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BBEAEHHE

B aHTH^iHOM o6iu,ecTBe peMecjio ii ToproBJia Shjih TecHeftuiHM 06-
paaoM cBnaaHbi Apyr c flpyroM li uacTO BbicxynajiH Ha nepBoe mbcto
B SKOHOMHHeCKOft >KH3HH FOCyAapCTBa. /OAHaKO HHCbMeUHbie HCTOH-
HHKH AaioT Kpafme cKyAnyio HH4)opMau,Hio o peMecjie h ToproBAe, ato,
ecTecTBeHHO, OTpHuareAbHo CKasbiBaerca na ypoBHe nainHx ananHH.
ilpyrHMH CAOBaMH, TpaAHUHOHHblH nyXb HCCACAOBaKHH aHTHHHOH 3K0-
HOMHKH, 6a3HpyiOmHHCH Ha aHaAHSe HappaTHBHblX HCTOHHHKOB, HpaK-
THHecKH AaBHO ce6H Hc^epnaABhxoa H3 stoh cHryauHH oHesHAeH
H aaKAioHaeTCH b lUHpoKOM HpHBAeieHHH apxeoAorHHecKoro MarepHa-
Aa, KOTopuH oSAaAaer toabko ejny npHcymHMH KaiecTBaMH — Mac-
COBOCTbK) H HOCTOHHHblM KOAHWeCTBeHHblM pOCTOM.

CpcAH orpoMHoro MHoroo6pa3HH apxeoAorHnecKHx naxoAOK na
naMHTHHKax aHXHHHoro BpeMCHH. caMOH MaccoBOH KaxeropHeH hbah-
excH KepaMHHecKaH xapa. B KoMnACKcax rpeqecKHx noceAenHH aoah
aM4)op cocTaBAHex 60—80% CBHaaHo 3xo co cneuH4)HMecKoii poAbK)
aM^op, npeAHaanaueHHUx hohxh HCKAioHHxeAbHo aah MopcKoft xpan-
CnOpXHpOBKH XaKHX >KH3HeHH0 BaJKHblX AAH XpCKOB XOBapOB, KaK
BHHo, oAHBKOBoe MacAO, ApyrHC npoAyKxbi HOBceAHeBHoro cnpoca.

3xa cneuHcJjHKa onpeACAHAacb noxpe6HocxflMH xoproBAH h naxo-
AHAa BbipajKCHHe B cxporoH cxaHAapxHocxH xapu, OasHpoBaBUieHCH Ha
cneuHaAbHOH'MCxoAHKe pacnexa H npoeKXHpoBanHH cocyAOB, h b we-
cxKOM KOHxpoAe xocyAapcxBa aa- ee nponaBOACXBOM. BbiHcneHHe 3xoro
Kpyra BonpocoB npoHSBOACXBeHHoro uhkab npeAcxaBAflex. HecoMHCH-
HUH HHxepec.

' Cm.: B p a ui IIh c k h h H. B. fMexoAH HccJieAOBaiiiia aHTii'iHoii xoproBAii.
JI., 1984. C. 12 cji. ' •

2 Cm., HanpHMep: BpauiHHCKHH H. B. PpetiecKHii KepaMimecKnft HMnopx
Ha HHWKeM /tony. JI., 1980. C. 92.
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Ba>KHeHmee snaiieHHe aMcJjopHbifl MaxepHaji HMeex ajih HayneHHn
aHTHHHOH TOprOBJIH. 06meH3BecfHO, HTO HpOAyKTbl, TpaHCnopTHJpO-;
BaBIHHeCfl B KepaMHHeCKOH Tape, COCXaBAHAH SHaAHXeAbHyiO Macxb
xoproBoro oSopoxa®. A nocKOAbKy HaHSoAee MaccoBbie rpynnu aM-
45op noABepraAHCb KAeftMeHHio h HaAe>KHO AOKaAHsoBaHbi, 6yAex
npaBOMepHbiM yxBepA<AeHHe o peaAbHoft bo3mo>khocxh peKOHcxpyH-
poBaxb KOAHHecxBeHHyK) cxopony aKcnopxa xoBapaMH b KepaMHHe-
CKOH xape B oxAeAbHue ueHxpu h perHOHbi.

XoxH HHxepec k aM(})opaM h oco6eHHo k KepaMHHCcKHM KjieuMaM
npoHBHACH eme b XIX BeKe, no-Hacxojiiu,eMy sxa KaxeropHH apxeo-
AorHqecKoro MaxepwaAa cxaAa HcnoAb30BaxbCH Kan noAHoueHHbiH
HcxoHKHK no HCxopHH np0H3B0ACXBa H xoproBAH Hyxb fioAce 50 Aex
HasaA. OxKpbixHe hoboxo HanpaBAeHHH b HayqennH anxHAHOH xoproB-
AH CBHsaHO c HMeHeM B. H. rpaKOBa, pa6oxbi Koxoporo'', h ocoSen-
HO AOKXOpCKaH AHCCepxaUHflS, HBHAHCb CB0e06pa3H0H npOrpaMMOH
HCCAeAOBaHHH Ha MHorne roAbi®.

npe>KAe Bcero, noA BAHHHHeM habh B. H. FpaKOBa npoHaouicA
KaqecxBeHHbiH cASHr b KepaMnqecKOH 3nHrpa4)HKe, xAe HCCAeAOBaxe-
AH nepeuiAH k cocxaBAenHio xHnoAorHqecKHx cxeM h yxoHHeHHio xpo-
HOAorHH KACHM pa3AHqHbix uoHxpoB. TaKBH pa6oxa paaBepHyAacb
kaK y Hac b cxpane, xaK h aa pyOeAcoM^ Ha axofi ochobb cxaAo

'BAaBaxcKHH B. A- AHTHMnaa apxeojioriia Ceoepiioro llpimepHoMORbH
M., 1961. C. 12; Garian Y. Greek amphorae and trade/ZTrade in the ancient
economy. London, 1983. P. 28 ff,- d"J«ent

^PpaKOB B. H. SHrAHtpmiecKHe KAeiiMa na ropAax HCKOTopbix baahhhcth
HecKHx ocTpoAOHHbix aM(t)op//Tp. PHM. 1926. Bbin. 1; Ero 5k e. ApeBHerpene
CKHe KepaMHMecKHe KJieflMa c HMCHaMii acTHHOMOB. M., 1929; Ero jke. Tapa h
xpaneHHe ceAbCKOxoaHHCTBCHHbix npoAvKTOB b KJiaccHnecKoft PpeuHH vi IV nn
AO H. 9.//HrAHMK. 1935. Bun. 108. hh vi iv bb.

^PpaKOB B. H. KACHMeHaa KepaMiinecKaa xapa snoxn BAAHHHSMa khk bp
TOTHHK AAB HCTOpHH npOHSBOACTBa H TOprOBAH: JJ,OKT. AHC. M., 1939 AdXHR hr
CTHxyxa apxeoAornH AH CCCP, P-2, JY9 538.

° O pojiH B. H. PpaKOBa b pasBHXHii sxoro nanpanacniin cm.: IIIeAoB ^ B
BHHorpaAOB K). P. B. H. PpaKOB h pasBHXHe aHXHmioii snHrpaebHKH b CCCP/7
1 pajcoB B. H. PaHHHii xteneaHbiii bck. M., 1977. C. 205 ca.; BpamHH
CKHH H. B. MexoAbi HCCAeAOBaHna... C. 16 ca.

i- HoBbie sapyOejKHbie HCCAeAoeaHHa no
^ ^ Ero Are. PpeqecKHft KepaMHHecKHflHMnopx. C. 34 CA.; Brashinsky J. B. The Progrecc of Greek Ceramic

Epigraphi m the USSR//Eirene. 1973.- Vol. XI; UleAOB B KepaMHaec^e
KAeHMa H3 TanaHca Ill-I bb. ao h. b. M., 1975; Deb id our' M RdfiSa
sur les timbres amphoriques thasiens//BCH. 1979. Suppl. V; Selov-Kov"!
djaev T V. Histoire et etat Actuel de Tepigraphie ceramique Greque (amolio

Hques nosfi ^Q«fiw/D Pr archeologique: Amphores et timbres amphoriques (1980—1986)//Revue des Etudes Grecques. 1987, Tome C.
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„raao>KHb,M nom^ieHiie nepBUX SaeS
Kii npocjie^HTb HanpaBPenne HflHBaMHKy .'JJf™ ^ npo-

nnnannejibHO Ha^aJiocb Hsy^eHHe uejiux 4)opM aMcpop h hx np
dniBbBHx BacTeS Heo6xoflHMOCTb TaKoro poia " ""j
Jacb Tm ScTBBTeabCTBoM, BTO Kxefiaa _«e
nnencTasjieHHe o'KOMruieKce KepaMH^ecKOH xapH, no y
uLtpob Boo6me ne KJieftMHJin cboio npoAyKunio, abneKOTopux
niiiKTHKa He HOCHAa cHCieMaTHHecKoro xapaKiepa.

K HanaAY 60-x toaob BbiuiJio AOBOAbHo mhofo pa6oT, nocBame
.xfZnL HHlHb^X UeHTPOBS,- HO CaMblM KpyOHblM HBAeHHeM

K^^ra H B Seecx'o no mnpoie oxBaxa MaxepnaAa n rAySn-
•e HC^ nop no hmbct anaAoroB. Ha MaccoBOM"pxroAorHnecKOM MaxepHaAe, cpeAH KOToporo KAeftMa ne aaHHMaioT
BLyuiero Mecra, 6biAH npoanaAHaHpoBaHbi sKOHOMHHecKHe
Sn^na c aHTHHHbiMH ueHxpaMH nBapaapcKOH nepHc^epnen, BnepsweLccZxDeHbrHeKOxop^^ Bonpocbi xexHOAornn nponsBOACXBa nHaana-
SeTHrxapH Ho ocSoBHoe ^xohhcxbo oxoro xpyAa aaKAmaexca
B cHCxeMaxHsauHH pa3H006pa3H0ro MaxepnaAa, kbk ucahx $opM
nMfhnn XflK H HX nP0(i)HAbHbIX HaCXBH.

Ha' 3aLAe B3XH >Ke xoah anaAornHHyK) pa6oxy nposoAHX
B roeifc " HaHHHaa c cepeAHHbi 60-x xoaob ycHAHa cneuHaAHCxoB
Bo6AacxH nayHenHH ueAbix 4)opM aM(|)op peaKo aKXHEHanpoaaAH

c . KtxciiTiHHrifHHH B MexoAbi HccjieflosaHHH... C. 52. Hs
• Rhico^cKaa T H. XoproBue cbhsh HeanoJiH CKH(})CKororsSarSa Vb! "b .^;rr»Tio""c".
"."SmSuib ™", p'o'xoc. cC.„PH,„. •npi.i.pi.o.opae. . Moxy pa-
.iHHH3Ma//B.UH. 1986. N ;ipeBiierpeMecKoro XcpcoHeca//BflH. 1947. •
Ero Me CM'oncKHe •3..mH.cTHMrcKHe. 1948, N. 4; AhJ h-

H R Cmionciaie ocTpoflOHHUc aMc^opu sjiJiinnicTiKiecKOH snoxii b HpaKY1951 ^1; Beecx H. B. O xanax rcpaKJieficKHX aM(t)op//
1948 Bbin 22- E e >K e. KepaMHaecKaa xapa EjiacaBeTOBCKOro ropo-

i,Ba//MHA. 1951, » 33i Ee »e. 'n.poccKa. .ufljop.HKCHHMIC 1952. Bun. 19.
::irace V'k7pC"s"rd'i,u'Anpl°:rfc"t,Tpiinpp^^^^
12 Grace V Notes on the Amphoras trom the

iQfia Vnl XXXIl- Idem. Samian Amphoras//Hesperia. 1971. Vol. XL; Kame-
HpII KHft H c' CBCTJiorjiHHSiHbie aM())opbi c HiixKHcrnHJioBCKoro ropoAnma//He u KHH W. n B Kovr O K). 3B0.aiouHa ysKoropjiHX

I,® „y,(°aM(bop c npo(J)UAHpoBaHHbiMH pyMKaMH//CA. 1972. Ks 3; Boph-CBeTAorjiHHHHbix aMj P KJieflMa XepcoHeca h KJiaccH(J)HKaUHa xepconeccKHX
,,«o 1Q7A ?u.!n 11- meAOB/I,- B. VsKoropjibie CBeTJioMHHBHbie aM(J)opuaM(i)op//Ha 1974^ Bun. 1. ^ ®̂ „ xpoHoaorHa//KCHA. 1978. Ns 156;

nepBbix BBKOD Hamen Jg^Kaa xapa na OjibBHH. iKhbb, 1981; Bhy-
i^n®i,""r "lo' CBcxror.nmmHbie aM^opbi ropoflnma MaflKa 6.nH3 EBnaxopHH//BecT.
Mrv Tpo 8 1984 > 6^ Koehler C. Q. Amphoras on Amphoras//Hespena.
na^Vol LI N3- Clinkenbeard B. G. Lesbian Wine and Storage Amp-ho?as/7lSdem-; WiH E L. Greco - Italic Amphoras//lbidem.
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XOB aoShjich H. B. BpauiHHCKHH 'l ' "a"6o;n,iUHx ycne-
mPT?«p?^ SHaneHHe HMeer ero nocjie;iHflH MOHorpacbHH's rae^eH Becb HaKonjieHHbiH mhpoboh HavKoft onbir 0606-
^opHoro Marepnajia ajih HccAeAOBaHHH aHTHHHOH ToproBJuf"n^
Hoe BHHMaHHe YAejiHercH paapaSoxKe hobhx npHHUHnoB •

KepaMHiecKHMH KJieHMaMH c yweroM xaKHx KoppeKTHovmiiTu^ '
MeHTOB, KaK K034)(})HUHeHT KAeHMCHMH, CTaHAapxbl eMKOC™ u
Oco6o aHajiH3HpyioTCH Bonpocbi AOKaAHaauHH h xpoHo/orJu /P"
KpynHeHiiiHx ueHxpoB. 663 Hero HeMbic^HMo HcnE^eaHHe
Maxepna^a b na;ieo3KOHOMHHecKHx peKOHcxpyKUHax

CocpeAoxoHHB Bce BHHMaHHe Ha peuieHHH npHHunnHa nu..
T u" rf ^apaKxepa. cBHaannbix c Hav neHHeM^H, H. B. BpaiHHHCKHH 3aK0H0MepH0 ocxaBH^ 3a paMKaMH ro P""®®
6oxbi HHbie HanpaBAeHHH HccAeAOBanHH. Tax, aa HSneHHer"" P'
ca oxapaxxepe KAeHMeHHH, coBepmeHHo ne aaxpoHyxrnpofi^ ®°"P°
raHHaauHH h od'heMa npoHaBOAcxBa. ahuib nonSxHr^ opraHHaaAHH ho6.eMa npoHaB^cTBa ahihT no^y^Tn TeHr"^

KAaccH(j)HKauHH aMcJjop XHoca, Oaco?rJlec6oca h MeHAH, ne cxaBHAacb saAana coaAanHH aexanub^^^"'̂ "°
CH(|)HKauHH npo4)HAbHbix HaGxefi aMcbop. ^exaAbHOH KAac-

BhAHMO, peUieHHe HMCHHO SXHX BOnpOCOB AOA>KHn n-rr^
Ha noBecxKe ahh. C oahoh cxopoHbi, 3x0 KOHxpexHaHoveT
cxaBAeHHH 06 ypoBHe paaBuxHH aM(J)opHoro npoHaBOACTBrf" "P®^"
HeniueH oxpacAH pewecAa. C Apyrofl - paapaeoTxa ®
KAaCCH4)HXaUHH aM(})Op OCHOBHblX npOHaBOAHipHX

SrvmnfrH^ KOHxpexHOMy HaynenHX) anxHAHoft xoproBA?HacymnaH Heo6xoAHMocxb HccAeAOBaxb axH BonDorKT^fi^Bu6op x^u HacxoHmeft pa6oxbi. OdpameHxe xe k Taol ln
lecxoro Xepconeca BooAHe aaKOHOMepHo ho6^HCHHexcH neS"'"''"'

ques dSisfdrrandenn"lS%^°8' TqqsPTn eBas-Don/ZDialo-
Ka B1959 r.//CA. 1961. jvo 3- So''Ve EAHaaBexoBCKoro MorHAtHH-
^oCaMocoM/ZKCHA. 1967. M.'l09- E^0 « p a Oabbmh1976; Ero Me. SaMeiKH o 'rnnrnan^ % AM^jopu MeHauZ/XKAAM M
KCHA. 1976. JVb 145. Ero »r M! E-^HaaBeTOBCKoro noceAeHHa Ha IIohv/7
CKOfl KepaMHqecKoii xapuZZCA 1976 JiPeeHerpeye-
BKepaMHHecKOM npoHa'aoi^Be CHH^izZHKAA m" %7?'̂ HHeflHux^ep
3M(popa H3 HHMd)efl H HeKOTODWP nnnnrko ' ' EtO ^6. OaCOCCKa '̂

,,,, BH. B. Me™„



)6-

iM-

)B-

:'b]

o-

'P-

JP
ro

0-

a-

a-

0-.

P-
a-

110

c-

i'Oi/

MH oCcTOHTejibCTBaMH. npe>KA6 Bcero cymecTByiomHe KJiaccH(j)HKa-
UHH xepcoHeccKHX aM(|)op '® He yAOBJieTBopaiOT coBpeMeHHUM Tpeoo-
BaHHHM H HyjKAaiOTCH B KopcHHOM nepecMOTpB. SHaHSHHe >Ke 3T0-
ro MaTepHajia ajih HayMenHa skohomhkh aHTHMHbix rocyAapcTB IlpH-
'lepHOMopbH TpyAHo nepeoueHHTb, liocKOAbKy Xepconec 6biA eAHHCT-
BeHHbiM ueHTpoM Ha cesepHOM no6epeA<be ^epHoro MopH, KOTopbiH
ocymecTBAHA uiHpoKyio ToproBAio BHHOM B MaciuxaSax Bcero riOH-
THHCKoro SacceHHa. rio AanHbiM KepaMHHecKOH snHrpa^'HKH, ere hm-
nopT, HanpHMep, na Hh>khhh JIgh, b IV—III bb. p.o h. 3. cocTaBAHji
KOHKypeHUHic xaKHM ueHTpaM, KaK FepaKAeH, Oacoc h CHHona^®.
HeMaAOBajKHO, hto npaKXHKa KACHMeHHa 6biAa b Xepconece CHcxeMa-
THMecKOH, a xpoHOAorHH KACHM B HBCTOHmee BpBMH pa3pa6oTaHa,
no>KaAyH, Ayiioe, hbm aah Apyrnx ueHxpoB nocAeAHce b anaMH-
TBAbHOH eTBHBHH oSABrMaBT pa3pa6o,TKy THnOAOrHHBCKOH KAaCCH(})H-
KauHH cocyAOB* HaKOHeu, hmcctch MSXcpHaJibHan ocHOBa aah xa-
Koro HCCABAOBaHHH —BH6opKa HOpHAKa 250 aM4)op n03B0AHBT Ha-
ABHTbCH Ha nOAyHBHHB AOCTaTOMHO-OfiOCHOBaHHblX BblBOAOB.

XepCOHBCCKHB aM(j)OpH BUAeABHbl H3 MaCCU KBpaMHMBCKOH Tapbl
eme B 1900 roAy. 3to otkputhb cBHaaHo c pacKonKaMH b XepcoHBce
KepaMHHBCKOH MaCTBpCKOH, B OAHOH H3 ofijKHraTBAbHUX nBHBH KOTO-
pofi o6Hapy>KeHO HBCKOAbKO AeCHTKOB paaAaBABHHbix cocyAOB 20. K CO-
JKaABHHK), TOFAa UBAblB (})OpMH TapH HB Bbl3bIBaAH HHTBpBCa H
K. K. KoCUIOmKO-BaAlOJKHHHH HB nHXaACfl C06paxb H CKABHXb cocy-
Abl, orpaHHMHBlUHCb OxOopOM KABHMBHblX pyHBK aM^JOp H DAHOrO
ropAa. Tbm caMbiM 6uAa ynymena yHHKaAbHaa B03M0>KH0CXb hccab-
AOBaXb napXHK) H3AeAHH H3 OAHOH nBHH. riOAOOHblX 3aKpbIXblX HpO-
HaBOACXBBHHblX KOMHABKCOB C HOAHOH 3arpy3K0H fiOABB HB BCXpBHa-
AOCb, XOXH OCXaXKH nBHBH HCCABAOBaHbl BO MHOXHX pBHOHaX aHXHHHOrO
MHpa^'.

" AxMepoB p. B. AM<})opij ApesHerpeqecKoro XepcoHeca...; Seecx H. B.
Ket)aMHHecKafl rapa Bocnopa... C. 98 ca.; BopHcosa B. B. KepaMH^ecKHe
KAeiiMa XepcoHeca h KAaccH(})HKauHH xepconeccKHX aM4)op...

"BpaiUHHCKHii H. B. rpeaecKHft KepaMHqecKHfi HMnopx... C. 29;
K a u, B. H., M o Ha Xo B C. KD. Hctophb h nepcneKTHBH HsyqeHHH xepconeccKHX
ocTpoAOHHbix aM(j)op//HcTopHorpa(})HqecKHH c6opHHK. CapaxoB, 1983. Bun. 10.
C. 76 cji. „

" Bp a mHHc KHH H. B, PpeqecKHft KepaMHMecKHiS HMnopx... C. 94.
"Kan B. H. TiinoAorHH h xpoHOAOrnqecKan KxaccHcpHKauHH xepconeccKHX

MarncxpaxcKiix KAeHM//B/I,H. 1985. Ns 4.
2° Kocuioijjk o-B aAiojKHHHq K. K. HoBeninHe pacKonKH b XepcoHece//

BOOHZI,. 1901. Bun. 23. C. 37; Ero 5k e. HaBAeqeHne H3 oxnexa o pacKonKax
B Xepconece b 1900 r.//HAK. 1902. Bun. 2. C. 23.

Cm., HanpuMep: KepaMHnecKoe npoHSBOAcxBo n anxnqHue KepaMnqecKne
cxpoHxeAbHue Maxepnanu. CAH. 1966. Bun. ri-20; Garlan Y. Quelques nou-
veaux ateliers amphoriques a'Thasos//BCH. 1986. Suppl. XIII.
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B "'5™" "''"a;,a:n.;cB
BbisuBajiH. nepBan nonbiTKa oco6oro HHiepeca ,He
HeccKyio Tapy 6bijia nDennnuua-ra \n '̂ ""®'*^^™3KP0BaTb xepco-EMy 6hjio HSBecTHo ok(Lo 20 uejiwY^H ^^"epoBbiM.
KOTOpbie OH Ha OCHOBaHHH HeKoTob^x^L^^^
1^s^TOeTrarneT =T:b: -BOACTBa BXepcoHece hm ^6biAa 0T0ATHyTa'''Ha
I B AO H. 3.24. PacnoAaran Kpaflne ornaH„HeHHbm^^ noAOBHHy
P. B. AxMepoB TBM He Menee CMor n! MaTepnaAOM,
AJifi Toro BpeMCHH cxeMy. He yAHBHreAbHo „Tn HaAejKnyio
BocnpHHHTa H. B. Seecr noSonHRmA^^ TOAbKo SbiAa
3T0H KAaCCHt})HKaHHH 25 HO HHCnnaR^n OCHOBHbie HOAOWeHHH
thh AO cepeAHHbi 70-x t'oaob CAyjKHAa Hy>KAaM apxeoAo-

np„„a„„„aaa-
MBTOAHKa rpynHHpOBKH COCyAOB nDHSHaKH COMHeHHH
ynoMHHaAHCb, HO (faaKTHHerKH nnuJ,. (-^HHeHHbie pasMepbi
BbiAeAeHHe thhob hah rovnn rmHi '̂ cnoAbsosaAHCb b paSoieHO HOCHOBblBBAOCb HCKAroLieAbHt L"P°^0^"'«OCb HHCTO HHxyHTHB-
HeAocTaroHHo crporo BbWpKaS rn cxoactbh.ro MaxepHaAa. P. B. Axm^do^ nnwRAn* 1 noAana HSAaaaeMo-
Pbix aM(})op HCOBepUJeHHO hp naa ^OTOrpa^lHH AHUIb HeKOXO-
npHEoa^T BepTeaf„^cex °™„0B "• "-"l «
He o6MepHMe, a cseMaiHHHHe Bkomnuy ur"""""' ""HaHHeTca;
Hhh h npo^HAbHHe AexaAH aiviriinn r "epeAKo HCKajKeHbi nponop-
peAH AaxHpoBKH oxAeJInHx rn^n?' -i™ ycxa-
paapaSoxaHHOH P. B. AxMeooR^HM ^"^"OBAeHHbie Ha dase

C HaKOOAeHHeM HOBOrn MnTPAR aCXHHOMHUX KAeHM 26
B 50-e roAbi ocxaxKOB emp -nA nocAe oxKpbixHH•aa HeodxoAHMocxb npoA?A>KHXb MacxepcKHx22, Haape-BHHX aM$op. Say aaaaay HoHMiaiicI paapTmS b'b^IoKoT'"

® KAeftMoM acTHHOMa Kpatona HaHAena P. X. ;ienepoM
Ax*Me^pPo°B° R '̂APeBHerpeiecKoro XepcoHeca. C 170 aBAH. 1949. J\ro 4. c. iof. KAeflMax 3^AHHHc?HqecKoro'xlpco^^^
Kap*^ Bocnopa... C. 98 m.

"BopHcoaa B KAaccH(})HKauHH C 88 r
rHAesHA A M Do " ^"HuapHbie MA(;TepcKHe XeocoHpra//r a irirocxeHb. XepcoHeca/ZCXM^Tg™ ^ o6opo'„reZo^ .
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PacnoJiaraa 6oJiee o6mHpHOH HCTOHHHKOBeAHecKOH SaaoH,
'lajia BbwejiHjia Tpn rpynnbi^s, g gareM flBa THna ^ '
(boD^s. B. B. BopHCOBa ycMarpHBaeT noflpa>KaTejibHbie reHAeHUHH
B xepconeccKOM aM(J)opHOM npoHSBOACTBe, cHHTaa, mto
nepBoro THna aM(^op cJiyjKHJiH cocyAbi PepaKAeH ®'
ponoAHH XepcoHeca. BTopoii thh aM$op, no ee MHeHHio, cosAaH noA
HeCOMHeHHbIM BAHHHHeM aHaAOTHMHOH CHHOHCKOH npOAyKUHH. U&a
THna cocyAOB hqhbahiotch oAHOBpeMeHHo h cocymecTByiOT Ha npo-
TSH<eHHH III—II BB. AO H. 3. . j, „

THnoteaa o saHMCTBOBaiiHH XepcoHecoM (})opM aM(pop y KpynneH-
mux TOPrOBblX UeHTpOB IO>KH0r0 npHHepHOMOpbH BbicKasbiBaAacb
BAHTepaxype h ao B. B. BopHcoBoft^o. Bhahmo, AeftcTBHTeAbHO, bah-
HHHe Chhohh h PepaKAeH na aMcjJopHoe npoH3BOACTBO XepcoHeca
HMBAO MecTO. OAHaKO AAfi npoBepKH SToro npeAnoAOH<eHHH Heo6xo-
AHMO npoBeAeHHe npeACxaBHieAbHoro cpaBHeHHH ochobhhx AHHew-
Hbix pasMepoB H nponopuHft cocyAPB pasHHx uenxpoB, nxo k coJKa-
AeHHio npoAeAaHO He 6b!A0. BnpoHeM, no MaxepHaAaM B. B. bopH-
coBOHxaKVio pa6oxy npoaecxH BOo6me neAbSH, xaK khk ona, KaK h
ee noeAmecxBeHHHKH, ne npHAep>KHBaeTCH KaKOH-AH6o oAHoanaHHOH
H COnOCXaBHMOH CHCXeMbl npH3HaK0B. CaM HaSop npH3HaK0B HHKaK
He 060CH0BaH, a name Bcero cAynaeH. OaKxanecKH mu HMeeM nepeA
C060H He KAaccH^HKauHK), a neKyio aapanee aaAannyio cxeMy paa-
BHTHH aM4)opHoro npoH3BOACTBa, npoBepHXb KOxopyio He npeAcxaB-
AHeXCH B03M0A{HblM. „

kpoMe xoro, b KAaccH(})HKauHH ynxeH AaAeno ne Becb H3BecxHbiH
Ha HanaAO 70-'x foaob aM(})opHbiH MaxepnaA, cpeAH Koxoporo, KaK

—uo A/K-n n H M H 3 mill UPC 51 R nneAAOJKeH"
Ha Ha4aJiU / u-w i — - i • i •

BbiHCHHAOCb, HMeioxcfl cocyAbT, HB yKAaAbiBaioiAHecH B npeAAOJKen-
•¥-» r> "Chvk) B. B. BopHcoBoii cxeMy^ .

HaKOHeu ywe na momchx BUxoAa cxaxbH BbiabmaAH BoapajKenne
vcxanaBAHBaeMbie B. B. BopucoBofi BpeMenHue paMKH 6bixoBaHHB
oxAeAbHbix xnnoB h rpynn xapbi. OcHOBHan npuHHHa aaKAionaexcH
B TOM nxo K XOMy BpeMeHH yCXapCAa XpOHOAOrHH KAeHM, Ha Koxopon
6a3HP0BaAacb KAaccH4)HKauHn ueAUx cocyAOB. HoBbie KOMnAeKcu
xapu B TO BpeMH erne ne 6hah BseAeHH b HaynHbift oBopox, AaxH-
pOBKa }Ke H3BeCXHblX KOMHAeKCOB, 3 4)aKXHAeCKH eAHHCXBeHHOFO —

28 BopHCOBa B. B. KepaMiiwecKoe npoiiaBOACTBO aHTimnoro XepcoHeca:
Aexoped). ahc. ... kbha. hct. nayK. JI., 1966. C. 5.^ r qq m

29BopHCOBa B B. KepaMnqecHHe MCHMa Xepconeca... C. 99 ca.
30 •appcT H B KepaMHMecKafl rapa Bocnopa... C. 99 CJi.
8' HenoJiHOCTbio HcnoJibSOBaHbi Aawe MarepHajibi iJiohaob XepconeccKoro aano-

BenHHKa Kdomb loro snaqHTeabHoe KOJinqecxBO neyqxeHHbix B. B. BopHCOBOn ue-Tx aMijiop x;aHH?ca a dioHAax EanaxopHHCKoro. KepqencKoro. OAeccKoro hhcko-
xopux ApyxHX MyaeeB.
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H3 KepaMHiecKHx nenefi pacKonoK 1955—1957 rr., — ycTapejia h
HyjKAajiacb b noHH>KeHHHf;?.

TaKHM o6pa30M, HMeioTca BecKHe ocHOBaHHH AJiH KopeHHoro nepe-
CMOTpa cymecTByiomHx. KJi'accH(J)HKau,HH xepcoHeccKHx aM'̂ iop c yne-
TOM AOCTHrHyTord ypoBHa'.MeTOAHKH HByneHHH KepaMnqecKoii Tapu h
Ha Saae anajiHaa Bcefl Maccbi naKoruieHHoro MarepHajia. ' "

KaK OTMCHajiocb, HCTomiHKOBeAMecKaa daaa HCCAeAOBanHH no
cpaBHeHHK) c 40-mh roAaMH BupocAa SoAee neM b 10 pas —co6paHa
noApoSnaH HH4)opMauHH o 250 ueAbix n (})parMeHTHpoBaHHbix aM(J)o-
pax xepcoHeccKoro npoH3BOACTBa, xpaHamnxcH b (jjoHAax noHTH AByx
AecHTKOB ynpeA<AeHHH h MyaeeB cxpaHbi. BecbMa Ba>KHo, ato aa no-
CACAHHe roAbi cxaAH HaBecTHbi KpynHbie h xopomo AaTHpoBanHbie
KOMnAeKCbi xepcoHeccKOH KepaMHnecKOH xapw Ha pacKonoK Ha-Tep-
pHTopHH xopbi XepcoHeca b CeBepo-SanaAHOM KpbiMy, oahh h3 ko-
Topbix onyOAHKOBaH^^. •

Hto KacaexcH MexoAHKH xHnoAorHHecKoro HccAeAOBaHHa, xo aAecb
3a nocAeAHHe roAH AQCxHrnyxbi onpeAeAeHHue ycnexH. nocAc
H. B. 3eecx o6iuhmh BonpocaMH KAaccH^DHKauHH xapu mhoxo aaHH-
MaAHCb H. C. KaMeHeuKHH, H. B. BpaiUHHCKHH, H. A. JleHnyHckan
HApyrHe HccAeAOBaxeAH '̂'. PaapaSaxbiBaAHCb xaKHe BajKHue paaAe-
Abi, KaK cxeMa AeAeHHH h nepapxHa npHanaKOB, cHcxeMa onHoaHaa
o6cy>KAaAacb xepMHHOAor'HH h x. a.^®. Pha KAaccH4)HKauH0HHbix no-
cxpoeHHH aah noaAHeaHXHHHbix aM^Jop ocymecxBAeH na 6aae cxaxH-
cxHKo-KOMgHHaxopHbix MexoAOB ^6. n xoxH B 3X0H pa6oxe reine MHOro

bah' 1970,'" w"3. C'i?5 XepcoHeccKoro Mysea. Bun. 4//
^'Kau B. H., MoHaxDB C. K). AMc})opbi 3MHHHCTHqecKoro'XeDrnHo/-o

c noceAeHHH nancKoe-I a Ceaepo-BanaAHOM XpbiMy//AMA. 1977 Bun 3- Mr. „

Heca//fell-igfo"' ° 3^™HHCTH..ecKoro
® KaMeneuKHH H. C. CaeTAOrAHHAHue amdjopu c HnwHe-rHHiir '̂B^

ropoAHma...; BpamnHCKHH H. B. MexoAHKa nayHeaHa CTaHArpTorApeaHe^ecKofl KepBMHHecKOH xapu...; Ero we. FpeaecKHH KepaMUHscKHfl Smhoot
AoriH"iq7l'"'wo^ F • KAaccH<J)HKau™ aM(J)opHoro MaxepnaAa/ZApxeo'flona. 1971. Ks 3; Ee we.' KAaccH(j)HKamH aMcjjop apxaiaHoro aacv a

reprxAeftcKHx
^sjleflnyHCKaa H. A. ^KepaMHaecKaa xapa na OAbBHH. Knea 1981 '

K- MexoAU HccjieAoaaHHH... C 65 ojt •' r r.

VorcVII. Rirff."Fig!l°'""'1''' P™'°<=°""ihiens//BCH, A9V3:
.M^rp ^ ° K®7"™ro;TaT.Vo
q)HKauHH H xpoHOAoraa caexAorjiHaaHux aiacpop II—IV aa//CA 1967 m.'i

®' KapanexbHHp A. M. HexoVopue npHH;iLuonHcaHf«xe^ibHo K B03M0^H0CTflM CTaTHCTuqecKoro aHajiH3a//CKMA. M,, 1970
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cnopHbix H npocTO HepemeHHUx MOMeHioB, MeTOAHKa THnoAcrHMe-
cKoro HCCJieAOBaHHH KepaMHnecKOH rapu o6pHCOBHBaeTCH AOBOAbHO
H6TK0

B TO xte BpeMH paapadoTxa KJiaccn^JHKauHH ne AOJiJKHa CTaxb
caMouejibK); cjieAyer npeAnojiaratb AaJibHeftmee HcnoAbSOBaHHe stoh
KJiaccHcbHKauHH B KanecTBe HaAe>KHoro KpHxepHH npn oGpaOoTKe
aMcbopHoro MaiepHaAa. Tojibko b ptom cAynae oh mowct cTaxb noA-
HOUeHHblM HCTOVHHKOM AAA XapaKXepHCTHKH TaKHX BaXCHblX CTOPOH
SKOHOMHMeCKOH JKH3HH, KaK 0C06eHH0CTH, o6-beM H AHHaMHKH KCpa-
MHnecKoro npoHSBOACTBa, xapaKxepHbie nepTbi BHytpeHHeH h BHem-
neft TOprOBAH H T. n.

Tax, B qaCTHOCTH, AAH KOAHqeCTBCHHOH OUeHKH TOprOBblX CBHSeH
qpesBbinaHHO Ba>KHo peKOHcrpyHpoBarb MerpoAornqecKHe cHCTCMbi h,
npe>KAe Bcero, cTaiiAaprbi eMKocTH". XepcoiieccKaa rapa b stom ot-
HomeHHH HsyqaAacb aoboabho noApoSno^®, oahbko noHBAeHHe hobux
MaxepHaAOB Tpefiyer nepeocMbicAeHnn h KoppexTHpoBKH noAyneKHbix
BbiBOAOB. Heo6xoAHMO TaK>Ke yxomiHTb xpoHOAorHnecKyio sboaiouhio
BUHBAeUHblX cxanAapTOB^s.

06o3HaqeHHbie Bonpocbi, aa Ham bsfaha, hbahiotch HanooAee
Ba>KHblMH H TpedyiOT KOMHAeKCHoro paccMorpeHHH. B ueAOM OHH H
CQCTaBAHioT saAaHy HCCACAOBaHHA, onpeACAHiOT ero nAan. B nepsoH
iviaBe CAeAana nonuTKa c(j)opMyAHpoBaTb xe MexoAHMecKHe npHHUH-
nbi HiipHeMbi, KOTopbie 6biAn iioAOA<eHbi BocHOBy Bcefi padoxbi. Bo
BXOPOH FAaBe AaHbi peayAbxaxu THnoAorHnecKOH h xpoHOAornqecKOH
KAaccHcbHKauHH HCAbix 4)0pM xepcOHCCcKHx aMcJjop H HX npo4)HAb-
Iibix qacxeii. HxoroBbie MaxepHaAU CBeACHbi b cooxBexcxByiomHe xaS-
AHUbi H rpacbHAecKH npoHAAiocxpHpoBaHbi. TpexbH TAaBa no(^Hm,eHa
HaVAGHHlO CXaHAapXHblX Mep eMKOCXH XepCOHCCCKOH xapbl. TaM >K^e
npHBeAenbi HCKoxopbie peayAbxaxu MexpoAorHnecKHx HccAeAOBanHH.

CoanaBaH, nxo noAyneHHbie bbiboau 6yAyx co BpeMcneM yxoqHHXb-
Cfl aBxop cxpeMHACH Aaxb b npHAO>KeHHH Kpa6oxe MaxcHMyM HH4)op-
MauHH ripejKAe Bcero pxo MexpoAorHnecKHe xapaKxepHcxHKH Bcero
HcnoAb30BaHHoro MaxepnaAa. Ohh Moryx CAyjKHXb ne xoabko aah
npoBepKH noAyqfiHHUX bhboaob, ho, AywaexcH, h aah AaAbHeSmero
HCCAeAOBaHHH.

BDa U1 HMcKHfi H. B. Mctoau iiccjieAOBanna... C. 63 cji.
'SRHKOJiaeHKO r. M. O cxanAapTax ewKOCTii ajiJiHHiicTimecKoro Xepco-

HecaZ/BXlH. 1978. X9 3; Moha xo b C. lO. Eme paa o craHflapTax...
BpSLUHHCKHH M. B. MCTOAbl UCCJ16A0B3HHyi... C_». 1lo.
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OCHOBHblE BOnPOCbl METOAHKH HCCJ1EA0BAHH5I '
KEPAMMHECKOH TAPbl !

OBmEMETOAHHECKHE BOnPOCbl

K.naccn4)HKauHH, KaK 4'opMa hjih cnocoQ opraHnaauHH hcxoahux
AaHHbix, oTpajKaex aaKOHOMepHue pasjiH^HH b HaynaeMbix oSijeKTax '
H He yAHBHTCAbHo, HTo KAaccH4)HKauHOHHaH paSoxa B apxeoAorHHe-
CKOM HCXOHHHKOBeAeHHH AaBHO SaHHMaeX BBAymee Mecxo. Onbix MHO-
THx AecHXHAexHH noKasbiBaex, hxo HaHjiyqiuHe peayjibxaxbi Aaex npH-
MCHeHHe xHHOAorHiecKoro MexoAa, Koxopbifl b oxenecxBeHHOH apxeo-
AOFHH BnepBbie 6biA HcnoAbaoBan B. A. EopoAUOBbiM h erb yqeHH-
KaMH^. C xex nop cosAaHo SoAbmoe KOAnqecxBo KAaccH(})HKauHOH-
HHX paapaboxoK no xHnoAornnecKOH cxeMe, ho, kbk npaBHAo, bes
OOOCHOBaHHH CHHCKB npHSHaKOB H CBMOrO ajITOpHXMa KJiaCCnAHKa-
nnn, ApyrHMH caobbmh, na hhcxo HHxynxHBHOH ochobb. DpoBepHxb
xaKHe cxeMbi no hphboahmbim MaxepnanaM npaKXHHecKH HeB03M0>K-
Ho, OAHaKo AO onpeAeAeHHoro axana b pasBnxHH apxeonorHH ohh
ycxpaHBaAH HccAeAOBaxeAeft,

' PapAeH >K. K. TeopetiiiiecKaH apxeoJiorHa. /!., 1983. C. 46
iQnt AOHCTOpimecKan KepaMHKa//Tp." XI AC M3- C. 577 cji.; Ero we. THnojiorHwecKHft MexoA b apxeoAorHH Pasaiib'1927, Ero^ we TexHUKa h THnoAornqecKaa KAaccHcjjHKauHa KpeMHesbix np^mJ

CynoHeHCKOH h Thmohobckoh naJieoAHTHqecKHx ctohhok h3 pacKonoK MqpR
1929 rr.//CoopHHK TpyaoB ceKUHii apxeoAorHH HHCTHTyxa apxeoAoPHH h J3Ha„„a. M., 1930. T. 5; AMHTpneB U. A. MucLkh^ CToa„KH h

Typa//TaM we. M.. .928^. 2;' Ap«hxobcVh" ^a'KyVarBSe.^^^"
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OrpaHHtieHHocTb 6ojibUiHHCTBa cymecTByiomHx THno^orHiecKHX
KviaccH^cbHKauHii CTa;ia apKo npoflBJiBTbca b nocJieAHHC roAfai, Koraa
HOBbiii MaxepHaA, nociynaiomHii b pacnopaHceuHe apxeoAOinH bo
"oapacTaiouieM 06-beMe, He toabko nepecxaA yKAaAbiBaxbCH b hmb-
loiuHecn cxcMbi, 110 'lacxo iipoxiinope-iHji hm®. PaapafioxKa >Ke hobmx
xiinoAorHH npH npoKHeM HHxyHxHBHOM noAxoAe xaKJKe cxaAa neBoa-

Lk no npnnnne oSnnHn Marepnana, TaK « na-aa OTCyrCT-
• BHH oSlIiefl MeXOAHKH HCCAeAOBaHHH

B CBH3H C3XH>1 B nOCACAHHe ABB AeCHXHAeXHH, HapHAy C HpaKXH-
HBCKofl KAacciid)m<auHOHiiofi pafioxoft, nacxo na hobux npHHUHnax,Sa .Mm-iKMum.. n,par.aT..„.ax,.cH TeopoTn-iccKaM cropo.ia xaKoro
iiccAeAOBaHHH^. HaKOBAeh HeKOxopbifl noAOACHxeAbHbiH onbix, Aa-
lOIllHH OCHOeaHHH AJlfl OnXHMHCXHHBCKHX BblBOAOB.

B nePBYlO OHepeAB CABAyeX OXMBXHXb o6paiUBHHB HCCABAOBaXBABVl
K(bopMaAHBOBaHHbiM npnHU,HnaM o6pa6oxKH h CHCXBMaxHsauHH ap-
XBUjioriPiccKoro MaxepiiaJia. CiipaucAJmuu aaMOMOiiu, 'no (IjopMaJiil-
aoBaHHbiH noAxoA — "e Aaiib MOAe, a cypoBaa HeoSxoAHMOcxb, bu-
aBaHHaa k mchshh Soabb bhcokhm ypoBHBM paaBHXHH nayKH CpeAH
nPO'IIIX AncrOmiCXB CJieAyeX BblAeAHXb B03M0>KH0CXb BBpH(j)HKaUHH,
X B. iipouepKii ucox BblBOAOB iia cxpoxo iiayaiioii ociioue. H xoui
infiJiioAacTCil oiipcACACiiiiaH nepcouciiKa nonMowiiocxeii cxaxncxuKH
h' KOM6HHaXOpHKH. H. nopoii, nOAHHHBHHB pB3yAbxax0B cxaxHcxHHe-
CKOH 06pa60XKH npB>KHBH HHXyHXHBHOH KAaCCHCpHKaUHH , 4X0 BU3bI-
Baex cnpaBBAAHByio KpHxHKy®, npeHMymecxBa «hobhx» mbxoaob bpha
AH Moryx 6biTb oxBepxHyxbi. yAanHbie onuxbi KAaccH(J)HKau,HH c npH-

sTTpfiefleB r C. ApxeojioniqecKHH xiin kbk cHcxeMa npH3HaK0B//THnu
n KvjiiTvne Jl il979 C 74; A o 6 p o a lo6 c Kii ii A. O. O npuHnanax couno-
jiorHaecKOH' peKOHCTpyKUHH no aaniibiM norpe6aJibHoro o6pHAa//TeopHfl h mctoah
anYpojinrnqecKHX liccJieflOBaHHH. Knes, 1982. C. 56.°raTeHeuKHii H. C, MapmaK B. H., Ill ep JI. A. Anamia apxeoao-
rnqecKHX hctomhhkob. Jl., 1975. C. 47 cJi:; lAep A. 3. MeTOAoaorHqecKHe Bonpo-
pH •aDxeojiorHH//BO. 1976. 10. C. 77 cji.

5 AiixepaTVpa SToro Bonpoca secbMa oOrnHpHa. Ha paOox nocAeflHero flecHXH-
AexHfl oxMexiiM cepHH cxaxefi b c6opHHKax: Tnnu b KyAbxype. A., 1979; MexoAOAO-
ruHecKHe h MexoflnnecKne Bonpocbi apxeoAornH. KneB. 1982; HoBbie MexoAbi apxeo-
AorH^CKHx nccACAOBaHHii. KneB. 1982; Teopna h MexoAbi apxeoAonmecKHX HCCAe-
AOBaHHH. Knee, 1982; npo6AeMb! peKOHcxpyKann b apxeoAornn. Hobocii6hpck,

0B B A O npHMeHeHHi! axpiiSyTHBHoro (KOAnqecxBeHHoro) MexoAa
BapxeoAorHH KaMCHHoro BeKa//npo6AeMbi peKOHCxpyKunii b apxeoAonm. Hoboch-
OnpcK, 1985.xC.b55^ 0B^ OneKOxopbix MexoABx ^jopMaAHSOBaHHOH o6pa6ox-
KII .KepaMHKii//TcopHJi H MexoAU apxeoAornMecKHx nccAeAOBaiiHH. Knes, 1982.

's^ocapeB M. O. SanaAHaa CnOnpb bApeBHOcxn. M., 1984. C. 21.
13
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MekeHHeivt kexoAOB ^JopMa^iHsoBaiHHoro anajiHsa HSBecTHU.AJiH pjtAa
KaxeropHH apxeojiorHHecKHx HaxoAOK®, b tom BHCjie h aM(J)op'o.

OocKojibKy THBOJiorHHecKHft MeTOfl xopomo aapeKOMeHflOBaji ceGa
B KanecTBe yAoSnoro HHCTpyMeHra npe>KAe Bcero b HCTOHHHKOBeAye-
CKOH pafioTe, b AHTepaxype eAHHOAyuiHO BUCKaabiBaejCH MHeHHe
0 HeoSxoAHMOCTH ero coBepmeHCTBOBaHHH. SaMexHo cxpeMJieHne ap-
xeojToroB h cneuHajiHcxoB CMe>KHbix Hayx AoroBopnxbCH o cymnocxH
OCHOBHblX nOHBXHH H XepMHHOB. B BaCXHOCXH, 3XHM BpoSjieMaM SblAH
nocBHiueHbi ABa Me>KBeA0McxBeHHbix ceMHHapa 1974 h 1978. rr., Ma-
xepnaAbi Koxopbix onyfiAHKOBaHbi b cSopHHKe «THnbi b KyAbxype».

Hb Bcero KOMnAexca BonpocoB, cBHsaHHbix c xHnoAor-HHecKofl
KAaccH(J)HKau,HeH, HaHfioAbuiyio xpyAHOcxb BbisbiBaex onpeACAeHHe no-
HHXHH xHna H ofiocHOBaHHe cxpyKxypbi KAaccH(J)HKau,HOHHoro Aepesa.
BoAbUiHHcxBOM HCCAeAOBaxeAeft xHn noHHMaexcH kbk peaAbHo cyule-
CXBOBaBUiee H HCXOpHBeCKR oSyCAOBAeHHOe BBAeHHe". llpHHaXO CBH-
xaxb, Bxo AJiH npeAMexoB BHyxpH xHna xapaxxepHo ycxoHHHBoe co'ie-
xaHHe oxAeAbHbix npHanakoB HaxoAHiuHxcB bo BsaHMOcBHSH, ho
663 COnOAHHHeHHH nOCKOAbKy XHH HBJIHeXCH CaM0pa3BHBaiOlU,eHCfl
CHCxeMOH, y Hero aojijkhh cymecxBOBaxb HApo XHna h ero nepn^e-
PHH npHBHaKH, o6ycAaBjiHBaiomHe BbiAeAeHHe XHna, HMeiox AHHa-
MHHHblH HCHCXeMHblH XapaKXep 3xHM oCBHCHHexCH MexaHH3M pa3-

®O e fl o p o B-JI a Bbi flo B T. A. KoqeBHHKH Boctohhoh EBponu noA Bjia-
CTblO aOAOTOOpAblHCKHX XaHOB. iM.', 1966; /I e On HK B. !KAaCCH(j)HKaU,HH H CTa-
THCTHHecKHH aHaAH3 KepaMHqecKOTo KOMBAeKca y ceaa KnpoBo//flpeBHocTH Boc-
TOHHoro KpuMa. Knea, 1970; AjieKceeBa E. M. AHTHiHbie 6ycbi CeBeoHom
npHqepHOMopbjj. M., 1975. ' •

'"KaMeneuKHH H. C. 'CBeTAorAHHHHbie aMcjiopbi...; JleonHk jl. b
Kpyr O. KD. Sbojhouhh...; JI'eHnyHCKaa H. A. KepaMmecKaa-rapa h3
OAbBHH...; BHyK0B C. KD. CaeTAorAHHHHbie aMcJjopbi ropoAHiua MafiKa.., Becbina
nepcncKTHBHa cxcMa onHcaHHa .(jjgpM aM(j)op h hx npo^HAbHux Hacxett, npeAAoweH-
Han HeAaBHO Fl. KypGenoM. Cm.: Courbin P. Classement informatise des skvn
hoi protocorinthiens... P. 88. Fig. 2, 3. /f"

"PpHropbeB r. n. KyAbxypa h thb b apxeoAorHH: KaxSropHH'aHaAHsa
HAH peaAbH0CTb?//Te3. aoka. HaiceKUHHx, nocBameKHbix HxcraM noAeBbix'HccA^an-
BBHHft 197.1 roAa. M., 1972. C. iS;. Maccon B. M., BoHKapeB B. C. K xa-
^aKxepHCTHKe xeopexHiiecKHx paapaSoxoK aapySeafHoft apxeoAorHH//KCHA. I973'

'2 OeAop0B-.n, a Bu AoB •r. A. ApxeoAorHqecKaH THnoAorHa h ' npo'iiecr
THnooopa30BaHHH//MaTeMaTHqecKHe MexOAbi b coHHaAbHO-sKOHOMHqecKHx h
AorHHecKHx HccAeAOBaHHHx. M., 1981. C. 268. • "Oxeo-

1975"c'̂ l'3 '̂''̂ ^^^^ ^7*^" CeBepHoro npHHepHOMopba. "M
KaMeHeu, KHfl H. C. K Bonpocy 0 noHHXHH xHna b apxeoAorHH/ZTp

"ocBameHHUx HToraM noAeBbix HCCAeAOBaHHfl 1971 roiia m"
1972. C, 355 CJI. , ' ^a<j.

'®Jle6eAeB P. C. ApxeoAorHqecKHfl thh kbr cHCxeMa npH3HaK0B r si
14 . T •
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„UT>,H ™na, ero SBoaioaHH «. "owe-conpeMeHHHKOB cymecTBOBaJiH p_^3BonHTejiH HnoTpeSH-
mcL npTi™ or npyra.

Srp™ BrHSTlpiSeNp'icy^HX BceM BXcarnHM BHee
"!• C^p^ypa BepapxBBecKoa xectHHUH "JSSl
CTCH UejlHMH KOHKpeTHOrO HCCJieAOBHHHH. B. A.XBBBpyX paSHOpOBB^
T- 7peAM T°™?SorKa£opBB HHB OAHOBO MaTepHaBa,

Tl°KTc™yKT?pH\TeyH"'a\oL™^^
06S!;„o x<e, npH «BaccH<p»KaBHH ShTb'bmS

rAexTTb^pyBBb.'npeaMBT'oB, AAB-KOTOPBIX xapaKTepHB, MeaXBe OCO.

^ „„n!.Hi,innRr A noHHTHH «apxeo;iorH'iecKH{i THn> h «apxe-<j>eA0P° o «AHaJiHTHMecKOH apxeoaonm® AsBHAa K^apKa//CA.

"970" Ko"0*^^265; Ae6eaeb T. C. ApxeoJioraMecKHH tub kbk cHCTCMa npn-
"""fKf.t',.«Kaa H, C,„KjXS,°Sr."-ap™ C. 17. C». x.k-

isFopoAUOB B. . . ^^goKaa reopHfl b TpyAax B. A. ropoAUOBa//
•/Kc; BHKTopoBa B A. Apxeo SanaAHoft CH6npn. CBepAJiOBCK,
ApxeoJiorHMecKue iiccJieAOBBHHH na o'pdJie "

'®"i9*"niVrfvHCKafl H. A. KepaMHWCKan lapa h3 OjibBHH... C. 14.
, 20 AXMep0BP- B. ^ '̂̂ TOAOBroaccH^HKauHft h

Ky.JTy?HlcTpa™rfa4,H.-.ecKHX xapaKTepHCT.iK bapxeo.orHMecKOM BCceAOBaHH..//
KCHA. 1977. Ks 148. C. 5. 15
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CHroTTOcta^aovl'TSr " "• K'"""'«nB0 TaKHx rpy„„.3aB„.Taaae rpynnbi, npaueHHTeahHo^raurhnr''™'' """""^kcob- HaorAa
BbimefluiHe h3 oahoh MacTeoc^nfi ? BKJiioHaTb cocyAbi
cxyneHH KAaccH(j)hKauHOHHoro npnf>n orpeaoK BpeMCHH. Beea nocKOAbKy npeAnoAaraeTca, ^rTHn

pTS-rrpaZpSr'^^-'' - " np-c?e^1S»rS:
SAaHHe^noApaayMeBaex .co-
mCHHO npOH3BOAbHOH. B AaHHOft npfinV. P^^ COBep-
MblX pacnpOCXpaHeHHblX CXeM nn Pfnrnn H3 ca-
Phmckhmh pH^jpaMH, BapHaHx'bi —6vkbTmu""^^ aMcpop oSoaHaHeHbi
aH4)paMH:23 oyKBaMH, rpynnbi — apa6cKHMH

[ BaPuaHm: A^. 3 ... n
'' 1

rpynna : I. 2.3 . .. n

BpHA JIH B03M0JKH0 VCXaHOBHTP. nna n/aoir
npeAMCTOB, nocjie Koxoporo HenaBecxHan nnu ™x .MHHHMy,M
HOBH^aocxa MOiKer npeWaoBaA S sBaZ rUT Paa
MHBHHe, BTo fl3fl BToFo HeoSxoaHMo He MBHee 20 ' auBajiocb
bhahocxh h He Menee 2% Bcex HBAejinft pp hoboh paano-MHXHHKe24. cxaHAap^HHx no
MHHHMyM, BHAHMO. c^ieAyex B3HXb MPHbrnv^ p "pHpoAe, 3a TaKOH
Mbi MOJKex roBopnxb o BUAeAennH hobopo P '̂ P^P^^THnecKH
•^HHHH^^AByx HAeHXHHHblX oSuOB ,npH, Ha-
By3KHH oxpeaoK BpeMenn. ' hhmx oahhm AeHrpoM

c^irATn^aer";™

16 CooTHomeHHe craTHCTHHecKnx MeioAOB... c. 6...

. •vN'.Tttfy;; - f?'
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B jiioGoh KJiaccH(j)HKau,HH, KaK iipaBHJio, CyAyr Bcrpe'iaTbcn ox-
ACAUHbie npeAMexbi, coMexaiomHe ripHSHaKH pasHbix xanoB h ne bxo-
AfllUHe HH B OAHH XHB ^aiAB BCeXO 3X0 eAHHHaHbie SKaeMBJinpU HB-
H3BBCXHUX HaM BOKa XHROB HJIH BapHaHXOB, CymBCXBOBaHHB KOXOpUX
MO>KBX B AaJIbHBHIUBM nOAXBBpAHXbCH HOBHMH HaXOAKaMH. HHOFAa
)Ke Mbl MOa<BM CXOJlKHyXbCB C npHMBpaMH KOnHpOBaHHH MyJitHX (popM
h;ih 4'opMoxBopqecxBOM, lie nojiyaHBUiuM AajibUBHUiero paaBiixHn.
TaKHB BAHHHHHblB HSAejIHH AOnyCXHMO OnpBAejIflXb KaK H30JIHp0BaH-
llblB.

B K0HB1H0M CaeXB KJiaCCHCpHKaUHH UBJlblX (J)OpM AOJlJKHa BKJIlOaaXb
UCGb H3BBCXHblH MaXBpHaJl, X. B. 6bIXb HCBBpnblBaiOmBH Ha AaHHOM
•ixane. nojiyaBHUbie xHHbi, BapHanxu h HaojinpoBaHiibTe cj)opMbi aoa-

26jKHbi HCKJiioHaxb Apyr Apyra
riocjiB KJiaccHcpHKauHii uBJibix (jjopM xapbi 6yABx jiorHHHO nepeii-

xii .K paapaSoxKB xHnojiornH npo^JHJibHbix Hacxeft (bbhmhkob h ho-
jkbk), nocKOJibKy hmbhiio c sxhm (pparMeiixiipoBaiiiibiM MaxepHajiOM
MU Hame Bcero cxajiKHBaeMCH b no,nBBofi iipaKxuKe. Hex nnKaKHX
COMHBHHH, HXO npOljjHJIbHbIB HaCTH MOxyX H AOJl>KHbI CJiyHiHXb HaACiK-
UbiM onpeAeJiHXBJiBM xpoHOJiorHH cjioh hjih Bcero naMHXHHKa. Bhah-
MO • KJiaCCHlpHKaUHH KBpaMHilBCKOii XapU B UBJIOM AOJI>KHa COCXOHXb
113 xpex nocJiBAOBaxBJibHbix H BsaHMCCBuaaHKbix 3xanoB: 1 — hs K,nac-
CH(j)HKaiI,HH UBJlblX 4'OpM, 2 — H3 KJiaCCHCj)HKaU,HH ^JOpM HpOtJlHJIbHblX
qaCXBH (BeHHHKOB H H0>KBK), 3—H3 KOppeJIHUHH XKHOB H BapHaHXOB
aM^^op c ximaMH h BapnaHxaMH bbhhhkob h hojkbk.

Bob BbimecKaaaHHoe c yaexoM onuxa KJiaccH4)HKau,H0HH0H pa6o-
xbi c pa3,aHMHbiMH KaxBropHHMH apxBOJiorHHBCKoro MaxepHajia oobbo-
.THBX C^lOpMyjIHpOBaXb pHA 06I^e^ilBX0AHHBCKHX yCJIOBHH, cofijiioAe-
HHB KOXOpblX npBACXaBJlHBXCH HBoSxOAHMbIM:

1—CHHCKH npHSHaKOB AOJl>KHbI 6bIXb AOCXaXOHHO HOJlHblMH, HXO-
6bl yiBCXb BOB 0C06bHH0CXH H3AeJlHH, H B XO HtB BpBMH HB BBperpy-
IKBHbl JIHUIHHMH, BXOpOCXBnBHHblMH npH3HaKaMH, HB HXpaiOmHMH
poAH B xHno,riorHH. DpHaHaK, npBACxaB^nBHHbift jiHUib oahhm SHaie-
HHBM — 6ecno;iB3BH", a cxenenb ero hboSxoahmocxh a^h xapaKxe-
piICXHKH npBAMBXa OnpBAejIHBXCH CXaXHCXKHBCKH HJIH JIOrHHBCKH Ha
pCHOBaHHH KOHKpeXHblX (^aKXOB;

^KaMeHeuKHH H. C. K Bonpocy o noHHXHH THna... C. 356; ^leo-
n iiK J[|,. B. CooTHomeHHe cTaTHCTHiecKHX MexonoB... C. 8.

T y ji b HHHc KHft r. A., CBexaoB B. A. JIorHKO-ceMaHTHiecKHe ocho-
naHiia KJiaccH(j)HKaii,HH//THnbi b Kyjibxype. JT., 1979. C. 22.

27 e He i; KH ft H. C. HcKyccTseHHue h ecxecTBeHHue KJiaccH^iHKauiiH
B ap.xeoaorHH//npo6jieMbi apxeoJiorHH. Jl.j. 1978. Bun. 2. C. 21.
2 Sanaa 916 '. 17'
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2—MaiepHaji o6H3aH 6biTb onHcaii eAHHoodpasHO, OAHoahaiJHO,
pSiaeKTHBHo H HCHepnbiBaK)ui,e OnHcaHHe cjieAyex ocymecTBJiHTb
npH nOMOIUH nOHHTHH, KOTOpbie MO>KHO HCnOJIbSOBaTb npH KOJIHqe-
CTBCHHOM aHa;iH3e. CHCTCMa OnHCaHHH 4)HKCHpyeT 3BOJlIOU,HIO (JjppMbb
jipcAMera bo BpeMeH« h npocxpaHCTBe^S;

3—KjiaccH^HKauHH Ao.n>KHa o6ecneHHBaTb BHyxpeHHe HenpoTHpo-'
peMHBoe o6ocHOBaHHe bbiboaob Ha JiorHHecKH-(|)opMajibHOH Ochobp,
HcnoAbaya bo B3aHM0CBH3H BbiAe^ieHHbie npHanaKH;

4—KAaCCHCjjHKaUHH AOJl>kHa n03B0JlHTb HHTaxejIIO KOHTpOJIHpO-
^axb npoH3BOAHMbie onepauHH na jiio6om axane pa6oTbi®°;

5 —KAaCCH{J)HKail,HH B Aa.'lbHeHIUeM AOAJKHa OpraHHHHO BKJIKDHaTb
B ceSfl HOBbiH MaxepHaA, t. e. Sbixb otkpmtoh.

no HTOraM KJiaCCH(J)HKaUHH BblAeACBBbie THBbl HBapHaBTbl AO;i>K-
Bbi no^yBHTb xpoBOJiorHHecKyK) npHBfl3Ky. ^jih KJieHMeBOH .xepco-
BeCCKOH Tapbl HMeeXCH BaAeJKBblH HCXOBBHK, n03B0JlHlOmHH npoBc-
cxH xaKyio pafioxy — sxo xHnojiorHBecKaH h xpoBOJiorHBecKaH^Kjiac-
cH4)HKau,Hf( xepcoBeccKHx KepaMHBecKHx KJieHM, paapaGoxaBBaH b
nocAeABHe xoah B. H. KaueM ^'. Hpn pa6oxe c HeKjieHMeBbiMH aM(})o-
paMH oco6oe BBaqeBHe HMeer mctoa conocxaBJieHHH paAa KepaMHBec-
KHx KOMB^eKcoB, pAo AaBBbie cocyAbi BCxpenaioxcB (hah oxcyxcXByiox).
npH 3X0M Hpe3BbiHaHBo Baxipo pacnoAaxaxb xoxh 6bi necKOAbKHMH
XpOHOAOrHHeCKH ySKHMH H 3aKpbIXbIMH KOMBAeKCaMH. TaKOBblMH AAH
xepcoBeccKOH xapbi hbahioxch- KepaMHHecKHe MacxepcKHe h CBaAKa
y aBXHMBoro xeaxpa b XepcoBece, BoceACBHe h MOXHAbBHK HaB-
CKOe-I HAp.

CXEMA KJIACCH<1>HKAU,HH

B aaBHCHMOCXH ox aaAaMH HCCAeAOBaBHH MOJKCX 6bIXb HCBOAbSO-
Bana AroSaa H3 cymecxByiomnx cxeM KAaccH4)HKaL(,HH, b xom HHCAe
C BpHMeBCBHeM CBeU,HaAbBbIX BpOrpaMM AAH MaUIHBBOH 06pa60XKH.
AJIH OXBOCHXeAbBO BeSOAbUlHX: BblSopOK B ACCHXRH — COXBH BpCA-
MexoB BpnroABH h yBponxeBiiHe cxeMbi, npeABOAaraK)B;He pyMByid
oopa6oxKy HH(J)opMauHH. B nacxBocxH, kak BOKaauBaex obbix, yAo6-
BUM H AOCXaXOHHO HaAe>KBbiM MexOAOM HBAHexCH KAaCCH(j)HKaB,HH
BO BpocxoMy aAropHXMy, BpeAAOKeBBan aah pemeBHH apxeoAoraqe-

Ko Ba Ae BCK a H B. B. npa6AeMbi KAaccH(j)HKauHH b 3apy6e>KHOH anyoA
AorHHecKOH AHTeparype/ZCA. 1976. M '2. C. 260, „

>5 e onHK JX- B. CooTHomeHHe CTaxHCTHqecKHx MeTOflOB... C. 3.
31 AHTHHHhie 6ycu CeBepHoro npHwepHOMopbsi -c nABU B. M. THnoAorHH H xpoHOAorHqecKaa KAaccHdjHKauHa xeDcoHPnkv,>J

MarHcxparcKHx KAeHM//B/].H. 1985. N? 1. u AepconeccKHx
rioApoCHo 3TH KOMnAeKcu aHaAHSHpyiOTCa BTAase II,

18
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CKHX saAai H. A. UlepoM®®. JJaHHaa cHcreMa npApaayMeBaer ^Jopivia-
.iH30BaHHyio oueHKy Bcero inaccHBa HcxoAHoro MaxepHajia, KOTopaa
BUnOAHHeTCH fies npHMeHeHHH CAOACHOH BbiqHCAHTeAbHOH TeXHHKH,
H no3BOAHeT pacnpeABAHTb BbifiopKy na paA thbob h BapnaHTOB Ha
ocHOBaHHH noKaaaTeAeft cxoACTBa. KoHeqHUH pesyAbTax KAaccH(|)H-
kauiiH HarAHAHo HAAiocTpupyexcH rpa^oM.

npocToft aAFopHTM npeAHQAaraex HcnoAbsoBaHHe xoAbKo Kaae-
•CTBeHHbix npHSHaKOB. KoAHHecTBeHHbie (pasMepHbie) npHsnaKH mo-

ryx HcnoAbaoBaxbCH b tom cAy.qae, ecAH aah hhx SyAyx ycxaHOBAe-
Hbi saKOHOMepHbie H CTporo oSycAOBAeHHbie HHxepBaAbi sHaqeHnft.

J[I,aHHaH cxeMa KAaccH4)HKauHH c MeTOAHqecKoft cropoHbi onpo6o-
Bana h onpaBAaAa ceba na nosAHeaHTHqHOM aM^JopnoM Maxepna-
Ae^t KaK BbiacHHAOCb, npocxofi aAropnxM Aaex xopouiHe peayAbxa-
Tbi, ecAH npH onHcaHHH npeAMexoB HcnoAbayexca ne 6oAee 10—12 h
He MBHee 4—5 BbiAeAennbix npnaHaKOB. B npoxHBHOM cAyqae CBflan
MextAy npcAMexaMH hah cahui'kom aanyxbiBaroxcH, hah, HaoSopox,
qpeaMepHO ynpomawxcH.

OnepauHH npn KAaccH(j)HKauHH no npocxoMy aAropnxMy ocyme-
, CXBAHIOXCH B CABAyiOmett nOCACAOBaxeAbHOCXH. IlpeAMeXU OHHCblBa-

lOTca OA"" aa ApyriiM n cooTnexcTnHH c nbiACAeiiiibTM cnncKOM npH-
3HaKou. KaiHAoMy iipeAMcry 01iipA"it;>i uA"a crpoica u xaOjiimc, kujk-

•AOMy anaqeHHio npHanaKa — onpeAeAeHHan KOAOHKa. Onncaxb npcA-
Mcf • aiia'iiiT aaucpidiyTb u TaCjiimo cooTucTCTuyiomyio iioaimmo.
A nocKOAbKy anaqeKHH npHanaKa BaaHMoncKAioqaiomHe, ak)6oh npeA-
Mex onHCbiBaexcH cxporo oOycAOBAennHM hhcaom anaqenHH, paBHHM
qiicAy npHanaKOB:

npea-
MeT

1

2

1 2 3 4 5

npHSHaltH H SHaqcHHfl npHSnaKOB

1 2 I 3 4 5 1213 45 1 2 3 4 5 6 1 I 2 3 4 |5 6 7

X

X

XtaAee neofixoAHMo onpeAeAHXb noKaaaxeAH cxoACXBa Me>KAy Kax<-
AOH napoH cpaBHHBaeMbix npeAMexoB. Onbix noKaauBaex, qxo nnor-

i-(

" lUep ^ A. HHTyimim h AorHxa b apxeoAoraqecKOM HCCAeAoeaHHH//
CKMA. M., 1970. C. 14 ai.

Ha ocHOBe aroro ajiropiiTMa H. C. KaMeneuKUM cosAana KJiaccHipHKauHfl
* • « • ^ arrttrer tlO-

BCHUOB H HOJKeK n03AHeaHTHMHbIX BMcjlOp. AsTOp JlIoOeSHO OSHaKOMIIJI MeHH C He
onySAHKOBaHKbiMH peayjibTaTaMii iiccAeAOBBHiin
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Phc. 1. Tpa^ KJiaccH(})HKaunH xepconeccKHx aMcjjop (123 3K3.)
—— CHjibHan CBflSfa (8—9 npHsnaKOB h3 9)

CpeajHSH CB5I3b (7 IlpH3HaK0B H3 9)
-rrm^OCT id

VD/IOD ii'pMiJiiaiKOB H3 yj
cjiaeaa cBHSb (6 npHsnaKOB H3 9)

. —OMeHb cjiaCas cBH3b (5 npasHaKOB H3 91

' ffl
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PhC. 2. rpat}) KJiaCCHcJjHKaUHH seHMMKOB XepCOHeCCKHX aM4)0p (155 3K3.)
— CHJlbHaa CBHSb (6 npH3HaK0B H3 6)
— CpeAHHH CBH3b (5 npH3HaK0B H3 6)

•- - - — <yia6aa CBasb (4 npHSHaKa hs 6)
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Phc. 3. Fpa^i KJiaccH(})HKauHH HOKeK xepconeccKHx aM(})op(76 3K3.) ••
-ClMbHaa CBH3b (7—8 npH3HaK0B H3 8) ••

- CpeAHflfl CBH3b (5—6 npH3HaK0B 113 8)
— cjiagan cbhsb (4 npii3HaKa H3 8)

Aa MOJKHO OTKasaibCH OT HcnojibsoBaHHH cneuHajibHbix cbopMVJi^s
onpeAejiBTb noKaaarejib cxoACTsa no KO/tHnecTBy coBnaAaromnx ana-leHHH npHanaKOB a^h Ka>KAoS napb, npeAMexoB Upn LsopKe, hI

36 lllep A, HHTynuHH h ^lofHKa... C. H
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rtpuMep, B 100 npeAMCTOB hcoOxoahmo onpeACAHTfa 4950 noKasaie-
.lefi cxoACTBa, KOTopue aaHocHTCH b rypHHpHbie raOAHUu. TaKofi no-
KaaaTCAb cxoACTBa MOHiex npHHHMarb aHaneHHH or «0» (npeAMCTbi
He HMejOT HH OAHoro oOmero 3HaAeHHH npHsnaKa) ao Toro iHHCAa,
KOTOpOe COOTBCTCTByeT HHCAy BblAeACHKblX npHBHaKOB (nOAHOe TOJK-
ACCTBo). npHBeaeHHoe Bbime onHcaHHe AByx npeAMexoB AaeT noKa-
aareAb cxoAcxBa, paBHbiH 4.

OocKOAbKy noAyAeHHbie ixypHHpHHe xaOAHubi c noKaaaxcAHMH
cxoACXBa npeAcxaBAHiox co6oh oSHAHbie Maxpnubi, ohh AexKo mo-
ryx 6bixb nepeaeAeHbi b rpa(j)bi. XI,ah bxoxo Heo6xoAHMo npHHAXb KpH-
xepHH aHa^HMOCxH CHAbi CBH3H' MBJKAy o6xieKxaMH H HaxAHAHo iiepe-
Aaxb Hx B rpa4)HwecKOM BapnaHxe. OnbixHbiM nyxeM onpeAeASHo, hxo
npH HaAHAHH 9—8 coBnaAaiomHx 3HaAeHHH npHanaKOB H3 9 bo3mo»-
Hbix (SoAee 88%) Aah Asyx aM^iop, CBH3b Me>KAy hhmh MO>Kex cah-
xaxbCH CHAbHOH. CBH3b Ha ypoBHB 7 coBHaAaioinHx 3HaHeHHH npH3Ha-
KOB (77%) CHHxaexcH cpeAneft, a na ypoBHe 6 coBnaAaiomHx anaMe-
HHft npHanaKOB (66%) — cAaOoft CBaabio (pnc. 1). BoAee hh3Khmh
AOKaaaxeAHMH cxoACXBa mojkho npeHe6peHb. CooxBexcxByiomHe KpH-
xepHH anaAHMOCxH oroBopenu u npii KAaccH(})HKauHH npoc})HAbHux
Hacxefi (pHc. 2, 3).

II,AH yAoScxBa Bce KAaccH4)HUHpoBaHHbie npsAMexbi (aM(})opu,
OeHHHKH, H0H<KH) HOAyMHAH HOpHAKOBbie HOMSpa, HOA KOXOpUMH OHH
H (t)HrypHpyiox b pa6oxe. B npHHUHne nopnAOK nyMepauHH KaKoro-
aii6o 3HaMeHHH He HMeex. B HacxoHmeH paSoxe npeAMexH noAyHHAH
HOMepa no HxoraM KAaccH(|)HKauHH aa HCKAioHeHHeM JVbJVb 223—250,
BKAioHeHHbix yA<e B roxoByK) cxeMy. CBeAeHHH o6 HcnoAbaoBaHHOM
MaxepHaAe, nacnopxHue AaHHue, mbcxo nySAHKauHH, paaMepbi, no-
pHAKOBblH HOMep H ApyrHB CBBAeHKH BblHCCeHbl B KaxaAOX H COOXBOX-
cxByrauiHe npHAOjKeHHH.

nPH3HAKH «l)OPMbI AM<l>OPbl

UpoHecc BbiAeAeHHH npiianaKOB cxporo He (|)opMaAHayexcH h npo*
BOAHXCH Ha HHxynxHBHOM ypoBHe. Hmbh npeAcxaBHxeAbHyio Bbi6opKy,
HcexAa MOA<Ho Haseaxb ananHxeAbHoe hhcao npHaHaKOB, Ha Koxopux
cymecxBeHHbie BUAeAHioxcn nyxeM AorHiecKoro anaAHaa, a aaxeM
yxoAHnroxcH eme paa b xoAe KAaccHcJjHKauHH. Hex HHne'ro yAHBH-
TCAbHoro B XOM, HXO npH axoM BblHCHnexCH HeHy>KHOCXb KaKoro-AH6o
npn3HaKa. 3xox npouecc onpeAeACHHA ananHMocxH npnanaKOB nan-
OoAee oxBexcxBeHBH h noxoMy aaHHMaex mhofo BpeMenn.

