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HPEANCJIOBUE

Bo sropom ToMe «Bomopociu u rpubsl» yuebHUKA « BoTaHKAa» aBTOPEI OOBe a1 -
HWJIX OPTaHU3MbBI, OTHOCSIINECS K TPEM JAIIEKO OTCTOSIIUM IPYT OT OIpyra B CHUC-
TeMe TpymInaM (MMIIEpUIM), He II0 2KOIOTO-TporIecKM CBOMCTBaM (OTHEILHO
(G OTOCHHTE3UPYIOIINE OPTAHU3MEI — BOTOPOCTH U OTAEILHO HE(POTOCHHTEIUPYIO-
1II11€ OPTAaHU3MbBI — TPUOBI, MUKCOMMUIIETEI), a IT0 (PIIOTEHETUIECKIM CBI3IM MEXITY
HUMMA.

1. Mmmepusa Rhizaria sxrrouaeT maperso Cercozoa ¢ otnenamu Chlorarachniophyta
u Plasmodiophoromycota.

2. Ummepusz Chromalveolata pasmenmerna Ha napcrtba Alveolates (¢ oTmenamu
Dinophyta u Apicomplexa), Cryptophytes (¢ equacTBeHHEIM oTaeioMm Cryptophyta),
Haptophytes (¢ emmacTBeHHBIM oTnesroM Prymnesiophyta) u 1apctso Straminopilae,
BKIIIOJamlee Kak porocmuresupymoine (otmen Ochrophyta — Kiacchl 3010THC-
TBIX, JUATOMOBEIX, OYPBIX U IPYIUMX BOLOPOCIEil), TaK U HE(DOTOCUHTEZUPYIOLLINE
(otmensr Oomycota u Labyrinthulomycota) opraHu3MebI.

3. Ummepusa Plantae BxiogaeT mapcersa Glaucophytes, Rhodophytes n Viridi-
plantae ¢ ormemamu Chlorophyta m Charophyta (mociemane MOXHO OObETUHUTD C
BBEICIIIMMM PacTeHUSIMHU B OOIIMII oTmes Streptophyta).

B xoHIIe XHUTH paccMaTpUBAIOTCS XapOBBIE BOTOPOCTH KaK IIPEAKM HA3eMHBIX
pacTeHuil, 4TO JOTUYHO ITOABOMUT CTYICHTOB K M3YICHUIO MaTepuaia TPEeTheTO
TOMAa y4eOHHMKA O BEICIIINX PACTEHUSIX.



NMIIEPUA PU3APUA — RHIZARIA

WNMmepnsa puzapua — odeHb pazHOOOpa3Hasa B MOPGOIOTHISCKOM, SKOJIOTHYIE -
CKOM U T€HEeTUIeCKOM OTHOIIEHUH TPYIINa, o0beuHIIomas (GOTOTPOMPHEIX U reTe-
poTrpodHEIx duarenar, ameébodaareaiar u ameéd. Hazpanme orpaxaer HaIm4Iue y
OOJIBIIMHCTBA OPTAHMU3MOB 3TON I'PYIIIEI KOPHEOOPAZHBIX (PIIO3HBIX U PETUKYIISIP-
HBIX TICEBIOIIOANH 1/ M1 akcorroguii. Ummepns 6buta BeineneHa T. Kapannpe-Cvu-
ToM (T. Cavalier-Smith, 2002) To1bK0O 10 MOJEKYIIPHBIM JAaHHEIM, IPUYEM CBI3U
MexXay OONBITMHCTBOM €€ IIpeACTaBUTeNIe He ICHEBL. B 3Ty TpyIIIy BXOOUT TAPCTBO
epxo3oa (mpyrue mapcTsa — opaMUHUMEPH, PaguOIIpUA W Op. 30eCh HE pac-
CMaTPUBAIOTCS).

IOAPCTBO IIEPKO30OA — CERCOZOA

K mapcTBy mepko3oa oTHOCITCS XJI0papaxHUOGMUTOBEIE BOTOPOCTH, (PUTOMUK-
CUHEI (T1a3MOa10(GOPOBLIE CIU3EBUKH, KOTOPBIX PAHEE CBI3LIBAIN ¢ TPUOAMU I
MUKCOTACTPOBBIMHU CIIM3€BUKAMH), TaIIOCTIOPHINHI, TAYMATOMOHANEI (paHee CBSI-
3BIBAJIM C TE€TEPOKOHTAMM), IEPKOMOHAILI (paHee CBI3BIBAIN ¢ OOMOHMIAMI ), BTN~
¢dunsr (puc. 211). Bo3sMoxHO, B 3T0 LIAPCTBO BXOIAT 1 (hopaMuHMGEPDI, XOTSI CYILE-
CTBYET U ApyTas TOYKA 3PEHU, YTO TPYIIILI IIepKo30a 1 opaMuHU(pEPLl CECTPUH-
cxue. M3 001X yIbTpacTPYKTYPHEIX OCOOEHHOCTEH X IIPeACTaBUTEIN UMEIOT TPYD-
YaThle KPUCTHI B MUTOXOHIPUIX M PETUKY/ISPHBIE (B BUIOE CETU) IICEBIOTIOMNM.

OTtaen xnopapaxHuo(uTOBbIE BOAOPOCIH (XJIOPAPAXHUO(DUTbI) —
Chlorarachniophyta

Otnen #HaspaH 1o TurtoBoMy poxy Chlorarachnion (o1 rped. chloros — 3eJIeHbIN,
arachnos — TayTUHA).

O0mas xapaKTepHCTHKA

1. @marennaTel Wi aMebounsl ¢ GIIo3HLIMU NceBmonomusmu. Chlorarachnion
dopmupyeT Meporurazmoauii (puc. 212, A).

2. ZKTyTUKOBBEIE CTAXUU UMEIOT OOWH TJIAgKUH KTYTUK, 3aBOPAYNBAIONINICS 110
CIIMpald BOKPYT KIIETKM IIpH IUiaBaduu (puc. 212, F).

