMO ncnonb3oBatb Kak MOHOKOMMOHEHTHbIE,
TaK N ABYXKOMIMOHEHTHblE CUCTEMDI;
B o6wem cnyvyae ABYXKOMMOHEHTHbIe CUCTEMbI NO3BONMAKOT AOCTUYD 60/1bLLe CENEKTUBHOCTH MO OTHOLLEHUIO K
LienesoMy aHanuTy;

¥ AHTUTena, cBA3bIBalOLWMECH C pa3HbIMWU 3NUTONAMM OHOIO 6enka, He MoryTt 6bITb noJsly4eHbl OT OAHOro AOHOpa.

Bpems oTeeTa: 22022021 10:33:08

Bannb!: 1.5u33

3apaHue 9 (ID20) (3anava Ne 1263898)

)XuBble opraHnu3ambl 0651aAal0T CNOCOGHOCTbIO TOHKO perynmpoBaTb CBO MeTabou3M B 3aBUCMMOCTM OT YC/I0BUI
OKpY)Kaloleii cpeaibl. Y 6aKTepuii OAHUM U3 MHCTPYMEHTOB, 06ecneynBaloLL X AAaHHbI NpoLecc, ABNAIOTCA TaK
HasblBaeMble JByXKOMMOHEHTHble cucTeMbl. OHM NpeAcTaBAAIoT coboii Komb6uHauuu ructuant(H)- u acnaprart(D)-
coaepiKallux JOMEHOB, KOTopble MoryT 6biTb ochopunupoBaHbl. MpucoeauHeHue pocdara k nocnegHemy D-gomeHy
(D2) nameHsieT akTuBHOCTb HTH-floMEHa, BbIMOMHSAIOLLETr0 PO/b PErynsiTopa reHHON akTUBHOCTU. Ha pucyHke
npepcTaB/ieHa ABYXKOMMOHEHTHasA cuctema ArcAB, KoTopas aKkTUBMPYeTCS B YC/IOBUAX HeAOCTaTKa Kuciopogaa.
U3BecTHO, YyTO nakTat, nupysar, auetaTt, NADH, a Tak)Ke OKMCNEeHHble XUHOHbI BAUAIOT Ha ArcB.
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BHMMaTenbHO paccMOTpUTE CXeMY U /ISt KQXKAO0r0 U3 CreAyioLL X YTBePXAEHWNIi YKaXKuTe IBNSIeTCS OHO BEPHbIM UK
HeBepHbIM:

OTBeT yYyeHuKa

' YBenuueHue KoHLeHTpaLuum naktata ctumynunpyet gocdopunnposarme D2;

X YBenuueHue KOHLEHTpauum aletaTta ctumynvpyet pocdopunmposarmne D2;

' YBenuueHune KOHLEHTPALMN OKUCTIEHHbBIX XMHOHOB CTUMYNupyeT AedochopunmpoBarme D2;

% CoeaviHeHus rpynmnbl A cTUMynupytoT Lmkn Kpebea;

v Wcxops ns nHdopmaumu, npeacTaBfieHHOM Ha KapTuHke, H-fgoMeHbl kaTanusunpytoT GpochopunuposaHme D-JOMeHOB;
ATOM yrnepofa B 60KOBOIA Lienun rMcTuAHA, OTMeYeHHbIN Lndpoit 3, BbicTynaeT MuLLeHbio dhochopunmpoBanns B H-
JlOMeHax.

Bpems oTBerTa: 22.02.2021 10:35:49

Bannb!: 2un33

3apanue 10 (ID21) (3agaua Ne 1263900)

I Ha nuAvurva nNanATabnauLl LAVATANLIA AANAVTLI MATAAANU2MA NURUNA FAnAATRUAASURIIaNaMuna (R2h) UosbanTun uTa
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G3b cny>XuT 0fHUM U3 OCHOBHbIX peLienTopoB LLiura-TokcuHa — 6eNIKOBOro KOMIEKCa, BbiieNnsieMoro 6akTepusiMm
Shigella dysenteriae. [laHHblii naToreH siBNsieTca BO36yauTeNneMm LWUrennésa, KOTopblii B Haubonee TAXenbix cny4yasx
COMpOBOXXAaeTcA KPOBaBOii iuapeeit U reMOJIMTUKO-ypeMUYECKUM CUHAPOMOM. B dusmnonormyeckux ycnoeusx
kaTa6onusm G3b npotekaeT ¢ yyactueM epmeHTa anbda-ranakrosuaasbl A (aGalA wt), byHKUMOHMpPOBaHKE KOTOpOro
HapyLLeHo Yy nauueHToB ¢ 6one3Hbio Pabpu (peLieccuBHOe MOHOreHHoe HacnefoBaHue, aGalA mut). B pagy pa6oT 6b110
noKasaHo, YTo NpUMeHeHue CoeiMHEeHWIi No TUNY ranakTocTaTUH 6ucynbdara (Gbs) cnoco6Ho ynyywaTtb nokasarenu
3[10pOBbSl TPAHCTEHHbIX MbiLLEl, 3KCNPECCUPYIOLLLUX MYTaHTHYIO dpopmy (hepmeHTa.

- 0BbunbHO npeacTasneH B MembpaHax Shigella
3H[OTENUs COCYAOB YernoBeka ——=o AKTWBaLMA dysenteriae
- 0bunbHo npeacTaeneH B MembpaHax M
KNeTok paka xenyaka seeeoie ViepneHHas peakuvs
- MOYTU He NpeacTaBneH B MembpaHax
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BHumaTenbHo paccMoTpuUTe CXeMy U ANs KaXK[oro U3 cnepyrowmnx yTBep)KAeHMﬁ YKaXxute fIBNI€TCA OHO BEPHbIM UK
HeBepHbIM:

OTBeT y4yeHuKa

Anbda-ranaktosnpasa A ruaponunsyeT cBAsb, 0603HaYeHHy0 Lndpoit 1 Ha cTpykType G3b;

Lnra-TokcuH peanusyet cBoit aPdeKT Yepes MHIM61poBaHWe TPaHCIALMK B KIeTKE;

[lomallHKi CKOT MOXET BbICTyrnaTb 6eCCUMNTOMHbIM NePeHOCHNKOM LUMTeNnésa;

TepaneBTuyeckuit adpekt Gbs npu 6onesHn Gabpu MoXeT BbITb 06bSCHEH B PaMKax ero Crioco6HOCTU CBSA3bIBaTb
anbga-ranakrosngasy A n ctabunmanposatb GyHKLMOHANbHYIO KOHhOpMaLuio pepMeHTa;

TecTupoBaHue akTUBHOCTM anbda-ranakrosnasbl A B IeNKOLMTaX KPOBU MOXET BbICTYMaTb HafleXHbIM COCO60M
[MarHoCTVKM 6onesHn Pabpu y MyxUmnH;

TecTupoBaHue akTUBHOCTM anbda-ranakrosngasbl A B IeKoLMTax KpOBU MOXET BbICTYMNaTb HafleXHbIM CMOCO60M
[MarHoCTUKKN 6onesHn Gabpu y KeHLUH.

X Q<X

<
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3apanue 11 (ID25) (3anaua Ne 1263904)

BarkHeiLmMi1 6eN0K LMTOCKEeNneTa akTUH MOXKET CyLLLeCTBOBaTb B MOHOMEPHOI 1 noimmepHoi dopMax. 3a
nonuMepusauLmein akTuHa B Npo6mpKe MOXXHO HabnoAaTh Mo yBeIMYEHUI0 cBeTopaccesHus. Bbl cmelunBaeTe akTUH ¢
AT® n cnepuTe 3a pacLuenneHnem nocnegHero. Ha nepeom rpaguke npuBefeHO U3MeHEeHNe cBeTopaccesaHus
(cnnowHasn ¢roneToBas KpuBas) U KonuyecTsa ruaponusoBaHHoro AT® (nyHKTUpHas 3enieHas KpuBas). Tenepb Bbl
CMelUMBaeTe aKTUH C HermaponusyembiMm aHanorom AT®. PesynbTaT noka3saH Ha BTOPOM rpaduke.

Mpadpumk 1

2dHue




cBeTopacceaHune

/

/ rMAPONN30BaHHbIN AT

rmgponns AT® / ceeTopacce

Bpems

cBeTOpPacceaHmne

rmgponu3 AT® / ceeTopaccesiHune

Bpems

MpoaHanuaupyiite rpadpukm 1 yKaXkute Al KAKAO0ro U3 Cnefyiowwmx yTBepXXAEHMIA, ABSETCA OHO BEPHbIM WK
HeBepHbIM:

OTBeT yY4eHuKa

X 3a BpeMsi NPoBeAEeHNs IKCNepMMeHTa CyMMapHas AJIMHa akTMHOBbIX pU1aMeHTOB B MPo6upKe BO3pOCHa;

X naponus ATO npenATcTByeT NOIMMEPU3aLNM aKTUHA;

% CkopocTb rugponnsa ATO Bblile CKOPOCTH NONMMEPU3aLIUN aKTUHa;

X AT® rugponusyetcs BCNeACTBMUE AenoIMMePU3aLnn akTuHa,

X CkopocCTb nosvMMepusaLum akTmHa NnpsiMo NponopLuoHanbHa CKopocTn ruaposnnsa ATO,

v HeopraHuueckuit pocdart, BbicBo60XAaEMbIN B npoLecce rupaponusa AT, obnafaeT appekToM cBeTOpaccesHus.

Bpems oTBerTa: 22.02.202110:47:10

Bannbi: 2n33

3apaHue 12 (ID26) (3agaua N2 1263908)

Bbl u3yyaeTe TpaHcnopT 6eska X, 3aKoAUpOBaHHOTO SiiePHbIM FEHOMOM APOXK)KEBOI KNeTKW. [ins 3Toro Bbl nosyyaeTte
npenapaTbi pa3/IM4HbIX APOXOKEBbIX OpraHens, fobaBnsere K HUM 6e510K X, CUHTe3UpOBaHHbIN B 6€CKJIETOYHOM
cucTeMe, nocre Yero paspyluaeTe opraHesibl, ounuiaeTe 6e/10K X 1 UsyyaeTe ero CBOICTBa C MOMOLL,bIO
anekTpodopesa B NOSIMaKpMNaMUAHOM refe B leHaTypUPYIOLLLUX YC/IOBUAX. OTa NpoLeAypa COCTOUT U3 HECKOJIbKUX
3Tanos.



1) K 6enky po6aensiotca goaeuuncynbhat HaTpus (AeHaTypupyeT 6eM0K, MPOYHO C HUM CBS3bIBAsACH U NpupaeT
noslyuYMBLUEMYCSl KOMN/EKCY OTpULaTenbHbIN 3apaf) U 6eTa-MepKanToaTaHon (pa3pyluaeTt AucyibouaHble CBA3N B
6enke).

2) MonyumBLIasCcsA CMeCb BHOCUTCS B NOJIMaKpUnaMuAHbIi renb, HaxoAsALLMIACA B Kamepe Ans anekTpodopesa
(3anonHeHa cneuuanbHbIM PaCTBOPOM M UMEET fiBa INIEKTPOJA: KaTof U aHopA).

3) BknoyaloT aN1IeKTPUYECKHUil TOK. 3apsKeHHble 6eKu Noj Bo3AeiACTBUEM 3NIeKTPUYECKOro nosis nepeMeLL,aloTes B
ToJLLEe MONIMAKPUIAMULHOTO rens, MpUYeM NoABUXKHOCTb 6enka 3aBUCUT OT ero Maccbl: YeM OHa 6osblue, TeM
MejJieHHee nepeMell,aeTca 6enkoBasi MoNieKyna.

4) Yepes HeKOTOpOE BpeMsi TOK BbIK/IIOYAIOT, Fesib NPOoSABASAIOT KpacuTeneM, M3bupaTesnibHo CBA3blBaloLWLUM Genku.

Bbl BHOCUTE B resib NsATb 06pa3L0B 6enka X: | — CUHTe3MpoBaHHbI B 6ecKeTouHol cucteMme, Il — BbigeneHHblil u3
06bIYHbIX APOXIKEBDIX KNETOK, |l — cMHTe3upoBaHHbI B 6eckneToyHol cucteme 6enok X nocne uHKy6auum ¢
nepokcucomamu, IV — cMHTe3MpoBaHHbI B 6eCKIeTOYHOI cucteme 6enok X nocne MHKy6auum ¢ MuToxoHapusamu, V —
CUHTE3MPOBaHHbIN B 6€CK/IeTOUHOI cucteMe 6enok X nocne UHKy6aLum ¢ aapaMu KNeTok.

Katop,

| " Iv v @HOA

MayquTe pe3ynbTaTbl SKCNepuMeHTa U YKaXKute AJia KaXkaoro us cneayroumx yTBep)KAeHMﬁ, fIB/IIeTCA OHO BE€PHbIM
WU HEBEPHbIM:

Macca 6enka Bo Bcex JOPOXKax 0MHaKoBas;

Macca 6enka B flopoxkax Il n IV MeHbLue, yem B flopoxkax |, 1l n'V;

Ckopee Bcero 6es1ok X MeeT siiepHyHo ToKanm3auuto;

M3 akcnepvMeHTa cneayert, 4To B nepokcucome 6enok X obpasyeT gucynbGuaHble MOCTUKY;

M3 akcnepyvMeHTa cnepyet, YTo B MUTOXOHAPUM 6e/10K X MOXeT NnofBepraTbCsa YaCTUYHOMY MPOTEONN3Y;
[u3aiiH 3TOro aKCnepMMeHTa He MO3BOJSIET ONpefenuTb 3apag 6enka B pusnonornyeckom pH.

XXX
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3apanue 13 (ID27) (3anaua Ne 1263910)

YueHble 06HapY)XUnu y ofHOK/1IeTOYHOI Napa3uTuyeckoii Mukpocnopuguu Encephalitozoon cuniculi opranennbi,
MOXO0XXMe Ha MUTOXOHAPUM, HO MeHbLLero pasMepa u 6e3 kpuct. UccnepgoBartenu NpeanonoXXunm, YTo nepes HUIMM
WHTEpeCHbI NpUMep peayLMpoBaHHbIX MUTOXOHAPUIA — MUTOCOM. YTO6bl NPOBEPUTD 3TY FTUNOTE3Y, OHU U3YYUIU
nokanusaumio AByx 6enkoe — mtHsp70, cneuyuduyHoro ans MuToxoHapuii, u ECNTT3, o6Hapy)XkeHHOro B Memb6paHax
HOBbIX opraHen. [1/19 9Toro oHu crneyuanbHbIM 06pa3om o6pabaTbiBanu KNETKN aHTUTENaMM, Y3HAIOLWUMU 3TU 6eNKHU.
C aHTUTenamu 6binu KOBaJIeHTHO cBA3aHbl ¢iyopodopbl, UcnycKatolue CBET B KpacHOI Unu 3esieHoi obnacTu cnekTpa



COOTBETCTBEHHO. PaccMoTpuTe MukpodoTorpacum, caenaHHbie ¢ NOMOLLbIO ¢lyopecL,eHTHOro MUKpockona. Ha
nepBbix ABYX MuKpodoTorpadusx (d u e) pnyopocdopbl BU3yanusnpoBaHbl Mo 0TAENbHOCTH, a TpeTbe u3obpaxeHue (f)
— pe3ynbTaT Ha/lOXKeHUs NepBbIX ABYX APYr Ha Apyra. CUHUM LBEeTOM OKpalleHbl fpa KJ1eToK.

3aTeM yuyeHble pelunnu BbiIACHUTb GyHKLMIo 6enka ECNTT3. [ins 9Toro oHUu NOMeCcTU/IN ero B MeM6paHy K/eTku
KuleyHoi nanoukm (Escherichia coli), BBenu B 3Tn KneTkn pagnoakTueHblii AT® u Habnopanu, kak 6bictpo AT®
noKuHeT KneTky (puonetoBas KpuBas Ha rpadmke). B KauecTBe KOHTPOJISi OHM UCNOJIb30BaN 06bIYHbIE KNETKU
KULLEYHOI Nanoykm (3eneHas NyHKTUPHas KpuUBas Ha rpaduke).

+ ECNTT3

KoHueHTpauus paguoaktusHoro AT® B KneTke

Bpems

MpoaHanuaupyiite NpuBeAeHHbIe 3KCMEPUMEHTbI U YKaXKUTEe AJ1S KAXKA0ro U3 CreAylowuxX yTBEepXXAEeHUN, ABNAETCS OHO
BE€PHbIM U/N HEBEPHbIM:

x mtHsp70 nokanusyetca B siape knetku E. cuniculi;
v mtHsp70 HaxoaMTCA B OAHOM KJIETOYHOM KoMrapTMeHTe ¢ ECNTTS3;
% EcCNTT3 paBHOMepHO pacnpegeneH no Bcew untonnasme E. coli;
% ECNTT3 npensatctByeT TpaHcnopTy AT® yepes meMbpaHy;

Mockonbky ECNTT3 konokanusyerca ¢ mtHsp70, ckopee BCEro yyeHble eCTBUTENbHO O6HAPYXXWIM OpraHensy,
v rOMOJTOMMYHYHO MUTOXOHAPUN;
« ECNTT3 ckopee Bcero yyactsyeT B ruaponuse ATO.

