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COrANNCKUE TUPU N3 MEHAXWNKEHTA

MeTponorua ctpaH CpefHero BocToka fo apabckoro 3aBoeBa-
HMA M3BECTHA O4YeHb nnoxo. O Mepax Beca goucnamckoro WMpaHa
NPUXOANTCHA CYLUTb B OCHOBHOM MO HaAnucsamM ¢ 0603HayeHMeM Beca
Ha cepebpsHbIX cocygax'. OueHb Masio AaHHbIX U O Mepax Beca
cpefHeasnaTcKux 3emenb nepnoga paHHero CpefgHeBeKoBbA2 ToNb-
KO MHOTO/IeTHME packonku B MeHOXUKEHTe Aann KONNEKLUIO TUpb,
KOTOpasi No3BONSAET C TOYHOCTbIO A0 OAHOW COTOM rpamma onpefe-
NUTb 3HAYeHMe OCHOBHOI BeCOBOM eanHuLbl CaMapkaHackoro Corga
M faeT CBEAEHMS O cucTeme B LiesioM. Becero HaligeHo 32 rupu. Ha 29
M3 HUX Bec 0603Ha4YeH C NMOMOLLbIO Hagnucelr M 3HaKoB, 0BbIYHO psi-
[OM MapannenbHblx Haceyek. OBHapyXeHbl ele 3 (ULLIKN: 2 KAMEH-
Hble 1 6POH30BasA, KOTOPbIe, CKOPee BCEro, TakKXe CNYXUIN TUPAMMN.
Bce rupu ¢ 0603Ha4YeHUSMU - 3TO OKPYT/ble KaMHU: 25 - cnyyvaiiHble
ranbKy pasHoro seca, 3 —BTOPUYHO UCMONb30BaHHbIE U3JeNNs C AMKa-
MW, CY>XUBLUWE AN pacTupaHus, 1—3arotoska A/1a Takoro usgenns
C Hame4yeHHOI AMKO. OB603HaYeHUS BbIGUTHI UK FPaBUPOBaHbI, KPO-
Me [BYX, HanMUCaHHbIX TYLWb. Cou, B KOTOPbIX HageHbl rupu, oT-
HocsTca K Y1-YLU Bekam. CBeeHNs 0 KaXK[0i rupe npeacraBieHbl
B Tabnuue I

MepBas cTaTbs O NEHAXWUKEHTCKOW rupe, HalifeHHOW B 1952 rogy
(nn. 23), 6bina n3gaHa B 1958 roay3 3Ta rups - depHasa rnagkas
ranbka, Ha KOTOPOM 6blNM BbirpaBMpoBaHbl COrAUINCKUE LUGPOBLIE
3Haky (Ha OA4HOI CTOPOHE) M Haceuykn (Ha Apyroi ctopoHe). Aanb-
HelllMe HaXO4KW NoKasann, 4To U HaANUCK, N HAaCeYKK, N 0603HaYe-
HUS Ha ABYX CTOPOHAaX OTHK/Ab He peAKoCTb. O6bIYHOWK OKa3anach U
ele ofHa 0COBEHHOCTb NEPBON rMpwU: TO, YTO 3TO CAyYaliHbIN Ka-
MEHb, BbIBELWEHHbIA C MOMOLbI KaKWUX-TO APYTUX TUPb, & He
NOLOrHaHHbIV L0 ONpefeneHHOro Beca nsgenns. Bec Taknx KamHei
JaeT cny4yaiiHoe, 4aCTO HEYETHOE YMCNOo, He COBMajaroLLee C Kakoi-
TO KpPYNHOU eauHuLeid Beca. Hapagy ¢ TakuMmu kamHamum B Corfe,
BEPOSATHO, CYLLECTBOBANN W CNELMNANBHO U3rOTOBNEHHbIE TMPU U3 KAMHS,
CTeK/a UM MeTtanna, Ho BCe MOXOXWe Ha rMpu NpeameThbl NINLLEHbI



Hagnuceid. Mo3TOMy Mbl pacCMOTPUM (PULLKW, KOTOPbIE MOFIN CAy-
XUTb TUPAMU, NULLL BO BTOPYIO o4vepefb, Nocne uccnegosaHus 6ec-
CNOPHbIX FMpb ¢ 0603HaYeHMeM Beca. B aHTUYHOM MuMpe B KayecTBe
FMPb TaKXe LWMPOKO NPUMEHSNNCH BbIBELLIEHHbIE FafibKN C 0603Have-
HMEM HeyeTHOro Unn 4Po6HOro Yncna BecoBbIX eanHNL4A HeTpoHy-
Tas Nocfie HaHeCeHUA KaKUX-NnM60 3HAKOB MOBEPXHOCTb KaMHA B Ta-
KOM cny4yae [o/hKHa 6bina yLoCTOBepUTb NPaBWNbHOCTL Beca.
HecmoTpsa Ha TO, YTO B KayecTBe rMpb HEpPEeLKO UCMONb30BaNN MAr-
KWEe KaMHW, OHW HUKOrAa He NMOArOHANNCL K KaKOMY-TO 3apaHee Ha-
MeYeHHOMY BecCy.

BaxxHelne Hagnuew Ha rupsx npountan B. A. Jinswn, a HO. Mocu-
Aa NpeanoxXunn cywecTBeHHbIe MOMPaBKM YTeHWiA B. A. JluBwunua u
b. M. Mapuwaka5. 9T nonpaskn 6yayT pacCMOTPEHbI HUXE.

Mmpun ¢ Hagnucamu, o603Haval W MMM Bec
B ApaxXxMaX K CcTepax

Bec 0603Havann HagnucaMu, psgaMm Haceyek 1, BOIMOXHO, ApY-
rMMUW 3HaKamu, Hanpumep, KpecTMkom. OAHM Hafnucu BKAKOYalOT
TONbKO YMC/Oo, ApYyrue - 4ucnia, CONnpoBOX/AAeMble CNOBECHbIMYU
MOACHEHUSAMU, KOTOpPbIE, B CBOK O4Yepefb, AeNATCA Ha LBe rpynnbl: C
0603Ha4YeHNeM BECOBbIX eAWHUL, cTaTtepa W/Man fpaxmbl U CO CAO-
BoM p t - «pas», no B. A. Jlusunuy, nnm cokpawieHnem cnosap /TNK—
«baTmaH», o 0. Mocuge.

PaccmoTpum cHavana rupro (79-XXV-18, Tabn. 1,1, un. 1)6c AcHol
HaAnucbio U3 ABYX CTPoK: 1) ctlR’r C XX XX X 2) 8rxm, T. e. 450 gpaxm.
Bec rupu 2000 r. OTctofa BeCc 04HOIN apaxmbl 4,44(4) r. Bo MHOTMX
cnyvasx, Korfa ymcna He COnpoBOXAatOTCA HaUMEHOBAHUAMU efu-
HWL, NPU SeneHnn Beca rmpu Ha 0603Ha4YeHHOe YNCO Ha OHY eiVHN-
Ly npuxoautca 6nunsknii K 4,44(4) reec: 4,44 r7,4,42 1,4,51,4,47 1,
4,48 1,4,45 1, 4,49 r (tabn. I, 1-6, 13, un. 1-6, 13). O4yeBMAHO, YTO
KaX/bli1 pa3 BEC BbipaXanu B TakuX Xe gpaxmax. CpefHuii Bec egu-
HULbI CEMU NEHOXUKEHTCKUX TUPb-4,466 T.

Mepeiigem Tenepb K MeHee ACHbIM CAy4asiM, MOCKO/bKY HEKOTO-
pble HAAMWUCU UMEKT CBOU UHAMBUAYaIbHbIE 0COBEHHOCTU, Ha KOTOPbIX
HafJo 0CTaHOBWUTbLCSA NnoapobHee. Ha rupe nepsoit uetsepTn VIII Beka
Becom 158,1 r (72-XVI1-12, Ta6n. |, 6, nn. 6) Hagnucb B ABYX CTPOKax:



1) XX X HW 2) nyT’k8 CnoBo «NMMaK» 3HaYUT «N0I0BUHa». Ecin 3Ty
Hafnuch NepeBoauTb: «35 (C) NONOBUHOW», TO BEC eANHNLbI -4,45 T.

[Be Hagnucy HaHeceHbl Tywblo. OgHa U3 HUX, Ha rupe 80-XXY-8,
Tabn. I, 7, un. 7: XX XXI, npnyem 3Hak | BUEH 04eHb MNI0X0, TaK Kak
Hagnucb nonycrteptasa. Bec rupm - 183,5 1, Bec eanHuubl - 4,48 1.
BTopas Hagnuch Tywblo, Ha rupe 74-XXLW-17, ta6n. I, 8, nn. 8,
OT/INYaeTCA TeM, UYTO, XOTA B APYrUX CAydasax cnoBamMmu 0603Ha4eHbl
TO/MIbKO Yucna COTEH, a eAUHULbI N LEeCATKW AaHbl uudpamu, 34ecb
HanucaHo CNoBO 56 - «fecATb». [1pu Bece rnpun 44, 7 r Bec efUHNLbI
nonyvaetvca 4,47 T.

B ofHO BbIGUTOW Ha KaMHe HagnucK, Ha rmpe 69-XX1Ya-1, taén. |,
9, nn. 9, nnoxo BMAeH nocneaHuii 3Hak. Kak 6yarto, Hago untats: C 11115,
T. e. 104 gpaxmbl, HO JONYCTUMO (XOTH W MEHEee BEPOATHO) YTeHUe
C 11l e. 105. Bec rupu-465,5 r, Bec eguHnubl —4,475 r (unm 4,43 ).

OuyeHb MHTepecHa HaAMUCh C NOMpPaBKOM, KOTOPast NOKa3bIBaeT, YTO
MepBOHaYasbHO YCTAHOBJIEHHbIN BEC COYM HEMPaBUbHbLIM U BbiBE-
LWNBaHMe NPON3BENN BTOPMYHO (rupsa 79-XXY-16, Ta6n. I, 10, un. 10,
nepsas yetBepTb VIII Beka). HanncaHo: ch’r C XX XX XX XX LN -
485, no nonpaeky 6b110: c1Pr C XX XX XX X LWWNLLI-478. Bec rnpn —
2150 r, Bec eguHunubl —4,43 1 unn (Mo nepBoHavyaJbHOMY BblBe-
LWMBAHUIO, KOTOPOE COrANMALbI COYMN OWINBOUYHBLIM) 4,5 . UeM MeHbLLEe
efMHUL, yKa3aHo Ha rupe, Tem 60/blIe TOBapa MOrfio 6biTb NpojaHo
He No JeiCcTBUTENbHOMY BeCy, a N0 00603HaYeHHOMY B Hafnucu.
MoaTomy nonpaeka 6bina BbIrogHa nNpojasly. B felicTBUTENbHOCTM
nepeBoHayanbHOe BblBeWMBaHWE OblN0O AaXe 4yTb TOYHEe BTOPOroO,
TakK Kak 4,5 r 6numxe K cpejHemy Becy Apaxmbl, yem 4,43 1. CKopee
BCEro, NonpaBKa - pe3ynbTar YeCTHOro 3ab6nyXJeHUs, NOCKO/bKY OHa
X0powo BuUAHa. Te ToOBapbl, KOTOPbIE B3BELIWBAN C MOMOLLbLIO TUPMU,
OblN [OCTaTO4HO foporu. MoaTomy pasHuyy okono 1,5 % npu o6Luem
Bece 2 Kr 150 r counm A0OCTAaTOYHO CYLLECTBEHHO Ana Toprosual.

C 3TOli XXe gpaxmMoil Mbl UMEEM [ef0 1 B TeX Cay4yasx, Korga sec
BblpaXXeH He B ApaxmMax, a B cTepax (CfI0BO «CTep» MPOUCXOAUT OT
FPeYEeCcCKOro «CTaTep»).

OpHa n3 rupb nepsoit yetseptn VIII Beka (67-L,-11, Ta6n. I, 11,
un. 11) nmeet Hagnuck: Xl 3, T. e. «11 c[rtepoB]». Ha gpyroii
CTOpoHe rupu HanucaHo: XX XX HW, 1. e. 44'°. Ctep (cTatep) B 4 fpax-
Mbl 06blueH Ans Bcero CpeaHero BocToka, U B YacTHOCTU, AN



cacaHugckoro MpaHall B gaHHOM cfiyyae Ha rupe Bec 0603HayeH
KakK B MEHbLUUX, TaK W B 60bLWNX eguHMLax. Mo-sMaumomy, BTOpOro
BbIBELLMBaHMA He ObIN0, TaK Kak gpaxma Mo 3TOi rupe 3aBbllleHa —
4,55 r (o6wmii Bec - 200,15 r). BeposaTHO, FMpto BbIBECUAN B CTEPAX,
4TOGbI OHA CNYXXMNa Pa3HOBECOM MPU KPYMHbIX TMPSiX ¢ 0603Ha4YeHUEM
Beca Ha OCHOBe CTepa, a 3aTeM NEepPecynTanu CTepbl Ha Apaxmbl, ANf
y[o6CcTBa NOMIb30BaHUA €10 B TEX C/yyaax, Korfja fpyrve nocras-
NIeHHble Ha BECbI rMpK, gaxe Tsxxenole, 4o 4270 r (950 gpaxm), umenm
0603HaveHns B gpaxmax. OwmnbKa COCTABMAAET 34eCb MOYTU LeNyto
Apaxmy (4eTBepTb cTaTepa), T. €. NpuMepHo 1,72 % oOT Beca. JT0
camblil 60/bLIOA MPOLEHT OWNGKM ANA BCEX TMPb, Ha KOTOPbLIX BeC
0003Ha4YeH C MOMOLLbIO Hajnucei, 4ONycKarWmMX TONbKO OAHO
TONKOBaHWe.

CTep ynoMUHaeTCs M Ha caMoil 60NbLIOK U3 HalLeHHbIX B MeHa-
XWKeHTe rupb nepsoit yetseptn VIII Beka (70-XVI1-31, Tabn. I, 12,
nn. 12) c gByXcTpoyHoi Hagnucbto: 1) XX LI 2) ZY I 1 styr -
26 1 6 CTepOB, T. €. 26 KaKUX-TO 60/bLUNX, YEM CTEP, HO BbIPaXKEHHbIX B
CTepax eiJMHNL,, Ha3BaHNe KOTOPbIX MOYEMY-TO He NMPUBEAEHO, U 6 CTEPOB.
Bec rmpn-18 870 r. Ecnm BbIUMCANTb 3TY 60MbLLYIO eAUHULY, UCX0AS U3
Apaxmbl B 4,47 1,70 nonyunm: (18870r-6x4x 4,47r):26=721,64r.

Tenepb OCTAETCA BbIACHUTb, CKOMIbKO LiefibIX CTEPOB COLEpPXMUTCS
B 60nbLlen egnHue: 721,64 r: (4,47 rx4) =40,36.

Ecnu cumTaTh, YTO B KaXKA0W 60/bLIONA eANHULE COAEPXKUTCA POB-
HO 40 cTepoB (a COPOKAcTaTEPOBLIA MaHH (MWUHA) W3BECTEH B Bonee
nosgHein metTponornm BocTtokal), To Mbl NOMYYUM HECKOMbKO MHOE
3Ha4yeHue cTepa, Ha KOTOPOM OCHOBaHO B3BelumBaHue: 18 870 r : (26 x
40 + 6)= 18,04 r.

Bec «MUHbI» paBHAeTcA 18,04 rx 40 =721,6 1.

COOTBETCTBEHHO, ApaxMa COCTaBuUT He 4,47 1, a 4,51 T, 4TO He
BbIXOAMT 3a Npejenbl TeX OTKNOHEHWIA, KOTOpble HabnogarTca s
rmpb ¢ 0603Ha4YeHMeM Beca B gpaxmax. Ownbka meHee 1% —170 r
Ha 19 Kr. 3 aHTUYHbIX MUH MUNETCKas MUHA NPUOAN3NTENLHO B 728 T
OKasblBaeTca Hanbosnee 611M3K0M K BbIYUCNEHHOW HaMy eguHULe. ups,
0 KOTOpOI MAEeT peyb, HaileHa B naBke Ha 6asape Hayana VIII Beka,
rge, BeposiTHo, npofasany 3epHol13 B WMpaHe, Kak oTMevaloT cpeg-
HEBeKOBblE aBTOPbI, 3ePHO NPoAaBann Ha Bec, MPUYeM B3BeLIUBAIN
ero Ha 6argagckue maHHbl no 812,5 ri4



OTK/IOHEHNA OT CpefHero Beca gpaxmbl, €C/in UCMOMb30BaTh BCe
pesynbTatbl NPAMOro AeneHns ANA rupb, BeC KOTOPbIX He 6bln 060-
3HayeH B cTaTepax, He npesbliwaT 1 %. B camylo nyywyw anoxy
KoHua VIII —Hayvana IX Beka 30/10Tble MOHETbl XanugoB B3BeLW Ba-
NNCb C TOYHOCTLIO A0 MOMOBMHbLI Xab6sbl, T. e. npuMepHo Ao 0,03 ris
TakuM 06pa3om, TOYHOCTb HalIUX FMpb, OTHIOAbL He NpefHa3HayaB-
LWIMXCa ANA CTONMb TOHKUX onepawuuiil, Kak BbIGpakoBKa 3010TbIX MO-
HeT, 6blf1a 4OCTATOYHO BbICOKOW. ECnn yyecTb BCE TMpU C LUGPPOBLI-
MW 0603HAYEHUSAMU, KOTOpbIe C NMOMOLLLI CTaTepa CBOAATCA K
Apaxmam, To noay4vaeTca NPUMEPHO TaKoe Xe cpefiHee 3HauYeHue Beca
JpaxMbl, HO C HECKO/IbKO 60/bLIMMUK KONebaHnaMK. CpefiHee 3HaueHune
Nno BCEM Hagnucam Bmecte - 4,47 I, HO, y4nTbiBas 60/bLUIYIO HagexX-
HOCTb HafAMmMCen Ha rnpsax, rae Bce YTeHUS GECCMOpPHBI, & BbiBELLMUBaHME
BE/I0Cb B Apaxmax, a He B cTepax (rupu ¢ 1-ii no 10-t0, cOrnacHo Hyme-
pauuun BTa6. 1), MOXHO fymMaThb, YTO UCTUHHBLIN BeC LpaxMbl HEMHOTO
HuXe 4,47 1, Bec cTepa - 0Kono 17,88 r, a «MUHbI» —OKO0M10 715,2 T.

FMpKU ¢ HagnNUcsMu,
UHTepnpeTauus KoTopbiX 3aTpyAHUTeNbHA

Hanbonee xapakTepHa 44 3TOl rpynnbl Ha4MNCb, MPOYUTAHHAA
B. A. JluBwunuem Ha rupe secom 4270 r (60-V11-115, tabn. I, 13,
un. 13):

D e pt 2) XIHi i rty knpy, 1. e. «6 pa3 no 17 n (ewe)
HeMHOro»16 Haapyroli cTopoHe 3Toi rmpm HanucaHo: nwC XX XX X -
«950». Mpun pgeneHun 4270 r Ha 950 nonyyaetca gpaxma B 4,49 r.
Ecnv NnpuHATL 3TO YTeHMWe, TO HAafo AyMaTb, YTO HaAMWUCKU He OAHO-
BPEMEHHbI: CHayana rupsa 6bifa BbiBelleHa He B Apaxmax, a B «pa-
3aX» N0 OTHOLWIEHWUIO K KaKO-TO APYroil MeHblle rupe. Bo3aMoXHo,
uTo 3Ta rups 6bina B 6 pa3 MeHbLUe COXpaHUBLUECA U, B CBOKO Oue-
pefb, UMena 0603HauYeHne «17», byayum B 17-pa3 Tsaxenee Kakoi-To
NCXOLHON TPeTbeN rmpn Becom YyTb 60Mblle, 4em 4270 1 :6: 17 =
41,86 r. BonbLWO rMpeit MOXHO 6bI/10 MONb30BATLCA TO/bKO B Ha6O-
pe C, HaMMeHbllU el UCXOAHOW FMpeid, B CBOK O4Yepefb BbIBELIEHHONA
YXe He B «pasax», a B KaKMX-To eAnHULAaX.

TaKoro poja BbiBellMBaHWe B «pa3ax» 6e3 BbiBELIMBAHUS B pax-
Max Un Apyrux BECOBbIX efMHULAX, BO3SMOXHO, 3aCBMAETENLCTBOBAHO



V1 Tupeii ¢ ofHol Haanucbto (78-XXLU-21,1a6n. 1,14, un. 14): X
pY-«19 pa3». Bec rupu 14 600 r. Ha oguH «pa3» npuxogutcs 768,42 T.

TpeTbs HaANWUCb TAKOro poAa, Ha rupe 79-X-7, tabn. 1,15, un. 15,
COAEPXUT ToNbKO ungpbl: X LUW. Bec rupn 8450 1, a «eAUHNLbI» —
563,33 1. KameHb 3epHUCTbIA, HaAMWCb OYEHb YNPOLLEHHbIX HaYepTa-
HWIA, He KypCUBHas, Kak 06bl4HO. CnoBa pY («pas») 34echb HeT.

YeTBepTas ripsa ¢ 6/113K0i No 3HaveHUto Haanucbio (79-XXY-19,
Tabn. 1,16, un. 16) B ogHy ctpoky XIII pY- «13 pa3» —secut 10400 r.
Ha oanH «pa3» npuxogutca 800 T.

Matas rups ¢ Hagnuebio Takoro poga (80-1X-25, tabn. 1,17, nn. 17)
MMEET Ha ,pyroi CTOPOHE OKOHYaTe/IbHOe 0603Ha4YeHNe Beca B fpax-
max. Bec rupu - 2068,75 r.

MepBas Hagnwuce: 1) C 2) XX XX XX Il - 462. Bec fpaxmbl —
4,48 1. BTopaa Hagnucb B Tpex cTpokax. b. . Mapuwak uutan ee,
Kak: 1) ’5ry pUrT’k (unm pUnT’K, MeHee BEPOATHO p’lyT’K; Cp. UHOE
HanmcaHue “y” B MEPBOM W YeTBEPTOM C/0Bax 3TOM Hagnucu) 2) wp’r
Tyl 3) Knp-«Tpu ... (N0) YeTblpe, OCTAETCA HEMHOIO». 3HauyeHune
BTOPOrO C/10Ba HEACHO. MepBble ero 6yKBbl COOTBETCTBYHOT C0BY pY,
BO3MOXXHO, OHO, Kak 1 pY, o3HayaeT KpaTHOCTL. B Lenom TeKcT no
CBOEMY 3HAYEHUIO MOX0X Ha pa3obpaHHyto Bbilwe (rupsa 60-YH-115,
Tabn. 1,13, un. 13) Hagnuce: «6 pa3 Nno 17 1 HeMHOro». [eneHune Beca
Ha 12 paeT 172,4 r. B. A. JIuBWwuny cyntan BOIMOXXHbIM W YTeHMue
pyUTnK - «6aTMaHak»17.

ECTecTBEHHO, YTO BbIpaXKeHue Beca rMpb B «pasax» He MOXEeT
NPYBOAMTbL K COBMaAEHUIO efNHULL, KOTAa UCXOAHOR TUpPei CNYXNT He
3TasIoH, a TOXe CNY4YalHO BbIBELLEHHbIN KaMeHb.