3. XomoporuracTel copepxkaT xI10podmininl @ 1 b. [Ipupoma KapoTUHOMIOB HE U3BE-
CTHA.

4. XI10poIUTaCThI OKPYKEeHBI 4 MeMOpaHaMU: 2 COOCTBEHHbIE MEMOPAHBI XJI0PO-
Iacra, 2 MeMOpaHEl XJIOPOIUIACTHOI SHAOILIA3MAaTUIECKOI ceTH (BTOpas U TPEThs
MeMOpaHbI MOTYT CIIMBATLCS HA OIIPEICIICHHOM IPOTSKeHNN). JIaMeIUIbl COCTOSAT U3
1— 3 Tmnakounos. OIOSACHIBAIOILIAL JJaMeIa OTCYTCTBYET.
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%88 Chlorarachniophyte #1408
%OO Chlorarachniophyte #242
88 Chlorarachniophyte #1239
95 Chlorarachniophyte #1258
79 100 — Chlorarachniophyte BC52
Z% 100 I:Chlorarachnion reptans MEX Shhli;:alll.a;eae
100 gg Chlorarachnion reptans TUN (ang) ¥
100 Gymnochlora stellata -
100 o Ill,ot;uzrella sp.Ryukyu §
100 otharella globosa S
100 Lo —LLotharella sp. #240 . 3
108 Cercomonas sp. 21
Cercomonas sp. 22
00 73 Heteromita globosa Monadofilosa
%00 65 Cercomonas sp. 18 (capKOMOHAIET
1 3BrMGbIIBT)
Euglypha rotunda
Paulinella chromatophora
Thaumatomonas sp. -
Plasmodiophora brassicae ] Plasmodiophoromycota
91 _|: Pteridomonas danica T
80 Achlya bisexualis
Ochromonas danica CTpaMHUHOIIAIBI
9?|—Heterasigma akashiwa ®
ol o1 Cafeteria roenbergensis i

Puc. 211. depeBo, mocTpoeHHOE HA CpaBHEHUHU ITOCIeI0BATEIbHOCTE AaepHBIX TeHoB SSU
rDNA nHexotopsix Cercozoa n Heteroconta (K. Ishida et al., 1999)

5. B nmepuImiacTUaHOM IIPOCTPAHCTBRE (MEKIY BTOPOH U TpeThell MeMOpaHO# XJT0-
poIniacta) HaxoguTcsa HykiIeomopda. OHa okpyxXkeHa oOOJIOUKOI, COCTOSIIEH M3
IBYX MeMOpaH ¢ rtopamu, cogepxkut JHK 1 saphlkoromobHyio CTpyKTypy, 9yKa-
PUOTHEIE puOOCOMEI, 3 MeaKue xpoMocoMbl. Hykieomopda MHTEepIIpe TUPYETCS Kak
pPEOyIIMPOBAHHOE SIAPO SHIOCUMOMOTHYECKOrO 3yKapHoTa.

6. XJ10pOIUTACTEI ¢ TPYILIEBUAHBIMY TTUpeHoumamMu (puc. 212), B KOTOpbIe He 3a-
XOIAT TUJIAKOUIEI.

7. 3antacHoi 1poiykT — B-1-3-1imokaH (BO3MOXHO, ITapaMIoH). OTKIIaiabIBaeT-
¢4 BHE XJIOPOIDIACTA B UTOILIA3MATIUSCKIX BE3UKYIIAX.

8. MuToxoHIpHUAIbHbIE KPUCTHI — TPYOUaThie (CM. puc. 22, T. 1).

9. MeroTcs TpUXOIUCTEI.

10. Pa3aMHOXKAIOTCS IIPOCTHIM JISICHIEM IIOII0JIaM MJIN OECIIOIBIM IIyTeM C IIOMO-
IIBIO 300¢TI0p. 15 ABYX BUIOB COOOIIAETCS O IOJTOBOM PAa3MHOXKEHUH.

11. Oburaior B MOpPSIX.

X1opapaxHHOMUTOBLIE IIPUBIEKAIOT OMOJIOTOB-3BOTIOIIMOHUCTOB ¢ TOUYKU 3pe-
HUS TIPOMCXOXICHUS U 3BOJIIOIUN XJIOPOILIACTOB. DTH BOTOPOCTHN IIPEACTABIISTIOT
00011 pe3ynbTaT BIOPHIHOTO SHIOCMMO1103a, KOTHa He(hOTOCHHTE3UPYIONINIT SyKa-
PHOT 3aXBaTUJI 3YKApUOTHYIO BOXOPOCTL, KOTOpas U IIpeBpaTwiIach 3ateM B (oTo-
CHHTE3UPYIONIYIO opradesuty. IloarsepxkaeHIeM 3TOr0 IOTOXEHH ST MOXHO CUUTATh
HaJIMINE Y XJIOpapaxHUOMPUTOBEIX M KPUIITOMOHAN HYKIeOMOPGhEI — PeayIIUpOBaH-
HOTO sIpa BOTOPOCIEBOTO SHIOCUMOMOHTA, CTABIIETO XJIOPOINIACTOM. DTH ABE TPYII-
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Puc. 212. Chlorarachnion (C.Hock van den et al., 1993):

A — yacTh IW1a3MOAMA C TpeMsl KICTKAMHU W (DUIOMOANMSMH, HEKOTOPbIE (HDITONOANN NPOHHUKAIOT i

AIMTAHUA B OAHOKISTOMHBIC OPraHuU3Mbl; 5 — 300CTopa O XTYTUKOM; B — roaas avebonianas KIeTka;

T — KOKKOMAHAs KJIeTKa ¢ KICTOUHOM cTenkoii; /| — duiiononus; 2 — KIETKa, B KOTOPYIO MPOHUKA-
JOT GWIONOANM AT nuTanus; 3 — nupeHoua; 4 — XJA0pomnnacr; 5 — siapo

bl BOOOPOC/ICH — KJIOYEBbIE [UIsi MOHUMAHUA TOTO, KAKUM 00pas’oM pa3jiiuHbIC
TPYIUIbl YKAPUOT MPUOOPETAIH XI0POILIACTHI.

Xs1opapaxHUOPHUTBE — HEBGOIbINAS IPYNNa MUKCOTPOPHDLIX MOPCKUX (itaresuiat
u amébodnareanar. Otacn 6bu1 onucaH uytbh 6onec 20 ser waszaa (D.J. Hibberd,
R.E.Noris, 1984). Ceituac Kk HeMy oTHocsiT 5 ponoB (Chlorarachnion, Lotharella,
Gymnochlora, Cryptochlora, Bigelowiella) ¢ 6 BulaMK, a TAKXC HCCKOJILKO BUIOB,
T10KA HE MMOJYUMBILIKUX Ha3BaHue. Pombl y xJ10papaxHmoMUT OTIMHAIOTCs 110 YbTpa-
CTPYKTYpE MMPEHOWIOB M PACTIOJOXEHHIO HYKICOMOPDbI.