Hcxoah H3 n0A0A<eHHH o paaBHXHH XHna CAeAyex npeAnoAaraxb,
>1X0 KOHKpexHbiH npBAMex ofiAaAaex onpeAeAennbiM KOAHnecxBOM xh-
nooOpaayiomHx h BapnaHXHUx npHanaKOB. Ho MHeHHio /!,. KJiapna,
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AOJijKeH npeAMeraMH sHyrpH xHna
90% 36. BbiAejiHTb MHian. J7f ^ BapHaHxa - 60-
romae h BapaaHTHbie npasHaL Ka^ OTAeAbHo THnooSpaay-HO. nocKOAbKy OAHH n're S n^HaHLH nenosLl
BapaaH'̂ M pasjiaaaux .xanos b aovrax — ° CAyaaax npacymnTan 37. riocKOAbKy rpynnaooBKa nnuau °"P '̂̂ ®-"hk)x xoabko oahh
BapaaaxHbie MOJKex 6bixb npoBeAeHrx^bKn ™"oo6pa3yioi4He a
Hhh, xeaymyjo aaAaay mojkho csecxa k nnn HxoraM KAacca(j)HKa-
npaaaaKOB KAacca(})HKaaaa. onpeAeAenato oSmero cnacKa-

npHAaBarcb"Jo^p™^^ baaxaaaoM Mapehen., XI, 784) 6hji cAeAaa BbiBon o oxpbiBKa aa A^naen .(At-
ypoBHH acnoAHeaaa npoxoxana aMffannl? BbicoKoa oneaKe
oxBexcxBOBaxb onpeneAeHHOMv ' '̂ o™Pbih AOJia<eH 6biA co-Wb KaKHM-To 3c?e?„,ec„„„ " oYbI
THKa noApaayMeBaAa a oSpaxaJro ?Lb r?. "P^k-
KOHxpoAH, cyAH HO BCBMy oSeSaR^f; ^""®" '̂r°cyAapcxBeHHoroH3AeAaa „yTBepA<AeHHOMy'Woxo™r ae BbinycKaeMHx

Tpy™«J caoSa "a" A*"""''' "" " "•HHx HsaeaaS, no cooeii nptpSa '̂S" h" CTanaa
MoxBopaecxBo KepaiaaaecKax MacxeooR „ a xanaaabi. Oop-
coMaeaao, secbMa orpaaaaear ^1. 6biAo, hL
Tana aM(})op npoacxoAaAa peaao, c yxBepwaeHH™'̂ '̂̂ ^^ '̂
Bxo a<e Bpeiaa axo ae acKAioaaAo oaanRrfo hobofo npoxoxajia
Baaaa cocyAos paaAaaaHx xanoB -^"^^P^Meaaoro BbinycKa a 6bixo-

®opMa aM(j)opbi B ocaoBHnM , - ••
Kax napaMexpoB, npaaeia o coaexaaaeM aecKOAb ' •
Hbie acxoaaaKH. Talc, aa coaaae„Bi^ r ynoMaaaiox nacbS- '
Haaecxao aecKOAbKo fhnmwv Bepoaa AAeKcaaApaacKom ur, '

» repona... np„„ana„„o -f"!™ ^Sra^a^n^^

36 Q I

;: '3.
sare/ZBcalssivJl uxvf'p''!!?", " 19-21. .yaeHHH craHAapTOB BparnHHCKrH m k ^ Mea.- '
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;iHHeSHbix pasMepoB; rJiyGHHH (f^o)> HaH6oJibmero AnaMexpa xyjio-
'bh (Z)) h AHaMexpa ycTbH (d). AnajiHa 3thx pasMepoB no Maxepna-
•laM xepcoHeccKoft xapu noaBOJinji npeAnojiojKHTb, hto b pacnexax
CKopee Bcero HcnojibaoBajicH ne BHeiuHHH, a BHyxpeHHHH AnaMexp xy-
.lOBa (6e3 xoJimHHbi cxenoK —

B xoAe flaJibHenuiero HaynenHH cxanAapxHbix Mep eMKocxn xepco-
iieccKHx aM4)op_6uJiH peKOHCxpyripoBaHbi abc BOBMOKHue, ho neHB-
secxHbie no HcxonnnKaM 4)opMyjibr n.jiH pacnexoB o6'beMOB xapu, tag
xpeSyexcH BHanne eme AByx jinneHHUx paBMepoB: bucoxh aepxHeft
<iacxH (Ni) H Bbicoxbi ropna

, nocKOJibKy nepenncneHHUMH jinneHHUMH paBMepaMH oSycjiaBjiH-
BBJiacb He xo,abKo eMKocxb, ho h (})opMa cocyAOB, .hx mo>kho npn-
BHaxb Ba npHBuaKH, Koxopue 6biJiH ochobhumh eme b npouecce npo-
HBBOflcxBa''®. riocneAHee o6cxoHxe,ribcxBo HMeex npHHUHnnajibHoe
BHaneHHe, xaK KaK Ba>KHo h mejiaxejibHo rpynnnpoBaxb npeflMexu na
xex Me npHHUHnax, Koxopux npHAepMHsajiHCb hx coBAaxejiH h no-
xpe6HxeAH

Hhofab SbiBaex sajKHo anaxb neKoxopue napaMexpu co cxporo
ofiycAOBAeHHUMH xpaHHuaMH, xoxH OHH H He Moryx 6bixb oxHecenu
K HHCJiy BaMHeHUlHX. K HX HHCJiy, BHAHMO, cjicAyex OXHeCXH o6myK)
hbicoTy (H) H Bbicoxy HHMHeft nacTH {H2) aM(J)opbi. 3xh npHBHaKH
HyjKHU aah HAenxH^jHKauHH cJjparMeHxHpoBaHHbix cocyAOB hah xex
a.McJjop, Koxopue HsaecxHu xoAbKo'no ny6AHKanHHM.

CHcxeMa (jjHKcauHH ochobhux napaMexpoB paBpaSoxana Aocxa-
TOMHO noApo6Ho^®. Bee ohh aa oahhm HCKAroneHHeM hmbiox cxporo
o6ycAOBAeHHbie ecxecxBeHHUe rpaHHUu (pHC. 4). Oco6oh oroBopKH
xpeSyex AHUJb napaMexp «Bbicoxa ropAa» (//a), nocKOAbKy y 6oAb-
iiiiiHcxBa aMt{)op rpaHHua MeMAy ropnoM h nnenoM nexKo ne BUAe-
AHexca. HcKAioHeHHe cocxaBAaiox, noMaAyn, ahuib AecSoccKHe aM-
<})opbi. rioBxoMy HHMHiOK) rpaHHu,y ropAa npHXOAHxcH onpeAeAHXb
ycAOBHo, no nepxeMy. ZlonycxHMo, nanpHMep, paBAeAHXb nonoAaM

MonaxoB C. 10. Eme pas o cxaHAapTax... C. 166.
T a M }Ke. C. 172.

" H. A. JleflnyHCKaa BbiAejiHer SHaMHTeAbHo 6oAbuie MerpoAorHqecKHX npii-
iiiaKOB, apryMeHTiipya hx BuCop Tpe6oBaHiiHMH «MeTOAHKH oSMepa cocyAOBs (?)
(KcpaMHaecKaa xapa hs OabBHH... C. 12. Phc.). C 3thm Bpaa ah MoxtHo corAa-
CHTbCH, xeM 6oAee, hto snaqHTeAbHaa aacib 3thx napaMerpOB HHKaK ne HcnoAbsy-
vTCH B KAaccH(J)HKau,HH. Cm. TaKHcet BpauiHHCKHH H. B. MeTOAbi... C. 65, 73.
' KAeiiH Jl. C. ApxeoAorHMecKHe hctomhhkh. JI., 1978. C. 69.

K a n B. H., Monaxoa C. K). AMcJiopu SAAUHHCTHqecKoro Xepconeca
c noce.ieHHH OaHCKoe-l... C. 93. Phc. ,1; JlefinyHCKaa H. A. KepaMHiecKa.a
rapa us Oabehh... C. 12; BpauiHUCKHii H. B. MeTOAW HCCAeAoaaHHa...
Phc. 2; Courbin P. Classement... Fig; 2..
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"•"^'jy « repjiy, u cnn-peceKaer crenKy cocy^a (cm. pnc. 4) ^ejiamaa yroji jihhhh ne-

Phc. 4. CxeMa saMepos napaMerpoa

npH3HaK0B He onpe;i(
BUpaSHTb 3TH Be^aH^HHU ^B OTHOcrelLv

M_p„

xeo;,orHHe?KL%'acL?K//cn97TV'l!™^^^^^^^ o6pa6oTKK KepaMHKH „3 ap
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"-,. R ero rjiySHHe (HilHo), oxHomeHHe BHyxpeHHero AHaMeipa xyjiOBa
R r.nySHHe {DJHo) h oTHoiueuHe bucotbi ropjia k HaH6ojibiueMy

. iMytpeHHeMy AHaMexpy xyjioBa yKaaaHHwe nponopuHH ao-
craioHHo nojiHo oxpajKarox oco6eHHOCTH ^lopMU aMcJ)op HeaaBHCHMO
or Hx a6cojiiOTHbix paainepoB.

HTOrOBHH CBHCOK BpHSHaKOB AJIH OBHCaHHH XepCOHCCCKHX aM-
4k)P BurJiHAHT cjieAyioiUHM o6pa30M:

1.'—Ho —rAyfiHHa cocyAa (mm).'
2. —Di — HaH6oJibmHH BHyTpeHHHii AHaMcxp xyjioBa (mm)
3. —d — AHaMerp yctbH (mm)
4. —Hi — BUcoTa BepxHCH Hacra (mm).
5. —Hg — Bbicoxa HHJKHeft lacxH (mm).
6. —Ha — Bucoxa ropAa (mm).
7. — H — BHcoxa aM^opu (mm). ,
8. —D — HaH6oAbuiHH AHaMexp xyAOBa (mm).
9. —HJHo.

10. —DifHo.
11. — Ha/D,.
JXjia KAaccH(j)HKauHH aM4)op no npocxcMy aAropHXMy h3 axoro

' cnncKa MOXtHo HCKAionHXb npH3HaK Ha —KaK BxcpHnnbiH (H—Hi)
H npH3HaK D, nocKOAbKy y«e B3HX npoH3BOAHbiH ox nocACAHero

•' npii3HaK Hi, OoAce HeofixoAHMUft c xonKH apenHH mbxoahkh pacne-
."ra cxaHAapxoB. TaKHM oOpasoM, KAaccH(})HKauHH BuSopKH uoahx

xepcoHeccKHx cocyAOB np0H3B0AHAacb Ha ocnoBanHH 9 npHanaKOB,
OoAee noApoOnoe onHcaHHe — no 11 npHanaKaM''®.

X1,AH XepCOHeCCKHX aM(|)Op KpOMe HaaBaHHblX KOAHieCXBeHHUX
npH3HaK0B onpeAeAeHHoe ananeHHe b pHAe CAynaeB hmciox xaKHc
KanecxBeHHbie npHsaaKH, kbk HaAHHHfe hah oxcyxcxBHe anroOa h na-
AHMHe HAH oxcyxcxBHc KACHMa Ha pyHKc HAH xopAC cocyAa

riocKOAbKy npocxoH aAFopHXM KAaccH(|)HKauHH npeABOAaraex
HcnoAbaoBaHHe KanecxBeHHHx opHanaKOB, aah nepcBOAa koahhccx-
BCHHux npH3HaK0B (napaMBxpoB) B KanecxBCHHue hcoOxoahmo bu-

SaMepHTb 4'3KTHiiecKHft BHyTpeHHHH flHaMetp Ty.noBa y uejiux aM^op 6h-
BacT ipyflHo. KaK noKaaaJiii o6Mepbi 6o.iibuiHx MaccHBOB (jiparMeHTOB ctbhok xep-
coiieccKHx aMifiop, nx TOJimnHa b pafioHe HaH6ojibiuero fliiaMetpa Tyjiosa b cpeAHeM
cocTaBJiaer 7—8 mm. riosTOMy b OTflejibHbix c.nyBaHx Di onpeaejiBJicH kbk
D — 16 MM.

B cviyMae, ec.nH rop.no HMeer 9Ji.nHncoBHAHyio (jjopMy, aa AiiaMerp ycTba
6pa.ncsi cpeAHuft noKaaareJib.

ripHAOweHHe 1.
nocKOJibKy KAeiiMeHHK) noABepraAacb tojibko KaKaa-ro lacxb aM^op na

napiHH, BajKHO HMeib npeAcraBHTeAbHyio BbiOopKy bbho OAHopoflHux cocyAOB,
1To6bI C AOCTaTO^HOi^ yBepeHHOCTbK) rOBOpHTb 0 TOM, pacnpOCTpaHHABCb Ha HHX
npaKTHKa KAefiMeHHfl hah ner.

27

- 3^:

X'.i'ffr

B'v.r'r-- V

&• -Ky * I - • ' f /-

h. 1 •ifeis'f :-s

:» ;

•



n
p

H
3

H
a

K

7.
H

J
H

8.
D

,/
H

9
.

f
f
J
D

06y
c;iO

B;i
eH

HU
eH

HT
epe

ajiu
SH

aw
HH

ftn
pH

sna
KO

B
uej

ibix
aM

iJio
p,

noa
yqc

HH
ue

no
pe

ay
flb

Ta
raM

pa
HM

Hp
oB

KH
o-^

yJ
CH

Hu
e

4

I

1
'

3
4

5
6

7

2
1

5
-2

9
4

2
9

5
—

3
7

4
3

7
5

—
4

5
4

4
5

5
—

5
3

4
5

3
5

—
6

1
4

6
1

5
—

6
9

4
6

9
5

—
7

7
4

1
2

5
—

1
6

4
1

6
5

—
2

0
4

2
0

5
—

2
4

4
2

4
5

—
2

8
4

2
8

5
—

3
2

4
3

2
5

—
3

6
4

3
6

5
—

4
0

4
5

5
—

6
4

6
5

—
7

4
7

5
—

8
4

8
5

—
9

4
9

5
—

1
0

4
1

0
5

—
1

,1
4

1
1

1
5

—
1

5
4

1
5

5
—

1
9

4
1

9
5

—
2

3
4

2
3

5
-^

2
7

4
2

7
5

—
3

1
4

.
3

1
5

—
3

5
4

6
5

—
1

0
4

1
0

5
-J

1
4

4
1

4
5

—
1

8
4

1
8

5
—

2
2

4
21

25
—

26
4

2
6

5
—

3
0

4
(2

4
5

—
3

2
4

3
2

5
—

4
0

4
4

0
5

—
4

8
4

4
8

5
—

5
6

4
5

6
5

—
6

4
4

6
4

5
—

7
2

4
7

2
5

—
8

0
4

3
1

—
3

5
3

6
—

4
0

4
1

—
4

5
4

6
—

5
0

5
1

—
5

5
5

6
—

6
0

,

2
6

—
3

0
3

1
—

3
5

3
6

—
4

0
4

1
—

4
5

4
6

—
5

0
5

1
-5

5
5

6
—

6
0

3
6

—
5

0
5

1
—

6
5

6
6

—
8

0
8

1
—

9
5

9
6

—
1

1
0

1
1

1
—

1
2

5
—

JZ
T

-
=

=
•^

jv
t.

r
w

U
T

^
-

m
C

r
S

_
*

1
u

m
a

b

V
iT

..
,

«
>

i
*

•
I

•.
i



:^-Vv-v ".'•.• --u.

™.;'KrsrpTBrrpro="a
HHII BblfiopKH BeJIHHHHbl HHAHBHAyaJlbHbl AJIH KaJKAOFO CAyHaH, a KO
JlUMeCTBO HHiepBajlOB paSHMJIOCb OT 5 AO 7 (TaSAHUa). MB Da60?r?HTeH0 250 ueAbix, apxeoAOPHqecKH ueAbix aM(i)op h
HcCoAbiaoe aA^Jp^S^ kLcch-

^;;srro= "ots„"^=o«
.u-H cliparMCHTHpoBaHHbiMH cocyAaMH H
koiacKUHH KOTopaa b aJiropHTMe He HcnoAbsoBaAacb, ho npHBAe a
lacb KDa'eore ajih yMy6jieHH5i KJiaccH^HKamiH, b nacTHOCTH, aahK0HKpeTH3auHS ipeACTaLeHHii o BbiAeJieHHUx Tunax h BapHaHTOB
aMc{)op, oco6eHHo b oxHomeHHH BCTpeHaioiUHXca na hhx 4)opM npo
4)ii,nbHbix MacxeH.

KAACCHOHKAUHJI nPO<l>HAbHbIX MACTEH

RpHIIH H H0}KKH XepCOHCCCKHX aMcJjop KAaCCH4)HU,HpOBaAHCb no,„r, ^rMeTOM™ "™ » ueJiHe cocyAH. Opi. BbiAe«eBHH np»3HaK0B

aacxaBHJia ee 3Ha4HTeAbiio iicpcpaooraib. bbhuob h
B KOHeqHOM CHexc OblAO BUAeACHO 6 npH3HaK0B AJIH bbhuob

8npH3HaK0B AJIH HOJKeK, KaKAblfi H3 Koxopux HMeex ox 2AO 73
BoZs. B03MP»<H0, 3.0 B
ccfinac 3HaqeHHH npHsnaKOB. iloaxoMy nnHana-
cn.xouiHaH no BceMy coHCKy, a HHAHBHAyaAbHa a^h KaKA P
Ka B COOXBCXCXBHH C OXKpblXOH CHCXCMOH OHHCaHHH . o„^pK

Mexbipe npH3HaKa Ann bbhuob h naxb npHanaKOB AAH HO^eK
xaiox KauBcxBBHHyK) xapaKxepHcxHKy ^opMbi,
wx afiCOAlOXHHB paaMBpbi. kojihmbcxbbhhux
BCXCXBHH C npaBHABMH paHKHpOBKH-BUHBABHU BHyxpeHHHB hhx p
Baibl pa3MBpOB Cpa3MaX0M B2 MM (BBHUbl) H5 MM (HOJKKHJ.

s. Cm.. HanpHMep: Baft h6epr fl UJyMeKep Rtk. CxaTHCTHKa. M..
uejibie cocyflu. m» re. a^h KOTopux aerKO Moryx Cuxb BoccxaHOBAeHU
on\"kT'̂ b" °Krp"rn ex '̂bu"A. M. HeKoxopue npHHAHnu onaca-

r" in? L- fleonHK B.. Kpyr O. K). Sboaiouhji... C. 100 ca."""•54 oeJopoB-SaBUAOB T. A ApxeoAoxHaecKaH xHnoAorHH h npoueccXHnoo6?a3oVaHP..H//AlMC3AH. M.. 1981. C. 274.
•
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^P"3HaKHBeHU0B (pHC 5)PH3HaK 1. 06pa60TKa BepxHeH noBepxHocTH;
B BHiie ;iyrH OKpyjKHOCTH-

-ropHaoHTajibHan njiomaaKa-
-HajiHHHe rpeSemka cnapyjKH-
•HaJIHqHP ...

2.
3.-
4.

-'F'-ucLUKa cHapyjKH-

™e rpeSeiuKa Ha BHyrpeHHeH ciopoHe.

^na^eMuff aPi/a/zam

M
Phc. 5. npH3HaKH BenaoB

3 ^ '̂̂ ocpeaaHHan, BepxHKajib;
•_c™ ."h^JohTm """"""pyei-. <!^H3Ka KnaOCKO.

c™ cmkSom BHy™™" """"""PyeT, 6a)i3Ka knaocKo.
npraaK 3. OSpaeoTKa noBepxHocTH-

l.-flyra (Tynoftyroji); ^
npHMofi yroji;

O. — OCTpHft yro^I.

i;
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lOCKO-

ripHSHaK 4. Handojibiuee paciUHpeHne BeHUa;
1. — Bsepxy;
2. — B cepeAHHc;
3. — BHHsy;
4. — Hex pacuJHpeHHfl.

npH3HaK 5. UlHpHHa BBHUa (b mm):
1. nHxepuaJi 8—9,9;
2. —10—11,9;
3. —12—13,9.
4. —14—15,9;
5. —. — ciiiiiiuc 16;

ripiiaiiaK 6. Bbicoxa BCHua (b mm):
1. Bbicoxa He (pHKCHpyexcH;
2. HHxepBa.n 8 — 9,9;
3.
4. —
5. —
6. —

7. —

— 10—11,9;
— 12—13,9;
— 14—15,9;
— 16—17,9;
— CBbiiue 18.

ripHSHaKH HOJKeK (pHC. 6)

1.32-

ripH3HaK
ho>kkh:

1. —
2.

3.
4.

5.

1. XapHKxepHcxHKa nepexoAa ox cxBOJia k yxoAmeHHio

— noA xynbiM yxAOM;
— noA npHMbiM yrjioM;
— noA ocxpbiM yxAOM; ,
— najiHHHe KpyroBoro weJioSKa;
— najiHHHe KpyroBoro BaAHKa.

ripHSHaK 2. CooxHomeHHe BepxHeii h HHJKHeH Hacxeft yxoAmeHHn:
1. — npeo6AaAaex BepxHHH nacxb;
2. — npeoSAaAaex hhjkhhh lacxb;
3. — lacxH npHMepao pasHbi.

ripHBHaK 3. riepexoA ox Bepxaeft aacxH yxoAmeaaa k aaataefi:
1. — noA TynbiM yxAOM;
2. — nOA npHMbIM HAH OCXpbIM yXAOM.

ripHaaaK 4. XapaKxepHCXHKa 6okoboh noBepxaocxH yxoAmeHHH:
1. — HAaaaaH KpHaaa;
2. — ABB npsMbie;
3. — HHJKaHH npHMaa, aepxaHH apHBaa;
4. — aH>KaHH apHBaa, Bepxaaa npaMaa.

ripHaaaa 5. XapaaxepHcxnaa yrAyOAeaHa aa noAOUiBe:
1. — aoayeoBHAHoe;
2. — aoaycoBHAHoe c ateAyACM b ueaxpe;

31
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npu3HaK df/aVGNi/^ Gfli/3G3/r03
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Phc. 6. ripusHaKH HOWeK

3. — lauieBHAHoe;^
4. —lameBHAHoe c xeAyAeM b ueHrpe;
5-— UHAHHApHHecKoe;
6. —yrAySAeHHe OTcyxcTByeT.

ripHSHaK 6. Bbicoxa" hojkkh (b mm) :
1. HHTepsaA 15—20;
2. —21—26:
3. —
4. —
5. —
6. —
7. —

— 27—32
— 33—38
— 39—44
— 45—50
— 51—56.'

ripHBHaK 7. HaHSOAhlUHH AHaMBTp yTOAmeuHH (b
1. HHxepBaA 38—43;
2. —.— 44—49;
3. —. — 50—55
4. —.— 56—61
5. —.— 62—67

mm):



6. —68—73;
7. —. — 74—79.

OpHSHaK 8. Bbicoxa yTOJimeHHH (bmm):
1. BepxHHH rpaHHua yTOJimeHHH He BbiAeJiHexcH;
2. HHxepBaA 12—17;
3. —.— 18—23;
4. —. — 24—29; "
5. —.— 30—35;
6. —.— 36—41.

• TaKHM oSpaaoM, jhoSoh BeneH, mokcx 6bixb onHcan mecxbio, a
Ho>KKa — BOceMbio aHaneHHHMH npHSHaKOB.

. OcHOBHaH nacxb Bbl6opKH BeHUOB H HOJKeK XepCOHecCKHX aM(J)Op
iKuyqena c cocyAOB, BomeAiHHx b ocuoBHyio h AonojiHHxejibHyio koa-
.ICKUHK), H, XaKHM o6pa30M, 3XH npOCj)HAH npHBHSaHbl K KOHKpeXHblM
TiiiiaM H BapnanxaM KepaMHqecKoft xapH (npHAOJK. 3, xaSA. 1—8).
KpoMe xoro, b BbiOopKy 6biAH BKAioqeHbi (J)parMeHXHpoBaHHbie qac-

TH KAeHMeHblX XOpA H pyHCK C COXpaUHBIUHMHCH BeHABMH, KOXOpbie
HCAbSfl COOXHeCXH C KOKKpCXKblMH THHaMH aM4)Op (npHAOX. 3,
iaCJi. 9). /I,AH anpo6au,HH mbxoahkh h nepBoii nonbixKH cosAaHHH

; K-iaccH4)HKau,HH npo4)HAbHbix qacxeft xaKoft nyxb ox6opa MaxepnaAa
BnoAHe AonycxHM. iI,aHHyio Bbi6opKy b 155 bbhuob h 76 hojksk xep-
coHeccKHx aM(J)op (npHAOJK. 2, xa6A. XVIII—XXV) Moxtno yBepcHHO
oTHecxH K KaxeropHH cAyqaftHbix xoxh 6bi b CHAy CAyqafinoH coxpan-
MOCXH CaMHX COCyAOB, npOHCXOAHIAHX H3 paSAHHHblX HaMHXHHKOB H
KOMHAeKCOB

BecbMa Bamno xaKjKe, qxo axa koaabkuhh npeAcxaBAaex Kepa-
vimecKyjo xapy Xepconeca ox Bxcpoft noAOBHHbi IV ao aaqaAa II bb.
.xo H. 3. riocAeAHee oScxoHxeAbcxBO no3BOAaex BnoAHe yAOBAexBo-
piireAbHo onpeAeAHXb He xoAbKo speMH cymecxBOBaHHH xex hah hhmx
iiapiianxoB seHKHKOB hah hokck cocyAOB, ho h oSoanaqHXb ochob-
Mue xeHAenuHH paaBHXHH npo^HAefl aa yKasaHHUH nepnoA.

PAC11JH4>P0BKA rPA<l>OB H HX HHTEPHPETAUHJI

rioCXpoeHHblH Ha OCHOBaHHH BblHHCAeHHblX K03(J)(J)HUHeHX0B CXOA"
ciBa rpacj) KAaccH(|)HKauHH apKo HAAiocxpnpyex ecxecxBeHHyio rpyn-
mipoBKy o6xjeKxoB, pacnpeAeAHH BbiSopKy na HecKOAbKo MaccHBon.
,'IaAbHeHujaa paSoxa aaKAioqaexca b KOHKpexHaauHH noAyqeHHux pe-
ivAbxaxoB c xoqKH apeHHa xhhoaofhh h onpeAeAeHHH xnnooGpaay-

.lOlHHX H BapnaHXHblX npH3HaK0B.

TeopeTHHecKii HAeaAbHoii Bbi6opKOH AJin K.naccH(J)HKauHH npo(j)HJibHbix qac-
tll'l aMlpOp 6yAeT KOJIAeKUHa H3 CTpaTH(j)HUHpOBaHHblX H xopouio AaTHpoBaHHbix
no f.ioBM KyAbxypHbix HanAacroBaHHii KaKoro-AH6o naMHXHHKa, jiyqiue Bcero ca-
Miiro Xepconeca. rioKa, k coKaJieHHio, Takoft BuSopKH He cyiAecTByer.
J 3«Ka3 916
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npH3HaK0B BCOOTBertTB^H STaGjlHUbl c (i)HKCaUHe0
HDHJinw n rr> P^cnpeAejieHHeM rpacba fcM dhp inapaMeTpai; aSSZ'L°\w=™?„Z"?„a,°eLrS""
c'rpaS? AfScrs:?;^•
3HaK0B. B Cjivnae SHaneHHe ajih Ka>KAoro hs npH-
BKaKOH-;iH6o H3 BblSoDOK KOJieSaHHH 3HaqeHHH npH3HaK0B
KaoaeHH, („f „"o |op„Te»? ' """"'•PTHoro oi.-

ax Sx^-[(Sx)^/;»l
n—1=/:

990/ nr^v ^ 95,8% Bcex sHaneHHH Bnpe^ejiax X=F2a hjih '/o BCGX 3H3^6HHH B HDGilPJTflY /Y ' '
CKoe BHaneHHe noHBHaKa xf (X —cpeAHeapHcj)MeTHtie-
SHaTOHHii npHsHaKa vKStmLx^r Z''""''"' KoaeCaHHaaaH„a, aM6%Ka™ a'S":cr?aH™p"xHa "
crp?nTapraXrjc„re"rpa|ro1*S««"^^^TbI HJIH rpynnbl COCVAOB BjIH HHX vnn^ "P^ACTaBJIHIOT BapHaH--
Mex<Ay npeAMexaMH kbh" npaB^rc^cTaBn^r cxoACTBa.Bo^ee KpynHbie MaccHSbi. LjiioHLmHe « 50-60%.
HeCKO.nbKHX TaKHX BapHaHTOB Mn^»Tn-rr. c rpacfJOM
nooSpaayiomHe npHSHaKH asjiHiOTca rKnn ^ THnaMH.. Th-
BapHaHTaM. XapaKtepHo hto SEoRbmE ,
^HHeftHHe paaMepH, a hx cooTHomeHErn HB.aaioTCH-ne
MepHo, nocKo,afaKy (JjopMa cocyaa TsHauHT saKOHo- :
ny, onpeAe.aHeTCH b neDBvm nuf^f^n " npuHaAJiejKHocTb k th- .

CHCTeMaxHaaLR^EE^ OHepeAb ero nponopuHHMH.HX no THnaM, BapHanxaM'̂ H TpynnTM '̂'„''no/'''̂ °P PacnpeAe.aeH.HeM ,
THnooSpaayiomHx h BapHaHxEnx JohbErEEr PasrpaHHaeHHe ^
>KAecXBHXb H cocvau HR nnn^ npHBHaKOB n03B0JIHex HaAeXKHO 0X.0-npH HaAHHHH OChLhux KOAAeKUHH (127 3K3 ) '
He xo;ibKo no TunZ m ohh Moryx Sbixb pacnpeAejienbi'

XpoHo^orHHecKHe'DaMl VBapnanxaM aM(jDop (npHJioH<. ]).anxoB xapu onpeAeinEE BUAejiennbix xhhob h napH-

o™';jE?xraMro:^r;oE.croS^^^^«a, 3a„U.a, C-oTaciTTpaM^iS, ^,j
r a c c n., c T3 HJT « rr ^ ^xo^iorH^M.. 1976. C. 97 " CxaTHcxHaecKHe Mexoflu bneAarorHKe h ncH-an B, H. THnoaorHfl h xpoHo.aorHtiecKaa Maccn^HKaAHH...
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orpaHHHeHHoe hhcjio u,e;ibix cocyAos BiopoH nojioBHHbi III —Haua-
.13 II BB. AO H. 3. cepbesHo BarpyAHBeT Tanyio paSoTy ajih AaHHoro
'3Tana aMcjjopHoro npoHSBOACTBa XepcoHeca.

IIpo^JHJibHbie HacTH aM(J)op AaTHposajiHCb na ocHOBanHH paapa-
CoTaHHOH xpoHOBorHH CDcyAOB, KOTopuM OHH npHHBAJiejKaT (npH-
vio>K.-3, Ta6.B. I—12). XpoHOJiorHB AonojiHHTeBbHOH KOJiJieKUHH Ben-
UOB (34 3K3.), He cooTHeceHHbix c THnaMH Tapu, HaAexcHo onpeAC-
.iHeTCH no KJieHMaM, KOTopwe HMeiOTCH Ha oSjioMKax xaKHX ropji
c pyxKaMH (npHJiox<. 3, xaSx. 9).'

KoppeJlHUHH THHOB H BapHaHTOB aMCj)Op C THHaMH H BapHaHxaMH
npOCpHJIbHblX qaCTeft nOSBOJiaeT BblSBHTb yCTOHHHBbie COHexaHHH xex
H ApyrHX (npHJiox<. 3, xa6x. 1—8). TaxaH B3aHM0CBH3b,)jierK0 MO-
x<ex 6bixb Bbipaxtena b bhao rpa(})a (npHJiox<. 3, xaSji. I—III).

METOAHKA H3yiEHHJl CTAHAAPTOB EMKOCTH
H JlHHEHHblX MEP

MexpoAorHHecKHe HSHCKaHHa no MaxepnajiaM KepaMHaecKoft xa-
pbi, KaK yx<e oxMenajiocb, He xojibko BecbMa nepcneKxuBHH a cmhc-
.ie noJiyneHHH hoboh HHcj)opMauHH, ho h Kpaftne Heo6xoAHMbi axh
VXOHHeHHH KAaCCH4)HKaU,HH. EcxeCTBeHHO, HXO MeXOAHHeCKaa cxopo-
lia xaKoro HCCJieAoaaHHa HMeex CBOio cneLi,H(|)HKy.
v: OcHOBHbie MexoAHHecKHe npHHU,Hnbi HayneHHH cxaHAapxoa eMKO-
cxn KepaMHHecKOH xapu 6biAH jpaapafioxaHbi H. B. BparnHHCKHM^s.
rioA ero BJiHBHHeM nanaxo 6biJio h MexpoxorHMecKoe HaynenHe xep-
COHeCCKHX aMCj)Op59, npHHeM C paajlHHHblX MeXOAHMeCKHX n03HUHH.
B CBH3H c nocjieAHHM, ecxb, bhahmo, HeofixoAHMOcxb 6ojiee noApoS-
Ho ocxaHOBHTbCB Ha oSocHOBaHHH npeAxaraeMoft MexoAHKH.

riocxe HccjieAoaaHHH M. Jl3Hr, H. B. BpatuHHCKoro h Apyrnx cxaxo
BCHO, Hxo cxaHAapxHocxb rpeuecKHx aM4)op onpeAexaxacb conexaHHeM
necKOJibKHx jiHHeflHbix pa3MepoB, a coAepx<aHHe cxanAapxa paccHH-
xbiBajiocb no cneu,HaxbHbiM (jJopMyxaM, neKoxopue h3 Koxopaix coxpa-
HHBHCb B HCxoHHHKax (4)opMyjiu PepoHa). B npHHunne mojkho orpa-
llHHHXbCH BblHBJieHHeM 3XHX CXaHAapxOB AXH paBHblX UOHXpOB, HXO ,
nnoJiHe AOCxaxoHHo axh cpaaHenHH HMnopxa xoaapoB a KepaMHne-
CKOH xape. Oahbko HHxepecHa h Apyraa cxopona aonpoca — khko-
Ha 6bixa ApeaHHH MeioAHKa pacnexa cxanAapxHbix Mep? Ee peKOH-
cxpyKUHB, KaK npeAcxaajiaexcH, M0x<ex 6bixb ocymecxBAena b xpn

^8 B p a lu II Hc K11 ft H. B. MeTOAHKa iiayHenHH cxaiiAapTOB.,.; Ero we.
rraiiAapTbi AiiHeftHux Mep b KepaMHnecKOM npoHSBOACTee CHHonu...; Ero we.
•tacoccKaa aMcjiopa h3 HuMijieH...; Ero we. CxaHAapTbi poAOCCKHx aM^op...;
F. r o we. MeTOAu HCCAeAOBaHHH... C. 63 ca.
• 89 Kau, B. H., MoHaxoB C. lO. AMtjiopbi BAAHHHCTimecKoro Xepconeca

c noceAeHHH naHCKoe-I... C. 103 ca,; HiiKOAaeHKO F. M. O cxaHAaprax eM-
KocTH...; M o Ha x 0 B C. lO. Eme pas o CTaHAapxax eMKOciH...; Ero we.
O iicKOTopbix oco6eHHocT5ix pacBexa cxaHAapTHbix Mep eMKocxH ocxpoAOHHUx aM-
<t)op//AMA. 1986. Bbin, 6.
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fiocjieAOBaTejibHbix sxana. nepsbifi axan AOJiKen aaKjuoiaxbCfl' b bm
raq™M^Da^x^TfcxaHAapxHbix Mep eMKOcxH aM(J)op b an-THiHbix Mepax. /lajiee Heo6xoAHMo ycxaHOBHXb VcxofiqHBbie AHHeft

AanxaBepoaxH^ cTaH."
RHRnnM TpexbBM 3xane cjieAyex npoBepaxb nojiyaeHHbreBOAU no cxaHAapxaM eMKocxH h JiHHeftHbiM MepaM c noMouibm

(J^opMyji pacqexa oS-bCMa' xeji
3aAaqa peKOHcxpyKUHH HenaBecxHux no nc-

oSHrcbJnraMfhnr"®"'"'''' Ba>KHeflmeH, nocKonbKy caMo MHoro-
Hbix Ba^anx'oB cymecxBOBaHne MHoronHc^eH--

HccjieAOBaHHH cJiBAyex noASnpaxb •oneHb

ctTh Heo6x"orMo7'K''''°''''''' "o kox'op'm rMe'HeooxoAHMoe KonnnecxBO CBeAennH h b nenRvm nupnpjit-- c^-
Mep nonHOH^eMKocxH hocHOBHbie ^HHennb.; pasMepL oiJpeAeneHHe
?enHnJ^n^°" '̂̂ '̂ ocxH aMtiop >KejiaxenbHo nponaBOAHXb boaoh hah'
nfiMPnu" " MaxeMaxHHecKHH pacnex eMKOcxH na ocHOBaHHHo6MepHoro nepxema. OAnaKo b nocAeAneM CAynae Hy>KHo npoSH^b
MaKCHMyM OCXOPOKHOCXH. qepxe>K AOAJKBH 6bIXb npeLAbHG
H06H3axeAbH0 B HaxypaAbHyio BeAHHHHy. CACAyex snaxb tba^fTut
CKyio xoAiAHHy cxeHKH, Koxopan CHAbHo BapbHpvCT VSod S!
thhob h uenxpoB. Onux noKaabiBaex, nxo omSa r ntnLpf
TOAmHHbl cxeHKH 18-25-XH JIHXpoBOH BMcbODb^^XO^bKn
MaxeMaxHnecKHx pacnexax Aaex HCKaKenHe ao 15-2

nepb cxaAO hcho, oKaaaAcn npe>KAeBDeMPHHHM bhboa, khk xe-

rsv%re?Brr."r"~AH n0A0(SHbie pac™7„ Zl'L^ZZT" "
4)0P pasHbix ueHxnnR n yepxemaM aah cepnH b 40 bm-
eM£oc'Tl ?„,„rr? „•.^r, r™'""' ♦aKTHnecKa"
Aacb xeiw uTn un onpeAeAeHHOH cxenenH rapanxHooBa
HCHena xojiimhh waccoBOM MaxepnaAe npeABapnxeAbHo SbiAa bu"

CaMa MexoAHKa MaxeMaxHnecKoro pacnexa eMKocxn aiurhnnu,
ABAbHo npocxa h ooHcana b AHxepaxypee' Sab "P®-
paaOHBaexcH no nepxe>Kv Ha MHn^wpp^^n " 3Toro cocyA ycApBHoahhaPob, cyMMapS'̂ SjM kTopSx"^ S™„cKoVb,r„r "c ueabK, y6HCTpe„„H yaaax pacaa'xOB H. "flP ®eXeBH„''Sa"S '

K3 ^ ,B. Pi 0 H3 XOR A »
c nocejieHHH naHCKoe-I C 102 3'̂ ™HCTHqecKoro XepcoHeca

36 • • •
H(j)ocax//XepcoHec Taapii-.
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craBJiena nporpaMMa HJin 3BM na asbiKe «BeHCHK» (mokbt 6uTb
HcnojibaoBaH jiwdoU aauK), nocjie Hero b mbiuhhy noAaBBJiHCb tojib-
Ko HCXoAHbie AaHHue: paflHycu h Bbicoibi yceaeHHUx KOHycoB h uh-
;iHHflpoB. ripaKTHKa noKaBbiBaer, mto o6-beM cpeAHCH aM^opu MOHier
6biTb npocHHTaH aa 5—10 MHHyT®^.

nepBaa aaflaaa — onpeAeaeHHe npeanojiaraeMbix craHAapTHbix
Mcp eMKocTH aMcj)op Moa<eT 6biTb BbinojineHa no cjieAyioiueft cxeMe.
Bca BbiOopKa HMeiomHxca saMepoB cmkocth BbicTpanBaexca b bhac
BapnauHOHHoro pflAa ot HanMeHbimix k HanOoJibiuHM BHaaenHaM.
liajiee Moa<Ho nocxpoHTb rpacJiHK hjih mcxorpaMMy eMKOcxeH®^ Hpa
3toM oSaaaxejibHO cAeAyex onpeACJiaxb aaKonoMepHbie nnxepBaAU
aiiaaeHHH h co6aiocxh neKoxopbie npaBHAa®^. rpynnnpoBKa cocyAOS
iia ocHOBe OAHOH AHiHb xHcxorpaMMbi, OeaycjiOBHO, hochx fioaee hah
Menee BepoaxHocxHufl xapaKxep. B xex CAyaaax, KoxAa oxkaohghhg
CMKOCXH KOHKpexHbix aM(j)op OX cp.eAHHx noKaaaxeACH no rpynne bu-
aUBaex coMHenHe, HcnoAbaoBaAca-paccMoxpeHHbiH Bbiuie mbxoa onpe-
ACAeHHa BeAHHHHbi cxaHAapxHoxo oxKAoneHHa. Ecah pa36poc bmko-
cxeft noAHHuaexca aaKony HopMaAbHoro pacnpeAeAenna, mo>kho npeA-
noAaraxb, axo paccMaxpHBaeMaa rpynna aM4)op npeAcxaBAaex CKopee
Bcero OAHy cxanAapxayio Mepy.

B aaBepmeHHe axoro axana paOoxbi npoHaBOAHAca pacaex npeA-
iioAaraeMbix cxaHAapxHbix Mep cmkocxh aM4)op ne b MexpnaecKHX,
a B aHXHHHbix BAUHHuax eMKOCxeft. Sascb yAoSno noAbaoBaxbca xa6-
AimaMH, B KOXOpblX MOKHO HarAHAHO OXpaaHTb BCe B0aM0A<Hbie n6-
pcBOAH eMKocxH BaHXHHHbie Mopbi (npHAOJK. 4, xbOa. 2). IIpH Hepe-
caexe c MexpnaecKHx b AP^sHHe CAHKHUbi cACAyex yanxHBaxb xo oo-
CToaxcAbcxBO, axo noAHaa eMKOcxb aM(J)opbi, kbk npaBHAO, aoajkhb
6wxb HecKOAbKo OoAbiue cooxBexcxByromefi cxaHAapxHOH Mepbi. Ka-
TOH, HanpHMcp, npHMo coBexyex aanoAHaxb aM^Jopbi ao ocHOBaHna
pyaeK (Cato, 113). TaKoii aanAaHnpoBanHbiH naAHUieK eMKOCXH, bh-
AHMO, B KaKOH-XO MCpe KOMneHCHpOBaA B03M0>KHyiO OUinSKy B Haro-
TOBAeHHH cocyAa, a KpoMC xoro, oh Sua hooOxoahm, xbk kbr o6ecne-
MHBaA BoaAyuinyio npocAOHKy Me>KAy npoOKofi h coAep>KHMHM. Hc-
cAeAOBaHHH noKaaaAH, axo axa paanHua Me>KAy (j^aKxaaecKOH cmko-
CXbK) H CXaHAapXHOH MepOH npH6AH3HXeAbHO paBHa oOTiBMy ropAa®®.

riepBbie pe3y.nbTaTbi onuTOB floao>KeHbi H. O. OeaoceeBbiM na iTeHHHX na-
MHTII n. H. lUyjibua s HHsape 1986 roAa b JIeHHHrpaa,e.

Kau B. H., MoHaxoB C. K). AMcfiopbi 3.njiHHHCTH<iecKoro XepcoHeca
c noceJieHHH IlaHCKoe-I... C. 103. Ta6ji. 2; MonaxoB C. K). Eme paa o cxan-
.laprax eMKOctn... C. 163; Bp a mh h ck h ft H. B. MeroAbi HcuiefloBaHHa...
P"C. 3, 4. ' . . ^

K a Me He UKHft H. C., Va a h o b A. A. O npaBH.nax nocTpoeuHa fhcto-
rpaMM/ZApxeojioruqecKHe HCCAeAOBauHH ua VpaAe h b SanaAHofl Ch6hph. CaepA-
.TOBCK, 1977.

B p a m HHc KHft H. B. MeroAUKa iiayieHUH CTauAaproB... C. 95;
K a u B. H., M o Ha Xo B C. K). AMtJiopu sAAUHHCTiiHecKoro Xepconeca c noce-
Acmifl naHCKoe-1... C. 103.
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BTopoH sxan paSoTbi jiorH^ecKH BbixeKaex H3 nepsoro. Ec.th -cy^-
mecxBOBajiH cxaHAapxHbie Mepw cmkocxh xapu, xo xaKOBue aojikhu-
6biAH paccHHXbiBaxbCH HH ocHOBaHHH onpeAeAeHHbix AHHCHKbix p'a3-
MepoB. Bbime yx<e oSocHOBbiBajiacb HeoSxoAHMocxb BWAeAHXb b Ka-
AecxBe Ba>KHeHiuHx jiHHeftHbix npH3HaK0B xaKHe napaMexpw, kaK
FAySHHa, HaHSoAbiDHH AHaMBxp xyjioBa, AHainexp ycxbH, Bbicbxa ,
BepxHeft MacxH R'Bbicoxa ropAa aM4)op. IIo KaxtAoft h3 npeAnoAarae---
MHX cxaHAapxHbix Mep eMKOcxH xepcoHeccKHX aM4)op mo>kho onpeAe-,,
AHXb paaSpoc h cpeAHHe apH4)MexHAecKHe sHaAeHHH AioSoro ha ox-
MeAeHHbix napaMexpoB b MexpH^ecKHX eAHHHuax (mm), a aaxeM ne-;
peaecxH 3xh cpeAHHe 3HaHeHHH, b sKBHBaAeHXbi b aHXHinux Mepax
AAHHbi (AaKXHAH, (j)yxbi). npeAHOHxeHHe oxAaBaAocb xeM noKaaaxe-:
AHM, KOXOpbie, BO-nepBblX, 6aH3KH hah paBHbl UeAbIM HHCAaM. H, BO-
BXOpblX, KpaXHbl HHCAaM 7 H 11, BXCAHBIUHM B ApeBHHe 4)0pMyAbI
pacMexa o6x)eMOB nH(|)ocoB BecbMa Ba>KHo, nxoSbi xaKofl napaMexp,
BblpaXiaACH He XOABKO B UBAOM MHCAe MeAKHX eAHHHU, AAHHU (AaK-
xHAHx), HO H goAee KpynHbix (4)yxax).

ripOBepHXb, HaCKOAbKO HpaBHAbHbl BblBOAbI, CAeAanHbie Ha Asyx
nepBbix axanax pa6oxbi, moa<ho ahuib b xom cAynae, ccah yAacxcH
peKOHcxpynpoBaxb ApcBHioio MexoAHKy paciexa aM^opHMx cxanAap-
XOB. /(AH 3X0X0 MOJKHO HCn0Ab30BaXb ynOMHHaBUIHeCH (J)OpMyAbI, ,K0-.
xopbie FepoH npeAAaraex aah BbiHHCAeHHH oSteMOB paanoro BHAa
HHcJjocoB. Ecah b peayAbxaxe pacnexa no 3xhm 4)opMyAaM mu noAy-
HHM Ha OCHOBe BblHCHeHHblX AHHeHHblX paaMepOB Mepy eMKOCXH, co-
oxBexcxByiomyio panee ycxanoBAeHHOH, mojkho cnnxaxb, hxo npoBep--
Ka nOAXBepAHAa HCXHHHOCXb BblBOAOB H XeM CaMblM peKOHCXpyi^pO;
Bana anxHHHaH MexoAHKa pacnexa eMKocxH aM{|)op.

CAeAyex npeAycMoxpexb H.Apyrofl mombhx — xpeKH moxah hc-
noAbaoBaxb Kaxne-xo HenaBecxHue hbm (J)opMyAbi pacnexa cxaHAapx
Hbix Mep eMKOCXH®^ H b 3X0M CAynae bhhxh na peKOHcxpyKunio. 3xhx'
4)opMyA yAacxcfl xoabko xoxAa, KoxAa 6yAyT ycxanoBAeHbi aaKOHo-'
MepHocxH B cooxHouieHHHx AHHeHHblX paaMepoB cocyAOB paanux xh-
noB H cxaHAapxoB

MpeaBbinaHHafl necxpoxa MexpoAoxHnecKHx chcxbm aHxHHHbix
neHxpoB HOApaayMeBaAa neoSxoAHMOCxb nepeBOAa Mepu hmkocxh
oahoxo ueHxpa b cxanAapxHbie Mepbi eMKOcxH Apyrnx uenxpoB. Xlan-
Hoe o6cxoHxeAbcxBo nyjKHo ynnxbiBaxb b paSoxe h oho MOA<ex- CAy-
AtHXb CBoeoSpaaHOH AaxMycoBOH GyMaxiKOH npn npoaepKe cxaHAkpx-
Hbix Mep.

Bp a III HHc KHii H. B. MeTOjiiiKa iisyyeHHa cxaHAapTOB... C. lOO; Mo-
HaxoB C. K). Eiue pas o cxaHAapxax eMKOcxH... C. 166.

L a n g M., Crosby M. Weights, Measures and Tokens//The Athehian
Agora. 1964. Vol. 10. P. 59; BpamHHCKHii H. B. MeroAHKa nayMeHHn-cxaH-
AapxoB... C. 93.

68 M 0 Ha Xo B C. K). Eme paa o cxaHAapxax eMKOcxH... C. 172.
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flo CHX nop saniicHMocTb Mepu cmkocth aM4)op or ochobhhx jih-
neftHbix paaMepoB (Ho, Du d) /lOKaabiBajiacb whcto npaKTnnecKH —
nvTCM pacMCTa eMKocTH no c|)opMyjiaM Fepona. OAnaKo ypoBenb xa-
Koft BHyxpeHHeH BaanMOCBnan mowot 6biTb onpe^ejien h xeopeTHMe-
CKH c noMOLUbio KoppejiJiuHOHHoro anajinaa®®.

Ko34)^HUHeHT KoppejiauHH MOKAy AsyMH nepeMeHHbiMH noAynaior
no ^'opMyAe

•"''V [«SxMSx)»][«2y'-(2y)'l
rue — K03(J)4)HUHeHT KoppeAnunn, «X» h «y» — ananenHH nepe-
MeiiHbix, S —3HaK cyMMbi, n —nncAo HafiAioAennH ™. FIpocTan nap-
iiaa KoppeAHUHH, npoBOAHMan nyxewi pynnbix pacnexoB, MO>Kex 6bixb
onpeAeAena xoabko Me>KAy AsyMJil nepeMennbiMH. B 3xom CAynae ue-
noAKa Ho — Di — d AOAJKna 6bixb coKpamena ao Asyx eAHHHU.
B npHHunne ocnoBaHHH aah xaKoro coKpamennH nMeioxcn. FIocKOAb-
Ky BO Bcex anxHAHbix (|)opMyAax pacnexa cxanAapxoB cmkocxh hc-
noAbayexcH noAOBHna cyMMbi naHfioAbuiero AnaMexpa xyAOBa h ahb-

Mexpa ycxbH , Koxopyio ycAOBHo mo>kho oGoanannxb KaK

cpeAHHH AHaMexp —Dep., xo npaKxnqecKH sen CBBSb MO>Kex 6uxb
CBfiACHa K uGnoMKe Ho— Dep.. rio XGM >Ke coo6pa>KeHHnM A-an npo-
BepKH rnnoxeabi o bo3MOa<hom HcnoAb30BaHHH b apgbhocxh peKoncx-
pynpoBaHHbix (|)opMyA pacnexa cxaHAapxoB '̂ onpeACAHAHCb ko34)4'h-
unenxbi KoppeAHUHH aah conexanHH H^ —Dep. n H^ —DcpP.

MHO>KecxBeHHaH KoppeAHUHH Me>KAy xpeMH H SoAce nepeMeHHbi
MH paccHHXHBaexeH y>Ke c noMom,bio BbinncAHxeAbHOH xgxhhkh. KoscJ)-
cjlHUHenXbl KOppeAHUHH AAH COnexaHHH V—Ho —Dep., V—Hi —Dep.
H V—Ho — Dep. BblHBAHAHCb A^IH HpeACXaBHXeAbHblX Bbl6opOK HO
cxaHAapxHOH nporpaMMe cncxeMu MaxeMaxunecKoro oSecneneHHH
3BM EC 1022".

B COOXBeXCXBHH C npaBHAaMH. K03(j)(J)HUHeHX KOppeAHHHH Mowex
KOAeOaXbCH ox —1,0 AO ±1,0. HhsKHM K034)4)HUHeHX0M CAHXaeXCH
xox, aOcoAioxHbie aHaneHHH Koxoporo naxoAHxcH b HHxepBaAC ox 0

0 3HaieHHH KoppejiHUHOHHoro anajiHsa cm.; PaAHJiHAOBCKHft B. B.
K Bonpocy o nocrpoeHMH nayHHoft reopHH b apxeoAornqecKOM nccjieAOBaHHH//npo6-
.leMu peKOHcrpyKUHii b apxeoaorHH. Hoboch6hpck, 1985. C. 18 ca.

r A a CC fl., C T 3 HA H Jl. CTBTHCTHMeCKHe MCTOAU... C. 107.
M 0 Ha Xo B C. K). Eme paa o cxaHAaprax cmkocth aM^op... C. 172;

E r O 5K e. O HCKOTOpUX 0C06eHH0CTBX...
" HaMH peKOHcrpyHpoBaHbi abc BOSMOKHbie (JiopMyAbi pacACTOB ciaHAapTOB

CMKOCTH aM4)0p, FAC CpHPypHpyiOT OTBACHeHHbie paSMCpbl H4 (PAyOHHa MHHyC Bbl-
coTa popAa) H Hs (PAyOHHa MHwyc Bbicoxa BcpxHefi nacTii).

• Jlio6e3HyK) noMoiub b sTofi pa6oTe OKaaaA ct. HayHHbiii coxpyAHHK BIJl CPy
B. B. PoAHHKOBCKHil.
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va.»r i0,7 ;io ±1,0. npH 3HaKe «njnoc» cBsi3b Me:H<iiv nDH3Ha-KaMH npHMaH, npn anaKe «MHHyc» —oSpaTHan '̂'

•CTaSl-Enft"°Z"«'" npOBOAHTCH TOJlbKo'npH HajiH^HH npeA-
Hcnorbao^aTb ^PP^^h^cckom MarepHa^e ero moLoHcnojibsoBaTb jiHiub fljiH OTAejibHbix BapHaHTOB Tapbi (I-A I-B h
flp.), KOTopbie npeACTaB.aeHb, ne Menee neu AecHTKOM cocvaob
H B3aHM0CBH3H Me>KAy AHHeftHbiMH pa3MepaMH
Ae^eHS PT KoppeAAUHOHHoro anaAHBa noBBOAHer bonpe-
ToTTl nJZ'"" P '̂̂ HMOCTb OTAeAbHblX napaMexpOB BM-
JoB^VLKocTr nTaMelSTZ" " OTcyrcTByromHx npH3Ha-perpeSrHoVaHa^^^^^^^^^ ^ ^parMeHTHpoBaHHbix cocyAoa na ocHoae
HHH^SiTMHZpZoZ OTHOCHxeAbHO MexOAHKH HCCACAOBa-
BtoSprpZ™ OXMeXHXb. MXO HCnOAbBOBaHHaH,, ASHHaA MexoAHKa nosBOAaex cxporo h KoppeKxHo pe '
CBSaHHHe aaAavH. xax oxAeAbHHe BonpocHSSrueHTpoB."""" BueBoS an-

rJIABA II
THnOJIOrHfl H XPOHOJIOrHH XfePCOHECCKHX AMcl>OP
B COOXBeXCXBHH CnpHHAHnaMH c})0pMaAH30BaHH0H CHCXeiMH nnii

caHHH HcHcxeMaxHaauHH no npocxoMy aAropnxMv OKaaarrnrK
hhm KAaccH(j,HUHpoBaxb 123 ueAbie H%xeoAo^rHnec^^^^^^^
coneccKHe aM(|)opbi, oSAaAaiomHe noAHbTM Hafinnn UCAbie ^p-cxpoeHHbiH rpa4) KAaccH(})SKau„r(cTSHc 1) no^aZZf"°-
caMocxoHxeAbHbix xHnoB cocyAOB II if IIT TV vf HaAHHHe nnxnPHX H3 HHX ynce na sxom 3xane LaccHfhnll'T.^y'n '̂
xbi xnnoR (A R R w r\ n KAaccH(pHKauHH BbiAeAARDxcH BapnaH-

XOPble B HacxnnmnS HaOopOM npH3HaK0B, KO-
cxBOM (JNTo 108 111) 1 npaBHAbHee cBHSHBaxb c (jJopMoxBopHe-
H•3'H°amX" BMseaHTb paa THnooepaaymiuHx
HBapnanxy 3xo cooxBexcxBeHHo Kax<AOMy xnny

Hfiepjia K. OaKTopHbifl anaaiia. M 1980' C 24
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.11 KOJiHwecTBe 127 3K3. AM4)opbi, crpynnnpoBaHHbie b rae^nubi no
•npiinaA-nejicHGCTH k BbiACJieHHUM BapiiaHTaM, pacnpeAe-fi^Jincb b cjie-
;iyK)lUeM KOJlHMeCTBeHHOM COOTHOUieHHH (npHJ10'>K. 1, Ta6jl. 1 14),

THn I

BapnaHT I-A—17/17 sks.^ (Ta6ji. 1—3)
BapnaHT I-B —58/79 sks. (xaSji. 4)
BapiiaHT I-B —9/4 3K3. (Ta6;i. 5)
BapnaHT I-r —2/0 3K3. (Tafiji. 6)

THn II

Bapiiain- II-A— 17/20 3K3. (xaOji. 7)
BapHanx II-B — 2/0 3K3. (xaSji. 8)
BapnaHT II-B —4/1 3K3. (xafiji. 9)

THH 111

-3/1 3K3. (xaSji. 10)
- 4/2 3K3. (xaSji. 11)

Bapnaiix Ill-A-
Bapnanx Ill-B-

THH IV —2/0 3K3. (xa63. 12)
THH V—1/1 3K3. (xa6ji. 13)

HaoJiiipoDaiiiibic —4/2 sio. (xaOji. 14)
Hxoro 123/127 = 250 3K3.

noMUMo oxMeneHHon BuSopKH b 250 aMcpop aa npeACJiaMH Kjiac-
CH(})nKau,Hn oKaaajiacb cepna ucjimx n apxeojiorHnecKH uejibix xepco-
iieccKHx cocyAOB, ocxaBuinxcH mhb neflOcxynHbiMn b cbbbh c nx yxe-
pen HJin no ApyrnM npnnnnaM^. HAeHxncpHunpoBaxb nx c KaKHMH-

2 B iiHc^iiTe^e —HHC30 aM^iop ochobhou K033eKUHH, KaaccHcJiimiipoBaHHbix no
npocTOMy a^ropiiTMy, b sHaMeHaie^e — Miicao aMtJiop H3 flono3UHTe3bHoii Koa^eK-
miii. pacnpeAeaeHHbix na ocnoBe BbiAeaennbix BapnaHTHbix npiiaHaKOB.

5 XaK, HanpHwep, 4 aMiJiopbi, b tom micae abb c KaetiMaMH Xe^aMCHa h Hano-
Ma. 6bi3H HaiifleHbi b 1952 roAy M. A. HaAMBKHHoii npii pacKonKax KepKHHUtiiAbi.
ll.\ McpTejKH II tt)OTorpa(j)mi He ny63iiK0Ba3HCb, oAnaKo caMii cocyflbi necAHOKpaT-
Mo ynoMHHa^HCb B AHTepaiype (H a 3 h bk n h a M. A. XoproBbie cbhsh aiiTii'i-
Mijx ropoAOB CeBepo-SanaAHOro KpbiMa//nHCn. 1959. C. 188; BopiicoBa B. B.
KepaMimecKHc KaefiMa Xepconeca h K3accH(t)HKamifl xepcoHeccKiix aMcjiop... C. 103
C3 ) B (})OHflax EKM ohh ne o6Hapy>KeHbi. Eme xpn aM(})opbi npoHc.xoAsiT h3 pac-
KonoK B Xepconece b 1908, 1936, 1947 roAax. IXepBaa h3 hhx ny63HK0Ba3acb Aeaw-
ju (PenHHKOB H. H., J1 e n e p P. X. flneBHiiK pacKonoK xepcoHeccKoro

.MCKponoAH B 1908—1910 rr.//XC. 1927. Bbin. II. C. 179. Piic. 36; Be30B P. JX.
AM(j)opbi H3 HeKponoAH XepcoHeca V—IV bb. no h. 3.//HKAM. C. 18. Piic. 2, 5).
;lBe Apyrae aM^iopbi HSAaBaAHCb P. B. AxMepoBbiM h P. JJ.. BeAOBbiM (A x me-
poB P. B. AMiJiopbi ApeBHerpeqecKoro Xepconeca... C. 167 ca.; Bbaob P. jX.
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paMeT5or?aK">.<e"rnfi'''®''''"''' "3-3a OTcyTCTB„H na^
BH;ieji6HHHx BapnaHTOB (npHjiow. 3, Tadji.-9). -

• - ' •

nEPBbin THn xepcohecckhx aak^op

Koiu"?Vo%o^er74%%ceTrfi " '>ono.„„TS.t„o,i
Hea™/™ „?„To7-ro™re3T»r'OKO™ 0,36-0,41 „ h7d,1o7o7o SsS-Sm
SZSS ropTa 7S r*""" OTHocmSoOaeor:D-HaHpSr;;/,": SL" cocvar',"™ njt
«nH4)OHflHyio» ^opMv OcTaabHbie nnMaHatcu CBoeodpaaHyio

Wa n4l^28 23!;''232Ti;ro,eL\tv°„'l 23° -
23 AO 30 JIHTpOB, OTAHqaiOmHeCB finJu, eMKOCTbK) or
(-Di KOAeSAeTCH okoao 34-^35 cm) cocTaBAHm TyAOBat
FAySHHu {DJHo 0,5l-0,56). .CpeAHee
65 CM, BblCOTbl BepXHCH qaCTH —QKOAn 9R^ r.^y6HHbI — pKdAO~
1—3). 26 CM (npHAOJK. I, ,Ta6A.

A6cOAIOTHOrO eAHHCIBa RHV-rm^
HHH B paSMCpaX (Z),, d) HB HPKnrrfn '̂̂ '̂OTCH KOAeSa- •
(HaAHAHe HAH OTcyTCTBHc aHro6a H npH3HaKax,,,

ACAHTb BHytpH BaOHaHTa TA ^ '̂ •^eHM). Bee 3T0 n03B0AHet Bbl--
paKxepHCTHKy KOTopux HeoSxoAHMo ^exaAbHyio xa-
KypcoM BoSAaCTb AOKaAHaaUHH "PeflBapHTb HegOAbmHM 3KG- •
Bbie (i!a^i A BapHaHTa I-A abb neo
KieilMeHbie aM()jopbi rpynpL™ faT™ " " """"b pSaKife '
HeccKHMB. Sia rino™; „ cBHraioica HecoMHeHHo xepco^pax anapBHe ObJaa BjcKasaJ b" 3aar axf^o,cocyaaM, HaSAeaHbiM aAA»<„„yi„Kae Oaaa KTar^rKypralia^Ka"

Bee oaa'Ta™o«me'S5?m\ery/HAflK. 1957. C. 239, P«c 1)
0^K070P„X a
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H. B. ScccT apryMeHTHpoBaJia cBoe npeflnoJioxeHHe
ffM HTO rJiHHa 3THX BM^jop cxoflHa c rJiHHOH 6pcnopcKHx 'lepenHU,
a riaBHoe c r;iHHofl KJiefiM, BbiflejieHHbix Jl. A. EjibHHUKHM b rpyn-ny'eocnopcKHxS. OnpeAeJie.HHoe sHaueHHe npHAaBajiocb h MecTy Ha-

}Ke BpeMH H. B. Seecx HHKorAa He a6coJiiOTH3HpoBajia CBoewf
nnioTesbi, B03M0JKH0 Aa>Ke coMHesajiacb b ee ocHOBaTeAbHocm Xa-
oaKiepHo HTO, paccMatpHBaH cepHio aM4)op h3 MorHAbHHKa na Le-
MPHOM 6epery XepcoHeca, KOTopbie, kbk xenepb cxaJio hcho Hflen-
tHMHbi KaparafleyamxcKOH h aA>KHMymKaHCKOH, ona bcjicaPT AxMepoBbiM, r. R. BeAOBbiM hC. O Cxpx^eAeuKHM« oxHOCHAa
MX K npOAVKUHH xepCOHCCCKHX MaCTCpCKHX .

OiiHaKo, KaK sto 6biBaeT aobojibho MacTO, rHnoxeaa o «oocnop-
CKHX» HAH «naHXHKaneHCKHX» aM(})opax oneHb cKopo cxaAa CHHxaxb-
CH BHOAHe AOKaaaHHOH, npHHeM Me xoahko cpeAH apxeoAoroB, paoo-
xaiomHX Ha BocnopeS. CxaAH coMneBaxbcn Aame b panee ycxoHBUieH-
CH xoHKe BpeHHH Ha xepconeccKoe npoHcxowAeHHe aM^jop h3
HCKPonoAH Ha CcBepHOM 6epery ropoAHiua. B nocAeAneH CBOAKe
xepcbneccKOH xapbi, cocxaBAeHHon B. B. BopHcoBOH , ohh ne (J)Hry-
''"''oAHaKO nocxeneHHo speAH coMHeHHH b npaBOwepHocxH 6ocnop-
CKoft A0KaAH3auHH 3X0H rpynHbi aMcl)op. npe>KAe Bcero, Becb HaKon-
icniibiH HCTopHMecKHH H apxeoAorHHCcKHH MaxepHaA He AasaA

.'oCHOBaHHH rOBOpHXb 0 IHHpOKOM J""" SThB
BM03AHeKAaCCHqeCKOM HpaHHeSAAHHHCTHHeCKOM p ' g ^ ^
M3DecxH0, HXO BHHOAeAHe, HyjKAbi Koxoporo npH3BaH0 o5ecneHHXb

<3eecT H. B. PacKonKH KHMMepHxa a 1947—1949 Iqco" t°
C 100. Phc. 7; Ee we. K aonpocy o 6ocnopcKHX at ' ' '
(" ISO Phc 1- Ee we. KepaMHMecKaa, xapa Bocnopa. M., lyou.^. ..20,
fa6;i. XVIl'. 36, 6. a. PHnoTeaa noAflepwana B. fl. BjiaBaTCKHM (^eMJieAeAHe -
,H..nb.x rocyaapcTBax CeBepnoro npHMepaoMopbH. M., 1953. C- 1940

5E;,bHHUKHH Jl. A. O eOCnOpCKHX BMtJlOpHblX KJieHMax//BJJ,H. iy4U.
3—4. C. 318 CA. Ifinrn. Rp-
6AxMeD0B p. B. AM^opu ApesHerpeMecKoro Xepconeca... C. loU CA^., ne

,0B r n CTpweAeuKHH C. o; KBapiaAuXVii XVI. (PacKonKH 1937 r.)//
MHA. 'l^'i Ks 34. C. 36; BeAOB P. A. AMcJiopbi h3 neKponoAa Xepconeca...
C. 19.

' 3eecT H B KepaMHiecKaa xapa Bocnopa... C. 98.
8 Cm nanDHMep- HKOBenKO 3. B. AhthmhI aMcJiopH, anaHAeHi na Khib-

iiiHHi//ADxeoAorHSi Khcb, 1964. T. 16; rancoBa 3. A. KoMHAeKCbi KepaMmie-
rion xaoSAOT Bbin. 5. C. 76; OnaHKC H. A. AHTHMHbitt HMnopxrnpHAHenpoBbe^ no6ywbe b IV-H bb. ao h. B.//CAH. 1970. Enn. fll-27.
C 109- Cmhphob K. <J'. CapMaxbi h yTBepwAenne hx noAHTHqecKoro rocnoA-
rrna b CKUdlHH Mi 1984. C. 53. Phc. 16, 2.

9 BopHCOBa B. B. KepaMHMecKHe KAefiMa Xepconeca... C. 105 ca.
43
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aM(|)0pH0e np0H3B0ACTB0, pasBHBaeTCH 3flecb ropa3Ao no3«{e —Bpjifl
crajfa ° np»Haaae»<„ocTi, ,Tax aM4,op BocS?

^ B03pa>KeHHH'>, ,TeM 60Jiee, hto apryMeHTauSa. ^ 3eecT He BbiAep>KHBaeT crporoft kphthkh.

ro OHHpajiacb na BbiBo;ibi JI. A. EjibHHaKV^
BaHHvm hI In™ npoanajiHSHpoBaTb Hcnojibso"-'
PHajia JI ^ F BbiacHHJiocb, c 6ojibmeH aacTbio Mate-
LKOrn 3HaK0M TOJIbKO BO nygjIHKaUHHM. Hh-*
cImoL nPHP »p t '̂l '̂OpHblX KJiefiM, OKOTOPOM OH HHIUeT, Ha
cboDHHY «Tia" HMeexcH. CoBnaAeHHH hmch h hx coKpameHHft b aM-
KOTopbie ^ eocnopcKHx HepennHHbix KAefiMax.
Menra ohphi, npnvt HcnoAbayeT b KaaectBe ocHOBHoro apry-
CToaHeHM n K-pn ' ^ rAasHoe, 3TH HMena uiHpoKo pacnpo-''paHCHbi B KepaMHHecKOH sHHrpac^HKe paanbix ueHTpoB. Bbi6opka'
KJTPHMa RkfnpaSHOpOAHOH, TBM BCXpeHaiOTCH
cpeAHseMHOMn^np't""" P^"^ «rpynnbi 3eH0Ha», HeonpeAeAeHHbixueHxpoB, H, HXO OCOSeHHO Bax<H0, B Heft conbp-

mSx?aonHH ^-^eftM Xepconeca'2. Buboa nanpL'mHBaexcH oahh —rpynna xaK HasbiBasMbix «6ocnopcKHx» aMcbooHMx
K;ieHM HBHo HeoAHopoAHa Hno cyxH ne HB^aexca eAHHoft rni??

ocHoaaHH?, „a cS™rjiHH, HBAaexcH nenpaBOMepnoft. , ^AUAoxee-

H„M HaxoAKH^ aM$op xaK>Ke OKaaaAca noKOAeSAen-

1 Ame , luecxb BKyprannoM MorHAbHHKe HaHCKoe-I b CeBepo-'

C.
C.
C.

32 ^ocnopa VI-II bb. ao h. b. M., 1956
363 CA.; KpyPAHKOBa H T Bocnope//MHA. 1958. .JVb 85;

191 cji. * CeJibCKoe xoshhctbo Bocnopa. M., 1975

Onpe.WAeHHa^ b" Ka' KepaMHxecKHH HMnopx... C. 32 caCOoSmHA CBOH BblBOAbl.' ' Pa36"PaA 3Ty KOAACKUHIO II AI06e3Hp
^ KaTajiory J^o 34Qii^itA-iiriTrpeSeHHax jsjb le, 43, 82 (Bejion r n Haii;ieHbi b 1936 r. & no-

1935—1936 rr. CnM^eponoAb, 1938 C 187 b Xepconece aa. •
ApeBHerpeqecKoro XepcoHeca C I60-' n ^3. Axmepob P. B. AM(|jopbi.KaapTaAu XV h XVI C 36 s ppr? m r ^ xpk eaeukhii C O
C. 98; BeAOB P n H- B. KepaiUHAecKaa xapa BocnonaKpbixa TAM >Ke Bi96 '̂ r (B eao"b OAHa otV»
C. 19. Piic. 3, n AM(hnni.i M, I If! i iA '̂ • '̂Popw H3 HeKponoAH XepcoHeca
1936 roAa. ' "«• "9 P.POhcxoaat hb HCHaBecTHbix no^SS
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3«naAH0M KpHMy'̂ h abb aMcbopu-B KepKHHHTHAe BcTpeqeHU
OHH xaKAie B noAHenpoBbe 15 h na EAHaaBexoBCKOM MorHAbHHKe .
Tikhm oSpasoM, B HacTOHmee BpeMH mu hmbbm He 2, a yH<e IB oaho-
TunHbix aM4)op, KOTopbie xapaKxepHayioTCH ycToftiHBbiM HaOopoM
npiisHaKOB. ^

CpaBHeHHe sthx cocyAOB c chhxpohhumh hjih 6jih3Khi^ no Bpe-
Mcuii o6pa3uaMH xapbi, npCACTaBAenHbiMH b CeBepnoM llpHnepHo-
vop.be noKaBbiBaex, nxo «naHXHKaneHCKHe» aM^iopbi caMyio 6AH3KyK)
•HaAo'rHio naxoAHx b oahoh h3 pannHX rpynn KAeftMeHOH xepconec-
CKoft xapnoH npoAyKUHH (rpynna I-A-3 AaHHon KAaccH4)HKauHH).
no HeAaBHero BpeMenn 6biJia HSBecxna eAHHCXBeHHan xanan aMCpopa
c KJieiiMOM acxHHOMa Kpaxoaa, oSHapyjKeHHan
B 1914 roAyi®. Cennac koaackuhh yBBAHHHAacb ao 13 3K3.: cbmb
COCYAOB H3 paCKOnOK nOCBABHHH naHCKOB-119, nHXb —H3 KepKHHH-
THAbl Hee OKpeCXHOCXefi OAHH CriOAOllbH in HOAHH H3 Xep^HBCa.
CcMb aMcbop HMBiox KABHMa acxHHOMOB BaxHAAa, Kpaxoaa, Loapa-
t'li r,i)KJiiiAa a AraaoAopa HaKeeoa, nxo aaAoaao noAxnepauaex
xepcoaeccKOB npoacxojKAeaae axoft rpynnu xapbi. THaoAoraMecKaa
6,xa30cxb aNKpop aecoMaeaao xepcoaeccKHX a xaa aaauBaeMbix «naa-

^ AmAodu 1 2, 5, 114, 117, 230 h3 KypraaoB 34, 38, 41, 42. 48. MacjbHHK oS&oBaHa (MoHaxoB C; K). Eme pas o cxaHAapxax eMKOcxH...
N^e^Haiii'i^lM. A. Ha;.HBKHHOH b1953 r. Ha aeKponojie, aM(},opaNk 118 o6Hapy>KeHa Ha ropoAHUie B. A.'I^TaHCOBUM. OHaflKo H A

HKOseHKO 3. B. Ahthmhi aMipopn... C. 200. Phc. 2, OnaHKO H. a.
Ahthbhuh HMHopr... C. 109. Ns 578. Ta6ji. 11. on loo''BpauiHHCKHH H. B. PpeHecKHH KepaMHiecKHH iiMHopT... C. 29, 122.

'® no KaiaAory —Ks 14. HafiaeHa b HeKponoAe aa aanaAHUMH creHaMH ropo-
AHiua Cm- Apxhb rX3, abac Ks 97, Ns 417; AxMepoB P. B. AM(})opu Apea-Hel^eqecKo'ro Lpconeca... C. 161. Phc. 1; SeecT H. B KepaMHHecKaB xapa
Bocnooa C 98. TbOa. XXI, 38a; BopHcoBa B. B. KepaMHqecKHC kammb
XepcoHeca... C. 105. Phc. 3o, 4a, 5; Bcaob P. fl. AM(j)opu H3 HeKponoAH Xep-
cuneca... C. 18. Phc. 2, 4. < en

>9 Ho KaxaAory Ns 12. 13. 15, 121, 126, 226, 232. Macxb H3 hhx onyfiAHKOBaHa
(Kau, B. 14., MoHaxoB C. K). Am(J)opm sAAUHHCTHHecKoro Xepconeca... C. 95.
Pmc. 2, 1—2; MoHaxoB C. K). Em.e paa o CTaHAaprax cmkocth... KaxaAcr,

no KaraAory^J^s 122, 123, 124, 425. il27. OAsyx H3 hhx cm.; Bopiico-
• • B B KepaMHHecKHc KAeiiMa XepcoHcca... C. 106; KyxaHCOB B. A.
.loM c aHAPOHOM H3 pacKonoK KepKHHHTHAbi//CA. 1985. JYs 3. C. 182. Phc. 5—1.

21 Oo KaTBAory Kq 128. HaftAeHa b 6oraTOM capMaxCKOM norpe6eHHH Kypra-
4 CAaAKOBCKoro MorHAbHHKa. Cm.;- Cmhphob K. O. «AMa30HKa» IV b.

aoh' 3 HB fl0Hy//CA. 1982. Ws 1. C. 121. Phc. 5—2; Ero >k e. CapMa™ h
wBcpHfAenHc HX noAHTHiecKoro rocnoACTBa... C. 53. Phc. 16—2; MaKcuMCH-
•*b B E CaBpoMaxbi h capMaxu hb Hhskhcm Aony. Poctob H/n,-. 1983. C. 82.
Phc. 17—6. K. 4>. Cmhphob onpeAeAHCT ee khk naHTiiKaneHCKyio, a B. E. Mbkch-
^eiiko KaK .xepcoiieccKyio, ccuAaHCb na MHeniie H. B. BpaiuHHCKoro.
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THKaneHCKHX» sno^iHe onpeASJieHHa. OcodeHHo recHan cbhss iAexA)'
aM(J)opaMH nepBOH h Tpexbeft rpynn, y hhx BecbMa 6jih3kh He tojibko
MHorne iiapaMeTpbi, ho h eMKocTb — okojig 30 jiHrpoB. KpoMe- Toro,
AJiH Bcex HHX xapaKxepHo ycxoHHHBoe conexaHHe (J)opMbi BennHKa h
HOH(KH (npHJio>K. 3, xa6ji. 1, 2). . :

PaajiHHaiox hx npHsnaKu BTopHHHoro nopHAKa: aM(J)opbi rpynn
I-A-3 H I-A-4 B oxjiHHue ox cocyAOB nepBux Asyx rpynn KAefiMH-
AHCb, Ha HHX BcerAa npncyxcxByex anroO.

