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- CocTaB, KONMUYECTBEHHOE PA3BUTHE
M BEPTMKANBHOE PACTPEaEEeHNE

BOROPOCNEM NIbJIA

O3EPA APAXJTEN

B 3umumii nepuop 2009-2011 rr. enepavie ansg 3abaiikanbckoro
Kpas npoBepfeHbl HCCNEROBAHKA BOROPOCHEH NefOBOH
MHTepCcTMUMany 03. Apaxneii, BXopswero B cocrag o3ep Meano-
Apaxneckoi TeppHTOPHANLHO-AKBAALHON CHcTembl, TlonyseHs:
RONHbIE N0 KAYECTBEHHOMY COCTARY M KONMYECTBEHHOMY
Pa3BHTHIO BOAOPOCHEH, HX pacnpefeNneHunio B Tone NbAA.
MakcumansHbie 3HOYEHHS KORMYECTBEHHbIX NoKa3arene
BOAOPOCAEH-KPHODHNOB, KAK U B pAfe ApYrux o3ep, Ooinu
BbI3BAHbI PA3BHTHEM RMHODHTOBLIX BOOpOCHei. Yucnennocrs
# Guomacca Bopopocneil TORIEK NbAa 03, Apaxnei

B manocuexuviii nepuop (2009-2010 rr.) Geinu 8 6 pas esiwe,
yem B CHeXHbii nepuop (2010-2011 rr.).

H.A. Tawneixosa*,
KOHAMAAT
BHONOTAYECKHX HOYK,
HQYYHBI COTPYAHMK
nabopaTOpUM BOAHbIX
skocuctem, PrEYH
WHCTuTyT nprposHbix
PECYPCOE, 3KONOTUN

W KPMONOT UM
Cubupckoro
otnenenms Poccuitckoit
OKQEMUH HOYK

Beepenne

e — 3To ocodast cpeja CyIIeCTBOBAHMI

opranusMoB. OH OKa3bIBaeT CYIECTBEH-

HOoe BIMAHWE Ha YCJ0BUS OOMTAHUSA 1
KUBHEAEATEIbHOCTH PACTEHUH U JKHBOTHBIX.
TlokpeIBast BOLY CBEPXY, Jiell B IPUPOJE UTPaeT
POJIBb CBOETO PO NJIABYYEro 9KpaHa, 3allnIa-
IOIEr0 BOJOEMbI OT JAJbHENIIETO 3aMep3anns
¥ COXPAHSIONIETO )KU3HD TOBOAHOTO Mupa [1].
B nocienHee BpeMsi HAKOIJIEHO [JOCTATOYHO
CBEJIEHWH O Pa3BUTHU OPTaHW3MOB B JIE/IOBBIX
MOKpoBax Mopet M KpynHsix o3ep [2-7 u aAp.],
OJHAKO JIeJl MaJbiX BOZOEMOB U BOJOTOKOB
u3yyeH Kpaiite caabo [8-10 u ap.].
B cocTtap ne0BBIX COOOIECTE IPECHOBOIHBIX
BOJIOEMOB M BOJOTOKOB BXOZAST MUKPOODPTaHM3-
MBI, BOZOPOC/IH, MUKPO- U ME30300MJIaHKTOH,
JoHHbIe Oecno3poHoYHbIe, OHM OOUTAIOT KaK B
JIEOBOM UHTEPCTUIMAIH, TAK U B TTO/TIEAHBIX
obpacranmax [11].
Hauboapmmii wHTEpeC BHI3BIBAET H3y4eHUE
BOJOpOCHEH Jib/ld, TAK Kak MMEHHO BOKPYT
OPraHM3MOB JAHHOH TPYNIBI COCPEAOTOYEHA
KU3Hb IIPeACTaBUTENEH JeOBBIX COOBIIECTB.