KieTky xyopapaxHModuUT rosible, OAHOSACPHbIE, ¢ MHOIOYUCICHHBIMU Xi10-
porutacTaMy. XJI0pOILIaCTh OKPYXCHbI 4 MeMOpaHamu: iBe McMOpaiibl 000104YKH
XJI0pOIUTacTa, TPeThi MCMOpaHa — fula3MaieMva cCUMOMOHTA, ueTBepTasi Memopa-
H4 MPOMCXOMUT OT MeMOpaHbl NUIIEBAPUTE/IbHOM BaKyoau XossauHa. Hapyxkhast
MeMOGpaHa X;10pOoILTacTa HE COCAMHCHA C HAapyXHOW MeMOpaHoil sapa, M Ha 1k
oTcyTcTBYOT pubocombl. Chlorarachnion reptans pa3ssuBaeT (GpuIONOANM, KOTOPbIE
CJMBAIOTCS Y PALOM JIEXALMUX KAETOK U (OPMUPYIOT CETYATBHIA 11a3MONUN
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(puc. 212, A) — meponaazmodui. OH COeIUHIET Teila OT HECKOJIbKHUX U JI0 COTEeH
KJICTOK. Y ApYIuX x;1opapaxHuouT MeporiazMoanit He obpasyerces. Y Cryptochlora
perforans xieTKU (BOPMUPYIOT 011y MAU HECKOIbKO (DUIOMOAMIA U OUCHb PEAKO
GuI010UAMU ABYX WU TPCX KJIETOK CIAUBAIOTCA.

Hykneomopdga. Ocobblit MHTEpeC B CTPOCHUU KAETOK XJI10papaxHUOMUT Bbl3bIBa-
eT MPUCYTCTBUE HYKIcoMOp(dBl — MPeNKOoBOTo siapa dHAocumbuolita. OHa pacio-
JIOXECHA B MEepUILIACTUIHOM MPOCTPAHCTBE, B KOTOPOM MPUCYTCTBYIOT €LUC IIUTOII-
JlazMa JHA0CUMOUOHTA U 3YKapruoTHBIC pubocoMbl. Hykiieomopda uMeeT cBoi cob-
CTBEHHBIH TcHOM (0K0:;10 380 ThiC. Map HYKJICOTUIAOB) C TPCMS JIMHEHHbIMU XPOMO-
comaMu. O0a KOHIIA KaX/10i XpPOMOCOMbI OKaHUKUBAIOTCA TEJIOMEPAMU U LMCTPOHA-
MU reHoB prbocomanbhoit PHK. TToacuuTtaHo, 4To reHOM HyKJIeOMOp(hb! KOAUPYET
0KoJ10 300 Ge1KOB. DTU I'€Hbl PACMOJOXKEHbBI B IEHOMC OYeHb KOMMNAKTHO, TCM He
MEHEE COACPXKAT PsilL OUCHb MEJKUX UHTPOHOB. I'€Hbl, KOAUPYEMBIC [CHOMOM HYK-
JieoMOp(dbI, 110YTH BCe OOCIYKUBAIOT CC CaMy, TO,1bKO HCKOTOPbIE U3 HUX KOAUPY-
0T X/J10POIMJIACTHBIE OCIKU. DOJILLIMIICTBO reHoB, KOUUPYIOUIMX X;IOPOILIACTHBIC
0eJIKM, B mpouecce cuMOnoreHe3a OblY MEePCHECEHB! U3 S/pa 3HA0CUMOMOHTA B
aapo xo3sinHa. Ho cienyer 3aMeTUTD, UTO I1PU UCCICA0BAHUM 83 rCHOB XJ10ponia-
CTHLIX OenkoB y Bigelowiella natans okazanoch, YTo TOAbKO 79 % W3 HUX MPUHAj-
JACXKaANU XJI0pOUTHOMY IHAOCUMOMOHTY, 21 % TCHOR SBW/IWCH, NMO-BUIUMOMY,
pPC3yAbTAaTOM JATEPATBLHOIO TNCPCHOCA M3 PasfIMUHBIX 3K30T€HHBIX UCTOUHMKOB,
BKSIIOUAIOHIMX KPACHbBIC BOLOPOC/IM U BOJAOPOCIIU C XJIOPOIIACTAMMU, MOAYUEHHDI-
MM OT KPacHbIX BOLOPOCIIEH, a Takxke Oakrcpuit. B cBsI3uM ¢ Tem, 4TO HajluyMC
J1IaTepaILHOIO IepeHoca U3BeCTHO Aisl GaroTpodHbIX dyKapuoT, TAKOU IpoLecc
BO3MOXEH U Y XJopapaxHUodUT, sl KOTOPBLIX TAKXE XapakTepHa (aroTpodus.
OHU MOI'YyT noenaTh KJAETKM APYTUX BOAOPOCIEH, a Y HUX MPUCYTCTBYIOT MULIEBA-
PUTCABHBIC BaKyOJNU, cojlepxKallyc 6aKTepuy B pa3iMuHON CTeneHy nepepapHBa-
HUsI.

Kak v Bce IHK-coacpxamue oprateans, HykjicomMopda — aBTOHOMHAs CTPyK-
Typa. OHa fefuTcs [Icpel AeJIEHUEM XJIOPOILIacTa MyTeM BIISIMUBAHUSL McMOpaH e¢
00os10uku. He 6b110 061HapyKCHO HUKAKOI'O BepeTcHa ACTeHUs, 1103TOMY 110Ka He
SICHO, KAKMM 00pa3oM TPU XpOMOCOMbl DKBUBAJIEHTHO PACXOJATCS B ABC JOUEPHUE
HYK;IEOMOP(BI.

[Tomumo xnopapaxHuodur, HykieoMopda uMceTcs y kpuirrogpuros. Heevorpsi
HAa CXOLCTBO B CTPYKTYPE U OPraHM3aluu reHoMa MEXIy ABYMs HykicoMopdavu,
HX HPOUCXOXACHHUC pasiniHoc. Hyksieomopda KpuItToOUTOB MPOUCXOAUT OT DHIO-
CUMOMOHTA U3 KpaclbiXx BOAOPOCICH, B TO BpeMs KakK y xjopapaxHHUOMUT OT 3¢ie-
HbIX. Hyksieomopdbl — npexpacHbiid ripyMep 1apajinejibHOW JBOTIOLUH.

