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HNOPAAOK TIMMIALES Ochyra
M.C. Urnaros, E.A. Urnarosa

Pacmenus cpemrero pa3mepa 10 KPYIHBIX, B 0. M.
PBIXJIBIX JCPHOBHHKAX, TEMHO-, CH30BaTO- WK Oypo-
Baro-3eiieHbie. Cmebens ¢ ICHTPATBHBIM ITyYKoM, 0¢3
THAJIOCPMUCA, IPSIMOCTOSYUI, TYCTO OOMCTBEHHBIH,
MIPOCTOH MM c1a00 BeTBIMIiCS. Jlucmops cyxue cia-
00 IyTOBUHO BHYTPb COTHYTHIC U TTOYTH IIPHKATHIC
WUJTH U3BIUTUCTHIC JT0 c71a00 KYIPSIBBIX, BIAKHBIC TIPS~
MO WJIH JIAJIEKO OTCTOSIIIHE, U3 SI3bIKOBHHOTO, OJe/-
HO-)KEJITOTO WJIM TEMHO-OPaHKEBOT0 PUJICTAIOIIETO
OCHOBaHWI JIAHIICTHBIC, OCTPBIC WU TYTIOBAThIE, IIOC-
KHE WU TI0JIOTO KUJICBAThIC, WK JKEI009aThIe; Kpai
MWTBYATHIA 0 OCHOBAHUS TUIACTUHKU WK TOJBKO B
BEPXHEH €€ YaCTH, 3arHyThIi, B CYXOM COCTOSIHUH IITH-
POKO 3aBOpPOYEHHBIN; JicusiKa MPOCTast, CHIIbHAS,
OKaHYUBACTCS B BEPXYIIIKE JIUCTA WK BRICTYIIAET KO-
POTKHUM OCTPOKOHEYHEM, Ha JJOPCAIbHONH CTOPOHE
IJIaJIKast WIIK B BEPXYIIIKE [TATBYATAsSI, HA IIOTICPCUHOM
cpese C OHUM PSIJIOM YKa3aTelle, IByMsl KPYITHBIMU
CTEPEUIHBIMU ITyYKAMH, a TAKKEC BCHTPAIBHBIM U
JIOPCAITbHBIM JIHICPMHUCOM; KICTKU IUIACTHHKU B
BEPXHCH YaCTH JINCTA KBA{PATHBIC WJIA MHOTOYTOJb-
HBIC, C OTJICIIEHBIMU KOPOTKO MPSMOYTOJTBHBIMH, Ha
BEHTPATBHOM CTOPOHE MAMUIIIO3HBIC, PEIKE C TTAITHII-
namu rioBepx Mamuiut (7. sibirica), Ha 1OpcaIbHOM
DIaJIKKUE, WU, PeIKo manwuto3seie (7. sibirica); Kiet-
KH OCHOBAHUS JIUCTA MPSIMOYTOIBHBIC JI0 JIMHCHHBIX,
C IePICHAUKY ISIPHBIMH WU CKOIIICHHBIMU CTCHKAMH,
K KpasiMm 0oJiee y3KHe, B OCHOBaHUHM WHOTJA TOHKO-
CTCHHBIC U TOTJIA JIUCThS JIETKO OTIIAAOIIUC; B BEP-
XHEW YaCTH OCHOBAHUS IVIAJIKKE WU HA JOPCATBHON
CTOPOHE C HECKOJIBKUMH (2—0) MaluuIiaMu, pacio-
JIO)KEHHBIMH TIOCEpEIUHE 0. M. B OJIUH PsiJl, B OCTaIb-
HOW YacTH OCHOBAHUS IJaJKue. /[gyoomHble, 0OHO-
domnble, C aHJPOLESIMU Ha KOPOTKHX 10Oerax Hero-
CPEJICTBEHHO M0/ MIEPUXCLHEM, HIIN 000enobie.
Cnopogumur o 1(-2) u3 omHoro nepuxenus. [1epu-
XeyuanvbHule aucmvs He TUPGEpeHIUPOBaHbl WIN
yKe, JUIMHHEe W OoJiee MOCTENIEHHO 3a0CTPEHHBIC.
Hooicka mmuanas. Kopobouxka HakJIOHEHHAs JI0 TO-
PHU30HTAIBHOM, IPOI0ITOBATO-0BAIbHAS, C KOPOTKOM
IICHKOM, TJIaJIKasi WM HEMHOTO CMOPIICHHAS ITOCIIe
paccenBaHUs CrIOp, OypoBarasi, KJICTKH SK30TCIHS C
MPSIMBIMY AJIH W3BHIIUCTBIME CTCHKaMU. Kpoliueura
BBIITYKJ1as1, ¢ 00ponaBoukoil. Koreuxo 3—4-psipHoe, oT-
nanaromiee. [lepucmom nBoiHOM (puc. 111A), 3ak-
PBIBAIONIHI YCThE KOPOOOYKH BO BIIAXKHOM COCTOSI-
HUM; 3yOLbI 9K30CTOMA B CYyXOM COCTOSIHUHM 0. M. pe3-
KO COTHYTBIC B CEPE/IMHE, BHU3Y TIONEPEYHO MITPUXO-
BaThIC WITH, PEXKE, CETYAThIC, BBIIIC CEPEAMHBI KOCO U
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MIPOJOJIEHO HCYEPUYCHHBIC, BBEPXY C JITHHHBIMHU BEHT-
pambHBIMH TpabeKylTaMu; YHIOCTOM C BBICOKOH
OazanpbHON MeMOpaHOH, pa3aelieHHON mBaMu Ha 16
Y9acTKOB, CyNMpPOTHBHBIX 3yOIaM 3K30cTOMa (pHC.
111B); BHYyTpeHHHH ciioil 6a3albHON MeMOpaHbI
00pa3oBaH BepTUKAIBHBIMH PSAaMHU KIETOK, 1O 4
psAla Ha KKJIOM M3 TakKuxX 16 y4acTKOB; KIETKH
BHYTPCHHEH MOBEPXHOCTH PHAOCTOMA Hepdopu-
POBAHBI IO IEHTPY, IPUYeM Iepdoparir 3aMeTHBI Kak
Oomnee cBemible okpyribie msATHA (puc. 111B); mo
BEepXHEMY Kparo 6a3aibHON MeMOpPaHbI OT HEe OTXOIST
64 no1; 3TH JI0JIH 110 KParo Ha JOPCaTbHON CTOPOHE C
psIamMu AT, Ha BEHTPAJIBHOM CTOPOHE C [UTMHHBI-
MU Tpabekymnamu. Cnopwsl Menkue. Kornauox kKnobyko-
BUJIHBIH.

