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OneHa TIEHAPTOBWY

TEXHIKO-TEXHONOTITYHI OCOB/IMBOCTI KEPAMIUHX BUPOEGIB
KY/IbTYPU NIHIMHO-CTPIYKOBOT KEPAMIKU

Cepef; 3HA4YHOro Po3MaITTA Y)KMTKOBUX BUPOGIB, AKi 3annwmnno nicna cebe [aBHE HaceNeHHs,
Barome Micue nocigae kepamika. [laBHS Kepamika € HocieM 6araToi iHhopmauii npo XWUTTA
HaceneHHs, MOro 3aHATTS, BipyBaHHS, CBITOrNsA, iCTOPUYHY [AO0MH, MirpauiiiHi npouecu, a Takox
€THOKY/IbTYPHI BIM/IMBU MiXK Pi3HUMU CMiSIbBHOTaMMK.

HaiigaBHiwwin nocyp Ha TepuTopii YKpaiHW NOSBMUBCA Y Mepiof HeoNiTy B Mexxupivudi [HicTpa
Ta MisgeHHoro byry B VI Tuc. [0 H. e. [JaBHs icTopid..., 1997, c. 188]. ¥ gpyriii nonosuHi VI-
V TuUC. A0 H.e. Ha TepeHax CxigHoro MpukapnatTsa Ta BoAWHI NPOXMBaN0 HaceneHHs 3eM1epo6CbKo-
CKOTAPCbKOT CNifIbHOTU — KYNbTYpWU NiHINHO-CTPIYKOBOT KepaMiku, Sike MpUHeCNo 3 CO60H HOBI
(hopMm Ta HEMOBTOPHWIA LeKOp KepamivyHMX BUPOGIB.

[ns HaceneHHa KJCK, aK i ana 6yfb-AKOT HEONMITUYHOT KYNbTYPW, BUTOTOB/IEHHS KepaMiyHUX
BMPOGIB 6Y/I0 BXKIMBUM MPOLLECOM, Nif, Yac AKOro AOTPUMYBASIMCSA MEBHWUX TEXHOMOTIYHMX NpaBu.
A. KynbunubKa-JleuieBivyoBa, onupatoumMcb Ha neTporpaivyHi  aHanism nonbCbKoi  AocnigHuui
B. BipcbKoi-lMapaxoHsiK, 3a3Hadvae, L0 noceneHui NiHIMHO-CTPIYKOBOI KyNbTypy Y KepamiyHOMY
BUPOOHMLTBI BUMKOPUCTOBYBasa Cipy [/IMHY-My/, fKa Mana MpupoAHY AOMILIKY KBapLWUTOBOrO
HEpPiBHOOKPYT/0ro nicKy, i TakMM YHOM cama no cobi sHexxuproBanacs [Kulczycka-Leciejewiczowa,
1979, s. 82].

Mepw HiXX BMrOTOBMTW KepaMidHi BMPO6U TNMHA npoxoawna MonepeaHto NiaroTtoBky. s
UbOro 1i BigMy4yBasv, AOLaBaIN [0 HET creuiasibHi JOMIWKU NS 3HEXMPEHHS Ta YLLiSIbHEHHSA
FMMHAHOT Macu, CTapaHHO MepeMmillyBasn | BXe ToAi NpucTynanum [0 BUPOOHWMLTBA Mocyay
[Kulczycka-Leciejewiczowa, 1979, s. 83]. AK [OMIWIKY BMKOPWUCTOBYBA/JIM B OCHOBHOMY LUAMOT,
XKOPCTBY, OpraHiyHi pe4yoBuHu [YepHbiw, 1956, c. 48-56; 1959, c. 73-77; 1962a, c. 60; 19626,
c. 83-86; KoHonns, 2008, c.196-222; Axyw, 2004, c.158-159; JleHaptoBuy, 2010, c.239;
MenewmwwimH, 1999, c.22-48; KoHonng, 2009, c. 93-94; MMenewmwnH, 1992, c. 3-14; KoHonns,
Crebniin, 2009, c. 81-110; MunsH Ta iH., 2008, c. 231-237], iHOAl [0 KepamiyHOI Macu gofaBanw
TOBYEHI Yepenaluky [MunsH Ta iH., 2008, c. 231-237]. Ak Big3Havana A. Kynbuunupka-Slewiesivuosa, i
3 Heto noromkytoteca . OxpimeHko, M. KyunHko, H. Kybuubka, MNPOLEHTHE CniBBiAHOLIEHHS
cneuiasibHMX [AOMILLOK Yy CKnafi KepamiyHOro TicTa BigpisHAnocs Ha pisHUX nam’dtkax KJICK
[Kulczycka-Leciejewiczowa, 1979, s. 82; OxpiMeHKo, KyunHko, Kybuubka, 2003, c. 38].

YBecb Mocyn pobwunn BPYUHY; BEUKI MOCYAMHW BUTOTOBAS/IN [KIYTOBMM CMOCO6OM 3a
[0MOMOrot BaJIMKiB. TOHKOCTIHHI MOCYAUHW BUPOBASAN i3 TINHAHUX CMY>XOK TOBLLMHOIO 1,5-2 cm.
Mucku i Mani nocyguHkM pobunn 3 ofHOro wmaTka nigrotosneHoi macu  [Kulczycka-
Leciejewiczowa, 1979, s. 83].

He3anexxHo Bif CTPYKTYPHOTO CK/ady TicTa Ta PYHKLIOHAIbHOro Mpr3HaveHHs BUPO6IB, nepes
TUM $K NigaatM TepmiyHiAi 0bpobui, X cTapaHHO 06pobnsnMcA 330BHI Ta 3cepeanHu. YacTo Ha
NOBEPXHi rPyOOCTIHHOIO MOCydy MOXHa Mo6aynTi cnign “posdicyBaHHA” UM BUTUPAHHS BIXTEM
Tpasu (TapaHi, €3yninb |, binbwisui | Ta iH.). MoOBEPXHA TOHKOCTIHHOIO [eNiKaTHOro nocyay
CTapaHHO BuWpiBHIOBanacs i 3arnagpkysanacs, iHogi [0 61MCKYy, KIiCTAHMMU abo [epeB’sHUMM
nowmnamu. Hepigko nocyg nicns npouecy TepmivyHOT 06pOOKM MOKPMBABCA TOHKUM LLIAPOM T/INHMK,
iHKONW TNIMHK 3 BOXPOIO — aHrobom.

BaximeBiM eTtanoMm BMpPOOHULTBA NOCYAy € Mpouec Moro BunantoBaHHA. A. Kynbuumubka-
JleuieBiyoBa npunyckae, WO BXe Yy paHHii nepiog K/CK ang BunantoBaHHA Kepamiku MOrau
BMKOPUCTOBYBATUCA Nedi. FAK [0Ka3, HaBOAUTb BiAKPUTTA KiflbKOX Meyeli Ha noceneHHi MorinbHium
[Kulczycka-Leciejewiczowa, 1987, s. 318]. Cnif 3a3HauMTW, WO CXOXY NiYv i3 KynononogioHum
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CK/IENIHHAM BUABNEHO Ha MNoceneHHi €3yninb | IsaHO-PpaHKiBCLKOT 06/. lMpoTe 3a BiACYTHOCTI
apXeonoriyHoro marepialy Ha YepeHi Medyi MM He MOXEMO TOYHO BW3HAUUTU KY/bTYPHY
NPUHANEXHICTb UbOro 06°ekTy. MpunyweHHa A. KynbuuubKoi-JlelieBiyoBoi Npo BMKOPUCTAHHA
neyer y NpoLECi BUrOTOBNEHHS KepaMidHMX BUPOGIB MiATBEPAMAN TaKOX pe3y/bTaTul MiHepanoro-
neTporpagivuHOro aHaniay npo AKi NTUMETLCS HUXKYE.