22.02.20271 10:45:07
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3apaHue 14 (ID31)

MuuypuHCKoe yyeHue - JKeHayyHoe HanpaesieHue B 6uonorum, Bo3HuKLIee B cepeauHe 20-ro seka B CCCP,
npoaeuraemoe T.[1. JIbiceHKo U rocyAapcTBeHHO nponaraHfoil. MHorue BO33peHus 3TOi KOHLeNnL MM BbITEKaloT U3
nocTyNaToB JlaMapkKusMa. [Ins KaXK0ro u3 npMBeAeHHbIX HUXKE MOJIOXKEHUA, CBA3AHHbIX C 9TUM YYEeHUEM, OTMETbTe
BepHbIMU Te, KOTOPble COOTBETCTBYIOT, @ HEBEPHbIMM Te, KoTopble HE COOTBETCTBYIOT COBPEMEHHbIM 3HaHUSIM No



uuTonorumn, Gu3MoNorum pacTeHuii, reHeTUKe U TeOpUMN IBONIOLUM:

OTBeT yYyeHuKa

M3MeHeHe opraHn3mMoB UN UX OTAESbHbIX OPraHOB U CBOMCTB HE BCerfa Uim He B MOJIHON CTeneHu nepeagércs
NMOTOMCTBY, HO U3MEHEHHbIE 3a4aTKU HOBbIX OPraHU3MOB BCErAa Mosly4aroTcsi TONbKO B PesynbTaTe U3MeHeHUs Tena
POANTENBCKOrO OPraHnama, B peaysibtaTe NpsMOoro UM KOCBEHHOrO BO3ENCTBMUS YCIIOBUI KU3HM Ha pasBuTUe
opraHuaMa um oTAeSbHbIX ero YacTeit;

Vi3MeHeHWe HacNeACTBEHHOCTU, MPUOBPETEHNE HOBbIX CBOWMCTB M UX YCUIEHUE B PsiAie NOC/eA0BaTebHbIX
MOKOJIeHUt Bceraa (CTOMT NOHUMAaTb, Kak "TOSIbKO"- MPUM.) ONpeAensieTcs yCIOBUSAMM XXU3HN OpraHu3MOB;
XpOMOCOMbI He ABMATCA HOCUTENSIMU HAaCIeACTBEHHOCTY;

KneTku cnocobHbl camMo3apoXXaaTbCs U3 HEKJIETOYHOI Macceh;

CyLLECTBYET He TOJSIbKO MEXBUI0BasA KOHKYPEHLUS;

CoBpeMeHHble BUAbI CMIOCO6HbI MPeBpaLLaTbCs OAUH B APYroi Nog AeNCTBUEM YCIIOBUI BHELLHEN cpefbl.

XXX X
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3apaHue 15 (ID33) (3agava N2 1263916)

W3yunte npeAcTaBneHHylo HUXKe unoreHeTUYecKyto pekoHcTpykumio (Misof et al., 2014, published in Science). Ha
¢dunorpamme npepcraeneHbl LLlectuHorue (Hexapoda): rpynna HazeMHbIX YIEHUCTOHOTMX, BK/lOYaloLLast B cebs
HacekoMbix (Insecta) u HeckonbKo Apyrux, 60siee CKPOMHbIX M0 YUCITy BUAOB KJIaCCOB, a TAK)Ke HEKOTOpble Apyrue
UYNEeHMCTOHOrMe B KauecTBe BHELUHUX rpynn. BpeMsi pacxoXaeHus y3noB 6b110 OLLeHEHOo ¢ MOMOLLLbIO MeToAa
MONeKyNIAPHbIX YacoB, re0XpOHOJIOrMYecKas LuKana npueeaeHa cHusy. Hmke gpunorpaMmmbl Bbl MOXKeTe BUAETb
He6onbluyI0 CXeMy, Ha KOTOPOI CONOCTaB/eHbl 3HAaYUMble CO6bITUS B 3BONIOLMM 61ocdepbl U BpeMs NOsIB/IEHUS!
pa3nuyHbix oTpsiA0B HaceKoMbIX Mo NaneoHTONOrMYECKUM AaHHbIM.
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MpoaHanuaupyiiTe NpeAacTaBNEHHbI PUCYHOK U, ANl KAXKAOMO U3 CEAYIOLMUX YTBEPXKAEHUI, YKAXKNTE, AABNAETCA OHO
BEpPHbIM MW HEBEPHbIM:

OTBeT yY4eHuKa

Mo naneoHToNOrMYeckMM JaHHbIM K Hayany MenoBoro nepuoga (Ha cxeme - Cretaceous, 145-65 MAH. 1. H.) y)Ke
NOSIBUINCH BCE COBPEMEHHbIe OTPsifbl HacekomblX;

MosiBnexue n AuBepcudukaums LIBeTKOBbIX pacTeHuin (Ha cxeMe - Angiosperm radiation), NpeanonoXuTensHo,
npvBena K nosiBfIeHNIo 60/1bLION0 Yuca oTpsfoB HacekoMblx, B YacTHOCTH, Yewwyekpbinbix (Lepidoptera);
MepenoHuyaTokpbinble (Hymenoptera) — camasi 6asanbHas rpynna HaceKoOMbIX C MOJIHbIM MPeBpaLLeHneM
(Holometabola);

LllecTuHorux (Hexapoda) MoXxHoO paccMaTpuBaTh Kak 0fjHy U3 BeTBeil Pakoo6pasHbix (Crustaceans);
BeccsixkoBble, unu npoTtypbl (Protura) — camas ApeBHsist coBpemeHHas rpynna LectuHorux (Hexapoda);

Mo paHHbIM hUNoreHeTUYeCKo peKoHCTPyKLmKM, Hacekomble (Insecta) nossunuck okono 490-480 MIH. neT Ha3ag.

X

X ¢ X X

Bpems oTeerTa: 22.02.20211010:32
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3apaHue 16 (ID34) (3anaua N2 1264001)

JlucT saBnseTca Hambonee NNacTUYHbIM OopraHom pacTteHuii. AHaTOMU4YEecKoe CTPoeHne IMCTbeB 0YeHb CU/IbHO
U3MeHsAeTCca B 3aBUCUMOCTHU OT ycnoauﬁ, B KOTOPbIX o6uTaloT pacTeHus.

Huxke npueefieHbl poTorpadum nonepeyHbIx cpe3o. (UK hparMeHTOB CPEe30B) IMCTbER LIBETKOBbIX PacTeHuii
(o6paTuTe BHUMaHKe MacLTab HeogMHaKoB!).




Mocne AaHHOﬁ ¢0pMyHVIpOBKVI 3apaHusa npueeaeHbl Tpu cron6|.|,a J/IEMEHTOB AJ1 COoNnoCTaB/IeHusA:

B neeom cTonbue NnpUBefeH CMCOK XapaKTePUCTUKU NUCTbEB (CMIUCOK N36bITOYEH — B HEM €CTb JILLHUE
XapaKTepuCTHKK).

B cpepHeM cTonbLe yka3aHbl Homepa ¢poTorpaduii (cammu dpoTorpacdum npuBefeHbl Bbille).

B npaBom cTon6Lie NpUBeA,eH CIMCOK 3KOIOrMYECKUX rpymnmn pacTeHuii No OTHOLLEHUIO K Bofie (CMMCOK U36bITOYEH,
BbI6upaiiTe Haubosiee TOYHYIO XapaKTepuCTUKy!).

Heobxogumo cooTHecTu poTorpaduio cpesa c NoaxoAsLLei eMy XapaKTePUCTUKON 1 9KOJIOrMYECKOW rpynnoii.

Kaxabivi an1eMeHT u3 cpegHero cTosbLa MOXHO COeAUHNTL CTPEJIKON TOIbKO C OAHUM 371EMEHTOM B /IeBOM CTO/I6Le U C
O/iHUM 3/IEMEHTOM B paBoM cTos6Le. Kaxaas CTpesika JO/KHA ObITb YHUKaIbHOM, T.€. MPOBECTYU ABE CTPEsIKU OT ABYX
3/1EMEHTOB CPeSHEero cTon6ua K 04HOMY U TOMY Xe 3/1eMeHTy 1eBoro (Mav npasoro) cTon6La Heb3s!

[ns Toro, 4TO6bI MPOBEeCTU CTPEJIKY rnepeTaHuTe MbILLIKOW 371EMEHT K KOTOPOMY Bbl MPOBOANTE CTPEJIKY NnoBepx 3/ieMeHTa
OT KOTOPOro 4OJ/KHa UATH CTpesika n OTiycTuTe. YT06bI OTMEHUTL CTPeJsIKy Mexxgy asieMeHTaMu MoBTOPUTe nx
nepemMeLlyeHue.

OTBET y4yeHuKa

A) Mesodunn avddepeHumpoBaH Ha ABa Tuna —
cTon6uaTblii U ry6yaTblii, TOHKasi OAHOCMOWMHas
KyTVKyna

B) YcTbuua norpyxeHHble. [oa  anuaepmont
pacrosioxXeHa rmnofiepma, coctosulas U3 KneTok ¢
paBHOMEPHO YTOJILLEHHbIMW OpeBeCHeBatoWnMm
KNeTOYHbIMK CTeHkamu. Mesohunn oaHOPOAHbIN,

Knagyatbliii
cKnapsa A PoTo 1) Mesodut
1
C) Nuer rMNOCTOMAaTUYECKUA. YcTbuua
LI1) BogHble pacTeHUs C MOSIHOCTbIO MOTPY>KEHHbIMMU
pacrnosnioxeHbl B KpPUNTax, B KOTOPbIX TakKxke ¥ doTo UCTEAMU
pasBMBaOTCA U OAHOKNETOYHbIE TPUXOMbI 2
. Ill) BopHble pacTeHuss C MiaBaloWWMMKU  Ha
D) JlucT anucToMaTUYeckui, pasBuTa MoLLHas ¥ doTo
NOBEPXHOCTU BOAbI IUCTbAMMU
KyTUKyna. B mMesobunne pacnonaratotcs 3
acTpocknepengpl
’ 1IV) CykkyneHT ‘
doto
E) JIuCT anMcToMaTU4ecKuii, pebpucTbiit C BEpXHen 4
CTOpPOHbI, 6Gofbwoi  ero  o6beM  3aHWMaeT V) Cknepocut ‘
ofipeBeCHeBLLas CKNepeHxnma
A PoTo
5 VI) Kcepooput

F) MouwHoe pasBuTMe MMeeT Bogosanacarolias
napeHxuma

G) 9nupaepma BbinonHsAeT GYHKUMIO GOTOCUHTES],
ycTbuL, HeT

H) JIucT runoctomaTuyeckuii, anugepma nokpbita
TOHKOW KyTUKYNOW, yCTbULa NPUNOAHATbIE

Bpems oTBeTa: 22.02.20271 1004912
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3apaHve 17 (ID36) (3anaua N 1264007)

B npownom rogy MHOrMM U3 Hac NpULLIOCH NMPOBECTU AOMA Hefienun UK faxke Mecsilbl, HO HEKOTopbie
6ecrno3BOHOYHbIE He MOKMAAIOT CBOU ALOMUKM BCIO YXKU3Hb.

Huxe npusepeHbl M306pa)KeHMS| AOMMUKOB/PaKOBUH/CKENeToB passIM4yHbIX 6€Crno3BOHOYHbIX XXUBOTHbIX:




60 mxm ny1sa B, C, H u M, 20 mxm nyxst O

Mocne paHHoM (opMYyNUPOBKM 3afaHNA NPUBEAEHDBI TPU CTONGLA 3IEMEHTOB /11 COMOCTaBJ/IEHUS:

B neBoM cTon6ue NpuBefeH CNUCOK Ha3BaHUI YXUBOTHbIX (CMIMCOK U36bITOYEH — B HEM €CTb JIMLLHUE Ha3BaHUs).
B cpegHeM cTonbLe yka3aHbl HoMepa poTorpacduii (camu dpoTorpacdum npuBefeHbl Bbllle).

B npaBom cTon6ue npuBeAeH CNMCOK XapaKTepPUCTUK AaHHbIX YXUBOTHbIX.

ConocTtaBbTe NpeAcTaB/ieHHble Bbille M306pa)KeHMﬂ AOMUKOB/paKoBUH/CKeneToB 6ecno3BOHOYHbIX C Ha3BaHUSAMM UX
o6nap,aTenel7| U HEKOTOPbIMU XapaKTepUCTUKaAMU, KOTOpPble MOXXHO NPUCBOUTDb 3TUM XXUBOTHbIM.

Kaxkzblii a1eMeHT 13 CpefHero cTon6La MOXHO COEANHUTbL CTPEJTKON TOJIbKO C OAHUM 3JIEMEHTOM B JIEBOM CTOJI6LE U C
O/JHUM 3/IEMEHTOM B NPaBoM CTos6Le. Kaxaasi cTpesika Ao/KHa 6biTb YHUKa/IbHOM, T.€. POBECTY ABE CTPESIKU OT ABYX
3/1eMEHTOB CpefHero cTonbua K 04HOMY U TOMY Xe 3/1eMEHTY J1eBOro (Uam npaBoro) cTonbLa Hesb3s!

[ins Toro, 4To6bl MPOBECTY CTPEJIKY MEPETSHUTE MbILIKOM 371EMEHT K KOTOPOMY Bbl IPOBOAMTE CTPEJIKY MOBEPX d/1IeMEHTa
OT KOTOPOIo AO/MKHA UATHU CTPesiKa U OTAYCTUTe. YTO6bl OTMEHUTb CTPEJIKY MEXAY d/1eMeHTaMu MOBTOPUTE UX
nepemeLyeHue.

A)  llectunyyeBas  ry6ka  Euplectella  sp.
(Hexactinellida)

B) BptoxoHoruin mosnntock Patella ulyssiponensis
(Gastropoda)

C) [OsyctBopuaTbiii Monntock Teredo navalis -
«kopabenbHblit YepBb» (Bivalvia) PoTo 1) UMetoT X0aHOCUHLUUTUIA (CIMBLUMIACS BHYTPEHHWIA
€OV BOPOTHUYKOBbIX KNETOK)

D) TonoBoHoruit Momstock  Sepia  bertheloti
(Cephaloboda) IN At~ AnFauL ALIvauua 4 ATbARATUA



[ | ®oto WoAnyy,  upranon puisanan o uiespuinn

o BbIAENUTENbHON W PENpOAYKTUBHOMN  CUCTEM
E) MMepucToxabepHoe Spartobranchus tenuis CMelleHbl K nepeaHeMy KOHLY Tena B pesynbrate
(Hemichordata: Pterobranchia) TOpcuoHa

y doTo

3
F) PakywkoBblii pak Loxoconcha damensis fll) WMetoT aHTeHHbl, NPUCMOCOGMEHHbIE ANs
(Ostracoda) non3aHbs 1 NnasaHbs

y doTo

4
G) YcoHoruit pak Teloscalpellum ecaudatum IV) OTHOCATCA K BTOPUYHOPOTBIM KUBOTHBIM
(Cirrhipedia) o

'SOTO §V) metoT nododop (ocobblii annapaT v3 wynaned,
H) Bectumentudepa Lamellibrachia sp. (Annelida: MOKPbITbIX PECHUYKAaMK)

«Vestimentifera)

) Bpaxvonoga Rhynchonella peregrina
(Brachiopoda)

J) TwmapougHbiii  nonun  Oswaldella incognita
(Hydrozoa)

Bpems oTBerTa: 22.02.2021 10:52:45

Bannb!: Sns 5

3apaHue 18 (ID40) (3anaua N2 1264014)

Ha pucyHke nso6parkeHa ynpoleHHas cxema KaTanusa ¢epMeHTa eHona3sbl, y4acTBYIOLLErO B rMUKonuse. Pe6pucTtble
NUHUKU 0603HAYaIOT OCTOB 6€s1Ka, U30THYTble CTPENKU OTPaXKaloT MUTPaLUIO AJIEKTPOHHBIX Nap, MyHKTUPHbIE NpsiMble

COOTBETCTBYIOT MOHHbIM B3aUMOAENCTBUAM, MPsSIMble CTPENKU COOTBETCTBYIOT LOHOPHO-aKL,eNTOPHbIM CBA3AM. Mbl

3awndpoBanm 5 yyacTKOB aKTUBHOTO LieHTpa eHona3bl 6yKBaMu laTUHCKoro andasuta (A-E).

Hwxe npueeAeHbl d)OpMyHbl ANna NaTu 3al.ll|/|d)pOBaHHbIX Y4YaCTKOB aKTUBHOIO LLleHTpa AaHHoro d:epMeHTa:

1 Q 2 NH,
/_>—OH /\ﬂ

3 ; 4

NH5 _

O\/O



Mocne gaHHOM HOPMYNMPOBKM 3afaHNs MPUBEAEHbI TPU CTON6L,A 3NIeMEHTOB /ISl COMOCTaBNEeHUs:
B neBoM cTon6ue NpuBefieH CNUCOK YYaCTKOB Ha CXeMe KaTanu3a.

B cpepiHeM cTon6Lie yka3aHbl Homepa (opmyn (camu hopmynbl NpUBefEeHbI Bbille).

B npaBom cTon6ue npmBeAeH CNUCOK pyHKLMOHANbHBIX XapaKTepPUCTHUK.

PaccMoTpuTe puCYHKM, NOCJIe Yero yCTaHOBUTE, KaK1e XMMUYecKue CTPYKTYpbl COOTBETCTBYIOT 3aluM(poBaHHbIM
y4yacTKaMm, a TaK)Ke COOTHecuTe Ux ¢ (pyHKLIMOHaNbHbIMU XapaKTepUCTUKaMM U3 cnucka. O6LMMMU KucnoTamm
Ha3bIBalOT COeJMHEHMS, CMOCO6HbIE BbICTYNaTh J0HOPaMM NPOTOHOB. 061 Me OCHOBAHUA BbICTYNAIOT B KayecTBe
aKLLeNnTopoB NPOTOHOB.

Kaxabii a1eMeHT 3 cpegHero cTosbLa MOXHO COeAUHNTb CTPEJTKOI TOIbKO C OAHUM 3/1eMEHTOM B JIeBOM CTOJIOLe U C
O/IHUM 3/1IeMEHTOM B paBoM cTos16Le. Kax/aas CTpesika JO/DKHA ObITb YHUKAIbHOM, T.€. MPOBECTYU ABe CTPEsIKN OT ABYX
3/1EMEHTOB CPesJHero cTon6ua K 04HOMY U TOMY e 3/1eMeHTy 1eBoro (Mam npasoro) cTon6La Heb3as!

[lns Toro, 4TO06bI MPOBECTYU CTPEJIKY NEPETSHUTE MbILLUKOW 3/1EMEHT K KOTOPOMY Bbl IPOBOAUTE CTPEJIKY MOBEPX 1eMEHTa
OT KOTOPOro JO/MKHA MATU CTPEJIKa U OTrycTUTE. YT06bI OTMEHUTL CTPESIKY MEXY 3/1IEMEHTaMU MOBTOPUTE UX
nepemetyeHue.