JlaHHBIN OPSIIOK OTIIMYAETCS B IEPBYIO OUEPEND
YHHUKaJIBHBIM CTPOSHHEM Iepuctoma. Ero passutne
MPOUCXOINT MO Funaria-TUIy, XapaKTepHOMY IS
MXOB C JAUIUIOJICTHIHBIM CYNPOTHBHBIM THIIOM
crpoenusi. Pazputue nepucroma Timmia ONHUCAHO
JIM. Bynxe u nip. (Budke et al., 2007), moka3aBIimMH,
YTO TIEPBBIC ACTICHNS BO BHYTPEHHEM IIEPUCTOMHOM
cioe uAyT 0e3 CMEIICHNS aHTHKIMHAIBHBIX CTEHOK
1, TAKUM 00pa30M, IEPUCTOM B LIEJTIOM CIEAYET IIyTH
pa3BuTHi Funaria-Tuma, XapaTKTepHOMY IS MXOB C
JTUTUIOJCTIUAHBIM CYIPOTHBHBIM THIIOM CTPOCHUS
nepructomMa. OUIOTCHETHYECKNE OTHOIICHUS MEXKITY
BUIAMH poja OBUIM MpEeaMEeTOM H3ydeHus bynke u
Todpdune (Budke & Goffinet, 2006) u Xenenaca
(Hedenis, 2011).

B nopsiaxe ogHO cemeicTBo.

CEM. TIMMIACEAE Schimp. —
TUMMMUEBBIE

CeMmeicTBO BKIIIOUAET €MHCTBEHHBIH POJI.

Pox 1. Timmia Hedw. — Tummus

Tun pona — Timmia megapolitana Hedw. Pox 6b11
npeamerom pesusun [.P. Bpaccapna (Brassard, 1979,
1980, 1984), xoTopslii Mpu3HaMI B MUpe 4 BUIA, OIUH
MOZIBHT M OJTHY pa3HOBHIHOCTS. [locnenuue nanHbie
MOJIEKYJISIPHO-(DHIIONeHETUYECKUX UCCIICIOBAHMI TOBO-
PAT, CKOpee O BHJIOBOM CaMOCTOATENFHOCTH BCeX 6
TaKCOHOB. Bce oHM pacnpocTpaHEHBI B XOJIOAHBIX U
YMEPEHHBIX 00JIACTSIX CEBEPHOTO MOTyIIapus (B Topax
MIPOHUKas Ha 1or 10 Mekcuku U [ mmanaes); pacTyT
Ha TI0YBE WJIM KaMHSIX, MHOT/Ia HA MOKPBITHIX HaMJI-
KOM OCHOBAHHMSAX JIEPEBbEB U BajekuHax. Haspanue
nano B yecTh Moaxuma Xpuctuana Tumma (J. C.
Timm, 1734-1805), Oypromucrpa roponka Maixux
B IPOBUHIMK MeKIeHOypr, omyOIHMKOBaBIIETO B
1788 1. dutopy 3TO¥ MPOBUHIINY.
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Puc. 111. Timmia megapolitana (A-F) u T. austriaca (G): A — nepucrom, x46; B — 6azanpHas MeMOpaHa 9HI0CTOMA U 00JIOMAHHbIE
3y0IIbI 3K30CTOMA, MO3BOJISIONIME BHAETH PACIIONIOKEHHE 3yOI[0B HK30CTOMA CYIPOTUBHO CErMEHTaM 3H10cToMa, X183; C — HapyxHas
MTOBEPXHOCTb 3yOla 3K30CTOMA B cpeHel yacTu, X295; D — 1o e B BepxHell yactu, X980; E — Buz cHapysxu cOOKY Ha 3HIOCTOM H,
0TYaCTH, 9K30CTOM (BBEPXY), X240; F-G — opHaMeHTanus HKHEH 4acTu 3yOLoB 9K30cTOMa CHapyxu, X2700.
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JIUCTBs JIErKO OTIIAMBIBAOLIMECS O1arogapsi Ha-
JIMYUIO B OCHOBAHHHU JINCTA HECKOJIBKHUX PSIIOB
CPaBHHUTEIHHO TOHKOCTEHHBIX KJIETOK (OCHOBAHHE
JIUCTA OPAHIKEBO OKPAIIICHHOE, HO KIICTKU CaMO#t
HIDKHEH ero 4acTH B HECKOJIBKO PsIOB OoJIee CBeT-
JI0 OKpAIlIeHHbIC U 00JIee TOHKOCTEHHBIC); CTEHKH
KJIETOK OCHOBAHUsI JINCTA HA MOIIEPEUHOM Cpe3e
YTOJIICHBI KaK Ha JOPCajbHOW, TaK U Ha
BEHTPAJIBHOM CTOPOHE; ABYAOMHBIC ............... 2
JIucThsi B OCHOBaHHH HE JIOMKHE; OCHOBAHHE JICTA
CBETJIO-)KEIITOE UITH OPAHKEBOE, HO BCET/Ia OIHO-
POIHO OKpaIIeHHOE, Oe3 00JIee CBETIIBIX M TOHKO-
CTEHHBIX 0a3aJIbHBIX KIICTOK; CTCHKH KJIETOK OCHO-
BaHMsI JINCTA YTONIIEHBI HA JIOPCATBLHOI CTOPOHE
CHUITbHEE, YeM Ha BEHTPAIbHON; OTHOJIOMHBIC HITH
JIBYZIOMHBIE ...c.vvvenerieneeeenreeieeeseenneesnseesineeneenns 4