Bee BbimecKaaaHHoe nosBojiaex aobojibho ynepenHo CHHxaxb 'aM-
4)opbi xaK HaabiBaeMoro «6ocnopcKoro xHna» xepcoHeccKHMH h. oGij-
eAHHHXb HX 0 KAeHMeHblMH COCyAaMH B BapHBHX I-A^^. BHyxpeHHHfl
>Ke rpynnnpoBKa Bapnanxa BbirAHAHx CAeAyioiUHM oSpaaoM:

AM(J)opbi r pynnbi I-A-1 xapaKxepnayioxcH onenb mnpoKHM xy-
AOBOM (Z), = 34,7 cm), oxHocHxeAbHo HeSoAbuiHM ycxbeM (ii=8,9 cM),
a xaKJKe xaKHMH ocoGeHHOcxHMH, KaK nojiHoe oxcyxcxBHe anroGa' h
KAeHM. EMKOcxb cocyAOB, cyAH no cepHH saMepoB, KOAeGAexca
OKOAO 30 AHxpoB, Hxo cooxBexcxeyex BepoaxHofi cxaHAapxHoft Mepe
eMKocxH B24 xoHHHKa, 6 reMHreKxoB hah 1/2 MeAHMHa". K AaHHpH
rpynne oxHeceno 15 aM(j)op, ^3 Koxopbix ceMb — h3 MorHAbHHKa h
noceAeHHH OaHCKoe-P^, naxb —hs xepcoHeccKoro neKponoAa
H3 KepKHHHXHAbI 26 h OAHa H3 KneBCKOH o6AaCXH27 (npHAOH<" 1
tbGa. 1; .npHAOJK. 2, xa6A. I). ,, '

AM(J)opbi r pynnbi I-A-2 xaKHte He KAeftMHAHCb h ne aHroSnpo-
BaAHCb. no cpaBHeHHK) c ii^eAbiAymeH rpynnoft 3Aecb HecKOAbKo
MeHbiHHH AHBMexp xyAOBB (Di = 32,2 CM), HO npHMcpHo xe JKe xAy-
OHHa H AHaMexp ycxba. OoAHaa cmkocxb cocyAOB xaKJKe MCHbiue
OKOAO 23 AHxpoB, Hxo cooxBexcxBycx BepoaxHOH Mepe b 20 xohhhkGb
HAH 5 reMHreKxoB . K axoft rpynne oxiieceHo naxb aMtJjop: H3 Kyp-

HaxoAOK aM(})op SToro BapHaHTa B XepcoHece 11 Ha ero xope
Bcero CBnuM rnfip BHyipeHHUH pbiHOK rocyAapcTBa HacumaAca npewAe
HHn HHBv ^°®"aeHHbiM AemeBbiM BUHbM. B to we BpeMa ne BbiabiBaiOT yAHBae-
HOMnLo rf''" xepconeccKHx aM(})op sToro BapHaHxa b CeBepo-BocTOHHOM npHaeo-
naS fiu.n KepaMHMecKOH anHrpacjjHKH xepcoHeccKHii nMnopx b btot
Cm Kb f r'm" AAfl KOHua IV-HanaAa III bb ao h a
TI HH nr, \ A •''°P''°6ah b BKOHOMHKe aHTHaHoro XepcoHeca (V—
H K VnB - ... KaHA. HCT. HayK. M., 1967; BpaiuHHCKHfiKepaMHHeCKHH HMHOPT... C. 93 CA. r Ui HHCKHH
Ta6A. C. K). Eme paa o ctaHAapxax eMKOcrn aMcj)op... C. 164.

no KajaAory JVb i, 2. 5. 114, 117, 230, 231.
2- W? 3, 4, 115, 116, 119.
2® No 6, 118.
27 i2o_ • -

Ta6A'.\n.°PHl^l-6 ° cxaHAaptax eMKocxH aM^op... C. 16'4.
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rana KaparaAeyamx, h3 AaH<HMymKaH, H3 norpe6eHHH Ks 82 xepco-
HCCCKoro HeKponojiH h H3 EjiH3aBeTOBCKoro MorHJibHHKa^® (npH-
jo)K. 1, ra6ji. 2; npHJio»<. 2, xaGji. II).

AM4)opbi rpynnbi I-A-3 OTJiHqaiOTCH or cocyAOB npeAHAyiUHX
Asyx rpynn HaAHMHCM aHro6a, KAeftM Ha pynxax h, npn MaKCHMaAb-
noM, KaK y nepBOH rpynnbi, AnaMerpe TyjiOBa (Z)i= 35,3 cm), hc-
CKOAbKO 60AblHHM AHaMCTpOM yCTbH (fl!=10,3 CM). IIoAHaH CMKOCTb,
KaK H y aMcjjop I-A-1 — okoao 30 AHxpoB, hto cooxBeTCTByex
craHAapxHOH Mepe b 24 xOHHHKa , hjih 6 reMnreKxoB K axofl
rpynne oxHeceHO 13 aMcjiop, h3 Koxopbix uiecxb HaHACHbi na noceAe-
HHH naacKoe-P', xpH b KepKHHHXHAe h no oahoh b XepcoHece^^,
iia noceAeHHHX «HaHKa» h «Ma5iK» okoao EBnaxopHH '̂', b CAaAKOB-
CKOM MOFHAbKHKe^® (npHAOJK. 1, XBOa. 3; npHAOAi. 2, xa6A. Ill), no-
AOBHHa cocyAOB HMCiox KACHMa Ha.pyHKax (npHAOAC. 3, xa6A. 2).

Fpynna I-A-4 BbiAOAHexCH na ocHOBanHH eAHHcxBeHHofi HaxoA-
KH — aM(|)opbi Mb 226 c noceACHHH naHCKoe-I. KaK h na xape npcAbi-
Aymeft xpexbeft rpynnu 3Aecb HMeexcH aHroS, 6ah3kh paaMcpu aa
iicKAioneHHeM AnaMexpa xyAoaa, Koxopbift necKOAbKo Menbine (F>i =
= 32,7 cm), hxo oSycAOBAHBaex h MeHbuiyio CMKocxb. Pacnex odh-
eua cocyAa no Hepxe>Ky Aaex uncJipy'iB 23,6 AHxpa, nxo cooxBexcxByex
cxaHAapxHOH Mcpe b 5 reMHrcKxoB, npeAnoAaraeMOH aah xapu rpyn-
nw I-A-2 (npHAO>K. 1; npHAO>K. 2, xa6A. III).

npn paapaSoxKe xpoHOAOrHH aM(|)op BapHanxa I-A mo>kho one-
pexbCH Ha cxpaxHrpa(})HnecKHe HaSAioAeHHH, xpoHOAornio KOMnACK-
cob, oxKyAa ohh npohcxoAHX, HaKOHeu, na xpoHOAorHio kachm, H3Be-
cxHbix Ha cocyAax xpexbeft rpynnbi. C nocACAHero Bonpoca, no>Ka-
Ayft, H CACAyex Hanaxb.

Eme P. B. AxMepoB h B. B. BopHcoBa yBepcHHo AaxHpoBaAH aM-
(|)Opy C KACHMOM KpaxOHa K0HU,0M IV B. AO H. 3.®®. rio nOCAeAHCH
KAaCCHCflHKaUHH aCXHHOMbI KpaxOH, BaXHAA, EbKAHA H CoKpHX HB-

no KaTa.iiory Ma 7, 8, 9, 10, M.
3" MoHaxoB C. lO. Eme paa o CTanaapTax eMKOcxn aMibop... C. 164.

Ta6A. III. Phc. 1—8.
3' no KaTa.nory Ma 12, 13, 15, 421, 126, 226, 232.
33 Ma 123 (pacKonKii /I. A. Moiiceeaa 1917 r.) ii Ma 125, 127 (pacKonKH

B. A. KyTaflcoBa).
33 Ma 14.

• 3< Ma 122, 124.
. 35 Ko 128.

3« AxMepoB P. B. Ain^iopbi ApeBHerpeHecKoro Xepconeca... C. 161; Bopii-
coBa B. B. KepaMHMecKHe KAeiiMa XepcoHeca... C. lOA B oahoh hb nocACAHnx
paGoT r. A. BeAOBa stot cocyA AaiHpoBaH naqaAOM V b. ao h. 9. (AMipopu H3
HeKponoAH XepcoHeca... C. 22, ccuakb 10). Stb Aara HimeM ne oGocHOBHBaeiCH h
npoTHBopeHHT BbiBOAaM, cAeAaHHHM caMHM BBTopoM paiiee. CKopee Bcero sAecb
iiMeex MecTO AocaAHaa TunorpaipCKaH omnOKa.
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fioM^IV B paHH.eft rpynnbi, AaiHpyiomeHCH koh-, • • Kjighmo AranaAopa HHKeesa, cToamee Ha aW-$ope c nocejieHHH «MaHK», no 3toh KJiaccH(^HKau.HH OTHeceHo k koh-
nnnPnL '̂ 3Ta Aaxa npOTHBOpeiHT XpOHOJIOrHHocejieHHH, KOTopan orpanHieHa kohuom IV —nepBofl xpeibio III bb-.
AO H. 3. . cyAH no BceMy acTHHOM AxanaAop HnKecB BbinoAHHA

lTT?a6A^2'̂ o"°H^"'̂ 70-60 foaob III b. ao h. 3. (opk:
K-ai^ "ir TaOA. 2) . HeKAeHMeHbie 3K3eMnAflpbi aMc^op rpynnu l^A-3'
?xBv™n?rn"'J''"""" ^exBepxoH xpynnbi. no KOMnSLcy conyx:.
S.K fS waxepHaAa AaxHpyioxcn npHMepno xom jko BpeMenew"
Lx'h3 rpynnb., KaK oxMenaAOCb, npoS
TODbif HP y-6 HVJ noceAeHHH nancKoll, ko '̂
III bb aoh nocAeAHCH xpexH IV —nepaon xpexn
nPn^Mv'̂ npvv® o6cxohx ACAO c BbiflCHenneM xpoHOAornw-
fhnnH HQ H rpynn Bapnanxa I-A, P. B. AxMepoB, cnHxaBinnfi bm-
RwnvpJ!! "SKponoAH Ha^ coBepHOM Sepexy Xepconeca caMbiM pannHM..Bbiny^cKOM xepconeccKOH xapu, AaxnpoBaA nx cepeAHHofi IV b. ao
• • • KaparaAeyaiuxcKyio aM4)opy H. B. 3eecx oxnecAa k HanaAv

B. AO H. ,3., onnpancb na npHMepnyio Aaxy norpeSeHHn ileiiPT-
BHxeAbHo, BpeMH KapaxaAeyaiuxa onpeACAHAn ox Konua IV ao na'HBAa (nepBOH xpexn) III bb. ao h. A nosAHee KaparLiam^HMCH BBHAy HaXOAKH OAHOXHnHblX MeHBH HPOpHXOB « crHXpOHHS.'

MarHCTplTCKHx '̂KAei"iM//B.fl!H^ n xepconeccKHx; -BA^Jb„efl.neM „cno.//yexcH xpoHo.o^H^CKlf^KAa'ccH^.^Ka '̂̂ T RTa^a""^" "I'
MaflKa//BecTH. MFY. 198 '̂cfp ycaAbOu y EanaTopuHCKoro
3H0cTBeHHbie yca/ib6bi ^03.^ r Fn. ' ^ro we. rpeiecKHe cejibCKoxo--•
M., 1985. C. IF '• EanaTopHH. Aaropecj). ahc. .. xaHA. hct. aayic. -•
rpynnbi '̂2-B', ycTaHOBHB^n.^n^Ho^"'''" "®Pe«ecTH 3x0x0 MarHcxpaia a naxaAo noA- "
MHeHHp A K F "62 hhwhmdio rpaHHuy — 60-e rr III h nn n o-"
in bb. AO H.' 3, o"re^c HHkTb"'̂ HHKeeaa k Komiy ' IV - aaq.'
y EBnaxopHHCKoro MaBKa//B/I,H 1985 'm- 2 r PacKonox'
6biTb noAAepwaHo, xax xax TiinoAormippui." Ta6A. II), BpnA aii MOA<eT.'
ayiOT paHHefi rpynne. KAenMa 3x0x0 acxuHOMa iie cooxBexcx-

« ^x^Mpnnp'̂ b^R " ''°P^- CHM^eponoAb, 1976. C 134
"^•'3eic?'rrr°""" X.pco,.c..„ C, 160; B.-

cno., .0.6rpaKo, B. ft Mf.97. cTlT <=• ««• :
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poBajIH C ^epTOMJIbTKOM H MejIHTOnOJIbCKHM KypraHOM, H AaTHpOBa-
JH nocjieAHeft neTBepTbio IV b. mo h. a.''®. FIocjieAHHe HSHCKanHH
•po^ie 6bi aaiOT ocHOBanHH CHHTaxb HanSojiee BepoHTHOH AaxoH co-
opy>KeHHH KaparaAeyamxa 340/330—275 rr. ao h. a."", npH^eM
OCHOBHOH aKUeHT ACJiaeTCH Ha HHJKHIOK) rpaHHUy.

HoBbie HaXOAKH BHOCHT yTOHHeHHH B XpOHOAOrHIO aM4)0p 1 H 2
rpynn BapHaHia I-A. Ecah eAHaaBexOBCKHe oocyAbi H. B. BpaiuHH-
CKOMy yAaetcH AaiHpoBaTb tojibko oneHb ujHpoKo — b npeAMax
•cero IV B.''®, TO aMcJjopa JMb 118 H3 KepKHUHXHAbi no conyxcxByiome-

, MV MaxepnaAy Moxtex 6bixb oxHeeena k xpexben nexaepxH IV b. ao
H. 3.''®.

Oco6eHHo Ba>i<Hbi Maxepnajiu nocejieHHH h MorHJibHuxa IlaH-
cKoe-1. CpeAii nocejiennecKHx naxoAOK KOHu,a IV — nepBoii xpexH
III BB. 3XH COCyAbI HOJlHOCXblO OXCyXCXByiOX. 3xO MOX<eX CAy>KHXb
KocBeHHbiM ocHOBaHHeM A-aB onpeAeAenHH Bepxneft rpanHUbi BbinycKa
AaHHbTx cocyAOB. B xo >Ke BpeMB aMcJiopu rpynnu I-A-1 oOnapyjKeHbi
B AexcKHx norpeSenHJix KypranoB JSTs 34, 38, 41, 42 h 48 sxoro mo-
THAbKHKa, iipiiBeM B coMexaiiHH c (j)acoccKHMH CHKOHimecKHMH, re-
paKAefiCKHMH, XHOCCKHMH (?) KOABaHKOBblMH H XHBa CoAOXa-II CO-
cyAaMH, AaxHpyioiUHMHCB no anaAorMBM EAHaasexoBCKoro noceAenHn
B npeAeAax nepBbix xpex nexBepxen IV b. ao h. 3.®°. AnaAHa cxpa-
THrpacJ^HHCCKHX AaHHbix H nepHOAaKOBOH KepaMHKH no3BOAHex onpe-
AeAHXb OoAee ysKyio Aaxy sxhx norpeOaAbHbix KOMnACKcoB — bxo-
p.aa — xpexbji nexsepxH IV b. ao h. 3. C ynexoM xoro, hxo Hepno-
.laKOBaa nocyAa naKanAHBaexca b oxAHnne ox xapu SoAee AAHxcAb-
Moe BpeMH, SyAex HaAe>KHee oxnecxn aM^iopbi rpynnbi I-A-1 h3 mo-
THAbKHKa riancKoe-I K xpexbeft nexBepxn IV b. ao h. a. 3xhm jkb
upeMeneM onpeAeAnexcn xponoAorHB Bxopon rpynnbi.

rioMHMO MopcpoAonmecKHx, annrpa^iHqecKHx n Ap. mbxoaob AaxH-
poBKii H3A0>KeHHaB xpoHOAorHB aMc^op Bapnaiixa I-A HaAex<Ho noA-

BpaUlHHCKHH
rKoii njieMCHHOii snaTii

llvit HHc Ka H B. A.,
Kiiea, 1983. C. 136.

" A A e K c e e a A.

4 SiKaa 916

H. B. HoBue MaTepwaAbi k aaTHpoBKe KypranoB ckhiJ)-
CeBcpHoro npHBepHOMopbH//Eirene. 1965. Xa 4. C. 101;
TepeHOJKKiiH A. H. CkikJuih VII—IV bb. ao h. b.

10. O Mccxe MepTOMAbiKCKoro
cKofl CHCteMe norpe6eHHi"i ckhiJickch SHaxH IV—III bb. ao h. 3.//AC TO. 1984.
.Vi 25. C. 72, 74; E r o « e. SaMexKii no xpoHOAorHH ckiiAckhx cxennbix floeBHo-
cxeii ,1V B. AO H. 3.//CA. 1987. Ks 3. C. 36.

' B p a m HHc KHH H. B. rpenecKHft KepaMHqecKiiii hmhopx... C 206 Kaxa-
.lor, 141, 142.

CooGmeHHe B. A. KyxaiicoBa.
5° B p a ui HHc KHii H. B. rpeqecKHfi KepaMiiqecKHft iiMnopx . Kaxaaor

.V 20—24, 80-^113, 135—139. Ta6A. II, IV, VI.
KepaMiniecKne KOMnaeKCbi MoniAbHHKa o6pa6oxaHb! ii noAroTOBAeiibi k neqa-

T» asxcpoM coBMecxHO c E. yi. PoroBbiM H H. B. TyHKiiHofi.

Kyprana b xpoHOAorHie-
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aHajlH30M HeCKOJIbKHX KepaMHHeCKHX KOMn/ieKCOB IVb
AO H. 3. H3 pacKonoK XepcoHeca.

T„ ®^°P0"^0 AaxHpyeMOH aacbinH KOJioAUa-HHM(})eyMa y AyHAaMek-xa ApeBHeHuieH o6opoHHx,ejibHOH cxenu, npoHSBeA^HOH cvAkno k^S-
mbm repaK^ieH h Oacoca b70^60 roAax IV b. ao h. a, S hh olm.
OHH^^3™x^neDHoa^HP^ aM(|)op52. Mowho npeAnojiojKHxb,. moOHM B 3T0T nepHOA He npOHSBGAHJIHCb. .

xejibHoi^ne°t,Mo''vrr''''® KepaMHKH h3 KOJioAua «B» noA o6>KHrk-
HUA^Z r ' B. B. Bophcoboh h B. H.'fla-HHJieHKO B 1957 r. h AaxHpyeMOM 70—40 roAaMH IV b no h ^

peAnojio>KHxe;ibHo mo>kho oxHecxH k xepcoHeccKoft npoAVKUHH'"He-
CKO^KO HeBbipa3HxejibHbix (})parMeHx0B cxeHOK aM{j)op53.
no3nHpI°9n v°r® aacbiBH noA aHXHHHbiM xeaxpoM. coBepmeHHOH-He
K0J7niippTnr> ^ 3a(})HKCHpoBaHO HeKoxopoe
CBOHCXBeH""^v^"^"^^ OCXpopeOepHblX MaCCHBHblX HOKeK aM(j)op,CBOHCXBeHHbix B OCHOBHOM cocyAaM I H2 rpynn BapHanxa I-A naH
HOH KAaCCH(})HKaUHH55. o<i^natiid I A AaiJ-

o6pa30M, Becb HccjieAOBanHbifl Maxepnaji b coBOKvnHbcxH
no3BonHex oxHecxH HaHa^o aM(j.opHoro npoH3BOAcxBa b wS
xan^ebfjirpMr "• 3- CaMbiM nepBbiM BbinycKOM

CKonbKo no3>Ke aM^op I rpynribi' ohS ^opvmt
AMcpopbi 3H4 lipynn BapHaHxa I A 5 neppbiMH.

H3BoacxBa cBfi^aHHKift r. 1-A aHaMenyiox hobuh axan npo'-eTpoSa co5"rcoxDraZ".S^: a""'"'™''" «««"«»» " aH?„;
Bcero sJiJiHHHcxHHecKoro neoHo^ Dhu npoxHJKeHHH no'mH
KOCXH B6H5ZTMrZZrZlf.n "O^^OP^^OT ^6 KB Mepbl BM-OiBMHrBKxoB, oAHaKo MojKHo npBABojiaraxb, mo cxan-

H. 9. KaK HCTOTOHK no HCTopH.i TODTo^u " MaxepHaa KOHUa V-IV BB. AO.
^°P«corjie6cK, 1966 ®"°3«"®'̂ -3accHHecKyK) snoxy//'

BAU He onyetZaaHrCM '̂ fofncZA B™Macxe^KHx BXepcoKece TaBpHnecKOM b'ifsz ^r./Z^^eZxTT^
roTearpa BX^eSZe'ce/zfeHA. i?7^®jvrHZc"3®3aHxaqHo-,
^K,6e3Ho npeAOCTaB"eHa°"aTToM6poSK"rrr''A.^^^^^^ ' """" ^
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„pT„Me pasMepH npoTOTanoB JPW

. i^po-czra-jo^ai^y (cr^^i)
wnwecKH ueabix abKpop (np 'w //), DJHo Ot sapHaHTa I-A

/n"—98 3 CM^ H HeCKOAbKO HHblMH COOTHOUieHHJlMH AHHeHT>'AOBa ( 1 / ^„Q„, 1 xaSA 4). EcxecxBeHHO, nxo cxaHAapTHaH

'k '°7r77„'ot„7M'"rp7S™p=rrocyaOB »3 aonoaaa.
„.,S .< a™»y ..a „c„OBa„B„ B^e-.leHHbix BapHaiiTHbix npH3HaKOB P 3^ .rapbi Xepco-

;AM>(.opH BBpaama 1-B KBK a pee Kj,e,-,„„aHCb Bonpe-
"ShLT^oToPu" H. H=ce aes pcoK..,eHHa »Me,OT a„ro6„poBaH.

• "^:"'3;77a7B°:S' 7orB:arsrraf•co"c^a»:
• mTh-b^Pp aoBO«o —b..o ™

c ,apHa»TO» l.A ™PeSP'°«", 'Eyr BUaaaTb Koae6aHHB
cos,HeHHa B BapHaKTa Mo^y^ g
luaqeHHii npHsnaKOB; /io=57.U—'

, -20,0-28,0 CM HHeKOTopbix ^ o6-beAHHeHHe 3thx
ZLaH npOBCpKH TOrO, HaCKOAbKO 3 ,,.,,, pTnHnanxHOrO OT-

COCyAOB BOAHH BapHaHT, g®3HUMH>> KOAeOaHHHMH 3Ha-
K.XOHeHHfl AJIH Bcex npH3HaK0B C«COMHHTeAbHbIMH» KO

7.re:r. rB=VaS^3pTt;So.7-y" aS 'afe
•aiOTCH 3a xpeMfl HCKAioHeHHHMH AaJKC B npcAe^ax .

8-31 8 cm). TaKHe xce peByAbxaxbi noAyqeHu ajih
Ir^nt H Ho H npyrHMH CAOBBMH, HCT COMHenHH BTOM, qxo, p.i3MepoB Hu W2, rt3, n. Apyi HaxoAaxcH a npeAe^ax

ncc anaqenHH nepeMCHHbix (,no, " ah ^ ^ f-
„„„ Ta-9rr unvt X+3a H sHMClOlUHHCH paBOpOC IIO-•aonvcTHMoro paaMaxa x±^cl hah xd=oo, n nm ^ h r

no-

jwjia SB M 0 Ha Xo B C. 10.
S7 Thm JKe. Ta6ji. III.

Eme pas o cxaHAaptax eMKOCTH aM^Jop... C. 166.
51
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kaaarejieH He npoTHBopeHUT saKony HopMa;ibHoro pacnpeAejieHHH
(npHJioH^. 1, Tagji. 4). HecKOJibKo 3a6eraH BnepeA, OTMeqv HTo'iiHa-
Mexpbi TyAOBa aM4)op cjieAyiomero sapHaHTa I THna (i-B)' ae nona-
AaioT BAonycTHMbiH AJiH BapHBHTa I-B pasMax SHaqeHHfl Toqao-TaK-
JKe, KaK a aaaqeaaH Dj npeAHAymero Bapaaaxa I-A. • " •" •

Bhahmo, mojkho CABAaTb BbiBOA, qxo AaHaaa BbiSopKa b 58 cn.
CyAOB OCaOBHOH ROJIJieKUHH H 79 COCyAOB H3 A0n0JIHHT6AbH0H 'kOA-
AeKUHH C0Aep>KaT OAaopoAayio Maccy asAeAHa, KOTopyio'AonycTaMo

lACAHTb B OTAeAbHbia BapaaHT I-B aamea KAaccHdjaKaiiaa*. ' • '
BMecie c tcm caia ^^aKx aaAHqaa raKoro paaiaaxa 3HaqeHHa,-nDH-

saaKOB HyA<AaeTCH b KaaoM-To oS-bHcaeaaa. Caopee Bcero ocaoBHAa
paqaaa aaKAraqaexcH b Maccosocxa npoaaBOACXBa Aaaaoro BHha
apu, Koxopbia BbinycKaAca, aaa 6yAex noKaaaao HH>ke, e-'-KDaua IV

Hno Kpaaaea Mepe ao Koaua III b. ao h. a. niapoKaa kpyr. aepa-
MaqecKHx MacxepoB, aaaaxbix b xaKOM opoaaBOAcxBe, a ecTecxBea-
aaa b cbhbh c sxhm paaaaua b hx npo(|)eccaoHaAbHoa '-noAroxoBKe
ecoMaeaao AOA>Kabi Shah BbiauBaxb aeKoxopbie oxKAoaeaHH- o?

yxBep>KAeaaoro sxaAoaa kbk b Aaaefiabix paaiaepax, xaa a" b ooo-
cpHAbBbix qacxHx. noKaaaxcAbHO a xo, qxo aMeaao aa xape- paccMax-
paaaeMoro aapaaaxa name Bcero BCxpeqaioxcH cabah nocneiuaocTH
B aaroxoBAeaaa: baoxoh npoMec rAHHbi, npaBOAHBaiaa aaorAa k pac-
CAoeaaio a B3Ayxaio cxbhok aaAeAan, aeKaqecxBeaaua aaro6, hbchm
Mexpaqaocxb a x. n. „ "clmm-

BpeMH BbiaycKa aMcjjop; axoro Bapaaaxa xopomo ycxaa-afiAHBaeT-
CH aa ocaoBaaaa kabhm aa, pyqaax a ropnax cocyaoB a xpoaoAoriiH
KOMnABKCOB, BKOXOpblX OHR aaHAeHbi. ApoHOAoraa

CaMaa Kpynaaa Bbigopaa aM^jop Bapaaaxa I-B npoacxoAHx
pacKonoK BAaaaa 6 a 7 noceAeaaa naacKoe-I a ^AHoaMeaio^o
MoraAbaaKa (65 3K3.) ^s. noAaBAHiomaa aacxb cocyAOB aeKAeSbie
ho hmbbxch Aeaaxb aM4)op c KAeftMaMa acxaaoMOB BaxaAAa.'CoKDa.'
xa, TepoAOxa, AnoAAoaaa, EaKAaAa, ConoAaa, AABKca'aApa a moho-

rpaMMoa (npaAoac 3, xaSa. 3). KpoMe xorpi JaM >|e

3a(|)aKcapoBaHo 6oAee coxaa KAeaMeabix aM4)opabix pyqeK," qxo'rio-
3B0AIM0 yxoqaaxb xpoaoAof'aio aeKoxopux xepcoaeccKax M;aracxpa".
tob. b ubaom no KOMOABKcy Maxepaaaa aM4)opbi aa sxoro naMaxaa-

52

IKO '̂ -27, 39,'41;-44, 46, 53—56, 58-61 65 137—139 ]aa ',Vn152, 153, 166-171, 173-176, 182V'183, 187-197, 199, 200, 231-240. ' •
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xa aaTHpyKDTCfi kohuom IV —nepBoft Tpexbio III b. ao h. a., b tom
aacJie, ecTecxBeHHO,— h KJieftMeHbie cocyAbi

B roHHapHbix MacxepcKHx, HCCJieAOBaBuiHxcH B. B. BopHCOBOH
• 50-x roAax b XepcoHece, odHapyxieno abb nojiHoro npo4)HJiH h bo-
ccMb (|)parMeHXHpoBaHHbix aMcjDop BapHaHxa I-B (npHAOHC. 2,
ra6;i. VI) Abxop pacKonoK Aaxnpyex Becb npOHSBOACTBeHHbiH kom-
tueKc KOHUOM III —nepBOH hoaobhhoh II B. AO H. 3.®'. Ho ee mhc-
aiiio, spracxepHH norH6AH bo BpeMa nepBHx cxoAKHOBeuHH Xepcoueca
CO cKH4)aMH, Koxopbie oua oxhochx k uauajiy II b. ao h. s. B Kauecx-
•c AonojiHHxejibHoro apryMeuxa hphboahxch Aaxa nepBUX aaxopoue-
HHfi B HCKponojie, nepeKpbiBaBuieM MacxepcKne — cepeAHua II b.
:o H. 3.

CepbesHbie BoapauceuHH npoxHB xaKoft AaxupoBKH MacxepcKHX
•.iKC BbicKasbiBajiHCb B jiHxepaxype62. Hexponojib ua 3xom Mecxe ua-
ncpimKa noHBHJicH ue pauee, hbm uepea uecKOJibKo AecaxHAexHH nocAe
rH6eAH npoHSBOACxBeHHoro KOMHAeKca. TpyAHo upeACxaBHXb opra-
HiiaauHK) KAaA6HUJ,a ua neAaBueM noAcapHme®^ KpoMe xoro, ceftuac
ToepAO ycxaHOBAeuo, uxo nepBbie CKHC^o-xepcoHeccKHe KOHtpAHKXH
liaMHHaiOXCH H6 B HaiaAB II B. AO H. 3., H AaJKB KB B KOHUB III, 3

• B ira-^iaAB III B. ao H. 3. 3xOX (})aKX aacflHKeHpOBaH HCCABAOBaHHHMH
' nOClBAHHX ABX Ha nOCBABHHHX XBpCOHBCCKOH XOpbl B CBBBpO-SanaA"

HOM. KpbiMy®^. o xpBBOJKHOH o6cxaHOBKB BOKpyx caMOxo PopoAa
lipnMO CBHAeXBAhCXByBX XOnorpa(J)HH KABAOB HBPBOH nOAOBHHbl III B.
10 H., 3.®®. Kohbhho, 3X0 hb sHauHx; Hxo MacxBpcKHB FHSnyx y caMbix
HCXDKOB KOHC|)AHKXa, XBOpBXHHBCKH' 3X0 MOXAO UpOHSOHXH H HOSAHBB.
CcHMac HMBIOXCH B03M0JKH0CXH yxoHHHXb Aaxy fhSbah npOH3BOACX-

53 me ra OB A. H. noanc h xopa... C. 132; Kau. B. H., MoHaxoB C. K).
.\M(j)dpbi sjijiUHHCTHqecKoro Xepcoueca... C. 90; Kau B. H. THno.norHH h xpoHO-
jorimecKaH KJiaccn(j)HKauHH... C. 101. TaSji. 11.

. . -5? no Karaaory jXs 28, 29, 154—159, 165, 172.
5' Bopucoea B. B. roHqapHbie MaciepcKHe XepcoHeca//CA. 1958. jYs 4.

C 144 CJI; Ee >k e. KepaMuqecKoe npoHSBOACTBo aHTUMHoro Xepcoueca (no mb-
TeptiaJiaM pacKonoK apracrepueB Kouua IV—11 bb. ao h. b.); AsTope^). ahc. ...
MHA. HCT. uayK. Jl., 1966. C. 16.

's^merAOB A H. PeueuaHa; Coo6iueHHn XepcoueccKoro Myaea, buh. IV...
C 175- Kau B H., MouaxoB C. K). HcxopuH h nepcneKTUBbi... C. 84.
" V3 jvi HXAHH B. 10. K uayqeuHK) xepcoueccKiix KepaMuqecKUx KAeHM//BflH.

^ 1979. No 2. C. 146.
5< IIIerAOB A. H. CeBepo-BanaAUbiu KpuM b auTHquyK) snoxy. Jl., 1978.

128.
55 p H.n e B Hq A. M. XpoHOAorua n, Tonorpacpua uaaAOB xepcoueccKUx Mouer

IV^H bb. AO II. 3, II HCKOTopbie Bonpocw-CKHiJio-xepcoHeccKHx BaaHMoOTHomeuiiftj /
KpaTKue reaiicbi AOKAaAOB k HayqHoii KoncjiepeHUHH cAuTHquue ropoAa CeBepuorj
IlpiiqepuoMopba ii BapuapcKm'i Miip». Jl., 1973. C. 11.
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Bei^oro KOMnjieKca. Xoth b caMHx neMax, KaK n3BecTHo, KjieHMeHbix-
aM$op He BCTpeqeno, b noMeijieHHH «A» nepBofl MacxepcKOH nafiaeHo-
;iBa ropjia aMcjjop BapHaHxa' I-B c KjieftMaMH HanoHa h PepoKceHa"
Ha pyqKax (no Kaxajiory J^o 155^ 157). rio uejioMy paay hobhx kom-"
njieKCOB 3TH aCTHHOMbI yBepeHHO AaTHpyiOTCH kohhom IV —caMHM'
Hana^OM III bb. ao h. 3.66. npaB^ia, h/>kho ynHibiBaTb. qTo-SMV
OTHOCHTCH K nepHOA^ (jjyHKnHOHHpOBaHHH, a HC THgejIH MactepcKHX*
OOTaKo cyAH no OTneTaM " mokho npeAno.naraTb, hto ohh neSS"

aM(j5op H3 neHH. BuejiGM CKjiaflbiBaercH BnenaTneEHe, qfd''
KepaMHqecKHe MacrepcKHe pacKonoK 1955-1957 rr. rH6HyT's nepBofi"nonoBHHe III b. ao h. 3.68, a'CKopee Bcero 6nmKe k cepSHHSoro"
CTOAeTHH. OS^eHCTopHHecKHe coo6paA<eHHH BnpHHUHne He npoTHBo""^

Xopomo H3BeS! HTO-B CAyqae BoeHHoro KOHcjsnHKfa b nepByro onepeAb CTpaAaeT-rbpoa-"
CKBH oKpyra, b tom HHcae xaKHe noKapoonacHbie npoHSBOACTBa' Bbl-"'

CKoeTAp''' ropoACKHe cxeHbi, kbk KepaMHaecKoe. MeTaAAyprHAe::
TpeTHH KpynHbiH KOMOAeKc xapbi Bapnanxa I-B ogHapyjKen b no--^

MemeHHHx 10 H14 ycaAbObi 25 na repaKAeHCKof^BL
8 SAaHHH, C KOXOpbIM CBH3aHbI HaXOAKH"cocyAOB , c. O. CxpjKeAeHKHft AaxHpoBaA II b. ao h. a. u-rn"-
nOCAy>KHAO OCHOBaHHeM AAH.B. B. BopHCOBOH OXHeCXH BCe aM6opbl -

n BB ITu " repaKAen, kKLuy^n?2:.u BB. AO H. 3.". C 3X0H AaXOH KOMHAeKCa COXAaCUXbCH HeAb3B no"
AByM npHHHHaM. Bo-nepBbix, SoAbinaH nacxb aMcjjop na ycaAbSe hbho»

MOMeHxy: Kor^
ufa ocxaBAeHo, ohh AaBHo yjKe Shah Sea pynek BenxnacxH ropA h HOKeK n aa HeHaAoSHocxbio ocxaBAenbi^^ CncvnBi--

xepnaAa ycaAbSbi II cxpoHxeAbHoro nepnoAa. Bo-Bxopux; ndcSeArtHe I'

" BoDHcnn^a " ^PO"o^orH.iecKaa iMaccHtjjiiKaana.., Ta6A. II " 'I ^nopHCOBa B. B. OTMexbi 0 pacKOBKa.x ronqapHbix MacxepcKHx'b Xeh*
Anvtio TYQ n.oTTo tia „ _r, .w ;

^'Bnnwrnno n U ' iw.«v.^,ri4^,in.aja.nyi... laOJI. 11. .

co.ec. ?.
'̂ e'/oHBapHue MacxepcKne XepcoHeca... C 144 cji. ' P.. -
BAH. I984."w/l° 0.^22^ '̂ aMc^op b3.n.nHHncxHqecK0M Xep'coHece'//I
AeuK^ft^^C Y Ony6AHKOBaHbI; Ĉxp we'̂ 'Phc. 85. • K pI Xepconeca TaapHqecKoro. CiiM^eponoBb, 196J. C. §5. "

70 u ' • .

1958.^^5 4^C,®160;"Ero_>?e. KAepu^.^ C."95,''99°^ XepcoHeca TaBpHHecKoro//CA. I„ - » ^ ivicjiDi... v..,. yo, yy.
B0 p Hc 0 Ba iB. B. KepaMHqecKiie KJieflMa
CxpwejieuKHfi C. <D. Kjxepu... C. ICQ."

•: i.
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,.,pa60TK. xpo„o.orHH xepco„ecc«„x K^M nosBOj.m oTHe™.
H=rorro3s:rK >" =.»s. (np--. 3.

oAHa Kpyn»a» KoxxeKuua aMjop
, pSnoK xypraHHOro KaK BMecTHaH-
tlinaTOpHH^^ B OCHOBHOM ^ KvpraHOB. riHTb aM '̂op HMe-
Ma .leTCKHX norpe6eimH Ha nep (p p TepoKpaxa HeBMCBHe-
„T KJicHMa KOTopue KJieflMHJiH Tapy b npeae^ax

npHTaHHB ApHCTOHOBa KOTopbie , ^ 3, tbSji. 3)^^
u,mia IV-nepBofl ®\^oHoiiorHio BapHaHTa I-B bhocht
, r;p;nr=iv B.

So^rw -
*oB CoTaAa 'A'J •5\
ICM. npHAOJK. 3,Ta6A. 3). KOHua IV —HaqaAa HI bb.^ao
- . HecKOAbKO aM4)op (Na 148) 8°, reporeHTa

. H 3 c HMenaMH MarHcxpaT P AI)®' FepoKcena (Ka 162)
Tv 149 Ha BTopofi pynxe MOHorpaMMa Al) . i p

. 1KcaH+a (K9 163) ».

•jsKaa B H. THnoaoraa P. xpaaaaoriiaecKM anac 34®""

" r S-sfr!»rr."r «=
n . _^ ^ii^liH1/ n11H H... TflCjI* TI•

la

ne

Ee

:e-.

95.

3,. M.. 1972. C. /I. H"c. u. .a-,

""Kau B. H. Taaoxoraa a
'=a«."J™ '3.r,Ka. 6,».

•WT"V.S%"o r-o ,1T7.I'.r. -e" aFc"ir%?rc»««\%rtF rr.
ii-r^pJS'E'otr •C" '»'>• ™
nafacHa Ha nocejiemiii ^ B H. TpaKOB ynoMHHaex siy aM(})opy KaK
;: " B pyKoHHCH CsoAa luai-c. • •
nafueHHyK) bOjibehh &Md)opbi ApeBHerpeMecKoro Xepcoaeca... C. 163. UlHipp

^''AxMepOB r. "iRfiQ ^ I- QO
ntraiHBa b"JioToapxHBe EXB^JN-^ ^^ ^ KepaMHHecKaH rapa Bocnopa... C. 99.

i„:r?°„p?|S:'S,?.=UKacaU»o ..px.™ "a"®.

.*oriiH

C. 108.
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80—70-mh roAaMH III b. ao h. a. cefiqac AaTHpyiorca KJiefi-Ma i
J],HocKypHAa, HMeiomHecH na pyHKax (bparMeHTHposaHHux cocyAOB
.Nb ISPS JMb 160 85 HJ^fo 161,86. , "j;: I ' •.

Eme TpH aMcj)opbi no KJieftMaM, coAepjKamiiM HMena MarncfpaToe
c OTBecTBaMH, AaTHpyKDTCJi 70—60-mh roAaMH III b. ao h-.- a. (npn-
AOA<. 3, TaSji. 3). 3to aMcjjopbi c KAenMaiwn KoryTHa ApHCTOHDBa
(Xo 48) 8'', IlpHTaHHa ApHcxoHOBa (JVb 145) 88, repoKpaxa H'eBMeHne-
Ba (JNfo 66) 89. . : - ..

BoAee nosAHHe KjieflMeHue cocyAbi HasecxHbi b eAUHHHHbix" aKaeM-
BAHpax. K KOHuy III B. AO H. a. npeAnoAOKHxeAbHo mokho oxHecxli
cocyA H3 Oabbhh (J^9 35) c xpyAHonnxaeMbiM kachmom Marricxpiaxa
JlHocKypHAa OeoAopoBa na oahoh h MOHorpaMMoii OA—Ha'Apyron
pynKe®®. ropAo c kachmom Hcxpoiia AnoAAOHiiAOBa (J^s 146) hs pAc-
KonaHHOH K. K. KocmoiUKo-BaAioKHUHMeM o5>KHraxeiibnoiV nenH
1900 roAa®' Aaxnpyex Becb-npoH3BOAcxBeHHbift KOMOAeKc'30—lO.rrr/
III B. AO H. a. K xoMy A<e BpeMCHH cAeAyex oxnocnxb aM4)opy'h3 "no-'
ceAeHHH MacAHHbi c KAeHMOM CHMaH ^iaMaxpneBa (JV9 244).- Tnno-
AornnecKH onenb 6AH3Koe, ho AaxHpyromeecfl necKOAbKo 6ojiee no3;f-
HHM BpeMeneM — kohuom III b. ao h. a. — KAefiMo KcenoKAa-Ahoa-
AOBa cxoHx Ha aM(})ope JMb 140(npHAo>K. 3, xaSA. 3). • ' • .

HMeexcfl eme necKOAbKo, cocyAOB c nenHxaeMbiMH KAeflMaMH,®.8„
OAHaKO Hex HHKaKHX COMHeHHH, HXO XpOHOAOFHHeCKH OHH OXHOCHXCb'
K KOHuy IV — III bb. AO h.-a. •

8^ A XMe p o B p. B. AMcjjopbi ApeBiierpeqecKoro XepcoHeca... C. iBB." — —
88 r p a Ko B B. H. 3Hr;iH(j)imecKiie KJieflMa Ha rop^ax HCKOTopux m^ihhh-

CTHiecKHX ocxpoAOHHbix anKjjopy/Tjj. PHM. 1926. Bbin. 1. C. 198. Ta6A.- II,.-S;.
BopHcoBa B. B. KepaMHiecKHe KAeflMa... C. 110. . . • •-

88 Panee xpanHJiacb b OAM, hhb. 72842.
XpaHHTCB B /iHenponexpoBCKOM Myaee. BecnacnopxHa.
yxepHHa. IllHcpp HeraxHBa B (})OToapxHBe FaB Ws 7433. Cm,;^ Axmbs

poB P. B. Aincpopbi ApeBHerpeHecKoro Xepconeca... C. 163. Piic. 3; Bee.cx H.--B..
KepaMHHecKaa xapa Bocnopa... C. 99. Ha pncyHKe H. B. Beecx HaoCpajKena co-'
BepmeHHO Apyraa aMcjiopa. . ... «

88 HaflAena b 1982 r. Cm.; F a b p h a 0 b A. B., Ill k a p 6 a h A. CkhS^T
CKHii Kypran y c. KpbiAOBica b KpbiMy//CA. 1985. Xb 2. C. 236 ca. "PhC. 2-M-.- •
KAeiiMa ox oahofo mxaMna cxoHX Ha ofieux pyHxax aMipopM. Hokb axo .ynHKaAbi.,
Hoe HBAeHHe b xepcoiieccKofl KepaMimecKoii annrpacjjHKe. '' ..

8 BoccxaHOBAeHiie CAeAano' rip nocpeAcxBCHHOH npopiicoBKe, bo3mo>kho, Mto
HxeHiie He coBceM eepnoe. OAHaiio cocxaa AereHAU, koahhccxbo cxpoic, "(JippMa' h'
X. n. npnaHaKH ne ocxaBAaiox coMHeHHil b xom, hxo KAefiMO He MOJKex 6bixb Danee
KOHua III B. AO h. 3. •

p^c ^ ®P°® P- B. AM(})opbi ApeBHerpeqecKoro XepcoHeca... C,'̂ 166 'cji.,
88 Kau B. H. BHeiUHHH xdproBAH... JI. 413. Piic. 8; BopucoBa B R'

KepaMHMecKHe KAeiiMa... C. 110. : : '• ~
88 HanpHMep, JiTs 32 (AByxcxpoHHoe KAeHMO-|-MOHorpaMMa), 141 txpexcxoou ^

Hoe KAeHMo-bMOHorpaMMa) h ap- Cm. npnAOJK. 3, xafiA. 3
66 - :
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Ba-

' " V'""encTaBJiBeT ^ 3 reMH-
.JJalS Vp ccaaSVa "??rffoTpaTHr„»» c""pea«v™MSa ai» 4'oa (W.^.^TaS „3"o°c7MeHau.HM A—m jy

. BapHamoM 3TH awJiopH x p ^BepxHefl aacTB ("'-^u'jH.i

.inHbi HIlaHCKoe ^ „ HaflAeHO eme 4 aM(})opbi ( <00 j-^g mc-
,..• •„ o?„a

- Tbipex cocyAax , „j,jio>k. 3, Ta6A. 4). _cob, tab nafiAeHbi
^ •• „ MQHorpaMMa "A ^ j^^ron h xpoHO-

-- He—
••• fa™HpeAS KO,ma 'V - "AP»oh_ xp™ „a6a,oae„H» oxHec^^^^, aaioWH Ha ocHoae expaxjrp^Vp^, „3_K0Mn«eHca "y^^^^aTHpOBaTb
:' l«li|-3^ar^ur\.^rH"r(H;H:o.K. 3, xaa. 4,. TaXH..

Be.noB r fl. "toph 1 g_2. >Ke.
Kaex r95"c°23i P«- H r„„,Bp,B,. a.c,.peK,«... C. 149. P.K. 6 »'•
,K.pa"»cS»;. ;,P- r®. KaaP" "rSro"'•.P«S».»«>'

97CTp«e''i®"'^"" „o rapuiHHO BbinoJineHbi
08 06Mepbi cocyAOB „.pocK0ft o6jt., o6Mepbi cAcaaHU

A- VcT,T»'m • '• " nx.aeacKOH o6a., o6Mepbi cAcaaHU
'W" P H OTieT o pacKonitax b OAbBiiaa "•- -' 70—71 CM.; •B eBii b. . ^ BueuJHHH ToproBAH...

U B BpauiiiHCKHM J*ls g o Ns 201 cm.; Kau a.i lOei r. C. 60. Pac. ^gg,
57



oSpaaoM, ecTb ocHOBanHH npeflnojiaraTb, qxo npoHSBO/iCTBo aMd)c5p
BapnaHTa I-B Haqajiocb oAHOBpeMCHHo c BapnaHTOM I-B hjih HecKOJib-
Ko nosHte B KOHue IV b. ao h. a. h kbk mhhhmym npoAOJi^cajiocb-flo
cepeAHHbi III B. AO H. 3. ;; "

B ^BapHaHT I-F bouiao Bcero 2 aM4)opbi, h3 kotopbix oahb
c KAeHMOM AAM02I0N (rocyAapcTBeHHbiH) HaHAena C. O. CxpAte^
AeuKHM B norpeSeHHH jSTs 13 nosAHeaHXHAHoro MOXHAbHHKa noA CeBa-
cxonoAeM (ATs 76) ' Bxopaa —qacxHHHo (|)parMeHxHpoBaHHaH —-"od-
HapysceHa Ha noceAeHHH «qaHKa» b 1969 r. (JMb 77). Ox ocxaAbHbix
BapHaHxoB I xHna xepconeccKoft xapw sxh cocyAu oxAHqaioxcH 'Mr.
HHMaAbHbiMH pasMepaMH (No, Di, Hi, Ho, d) npn xex we npHMepno
nponopuHAx (npHAow. 1; npHAOAc 2, xa6A. XII). BepoHXHaa Mepa
eMKocxH —8 XOHHHKOB HAH 2 rcMHreKxa (8, 75 a) '02 •

'̂ aHKHHCKHH cocyA AaTHpyexcH xoAbKO no cxpaxnrpa4)HH h oqeHt
UJHpOKO — III II bB. AO H. 3. CoxpaHHACH OH HAOXO, HKpOMB .BHa-
HHxeAbHOH AaKyHbi BxyAOBe y Herd nex pyqeK h BepxHeft qacxH ropA£f
TAC MOXAO 6bIXb KABHMO. - •'

C aM(})0p0H Afs 76 AOAO o6cxohx unaqe. HecMoxpn na xo ' mxo
ooHapywena ona b norpeSenHH III—IV bb. h. 3., ee npHnaAAewHocxb
K 3nOXe 3AAHHH3Ma COMHeHHH He BblBblBaex. 06 3X0M CBH4eTeABCTj
Byex KaK ^opMa cocyAa, xaK h KAeftMO. HeAasHo xaxoe we KAeiiMo
BcxpeqeHo b conexanHH c acxHHOMHbiM KAeflMOM PepoKceHa na oa'hom
H3 xepcoHeccKHx cocyAOB '00, qxo ,'n03B0AHex ero oxnecxH k nepBofi
HexBepxH III B. AO h. 3. '04. Jlo HOcxynAeHHH HOBbix HaxoAOK BapnaHx

xa6A^4y^°° ° orpaHHqHBaxb 3xhm BpeMeneM (npHAow. ;3,
BMecxe c xbm xpe6yexcH oS'bacHHXb (|)aKx cxoAb AAHxeAbHoro xpa-

HeHHH cocyAa ao xoro, KaK oh nonaA b MoxHAy III —IV bb. h.- 3.
BbicKaaano xpH npeAooAoweHHH. Ilo nepBOMy aM(})opa mofab AOA'rbe

B AOMe B KaqecxBe ceMeflHofi pcahkbhh'os;
• Mi^xahh, ccbiAaHCb Ha naxoAKH b A(j)HHax khahkob c anaiAb"raqnoH HaAOHCbio —rpa(j)(J)HXH, npeAnoAaraex, qxo aMc})opa MoxAa

Obixb npeAHaaHaqena aah odmecxBeHHoro noAHomeHHa 'o®. CorAacjixb-
CH C 3XHMH THHOXeaaMH XpyAHO. BpjIA AH MOWHO HpeACXaBHXb, qxo

g .Tr™g'ri43.'°'' «»»"" c. K). eb. p.? 0c™,„pi.,-Sg
MHV poo o/cTaHAapTax eMKOcm.. TaSa. III. " ' - '

1979. 2 C 155 ca ^ic 3 ^epcoHeccKiix KepaMHnecKHx KAeHM//BI],H:
'0* k a u. B. H. THnojiopHH
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TiKOH npeflMBT aHTHnnoro mHpnoTpe6a, KaK aM(})opa, Mor nHTb —
•ecTb BeKOB xpaHHTbCH B KaKOM-j]H6o ceMeftcTBe. B Gbiry KepaMHKa,
4a>Ke OMeHb Aoporaa, peAKo cayjkht fioAee HecKOAbKHX AecHTHAexHH.
A ecAH 6bi aM^Jopa npeAHasHaMajiacb aah noAHomeHHH onpcAeAeH-
•oMy AHuy, TO jaKan naAnHCb CKopee Bcero HaHocHAacb KpacKofi,
Mil npouapanbiBaJiacb, xax Ha khjimkc H3 A(})hh, a ne oTTHCKHBa-
.lacb Ha cocyAe ao o6>KHra.

IBojiee BepoHTHo xperbe oSbacHeHHe, BbicKaaanHoe B. B. BopHco-
•«H(, iipeAnoAOKHBUieH, MTo AaHHaa aM({)opa, KaK h HSBecTHbie b A4)h-
Hax Mcpiibio roryAbi c iiaAiiiici.io «rocyA.'iprTiic"mii.iii», jiDJiMJiacb '-jt.'i-
•lOHOM AJ15I iiaroTOBJienHH xapbi sToro BViAaTaKiie sTaAOiibi H3bc-
iTllbl'lIO IIHCbMeilllbIM H apxeOAOrH'ieCKHM HCTOHHHKaM KaK AAH aM-
<})op (Ath, XI, 784), TaK h ajih Apyrofl KepaMHMecKofl npoAyKUHH
B A(j)Hiiax OHH xpaHHAHCb B cneuHaAb.HOM rocyAapcTBeHHOM xpanH-
•THiue — Tojioce, npH pacKonKax KOToporo 6biAo o6HapyjKeHo ao 70%
Bcex HSBeCTHblX STaAOHHblX H3AeAHH'°®. Mo>KHO HpeAHOAaraTb, HTO

, raKbe xpaHHJiHLue cymecxBOBajio h b Xepconece. HivieHHO b hbm aM-
(})Opa MOraa npOAe>KaTb CTOAB AAHTCAbHblH cpoK.

BTOPOH THH XEPCOHECCKHX AM4>0P

no rpa(J)y KAaccH4)HKauHH k neMy oiHeceHH 23 cocyAa hs ochobhoh
-KOAJicKUHH (JMb 78—96, 228, 229, 247, 248). Eme 21 aM4)opa H3 ao-

nOAHHXeJlbHOH KOAJieKUHH BKAIOHeHbl BO II XHH Ha OCHOBaHHH KOM-
naeKca npH3HaK0B. Jl-an Bceft BwSopKH xHnooSpaayiomHMH hbjihioxch
c.XQAyiomHe npnaiiaKH — cooxnoujeiiHH jiHHeflnbix paaMepoB:
HilHo — oKOJio 0,45, Di/T/o—oKOJio 0,47, //s/Oi — okoao 0,58—0,66,
a, KpoMe xoro, AHaMCxp ycxbH, a6cojiK)XHbie aHaweHHH Koxoporo ko-
Ae6AK)xcH OKOAO 6,5—7,5 CM (npHAOJK. 1; npHAOjK. 2, xaOA. XIII,
XIV)..

AM4)opbi Bxoporo xHna Mopcj^oAorHnecKH ne CBHaaHU c npcAbiAy-
UUHM XHHOM xapbl H OXAHHaiOXCH OXHOCHXeAbHO OOAbUIOH BUCOXOH
nepxHCH nacxH, b aOcoAioxHbix noKaaaxeAHX npHMepno paBHoii BHyx-

. peHHCMy AHaMCxpy xyaoBa {Hi= D\). npo4)HjiHpoBKa HHA<HeH nacxH
xyjioBa y sxoro xHna xapu BunoAHena ne b bhac c4)epOHAa, kbk
y XHna I, a b (j)opMe yceaeHHoro Konyca, hxo CKopee Bcero c6AH>Kaex
BXOpOH XHH xapbl C III XHHOM (npHAOHi. 2, xa6A. XV).

B 0 p II c 0 Ba B. B. KepaMHwecKHe KAeiiMa... C. 110.
r a Hfl y Ke BH1 B. <1>. CTpoHxeabHbie KepaMHqecKHe MarepHaAbi Bocno-

pa//HrAHMK. 1934. Bbin. 104. C. 259; 3eecT H. B. PacKonKn repMOHaccbi//
KCHHMK. 1955. .Ns 58. C. 117. Phc. 49—4.

.'°s Lang M., Crosby M. Weights, Measures and Tokens//The Athenian
Agora. 1964. Vol. 10. P. 41.
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CocyAU BToporo THna —3to caMwe Me^iKHe ofipaauu xepconec-
CKHx aM(})op aJiJiHHHCTHtiecKoro BpeMeHH. Bee ohh aHroSnpoBaHbL ao-

H3BeCTH0 KJICHMeHblX 3K3eMn;iHpOB. no PHAY npH3«a-

Ta (II-a" Pac'iJieneH na rpn caMocTOBTeAbUbix BapHaH-'
AM(|)opbi BapHanfa II-A xapaKTepHayicTca vcTOHiiHBbiM'-eojie-

TaHHeM cABAyiomHx npH3HaK0B - AHHBHHbix pa3MepoB; H—ok6jio^ CM, /^o —okoao 46 CM, £),_okoao 20 CM, //, —OKOJIO 21 Cm'
(npHAoxf. l; npHjio>K. 2, ra6ji. XIII). npeAixoAa^

racMan Mepa cmkocth — 4 xoHiiHKa hah 1 rcMHreKT (4,37 AHxpa) 3'".
OAaBAHK)iuee 6oa^hhctbo aM(|)op sToro sapHaHxa hpohcxOahx'

3 AByx KOMnAeKCOB. CaMaa KpynHan napxHH cocyAOB oSHapyjKeHa'
B roHHai^bix MacxepcKHx Xepconeca, HccAeAOBaHHbix B. B. BopH- •

noAHbiH HAH noHXH noAHbiH npofi{^b:-
oio\ ' ' ' AByx COXpaHHAHCb BepXHHe HaCTH (J^o.^207212), ox ocxaAbHbix (^9 208-210, 217, 218, 220) -xoAbkb ••ha^h
c HacxbK) ropAa hah oahh ropAa. KAeHMCHbix 3K3eMnAHpoB-'Hex
UnyeAHKOBaHbl COCyAbI XOAbKO HacxHHHO "2. - •

Eme II aM(|)op HaHACHo b KOMOACKcax 3AaHHH y.6 Hy.7-noce- •
AeHHH naHCKoe-I, b xom HHCAe Hexbipe ueAue hah apxeoAOPHHecKn
ueAbie (J^9 87, 89, 90, 92, 247,-248) "3. Ha xpex h3 hhx HMeiofcH
KABHMa acxHHOMOB BaxHAAbi, CopoAHH H TepaKAeH, HexBepxoe.KAeft-
MO HCHHXaeMO. • •

npoHcxpAHx H3 pacKoooK XepcoHBca H ero

Tole i 219,: 250) -4,xaK>Ke HaftAenbi na B?c '
(No h! 9? ropoAHiue BHsajWHH :, , 205, 206, 216) . Ha hhx naxb cocyaob hmciox KAefiMa

1" • Eme pas o cTaHAapxax... TaPA. III.
Bonu^ DB HacToamee epeMa b (jjoHAax rX3 OTcyrcTByeT *

Ee wp K-pp^o. roHMapHue MacrepcKHe XepcoHeca... C. 148- Piie-,fi-
n KAeflMa... C. 104. Phc. 2. . » 1°'

BMfbopa 92. Cm.; Kau B H MnHaYnnP-t?^

S pa" ^«p'°"^ca....-C. 100. PHC.%_2f'm 0„" x0CTaHAaprax cmkocth... C. 163. Piic. 1—2. , V

3eecT ApeBHerpeaeoKoro Xepconeca... C. 169 Phc-y-Kabph!. C 95 Ph^T'̂ 'c a C. 99; c'x p«eAeuK„.i C?'J.'
Jstria. Bucurest'i 1957 P 209 Fi^k Importul amforelor stampilate laMa... C. 104 (B palL R R Rn?) = ^ ®̂ KepawHaecKHe kach-
CH HMH Mflxniia ^ BopucoBpji (c. 105) HenpaBHJibHo BoccTaHaBJineaPT
KnayaeHH Tss" P„?'4"" "i 219); M„xahhT S"B. KD^M„.xAHHa He coBceM Toaeio ^JKYTLKON bpaSoxe
PHC.'9;Va''rfa?a'ch''e V.' lm"ptTuT TM7Ffn«° C- 168... 170.•lecKaa rapa Bocnopa... C. 99 100- CaAbHHKOR A r KepawH-
gg ^ ^aAbHHKOB A. P. HtorH HOAeBUX Acsyie,
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.\aracTpaTOB ApxaKApa, AnoaaoHBa, AH™6Ho„a .. fliiocKypHAa. Ha
mtiAM •nMfhnne CTOHT peiKOe KJ16HM0 2jivl IIIVUIN.

XpoHOJiornfl BapHaHTa II-A na ocHOBaHHH
• inR RHflCHfleTCa flOCTaTOMHO TOHHO. KoHUOM IV B. AO H. 3. AaTHpy
BTCH KAeftMa acTHHOMOB ApxaHApa HBaTHAAbi, B npeACAax nepBOM
TpeTH m ^ArH. P.-Bce ocTaAbHbie KAeflMa c HNienaMH MarncTpa-•rAioAAOHTH, AHTHSHOHa, TepaKAeA flHOCKypHA^ L„Aoi 3
K TAMV A<e BPeMeHH othochtch KAewMO 2KTTIKUIN (npHAO>K. o,

^taCA 5) KepaiAHqecKHe KOMnAeKCbi ycaAbSbi Ke 25 Ha FepaKAeH-
CKOM n se H roHHapHbix MacxepcKHX Moryr pacuiHpHTb BpeMcaHbie
p^MKH caMoe eoAbmee ao cepeAHHbi. Ill b. ao h. s. Tbkhm o6pa30M,
SHnycK.aToro BHAa xapw cAeAyex orpaHHHHXb BpeMeneM ox KOHua IV
'̂ °.npH^?ceM^eAHH00°^^ aM4)op- Bapnanxa II-A mom<ho nonu-
xaxbcfl npocABAHXh ero paaBHxne. ^^"TpaAbHbiM no rpajy KAacc^
chHKauHH AAA Bcero BapHanxa ABAHexca cocyA -Ns 92, KoxopuH ox
AHHaexcA pAAOM cBoeoSpaaiibix <iepx\ B ero npocjiHAiipoBKe nex npKO
BbioajKeHHoft yxAOBaxocxH, cBoflcxBeHHofl ocxaAbHbiM oSpaauaM, oco-
6eHHO aaMexna iiAaoiiocxb ahhhh b iipocj^HAnpoBKe nAen n TyAOBa
(noHAOK. 2, xa6A. XIV). AM(})opa HMeex pcAKyio aah xepconeccKOH

••xaobi HOJKKV noBXopniomyio cJjopMy nojKeK repaKAewcKHX cocyAOB
•' rSjibS 2 xaSA. XXIV), HcBoeoSpasHyio pynKy c npopeaannbiM
- no BcSv ee Aahhc >KeAo6KOM. yMHXbiBaH noAowenne sxoh aM(})opbi na"^^aSrH Aaxy KoinAOKca, xac ona HaHAeHa'>^ mo>kho npeAnoAO-
• qxo Snaa aM({)opa ABAHexcn ojxmn h3 caMbix pannHX bsxom

raoT^Hxe S CBoeofipasHe, bo3MO>kho, ABAHexcn cAeAcxBHCM 4)opMO-
•^BSpqecxBa noSc^ a^ih Bcero cocyAa h ero npocJ^HAbHHXSef B ocnoBHbix AexaAAX xanan npo(t)HAHpoBKa, bhahmo, 6biAa

. . rpHBHana HnoBTopHA^cb MHorne AecnxHAexHH, a npo<})HAH pynKH h
"°^AM(boTbi'̂ °B"^rH"arx''a" h"b"^ ox npeAbiAyiUHX 6oAee

• npHsScxbiMH nponopuMHMH aa cnex MenbUieH bhcoxh HH>KHeH nac-XH H CAeAOBaxeAbHo, oSLueH bucoxh (npHAOH<. 1, xa6A. 8). KpoMe
xoro AAH HHX xapaKxepna 6oAee ne BCxpenaiomaACH bo II xnne hojk-

• Ka ocijopegepnofi (j)opMbi c o6biqHbiM aah sxoro xnna nceAoSKOM
(npHAOK. 2, xa6A. XXII, ho>kkh Nq 54, 67).

-,.To.gaHHa y c. nHBfleHHoe//MACn. 1966 Run 5. C. 196. P^'^°P̂ °-
tlSy^eJerir ?949. luppl. VIII.

v'f Tiino.noriiB ii xpoHOJioririecKaH KflaccH4)HKamifl... Ta6ji. II.
• "7 Kau B. h'., MonaxoB C. KD. AMcjiopbi 3.nJimincTiniecKoro Xepconeca...

• C 101. li 1
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T ? O ^ coDYAa, o6a HafiAeHbi Ha nocejieHHHnaHCKoe-I (npHjioH<. 2, ra6ji. XIV, JVb 93, 94). Ha pvMKe OAHoro'Hs
HHx HMeercH AByxcrpoHHoe acTHHOMHoe KJieftMo, fab hmh MarHCTpa-ra
BoccTaHOBHTb He yAaeTCH. OAHaKo no mhophm npJanaKaM coxrannB'

JiereHAbi KACHMa h o6meH Aaxe KOMnAeKcoB o6e "aivi-Jopbi He Moryx 6biTb-AaTHpOBaHbi nosAHee nepBofl xpexH III: b
AO H. 3. (npHAOJK. 3, xaSA. 6). ' '

npH3HaKH H PHA KOCBeHHblX COOSpaJKeHHH *h£-

IlT'nTn.r'-''" « ^"'J'opa ^9 92 BapHa^a
1 reMHrLxa '̂?! npouecc noHCKa ^jopinu aah xapbi eMKocxbio okoao
B BaoHaHxe 11 A ® KOHeHHOM cnexe BonAOTHACH
Lu!^ TaKHe npoueccbi 6biAH xapaKxepHbi h aah jipynnxPepaKAeH, tab b nepBoft noAOBHHe III b. ao h a '

™ ^npo;:
npeAcxaBAeH, B Bbi6opKe nHXbio cocyAaMH''H3pacKonoK Xep^coHeca (J\r9 95, 96) '2°, noceAeHHH HaHCKoe-I (JVo 228'

^^y), H oahoh SecnacnopxHOH aM^jopoft (X9 223) "21. Ha oAnofl ui

Hoft CAeAbI POCHHCH KOHUeHTpHHeCKHMH OOAGCaMH Kpac-hoh KpacKOH (npHAOK. 2, xaSA. XIV).
HMeiOT xapaKxepHoe aah II xHna KOHycoBHAHoe xyAOBo-

SnT7«r'°P°'°' y npH6AH3HTeAbH0 panen
AltojirSru^i" cooTHouieHHH AHHeHHbix paaMepoB..'

C,-okoTo m H.-okoJo 38 cm
7TO 44^?^ ' ^1—okoao 18 CM, //a—OKOAO 10 CM, //— O'KO-CM (npHAox. 1, Ta6A. 9). OaKTHnecKH sth cocvabi hbahiotch

SToZL''«""'" "P"""™ I'-A. ""O -ero „p„ coTaHeKTS?
S-mLp n* T "PonopuHOHaAbHo yMeHbuieHbi noHTH Bce AH-
rKrHAH^l^T^bsTraip^ ^^P^ bmkocxh-3 xoft-:
nepSTx^p^exb >paHHueH BapnaHxa II-B HBAHeTCH;
HHfl nancKoro I Hq ^"PO'AeAHeMaH no Aaxe KOMnAeicca aAa-^
TOAbKn XepCOHeCCKHX HaXOAOK KOCBCHHO AaxHpyeVcH'TOAbKo aM(})opa H3 AOMa AnoAAOHHH. CpeAH nponero MaxepHaAa tS'

C. ioO^
™„icEo"ro .«1.op refeVoPHEr»r//firS8TB^^^^ "

120 A ^ . .

lO. AM(})opbi SAAHHHCTHqecKoro XepcOHeca!

THB B(^OTOap\PHBe° rx3 ^®PcoHeca... C. 167. HeraV
C0Hece//Tp. r3. 1962. T. 7. C 153 3A.iinHHCTHqecKHH aom b-Xepd ^

CKaa'aprB^noprrgg.' '̂ y3ee. Cm.. Seecx H. B. KepaMH,e--
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•afiAeH MepHbiH cocyA c KjieHMOM;Ano;ijio(})aHa FepoHAOBaMarH-
crpaTypy KOToporo ceflnac othocht ko BTopoft ^leTBepxH II b. ao

3. Bhahmo noKa cjicAyer AonycKaxb, mto BbinycK ain^op BapHan-
ra II-B npoAO-nacajicH He Menee CTOJiexHH. Bo3moh<ho, stot bha xapu
npiimeji na cMeny BapHanxy II-A.

TPETHH THn XEPCOHECCKHX AM<J>OP

ilo HeABBHera BpeMSHH 3XH COCyAbl ShJIH HSBeCXHU B eAHHHHHblX
ikaeMnjiHpax. 3a MHorne xoabi GuAo onySjiHKOBano Bcero ABe aM^Jo-
pu c KJieHMaMH PepoAoxa h Cohojihh (JMb 100, 101) Ecjih 6bi ne
K.iefiMa, 3XH cocyAH HaBepHHKa 6bi;iH aaiHCJieHbi b o6LUHpHyio Kaxe-
ropmo aM(})op HeonpeAeJieHHbix uenxpoB.

B Hacxofimee BpeMH HSBecxHo eme 8 cocyAOB paanoft cxeneHU
coxpaHHOcxH. AM(J)opa c kjichmom AjieKcanApa na oahoh pyiKe h
MiMidrpaMMoft na Apyroft (JVs 97) o6Hapy>KeHa b (JjOHAax ^nenpo-
iiexpoBCKoro Myaea. Oahh cocyA (JMe 98) npoHcxoAHx Ha pacKonoK
WaflkHHCKoro HeKponojia, ropjio Bxoporo (Xs 246) — c ropoAHma
TapnaHHH. Eme iiHXb aMcj)op (JVb 99, 102, 103, 224, 225) naftAeHbi
iipii pacKonKax aAaHHH y.6 h y.7 nocejieHHH OaHCKoe-I. Ha pywKe

'oAHOPo Ha HHX BCxpeneHo KjieiiMo "Kpaxona (npHAow. 2, xaSA. XV;
iipHJiOK. 3, xa6,a. 7). .. •

3xox XHH xepconeccKOH xapbi xapaKxepnayexcH cxporo KOHHie-
CKoft (jjopMOH xyjiOBa npH anaHHxejibHOH Bbicoxe ropjia h Bepxaefi
sacxH; B uejiOM. Hi o6bi4Ho cocxaBJinex 6o,fiee no,noBHHbi r,ny6HHbi —
//,/Ho = 0,49—0,59. BnyxpeHKHH AnaMexp xyjioBa Ko.n[e6jiexcH okoao
27 CM, rAyfiHHa — okojio 56—59 cm (npHJiojK. 1, xaSji. 10, 11). 3a-
CeraH snepeA, c.aeAyex oxmcxhtb h yAHBHxejibHoe hocxohhcxbo b (|)op-
Me bchuob — Bce ohh CBoeodpaanoH xpaneuHCBHAHOH 4)opMbi (npn-
.i6x<. 3, xa6ji. 7). j

Ho pHAy npnaiiaKOB b xpexbCM xnne xapbi mojkho BbiAejiHxb abb
napnaHxa.

BapnaHx III-A BKJiioqaex aM4)0pbi 97—99 h 224, aah koto-
pux xapaKxepHbi cjieAyioiuHe agcojiioxHbie paaMcpbi h hx cooxHome-
iihh: Hi —okojio 33 cm, H3 —okojio 27 cm, H3/D1 —okojio 1,00.

B e Ji 0 B
K a u B. H.,

•r. 105 CJI.
: Kau B. H. TunojiornH h xpoHOJioFHBecKaa KJiaccHcjiHKauHH... TaSji II

'7' M03oJI e BcKHH B. H. CKHtlicKHe norpe6eHHH y c. Haropnoe 6jih3
r. OpAWoKHKHAse na AHenponeTpoBiAHHe//CKii(j)CKHe ApeeHOCTH. Khcb 1973
0. 228 CA. Phc. 34, 35; BopHcoBa B. B. KepaMH'ieoKiie KAefiMa.. ' C 102*

l.a; OiiaiiKO H. A. Ahthbhuh iiMnopT... C. 13. 92. Ta6A. XLV'
B. KepaMimecKHC KACHMa... C. 102. Phc. l,a, '

Piic.
Bp p irc 0 Ba

r. A, SaanHHcxmiecKiift aom
MoHaxoB C. 10. AMcjiopw

B.

.f- I,:

t

B XepcoHece...
sjiaiiHHCTH'iecKoro

C. 153 cji.;
XepcoHeca...

136;
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y aMcj^p BapHaHTa III-B BepxHHH nactb h ropjio MeHbiiiefl'
BbicoTbi: //i —oKojio 29 cm, Hs —okojio 23 cm, //a/fi —okojio 0,88.

peAnojiaracMaH CTaHAapTHaa Mepa cmkocth—8 xohhhkob amh! '
2 reMHrcKTa (8,74 jiHrpa).

PiMciomHecH Ha aM4)opax KJieflMa acxHHOMOB paHnefl rpynriu'Aa- "
THpyiOTCH KOHUOM IV—HCpBOH TpCTblO III BB. AO H. 3. (npHJI0>I<.v3, "
TaOji. 7). XpoHOAorHH KOMHAeKcoB, TAe HaflAenbi cocyAbi,'He npexH-
BOPCHHT 3T0H AaTC. B03M0>KH0, HTO npOH3BOACTBO aM(l)Op TpeXberO
THna npoAOA>KaAOCb ao cepeAHHbi III b. ao h. s., ho bpha ^"CnosA-

METBEPTblH THO XEPCOHECCKHX AM<l>OP

Hsbcctch CAHHCTBeHHUH UeAblH cocyA (.Nb 104) c HoceAeHHA-nifl-
CKoe-1, y KOToporo HOH<Ka ObiAa OTfiHTa b apobhocth hbho npeAHaMe-
pexiHo (npHAOjK. I, xaOA. 12; npHAOJK. 2, xagA. XVI). KACHMa na neM

xepcoHcccKoe npoHcxoKAeHHe, cyAH no xapaKxepnoMy-coc-
xasy xAHHu, coMHCHHii He Bbi3biBaex.

BepexeHoo6^3HaH $opMa aM4)opbi ne hmccx anaAorHH b xepco-
HeccKOH xape no oxnocHxeAbHoft BeAHnnHe ropAa h BcpxHeft nacxH
3X0X cocyA cSAHAtaexcH c BapnanxoM III-A, oAHaKo nponne nporiop-
UHH HAHHeHHbie^paaMCpbl HHAHBHAyaAbHbl (npHAOH<. 1).

MnHpHiecKHH saMcp odteua h anaAHa AHHefiHbix paaMepo'B'nb-
BeponxHyio Mepy Sko-

HaxoAKa He Aaex ocHOBaHHH yaepeHHo roBopH-xb o-cy-

^nJ.ua^n^r.""" ocoSoro ™na, h nepBonanaAbHo onHcannbiH cocyA
nf ® aM(j)Op HHAHBHAyaAbHOH (f)OpMbl HAH B'yCAOe-HaoAHpoBaHHbix. OAHaKo HeAaBHo B (|)OHAax KepneH-

^oro Myaen 6biAa BbinBAena anaAorHAHaH GecnacnopxHaa aMcbop'a '
nnHfvA Ty >Ke c})opMy h oneHb 6AH3KHe paaMepbj.
RHonTn CpaBHeHHK) CaM(})OpOH JVfo 104 y 3X0H HeCKOAbKO fioAbmajiBbicoxa HHjKHeH nacxH (npHAO>K. 1; xa6A. 12). ;;

vr.., BbinycKa aM^jop nexBepxoro xnna onpeAeAaexcn AaxffHKOMMCKca noceaeHH, DaHcKoe-I - Koaeu IV-nepaa, TpeTk 1116™

njiTbm THn xepcohecckhx am«i>op

Kan HqexBepxbiH, sxox xhh xepcoHeccKofl xapbi BbmeAnexcn noen
nOAO>KHXeAbHO Ha OCHOBaHHH BCefO ABVX Haxnnn/ ^
HoAHoft 4)parMeHXHp0BaHH0H aM-(j)op (npHAOJK 2 xaSA XVlTA„4,„pa Wa ,06 (Bap„a„T vAjf iaKSr„a "oce/elaH
64

BoAb-

si.Ki..: ,' V .
'riTiP-

in



. I

M 1-

kT7.

•oA KacTejib b CeBepo-SanaAHOM KpbiMy b KyjibxypHbix oTJio^e-
mHX, flaTHpyioiuHxcH He paaee nepsoH xpsTH II b. ao h. a. •

•CDCyA HMCeX OCHOBHbie paSMCpbl, 6jIH3KHe K BapHaHXy I-B (no, L)\,
rf), HB xo JKe BpeMH coBepmeHHO Hnyio 4)opMy. Ycjiobho ee mojkho
•aaaaxb 6HK0HHHecK0H, nocKOJibKy aM4)opa HMeex oneHb noKaxbie

-Mean, noMxH pasHbie BHCOxe ropjia (//i = 27 cm, 7/3= 16 cm). Coox-
•ouiekHe Di//-/o = 0,52, mxo 6.aH3Ko k anajiorHHUoMy 3HaHeHHio ajih
•apiianxa I-A. BecbMa cBoeo6pa3Hbi y axoft aM^opbi h npocJ)HJibHHe

iacxH. Ho>KKa ne hmccx yxo.niii,eHHH h nanoMHHaex cHHoncKHC, a bch-
^MK y'njiomeH h oneHb cAa6o Bbipa>KeH (npHjioxi. 2, xafiA. XXV, 6S;
i»6ji.XX, 131).

