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OBILAA XAPAKTEPUCTUKA PABOTHI

AkTyanbHOCTh  uccnefoBaHuid.  CoBpeMEHHBI  ypoBeHb  (UIOr€HETUYECKUX

UCCIIC/IOBAaHHMI B 3HAYUTEJIBHOM CTENEHH COMPSDKEH ¢ MPUMEHEHHEM METOJI0B MOJICKYJISIPHOTO
aHaiM3a, KOTOpbIe MPUBJIEKAIOT OTPAHUYCHHBINM 00beM IeHEeTHUeCKOH WH(POPMAlMU U TIOITOMY
He O00NaJaloT PeNnpe3eHTATUBHOCTBIO, JOCTATOYHOM JIJISI  TOCTPOSHUS  TOJHOILIEHHBIX
buIoreHeTHYECKUX Mojieie. B cooTrBercTBUM €O cHOPMHPOBABIIMMCS MHEHHEM MHOTHX
ucclieioBaTeNieil Haubosiee OOBEKTHBHBIM METOJIOM COBPEMEHHOM KIIAJMCTUKU SIBJISICTCS
COBMECTHOE WCIMOJIb30BAaHUE HECKOJbKUX THUIOB (DUIOTEHETUYECKUX TMPU3HAKOB. AHaIM3
TCeHeTUYECKOT0 Marepuana — Hauboyiee TMEePCIeKTUBHBIA METOJ, JIOJDKEH JOMOJHATHCS
MPHUBJICYCHUEM JIAHHBIX, IOJYYEHHBIX HA aHATOMHYECKOM U IIUTOJOTHYECKOM YPOBHSX
(Cnamermes, Jlposzmos, 2002). K Hacrosiiemy BpeMEHHU BBICHEHO, YTO JUIS CYXICHHUS O
POJICTBEHHBIX OTHOLICHUSIX, (DUIOTEHUN U CUCTEMATUKE OPTraHU3MOB aKTyalbHO MCIOIb30BAHKE
cTpoeHus mosioBbix kietok (MBankos, 1987; Jlpo3nos, MBankos, 2000). Kak mpaBuio, ms
CPaBHHMTEIHLHOTO aHAJIM3a HCIOJB3YeTCS CTPOSHHE 3pebIX TaMeT — SHICKICTOK |
CIIepMaTO30MJIOB. B mocienHue rojbl B HAy4yHOW JHMTEpaType MOSBWINCH JIaHHBIC, COTJIACHO
KOTOpPBIM JJI1 TaKCOHOMHUYECKOTO aHajlh3a MOTYT MpHUBIEKATbCS KaK OOreHHbIE, TaK U
CIIEpMAaTOTEeHHBIC KJIETKH, HAXOAIIMecs Ha pa3HbIX (ha3ax pocra u 3tanax auddepeHInaluu.
Opnnaxo, Oousbliass 4acTh MCCJIEOOBAaHHM B JTOM OOJACTH BBIMOJHEHA Ha TMCTOJIOTMYECKOM
YpOBHE, BO3MOYKHOCTH KOTOPOTO WIMPOKH, HO HE OOJaJaf0T aHAJTMTUYECKOW IOJHOTON
VIBTPACTPYKTYpHOTO  aHaiM3a. B JaHHOW  JUCCepTallMOHHOM  paboTe  BIIEpBBIC
MPOIEMOHCTPUPOBAHBI BO3MOXHOCTH JJIEKTPOHHONH MHUKPOCKOIHH, KaK MET0/a, C TMOMOIIbI0
KOTOPOTO TMpH HCCIECIOBAaHUM TaMETOreHe3a BBISBISETCS LEAbld Pl JOMOJHUTEIbHBIX
MPU3HAKOB, TIPUTOJIHBIX JUIS BBIACHEHHWs CTENeHW (UIOTeHETHYECKOTO POJCTBa. BriepBhle Ha
HOBOWM OCHOBE H3YyYEHbl HEKOTOpBIC acCIeKTBhl OOreHe3a W CcIepMaToreHe3a JBYX BHJIOB
KaMOaJIOBBIX pBIO, CTereHb (DUIOTCHETUUECKOW OJIM30CTH KOTOPBIX SIBJISCTCS IMPEIMETOM
muckycceunii. CpeaM ITHX acleKTOB pacCMaTpPUBAIOTCS  YIbTPACTPYKTYpHas OpraHu3alus
BCIIOMOTATENIbHBIX KIJIETOK, YJIbTPACTPYKTYPHBIE OCOOCHHOCTH (HDOPMHUPOBAHMS JKENTKa U
000JIOYEK OOITUTOB, OCOOCHHOCTH CIlepMaTOreHe3a W pe3opOmwM crepMueB. braromaps
YIIBTPACTPYKTYPHOMY aHallM3y, MPOBEJACHHOMY B HACTOAIICH padoTe, CTalo OYEBHIHBIM, UTO
paznuuus MOTYT OBITh OOHApyKEHbI HE TOJILKO B CTPOSHUHU TIOJOBBIX M BCIIOMOTATENbHBIX
KJIETOK, HO W B MeXaHu3Max HX (opMmupoBaHusi ¥ (QyHKIMOHHUpOBaHUsA. CpaBHUTEIBHBIN
AIIEKTPOHHO-MUKPOCKOITMYCCKUI aHaIN3 yJIbTPATOHKUX MPOIECCOB TaMETOTeHEe3a MOXKET OBITh
PEKOMEH/IOBAaH K WCIIOJIb30BAaHUIO KaK HOBBIM JIOTIOJHUTENBbHBIA 3()()EKTUBHBIA METOIl IMpH