OTBeT yyeHuKa

‘ A) YuyacTok A dopmyna 1 1) O6Luee ocHoBaHWe I
‘ B) YuacTok B dopmyna 2 1) OnekTpodbuNbHBIN OpraHMYeckuit KaTanusaTop ‘
‘ C) YuacTok C dopmyna 3 f 111) AnekTpodUNbHbI HEOPraHUYECKMIA KaTannuaaTop ‘
‘ D) YyacTok D 1d>opMyna 4 f IV) Nvrang ‘
‘ E) YuacTok E f dopmyna 5 YV) O6uias kucnoTa ‘

Bpems oTBeTa: 22.02.202111:03:09

Bannb!: 2u35

3apaHue 19 (ID42) (3apaua Ne 1264018)

Hu)xe npuBepeHbl I/I306pa)KeHMil Pa3nnUyHbIX cy6KﬂeT0‘-lelX CTPYKTYP BbICLUUX pacTeHmii:




Mocne paHHoOM tbopmynuposxu 3apaHusa npueeaeHbl Tpu cTon6ua 3/1eMeHTOB /1S CONOCTaBJIEHUSA:

B neBom cTon6Le NpuBefileH CNUCOK Ha3BaHUii CTPYKTYP (CMUCOK U36bITOYEH — B HEM €CTb JILLIHNE TePMUHDI).
B cpepiHeM cTon6Lie yKa3aHbl HOMepa PUCYHKOB (CaMyu PUCYHKM NPUBEAEHbI BbilLe).
B npaBom cTon6ue npuBefieH CnMcoK pyHKLMOHANbHbIX XapaKTepPUCTHK.

CooTHecuTe M306paXKeHNs CY6KNETOUHbIX CTPYKTYP (B HEKOTOPbIX Clyyasix CTPYKTYPbl O KOTOPbIX UAET peyb B 3afaHUu
OTMeyeHbl KPaCHbIMMU CTPeNKamm) € UX Ha3BaHNAMMU U GYHKLMOHANBHBIMU XapaKTepUCTUKaMK.

Kaxabiii a1eMeHT u3 cpegHero cTosbLa MOXHO COeAUHNTb CTPEJTKOI TOIbKO C OHUM 3/1eMEHTOM B JIeBOM CTO/I6Le U C
O/IHUM 3/1IEMEHTOM B rIpaBoM cTos6Le. Kaxaas CTpesika JO/KHA ObITb YHUKAIIbHOM, T.€. MPOBECTYU ABe CTPEsIKN OT ABYX
3/1EMEHTOB CPesHero cTon6ua K 04HOMY 1 TOMY e 31eMeHTy 1eBoro (Mav npasoro) cTon6ua Heb3as!

[nsi Toro, 4T06b! NPOBECTU CTPEJIKY NEPETSHUTE MbILLKOM 371EMEHT K KOTOPOMY Bbl [IPOBOAMUTE CTPEJIKY [OBEPX S/1eMeHTa
OT KOTOPOIro A4OJ/KHa UATU CTpesika n OTryCcTuTe. YT06bI OTMEHUTH CTpesiky Mexxgy asieMeHTaMu MoBTopuUTe nx
nepemelerme.

OTBeT y4yeHuka

‘ A) Xnoponnact ‘

‘ B) Xpomonnact ‘

‘ C) 9tnonnact 1) KpacHblii cBETOYNABAMBAOLLMMA MUTMEHT ‘

‘ D) KapoTu 1) MeXKNETOYHbI KOHTaKT ‘

IE)”POTO"'"aCT ) OpHOMeMmGpaHHas oOpraHenna, 4YacTo 3aHMMaroLLas

60nbLUYO YaCTb PacTUTENIbHOW KNETKN

‘ F) PyBuckO

IV) PacTutenbHas knetka 6e3 KNeTo4YHOM CTeHKN ‘

PucyHok 4

‘ PucyHok 5 l

‘ G) Nnasmogecma

V) Mnactuaa, dopmupytowascs B  (HOTOCUHTE3UPYIOLLMX
opraHax B yC/IOBUSIX OTCYTCTBUS OCBELLEHUS

‘ H) Bakyonb




1) Llenntono3ocuHTasbl

J) Xnopodunn

3apanue 20 (ID44) (3anaqa N2 1264021)

CoBpeMeHHas 6Uonorus HeoTAeNMMa OT KOHLLenLuK 6uonoruyeckon aBonoLmu. Kak ckasan oguH U3 KpynHewmx
6uonoroe-teopetTnkoB XX Beka ®eopocwuii Mpuropbeeuy [lobprxaHckuii (1900-1975), <HUYTO B 6MONOrMM HE UMEET
cMbic/ia KpoMe Kak B cBeTe aBonoyuu» (nothing in biology makes sense except in the light of evolution) — Tak 6bino
o3arnaeJieHo ero acce, ony6nukoBaHHoe B 1973 r. MHorouncneHHble foKa3aTeNnbCcTBa 9BOJIOLUM NOATBEPXKAAIOT
3BOJIIOLMOHHOE NMPOUCXOXKAEHME BCEX XKUBbIX CYLLLECTB OT obLero npeaka. OfHako, B 06LL,eCTBEHHON MIOCKOCTH
BOMNPOC OCTaeTCs AUCKYCCUOHHBIM MO MHOFUM MPUYMHAM.

Hwxe npueepeHbl pUCYHKU, UINTIOCTPUpYoLL e passiudyHbie 6uonoruyeckune siBNeHus:

TODAY

Cerebrum

) pus nda
__ TonosHoii mosr M Nervus laryngeus superior / (e N\ @
Nervus laryngeus inferior BepXHIl roOpTaHHLI HepB f,h

HuxHwii ropTanHbiii Heps

] Nervus laryngeus recurrens
Bo3BpaTHbIV rOPTaHHbIA HepB

Arteria corotis
Nervus vagus CoHHast aptepus PERMIAN

bnyxpalouii Heps

Arcus aortae
[yra aopTbl

/" Glowoptis AN

Ductus arteriosus Botalli

Aorta dorsalis é |
v B0TaNoB NpoTok

CnnHHan aopta
Arteria I
NérouHan aptepus

BEJIOK-KOOUPYHOLLIVE MEHDbI 2%
|

LINE 20% N
WUHTPOHbI 26%

SINE 13%

NMPOYUE
YHUKAJIbHbIE
LTR-PETPO- - MOCJIENOBA-
TPAHCMO30HbI 8% < TEJIbHOCTU
/ sl | 12%
nPOYNA
MPOCTbIE MOBTOPbI 3% FETEPOXPOMATWH 8%

CErMEHTHbBIE AYMJIMKALUWA 5%

OHK-TPAHCMO30HbI 3% /

Mocne paHHoM dJOpMyHVIPOBKVI 3apaHusa npuBeaeHbl Tpu cTonbua aneMeHTOB A/l COMOCTaBJ/IeHUs:

B neBom CTonSue npueBefeH CMUCOK KaTeropum gokKasaTesibCTB 3BOJIIOLUN.

B cpepiHeM cTon6Lie yKa3aHbl HOMepa PUCYHKOB (CaMyu PUCYHKM NPUBEAEHbI BbllLe).

B npaBom cTton6ue npuBeAeH CNUCOK Ha3BaHWUM 6MoNoruyYecKux siBJIEHUN, NPOUINTIOCTPUPOBAHHbIX PUCYHKaMMU.



B aToM 3apaHuM He06X0AMMO CONOCTABUTD KapTUHKW, WUTIOCTpUpyloLl e pas3jiniyHble 6uonoruyeckue ABNEHUA ¢
Ha3BaHUAMMU ITUX AIBJIEHUIA U KaTeropusiMu AokKasaTes/ibCTB 3BOJIIOLUN.

Kaxabiii an1emeHT n3 cpegHero cTo/bLa MOXHO COeAUHNTb CTPEJIKOI TOIbKO C OHUM 371eMEHTOM B JIeBOM CTO/IOLe U C
O/iHUM 3/1IEMEHTOM B rIpaBoM cTos6Le. Kaxaas CTpesika JO/KHA 6bITb YHUKAIIbHOM, T.€. MPOBECTYU ABe CTPEsIKN OT ABYX
3/1EMEHTOB CPesJHero cTon6ua K 04HOMY U TOMY e 3/1eMeHTy 1eBoro (Mav npasoro) cTonéLa Heb3as!

15151 TOro, 4T06bI MPOBECTM CTPEJIKY MEPETAHUTE MbILIKOM 3JIEMEHT K KOTOPOMY Bbl POBOAMTE CTPEJIKY MOBEPX s/1eMeHTa
OT KOTOPOI0 OJIXXHa MATH CTPesIKa U OTrycTUTe. YT06bl OTMEHNTD CTPEJSIKY MEX/Y d/1eMeHTaMu OBTOPUTE X
repemeLLeHme.

OTBeT yyeHuka

PUCyHOK ¢
1
1) HecoBepLUEHCTBO CTPOEHUS XKUBbIX OPraHU3MoB
A) ManeoHToNOrMYECKNE JoKasaTeNbCcTBa
§ PUCYHOK ¢ 0 n
CEeBJOreHbl, PeTpoBuUpychbl, «MycopHas» [OHK B
‘ B) Mopdonoruyeckue fokasatenbcrea ') A PeTpoBMpY yeop A
cocTaBe reHoma
’ C) 9M6puronornyeckue gokasatenbCcTBa ). PUCYHOK ¢
3 Ill) Apeanbl, o6bsicHAeMble Maneoreorpapuyeckumm
PEKOHCTPYKLMAMM
D) MoneKkynsapHo-reHeTuyeckme
OKasaTesbCTBa PucyHoK
. '4 Y 1V) «[pomexyTouHble» GopMmbl ‘
‘ E) Buoreorpactuyeckume gokasatenbcrea f
{ V) CX0f,CTBO 3MBPUOHOB MO3BOHOYHbIX
PucyHok 4
5

Bpems oteeta:  22.02.2021 10:56:52

Bannb!: Suns 5

3apaHue 21 (ID53) (3agaua N2 1264051)

BakTepuodaru (¢paru) — uMpoKo pacnpocTpaHeHHas B npupoae dhopMa cyuiecteoanus. daru cneynduyecku
3apaXkaloT KNeTKM onpeAeNieHHbIX WTaMMOB 6aKTepuii, 3aXBaTbIBalOT UX CUCTEMbI CUHTE3a HYKNIEUHOBbIX KUC/IOT U
6eNKOB Ans CBOEro BOCMPOU3BEeAeHUs, 3aTeM Yallle BCero y6uMealoT 6aKTepmio-X03si1Ha U BbIXOAAT BO BHELLHIOW cpeay
B MOMCKax HOBbIX XXepTB. [l 60pb6bl ¢ paramn 6akTepumn 063aBenucb pa3MYHbIMKU CUICTEMaMM 3awmuTbl. MOXXHO
BbIAENUTb TPU Pa3/IMUHbIX MOAXOAA K 3aLiuTe OT aros:

1) He no3BonuTb dary NpoHUKHYTb B KJIETKY.
2) 3a6nokupoBatb pennukaumio ¢ara BHyTPU KNETKU-X035IMHA.
3) 3anycTUTb KNETOYHbIIi CYULMA KNEeTKU-X035IMHA [i0 TOro, Kak (ar ycneeT pa3sMHOXKUTbCS.

YTo6bI ONpeaenMTb MexaHM3M AeiCTBUS TOI UJIM UHOI 3aLLUTHON CUCTEMbI, MOXXHO 3apa3uTb KNIETOYHYIO KY/IbTYpy
Pa3HbIM KONIMYECTBOM aKTUBHbIX (aroBbix YacTul,. COOTHOLLEHME aKTUBHbIX (haroBbIX YacTUL, K KJIeTKaM 0603HavaloT
TepmuHom MOI (Multiplicity Of Infection).

3a pocTOM KynbTypbl y406HO CNeAUTb MO U3MEHEHUIO ONTUYECKO MIOTHOCTYU cpefbl NpU AnuHe BonHbl 600 HM (ODgqg).

Mo mepe pocTa KynibTypbl KOIMYECTBO GaKTepuasibHbIX KJIETOK B Heli BO3pacTaeT, cpefia CTaHOBUTCA 6o/iee NNIOTHON,
YTO oTpa)kaeTcs B Bo3pacTaHun ODgqq.

YuyeHble peLunnn BbISICHUTb, KAKOB MeXaHU3M paboTbl 3alyuTHON cucteMbl CBASS. CBASS cocTouT U3 napbl FreHoB, U
LWIMPOKO pacnpocTpaHeHa B npupoAe. YueHble B3nu ABa LWUTaMMa 6akTepun: oauH ¢ cuctemoli CBASS, a apyroit — 6e3, u
NpOoBeNU C KAXAbIM TPU IKCNEepUMeEHTa:

A. K 50 Mn 6aKTepuanbHoii KynbTypbl C KOHLLEHTpaLmei knetok 103/mn go6aeunu 1 Mn pacTeopa dara ¢

KOHLIeHTpaLueli akTUBHbIX ¢aroBbix YacTul, 105/mn.

B. K 50 Mn 6aKkTepuanbHoi KynbTypbl C KOHLEHTpaLueli KNeTok 103/mn go6aeunu 1 Mn pacTBopa ¢ara c

KOHLieHTpaLueli akTUBHbIX ¢aroBbix YacTuLy 10%/mn.

C. K 50 Mn 6aKTepuanbHoi KyNbTypbl ¢ KOHL,EHTpaumeit KneTok 103/Mn He f06aBNsAnM BaroBbix YacTyy,

Bce 6 Kon6 ¢ 6aKTepnanbHbIMU KyNIbTypaMy 3aTeM BbIPaLLUBaNMCh B OAUHAKOBbIX YCNOBUSX MPY ONTUMaNbHON
TeMnepaType Ans pocta 6akTepun. B pesynbTaTte yyeHble MNOAyYUnm cnegytolime pocToBble Kpueblie (M3MeHeHne ODgqq




BO BpPeMeHM).

WwWTamMmm SKCMNEepPUMeEHT

A B C
0.6 1 - CBASS -

+ CBASS

0 1 1 1 1
0 30 60 90 120 150 180

Bpems, MWH

MpoaHanusupyiite rpaduk U oTBETbTE Ha creAyloLL e NoABONPOChI:

1) O6bsICHWTE, NOYeMy NMPU 3apaXKeHUK 6aKkTepuanbHON KynbTypbl paroM CHUXaeTCs onTUYeckas naoTHOCTb KybTypbl.
2) MocuuTaite MOI ansi akcnepumMeHToB A 1 B.

3) B kakoM aKcneprMeHTe 6akTepuasibHas Nonynsaums nornéaeT 6bicTpee BCero?

4) O6BACHNUTE, MO KaKOMy W3 TPEX NMPUBELEHHbIX B YCIOBUM MEXaHW3MOB paboTaeT cUcTeMa aHTU(aroBo 3aluTbl
CBASS.

an BHeCeHUHU OTBEeTa B I0Jie HUXKe, no»(anyﬁcra, coxpaHmiTe HyMepaLuio Nnog4BornpocoB Ha KoTopbie Bbl faeTe oTBeTbi!

OTBeT yYyeHuKa

1) Mpu BbixOAe haros U3 KNETKU NPOUCXOAUT PaspyLUEHNE KNETOYHON CTEHKU 6aKTepum U BbIXOA €€ KOMMOHEHTOB
Hapy»y, BCNeCTBUE Yero KNeToYHas Macca He arpermpoBaHa B 0JHOM MeCTe, a PaBHOMEPHO pacnpeaensieTcs no
06bEMy. K ToMy e dharv noaaBnstoT pocT 6akTepuii (Aa U MEPTBbIE KNETKU Pa3MHOXWUTbCS HE MOTYT), BCNIEICTBUE YEro
onTuyeckas NIoTHOCTb He YBENUUYMBaeTCs.

2) Yto6bl NnocuntaTh MOI, NocunTaem obLLee YUcno GaroBbix YacTUL, U 6aKTEPUN, @ 3aTEM HYXKHO pPasfefiuTb KOSIMYecTBO
(haros Ha KONMYECTBO GaKTEPUiA.

Jna skcnepumeHTa A:

N(daros)= 1 Ma*105 u/mMn=10"5 yactuy,

N(6akTepuit) = 50 Mn*1043 u/mn = 5*10%4 yacTuy

MOI(A)=1045 /(5%10%4)=2*10"4

Jns akcnepumeHTa B:

N(dbaros)= 1 ma*10*4 y/Mn=10"4 yactuy,

N(6akTepuit) = 50 Mn*1043 u/mn = 5*10%4 yacTuy

MOI(B)=10%4 /(5*10%4)=0.2%10"4

OTBeT: MOI (A) = 2%10*4 ; MOI(B) = 0.2%10%4.

3) Monynaums 6bicTpee NornbaeT B 9KCNepuMeHTe A, 0 YEM MOXHO cKasaTb, YBUAEB, UTO Ha rpaduke onTuyeckas
NIOTHOCTb HAYMHAET CHMXKATbCSA paHblle, YeM B ApYrux akcnepumeHTax. MNpu aTom nonynsauma ¢ cuctemonn CBASS
nornéaet 6bICTpee, YeM Nnonynsaunusa 6es Heé.

4) Hanbonee BeposTHO, 4To cucTema CBASS aTo cucTeMa cyuumaa KneTku Xo3samnHa Ao Toro, Kak dar CMoxeT
Pa3MHOXUTbCS, MOCKOJIbKY MpY 6I0KUPOBaHWUU MPOHUKHOBEHWS dhara B KIETKY POCT MOMyAALMU B KNETOYHOM KyNibType
6b1n1, U rpadmK 6bin 6bl CXOAHBIM C rpadukamu C, HO C MEHBLUKMM YT/IOM HaKJIOHa MO OTHOLLEHUIO K OCK abumcc. CXoAHbIN
rpacuk 6bi1 6bl M NpK cTpaTernu "6noknupoBaHmne pennvkaumm dara’. K Tomy xe Ha rpaduke BUAHO, YTO B IKCMEPUMEHTE
A kneTku ¢ cuctemoit CBASS 6bicTpee nornéanu, YeM KeTku 6e3 Heé, UTo Tak)Ke roBOpUT B NONb3Y TOro, YTO 3Ta
cMcTeMa OTBeYaeT 3a CTpaTeruto KINeTouHoro cymumaa.