Krnetku BepxHeil yacTu nucTa ¢ NanuuIaMy Mo-
BEpPX MaMWJII Ha 00CHX CTOPOHAX JINCTA WIN
TOJIBKO Ha JOpCalbHOM cTopoHe... 3. 1. sibirica
Knerxu BepxHel yacTu Ha 1OpCaIbHOM CTOPOHE
0€3 MAMMIIT M 0€3 HAIHIII «....ovoverreerreeennnne 3

JIuctesa 2—5 MM 1., 0.5-0.6 MM mup. B cpenHeit
9aCTH JINCTA; KJIETKH cpeHei gacTu mcTa 6—10
LU ettt 2. T comata
Juctest 3-9 MM 1., 0.8—1.1MM mmp. B cpeaneit
YacTH JINCTA; KIETKU cpeqHel yactu iaucra 10—
20 LM et 1. T norvegica

4(1).OcHoBaHue JHCTa OpaH)KXEBOE; KIETKH OCHO-

BaHMs ucra 7—10 pm mwp., 6. M. IOPUCTHIE, IO
Kparo OCHOBAHUS HECKOJIBKO PSIJIOB Y3KHX KJIETOK
C KOCBIMH CTEHKaMH; JBYJIOMHEIH, CITIOpO(UTHI
OYCHP PEIKO; BU PEUMYIIIECTBEHHO CEBEPHBIX
J02120)3 (0] : SRR 6. T. austriaca
OCHOBaHHe JIMCTA CBETIIO-KEIITOE; KIIETKH OCHO-
BaHws ucta 10—15 wm mmp., K KpasMm yMepeHHO
CY’KEHHBIE; OJHOIOMHEIC, CITOPO(HUTHI YacTo;
HIMPOKO PACTIPOCTPAHEHHBIC BHIBI .......c.en... 5

Knerku nmnactuaku 6-10 wm, kBajgpaTHbIE WIH
MHOTOYTOJIbHBIC; Kpail CHUJIBHO NHWJIBYATHINA B
BEpPXHEH MOJOBUHE IMIACTHHKU, HUXE c1abo
TTUITBYATHIN 710 TIETTbHOT0; KIIETKH BEpXHEH 4acTn
OCHOBaHMsI Ha I0PCaIbHOM CTOPOHE MIIAAKKE ...

................................................... 5. T bavarica
Krnerkn mractuakm 9—14 pum, MHOTOYTOJIBHEIC;
Kpail paBHOMEpPHO MUJIBYATBIA MO0 BCEU JIJIMHE
IUTACTUHKY JIO OCHOBAHUS; KJIIETKU BEpXHEH yacTu
OCHOBaHHUA Ha JOPCAIBHOI CTOpPOHE Mamui-
81 (0163 15 (SR 4. T. megapolitana

*

Leaves detaching easily due to 1-3 rows of thin-
walled cells across leaf bases; sheathing leaf base
with orange upper cells and conspicuously pale
basal cells; basal leaf cells equally thickened on
dorsal and ventral sides; dioicous ................. 2
Leaves not readily detaching; sheathing leaf base
uniformly colored; basal leaf cells thicker on
dorsal than on ventral side; autoicous or dioicous

....................................................................... 4
Upper leaf cells papillose or papillose-mammil-
lose on dorsal or both sides ......... 3. T. sibirica

In Russia this species is rather strictly confined
to the permafrost regions. It can be recognized
by the presence of papillose leaf cells on dor-
sal, and occasionally ventral, leaf surfaces.
Upper leaf cells mammillose ......................... 3

Leaves 2—5 mm long, at midleaf 0.5-0.6 mm
wide; median leaf cells 6-10 um wide.............
...................................................... 2. T comata
This species occurs in more severe climatic ar-
eas than 7. norvegica. It differs from 7. norveg-
ica by overlapping quantitative characters, but
usually does not present identification problems.
Leaves 3-9 mm long, at midleaf 0.8—1.1 mm
wide; median leaf cells 10-20 um wide...........
................................................. 1. T norvegica
This species occurs sporadically in the high
mountains of Western Caucasus and is known
also from scattered localities throughout Rus-
sia, extending to the Arctic. It, along with T
comata and T. sibirica, differs from other spe-
cies of the genus in having a row of thin-walled,
pellucid cells at the leaf/stem junction that
make the leaves easily detachable.

4(1). Sheathing leaf base orange; basal cells 7-10 um

wide, more or less porose; basal leaf margins dis-
tinctly bordered by narrow cells with strongly ob-
lique walls; dioicous, rarely producing sporo-
phytes; mostly northern species.. 6. T austriaca
Arctic-alpine species occuring sporadically in
the northern taiga zone in European Russia and
rather rare in other regions. In mountain areas
it occurs mostly at middle elevations.
Sheathing leaf base light-yellowish or rarely
slightly orange; basal cells 10—15 um wide, not
or indistinctly porose; leaf margins inconspic-
uously bordered by slightly narrowed cells, with-
out strongly oblique walls; monoicous, sporad-
ically producing sporophytes; widespread spe-
CICS eneetieiee st ettt ettt ettt 5
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5. Laminal cells square to polygonal, 6-9 um wide;
leaf limb margins strongly serrate above and ser-
rulate to almost entire near sheathing bases; up-
per sheath cells on dorsal side smooth .............

................................................... 5. T. bavarica
The differences between I. bavarica and T.
megapolitana are mainly quantitative, but their
distribution in Russia is different. The former
is mostly a mountain species, often growing
above tree-line, whereas 7. megapolitana is
mostly a lowland species, nearly absent in
mountain regions and reaching only lower ele-
vations.

— Laminal cells polygonal, 10-14(—16) um wide;
leaf limb margins rather evenly serrate; upper
sheath cells on dorsal side papillose ................

........................................... 4. T. megapolitana
This species is rather common in the central
parts of European Russia and also occurs in
southern areas of Asian Russia. It grows on wet,
shady limestone outcrops and on alluvium on
steep creek banks, occasionally also on tree
bases along river banks.