CKOTLTIEHUS anbrobnoHToB. O6IIee YHCT0 BILI0E
BOZOPOCEH, OOHAPYKEHHBIX B KPUOOHOTOIKEK
BO BceM MUDE, gocturaeT 350, VICTUHHBIX Bopm-
pPoCcael-KpUOGUOHTOB, CIOCOGHBIX AKTHBEG
BEreTHPOBATH TOJBKO B yCAOBUIX KPHOOHOTOR.
3HAYUTENBHO MEHBIE — HEMHOTUM Go.1ee 1MW)
BUJOB, 24 W3 HUX ABISIOTCS MAaCCOBRME.
ToxaBasioniee GONBIINHCTBO NCTHHHBIX BOIO~
POCIe-KpUOBHOHTOB OTHOCUTCS K 3€1CHLM
BoaopocsaM (okoso 100 BUIOB); HECKOTbKIME
BU/IAMH TIPENCTABJAEHBI CHHE3ETeHbIE, KEITO-
3eJIeHbIe, 30JI0THCTHIE, TMHOMDUTOBBIE H THATO-
MOBble Bojgopocau [12, 13]. Bece ocraibHbie
HalJIeHHbIE HAa MOBEPXHOCTH CHETA W BO JIhAF
BOJIOPOC/H SIBJIAIOTCA THO0 XOTO0A0MI00HBHIME
dhopmamn (cpeau Hux Hanboaee MHOTOUIHC IeH-
HBl IHATOMOBBIE U CHHe3eJIeHbie), Jubo cay-
YalHBIMM CIIYTHUKAMH, TOMABITHMHU Ha CHeT B
B JIefl U3 cocenHuX GuoTonos [11].
Bogopocau-kproduasl (KpuoOHOHTH) — IT0
YHUKaJIBbHOE COOOMIECTBO, MAJIO H3YYEHHOE HA
TeppuTOpuHu 3abaliKaabCKOro Kpasd, XapaKTepH-
3YIOIIETOCS OCOOBIMU KIMMATHIECKUMH YCI0-
BusMU (PE3KUMU KOJeOaHUSIMH YPOBHEBOTQ
peKUMA, aPUIHBIM KJIMMATOM, YepelOBaHHeM
MaJIOCHEKHBIX W CHEKHBIX 3UM C TOJIIHHOM
CHEKHOIO MOKPOoBa 10 30 cM, 60AbIIOH coTHew-
Hol panuanueii). UccaegoBanve opraHU3MOB
JIeZIOBOY MHTEPCTULIMAIHN, B YACTHOCTH BOJIOPO-
cnelt, ozep Mpano-Apaxiefickoii cucteMbl (03.
Apaxuieit), Bepsbie GbLIO IPOBEAEHO COTPYI-
HUKaM#u Aa60paTOpUM BOAHBIX 9KOCUCTEM
WrcTuTyTa IPUPOAHBIX PECYPCOB HKOJIOTHH M
kpuosoruu CO PAH.

Ilens paHHON paboTBl — OXapaKTepU30BaTh
6uopasHOOOpasme, KOINYECTBEHHOE PA3BUTHE H
pacupeesieHue BogOpocieii-Kpnoduios o3.
Apaxmneii.

MI/IKpOOpFaHI/ISMI)I IoCenATCa B UX CJIH3H,
6ecI103BOHOYHBIE OOHTAIOT U MUTAKTCS cpeaun

* Aopec ans KOpPecnoHaeHLmMm: NOTO|yOTOS|’1“kOVO@yO ndex.ru
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Murepuanu H MeTofbt HCCNEefOBAHNSA

3epo Apaxieil Bxonut B cocTaB Msano-

ApaxJiefiCKO#l TeppUTOPHAIBbHO-aKBATb-

HOM cHcTeMbl, PpacIoMOXeHHOH Ha fore
BuTuMckoro maockoropbst (puc. 7).
I9TO caMpli KPYMHBIH BOJOEM CHCTEMBIL.
[ommanp ero sepkajia 58,2 kM2, 06beM BOAHBIX
macc 0,63 kM3, MakcuManbHag raybuna 17 M,
cpentsis — 10,4 M. Ilepuoa nengocrasa npoaos-
sxkaercst 180—-220 cyr. [14].
Toamuna apja B Aexkabpe—anpene 2009-2010
IT. m3meHanach ot 0,6 (B gexkabpe) no 1,25 M (B
despaie), 8 2010-2011 rr. — ot 0,5 (B aexabpe)
mo 1,11 M (B mapte) (maban. 1).
TonMHEA CHEXKHOTO TIOKPOBa B fekabpe-anpere
2009-2010 rr. xoxebanacs ot 0,07 g0 0,15 M, B
2010-2011 T. o1 0,07 10 0,16 M (mabn. 2). B 6yr-
pax B 0ba repuoja UcCiIe[0BaHNA BbICOTA CHETa
poxoamaa o 0,4 M. TlokpeITUe Jbfa CHErOM
cocrasasno 100 %. Jlen 03. Apaxsieil MOHOJTUTEH.
Kax ormeueno B [15], mex 03. Apaxieii cogepxut
ra3oBbie BKIIOYEHYS], NMEIONTHE CAMYI0 Pa3HOO-
6pasiyio GopMy (06yCIOBIEHO OUOXIMIYECKH-
MU TIPEBPAlleHUSIMU B OcajKax ozepa). Ux aua-
METP MOKET JA0XOAUTH 10 5-10 MM
Bce cbophl 110/1I€eBOTO MaTepHala B 3uUMHee
BpeMs TPOBOANJAUCH B PaMKaX KOMILIEKCHBIX
IPOEKTHBIX MCCJIEOBAHUA COTPYyIHHKAMU
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Puc. 1. Kapra-cxema 03. Apaxuefi (Toukamu Ha KapTe 0003HaueHbI