"mpmn ¢ 0603HaYEHUSAMM B «pasax», ECIN OHW CyLL,ECTBOBaNM, ObINn
Hey[06HbI, TaK KakK UX MOXHO 6b1f10 MCMO/b30BaTh TO/IbKO BMECTe C
MCXOLHbIMW TUPSAMU. BO3HMKAeT BONPOC, MoYyemy TOr4a Ha HUX He
nucanun Bec B Apaxmax, KOTOPbIA HETPYAHO BbIN0 BbIYUCAUTL, YMHO-
YXUB YMCNO ApaxM UCXOAHOM rMpK Ha YMCO «pa3oB». BO3MOXHO, 3TOr0
He fenann 6e3 cneynanbHOro HOBOIO BbIBELLMBAHMA NO APaXMOBOMY
3Ta/IOHY, TaK Kak BeCc B «pasax» (?) He CcUMTanM BMOJIHE TOYHbIM.
lMoBTOpHOE BbIBELWMBAHWE 3aCBUAELTENILCTBOBAHO [ABYMA TUPAMU C
HaanMcAMU Ha ABYX CTOpoHax. 'vpu, 0603HaYeHHbIE TONLKO B «pa-
3ax» (?) OTHOCATCA K caMbIM Tsxkenbim: 8450 r, 10 400 r, 14 600 r.
BeposTHO, BbIBEPATL MX NO 3Ta/IOHY ApaxMbl Uau ctepa 6b110 TPYL-



Ho. O603HauYeHne B «pazax» MOII0 TeM CaMbIM YKa3blBaTb HA MeHb-
LUYH TOYHOCTb, C KOTOPOA MUPUANCH NPU B3BELUMBAHUW CPaBHUTE b-
HO JelleBblX TOBApOB. ['MpKU B «pasax» yfo6Hee ObI10 UCMOMNb30BaTh
npu B3BELLIMBAHWK CBOEr0 MMYLLECTBA, YeM NP TOProBie.

10. Nocnpa umTaet Hagnucu no-gpyromyi8 OH cunMTaeT, 4to cno-
BO pY B 3TUX HaANMUCAX —3TO coKpaleHue oT p’tmnk —«6aTMaHaK».
Mo ero MHeHu, B HagNucK Ha rupe 60-VII-115, tabn. |, 13, nn. 13,
npoyYnTaHHo B. A. JluBwunLem, C/I0BO rty - «U» HAf0 3aMEHUTb Ha
sly - BcnomoraTeNibHbIA rnaron «ecTb». Torga nonyyaetca: 1) I p’t
2) X HA 111 sty knpy —«6 6aTmamnakos, (Ha) 17 (4paxm) MeHbLUe», T. €.
6 6aTmamnakoB 6e3 17 gpaxm. Bmecto pUnT’kK OH ynTaet pyYTNK —
«baTmMaHak». COOTBETCTBEHHO, HAANWCb Ha FMpe, B KOTOPOM eCTb 3TO
cnoso (80-1X-25, Tabn. 1,17, un. 17), npuHumaet sug: 1) *5ry p’tmnk
2) ctp’r mynt 3) knp - «3 6aTmaHaka, (Ha) yeTbipe (Apaxmbl)
OCTaeTCcs MeHblle», T. . «3 6aTMaHaka 6e3 yeTbipex gpaxm».

B nepeom cny4yae (rups 60-V11-115, Tabn. |, 13, un. 13) Mbl geli-
CTBUTE/IbHO MoJlyvyaem efuMHuLY, [OBOJIbHO TOYHO COOTBETCTBYHOLLYIO
Haleh «MUHe» - «MaHHy». CnoBo pPYTNK NPOMCXOAUT OT Ha3BaHUSA
Mepbl Beca «baTMaH», KOTOpoe MHOrga ABAsSeTcd CUHOHUMOM C/ioBa
«MaHH». PaccMOTpuUM BapuaHTbl pacyeta 6aTMaHaka Ans 3TOW rupu:
(4270 1 + 17 x 4,47 1) : 6 = 724,4 1, eCNN UCXOLUTb N3 CPefHEro
3HaveHus gpaxmol. Mpu 6aTmMaHake, paBHOM 40 cTepoB, uam 160 gpaxm,
MOXHO MOACYMUTaTb, CKOMbKO ApaxM, MO MHEHWIO Nofel, BbiBELIN-
BaBLUWX FMPH, B HEl AOMKHO 6blf0 6bITh: 160 X 6 —17 = 943,

Mexay TeM, nonpasoYvyHOeE B3BeLWBaHWe fano 965 gpaxm, ucrnpa-
BMB OLIMGKY NPpUBAMN3NTENIbHO B 22 Apaxmbl. Mpu geneHnn Beca rupu
Ha 943 oAHa gpaxMma nonyyaeTcs paBHON 0kono 4,53 r, a 6atmaHak —
453 rx 160=7248r.

Ha BTopoi rupe (80-1X-25, tabn. 1,17, nn. 17) HegocTaya morna
6bITb YKa3aHa B paxmax uam B ctepax. ECnu oHa BbipaXxeHa B Apax-
Max, TO, UCNONb3ys CpefHee 3Ha4YeHne agpaxmbl 4,47 r: (2068,75 r+ 4 x
4,47 r) : 3= 6955 r, UTO faeT CAMWIKOM NEerknini Bec 6aTmMaHaka, a
ecnu B cTtepax,- (2068,75 r+4x 17,88r):3=713,4r,T. e. nonyyaetcs
NnoYTW nieanbHoe COBMafeHne ¢ TeOPeTUYECKMM BECOM BaTMaHaka.
MonHoe umncno gpaxm (160 x 3 - 16 = 464) NuUWb Ha O4HY Apaxmy
OTNMYaeTCsa OT NONPaBOYHOro 0603HaYeHNs B agpaxmax-465 gpaxm.
Mpu 464 ppaxmax ctep paseH 17,83 T.



[0 cux nop Bce BbITAAEN0 XOPOLO, HO rupa Becom 14 600 r
(78-XXLU-21, Tabn. |, 14, un. 14), naeT yKe Takoe 60/bLIOE PACXOXK-
[leHVe TeopeTUYEeCKOro 1 peasibHOro Beca eiMHULbI, YTO 3TO efBa K
MOXHO Ha3BaTb OLLIMOKON. Ha egmMHuMLy Beca Tam npuxoautca 768,42 T.
Bec rvpu B 19 6aTMaHaKoB A0/XeH 6bin ObITh: 715,2 rx 19= 13589 r,
ecnu pacyet 16atmaHak = 40 ctepam = 160 gpaxmam (npu gpaxme B
4,47 1) BepeH. OcTaeTcs eLle o4Ha, Ha NepBblii B3rNs4, ManoBeposATHas
BO3MOXHOCTb, YTO B flaHHOM Cnyyae ucxofHas fpaxma 6bina He
06blyHaa ans MeHoKMKeHTa, paBHad 4,47 1, a gpyras, pasHad 4,8 r u
COOTBETCTBYIOLLAA NO3A4HelLLeMy 6yxapckoMy MUCKanto19 B To Bpems
KaK NeHIKUKEHTCKas ApaxmMa npubnnsnTeNibHo paBHa camapKaHACKoOMY
N KAHOHWMYECKOMY MUCKa0.

Ewe 6onblias pasHuua nonyyvaerca gns rupu ¢ Hagnucoto X 11 pY
(79-XXY-19,1abn. 1,16, nn. 16), rae Ha 1pY npuxogutca 800 r, a Ha
Apaxmy - 800r:160=5r.

MATUrpaMMOoBbIl MUCKasb BbISIBEH C MOMOLLLIO BbIYUCAEHUA
Takxe Ans nosgHecpesHeBekoBol Byxapbli.

Ewie 60nbliee oTAMYMe OT Beca 6aTMaHaka nony4vaeTcs 4ns eam-
HULbl Tpun ¢ Hagnuceto X LIH (79-X-7, Tabn. I, 15, un. 15), rae Ha
eAnHMLY Beca npuxoautca 563,33 1. 3gech pacxoxgeHue B 21 %,
KOTOpOe, NoXanyn, CINLWKOM BENKO faxe 415 HaMepeHHOro obMaHa.
Hy>xHO N npegnonaraTb Hanuune ele o4HONM gpaxmbl - B 3,52 r? nn
3Ta eguHuua-mepa B 100 cukneit ¢publ) no 5,66-5,67 r, 3aceuge-
TeNbCTBOBaHHas B KayeCTBE CYMMAapHOro Beca CepebpsHbIX COCy-
[0B B [lpeBHeid Mpeunn?2

MHoroo6pasune gpeBHUX U CpefiHEBEKOBbLIX Mep Beca A0 CUX Mop
Mo3B0JIAN0 HaM NoAbupaTb NOAXOAALLINE BECOBble eANHULLbI AN Ha-
LIXX pacyeToB, HO TOrfa nony4yaercd, YTo B [MEHIKUKEHTE MpuUMe-
HAMW pa3Hble 6aTMaHaky 6e3 cneunansHOro 0603Ha4YeHuns, HUKaK He
0TMeYas Ha rmpax ux pasnuyms, Y4To LOMXKHO 6bII0 BHOCUTL XaocC B
TOPros/to. Mo3aTomMy Henb3s UCKKYUTL, YTO BEC BCe-Taku 0603Ha-
yanu B «pasax». B nobom cnyyae, cTpemaeHue NonpasmTb OWNOKY
B OHY WM HECKO/IbKO ApaxM Ha MoyTu MATb COTEH Pe3Ko KOHTpa-
CTMpPYeT C pa3bpocoM 3HaueHui, npuxogsawmxca ina 1 p4.



O6o3HaueHMe Beca B HagnNMcAX camapKaHACKMM MUCbMOM
Ha cepebpsiHbIX cocyaax

Mpexae yYem MepeinTn K rupsM C Haceykamu, 4acTo MeHee Mo-
NATHLIMU, YeM HaAnucKu, Hafo npefBapuUTelbHO pPaccMOTPeTb ApPY-
rve faHHble no metponorun CamapkaHackoro Corga B lonNonHeHue K
HagNUCAM Ha rMpax —Hagnucu camapKaHLCKUM NMUCbMOM Ha cepeb-
psAHbIX cocydax. JaHHble Mo cocyfamM MoKasbiBalT, YTO, KpOMe gpax-
Mbl M CTepa, 3aCBUAETENbCTBOBAHHbLIX HAAMUCAMUN Ha TUpax, 6bi1n u
Lpyrue fipaxmbl U CTepbl 419 B3BeLLMBaHUA cepebpa, KOTOPbIe HeNb3A
He NPUHMMaTb BO BHUMaHne2 «Hagnucb 24» (no Hymepauuu B. A. Jlne-
wuya n B. I'. JlyKoHWHa) gaeT BecbmMa He0ObIYHOE HanucaHue 3HaKa
C (100) v 04YeHb CTPaHHbIM BeC Ha OAHY eAMHULY, NO3TOMY ee Mbl He
oygem paccmatpuBatb. CNOPHO M YTeHWe 3TOW Hagnucu, no3gHee
npegnoxxeHHoe K. bpyHHepoMZ3 B apyrux Hagnucax BcTpeyarlTcs
cnoBa gpaxma (3rxT’kK) 1 cTep WAKM cTepak, 0603HaYEeHHbIN OQHaX-
Abl 6YKBOI 6 (KaK 1 Ma O4HOI M3 Tupb).

[Mocne nM3yyeHUa rMpb Mbl BNpaBe 0XuaaTb, 4TO U Ha cocyfax u3
[4paroLeHHOro Metanna cnyvaliHble OTKNOHEHUS peanbHOro Beca oT
0603Ha4YeHHOro B Hagnucax ByayT Toxe HeBenuku. Moatomy, Korga
Ha cocyfie BeCOM 282 r HanucaHo «60 gpaxm», TO, HECOMHEHHO, Mbl
BCTpeyaeM He BecoByl ppaxmy CamapkaHpckoro Corfa, uM3BecT-
HYI0 HaMm Tenepb No rupam MeHpKnkKeHTa N Adpacmnabad a Kakyto-
TO APYryl gpaxmy - Becom 4,7 125 [MponcxoxaeHne aTo egnHNLbI
BMOJ/IHE MOHATHO. 3TO PUMCKMIA N BU3AHTWIACKMNIA BeCOBOW conup B 1/72
PUMCKO-BMN3aHTUIACKOTO (hyHTa BOCTOUYHbLIX MPOBUHLMIA, T. €. OKONO
4,68-4,69 r. Takum ob6pa3om, mMbl BUAMM, 4To B Corge, Kak 1 BO MHO-
rMx cTpaHax [JpeBHero mupa, 04HOBPEMEHHO MO/b30Ba/IMCh Pa3HbIMU
BECOBbIMU efuHMLAMUN. BO3MOXHO, YTO pasvuHble ApaxMbl UMenun
pasHylo foKanusauunio B 06WIKMPHOM apeasie COrgMIACKON NMUCbMEH-
HOCTM, BbIXoAAllem faneko 3a npefensl CamapkaHackoro Corgao

Mo Hagnucu camapkaHAcKUM nucbMom IV—V Beka Ha cacaHuj-
cKom cocype IV Beka, 4aCTb KOTOPOro yTpayeHa, Bec cTepaka nosy-
yaetca 6onee 16,3 r27. NOCKONbKY pasMep yTpaTbl HEACEH, TPYAHO
CKa3aTb, HACKOJ/IbKO 6onblie 6bin cTepak. Ecnu cumtaTh BCneg 3a
B. A. /luBwunuem, 4To He xBataeT 1/20 yacTu cocypa, T0 cTepak
Mor 6bITb paBeH 17,18 r, a gpaxma —4,28 r. Bo3amM0oXHO, yTpaTa bbiNa



eLle MeHbLUe, MOCKO/bKY OHA MPUXOAUTCA He Ha pebedHble HakKaj-
Hble YacTu, a Ha 60nee TOHKME y4acTKM oHa. HO Hago y4yecTb, 4TO
OTCYTCTBYET NOALOH, Y Mbl HE 3HAEM, COXPaHSA/CH /1N OH eLLe Ha 3TOM
cacaHMACKOM cocyfie, Korfa OH nonan K cBOeMY COrAuACKOMY Bna-
Jenbuy. FICHO TONbKO, YTO B J]aHHOM C/ly4ae peyb WAeT O cTaTepe B
4 ppaxMbl Npu gpaxme, BeCMBLUEl 60nee 4 T.

B Apyrom cnydyae cTep OokKasblBaeTcs paBHbiM 17,4 1, Npu 3TOM
Apaxma paBHsieTca 4,35 T. Henb3a MCKNOUNTL, YTO 3TO Ta Xe eAnHuLa,
KOTOPYIO JAKT TMpW, HO OHA BCe Xe C/IMLLIKOM Mana U K TOMY e
TOYHO COOTBETCTBYET CacaHMCKOMY MOHETHOMY CTaHAapTy, ycTa-
HoBMeHHOMY ApTawupom |, n atTudeckon gpaxme (4,35-4,37 r). Hago
OTMETUTb, YTO B JaHHOM Cfly4Yae LUM(POBbIe 3HAKM HANOMUHAIOT, Kak
oTMmeyaroT B. A. Jluswny n B. I. JIYKOHUH, cpegHenepcuickmneZs

CacaHugckue cepebpsiHble MOHETbI 3HAUUTENIbHO pasnuyaroTcs
no Becy. VIx cpegHunii BeCc HMXe, YeM Apaxma B 4,36 1, M0 NoAo6Has
eANHNLA, BEPOATHO, YUMTbIBaNaCh Npu perfameHTannm YekaHku. 310
MOXXHO NpocneanTb No ony6nmkoaHHoMY B. . JIyKOHMHBIM 1 A. Paj-
Xabnu 6onbloMy Knagy MoHeT BapaxpaHa 112 Ecnv UCKAOUUTD
ABHO flepeKTHble 3K3eMNAapbl, TO Bec 157 MOHeT Konebnetcs ot 3,81
[0 4,76 1. CpefiHee MeXAy KpanHUMK 3HaYeHnAMU - 4,285 T, cpefiHee
apugpmeTnyeckoe - 4,215 r, Ho pacnpefefieHne SBHO aCUMMETPUYHO:
B uHTepBane 3,8-3,89 r- 1 moHeta; 3,9-3,99 r- 4; 44,09 r- 13;
41-4,19r1-23;4,2-4,291-43;4,3-4,391 -53;4,4-449T1- 11;4,5-
459r1-8;46-4,691-0;4,7—4,791 - 1. Korga moHeTbl YeKaHWUNU, TO
NX cpeAHNin Bec 6bIn 0KoMo 4,36 1. A 60n1ee Nerkmx 1 6onee TAXENbIX
MOHEeT Moay4anocb NPUMEPHO MOPOBHY, HO BCKOpe 60nblIas 4vacTb
MOHeT Tsxxenee 4,4 r 6blna Tak UAM MHa4ve U3bATa U3 0b6paLLeHus,
MOCKO/IbKY 3TV MOHETbI HEBLIFOAHO ObINI0 OTAaBaTb MO TOM Xe LeHe,
4yTo ¥ 6onee nerkne. Takoe acCUMMeTPUYHOE pacnpegeneHne BUAHO
M Mo MeHblLUel Bblbopke MoHeT ApTawwupa | (IV Tnn)30. B no3gHeca-
CaHMACKOe Bpems BeC XOpowwux gpaxm 6bia1 4,0074,2 1, a nyuwinx
3aK3emnnapos - fo 4,37 ral

Takum 06pas3oM, 06bIYHO YAaBanoch pasnnyatb MoHeTbl Ha 0,05 r
TAXenee cpefHero seca. 3T0 NPUMEPHO Ta Xe TOYHOCTb, YTO U ANA
BECOBOW ApaxMmbl, N0 KOTOPOW BbiBeLUEeHbl MEHXKUKEHTCKMUE TUPK C
Hagnucamu. CpefHWI Bec, yCTaHOBNEHHbIA NPU YeKaHKe, 6bif Bbille
cpegHero Beca obpalyaBliMxcA MOHeT. Hajo y4yecTb TakXe, 4To
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YyeKaHKa BeflaCb Ha OCHOBE KaKOWi-TO BECOBOI HOpMbI, KOTopas 6bina
Bbille, YEM YCTAHOB/IEHHbI/i rOCYAapCTBOM CpeAHWIA Bec MOHETHI.
Hepeako ncxofHas HopMa COOTBETCTBOBafia BECOBOWN efuHULE, KO-
Topas HasblBanachb Tak Xe, Kak MoHeTa. lMo3gHee B Xanugarte noc-
ne pedopmbl Aba-an-Manuka B KoHue VIl Beka BECOBOMY JUPXEMY
B 3,125 r cooTBeTcTBOBaNa cepebpsaHas MOHeTa AMPXEM BECOM
2,9645 r3 Takoe pas3ninumne onpaeAbliBasio pacxofbl Ha NPOU3BOACTBO
MOHETbI, MOCKONbKY OAHAa BecoBas eguMHuua cepebpa Obina BeCOM
6onblle, YeM MOHeTa, HO AO/MKHA 6blfa COOTBETCTBOBATL OfHOM
MOHeTe. ATTUYeCcKas BecoBas fpaxma Toxe 6blna Bbllle MOHETHOI.

OueBMAHO, BEC U3JeNWUIA U3 AparoLeHHbIX MeTanioB HepeaKo, HO
OTHIOAb He 0643aTeNbHO, 0603Havancsa B 0Co6bIX CepebpsaHbIX gpax-
MaX, KOTopble OblN MeHbLUe 06LLeBeCOBbIX. [ipaxmbl Uan cTatepsbl
[Nd B3BellMBaHWUA cepebpa uav 3010Ta MO NPOUCXOXKAEHUIO 0ObIYHO
CBfI3aHbl CO CPEeLHMM BECOM MOHET, HO, CTaB CMeLnann3npoBaHHON
BECOBOI eAMHNLEN, OHN MpUO6peTanu onpeaeneHHY YCTONUYMBOCTb
N MOIN yXKe He KonebaTbCa BCef 3a KaXAbiM M3MeHeHMeM Beca
MOHEeT. M. BuKepc cuyuTaeT, 4To Npu nappaHax mactepa noayyanu
MeTana Ans U3roToBAeHUs COCYL0B, B3BELLEHHbI B aTTUUYECKUX Apax-
mMax («gpaxmax AnekcaHgpa») no 4,37 1, HO Bnajenblbl 4acTo B3Be-
LWMBANN FOTOBbIE COCYAbl B COOTBETCTBUW C 60NEE HU3KUM, YEM UC-
XO[HbIA, CpeHNM BECOM X0AA4ei MOHETbI, BOCMPUHMMAsA COCYAbl Kak
CBOEro poja cepebpsHbie «MOHETbI» O4eHb 60/1bLLIOIr0 HOMUHanNa. Mpu
3TOM B Hajnucax, oTpaxawwnx Takme B3BELIMBAHUA, MOAyYannch
HEKPYTble yncna, NPeBblllal L ne COOTBETCTBYOLLLEE YACO «A4paxXM
AnekcaHgpa»3

Hanbonee yctounsbiMu 6bi1n 06LLEBECOBbIE eANHMLbI. COraunii-
ckas gpaxma Hecny4yaiiHO pakTuyecku coBnafaeT ¢ KaHOHUYECKUM
MucKanem xanugarta (4,465 r). O6e eguHULbI, BEPOATHO, BOCXOAAT K
OlHOMY MPOTOTUNY, CKOpEee BCEr0 K BECOBOW efMHULE, COOTBETCTBY-
IOLWed aTTUYeCKON apaxMe, NOCKONbKY NPU 31/IMHU3ME aTTU4eckas
cucTema nojsyymna WMPOKOe pacnpocTpaHeHue Ha BocToke.

B ofHOM cny4yae B COFAUIACKOWA HaanucK Ha cocyfe, HalileHHOM B
Yunneke nog Camapkangom (VI - Hauano VIl Beka), ynoMAHYThI CTe-
pbl (6) cepebpa: «HEMHOIO MeHee» WIN «Ha OAHY Apaxmy MeHee»,
yem «20 6 cepebpa»34 Bec cocyga 313,5 r. Ha apaxmy cepebpa
npuxogutca 3,97 I, HO, y4YUTbIBas Heb6OMbLUME YyTPaTbl MeTanna, Hago
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cunTaTh, YTO BEC ApaxMbl Obln HEMHOTO 6onee 4 r. OH COOTBETCTBY-
eT Becy 06bIYHOI gpaxMbl cepebpa B N03AHECACAHUACKUX HaANUcAx
Ha cocyfax3d HO B /I060M c/lyyae 3TO MeHblle, YeM fpaxma Hajnu-
celi Ha rupax. Peub naeT UMEHHO O Bece, a He 0 LeHe, TaK KakK cam
TEKCT Hafnucn cBMAeTeNbCTBYET O NPOLLecCe B3BeLUVBAHWA: Ha OfHY
yally BECOB MOMOXWUAW TUpPK (MK rupu) ¢ 0603HaUYeHNeM B cTaTe-
pax obwum Becom B 20 s, a Ha Apyryto - cocyi. PaBHoBecue 6b1n10
[JOCTUTHYTO, KOrfa Ha yally ¢ cocygom Jo6aBunum rpys B 04HY gpax-
My (MK, NO 4PYrOMY YTEHWIO, NPOCTO HE6O/bLLON OTHOCMTENLHO CTa-
Tepa, HO TOYHO He BbIBELLEHHbIN Tpy3).

Kpome corguiicknx Hagnucein camapkaHACKMM NUCbMOM, Ha CO-
cyjax ecTb elle Hagnucu 6yxapckMm MUCbMOM, HO K HUM Mbl Bep-
HeMcs nocsie pacCMOTPEHUS TUPb C HaceykaMu U rmpb 6e3 0603Ha-
ueHusa Beca. Tenepb, Nocne 063opa HagnNuceld Ha cocyfax, ACHO, YTo
Mbl He JOMKHbI MCKNKYaTb BO3MOXXHOCTb BCTPETUTb TUPU C eAUHU-
LlaMKn, COOTBETCTBYIOLWMMUN He TONLKO 06LLeBECOBO ApaxMe, HO U
6onee nerkovi gpaxme ansa cepebpa, a Takxe 6onee TAXENON gpax-
Me, NPYMEPHO COOTBETCTBYIOLLE/ BECOBOMY CONUAY.