Y HayKOBiil niTepaTypi nepeBaXKHO MOLUMPEHWUIA MNoAin KepamivyHux supobie K/ICK Ha aBi
TpaguLiiHI rpynn — KyXOHHY Ta ctonosy. K. YepHuww Buginana we i npomikHy rpyny [llaccek,
YepHbiw, 1963, c. 34-35].

[ns [eTanbHIWOro BUBYEHHS TEXHIKM Ta TEXHOMOTIT BUTOTOB/IEHHA KepamiyHuX B1pobis KJ/ICK
npoBeAeHO MiHepano-neTporpagiyHmin aHania. Ana aHanisy 6yno BifibpaHo ¢parMeHTU KepamiuHmX
BUPOGIB (K CTOMOBOI, TaK | KYyXOHHOI Trpynu), L0 BiAPIi3HAIOTLCA 30BHILUHIMKW O3HaKamu
(3abapBneHHsIM, NMOBEPXHEHD, TOBLUMHOK, 3M1aMOM i T. iH.). YCbOro npoaHanizoBaHo 16 ¢hparmeHTiB
KepamiyHmx BMpob6iB 3 Tpbox noceneHb KJICK: TapaHi (4 3pasku), BuHHMKK-JTa3ku (2 3pasku),
Binbwisyi | (10 3paskiB). AHani3 34iACHWMNA CTapLIMil HAYKOBWIA CMiBPOGITHUK HAyKOBOro BifAdiny
(hi3UKO-XiMIYHMX  JOCNiAKeHb HauioHanbHOr0  HayKOBO-AOCNIAHOrO  pecTaBpauiiiHOro  LeHTpY
Ykpainu B M. Knesi Hatanisi LLieBueHKo.

Ha ocHOBI ofiepxaHnX pe3ynbTaTiB NpoaHani3oBaHi 3pasky MOAINEHO Ha TPU TPYMNU: KYXOHHY,
CTOMOBY Ta MPOMDKHY.

[10 KyXOHHOI rpynu BifHeCeHO M’ATb 3pa3KiB KepaMiku 3 noceneHHs binbwisui |, no ogHomy
3pasKy 3 nam’AToK TafaHi i BUHHUKM-J1a3KN.

3pasok 9 (Binbwisui 1). ®parmMeHT KepamiyHOro BMpPOOY HenpaBWIbHOI OPMM 3aBTOBLLKM
5 Mm. TloBepxHs 3arfiafkeHa Ciporo Konbopy. Y 3nami 3abapBfieHHs HeofgHOpigHe: Ha OifbLu
CBIT/IOMY (POHI KepaMi4yHOi Macu CrocTepiraloTbCsa PiBHOMIPHO PO3MOAiNeHi ynamku po3mipom 1-—
2 MM YOPHOrO KOMbOPY, WO OOYMOBMIOHOTL €/IeMEHT MISMUCTOT MakKpOTEKCTYpW. 3n1aM CUIbHO
LLepexaTuii. 3pasKy npuTamaHHa HEBMCOKA MILHICTb Ta CepeaHs LWinbHICTb. MikpoXimiuyHa peakuis
Ha HasfBHICTb KapboHaTiB HeratmBHa. CTpyKTypa UbOro (pparmMeHTa aseBpuToBa MOELHAHA 3
MiKpO/yCKYBaTOBO, TEKCTYpa — Mapasie/ibHo-OpieHTOBaHa.

KepamiyHa Maca CK1afaeTbCs 3 MacHOI aleBPUTUCTOI TIMHU, fIKa MICTUTb NPUPOAHY AOMILLKY
YyNamMKOBOro KBapL-nosiboBoLLnaTosoro marepiany (7%). ®opma ynamkiB rOCTPOKYTHa, PO3Mip
6iNbLIOCTI 3 HUX He nepebinbluye 0,1 MM, ane NPUCYTHI ynamku po3mipom 0,1 MM (o 20%; 1% Bif
YCbOro CcKnagy KepamiyHoi macu). Ha (hoHi rAnHAHOI Macu MPUCYTHI MOpU PO3MIpPOM A0 2 MM
XapaKTepHOT ¢opmu, fKa BignoBigae POCMUHHMM BonokHam (7-10%). B okpeMmx nopax 4acTto
NPUCYTHI 3a/IULLKM BOJSIOKOH, WO MOBHICTHO He BUropinn. Maca rMuHU MiCTUTb He3HayHy KiNbKiCTb
BYT/1ELieBUX YaCTOUOK.

MpviBepTae yBary fK (MisNKO-MeXaHiuHi TaK i ONTUYHI BIACTMBOCTI 3pa3ka. He BMCOKa MILHICTb,
HaABHICTb 3a/IMLLKIB BOJIOKOH, L0 HE BMropifiv Ta 36epiraHHs rMMHUCTOK MacoK CBOEI MEepPBICHOT
CTPYKTYpUW CBifUMTb MPO HefonasieHHs Matepiany. Temnepartypa Bunasy TyT He nepebifbluyBana
600-700°C. M0OXNMBO Liei 3pa30K HaneXxas MNoraHo BUManeHivi 6pakoBaHiin NoCyAuHi.

3pasok 13 (binbLwisui 1). ¥Ynamok kepamiyHOro BUpOOY HenpaBubHOI )OPMK 3aBTOBLLKK 8—
10 mm. 330BHi 3a6apBfieHWIn y TEMHO-CipuiA KONip, a y TOBLLi MOMEPeYHOro 3pisy HabyBae YOPHOro
BIATIHKY. Y 3naMi (DparMeHT XapakTepm3yeTbCA 3HAYHOK MOPUCTICTIO Ta  LUEPEeXaTiCTH.
MikpoxiMiyHa peakuis Ha HasBHICTb KapboHaTiB HeratuMBHa. CTpyKTypa UbOro @parmeHTa
a/IeBpMTOBa NOELHaHA 3 MiKPOYCKYBATOBOH 3 Mapasie/ibHO-0piEHTOBAHOI TEKCTYPOIO.

CUpOBMHOIO /19 BWUFOTOB/IEHHS 3pa3ka ChyryBasla MacHa afieBpUTUCTa [/IMHa, AKICHO
BifIMyYeHa, 3 NPUPOAHOK [OMILLKOK Y/N1aMKOBOrO KBapL-Mo/ibOBOLINATOBOro Marepiany (7%).
Po3mip 6inbLIOCTI ynamkiB, JopmMa SKMX FOCTPOKYTHa, He nepebinblye 0,1 MM. Y KepamiyHiii maci
MPOCTEXXEHO MOPW 3HAYHUX PO3MIpiB (2-3 MMm; 7-10%), WO YTBOPWIUCHA BHACNILOK BWUrOpPaHHA
OpraHiyHol AOMILUK/ POC/IMHHMX BOJIOKOH (MOAPi6neHoi coomMu), 3aBASKM HYOMY Kepamika Habyna
MOPUCTOI CTPYKTYpWU. B OKpemux nopax 4acToO MPUCYTHI 3a/IMLLIKWA BOMIOKOH, WO MOBHICTIO He
Buropinu. OpraHiyHa AOMillIKa TakoX PO3noAinseTbcs PiBHOMIPHO, LLO 3acBigvye fobpe cTapaHHe
BUMILLIYBaHHA KepamiyHOi Macu nepej i BUKOPUCTaHHAM. [IMHAHA Maca MICTUTb 3HaYHY KifbKiCTb
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BYI/IELIeBMX YaCTOYOK. Ha 3aranibHOMY (DOHI TIMHAHOI Macu 3yCTpivaroTbCA TPYAOYKU rvHK (10—
15%), MOXNMBO cnewiasibHOT JOMILUKA [0 KepamiuHOro TicTa Yy BWUINAZi TiEr XX camoi Cyxoi
noapibHeHOT UHWM (He BWNasieHol, a caMe BWUCYLUEHO), JOZAaHOT ANA TMOJIMNWeHHs npoLecy
BUCYLLYBaHHS BUPOOY.