XIjih aM(|)opbi J^9 107 (sapHaHX V-B?) xapaKxepna xa >Ke npo(pH-
.mpoBKa ropjia h njiena, oAHaKo ona HMcex necKOJibKo 6oJibuiHH AHa-
Kcrp xyjioaa (Z)i = 34,6 cm) npH MeHbiueft Bbicoxe ropjia. HaftAena
ona B kepaMimecKoft MacxepcKofl M? 1 b Xepconece 11 AaxHpyexcji
•pHA JiH no3AHee cepeAHHW III b. ao h. a.

SaMcp (paKXHuecKOH cmkocxh nepBoft aM4)opbi aha sHaHCHHe
'• 19,5'JiHxpa, Hxo cooxBexcTByex cxanAapxHoft Mepe b 4 rcMnreKxa
'(17,51 JiHxpa). AM4)opa Xs 107, bhahmo, hmcjib Oojibuiyio cMKOcxb,

MOHvEx Obixb b 5 reMHreKxoB.
:. JIocxaxoHHO HaAe>KHO ycxanoBHXb xpoHOJiorHio xapu V xnna yAa-

' CTCJi xoAbKO B A3AbHeHUJeM. CeHHac >Ke MOX<Ho KOHCxaxHpoBaxb ee
-'np6H3BOACXBO ox CepeAHHbl III B. AO H. 3. AO nepBOH XpeXH, MOJKeX
••6bixb nojioBHHbi II B. AO H. 3. YqaxbiBaH coanaAeHHe cxanAapxaux
"iiep aMcbopbi Ns 106 a aapaaaxa I-B, Moacao npeAnojioacaxb, axo
•cocyAbi Vxana cMeaajia b Koaue III—aaaajie II bb. ao a. 3. Bapaaax
l-B, c KoxopuM nepBoe BpeMH oaa cocymecxBOBajia.

AIW4>0Pbl HHAHBHAyAJIbHOH <I>OPMbI (HSOJlHPOBAHHblE)

TpaeJ) KaaccHcl)HKauHH noaaaaji aajiaaae b paccMaxpaBaeMoa bh-
Oopae aexbipex asojiapoBaaaMx cocyAOB c aaAHBHAyaJibauM aaOopoM
npaaaaKOB (J^Ts 108—111). Eme abe ^parMeaxapoBaaabie Bepxaae
MacxH aM(i)op aeaaBecxaoa noaa noAaoft 4)opMbi (JVb 112, 113) bkaio-
MCHbi B 3Ty ycjioBHyK) rpynny npeAnojiojKHTCJibHo.

AM4)opa Ws 108 ogaapyaceaa aa nooeAeaHH^ «HaHKa» b 1965 r.,
K HHCJiy X6pC0H6CCKHX 0THCCGH3 TIO X3p3KTCpH0H rJIHH6 C BKJIK)^6HH-
HMII H3BGCTH51K3 H nHpOKCCH3, CocyA H660JlbllIHX p33M6pOB. BbIC0T3
44 CM, TAyOaaa — 36,3 cm, AaaMexp xyAOBa —21 cm, Bbicoxa Bcpx-
iicil Jiacxa — 18 cm (npHAOJK. 1, xaSA. 14j npHAoat. 2, xaSA. XVI).'

"'25'lUeraoB A. H. PacKonKii ii paaBCAKii b CeDepo-SanaflHOM KpuMyZ/AO
.sa tQSi M.. 1984. C. 346.

. ^ SaKaa 916 65
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no 3THM pasMepaM oh 6jiH>Ke scero ctoht k BapHaHTV II-B -flo Vn
SX'oMa"™™''" « BHX cooT^oJJZ\" HasSX
HHHern nfiTiiPr ' TyjioBa 3T0H aM(})opbi He HMeerHHHero o6mero c KOHycoBHAHoft (J)opMOH xyjioBa II THoa 3necK..nDKTi
BHpaH<eHHaH nH(j)OHAHdCTb, npOHBAHIOmaHCH B HJiaBHOH OKDVrAOH
npo4)HXHpoBKe Bcero Kopnyca/KOTopbia saBepmaeicB """hb ;

"B yMIIHeHHOM CTBOBB. BCHeUAOBOAbHO oSblHHOH KAIOBOBHAHOH (bopMbI (nOHJIOHt 3 TsfijI Avr •Jopa pecxaBpHpoBana h noTOMy^^HaMepH^i^
B56aS Moh^L"^ n SHaneHHe ooahofo oSxpeMa 'I
Lh 4 M cxaHAapxHyio Mepy b 1reMHreKx'.

H ^ paSHHHa MeJKAy HOAHOH feMKO- -
'̂ P '̂̂ BOA.araeMOH Mepbi cahhjkom BeAnka'•nnsi' "MHX OCHOBaBBfi ySKOS BBTHpOBKH a«$opbI HB HMbItCB ObhSio

TaXHe 4.OPMB, BBHua hhokkb, aaa ISyaer noLsaHO Hare aBaSra'
aM(l>0pH0M np0H3B0ACTBe HaHPoxee paHHKMH 11 mSK-

T„Lf cepeAHHbi III B. AO B aAM^Jopa JVb 109 no cbohm KpoxoxHbiM pasMepaiw coBepmeHHO'vhh
KaAbHa BnpaKTHKe aMtJjopHoro npoHSBOACxBa 3LHHHc?HHSro-Sn? '
oZVylZ'ZTJjTr''^ - BBBBO rpe^sn^?;®cKA.ene HeKponoAH KepKHHHXHflbi'ss."

irrpraL^irrj/r
'IT'ZT.Z (-PXHH„xc„oea)

Hmof ° "BBecTHaKOM, OAHaito o6«»r 6ha He oaeHr"aB£IS"
Za AeTaAB '' .TZ""""" "BHeTCa.. yi»60BUT„a eS
Korna hI fitrTex npHcyxcxByex xoAHenaH paKyiuKa, nero m-

Hn « Baex B xecxe cxaHAapxHbix xepconeccKHx cocvaob
14 ^ xp^yAOBa -
ronira'-^ 7 / ' ' B^>icoxa, BepXHefl nacxH — 12 cm Bbicoxa
HaH eMKnZ(npHAO>K. I, xaSA. 14; npHAOJK. 2, xaSA. XVI) noA
VHHKaAKHn IT IT (1,094 AHxpa). OopMa 3xoro cocyAa xaKKe
?OD^n wpnt ^ xepcoHeccKOH xapHOH npOAyKUHH. UHAHHAPHtiecMP
qHBflPTP ° ^ BCHuy, xyAOBo mapoBHAHoe saKanthb^S ZTpcofecSTaMToP cr„M«
B ceaeBBB „„„

MHXAHH B. 10,, BhOIOKOrAT^A
eM B_ HeKponoAe KepKHHHTHAbi//HaceAeHHe h ' Rvm J;!'n nepeKppiTHr,
Hamew spu. KHee, 1983. C. 38, 42. Phc. 7-^6 KpuMa b nepsbie seKg,
66
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riOHTH BCe npH3HaKH 3T0H aM$OpbI HaCTOAbKO. CBOeo6pa3HbI, HTO
ofiljeAHHHTb ee C KaKHMH-JlHfio H3BeCTHbIMH THnaMIl Tapbl HOT HHKa-
KOH B03M0>i{H0CTH. TojIbKO 4>0pMa HOKKH c6AH>KaeT 66 C aMCjjOpOH
.\9,106 nHTOrO THna, KOTOpUH 51BA5I6TC5J CaMbIM n03AHHM B X6pC0H6-
ce. y^HTblBaH 3T0 o6CTOHT6JIbCTBO H AaTHpOBKy K0MnJI6KCa, B KOTO-
pOM OHa dblJia HaflACHa, MOKHO npBAnOAOKHTb, HTO AaHHUft 3K36M-
tuiap Bbinym6H h6 paHe6 Ha^iaAa — c6p6AHHbi II b. ao h. 3., mo>!<6t
fiUTb B H66oAblUOH C6pHH AAH KaKHX-TO OCOdblX U,6A6H. H6Ab3H HC-
K.flOHHTb H 66 K6pKHHHTCK06 npOHCXO>i{AeHH6.

AM4)opa J^2 110 o6Hapyx<6Ha b Kyprane KaparaAcyamx bm6ct6
c aM(J)opoH Afo 7 rpynnbi l-A-2 c KOTopoft oHa ombkb 6jimKa KaK
no. nponopuHHM, xaK h no KaM6CTB6HHbiM npnanaKaM: hachthmbh co-
craB rAHHbi, y g66hx 0TcyTCTBy6T anrod n Ap. OAHaKo 3thx npHsna-
KOB H6A0CTaT0MH0 AA5I OTH6C6HH51 K I THny COCyAOB. OnpeACABHHyiO
OCTOpOKHOCTb 3aCTaBAa6T OpOaBAnTb H 6AHHimH0CTb TaKOH HaXGA"
KII, nXG, BG3MG5KHG, odBaeHflGTCH GAHGH H3 nOnblTGK c{)GpMGTBGpHe-
CTBa (npHAG>K. 1, radA. 14; npHAoxc, 2, xadA. XVI).

noAnaa 6MKGCTb cGcyAa 6,5 AHxpa, hxg, bhahmg, cGoxBexcxByox
»t6p6 B 5 XGHHHKGB (5,47 AHXpa)'. IIg GXHOUIGHHIO K aM(|)Gp6 JVs 7
9.T0.dyAex BnexBopo MOHbinaH M6pa gmkgcxh.
„ KaK H doAbiiia5i aM4)Gpa, AanHbin cocyA AaxiipyoxcH axopoft hgao-

BllHOH IV B. AO H. 3., BG3MG>KHG XGAbKG Xp6Xb6H n6XB6pXbIG CX0A6-
THH. • .

"AM(|)Gpa JMb 111 HaHACHa B. H. Mg3ga6bckhm b Kyprane JMb 11
y: cl-Haropnoe b JlnenpGnexpoBCKGn odAacxn jj oxnecena k xepco-
iiecGKoft npoAyKUHH, bhahmg, na GcnoBanHH cxoAcxBa fahhu. CyA5i
no GHHcaHHiG, (|)GXGrpa(j)HH, nepxeJKy h npHBeAennbiM pasMepaM, h,
iiecMGxpH na oxcyxcxBHe anaAorHH,' ee xepcGneccKGe npGHcxG>KAeHHe
BBGAHe AOnyCXHMG.

AMCjjOpa HM66X HenpGnGpUHGHaAbHG lUHpOKOe xyAOBG {Di =
= 25,4 cm), npn aedGAbuiGH Bbicoxe (45 cm) h xAydHHe (43 cm). Ilo
C00XHGUJ6HHIG AHHeHHblX pa3M6pGB GHa dAH>Ke BCCFO K KpynHHM aM-
(j)opaM rpynnbi I-A-1, xoxh h .ne odBeAHnHexcH c hhmh (npnAont. 1,
xadA. 14; npHAOJK. 2, xadA. XVI).

AnaAHs napaMcxpoB noaBGAnex npeAnoAaraxb, hxg cxanAapxnaH
Mcpa 6MKGCXI1 3X0X0 CGCyAH paBHa 7 XGHHHKaM (7,66 AHXpa).

- B o Cp HHc KHH A. AoKJiaa o AeiicTBHflx HMnepaTopcKOH apxeojiorHie-
cKoii KOMiiccHii 33 1888 roA//OAK aa 1882—^1888 rr. CFIS., 1891. C. CCIII —
CCCXXXIV; J1 anno-flanHJieBCKHfl A., MajibmOepr B. flpeBHOcTH KDjk-
Hoft PoccHH. Kypraii KaparaAeyauix//MAP. 1894. Bun. 13. C. 10, 41; Beecx H. B.
K Bonpoey. o OocnopcKHx aM^opax... C. 459. Phc. 2. H. B. Seecx npHBeAenu ne-
TO'mbie pasMepu aMcJjopu.

.'2? M o 3 o Ji e Bc K H ii B. H. Ckh^ckhb norpeSeHHH... C. 207. Phc 17
17. 19. • 5
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Tomho ASTHpoBaTb aM(|3opy Tpy^^Ho. Bhahmo, BpeMH ee BbinyQjca
npHMepHo cooTBexcTByex Aaxe xepcoHeccKoft aMcfjopu J^f9 100 xpex^er'
ro xHna c K,aeHMOM FepoAoxa Ha pynKe hb axoro >Ke Kyprana (nep-
Ban xpexb III B. AO H. 3.). ^

AM(J)opbi 112, no AouitXH Ao' nac a cH.nbHo (j)parMeHXHpoBaH-
HOM BHAe ox OAHOH COXpaHHAaci BepxHHH Hacxb C OAHOH pyHKOii.
H HOKKa, ox ApyrOH XOAbKO BeHeib c HaCXbK) OAHOH pyiKH, — HHane"
ObiAo 6bi ocHoaaHHe BbiACAHXb HOBbiH BapnaHx xapbi. OoKa A<e pe-"
30HH0 OrpaUHHHXbCH BKAIOHeHHeM HX B Xpynny HBOAHpOBaHHblX.

ocyAbi xapaKxepHsyioxcH CBoeoSpasHbiM nafiopoM npHsHaKoS..
pH HeBHaHHXCAbHOM AHaMCXpC ycXbH (OKOAO 6 CM) AHaMCXp XyAOBB

BecbMa coAHAHbifi (£>1 = OKOAO 22 cm), Bucoxa aepxHeft nacxH 17 cm,
Bbicoxa ropAa okoao 10 cm (npHAOJK. 1, xaSA. 14). Ilo ahhhh Hail-'
ooAbiuero AHaMcxpa hmccxch nexbipe KOHuenxpHHecKHe noAocu Kpac--
HOH KpaCKOH. PyHKH yHAOIAeHHOH (J)OpMbI, KaK y KyaiUHHOB, HOH<Ka
cxaHAapxHH oSbiHHOH AJiH xepcoHeccKOH xapbi ocxpopeOepHOH Aop- •
Mbi, KOxopaH BcxpenaexcH ao cepcAUHbi III b. ao h. a. Benubi hmciOx
KAiOBooopasHyK) HxpaneuHCBHAHyK) npo(J)HAHpoBKy, xapaKxepnyio aaa "
xoro JKC BPCMCHH (npHAo>K. 2, xbOa. VIII). PAHHa HanoMHHaex repa-.
KACHCKyio, OAHaKo, KaK noKasbiaaex npocMOxp o6pa3UOB, ckoaoxhx.
c xepcoaeccKHx kachm, AocxaxoHHa-nacxo Bcxpeqaexca h b xepconec-
CKHX HBACAHAX. ^

BecbMa BepoHXHo, hxo b MaccoBOM KepaMHHecKOM MaxepHavie
(i)parMeHXbi sxhx aM^op BcxpenaAHCb h panee, OAHaKo no ynAoiuen-'
HOH pyHKc, y3K0My ropAy, xohkhm cxenKaM c ocxaxKaMU pacKpacKk"
ohh BcpoHXHee Bcero aanocHAHCb ,b Kaxeropnio KyarnHHOB. OoAHaH'
npo4)HAHpoBKa cocyAOB, xAySHHa, Bbicoxa HcxaHAapx cmkocxh noKa-
He peKOHcxpynpyKDxcH.^BpeMH BunycKa aphhux oSpaaAoa xapbi onpe-"

° AaxOH KOMHAeKCa .naHCKOe-I, FAC OHH HaHACHblr^-KOHeu IV — nepaaa xpexb III bb. ao.h. a. •- -F

nPO<l>HJlbHbIE MACTH XEPCOHECCKHX AM<l)OP

CHTinnnHHuf Du 6hah HOAOAceHU rpaiJiHiecKH aadlHK-
nav Tavr!" ^ HOJKKH Ha UCAblX H4'parMeHXHpoBaHHbix aMifio'-OxSopa KOAACKUHH nOBBOAHCX BblHBHXb COHe-

BCHUOB H HOWPK aMiJiop 0 OnpeAeACKHblMH XHnaMH
Lpa BuOopKa BeHAOB, homhmo xoro, ObiAa AonoAHeaa -

mo LxHotroxcrn''̂ paaAHHHux MyaefiHux co6paHH{i, Koxopbie xopo-
Hbl J KaKoTv nufin K-^efiM, XOXH HHC MOXyx 6bIXb OXHCCe- •
CXOMV HArnnl; 3, xa6A. 9). Bcero no npo-'cxoMy aAropHXMy b cooxBexcxBHH c onncaHHon MexoAHKoTgHAo KAac-"
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CH(J)HUHpOBaHO 155 BCHUOB H 76.HO>KeK (npHJIO>K. 2, Ta6jl. XVIII —
XXV).

A-aJi npoBepKH nocipoeHKbix THnojiorHiecKHx cxeM npo4)HjibHbix
sacxeH Sbijia npHBjieneHa KOJiJieKu,HH b cocTaBe 744 oGjiomkob bch-
noB H 87 HOJKeK xepcoHeccKHx .aM4)op h3 3p.aHHH JSfo 6 nocejieHHH
IlaHCKoe-I '29. 3to nosBOJiiuio CKoppcKTHpoBaTb THnojiormo c tobkh
apeHHH paciipocTpaiieiiHocTH $opM ajih 0Tpe3Ka BpeMenn c KOHua
IV no nepnyio rpeib III bb. ao h. a.

Fpacj) KJiaccH(})HKau,HH BenuHKOB xepcoiieccKHx aMcpop (cm.
pile. 2) n03B0JIfleT AOCTaTOIHO yBepeHHO BblACJlHTb B ABHHOH Bbl-
fiopKe TpH THna BCHIKKOB, Ka>KAbIH H3 KOTOpblX CaMOCTOHTeJieH H
iies^HCHM^OT ApyrHx, XOTH H coAepjKHT nepcxoAHbie 4)opMbi.

Jlepebiu Tun (KAtoeoodpasHbie eeHi{bt). K HCMy oTHeceHo 58 npo-
(npHJio>it. 2. raSji. XVIII; npHjiojK. 3, Ta6ji. 11), ajih KOTopW

xapaKxepHa oSpaSoTKa HapyjKHoft noBepxHocTH c HaKjionoM Hapy-
^y> npHMCM naiue^Bcero BepxHBH wacxb npo^iHJiH hjih AOMHHHpyex,
HJiH paBHa HH>KHeii qacxH. Oiienb Bacxo npHcyxcxByex rpeSeiuoK Ha'

.BepxHefi iioBe|)xiiocxii seima c Biiyxpeiiiieii cxoponbi, hjih no och, ho
HHKOxAa He Bcxpenaexcn iia HapyjKiieu cxopone BepxHeii noBepxHo'cxii.
B ApyrHx cjiynaHx BepxHHH noBepxHocxb Benua oiJiopMjiena b bhao
ViyrH OKpyA<HOCXH hah rOpHSOHTaAbHOH nAomaAKH.
• • Hame Bcero ofipaSoxKa HHH<HeH noBepxHocxn (nepexoA ox yxoA-
meHHH BBHua k cxenKe ropAa) o^iopMAHAacb b bhab AyrH OKpyncHo-
"cxii. B xo JKe BpeMH HHorAa BcxpenaAHCb BeHuu «HaBHcaiomHe», y ko-
TOpblX 3T0T nGp6X0/l OCyiUGCTBJIGH HO/I, OpHMblM HJIH OCTpbIM VFJIOM
(jYq 19, 22, 33, 38, 85, 98 h Ap.)HMeioxcH ofipaauu (JVs 38, 43, 89,
101), BHAHMO, CO CAyiiafiHblMH HCKa>KeHHHMH 4)0pMbr.

BapnauHH enyxpH xHna aoboabho aiianHxeAbUbi. IlpocAeJKHBaex-
CH paaSpoc bchhob no paaMepabiM noKaaaxeAHM. Hmbioxch ohbhb
KpynHbIB 3K36MnAHpbI (JVb 7, 17, 77, 84) CpeaKO BbipajKBHHOH kaiobo-
BHAHOCXblO. ilOBOAbHO MHOXO BBHUOB ynAOIAeHHOH (})OpMbI (JSTs 20, 25,
57, 63, 64, 101 HAp.). HaBBcxHo AOCxaxoHHOB koahmccxbo npoMBKV-
xoHHbix nepexoAHbix cpopM (JSfs 19,52).

KAroBooSpasHbie BBHUbi BcxpenaioxcH xoabko Ha aMcJiopax BapnaH-
xoB I-A, I-B, II-A (npHAOjK. 3, xa6A. 1-5). CyAH no xoMy, hxo hc-
KAiOHHXBAbHo 3XH BBHUbi HpHcyxcxByiox Ha aMcbopax 1 H 2 roynn
BapHanxa I-A (xpBXba HBXBBpxb IV b. ao h. 3.), b hbaom I xHn bch-
HOB CABAyBT CHHXaXb HailGOABe paUHHM (BBHAbl JV" 1—3 5 HA? )

- '29 MaccoBbiH ^iparMeHTHpoBaHHHH aMcbopHbiii MareDHajT
B1973-1980 rr. KaMepaJibHoii rpynnofl TapxaHKyTCKOfl sKcnejnmHH Bee
Taxbi no AamioH naTeropnn KepaMtmecKorP MaTepiiajia 6buin nocnRannTPn,,,^ ^
MHpOBaHbi B. A. BepeTeiiHHKOBbjM. npeABapnTejibHQ cyM-
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B%\\BT?e™e7» I?rB'to'„"''3TBB'„' r'"-cymecTBOBaHHe (npHjiojK. 3. Tagji: I'l xagJ! I) "PeKpamaer "cBoe

•iS==E==55-S^
BcsOTHOCHTCJlbHO K THFISM COOVnoR rauttlt T t^it

r»»u"?M BB^o"/"" (n!,T;o7,TTa"r"or"" " '"To
aTTTlSfTinuu r\rrtc THna, B TOM tiHC-He 90 HaBHCaiOUiHX. 3t'h ofiftfTM.
ee'ycjIOBHO xpn°^ (jipaBMeHTOB, npOHCXOABT KaK MHHHMyM OT.eHsrr;aTT.\\'srrra:TBtTSmaT-oT"'
(CM. pT pH iTroScTyyoTTi

Taoji. XIX). HhKHHH nOBepXHOCTb, KaK HV I THna Luimn -
JiHjiacb paaHGogpaaHo — b BHae nvpH rWb qo r« BeHuoB, o^qpM-

rrEii? '=• ™oSpS ?,'Ti
I THna (JNfo npo^ie^niaeT^cH Bann-HHe "

Ha aMc})opax BapnaHTOB
Ta il-A'(Wb 59 62 65^"67—6^rnn°na^ aMcj)opax BapHaalocyaBB„B<x, ^™''c„SBe?caBl;il"T=-"p:TrprrT„T'-

^eHHe aHroL. ^ 3"«HOMHoro KaeHMeHun, noHB-'

no X?vTraTr»TArB"\"rBeT7r2:^Ty\rr"'B coacTaHBH ate c KjieiiMaMH btf. bbhubT nnxx / " =• AO H. s..noBAHee axopofl bobobbhh III b. ao. «.T. ZllJi^TrT.'
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^3 KOJiJieKUHH KepaMHKH, o6Hapy>KeHHOH BBAaHHH Ke 6 noce^e-
•ttn naHCKoe-I (kohcu IV —nepsaa xperb HI b. ao h. 3-). npo«cxo-
lHt"314 o6;iomkob BajiHKOo6pa3Hbix bchuob npHMepno ot 57
•O UeJIUX XepCOHeCCKHX aM(j)Op. HoBblX P^^HOBHAHOCTeH bbhuob
II tnna b btoh Bbi6opKe He BCTpeHeHO, oAHaKO ecTb bchuh oojiee
vn.iomeHHbie (lUHpHHoft 10-11 mm), hmbiotch o6pa3Ubi o6HMHoro
ofiiHKa HO c peSpoM Ha BHyxpeHHeH noBepxHOCTH (THna JN" 1^^),
°a cix CHAbHoro oxrHSa Benua napyoKy. BcxpeneHbi npo4)HAH c ne-
fioAbUlHM yCXynOM HHJKB yxOAUlBHHH.

.B UBAOM KOJlABKUHH H3 3AaHHH 6 AJIH CBOBXO BpBMBHH AaBX HpH-
VepHO XO >KB KOAHMBCXBBHHOB CO.OXHOUIBHHB HpO^jHABH BBHUOB 1 H
II THHOB, HTO II nama Bbi6opKa.

fpeTUu Tun (Tpanei^ueeudHbie eent^u). K HBMy oxhbcbho IbcpopM^,
na Koxopbix xapaxxepna o6pa6oxKa bbpxhbh h Hapyxnoil Qokoboh
'.IOBBPXHOCTBH B BHAe HAOmaAOK 6AH3KO K FOpHBOHXaAH HAH BBpXH-
KaAii. Hh>khhh noBBpxHOCXb BBHua (nepexoA ox yxoAmeHHH k
cxeHKB ropAa) hohxh BoerAa mbxko BbiAeABHa (npHAOHC. 2,
Ta6A. XX).

' riDBAnoAOJKiixBAbHo MOJKHo BbiAeAHXb ABa BapHaHxa npoipHABH
3Toro xHna. Hah nepBoro xHHHHHa o6pa6oxKa napyxHOH ^noBepxHO-
CTH c HaKAOHOM BHyxpb CXOpHBOHXaAbHOH HAH HaKAOHHOH HAOmaA"
•K0ir(JM2 71,72, 129, 136 HAp.)•

••'flAfl Bxoporo Bapnanxa xapaKxepna o6pa6oxKa HapyxcHOH noBBpx-,.oc7h BBMrBepTHKajlbHoa'̂ HHHH (N. 78, 81, 104 HAP.)
, qauiB Bcero Benubi III xnna BCxpeaaioxeH na aMiJiopax Bapnanxa

ll-A HIII xnna, npuHBM na cocyAax nocABAHBro xHna Apyrne bbhuu
HBHaBBCxHH. HapBAKa OHH 6biBaK)X Ha aM(j)opax BapnaHXOB I-B,
HV xnna (npHAooK. 3, xaSA. 3, 5, 7).

ilOAaBAHIOmaH Macxb BBHUOB HI XHOa Ha OCHOBaHHH o6iubh xpo-
. llOA'orHH XHHOB COCyAOB H HO KABHMaM AaXHpyBXCH B HpBAeAaX KOH-

ua IV —CBpBAHHbl III B. AO H. 3.. (npHAO>K. 3, XBOa. 10, 11). JlHUIb
' BBHeu 104 (b coHBxaHHH c KABiiMOM Chmbh napcpBHOKAOBa) H

BBHBU K9 131 (aM(|jopa V XHna) AOA>KHbi 6bixb oxHBceHbi K nepBOH
TpeXH II B. AO H. 3. Ox npOUHX BBHUOB III XHUa OHH OXAH-
MaiOXCH CHAbHOH yUAOUieHHOCXblO, X. e. BblAeAHIOXCH H MOpiJlOAOrH-

'MBCKH.

' BblSopKa B 76 HO>KBK XepCOHBCCKHX aM^iop, KAaccHciiHUHpo-
BauHaa no npocioMy aAropnxMy, nouasaAa hbahuhb uexupex xnnoB
npodiHAeH (cm. puc. 3). HepsbiH h BxopoH xnnbi hmbiox cAaOo bh-
paxtBHuyio CBH3b Apyr c ApyroM, xpexHu h hbxbbpxhh caMocxoH-
TBAbHbl.

ncpBbiu TU/i (ocTpope6epHbie hookku). Ho rpaijiy KAaccH^iHKauHH
-K 3X0My xHny othbcbh 31 o6pa3eu. Bee ohh oxAHuaioxcH peaxo bh-
•paXiBHHblM yXOAUFBHHBM CXapaKTBpHblM poOpOM HO AHHHH HanSOAb-
• uiero AHaMBxpa (npHAOJK. 2, xa6A. XXI, XXII). GSuuho yroA nepe-
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jiOMa Ha peSpe 6jih30k hjih MeHbuie 90°. BnyTpH THna CBH3b MOK^y
00-faeKTaMH npoHBJiHercH na cpeAHCM'ypoBne (5—6 npHanakoB
H3 8 B03M0>KHbIx) , HTO oS^HCHHeTCH SoJIblHHM pa3H006pa3HeM c})OpM.. '
B o6iu,eM >Ke njiane BHyTpn THna Moh<ho HaMexHXb abb ocuoBHbie ,
paaHOBHAHocxn: ho>kkh c njiaBHbiM nepexoAOM ox cxBOJia k yxo.niii.e-''
HHK) HOIKKH (JV" 1, 3, 6, 12, 57 H Ap.) H HOJKKH C pe3KHM HepBXOAOM-
K yxojimBHHK) noA npHMbiM HAH ocxpibiM yxAOM (JMb 13, 14, 36, 63 h -
Ap.). B HBpBOM CAynaB BepxHHH H hhjkhhh nacxH yxoALUBHHH npij:.;'
MBpHO paBHbl, BO BXOpOM — AOMHHHpyeX HH>KHHH HaCXb. ilZ

HoHCKH I XHna H3BBCXHbI B OCHOBHOM Ha aM(|)OpaX BapnaHXOB"
1-A, I-B H II-B (13, 13 H 2 CAyHaH cooxbbxcxbbhho) . ripHHBM 'iAia''"
aM(j)op 1 H 2 rpynn Bapnanxa I-A H3bbcxbh HCKAiOHHxeAbHo AaHHbifi/"
XHH (npHAO>K. 3, Xa6A. 1, 12). nOCABAHBe HOaBOAHBX CMHXaXb ocxpo—
peOepHblB HO>KKH CaMbIM paHHHM XHHOM AAH XBpCOHBCCKOH Xapbl;-
HanOoABB hobahhb jkb oGpaaubi BexpenaioxeH na coeyAax Bapnanxa ,
I-B, HO H OHH HB BblXOAHX 3a CBpBAHHy III B. AO H. 3. (opHAOlK. 3, -
xaSA. 12, xa6A. I). CKAaAbiBaexcH BHBnaxABHHB. qxo aah hobahhx ho-
HiBK I xHoa xapaKxepna Bxopan paanoBHAHoexb npocjiHAH — tab ao- '
MHHHpyeX HHHtHHH HBCXb yX0AIU,BHHH (JMb 13, 14, 36, 40 H Ap.).

Hb 87 HO>KBK XepCOHBCCKHX aM(})0p H3 3AaHHH JVb 6 HOCBABHHJl
riaHCKOB-I K I xHny yBBpenno mojkho oxhbbxh 42 o6pa3U,a. Hobhb'
BapnaUHH npO^lHABH HB o6HapyjKBHbi. •

Bropou TUn (eaAUKoodpaaubie hooicku). PaccMoxpeHHan BuOopKa
AaeX B COOXBBXCXBHH C rpacjjOM KAaCCH(|)HKaUHH 28 xaKHx o6pa3UOB. .
OHH xopomo BblABAHIOXCH HO O^lOpMABHHOH B BHAB BBAHKa 60KOBOH '
HOBBpXHOCXH yxOAIU,eHHH. IlBpBXOA O'T xyAOBa K yxOAUlBHHIO MO>KBX--
6bixb HAasHbiM (JMb 10, 35, 37 h Ap.), b bhab HeOoAbiuoH rpaHH''
(JVo 19, 38), HAH c ycxynoM — hoa npHMbiM yxAOM (JVb 21, 32, 41 h^J
Ap.). yrAyOABHHB Ha HOAOIUBB MOJKBX 6bIXb KOHyCOBHAHOH, HaiHB'—
BHAHOH (J)OpMbI, nacxo C >KBAyABM B HBHXpe.

Bnyxpn xnna npocABiKHBaBxcH xBenaH CBH3b MB>KAy oOxjBKxaMH
Ha ypoBHB 7—8 o6uihx npHanaKOB H3 8 bobmojkhhx (cm. piic. -S);--'

BblHBAHBXCH HBCOMHBHHaH XHOOAOrHHBCKaH CBH3b BXOpOXO XHHa"'"
HOJKBK C nepBblM XHHOM. Ha HBKOXOp'blX HOlKKaX (JMb 5, 10, 59, 73V--
COHBXaHDXCH HpHBHaKH 060HX XHOOB. ;3x0 XapaKXBpHByBX HB XOAbKO'
npBBMCXBBHHOCXb OAHOXO THHa OX ApytOXO, HO H HOBBOAHBX yCXaHO-
BHXb HHJKHKDIO XpOHOAOXHIBCKyiO XpaHHUy HOHBABHHH HOHtBK II XH-
na. Bhahmo oahobpbmbhho ohh ^opMnpyioxcH Ha cocyAax xpexbefl,
rpynnbi Bapnanxa I-A n Bapnanxa 1-B b kohub IV b. ao h. s. XI,o cb--
pBAHHbl III B. AO H. 3. OHH COCyuiBCXByiOX CHOlKKaMH I XHoa, a n03A-
HBB nOAHOCXbK) XOCHOACXByiOX B aM^OpHOM npOH3BOACXBB XepcoHBca...
Oahobpbmbhho BaAHKooSpaanbiB ho>kkh BcxpenaioxcH na aMAopax"
BapnanxoB I-B, I-P (npnAont. 3, xaSA. 2—4, 12).

B MaccoBOM MaxBpnaAB 113 3AaHHH'' 6 IlaHCKoro-I 3aAHKCHpo-
BailO 45 BaAHKOOOpaSHblX HOlKeK, B TOM HHCAB 5 3K3. HOBOH pa3H0-
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•HAHOCTH. y nocaeflHHX npH npoHHX npiiSHaKax II THna b Mecte
sepexoaa ot CTBOJia hoj!<kh k yTOJimeHHio HMeercH HerJiyOoKaa Ka-

Tun (npoaepaKAeucKue HOOtcKu). B Haiueft Bbi6opKe Bcero
2 npocbHaa aanHoro THna, ajih KOjopbix xapaKTepno npeo6aaaaHHe
icp.xneft nacTH yToamenHH h naaBnaa ero npo4)HjiHpoBKa (npHJioJK./!,
raeji XXIV) CxoACTBO hx c noJKKaMH repaKaeftcKHx aMcpop neco-
MneHHo no KAeftMy na oahoh h3 aMcJjop h b cooTBeTCXBHH c xpo-
iioAorHefi BapHanxoB I-B h II-A, tab HasecTHbi bxh HOAiKH, ohh Aa-
titpyioxcH BnpeAeaax Konua IV —nepBoft xpexn III b ao h. a. (npn-
10A< 3 Ta6A. 3," 4, 12). EAHHHHHbiH ofipaaeu hojkkh III xHna Bcxpe-
'<JCH HaMH B MaccoBOM MaxepHaAB H3 pacKonoK ronnapHbix Macxep-
CKHX Xepconeca

'PlereepTbiu run HOOweK. K neMy no rpa4)y KAaccH4)HKauHH oxnece-
«o 12 o6pa3UOB, npHHaAAeJKamHx cocyAaM HCKAronnxeAbHo oAHoro
BapnaHxa II-A (npHAOJK. 2, xaSA. XXV; npHAO>K. 3,xa6A. 5). B ochob-
HOM AAH 3XHX HOA<eK xapHKxepHU HefioAbuiHe paaMepbi c a6cOAK)XHbIM
npeo6AaAaHHeM BepxHeft nacxH yTOAmenna. Mame Bcero ohh hmbiox na
nfepexoAC OT cxboab k yxoAmenHio KpyroBoft >KeAo6oK (JNg 4b, 49,
52 HAP.). HHorAa a AonoAnenHe k neMy neBbicoKHH KpyroBOH saAHK
(Ms 51). AnaAorHHHbiH saAHK HMeexcH na H0A<Ke aM(J)opbi JMs 100 xpe-
Tbero Tuna, iiaHAenHoft b Kyprane y c. Haropnoe. CyAH no pucynKy
B nySAHKauHH Ho>KKa axoro cocyAa HBAnexcn paanoBHAHOcxbio nex-
flepToro THna. B ubaom stot THn HOA<eK AaTHpyeTCH ot KOHua IV
no BTopyK) TpeTb III bb. ao h. a. BoAee ApoSnoe HAeneHHe noKa
npoaecTH ne yAaeTca (npHAO>K. 3, tbOa. 12).
• Hookku usoAupoeaHHbie. B cooTBexcxBHH c rpa$OM KAaccncpHKa-
UHH BbiABAHexcn^rpH xaKHX o6pa3ii,a (npHAO>K. 2, xa6A. XXV). Ho>k-
Ka iNo 55 6AH3Ka k BaAHKOofipaanbiM, no oTAnnaexcH HeKoxopoii yxAO-
BaTOCTbK) B npo(J)HAHpoBKe H, FAaBHoe, CBoeo6pa3HbiM yrAyeACHHeM
na noAouiBe b bhao uHAHHApa. TaKHC yrAySAennH onenb nacxo acxpe-
•laiOTCH na xhocckhx aM(|)opax IV a. ao h. a.

Jlne cBoeo6pa3Hbie hoa^kh JVe 68, 70 a bhao KopoTKoro cxaoAa
6e3 yxoAUieHHH acTpenenbi na nosAHHx aM^jopax Xg 106, 109, abth-
pyioiAHxcH nepaoH noAoannoH 11 b. ao h. a. B npocJ)HAHpoBKe aTHX
HOACeK HBHO HHTaeTCH CHHOBCKaH XpaAHUHH.

130 rx3, HHB. Ns 1/36442.
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CXEMbI COMETAHHA THnOB AM<l>OP c THOAMH BEHUOB
H HOXEK

T.r(npH'ri npoc},„..„..M„ .ac-
HaH6ojiee «HHCTbiM» biiaom xapbi hb;thiotch nepBbie abb rDVnnM

"=Pb"B ™n L™ s-r"

»0»iKat°'lV ™L"°Be^u'',"'Le'°Hr3m"crc™" MTpe-iarr?"''™
Tpex THHOB „p»»epHO B paBHoil npoBopu,,,,; ,T0 3ai™«o«mio oft

"o HB" "P""""""™'" HapiIBHTa - CHOHUa IV BO cepeBBHU III BB.
o C0<jeTaHHH c})opM npoc})iijibHbix iiacieu iia aM(boDa\ thptippb

Tuna noKa xpyAHo roBopiiib c ;iocTaTOMHon VBepenHoc^bio Rrl mb,
BecTHbie BeHUbi hmbiot TpanemieBH/invro cbopMv nil thb/ h p
CTBeHHan no>KKa — paaHOBunnocxb IV nmn n„ ^
HO^TOXHK) 3X0X0 BH^a xapb^- Ko^eu IV hp >-'HXb.Baa xpo-H. 3-"o>K,mo>KiarB ';,„BBB=«r„\'B™lX?a;raovn ' »
aeHuoB HHomeK. cocy^ax h Apynix xhoob

To >Ke caMoe mo>kho CKaaaxb 06 awcjiopax BapnaiixoB I-B 11 I THa_^ ^ropMX BBBecTBB. noKa roBBKo Baa.lKooCpa'̂ BB.e „po®„I,'„e
JlJiH Bcex n03AHHx COCVAOB (V XHn n nao^npoBaHHaB JVo 109) xa

paKxepHOH HBJiaexcH HO>KKa «CHHoncKoro» oSpaaua 603 vxoaxuieHHH
HJIH >Ke peAKaa (^opina c UHjiMHApHqecKUM vnvfinpn.,p y™pxuxeHHa(a»4,opa BapHan'Ja'll.B), Ooxoafe Ha'™ ™"ia;' »e 111-1°""
flo H. 3. npoHCXOAHx cMena xpaAHUHfl h aa Hnp Jv H bb.
noHBjiHioxcB HOBbie xHnbi npo(})H;ibHbix Macxeft ' ^apbi

HanSo^ee aanyxaHnyio Kapxniiy mbi nMeeM am xapbi BainnHxa1-B. 3xh cocyAbi Bcxpexaioxcn c BenuaMii Bcex xpex ximnn « wp
Mfj^ caMbix pas^HMHbix 430PM, 33 HcoioxeHHeM IV xHna (npn,, o^rs
Taojx I). TaKoe pa3Hoo6pa3He npocbuAbUbix bapTPti pp;, J
iianeojibiiieH pacnpocxpaneHMocxbio Aannoro b'ibhimt-i
npoxa>KeHHH npHMepno 120—130 Jiex —c kohim Vv ^

H. 3. BMecxe c xcm iiecoMiieiiHo, >rro b ocHOBnoii nup"'''''̂ '''"
BbiH XHn BBHua H nepBbiH XHn hcvkku nn Macce iiep-
Taxb 6o;,ee paI^^HMH hL chh^m .,p enl
ho>kkh. BBjiemiHMH, neM Ba;iHKoo6pa3Hbie Beiiubi n

74

HTOEH KJlACCH<t>HKAU,HH

OSmafl KapxHHa aMcjJopHoro np0H3B0ACXBa sAAHHUcxMnecKoro Xep-
coHeca MOJKex 6bixb peKOHCxpynpoBaHa cAeAyiomuM oOpaaoM (npn-
AO>i<. 2, xa6A. XVII). BbinycK xapu Haminaexcn c Kpynnbix cocyAOB
nepBoft rpynnbi Bapnaexa I-A b cbmom nanaAe Bxopoii nojiOBHHbi
IV B. AO H. 3. nepBOHanajibHo cocyAbi He KAefiMHAHCb h hc aHroSnpo-
BaAHCb. Te >Ke npH3HaKH npucymn a^h aMcj^op CAeAyiomefl BxopoH
rpynnbi Bapnanxa I-A. AaJibHeHiuee paannxne nepBufl xnn xapbi no-
.nynaex b kohuc IV — nanaAe 111 b. ao h. 3., koxab nanHHaexcn BbinycK
aM4)op BapnanxoB I-A-3,4, I-B, I-B, I-F. C sxoro BpeMenii cocyAbi kbk
nepBoro, xaK n Apyrnx xnnoB b oOnsaxeAbHOM nopHAKe anroOn-
poBaAHCb. ToxAa >Ke yxBepA\AaexcH npaKXHxa KAeflMeHnn npoAyn-
UHH.

HaiiOoAee MaccoBUM bhaom aM4'op nepBoro xnna Qua Bapnanx
I-B, bhahmo cxaBuiHH 6a30BbiM cxaHAapxoM Xepconeca ao Koxma
III B. AO H. 3. BoAee noBAHne aMcfjopu sxoro Bapnanxa nenaBecxHU.
Jlnuib 4'parMeHx ropAa c KAenMOM CnMaa TlapcjjeHOKAOBa (npn-
AOA<. 3, xa6A. 10), npnHaAAe>KHOcxb Koxoporo k aapnanxy I-B Becbwa
cnopna, M0>Kex 6bixb oxnecen k nepBon xpexn II b. ao h. 3. TannM
o6pa30M, xpoHOAOrna nepBoro xnna xepconeccKHx aMcjJop orpannnn-
aaexca xpexbei) nexBepxbio IV — kohuom III bb. ao h. 3.

SaKOHOMepeH Bonpoc, nacKOAbKo caMoSbixna Mop4)OAornn cocy-
AOB nepBoro xnna, c Koxopux nannHaexca nponaBOACXBO xapbi b Xep-
conece. Hex ah napaAAeAen b aM4)opax Apyrnx uenxpoB? BbicKaaano
MHenne, nxo Kpynnue cocvabi Bapnanxa I-A Hauien KAaccH4)HKamin
onenb nanoMHiiaiox cnnoncKyio xapy IV b. ao h. 3. CpaBnenne
Annennbix paaMepoB n 4'opM chhohckhx aMc|)op nepBon noAOBHnu —
cepeAHHbi IV B. AO n. 3. xepconeccKnx aM4)op nepaoro xnna
Aaex ocHOBanne coxAacnxbca c sxhm npeAnoAo>KeHHeM. Ha xpex an-
AOB cniioncKHx cocyAoa yKaaannoro apeMemi no Kpannen Mepe ABa
BHAa (c MepaMH b 7 n 6 axxHnecKHx xoes) naxoAnx napaAAeAH
B xepconeccKHx sapnanxax I-A h I-B. Onenb 6ah3kh hah coBnaAaiox
Hx AHHeniibie pasMepbi, BnoAne conocxaanMbi n oS-beMbi cocyAOB, xoxn
xepcoiieccKiiH cxanAapx CKopee acero SaanpoBaAcn ne na xoe, a na
rcMiixcKxe '3''.

Tiinoxeaa o npocniioncKOM xapanxepe irepBoro xnna xepcoiieccKon
Tapu iioAKpenAsiexcn ii iieKoxopbiMii coo6pa>KeiiiuiMn KocBeiiiioro iio-
piiAKa. Tan, iinneM iiiium, npoMe iipnMoro BAimiinn Cniioiibi iiejii.an

1) I) |) II c o Ii a B. B. KfiuiMii'ivcNiic KJieiivta... C. 101.
B |) a Ml II HVK II ii 11. B. Mero/u.i iK'e.nt'XonaiiMM... TaOa.

'T a M >K e. C. 114 cji.
Cm. Maay III.

75



m
VI:

o6'b5ICHHTb nOHBJieHHe B XepCOHBCe npaKTHKH aCTHHOMHOrO KJieHMC-
HHH Tapu, He xapaKTcpHoft flJiH ApyrHx uenxpoB. FlHCbMeHHibie hc-
TOHHHKH He OCBeiII,aiOT BaaHMOOTHOmeHHH 3THX Asyx HeHTpOB-VoAHaKO
apxeoAorHHecKHH MaxepHaA; apHMo orpasHA HHxeHCHBHbie 'chhoho'-
xepcoHeccKHe KOHxaxxbi. jnp AannuM KepaMHiecKoft •arinnpA^HKH-
c cepeAHHbi IV B. AO h. 3. oxMenaexcH peaKoe ycHAenHe .cHHoncKorp
HMHopxa B XepcoHec, npHieM KOHueHxpauHH chhohckhx aM(|).opHbix
KAeiiM 3xoro BpeMCHH B XepcoHece b abb paaa Bbime, neM b cpeAHeM
no BceMy CesepHOMy npHHepHOMopbio BecbMa BepoHXHo," *_xoxfl'
3X0 H HeBOSMOJKHo HOAXBepAHXb KaKHMH-xo tjjaKxaMH, Hxo B 'X'epco-
Hec B cepeAHHe IV b. ao h. 3. nepeceAHAacb rpynna ciiHoncKiix- Kepa-
MHCXOB. . • « ,

CHHoncKoe BAHHHHe He orpannqHAOCb oahhm nepBbiM xhoom aivt-V
$0p. nOHBHBUIHHCH BO BXOpO.fl HOAOBHHe III B. AO H. 3. HflXblft' XHII
xepcoHeccKOH xapu cosAan b Ayxe xofl jKe xpaAHUHH. PasMepbi.'npo-
(})HAHpoBKa cocyAOB, Aa>Ke xapaKxepnaH «npocHHoncKaH» HOJKK-a —
Bce^axo HaxoAHx onpeAeAenHue anaAorHH cpeAH CHHxpoHHoft- chhoh-
CKOH npOAyKUHH '36. FIoCKOAbKy HflXblH XHH aM(j)op npHUICA Ha CMeHy
BapHaHxy I-B h npocyiyecxBOBaA ao cepeAHHH II bb. ao h. 3., mGachc)
roBopHXb 06 ycxoHHHBOM bahahhh Chhohh Ha aM4)opHoe npgH3B0A-
cxBo XepcoHeca na BceM ero npoxH>i<eHHH. . .

BxopoH XHH aM4)op XepcoHeca noHBAaexcfl b nocAeAHefi HefBep-
XH IV B. AO H. 3. HSbixyex AO cepeAHHbi III b. ao h. 3. TpH,BapHaHX9
3X0X0 xHna npeACxaBAHiox xapy HeSoAbiuofi bmhocxh b npeACAax
3 5 AHxpoB. /laBHo aaMeneHo cxoacxbo axofi rpynnu xepcoHeccKofl"
xapbi c xepaKAeflcKHMH aM.iJiopaMH nosAHero xHna nepHOAa" KAeii-
MeHHH '37. XleHCXBHXeAbHO, , BapHaHXbl II-A H II-B 'noBxopHiox
repaKAeflcKHe aMipopu KOHua IV—nanaAa III bb. ao h. 3. B.:bcHOB:-
HHx pasMepax h npoiJjHAHpoBKe'3®, a, KpoMe xoro, coBnaAaex H-exaH-
AapxHaH ^Mepa'3®. PasAHHHH HfeanaHHxeAbHH h KacaioxcH b ochobhom
npocpHAeft HOJKeK h bchhob. B lacxHocxH, Ha xepcoHeccKOH. Tape
BcxpeiaioxcH BeHuu xpaneuHeBHAHofi 4'opMbi, KonnpyiomHe. iacoc-
CKHe oSpasubi (npHAo>K. 3, xbSa. II). ,

riocxoHHHbie HKpeoKHe CBH3H XepcoHeca CO CBoefl MexportoAHefl
npocAejKHBaioxcH na npox5i>HeH'nn Bcero IV b. ao h. 3. FlepBa?! rioAo-

1979'̂ BHn^4 C ''®''3h noaAHeoaccHqeoKoro XepcoHeca/ZAMA".
SeecT H. B. KepaMHqecKaa xapa Bocnopa... C. 90. Ta6A. XllI, 29
SeecT H B. KepaMHqecKaa Tapa Bocnopa... C. 100; BopHCOBa S B

KepaMHqecKHe KACHMa... C. 101. > k oa. h.

Ks H9-Sl23 '"^noPT...-C' 120;
"ccAeAOBaHiw... C. 89, 109., CM.'.-.TaKJKe -
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•HHa CTOJiexHH flBJiaercH nepnoaoM HHieHCHBHoro BBoaa repaKaeft-
-otoro BHHa B XepcoHeca b kohuc CToaerHa, bhahmo, ycTanaB-
JHsaioTCfl onpeaeaeHHhie coraauieHHH b oSaacTH MOHexHOH noan-
IHKH .

HeaasHo noHBHaacb eme oaaa aHHHH aHaaorHH aaa xepcoHeccKHX
a.M^op BapiianTa II-A. Ha noceaeHHH OaHCKoe-I HafiaeHo ase Maabie
4>pa™eHTHpoBaHHbie cHuoncKHe aM^jopu'"'2, y KOTopux pasMepu h

•npo4)HaHpoBKa xyaoBa re >Ke, axo h ,y repaKaeftcKHx h xepcoHeccKHx
oOpaauoB. X[,aTHpyK)TCH ohh kohu,om IV — nepBofl rpeibio III bb. ao
H. 3. K cojKaaeHrfK), na 3thx cocyaax oTcyxcTByiOT npo(|)HabHbie
aacTH,' MTo He aaei B03M0a<H0CTH npoBepHXb b aexaanx rHnoxeay
0 BepoHXHOH reHexHHecKOH cbbsh chhohckoh h xepconeccKOH npo-
avKUHH, aaHHoro xHoa. Binecxe c xcm He HCKaionaexcH, mxo fiansKHe
no (J)opMe H cxanaapxy BHau aM({)op ,b repaxaee, CHHone h XepcoHe-
ce HMeiox o6mee npoHcxojKaeHne.

B npo4)naHpoBKe aMtj)op xpexbero'̂ xHna, CHHxpoHHOM c BapnaH-
TOM, HtA, omymaexcH HecoMHeHHoe BaHAHHe (jjacoccKHx SHKOHHae-

,CKHX aM4)op IV B. ao H. a. rioBxopeHa ne xoabKo (|)opMa, ho h ochob-
Hbie paaMepbiHa xepconeccKHx aM4)opax xpexbero xnna caySaH-
poBaHbi aajKe xHnHHHo (})acoccKHe xpaneuHeBHaHue Benubi.
, ; ^xb Ke. KacaexcH peaKHx cocyaoB nexBepxcro xnna, npoH3BoaHB-
lUHXcK-B KOHue IV—nepBOH xpexH III bb. ao h. 3., xo hx Mop4)oaorHH
He HaxoaHx anaaorHH cpeaH CHHxpoHHbix rpynn KepaMnqecKoft xapai.
BHaHMb, 3X0X opHrHHaabHbifi xhh BepexeHoobpaaHux cocyaoB bo3hhk
BXepcoHece coBepmenHo caMobuxHo.

rJIABA III

. CTAHAAPTHblE MEPbl EMKOCTH AIVMPOP
. : aJlJIHHHCTHHECKOrO XEPCOHECA.

HEKOTOPblE BOnPOCbl METPOJIOEHH

JlaBHo ycxaHOBaeHo, qxo rpeqecKaa KepaMHaecKaa xapa Haroxaa-
.. JiHBaaacb b cooxBexcxBun c onpeaeaeHHbiMH cxanaapxaMH eMKocxH*.
„ B ndcaeaHHe roabi H. B. BpaiuHHCKOMy yaaaocb BbiacHHXb KOHKpex-

- HO K a u. B. H. SKOHOMHwecKiie ceaaH... C. 184.

.7, AH0 XHH B. A. MoHBTHoe fle.110 Xepconeca. KaeB, 1977. C. 37 cji.\
p a Ha-M e 3 o H H. W. SaMBTKH o MOHeiax XepcoHeca//HyMH3MaTHKa aHTH-iHoro

'-'•npHtiepHOMopbH. Khcb, 1982. C. 37.
PacKonxH 1979 r. y 7/1, AO. On. 19/27, 20/16.

! Cm.: BpauiHHcKHft H. B. MeTOflu HcwiefloBanHji... C. 142 cji. Ta6ji. 6.
, , ' T paKOB 5. H. Tapa h xpaHenne ce.abckoxo3flHCTBeHHhix npoayKTOB b Kflac-

- cimecKOii fpeuHH VI—IV bb. ao h. 3.//HrAHMK. 1935. Bun. 108. C. 174 ca.;
V • 77
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?aKorrHrrnPn^o°nJ" ^eHTpoB!!. /lejiajiHCb nonbi-fKij:HaBTOpo^^ " xepcoHeccKOM MaTepHajie^, b tom, HHCjje-
nnH?vn°n^!f^ nojio>KeHHH Hameft CTaxbH noKa coxpaHHior cboio chjiv"hobux MaxepHajioB xpeSyex pacmHpeHHH h yrjiy6vnk

KOH BbiBOAOB. HcxoHHHKOBeAMecKaa Saaa AJiH 'xa:"KOH paeoxbi aa nocjieAHHe foah BbipocAa 6oAee qeM b aba paaa" h"
BbiSopKofi b 92 aaMepa eMKocxH h AHHeftHM'

nnp YPnr> paBHoxHnHbix uejibix H apxeoAOFHBecKH uejibix cocy-"
?OAhJS npOH3BOACXBa. BCOOXBeXCXBHH COnHCaHHOH mI-
SSe HCCAeioBaHT'''" "Po^ecxH penpeaeHxaxHBHbie MexpoAoxHAe.:

"3 OCHOBaHHH FHCXOrpaMMbl eMKbcxeV/laex AOBOAbHo aanyxaHHyio KapxHHy, h Bce jxe npocAXaBaexc^
CKOAbKO KpyPHblX nHKOB. CpaBHeHHe 3XHX nHSB
FHwecKHM PHAOM aM(^op noKasbiBaex, qxo b ubaom rpynnnpoBKa no'

XMnoAOFHwecKHM xpynoaM h BapnaHxaM paaAHAHa Jlynme. Bcero -•

B OCHOBHOM GMKOCTH 3Md)0p BHVTDH Ka>K/TnH rnvnnur r>or\i^

a™ 7^ "oTeZ"'anx I-B,__ oSBeAHHHiomHH cocyAbi.c coahahoh, na nepBbin BspAnn i

BapHauHH nfi^PMo"^ (16,3—20,1 AHxpa). O bo3MOx<hocxh noAoOHofi-BapnauHH oS-beMOB OAHoxHOHbix cocyAOB b cBoe speMH npeAynpeAC"- •

?m."appi. vm."?:", p'fJ'p'a'iJS'fK", S' A"
tob ApeBHerpeBecKoft KepaMHHecKoft TapH//CAM'976: 94

BpauiHHCKHfi H. B. AM(J)opu AfeHau/ZXiKAAM M iq7R c
wTf,". r.'''So5.%=" rr :
MeTpoAorHH//B,ZIH 1978 J^o 2- Er o »p "r " HeKOTopwe Bonpocw aHTnqnofi
1978. Ms 156; Ero we 'MeToaw nr-^nt' Poaocckhx aM(l)op//KCHA.
C. 92 CJI. ' HCCAeAOBaHHH aHTHBHOfi TOprOBAH. Jl., 1984.,

C0HeccKHx''aM4)0p//Hl". f97f^^BuT''xT"c'̂ " KAaccH(})HKauHa xep-.'

CKoro XepcoHeca//BAH. 1980. ^2° CTaHAaprax eMKocTH aMcpop 3A.aiiHHCTHHe.,
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iaJiH B.Tpefic h H. B. BpaiuHHCKHH®. KpoMe Toro, Bcex cocyAOB
j BapHanxa I-B, lOK oTMeMajiocb b npeAHAymefl rAaBe, b ubaom xa-
I paKxepHo He xoabko OAHOoSpasHe '̂opMH, ho h cxaHAapxHocxb ah-
j HeHHbix pasMepoB. PacMex BeAHHunbi cxaHAapxHoro oxKAOHeHHa (|)aK-
1 iimecKQH eMKOcxH aMc|)op axoro Bapnanxa noKasaA, hxo hohxh BCe

iHaHeHHn'yKAaAUBaioxca b npeACAax ±2a (16,67—20,67 AHxpa), h
' a6coAK)THO Bce — b npeAGAax ±3a, x. e. BbifiopKa cooxBexcxByex

laKony HopMaAbHoro pacnpeAeAenHa.
PpynnHpoBKa MaccHBa aMiJJOp no 4>aKXHHecK0H eMKOCXH nosBO-

.iHAa nepeflxH k BbiHBAeHHK) npeAHOAaraeMbix cxaHAapxHbix Mep bm-
KOCXH. .rlpH 3X0M HMBAOCb B BHAy, HXO COAepHiaHHB XBKOH MBpbl, KBK
tipaBHAO, AOAWHO 6bixb MeHbiue ^aKxiinecKoft bmkocxh cocyAOB Aan-
iioro BapnaHxa hah rpynnu. 3xo CABAyex kbk AornnecKH, xaK h h3
yKaaaHHH,HCxonnHKa, tab peKOMBHAyexcH aanoAHHXb aM4)opy xoabko
Ito ocHOBaHHH pyHBK (Cato, 113).

npti iipeaBbinaHHOH necxpoxe MexpoAorHiecKHx chcxbm b rpene-
CK.HX UBHXpaX H OXCyxCXBHH OpHMblX yKasaHHH HCXOHHHKOB 0 XBpCO-
lieCCKHX CXaHAapXaX BblHBHXb ApeBHHB eAHHHUbl oS-bBMa MOKHO no
TOMy, KaKiie h3 npcAnoAaraeMbix aiixHHHbix Mep aBAaioxcn aah xep-
coMeccKHX aM(l)op iiaiiCoAcc iipeArionxiixeAbiibiMH (npiiA0>K. 4,
TaCiA. >2). CyAH no BceMy, xbkhmh eAHHHu,aMH hbahioxch xohhhk
(1,094 ^AHxpa) HocHOBaHHbift na xoflnHKe reMHxeKx b 4,377 AHxpa®.

' npHHHXO CHHXaXb, HXO HXOHHHK HrCMHreKX HCHOAbBOBaAHCb KBK
Siepbi Cbinyniix npoAyKxoB. B xo >Ke BpeMH b A^jhhbx abohhoh xoh
hhk HSBecxeH b Kanecxse bahhhuh eMKOcxH niHAKOcxeft. BbicKaaano
WHeHHe,-^TO B aHXHHHOCXH HMBAH MBCXO H ApyrHB MBpU BMKOCXH
H^HA'̂ BX XeA, OCHOBaHHbie Ha XOHHHKB^. O UIHPOKOM HCn0Ab30BaHHH
XOfiHHKOBblx' MepHblX COCyAOB CBHAeXBAbCXByBX H apXeOAOrHHBCKHH
MaxepHaA. OAna Mepnaa ohhoxoh b 1 xohhhk HaHAana Ha a^HHCKOH
Arope®, A'pyroii KAenMenbiH MepHbifi KypuiHH 6ah3koh bmkocxh oSna-
pyjKBH B Xepconeces. jaKHM oSpasoM, reMHreKxoBbie hah xohhhko-
Bbie 3KBHBaAeHxbi AAH xepcoHBCCKHx aMtJjop (npHAOJK. 4, xa6A. 2)
He AOAAiHbi BbisbiBaxb HBAoyMeHHa:

- '®Qrace V. Standard Pottery... P. 175; BpaiuHHCKHft H. B. MexoAH-
K,a. H3y>ieHHfl cxaHAapTOB... C. 89.

®Halt sell Fr. Griechisclie and romische Metrologie. Berlin, 1882. S. 305.
tai' X.'
" ."' L-a-n g M Numerical Notation on Greek ,Vases//Hesperia. 1956. Vol. XXV.
P 2.

'Lang M., Crosby M. Weights, Measures and Tokens//The Athenian
Agora. 1964. Vol. 10. P. 58.

' Be .aOB r. A- SaaiiHiicTH'iecKHH aom b XepcoHece//Tp. FS. 1962. T. VII.
.e. .153;^ K a a B. H., MoHaxoeC. K). AMtpopu 3.iiAiiHiicTimecKoro Xepconeca
<-noceACHHSi' riaHCKoe-I b Ceaepo-SanaAHOM KpbiMy//AiMA. 1977, Bun. 3. C, 105.
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i/4 reMHreKTa= i xoHHHKy= l,'(59 Jinrpa (JVb 109);
1reMHreKT=4 xoHHHKaM =4,37 jiHTpa (II-A, II-B);
2 reMHreKTa =8 xoHHHKaM =8,75 jiHxpa (I-F, III-A);
3 reMHreKTa= 12 xoHHaKaM= 13,13 jiHTpa (I-B);
4 reMHreKTa = 16 xoHHHKaM= 17,51 jiarpa (I-B, V-A);
5 reMHreKTOB=20 xoHHHKaM =2!l,89 JiHxpa (I-A-2, I-A-4);
6 reMHreKTOB =24 xoHKHxaM=26,26 jiHxpa (I-A-1, I-A-3).

KpoMe Toro, CTaHAapxHwe Mepw b 3, 5, 7 h 9 xohhhkob, bhahwo
cooxBexcxByrox aM(})opaM BapHanxa II-B, IV xiina, JVb 108, No 110 ii
BapnaHxa III-B. ' y

MnorHe h3 nepeHHCACHUbix Mcp' b xohhhkobom coAep>KaHHii coor-
BexcxByiox MepaM, ocHOBaHHbiM Ha xoe b 3,283 jiHxpa. TaKosbiMji-BBv
AHIOXCH aM^opu BapHanxoB I-A-1 ,h I-A-3 (8 xobb), BapHanxoB I-B
(4 xoH), 111-B (3 xoh), II-B (1 xyc). HanfioAee BepoHXHo coaAaHHe
cocyAOB Bapnanxa II-B, III-B cneuHajibHo hoa xoeBufi cxaHAapx B-l
3 H5 xoeB (npHAOAt. 4, xaSA. 2). ' • . 1

BbiHBAeHHbie cxaHAapxHbie Mepbi eMKOCXH HMeiox aKBUBaAenxbilii
B oojiee KpynHbix eAHHuuax oexieMa. Ha pacnexa MeAHMHa, BKAioHa-
romero 48 xohhhkob, 6yAyx cooxeexcxByiomHMH sKBHBaAeHxbi b Wi
/3, A, Ve, 79, Vi2, Vi6 ero coAepxaHHH. Mexpex (36 xohhhkob! Aaer

BKBHBaAenxbi b 2/3, V3. V4, Vs, '/7 HV9 CBoero o6i>eMa
HanSojiee ynHsepcajibHOH HBJiHexcH Mepa b 12 xohhhkob (aMcbo-

pbi BapnaHxa I-B), Koxopaa OAHOBpeMCHHo cooxBexcxByex 3 reMH-

'(SoDbf fA^l' H " '4:MeAHMHa HMepa b 24 xoHHHKa-(aM(popbi I-A-1 H I-A-3), SKBHBaAeHXHaa 8 xohm, 6 reMHreKxaM'
2/3 Mexpexa h Vj MeAHMna.

CyAH no xoMy, hxo aKBHaaAenxu cxanAapxHux Mep cmkocxh bxoh--
HHKax H ero hpohsboahux nanSojiee opeAnonxHxeAbHbi, mokho ao-
BOAbHo ynepeHHo npeAnoAaraxb, hxo b Xepcoaece cxaHAapx omkocxh
aM(pop oasHpoBaACH na xoHHHKe hah reMHreKxe.

B xo xe BpeMH neAbSH, bhahm.o, roBopHXb o xom, hxo Bce BbiAe-"
AeHHbie Mepbi eMKOCXH xepcoHeccKHx aMci)op hbahioxch cxaHAapxaMH
npaBHAbHee 6yAex cnnxaxb, hxo ochobhoh cxaHAapx - omh a'
ocxaAbHbie 6biAH ahuib 4)paKUHHMH cxaHAapxa hah yABoennbiMH, yxpo-"
CHHbiMH HX. n. MepaMH. HcxoAHXb, BepoaxHo, cACAyex hs xoro, hxo
aM(popbi noAHoro cxaHAapxa Shah b SoAce mnpoKOM ncnoAbsoBaHHH
HeM KpaxHbie, xoxa b oucHKe axoro MOMCHxa oxpnuaxeAbHyio poAb'
MOJKex cbirpaxb sAeMenx CAynaHHocxH. ^

ycxaHOBAeno, hxo HaHgoAee hpcxoh HaxoAKoft hs bccfo mhofo-
oopasHa xepconeccKHx aMcpop aBAAioxca cocyAbi Bapnanxa I-B eM---
Kocxb KOXOPHX KOAeSAexca B npcAfeAax 16 xohhhkob hah 4 FCMHreK-"
xoB. TaKHM oGpaaoM, ecAH npHHaxB; Mepy b 16 xohhhkob aa ochob.-'

JTpH I
nan, i

.KOCTh

- c-xaHA
... g

,..iLeHH
.;l.Tp H,
.MHreK

•i^A, i
"jiri B.
--cxaHA;
•••l-FeMF

."POH Bi

- Ta;
,Xepcoi

. Hbix y

^ paano'
..uofi c
C6 re

• AO KOI

Hen a (

. ctpaH(
Haexcj

•".Ha
TBxhhf

;ir;ocHc
KpCXH.
.My Ma

' .::b ,
-paaMe]
-V~non:
"Mepoa

.." Aa
Mep OB
TOAbKO

iipeAHa

iianOoj

iioKaaa

iiepeBo
cahhhh

bccxho

.hohhhc
Mexpa

fi.BaKaa 9



"1,

li

)T-'

in-'
B

nc

],'

a ™ B 8 XOHHHKOB 6yAeT nojioBHH-•aa. ab4xohkhkb - HeTBepTHan (JjpaKpHH CTaHAapTa! AMcJjopu cm-
koctbk) b 12 XOHHHKOB - i CTaHAapxa, 20 XOHHHKOB - I-L
craHAapra h 24 xoHHHKa —no^yTopHbiH CTaHAapx.

««eHH cxaHAaprH3MrHH^CH. B'̂ ?Sc'!fJ''c"yJarM0™H0 no''®""®" "P®"

! W"
HI B, AO H. 3. BKJIIOHHXejIbHO SaXBM nn XpeXH
tranAapx nepecxaji vcxnaHHnTi- ^ KaKHM-xo npHHHHaM axox

' XepIoHec" fiV-M "" ° sMi.HiicTHaecKoM«« Mep P^OCT,, pMijop, .• «ep"TpMLSaS"x"

;.0r.»„reJoB, «0„H„„p„BaB'S'̂ aMiVnornToHsX™: bSb
,10 KoHua IV B. AO H. a., b nepBofl xpexH III b ^rH t
iieaa cxaPAapxoM b 4 reMHreKxa, nojiyHHBUJHM Handolbmip^^"^ '̂̂ 'c,pa„e„Be (aM$opB, Bap„aHTa NB, np^B™: Mepa^S^
HHeXCH HBO II B. AO H. 3. Ha HOBOM" XHOe COCyAOB (XHH. V).
t™?"'^"""® "®P"' ^^^kocxh xepcoHeccKHx aMc{)op ocxanvxcH rnnnTCXHHHbiMH AO xex Hop, HOKa He yAacxcH peKOHcxpynpoBaxI xoth fiJ
BocHOBHbix AexajiHx. aHXHHHyio MexoAHKy pacqexa craJn^n^Z
KOCXH. Bo3MO>KHOCXH XaKOFO HCC,aeAOBaHHH npHMeHHXej^KHn J uo ®""
My Mafepnajiy HsjioHtenbi b MexoAHHecKOH aacxH paSoxbi.

B'OCHOBHOM OHH CBOAHXCH KBblHBJieHHiO CXaHBaDTHMY nLTiipa"
pa3MepOB AJIH Ka>KAOH Mepbl eMKOCXll B aHXHHHblX MHHHII«v nn""''
H nonuxKe pacnexa oSbeMa nyxcM noacxaHORTfir n AJihhbi
Mepoa BApeBHHe H,aH peKOHcxpynpoBaHKbie (j)opMy;,H """

/Ijih axoro gbijin onpeAe,aeHbi cpeAHne noKaaarpnH nuuos..
MepoB aMcj)op no KaxtAOH H3 npeAno,aaraeMHY mpi-, -"fiHenHbix paa-
Tojibko xe pasMepbi, Koxopue bxoahx 'b H3BecxHhip Bpa;iHCb
npeAHa3HaHeHHbie ajih paciexa ofitPMnn ^opMy^bi PepoHa,iiaHeojibiuHH AHBMexp xyjioBa {D) nAnaMefp'̂ ycxbH'W?""r

. "OKaaaxejiH axHx paaMepoB b mbxphhST ^peAHne

.. nepeBOAiMHCb b cooxBexcxByiomne 3KBHBa,aeHT?f« nn
C.lHHHUaX. noCKO,nbKy 6o,abmSlCXBO aHraHHH? rnnv
BeCXH0,-n0,ab30BaJIHCb B3^,fIHHHCXHHeS

. HOHHHCKHMH JIHHeflHblMH MBPaMH pnpfton ^ axXHHeCKHMH HJIH
--BTP. .ayapBa „ ^aMVpT^cTBa^SL™""
*«3aKa8 916 yOlbH OepeBOAHJIHCb B aXXHHeCKHe H
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HOHHHCKHe ;iaKTH;iH'°. ripH 3T0M npeAnowHTajiHCb le noKaaaieJiH^ ko
Topbie, BO-nepBbix, Bwjih 6jih3kh hjih paBHbi uejioMy iiHC./iy ;i,a^THjieft-'
H OCoSeHHO 4)yT0B, H, BO-BTOpblX, KpaTHbl MHCJiaM 7 H 11, BXOAHB-"
UIHM B ApeBHHe (})OpMyAbI oS-bBMOB nH(|)OCOB (npHJ10X<. 4, Ta6A"; 3)'

B xoAe 3T0H pafioTbi 6biJia ycraHOB/ieHa HeoSxoAHMOCTb''y,yeT'a,'
He BHeuiHero, Kax cHHraAocb panee'^ a BHyxpeHHero AHaMeTpa'"Ty,no"
Ba 6e3 TOAHtUHbi CTCHOK ToAbKo B 3T0M cAyHae noAyTfaipTcn'
ueAbie uH(J)pbi B aHTHHHbix AHHeflHbix Niepax. Mojkho npeAnoAapaTb.--
HTO roHHapu KaKHM-To o6pa30M yqHTbiBaAH TOALHHHy cxenoK coeyAa' |
AAH xoro, HxoSbi OH cooxBexcxBOBaA HyjKHOMy cxaHAapxy. npH sxcjiV?
OHH AOAACHbi 6biAH 6paxb B pacHex xaKOH BajKHbiH (})aKxop, Katc ycaA "•
Ka H3AeAHfl npH cyuiKe h o6>KHre. CBoeoSpaaHbiM «KOMneHcaTQpOM:f.
yMeHblliaiOmHM B03M0A<HyK) OUIHSKy, 6bIA XOX OCXaXGK eMKOCXH,' KO-
XOpblH COCXaBAHA pa3HHLI,y Me?KAy nOAHOH eMKOCXblO aMCjjOpbr'H eM-'
Kocxbio cxaHAapxa. 3xa paaHHAa, bhahmo, nAaHHpoBaAacb'np'H.rpac-
Hexe Aio6oro cxaHAapxa. KpoMe xoro, BbiHCHHAOcb, hxo-aah •GaMbi.v
paHHHx aMcJjop xpexbCH qexBcpxH IV b. ao h. 3. rpynn I-A-1, I-A-2 h

110 npeAHOHxHxeAbHbi paaMepbi b hohhhckhx, a a^h Bcex OcxaAb-
Hbix B aXXHHeCKHX AaKXHAHX. "

AnaAHSHpyH Aannbie xa6A. 3 (npHAoxi. 4), mo>kho aaMexHTrb," hxq
MHOXHe HOAyHeHHbie BeAHHHHbr paaMepoB cocyAOB xopomo nepeBo-
AHTCH B SoAee KpynHbie eAHHHLi|bi aahhh. Tax, rAyOHHa b 32 AaKxHAs
paBHHexcH 2 (J)yxaMb 36. AaKXHAOB — 2 ^yxaM c HexBe^JXbio,-
20 AaKXHAOB — 1 (j)yTy CHexBfipxbio. /I,HaMexp xyAOBa aMcJjop B,apiiv
anxa 1-B 3/4 cpyxa. XlHaMexp' ycxbH b nexBepxb (Jjyxa (4 Aa-KXHAa) •
xapaKxepen aah aM(|)op mhoxhx BapnanxoB '•*. CoaAaexcH BneHaxAe-"
HHe <1X0 6a30Bbie cxaHAapxbi (̂Bapnanxbi I-A, I-B, h, M0M<ex-6bixb,.
ll-A) co3AaBaAHCb iia ocHOBe AHHeftubix paaMepoB b ueAux KpynHbix"
eAHHHuax (4)yxax), a AaAbHeHUiaa M0AH4>HKau,HH xapbi, cBHsaHHas'
c pacHexoM 6oAee mcakhx hah npoMOKyxoHHbix inep eMKOcxH, ocy-.
mecxBAHAacb 3a c<iex yMeHbiueHHH hah yBeAHneHHH oxACAbHux paa
MepoB. Tax, paaHHua b oS-beMe/aMijiop rpynnbi I-A-3 h BapHaiixa-J-B

18,37^^M"m°fSoTr 20,408 mm, a HOHHflcWr-
Greece,_ Italy//Atti del Settimo 'Conlresso®

^Hanr,r^u°° - cxaHAapxax... C. 166.
xapbi. Cm.; BpI'm hh^cTh ft j^^P^i^TepHu aah pasHbix thhob XHocsKoil1 v.m.. opamHHCKHH M. B. . MexoAbi HCCJieAOBanHH... C 98 ca
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tWiirfcinin II

.. BU3BaHa MeHbuiHM AnaMexpoM xyjioBa (ne 17, a 14 AaKTHjieft). To
caMoe a^h BapHaHTOB II-A h.II-B, fab cooTBeTcxBeHHo 22, 10,

Aa XHAH H20, 9, 3 AaKXHAH. C H3MeHeHHeM paSMepOB H3MeHHAaCb
It (popMa xyjioBa.

ZIah npoBepKH npasHjibHocxH noAyAeHHbix pe3yAbxaxoB oxhoch-
_XeJIbHO BblHBJieHHblX Mep CMKOCXH H CXBHAapXHblX paBMepOB KaJKAO-

ro BapnaHxa aMc})op HcnoAbsoBajiHCb TopMyAbi Tepoiia A^n onpeAc-
Jieitna oOi.cmob nA(t)f)con. Pcayjibxaxu pacicxoB no cbopMyjiaM TeDO-
tia noKaaaAH (npHAOxc 4, xa6A. 4), axo Mepbi eMKOcxn aMtbop I
y xnnoB- HJVb 108, 109 Moryx Sbixb nojiyneHu na ocHOBanHH bhbb-
AeHHbix AHiiennbix pa3MepoB no (Jiop-MyAe

ll/14X//oX ( J,
a aM(j)opbi II, III, IV xnnoB n 110 —no (pnpMyjie

ll/2ixWoX

-rToAynGHHbIG XGOpGXII*IGCKnG oOXjCMbl B ItyOnnCCKHX AaiCXnjIHX HG-
-peDGAeimbie b jiHxpu, bo bcgx cjiynasix MGHbinc cpGAHGfl gmkocxh'aM-

({)op KajKAoro Bapnanxa h b SoAbiuHHCXBG CAynaGB mghbiug noAHoft
"GMKOCXH Ka>KAOro cocyAa b oxAeAbHocxH (npHAo>K. 4, xaOA. 5).

3X0X (|)aKX, BHAHMO, HBAHGXCH npHMGpOM XOH <<KOMnGHCaUHH»
Koxopan yMGHbuiaAa B03Mo>KHyio oipHSKy b pasMGpax npH iibfoxob-
ACHH.H. cocyAa. • i- f
• OcHOBHblG MGpbl GMKOCXH BKygHHGCKHX AaKXHAHX 6aH3KH BOCbMUM

HacxHM axxHHGCKoro Ky6HH6CKoro ^yxa b 34,8184 AHxpa'5.

