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B Ko/IIeKIUSIX U3/1eJIMU U3 MHOTHX NaJIe0JIMTHIECKHUX 00'bEKTOB 06paIlaoT Ha cebs
BHUMaHUe KPYIIHbIE PeIMeThl U3 PA3/IMYHbIX IOPO/] KAMHSI €CTeCTBEHHOU GOpPMbI U
C HE3HAUMTENbHOU 00paboTKON MOBEPXHOCTH 006UBKON Uin mukeTaxkeM!. HekoTopbie
M3 HUX ObLIM MPEAIOJI0KATENBHO OTHECEHBI K TPYIIe TEPOYHUKOB/MECTOB, UCIIOIb30-
BaBILMXCS JJI1 PaCTUPAHUST PAaCTUTENBHOrO CchipbsiZ. A.H. PoraueBy, 3HaMeHHUTOMY HCC-
JiefoBaTe/ 0o KOCTEHKOBCKOrO apXeos0OrHYecKoro KOMILJIEKCa, MPUHAJJIEKUT Cllelya-
JIbHasl CTaThsl, MOCBSIIIEHHAsI TAKKUM IpeJMeTaM, a B apXUBHbIX MaTepHaJiaX ecTb CBU-
JeTesnbcTBa paboTel C.A. CeMeHOBa € 3TUMU apTedakTamus.

Pa3paboTka QyHKUMOHAJIBHON JIMArHOCTHUKYU MOJAO0OHBIX HU3ZENUH NUMeeT 60JbIlIoe
3HaUeHHe /JIsl XapaKTEPUCTUKU MPOU3BO/ICTBEHHOU JIeSITE/IbHOCTA YeJ0BEYeCKUX 06-
IIECTB 3MOXU MaJe0JMTa. B 3TON cBSI3W B HacTosllee BpeMsl TPYNION CIENUaTNCTOB
MPOU3BOAMUTCS pa3paboTKa KOMILJIEKCHOW METOAMKH UX HccieoBaHUs4. OHa BKJIIOYAEeT
3KCIIEPUMEHTA/IbHO-TPACOJIOTUYECKHUN aHA/IM3 CO CKAHUPOBAaHHWEM PabovMx MOBEPXHO-
cTell 06'bEKTOB [IJIs1 ONpesiesieHns1 HanboJiee yTUIN3UPOBAHHBIX YYAaCTKOB C MOCJIE/y-
IOIIMM [1IEPEHOCOM 0O0'b€MHBIX JJAHHBIX B TPEXMepHbIe NedyaTHbIe MO/IENH, BbISIBJIEHHUE U
HJIeHTUHKALMS PACTUTEIbHBIX OCTATKOB, TAKUX KaK KpaxMasibl, CIOPbI U PUTOIUTHL
WUccneaoBaHus OPpUTHHAIBHBIX U 9KCIIEPUMEHTA/IbHBIX OPYAHUNA MPOBOJATCS Pa3HbIMU
THUIIAMH MHUKPOCKOIIOB, B TOM 4HCJie [U(PPOBBIM U 3JIEKTPOHHBIM (CKaHUPYIOLUN 3JIEK-
TPOHHBIA MHUKPOCKOIl / aBTO3JIEKTPOHHBIM CKaHUPYIOIIUK MUKpOcKomn)S. CKaHUpOBa-
HUe paboyux MOBEPXHOCTEH OCyIIeCTBJIsIeTCs ¢ moMoIbio 3D-ckaHepa A1 06 bEMHOr0
v3MepeHuss  MUKpopenbeda pabounx mnoBepxHocTed — opyauid  (NextEngine
3D Scanner HDe.