3BepTaloTh Ha cebe yBary ONTWYHI BNACTMBOCTI 3paska: Maca FIMHU aHi30TporHa, 36epirae
XapaKTepHy NS [MUHW OpieHTOBaHY TEKCTYPY Ta MEepPBiCHI CTPYKTYPHI 0CO6/MBOCTI, LLIO Bi6yBaeThCA
Mpw Bi4HOCHO HEBMCOKI Temnepatypi Bunany (o 800°C) npwm BigHOBHIW aTmoctepi Bunany.

3pasok 14 (binbwisyi 1) npeacTaBneHUiA parMeHTOM HernpaBuAbHOT (POPMI 3aBTOBLLKN 7 MM.
3abapBieHHs HeoAHOpPiAHE — 330BHI MOKPUTUIA TOHKUM LWwapom (0,5 MM) CBITN0-KOPUYHEBOIO
KONbOPY, B TOBLLi MOMEPEYHOro 3pi3y MaTtepian HabyBae YOPHOro Konbopy. Y 3nami gobpe nomiTHa
nopucTa CTPyKTypa (parmeHTa. MiKpoxiMiyHa peakliss Ha HasBHICTb KapboHaTiB HeraTuBHa.
CTpyKTypa Lb0ro (parmeHTa ncamo-aieBpuToBa B NOEAHAHHI 3 MiKPO/TYCKYBATOR, TEKCTYpa HEYITKO
BMpa3Ha OpieHTOBaHa 3 efleMeHTamu NASAMUCTOL.

KepamiyHa Maca CKnafaeTbcs 3 CyMmilli niwaHo-aneBpuTUCTOI rMuHKM (60-65%) 3 MacHoo
noniMiHepasbHOK rMHOKW (35%). B ocTaHHI NpUPOAHUIA YNamKOBUIA MaTepiani Maiixe BigCYTHIl.
MiwaHo-aneBpuTUCTa FIMHA MICTUTL MPUPOLHY LOMILLUKY Y/aMKOBOrO KBapLi-NosibOBOLUMNATOBOrO
marepiany (10-15%). Po3mip ynamkis, hopMa SAKUX HariBoKaTaHa Ta rOCTPOKYTHA, 3MIHIOETHCA B
mexax 0,3-0,1 mm (30%), meHwe 3a 0,1 Mm (70%). KepamiyHa Maca nopucTa, L0 06YMOB/IEHO
HasABHICTIO NMOP PO3MipoM L0 1-2 MM, hopma AKMX BiAMOoBigae (hopMi POCIMHHUX BOIOKOH, L0 HaJae
nigcTaB AiarHOCTyBaTU NPUCYTHICTb B KepaMiyHOMY TIiCTi cneuiasbHOT 4OMILLKM POC/IMHHMX BOJTOKOH.
KinbkicTb opraHiyHOi gomiwkn csrae 15%. B okpemux nopax MOMITHI i 3a/IMLLKN BOMOKOH, LLO
MOBHICTIO He BUropinn. Maca rmnHu Hacu4eHa BYr/ieLeBUMM HacTOUKaMMK.

Bunan kepamivyHoro Bupo6y Bigbysascs npu TemnepaTypi npr6amsHo 800-900°C y BigHOBHIMN
aTMocaepi, HanpYKiHLi BUNatoBaHHA aTMocdepy 6y10 3MiHEHO Ha OKCUAHY.

3pasok 15 (Binblisui 1) npeacTaBneHUiA ynamkom HenpaBuIbHOT (HOPMM 3aBTOBLLKW 7 MM.
330BHI ManeBoro Konbopy (SK rNvHa, cipyBaTo-6exeBuid), y 3nami — TEMHO-CIporo. Y 3nami gobpe
NnomiTHa nopucTa CTPYKTypa KepamiyHoi macu. opu, 3HayHi 3a po3mipom 1-3 MM (KifbKiCTb He
nepesuwye 7-10%), yTBOPWUAMCA BHACNiAOK MPUCYTHOCTI B Maci KepamiyHOro TiCTa OpraHiyHux
[OMILLOK (POC/IMHHUX BOJIOKOH), fAIKI YaCTKOBO BUropinu. CTpyKTypa — afeBpuToBa B MOEAHAHHI 3
MIKpO/yCKYBaTOl, TEKCTypa — napasie/ibHo-OpieHTOBaHa. KepamiuyHa Maca CK1afaeTbCsi 3 MacHol
aIeBPUTUCTOT TIMHKU, AKa MICTUTb MPUPOLHY [LOMILLKY Y/aMKOBOrO KBapL-Mo/b0BOLUMATOBOro
matepiany (7%). Po3mip 6inblIOCTi rOCTPOKYTHUX YynamKiB He nepebinbliye 0,1 MM. Maca rnvHu
MIiCTUTb He3HaUHY KiNbKIiCTb BYr/feLeBnUX YacTouoK. MikpoXiMiyHa peakLis Ha HasiBHICTb KapboHaTiB
HeraTmBHa.

CUpOBMHOIO [/19 BUTOTOB/IEHHS 3pa3Kka CNnyrysasa MacHa aleBputucTa rimHa, AKicHo BigMyyeHa
Ta nepemiwaHa. OpraHiyHa AOMiLLKa pO3MogisieHa piBHOMIpHO. 3BepTatoTb Ha cebe yBary (i3nko-
MexXaHiYHi Ta ONTUYHI BNacTUBOCTI 3pa3ka. HeBMCOKa MiLHICTb, HassBHICTb 3a/IMLLIKIB BO/IOKOH, LLIO He
BUrOpiNK, Ta 36epiraHHsA rAVMHUCTOK Macok CBOET MEPBICHOT CTPYKTYPU CBiAYMTL MPO HeAoMNaIeHHS
matepiany. TemnepaTypa Bunany He nepesuulysana 600-700°C. MoxnmMBo TaK K i 3 3pa3oK —
Ha/IeXXUTb NOraHo BUMasieHiin 6pakoBaHili NOCyAuHI.

3pasok 16 (binbwisyi 1). KepamiuHwii BUpi6 NpeacTaBieHWin yiaMmKoOM HenpasuibHOT (hopMu
3aBTOBLLKM 9 MM. 3ab6apB/ieHHs HEOAHOPIAHE — 3 NOBEPXHI 30BHILLHLOr0 60Ky LUap 3aBTOBLUKKM 0,2 MM
CBIT/I0-KOPWUYHEBOIO KOMbOPY (MOXK/IMBO, 3a/IMLLKKA aHroby), B TOBLLI MOMEPEYHOro 3pisy MaTepian
HabyBa€ YOpPHOro Konbopy. MikpoximiyHa peakList Ha HasiBHICTb KapbOHaTiB HeraTuBHa.