II 'l'yTa =512 Ky6. AaKXHAGH =4,35'a (II-A,
III AaKxHAGH = 8,70 A (l-r,

(I B)^ <j'yTa=I536 Ky6. AaKxHAGH= 13,04 a
^^^4/8 axxHHGCKoro Ky6. (j)yTa =2048 KyS. AaKXHAGH= 17,41 a (I-B,

'i'y^^ = 2560 Ky6. AaKXHAGH = 21,76 a

•(1-1-3) '̂̂ ^"''̂ '̂ ''°'̂ ° = Ky6. AaKxHAGH =26,ll a
- CAGAyGX OXMGXHXb, Hto UHTpbl, KpaXHhIG BOCbMH, AOBOAbHO HaCXO
yiipXpGSAHAHCb B aHXHHHOCXH. BHXpyBHH, HanpHMGp, pGKOMGHAyCX

'^D.jnsmoor \V. B. Op. cit, P. 357 ff.
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3/8^4/8CTpoHTejibCTBe:; MeraTejibHbix opyAHft pasMepU-
Mepu eMKOCTH paHHHx xepcoHeccKHx aM4)op rpynnH I-A-lr

B OCHOBe KOTOpOH JieXKBT HOHHHCKHe JIHHeHHbie MBpH, COOTBeXCTByiOT
OAHOMy HOHHHCKOMy KySHiecKOMy 4)yTy (4096 xyS. AaKTHjieft^
= 25,936 AHTpa). ' ;

Cefmac xpyAHo CKaaaib, Kakaji KySnqecKaH eAHHHua (AaxTHJifi
HAH 4)y'r) SpaAacb aa ocHOBy npH pacnexe cxaHAapxHoft Mepu. OAHa-
KO, He nOAAe>KHX COMHeHHIO, HXO KyOHHeCKHM AaKXHACM H KySHHej
CKHM (|)yxoM onepHpoBaAH AHUib npn pacnexax, b npaxxHAecKOH- xie
JKH3HH HOAbSOBaAHCb MCpaMH CMKOCXH, HMeBLUHMH HIHpOKOe paCTTpO-
cxpaneHHe bo bcbm anxHAHOM MHpe (npHAOJK. 4, xa6A. 2).

ripn HpeaBbmaHHOH necxpoxe anxHHHbix MexpoAorHHecKHx CHcxeM
GHeHb B^a>KHbIM oScXOHXeAbCXBOM OblAa B03M0>KH0CXb HepeBOAa CXaH:
AapxHOH Mepbi eMKOcxH H3 OAHOii cHcxcMbi B Apyryio. Ha npHNjepe •
XepCOHeCCKOH xapw MOKHO AOBOAbHO xopoujo npOCAeAHXb 3X0 HBAe*-
HHe. CaMbie pannne HeKAeHMSHbie h HeaHro6HpoBaHHbie aM4)o'pbi
I-A-1 paccHHxaHbi b hohhhckoh cHcxsMe AHHefinbix Mep h coAepA<-ax
^aHAapxHyio Mepy eMKocxH b 24 xoHKHxa, 6 reMHrexxoB hah 8 xoeB.
Mepa oSxjeMa — I hohhhckhh xyS. 4>yT hah 3/4 axxHxecxoro xyO.
(jjyxa. AM(j3opbi rpynnu I-A-3, y.xoxopbix AHHefinbie paaMepbi b axxH,/
HecxHx ^eAHHHuax, hmbxjx xy :H<e eMxocxb b 3/4 axxHxecxoro hah
1 HOHHHCXHH Xy6. ^Jyx. OcHOBHOH .XepCOHeCCXHH CXBHAapX B 16 XOH-
hhkob (noAOBHHa axxHqecxoro xyO. (J)yxa hah 17,41 AHxpa). xaxjxe
paBBH HOHHHCXOH MBpe B 2/3 Ky6. (|)yxa (17,28 AHxpa). OS-bBM b qex-
Bepxb axxHqecxoro xy6. 4)yxa (13,04 AHxpa) cooxBexcxsyex '/a hohhh-
cxoro xy6. (|)yxa (aapnaHx I-B) h x. a- Taxaa yHHBepcaAbHocxb xep-
coHeccxHx cxaHAapxHbix Mep bmhocxh SbiAa BecbMa yAoSna ,npH
BHeujHexoproBbix onepauHax. Oaxx xce nepexoAa c oahoh CHcxeMH
AHHeHHbix H3MepeHHfi Ha ApyryiQ apaA ah mojxbx nac yAHBAaxb"
xoxa, no MHenHx) HccAeAOBaxeAen, aaxoH KAeapxa 449 r. ao h- a'
He xacaAca xax paa AoxaAbHbix AHHeftHbix Mep '7.

rioAOBHHHaa 4)paxuHa cxaHAapxa a 8 xohhhxob hah 2 reMHrekxa
opeAcxaBAeHHaa aapnanxoM I-F,/ abisbiaaex HHxepec xax "c xohxh
speHHH xHHOAorHH (cM. xAaBy II), xax h c no3HH,HH ouenxH ero-AH--
HeHHbix paaMepoB. JlpHMeaaxeAbHO, axo ocHOBHbie pasMepbi aMcboD
3X0X0 Bapnanxa, ocoSeHHo cocyAA JVe 76, yAHBHxeAbHo xohho coox^
BexcxByiox ubaum eAHHHuaM; H=S\, Ho=26, Z),=10, d= 4, H.^io .

2 axxHqecxoMy AaxxHAio. Ho $opMyAe Tepona noAyqaeM odt'̂

BHTpyBII H 06 apxHTCKType. M., 1936. Kn. X Fa X

js?s"
84

H 'i:

it!'
•Tt. ';



eM -B 1000 Ky6. AaKTHjieft, hjih 1/4 KyS. 4>yTa (8,46 — 8,66 JiHipa).
PasHHua Me>KAy no,aHOH eMKocTbio cocyAa h Mepoft, xaKHM oSpaaoM,
CDcxaBjiaeT 0,64—0,84 jiHxpa. HnTepecHo, qxo o6x>eM ropjia stoh
aM4)opbi 6,nH30K K naaBaHHbiM UH(|)paM (0,55 JiHxpa), hto BBJiHeiCH
euie oahhm noATBepjKAeHneM BbicKaaaHHOH rHnoxeau o npHSjiHSH-
xeiibHOM cooTBexcxBHH «H3JiHiUKa» CMKocxH o6x)eMy ropjia'®. Hcxoah

.H3 H3,nojKeHHoro, MOJKHO corjiacHxbCH c npeanojioJKeHHeM B. B. Bo-
piicoBOH, iixo KJiefiMo AAMOSION". lia axoft aMcjDope 03Haiiaex, mxo
oHa cjiyjKHJia CBpeo6pa3HbiM 3xa,noHOM — o6pa3U,OM, no KOxopoMy
rofinapbi o6n3aHbi Ohjih H3roxaBJiHBaxb cocyAbi axoro xnna h eMKo-

19CXH

• Bee cxaHAapxHbie Mepbi xepcoiieccKnx aM(|)op b aaBHCHMOcxn ox
xiino,norHMecKOH npHHan,neH\HOcxH cocyAOB paccnuxbiBaioxcn no oahoh
H3flByx (j)opMyji Fepona. Ho 4)opMy,ne «nH4)0HAa» c K03(j)cj)Hu,neHX0M
11/14 — aM(})opbi I H V xnnoB, no 4'opMyjie

II/2IX//0X (-^^J

cocynbi II, III H IV xnnoB. Ecjih BOSMOXHoexb npHMenennji (j)opMy,iibi
«nH|)OHfla» nJifl pacnexa cxanAapxoB cmkocxh HeKoxopwx aM4)op Po-
floca, MeHAW, Cnnonbi, Oacoca y6eAHxenbH0 Aonaaana H. B. Bpa-
utHHCKHM 20, xo npaKXHHecKan anannMocxb Bxopoii (J)opMy,nbi BbiHBnn-
.exen ^ pnepBHe.

' B. xo JKB BpeMH Hex nojiHOH yBepeHHocxH b xom, nxo ApeBnne nc-
noJib30BajiH HMenno 3xh abb ^opMyjibi ajih noAoSnHx pacnexoB.
Mojkho npsAnoAaraxb, nxo cymecxBOBaJin Kanne-xo Apyrne, ocxaB-
mnecH naivi HensBecxubiMH (jiopMyAbi. TIpnMbiM noAXBep^AenneM 3xo-
My nBAflexcfl xox ^axx, nxo 6oAbUiHHCXBO aM4)op cpeAHseMHOMopcKHx
ueHxpoB, He BxoAflu;Hx b Kaxeropnio «nHcpoHAHbix», ne Moryx 6bixb
npoennxanbi nn no oahoh hs HSBecxnbix cjiopMyji^'. M. Jlanr Aance
npBAAOJKHAa (JiopinyAy (11/14 na 3/4 MaKCHMaAbnoro AHawiexpa) 2 na
rAySnny — aah BbmncAeHiiH oS-beMa nanacjinneHCKHX aM4)0p.

HaM npeACxaBAHexcH, qxo peKoncxpyKUHH xannx (JiopMyA mojkbx
Sbixb BbinoAHena na Case xmaxeAbHoro anaAnaa AHnennbix pasMepoB
cbcyAOB paaAHnHbix xnnoB n ocoSenno cooxHonjennn 3xhx pasMepoB.
HeMaAOBa>KHoe anaqenne HMeex lipaBHAbnaa pacujHcJipoBKa HSBecx-
Hbix (JiopMyA Fepona.

" Ka u B. H., M o Ha Xo B C. K). AM(})opbi sAAHHHCTHiecKoro Xepcone-
ca c noceAeHMH FlaHCKoe-I... C. 105.

" BopHcoaa B. B. KepaMHiecKHe KAeiiMa... C. 109 ca.
• B p a m II Hc Ku fl H. B. MeiOAbi HCCAeAOBaHiiH... C. 70 ca., 82 ca.

B p a 111 HHc KHft H. B. McTOAHKa iiayqeHHa... C, 93 ca.
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KaKXt„tL"^ruiSt: ti^jr4/6^"aT.),4"';? t "t •p^a|OBa„„OM BHM 3™ d)0p«y™ bu^babt iaK l//21 (mh n/flfj'
Metpa TyaoBT'H'''̂ H£.'iSS""~°°'"°?i""'' •=>•""" Ha»6oBbiiiero «Ha-
c K03,,„u„e„.0M^.
y KOTOporo iHauei-p ocHoBanaa paBen cpeiHeMy aaaMeTpy ' '
aBBicora - ray6B„e a«<l,op KOHKpeaHofl „epB, eMKoCTX (cm. pac'yy-
BaaHHOM cayaae HaCaioaaeTC, paaeHCTBO: n/4xD„.=x//..„Swl-. :

pa3Mepu*»L,£Lp?rM4fopT)?"76"nM?.m^c
"cpeAHee= —"7 T ^ _—7. TaKHM o6pa"30M, R= 3,5

*>

_ ^ AaKTHjiH. nR^Ho=^.l

peay^.Tar, .to:

OTBeTCTByeT™ K03(j)(j)HUHeHT0M 11/21, .TO CO--
^Huib npcAnojiaraTb .to CAejiaTb Tpy^Ho. Mo>kho-
tcm h npHMCKHJiacK' wnir 6bua BbipaSoTaHa npaKTH.ecKHM' ny--"hbcm .c'̂ poBaHHa' noa HaaaL.
BCex BuaeaeHHux^BaptaHTOR^^ •BHaaeHHii anHeflHbix pasMepoe'
aaer BB,BBHT™SHr3aK0H™ "r*!? l"''"™"- "«"• 3) noaBi.;.
H30JIHp0BaHHbIX 3a JVo 108 inq nnn COCJ^OB I H V THBOB H-K03(^4)HUHeHT 11/14 no 3Ha.eHH^ (jjaKTH.ecKoro //o wa "
coBnaflacT c neKoen Benn.HHon 6jih3ko, a HHor2,ir:
6hhoh h BbicoTOH Topjia 06o3Haiiun paBHHuy Me>i<.ay rny- -
laeM paBCHCTBO im?"//?-^ T w,?"^ "0^7'-•^neT Tpy^^a onpe^eii^B TrnfeTn^LftHn ^o=H, He cocTaL,
TaSji. 4). B iipeBHHx eflminnaY H AaxTHjiax (npH/io>K., 4,
TH.ecKHM ooKaaaTejiHM b MH^n^PTn '̂̂ ™cpeAHeapH(j3Me- "iyi4 OT rjiyennbi. HocKojibKy paBeSo^T-tJmT '̂̂ "^"'" '̂'''"^-
AocTaTo.Ho yBepenno to h r^nn./:/.; BbinBnHCTcn •ptJHHo, TO HrepoHOBCKyjo (})opMyny «nH(})OHAa» mok'- '

HO npeACTaBHTb BBHAe H,x(^)': hah//,xZ?cpA

poro AHaSe^p^ o^cHOBTmjrpaLn^D^ UHAHHApa. ykoto::1
AaHHOH MepH cmkocth to rnrno. ""'X — TAygHHe aM(})op
coBepmeHHo HHyio npocTpaHCTBeHHVin^°" 4>opMyAe mh noAy.acM
yKOToporp cTopoHaTSEaS „aB„T n " "BpaaaeaenHnea,ChHU aM(})OpbI HAH Da3HHUP A.pLn"'i HblCOTa — 11/14 TAy-
(pHC. 7). OtMBTHM .to OCHOR^h^ rAyOHHOH H BblCOTOH ropAa'THM. .TO OCHOBaHHe .HAHHApa ((JjopMyAa repoHa) .-
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wasMBaeTCH KpyroM, snHcaHHbiM b KBa^paT, hbjihioiuhhch ocHOBa-
iii.eM napaJiJieJieoHneAa.

flaHHoe paseHCTBo oSijeMOB Aayx (|)Hryp paciiiH(|)poBbiBaeTCH b co-
areeTCTBHH c oahoh H3 reopeM, npHnncbiBaeMOH ApxHMeAy h cAop-
wyjiHpoBaHHOH cjieAyiouiHM ogpaaoM: npyr k KBaApary na AaaMeToe
OTHOCHTCH KaK 11 K 14 22. HjiH HHaAe, BJiomaAb Kpyra, BBHcaHHoro
• KBaApar, cocTaBAHer 11/14 or nAomaAH AaHHoro KBaApara Ha
TcopeMbi CACAyeT, HTO AAH paBeHCTBa 06-beM0B uHAHHApa H napaA-

; .leAennneAa Bbicora BToporo AOAJKHa cocraBAATb 11/14 Bbicoxbi uh-
|. 3to Mbi H'Ha6jno;xaeM b ;iaHHOM cjiywae.

PeKoiiCTpyHpoBaimaH (})opMyAa ita Ham BsrAHA, fioAee
.^.lofiiia, ACM cooTBexcTByiomaH (jjopwyAa TepoHa. KpoMe iiecoMneii-
. HOII npocxoxbi B ee noAbsy CBHAexeAbcxBycx jiBiiaa aaKoiioMcpiiocxb—

peaAbHan eMKOcxb aM4)op BcexAa HecKOAbKo SoAbme cxaHAapxHoft
MepH. /Iah cocyAOB I ii V xhhob axa paaiiima npH6AH}i<eHH0 paBHa
xobeMy ropAa . Bhahmo, odteM ropAa AeficxBHxeAbHo He yAHxbi-
naAcn B xoAe pacnexa cxaHAapxHofi Mepbi, axo cbmo no ce6e ABAnex-
Cfl hpHMHM yKaaaimeM na npeAnoAXHxeAbHocxb rHnoxexHAHofi (bon-

• fliDcp/ nepeA repoHOBCKOH 4)opMyAOH nH(j)OHAa.

.. ^7° KacaexCH aMcjDop II h III xhoob h HaoAHpoBaHHoft aaA5 iiu, xo AJiH HHx BbiABAena HHan aaKOHOMepHocxb. HpoHaBeAeHHe
.r.iyeHHbi Ha KoacjjcfjHHHeHx 11/21 paBHo pasHocxH Me>KAy rAy6HHOH h
BbicoxoH Bepxiiefi nacxH cocyAOB: 11/21 hah 11/21

.no = /7s (npHAOAi. 4, xa6A. 4).
• GACAOBaxeAbHo, bo3mo>kho npHMeHCHHe BMecxo 4)opMyAbi repoHa
«c(j3eppHAHoro nH^oca» hoboh (})opMyAbi HsDcp.'̂ . OaKXHAccKH ona
-.taex o6-beM HeKoero napaAAeAeoHoeAa, y Koxoporo cxopoHa ocHOBa
•HHH paBHa Dep., a Bbicoxa — 11/21 xAyenHbi. hah paaHHue MescAV
rAVOHHOH H BblCOXOH BCpXHeft AHCXH (pHC. 8).

XoxH pacAexbi no sxhm (jiopMyAaM Aaiox nonxH xox jkb peavAb-
rax, Axo H no (jjopMyAaM Fepona, ohh npome, yAo6Hee h AornnecKH
OGAee onpaBAaHbi (npHAO>K. 4, xaSA. 6).
: Ha xepcoHcccKOM MaxepnaAe npeAnonxHxeAbHocxb peKOHcxpvHPo-
BaUHblX (})OpMyA BPAA AH BbI30Bex COMHeHHH, OAHaKO AAH HOAHOH
NOeAHxeAbHocxH nymna npoBcpKa na aMc|)opax ApyrHx uenxpoB

xp.c,om.™. „

.'nocLta n.Hcra-L.c" m!' A«4,opa s«„„„c„„ecKoro XepcoHsca
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Phc. 7. npocrpaHCTBeHHaH cxeMa re-
poHOBCKoii 4'opMy.abi «nH$0Haa» h ho-
boh (jjopMyjibi pacHera eMKocm aM-
tpop nH(j)onaHoro riina: n/4 //n=v'

06-beM aM(j)opbi =
oOTieMy UHJiHHflpa = o6'beMy napan-

JieTOHHnefla

npoBepKa 6bi.na npoBCAeHa Ha npHMepe (jjacoccKOH aMAbphi"
hlHMCpeH, H3AaHHK) KOTOpOH M. B. BpaiUHHCKHH HOCBHTHJI' CneUIl- "

'S!? OnnpaHCb „a ofiMepH, oh npeinoaoaSia, ,™"o^OBHue JiHHeHHbie pasMepbi aroro cocyAa paBHbi: //o = 28, D= 21
R ^ Othoch aM4)opy k KaxeropHH «nHcbo'HAHBix»'H. b. bpauiHHCKHH HO (j}opMyAe repoHa c Koa^AHuneHTOM 11/14 •

TeopexHHecKyio Mepy cmkocxh (4009 hohhhckh.x IKy6. AaKXHABH) HHpeAHOAaraex, qxo cxaHAapx sxoro XHna (bacoccKoii i
-ys- ^yxy ('ooo nye. AaKTHAefHAi:-

QCi'qO •'IHXJ^) H OAHOBpeiVieHHO 8 axxHHeCKHM aXOHM (25-6—

MexrA^KAOBaHHH.! c!^77m. HHM(i,eH,..; Ero

Phc. 8. npocTpaHCTBeHHaa cxeMa rc
poHOBCKoii (jJopMyjibi <«c4)epoiiflHoro
nacpocaa h hoboh (})opi>iy;ibi pacqeTa
eMKOCTH aM(J)Op BUTBHyXOH.-.'̂ opMU
(KOHHwecKoii (t)opMbi): n/6D2^ntfn=

= jir2//o=//5£'=cp. " •
:
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Bbi3biBaiOT coMHeHHa ABa MOMeHja. Bo-nepBbix, BepoHTHan CTan-
AapxHaB. Mepa paBHa hjih Aa>Ke 6oAbUie (jjaKXHqecKOH eMKOcxH Hero
He AOAJKHo 6biA0 6bi Ha6jiK)AaxbCH 25. Bo-Bxopbix, oneHb HeyAooHwe
UHcbpH. HOAyHeHbi AAH pasMepoB Dud, cyMMa Koxopbix Aaex Henex-
Hoe.HHCAO. CAeAOBaxe^bHO, cpeAHHH AHaMexp, KoxopbiH 4)aKXHHecKH
HCnOAbSyeXCH npH BblHHCAeHHH, BbipaJKeH Apo6HbIM HHCAOM 13/2
AaKXHAH.

' HaM Ka>KexcH, hxo b AaHHOM CAynae, kbk h y xepconeccKHx aM-
(j)op, B KanecxBe HaH6oAbmero AnaMexpa AOA>i<eH SpaxbCH ne BHem-
HHH,' a BHyxpeHHHH AHaMexp xyAOBa (fiea xoAiAHHbi cxenoK —Di),
KoxqpbiH paBeH 20 hohhhckhm AaKXHJiHM. TorAa cpeAHHH AHaMexp
OyAex paseH ueAOMy HHCAy 13.

Ecah xenepb noBxopHXb pacnex no Fepona c ynexoM
Di = 20, MU noAyHHMi

1/14X f- 20+6
X28=3718

HOHHHCKHX Ky6. AaKXHJieft HAH 23,54 AHxpa. B xaKOM CAynae axa aM-
(bopa BMemaAa cxaHAapxnyio Mepy b 8 (J)acoccKHx xoes (b 2,94 ahx-
pa) HAH B MexpHHecKHx eAHHHuax 23,52 AHxpa. OaKxHHecKoe coBoa-
AeHHe TeopexHHecKH paccHUxaHHOH -Mepbi h coAep>KaHHH cxaHAapxa
/23 54 H 23 52 AHxpa) BbirAHAHx aoboabho ygeAnxeAbHo. OcxaxoK
oS'beMa ox noAHOH omkocxh (25,7. AHxpa) ao cxaHAapxa xaKHM o6-
pasOM cocxaBHX 2,16—2,18 AHxpa. Ha Ham BsrAHA. axa pasHHua hb-
AHexcH 6oAee npneMACMOH.

"Ecah npHsnaxb, hxo cJjacoccKan aM4)opa HMeex Mepy eMKOcxH He
B axxHHecKHx, a b cJ)acoccKHx xohx, xo, cAeAOBaxeAbHO, hah aM(J)opa
HsroxoBAena ao BBeABHHH b abhcxbhc saKOHa KAeapxa 449 r. ao h. a.
o6 yHH(})HKauHH Mep HBecoB, HAH 3X0X a^^HHCKHH ACKpex He KOCHyA-
CH 4)aC0CCKHX Mep eMKOCXH.

XoxH B nyOAHKauHH He npHBeAena BHcoxa ropAa (|)acoccKOH aM-
(bopbi H3 HHMcJjeH, no Hepxe>Ky axox pa3Mep aoboabho HaAe>KHo boc-
cxanaBAHBaexcH h paBCH cKopee Bcero 6 hohhhckhm AaKxnAHM. Xa
KHM o6pa30M, paaMep Hi aah peKOHcxpynpoBaHHOH 4)0pMyAbi onpe-
ACAnexcH KaK (28—6) =22 hohhhckhx AaKxiiAa. TeopexHHecKan Mcpa
eMKOCXH xoi'Aa 6yAex;

22X ^ j'=22X169=3718
"hohhhckhx Ky6. AaKXHACH HAH 23,54 AHxpa, X. e. xox nee peayAbxax,
ATo H no 4)opMyAe Eepona.

"• 25 BpauiHHCKiiiS H. B. MexoAU iiccAeAOBaHufl... C. 75.
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JIM MornI 6MT^urr.°™^™'̂ '̂ ^ PeKOHCTpyHpOBaHHble cJjbpMy-'
CTH aHraSHS CTaHAapXHblX Mep eMKO- '
CAomSmHMH nn^ npeHMymecTBo no cpaBHeHHio: •D Tinrx 4*opMyjiaMH PepoHa coctoht npejK/ie Bcern
c y««pe6.eH„e sthx ^opLyll'̂ He cbSo-
HcjiraKHon^oibM^Bm-''a' "" 06T,eM0B napajijiejieniiisia -
xonHMP« C(j)ep0H4H0H (pHrypw (aM4)opbi), npHMfeM'Heog- -
™ copv^nl n' -^^oP^^-^ecKoro napa^^ie^enleAa A^H K^Afo :

Tar^^rrBr€'™"S™—"^:•
sryioLVB^op'siBr'"'"™''''"" ™ r/Ax™ •••JopMyaaM. Heco„'„e„„c,, BTo'SS™4.„rMyr™c3'c;aH;;Lr^
HHX „ep eMKOCTB a„4,op cyaiecraoBaao HeSSabKO.'̂ CTanaapT- .
hhm i~s. ^KSBaZ*^.VK.'rBTc„^ar\TKS^,?°°^"-

oueHKe B3aHM0CBH3H Mea<Ay pa3MeDaMH h pTeopeTHHecKoii -
KOppeAHUHOHHblH aHajlH3 ^ PaSMepaMH HeMKOCTbK) M0>Ke.T-,0Ka3aTb -

noAoGHaH paGoxa, nan oxMen^jiocb b xAaBe I un^^-r '
CH xojibKo AJin opeAcxaBHxejibHbix BbiGonoK ^Tn»j npoBOAHXb- .
lox aM(})opbi BapnaHxcB I-B n il-A nnnpTnl yc-^OBHio.Qxaeya-,
AByMH nepeMeHHUMH BblHBAHAaCb A^H conSaHH^ft^&rFT :•
^cp.yHs —-Ocp. no H3BecxH0H c})opMyAe2®. ^— -

«-;y°t*3zr aZry/co^ •-npH BcaKOM yBeaB,eH„B%Tnp^„°r Bea"i„™S"V5r™'''' '- '̂
c BblHBAeHHOfl 3aK0H0MeDH0CTMO COOXBexCXBHH -
HJIH Hi. npaKxnnecKH i^n yweHbinnxbCH SHaqennfijyo4^paiviH4eLKH 3T0 MOKHO nOHHTb CJTPnvTnTiTMx^ ..B xoAe HsroTOBjieHHH TapH npH SjivwaHHOM oSpaaoM —

sii"'™" = ^^HHy. B.Bc„eB„a,''aJ;„?B™^rZTerbre r=„e"ZJ!£

xojiorHH. M., 197^ "" " ^ CxaxHCTimecKHe MeroAti
90 ' y
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•ipoBaHHbiM K0Jie6aHHHM jiHHeftHbix pasMepoB, ocoSeHHo rJiyfiHHbi.
ripocTan KoppejiBUHH ajib Bbi6opKH aM4)op BapnaHTa^ II-A noKa-

^la 6o;iee bucokhh ypoBeHb BaaHMOCBBSH Me>KAy jiHHeHHUMH npH-
:!iaKaMH.: RHoDc^=-0,Q2, RH^Dcp^-Om. npHtiHHoft sTOMy hbjih-
-cH gojiee CTporoe co6jiioAeHHe cxaHAapTHbix pasMepos, hto, b cboio
•lepeAbV CBBSaHO C MBJIBIM oS-beKTOM HOXHOCHTejIbHO kopotkhm ot-

.:c3K0M"BpeMeHH, Kor^a 3th awKjjopbi BbinycKaJiHCb.
npiiimiiitnajibiio najKiio, bto no o6enM BbiGopKaM KoppcjiauHB

M'/Kjiy cpcAii'iM /iiKiMcrpoM II H^ (luiii 7/5) oKa.TbinacTCfi nbiiiic, mcm
•.iO>KAy CpeAHHM AHaMexpOM H rJiySHHOH. BhAHMO, 3X0 HBJineXCSI
' 'ue oiiHHM cfaKxoM b' nojibsy xoro npeAnoJio>KeHHJi, hxo peKOHCxpyH-
" naniibie (popMyjibi pacnexa MCp cmkocxh c HcnoJibSOBaHHeM bcjih-
. il 7/4 HJIH 7/5 5IBJIH10XC51 GOJiee XOHHblMH H npeAnOMXHXejIbllblMH,

CM (popMyjibi PepoHa.
rionblXKH BblBBHXb CBfI3b MOKAy npH3HaKaMII eMKOCXb H FJiyGHHa

-in cMKOcxb H cpcAiiilii AHaMcxp Aajui iieyAOBAerBopiixcAi.iibic pc-
vAbxaxbi. PaccMHxaHHbie K03c{)4)HUHeHxbi KoppeAHUHH noKasaAH no'i-

•11 iioJiiioG oxcyxcTuiic CU5I3H, iiocKOJibKy 113 iicc BbiiiaABCx ipcxnii
:yi,ii,ecxBeHHbiH noKasaxeAb —b oahom CAynae Dep., b ApyroM Hq.

ilAH BblHBAeHHH BaaHMOCBJIBH MOKAy xpCMH nepeMeHHbiMH (mho-
^sccxBGHHaH KoppeAHUHfl) HCBOAbBOBaAacb cxaHAapxHaji nporpaMMa

: SSh „aTe.7a?H,ecKoro o6ecne,e„.,, SlBM EC 1022 Koppe;.auH»
n^ACHAAacb ajih CAynaeB: RV-HqDcp., RDcp.-VHq, RHq VDep., npH

•".TOM HCKAIOAaAOCb B3aHM0BAHHHHe Me>KAy nOCAGAHHMH npHBHaiiaMH
.3 Ka>KAOM CAynae (Hq h Dep., ^ h ^o. ^7' Dep.)-

no- Bbi6opKe aM(})op BapHanxa I'B noAYBeHbi CAeAyioiUHe pe-
y.Abxaxbi.: RV-HoDep. =0,28, RDep.-VH,^2^RH,-^
Iab BapHanxa II-A K03(J)(J)HUHeHxbi: 7?y-/7o7^cp.-0,44, RDep.- VMo-

0,70; 7?77o-V7)cp. = 0,75.
- Hs 3xoro cABAyex, nxo ycxoflnHBaa h naAOKHaa BaaHMoaaBiiCH-
Mocxb cymecxByex MexcAy AsyMH npH3HaKaMH:^o h Dep.. Ho oxAeAb-
aocxh ohh He onpeAGAfliox gmkocxh cocyAa. IloaxoMy K03(pq)HUHeH-
Tbl KoppeAHUHH Me>KAy V HH^Dep. CXOAb HH3KH (0,28—0,44). B XO
KG BpeMH ypOBeUb B3aHM0CBH3H Me>KAy AloSblM H3 AHHeHHblX paBMB-
•10B H eMKOCXbK) COBMeCXHO CO BXOpbIM paSMCpOM AOBOAbHO BblCO-

_ 0,52—0,75. TaKHM oGpaaoM, noAXBep>KAaexcH BbicKaaauHbiH
'^'uiee x'e3HC o HecoMueHHOH h jkccxkoh. aaBHCHMOcxH cmkocxh ox co-
. .TBCXCXByiOU],HX AHUeftUblX paaMcpoB.

•• Sboaiouhh cxanAapxoB bmkocxh Xepcoueca, bcah hx yBHsaxb
XHIIOAOrHHeCKHM pHAOM Xapbl, npOCAeXCHBaeXCH AOBOAbUO jiexKo.

' aMbiM -pauHHM HBAHexcH 6 reMHxeKXOBbiH cxauAapx xpexbeii uex-
" •••cpxH IV B AO H. 3. (rpynna I-A-1), GuxoBaBrnHft no nepByio xpexb
-HI1b:-AO H: 3. (rpynna I-A-3). OpaKUHeft 3xoro exauAapxa HBAHAacb

vtcpa B5 reMHreKxoB (rpynnbi I-A-2 h I-A-4).
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C KOHua IV B. AO H. 3. reMHreKTOBbie Mepbi ctbjih 6oJiee pasiu
oopasHbiMH, HcaM CTaHAapx cMeHHji coAep>KaHHe. Cvah no MaccoBl.

HaxoAOK craHAapTOM cxaji: cqHtaTbca 06-beM b 4 rcMHreKxa -(-a-.v
J^opu Bapnanxa I-B, a c HanSjia II b. ao h. a. —cocyAbi V xnna)
OpaKUHHMH 3xoro cxaHAapxa cxajin Mepbi b 3, 2 h I reMHreKx- IirpHa„TH I-B, I-r. III-A, II-A „:iI,B), ocLbhoS BHnycK KoTpuI im"
XOAHXCH Ha KOHeu IV—nepByio nojioBHHy III bb. ao h. a.

ocHOBe Apyroro cxaHAapxa Xepconeca CKopee Bcero AenoA'a':
xHHecKHH xyc B3,283 ,aHxpa. noHua IV-nSna^na III bb aq^hS
peKO»CTpy„pyeTM „epa B3 xoB (Bap„a„, ni-B), a abb %m,

• AO H. a. B I xyc (BapHaHx II-B). B axxHiecKHx xohx kdi
3KBHBa,neHXbi oS-bCMa h mhoxhc reMHreKx^oBu.

aaMexHxb, nxo xocBbifl cxaHAapx b Xepco-
M pacnpocxpaHeH ^

xecTO ™ ^epcoHeccKHe cxaHAapxHbie Mepbi 6biji.
TTI no ^0 GTaHAapxaMH BCAymnx uenxpoB-aKcnopxepoB iV.
ooo "• ' Q'PaKUHOHHaH Mepa b 5 reMHxeKxoB (21 89-a)npoHSBOAHaH ox pannero 6 reMnrcKxoBoro cxaHAapxa, gjiHSKa' cxaii

iTl cZnuZ <^«HoncKHx auZp nWeoTnoS.
Aapry Ko^a IV Bao h".?'-. poAoccKOMy CTaj-,

^-ABMHreKTOBblS CTBHAapT (17,52 x1KOHua IV —nepBOH nojioBHHbi 11^ bb. ao h. a. B,iiH3KHe Mepbi etiKQ-
AHHbMV B aM({)OpbI C,npHMUM XOpAOM HCHHOHCKHe Cepc-
xaD"K0Hna ?V n anaAorHK) Aaex (j^acoccKan KOHHHecKa«xapa^ KOHua IV b. ao h. a. h oahh H3 BapHaHxoB aM(})op xHoa Cpjio-

^paKUHOHHbie Mepbi b 3, 2 h I reMHreKx (13 13- 875- 437\nVBCjeBaK>TCB CPBAH KepaMBBBCKoft Tapo. Oaco'ca:' CHBonb:,
ibBK^BBu" """""O CAeXATb BHBOA 0 BHCOKOH CTBneHH yHli-
JpHHnfi ^®P^o«eccKHx Mep, HBAHBuieHCH cjieAcxBHeM uejieHanfjaB-
pSocxoa'̂ HeCM cxaHAapxoB bmkocxh kHaHsLeepacnpocxpaHeHHbiM CHcxeMaM h M.epaM.

" TaM'̂ we. '̂c.'Vg. IH, 122;'
Ta M ate. C. 110, ill2, 114.
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SAKJlIOqEHHE

AHajlHS AOCTynHOH Bbl6opKH KepaMHieCKOH Tapbl SJIJIHHHCTHie-
.Koro.XepcoHeca no3Bo;iH;i npHfixH k psAy bhboaob, HMeiomnx sax-
ine sHaHeHne aah HayneHHa sKOHOMHiecKoft HcropHH STOro rocyAap-
TBa.

PaapaSoTaHHaa .THBOAorHMecKafl KAaccH4)HKau,HH aM{})op nacKOAb-
-0 B03MOM<110 xpOHOAOrHBeCKH AH({)45epeHU,HpOBaHa H TeCHO yBH3aHa

|in3BHTHeM ciaHAapTHbix Mep eMKOCTH. B HacroHmee BpeMH moxho
• 'OpHTb O CymeCTBOBaHHH B XepCOHeCCKOM aMC[)OpHOM npOH3BOACT-
. iC Meiiee bhth thbob cocyAOB, b paMxax KOTopbix SbijOBaAo okoao
ecfiTH craHAapTHbix Mep. Hex coMHeHHH, ixo c caMoro HanaAa sxo

ipOH3BOACXBO HaXOAHAOCb BOA CHAbHbIM BAHHHHeM XOHMapHblX Xpa-
.;IIAHH. BBAyiAHX UeHXpOB — SKCnopxepOB BHHa H OAHBKOBOrO MaCAa.-

TaK, CHHOnCKOe BAHBHHe npOCAOKHBaeXCH B M0p4)0A0rHH H CXaH-
:apxax caMoro paHHero — nepBoro — XHna aMCpop Xepconeca, no-
iBMBUierocH B xpexbCH BexBcpxH IV B. AO H. 3. (BapnaHx I-A CO cxaH-
lapxHbiMH McpaMH B 6 H 5 reMHxeKxoB). XI,aAbHeHUiee paaBHXHe 3xox
ipOCHHOnCKHH XHB xapbl BOAyAHA B KOHU,e IV—III BB. AO H. 3., KOX-
xa 6biA0 HaAa>KeHo bpoh3boacxbo cjjpaKUHOHHbix cocyAOB eMKocxbio
:i 4; 3 H 2 reMHxeKxa (BapnaHXH I-B, I-B, I-F). CaMbiM MaccoBUM
'ihiA BapHaHx I-B MepoH b 4 rcMHreKxa, BbmycKaBUiBHCfl c KOHua
IV BO KOHeU III BB. AO H. 3.

CHHOBCKaH xpaAHB,HH OIB,ymaeXCH H B aM(J)OpaX BHXOXO XHBa, BO-
•MjiiBUiHxcH He panee cepeAHHbi III b. ao h. 3. 3xox xhb xapu 6biA
•vrrcMirxaH Ha xy xe Mepy, hxo h BapHanx I-B, h BbixecHHA nocAeAHHH

lySexe III—II bb. ao h. 3.

3 aM4)opax. Bxoporo xhbb jiBcxBeHHo HHxaexcH nporepaKAeflcKoe
lllHHHe. AHaAOrHHHbie XepCOHeCCKHM HefiOAbUIHe COCyAbl eMKOCXblO

• 1 xeMHreKx (sapHanxbi II-A h II-B) h I xyc (sapHaHx II-B) npe-
uAaAaiox B repaKAeficKOM xapnoM BpoH3BOACXBe b KOHB,e IV —

HI BB. AO H. 3. nporepaKAeflcKHH xhb xapbi AOXHsaex ao KOHua
MI — HaqaAa II bb. ao h. 3.

HecoMHeHHoe BAHHHHe Ha xepcoHeccKoe roHnapcxBo oKaaaA Oa-
•oc, BpoAyKUHH Koxoporo BOCAyxHAa Bpoo6pa30M aab cBoeoSpaa-
iix aMcJjop xpexbero xHna co cxaHAapxHoii MepoH b 3 xoh hah 2 re-
•"leKxa, BbiBycKaBUiHXCH c BOCAeAHeH HexBepxH IV ao cepcAHHU
M BB. AO H. 3.

B .XepcoHece oAHOBpeMeHHo CbixoBaAO He Menee Asyx cxaHAap-
')!), AAH KaXAOrO H3 Koxopbix CyUieCXBOBaAH (j)paKH,HOHHbie MepH.

''(•iioBHOH cxaHAapx 6a3HpoBaACH cKopee Bcero na xoHHHKe hah reMH-
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rcKTe, B ocHOBe BToporo :jife;>Kaji aTTHHeciaiH xyc. OTAejibHbio-
eMKOCTH 06c;iy>KHBa;iHCb HeCKOJIbKHMH BapHaHxaMH cocyAOB p: -
THnOB. B03M0>KH0, 3t0 CB5I3aHO CBbinyCKOM BHHa paSAHMHbrjTD^

Becbwa BepoHXHo. qxo npk npoeKXHpoBaHHH hoemx XHno-eMkt
HcnoAb30BaAacb MexoAHKa: pacnexa oS-beMOB xba BpameHHn no
MyAaM repoHa. B xo xie apeMH aHaAna MexpoAoxHHecKHx xa'p. :
Phcxhk h BbiHBAeHHe HeKoxopbix saKOHOMepHocxefl B cooxnoTii i
AHHeHHbix pasMepoB n03B0Anex npeAnoAaraxb HcnoAbaosaHHe xc; \
HeccKHMH MacxepaMH HHHbix (j)opMyA pacnexa cxaHAapxoB. '

jKe KacaexcH KAaccH4)HKaAHH npo4)HAbHbix nacxeii xepc:
CKHx aM^Jop, xo ee pesyAbxaxu Moryx niviexb Ba>KHoe SHakeHnck^
6oxe no peKOHcxpyKunH KOMnAeKcoB KepaMHBecKOH xapu na 610; t
$parMeHXHpoBaHHoro MaxepnaAa. BoxAeAbHbix CAyqaax mokcx f...;,
Aana AHtJnJjepeHunpoBaHHaH oueHKa cocxaBa 3xnx KOMnAeKcaK n
THnaM cocyAOB n hx cxaHAapxaM h onpeAeAena Aocxaxo-ino
HO HX aScOAlOXHaH HOXHOCHXfeAbHaH XpOHOAOXHH. ' '

B06meM Hxore, hmbioiahIch MaxepnaA no3BOA5iex CHHxax-J,
MaccoBoe npoH3BOACxBo KepaMHHecKOH xapbi b Xepconece ocyme.
AHAOCb CO Bxopofi nOAOBHHbl IV AO CepeAHHH II BB. AO H. 3. Ha,,,",.,'
Jiee HHxeHCHBHo OHO paaBHBaAocb cKOHua IV no nepnyro noAOBim,

BB. AO H. 3., Hxo coBnaAaex c nepnoAOM HaHsbicmero pacuHci,
3K0H0MHKH xocyAapcxBa. HaHHHaH c cepeAHHu III b. ao h. 3. na.M.,-
Haexcfl xeHAenuHH k coKpamenHio kbr o6x.eMa npoHanoAcxBa" x-
accopxHMeHxa npoAyKUHH. npHHunoH xoMy HBAHexcn Kpanne' c.V,,-
HaH^BHeiuHenoAHXHHecKaH oScxaHOBKa b pexHone, BHaBaHHan ck.Kii-
koh SKcnaHCHeH. OAHaKo BHnycK xapu npoAOA>KaACH KaK bo Bxop(n'

no.oB„„e ni xaK „bnepsofl noaoBBHe 11 b. s., ,„°r!:
BananHxeAbHo MenbiueM oS-beMe. Maccosoe nponaBOAcxBo npcKin
majTCB „e „03AHee cepeAHBM 11 b. ao h. 3., no KpafiHeS Mepe' ac
HOMHaa MarncTpBTypa noaiKa aioro Bpe«eHH HensBecTHa to,„„ a,,.

kbk „ „eAB,e cocyAH. Bbahmo, sto nponsomno Btot
PAa ceAbCKoxoaaitcTBaHBaa Caaa rocyAapcTBa 6MAa BaHaai.Tca '

hoh cxeneHH noAopBaaa.
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HoBbie HaxoAKH Moryr h aojijkhh bhccth onpeAejieHHbie Koppek-
jijBbi B npcAAOMieHHyio cxeMy, oco6eHHo b oxHouieHHH noBAHero axa-

na aM4)opHoro npoHSBOACTBa b XepcoHece (kohbu III b.— nepsaa
riOJIOBHHa II B. AO H. 3.). HeCOMHeHHO, OTKpblTHH SjIHBtaHIUHX AST
ABAyx oCnjibHbiii Maxepnaji jxjin Aa/ibHefluieH pa6oxbi b 3xom HanpaB-
.'leUHH.
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nPHJIOJKEHHEl .j

METPHHECKHE XAPAKTEPHCTHKH XEPCOHECCKHX AM4>0P " " i

TadAuna 1 .
AM(l)opbi rpyiinw 1-A-l

- I

Q.
O

•e-

D, d H, H D O.'Wo

s
n

3:
1 2 3 4 5 " 6 7 8 9 lu It

1
OcHoimuA KOAAi'KHUn • • • ,

i

i
r:

"r

1
2

3
4
5

6
230

655
667
650
653

~650
652
673

355
346
334
354
338
356
364

93
88
90
93
86
84
85

251

250
260
235
257
270
250

456
442
460
485
453 .
432
466

147
155
150
130
150
140

. 135

717
692
730
720
710
702
716

372
362
350
370
354
370
380

0,38
0,38
0,40
0,35
0,40
0,41
0,37

0,54
0,52
0,51
0,54
0,52
0,55
0,54

0,41
0,45
0,45
0,37'
0,44
0,39
0,37

p Pasjuax
f
f min 650

1
334
1

84
1

235
1

432 ,.130 692 350 0,36 0,51 0,37
f' max 673 364 93 270 485 155 730

1
380 0,41

1
0.55

1
0,45 I

Cp.
apH(}).

114
115
116
117
118
119
120
231

Cpednue apuijtMeTUHecKue

657 350 253 458 'i'44 712 365 0,38 0,55 -0,41

JXotlOAHUTeAbHCLH KOAABK^UA
— 364 455
? 364 ? ? ?

— 341 96 492
— 368 — — 440

~650 340 87 254
? ? ? ? 7
? ? ? ? ?

-344
— -470

— — 380
? 680 380 ? ?

,T- — 357 —

— — 386
130 —• 354 0,39 0,52
? ? ? ? ?
? ? ? ? ?

.

-360
— —

? •

0,38
• ?

i-

4 •,

1. •.

1 '•
1 •' •

IV
1

.1.

r :i.,



Ta6AUtia 2

AM4iopbi rpynnw l-A-2

Ho , D, d H, Ho Ho H D HitHo OilHo .H,IOo

A
1 2 3 A 5 6 ' 7 8 9 10 11

7

'3

jo

660
625

r.40

bSO
tvo

337
324
323
338
.338

88
76
90

-90
-90

264
248
250
285
300

421
457
460
465
440

140
156
150

-180
'-170-

685
705
710
750
740

353
340
340
355
355

0,40
0,39
0,39
0,42
0,45

0,51
0,52
0,50
0,50
0,50

0,42
0,48
0,46
0,53
0,50

CpeOmw apuil>MeTwtacKuc

1 655 1 332 1 87 1 269 1 449 1 159 1 718 1 349 10,41 10,51 10,48

AiH^iopbi rpynn I-A-3 h I-A-4
TadAuna 3

-

Ho £>. d Hx H, H, H D H,lff, D,lffo HolDo

„•

f. • 2 3 A 5 6 7 8 9 10 11

Fpynna I-A-3: ocHoenaa 'koAAeKniin
iZ

13
h
lb'

646
t35
t,2l)

^to

351
331
364
337

102

100
105
104

270
260
225
270

425
430
455

-430

129
-135

130
137

695
-693

680
—700

368
380
380
353

0,43
0,41
0,36
0,42

0,55
0,57
0,59
0,53

0,37
0,37
0.36
0,41

Cpednue apucpMerwiecKue

633 1 353 1 103 1 256 1 435 1 133 .1 691 1 370 10,41 1 0,56 0,38

HonOAHUTBAbHaA KOAABKl^USl

;?i
\Z2
IZ-B

i^V
125"
1Z£
iz?
IZS
^31

I
! —

368
343

-344
' 346

348

?
?

-354

92
94

-92
88
94

?
?
83

236

-270
240
235

?
?

-260

447

?
?

130
140

-150
130
157
?
?
140

?
?

384
360

-360
362
364

?
?

-370

?
? ?

0,38

0,44
0-38
0,45

?
?

0,40

rpynna I-A-4

i " 610 r 327 1 100 1 275 1~425 1 145 1-700 1 343 10,45 10,53 10,44
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crHf.

^Dl
<rh ^

TadAuna 5

Am(J)opm eapHaHxa I-B

1

. /'o D, d H, H, H D DJH„ N,ID,

1 2 3 4 5 6 7 8 9 10 11

lr'7 1-

n

y|

1-^.

.630
605
f?0
600
6 35
6-0
640

-680
635

I

246 -76

242 81
251 -86
250 96
240 90
234 -82
248 80

256 -90

260 84

OCHOBHan KOAABKHUH

225
222
220
210
200

-215
240

234

-455
473
460
505
495
465
480

-470
-476

133 -680 263 0,36 0,39
135 695 258 0,37 0,40

-140. 680 268 0,36 0,41
142' 715 265 0,32 0,39

-130 695 255 0,32 0,38
-130 -680 250 0,35 0,38

140 720 264 0,38 0,39
-135 -730 272 0,38 0,38

150 -710 281 0,37 0,41

0,54
0,56
0,56
0,57
0,54
0,55
0,56
0,53
0,58

101



",y

-vt

1 '6 2-

1

npodoAOKenue TadAuu - ;

a*
o

• 1. t
ra

.... , ,

Di d H, H, H D D1///0

H

1 2 3 4 5 • 6 7 a 9 10

min I 605 | 234

1wa-t I 680 I 260

201
— -242

202
— 240

203
— -230

204 ? ?

PasMax

75
1

200 455 130

96

1

260 505
1

150

680 1250 ro.32|0,38
'ill730 I 281 I 0,38 I 0,41

Cpednue apucpMerwiecKue

635 I247 I 85 | 225 | ,75 | 137 I 701 | 264 | 0,36 | 0,
UonOMiUTBAbHaH KOAABKHUH

OSl

0,5^

39 I ",5tr

? ? — , ? — -258 — — }

'

— -T —
— 256

— — ••

—
—

—
— -246 —

? ? •? ? ? ? ? ?

AM^jopw BapnaHTa I-r

-630

•'560

Cpednue apu^MeTUHccKue

Ta6Auifa 6

629 I23, I79 I203 j392 | ,02 j595 247 j0,38 )0,43 j0.4,

102



•T-S

src

S5

ay
a?"
^rt'

87
85

•a-'i

11
a 7

AM(])opbi BapHaHTa ll-A Ta6AUna 7

//. £>1 d Wi 76 H, H D Hdth D,IH, HdD,

I 2 3 4 5 6 • 7 8 9 10 11

^15
4 If5
4SO
i\y>

4rc>

4fo
-iio
470
4-70
470
430
5'4«
ifio
44s

OcHoenaH koaabki^uh

^YfS \ 4^

200
196
208
216
198
214
217
212
208
214
204
200
238
210
192
228
210

62 183 350 113 533 216 0,40
54 215 350 160 564 212 0,44

-62" 200 -320 130 -520 226 0,44
-64 -215 325 110 540 232 0,47

56 195 330 128 525 215 0,43
54 218 352 132 570 230 0,49
68 203 370 148 573 233 0,43

-70 -200 -380 -120 -580 228 0,41
63 200 -350 146 -550 225 0,43
82 235 -335 155 -570 230 0,50

-60 -208 -332 -135 -540 220 0,44

68 -200 -320 -140 -520 216 0,47
83 242 -352 175 -600 254 0,45

-65 -235 -345 -157 589 227 0,49
70 205 325 123 530 208 0,46
78 207 -373 160 -580 244 0,46

-72 -210 -320 -140 -530 226 0,46

PasMox

0,44
0,40
0,46
0.47
0,44
0,49
0,46
0,43
0,44
0,46
0,43
0,47
0,44
0.44
0,43
0,51
0,46

0,57
0,82
0,63
0,51
0,65
0,62
0,68
0,57
0,70
0,72
0,66
0,70
0.74
0.75
0,64
0,70
0,67

430

540

1
?'=:r
^oC
20>

Zo%

7^1
i/c

211

713

2is'
711-

717
2.'1-

211
720
2ii

-L,72_

2Y7
2.3®

192
1

54 183 320 110 520 208" 0,40
1 1 1 1 • • 1 1 '

0,50238 82 242 380 175 600 254

0,40
I

0,51

0,51

0,82

209 I 66

CpedHue apucpMBTmecKue

210J 343 1/139 I 553 226 I 0,45 1 0,45 1 0,66

218 '
208
194
217

-204
188
224
200

-205
-210
-228

208

JlonOAHUTBAbHaH KOAAeKU,UH
220
205
195

-350?

"66
60

-66

?
206

-214

57

57
56
55
56

212

127

340
- 149

-370
350
402

?

-350
350

137 -
-135

-330

?

z:

560

235
225
210
233
220
240
240
216

-245 —
225 -

222
-230

?
?
0,66

-0.75

103

103



AM<|)opbi BapiiaHTa II-B
Tadjtuifa 8

a.
o

H, D, d
H D Hz/D,

2

•z
1 2 3 4 5 6 7 8 9 10 11

OcHOBHaH KOAASKlfUH
307 I 147 508
335 |~140 -540

93 438 212 64 201
94 -455 226 66 -205

228
242

0,46
0.45

0.48
0,50

Cpednue apucpMemnecKue

446 I 219 I 65 | 203 | 321 [ 143 | 524 | 235 | 0.45 | 0.49 | 0,65

0,69
0,62

AM(|)opbi sapHaHTa II-B
Ta6Auifa 9

fi
O.
O

•e-
s
CM

z

Di d H, Hz H D HdH, DdH, Hz/D

11

1 2 3 4 5 6 7 a 9 10

95 ' -400 177 -66 175 -275 100 450 192 0.44 0,44 0.57
96 --390 185 -56 -180 275 -100 -455 200 0,46 0,47 0,54

228 j-
1

-360 178 -72 -170 -260 -110 -430 187 0,47 0.49 0,62
229

1

-380 190 -80 -180 -260 -110 -440 j
1

205 0.47 0.50 0.58

Cpednue apu4)MeTmecKue

68 176 268 | 105 | 444
HonoAHenue

? 480

382 182
196 0.46 0.48 0.58

223 170
180 ?

104

J

Uiotf

AM(j)opbi BapiiaHTa III-A
TadAUna 10

a.
o

D, d Hz Hz H D HdHz DJHz HzlD,

z
1 2 3 4 5 6 7 8 9 10 11

OcHoanan KOAAeKu^un

97 543 260 84 320 -330 265 -650 276 0.59 0.48 1,00

98 570 —284 92 335 -345 280 -680 -300 0.59 0,50 0,99

99 -570 272 .

1

-96 -335 -345 -270 -680 292 0,59 0.48 0.99

Cpednue apu(pMeTUHecKue

561 272 91 330 340 272 670 289 0.59 0,49 0,99

UonoAHUTeAbnan KOAAenqun

224 294 86 350 250 -315

Awijiopbi BapnaHTa III-B
TaOAuqa II

Cl

o

-e-

D, d Hz H, Hz H D HzlH, DdHz HzlDz

3

z
1 2 3 4 5 6 7 8 9 10 11

100
101
102
103

225
246

605
-585

-590
•580

254
-265

265

276

90
-85
-80
-90

OcHoenan KOAAeKi{UH
280

-320

-^285
-280

400
-400
-385
-390

-210
-260

-240
-220

680
-72«
-670
-670

Cpednue apuipMerwiecKue

590 I 265 1 86 | 291 | 394 | 233 1 685 | 281 | 0,49 10,45 | 0,88
RonoAnuTeAbnan koaabkhuh

— 1-284

270
280
280
292

0.46
0,54
0,48
0,48

0,42
0,45
0,45
0.48

-85 I 285
83 -

210 I — 1-300 I — 1 _
230 1 — 1 _ I

0.83
0,98
0,91
0,80

105
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• .. --rti

*

:'^ , ""

I

%

• r .

•yj-.-.

i v<.

. J"

Am^opu IV THna
Ta6jiun<i

0.
0

-G-

Oi d H, Hi H, H . H,/Hi D,/Hi 1:

S
ca

s
1 2 3 4 5 6 7 8 9 10 1

104
105

525
-600

185
178

80
-70

265
-265

-350
400

210
~200

-615
-665

200
194

0,50
0,44

0,35
0,30 1;

Cpednue apiKpMeTwiecKue

563 I 182 I 75 I 265 1 375 | 205 j 640
fll

197 I 0,47 I 0,33 I 1.1$

Ta6jiut{u /3

a
a.

D, d Hi' H, H D HdH, £).///. //,

•&
s
a

s?
1 2 3 4 5 6 7 8 9 10

OcHoenaH koaabk^uh
Bap. A

106
Bap. B

107

600 310

-346

90

86

270

220

392 160

135

662 326

-362

0,45 0,52 o,sri

0,39

AM^lOpw H30AHp0aaHHbie
Ta6Auna N

a
0.
0

•e-

Hi Oi d Hi Hi H D H,IHi o,/w. 1,

1
s

1 2 3 4 5 6 7 s 9 10 111

OcHoenaa koaabkhuh

220 I 60
210 -65

180 260 115
120 128 70
200 292 105
180 270 -120

440
248
492
450

MonoAHureAbHaH koaabkhuh

210
140
244
270

0,50
0,53
0,46
0,42

0,53
0,58
0,52
0,59

170
— 100 — -238 _

— ~226
— —

0.5:^
o,si
o.4fc
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nPHJIO^EHHE 3
TABJiHUbl COHETAHHH THnOB AM<I>OP

C THIIAMH nPO<l>HJlbHblX HACTEH

Ta6Auua 1vOMcTairiie THnoB npo({)H;ibHbix MacTen Ha aM())opax rpynn I-A-1 h I-A-2

HoHCKa
TJin—Xs n/n

i-i
1-2

1-3
1-4

1-58
1-5

1-6
1-7

1-8
1-73

1-74

1-9

BeHcu
THn—^6 n/n

rpynna I-A-1

1-1
1-2
1-3

1-4
1-105

1-106

1-139

Fpynna I-A-2

I 1-5

lOcfluo ilara
K;icAMa

Ta6Aui{a 2
:.iniie THHOB npo(pMjii>iii.ix •lacTuA iia aM(|)opax ipyiin I-A-3 h I-A-4

Ho>KKa
THH—-*^1 n/n

BeHcu
THn—n/n K;ieftMO

Fpynna I-A-3

11-10 1-6
11-11

?
— 1-7

1-12
— 11-107
— 11-108

— 11-109

— 11-110
— 11-111
— 1-112

11-140

Bhthjiji

KpaTOH
BaTHJiji

Ebmha
AraHOflop

HHKeea

COKpHT

•tnjinnn; '

Fpynna I-A-4

11-137 I

Hara xaeflMa

KOh. IV

KOH. IV
KOH. IV

KOH. IV
60 rr. Ill

KOII. IV

80—70 rr. Ill

129
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M aM(|}opu
no Kara^iory

K 12,^^

Ta6jiuna :iCoqeraHHe THnoB npo(j)HjibHbix qacrefl Ha aM^Jopax aapHaHTa I-B

rlowKa
THn -- M njn

1-27
I-29
ni-30
n-31
II-:i2

Beiieu
THH -- >6 n/n

11-113
I1-I1-1
11-115
11-116
11-117
11-118
11-119
II-120
III-26
11-28
11-29
11-30
I-36
II-4C

, K ;i c ft

fepoKcen
CoTayi
He HHTaercsi

Ano.n.iaTeH

M O

flHocKypiiA "SeoAopoB

ripHTaHHH ApHCTOHOB

FepaKjieii

KpaTOH
KOTyTHH ApHCTOHOB
FepoKpax HeBMentien

BaTHji.n

BariWA
Cokpht; n

CoKpiit

npHTaUHll ApHCTOHOB

ilnra KJieftMa

1/4 III
KOH. IV
1/2 HI
1/4 III

2/3 III

70—60 rr. 111

KOH. IV—I/l ill

koh. IV
70—60 rr. Ill
70—60 rr. HI

koh. IV

KOH. IV
koh. IV

koh. IV

70—60 rr. Ill



npndn/i'urp^^ffi
HojKKa

THn — >6 n.n
Beiieu J

Tun — n/ii
® " 0 Haxa KvieflMa

11-38
I [-39
1-10

11-59
il-(iO
I 01
1-62
!-i!3
1; -yo

?
?
?

?

ii-<i5
1-46
I-47
111-48
II-49
11-50
1-51
I-52
II-53
1-54

?
p

li-55

11-121
11-122
1-123

11-38
11-141
11-142

1-143

11-144
11-145
11-146
I-147
II-148

KcenoKJi AnojijioB
Coiiojiin'i

ripHTaHHH ApilCTOHOB
HcTpoH Ano.iMoiiioion
FepaKJieM
reporeiiT

^liiocKypiu
Cono.THH
AjieKcaH^p

Hanon .

rcpoKccii

JlnocKypHfl
JlHOCKypilfl
repoKccH
KcaH(lD

FepoiiOT
Ano^iJiomifi

-A
3cxhh; 2E

CiiMaft FlaMaTpiiea

koh. in
koh. IV

koh. IV

70—60 rr. Ill
30—10 rr. Ill
koh. IV—1/4 ifi
1/4 III '

80—70 rr. HI
koh. IV

'/4 III

koh. IV

1/4 III

80—70 rr. Ill
80—70 rr. Ill
1/4 III
1/4 III

80-70 rr. Ill
1/4 III

koh. IV

koh. IV

30—10 rr. IH

131
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n iMcpopbi
no KaTa;i.

K|3/

y.-.-v

CoHeraHHa throb npocjiHJibHbix 'lacreii Ha aM(})opax BapHanTon i ;•

Ho>KKa
THn -- M n/n

11-42
11-64

11-56

11-65

Beiieu
Tiin-M 11,11 I< Ji e fi M 0

BapuaHT I-Ii

11-56

?

11-124
11-125
?

F

Oii,nHnn
/MaTpiiH

BapuaHT I-F

/laMOCiioii

/laia ic.k-i.M.,

111

80-711 til
KOH. IV

1/4 111

— TcW.lllun 5

CoMeraHHe throb npo(J)HabHbix nacTefi Ha aM(J)opax Bapiiaiua II 4

M aM())opbi
no KaTa;iory

i IU>KKa
THn - M

n/n

Hl'HcU
Tiin" — M

n/n

KaeftMo ilara k.u-u.

78 IV-43 1-57
79 IV-44 111-58
80 — 11-59
81 IV-45 —

82 IV-46 —

~83 IV-47 111-61 Ckiothkoh 80—7(1 ; r, II
~t84 IV-49 1-63 . /llIOCKypHfl 80—70 rr. Ii

86 — 1-64 •

87 — 111-126 ConojiHH KOH. IV
89 — 111-127 —

— 90 — 111-128 repaKJien;

sn
KOH. IV—1/4

— 91 ? AhthShoh KOH. IV
92 ilI-48 11-62 He MHTaerca

— 206 — •> AnojijioHiiH 1/4 111,
207 il-G5 •
211 IV-50 - -

—



npodoAOKenue Ta6A. 5

• .1 !

Mo»{Ka Bcneu
K n • n M n /lara kvicAmiiTim M «i, n Titn >6 n/ii

1-66
IV-51 — —

IV-52 — —

IV-66 — —

— 11-67
' C) — • 11-68 —

• • i]
— IIM03 Apxaniip; AT KOH. IV

) — 11-69 —

i IV-53 —
—

11-150 BariiJiji KOH. IV
lV-76

TaOAuifa 6

CoMexaHHe thhob npoijiHJibHbix lacTefi Ha aMcjiopax
BapnaHTOB Il-B h II-B

I
u.ry

Ho}KKa
THII —

nn

Beiieu
Tiin n'n K Ji e a M 0 Jlaia KaeflMa

BapuaHT II-B

I

1-54
1-67

111-70 He BinaeTca KOH. IV —
Haq. Ill

BapuaHT II-B

H30-1.-55 I —

TadAuna 7
Co'icTaiiHe THROB npo())HJibHb)x Bacreii na aivKjiopax III,

IV H V THROB

: .mry
Ho>KKa

Tiin — n/n

Beneu
THn — M

n/n
KaefiMO Zlara KaeftMa

BapuaHT III-A

I

111
III-7I
III-72
111-129

AjlBKCaHflp

KpaTOH

1/4 III

KOH. IV

BapuaHT III-B

^0

•n
.'•5

•')

?
?

ilI-130
III-149

r epoAOT
Cono.nHH

80—70 rr. Ill
KOH. IV

133

1.13^
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M aMipopbi
no Karaaory

HoHiKa
ran — M

n/n

Beneu
Tiin — }i

n/n
I< a e ft M 0 Kara KaeftMa

'^eToepfbiu Tun

104
— 11-73

^ —

riHTblU. TUn

106
107

H3o;i. 68 111-131
11-132

—

tv aMqjopu
no KaTaaory

Ta6AUt\a 8
CoieraHHe thhob npo(J)HJibHbix Macrefi

Ha aMcpopax HaoanpoBaHMbix

HoxfK'a
Tan— t* n/n

1-69
H3OJ1.-70
1-57
1-71

Bciieu
THn — M n/n

I-133
II-134
1:74
III-135
111-136

KjicAmo
ilan
KJieAua

Ta6Aui^..BcHUbi xepcoHeccKHx aM^op, ne cooTneceHHue c THnaMH cocvaon
H aaTMpyeMwc ua ocMoeaiiMH KaeilM

M Bea
ua

II n

K ^ e ft M o /IflTa K^reftMa Mfi-rit xp.llloilHq IITIII. .V-

kOH. IV JIOHA, y6/Br-4.5

koh. IV ^OHA, y6/3

'V • ijU;

,K-i .. ,
.'• +v, ft •/.VCfe ♦'■1

.'hi, :J..;,'

*



K Ji e ft w 0

Aiio.njiOHUH

I-' |1nTOH
I laiiOH

I laHOH

1IpiiTaHiifl
HOB

FiaTHJiJi
r-HTiijiJi
•'.MKpilT

. '.i.iaTeii

. .xiMi; 2E

.\iitii5hoh
Kcaiicl)
I iH l'll.'UI

I i'|i<iKp:ir
iiiieB

ApiiCTO-

I IniMO-

r
I'cpaK.neii

I'opoKpaT
HiieB

l-opMllOHB AnOJIJlO-
aa

'•'paTOH
iHiTanHft ApncTO-
IIOQ

^pMHOH Ano.njioB
. .K.IHfl

HKaHfl

.\racHKJi

Ciuian
(PopMiion AnOJiJiOB
TepoKpar HesMe

HHOB

TcpaKJieii

IlenMe-

Jlaxa KJieflMa

1/4 III
KOll. IV
KOH. IV
KOH. IV
70—60 rr. Ill

KOH. IV
KOH. IV
KOH. IV
1/4 III
KOH. IV
KOH. IV
1/4 III
KOll. IV
70 00 n . Ill

1/3 III

KOH. IV —
1/4 III

n podojioKBHue TadA. 9

MecTO xpaHeiiHH hhb.

JIOHA, ye, on. 16/26
rX3, >J9 3/35771
AKM. 1971. 57
rX3, Ks 88/35666
rX3, A'9 29/35666

rX3. 1913. 1955
EKM. 1967. 2
rX3, Ks 131/35660
EKM. Ns A-168
AKM. 1976. 106
AKM. 1971. 289
JIOHA, y7/14, on. 24/53
.nOHA. y4. On. 3/2
,11(11 lA, y7/l0.5. (MI. I l!)/.ifi

rxs, Ki! 150/35663

EKM. Kapa-ToOe. 1934

70—OOrr.III rX3. 1911. 3261

KOH. IV
70—60 rr. Ill

70—60 rr. Ill
KOH. IV
KOH. IV
80—70 rr. Ill
1/4 III
70—60 rr. Ill
70—60 rr. Ill

EKM, Ks A-2032
EKM, Na A-3345

EKM, Ka A-635
EKM, Afa A-69
EKM, J<3 434
rX3, Na 1/35769
rX3, Na 2/35698
JIOHA, y7/18, on. 30/386
JIOHA, y7/A14, on. 157/20

KOH. iv-Va in EKM, Ka A-642

KOH. IV-V4 111 rX3, Na 31474

135
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Thb
aeaua

M BCH-
ua KaeftMo Aara KaePina

IlfJUU .

M ecTo xpaneiniv. ii-.u.

III
III

III

87
96

100
104

Kcchoh
KoiyTHH ApHCTO-

hob

AxanoAop HHKeea
CHMaft FlapcjseHOK-

AOB

:80-70 rr. Ill
•70-60 rr. Ill

60 rr. Ill
Va II

FX3, J^2 18/36-171
FX3, >1° 4/35758

EKM. 1976. 119
FX3, Afs 3/35755

Ta6/iiii{.:

CoHeTaime thiiob seHuoB c HMenaMH acTHHOMOB h MOH0rpaMM:ir»;;,

Hms acTHHOMa Haa
MOHorpaMMa

AracHKJi
AjieKcaHAp
AhthShoh
AnojiAareii
AnOAAOHHH
ApxaHAp
AxanoAop HHKeeB
Bbthaa

FepaKAeii

PepoHreHT
repoAOT
FepoKcen
FepoKpai HeBMe-

HHCn

^aMociiuii
ZlHOCKypHA
^iHOCKypHA

OeoAopoB
Ebkaha
HCTPOH AnOAAO-

HHAOB

KpaxoH

KceHOKA AnoAAOB
KcenoH
KcaH$
KOTyTHH ApHCTO-

HOB

MarpHH
HanoH
npHTaHHft ApH-

CTOHOB

kiV.
T..'T'''r i:;.'•
IK- ^

, I I V- F-"- .K.".-; •

jlaia oeftMa

80—70 rr. Ill
1/4 III
KOH. IV
1/4 III
1/4 III
KOH. IV
60 rr. Ill
KOH. IV

KOH. IV—
1/4 111
1/4 III
80—70 rr. Ill
1/4 III

70—60 IT. Ill
1/4 III
1/4 111

80—70 rr. Ill
KOH. IV

30—lOrr. Ill
KOH. IV

KOH. Ill
80—70 rr. Ill
1/4 111

70—60 rr. Ill
KOH. IV
KOH. IV

70—60 rr. Ill I, II

Tun,
BapHaKT

DCHUa

DCHuoB n.'n
Tim

.1M ;

95
48, 71
102
23. 99
77, 142
103
100, 109
6, 7, 91, 92, 113,
119, 150, 152

34, 80, 81, 128
?

?, 141
52, 55

39, 82, 1.9,'-.
70
46

25
93, 94, 108

1-B. !!i
?, 11-A
1-B, ?
I-B, 11-A.
II-A
I-A-3. -
l-A-3, 1-r..

1-B, 11-A,
I-B
III, 1-B
I-B

I-B

I-A-3, ?

? 1-B
37, 83, 84, 129, I-A-3,
130 III, ?
? 1-B
87 5

?, 151 1-B, ?

38, 96 I-B, ?
? 1-B
50, 85 I-B, ?

32, 40, 88, 89 I-B. ?

-F>,



npodoAMBHue Ta6A. 10

lOMa H.IH

, I
ilara KJicHMa

Thb.
DapHaHT

ueHua

BeHUOB n/n
THB, BBpHBHT

aM(|iopbi

.MarpHCB

' |)CHO-

1/4 III
30—10 rr. Ill
1/3 II

II
1

•11

97
147

104

?

i-B
?

80—70 rr. Ill
KOH. IV
KOH. IV
KOH. IV
80—70 rr. Ill
70—60 rr. Ill

III
I, II
1,111,?
II
11
11

61
29, 98, 112, 120
47, 126, ?
21
124, 140
82, 90, 153

II-A
I-A-3, I-B, ?
I-B, II-A, III
I-B
I-A-3, I-B
?

KOH. IV I, II 101, 145 I—B, ?

KOH. IV I 44, 75, 76, 143 I-B, ?

KOH. IV—1/3 111,111 78 }

1/3 III II 79 5

III ? ? I-B

Ta6Auu,a 11

XpOHOJIOrHtl THnOB BCHKOB

Tun, aapiiaHT
aM(t)opb]

06man nara
Tuna, sapManra

aM(|)Op H,IIH
OTHeflbHblX

COCyAOB

MM B C H U 0 B

i-A-1
I-A-2

:A-3

:-li

II-A
iiaoJinp.

K.lCMMa

3/4 IV
3/4 IV
KOH. IV—1/3 III
KOH. IV—1/3 III

KOH. IV—cep. Ill
3/4 IV—1/2 III
KOH. IV—1/3 III

1-4, 105, 106, 139
5
6, 7, 112
8—10, 17, 19, 20, 22, 24, 25, 27,

32, 33, 35, 36, 38, 43, 44, 46, 47,
51, 52, 54, 123, 143, 147

57, 63, 64, 66
74, 133
75—77, 84—86, 89, 91, 92, 98, 99,
101, 102, 151, 152, 155

137

fei'

i'igiii|s|il

• ' • t.• •. 1.

1.134
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Thh
BCHUa

II

III

ThH, BapHSHT
aM(|lOpbl

I-A-3
I-A-4
I-B

I-B
II-A
IV
V
ii3o;iii|),
KJieuMa

I-B
II-A
II-B
III
V

H30aHp.
KJiefiMa

06maa jjara lana,
BapHHHTa aM^iop hbh
OTAe;iLHwx cocyAOB

KOH. IV—1/3 III
KOH. IV—1/3 111
KOH. IV—III

1/3 III
KOH. IV—cep. Ill
1/3 III
cep. HI
1/2 II
KOH. IV—2/4 III

KOH. IV—1/3 III
KOH. IV—cep. Ill
KOH. IV—1/3 III
KOH. IV—1/3 III
1/2 II
1/3 III
KOH. IV—1/3 III

npodoAOKeHue tqua. ii

B e II u 0 Q

•107—110. Ill, 140
137

11-<16. 18, 21, 23, 28—31, 34 :\;
39—42, 45, 49, 50, 53, 55, 113 - 12l''

138, 141, 142, 144—146, 148
56, 124, 125
59, 62, 65, 67—69, 150
73

132

134
79, 80, 82, 83, 88, 90, 93—9.5 'i,

153, 154

26, 48
58, 60. 61, 103, 126—128
70
71, 72, 129, 130, 149
131
135, 136
78, 81, 87, 96, 100, 104

XpoHoaorHH THnoe hojkck

Thh
hojkkh

Thb, BapaaHT
aM(l)Opbl

Ofiman aara THna,
BapiiaHTa aM<t)op

Han OTAcjiMiiJx ftiuyauH

I I-A-1
I-A-2
I-A-3
1-B

3/4 IV
3/4 IV
Koir. IV—1/3 in
KOH. IV—1/3 111

Il-B

H30aHp.

KOH. IV—
Han. Ill
BTOp. nojl.
IV—1/2 III

I-A-3
I-B

KOH. IV—1/3 III
KOH. IV—III

II I-B
i-r

1/3 III
1/3 III

Ta6AUna /:

i'J-w

n o }K e K

1-8, 58, 73, 74
9
12

13, 14, 25, 27—29, 33, 34, 36
61—63

54, 67

57, 69, 71

10, 11
15-24, 26, 31, 32, 35, 37—39, 59

60, 72, 75 •
41, 42, 64
56, 65



npodoAOKeHue radA. 12

I nn, napHanT
t M}jopw

Ofiiuafl aara THna,
BapnaHTa 8M4)op h;i>i

OTACJIbUblX cocyaoa
H 0 /K e K

: ;;-A
1/2 III
KOH. IV—1/3 III

30
48

!!-A KOH. IV—
2/3 III

43--47, 49—53, 66, 76

M-B

".'IHp.

1/3 III
1/2 II
1/2 II

55
68
70
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111. BsanMOBcipeHaeMocTb TiinoB npo^mJiBHux
'mctcm Ha aM(j)opax Tpetbero, MeTaepToro ii nHToro thhob

U30A.-6B

141
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METPOJIOrHMECKHE TABJlHU,bI

lJk\

PacnpeAejieHHe saMepoB eMKOcreii nb TMnojiorHiecKHM rpynnam ii i: >

ThH, BapHIHT,
rpynna
aMcfjop

II-B
II-B
III-A
III-B
IV

V (A)
n30.nirp

M>S! aM^iop no naTaaory

1, 2, 3, 4.6, II8, 230

7, 8. 9
12, 13, 15
226
16, 17, 18, 19, 20, 21,

23, 24. 25, 26, 27,
28, 29, 32, 33, 34,
35, 36, .39, 41, 42,
47, 48, 49, 51, 52,
5.3, 54, 55, ,58, 59,
61, 227, 233, 241,
242, 243, 244

67, 68, 70, 71, 72
73, 7.5

76, 77
78, 79, 80, 81, 82, 83

84, 85, 86, 87, 89
90, 92, 247, 248, 249

93
95, 96, 228, 229
97, 101
103
104, 105
106
108
109
110

•{"aKTHMecKan eMKOCTb
aM4)op, a

32,6; 27,3; 27,6
31.3 (m); 27,6 (m);
26,5 (m); 31,1

23,3; 23,4; 23,5
31,4; 30,0; 29,6 (m);
23,7 (m)
18,2; 19,1; 19,0; 19,7;

19,4; 17,4; 18,4; 19,6;
17,2; 19,2; 17,0; 17,8;
16,5 (m); 18,0; 19,1;
19,0; 16,9 (m);.
17.1 (m); 16,7 (m);
18,0 (m); 17,3; 16,8
17,0; 17,7; 18,5
18,0 (m); 18,5 (m);
17.2 (M); 20,1
16.4 (M); 19,9
15.3 (m);

13,5 (m); 11,9 (m);
14,8; 12,'J (M); 13,4

13,5
9,3; 8,7 (M)
5,0; 5,0; 5,2; 5,0; 4,9;

6,0 (m—?); 6,7 (m-
4,9; 5,4 (m); 4,9
6,2 (m—?); 5,2; 5,4
4,4

5,0
3,9; 3,7; 3,3; 3,9
9,2; 10,1
11,1

19,5
5,7 (m)
1.2
6,5

16,7;
19,3;
16,9;
19,3;
16,3;
16,0;
(m);
(m)
17,6

(Ml
(M)

14,
(M)

4,3;
-?);
(m);

III,.-

* SaaK (m) cBufleTejibCTsyeT o MateMaTimecKOM pacwere oCieMa aMiln.' n

,T",'.oS„rir,TKor'''"-I'"™""

I, -



lU-poirriibie aKBHBajieiiTbi cTaHAapxHbix iwep eMKocTH
Ta6yiut{a 2

:-)Kn,u.aj.eHTN Mcp cmkoctb xepconeccKHx awdiop daHTHM-
HWX H MerpHHeCKHX eiHHHUaX

XOAiiHK
(1,094 A)

24
20
24
20

16
12

8

4
4

3

9
5

16
5

I
5

26,26
21,89
26,26
21,89
17,51
13,13
8,75
4,37
4,37
3,28
8,75
9,85
5,47

17,51
5,47
1,09
5,47

xyc
(3,283;i)

rCMHrSKT

(4,377;i)

8 26,26 6 26,26
— — 5 21,89
8 26,26 6 26,26
— — 5 21,89

— — 4 17,51
4 13,13 3 13,13

— — 2 8,75
— — T 4,37

— — 1 4,37
1 3.2? —

— — 2 8,74
3 9,85 —

— — —

—
— 4 17,51

— — 1/4 1,09

MerpcT
(39,39a)

2/3

2/3

1/3

1/9
1/9

1/4
1/7

1^
1/7

26,26

26,26

13,13

4,38
4,38

9,85
5,63

5,63

5,63

MCAHMH

(52,53a)

1J2
1/2

1/3
1/4
1/6

1/12
1/12
:/16
1/6

1/9
1/3
1/9

1/9

26,26

26,26

17,51
13,13
8,75
4,37
4,37
3,28
8,75

5,84
17,51
5,84

5,84

PaCBCT CTaHAapTHblX AHHefiHMX Mep
Ta6Auqa 3

I 657
' 655

633
610
643
635

529
464

446
382

36
36
32
32
32
32

26
22
22
20

cpearme noKaaareaH aimefliibix paawepoa

D.

