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BCEPOCCUMCKAS TIPOBEPOUYHASI PABOTA

BNOJIOI'Us
11 KJIIACC

Bapuanr 2

HNHCcTpyKIMS 110 BHINOJHEHUIO PadoThl

[IpoBepounass paboTa COCTOMT W3 OJHOM YacTH W BKIHOYaeT B cebs 14 3amaHuil.
Ha Beimosnaenue padotsl mo 6uosnoruu orBoautces 1 gac 30 munyT (90 MUHYT).

OTBeTOM K 3aJaHUSIM  SBJSETCS  MOCIENOBATENbHOCTh  IUGpP, YHCIO, CIOBO
(cioBOCOYETaHKE) MM KOPOTKUM CBOOOJHBIN OTBET, KOTOPHIA 3alHMCHIBACTCS B OTBEIEHHOM IS
3TOoro Mecrte paboThl. B cimyuae 3amucu HEBEPHOTO OTBETa 3aYEPKHUTE €ro W 3aMUIIUTE PSIOM
HOBBIU.

[Ipu BhIMONHEHUU 3a7aHuil Bl MOXeTe Moiab30BaThCsl YEPHOBUKOM. 3alMCH B YEPHOBUKE
HE YUYWTHIBAIOTCS MPHU OLICHMBAaHUU palboThl. COBETyeM BBINMOJHATH 3aJaHUsS B TOM TMOPSIIKE, B
KOTOPOM OHHM JlaHbl. /[ SKOHOMHMHM BpEMEHM MpOMyCKaWTe 3aJaHue, KOTOpOe HE yAaércs
BBITIOJIHUTH Cpa3y, U MEpexXoanuTe K cienyromeMy. Eciau mocrie BhIOJIHEHHsS Beel paboThl y Bac
ocTaHeTcsl Bpemsi, Bbl cMokeTe BEpHYThCS K MPONYIICHHBIM 3a1aHUSIM.

bannsl, monyuennsie Bamu 3a BRIMOTHEHHBIC 3aaHUS, CYMMHUPYIOTCS.

[TocTrapaiiTech BBIOTHUTH KaK MOXHO Oonbllle 3aJaHWii W HaOpaTh HaubOoblee
KOJIMUYECTBO OalIoB.

Kenaem ycnexa!

Tabnuya onsa eHeceHus 6a108 YUACMHUKA

Homep

12 21 22 23 3 4.5 61 62 7 8 9 101 102 11.1 112 12.1 122
3aJaHusA :

Bamer

Cymma | OrMerka
3 13 14
3aaHAS OamtoB | 3a paboty

Bamer
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@ PaccMoTpuTe pUCYyHKH ¢ H300paKEHUEM IIEIIOTO KITyOHS KapTOQes U ero 4acTeu.

1.1. Kakoe CBOMCTBO KHBBIX CHCTEM HJLTIOCTPUPYET JAHHBINA IIPOIECC?
Otger:

1.2. [TpuBenuTe mpuMep mpoiiecca, WLTIOCTPUPYIOIIETO MOA00HOE CBOMCTBO y TPUOOB.
OrtBeT:

W3yuure pparMeHT S5KOCUCTEMBI, IPEACTABICHHBINA HA PUCYHKE, U BBHIIIOJHUTE 3a1aHHUS.
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2.1. BeiGepuTe U3 NPUBEAEHHOTO HIDKE CIHMCKA JBa TMOHATHUS WIM TEPMHUHA, KOTOPHIE MOXKHO
HCIIO/IB30BATh IS IKOJI0THY€eCKOro ONMCAHUS JHYHHOK KOMAPOB B YKOCUCTEME.

1) penyuent

2) KOHCYMEHT

3) MIOTOSITHOE KUBOTHOE
4) nerpurodar

5) mapasut

OTtBeT:

2.2. CocTaBbTe MUIIEBYIO LEMb U3 YETHIPEX OPraHU3MOB, B KOTOPYIO BXOJAT KOJIOBPATKH, HAUWHAS
C MPOJYLIEHTOB. B oTBeTe 3anmuiunTe nocneaoBaTeabHOCTh OYKB.