BakHbIe pe3yJibTaTbl IPUMEHEHUS TAKOH METOAMKH ObLIN MOJIYIEHbI B X0O/e UCCIe-
JIOBAaHWH KaMEeHHbIX U3JeJIMH U3 HIKHErO CJ10s1 rpoTa BpbiH3eHbI |, pacnonokeHHOro
Ha JieBo6epexxbe peku [lpyT (Pecniy6sinka Mosigora) (puc. 1). 3Tu apTedakTsl, COGpaH-
Hble B Xofie packonok rporta H.A. Kerpapy B 60-x rojjax mpouuioro Beka, U3Ha4ajabHO

1 Poraues A.H. 06 ycyi0)XHeHHOM cobUpaTe IbCTBe Kak GpopMe X035MCTBA B 3M10OXY Nase0JUTa Ha Pycckoi
paBHUHe // AHTpomoJsiorMyecKkass PeKOHCTPYKLUs U NpobJieMbl mnajseodTHorpaduu: C6. maMsaTH
M.M. l'epacumoBa / T'.B. Jlebegunckas, M.I. PabunoBuu (pen.). MockBa: Hayka, 1973. C. 127-142.; Yep-
Huiu O.I1. [TaseosiTnyHa crosnka Mosiogose V. Kuis: Bug-so AH YPCP, 1961; Kyuyrypa JI.U. K Bonpocy
0 TUIOJIOTUM U3JeJUH U3 Hen30MOpQHBIX TOPOJ, B BepxHEM NaJieouTe // Apxeosoruiyeckui ajbMa-
Hax. 2003. Ne 13. C.308-314; CrenanoBa K.H. HemMoguduiupoBanHele KaMeHHble OpPyAUs BepXHEro
nasieosiuta Bocrounoii EBponel: ABToped. Auc...kaHA. uctop. Hayk. CaHkT-IleTep6ypr, 2015.

2 Poraues A.H. Ykas. pa6.; Yepuuu O.I1. Yka3s. pa6.

3 Poraues A.H. Ykas. pa6.

4 CkakyH H.H., Tepexuna B.B., Jlonro JI,, [lanTioxuHa U.E. CoBpeMeHHBIe Tpaco/iorudyecKkue Kccjaes0Ba-
HUA B apxeosioruu // [Ipoiioe yesoBeyecTBa B TpyAaxX NeTepOyprcKUX apXeoJoToB Ha pyOeke ThICH-
yesetuit (K 100-y1eTHio co3zaHusl pOoCCUICKON akaZieMudeckoi apxeosioruu). CaHkT-Iletep6ypr: Ile-
Tepb6yprckoe BoctokoBenenue, 2019. C.157-165.

5 Langejans G.H.]. Discerning use-related micro-residues on tools: testing the multi-stranded approach
for archaeological studies // Journal of Archaeological Science. 2011. Ne 38. Pp. 985-1000.

6 Longo L. Gestures from the Past: a 3D storytelling of grinding stones. Plants food processing at the
dawn of modern humans // VSMM Proceedings, IEEE Xplore Digital Library. 2016. Pp.294-300;
Longo L., Skakun N., Sorrentino G., Vassallo V., Abate D., Terekhina V., Sinitsyn A., Khlopachev G., Her-
mon S. Les gestes retrouves: a 3D visualisation approach to the functional study of Early Upper Palaeo-
lithic grinding stones // M. Matsumoto, E. Uleberg (eds.). CAA2016: Oceans of Data Proceedings of the
44t Conference on Computer Applications and Quantitative Methods in Archaeology. Oxford: Archaeo-
press, 2018. Pp. 447-456; Spring A.P., Caradoc P. Developing a low cost 3D imaging solution for inscribed
stone surface analysis // Journal of Archaeological Science. 2014. Vol. 52. Pp. 97-107.
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CONOCTABJISJIUCh C BOCTOYHBIM BapUAaHTOM CeJIETCKOM KyJbTYpbl7, JaTHUPyeMoOn
26 600 + 370 (OxA4122) u 26 200 £ 360 (OxA 4132). B manbHeleM GpbIH3eHCKUN
KOMILJIEKC 6bLJ1 IPU3HAH CHMOMOTHUYECKUM, IIEPEXOHBIM OT MYCThe K BEpXHEMYy Najieo-
JIUTY8, 4acTo 0603HAYAaEMbIN KaK «MOJIJJABCKUH cesieT»°.

