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HYDROLYSIS OF MILK PROTEINS BY PROTEASES OF LACTIC ACID BACTERIA STRAINS
AND THEIR HYPOALLERGENIC PROPERTIES

Mycmadgpaeea P.C.,
Aobdynnaeea H.D.
Baxunckuii I'ocyoapcmeennuiii Ynueepcumem, cmapuiuti 1abopanm, 0oyerm

T'UPOJIN3 MOJIOYHBIX BEJIKOB IPOTEA3ZAMHU IITAMMOB MOJIOYHOKHUCJIBIX
BAKTEPUI U UX THIIOAJIJIEPTEHHBIE CBOMCTBA

Abstract. The aim of this work was to optimize the hydrolysis of milk proteins by various proteases of lactic
acid bacteria (LAB) and enzymatic hydrolysis of milk proteins for the manifestation of their hypoallergenic prop-
erties. The amount of partial hydrolysates of whey proteins obtained using pepsin in a-LA is 100%, and using
papain in B-LQ is 61.8 + 4.8%; a-LA-100%. When using thermolysin, trypsin and alcalase in B-LQ and a-LA-
100%, respectively. In neutral and alkaline media, papain, trypsin, alcalase, and thermolysin efficiently cleaved [3-
LQ, and under optimized conditions, these enzymes cleaved a-LA. Casein is considered the main source of protein
for the production of hypoallergenic protein hydrolysates. Casein hydrolysis was carried out in 2 stages: protease
hydrolysis with LAB strains and pepsin hydrolysis. As a result, during the fermentation of milk proteins, some
LAB produce biologically active peptides that are relevant in the development and organoleptic, hypoallergenic
properties of fermented milk products.

AnHortanus. Llenbio 1aHHOM paboThl ObUIA ONTUMHU3AIMS THIPOJIU3a OCIKOB MOJIOKA Pa3IMYHBIMHU TPOTE-
azaMu MOJIOUHOKHCIBIX Oaktepuii (MKDB) u ¢pepmMeHTaTHBHBIIN THAPOIHA3 OSITKOB MOJIOKA JJISI TPOSBICHUS MX TH-
MOAJIICPTCHHBIX CBOMCTB. KOMMUECTBO YaCTHYHBIX THIPOJIN3aTOB CHIBOPOTOYHBIX OSIIKOB ITOYIECHHBIX C TIPHMe-
HeHueM nerncuHa B o-LA 100%, a ¢ npumenennem namansa B 3-LQ 61,8+4,8%; o- LA-100%. [Ipn npumeHeHun
TEPMOJIM3WH, TPUIICHH 1 ankanassl B B-LQ u a- LA-100%, cooTBeTcTBeHHO. B HEHTpaIbHBIX 1 MIETIOYHBIX Cpeax
MaravH, TPUIICHH, aJKajia3a U TepMoiu3uH 3¢ dextrBHO pacierusut B-LQ, a B oNTUMH3UPOBAHHBIX YCIOBUAX 3TH
(hepmenTs! pacmerusui o- LA. KazenH cuntaeTcss OCHOBHBIM MICTOYHIKOM OeJKa IS MOTyYSHUS THIOAIICPTeH-
HBIX OEJIKOBBIX TUAPOJIN3ATOB. FI/IJIPOHI/IS Ka3€UHOB MPOBOANJICA B 2 Jramax: TUAPOJIM3 IpoT€azaMu I TaMMaMHu
MKGB u ruznponus nerncuHoM. B pesynbraTe npu pepMeHTaIINH MOIOYHBIX 6e11K0B HekoTopsIMU MKDB 06pazyroTcs
OHMOJIOTHYECKN aKTUBHEIE NENTHUAbI, KOTOPBIC ABJIAIOTCA aKTyaJIbHBIMU IIPU pa3pa60TKe 1 OPraHoJICTITUYICCKUMU,
TUTIOAJITICPTCHHBIMU CBOMCTBaMH (bepMeHTI/IpOBaHHI)IX MOJIOYHBIX MMPOJAYKTOB.

Keywords: lactic acid bacteria, milk protein hydrolysis, proteases of LAB, protein hydrolysis optimization,
hypoallergenic milk proteins

Knrouesvie cnosa: monounoxucivie bakmepuu, 2u0poau3 MorouHwix beikos, npomeaszvl MKE, onmumusayus
2uoponu3a OeIKos8, 2UNOaLIePSeHHOCHb MOIOYHBIX OEIKO8

[NomHOIIEHHAsT THIa JOJDKHA COJEPKATh OCNKH,
JKUPBI, YTICBO I, BATAMHUHBI ¥ JOJDKHA OBITH pa3HO00-
pazHoit. XKupsl U yriaeBojpl CUUTAIOTCS UCTOYHUKAMU
SHEPTUH U B ONPEICIICHHBIX MpeIeiax OHU B3aMMO3a-
MeHseMbl. VIX MOXXHO 3aMEHHTH OelKaMH, HO OenKH
HUYEM 3aMEHUTH HENb3a.

Benxu BXozsIie B COCTaB MOJIOKA IO CTPOSHHIO,
(DUBUKO-XMMUYECKIM CBOHCTBAM M OHOJOTHYECKUM
(yHKIMAM pa3HOOOpa3HBI U B MOJIOKE B CPE/IHEM CO-
nepxutest okono 3,2% 6Genka. Kpome Oenka B MoJioke
COJICPIKUTCS Q30THCTBIE COEIMHEHMsI HEOEIKOBOTO Xa-
pakTepa: CBOOOJIHBIC AMHHOKHUCIIOTHI, TEITH/IBI, MOYE-
BHHa, aMMHaK, ModeBas kuciora [1, ¢. 384]. Mccneno-
BaTeJN UCIIONB3YS COBPEMEHHBIE CTTIOCOOBI pa3IeIeH s
W BBIJICJICHUS] OEIKOB YCTaHOBHIIM, YTO B COCTaB MO-
JIOKa BXOJIUT TpHW Tpymmsl O6enxoB. Ilepast ocHOBHas
TpyIma 3Ta Ka3euH, coaepKammii 4 hpakiuu: oSy, oSy,
B 1 K ka3enH u ux GparMeHThl. Bropas rpyrmma cocTouT
13 CBIBOPOTOYHBIX OEIKOB P-JIAKTOTIIOOYJIMH U O-JIaK-
TOaNb0yMHHA, IMMYHOTJIOOYJIMHOB U QJIbOYMHUHOB ChI-
BopoTku kpoBu [18, c. 105-112]. Kpome Toro, B 3Ty

TPYIILY BXOAWT JAKTO(EPPHH M TaK Ha3bIBaeMbIe MHU-
HOpHBIe Oenku. TpeThs rpymnma 3Tta OenKku 000JI0YeK
KHUPOBBIX mapukoB. OHM cocTaBiAOT Beero | % Bcex
6enxoB Moiyoka. V3yueHne BTOPHYHOW M TPETUYIHOM
CTPYKTYp O€JIKOB MOJIOKA 1TOKa3aJi0 4TO, Ka3euH B OT-
JUYUU OT OOBIYHBIX TJIOOYJISIPHBIX OEJIKOB IOYTH HE
COJIEP)KUT O-CTIHpaJIeH, a 0-TaKToOATbOyMHHA, a B-Jak-
TOTJIOOYIINH CONEPKUT OOJbIlee KOJIMYECTBO CIIHpA-
JIM30BaHHBIX y4acTKOB. CTpYKTypa Ka3enHa obecredn-
BaeT XOPOIUYI0 PacIIeIUIIeMOCTh Ka3eHa MPOTEOH-
THYECKMMH (epMeHTaMH TIpH IepeBapuBaHUU B
HaTHBHOM COCTOSIHUHM 0€3 IpeJBapUTeNIbHOMN JeHaTy-
pauuu [7, ¢.217-246; 12, ¢. 587-592; 13, c. 3472-3478].

IIpoyKTBI C HU3KUM aJJIEPT€HHBIM OTEHLIUAIOM
M BBICOKOM ITUTATEJILHON IEHHOCTHIO MOKHO IMOJTYYHUTH
npu (HEepMEHTATUBHOM THAPONIN3E OEIKOBOIO KOMIIO-
HeHTa MoJioka [3, ¢. 35; 10, c. 331-334]. Ilpu nmoTpes-
JICHUH TUAPOJIN30BAHHBIX OENKOB JOCTHTAETCs II0JI0-
JKUTENBHBIN (r3nonorudeckuii 3pdext. IToT 3 dexT
10 CPAaBHEHHIO C HATMBHBIMH OCJIKAMU M aMUHOKHUCIIO-
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TaMH JOCTUraeTcs 3a CHeT JYYIlero yCBOSHHs KOpOT-
KOILIETIOYEYHBIX METNTHI0B B KUIIEYHOM TpakTe [2, €
263-272; 10, c. 331-344].

Jns numeBodt u papManeBTHIECKON MTPOMBIIII-
JICHHOCTH TIOJydEHHE TMIIOTCH3WBHBIX, aHTHMUKPOO-
HBIX, IMMYHOCTHMYJIHPYIOMNX, aHTU(QYHTaIBbHBIX U C
IpyruMu dPPeKTaMu OHOTOTHIESCKH aKTHBHBIX I TH-
JIOB, TPEICTaBIIACT 0coObId uHTepec [16, c¢. 3101-
3106]. IIpoTeonu3 siBIAETCS BAXKHBIM OMOXUMHUCCKUM
MPOLIECCOM IIPH MOJTYYEHHN PA3IHYHBIX (PepMEHTHPO-
BaHHBIX TPOAYKTOB. IlpoTeonuTHyeckas cucrema,
yuyacTByIOIIass B paclaje Ka3ewHa, oOecredrBaeT
KJIETKM HE3aMEHMMBIMH aMHUHOKHCIIOTAMU BO BpEMs
pPOCTa B MOJIOKE M TaKK€ MMEET NMPOMBIIUICHHOE 3Ha-
YEHHUE 3a CUET Pa3BUTHE OPTaHOJECNITHUECKUX CBOMCTB
B (PepMEHTHPOBAHHBIX MOJOYHBIX MpOAayKTax [12, c.
587-592]. Tlporeonmuthudeckas CHUCTEMa COCTOUT W3
BHEKJICTOYHOH CEpHH-TIPOTEHHA3bl M TPAHCIIOPTHBIX
cHucTeM, CrielM(UIHBIX IS TU-TPUIICTITHIOB ¥ OJIUIO-
HEeNnTUI0B. Moienb IPOTEOTUTHYECKOTO ITyTH COCTOUT
u3: -(l) mpoTenHa3bl UMEIONIYIO MIHPOKYIO Crienu(puy-
HOCTb M CIIOCOOHOCTH BBICBOOOXKAAThH OOJIBIIOE KOJIH-
Y4eCTBO Pa3IUYHBIX onuronentuaos, -(I1) Tpancnopra
OJIMT'ONENITH/IOB SIBIISIOIIMXCSI OCHOBHBIM ITyTE€M IO-
crymienus azora B kietky; -(111) Bcex mentunmas pac-
TIOJIO’KCHHBIX BHYTPUKIIETOUHO. [[jIs MosTHOTO pacnanga
HaKOIUICHHBIX MENTHIOB TpeOyeTcs IeiicTBHE Bcex
nmentuaas [14, c. 105-110; 15, c. 187-221; 17, c. 109-
115]. NU3yyenne (Hhnu3nonoro-OHOXUMUIECKUX H TIPO-
MBIIIIEHHO EHHBIX CBOWCTB MOJIOYHOKHCIBIX OakTe-
puii B vactHoctu Lb.helveticus A7, Lb.paracasei A582,
E. faecalis AN1, E. faecalis A121 u ap. siBisieTcst akTy-
aJbHBIM HAIIPaBJICHUEM MCCIEAOBAaHUN IPUKIIAJIHON
OMOTEXHOJIOTHH, YTO CBSI3aHO C IIUPOKUM IPHMEHE-
HHEM MHKPOOPTaHHW3MOB B Pa3lWYHBIX OTPACIAX MO-
JIOYHOH TPOMBIIIJIEHHOCTH, B YaCTHOCTH CBHIPOJICIIUH,
IIpU U3rOTOBJIEHUM MOTYPTOB M 3aKBacok [22, c. 969-
973]. Kak u3BecTHO OaKTEepHH HYKJAIOTCS B 9K30TCH-
HOM HCTOYHMKE IENTHA0B M aMHHOKHCIIOT, KOTOPBIE
00pa3yroTcst U3 OCHOBHOTO Oellka MOJIOKa - ITyTeM TH/I-
pomm3a kaszenHa. KasenH pacmeriisiercs OakTepHaib-
HOM IpOTea30M, KOTOpasl CBsI3aHA C KJIETOYHOM CTEH-
koi. OOpa3oBaBIINECs OJUTOMENTH/IBI MOTIOMIAIOTCS
MOCPE/ICTBOM CIEIM(UUECKOTO TENTUIHOIO TpaHC-
[opTa ¥ B JAJbHEHIIEM IOJ ACUCTBUEM pa3iIMUYHBIX

BHYTPUKJIETOYHBIX MENTHJA3 PacUICIUIIOTCS Ha KO-
POTKOILIETIOUECYHBIE MENTHABI M aMHHOKHCIOTHI [13, c.
3472-3478; 20, ¢ 1395-1410; 21, c. 139-155]. ITpu dep-
MeHTanuu kazemHa HekoTopsiMH MKDB o0pasyrorcs
OMOTOTMYECKH aKTHBHBIC MENTHIBI. JTH IENTHIbI SB-
JSIFOTCSL aKTyaJdbHBIMH TIPH pa3pabOTKe MPOAYKTOB
¢yHKUIMOHAIBHOHN HampaBieHHocTH (Tabmmmal). Tak
TIENTUIHBII 1 aMUHOKUCIIOTHBIA TPO(UIIb THAPOIIN30-
BaHHOT'O OEJIKa MOJIOKA OIIpeAesIeT OMOJOrHYECKU aK-
THBHBIC, OpPraHOJENTHYECKHE M TUINOAIEPTreHHBIC
CBOMCTBa ()ePMEHTHPOBAHHBIX MPOIYKTOB [6, c. 207-
228; 19, c. 16-20].
Marepuajbl 1 MeTOABI

Onmumusayusa zudponu3a 6ea1Kk08 MOI0Ka pas-
AUYHBIMU npomeazamu. PacuiereHne 6eIKoB-auep-
TEHOB OCYIIECTBIIIOT C HCIOJNB30BAHUEM IIHPOKOTO
CIIEKTpa mpoTeas — (hepMEHTOB Kiacca ruapoias. I 'un-
POJIa3bl KaTATU3UPYIOT THAPOIUTHIECKUI pa3phIB ITETI-
THIHBIX cBsizeil. Cpeiv HUX M3BECTHBI (PePMEHTHI MHK-
poOHOro -ankanasa, HeWTpasa, TEPMOJIM3UH, >KHUBOT-
HOTO  -TIEIICUH,  TPUICHUH,  XUMOTPUICHH U
PacTUTENHFHOTO NPOUCXOXKICHHS -IAllauH, OpOMENauH,
¢urumH [5, ¢. 159-203]. YV 3THX (EepMEHTOB pa3InIHbIC
MEXaHM3Mbl KaTaJIMTUYECKOro neucTBus. M3ydeHue
0cOOCHHOCTEH rHApoN3a OENKOB MOJIOKa creruduie-
CKHMH TIIPOTEa3aMH, a TAKXKE IIPH COBMECTHOM HX BO3-
JECHCTBUM HANpaBICHO HA YCTAHOBJICHHE ONTHMAJb-
HBIX [TapaMeTPOB. DTHMH TapaMeTpaMu SIBISIOTCS T10-
Jy4eHHs YacTUYHOTO THAPOJIM3aTa C 3aJaHHBIM
TIETITUIHBIM COCTABOM, a TAKXKE MIMMYHOXHMHYECKHMHU
CBOMCTBaMHM KaK KOMIIOHEHTA MPOJIYKTOB CIIEIHaIN3H-
poBanHoro nuranus [4, c. 209-223; 11, c. 4772-4778].
Benku KOpoBBETO MOJIOKA MPEICTABISAIOT COOOM mep-
BBI MCTOYHUK aHTHICHOB, BCTPEUAIONIMXCS B 0OJIb-
IIMX KOJIMYECTBax B MiajeHuecTBe. Cpeau 9TUX aHTH-
reHoB B-makrorno0OynuH (B-LG), o-maktans0ymMuH (o-
LA) 1 ka3euHsI ABISIOTCS OCHOBHBIMH aJulepreHaMy B
KopoBbeM Moloke [12, ¢. 587-592].

CorylacHO HCCIIEIOBaHUSIM 110  ONTHMH3ALUH
YCIIOBHI THIPOJIN3a OCHOBHBIX CBIBOPOTOYHBIX OEIIKOB
CEpHHOBBIMHU (@JIKanaza M TPUIICHH), acHapardHOBOM
(TeTncuH) ¥ MUCTEHMHOBOMW (IIalaWH) MpoTea3aMu, Me-
TAJUIONPOTEa3aMHt (TEPMOJIN3UH) KOMIUIEKCHBIMU (ep-
MEHTHBIMHU TIperapaTaMy MpeACTaBlieHa CPaBHUTEINb-
Hasl XapaKTePUCTHKa COOTBETCTBYIOIIMX YaCTHYHBIX
TUApONIN3aToB (Tabmmna 1).

Tab: 1

Kosim4ecTBO YaCTHYHBIX THAPOIHU3ATOB CHIBOPOTOYHBIX 0€JIKOB MOJTY4YEeHHBIX ¢ IPUMEHEHUEM Pa3Jind-
HBIX IIpOTea3

DepMeHT IS TOTyYCHUST YacTHY- KonmdecTBo pacciieruieHHbIX OSITKOB B THAponIn3arte, %
HOTO THPOJIN3aTa B-nr o-Ja
Ilencun 0 100
Ilananua 61,8+4,8 29,8+4,2
Tepmonuzux 100 100
Tpuncun 100 98
Arkanaza 100 100

Depmenmamugnvlit 2udpoau3 0enKoe Mon0Ka
KaK nymo ux ZUnoannepzeHHoCmu

IMon neWicTBUEM pa3IMYHBIX TEXHOJIOTHYECKUX
MPUEMOB MOXET ObITh CHIIKEHA aJUIEPreHHOCTh MO-
JIOYHBIX MPOIYKTOB. J[JIsl MOJICKYJISIPHOTO U3MEHEHUS

AIUICPTeHHOT0 MOTEHIMa a OeNKOB, pa3pymiaercs 00-
JIACTh aHTUTCHHBIX SIHUTOMNOB WA (HOPMUPYIOTCS HO-
BbIe. B pe3ynbTare neHarypaimu ayuiepreHa oosierda-
€TCs JIOCTYII K paHee CKPBITHIM 3mHTonam [5, c. 159-

203].
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OmuH u3 myTell CHMW)KEHHS aJuIepreHHOCTH MO-
JIOYHBIX MPOJYKTOB- 3TO ()ePMEHTATHBHBIN THIPOIIU3.

MexaHu3M (EepMEHTATUBHOTO KaTajll3a COCTOHUT
W3 TpeX IOCIIeIOBATeIbHBIX peakiuii. Bo mepBrIx 00-
pasyercs koMmIuiekc Muxasnrca u3 Oenka (cyOcTpara)
u (epmenTa. Bropas peakums 3To pa3phIB MENTHIHOMN
CBSI3U ¥ BBICBOOOXKIEHUS 0HOTO enTraa. Ha mocnen-
HeW CTaJiny OCTABIIMICS MENTUJ OTHENsAeTCs OT (ep-
MEHTa I0cje HYKICO(pHIbHOW aTaku, KOTOPYIO OCy-
IIECTBISIET MOJIEKYJ1a BOIbI [5, ¢.159-203].

KazenH cyuTaroT OCHOBHBIM HCTOYHHKOM OeiKa
JUISL TIOJIyYEHHS THUIOAJUICPTeHHBIX OETKOBBIX T'MIpO-
nu3atoB. Ilpu mpoTteonuse ka3eMHa OCHOBHBIM HEJO-
CTaTKOM SIBJIICTCS] HENPUATHBIN BKYC M 3amax. st u3-
TOTOBJICHUS THUIOAJUIEPTCHHBIX MOJIOUHBIX CMecei
TaKOKe MCIIONIB3YIOT TUIPOIN3AaThl CHIBOPOTOYHBIX O€r-
KoB. [Ipy BBEeIeHHHN B COCTaB MOJIOYHBIX CMeCeii CHIBO-
POTOYHBIX OEIIKOB HEOOXOAMMO YMEHBIIUTh COEPKa-
HHE apOMAaTHYECKUX aMHHOKHUCIIOT [8, ¢. 254-258].

[IpoTeonus Ka3eMHOB NMPOBOAWIM MO METOIHKE,
omucanHoit Mouecoucou u coast. [15, c. 187-221].
I'maponu3aT ka3eHMHOB IITaMMOM, a TaKXKe HAaTHBHBIN

cyOcTpat, noJBeprayiv AanbHeHeMy THApOIu3y Tell-
CUHOM. ['Maposn3 nencuHoM NpoBOAWIMN B TE€UEHUH 1
gaca ipu pH 2.0 u remneparype 37 °C.

Pe3yabTaTsl H HX 00cy:KaeHHE

[MamawH, TpumncHH, ajKanasa, TepMOIH3HH 3P dek-
THUBHO PACIIEIUISAET -TaKTOTIOOYINH B HEWTPaIbHBIX
1 MIETOYHBIX CPeax. B onTHMU3NPOBAaHHBIX yCIOBHAX
9TH (EPMEHTHI PACIICIUISIOT (-TAKTOATbOYMHUH.

[Tpu ruaponu3e B-nakTorao0yJIMHa U (-1aKToaNb-
OyMHHa TEPMOJIM3UHOM MPEATIOJIUTEIbHBIM SIBIISIETCS
pH 8. TIpu 70°C 6bina moKazaHa MakCHMaJIbHAs CTe-
TIeHb MpoTeou3a. bbia nokasana Beicokast 9 (GeKTHB-
HOCTh THJIPOJIN3a CHIBOPOTOYHBIX OEJIKOB IPH HCIIONb-
30BaHUY TPUIICHHA U ayIKanasbl. Jyis momydeHus Oemn-
KOBOTO KOMIIOHEHTa C HH3KHM  aHTHUTCHHBIM
MIOTCHIINAJIOM SIBIIAETCS BBIOOp TakMX (PEPMEHTOB Kak
TEPMOJIM3MH, TPUIICUH W ankanasza [3, c¢.35-39; 4, c.
209-233].

I'uaponu3 xa3eWHOB MPOBOIWICSA B JBa JTama:
THIPOJIM3 MpPOTea3aMu INTaMMaMHU MOJOYHOKHCIIBIX
OakTepuii M TUAPONIH3 MerncuHoM. [Ipoduns mpoTeo-
JU3a Ha 3Tamax THIpoNIM3a MpoTea3aMH ITaMMa Mo-
JIOYHOKHCIIBIX OaKTepuil U THIPOJIH3a IETICHHOM OBLIO
mokaszana Ha puc:1.12 34

- %
-
—

| —oman Wl- sman
Puc.1 Ipomeonus kazeunos npomeasamu Wmamma MOJOYHOKUCHbIX 6AKMepUL U HeNCUHOM.
Jlunuu 1, 3, coomgemcmayrom Kowmpousim,
Junuu 2, 4 2udponuzamam Kazeunos Wmammom MOJOYHOKUCIbIX OaKmepuil.
| sman — eudponuz wmammamu monounoxucivix baxmeput, |1 sman — eudponus nencurom.

Kak BuHO ¢ prCyHKa YaCTUYHBIN THAPOIN3 B 00-
pa3oBaHHEM OOJBIIOrO KOJMYECTBA MENTHIOB MPOHC-
xoauT (aMHUS 2) mocne 3 Y. WHKYOauH KIETOK
mraMMa ¢ cyocrparom. [Ipodunp mentuaoB orim-
yajics JuIsi KOHTpOJIsl U Tuapoin3ata (quHuu 3 u 4). B
pe3ysbTaTe TpeABAPUTENBLHBIN THIAPOIN3 Ka3eHHOB
npoTeasaMn IITaMMa MOJIOYHOKHCIIBIX — OakTepuit
yJIydIan UX nepeBapuBaHKe TENCHHOM.

IIpencraBneHo >pPeKTUBHOCTh MPUMEHEHUS aJl-
KaJia3pl, TPUIICHHA WM TEPMOJM3MHA IS THAPOIIN3a
HATUBHBIX [-JaKTOTJIO0yIWHA W O-JTaKTAIEOyMHHA,

o0ecreunBaroNINX MOTydeHHe OEIKOBOT0 KOMIIOHEHTA
¢ conepkanueM nentuaHoi ¢paxunu 90,9—98 %.

B pesynbraTe ObUTH OXapaKTepH30BaHbI THAPOIIH-
3aThl Ka3eMHA U CHIBOPOTOYHEIX OCIKOB, KOTOPBIC IT0-
Jy4CHHBI ¢ IPUMEHEHHUEM (PEPMEHTOB C Pa3TUIHBIMU
MEXaHU3MaMH KaTaJUTUYeCKOTO JCHCTBHS U IyTEM
(hepMEeHTaMU TMPOTECOTUTUICCKIMH CUCTEMAaMHU IIPO-
MBIIUICHHO-TICHHBIX MOJIOYHOKHCIIBIX OaKTepHid.

Bruto 000CHOBAaHO COBMECTHOE HMCIIOJIB30BAHIE
TaKUX MpOTea3 Kak ajakajaa3bl U TPUIICHHA. FIX UCTIONb-
30BaJI 71l YBEIMYCHHUS CTETICHH THIPOIN3a OEIKOB
MOJIOYHOM CHIBOPOTKH M JJII CHIDKEHHS] OCTaTOYHOM
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AQHTUTEHHOCTH NPOAYKTOB MpoTeosn3a. B pesynbrare
IUISL TIPOIYKTOB CIICLIMATM3UPOBAHHOTO MHUTAHUS OBLI
pa3paboTaH crocod MOIyYeHU YaCTHYHOTO THIPOIIH-
3aTa CHIBOPOTOUHBIX OeiKoB. J[is paciuerieHus Bcex
OEIKOB-aJUIEPTeHOB CHOCO0 MONYYCHHUS YaCTHUIHOTO
THAPOJIN3aTa CHIBOPOTOYHBIX OEJIKOB SIBISETCS IIpe-
HUMYIICCTBCHHBIM.
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ONTOGENESIS AND VARIABILITY OF DROSOPHILA MELANOGASTER AT USE OF ORGANIC
COMPOUNDS OF A CLASS OF AMINES
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Yyeawickuil 2ocyoapcmeennvlil nedazocudeckuti ynusepcumem um. M.A. Axoenesa

OHTOI'EHE3 U UBSMEHYMBOCTb DROSOPHILA MELANOGASTER TP TIPUMEHEHHUHN
OPTAHUYECKHWX COEJJMHEHUI KJIACCA AMUHOB

Summary: Influence of water solutions of ethylene diamine of various concentration on a development cycle,
the body sizes, fertility and ratio of sexes of a fruit fly of Drosophila melanogaster is studied.

AHHOTaIII/IﬂZ HSy‘ICHO BJIMSIHUC BOJHBIX PACTBOPOB JTUIICHAWMAMUHA PA3JIMYHBIX KOHHEHTpaIlI/Iﬁ Ha LUK
pa3BUTHSL, pa3MepBl TeNa, IUIOJOBUTOCTh M COOTHOIICHHE TIOJIOB TU10J0BOW MyIIku Drosophila melanogaster.

Key words: dorzofila, ethylene diamine, body sizes, fertility.

Kmiouesvle cnosa: oposoghuna, smunenouamun, pazmepsvt mead, nio008UMOCHb.

Pan TeopeTmueckux BOIIPOCOB I'€HETHUKH, TaKUeE
KaK HCKYCCTBEHHOE IOJydeHHE MyTalWi, NpHpoAaa
TeHa, ONpeeIeHNe M0J1a, JIOKATN3AIHS TIOJIOBBIX (haK-
TOPOB B XPOMOCOMAX, T€HETHKA MOMYISILUU, MEXaHU3M
paco- 1 BU000pa30BaHUs U MHOTHE APYTHE IPOOIEMBI
WHTEHCHUBHO M3yd4aroTcs Ha Aposzodmie [1]. Onu mamm
BECbMA Ba)KHBIE U UHTEPECHBI Pe3yIIbTaThI ATl PEIICHUS
HE TOJIBKO CIIENMAIBHBIX BOIIPOCOB T€HETUKH, HO B 00-
el OMOJIOTMM U DBOIOLMUA BUIOB. B 3TOH CBA3M BO3-
JIEWCTBHE PA3IMYHBIX paHee He H3YUCHHBIX XUMUYIECKUX
COEAMHEHUI Ha OHTOTE€HE3 W M3MEHUYHBOCTD SIBISETCS
Ba)XHOW MPOOJIEeMOil COBPEeMEHHON T€HETHKH B OHOJIO-
THH B LIEJIOM.

B 310l CBsI3M 1LIeNbI0 PabOTHI SIBUIOCH N3YYECHHUE
BIMSHUE BOJHBIX PACTBOPOB THICHANAMMHA pa3iavy-
HBIX KOHIIEHTPALUI Ha IUKJI Pa3BUTHUS, pa3MeEpHI Tela,
IUIOJOBUTOCTE M COOTHOLIEHHE MOJOB ILIOJOBOM
MYIIKH 1pO30(IIIBL.

JUis mocTHKeHUs TIOCTAaBICHHOM Iienu B Jabopa-
TOPHBIX YCIIOBHSIX Ha IUIOJOBBIX Mymikax Drosophila
melanogaster aukoro THIa MPOBEACHBI 2 CEPHHU OTIBI-
TOB C TPEXKPATHOW MOBTOPHOCTHIO. MyXH BhIpaliyBa-
JIUCh B CMIEUUANIBHBIX CTAKAHYMKAX eMKOCThIO 100 cm3
C IMUTAaTeIbHOM Ccpenol, KOTopas TOTOBHJIACh W3
U3I0Ma, MaHHOM KpyTbI, OpOXoKeW U arap-arapa. B
onbiTax ObuTH B3THI 0,01%, 0,005% 1 0,001% BoaHBIE
pacTBopbl dTUNeHAUaMKHA. [Ipyu 3TOM B Kaxblii CTa-
KaH4MK C IUTATENbHOM cpellol mocie silek1aga BHO-
CHJIM 1O 3 KaIlIM PacTBOpa ITUICHJUAMUHA H3ydae-
MBIX KOHLIEHTpaluuid. B KOHTpOJBHBIA CTaKaHUUK Ka-
A CTEPWIbHBIN pacTBOpP JUCTUUIMPOBAHHON BOJABI
B TakoM ke o0beme. Jlanee B Teuenne 20 gHEl HAOITIO-
JIaJTy 3a M3MEHEHISIMHU ITHKIIa pa3BuThs. [locme macco-

BOTO BBIJICTa MYX M HAPKOTHU3ALIUH OTIPE SN TII00-
BUTOCTb M COOTHOIIEHHE 110JI0B. OTBITH IPOBOJINCH
TI0 CIIeyIomel cxeme:

1 BapHaHT - KOHTPOJIb (IUCTWIIIMPOBAHHAS BOJA).

2 BapuaHT - 0,01% BOAHBIN pacTBOp ITHIECHIUA-
MHHA.

3 BapuaHT - 0,005% BOIHBII pacTBOp ATHICHINA-
MUHA.

4 papuant- 0,001% BOJHBIN pacTBOp ATHIECHANA-
MUHA.

B xone mpoBeneHHs HCCIEIOBaHUS BBIIBICHO,
YTO BOJHBIE PACTBOPHI STHWJICHAMAMHHA HM3YYaeMBIX
KOHLICHTPAIlMi OKa3aln JIOCTOBEPHOE BIHSHUE Ha
LUKJI Pa3BUTHS, pa3Mephl Tela, INIOAOBUTOCTh U COOT-
HOIICHHUE IO TONY HW3ydYaeMbIX Ipo3odun (Tadim.l).
Tak, KoIM4ecTBO AHEH 10 MacCOBOTO BhIJIETA B IEPBOM
BapuaHTe (KOHTPOJb) cocTaBmio — 16,0 + 0,5, B Tpe-
theM (0,005% pacTBop STHICHIUaMuHA) — 17,2 £ 0,25,
B yerBepToM (0,001 % pacTBOp 3THIEHIMAMUHA) COOT-
BeTcTBeHHO 18,6 = 0,50 (P>0,05). ITpuyem 0,01% pac-
TBOpP M3y4aeMOro BEIECTBa BBI3BaJ TMOenb ocobeil Ha
CTaJIMM SIAIA, YTO CBUJETENBCTBYET, Ha HAII B3IJIA, O
MIPEBBIICHNH TIPEIETbHO JOIMyCTIMON KOHIICHTPAILIUH
STUJICHNAMHHA.