mecta 0TGopa npob).

Tabauya 1

Tommnuna abaa (M) Ha HEHTPAIbHOH CTaHIMW 03. ApaxJei™

Ton Mecan E
HCCIIENOBAaHUSA | nekabpb | ssHBapb | deBpajib | MapT | anpenib
2009-2010 - 1,00 1,11 1,25 1,10
2010-2011 0,50 0,90 0,90 1,03 0,95

* — cobcTBEHHbIE AaHHbBIC .Taf)OpaTOpHYI BOJHDBIX 9KOCHCTEM;

«-» — [1aHHbIE OTCYTCTBYIOT.

Tabauya 2
BricoTa cHera (M) Ha LeHTPaNbHOH CTaHIIUU 03. Apaxieir®
Ton Mecsn 7
UCCHIeNOBAHUS | nekabpb | AHBaph | ¢eBpamb | MapT | ampens
2009-2010 - 0,08 - 0,07 0,07
2010-2011 0,16 0,08 0,12 0,07 0,01

* — cobcTBeHHbIE JaHHBIC na6oparop1«m BOJHbIX 3KOCHCTEM,;

«-» — JJAHHbIE OTCYTCTBYIOT.

nabopaTopuy BOAHBIX sKocucTeM. OT6GOD Mpob
BOJIbI U KEDHOB JIbJIa, U3MePeHNe THPOoJIoruye-
CKUX ¥ METeOPOJOTHYECKHUX MoKa3aTesell ocy-
mecTBAsH B 2009-2010 11 2010-2011 rr. uccue-
NOBAaHWU Ha MNEHTPaJbHOW CTaHUMUU O03.
Apaxuieit, a raxoke B nexkabpe 2010 r. u ssuBape-
anpene 2011 r. B npubpexbe (raybuna 3 M)
osepa. Becero 3a mepuog uccnenoBanus GbLIO
otobpano 40 mpod.

OrobpanHble KepHbl Jbaa guamerpoM 0,2 M
paspesasi MOCJI0iHO Ha 00pa3ibl TOMIMHOH 10
20 cM ¥ OCTaBJIAIM B MOMEITIEeHN Y TTPU KOMHAT-
HOW TeMIIepaType 0 TOJTHOTO TadHU:A JbJa
[10]. Iloaygyennyio Boay orcramBanu 10 cyT. u
KOHI[EHTPUPOBAJIKM OCAZOYHBIM METOLOM.
ITpo6sr Bogopocieil geaoBoi HHTEPCTULIHAA
dbuxcupoBann 4 %-M pacTBOPoM (OpPMaIbAETH-
ga. ITpu ob6pabotke maTepuaja NMPUMEHIIN
cTangapTHble MeToauku [ 16-20]. YacTte nony-
yeHHOH 11pobbl 00bemMoM 0,1 M1 mpocMarprBa-
au no Merony leHzeHa ¢ mMOMOLIbIO CYETHOH
IJIACTHHBI IO/l CBETOBBIM MHKpocKonoM Nicon
Eclipse E-200 (MakcuMabHOE YyBEJWYEHME
1000x) ¢ dorokamepoii DS Camera Control
Unit DS-L2. Buomaccy Bopopocieii onpenens-
JId METO/IOM <UCTUHHOTO 06Bbemas [16].