pClICHHUU  TAKCOHOMHYCCKUX 3aJa4d B  HUXTHUOJIOTUH. Takum o6pa30M, BIICPBBIC B



UXTHOJIOTHYECKON MPAKTHKE Ha 3alUTy BHIHOCHTCS (MIOr€HETHYECKH HANpaBIEHHBIN MOAXO/
CPaBHHUTEIBHOTO aHAJIM3a YIIbTPACTPYKTYPHBIX MEXaHU3MOB FAMETOTCHE3a.

[leap paGotel - IIpoaeMOHCTPHPOBATH BO3MOXHOCTH MPUMEHCHHUS CPaBHUTEIHLHOTO
aHaJM3a yJIbTPACTPYKTYPHBIX 0COOEHHOCTEH raMeToreHesa JUisi BBIACHEHHS TAKCOHOMUYECMKOM
01u30cTH BUIOB Ha mpuMepe kambanoBbix pei0 H. (Hippoglossoides) dubius u H.(Cleisthenes)
herzensteini.

,HJ'I?I OCYHICCTBIICHUA HaHHOﬁ ocjan OBLIY MMOCTABJIEHBI ClIeayromue 3aa1a4u.

1. Vccnenosats yabTpacTpyKTypHYIO OPraHU3ALMIO MYXKCKUX U )KEHCKUX II0JOBBIX KIETOK
smoHoMopckor mantycoBuanoir H. (Hippoglossoides) dubius u octporomoBoii H.
(Cleisthenes) herzensteini kambai.

2. Ha ynbTpacTpyKTypHOM YPOBHE MCCIIE0BATH MEXAHU3MBI PE30POIIUH CIIEPMATO30KIO0B Y
ATMOHOMOPCKOM MaJTyCOBUIHOM U OCTPOr0JIOBOM KamOa.

3. IlpoBecTH CpaBHUTENBHBIN yIBTPACTPYKTYPHBIH aHAIU3 CIIEPMATOreHe3a, OOTeHe3a M
BCIIOMOTATENILHBIX KIIETOK sSIMOHOMOpCKoi mantycoBuanoi H. (Hippoglossoides) dubius
u octporosioBoit H. (Cleisthenes) herzensteini kamo6au.