CeipbeM [Jisi OPBIH3EHCKUX HAXOJO0K CAYXKHJIM pa3J/IMyHble MOPO/bI: PAKYIIEYHHK,
MecyaHuK, u3BeCcTHSIK. OHM Mpe/CTaBJSIM COO0H MJIOCKUE TUIMTKH pa3HOW KoHUrypa-
[[MY U TAJIbKW Y3KHe, Y/JIMHEHHbIE, OBa/IbHbIE B Tpoduiie. OHU U3 HUX COXPAHSIIN ec-
TeCTBEHHYI0 GOpMY, Apyrve UMeTH He3HAYUTEbHY0 MUKETAKHYI0 M0APabOTKy OTAe-
JIbHBIX Y4aCTKOB MOBEPXHOCTU. M3 35 mpegMeToB M0O/BEPrHYTHIX QYHKIMOHATHLHOMY
aHau3y (x100, x200), naTh He UMEIT CJAeJ0B HCIOJIb30BaHHUs, Ha3HAYEHHE JPYTUX
YeThIpeX U3-3a (J1a60H yTUIM3AlMH YCTAHOBUTD He yAanoch. Cpesu UCI0/Ib30BaHHBIX B
paboTe opyaui ObLIM BbIJEJEeHbl: KPACKOTEPKa, JIOIMIIO AJ11 06paboTKH IIKYp, abpa-
3UB [JIJIs KOCTH Y pOra, OTOOMHUKH WM yAApHbIE HHCTPYMeHThI (8 3k3.). boJsibioi uH-
Tepec NPeACTaBJISIOT Cepysi OPYAUH, MPUMEHSBIIMXCS B KayecTBe HIKHUX (83K3.) U
BEPXHUX KaMHEHN TepOouHUKOB (3 3K3.). Bce opyaus oTiinyaroTcs Apyr oT Apyra pa3HoU
CTENEHBI0 YTUIN3ALHH.

HauboJsiee xapakTepHble cjie[lbl U3HOCA OOHAPYKEHbI HA IJIOCKOM HW3BECTHSIKOBOW
IJIMTKE, CIYXKUBIIEH HMKHUM KaMHEM TePOYHHKA, pa30UTOro B APeBHOCTHU. /IBe ero
yacty (gyuHou 12,6 cM, mupuHO# 12,1 cM; aymHO#M 13,7 cM, mMpUHON 7,2 cM) ObLIU
HaW/leHbl IPU PACKOIIKaX B ABYX COCEAHUX KBaapaTax B, I' 12 (MHBeHTapHbIE HOMepa
442), ocranbHble pparMeHThl OTCYTCTBYIOT (puc. 2). Ha iuHuM coequHeHus pparmMeH-
TOB XOPOLIO BUAHO MECTO, T/le ObII0O HAHECEHO HECKOJ/IBKO YAAapOB KaMEeHHBIM MpeiMe-
TOM C OCTPBIM KOHLIOM. BOKOBbIE CTOPOHBI OPYAUS YACTUYHO 06pa6OTAHBI JIETKHUM M-
KeTaxeM. B X0/le MUKPOCKOIMYECKOT0 U3y4YeHHs] COXPAaHUBLIMXCS YacTel IVINTKU ObUIH
06GHapyeHbI C/eibl YTUIN3ALMUA Ha ee HIDKHEH, BepXHel MOBEPXHOCTSX U GOKOBBIX
cTopoHax. bosibiiasi yacTh BepxHel MOBEPXHOCTH 06erx YacTel IIMTKH YIUIOINUIACh B
XOJle MCIOJIb30BaHHs], BBICTYNAKL[ME YYACTKH CHUBEJUPOBAJINCh, HEKOTOpPbIe U3 HUX
HMMEIOT CUJIbHYI0, 3alI0JIMPOBAHHOCTb, TI0 UHTEHCHUBHOCTU GJIM3KYIO K 3epKaJIbHOH, BHy-
TPH 3aM0JMPOBAHHOCTH KOHIIEHTPHUPYIOTCS XOPOILO pa3/NiUMble JIMHEHHbIE CJIe/bl —
pa3HOHanpaB/JeHHble TOHKHE HETJYOOKHWE JIMHUUA C MSTKUMH, Pa3MbITBIMH KpasMU
(puc. 3). Ha HipKHeH MOBEpXHOCTH OTMEYEHbI Y9aCcTKU €1ab0 YIJIoUeHHbIE OT paboThl,
HO He UMelolIe MPU3HAKOB 3all0JTMPOBAaHHOCTH U JIMHEHHOCTH. MOXKHO Npe/o/iaraTh,
YTO 3Ta MOBEPXHOCTb, KAK U GOKOBBIE, UCIOJIb30BAIUCh B paboTe HE3HAUYUTEIbHOE
BpeMsi. B KoJl/IeKIIMK OGHapy»KeHbl TakKe 3 IVTMTKU Ha paboyrX 4acTsAX KOTOPbIX HaW-
JleHbl He TOJIBKO CJIe/ibl XapaKTepHbIe U TEPOYHUKA, HO U MeCTa C STYEUCTOM MOoBepX-
HOCTBI0, CBU/IETEJIbCTBYIOIIEE O TOM, YTO Ha IUIUTKE OJJHOBPEMEHHO IPOU3BO/IUJIOCH U
pacTupaHue, 1 pa3buBaHHe PACTUTENbHOI0 MaTeprasia JIErKUMH YapaMHu.