1. Timmia norvegica J.E. Zetterst., Ofvers.
Kongl. Vetensk.-Akad. Forh. 19: 364. 1862. —
Tummus HopBe:xckasi. Puc. 112.

Pacmenus 3eneHbIe WITH OTUBKOBO-3eJIeHbIE. Cme-
oenv 3—-10 cM 1. Jlucmovs cyxue 1ojaoro BHyTpb CO-
THYTBIE, BIQXKHBIE JAJIEKO OTCTOSIUE, JIETKO OTIAMBI-
Baroruecs ot creons, 3—9x0.8—1.1 MM, U3 KOPOTKOTO
OJIETHO-KENTOTO W OPAH)KEBOTO MPUIIETAIOIIIETO OC-
HOBAHUS IPOJOJITOBAaTO JAHLETHBIE; Kpail IIIACTUHKU
TIOYTH JI0 PACIIMPEHHOTO OCHOBAHHA TPy00 MIIHYATHIN;
xknemxu naacmunky 10-20 pm, Ha BEHTpaIbHON CTO-
POHE ¢ BBICOKUMH MaMUIIJIAMU, Ha IOPCAIBHON CTOPO-
HE IIaJKue; Ki1eTKU ocHoBaHus 40—85x10—16 um, rps-
MOYTOJIbHBIE, B BEPXHEW YaCTH OCHOBAHMsI Ha JIOp-
CaJbHOM CTOPOHE C KPYIIHBIMU MAllWJIaMU, Ha 10T1e-
PEYHOM cpe3e C CHIIBHO YTOJIICHHBIMU KakK J0p-
CaJIbHBIMH, TaK ¥ BEHTPAJIbHBIMU CTCHKAMU; KIETKH
caMo¥ HIDKHEH JyacTh OCHOBaHMS JiucTa 0ojiee TOHKO-
CTEHHBbIE, Mpo3padnble. /[gydomnuuiii. Cnopodumsl
pexnxo. Hoorcka 1o 2 eM. Kopobouka 2.5 MM L., KITeT-
KH 9K30TELHS C CHITBHO M3BHJIMCTHIME CTCHKAMH. 3V0-
Ybl 9K30CNOMa BHU3Y TIOTIEPEYHO IIITPUXOBATHIC; y3KHE
BBIPOCTBI 9HOOCHOMA C KOPOTKHMH TYIIBIMH, HE BCETIa
3aMeTHbIMU npuaatkamu. Cnoper 19-22 um.

Buna onucan u3 Hopseruu. Pacnpoctpanenue ero
oXBaTbIBacT OONBIIMHCTBO cTpaH EBpomsr, KaBkas, Typ-
uto, 3aman Kuras, CeBepHyto Amepuky. B Poccun Bug
OTHOCHUTECJIBHO YaCTO BCTPEYACTCA B 3allaTHONU YacCTH
KaBkaza, oTenbHble HaXOJKU B APYTUX PETHOHAX INpHU-
YPOUEHBI IPEUMYIIECTBEHHO K TOPHBIM paiioHaM, IJ1e UMe-
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I0TCSI BBIXOJbl KasbLuii-conepxamux nopol. Ilpu stom
BUJ 3aXOJUT U B APKTUKY, U B Pa3HbIC TOPHBIE CUCTEMBbI
Aszuu (Anrail, Casnsl, [lycce-Anunb), u Ha octpoBa Tu-
X0ro oxeaHa. Pacter Ha M3BeCTHSAKOBBIX ckanax. Kopo-
6ouku T. norvegica 6vun cobpansl B Poccuu Tonbko Ha
3ananHom Kaskase.
Mu Krl Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr Vig KI As Or
Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ykh Yne VI Chw Chc Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Yc Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

Timmia norvegica Bmecte ¢ 1. sibirica u T. comata
obpasyeT B poze oTaenbHyto rpymmy (Brassard, 1979). ®u-
JIOTCHETUYECKUE OTHOLICHMSA MEXKJYy €€ BHAAaMU CIICLHU-
anpHo m3yunn JI. Xenenac (Hedends, 2011). Xots otmuyauns
T. comata BHITIAAAT O. 9. KOIMYECTBEHHBIMH, IT0 MOJICKY-
JSIPHBIM MapKepaM ATOT BUJL YETKO OTJIMYACTCS, B TO BpEMs
kak otnuuust I, norvegica u T. sibirica ropasmo 6onee cia-
ObIe, HO BCE K€ OCTATOUHBIC ISl IPU3HAHMS HX B KA4eCTBE
CaMOCTOSTENIbHBIX BUAOB. Bee aTu Tpu BHIa Xxapakre-
PH3YIOTCS HAJIMIHEM CBOCOOPa3HON 30HBI OSCIIBETHBIX MITH
3HAQUUTENIBHO clabee OKPAIICHHBIX KJICTOK B OCHOBAHHH
nucra. B aToli 30HE KII€TOYHBIE CTEHKU HEPEIKO pa3phlBa-
I0TCS ¥ JIUCTBS 110 HEH JIEIKO OTIaMbIBAIOTCA.

2. Timmia comata Lindb. & Arnell, Kongl.
Svenska Vetensk. Acad. Handl. n.s. 23(10): 24. 1890.
— T norvegica var. excurrens Bryhn, Rept. Second
Norweg. Arctic Exped. Fram 1898-1902, 11: 212.
1907. — Tummus xoxoJikoBas. Puc. 113.