Pasmuoxkenue. Y X10papaxHUo(MuTOB BCTPEUACTCH BereTaTuBHOC (ae/eHNeM KieT-
KM TIoTios1aM), 0ectiosioc (300CHOpaMu) M MoJIoBOC (M30- U aHU30TaMHs) pa3MHO-
xeHue. AKU3HEHHbBIH LUK MOXET BKIIOUATh aMeOOUIIIbIC, KOKKOUAHbIE U MOHA-
Hble ctaauu. Hauipumep, y L. amoeboformis 1ipUCYTCTBYIOT BCC 3TH TPU CTAlUU, B TO
BPEMS KAaK y IPYIMX BUIOB OIHA WIM jBC CTa/iMU MOTYT OTCYTCTBOBaThL. KOokKOuW-
HbIE CTAlUM YaCTO paccMaTpUBAIOTCH Kak LUCThl. [10;10BOe pa3MHOXCHME yKa3biBa-
ercst s BUaoB Ch. reptans (CIMBAIOTCs aMcOOMIHAS U KOKKOUAHAS KIETKH ¢ 00-
pazosaHucwm 3urothl) U C. perforans (CAMBAIOTCA /1BC aMeOOUIHBIC KJIETKH).

XsopapaxHuoduTbl OOUTAIOT B TEIILIX (TPOIUUYCCKHUX U YMEPCHHBIX) MOPCKHUX
BOJAX, BO3MOXHO, MO BCEMY MUDPY. AMEOOMAHbIE U KOKKOWAHbIE MpPCACTaBUTCIN
oOHapyxelibl B MPUOpexHbIX BOAAX, B TO BpeMsl K&K MOHaAHble pOpMbl OOUTAIOT B
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NMUKOMJIAHKTOHE OKEAHHUYECKMX BOJL. XJ10papaXxHUopuTel — MUKCOTpOdbI: 3TH (o-
TOCHHTE3UPYIOILUC OPTaHM3MBbl CIIOCOOHBI MOrNOILATh OakTepuy, pjarejLiaThl Y
IYKAPUOTHDIC BONOPOCTH.

B3aumocsa3u ¢ Apyrumu opraHusmamu. Bce naHHblc, BKJIIOYAst IMTMEHTHBI CO-
CTaB M MOJEKYJSIPHYIO DUIOTEHHMIO, YKa3biBAIOT, UTO 3HJAOCUMOUOHTOM, KOTOPbIA
HpeBpaTHICS Y XJI0papaxHUOGUT B XJIOPOILIACT, Oblia 3¢iieHast BO1opocih, OQHaKO
MOKa He sICHO, KaKMC KOHKPETHO 3€/JCHbIE BOJIOPOCAN CTalW MpelKaMK A XJO-~
pornacta. COCTaB KCAHTOMPUIIOBBIX MUIMEHTOB HABOAMT HA MbIC/b, YTO TaKUM
NpeaKOM, BO3MOXHO, ObLTA Kakasi-TO rpyiina npasutoduuuessix. C Apyroi cropo-
HBI, PAa3JIMUHbIC MOJIEKYJISIPHO-(PUAOTCHETUUECKIE aHAJIM3bl BBLABUTAIOT Ha 9Ty POJb
npejacTaBUTe;IcH yibBo(pULIMEBbIX U TPeOYKCHOMUIIMEBBIX 3CJIEHbIX BOAOPOCIICH, TCM
6osice, YyTO OOJIBILMHCTBO YIbBOULMCBBIX OOUTACT B MOPSIX, [IC PACIIPOCTPAHEHbI
U XJI0papaxHUOGUThI.

HecemoTps Ha TO YTO XJ10POILIACTbI X1I0PAPAXHUOMUT couepxkaT xJ1opodHILILI @ U
b, 3t Bonopocau dunoreHeTHYeCKN 060CO0JCHBI OT APYTUX COACPXKAILUX XJIOPO-
dbunn b sykapyoT (IBIJIEHOBbBIX M 3€JACHBIX BOJOPOC/IC) U 00pa3yloT HE3aBUCUMYIO
oT Hux ¢usty — Chlorarachniophyta. Cavalier-Smith (1999) BblBMHYJI TEOPHULO, 1O
KOTOPO# xJopapaxHUOMUThLI U JBTJICHOBbIE MPOU30ILIAN OT 0bLiero GoToCUHTE3U-
pYIOWETO npenKka, HpuodpeTiiero X, 10ponaacT B pe3yibTaTe BTOPUYHOIO SHI0CHUM-
6uo3a or 3eacHOM Bogopocay. OQuHaKO aliaiu3 MocAeA0BaTENbLHOCTY Psia [€HOB 1
OTCYTCTBUE KaKUX-JIMOO HAONI0AACMbIX B3aUMOCBsI3CH (MOp(hONOrnyeckux u Mose-
KYJIAPHBIX) MeXIy XJIopapaxiiMobUTaMU U 3BIJICHOBBIMU 1103BOJISIET CYUTATD, YTO
3TH BOAOPOCIU MPUOOPCTAIU XJIOPOILTACTH! OT/E;ibHO (CM. pHc. 26, 1. 1).

Yto Kacaercsi MPOMCXOXICHUS KJIETKU-XO3MHa IS XJIOpapaxHUOUT, TO ¢
1IOMOLIbIO MOJICKYISpHO-(huUnoreHeTHyeckoro ananusza (ren 18S pPHK, psa re-
HOB, KOJUPYIOLIMX GEJIKU) 170Ka3aHO, YTO C HUMU TCCHO CBsi3dia rercporpodHasi
aMmébodiiareniaTHas TMHUS, COCTOSIILAS U3 LIEPKOMOHAA U 3BIANGUA (CM. puc. 211).
OuHako MOpGONIOTHUECKUE U YJIbTPACTPYKTYPHBIC AaliHble HE OKAa3blBAOT TCCHOM
CBSI3U KJIETKM-XO351MHA C KAaKOH-JIMOO KOHKPETHON IPYINION OPraHu3MoB.