HayuyHas HOBU3HA Da60TBI. BHepBLIe B UXTHOJIOTHYECKOI MMPAaKTUKE IJIs1 CPABHUTCIIBHOI'O

aHaJM3a MPUBJICYCHBI OCOOCHHOCTH YJIbTPACTPYKTYPHBIX MEXaHU3MOB raMeToreHes3a. Brepbie
Ha yJIbTPACTPYKTYPHOM YpPOBHE M3Y4YeH IpOIlecC CIepMaToreHe3a M OOreHe3a JIBYX BHJIOB
kamban - smoHoMopckoi manrycoBuaHoii H. (Hippoglossoides) dubius u octporosioBoit H.
(Cleisthenes) herzensteini. Taxke BiepBble M3YYEHBI MPOIECCHI MOCICHEPECTOBOM pe30pOLnu
Myxckux rojoBeix ramet y H. (Hippoglossoides) dubius u H. (Cleisthenes) herzensteini.

Teopernueckoe M mpakTUyeckoe 3HaueHue padoTel. [IpennoxeHHsl cnocold aHamuza

YIBTPACTPYKTYPHOM opranusauuu u quddepeHumanuy My*KCKUX 1 )KEHCKHUX MOJIOBBIX KJIETOK B
MEPCIEeKTUBE MO3BOJUT KOPPEKTUPOBATH U YTOUHSITh CXEMbl TAKCOHOMUUYECKON UEPAPXUU PBIO U
BBISICHSITH POJICTBEHHBIE OTHOIICHUS MEKTY (PUIOTEHETHUECKUMHU TPyNIaMH U BUJIAMHU.

AnpoGaius padotel. Marepuansl Obutn npencrasiaensl Ha 1V, VI u VIl Pernonanbubix

KOH(EpeHLUAX MO0 aKTyaJbHbIM MpobJieMaM MOPCKOM OMOJOTMH, SKOJIOIMH U OMOTEXHOJOTUMHU
(BnaguBoctok, 2001, 2003, 2004), na MexayHapoIHOM CHMIIO3UyMe IO mpobsieMaM Melo3a
(Cankr-IletepOypr, 2003), Ha exeronnoii koHpepenumuu UM JIBO PAH 2005 .

[y6aukanuu. ITo Teme nucceprauuu onyodaukoBaHo 11 HayuHbIX paboT.

Ctpyktypa U 0o0beM paboThl. Jluccepralus COCTOMT W3 BBEIEHHUs, / TJiaB, BBIBOJOB,

crnucka JsutepaTypbl (292 HMCTOYHHMKOB, M3 KOTOphIX 186 Ha HMHOCTPAHHOM S3BIKE),
npownmoctpupoBana 1 rpadukom, 5 cxemamu, 4 tabnuuamu, 16 mukpodotorpadusmu u 84

aniekTpoHorpammamu. O6umii o0bem padotsl 116 crpanu.



bnarogapHoct. ABTOp BblpakaeT INIyOOKyK 01arofapHOCTh CBOMM — HayYHbIM

pyKOBOAMTENAM: 1.0.H., BeAyIlleMy HaydHOMY COTpyaHUKY A.A. PeyHoBy, 1.0.H., mpodeccopy

B.H. VMBankoBy 3a MOMOIIb W MOCTOSHHYIO TOJIJEPKKY B pabote, a Takxke aupektopy MBM

JABO PAH ‘aKa):[eMMKy B.JL KaCI)HHOBy‘ 32 MPEJOCTABICHHYIO BO3MOXKHOCTH BBIIIOJIHEHUS

uccinenoBanuii B Muctutyte 6uosnorun mops. bosbiioe cnacu6o, corpynHukaMm jgadopartopuu
am6puonorun UBM JIBO PAH, k.6.H. O.I'. llleBuenko, /[.B. ®omuHy 3a KOHCYJbTallUH,
MOpajbHYI0 TOJACPKKY, MOMOIIb B 00paboTKe Marepuala U MPOBEACHUU DJIEKTPOHHO-
MUKPOCKOIIUYECKUX HCcleoBaHuid. S Takke TMpU3HATENbHA COTPYIAHHKAM J1adopaTopuu

6uonoruu npudpexusix Bog TUHPO-uentpa 3a nomoiip B coope Marepuaia.