Pacmenus 3enenpie wu OypoBaro-3eneHsie. Cme-
benv 2—7 cm . Jlucmobs cyxue TyroBHIHO BHYTpPb
COTHYTBIE, BIAYKHBIE MIPSIMO OTCTOAIIHE, JIETKO OTJIa-
MBIBAIOIIMECS OT CTEONs, a TaKXKe 4acTo JIOMKHE B
Bepxymike, 2—5%0.5-0.6 MM, U3 KOPOTKOTO OJIeIHO-
JKEITOTO WITH OPAHIKEBOT'0 MIPUJIETAIOIEr0 OCHOBAHNUS
Y3KO JIAHIIETHBIE, BBEPXY Keno0uarsie; Kpai B caMoi
BEPXYIIKE WIH IO CEPEANHBI TPy OO IMHIIBYATHIH, HIKE
LENbHBIN; Kiemku niacmunku 8—11 wm, KIeTKu oc-
HoBaHusA 35-70x10-14 um, mpsIMOyroJbHBIE, B BEP-
XHEH 4acTH OCHOBAHHUS Ha JOPCAILHOW CTOpPOHE C
KpYIHBIMH NAMWIIIaMU, Ha ITOTIEPEYHOM CPE3E C CUIIb-
HO YTONIIEHHBIMH KaK JOPCAIbHbIMHU, TaK U BEHT-
palbHBIMH CTEHKAMU; KIETKH CaMOW HIDKHEH 4acTH
OCHOBAHWUsI JINCTA O0JIEE TOHKOCTEHHBIE, IPO3PAYHbIC.
JBynomusiit. Cnopoghumsi HEN3BECTHBI.

Onucan u3 psga NyHKTOB Ha EHucee, JIGKTOTUIIOM
BbIOpaH 00pasern U3 ero Hu30BHH (3a0CTPOBCKOE, pailoH
Jymunkn). Pacpoctpanenue Buia oxparbiBaeT CeBepHYIO
EBpony, Beicokoropes Llentpansuoii EBponsi, KaBkas,
Typuuto, Monronuto, Cesepuyto Amepuky. B Poccun
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Puc. 112. Timmia norvegica: Hh x3.2; Hs x14; F x16; Stf x320;
Csm, m, b x320.
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Cm, mb, bx317.

Puc.113. Timmia comata: Hs x6; F x15; Stf X317,
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OouTbIIast 4acTh HAXOJOK CBSA3aHa C 30HOH BEYHON MEP3TIOTHI
u ropamu CuOupH, XOTS UMEIOTCS HAXOIKU U Ha Ypaie,
KaBkaze u CaxanuHe. Bux oOutaeT Ha BBIXOIAX KaJIbIIHIA-
COepIKAIIUX TTOPO]I.
Mu Krl Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr Vig K1 As Or
Krd Ady St KCh KB SO In Chn Da

YG Tan SZ NI Ynw Ykh Yne VI Chw Chc Chs Chb

Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Ye Yvl Yal Khn Kks Kam Kom

Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur
Psin aBTOpoB (cM. Hampumep, Brassard, 1979, 2007),

CUMTAJIM JAHHBIA BUJ 3a Pa3HOBUIHOCTH I. norvegica,
pacnpocTpaHeHHYI0 B 0ojiee CypOBBIX YCIOBHUSAX, Ooliee
MEJIKYIO U ¢ 60JIee MEIKUMH KIICTKaMH. XOTsI 9TH MPU3HAKH
0TYACTHU MEPEKPBIBAIOTCS, CAMOCTOSATEIBHOCTb 3TUX BUJIOB
yOeaUTENbHO CIIeyeT U3 Pe3yJbTaTOB MOJEKYISIPHO-
(UIOreHeTHYECKOTO aHaIi3a.

3. Timmia sibirica Lindb. & Arnell, Kongl.
Svenska Vetensk. Acad. Handl., n.s. 23(10): 24. 1890.
— Tummus cubupckas. Puc. 114.

Pacmenus 3enensle nau OypoBaTo-3eJICHBIE.
Cmebens 3-8 cM 1. JTucmobsi cyxue BHYTPb COTHYTHIE,
W3BHJIMCTBIC HIIA CKPYUYCHHBIC, BIAXKHBIC OTCTOSILHE,

0. M. JIerKo oTIaMbIBaroIecs ot creomst, 4-9x0.9—
1.3 MM, U3 KOPOTKOTO OJICTHO-)KEJITOTO WM OpaH-
’KEBOTO TIPHJIETAIONIETO OCHOBAHUS Y3KO TIPOJOJI-
TOBAThIC WU IIIUPOKO JIAHIICTHBIC; Kpail rpy0o0 Mujib-
YaTbIi 10 PaCUIMPEHHOTO0 OCHOBAHMUSI; KJIemKU NIAC-
munku 10-20 wm, nanuIo3HbIE HA JOpCcaibHOU
CTOPOHE, @ MHOT/Ia TAK)KE U HA BEHTPAJILHOM, ITAIIMIUIbI
HHU3KHE 10 0. M. BBICOKHX, KJIETKH OCHOBaHHSI 50—
100x10-20 wm, mpsMOyTOJIBHBIC, B BEpXHEH yacTu
OCHOBAHHUS Ha IOPCAJILHON CTOPOHE IMAJKUE, Ha 110~
MEPEUYHOM Cpe3e C CHUIIbHO YTOJIIEHHBIMU KakK J10p-
CaJIbHBIMU, TaK U BEHTPAJbHbIMU CTEHKAMU; KIETKH
camoif HIDKHEH 9acTH OCHOBAHWS JIFICTa Oojiee TOH-
KOCTEHHBIE, TPO3pavHbIe. /[gyoommubiil. Cnopogumuol
oueHb penko. Hoowcka 1o 2 cMm. Kopobouka 2.5 Mm
JUL., KIIETKY 9K30TELHsI C CUIIbHO U3BUIMCTHIMH CTEH-
KaMu. 3y0ysl 9K30cmoma BHA3Y TONICPEUHO MTPUXO-
BaThIC; Y3KHE BHIPOCTHI SHAOCTOMA 03 MpPUIATKOB.
Cnoput oxomo 20 pm.

Onucan u3 psaa NyHKTOB Ha EHucee, JIGKTOTUIIOM
BBIOpaH 00pasel 13 HIKHero TeueHus (‘MenbHuna, 65°30'
c.u.’). Bua uzBecten B EBporne Tonbko Ha [lnunbeprene,
BcTpedaercs: B I'pennanauu u Ha ceepe Kanaabl u Ha
Amnscke. Pacnipocrpanenue Buga B Poccun mpaxruyeckn
LEJIMKOM HAaXOAUTCA B IPEACIax 30Hbl BEUYHOU MEP3JIOTHI,
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Puc.114. Timmia sibirica: Hh x3.2; Hs x6.5; F x14.4;
Stfx288; Csm, m, b x288.