BrrsiBiIeHO, 4TO pa3Mepsl Tea MyX, COCTaBUIIU CO-
OTBETCTBEHHO B IepBOM Bapuante — 3,2 + 0,1 MM, B
tpetbeM — 3,2 + 0,05, B uerBepToM — 3,3 + 0,05 MM
(P>0,05). IIpuuem B yeTBEpTOM BapHaHTE JaHHBIH Ta-
paMeTp ObUI BhIIIIE KOHTPOJIBHOTO COOTBETCTBEHHO HA
3% (P>0,05).

1. Ouxa pa3Butus, pa3Mepsl Tenaa, MJIOA0OBHU-
TOCTH M cooTHomenue mosoB Drosophila melano-
gaster mpu npuMeHeHUH THIeHIMAMHHA
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BemectBo Hukin pa3BuTHs, Pasmeps! Tena, IInomoBUTOCTD, COOTHOILIIEHHE T10
IHU MM LIIT. nony 2:J. (Dakru-
YEeCKOe M KpPaTHOE)
1. KorTpoims " 16,6:16,0
(1wic.Boa) 16,0 £0,5 3,2+0,1 32,7+ 8,55 [1,04:1]
2.0,01% p-p rudenb BCex B
STHICHANAMUHA ocobei - -
0 _ .
3. 0,005% p-p 17.2+0.25 32+0,05 255+ 10,5 10:155
TUIEHANAMUHA [1:1,6]
0 _ .
4. 0,001% p-p 18.6 = 0,50 33+0,05 294+9,11 10:19.4
ATUIEHANAMUHA [1:1,9]

Ipumeuanue: * — 3nax docmosepHocmu.

OtMmeueno, uto 1wiogoBurocts Drosophila mela-
nogaster mpu NprUMEHCHUH BOTHBIX PACTBOPOB 3THIICH-
JIMaMUHa COCTaBHJIa COOTBETCTBEHHO: B | BapuaHte
(xoHTposb) — 32,7 + 8,55 ocobeit, B TpetheM (0,005%
pactBop) — 25,5 £ 10,5 B uerBepTom (0,001% pactBop)
cooTBeTCTBeHHO 29,4 + 9,11 ocobeit. [Ipruem maHHBIH
(hM3NOTOTHYECKUI TIOKA3aTeNb B ONBITHBIX BapHaHTaX
npeoOagan TakoBoe B KOHTPOJE COOTBETCTBEHHO Ha
22 u 8% (P<0,05), uTo moKa3bIBaeT yrHETAIOIMIEE BO3-
JISHCTBHE PACTBOPOB ATHIICHANAMIHA H3Y9aeMBIX KOH-
LEHTpaLUM.

CooTHolIIeHKE 110 MOy (CaMOK M CaMIIOB) B X0OJI€
MPOBEICHHUS MCCIICOBAHUI BO BCEX BapHaHTax ObLIO
MPUMEPHO OJUHAKOBBIM M JOCTOBEPHBIX Pa3JIMYUil B
HUX He OoOHapykeHo. Tak, m3ydaemoe (hakTuueckoe
MOJIOBOE COOTHOIIIEHUE COCTABMIIO B TIEPBOM BapHaHTe
— 16,6 : 16,0, B Tpetbem— 10 : 15,5, B uetBepTom — 10 :

pacTBOPOB STHICHAWAMHWHA HW3y4aeMbIX KOHIIEHTpa-
LU KOJIMYECTBO CAMIIOB OBLIIO OOJIbIIIE YEM CAMOK CO-
oTBeTCTBeHHO Ha 37,5 u 47,4% (P<0,05).

Takum o00pa3oM, BBIABICHO, YTO BOJHBIE pac-
TBOPBI 3TWICHAMAMUHA OKa3aJly BIUSHUE Ha ITUKJI pa3-
BUTHS, pa3Mepsl Tela, IUIOJOBUTOCTh, COOTHOIICHHE
nojioB rmiogoBoit mymiku Drosophila melanogaster.
[Tpnuem Hanbombiiee BO3AEHCTBHE HA H3YUYECHHbIC I10-
Kas3arenu oHToreHesa okasan 0,001% BoaHBIN pacTBOp
STWICHANAMHUHA, YTO CIEIyeT YYUTHIBATh MPH IIPOBE-
JICHUH TEeHETUYECKUX IKCIIEPHMEHTOB.
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CEPO-BYPBIX ITIOYB

Summary: This article discusses the problems of the soil cover of the Absheron Peninsula and ways to in-
crease the content of humus in them through the use of biologics containing CDM. Laboratory and field studies
were conducted. As biological product, we used isolated from soil cultures of CRH, excess activated sludge, the
biological product “Fermi-star”, both individually and as a composition. In the process of the experiments was
used the biological product «Fermi-start» with an initial concentration of 108 KOE / 1, which is produced in Azer-
baijan by Agro-Bio-Tech. It was revealed that the application of biological product- of the CDM association,
excess activated sludge, Fermi-Star stimulated an increase in the number of CDM (by 3-10 times), the accumula-
tion of total carbon and humus in the soil by 20-55%. Thereby, the use of biological product and the soil application
of cellulose-decomposing microorganisms, while maintaining optimal moisture, allows for a short period of 6
months to ensure a significant increase in the gray-drilled soil humus content.

AHHOTalIl/Iﬂ: B HaHHOﬁ CTaTb€ paCCMATPUBAIOTCA HpO6J’I€MLI IMOYBCHHOI'O IMOKPOBa AHHICpOHCKOFO noay-
OCTpOBA W MyTH TMOBBIMIEHUS COACPKAHNS B HUX TYMYyca C IIOMOIIBIO MCIIOJIb30BaHMsI OMOIIPErnapaToB cojepxKa-
mmx [{PM. Beimn poBeneHs! 1abopaTopHbIE U MOJIEBBIE UCCIICOBaHMS. B kauecTBe OMOIIpenapaToB MCIOJIb30-
BaJIM BBIZICNIEHHBIC HAMU M3 MTOYB KyJIbTYpHI [[PB, n30BITOUHBIN akTHBHBIHN W1, Ononpenapat «pepMu-crap» Kak B
OTIEIBHOCTH, TaK M B BHUJEC KOMIIO3WIIMU. B Ipoliecce dKCIEpUMEHTOB HCTIONBh30BaIM Onompenapar «hepmu-
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cTapT» UCXoHOM KoHuenTpamuei 108 KOD/n, kotopsiii npousBoautes B Asepbaiimkane Gpupmoil «Arpo-buo-
Tex». BrisiBIIeHO, 9TO TpUMEHEHHE OnomnpenapaTos — accounanuu LIPM, m30bITOYHOTO aKTHBHOTO WA, «(hepMHu-
CTap» CTUMYJIHMPOBAJO yBenmueHue ancieHHocTH LIPM (B 3-10 pa3), HaKOIUIEHHUIO B ITOYBE OOIIETO yriepona u
rymyca Ha 20-55%. Takum 00pa3zoM, HCHONb30BaHNE OHOIPENapaTOB U BHECCHNE B TIOUBY LEJUTIOI030COIepKa-
X MaTepUaiOB MPHU YCIOBHHU MOAAEPKaHNS ONTHMAILHOTO YBIaKHEHHUS MO3BOJIACT 3a KOPOTKHUIT MEpuoJ Bpe-
MEHHU- 6 MecAIeB 00eCTIeunTh 3HAYUTENBHOE TTOBBIIICHNE B CEPO-0ypoii ITOUBE COEp KaHMsA TyMyca.

Keywords: humus, biological product, soil, Absheron peninsula, cellulose-containing microorganisms

Kniouesvie cnosa: eymyc, 6uonpenapam, nousa, AnueporcKuii noIyocmpos, Yeinoai030cooepiucaujie MuK-

POOP2aAHU3MBI.

Beenenne: VYcroifuMBoe NPUPOIONONB30BAaHHE
Mr000r0 pEernoHa, Aa)ke HECMOTPsI Ha HEOJIaronpHsT-
HBbIe TPHPOJHO-KIMMATHUECKUE YCIOBUSA SBISETCS
Ba)KHEHILIEH COCTaBIAIOLIEN YCTOWYMBOIO Pa3BUTHS.
Ilox ycToiuMBBEIM NPUPOIOIIONB30BAHUEM MOKHO IO-
HUMATh OPTaHHU3ALNIO TAKOTO MCIIOIE30BAHUS IIPUPOI-
HBIX PECYPCOB U CBOHCTB OMOCHCTEMBI U TaHAIIa(QTOB
B IIEJIOM, TIPH KOTOPOM OCYIIECTBIISCTCS YCTOHYHBOE
Pa3BUTHUC PETUOHA U B TCUCHUEC MJIMTCIIbHBIX NIEPUOI0B
BPEMCHH COXPAHACTCA [[OCTaTO‘IHLIﬁ IJIA 9TOTO IpH-
POAHO-PECYpPCHBIN MOTeHIMal. Peanuzanus KOHUeEI-
I[UM YCTOMYMBOIO Pa3BUTUS BO3MOXKHA uepe3 paspa-
0OTKY U pean3aIiio peTHOHANBHBIX CTpaTerui, oTpa-
JKAIOITUX crieruduky MIPUPOTHO-PECYPCHOTO
MOTEHIHaTa. B KOHTEKCTE yCTOWYMBOTO Pa3BHTHS
YCTOHYUBOTO TIPHPOIOIIONB30BAHNS TEPPUTOPUN BCE
Yamle paccMaTPUBAIOTCSA ITYTH MaKCHUMalIbHOTO FC-
MIOJIF30BAHUS IIPUPOTHOTO OTEHIIHANA JTaHIIAPTOB C
HCIIOJIE30BAaHIUEM COBPEMEHHBIX TEXHOJIOTHH, B TOM
ymucne OmoTexHOJOruid. B mocnemHue mecATHICTHS B
pe3ynbTaTe yBETHYCHHUS TOOBIYH, TPAHCIOPTHPOBKH,
nepepabOTKU M UCNOJb30BaHUA HedT u Hedrenpo-
JyKTOB CHJIBHO BO3POCIIH CTEIIEHb M MAaCIITaOHOCTB 3a-
IPSI3HEHUSI OKPYXKAOUIMX JIaHTApTOB HEPTHIO |
Hedrenpoaykramu. Hanbonee MHTEHCHBHO mojiBepra-
€TCs 3arPsI3HCHUIO STUMH BEI[ECTBAMH [TOYBEHHEIH 110~
KPOB ATIIIEPOHCKOTO MPOMBIIUIEHHOTO pernoHa. [1mo-
Iags TEPPUTOPHH AIIIEPOHCKOTO IIOJYOCTPOBa CO-
craBiasier 222 THIC. Ta, W3 HUX Ha JOJIIO
HedTenpombicioB — 30 Thic. Ta, wiu 13,5 % [5, 25-
30c].

IIpaBuTEeNBECTBOM Azepbaiimxanckon
PecrryGnmkn mocTaBiieHa 3ajada aKTHBH3alMs padoT
MO0 PEKYJbTUBALIMMU 3arpsA3HCHHBIX 3€MCJIb, 4YTO
00yCIIOBIMBAET BBICOKYIO AaKTYaJIbHOCTH PabOTHI,
HaIlpaBJIEHHON HAa CUCTEMHBIN aHAJIU3 SKOJOTHUECKUX
PUCKOB M COBEPHICHCTBOBAHUEC I/IH(i)OpMaHI/IOHHO —
HayYHO-METOJMYECKOro oOecredyeHus IMPOEeKTOB II0
pPEeKyJIbTHBALlMM  He(Te3arps3HEHHBIX  3eMeNlb B
YCIOBHAX AMNIIEPOHCKOTO MOJyOCTPOBA, HA KOTOPOM
pacrionaraercss KpyHHEHIIMH Merarnojiic — CTOJIHLA
CTpaHbI C YUCIEHHOCTBIO CBBIIIE 3MIIH. UEJIOBEK U T

-
(EACAN |

C KaXJbIM TOJOM CTAaHOBHUTCSA KpaiHe aKTyaJbHBIM
obecrieyeHrne HKOJIOTHUECKH YUCTOrO IMPOCTPAaHCTBA-
MoYB, BOJBI, BO3IyXa. 3ajadya Ha MecTe OOJBLIMX
IUIoIaae ANIIEPOHCKOTO IPOMBIIIIIEHHOTO PETHOHA,

KOTOpBIE XapaKTepU3yIOTCs MPaKTHYECKH
MaJIONIPOSYKTUBHBIM ~ MOYBEHHBIM  IIOKPOBOM  C
TIOMOIIBIO COBPEMCHHBIX OMOTEXHOIOTH

(opMHpOBaHHE Ka4EeCTBEHHO APYTroro IOYBEHHOTO
MMOKPOBa, KOTOPBIA oOmamam Obl  ONTUMAIbHOU
CIIOCOOHOCTBIO K OBICTpeileMy BOCCTaHOBIICHHUIO
CBOMX Ouonoruueckux GQYHKIMH ¥ MaKCHMaJbHO
BBICOKOU OMOJIOTHYECKOH NPOAYKTUBHOCTHIO
NPEACTAaBIsICT HAa CErONHAIIHMN JeHb OOJBLIYIO
akTyanbHOCTh. C JIpyroil CTOPOHBI 3HAYUTEIbHBIC
IUTOIIag  PErHOHa  3arpsA3HEHbl  HEPThIO U
He(TENpPOoYKTaMH, OYMCTKAa KOTOPBIX B HAcTOAIIEE
BpEMsI KpaifHe aKkTyalbHa.

IocTtanoBKka npo6JaeMsl OxHa 13 TPOOIEM TOY-
BEHHOT'O TIOKPOBa AIIIEPOHCKOTO IIOJyOCTPOBA HH-
TEHCHUBHAs MHHEpPAIN3alMsi OPraHWYECKHX BEIIECTB,
HHU3KOE COJIEpXKAaHHUE T'yMyca, 4TO JeNlaeT 3THU IOYBHI
C1a00-TIJI0TOPOTHBIMH.

MsI craBwiIn nepeq co0oi Hesb Mokas3arb, 4To ¢
UCTIOJIB30BaHHEM OHMOTIPEnapaToB, B TOM YHCIE COJep-
kauux L[PM, B ynpaBisieMoOM peXHUMe MOYKHO TOBbI-
CHTh COJIEp)KaHHE TyMyca B IIOYBE JaXe peajlbHBIX
YCIOBUSIX CYXHX CYOTPONHKOB ATIIEPOHCKOTO IOJY-
OCTpOBA.

C 3TOM 1eNbI0 HaMK NPOBEAEHBI TabOpaTOpHbIE U
TIoJIeBbIe McCileioBanus. B mporecce mabopaTopHBIX
9KCIIEPUMEHTOB HaMW OBUIM B3STHI NOYBEHHBIE 00-
pasibl ¢ BHECEHHEM B HMX Pa3IM4YHbIX MOJU(UKaIMi
OpPraHUYECKUX BEIIECTB PaCTUTENIFHOIO IMPOHUCXOXKIe-
HUS C OTHOBpEMEHHBIM BHECEHHEM OHOIpenapaTos. B
Ka4yecTBe OMOMpENnapaToB MCIIOIB30BATH BhIJICIICHHBIE
HaMH U3 04B KyIbTyphl LIPB, n305ITOYHBII aKTHBHBIN
uj, ouonpenapar «pepMu-cTap» Kak B OTIACILHOCTH,
TaK ¥ B BUJI€ KOMIIO3ULIUH.

Jlns mpoBeneHus UccaeJ0BaHUM 10 KOMIIOCTUPO-
BaHMIO OBbUTM 0TOOpaHbI 0Opa3Ibl aKTHBHOTO Mila 1 '0B-
CaHWHCKOM a3paTopHoii craHuuu r. baky (puc.1):

Puc. 1. Obpasyvl akmuserozo una, omoobpanuvie ¢ A3pamopHOl CMaAHYUU
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AKTUBHBII Wi oOpasyercs HpH IMTEIbHOU
a’panuy OBITOBBIX U IIPOU3BOACTBEHHBIX BOJ M MPE]-
cTaBisieT coboil cpeny oOMTaHUS MHUKPOOPTAHU3-
MOB, 00pa3yONmHUX CIOXHBIH OHOIEHO3, OCHOB-
HBIMU TPEACTAaBUTEISIMU KOTOPOTO SBISIIOTCS MUKPO-
OpPTaHU3MBI, OCYIIECTBIAIOIINE  OHMOXUMHUYECKHE
MIPOIIECCHl PA3JIOKEHUS] OPraHMYECKUX BEIIECTB —
0€3-a30TUCTBIX ¥ a30TCOAEPIKALIMX COEJANHEHHH,
TUPOJHU3 OEJIKOB, YIJIEBOJIOPOJIOB, )KUPOB, OPTaHU-
YECKUX KUCIIOT U JAp. AKTUBHBIA Wi siBIsieTcs: aMm(o-
TEePHON KOJUIOMAHON CUCTEMOM. DIIEMEHTHBINA XUMUYe-
CKHI COCTaB aKTUBHBIX MJIOB JIOCTATOYHO OJIM30K U 1151
TOPOJICKUX CTOYHBIX BOJA HMeeT ¢dopmyry —
Cs4H212082NgS7. Tlo BHemiHeMy BWIy aKTHBHBIA HII
TIPEICTABISAET COOOH KOMOYKH M XJIOTbsSI pa3MepoM 3-
150 MKM 1 BEICOKOH yIeIEHON IIOBEPXHOCTHIO — OKOJIO
1200 m? Ha 1 M? una. Cyxoe BelecTBO aKTUBHOTO 1ia
coaepxut 70-90% opranngeckux u 10-30% Heopranu-
YEeCKUX BeleCcTB. 1130bITOUHBIN aKTHBHBIA HJI 110 CBO-
€My KaueCTBEHHOMY COCTaBY (UMCIEHHOCTH U Pa3HO-
00pa3uio MUKPOOPTaHU3MOB M OMOJIOTHYECKH-aKTHB-
HBIX COCAMHEHMH) WPEACTaBIIET HHTEpPEC Kak

HCTOYHHUK OOJBIIOTO pa3HOO00pa3us MUKPOOPTaAHU3-
MOB pa3IHYHBIX (u3noIorHIecKkux rpymnm. OOmiee
KOJIMYECTBO MX B aKTUBHOM wiie mocturaer 108-104
KIIeTOK Ha 1 T cyXoro Bemecta. B 1 M® akTUBHOTO
una cogepxurca 2-10'*% knerox Mukpoopra-
HH3MOB. BHOIIEHO3 aKTHBHOTO A IPENICTaBIICH B OC-
HOBHOM |2 BHJaMH MUKPOOPTaHU3MOB U TPOCTEHIIIHIX.
K uncity cambIx pacrpocTpaHeHHBIX BUIOB OakTepuit
OTHOCSITCS TICeBOMOHaIbl. KpoMme HuX B miiax ropoa-
CKMX OYHCTHBIX COOPYXXEHHUH OOHapy>KMBaIOT OakTe-
pun ponoB Bacillus, Bacterrium, Achromobacters u
Ip., a TaKkKe ceMeiicTBa dHTepoOaKTepuii, HUTPOOaK-
Tep, HUTPOCOMOHAC U Jp. B akTHBHOM Wmiie mpakTHie-
CKH BCeTIa IPUCYTCTBYIOT aKTHHOMHLETHL. Kpome sxu-
BBIX OpPIaHM3MOB, B HJIC COACPIKUTCS PA3IHYHbIC TBEp-
IIbIe OCTaTKH, K KOTOPBIM KPEIATCS MHKPOOPTaHU3MBI.

B nporecce 3KCIEpEMEHTOB HCIIOIb30BaAIH OHO-
npenapar «depMu-cTapT», KOTOPBIA MPOU3BOAUTCS B
Aszepbaiimkane pupmoit «Arpo-buo-Tex». [s uccie-
JIOBaHMsI OBUIM HMCIIONIb30BaH Ouompenapar «pepmu-
cTapT» ¢ UCXOAHOM KoHuenTpanueii 108 KOD/n. (puc.

Puc.2. Pacmeop 3¢hpexmusHbix MUKpOOp2anuzmos

Bxosiiue B COCTaB GHONPENapaToB MUKPOOPra-
HU3MBI CHHTE3HPYIOT MPAKTHYECKUA HIMPOKUH CIIEKTP
OMOJIOTMYECKH AKTHBHBIX BEIECTB, OIMPEAEISIONINX
Ka4eCTBO MMOYB ¥ HEOOXOMUMBIX JUIS POCTa U Pa3BUTHUS
pactenuii. MUKpOOpPraHU3Mbl KOHCOPIUYMA, COCTOSI-
mpe u3 rpynm (HOTOCHHTEIUPYIOMIUX, MOJIOYHOKHC-
JbIX, a30TQUKCUPYIOLIMX  OakTepHil, a TaKKe
JPOJ}OKEH, aKTHHOMHIETOB, I'PHOOB ONTHMHU3HPYIOT
MHHEpAIbHOE MUTAaHHE PACTeHUH, (PUKCUPYIOT aTMO-
cdepHblii a30T, MOOWIN3YIOT Bocdop, 0OecnednBaoT
KaTtaboim3M O€IKOBO-a30TUCTBIX COEOUHEHHI. OTH
CBOICTBA Mpenapara BaKHBI IPH (pepMEeHTAIMK Opra-
HUYECKUX OTXOJ0B CENLCKOr0 X035iCTBa.

Ha ocnoBe Tpex kynbTyp- Ne2, Ne7 m Ne23 co-
3/1aHa accoluanyst mTamMMoB. KynbTypsl BeIpammBaiu
Ha cpene Paiimonna B mpucyrcrBum H-Cie, OMOMaccy
BBIPALICHHBIX KYJIBTYp OTACISIM B (ha3e CTalroHap-
HOro pocTa. OIBITHI 3aKJIaIIBAIN B COCYAAX 00bEMOM
2kr, 00bEM IOYBHI B cocyze 1kr. B kauecTse uemrono-
30COAEPKALIMX MaTEPHAJIOB HCIIOJIB30BATN COJIOMY
U3MENbUCHHYIO, JPEBECHBIC ONMIKH, CMECh JINCTHEB
HIMPOKOJIHUCTBEHHBIX JIEPEBbEB U XBOWHBIX B COOTHO-
meHun 1:1 (puc.3-4). OnTUMaTBHBIA pa3Mep YacTHII
JUISL M3MEIBbYEHHBIX PACTHTENBHBIX OTX0H0B 25...50
MM.
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Puc.3. Obpasyvl pacmumensbhbix 0nados Kax 0CHO8a Oist KOMNOCMUPOBAHUS
A.-PacmumenvHule onadvl-cmech WUPOKOIUCBEHHBIX U X60UHbIX pacmenuil b. Cxowennas eazonnas mpasa

HaBecky 1O4YBBI, OTOOpaHHYIO W3 LEJIMHHBIX
yuacTkoB (teppuropus JxeiipanbaraHckoro Bogoxpa-
HUJINIIA) TPOCESHHOM Yepe3 cuto 3 MM Mmaccoit 500 r
TTOMEIAJI B BEre€TallMOHHBIM COCY/, YBJIaKHSIH BO-
Joi 1o 55-60% ot nonHOM NoaeBoil BnaroeMkocTu. B
MOYBY BHOCWJIN PAaCTHTENIbHBIE OCTaTKU (M3MEIbYeH-
HYIO COJIOMY, OIMJIKHM, pacTHTeNbHBIN oman) u 10r.
a30THOTO ymoOpeHus B Buje 3%-T0o pacTBOpa HATpaTa
aMMOHHs. 3aTeM B TI0YBY BHOCWJIHM OHWOIpenaparsl:
O6uomnpenapat u3 acconuanuii [IPM, u30bITOUHBIN ak-
TUBHBIA W1 #u «hepmu-cTap» B KojuuecTBe 20MIL
KynpTuBammio cocyqoB NpOBOAWIM B KOMHATHBIX
yciosusax npu Temneparype 25°C. TIpojomkures-
HOCTb KYJIbTHBUPOBAHUSI- 6 MECSIIEB.

Puc.4. Onunxu u3 wupoxoasucmeenvix 0epesbes peuona

VYruepon, BXOASIUN B COCTaB OPraHUYECKOT'O Be-
[IeCTBA, HAXOIUTCS B CIICIU(PUICCKUX, CBOHCTBECHHBIX
TOJIEKO [TOYBaM, COSAMHEHUSIX - TYMHHOBBIX KHUCIIOTaX,
(yIBBOKHCIOTAX, THMAaTOMEIAHOBBIX KHCIIOTaX, TY-
MHUHE - U B HECICIU(PUUECKUX COCAMHCHUSIX -- JIUT-
HUHE, aMAHOKHCJIOTAX, YIIIEBOAAX, )KUPHBIX KHCIOTAX,
CITUpTaX, albJeruaax, CMOJIax, BOCKax U mp. B aToit
CBSI3M B ITOYBE OIPEJICIISIIN COAePKAHNE 00IIero yrie-
pozna. B mouBe npoBoawiy aHaN3 00IIEro yriiepoaa B
IMHAMUKE — B HaJaJje U 1Mo ucreuennn 6 mecsames. Co-
JepKaHue OO0IIero yriiepoaa MPOBOIMIN MO METOAY
Tiopuna [2]. BecoBoe mpoIeHTHOE conep)KaHHWE Ty-
Myca HaXOIWMIN YMHOXXEHHEM BECOBOTO IPOLIEHTHOTO
COJICpIKaHUS YrIIepoaa Ha KO PHUIUEHT, KOTOPBIH pa-
BeH 2.0.
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Tabn.1.
BinsinMe pacTUTEbHBIX BELIECTB HA HAKOIUIEHNUE B NMI0YBEe OPraHUYECKOr0 yriepoaa
ITokazarenu
Coneprxanne 00- Coneprane ry- OO61mas YucieH- Henmrononuruue-
IIero yriepona, wvea. % HOCTb M-OB, CKasl aKTHBHOCTB,
BapuanTs! % yea, KOE/rp.nmouss! yOBIIb B Macce, %
Ucxon- B Ye- Ucxon- Ucxon- B
X0~ B konue B konue
Has KOHIIE s Has Has KOHIIE
[TouBa(KOHTPOJIB) 0,7 0,72 1,4 1,44 1,210 | 3,2.10% 12 13
[Tousa+I1PM+omnmiku 0,7 0,9 1,4 1,8 1,210 | 1,2.10° 12 21
[Tousa+IIPM+conoma 0,7 0,85 1,4 1,7 1,210 | 1,3.10° 12 18
[Tousa+IIPM+omnan 0,7 0,95 1,4 1,9 1,210 | 1,6.10° 12 19
lousa+lIPMtdepmu- | 10 | 14 20 | 12104 | 3810° | 12 27
cTap +OIUIIKU
Toypa+LIPM+UAN 07 | 105 | 14 21 | 1,210° | 3410° | 12 25
+OIMIKHA
TousatlIPMAIAI | 4 5 12 | 14 24 | 1210° | 3610° | 12 31
€pMH-CTap +OIMUIKH
[Mouya+LIPM+UAU+D
epMU-CTap 0,7 1,3 1,4 2,6 1,2.10* | 4,5.108 12 33
+OIUIKU+COJIOMa

BrIsBeHO, YTO HpUMEHEHHe OHompenapaToB —
accoruanuu I1[PM, H30BITOYHOrO AKTHUBHOI'O WA,
«(hepMu-cTap» CTUMYIHPOBAIO YBEINYCHHE YUCIICH-
Hoctu LIPM (B 3-10 pa3), HaKOIUIEHHIO B TOYBE 00-
mero yriepona u rymyca Ha 20-55% (tabmn.1). Muxpo-
opranusMmel B coctaBe A, a Takke B cOCTaBe acco-
uuanuit LIPM MoryT HenocpeJCTBEHHO y4yacTBOBaTh B
IpoIieccax PasjoXKEeHUS LEJUIIOJIO03HBIX COEIUHEHUH,
Hanpumep, 6akrepun pona Cellulomonas u mceBgomo-
Hazxel. Kpome Toro, 4acTe MHKpPOOPTaHHU3MOB aKTHUB-
HOTO HMJIa MOT'YT B IIPOLIECCE JIN3UCA CITYKUTh HCTOYHHU-
KOM OMOJIOTMYECKH-aKTUBHBIX coequHeHuid s [[PM,
a TaKKe UCTOYHHKOM a30Ta, Gocdopa u npyrux Owmo-
TeHHBIX 3JEMEHTOB B ITOYBE, YTO B KOHEYHOM HTOTE
OGnaronpuATCTBYET AKTUBHOMY (YHKIIMOHHPOBAHHUIO
IIPM. B nouBe Bo Bcex BapuaHTax NpU BHECEHUH LIE-
JIFOJIO30CO/IEPXKAIINX MaTepHaIOB M OHOINpenapaToB
MMEJI0 MECTO TOBBIIICHNE YHCIEHHOCTH OONIMX MUK-
POOPraHN3MOB, YTO CBUAETEIHCTBYET O MOBBIIICHUH B
MOYBE aKTMBHOCTH MHUKPOOPIaHU3MOB U (OpPMHUpOBa-
HUS OJaronpHATHBIX YCIOBHH I MX (YHKIMOHHPO-
BaHUS. B 3THX mporeccax IMONOKUTEIbHA POJIb TAaKXKe
u OmompenapaTa «(pepMu-cTap», B COCTaBe KOTOPOTO
uMeeTcs IeNbId Habop pasIiyYHBIX (DYHKIIMOHATBHBIX
TpyI MHUKPOOPTaHU3MOB, YYacTBYIOIIUX B ()OPMHUPO-
BaHUM TOYBEHHOT'O IJIOA0POAHS.

Taxum 00pa3zoM, UCIIOIB30BaHKE OHOIPENapaToB
U BHECEHUE B NIOUBY LIETION030COAECPKAIINX MaTepU-
QJIOB IIPU YCJIOBHM TOAJCP)KAHHUS ONTHMAIBLHOTO
YBJIQXXHEHUS! TO3BOJISET 3a KOPOTKUH IEpUOA Bpe-
MeHH- 6 MecsIeB 00eCIeYNTh 3HAUUTENEHOE MOBHIIIIe-
HHE B cepo-0ypoii mouBe COAepKaHUSA TyMyca.

Pe3ynbTathl Hccne0BaHU O3BONIAIOT OTMETHTh
TaKXKe IMOJIOKUTENbHYI0 ponb LIPB B HakomieHun
moYyBe OOILIEero yriepojga M rymyca. A 3TO O3Hadaer,
yTo Omomnpemnaparsl Ha ocHOBe [IPB MoryTt ObITE mep-
CIIEKTHBHBI ITPH KOMITIOCTHPOBAHUN OPTraHUYECKUX OT-
XOJIOB C IIETIbI0 YCKOPEHHMs Tpolecca KOMIOCTHPOBA-
Hust. C 9TOH 1enbi0 HaMH OBLIM ITPOBEJEHBI Jlabopa-
TOpHOE MOJICINPOBaHME Ipollecca KOMIIOCTHPOBAHUS
OpPraHHUYECKUX OTXOJOB C HCIIOJIB30BaHME OHOIpera-
paToB Ha ocHOBe BblieNIeHHbIX [[PB.

MBbI onpeieNnisii aKTHBHOCTh (JEPMEHTOB, OTBET-
CTBEHHBIX B IIpoOIecCax pPa3OKCHHUS PACTUTEIBHBIX
MarepuanoB. DepMeHTHI, HEOOXOAUMBIE [Tl KOMIIOCT-
HOTO MPOIIEeCcca, BKIIIOYAIOT:

e amuasy JuUIs pacIleNyIeHus Kpaxmaia,
npoTeasy JUIs pacIienyeHus OeKoB,
LEeJUTIONA3Y ISl pacIleIUICHHS LIEeIUTI0NI03bI,
JIarHWHA3Y JUIA PacIleIyIeHus IUTHUHA,
KCHJIaHa3y JUIA PACIICIIIICHNS KCHIIaHa,
MEeKTHHA3Y IS paclieTyieHus MeKTHHa,
JUIa3y A7 pacIeTyIeHNus )KUBOTHOTO JKUPA.