'mpu ¢ Haceukamu

Jlerye Bcero NoHATbL 0603HAYEHUA HA TMPAX C OLHUM PALOM Ha-
CeyeK Ha OfIHOI CTOpOHe. Tak, Ha rupe 58-VI-25, Tabn. 1,18, nn. 18, —
4 Haceukun. Becut oHa 18,1 r, Ha 04HY Haceuky npmxoautca 4,52 r,T. e.
0flHa 06blYHas Apaxma c Heb6OoNbLIOW OWNOKoW. B agpyrom cay4yae Ha
rnpe Becom 82,25 r (63-XI11-10, Ta6n. I, 20, nn. 20), HaillgeHHON B
cnoe VII Beka, nmeetca 18 HaceyeK. /I3 TOro e nomMmeLeHnsa npouc-
XOAWUT TUTeNb ANA MaBku 30/10Ta% Ha egumHuULy Beca NMpuxoauTcs
4,57 1. 3TO 3HaYeHMe BbIlIe, YEM Y BCEX APYTUX MEHIXUKEHTCKUX
rMpb, HO OHO Mano npeBblllaeT BeC gpaxmbl 4,55 r, NONYUYEHHbIA NO
rupe ¢ Hagnucobto M3 umtagenun (67-L-11, Ta6n. I, 11, na. 11). Bo
BCAKOM C/lyyae, SICHO, YTO Haceyku MOryT COOTBETCTBOBATb 0ObIY-
HbIM Apaxmam.

B cnoe VII Beka 6bina HaligeHa rups (58-X11-19, Tabn. 1,19, nn. 19)
C HaceykaMu Ha AByX CTOpoHax. Bec ee 121,94 r. Ha o4HOl cTOpoHE —
7 Haceuyek, Ha gpyroi - 3. Cyaa no rupsam c AByMs Hagnucamu,
0603HaYeHNA Ha Pa3HbIX CTOPOHAX He AO/HKHbI CyMMUpoBaThes. Mpu
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LefneHnu Beca rupu Ha 7 nonyyaem 17,42 r. CooTBeTCTBYHOLLAA Apax-
Ma —4,36 T, T. e. «gpaxma AnekcaHgpa». Hagnucu, BbINONHEHHbIE,
Kak npaBuno, nNpesBoCXOAHO, NUcanum npodeccuoHanbl, BEPOATHO, B
crneunanbHOM YUpeXAeHUU, a HaCeYKN MOT HAHEeCTU Ha KaMeHb Nto-
60l 4YenoBeK, NPUYEM TUPU C BbIOUTBIMU HagNMUcAMK 6bian ohuLm-
anbHO AONYLeHbl ANA UCNOb30BAHUA BTOProBe (2 U3 HUX HalfeHbl
B TOPrOBO-PEMEC/IEHHbIX 3aBefleHNAX), a TMpy C Haceykamu, CKopee
BCEro, NPUMEHANNCL B YaCTHOM ObITY.

3 Haceykn Ha APYroi CTOPOHe 3TOI rMpu NPUMBOAAT He K onpefe-
NeHHOI BECOBOI eAnHMLE, a K Becy 40,65 r, KOTOpbI AONYyCKaeT Tpu
TonkoBaHuA. 1o NnepBoMy, 3TO BeC MeHbLUERA rnpu, paBHblin 1/3 Beca
JAaHHOW rupu. Torga 3 Haceuykum COOTBETCTBYHT MpesnonaraeMbim
00603HaYEHNAM B «pa3ax» Ha KPYnHbIX rupsax. CornacHo BTOPOMy TO/-
KoBaHuto, Bec 40,65 r o3HavaeT eanHuLy B 10 gpaxM, HO BblBELLEH-
HYI C ownbKoii: 43,6 r—40,65 1= 2,95 r Ha KaXAYH eguHuLy Uan
9,15 r, 1. e. nonctatepa (unm 6,8 %) Ha BClO rUpto. MOXHO 6bIN0 6bl
npeanonoXunThb, 4TO 3Ta 60MbLlas owmnbKa 6bina 3ameyeHa, U3-3a Hee
Nnpoun3Beny HOBOE B3BELUMBaHME Y OTMETWUAN NPaBUbHbLIA BEC Ha ApY-
roii cTopoHe KamHs. o TpeTbeMy TONIKOBaHUIO, Kaxjas M3 3 Hace-
Yyek cooTBeTCTBYeT 10 MeHbLW MM CepebpsAHbIM Apaxmam, COrfiacHo
nosgHecacaHUACKOW MOHEeTHOW HopMe. B TakoM cny4yae Ha rupe nme-
t0TcAa 0603HaveHUsd B «apaxmax AnekcaHfpa» (7 Haceuyek) v B fe-
CATKaxX MasblX gpaxm (3 Haceuknu).

2 TVPU C HaceykamMmn [atT, Kak 6yaTo, 3Ty Nerkyt cepebpsaHyio
Apaxmy, KoTopas BeCUT NpuMMepHO Ha 0,3 r MeHbllue 006LLeBECOBOA.
370 HebonblMe ranbku Becom 27,455 rn 71,53 r. Fnpsa secom 71,53 1
(59-X11-101, Tabn. I, 21, nn. 21) HailgeHa B cnoe NpUBANU3UTENIBHO
cepeauHbl VII Beka. Ha Hel 17 Hacedek. Bec eguHuubl —4,208 T.

Mnps Becom 27,455 1 (58-111-14, Tabn. |, 22, nn. 22), HailgeHHas B
cnoe Hauvana VIl Beka, oTAM4YaeTca Tem, YTO Ha Heill nmeeTca paj
13 6 Haceyek 1 NepneHAnKYNAPHO K ero cepefinHe pag euie m3 3 Ha-
ceyek. ['vpa Tak mana, 4YTo BbIBELWIVBAHUE B «pa3ax» B 3TOM Ciyyae
HEBO3MOXHO, @ HaCeYKN COOTBETCTBYHOT KaKMM-TO BECOBbLIM eMHULaM.
CTO/Nb )€ 04YEBMAHO, YTO 6 HaCeUYeK 04HOr0 psAfa U 3 HaCeYKU Apyroro
Henb3d NPOCTO CYMMUPOBaTh M 4YTO 3[ecCb, B OT/YMe OT 0603Ha-
YeHW Ha pasHbIX CTOpOHax, 06a psja Haceuyek BMECTe OTpaXxarlwT
OfHY W TY XXe BeNn4nHy. MOXXHO NpesnonoXnTb,"4To OAUH U3 PALO0B
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COOTBETCTBYET 60/bLUIUM eANHMLAM, & APYTOil - MeHbl M. N3BecT-
HO, YTO B cTaTepe 6bI/10 4 ApaxMbl, a B Apaxme - 6 gamros. Bec rupm -
MeHee 2 ctatepoB. CriefoBartefibHO, [Ba OCTalOLWUXCA BapuaHTa —
6 Apaxm u 3 faHra, T. e. KaMeHb Becun 6,5 gpaxm, unu 6e3 3 faHros
6 gpaxm. B3BewnBaHue g0 NOIOBMHbI ApaxMbl 3aCBUAETENLCTBOBAHO
rvpein 72-X¥1-12, Tabn. 1, 6, un. 6, ¢ Hagnuco «35 (C) MONOBUHOWMY.
[paxma, KOTOpyl0 Mbl Mosy4aem Mo rMpe ¢ Haceykamu: B NepBOM
cnyyae-27,455r:6,5=4,22r(gaHr-4,22r: 6=0,7r), a BO BTOPOM
cnyyae - 27,455 r : 5,5 = 4,99 r. BTopoil BapnaHT npefcTaBnsercs
MeHee BepOATHbIM, HO B Ja/fbHEWLIEM Mbl €LLe BEPHEMCS K HEMY.

Ha rupe Becom 276,51 r (52-11-74, Tabn. I, 23, wn. 23), OTHeECEH-
HOW no naneorpagpuyeckmm gaHHbIM K VI BeKy 37, UMeeTcs U Hagnucb
«62 (gpaxmbl)», 1 Haceukn. CornacHo Hagnucu, gpaxma pasHa 4,46 .
Haceuyky Ha MPOTMBONOJIOXHON CTOPOHE PacnofioXeHbl CXO4HO C Ha-
ceykaMmy Ha npegblayLiei rupe: K cepefjuHe psga us 16 Haceuek
neprneHauKyIAPHO K HEMY NOAXOAWUT psAfL M3 3 Haceuyek. [MonbiTKa
MCTO/IKOBAHUA Hacedyek Oblna faHa npu nyb6aukauum 3TOW nepBoi
NEeHIKNKEHTCKOWN rnpn3 04HaKo Tenepb HOBbIN MaTepuan 3acTaBns-
€T NepecMOoTPeTb 3TO UCTONKOBAHME.

Kak nokasana rups 52-11-74, tabn. 1,23, un. 23, MeHbLUNE eANHULbI
00603HavalOTCA PALOM Haceyek, NepneHAnKYNAPHbIX K cepefuHe
6onbLiero paga. Mvpa 23 secut 16 ctatepos 1 3 gpaxmbl, 16 X 4 gpax-
Mbl + 3 ApaxmMbl = 67 gpaxm, unn 16 ctatepos 6e3 3 gpaxm, T. e. 16 X
4 ppaxmbl - 3 gpaxmbl = 61 apaxmy. Bo BTOpoM BapuvaHTe MOXHO
roBopuTb 06 OLLIMOKE B OAHY ApaxMy, UCnpaBfeHne KOTOpPON 3aduk-
CMPOBAHO HaANUChbIO. B nepBoHavanbHON Ny6anKauum 6b1an paccmoT-
PEeHbI YUCTO FMNOTETUYECKUE BOSMOXHOCTU LUECTU- U LECATEPUYHON
KPaTHOCTMW eANHNL, BECA, HO He BblN1 yUTeH cTep B4 ApaxMbl, 0 KOTOPOM
Mbl TeMepb XOPOLIO 3HaeM MO HafnUCcsAM Ha rupsax u cocygax. Kpome
TOro, Mojly4eHHOe TOr4a COOTHOLWEHME «feHapa» 1 Apaxmbl 10 : 7 He
cyuiectoBano go pedopmbl Abg-an-Mannkad, a y Hac, HeCMOTpS
Ha TO, YTO FMpPb HAlMAEHO YyXe JO0CTaTOYHO MHOrO0, HeT Apyrux
CBMAETENbCTB BAUAHMSA apabCKoi BECOBOIN CUCTEMbI Ha COTAUIACKYHO.

Ecnun Haceuykn 0603HayaloT cTaTepbl M gpaxMbl, TO BeC cTaTepa:
276,51 r: 16%= 16,51 r npu gpaxme 4,13 r. B aToM cnyvae (HesiICHO,
Kak 06CTOA10 Obl IeN10 NPU BbIBELUMBAHUMN B «Pa3ax») Mbl, MOXET
ObITb, UMEeM fIeN0 C rMpei, KOTopYK MCNofb3oBany Ans B3BeLIUBa-
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nWs B eMHULAX pas3HbIX CUCTEM: 00LLLEBECOBOIA M CreLManu3upoBaHHOM

(MOXeT 6bITb, CepebpsAHOiA, cyaa Mo HaANUCKU Ha YMIEKCKOM COcy/ae).

OfHaKo Hafo y4yecTb M BO3MOXHOCTb TOTO, YTO HAaceuykn oTpaxkaroT

nepsoe oWM604YHOE B3BeEWMBaHWe, JaBluee OWKOKY B 1 gpaxmy, —
61 (16x4 —3 = 61) BMeCcTO NpaBU/bHbIX 62. 3TO OYeHb MasieHbKas

owunbka. Taxenyw rupto secom B 2150 r (79-XXV-16, Tabn. I, 10,

un. 10) corguitybl NOABEPrAM BTOPUYHOMY B3BELIMBAHWUIO, NMPUYEM

pacxoXeHue pe3ynbTaToB ABYX W3MepeHuin 6bino B 7 Apaxm. Tam

OHO cocTaBuno 1,5 % oT 06Lero Beca KamHs, a 3gecb npumepHo 1,6 %.

Camoe 60nblIOe OTKNOHEHMWE, 3aDUKCUPOBAHHOE MO TMPAM C Hafl-
NMUCAMU, B KOTOPLIX HE YNOMAHYT U He MmeeTca B Buay p’'t, —1,72 %

(ans rmpun 67-L4-11, Tabn. |, 11, un. 11, BepoATHO BbIBELUEHHON pas-
HoBecoMm B 1 cTep).

Mo 3 rmpam ¢ Hacedykamn VI —Hauvana VIII Beka, cpefHUii Bec «ce-
pebpsiHOi Agpaxmbl» cocTaBnseT (4,208 r+ 4,22 r+4,13r1):3=4,19 .
OfHako 13 3 rmpb NUWb 0fHa UMeeT 04HO3Ha4yHoe 0603HaYeH e Beca,
TaK 4YTO JaHHbIX MOKA CMIUWKOM Mano, 4tobbl roBOPUTL O pa3Mepax
3TOIN ApaxMbl 60nee unn MeHee yBepeHHo. OHa 6/1M3Ka K apabcKomy
AVWHapy - BECOBOW eAWHWLE ANA 3010Ta, COOTBETCTBYIOLWEA OAHO-
MMEHHO MOHeTe, 1 ApaxMe HeKOTOpbIX CacaHWACKWX U mocTcaca-
UUACKNX MPaAHCKMX HaAMnucel Ha cocygax: no M3BECTHOMY 6/oAy C
BcagHukom VII - Havana VIII Beka, efnHMLa Beca, HazBaHHas drmsng
(BecoBaa gpaxma), paBHa 4,19 rd0. Takyl >Xe BeIMYMHY AaeT, No
MHeHuno E. A. [laBugosud, rupsa n3 Xyrtranadl

Cyas no OTCYTCTBMIO YTOUYHAKLWMX Hagnucel, B MeHOKNKEHTE
o(hMLManbHO BbIBELWMBAAW TMPU MO 06LLEBECOBOI LWKase, a Ipucno-
cobneHne NoAXOAALMX KaMHEW ANS BbIBELWMBAHWA NO APYroi cucTe-
Me Npon3BoAnAn Bcerga (Mam no 60nbLUel YacTn) caMm NOTPeduTenu.

N3 rupb ¢ Haceykamn Hambonee 3arafoyvyHa Ta, Ha KOTOpOW Bec
0603HaueH Kpectnkom (59-X11-220, Tabn. 1,24, un. 24). OHa HailgeHa
B cnoe VI Beka u BecuT 49,96 1. Bec cooTBeTCTBYET 12 «cepebps-
HbIM ApaxMam», HO CYeT gpaxmM Mo AHXKWHAM HUTAe He 3acBupe-
TenbCTBOBaH. Henb3a ncknounts 1 10 gpaxm no 5 r, 4To MOrnio 6bl
cooTBeTCTBOBaTb 6aTmMaHaky B 800 r (800 r : 160 = 5 r), KoTOpbIii
BblYMCNIAETCA NO OAHOM M3 TMpb ¢ Hagnucamu (79-XXV-19, Tao6n. I,
16, nn. 16), n 0AHOMY U3 ABYX MUCKasieli Mo3fHecpesHEBEKOBON By-
xapbl42 EguHuua B 2,5 ctatepa, T. e. B 10 gpaxm, paBHas 1/16 maHHa
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(6baTmaHa), M3BeCcTHa NOA Ha3BaHUEM «AYHUMCUP» B NO3JHENR ncnam-
ckoii CpegHein Asnnda.

WmeeTca rvpa ¢ 7 HaceykaMmn 1 MornepeyvyHsbiM pagoM 13 2 06biy-
HbIX 1 2 KOPOTKMX Haceuvek (63-X(B)-10, Tabn. I, 25). Bec ee 320 .
KpynHble 7 eguHuy, 3geck npumepHo no 10 gpaxm. Ecnu cumutats,
4TO MOMepeyHbIe HACEYKMN 03HAYAKT 2 paxMbl 1 2 faHra, To 1apax-
Ma 6yaeT paBHa 320 r: (70 + 2+ 1/3)=4,42 .

CnoXxxHee UCTONKOBATb Haceuykn Ha rupe (95-XXVlc-17, tabn. |,
31, un. 25), rge o6Hapy>XeHbl 6 Hacevek B OAUH P U 4 nonepeyHsble.
Bec rupu - 280,21 r. MonepeyHblii pag, Kak Bcerga, npuMbIKaeT K
cepesvHe OCHOBHOro. COOTBETCTBEHHO, OH COCTOUT U3 MEHbLUUX eLN-
HUY,. Bonblinx efuHUL, BCero 6 - 3TO He cTaTepsbl, &, CKOpee BCero, Te
Xe «fyHumcupbl» no 10 gpaxm. BO3MOXHbI fBa BapmaHTa: Bec rmpu
paBeH 64 gpaxmam (60 + 4) unu 56 gpaxmam (60 - 4). B nepsom
cnyyvae Bec gpaxmbl 280,21 r : 64 = 4,38 1, UTO NpUMepHO Ha 2 %
HMXe Beca 06bIYHON Apaxmbl U COOTBETCTBYET Becy «apaxmbl Ane-
KcaHApa», a BO BTOpoM cny4yae - 280,21 r : 56 = 5.

lMnoxo BMAHbI 6 Haceyek Ha OKPYrnoM KamHe Becom 22,8 r
(71-XX1V-4, tabn. 1,26, un. 26). Ha ogHy Haceuky npuxogutcs 3,8 T.
Takas fpaxma Morna 6biTb cneyuanbHO NpefHasHayeHa 415 B3Be-
LUMBAaHNA KaKNX-TO BbIMYCKOB CEPEBPAHBIX MOHET (CM. HUXeE).

HakoHeL, eCTb aKKypaTHbIA rnagkuii kameHb (73-XXIV-13, Taon. |,
27, vn. 27) C KaKMM-TO 3HaKoOM, BeCOM 1226,25 r. 3HaK Kak 6yaro
HanoMuHaeT uudgpsl 30. Ecnv 3To Tak, BecoBas efijMHMLA 34eCb - 3TO
«YHUMCUP», paBHbIin 40,9 r npu gpaxme 4,09 T.

Camas TaKenasa rmpa c Haceykamy Becut 320 r, a caman nerkaga —
18,1 r; camas nerkas rups c Bbloutol Hagnncbto—158,1 1, a c HagNu-
CblO TYWbIO - 44,7 T.

Takum obpa3om, BCe FMpM C Haceykamu [OBONbLHO nerkue. o
rMpsAM C HaceykaMy yCTaHaB/IMBAETCA Ta XKe CUCTEMA eAUHNL, YTO U
no rmpsaM Cc HaAnUCAMU; HO, KPOME TOT0, TMPU C HaceukaMu npeano-
NOXWUTeNbHO JatT eAnHuuy B 10 ApaxM ¥ Apaxmbl, OTHOCALMecCH,
BEPOATHO, K CUCTeMaMm, 3a)MKCMPOBAHHbLIM HaAMUCAMMK Ha cepebpa-
HbIX cocyaax: B 4,37 r u npumepHo 4,1—4,2 r n 8 3,8 r4d. HakoHeu, no
rMpsM ¢ Hacedkamu u no rupe ¢ Hagnucoto X I p’t (79-XXV-19,
Tabn. I, 16, un. 16) MOXXHO C HEKOTOPOI BEPOATHOCTbLIO Mpeanono-
XWTb, YTO CyLLECTBOBasa CUCTeMa Mep Beca, OCHOBAHHasA Ha NATU-
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rpaMMOBOI fpaxMe, COOTBETCTBOBaBLUE/ B TaKOM c/ly4yae OAHOMY
13 ABYX MUCKanei nosfgHecpefHEBEeKOBOW Byxapsbl.

BbiBelWeHHble KaMHU U chneyunasnbHO
M3roToBJ/IEHHbIE TUPKN

Camo C/I0BO «BEC» HAa MHOTUX MPAHCKMX A3blKAX —«CaHr», T. e.
KaMeHb, 4YTO rOBOPUT, BEPOATHO, O rNyOOKON SPEBHOCTU B3BeLIUBA-
HWMA C MOMOLLbIO KaMHeil.

MpenMyLLecTBO BbIBELLEHHbIX KaMHel nepej cneynanbHO U3roToB-
NEHHbIMU TUPSAMM, PABHLIMU TOW MW MHON eAUHNULLE BeCa, B TOM, YTO C
NMOMOLLbI BECOB C ABYMS YallaMyW W PaBHOMEYHbIM KOPOMBIC/IOM,
NCNONb3ys MeSIKMIA pa3HOBEC, MOXHO OYEHb TOYHO BbIBECUTH KaMeHb, a
3aTeM, MOYTU He Hapyllas ero LenoCTHOCTW, HafnucaTb Ha HEM Bec.
CneumnanscHo oTiMTas 6pOH30Bas UK CTEKNAHHAA TMPS ONpeaeneHHOro
Beca yAo6Hee /19 pacyeToB, HO €C/M ee BEC HECKONbKO OT/iMyaeTcsa oT
HOMMWHANbLHOIO, TO ee Y)XKe HeNb3 NOA40rHaTb, He HApPYLIMB LLeN0CTHO-
CTU NpeAMeTa U He Bbi3BaB TeM CaMbIM MOA03PEHUS B (hanbcumukalmm.
Ecnu )xe OTMEeTUTb Ha Heil NOAYYMBLLYHOCA HETOYHOCTb, 3TO 3aTPYAHUT
pacyeTbl ¥ TeM CaMbiM NULWUT Takyl FUPIO NpeuMyLLecTBa nepeg
KaMHEM CO C/ly4aliHbIM, HO TOYHO BbIBELUEHHbLIM BECOM.

63 BM3aHTUICKME MeTannmyeckue rmupu fawoT ANns BecOBOW efu-
HULbI, B JAHHOM CNyyYae YHLWUW, 3Ha4YnTeNbHO 60MbLWINIA AManas3oH Ko-
ne6baHunil, 4yeM MeHIXKMUKEHTCKME KaMeHHbIE TUPK ANs gpaxMbl4b,

B NeHMKMKEHTCKON KONNeKLMM MMeeTca HailfeHHas B JepHOBOM
cNnoe Hapg pynHamu 3gaHmsa VIl Beka 6poH30Bas KOHMYecKasa (huKa
C HebonbL oW ronoskoi (59-111-31, Tabn. 1,28, un. 28). OHa xopoLlel
CoXpaHHoOCTH, Bec ee- 17,49 1. BeposTHO, 3TO pa3HOBEeC B OfWH CTep,
paBHbIn 17,48 r ans «apaxmbl AnekcaHgpa» nan 17,88 r gns corguii-
CKOW BecoBOI ApaxMbl (Haf0 y4ecTb, YTO TOHKNIA MOBEPXHOCTHbIN
CNOW ypaneH npu pectaspawum).