3apaHue 22 (ID55) (3anaua Ne 1264052)




KnagucTuueckuii aHanu3 no3sosisieT NOCTPOUTb AiePeBo 3BOMNIOLMOHHON UCTOPUM TaKCOHa. B paMKax aToro 3aaHus Bbl
nocTpouTe AiepeBo rMnoTeTMYEcKoro TakcoHa. NMpumep npocTeiiluero fepeBa Ha KAPTUHKE HUXKeE.

Knaccuueckue KnagucTuyeckme MeTofbl CNONb3yloT Mopdonornyeckme AaHHble, 3aKOAUPOBaHHbIE B MPU3HAKU.
Ypao6Hee Bcero BbiAensATb ABa 3HaYEHNsA NpU3HaKa: nneamomopdHoe, KoTopoe o603HayaeTca Kak «0» U anomopdHoe,
o603HavaeMoe Kak «1». [IpeAnonoxeHne o TOM, Kakoe 3HaueHue Npu3HaKa AIBNAETCS NNe3MOMOPHbIM, CTPOUTCA Ha
OCHOBeE MasIeOHTONOrNYECKNX, BM6PUONOrNYECKNX N CPAaBHUTENIbHO-aHaTOMUYECKUX AaHHbIX. 1151 ynpoLeHus
paccyaeHus Mbl 6yieM MCNoNb30BaTh TAKCOH — BHELLHIOW rpynny (A), Yby NPU3HAKM Mbl a priori 6yaeM cuutaTb
nneamomopdHbIMU. HuxKe B Tabnuue faHbl 3HaueHUsi 4 NPU3HAKOB ANsl 4 BUAOB, a TaK)Ke PacKpbITbl CAMMU MPU3HAKK.

UcnonbayiiTe MeToA MaKCUManbHO MapCUMOHMM (MaKCUManbHON 3KOHOMUM), KOTOPbIi 6a3upyeTcs Ha
NpeAnosioXKeHUH, YTO SBOJIOLMOHHDbIE COBbITUS (MU3MEHEHUsI 3HaUYEHMII PU3HAKOB) NPOUCXOAAT pefko. CnefoBaTeNbHO,
caMoii BeposiTHOI 6yfeT AIBNATCSA TOMNOJOMUS, YTO ONMUCHIBAETC MUHUMAlbHbIM YUCIOM co6bITHii. KoHeuHo, B
peanbHOCTM BCe AaneKo Tak He TaK NpocTo.

I N Y N T

BugA O
BugB 1
BupC 1
BugD O

=, O O O
= O O O
o N = IO

MapameTpusauma:

1. MywwuctocTb: cnabas -0,
xopowasa —1;

2. WUrpusocCTb: He BbipaxeHa — 0,
3ameTHaa — 1;

3.  KHMCTOYKM Ha yLluax: OTCYTCTBYHOT — r
0, umerotca—1; 1

4, KonwunyecTtso XxBoCTOB: 0aAUH — 0,
cemb 1 bonee — 1.

OTBeTbTe Ha cneayloLwue NoABONPOChHI:

1) 3anuwuTe B CTPOYHOM opMaTe AepeBo, 3Has, YTO BHELLHSASA rpynna onpeaesieHa sHavasibHo, U NoJib3yscb METOL0M
MaKcuMManbHoi akoHoMuu. Mpumep ctpoyHoit sanuck: (X, (Y, U)), rae X, Y, U — 0603HauYeHMst TaKCOHOB.

2) [lo6aBbTe Ha Hallly CXeMy, 3an1caHHyHo B CTPOYHOM hopMaTe 3BOJIIOLMOHHbIE COBbITUA, 0603HaYMB HOMEpa
npuaHakos. Mpumep Takoi 3anucu: (X, (Y/#1, U)/#2+3)).

3) OnuwmTe crosamMm 3BosIOLMIO (PEHOTMMA B rpynne, HauMHas ¢ peHoTHNa O6LLEro NpefKa, 3aTPOHYB BCE U3BECTHbIe
npeo6pasoBaHus.

4) Monpo6yeM Mcnonb3oBaTb NPOCTENLIME METOAbI KJTAaCTEPHOTrO aHanusa. PaccunTtainte KoapduumneHT cxoacTaa (aons
CXOAHbIX MPU3HAKOB OT O6LLEr0 YnNCNa NpU3HaKoB) Mexay Bugamu D, B u C (BHELLHIO rpynny He paccMaTpyBaeM) u
3anuwmnTe ero. Y Bac LO/MKHO Nonyuutbes Tpu yucna: BC=x, BD=y, CD=z.

5) Tenepb Bbi6epuTe ABa Hanbosiee CXOAHbIX BUAa. OHM 06pasytoT nepBbli knacTtep (X, Y), Lo6aBUB K HUM OCTaBLUUIACS,
NoJTy4”M TOYHO TaKyHo Xe TOMOJOrUIo, Kak U paHee (Ho 6e3 BHeLLHel rpynnbl). 3anuiunTe ee B CTPOYHOM hopMme.

an BHeCeHHUU OoTBeTa B I0Jie HUXKe, no»(anyﬁcra, COXpaHﬂl;iTe HyMepaLuio Nnog4BornpocoB Ha KOTopbie Bbl faeTe orBeTbi!

OTBeT yYyeHuKa

1) (A (D, (B,C))

2) (A, (D/#2+3, (B/#4, C)/#1))

3) O6Lwuit Npeaok - A, GeHOTUN: He MYLUUCTbINA, HE UTPUBBIN, 6€3 KUCTOYEK Ha yLliax U C OfHUM XBOCTOM. OT Hero
o6pasoBanuc age rpynnbl. OfHa NyLUMCTas, TakXe He UrpuBas, 6e3 KMCTOYEK Ha yLlaX U UCXOLHO C OHUM XBOCTOM. U3
3ToI hopmbl o6pasoBanuck Buabl B v C, Bug C coxpaHun BUA Npeaka, Toraa Kak y suaa B deHoTtun - 7 xBocToB.
MapannenbHo rpynne u3 Buaos B n C chopmumpoBanach cecTpuHckas rpynna ¢ Bugom D. Y Buaa D NosiBUNUCH KUCTOUYKM
Ha yLlax 1 BblpaXkeHa UrpuBOCTb, B KaKOW NOCNeA0BaTe/IbHOCTU MPOU30LLIIO NOSBAEHUE 3TUX NMPU3HAKOB CKa3aTb
3aTPYAHUTENIbHO U3-3a HeoCTaTKa JaHHbIX.
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Y BupoB B n C coBnagatot 3 npmsHaka n3 4. 3Haunt x=3/4=0,75

Y BnpoB B n D He coBnagaeT HM 0AHOro npuaHaka. 3Hauut y=0/4=0

Y Bupo D u C coBnagaet Tonbko 1 npusHak ns 4. 3Haunt z=1/4=0.25
OTBeT: x=0,75;y=0;2=0,25.

5) Bugbi Bu C. ((A, D), (B, C))

3apanue 1 (ID4) (3anava Ne 1263922)

Ha pucyHke npepcraBneHbl AuarpaMmmbl LLBETKOB ABYX BOAHbIX pacTeHuit (Ronse De Craene, 2010): KyBLUMHKY 6enoii
Nymphaea alba L. (Nymphaeaceae) u nypoHuyMa nnasatouiero Luronium natans (L.) Raf. (Alismataceae).

Nymphaea alba L. Luronium natans (L.) Raf.

PaCCMOTpMTe AuarpamMmmbl U YKaXKuUTe A1 KaXXK[oro us cnepyrowmx yTBep)KAeHMﬁ, fBNIIeTCA OHO BE€PHbIM Unun
HeBepHbIM:

PacnonoxeHune anemMeHTOB LiBeTKa KYBLUMHKWN LIMKINYECKOE;
PacnonoxeHune anemMeHTOB LBeTKa KYBLUMHKIN CMPasibHOE;

Yucno nenecTkoB BO BHYTPEHHEM Kpyre BeHUMKa KyBLUMHKM 60JIbLUE, YeM B HAPY>XHOM Kpyre BEHUMKa;
9NneMeHTbI LiBETKa JIypOHMYyMa pacnosioXeHbl XaoTUYHO, HEBO3MOXHO BbISIBUTb HU CMMPasibHbIX, HU KPYroBbIX
3aKOHOMepHOCTEW;

PacnonoxeHue anemMeHTOB LBETKA IYPOHUYMaA LIMKIINYECKOE;

M10J0NUCTUKM LiBETKA JIYPOHUYMa CBOGOAHbIE.

L X < x<

22.02.2021 13:01:08
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3apanue 2 (ID5) (3anava Ne 1263929)

BONbLIMHCTBO BbICLUMX PaCTEHUI! UMEIOT 7-MU KJIETOYHDII 8-MU AfiepHbIii 3apoAbIlLeBblil MeLLOK (XKeHCKMi
rameTouT), ofHaKo ero hopMUpPOBaHNE MOXKET NPOXOAUTb Pa3HbIMM MYTAMM Y pa3HbIX CUCTEMATUYECKMNX Tpynn.

B Tabnuue HMXKe NpeACTaBNeHO pa3BUTHE 3apOoAbIlLeBbiX MELLKOB TPéX TUnoB. Lingpamu o6o3HaueHbl ctagum: 1 —
MaTepUHCKas K/ieTKa Meracrnop; 2 — rnocre nepeoro AeneHusl Meito3a; 3 — nocne BTOpOro fefieHus Meiio3a; 4-6 —
pas3BUTHE XKeHCKoro rameToduTa; 7 — chopMMpoBaHHbIil rameTopuT.

Meracnoporeses PazButue xeHCcKOro ramMmetropura
THUBE XKESHCKOTO

rameToduTa

1|2}3 4‘5|6I7




MoHocnopu4yecKuin
(Polygonum-Tturra)

Bucnopuyeckuit
(Allium-Tura)

Terpacopudeckuii
(Adoxa-tuma)

€ D N Iy

Onupasicb Ha faHHble U3 3Toi Tabnuubl, YKaXKute AN KaXXaoro us cnepyrowmx yTBeP)KAeHVIﬁ, fIBIf€TCA OHO BE€PHbIM
WU HEBEPHbIM:

OTBeT yY4eHUuKa

B cnyuae xeHckoro rametoduTa Allium-Tuna npy MeracnoporeHese o6a ieneHus Meiio3a conpoBoXaarTcs
LIMTOKMHE3OM;

Mpu 06pa3oBaHUK MOHOCTIOPUYECKOO XXEHCKOro rameToduTa B X04e MeracrnoporeHesa o6pasytoTcs YeTbipe
OfIHOsiAePHble Meracropbl, U3 KOTOPbIX Pa3B1BaeTCs OfHa, @ TPU ApYyrue OTMUPALOT;

Mpu o6pasoBaHMK 6UCMOPUYECKOTO XKEHCKOro rameTohuTa B XoAe MeracrnoporeHesa obpasytoTcs ABe
YeTbIpéxsiAepHble KIETKM, 0OflHa U3 KOTOPbIX OTMUPAET;

Mpu 06pa3oBaHUM TETPACMOPUYECKOIO XXEHCKOro raMeToduTa B X0[e MeracrnoporeHesa o6pasyercs ogHa
yeTblpéxsigepHas KIeTka;

X Bce agpa Ha ctagusx 2 U 3 ABASKOTCA AMMIOUAbIMY;

v Bce agpa Ha cTagum 7 sBnatoTCs rannougHbIMuy.

v

Bpemsioteera:  22.02.2021 13:03:36

Bannbl: 3us3

3apaHue 3 (ID6) (3anava Ne 1263934)

Ha pucyHke npepcTtaBneHo MonieKynsipHo-(unoreHeTUYECKOe AePeBO LIBETKOBbIX pacTEHUI, Ha KOTOPOe HaNoXXeH OAUH
13 Mop¢osiornyeckux NpU3HaKoB LiBeTKa — ¢punnoTakcuc okonousetHuka (Endress & Doyle, 2015).

Cokpaluenus: Nymph = Nymphaeales, Aust = Austrobaileyales, Chlor = Chloranthaceae, Piper = Piperales, Ca =
Canellales, Magnol = Magnoliales, OM = point of attachment of other monocots, OE = point of attachment of other
eudicots.

Mesangiospermae

-~ B N
Magnoliidae
ra ™~
Nymph Aust Chlor Piper Ca Magnol Laurales Monocots Eudicots
T NC N\ Nt O\ ~N “NTT N ™\

Trochodendron

Euptelea

I Papaveraceae
70 Circacaster

I Lardizabal ace ae

m Menispermaceae

I Berb eridaceae

m Hydrasfis

m Glaucidium

m Tevacentron

I Buxaceae

\Dccn Ranunaudac
H Proteaceae

0 Nelumbo

/-Puinus

o]
=
[e]
m

dunnortakecuc
OKOMOUBETHUKA




[ cnupanbHbiit

| LMKANYECKUIN
E=3 Heonpesnenéunbiii

Onupasicb Ha AaHHble 3TOr0 AlepeBa, YKaXKuTe Al KaXKA0ro U3 CefyloLmuX yTBepXKAEHWIA, ABNSIETCA OHO BepHbIM UK

HeBEepHbIM:

OTBeT yYyeHuKa

v [pynna Austrobaileyales sBnsetca MoHOdUIETUHECKO;

% B rpynne Monocots Bce nNpeAcTaBUTeNM UMEIOT LIBETKM CO CMMPasbHbIM GUNIOTaKCUCoM;
« B rpynny Magnoliidae BxoasT nopsgku Piperales, Canellales, Magnoliales u Laurales;

X Bce npegctaButenu rpynnbl Eudicots MetoT LBETKM € LMKINYECKUM GUNNIOTAaKCUCOM;

% [Nopsgok Laurales He siBnsieTc MOHOGUNETUYECKUM;

X [lpenctaBuTeny co cnupasbHbIMK LiBETKaMU 06pasytoT OAHY MOHOPUNETUYECKYIO rpynmny.

Bpems oTBeTa: 22.02.202113:05:29

Bannbi: 3uns3

3apaHue 4 (ID11) (3apava Ne 1263943)

Ha dJOTO u306pa)|(éu Mo3r npeAcTaBuTeneﬁ ofHOro U3 Knaccos nogruna Mo3BoHoOYHbIE.

Mpoananusupyite poTorpaduio n AN KaXKA0ro U3 ClefyroLuX YyTEEPXKAECHUIA YKaXKUTe SABNSETCS OHO BEPHbIM Unn
HeBepHbIM:

OTBeT yYyeHUKa

MN306paxkéHHbI Ha HOTO 06BbEKT He MPUHAAIEXUT NpefcTaBUTeNAM Knacca Aves;

9TOT MO3r BKJIHOYaeT B cebs 5 0TAEeNoB;

Ha ¢oTo cpefiHuii MO3r He BUAEH;

3TOT MOS3TI MPUHAANIEXUT NPEACTaBUTENSAM CUCTEMATUYECKOW FPYNMbl C IMCCIHLedanMyeckum cTpoeHnem
roJfIOBHOrO MO3ra;

Mof06HbI MO3I XapaKTepeH CM30My rofly6to U NoneBoMy BOPO6bIO;

Mo3r nofo6HOro CTpoeHus xapakTepeH BCEM NpeAcTaBuTeNsaM noaTuna Acrania.

xXx x <<%

Bpems oTBeTa: 22.02.2021 13:06:01



Tus3

3apaHue 5 (ID12) (3

Ha ¢OT0 M306pa)l(éH MO3r npeAcTaBUTeNen 0JHOro U3 KnaccoB noaruna Mo3BoHoOYHbIe.

I'IpoaHanuaupyﬁTe ¢OTorpa¢mo W AN KaXXaoro us cnepyrowmx yTBep)KAeHI/Iﬁ YKaXKute ABnieTCcA OHO BEpPHbIM UIU
HEBEpPHbIM:

X 1306paxkéHHbIN Ha GOTO O6BEKT NPUHAANEXUT NPeACcTaBUTENSAM Knacca Aves;
« OJTOT MO3r BKJ/tOYaeT B cebs 5 0TAeNoB;

« Ha doTo xopoLuo BUAEH NpoAoIroBaThlid MO3T;

v CpefHuii MO3I He MPUKPbLIT NepeaHUM MO3roMm;

% XOpoLUo pasBUTbIN NepeaHuUil OTAEeN 3aKpblBaeT BCE OCTalbHble OTAeNbl MO3ra;
« MoO3Xe4yoK 1 cpeaHUA MO3r NPYMEPHO paBHbl NO pasmepy.

22.02.202113:06:29
2.5u33

3apaHue 6 (ID16) (3agaua Ne 1263952)

MpeacTaebTe, UTO Y NauymeHTa X. 6b11 HEKMM 06pa3oM BbINOJIHEH 3a60p NEPBUYHON U BTOPMYHOW MOYM M NpOBefeH
6MOXMMUYECKMIA aHANU3 BELLECTB, CoAepIKalLuXcs B HUX. [laHHble 06 U3yUYeHHbIX BelLecTBax 6binv BHECEHbI B Tabnuuy
Huxe. MpoueHTHOe coaeprkaHne BeLLecTB NiasmMbl KPOBU AaHbl B HOPMe AJ11 3[0POBOro YesioBeKa.

CopepxxaHue, %
HaspaHue BemecTBa [11a3Ma KpoBH, B IlepBUYHasA MoYa BropuyHas Mo4ya
HOpMe nagueHTa X. nmauveHTa X.
MouyeBHHa 0,03 0,03 2,0
MoueBag KHMCJA0Ta 0,004 0,004 0,05
I'moko3a 0,1 0,1 0,1
Besku 7 5,3 5,3
Kupbl 0,8 OTCYyTCTBYIOT OTCyTCTBYIOT

MpoaHanuaupyiitTe npefcTaBNeHHble B Tabnuue AaHHbIe U ANA KaXKA0ro u3 cneaylowWwux yTBepXXAeHUN yKaXuTe
fIB/If€TCA OHO BePHbIM U/ HEBEPHbIM:

MaumeHT X. 380pO0B;
lMpoueHTHOe cofepyKaHue roKo3bl BO BTOPUYHON MOYe COOTBETCTBYET HOPME;

OTCyTCTBME XXMPOB B NMEPBUYHOM 1 BTOPUYHOI MOYE FOBOPUT O HanMumnm 3aboneBaHus y nauueHTa X. Ha ypoBHe
NpoOKCUMarbHbIX U3BUTbIX KaHalbLeB;

Y naumeHTa HapylueHa GuibTpaLnoHHas GyHKLMS NoYek;

Y naumeHTa HapylueHa peabcop6LMoHHas hyHKUMS NoYek;

B HopMe 6enku GuabTpyroTCsA NoYeUHbIMU KNyGoUYKaMu.

