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Poman N'EBKO, Muxaiine JAHUIBYEHKO,
Muxaiino KAU.{ H, Tapac IBAIIKIB

HATIPAMKM MIABULLEHHA EGEKTUBHOCTI BYPAKO3IBUPASIBHOI TEXHIKWA
HA CTARlI PO3POBKU

36UpanHs KOPEHETIIONIB LKPOBHX BypAKiB e OIHIEI0 3 HAHOINGLI pecypcozanaTHHx onepanii 8
¢inscbEoMy Tocnogapetsi. CKOpoYeHHs BUPOOHKI(TBa fykpy Y YKpaiHi 3HAUHO TOR’S3aHE 3 ANIHHAM
TeXHIUHOTO PIBHA BITYMSHAHMX MEXaHI30BAHYX KOMIVIEKCIB AN% BUPOLTYBAHHS | 3GHPAHHA KOPEHETUIONIE
IyKPOBHX Gypaxis, GyHKUIOHANH] Ta eKCIUTyATANIAHI [IOKA3HAKY AKUX HE B TTOBHk Mipi BIAIIOBI BAIOTH
CYMacHHM BHMOTAM.

Bpaxosyouu Te, W0 GypAKIBHALTEO € OMHIEK 3 MPIOPHTETHHX ranyseit CLILCHKOroCTIOIapCbROro
BUPOOHHULTRA YKpamH 0coBIHBO aKTYaNLHMM € 3abesmeyeHHA JAHOT ranysi KOMIUIEKCOM
BMCOKONPOYKTMBHIX i HaAIMHVX MALUHH, NOKASHUKN PODOTH SKHX BINOBLAANH § ar poBHMOraM Al pisHHX
YMOB | TeXHONOT 1t 30HPAHHA KOPEHEILIONIR.

Tlpu po3pobui HOBuX GypakoICHpaNbHWX MallMH AOLIIBHO KEPYBATHCEH MOKASHUKOM ITHTOMHX
PECYPCOBMTRAT, 3HIDKEHHSA AKOIO CHPUATHME 3MCHILICHHIO cobisaprocti oTpumaHoi cuposuan [1].
JHIGKeHHES TUTOMMX PECYPCOBHTPAT IPH 30HPAHHI KOPEHETLIOMIB LyKpOBHX GyPAKIB B OCHOBHOMY (108 'a3atie
1] 3MEHUICHNAM X BTDAT, MOWKOACHb i 3a6PyIHEHOCTL, HiBHLICHHS HAATHHOCTI POGOYMX OPraHiB, 3HIDKEHHI
MaTE:plaJIDMICTI(OC Ti, KOHCTPYKTHBHOI CKJIAAHOCT! BY3/IIB MalliMH-Ta €HECPrOBHTPAT HA BHKOHAHHA
TEXHONOTIYHOTO NPOLIETY. L -

Y 3aranpHOMy BUNIAAKY TTHTOMI pECypCOBHTPATH MOXCYTh 6y'm BUPaXEHI neanM woedivicrrom K,
KM BUSHAMAETBCA 38 SATCKHICTIO
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MILPCHCILIIULIIB. 3 —wMaca l\OpEﬂeﬁIiOuln Ha LyRpOBOMY 3anoiii nepen iX nuyupLMl\.urO i .- ety DT OBT PATH,
HA BENOITYRAHHT TV DORWY ﬁvnqkm nnix 'zﬁunal-mﬂ R’ =~ NECYNCORVTNATH MoR’ 93aH1 2 BHTOTOBISHHAM
Ta EKCIUTYaTALUERD 6ypnm36upanmo; MaITHHK, K - mﬂcipymsﬂa ciAaaHIcTh; H— koedillieRT roToBHOCT
TexHiku;, M — matepianoMicTkicTs; € (E ) — eHEProBUTPATA HA BUKOHAHHA TeXHOAO THHOTO NPOLECY;
C(E ) - eneproBdTpaTH HA TPAHCNIOPTYRAHHA T2 OYHIICHHA KOpEHEMIOAiB nepel iX nepepodroio; B, -
TIOBHN BpoXKail y 1oiti; T — BTpaTH KOPEHEIIOAIB, XK 3ANAWKAUCE Y roi; JT — BTpaTy KOpeHETORIB Bul
NOLUKODECHE,

TaKHM YMHOM, THIKEHHS NATOMMX PECYPCOBMTPAT NPH MeXaHi3oBaHOMy 36upanki Gypskis Gyne
gocArHyTe 3a 3meHierns rrpar (J(T) i nowkomxens (Uil) KOPEHEIUIOMIB, 3aTPaT Ha BUTOTOBACHHS
Sypako3Gupansix Mawks (JIM; JK), encprosuTpar Ha BHKOHAHHA TEXHONOTIMHO® NPOLECY {(JE)Ta
NONATKOBE OUMILEHHA kopeHemnodis (JIE ), NiBUILEHHAM HaaHOCTI pobouux opraxis (IH).