DunorcHeTUUECKUE CBA3M CPelU MpeacTaBuTe Icil XJlopapaxuuoduT ObUTH U3y-
YEHblI C MCMOJIb30BAHUEM SIIEPHBIX U KOAMPYyeMbiXx HykieoMmopdoi rcHos SSU,
rRNA. Jepesbsi, MocTpoeHHbIE MO pe3yabTaTaM Takoro aHajiusa, nokasaiu, uTo
XJI0papaxHUoGUTBl — MOHOMUICTHUYHAS TPYINa, XOTs IOKAa HE COBCEM SICHBI B3a-
MMOCBSI3H BHYTPH TpyiTbl (cM. puc. 211).

OTtaen nnasmoauodgopossie — Plasmodiophoromycota
(Plasmodiophorida)

O0masn xapakrepucTuka

1. BeretaTuBHOe TCjiO mpeiacTaBisieT cCoOOW MHOrOsSepHbIi npoTomnacTt, seay-
LM NapasUTUUECKUIl o0pa3 KU3HU BHYTPH KJIeTOK WU rvd pasivuHbIX XO35€EB.
Ero uHorAa Ha3blBAlOT TUIA3MOAMCEM, OHAKO B OTJIIMYME OT ILTA3MOAUCE HACTOSLIIUX
CJIM3€BUKOB (MUKCOracTPOBBIX) OHO HECMOCOOHO K aMeé0000pa3zHOMY ABMXKEHUIO U
aKTUBHOMY 3axBaTy MUUIA. [10-BHAMMOMY, ¥ O/IHUX BUAOB IJ1a3MOAMI OTAEICH OT
LIUTOILTA3MBl KJETKH-X035IMHA TOAbKO COBCTBCHHOM Ma3Marnueckoil MmemOpaHoi,
a y JIpYyrux TeCHO MpuXKaTthle Apyl K Apyry rasMaTuyeckre MeMOpaHbl X03snMHa u
M1a3MOAUsS 00pa3yIoT MEXMeMOpPaHHOE 11POCTPAHCTBO.
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2. B uukiie pa3BuTHs 3TUX OPTAHU3MOB MOXHO BbIJIEAUTH jBe (ha3bl — dasy mnep-
BUYHOIO, WK CIIOPAHI'MAJILHOTO, T1a3MOAUs U (pa3y BTOPUYHOIO, UIH CTIOPOICH-
HOTO, I;1a3MOJAUS.

3. ¥V HeKOTOpbIX BUAOB 1IPW MUTOTUYECKOM JICJAEHUM saep HabmonaeTcss yHU-
KajJbHasi KapTUHa: SIAPbIHIKO COXPAHSIETCS HCKOTOPOC BPEMSI, YIUTMHSIETCH U OKpY-
XKacTCsl KOJIbLIOM M3 XpOMOCOM, TaK 4TO NosyryyacTcst purypa, HaNmoOMUHAIOLIAsl KpecT.

4. B Xu3HEHHOM IIMKJIC TPUCYTCTRYIOT NMOKOSIIMECS, OLETHIC 0B0JI0UKON CrOpHI
(KaK M y HACTOSILLIMX CIM3CBUKOB), MPOPACTAIOLINC 300CTIOPaAMU.

5. Bee masmonunogopoBble 00pa3ytoT 300CHOPDI, UMCIOIIME HA NMEPEAHEM KOH-
Le JABa XryTuka. Mopoaoruuecku oHU CXO/AHbI, HO UMEIOT Pa3HYIO JUIMHY: OAUH
3HAYUTENBHO IMHHEE ApYroro.

6. OT1ie1 BKANOYACT TOJBKO OIUH Kiaacc — mjasmoanodgoposbie (Plasmodio-
phoromycetes). Ciosia otHocuTcs csbliie 30 BUunos (I nopsiaok, 1 cemeitctso), obu-
TAIOWKWX KaK BHYTPUKJIETOUHbBIE Napa3vThl Ha LIBETKOBBIX PAacTCHMSIX, BbI3bIBasl y
HUX OOLIKHOBCHHO pa3pacTaHusi WM ONYXOJHW [HOPpaXeHHbIX yHacTKoB. Buibi poaa
Woronina 1n1opaxaior Straminopila: npecHoBodHbIc BOAOPOCAU {(HAIIpUMEpP, BHIbI
poaa Vaucheria) v BoHbic «ILICCCHW» (HAnpUMep, BUaLI ponoB Saprolegnia, Achlya
U Pythium), a Takxe BOAHbIX OCCMO3BOHOUHbLIX (KOJOBPATOK). PasznuunHbie BUAbI
1171a3M0AHOGOPOBLIX MOTYT ObITh MCPEHOCUUKAMY MHOTHX BUPYCOB pacTCHMUIA.

HawuboJiee v3BecTHBIN M HanboJce 3KOHOMUYCCKM BAXHbBII MIPeACTABUTCIL OT-
nesxa — Plasmodiophora brassicae, Bo30yauTe/lb KWIbl KanyCcThl U APYTHUX KpecTo-
LIBETHBIX.

Ha xophgx kanycTbl 00pasyloTcsl KpyiiHbie onyxoiun (puc. 213, 4), BHauane
HOPMAJIbHOI OKpPACKU, [10TOM TeMHcIoWMe M 3arimBatolime. Eciaun y 3noposoro pa-

Puc. 213. Plasmodiophora brassicae:

A — kuja Ha KOpPHAX KallyCTbl; 5 — kuetku KOpHA CO CnopaMun napasura; B — kiertku KOpHst
C IL1a3MOoAneM Mnapasvuta



CTEHUSA KOpHEBas 4acTb COCTABIACT OKOAO '/3 €ro maccwi, To y 3aboieBIIero B
TSKEJBIX Clydasix — 0kojo /.