350
332
353
327
282
247
231
209

219
182

19
17
17
15
14
12
10
10
10

9

88
87

103
100
88
85
79
66
65
68

iiiitL x, . a:

5
5
5
5

4
4
4
3
3
3

ff.

aaxTHab

513
496
500
465
515
498
427

28
28
25
25
25
25
21

254
243
206

aaxTHab

12
12
10

143
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' a.

• ">;iS

v'-iy
M

'r'

UpodoAOKenue

CpeAHiie noKaaaTOJiii aiitiepHbix paaMepoa

O.

Ll^j

Tun,
BapHaHT,
rpynna
aM(|)op

Chctcms
JlllHefiHblX
ii3MepeHi<A

//o H,

III-A
IIl-B
IV
V (A)
Ms 108
M.' 100
Ms 110

561
590
563
600
363

225
440

272
265

182
310
194

130
228

13 91 4 «•>

13 86 4 '2\
9 75 4 2\

15 90 4 440 22
10 70 3 218 12

(3 04 3 155 8
13 81 4

—

Tui'ki

PacqeT Mep cmkocth no ijjopMyjiaM repona

A

Thh, * S-
BapHaHT. 50
rpynna 3

aMcpop CR

® 2"

0 ^

I-A-1

II-A

II-B
II-B
III-A
III-B
IV

V (A)

Ms 108
Ms 109
Ms 110

144

29.1 36

23,4 36
30,3 32
23,7 32
17,9 32
13,5 32
9,0 26

5,3 22

5,0 22
3.7 20
9,6 28

11.1 30
5,9 28

19,5 30

5,7 IS
1,2 10
6,5 24

V

JlHHeAiibie pa3Mepu
(8 AaKTH^IflX)

0, d

19 5 28

17 5 28
17 5 25
15 5 25 —

14 4 25
12 4 25
10 4 21

-

10 3 - 12

10 3 12
9 3 10

13 4 12
13 4 — 15

9 4 • 15

15 4 22
—

10 3 12 •

6 3 8 —

13 4 13

«l^opMy;ia Tepoiia

11/14//0
i'l+rf

II/2I//0
5),+rf

11/14W„( D.-fd

ll/21/7o

Pe3\

MO[)M '
no !}'••

Kyo. !
AiKT. :

4073 i
3423 10.
3042

1 ~
1 .

2514
203:;

1007 I. ,
1000

486 -! ,

486 ,! ^

377 ;• '
1060 \ 1.

1135 «1

620 f),

2127 IN.

598 »>.

159 1 .

908 •Oa



Ta6Auna 5
CooTHOiueHne BbmHcjieHHWx mep cmkocth

CO cpeAHHMH sHaieiiHnMii oSiieMa
no rpynnaM h BapnanTaM

I MM.
K.ipMAIir,
I i'viinn

.IM(j)Op

1-A-I

:• ••.•3
•••-4

-ii

AI-A
il-li

• (A)
108
109

i 10

Cpe;iiiiiH CM-
KOCTb aM<()op, n

29,1
23.4
30,3
23,7
17,9
13.5
9,0
5,3
5,0
3,7
9.6

11,1
5,9

19,5
5.7
1.2
6,5

Pe3y;ibr8T
0bim{c;iciiM{i
no <t)opMy;ie
PepOHa, ji

25.78
21,66
25,85
21,37
17,31
13,66
8,46
4,13
4,13
3,21
9,00
9,65
5,27

18,08
5,08
1,35
5,74

PoiiHua, ji

3.32
1,74
4,45
2.33
0,59

—0,16
0,54
1.17
0,87
0,49
0,60
1,45
0,63
1,42
0,62

-0,15
0,74

TaSAUtfa 6
Mep eMKOCTH no peKOHCTpyHpoBannbiM (jJopnyjiaM

CpcAHna
CMKOCTb

BblOopKH, •i^opMyjia

29,1
23,4 >

30,3 >

23,7 >

17,9 >

13,5 >

9,0 >

5,3 ^ 6^^cp.
5,0 >

3,7 >

9,6 >?
11,1 >

5,9 >

19,5 //aD^cp.?
5,7 »

1.2 >

6,5 ^•O'cp.

PeayjibTar BbiqHcaeHHn
Mepu euKOCTH

KyO. JaKT.

4032
3388
3025
2500
2025
1600
1029
507
507
360
867?

1083
633

1985?
507
162

939

25,52
21,45
25,71
21,25
17,21
13,60
8,75
4,31
4,31
3,06
7,37?
9,21
5,39

16,88?
4,31
1,38
5,95

IJWif
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lif4,\«4. Ht.',*^**' i,
'•5'fi'- * '̂ < r

it ' ••«
.j;- • - j;>

iht' '-^

••."A

.iA
^ • ^ •: .. • i."-Vi .J-;%!&• - £fti

wHfc''. .,,i;iL

3 S

vi'ife
K'-'f'' -' *". ;:• •-•; 5

iSite||:

r\ '

'̂:?3

4!': '«i:

•&
X

1
2
3
4

5
6

114
115
116
117
118
119
120

230
231

7
8
9

10

11

12
13
14

15
121
122
123
124
125
126

n P H J1 0 )K I.

KATAJlOr XEPCOHECCKHX AM<1>0P

To* H MeCTO HIXOAKH
HcciieAO- MecTo

BaTe;ii> xpaiieHHsi Hub. H H.nH n. o.

Fpynna l-A-1

1972, n-1, K. 41 m. ,nOHA 17/2 1

1972, n-1, K. 38 » » — 2

1965, X. Bc.n. rs X.1965.7 3

1937, X, n. 16 » rx3 10/49 —

1971, n-I, K. 42 m. nOHA 15/1 4

1953, KepK., H Haji. EKM A-40- 105

1973, n-I, K. 34 m. cry —

1936, X, n. 43 Beji. rx3 4777 ?

1936, X. » » 4789/60 —

1972, n-I, K. 42 m. JIOHA — —

1982, KepK. Kyx. EKM A-8011.1/59 106

1936, X Beji. rx3 4775/121 —

1958, KHea. o6.ii. noKp. HA ? ?

yccp

1986, n-I, K. 48 111. JIOHA — 139
1985, y7/104 HI. HKM 148/11

-

rpi/iiiKi i-A-2

58
5
?
6
7

73
74

1888, Kap.
Aa>k.

1936, X, n. 82
1966, Ejih3., K. 27
1966, F.Jiii i,, K. 24

OCTI. ro Ky. 1888.1/47 5 9
CJl. KM 8293 ? ?

Boji. rx3 4809 ? ?

Bp. POMK 7 ? ?
» » .5,511 V ?

rpynna I-A-3

II.

II.

a.

it

H. 'I,

11

It

It

u

u.

1071.y.6
107.6, y.c,
1014, X, CK.
1972, y.6
1975, y.6
196,3, MiniKii
1917, KepK.
1977, MaiiK
1982, KepK.
1981, y.7

10

lU. JloiiA H/2 (i 10 II

H/0 11 n. II

,/lc'II. 1X3 32275 ? ? 11

m. JIOHA 17/26 7 — B. '1.

m. JIOHA y.6//i5 — 12 11. '1

Kap, EKM 83/63 ? ? II

Mohc. EKM - A-69 108 11. '1

Jlu. EKM s 109 11. '1

KyT. EKM 80/1,54 110 — U. '1

m. MKM 62/7 111 —
1). '1.

* B Tex cjiywaax, Kor^a asrop oCMepoB ne yxaaan — oCMepu aaToiia
siuieii paOoTbi.
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HccJieAO-
BaTCJlb

KyT.
Cm.

m. •

K. 2

m.

m.

>

>

»

»

m.

>

JIu.
>

CJI.

CTp.

^U.
CJI.

m.
Jlu.
m.
Cxp.

m,.
Grp.
m.

TipodoAOfceHue KaraAoea

MecTO
xpaHeiiHfl

EKM
•>

qKM

Hhb. hjih
n. 0.

125/1

rpynna I-A-4

MKM —

BapuanT J-B

JIOHA
»

1JIOHA

»

'x:i

EKM

JIOHA
rX3

»

03
EKM
KM
0AM
JIOHA
EKM
JIOHA
rX3

mkm
rx3

HKM

8/6
8/7
8/9
8/9
y.o/E
8/9
13/3
y.6/E6
8/9
8/3
r,/'.i
8/4
(•)(;/30M2
65/36442
31
229

1/36289
2/36289

126
K.9443
?

74
8/5
4/36392
3192

9/36289
20/25. 27

Cre-
SJ % - neiib

o

n

O coxpaii.

s 2

112 a. u.

—

? a. u

140 —
B. 1.

— 137 a. u,

8
9

10
11
12
13

14
15
16
1/

18

10
20
?

21
22
23
v4
25
27

13
14
15

16

17

18
19

20

21

22

23
24
25
27

?
?

29
30
31
32

?
33 '
34

35

a. U.

u

u

u

a. u.

u

a. u.

a. n.

a. u.

U
H. u.

u

U

U

a. u.

a. u.

a. u.

u

u

u

u

u

u

a. u.

u

a. u.

a. u.

u

a. u.

a. u.

a. u-

Kto
oBwe-
pmi*

Kyi.
Cm.

m

Kau
Bp.

Kau

Axm.,
BeJi.
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IP, f '-i

Pofl H MeCTO HaXOJKH Hccjeao-
BaTe;ib

MecTO
xpaHeHHn

1979, MH
KO;i. nojiH
1980, HH
1966. HH
1978, MH
1953, y.25
1983, y.7/51
1983, y.7/50
1983, y.7/46
1984, y. 7/83

6/n
1983, y.7/50
1983, y.7/59
1984, y.7/81
1984, n-I, K. 52
1973, Kyjib, n. 1

1969, MH
1954, Mor. y
HOC. raspHJiOBKa
1979, y.7
1982. K. 18, n.2y

C. KpbI.I10BKa
Kphmckoh
o6.nacTH

1937, X.
1954, y.25
X., 6/n
X., 6/n
1979, MH
1969, MH
1954, y.25

1971, y.6
»

1975, y.6
Ojib.. 6/n

»

>

Ejih3.
1970, y.6
X., 6/n

1900, X., r. n.
1912, X.

• -•%-

6/n —
siii. EKM
— flHM
Hu. EKM

Ctd. rx3

m. MKM
»

»

>

KKM

m. MKM
»

JIOHA

-v,*

/I,am.

Hu.
CblM.

m.

Beji.
Grp.

3eecT
m.

Kocu.
Jlen.

EKM

Mry

MKM

OKM
rX3

»

rx3

EKM

rx3

,nOHA
cry
/lOHA
03

GAM
KHM
KKM
JIOHA

?

npodoAOKemu-

Hkb. M H.1H n, 0.

128
A-915
81
616
97

3/36289
90/8
89/13
85/12
124/18
6629/63
89/5
97/14
122/130

Ky,n. M-73,
M. 1/3

125
196

20/20

82/150
ner. 7435
6/36392
Her. 6042
iier. 6043
130
1

3/36289
40/36373
6/7
y.6/ABop
8/9-B-2
1535

rX3, Her.
7433

31471
n. 0. 3037

Ml 32933

30

35

26

28 28
29 —

— a. n.

— B. 'I.



Mccjieao-
BlTeJIb

II. 1

S-. 34

MilC

•;

'U'P.

Kocu.
m.-
BcJi.

m.
»

Bop.

»

Bop.
»

»

wi.

Kocu.
Ha.n.
Beji.
Bop.
m.

Bop.
Ul

»

Miiji.
6/n
Cau.
MaKC.

Kyr.
m.

»

KyT.
MaKC.
?

m.

»

>

Mccto
xpaiieiiiifl

rx3
MKM
rx3

JIOHA

rx3

rx3
»

»

FHM
0AM
rx3

EKM
rx3

MKM

rx3

JIOIIA
»

cry
»

ra
OKM

5

POMK

EKM
MKM

EKM
•?

OKM
MKM
JIOHA
MKM

JIOHA

npodoAxeHue KaTa.ioea

Mhi). h;ih
n. 0.

n. o. 436
Ms 32906

31597
y.7/A0
3979

2/35768

101/36442
60/36442
104/36442
3/36438
28/36438
4/36438

72842
30599
409
3914/3
18/36438
20/18
4/62
20/19
19/26
20/24
'.1

210/36442
6/6
14/1
y.6/flnop

»

T3.1911.164
A-270
?
?

> '
59/8
132/3
E-81/872
?

A-11098
60/11-12
14/5
46/2
97/15
3/6

C9

3
s
M

s

i

Ctc-
neHb

oxpaii.

Kro
o6Me-
pSfl*

? — D. n. Axm.

? B. M. Axm.
45 — B. H.

46 — r

47 r

48 — r

49 — r

50 — r

51 — r

52 — r

53 — r

54 — r

— r Pp.
? — B. H. Kail

55 — r
7

— B. M.
7

— B. M. Axm.

—

38 H.

T

T

—

39

T

T

H. M.

.—

40 II. M.

T

Kau

—

l

T

— '— H. M.

? 7
T

U Bp.
— — a, u. Kau

? — a. u. Caji.
? 7 u MaKC.

? ? a. u. Kyr.
121 B. u. Kau
122 B.

123 a. M,
— ? H. Mane.
— ? H. M. Kau
— 59 H. M. «

— 60 H.

61 H. M

— 62 H. M

— 63 H. H
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m •''

. K

•vTiiir,

n podoAOKBHUe

a
o.
o

Foa 11 MecTo iiaxoAKii
Hccjicao- Mccto

Iliin. >6 h;ih n. o.
JC

c

•&
s
n

«

oareAb xpaKeHiifl S
ft;
m

o
X

z

f:

192 1984, y.7/81 » qKM 122/21 11. '!.

193 1984, y. 7/82 » 123/15 — H. '!.

194 1983, y. 7/59 97/16 — H. 't.

195 1981, y.7/29 » 51/21 — T

196 1979, y.7/7 4/62 — T

197 1984, y.7/83 124/19 — T

198 1977, K. 4
CjiaaKOB. Mor.

Cm. POMK ?
— —

T

199 1984, y.7/81 m. qKM 122/20 1

200 1983, y.7/81 » 120/20 1

227 FlaHTHKaneil 6/n rs nAH-450 138 72 I;

233 1982, y.7/42 m. MKM 80/25 141 75 11

234 1982, y.7/42 » 80/26 142 — a. u

235 1985, y.7/104 » 148/10 — — U.

236 1981, y.7/28 » 69/9 — — u.

237 1969, y.6 m. MKM 6/14 143 I'

238 1981, y.7/25 » 59/8 144 i"

239 1981, y.7/29 » 51/21 r

240 1985, y.7/97 » > 140/10 r

241 1976, Macji. Jlar, > 184/111, 20 145 a. !i.

242 1975, Macji. » 120/111, 15 146 1. i:.

243 > — a. u.

244 > 186/III, 9 147 _

a. 11.

246 1976, Macji. > M-76, fl. 1 148 — a. u.

67
68
69

70

71
72
73
74
75

201
202
203
204

1954, y.25
1955, X., r. n. 2
1972, c. riecKH
1961, 0,nb.

1975, MacJi.
1979, Topr., n. 11
1982, Fapm.
1983, y.7/50
1900, Ojib., 6/n
1955, X, r. n. 1
1982, Fapm.
1947, X.

150

BapuoHT I-B

Cxp. rx3 5/36392 — — a.

Bop. » 64/36442 56 41
} 03 ? ? 7 11

JleBH JIOHA 3592 ? 7 n

» > 3593 ? 7 n

Jlar. xry ? — 42 a. u

Aji. AAM ? 124 64 a. II.

51u. EKM 175 — a. u

ux. MKM 89/6 125 —

6/n 03 1376 ? — a. It

Bop. rx3 27/36438 — — 1

EKM 175-A 1

BcJi. rx3
i

? ? —• a. u



noodoA^nceHue KaTa.toca

S Ctc-

% nCHb

a>
CQ

o
X

coxpaH.

2 21

nrc;tpJio-
i>.lTeJh

Cip.
VI u.

r-iop.

1C-rp.

Ui.

MecTO
xpaiiCHiin

BapuaHT

rX3
EK/A

Hhb. H """ "• °'

i-r

75/36360.
A-16771

BapuaHT II-A

61/36442
111/36442
71/36442
4/36389
3285
A-1502
}

A-1658
162/36442
60/9
825
93/12
98/64
?
5/5
1332
3105
63/36442
211/36442
17/36438
103/36442
20/23
1/36439
4/61
1/1539/15—38/4
7

17/36439
•>

31474

81/36442

62/36442

20/167
147/2

EKM
JIOHA
EK!A
rx3

Imkm
1EKM
Wria

-»

^CTawC.
JIOHA
KM
Jljrra
rx3

»

»

MRM
rX3

1MKM
4KM

CaJi.

56
65

a. U.

a. u.

KT8
o6Me-
pM*

H.

II. M.

H. 1.

H. H.

a. u-

(, ISO

151



f r':-

•S||

n podoAOKenu-

Pofl H MeCTO IiaXOAKH Mccjicao-
BaiCAb

MecTo
xpaHBHHn Hhb. yh HAH n. 0.

249
250

MacjiHHbi, 6/n
1976, MacjiHHu

^3 11972, y.6
94 1983, y.7/59

95
96

223
228
229

07

98
99

224

100

101

102
103
225
246

104
105

X., 6/n
1953, X, floM

Ano,n;iOHiia
6Jn
1981, y.7/31
1981, y.7/28

lliiKoii. puiioiia
1968, MH
1981, y.7/24
1983, y.7/51

1970, K. 11
y c. Haropnoe

c. BacHJibeBKa
SanopowcKon
o6}\.

1979, y7
1975, y.6
1971, y.6
TapnaHMH

1979, y.7
Kepijb

152

JlaT.
»

»

» 157/111

BapuaHT II-B

— I 76 H.

m. JIOHA 17/27 70 54
> MKM 97/108

— 67

BapuaHT II-B

Kocu. rx3 31142/4
- -

Bcji. ra X. 1953.108 55
— ^jiTa ? ? ?
m. HKM 64/8

» » .. 69/8 — —

BapuaHT JII-A

A-002

;i. j : .

a. n.

CJl. HUM
Hn. EKM
m. MKM

> »

A-26334
60/10
90/7

71

72
—

129 —

? ?

?
—

130
—

149
—

73
?

ii. II.

B. >1.

Bupuakt III-B

?

B-54-89

Mo3. KHM

C,II. »

m. MKA4 ''
» »

» JIOHA
6/n MKM

19/28
y.6/E6
8/9 (B-2)

^eToepTbiu Tun

m.
6/n

MKM
KM

20/31
K. 7984

a. u.

T

r

Ii, ||.

r

a. u

a. n.

(.1^1



ripodoAxeHue KaTaAoza

S Cre- Kto
HccjieflO- Mccto

Hhb. h;ih n. o- a ' nCHk ofiMe-
BaTc;ib xpaHeHHfl 0)

ea
o
s

coxpaH. pna*

5?

lU.
Bop.-

'/lU.
Mii.x.
ipeJi.
M03.

»

lU.

IlHTblU TUn

qKM
rx3

4/5
1/36440

HsoAupoeauHbie

EKM
EKM
rs
KHM

MKM

635
A-25672
Ky.l888.1/17
?

93/30

1311 68
132 —

u

D. M.

133 69 u

134 70 u

74 67 u

? •> u

135 71 B. 1.

T

136 — r

Mo3.

I S'Z
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nPHMEHAHHJl K KATAJlOrV

Hcc;ieAOBaTe;iH:

Aji.
Axm. •

BeJi.
Bop.
Bp.
Bp.
Fpeftc
flam.
SeecT
Kap.
Kau.
Koji.
Kocu.

Kyx.
flax.
JlesH
flen.

-E. M. AjieKceeaa
-P. B. AxMepoB
- r. fl. Be.noB
- B. B. BopHcoBa
-M. B. BpamHHCKHH
- B. H. PpaKOB
- B. Fpeflc
-O. fl. flameBCKaa
- H. B. 3eecx
-A. H. KapaceB
- B. H. Kau
- A. B. Ko.necHHKoB
-K. K. KocmomKo-

Ba.nK33KHHHq
- B. A. KyxaflcoB
- B. A. flaxbimeaa
-E. H. Jleaii
-P. X. flenep

Mbkc.
Map.
MiiJi.
Mux.
M03.
Moiic.
Ha.n.
Oh.
FIOKp.
Caji.
Cm.
Cxp.
CblM.
Oeji.

Ifl.
51u.

— B. E.

-K. K.
— A. A.
— B. 10.
— B. H.
— fl. A.
-M. A.
— H. A.
— E. O.
— A. F.
— K. 0.

— C. <0.
— 3. A.

-fl. E.
— A. H.
— H. B.

MaicciiMeHKO
MapMeHKO
MHa.nep
MHX.nHH

MoaojieBCKiiii
MoHceeB
HajiHBKima
OnaiiKC
rioKpoBCKaH
Ca.nbHnKOB
CMIipHOB
Cxp>Kejicm<iiM

CblMaHOBH'l
tpejiiiubiH
IlI,er.noB
51ueHK0

AKM
AAM
Aaw.
Bh3.
Fapm.
FHM
Fopr.
FX3
F3
flKM
EKM
E.nH3.
KHM
KM
KKM
KepK.
Kyjib.
Kyu.
flOHA
MaHK
Maca.
H
0AM
Ojlb.
03
n-i

154

K

Mecxo naxoAKH h xpaHeHHB

- AaoBCKHft KpaeBeAiecKHii Myaefl
-AnancKHH apxeo.norHiecKHH Myaeii
-AAWHMymKafl
- BHaaHXHft
- noceJieHHe FapmHHo 6.nH3 EBnaxopiiH
- FocyAapcxBeHHbiH HcxopHHecKHH Mysefi
- FoprHnnnH
- rocyAapcxBeHKbiii XepcoHeccKiiH Myaeff-aanoBeaHHK
- rocyAapcxBeHHbiH SpMiixajK
-flHenponexpoBCKHii KpaeeeAHecKuft Myaeft
- EBnaxopiiiicKHH KpaeBeAMecKnii Myaett
- EjiHaaBexoBCKOe ropoAHme
- KHeacKHH HcxopHMecKHH Myaeft
- KepieHCKHH HcxopHKO-apxeo.aorHiecKHH Myaeft
- KpacHOAapcKHfl KpaeBeAHecKuft Myaeft
- KepKHHHXHAa
- KyJIbqyKCKHft MOrH.nbHllK
-noce.neHHe Kyuypyn-1
-flenHnrpaACKoe oxAejieinre HHCxiixyxa apxco.'ioniii All CC.l.l'
- nocejieiiiie MaiiK Ojiiia EmiaTopirii
- nocejieiiiie Macjimiu
- HeKponojib

-OAeccKHH apxeo.norHqeGKnft Myaeft
-O.IIbBHH
- OjibBHflcKHft aanoBeAHHK
-noceJieHHe naHCKoe-I

1.1^3



i.HKKiiii oCjiacTHofi Myaeft KpaeBefleHiiH
.•o.iaucKoe ropoaume
I iKimCKMH MOntJlbHllK HE H. AOHy
laiDiicKiiii rocyAapcTBeHHbift yHMBepcuTCT
Ml'.

.'.ficKiiH KpaeBeAwecKHH Myaefl
: 1.x'

.iicKiiii rocyAapcTBeHHbiii yHHBepcHTer
IICKHM neKponoJib y c. SaoaepHoe

iiime «4aHKa» b EBnaTOpiiH
iMoncKiiii KpaeBeAMecKHH Myaeft'' IM Vij Pk,i\ II »i .»

;r,i .\l' 6, 7 Ha noceJieniiH UaHCKoe-I
i.i-i.i"M' 25 Ha TepaKJieftcKOM n-Be

npoMHe coKpameHHn

. an- HH HMCCKH UCJlblH
, ipTHbHl

M "laCTb

II a a ne'lb

K.-iparaAeyamx
'UlCTb

iiie

llMIICb

:in HaxoAKa

aM(|iopa
aallllbie
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[|] Translations from Russian into English of articles and Cl]
(0) books, on amphoras and related archaeological subjects. (0)
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AMPHORAS

amphorasSepas.utoronto.ca
(Centre for Computing and the Humanities, University of Toronto)
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In <>s: f = footnote, i = begin/end italics,

g = begin/end Greek, b = begin/end bold
[p] = page nr in original.
Accents follow the accented letter with a backslash.

The footnotes for each paragraph are placed at the end of the
paragraph, set off by ===.
Comments inside [brackets] are editorial/translators' additions.
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Type is used for items in the classification of the
whole jars; type is used for the Russian "tip"
elsewhere.

Half-title:

In this monograph are studied the amphoras of Hellenistic
Khersonesos. Based on original methods, the author creates a
susbstantiated typology and chronology of this group of containers,
establishes the standard measures of capacity, mahes an attempt to
reconstruct in general outlines the ancient method of calculating such
standards. The results of the research permit an evaluation of the
level of trade contacts between Khersonesos and other ancient centres.

For historians, archaeologists, all who are interested in ancient
culture.

Reviewers:

Khersonesan Historico-Archaeological Preserve; B.M. Parthenov,
Candidate in Historical Sciences.

[p3]
Introduction

In ancient society handicraft and trade were bound together in a
tight-knit fashion, and often took first place in the ecomonic life of
the state. However written history gives extremely scanty information
about handicraft and trade, which naturally adversely affects the
level of our knowledge. In other words, the traditional route of study
of cincient economics, based on the analysis of narrative history,
became practically exhausted long ago^. The way out of this
situation is clear and consists in broadly enlisting the services of
archaeological material, which posseses a quality inherent in it
alone—massiveness and continually increasing growth.

1. See: Brashinskii, I.B. Methods of Studying Ancient
Trade [Metody issledovaniia antichnoi torgovli] , Leningrad
1984, pl2 f.

[pi2] Chapter 1



Basic Questions of the Method of Studying Ceramic Containers

Questions of General Methodology

[pl8] Scheme of Classification

[p23] Features of Amphora Form

[p29] Classification of Profiled Parts
*

[p33] The Decipherment of Graphs and their Interpretation

[p35]

Methods Of Studying Standards Of Capacity And Linear Measures

As has already been observed metrological research on the
materials of ceramic containers has been not only most promising in
the sense of obtaining new information but also quite necessary for
providing a more precise classification. Naturally the methodological
aspect of such research has its own specificity. The basic
methodological principles for studying the stcindards of capacity of
ceramic containers were developed by I.E. BrashinskiiThe
metrological study of Khersonesan amphoras was started under his

59influence, though from different methodological positions. In
connection with the latter, it is apparently necessary to look more
closely at the substantiation of the proposed methods.

==== 58. I.E. Brashinskii, "Methods of Studying Standards
idem, "Standards of Linear Measures in the Ceramic

Production of Sinope ..."; idem, "A Thasian Amphora from
Nympheum ..."; idem, "Steindards of Rhodian Amphoras ..."; ^—
idem, Methods of Investigating ...

==== 59. Kats, V.I., Monakhov, S.Iu., "Amphoras of Hellenistic
Khersonesos from Panskoe-I pi03 ff; Nikolaenko, G.M. "On
Standards of capacity Monakhov, S.Iu., "Once More on
Standards of Capacity ..."; idem, "On Certain Peculiarities
in Calculating Standard Measures of Capacity of Pointed Amphoras,
AMA 1986 Mr 6.

After research done by M. Lang, I.E. Brashinskii, and others it
became clear that the standard nature of Greek amphoras was determined
by a combination of several linear dimensions, and the content of the

2^.07,



stajidard was calculated by special formulas, some of which were
preserved in the sources (Heron's formulas). In principle we can limit
ourselves to elucidating these standards for different centres, which
is quite sufficient for comparing the import of goods in ceramic
containers. However, another aspect of the question is also
interesting—what were the ancient methods for calculating standard
measures? Their reconstruction, as we see it, may be realised in three
[p36] consecutive stages. The first stage should consist of finding
out the conjectured standard measures of capacity of amphoras in
emcient units of measurement. Further it is necessary to establish
stable linear dimensions in ancient units for each probable standard.
Finally, at the third stage, we should test the conclusion we obtain
on standards of capacity and linear measures with the aid of ancient
or reconstructed formulas for calculating the volume of bodies of
rotation. The task of reconstructing formulas unknown from the sources
becomes a most important one, since the very diversity of the amphora
shapes presupposes the existence of numerous variants in calculation.

We should chose the selection for such research very strictly. It
may include only those vessels for which we have the necessary
quantity of data, and, first of all, [empirical] measurements of full
capacity and basic linear dimensions. It is desirable to conduct the
determination of the actual capacity of the amphoras with water or
grain. It is also possible to calculate the capacity mathematically on
the basis of a drawing made with [empirical] measurements. However in
the latter case one has to be extremely careful. The drawing must be
absolutely accurate and without fail at natural sise. We should know
the actual thickness of the wall which varies strongly in amphoras of
different types and centres. Experience indicates that a mistake of
only 2 mm in determining the thickness of the wall for an 18-25 litre
amphora gives a distortion of up to 1.5-2 litres in mathematical
calculations.

Earlier we doubted the lawfulness of using a mathematical
fincalculation of capacity from a drawing. This conclusion, as has

now become clear, turned out to be premature, since it was based on
extremely limited material. Recently, together with N.F. Fedoseev, we
again returned to this question, having conducted similar calculations
from drawings made with [empirical] measurements for a series of 40
amphoras from different centres for which the actual capacity was
known. Precision of calculations to a certain degree was guaranteed by
the fact that the thickness of the walls for vessels of these centres

was calculated beforehand on a massive amount of material. Comparison
of the calculated and empirical data indicated that deviations rarely

-2-0^



exceed 0.3-0.7 litres.

The methods of mathematical calculation of the capacity of
amphoras are extremely simple and have been described in the
literature.®^ For this purpose the vessel is conditionally divided
on the drawing into many truncated cones and cylinders, the sum of the
volumes of which provides the result sought. In order to speed up such
calculations, N.F. Fedoseev created Cp37] a program for EVM
[Electronic Calculating Machine, or computer] in Basic (any language
can be used) after which only the initial data were fed into the
machine: radii and heights of the truncated cones and cylinders.
Practice indicates that the volume of the average amphora may be

62
calculated in 5 to 10 minutes.

==== 60. Kats, V.I., Monsikhov, S.Iu., "Amphoras of Hellenistic
Khersonesos from Peinskoe-I ...," pl02.

==== 61. Nikolaenko, G.M., "Marks on Ancient Pythoi [Metki na
antichnykh pifosaddi] ," Tavridian Khersonesos. Crafts and
Culture [Khersones Tavricheskii. Remeslo i kul'tura] Kiev 1974
p26.

===== 62. The first results of the experiment were reported by

N.F. Fedoseev at lectures in memory of P.N. Shul'ts in January
1986 in Leningrad.

The first task—determination of conjectured standard measures of
capacity of amphoras—may be carried out according to the following
scheme. The entire selection of the available [empirical] measures of
capacity is drawn up in the form of a variation row, from the lowest
to the highest values. Then we can construct a graph or histogram of
the capacities. At this stage we should without fail determine

law-conforming intervals of values and obey certain rules.
Grouping of the vessels on the basis of only one histogram is
undoubtedly more or less uncertain. In those cases where the deviation
of the capacity of specific amphoras from the average results in the
group caused doubts, we used the above-discussed method of determining
the sise of the standard deviation. If the scatter of the capacities
obeys the law of normal distribution we may suppose that the group of
amphoras under observation most likely represents one standard
measure.

==== 63. Kats, V.I., Monakhov, S.Iu., "Amphoras of Hellenistic

Khersonesos from Panskoe-I ...," pl03. Table 2; Monakhov, S.Iu.,
"Once More on Steindards of Capacity ..." pl63; Brashinskii, I.B.,
Methods of Investigating ..., Fig. 3, 4.

2.0b



==== 64. Kamenetskii, I.S., Uzianov, A.A., "On the Rules of
Constructing Histograms [0 pravilakh postroeniia gistogramm],"
Archaeological Research in the Urals and in Western Siberia
[Arkheologicheskie issledovaniia na Urale i v Zapadnoi
Sibiri] , Sverdlovsk 1977.

At the end of this stage of work we calculated the conjectured
standard measures of amphora capacities not in metric but in ancient
units of capacity. Here it is convenient to use tables in which we may
visually reflect all possible conversions of capacity into ancient
units of measure (Appendix 4, Table 2). In converting metric units
into ancient we have to take into account the circumstance that the

full capacity of an amphora as a rule must be somewhat larger than the
corresponding standard measure. Cato, for example, directly advises
that amphoras should be filled to the base of the handles (Cato, 113).
Such planned excess of capacity apparently in some measure compensated
for a possible mistake in manufacturing a vessel, and moreover it was
necessary as it provided a layer of air between the cork and the
contents. Research has shown that this difference between actual

capacity and the standard measure is approximately equal to the volume
of the neck.®^

==== 65. Brashinskii, I.E., "Methods of Studying Standards ...,"
p95; Kats, V.I., Monakhov, S.Iu., "Amphoras of Hellenistic
Khersonesos from Panskoe-I ...," plOS.

[p38]

The second stage of work logically derives from the first. If
there were standard measures of container capacity, they must have
been calculated on the basis of certain linear dimensions. We have
already established above the necessity for singling out as the most
important linear features such parameters of the eanphoras as depth,
largest diameter of the body, diameter of the mouth, height of the
upper part, and height of the neck. We can determine the scatter and
the average arithmetical values of each of the above-mentioned
parameters in metrical units (mm) in accordance with each of the
conjectured standard measures of capacity of Khersonesan amphoras, and
then convert these average values into the equivalents in ancient
measures of length (dactyls, feet). Preference was given to those
results which, first of all, were close to or equal to whole numbers,
and secondly divisible by the numerals 7 and 11 which entered into the

ancient formulas for calculating the volume of pythoi.^® It is
quite important for such parameters to be expressed not only in a



whole number of small units of length (dactyls) but also in larger
units (feet).

==== 66. Brashinskii, I.B., "Methods of Studying Standards
plOO; Monakhov, S.Iu., "Once More on Standards of Capacity ..."
pl66.

We can test the correctness of the conclusions derived from the

first two stages of the work only if we succeed in reconstructing the
ancient methods of calculating amphora standards. For this purpose we
may use the above-mentioned formulas which Heron proposes for
calculating volumes of different types of pythoi. If, as a result of
calculations by these formulas, we obtain, on the basis of the
discovered linear dimensions, a measure of capacity which corresponds
to the one previously established, we may conclude that the testing
has verified the conclusions, and thus the ancient methods of
calculating amphora capacity have been reconstructed.

It is also necessary to foresee another point. The Greeks may
have used some formulas unknown to us for calculating standard
measures of capacity, and in this case we can arrive at the
reconstruction of these formulas only when the conformity with certain
laws in the correlations of linear dimensions for vessels of various

types and standards is established.®^

==== 67. Lang, M., Crosby M., "Weights, Measures, and Tokens,"
Agora 10 1964 p59; Brashinskii, I.B., "Methods of Studying
Standards . . .," p93.

==== 68. Monakhov, S.Iu., "Once More on Standards of Capacity
..." pl72.

The extreme variety of metrological systems in ancient centres
implied the necessity for converting the measures of capacity of one
centre into the standard measures of capacity of other centres. The
given circumstance must be taken into account in our work, and may
serve as a unique kind of litmus paper in testing standard measures.
[p39] Until now the dependence of the measure of amphora capacity upon
basic linear dimensions (Kg, Dj, d) was proven in a purely
practical way—by means of calculating capacity by Heron's formulas.
However, the level of such inner interrelation may also be determined
theoretically with the aid of correlational analysis.®^

==== 69. On the significance of correlation analysis, see
Radililovskii, V.V., ''On the Question of Constructing Scientific
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Theory in Archaeological Research [K voprosu o postroenii
nauchnoi teorii v arkheologicheskom issledovanii],'' Problems
of Reconstruction in Archaeology [Problemy rekonstruktsii v
arkheologii] , Novosibirsk 1985 plS ff.

The correlation coefficient between two variables is obtained by
the formula

n 2xy ( 2^) ( Sy)

[nZx^-CSx)^] [n2y^-(2y)2]

where R is the coefficient of correlation, x and y are the values of
variables, 2 is the summation sign, n is the number of

70observations. A simple paired correlation conducted by means of
manual calculation may be determined only between two variables. In
this case the chain Hg - Dj - d should be reduced to two
units. In principle there is a basis for such a reduction. Since all
ancient formulas for calculating standards of capacity use half of the
sum of the maximum body diameter and the diameter of the mouth (D +
d)/2 which may conditionally be designated as the average
diameter Dav> practically the entire connection may be reduced to
the chain Hg - D^y. In order to test the hypothesis of the
possible use of the reconstructed formulas for calculating standards
in ancient times,the same considerations were used to determine
correlation coefficients for the combinations H4 - Dav and H5
— Dav.

==== 70. Glass, D., Stanley, D., Statistical Methods ..., plOT.
==== 71. Monakhov, S.Iu., "Once More on Standards of Capacity

..." pl72; idem. "On Certain Peculiarities...''
==== 72. We reconstructed two possible formulas for calculating

standards of amphora capacity where the abstract dimensions H4
(depth - height of neck) and H5 (depth - height of the upper
part) figure.

The multiple correlation among three or more variables is
calculated with the aid of computer technology. Correlation
coefficients for combinations V - Hg - Day, V - H4 -
Dav. and V - H5 - Day were detected for representative
selections according to the standard program of the system of
mathematical support EVM ES 1022.^^
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==== 73. Senior researcher V.B. Rodnikovskii from VTs SGU

[Computer centre of Saratov State University] kindly helped us in
this task.

According to the rules the correlation coefficient may fluctuate
from -1.0 to +/-1.0. We consider the low coefficient to be the one the
absolute values of which are in the interval from 0 [p40] to +/- 0.5,
the average coefficient—at fluctuations from +/- 0.5 to +/- 0.7, and
the high coefficient—from +/- 0.7 to +/- 1.0. The relation between

• 74
features is direct when positive and inverse when negative.

==== 74. Iberia, K., Factor Analysis [Faktornyi analizj , Moscow
1980 p24.

Correlational eoialysis is carried out only when a representative
selection is available. For Khersonesan material it cein be used only
for individual variants of containers (I-A, I-B, and others) which are
represented by no fewer than ten vessels.

Detection of the level of interrelation between linear dimensions

and capacity with the aid of correlational analysis allows us to a
certain degree to evaluate the significcince of individual parameters
of amphoras and in the future it will allow us to progress to the
evaluation of absent features (capacity, dimensions) for fragmented
vessels on the basis of regressional analysis.

Summing up everything that was said about research methods for
ceramic containers we may note that the given methods used in this
complex permit us to solve, in a correct and orderly way, both
classificational tasks and individual problems connected with the
general development of crafts and economics in their entirety in
ancient centres.



Chapter II
The Typology and Chronology of Khersonesan Amphoras

In accordance with the principles of a formalized system for
description and systematization by a simple algorithm it became
possible to classify 123 whole and archaeologically whole Khersonesan
amphoras which have the full complement of features. The constructed
graph of classification (see Fig. 1) showed the existence of 5
independent Types of vessels (I, II, III, IV, V), within some of which
Variant types (A, B, B', and G) have been isolated already at this
stage of classification. Four isolated amphoras with a unique
complement of features, which it is more correct at present to connect
with free-form design (nrs 108-111)^ are left outside the limits
of the Types.

=== 1. Here and further we give the ordinal numbers of the
amphoras under which they are indicated in the catalogue.
[Catalogue in Appendix 5 pl46 gives a concordcince of M's numbers
with inventory/publication nrs—trs] The numeration given here is
secondary since it has been systematised by the results of the
classification. Exception was made for nrs 226-250, which were
included into an already-made scheme.

The work which has been accomplished permitted us to isolate the
series of type-forming and variant features inherent in each Type and
Variant respectively. This in its turn created an objective basis for
distributing the entire remaining collection of Khersonesan amphoras
and large profiled fragments, [p41] amounting to 127 specimens, by
Types and Variants. The amphoras were grouped into tables according to
their affiliation to the Variaints which have been isolated, and
distributed themselves in the following quantitative correlation
(Appendix 1, Tables 1-14).

TYPE I

Variant I-A — 17/17 specimens^ (Tables 1-3)
Variant I-B — 58/79 specimens (Table 4)
Variant I-B' — 9/4 specimens (Table 5)
Variant I-G — 2/0 specimens (Table 6)

TYPE II

IJO



Variant II-A — 17/20 specimens (Table 7)
Variant II-B — 2/0 specimens (Table 8)
Variant II-B' — 4/1 specimens (Table 9)

TYPE III

Variant III-A — 3/1 specimens (Table 10)
Variant III-B — 4/2 specimens (Table 11)

TYPE IV — 2/0 specimens (Table 12)

TYPE V — 1/1 specimens (Table 13)

Isolated — 4/2 specimens (Table 14)

Sum total 123/127 = 250 specimens

=== 2. The numerator indicates the number of amphoras of the basic
collection classified by a simple algorithm, and the denominator
indicates the number of amphoras from the additional collection
distributed on the basis of the variant features which have been

isolated.

Apart from the selection of 250 amphoras already mentioned, a
series of whole and archaeologically whole Khersonesan vessels, not
available to me because of their loss or for other reasons, remained

Q

beyond the limits of classification. It is impossible to identify
them with any Type [p42] due to the absence of parameters. Also 34
stamped necks and handles with their rims preserved, which so far
cannot be correlated easily with one of the isolated variants
(Appendix 3, Table 9), were not included in the total number.

=== 3. Thus for example 4 amphoras including 2 with stamps of
Telamon and Nanon were found in 1952 by M.A. Nalivkina in the
excavations of Kerkinitis. Their drawings and photographs have not
been published; however the vessels themselves have frequently
been mentioned in the literature (Nalivkina, M.A., "Trade
Relations of Ancient Towns of the North-West Crimea [Torgovye
sviazi antichnykh gorodov Severo-Zapadnogo Kryma]," PISP
1959 plBB; Borisova, V.V., "Ceramic Stamps of Khersonesos and the
Classification of Khersonesan Amphoras ...," pl03 ff.) They were
not found in the collection of the EKM. Three more amphoras come
from the excavations in Khersonesos in 190B, 1936, 1947. The first
of them was published twice (Repnikov, N.I., Leper, R.Kh., "Diary
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of the Excavations of the Khersonesan Necropolis in 1908-1910
[Dnevnik raskopok khersonesskogo nekropolia v 1908-1910 gg.],"
KhS 1927 Nr II pl79 Fig. 36; Belov, G.D., "Amphoras from the
Necropolis of Khersonesos 5-4c EC [Amfory iz nekropolia
Khersonesa V-IV vv. do n.e.]," IKAM pl8 Fig. 2.5.) Two
other eimphoras were published by R.B. Akhmerov and G.D. Belov
(Akhmerov, R.B., "Amphoras of Ancient Greek Khersonesos ...," pl67
f; Belov, G.D., "Results of Excavations in Khersonesos for
1946-1950 [Itogi raskopok v Khersonese za 1946-1950 gg.],"
lADK 1957 p239 Fig. 1.) Presently all of them are absent
from the Khersonesan preserve. This work also does not include
individual amphoras from the excavations of the ground burials in
the Azov Sea area and from Scythian tumulus burials in the lower
Dnieper area, information about which may be met with in
Archaeological Discoveries [Arkheologicheskie otkrytiia] and
other publications.

The First Type of Khersonesan Amphoras

This Type includes 86 vessels from the main collection and 100
from the additional collection. This represents more than 74'/, of the
entire selection, which permits us to consider this Type of containers
to be the most wide-spread.

Vessels of the first Type ane characterized by two most importcint
features, the correlations of the linear dimensions: Hi/Hg—ca
0.36-0.41 and H3/D1—ca 0.38-0.55. These amphoras differ from
the other Types of Khersonesan containers in their relatively small
height of neck (H3) and of the entire upper part (Hi), and the
smooth profile of the shoulders and body of the vessels which gives
them a unique "pythoid" shape. The remaining features vary or
characterize groups of vessels within Variants.

Variant I-A includes 31 amphoras (nrs 1-15, 226, 230, and nrs
114-128, 231, 232). These are very large vessels with a capacity of
from 23-30 litres, distinguished by a large body diameter (Di
fluctuates ca 34—35 cm) which comprises about half of the depth
(Di/Hq 0.51-0.56). The average value of the depth is ca 65 cm,
the height of the upper part ca 26 cm (Appendix 1, Tables 1-3).

There is no absolute unity within the Variant. There are
fluctuations in dimensions (Di, d) and in some qualitative features
(presence or absence of slip and stamps). All this permits us to
isolate 4 Groups of amphoras within Variant I-A the detailed

Z.(2-
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characteristics of which it is necessary to introduce by a small
digression into the field of their localization.

The point is that out of the four Groups of containers within
Variant I-A the first two (I-A-1 and I-A-2) are usually assigned to
the Bosporos and only the odd stamped amphora of Group I-A-3 is
considered undoubtedly Khersonesan. This hypothesis about Bosporan or
Pantikapaian amphoras was first put forward by I.B. Zeest as
applicable to 2 vessels found in Adzhimushkai near Kerch and in [p43]
the Karagadeuashkh tumulus."^ I.B. Zeest argued her supposition from
the fact that the clay of these ajnphoras was similar to the clay of
Bosporan roof-tiles and, most important, with the clay of the stamps
isolated by L.A. El'nitskii into the Bosporan group. A certain
significsince was attached also to the location.

=== 4. Zeest, I.B., "Excavations at Kimmerik in 1947-1949
[Raskopki Kimmerika v 1947-1949 gg]," VDI 1949 nr 3 plOO
Fig. 7; eadem, "On the Question of Bosporan Amphoras [K
voprosu 0 bosporskikh amphorakh]," AIB 1952 1 pl59 Fig. 1;
eadem, The Ceramic Containers of the Bosporos
[Keramicheskaia tara Bospora] , Moscow 1960 p26, 95 Table XVII,
36, b, g. The hypothesis was supported by V.D. Blavatskii
(Agriculture in Ancient States of the Northern Black Sea Area
[Zemledelie v antichnykh gosudarstvakh Severnogo
Prichernomor'ia] Moscow 1953 pl55 f.. Fig. 78).

~~ 5. El'nitskii, L.A. "On Bosporein Amphora Stamps [0 bosporskikh
amfornykh kleimakh]," VDI 1940 nr 3-4 p318 f.

At the same time I.B. Zeest never regarded her hypothesis as an
absolute, perhaps she even doubted its soundness. It is characteristic
that, in analysing a series of eimphoras from the burial ground on the
Northern Shore of Khersonesos which, as has now become clear, is
identical to those from Karagadeuashkh and Adzhimushkai, she,
following R.B. Akhmerov, G.D. Belov and S.F. Strzheletskii,®
ascribed them to the production of Khersonesan workshops.^

=== 6. Akhmerov, R.B., "Amphoras of Ancient Greek Khersonesos
...," pl60 f; Belov G.D., and Strzheletskii, S.F., "Blocks
[sections of an excavation grid? tr.] XV and XVI (Excavations of
1937) [Kvartaly XV i XVI (Raskopki 1937 g.)," MIA 1953 nr 34
p36; Belov, G.D., "Amphoras from the Necropolis of Khersonesos
...," pl9.

=== 7. Zeest, I.B. Ceramic containers of the Bosporos ..., p98.
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However, as rather frequently happens, the hypothesis about
"Bosporan" or "Pantikapaian" amphoras very soon began to be considered
fully proved and not only by archaeologists who work on the

O

Bosporos. Even the point of view established earlier on the
Khersonesan origin of amphoras from the necropolis on the northern
shore of the ancient town has come into doubt. In the latest summary

Q

of Khersonesan containers compiled by V.V. Borisova, they are not
listed.

=== 8. See, for example, lakovenko, E.V., "Ancient Amphoras Found
in the Kiev Area [in Ukrainian]," Archaeology Kiev 1964 vol
16; Gansova, E.A., "Complexes of Ceramic Containers [Kompleksy
keramicheskoi tary]," MASP 1966 nr 5 p76; Onaiko, N.A.,
"Ancient Imports in the Dnieper and Bug Areas in 4-2c BC
[Antichnyi import v Pridneprov'e i Pobuzh'e v IV-II vv. do
n.e.]," SAI 1970 nr Dl-27 plG9; Smirnov, K.F., The
Sarmatae and the Assertion of Their Political Rule in Scythia
[Sarmaty i utverzhdenie ikh politicheskogo gospodstva v
Skifii], Moscow 1984 p53 Fig. 16.2.

=== 9. Borisova, V.V., "Ceramic Stamps of Khersonesos ...," pl05 f.

However, doubts of the correctness of the Bosporan localization of
this group of amphoras grew gradually. First of all the entire
acquired historical and archaeological material did not give grounds
for speaking of the wide-spread diffusion of wine-making in late
classical and early Hellenistic Bosporos. On the contrary, it is known
that wine-making, the needs of which amphora production is called upon
[p44] to meet, developed here much later, probably not earlier than 3c

10 • • • ^ jBC. The affiliation of these amphoras with the Bosporos began to
be objected to,^^ particularly since the argumentation of I.B.
Zeest does not bear rigorous criticism.

=== 10. Shelov, D.B. Coinage of the Bosporos in 6-2c BC
[Monetnoe delo Bospora VI-II vv. do n.e.] Moscow 1956 p32 f;
Gaidukevich, V.F., "Wine-making in the Bosporos [Vinodelie na
Bospore]," MIA 1958 nr 85 p363 f; Kruglikova, I.T.,
Agriculture of the Bosporos [Sel'skoe khoziaistvo Bospora] ,
Moscow 1975 pl91 f.

=== 11. Brashinskii, I.B., Greek Ceramic Imports ... p32 f.

Since I.B. Zeest based [her work] on the deductions of L.A.
El'nitskii, it is necessary to analyse once again the collection he
used. As it turned out, L.A. El'nitskii was familiar with most of the
material only through publications. Actually, the unity, about which
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he writes, of the clay in the amphora stamps does not exist at all.
The coincidences of the names and their abbreviations in the eimphoras
stamps with the names on Bosporan roof-tile stamps which L.A.
El'nitskii uses as the basic argument are very rare, and, most
important, these names are very common in the ceramic epigraphy of a
number centres. The selection of L.A. El'nitskii turned out to be very
heterogeneous, we can find there stamps of the "Zenon group" isolated
by V. Grace, and of undetermined Mediterranean centres, and,
particularly important, it contains up to 30% monogram stamps of

12Khersonesos. One conclusion begs to be drawn—the group of
so-called "Bosporan" amphora stamps is clearly not homogeneous and in
essence is not a single group. Consequently the localization of the
amphoras based on similarity of clay is faulty as well.

=== 12. These are the identifications of V.I. Kats, who sorted out

this collection and kindly conveyed his conclusions.

As it turned out, the argument about the "find-spot" of the
amphoras was also shaken. The overwhelming majority of the vessels,
analogous to the majority of those from Karagadeuashkh and
Adzhimushkai, was found in Khersonesos and in its khora: 6
amphoras were found in the necropolis in the Khersonesan ancient

13town, 6 in the tumulus burial-ground Panskoe-I in the

North-[p45]West Crimea,and 2 eonphoras in Kerkinitis. They
were also found in the lower Dnieper area^^ and at the
Elizavetovskoe burial-ground.^^ Thus at present we have not merely
two but eighteen single-type amphoras which are characterized by a
stable set of features.

=== 13. In the catalogue nrs 3, 4, 9, 115, 116, 119. Three of them
were found in 1936 in burials nrs 16, 43, 82 (Belov, G.D.,
Report on Excavations in Khersonesos for 1935-1936 [Otchet o
raskopkakh v Khersonese za 1935-1936 gg.] Simferopol' 1938
pl87 Fig. 33; Akhmerov, R.B., "Amphoras of Ancient Greek
Khersonesos ...," pl60; Belov G.D., and Strzheletskii, S.F.,
"Blocks XV and XVI ...," p36; Zeest, I.B. Ceramic Containers of
the Bosporos ... p98; Belov, G.D., "Amphoras from the
Necropolis of Khersonesos ...," pl8 f.), one was discovered in the
same place in 1965 (Belov, G.D., "Amphoras from the Necropolis of
Khersonesos ...," pl9 Fig. 3.1). Amphoras nrs 116, 119 come from
unknown burials of 1936.

=== 14. Amphoras nrs 1, 2, 5, 114, 117, 230 are from tumuli 34,
38, 41, 42, 48. Some of them have been published (Monakhov, S.Iu,
"Once More on Standards of Capacity ...," catalogue nrs 38, 39

zis
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Fig. 1-7).
=== 15. Amphora nr 6 was found by M.A. Nalivkina in 1953 at the

necropolis, amphora nr 118 was discovered by V.A. Kutaisov at the
ancient town.

=== 16. lakovenko, E.V., "Ancient Amphoras ...," p200 Fig. 2;
Onaiko, N.A., "Ancient Imports ...," pl09 nr 578 Table II.

=== 17. Brashinskii, I.B., Greek Ceramic Imports ... pp29,
122 nr 141, 142 Table VI.

Comparison of these vessels with container specimens, synchronous
or close in time, which are represented in the North Black Sea Area
indicates that "Pantikapaian" amphoras find their closest einalogy in
one of the early groups of stajnped Khersonesan container products
(Group I-A-3 of this classification). Until recent times only one such
ajnphora with a stamp of the astynome Kraton discovered by R.Kh. Leper
in 1914^® was known. Now the collection has increased to 13
specimens: 7 vessels from the excavations of the settlement
Panskoe-I,^^ 5 from Kerkinitis and its surroundings,^^ 1 from

21the Don Area, and one from Khersonesos. Seven amphoras have
stamps of the astynomes Batillos, Kraton, Sokritos, Eukleitos, and
Athanodoros Nikiou which reliably confirms the Khersonesan origin of
this Group of containers. The typological closeness of the undoubtedly
Khersonesan and of the so-called [p46] "Pantikapaian" amphoras is
entirely certain. Amphoras of the first and the third Groups are
particularly closely related, not only many pareimeters but also the
capacity—about 30 litres—axe very close. Moreover a stable
combination of the shapes of the rim and toe is characteristic for all
of them (Appendix 3 Table 1, 2).

=== 18. In catalogue nr 14. It was found in the necropolis beyond
the West walls of the ancient town. See: Archive GKhZ Case nr 97,

nr 417; Akhmerov, R.B., "Amphoras of Ancient Greek Khersonesos
...," pl61 Fig. 1; Zeest, I.B., Ceramic Containers of the
Bosporos ... p98 Table XXI.38a; Borisova, V.V., "Ceramic Stamps
of Khersonesos ...," pl05 Fig. 3a, 4a, 5; Belov, G.D., "Amphoras
from the Necropolis of Khersonesos ...," pl8 Fig. 2, 4.

=== 19. In catalogue nrs 12, 13, 15, 121, 126, 226, 232. Some of
them have been published (Kats, V.I., Monaikhov, S.Iu., "Amphoras
of Hellenistic Khersonesos ...," p95 Fig. 2.1-2; Monakhov, S.Iu.,
"Once More on Standards of Capacity ...," catalogue nrs 36-37,
Fig. 1-8.)

=== 20. In catalogue nrs 122, 123, 124, 125, 127. On two of them
see: Borisova, V.V., "Ceramic Stamps of Khersonesos ...," pl06;
Kutaisov, V.A., "House with Andron from the Excavations of
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Kerkinitis [Dom s andronom iz raskopok Kerkinitidy]," SA
1985 nr 3 pl82 Fig. 5-1.

=== 21. In catalogue nr 128. It was found in a rich Sarmatan
burial of tumulus nr 4 of the Sladkovskii burial-ground. See:
Smirnov, K.F., "'Amazon' of 4c BC on the Don ['Amazonka' IV v do
n.e. na Donu]," SA 1982 nr 1 pl21 Fig. 5-2; idem,
The Sarmatae and the Assertion of Their Political Rule

p53 Fig. 16-2; Maksimenko, V.E., Savromatae and Sarmatae on the
Lower Don [Savromaty i sarmaty na Nizhnem Donu],
Rostov-on-the-Don 1983 p82 Fig. 17-6. K.F. Smirnov defines it as
Pantikapaian and V.E. MaJcsimenko as Khersonesan, quoting the
opinion of I.E. Brashinskii.

They differ in features of secondary importance: amphoras of
Groups I-A-3 and I-A-4, in contrast to the vessels of the first two
Groups, are stamped and always have a slip.

All of the above permits us rather confidently to consider
amphoras of the so-called "Bosporan type" as Khersonesan eind join them
with the stamped vessels into Variant I-A.^^ As for the internal
grouping of the Variant, it looks like this:

=== 22. The concentration of the finds of amphoras of this Variant
in Khersonesos and in its khora is quite understandable
because the internal market of the state was satisfied first of

all with its own cheap wine. At the same time, finds of
Khersonesan amphoras of this Variant in the North-East Black Sea
Area are not surprising. According to the data of ceramic
epigraphy, Khersonesan import to this region was quite abundant
precisely for the end 4c-beg 3c BC. See: Kats, V.I., "External
Trade in the Economy of Ancient Khersonesos (5c—2c BC)
[Vneshniaia torgovlia v ekonomike antichnogo Khersonesa (V-II vv.
do n.e.)]," Abstracts of Dissertations ... Candidature of
Historical Sciences [Avtoref. dis. ... kand. ist. nauk] , Moscow
1967; Brashinskii, I.E., Greek Ceramic Imports ... p93 f.

Amphoras of Group I-A-1 are characterized by a very wide body (av.
Di = 34.7 cm), by a relatively small mouth (av. d = 8.9 cm), and
also by such features as a complete absence of slip and stamps. The
capacity of the vessels, judging by the series of [empirical]
measurements, fluctuates around 30 litres, which corresponds to a
probable standard measure of capacity of 24 choinikes, 6 hemihekts or
1/2 medimnus.^^ 15 amphoras have been assigned to this Group, of
which 7 are from the burial-ground and settlement Panskoe-I 5
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nr

from the Khersonesan necropolis, 2 from Kerkinitis, and 1
97from the Kiev region (Appendix 1, Table 1; Appendix 2, Table I).

=== 23. Monakhov, S.Iu, "Once More on Steindards of Capacity of
Amphoras pl64 Table III.

=== 24. In catalogue nrs 1, 2, 5, 114, 117, 230, 231.
=== 25. Nrs 3, 4, 115, 116, 119.

=== 26. Nrs 6, 118.

=== 27. Nr 120.

Amphoras of Group I-A-2 also were not stamped and not slipped. In
comparison with the preceding Group, they have a somewhat smaller
diameter of the body (av. Di = 32.2 cm), but approximately the scime
depth and diameter of the mouth. The full capacity of the vessels is
also smaller—ca 23 litres, which corresponds to a probable measure

OQ

of 20 choinikes or 5 hemihekts. 5 amphoras have been assigned to
this Group: from the tumulus [p47] Karagadeuashkh, from Adzhimushkai,
from burial nr 82 in the Khersonesan necropolis, and from the
Elizavetovskoe burial-ground^® (Appendix 1, Table 2; Appendix 2
Table II).

=== 28. Monakhov, S.Iu, "Once More on Steindards of Capacity of
Amphoras ...," pl64 Table III Fig. 1-6.

=== 29. In catalogue nrs 7, 8, 9, 10, 11.

Amphoras of the Group I-A-3 differ from the vessels of the
preceding two Groups in the presence of a slip, stamps on the handles,
and a somewhat larger diameter of the mouth (av. d = 10.3 cm) at the
maximum, as in the first Group, diameter of the body (av. = 35.3
cm). The full capacity, as in amphoras of I-A-1, is ca 30 litres which
corresponds to a standard measure of 24 choinikes or 6 hemihekts.^®
13 amphoras have been assigned to this Group, of which 6 where found
in the settlement Panskoe-I,^^ 3 in Kerkinitisand 1 each in
Khersonesos.^^ in the settlements "Chaika" and "Maiak" near
Eupatoria, and in the Sladkovskii burial-ground®^ (Appendix 1,
Table 3; Appendix 2, Table III). Half of the vessels have stamps on
the handles (Appendix 3, Table 2).

=== 30. Monakhov, S.Iu, "Once More on Standards of Capacity of
Amphoras ...," pl64 Table III Fig. 1-8.

=== 31. In catalogue nrs 12, 13, 15, 121, 126, 226, 232.
=== 32. Nr 123 (excavations of L.A. Moiseev 1917) and nrs 125, 127

(excavations of V.A. Kutaisov).

=== 33. Nr 14
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=== 34. Nrs 122, 124.

=== 35. Nr 128.

Group I-A-4 is isolated on the basis of a single find—amphora nr
226 from the Panskoe-I settlement. As on the containers of the

preceding third Group, it has a slip, and its dimensions are similar
except for the body diameter which is somewhat smaller (D^ =32.7
cm), which causes its smaller capacity. Calculation of the vol\ime of
the vessel according to a drawing gives a number of 23.6 litres, which
corresponds to the standard measure of 5 hemihekts conjectured for the
containers of Group I-A-2 (Appendix 1; Appendix 2 Table III).

In developing a chronology of the amphoras of Variant I-A we can
rely on stratigraphical observations, on the chronology of the
complexes from which they originate, and finally on the chronology of
the stamps known on vessels of the third Group. We should probably
begin with the last question.

R.B. Akhmerov and V.V. Borisova have already confidently dated an
amphora with a stamp of Kraton to the end of 4c BC. According to
the latest classification, astynomes Kraton, Batillos, Eukleides, and
Sokritos are [p48] magistrates of the earliest group, dated to the end
of 4c BC. The stamp of Athanadoros [sic] Nikiou found on the
amphora from the "Maiak" settlement is put at the end of 3c BC

OQ

according to this classification.''" However, this date contradicts
the chronology of the settlement, which is limited by end 4c to 1/3 3c

on

BC. To all appearances the astynome Athanadoros [sic] Nikiou
performed the magistracy no later than the border of the 70s-60s of

the 3c BC (Appendix 3, Table 2).^^ Unstamped specimens of the
amphoras of Group l-A-3 [sic] as well as the single vessel of the 4th
Group are dated to approximately the same time according to the
complex of the accompanying material. Thus the majority of the
amphoras of this Group, as has been noted, comes from the closed
complexes U.6 and U.7 of the Panskoe-I settlement which do not go
beyond the limits of the 3/3 4c and 1/3 3c BC.'̂ ^

=== 36. Akhmerov, R.B., "Amphoras of Ancient Greek Khersonesos
...," pl61; Borisova, V.V., "Ceramic Stamps of Khersonesos ...,"
pl06. In one of the latest works of G.D. Belov, this vessel is
dated to the beginning of the 5c BC ("Amphoras from the Necropolis
of Khersonesos ...," p22 n.lO). This date is not substantiated by
anything and contradicts the conclusions made earlier by the
author himself. Most likely what we have here is an annoying

^ (1
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typographical error.
=== 37. Kats, V.I., "The Typology and Chronological Classification

of Khersonescin Magistrate Stamps [Tipologiia i khronologicheskaia
klassifikatsiia khersonesskikh magistratskikh kleim]," VDI
1985 nr 1 Table II. With rare exception the chronological
classification of V.I. Kats will be used from now on.

=== 38. Ibid.

=== 39. Kolesnikov, A.B., "Ancient Peasajit Estates near the

Eupatorian Lighthouse [Antichnye sel'skie usad'by u Evpatoriiskogo
maiaka]," Vestnik MGU 1984 series 8 nr 4 p85; idem.,
"Greek Agricultural Estates in the Region of the City of Eupatoria
[Grecheskie sel'skokhoziaistvennye usad'by v raione g.
Evpatorii]," Abstracts of Dissertations ... Candidature of
Historical Sciences [Avtoref. dis. ... Jcand. ist. naukj , Moscow
1985 pll.

=== 40. V.I. Kats considers that it is possible to move this
magistrate to the beginning of sub-group 2-b, having established
for it a lower border of the 60s of the 3c BC. The opinion of A.B.
Kolesnikov who assigned Atharodoros Nikiou to the end 4c-beg 3c
BC (Kolesnikov, A.B., "Ceramic Stamps from Excavations near the
Eupatorian Lighthouse [Keramicheskie kleima iz raskopok u
Evpatoriiskogo maiaka]," VDI 1985 nr 2 p80 Table II)
couldn't really be supported because stamps of this astynome do
not correspond typologically to the earlier group.

=== 41. Shcheglov, A.N., Polis and Khora [Polis i khora],
Simferopol' 1976 pl34.

The matter of clarifying the chronology of the first two Groups of
Variant I-A is somewhat more complex. R.B. Akhmerov, who considered
the amphoras from the necropolis on the Northern Shore of Khersonesos
to be the earliest output of Khersonesan containers, dated them to the

42mid 4c BC. I.B. Zeest assigned the Karagadeuashkh amphora to the
beg 3c BC on the basis of the approximate date of the burial.
Indeed the Karagadeuashkh period was determined from the end 4c to beg
(1/3) 3c BC.^^ Later, having in mind finds of [the same] single
type of sword and gorytos [quiver]Karagadeuashkh was
synchronised [p49] with Chertomlyk and the Melitopol' tumulus and
dated to the 4/4 4c BC.^^ The latest research seems to provide a
basis for considering 340/330—275 BC as the most probable date for
the construction of Karagadeuashkh with the main emphasis on the lower
border of the date.'^^

=== 42. Akhmerov, R.B., "Amphoras of Ancient Greek Khersonesos
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pl60; Belov, G.D., "Results of Excavations in Khersonesos
..pl94.

=== 43. Zeest, I.E., Ceramic Containers of the Bosporos ...
p95.

=== 44. Rostovtsev, M.I., "A Voronezh Silver Vessel [Voronezhskii
serebrianyi sosud]," MAP St. Petersburg 1915 nr 34 p92 f.;
idem., Scythia and the Bosporos [Skifiia i Bospor],
Leningrad 1925 pp370, 456.

=== 45. Grakov, B.N., Scythians [Skify] Moscow 1971 pll8.
=== 46. I.E. Brashinskii, "New Materials for Dating Tumuli of the

Scythian Tribal Aristocracy of the North Black Sea Area [Novye
materialy k datirovke kurganov skifskoi plemennoi znati Severnogo
Prichernomor'ia]," Eirene 1965 nr 4 plOl; Il'inskaia, V.A.,
Terenozhkin, A.I., Scythia 7c-4c BC [Skifiia VII-IV vv. do
n.e.] Kiev 1983 pl36.

=== 47. Alekseev, A.Iu., "On the Place of the Chertomlyk Tumulus
in the Chronological System of Burials of the Scythian Aristocracy
in 4c-3c BC [0 meste Chertomlykskogo kurgana v khronologicheskoi
sisteme pogrebenii skifskoi znati IV-III vv. do n.e.]," AS
GE 1984 nr 25 pp72, 74; idem., "Notes on the Chronology
of Scythian Steppe Antiquities of the 4c BC [Zametki po
khronologii skifskikh stepnykh drevnostei IV v. do n.e.],"
SA 1987 nr 3 p36.

New finds make the chronology of amphoras of 1 and 2 Groups of
Variant I-A more precise. If I.E. Brashinskii has succeeded in dating
the Elizavetovskoe vessels only within a wide range—within the
limits of the entire 4c BC,'̂ ® then amphora nr 118 from Kerkinitis
may be assigned to 3/4 4c BC according to the accompanying
material

=== 48. Brashinskii, I.E., "Greek Ceramic Imports ...," p206 catalogue
nrs 141, 142.

=== 49. Information from V.A. Kutaisov.

Materials of the Panskoe-I settlement and burial-ground are
particularly important. From among the settlement finds of the end 4c
to 1/3 3c BC, these vessels are totally absent. This may serve as an
indirect basis for determining the upper border of the output of these
vessels. At the same time amphoras of Group I-A-1 were found in
children's burials of tumuli nrs 34, 38, 41, 42, and 48 of this burial
ground, in combination with Thasian biconical, Heraclean, Chian (?)
"dunce-capped", and of Solokha-II type vessels which are dated by
analogies with the Elizavetovskoe settlement within the limits of the
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Kf)
first three quarters of the 4c BC. Analysis of stratigraphical
data ajid black-glaze pottery permits us to determine a more narrow

date for these burial complexes—2/4-3/4 4c BC,^^ Considering the
fact that black-glaze pottery, in contrast to the containers, is
accumulated for a longer period of time, it will be more reliable to
assign amphoras of Group I-A-1 from the Panskoe-I burial-ground to the
3/4 4c BC. The chronology of the second Group is determined as
belonging to the same time.

=== 50. Brashinskii, I.B., "Greek Ceramic Imports ...," catalogue
nrs 20-24, 80-113, 135-139, Tables II, IV, VI.

=== 51. The ceramic complexes of the burial-ground have been worked on
and prepared for publication by the author together with E.Ia.
Rogov and I.V. Tunkina.

Apart from morphological, epigraphical, and other methods of
dating, the chronology presented of the amphoras of Variant I-A is
reliably [p50] confirmed by the analysis of several ceramic complexes
of the 4c BC from excavations at Khersonesos.

In the well-dated fill of the well-fountain at the foundation of

the oldest defensive wall, which was erected, judging by the stamps of
Heraclea and Thasos, in the 70s-60s of the 4c BC, there is not a
single fragment of Khersonesan amphoras.One may conjecture that
they were not produced in this period.

=== 52. The complex was discovered at the end of the 50s by S.F.
Strzheletskii. It was worked on by V.I. Kats. See Kats, V.I,,
"Mass Material of the End of 5c-4c BC as a Source for the History
of Khersonesan Trade in the Late Classical Period [Massovyi
material kontsa V—VI vv. do n.e. kak istochnik po istorii
torgovli Khersonesa v pozdneklassicheskuiu epokhu]," Abstracts
of Conference Papers [Tez, dokl. konferentsii] . Borisoglebsk
1966 pll f.

In another complex of ceramics from Well B under Kiln 9,
studied by V.V. Borisova and V.N. Danilenko in 1957, and dated
to the 70s-40s of the 4c BC, several inexpressive fragments
of amphora walls may conjecturally be assigned to Khersonesan
production.

=== 53. GKhZ, collection 9, inventory number 35582. The collection
was worked on by V.I. Kats, materials not published. See:
Borisova, V.V., "Report on the Excavations of Pottery Workshops in
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TavridiEoi Khersonesos in 1957 [Otchet o raskopkakh goncharnykh
masterskikh v Khersonese Tavricheskom v 1957 g.]," Archive GKhZ
Case nr 733 sheet 6 f.

And only in the fill under the ancient theatre, which was built no

later than the 20s of the 4c BC,^^ was there inventoried a certain
number of characteristic sharp-edged massive toes of amphoras,
basically peculiar to the vessels of the first and second groups of

KK

Variant I-A of this classification.

=== 54. Zedgenidze, A.A., "Investigation of the Morth-West Section
of the Ancient Theatre in Khersonesos [Issledovanie

severo-zapadnogo uchastka antichnogo teatra v Khersonese],"
KSIA 1976 nr 145 p33.

=== 55. The materials have not been published. O.E. Dombrovskii
and A.A. Zedgenidze kindly gave me an opportunity to become
acquainted with them.

Thus all of the material under investigation in its entirety
allows us to assign the beginning of amphora production in Khersonesos
to the beginning of the 2/2 4c EC. The very first issue of the
containers was amphoras of Group 1 of Variant I-A, the standard
measure of capacity of which was equal to 24 choinikes or 6 hemihekts.
Containers of the following 2nd Group of this Variant were actually a
modification of Group 1. Due to the decrease in the body diameter
these vessels have a smaller standard measure of capacity of 20
choinikes or 5 hemihekts. Having appeared apparently simultaneously
with, or a little later than, amphoras of Group 1, they co-existed
with it.

Amphoras of Groups 3 and 4 of Variant I-A signify a new stage of
production connected with the appearance of the practice of stamping
and slipping the vessels which was then retained for the duration of
almost the entire Hellenistic period. They repeat the same measures of
capacity of 6 and 5 hemihekts. However we may suppose that [p51]
standard dimensions of the prototypes of the amphoras of these Groups
were specified not in the Ionic, as in the first and second Groups,
but in the Attic system of linear measures.They have an
increased mouth diameter, a somewhat decreased general height, aoid a
certain noticeable evolution in the general shaping of the profile of
the vessel, and in the profile of the toe.

=== 56. Monakhov, S.Iu., "Once Again on the Standards of Amphora
Capacities ...," pi66.
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58 whole and archaeologically whole aiaphoras (Appendix 2, Tables
IV-XI) are assigned to Variant I-B according to the graph of
classification by a simple algorithm (see Fig. 1). Four variant
features are isolated: Dj, Hi, H3/D1, Di/Hq. These
vessels, first of all, differ from Variant I-A by the smaller body
diameter (av. Di = 28.3 cm) and by several other correlations of
linear dimensions (Appendix 1, Table 4). It is natural that the
standard measure of capacity for amphoras of this Variant was also

57smaller and most likely comprised 16 choinikes or 4 hemihekts.

=== 57. Ibid. Table III.

Another 79 basically fragmented vessels from the additional
collection are assigned to this Variant on the basis of isolated
variant features (Appendix 1).

Amphoras of Variant I-B, like all other kinds of Khersonesan
containers, in accordance with the established tradition, were stamped
in a certain proportion and all without exception have a slipped
surface.

This Variant of cimphora containers is the most representative cind
in our selection it comprises more than half of the entire number of
vessels. The linear dimensions of these amphoras fluctuate quite
considerably, in comparison with Variant I-A, around average values.
Particular doubts in the unity of this Variant may be caused by the
fluctuations in the values of the features: Hq = 57.0-70.7 cm,
Di = 26.4-31.8 cm. Hi = 20.0-28.0 cm, and some others.

In order to test the consistency of uniting these vessels into one
variant, we calculated the sizes of the standard deviations for all
features with "doubtful" fluctuations in values. The testing showed
that at oHq = 2.33 cm practically all values of Hq from
the basic collection of 58 eimphoras of Variant I-B (av. Hq +/-
3 o = 51.7-71.1 cm) fit into the permissible limits +/- 3o.
The values of the body diameter in the same selection fit, with 3
exceptions, even within the limits +/- 2o (av. Di +/-
2o = 25.8-31.8 cm). The same results are obtained for linear
dimensions Hj, H2, H3, and H. In other words there is no
doubt that all the values of the variables (Hg, Dj, and others)
are located within the limits of the permissible range av. x +/-
2 a or av. x +/- 3o, and the existing scatter [p52] of the
results does not contradict the law of normal distribution (Appendix
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1, Table 4). Anticipating a little, I will note that the body
diameters of the amphoras of the following Vaxieait of Type I (I-B') do
not fit into the range of values permissible for Variant I-B cind
neither do the values of of the preceding Variant I-A.

Apparently we can come to the conclusion that this selection of 85
vessels of the basic collection and 79 vessels of the additional

collection contain a homogeneous mass of vessels which it is
permissible to isolate into a separate Variant I-B of our
classification.