Monycthepuueckas kameHHasa puiika secom 17,75 r (69-XXIV-1,
Tabn. I, 29, nn. 29) Takxxe MOXeT OKasaTbCs pasHoBecoM B 1 cTep.
OTKNIOHeHWe OT TeopeTnyeckoro cTepa B 17,88 r cocTaBnaeT BCEro
0,6 %. Ewe TouyHee apyras nonycgepunyeckas KameHHasa QuLLKa,
066MTaa n 3anonMpoBaHHas cHu3y (84-XVI1-39, ta6n. I, 30), Be-
com 17,9 r. 3Ta puwkKa He Monoxe nepsoii yetsepTn VIII Beka.
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BecoBble 0603HAUYEHNSA B HaANMCAX 6YXapCKUM MUCbMOM
Ha cepebpsHbIX cocypax

[na nonHoTbl 0630pa COraMIACKNX BECOBLIX eAMHUL, HAAO YUYUTbI-
BaTb f1Be HAAMMCU ByXapCKMM MUCbMOM Ha cepebpsHbIX cocypax4b.
B. A. J/IBLINL, CYATAET, YTO B OAHOIN U3 3TUX HaANuUCel, Ha hparmMmeH-
Tax cocyfa VI Beka n3 MyHuyak-Tene, ykasaHa LieHa cocyfa, a B ipy-
roii, Ha cacaHWACKOM KyBLUMHYMKE, ero Bec, X0Ta B 060MX cnyyasax B
Hagnucax ecTb CNOBO ANKY —«BeC», KOTOPOro HEeT B HaAmucAx ca-
MapKaHACKMM NUCbMOM € 6eccnopHbIM 0603HaYeHneM Beca. B nepBoii
HaANMCU Ha BEHYMKe OT cocyfa, KOTOpbli, Cyas Mo COXPaHUBLLUMCS
(hparmeHTam, efgaim Becus MHoro MeHbLue 300 r, coobuiaetcsa: «Bec:
6 oeHapoB, 6 gpaxm». [JeHap MOXeT ObiTb BECOBON eAWMHULEN ANS
30M10Ta, 6IM3KOI MO BECY ApaxMe, HO HUFAe HET 60/bLIOr0 BECOBOIO
feHapa 6onee Tskenoro, yem 6 BecoBbIX Apaxm. [M03TOMy 34ech,
6e3yCnoBHO, yKa3zaHa MMeHHO LeHa. [louemy, 0A4HAaKo, YNOMSAHYTO
CMIOBO «BeC», OCTaeTcs HeAcCHbIM. CKOpee BCero, A4eno B TOM, 4TO
3Ta LeHa COOTBETCTBYeT LieHe cepebpa, U3 KOTOPOro caenaH Cocyf,
TO eCTb, LeHe Mmpu npojaxke Ha Bec. EcnvM cumTath, YTO fAeHap Mo
Becy Obl/1 6/1M30K BU3aHTUIACKOMY COMMAY, TO eCTb BECOBOM fpaxme
B 4,47 1, TO Npn OTHOLWEHNN 3010Ta K cepebpy 1:10, 06bIYHOM Ha
BamxHem BocToke, 6 feHapoB cOOTBETCTBOBaIN 60 BECOBLIM fpax-
mam cepebpa. O. . CMUpHOBA, Ha OCHOBAHMM aHanu3a [0roeopa
Nypeka ¢ KyTeii6oii, cunTtana, 4To COOTHOLWEeHMe 6bi10 1: Munun 1:14,
¢ yem He cornacuncsa O. I. bonbwakoB4/. Mpu pacyeTe Hafo y4yecTb
He TO/IbKO 06a BapuaHTa 3TOr0 COOTHOLUEHMUSA, HO M TO, YTO cepeb-
pAHas Apaxma byxapbl Ham Noka HEM3BECTHA, B TO BPeMs Kak feHap,
BMAUMO, COOTBETCTBOBaAs conmay. MNpu cooTHoweHuun 1:10 Bec cocyfma
nonyuntcs 4,47 rx 10 x 6 + 6X, rge X - 3T0 Bec 6yxapCKoi cepebpsi-
Hoi gpaxMmbl; a npu 1: 14 Bec cocya 6yaeT paBeH 4,47 rx 14x6 + 6%

MoCKObKY 30/10TO OMNPeSeNeHHO He UTPasio CYL,eCTBEHHOWR ponu
B COTAMIACKOM [E€HEXHOM 06paLleHMmn, MOXHO AyMaTb, YTO Ha COCy-
[.e MPOCTO 3anucanu LeHy, KOTOPYHO 3a HEro 3aniatuiam npm KOHKpeT-
HOW Mpojaxe, Korga rnokynarenb OTAan 30/10TO BECOM 6 feHapoB K
cepebpo BecoM 6 Apaxm. Cocyj HEeC/TOXHOW BblfeNKn 6bln, BEPOAT-
HO, NMpofaH Ha Bec. OH MOT BECUTb MEHbLLE, eC/In Kaxas u3 6 gpaxm,
YNOMSIHYTbIX B Hagnucu, 6bina meHee 4,47 1, uan 60nbLUe, €CN OHU
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6bnn no 4,7 r (B COOTBETCTBUU C OJHOW M3 PaCCMOTPEHHBIX Bbille
Hagnuceil camapkaHACKUM NUCbLMOM Ha cepebpsHoli nocyae).

Ha BeHUYnKe cepebpsAHOro KyBLIWHYMKA BYyXapCKUM NUCbMOM 060-
3HauyeHo: «Bec: 265»48 3T10T cocyp BecuT 871,3 T, a BecoBas efuHuU-
La COOTBETCTBEHHO paBHa 3,29 r. B Hagnucu Ha3BaH Bec cepebpa,
nowegwero B ynnaty. Ecnm He 6bina yuTeHa Xy[0XKeCTBEHHAsA LEeH-
HOCTb M3genuns (KYBLWMHYNK UMeeT pefibedbl CO CMOXHBIMU YeKaH-
HbIMU M3006paXXeHMAMN), TO HaANNCbO 3aCBUAETENbCTBOBAHO Hanmumne
B byxape O4eHb IerKOin BecOBOI ApaXMbl, BUAUMO COOTBETCTBYHO-
e Becy cepebpa B «byxapXypaTCKux» MoOHeTax. Ecaum cumTath,
4yTO 0603HAYeH MPOCTO BEC, U NOACTAaBUTbL 3HaYeHWe gpaxmbl 3,29 1
BMECTO X B 06a BblpaXKeHUs, NpeanonoXXmnTensHo 0603HavaroLme Bec
Yalu, 0 KOTOPOW TOMIbKO YTO Wa peyb, nonyunm: 4,47 rx10x6 + 6 x
3,29r=288rwmnmm: 4,47 rx 14x6 + 6x3,29 r=39 r.

Laxe npu manoit gpaxme B 3,28 r geHap B byxape 6bin 6/11M30K K
00bIYHOWM COraMiAcCKO BeCOBOW ApaxMe, TaK KaK MHaye Bec cocya
oKaszancs 6bl CNUWKOM ManeHbKUM.

BosBpalascb K KyBLIWHYNKY, HAJ0 OTMETUTb, YTO OH U3rOTOBJIEH
B VipaHe, Tak 4To, KynuB ero, 6yxapew, efBa 1M MOr onnaTuTb Tpy4
macTtepa. Peub MAET TOMILKO O TOM, YYUTbIBANach /M UCKYCHaa Bbl-
fefnkKa cocyfa npu yCTaHOBAEHUU LeHbl. Ecnn 370 6bIA0 Tak, TO B
Hagnucy CNOBO «BEC» MOr/I0 Obl 03HAYaTb, YTO NAATWUAN HE MOHeTa-
MW, a BecoBbiM cepebpom. Camas BbICOKasA 3aKOHHas pacLeHkKa ang
macTepa, M3roToBNABLUEro cepebpsHbI cocys B No3gHeM Pume, 6bina
5 % oT Beca metannadd. Hafo Takxe yyecTb Npubbiab Kymnua, KOTo-
pblIil NpuBe3 B byxapy aToOT MPAHCKUIA KYBLUUHYKK, U, BOSMOXHO, MNO-
wanHy. Mpu cymmapHoli 10 %-ii Hag6aBKe K BeCy LieHa NofHsanach obl
po 8713r+871r =9584r,agpaxma-go 958,4 r:265 = 3,62 rxd

Hwu3kunii BeCc 6yxapCKoii cepe6bpsiHOW ApaxmMbl HAXOAUT aHANOrmn B
XOpe3MCKMUX Haanucax Ha cepebpe. [eno B TOM, YTO U3 BCEX CO-
roMinckux 3eMenb byxapa pacnonoXeHa 61uxe BCEro K Xopeswmy.
O603HauYeHMsa Beca B XOPe3MCKUX HAJMUCAX Ha CepebpsAHbIX cocydax
CBUAETENbCTBYIOT 0 ABYX pPa3HbiX gpaxmax. 10 HagnMcu Ha corgui-
CKOM cepebpsHOM KyBlMHe VIl Beka, HaHECEHHOW, BEPOSATHO, He-
CKONIbKO Mo3aHee, Ha OAHY ApaxMy npuxoguTtcs 4,33 r5l, uto 60nee
AN MeHee COrnacyeTcs C COrguiCcKUMM HaanNMcAMK Ha cocygax u
COOTBETCTBYET «fpaxmMme AnekcaHapa». KyBLIMH 60raTo LeKOpPUpoBaH,
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HO LeHa paboTbl U JOCTaBKM He YUMTbIBAETCA WM YKafAblBaeTCcs B
pasHuMLY MeXAy BecoBOW W cepebpsiHON gpaxmamu, KoTopas Co-
CTaBnsAeT Npm6amM3nTensHo 3 % npu BecoBOi Apaxme OKono 4,47 T.
OpHako, cyaa no Hagnucam VII=VIII BekoB (Mnn KoHua V-
VIII BEKOB) Ha MECTHbIX XOPe3MCKMX COCyAax, NpuyemM no Hagnucsam
Cc fataMu, HaHeCeHHbIM NPW N3roTOB/IEHMM BeLM, paxma nonay4vaeTcs
ropasfo 60see HM3KOro Beca, CONOCTaBMMOro C BECOM fpaxMbl, pac-
CUMTaHHbIM MO GYXapCKON Hafnucu Ha CaCaHUACKOM KYBLUWHYMKE.

B X0pe3mMcKMX HagnmMcax Ha yalax IpmuTaxa ykasaHbl Beca B
30 n 45 gpaxm. Ha yawax gpyrux myseeB 3ayMKCUPOBaHbl Beca:
40 ppaxm > Bec > 32 gpaxm, gBaxabl no 40 gpaxm Ha yawax, nogno-
Hbl KOTOPbIX He COXPaHUNCh, 1 ABaXKAbl M0 40 fpaxM Ha ABYX LesbIX
Yyawaxs

K coxaneHuto, HaM U3BECTeH TO/IbKO BeC Yawl Ipmutaxka. OHU ¢
yTpatamu, HO, y4uTbiBas pasMep yTpaT W yAeNbHbI Bec cepebpa,
MOXHO Npuban3nTeNIbHO NpeAcTaBUTL cebe mepBOHaYanbHbI Bec
cocyaos. Yawa 570 roga xope3amcKoii spbi3 Becut 88,3 T, UTO Npwn ae-
neHumn Ha 30-ymcno apaxm,yKasaHHoe B Hagnucu, gaet2,94 r. OgHako
Apaxma 6blna Tshkenee, NOCKONbKY NOAAOH Yalln He COXpaHWCA.

[pyras vawa, 651m3Kas K Held no gate, Becut 140 1, 4To Npun gene-
HUKM Ha 45 gpaxm faet 3,11 r Ha OfHYy ApaxMy, HO Y Hee HefocTaet
HaKNagHoro LeHTpasbHOro MegdanboHa. C yyeTom yTpart nosyvyaem
3,62 I 1M HECKO/bKO MeHbLUe, ec/iv yTpayeHHbIe 4acTu Obl/1n He TosLLe
1 mm. lNpuBesem COOTBETCTBYHOLME pacyeTbl. Ecnn no aHanornam
CUMTaTb, YTO KOJ/IbLEBOI MOAAOH Obla C pagnycom okoso 3,1 cm npu
BbICOTE OKO/10 1cM ¥ TOoNWMHe okosio 0,1 cMm, TO Npu yAenbHOM Bece
cepe6bpa 10,5, 4yTobbl yCcTaHOBUTbL Bec Yawu 570 roga Xope3MCKoW
3pbl, HaZ0 CNOXMUTbL BEC CAMOIA Yallu ¢ npeanofiaraeMbiM BECOM NOJA-
[0Ha, KOTOPbIA BbIYNCNAETCA TakK:

2ax3,1 x 1x0,1 x 10,5=20,445r.

88,3r+20,4r= 108,75r

Torga gpaxma gomkHa 6bina secutb 3,625 T

108,75 1: 30 =3,625 1.

Mpw Takoii fpaxme BeC BTOPOIA Yalnbbin 6bl; 3,625 x45 = 163,125,
BEC HecoxpaHuBLUerocsa MejansoHa: 162,9 —140 = 23,125 .

Bec gpaxmbl 3,625 r ckopee HEMHOrO 3aBbllUeH, YeM 3aHUXKEH,
MOCKO/IbKY XOpe3MCKMe cocyfbl TOHKOCTEHHble. Ecnun, Hanpumep,
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CTeHKa nopgjfoHa Oblna BABOE TOHbLIE, YTO BMNOJIHE JONYCTUMO, TO
npu NofOBMHHOM Bece noggoHa (20,4 r :2 = 10,2 r), yawa 570 roga
XOpe3MCKO apbl Becuna 6bl: 88,3 r+ 10,45 r= 98,75 r, a BeC fpaxmbl
6bin 6bl: 98,75 1 : 30 = 3, 29 r, T. €. NpaKTU4YeCcKn coBnan 6bl C BECOM
OyxapCcKoli ApaxXMbl, BbIYNCAEHHbLIM NO HaAMNUCK Ha CaCaHUCKOM KYB-
WWUHYMKe. HanpoTus, npu gpaxme okono 4,33 r, 3aCBUAETENbLCTBO-
BaHHOW XOPE3MCKOW HagNUCbo Ha COTANMIACKOM KYBLUWHE, Ha MOAAOH
npuwwnock 6bl 32 % Beca BCeil yalmn, YTO HEBO3MOXHO Y TOHKOCTEH-
HbIX XOPE3MCKMX Yall C UX HU3KUM NOAAOHOM. MNpMUBOLUM pacuyerT:

4,33 1rx30=1299r

129,9 r —88,3 r = 41,6 r (npegnonaraemblii BeC NoAfoHa, eCnu
Apaxma 6bina 4,33 ).

41,6r: 1299rx 100=32%.

Taxenas gpaxma B 4,33 r TeopeTMyeckn morna 6bl coyetarbes C
HU3KUM BeCOM COCYAa, BK/lOYas ero HecoxpaHuBLIMecs 4vacTu (B
JaHHOM cfnydae - NOALOH), NPU OYeHb BLICOKOI onnarte Tpyja Mac-
Tepa, HO XOPe3MCKUe cocyfibl Tak NPOCThbl, YTO 3TO OKa3blBaeTCs He-
BO3MOXHbIMAA. [M03TOMY 60/71€e BEPOATHO, YTO BO BCEX CAyYasXx peyb
MAeT 0 BECOBbIX ApaxMax, HO B 3anafHbix paiioHax CpefHeil A3unu
COCYLecTBOBANN pas3Hble BECOBbIE ApPaxMbl, NPUMEHABLINECA NpU
B3BelUMBaHUK cepebpa: 60/ee TaXeNble, 6NU3KME K aTTUHECKON fpax-
Me 1 K conugy, n 6onee nerkue. TpygHO cKasaTb, Kak pasrpaHuymea-
nuch chepbl NPUMEHeHUa 3Tux Apaxm. Bo3MOXHO, mManas gpaxma
nMenia NOKanbHOe 3HauyeHue, a bonblias 6bina cBA3aHa C MeXAyHa-
poAHoOi Toprosneii. jpaxma npu6an3nMTensHO B 3,6 F HAXOAUT aHano-
MM B HEKOTOPbLIX CpefHENepCUACKUX Hafnucax Ha cocypax V—
VIl BekoB®. paxma B 3,29 r 6/1M3Ka K pacnpocTpaHeHHO B ApeBHOCTK
(HUHUKNIACKON fpaxMe 1 K BECY PUMCKUX cepebpsAHbIX MOHET noc/ne
peopmbl HepoHa. Byxapckasa cuctema Mep Beca CTaHeT sCHee, Kor-
na B byxapckom Corfge 6yayT HaljeHbl rupu.

Mepbl Beca B Corge

Bos3Bpalasach K NeHAXXUKEHTCKUM TMPAM, Haf0 OTMETUTL, YTO OHU
[aloT HECPAaBHEHHO 6onee onpeaeneHHbIe faaHHbIE MO METPOIOrnn,
yem 0003HaYeHMA Ha CQpEﬁpFIHbIX cocypgax, npunyem fAaHHble, NOy-
YEHHbIE NMPU U3YHYEHUN TUPLb C HaANUNCAMWU, HafeXHee, YEM AaHHbIE,
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BbIBEZlEHHbIE N0 rMpsiM ¢ HaceykaMu. OAHOPOAHOCTb AaHHbIX 06BbAC-
HAeTCA eAVHCTBOM MecTa U eJMHCTBOM BpeMeHU, MOCKO/IbKY Ha npo-
TsHKeHun Y1-YLLl BeKOB OCHOBHble Mepbl Beca 0cTaBancb CTabub-
HbiMK. «CepebpsaHasa gpaxma» BeCOM 0K00 4,1—4,2 r, KOTOPYI Kak
OyATO [aloT TONIbKO HEKOTOpblE TMpU C Haceykamu, 3acBuieTenb-
cTBoBaHa gna VI—V1leekos, HO noka He ana VIII Beka. OHa xe (unu
6nmn3Kas K Heli BennMuMHa) ynomsaHyTa B Hagnucu VI —nepBoit nosno-
BuHbl VIl Beka Ha cocyge u3 Yuneka 6nm3 CamapkaHga. OfHako
00blYHas NeHMKUKEHTCKasa ApaxMa hukcupyetca no rupe U3 Adgpa-
cmaba ¢ Hagnucbto «560 gpaxm»3HB(un. 31). 3TO NoKasbiBaeT, 4TO
[aHHas eAuHMLA ABNAETCS He IOKaSbHOW NEHAXWKEHTCKON, a 06-
wein ana Bcero CamapkaHackoro Corfga. BbisiBneHa cucTema mep
Beca:

l«MuHa» (6aTmaHak?) = 40 cTepam = 16 «gyHumcupam» = 160 gpax-
MaMm = 960 «faHram».

OG6Hapy»eHbl 0603Ha4YeHNsa Beca C TOYHOCTbIO A0 NONYApPaxMbl.
Bca cuctema, HECOMHEHHO, 3aMMCTBOBAaHa B Nepuoj 3N1NHN3Ma, HO
MoKa OCTaeTCA HEeACHbIM, KOrfa MMeHHO OHa Oblfia 0cBOeHa (M, BO3-
MOXHO, BUAOM3MEHEHA) corguiinamu, a Takxe ObIAV AW NPU 3TOM
Kakne-To MOCpefHUKN Mexay rpekamu n corgmuitamm. OCHoOBHas
efuMHMUA - gpaxMa, ee BeCc - MexXay 4,46 v 4,47 r5/. HecmoTpa Ha
60NbLLIYI0 TOYHOCTbL ONPefeneHns ApaxMbl, B TAXKENbIX TMPAX pac-
xoxgeHue B 0,5-1 % pfaBano 3aMeTHYH abCONOTHYH BeUYUHY
OLLINGOKN.

["'Mpn paBHOMEPHO pacnpefeneHbl No ropoauily. ECTe oHU 1 B Xpa-
Max, U B jOMax, W Ha uuTagenu. ECTeCTBEHHO, YTO OHW eCcTb B NaB-
Kax n mMacTepckux. B naBke HalifjeHa, B 4aCTHOCTMW, camas Tsxenas
rnps. O4HaKo nmeeTcsa 04HO 6oraToe Xunuuie (YacTb 06bekTa XXV
B LLEHTPe JpeBHEr0 ropoja), B KOTOPOM KOHLEHTpaL A HaX040K 0UYeHb
BENMKa: B HEM HaiieHOo 6 rnpb 13 o6uLero ymcna 3258 npuyem BCE
3TO FMpPWY € XOPOLUO BbIMOMHEHHbIMU HaANUCAMU U 6e3 Haceuvek. OfHa
M3 3TUX TUpb Bbifa pa3buTa B APEBHOCTU, MOXET ObiTb, HAMEPEHHO
(79-XX~"20, Tabn. I, 32, un. 30), octanbHble BecAT 465,5 r; 2150 r;
2240 r; 2000 r; 10 400 r. Camas Tsxkenas rups uMmeeT o603HayeHune
p4Y (B gaHHOM cnyyae 1 pY = 800 r), Ha BCex OCTa/lbHbIX 3aMUCaHO
yncno gpaxm. OfgHa Hagnucb ¢ NOMNPaBKOM - pe3ynbTatoM nepe-
BeluuBaHUA. MMpun HageHbl Ha NONY NOMELLEHU NepBO YeTBEPTH
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VIl Beka n B 3aBane. OfHa U3 HUX Haxopwnacb B CBOAYATOM BeC-
Tnétone (nomeweHne 11), Tpu —B 60MbLIOM KBaAPaTHOM MOMELLEHNN
C YeTbipbMA KONOHHaMu (nomeweHne 20), Be —B COCEAHUX C HUM
nomeweHnax (18 n 21)5 BeposTHO, B 3TOM AOME XU/l KaKON-TO Ma-
rncTpar, oTBeYaBLUI NI 3a NPaBUNLHOCTb FMPb. B HEGONLLWOM ropojke
OH MOT B CMOPHbIX CyYadax NPOCTO y3HaBaTb Ha 6a3ape BbIBEpPEHHbIE
nof ero HabnAeHNEM TUPW.

XKunuuwe B LLeNOM NOX0XKe Ha Apyrve JoMa 3aXKUTOYHbIX NeHXN-
KEHTLEB: B HEM eCTb 3an C XMWBOMUCLIO W PAS SPYTUX NapajHbIX,
XWNbIX U X039ACTBEHHbIX NOMELLEHUIA, B TOM YUC/e 3epHOXPaHUAN-
we. HeobbIYHO NUWb TO, YTO K HEMY OKosio Havana VIII Beka 6binn
NnpuUcoenHeHbl 2 NOMELLEHUS, MepBOHAYaNbHO NPUHAANEXABLLNE CO-
cegHemy fomosnageHuto. OgHO M3 HUX —omMeweHne 20 ¢ YeTblpb-
MSi KOJIOHHamu. B oTaimume oT 06bIYHbIX 38/10B C KOSIOHHaMM1 OHO OKa-
3a10Ch B ry6uHe JoMa U He CTafo NapafHbiM. TaM HeT HU pocnucei,
HW BbICOKUX CY(, @ B CTEHAX YCTPOEHbI ABe HULIKK, Bonee xapakrep-
Hble A1 MacTepCKMxX u naBokK. KoHTopa v O4HOBPEMEHHO MacTep-
CKas, rge rupu B3BeLIMBaNM U HAAMUCbIBAIX, MOT/1a HAXOAUTHLCA UMEH-
HO B 3TOM MOMelLeHnn. Bce HagnMcmM Ha aTUX LLECTU TMPAX BbIMOHEHbI
OYeHb XOPOLLO, OHN rNYBOKO Bpe3aHbl B KAMEeHb.

Mpn c Haceykamu W rMpu ¢ HagnUCAMM TYLWbIO B 3TOM JOME He
HalifeHbl, HET UX U B naBkax 6aszapa. Buaumo, ux BbiBelIUBanu u
HaAMUCbIBaNM YacTHbIM 06pa3oM A1 CO6GCTBEHHOrO MOJIb30BaHUA.
Kpome TOro, TyWwbio, KOHEYHO, NUCANN HAa KAMHe Nnepej BblbMBaHNeEM
Haanucu.