B MO01010# OrMyXxojiu oOHAPY>KUBAIOTCS TCMHDIC KJICTKH, 3aMOAHEeHHbIC Gojec
IYCTLIM W 3€PHMCTBIM COACPKHUMBIM MO CPABHEHMIO ¢ HOPMAIBHBIMHU KICTKAMMU
X03siiHa. Ha paHHUX CTaAMsIX pasBUTHsI NAPAa3uUTa CILUC MOXHO BUAETh, KAaK €ro Tej10
3aIOJIHACT KJIETKY HC ITO;IHOCTBIO, OCTaB/ISs YaCThb €€ HOPMAJIbHOWM TMPOTOILTIA3MBI.
[Tapasur BBRI3BIBAET THAEPTPODUIO U TUIICPILIA3UI0 KICTKU. HeKoTopble KIeTKH
OKA3bIBAKOTCS NOMHOCTHIO 34110IHEHHbIMM BO3HUKAIOUIMMU U3 111a3MONNSI KPYIThi-
MuU cniopamu (puc. 213, b, B). [Tocne Toro Kak nopaxeHHblid KOPCHb CTHUBRAET, CIO-
Pbl Ha APYToi roi ocBoGOXAAI0TCS U TIPOPACTAIOT KaxXias OJHOU MEepBUUHON 300-
CIoOpoi, KOTopast IOCTUTAET KOPHCBOIO BO,IOCKA KAMyCThl (MJIU APYIOTO COOTBET-
CTBYIOLLETO XO35UHA) U NpUKperisieTcsl K Hemy. 2KryTruky BTSTUBAIOTCS, U 300CMO-
pa uHUMCTHpYeTcs. BHyTpu Hee oOpa3syceTcs yATWHEHHAs 110;10CTh B BUAE TPYOKM,
O/THMM KOHIIOM TNMPUMbIKAlOLIash K MECTY KOHTAKTa CO CTEHKOH xo3sinHa. Buyrpu
ITOM 110J0CTH 00pasyeTcsi CBOeOOpa3Hasi TBEpAast CTPYKTypa — «Iluil», Mpodonalo-
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Puc. 214. Cxema umkaa passutus Plasmodiophora brassicae (B. B. Masun v E. 1. [TpoueHko).

Iepsuvnas cmadus: 1 — cnopa; 2 — npopacraHue cuopsl; 3 — 3apaxcHHbIA KOPHEBOH BOJIOCOK.
CO/IePXAIINI OHOSIAEPHBIA TICPBUUHBIN TL1A3MOIMI; 4 — CMHXPOHHOE MUTOTUUCCKOE /e ICHUE 3/1ep
TICPBUMHOIO 1L1a3MOAMS: 5 — MHOTOS/ICPHBIN NIEPBAUHBIA MAa3MOAUN; 6 -— Apob.icHUE HA 300CTO-
pPaHrumn; 7 — MMTO3 s1ep 300CHOpaHINCB; & — /ApO0TeHUEe LMTOILA3Mbl Ha OIHOSACPHBIE 300CHOPDI,
ocBoboXAAICLIMECH UCPC3 Mopy; 9 — cBOOOIBIC 300CTOpPbl; /0 — maasmoraMusi. Bmopuunas cmadus:
7] —- ABysiICpDHBII BYOPWMYHBIN TNasMoanii; 12 — MUTOTHUECKOC JejIcHUe saep tasmoans; 13 —
MHOTOSUICDHbBIA BTOPUUHbIH i1a3Mouit;, /4 — KapyoraMusi B0 BTOPUUHOM [L143MOAUK, 15 — apobaic-
HUC HMTOILIA3MB 151a3MOUAUS HA TAMLIOWAbIC TTOKOAIHECST CrOpH
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Puc. 215. Spongospora solani:

A — mapwa Ha KayGusx kaprodens; 5 — rvéuarble KOMOUKU U3 CIOP B KAETKC KIyOHst

IIMH 3a 0YeHb KOPOTKOE BpeMsi (0KO;10 | ¢) CTCHKY KOPHEBOTO BoJIOocKa U obecrie-
YMBAWOILMI OLICTPOE NPOHUKHOBCHHUE TAPa3uTa BHYTPb X03siMHA. TaM BO3HUKaeT
MUKCcaMEDa, I1peBpallaoLasics B rallIonaHbli asmMouuii ¢ yucaoMm sanep uo 30.
Has P. brassicae yKa3piBanioch CIUSHUE TAKUX TUTA3MOANEB MEXAY coOoit. OH neinT-
csi M paclipocTpaHseTes U3 KJIeTKU B KiIeTKy. [lo3xe miasMonuii pacrniagaetest Ha
ONHOSIACPHbIE KYCKM ¢ oOpa3oBaHueM 000J0UYKM BOKPYT Kaxioro sinzpa. Mx comep-
KUMOE pacrnafgaercsi Ha 4—8 vacTci, CTAHOBSIILIMXCS BTOPUYHBIMM 300CIOpPaMu
vav rameTaMu. [o-BuanmMomy, OHM MOTYT 3apaxKaTh X03sMHA (TOYHO T4aK Xe, KaK U
MCPBUYHBIE 300CIOPbI) HEIIOCPEACTBCHHO WM NOC/IE MpeaBAPUTEIbHOR KOTy:isi-
uuu. TakuM oOpa3oM, B XKM3HEHHOM LUKJE UYEpEAyIOTCs ramjo- M IMrriodasbl
(puc. 214).

B Gosiee pa3sBUTHIX ONYXOI5IX BMECTE C JAHHBIM Napa3uTOM MPUCYTCTBYIOT U Gak-
TEPUN, MOSTOMY NpeloJiaraeTcsl HalMuyue cuMOuo3a, HEOOXOAMMOTO s pa3Bh-
TUsI MAPa3sUTUUCCKOro CIM3EBUKaA W IS 00pa3oBaHus OHYXOIH.

3apaxcHulo 0JaronpuaTCTByeT Kucias peakius moussl (pH 5—6). 151 6opuObl
C TIATOrCHOM TMPOBOIAT U3BCCTKOBAHUWE IMOYBBHI.

Hpyroit npexncraBuTe;ib 3TOro Kiacca — Spongospora solani — Bbi3bIBaeT TakK
Ha3biBa€MyI0 MOPOILUCTYIO Naply KiyoHel Kaptodenst (puc. 215, A). Tlopaxaiores
KJIyOHU, CTe6,1M, pexce CTOI0HBI. BHauale Ha KJIyOHe MOSIBISIOTCS ISITHA, 3aTeM
BO3HUKACT OYropok (3aKpbiTasi MycTy.ia, 11030Hec oTKpbiBatoiasics). Lnki paspu-
TUY DTOTO OpraHu3Ma cxoieH ¢ uukiaoMm Plasmodiophora brassicae, TOJbKO CIIOpPbI
CKJIEMBAIOTCS B HECKOJILKO LLIAPOBUAHBIX TeJ I'yduaTtoro ctpocHus (puc. 215, b).