R4 x xx



Bpems oTeeTa: 22.02.202113:07:31

bannbi: 3uns3

3apaHue 7 (ID17) (3apava No 1263958)

MepBbiM 1 BaXKHbIM 3BEHOM CBEpPTbIBaHUS KPOBY ABAAETCSA arperaumst TPOMGoLUTOB ¢ hOpMUPOBAHUEM NEPBUYHOIO
Tpom6a. [ina apdekTUBHON arperaLun TPOM60OLMTOB TPebyloTCA BHELUHNE (NNasMeHHble, TKaHeBble) U BHYTPeHHUe
(TpoM6ouMTapHble) MHAYKTOPbI arperauuu, a TakxKe cneuudpuyeckue rmmKonpoTenHoBble peuentopbl (GP) ans
cBAI3bIBaHUSA GUGPUNNAPHBIX 6€NKOoB (HUTK KonnareHa u ¢ubpuHoreHa). HapyleHue pa6oTbl NepeYnCneHHbIX
371eMeHTOB NPUBOAUT K AJINTENIbHbIM KPOBOTEUYEHUSAIM.

KoJitaren

®HUOpHUHOreH
TPOMBOLIUT

daxkTop
Busiebpanza CEKPELIMS BAB
C 2
GPIB a2+
pene Cepommm GPIIB /Tl

PUGpPUHOTeH penenrTrop

TPOMBOLUT

F'icramMmuH
AjpeHa/IuH
Tpom6oKkcaH

>

aJipeHa/IMH

dakTop Tpom6GokcaH

Buisie6panaa
IV pakTop

w 5 KoJusinaren

Tpombun

All

[ins AMarHoCTMKM NaTonorui arperauum TPOM60OLMTOR NPUMEHAIETCA METOZA arperaToMeTpuH in vitro no BopHy:
perucTpupyeTcs U3aMeHeHue CBETONPONYCKaHUs CycreH3nm TPOMGOLUTOB BO BpeMeHM 3a cyeT opMUpoBaHus
TpoM6oLUTapHbIX CrycTKoB. HopmanbHas arperatorpaMMa BbIrsigUT Tak:

100%

Bropas Bo/1Ha
arperanuu

Jlo6aBsieHue
CTUMYJISITOpPA
arperauyvu

|

arperanus

IlepBas BoyiHa
arperaguu

0%




Bpems, MUH

CaMbIMM YaCTbIMU MHAYKTOPaMHU, UCMOJIb3yeMbIMU B arperaTomeTpum no BopHy, siensiotca A®, agpeHanuH, KonnareH
W pUCTOLeTUH (aHTMBMOTUK, CTUMYNUPYIOLLMIA NpucoeauHeHne dakTopa BunnebpaHpa k GP1p peuenTopy).

TpeM naumeHTaMm ¢ NOBbILLEHHOI KPOBOTOYMBOCTbIO NPOBEIN arperatoMeTpuio no BopHy (KpacHblii LiBEeT) U cpaBHUM C
HoOpMOoii (CUHUIA LBET).

100%, MamueHT N2l

+Kosnaren +PucToneTHH

arperanus

0%

Bpewms, Mun

100% ITapueHT N°2

/ +AZlD / +AjpeHanun +KoJiareH +PHCTOLETHH

/
f

4 / /
- _/\-\ 7 _,_4/-

100% IMapueHT N23

;’ +AJD z‘ +AIpeHanuH mEH +PucrtonetTun
/ /
/ ‘ /
/
/
.’:3.4_——————_-‘
0%

I'IpoaHanMsupyﬁTe npuBepeHHble arperatorpaMmMbl U A48 KaXXA0ro us cnegyrowmx yTBep)KAeHMﬁ YKaXKute ABnsaeTca
OHO B€PHbIM U HEBEPHbIM:

arperarus

Bpemsi, MUH

arperaius

Bpems, MuH

OTBeT yYyeHuka

MepBasi BosiHa arperauum obycrnoBeHa AerpaHynsiuueit TPOMGOLUTOB;

Y nepBOro naLueHTa MoOXeT 6bITb 06Hapy)eH aebuumnt dakTopa BunnebpaHaa;
Y BTOpOro nauveHTa Habnogaetcs gebuunt GPIIB/lla peuenTtopos;

Y BTOpOro nauueHTa HabItoAaeTCcst HU3Kas CTeneHb AerpaHynsiuum TPOMOOLMTOB;
Y TpeTbero nauueHTa Habntogaetcs aedmumnt GPIIR/Ila peuenTopos;

Y TpeTbero nauueHTa MoXeT 6blTb 06HapyXeH febuumnt GPIB peLenTopos.

XX

Bpems oteta:  22.02.2021 13:35:54

Bannbi: 1.5u33

3apaHue 8 (ID18) (3anaua e 1263964)

WUccnepoBaHne 3paykoBOro M akKOMOAaLMOHHOro pedieKca — HeoTbeM/ieMas YacTb HEBPOJIOMMYECKOro OCMOTPa,
NO3BOJIAIOLLET0 YCTAHOBUTDb JIOKaNM3aLmio U pa3Mep o4ara nopaxeHus B HepBHo# cucteme. Mpu npoeeseHum
3payKoBoro pednekca Ny4ok PKOro cBeTa HanpaBAsIoOT B NoJie 3peHuUs NpaBoro rnasa, a 3aTeM — JieBoro rnasa. Mpu
npoBefieHUM pedieKca akKoMoAaLUn HEBPOJIOTUYECKMUIA MONIOTOUEK UM PYYKY MOCTENEHHO NPUBMKAIOT K NepeHocuLe
naumeHTa, (hoKycupyioLLLero B3rnsa Ha AaHHbIi NpegMeT.

3pa4YKoBbIf pedJiekc Pedekc
X aKKOMOJ a1
Konctpukrop

(\6) (g}/p ﬁe) AN | (s,"\pecmaﬂ




\v\.-( \,\/ MbIIIna
CeTyaTka

MeauanbHas
MpsiMas MblIILa IJ1asa

TaHTJIUH

HpeTeKTa}IbeIe

JlaTepanbHoe
KOJIeHYaToe Teso

3puTesbHaa Kopa
T0JIOBHOTO MO3Ta

M3yunte cxemaTUyYHble N306paXKeHUsI HEPBHbIX KOHTYPOB, 06C/TY)XXUBAIOLLLUX 3pa4YKOBbIi U aKKOMOJALMOHHbI
pednekcobl, u ANA KaXKA0ro U3 CrefyoLMX YTBEPXKAEHUA YKaXKUTe ABNISETCS OHO BEPHbIM UW HEBEPHBIM:

OTBeT yYyeHuKa

v Tena abdepeHTHbIX HENPOHOB, 06CYXMBAIOLLMX 3TU PedIEKCb], PACMOJIOXKEHbI B MOKPbILLKE MOCTa;
B HOpMe Npw ocBeLLeHMM NPaBoro rinasa npoucXoAuT NPSIMOE Cy)KeHUe MPaBoro 3payka U CoApY>KeCcTBeHHoe

Cy>KeHwe NIeBOro 3payKa;
Mpy1 NpaBOCTOPOHHE Nepepeske OTPOCTKOB adhepeHTHbIX HEMPOHOB, 06CITYXXMBAIOLLMX 3PAYKOBbIN pedriekc,

v .
neBbli 3pa4yoK ByfeT Cy)aTbCsi TONIbKO NPU NMPSIMOM OCBELLEHWUW JIEBOTO rNasa;
lMpu nopa)keHUW NOBEPXHOCTHOM (AopcanbHOM) YacTu NPeTeKTanbHbIX AAEP 3payky CYXKatoTCs TONbKO B OTBET Ha

APKOE OCBeLLEHUE, HO He Ha aKKOMOAALMIO;
Mpv oTeke Mo3ra caaBnuBaHve Ten ahhepeHTHbIX HEMPOHOB, 06CIYXXMBAIOLLMX 3TU pedieKchbl, NPUBEAET K

pacxoAsLLeMyCs KOCOTIasuio U CyXXEHMIO 3payKoB;
MoBpexeHune KpacHoro aapa (Ha cxeme 0603HaveHo Kak «Kf1») HepeaKo COMpOBOXAAETCA PACXOAALMMCSH

Kocornasmem v O4HOCTOPOHHUM MUAPUA30M.

Bpems oteera:  22.02.2021 13:38:54

Bannbl: 2.5u33

3apaHue 9 (ID22) (3anava Ne 1263968)

B aM6puoHanbHOM pa3BuUTUM NNoAoBoIM MyLKu Drosophila melanogaster 60nbluyto posib UrpatoT reHbl ¢ MaTEPUHCKUM
3apdpekTOM. ITU reHbl TPAHCKPUGUPYIOTCA B opraHu3ame Matepu u ux MPHK nocTtynaioT B siliLekneTky. OguH U3 Takux
reHoB — bicoid. [ina onpepeneHns GyHKUMIA 9TOro reHa yyeHble U3yuynnu passutue nmunHok D.melanogaster,
MOMyYeHHbIX OT CaMOK C MYTaHTHbIM (He(pyHKLMOHaNbHbIM) reHoM bicoid. YueHble BBogunu MPHK aToro reHa B pasHble
YYaCTKM JIMMUHOK U C/IeAUNN 3a pa3BUTUEM CErMEHTOR Tesla. PUCYHOK HUXKe UNNIOCTPUPYET pe3ynibTaTbl 3TOro
aKcnepumeHTa. KpacHbIM Kpyrom oTmeuyeHo mecto BBeaeHuss MPHK bicoid B nnumnHky. O603Hauenus: bicoid wt —
JINYMHKM, NMOJTyYEHHbIe OT CaMOK AUKOro TUna; bicoid- — NMYMHKK, NONyYEHHbIE OT CaMOK C MyTaHTHbIM reHoM bicoid; A -

aKpoH (ronoeHas nonactb), H — ronoea, T — rpyab, Ab — 6piowiko, Te — TenbcoH (XBOCTOBas JIoNacTb).

bicoid wt bicoid - bicoid - picoid - bicoid wt

@@@@@
-

PaCCMOTpMTe pe3ynbTaTbl 3TOro 3KCNepMMeHTa U Ana KaXkaoro us cneayrow,mx yTBep)KAeHMﬁ YKaXKute ABNsieTCA OHO

BE€PHbIM U/N HEBEPHbIM:

OTBeT yyeHuKa

% bBenkoBbIi NPoAYKT reHa bicoid Heo6xoanM ANsi Pa3BUTUA 3a4HEN YacTu Tena;



v Cneunanusauums CErMeHTOB Tena onpefenseTcs rpafAueHToM KoHueHTpauun MPHK bicoid;

X B o6nacTu Hanbonbluein koHueHTpaumn MPHK bicoid o6pa3syeTcsi 6pHOLLKO;

% MPHK bicoid paBHOMepHO pacnpegeneHa no siiLekneTke AUKOro Tuna;

% benkoBbIi NPoAyKT reHa bicoid Heo6x0AMM ANsi pa3BUTUS TENTbCOHA;

% BeneHne MPHK bicoid B LieHTpanbHYH YacTb IMYNHKM AMKOTO TUMA He HapyLWWUT HOPMasibHYO CErMeHTaLUmIo Tena.

Bpems oTBeTa: 22.02.20211312:57

Bannb!: 3us3

3apanue 10 (ID23) (3anaua N 1263972)

Ha pucyHke nokasaHa KapTa nnasmuzbl R1, KOTOpyio MOXHO 06HapY)XuTb B KneTkax 6akTepum Escherichia coli. 3ta
nnasmupa umMeeT A0CTaTo4HO 60/bLLOI pasMep — 95 ThicAY Nap HYKNEeOTU/,0B, U COAEPIKUT HECKOMNbKO reHoB. B
yacTHocTH, reHbl bla, cat, aph, aad v sul kopaupyloT 6enku, o6ecneynBatoLL e yCTOWYUBOCTb K aHTUBUOTUKAM
aMNULUNNKHY, XNopaM(eHnKoNy, KaHaMULUHY, CTPENTOMULIMHY U Cy/baHuNaMupaam, COoTBETCTBEHHO. B aToi
nna3sMuje 3aKoAupoBaH red 6enkosoro TokcuHa hok (parB), koTopbiii pa3pylwaeT MemM6paHy KeTKH, a TakxKe reH PHK
sok, koTopas komnnemeHTapHa yyactky MPHK hok. [iBoitHas cnupanb mexay PHK sok u MPHK hok y3HaeTca PHKas3oik
1ll, koTopas paspywaeTt MPHK hok. PHK sok siBnsieTcsi HecTabunbHoMm, ee BpeMsl XKM3HU B KJIeTKe HeBenuKo (B oTinuue
ot MPHK hok). leH repA koaupyeT 6enok, Heo6xoAUMDIiA ANs 3anycKa pennukauum nnasmuabl. e copB kogupyer
6e10K, KOTOpbIii NoAaBNseT TPaHCKPUNLMIO reHa repA, yiep)KuBas ee Ha HU3KOM ypoBHe. CMHUM LiBETOM Ha KapTe

OTMeueHbl reHbl, Koaupylolue 6enkn, Heo6XoAMMble AJIl KOHbIOraLuK, a TaK)Ke NocnefoBaTebHOCTH, perynmpyiouiue
KOHBIOraLmio.
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[Ansa Ka)kaoro U3 crnepylowmx yTBEPXXAEHUIA YKaXKUTe AABNSETCS OHO BEPHbIM UM HEBEPHbIM:

OTBeT yyeHuKa

[eHbl yCTOMYMBOCTU K @aHTUBUOTUKAM Aat0T 9BOSIOLMOHHOE NMPEenMyLLECTBO KeTkaM, 061afatoWwmm JaHHOM
nnasmuaomn;

KneTku, KoTopble Npy AeneHnn NOTEPSAN faHHyo Nnasmuay, nornéaroT ns-3a AencTemsa TokeuHa hok;

B 370l nnasmuae fomkHa 6biTb 3akoanpoBaHa co6cTBeHHast PHK-nonnmepasa;

KneTku, cogepalime faHHyto nnasmuay, nornéaroTt oT edcTBUA TOKCUHa hok;

Knetku E.coli, He copepxkallue aTy niasmuay, o6nafatoT yCTOMUMBOCTbIO K TOKCUHY hok;

,D,aHHaﬂ nnasMmuaa nMmeet Mo,qyanoe CTpOeHVIe — FeHbl, BbINONHAKOLWME CXOAHbIe beHKLWIVI, paCI'IOJ'IO)KeHbI pFI,D,OM
APYT C Apyrom.

C XXX <
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3apaHue 11 (ID24) (3anaua N2 1263975)

YuyeHble uccnefoBany MexaHu3m AeiCcTBUA ONpeseNieHHOro akTuBaTopa TpaHcKpunuumu 6aktepuu Escherichia coli —
TPaHCKPUMLUUOHHDII hakTop X. OHU NOMelLLLanu nocnefoBaTeNIbHOCTb (CaiT), C KOTOpOIi CBA3bIBAeTCA 3TOT
TPaHCKPUMLUOHHDII (haKTOp, Ha Pa3HOM PAcCTOSIHUM OT NPOMOTOpPa reHa 6eTa-ranakTo3ugasbl U U3MepPsSIU AKTUBHOCTb

S R Lol NV S Y



9TOro (PEpPMEHTA B KaXXA0M CJly4yae. re3y/ibTaTbl 3TOro onbiTa NoKa3aHbl Ha rpa@ukKe. UOO3HA4YeHusA: 1w A" (J10C) —

KNeTKU C TPAHCKPUMLMOHHbIM akTopom X; TO X~ (MUHYC) — KNeTKu ¢ AeneLuent TpaHCKPUNLMOHHOro dakTopa X.
Lindpbi Ha ocu abeuuce 0603HaYaloT NOJIOXKEHUE CepeAMHbI caiiTa cBsisbiBaHus TP oTHocuTenbHo +1 HykneoTuaa — To
ecTb, NepBOro HyKJ1IeoTHAA, KOTOPbIii NOABNSAETCA B cOCTaBe CUHTe3upytouieiica MPHK.
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I'IpoaHanMsupyﬁTe 9TOT IKCNEepPUMEHT U A1 KaXKA0ro U3 cneayrowmx yTBep)KAeHMVI YKaXKxute ABNA€TCA OHO BepPHbIM
WU HeBEepPHbIM:

OTBeT yYyeHuka

[inst aKTUBaLMM TPAHCKPUMNLMK HEOBXOAUMO, YTOGbI TPAHCKPUMLMOHHDI hakTop X oKasbiBascs B OrpefesieHHON
opueHTaLun oTHocuTenbHo PHK-nonmmMepasbl — Ha TOM Xe CTopoHe ABoiHon cnupann [HK, 4yto n PHK-nonnmepasa;
X AKTMBHOCTb NPOMOTOpPA He 3aBUCUT OT PacCTOSAHUA [0 caiiTa CBA3bIBaHUA TPAHCKPUMLIMOHHOIO GakTopa;

Ckopee Bcero, akTMBHOCTb 6eTa-ranakrosmaasbl B knetkax TO x* (I'IJ'HOC) 6bls1a 3HAYMTENbHO BbILLE, YEM B KNeTKax

X T® X (MUHyC), B Ciyuae, KOrfja CaiiT CB3blBaHUs TPaHCKPUMLIMOHHORO hakTopa pacnonarancs Ha nosuumum -55.5
HYK/IEOTUOB;

YeM Aanblue oT NPOMOTOpa pacrnoniaraeTcs caiT CBA3bIBaHUSA TPAHCKPUNLMOHHOIO hakTopa, TEM Bbille aKTUBHOCTb
6eTa-ranakTo3vpaasbl;

Pe3ynbTaTbl 3TOro aKcrnepuMeHTa 06bsACHATCA XapakTepucTMkamMu iBoiHoi cnvupanu JHK — Ha oiuH BUTOK
npuxoauTcsa npumMepHo 10 nap HyKNeoTUAOB;

% TpaHCKPUNUMOHHbIN hakTop X NpUBieKaeT 6e/Ku, KOTopble YAansoT MeTU/bHbIE FPYMMbl Y 6e/1KOB-TMCTOHOB.