¢ HamboJee I0XKHOM TOUKOH Ha ceBepe 3abailkaabcKOro YG Tan SZ NI Ynw Ykh Yne VI Chw Che Chs Chb
kpas. KanbueQun, pacTeT Ha WINCTBIX U MEJIKO3EMHUCTBIX Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn

Sve Krg Tyu Om Nvs To Krm Irn Yc¢ Yvl Yal Khn Kks Kam Kom
Al AltKe Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

cybOcTparax 1o Geperam pydseB u pek. Criopoputs! Obim
coOpansl B HH30BbsIX p. JIeHs! (BHe Poccun oHM M3BECTHBI
eIl TOJIIBKO Ha AJISICKe).

Mu Krl Ar Ne ZFI NZ Km Kmu Ura Bun BecbMa BapmaOeNbHBIN 110 CTEIICHU MAIMIIIO03-

Kn Le Ps No Vo Ki Ud Pe Sv HOCTH JIICTOBOW IUIACTHHKH, KOTOpasi OblIa MpeaMeToM

Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che  CTi€manbnoro usyuenus J1.T. Xoprou (Horton, 1981). Tlpu
Ku Be Orl Li Vr Ro Tm Pn Ul Sa Sr Vig K1 As Or 9TOM OHA ITPHUIIIA K BBIBOIY O BUIOBOI CAMOCTOSATEILHOCTH

Krd Ady St KCh KB SO In Chn Da T. sibirica, TOCKOIBKY IIPOMEKYTOTHBIC MOP(HOTHUITEI MEXTY
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Puc. 115. Timmia megapolitana: Hs, h x6; CP, CP+Cal x14; F x15; Stf x317; Cm, mb, b x317. C \Jm q
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T. sibirica v T. norvegica X0Tsl ¥ BCTPEUAIOTCS, HO KpaiiHe
penxu. K BBIBOIY 0 BHIOBOI camocTosTenbHOCTH 1. sibirica
nputen u Xenenac (Hedends, 2011) Ha ocHOBaHHHM TaHHBIX
MOJIEKYIISIPHO-(UIOTeHeTHYeCKOro aHanu3a. Henb3st uc-
KJTI0YaTh FeTePOreHHOCTH ATOT0 BH/IA: TI0 XapaKTepy Marmi-
JIO3HOCTH, U, B TIEPBYIO O4€Pe/lb, II0 BEICOTE HAIIMILT Pa3HbIC
MOMYJISIUY CUIIBHO OTJHYAKOTCS IPYT OT APYyra.

4. Timmia megapolitana Hedw., Sp. Musc.
Frond. 176. 1801. — Tummusi MeKJIeHOyprcKas.
Puc. 111A-F, 115.

Pacmenus 3enenble uiu Oypoaro-3eineHsle. Cre-
benv 5-8 cM L. Jlucmbsi cyxue CUIIBHO JIyTOBH/IHO
BHYTPb COTHYTbIE, BITQXKHBIE OTCTOSILIE 10 TAJIEKO OT-
CTOSIIIIUX, B OCHOBAaHUU He JIoMKue, 4—8X0.7-0.9 MM,
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13 KOPOTKOTO OJIEAHO-KENTOTO MPHIICTAIOIIETO0 OCHO-
BaHU JIAHIIETHBIC, TTOJIOTO KWJIEBATHIC;, Kpai Tpyoo
MTUJTBYATHIN IO OCHOBAHMS TIACTHHKU M MEJTKO TTHIIb-
YaThIi B MECTE Mepexoia K OCHOBAHHIO; KIeMKU NAAC-
munku 10—14(—16) um, ketku ocHoBaHus 25—60x10—
12 um, mpsIMOyTONBHBIE, K KPassM HECKOIBKO yXKe, Ha
JIOpPCAJIbHOM CTOPOHE B BEPXHEW YaCTH OCHOBAHUS C
1—6 manmuIamMu; Ha TIONEPEYHOM CPe3e C CHITBHO YTOJ-
IICHHBIMH JJOPCATBHBIMA M TOHKUMH BEHTPAJIHHBIMA
creHkaMu. QOHOOOMMbIIL, C AHIIPOIIESIMHA Ha KOPOTKHX
moGerax HEMOCPEACTBEHHO TIO]T TIEPUXEIFIEM, HHOTIA
oboenonbiii. Cnopogumur gacto. Hoocxa 1.5-3 cm.
Kopobouxa 2.5-3 MM 1., KIETKH SK30TEUHUs C Tpsi-
MBIMH CTEHKaMH. 3y0ybl 9K30CmomMa BHU3Y TIOTIEPEd-
HO IITPHUXOBATHIE; Y3KHE BBIPOCTHI 9HOOCMOMA C
JUTMHHBIMA TipuaatkamMu. Cnopetr 13—15 pum.

Onucan u3 I'epmanun. Bua ¢ mupokum pacnpocrpa-
HEHUEM B OOJIBIIMHCTBE JIECHBIX paifoHoB [onapkTuku: B
Hentpansuoii u CesepHoit EBpone, Ha KaBkaze, B Cpen-
el Azun, Monronuu, Ha ceBepe Kuras, B ['umanasx, Ha
cesepe Snonun, B CIIA u Kanazne, HO B OOJbIIMHCTBE
paiioHOB — HewacThll BuJ. B Poccun noBoiabHO 00bIUeH B
LCHTPAJIbHBIX paiioHax eBpoIeiickol yacTu, B a3MaTCKUX
pailoHax — IpeuMyILeCTBEHHO Ha tore. He 3aXonut BbICOKO
B FOPbI, HAUBBICIIIAS TOYKA OTMEUeHa JUist 3a0aiikaibs, 846
M Ha/{ yp.M. (4TO COOTBETCTBYET HI)KHEMY TOPHOMY HOSICY ).
Tunu4eelx MecTooOuTaHuil y qanHoro Buja asa: (1) BEI-
XOZIbI U3BECTHSIKOB, KaK IPaBUIIO, O. M. 3aTCHEHHBIC U ChI-
pole; (2) a/uTIOBHAIBHBIE HAHOCHI B TIOMMAaXx H 110 KPYTHIM
Oeperam HeOOJIBIINX PEUeK, a TAKKE KOMIIU JIEPEBbEB He-
MIOCPE/ICTBEHHO Ha TaKKUX Oeperax (4acTo Ha YePHOMU OJIbXe,
Bsize U 1p). MHOTHA BCcTpeuaeTcst Ha KPYTHIX Oeperax Ha
nouBe (0e3 04eBUIHOTO OJIM3KOTO 3aJIeraHUs H3BECTHSKOB).