B Tabm.2. moka3aHel pe3ydbTAaThl AKTUBHOCTH
(epMEeHTOB B KIETKaX OTAEIBHBIX UYUCTBIX KYJIBTYP
HPM. Kak BUIHO U3 AaHHBIX, acCOUHUALMS TPEX YH-
CTBIX KYJIbTYyp XapaKTEpU3YIOTCA BBICOKOI aKTHBHO-
CTBIO ()EPMEHTOB, YJAaCTBYIOIINX B IIPOLECCaX Pasio-
JKEHHSl PACTUTEIbHBIX BEIIECTB. OTO IMOATBEPKAAET
BBICOKHE TOTEHINAJILHBIE BO3MOXXHOCTH Ouomperna-
paTa Ha OCHOBE TpexX 4HCThIX KynbTyp LIPM B cinydae
HX HCIIOJIB30BaHMSA TSI KOMIIOCTHPOBAHUS IIEIUTIONO-
30COAePKAIIIX MAaTEPHAIIOB.
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Tabm. 2.
AKTHBHOCTH (pepMeHTOB B KyJabTypax HHPM
Ne AKTHBHOCTH ()EpPMEHTOB
mn | Kynsrypsl Awmnasa | Tlporeasa emnro- Jluruu- Kceuna- Ilextu- Tunasa
na3a Haza Haza Haza
1 2 - + + + - +
2 I + + - + + -
3 23 + + + + + +

KommoctupoBanne ApeBeCHO-PaCTHTENBHBIX OT-
XOJIOB pelIaeT cpa3y JABe MPOOJIEMBI: 00e3BPEKIMBAHIEC
3HAUNTEIBHOW YacTH PETHOHAIBHBIX PACTHTEIBHBIX
OTXOJIOB H TIOJIyYEHHE HOJTHOLEHHOTO OPraHHYECKOTO
yIOOpEHHMs JJIsl HCTIOIB30BAHUS €T0 C [EIbIO TIOBBICUTh
MOTEHIMAIBHOE IJI010pOo/iHe OeTHBIX 110 TYMYCY Cepo-
Oypble MOYBEl ANIIEPOHCKOTI0 OJIYOCTPOBA.

IIpu nepepaboTke ApeBECHO-PACTUTEIBHBIX OTXO-
JIOB ATIIIIEpOHCKOTO PerMoHa METOI0OM KOMIIOCTHPOBa-
HUS PETHOHAIBHBIX OHOPECYpPCOB €XETOTHO MOXKHO
MOJTy4YaTh IOJTHOLIEHHBIE OpraHOMHHEpAJIbHBIE YH00-
pEHUsI, UCIOIb30BaHUE KOTOPHIX B YCIOBHUSX CBOW-
CTBEHHBIX JaHHOMY PETHOHY IOYBEHHO-KIMMaTHIE-
CKUX YCIIOBHII MO3BOJIUT 3HAYUTEIHHO YIYUIIUTh (BH-
3UKO-XMMHUYECKHH COCTaB Pa3HOBHUAHOCTEH Cepo-
OypBIX MOYB.

[Ipouecch broAerpaanny NeUTI0JI03bI B O€THBIX
OpPTraHMYeCKUM MaTepualioM cepo-Oypoil mouse mo
BO3CHCTBHEM BHECCHHBIX M3BHE aCCOLMAIMN LIEJIIIO-
JIONMTHYECKUX OakTepuil pH OJHOBPEMEHHOM BHECE-
HUHM PACTUTEIBHBIX MAaTepHajsoB OyIeT crnocoOCTBO-
BaTh IOJOXKUTEIBHOMY MEJINOPATUBHO-YI0OPUTEIb-
HOMY 3 dekTy.

[TpuauMas BO BHUMaHHWE pe3yJbTaThl, IMOJIydYEH-
HBIE [IPU HCCIIEI0OBAaHUN BO3AECHCTBUS Pa3IMIHbBIX OHO-
MPENapaToB U PACTUTEIBLHBIX OTX0/I0B HA OMOTEHHOCTD
MOYB HAMHM ITPOBEIEHBI Ta00paTOPHBIE SKCIIEPUMEHTHI
IO BJIMAHHUIO YKa3aHHBIX 6HonpenapaTOB Ha TIOTCH-
Majx CaMOOYMIIEHHH He(Te3arps3HeHHBIX cepo-0y-
PBIX TTOYB.

PaboTsl mpoBoAMIM METOIOM J1adOPaTOPHOTO
MOJIETIMPOBAaHMS B BETETALHMOHHBIX COCYAaX, 00beM
mouBel B cocymax- 300rp. B kauectBe oOBekTa
HccliefoBaHui Oblla BBIOpaHa cepo-Oypas TodBa,
oroOpanHast ¢ Tepputopun JxeiipanbaraHcKoro
BoJlOXpaHWInIIa. [louBeHHBIE 0Opa3lpbl 3arps3HsUIN
ceipoii He(Thi0 MecTopoxkaeHus CypaxaHnbl. CTeneHb

sarpsisHeHust - 10%. Takas cTemeHb OTHOCHUTCS K
KaTeropud  CHJIBHOTO  3arpssHeHus [McMaunor
H.M.,2009].

B 3arps3HeHHYI0 TII0YBY BHOCWJIM KOMIICKC
OouonpenaparoB: accommanuio IIPM, W30BITOYHEIHA
aKTUBHBIN Wi, OnompenapaT «pepMu-cTap» B o0beMe

nmo 10 mm ma 100r. mouBBl, a TakKXe CMeECh
PACTHTENBHBIX  CYOCTpaTOB: OPEBECHBIX  OIMJIIOK,
M3MENIBYEHHOH  COJIOMBI, OIlajja JIUCThEB. OTH

BelllecTBa BHOCHIIM B kosnuecTtBe 1m010% ot oObema
moyB. BereranuoHHbIe cOCyAbl KyJIbTHBHPOBAIH MpPU
koMHaTHOH Temneparype 25°C B TeueHue 6 MecslEeB.
B npouecce KyJIbTHBHPOBAHUS MOYBY NEPHUOTUUECKU
yBnaxHamm g0 50-60% or monmHON  moJjeBoi
BIaroeMkocTu. Yepes 6 MecsueB BO BCEX BapHaHTax
OIIPEAEIAIN COACPKAHNE OCTATOYHBIX YTIIEBOJIOPOIOB
(TpaBUMETPUYECKAM METOJIOM), YHUCICHHOCTh OOIINX
MukpoopranusmMoB (#a MIIA) ©u dYHCIEHHOCTH
HE(TEOKUCIMIOMUX MHUKPOOPTaHU3MOB (Ha >KHAKOH
MUHEpanbHOU cpene PaliMoHna B NIpUCYTCTBUU H-
reKcajiekaHa B KauyecTBe €AMHCTBEHHOTO HCTOYHHKA
yriepona M 3Heprum). Pe3ymbTaTsl MpeacTaBICHBI B
Tabn.3.

Tabumn. 3.

Camoo4uIIaI01IAsACs CIIOCOOHOCTH cepo-0yphIX MOYB NPH BHECEHUH OHONpenapaToB
¥ PACTHTEJIbHBIX 0CTATKOB

[Tokazarenu
V)
BapuanTsl OOmiast ynicnen- | YucineHHOCTh Conepikanme yrieBonOpOL0B, %
UYepes 6 me-
HOCTb M-OB, TUTP YOM, tutp Ucxoanas
CcsilIeB
3arpsi3HeHHas noyBa (KOHTPOJIb) 1,5.10% 1,5.10? 10 9,1
IMoysa+ cMech GHONIPENAPATOB 1,8.10° 1,9.10° 10 3,2
+ -
[ToyBa+cmeck Ouompena-paToB U 2.3.10° 2.5.10° 10 15
pacTHTEJIFHBIX OCTATKOB

Pe3ynbraThl 1aG0paTOpHOr0 MOAEIMPOBAHUS TO-
Ka3bIBAIOT, YTO BHECEHUE B 3arpsI3HEHHYIO ITOYBY Me-
JIMOPAHTOB: MUKPOOHBIX OHOTIpENnapaToB U PaCTUTENb-
HBIX OTXOJIOB KaK OT/IEJIbHO, TAK U COBMECTHO CII0CO0-
CTBYET CHIKEHHUIO COJIepKaHNA HePTH B OUBE HA 65-
94% 10 CpaBHEHUIO C KOHTPOJIEM.

B Hacrosee BpeMst BO BCeX CTpaHax MILYT IyTH
MaKCHUMaabHO 3()()EKTHBHOTO HCITOJIb30BAHUS PACTH-
TEJILHO-PEBECHBIX OTXO/I0B ISl PELICHUS PETrHOHAIb-
HBIX 9KO-NIpo0JieM, 00BEMBI KOTOPEIX OrpoMHBI. Tak,

COTJIACHO MMEIOIIEHCsl HHPOPMAIHH, KOTHIECTBO JIpe-
BECHBIX 0TXO0JI0B, 00pa3yIONIIMXCsI IPH CAHUTAPHOM I10-
pyOKke u pyOke yxoja, mo Mockse cocraBiset 6oiee 15
miH M3 ckomenHoit Tpasbl M Gosiee 10 Thic. M3 onas-
1reit JIMCTBBI B TO1. [7]

[Tpuaumast Bo BHIMaHHE 3(PPEKTHBHOCTH BHECE-
HUSI B MOYBY LEJUIIOJII030COEPIKAIINX MaTepPHaIOB U
OuorpenapaToB HAMHU CAENAH aHAIW3 MOTEHIMANa Ta-
KHX OTXOJIOB B pervoHe. B yacTHocTH, HaMH orpeze-
JICHBI PECYPCHI PACTUTENIBLHOTO OMajia B ANILIEPOHCKOM
MIOJIyOCTPOBE.
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CornacHO HMMEIOIIMMCS JaHHBIM, B HACTOSIICE
BpeMs IJIOLIa/b 3€JEHbIX HacaxaeHuil B r. baky co-
crapimsier 12000 ra m mpojomkaeTr pacmupsAThes |1,
202-203.]. CymmapHas IUIOIAAb 3€IEHBIX HacaxkIe-
HUH B TOpoie cocTaBisieT cedac 19,4 kB. M Ha OJTHOTO
JKUTEJIS, YTO HE MOJKET CUHTATHCS JOCTATOYHBIM IS
cMsTYeHHST MUKpokimMaTa [4, 270c].

CornacHoO J[aHHBIM WCCICIOBAaHUMN, BEJIMYHMHA
omaja coCTaBJseT B cpeaneM 2-4 1/ra [6]. IlpoBeneH-
HBIC PACYEThI MOKA3BIBAIOT, UTO C YUCTOM CpPEIHEH Be-
JIUYMHBI OTaa 3T/Ta, eKEroaHo Ha BCEH IUIOIIaan 3e-
JICHBIX HacakJeHui T. baky 00beM omana cocTaBisieT
(B cpenHeMm):

12000ra x3 1/ra =36000T.

Ecnu npuHATH, 4TO a30T B 3TOM Macce COCTABIIAET
2%, TO ero o0IIee KOJNYECTBO B omaje gocturaer 720
T (B cpenreM 40-80 T/ra), a 30JIbHBIE 2IEMEHTHI U3 pac-
geta 3% cocraBar 60-120 kr/ra (B obmem B 3600 T
omnaja coaepkutca okojo 108 T 30/IbHBIX 2JIEMEHTOB).
CpaBHHBasI TOJ0BOC MOTPEOJICHUE 3CJCHBIX HACAXKIe-
Huii azora 50kr/ra u 120 Kr/ra 307bHBIX 3JIEMEHTOB,
BUIHO, YTO 3alachbl UX B OMAaJC MOJTHOCTHIO NMEPEKPHI-
BalOT TOJIOBYIO MOTPEOHOCTh B HHMX BCEX 3CIICHBIX
HacaxKaeHuil peruona. Kpome Toro, B omanae cojaep-
JKaTCs JIMTHHH, I€JUTI0I03a U TEMUIIEIUII0N03a, TaK He-
00X0IMMbIe JUTs 00pa30BaHus B MOYBE I'yMyca, KOTO-
PpbIil SIBJISIETCS TIOKA3aTENEM II0I0OPONS TTOYB.

OpHaKO BMECTO TOTO, YTOOBI AaTh BO3MOYKHOCTH
OTIaZy BOBIICKATHCS HEMOCPEICTBEHHO B MECTaX IIpo-
M3pacTaHUs 3€JCHBIX HAaCaXICHHH B €CTCCTBEHHBIC
MIPOIIECCHI Pa3JIOKEHMs, B PETHOHE BEChH OTIA, a TAKKE
CKOIIICHHAs Ta30HHAs TPaBa B MTOJITHOM 00beMe M3bIMa-
eTCS U CKUTAeTCS, 9YTO IPUBOIUT K HAPYIIEHHIO €CTe-
CTBEHHOTO KPYrOBOpOTa M OallaHca yriiepoaa.

[Ipu 3TOM mpu CXKUTaHUH B aTMOC(EPY BBIICIS-
etcs okoio 5065 T CO2 (puc.5) YBennueHue mMacchl
C)KUTaeMOTO PACTUTEIBHOTO OMajia POUCXOINUT OJTHO-
BPEMCHHO C YBCJIMYCHHUECM BBIZCICHUSA B atMochepy
Jquokcuaa yriepoaa. O0iee yBETHYCHHUE COJCPKAHUS
YIJIEKHUCIIOTO Ta3a B aTMOC(epe MPUBOTUT K CIIOKHBIM
IrII00aJIbHBIM SIBJICHHSAM. YTIIEKUCIBIH ra3 CBOOOIHO
MIPOIYCKaeT KOPOTKOBOHOBOE COTHEYHOE N3ITyUCHHE,
HO 33Iep>KUBAET TEIUIOBEIC JIyYH, HAYIINE OT HArPEeTON
36MHOW MOBEPXHOCTH. DTO SBIICHHE ITOYYMIO Ha3Ba-
HHUE TapHUKOBOTO 3] dekra. Brinenenne B TopoIcKyro
cpeny Takoro BeICOKOTO o0beMa CO, NOMOTHIET TOT
00bEM YTJICKHCIIOrO Ta3a, KOTOPBIH BBIACISICTCS Kak
MPOMBINUICHHBIMU MPECANPUATUAMA PETUOHA, TaK U aB-
TOTPAHCIIOPTOM, KOJHUYECTBO KOTOPHIX B TOPOJC yiKE
nocturyio cebime 800 Teic. TIoHATHO, YTO 3TO Hera-
THUBHO CKa3bIBACTCS Ha PETHOHAIBHOM YPOBHE Ha Kaye-
CTBe aTMOC(EpHOTO BO3IyXa W, COOTBETCTBEHHO, Ha
3I0POBBE €r0 HACEIICHUS.

Cxwuranue: B TOPOJCKYIO aTMoc(hepy eKEeTroIHO
BEIOpackiBaeTcs cBoimre 5065t CO»

{}

CO;

I'OPEHUE
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Puc. 5. HecamugHvie nocne0cmsus CoCusanius pacmumenbHo20 onaod, 2a30HHOU mpaebl
U Op. YeLNI0A030CO0EPAHCAUUX OMX0008

Ha puc. 6 ToKa3aHbl OTpHUIATCIBHBIC TTOCIICACTBUSA CXKUTAHUA PACTUTCIIBHBIX OTXOJ0B B PETUOHC!

DKOIOTHYECKHE

CoraabHbIE

DKOHOMHUYECKHUE

Puc.6. 3KOJZOZM'~£€CKM€, coyualbHvle U SIKOHOMUYeCcKue NOCIeOCMEUSsL CHCULAHUS pacmunmeibHblx 0naoos.

1. Dkosormyeckue 1MocieCcTBUS HepalOHAb-
HOTO HCIIOJIb30BAHUSI PACTHTEIBLHBIX OTXOJI0B COCTOST
B TOM, YTO:

e Hapymaercs 6axanc OMOJOTHYECKUX TIPO-
LIECCOB B IOYBE;

e BbIBOAATCS M3 €CTECTBEHHBIX MTPOIIECCOB HC-
TOYHUKH SHEPTUH; YrIIepo/ia MPUPOTHOTO MPOUCKOK-
JICHUS;

e HepamnuonansHOe HCHONB30BaHUE COTHEYHON
9HEPTUH, HAKOIIJIEHHOH MPOIylileHTaMH1 (PaCTeHUsIMN);

e CHmxeHHne 6nopa3HooOpasus IOUYBEHHON (a-
YHBI (4epBeii, MypaBbeB U Ip.);

e CHmKeHHE II0A0POIHS TOYB.

2. CouuanbHbIe TTOCIEACTBUSA COCTOST B TOM,
4TO:

e  VXyIIIaTCs KaueCTBa OKPYXKAIOIIEH Cpelibl
(atmocdepHoOTO BO3MYXa);

e Oxa3bIBaeTCsl HEraTMBHOE BO3JIEHCTBHE Ha
KaueCTBO JKH3HU HACEJICHUSL.

3. DKOHOMHYECKHE:

e JlonoJHUTEIbHOE HCIOIB30BaHNE MaTEPH-
IBHBIX ¥ (PUHAHCOBBIX PECYPCOB AJISI MOJ/IePIKaHUS
TUIOJIOPO/IUS ITOYB (3aTpaThl HAa BBIBO3, 3aTPaThl HA
CKUTaHME, 3aTPaThl HA MUHEPAJIbHBIC YA0OpEeHHs U

ap.)

INonmydeHHble pe3ynbTaTbl MO3BOJSAIOT CAEIATH
BBIBOJIbI O TOM, YTO OCHOBHBIE PEUMYILECTBA UCTIONb-
30BaHUsI PACTUTENBHBIX ONAJ0B U APYTUX LEIUIF0I030-
COJIEPKALINX OTXOJOB (IPEBECHBIE OINMIIKH, CKOIIEH-
HBIE TA30HBI U JIP.) COCTOUT B MOBBIIIIEHUH COJIEPKAHUS
B HUX OPTaHWYECKHX BEIECTB, JTOCTYNHBIX IJISI pacTe-
HUl, GMOT€HHOCTH Cepo-OyphIX MOYB M UX IMOTEHIIHANIA
UX YCTOHYMBOCTH ¥ CAMOOYHINAIONIEH CIIOCOOHOCTH.
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YTawxenmexuii 'ocyoapcmeennviii azpapnbviii ynusepcumen

2Hayuonanvuwtii ynusepcumem Y3bexucmaua

I'EJIbBMHUHTO3HBIE BOJIE3HBI PbIb Y3BEKUCTAHA

AHHOTanusl. B craree npuBezeHbl TeIbMHUHTB KapnooOpa3HbIX pei6. OOHapykeHo 19 BUIOB Mapa3uToOB,
MpUHAJJICKAIIUX K HEMATOaM, aKaHToue(banaM M MOHOT'€HETHYECKHUM COCAJIbIIMKaM. I €IbMUHTO3BI JOBOJIBHO
IIMPOKO PACHPOCTPAHEHBI CPeay KyJIbTH BUPYEMBIX pbIO. JlOMMHHUpYIOIIee MON0KEHHE 3aHUMAIOT HEMAaTO bl
AKTyaJ'ILHOI\/'I HpO6J‘IeMOI7I CYUTACTCA ONPCACTICHUC B €CTCCTBCHHBIX U HCKYCCTBCHHBIX BOAOCMAX SKTO - U DHAOIIA-
Pa3uToB PHIO M YCOBEPIICHCTBOBAHNE Mep OOPBOBI MPOTHB HUX.

Annotation. The article presents the helminthes of carplike fish. 19 types of parasites belonging to nematode
worms, acanthocephaliasis and monogenetic fluke have been found. Helminthosis are widely spread among culti-
vated fish. Nematode worms are the dominant ones in the location. Urgent problem is identifying in the natural

and artificial reservoirs the ectoparasite and endoparasite fish and the development of measures against them.
Knouesvie crnosa: 6000ém, kapnoobpasmvie, cebMURMbL, . HEMAMOObL, AKAHMOYeDAIbl, MOHO2EHEU.
Key words: reservoir, carplike, helminthes, nematode, acanthocephaliasis, monogenetic,

ParmonansHOE HCIIONIB30BAHNE U OXPaHa PHIOHBIX
PECypCOB CTalIM B HACTOSAIIEE BPEMS OJTHOM 13 BayKHEM -
mmx mpobiem Y30ekucraHa. boiesHu prid B Hamieit
pecnyOnKe W3ydeHbl HejxoctaroyHo. [lo cux mop
c;1a00 M3y4eHBl MHOTHE BOJOEMBI B TOM YHCIIE PbI0O-
BOJHbIE Tpyabl. HyXHBI crienuaibHbIe HCCIIET0BaHUS
OoJsie3HEl TPYHOBBIX BUIOB PHI0 HA COBPEMEHHOM
ypoBHe. B yrinyOrneHHOM H3ydeHHH HyKAal0TCsS HOYTH
BCE TPYMIIBI Tapa3suTOB, BBI3BIBAIONINX CEPhE3HBIE 3a-
GosieBaHus.

C 1961 r. mupoko pa3BepHYIUCh pabOTHI MO aK-
KJIMMaTH3al11 JaJbHEBOCTOUYHBIX PACTUTEIbHOSIHBIX
pBIO: Gemoro amypa, 6eJI0ro M MecTPOro TOJICTOIOOH-
KOB. OTH PHIOBI HEOAHOKPATHO MPOHUKAIN W3 TPYIOB
B PEKH M BOJOXPAaHWIHIIA, JOBOJBHO IMIMPOKO pacce-
JIMJIMCH M 3aHSJIM CBOOO/IHBIC 9KOJIOTMYECKNE HUIIH.

B Hactosimee BpeMs riio0aibHOE HM3MEHEHHE
OKpY>Kalolei cpeabl B MUpPE MPHUBOAUT K CIOXKHBIM
IpoLeccaM ¢ AMU300TOJOTHYECKON U SMUAEMHOIOTH-
Yyeckol Touek 3peHus. B wacTHOcTH, HabmomaeTcs
pe3Koe MOBBIIICHNE 300TIapa3suTapHBIX O0JIe3HEH me-
penarmux IyTeM ynoTpeOIeHus] HaceJIeHHeM PhIO U
PBIOHBIX NPOAYKTOB. PBIOBI SIBJISIOTCS MPOMEXKYTOU-
HBIM, JeDUHUTHUBHBIM M JIOMOJHHUTEILHBIM XO03sie-
BaMu 1uis 6osee 120 BHIOB TeTbMUHTOB MAPa3UTHPY-
IOIIMX y YEJIOBEKa, B CBS3M C YEM, aKTYaJbHOW Ipo-
OseMOl cuMTaeTcs OIpeJelicHHEe B €CTECTBEHHBIX H
MCKYCCTBEHHBIX BOJOEMax 3KTO - M DHJOINAPA3HTOB
pBIO M yCOBEpLICHCTBOBaHHUE Mep OOpHOBI NMPOTUB

HUX.

Marepuansl 1 MeTobl. MccienoBanus npoBoau-
suck B 2016-2018 rr. B pa3HOTUIIHBIX BOJOEMOB PEKU
Ceipmapsu. [Tapasutonornieckrne HCCIEIOBaHUS MPO-
BOJAWJIMCH COTJIACHO METOJUKE OOIIEro MXTHOIMATOJO-
rudeckoro uccieaoBanus [ 1,296 c.; 2, 121 c.]. Knunu-
YeCcKOe HCCIICAOBAaHHUE PBHIO MPOBOIWIOCH HETOCPEI-
CTBCHHO TP BBUIOBE HX U3 Ipylda BBIOOPOYHO.
Omnpenemsiuch BUA, BO3pacT, pa3Mep, CpeaHss Macca U
cocrosHue prIOwL. [lapasurodayna onpeaensinacs MUK-
POCKOIIMPOBAHUEM COCKOOOB C TOBEPXHOCTH TeJa,
*albp W HOCOBBIX SAMOK B KalUle AWCTHUIMPOBAHHOMN
Boabl. [Ipemaparsl mpocMaTpUBaINCh MOJ MHKPOCKO-
oM (MBC) ¢ obobexTuBamu 7x u 15x. IlogcuuTsiBa-
JIOCh KOJTMYECTBO APa3UTOB B M0JIE 3pEHMUS], OIpeaes-
Jlach MX BHJIOBAs MPHHAUICKHOCT. Jlist onpenenenns
MOHOT€HETHYECKHX COCAJBIIUKOB MOJIb30BAIUCH KH-
BBIM MJIM CBEKUM MATEPHAJIOM U TIIMIEPHH-)KEIATHHO-
BBIMU TIperiepaTamu.

Tpemaronp! u necronp! pukcuposanu 70-rpamyc-
HBIM CIIHPTOM W H3y4YaJH Ha TOTAJIBHBIX IpenapaTax.
Hemaronp! onpenenainy Ha )KMBOM HIIM CBEXEM Mate-
puane, a pUKCHPOBAaHHBIN MaTepHa HCCIEeI0BAIH ITy-
TEM TIPOCBETIICHHUS B MOJIOYHOM KHCIIOTE.

[TapasuTonornyeckne WCCICTOBAHNE MPOBOIH-
JINCh B OCHOBHOM Mae-HIOHE B BOJIOEMAX M PhIOHBIX XO-
3siicrBax TamkeHrckoil obnactu. Mccnenosano 150
9K3. kaproo6pasusix (Cypriniformes) psi6, oTHOCS-
mwmxcs K 5 Buaam caszan - Cyprinus carpio, miotsa -


http://bibliofond.ru/view.aspx?id=434107
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Rutilus rutilus, kapacs - Carassius auratus gibelio,
Gemsiit amyp - Ctenopharyngodon idella, Gembrii
tojcroioduk - Hypophthalmichthys molitrix [5, 108
c.]. Jna ompenencHus BHIOOB TEIBMHUHTOB PYKOBOI-
CTBOBAJIMCH ONPEACITUTEIAMU IMapasuTOB IMPECHOBOA-
HBIX pBIO [3, c. 5-76; 4, 583 c.].

Cpenn mapa3uTapHBIX OOJIe3HEH 3HAYUTEINBHOE
MECTO 3aHMMAIOT I'CJIBMUHTO3bI, BbI3BIBACMbBIC LICCTO-
JaMu, TpeMaTogaMu, aKaHTOHe(l)aﬂaMI/I, HEMaToJaMH
1 MOHereHu. B YaCTHOCTH, B BOAOCMaAX V30ekucrana
JAO0CTAaTOYHO IIHUPOKO pPACHpPOCTpaHCHBI ILECTOA03bI
pBIO (Mrynes, Aurpammos, 6oTpuonedanes), TpeMa-
TOO03bI (CaHl"BI/IHI/IKOJ'[e3, JUITIIOCTOMO3, ITOCTOAUILIO-
CTOMO3), akaHToIedane3sl (HEOXHHOPHUHXO03, TTOM(o-
pUHX03), HEeMaTONMO03Hl (padumackapnos3, THOKTO(H-
MO3, (PUIOMETPO3) U MOHOTEHEH (MOHOTEHOUTIO3HI).

I'enbMHHTO3BI JAOBOJIBHO IIHWPOKO pacnopocTpa-
HEHBI Cpen KyJIbTUBHPYeMbIX prI0. He Bce nx Bo30y-
AUTCIIN B paBHOﬁ MEpEC NAaTOrCHHbI, OTHAKO HEKOTOPLIC
U3 HHUX, HallpUMep MOHOTeHe! (pa3BHBalOIIMECs Mps-
MBIM IIyTeM, 0€3 y4acTHs NMPOMEXYTOUHBIX XO03sEB),
HCPCAKO HaKaIlJIMBAIOTCA B IpyJdax B 6OJ'II:.IHI/IX KOJIu-
YeCTBAaxX U BbHI3bIBAIOT BCIIBIIIKHU 6OJ'163HI/I.

3HAYUTEIBHBIM BHUIOBBIM Pa3HOOOpa3ueM Xapak-
Tepusyetcs kiaacc Nematoda. Hamu 3apeructpupoBaso
14 BupoB, mpuHaiexkamux kK 4 otpsgam. Otpan
Trichocephalida Skrjabin et Schulz, 1928 npexncrasien
omuum BumoM - Capillaria tomentosa Dujardin, 1843,
KOTOPBII OTMEYEH Y OONBITMHCTBA BHIOB Kaprmooopas-
HBIX B €CTCCTBCHHBIX U pLI6OBOI[HBIX npyaax V30eku-
cta"a. HanGonpmmM BUAOBEIM pasHOOOpa3ueM OTIH-
vaetcs otpsi Spirurida Chitwood, 1933. Hamu otme-
4yeHo 8 Bu0B. OcTalibHbIE OTPSIBI PEACTABICHBI 1-2
BUaMU - OaHAIBHBIMU TTapa3utamu peid. Crenyer oT-
metuth Haxoiku Dioctophyme renale Goeze, 1782
(larvae) y kapmooOpa3HbIX B UCCIEAYEMOM pPErHOHE.
Panee sTtor BUJ OBLII OTMEYEH Y MHOTHMX BUJIOB pLI6 BO-
JI0eMOB AMy1apbi U HUXKHETO TeueHus: Chlpaapbu.

Hemanoter: Capillaria tomentosa, Dioctophyme
renale, Rhabdochona denudata, Rhabdochona gnedini,
Desmidocercella numidica, Gnathostoma hispidum,
Camallanus truncatus, Philometra ovata, Ph. abdomi-
nalis, Ph. intestinalis, Contracaecum spiculigerum, C.
microcephalum, Porrocaecum reticulatum u Raphidas-
caris acus

Axanronedanst: Neoechinorhynchus rutili, Pom-
phorhynchus laevis, Acantocephalus lucii u A. anguil-
lae Miiller. 1780.

OTMeueHHBIE BBl CKpPEOHEH, 3a MCKIIOUCHHEM
Acanthocephalus lucii, panee GbuTH OOHApPYKEHBI Y
KapIOBBIX PHIO B YCTBAX peku CrIprapbu.

Knacc Monogenea npeocmasnen 1 euoam: Dac-
tilogyrus vastator o6uapysiceno ceconemrax u 83poc-
JIBIX 0COObAX CA3AHA, KAPACA 5-1 IK3EMNAAPAX KAHCOOU
Dpblobi.

3akaiouenne. B uccrnenoBaHHBIX BOJOEMax |
pBIOX03aX, HAMH Y KaplooOpa3HbIX ppI0 0OHAPYKEHO
19 BUIOB mapa3uToB, NPUHAJISKAIMX K HEMATOaM,
akaHTouedasaM 1 MOHOTEHETHUECKHM COCAJIBIINKAM.
[Ipu 3TOM, NOMUHHpYIOIEE MOJIOKEHUE 3aHUMAIOT
Hematozbl (14 BumoB). Axkanrouedainbl cocTosT U3 4
BunoB. Monogenea npeocmasnen 1 suoam. Ilomyden-
HbIE pe3yJIbTAThl HABOAAT Ha MBICIIb, YTO HAHOOJIEE OII-
THUMAJIbHBIC YCJIOBUS IUI (DYHKIMOHHPOBAHHS COOT-
BETCTBYIOLIMX COOOINECTB TCJIBMUHTOB, BEPOSTHO,
HUMEIOTCSl B BOJlOEMaX cpemHero TeueHus ChlpaapbH.
OOuiue psga rpymnmn Oecro3BOHOYHBIX — OOHTaTENeH
BOJIHBIX AKOCHCTEM SIBJISIOTCSI IIPOMEKYTOYHBIMH XO-
3si€BaMH M1apa3uToOB PbIO. A CKOIUICHHE HA ATUX TEPPH-
TOPHSX BOJHO-OOJIOTHBIX MNTHIl M MJIEKOIUTAIOUINX
CIIOCOOCTBYIOT IUPKYJISILIMK COOTBETCTBYIOIINX BUJIOB
U TPYII FeIbBMUHTOB.

CncoK ucnoJib30BaHHOM JIMTEPATypPbl

1. Myccemmnyc B.A., Banstuackuii B.®., 'ono-
BuHa H.A., u ap. Uxtuonartonorus. Ilog pen. B.A.
Myccenuyc. M.: Jlerkas W mnuiueBas HOPOMBIIUIEH-
HOCTb. 1983, - 296 c.

2. beixoBckas-ITaBmosckast U.E. Tlapa3uts peio.
PykoBozcTBO 10 M3ydenuto. - JI.: Hayka, 1985. — 121
c.

3. Jyoununa M. H. Kiacc nenro4nsie 4epBu -
Cestoda Rudolphi, 1808 // B ku.: Onpenenurens napa-
3utoB TpecHOBOMHBIX pbi0 CCCP. - JleHwHTrpan:
Hayxka, 1987. T.3. — C. 5-76.

4. Aspgee B.B., bayep O.H., beixoBckas-Ilag-
nosckas U.E. u np. Onpenenuteins napa3uToB IpecHO-
BOIHBIX pbIO. [lapasuTnueckue MHOTOKIETOYHBIE.
(Btopas gactep). — Jlenurrpan: Hayka, 1987. Tom 3.
583 c.