Bpems oteeta:  22.02.20271 13:40:33
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3apaHue 12 (ID28) (3anaua Ne 1263978)

IOHble HaTypanucTbl MeTa u KaTa usyyanu 3akoHOMepHOCTU Hac/leA0BaHUSA NPU3HAKOB Y ApakoHOB. MeTa nbiTancs
HallTV 3aBUCMMOCTb MeXAy HacnefoBaHUEM OKpaca U LiBeTa niameHu. A KaTa usyyana kak cBs3aHbl HacneaoBaHue
oKpaca U uBeTa rna3s. Pe6saTta npoaHanusmpoBanu jaHHble 0 CKpeLMBaHUM A PakKoOHOB B NUTOMHUKE 3a nocnefHue 5 net
¥ 06HapYXXuUnu cneaytoliuee.

or CKpelw,uBaHns YUCTOMOPOAHDbIX KPaCHbIX APaKOHOB, UMELWUX KpacHoe njlaMs C YUCTONOPOAHbIMMU 3€JIeHbIMU
ApaKoHaMu, UMELLUMU XKenToe nnams B F1 BCe NOTOMKM 6blIn KpacCHbIMU U U3BEpranu Xxentoe nnams. B
aHanusupyoLieM CKpeLimeaHMu nony4ynnocb 4 d)euomnuqecmx Kjlacca NOTOMKOB B paBHbIX COOTHOLUEHUSsIX.

OT cKpelMBaH1s KpacHbIX PakoOHOB C KapuMM rna3aMm 1 3eieHbix ¢ 3e/ieHbiMu rasamu B F1 Takke Habnoganocb
eiuHoo6pasue, Bce MOTOMKM 6bIM KpaCcHbIMU U UMeNu Kapue rnasa. B aHanusupylol,eM ckpeLymBaHum nosiyyanochb 4
(eHoTUNMYeCKMX KNacca NOTOMKOB, HO 90% M3 HUX UMeNK TaKol Xe GpeHOTUN, KaK X PoAUTENMN U ToNbKO 10% 6binn
nn60 KpacHbIMU C 3e/IeHbIMU rNa3amu, MM60 3eneHbIMU C KapuMU ra3amu.

Ha ocHoBe BbisiBNeHHbIx 3aKkoHoMepHocTel lNeTa u Kata caenanu BbiBoAbl U BbICTYNUAMN C JOKNIaf0M Ha IOHHAaTCKOMN
KOH(pepeHL K, rae BbiICHUIOCb, YTO HEKOTOpbie BbIBOAbI OLUMGOYHDI.

YKaXkute ANs KaXKA0ro U3 cnejylowux BbiBOAOB, CAeNMaHHbIX peﬁﬂTaMM, fiB/IIeTCA OH BEPHbIM U/U HEBEPHbIM:

OTBeT yyeHuKa



ViccnepoBaHusa OAHO3HAYHO MoKasanu, 4To anfesb KPacHOro okpaca AOMUHAHTHbIN;

M3BepraTb enToe nnams MoryT Kak fJOMUHaHTHble FOMO3MUIOTbl, TaK W FeTePO3UroThl, T.e. AOMUHUPOBAHMUE MOJSTHOE;
3eneHble rnasa HabNoAalTCA TOMbKO Y PELLECCUBHbBIX FOMO3UIOT;

leHbl, OTBEYaloWwme 3a hopMMpoBaHMe OKpaca U LiBeTa MniaMeHu, HaxoAATCS B PasHbIX XpOMOCOMaX;

YeTbipe heHoTUNMYeCKUX Knacca B F2 060Mx NCCnefoBaHWi ABNSOTCA Pe3yibTaToOM Clly4altHOro pacxoXAeHuUs
XPOMOCOM B MeMN03e;

B KaTMHOM uccnefoBaHum Ans BbiBAEHWUS NPUYKHbI NosABAEeHNs 10% NOTOMKOB, MMetoLLmX GEHOTUM OTINYHBIN OT
POANTENBCKOIrO HEO6XOAUMO CKPECTUTb UX C JOMUHAHTHOM FOMO3UIOTOM M OLLeHUTb pacLLersieHume.

X <<

X
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3apaHue 13 (ID29) (3anaua N2 1263982)

Y ApaKoHOB 6eoK, KoAUpYeMbIii reHoM X y4acTBYeT B pa3BUTUM POroBbiX YellyeK. [oCKOJIbKY Yellymn He TOJIbKO
MOKPbIBAIOT TN, HO U GOPMUPYIOT rpe6eHb U BbIPOCTbI Ha XBOCTEe, MyTaLuK B reHe X OKa3bIBalOT BNUsIHWE CPa3y Ha
TpU NpU3HaKa. TaKkoe siBNieHUe Ha3bIBaeTCs MIeHOTPONHbIM (MHOXKECTBEHHbIM) 3(h(eKTOM reHa.

Oco6u AUKOro TUN UMEIOT KPYMHbIe YeLlyu, MPSIMOii rpe6eHb U BbIPOCTbI Ha XBOCTe. [IOMUHaHTHbI annenb reHa X,
JleTa/ibHbli B rOMO3UroTe, B FeTepo3uroTe [aeT MeJiKiue NOKPOBHbIe YellyH, BOJTHUCTbII rpe6eHb U oTCyTCTBUE
BbIPOCTOB Ha XBocTe. [py 3TOM BEpOSATHOCTb NPOSIBJIEHUS 3TUX NPU3HAKOB pa3Hast. Menkue yeluyu hopmupytotes y
Bcex 6e3 UCK/IOUEHUs1 APaKOHOB, UMEIOLLUX AOMUHAHTHbII afsienb, BOMIHUCTbIN rpe6eHb TONbKO Y MOMOBUHDI, a
BbIPOCTbI Ha XBOCTE OTCYTCTBYIOT NULb Y Y% o6apaaTeneil AOMUHAHTHOrO annens. Takasa 0co6eHHOCTb Ha3blBaeTCs
HernonHasi NeHeTPaHTHOCTb NeioTponHoro addekTa.

UccnepoBaTenu ApakoHOB CKPeCTUIM CaMKY C Me/IKUMM YeLuysiMU C CaMLLOM [IMKOro TUna. YKaXxkute ANs KaXkaoro u3
cnepyrowux yTBeP)KAeHMﬁ, fiBIf€eTCA OHO BEPHbIM U1 HEBEPHbIM:

OTBeT yyeHuKa

v Camel aBnsieTCs peL,eCcCUBHON rOMO3UIOTON MO reHy X;
OT faHHOrO CKpeLMBaHusl C BEPOATHOCTBIO 1/4 MOXHO MOJSTyYUTb MOTOMKOB C KPYMHbIMU YelysiMu U 6e3 BbIpOCTOB
Ha XBOCTE;

+ [lonoBuHa NOTOMKOB, NOMYYeHHbIX OT JaHHOIO CKpeLLuBaHus, 6yAeT UMEeTb MeKue YeLlyw;
[oTOMKM, UMetoLL e TONTbKO MeJKMUEe YeLlyn UMELOT TaKoM e FreHOTUN, Kak U MOTOMKU UMetoLLe OfHOBPEMEHHO
MeJiKM1e Yellymn v BOSIHUCTbIV Fpe6eHb;
OT paHHOro cKpeluBaHus NOTOMKM, o6najatoLie oAHOBPEMEHHO MENIKUMMU YeLLYSIMU, BOSTHUCTbIM FpebHeM 1
OTCYTCTBUEM BbIPOCTOB Ha XBOCTE MOTYT POAUTHLCA C BEPOSATHOCTbIO 1/16;

% Y NOTOMKOB OT [JaHHOIO CKpeLLVBaHUsi MOXET 6bITb TONbKO AiBa pasHbIX GpeHoTuna.

x
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3apaHue 14 (ID30) (3anaua Ne 1263985)

Bo BpeMs uccnef0BaTeNbCKOI 3KCNeAULMM 6bIIM 06HapPYXKeHbl TPU OCTPOBHbIE MONY/ISAILUM Kap/IMKOBbIX pakoHoB. Ha
ocTpoBax 1 1 2 06UTalOT APaKoHbI UMeloLL e Genblii OKpac, a Ha ocTpoBe 3 OKpac Y BCexX ipaKoOHOB KpacHbIii. B
€CTeCTBEHHOI1 cpefie Kap/IMKOBbIe JPAaKOHbI U3 pa3HbIX MOMyNsALUIA HUKOrAa He CKPELLUBAIOTCS, T.K. Manble pasMepbl
He MO3BONAIOT UM fleTaTb Ha 3HaUUTeNbHble paccTosHUA. OHAKO B UCKYCCTBEHHbIX YCIOBUAX APAKOHbI CKPeLLUBAIOTCSA
W OCTaBNSAIOT MJI0J,OBUTOE MOTOMCTBO. C Lie/iblo BbIICHUTb XapaKTep HacneA0BaHNUsl OKPACKM Y Kap/IMKOBbIX APaKOHOB
6b1710 NPOBEAIEHO fiBa 9KCNEPUMEHTA.

AkcnepumMeHT 1. OT cKpeLLuBaHus KpacHbIX ApakoHOB M3 nonynsuum 3 ¢ 6enbiMu U3 nonynsauuii 1 uam 2 B nepsom
NOKO/IEHUM BCe MOTOMKM KpacHble. Bo BTopom nokoneHuun ruépuaos HabniogaeTcs pacuiennenue 1 yactb 6enbix n 3
YacTH KpacHbIX.

AkcnepumeHT 2. OT cKpelymBaHus 6enbix APaKoHOB U3 nonynsauuii 1 u 2 MeXay co6oii B NepBoM NOKOJIEHUN BCe
MOTOMKM TaK)Xe KpacHble. Bo BTOPOM NoKoneHuu HabniofgaeTca paciuensieHne 9 yacteil KpacHbIX U 7 yacTei 6enbix.

YKaXxute ANs KaXKA0ro U3 cnegylowmnx yTBepXxaeHun, ABNSeTC OHO BEPHbIM UM HEBEPHbIM:

OTBeT yY4eHuKa

« HacnepoBaHue okpacay ApakoOHOB CBA3aHO C AeNCTBUEM ABYX F€HOB;
X benble gpakoHbl U3 nonynauuin 1 n 2 MeroT OANHAKOBbIN FeHOTUN;
% besnble ApakoHbl MOryT 6bITb TOMIbKO PELECCUBHBIMU FOMO3UTrOTaMU;



v bBenble ApakoHbl, NoslyYeHHble BO BTOPOM CKpeLUMBaHUN aKCNepuMeHTa 2, MOryT UMeTb pasHbI reHoTUm;
X Bce KpacHble ApaKOoHbl, MONyYeHHble BO BTOPOM CKpELLMBaHUM aKCNepuMeHTa 1, UMetoT OANHaKOBbIN reHOTuUn;
X Bce KpacHble ApaKOoHbl, MONyYeHHble BO BTOPOM CKPELLMBAHUN SKCNEPUMEHTA 2, UMEIOT OANHAKOBbIN FreHOTUM.

Bpems oTBerTa: 22.02.202113:53:47
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3apaHue 15 (ID32) (3agaua N2 1263988)

Ko6pamu Ha3sblBalOT NpefcTaBuTEnNell HECKONbKUX poao. cemeiictea Acnugpl (Elaphidae). Yrpoxkalowee noeegexue
KO6PpbI XOPOLLIO M3BECTHO: OHa NPUMNOAHUMAETCs, pa3flyBaeT KarioLLOH W, eCNU ONacHOCTb He ucyesaet, 6pocaeTcs Ha
NPOTUBHUKA U KycaeT. Ho HeKoTopble KO6pbl HayYunuch He 6pocaTbecs Ha Bpara, a BbICTPeNuBaThb B Hero aaom. Humke
npepcTaeneHo ¢punoreHeTudeckoe gepeso (Kazandjian et al., 2021) HeKoTopbIX BUAOB KO6p. KpyroebiMu fguarpammMamu
0603Ha4YeHO COOTHOLLEHMe KOMMNOHEeHTOB aAa. 0603HauyeHus Ha gpese: African — adpukaHckue, Asian — asmaTckue, non-
spitting cobras — Hennolowmecs kobpbl, spitting cobras — nniolowmecsa Ko6pbl, outgroups — BHewwHUe rpynnbl, Toxin key
— KOMMOHEHTbI TOKCUHOB.
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I'IpoaHanusupyﬁTe npeAcTaBNeHHbIN PUCYHOK U, ANs KaXao0ro us cnepyrowimx yTBep)KAeHMﬁ, YKaXxuTte, ABNAeTCA OHO
BE€PHbIM WU HEBEPHbIM!

OTBeT yYyeHuKa

Cnoco6HOCTb NieBaTbCsA SA0OM KO6PbI MPUOGPein MUHUMYM TPUXAbI;

Y Bcex ntotoLLmxcs Ko6p nosbllleHa KoHLeHTpauus TokcuHa PLA2 (dochonunasa A2);

OTHOCMTENIbHO NPUMUTUBHbIE KOGPbI, 6NI3KMeE K 06LLeMy NpefKy rpynnbl, 0TMYaoTCA 60/1bWMM pasHoo6pasnem
TOKCUHOB B COCTaBe A4a;

B xofe aBoIIOLMM Y KOGP MOSIBUIUCH HOBbIE KOMMOHEHTbI /1@, OTCYTCTBYHOLLME Y 6AIMKANLLINX POACTBEHHUKOB;
HesaBucumoe pasBuTHe HOBOI afanTaLuy HECKOJIbKO pa3d B pamMKax OAHOW FPyMbl MOXET FOBOPUTb O HaMunm
M3HayvasbHbIX MPeANOCbIIOK K 9BOOLMM B 3TOM HanpaBnieHum;

PasBuTUe NpakTUYeCKN NAEHTUYHOrO METOAA 3aLUTbl Y pasHbiX BUAOB FOBOPUT O BO3MOXHOM Ha/IMUMM CXOXKEro
BeKTOopa 0T60pa B 9BOJIOLMOHHON UCTOPUN TUX BULOB.

L X < <%
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3apaHue 16 (ID35) (3anaua N 1263994)

B >XM3HEHHOM LMKNe BbICILUMX PAacTEHWii NPUCYTCTBYET Yepe0BaHKeE MOIOBOro U 6€crnonoro NoOKoNeHwiA.



Huyxe npuBeAeHbl PUCYHKU C Pa3NIUYHbIMMU YACcTAMM pacTeHUIA:

Mocne paHHOM HOPMYNMPOBKM 3af,aHUS MPUBEAEHbI TPU CTON6L,a 3/IEMEHTOB AJIl COMOCTaBNEeHUs:

B neBom cTon6ue NpuMBefieH CNUCOK TAaKCOHOB (CNMCOK N36bITOYEH — €CTb JINLLIHUE TaKCOHbI).

B cpefHeM cTon6Le yKa3aHbl HOMepa PUCYHKOB (CaMu PUCYHKM NMpUBEJEHbI Bbille).

B npaBom cTon6Le npuBeAeH cnMcoK ¢a3 XXU3HEHHOro LKa (CNMCOK U36bITOYEH — ecTb NULLHUe ¢a3sbl).

CoOTHEeCHUTe YacTi pacTeHUii, U306paXKEHHbIE Ha PUCYHKaX, C TAKCOHAMMU, K KOTOPbIM OHU NpUHaanexar. Onpegenure, K
KaKkoli (ha3e KM3HEHHOTO LMKJ1a OTHOCATCA faHHble CTPYKTYpbl pacTeHUi (YYUTbIBaTb TONbKO TO, YTO HEMOCPEACTBEHHO
BUAHO Ha PUCYHKaX).

Kaxxablvi 271eMEHT 13 cpefjHero cTosbLa MOXHO COeAMHNTD CTPEIKOM TOJIbKO C OIHUM 3/1IEMEHTOM B JIEBOM CTOJI6LIE U C
OZHUM 3/1IEMEHTOM B NPaBoM CTo/6Le. Kaxaas cTpesika OT a/leMeHTa JIeBOro CTosbLa K 31eMEeHTY CpegHero ctonbua
JOJIKHA 6biTb YHUKAJIbHOM, @ OT pa3HbIX 3/IEMEHTOB CPEAHEr0 CTO6La MOXHO NPOBECTU HECKOJIbKO CTPEIOK K OAHOMY
3/1eMeHTY rnpaBoro ctos6ua!

[ns Toro, 4TOGbI NPpoBeCTn CTPEJIKY NnepeTsaHnTe MbILLKOW 3J71EMEHT K KOTOPOMY Bbl NMPOBOANTE CTPEJIKY NOBEPX 3/1EMEHTa
OT KOTOPOro AO/KHa AT CTpesika n OTrnycTuTe. YT06bI OTMEHUTH CTPENIKY Mexxay aJsieMeHTamMun noBTopuTe nx
nepemMetleHue.

A) Knacc MokpbiToceMeHHble (Angiospermae) 1) Tonbko rameToduT (n)
PucyHok 1

B) Knacc CocHoBble (Pinopsida) Il) Tonbko rametoduT (2n)
PucyHok 2 \



| C) MopoTaen ManopoTHuku (Pteridophytina) | 1) Tonbko cnopouTt (n) |

PucyHok 3

‘ D) Knacc XBouioBble (Equisetopsida) IV) Tonbko cnopoduT (2n) ‘

PucyHok 4

‘ E) OTpen MnayHoBuaHble (Lycopodiophyta)

V) FameTtoduT (n) 1 cnopodut (2n) ‘

PucyHok 5

/
‘ F) Otaen Mxu (Bryophyta) T ‘ VI) FametoduT (2n) n cnopodut (n) ‘
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3apanue 17 (ID37) (3agaua N2 1264027)

CKeneTHble 3/IeMeHTbl NpeAcTaBuTeneil kiacca Aves MUMeIoT XOPOLLIO U3BECTHbIe 0CO6EHHOCTU BHELUHEro CTpOEeHus.