B xwuBonucu MeHOKUKeHTa ecTb cueHa M3 (abnbo, B KOTOPOM
AeCcTBME NMPOUCXOAMT B cyde (CM. un. Ha 06n10xKe)80. Mepep cyabeit
CMaAaT ABoe TaXywuxca. OKONO HEro HaxoAAaTcs NMHeNKa, BECbl U
MEpPHbI KyBLINH. Becbl MokKasaHbl C OHOW YallKOi. BeposATHO, 3TO
6e3MmeH. Cyas no MHAMIACKOMY 06UKY CyfbW, AeACTBME MPOUCXOAUT
B MIHAWK, HO, KaK 0ObIYHO, MHOTUE peainn MecTHbIe, COrguiickue.

B cueHe 3arpobHoro cyfa Ha 04HOM COrMiCKOM occyapuu ecTb
n3obpaxeHne 06bIYHbLIX BECOB C ABYMS 4yawkamumbl Hebonbuiue,
BeCbMa TULaTe/IbHO BbIMO/IHEHHbIE GPOH30BbIE BECbl HaxXoAUAN Ha
pasHbIX 06bekTax MeHAXXUKEHTCKOro ropogmwaé2 Ha Takme Bechl C
OBYMS YallKaMn MOXHO Obl/I0 MOCTaBUTb TOJIbKO CaMble MaseHbKue
N3 TUPb, 0 KOTOPbIX LA peyb.
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B/msumnu, JiykoHnH 1964. C. 175.

T7ipesHocTy TamkmkmncTaHa 1985. C. 217.

BYoshida 1990. P. 79-80.

BOasnposuy 1970. C. 94-95.

DTam xe.

2 Vickers 1995. P. 171-174.

21bid. P. 170-176.

ZJmemu, JiykoHuH 1964. C. 173,176; Brunner 1974. P 120.

2 Kvpnnnosa 1982.

A/vBLumd, JlykoHnH 1964. C. 172,176, Hagnues 19.Cp.:XuHy, 1970. C. 13-14.

BEnHrLa rvpy ¢ Hagnvesto XML B563,33 r(79-X-7,1a61. 1,15, un. 15) morna
6Obl paBHATLCA 120 Apaxmam no 4,69 r. Takas gpaxma yrnoMsaHyTa B Haanueu
19 Ha cepebpsHoM cocyfie (CM. npumem. 25).

Z7NvBm, JlykoHuH 1964. C. 170-171,176, Hagnuck 18. B tabnuue Hac. 176
BMECTO 3HaKa «60/bLLe» BCHOAY OLLMOOYHO MOCTaB/EH 3HAK «MEHbLLIEY.
BTamxe. C. 173. MaHH, BbIYMCNSEMbIIi NO TaKol Apaxme, BO3MOXHO, eLLe
nprMeHanca Bo Bpems npaesneHna CamaHngos. K aTomy nepuogy OTHO-
cuTca 6poH30Bast rvps ¢ Hagnuebto Vicma'mna 6. Axmaga KoHua 1X —Hava-
na X Beka (OpsikoHoB 1940. C. 165-176). OHa He nMeeT 0603HaYeHNA BECa,
NMOCKO/bKy, Kak nonaran M. M. [IbaKOHOB, OHa Becu/ia poBHO 1MaHH. [Mo-
BUAVMOMY, B 1X-X BeKax eLLle 3Ha/I MaHH, pPaBHbIl, Kak 370 6b1/10 B foUC-
namckom Corge, 160 muckanam (corguitickum apaxmam). Bec rupu-690 r.
Ha oguH Myckans npuxogurces: 690 1:40:4=4,31 r.TloTeps Beca BbIABNAETCH
nyTeM U3MEPEHWs yTpaT, A/ Yero OHW OblM 3an0NIHEHbl NAaCTUYHOW
Maccoli, a ux 06bem 6bln onpeaeneH ¢ NOMOLLBIO ABYX MOTPYXEHWIA T1pu
B BOZY B MEPHOM COCY/e: 10 W MOC/e 3an0MHeHNs yTpar. 3aTemM, BbIYMC/INB
06bIYHLIM CMOCOBOM YAe/bHbIN BEC TMPU, Y3HAIM BEC YTPAaYeHHbIX YacTed,

KOTOpbIIi OKa3asncs paBHbIM Bcero 12,4 T.

(690 r+ 12,4 1) : 40 :4 = 4,39 r. Takoin Bec npuxognTcs Ha 1 apaxmy-
MUCKanb Npu ucTape (ctatepe) B 17,56 r, BepOATHO TOM >ke, KOTOPbIIA MMencs
B BMAY W B COrAWINCKON Haanmcy Ha cepebpsaHoM cocyge. BTopas 6poH30-
Bast rups, ony6nnkosaHHad M. M. [1biKOHOBbIM, BeCOM 64,7 T, BOOGLLe He
MIMEeT CKO/bKO-HUBY /b CYLLLeCTBEHHBIX YTpaT. MoBepXHOCTL 06enX rnpb
rnagKas, noaToMy MOXHO JyMaTb, YTO MOTepy NPY CHATUU OKUCNOB Bbln
HesHauuTeNbHbl. M. M. [1b9KOHOB, BEPOSATHO, Mpas B TOM, YTO Masnas rups
coctaenana 1/10 6onbLuoii. (PacyeT M. M. bsikoHOBa - 240 MOHETHbIX
JOVPXEeMOB B MaHHE - HeBepeH, TaK Kak MaHH HMKOrja He COCTOSA U3 TaKoro
yucna gMpxemos.) Bo3aMOXHO, OfHaKO, YTO HaZ0 UCXOANTb U3 YeTblpeX-
MWUCKa/IbHOTO UCTapa U KaHOHWYECKOTO MUCKaNs, paBHOMO COrauiACcKol
BECOBOIA fpaxme. Toraa TeopeTUYecKuii Bec rmpu 6yget okono 715 r (no
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M. M. [bsikoHoBy, 712,8 T). AN NUTbIX 6POH30BbIX MMpb TaKMe OTKNOHEHUS
BMO/IHE BO3MOXHbI. Hanpumep, BU3aHTUIACKME rMpKn B 1yHUMIO KONEONHOT-
cABBece 0T 22 031,88 r,aBOyHUMIi-0T 153,6 rgo 164,23 r. MNpun aTom
YHUMA M0 pa3HbIM BUAAM rMpb UMeeT BIn3KMe cpefHue 3HadeHus: 25,5 1
no 1rupe B 12 yHUWiA; 26,6 rno 13 rupam B 6 yHUWIA; 26,6 T 10 7 rupsm
B 3 yHUMK; 25,9 T o 14 rupam B 2 yHUMK; 26,2 T no 27 rupaM B 1yHuUMIO;
26,2rno 1rupe 0,5 YHUMU-NPY CpegHeM 3HaUeHUN YHLIMW And BCeX 63 rupb,
pasHOM 26,3 I. Mbl He MOT/IM YYecCTb, Kakasa 4acTb M3 3TUX rMpb ocTasnachb
HEOUMLLEHHON UK He HYXXAanach B YACTKE, HO, BEPOSTHO, YNCTKA NOBEPX-
HOCTW He NOBMUSANA Ha CPeSHUIA BEC CKOMbKO-HUOYAb CYyLLEeCTBEHHO, MO-
CKONbKY MHaue y 6onee THKENbIX rMpb NOTeps Beca Ha yHUMIo 6bina 6bl
MEeHbLLE, TaK KaK Yy HAX OTHOCUTE/bHO 60/1bLLIE 06beMa MNPUXOAUTCA Ha efu-
HWLY NOBEPXHOCTK, a BeC COOTBETCTBYET 06beMy. [laHHble No BU3aHTUI-
CKUM TUpAM NpUBOAATCA no cTaTbe: Yyuctosa 1962. C. 78,94—121.

D JlyKoHuH, Pampkabnm 1979. C. 74-85.

0/TykoHnH 1961. C. 33-36. Puc. 2.

3 Vickers 1995. P. 182, co ccbinkoii Ha R. Gyselen.

«XunHy, 1970. C. 11-13.

3BVickers 1995. P. 176-181.

3Inemy, JiykoHnH 1964. C. 173-176. Puc. 3; Brunner 1974. P. 120.

FHHenning 1961; Brunner 1974; Harmatta 1974. YTeHns, NpeLiOXeHHbIe B
3TUX CTaTbsAX, AaK0T MEHbLUNIA Pa3HOOOI B 3HAUEHUSsX CTepa 1 ApaxMbl, YeM
yTeHuda B cTaTbe B. A. Jluswmua n B. T JlykoHnHa. K. bpyHHep 1 A. Xap-
MaTTa YMTaloT Kak S (CTep) 3HaK, KoTopblid B. I. JlyKOHWH ynTan Kak Il C.
B Hagnucm 7 (no Hymepauun B. A. iuewimua u B. . JlykoHnHa) H. Xapmar-
Ta untaete XXX I HI I emecto HCX HI T (Harmatta 1974.P. 196), uto
[aeT nydllee 3HayeHve gpaxmbl 4,065 r, yem uteHne K. bpyHHepa. B Hagnvcu 5
K BpyHHep umnTaeT:... PNSXX XX HI I ZWZNIM il (Brunner 1974. P. 114).
Lindopbl Tak >xe untaet n A. Xapmarra (Harmatta 1974. P. 196). OfHako Ha
mecte XX XX I 1T sugHs! umdipsl X T 1, 3HaK gng X yxoauT Huke
CTPOKW, a BTOPOI ABafLaTKu, BO BCAKOM Cfyyae, HeT. Bnpouem, uteHune
X 111 1l gaeT HeBepoATHOE 3HaYeHWe cTaTepa, paBHO Kak 1 uTeHre XX 1 111
Ecnu 6bl B Ha4ane HaaNUCK ynoMmHanacb Kakas-To oOfHa eamHuua, 60/b-
LLasA, YeM CTep, CKaxkeM, PyHT B 20 CTepoB, COOTBETCTBYIOLLMI NO3aHeLLe-
MY PaT/ito, KOTOPbIV paBeH NOMOBMHE MaHHa, TO 3HaYeHWe 41 cTepa nony-
4nnock 6bl yA0BNETBOPUTENBHLIM. He 3HayaT im 3Haku PN He npegnor PWN,
Kak umtaeT K. BpyHHep, a yHT {naT. pondus)? Takoe YTeHue, KOHEYHO,
OCTaeTCH C/IULLKOM COMHUTENbHbIM, T. K. B APYTUX HaAMUCAxX HET HUYero
NoAo6HOro, 0gHaKo OHO He TPebyeT HaTsHXKeK B TONIKOBaHUN Ludp: 1 yHT
16 cTepoB 1gpaxma 3 gaHaka = 80 + 64 + 1,5= 1455 gpaxmbl. Bec cocyaa
6onee 611,9r,a gpaxmbl - 6onee, yem 611,9r:1455=4.2r.
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M. M. ObsikoHoBy, 712,8 ). 8 AUTbIX GPOH30BbLIX MPb TaKue OTK/IOHEHUS
BMO/IHE BO3MOXHbI. Hanpymep, B13aHTUIACKMe rupu B | YHUMIO KONe6toT-
cABBece 0122 rao 31,88 r,aB 6 yHuMii - oT 153,6 rao 164,23 r. Mpw 3ToM
YHLUMA M0 pasHbIM BUAAM TMpb UMeeT BIM3KMe CpefiHue 3HaveHns: 25,5 1
no 1rupe B 12 yHuwia; 26,6 r no 13 rupsm B 6 yHUWIA; 26,6 T N0 7 rmpsm
B 3yHumY; 25,9 rno 14 rupsm B 2 yHUMK; 26,2 T M0 27 Tvpam B 1yHLUMIO;
26,2rno 1rupesO,5 yHLMU-NPU CPeSHEM 3HAYEHM YHUMM 415 BCEX 63 TUPb,
paBHOM 26,3 . Mbl He MOI/IM Y4YeCTb, Kakasi YacTb U3 3TUX TMpb OCTanach
HEOUULLEHHON MW He HY)XAanach B YUNCTKeE, HO, BEPOSTHO, YNCTKA NOBEpX-
HOCTV He NOBMWA/A Ha CPeSHUI BEC CKOMbKO-HMOYb CyLLeCTBEHHO, MO-
CKO/IbKY MHaue y 60s1ee TsHKENbIX TMpb NOTepst Beca Ha YHUMIO Oblnia Gbl
MeHbLLIE, TaK KaK 'y HAX OTHOCUTENbHO G0/bLLIE 06beMa MPUXOANUTCH Ha efu-
HUL NOBEPXHOCTM, a BEC COOTBETCTBYET 00beMy. [laHHble MO BU3aHTUIA-
CKVM TvpAM NpUBOAATCA Mo cTatke: Yyucrosa 1962. C. 78,94—121.

2JlykoHWH, Pamkabnmn 1979. C. 74-85.

J/ykoHuH 1961. C. 33-36. Puc. 2.

3Vickers 1995. P. 182, co ccbinkoii Ha R. Gyselen.

32XHHy, 1970. C. 11-13.

3Vickers 1995. P. 176-181.

3UvBLmL, JTykoHmH 1964. C. 173-176. Puc. 3; Brunner 1974. P. 120.

BHenning 1961; Brunner 1974; Harmatta 1974. UTeHus, NpeanoXeHHble B
3TUX CTaTbsX, JAOT MEHbLLIMIA Pa3HOBO0M B 3HAYEHUSAX CTepa U ApaxmMbl, YeM
YTeHus B cTaTbe B. A. JluBwuua v B. T. JlykoHuHa. K. bpyHHep u . Xap-
MaTTa YMTatoT Kak s (CTep) 3HaK, KoTopblii B. I'. JlykoHUH unTan Kak Il C.
B Hagnuew 7 (no Hymepauyv B. A. Jinsuimua v B. T JlykoHnHa) A. Xapmar-
TaumTaeTeXXX I 1 i emecto HCX I (Harmatta 1974. P. 196), uto
[aeTnyuLLiee 3Ha4eHve gpaxmbl 4,065 1, yem uteHue K. bpyHHepa. B Hagnvcn 5
K. BpyHHep umTaeT:... PN s XX XX I T ZWZNIM 1 (Brunner 1974. P. 114).
Lindpbl Tak >xe untaet nA. Xapmarra (Harmatta 1974. P. 196). OgHako Ha
mecTe XX XX I 11 sugHb! uudpel X 1, 3HaK gns X yX04UT HUXKe
CTPOKM, a BTOPOiA ABafiLIaTKW, BO BCAKOM Cfly4ae, HeT. Bripouem, YTeHue
X 1 11 gaeT HeBepoATHOE 3HAYeHWe cTaTepa, paBHO Kak 1 uteHue XX I I
Ecnwu 6bI B Havane HafnMcy ynoMmnHanach Kakas-To ofjHa egmHuLa, 6onb-
LLIasl, YeMm CTep, CKaxkeM, oyHT B 20 CTEPOB, COOTBETCTBYHILLIMIA MO3HElALLIE-
My paT/ito, KOTOpPbI paBeH MOMOBMHE MaHHa, TO 3HaYeHUe Ans cTepa nony-
4nnoch Obl yA0BNETBOPUTENBbHLIM. He 3HauaT v 3Haku PN He npegior PWN,
Kak unTaeT K. BpyHHep, a yHT (1aT. pondus)? Takoe YTeHWe, KOHEYHO,
OCTaeTCs C/IMLLKOM COMHUTESIbHBIM, T. K. B APYTUX HAAMUCAX HET HUYEro
NOA06HOr0, 0fiHaKO OHO He TPeOYeT HATSXKEK B TOIKOBAHWM Lgp: 1 gyHT
16cTepoB 1gpaxma 3 gaHaka =80 + 64 + 1,5 = 145,5 gpaxmel. Bec cocyaa
6onee 6119 r,agpaxmbl - 60nee, uem 611,9r: 1455=42 r.
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PPacnonosa 1980. C. 47. Puc. 32, 6.

3/NnBwmny, JlykoHnH 1964. C. 171.

Basngosuny, MapLuak 1958. C. 83-87.

3o pUMCKO-BM3aHTUIACKO crucTeme yHT fennnca Ha 96 gpaxm 1 72 connaa,
TO eCTb Apaxma Becuna 75 % ot connaa, a He 70 %, Kak AMpXem OT MUCKans
(Ha NpaKTuKe NOMb30BaINCHL U COOTHOLLEHWEM 2 3).

4Bec cocypa, cornacHo Hagnucu, - 302 BecoBble gpaxmbl (Sinswn, Jlyko-
HWH 1964. C. 162—163; Brunner 1974. P. 116, 120); uteHune H. XapmatTbl
(Harmatta 1974. P. 195) n® . )XuHbo(Tpesep, JlykoHuH 1987. C. 121)—«330
BECOBbIX Apaxm», ¢ umgpamm XX X BmecTo I, 04HaKo B Apyrux Hagnucsax
HET TaKoro HanmcaHus X, a ecTb 04eHb Noxoxue umngpsl Il. Mpu geneHnn
Beca cocyfja, KoTopblii paBeH 1265,5 r, Ha 302 nony4aem «BeCOBYH Apaxmy»,
pasHyto 4,19 r. Mo XapmatTe 1 XX1HbO, «BecoBas gpaxma» pasHa 3,83 T.

4 Nasuposuy 1970. C. 95,96.

LTamxe. C. 94-95.

4Tam xe. C. 81-82.

4 TlonyyeHHble BENMYMHBI NOMOrakT NOHATh, YTO 0603Ha4YaNn TEPMUH «fe-
Hapckas Apaxma» B 6padyHOM KOHTPaKTe 1 OroBOpe O NPOAAKE MOMOBUHBI
Hayca, HailleHHbIX Ha rope Myr (Mbl NpuaepXxmBaemcst 4teHns B. A. Jlne-
wva: Simewiny, 1962. C. 21-25,31,32). OH MOXET COOTBETCTBOBATL Cepet-
PSHOM MOHeTe, BEC KOTOPOIA paBeH Becy 30/10TOF0 [ieHapa, a AeHapoMm Co-
AWALBI MOT/IN Ha3bIBaTb BU3AHTUICKWIA CONW, OCHOBHYHO 30/10TYHO BaNOTY
anoxu. Takum o6pa3oM, B [OroBopax OrOBOPEHO, YTO B yniaty npumyT
TOMbKO OTOOPHbIE TSXKE/bIE CaCaHUACKME ApaxXMbl, MOCKO/bKY APYTUX Apaxm,
Mo Becy 6/M3KKX K Conuay, Torga He 6b10.

46 Cwm. BblILLE MpUMey. 28.

HNmvewmd, KaygmaH, AbskoHos 1954, C. 158-163; Jinswny, JlyKOHUH 1964.
C. 161,165-170,175.

47CmupHoBa 1970. C. 196,208,209; cm. Takke: CmupHoBa 1963.C. 50;Cmup-
HoBa 1981. C. 67; bonbluakos 2001. C. 152. Ana BuzaHTUM 06bI4HO NPUHN-
MatoT cooTHoLeHne 1: 12 (cm.: Mpo3oposckuii 1880), Npu TakoM COOTHO-
LUeHWK cocyf Becun Obl (6X 12+ 6) X 4,47 r =348,7 1.

AJvswny, JTykoHnH 1964. C. 167-170,176.

MVickers 1995. P. 165.

Prups 693/694 roga ¢ MMeHeM HaMeCcTHUKa bacpbl, BecAwas 12 gpaxm, gaet
npaxmy B 3,612 r nepef, camoin pedpopmoii Aba-an-Manumka (cM.: BonbLua-
KoB 1984. C. 147).

S Imsumy, JlykoHuH 1964. C. 160.

BTam xe. C. 159-160; CmupHoB 1909. Ne 42,43,45,47,286; bagep, Cmup-
HoB 1954. Puc. 9-10; bagep 1953.C. 127. Puc. 50;0apkesuy 1976.Tabn.26.
Puc. 14.Ne21-23,79. C. 17,18,44; Azarpay 1969.P. 185-203.
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5 CvmupHoB 1909. Ne42.0 xope3mMcKoii xpoHosorum cm.: Henning 1965. P. 166—
179; NusLuny, 1970; BaiiH6epr 1977. C. 77-80.

A0 yeHax 1 3apaboTHoOi niate cm.: bonbluakos 1973. C. 305—306.

BBrunnerl 974. P. 115,120. No. 21; Brunner 1978. P. 71.

IKupunnosa 1982. C. 116-118.

37He cTonb TOUHBI fJaHHbIE M0 Mepam obbema. Ha dparmeHTe Xyma, KpyrnHo-
ro Kepammyeckoro cocyaa s XpaHeHus (81-XXV-2), eCTb HaANMCh U3 TpexX
CTPOK, BbINosiHeHHas Tywwbio: 1)XLLH 2)kpc 3)ywn. MNepsble ABe CTPOKK
03HayatoT: 15 Kachueld, B TpeTbel, Mo MHEHMIO B. A. JTNBLUMLA, MOXET ObITh
nMms BnafiensLia cocyda. B. A. JInBLmL, ony6iMKoBan Uapyryro Hagnucb Ha
Xyme 13 MeHDKHKEHTA, CXO4HYIO M0 COAEPXKaHMIO: «06beM - LecTb Bntk»
(Simwmy, 1957. C. 101-102). B 2005 rogy noxoxas no cofepxaHuto BepTu-
KaslbHas YepHW/IbHas Haanuch 06HapyXXeHa Ha pparmeHTe Xyma, npuyem
KOHLbI CTPOK He coxpaHunmce: 1) 11 Bn[tk] 2)m5[wv] (un. 32). CornacHo 3Toi
3aMmcK Ha N/ieUmnKke cocyaa, B Xym Hanmnm «3 Bntk BuHa», Bntk Gbin KpymnHOA
eAVHLERA: B XyM BXOAWNO0 3 nnmn 6 Bntk, Ho Lienbix 15 Kadueld.

O6bem corauinckoro kagya paHee onpeaensncsa no Myrckum LOKYMeH-
Tam (JInewmy, 1962. C. 60; CmupHoBa 1970. C. 116-117). Wccneposatenu
cunTann, YTo Kaghy Becun 8-10 Kr, TaK Kak OfjHW YenoBeK [OCTaBAN He
6onee 5 kadhueld, a 50 Kr-aTo npeaenbHbIiA rpy3 Ana yvenoseka. OgHako
Kathum pasHbIX CTpaH ObiM O4eHb pPasMyHbIMK: 0T 4 K go 200 Kr, a niogu
MOF/IM JOCTaBATH PY3bl HE Ha CBOMX COBCTBEHHbIX Mieyax. MeHmKNKeHT-
CKasi HafNMCb CBUAETENLCTBYET O TOM, UTO Kahy 6bin He 60nee 20 1, Tak Kak
06beM XyMoB MeHIKHKeHTa 06bI4HO He 60n1ee 300 n. OfHaKO, KOHEYHOo,
XYM MOT 6bITb M MeHbLLIe, Hanpumep, 150 n, a HAANWCh TYLLILKO MOrna Torja
(hbMKCMpoBaTb He 06bEM XyMa, HO 06bEM HACbINMaHHOIO B HEFO He 0 CaMo-
ro Bepxa 3epHa. K coxkaneHuto, hparMeHT CAMLLKOM Man Ans rpagmyeckoi
PEKOHCTPYKUMK cocyda. MOXHO TOMbKO CKasaTb, YTO 3TO Obli He caMblit
6onbLUoli XyM. Ecnv kachd 6611 paBeH 157, To 1 kadhy nweHusl Becun 11 K,
aecnm20n, 1o 15 K. Ha pocnmen VI Beka, OTKpbITO B 1982 1. B NOMELLEHNM
28 06beKTa XXV, ecTb M300paXKeHNe YenoBeka, KOTopbIli YepnaeT 3epHO
13 Ky4u BepOM, BEPOSATHO MEPHBIM, B MPUCYTCTBUM BELYLLEro y4eT nuc-
ua. B Takoe Beapo Bxoauno He 6onee 10 (cm.: Marshak, Raspopova 1990.
P. 123-76).