[ AHIT EHHA RTDAT KOPEREMTON A Y DEpN! Y 48PTY OB’ A36H0 3MPasMNTkHIM BUOOPROM THY KON 318K HO
BiN YM OB poGQDM Mal My .0 CHOBHVRM TMIIEMM KON B € Jiess i Hi, Bomosl, MCKoR] (poTauiHI) Ta piBpay ¥ L

X SpaKTED BUKOHAHHS TEXHOIOTTMHOTO NPOLECY JIeM Il HUMM KOTLEHaMM NOJATae y NnigpizanHiw apy
THYHTY 5 KOpEHenIofamy JIES0M FvHa 1nepay I eHHiHoTS B pycrnironada. i en iy nixcnadizsin e nim
KYTOM aTags! i IpaHnyHol PoGoMos o Bieaxicmo ne 1.8 M/ npM pehoTina Nerxkux IoyHTax otulaMyi Tk
MEHW v KUTbKISTE KOpeH 1B y NopiBHAHH L3 BUIKoBMMIM O DHAK pU 108 EHH1NOCTYHANEROLN BMAKOCTL
ML MHM 2D UMb YO ThCA BTRATH ¥ RUTHANT10OMaM Al My ROpeH iR, W O 3ANMll &0 TbCA HA ROBEPXH irpyHTY.

L Povan Tepre, Minxalo flanintedmsey,
Munadzo Kacian, Tapac fsamyin 2002,
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Poman Mesko, Muxainno Janwnbuenxo, Muxanno Kaciau, Tapac IBawkis
Hanpsaiiku iiidsiiierns ehermueHoom. .

HaflyHIBEPCAIbHILIMMH BBIDKAIOTBCS AHCKOBI KOTaYl, (O RAAIAHO BUKOHYEOTD TEXHONOT HHHHA Npote:
¥ WHPOKUX FPYHTORO-K/TIMATHYHHX YMOBEX. Y NOPIBHAHHI 3 NEMIIIHMMH Ta BWAKOBHMH BOiH
XAPAKTEPH3YIOTECS KPALMMY [TOAPIOHIOBANLHUMHA BRACTHROCTRMU, A00pEe OUULUWYIOTH KOPEHEMIO!,
MeEHILS 3a0HBAOTHEs Tipi poGOTI HA ALTAHKAX 3 MIABHIUCHOK 3a0PYAHEHICTIO | MOXKYTh TIPALIOBATH )
PODOHHME ISBHAKOCTAMU OO 2,6 M/C.

Opanak QIMCKOBI Konadi MaKTh PA] HENOMIKIB: CepeA ICHYIOUNX THITB podoumX OpraHiB BOHH € HaibiTbL
€HEDTOMICTKMMH, HA RAKKHX TDYHTAX [1OTAH0 3aTHOMIOTsCH, 00pHBAIOTL XBOCTH KOPEHiB. Maiou
uuv..imuy BEIIHYHHY PO3XHITY IWCKiB, KOTiati NOEHKOAYIOTE BEHKI nupem, a}l[.‘ﬁiqu BYpasiansib. Towv
ROHHA TTOTI'IBﬁ\r'TﬂTh nBWﬂK‘)HﬂHHH RITICTAHI MW THCKAMM BINMORBITHO 10 HCHMIUIB KODEH']B | DOCHTR TOYHOM
BOZAIHHS IO PAAKaX. Konaui 3 OOHHM TIPHBITHUM JHCKOM 3a0€3MeuyIoTh MeHLIE 320 pyIHEHHS KOPEHEIL0s
i MOWYTE NPALIEOBATH ¥ BAKSHX YMOBAX, HDK KONAYI 3 NACHBHUMH JHcRav:. ORHAK CRIanHa OpiFsTaL
JMCKIB CTOCOBHO PAOKIB KOPSHEILIONIB NipH3B&Ad 40 YCKNAAAHCHHA &iie

B
NPHCTPOIY, YACTHE BY2] IR MMAROITY AKTURMIY konaui cTAU0RATE 40 45% min

MEHTI
T2 onToeBot MK Big RPHCTPOIO & LIIOMY.