Emle Tpu IJIMTKY, U3-3a C1a60H BhIpAXKEHHON M3HOLIEHHOCTH paboyeld YacTH, OTHe-
CeHbI K TEPOYHUKAM YCI0BHO.

Cpenu Tpex KypaHTOB (BEpXHUX KaMHEH TEPOUHUKOB WM IECTOB) OJHO Opy/iUe U3

7 Ketpapy H.A. [laMATHHUKH 310X nasieoanTa U Me3osdTta. Kumnues: lltunHna, 1973. (Apxeosioruye-
ckas kapta Mosgasckoit CCP; Beim. 1). C. 73.

8 Borziac I, Chirica V., Vdleanu M.-C. Culture et sociétés pendant le paléolithique supérieur a travers
I'espace Carpato-Dniestréen. lasi, 2006. C. 213-347.

9 AuukoBud M.B., AHuciotkuH H.K.,, Bunnsankuii J1.B. Y310Bble 1po6jieMbl llepexo/ia K BepxHeMY TaJjieo-
auty B EBpasuu. Cankrt-IleTep6ypr: Hectop-Uctopus, 2007. (Tpyzasl KoctenkoBcko-BopiieBcko# ap-
XeoJIOTHYeCKOoH aKkcneaunuy; Beir. 5). C. 165.
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YAJIMHEHHOM, MJIOCKOBBINYKJION B TMONEPEYHOM CEYEHHH T'a/IbKH, TaK JKe KaK U OIHCaH-
Hasl BbIIIIe TJIMTKA, ObLIO Pa3buTo B ApeBHOCTH (pwuc. 4). O6mias ero ajguHa 18 cM, mu-
puHa 5,4 cM (MHBeHTapHBIM HOMep 833, 2965, kBaapar I, 2K 12). OTueT/IMBBIE CJlebl
YTUIM3aUU 06HAPYKEeHbl Ha HECKOJIbKUX y4YacTKaxX HHCTpyMeHTa. Ha GosibiieM ¢par-
MeHTe (guuHa 11,9 cM), duKcupyeTcs yIiolieHre MOBEPXHOCTH, MSATHA IPKOTO MOYTH
3epKa/IbHOTO GJIeCKa, B KOTOPbIX OGHAPYKEeHbI JIMHEHHbIE MPU3HAKU B BU/I€ TOHKHUX, C
Pa3MBbITBIMHM KpasiMU JIMHUH, PACloOKEHHBIX MyYKOOOPa3HO WJIM MapasIeJIbHO pYT
apyry. Ocobasi KOHIIEHTpanus U3Hoca 3apUKCHpPOBaHA Ha KOHIIEBBIX YaCTSIX OPYAUS
(puc. 5), Ha MJIOCKOY MOBEPXHOCTH U GOKOBBIX CTOPOHAX CJI€bl YTUIHU3AIMH BbIPAXKEHbI
cabee. /lokas3aTesbCTBOM TOT'O, UTO MeHbIIAsl YaCTh OPYAUS MOCJI€e CJIOMa MPOoAo/DKaia
WCII0JIb30BaThCsl B PaboTe, CAYKUT O6HApY)KeHHe Ha KPOMKe CI0Ma CJIe/loB YTUIH3a-
I[UH B BU/IE YIUIOIEHHS ¥ 3epKaIbHOW 3alI0JIMPOBAHHOCTH.