At the same time the very fact of the presence of such a range of
values of features requires some explanation. Most likely the basic
reason lies in the bulk nature of the production of this type of
containers which were produced, as will be shown later, from the end
of 4c BC to at least the end of 3c BC. The wide circle of ceramic

master-potters engaged in this production and the difference, natural
in this connection, in their professional training, undoubtedly should
have caused some deviations from the established model standard both

in the linear dimensions and in the profiled parts. It is also
indicative that precisely on the containers of the Variant under
observation we most frequently come across the traces of haste in
production: bad kneading of the clay, which sometimes led to layering
and swelling in the walls of a vessel, low quality slip, asymmetry
etc.

The date of the issue of the amphoras of this Variant is
well-established on the basis of the stamps on the handles and on the
necks of the vessels, and of the chronology of the complexes in which
they were found.

The largest selection of amphoras of Variant I-B comes from the
excavations of buildings nrs 6 eind 7 of the Panskoe-I settlement and
of the burial of the same name (65 specimens).®^ An overwhelming
number of vessels are not stamped but there are 9 amphoras with stamps
of the astynomes Batillos, Sokritos, Herodotos, Apollonios, Eukleitos,
Sopolios, Alexander, and with a the monogram AB lig, (E
retr) (Appendix 3, Table 3). Moreover over 100 stamped amphora handles
were inventoried in the same place which permitted us to make the
chronology of some Khersonesan magistrates more precise. On the whole,
the amphoras from this monument [site] can be dated by the complex of
material [p53] to the end of 4c-l/3 3c BC, including, naturally, the
stamped vessels as well.^^

2.ZS'
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=== 58. Amphoras nrs 16-27, 39, 41, 44, 46, 53-56, 58-61, 65,
137-139, 144, 150, 152, 153, 166-171, 173-176, 182, 183, 187-197,
199, 200, 231-240.

=== 59. Shcheglov, A.N., Polls and Khora ... pl32; Kats,
V.I., Monakhov, S.Iu., "Amphoras of Hellenistic Khersonesos ...,"
p90; Kats, V.I., "The Typology and Chronological Classification
..." plOl Table II.

In the the pottery workshops investigated by V.V. Borisova in the
50s in Khersonesos, 2 amphoras with full profile and 8 fragmented
amphoras of Variant I-B were found (Appendix 2, Table VI). The
director of the excavations dates the entire industrial complex to the
end of 3c-l/2 2c BC.®^ In her opinion the ergasterias perished
during the first skirmishes between Khersonesos with the Scythians,
which she assigns to the beg 2c BC. As an additional argument the date
of the first burials in the necropolis, which overlapped [spanned] the
workshops, is cited—mid 2c BC.

=== 60. In catalogue nrs 28, 29, 154-159, 165, 172.
~= 61. Borisova, V.V., "Pottery Workshops of Khersonesos

[Goncharnye masterskie Khersonesa]," SA 1958 nr 4 pl44 f;
eadem, "Ceramic Production of Ancient Khersonesos (on the
Materials of the Excavations of Ergasterias at the End 4c—2c BC)
[Keramicheskoe proizvodstvo antichnogo Khersonesa (po materialam
raskopok ergasteriev kontsa IV-II vv do n.e.]," Abstracts of
Dissertations ... Candidature of Historical Sciences [Avtoref.
dis. ... kand. ist. nauk] , Leningrad 1966 pl6.

Serious objections against such a dating of the workshops have
already been expressed in the literature.®^ The necropolis in this
place appeared for sure not earlier than several decades after the
destruction of the industrial complex. It is hard to imagine
organizing a cemetery on the recently charred ruins. Moreover at
present it has been firmly established that the first
Scythian-Khersonesan conflicts begin not at the beg 2c BC cind not even
at end 3c BC, but at the beg 3c BC. This fact has been established by
investigations of recent years in the settlements of the Khersonesan
khora in the North-West Crimea.The topography of buried hoards
of the 1/2 3c BC testifies to the alarming conditions around the city
itself. Of course, this does not mean that the workshops perished
at the very beginning of the conflict; theoretically it could have
happened later. Now we have opportunities for making the date of the
destruction of the production [p54] complex more precise. Although, as
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is known, stamped amphoras were not found in the actual kilns, 2 necks
of amphoras of Variant I-B with stamps Nanon and Heroxenos on the
handles (catalogue nrs 155, 157) were found in location A of the first
workshop. According to a whole series of new complexes these astynomes
are confidently dated to the end of 4c-very beg 3c BG. It is
true, we should take into account the fact that the stamps belong to
the period of the functioning and not of the destruction of the
workshops; however, judging by the reports, we may suppose that
they are not much older thsm the amphoras from the kilns. On the
whole, one gets the impression that the ceramic workshops of the

excavations of 1955-1957 perished in the 1/2 3c BC, and most
likely closer to the middle of this century. General historical
considerations in principle do not contradict, but on the contrary,
confirm this date. It is well known that, in the case of military
conflict, the city surroundings, including such fire heizardous
productions as ceramic, metallurgical, etc, which were built beyond
the city walls, suffer first.

=" 62. Shcheglov, A.N., "Review [Retsenziia]," Transactions of
the Khersonesan Museum [Soobshchenlia Khersonesskogo muzela] nr
IV . . . pl75; Kats, V.I., Monakhov, S.Iu, "History and Prospects
...," p84.

=== 63. Mikhlin, B.Iu., "On Studying Khersonesan Ceramic Stamps [K
izucheniiu khersonesskikh keramicheskikh kleim]," VDI 1979
nr 2 pl46.

=== 64. Shcheglov, A.N., North-Western Crimea in the Ancient Epoch
[Severo-Zapadnyi Krym v antichnuiu epokhu], Leningrad 1978 pl28.

=== 65. Gilevich, A.M., "Chronology and Topography of Buried
Hoards of Khersonesan Coins of 4c-2c BC and Some Problems of

Scythian-Khersonesan Relations [Khronologiia i topografiia kladov
khersonesskikh monet IV-II vv. do n.e. i nekotorye voprosy
skifo-khersonesskikh vzaimootnoshenii] ," Brief Abstracts of
Papers given at the Scientific Conference "Ancient Cities of the
Norther Black Sea Area and the Barbarian World [Kratkie tezisy
dokladov k nauchnoi konferentsii "Antichnye goroda Severnogo
Prichernomor'ia i varvarskii mir], Leningrad 1973 pll.

=== 66. Kats, V.I. "The Typology and Chronological Classification
. . .," Table II.

67. Borisova, V.V. "Reports on the Excavations of Pottery
Workshops in Tavridian Khersonesos for 1955-1957 [Otchety o
raskopkakh goncharnykh masterskikh v Khersonese Tavricheskom za
1955-1957 gg.]," Archive GKhZ Cases nr 710, 730, 733; eadem,
"Pottery Workshops of Khersonesos ...," pl44 f.

=== 68. Monakhov, S.Iu., "Production of Amphoras in Hellenistic
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Khersonesos [Proizvodstvo aitifor v ellinisticheskom Khersonese] ,"
VDI 1984 nr 1 pl22.

The third large of complex of containers of Variant I-B was
discovered in location nrs 10 and 14 of estate nr 25 on the Heraclean

peninsula. S.F. Strzheletskii dated the second construction period of
AO

the building with which finds of 8 vessels are associated to 2c
70BC, which provided the basis for V.V. Borisova to date all the

amphoras, including two with stamps of Apollatios and Hereikles, to end
713c-2c BC . It is impossible to agree with this dating of the

complex for two reasons. First of all most of the amphoras in the
estate were obviously used for the second time, and by the time when
the building was abcindoned they had already been for a long time
without handles, and upper parts of necks and toes, and abandoned as

72
useless. The vessels could be several decades older than the

basic portion of the material in the estate of the second construction
period. Secondly the latest [p55] developments in the chronology of
Khersonesan stamps permit us to date magistrate stamps on the amphoras
with the names of Apollatios and Herakles at the latest to 1/4 3c BC

(Appendix 3, Table 3)

=== 69. Nrs 33, 34, 42, 45, 52, 130, 135, 136. Partially published:
Strzheletskii, S.F. Kleroi of Tavridian Khersonesos [Klery
Khersonesa Tavricheskogo] Simferopol' 1961 p95 fig. 85.
70. Strzheletskii, S.F., "Estates of the Kleroi of Tavridian
Khersonesos [Usad'by klerov Khersonesa Tavricheskogo]," SA
1958 4 pl60; idem, Kleroi ... p95, 99.

=== 71. Borisova, V. V., "Ceramic Stamps ..." pl08 f.
72. Strzheletskii, S.F.,Kleroi ... plOO.

=== 73. Kats, V.I. "Typology and Chronological Classification ..."
Table II.

Another large collection of amphoras of Varieint I-B comes from
excavations of the tumulus burial at the village Zaozernoe near
Eupatoria. Basically these vessels were used as containers
for children's burials on the periphery of the tumuli. Five
amphoras have stamps of the astynomes Kraton, Heroxenos,
Herokrates Neumeniou, and Prytanios Aristonou who stsimped
containers within the limits of the end 4c-l/3 3c BC (Appendix
3, Table 3)."^^

=== 74. Nrs 30, 36, 40, 47, 49-51, 63, 133, 134. Partially published:
latsenko, I.V. "A Khersonesan Amphora with a Stamp of the Astynome
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Heroxenos [Khersonesskaia amfora c kleimom astinoma Geroksena],"
New in Archaeology [Novoe v arkheologii], Moscow 1972 p71
fig. 2, 3; Borisova, V. V., "CereLinic Stamps ..." pl08.

=== 75. Kats, V.I. "Typology and Chronological Classification ..."
Table II.

Individual stamped vessels found outside complexes also introduce
certain more precise definitions into the chronology of Variant I-B.
Vessels with stamps of Group 1 of end 4c BC are the earliest.
These include amphoras with stamps of the astynomes Sotades (nr
31)^^, Sokritos (nr 64)^®, Sopolios (nr 142)^^ (see Appendix
3, Table 3).

=== 76. Here and further on we use the chronology of the steimps
developed by V.I. Kats ("Typology and Chronological Classification
..." Table II).

=== 77. latsenko, I.V., "Research in the Ancient Town near the
Sanatorium Chaika near Eupatoria [Issledovaniia na gorodishche u
sanatoriia "Chaika" bliz Evpatorii]," AO for 1970, Moscow
1971 p256.
78. Onaiko, N.A., "Ancient Imports in the Dnieper and Bug Areas
in 4c-2c BC [Antichnyi import v Pridneprov'e i Pobuzh'e v IV-II
vv. do n.e.]," SAI 1971 Nrs Dl-27 pl3, 92 nr 143;
Logodovskaia, E.F., Symanovich, E.A., "A Scythian Burial near the
Village Mikhailovka on the Lower Dnieper [Skifskii mogil'nik u s.
Mikhailovka na Nizhnem Dnepre]," Scythian Antiquities [Skifskie
drevnosti] Kiev 1973 p240 fig. 4, 10, 11. V.V. Borisova
mistakenly writes ("Ceramic Stamps ..." pl07) that the eimphora was
found in the settlement Gavrilovka.

=== 79. In the manuscript of the Collection lOSPE-III, B.N. Grakov
mentions this amphora as found in Olbia.

Several amphoras have stamps of the end 4c-beg 3c BC with the names
of the magistrates Herakles (nr 148),®*^ Herogetes (nr 149. On the
second handle there is the monogram AI),®^ Heroxenos (nr 162),®^
and Xanthos (nr 163).®^

=== 80. Akhmerov, R.B., "Amphoras of Ancient Greek Khersonesos
...," pl63. The code of the negative in the photo archive GKhZ is
Nr 5869.

=== 81. Ibid. pl67; Zeest, I.B. Ceramic Containers of the
Bosporos ... p99.

=== 82. Borisova, V.V. "Ceramic Steimps ..." pl08.
=== 83. According to the information of B.N. Grakov (manuscript of
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the Collection lOSPE-III) the conphora had its complete profile,
now only the upper part remains.

[p56]
The stcimps of Dioskourides which exist on the handles of fragmentary

vessels nr 151,®'̂ nr 160,®^ and nr 161®^ are now dated to the
80s-70s 3c BC.

=== 84. Akhmerov, R.B., "Amphoras of Ancient Greek Khersonesos

pl66.
=== 85. Grakov, B.N., "Inscribed Stamps on the Necks of Some

Hellenistic Pointed Amphoras [Englificheskie kleima na gorlakh
nekotorykh ellinisticheskikh ostrodonnykh amfor]," Transactions
of GIM [Trudy GIM] 1926 Nr 1 pl98, Table II, 3; Borisova, V.V.
"Ceramic Stamps ..." pllO.

=== 86. Previously kept in 0AM, inv nr 72842.

Three more amphoras are dated to the 70s-60s 3c BC (Appendix 3,
Table 3) by stamps containing the names of magistrates with
patronymics. These are amphoras with stamps of Kotoutios Aristonou (nr
48),®^ Prytanios Aristonou (nr 145),®^ Herokrates Neumeniou (nr
66)

=== 87. Kept in Dnepropetrovsk Museum. Uninventoried.
=== 88. Lost. Code of the negative in photo archive GKhZ is Nr

7433. See: Akhmerov, R.B., "Amphoras of Ancient Greek Khersonesos
...," pl63 fig. 3; Zeest, I.B. Ceramic Containers of the
Bosporos ... p99. The drawing of I.B Zeest depicts a
completely different amphora.

=== 89. Found in 1982. See: Gavrilov, A.V., Shkarban, A.S., "A
Scythian Tumulus near the village Krylovka in the Crimea [Skifskii
kurgan u s. Krylovka v Krymu]," SA 1985 nr 2 p236 f. fig.
2-1. Stamps from the same die are on both handles of the amphora.
So far this is a unique phenomenon in Khersonesan ceramic
epigraphy.

Later stamped vessels are known in single examples. A vessel from
Olbia (nr 35) with a hard to read stamp of the magistrate Dioskourides
Theodorou on one handle and a monogram FLA on the other^® may
be conjecturally dated to end 3c BC. A neck with a stamp of Histron
Apollonidou (nr 146) from a kiln of 1900 excavated by K.K.
Kostsiushko-Valiuzhinich^^ dates the entire production complex to
the 30s-10s 3c BC. An amphora from the settlement Masliny with a
stamp of Simias Damatriou (nr 244) should be dated to the same time. A

1,10
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stamp of Xenokles Apolloniou, which is typologically very similar but
is dated to a somewhat later period, end 3c BC, is located on amphora
nr 140^^ (Appendix 3, Table 3).

=== 90. The restoration was made from a mediocre tracing
[rubbing?] and it is possible that the reading is not quite
correct. However the composition of the reading, the number of
lines, the shape cind other features, leave no doubt that the stamp
cannot be earlier than end 3c BC.

=== 91. Akhmerov, R.B., "Amphoras of Ancient Greek Khersonesos
...," pl66 f. fig. 5.

=== 92. Kats, V.I., "External Trade ...," Sheet 413, fig. 8; Borisova,
V.V. "Ceramic Stamps ..." pllO.

QQ

There are also several vessels with illegible stamps , however
there is no doubt at all that chronologically they can be assigned to
end 4c-3c BC.

=== 93. For example, nr 32 (2-line stamp + monogram), nr 141 (3-line
stamp + monogram), etc. See Appendix 3, Table 3.

[p57]
Thus the time frame of the existence of Variant I-B is established

on the basis of stamped vessels and ceramic complexes sufficiently
reliably, and may be limited to end 4c-end 3c BC. Possibly the
production of these vessels continued into beg 2c BC as well.

Variant I-B' presents a reduced copy of Variant I-B and is calculated
for a standard measure of capacity of 3 hemihekts or 4 choes (13.13
litres).In comparison with the preceding Variant, these amphoras
are characterized by a smaller diameter of the body (av. Dj = 24.7
cm), a smaller height of the upper part (av. Hx = 22.5 cm), and
corresponding correlations of the linear dimensions: Hx/Hq =
0.36, av. H3/DX = 0.55 (Appendix 1).

~= 94. Monakhov, S.Iu, "Once More on Standards of Capacity ...,"
Table III.

In total, 9 whole and archaeologically whole and 4 fragmentary
amphoras of Variant I-B' are known (Appendix 1; Appendix 2, Table
XII). Most of them were found in Khersonesos and its chora: in the
ancient town itself (nr 204),^^ in ceramic workshops (nrs 68,
202),^® on the Heraclean peninsula (nr 67),^^ and 4 amphoras
were found in the north-west Crimea in the settlements Garshino,



Masliny, and Panskoe-I (nrs 72, 74, 75, 203). 98

=== 95. Belov, G.D., "Results of Excavations in Khersonesos in

1946-1950 [Itogi raskopok v Khersonese za 1946-1950 gg.],"
lADK Kiev 1957 p238 fig. 1.

=== 96. Borisova V.V., "Pottery Workshops ...," pl49 fig. 6-2;
eadem, "Ceramic Stamps ...," pl09.

=== 97. Strzheletskii, S.F. Kleroi of Tavridian Khersonesos ...,
p95.

=== 98. [Empirical] measurements of vessels from Garshino were taken
and kindly provided by A.B. Kolesnikov.

Four more amphoras (nrs 69-71, 201)^^ were found in Olbia and its
surroundings, and one—nr 73—was discovered in the Gorgippos
necropolis.Stamps of the astynomes Matrios, Nanon, Philippos,
and the monogram FLA are located on 4 vessels (Appendix 3, Table
4).

=== 99. Vessel nr 69 was found in the village Peski of the
Nikolaevskaia region, [empirical] measurements were taken by I.B.
Brashinskii. Nrs 70-71 see: Levi, E.I. "Report on the excavations
in Olbia for 1961 [Gtchet o raskopkakh v Ol'vii za 1961 g.]", p60
fig. 121, b. On nr 201 see: Kats, V.I. "External Trade ..." Sheet
413 fig. 8-4. And also lOSPE-III nr 1301.

=== 100. 1979, burial nr 11 of the heat-duct trench.

Taking into account the chronology of stamps and the dates of the
complexes where amphoras were found, the chronology of the entire
Variant may be established with sufficient reliability. The stamps of
the above-mentioned magistrates do not go beyond the limits of end
4C-1/3 3c BC. Olbiaoi finds axe assigned to the end 4c-3c BC on the
basis of stratigraphic observations. The amphoras from the complex of
kilns and from estate nr 25 on the Heraclean peninsula should be dated
no later than mid 3c BC (Appendix 3, Table 4). Thus [p58] there are
grounds for supposing that the production of amphoras of Variant I-B'
began simultaneously with Variant I-B or a little later at end 4c BC
and continued as a minimum to mid 3c BC.

Only two eunphoras constitute Variant I-G, of which one, with the
stamp AAMOSION (state) was found by S.F. Strzheletskii in burial
nr 13 of a burial ground of late antiquity near Sevastopol' (nr
76),^®^ while the other, partly fragmentary, was discovered in the
settlement "Chaika" in 1969 (nr 77). These vessels differ from the
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other Variants of Type I of Khersonesan containers in their minimal
dimensions (Hq, Di, Hi, H3, d) at approximately the same
proportions (Appendix 1; Appendix 2, Table XII). The probable measure

102of capacity is 8 choinikes or 2 hemihekts (8.75 litres).

101. Strzheletskii, S.F., "A Burial Ground of Late Antiquity in
Inkermanskaia Valley [Pozdneantichnyi mogil'nik v Inkermanskoi
doline]," KSIA AN Ukrainian SSR 1959 nr 8 pl39 f.; Borisova,
V.V., "Ceramic Stamps ...," pl09; Monakhov, S.Iu. "Once More on
Standards of Capacity ...," plTl fig. 1-3.

102. Monakhov, S.Iu. "Once More on Standards of Capacity ...,"
Table III.

The vessel from "Chaika" is dated only stratigraphically and
very broadly~3c-2c BC. It is badly preserved and in addition
to a considerable lacuna in the body, it has no handles and no
upper part of the neck where the stamp might have been.

Amphora nr 76 is another matter. In spite of the fact that
it was discovered in a 3c-4c AD burial, there is no doubt as to its
attribution to the Hellenistic period. Both the shape of the
vessel and the stamp testify to that. Recently the same stamp
turned up in combination with an astynome stamp of Heroxenos on one

1of the Khersonesan vessels, which allows us to ascribe it to

1/4 3c BC.^ '̂̂ Until new finds appear, it would be advisable to
limit Variant I-G to this time (Appendix 3, Table 4).

=== 103. Mikhlin, B.Iu, "Towards Studying Khersonesan Ceramic Stamps
[K izucheniiu khersonesskikh keramicheskikh kleim]," VDI
1979 nr 2 pl55 f. fig. 3.

=== 104. Kats, V.I., "Typology and Chronological Classification
..." Table II.

At the same time it is necessary to explain such a long preservation
of the vessel until it got to the 3c-4c AD grave. Three suppositions
have been put forward. According to the first one the amphora could
have been kept in a house for a long time as a family relic.
B.Iu. Mikhlin, referring to finds of kylixes with analogous
inscriptions/grafitti in Athens, suggests that the amphora could have
been intended as a public offering.It is hard to agree with
these hypotheses. One can hardly imagine that [p59] such an object of
ancient consumer use as an amphora could be have been kept for five or
six centuries in any family. In everyday life ceramics, even very
expensive ones, rarely serve for more than several decades, and if

33



such am amphora was designated as a tribute to a certain person, then
such em inscription most likely would have been painted on or
scratched on as on a kylix from Athens, but not impressed on the
vessel before firing.

=== 105. Borisova, V.V., "Ceramic Stamps ...", pi09.
=== 106. Mikhlin, B.Iu, "Towards Studying ..." pl56.

The third explanation, offered by V.V. Borisova, who suggested that
this amphora, like measure vessels with the inscription "state" known
in Athens, was a model standard for producing containers of this

107kind, IS more likely. Such model standards are known from
written and archaeological sources both for amphoras (Ath, XI, 784)
and for other ceramic products. In Athens they were kept in a
special state depository—the Tholos, during the excavations of which
up to 70% of all known model standards were discovered.One can
suppose can that such a depository existed also in Khersonesos. That
is where the amphora could have remained for such a long period.

=== 107. Borisova, V.V. "Ceramic Stamps ...," pllO.
=== 108. Gaidukevich, V.F., "Cersimic Construction Materials of the

Bosporos [Stroitel'nye keramicheskie materialy Bospora],"
IGAIMK 1934 nr 104 p259; Zeest, I.B., "Excavations of
Hermonassa [Raskopki Germonassy]," KSIIMK 1955 nr 58 pll7
fig. 49-4.

=== 109. Lang M., Crosby, M., Weights, Measures, and Tokens,
The Athenian Agora 10 p41.

The Second Type of Khersonesan Amphoras

According to the graph of the classification 23 vessels from the main
collection (nrs 78-96, 228, 229, 247, 248) can be placed in this
Type. Another 21 amphoras from the additional collection are included
in the second Type on the basis of a set of features. For the entire
selection the following features are type-defining—the correlation
of linear dimensions: Hi/Hq ca 0.45, Di/Hq ca 0.47,
H3/D1 ca 0.58-0.66, and also the diameter of the mouth, the
absolute values of which fluctuate at about 6.5-7.5 cm (Appendix 1;
Appendix 2, Table XIII, XIV).

Amphoras of the second Type are not morphologically connected with
the preceding Type of containers, and are distinguished by a
relatively large height of the upper part, in absolute results
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approximately equal to the inner diameter of the body (Hi = Di) .
The shaping of the profile of the lower part of the body in this Type
of container is made not in the form of a spheroid, as in Type I, but
in the shape of a truncated cone which most likely brings the second
Type of container close to the third Type (Appendix 2, Table XV).

[p60]

The vessels of the second Type are the smallest specimens of
Khersonesan amphoras of the Hellenistic period. They are all slipped
and rather a large number of stsimped specimens are known. By a number
of features the second Type may be divided into 3 individual Variants
(II-A, II-B, II-B').

So amphoras of Variant II-A are characterized by a stable
combination of the following features—linear dimensions: H ca 55 cm,
Hq ca 46 cm, Di ca 20 cm. Hi ca 21 cm, H3 ca 14 cm
(Appendix 1; Appendix 2, Table XIII). The supposed measure of capacity
is 4 choinikes or 1 hemihekt (4.37 litres).

=== 110. Monakhov, S.Iu, "Once More on Standards of Capacity
Table III.

II

• >

The overwhelming majority of the amphoras of this Variant comes from
two complexes. The largest lot of the vessels was discovered in the
pottery workshops of Khersonesos, studied by V.V. Borisova. Five
amphoras provide a complete or almost complete profile (nrs 78-80,
86, 222),^^^ two retained only the upper part (nrs 207, 212), and
the rest (nrs 208-210, 217, 218, 220) only the shoulder with part of
the neck, or only the neck. There are no stamped specimens. The
vessels were only partially published.

=== 111. Amphora nr 222 at present is missing from the storerooms
of GKhZ.

—112. Borisova, V.V., "Pottery Workshops of Khersonesos ..." pl48
fig. 6; eadem "Ceramic stamps ..." pl04 Fig. 2.

Another 11 amphoras were found in the complexes of the buildings U.6
and U.7 of the Peinskoe-I settlement including 4 whole or
archaeologically whole ones (nrs 87, 89, 90, 92, 247, 248).^^^
Three of them have stamps of the astynomes Batillos, Sopolios, and
Herakles, and the 4th stamp is illegible.

=== 113. Only amphora nr 92 has been published. See: Kats, V.I.,
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Moneikhov, S.Iu., "Amphoras of Hellenistic Khersonesos ..." plOO
Fig 4-2; Monakhov, S.Iu., "Once More on Standards of Capacity ..."
pl63 fig. 1-2.

The rest of the amphoras come from excavations at Khersonesos and its

khora (nr 81, 82, 83, 85, 88, 219, 250),^^"^ and were also found on
the Bosporos in the Bug River Area in the Dnieper Area, and one even
at the Byzantine ancient town-(nrs 84, 91, 205, 206, 216). Of
them, five vessels have stamps [p61] of the magistrates Archander,
Apollonios, Antibion, and Dioskourides. One amphora has a rare stamp
EKYTIKON.

=== 114. Akhmerov, R.B., "Amphoras of Ancient Greek Khersonesos
..." pl69 fig. 7; Zeest, I.B., Ceramic Containers of the
Bosporos ... p99; Strzheletskii, S.F. Kleroi ..., p95
fig. 85; Canarache, V. Importul amforelor stampilate la
Istria, Bucharest 1957 p209 fig. 39; Borisova, V.V. "Ceramic
Stamps ..." pl04. (In the work of V.V. Borisova [pl05] the name
Matrios is incorrectly restored instead of the name Archander on
amphora nr 219.); Mikhlin, B.Iu, "Towards Studying ..." pl56, fig.
4. (The drawing of the amphora with the stamp ZKYTIKON in
the work of B.Iu Mikhlin is not quite accurate).

=== 115. Akhmerov, R.B., "Amphoras of Ancient Greek Khersonesos
..." pl68, 170 fig. 9; Ganarache, V. Importul ... p208 fig.
38; Zeest, I.B., Ceramic Containers of the Bosporos ... p99,
ICQ; Sal'nikov, A.G., "The Results of Field Research near the
Village of Pivdennoe [Itogi polevykh issledovanii u s.
Pivdennoe]," MASP 1966 nr 5 pl96 fig. 7-5; Borisova, V.V.
"Ceramic Stamps ..." pl02, 105 fig. 2a; Grace, V. "Standard
Pottery Containers of the Ancient Greek World," Hesperia
Supp 8 1949 pl85 fig. 19-4.

The chronology of Variant II-A emerges sufficiently clearly on the
basis of these materials. The stamps of the astynomes Archander and
Batillos are dated to the end of the 4c BC, all other stamps with the
names of the magistrates Apollonios, Antibion^, Herakles, Dioskourides
and Sopolios, within the limits of 1/3 3c BC. The stamp ZKYTIKON
is dated to the same time (Appendix 3, Table 5).^^® Ceramic
complexes of estate nr 25 on the Heraclean peninsula and of the
pottery workshops may widen the time-frame at the most to mid 3c BC.
Thus the production of this kind of container should be limited to the
time from end 4c-mid 3c BC.

=== 116. Kats, V.I., "Typology and Chronological Classification
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..." Table II.

With all the homogeneity of the amphoras of Variant II-A, one can try
to trace its development. According to the classification graph for
the entire Vaxiant, vessel nr 92, which is distinguished by a set of
features of a unique kind, is central. In the shaping of its profile
the clearly expressed angulairity typical of the other specimens is not
present, and the smoothness of the lines in the shaping of the profile
of the shoulder and body is particularly noticeable (Appendix 2, Table
XIV). The amphora has a toe, rare for Khersonesan containers, which
repeats the shape of the toes of Heraclean vessels (Appendix 2, Table
XXIV) and a handle of a unique kind with a groove cut along its entire
length. Considering the position of this amphora in the graph eoid the

117
date of the complex where it was found, one can suppose that
this amphora is one of the earliest in this Variant. Its uniqueness
probably is the result of creative work in shaping, of the search for
the shape for the entire vessel and its profiled parts. Such shaping
of the profile apparently was acknowledged in its basic details cind
repeated for many decades but the profiles of the handle and toe did
not receive such recognition.

=== 117. Kats, V.I., Monakhov, S.Iu., "Amphoras of Hellenistic
Khersonesos ...," plOl.

Amphoras of Variant II-B differ from the preceding by squatter
proportions at the expense of lesser height of the lower part and
consequently of the total height (Appendix 1, Table 8). Moreover the
toe, of the sharp-ribbed shape not found elsewhere in the Type II
[but] with the groove usual for this Type, is typical of these
amphoras (Appendix 2, Table XXII, toes nrs 54, 67).

[p62]

Only two such vessels, both found in the settlement Panskoe-I
(Appendix 2, Table XIV nrs 93, 94) are known. The handle of one of
them has a two-line astynome stamp where it is not possible to restore
the name of the magistrate. However according to many features of the
preserved part of the stamp reading and the general date of the
complexes, neither amphora^^® can be dated later than 1/3 3c BC
(Appendix 3, Table 6).

=== 118. Kats, V.I., Monakhov, S.Iu., "Amphoras of Hellenistic
Khersonesos ..." plOO fig 4-1.



The features already listed emd a number of indirect considerations
make us think that Variaiit II-B and amphora nr 92 of Variant II-A
reflect the process of searching for a shape for a container with a
capacity of about 1 hemihekt (4.37 litres), which in the final
analysis found its realization in Variant II-A. Such processes were
typical for other centres as well, for example, for Heraclea, where,
in 1/2 3c BC, amphoras of the same standard but with different

profiled parts were produced.

=== 119. Brashinskii, I.B. "Questions of the Chronology of the
Ceramic Stamps and the Typological Development of Amphoras in
Heraclea Pontica [Voprosy khronologii keramicheskikh kleim i
tipologicheskogo razvitiia amfor Geraklei Pontiiskoi]," NE
1984 nr 14 pl7.

Variant II-B' is represented in the selection by 5 vessels: from
excavations at Khersonesos (nrs 95, 96),^^^ from the settlement
Panskoe-I (nrs 228, 229), and by one uninventoried amphora (nr

121223) . Traces of paint decoration in red concentric stripes have
been preserved on one of them (Appendix 2, Table XIV).

=== 120. Akhmerov, R.B., "Amphoras of Ancient Greek Khersonesos
..." pl67. The negative is in the photo archive GKhZ nr 75. Belov,
G.D., "A Hellenistic House in Khersonesos [Ellinisticheskii dom v

Khersonese]," Trudy GE 1962 nr 7 pl53.
=== 121. At some point it was kept in the Yalta Museum. See:

Zeest, I.B., Ceramic Containers of the Bosporos ... p99.

The vessels have the conically-shaped bodies characteristic for Type
II, the diameter of which, as in Variant II-A, is approximately equal
to the height of the upper part. The correlations of the linear
dimensions are similar as well.

The absolute dimensions however are considerably smaller: Hq ca 38
cm, Di ca 18 cm, Hj ca 18 cm, H3 ca 10 cm, H ca 44 cm
(Appendix I, Table 9). In fact these vessels are a reduced copy of
Variant II-A to achieve which the general profile was retained and
almost all the linear dimensions were proportionally reduced. A
probable standard measure of capacity is 3 choinikes or one chous
(3.283 litres).

The lower chronological border of Variant II-B' is 1/3 3c BC
determined by the date of the complex of buildings in Panskoe-I. From
Khersonesan finds, only the amphora from the House of Apollonios can
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be dated indirectly. Among other material there Cp63] was found a
122measuring vessel with the stamp ApollophaJies Heroideos whose

100

magistracy is now attributed to 2/4 2c BC. Apparently at this
point we should allow that the production of ajnphoras of Variant II-B'
continued for no less than a century. Possibly this type of container
came as a replacement of Variant II-A.

=== 122. Belov, G.D., "A Hellenistic House in Khersonesos ..."
pl53 f; Kats, V.I., Monaihov, S.Iu., "Amphoras of Hellenistic
Khersonesos ..." pl05 f.

=== 123. Kats, V.I., "Typology and Chronological Classification
..." Table II.

The Third Type of Khersonesan Amphoras

Until recently these vessels were known in single examples only. For
many years only 2 amphoras with stamps of Herodotos and Sopolios (nrs
100, 101)^^^ were published. If it wasn't for the stamps, these
vessels most certainly would be been placed into the wide category of
amphoras from undetermined centres.

=== 124. Mozolevskii, B.I.,[sic: see note 128 below, trs] "Scythian
Burials Near the Village of Nagornoe Near the City of
•rdzhonikidze in Dnepropetrovshchina [Skifskie pogrebeniia u
s.Nagornoe bliz g.Ordzhonikidze na Dnepropetrovshchine],"
Scythian Antiquities [Skifskie drevnosti], Kiev 1973 p228 f,
figs 34, 35; Borisova, V.V. "Ceramic Stamps ..." pl02, fig. la;
Onaiko, N.A., "Ancient Imports ..." pl3, 92 Table XLV, 136;
Borisova, V.V. "Ceramic Stamps ..." pl02, fig. 1, b'.

At present 8 more vessels of differing degrees of preservation are
known. An amphora with the stamp of Alexandros on one handle and a
monogram on the other (nr 97) was discovered in the storerooms of the
Dnepropetrovskii museum. One vessel (nr 98) comes from the excavations
of the "Chaika" necropolis, the neck of another (nr 246) from the
ancient town of Tarpanchi. 5 more amphoras (nrs 99, 102, 103, 224,
225) were found during the excavations of the buildings U.6 and U.7 of
the settlement Panskoe-I. There is a stamp of Kraton on the handle of
one of them (Appendix 2, Table XV; Appendix 3, Table 7).

This type of Khersonesan container is characterized by a strictly
conical shape of the body with considerable height of the neck and
upper part on the whole. Hj usually comprises more than half of the

2.5^
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depth— Hi/Hq = 0.49-0.59. The inner diameter of the body
fluctuates around 27 cm, and the depth is about 56-59 cm (Appendix 1,
Tables 10, 11). Anticipating, it is necessary to note the astonishing
consistency in the shape of the rim. They are all of a unique
trapezoidal shape (Appendix 3, Table 7).

By a number of features one can isolate two Variants in the third
Type of containers.

Variant III-A includes amphoras nrs 97-99 and 224 for which the
following absolute dimensions and their correlations are
characteristic: Hi ca 33 cm, H3 ca 27 cm, H3/D1 ca 1.00.

[p64]

The amphoras of Variant III-B have an upper part and neck of lower
height: Hi ca 29 cm, H3 ca 23 cm, H3/D1 ca 0.88.

The supposed standard measure of capacity is 8 choinikes or 2
hemihekts (8.74 litres).

The stamps of astynomes of the early group present on the amphoras
are dated to the end 4c-l/3 3c BC (Appendix 3, Table 7). The
chronology of the complexes where the vessels were found does not
contradict this date. Possibly the production of the amphoras of the
third Type continued up to the mid 3c BC but probably not later.

The Fourth Type of Khersonesan Amphoras

There is known a single whole vessel (nr 104) from the settlement
Panskoe-I, in which the toe was smashed out in ancient times,
evidently deliberately (Appendix 1, Table 12; Appendix 2, Table XVI).
There is no stamp on it, but its Khersonesan origin, judging by the
characteristic composition of the clay leaves on doubts.

The spindle-shaped form of the amphora has no analogies in
Khersonesan containers. In the relative size of the neck and upper
part, this vessel is close to Variant III-A, however other proportions
and the linear dimensions are individual (Appendix 1).

Empirical measurement of the volume and an analysis of its linear
dimensions allow us to suggest for this amphora a probable measure of

40



capacity of 5 choinikes (5.47 litres).

A single find does not give a foundation for speaking with assurance
about the existence of a separate Type, and originally, the vessel
described was included in the number of amphoras of individual shape,
or in a provisional group of isolated ones. However, recently in the
storerooms of the Kerchenskii museum an analogous uninventoried
amphora, nr 105, which has the same shape eind very similar dimensions,
was found. However, in comparison with amphora nr 104, this one has a
somewhat greater height of the lower part (Appendix 1, Table 12).

The time of the production of amphoras of the fourth Type is
determined by the data of the complex—settlement Panskoe-I, end
4C-1/3 3c BC.

The fifth type of Khersonesan amphoras

Like the fourth Type, this Type of Khersonesan container is isolated
conjecturally on the basis of only two finds—one whole and one
fragmentary amphora (Appendix 2, Table XVI).

Amphora nr 106 (Variant V-A?) was found at the settlement [p65]
Bol'shoi Kastel' in the North West Crimea in cultural deposits date

not earlier than 1/3 2c BC.^^^ This vessel has basic dimensions
similar to Variant I-B (Hq, D^, d) and at the same time a
completely different shape. Provisionally we may call it biconic
because the amphora has very sloping shoulders which are almost equal
to the height of the neck (Hi = 27 cm, H3 = 16 cm). The
correlation Di/Hq = 0.52, which is close to the analogous value
for Variant I-A. The profiled parts of this amphora are of an
absolutely unique kind. The toe has no thickening and is reminiscent
of the Sinopean ones, and the rim is flattened cind very weakly
expressed (Appendix 2, Table XXV, 68; Table XX, 131).

=== 125. Shcheglov, A.N., "Excavations and explorations in the
North West Crimea [Raskopki i razvedki v Severo-Zapadnom Krymu],"
AO 1982 Moscow 1984 p346.

The same shaping of the neck and shoulder profile is characteristic
for amphora nr 107 (Variant V-B?), however it has a somewhat larger
diameter of the body (Di = 34.6 cm) with a smaller height of neck.
It was found in ceramic workshop nr 1 in Khersonesos and is dated
probably not later than mid 3c BC.

2.H(
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[Empirical] measurements of tlie actual capacity of the first amphora
produced the value of 9.5 litres, which corresponds to the standard
measure of 4 hemihekts (17.51 litres). Amphora nr 107 apparently had a
larger capacity, perhaps of 5 hemihekts. We shall succeed in
establishing the chronology of containers of Type V fairly reliably
only in the future. At present one can state that its production was
from mid 3c BC to 1/3, perhaps 1/2, 2c EC. Taking into account the
coincidence of the standard measures of amphora nr 106 and Varisint I-B
one may suppose that vessels of Type V replaced Variant I-B, with
which they coexisted at first, at the end 3c-beg 2c BC.

Amphoras of Individual Shape (Isolated)

The classification graph indicated the presence of 4 isolated vessels
with an individual set of features (nrs 108-111) in the selection
under examination. Two more fragmentary upper parts of amphoras of so
fax unknown complete shape (nrs 112, 113) are conjecturally included
into this provisional group.

Amphora nr 108 was found in the settlement "Chaika" in 1965 and
attributed to Khersonesan amphoras by its typical clay with inclusion
of lime and pyroxene. The vessel is of small dimensions: height 44 cm,
depth 36.3 cm, diameter of the body 21 cm, height of the upper part 18
cm (Appendix 1, Table 14; Appendix 2, Table XVI).[p66] In these
dimensions it is closest to Variant II-B' but no coincidence in

dimensions ,and particularly in their correlations, is observed.
Moreover the shaping of the body profile of this amphora has nothing
in common with the cone-shaped form of the body of Type II. Here we
have a clearly expressed pithoidicity revealed in smooth rounded
shaping of the profile of the entire body, which ends with a very
small toe of a sharp-ribbed shape on an elongated stalk. The rim is of
a rather common beak-shaped form (Appendix 3, Table 8). The amphora is
restored and therefore it is not possible to measure the actual
capacity. However calculations by a drawing give the value of the full
volume as 5.6 litres. One may suppose a standard measure of 1 hemihekt
or 4 choinikes (4.37 litres) although the difference between the full
capacity and the content of the proposed measure is too great. There
is no direct basis for a narrow dating of the amphora. However such
shapes of rim and toe, as will be shown later, are the earliest in
Khersonesan amphora production, and practically not found later than
mid 3c BC.

ZMz.
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Amphora nr 109, in its tiny dimensions, is completely unique in the
practice of amphora production of the Hellenistic period not only for
Khersonesos, but for the entire Greek world. It was discovered in 1977

126in the crypt of the necropolis of Kerkinitis. The authors of the
publication connect it to the secondary Scythian burial of 2c-mid Ic
BC.

=== 126. Mikhlin, B.Iu., Biriukov, A.S., "A Crypt with Stepped
Ceiling in the Necropolis of Kerkinitis [Sklep s ustupchatjnn
perekrytiem v nekropole Kerkinitidy]," The Population and
Culture of the Crimea in the First Centuries AD [Naselenie i

kul'tura Kryma v pervye veka nashei eryj, Kiev 1983 p38, 42,
fig. 7-6.

There is no stamp on the amphora, however its Khersonesan
(Kerkinitidian?) origin does not cause special doubts. The clay is
light brown with lime, however the firing wasn't of very good quality
since the surface of the vessel "stains". There is one more curious

detail—there is ground shell in the clay which never occurs in the
fabric of standard Khersonesan vessels.

It is of small dimensions: height 24.8 cm, body diameter 14 cm, depth
22.5 cm, height of the upper part 12 cm, height of the neck 7 cm
(Appendix 1, Table 14; Appendix 2, Table XVI), and the full capacity
of the amphora comprises 1.23 litres, which apparently corresponds to
the measure of 1 choinik (1.094 litres). The shape of this vessel is
also unique for Khersonesan container production. Its cylindrical neck
widens slightly towards the rim, the body is ball-shaped and ends in a
toe without thickening. The rim is roll-shaped, which is most typical
for Khersonesan amphoras, but the handles are somewhat unusual—in
cross-section they produce an almost round circle and not an ellipse.

Cp67]
Almost all the features of this amphora are so unique that it is

absolutely impossible to associate it with any known types of
containers. Only the shape of the toe brings it close to amphora nr
106 of the fifth Type, which is the latest in Khersonesos. Taking into
account this circumstance and the dating of the complex in which it
was found, we may suppose that the given specimen was produced not
earlier than beg-mid 2c BC, perhaps in a small series for some
special purposes. One cannot either exclude its Kerkinitidian origin.

Amphora nr 110 was found in the Karagadeuashkh tumulus together with
amphora nr 7 of the Group I-A-2,^ '̂'' to which it is very close both
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in proportions and in qualitative features: the composition of the
clay is identical, both are missing a slip, etc. However, these
features are not enough to place it among the vessels of Type I. The
singularity of this find, which possibly can be explained as one of
the attempts at shape creativity, calls for a certain caution
(Appendix 1, Table 14; Appendix 2, Table XVI).

=== 127. Bobrinskii, A., "Report on the Activity of the Imperial
Archaeological Commission for 1888 [Doklad o deistviakh
imperatorskoi arkheologicheskoi komissii za 1888 god]," OAK
1882, 1888. St. Petersburg 1891 pp CCIII-CCCXXXIV;
Lappo-Danilevskii, A., Mal'mberg, V., "Antiquites of Southern
Russia. Karagadeuashkh Tumulus [Drevnosti luzhnoi Rossii. Kurgan
Karagadeuashkh]," MAP 1894 nr 13 plO, 41; Zeest, I.E., "On
the question of Bosporan Amphoras ..." pl59 fig. 2. I.E. Zeest
gives inexact dimensions of the amphora.

The full capacity of the vessel is 6.5 litres, which apparently
corresponds to the measure of 5 choinikes (5.47 litres). In relation
to amphora nr 7, it will be a 4 times smaller measure of capacity.

Like the large amphora, this vessel is dated to 2/2 4c EC perhaps
only to 3/4 of the century.

Amphora nr 111 was found by E.N. Mozolevskii in tumulus nr 11 near
the village of Nagornoe in the Dnepropetrovskaia region,end
ascribed to Khersonesan production apparently on the basis of clay
similarity. Judging by a description, photographs, a drawing, and the
dimensions given, its Khersonesan origin, in spite of the absence of
analogies, is quite permissible.

=== 128. Mozolevskii, E.N., "Scythian Burials ..." p207 fig
17-17,19.

The amphora has a disproportionately wide body (Dj = 25.4 cm) at
small height (45 cm) and depth (43 cm). In the correlation of the
linear dimensions it is closest to the large amphoras of Group I-A-1,
although it is not to be associated with them (Appendix 1, Table 14;
Appendix 2, Table XVI).

Analysis of the parameters allows us to suppose that the standard
measure of capacity of this vessel is equal to 7 choinikes (7.66
litres).

zmh
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[p68]
It is difficult to date this amphora precisely. Apparently the time

of its production corresponds approximately to the date of Khersonesan
amphora nr 100 of the third Type, with a stcunp of Herodotos on the
handle from the same tumulus (1/3 3c BC).

Amphoras nrs 112, 113 reached us in a highly fragmentary form—one
retained its upper part with one handle and toe, the other only the
rim with a part of one handle—otherwise there would have been a
basis to isolate a new Variant of containers. So far it is reasonable

to limit oneself to including them in the group of isolated ones.

The vessels are characterized by a unique set of features. With an
insignificant diameter of mouth (ca 6 cm), the diameter of the body is
quite considerable (D^ = ca 22 cm), the height of the upper part 17
cm, height of the neck ca 10 cm (Appendix 1, Table 14). There are 4
red paint concentric stripes running along the line of the largest
diameter. The handles axe of flattened shape as in jugs, the toe
however is standard, of the shaxp-ribbed shape typical for Khersonesan
containers which is found until mid 3c BC. The rims have the

beeik-shaped and trapezoidal profile typical of the same time (Appendix
2, Table VIII). The clay is reminiscent of Heraclean; however, as the
examination of specimens chipped from Khersonesan stamps shows, it can
be sufficiently frequently found in Khersonesan artefacts.

It is quite probable that in mass ceramic material, fragments of
these amphoras were found earlier as well; however, by the flattened
handle, narrow neck, thin walls with remnants of paint, they most
likely were placed into the category of jugs. The complete shaping of
the vessels' profile, depth, height and standard of capacity cannot so
far be reconstructed. The time of production of these containers is
determined by the general date of the complex Panskoe-I where they
were found—end 4c-l/3 3c BC.

Profiled Parts of Khersonesan Amphoras

The rims and toes on whole and fragmentary amphoras which have been
graphically recorded form the basis of the classification. Such a
principle of selection within the collection permits us to bring to
light the potential of the Types of Khersonesan amphoras to be
associated with certain types of rims and toes. Selection of the rims,
moreover, was supplemented with those profiles from various museum
collections which can be well dated on the basis of stamps, although
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they cannot be attributed to any Type of amphoras (Appendix 3, Table
9). In accordance with the described methodology, on the basis of a
simpler algorithm we classified [p69] 155 rims and 76 toes (Appendix
2, Table XVIII-XXV).

In order to check the constructed typological schemes of profiled
parts we used a collection of 744 sherds of rims and 87 toes of
Khersonesan amphoras from Building nr 6 from the Panskoe-I

lOQ
settlement. This made it possible to adjust the typology from
the point of view of the spread of the shapes for a period of time
from the end 4c-l/3 3c EC.

=== 129. A mass of fragmentary amphora material was processed in
1973-1980 by a laboratory group of the Tarkhankutskaia
expedition. All the results in this category of ceramic material
were siimmed up preliminarily by V.A. Veretennikov.

The classification graph of the rims of Khersonesan amphoras (see
Fig. 2) makes it possible to isolate fairly confidently in this
selection three types of rims, each of which stands on its own and is
independent from the others, although containing transitional shapes.

First type (big-shaped rims). Fifty-eight profiles are placed
here (Appendix 2, Table XVIII; Appendix 3, Table 11) for which the
treatment of the external appearance with a slope outward is
characteristic and most frequently the upper part of the profile
either dominates, or is equal to, the lower part. Very frequently
there is a crest [or comb, of a bird] on the upper surface of the rim
on the inner side or along the axis, but it never occurs on the outer
side of the upper surface. In other cases the upper surface of the rim
is shaped in the form of an arc of circumference or horizontal
platform.

Most frequently the treatment of the lower surface (the transition
from the thickening of the rim to the wall of the neck) was shaped as
an arc of circumference. At the same time there occasionally occurred
"overhanging" rims where this transition was carried out either in a
right angle or in an acute angle (nrs 19, 22, 33, 38, 85, 98, etc).
There are specimens (nrs 38, 43, 89, 101) which apparently have
occasional distortions of the shape.

Variations within the type are rather considerable. We can detect the
spread of rims by dimensional factors. There are very large specimens
(nrs 7, 17, 77, 84) with sharply expressed beak shapes. There are
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quite a few rims of flattened shape (nrs 20, 25, 57, 63, 64, 101,
etc). We know a sufficient number of intermediate transitional shapes
(19, 52).

Big-shaped rims are found only in amphoras of Variants I-A I-B, II-A
(Appendix 3, Tables 1-5). Judging by the fact that these rims are
exclusively present on amphoras of Groups 1 and 2 of Variant I-A (3/4
4c BC), on the whole the type I rims should be considered the earliest
(rims nr 1-3, 5, etc). [p70] From the end 4c BC they appear on
amphoras of new kinds (Group I-A-3 and Variants I-B and II-A). In a
small number the rims of type I are known for the 2/2 3c BC and only
on vessels of Variant I-B (Appendix 3, Table 3). Apparently at some
time in the 3/4 3c BC type I rims cease to exist (Appendix 3, Table
11, Table I).

The general tendency in the development of this type of profile is
from wide, well-expressed, beaJs-shaped forms towards a flattening and
simultaneously an undercutting of the lower surface at a right or
acute angle.

Irrespective of the Types of the vessels, the rims of type I are
known in association with the stamps of a whole series of magistrates
from end 4c-mid 3c BC (Appendix 3, Table 10).

In the collection from Building nr 6 of the Panskoe-I settlement,
aside from whole and restored vessels, there were brought to light 376
sherds of beak-shaped rims of type I, among them 90 overhanging. These
sherds, judging by the sum of the angles of the fragments come from a
minimum of 66 counted-as-whole Khersonesan amphoras. No new shapes of
rims within the limits of type I turned up in this collection.

Second tjrpe (roll-shaped rims) . According to the classification graph
(see Fig. 2) 73 specimens from our selection were placed here. The
treatment of the outer and inner surfaces in the shape of a smooth arc
of circumference is a type-forming feature (Appendix 2, Table XIX).
The lower surface as in the first type of rims was shaped in various
ways—in the shape of an arc (nrs 39, 56, etc), in a right angle (nrs
12, 15, 40, 50, etc), in an acute angle (nrs 21, 29, 49, etc). There
are some specimens in which one can detect the influence of type I
(nrs 13, 29, 34, 94, 122).

Roll-shaped rims are found on amphoras of Variants I-B, I-B', II-A,
and Types IV and V. Some of the rims on amphoras of Variant II-A (nrs
59, 62, 65, 67-69) are considerably smaller in dimensions than others
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which corresponds to the smaller dimensions of the vessels themselves.
Judging by specimens from whole amphoras and stamped necks,
rolled-shaped rims appear end 4c BC on amphoras of Groups I-A-3 and 4,
Variants I-B, I-B' and II-A (Appendix 3, Table 11). The appearance of
roll-shaped rims coincides with such large-scale changes in the
organization of amphora production as expansion of the container
assortment, the beginning of astynome stamping, eind the appearance of
a slip.

The upper limit of the existence of roll-shaped rims, judging by
amphoras of Type V, falls in 1/2 2c BC. These rims so far have not
been found, however, in combination with stamps any later than 2/2 3c
BC (Appendix 3, Table 10, 11).

[p7l]
From the collection of ceramics found in Building nr 6 of the

Panskoe-I settlement (end 4c-l/3 3c BC) come 314 sherds of
roll-shaped rims, approximately from 57 counted-as-whole Khersonesan
amphoras. No new variations of rims of type II were found in this
selection; however, there are rims which are more flattened (10-11 mm
in width) and specimens of regular appearance but with a rib on the
outer surface (as in type nr 122) due to the strong bend of the rim
outward. There were found profiles with a slight projection below the
thickening.

On the whole, the collection from Building nr 6 gives for its own
time approximately the same quantitative correlation of rim profiles
of types I and II as our selection.

Third type (trapezoidal rims). It has 15 shapes for which the
treatment of the upper and outer lateral surface in the shape of
platforms close to being horizontal or vertical is characteristic. The
lower surface of the rim (transition from the thickening to the wall
of the neck) is almost always clearly demarcated (Appendix 2 Table
XX) .

Conjecturally we can isolate two variants of profiles for this type.
The treatment of the outer surface with a slope inward with a
horizontal or sloping platform (nrs 71, 72, 129, 136, etc) are typical
for the first one.

The treatment of the outer surface in the shape of a vertical line is
characteristic for the second variant (nrs 78, 81, 104, and others).

2 M
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Most frequently the rims of type III are found on amphoras of Variant
II-A and Type III, and no other rims are known on the vessels of the
latter Type. Occasionally they are found on simphoras of Variants I-B,
II-B and Type V (Appendix 3, Tables 3, 5, 7).

The predominant number of rims of type III is dated on the basis of
the general chronology of vessel Types and according to the stamps
within the limits of end 4c-mid 3c BC (Appendix 3, Tables 10, 11).
Only rim nr 104 (in combination with a stamp of Simos Parthenokleos)
and rim nr 131 (amphoras of Type V) should be attributed to 1/3 2c BC.
They differ from the other rims of type III by being strongly
flattened, i.e., they are isolated morphologically as well.

A selection of 76 toes of Khersonesan amphoras classified by a simple
algorithm indicated the presence of 4 types of profiles (see Fig. 3).
The first and second types have a weakly expressed connection with
each other, the third and fourth are independent.

First type (sharp-ribbed toes). According to the classification
graph, 31 samples are assigned to this type. They are all
distinguished by a sharply-expressed thickening with a characteristic
rib along the line of the largest diameter (Appendix 2, Tables XXI,
XXII). Usually the angle of the edge [p72] of the rib is close to or
less than 90 degrees. Within the type, the connection between the
objects reveals itself in the average level (5-6 common features out
of 8 possible), which is explained by a large variety of shapes. In
general, however, within the type we can mark two basic variations:
toes with a smooth transition from the stem to the thickening of the
toe (nrs 1, 3, 6, 12, 57, etc) and toes with a sharp transition to the
thickening in a right or acute angle (nrs 13, 14, 36, 63, and others).
In the first case, the upper eind lower parts of the thickening are
approximately equal; in the second the lower part dominates.

Toes of type I are known primarily on amphoras of Variants I-A, I-B,
and II-B (13, 13, and 2 cases, respectively). Moreover this type
(Appendix 3, Tables 1, 12) is known exclusively for amphoras of Groups
1 and 2 of Variant I-A. This makes it possible to regard sharp-ribbed
toes as the earliest type of Khersonesan containers. The latest
specimens are found on vessels of Variant I-B, but they, too, do not
go beyond mid 3c BC (Appendix 3, Table 12, Table I). One gets the
impression that for the later toes of type I the second variety of
profile, where the lower part of the thickening dominates, is
characteristic (nrs 13, 14, 36, 40, and others).
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Out of 87 toes of Khersonesan amphoras from Building nr 6 of the
Panskoe-I settlement we can definitely assign 42 specimens to type I.
New variations of profiles have not been found.

Second type (roll-shaped toes). The selection examined produces,
according to the classification graph, 28 such specimens. They are
clearly isolated by the lateral surface of the thickening being shaped
in the form of a roll. The transition from the body to the thickening
could be smooth (nrs 10, 35, 37, etc), in the shape of small verge
[brink, edge, facet] (nrs 19, 38), or with a ledge in a right angle
(nrs 21, 32, 41, etc). The depression in the sole may be cone-shaped,
cup-shaped, often with a chestnut in the middle.

Within the type, one can detect a close connection between objects at
the level of 7-8 common features out of 8 possible (see Fig. 3).

An undoubted typological connection between the second and first
types of toes can be elucidated. Features of both types are combined
on some toes (nrs 5, 10, 59, 73). This characterizes not only the
continuity of one type from the other, but makes it possible to
establish the lower chronological limit for the appearance of toes of
type II. Evidently they are formed simultaneously on the vessels of
the third Group of Variant I-A and Variant I-B at the end 4c BG. Until
mid 3c BC they co-exist with the toes of type I and later they fully
dominate the amphora production of Khersonesos. At the sajne time
roll-shaped toes are found on amphoras of Variants I-B', I-G (Appendix
3, Tables 2-4, 12).

In the mass of material from Building nr 6 of Panskoe-I, 45
roll-shaped toes were recorded, including 5 specimens of a new [p73]
variation. Together with other features of type II, these have a
shallow ditch at the transition from the stem of the toe to the

thickening.

Third type (Heraclesm-type toes). In our selection there are only two
profiles of this type, for which the predominance of the upper part of
the thickening and the smooth profiling of its parts is characteristic
(Appendix 2, Table XXIV). The similarity with the toes of Heraclean
amphoras is undoubted. By the stamp on one of the amphoras and in
accordance with the chronology of Variants I-B and II-A, where these
toes are known, they are dated within the limits of end 4c-l/3 3c BC
(Appendix 3, Table 3, 4, 12). A single specimen of a toe of type III
was found by us in the mass of material from excavations of pottery
workshops in Khersonesos.



=== 130. GKhZ, inv no. 1/36442.

Fourth type of toes. According to the classification graph, 12
specimens belonging to vessels exclusively from Variant II-A (Appendix
2, Table XXV; Appendix 3, Table 5) are placed here. On the whole small
dimensions with absolute predominance of the upper part of the
thickening are characteristic for these toes. Most frequently they
have a circular groove at the transition from the stem to the
thickening (nrs 43, 46, 49, 52 etc), and sometimes in addition there
is a not prominent circular roll (nr 51). There is an analogous roll
on the toe of amphora nr 100 of the third type, found in the tumulus
near Nagornoe village. Judging by the drawing in the publication, the
toe of this vessel is a variation of the fourth type. On the whole
this type of toe is dated from end 4c up to 2/3 3c BC. So far we have
not succeeded in malting more fractional divisions (Appendix 3, Table
12).

Isolated toes. In accordance with the classification graph, 3 such
specimens are isolated (Appendix 2, Table XXV). Toe nr 55 is close to
roll-shaped but differs by some angularity in the shaping of its
profile and, importantly, by a depression of a unique kind, shaped
like a cylinder, on the sole. Such depressions are mostly frequently
found in Chian amphoras of 4c BC.

Two toes, nrs 68, 70, of a unique shape in the form of a short stem
without thickening were found on later amphoras nrs 106, 109, dated to
the 2/2 2c BC. In the shaping of the profile of these toes one can
clearly read Sinopean tradition.

[p74]

Schemes for Associating Types of Amphoras
with Types of Rims and Toes

Analysis of these schemes, as one would have expected, presents a
rather complex picture of the simultaneous existence of different
kinds of container production with the corresponding profiled parts
(Appendix 3, Tables I-III).

The first two Groups of Variant I-A, for which the first type of toe
and the first type of rim are characteristic, are the most "pure" kind
of container. On the later vessels of Groups 3 and 4 of this Variant
we can find roll-shaped rims and toes along with rims and toes of the
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earlier Groups.

Amphoras of Variant II-A are easily isolated by specific toes of type
IV. However, these vessels have rims of all three types, approximately
in equal proportions, which can be explained in conformity with the
chronology of the Variant—from end 4c-mid 3c BC.

So far it is difficult to discuss the combination of the shapes of
the profiled parts on the amphoras of the third Type with sufficient
certainty. All the known rims have trapezoid shape (type III), and the
single toe is a variety of type IV). However, taking into account the
chronology of this kind of container—end 4c-l/3 3c BC, one can
expect the appearance of other types of rims zmd toes on these vessels
as well.

The same can be said about the amphoras of Variants I-B' and I-G for
which we know so far only roll-shaped profiled parts.

For all later vessels (Type V and isolated nr 109) , a toe on the
"Sinopean" model without thickening, or a rare shape with a
cylindrical depression on the sole (amphora of Variant II-B'), are
characteristic. It seems that on the border of 3c-2c BC the change of
tradition takes place, and new types of profiled parts appear on new
specimens of containers.

The containers of Variant I-B present the most confused picture.
These vessels have rims of all three types and toes of most diverse
shapes with the exception of type IV (Appendix 3, Table I). Such a
variety of profiled parts is explained by the greatest spread of this
Variant of amphoras in the course of approximately 120-130
years—from end 4c up to beg 2c BC. At the same time, there is no
doubt that, in the basic bulk [of the material], the first type of rim
and the first type of toe should be considered to be earlier phenomena
for these vessels than roll-shaped rims and toes.

[p75]

Overall Classification

The general picture of amphora production in Hellenistic Khersonesos
may be reconstructed in the following way (Appendix 2, Table XVII).
The production of containers begins with large vessels of the first
Group of Variant I-A in the very beginning of the 2/2 4c BC.
Originally the vessels were not stamped and not slipped. The same

%S7-
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features axe present in the amphoras of the following second Group of
Variant I-A. The first Type of containers receives further development
at the end 4c-beg 3c BC when the production of amphoras of Variants
I-A-3, 4, I-B, I-B', I-G begins. From this time on, vessels both of
the first and the other Types were obligatorily slipped. At the same
time the practice of stamping the products is being established.

The most niimerous kind of amphoras of the first Type was Variant I-B
which apparently became the basic standard of Khersonesos to end 3c
BC. Later amphoras of this Variant are not known. Only a fragment of a
neck with a stamp of Simias Parthenokleos (Appendix 3, Table 10),
whose assignment to Variant I-B is quite arguable, may be assigned to
1/3 2c BC. Thus the chronology of the first Type of Khersonesan
eunphoras, is confined to 3/4 4c-end 3c BC.

It is natural to ask to what extent the morphology of the vessels of
the first Type, with which the production of the containers of
Khersonesos begins, is original; are there any parallels in amphoras
of other centres? An opinion has been expressed that the large vessels
of Variant I-A of our classification are strongly reminiscent of
Sinopean containers of 4c BC.^^^ Comparison of the linear
dimensions and shapes of Sinopean amphoras of 1/2-mid 4c BC^^^
with Khersonesan amphoras of the first Type provides grounds for
agreeing with this supposition. Out of three kinds of Sinopean vessels
of the indicated period, at least two kinds (with measures of 7 and 6

1 QQAttic choes) find parallels in the Khersonesan Variants I-A and
I-B. Their linear dimensions are very close or coincide. The volumes
of the vessels are fully comparable, although the Khersonesan standard
most likely was based not on the choe but on the hemihekt.^^^

=== 131. Borisova, V.V., "Ceramic Stamps ...," plOl.
=== 132. Brashinskii, I.B., Methods of Studying .... Table 8.
=== 133. Ibid. pll4 f.
=== 134. See Chapter III.

The hjrpothesis of the Sinopean-type character of the first Type of
Khersonesan containers is supported by certain considerations of an
indirect nature as well. Thus nothing other than the direct influence
of Sinope can Cp76] explain the appearance in Khersonesos of the
practice of astynome stamping of the containers, not typical for other
centres. Written sources do not throw light on the interrelations of
these two centres. However, archaeological material visually reflected
intensive Sinopean-Khersonesan contacts. According to the data of
ceramic epigraphy, a sharp increase in Sinopean imports into

X.S3
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Khersonesos is observed from mid 4c BC, and the concentration of

Sinopean amphora steimps of this period in Khersonesos is twice as
135great as the average for the entire North Black Sea Area. It is

quite likely, although it is impossible to confirm it by any facts,
that in mid 4c BC a group of Sinopean ceraraicists moved to
Khersonesos.

=== 135, Kats, V.I., "The Economic Contacts of Late Classical
Khersonesos [Ekonomicheskie svia^i pozdneklassicheskogo
Khersonesa]," AMA 1979 4 pl90.

Sinopean influence was not limited to the first Type of amphoras
alone. The fifth Type of Khersonesan containers, which appeared in 2/2
3c BC is created in the spirit of the same tradition. The dimensions,
the shaping of the vessel profiles, even the characteristic
"Sinopean-type" toe, all this finds certain analogies within
sjmchronous Sinopean production.Since the fifth Type of
amphoras replaced Variant I-B and existed until mid 2c BC, we can
speak of the stable influence of Sinope on the amphora production of
Khersonesos in its entire duration.

=== 136. Zeest, I.B., Ceramic Containers of the Bosporos ...
p90 Table XIII, 29.

The second Type of Khersonesan amphoras appears in 4/4 4c BC and
exists until mid 3c BC. Three Variants of this Type represent
containers of small capacity within the limits of 3-5 litres. The
similarity of this group of Khersonesan containers with Heraclean
amphoras of the later type, of the period of stamping, was noted a
long time ago.^^^ Indeed Variants II-A and II-B repeat Heraclean
amphoras of end 4c-beg 3c BC in their basic dimensions and shaping of

138the profile, and, moreover, the standard measure coincides as
139well. The differences are insignificant and concern basically

the profiles of the toes and rims. In particular, on Khersonesan
containers we find rims of trapezoid shape which copy Thasian examples
(Appendix 3, Table II).

=== 137. Zeest, I.B., Ceramic Containers of the Bosporos ...
plOO; Borisova, V.V., "Ceramic Stamps ...," plOl.

=== 138. Cf., Brashinskii, I.B. "Greek Ceramic Imports ...," pl20 nrs
119-123, Table X.

=== 139. Brashinskii, I.B., Methods of Studying ..., pp89, 109.
See also Chapter III.
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Constant and strong ties of Khersonesos with its metropolitan area
are traced in the course of the entire 4c BC. The first half [p77] of
the century is a period of intensive import of Heraclean wine into
Khersonesos,^^® and at the end of the century apparently certain

141
agreements in the field of monetary policies are established.

=== 140. Kats, V.I., "The Economic Contacts ...," pl84.
=== 141. Anokhin, V.A., Coinage of Khersonesos [Monetnoe delo

Khersonesa] Kiev 1977 p37 f.; Grandmezon, N.I., "Notes on the
Coins of Khersonesos [Zametki o monetakh Khersonesa],"
Numismatics of the Ancient Black Sea Area [Numizmatika
antichnogo Prichernomor'ia] Kiev 1982 p37.

Recently there has appeared yet another line of analogy for
Khersonesan cimphoras of Variant II-A. Two small fragmentary Sinopean

1 AO
amphoras were found in the Panskoe-I settlement, of which the
dimensions and the body profiling are the seime as for Heraclean and
Khersonesan specimens. They are dated to end 4c-l/3 3c BC.
Unfortiinately, the profiled parts are missing from these vessels,
which mahes it impossible to check in detail the hypothesis about the
possible genetic ties between Sinopean and Khersonesan production of
this type. At the same time it is not excluded that the kinds of
amphoras similar in shape and steindard in Heraclea, Sinope, and
Khersonesos have a common origin.

=== 142. Excavations of 1979 U 7/1, AO, Inv. 19/27, 20/16.

In the profiling of the shapes of amphoras of the third Type
synchronous with Variant II-A, the undoubted influence of Thasian
biconic amphoras of 4c BC is felt. Not only the shape but also the
basic dimensions are repeated.Even the typical Thasian
trapezoid rims are duplicated on Khersonesan ajnphoras of the third
Type.

=== 143. See Brashinskii, I.B., Methods of Studying ... ,
pll2 f.. Table 6.

As for the rare vessels of the fourth Type, produced end 4c-l/3 3c
BC, their morphology finds no analogies among synchronous groups of
ceramic containers. Apparently this unique type of spindle-shaped
vessel originated wholly in Khersonesos.

;i»sr
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Cp77]
Chapter III

Standard Measures of Capacity of Amphoras of Hellenistic
Khersonesos

Some Questions of Metrology

Long ago it was established that Greek ceramic containers were

manufactured in accordance with definite standards of capacity.^ In
recent years I.E. Brashinskii succeeded in finding out specific [p78]

2
measures of capacity of amphoras for a series of centres. Attempts
have been made to do similar research also on Khersonesan

O A

material, among them the author's.

=== 1. Grakov, B.N. "Containers and Storage of Agricultural
Products in Classical Greece in the VI-IV c. BC [Tara i khranenie

sel'skokhoziaistvennykh produktov v klassicheskoi Gretsii VI-IV
vv. do n.e.]" IGAIMK, 1935 Nr 108, pl74 f.; Grace, V.
"Standard Pottery Containers of the Ancient Greek World,"
Hesperia 1949 Suppl. 8. pl75; Brashinskii, I.E. "Methods of
Studying Standards of Ancient Greek Ceramic Containers [Metodika
izucheniia standartov drevnegrecheskoi kercimicheskoi tary],"
SA 1976.3 p94.

"= 2. Brashinskii, I.E., "Amphoras of Mende [Amfory Mendy],"
KhKAAM Moscow 1976; idem, "Standards of Linear
Measures in the Ceramic Production of Sinope [Standarty lineinykh
mer v keramicheskom proizvodstve Sinopy]," IKAM Moscow 1977;
idem "A Thasian Amphora from Nympheum and Some Questions of
Ancient Metrology [Fasosskaia amphora iz Nimfeia i nekotorye
voprosy antichnoi metrologii]," VDI 1978.2; idem,
"Standards of Rhodian Amphoras [Standarty rodosskikh amfor],"
KSIA 1978 Nr 156; idem, Methods of Investigating
Ancient Trade [Metody issledovaniia antichnoi torgovli] ,
Leningrad 1984 p92 f.

=== 3. Borisova, V.V. "Ceramic Stamps of Khersonesos and the
Classification of Khersonesan Amphoras [Keramicheskie kleima
Khersonesa i klassifikatsiia khersonesskikh amfor]," NE 1974
11 pill; Nikolaenko, G.M., "On Standards of capacity of
Hellenistic Khersonesos [G standartakh emkosti ellinisticheskogo
Khersonesa]," VDI 1978.3.

=== 4. Monakhov, S.Iu. "Once More on Standards of Capacity of
Amphoras of Hellenistic Khersonesos [Eshche raz o standartakh
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emkosti amfor ellinisticheskogo Khersonesa]," VDI 1980.4

The basic principles of our article still hold their force;
however the influx of new materials demands a broadening and deepening
of conclusions drawn earlier. The source material for such work in

recent years has more than doubled, and we now have a selection of 92
[empirical] measurements of capacity eind linear dimensions at our
disposal for different types of whole, and archaeologically whole,
vessels of Khersonesan production. In accordance with the described
method it permits us to produce representative metrological studies.

The distribution of this selection on the basis of the histogram
of their capacities gives a rather tangled picture, but nevertheless
several large peaks csin be detected. Comparison of these peaks of
capacity with the typological series of amphoras indicates that on the
whole the grouping by capacities coincides with the typological
affiliation. Groups I-A-i eind I-A-3, I-A-2 sind I-A-4, Variant I-B and
Type V, Variants I-G and III-A, Variants II-A and II-B (Appendix 4,
Table 1) each have close values of capacity. The representativeness of
the selection of capacities according to typological Groups and
Variants differs. Variant I-B—38 amphoras with [empirical]
measurements of actual capacity—is represented best. For Variant
II-A we have 16 such vessels, for Group I-A-1 and Variant I-B'—7
vessels each, etc. The [empirical] measurements of capacities of
amphoras in Group I-A-4, Variants II-B, III-B and Type V are so far
single instances.

Basically, capacities of amphoras within each Group, Varieint or
Type do not fluctuate significantly. Variant I-B, consisting of
vessels with, at a first glance, a considerable difference in volume
(16.3-20.1 litres), is an exception. V. Grace and I.B. Brashinskii in
their own time warned [p79] of the possibility of such variation in
volumes of vessels of the same type. Moreover for all vessels of
the Variant I-B, as was observed in the preceding chapter, not only
the uniformity of form but also the standard nature of the linear
dimensions are characteristic on the whole. Calculation of the sise of
the standard deviation of the actual capacity of the amphoras of this
Variant indicated that almost all values fall within the limits +/-
2a (16.67-20.67 litres), and absolutely all—within the limits
of +/- 3o, i.e., the selection corresponds to the law of normal
distribution.

=== 5. Grace, V. "Standard Pottery ...," pl76; Brashinskii, I.B.,
"Methods of Studying Standards ...," p89.
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Grouping of the mass of the eimphoras according to the actual
capacity made it possible to move towards the elucidation of the
conjectured standard measures of capacity. In this connection we had
in mind that the contents of such a measure as a rule should be less

than the actual capacity of the vessels of a given Variant or Group.
This follows both logically and from the indications of the source
where it is recommended that an amphora should be filled only to the
base of handles (Cato, 113).

With the extreme diversity of metrological systems in Greek
centres and the absence of direct indications in the sources on

Khersonesan standards, we can bring to light the ancient units of
volume by determining which of the conjectured ancient measures are
the most preferable for Khersonesan amphoras (Appendix 4, Table 2). To
all appearances such units are the choinik (1.094 litres) and the
hemihekt, based on the choinik, of 4.377 litres.^

=== 6. Hultsch Fr., Griechische und romische Metrologie
Berlin 1882 p305 Table X.

It is customary to consider that both the choinik and the hemihekt
were used as measures of dry goods. At the same time in Athens the
double choinik is known as a unit of capacity of liquids. An opinion
has been expressed that in ancient times there were also other

measures of the capacities of liquid goods, based on the choinik.^
Archaeological material also testifies to the wide usage of
choinik-measure vessels. One oinochoe measure of 1 choinik was found

in the Athenian Agora, and one stamped jug measure of close
capacity was found in KhersonesosThus the hemihekt or choinik
equivalents for Khersonesan amphoras (Appendix 4, Table 2) should not
cause bewilderment:

[p80]
1/4 hemihekt = 1 choinik = 1.09 litres (Nr 109);
1 hemihekt = 4 choinikes = 4.37 litres (II-A, II-B);
2 hemihekts = 8 choinikes = 8.75 litres (I-G, III-A);
3 hemihekts = 12 choinikes = 13.13 litres (I-B');
4 hemihekts = 16 choinikes = 17.51 litres (I-B, V-A);
5 hemihekts = 20 choinikes = 21.89 litres (I-A-2, I-A-4);
6 hemihekts = 24 choinikes = 26.26 litres (I-A-1, I-A-3).

=== 7. Lang, M., "Numerical Notation on Greek Vases,"
Hesperia 25 1956 p2.

3'Si
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=== 8. Lang, M., Crosby M., "Weights, Measures, and Tokens,"
Agora 10 1964 p58.

=== 9. Belov, G.D., "An Hellenistic House in Khersonesos
[Ellinisticheskii dom v Khersonese] ," Transactions of the
State Hermitage [Trudy Gosudarstvennogo Ermitazha] , 7 1962
pl53; Kats, V.I., Monakhov, S.Iu., "Amphoras of Hellenistic
Khersonesos from Panskoe-I settlement in the North-West Crimea

[Amfory ellinisticheskogo Khersonesa s poseleniia Psmskoe-I v
Severo-Zapadnom Krymu]," AMA 3 1977 pl05.

Moreover, standard measures of 3, 5, 7, and 9 choinikes apparently
correspond to amphoras of Variant II-B', Type IV, Nr 108, Nr 110, and
Variant III-B.

Many of the measures listed correspond in choinik content to
measures based on a choe of 3.283 litres. Such are amphoras of
Variants I-A-1 and I-A-3 (8 choes), Variants I-B' (4 choes), III-B (3
choes), and II-B' (1 chous). It is most probable that vessels of
Variant II-B', III-B were created specially to fit a choe standard of
1, 3, and 5 choes (Appendix 4, Table 2).

The standard measures of capacity which we have brought to light
have equivalents also in larger units of volume. Based on a
calculation of the medimnus as comprising 48 choinikes, the
corresponding equivalents will be 1/2, 1/3, 1/4, 1/6, 1/9, 1/12, 1/16
of its content. The metretes (36 choinikes) gives equivalents of 2/3,
1/3, 1/4, 1/5, 1/7, and 1/9 of its volume.

The most universal are the measure of 12 choinikes (amphoras of
Variant I-B') which simultaneously corresponds to 3 hemihekts, 4
choes, 1/3 metretes, and 1/4 medimnus, and the measure of 24 choinikes
(amphoras I-A-1 and I-A-3), equivalent to 8 choes, 6 hemihekts, 2/3
metretes, and 1/2 medimnus.