CTpyKTypa (pparmMeHTa ncamo-aieBpUTOBa B MOELHAHHI 3 MIKPO/YCKYBaTOH. TekcTypa —
HEYITKO BMpa3Ha OpiEHTOBaHa 3a PaxyHOK OPIEHTYBaHHA MOLOBXEHUX JIyCOUYOK COAAHUX Ta
TMIMHAHMX MiHepaniB. KepamiyHa maca CK/IafaeTbCA 3 MilllaHO-aIeBPUTUCTOI TIMHK, KA MICTUTb
NPUPOAHY AOMILLKY YnaMKiB KBapL-MosibOBOLUMATOBOr0 Matepiasly HaniBOKaTHOI Ta FOCTPOKYTHOT
topmmn (10-15%) Ta He3HauyHy KinbKiCTb MOAOBXEHUX NYCOYOK chroan. PpakuiHWiA cknag:
0,1-0,2 mm (25-30 %), MeHwe 3a 0,1 mm (70-75 %). KepamiuHa maca nopucta. Mopu 3HauHi 3a
po3mipom, gocaraloTb 1-3 MM, naackoi opmu, WO YTBOPUAMCA BHACAIJOK BUrOpaHHA OpraHiuHol
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JOMiLKKM (civeHOi conomu). Maca rMMHU MICTUTL 3HaYHY KifbKicTb (15 %) BYr/ieuesmx 4acTOYOK.
Buvinan Bupo0y Bif6yBascs y BiAHOBHIW aTmocdepi npu TemnepaTypi npnbansHo 800-900°C.

3pasok 1 (TapaHi) npeAcTaBneHWn ynamMKOM HenpaBWIbHOT (HOPMU  3aBTOBLUKM 13 MM.
HeoaHopiaHoro B 3nami 3a6apBfieHHs — y TOBLLi YOPHOr0 KO/MbOpY, KU [0 Kpat 3MIHIOETbCS Ha
TEMHO-6YpuiA. [e-He-ae (hiKCytoTbCA BiIOUTKM POCMHHUX BOMOKOH. 3pasKy npuTamaHHa BMCOKa
MILHICTb Ta CepeAHs A0 HW3bKOI LWifbHICTb. MiKpoximMiyHa peakLis Ha HasiBHICTb KapboHaTiB
HeraTmBHa.

CTpyKTypa (pparmeHTa Mcamo-a/ieBpUTOBa B MOEAHAHHI 3 MIKPOYCKYBaTOK CTPYKTYPOHO
FMWHAHOT Macu, TeKCTypa — mnapane/ibHO-OpieHTOBaHa 3a paxyHOK BiAMOBIAHOMO OpPIEHTYBaHHA
NYCOMUOK [MIMHAHMX MiHeparnis.

KepamiyHa Maca CK1afaeTbCsi 3 aHi30TPOMHOro MIKpOYCKyBaToro arperaty rMHAHUX
MiHepanis — 70%, cniCHIOBaSIbHUX NPUPOAHMX Ta creLianbHUX AOMILLIOK — 40 %. (TOYHa AiarHOCTUKa
TNIMHAHWMX MiHEpasiiB MeTOAOM MEeTPOrpaiyHoOro aHanisy He MOX/MBa BHACNiLOK HaATO Masioro
pO3Mipy /lyCOYOK, O TOr0 >X 3aBaXae MPUCYTHICTb 3HAYHOI KiSIbKOCTI HENpO30puX BYT/ELEBUX
4acTo4OoK). B AKOCTI CM/IOCHIOBaYa BWUCTYMae: a) NPUPOAHa LOMIllKa B F/IMHI YNaMKOBOrO KBapLi-
NoNbOBOLUMATOBOro Matepiany fo 15 % ncamitosoi (1-0,3 Mm — 5-10 %) Ta aneBpuTOBOI (MeHLLe
0,01 Mm — 5-10 %) (hpakuiit. Ynamkam ncamiToBol (hpakuii npuTaMaHHi HaniBoKaTtaHa Ta oKaTaHa
(hopma, aneBpuTOBOT — FOCTPOKYTHa; B) CrnewiasibHa AOMILLKA 3 TPYA04OK BUCYLLEHOT Ta NoapiGHeHOoI
aIeBpPMTOBOT MMHU (MOXMBO CNabo HesKiCHO BuMasieHa Kepamika, abo [obpe BUCYLUeHA r/WHa,
OCKifbKM (hopma ynamKiB rpyfkysarta, i3oMeTpuyHa) — 5-10%; r) creujanbHa AOMilLKa POCAUHHUX
BOJIOKOH — 7%.

BunantoBaHHs KepamiyHOro BUpoOGYy BifgOyBasocs y BiHOBHOMY pPeXuMi Mpu BifHOCHO
HEBUCOKIN TemnepaTypi, npu6ansHo 750-800°C, Npo Lo CBigYaTh YCOUKUN TNIMHAHUX MiHepaniB, SKi
36eper/in 03HaKu MepBiCHOT CTPYKTYpU. 3pa3oK MICTUTb 3HaYHY KifibKiCTb HEMpPO30puX BYr/eLeBmX
4aCTOUOK.

3pasok 2 (BUHHMKKU-J1a3KK) NpeACcTaBNeHWn yNaMKOM HenpaBuibHOT (hOpMM 3aBTOBLLKM 13 MM.
HeopHopiAHOro y 3nami Konbopy (A4BOLIAPOBWiA): Ha TOBLUYMHY 9 MM LUap TEMHO-CIPOro KOMbopy A0
Kpato 3MIHIOETbCS Ha Oypuit. Ha 3arasbHOMY (POHi MOMITHI BK/OYEHHS 6inbLU CBIT/IOFO NaneBoro
KONbopy. 3pasky npuTaMaHHa BMCOKa MILHICTb Ta CepefHA LWifbHICTb. MiKpoXiMiuHa peakuis Ha
HasBHICTb KapboHaTiB HeraTvMBHa. CTpyKTypa (parmMeHTa Mcamo-aieBputoBa B MOELHAHHI 3
MiKpO/nycKiBaTol. TeKcTypa — napanesibHO-OpieHTOoBaHa B NOEAHAaHHI 3 6pek4ieBMAHOK. TeKcTypa
00yMOB/IeHa BiAMOBIAHWUM OPIEHTYBAHHAM /yCOYOK [MIMHAHMX Ta CMHOAAHMUX MiHepaniB Ta HasiBHICTHO
YyNamMKOoBOro Matepiany, Lo 3a (hOpMOKO HabNMKAETbCA A0 BpeKyil.

KepamiyHa Maca cCknagaeTbCa 3 MAaCTUYHOrO  Matepialy —  MilaHo-afeBPUTUCTOT
nonimiHepasbHoOi rvHN  (70-75%), fKa MICTUTb MPUPOAHY [LOMILLKY MillaHO-a1eBpUTOBOrO
ynamkoBoro marepiany (15%) Ta creuianbHOT gOMiLKK Ans cnisHeHHs (10-15 %), aKa npefcTaBnieHa
ynamkKamu nofpioHeHoT Kepamiky po3mipom 1,5-0,5 mm. MNpuBepTae yBary cKnaj ynamkis, KWl 3a
CKNagoM Ta yMOBaMM BuMNany Aewo BiAPi3HSETbCA OAMH Bif Apyroro, To6TO noApiGHHOBaBCS
Pi3HOMaHITHWIA KepamiyHuii maTepian. CMPOBMHOKD ANS BUTOTOBNEHHS KepaMiyHOT Macu GinbLIOCTi
yNnamKiB Cnyrysasa ajieBpuTucTa Ta nillaHo-aneBpuTnCTa rmHu.

Temnepatypa Bunany He nepebinblwysana opieHTOBHO 800-850°C (rnuHaHI  MiHepaiun
36epiratoTb aHi30TPOMHI BMACTMBOCTI). ATMOC(epa BUMay 3MiLlaHa: Ha noyaTKy Bunany — BiHOBHA,
a HanpuKiHLi — OKCUAHa, NP0 O CBiAYMTb 30HaNbHUIA KONip Yepenka B NonepeyHoMy po3pisi.