COJEPKXAHUE PABOTHBI

I'nasa 1. KPATKUH OB30P BUOJIOT'MU U MOP®OJIOT MU MTPEJICTABUTEJIEN
POJA HIPPOGLOSSOIDES. CUHCTEMATHUYECKOE ITOJOXEHHUE BUJ10B POJIA

Kpatko omnmcaHa WCTOpUSi OTEYECTBEHHBIX M  3apyOeXHBIX HCCIEOBaHUM TI0
pacrnpocTpaHeHu0, Ouosorud u  Mopdojoruu TmpeacraBuTencit  poga  Hippoglossoides.
PaccmarpuBaroTcsi OCHOBHBIC 3Tambl M HANpaBlICHHUsS HMCCICIOBaHUN, a TaKKe COBPEMEHHOE
cucremaTrueckoe mosokenue BuaoB ponaa (Hopmanu, 1934; Ilynsu, denscu, 1935; Tapaner,
1937; 1lla6ano, 1946; IlImuar, 1950; Mowucees, 1946, 1953; Hopman, Bunmumosckuii, 1954;
Anppusies, 1937, 1954; Okana, 1955; IleprieBa-Octpoymona, 1961; Wilimovsky et a., 1967;
Forrester et al., 1977; Kosasib, bormanor, 1979, 1982; ®anees, 1984, 1987; JlunnOepr,
®denopos, 1993).

I'nmaa 2. OBIIEE IPEACTABJIEHUE O T'AMETOI'EHE3E KOCTUCTbIX Pblb
Ha ocHoBe nuTepaTypHbIX CBEIEHUH [JaHbl KpaTKOe OMKMCAHHUE IMOJIOBBIX IUKJIOB,
XapaKTePUCTHKA KAl 3PEJIOCTH MOJIOBBIX XKelle3 PhIO.
2.1. Ucnonb3oBaHue ocobeHHOCTel GOpMHUPOBAHMS M CTPOEHUS FrAaMeT B TAKCOHOMUH
KOCTHUCTBIX Pbl0
Ananm3 Mop(}oJIOTHH M IIMTOXUMHUM OoreHe3a (OCOOCHHO B TIEPUO]] BUTEIUIOTEHE3a)
MO3BOJIUJ BBISICHUTH, YTO HauOonee ueTkas auddepeHunanusi pel0 B CTPOCHUU SIMIIEKIETOK
MPOUCXOJUT MEXIY TAaKCOHaMU BBICOKMX PaHTOB Ha YPOBHE: OTPs, MOAOTPSII, CEMEHCTBO.
MeHnee 3HaUYMTENbHBIC, HO JIOCTATOYHO CYIIECTBEHHBIC Pa3JIMuvs OTMEYEHBI B OpraHU3aluu
OOIIMOB Yy pbIO TaKMX TaKCOHOB, Kak MojcemMeiicTBo, poxa, Bua (MBankoB, 1987; JIpo3mos,
WBankos, 2000). OpHako, TUIBI Pa3BUTHs TOJOBBIX KIETOK M3YYEHbl HE JUIsl BCEX TPYIII

KOCTUCTBIX pbi0. Hajio oTMeTuTh, 4TO aHHbIe 00 YJIbTPACTPYKTYPHBIX MEXaHU3MaxX OOreHes3a K
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pPEIICHUI0O TAaKCOHOMMYECKMX 3aJlad MpuBJIeYeHbl BrepBbie. MccnenoBanue nuddepeHmanmm
KCHCKUX TIOJIOBBIX KJICTOK C TIPUMEHEHHEM METOJOB JJICKTPOHHOW  MHUKPOCKOIHHU
MPEJICTaBISACTCS MePCIICKTUBHBIM HAIIPaBIICHUEM B COBPEMEHHOM KIIAUCTHKE PHIO.