>

Y

Y

2.3. [IpaBuno rnacut: «tonbko 10% sHEprum MocTynaeT OT Kak10ro MPeabIayIero TpOPHUIECKOTOo
YPOBHSI K MOCIeaAyIoeMy». PaccunTaiite BeJTMUUHY MEPBUUHON MPOIYKIIMU SKOCHCTEMBI (B KJ[XK),
€CJIM Ha ypoBeHb xyKa-tuiaByHiia repenuio 48500 k/[x. OObsICHUTE CBOM paCcUYETHI.

OTtBeT:
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@ PaCCMOTpI/ITC PUCYHOK, Ha KOTOPOM IPCACTABJICHbI CXEMbI JIBYX MCXAHU3MOB HMMYHHUTCTA.
Hassanwne xkakoro mnmponecca JO0J’KHO OBITH HAITKCAHO HA MECTE BOIIPOCHUTECIIBHOI'O 3HaKa?

MeXaHu3M KNeTo4HOro Mexauu3m rymopanbHoro
UMMYHHUTETA MMMYHUTETA
bakTepus
- darount aHTUreH -
d Murpaums daro-
LMTa Nno Hanpas-
l neHuio K bakTepum ;ﬁi:?gagme»
n AUMPOLMTOM
punnnaHne W ero JeneHue
bakTepum 1 \\

K daroyuty
KINEeTKd
@ @ Mjia3mbl

NM30CcoMa BbipaboTka
cooTBeT-

CTBYIOLIMX
lNepeBapvBaHue anTUTen

I

(8-

aHTUTena
BcacbiBaHue

nepeBapeHHbIX CBﬂ3b|BaHme aHTUTeNna v aHTUreHa.
yacrein bakTepum AHTUreH obesBpexeH

OtBerT:




O
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ExarepuHa wu3ydana, Kak HM3MCHSACTCS YHCICHHOCTh MadHuid B yamike Iletpu co BpeMeHeM.
ITo pesynbraTam skcriepuMenta Exkareprna noctpomia rpaduk (o ocu x 0TIIOKeHO BpeMs (B IHSX), a
0 OCH Y — 9UCII0 TadHUH B Yallke).

15 30 45

KaxkoBa 6p11a MakcuManbHast YMCIICHHOCTh JadHUM BO BpEMs dKCTIEpUMEHTa?

OtBerT:

YcranoBute noCIaCaA0BaTCIBbHOCTD COIIOAYMHCHUA 3JICMCHTOB OMOIOTMYSCKUX CHUCTCM, Ha4YHHasi C
HauMMCHBIICTO.

DJIEMEHTBI:

1) uBerox

2) mecTuK

3) sapo

4) cemsi3auaToOK

5) nieHTpaabHas KieTKa
6) 3aBs3b

3anummure B Ta6J'II/II_Iy COOTBCTCTBYIOIIYIO MMOCIICAOBATCIIBHOCTD I_II/I(I)p

OtBeT:
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6.1. BuramuH A — BaXHBIi BHTaMHH, HEOOXOMMMBIA 11 HOPMAJIBHOW >KU3HEACATEIHHOCTH
opranu3ma 4enoBeka. OH CTHUMYJHUPYET pOCT, pa3BUTHE OpPraHu3Ma, SBISIETCS OCHOBOM
(hopMUpOBaHHS POJOTICHHA, OCHOBHOTO 3PUTENBHOIO MUTMEHTa. lIpu HemocTaTke BUTaMHHA A
yXyIIIaeTcsl 3pEHUE, COCTOSHUE KOXHU YeJOBEKa, 3aMeIIeTCsl POCT, CHIDKAETCS HMMMYHHas
peakuus. Jlyis Toro 4To0BI OPraHW3M HE UCHIBITHIBAI MPOOJIEM, YETOBEKY B CYTKH HEOOXOIUMO
npuMmepHo 1 mr ButamuHa A.