Takum umHOM, neplia (KyXOHHa) rpyna penpeseHToBaHa 8 3paskamu (5 — binbwisyi I,
2— TapaHi, 1 — BuHHMKK) (hoTO 27). NS BUrOTOBMEHHA NOCYAY L€l rpynu BMKOpUCTaHa
noniMiHepasbHa aneBpuUTUCTa rNnMHa 6e3 rpybux LOMILIOK 3 A0AaBaHHAM chneuiaibHOT LOMILIKA Y
BUTNAAI POCIMHHUX BOJIOKOH. B Mmexax LUiel rpynu 3paskum MK CO60H [ewo Bifpi3HATLCA
CMiBBIJHOLIEHHAM  MNacTUYHUX  MiHepaniB  (TIMHAHUX) 3 MNPUPOAHVMM  YNaMKOBMM  KBapL-
MoNbOBOLUMATOBMM MaTepiaioM Ta cCrelia/ibHOI [OMILLUKM POC/IMHHUX BOJIOKOH. MakcrManbHa
KifIbKiCTb OCTaHHbLOI gocsrae 15 %, a MiHiManbHa — 7 %. 3pa3Ku NepLLUOi FPYNu XapaKTepusytoThbes
BMCOKMM MOKa3HWKOM nopuctocTi — o 10-15% (cpoTo 27). Mopwn YyTBOPUAMCA BHACMIAOK BUFOPaHHS
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opraHiyHol foMiwkn. Cnig NigKpecanTy, WO HaABHICTb OPraHiuYHNX eNemMeHTIiB BNnBana He TiflbKu
Ha CKNaz KepamiyHOT Macu, a il Ha AKicTb Ti BUMasy, OCKi/IbK1 MiABULLYBaia TeMnepatypy 3 CepeauHu
Ta Cnpusna Kpawomy npoLecy Bunany B rMbuHy KepamiuyHoi Macu. BapTo TakoX 3ayBaXKuTH, LLO Ha
neskux noceneHHax (binbuwisdi |, TagaHi) B SKOCTi OpraHivyHOi AOMILLKM BUKOPUCTOBYBa/IM MENEHY
CO/MIOMY, a He CiHO, Mpo WO cBiaYMTL opMa nop (KOPOTKI, TOBCTI), a TaKOX 3a/INLLKKA HEBUTOPINNX
BOJIOKOH. Lleit (hakT TakKoXX 3acBifuye BnacHe 3emMnepo6CbKuiA XapakTep rocnogapctsa o6uwmnH K/1CK.

Bupobu nepLuoi rpynu xapakTepusyroTbCs He [Ay>Ke BUCOKOK MILHICTIO Ta cepefHboro (40
HW3bKOT) WiNbHICTIO. TemnepaTypa Bunasy ctaHoBuTb npr6ansHo 800-900°C. Tpu 3pas3ku Liei rpynm
O0yno BUMNaNeHO B YMOBaX BifHOBHOI aTmoctepu, TO6TO 6e3 AOCTyny KucHio. Llle Tpu 3pasku
BUMaNEHO Mpu 3MillaHiin aTmocdepi BUNany: Cno4vaTkKy BifHOBHIM, a HanmpuKiHUi — OKCUAHIA (2
3paskun), abo Haenaku (1 3pa3ok). [Ba 3pas3ku HeponaneHi (AMOBIPHO 6pak), NPO WO CBIAYNUTbL
HEBMCOKa MiLHICTb, HasABHICTb 3a/IMLLKIB BO/IOKOH, L0 He BArOpifn Ta 36epiraHHs riavMHUCTOK Macoko
CBOEI NepBiCHOI CTPYKTypWu. 3a TBepmkeHHAM H. LLleBYeHKO, KepamiuHuiA nocypg nepLuoi rpynu
“Onxae” i PYHKUIOHaIbHO Mir ByTW Mpu3HaveHUM A8 36epiraHHs MPOAYKTIB XapyyBaHHS, 3epHa
Toulo. Lis rpyna Bignosigae KyxoHHomy nocygy KJ/1CK.

MpomixkHY rpyny penpe3eHTyOTb TpK 3pa3ku (binbwisui | — 1, TagaHi — 2).

3pasok 10 (BinbLuisyi 1) npeactasieHnin ynaMmKoM HenpasBW/bHOI (DOPMM 3aBTOBLUKN 6 MM. Y
3naMi HeOLHOPIAHOIO KOMbOPY — 3 NOBEPXHI KOJip MaTeBuid, y TOBLLi KepamiuyHOT Macu TEMHO-CipuiA.
BiporigHo BMpi6 OyB MOKPWUTWIA aHrobom. 31am MOMIPHO LiepexaTuid. 3pasKy npuTaMaHHa BUCOKa
MILHICTb Ta cepeaHs WinbHicTb. MikpoxiMiyHa peakLuisa Ha HasBHICTb KapboHaTiB HeraTMBHa.

CTpyKTypa KepaMi4yHOI Macu rncamo-asieBpuToBa B MOEAHAHHI 3 MIKPO NYCKyBaTOK. TeKcTypa —
HeYiTKO BUpa3Ha napanensHO-0pieHTOBaHa.

CUpOBMHOIO A/11 BUTOTOB/IEHHA 3paska Cyrysana nilaHo-aseBpuToBa NoniMiHepaibHa ranHa.
KepamiyHa maca cnabo nposopa, CKMaAaeTbCsi 3 FMHAHWUX MiHepaniB (80%), B fKilA [OCUTb
PiBHOMIpHO PO3NOAINEHNIA NPUPOAHUIA YNamMKOBUIA KBapL-No/ibOBOLLNATOBMIA MaTepian (4o 20%).
dpakuUiitHWin cKnag ynamkiB MpeAcTaBNeHUA NcaMiTOBOK (pakuieto, posmipom 0,4-0,3 mm (25—
30%); aneBpMTOBOK (pakuieto, po3mipom MeHwe 0,1 mm (70 %) ynamkoBoro martepiany. lHogi
3yCTpivaloTbCA NapasieNnbHO OPIEHTOBAHI /IYCOYKM CMIIOAAHMX MIHEpasiB, 4aCTOYKW TifpPOKCUAIB
3afiza. Maca rMMHU MICTUTb 3HAYHY KifbKICTb HEMpO30puX BYTifIbHUX 4acTOYOK. B HesHauHil
KifIbKOCTI  3yCTpivaloTbCA Mopu, WO 3a (OPMOK BiAMOBILAOTb POCAMHHUM  BOJIOKHaM, ane
TEXHOMOTYHO TaKa X KifbKiCTb He BN/AMBAE Ha NPOLEC BUrOTOBNEHHS. KepamiuHumii BUpi6 BunaneHwmi
y BiAHOBHI 1 aTMocepi B1unany npu Temnepatypi 900-9500°C.