NMIIEPUA XPOMAIIBBEOJIATHI —
CHROMALVEOLATA

K 5T0#f uMnepun OTHOCST (POTOCUHTEIUPYIOILMC M CBSI3aHHbIE C HUMU Opra-
HU3MbI ¢ OJIHUM Wity Donee xs10poduiiaMu ¢, ¢, ¢z X Xi10pomnaacTbl MPOr30LLIN
B pe3yabTaTe BTOPUYHIOIO U TPETHUHOTO cUMOMO030B. K MMIIEPUM OTHOCSITCS KpHil-
TohUTOBBIE W TrafnTOMUTOBLIC BOAOPOCHH, LAPCTBA CTPAMUHOMWIBI U &1bBEOJATH
(cM. puc. 55, 1. 1).

OTtaen kpuntToduTOBLIE BOAOPOCIH (KPUNTOPHTDI,
KpunTomoHaasi) — Cryptophyta

Otacst HazsaH 110 TMnosoMmy pouny Cryptomonas (0T rpeu. kryptos — Talliblid,
monas — 0coob).

Obman xapakTepuCTHKa

1. MMoutu Bce KpUNTOMUTOBLIE — OJAHOKICTOYHBLIC MOHAIBI C AOPCOBEHTPA b~
HbIM cTpocHUCeM. JopcanbHasg (CMUMHHAs) CTOPOHA K/1€TOK BbilyKJasi, BEHTpajibHasi
(6prowtiast) — yrniolleHHasi, ¢ NpoaA0ALHON GOpo3ioi. ¥ HeKOTOpbIX MPCACTABH-
TeJieii Ha NEPCIHCM KOHIC KJCTKA UMECTCH II0TKA.

2. KiteTku Ha nepelHEM KOHLIE HECYT ABA HCPABHBIX MO AINHE XKIyTHKa. XKryTu-
KU TOKPLITHI IBYX4AaCTHBIMM BO.IOCKAMU (MacTUroHeMaMu) (puc. 216, A) U MoryT
HECTU CEMHMYACTHBIC opraHuueckue uewyidku (puc. 216, b). B nepexontioi 30He
XKIYTHKA Pacro;i0XKeHa CUCTEMA /IBOMHbBIX CCIIT.

3. X:10pori1acThl o4eThl 2 cOOCTBEHHBIMU MCMOPAHAMM Y OKPYXEHB! 2 MCMOpa-
HaMU XJIOPOTLIACcTHOM 3HAoMazMaruueckoil cetu (X2C) (eMm. puc. 24, b, 1. 1). Kor-
[1a XJIOPOILIACT PACMOI0XKEH PSLIOM ¢ SIAPOM, HapyxXHast McMb6paHa cro XOC nepe-
XOJIUT B HAPYXHYI0O MCcMOpaHy siipa (puc. 216). B nepnivtacTiaHoM 11pOCTPaHCTBE
OTCYTCTBYCT [ICPUILIACTUAHBINA PETUKYJIYM (MEPUTLIACTUAHAS CCTb). Jlame bl ABYX-
WIM TPEXTUIAKOUIHDIC, OHIOSIChIBatOILas Jameslia oTcyTcTByeT. XiopoiiactHas JHK
KOHLIEHTPUPYCTCH B BU/E HEDOOIbLINMX HYKIIEOMAOB, KOTOPLIC paccesiHbl B CTpOMeE
XJIOpOTIACTA.

4. XJ1I0pOILIACT COJEPXKUT XT0POHUILIBI a U ¢;. 3eiieHblil BCT X10pOoHILIOB Mac-
KHUPYETCA HaTWUUCM NOOABOUYHbIX MUIMEHTOB — psilia KAPOTUHOWAOB ¥ (PUKOOU-
JIMIIPOTEUHOBBIX MUIMCHTOB. PUKOOHNUITPOTENHBI JIOKATU3OBAHbl BHYTPH THIAKO-
naos. KpunroMonasnbl B OHOHU KJIeTKe 00pa3yloT TOJbKO WK (duKounaH, win puko-
SPUTPUH.

5. B nepuniacTHAHOM DPOCTPAHCTBE HAXOAUTCS YHUKAJIbHAS CTPYKTYpa — HYK-
neomopgha (puc. 216, A), Kotopasi 10 CBOEH YIbTPACTPYKTYpPE MMCET CXOACTBO €
3yKapMOTHBIM siiipoM. Hykiieomopda oaeTa aBoiiHoii MmeMOpaHoil ¢ niopaMu, nMeeT
3 XpOMOCOMBbI, SLIPBIUIKO U CIIOCOOHA K caMoperUiMKauuM.
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Puc. 216. Crpoenue xiietku Crypromonas (C. Hoek van den et al., 1995; H.T1. lNop6ytosa,
1991):
A — NpojoiibHBIA paspes uepes KICTKY: b — poscTouHas delllyiika, B — 110BepXHocTb nepunaacra; [ —
TPUXOUUCTA 10 packpyuwsauus; [J — TpUXOLNCTA B [IPOICCCe PACKPYUMBAHMA; [ — AByXuacTible
MaCTUTOHEMDI; 2 — JLIMHHBLIA XTYTHK; 3 - KOPOTKWH XKIYTUK; 4 — COKpaTuTe/ibHast BaKyolb: 5 —
XI0pONAACT; 6 — JaMe.uia; 7 — 0000uKa Xj10poIiiacta; & — XJIOPOTLIACTHAS JHAOMIa3MaTUUYecKast
ceTb; 9 — cimbnas cropotia Kietky; 10 — vykaeomopda; 11 — nupeyoun; 12 — 4apo; 13 — sapbliko;
14 — ©poiunas cropona Kierku; 15 — kpaxman; /6 — mutoxonapust; 17 - - annapat Toabixu; 18§ —
Teantie Mouna; 719 — rpuxoumctsl; 20 -- riloTKa

6. 3anacHoi poayKT — KpaxMmasi, KOTOPbiif OTKJIaAbIBACTCS B EPUILIACTUIHOM
npocTpaHctse (puc. 216, A).
7. CTUrMa BCTpcUaeTcst HE Y BCEX IIPCACTABUTENCH.

8. B uMTomniazmMc MMECTCS €iMHCTBEHHAs ceTUaras MHUTOXOHApUSA C I1IACTUHYA-
ThIMW KpUCTAMMU.
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9. Kuletkn onieTsi nepuruiactoM (cM. puc. 14, 1. 1; puc. 216, B). Ceepxy KJIeTKHU MOT'YT
OBITH JIOTIO;THUTEILHO HOKPBITH (hMOPWLISIPHBIM MATCPUAIOM M PO3CTOYHBIMU Ue-
HIVIiKaMU.