Pe3ynbrathl u uX o6cyxaeHue

puoduabHas diopa 03. Apaxiell, Takxe
KaK ¥ B JIPYTUX BOJOEMAX U BOJIOTOKaX (03.
Bayur, o03. Baiikam, p. Amyp) [5-10]
YACTUYHO COCTOUT W3 maroHa (OpraHu3Mbl,
BMep3IIue B Jied) U YACTUIHO U3 BOAOPOCJIEi
ToJITeIHOM BobL. OHAKO, 10 CPAaBHEHUIO C IIOA-
JEAHBIM (PUTOILTAHKTOHOM HCCIELYEMOTO IIEPU-
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B 2010-2011 rT. B KepHax JbAa, OTOOPAHHBIX Ha
IEHTPAALHON CTAHIWHU 03eDPa, Paclpe/lejieHne
BOJIOPOCEH ObLIO WHBIM, AJTBIOOUOHTHI OTMe-
yanmuch ToJibKO B cioe 110-120 cm y kpoMiu
BODL, rae AomuHuposan Peridinium sp. B neno-
BBIX KOJOHKaX, OTOODAaHHBIX B MpUOpexbe B
cnosax 20-40 cm 1 40-60 cM, eTMHUYHO BCTpeYa-
JIUCh TUATOMOBBIE U TUHOGMUTOBBIE BOAOPOCITH.
BeposiTHo, 0J1HO M3 IPUYWH TAKOTO pacipese-
JIEHUS SBJAETCA OOUIBHBINA CHEXHBIH TIOKPOB
JbJA. ‘

KonwyecTBenHble IIOKazaTeau BoOJAOpOCHeH
JIbJIa Ha [POTSDHKEHUU ABYX TEPHOIOB HCCIENO-
BaHMS TaKKe ObIM pasiaudHsl (puc. 2).
Haubospnire 3Ha49eHUs] YMCAECHHOCTH U OUO-
Macchl Bogiopocaeit orMedanuch B 2009-2010 rr.
Maxcumym npuxozuiacs ua despans 2010 r. —
ropusont 60-80 cM, kKOTAa YMCAEHHOCTD J0OXO-
auaa 1o 160 teic. Ka/mx, 6uomacca ao 1,5 T/m3,
Boicokne KOIMYECTBEHHBIE TOKa3aTean ObLIN
00yCOBIEHBI MACCOBBIM Pa3BUTUEM AUHOMU-
TOBO# BOmopocau Peridinium sp. B 2010-2011
IT. MAKCUMYM KOJIMYeCTBEHHBIX IlOKa3aTeseil
TaKXe IPUXOAUJICS Ha (eBpaIb U TAKKe ObLI
00yC0BAEH Pa3BUTHEM, B OCHOBHOM, Peridi-
nium sp. OHAKO YUCIEHHOCTH OOHAPYKEHHBIX
BOAOPOC/IEH ObLIA CPABHUTENABHO HEBBICOKA U
cocrapisiaa 28,6 Teic. ki/1, 6buomacca — 98,2
Mr/M3. OTMeTHM, 4TO B ToJLe BoAbL Peridinium
sp. otmeuer He Ob11. CKopee BCero, BMEp3aHUe
HUCT TUHO(MUTOBON BOJOPOCIH B Jiel HPOXOIU-
JIO B TIEpHOJL TIepeMelIBaHue BOJ 1IPU CTaHOB-
JIEHUH JIbJIA.

C HCIIONL30BAHUEM JUTEPATYPHBIX [AHHBIX
HaMH GbiJIO BHITIOJHEHO CpaBHEHHE KayeCTBeH-
HOTO COCTaBa M KOJWYECTBEHHBIX XapaKTepH-
CTHUK BOgOpPOCTed-KpuoduioB 03. Apaxieil ¢
KA4eCTBEHHDLIM COCTAaBOM U KOJWYECTBEHHBIMU
XapakTepUCTUKaMU BOJOPOCIel-KpHOpuIoB
ApyTHX BoAHBIX 06beKTOB. B 03. BayHT Makcu-
MajIbHble 3HaYeHUA YMCIeHHOCTH ¥ OMOMaccsl
BOAOPOCIeH-KPpUOGUIOB ObLIN 06YCIOBIEHDI
pasBUTHEM AMHODUTOBEIX BOAOPOCHEH, B 03.
Baiikan — JUaTOMOBBIX ¥ AMHOMUTOBBIX BOJIO-
pocIIei, B TOJIIE JBAA P. AMYpP — ITHATOMOBBIX
Bojopocaell. MakcumanbHas GuoMacca BOO-
pocieit abaa B 03. Apaxmiet 6vi1a B 4,5 pasa
BHITIie, yeM B 03. BayHT [10], a yuciennocTs Ha
HECKOJIBKO IIOPSIAKOB HU:Ke, 4yeM B 03. balikan u
p. Amyp [5-6, 10].