5. Mupabaymnaes .M., Mup3saes Y.T., Ky3me-
10B A.P., KumcanoB 3.0. V36ekucToH Ba KyuIHH
Xyayiap Oanukiapy aHukiIarndy. - TomkeHt: CaHo-
cranzapt, 2011. — 108 c.



L
E=2®  \schodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #3(43), 2019 19

Cherniavsky E.A.

PhD Chemistry, lead researcher

Research Science Institute for Physical and Chemical Problems of the BSU
Bolotina E.A.

Junior researcher

Research Science Institute for Physical and Chemical Problems of the BSU
Branovitskaya E.S.

Junior researcher

Research Science Institute for Physical and Chemical Problems of the BSU
Mikhaltsova N.M.

Intern

Research Science Institute for Physical and Chemical Problems of the BSU
Harutyunyan A.A

PhD Veterinary, Senior researcher

Scientific-Research Centre,

Yerevan State Medical University after Mkhitar Heratsi

Yenkoyan K.B.

Doctor of Science in Biology and Medicine,

Professor in Biochemistry Department

Yerevan State Medical University after Mkhitar Heratsi

EFFECTS OF ELECTROSTATIC FIELD ON FIBRINOGENOLYTIC ACTIVITY OF BLOOD CELLS

Yepnasckuii E¢zenuii Anamonvesuy

Kanouoam Xumu4eckux Hayx, 6e0yuuli HayuHvlill COmpyOHUK
Hayuno-uccredosamenbckuii uHCmumym u3uko-xumMudeckux npooiem
Benopycckoeo eocyoapcmeennozo ynueepcumema

Muxanvyoea Hamanva Muxaiinoena

cmaoicep MAaOuLe20 HayyHo20 COmpyOHUKA
Hayuno-uccredosamenbckuti uncmumym Qu3uKo-Xxumu4eckux npooiem
benopycckozo cocydapcmeennozo ynueepcumema

bonomuna Examepuna Anexcanopoena

MAAOWIUTL HAYUHBIL COMPYOHUK

Hayuno-uccredosamenvckuti uncmumym ou3uKo-xumudeckux npooiem
benopycckozo cocydapcmeennozo ynueepcumema

bpanosuuykan Examepuna Cepzeeena

MAQOWUL HAYYHBIL COMPYOHUK

Hayuno-uccredosamenbckuii uHCmMumym u3uko-xumMudeckux npooiem
Benopycckoeo eocydapcmeennozo ynueepcumema

Apymionan Aiik Awiomoeuy

Kanouoam semepunapuvix HayK, HayuHblll COMPYOHUK
Hayuno-uccnedosamenvckuii yenmp,

Epesanckuii 2ocyoapcmeennutii meouyunckuti ynusepcumem umenu Mxumapa I'epayu
Enxoan Koncmanmun bopucoeuu

00KMOp MEOUYUHCKUX HAYK, npogheccop Kaghedpvl Ouoxumuu
Epesanckuii 2ocyoapcmeennvlii meduyunckuil ynusepcumem umernu Mxumapa I'epayu

IDPEKTHI QJIEKTPOCTATHYECKOI'O ITOJISI HA ®UBPUHOTEHOJIMTUYECKYIO
AKTUBHOCTbD KJIIETOK KPOBH

Summary. The effect of an electrostatic field (ESF) of 100 kV / m on human blood cells was studied. It has
been shown that ESF has a stabilizing effect on erythro-cytes. It was shown that during the treatment of both
erythrocytes and platelets proteolytic enzymes were released in extracellular medium. In the case of leukocytes,
the effect of ESF did not lead to the release of proteolytic enzymes.

AnHoTanus. Mzyueno BnustHus snekrpocratnieckoro noutst (OCII) nanpspkeHaoctsio 100 kB/M Ha kieTkn
KpOBH uelioBeka. Y craHoBieHo, uro DCII okaspiBano crabuimsupyromuii a3¢gdekt Ha KiaeTkn spurponnToB. [lo-
Ka3aHo, 4TO B IpoHecce 06pa60TKI/I, KaK SpUTpOUUTOB, TaK U ’I‘pOM60HI/ITOB U3 KJIICTOK BBICBOGO)K,Z[aJ'II/ICI) poTeo-
nuTrdeckne pepMeHTsl. B ciydae neikonuToB Bo3aeiicTeue JCII He mPpUBOANIO K BRICBOOOKAECHUIO BO BHEKIIE-
TOYHYIO Cpely POTEOMTHICCKIX (DEPMEHTOB.

Key words: electrostatic field, plasma, blood, blood cells, erythrocytes, plates, leukocytes, proteases, fibrin-
ogen.

Knroueswie cnosa: aJleKmpocmamuieckoe noJie, niasma, Kpoevb, KiemkKu Kpoeu, s3pumpoyuntsl, mpOMéOL;Z/lWZbl,
JIEUKOYUMbL, NPOMeasvl, GUOPUHOEH.
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IMocranoBka npodJembl. Ha npoTsokennu 6onee
10 net mmpoxoe pacpOCTPAHEHHUE MOTYUHIIO UCIIOJIb-
3oBanue DCII B kmmHIgeckoit mpakruke. ICII crrocob-
CTBYET IOSBJICHUIO PA3JINYHON CTEIICHNU BBIPAKEHHO-
CTH BUOpalMM B TKaHAX, PAaCHpOCTPaHAIOIIEHCA Ha
3HAYUTENbHYI0 TUIyOWHY. DTH KojeOaHWs CIOCOOHBI
OKa3bIBaTh BIMSHHE Ha HEPBHO-PELETTOPHBIA amma-
part, JIOKaJIbHO PAcIONI0)KEHHbIE KPOBEHOCHBIE U JIHM-
(haTndeckue cocyibl, peryInpoBaTh TOHYC MBIIIII, BO3-
JIeWCTBOBaTh Ha (PYHKIIMOHAIBHOE COCTOSHHE BHYT-
pEeHHUX opraHoB. J[aHHBII MeTOx B HacTosIIee BpeMs
MPUMEHSETCS [IPU JICUEHUH NTaTOJIOTHH OPTraHOB OMOPHI
W JIBYOKEHHMs, 32a00JIeBaHUSIX IIEHTPaAJIbHOH W nepude-
pUYecKoi HEpBHOW CHCTEMBI, TUM(POTHIECKON U Be-
HO3HOH HEJOCTATOYHOCTH, MAaTOJOTHU OpOHXONErod-
HOW CHCTEMBI M OPTaHOB MHIIeBapeHHs. [ 1]

He cMotpsa Ha mmpokoe pacnpoctpanenue DCII
VX BIIMSTHHE XHUBBIE OPTaHU3MBI IO CHX 0P ITOTHOCTHIO
He U3y4eHsl. B psje ucciaenoBaHui IOKa3aHbl OTPULIA-
TenbHbIe 3()(GEKThI IPU ACHCTBUH 3JIEKTPOMArHUTHBIX
MOoJIeH, B TO BpeMs KaK B IPYTHX UCCIIECAOBaHUAX OTME-
YeHO OTCYTCTBHE OTPHULATENBHBIX IOCIEACTBUI OT
BO3JCHCTBUS JAHHBIX IIOJECH HA JKUBbIE OPIaHU3MBL.
HccnenoBanue Ouoorudeckux 3¢ ¢GeKToB MOKa3ao,
YTO Hauboyee YyBCTBUTEIBHBI K 3JIEKTPOCTATHUEC-
ckomy moito (DCII) neHTpansHast HepBHAs CHCTEMa U
cepreyHo-cocyaucrtas cucrema [2]. JIoBOJBHO CIIOXK-
HBIM SIBIISIETCS] PACCMOTPEHHE TEOPETHIECKOH CTOPOHBI
3TOTO BOIPOCA B CBA3H C MHOTO()YHKIMOHAIBLHOCTBIO
JEWCTBHSA CHJI DJIEKTPOMAarHUTHOTO IIOJISI M CIIOXKHO-
CTBIO CTPYKTYPHBIX U HaZICTPYKTYPHBIX IIPEBPAIICHUH,
MPOTEKAOIIMX HA MHUKPO-U MaKpOYPOBHSX B (DU3UKO-
XUMUYECKoi cucteme [3].

BrisicHeHHe MeXaHHU3MOB JEHCTBHS AJIEKTPOCTa-
THYECKUX IOJIeH KaK Ha KIJIFOUeBble KOMIIOHEHTHI U CH-
CTEeMBI KPOBH B KOHEYHOM HTOTE, JIa€T BO3MOXKHOCTD
nporHo3upoBanus aeiicteus DCII Ha pa3nuyHble CU-
CTEMBI OpraHu3Ma.

AHaJIM3 NOC/IeAHUX UCCIeOBAHMI U My0/IuKa-
nmii. B nmuTeparype npuBoasTCS aHHBIE, YKa3bIBaIO-
IIMe Ha TE WM MHBIE CIBUTH B ()YHKIIMOHUPOBAHUH Op-
TraHu3Ma B pe3yNbTaTe MOBBIMIECHUS HANpPSKEHHOCTH
BHemHUX DCII. Ocoboe BHUMaHWE OTBOJUTCS M3yde-
Huto BiusiHust DCII Ha cucTeMy npo-/aHTHOKCHAAHT-
HOTo romeoctasa. belio nmokasano, uro BHemHue ICIT
MPHUBOJAT K YBEINYECHUIO BHYTPHUKICTOUHBIX PEAKTHB-
HBIX popm kucinopona (PPK), a Taxke BBI3BIBAIOT HC-
XOJHOE TOHWXKEHHE AKTUBHOCTH AHTHOKCHJAHTHBIX
(hepMEHTOB ¢ TOCIEyIomeil ajanTaTHBHONW aKTHBa-
muei. Kpome Toro, mokaszan ekt BHenrHnx DCII
KaK Ha €CTECTBEHHBIE, TAK M HA UCKYCCTBEHHBIE OMOJIO-
rudyeckne MeMOpaHbl. VMerorcst naHHble 00 M3MeHe-
HUM aKTUBHOCTH CHCTEMBI CBEPTBIBAHHMS KPOBH MOJ
BiaustareM OCII [4-9]. Panee Hamu OBIIO TOKa3aHo,
gyto OCII mpuUBOAWT K CYIIECTBEHHBIM CIBUTaM B
(hyHKIIMOHMPOBAHUK CHCTEMBI reMocTa3a. JlaHHbIH 3¢~
(bext HAOIIOAANCS JUIIb B MIPUCYTCTBUM KiIeTOK [10-
13]

BoiesieHne HepelIeHHBIX paHee YacTell 00mei
npo6emsl. Mccnenosanust o Bimsiauio DCII Ha 6uo-
JIOTHYECKUE CUCTEMbI KpallHEe MaJO4YHCIEHBI, OTPBI-

BOYHBI M 4aCTO MPOTUBOpeuuBkl. TeM He MeHee, uMe-
FOTCSI BECOMBIE IPEAIOCBUIKH TOTO, YTO CHCTEMA CBEp-
TBIBaHUS KPOBH TOJBEP)KEHA BIMSHHIO BHEIIHETO
OCII. BersicHeHNE JaHHOM MPOOIIEMBI U BCKPHITHE Me-
XaHU3MOB Bo3zericTBus BHemHero JCII Ha mporeccst
TeMOCTa3a COCTABILIET CYTh NaHHON HAYYHOH paboTHI.
ITocTaBneHHas mpobieMa, HACKOIBKO MOYKHO CYIHUTh
10 JOCTYITHOM JIUTepaType, A0 CUX MOp HE pelIeHa.

Heasn craTbu. Llens paboTs! 3aKiIr0yanachk B U3y-
YEHHUU BJIMSHUS 3JEKTPOCTATUYECKOTO TONS Ha INpo-
TEoNUTHYEeCKUE (PEPMEHTHI IJIa3Mbl U KJIETOK KPOBH.

N310:keHNEe 0CHOBHOIO MaTepHaJa.

Mamepuanvt u memoOoul uccnredosanus. B pabore
UCTIONB30BANIN: KPOBb, CBEKE3AMOPOKECHHYIO IUTPAT-
HYIO IUIa3My JOHOPCKOH KPOBH U TPOMOOIMTapHYIO
Maccy («PecmyOnmkaHCKasi CTaHIOUS TEpETHBAaHUS
kpoBm», MuHCK, Bemapycp), ®ubpuHOTeH, 3pHTPO-
LUTHI ¥ TEHKOIUTHI BBIIEISUIN U3 JOHOPCKOH KPOBH.

Bolaenenue nEHKOLUTOB IPOBOAMIM IO METO-
nuke [14]. KpoBb nmosyyanu oT 30pOBBIX JOHOPOB U3
BEHBI C HCII0JIb30BaHueM 3,8% LUTpaTa HaTPHsI B Kaue-
CTBE NMPOTHBOCBEPTHIBatoIero arenra. O0paser KpoBH
CMENIMBaJIi ¢ paBHBIM 00BeMOM 1% pacTBopa xena-
TiHa 1 HHKyOnpoau 1 gac mpu 37°C. [Tocne ocaxne-
HUSI PUTPOLIUTOB, CYNEPHATAHT OTOMPAK B OTAENb-
HYIO IPOOUPKY U TPHXKJIBI OTMBIBAIIM PACTBOPOM XEH-
kca, neHTpudyrupys mo 10 mua npu 3000 06/MuH.

BeigeneHne 3pUTPOLUTOB MPOBOIMIN 1O METO-
muke [15]. B mpoOupky ¢ KpoBbIO HOOABISAIN IBYX-
KpaTHBIA m306ITOK Oydepa 50 MM Tris-HCI ¢ pH 7,4,
comepxamniero 150 MM NaCl, uentpudyruposamu 10
muH pu 1000 06/muH. Janee cynepHaTaHT YIS 1
HOJIyYEHHBIE 3PUTPOLUTHI 3 pa3a MPOMBIBAIH H30bIT-
KoM OydepHoro pactBopa, HeHTpudyrupys mno 10 Mun
npu 2000 06/mMuH.

Jlnsa aHanu3a GENKOB UCTIOJIB30BaH METO KamuJl-
nsipHOro  Anektpodopesa (mpudop: P/ACE MDQ
Capillary electrophoresis System (Beckman Coulter
Inc., CIIA), xamuuisipel fuamerpoM 50 MM, 3ddek-
TUBHAs JUHA 21 cM, CIEKTPO(OTOMETPHUYCSCKHIA JIe-
TEKTOP);

CriexTpooTOMETpHIECKNE U3MEPEHHS ITPOBOIN-
much Ha criektpodoromerpe Solar PB2201 (bemapycs),
C HCIOJB30BAHUEM MPOTPAMM PETHCTPAIIUH CIEKTPOB
roryomeHus. [IpuMeHsIn KBapIeBble KIOBETHI C TN~
HOW onrtugeckoro mytu 10 Mm.

Jnsa onpeneneHuss MPOTEOTUTHIESCKON aKTHBHO-
CTH UCTIONB30BaJIM MOIUGUIIMPOBaHHBIN MeTon M.JL.
AmncoHa [16]. Meron ocHOBaH Ha ruzaponmse 2% Oenka
(B manHOI1 paboTe Mcnonb30Bany GUOPUHOTEH) Ipera-
patom dpepmenta nipu (37,0 + 0,2)°C, ¢ mocnemyromnieit
WHAKTUBaNueH epMEeHTa H OCAKIACHUEM HEIPOTHIPO-
n3oBaHHOTO Oenka 0,3 M TpUXJIOpyKCYCHOW KHCIIO-
toit (manee TXY). [l MOJHOTO OCaXKICHUS PACTBOP
BeiepkuBasn 20 muH mipu (37,0 £+ 0,2)°C u dprasTpo-
BaJIH.

[TpoTeoanTHYECKyIO aKTUBHOCTD B €]1/MJI BBIYHC-
TSI 110 popMyIIE:

D-4-1000
A=2T0
1,15-10'm
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rae D — onTuyeckast IIOTHOCTD, U3MEpEHHas!
CHEKTPO(POTOMETPUIECKH;

4 — oTHOMIEHHE 00BEMOB PEAKIIMOHHOH CMECH U
pactBopa pepMmenTa nocie godapnerus TXY;

1,15 — THPO3WHOBEIH SKBUBAJICHT;

10 — Bpems ruzmponmsa cyocTpaTa, MUH;

M — KOJIMYeCTBO (hePMEHTHOTO Ipenapara,
B3TOTO Ha MPOTEOJIN3 (B MI' HA 1 MJI (hepMEHTHOTO
pactBopa);

1000 — nmepeBoHOM KOA(PUIMEHT MOTYYEHHBIX
eauHML Ha 1 T pepMeHTHOrO npenapara.

DJIEKTPOCTaTUYECKOE TI0JIe TEHEPUPOBAIH C HC-
MOJIb30BaHNEM 0JIOKa MUTAHHSI IOCTOSIHHOTO TOKA BBI-
COKOT'0 HaINpsDKEHHUS, C JUAIIa30HOM HalpsHKEHHH 10 2
KB, ZBYX NpSIMOYTrOJbHBIX IUIACTHH-3JIEKTPOIOB HA

JIMDIICKTPUKE, KOHJCHCATOpa BBICOKOH emkocTH. WH-
TEHCHUBHOCTb 3JIEKTPOCTATHYECKOTO MOJIS COCTaBIISIIA
ot 10 1o 100 xB/m.

Peszyromamer u 06cyscoenue.

DKCHePUMEHTHI TI0 U3YUYCHHUIO AJIEKTPOCTaTHYe-
CKOTO TIOJISl Ha KJIETOYHBIC 3JIEMEHThI KPOBH IMPOBO-
JIAJIA C UCTIONb30BaHUEM KJIETOK, CYCIICHIUPOBAHHBIX
B I1a3Me KpoBH. JIJist BBISCHEHHMS BO3MOXKHBIX 3D ek-
TOB Ha CaMy IIa3My IPOBOANIN H3MEPCHHUE MPOTEOIH-
TUYECKOW aKTHBHOCTH OOpa3IoB IUIa3MbI, 00paboTaH-
Hoit OCII (100 kB/M) B Teuenue 1 4aca U KOHTPOJIb-
Horo oOpasua (1 yac mpu KOMHaTHOH Temmeparype).
CpaBHEHHE JAHHBIX KOHTPOJLHOTO 00pa3iia u 00pado-
tagHOTO OCII TOKAa3amo OTCYTCTBHE CTATHCTUYECKH
3HAYUMBIX OTIHIHi (puc. 1).

paccTOsIHUU 2 CM OpYT OT JApyra, yCTAHOBICHHBIX Ha
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Pucynox 1. 3asucumocmov onmuueckou nIOMHOCMU 8000PACMBOPUMBIX HENMUO08, 8bICEOOOIHCOAIOUUXCS
npu 2uoponuse QuUOPUHO2eHa hepMeHMaMU NIAZMbl KPOBU OM 8PEMEHU 2UOPOIU3d.

B kauecTBe MOAENBHON CHCTEMBI MCIIOIb30BAN
CYCIEH3H1I0 TPOMOOLIMTOB B I1a3Me KpoBu. [1pu obpa-
6otke cycnensun TpombonuToB DCII mpoTeonuTude-
CKasl aKTHBHOCTH 0Opa3IOB MO OTHOIICHUIO K (HhuOpu-
HOTEHY yBEIMYHMBAJIACh 10 CPAaBHEHHIO ¢ HEOOpaboTaH-
HbIMH oOpasuamu. Ha pucynke 2 mnokazaH rpaduk
M3MEHEHHsI TIPOTEOIMTHIECKON aKTMBHOCTH IOJIBEPT-
HyThIX AericTBuio0 JCII 00pasioB cycreH3uu TpoMoo-
IIMTOB TI0 CPABHEHHIO C KOHTPOJIBLHBIMHU HEOOpaboTaH-
HbIMH 00pa3iamMu. V3 pucyHka 2 BUAHO, 4TO yBeJnye-
HHE BpEMEHH NpeaBapuTenabHOil 00padoTkn DCII

TIPUBOJIMIIO K MOBBIIIEHHUIO MPOTEOIMTHIECKON aKTHB-
HOCTH CYyCIIeH3UH TpoMOonuToB. OOpaboTKa CycleH-
3un TpombormToB DCII B TeueHne 2 4acoB IpU KOM-
HaTHOU TeMIiepaType MPUBOJMIIA K MOBBIIICHUIO IIPO-
TEOJUTHYECKOH aKTUBHOCTH CYCIEH3UH TPOMOOIIMTOB
Ha 1000 ex/mi, uro cocranisuio 28,3 % 1Mo cpaBHEHUIO
¢ HeoOpaboTaHHbIME 00pa3iiamu. JlansHeiiniee yBeu-
YEeHUE BPEMEHH JI0 4 4. He IPUBOIMIIO K YBEIHUYECHHUIO
MIPOTEOIUTHYECKOI aKTHBHOCTH.
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Pucynox 2. 3agucumocme pasnocmu npomeosumuseckol akmueHocmu oopasya cycneH3uy mpomooyumos, 0o-
pabomannozo ICII 6 meuenue pazno2o RPOMENCYMKA GpEeMeHU, U KOHMPOTbHO20 0bpasya,
He noosepoicennozo oeticmauio ICII om epemenu oopadbomxu ICII.
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Hanee 0Obuo m3yueHo neiicteue DCII Ha neiliko-
UTHL. B paboTe ObUIN HCIIOIh30BaHbI OTMBITHIE KIETKH
JEHKOIUTOB B pacTBOpe, coiepskameM 4 % ChIBOpO-
ToyHOTo ansbymuHa u 0,9 % xmopuna HaTpus. YcTa-
HOBJICHO, YTO KaK KOHTPOJbHAS CYCIICH3UsI JICHKOIIH-
TOB, TaK M CYCIIEH3Hs JEHKOLNTOB, MOABEPTHYTasl BO3-
nericteuro OCII B Teuenne 4 4vacoB He oOamaia
MPOTEOIUTHYECKOH aKTHBHOCTBIO 10 OTHOLICHUIO K
TaKUM OEJKOBBIM cyOcTpaTaMm, Kak (GuOpHHOTEH.

Junst uzyqenust peiicrust OCII (100 kB/m) Ha u3o-
JIMPOBaHHBIE KJIETKH 3PUTPOIMTOB YesioBEeKa ObIIM HC-
MOJIb30BaHbl JIBE MOJIEIbHBIE CHCTEMBI: OTMBITBIC

Pucynok 3 — Ananusz eviceoboscoarowuxcsa uz spumpo

yumos

KJIETKU SPUTPOLIMTOB B H30TOHHMYECKOM PACTBOPE XJIO-
pHIa HaTpHs U LIebHAas BEHO3Hasl KPOBb YesoBeka. Ha
pucyHke 3 mokaszaHa 3neKTpodoperpaMmma BHICBOOOXK-
JAIOIIXCS U3 SPUTPOLIMTOB IIPOLYKTOB OEIKOBOM IPH-
pOIBI ipr 00pabOTKE CYyCIIEH3UH KJIETOK B H30TOHHUYE-
ckom pactBope DCII B teuenue 30 muH (puc 3.a) u
KOHTPOJBHOTO 00pa3na, NHKYOHPOBAHHOTO TIPH KOM-
HaTHOHU Temneparype B Tedenue 30 muH (puc 3.0). U3
pHUCYHKa BUIHO, 4TO Iipu HanoxeHnun DCII npouecc re-
MOJIM3a 3aMEJJISUICS, YTO HPOSIBISIIOCH B MEHBIIIEM CO-
JIep>)KaHUU OEITKOB B PacTBOPE.

A

N

0enK08 MemoooM KanuuisipHo20 1eKmpogopesda.

a: anexmpoghopezpamma 0bpazya cynepHamanma npeosapumenbHo UHKYOUpOB8anHol
npu komHamnou memnepamype ¢ ICII (100kB/m) 6 meuenue 30 mun cycnensuu Kiemox 3pumpoyumos
8 U30MOHUYECKOM PACMBOpe XA0PUOa HAmpus,
0: anekmpoghopezpamma obpazya cynepHamanma npedsapumesibHo UHKYOUupoB8anHol
npu KOMHAMHOU memnepamype 6 medenue 30 Mun cycnensuy Kiemox dpumpoyumos
6 U30MOHUYECKOM PaAcCmeope X10puoa Hampus.

Ha pucynke 4 mpeacTaBieHbl pe3yabTaThl Kamui-
JSIpHOTO 3yekTpodopesa IIasMbl HEoOpabOTaHHOU
KpoBH (puc 4.a), TuIa3Mbl, TOJXy4eHHOH 3 obOpasia
KpoBH nociie BeraepkuBanus B DCII B Teuenne 30 Mux
(puc 4.6) 1 TIa3MBI KOHTPOJIEHOTO 00pasiia KPOBH, WH-
KyOHMpOBaHHOTO IPH KOMHATHOM TeMIlepaType B Teue-
aue 30 muH (puc 4.8). U3 pucyHka BHIHO, YTO TIPH HH-
KyOMpOBaHMM KPOBH IPH KOMHATHOH TeMIeparype B

IJIa3My BBICBOOOXJIAIHUCh OCNIKH, O 4eM CBHAETENb-
CTBYET YBEJHMYCHHE Ha 3JIEeKTpodoperpaMmax MHKOB,
COOTBETCTBYIOIINX (QPaKLHIM 0 M Y TI100yauHOB. [1pu
9TOM, KaK M B ciyyae cycneH3uu spurpouuton, DCII
T10JIe OKa3bIBaeT CTAOMIN3UpYIOLee AeHCTBHE Ha Kie-
TOYHBIE KOMIIOHEHTHI KPOBH.

Pucynox 4 — Ananusz nnazmet kposu m

emoo0oM KanuiispHoz2o diekmpogopesa

a — anekmpoghopecpamma ucxo0Hou nia3movl Kposu,
0 — snekmpoghopezpamma niazmvl NPedSaApUMenbHO UHKYOUPOBAHHOTU NPU KOMHAMHOL meMnepamype
6 meuenue 30 mun kposu,
8 — 9IEeKMpPOopopecpamMma niazmvl NPeOBAPUMENLHO UHKYOUPOBAHHOU NPU KOMHAMHOU MeMnepamype
6 OCII (100xB/m) 6 meuenue 30 mun Kposu
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B pesynbrate 00pabotku 00pasnos kposu ICII B
TeyeHue 1 yaca mpu KOMHATHOM TeMIEpaType U Jaib-
HeHmeM HeHTpU(QYTHPOBAaHUU TPOOBL, B CYCIICH3UH
SPUTPOLUTOB HAOIIONANIOCH YMEHBIICHHE MPOTEONIH-
THYECKOI aKTUBHOCTH (DEPMEHTOB, a B CyNEepHATaHTE
HaOJII0aI0Ch TOBBIICHHUE MIPOTEOIUTHIECKOH aKTHB-
HocTH Takum 00pa3oM, MOKHO CHENATh BBIBOM, YTO H3
sputpouuroB noj aevicteueM DCII BEICBOOOXKIAIHCH
NPOTEOIUTHYECKHE (EPMEHTHl BO BHEKJIETOYHYIO
cpeny.

BoiBoabl u mpensioxkenusi. VzydeHo BIUSHUS
anekTpoctaruueckoro nois (DCII) HanpsHKEeHHOCTHIO
100 kB/M Ha KJeTKH KpOBH YeJIOBEKa. Y CTaHOBJICHO,
gto OCII oka3pIBaeT crabunmupyrommid d3QQeKT Ha
spurporutsl. [loka3zaHo, 4To B mporecce 00padoTKH,
KaK 9PUTPOLUTOB, TaK U TPOMOOIIMTOB U3 KIECTOK BBI-
CBOOOXKIANMCH IPOTEONUTHIECKNE (hepMEHTHI. B ciy-
yae jeiikountoB BozxaekcTBue DCII He nmpuBOAMIIO K
BBICBOOOYKJICHUIO BO BHEKJIETOYHYIO Cpey MpPOTEOIIH-
THUYECKHUX (DEPMEHTOB. Y CTaHOBJIEHO, YTO BpeMs 00pa-
30BaHUs MJIA3MEHHOTO U KPOBSIHOTO CI'YCTKOB YBEIH-
yuBasioch B DCII. MexaHu3M JaHHOTO SIBICHUS Tpe-
OyeT JanpHeHIero n3y4eHusl.

PaGotel BbIMOMHEHB! pU  (UHAHCOBOM TMOJ-
nepxke benopycckoro pecmy6nukanckoro QoHma
(hyHIaMeHTaNIBHBIX UccnenoBanmii (rpanT Ne 517Apm-
051) u I'ocynapcTBeHHOTO KOMHTETA 10 HayKe MUHH-
cTepcTBa 00pa3oBaHuA M HayKH PecrryOnmukn ApMeHns
(rpaat HB16-56).
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PA3ZBUTHUE MOJEJIA PA3BUTUS TOPHBIX PESEPBYAPOB

Summary. The developed model will allow evaluating the fracturing of the sandy seams, taking into account
geodynamic processes. The model is based on the fact that the main factor in the formation of the original fractur-
ing is stress-deformation state of the rocks during the period of active geodynamic processes. The intensity of the
fracture formation depends on the level of internal stresses caused by deformation processes in some layers of the
sandy seams. It is roughly assumed that high fracturing will be in places where internal stress exceeds the ultimate
tensile strength (UTS) of the rocks. Information about mechanical properties of these rocks is necessary factor for
the stress-deformation state estimation. In the first place, this is the value of Young's (elastic) modulus, the UTS
and elasticity. Therefore, the first stage in the development of a workable model for fracture formation in reservoir
rocks is the evaluation of the elastic modulus, the UTS and elasticity in these rocks. The mechanical properties of
the Pre-Carpathian rocks are processed for such estimation. Samples of rocks were selected according to stratig-
raphy, lithology and depth. Sediments of Cretaceous system, Paleogene and Neogene take part in a geological
structure of the territory. Age of rocks, lithology and depth are taken into account when sampling for further
research, because these parameters can change the mechanical properties of rocks. The 2D finite element model is
developed, that model will demonstrate the dependence of fracture strength on the geometric characteristics of a
sandstone seam within the anticline. The results of these studies will make it possible to better predict the high
permeability zones for the epigenetic reservoirs formation. This will allow conducting the secondary explorations
of the oil and gas accumulation within the oil-and-gas-bearing province of Carpathians.

Keywords: fracturing, stress-deformation state, finite element model, province of Carpathians, anticline.

Introduction.

Oil and gas extraction constantly dropped in the
oil-and-gas-bearing province of Carpathians. Operating
fields are in depleting phase, productive seams are get-
ting depleted and operating objects are being aban-
doned. For the last decade exploration seismic and
drilling works in the studied area were not only reduced
but often were not held in all. This threatens function-
ing of the existing infrastructure for oil and gas produc-
tion within this territory.

According to this, the issue of geological factors
influencing the formation, filtration-capacitive proper-
ties and oil and gas content of reservoir rocks is rele-
vant.

Geodynamic processes are played an important
role in reservoir rocks formation. In another words, ge-
odynamic processes are combined processes in the time
and space that affect not only the rocks deformation and
the structural traps creation, but also their reservoir
properties [1].

It is known that the formation of cracks in sedi-
ments takes place at various stages of lithogenesis as a
result of post-sedimentation processes and the influ-
ence of tectonic stresses [6].

The geologists had been exploring reservoir rocks
fracturing of the Carpathian oil and gas province for a
long time. But the main problem of these explorations
is that a minor role in the oil and gas migration pro-
cesses, the hydrocarbons deposits formation and espe-
cially during the development was given fracturing.
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The results of the research indicate that effective
fractures are most commonly found in the sandy flysch
seams. This is due to the fact that the layers of sand-
stones and siltstones, presumably, are the frame skele-
ton that assumes the main geodynamic loads of the tec-
tonic movements and causes cracks formation in the fi-
nal. The presence of effective and partially effective
fractures with the presence of various types of hydro-
carbons was fixed in the micro sections of many wells
[2, 7]

The integration of microscopic researches of res-
ervoir rocks with other methods (petrophysical, geo-
physical and hydrodynamic) is the most informative re-
searching methods of the fracture features in the pro-
cess of geological exploration [4].

Setting of the problem.

Quantitative modeling of the structure and produc-
tion conditions of oil and gas fields in order to predict
the production of wells is impossible because of the un-
certainty of the reservoir type, the characteristics of its
pore space and the geological structure of the area or
the deposit as a whole. Very important moment is to
determine the permeability distribution, which deter-
mines the discontinuity of the reservoir. Traditional ge-
ological models are reduced to the construction of a set
of maps of porosity, sand content, etc. That is why they
do not help in solving a detailed study of the reservoir
in cases of complex structure or high degree of frag-
mentation of the field.