KOHCprKTHBHa PIHOMAHITHICTE OUMCHMKIB KOPEHEMOAIB € He HANITO BEJHKOIO i B OCHOBHOWY
POSPISHAIOTD LIHEKOBI, pCrTClp'm T4 KyJaSnobi OHCHHKH,

Baj@1WBOKO NepeBaroio THEKOBHX OYHCHHKIE € BiIHOCHA NPOCTOTA KOHCTPYKII T, CYMILIIEHHS B OTHOMY
poﬁoqomv opraui (PyHKLiii OUMINEHHA 1 TPAHCIOPTYRAHHY, 3300BLIBHA AKICTh CENapaLii KOPEHEeouis el
TpYHTY i pOCRHAHKX SATHGRIS. Uhiox npu poSori SyPaxoIGHpannio] MALUHIN UG BOACTER rppiw
{ponoricTs Ginnume 24%) BiHeKY 1ATHAMIOTL IPYHTOM, 10 NPH3BOAMTE 0 IMEHIICHHS CTYTIEHS QUHIEHH
KOpeHennonis.

Poropsi cenapyioui npucTpoi NOUWINEHO 38CTOCOBYBATH 1ps poGorTi mpéﬂesﬁnpaﬂbﬂux MalH K
oyrnungey | mignanyy reverray, KouoTpyKTHEHOIO OCOONMBICTIO TRKHMX CONAPATOPIR £ POTTAINVEAHAS N1
xyrom 8 — 12° 10 ropu3oHTY DOTODIB. HA SAKKX PIBHOMIPHO [0 KOTY SKODCTKO 2aKpirUieHi paniaasui npyik
3 MeTO10 MiZBHINEHHA TPAHCTIOPTYIONMX BNACTHBOCTEH HA pafiafbHHX NPYTKAX 3 MEBHHM KPOKM
3aKPITUTICIOTE AKTHRIZYIONT FIPYTKH.

Benuxa KinpKicTe CTBOPEHUX KOKCTPYKUiH poloumx opraHie, BY3AiB i KOMOCHOBUK cxei
KOpeHe30HpanbHEX MaLIHH NOTpebye AHbepeRLIHORAHOFO NIAXOAY 1PH BUOOPI, PO3PAXYHKY, MPOSKTYBAHH
OOCNIDKeHHI Ta BIPOBAJAKEHRI HOBUX po3pofok y BHpoOHHUTBO. ToMy KiacH(KOBaHMIT NN )
ypaxyBaHHAM ocoOnHMBOCTEH poOOUXX OpraHiB, cXeM iX KOMIIOHOBOK I criocobip dyHKIIOHyBaHH
3a0CRMEYMTE MONUTHBICTS IPOREACHHA 3HANI3Y | CHHTE3Y HEOOXIIHOI KOHCTPYKTUBHO-TEXHOIOTTIHOI CXenH
OypakozGUpaRLHOT MAIIMHMK [UTH KOHKPETHHX YMOB €KCILYATALLij,

3MEHILeHHS eHEProBUTPAT HA BUKOHAHHA TEXHONOTIUHOIC NMPOLECY BHKOMYBAHHA T4 OYHLIEHH!
KOPEHETUIOMB B IIEPILTY YEPTY MMOBHHHO 3a0e3MedyBaTHCh Y3MODKEHICTIO KIHEMATHYHHX | KOHCTPYKTHBHR
napamMeTpis poboynx opraHie, a TAKOK BUOOPOM OUITHMANBHHX PeXHUMIB poboTH.

AHani3 BioMux THniB 6y paxko36HpanEHOl TexHikH 3aXiAHOBponeHCEKIX KpaiH TOKazag, wo dipmasi-
BUPOOHHKAMH NPONOHYIOTLCSA MAMIMHK PI3HONO THNAXKY, NOYHHAIOWH Bifl OAHOPAIHMX NPHYHIEA ]
3aKIHYYIOMH NOTY)KHUMH LIECTHPAIHHMU CaMOXiaHUMKA OYHKEPHUMH KoMOaiftHaMK, 415 PI3HHX TeXHON 0T
YOHpaHHA IyKposmx Sy paKiB Ta TUTOLI, HA AKMX BOHH BAPOIYEOThCA. Jlaui MaunHuy MOAKY Th 33/0BOJIbHUTH
BHMOTH CNIOKHBAYIE 3 ypaxyBaHHsM rpyumm-mmamqﬂux YMOB, PO3MIPIB MNOIN MOCIBIB | IPHRHATE
TEXHONOrii 20UpaHHg KOpeHeNNOiR. :