3pasok 5 (TagaHi) npeAcTaBneHWin y BUrNAAI ynamky KepamiyHOro BUPOOY HemnpaBW/bHOI
(hopmMmn TeMHO-6pyHaTHOro Konbopy. LLlepexaTuii y 3nami. Y namky npuTaMaHHi BUCOKa MILHICTb Ta
WinbHiCTb. MiKpOXiMiyHa peakLis Ha HasBHICTb KapboHaTiB HeraTMBHa. CTPYKTypa KepaMivyHOi macu
ncamo-a/ieBpuUTOBa B MOEAHAHHI 3 MIKPOYCKYBaTOK CTPYKTYPOIO MMHAHOT Macu. TeKCTypa HeuiTKo
BUpa3Ha opieHToBaHa. KepamiyHa mMaca CKIafaeTbCs 3 NPUPOLHOro matepiany — MiKpO-1yCKyBaToro
arperaTy rMHsAHUX MiHepanis (75%), aHi3aTpPONHMX B MPOXiAHOMY CBIT/i Ta NPUPOAHOI AOMILLKM
YNaMKOBOr0 KBapL-No/ibOBOLLINATOBOr0 MaTepiany, KU YiTKO pO3MOAiNseTbCs Ha [ABi (hpakuil:
ncamiToBy, WO CKMaAaETbCA 3 YNamKiB OKaTaHO! Ta HaniBokaTtaHol topmu posmipom 0,5-0,3 Mm
(10-15 %), Ta aneBpuTOBOI 3 TFOCTPOKYTHWUX YnamKiB po3mipoMm MeHwe 3a 0,1 mm (10-15 %).
KepamiyHuii BUpiB BUNaneHunii B OKUCHI aTmocdepi Bunany, npy temnepatypi 850 °C.

3pasok 6 (TagaHi) npeacTaBNeHMIn yNaMKOM rOCTPOKYTHOI (POPMM 3aBTOBLUKM 7 MM. Y 3nami
LLiepexaTunii, O4HOPIAHOT MaKPOTEKCTYPU BiJ TEMHO-CIPOro 40 YOPHOro Kosbopy. 3pasKy nputaMaHHa
BMCOKA MILHICTb Ta LWiNbHICTb. Ha 3aranbHOMY (DOHI MOMITHI BKMKOYEHHS GifbLL CBITIONO KOMbOPY,
WO PIBHOMIPHO PO3MOAiNeHi B Maci yepenka. MikpoXxiMiyHa peakuisi Ha HasBHICTb KapboHaTiB
HeraTmeHa. CTpyKTypa ncamo-aeBpuToBa B NOEAHAHHI 3 MIKPO /IyCKYBaTO. TeKCTypa napasiesibHo
opieHTOBaHa.

KepamiyHa maca CKnafaeTbCa 3 MiKpPOMYCKyBaTOro arperaty rnHaHMX MiHepanis (75-80 %),
aHi30TPONHMX B MNPOXi4HOMY MOMISPU30BAHOMY CBIT/Ni  NPU  CXPeLeHnX HIKONAX, HacU4eHOol
HENnpo30pUMK BYTNELEBMMMN YacTOUKaMW. B Maci rnnHAHMX MiHepaniB piBHOMIPHO po3nofineHuii
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YNaMKOBUIA KBapLL-MO/bOBOLLUNATOBUI MaTepian. MNpuBepTae yBary BiJHOCHO HeBenuka KifbKiCTb
rOCTPOKYTHUX YNaMKiB aneBpuUTOBOI (hpakuii, Ha fAKi npunagae 5%. Ynamku ncamitoBoi (pakuii
(micok) HenpaBu/bHOT HaniBokataHoi hopmy po3Mipom 0,5-0,1 MM cknagatotb 10-15% (MOX/MBO
[NOMiLLKa NicKy € creyianbHO). KpiM BuULLE3ragaHnx AOMILLOK 3yCTPivatoTbCs 3a/IMLLIKA POCAMHHUX
BOJIOKOH, L0 A0AaHO cneljiansHo. Bupib BunaneHuii y BigHOBHOMY pexxumi npu Temnepatypi 850—
900°C.

TakvM 4YMHOM, KepamiyHi BUpo6W Apyroi rpynv npegcras/ieHi Tpboma 3paskamn (2 — Tagai,
1 — Binbwisyi 1) (poto 27). ANd IXHLOrO BUrOTOB/IEHHS BY/1I0 BUKOPUCTAHO NPUPOLHWIA MaTepian —
MillaHO-a/1eBPUTOBY NIMHY. YNamKy NcamiToBoi (pakuii (nicok) okaTHOT abo Henpasu/ibHOT
HaniBokaTHoI dhopmn posmipom 0,5-0,1 MM cknagatoTe 10-15 %, iHogi MmoxyTb caratn 25-30 %, Ha
OCHOBI YOro MOXHa NPUNYCTUTK, LLLO AOMILLKa NicKy € cneuianbHot. CniBBiAHOLWEHHS MAaCTUYHOIO
matepiany (rMMHAHWMX MiHepaniB) A0 YNaMKOBOI0 Y cepeiHboMy CTaHoBUTb 80 % a0 20 %. [omillka 3
POC/IMHHWUX BONOKOH CKnagae 1-2 %. dpakuiiHnil cknag ynaMKoBOro matepiany Bifpi3HAETLCA Bif,
po3MipiB ynamKiB nonepegHsol rpynu, WO Hajae NiACTaB BUAINUTU Li 3paskv B OKpemy rpymny.
OJHOPIAHICTb T TEKCTYPHO-CTPYKTYPHUX MOKa3HWKIB CBIAYATL MNP0 PeTeNbHICTb MonepeaHbol
MiArOTOBKM CUPOBUHM — CTafil BiAMy4yBaHHA 3 BUAIEHHAM rpyoux ynamkiB Ta PeTeslbHOro
nepemilwlyBaHHs. MpoaHanizoBaHi 3pa3Ku XapaKTepu3yrOTbCA BUCOKOK) MILHICTIO Ta LWiNbHICTIO.
Temnepatypa Bunany csarana 850-950°C. TepmiyHa 06pobKa [BOX 3pasKiB npoxoguna npu
BiZIHOBHOMY pexxumi Bunany (binbwisyi | — 3p. 10, TagaHi — 3p. 6, 04HOr0 — NPU OKCUAHOMY PEXXUMI
(TapaHi — 3p. 5).

CrtonoBa Kepamika npefcraBneHa 4otmpma parmeHtamu (Binbwisyi |1 — 4, BUHHMKK-
Naskun - 1).

3pasok 7 (Binbwisyi 1) npeAcTaBneHWiA ynamkoM KepamivyHOro BMpoby HenpasW/bHOI (hopmu
3aBTOBLUKM 3—-4 MM. Y 3/71aMi HeOAHOpPIAHOrO KOMbOpy — Yy TOBLWi OpyHaTHOro 3abapBfieHHs [0
MOBEPXHi 3MIHKOETLCA TEMHO-CipVM. 31am €n1abo wepexaTuii. MopgonoriyHo kepamiyHa Maca JOCUTb
0flHOpifHa. 3pasKy npuTaMaHHa BMCOKa MILHICTb Ta cepefHs LWWinbHicTb. MikpoXiMiuHa peakuis Ha
HasiBHICTb KapboHaTiB HeraTvBHa. Ha MoBepXHi MOMITHWIA (hparMeHT penbetiHOro 03406NMEHHS Y
BUrNAAI 3arnn61eHoT KaHaBKU.

CTpyKTypa LbOro (parmeHTa MIiKpONyCKyBaTa B MOELHAHHI 3 €fleMeHTaMu aneBpuTOBOl,
TEKCTypa napasiesibHo-opieHToBaHa. KepamiuHa maca CKNafaeTbCs 3 rMHAHUX MiHepanis (90%), B
AKii [OCUTb PIBHOMIPHO PO3MOAINEHWIA NPUPOAHUIA YNaMKOBWiIA KBapL,-Mo/IbOBOLLUMNATOBWIA MaTepian
(5-10%). Posmip ynamkiB He nepebinblwye 0,1 MM. IMHAHA Maca MICTUTb 3HaYHY KifbKiCTb
HENpPOo30puX BYFiZIbHUX 4YacTo4oK. Bunan Bupoby BiAgbyBaBcA Y BiAHOBHIA aTMocdepi npw
Temnepatypi fo 900-950°C.