Mu Krl Ar Ar Ne ZFINZ Km Kmu Ura

Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
Ku Be Orl Li Vr Ro Tm Pn Ul Sa Sr Vig K1 As Or
Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ykh Yne VI Chw Chc Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Yc¢ Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

Brassard (1984) noka3zan, uro npusnaku 1. megapolitana
u T bavarica XOTsI 1 HECKOJIBKO TIEPEKPBIBAIOTCS, HO MTO3BO-
JSI0T B OONBIIMHCTBE CIyYaeB YBEPEHHO OTINYATh ITH
TakcoHbl. OH CcYel WX MOABHAAMH OJHOTO BHAA, XOTA B
CeBepHOll AMepHKe HX apeanbl ciabo MepeKphIBAIOTCS.
JleiicTBuTenBHO, pacupocTpaneHue 3tux BuaoB B CILIA
BBIIIINT B3aMMOMCKITIOUaromuM: 7. bavarica — Ha 3amaje,
T megapolitana —ua Boctoke (Brassard, 2007), xots 06a Buga
M3BECTHBI [IPAKTUYECKH B KayK101 13 npoBuHIMi Kanaasl. B
Poccun pacnpocTpaHeHHe BUIOB MEPECEKAeTCsl B 3HAUH-
TENBHOH CTeTeHNn, OAHAKO Ta TeHACHIMs, 4to I. bavarica
TATOTEET K ropam, a 1. megapolitana — K paBHUHHBIM
peruoHam (kak u B CILIA), Taroke nmpocmarpusaetcst. Mone-

TIMMIACEAE

KYJISIPHO-(DMITOTCHETUYCCKUE TAHHBIC TAKXKE TTOACPKUBAIOT
BUJIOBYIO camocTtosTenbHocTh BugoB (Hedends, 2011),
OTJINYUSI KOTOPBIX XOTS U KOJIMYECTBEHHBIE, HO YCTOWYMBBIE.

5. Timmia bavarica Hessl., De Timmia 19. 3.
1822. — T. megapolitana subsp. bavarica (Hessl.)
Brassard, Lindbergia 10(1): 34. 1984. — T. mega-
politana var. bavarica (Hessl.) Brid., Bryol. Univ. 2:
71. 1827. — Tummus 6aBapckas. Puc. 116.

Pacmenus 3enenpie i OypoBarto-3eieHsie. Cme-
benv 5-8 cM min. Jlucmoes cyXxue CHIBHO TYTOBHIHO
BHYTPb COTHYTBIE, BJIQKHBIE IPSIMO OTCTOSILLIUE, B OC-
HOBaHHUH He JIOMKHE, 4—8X0.8—1.4 MM, U3 KOPOTKOTO
OJIeTHO-)KEJITOTO MPUIIETAIOIIETO OCHOBAHMUS JIAHIIET-
HbI€, TUIOCKHE WJIU TOJIOT0 KWJleBaThble; Kpaid rpy0o
MMATBYATHIN BBEPXY, O0JIee MEJIKO PACCTABICHHO HIh-
YyaTbli B HUKHEH 4acTH MJIACTUHKY, LEIbHBINA B MeC-
T€ Nepexo/ia INIACTUHKN K OCHOBAHMIO; KIemKU Nia-
cmunku 6-8(—9) um, kiaeTku ocHoBaHus 35-80x10—
13(—15) wm, mpsiMOyTOIBHBIE, K KpasiM HECKOITBKO yKe,
Ha JIOPCAJILHOW CTOPOHE B BEPXHEH YacTH OCHOBAHUS
[JIaJIKUE; Ha MOMEPEeYHOM CPE3€ C CHUIIBHO YTOJIICH-
HBIMHU JOPCaIbHBIMUA U TOHKMMU BEHTPAJIbHBIMU CTEH-
KaMu. O0HOOOMHbII, AHIIPOTIEH Ha KOPOTKUX TTo0erax
HETIOCPEICTBEHHO IO ITEPUXENHeM, HHOTIa 000€emo-
abiid. Cnopoghumer yacto. Hoowcka 1.5-3 cm. Kopo-
bouka 2.5-3 MM JUL, KIETKH 3K30TELHs C MPSIMBIMU
CTEHKaMH. 3y0ybl IK30CHOMA BHU3Y TIOTICPEUHO IITPH-
XOBAaTHhIC; Y3KHE BBIPOCTBI SHOOCHIOMA C JITHHHBIMA
npunatkamu. Cnopur 14—18 um.

Omnucan u3 I'epmanun. Bun ¢ mmpoknum pacmpoctpa-
HEHHEM B OOJIBIINHCTBE paiioHOB [onapKTHKu, OT APKTHKH
1o CesepHoii Adpuku (Amxup, Mapokko), Upana, Adra-
HHCcTaHa, [ mmanaes, rora Kuras. B Poccun pacter npeumy-
IIECTBEHHO B rOpax, 0OBIYHO B CPEIHEM U BEPXHEM TOPHOM
nosice: Ha KaBkase 10 2850 M Hax yp. M., Ha Antae 10 2700 m
Haa yp. M., XOTA OTACJIIbHBIC HAXOAKU €CThb U Ha MEJIOBBIX
ropax Ha CpeaHepycCcKol BO3BBIIICHHOCTH, U B pailoHe
BopxkyTs! B TyHape, u Ha Komannopckux octposax. Pacrer,
KaK IpaBuJIO, HA BbIXOAAaX H3BECTHIKOB, Ootee PE€AKO Ha
TIIOYBC.