Hecmotpss Ha TO, 4YTO cHepMaroreHe3 W CIEPMAaTO30MIbl HM3YYCHBI Y OOJIBIIOTO
KOJIMYECTBA TMpeJCTaBUTENel pblO, Kakue-TMOO PEKOMEHJAllMd, CIIeJaHHbIE Ha OCHOBE
CPaBHHMTEILHOTO aHajW3a CIIEPMATOTEHHBIX KIIETOK, OTCYTCTBYIOT. Kak TIokaszaau Hamu
npeaBaputensHble ganubie (HesnanoBa u ap., 2003; Peyno u ap., 2004), Takue acreKkThl
criepMaToreHesa pblo, Kak CTPOSHHE BCIIOMOTaTeIbHBIX KJIETOK, OCOOCHHOCTH CIIEPMUOTEHE3a 1
pe3opOLMu CIEpMHUEB, MOTYT UMETh CYIIECTBEHHBIC PA3INUUs U MOTYT OBITh UCIIOJIb30BaHbI KaK
JIOTIOTHUTEIbHBIE TAaKCOHOMHMYECKHE TMpHU3HaKW. M3-3a OTCYTCTBHS B JIUTEpaType MeToja
UCIIOJIb30BaHUsl  YJIBTPACTPYKTYPHBIX OCOOCHHOCTEH AM(QEpeHIInalid MYKCKUX TaMeT,
JalbHEHIIee pa3BUTHE JAHHOTO HANPABJICHUS TIPECTABIISICTCS] TIEPCIICKTHBHBIM.

2.2. CnepmaToreHes

OO0mue npeacTaBieHUs O MEPHOJaX CO3PEBAHUS U PA3BUTHS MY)KCKHX TMOJOBBIX KJIETOK,

CTPOCHUHM CEMEHHHUKOB, a TAK)K€ CTPOSHUHU BCIIOMOTaTEIbHBIX KIIETOK.
2.3. Oorenes
OO1ue npeAcTaBIeHUsl O MEPUOIax CO3PEBAHUS U PA3BUTHS KEHCKUX TMOJIOBBIX KJIETOK,

a TaK)KC CTPOCHHUU BCIIOMOI'aTCJIbHBIX KJICTOK.

I'naBa 3. KPATKAS ®U3UKO-TEOT'PAOUYECKAS XAPAKTEPUCTUKA
PAMOHA UCCJIEJJOBAHUSA
[IpencraBuTeny OBYX TpyMI MNAJTyCOBUIHBIX KaMOall - SMOHOMOpCKas MajaTyCOBUAHAS
H. (Hippoglossoides) dubius u ocrtporonosass H. (Cleisthenes) herzensteini, oGutator u
HepectsTcs B 3anuBe [1. Benukoro. Ha ocHoBe nuTepaTypHBIX CBEICHUHN JaHa XapaKTepUCTUKA
OCHOBHBIX TEUEHMH M BOJHBIX Macc SIMOHCKOro Mops, MPOBEAEH aHalu3 OCOOEHHOCTEH

TUAPOXUMHUYCCKUX U KIIMMAaTUYCCKUX YCHOBI/Iﬁ AKBATOPHUHU.

I'nasa 4. MATEPUAJ U METO/JIbI UCCJIEJJOBAHUI
B ocHOBY paboThI MOI0’KEH MaTepual, COOpaHHBII aBTOPOM B BECEHHE - JICTHUI MEPHO.
2001-2003 rr. bonpmas yacte MaTepuana codpana B YccypHiickoM, AMypcKkoM 3aiuBax (3al.
[lerpa Benukoro, fnoHckoe mope), a Takke B Oyxre [larpokn. OtinoB pbid mpoBOAHICS
TpajamH, CTaBHBIMH HEeBOJaMH, ynoukaMmu. Ilocie oTiioBa MpoBOAMIN OMOJIOTMYECKUN aHANN3
pbiO, UIA CYXKICHHS O PENpOAYKTUBHOM COCTOSHMM PBIO MCHOJNB30BAJIM  BHU3yalbHOE
oIpe/ie/ieHHe CTENCHM 3PENIOCTH TOHAJ| CaMIOB M CaMOK KamOas 1Mo IecTHOanIbHOW IIKaie,

MO UIMPOBAHHOM [Ist MOpLUMOHHO HepecTsumxcs poio ([IpaBaun, 1966).