3akniouenne

poBeleHHbIE BUEPBble I/ 3aballKanbs
MCCAEMOBAHHS JeI0BOH WHTEPCTALMANN
MIO3BOJIMJIN BBISIBUTH B COCTaBe JIEZOBBIX
COO0IIECTB PACTUTETBHBIE OPTAHU3MEI — BOO-
pocan. OHM He ABIAIOTCS NCTUHHBIME KPUOGH-
OHTaMH, a OTHOCATCA K XOJOAONIOUBBIM

Kniouesbie cnosa:
neposkie Co0BLLECTBA,
BOAOPOCAH,

o3epo Apaxnei,
YHCTIEHHOCTD,
Huomacca,

MAroH,

KPMOBHOHTH

BugaM. Ilo cpasrerumo ¢ 03, Baiikan, nx BUAO-
BOH coctas HefieH, HO, B TOKE BPEMs, OTMEYAET-
Cs1 CXO/ICTBO TIPEOHIaIAI0IINX OTAEI0B.
Konnuecrpennsle mnokasarejd BOAOpOCciel
TOJILIM JIbJA 03. Apaxiieii B MasocHexHbIe (2009—
2010 rr.) u caexHsbie (2010-2011 rr.) mepuoast
HCCIIeN0BaHUM pa3nuuHbl. YucaeHHOCT 1 610~
Mmacca B 2009-2010 rr. B 6 pa3 BwIIE, YeM B
2010-2011 rr. MakcuMasibHble 3HAYEHUST KOJTH-
YECTBEHHBIX TIOKazaTesel, kak M B 03epax
Baynt n batixan, BbI3BaHBI pa3BUTHEM AUHO-
turosbix Bogopocset. Takum 00pasoM, Toy-
YyeHHbIe JaHHbIE TO3BOJIAIOT CAETATh BBIBOI O
TOM, YTO Jie]l MAJIBIX IPECHBIX BOAOEMOB, TAKKe
KaK ¥ KPYIHBIX, SIBASETCA CBOeOOpA3HOM
HUIDEW 79 Pa3BUTHUSA DPACTUTENbHBIX Opra-
HU3MOB. B cBsizu co cnaboll M3yYeHHOCTHIO
JaHHOTO Bonpoca B 3abalikasbCcKOM PErnohe
MaTepUAbl O BOJOPOCISX-KPHOOUOHTAX TIPE-
CTaBJIAIOT OrPOMHBIN HAYUHBIN WHTEPEC U Tpe-
OyroT IpoBeeHre abHeHmmX GoTee KOHKpeT-
HBIX U DACHIMPEHHBIX UCC/IEI0BAHUN.

Buipasicaio 6aaz00aprocms u npusnamessbHocms
compyonuxam 1abopamopuiL 600HbIX SKOCUCTEM
3a nOMOULL NpU cOOpe Mamepudana.

Pa6oma evinonnena 6 pamxax memvi «Bodo-
POCIU-KPUOPUTLL 1e008bIX COOBUECTNE MALBLX
CONEHBIX U NPECHBIX 03ep 3abaiikanrvsis, npu
noddepacke npoexma VIIL65.2.2 «Porv nedanvix
NOKPOBOE 6 CE30MHBIX 2ZUOPOZCOXUMUUCCKUX U
BUORO2UMECKUX YUKAAX MATBIX COLEHbIX U Npe-
chbtx 03ep (na npumepe 3abaixaivs ).

Jumepamypa

1. Mocun O.B. JIén — TauHCTBEHHBIH U HEO-
OGBIKHOBEHHBIN. DIeKTPOHHBIA pecypc: http://
www.o8ode.ru/article/krie/led.htm.