Mu Krl Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
Ku Be Orl Li Vr Ro Tm Pn Ul Sa Sr Vig K1 As Or
Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ykh Yne VI Chw Chc Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Ye Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur
CornacHo Bpaccapny, pasmep kiertok sBisiercs Ooiee
HAJISKHBIM [TPU3HAKOM, YEM IAlUJUIO3HOCTh B BEpXHEH yac-
TH OCHOBAHUS JINCTA, TAK YTO 0Opasibl ¢ HEOOIBIION
MAIUIO3HOCTBEO TPAKTYIOTCS 371eCh Kak 1. bavarica.
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Puc. 116. Timmia bavarica: HX6;
F x15; Stfx317; Cm, mb, bx317.
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6. Timmia austriaca Hedw., Sp. Musc. Frond. 176.
1801. — Tummus aBcTpuiickasi. Puc. 111G, 117.

Pacmenus 6. M. XKeCTKHE, CBETJIO- WM CH30BaTO-
senenbie. Cmebens 2—-5(—10) em 1. Jlucmobs cyxue 0.
M. TIPSIMBIC WK CJ1a00 JTYTOBHUIHO BHYTPh COTHYTHIC,
BJIQKHBIC OTCTOSIIME, B OCHOBAHWH HE JIOMKHE, 3—6
x0.7-1.2 MM, U3 OpaHKEBOTO MPUJICTAIOIIETO OCHOBA-
HUSI Y3KO JIAHIICTHBIC, XKeJI004aThie, Ha BEPXYIIKE TPH-
TYIUICHHBIC WM OCTPBIC; Kpall BBEPXy Ipy0O IHJIb-
YaThlid, B HWXKHEH MOJIOBHHE PACCTaBICHHO Ciabo
MMWJIBYATBIA 10 LEJIBHOTO; Kiemku niacmunxku 9—13
wm, kiaeTku ocHoBaHusA 50—80x7—10 wm, y3Ko mps-
MOYTOJIbHBIC, CHJIBHO IMOPHUCTHIC, Y KPasi B HECKOJIBKO
PSIIOB OYCHB Y3KHE U C CHITbHO CKOIIICHHBIME CTCHKAMH,
B BEPXHCH YacCTW OCHOBAHUsI IIAJKHE WJIA Ha JOp-

CaJTbHOI CTOPOHE MaNMJUIO3HEIE. /[gyoomHutil. Cnopo-
¢umut peaxo. Hooicxa 1.5-3.5 eMm. Kopobouka Hakio-
HEHHas1, TOPU30HTAIIbHASI MITH OHUKAIOIIASL, OKOJIO 2.5
MM 1. 3y0ybl 3K30cmomMa B OCHOBAHHWH C CETYATON
OpHaMEHTAaLMe; y3Kue BBIPOCTHI SHAOCTOMA Oe3
npuaaTkoB. Cnopwr 14-17 um.

OnucaH u3 ABCTpUM. APKTO-aJIbIIMACKUI BUJ, BBIXO-
JSIIUH 3a mpepensl [onapkTuku Tonbko B ['mManasx, B
JIpyrux paiioHax NpOHUKaOmMU Ha tor no rop Ilupeneii-
ckoro moiyoctposa, Typumn, Tubeta, 1oro-3amagHoro
Kuras, HO Ha paBHUHE BCTPEUAIOLIUIACS TOJIBKO Ha CEBEpe
Tae:KHOHU 30HbL. Pacnpoctpanenue B Poccuu BecbMa cro-
paaudecKkoe M B IIEJIOM ropasno 0oiee CeBEepHOE, YeM y
BCEX MPOYMX BHJOB poxa. IIpu 3ToM, oHako, B OOIBIINH-
CTBE pallOHOB COOCTBEHHO ApPKTHKH OH OTCYTCTByeT. Ha
ceBepe esporneiickoil Poccuu, B ceBepoTacKHbIX paioHax
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Puc. 117. Timmia austriaca: Hs, h x6; F x15; Stfx317; Cm, mb, b x317.

OH MECTaMH JIOBOJIbHO 0OBIYEH. B ropax sxe BcTpedyaeTcs
B CPCIIHEM U BEPXHEM JICCHBIX IMOsICaX, JHIIb HEMHOTO
3axo/sl BblLIE rpaHullbl jeca: Ha Anrae 1o 2300 M, B
Sxytuu, B Bepxosube 10 1800 M, Ha CTaHOBOM Haropse
1o 1500 M, na Kamuarke 1o 1000 M, Ha Ypane no 840 M,
Ha Konbckom nonyoctpose 10 430 M Hax yp.Mm. Pacrer Ha
cKajiaX, MMOYBCHHBIX OOHAKCHHSIX KaK BO3JIe CKajl, TaK U
MPOCTO B Jiecax M Ha JIYTOBUHAX, B HHUIIAX KypyMOB, Ha
Oeperax pydbeB, B OMMax Ha aJUTFOBHATbHBIX HAHOCAX.
Mu Krl Ar Ne ZFINZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr Vig K1 As Or
Krd Ady St KCh KB SO In Chn Da

YG Tan SZ NI Ynw Ykh Yne VI Chw Che Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Ye Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

JlaHHBII BHJ 3HAYUTETBHO OTIMYAETCS OT MPOYUX BH-
JIOB pojia KaK CH30BaToil OKpackoii (3eneHoil uiu Oyposa-
TO-3€JICHOH y IIPOUYMX BUJIOB), TAK U )KECTKUMHU JUCTHSIMU,
MPSIMBIMU WM C1a00 BHYTPb COTHYTBIMH B CyXOM COCTO-
SIHUU, B OTJIMYUE OT CUJIBHO COTHYTBIX O KypUuaBbIX y OC-
TaNbHBIX BHJOB poaa. BepxHne KieTkn 0CHOBAHUA JTHCTA
MOTYT OBITh KaK TMaNMITO3HBIMH, TaK U ITaAKUMH B TIpe-
JieJIax OJJHOTO PACTEHHUS.