Therefore, we are developing a model that will al-
low us to evaluate the fracturing of the sandy seams,
taking into account geodynamic processes. The model
is based on the fact that the main factor in the formation
of the original fracturing is stress-deformation state of
the rocks during the period of active geodynamic pro-
cesses. The intensity of the fracture formation depends
on the level of internal stresses caused by deformation
processes in some layers of the sandy seams. It is
roughly assumed that high fracturing will be in places
where internal stress exceeds the ultimate tensile
strenght (UTS) of the rocks.

Information about mechanical properties of these
rocks is necessary factor for the stress-deformation
state estimation. In the first place, this is the value of
Young's (elastic) modulus, the UTS and elasticity.
Therefore, the first stage in the development of a work-
able model for fracture formation in reservoir rocks is
the evaluation of the elastic modulus, the UTS and elas-
ticity in these rocks.

The mechanical properties of the Pre-Carpathian
rocks are processed for such estimation. Results of this
research are shown in this page. Samples of rocks were
selected according to stratigraphy, lithology and depth.

Sediments of Cretaceous system, Paleogene and
Neogene take part in a geological structure of the terri-
tory.

Age of rocks, lithology and depth are taken into
account when sampling for further research, because
these parameters can change the mechanical properties
of rocks.

Properties of rocks depend on genesis and epige-
netic geological processes.

Mechanical properties of rocks are a kind of phys-
ical properties and change only under the influence of
mechanical forces. They are expressed in the ability of
rocks to resist deformation and destruction. Those
forces are strength, dynamic strength, hardness, elastic-
ity, fragility, plasticity, abrasibility, etc.

Research of physical and mechanical properties of
rocks is necessary for:

- the choice of the drilling method and the type of
drill through tools;

- development of rational drilling technology and
fixing of well;

- better geological scrunity of the area, etc.

The main physical and mechanical properties of
rocks are determined by a set of geological features: the
mineral composition, structure, texture and depend on
the properties of the main mineral matter, the size of the
grains, the composition and properties of the mineral
cement, porosity, fracturing, and etc.

Rational use of information on the mechanical
properties of rocks is possible only if these data were
obtained during the simulation of epigenetic processes
occurring with the rock. Forcing in is the main factor
that destroys the rock during drilling.

For the first time, the pressing method was pro-
posed by E.F. Epstein. This method was used to evalu-
ate the resistance of rocks to fracture during drilling.
According to this, the cutting pick was pressed in the
rock sample. The cutting pick was like two-sided
wedge with an angle of 60°. However, this method can
only be used for highly plastic rocks in practice. Other
methods proposed by other researchers also have not
been widely used.

Shaneer L.A. analyzed the methods that were pro-
posed for measuring the resistance of rocks to forcing
in and the methods for determining the hardness of
forcing in as well. He concluded that there was a need
to fundamentally change the way of measuring.

The key point of conclusions by Schreiner L.A. is
reduced to the following. To determine the hardness of
plastic objects (in particular metals), a load is given. At
the same time, the area or depth of the impression under
the indenter is measured. Then for the rocks, which are
more or less brittle objects, should be known the area
of contact, and measure the load on the indenter at the
time of destruction. The most successful geometric
form of the indenter is a cylindrical stamp with a flat
base, since the contact area remains constant over the
entire time of forcing in.

The pressing method of the stamp allows not only
to determine hardness of rocks, but also to evaluate
their elastic and plastic properties.

The determination of mechanical properties was
carried out on samples of rocks (core), which were ex-
tracted at different depths. The preparation of the core
for research was carried out with the help of two units:
the core cutting unit and the core regrinding unit. The
research was carried on a UMGP-3 type unit. Both steel
and hard-metal stamps with a diameter of 1,5t0 2,0 mm
were used as indicators.

Fig. 1 shows the destruction diagrams of rocks ob-
tained on the device UMGP-3.
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Fig. 1. Rocks destruction diagrams (by L. A. Schreiner):
a — brittle rocks; b — plastically brittle rocks, P — pressure on the stamp;
o0 — deformation of the sample
The diagram (Fig. 1, b) shows that the OA segment corresponds to elastic deformation,
AB - plastic. At point B comes the fragile destruction.

Results.

Elasticity. Most rock-forming minerals are elas-
tically brittle objects, that is, they are subject to the
Hooke's law and destruct when the stress reaches the
yield strength. The rocks by the static load stresses de-
formation can be divided into three groups:

1. Elastic-brittle, that is subject to Hooke's law;

2. Elastic-plastic, destruction of which is preceded
by plastic deformation;

3. Highly plastic and very porous rocks, the elastic
deformation of which is miserable or practically zero.

The yield strength (table 1) can be conventionally
called the most contacting pressure under a stamp, in
which there is no plastic deformation, or, referring to
Fig. 1, we can say that it is a contact pressure at point
A. Point A shows the transformation from purely elastic
deformations to mixed elastic-residual. The vyield
strength po is defined as the ratio of the load Py at the
point A to the contact area of the stamp f:.

R
fgt -
O is the yield strength, MPa;

Po is the load on the stamp at which residual de-
formations begin, N.

The modulus of elasticity (table 2) is called the co-
efficient of proportionality between normal stress in the
rock and its relative deformation.

The elastic modulus varies from 0,03-10* to
1,7-10° MPa for most rocks. Its value depends on the
mineralogical composition, porosity of the rock, as well
as the type of deformation and the magnitude of the ap-
plied load.

The modulus of elasticity of rocks decreases with
increasing porosity. When stretching the modulus of

O =

elasticity decreases with increasing load, with compres-
sion the situation is completely opposite. The modulus
of elasticity of most sedimentary rocks is less than the
modulus of elasticity of the corresponding rock-form-
ing minerals.

The modulus of elasticity also influences the tex-
ture of rocks. Typically, in rocks with an obviously
schistose texture, the elastic modulus in the direction of
lamination is larger than perpendicular to the lamina-
tion. But still there is sometimes a reverse phenomenon.

The modulus of elasticity is determined by the for-

mula:
2
e Pd-x%)
dst(”y ’

E — modulus of elasticity, MPa;

@, — elastic deformation at any point of the defor-
mation curve on the segment OA, mm;

P — load, that is corresponding to this elastic de-
formation, N;

u — Poisson coefficient; for rocks is taken equal to
0,25.

Plasticity. Destruction of many sedimentary rocks
is preceded by plastic deformation. It begins as soon as
the stress in the rock exceeds the yield strength, and de-
velops at the same time with the strengthening of the
rock. The plasticity depends on the mineral composi-
tion of the rocks. It decreases with an increase in quartz,
feldspar and other fragile minerals. The plastic proper-
ties of the rocks grow with an increase in total pressure.
So, many rocks with an increase in the value of univer-
sal compression become plastic. But these same rocks
under atmospheric pressure are destroyed by fragile
fragments.
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The plastic properties of the rocks grow with in-
creasing temperature and moisture. Moisture most sig-
nificantly affects the plasticity of clay and chemogenic
rocks.

Plasticity coefficient. The plasticity coefficient
K, (table 3) is determined by the ratio of the total work
spent on the destruction (Awi) to the energy of elastic
deformations Ae. Whereas the area under the "load-de-
formation™ curve is proportional to energy, then the co-
efficient of plasticity is determined by the ratio of the
areas SOABCO and SA40EG.

Rocks are divided into six categories by the mag-
nitude of the plasticity coefficient.

The first category includes fragile rocks, from the
second to the fifth categories - plastic-brittle, and the
sixth includes highly plastic and very porous rocks.

It should be noted that mechanical properties for
rocks vary widely. This is due to the fact that the me-
chanical properties of individual types of rocks affect
not only the mineralogical composition, but also their

structure. Rheological properties of rocks must be taken
into account when developing the model. Folding takes
place over a long period of time. In such conditions,
mountain clay rocks, such as argillites and siltstones,
practically lose elastic properties and behave like lig-
uids. It becomes clear that the geometric parameters
and the high fracture zones formation depend on the
thick seams of sandstones.

Many studies by scientists, for example [3, 5],
show the prospect of hydrocarbon deposits exploration
in such strata, especially within the anticlines.

The sandstone seam is in a flat deformed state, be-
cause of its large extent. Therefore, at this stage of re-
search it is decided to develop a 2D model, which will
demonstrate the dependence of fracture strength on the
geometric characteristics of a sandstone seam within
the anticline.

An example of the created model is shown in Fig.

2.
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Fig. 2. The anticline model formation:



28 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #3(43), 2019

)|
EESY| |

a— grid creation;

b — model of limits and loads;

¢ — calculation results for the high fracturing areas
determining

Discussion and conclusion.

The results of these studies will make it possible
to better predict the high permeability zones for the ep-
igenetic reservoirs formation. This will allow conduct-
ing the secondary explorations of the oil and gas accu-
mulation within the oil-and-gas-bearing province of
Carpathians.
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Table 1
Value of the yield strength of the Pre-Carpathians foredeep rocks
) Argillites Siltstones Sandstones
Formation , = ; = ; =
Omin Omax o o Omin Omax o o Omin Omax o o
K"i‘EWShCha’ 9.4 | 93,9 |2040| 28,7 | 7.3 | 93,9 |40-60| 59 | 21,4 | 170 |80-100 94
1
Polyanytsa, Nijpl | 9,7 | 148 |20-40 | 34,5 | 13,6 | 152 |20-40| 39 | 14,1 | 80 |20-40 | 40,7
Menilit, Psml 11,5 | 126 |20-40| 34 | 59 | 202 |20-40| 49 | 152 | 231 [80-100| 99,3
Bystrytsa, Pabs | 10,9 | 323 |20-40 | 51,1 | 17,7 | 124 |40-60| 49 | 75,8 | 349 g_%%' 180
Vygoda, Povg 36,2 | 154 | 60-80 | 58,6 | 144 | 232 - 11232 548 | 295 |60-100| 145
Manyava, P>mn | 10,6 | 224 | 20-60 | 62,7 | 17,8 | 282 |20-60 102 | 842 | 282 1168%' 180
Yamna, Pjm | 168 | 38,0 |20-40| 25 | - ; ; - 361 | 248 11‘;%' 1415
Stryi, Kast 12,8 | 206 [20-60| 66 | 10,2 | 236 [40-60| 78 | 17,3 | 308 [80-120] 148
Average value 94 | 232 [2040| 45 | 73 | 282 [20-40| 71,3 | 14,1 | 349 [80-100 128
Notes:

Opmin, — Minimum value of the yield strength, MPa;

O'rnax

— maximum value of the yield strength, MPa;

o' —the value of the yield strength that occurs most often, MPa;

o — the average value of the yield strength, MPa.
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Table 2
Value of the elastic modulus of the Pre-Carpathians foredeep rocks
F " Argillites Siltstones Sandstones
ormation , = , = . =
Emin Emax E E Emin Emax E E Emin Emax E E
Ko‘r/?tyShCha’ 900/ 23100, 1000-2000 6960 1470 27000 1110000 5880/ 28100 9000-10000| 17940
1
Polyanytsa, Nypl| 1700| 34500, 9000-10000| 10000] 1730 22500 5000-6000| 8480 670/ 26900,  12000-13000| 13200
Menilit, P;ml 780 18450/  6000-8000]  7760| 11900/ 24300 7000-8000| 10450] 2600/ 23300, 13000-14000| 13230,
Bystrytsa, Pobs | 1750121900  7000-8000| 10100] 4730 28200  9000-10000| 12400, 7650 31900,  20000-21000] 20390
Vygoda, Povg 1390/ 25200/ 7000-8000 1(0705%(; 10400[ 29600, 20000-21000| 21670] 2490/ 17600,  11000-12000 9260
13000-14000
Manyava, Pomn | 1200 22000, 9000-10000| 10050| 3120 29800 (6000-7000) 13110 7650 30000 17000-18000/ 17360
. 26000-27000,
Yamna, P;jm 5870| 10850, 4 8360 152000 29200 122200 3350 43700 50000 51000) 16120
Stryi, Kast 1870/ 29900 10000-11000[ 11820/ 2830 29200/  10000-11000| 11540, 3080/ 30000,  25000-26000 1830
9000-10000!
Average value 780 34500/  6000-8000] 8950 1470/ 29800 6000-7000/ 11700 670 43700 ;500 15000) 14960
Notes:
Ein — minimum value of the elastic modulus, MPa;
Eox — Maximum value of the elastic modulus, MPa;
E’ — value of the elastic modulus, that occurs most often, MPa;
E - the average value of the elastic modulus, MPa.
Table 3
The plasticity coefficient value of the Pre-Carpathians foredeep rocks
Argillites Siltstones Sandstones
F t [ 1/ ' 1/ ' 1/
ormation KpI.min KpI.max Kp| Kpl KpI.min Kpl.max Kp| Kpl Kpl.min Kpl.max Kp| Kpl
xoi‘r’tyShCha’ 1,1 2,741,820 1,83 1/61 4372628 28 127 372022 23
1
Polyanytsa, Nipl 1,09 3,8/1,4-1,6 1,94/ 1,33 391,4-1,6) 1,96/ 1,24  433/1,6-1,8 2,24
Menilit, Psml 1,0 5,15/1,4-1,6 1,8 1,13 3,21/11,6-1,8] 1,86 1,11 3,38/1,8-2,00 2,01
Bystrytsa, Pobs 1,36 3,11,8-2,00 2,05 1,00 3,051,4-1,8 1,86 1,19 3,001,8-2,2] 2,04
Vygoda, P,vg 1,22 3,26/1,4-1,6f 1,96/ 1,27 2,95/1,4-1,8 1,9 1,47 3,85/2,0-2,2 2,2
Manyava, Pomn 1,2 3,03/1,2-1,8 1,96/ 1,08 3,04/1,6-1,8 1,92 1,21 43/2,4-2,6/ 2,15
Yamna, P;jm - - - - - - - - 1,41 3,08/2,6-2,8 2,42
Stryi, Kost 1.17|  4,09/1,4-1,6 2,1 1,21 4,28/1,8-2.00 2,16| 1,15 3,42/1,8-2,00 2,01
Average value 1,01 5,15/1,4-1,6 1,00 4,37 1,11 4,33
Notes:
Kpi.min — minimum value of the plasticity coefficient;
Koi.max —Maximum value of the plasticity coefficient;

Kp,' — the plasticity coefficient value, that occurs most often;

K p —average value of the plasticity coefficient.
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APPLICATION OF WEIGHTS-OF-EVIDENCE METHOD TO MINERAL PROSPECTIVITY
MAPPING OF COPPER DEPOSITS IN THE WEST PART OF DANANHU-TOUSUQUAN ISLAND
ARC, XINJIANG, NW CHINA

A60yoxncabopzooa Baxpomuiox

Mazucmp
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CUHbY3AHCKUL UHCTIUMY I IKOA02UU U 2e02padui,
Axademus nayk Kumas
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bopoyzynoe Icen

Mazucmp

Cunvysanckuii uccie0o8amenbCKull YeHmp MUHepaIbHbIX Pecypcos,
CUHbY3AHCKUL UHCTUMY I IKOA02UU U 2e02padui,
Axademus nayx Kumas

Hap3synoesa Manuca

Mazucmp

CunbY3AHCKULL UHCIMUMYM dKOL02UU U 2eozpaduu,
Axademus Hayk Kumas

INPUMEHEHHWE METOJA HABECHBIX JOKA3ATEJIBCTB JAJI1 KAPTUPOBAHUA
MHUHEPAJIbHOM MEPCIEKTUBHOCTU MEJHBIX MECTOPOKJIEHUM B 3ATIAJTHOI YACTH
OCTPOBA JAHAHBY-TYCKYKAH, CUHBII35IH, C3 KUTA

Abstract. Mineral prospectivity mapping (MPM) techniques can integrate and analyse these digital geologi-
cal, geochemical and geophysical dates sets to produce maps that identify where optimal conditions converge. In
this study we assessed weights-of-evidence, which relates to the data-driven method with using an application in
the prediction of Cu mineral occurrence in the West part of Dananhu-Tousuquan arc, NW Xinjiang, China.
Weights-of-evidence methodology combines spatial data from different sources to describe and analyzing inter-
actions, provide support for decision makers and make predictive models. The results of mineral prospectivity
mapping achieved by weights-of-evidence techniques are shown in posterior probability map. Based on the com-
bination of the binary predictor maps, the high favorability districts, the permissive districts, and the not permissive
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districts occupy 1.94%, 1.92% and 96.13% of the study area, respectively. Detailed analysis of the case study has
been performed to promote this area as potential targets and to demonstrate the ability of prospectivity modeling
techniques as useful tools in mineral exploration programs.

Keywords: Geographic information systems, Mineral prospecting mapping, Cu deposits, Dananhu-

Tousuquan island arc, Weights-of-evidence.

Introduction

Geographic information systems (GIS) provide
tools for the quantitative analysis and integration of
spatially-related information for decision-making on
geological, geophysical and geochemical analyzes.
Mineral prospectivity mapping deposits (MPM) is one
of the areas of geological science, and the great ad-
vantage of using GIS technology as a substitute for tra-
ditional methods. At the moment there are several
mathematical and statistical methods for determining
patterns in spatial data, which makes it possible to ef-
fectively use data research, which is growing every
year. One of the problems that researchers face in cre-
ating a prospective map is that this process can be time-
consuming and difficult, especially in problem regions.
However, this depends on how the research data is used
and interpreted, which can lead to variable results.

There are two main methods, data- and
knowledge-driven methods, that determine the scales
of evidence and combine various evidence maps for
MPM [6]. Data-driven methods include weights-of-ev-
idence [2], fuzzy weights-of-evidence [9], logistic re-
gression [1], neural networks [5], Bayesian networks
[19], and support vector machines [31]. The
knowledge-driven methods include Boolean logic, in-
dex overlay, fuzzy analytical hierarchy process [18],
and fuzzy logic [17]. In this study we used weights-of-
evidence method with using an application in the pre-
diction of Cu deposits in the West part of Dananhu-
Tousuguan arc, NW Xinjiang, China.

The East Tianshan Mountains, which lie to the
north of Xinjiang, China, link the Kazakhstan-Junggar
plate and the Tarim plate, and contain large deposits of
copper, nickel, gold, iron, lead, zinc, and molybdenum
[8,25]. The Eastern Tianshan can be subdivided into,
from north to south, the Dananhu-Tousuquan Arc,

Kanggur Shear Zone, Yamansu Arc and the Central
Tianshan Massif. The Dananhu-Tousuquan island arc
of the East Tianshan Mountains is a major component
of the Central Asian Orogenic Belt and one of the most
important metallogenic province in Xingjiang. The se-
lected region is the most suitable for this type of study
since this territory has been studied for many years by
various scientists using different geological exploration
programs. Accordingly, the use of this method with the
help of geological, geochemical and geophysical data
will determine the degree of the prospect of copper de-
posits in a given area of research.

In this paper, after the introduction of the Weights-
of-evidence method, 15 geological, geochemical and
geophysical layers were introduced in MPM and tested
in the West part of Dananhu-Tousuquan arc island area
of the NW Xinjiang, China. The main objective of this
paper was to study and determine the effectiveness of
this method for predicting copper deposits. The results
were obtained, final map of prospects of the given study
area was created.

Regional geology

The Central Asian Orogenic belt (CAOB) (Fig.1a)
is one of the largest accretionary orogens and located
between the European and Siberian cratons in the North
and the Tarim and North China cratons in the South.
[14,22,26,28,29]. The Eastern Tianshan terrane is lo-
cated in the southern margin of CAOB, bounded to the
north and south by the Tuha and Tarim basins, respec-
tively (Fig la). The Eastern Tianshan includes, from
north to south, the Dananhu Tousuquan Arc, Kangguer
Shear Zone, Yamansu Arc and the Central Tianshan
Massif, separated by E-trending faults, i.e., the
Kangguer, Yamansu and Aqikekuduke faults, respec-
tively (Fig 1b).

>

Fig. 1.a Schematic map showing the location of northern Xinjiang (modified after [7]).

OnoBooR

b Sketch map showing the major tectonic units in northern Xinjiang (modified after [§]).

The Eastern Tianshan is characterized by a unique
geological structure. In this area developments of many
ophiolite belts, accretionary arcs, paralkaline intrusion
belts, post-collisional mafic-ultramafic complexes, and
ductile-shear zones. Abundant Cu, Au, Ni, Cr, Fe and

rare metallic resources are known in the orogenic belts.
Several important Cu, Au, Pb, Zn, Fe, Mo and W de-
posits have been discovered in this region including the
Tuwu-Yandong porphyry Cu deposits [23,27], the
Kalatag volcanogenic massive sulfide (VMS) Cu-Zn-
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Au deposit [11], the Kanggur orogenic Au deposits [7],
the Caixiashan Pb\\Zn deposit, the Baishan and
Donggebi porphyry Mo deposits [30], the Shadong and
Xiaobaishitou intrusion-related W deposits [10] and
magmatic Ni\Cu sulfide deposits [15,16].

The Dananhu-Tousuquan island arc one of the im-
portant metallogenic belts in Xinjiang. The island arc is
located at the southern margin of the Turpan-Hami Ba-
sin. The Dananhu-Tousuquan island arc includes Devo-
nian-Carboniferous volcanic-sedimentary rocks, basal-
tic volcanic, subvolcanic and volcanic-clastic rocks.
The Devonian-Carboniferous volcanic-sedimentary
rocks is consisting of intermediate-basic volcanic
rocks, acid pyroclastic rocks, clastic rocks, limestone,
and turbidite (Fig 2.). The region is a distributes of
magmatic rocks, and a long period of magmatic activi-
ties lasting from the Ordovician period to the Carbonif-
erous period has led to the formation of metallic ore de-
posits of several types (porphyry, hydrothermal vein,
volcanogenic massive sulfide (VMS), etc.). There are

many well-known deposits of various types in this
study area. Porphyry and hydrothermal copper deposits
differ mainly in their temperature, pressure, and depth.
Porphyritic and hydrothermal copper deposits mainly
differ in their metallogenic temperature, pressure and
depth. However, many copper deposits of hydrothermal
veins exist in intermediate acid intrusions or in the
zones of their contact. From this it follows that deposits
of porphyritic and hydrothermal veins, showing a defi-
nite connection in the genesis, can form homogeneous
metallogenic systems. In addition, they are closely re-
lated in terms of type of change, mineralization charac-
teristics, metallogenic age and location, and they have
similar metallogenic conditions. Based on this, we can
perform MPM for porphyry deposits and hydrothermal
copper veins. The minerogenetic conditions of the two
types of deposits can be considered in the metallogenic
conceptual model together, and they can share the same
levels of evidence for MPM.
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Fig. 2 Schematic geological map of the West part of Dananhu-Tousuquan island arc, Xinjiang
(modified according to 1:200,000 geological map)

The West Part of Dananhu-Tousuquan island arc
has a many widely copper deposits: Tuwu-Yandong
porphyry copper deposits, Meiling Cu-Au deposit,
Hongshi Cu-Au-Zn deposit and Yudai porphyry Cu-
(Au) deposit (Fig. 2).

Data and Methodology
Data and processing

In this study, geological, geochemical and geo-
physical data were used as source of evidence for min-
eral prospectivity mapping (MPM). These all data were
received from the Xinjiang Bureau of Geology and
Mineral Resources and obtained by field surveys and
mapping at a scale of 1:200,000. The study area meas-
ured 19301.4 km? in size, divided into units with areas

of 0.00025 km?. The geological and mineral space da-
tabase was constructed using ArcGIS10.3 on the basis
of the database standards and specifications of China.
The Esri ArcGIS Spatial Analyst, Geostatistical Ana-
lyst and ArcView 3.2 extensions were also used. The
digitalized geological, geochemical, and geophysical
data were input to the database. A geographic coordi-
nate system, namely Beijing 1954, was used (6-degree
Gauss-Kruger zone 16; central meridian, 92°; unit, m).
According to the geological model for porphyry-hydro-
thermal vein copper deposits and existing data, the min-
eralization-related evidential layers were determined as
ore-bearing strata; intrusive rock; metamorphic rock;
dike rock; fault; Au, Ag, Cu, Mo, Pb, and Zn geochem-
ical anomalies; airborne magnetic anomaly; and gravity
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anomaly.
Spatial analysis

The associations between these 15 types of data
and copper deposits are analyzed quantitatively (Table
1). A Studentized Contrast value greater than 1.5 infers
a true, strong positive correlation and a Studentized
Contrast (S(C)) value greater than 0.5 but less than 1.5
infers a true but weak positive correlation [13]. There-
fore, the weights-of-evidence layer with S(C) above 1.0
is considered to demonstrate close association with
copper deposits. Analysis is conducted according to the
following procedures:

Spatial analysis of faults data. Faults play a role in
enabling fluid passage during mineralization [32]. The
objective of fault density analysis is to determine the
distribution of faults over the entire region, and the de-
gree of fault convergence. On this basis, the spatial as-

sociation between fault convergence and the known de-
posits can be analyzed. The results are shown in Fig. 3
(a), and indicate that the faults are more concentrated in
the south and southwest regions of the study area; the
area with high-value fault density in the south corre-
sponds to the locations of known deposits. As shown in
Table 1, fault density has a controlling effect on copper
deposits. That is, over the interval of fault density of
0.137-1.238 from the 4th, 6th classes to the 9th class,
the S(C) reaches a maximum of 5.5691, indicating an
extremely large influence on mineralization. For fault
distance analysis, Euclidean distance is used to measure
the shortest distance from the pixel to the center of the
designated target. By this means, the spatial association
between the distance of fault and deposits is deter-
mined. The maximum fault distance is 5000 m, as
shown in Fig. 3 (b). When the fault distance is 0.0-0.5
km, the S(C) is 2.6429.

Table 1
Quantitative evaluation of spatial relationship between gold deposits and nine evidential layers(S(C) > 1.0
Evidential Layers Class Area (km?) Points C S (O)
Fault density 0.413-0.550 827.875 4 1.601 2.8964
Fault density 0.688-0.826 462.5625 4 2.2027 3.9848
Fault density 0.826-0.963 218.2500 1 1.4263 1.3935
Fault density 0.963-1.101 95.3125 3 3.4599 5.5691
Fault density 1.101-1.238 23.5 1 3.6651 3.5808
Fault direction -1"-22.5° 821.1875 5 1.8898 3.7146
Fault direction 22.5°-67.5 210.25 1 1.4641 1.4304
Fault direction 112.5 -157.5° 37.75 1 3.1904 3.117
Fault direction 157.5°-202.5° 117.1875 1 2.0534 2.0062
Fault direction 157.5°-202.5° 77.3125 1 24714 2.4146
Fault direction 157.5-202.5 81.125 1 2.4231 2.3674
Fault direction 202.5°-247.5° 471.1875 2 1.3853 1.8679
Fault direction 202.5°-247.5 146.375 1 1.8295 1.7875
Fault direction 292.5°-337.5 49.625 1 2.9162 2.8492
Fault direction 337.5"-360° 56.25 1 2.7906 2.7264
Fault direction 337.5"-360° 1425.25 5 1.3052 2.5656
Fault distance (m) 0-500 2383.3125 11 1.1269 2.6429
Intrusive rocks 0-1000 3796.6875 13 0.6375 1.4186
buffer (m)
Dikes buffer (m) 0-500 3487.25 16 1.4186 2.5377
Metamorphic 0-500 1694.375 6 2.1518 1.9922
rocks buffer (m)
Sedimentary rocks Cys? 163.0 4 1.4254 2.4094
Au (ppb) 1.2-1.39 3027.8125 6 0.7009 1.4641
Cu (ppm) 30.2-35.6 2428.6875 7 1.1762 2.5696
Cu (ppm) 42.6-51.7 2071.875 7 1.356 2.9625
Cu (ppm) 51.7-63.5 177.75 3 2.8325 4.5592
Ag (ppm) 58.5-68.3 3314.5625 7 0.8113 1.7724
Ag (ppm) 110.9-154.7 101.0625 1 2.2024 2.1518
Mo (ppm) 1.1-1.24 3095.5 6 0.6746 1.4092
Pb (ppm) 4.22-7.36 7047.125 15 1.3154 2.8737
Pb (ppm) 9.37-9.89 143.375 1 1.8505 1.8079
Zn (ppm) 59.8-63.5 2383.75 5 0.7359 1.4465
Zn (ppm) 68.9-77 1056.3125 6 1.8683 3.9027
Zn (ppm) 77-89 209.625 1 1.4672 1.4334
Gravity -136.9 - (-131.3) 2165.3125 5 0.8448 1.6606
Gravity -131.3 - (-124) 2086.8125 9 1.7424 4.0182
Airborne magnetic 149.9 -315.4 3533.4375 8 0.9361 2.1121
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Fault direction analysis represents the direction of
a certain pixel with respect to the nearest fault line in
numerical form. Nine directions of faults are consid-
ered: north (-1°-22.5%), northeast (22.5°-67.5°), east
(67.5-112.5°), southeast (112.5-157.5°), south
(157.5°-202.5°), southwest (202.5°-247.5°), west
(247.5°-292.5°), northwest (292.5°-337.5°), and north
(337.5-360°). As shown in Fig. 3 (c), results indicate
that most faults are south- and southwest-trending. As
shown in Table 1, the influence of fault direction on
copper deposits or mineralization occurrences is pri-
marily manifested in the first (-1°-22.5%), second
(22.5°-67.5°), 5th (157.5°-202.5°), 6th (202.5°-247.5°),
8th (292.5°-337.5") and the 9th (337.5°-360") direc-
tions, with S(C) reaching a maximum of 3.7146. There-
fore, fault density, fault distance, and fault direction are
considered to be factors which influence the quantita-
tive evaluation of favorability for copper mineraliza-
tion.

Spatial analysis of intrusive, metamorphic rocks
and dikes. The study area in mainly includes Devonian-
Carboniferous volcanic-sedimentary deposits, which
consist of intermediate-basic volcanic rocks and acid
pyroclastic rocks. Therefore, intrusive rocks are se-
lected from the database for buffer analysis. The maxi-
mum influence range of intrusive rocks is 8 km, as
shown in Fig. 3 (d). Intrusive rocks have a smaller con-
trolling effect on gold deposits, which is primarily man-
ifested in the 1st class (Table 1). That is when the dis-
tance from rocks is 0-1.0 km, the S(C) is only 1.4186.
In terms of data-driven approaches, intrusive rocks
have a smaller influence on mineralization. As indi-
cated by the mineralization conceptual model, intrusive
rocks, especially small intrusions, are more closely as-
sociated with copper deposits. Therefore, an intrusive
rock buffer distance of 0-1.0 km is considered as an
influencing factor that is favorable for copper mineral-
ization. Metamorphic rocks and dikes are also selected
from the database for buffer analysis. The maximum
influence range of metamorphic rocks and dikes are 5
km (Fig. 3e, 3f). Metamorphic rocks and dikes have a
smaller controlling effect on copper deposits (Table 1).
The maximum value of S(C) for metamorphic rocks is
1.9922, and for dikes is 2.5377.

Spatial analysis of sedimentary rocks. The study
area is comprised of a great variety of sedimentary

rocks, totaling 65 types. According to spatial overlay
superimposition on the known deposits, 20 deposits are
located in the sedimentary formations, accounting for
90.9% (Fig.3g). As shown in Table 1, sedimentary
rocks have not controlled effect on copper deposits. The
maximum S(C) reaches 2.4094.

Spatial analysis of geochemical and geophysical
data. Geochemical anomalies are not controlling fac-
tors, but are response of specific mineralization pro-
cesses [32]. Reclassification maps of the six elements
are obtained (Fig.4). It is determined by reclassification
and superimposition spatial overlay analysis that most
deposits fall within the high peak area of Cu content.
As shown in Table 1, the S(C) of Cu content increases
from 30.2 and the increase becomes more rapid reach-
ing the maximum of 4.5592 at 51.7-63.5ppm. This in-
dicates that Cu content has an extremely large influence
on mineralization. When Au content is 1.2-1.39 ppb,
the S(C) is 1.4641; when the Ag content is 110.9-154.7
ppm, the studentized contrast is 2.1518; when the Pb
content is 4.22-7.36ppm, the S(C) is 2.8737; when the
Mo content is 1.1-1.24ppm, the S(C) is 1.4092 and
when the Zn content is 68 9-77ppm, the S(C) is 3.9027.
Therefore, Cu, Ag, Pb, and Zn contents within these in-
tervals are influence factors of favorability for gold
mineralization.