Hwxe npusefeHbl poTorpadum HEKOTOPbIX KOCTEN 3TUX KUBOTHbIX:

T

Mocne paHHON d)OpMyIWIPOBKVI 3apaHua npuBeaeHbl Tpu cTon6ua 3/1eMeHTOB /19 CONOCTABJIEHUSA:

B neeom cTon6ue npueefeH CNUCoK Ha3BaHUIi KOCTEN UK CNOXKHbIX KOCTHbIX 06pa3OBaHMﬁ (CI'IVICOK N36bITOYEH — B
HeM eCTb JiullHue TepMMHbI).

B cpeaHeM cTonbue ykasaHbl HoMepa doTorpadmii KocTeii (camu GoTo NpuUBeAEHbI Bbilue).

B npaBom cTon6ue npuBeaeH CNUCOK XapaKTePUCTUK KOCTel (CMCOK N36bITOYEH — B HEM eCTb NIULUHUE
XapaKTepucTUKM).

BaM Heo6xofVMO onpefienuTb Ha3BaHMe KOCTU (B HEKOTOPbIX CNy4asiX — C/I0XXHOr0 KOCTHOro 06pa3oBaHus) U
COOTHECTM C NoAXoAsLLell el XapaKTepUCTUKOMN U3 cnucka (MacluTa6 Ha GpoTo He BblAepKaH).

Kaxxgbivi aeMeHT n3 cpejHero CTO/16L4a MOXKHO COEAUHUTL CTPEsIKON TOJIbKO C OJHUM 3/1eMEHTOM B JIEBOM cTosble u ¢
O4HUM 3J1eMEeHTOM B rnpaBom cronéue. Kaxaas CTpeJiKa JOJIXKXHa 6bITb YHUKaJIbHOW, T.€. MPOBECTU fiBE€ CTPESIKU OT ABYyX
3/1IeMeHTOB cpefHero cTonbuya K Of4HOMY 1 TOMY >Ke 3JIeMeHTY J1eBOro (M}'IM npaBoro) cTon16La Henb3s!

55 Toro, 4T06bI MPOBECTY CTPESIKY MEPETSHUTE MBILIKOI 31eMEHT K KOTOPOMY Bbl IPOBOAMUTE CTPEJIKY MOBEPX 3/1eMeHTa
OT KOTOPOro ZOJIXKHA UATY CTPEsIKa U OTrycTUTE. YT06bI OTMEHNTL CTPEIIKY MEXAY d1eMeHTaMu OBTOPUTE UX
nepemeLyeHue.



OTBeT y4yeHuka

\!) Kpenutca HenocpeAcTBeHHO K Yeperny npu nomowy 1
MblLLenKa

’ A) ATnanT ’ 1) Y nTuy ux MoxeT 6b1Tb 0T 11 o 25 ‘

I1l) FonoBKa 3TOM KOCTY BXOANT B BEPTIYXKHYIO BNaguHy I

‘ B) bepipeHHas KoCTb

’ IV) flBnsieTcst CTUNONOAMEM Ha MePeaHein KOHEYHOCTH I

‘ C) MneyeBas KocTb

V) CpacTatoTcsl BMECTE W SIBISAIKOTCS YacTbio Mosica nepesHmx

D) 'pyAHble NO3BOHKM .
‘ ) Fpya KOHeYHocCTel

‘ E) KocTu ronieHmn o
VI) K Helt KpensTcsi BTOPOCTENEeHHble MaxoBble nepbsi

‘ F) LieBka
pVI) CocTaBfisilOT 4YacTb OCEBOrO CKeneta, K aJeMeHTaM

KOTOPOWi NpuKpennsitoTcs pébpa

‘ G) CnoxHblii KpecTel,

VIII) BxoauT B cocTaB rnosica NepefHWX KOHeYHocTel W
pacnonaraeTcs fopcanbHO

‘ H) BesbiMsHHasA KOCTb

‘ 1) lonaTtka IX) ABNsieTCcs YacTbio CBOGOAHOM 3aHEN KOHEYHOCTU U HOCUT

Hay4YHOe Ha3BaHue TI/I6VIOTap3yC

‘ J) Knroumupl

{X) CocToWT M3 MOAB3LOLIHON, CefanulHON W NOGKOBOW
KocTew

I K) JlokTeBas KocTb

XI) YacTb oceBoro ckeneta, o6pa3oBaHHas B pesy/nbTaTe

‘ L) TUNUYHbIN WEeNHbINA NO3BOHOK ‘
cpacTaHusi HECKOJIbKUX ero OTAesIoB

Xll) CnoxHoe o6pasoBaHue CBOGOAHON 3afHEN KOHEYHOCTH,
XapaKTepHOE UCKIHOYNUTENBHO NTHULAM

Bpems oTBerTa: 22.02.2021 14:01:47

Bannb!: 2.5u35

3apaHue 18 (ID39) (3agaua N 1264033)

Cno)kHoe aHaTOMUYECKOe CTPOEHNE BHYTPEHHNX OpraHoOB 06yCNOBNEHO, BO MHOFOM, OCO6€HHOCTSIMU UX Pa3BUTUS B
aM6puoHanbHoM nepuoge (MUrpaLus KNeTok, NoOBOpoTbl, anonTo3 U ApYyriue MexaHu3mbl).

Hu)ke npuBefieHbl cxeMaTUYHbIE N306paXKeHUss IMOPMOHANbHOrO PasBUTUS PA3NIUYHbIX aHATOMUYECKNX 06pa30BaHMiA:

9L9)'9) g R O

N



Mocne paHHoI popMynMpPOBKM 3afaHUs NPUBEAEHDI TPU CTON6LA ITIEMEHTOB /1Sl CONOCTaB/EeHUs:

B neBom cTonbLe NpUBeAeH CNMCOK Ha3BaHWI i aHATOMUYECKMX 06pa30BaHMii (CMUCOK M36bITOYEH — B HEM €CTb NIULLIHUE
TepMUHbI).

B cpepiHeM cTon6Lie yKa3aHbl HOMepa PUCYHKOB (CaMyu PUCYHKU NPUBESEHbI BbllLe).

B npasom cTton6ue npuBeAEeH CNUCOK Ha3BaHUI OCHOBHbIX CEKPeTUpPyeMbIx 6MonoruYecKy aKTUBHbIX BELL,ECTE (CHMCOK
U36bITOYEH — B HEM €CTb JIULLHNE Ha3BaHMﬂ).

OnpepenuTe aHaToMMYeckoe o6pa3oBaHMe N0 CXeMaTUYHOMY U306paXKeHUIo ero aM6pMOHaNIbHOTO Pa3BUTHSA, @ TaKXKe
yKa)kute, o0CHOBHOEe 6M0N0rMYeckn akTUBHOE BeLLLECTBO, KOTOpoe CeKpeTupyeTcs AaHHbIM o6pasoBaHueM. O6paTute
BHMMaHMe, YTo 06pa30BaHUs 0 KOTOPbIX MAET peub Ha CXeMax OTMeYeHbl CUHUM LBeToM. Ecnu Bbl cuuTaeTe, uTo
AaHHOe aHaTOMMYecKoe o6pa3oBaHne CEKpPeTUpYeT HECKOJIbKO 6MONOrMyecku akTUBHbIX BELLLECTB, TO HY)XXKHO Bbl6paTh
0AHO, KOTOpOE BbifenseTcs B HauboNbLUUX KONUYECTBaX WM CBAI3aHO C OCHOBHON (YHKLMEeN faHHOro 06pa3oBaHus.

Kaxxgbivi a1eMeHT n3 cpeHero cTON16L4a MOXKHO COEAUHUTL CTPEsIKON TOJIbKO C OJHUM 3/71eMEHTOM B JIEBOM cTonbue u c
O4HUM 3J1eMEeHTOM B npaBom cronéue. Kaxaas CTpeJiKa JOJIXKXHa 6bITb YHUKaJIbHOW, T.€. MPOBECTU fiBE CTPESIKU OT ABYyX
3/1IeMeHTOB cpefHero cTonbua K Of4HOMY 1 TOMY >Ke 3JIeMeHTY J1eBOro (M}'IM npaBoro) cTon16La Henb3s!

55 Toro, 4T06bI MPOBECTY CTPEJIKY MEPETSHUTE MbILIKOJ 31eMEHT K KOTOPOMY Bbi IPOBOAMUTE CTPEJIKY MOBEPX 3/1eMeHTa
OT KOTOPOro JOJIXKHA UATYU CTPEsIKa U OTrycTUTE. YTO6bI OTMEHNTDL CTPEIIKY MEXAY d1eMeHTaMu OBTOPUTE nX
riepemelLeHme.

OTBeT y4yeHuka

‘ A) YXeHcKue BHYTpeHHWe opraHbl penpoAyKTUBHOM CUCTEMbI ‘ 1) AHrMOTeH3UHOreH ’

‘ B) My)XcKune BHYyTpeHHWe opraHbl pernpoAyKTUBHO CUCTEMbI ‘ 1) HaTpuitypeTudeckuii nentug, ’

‘ C) Cepaue ‘ ‘ 111) SHkedbanuH ’

‘ D) HaanoyeyHnku ‘ ‘ 1V) Kanby1TOHUH

| E) OpraHbl BbIAeUTENbHON CUCTEMbI (MOYKU 1 MOYETOYHUKM) ‘ V) CekpeTuH

‘ F) WutoBnaHas xenesa ‘ VI) AnbpocTepoH ‘

‘ G) MonoBHOM MO3T VII) OpUTponoaTmH ’

’ H) MeyeHb

VIII) MporecTepoH ’

\
‘ 1) MomkenynoyHas xenesa YIX) TpuncuH

‘ J) CeneseHka ‘ X) TecTocTepoH ’

| K) XKenyaouHo-KuLeYHbli TpakT ‘ X1) Tumo3uH ’

‘ L) Nlerkue r YXII) CypdakTaHTHbI 6e1oKk A ’

Bpems oTeeTa: 22.02.202113:28:43

Bannb!: 2.5u35
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dafdaHue 1Y (1D4 1) (3apada N2 1264037)

C NOMOLLbIO FEHHON UHXXEHEPUN MOXKHO CO3[aBaTb reHeTUUYEeCKUe KOHTYPbI, KOTopblie 6yAyT BbINOMHATb NpocTeilme
noruyeckue onepauumn. FeHeTUYECKMUII KOHTYP — rpynmna reHoB, CBA3aHHbIX APYr C APYrOM aKTUBUPYIOLLUMU UK
penpeccupyloLuMU CBA3AMU.

Huxke npuBefieHbl CXeMbl MATU FeHETUYECKUX KOHTYPOB (1-5), KoTopble BBOAUNUCH B KNeTKN 6aktepum E.coli. :

1 2 CurHan A: TpuntodaH

CurHan A: TpuntodaH CurHan B: apabuHosa

Ps Ps Pw P

__|I TrpR I JI GFP |

TrpR GFP ara PS_, trp

T
trp
araC
3 CurHan A: apabuHosa
geran g«: azé'l;ilgH%a CurHan B: TpuntodaH
UrHan b: L,
Ps PwW Ps Pw
—_— — >
] araC — GFP TrpR GFP
Ps cap ara ara trp
Ps Ps
e ———
araC

CurHan A: Fe?*
5 CurHan B: Tpuntodan
Ps Ps

trp  fur lac tet

Ps Ps

[ Fur 1 [ TrpR 1
Ps Ps

[ taa | g I TetR I

trp fur
0603HayYeHns Ha cxemax:
cTpesnka u Ps — cunbHbIi NPOMOTOP (AJ1 TPAHCKPUNLMK He TpebyeT NpuUcyTCTBUS 6enika-akTuBaTopa);
cTpesnka v Pw — cnabbiit npomMoTop (415 TpaHCKpunLum TpebyeTcs 6e/10K akTuBaTop);
GFP - reH 3eneHoro ¢nyopecLeHTHOro 6ekKa;
araC - reH 6enka-akTMBaTOpa, KOTOPbI CBSA3bIBAETCS C MNOC/e0BaTENbHOCTLIO ara nNpu Ao6aBneHur apabuHosbl;
CAP — 6enok-akTuBaTop, CBA3bIBAeTCA C MOCNEA0BaTEIbHOCTbIO Cap MpuW Hanuuume B kneTke LAM®;
Lacl - reH 6enka-pernpeccopa, KOTOpblIii CBSA3bIBAETCS C MOC/eL0BaTeNbHOCTbHIO lac B OTCYTCTBUE NaKTO3bl;
TetR — reH 6enka-penpeccopa, KOTOpblii CBA3bIBAETCA C NOCNeA0BaTENbHOCTLIO tet B OTCYTCTBUE TETPALMKIINHA;
TrpR - reH 6enka-penpeccopa, KOTOPbIil CBA3bIBAETCA C MOCNEA0BATENIbHOCTBIO trp NPy HaNUuMKM B KneTke TpuntodaHa;

Fur — reH 6enka-penpeccopa, KOTopblii CBA3bIBAETCS C MOC/EA0BATENbHOCTbIO fUr MPU BLICOKOM KOHLIEHTPaLN MOHOB
FeZ*

B cnyuae, ecnv Ha NPOMOTOpPE OAHOBPEMEHHO MPUCYTCTBYIOT 6SIKM aKTUBATOP U PEnpeccop, TO PENpeccust LOMUHUPYET.
Mocne paHHOM HOPMYNMPOBKM 3afaHNs MPUBEAEHbI TPU CTONI6LA 3N1eMEHTOB AJIsi COMOCTaBNEeHUs:

B neBom cTonbue npUBefeH CNMCOK ONMCaHUn MeXxaHn3Ma paboTbl reHeTUYECKUX KOHTYPOB.

B cpeaHeM cTonbue ykazaHbl HOMepa cxeM (CaMu cxeMbl NPUBEAEHDI BbiLue).

B npaBom cTon6Le yKa3aHbl TUMbI OTBETA: 3Kcnpeccuss GFP B flaHHOI cxeMe HabniofaeTcsl TONbKO B cneayloLueit (-1x)
KOMG6UMHaLum (-X) CUrHanoB.




CornocTraBbTe NoKa3aHHble KOHTYpbl ¢ Haubonee NOAXOAALLMM ONUCAHUEM MeXaHW3Ma PaboTbl KOHTYypa (cnucok A - E) u
¢ TUnoM oTeeTa (cnucok | - V).

Kaxkzblvi a71eMeHT U3 CpegHero cTonbLa MOXHO COEANHUTbL CTPEJTKON TOJIbKO C OAHUM 3/IEMEHTOM B JIEBOM CTO/I6LE U C
O0HWM 3/IEMEHTOM B NPaBoM CTon6Le. Kaxaas CTpesika JoJKHa ObITb YHUKabHOM, T.€. MPOBECTU ABE CTPESKU OT [iBYX
3/71eMEHTOB CpeAHero cTonbya K 04HOMY U TOMY e 371eMeHTY J1eBoro (Mim npaBoro) cTonbya Henb3s!

[ns Toro, 4TOGbI NPoBEeCTN CTPEJIKY MNepeTsaHnTe MbILLIKOW 3/1eMEHT K KOTOPOMY Bbl NMPpoOBOANTE CTPEJIKY NOBEPX 3/IEMEHTa
OT KOTOPOro 4O/PKHa AT CTpesika u OTrnycTuTe. YT06bI OTMEHUTH CTPEeJIKy Mexxay aJieMeHTaMun NnoBTopuTe nx
nepemMetleHue.

OTBeT y4yeHuka

A) AraC B npucyTCTBUM apabuHO3bl aKTUBUpYET
TpaHckpunuuio  TrpR, KOTOpbIA B MPUCYTCTBUM
TpunTodaHa noaaensieT TpaHckpunumio GFP

B) AraC B npwucyTcTBuM apabuHosbl unu CAP B Cxema (/) B npucyTcTBMM OGOMX CUTHanNoB WA B
npucytcTBun LAM® akTuBMpytoT akcnpeccuto GFP ‘2 OTCYTCTBUE 060X CUTHAOB
C) TrpR B npucytcTBuM TpuntodaHa nopaBnset IIl) B OTCYTCTBUM CUTHANOB, B NMPUCYTCTBUN TONBbKO

») B oTcytcTBMe curHana A (cucTemMa C OAHUM

Cxema
CUrHanom)

Cxema
TpaHckpunuuio GFP 3 curHana A, B npucyTCcTBUM TONbKO cUrHana B
D) Fur B npucyTcTBUM Fe2+ noaaBnsieT aKCnpeccuio " Cxema IV) B npucyTcTBUM TONbKO curHana A, B

GFP un TetR, a TrpR B npucytctBum TpuntodaHa
nopaenset akcnpeccuto GFP u Lacl

NpUCYTCTBUM TOMbKO CWUrHana B, B mpucyTcTBUM
060UX CUTHaNoB

Cxema
E) AraC B npucyTCTBUM apabuHO3bl aKTUBUpYeT fV) B npucyTcTBUM TonbKo curHana A (cuctema c

TpaHckpunuuto GFP, a TrpR B npucytctBue LBYMSI CUrHanamm)
TpunTodaHa NnoaasBnseT TpaHckpunumio GFP

Bpems oTBerTa: 22.02.2021 14:53:38

Bannb!: 3usb

3apaHue 20 (ID43) (3apaua N2 1264041)

Y npakoHOB B raruiougHoM Ha6ope 10 xpomocom (n=10).