4.1. I'mcrojiornyeckue Uccjae10BaHuA

J171s1 OLIeHKHM 00I1Ier0 COCTOSHUS TOHAJ CaMIIOB M CAMOK MaJTyCOBUIHOW U OCTPOT0JIOBOM
KaMOas UCMOJIb30BaIN MOJTYTOHKUE CPE3bl, OKpallleHHbIE METHJIEHOBBIM CUHUM. Cpe3bl n3ydaliu
noja MukpockoroM Polyvar. B pabore Ui CBETOONTHYECKUX HCCIEAOBAHHMHA TaKKe
UCIIOJIL30BaJIM Mpenapathl, Tr00e3Ho npenocTabieHHbie B. H. IBaHKOBBIM

4.2. J1eKTPOHHO-MHUKPOCKONMYECKUE UCCIeI0BAHUSA

JlJi 31€KTPOHHO-MUKPOCKOMMUYECKUX HMCCIIEIOBaHUI KyCOUYKM TOHAJl CaMLIOB U CaMOK
nantycoBuanoir H. (H). dubius u octporonosoii H. (C). herzensteini kam6an ¢uxcupoBaiu B
TedyeHue AByX yacoB B 2.5% rmortapanpiaeruae Ha 0.1 M kakomunatHoMm Oydepe (pH 7.4), ¢
noctpukcanmed B 2% dYeTblpexoKucu ocMusi Ha ToMm ke Oydepe. Ilocne obe3BokMBaHHS B
cnupTax Mmarepuan 3anuBaiud B cMmoiy Apanautr. Cpesbl noiyyalad ¢ NpPUMEHEHUEM
yibTpaMukpoToMa Reichert-E, otkoHTpacTupoBaHbl BOJHBIM ypaHWiI-aiieraToM B TeueHue 20
MHUH. M BOJHBIM LIMTPaTOM CBUHIA B TeyeHHe 2 MHH. [lomyueHHbIE cpe3bl HcCelOBaHbl U
choTorpadupoBaHbl C MOMOIIBI0 TPAHCMUCCUOHHOTO JIEKTPOHHOTO MUKpockona JEM 100B.

4.3. Mop¢pomeTprueckoe uccjiea0BaHne

@parMeHTbl CEMEHHMKOB U SIMYHMKOB OT KaXJ0H 0coOW HCCleTyeMbIX BHUJOB ObLIN
3aIuThl B OTAENbHBIN 010K, C KakI0ro 0J0Ka Mojy4aau Mo Tpu OJIEHbl U MO MSTh CEPUHHBIX
Cpe30B ¢ Kaxaoi. Ha kaxaom cpese uzyyanu no JecATb CIEPMATOr€HHbIX U OOT€HHBIX KJIETOK,
[0 JIeCSTh PaHHUX OOTOHMEB, OOLMTOB M MO TPU MO3JHUX MOJOBBIX KIETKU. JJIsi KaKaoro
00BEKTa MOACYUTHIBAIIN 00IIIee KOJMYECTBO CTPYKTYP M UX KOJMUYECTBEHHOE paclpese/ieHne Ha
OJIMH cpe3 KieTku. B oonuTax moacuuthiBaiu oOpa3zoBaHue KelTOYHBIX rpaHyn Ha 90 cpeszax
kietok. [lonydyeHHble naHHBIE O0OpadaThIBalld C KCIOJIb30BaHHWE KOMIIBIOTEPHON MpPOrpamMMbl

Microsoft Excel.