Ha ocHOBe ZJaHHBIX MUKpOaHa/IM3a Ha3HaYeHH e ITHX JBYX MPEMETOB, a TAKXKE ellle
9 ApyruX, 6bLIO ONpe/ie/IEHO KaK HIPKHUE U BEPXHHE KaMHU TEPOYHHUKOB. AHAJIOTHYHbIE
c/leZibl YTUIM3AlMH, XapaKTepHble JJIs1 06pab0TKH PaCTUTENbHOCTH, 6bUIM 0GHApYKe-
HbI TaKXKe Ha opy/Iuy u3 nocesieHus: Kocrenku 1610,

JTa uHTEepNpeTalys 6blia NOATBEPK/IeHA IKCIIEPUMEHTAaMH, B X0/le KOTOPBIX TPOU-
3BO/JIUJIOCh PACTUPaAHHE 3epeH JYroBbIX TpaB (puc.6). CKaHHpPOBaHHE H3y4aeMbIX
NpeJIMETOB U TMOCJIeAYIOlee MOJIeJTAPOBAHKE TO3BOJIMJIO BBIIEJUTh HauboJiee U3HO-
IHeHHbIe paboyrie 30Hbl. OCOGEHHO MOKa3aTebHbIMU OKa3aJIMCh Pe3y/IbTaThl CKAHUPO-
BaHus 151 3D MoJieTMpoBaHus TeX OPYAUH, y KOTOPbBIX yAJI0Ch HauboJiee YeTKO 04Yep-
TUTb MUKpOpe/bed 30H HauGOJIbIIEro UCTUPAHUS, 00Pa30BaBILIErOCS B XO/ie HCIOJb-
30BaHUs. OpraHUYecKre OCTAaTKH C IIOBEPXHOCTH apTedaKTOB U3BJIEKAIUCH C IPUMEHE-
HUEM H3BECTHBIX METO/MK, pa3pabOTaHHBIX M ONMHUCAHHBIX B psfie CIElUATbHbIX pa-
60T!1. [I[poBe/IeHHbIN aHAIM3 OPraHUYECKUX OCTATKOB, 0GHAPY»KEHHBIX HA pab04UX I0-
BEPXHOCTSIX MCCJIE[0BAaHHBIX M3/IeJIMH, BbISBUJ 3epHA KpaxMasia, aHaJIOTHYHbIE Kpax-
MajslaM JUKHX TpaB CeMeWCTBa MIIEHUIUEBBIX (puUc. 7). JlaHHBIA QaKT MOATBEPXKIAAET
WCII0JIb30BaHUE COOHpPATE/IIMU 3TOXH «MOJIIABCKOTO CeeTa» KaMeHHBIX OpyAUH AJIsi
06pabOTKH PaCTUTETBHOTO ChIPbSI.