Huxe npuBeAeHbl Ha3BaHUA pa3nUyuHbIX (a3 UHTepdasbl U NpoLecca AeNeHns KNeToK:

®a3a 1: UHTepdasa S

®asa 2: AHada3za MuTO3a

®aza 3: Npodasa meito3a |

®a3a 4: AHadasa meiiosa |

®as3a 5: Tenodasa meiosa ll

Mocne paHHoI popMynMpoBKM 3afiaHUs NPUBEAEHDBI TPU CTON6LA I1IEMEHTOB /1Sl CONOCTaBNEeHUsA:

B neeom cTonbue npueeAeH CUCOK npoleccos, Npoucxoaalinx ¢ XxpoMocoMaMu B AaHHYIO ¢a3y (CIWICOK N36bITOYEH —
B HEM eCTb JiulLHNe npou,eccbl).

B cpepHem cTton6ue YKa3aHbl Ha3BaHUA pa3/IM4HbIX 4)83 MHTeP¢a3bI U npouecca gefieHus KieTok.

B npaBom cTonb6Le NpUBeAeH CMMCOK C KONMYEeCTBOM XpOMOCOM 1 HUTel [IHK Ha pasHbix ¢a3ax (CMUCOK U36biTOueH — B
HeM ecTb NuwHue TepMuHbl. HO, OBPATUTE BHUMAHMUE, uTo konuyecTBo XxpomocoM u Huten [IHK moxkeT coBnagaThb B
HecKosbKux ¢a3ax, T.e. 0Ha 1 Ta e Ludpa MoXKeT UCNONb30BaTbCA HECKOMbKO pa3):

CooTHecuTe a3bl MHTepdasbl U AeNeHUsi KNETOK, KONMYECTBO XPOMOCcOM U HuTel [IHK B KoHue KaXAaoii ha3bl u
npoLecchbl, NPOUCXOAALMMM B 3TH a3bl.

Kaxxgbivi a71eMeHT 13 cpefHero cTosbLya MOXHO COeAUHNTb CTPEJIKON TOIbKO C OAHUM 371EMEHTOM B JIEBOM CTO/GLE U C
O/IHUM 3/1eMEHTOM B paBoM cTos6Le. Kax/asi CTpesika oT 3/1leMeHTa JIeBOro CTos16La K 371eMeHTY CpeAHero cTonbua
AOoJ/DKHa 6bITb YHUKabHOW, a OT PasHbIX 3J1IeMEHTOB cpegHero cron6ua MOXXHO NPOBECTN HECKOJIbKO CTPEJIOK K O4HOMY
3/1EMEHTY npaBoro cton6buya!




J1nsi Toro, 4T06bl MPOBECTY CTPESIKY MEPETSHUTE MbILLKON 371EMEHT K KOTOPOMY Bbl IPOBOAMUTE CTPESIKY MOBEPX d/1EMEHTA
OT KOTOPOro AOJKHA UATM CTPesiKa v OTIycTuTe. YTo6bl OTMEHUTL CTPEJIKY MEXAY d/1eMeHTaMu MOBTOPUTE X

nepemMeLljeHue.

OTBeT yyeHuKa

A) [OHK pennuuupyeTcs, XpOMOCOMbI CTaHOBATCA
ABYXpoMaTuaHbIMU

B) B paunnouaHoW KieTke Kaxgas xpomatuga
cTaHoBUTCS CaMOoCTOATESNIbHOM XPOMOCOMOW,
OAHOXPOMAaTUAHbIE ~ XPOMOCOMbI  pacxogatcsi K
nositocam Knetku

C) dopmupytoTcsi ABa AApa, CoAepKaLLme AUNIONAHbIN
Habop XpOMOCOM

~ . —

. 1) 20 xpomocom, 20 HuTei
®asa 1: UHTepdasa S
D) FOMOMOrNYHbIE XPOMOCOM BCTYNalOT B KOHbIOraLuio AHK
1 MeXY HUMU MPOUCXOAUT KPOCCUHIOBEp
dasa 2: AHacdasa o
II) 20 xpomocom, 40 HuTeit
MuUTO3a
E) BuBaneHTbl BbiCTpaMBaloTCs B 06/1acT 9KBaTopa AHK
KNeTKu o 5 a0
a?a ’ podasa Ill) 10 xpomocom, 20 HuTeil
Menosa |
F)  BuBaneHT  paspbiBalOTCH,  /ABYXpOMaTUAHble AHK
XPOMOCOMBbI OTXOAAT K NOJocaM KeTKn
y Daza 4: AHadasa o
Melio3a | IV) 10 xpomocom, 10 HuTei
G) dopmupytoTcs KNETKM, sfpa KOoTopbix cofepxat OHK
ranfiougHbIN Habop ABYXPOMATUAHbIX XPOMOCOM
gyPasa 5. Tenodasa .
o V) 40 xpomocom, 40 HuTei
Mmenosa |l
H) B rannouaHoit  KneTKe  /BYyXpoMaTuaHble OHK

XpPOMOCOMbI BbICTpanBarkoTCA B o6nacTtu 3KBaTopa
KNeTKkn

I) B rannoupHoit KneTke Kaxpas Xxpomatuja
cTaHOBUTCS CaMOCTOATENbHOM XPOMOCOMOV,
OAHOXpOMaTMAHbIE  XPOMOCOMbI  pacxXogsTcss K
nontocam KieTku

T\

J) ®opmupyloTCs KNeTku, sapa KOTOpbIX comepar &
rannonaHbl HA6op OAHOXPOMATUAHbBIX XPOMOCOM

22.02.2021 14:05:45

Bpems oTBeTa:

3.5us5

Bannbi:

3apaHue 21 (ID52) (3agava N 1264053)

B paclundpoBke reHeTU4ECKOro KoAa 60nbllyto posib Cbirpasau onbiThbl N0 TPAHCAALUN UCKYCCTBEHHO CUHTE3UPOBaHHbIX
PHK. Takue PHK cuHTesnpoBanucb u3 Hykneosuaaudocdator ¢ nomoubio pepMmeHTa nonuHykneotnadpocdopunasol. B
npo6upKy Ao6aBnsaAUChb pa3nuyHble HykKieo3upaaudocdaTbl B UI3BBECTHOM COOTHOLLIEHUY, U Janee
nonuHykneotugdocdopunasa cnyvaiiHbim 06pa3oM KOM6MHMpPOBana f06aBNeHHbIe HYKIeoTUAbI B MOJIMMEPHbIE
uenoyku. Mocne atoro nonyyeHHble PHK TpaHcnnpoBanuch B 6eCKNeTo4HOM cucteMe cuHTe3a 6enka. Onpepenss,
KaK1e aMUHOKMCNOTbl BCTPeYanuchb B TaKMX NENTUAAX, MOXKHO 6b1N10 caenaTh BbIBOA O HYK/IEOTUAHOM coCTaBe
TPUNNeToB, KOAUPYIOLLUX Pa3Hble aMUHOKMNCNOTbI.

I'eneTnuecknii koa (MPHK)

IlepBoe
0CHOBAHHE

Tpetbe

BTODOP OCHOBAHHE
OCHOBaHHE

¥ I A r
Den Cep Tup uc
v deH Cep Tup [uc

¥

1|

Jleit Cep — — A

Jleit Cep — Tpn 5

Jleit ITpo I'nc Apr b4

Jleit ITpo I'nc Apr I

a Jleit ITpo ['mu Apr A
Jleit ITpo I'mH Apr I

e Tpe AcH Cep ¥

A IIne Tpe AcH Cep I



o e Tpe JI3 Apr A
Met Tpe JIus Apr r
Ban Ana Acn I'mu ¥
r Ban Ana Acn I'ma II
Bax Ana I'my I'm A
Bax Ana Iy ['m I

OTBeTbTe Ha crieayiolime NoABoONpocChl:

1) Kakue TpunneTbl MOXHO 06HapyuTb B PHK, cMHTE3MpoBaHHbIX C MOMOLLbHO NOSIMHYKNeoTuadochopunasbl 3 cMecu
AL® n YLD B cooTHOWEHUM 3:1?

2) C KaKoi YyacToTom 6yAyT BCTpeYaTbCsl yKasaHHble B NpefblayLleM nyHKTe TpunneTbl B PHK?
3) Kakvie aMUHOKMCNOTbI 6YAYT 06Hapy)XMBaTbCs B NOAMMNENTMAAX, 06pa3yroLmxcs Npu TpaHeaaumumn Takux PHK?

4) B KaKkOM COOTHOLLIEHWUM ByflyT Nony4aTbCA yKasaHHble aMUHOKUCOTbI B nentugax? OTBeT 3anuiunTe B CriefytoLieM
Buge: apr:rnu:cep = 12:3:4 (faHHble aMUHOKUCIOTbI Y COOTHOLLEHUE NPUBEAEHbI ANS NPUMEpa).

lpyu BHeceHnu oTBeTa B 110J1e HUXKE, MOXKaJyicTa, COXpaHsaNTe HyMepaLuio Mo4BOMNPOCOB Ha KOTOpble Bbl gaeTe oTBeThbl!

OTBeT yyeHuKa

TaK Kak Lienoykmn HyKIenHOBbIX KUCMIOT NOSAPHbI, TO TPUMETbI HE B3auMO3aMeHsieMbl 1 MocsiefoBaTenbHOCTb AAY,
Hanpumep, He paBHa nocniefoBaTeibHoCTV YAA (B Apyrvx criyyasix aHasnormyHo).

1) U3 iBYX a30TUCTbIX OCHOBaHMI BO3MOXHbl 8 pasniMuHbix KOMGUHaUmit (23). A umeHHO: AAA, AAY, AYA, AYY, YAA,
YAY, YYA, YYY. MonunykneoTuadocdopunasa cryyaiiHbiM 06pa3oM CoefinHsiNa a3oTUCTble OCHOBaHWUS, MO3TOMY, eCnn
6bl CMecCb 6bln1a U3 paBHbIX YacTel, 3TN TPUMIETbI 6blIN Obl NONYYeHbl B MPUMEPHO OAVHAKOBbIX KOHLIEHTPaLMsAX.

2) N3 oTHoLLEeHMs 3:1 creflyeT, YTo BEPOATHOCTb TOrO, YTO B TpUMeTe 6yAeT ofuH ypauun 1/4, a Toro, 4to 6yAeT afjeHWH -
3/4. CMeLLeHne HYKNeoTUA0B Clly4anHoe, BEPOATHOCTU NepeMHOXaloTCS, Aanee nayT BePOATHOCTM U TpunneTbl. Ha
npumepe nocnefosatenibHOCTU YAY 1/4*1/4*3/4=3/64, TakuM Xe 06pa3oM cAenaHbl ocTasnbHble NOACYETbI.

AAA, 27/64

AAY, 9/64

AYA,9/64

AYY, 3/64

YAA, 9/64

YAY, 3/64

YYA, 3/64

YYY 1/64

3) BO3MOXHbI€ aMWHOKWCIIOTbI: NIU3, acH, UIle, TUP, Nei u dheH

4) TpunneT YAA [aéT cTOM-KOAOH U He COOTBETCTBYET HUKaKOW aMUHOKMCIOTe. AMMHOKMCIIOTa Wile KoAUpyeTcs ABYMS
Tpunnetamu. Icxoasa s aTUX ycroBui Hangém OTHOLLEHWE KONIMYecTBa aMUHOKMUCIIOT, TaK Kak UX KOJIMYeCTBO
NponopLMoHanbHO BEPOSITHOCTM 06pa30BaHUS UCXOAHbIX TPUMIETOB.

nms 27/64

acH 9/64

une 9/64 *2 (18/64)

Tnp 3/64

new 3/64

deH 1/64

Mcxops ns atoro, nonyyaemM OTHOLEHUe Nn3:acH:une:Tup:nen:den = 27:9:18:3:3:1

OTBeT: NMn3:acH:une:Tup:nen:pen = 27:9:18:3:3:1

3apaHue 22 (ID54) (3agaya Ne 1264054)

Y ApaKOHOB reTeporaMHblii MoJ1 My>CKOW, 0jHaKo NosIoBoi AUMOP(HU3M He BbIPaXKeH, YTO He AaeT BO3MOXHOCTU
OT/INYUTb CaMLLOB OT CAaMOK NpU HabnoAeHUN Ha paccTOsiHUU. U3yunB HECKONbKO Nonynsuuil 4pakoHOB, APaKoHoBeAbl
06HapY)XWu ABa NpU3HaKa Nno KOTOPbIM MOXXHO OT/IMYaTb CaML,OB OT caMOK 6e3 6/1M3Koro KoHTakTa. [laHHble
NPU3HaKK BCTPEYaloTCA JaNeKo He Y BCeX CaMLIOB B MOMYJIALWM U UMEIOT pa3Hbiii MeXaHN3M Hac/lefloBaHUs.

MpusHak «cuHee NiaMs» BCTPeYaeTCsl UCK/IIOYUTEIIBHO Y CaMLIOB U HUKOrAa He 6bU1 BbisiB/IeH Y caMoK. lMpuyeM, ecnu
camel, o61afjaeT CUHMM MJIAaMEHeM, BCe ero CbiIHOBbsl 06513aTeNIbHO YHAC/IeAYIOT 3TOT NPU3HaK. [louepsiM JaHHbIN
NpU3HaK HUKorja He nepepaetca. Ecnv camel, He MMeeT JaHHOro NpU3HaKa, BCe ero NOTOMKM BCerfja MMeloT 06biyHoe
enToe nnams.

anBHaK «cusilowas yewys» Takxxe nposenseTca npeuMyLLecTBeHHO y caML0B, HO 6b1/10 BbISIB/IEHO HECKOJIbKO CaMOK C
TaKUM TUMOM YeLuyu. or CKpewueaHusa AaHHbIX CaMOK C caMmuaMu, UMeloLLLUMHU Osbl‘iHle MaToBYIO YeLluyto Bce
CbIHOBbSl BCerga UMeloT CUAIOLLLYIO Yellyto, a caMKu 06bl'-IHyI0 MaToBYlo.

OTBeTbTe Ha cneayou e noaeonpochbl:




1) Kak HacnegytoTcst NpU3HaKy «CUHEe MaMs» U «CUtoLLas YeLlysi»?

2) CKoJbKO annesniei reHa, 06ycnaBmBaloLLEero pasBuTme CUsIOLLEN Yellyn onucaHo B 3agade? Beegute 0603HadYeHNs 1
Ha30BUTE 3TW asieNin, eCTb JIN CPeAN HUX JOMUHAHTHbIE U peLiecCuBHble?

3) CkonbKo annenei reHa, 06ycrnaBnvBatoLLEro pa3BUTME CUHEro NMiaMeHn onucaHo B 3afave? BBegute o603HadyeHus 1
Ha30BWTE 3TU afIenn, ecTb IV CPEAN HUX AOMUHAHTHbIE U peLleCCUBHbIE?

4) OT CKpeLuMBaHWsi CaMKu C 06bIYHOM MaTOBOM Yellyeit U caMua ¢ 06bIYHOM MaTOBOM Yellyei ¥ CUHUM MlaMeHeM
MOJTyYeH [leTeHbILL, UMEIOLLMIA CUSAIOLLYIO YeLLYHO U CUHee niams oAHOBpeMeHHO. OnpeaennTe reHoTunbl poanTenen n

NnoToOMKa.

an BHeCeHUM OoTBEeTa B I0J1e HUXKe, no»(anyﬁcra, coxpaHm?Te HyMepaLuio no4BorNnpocoB Ha KoTopbie Bbl faeTe oTBeTbi!

OTBeT yYyeHuKa

B 3afjaue He yKasaHbl 0603Ha4YeHUA Nona pakoHa, No3aTOMY ANSi MPOCTOTbI PacCyXAeHUI NpUMeM, 4To camupbl (Mo
YCIIOBUIO - reTeporaMeTHbIe) UMEHOT Habop XpoMocom XY, a caMku (roMorameTHbIi nos) - XX.

1) MpusHaku HacneaytoTcs cLensieHHo ¢ nonom. Mpuyém nNpusHak cuHee Nnams HacnefyeTcs cuenieHHo ¢ Y
XPOMOCOMOW, @ NpU3HaK "custoLLas Yellys" - peLleCCUBHbIN anesb B X XpOMOCOME.

2) B 3apjaue onucaHbl ABa annens cusiioLLeil Yellym - COGCTBEHHO cusitoLLas Yellysi (peLecCuBHbI NpU3Hak) M MaToBas
Yelwys (AOMUHaHTHbIN NpuU3Hak). Beegém o603HaveHus X(Sh) - matosas X(sh) - custowas. CooTBeTCTBEHHO, 0CO6M C
cusitoLen vellyeii umetoT reHoTun X(sh)X(sh) unu X(sh)Y, a ¢ matoBoii yewyeii - X(Sh)Y, X(Sh)X(sh) nan X(Sh)X(Sh).

3) Y uBeTa nnameHu onucaHbl B 3ajaye fBa Npu3aHaka: CuHee niams 1 xéntoe nnams. Tak Kak BCe MOTOMKU UMELOT
XENToe NnyaMs, He3aBUCUMO OT MoJia U ecnn camel, He UMeeT NpuU3HaKa "cruHee naams"”, To MOXHO fienaTb BblBOJ, YTO
reHbl, OTBEYatoLLMe 3a XENTOe UM CUHEe NNaMs, He annenbHble. [103TOMy MOXHO BBecTH 0603HadeHue Y(B) - kak
0603HayeHre Y-XpOMOCOMbI, COZiepXKalLieit reH, OTBeYatoLLMii 3a cuHee nniams, 1 Y(-), 03HavyatoLuii OTCyTCTBUE TaKOBOIO
annens. TakuM o6pa3oM ApakoH ¢ reHotTunom XY(B) 6yeT MMeTb CMHee NnaMms, a ApakoHbl ¢ reHotunamm XX, XY(-)
6yAyT UsBepratb XEnToe nnams.

4) FenoTtnn camua X(Sh)Y(B), Tak Kak poXAEH AeTEHbIL C CUHUM MIaMeHeM, TO 3TO caMell, a TaK Kak OH C cusitoLLelt
Yellyer, TO 9TO 3HAYUT, YTO CamMKa reTepo3uroTHa rno npuaHaky "cusiolas/maTosas dewys” u umeeT reHotun X(Sh)X(sh).
Camel C cusitoLLelt Yellyéil U CUHUM MIaMeHeM UMEET eIMHCTBEHHbI BO3MOXHbIN reHoTun X(sh)Y(B)