B ocTanhiil yac y €Bponi BeASTLCSA NPHCKOPEHHH POIBUTOK KOHCTPYKLIH cCaMOXiAHHX Oypako30Hpatbii
MAIIHH Y HAAPAMKY [iIBHIEHHA TIOTYXHOCTI ARHIYHIB B 260 — 360 1o 420 ~ 490 k.c. Haamotykm
Oypakokombaiiy 3 MicTkicTio GyEkepa 25 — 40 M’ KOMIUIEKTYIOTE arpohiiEHAMM IHHAMYU To
PO330CEPEUKYIOTL IX pO3MIlleHHS, mob 3abe3ne4nTH PiBHOMIPHE YWIALHEHRA rpyuty. Thiow
KOHCTPYKLIHHO-ROMIIOHOBOYHI CXeMi — «kaGina — SyHrep — Nuryty Si «xaliHa — Aswryn — Symssp
BHOMPAIOTHCSH 33 YMOBY CIIPOLIEHHA NPHBOAY, PIBHOMIPHOTO PO3NOAINEHHA MacH Ha XOJOBY CHCTEW
Towio. ®ipmoto «Knaiine» (Himeudnsa) cTeopeHo nepmmnii THIO-poaMipHui pag komOaitnie: 8P-10, 8P
30, 8P-40 3 mictkicTio Gynxepa Bia 15 g0 40 M* [2].

ToTyxHi 36upasibHi komMBaiHK cTBRopumi Takox ipMH «Dpankion, «Mopo», «MoTpox» (Ppanuis,
«bapiresni» (Itamia), «Cinnec» (Benwris), «Lltonby (HiMeddnHa), « Tim» (Jlanin) va inwi. HadnotyxkHitsi
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KOMOARH (49U K. ¢.), anc 3 MEHLTAM Dyuxepom {26 v°) 3anponoHysana dipMa «Mopon, moaeis 2001 p.
Ta 9-paannii komGaiiv («Cynipa 9. 12», 380 k. ¢.).

TIpWiHEHORO 3POCTAKHOTO B € BPONI MIOMHTY Ha BICOKONPOIYKTHBHI OyHKkepHi OypakoztupanbHi koMOauy
€ NofaIbLLIA CIeUliaimizailis rOCTOAPCTR 1 KORIIEHTPALIIA NePePOOHOT IPOMKBCIOBOCTI Ta IX TEXHOIOTYHI i
CKOHOMIMHI TIepeRary (TILABHUIEHHA 4KOCTI, 3MEHINSHHA NOTPedH B TEXHOMOTIYHOMY TPaHCHOPTL).
Hespaxkaroun Ha sucoky BapricTs (350 — 450 tuc. JIM), nps MiXrocnoJapcskoMy BHKOPHCTAaHHI
TORAPMCTRAMU lenMenia | ainnoainuomy 2asanTakendi (300 — S00 ra) caMoxini noTyskHi KomBaiing
JBFOTH 3MOTY 3HAHHO CKOPUITMIH CIPUKK | 4 SMEHLLTIA BT PATH (1PU 30HPaiA| B CRIAIHHX TIOTOHHHX YMOBAX.
CoGiranTicTh 20RNAHHE CAMOXITHWME MATHWRAME THWKVeTHhes Ha 20 — 30%, nonirusHo 2 NDUYINHUML Uy
Haaicnnmn ]'(()M]'IJ'ICKC&MH

JI0 CYTTEBOTO SHHAKEHHA d)lsn-mm 0 3a0PYIHEHHA (31;1 16 - ]6% oo 5 — 6%) CITPHYMHMIIO, ¥ CBOW HEPLY,
ansiay vopnermiy epranisaui'f 36131’\-;.1“.:0 oﬁpnlr‘uqun 1 I'IP'I’\E“{\".IV]{ CHpDENNT, Su3 INona? fiaLme F:.':L HOTLC

i h b A,

na npomikuoMy 30epiratii 2i6patioro BPCIKAC Y BEJMKHX KATATARX U nonax depmepis §ins gopin
E¢extupHICTS NpAMOTO 3anporpaMOBaHOTO LEHTPAli30BAHOTO BHBEICHHA OypaKiB CrieuianizoBaHHMHK
TPAHCTIOPTHAMM OprafisalitvHi b MEREX PETIOHY 3 HABAHTANSHHAM | AOCHHIIEHHHM BHCOKOUPUILYKTUBHUMA
{10 200 t/ron.) NOTYKHUMH HABaHTAXKyBa4aMu-OUUCHMKAMM 3a0ezreuye 3HIKEHHS (izHuHOro
1a0pyAHEHHS TPAKTUUHO BAROE, 10 AOBEASHO NPAKTUKO {31,
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IPATDIOI TEKHINA £
apamerpis, poznolia
i CBp]HHHH BHITYCK HpOCTHX 38 KDHCTP}'KII]EIO Ta Ha,T!lHHHX B elccrmya’rauu Hanmnpi-mmunx T4 Tpr‘IlI'lHHX

1-, 2-, 31 4-pannvix xopeHe30HUpaNBHUX MALIUE AN OPEHAHUX | (epMEPChKUX TOCTIONAPCTE, & TAKOK
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TOTYARINN CRMOXINIIAY KOMBRRIND, Y1 R RN U T & CHOTLRYATSInI NOXAHME AKX SiAN0BIRRIH O

CRITORMM CTAHTANTAM.
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