I'naBa 5. CPABHUTEJIbBHOE UCCJIIEJOBAHUE CIIEPMATOI'EHE3A
5.1. CnepMaTOroHUM M CNEPMATOLMTHI

Anonomopckasn nanmycoeuonan kamoana

[lepBuyHbIE CIIEPMATOTOHUHM, HWMEIOT OOJBIIOE OKpYyTrioe sapo, ¢ Auddy3HbIM,
PaBHOMEPHO pacHpeIeIeHHBIM 10 APy XPOMaTUHOM U OTYETJIMBO OYEPUEHHBIM SIIPBIIIKOM. X
muametp 8 - 10.5 MkMm. B mutomnazme mpUCYTCTBYIOT 3JEKTPOHHO-TIOTHBIE CTPYKTYPBHI,
COCTOSILIIME U3 PHIXJIOrO MaTepuala, He OKpYKEHHbIE MEMOPaHOM, KOTOPBbIE MBI XapaKTepU3yeM
KaK BEIIECTBO 3apOJIbILICBOM IMJ1a3Mbl, WM TMOJOBbIC ICTEPMUHAHTHI. MUTOXOHIpUH (IHaMeTp
0.3 MKM) HMEIOT OBajbHYIO (HhOpMY, MPO3pauHbIii MATPUKC C OOJBIIMM KOJHYECTBOM KPHCT.
Annapar [onbku mpeicTaBlieH OTAEIbHBIMU JIMKTHOCOMaMU COCTOAIIEM M3 6 LHUCTEpH.

CriepMaToLUThI IPAKTUYECKH OJJHOTO pa3Mepa co criepmaTtoronusmu, ux auamerp 10.5 mxm. Ha
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CTaJUM NaXMHEMbl MOXXHO HaOdoAaTh oOpa30BaHUME CHHANTOHEMAJbHBIX KOMILJIEKCOB —
MapKepoB MEPBUYHBIX CIIEPMATOLUUTOB. B 1MTOmIa3Me pacrnosnararoTcs pa3iMyHON BEJIWYUHBI,
HEeMpaBUIbHON (GopMbl MHUTOXOHIpHH, auameTpomM 0.5 — 0.7 Mkm. Psgom ¢ komruiekcom
["onbaku HAXOAATCS LEHTPUOIIH.
Ocmpozonosas kamoana

CriepMaTOroHMd HMMEIOT 0oJblIOe OKpyrjiaoe sapo, ¢ Jaupdy3HbIM, PaBHOMEPHO
pacrnpe/ie/ieHHbIM M0 SIAPY XPOMAaTHHOM M OTYETJIMBO OYEpPUYEHHBIM sApbIlIKOM. CpenHuit
quameTp roHueB 6 MkM. [IpUCYTCTBYIOT 3J€KTPOHHO-IUIOTHBIE CTPYKTYpPBI, COCTOSIIAE U3
PBIXJIOr0 MaTepuaia, He OKpY>KEHHble MEMOPAHOM, KOTOPbIE Mbl XapaKTEpU3yEM KaK BELIECTBO
3apOBIIIEBON MJIa3Mbl, UM MOJIOBBIC JETEPMUHAHTHI. MUTOXOHAPUN UMEIOT OKPYTIYyI0 hopMy
U MPO3payuHblii MaTpUKC C He3HAYuTeNlbHbIM KojauuecTBoM KpucT 0.4 — 0.5 mxwm. [lepBuunbie
CIEpPMAaTOLMTHI MeHbllle criepMaToronueB. uamerp ux 4.5 mxm. Ha cTagum naxvHeMbl MOXKHO
HaOroaTh  00pa3oBaHME CHUHANTOHEMAJbHBIX KOMIUIEKCOB — MAapKepoB MEpPBUYHBIX
CIIEpMATOLIMTOB. B IIMTOMIIa3Me pacnoyiaratoTcs MEJIKUE U KPYITHbIE PA3JIMYHOM, Yalle OBAJIbHOM
dopmbl mutoxouapuu (muamerpom 0.4 — 0.5 mMkm).

5.2. CnepmaTuabl

Anonomopckasa narmycoeuonasn kamoana

Pannue cnepMatuabl uMeroT auameTp ot 2 no 5.5 MkMm. @opma sapa Ookpyrias, ¢
KOHJCHCUPOBAHHBIM XPOMAaTHHOM. MMUTOXOHJIPUM pacrojaralrcs [0 BceMy o00bemy
[UTOIIIa3MBbl, BOKPYT sijipa, ux auameTp 0.4 — 0.6 Mxwm. LleHTpHONSIpHBIA anmapatr HaXOJAUTCS B
6azanbHOM siMke. OT siipa OTMOYKOBBIBaeTCA OOJBIIOE YUCIO BaKyoJeil, HEKOTOpbIE M3 HHX
coJIepKaT MIIOTHbIE KOMIOHEHTHI. [lo Mepe KOHIEHcAlMM XpoMaTHHA U YMEHbIIeHUs o0bema
sJipa MUTOXOHAPUU HAYMHAIOT TPYNIUPOBATHCS B CPEIHEN YaCTH CIEPMHMUS.
Ocmpozonoeaa kamoana