Gravity anomaly grids an indication of the varia-
tion in the density of rocks across the study area and are
an essential tool aiding minerals and energy explora-
tion. Gravity data are one of the main tools used explor-
ing under sediment cover, which is one of the primary
challenges facing minerals exploration globally. Fun-
damental datasets such as gravity help improve the un-
derstanding of the composition and structure of the
area. This information contributes to the assessment of
geological structure and mineral potential, paving the
way for further exploration for mineral resources.
Anomalous aeromagnetic lows may indicate areas
where magnetic minerals have been destroyed by hy-
drothermal fluids, such as those that are sometimes
driving mechanisms of copper mineralization [21]. On
the other hand, magnetic highs may indicate iron for-
mations or other types of rocks which are sometimes
favorable hosts of copper mineralization. Reclassifica-
tion maps of gravity and aeromagnetic data obtained
(Fig.5 a,b).
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Cl test and calculation of posterior probability
Pairwise test of conditional independence is car-
ried out of the 15 binary evidential maps with use of
Arc-WofE [12]. An y? (chi-square) test was used to ver-
ify whether the weights-of-evidence layers satisfied the
conditional independence assumption. The results of
the %2 test are shown in Table 2. The criterion is that y?

is 3.841 under the degree of freedom of 1 and a signif-
icance level of 0.05. Thus, the y? value is larger than
3.841 and the probability value is smaller than 0.05, in-
dicating a failure to meet the conditional independence
assumption. As shown in Table 3, fault distance, Mo,
and gravity cannot be placed in the weights-of-evi-
dence model simultaneously. Therefore, the three
weights-of-evidence layers are removed. As a result,
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only twenty weights-of-evidence layers are left, namely
Cu content, Au content, Ag content, Pb content, Zn con-
tent, fault density, fault direction, intrusive rocks, met-
amorphic rocks, dikes, sedimentary rocks and aeromag-
netic. By introducing these twenty weights-of-evidence
layers into the weights-of-evidence model, the poste-
rior probability of mineralization in the study area is
calculated. Thresholding the posterior probabilities fa-
cilitates delineation of potential areas. To determine
threshold posterior probabilities, cumulative posterior
probability values (rearranged from highest to lowest)

were plotted against corresponding percentage of cu-
mulative area (Fig. 6). The percentage of the cumula-
tive area increases as the cumulative (or decreasing)
posterior probability increases, but initially, the in-
crease in cumulative posterior probability is much
higher than the corresponding increase in cumulative
area, whereas later the cumulative area increases with-
out any significant increase in the cumulative posterior
probability. Based on posterior probability, the study
area is divided into three categories:

Table 2
The table of value of y*

Evidential Layers |Sedimentary rocks |Pb content Mo content |Metamorphic rocks |Intrusive rocks | Gravity |Fault distance [Fault direction | Dikes |Fault density|Cu content |Au content|Ag content |Aeromagnetic
Zn content 211 0.07 0.55 0.19 0.03 0.59 1.65 0.87 031 1.92 0.05 0.55 2.75 1.02
Sedimentary rocks 0.07 3.16 0.00 0.62 175 211 0.00 0.04 131 0.22 0.28 3.16 131
Pb content 149 0.19 1.46 0.03 0.23 0.39 0.42 0.00 0.17 149 0.03 0.46
Mo content 0.47 0.61 532 573 0.27 0.73 3.62 5.96 0.15 0.03 0.46
Metamorphic rocks| 0.00 0.47 0.88 0.19 0.24 0.88 0.47 0.02 0.19 0.87
Intrusive rocks 0.00 0.03 0.65 0.10 0.18 0.18 0.39 0.00 0.03
Gravity 491 0.08 0.01 2.55 3.16 0.03 0.01 0.14
Fault distance 0.00 365 301 414 0.00 0.20 491
Fault direction 0.26 0.73 0.44 0.39 0.60 0.60
Dikes 0.01 0.42 0.06 0.22 1.05
Fault density 0.32 0.20 0.06 0.04
Cu content 0.02 0.11 1.94
Au content 0.03 0.10
Ag content 1.69

not permissive metallogenic districts, permissive metallogenic districts, and favorability metallogenic districts. A
mineral prospectivity map of the study area was obtained based on the weights-of-evidence model (Fig. 10).

Posterior probability
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Fig. 6 The cumulative relationship between posterior probability and study areas.

Weights-of-Evidence Method
Weights-of-Evidence (WofE) is a data-driven
method and is the focus of this study. Weights-of-evi-
dence was originally applied to diagnose the medical
study but has since been adapted for use in mineral ex-
ploration [24]. [3] describe weights-of-evidence as a

statistical approach for creating regional maps of min-
eral resource potential, with appropriate surveys.
Weights of evidence was adapted in the late 1980s for
mineral potential mapping with GIS. In this situation,
the evidence consists of a set of exploration datasets
(maps), and the hypothesis is "this location is favorable
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for occurrence of deposit type x". Weights are esti-
mated from the measured association between known
mineral occurrences and the values on the maps to be
used as predictors. The hypothesis is then repeatedly
evaluated for all possible locations on the map using the
calculated weights, producing a mineral potential map
in which the evidence from several map layers is com-
bined.

The process usually utilizes a binary response re-
flecting the presence or absence of a representing an
important geological characteristic for a particular min-
eral deposit type on the evidential layers. For example,
if calc-alkaline rocks within a lithological layer were
considered favorable for a porphyry Cu deposit, a value
of ‘1” would be assigned to the calc-alkaline lithology
pattern and any other area would be assigned a value of
‘0’. Posterior probability is determined by first calcu-
lating the weighting coefficients W+ and W- spatial as-
sociation of the predictor pattern B with a target min-
eral deposit D (see formula 1).

P{DNB1NB;
1) P{D|B1NB} = Z021n%] e )

These coefficients are determined from the condi-
tional probabilities of B, given the absence or presence
of D. W+ values represent areas where the favourable
geological pattern is present (see formula 2).

+ P[B|D]

2) W =logeP[B|D]
- P[B|D]
W= logep[m.]

The calculated value is the logit of the sufficiency
ratio (i.e. the probability of D being present given pat-

tern B divided by the probability of pattern B being pre-
sent in the absence of D). A positive W+ reflects that
more training points occur within the characteristic
than is due to chance. A high positive W+ value indi-
cates that the pattern is a favorable evidence for the
given target deposit. Conversely, W- values represent
areas where an unfavorable geological characteristic is
present. The value for W- is the logit of the necessity
ratio [3]. A positive W- reflects that less training points
occur within the attribute than is due to chance. A high
positive W- value indicates that the pattern is not a fa-
vorable evidence for the given target deposit. A weight
of zero for either W+ or W- coefficient indicates spa-
tially uncorrelated training points. Posterior probability
is then found by combining weighting coefficients us-
ing the odds formulation of Bayes' rule [4]. Further pre-
dictor patterns from additional datasets representing fa-
vorable geological characteristics can be included into
calculations [4].

The difference between the two weights is known
as the weights contrast (C). In most applications of or-
dinary weights of evidence model, the contrast C is de-
fined as formula (3) and is used to select the cutoff to
divide continuous variables into binary patterns.

3) C=WY{-W;.i=1.2,...n

No relationship would result in a C value of 0. We
are also able to obtain the studentized contrast S(C) (a
student t-test which provides a measure for the uncer-
tainly in the C value), and can calculate capture effi-
ciency.

Results and discussion

It is evident that the weights-of-evidence model is
a data-driven model. This model can quantitatively pre-
dict the relationship between each type of metallogenic
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Fig. 7 Mineral prospectivity mapping with W-of-E (having passed conditional independence test).

information evidence and the known deposits.
Then, a metallogenic prediction is realized based on the

metallogenic evidences input into the model. The entire
process displays a distinct quantificational feature.
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However, due to the restraint imposed by the condi-
tional independence assumption, some metallogenic
evidences are excluded from the model (fault distance,
Mo content and gravity data).

The results of mineral prospectivity mapping
achieved by weights-of-evidence techniques are shown
in the Fig. 7. The degree of favorability of a particular
location to host Cu deposits is displayed on the legend;
areas in red represent those that have been allocated fa-
vorability values, areas in yellow represent those with
permissive values, and areas in blue represent those

with not permissive values.

Due to a lack of some important metallogenic ev-
idences in the weight-of-evidence model, the number
of deposits and the posterior probability of copper min-
eralization are far lower. Statistical results of weights-
of-evidence model showed in Table 3. Based on the
combination of the binary predictor maps, the high fa-
vorability districts, the permissive districts, and the not
permissive districts occupy 1.94%, 1.92% and 96.13%
of the study area, respectively.

Table 3
Statistical results Weights-of-Evidence model

Favorable metallogenic Permlssw(? Not permissive

- metallogenic o
district o metallogenic district

district
Number of known deposits 9 6 7
Area covered 1.94% 1.92% 96.13%
Highest posterior probability 0.00096633 0.000009 0.000003565

Generally, in case of mineral resources, evaluation
of a prediction result is based on predictive ability of
the prediction result. The best validation method is to
see if the prediction result may be identical with newly
discovered deposits. However, this is also the most dif-
ficult way to be executed and it takes much time and
much money to test the result by this way.

Some practical evaluation methods are as follows
[20]: 1) to test if the weights make sense; 2) to test if
the known deposits are in the areas with high favorabil-
ity; and 3) to compare the prediction results with the
ones from other methods and to test if they agree with
each other. In this research, the first two methods are
used to evaluate the prediction result. All of the fifteen
evidential maps have relative high contrast (greater
than 0.5) and student(c) values (greater than 1), and
they are conditionally independent each other at signif-
icant 95% level (Table 2). So, they are eligible to be
applied in weights of evidence model.

Conclusion

In this study, weights-of-evidence method was
used to produce a Cu prospectivity map of the West part
of Dananhu-Tousuquan island arc. The results of this
work lead to the following conclusions:

- Significant geological controls on copper min-
eralization are evident according to spatial analysis. Ac-
cording to the weight contrasts and studentized con-
trast, favorable fault density, and fault direction, Cu,
Zn, and gravity were the primary factors influencing Cu
mineralization. Sedimentary rocks, metamorphic rocks,
intrusive rocks, dikes, Au, Ag, Pb, Mo, fault distance
and aeromagnetic were secondary factors influencing
Cu mineralization. This suggests that faults, gravity and
Zn, Cu geochemical anomalies are priorities for de-
tailed mapping in future explorations.

- Conditional independence exerts great influ-
ence on the weights-of-evidence model. This study
demonstrates that posterior probability would be high

if the conditional independence assumption is disre-
garded; this will affect the accuracy of prediction. How-
ever, the conditional independence assumption is diffi-
cult to meet in reality. The conditional independence
test calculates the probability that the model is not con-
ditionally independent, and results above 95 or 99% in-
dicate that an assumption of conditional independence
should be rejected. Therefore, a concern of future study
is to find better ways to satisfy the conditional inde-
pendence assumption; for example, changing the
method of conditional independence testing, reducing
the number of weight layers or changing the number of
grid units. In this way, the weights-of-evidence model
can be better applied to metallogenic prediction.

Based on results of these two evaluation methods,
it can be concluded that the prediction result with use
of weights of evidence is successful and weights of ev-
idence model is useful to predict Cu occurrence in the
study area.
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ATTRIBUTION OF SOUVENIR PRODUCTS
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ATPUBYTUPOBAHUE CYBEHUPHOM MPOAYKIIUU

Annotation. The article discusses the role of souvenirs in the modern world, its aesthetic, artistic, technolog-
ical and advertising components. The concept of "souvenir" and its purpose. A classification of souvenirs, supple-
mented by illustrative material. Also indicated is the necessary connection between souvenir products and arts and
crafts, promising areas (modern design solutions and synthesis with arts and crafts and folk crafts)

AHHoTanus. B craThe paccmaTpuBaeTcs posib CyBEHUPHOM MPOIYKIUU B COBPEMEHHOM MHUPE, €€ ICTETUYE-
CKHC, XyHOKCCTBCHHBIC, TCXHOJOTUYCCKNUC U PCKIIAMHBIC COCTABJIAIOIIHNC. PaCKpBIBaeTCH TOHATHUC «CYBCHHUDP» U
Cro MpcaHa3sHa4YCHHUC. HpI/IBOILI/ITCﬂ KJIaCCI/I(I)I/IKaLII/Iﬂ CYBGHHpHOﬁ NpOAYKIIUH, NOMOJHCHHASA WIIIIOCTPAaTUBHBIM
MaTepuaiioM. Taxke 0003HaueHa HEOOXOIMMAsT CBSI3b MEXKY CYBCHUPHOH IPOIYKIMEH U JEKOPATHBHO-TIPHKIIAI-
HbIM HCKYCCTBOM, NEPCIICKTUBHBLIC HAIIPABJICHUS (COBpeMeHHBIe ,IlHSafIHGpCKHe peuieHuss U CUHTE3 € JACKOpa-
TUBHO-TIPUKJIAAHBIM UCKYCCTBOM U HAPOAHBIMHU HpOMLICJ'IaMI/I)

Keywords: souvenir, souvenir products, advertising products, arts and crafts, folk crafts.

Knmouesvie cnosa: cysenup, cygenupnas npooykyus, pekiamuas npooyKyus, 0eKopamueHo-npukiaoroe uc-
KYCCMB0, HapoOHble NPOMBICIIbL.

B coBpeMeHHOM MHpe CyBEHUpHAasi MPOIYKLUS
nosb3yercst 0onbmmM cpocoM. K 3Toif kaTeropuu ot-
HOCSITCS HE TOJIBKO TPaJUIMOHHbIE IT0IapKH POAHBIM U
OJM3KUM JIIO/IIM, HO M JICKOPATHBHBIE OOBEKTHI, KaK
3¢ hexTUBHBIH crtocod Om3Hec-00ImIeHNS.

CyBernup (0T (QpaHIy3CKOTO CIIOBa souvenir —
MOAAPOK Ha MTaMATh) - TAMATHBINA IPEIMET, CBSI3aHHBII
¢ TpeObIBaHNEM B TOM WJIM MHOM MecTe (CTpaHe, ro-
pozie, UCTOPUYECKOM MeCTe, Ha BBICTABKE) WIIH C Ka-
KUM-JT00 3HAYUMBIM COOBITHEM. B OONBIIUHCTBE CITy-
YaeB - 3TO U3EIHs IeKOPATUBHO-TIPUKIIAIHOTO HCKYC-
CTBa M XY/I0’)KECTBEHHOW MPOMBIIIJICHHOCTH.

K cyBeHHpaMm OTHOCST M3ZEJHsS C YETKO Ompejie-
JNEHHBIMM TPU3HAKAMHU: OpPHTHHAJBHBIE, XyJIOXKe-
CTBEHHO O0TOOpa’karolie HallMOHAIbHBIE M MECTHBIE
0COOCHHOCTH, BBIJAIOUIMECS] COOBITHS, IaMSTHBIE
JaThl, JOCTMD)KEHHMS HayKH, KYJIbTYpbl, HCKYCCTBa,
criopra. DTHM CYBEHHUPHI BBINOJHSIOT IO3HABATENb-
HYIO pOJIb, CIIOCOOCTBYIOT B3aMMOIIOHUMAaHHIO, IyXOB-
HOMY 00OTaIeHNI0 U COMMKECHHUIO JIF0JeH M HapO/IOB,
OTpaxkasi XKHM3Hb U KYJbTYpy CTpaHbl, KOTOPYIO OHH
MPEACTABIISIOT.

CyBeHUpBI, TIPEICTABICHHBIE B KaKHUX-THOO 00-
IIECTBEHHBIX, KOMMEPYECKHX M OJIaroTBOPUTEIBHBIX
opranuzanusax 0003HauYeHbI KaK «CyBEHUPHAs IPOIYK-
LS.

CyBeHHMpHas NMPOAYKLHUSA Pa3IUuacTcs JBYM OC-
HOBHBIM HaIlPaBJICHUSIM:

1. CyBeHupHas IpOIyKIHs KaK 3JIEMEHT UMHU-
JUKABOTO CTHJISL KOPIIOPAIu ¢ (PUPMEHHBIM JIOTOTH-
IIOM U 3HAKOM.

B stoMm ciywyae cyBeHHMpHas MPOILYKIHSI MOXKET
BKJIIOYATH!

® HACTCHHBIN U KapMAaHHBII KaJIeHJapH,

® JIUCK C ICMOHCTpalMel TOBapOB UM YCIIYT,

e  Opemnokw,

® KaHIETAPCKHE TPUHAICKHOCTH
OJIOKHOTBHI, €KETHEBHUKH),

e [ocyna,

®  3JIEMEHTHI OACKIbI,

e Vip-momapku (TOBapbl MPEICTABUTEIHCKOTO
KJlacca)

e mo0as apyras MPOAYKIHUS B 3aBUCHMOCTH OT
HATIPABJICHUS JICATCIFHOCTH (QUPMEIL.

[Ipou3B0JICTBO M U3TOTOBJIEHNUE CYBEHUPHOM TTPO-
OYKIMU — TIpoLiecc HeOBICTPHIN W HEJeNmeBhIl, HO OT-
Jlada BCerjia MOKPBIBAET 3aTPauyeHHOE BPEMS W Cpell-
cTBa. DTO CaMBIi HAJEXHBIM U NEHUCTBEHHBINH CIIOCO0
OCTaBUTH ITaMATh O KOMIIAHWH, C/IETATh ¢ (PUPMEHHBII
CTHJIb Y3HABAEMBIM ISl KIIMEHTOB U MAPTHEPOB.

(pyuxw,
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2. CyBeHHpHas HIPOIYKLHS - KAK KOMMEPYECKHUH
MPOIYKT Ha MPHIIaBKaX CYBCHUPHBIX Mara3nHoB, TIpel-
JAraoluX W3JENIUs, MPEICTABISIIONINE HCTOpHIC-
CKYI0, 3CTETHIECKYIO MM HHYIO IIEHHOCTh. K naHHOMY
BUJTy OTHOCSITCS!

e KaTaJoTH — cOOp MaTeprana B paMkax 0003Ha-
YEHHOU TEMBI, i€ IPEICTaBIEH MUHUMYM TEKCTOBOM
nHopManMK U MaKCUMaJbHO rpaduyeckue nzobpa-
JKEHUsI, (KaTaJlord paboT XyI0’KHUKOB);

e anp00MBI — B OTJIMYHE OT KaTajora IpeJcTaB-
neHa uHQopMmanus 3a HEOOJIBIIOH OTPE30K BPEMEHH,
(umk1 paboT M3 TPUALATH KapTHH (PaHIy3CKOTO Xy-
Jo’)kHUKa-uMIpeccuonucta Knona Mone «PyaHckuii
co00p», IPEACTaBISIOMIX OO0 pa3IMyHbIe BUABI CO-
6opa B 3aBUCHMOCTH OT BPEMEHH JHS, TOAa M OCBEIIIe-
HUSl, HallUCaHHbIE XYJO0KHUKOM B nepuoa ¢ 1892 mo
1893 rr.) [5];

®  KHIKHBIC H3/IaHNUS;

®  KOJUIEKIIMOHHBIE H3/1aHUs (KOJUIEKINS KHUT, B
KOTOPBIX pa3MellleHa HCTOpUYECKast CIIPaBKa O XYHA0XK-
HUKaXx, pa3MeIlEeHHBbIX B ['ocyjapcTBeHHON TpeThsikoB-
CKOH raniepee, HA0Op KOJUICKIIMOHHBIX JHCKOB IO U3-
BECTHBIM JKCIIO3UIIUSIM);

e Habop CYBEHHUPHOW MpOAyKUUH (TepBOE
HaIlpaBJICHUE).

HecMoTps Ha TO, YTO MBI OTMETHIIH JIBa OCHOBHBIX
HalpaBJICHUs] CYBCHHPHOW IPOAYKIMH, CMBICIOBAs
Harpys3ka y HUX OJJHa — OCTaBHTh IaMATh 00 00BEKTe,
OyZab TO HCTOPUYECKUIT 00pa3ell, YeIoBeK WIN pupMa,
3aHUMAIOINIAsCS MPOJaKeH TOBAPOB, YCIYT.

CyBenupHas mnpoAykius oOnamaeT eme OJHON
BaXHOU (hyHKITMEHN — pekiiaMHO#. JIOTOTUTT KOMITaHUH,
rajieper, pa3MeNIeHHbI Ha TOIUrpaduyeckoi Mmpo-
JIyKIUH, SBJIETCS CaMOPEKIaMOM 3TOW IPOAYKIIMH.
JIro6ast mpoTyKIMs MOXET BBICTYIIaTh B Ka4eCTBE Map-
KETHHTOBOHM €IMHMIIBI, OHA HE UMEET OJTHOTO o0Jasia-
TeJsl, MOXKET NIEPEXOANTh U3 PYK B PYKH, U 4EM Kade-
CTBEHHEe pa3padoTaH CyBEHUPHBIH 00pasell, TeM 00IIb-
Iee KOJMYECTBO TMOTEHIMAIBHBIX NpHoOperareneit
3aMHTEpecyeTCsl JAaHHON NpOAYyKLUUEH, YCIyro uiu
tdupmoii [5].

HicTopusa BO3HUKHOBEHUS CyBEHUPOB TpeOyeT Je-
TaJIBHOTO U3YyUYSHHUS IS JaNbHEHIIero HCIOIb30BaHNS
MOJy4eHHOW MH(pOPMAIMU B 00JIACTH NEPCIIEKTHB Pa3-
BUTHSI CyBEHUPHOM MTPOLYKITHH.

IIporoTunsl CyBEHUPOB MOSBUIUCH ellie B JpeB-
HeM Erunrte. Onm Obuin 0OHapyKEHBI IIPH PacKoIKax
rpoOHMI] ¥ pa3BajlMH JpeBHUX TroponoB. Cpenu
HaWJeHHBIX apTe()aKTOB YacTO BCTPEYAIOTCS CTaTy-
9TKH C U300paKeHUSIMH, KOTOpBIE MPEJCTaBIISUIN CO-
0011 aHaJIOrM COBPEMEHHBIX JIOTOTUIOB. Takue 3HAKU
CTaBUJIUCh TAK)KE€ HA IIIMHIHBIE KPYXKKHU U ropiku. Jle-
CSATKH TBHICAY JIET Ha3aJ JIOAU CTaIN JApPUTh IOJApPKU
ceonM ymepmmM. IlosToMy B Kyprassl, IpOOHHIIEI,
YCHIIATBHUIBI B IPEBHOCTH Pa3MeIalid He CaMHt TIPeJ-
METBI 00MX0/1a, a X YMEHBIIEHHBIE KOMUH. YUYeHBIe-
HCTOPUKH HA3BIBAIOT TaKHE MPEIMETH «BOTHBHBIMI) -
MepeAaHHBIMU B 1ap O0TaM WIIM YMEPIITHM, 3TO CBOETO
poJa CyBEHUPHI — BEIU, KOTOPBIE HEPEAKO HE UMEIOT
MPaKTUYECKOTO HAa3HAYEHMA, 3aTO CIYXKAaT BAXKHBIMU
3HaKaMU BHUMaHUSL.

Kpome TOrOo, 10 HM300peTeHUS] MHCHMEHHOCTH,
KI3HEHHO Ba)kKHAs WHPOpMAaNus IepeaaBaiach U3 mMo-
KOJICHUS B TIOKOJIGHHE B MPEIMETHOU opme, U CyBe-
HUp SIBJISUICSL POJOBOM MaMSIThIO, CBS3BIBAIOLLEH Yile-
HOB poja, cembH [5].

Ha npotskeHun CToneTHii MEHSUIMCh 3HAUYE€HUE U
¢yakunn cyBernpoB. B XIX Beke IMPOKYIO MOMyIsp-
HOCTb IOJIy4alOT CYBEHUPHI - MEaIbOHbI, CBA3aHHBIC
C KakuM-IM0O YEeOBEKOM M POMAHTHYECKHMH YyB-
CTBAMU IO OTHOILIEHHMI0O K HeMy. Takue CyBEHHUpHI
TI0JIb30BATUCH OTPOMHON MOMYJISIPHOCTBIO, 0COOEHHO B
ApUCTOKPATUYECKOM OOLIECTBE.

OpHa U3 pa3HOBUJHOCTEH CyBEHHUpA - MaMsTHBIE
TTOJTAPKH, CBSA3aHHBIE CO 3HAYUTEIHHBIMHU COOBITHAMH
KIBHH: POKICHHEM pebeHKka, cBaap00ii, HOBOCEIbEM,
MTOJTyICHHUEM aTTecTaTa 3peoCTH U TaK Jajiee.

B nauane XX cToneTus ctanu 04eHb pacupocTpa-
HEHHBIM SIBJICHHEM BO BCEM MUpE, B TOM 4Hcie U B Poc-
cuH, pexnamHsle cyBeHupsl. Bo Bpemena CCCP cyge-
HUpPBl YTPaTWIM CBOIO KOMMEpPYECKYIO II€HHOCTb.
Yarre Bcero OHM MCIHOJIB30BAIMCh AJIS NMPOMAaraHabl U
ObUTM HOCHUTCIIIMH CHUMBOJHKH. VM Ha CEeroaHsIIHUIA
MOMEHT JI00BIe KPYIHbIE M CpeIHHE MPEANpUsITHI B
CTOJIMYHBIX M MNepUPEepUIHHBIX TOPOAAX POCCUICKOM
(emepanny UCTIONB3YIOT CYBEHUPHYTO TIPOTYKITHIO IS
JOCTIDKEHHSI CBOMX MPO(ECCHOHATBHBIX, KOMMepYe-
CKUX WIIN OJaroTBOPUTEIBHBIX Iiereit [12].

Ecmu npon3BoACTBO U3ETHIT HAPOJHBIX XYI0XKE-
CTBCHHBIX TIPOMEBICIIOB COCPEIOTOYCHO B OCHOBHOM Ha
MPEIIPUATHIX MECTHOW MPOMBIIUICHHOCTH U XYIO-
JKECTBEHHOTO (hOH/IA, TO CyBEHUPBI IPOU3BOAAT MPE/I-
HPUATHS Pa3HBIX OTPaciell MPOMBIIIJICHHOCTH, B TOM
YyHpciIe W MPEANpPUSATHS HApPOAHBIX XYH0KECTBEHHBIX
npombIcios [1].

CymiecTByeT CyIIECTBEHHAs pa3HHIA U MEXIY
MOHATUSAMHE «TUIHBI» U «OOMIe3HAYNMEII» CYBEHUP.
JIM9HBIM CYBEHHPOM MOXET OBITh IFOOOH TpeaMer
TIPUPOTHOTO MPOUCXOKACHUS W CO3JaHHEII YeJIoBe-
KOM, HAIIOMHHAIOIINHA CYOBEKTy 0 KaKOM-ITHOO COOBI-
THH, MECTE, YEIOBEKE W HE BBHI3BIBAIOIININ MOJOOHBIE
accouyanuu y apyrux moaeil. Takoil npegMer MoxkeT
OBITH NMOJAPEH WM KYIUICH, HalJIeH WM B3ST Ha Ma-
MSTb (KaMeHb, KOPEHb, JIHCT JIepeBa, 3aCyIICHHBIH I[Be-
TOK, KHHTa, poTorpadus, aBrorpad, pucyHoK, IiaTox,
KYCOK TOpOJIbI, JII0OO# TpeaMeT, MaMsITHBIM 10 TeM
WA UHBIM COOOpaXKeHUSIM, XpaHUMBIH KaK 3HAK, CHM-
BOJI TIAMATH M HE 0053aTENbHO MMEIOIINN 3CTeTHUe-
CKYIO IEHHOCTB).

OO111e3HauYNMBbIi CYBEHHpP - 3TO NPEIMET, M3Iro-
TOBJICHHBII Ha MPEANPUATHH HAPOAHBIX XyA0KECTBEH-
HBIX TPOMBICIIOB MM JIFOOOM HPOMBIIIIEHHOM Hpej-
TIPUSITHHN, KOTOPBIH CBOUM XYZ0)KECTBEHHBIM O0JIMKOM
HAIlOMUHAET O KaKOM-TO SIBJICHUH, MECTE, JIOAAX, CO-
ObITHsax. [laMaTHAS CBSI3b C YEM-TO, OTPAYKCHHAS B Ta-
KOM CyBEHHpE, JOJDKHA OBITh MOHSATHA M OOIIe3Ha-
yuMma. Takoll CyBEHUP HOJDKEH UMETh 3CTETHUYECKYIO
MIPUBJIEKATEILHOCTD, OBITH BBIPA3UTEIBHBIM, BBI3BI-
BaTh XeJIaHHue er0 MPHUOOPECTH.

OTnenbHO CleAyeT BBIACIUTH CYBEHHUPBI-IIYTKH,
CYBEHUPBI-CIOPIPHU3bI, TEMATUYECKU CBA3AHHBIE C JIIO-
OMMBIMH TEpOSIMH CKa30K, MYJIbT(QHIbMOB, TEaTPOB
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KYKOJI, B KOTOPBIX 00sI3aTeNIbHO J0JDKHA YUUTHIBATHCS
po(heCcCHOHABHO-XY JOKECTBEHHAS KYJIBTYpa.

W3penus HapomHBIX XyIO0)KECTBEHHBIX IPOMBIC-
JIOB - CBOETO POJa STAJIOHBI CYBeHUPOB. OHHU SBISIOTCS
BBEIPA3UTEISIMU XYHOXKECTBEHHON KyJIbTYphHI OIpene-
JICHHOTO PErHoHa, 00IaqaroT CIeUpIISCKUMH BHIpa-
3HUTEJIBHBIMU CPECTBAMH U XYI0KECTBEHHBIMH JIOCTO-
MHCTBaMH, BOIUTONIAIONIMMHU €AMHCTBO peMeciia U Hc-
KyCcCTBa, OTTOYEHHOI'O MHOTUMH  ITOKOJICHHSIMH
MacTepoB [2].

Panbiie ObUTO HE NMPUHATO CUMTATH CYBEHHPaMHU
IpeIMETHl, UMEIOIUE YTUIMTApHOE Ha3HAueHHe: ca-
XapHUIBI, KOH(PETHULIBI, KYBIINHbI, BUHHBIE HA0OPBI,

CTaKaHbl JUIs Can(eTOK, YAWHUKH, JTAMITbL, 3¢pKaja U T.
n. Ha ceromHsmHWi neHb T000€ BBICOKOXYHOXKE-
CTBEHHOE JICKOPATHBHOE M3JIENINE MOXKET OBITh MPHOO-
PETeHO B KadecTBE MOJapKa M CUMTATHCS CYBEHHPOM
TOJIBKO B TOM CITydae, eciii ero 00pa3Hoe PelIeHNE BhI-
3BIBACT BITOJTHE OTIPE/ICIICHHBIC aCCOIHAIINH.

Takum o0pa3oM, CyBEeHHpaMH MOTYT OBITH pa3-
JIUYHBIC W3/ICIHS, HIMCIOIIHNE KaK YUCTO ICKOPATHBHOE,
TaKk U JCKOPATHBHO-YTHJIMTAPHOC Ha3HAUCHHE, KOTO-
pBIe HECYT B CBOEM XYI0KECTBCHHOM KOHIICTITYaslb-
HOM PCIICHUHU 3HAKOBYIO HH()OPMAIIHIO.

CyBeHHPBI KITACCUPHUIUPYIOT: 110 MPUMEHIEMOMY
MaTepuay U TeXHUKE U3TOTOBIICHHUS.

Ilepnamytp

Tab6muma 1.
Kaaccudukauus cyBeHupos. MarepuaJibl.
Matepuansl Wnnroctpanus
Hepeso
Kocts
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IImactmacca

MeTtann

Pesuna

Kamenn

Kepamuka

CrexJio
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ST

DOManu

Txann

IIpsixa u HUTH

Koxa

Mex
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Bymara

Tabmnuma 2
Kaaccuduxanus cyBeHHpoB. TeXHUKH U3rOTOBJICHHS .

TexHuKa U3rOTOBICHUS

Wnnroctpanus

Pe3nba

Kosxka

Jlutee

YexkaHka

IIITamnoBka
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Kpoiika u muthe

IInerenue

Bszanue

Bbymaromnacruka

[To Ha3HAUEHUIO CYBEHUPHI MOXKHO ITOIPA3ACIUTH Ha YETHIPE OCHOBHBIX I'PYIIIIHL.
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Tabmuna 3.

Ha3nauyeHue cyBeHMPOB.

Haznauenue

Wnmoctpanust

CyBeHHp — NaMSTHBIM NpeaAMeT, BBIOIHEHHBIN B
TpPaIMLUIX PEeCHyOJINKH, Kpas, 00JacTH, paiioHa u
0TOOpaKaIOIINI HAMOHAIBHBIEC MM MECTHBIE OCO-
O6eHHOCTH. DTO, MPEXkKAe BCETO M3ACTHS HApOTHBIX
XYIOKECTBEHHBIX HPOMBICIIOB, COXPAHSIOLINE TPa-
JULUOHHBIA XapaKkTep W MMEIOIIHE WHANBUILYalb-
HBIN NOYEpK.