IIponykTsl Copepxanue IIponykTsl Copnepxanue
BUTAMHUHA A, BUTAMHUHA A,
mr/100 r npoaykra mr/100 r npoaykra
ITeuenp KypuHas 12 Cwmertana 30% 0,23
Wkpa kpacHas 0,45 Bpeinza 0,12
Chlp m1aBJICHBIN 0,15 Coip 0,3
Kedwup xupHbiid 0,02 Msico KypuHOe 0,09
[IpocTokBamia 0,02 Anmaodunun 0,02
Msico kponuka 0,01 Pr16uit sxup 19
Tpecka 0,01 Kakao mopomox 0,02
TBoOpOT >XUPHBIT 0,1 Momnoko cryménoe ¢ | 0,04
caxapom

Hcnonw3yst naHHple TaOMHIIBI, pACCYUTANTE KOJUYECTBO BUTAMHHA A, KOTOPOE YEIOBEK MOIYUYNI
BO BpeMmsl 3aBTpaka, eciu B ero panuone 0pi10 180 r mpocToksamy, 30 1 ruraBineHoro ceipa u 50 T
KypuHOH niedeHu. OTBET OKPYIIIUTE A0 ACCSTHIX.

OtBerT:

6.2. K xakoii rpymre otHocAT BUTaMuH D 1o pacTBOpUMOCTH B pa3HBIX BEUIeCTBAX ?

OtBerT:

Omnpenennure MPOUCXOXKACHUE OO0JIE3HEH, NMPUBEACHHBIX B CHHCKE. 3allUIINTE HOMEP KaXKIOW H3
0oJe3Hell B CHHCKE B COOTBETCTBYIOIIYIO sUEWKYy TaOnuibl. B sueiikax TaOmUIBI MOXKET OBITH
3aIIMCaHO HECKOJIBKO HOMEPOB.

Crucok 6ose3Hei yemoBeka:
1) CITn/]

2) NaTbTOHU3M

3) aHTEpOOHO03

4) ocreornopo3

5) kpeTHHH3M

Hacnencrsennoe [Ipuobperénnoe 3ad0eBaHme
3aboseBanue (reHHOE)

Nudexnnonnoe Heundexunonnoe
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B MenuuuHCKON T'€HETHMKE IIMPOKO HCIOJb3yeTCsl reHeajormyeckuii Meroa. OH OCHOBaH Ha
COCTAaBJICHUH POJIOCIIOBHOM YEJIOBEKA U U3yUYEHNUHU HACJIEJOBAHMS TOTO WM MHOTO ITPU3HAKA.

B momoOHBIX HCCIIEOBaHUSX HCHONB3YIOTCS OIpeneséHHble 0003HadeHus. M3yuure ¢parmeHt
POZIOCIIOBHOTO IpeBa OJHON CEMBH, Y HEKOTOPBIX YWIECHOB KOTOPOU BCTPEYAETC MXTHO3.

(DpaFMCHT pPOAOCIOBHOIO Ap€Ba CEMbU

Yenorasie 000IHATCHAS:
O1TU QO — weHmmE2

0O W OO - sysomsza
BN SO00H e oo Gpana

[l ® —rpossncHuEe
HMCCIIEAYEeMOr0 IPH3HAKA

HCHOHL3Y§I NPCAJIOKCHHYO CXEMY, OIPCACIUTC, AOMHUHAHTHBIM HJIM PCUHCCCUBHBIM ABJISCTCA
,Z[aHHBIfI IIpHU3HAK U CHCIIJICH JIM OH C ITOJIOBBIMU XpOMOCOMAaMHU.

OtBerT:

CenexkuuoHep CKpECTWJI CaMKy YMCTOHM JIMHUU MBIIM C IIEPCTbI0 HOPMAaJbHOW JUIMHBI M CaMla
YUCTOM JIMHUM MBIIIK C JJIMHHOM 1epcThio. B pesynbrare ckpemmBaHus MONYYHIOCh THOPUIHOE
IIOTOMCTBO C LIEPCTBIO HOPMaJbHOW UIMHBI. OIpenenuTe IeHOTUIIBl MCXOJHBIX CAMKH, CaMla
MBIILIEN U MOTYYEHHOI0 THOPUIHOIO IOTOMCTBA 110 YKa3aHHOMY IPU3HAKY.

OTBeThl 3aHeCUTE B TAOJIHILY.