PanHue cnepmatuipl OBalbHbIE, C PABHOMEPHO KOHJIEHCUPOBAHHBIM XPOMATHHOM,
pazmepbl 3 - 3.5 MkM. lluTomna3zma coAepX UT MeJNKUE, PAacloiOKEHHbIE MO BCEMY O00beMy
mutoxoHapuu (nuamerp 0.4 — 0.5 MKM), UUCTEpPHBI SHAOILUIA3MATHYECKOTO PETUKYIyMa,
W3JMIIKK sIIEpHON 00O0JIOUKM B BUJE My3bIpbKOB. LleHTpHONSIpHBIN anmapaTr pacrojoXeH B
0a3anbHOM SIMKE M CBSI3aH C CUCTEMOM, IIUTOIUIa3MaTHUECKUX MUKPOTPYOOUYEK, OXBaThIBaIOIIEH
a1po ¢ AByX cropoH. Ilo mepe koHIeHcanuu XpomMaTHMHAa M yMEHbILEHUsT o0bema sijpa
MUTOXOHJPUM HAYMHAIOT TPYNNUPOBATHCS B CpeAHEN dYacTu crepmaTuibl. B uuromnasme
criepMaTHIbl HAaXOAMTCS KOMIUIEKC [OJbaxkH, B KOTOpPOM (OpMHUpYeTCss MPOAaKPOCOMHAs
BE3MKYJIa, coOXpaHstonlasics Ha 0oJiee Mo3AHeN cTaAuM KOHAEHCAlMK XpOMaTHHA U MCYe3arolas
npu 00pa30BaHUU CIIEPMHUSL.

5.3. CtpoeHue cnepmuen



Anonomopckaa nanmycoeuonaa kamoana

CriepMud UMEIOT IMysieo0pa3Hyto (GopMy TOJOBKM W JIMHHBIA KryTuk (puc. 1A). OOrmias
JUIMHA TOJIOBKU 2.2 MKM. B rosoBke coiepkurcs sapo, 3alOJIHEHHOE 3JEKTPOHHO-IUIOTHBIM
xpomatuHoM. nuna siapa 1.9 - 2 mxwm. Hlupuna sapa 1.2 — 1.3 mxMm. CpenHsist yacTh ciepMus -
0.3 MkM. B 6a3zanbHoii yacTu siipa MMeeTCsl MHBarMHalMs BKIIIOYaoLas B ce0sl MPOKCUMAaIbHYIO
U JUCTaJbHYIO LIEHTPUOJIU — LEHTPHUOJsIpHAs sMKa, mpoTsikeHHocThio 0.5 mkm. LleHTpmomnu
pacronararotcsi B Heil mox yriaom apyr k apyry (puc. 1B). LleHTpuonsipHbiii anmapat
pacrnojokeH CHMMETPUYHO B siiepHoM yriryonenuu (puc. 16, B) u okpyskeH KONbIIOM M3 BOCBMHU
chepruyecKkuX MUTOXOHJIPUM, C MJIACTUHYATBIMU KPUCTaMHU OECHOPSA0YHO PACIOJI0KEHHBIMU B
3JICKTPOHHO-TIPO3payHOM Matpukce, jauamerp mutoxoHapuii 0.2 — 0.3 mxm (puc. 1I).
JlucranbHash LEHTPUOJNIb SIBIAETCS Oa3aJbHbIM TEJbLEM JKIYTHKAa CIEPMHsl, HMEOLIEro
TUIMYHYIO CTPYKTYPY M3 JAEBATHU NepudepuyeckuX U JIByX LEHTPalIbHBIX MMap MUKPOTPYOOUeK,
OJIETBIX LMTOIUIa3MaTHYeCKUM uexsioM. uametp xrytuka 0.2 mxm. CpesHsisi 4acTh OTAEIeHa OT

JKT'YTHUKA CJIOEM HUTOINIAa3MBbl.