10. B k1eTKax MPUCYTCTBYIOT TPUXOLUUCTBI (pyc. 216). KpymHble TPUXOUUCTHI pac-
MOJI0KEHBbI MO/ TUTa3MaicMMOll B 00acTu I510TKU, 0oJice MCJIKMUE 110 BCCH MO-
BEPXHOCTHU KJAETKH.

11. MUTO3 OTKPBITbIH, 0¢3 UEHTPHO.IEH.

12. PasmiioxeHuce NpeuMyIecTBCHHO BEreTATHBHOE — Je;ICHUEM KIETKH TTOIoaM.

13. BcTpcuaorest Kak B MPECHBIX, TAK U B MOPCKUX BOAAX.

Kpunrodurb — Hebombliasi, HO 3KOJOIMUYECKU U 3BOJIOLMOHHO OYCHb BaskHasl
rpynmna. Flouty Bce OHU — OJHOKJICTOUHBIE 1JOABMXHBIC KIYTUKOHOCIIBI, HCKOTO-
pbIE TIPEACTABUTCAN CIIOCOOHBI (GOPMHUPOBaThL NAILMETIOUAHYIO cTaauio. Tojibko
oIuH pon Bjornbergiella (Bbine:neH U3 nous I'aBaiickux ocTpoBOB) ClIOCOGEH K 06-
PA30BAHMIO TMPOCTHIX HUTYATHIX TALIOMOB (MOJOXCHKE 3TOr0 pojla A0 KOHIA HE
BBISICIICHO, M B PSiJIC CUCTCM €ro He OTHOCSIT K KpuntoduTtam), ocllapuBaerca W
CYLICCTBOBAHME KOKKOMIHBIX (hOpM.

Kierku. ¥ xpulitToduT KICTKU OOBIUHIO YILIOUICHHDBIE, UMEIOT BBINYKIYIO CITHUH-
HYIO Y OpSMYIO WIKM BOTHYTYIO OpIOLIIHYIO CTOpoHbl. DopMa KICTOK pa3zHooOpasHast:
SUNCBUINAS, 3LIMIICOUIHAS, TPYLICBUIHAS, 000OBMIHAS, BepEeTEHORMIAHAS M Ap.
[epenuuii KoHell KICTKK Gosce WK MEHee CKOLUEH, OT Hero OTXOAUT HpodoasHAs
60po30a, KOTOpas He JOXOJIMT A0 3ailero KoHua. Hamymuue 6oposnb U ce imHa —
MPU3HAKU, KOTOPbIE UCTIOAB3YIOTCS Ui CUCTCMATUKH Ha YPOBHE pojla. [iomka Meli-
KOBMJIHAsI, TIO €C KPalo Paciiojaralorcst TpMXoUnCThl (puc. 216, A). Bonpoc o 3iaye-
HUU 1 GYHKUMH FSI0TKU 10 cUX 1op He siceH. Tlo nepudepun KICTKU Takxke MOTyT
pacnoJiaratbCsl TPMXOIMCTBI, HO 00JIce MEJKUX pasMepoB. Tpuxouucmeor (3xceKmoco-
Mbl) OKDYXEHbl MEMODAHOI M BHYTPM COIEpXXaT 2 JEHTHI, CKPYuYeliHbIC PY/JOHOM
(untiapsl). bojiee KpyrHbIH UMJAMILIP COCTOUT M3 HAMOTAHHOTO MO CIUPATU JICH-
TOBU/IHOIO MeEMOpaHHOTO Marepuasia. Beepxy oH oOpasyer V-o0pa3Hoe yrayo.ienue,
B KOTOPOM HAaxO/AMUTCSt BTOPOM Lmanuap (puc. 216, ). DTu ABE 1acTH, 110-BUIUMOMY,
CBSI3aHbl MeX1y cOOOH € MOMOLIBLIO BOJIOKOH. [Ipy xuMmuieckoM u hprU3MYecKoM pas-
JNPaXeHUM TYTO CKPYUEHHbIC AEHTbI PACTIPSIMIISIIOTCS, paspbiBasi MCMOpaHy 3XKEKTO-
COMbI U TiepuriiacT. CHaualla BbIOpAChIBACTCS MATCHLKUM LIVIIMHIP U, MTOKUAAS KIETKY,
OH BBITAIMBAET 3a co0OOi ncHTy GoblIOro uuiMHapa (puc. 216, A). O6pasyiorces
XKEKTOCOMbI B 11y3bIpbKax anmnapata [oibiku. BHauane HWIMHIPE COUEPXKAT He-
CKO/1bKO ODOPOTOB, HO 110 MCPE POCTa YBE,IMUUBAIOT YMCIO OOOPOTOB.

KpuntoMotiasibl oUcHb YyBCTBUTEIbHBI K U3MEHCHUIO OKPYXAIOLIMX YCI0BHIM,
TaKux, Kak uaMcHeHus pH, ocmoTuueckux yciiosmii uan remneparypbi. OHu B Mac-
CC OTCTPCIMBAIOT CONMCPXKUMOC IKEKTOCOM, UTO IPUBOAUT K ObICTPOMY paspyiic-
HHIO KJETKU. C 3TUM SIBJIEHHMCM CBsi3aHA 3HAUMTEbHAsi TPY/AHOCTD 110 MCpeBOLy
KPUITOMOHAL Ha Ja00OPATOPHLIC CPeibl.

Ha ncpearicM KOHILC KJIETKH PACIIOJIOXEHDbl COKPAMUMeENnbible 6dKyolll, U3TUBa-~
IOLIUC CBOC COACPXKMMOC B TJIOTKY MJIM B0oposay (cM. puc. 216, A).

B Ki1eTKax KpUOtToMonal UMeIoTCs ABa meiabia Mona (cm. puc. 216, A), byHxkuny
KOTOpBIX He M3BeCTHbI. Taxk Kak Teibua Mona coaepxat MHOro MeMmopai m ¢Gud-
PWJLI, OHU, BO3MOXKHO, BOBJEUEHBI B MPOLCCC AECTPYKUMM KJIETOUHBIX OpraHesi,
0c0obeHHO OTPabOTAHHBIX TPUXOLMUCT.

Knerounble moKpoBbl. Y KpUNTOMUT KIETOUHBIC MOKPOBLI TIPEIACTABIEHbE 11epu-
naacmom (cM. puc. 14, 1. 1), KOTOPbIA COCTONUT U3 MIA3MaTIEMMBbl U JOTIOIHUTCABHO-
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