2. Bunorpanos M.E. Dxocucrema apKTU4eCKOro
npetidyomero abaa // buoiorus LlenTpaabHOTO
Apxruueckoro 6acceiina / M.E. Bunorpaznos,
U.A. Mesbaukos. M.: Hayka, 1980. 260 c.

3. O6oakuna JI.A. OcobeHHOCTH MEOBBIX
coobiects Baitkana / JILA. OGoaxuna, H.A.
bounmapenko, JI.®. [Hdopomenko, JLA.
Top6ynosa, O.A. Monoxasag // Ycroituusoe
pa3BUTHE; MPOBIEMBI OXPAHIEMBIX TEPPUTOPHI
W TPAAUNMOHHOE TPHPOAONOTIB30BAHHE B
Baiikanbckom permone. Marep. Koud. Ynan-
Yma: 1999. C. 119-120.

4. Crymxac I1.A. DT yIuBuUTEIbHBIE TUATOMEN
/ LA, Crynxac, ®@.B. Canoxuukos //
ITpupona. 2000. Ne 5. C. 377-385.

5. Bopuouckuii I.C. Jlemosble coobimecTsa
baiikana / I[.C. Bopaouckuii, H.A. bouna-
perko, JI.A. Oboakuna u 1p. // lpupona. 2003.
Ne7.C. 22-23.

Short communications




901-20L > *1710T 9d9B1H3) ‘63N KM IOLUONE U BUWMX VIITOg // osoxaumo] yH

Auoiqotny “sspwiolq ‘Asjyoay 93p| ‘enbio ‘Ajunwwod ed1 isplom Aa)|

{81094 | | 0Z-0107) pored mous your ey ul upbyy saybiy awily 9 som (s109A (| 0Z-600Z)
pouad mous moj sy Buunp Asjyoiy 83| ayy jo 831 By} ur oPB|D Jo SSDWOIG PUD AwupnE) epbjo sjhydoulp
j0 juswdojersp syi Ag PasNDD BJom ‘SED| JSYIO AUDW Ul SD ‘AO|HOLIN-90B|0 JO sedIpul SALDIIUDND 1O} sanjoA
WNWIXOW Y| "POUIDIJO USSY SADY D1 Y} UIYHM UoHNGLISIP JIsy} pub spbBjo jo juswido|aasp sAlDIUDND
puo uoIsodwod sAyoH|OND By} UO DIOP BY| "WBisAS DYONbD PuD |DLIOKLIS) AONSAS|YDIY-OUDA| 8y} jo Jod
D's1 90| SIYL " | | 0Z-600¢ 484uim Bulinp awi 4si1 8y} 40§ IO PaLLIDD a1em AS|YDIy D] JO 831 Ul salpnys soB)

~ DAOYAIYsD] Y'N

'CG-87 D 1107 <14

-I7Vd.] UBg» BUdO)) ‘«eMABH BlRNOMaNO0ddD BH
BUHOXULION JLUGOHURI]» "(DHOM 'hABH IKOW
ro-, el // Youdou umHYSITON 4 Borxedy
edog0 HOIMHRIIOLU( 'V'H RIONMITIR], '|7
'T€-S "D V861 dDDD HY HUE XdOUH?0I
CIr suIniArodo 019 WM HOLMHRIIIOLUA(D) "XBW
-Q0T04 XITHZ090HdI BH XEUHRIOTSIDOU XUMD
-opuIorongodrn udi gorendsien 9xLogedgo
1 £dogd o1 UKITeVHIWONAA SMMIDRUTOLIIN "
"8L-19 "D V861 RIONIIRIINY MY D) YOO
-anedig uroodorod 9IHIOZOHAA]] // MOIDRIA
II'H ‘dudogeneuo], gy / uerdodorod BWUH
-9nAeH ¥ 8d0QD MIOLO|N "g'V UUMDEIRRIIO], "]
16-6L "D ‘€961 ‘LerenoolowodIu ] ]/ HHHKOLLO
XIHHOY ¥ Y08 XI9HLOOHXJQd0I BEMIBHE 0J0MD
-9hHIOIONQOdT NI WEOLOW Ol 04LOT0g0MAd 'Q]
‘06-€L D 'GL6T

‘«eAe]» Al "dOWo0r0d XNHHIALAHE H0EOHIIIO
-910MQ BUHShAEH BNUTOLSJN / SUIHQO M GRLI0D
yogorug 'HOIMHELIOLA(D 'g'] HUWIEAY /]
"0S1-08 "D 6961 ‘OMH-T10