T'eHoTHII cCAaMKH MBIIIH C I'enoTun camna MBIIIH C I'eHOTHT THOPUTHOTO
IEPCTHhI0 HOPMAIBLHOM JITTUHBI JUTMHHOM 1IEPCTHIO MIOTOMCTBA C IIEPCThIO
HOPMaJIbHOM JJIMHBI
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Amnzpeil pemun ciath KpoBb B KauecTBe JoHOpa. Ilpu 3a60pe KpoBM BBIICHUIIOCH, UTO y AHIpes
TpeThs rpynna. AHIpel 3HAeT, 4TO y €ro MaTepu 4eTBEPTasl rpyIina KPOBHU.

I'pynna kposu orua
| (0) [ (A) 11 (B) IV (AB)
[(A) [ (B) [ (A)
' © 10 I (O) I (0) [ (B)
% Il (A) Il (A) [ (A), Il (B) E
= , =
z [ (A) | (0) | 0) JIrobas IV (AB) E
2 =
= [ (B) [ (B) [ (A), 11 (B) =
E 11 (B) 1 (0) JIrobas 1 (0) IV (AB) 2
£
[ (A) [ (A), HE@B) | 11 (A), IHE(B) | 11 (A), 11 (B)
IV (AB) [ (B) IV (AB) IV (AB) IV (AB)

10.1. Kakas rpyria KpoBU MOXKET ObITh Y OTIAa AHApEs?

OtBeT:

10.2. PykoBOACTBYSICh MpaBUJIaMH TIEPETUBAHMS KPOBH, OTPEACIUTE, MOXKET JIM MaTh AHIpEs OBITH
JIOHOPOM KPOBH IUJISl HETO.

=
®

(

Pucynok. [IpaBuiia nepenuBaHusi KpOBU

OTtBerT:
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@ PaccmoTpuTe Ha pUCYHKE THUIIBI JIYKOBHI] HAPIIKCCOB.
OTOT e pan JTyKOBHUI[ OTpakaeT M pa3BUTHE
JYKOBHUIIBI HA MPOTSKEHUU OMPEIETEHHOTO BPEMEHHU.

C nByms
BEpPXyLKaMM

MaTtepuHckas nykoBuya Cocrofwas
C AeTKaMu W3 AEeToK

11.1. HazoBwure BHJ 6€CIIOIOTO pa3MHOXKEHUS, KOTOPBIM pean3yeTcs pacTeHUEM.

OtBerT:

11.2. BunousMeHEHHEM KaKOrO OpraHa SBIISICTCS JIyKOBHIA, YYUTHIBAs, YTO €€ Yemyh — 3TO
JHCTBs, a JOHIE — 3To crebenpb? Kakue emé BuAOM3MEHEHHs ITOro opraHa Bam H3BECTHBI
(mpuBenuTe nBa mpumepa)?

OtBerT:

.................
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@ O®parment uPHK nmeer cnenyroniyto nociaeaoBaTeIbHOCTD:
AAATTTHAATLITALILL

Omnpenenure nocienoBatenbHOCTh yuyacTka JIHK, mocmyxuBimiero maTpuueid aias CUHTE3a ITOU
monekynsl PHK, u mocnenoBaTensHOCTh Oenka, KoTopas komupyercs 3tuM (parmenrom nPHK.
[Ipy BBHIMOSHEHMM 3a/JaHUS BOCIOJIB3YHTECh NPABWIOM KOMIUIEMEHTAPHOCTH U TaOiumen
TeHEeTUYECKOT0 KOJIa.