TakuM 006pa3oM, KOMIUIEKCHbIe HCCJIeA0BAaHUS KaMEeHHbIX MpPEeJMETOB W3 TpoTa
BpbiH3eHb! | pa3HbIMU THUIIAMH PO ECCHOHATBHON aNnapaTyphbl, XapaKTepHUCTHKA W3-
MeHEeHUH paboyrX MOBEPXHOCTEH, C BOCHPOU3BEAEHHUEM TIEPBOHAYA/ILHOTO BU/IA, BbIs-
BJIEHHE OPTaHUYECKUX OCTAaTKOB MO/ TBEP/IAIN UX HUCIIOJb30BaHHE B KaueCTBE OPYAHH,
NPUMEHSIBIIUXCS [/ 00PabOTKH PACTUTENBHOTO ChIPbSI.

JlanbHe#mas pa3paboTKa ONMHMCAaHHOW METOJUKH U ee BHeJpeHHEe B HCCIeL0BaHUs
NaJIe0JINTHYECKUX MAaTEPHAJIOB He TOJIbKO MO3BOJIUT BbISIBUTb HOBBIE OPY/MS, A€Ta/b-
Hee 0XapaKTepPHU30BaTh TEXHOJIOTHIO UX MPUMEHEHHUS, BBIICHUTD POJIb COGHUpATE/IbCTBA
B XO35IMCTBE, HO TOCAYXKUT Ha/IEXKHbIM UCTOYHUKOM /ISl pa3paboTKH BOXKHEHIIIHUX MPO-
6J1eM 0 paLlMOHe MUTAHHUS ¥ aJJalITal[|H JIF0/IeH STIOXH MaJIe0TUTa, 06UTABLIMX B Pa3HbIX
reorpa¢pUyecKUx peruoHax JpeBHEro Mupa.

10 Revedin A., Aranguren B., Becattini R., Longo L., Marconi E., Mariotti Lippi M., Skakun N., Sinitsyn A,,
Spiridonova E., Svoboda J. Thirty thousand-year-old evidence of plant food processing // Proceedings of
National Academy of Science, USA. 2010. Vol. 107, Ne 44. Pp. 18815-188109.

11 Therin M., Lentfer C. A protocol for extraction of starch from sediments // R.Torrence, H. Barton
(eds.). Ancient Starch Research, Left Coast, Walnut Creek, CA. 2006. Pp. 159-161; YangX.,, Wan Z.,
Perry L., Lu H., Wang Q., Zhao C,, Li]., Xie F., Yu]., Cui T., Wang T., Li M., Ge Q. Early millet use in northern
China // Proceedings of the National Academy of Sciences of the United States of America. 2012.
Vol. 109. Ne 10. Pp. 3726-3730.
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Grinding Stones and Pestles from the Szeletian Layer of Brinzeni-1 Grotto
(Republic of Moldova) (in the Light of Experimental and Traceological Study,
Data of Organic Remains Analysis and 3D Scanning)

In assemblages of produced items from many Paleolithic sites, the large objects from
various types of stone of a natural form or with a surface slightly processed by chipping or
picketage draw certain attention. Some of them were supposedly assigned to the group of
grinding stones/pestles used for grinding plant materials.

Currently, a group of specialists is developing a complex technique for their study.
Important results of applying this technique were obtained during the study of lithic produced
items from the lower layer of Brinzeni-1 grotto, located on the left bank of the Prut river
(Republic of Moldova). These artifacts, found during the excavations of the grotto by
N.A. Chetraru in the 60s of the last century, were initially compared with the eastern variant of
the Szeletian culture, dating to 26,600 + 370 (OxA 4122) and 26,200 + 360 (OxA 4132).
Subsequently, the Brinzeni complex was recognized as symbiotic, transitional from Moustier
to the Upper Paleolithic often referred to as Moldavian Szelet.