PBPacKonKku aToro XuauLia NpoBoAUAMCL Nog pykosoacTeom [. Abaynnoesa
(A6aynnoes 1980. C. 6).

3Pacnonosa 1990. C. 66,116-118. Puc. 55-58.

B06bekT VI, nomelLeHre 41, HWKHNIA Apyc: Belenizki 1980. Taf. 35; Marshak
2002. P.65-67. Fig. 39.

@ MNortanos 1938.Ne2. C. 130. Puc. 3.

BLPacnonosa 1980. C. 129. Puc. 86,2, 5; Pacnonosa 1999. Puc. 34.
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@Bllo34Hee Npy Hay4HbIX 3KCNepYMeHTax NMPUMEHSANIUCL OYeHb TOUHBIE Co-
C0o6bI N3MepeHUns Beca M 06bema. B XI Beke bupyHu aecsaTb pa3 B3BeLUMBaN
OfHY MTY >Ke HaBeCKY C NMOMOLLbH0 pa3HbIX HAb0POB rmpb, a TaKkXe BblUKC-
NAN cpefiHee 3HaYeHWe No AaHHbIM MHOMOKPaTHBIX 13MepeHuii (An-Bupy-
HK 1963. C. 255-258).
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SOGDIAN WEIGHTS FROM PANJIKENT

The weight system of Iran and Central Asia employed before the
Arab conquest is still almost unknown. In Sasanian Iran several weight
inscriptions on silver vessels are witnessed, but no stone or bronze
weights are known yetl Our knowledge of the weight units used in
pre-Arab Sogdiana, Bactria and Khorazm in the early medieval period
is even more limited2 However half-a-century-long excavations in
Panjikent, a Sogdian town ofthe 5Sththrough 8thcentury, gave a collection
of 32 weights, which provides an opportunity to precisely define the
main measuring unit of Samargand Sogdiana, up to 0.01 gram, and to
reconstruct the entire system. Among the weights, 29 are marked with
inscriptions or/and incised signs. Arow ofshort parallel notches or two
such rows placed perpendicularly to each other frequently served
designations. There are also three “checker-like” weights. Two ofthem
are ofstone, the third of bronze. All the marked weights are of pebbles
or stone grinding tools made also of pebbles, each with two depressions
on the other side. 25 weights are of natural stones. 3 are of tools and
one is of an unfinished tool with already traceable but not deepened
depressions.

The designations are usually engraved. Among them there are also
two ink inscriptions. The weights were unearthed in the 6, S*-century
layers, one can find more detailed information about each weight in
Table I.

The first stone weight from Panjikent was found in 1952 and
published in 19583 It is a black smooth egg-shaped pebble. An incised
inscription is placed on one side of it and notches on the other. Many
later finds show us that these three features, namely inscriptions, notches
and designations on both sides of a stone weight, were not rare. One
more feature ofthe first weight is also frequently manifest: the number
ofweight units usually is nota round figure. Each stone weighs several
small units whose number can be even or odd but, as a rule, unequal to
any heavier unit. Such stones were selected by chance and weighed.
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It was important that after designation the stone still kept its natural
shape and was not polished or damaged. O fcourse, in Sogdiana regular,
specially prepared weights were made, but we have not found them
except the three “checker-like” ones bearing no figures or notches.
When objects of bronze, glass and stone which could be weights but
were not marked were found, we always weighed them but received
no reasonable numbers of measuring units. Therefore the unmarked
“checkers” will be discussed after doubtless weights. In Greece weighed
natural stones bearing designations of their odd or fractional weight
were also widespread4 The original shape and the intact surface ofa
stone confirmed the correctness of its designation. Nobody cut any
part of the pebble, even if it was a soft one, in order to receive a round
figure of measuring units.

The most important inscriptions on the weights were read by Vladimir
Livshits, whereas Yutaka Yoshida suggested important corrections of
Livshits’ and Marshak’s readings5 Yoshida’s suggestions will be
considered below.

Weight Designations Implying Drachms and Sters

Several weights are marked with Sogdian inscriptions containing
words and figures or figures alone. Rows of parallel notches and other
signs, for example a cross, are also witnessed. A group of inscriptions
includes a word “p’t”. It means “time” according to Livshits, but the
same word is an abbreviation of p'tmnk —“batmanak” according to
Yoshida. This more problematic group of inscriptions will be discussed
in Chapter II.

The first object that is to be examined is a weight (79-XXV-18)6
bearing a completely readable two-lined Sogdian inscription:

1) ctp’r CXX XXX

2) Srxm
“450 drachms” (fig. 1). One drachm = 4.44(4) grams. In several cases
only figures and no words are written. After the division ofthe weight
ofthe stone into the marked numbers of units, one obtains 4.44 grams?,
4.42 grams, 4.5 grams, 4.47 grams, 4.48 grams, 4.45 grams, 4.49 grams.
All these figures are close to 4.44(4) grams, which we already know as
one drachm (see figs. 1-6, 13 and Table I, nos. 1-6, 13). An average
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drachm based on the data of seven Panjikent weights weighs 4.466
grains.

There are also not so clear inscriptions which need more detailed
analysis. For instance, a weight from the layer of the first quarter of
the 8th century weighs 158.1 grams (72-XVI-12, fig. 6). It bears an
inscription:

DxxXX mu

2) nyin’k8.

“Nym’k” means “half’. If we read 35 + 0.5, the unit is a typical
drachm: 158.1 grams : 35.5 =4.45 grams.

One of the two ink inscriptions is XX XX I, but the figures are
almost gone (80-XXV-8) (fig. 7). The weight is 183.5 grams. The unit
isa drachm weighing 4.48 grams. The second ink inscription on a stone
weight (74-XXI111-17) is 5s- “ten” (fig. 8). There are no figures here.
The weight of the stone is 44.75 grams (1 drachm = 4.47 grams).

One incised inscription on a stone (69-XXIVa-I, Weight 9) can be
read: C Illl 8, i.e. 104 d[rachms], but the last letter is hardly legible
and it is also possible to read “1” instead of “8” (fig. 9). In this case,
the reading would be C I, i.e. 105 (drachms). The weight of the
stone = 465.5 grams, 1drachm = 4.475 grams (or 4.43 grams).

One incised inscription on astone(79-XXV-16) isvery interesting
because it was corrected (fig. 10). Later on the designation written
after the first weighing was considered incorrect, and instead of ctp’r
CXX XX XX XIHIIII, i.e. 478, there was written ctp’r CXX XX XX
XX I, i.e. 485. The scribe made XX of X and obliterated the last
three notches ofthe figure 8. Thus he corrected the number. The stone
weighs 2150 grams, the unit was formerly considered equal to 4.43 grams
but laterturned into 4.5 grams.It isworth mentioning that the less was
the number of drachms mentioned in an inscription, the lighter
commodities could be sold forthe same price. Therefore the correction
was a little bit profitable for a seller but the gain was too small for a
deliberate fraud because the difference between the real weight and
the second designation is only 0.73 %. A magistrate (?) corrected the
inscription when the error was also 0.73 % but then it was disad-
vantageous for the seller who perhaps thought that the difference was
7 drachms (1.46 %) and the second designation was correct. Therefore,
one can see that even the difference of less then 1.5 % was already
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considered unacceptable9. The weights should be precisely weighed
because the commodities were rather expensive.

In several inscriptions the unit is a ster (Greek “stater”): 1ster =
4 drachms. One of the early S*-century weights was inscribed twice
(67-LJ -11, fig. 11). On one side it is written XI s[ter] but on the other
XX XX Il (drachms)10 The stater of 4 drachms was typical of the
measuring system of the Middle East including Sasanian Iran". On
this pebble the first designation was 11 s whereas the second was a
resultofasimple calculation (11x4 = 44) but not ofthe second weighing
because here the drachm is much heavier than the normal one. The
weight ofthe stone is 200.15 grams:

200.15 grams : 44 = 4.55 grams.

People preferred to count drachms but rarely computed sters.
Therefore, even on some very heavy weights there are inscriptions
like “950 drachms” instead of “272 sters 2 drachms”. The second
inscription (XX XX 1111) made much easier the calculations inthe process
ofweighing side by side some other weights with drachm designations.
In this case, the error is too serious (1.72 %): it is the highest among
the inscribed weights with clear designations.

The ster is also mentioned in the inscription on the heaviest Panjikent
weight (70-XV1-31) of the first quarter of the 8th century weighing
18870 grams (fig. 12):

1) XX 1

2) ZY I 11 styr
“26 and 6 sters”. It means that each ofthe 26 units ofthe upper line is much
heavier than 6 sters. There are two ways of calculating the larger unit:

1) 26a+ 6 s= 18870 grams

1s =4 drachms = 4 x 4.47 grams = 17.88 grams

a = (18870 grams-6 x 17.88 grams) : 26 = 18762.72 grams : 26 =
721.64 grams;

2) The second way is based on the ratio of the higher unit to the
lower one:

721.64 grams: 17.88 grams = 40.36.

However the larger unit must be divisible by the smaller one, and
a maim (mina) of 40 istars (staters) is well known in the Islamic

weight system12 Therefore, we can compute the ster and the maim
(mina) as follows:
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26x40 + 6= 1046 sters

1ster = 18870 grams : 1046 = 18.04 grams

1drachm = 18.04 grams : 4 = 451 grams

1 mann (inina) = 18.04 grams x 40 = 721.60 grams.

The drachm is heavy but not too much because the error is small,
just 0.9 %. Among ancient weight units, the minaof Milet o f728 grams
is similar. The Panjikent weight discussed above was found in a bazaar
shop13 Probably this very heavy stone weight was used by a grain
seller. In medieval Iran, the Baghdad mann (=812.5 grams) served for
grain measuring14

Deviations from an average weight were always less than 1 % if
stones were weighed with drachm equivalents. Weighing with the ster
weights could not be as precise. In this case, deviations reached at
least 1.72 %.

In the best period of the Caliphate, the late 8ththrough the early
9th century, the exactness of the weighing of gold dinars reached
0.03 grams1s One dinar weighs ca. 4.2 grams. Thus the error must
be less than 0.7 %. The Sogdian weights were not made for so delicate
operations as gold coinage control, but they were reliable in bazaar
trade.

An average weight ofone drachm was a little bit less than 4.47 grams,
1ster = 17.88 grams, 1“mina” = 4.47 grams x 4 x 40 = 715.2 gramsl

Weights Bearing Ambiguous Inscriptions

The inscription on a stone weighing 4270 grams (60-V1I-115) is
typical ofthe designations including the word “p’t” (fig. 13). Livshits
reads it as follows:

1) 1 p’t

2) X 111 rty knpy
“6 times 17 plus a little bit”.

On the other side ofthe weight there is another inscription:

nw C XX XX X - “950 (drachms)”'7.

ldrachm = 4270 grams : 950 = 4.49 grams.

These inscriptions are not synchronous. In accordance with this
reading, during the first weighing, a lighter weight was used. It was
equal to the sum of 17 identical portions ofsomething like sand whereas
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one portion in its turn was equal to the third lightest weight. Inscriptions
like this could be helpful for a user only ifthe drachm equivalent of the
smallest weight was known. The second inscription which was simply
based on the drachm standard made the first one absolutely useless.

If designations in “times” existed, the gram and the drachm
equivalents to one “time” could be various.

4270 grams : 6 : 17 = 41.86 grams.

On another pebble weight (78-XXI111-21) it is written: X 11 1 11
p’t, i.e. “19times” (fig. 14).This stone weighs 14600 grams.

14600 grams: 19 = 768.42 grams.

The third inscription on a heavy weight (79-X-7) consists of figures
only: X I1111- “15” (fig. 15). The weight of the stone is 8450 grams.

One unit = 8450 grams : 15 = 563.33 grams.

The surface of the stone is not even. Therefore the geometrical
script is simple. The word “p’t” is absent.

However this w'ord is mentioned in the inscription on Weight 16
(79-XXV-19): X Il p’t- “13 times” (?) (fig. 16). The stone weighs
10400 grams.

10400 grams : 13 = 800 grams.

The three figures (768.42 grams, 800 grams and 563.33 grams) are
so different that they could not be used as the same weight unit named
“p’t”. This difference seems natural ifthe word “p’t” means “time” or
ifthere were several “p’t”-units for different commodities. However
in the last case it is hardly understandable how the traders could
recognize to which of the categories belonged the “p’t” mentioned
without any additional definition in a given weight inscription.

Not simply “p’t”, but the word “p’tnm’k” or “p’tmnk”, the first
syllable of which is “p’t”, was written on one more stone weight
(80-1X-25). There are two inscriptions on it (fig. 17 1, 2):

I. Dctp’rC

2) XX XX XX 11- “462”.

The weight of the stone is 2068.75 grams.

ldrachm = 2068.75 grams : 462 = 4.48 grams

I1. 1) ’8ry p’tnm’k (Marshak’s reading) or p’tmnk (Y oshida’s reading)

2) ctp’r mynt

3) knp
“3 times 4; a little bit remains” (Marshak).
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If “p’t” means “time” the word “p’tnm’k” could have the same or
similar meaning. Livshits, however, thought that this word might designate
aweight unit “batmanak” 18 In accordance with Marshak’s reading of
Inscription I, the lightest weight used in the weighing process could be
rather small:

2068.75 grams : 3 :4 + x = 172.39 grams + X.

Yoshida reads: “3 p’tmnk, 4 (drachms) remain less”, i.e. “3 batmanaks
minus 4 drachms”.

Accordingto Yoshida’s reading, “p’t” isan abbreviation of “p’tmnk” 19

Inscription 1 on Weight 13 (60-V11-115, fig. 13) is correspondingly
read by Yoshida:

1) 6 p’tmnk

2) 17 sty knpy
“6 batmanaks, 17 (drachms) are still less”, i.e. “6 batmanaks minus 17
drachms”.

The weight ofthe stone is 4270 grams and, according to Inscription
Il on the same weight, 950 (drachms).

4270 grams :950 = 4.49 grams

1batmanak = (4270 grams + 4.49 grams x 17) : 6 = 724.31 grams.

If we prefer the average drachm weight 0f4.47 grams, 1 batmanak =
724.4 grams. This batmanak could be identical with the “mina”
containing 160 drachms of our previous calculation. Therefore, here
there would be 943 drachms:

6 x 160 drachms - 17 drachms = 943 drachms.

We can also compute one drachm dividing the weight of the stone
into this number of drachms:

4270 grams : 943 = 4.53 grams.

If we admit the drachm of 4.53 grams, the batmanak must be
computed as follows:

453 grams x 4 x 40 = 724.8 grams.

The deviation from the average drachm weight is 1.34 %. The error
was considered inadmissible, and, as we already know, the result of
the second weighing was 950 drachms, that is only 5.26 drachms or
0.55 % less than the correct figure.

Weight 17 (80-1X-25, fig. 17) gave Yoshida another opportunity to
calculate the batmanak. He thought the 4 small units had been drachms
0f4.48 grams according to the other inscription on the weight:
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2068.75 grams : 462 = 4.48 grams.

We can also operate with average drachms of 4.47 grams:

1batmanak = (2068.75 grams + 4.47 grams x 4) : 3 = 695.5 grams.

This is 97.6 % of the theoretical standard that seems to be a gross
error. However ifthe lower units unnamed in the inscription are 4-drachm
sters, this mistake will practically disappear:

(2068.75 grams + 4 x 4 x 4.47 grams) : 3 = 713.4 grams.

If so the result becomes almost ideal. The number of drachms in
3 batmanaks - 4 sters = 3x40 x4 -4 x4 = 464. In this case the
correction marked after the second weighing was minimal:

465 drachms —464 drachms = 1 drachm.

Our “mina” could be the Sogdian batmanak, and everything is
consistent up to this point. However the whole picture is not clear. The
“p’t” of Weight 14 (78-XXI111-21, fig. 14) is much heavier:

14600 grams : 19 = 768.42 grams.

Ifthe standard had been the same, it would have been very bad for
a seller. But one should remember that in Bukhara there was a mithqgal
0f4.8 grams, while in Samargand one mithqgal was practically equal to
the Sogdian drachm and the canonical mithqgal20.

4.8 grams x 160 = 768 grams.

The drachm ofthe batmanak (p’t) of 800 grams (Weight 16, fig. 16)
might be equal to another mithqgal ofthe late medieval Bukhara computed
by Davidovich2L This mithgal = 5 grams:

1 batmanak = 5 grams x 4 x 40 = 800 grams.

The unit of Weight 15 (fig. 15) bearing the inscription X 111 (15)
weighs 563.3 grams that is 21 % less than the regular “mina”
(batmanak). This figure is too high even for a deliberate fraud. Should
we think that one more drachm 0f3.52 grams existed in Panjikent? Or
this isa unitof 100 sigloi 0 f5.66-5.67 grams witnessed as a combined
weight of three Greek silver beakers of one set2 It seems that the
multitude ofthe mina-like ancient and medieval weight units prompts a
reasonable solution in each case, but how chaotic was the trade in the
small town ifa few contemporary sellers used four different “minas”!
How the Panjikenters could recognize each of them if their peculiar
sorts were not mentioned in the inscriptions on the weights? In addition,
there is a striking contrast between their intention and ability to correct
small few-drachm errors and their indifference toward various weights
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of batmanaks falling in the range between 563.33 and 800 grams.
Therefore, we cannot completely reject the hypothesis that the
designations in “times” existed in Sogdiana.

Weight Inscriptions on Silver Vessels

In the inscriptions on the weights we have discovered only one
weight drachm, but various batmanaks could be based on this and
two or three other drachm standards. In addition, there are several
stone weights bearing notches less legible than the written words
and figures discussed above. Preparing to study these notched
designations one must know all kinds of weight inscriptions including
those on silver vessels because units absent in the texts on the weights
were used for weighing silver23 The most interesting data can be
extracted from the inscriptions in the Samargand-Sogdian script on
Persian and Sogdian silver plate.

One inscription on a silver vessel (no. 24 in the article by Livshits
and Lukonin) includes according to Livshits’ reading an odd sign for
C (100) and implies a strange weight unit. Therefore, we cannot say
anything about it. Brunner’s reading of this text is also doubtful4

In other inscriptions there are words “drachm” (Srxm %) and “ster”
or “sterak”, once the latter is present inthe form ofthe letter “s” alone,
the abbreviation already employed on Weight 11.

After studying the inscribed weights one can expect that drachms
marking expensive silver vessels should be at least as carefully weighed
as those on the Sogdian stone weights, and only small deviations were
admitted by the owners of the vessels. Therefore, when on the vessel
weighing 282 grams it is written “60 drachms”, we see that this unit is
not the Samargand weight drachm of about 4.47 grams mentioned in
the inscriptions on the Panj ikent and the Afrasiab stone weightsZ, but
some sufficiently heavier drachm:

282 grams : 60 = 4.7 grams.

The origin of this unit is clear. It is a late Roman and Byzantine
weight solidus, 1/72 ofthe pound ofthe Eastern provinces. This solidus
weighs 4.68-4.69 grams2. The Sogdian traders operating in the vast
regions along the Silk Road used the Samargand script. The owner of
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the vessel could be involved into the Sogdo-Byzantine trade and,
therefore, measured his property according to the Byzantine standard2’.

A Sogdian inscription on the Sasanian 4u-century plate is datable
not later than to the 5thcentury because its script is archaic. Sterak
mentioned there was heavier than 16.3 grams28 The question is how
much heavier it was. Livshits thinks that 5 % of the vessel’s weight
was gone because a part of the plate was broken off and lost. In this
case, the weight of the sterak was 17.18 grams. Therefore, 1 drachm =
17.18 grams : 4 = 4.28 grams. In fact, the less weight loss must be
considered because only the light flat part of the plate is damaged
while all its heavy reliefdetails are intact. Thus the drachm for weighing
silver vessels was not lighter than 4.08 grams that is one fourth of
16.3 grams and not heavier than 4.28 grams. It was certainly not the
much heavier Samargand weight unit called also “drachm” but, as we
know, weighing 4.466 grams. On the contrary, the vessel was marked
with one ofthe silver weight units depending on average coin weights.
They were usually lighter than the corresponding units for weighing
everyday commodities.

In one more vessel inscription a 17.4 grams stater is mentioned.
According to Livshits and Lukonin, the figures ofthis text are written
like the Sasanian ones.

ldrachm = 17.4 grams : 4 = 4.35 grams2.

One cannot exclude that the Sogdian weight drachm was the
standard in operation, but it is so light in this case because the vessel
was carelessly weighed. But it is more probable that the unit of this
inscription is Ardashir I’s coin standard almost equal to the Attic (and
Alexander’s) silver drachm of ca. 4.35 grams.

After Ardashir I whose drachmas weighed about 4.36-4.37 grams
the average weight of Sasanian coins was a little bit lighter, but the
4.36 grams standard was not forgotten. In particular, this situation is
revealed by a huge hoard ofVarahran II’s drachms published by Lukonin
and Rajabli® The hoard consists of 157 drachmas excluding obviously
defected ones. An average weight is 4.215 grams. The lightest but
rather good coin weighs 3.81 grams, the heaviest 4.76 grams. In the
middle between these two figures, there is 4.285 grams. But the
distribution is asymmetrical. Only one coin falls in the range from
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3.8 grams to 3.89 grams; then 4 coins in the range 3.9-3.99 grams;
13 coins —4—4.09 grams; 23 coins —4.1—4.19 grams; 43 coins —4.2-
4.29 grams; 53 coins-4.3-4.39 grams; 11 coins-4.4—4.49 grams;
8 coins —4.5—4.59 grams; no coins —4.6—4.69; and in the last range
of 4.7—4.79 grams, there is only 1 coin. When the coins were struck
their average weight was 4.36—4.37 grams. But very soon, heavier
coins were withheld from the money circulation because it was
disadvantageous to consider them equal to the lighter ones. Thus the
distribution became obviously asymmetrical, but its peak is still marked
by the Attic drachm of Ardashir I’s standard3lL

In the late Sasanian period the heaviest coins still weighed about
4.37 grams while other rather good drachmas 4.0-4.2 grams3

People usually could recognize too heavy coins even when the
difference wasjust ca. 0.05 grams. The Panjikent weight inscriptions
show that the weighing of the weight drachm was equally precise.
Howevera small errorofthe basic measuring unit became rather serious
in large multiples ofthese units.

In the mint the average weight of coins was heavier than in the
circulation. The basic weight unit was even heavier than the average
mint weight. Correspondingly in the Caliphate after the reform ofAbd-
al-Malik in the late 7thcentury, there were two standards: the canonical
weightdirham of 3.125 grams and the ideal weight ofthe silver dirham
0f2.9645 grams33 The government could use the difference between
the weight dirham and the coin ofthe same name in order to reimburse
the expenses ofthe coin production and to make this process profitable.
The Attic weight drachm was also heavier than the silver drachma.
The weight of silver objects was usually designated in special silver
units connected with the weight of the current or the ideal coins.

Formerly silver drachms and staters were correspondingly equal to
1and 4 drachmas. But later on currency standards became lighter. In
such situation, the main silver weight unit was kept stable, but new
lighter units were occasionally added to the system ofsilver measures.