Tabuuna reaernueckoro komaa (n-PHK)

IlepBoe Bropoe ocHoBaHue Tperbe
OCHOBaHHeE Y 11 A r OCHOBaHHE
®en Cep Tup uc v
v ®eH Cep Tup Huc I
Jleit Cep — — A
Jleit Cep — Tpu r
Jlen IIpo I'uc Apr v
Jleit ITpo I'uc Apr 11
i Jlen IIpo I'nu Apr A
Jlen IIpo I'nH Apr r
Nne Tpe AcH Cep v
A Une Tpe AcH Cep I
Nne Tpe JIns Apr A
Met Tpe JIuz Apr I
Ban Ana Acn I'mu v
r Ban Ana Acn [ 11
Ban Ana I'my I'mu A
Ban Ana I'ny I'nn I

[IpaBuia noabp30BaHus TaOIUIEH

[lepBrIii HyKJI€OTHA B TpUIUIETEe OEpETCS U3 JIEBOTO BEPTUKAJIBHOTO psla, BTOPOW — U3 BEPXHETO
TOPU3OHTAIILHOTO Psifia U TPETUH — W3 IPABOr0 BEPTUKAIBHOIO. Tam, rae nepecekyTcs JIMHHM,
HIyIIHE OT BCEX TPEX HYKJIECOTHIOB, U HAXOAUTCS UCKOMasi aMMHOKHCIIOTA.

OtBerT:
12.1 JTHK:

12.2 Benok:

12.3 Tlpu pacmmudpoBke reHOMa KapTodens ObUIO yCTAaHOBJICHO, YTO BO (PparMeHTE MOJICKYIIbI
JHK nonst HykineoTunoB ¢ TuMuHOM coctaBimsier 5%. I[lome3ysice mpaBwiom Yapradda,
OTMMCHIBAIOLINM KOJUYECTBEHHbIE COOTHOIICHUS MEXIy pa3IUYHbIMH THUIAMU a30THCTHIX
ocHoBanmii B JIHK (I' + T = A + 1), paccunraiite konuuectBo (B %) B 3T0i po0e HYKICOTHIIOB C
LUTO3UHOM.

OtBerT:

10
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@ CoBpeMeHHYI0 IBOJIIOIIMOHHYI0 TEOPUIO MOXKHO MPEJICTABUTh B BUJE CICAYIOLICH CXEMBI.

B yCIOBHAX HEOTpaHHUEHHOCTH PECcypCoB
YHCIEHHOCTh  NONYIANHH  cIoco0HA
GeCKOHETHO PacTH

B PEalIbHOCTH HYHCIEHHOCTD
HOH}".‘IHL[E[‘EJI BCel da IIOCTOAHHA

h J

B momyndguHAx mnpoHcXoAHT Ooprda 3a
CYIIeCTBOBAHHE

:

Bece o0co0H B TONVIAIHH
h pazTHIarTCH (HacIeICTESHHAA
BroxHBaeT HaHOoOIee IPHCIOCO0IeHHBIH H3MEHIHBOCTb )

(ecTecTBeHHBIH 0TOOD)

\

h J

TIpOHCXOOHT MOCTENeHHOe H3MeHeHHe
MPH3HAKOB B NOIYALHH (3BOJIEOITIIA)

OOmbsicHUTE, PYKOBOJACTBYSICH O3TOM CXeMOW, (OpMHpOBaHHE KIyuyuX BOJOCKOB Yy TPEIKOB
COBPEMEHHOU KpaIuBbI.

OtBerT:

11
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KO/l

Ha ¢ororpaduu nmpencraBieHa okaMeHENIOCTh JIaHTyCTa, oOHapykeHHast B KaHane u natupyemas
npumepHo 420 MiTH JIeT Ha3a.

Hcnonp3ys (parMeHT TeOXpOHOJIOTHYECKOH TaONUIIBl, OMpENeNuTe 3py M IEpPHOMA, B KOTOPHIX
O0UTaNIO0 JAaHHOE >KHMBOTHOE. OBOJIOLHOHHBIM POJCTBEHHUKOM KakKOro THUMA COBPEMEHHBIX
KUBOTHBIX SIBJISICTCS NIPE/ICTABIICHHBI B OKAMEHEIIOCTH OPTaHU3M?