Brinzeni findings are made of different rocks: shell rock, sandstone, and limestone. They
look like flat slabs of various configurations, and narrow, elongated, and oval in profile
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pebbles. Some of them are of their natural form, while others have a slight picketage of certain
surface segments.

35 items are analyzed using the functional method. Of great interest is a series of tools
used as the lower (8 items) and upper grinding stones (3 items). All tools differ from each
other in different degrees of utilization.

The most distinctive wear scars are found on a flat limestone slab, which served as the
lower grinding stone, broken in prehistoric times. In the assemblage there are also 3 slabs, on
the working parts of which not only the marks of grinding are found, but also the places with a
meshy surface, showing that grinding and breaking of the plant material with light percussion
were simultaneously performed on the slab.

Among the three grinders (the upper grinding stones or pestles), one tool made of the
elongated, flat-convex in the cross-section pebble, like the slab described above, was broken in
prehistoric times. Clear marks of utilization are found on several segments of the tool.

Based on the data of microanalysis, 11 items are defined as the lower and upper grinding
stones. Similar marks of utilization, common to the processing of vegetation, are also found on
tools from the settlement of Kostenki-16.

This interpretation is confirmed by experiments during which the grinding of meadow grasses
seeds was carried out.

The analysis of organic remains found on the working surfaces of the studied items
showed starch grains similar to the starches of the wheat family wild grasses. This fact
confirms the use of stone tools by gatherers of the Moldavian Szelet era for processing plant
materials.

Keywords: Paleolithic, Brinzeni-1 grotto (Republic of Moldova), large lithic tools,
experimental and traceological analysis, analysis of organic residues (remains), 3D scanning,
plant materials
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Puc. 2. [l1uTka - HXKHUM KaMeHb TepodyHUKa. ['poT Bpeinsens | (Pecny6mka MosigoBa).
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Puc. 3. 1-2. MukpodoTo c/1e0B YTUIN3AL UK Ha pab6odell MOBEPXHOCTH IJIMTKU
(yBenmuenue x100; macurrad 1 Mmm). I'poT Bprinsens! | (Pecny6irika MosizoBa)

Eminak, 2020, 1 (29)



KAM'SSHA JOBA 83

Puc. 3. 3-4. MukpodoTo c/1e0B YTUIN3AL UK Ha pab6odell MOBEPXHOCTH IJIUTKU
(yBenmuenue x100; macurtab 1 Mmm). I'poT Bprinsens! | (Pecny6irika MosizoBa)
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Puc. 4.1. Puc. 4.2.

Puc. 4. BepxHuii kaMeHb TepoyHHKa (KypaHT) U3 rpoTa bpbinzens! | (Pecniy6sivika MosiioBa):
1 - 8epxHss yacmb mepouHUKA (KypaHma); 2 — HUXCHss1 4acmb mepo4HuKa (KypaHma,).
I'pot Bprinzens! [ (Pecniy6sinka MosioBa)
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Puc. 5. MukpodoTo ciiejoB yTHUIM3an My Ha pabovell MOBEPXHOCTH KypaHTa
n3 rporta bpreinzens | (Pecny6mka MosigoBa) (yBesimuenue x100, maciitab 1 Mm):
1, 2 - Ha sepxHell yacmu mepovHuka (KypaHma); 3 — Ha HUdCHell yacmu mepovHuka (Kypaima).
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Puc. 7. 3epHa KpaxMaJia JUKHUX JIyTOBbIX TPaB (MILIEHUIEBBIX), 0OHAPYKeHHbIe HA TEPOYHUKAX U3
rpoTta Bpbinzens! | (Pecny6sivika MosioBa): a - cemeiictBo Triticeae (guKkue nieHUYHbIE 3/1aKH);
b - Lilium sp.; c - cemeiictBo Iridaceae; d - poz Vicia (aukuii ropox).

H306pakeHust ¢ anocTpodoM — pekUM MoJIIPU3aLUU.

MaciutabHas 1MHelKa 20 MKM.
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