CyBeHHp — TIpPEAMET, OTOOpaXKarouuil 3HAMEHa-
TCJIbHBIC CO6I)ITI/I)I, CBUACTCJIEM UJIU YHAaCTHUKOM KO-
TOPBIX CTAHOBUTCS Y€JIOBCK. 3TO NaMATHBIC MCIAJIH,
3HAYKH, TepOBI, OPETOKH, OTKPBITKH U IpoYee.

CyBeHUp — MOAAPOK, CBSI3aHHBIN CO 3HAUUTENb-
HBIMH COOBITHSIMH B )KH3HHU YEIOBEKA — poxae-
HUeM peOeHKa, CBaab00M, OKOHUYAaHHEM HHCTUTYTA,
3alIUTON JUCCEepPTalUu U T. .

CyBeHup — npenMer (WIN Belllb), CBA3aHHBIN C Me-
CTOM ITpeObIBaHUS.

Tpanunmonsslil cyBenup Poccun — MaTpenika.
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C MOMEHTa CBOEro MOSBJCHHS CYBEHHpP, BCETIa
BBIMOJIHSIT POJIb HEOOJIBIIOrO MOJapKa, KOTOPBIA CiIy-
JKHJT HATOMHAHAHUEM O MECTE IPEObIBAHMS, POUCILIEC/-
MIMX COOBITUAX, O KAKOH-JINOO OPTaHNU3AIMA WU O JTI0-
JIIX, KOTOPBIC U MIPEMOIHOCKIN ero Ha mamsaTh. CyBe-
HUpHAsl TMPOAYKIHS B COBPEMEHHOM MHPE aKTHBHO
HCIIONIB3YETCS KOMITAHUSMHE JIJISl YTBEPIKICHUS CBOCTO
OPUTHHAIILHOTO CTUJIS, & TAKKE U B PEKJIAMHBIX [IEISIX.

COBpEMEHHBIA aCCOPTHMEHT CYBEHHPOB CIIO-
JKHUJICS. TIOCTETICHHO, U3MCHSISICH C POCTOM KYJBTYPHI,
pa3BUTHEM TypU3Ma U PACHIUPCHUEM KYJITYPHBIX CBSI-
3¢ ¢ 3apyOe)KHBIMU CTPaHAMH.

CyBeHUpHas MPOAYKIUS IOCTOSHHO MPHUCYT-
CTBYET B )KM3HHM COBPEMEHHOTO Y€I0BEKA U MOJIb3YyETCS
MOMYJIIPHOCTHIO. BCE, UTO ceaHo co BKyCOM U HHIU-
BHU/IyaJIbHBIM IOJIXOJIOM BO BCE BpeMeHa ObLIO MPUBJIe-
KaTeJILHO I JIroaei [4].

CyBeHHMpHasT NPOAYKIHs Oiarojapsi COBPEMEH-
HBIM JU3AHEPCKUM PEIICHUSM M CHHTE3y C JIeKOpa-
TI/IBHO-HpI/IKJ'Ia[[HI)IM I/ICKyCCTBOM nu HapOJIHI)IMI/I HpO-
MBbICJIaMH, SABJISACTCA HepCHeKTI/IBHLIM HaHpaBHeHI/IeM
JUTSL peaTi3aliy CTETUUCCKUX U TBOPUECKUX HAIPaB-
HeHHﬁ, IIoAHHUMACT ypOBeHI) KyHI)TprI COBpeMeHHOI‘O
00I1IeCTBa HAa HOBYIO 00JIce BHICOKYIO CTYIICHb.
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THE DEVELOPMENT OF BELARUSIAN-ITALIAN RELATIONS IN THE VISUAL ARTS

Jonnunu AJ1.

Acnupanm

YO BI'Y umenu I1. M. Maweposa
Pecnybnuxa benapyce

PA3BUTHUE BEJIOPYCCKO-UTAJIbSIHCKUX B3AUMOOTHOIIEHUI B U30BPA3ZUTEJILHOM
HNCKYCCTBE.

Summary: the article analyzes the relationship in the visual arts between the Republic of Belarus and the
Republic of Italy. Analyzed the historical component of this issue. The origins of the birth of the Italian-Belarusian
artistic culture are indicated. The chronology of the participation of the Republic of Belarus in the VVenice Biennale

is presented.

AHHOTAIMSA: B CTaThe POBE/ICH aHATH3 B3aNMOOTHOIIEHUI B 1300pa3uTeIbHOM HCKyCCTBE MexXay Pecmy6-
mkoit benapycs n Peciy6nukoit Mtanus. Ilpoananu3upoBana HCTOpHUYECKask COCTABIISIONIAS JAHHOTO BOIIPOCA.
O603Ha9eHB! HCTOKH 3apoxieHust M tano-beropycckoit XyoKecTBeHHOH Ky IbTypHl. [IpeacTaBieHa XpoHOIOTHS
yuactus Peciyonukn benapycs B Benennanckom buennase.

Kniouesvie crosa: benapycos, Hmanus, 63aumoomHoulen s, u300pasumensHoe UCKyccmeo, 63aumocessu, Be-

HeyuaHuckoe Buennane.

Key words: Belarus, Italy, relationships, visual arts, interrelations, Venice Biennale.
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IIponecc B3aUMONIPOHUKHOBEHUSI ¥ B3aUMOBIIHSI-
HUS KyJIBTYp HCTOpHUYeCKH OeckoHeueH. He Bcerma B
HUCTOPUYECKUX HCTOYHHKAX MOTYT OBITH OTpPa)KCHBI
KYJIBTypHBIE COOBITHS, NPOU3OIICAIINE COTHH JIET
Hazajl, BBUIy, BO3MOKHOM MX HEAaKTyaJlbHOCTH U He-
3HAYUMOCTH ISl pa3BUTHUS COLIMYMa.

AKTYyaJIbHOCTB HcciaenoBanus. benapycs Momo-
JI0€, CyBEpEeHHOE roCyJIapcTBO, MMeolIee TIyOoKHe,
KyJIBTYpHBIE U XyJOXeCTBeHHbIe Tpaauiuu. ccneno-
BaHME B3aHMOCBSA3EH ¢ OOraThIMH U MHOTOOOPa3HBIMHU
(dopmamu nckyccrsa Mranuu MoryT OBITh CyIIIECTBEH-
HBIM JIOTIOJIHCHHEM B Pa3BUTHUU HAI[MOHAJIBHBIX XYHO-
JKECTBEHHBIX Tpamunuid u mkon PecnyOnukn bena-
pycb. IloaToMy HccnenoBaHne U aHAJINW3 CYLIECTBYIO-
OMX  KYJbTYpHBIX  B3aUMOOTHOLUEHUH  SBISETCS
BECHbMa aKTyaJIbHbIM U IPAKTUYECKH 3HAUYUMBIM.

HayuyHasi HOBM3HA 3aKJIIOYAETCS B CUCTEMATH3a-
UM, aHAJIH3€e, MEPEBOJC C Pa3HBIX S3BIKOB, 0000IIe-
HHUIO U BBEJCHUIO B HAYYHBIH OOMXOJ MHOTOYHCIEH-
HBIX JAHHBIX 00 OTEYECTBCHHOM XYI0KECTBECHHOMN
KyJIBType, B TOM YHCJI€ MaJOU3BECTHBIX M HEHU3BECT-
HBIX TIEPCOHANNH, TO3BONIAIONUX OCMBICIUTH UCTOPU-
YecKHe MPOLECCHl, KOTOPBIE MPOUCXOIAT B JIBYXCTO-
POHHHX OTHOIIECHUSX.

Heab craTbu — NpoaHAIM3UPOBATh UCTOPUYE-
CKHE U KYJIbTypHBIC COOBITHS MOBIUABIINC HA CTAHOB-
JIeHne 0eJIOPYCCKO-UTATBIHCKIX B3aUMOOTHOIIICHHHN B
n300pa3UTEIEHOM UCKYCCTBE.

s HamucaHWS CTaThbH OBLIM MPUMEHEHBI HCTO-
PHUKO-ONUCATENbHbIN, HCTOPUKO-CUCTEMHBIM M HCTO-
pHUKO-THIIONIOTHYeCKUi MeTopl. OCHOBHOM 6a30ii mo-
CIY)KWJIM WCTOYHHUKH M MaTepUalbl NMEepHOINYECKOI
MevaTH, KHUTH U 0HIHaTIbHbIE HHTEPHET - PECYPCHI.

Onoxa Bospoxaenus, HadaBmiasicst B 14 Beke B
WTanuu, HECOMHEHHO, MOBIHATA HAa KYJNbTypy M HC-
KYCCTBO MHOTHX €BpoNeiickux rocynapcts. MIMeHHO
Bospoxnenune cmenuno B EBpomne CpelHEBEKOBYIO
KyJbTYpPY U CTaJIO MpeALIeCTBEHHUKOM KyJIbTyphl Ho-
BOro BpeMeHH. OTIMYUTENbHbIE 4YepThl 31moxu Bos-
POXKIEHUS — ATO aHTPOIOIEHTPHU3M, TO €CTh HEOOBI-
YyalHBIA UHTEPEC K YEJIOBEKY KaK MHANBUIYYMY U €ro
JIeSITeNbHOCTH. Taxke Clofa OTHOCHUTCS CBETCKHMM Xa-
pakTep KyJasTyphl. B o0mecTBe mosBisercs 3auHTEpe-
COBAHHOCTH KyJbTYypOH aHTUYHOCTH, IPOUCXOAUT YTO-
TO BpOJIie €e «BO3poxaAeHus ». OTCI0Aa, COOCTBEHHO, U
MOSBHUJIIOCH Ha3BaHME CTOJIb Ba)KHOTO Tepuoja Bpe-
MeHHU. Dnoxa Bo3poxkaeHns octaBuiia CBOW HMIACHHBIN
U KyJIbTYPHBIH OTIIEYATOK HA BcexX rocynapcrsax Es-
pornbl. Ho i Kaxxnoil OTHENbHOW CTpaHbl Cylle-
CTBYIOT MHAMBHIYyalbHble HCTOPUYECKUE TPAHHIIBI
SMOXU. A BCe - U3-32 HEPABHOTO YIKOHOMHUYECKO-COLH-
anbHOrO pa3BuTUs. Bo3poxaeHue — 310 nepuos, Korjaa
HAYMHAETCSl MEPEeX0J] OT CPEIHEBEKOBOTO (heosalb-
HOTO 00IIecTBa K OypkyazHomy. [1, c. 634]

Jna benapycu, 3eMiu KOTOPOH SIBJISLIUCH OCHO-
Bolt Bennkoro xHsxecTBa auToBcKoro (BKJI), mmenno
XV1 cran HayaiaoM 3HAKOMCTBA C UCKYCCTBOM DTOXH
Bozpoxnaenus. OrpoMHasi pojib B 3TOM NPHUHAICKHAT
Munanckoii npunnecce bone Chopia. EE€ Bkian B pas-
BUTHE UCKYCCTBa Ha 3eMJisix benapycu HeolieHUM.

HmenHo Bo BpeMeHa paclLBeTa 3noxu Bospoxie-
Hus, 18 anpens 1518 roma momsckuii kKoposib CUTH3-
MyH[ [ Oepér B E€Hpl MunaHckyio npuHiieccy bory
bopaxua. [IpumeudarensHo, yto bona npoucxoauna u3
CEMBH, MMEBLIEH POACTBEHHBIE CBA3M C KIIaHAMH
Menuuu u bopmxua. Tak, Meauun BOIIIM B UCTOPUIO
Kak npaBuTenu DIOpEeHIMH, MEUEHAThl U MOKPOBH-
TENTM UCKYCCTB. DTO OBbLT POJ, NABIIMH MUPY YETBIPEX
Tar pUMCKHX M ABYX (paHIly3ckux KopouseB - Exate-
puHy 1 Mapuro Mennun. bopmkuna - Oorareitmmii nc-
MAHCKUH poA, MPOUCXOMSIINM u3 AparoHa, Aajd MUpy
JBYX TIall pUMCKHUX M OoJiee AecsTKa KapAnHaioB. B To
BpeMsi 3TO ObUTH OoraTeine ONUrapXuieckue CeMbU
EBpormsl, oTangaBImecs: HOMIMO 3HAaTHOCTH M Oorat-
CTBa aKTUBHBIM IIOKPOBHUTENBCTBOM apPTUCTOB, XyI0XK-
HUKOB, aDXUTEKTOPOB.

bona bopmxus apyxuna ¢ Jleonapno na Bunuu,
KOTOPBIN Ja’ke Hamucaj ee MOPTPET W JacTo ObIBal B
HX JIOME.

VIMeHHO OHa PUBHECA UTATBSIHCKYIO POCKOIIB B
JIMTOBCKUM KHSDKECKMM U IOJIbCKUM KOPOJIEBCKUI
nBop. OHa npuBe3a ¢ coO60i MHOTOUHCIIEHHYIO CBUTY
13 UTATBSHCKUX MAaCTEPOB, MY3bIKAHTOB, XyI0KHHKOB,
apXUTEKTOPOB U IIOBAPOB.

C moja4u UTanbsIHKY CTaJIH NOIYISPHBIMU HOPT-
peTHast XMBONHUCH M €BPONEICKHE Hapsbl, HadallH
CTPOMTBCSI ABOPLBL, MOCTBI M noporu. Hampumep, B
I'pomHo B 3TO BpeMs CTanM MOCTUTh ILIOMAIb U
YJIUIBL, 000PYAOBAIN BOAOTIPOBO M YCTAHOBMIIN 9aChI
Ha ropoackoil paryme. Ilo pacnopspkeHuio boHbl
Cdop1pl B 3T0M 6€0pyCcCKOM ropojie ObLTH TOCTPO-
€HBI KOCTeJI U MOHAcThIph CBsiToro Jlyxa. [2, c. 58]

MoxHO yTBepkaath, yTo uMeHHo bona Cdopua
CTOSJIa Y HCTOKOB 3apPOXKICHHS UTAJIBSIHCKO — Oenopyc-
CKHX KyJIbTYPHBIX B3aUMOOTHOILUIEHUU. Benp ncropu-
4ecKOe Hacle[ue TOW 3IMO0XU 3PHMO COXpaHSEeTCsA A0
HAIUX JHEH, B BUJE MaMSITHUKOB apXUTEKTYpBI, HC-
KyCCTBa U rpajIocTpOUTENbCTBA. [3]

E€ BKiaz B KynbTypy ¥ 5KOHOMHKY O€IapyCccKOTo
Kpasi U3BECTHBI U JI€TAlIbHO ONUCAHBI B TPYAAX IMOJIb-
ckoro ucropuka [louuers. [4, c. 97]

B 1798 rony tepputopus HelHemHeH benapycu, B
cocrase Peun Ilocnonuroii Bxoqut B coctaB Poccuii-
ckoif nmnepun. Brots 10 koHna X1X Beka KynbTyp-
Hele cBs3u Wrtanum n benapycu 6pumn BecbMa HEMHO-
TOYUCIICHHBI W HE OCTAaBHJIM CYIIECTBEHHOH OmOIMO-
rpadum. Oto  mepuom  OypHOro  pa3BHUTHSA
MOJUTUYECKUX U KyJIbTYPHBIX CBsi3el Mexay Mranueit
n Poccuiickoil umnepuein. KynbTypHoe «B3auMompu-
TSKEHUE)» 0CTAaBaJI0Ch OCHOBHOM COCTABIISIONIEH OTHO-
LIeHNnH MeX Ty 1ByMsl HapoaamH. [1ouTu noiaoBuHa BbI-
JAIOLINXCsl apXUTEKTOopoB IleTepOypra — HUTabsHIBI:
Tpesunu, Pactpemnu, Ksapeuru, Poccu, Punanbiau,
Jlykuun. Pycckme apxurekropsl, baxenos, Crapos,
CracoB, yuwinch B Utanuu. UTanbsHCKUNA CTUITH CTAI
«BEJIMKUM CTUJIEM pyccKoi nmnepun». B Utanuu pyc-
CKHE BUJAETH CTpaHy, TJe CJIEOBAI0 COBEPIIECHCTBO-
BaThCS XyJIOKECTBaM, OTKyJa MOYKHO OBUIO TIPHIJIA-
1IaTh apXUTEKTOPOB, XKUBOMMCLEB, CKYJIBITOPOB, A€-
KopaTopoB Juisi oopmileHHsT 00eUX CTOJHIL: HOBOW -
[erepOypra u cTapoit - MOCKBBI, ISl YKPAIICHHS J{BO-
psHCKuX ycans6. O6pamenne k Mrtanun Bo MHOroM
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ObUIO HampaBJIEHO HA NPUOOpPETEHHE KYJILTYPHOTO
ombITa. [5, ¢. 219]

70 roABl MPOIUIOrO BeKa HE SBISIOTCS OOMIb-
HBIMH Ha JIBYCTOPOHHHE BCTPEUH U B3aHMOCBS3H JIBYX
ctpad. bynyun oxnoit u3 crpan CCCP, Benapycs He
MorJia ObITh HHUIIMATOPOM Pa3BUTHS KyJIbTYPHBIX B3a-
nmootHomeHnn Utamun u benapycu, Tem 6omee B 00-
JacTh n300pa3uTeIbHOro UcKyccTBa. OHO U3 HEMHO-
THUX 3HAKOBBIX COOBITHH cocTosuiock B 1973 romy.
I'pynma GenapycKux XyJO’KHHKOB IpEICTaBUIIa CBOU
paboThl Ha COBMECTHOH UTAI0-0eN1apyCcCKON BHICTABKE
B Pemypkno nu KanaGpust, 0JHO# U3 caMbIX F0’KHBIX 00-
JIacTe! anmeHnHCKOro noiyoctposa. Heobxomumo oT-
METUTb, YTO JAHHBIH PETHOH Aal n300pa3sUTEIbHOMY
HCKYCCTBY M Tammy MHOTO U3BECTHBIX XYA0KHHKOB Pa-
60TaroINX B Pa3INYHBIX HAIIPABICHHAX.

B cnenyromem 1974 rony, B paMkax AHEW UTano-
COBETCKOM KYJbTYpPhl OpraHuM30BaHHOW MuUHUCTEp-
ctBoM kynbTypel CCCP u moconsctBoM Hrtanuu B
Mockse OblLTa NMpeACTaBiIeHa BBHICTaBKa, BKIIIOYABIIAs
38 xapTuH 31 XyHOXKHUKA U CKYNBITYpHbIE KOMIIO3H-
nuu 7 Macrepos. IIpoxonuna skcnozunus B MuHCKe 1
EpeBane. BricraBka He Obuia IeJIeBOil, He TpeICTaB-
Jsila eAMHYI0 KOMIO3Unuio. B Hell ObliM mpencTas-
JICHBI KapTHHBI, OTHOCAIINECS K PA3IMIHBIM XyJIOXKe-
CTBEHHBIM HAINIPABJICHUSIM: BEPH3M, PEalli3M, a0CTpak-
IIMOHM3M, 3KCTIpecCHOHM3M. Cpenn MpeacTaBICHHBIX
paboT ObUTH PaOOTHI ABYX OUYEHD M3BECTHBIX XYHAOKHH-
koB Mapuu Appua-Manapa u I'asrano Ckopno, 4eii Ta-
JIAHT 1 BKJIQJl B UTAIBSHCKOE N300pa3UTENBbHOE HCKYC-
CTBO HEOCTIOPHMBL.

Hagano 90-TeIX TOJ0B MpPONUIOTrO BeKa, O3HAME-
HOBaHO OpraHu3anueil CBOOOTHON M CyBepEeHHOU pec-
ny6nukn bemapyce M OTKPBITHEM HTaJbSHCKOTO IO-
COJILCTBA B ropojie MUHCKE U TIOCOTIBCTBA PECITYOITNKH
benapyce B Pume. C 3TOro BpemeHu, 1o CyLIECTBY,
HayaJoch aKTHBHOE, MPOTPECCUBHOE KYyJIbTYpHOE CO-
TPYIHUYECTBO MEXAY cTpaHamMu. OOMEHBI M OpraHu3a-
IIMH XyJ0)KECTBEHHBIX BHICTABOK CTAJI0 HAOMpaTh 000-
poTbl. OcOOEHHO aKTUBHBIMH CTaJIN XY/I0’KECTBCHHBIE
BBICTaBKH OENapyCKuMX XyHOKHHKOB Ha Pa3IN4HBIX
mwomaakax Uranun: Benernus, Munan, Pum, Heamoss,
Kanbsipu, bononbsi. TecHble TBOpUECKHE CBS3H ycTa-
HoBJIeHHI ¢ CapAnHHUEH, e npoBeaeHo okoio 10 BHI-
CTaBOK PA3IUIHOTO YPOBHS.

2011 rom cram mepeIoOMHBIM B OelapycKo-HTa-
JBSTHCKUX KyJIBTYPHBIX OTHOmeHusx. 10 wmrons 2011
roga, B ropojge Tpuecre, mMexay NpaBUTEIbCTBAMU
peciyOnuK OBIIO MOJIHMCAHO COTJIALIEHUE O KYJIBTYp-
HOM corpynHudecTBe. Cornamenne paTuUIMPOBaHO
napiaaMeHToM Wramuu 17 utona 2018roga. C 3toro
BpEMEHH OOMEH NpeaMeTaMH H300pa3UTEeNbHOrO HC-
KycCTBa cTaju 0oJjiee OpraHM30BAaHHBIMHU M COJIEpIKa-
TEIbHBIMU.

Benapyce Ha Benenmanckom OuneHnane Oblia
npencraBieHa yeTelpexasl: B 2005r., 2011r., 20151, 1
B 2017 romy.[6]

C 12 urons o 6 wosiOpst 2005 roma cocTosutoch
51-1 MexxnyHaponHast XyJI0)KeCTBEHHas! BEICTaBKa, Ha
KOTOpOW OBUIM OpPTraHM30BaHBI JIBE MEXIYHapOIHbIC
BBICTaBKHU, CO3JaHHble B J[xapaunu (kyparop Mapus
ne Koppan) u B Apcenane (kypatop Poza Maprunec).

Bbenapych BepBble Obuia NMpeCcTaBIeHa Ha 3TOM
npecTikHOM (opyme. B Benennn Obumm mpencTaB-
nensl padoter H. 3aBosnoit, Y. Tummna, B. Lenena, C.
Boituenko, B. [Teicuna u P. MBamkeBndya — Gemnopyc-
CKOTO XYIOKHHKA, IPEICTABUTEIS] KOHIECTITYaIbHOTO
ncKyccTBa. PaboTHl OBIIM 3aMEYeHBI,  3TO BOOIYIIIC-
BIJIO ¥ aKTUBH3UPOBAJIO TIOATOTOBKY K ITOCIIEIYOIINM
BBICTaBKaM.

2011 rox — 54-as buennane, benapycs npencra-
BUJIA KypaTOPCKYI0 KoHIenuo Muxauia bopozusr —
npoekT «KODEX» A. Knunosa, B. Ilerposa, O. Ko-
ctioyerko u JI. CkBop1ioBa.

TemaTrnka OueHHayle ObLIa NpEAJOKEHa ILIBEH-
HapckuM  MckycctBoBenqoM  buue  Kypurep —
“ILLUMInationi”. Bo riaBy yria mocraBieH BOIIPOC O
Hallud M HaLMOHAJIBHOM HCKYycCTBe. benopycckuii
npoekT HazbiBasics «KODEX» — 3T0 yacTb KHUTH, KO-
TOpast HE UMEET 0OJI0XKKH, TOJIBKO OCHOBA, 3TO COBpE-
MEHHas HHTepIpeTauus oopmieHHs TeKcTa. bbuin
BBIOpAHBI ISTh Pa3HBIX XYA0KHUKOB, KOXKIBIN U3 KOTO-
PBIX IPEAIOKNIT CBOC BUACHUC 3TOM TEMBI.

2015 rog — 56-st MexxayHapoHas XyI0)KeCTBEH-
Hasi BBICTaBKa, poxoawia ¢ 9 mas mo 22 Hosops. Op-
TaHU3aTOpPbl HALIMOHAJIBHOTO KOHKYpCa KypaTOPCKHX
KOHLENINI OenapyccKoro MaBHIIbOHA BIIEPBBIE IPO-
BEJIN OTKPBITHIA KOHKYpc. bemapych npeacrasuia npo-
ekt Anekces Lllnakapenko u Onbru PeiounHckoit "Ap-
XUB CBHJIETENs BOMHBI". B OCHOBY 3TOH 3KCHO3ULIUU
nerau (pOTONOKYMEHTH Ha Temy [lepBoit MupoBoi
BOWHBI U3 (POHAOB PECITYOIMKAHCKUX U PETHOHATBHBIX
My3eeB, yacTHBIX kKoyuieknuid. O benapycu cranu roso-
PHUTh KaK O CTpaHE C Pa3BUTHIM COBPEMEHHBIM HCKYC-
ctBoM. OHa TOKOpWJIA JKIOPH TIyOHHO# (utocod-
CKOTO CMBICA, HEOOBIYHOCTHIO (DOPMBI U TOIBITKOM
OCMBICJINTh U YCTAHOBUTH CBA3b C CO6BITI/I$[MI/I, KOTO-
pBI€ BOJHYIOT OOIIECTBO.

C 13 mas o 26 nosops 2017 roga cocrosiach
57-as BeHenuaHckasi OHEHHAJIe COBPEMEHHOIO HC-
KyccTBa, npoBoaumas KpuctnH Macens U Moixydus-
miast Haszsauue VIVA ARTE VIVA. [7]

Bcst BbICTaBKa 0)KMBIIEHA cepHeil apaienbHbIX
IPOCKTOB 1 BLICTyHHeHHﬁ.

Benopycckuii apT-mipoekT «CToi» ¢ yCrexoM npe-
3eHTOBaJ Ha 57-1 BeHennaHCcKkol OMEHHANE Xy T0KHUK
Poman 3acnmonoB B coaBTopcTBe ¢ Buktopom JloOko-
BrdyeM u Cepreem Tansi60BeiM «CTOID» TIpeACTaBISIET
co0oii 32-MuHYTHOE BHAEO M3 OoJiee NBYX JECSATKOB
MHUHHU-CLIEH, HENPEPHIBHO CMEHSIONINX JPYyT Ipyra Ha
(oHe rI1aBHOTO ¥ HEM3MEHHOT0 00BEKTa — POBHOM MO-
BEPXHOCTH cTOJIa. TakuM 00pa3oM, CTOJ CTaHOBHUTCS
HE TPOCTO «CIIEHOI», Ha KOTOPOH Pa3BOPavYMBAIOTCS
JpamaTHyeckue, Komudeckue u ¢uiocodckue cro-
XKETBI, HO ¥ TJIaBHBIM CBUJETENIEM M Jaxe JeHCTBYIO-
[TUM JIIIOM KKJIOTO W3 HUX. 3PUTENIO MpeaiaraeTcs
HE TPOCTO HAOMIOATh 33 MPOUCXOISIIUM CO CTOPOHHI,
HO OyKBaJIbHO OKa3aThCs 32 OJHUM CTOJIOM C T€POSIMHU
BHZICO-apTa.

ITpoexT, OBLT yI0CTOEH BBICOKON OIEHKH KIOPH.
[Ipodeccronanbhble CyapbH OTMETHIHM, YTO aBTOpam
yJIaJIOCh CO311aTh SIPKUH M BBIPa3UTENIBHBIN 00pas3, uc-
0JIb3Ysl MUHUMAJIbHBIE CPEACTBA. B mepByro Henemnto
paboTsl OreHHae 6EIoPYCCKYIO FKCIIO3ULNIO YBUICIN
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Oonee Thicsy 3putenci. Utanesuckuii xkypHan Kyoss,
OIIMH U3 CaMBIX CTApPEUIINX B MHUPE UCKYCCTBA, IIOCBSI-
T PomaHy 3aciioHOBY 1K cTaTeid.[§]

Kynbrypasie B3aumocBszu benapycu u Uranuu
nmetor 500 netHroro uctopuro. Haunnas ¢ 1991 rona,
STH OTHOUICHHUS TTOJTyYHIIN HOBBIH MOIIHBIN UMITYJIbC.
PasBuTne 1 nHTeHCH(UKAIVSI KOHTAKTOB B M300pa3u-
TEJIEHOM UCKYCCTBE CTAJIO CJIOM HE TOJIEKO XYI0KHH-
KOB OJIMTHOYCK, HO TOJYYalOT BCEMEPHYIO Tocyrap-
CTBEHHYIO TOAJepKKY. CTallo MOHSATHO, YTO COBPEMEH-
HOe  UCKYCCmBO — cnocobcmeyem — (popmuposanuio
UMUOICA CMPAHBL U NPOSABIEHUIO HAYUOHATLHOU UOEH-
muynocmuy. CerojnHs, UMEHHO COBPEMEHHOE HUCKYC-
CTBO, OTpaXKaeT TOT PMIOCO(CKHUIT TONCK UIACHTUIHO-
CTH, W B3aHMHOMY OOOTaIICHUIO KYJIBTYPHl IBYX
CTpaH.
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IHocranoBka npodaembl. Haunnas ¢ cepeinHbl
XX cTomeTus, KOrjma MeXIyHapOJHBIN IEHTP CO-
BPEMEHHOTO KYJIbTYPHO-XYIOXECTBEHHOTO IIPO-
n3BoACTBa mepemecTmics u3 EBpomsr B CIIIA,
MHOTHE 3alagHble KPUTHKH, QUIOCOPBl U aHAIIH-
THUKHU CTalu oOpamiath BHUMaHue 00IIecTBa Ha pe-
TPECCUBHBIC TECHACHIHWH B Pa3BUTHU T'YMaHHTap-
HBIX, © B YaCTHOCTHU KYJIbTYPHO-XY0KECTBEHHBIX
chep. OnHako, MO CHpPaBEIIUBOMY 3aMEUYaHUIO
Moppuca bepmana, A1 3HAYUTENbHON YaCTH yde-
HBIX U TMpEJCTAaBUTENCH TBOPUYECKHX HpOoQecCuid,
COUTBIX C TOJKY KYJIbTYPHHAYCTPUAIBHBIM «IIIY-
MOM, UTPYIIKAMU U TEXHOJOTHSIMHY, HBIHCIIHSIS
TpaHCc(hOpMaIusd MHPOBOI CHCTEMBI MPENCTaBII-
Jach HE YeM HHBIM, KaK HACTOSIIUM KYJIbTYPHBIM
pacueToMm [1]. [lo3TOMYy KPUTHYECKH HACTPOEH-
HbIE WHTEJUICKTYal bl OCTaBANNCH B SBHOM MCHB-
IIMHCTBE: CKOJBb OBl OTYASHHBIX MOMBITOK 00pa3y-
MHTh COOONICCTBO HMH HE TMPEANPUHUMAIIOCH,
MpPOIEeCChHl IUBUIN3ALMOHHOTO yHaJKka HEYKJIOHHO
OPUONMKAIOT 3amaJHyl0 BEPCHIO KYJIbTYPHOTO
pa3sBUTHUA K KOJUIANCY, TaK UTO yXXe JIUTCS ee Cy-
MepeuHas (¢paza TYMaHUTApHON HWHBEPCHH, IIO-
JIOOHO CpelHEBEKOBOMY MpaKy yrposkaronias moJi-
HOH moTepeidl TpaMOTHOCTH HE TOJIBKO B 001Ie00-
pa3oBaTeIPHOM CMBICIE, HO TIPEXKJIE BCETO B
cyry6o mpodeccumonansaoMm. Ckakem, TOJHKO Ha
MpUMepe OJTHOTO BHIa HCKYCCTBA, KAKUM SBIACTCS
CKYIBITYpa, MOXHO CEroJHi KOHCTaTUPOBATH:
YTOHUYCHHAs KyJIbTypa cHHTe3a U oTbopa ¢hopM BO
UMl TJIyOUH 00pa3HO-Xy/I0KECTBEHHOTO BhICKA3HI-
BaHWS, MpUCYIIas KIACCUUYECKUM MPOHU3BEACHUSAM
CPeIN3eMHOMOPCKOI TpaguluHi, KOTOPYIO TMOYHU-
tanu O. Poxen, A. Maiions unu A. bBypaens, mpak-
THYECKH aTpodupoBaiach. AOCONIOTHBINA MO3UTH-
BU3M XYIIOXKECTBCHHOTO MBIILICHUS, yBA3IIETO B
KOMMOIU(UKANUKA, KaK COCTABHOW YacCTH TpaHC-
HaIlMOHANBbHOHW (pa3pl KamHWTaTU3Ma, TTOMHOXEH-
HOW Ha MACTHINHYI (PparMeHTapHOCTHh MUCKPET-
HOH pacCyJIOYHOCTH, NMPHUBEIO K KaTacTpoduye-
CKOW  CTepHJIM3allMy  IUIACTUYECKOW  (QOpPMHEI,
KOTopasi Ternepb He crnocoOHa o0iasaTh MHOTO-
MEpPHBIM, YBOJSIINM B TPAaHCIEHJEHTHOE, MOCHI-
oM. [ToaTomMy B ciaydae, KOTa XyJOKHUK B Kade-
CTBE TJACTHYECKOTO BBICKAa3bIBAHUS BBIOMpaeT
¢burypaTuBH3M, OH HEN30€KHO OKA3BIBAETCS UIIU B
MJIEHY ECTKOro HaTypajln3Ma, WIH JI0OUTeNb-
ckoro HemnpodeccruoHanu3Ma (AHHUTHIISAIUS 3CTe-
THYECKOTO YYBCTBAa O0BACHSICT TAKXKe 3aCHIIbE Ma-
JIOTPaMOTHBIX CaMOYY€K CpeIHu YYaCTHUKOB MEXK-
JIYHapOJHBIX CUMIIO3UYMOB, KAY€CTBO KOTOPHIX 32
nocinenaue 20-30 yeT ymano Ha HEIOMYCTUMBIH B
KyJIBTypHOM OOIECTBE YPOBEHB, BeIb KOHKYpPC-
HBIH 0TOOp OCYIIECTBISIOT CONtemporary aBropu-
TETHI, OTKa3bIBasl TEM «HEMOJHBIMY MpodeccHoHa-
JlaM CBOETO Jiejia, KTO eIle BJIaJieeT, COTIacHO Tep-
muHoiorun M.  Xaiigerrepa, «MOTAaeHHOU
UCTUHOMW» HcKyccTBa). OMHAKO, KOTIa XYI0KHUK
MEePEeXOUT B 30HY BU3yaJbHBIX MPAKTHUK, paboTas
¢ ¢opMOll B MPOCTPAHCTBE, BBHICTPAUBACT HEKHUE
PUTMHYECKHE, KOMIIO3UIIMOHHO-apXUTEKTOHUYE-

CKHE B3aMMOOTHOLIEHHS, MOJydyaemas IJacTU4e-
CKas aKKyMyJnsanus QparMeHTOB YIOJOOJIsAeTCS
JOPOXHBIM 3HAaKaM, aleJUIHPYIOIINM K 3pPUTEINb-
HOMY CO3HAHHUIO peOHNHUEHTa (IIPU 3TOM KOHIENT
SIBIIACTCS CIOHTAHHBIM, CIIy4aiflHO BMCHEHHBIM),
abcoJIIOTHO He 3aTparuBas cepane u aymy. Cam
e XYIOKHHUK OXHAACT OT 3PUTENs aKTHBU3ALHHI
MBICIUTEIBHOTO TMpolecca Ha H30paHHYIO WM
TeMy, 3a0bIBast 0 TOM, UTO HCKYCCTBO HEKOPPEKTHO
OTOXKJECTBIISITh C WHPOPMAIIMOHHBIM HOCHUTEJIEM,
OHO 3MXKJETCsI Ha 00pa3HO-CBEPXUYBCTBEHHOM HM-
MyJbce, U3BECTHOM JIPEBHUM Kak ajieTeiis, B CBO-
00JTHOM BpEMEHHU KOTOPOW EJUHCTBEHHO W BO3-
MOXXHO TIPOCTPAHCTBO PAa3BUTHUSA IUBUIN3ANHOH-
HOW KyJIbTYphl H HMCKycCTBa. Tak, HCKYCCTBO,
Oyaydd 3epKajioM KYJIBTYpPBI, IEMOHCTPUPYET HOCIE-
HUE TIOJICTOJICTHS CHUMIITOMATHKY TSKEJIOro 3a00eBa-
HUSI, aHAMHE3 KOTOPOMY KaK O JHOMEPHOU TEXHOMTHON
paccynouHoctu craBmwiy emte I'. 3enasmaiip, M. Xopk-
xaiimep, T. Anopno, I'. Mapkyse, a taxxke XK.-®. JIu-
otap, U. XaccaH, OTKpOBEHHO NpPHU3HABILIKE MOCTMO-
JIEPHU3M JKE€PTBOH «KYJIBTYpPHOH JJOOOTOMHUU», O UYeM
cdes HeoOXOAUMBIM HAIIOMHUTH B MUIIeHUYM 1. AH-
JIEPCOH, OTMEYasl YCIOKHEHHE CHUTyallud TeM, YTO
BKYCBI OPTaHH3aTOPOB KOHKYPCOB, yUpeOuTeIe apt-
MIPEeMUH, a TaKXKe MEIEHATOB-OJINTapX0B, IT0IBEPTIIHCH
OTKPOBEHHOU «IUieOem3anumy», orpyoneHuto [7, c.
109].