I'eoxponosiornueckasi Tadauma

IPA

H IMepuon
asparue Hayamno | M mpoaoJiKu- . .
¥ TPOIOJIKH- 7KMBOTHBII U pACTUTEJIbLHBIH MUP
(MJIH J1eT | TeJbHOCTH (B
TEILHOCTL Ha3ajx) MUJIH JIET)
(B MJIH J1€T)
Kaiino3oiickas, 67 AwnTtpornoreH, 1,5 |[losBienue u pa3BuTre yenoseka. opmupoBanue
67 CYIICCTBYIONINX  PACTUTEIBHBIX  COOOIIECTB.
JKMBOTHBIN MUP MPHUHSIT COBPEMEHHBIN 00JIMK
Heoren, 23,5 T"'ocrioacTBO MIIEKOITATAIOIIAX Y ITTHL]
ITaneoren, 42 [MosiBieHHE XBOCTATBIX JIEMypOB, TMO3JHEE —
MIAparMTEKOB, JPUONMTEKOB. DypHBIM pacuBer
HaceKOMbIX. [IpomomkaeTcsi BRIMUpaHHUE KPYITHBIX
MPECMBIKAIOMMXCS. VIcdue3aloT MHOTHE TPYIIIBI
TOJIOBOHOTHX MOJUIFOCKOB. T'ocroacTBo
MOKPBITOCEMEHHBIX PACTCHUI
Me3so3oiickast, 230 Memn, 70 IlosiBleHne  BBICIIMX ~ MIIEKOIUTAIOIIAX  H
163 HACTOSIIIIUX TITHI], XOTS 3yOacThle NTUIBI eImé
pactipocTpaneHbl.  [IpeobmamaroT  KOCTHCTBIC
PBIOBI. CoxkpartieHue MHOT000pa3ust
MArOPOTHUKOB U TOJIOCEMEHHBIX  PACTEHHIA.
[TosiBnenue u pacrpocTpaHeHHE
MOKPBITOCEMEHHBIX PACTCHUI
Opa, 58 [losiBleHne  TWEpBBIX  NTHI, NPUMHTHUBHBIX
MJICKOITUTAIOIIHNX, pacuBer JTMHO3aBPOB.
I'ocmoncTBoO T'OJIOCEMEHHBIX. [IporBeTanue
TOJIOBOHOT'MX MOJUTIOCKOB
Tpwuac, 35 Hauvano pacusera npecmpikatonuxcs. [losiBienue

KOCTHCTBIX PBIO

12
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ITaneo3oiickad, Her [Tepmsb, 55 Brimupanue TPUIIOOUTOB. Bos3nukHoBeHne

295 TOYHBIX 3BepO3yObIX MpecMbIKaromxcs. lcuesHoBeHue
JIAHHBIX KaMEHHOYTOJILHBIX JISCOB

Kap6oH, 63 Paciier 3emHOBOAHBIX. [losiBIeHME TEpBBIX

MPECMBIKAIOMIUXCS.  XapaKTepHO pazHooOpaszue
HACEKOMBIX. PacuBeT THraHTCKHUX  XBOILEH,
TUIAYHOB, JIPEBOBHUIHBIX TATIOPOTHUKOB

HeBon, 60 breictpas sBomonms pei0. B mo3gHem neBoHe
MHOT'ME TpymIibl ApeBHUX pbIO BbiMepsu. Cyiia
TI0JIBEPIJIach HAIIIECTBHIO MHOKECTBA
YJIEHUCTOHOTUX. [MostBUINCH TIepBbIC
3eMHOBOJIHBIE. [IOSBWIIMCH CIIOpOBBIC XBOIIM W
TUIAYHBI

Cunyp, 25 [Ipoucxomur  akTUBHOE  PU(OCTPOUTEIILCTBO.
PacnipocTpaneHbl  paKOCKOPIHOHBL.  PacTeHus
3acesIsIoT Oepera BOJI0EMOB

OpnoBuk, 42 MHuoxecTBo OecdemtocTHbIX pbIO. [losiBisitoTcst
pasnuyHble  BHMIBI  Bomopocinel. B koHue
TIOSIBJISIFOTCS! TIEPBBIC HA3EMHBIE PACTCHUS

KemOpuii, 56 B xope rpaHamo3HOrO 3BOJIOLMOHHOTO B3pbIBA
BO3HUKJIO OOJIBIIMHCTBO COBPEMEHHBIX THUIIOB
JKUBOTHBIX. B OKeaHax W MOpsiX MHOrooopaswue
BOZOPOCTEI

13