3pasok 8 (binbuwisli 1) — hparMeHT KepamiyHOro BMpo6y HenpaBuibHOT (DOPMU 3aBTOBLUKN 6—
7 MM. 30BHILLHSA MOBEPXHA TEMHO-CIpOro Konbopy. 3nam cnabo Lepexatuid, 04HOPIAHOMO Ciporo
KO/MbOpy 3 6ANCKOM, SIKWIA 06YMOBNEHWIA HAsBHICTHO B FMHSAHIA Maci NyCOYOK CNIOASHUX MiHepanis.
MopchonoriyHo KepamiyHa maca JOCUTb 0HOpiAHa. 3pa3Ky npuTamaHHa BUCOKa MILHICTb Ta BUCOKa
LWinbHICTb. MiKpoXiMiyHa peakLiis Ha HasiBHICTb Kap6oHaTiB HeraT1BHa.

CTpyKTypa ynamky MiKponycKyBaTa B MOEAHaHHI 3 efleMeHTaMu aneBpuToBOI. TekcTypa
napasenbHo-opieHToBaHa. KepamiyHa mMaca CKNafaeTbes 3 rUMHAHUX MiHepaniB (90 %), B iKiil [OCUTb
PIBHOMIPHO PO3MOAINEHNIA NPUPOAHUIA YNaMKOBWIA KBapL-No/ibOBOLLINATOBUIA MaTepias po3MipoM
meHLwe 0,1 mm (5-10 %). Cepef, FMUHAHMX MiHepaniB NPUCYTHI NOAOBXEHI NYCOUYKM CMHOAN, Ha AKi
npunagae Jo 5% Ta Henpo3opi BYri/ibHi YacToukW. Temnepartypa Bunasty KepamiyHOro BMpoGy
cTaHoBuna go 900-950°C npm KoM6iHOBaHi aTMocdepi Bunany (BifAHOBHII 3 OKCUAHOLO).

3pasok 11 (binbLisli 1) npeacTaBneHUii ynaMKoM KepamivyHOro Bupo6y Henpasw/ibHOT hopMu
3aBTOBLUKM 8 MM HEOLHOPILHOMO Y 3/1aMi KO/bOpY: 330BHi 3pa30K MNOKPUTUIA TOHKMM LLApOM MasieBoro
(6pyHaTHOro) Konbopy, a TOoBLLA KepaMiYHOT Mack Mae TeMHO-Cipe 3abapBneHHs. BiporigHo 30BHiLLHA
MOBEPXHS KepamiuyHOro Bmpoby 6yna nokputa aHrobom, OCKifibKM NOMITHI 3a/IMLLIKK Lapy 3 BOXPOLO.
3nam cnabo LwepexaTunin. KepamiyHa maca ogHopigHa. 3pa3ky nputaMaHHa BUCOKa MiLHICTb Ta BUCOKA
WinbHICTb. MiKpoxiMiyHa peakuis Ha HasBHICTb KapboHaTiB HeraTmBHa. CTpyKTypa (hparmeHTa
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MiKpPONyCKyBaTa B NOEHaHHI 3 efleMeHTaMun aneBpuTOBOI. TeKCTypa — HeYiTKO BUpa3Ha napasnenbHo-
opieHTOBaHa.

CUpOBMHOIO A/19 KepamiyHOT Macu cfyrysasia MacHa nosiiMiHepasibHa rnvHa. Cnabo mposopa
KepamiyHa Maca CKMafaeTbCa 3 MUHAHMX MiHepaniB (90 %), B SKili OCUTbL PIBHOMIPHO PO3NOAiNeHi
NPUPOJHI yNaMKM KBapL-No/ibOBOLINATOBOr0 MaTepiany po3Mipom meHiwe 0,1 mm (5-10 %). IHoai
3yCTpivaloTbCa MapanenbHO OpPIEHTOBaHI NYCOYKU CAKOAAHMX MiHepaniB, 4acTO4YKM rigpokcuais
3afiiza. Maca riMHW MICTUTb 3HaYHY KiNbKiCTb HENPO30PUX BYTi/IbHNX YacTOYOK. Bupib BunaneHui
Mpw Bi4HOBHOMY PeXMMi Npu NOpiBHAHO BUCOKIl Temnepatypi, Lo MMOBIpHO nepesuLLyBania 950°C.

3pasok 12 (binbwisyi 1) npeactaBneHuin hparMeHTOM KepamiyHOro BUPOOY HenpaBWIbHOI
(hopMM 3aBTOBLUKM 7-8 MM. Y 3nami HeOAHOPIAHOr0 KOMbOPY: 330BHI MOKPUTWIA TOHKMM LLAPOM
nanesoro (CBITNO-6pyHATHOro, CipyBaToro) Konbopy, a y cepeauHi KepamiyHa Maca y nonepeyHomy
3pi3i TeMHO-Ciporo 3abapBneHHsl. KepamiyHa Maca ofHopigHa. Y 3nami €nabo LepexaTa. 3pasky
npYTamMmaHHa BMCOKa MiLHICTb Ta BUCOKA LLi/IbHICTb. MIKpOXiMiyHa peakLis Ha HafBHICTb KapboHaTiB
HeratmBHa. AK i y nonepefHbOMY 3pasky, MOMITHI 3a/IMLLKKX Lapy 3 BOXPOK, TOMY, WMOBIPHO,
MOBEPXHA LbOro KepamiyHOro BMPOOY TakoX Oyna nokputa aHrobom (abo posnucom?), AKui
MOX/IMBO OyNno BWAaNeHO MNif 4ac PO3YMLLEHHS Bif MiHepaibHUX MOBEPXHEBMX MIBOK, L0
yTBOPUAMCS Nif Yac nepebyBaHHA MaTepiany B IpyHTI. CTpyKTypa (hparMeHTa MiKposyckysaTta B
NnoeSHaHHI 3 efleMeHTamy aieBPUTOBOT. TeKCTypa — HeYiTKO BMpasHa napaienbHO-0pieHTOBaHa.

CUpOBMHOIO AN TMHAHOT Macu Cfyrysasia macHa nosimiHepasbHa rnvHa. Cnabo nposopa
KepamiyHa Maca, CKNafgaeTbCs 3 TAMHAHMX MiHepaniB — 90%, B #KilA A0OCUTb PIBHOMIpHO
PO3MOAINEHNIA NPUPOAHUIA YNaMKOBMIA KBapL-MO/bOBOLIMNATOBWIA MaTepiasl po3Mipu ynamkiB He
nepesuwytote 0,1 MM (5-10%). IHoAi 3ycTpiyaloTbCA NnapanesibHO OPIEHTOBAHI JIYCOUKU CHOAAHUX
MiHepanis, 4YacToukM Trigpokcuais 3aniza. Maca rMHWM MICTUTbL 3Ha4YHY KifIbKiCTb Hernpo3opux
BYTi/IbHUX 4acTOYOK. Bupi6 BunaneHwin y BigHOBHOMY pexumi, Temnepatypa Bunany MOX/IMBO
nepesuiye 950°C.