THUHO[, "edARH [/ ‘OWIOV08 XIMHILBLHOH
-M1H0Y ¥ U2dOW HOLMHERI] "Y' €9190MYy 97
QL1661 PUH-TLO "QUD

BIAe ‘ModHQUO0dOY BaIrreMHRgRECXRASE0
g 9uHea0£RdQOOERT BOHHOY] "Y'V €OI0L0], ‘G
€ 7071861

‘eAe Modugudogoy (sdrrenyeger) yarxedy
edoco 9LOOHIMLIATOAI KENOOhUIOLOU] '§]
"T8T-L9T 'd 71 ‘A "9L6) “A91 UUR [OIq “Teul Jerd
-0uB3d() // WSIULSIO 3d1 oG Y'Y IPWIOL €]
0809 ‘6861 ‘BAWAY MARH :gomy “dadoeqg

‘110 rad Yoy / MuHhogedu)) ‘urrdodorog ‘gj

AFTHVAY VT 4O 01 NI IVOTY 40 NOILNGIYLSId
IVOILIAA ANV INIWAOTIAIA FAILVLIINVNO ‘NOILISOdWOD

'€€6-L16 "D '600C

‘exAey ModUQUI0g0 "MULOIHOA UoHdaga) U
ndugQu?) HOHROLIOY BJIOI UMOLOYOd U IIN0Y0Y
11 '] eHua0oeqg oJoHdoQoOwOd Ol U IedHeq
edoco MHARP N0OOUID UMHHRIOdUIOHHY //
HUNIMOWNU], ') ‘dadege]r 1N ‘BEoneIO[f ‘P'H
‘GOIIIALE[/ "' H ‘BHUEML] ‘O[O ‘CLOMMHBXIN
‘Y SMHALLIA T'H ‘BHEAL09() Y/ ‘oxMHad
-eYHOq "Y'H / UUHEdOUSIIOM BUHoIgedllRH
QIMHEOHI0 U I0dI0d MIJOHHOBAEN QWHEOLIOD
goHHIWdE0) renyeq edoco uiorongoudy] ||
'€C€-91€ "D 110 ‘eanny

gexoLoLnodogung N HMID0q golorondy
-0l unnHada(pHON AT "Ley // dodrHeddary
"H'g ‘edaneio]f "(pD'H ‘@IOHOXU], "' ‘TedHI]
MO adegwo], g Y ‘X19req ‘" ‘oxHaderrHOg
'V'H / mdHoe npogorpud wuoddIreNyRq
dogo MIra1eLNQO 91990137 Y 1 0MHadeIHOG “()]
"TSST-9%ST "D 11 N €L 1. '8861 HAAM 1og

// wodorlyed wiagoLadgd 02 uesdd g dAwy “d eH
-orududau ologorsr suingeed {7 994df 6
BI-61'D 9 N '¥¢ L 8861

‘HdAx ‘rougodru] // parsodorod ea1091Igo0d
919dOUdYlr U SMHIALTO]] 'q'¢h BHUVHAM[] 'Q
'GL-€L D "L00T ‘deddarEidE)) T«WalLd

-MJ0¥E O IAMOLOW 10 ¥HMHa1ded BHIOLOUEUD
BeHHoWadg0)» "QHOM ‘IXIN LB\ ‘UHI00d
uuHa1oed golorouend BLALIAMIQO Weadd JA
// HEMIIOWH], "Y' () ‘BHMML0QQ) "Y'/ ‘@d0Lr0d0))
V'H ‘edodese]] ‘g'y ‘vgoderAl7 g s ‘@ormare|;
'V'H ‘odHaderHoq ‘y'H ‘edoundy ‘gD /
rexygeq edago vELISIMIQO0D OI0IONAN £ BIBUOZ
X1130[[) HID0dOrodg KHOHAOLIE BIRLOIOD OIOH
-LOIOMN-OHAUX HLIOHHSQ0() "g ') RAOIUI() "/
€8-9L°D71

N 7007 ~Ad xgadou e edARH // HUMIIOKII]
V'O ‘eHmNMI0Q9(Q Y ‘oduadernoq yH
/ MHEWX arrd1uHedx — Ya[r "y H oNHaderHoq ‘g