Judging by the fact that the equivalents of the standard measures
of capacity in choinikes and its derivative are most preferable, we
can suppose fairly confidently that in Khersonesos the standard of
capacity of amphoras was based on the choinik or the hemihekt.

At the same time it is impossible apparently to say that all the
measures of capacity of Khersonesan amphoras singled out are
standards. It would be more correct to consider that there is one

basic standard, and the rest were only fractions of the standard or
double, triple etc measures. We should probably procede from the fact
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that the amphoras of full standard were in wider usage than the
multiples, although in the evaluation of this point the element of
accidence may play a negative role.

It has been established that, out of all the diversity of
Khersonesan amphoras, the vessels of Variant I-B, the capacity of
which fluctuates within the limits of 16 choinikes or 4 hemihekts, axe

the most frequently found. Thus, if we taJce the measure of 16
choinikes [p81] as the basic and full standard, then the capacity of 8
choinikes will be half, and that of 4 choinkes one quarter, fraction
of the standard. Amphoras of capacities of 12 choinikes will be 3/4 of
the standard, 20 choinikes—1 1/4 of the steindard, and 24
choinikes—one and a half of the standard.

At the same time we can not exclude the fact that the standard

kept changing with time. In such a case we may suppose that the
measure of 6 hemihekts (26.26 litres), inherent in amphoras of Groups
1 and 3 of Variant I-A produced from 2/2 4c BC to 1/3 3c BC
inclusively, is the earliest Khersonesan standard. Then, for some
reason, this standard failed to satisfy and production switched to a
4-hemihekt standard which appeared at the end of 4c BC with the
containers of Variant I-B.

Thus we may suppose that in Hellenistic Khersonesos in the 4c
BC—2c BC there existed no fewer than 9 standard measures of capacity
of amphoras including 5 measures represented by vessels of different
types (Appendix 4, Table 2). During this time the basic standard
changed its content. The largest measure of 6 hemihekts, dominant in
amphora production up to the end of the 4c BC, was supplanted in 1/3
3c BC by a standard of 4 hemihekts which received the widest
circulation (amphoras of Variant I-B), and the latter measure remained
also during the 2c BC in the new type of vessels (Type V).

The above-named measures of capacity of Khersonesan amphoras will
remain hypothetical until we succeed in reconstructing at least in
basic detail the ancient methods of calculating standards of capacity.
The possibility of such research as applied to our material is put
forward in the methodological part of this work.

Basically they can be reduced to finding out the standard linear
dimensions for each measure of capacity in ancient units of length,
and to trying to calculate volume by means of subsistuting these
dimensions into ancient or reconstructed formulas.
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For this purpose we determined the average results of the linear
dimensions of amphoras for each of the conjectured measures of
capacity. We took only those dimensions which are found in the famous
formulas of Heron designated for calculating the volume of pythoi:
depth (Hq), maximum diameter of the body (D), and diameter of the
mouth (d). The average results of these dimensions in metric units
(mm) were then converted into the corresponding equivalents in ancient
linear units. Since the majority of ancient states, as is known, used
Attic or Ionic linear measures during the Hellenistic period, the
average values of depth, body diameter, and mouth diameter were

converted into Attic and [p82] Ionic dactyls.^® In this connection
those results which first of all were close or equal to a whole number
of dactyls and particularly of feet, and secondly were divisible by 7
and 11, which were present in the ancient formulas for the volumes of
pythoids,<f13 [sic] 11?> were given preference (Appendix 4, Table 3).

=== 10. It has been established that the Attic dactyl is equal to
20.408 mm, and the Ionic 18.37 mm (Dinsmoor, W.B., "The Basis of
Greek Temple Design: Asia Minor, Greece, Italy," Atti del
Settimo Congresso Internationale di archeologla classica, Roma
1961; Brashinskii, I.B., "Methods of Studying ...," p94).

=== 11. Monakhov, S.Iu., "Once More on Standards ...," pl66.

In the course of this work we established the necessity of taking
19into account not the external, as was considered previously, but

the internal diameter of the body without the thickness of the walls
(Di). Only in such a case do we receive whole figures in ancient
linear measures. We may conjecture that potters in some way took into
account the thickness of the vessel walls in order for it to

correspond to the required standard. To do so, they must have taken
into accoiint such an important factor as the shrinkage of the ware
during drying and firing. The remainder of the capacity which
comprised the difference between the full capacity of aui cimphora suid
the capacity of the standard was a "compensator" of a unique kind to
reduce possible mistake. This difference apparently was planned for in
calculating any standard. Moreover it became clear that dimensions in
Ionic dactyls were preferred for the earliest amphoras of the 3/4 4c
BC for Groups I-A-1, I-A-2 and Nr 110, and in Attic dactyls for all
the rest.

=== 12. Lang, M., Crosby, M. "Weights, Measures ...," p59;
Brashinskii I.B. "Methods of Studying ...," p92.

Analysing the data of Table 3 (Appendix 4) we may note that many
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of the sizes of vessel dimensions obtained are easily converted into
larger units of length. Thus a depth of 32 dactyls is equal to 2

IQ

feet, a depth of 36 dactyls—2 feet and a quarter, of 20
dactyls—1 foot and a quarter. The diameter of the body of the
ajnphoras of Variaut I-B' is equal to 3/4 foot. The diameter of the
mouth of a quarter of a foot (4 dactyls) is characteristic for
amphoras of many Variants.One gets the impression that base
standards (Variants I-A, I-B, and perhaps II-A) were created on the
basis of linear dimensions in whole large units (feet), and further
modification of containers connected with calculating smaller or
intermediate measures of capacity was carried out by means of
decreasing or increasing individual dimensions. Thus the difference in
the volume of the amphoras of Group I-A-3 and Variant I-B [p83] is
caused by the smaller diameter of the body (not 17 but 14 dactyls).
The same is true for Variants II-A and II-B', which had 22, 10, 3
dactyls and 20, 9, 3 dactyls respectively. With the change of
dimensions the form of the body also changed.

=== 13. Monakhov, S.Iu., "Once More on Standards ...," pl66.
=== 14. Analogous dimensions are quite characteristic for

different types of Chian containers, see Brashinskii I.B.,
Methods of Investigating ... p98 ff.

Heron's formulas for determining volumes of pythoi were used to
check the correctness of the results obtained in relation to the

elucidated measures of capacity and the standard dimensions of each
Variant of amphoras. The results of the calculations by Heron's
formulas indicated (Appendix 4, Table 4) that measures of capacity of
the amphoras of Types I, V, and Nr 108, 109 may be obtained on the
basis of the linear dimensions which we brought to light according to
the formula

11/14 XHo X ( (Di+d) / 2)2,

while amphoras of Types II, III, IV, and Nr 110 may be obtained
according to the formula

11/21 XHq X ( (Di+d) / 2)2,

The theoretical volumes obtained in cubic dactyls converted to
litres are, in all cases, less than the average capacity of the
amphoras of each Variant and, in most cases, less than the full
capacity of each vessel taken separately (Appendix 4, Table 5).

Z-^2-
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This fact, apparently, is an example of that "compensation" which
reduced possible mistake in dimensions during the manufacture of the
vessel.

Basic measures of capacity in cubic dactyls are close to eighths
of the Attic cubic foot of 34.8184 litres.

=== 15. Dinsmoor, W.B., op. cit. p357 ff.

1/8 Attic cubic foot = 512 cubic dactyls = 4.35 litres (II-A, II-B)j
2/8 Attic cubic foot = 1024 cubic dactyls = 8.70 litres (I-G, III-A);
3/8 Attic cubic foot = 1536 cubic dactyls = 13.04 litres (I-B');
4/8 Attic cubic foot = 2048 cubic dactyls = 17.41 litres (I-B, V-A);
5/8 Attic cubic foot = 2560 cubic dactyls = 21.76 litres (I-A-4);
6/8 Attic cubic foot = 3072 cubic dactyls = 26.11 litres (I-A-3);

One should observe that numerals divisible by 8 were used rather
frequently in antiquity. Vitruvius, for exeimple, recommends Cp84] the
use of dimensions of 2/8, 3/8, and 4/8 in the construction of
ballistae.^®

=== 16. Vitruvius, On Architecture [Ob arkhitekture] , Moscow
1936, Bk 10, chapter 10.

The measures of capacity of early Khersonesan amphoras of Group
I-A-1 which are based on Ionic linear measures correspond to 1 Ionic
cubic foot (4096 cubic dactyls = 25.936 litres).

It is difficult to say now which cubic unit (dactyl or foot) was
taken as the basis for calculating the standard measure. However there
is no doubt that the cubic dactyl and the cubic foot were used only in
calculations while in practical life they used measures of capacity,
wide-spread in the entire ancient world (Appendix 4, Table 2).

With the extreme diversity of the ancient metrological system, the
possiblity of converting the standard measure of capacity from one
system to another was a very important factor. We can well trace this
phenomenon in the example of Khersonesan containers. The earliest
unstamped and unslipped amphoras, I-A-1, are calculated in the Ionic
system of linear measures and contain a standard measure of capacity
of 24 choinikes, 6 hemihekts, or 8 choes. The measure of volume is 1

Ionic cubic foot or 3/4 Attic cubic foot. Amphoras of Group I-A-3
which have linear dimensions in Attic units have the same capacity of
3/4 Attic or 1 Ionic cubic foot. The basic Khersonesan standard of 16

Z.&3
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choinikes (half of the Attic cubic foot or 17.41 litres) also equals
the Ionic measure of 2/3 cubic foot (17.28 litres). The volume of a
quarter of an Attic cubic foot (13.04 litres) corresponds to 1/3 Ionic
cubic foot (Variant I-B') etc. Such universality of Khersonesan
standard measures of capacity was quite convenient in external trade
operations. The very fact of converting from one system of linear
measures to smother should not really surprise us, although, in the
opinion of scholars, it was precisely the local linear measures which
the law of Kleaxchus of 449 BC did not concern.

=== 17. Lang, M., "A New Inscription from Thasos: Specifications
for a Measure," BCH 76 1952 p21; Brashinskii I.B., "Methods
of Studying ...," p97.

The fractional of half of the standard at 8 choinkes or 2

hemihekts represented by Variant I-G, attracts interest both from the
point of view of typology (see Chapter II) and from the standpoint of
evaluating its linear dimensions. It is noteworthy that the basic
dimensions of the amphoras of this Variemt, particularly vessel nr 76,
correspond surprisingly precisely to whole units: H = 31, Hq = 26,
Di = 10, d = 4, Hi = 10, and H2 = 21 Attic dactyls. According to
Heron's formula we obtain [p85] the volume of 1000 cubic dactyls or
1/4 cubic foot (8.46-8.66 litres). The difference between the full
capacity of the vessel and the measure thus comprises 0.64-0.84
litres. It is interesting that the volume of the neck of this amphora
is close to the numbers given (0.55 litres) which is yet another
confirmation of the hypothesis presented on the approximate
correspondence of the "surplus" of the capacity to the volume of the
neck.^® Proceeding from the above, we can agree with the
supposition of V.V. Borisova that the stamp AAM02I0N on this
amphora served as a model standard of a unique kind—a specimen
according to which potters had to manufacture vessels of this type and

10
capacity.

=== 18. Kats, V.I., Monakhov, S.Iu., "Amphoras of Hellenistic
Khersonesos from Panskoe-I ..." pl05.

=== 19. Borisova, V.V. "Ceramic Stamps ..." pl09 ff.

All standard measures of Khersonesan amphoras, depending on the
typological affiliation of the vessels, are calculated according to
one of two formulas of Heron, the amphoras of Types I and V according
to the formula for the "pythoid" with the coefficient 11/14, and
vessels of Types II, III, and IV according to the formula

Z.
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11/21 XHo X ( (Di+d) / 2)2.

If the possiblility of applying the "pythoid" formula for calculating
the standards of the capacities of ssome amphoras of Rhodes, Mende,

20Sinope, and Thasos was convincingly proved by I.E. Brashinskii,
then the practical significance of the second formula is being brought
to light for the first time.

=== 20. Brashinskii, I.E., Methods of Investigating ... p70
ff., p82 ff.

At the same time, we cannot say with complete certainty that the
ancients used precisely these two formulas for such calculations. It
may be supposed that there existed some other formulas not known to
us. The very fact that the majority of amphoras of Mediterranean
centres, not falling within the category of the "pythoid," cannot be
checked by calculation according to zoiy of the known formulas,is
a direct confirmation of this. M. Lang even suggested the
formula—(11/14 by 3/4 of the maximum diameter)^ by the depth—for
calculating the volume of Panathenaic amphoras.

=== 21. Brashinskii, I.E., Methods of Studying ... p93 ff.

It seems to us that the reconstruction of such formulas may be
carried out on the basis of a thorough cinalysis of the linear
dimensions of the vessels of various types, and particularly the
correlations of such dimensions. The correct decipherment of the known
formulas of Heron is of no small importance.

[p86]
Coefficients 11/21 and 11/14 in these formulas are nothing other

than derivatives of the number n, i.e., 11/21 = n/6 and
11/14 = 7c/4. Re-expressed, these formulas appear as 11/21 (or
11/14) X Hq X where Daverage is half of the sum of
the largest diameter of the body and the diameter of the mouth. In
practical terms Heron's formula with the coefficient 11/14 is the
formula of the volume of a cylinder which has a diameter at the base
equal to the average diameter (D+d) / 2, and a height equal to the
depth of amphoras of specific measure of capacity (see Fig. 7). In the
given case we have the equation: 7t/4 x Dav^ x Hq =
jiR^Hq. If we substitute the linear dimensions, for example of
amphora nr 76, into the formula for the volume of a cylinder
(jcR^Hq), we will get the following: Daverage = (10 +4) / 2

2.
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= 7. Thus R = 3.5 dactyls. 7cR%o = 3-14 x 3.5^ x 26 = 1000
cubic dactyls, i.e., the seime result that was obtained also according
to the formula of Heron with the coefficient 11/14.

It is difficult to make such a re-expression in relation to
Heron's formula with the coefficient 11/21 which corresponds to
7ci/6. We may only suppose that it was worked out empirically,
and used, as Heron wrote, only for a vessel called "spheroid pythos."

Analysis of the average arithmetic values for linear dimensions of
all the Variants of amphoras singled out (Appendix 4, Table 3) makes
it possible to elucidate conformity to one law. For vessels of Types I
and V and for the ones isolated as nrs 108, 109, the product of the
actual Hq times the coefficient 11/14 is, in value, very close to,
and sometimes coincides with, a certain quantity comprised of the
difference between the depth and the height of the neck. If we
designate this quantity as H4 we will get the equation 11/14 Hq =
Hq - H3 or 11/14 Hq = H4. It is not difficult to determine the
same values also in dactyls (Appendix 4, Table 4). In ancient units,
as well as in the average arithmetic results in millimetres, H4
comprises approximately 11/14 of the depth. Since the equation H4 =
11/14 Hq is elucidated with sufficient certainty, then Heron's
formula of the "pjrthoid" may be presented as H4 x ( (D+d) / 2)^ or
H4 XDav^.

If the formula of the "pythoid" determines the volume of a
cylinder in which the diameter of the base equals Day and the
height equals the depth of amphoras of a given measure of capacity,
then, according to the new formula, we obtain a completely different
spatial figure, a parallelepiped, in which the side of the base equals
Day and the height equals 11/14 of the depth of the amphora, or the
difference between the depth and the height of the neck (Fig. 7). Let
us observe that the base of the cylinder (Heron's formula) [p87] turns
out to be a circle drawn in a square which is the base of the
parallelepiped.

The equation given for the volumes of the two figures is
deciphered in accordance with one of the theorems ascribed to
Archimedes and formulated in the following way: a circle relates to
the square on its diameter as 11 to 14.^^ Or in other words the
area of a circle drawn in a square comprises 11/14 of the area of the
given square. It follows from the theorem that for the equation of the
volumes of the cylinder and parallelepiped the height of the latter
should comprise 11/14 of the height of the cylinder. This is what we
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observe in the given case.

=== 22. Archimedes , Works [Sochineniia] , Moscow 1962 p266
f; Reader in the History of Mathematics [Khrestomatiia po
istorii matematiki] , Moscow 1976 pl87.

2 ...The reconstructed formula H4 x D^y m our opinion is more
convenient than the corresponding Heron's formula. Apart from the
undoubted simplicity, the obvious conformity to a law—the real
capacity of amphoras is always somewhat larger than the standard
measure—speais in its favour. For vessels of Types I and V this
difference is approximately equal to the volume of the neck.^^
Apparently the volume of the neck actually was not taken into
consideration in the course of calculating the standard measure which
in itself is a direct indication of the preferability of the

0

hypothetical formula H4 Day over Heron's formula of the pythoid.

=== 23. Kats, V.I., Monakhov, S.Iu., "Amphoras of Hellenistic
Khersonesos from Panskoe-I ..." pl03.

As for the amphoras of Types II and III euid the one isolated as nr
110, a conformity with a different law was discovered for them. The
product of the depth times the coefficient 11/21 is equal to the
difference between the depth and the height of the upper part of the
vessels: 11/21 Hq = Hq - Hi or 11/21 Hq = H5 (Appendix 4, Table
4).

2
Consequently it is possible to use a new formula H5 Day

instead of Heron's formula of the "spheroid pythos." In fact it
provides the volume of a certain parallelepiped in which the side of
the base is equal to Day a^nd the height is equal to 11/21 of the
depth, or the difference between the depth and the height of the upper
part (Fig. 8).

Although calculations according to these formulas give almost the
same result as Heron's formulas, they are simpler, more convenient,
and logically more warranted (Appendix 4, Table 6).

The preferability of the reconstructed formulas would scarcely
cast doubt on the Khersonesan material. However, it is necessary to
test it on the amphoras of other centres for full cogency.
[p88]
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Fig. 7. Spatial diagram of Heron's formula for the "pythoid" and
the new formula for calculating the capacity of amphoras of pythoid

type: 7c/4 D^av Hq = Hq = H4 d\v- The
volume of the amphora = the volume of the cylinder = the volume of
the parallelepiped.

Fig. 8. Spatial diagram of Heron's formula for the "spheroid
pythoid" and the new formula for calculating the capacity of

amphoras of elongated shape (conical shape): n/6 D av

= 7C r^ Ho = H5 d\v.

Such testing was carried out on the exaimple of a Thasian amphora
from Nympheum, to the publication of which I.E. Brashinskii devoted a

OAspecial article. Relying on [empirical] measurements, he
conjectured that the basic linear dimensions of this vessel equal: Hq
=28, D = 21, d = 6, Hi = 14 dactyls. Placing this amphora into the
category of "pythoid" I.E. Erashinskii calculates its theoretical
measure of capacity (4009 Ionic cubic dactyls) by Heron's formula with
the coefficient 11/14 and supposes that the standard of this type of
Thasicin container equalled 1 Ionic cubic foot (4096 cubic dactyls or
25.9-26.0 litres) and at the same time 8 Attic choes (25.6-25.92
litres). The full actual capacity of the amphora [empirically]
measured with grain equals 25.7 litres.

=== 24. Erashinskii, I.E., "A Thasian Amphora from Nympheum ...";
idem. Methods of Investigating ... p77 ff.

[p89]
Two points create doubts. First of all the probable standard

measure is equal to, or even larger than, the actual capacity, which
0 ^is not what should have been observed. Secondly very inconvenient

figures are obtained for the dimensions D and d, the sum of which
gives an uneven number. Consequently the average diameter which is
actually used in calculations is expressed by a fractional number 13
1/2 dactyls.

=== 25. Erashinskii, I.E., Methods of Investigating ... p75

It seems to us that in this case, as with Khersonesan amphoras,
not the external but the internal diameter of the body (without the
thickness of the walls—Dj) , which equals 20 Ionic dactyls, should
be taken as the largest diameter. Then the average diameter will equal
the whole number 13.
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If now we will repeat the calculations according to Heron's
formula taking into consideration that Di = 20, we will get

11/14 X ( (20+6) /2)^ X 28 = 3718

Ionic cubic dactyls, or 23.54 litres. In this case this amphora held a
standard measure of 8 Thasian choes (of 2.94 litres) or, in metric
units, 23.52 litres. The actual coincidence of the theoretically
calculated measure with the contents of a standard (23.54 with 23.52
litres) looks rather convincing. The remainder of the volume between
the full capacity (25.7 litres) and the standard thus will comprise
2.16-2.18 litres. In our opinion such a difference is more
acceptable.

If we accept that the Thasian amphora has the measure of capacity
not in Attic but in Thasian choes then consequently either the amphora
was manufactured before the introduction of the law of Clearchus of

449 BC on the unification of measures and weights, or this Athenian
decree did not affect Thasian measures of capacity.

Although the neck height of the Thasian amphora from Nymphaeum is
not given in the publication, this dimension can be fairly reliably
reconstructed from a drawing and is quite probably equal to 6 Ionic
dactyls. Thus the dimension of H4 for the reconstructed formula is
determined as (28 - 6) = 22 Ionic dactyls. The theoretical measure of
capacity will then be

22 X ( (20 + 6) / 2)^ = 22 X 169 = 3718

Ionic cubic dactyls or 23.54 litres, i.e., the same result as
according to Heron's formula.

Cp90]

In sum, we may observe that the two reconstructed formulas could
have been used for calculating standard measures of capacity of
ancient pointed amphoras. In comparison with the formulas of Heron
which have reached us, their advantage consists first of all in the
simplicity of the calculations. The use of these formulas was not
connected with the number 71 but relied on the equation of the
volumes of the parallelopided eind the spheriod figure of a complex
profile (amphora), and the necessary height of the theoretical
parallelepiped for each type of vessel was determined separately and

69



apparently experimentally. The actual coincidence of the results of
the calculations by Heron's formulas with those by the reconstructed
formulas on the basis of Khersonesan amphora materials does not mean
that such a phenomenon should be observed in all cases. It is quite
likely that individual groups of containers will not be able to be
calculated according to Heron's formulas, but will produce
satisfactory results according tto he reconstructed formulas.
Undoubtedly there existed several such formulas for calculating
standard measures of amphora capacity.

Calculations of measures of amphora capacities by ancient or
reconstructed formulas indicate clear dependence of the capacity of
the containers on their linear dimensions. However such a practical
approach does not provide an opportunity to evaluate the level of
significance for each of the features taken separately. Correlational
analysis may provide certain assistance in the theoretical evaluation
of the interrelation between dimensions and capacity.

Such work, as was noted in Chapter I, may be carried out only for
representative selections. Amphoras of Variants I-B and II-A answer
this condition. A simple correlation between two variables was
elucidated for the combinations HQ-Dav, H4-Dav, Hs-Dav
according to the known formula.^®

=== 26. Glass, D and Stanley, D., Statistical Methds in
Paedagogy and Psychology [Statisticheskie metody v pedagogike i
psikhologii] , Moscow 1976 pl07.

A selection of amphoras of Variant I-B gave the following
correlation between linear characteristics: R H4 Dav = -0.47, R
Hq Uav = -0.49. These coefficients establish a fairly reliable
interconnection between characteristics. The minus sign indicates that
the relation is inverse, i.e., at any increase, for example of the
sise of Dav, "the value of Hg or H4 should decrease in correlation
with the elucidated conformity with the law. In practical terms this
can be understood in the following way: in the course of manufacturing
the containers, in the case of an accidental, but quite possible,
decrease in diameters and d, a potter had to increase its depth
somewhat in order to make the vessel correspond to the standard. The
detected dependency provides a real explanation for the established
[p9l] fluctuations of the linear dimensions, particularly depth.

A simple correlation for a selection of amphoras of Variant II-A
indicated a higher level of interrelation between linear
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characteristics: R Hq Day = -0.62, R H5 Day = -0.66. The
reason for that is a stricter adherence to the standard dimensions,

which in its turn is connected with the small object and the
relatively short period of time during which these amphoras were
produced.

It is fundamentally important that in both selections the
correlation between the average diameter coid H4 (or H5) turns out to
be higher than between the average diameter and the depth. Apparently
this is yet another fact in favour of the conjecture that
reconstructed formulas for calculating measures of capacity using the
values of H4 or H5 are more precise than, and preferable to. Heron's
formulas.

Attempts to elucidate the connection between the
characteristics capacity and depth, or capacity and average
diameter, produced unsatisfactory results. The calculated
coefficients of the correlation indicated almost complete
absence of relation, since the third vital factor—Day in
one case, Hq in another—^falls out [sic? gets lost] .

In order to elucidate the interconnection between three variables

(multiple correlation) we used the standard program of a mathematical
support system EVM [Electronic Calculating Machine, or computer] ES
1022. A correlation was worked out for cases: RV-Hq Day,
RDay-V Hq, RHq-V Day, and the mutual influence between the
latter characteristics in each case (Hq and Day, V and Hq, V and
Day) was excluded.

For a selection of amphoras of Variant I-B we obtained the
following results: RV-Hq Day = 0.28, RDay-V Hq =
0.52, RHq-V Day = 0.52. For Variant II-A the coefficients
are: RV-Hq Day = 0.44; RDay-V Hq = 0.70; RHQ-VDay
= 0.75.

It follows from the above that a stable and reliable

interdependence exists between two characteristics: Hq and Day.
Taken separately, they do not determine the capacity of a vessel. That
is why the coefficients of the correlation between V and Hq Day
are so low (0.28-0.44). At the same time, the level of interrelation
between any of the linear dimensions and the capacity jointly with the
second dimension is rather high—0.52-0.75. Thus the previously
expressed thesis on the undoubted and rigid dependendence of the
capacity on the corresponding linear dimensions is confirmed.
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The evolution of standards of capacity in Khersonesos if tied with
the typological series of the containers, can be traced farily
cleeirly. The 6-hemihekt standard of the 3/4 4c BC (Group I-Al) which
existed until the 1/3 3c BC (Group I-A3) is the earliest. The measure
of 5 hemihekts (Groups I-A2 and I-A4) is a fraction of this standard.

[p92]
From the end of the 4c BC hemihekt measures became more varied and

the standard itself changed in content. Judging by the massiveness of
the finds the volume of 4 hemihekts (amphoras of Variant I-B, and from
the beginning of 2c BC, vessels of Type V) began to be considered as a
standard. Measures of 3, 2, and 1 hemihekt (Variants I-B', I-G, III-A,
II-A, and II-B), the basic production of which took place at the end
of 4c-l/2 3c BC became fractions of this standard.

An Attic chous of 3.283 litres most likely lay at the base of
another standard in Khersonesos. A measure of three choes (Variant
III-B) is reconstructed for the end 4c-beginning 3c BC, and a measure
of 1 chous (Variant II-B') for the end 3c BC. Many hemihekt measures
also have, as has been observed, equivalents of volume in Attic choes.
On the whole we must note that the choe standard was not apparently
wide-spread in Khersonesos.

One may suppose that Khersonesan standard measures were closely
connected with the standards of leading export centres of the 4c—3c
BC. Thus a fractional measure of 5 hemihekts (21.89 litres) derived
from the earlier 6-hemihekt standard is close to the standard of Chian
"dunce-capped" [quotations ours] and Sinopean amphoras of 1/2-mid 4c
BC and to the hypothetical Rhodian standard of end 4c BC.^^

——— 27. Brashinskii, I.B., Methods of Investigating ...
pp99, 114, 122.

The 4-hemihekt standard (17.52 litres) of the end 4c-l/2 2c BC
was even more universal. Chian amphoras with a straight-neck and
Sinopean amphoras of mid 4c BC had close measures of capacity. Thasian
conical containers of end 4c BC and one of the Variants of the
amphoras of type Solokha-I provide a complete analogy.^®

=== 28. Op. cit. pp99, 113, 114, 125.

Fractional measures of 3, 2, and 1 hemihekt (13.13; 8.75; 4.37
litres) are found among the ceramic containers of Thasos, Sinope, and
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Heraclea.^^

=== 29. Op. cit. ppllO, 112, 114.

Thus we can conclude that there was a the high degree of
unification of Khersonesan measures which was the consequence of a
single-minded policy of adapting standards of capacity to the most
wide-spread systems and measures.

[p93]
Conclusions

The analysis of ein accessible selection of ceramic containers of
Hellenistic Khersonesos permits us to arrive at a series of
conclusions which have an important significance for the study of the
ecomonic history of this state.

The typological classification which has been worked out for the
amphoras is as much as possible differentiated chronologically and
tightly related to the development of standard measures of capacity.
At the present time it is possible to speak of the existence in
Khersonesan amphora production of no fewer than five types of vessel,
within the limits of which there were about ten standard measures.

There is no doubt that from the very beginning this production was
under the strong influence of the pottery traditions of the chief
centres—the exporters of wine and olive oil.

Thus, Sinopean influence is traced in the morphology and standards
of the very earliest—the first—type of amphoras of Khersonesos,
emerging in the 3/4 of the 4c BC (variant I-A with standard measures
of 6 and 5 hemihekts). This Sinopean-type container underwent further
development at the end of the 4c-3c BC, when the production of
fractional vessels with a capacity of 4, 3, and 2 hemihekts was set up
(Variants I-B, I-B', I-G). The most massive was variant I-B at 4
hemihekts, produced from the end 4c-end 3c BC.

The Sinopean tradition is felt also in amphoras of the 5th Type,
appearing not earlier than mid 3c BC. This type of container was
calculated to the same measure as varicuit I-B, and pushed the latter
out at the turn of the 3c-2c BC.

In amphoras of the 2nd Type Heraclean-type influence can be
clearly observed. Analogous with the Khersonesans, small vessels of 1
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hemihekt capacity (varieoits II-A and II-B) and 1 chous (variant II-B')
predominate in Heraclean container production at the end 4c-3c BC.
The Heraclean-type container last to the end of the 3c-beg 2c BC.

Undoubted influence on the Khersonesan pottery is shown by Thasos,
whose production served as a template for the the unique kind of
amphoras of the third Type with a standard measure of 3 choes or 2
hemihekts, produced in the 4/4 4c-mid 3c BC.

In Khersonesos there were at the same time no fewer than two

standards current, for each of which fractional measures existed. The

principle standard was quite probably based on the choinik or hemihekt
[p94], at the foundation of the second lay the attic chous. Separate
measures of capacity were served by several Variants of vessels of
different types. Possibly this was connected with the production of
wine of different sorts.

It is highly probable that, in designing new capacity types, the
method of calculating the volumes of bodies of rotation by the formula
of Heron was employed. At the same time, an analysis of the
metrological characteristics and the elucidation of conformity to
certain laws in the correlation of linear dimensions permit us to
conjecture that Khersonesan master-potters also used other formulas
for calculating standards.

As for the classification of the profiled parts of Khersonesan
amphoras, its results may have an important significance for work on
reconstructing complexes of ceramic containers on the basis of
fragmentary material. In individual cases the differentiated
evaluation of the composition of these complexes according to types of
vessels and their standards may be given, and their relative and
absolute chronology determined with sufficient reliability.

In sum total, the material we have allows us to consider that the
mass production of ceramic containers existed in Khersonesos from the
2/2 4c-mid 2c BC. It developed with the greatest intensity from the
end 4c-l/2 3c BC, which conincides with the period of the highest
flowering of economic trade. Beginning from the mid 3c BC there began
to appear a tendency towards curtailment of both the volume of
production and the assortment of products. The reason for this is the
extremely complex external political situation in the region, caused
hy Scythian expansion. However, the output of containers continued
both in the 2/2 3c, and in the 1/2 2c BC, although markedly smaller in
volume. Mass production ceases not later than mid 2c BC, at least the

Z-91
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astynomic magistracy is not known after that time, just like the whole
containers. Apparently this happened at the moment when the
agricultural basis of the state was to a significant degree
undermined.

[p95]
New finds can and should bring decisive corrections to the

proposed scheme, especially in relation to the late stage of amphora
manufacture in Khersonessos (end 3c—1/2 2c BC). Doubtless, the
discoveries of the next [few] years will yield abundant material for
further work in this direction.
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S. Yu. Monakhav, AiTiPhoras for Tauridian Chersonesos IV—II
centuries BC. An Experiment in System 3.0'
Analysis

Saratov University Press, 1989-

Conclusions [pp93—953

tp93] The analysis of an accessible selection of ceramic
containers of Hellenistic Chersonesos permits us to arrive
at a series of conclusions which have an important
significance for the study of the ecomonic history of this
state.

The typological classification which has been worked
out for the amphoras is as much as possible differentiated
chronologically and tightly related to the development of
standard measures of capacity- At the present time it is
possible to speak of the eKistence in Chersonesan amphora
manufacture of no fewer than five types of vessel, within
the limits of which there were about ten standard measures.

There is no doubt that from the very beginning this product
was under the strong influence of the pottery traditions of
the chief centres the exporters of wine and olive oil.

Thus, Sinopean influence is observed in the morphology
and standards of the very earliest the first type of
amphoras of Chersonesos, emerging in the third quarter of
the 4th c BC (variant I-A with standard measures of 6 or 5

hemihekts). This type of jar underwent further development
at the end of the 4th to 3rd centuries BC, when the
production of fractional vessels with a capacity of 4, 3 and
2 hemihekts was set up (variants I-g, I-B, I-D. The most
massive was variant 1-6 at 4 hemihekts, released at the end
of the 4th to the beginning of the 3rd centuries BC.

The Sinopean tradition is felt also in amphoras of the
5th type, appearing not earlier than the middle of the 3rd c
BC. The type of jar was designed to the same measure as was
variant j and the last [was?] forced out at the turn of
the 3rd to 2nd centuries BC-

In amphoras of the 2nd type pre-Heraclean influence can
be clearly observed. Analogous with the Heracleans, small
vessels of 1 hemihekt capacity (variants II-A and II- ) and
1 chous (variant II-B) predominate in Heraclean container
production at the end of the 4th to 3rd centuries BC. The
pre-Heraclean type of container lives through to the end of
the 3rd—beginning of the 2nd centuries BC.

Manifest influence on the Chersonesan pottery is shown
by Thasos, whose production served as a template for the
peculiar amphoras of the third type with a standard measure
of 3 choes or 2 hemihekts, ermerging in the last quarter of
the 4th—mid 3rd c BC,

In Chersonesos there were at the same time no fewer
than two standards current, for each of which fractional
measures existed. The principle standard was based most of



all on the choue or hemihekt Cp943, at the foundation of the
second lay the attic chous C?!. Separate measures of
capacity were served by several variants of vessels of
different types. Possibly this was connected with the
production of wine of different sorts.

It is highly probable that, in projecting new capacity
types, the method of calculating capacities of bodies of
revolution on the formula of Heron was employed. At the
same time, an analysis of the metrological char-acteristics
and the evidence of certain details in the correlation of

linear dimensions permits us to hypothesize the use by
Chersonesan master-potters also of other formulas for
calculating standards.

As for what the classification of the profiled parts of
Chersonesan amphoras shows, its results may have an
important significance for work on reconstructing complexes
of ceramic containers on the basis of fragmentary material.
In individual cases the differentiated estimation of the

composition of these complexes according to types of vessels
and their standards may be given, and their relative and
absolute chronology we hope sufficiently defined.

In general on the whole, the material we have allows us
to consider that a massive production of ceramic containers
existed in Chersonesos from the second half of the 4th to

the middle of the 2nd centuries BC. It developed with the
greatest intensity from the end of the 4th to the first half
of the 3rd centuries BC, which conincides with the period of
the highest flowering of economic trade. Beginning from the
middle of the 3rd c BC there occured a tendency towards
curtailment of both the volume of manufacture and the

assortment of products. A reason for this is apparent in the
less complex external-political furniture in the region,
evoke by Scythian expansion. However, the output of
containers continued both in the 2nd half of the 3rd c, and
in the ist half of the the 2nd c BC, although markedly
smaller in volume. The massive manufacture ceases not later

than the middle of the 2nd c BC, at least the astynomic
magistracy is not known after that time, just like the whole
jars. Clearly this happened at the moment when the village-
economic basis of the state was in significant degree
undermined.

Cp95] New finds can and should bring decisive corrections
to the proposed scheme, especially in relation to the late
stage of amphora manufacture in Chersonessos (end 3rd c—
first half 2nd c BC). Doubtless, the discoveries of the
next [few] years will yield abundant material for further
work in this direction.
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In this monograph are studied the amphoras of Hellenistic Khersonesos. Based on orig
inal methods, the author creates a substantiated typology and chronology of this group of
containers, establishes the standard measurements of capacity, makes an attempt to recon
struct in general outlines the ancient method of calculating such standards. The results
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[p3]
Introduction

In ancient society handicraft and trade were bound together in a tight-knit fashion, and
often took first place in the economic life of the state. However written history gives ex
tremely scanty information about handicraft and trade, which naturally adversely affects the
level of our knowledge. In other words, the traditional route of study of ancient economics,
based on the analysis of narrative history, became practically exhausted long ago<fl>. The
way out of this situation is clear and consists in broadly enlisting the services of archaeo
logical material, which possesses a quaHty inherent in it alone—massiveness and continually
increasing growth.

Brashinskii, LB. Methods ofStudying Ancient Trade, Leningrad 1984, pl2
ff.
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[77]

CHAPTER III

STANDARD MEASURES OF CAPACITY OF AMPHORAS

OF HELLENISTIC KHERSONESOS

Some Questions of Metrology

Long ago it was established that Greek ceramic containers were manufactured in accordance
with definite standards of capacity.<fl> In recent years LB. Brashinskii succeeded in finding
out specific [p78] measures of capacity of amphoras for a series of centres.<f2> Attempts
have been made to do similar research also on Khersonesan material,<f3> among them the
author's.<f4>

==== 1. Grakov, B.N. "Containers and Storage of Agricultural Products in Classical
Greece in the VI-IV c. BC [Tara i khranenie sel'skokhoziaistvennykh produktov v
klassicheskoi Gretsii VI-IV vv. do n.e.j" IGAIMK, 1935 Nr 108, pl74 f.; Grace, V.
"Standard Pottery Containers of the Ancient Greek World," Hesperia 1949 Suppl.
8. pl75; Brashinskii, LB. "Methods of Studying Standards of Ancient Greek Ce
ramic Containers [Metodika izucheniia standartov drevnegrecheskoi keramicheskoi
taryj," SA 1976.3 p94.

==== 2. Brashinskii, LB., "Amphoras of Mende [Amfory Mendyj," KbKAAM Moscow
1976; idem, "Standards of Linear Measures in the Ceramic Production of Sinope
[Standarty lineinykh mer v keramicheskom proizvodstve Sinopyj," IKAM Moscow
1977; idem., "A Thasian Amphora from Nymphaeum and Some Questions of
Ancient Metrology [Fasosskaia amphora iz Nimfeia i nekotorye voprosy antich-
noi metrologii]," VDI 1978.2; idem, "Standards of Rhodian Amphoras [Standarty
rodosskikh amforj," KSIA 1978 Nr 156; idem. Methods of Investigating Ancient
Trade [Metody issledovaniia antichnoi torgovli], Leningrad 1984 p92 f.

~~~~ 3. Borisova, V.V. "Ceramic Stamps of Khersonesos and the Classification of
Khersonesan Amphoras [Keramicheskie kleima Khersonesa i klassifikatsiia kher-
sonesskikh amforj," NE 1974 11 pill; Nikolaenko, G.M. "On Standards of capac
ity of Hellenistic Khersonesos [O standartakh emkosti ellinisticheskogo Kherson
esa]," VDI 1978.3.

4. Monakhov, S.Iu. "Once More onStandards ofCapacity ofAmphoras ofHellenis
tic Khersonesos [Eshche raz o standartakh emkosti amfor ellinisticheskogo Kher
sonesa]," VDI 1980.4

The basic principles of our article still hold their force; however the influx of new
materials demands a broadening and deepening of conclusions drawn earlier. The source
material for such work in recent years has more than doubled, and we now have a selection
of 92 measurements of capacity and hnear dimensions at our disposal for different types of
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whole, and archaeologically whole, vessels of Khersonesan production. In accordance with
the described method it permits us to produce representative metrological studies.

The distribution of this selection on the basis of the histogram of their capacities gives
a rather tangled picture, but nevertheless several large peaks can be detected. Comparison
of these peaks of capacity with the typological series of amphoras indicates that on the
whole the grouping by capacities coincides with the typological afhliation. Groups I-A-1
and I-A-3, I-A-2 and I-A-4, Variant I-B and Type V, Variants I-G and III-A, Variants II-A
and II-B (Appendix 4, Table 1) each have close values of capacity. The representativeness
of the selection of capacities according to typological Groups and Variants differs. Variant
TB—38 amphoras with measurements of actual capacity—is represented best. For Variant
II-A we have 16 such vessels, for Group I-A-1 and Variant I-B'—7 vessels each, etc. The
measurements of capacities of amphoras in Group I-A-4, Variants II-B, III-B and Type V
are so far single instances.

Basically, capacities of amphoras within each Group, Variant or Type do not fluctuate
significantly. Variant I-B, consisting of vessels with, at a first glance, a considerable difference
in volume (16.3-20.1 litres), is an exception. V. Grace and LB. Brashinskii in their own time
warned [p79] of the possibility of such variation in volumes of vessels of the same type.<f5>
Moreover for aU vessels of the Variant I-B, as was observed in the preceding chapter, not only
the uniformity of form but also the standard nature of the linear dimensions are characteristic
on the whole. Calculation of the size of the standard deviation of the actual capacity of the
amphoras of this Variant indicated that almost all values fall within the limits +/- 2[sigma]
(16.67-20.67 htres), and absolutely all—within the limits of +/- 3[sigma], i.e., the selection
corresponds to the law of normal distribution.

==== 5. Grace, V. "Standard Pottery pl76; Brashinskii, LB., "Methods of Studying
Standards ..p89.

Grouping of the mass of the amphoras according to the actual capacity made it possible
to move towards the elucidation of the conjectured standard measures of capacity. In this
connection we had in mind that the contents of such a measure as a rule should be less than
the actual capacity of the vessels of a given Variant or Group. This follows both logically
and from the indications of the source where it is recommended that an amphora should be
filled only to the base of handles (Cato, 113).

With the extreme diversity of metrological systems in Greek centres and the absence of
direct indications in the sources on Khersonesan standards, we can bring to light the ancient
units of volume by determining which of the conjectured ancient measures are the most
preferable for Khersonesan amphoras (Appendix 4, Table 2). To all appearances such units
are the choinik (1.094 litres) and the hemihekt, based on the choinik, of 4.377 litres.<f6>

==== 6. Hultsch Fr., Griechische und romische Metrologie Berlin 1882 p3Q5 Table X.
It is customary to consider that both the choinik and the hemihekt were used as mea

sures of dry goods. At the same time in Athens the double choinik is known as a unit of
capacity of liquids. An opinion has been expressed that in ancient times there were also
other measures of the capacities of liquid goods, based on the choinik.<f7> Archaeological
material also testifies to the wide usage of choinik-measure vessels. One oinochoe measure
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of 1 choinik was found in the Athenian Agora,<f8> and one stamped jug measure of close
capacity was found in Khersonesos.<f9> Thus the hemihekt or choinik equivalents for Kher-
sonesan amphoras (Appendix 4, Table 2) should not cause bewilderment:
[p80]

1/4 hemihekt = 1 choinik = 1.09 litres (Nr 109);
1 hemihekt = 4 choinikes = 4.37 litres (ITA, ITB);
2 hemihekts = 8 choinikes = 8.75 litres (TG, III-A);
3 hemihekts = 12 choinikes = 13.13 litres (TB');
4 hemihekts = 16 choinikes = 17.51 litres (TB, V-A);
5 hemihekts = 20 choinikes = 21.89 litres (I-A-2, I-A-4);
6 hemihekts = 24 choinikes = 26.26 htres (I-A-1, I-A-3).

===== 7. Lang, M., "Numerical Notation on Greek Vases," Hesperia 25 1956 p2.

==== 8. Lang, M., Crosby M., "Weights, Measures, and Tokens," Agora 10 1964 p58.

==== 9. Belov, G.D., "An Hellenistic House in Khersonesos [EUinisticheskii dom v Kher-
sonese]," Transactions of the State Hermitage [Trudy Gosudarstvennogo Ermi-
tazha], 7 1962 pl53; Kats, V.L, Monakhov, S.Iu., "Amphoras of Hellenistic Kher
sonesos from Panskoe-I settlement in the North-West Crimea [Amfory ellinistich-
eskogo Khersonesa s poseleniia Panskoe-I v Severe-Zapadnom Krymu]," AMA 3
1977 pl05.

Moreover, standard measures of 3, 5, 7, and 9 choinikes apparently correspond to am
phoras of Variant II-B', Type IV, Nr 108, Nr 110, and Variant III-B.

Many of the measures listed correspond in choinik content to measures based on a choe
of 3.283 litres. Such are amphoras of Variants I-A-1 and I-A-3 (8 choes). Variants I-B' (4
choes), III-B (3 choes), and ITB' (1 chous). It is most probable that vessels of Variant ITB',
III-B were created specially to fit a choe standard of 1, 3, and 5 choes (Appendix 4, Table
2).

The standard measures of capacity which we have brought to hght have equivalents
also in larger units of volume. Based on a calculation of the medimnus as comprising 48
choinikes, the corresponding equivalents will be 1/2, 1/3, 1/4, 1/6, 1/9, 1/12, 1/16 of its
content. The metretes (36 choinikes) gives equivalents of 2/3, 1/3, 1/4, 1/5, 1/7, and 1/9 of
its volume.

The most universal are the measure of 12 choinikes (amphoras of Variant TB') which
simultaneously corresponds to 3 hemihekts, 4 choes, 1/3 metretes, and 1/4 medimnus, and
the measure of 24 choinikes (amphoras TA-1 and TA-3), equivalent to 8 choes, 6hemihekts,
2/3 metretes, and 1/2 medimnus.

Judging bythe fact that the equivalents ofthe standard measures ofcapacity inchoinikes
and its derivative are most preferable, we can suppose fairly confidently that in Khersonesos
the standard of capacity of amphoras was based on the choinik or the hemihekt.

At the same time it is impossible apparently to say that all the measures of capacity of
Khersonesan amphoras singled out are standards. It would be more correct to consider that
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there is one basic standard, and the rest were only fractions of the standard or double, triple
etc measures. We should probably proceed from the fact that the amphoras of full standard
were in wider usage than the multiples, although in the evaluation of this point the element
of accidence may play a negative role.

It has been established that, out of all the diversity of Khersonesan amphoras, the
vessels of Variant I-B, the capacity of which fluctuates within the limits of 16 choinikes or
4 hemihekts, are the most frequently found. Thus, if we take the measure of 16 choinikes
[p81] as the basic and full standard, then the capacity of 8 choinikes wiU be half, and that
of 4 choinikes one quarter, fraction of the standard. Amphoras of capacities of 12 choinikes
will be 3/4 of the standard, 20 choinikes—1 1/4 of the standard, and 24 choinikes—one and
a half of the standard.

At the same time we can not exclude the fact that the standard kept changing with
time. In such a case we may suppose that the measure of 6 hemihekts (26.26 litres), inherent
in amphoras of Groups 1 and 3 of Variant I-A produced from 2/2 4c BC to 1/3 3c BC
inclusively, is the earliest Khersonesan standard. Then, for some reason, this standard failed
to satisfy and production switched to a 4-hemihekt standard which appeared at the end of
4c BC with the containers of Variant I-B.

Thus we may suppose that in Hellenistic Khersonesos in the 4c BC—2c BC there existed
nofewer than 9 standard measures ofcapacity of amphoras including 5 measures represented
by vessels of different types (Appendix 4, Table 2). During this time the basic standard
changed its content. The largest measure of 6 hemihekts, dominant in amphora production
up to the end of the 4c BC, was supplanted in 1/3 3c BC by a standard of4 hemihekts which
received the widest circulation (amphoras of Variant TB), and the latter measure remained
also during the 2c BC in the new type of vessels (Type V).

The above-named measures of capacity of Khersonesan amphoras wiU remain hypo
thetical until we succeed in reconstructing at least in basic detail the ancient methods of
calculating standards of capacity. The possibility of such research as applied to our material
is put forward in the methodological part of this work.

Basically they can be reduced to finding out the standard linear dimensions for each
measure of capacity in ancient units of length, and to trying to calculate volume by means
of substituting these dimensions into ancient or reconstructed formulas.

For this purpose we determined the average results of the linear dimensions of amphoras
for each of the conjectured measures of capacity. We took only those dimensions which are
found in the famous formulas ofHeron designated for calculating the volume ofpythoi: depth
(Ho)) maximum diameter of the body (D), and diameter of the mouth (d). The average
results ofthese dimensions in metric units (mm) were then converted into the corresponding
equivalents in ancient linear units. Since the majority of ancient states, as is known, used
Attic or Ionic linear measures during the Hellenistic period, the average values of depth,
body diameter, and mouth diameter were converted into Attic and [p82] Ionic dactyls.<flO>
In this connection those results which first of aU were close or equal to a whole number of
dactyls and particularly offeet, and secondly were divisible by 7 and 11, which were present
in the ancient formulas for the volumes of pythoids,<fl3 [sic] 11?> were given preference
(Appendix 4, Table 3).
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==== 10. It has been established that the Attic dactyl is equal to 20.408 mm, and the
Ionic 18.37 mm (Dinsmoor, W.B., "The Basis of GreekTemple Design: Asia Minor,
Greece, Italy," Atti del Settimo Congresso Internationale di arcbeologia classica,
Roma 1961; Brashinskii, LB., "Methods of Studying ...," p94).

===== 11. Monakhov, S.Iu., "Once More on Standards ...," pl66.

In the course of this work we estabhshed the necessity of taking into account not the
external, as was considered previously,<fl2> but the internal diameter of the body without
the thickness of the walls (Di). Only in such a case do we receive whole figures in ancient
linear measures. Wemay conjecture that potters in some waytook into account the thickness
of the vessel walls in order for it to correspond to the required standard. To do so, they must
have taken into account such an important factor as the shrinkageof the ware during drying
and firing. The remainder of the capacity which comprised the difference between the fuU
capacity of an amphora and the capacity of the standard was a "compensator" of a unique
kind to reduce possible mistake. This difference apparently was planned for in calculating
any standard. Moreover it became clear that dimensions in Ionic dactyls were preferred for
the earliest amphoras of the 3/4 4c BC for Groups I-A-1, I-A-2 and Nr 110, and in Attic
dactyls for all the rest.

==== 12. Lang, M., Crosby, M. "Weights, Measures ...," p59; Brashinskii LB. "Methods
of Studying ..p92.

Analysing the data of Table 3 (Appendix 4) we may note that many of the sizes of
vessel dimensions obtained are easily converted into larger units of length. Thus a depth of
32 dactyls is equal to 2 feet,<fl3> a depth of36 dactyls—2 feet and a quarter, of20 dactyls—
1 foot and a quarter. The diameter of the body of the amphoras of Variant I-B' is equal to
3/4 foot. The diameter of the mouth of a quarter of a foot (4 dactyls) is characteristic for
amphoras of many Variants.<fl4> One gets the impression that base standards (Variants
I-A, I-B, and perhaps II-A) were created on the basis of linear dimensions in whole large
units (feet), and further modification of containers connected with calculating smaller or
intermediate measures of capacity was carried out by means of decreasing or increasing
individual dimensions. Thus the difference in the volume of the amphoras of Group I-A-3
and Variant I-B [p83] is caused by thesmaller diameter of the body (not 17 but 14 dactyls).
The same is true for Variants II-A and II-B', which had 22, 10, 3 dactyls and 20, 9, 3 dactyls
respectively. With the change of dimensions the form of the body also changed.

==== 13. Monakhov, S.Iu., "Once More on Standards pl66.

==== 14. Analogous dimensions are quite characteristic for different types of Chian
containers, see Brashinskii LB., Methods of Investigating ... p98 ff.

Heron's formulas for determining volumes of pythoi were used to check the correctness
of the results obtained in relation to the elucidated measures of capacity and the standard
dimensions ofeach Variant ofamphoras. The results of the calculations by Heron's formulas
indicated (Appendix 4, Table 4) that measures of capacity of the amphoras of Types I, V,
and Nr 108, 109 may be obtained on the basis of the linear dimensions which we brought to
light according to the formula

11/14 XHo X( (Di-j-d) / 2)2,
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while amphoras of Types II, III, IV, and Nr 110 may be obtained according to the
formula

11/21 XHo X( (Di+d) / 2f.

The theoretical volumes obtained in cubic dactyls converted to litres are, in aU cases,
less than the average capacity of the amphoras of each Variant and, in most cases, less than
the full capacity of each vessel taken separately (Appendix 4, Table 5).

This fact, apparently, is an example of that "compensation" which reduced possible
mistake in dimensions during the manufacture of the vessel.

Basic measures of capacity in cubic dactyls are close to eighths of the Attic cubic foot
of 34.8184 litres.<fl5>

- - 15. Dinsmoor, W.B., op. cit. p357 ff.

1/8 Attic cubic foot = 512 cubic dactyls = 4.35 litres (ITA, ITB); 2/8 Attic cubic foot
= 1024 cubic dactyls = 8.70 litres (TG, IITA); 3/8 Attic cubic foot = 1536 cubic dactyls =
13.04 litres (TB'); 4/8 Attic cubic foot = 2048 cubic dactyls = 17.41 litres (I-B, V-A); 5/8
Attic cubic foot = 2560 cubic dactyls = 21.76 litres (I-A-4); 6/8 Attic cubic foot = 3072
cubic dactyls = 26.11 litres (I-A-3);

Oneshould observe that numerals divisible by 8 were used rather frequently in antiquity.
Vitruvius, for example, recommends [p84] the use of dimensions of 2/8, 3/8, and 4/8 in the
construction of ballistae.<fl6>

===== 16. Vitruvius, On Architecture [Ob arkhitekture], Moscow 1936, Bk 10, chapter
10.

The measures of capacity of early Khersonesan amphoras of Group I-A-1 which are
based on Ionic Hnear measures correspond to 1Ionic cubic foot (4096 cubic dactyls = 25.936
litres).

It is difficult to say now which cubic unit (dactyl or foot) was taken as the basis for
calculating the standard measure. However there is no doubt that the cubic dactyl and
the cubic foot were used only in calculations while in practical life they used measures of
capacity, wide-spread in the entire ancient world (Appendix 4, Table 2).

With the extreme diversity of the ancient metrological system, the possibility of con
verting the standard measure of capacity from one system to another was a very important
factor. We can well trace this phenomenon in the example of Khersonesan containers. The
earliest unstamped and unslipped amphoras, I-A-1, are calculated in the Ionic system of
linear measures and contain a standard measure of capacity of 24 choinikes, 6 hemihekts,
or 8 choes. The measure of volume is 1 Ionic cubic foot or 3/4 Attic cubic foot. Amphoras
of Group I-A-3 which have linear dimensions in Attic units have the same capacity of 3/4
Attic or 1 Ionic cubic foot. The basic Khersonesan standard of 16 choinikes (half of the
Attic cubic foot or 17.41 litres) also equals the Ionic measure of 2/3 cubic foot (17.28 litres).
The volume of a quarter of an Attic cubic foot (13.04 litres) corresponds to 1/3 Ionic cubic
foot (Variant I-B') etc. Such universality of Khersonesan standard measures of capacity was
quite convenient in external trade operations. The very fact of converting from one system
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of linear measures to another should not really surprise us, although, in the opinion of schol
ars, it was precisely the local linear measures which the law of Clearchus of 449 BC did not
concern.<fl7>

==== 17. Lang, M., "A New Inscription from Thasos: Specifications for a Measure,"
BCH 76 1952 p21; Brashinskii LB., "Methods of Studying ...," p97.

The fractional of half of the standard at 8 choinikes or 2 hemihekts represented by
Variant I-G, attracts interest both from the point of view of typology (see Chapter II)
and from the standpoint of evaluating its linear dimensions. It is noteworthy that the basic
dimensions of the amphoras of this Variant, particularly vessel nr 76, correspond surprisingly
precisely to whole units: H = 31, Hg = 26, = 10, d = 4, = 10, and H2 = 21 Attic
dactyls. According to Heron's formula we obtain [p85] the volume of 1000 cubic dactyls or
1/4 cubic foot (8.46-8.66 litres). The difference between the full capacity of the vessel and the
measure thus comprises 0.64-0.84 litres. It is interesting that the volume of the neck of this
amphora is close to the numbers given (0.55 litres) which is yet another confirmation of the
hypothesis presented on the approximate correspondence of the "surplus" of the capacity to
the volume of the neck.<fl8> Proceeding from the above, we can agree with the supposition
of V.V. Borisova that the stamp AAMOSION on this amphora served as a model standard of a
unique kind—a specimen according to which potters had to manufacture vessels of this type
and capacity.<fl9>

==== 18. Kats, V.L, Monakhov, S.Iu., "Amphoras of Hellenistic Khersonesos from
Panskoe-I ..." pl05.

==== 19. Borisova, V.V. "Ceramic Stamps ..." pl09 ff.
All standard measures of Khersonesan amphoras, depending on the typological affilia

tion of the vessels, are calculated according to one of two formulas of Heron, the amphoras
of Types I and Vaccording to the formula for the "pythoid" with the coefficient 11/14, and
vessels of Types II, HI, and IV according to the formula

211/21 XHq X( (Di-l-d) / 2)

If the possibility of applying the "pythoid" formula for calculating the standards of
the capacities of some amphoras of Rhodes, Mende, Sinope, and Thasos was convincingly
proved by LB. Brashinskii,<f20> then the practical significance of the second formula is
being brought to light for the first time.

==== 20. Brashinskii, I.B., Methods of Investigating ... p70 ff., p82 ff.

At thesame time, we cannot say with complete certainty that theancients used precisely
these two formulas for such calculations. It may be supposed that there existed some other
formulas not known to us. The very fact that the majority of amphoras of Mediterranean
centres, not falling within the category of the "pythoid," cannot be checked by calculation
according to any of the known formulas,<f21> is a direct confirmation of this. M. Lang
even suggested the formula—(11/14 by 3/4 of the maximum diameter)^ by the depth—for
calculating the volume of Panathenaic amphoras.

==== 21. Brashinskii, I.B., Methods of Studying ... p93 ff.
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It seems to us that the reconstruction of such formulas may be carried out on the basis of
a thorough analysis of the linear dimensions of the vessels of various types, and particularly
the correlations of such dimensions. The correct decipherment of the known formulas of
Heron is of no small importance.

[p86]
Coefficients 11/21 and 11/14 in these formulas are nothing other than derivatives of the
number tc, i.e., 11/21 = tc/G and 11/14 = 7c/4. Re-expressed, these formulas appear as 11/21
(or 11/14) XHo XD^average? where Daverage is hah of the sum of the largest diameter of the
body and the diameter of the mouth. In practical terms Heron's formula with the coefficient
11/14 is the formula of the volume of a cylinder which has a diameter at the base equal to
the average diameter (D-t-d) / 2, and a height equal to the depth of amphoras of specific
measure of capacity (see Fig. 7). In the given case we have the equation: 7i/4 x x Hq
= ttR^Hq. If we substitute the linear dimensions, for example of amphora nr 76, into the
formula for the volume of a cylinder (jcR^Hq), we will get the following: Daverage = (10 + 4)
/ 2 = 7. Thus R = 3.5 dactyls. tcR^Hq = 3.14 x 3.5^ x 26 = 1000 cubic dactyls, i.e., the same
result that was obtained also according to the formula of Heron with the coefficient 11/14.

It is difficult to make such a re-expression in relation to Heron's formula with the
coefficient 11/21 which corresponds to Jci/6. We may only suppose that it was worked out
empirically, and used, as Heron wrote, only for a vessel called "spheroid pythos."

Analysis of the average arithmetic values for linear dimensions of all the Variants of
amphoras singled out (Appendix 4, Table 3) makes it possible to elucidate conformity to one
law. For vessels ofTypes I and V and for the ones isolated as nrs 108, 109, the product of
the actual Hq times the coefficient 11/14 is, in value, very close to, and sometimes coincides
with, a certain quantity comprised ofthe difference between the depth and the height of the
neck. If we designate this quantity as H4 we will get the equation 11/14 Hq = Hq - H3 or
11/14 Hq = H4. It is not difficult to determine the same values also in dactyls (Appendix
4, Table 4). In ancient units, as well as in the average arithmetic results in millimetres, H4
comprises approximately 11/14 of the depth. Since the equation H4 = 11/14 Hq is elucidated
with sufficient certainty, then Heron's formula of the "pythoid" may be presented as Ha x f
(D-hd) / 2f or H4 XDJ.

If the formula ofthe "pythoid" determines the volume ofa cylinder in which the diameter
of the base equals D^y and the height equals the depth of amphoras of a given measure of
capacity, then, according to the new formula, we obtain a completely different spatial figure,
a parallelepiped, in which the side of the base equals D^y and the height equals 11/14 of the
depth of the amphora, or the difference between the depth and the height of the neck (Fig.
7). Let us observe that the base of the cylinder (Heron's formula) [p87] turns out to be a
circle drawn in a square which is the base of the parallelepiped.

The equation given for the volumes of the two figures is deciphered in accordance with
one of the theorems ascribed to Archimedes and formulated in the following way: a circle
relates to the square on its diameter as 11 to 14.<f22> Or in other words the area of a
circle drawn in a square comprises 11/14 of the area of the given square. It follows from the
theorem that for the equation of the volumes of the cylinder and parallelepiped the height
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of the latter should comprise 11/14 of the height of the cyhnder. This is what we observe in
the given case.

==== 22. Archimedes, Works< [Sochinenniia], Moscow 1962p266 f; Reader in the History
of Mathematics [Khrestomatiia po istorii matematiki], Moscow 1976 pl87.

The reconstructed formula H4 x Da,v^ in our opinion is more convenient than the corre
sponding Heron's formula. Apart from the undoubted simplicity, the obvious conformity to a
law—the real capacity of amphoras is always somewhat larger than the standard measure—
speaks in its favour. For the vessels of Types I and V this difference is approximately equal
to the volume of the neck.<f23> Apparently the volume of the neck actually was not taken
into consideration in the course of calculating the standard measure which in itself is a direct
indication of the preferability of the hypothetical formula n4 Dav^ over Heron's formula of
the pythoid.

===== 23. Kats, V.I., Monakhov, S.Iu., "Amphoras of Hellenistic Khersonesos from
Panskoe-I ..pl03.

As for the amphoras of Types II and III and the one isolated as nr 110, a conformity
with a different law was discovered for them. The product of the depth times the coefficient
11/21 is equal to the difference between the depth and height of the upper part of the vessels:
11/21 Hq = Hq - Hi or 11/21 Hq = H5 (Appendix 4, Table 4).

Consequently it is possible to use a new formula H5 Dav^ instead of Heron's formula of
the spheroid pythos." In fact it provides the volume of a certain parallelepiped in which
the side of the base is equal to Day and the height is equal to 11/21 of the depth, or the
difference between the depth and the height of the upper part (Fig. 8).

Although calculations according to these formulas give almost thesame result as Heron's
formulas, they are simpler, more convenient, and logically more warranted (Appendix 4,
Table 6).

The preferability of the reconstructed formulas would scarcely cast doubt on the Kher-
sonesan material. However, it is necessary to test it on the amphoras of other centres for
full cogency.
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[p88]
Fig. 7. Spatial diagram of Heron's formula Fig. 8. Spatial diagram of Heron's formula
for the "pythoid" and the new formula for for the "spheroid pythoid" and the new for-
calculating the capacity ofamphoras ofpythoid mula for calculating the capacity ofamphoras
type: 7c/4 Hq = Tcr^ Hq = H4 D^av The of elongated shape (conical shape): Jc/6
volume of the amphora = the volume of the Hq = n Hq = H5 D^av
cylinder = the volume of the paraUelopiped.

Such testing was carried out on the example of a Thasian amphora from Nymphaeum,
to the publication of which LB. Brashinskii devoted a special article.<f24> Relying on mea
surements, he conjectured that the basic linear dimensions of this vessel equal: Hq = 28,
D = 21, d = 6, Hi = 14 dactyls. Placing this amphora into the category of "pythoid"
LB. Brashinskii calculates its theoretical measure of capacity (4009 Ionic cubic dactyls) by
Heron's formula with the coefficient 11/14 and supposes that the standard of this type of
Thasian container equaled 1 Ionic cubic foot (4096 cubic dactyls or 25.9-26.0 litres) and at
the same time 28 Attic choes (25.6-25.92 htres). The full actual capacity of the amphora
measured with grain equals 25.7 litres.

==== 24. Brashinskii, LB., "A Thasian Amphora from Nymphaeum ..."; idem, Methods
of Investigating ... p77 IF.

[p89] Two points create doubts. First of all the probable standard measure is equal to,
or even larger than, the actual capacity, which is not what should have been observed.<f25>
Secondly very inconvenient figures are obtained for the dimensions D and d, the sum of
which gives a uneven number. Consequently the average diameter which is actually used in
calculations is expressed by a fractional number 13 1/2 dactyl.

==== 25. Brashinskii, LB., Methods of Investigating ... p75

It seems to us that in this case, as with Khersonesan amphoras, not the external but
the internal diameter of the body (without the thickness of the walls—Dj), which equals 20
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Ionic dactyls, should be taken as the largest diameter. Then the average diameter wiU equal
the whole number 13.

K now we wiU repeat the calculations according to Heron's formula taken into consid
eration that Di = 20, we wiU get

11/14 X( (20+6) /2f X28 = 3718
Ionic cubic dactyls, or 23.54 htres. In this case this amphora held a standard measure

of 8 Thasian choes (of 2.94 litres) or, in metric units, 23.52 litres. The actual coincidence of
the theoretically calculated measure with the contents of a standard (23.54 and 23.52 htres)
looks rather convincing. The remainder of the volume between the full capacity (25.7 litres)
and the standard thus will comprise 2.16-2.18 litres. In our opinion such a difference is more
acceptable.

If we accept that the Thasian amphora has the measure of capacity not in Attic but in
Thasian choes then consequently either the amphora was manufacture before the introduc
tion of the law of Clearchus of 449 BC on the unification of measures and weights, or this
Athenian decree did affect Thasian measures of capacity.

Although the neck height of the Thasian amphora from Nymphaeum is not given in the
publication, this dimension can be fairly reliably reconstructed from a drawing and is quite
probably equal to 6 Ionic dactyls. Thus the dimension of H4 for the reconstructed formula
is determined as (28 - 6) = 22 Ionic dactyls. The theoretical measure of capacity will then
be

22 X( (20 + 6) / 2)2 = 22 X169 = 3718

Ionic cubic dactyls or 23.54 litres, i.e., the same result as according to Heron's formula.

[p90]
In sum, we may observe that the two reconstructed formulas could have been used for calcu
lating standard measures of capacity of ancient pointed amphoras. In comparison with the
formulas ofHeron which have reached us, their advantage consists first ofall in the simplicity
of the calculations, the use of these formulas was not connected with the number tc but relied
on the equation of the volumes of the parallelepiped and the spheriod figure of a complex
profile (amphora), and the necessary height of the theoretical parallelepiped for each type of
vessel was determined separately and apparently experimentally. The actual coincidence of
the results of the calculations by Heron's formulas with those by the reconstructed formulas
on the basis of Khersonesan materials does not mean that such a phenomenon should be
observed in all cases. It is quite likely that individual groups of containers will not be able to
be calculated according to Heron's formulas, but will produce satisfactory results according
the reconstructed formulas. Undoubtedly there existed several such formulas for calculating
standard measures of amphora capacity.

Calculations of measures of amphora capacities by ancient or reconstructed formulas
indicate clear dependence of the capacity of the containers on their linear dimensions. How
ever such a practical approach does not provide an opportunity to evaluate thelevel of signif
icance for each of the features taken separately. Correlational analysis may provide certain
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assistance in the theoretical evaluation of the interrelation between dimensions and capacity.

Such work, as was noted in Chapter I, may be carried out only for representative
selections. Amphoras of Variants I-B and II-A answer this condition. A simple correlation
between two variables was elucidated for combinations Hg-Davj H4-Da,v, Hs-D^v according
to the known formula.<f26>

===== 26. Glass, D and Stanley, D., Statistical Methods in Paedagogy and Psycholog
[Statisticheskie metody v pedagogike u psikhologii], Moscow 1976 pl07.

A selection of amphoras of Variant I-B gave the following correlation between linear
characteristics: R H4 D^v = -0.47, R Hg Da,v = -0.49. These coefficients establish a fairly
reliable interconnection between characteristics. The minus sign indicates that the relation
is inverse, i.e., at any increase, for example of the sie of Da,v, the value of Hg or H4 should
decrease in correlation with the elucidated conformity with the law. In practical terms this
can be understood in the following way: in the course of manufacturing the containers, in
the case of an accidental, but quite possible, decrease in diameters D4 and d, a potter had
to increase its depth somewhat in order to make the vessel correspond to the standard. The
detected dependency provides a real explanationfor the established [p91] fluctuations of the
linear dimensions, particularly depth.

A simple correlation for a selection of amphoras of Variant II-A indicated a higher
level of interrelation between linear characteristics: R Hg D^v = -0.62, R H5 D^v = -0.66.
The reason for that is a stricter adherence to the standard dimensions, which in its turn is
connected with the small object and the relatively short period of time during which these
amphoras were produced.

It is fundamentally important that in both selections the correlation between the average
diameter and H4 (or Eg) turns out to be higher than between the average diameter and the
depth. Apparently this is yet another fact in favour of the conjecture that reconstructed
formulas for calculating measures of capacity using the values of H4 or H5 are more precise
than and preferable tO Heron's formulas.

Attempts to elucidate the connection between the characteristics capacity and depth or
capacity and average diameter produced unsatisfactory results. The calculated coefficients
of the correlation indicated almost complete absence of relation, since the third vital factor—
Dav in one case, Hg in another—^falls out [sic?].

In order to elucidate the interconnection between three variables (multiple correlation)
we used the standard program of a mathematical support system EVM [Electronic Calcu
lating Machine, or computer] ES 1022. A correlation was worked out for cases: RV-Hg
RD,,-V Hg, RHg-V D

av5 and the mutual influence between the latter characteristics in each
case (Hg and V and Hg, V and D^v) was excluded.

For a selection of amphoras of Variant I-B we obtained the following results: RV-Hg
Dav = 0.28, RDay-V Hg = 0.52, RHg-V = 0.52. For Variant II-A the coefficients are:
RV-Hg Dgv = 0.44; RDav-V Hg = 0.70; RHg-V Dav = 0.75.

It follows from the above that stable and reliable interdependence exist between two
characteristics: Hg and Dgy- Taken separately, they do not determine the capacity ofa vessel.
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That is why the coefficients of the correlation between V and Hq Da,v are so low (0.28-0.44).
At the same time, the level of interrelation between any of the linear dimensions and the
capacity jointly with the second dimension is rather high—0.52-0.75. Thus the previously
expressed thesis on the undoubted and rigid dependence of the capacity on the corresponding
linear dimensions is confirmed.

The evolution of standards of capacity in Khersonesos if tied with the typological series
of the containers, can be traced fairly clearly. The 6 hemihekt standard of the 3/4 4c BC
(Group I-Al) which existed until the 1/3 3c BC (Group I-A3) is the earliest. The measure
of 5 hemihekts (Groups I-A2 and I-A4) is a fraction of this standard.

[p92]
From the end of the 4c BC hemihekt measures became more varied and the standard itself
changed in content. Judging by the massiveness of the finds the volume of 4 hemihekts
(amphoras of Variant I-B, and from the beginning of 2c BC, vessels of Type V) began to
be considered as a standard. Measures of 3, 2, and 1 hemihekt (Variants I-B', I-G, III-A,
II-A, and II-B), the basicproduction of which took place at the end of 4c-l/2 3c BC became
fractions of this standard.

An Attic chous of 3.283 litres most likely lay at the base of another standard in Kher
sonesos. A measure of three choes (Variant III-B) is reconstructed for the end 4c-beginning
3c BC, and a measure of1 chous (Variant II-B') for the end 3c BC. Many hemihekt measures
also have, as has been observed, equivalents of volume in Attic choes. On the whole wemust
note that the choe standard was not apparently widely spread in Khersonesos.

One may suppose that Khersonesan standard measures were closely connected with
the standards of leading export centres of the 4c-3c BC. Thus a fractional measure of 5
hemihekts (21.89 litres) derived fromthe earher 6 hemihekt standard is close to the standard
of Chian[,?] "dunce-capped" [quotations ours], and Sinopean amphoras of 1/2-mid 4c BC
and to the hypothetical Rhodian standard of 4c BC.<f27>

==== 27. Brashinskii, I.E., Methods of Investigating ... pp99, 114, 122.

The 4 hemihekt standard (17.52 litres) of the end 4c-l/2 2c BC was even more univer
sal. Chian amphoras with a straight-neck and Sinopean amphoras of mid 4c BC had close
measures of capacity. Thasian conical containers of end 4c BC and one of the Variants of
the amphoras of type Solokha-I provide a complete analogy.<f28>

==== 28. Op. cit. pp99, 113, 114, 125.

Fractional measures of 3, 2, and 1 hemihekt (13.13; 8.75; 4.37 litres) are found among
the ceramic containers of Thasos, Sinope, and Heraclea.<f29>

:— — 28. Op. cit. ppllO, 112, 114.

Thus we can reach a conclusion about the high degree of unification of Khersonesan
measures which was the consequence of a single-minded policy of adapting standards of
capacity to the most wide-spread systems and measures.
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CONCLUSIONS

[p93]
The analysis of an accessible selection of ceramic containers of Hellenistic Khersonesos per- proofed 14.V.9
mits us to arrive at a series of conclusions which have an important significance for the study
of the economic history of this state.

The typological classification which has been worked out for the amphoras is as much
as possible differentiated chronologically and tightly related to the development of standard
measures of capacity. At the present time it is possible to speak of the existence in Kher-
sonesan amphora production of no fewer than five types of vessel, within the limits of which
there were about ten standard measures. There is no doubt that from the very beginning this
production was under the strong influence of the pottery traditions of the chief centres—the
exporters of wine and olive oil.

Thus, Sinopean influence istracedin the morphology andstandards ofthe very earliest—
the first type of amphoras of Khersonesos, emerging in the 3/4 of the 4c BC (variant 1-A
with standard measures of 6 and 5 hemihekts). This Sinopean-type container underwent
further development at the end of the 4c-3c BC, when the production of fractional vessels
with a capacity of 4, 3, and 2 hemihekts was set up (Variants 1-B, 1-B', 1-G). The most
massive was variant 1-B at 4 hemihekts, produced from the end 4c-end 3c BC.

The Sinopean tradition is felt also in amphoras of the 5th Type, appearing not earlier
than mid 3c BC. This type of container was calculated to the same measure as variant 1-B,
and pushed the latter out at the turn of the 3c-2c BC.

In amphoras of the 2nd Type Heraclean-type influence can be clearly observed. Anal
ogous with the Khersonesans, small vessels of1 hemihekt capacity (variants 11-A and 11-B)
and 1 chous (variant 11-B') predominate in Heraclean container production at the end 4c-3c
BC. The Heraclean-type container last to the end of the 3c-beg 2c BC.

Undoubted influence on the Khersonesan pottery is shown by Thasos, whose production
served as a template for the the unique kind of amphoras of the third Type with a standard
measure of 3 choes or 2 hemihekts, produced in the 4/4 4c-mid 3c BC.

In Khersonesos there were at the same time no fewer than two standards current, for
each ofwhich fractional measures existed. The principle standard was quite probably based
onthe choinik orhemihekt [p94], at thefoundation ofthe second lay the attic chous. Separate
measures of capacity were served by several Variants of vessels of different types. Possibly
this was connected with the production of wine of different sorts.

It is highly probable that, in designing new capacity types, the method of calculating
the volumes ofbodies of rotation by the formula of Heron was employed. At the same time,
an analysis of the metrological characteristics and the elucidation of conformity to certain
laws in the correlation oflineardimensions permit us to conjecture that Khersonesan master-
potters also used other formulas for calculating standards.

As for the classification of the profiled parts of Khersonesan amphoras, its results may
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have an important significance for work on reconstructing complexes of ceramic containers
on the basis of fragmentary material. In individual cases the differentiated evaluation of the
composition of these complexes according to types of vessels and their standards may be
given, and their relative and absolute chronology determined with sufficient reliability.

In sum total, the material we have allows us to consider that the mass production of
ceramic containers existed in Khersonesos from the 2/2 4c-mid 2c BC. It developed with
the greatest intensity from the end 4c-l/2 3c BC, which coinncides with the period of the
highest flowering of economic trade. Beginning from the mid 3c BC there began to appear
a tendency towards curtailment of both the volume of production and the assortment of
products. The reason for this is the extremely complex external political situation in the
region, caused by Scythian expansion. However, the output of containers continued both in
the 2/2 3c, and in the 1/2 2c BC, although markedly smaller in volume. Mass production
ceases not later than mid 2c BC, at least the astynomic magistracy is not known after that
time, just like the whole containers. Apparently this happened at the moment when the
agricultural basis of the state was to a significant degree undermined.

[p95]
New finds can and should bring decisive corrections to the proposed scheme, especially in
relation to the late stage of amphora manufacture in Khersonesos (end 3c-l/2 2c BC).
Doubtless, the discoveries of the next few years will yield abundant material for further work
in this direction.
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