The drachm ofAlexander and lighter coin standards could be in use
together. As Vickers proves the goldsmiths usually received metal
weighed with the weights based on the drachm ofAlexander while the
owners measured the weight ofthe vessels with light coin-like Parthian
and Sasanian drachms. The round figures of the Alexander drachms
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were typical of the vessels’ weights, but in the inscriptions one often
sees much bigger and irregular figures of the Parthian units although
the main weight standard did not change34.

In these circumstances, stone weights for weighing gold and silver
could be marked inthe Alexander drachms, the drachms corresponding
to the contemporary currency standard or even the general weight unit
also called simply drachm which was most stable.

It is not by chance that the Sogdian weight drachm and the Arab
mithqal are practically equal to each other:

the canonical mithgal = 4.465 grams

and the Samargand Sogdian drachm = 4.466 grams.

It was the same long-lived international standard because both of
the units derived from the Attic weight drachm widespread in Asia in
the Hellenistic period.

The following example refers to a light silver drachm. In the
inscription on a silver bowl found in Chilek near Samargand which weighs
315.5 grams, its weight is marked as “slightly less” or “1drachm less
than 20 s[ters]”3%

313.5 grams : (20 x4 - 1) = 3.97 grams.

The weight of 1 drachm was heavier than 3.97 grams because a part
of the side was knocked off, although the loss of silver was small.
Therefore, thisdrachm weighed more then 4 grams but less than 4.2 grams.
Such was the standard of the late Sasanian silver drachma3. In any
case, the drachm ofthe bowl was much lighter than the weight drachm
ofthe inscriptions on the Sogdian stone weights. The weight of metal but
notthe value ofthe bowl was marked by the scribe because the inscription
reflected the very process of weighing: the vessel and 1drachm weight
(orsimply a little bit of something) were put together on one bowl ofthe
scales while a 20 ster weight (or weights) was placed on the other.

There are more Sogdian inscriptions on silver vessels but their script
is Bukharan. Inthose inscriptions, the units designated on the Panjikent
and Samargand stone weights are absent. Therefore, the Bukharan
data will be discussed later on, after all the other weights.

The Samargand-script texts reviewed above complement the units
used inthe process ofweighing silver in Sogdiana:

the Sasanian drachm of4.0-4.2 grams,

the solidus 0f4.68-4.7 grams
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and perhaps the drachm of Alexander of4.35-4.37 grams.

The Samargand weight drachm 0f4.466 grams served for weighing
other commodities. There could also be batmanaks based on two different
weight drachms of 4.8 and 5 grams, much later witnessed in Bukhara.

Notched Weights

It is easy to calculate units ofweights with one row of notches. For
instance, Weight 18 (58-V1-25) weighs 18.1 grams. There are four
notches on it (fig. 18).

18.1 grams :4 = 4.52 grams.

This is a normal weight drachm, just slightly heavier than the
standard one.

Weight 20 bears a row of 18 notches (63-XI11-10). It was found in
the 7th-century room where a crucible with traces of gold was also
discovered3r. There are 18 notches on the pebble weighing 82.25 grams
(fig. 20).

82.25 grams : 18 = 4.57 grams.

If it were the weight drachm, the error would be as high as 2.24 %.
Among the inscribed weights itwas less and reached 1.79 % only once
when a little pebble was weighed with the ster equivalent (Weight 11 where
1drachm = 4.55 grams).

In any case, the normal Sogdian drachm could be designated with
notches.

The interpretation of two rows of notches on different sides of
Weight 19 (58-XI11-19) is more difficult (fig. 19). These rows are
comparable with two inscriptions on a pebble which always give
different designations of its weight. In such a case, one of them is the
correction of the other but both belong to the same weight system.

The weight ofthe stone is 121.94 grams whereas there are 7 notches
on one side of itand 3 on the other.

121.94 grams : 7 = 17.42 grams,

121.94 grams : 3 =40.65 grams.

17.42 grams is a ster weight. Its drachm = 17.42 grams : 4 =
4.36 grams. This is the Alexander drachm. Each of the 3 notches
could representa unit of 10 such drachms only ifthe deviation was high:

43.6 grams - 40.65 grams = 2.95 grams.

53



The row of 7 notches could correct the first roughly done weighing
marked with 3 notches. However the 6.8 % error seems unexpectedly
serious in comparison with the exactness o falmost all the other weights.
Therefore, this mistake must be considered unacceptable, and then
only two options would remain:

1 The 3 notches reflected the weighing in “times”, for which the
weight seems too light.

2. The unit equal to 40.65 grams belonged to a system based on the
drachm weighing about 4.07 grams (40.65 grams : 10 = 4.07 grams),
butthe ster equal to 17.57 grams was based on the drachm ofAlexander.

Both the Alexander drachm (4.35-4.37 grams) and the late Sasanian
coin drachm (4.00-4.2 grams) are silver weight units.

The difference between 4.37 grams and 4.07 grams is 6.9 % that
excludes a possibility of the one drachm standard in both of the
designations. However one cannot leave out another possibility: the unit
0f4.37 grams could merely represent the normal drachm of4.47 grams
but inaccurately weighed, so in this case the error reached 2.24 %, just
like in the designation of Weight 20.

In any case, the units marked on Weight 19 could belong to two
standards: the Alexander drachm (or the normal Sogdian weight, which
is less probable) and the light silver drachm (about 4.07 grams).

Option 2 can be partly confirmed if the drachm weighing about
4.07 grams would have been found inthe designations on other notched
weights.

In fact, arather similar drachm is attested by Weight 21 (59-X11-101)
from the mid~-century layer (fig. 21). It weighs 71.53 grams. There
are 17 notches on it.

71.53 grams : 17 = 4.208 grams.

This is a good silver drachm ofthe late Sasanian period.

Weight 22 was found in the layer ofthe early 8thcentury (58-111-14).
There are two rows of notches perpendicular to each other on the
stone (fig. 22). The long row is of 6 notches, the short of 3 notches.
The pebble weighs 27.455 grams that is less than 2 sters. On the inscribed
pebbles the weight could be less or more than that of the mentioned
number of the heavier units. Therefore, here it was equal to:

6 (drachms) = 3 (danaks)

1drachm = 6 danaks
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27.455 grams : 6.5 = 4.22 grams

27.455 grams : 5.5 = 4.99 grams.

Both results seem reasonable: 4.22 grams fit the small silverdrachm,
4.99 grams is the drachm of 5.00 grams corresponding to the 800-
gram “p’t” (Weight 16).

Weight 23 (52-11-74) is a smooth pebble weighing 276.51 grams
(fig. 23). On one side there are Sogdian figures: XX XX XX II -
“62 (drachms)”, on the other two rows of notches perpendicular to
each other. The long row is of 16 notches, the short of 3 notches.
There are two options:

1) 16 (sters) + 3 (drachms)

2) 16 (sters) —3 (drachms).

When the weight was published it was suggested that each unit of
the short row was equal to 24 units ofthe long row. However on other
weights there is no ratio 1 : 24, and the units of the short row are
always lighter than the ones ofthe long row.

The paleography of the figures prompts an old, perhaps the 6th
century, date of the weight3 The ratio 7 : 10 of the dirham to the
mithqal introduced by Abd-al-Malik in the end of the 7lhcentury has
not been witnessed by this weight and, contrary to Davidovich’s and
Marshak’s former opinion3, did not influence the measuring system of
Sogdiana mirrored by the stone weights'l0

276.51 grams : 62 = 4.46 grams

276.51 grams : (16 x 4 +3) = 276.51 grams : 67 = 4.13 grams

276.51 grams : (16 x 4-3) =276.51 grams : 61 =4.53 grams.

The correction of 1drachm error is quite probable because it is
comparable with the correction ofanother small mistake in the inscription
on Weight 10. Less probable but still reasonable is the other result
because the drachm weighing 4.13 grams could be a variant ofthe late
Sasanian silver drachm.

The inscriptions were more accurate than the notches. They were
carefully written by an official or his scribe. Two ofthe inscribed weights
were found in shops. Simple notches inscribed by commoners were
probably used by owners inventorying their property. It is worth
mentioning that silver weight units are designated only with notches
but never with inscriptions.
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The most enigmatic is Weight 24 marked with a cross (fig. 24). It
was found in the 6lhcentury layer (59-X11-220). The pebble weighs
49.96 grams. The cross probably means that the weight is equal to one
unit. The question is how many drachms this unit contains. There are
two options:

1) 49.96 grams : 12 =4.126 grams

2) 49.96 grams : 10 = 5 grams.

The silver drachm might weigh about 4.1-4.2 grams, but nobody
knows a 12-drachm unit.

We have already regarded the unit weighing about 5 grains as a
probable drachm standard of Weight 16 where it was 1/160 of the
batmanak and of Weight 22 where it could be 1 drachm. It was
mentioned above that such mithgal was calculated as a weight measure
of late medieval Bukhara4l In the same period a series of units called
dunimisir of 2.5 sirs or istars was wel known in Central Asia2whereas
2.5 staters = 10 drachms. Therefore, Option 2 seems more reasonable.
Weight 24 shows that the unit weighing about 50 grams existed in
Panjikent already in the 6thcentury.

There are also notched designations permitting to compute a drachm
weighing 4.00-4.25 grams, i.e. a late Sasanian silver drachm. However
twice such result of calculation is one of two alternative solutions.
Weight 21 alone represents a drachm of 4.21 grams, and the drachm
of Weight 19 was probably equal to 4.07 grams. The drachm of the
notched designation on Weight 25 could weigh 4.13 grams ifwe select
one ofthe alternative options. The same condition makes less trustful
the drachm ofWeight 22 probably weighing 4.22 grams.

An average weight of the light drachm is 4.16 grams:

(4.21 grams + 4.07 grams + 4.13 grams + 4.22 grams) : 4 =
4.16 grams.

This average weight is similar to the Arab dinar, a weight unit
corresponding to the gold coin of the sane name, and a drachm of
some late- and post-Sasanian Middle Persian inscriptions on silver
vessels. In particular, the famous plate showing a hunt scene datable to
the late 7)1- early 8thcentury was marked with the weight'drachms
(dramsang) of 4.19 grams43 Davidovich supposes that the same unit
was in use in Khuttal in the medieval period (10th- 11th centuries)
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because a clay weight from Khulbuk weighs 41.9 grams44. Unlike the
stable Alexander drachm, other silver drachms depended on the
changing coin weights even ifat least one ofthem was called drawsang
(weight drachm)45. Therefore, the Panjikent drachms of 4.07 grams
and 4.21 grams could belong either to one standard or to two different
standards of light silver drachms.

One more light drachm could be designated on Weight 26 (fig. 26),
a small pebble weighing 22.8 grams (71-XXIV-4). There are 6 poorly
visible notches on it.

1drachm = 22.8 grams : 6 = 3.8 grams.

Such light drachms are also mentioned in Sasanian inscriptions on
silver vessels.

Weight 25 (63-X1I(b)-10) is made of an incomplete stone tool. It
weighs 320 grams. Two rows of notches are perpendicular to each
other: one ofthem is of 7 notches while the other of2 long and 2 short
notches. Three kinds of units are represented here: T'dwuitisirs",
2 drachms and 2 danaks. There are two options as usual when there
are two rows of notches perpendicular to each other:

ldrachm = 320 grams : (7 x 10 + 2 + 1/3) = 4.42 grams or

ldrachm = 320 grams : (7 x 10- 2 - 1/3) = 4.73 grams.

The first result is more probable because it is rather close to the
main Sogdian weight unit, a drachm of ca. 4.47 grams.

There is also a smooth pebble weighing 1226.25 grams (fig. 27)
with an incised sign, the meaning of which is unknown. The Sogdian
figures XX X (30) slightly resemble this sign. 1/30 of 1226.25 grams is
40.9 grams. Such unit could be a “dunimsir™ based on a light silver
drachm, but the stone weight seems too massive for weighing silver
objects. The Sogdian silver vessels, for instance, are not so heavy.

The notched weights are smaller than the inscribed ones. The
heaviest o fthe notched pebbles weighs 320 grams, the lightest ofthem
18.1 grams while the minimal inscribed one 44.7 grams. The latter
bears an ink inscription. The lightest stone with an incised inscription
weighs 158.1 grams.

Sometimes the measuring units ofthe notched weights are those of
the inscribed ones, but among the notched designations there are also
the units equal to 10 drachms and the drachms mentioned in the
inscriptions on silver vessels but not on stone weights. These drachms
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weigh 4.37 grams, 4.1-4.2 grains and 3.8 grams. In addition, the system
of units based on the 5-gram drachm is, probably, witnessed by both
the notched weights and Weight 16.

Weighed Pebbles and Weights Made of Bronze and Stone

The word “sang” in the Iranian languages means both a stone and
a weight because ancient Iranians used selected natural stones as
weights. Therefore, the round figures of measuring units were extremely
rare on the pebbles whereas the cast bronze or glass weights were
made up into one unit or a round figure ofthem. Natural stones could
not be falsified after the designation because any altering ofthe shape
ofa pebble would be clearly visible. There was also another advantage
ofthe pebble weights: the scales with two bowls gave an opportunity
to weigh these stones precisely. On the contrary, it was uncertain how
much metal or glass could be lost in the process of casting. The round
figures made the cast weights more reliable for calculations, but the
exactness of their designations was lower than those of the inscribed
pebbles. Forexample, 63 bronze Byzantine weights demonstrate much
wider deviations from the standard than the Panjikentweighed stones46.
An unexpected result of casting could not be corrected because the
repaired weights might be wrong. Of course, it was possible to weigh
aready bronze or glass weight and to mark the difference between the
expected and the real figures. But in this case, the calculation during
the weighing process would have been hardly easier than it was with
the pebble weights.

In Panj ikentalongside the pebble weights, three small objects, each
weighing 1ster, were discovered. One ofthem is of bronze (59-111-31).
It is conical, resembling a chessman with a little ball finial (fig. 28). The
weight of this object is 17.49 grams, i.e. one ster.

One drachm = 17.49 grams :4 = 4.37 grams. This unit could be the
Alexander drachm, but the object was cleaned and a very thin surface
layer was gone. Therefore one cannot exclude that formerly it was the
one-ster weight of 17.88 grams equal to 4 normal Sogdian drachms of
4.47 grams.

Asemispherical stone “checker” weighing 17.75 grams (69-X X1V -I)
could also be a one-ster weight (fig. 29).
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ldrachm = 17.75 grams : 4 = 4.44 grams. This is the standard ster
of 17.88 grams.The 0.6 % deviation is quite normal.

The shape of one more stone “checker” is almost the same. This
one was found in the early 8lh-century layer (84-XVI-39) and weighs
17.9 grams, i.e. one steralso of 17.88 grams. The “checker” is polished
and slightly damaged. Therefore, originally itcould be a little bit heavier.

The three man-made one-ster weights are the smallest in the

Panjikent collection.

Weight Units in the Bukharan Inscriptions
on Silver Vessels

The Samargand or “national” Sogdian script is different from the
Bukharan Sogdian script. Weight drachms are mentioned in the two
Bukharan inscriptions read by Livshits47. One of them witnesses a
price of a 6th-century silver bowl, several fragments of which were
found in Munchak-tepe. On the rim, it iswritten: “Weight (s/iky): 6 denars,
6 drachms”. This denar could not be a weight unit called dinar in the
Arab sources because the dinar was merely a mithgal for weighing
gold and in any case was lighter than 6 drachmas. However 6 dinars +
6 drachms are an unbelievably light weight for a vessel. One may
suppose that the inscription reflects an individual deal when the vessel
was sold for 6 gold denars and 6 silver drachmas. The word silky
could mean that only the weight of silver but not workmanship was
taken into account. Usually ancient and medieval inventory inscriptions
ignore the silversmith’s wages. According to another possible explanation,
notgold and silver coins but gold weighing 6 denars and silver weighing
6 drachms were paid for the bowl. In this case, 1 denar cost much
more than 6 drachms. It could be equal to a Byzantine solidus (4.4
4.5 grams) because only Byzantine gold coins reached Central Asia.
For further computing we must define the ratio ofgold to silver and the
weight of the Bukharan silver drachm. The ratio was either 1: 10as it
was in the Caliphate or from 1: 13to 1: 14 according to Smirnova’s
calculation based on the Samargand Treaty of 711. However Bol’shakov
thinks that in accordance with his interpretation of the Treaty the ratio
was also 1: 1048 The weight of the vessel = 6 x 4.47 grams x 10+ 6
Bukharan drachms or 6 x 4.47 grams x 14+ 6 Bukharan drachms.
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The silver drachm in Bukhara could be one ofthe drachms mentioned
above weighing from 4.07 to 4.7 grams, but in the 6" century there
was also another silver drachm implied in the second Bukharan inscription
written on a rim of a Sasanian silverjug: “Weight 265”49,

The vessel weighs 871.3 grams. 1 unit = 871.3 grams : 265 =
3.29 grams. Itwas an unusually light drachm ofBukhara, or the drachms
were heavier, but their number included the prices ofsilver itselfand of
the artistry ofthis beautiful Sasanianjug. A Bukharan buyer could hardly
pay an Iranian craftsman, but the original craftsman’s wages could be
included into the price. We do not know how much that man could
receive, butonly 5% ofthe weight of silver were given to the best late
Roman silversmiths®). We suppose that the craftsman’s wages, the
merchant’s profit and the customs toll together could reach ca. 10 %
of the value. This percentage was hardly higher because, usually, ifa
vessel was not commissioned to an artisan, the price of metal and that
of a ready object was the same.

Therefore, there are two options:

1) 1drachm = 3.29 grams

2) (871.3 grams + 871.3 grams x 0.1) : 265 = 3.62 grams5L

In both cases, the weight of the light silver drachm of Bukhara
reflected the weight of local drachmas which was much lower than
that ofthe Iranian ones. By the way, the Bukharan silver weight drachm
of 3.29 grams helps us to reconstruct the approximate weight of the
Munchak-tepe bowl. It was somewhere between the results of the
two following calculations:

6 x 10 x 4.47 grams + 6 x3.29 grams = 288 grams

6 X 14 x 4.47 grams + 6 x 3.29 grams = 395 grams.

The oasis of Bukhara is the part of Sogdiana nearest to Khorazm
where the drachm of Alexander and a light drachm similar to the light
drachm of Bukhara are mentioned in inscriptions on silver vessels. A
Chorasmian inscription on an excellent Sogdian silverewer o fthe 7thcentury
mentions a drachm of 4.33 grams, i.e. the Alexander drachm5 The
ewer is richly decorated, but the artisan’s skill was ignored or the value
ofthe workmanship was hidden inthe 3 % difference between the weight
drachms at 4.47 grams and the smaller drachms ofthe inscription.

In addition to the international Alexander drachm, there was a lighter
Chorasmian silver drachm. The silver bowls of Khorazm ofthe 7th- 8th
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(or the late 6th- 8'1) centuries bear inscriptions mentioning the latter.
On the two such bowls ofthe Hermitage Museum, 30 and 45 drachms
are marked. Four bowls from other museums weigh 40 drachms each
(the bases of the two of them are gone) and one bowl weighs more
than 32 but less than 40 drachms53 We know the gram weight of the
Hermitage bowl dated to 570 of the Chorasmian Era% This vessel
formerly weighed more than 88.3 grams or 30 drachms:

88.3 grams : 30 = 2.94 grams.

However the drachm was heavier because the base is absent. We
can approximately compute how much the lost part weighed because
the ring-like base was made ofa strip of silver not thicker than 0.1 cm
and not higher than 1 cm while the radius of this ring-foot was about
3.1 cm and the specific gravity of silver is 10.5. The weight of the
bowl = 2rt x 3.1 x 1x 0.1 x 10.5 grams + 88.3 grams = 108.75 grams.

1 drachm = 108.75 grams : 30 (drachms) = 3.625 grams or a bit less.

The other Hermitage bowl is almost synchronous with the first one.
It weighs 140 grams or 45 drachms.

The drachm >3.11 grams:

140 grams : 45 = 3,11 grams.

We do not know the exact weight because the applied bottom
medallion is absent. Ifthe drachm was equal to 3.625 grams, the bowlI’s
weight was

3.625 grams x 45 = 163.125 grams.

In this case the medallion weighed:

163.125 grams - 140 grams = 23.125 grams.

Chorasmian bowls were thin-walled. Therefore, it is even more
probable that the wall ofthe base ofthe first vessel was twice thinner.
In this case, the local and the Bukharan light silver drachms were the
same:

20.4 grams : 2 = 10.2 grams (the weight of the base)

1drachm = (88.3 grams + 10.2 grams): 30 = 3.29 grams.

The calculated weight of the second bowl = 3.29 grams x 45 =
148.05 grams.

The weight of its medallion = 148.05 grams - 140 grams = 8.05
grams.

The medallion could weigh 8.05 grams if its diameter was 5 cm and
its thickness about 0.39 mm:
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n x2.52x 0.0391 x 10.5 = 8.06 grams.

This size ofthe medallion seems reasonable. It is worth mentioning
that the Chorasmian bowls are ofa mediocre quality. Therefore, their
inscriptions record only the pure weight of silvers. The silver drachm
of 4.33 grams was much heavier than the drachm of the bowls.
Otherwise the ring-foot and the medallion would have been too massive.

30 x 4.33 grams - 88.3 grams = 41.6 grams.

Thus the base would have weighed about 1/3 ofthe total weight of
the vessel, which is an unbelievably high figure. Therefore, in Khorazm
there were two different units for measuring silver vessels: the light
drachm similar to the Bukharan standard and the drachm ofAlexander.
The latter was an international measure unit.

The drachm presumably weighing about 3.6 grams have parallels in
the Middle Persian 5thto T~-century inscriptions on silver vessels5
The 3.29 gram weight of the small unit is close to that of post-Nero
Roman coins and the Phoenician drachm widespread in the Ancient
World. The early medieval Bukharan system ofmeasures is still unclear
because we do not know Bukharan weights whereas the inscriptions
on vessels are rare and less informative.

Conclusion: Weight Measures in Sogdiana

The metrological data ofthe Sogdian weights is much more reliable
than the facts revealed by the inscriptions on silver vessels whereas
among the weights the inscribed ones are more accurate than the
notched. Homogeneous material from one early medieval town shows
that in the 6ththrough the 8thcentury the weight units practically did not
change. Meanwhile light “silver drachms” have not been witnessed by
the inscribed weights yet. Such units following the fluctuations ofsilver
drachmas’ weight are attested only on the notched stone weights. One
of these drachms is mentioned in the late 6th or early TV-century
inscription on asilver bowl from Chilek near Samargand.

However in Samargand an inscribed weight weighing 560 drachms
of the Panjikent standard5/was found. This standard was ancient and
widespread. It represented in Sogdiana the Attic drachm of 4.46—
4.47 grams equal to the Caliphate canonic mithqgal. Such a drachm
provided a stable base for the Sogdian system of common units for
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weighing commodities58 The Samargand stone weight confirms that
the Panjikent inscribed weights represent the system of Samargand
Sogdiana, a part of which was the principality of Panjikent.

The following system of units was in use in Sogdiana probably since
the Hellenistic Period:

1 “mina”(batmanak?) = 40 sters (staters) = 16 “dunimsirs” =
160 drachms = 960 “danaks”.

We do not know who else in Central Asia shared the entire system
with the Sogdians.

Two and three “danaks” are marked on the weights. This fact shows
how precisely the Sogdians tried to weigh. The weighing errors were
not grosser than 2.24 %, but usually they are in the interval between
0.5 % and 1 %.

Among the inscribed weights the “batmanaks” of 160 drachms of
4.8 grams and 5 grams are probably present but each of them is still
unique (Table II1). These two heavy basic units are attested in late
medieval Bukhara.