3pasok 3 (BUWHHMKKM-J1a3KM) MpeACTaBNeHWA Yy BUINAA4i  YnaMKy KepamiyHOro BupoGy
HenpaBWbHOT (HOPMW 3aBTOBLUKW 4 MM, CBIT/IOMO0 Ciporo Konbopy 3 Tenaum BiATIHKOM, cnabo
LLepexaTuin Maixe rnagkunin Ha 3nami, BUCOKOT MiLLHOCTI Ta LLi/IbHOCTI, O4HOPIAHOT MakpoTeKCTypu. Y
OOKOBOMY OCBIT/IEHHI B Maci NOMITHWI 6/IMCK NyCOYOK cntogn. MikpoXimidHa peakuis Ha HasBHICTb
KapboHaTiB HeraTvBHa. [oBepxHs Yepenka Oyna BKpUTa TOHKUM LIapoM aHroby. MNpu BignamyBaHHi
Wap aHroby iHogi BiAwapoByeTbcs. CKnag TOHKOrO Liapy MOKpuTTS (aHroby) aHanorivyHuii ao
OCHOBHOT Macu depernka. AHro6 0Oyfno HaHeceHO BXe nicns Bunany BUPOGY, NPO WO CBigYUTb
NigBuLLEHA WiMbHICTb Yepenka 3 MOBepXHi Nif WwapoM aHroby (noBepxHs 6yna BurnamkeHa, abo
3a10LLeHa) Ta HasABHICTb YiTKOI MeXi MK 4epenkoMm i 03406neHHAM. CTpyKTypa QparmeHTa
aneBpUTOBA B MOELHAHHI 3 MiKPO/TYCKYBATOH), TEKCTYPa — HEYiTKO BMpa3Ha OpieHTOBaHa.

KepamiyHa mMaca CK1afaeTbea 3 OAHOPILHOr0 MaTepiasny — anespuTucTol rnvHn (90%), B sKomy
cneuianibHi AOMILLKKM BiACYTHI. B rnuHi, fika 3a CKNafoM A0CUTb OAHOPIAHA, NPUCYTHI NYCOYKM Coam
Ta NPUPOAHA LOMilLKa rOCTPOKYTHMX YNnamKiB KBapL, No/bOBOLLNATOBOrO Martepiany aneBpuTOoBOi
thpakuii (posmipom < 3a 0,1 mm). [lomillKa NilaHoro matepiany 3 HaniBoKaTaHUX YamKiB KBapLy He
nepebinbwye 3-5%. CupoBMHa Mepes BMKOPUCTaHHAM /1 BUTOTOB/IEHHA KepaMiyHOro Bupo6Gy
3a3Hasia peTeNbHOI NiAroTOBKM 3i CTafieto BigMy4yBaHHA. BuUpi6 BUNaseHWn B OKUCHOMY peXKnMi rnpu
Temnepatypi npuénnsHo 850 C.

TpeTs rpyna npefcTaeneHa n’sTbma 3paskamu (bBinbwisdi 1 — 4, BuHukn — 1) (oTo 27).
3paskaM Liel rpynu npuTaMaHHi BUCOKi MOKa3HWKM LWiNbHOCTI Ta MiLlHOCTI. BOHU Bifpi3HAOTLCS Bif
nonepefHiX rpyn BIACYTHICTIO B CKMafi KepamiyHOro TicTa cheuianbHOI OpraHivyHoi AOMIlLKKM —
POC/IMHHWUX BONIOKOH. [N iX BUrOTOB/IEHHS BUKOPWUCTAHO MAcHy FMHY, B AKiiA ncamiToBa (hpakLis
ynamkiB Maibxe BifiCyTHS. KepamiuHa Maca peTe/ibHO NiAroToB/eHa, BiAMy4yeHa. Bunan 3gilicHeHuni,
nepeBaXkKHO, Y BiHOBHOMY pexumi npu TemnepaTypi 900-950°C. 3a TBepmiKeHHAM H. LLIeByeHKoO,
Liel nocya Mir BUKOPUCTOBYBATMCA SIK CTOMIOBUIA, a TaKoX A4 36epiraHHs BoAW Ta NPUrOTYBaHHSA 1XKi.
B MeXax rpynu 3pasky HeCyTTEBO BifPi3HAKOTLCSA HasABHICTIO GifbLLOT KiNbKOCTI NYCOUYOK CMHOASHMX
MiHepanis.
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Takum 4YMHOM, Ha OCHOBI pe3y/bTaTiB MiHepasoro-neTporpagiyHoro aHanisy Bu3HAYEHO
TEKCTYpY, CTPYKTYpY Ta MiHepa/ibHWIA cKnag 3pa3kiB KepamiyHmX BMPOG6iB, Ha OCHOBI YOr0 KepamiyHi
KOMMMEeKCKM MOAINEHO Ha Tpynu 3rifHO 0COGAMBOCTEN TEXHONOrii TX BWrOTOBMEHHSI Ta CKagy
BUXIZHOI CMPOBUHW. BUAINEHO TPU TPynun: KyXOHHY, MPOMDKHY Ta CTO/OBY. Ha3Bu € yMOBHUMM,
OCKI/IbKY, SIK BXe WLIN0CA BULLE, BUPOOY MepLuoi rpynu MO BUKOPUCTOBYBATUCA A1 36epiraHHs
NPOAYKTIB XapyyBaHHS, a TPETbOT — AK A0 CTO/Y, TaK i 418 MPUroTyBaHHA iXi.

BHacnigok BUKOPUCTaHHA 3rajaHoro MeToLy BCTaHOBMIEHO, WO Temneparypa Bunany
cTaHosuna Big 750°C go 950°C. ATmoctepa Bunany y 6inbLIOCTi BUNagKis 6yna BigHOBHOM, TO6GTO
6e3 [OCTyny KUCHIO, YOr0 He MOX/MBO [JOCATHYTW Mif 4ac BuNaly Y BOFHULLEBIN AMI.
3acTocoByBaBCs TaKOXX KOMOGIHOBaHWA peXknM BUMasy — Ha NOYaTKOBOMY eTani Bunasly atmocgepa
6yna BIAHOBHON, a HaMpWKIiHLI OKCWMAHOK, MNP0 WO CBIAYMTb 30Ha/IbHWIA KONip 4epenka B
nonepe4yHoMy po3pisi.

Omxe, kepamiyHi BUpobu KJICK 3a TeXHIKO-TEXHONOTIYHUMM BNAaCTUBOCTAMM NOAINAIOTHCA Ha
TPY TPYNU: KYXOHHY, MPOMIKHY i cT0n0BY. OCO6/MBICTIO BUPOGIB KYXOHHOI TPYNU € HasBHICTb Y
CTPYKTYpi KepaMi4yHOro TicTa rpybmux LOMILLIOK >KOPCTBU, LIAMOTY Ta OpraHiyHUX peyvyoBuH. CTiHKK
BUPOGIB rpyoi, y 3n1ami 0gHO-, ABO-, TPbOXLLAPOBI. MOBEPXHS 3arna/keHa, NPoTe HepiBHA BHACNILOK
MOPOXHWUH, fIKi YTBOPWAUCA HAa MiCLi BUrOpinoi JOMILLIKW. Y CTPYKTYpi TicTa Mocyfy MpOMIKHOT
rpynu AOMILIKY CTaHOBUTb CreuiasibHO AOZaHWI MICOK, a TaKoX HeBe/uKa KifbKiCTb LIaMoTy,
YKOPCTBU I OpraHiyHMX peqyoBuH. MoBepXxHa BUPOOIB 3arnampkeHa. Cknag rAMHAHOI Macu CTON0BOro
nocygy 6inbl OAHOMAHITHWIA i CKNAAAETLCA i3 A0OPe BigMYYEHOI FIMHW 3 NMPUPOAHOK AOMILLKOK
APi6HO3epHMCTOrO Micky. CTiIHKW MOCYAMH TOHKI, 3arnafKeHi, iHOAi 3a/10LLeHi.
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Olena LENARTOVYCH

TECHNICAL AND TECHNOLOGICAL FEATURES OF CERAMIC WARE
OF LINEAR POTTERY CULTURE

The article deals with the technical and technological features of ceramic ware of Linear

Pottery culture. The results of mineralogical and petrographic analysis of samples of pottery from
settlements Bilshivtsi And Vynnyky-Lazky, Tadani are presented.
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