The drachms and the sters ofthe inscriptions on silver vessels are
various as well as the drachms, the sters and the “dunimsirs” of the
notched weights. In these two series one can find a Byzantine weight
solidus (about 4.7 grams), the drachm of Alexander (about 4.35 grams)
and a group of light silver drachms depending on contemporary currency
standards. This group was discussed above. It is difficult to interpret
the silver measures rather chaotic in comparison with the data of the
inscribed weights. There could be pairs of units: slightly heavier for
commodities and slightly lighter for silver. Such a pair is perhaps
represented by the Attic drachm for commodities of4.46-4.47 grams
and the Alexander drachm of 4.35-4.37 grams.

The weights are evenly distributed in different parts of Panjikent.
They were found in temples, many private houses and the ruler’s citadel.
It is quite natural that they occurred in shops and workshops. The
heaviest weight, in particular, was unearthed in a shop excavated in the
market area. However there is a rich house occupying a part of Sector
XXV where the concentration ofthe weights is very high: 6 ofthe 32
weights were discovered there. All the six bear accurate inscriptions
and are not notched (Weights 1, 5, 7, 10, 16, 30)3 One of them was
broken maybe on purpose (fig. 30). The others weigh 2150 grams,
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465.5 grams, 2240 grams, 2000 grams, 10400 grams. The heaviest one
is measured by the “p’t” units. One “p’t” in this case = 800 grams. The
otherweights are marked in the standard Sogdian commodities drachms.
One stone was weighed twice: its single inscription was corrected after
the second weighing.

The weights were collected on the floor of four rooms in this house:
one in avaulted lobby (Room 11), three ina large columned hall (Room
20), and two in the adjacent Rooms 18 and 2160

This house like other Panjikent aristocratic residences included
painted reception rooms and a granary. It was enlarged about 700 AD
when its wealthy owner acquired several rooms ofan adjacent modest
dwelling and incorporated them into his precincts. One ofthese additional
rooms was a large but not decorated hall (Room 20). The niches in the
walls of Room 20 are typical ofthe shops and the workshops of Panj ikent
but absent in reception halls. Room 20 could be an office ofa magistrate
responsible for measures and also the workshop where the stones were
weighed and inscribed. In a small town this magistrate could remember
the correct weights inscribed in his office and recognize them in shops
and workshops ofthe bazaar. All the inscriptions on the 6 weights from
his house were carefully written and deeply engraved.

Notched weights as well as those bearing ink inscriptions were found
neither in the magistrate’s house nor in the bazaar shops. These two
kinds of weights were home-made. Both were prepared and used by
commoners. Besides, the engraved letters and figures, of course,
followed those ofthe preparatory ink inscriptions.

There is ascene oftrial amongthe wall paintings of Panjikent&l. Two
litigants are sitting before ajudge. A ruler, a balance and a measuring
pitcher are placed at his folded stool. The balance is shown with one
bowl. This painting illustrated an Indian story because the judge looks
like an Indian hermit, but all other details are purely Sogdian. In the
Last Judgment scene depicted on a 6thor T~-century Sogdian ossuary,
the two-bowled scales are present&@ Small carefully made bronze scales
were found in Panjikent thrice@ These two-bowled scales fitted only
the smallest weights of the Panjikent collection64

The Sogdian weights look primitive, beingjust weighed natural stones,
but they were good enough for the practical measuring of all kinds of

commodities.
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1Among the books and the articles on these inscriptions, the most important
ones are: Jluewuy, JlyKoHuH 1964. C. 155-176; Henning 1959. P. 132-133;
Henning 1961. P. 353-356; Brunner 1974. P. 109-121; Harmatta 1974.P. 189-
198; Tpesep, JlykoHuH 1987. C. 121.

2XwuHy, 1970. C. 11-13,32,38; Oasmgosny 1970. C. 82,85,89,94-96, 102. Both
essays were published in the same volume, but without a common title.

3 Aasnagosuny, Mapuwak 1958. C. 81-87. A briefreview of the weights which
were found before 1987 is presented by the authors of this paper: MapLuak,
PacnonoBal9876. C. 64-66.

4 HukonaeHko 1980. C. 87-90.

5/Tnswnu, JlykoHuH 1964. C. 171,175; Yoshida 1990. P 79-82.

6 In the code, the two first figures mean the year when the weight was found,
and then there is the number of the sector of the site where it was found and
the inventory number ofthe object inthe finds’ list ofthe Panjikent Expedition
ofthat season. For instance, 79-XXV-18 means 1979, Sector XXV, no. 18.

7This is a drachm of the weight from Samargand (Kvupunnosa 1982. C. 116-
118). This inscribed pebble weighs 2484.8 grams (fig. 31). Figures
I 11 C XX XX XX are written on it. Unlike the Panjikent weights the figure
“5” (111 11) but not the word “pnc” - “five” is placed before the figure C (100).
In 1959 the stone was weighed in a food shop in Samargand (it was too
heavy for a chemist’s scales). Then the weight seemed to be 2495 grams.
The difference between this result and the later one published by Kirillova
(2484.8 grams) is 0.4 %. Similar small differences were typical ofthe Panjikent
weights. The Sogdians tried to correct errors from 0.7 % on and after the
second weighing incised the improved designation of the same weight
keeping the first one intact.

‘Pacnonosa 1976. C. 40.
” One cannot exclude that the last partly deliberately pounded figure is 7. If

so, the number of drachms would be 477 instead of 478. In this case, one
drachm could weigh 4.505 grams.

OWcakos 1977. C. 153. Puc. 56.

I Henning 1961; Brunner 1974; Harmatta 1974.

Phasnaosuny 1970. C. 85. Compare: XuHu, 1970. C. 37.

BPacnonosa 1973. C. 137-140.

UXwunHy 1970. C. 27.

BWe express thanks to Oleg G. Bol’shakov for his sharing ofthis important fact.

BAnN average drachm weight would be a little bit less than 4.47 grams if one
took into consideration the weights designated in multiples of both drachms
and sters whereas the weights marked in drachms alone are fluctuated at

4.46(6) grams.
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TNvBwny, SlykoHuH 1964. C. 175.

BOpesHoctn TampknkHcTaHa 1985. C. 217.

¢ Yoshida 1990. P. 79-80.

D asngosmy 1970. C. 94-95.

2 1bid.

2Vickers 1995. P. 174.

2 Ibid. P. 170-176.

2AJImBwun, JTykoHmH 1964. C. 170-176; Brunner 1974. P. 120.

SKnpunnosa 1932,

B/vBLund, JlykoHnH 1964. C. 172,176 (Inscription 19). Compare: XuHu, 1970.
C. 13-14.

Z'Weight 15 is marked with figures X Il and weighs 8450 grams and
also 15 unnamed and hitherto unknown units, each ofwhich 120 drachms
at 4.69 grams, but not batmanaks.

BvBLumu, JykoHmH 1964. C. 170-171,176 (Inscription 18). There are misprints
in the Table on p. 176: a symbol < always wrongly changes >.

Dlbid. C. 173. It is possible that a maim of such mithqals (drachms) was in use
up to the Samanid period. A bronze weight published by Dyakonov
(OpsikoHoB 1940. C. 165-176) bears an inscription mentioning Isma'll b. Ahmad
Samanl who ruled in the late 9* century and the beginning ofthe 10thcentury.
It is not written there how much this object weighs because, as Dyakonov
believes, it is a one-maim weight. 1fso in the 9H10hcentury the Sogdian
“mina” / maim/ batmanak was still in use. In the Samanid period this unit
was a maim of 160 canonical mithgals, equal to the pre-Islamic Sogdian
weight drachms. In its present condition the weight weighs 690 grams. In
order to calculate the loss of weight we measured the volume sinking the
object in water poured into a calibrated glass vessel. This operation was
repeated, but the cavities had been filled before the second sinking. Thus,
we received the difference ofthe present and the original volume. Then the
water weight of bronze helped us to compute the loss of weight that was
just 12.4 grams.

1mithqal (drachm) = (690 grams +12.4 grams): 160 = 4.39 grams.
This unit could be one fourth of istar (stater) weighing 17.56 grams mentioned
in a Sogdian inscription on the above-mentioned silver vessel. The second
bronze weight of the same shape also published by Dyakonov is quite well
preserved. The cleaning has not sufficiently altered the weights of both
because the surface of each weight is smooth and not polished. The smaller
one weighs 64.7 grams. Dyakonov rightly thought that the small weight was
considered to be 1/10 of the large one. However the maim of 240 dirhams

calculated by him never existed.
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It is quite possible that the difference between the drachm of the Samanid
weight and the Sogdian drachm / canonical mithgal is merely an error of
measuring. If so, the large weight theoretically must weigh ca. 715 grams
(according to Dyakonov712.8 grams). Such deviations are rather typical of
the cast bronze weights. For example, the fluctuation of the Byzantine one-
ounce weights is in range from 22 to 31.88 grams and that of six-ounce
weights from 153.6 grams to 164.23 grams. The average weight ofone ounce
is 26.3 grams if one takes into account all 63 different weights. However the
average one-ounce weight of27 one-ounce weights is 26.2 grams, of 14 two-
ounce weights 25.9 grams, of 13 six-ounce weights 26.6 grams. There is a
single twelve-ounce weight whose one ounce weighs 25.5 grams and that of
the unique half-ounce weight 26.2 grams. We do not know how many of
these weights were cleaned and how much of bronze gone with the oxides in
each case, but it is possible to show that the cleaning was not an important
purpose ofsuch a large fluctuation. Ifthe cleaning was sufficient the weights
with larger summary surface must have lost relatively more. Thus, the surface
of a six-ounce weight is larger than that of a one-ounce weight but much
less than the summary surface of 6 one-ounce weights. Therefore, only if
the difference of the average one-ounce weights between the multi-ounce
and single-ounce bronze weights is big, one can say that the cleaning is
responsible for the large fluctuation. Meanwhile an average one ounce of
twelve-and six-ounce weights weighs 26.45 grams, ofthree-and two-ounce
weights 26.2 grams and of one-ounce and one-half-ounce weights also
26.2 grams. These differences are small. Therefore, not the cleaning but the
casting process made the bronze weights grossly measured. On Byzantine
bronze weights see: Yynctosa 1962. C. 78,94-121.

VykoHuH, Pampkabnn 1979. C. 74-85.

3JTykoHuH 1961. C. 33-36. Puc. 2.

2Vickers 1995. P. 182 making reference to Rika Gyselen.

BXuHy 1970. C. 11-13.

AVickers 1995. P.176-181.

DMmeuny, JlykoHuH 1964. C. 173-176. Puc. 3; Brunner 1974, P. 120.

FHHenning 1961; Brunner 1974; Harmatta 1974. Inthese articles the distribution
of the meanings of Iranian drachms and sters is more compact than in the
one by Livshits and Lukonin. Brunner, Harmatta and Gignoux read s (ster)
where Lukonin saw figures I1C. In Inscription 7 (the numeration of Livshits
and Lukonin) Harmatta read s XXX Il I 11l instead of I C X 1 HI 11l
(Harmatta 1974. P. 196) that gave a drachm 0f4.065 grams, which is better
than the one calculated according to Brunner’s reading. In Inscription 5
Brunner reads PN s XX XX 1 I ZWZN 1 M 1l (Brunner 1974. P. 114).&%
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Harmatta’s figures are the same (Harmatta 1974. P. 196). However instead of

XX XX I 11, there are only X 11 1 in the inscription. The figure ten goes
below the line. The second XX is certainly absent. Brunner’s ster seems
rather light but, ifwe read sX Il Il itwill become unacceptably heavy. One

could resolve the problem only ifa unit much heavier than a ster, say a 20-ster
pound corresponding to a later half-mann rati, would have been mentioned.
Ifso the ster would be in its usual range. May we read PN not as a preposition
PWN following Brunner’s translation but as an abbreviation of“pound” (Lat.
pondus)? This reading is doubtful because there is no such word in other
Sasanian inscriptions but it does not introduce any strange weight units:
1pound 16sters 1drachm 3 danaks =20 x4 + 16 x4 + 1+ /4= 145.5 drachms.
The vessel weighs more than 611.9 grams, the drachm more than 4.2 grams:
611.9grams: 145.5=4.2 grams.

3Pacnonosa 1980. C. 47. Puc. 32,6.

3B/ImBumu, JlykoHuH 1964. C. 171

PHasnposuny, Mapuuak 1958. C. 83-87.

401 pound = 96 drachms = 72 solids. According to this late Roman and Byzantine
system, a drachm is equal to 75 % ofasolid. In the canonical Islamic system,
1dirham weighed 70 % of 1mithqal, but, in fact, practical calculations were
based on the simplified ratio: 2 mithgals = 3 dirhams.

4 Nasnaosuy 1970. C. 94-95.

21bid. C. 81-82.

BAccording to Livshits and Lukonin (Juswwmu, JTykoHuH 1964. C. 162-163),
the weight was 302 weight drachms, but Brunner (Brunner 1974. P. 116,120),
Harmatta (Harmatta 1974. P. 195) and Gignoux (TpeBep, JTyKoH1H 1987.
C. 121) read XXX instead of 1l and translate: “330 weight drachms”. However
in other weight inscriptions similar figures mean Il. The weight ofthe plate
is 1265.5 grams:
1“weight drachm” = 1265.5 grams: 302 = 4.19 grams or
1“weightdrachm” = 1265.5 grams: 330 = 3.83 grams.

4 asnposny 1970. C. 95-96.

&b The term “denaric drachma” in the Sogdian legal texts from Mount Mug (we
agree with Livshits’ reading ofthere words: Jiuswuy, 1962. C.21-25,31,32)
could mean a silver coin, the weight of which was equal to that of a gold
denar. The main gold currency ofthe period was the Byzantine solid which
reached Sogdiana and even China. Therefore, only the specially selected
Sasanian drachms, each weighing ca. 1solid, might be accepted in according
with the official contracts because in Sogdiana there were no other heavy

and pure silver coins.
4% See above No. 29.
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A Nuewny, KaypmaH, AbskoHos 1954. C. 158-163; JivsLumL, JIyKOH1H 1964.
C. 161,165-170,175.

BCmupHoBa 1970. C. 196,208,209; see also: CmupHosa 1963. C. 50; CMypHOoBa
1981. C. 67; bonbwakos 2001. C. 152. The ratio 1:12 is usually taken for
Byzantine coinage (see: Mpo3oposckuin 1880). Ifso the bowl would weigh:
(6x 12+6) x4.47 grams = 348.7 grams.

In this case we also suppose that the weight drachm was used for measuring
silver.

Hmswmy, JlykoHunH 1964. C. 167-170,176.

FVickers 1995.P. 165.

8 The weight bearing an inscription of the governor of Basra in 693/694, just
before Abd-al-Malik’s reform, weighs 12 dirhams at3.612 grams (BosbLLAKOB
1984. C. 147).

R/InBLumy, JTykoHuH 1964. C. 160.

3B/Imswny, JTykoHuH 1964. C. 159-160; CmmpHos 1909. Nos. 42,43,45,47,286;
bagep, CmunpHoBs 1954. Puc. 9-10; bagep 1953. C. 127. Pvc. 50; Japkesuy

1976. Tabn. 26. Puc. 14. Nos. 21-23,79. C. 17,18,44;Azaipay 1969.P. 185-203.

HCmupHoB 1909. Ne 42. On the chronology of Khorazm see: Henning 1965.
P. 166-179; NMnewiny, 1970;Baiin6epr 1977. C. 77-80.

%H0n the wages and the prices see: bonblakos 1973. C. 305-306.

56Brunner 1974. P. 115, 120.No0.21; Brunner 1978.P.71.

57’Kupunnoea 1982.C. 116-118.

B Measures of capacity are not so well documented in Sogdiana as weight
units. But they are mentioned in inscriptions on /chains, the Central-Asian

pithoi. On a fragment o fa khum (81-XXV-2) there is a three-line ink inscription:
1) X1 2)kpe 3)ywn.

Livshits reads it: “ 15 kafches, Ywn”, where the last word can be a personal
name ofthe owner ofthe khum. A designation on another khumwas published
by Livshits (Juswuy, 1957. C. 101-102). On a shoulder of the vessel it is
written: “The capacity is six Pntks”. In 2005 a similar ink inscription on a
khum shoulder was found. Only the beginnings of the two lines preserved:
1) 1 pn[tk] 2) m5[w](fig. 32).

3 Pntks of wine were poured into this vessel. A pntk was larger than a kpc
because the capacity of a khum could be 15 kpc but only 3 or 6 Pntk. The
Sogdian kpc (kafch) is mentioned inthe Mug documents. Livshits (JlnsLuu,
1962. C. 60) and Smirnova (CmupHosa 1970. C. 116-117) suppose that the
kafch weighed 8-10 kilograms because in the documents it is written that
one man brought not more than 5 kafches whereas nobody could carry more
than 50 kilograms. However, later on in the Islamic world the kafches varied
from 4 to 200 kilograms. In addition, the men mentioned in the documents
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might have donkeys or horses. The inscription on the khum witnesses that
the kafch was not larger than 20 litres because the capacity of the Panjikent
khum was not more than 300 litres. Of course, there were also smaller khums
and a voluminous klium could be partly filled. Unfortunately, the fragment
bearing the inscription is too small for graphic reconstruction of the vessel.
We can only say that it was not one of the largest khums. If a kafch was of
15 litres, one kafch ofwheat weighed 11 kilograms; if it was of 20 litres, one
kafch ofwheat weighed 15 kilograms. The mural of Room 28/ Sector XXV,
revealed in 1982, depicts a man who is scooping grain with a measuring (?)
bucket in the presence of an accountant. Such a bucket could contain not
more than 10 litres (Marshak, Raspopova 1990. P. 123-176).

P Excavations of this house were supervised by Dr. Davron Abdulloyev
(A6aynnoes 1980. C. 6).

“ Pacrnionosa 1990. C. 66,116-118. Puc. 55-58.

B8.Room 41/ Sector VI, the lower register: Belenizki 1980. Taf. 35; Marshak 2002.
P. 65-67, fig. 39. See also the sketch on the cover.

@[Motanos 1938. Ne 2. C. 130. Puc. 3.

@Pacrionosa 1980. C. 129. Puc. 86,2, 3; Pacnonosa 1999. Puc. 34.

& Later on Islamic scientists worked out several refined methods ofweighing
and measuring the volume. In the 1lthcentury Al-BlrunT weighed the same
object ten times changing several sets ofweights. He also calculated average
figures after a series of measurements (An-bupynmn 1963. C. 255-258).
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NN CTPALINNA
ILLUSTRATIONS

Wn. 1 Mupa 1(ta6n. 1,1): 1- o6wmii Bug; 2 -Hagnucb
Fig. 1 Weight 1 (Table 1,1): 1- general view, 2 - inscription
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Wn. 2. Tvps 2 (Taén. 1,2)
Fig. 2. Weight 2 (Table 1,2)

Wn. 3. Tvpsa 3 (Tabn. 1,3)
Fig. 3. Weight 3 (Table 1,3)



(v ‘1 81qeL) ¥ yBrspn v 614
(v'T 'wgeL) y sdu_| ¥ Uy
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Wn. 5. Tupa 5 (Taén. 1,5): 1 - o6wmii Bug; 2 - Hagnuch
Fig. 5. Weight 5 (Table 1,5): 1- general view, 2 - inscription



Wn. 6. Tupsa 6 (tabn. 1,6): | - 06uinit Bug; 2 - Hagnuch

Fig. 6. Weight 6 (Table 1,6): 1- general view, 2 - inscription
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Wn. 7. THpa 7 (Tabn. |, 7)
Fig. 7. Weight 7 (Table I, 7)

Wn. 8. Tvpsa 8 (Ta6n. I, 8)
Fig. 8. Weight 8 (Table I, 8)



Mn. 9. Fupsa 9 (Tabn. 1,9): 1- o6wmii Bug; 2- Hagnmch

Fig. 9. Weight 9 (Table 1,9): 1- general view, 2 - inscription
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Wn. 11. Fupa 11 (Ta6n. 1,11): 1- nepBasi CTOpoHa; 2 - BTopas CTOpoHa

Fig. 11 weight 11 (Table 1,11): 1- Side 1,2 - Side 2

87



88

Mn. 12. Tupa 12 (ta6n. 1,12): 1- o6wunii BUA; 2 - HaANUCh
Fig. 12. Weight 12 (Table 1,12): 1- general view, 2 - inscription



Wn. 13. Tvpsa 13 (Ta6n. 1,13): 1- nepBsasi cTopoHa; 2 - BTOpasi CTOpoHa

Fig. 13. Weight 13 (Table 1,13): 1- Side 1,2 - Side 2

89



90

Win. 14. Tvips 14 (Tabn. 1,14): 1 - 06WWIA BUA; 2 - Hagmnuch;
3- MpoTVpKa Haanucm
Fig. 14. Weight 14 (Table 1,14): 1- general view, 2 - inscription,

3 - rubbing of the inscription
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Wn. 16. Tvipsa 16 (tabn. |, 76): 1, 2 -poTorpadum Hagnucy npu pa3HoM OCBELLLEHWN
Fig. 16. Weight 16 (Table 1,16): 1, 2 - inscription photographed
under different light
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Mn. 17. Tupa 17 (Ta6n. 1,77): 1- nepsasi CTOpOHa; 2 - BTopasi CTOPOHa

Fig. 17. Weight 17 (Tablel, 77): / -Side 1,2-Side 2
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Wn. 18. T'vpsa 18 (Tabn. 1,18)
Fig. 18. Weight 18 (Table 1,18)

Wn. 19. Mvpa 19 (Tabn. 1,19): 1- nepBas cTOpoHa; 2 - BTOpasi CTOPOHA

Fig. 19. Weight 19 (Table 1,19): 1- Side 1,2—Side 2



Wn. 20. Mvps 20 (Tabn. 1,20)
Fig. 20. Weight 20 (Table 1,20)

Wn. 21. T'vpsa 21 (tabn. 1,27)
Fig. 21. Weight 21 (Table 1,27)

95



Wn. 22. Twpsa 22 (Tabn. 1,22): 1- HaceYKM, nydlle BUAEH ANMHHbIN pag;
2 - Haceukw, nyulie BUAEH KOPOTKUIA psag

Fig. 22. Weight 22 (Table 1,22): 1 - long row of notches is better visible,
2 - short row of notches is better visible

Wn. 23. Tups 23 (Tabn. 1,23): 1- 06wt BUA; 2 - HafNUChb; 3 - HACeUYKM

Fig. 23. Weight 23 (Table 1,23): 1- general view, 2 - inscription, 3 - notches
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Wn. 24. Tvpsa 24 (Tabn. 1,24)
Fig. 24. Weight 24 (Table 1,24)

Wn. 25. Mwps 31 (ta6n. 1,31): 1L 2 - doTorpacmm Haceuek nog pasHbiM yriom
Fig. 25. Weight 31 (Table 1,31): 1,2 - notches photographed from different angles
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Wn. 26. Tvps 26 (Tabn. 1,26): 1- o6wuii BUg; 2 - Haceukm
Fig. 26. Weight 26 (Table 1,26): 1- general view, 2 - notches



Wn. 27. Tvps 27 (Tabn. 1,27)
Fig. 27. Weight 27 (Table 1,27)

Wn. 28. I'vps 28 (Tabn. 1,28)
Fig. 28. Weight 28 (Table 1,28)

Wn. 29. Tvipa 29 (Tabn. 1,29)
Fig. 29. Weight 29 (Table 1,29)
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Wn. 30. O6nomok rupu (Tabn. 1,32)
Fig. 30. Weight, a fragment (Table I, 32)

Wn. 31. T'vps n3 CamapkaHia

Fig. 31. Samargand Weight



Wn. 32,1,2. Hagnuck Ha nieunke xyma u3 MeHmpkHKeHTa

Fig. 32,1,2. Ink inscription on a khum, Panjikent
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