AHaJIu3 MOCJeAHHX HCCJIeJOBAHHH H MIMyO-
aukanmii. Ha ucxone 1980-x rogos Anan biywm,
00eCITOKOCHHBIH TYMaHUTapHON MHBEpPCHEH M ma-
JeHHEeM KayecTBa 00pa3oBaHMs, MPU3BIBAI ITOBBI-
CUTHh OTBETCTBEHHOCTh YHHBEPCUTETOB 33 CTAHOB-
JIEHHE KyJIbTYPHOT'O CO3HAHMS COBPEMEHHHUKA, MO-
cbUTasich Ha TpyAsl llmaToHa He CTOJBKO Kak
o0pa3en] BOCIUTaHUS MOJIOJCKH, CKOTBKO KaK Ha
«pUIBTP» AEHCTBUTEIHHO BBICHICH BO3MOXXHOCTHU
KYJIBTYPHOTO CTAHOBICHUS CPEIH MACCHl CUMYJIS-
KpOB, 0O «TO, 4TO OMpeneNseT KyIbTypy Kak Ta-
KOBYI0, Hepazauuumo» [2, c. 381]. dakrtuuecku
Biiym BeIpazuin pactyuiyio oT cepeauHbl XX CT. Tpe-
BOTY HHTEJUICKTYaJOB «CTapoOd IIKOJBI» IO TOBOIY
HABOJHEHUS KYJIbTYpHl, HAYKH, MOJUTUKH HHTEIJICK-
TyaJbHO HEJAJeKNUMHM JIIOJbMH, 100, 0TBOeBaB y EB-
pombl paBo OBITF MeXXAyHapOIHBIM IIEHTPOM COBpE-
MEHHOTO KYJIBbTYPHO-XYA0XKECTBEHHOTO IIPOU3BOJ-
CTBa, aMEPHKAHCKas [IMBUIIM3AIMS TaK U HE OIpaBaia
BO3JI0)KEHHBIX HANCKA. B mumienuym o6 onacnocmsx
MeUIOPUUPOBAHHO20 MEXHOPA3YMd, O POCIE AHMU-
UHMENIEKMYAIU3MA RUCATU MHO2UEe 3aNa0Hble aHAU-
muKy, yKasblBas Ha TO, YTO KOJUIAIC aMEPUKAHCKOU
KYJIBTYpBl U 00pa3oBaHUs MPOJODKAETCS, & BBICOKHE
TEXHOJIOTHH JIMIIbL YCKOPSIIOT SHTPOIINIO, BENIb TPUYMEPD
B8UOCO-KYIbMYpPbl U YUPPOosbIX Medua Had Kyabmypou
neuamu ycyeyoun OUu3blOHKYUio MexNcoy pacnpocmpa-
HAIOWUMCA YPOBHEM (POPMATbHO20 00pA308aHUA U
CYUWHOCMHBIM NOHUMAHUEM OCHO8 3HAHULL, TIPUBOAS K
CIUAHUIO NPASMAMUYHO20 AHMUPAYUOHATUSMA C AH-
muunmennekmyanusmom. Cpeou Kpumurkog peoykyuu
3anadHou Modenu pazeumust KyJabmypbl HAX0OUMCs U
M. bepmas [1], ctaBuBIINi BOIIPOC O AEHCTBUTENBHBIX
LEHHOCTSIX OOIeCTBa, CPaBHUBAsI NMPUYHMHBI TAaJCHUS
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Puma ¢ mporeccaMu «IyXOBHOW CMEPTU» U «CIBUTOM
IIEHHOCTEH» aMEepUKaHCKOH KyJIbTYpHI, TA¢ HaOIr0aa-
€TCsl «OIYCTOILIEHUE KYJIbTYPHOIO KOHTEHTA, U €T0 3a-
MoOpakuBaHue B hopMyrnax kutday. Kcratu, o Tom, 910
KyJbTypa ¥ UCKYCCTBO KOMMOIU(PHUITUPOBAHHOTO 00-
LIECTBA, JIMIIEHHOTO TPAHCLEHIEHTHONH €My HCTHHBI
Kak IeTM, a TOYHEe SHEPIHH Pa3BUTH, HEN30EKHO
KOJUIATICUPYIOT, Mucainu (paHKPypTIBl U UX MHOIO-
YHCJICHHBIE IPUBEPIKEHIBI, B YacTHOCTH I1. AHAepcoH,
W. Bannepcraiin, ®@. [xeiimucon; B Ykpaune: A. bo-
cenko, A. baymeiictep, B. Bosnsk, I1. Henucko, A.
IOavH u 1p. OpHako nmpobiemMa ML TPHOOpeTaeT Bee
Oonee yrpoxkaromui pazmax, Beap coriacHo M. bep-
MaHy, KOJUIAIIC SKOHOMHYECKH HAYMHAET ObITh BHITOI-
HbIM, U €ro JYXOBHO-TYMaHHUTapHas COCTaBJSAOLIAS
MOTPY’KaeTcs BO MpaK amaTHH U OECCMBICICHHOCTH,
Ha3BaHHOU 3. J[fOpKreiiMoM «aHOMUEN», KOrJa Kyb-
Typa Oonee He BepUT B cebOs. O MpUYIMHAX CIIOXKUB-
nieiics cuTyauuy nucan u B. BeIUKoB, aHAIU3UpYsl UH-
HOBAaIlMOHHBIE JTOCTHXEHHS COBPEMEHHOTO UCKYCCTBA,
SIBUBIIIETOCS PE3yJIbTaTOM TeX MPOIECCOB, YTO MPOTE-
KaJli B «KYJbTYpHO-LIMBIIM3ALMOHHON cdepe» eBpo-
MefcKo-aMepUKaHCKOTO apeajia MPOIUIOro CTOJETHs.
BBIYKOB BBIZIENSIET J1Ba OCHOBOIIOJIAraloNIMX (hakTopa
M3MEHEHUM: | — pe3kuii cKkayek HayYHO-TEXHUYECKOTO
Pa3BUTHSA, U 2 — IeCaKpaIn3anus, yTpara Bephl B «ObI-
tie Benukoro [lpyroro» uim «BbICIIEH JyXOBHOU
c(epbl BHE YeTI0BEYECKOTO CO3HAHU», KaK OBl ero He
Ha3bIBAJIM Pa3HbIEe PEITUTHO3HbIE TPAAULIUU: «IDTH IIPO-
[IECCHI CYIIECTBCHHO MOBIIUSIIN KaK Ha TITyOWHHBIE U3-
MEHEHHS B CAMOM 4eJOBeKe (ero MEHTalIHuTeTe, ICHU-
XHKE, TyXOBHBIX YCTaHOBKAxX M T.II.), TAK U Ha TPaHAH-
O3HBIM, eme HEe OTMEYaBIIMHCA B  UCTOPUU
YeJI0BEYEeCTBA MEPEsioM B KYJIbType, KOTopas ceifuac
HaXOJUTCS B CTAIHHM ri1obanbpHOro nepexona ot Kymb-
TYpBI, BOSHHKIICH 1 Bceraa (OpMUPOBABIICHCS C OpH-
eHTanueil Ha Benukoro lpyroro, Kk 4eMy-TO NPHUHLIH-
NUalbHO MHOMY, HE HMEIOLIEMY IOKa JIaXKe CBOETo
ompenenenus» [11, c. 9]. Cuaryanuto ycyryomnser To,
YTO MOCTKYJbTYpa 3KOHOMHYECKH pPa3BUTBIX CTpPaH
OCYULIECTBJISIET MATKYIO 3KCIAHCUIO KYJIbTYP CTpaH C
MeHee CHIIbHON SKOHOMHUKOM. Tak, B Ykpaune ot 1990-
X TOJIOB NPEJICTABUTENH TBOPUECKHX NMPOheccuit IeTKo
aJanTHPOBAIIN HOPMBI KYJIbTYPUHIYCTPHAIHHOTO IIPO-
M3BOJICTBA BMECTE C KOMIUIEKCOM PETPECCHBHBIX TEH-
JIEHINH, pen(HUIMPOBAHHOTO (@KaproHa MOITHHHO-
ct» (T. ATOpHO) B TOM YHUCIIE, U C TEX TIOP COBPEMEH-
HOE HCKYCCTBO, Kak 3aiyrouaeT A. BoceHko, «oT
KOTOPOTO HEJb3sl TPeOOBAaTh NOHITHOCTH U COBPEMEH-
HOCTH», IPEOBIBACT B «HEPABHOBECHH CO3HATEIILHOTO
320y K IeHNs], N300pakast pasrysl ¥ BOJHHOCTH JIMHA-
MUKHU KOTJa TO ABHXEHHSA», «HAUBHOE CO3HAHUE HUC-
KycCTBa, MH(pAHTHIBHOCTD, BO3BEJICHHAS B KYJIbT, BbI-
CTpaMBarOTCA Ha IIPUCIIOCOONTENBCKUX peakmsax» [ 10,
c. 212]. IIpobrema B TOM, YTO SKCHAHCHS 3aIaJHOTO
MaTTepHa TPAHCKYIBTYPHI IPUBOJUT K TOMY, YTO CO-
3HAHUE COLIMYMa, MOIJIOLIEHHOE aJlanTalueid «MSTKON
CHJIBI», HUBEJIHPYeET, cornacHo C. XaHTHHITOHY, JIIO-
Oble MHIMXUHHUCTCKUE JBWXKCHMS KyJIbTYpHOI camo-
uieHTUGUKAMK Halui (1I03TOMY ITOCTMOZIEPHHU3M,
HactauBan @. J[>xeliMHCOH, MTHOBEHHO paclpocTpa-
HWICS B MHPOBOM KYJIFTYPHOM HPOCTpaHCTBE, MOO B

koHe 1960-x 1eBoe IBMKEHHME MOTEPIENO Kpax;
npapnaa, ¢ Hayana XXI CT. aHTUKaNMUTATIUCTUYECKHE
HACTPOCHUS BHOBB Ha MMOIBEME, U TAKXKE pacTeT MHTe-
pec K TpaIuIusaM KiaccHdeckou (umocopuu, HO 3a-
nadq, TpeOyromux mnepedopMaTHPOBAHUS TapaIurMbl
«HOBOH BOJTHBI», €1lle MHOTO). [T03TOMYy CIIO’KHO HE CO-
raacuThbes ¢ B. BEIYKOBBIM, 00ECIIOKOEHHBIM TEM, YTO
SIBISSICH  «HauOoyee YyBCTBUTEIBHBIM 0apoMeTpoM
BCEX IPOILECCOB, MPOTEKAIOIIMUX B COLHMOKYJIBTYPHOI
cdepen, ICKYCCTBO yKe B IUTAHETAPHOM MaciuTade oT-
CBLTAeT 3pUTENs B MOCT-alOKAJIUITHYECKYIO ITyCTOTY,
n6o eme «B XX B. caenano IpaHAMO3HBIH CKavyOK Ha
IIyTH OTKa3a OT CBOMX CYIIHOCTHBIX 3CTETHYECKHX
MIPUHITUIIOB U PAJINKAJIHHOM JJOMKH TPAJUIIHOHHBIX XY-
JOXKECTBEHHBIX S3BIKOB BCEX CBOWMX BHIOB W JKaHPOB,
10 XO/Y TIOJTHOCTBIO OTKAa3aBIINCH B OT HUX»; «CoBpe-
MEHHOE HCKYCCTBO, KOTOPOE YK€ YaCTO M He Ha3bIBAaCT
ce0sT MICKYCCTBOM, HO apT-TIpaKTHKaMH, apT-TIPOCK-
TaMH, apT-TIPOU3BOACTBOM H T.II., OTKA3aJl0Ch OT IJIaB-
HBIX O3CTETUYECKUX INPHUHIUIIOB HCKYCCTBA: MHMeE-
THU3Ma, CUMBOJHM3Ma U COOTBETCTBEHHO OT XYyHOXKe-
CTBEHHOH O0pa3HOCTH, OpHEHTAIlMd Ha JYXOBHYIO
peabHOCTh, KPacoTy M BO3BBIIIEHHOE, TIOYTH IIOJHO-
CTBIO IETYMaHU3UPOBAIOCH. I paHUIIBI M KPUTEPHH UC-
KyccTBa (a TJIaBHBIM €T0 KpUTEpHeM Beerna ObLT AcTe-
TUYECKUH) CErOAHS MOTHOCTHIO pasMEITE» [11, c. 9—
10]. B atom acniekre M. Xaiinerrep, pa3MbILUIABILIUN O
BEIICCTBEHHOCTH BEIH, NpopodecTBax lerems o
(dopMe HMCKYCCTBa, IepecTaBIleii OBITh «HAMBHICIICH
MOTPeOHOCTRIO TyXa, ObLT OBl YIUBICH CTPEMHUTEIb-
HOCTBIO perpecca, nbo oH mojaraj, uro: «CMepTh uc-
KyCCTBa IIPOTEKAET CTOJIb MEJJICHHO, YTO 3aHUMAaET He-
CKOJIBKO cToneTuii» [ 14, c. 223]; u 0oJTHOMOMEHTHO (u-
noco ocraercs abCONIOTHO TMpaB B TOM, 4TO
«IIpEeKpacHoe MPHUHAAICKUT COOBITHIO pPa3BEeP3aHUS
HCTHHBD, OHO «IIOKOUTCS B (hOpMeE, HO TOIBKO ITOTOMY,
4t0 Hekoraa forma BeicBeTIIMIIACh U3 OBITHSI KakK CyIe-
CTBEHHOCTH cyiiero» [14, c. 225], BOT nouemy u B BEK
BBICOKUX TEXHOJIOTHH YeJIOBEK 00s3aH «3aJTyMUYHBEe
BOTIPOIIATh 00 UCTOKE HCKYCCTBA M O PeIHAa3HAUCHUN
MBIuteHus» [14, c. 449], Tem Oolree 9TO HEMPOSBICH-
Hasl ajereiis, He 3aBHCAIIAas OT MOJBI Ha KyJIBTypHBIE
MapaJurMbl, BCE €Ile JOXKHIACTCS B CBEPXHUCTOpHUE-
CKOM BPEMEHH TeX, KTO 3auTpaJicsi, IPe3peB KpacoTy, B
IIyCTOH pacCylO4YHOCTH.

Ieap cTaThbU: KPUTHKA KOHTEMMIOPAPHBIX
TPeHA0B M NpHBJeYeHHMe BHUMAaHHUS MOJIOAOM
TBOPYECKOIl reHepauuu K npodjieMmaM rymMaHu-
TapHoili kKaTacTpodbl, ¢ TeM YTOObI CTUMYJIUPO-
BATh NMOMCK aJeKBATHBIX NyTed NpeogoJieHHUs
«AYXOBHOH cMepTH» HHUBHUJIU3ALMOHHON KYJb-
Typhbl, HA OCHOBE pe-aKTYyaJH3alHH KJaccHye-
CKHX HEHHOCTHBIX KPUTEPHEB KyJIbTYPHO-XY/0-
’KeCTBEHHOI KOTHUIMH.

W3noxenne ocHoBHOro Matepuana. Cospe-
MEHHBIE apT-TIPOEKTHI JEMOHCTPUPYIOT HETPEIOK-
HBIH ()aKT HEOTPaHWYCHHOW BCEI03BOJIECHHOCTHU
TBOPYECKOTO BOJIEU3BABJICHUS Contemporary xy-
JI0O>)KHUKOB, 0YapOBaHHBIX MOILIHBIM I'PaBUTAIIMOH-
HBIM MOJIEM KypaTOpoB U JAepxkaTeleil ramepei,
(haKTUYECKH TO3BOJIUB YNPABIATH XYJ0KECTBEH-
HBIM MPOLECCOM apT-AuiepaM, 4TO IO CBOEMY
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YCMOTPEHHUIO MOOMJIM3YIOT TBOPYECKHME CHJIBI Ha
peanuzanuio caMblX (AaHTACTHYECKHX NPHUXOTEH
HBIHEIIHEH KynbTypuHAYCTpHH. OCyIIECTBUINCH
croseTHue npopodectBa H. bepasena: «Cnmumkom
CBOOOJEH CTald YEIOBEK, CIHMIIKOM OIyCTOLIEH
CBOEH MycTON CBOOOION», a MTOCKOJIbKY HCKOHHOE
BapBapCTBO YEJIOBEUECTBA COCTABISACT PyHIAMEHT
0001 KyJIbTYpBHI, TO B MOMEHT KpH3HUCa KyJIbTypa
«pa3aupaeTr CBOM COOCTBEHHBIE MOKPOBHI M OOHa-
JKaeT He OYeHb riyOoKo Jexaliuil cilioll BapBap-
cTtBa» [8, c. 4,23, 26]. He yauBUTENBHO, UTO CUMII-
TOMBI KyJIbTYPHO-TYMaHHUTApHON HHBEPCHH, CIPOBO-
LUPOBAHHBIE  BO3HHUKAIOIIUMU Ha  IOBEPXHOCTH
pa3oApaHHON B KJIOUbS MOCTKYIbTYpPBl YEPHBIMHU JIbI-
pamu, Tie «MOTYT NMOTHOHYTh M BeNWYAHIINe LEHHO-
CTH, U MOXeT He ycroare udenoBek» (H. bepmses),
CTAIM ITyTalolle MHOXECTBCHHBIMH, BEAb cama apT-
KPHUTHKa 3aHMMAaeTCsl HE BBIIBICHHEM «MeTaduznye-
CKOM, XyIOKECTBEHHOW WJIHM XOTA OBl COIMAIbHOI
CYIIHOCTH WJIM LIEHHOCTH apT-NPOAYKIHHU, HO (aKTH-
YECKH MapKeTHUHIOM, WK "pacKpyTKou", apT-ToBapa,
crenuduyeckoro "peIHOYHOrO" MPOAYKTa — MOJr0-
TOBKON OOIIECTBEHHOTO CO3HAHUs (MaHHUITYJIAPOBa-
HHEM MM) K IOTPEOJICHHUIO "pacKpyIrBaeMoii" mpoayK-
MM, CO3/JTaHNEM HEKOETO BepOaIbHOTO apT-KOHTEKCTa,
OPHEHTHPOBAHHOTO Ha KOMIIEHCAIIHIO OTCYTCTBYIOIIEH
XYAO0KECTBEHHO-3CTETHIECKON CYITHOCTH 3TOTO "Tpo-
IykTa" TeXHOreHHoH muBminzamum» [11, c¢. 11]. Tak,
The National Gallery of Australia 8 2018 roxy otinuuu-
Jach TEM, YTO MPOBENA CHEIHAIbHYIO HIO-aKIHIO, I1Ie
JKYpHAJIHCTHl M NpuramenHsle 120 npenctaButeneit
0O0IIIECTBEHHOCTH, COTJIACHO OTOBOPEHHBIM YCIOBHUSM,
SBUJIMCh B KOCTIOMax AjaMa Ha MEpONpHUATHE, TOCBS-
IIEHHOE MEXyHapoHoi sxcno3uninn Hyper Real, rie
AHTPOIIHbIE U aHUMaJIbHBIE 00BEKTHI (POTOPEATUCTHY-
HBIX cKynenTyp (Patrizia Piccinini, Ron Mueck) manu-
(ectupoBany rumH Tena. llloknpoBaHHBII KOppECTIOH-
neHt FOmman MopraHc, BRIHYXKICHHBIN Takxke pabo-
TaTh TOJIBIIIOM, TIBITAJICS TIOHATH: YTO K€ HA BHICTABKE
€CTh HACTOJIBKO CIeNU(HUIeCKn IMMaHECHTHOE HCKYC-
CTBY, YTO HEOOXOMMO OroJaThcst? BpasymurensHoOTo
OTBETa OH HE MOJYYHJI, HO OTKPOBEHHE CHU30ILIO: «M,
Oyay4u TONBIM, INIAAS Ha ATH XyJIOXKECTBEHHBIE pa3-
MBILIICHHS O YeIoBe4ecKoil (hopme, s 0OCO3HAI BOSHUK-
HOBEHHUE CTPAHHOW METIN 00paTHOI cBs3u. BbI cTaHO-
BUTECH THIEP-UH(POPMHUPOBAHHBIM O TOM, YTO €CTh Je-
noBeK. Bl oco3HaeTe cebsi HEKOH proto-oOe3bsHOM
<..>. Kaxnpni u3 120 npucyTcTByrOImUX, KTO HAXO-
JIMJICS TaM, OBLI TOJIBIM M HECOBEPILIEHHBIM, U 3TO OBIIIO
npeKpacHo. MBI Bce Olynaiy ceOs HECOBEPILIEHCTBOM
U ySI3BUMOCTBIO, HO PaBHOIPABHBIMU...» [5]. UTo emme
YHHU3UTEIBHOTO B HCKYCCTBE JOJDKHO IPOU30MTH,
YTOOBI 3pUTEIIH TIOKHUJIAJT SKCIIO3UIIUIO JIMIIb ¢ TAKMMHA
accormanusamMu? Kompo-TBopuecTBo, KOUTYC M apT-
npaHkepcTBo, kak y Pino Olivera, onpasnanHsie xar-
THKOKU? TO BCe mMeIo MecTo ObITh. Bummmo, T.
ATIOpHO HE MPEYBENHYWI, KOTAa OTKa3al MCKYCCTBY
nocie Auschwitz: MpecIoBYTYIO SK3MCTECHIMATBHYIO
3a0pOIICHHOCT B OBITHE YEIOBEK 3alMPaeT B Kaplep
3a4yMJIEHHOH OIyCTOLIEHHOCTHU «uylaHa BceenenHoi»
(b. IMackanp), 1 BCAYECKU OMpaBAbIBAs HUKUYEMHOCTH
TEJIECHON aHTPOMNOJIOTMU apTH3Ma, MOKJIOHSIOMIErocs

MoIoXy «CeMHOTHU3UIMU U JICBUTAIN3ALMN» Tella Kak
nHpopMannoHHOW MamuHbl [15, c. 12]. CoBpemen-
HHUKY HE HYXCH «IIPOPBIB B KPAacOTy», OH HPEANOUH-
TaeT COCPEIOTOYNTH BHUMAHHE Ha XKECTYaJIbHOCTH, HO
«auanexkrndeckas upoHus» (A. Kirore) B Tom, dro
KOHLIENTYaJ bHBIN JKECT HHOTAA CaM He XKEIaeT BOILIO-
maThCd B 3aYyMIICHHYIO XanTHKy. Tak, Oelbruer
Mikes Poppe, nprukoBaBmmii cedst K MpaMOpPHOH TJIbI0€
B Jlome mnpaBocyamss OcTeHzae, HamepeBaicsi n30a-
BUTBCSI OT OKOB 32 19 cyTOK, HO HE CIpaBHICS, XOTS
OCHOBATEJBHO 3aCOPUJ OMEILEHHE OCKOJIKAaMU U TIbI-
nbto. [locie mpoBeneHHBIX cracaTesbHBIX pPadOT OH
00BsICHWI: nepOopMaHC IO0JKEH OBbLI CHMBOJHU3HPO-
BaTh €r0 OCBOOOXKIECHNE OT UCTOPHUU HMCKYCCTBA, HO B
pe3ynbTaTe OH 00HAPYKMJI, UTO 3TO HEBO3MOXKHO, U TE-
Iepb cel rpy3 OyaeT BEIHYK/IEH BCeT1a HOCUTH B cele;
U KCTAaTH, OT OTYAasHUS €ro criacaja IMo33us, Ta IEeH-
HOCTB, OT KOTOPOH OH TaK IBITAJICS N30aBUThCA. BoT
3/1ech OOHapyKUBAeT cedst cepbe3Hast IpodiieMa, HUX-
HUI ypOBEHb KOTOPOH COCTaBIAET abCOMOTHASA yTpaTa
poQeCCHOHANBHOT0, B TOM YHCJIE TEXHUYECKOTO, Ma-
CTepCTBa, Beb AJISI HACTOSIIETO0 CKYJBITOPA BBIHYTH
u3 0J10Ka HEOOJBINON CIoH KaMHsl (TIpaBja, 31eCh J10-
CTaTOYHO OBLIO OBICTPO PACKOJIOTh KAMEHB) HE COCTaB-
JSIeT Tpyna; 6oJee Toro, 3a yKa3aHHbBIM CPOK HE TOIBKO
¢ IOJ00HO# TIBIOBI, HO CO 3HAYUTENBHO OOJBIIETO IO
pa3Mepy KaMHs 00Jagaroniuii 3HaHUEM MacTep ycIe-
BaeT BBINIOJIHUTH KAaYECTBEHHOE XYA0KECTBEHHOE MPO-
U3BE/ICHHUE, @ HE MPOCTO OCYIIECTBUTH TEXHUUYECCKYIO
paboty kxamenmmka. WTtak, Bce mOAOOHEBIE mepdop-
MAaHCHI JIMIIb JIOKa3bIBAIOT CTapyl0, U3BECTHYIO C aH-
TUYHOCTH UCTHHY: «OOBbEKTHUBAIM TOPadOIIaeT Yeso-
BEKa, OTYYXKJIAeT ero AyX oT camoro ceds» [11, c. 142].
ITo3ToMy akiusi M3HAYAILHO ObLTAa OOpeueHa Ha (ua-
CKO, IIOCKOJIbKY, Kak yTeepxnan H. bepases, B xyzno-
KECTBEHHOM TBOPYECTBE MMEHHO KpacoTa IMo0exaaeT
TbMY, MO0 OHa «¥ HE S3bIYecKasi, ¥ He XPUCTHAHCKas,
OHa — JajblIe», MO3TOMY «TBOpYECKasl JyXOBHas
XKHU3Hb HE €CTh JIBIDKCHUE MO IUIOCKOCTH, 3TO — JBH-
KEHUE BEPTHKAJILHOE, BBBICH U BIIIyOb», BOT IOYEMY
«UTOT BCEH MUPOBOM MU3HU U MUPOBOU KYJIBTYpPhl —
MOCTaHOBKA MPOOJIEMBI TBOPUYECTBA, TPOOIEMBI aHTPO-
NIOJIOTUYECKOr0 OTKPOBEHMsI. Bce HUTH B 3TOH TOUKE
CXOJISITCS1, Bce 000CTpsieTcst B 3TOW TouKe»: «CYIIHOCTD
XYZ0KECTBEHHOTO TBOPUECTBa — B MOOEE HAJT TSXKe-
CTBIO HEOOXOTUMOCTH. B Xymo)kecTBe 4eIoBeK KUBET
BHE ce0s, BHE CBOECH TSIKECTH, TSHKECTH JKM3HU. <...>
TBOpUECTBO XYHOKECTBEHHOE MMEET OHTOJIOTHYE-
CKyl0, a He INICUXOJIOTUUECKYI0 mpupony» [9, c. 231,
232]. K coxaJieHuto0, MOHSATUE TPAHCLEHJEHTHON Kpa-
COTBI JJIs1 COBPEMEHHOT'0 XyI0KHHUKA SIBIIIETCS HEMPU-
€MIIEMBIM, KPacOThbl CTECHSIOTCS B rajepesx, rae He
CTECHSIOTCSI XOIUTH TOJIBIIIOM, U 3TO CIEACTBUE TOTO,
YTO COLMYM IOTEPsUl HE3aBUCHMBIM ONBIT JYXOBHOMH
KynbTypsl. OJJHAKO COBPEMEHHBIA apTH3M Ha IOJCO-
3HATEIbHOM YPOBHE UYBCTBYET CBOIO HCKYCCTBEH-
HOCTB, TI03TOMY OTYassHHO OPHEHTUPYETCS Ha HHHOBA-
LMOHHBIE KOTHUIUH, HO BEb HICTUHHOE OTPSICEHHE OT
TBOPYECKOTO aKTa HalpasieHo, BcnomuHas H. bepas-
€Ba, Ha «BOCXOXJEHHUE YEIOBEYECKOH CYIIHOCTU K
BBICIICH JKM3HHM, K HOBOMY OBITHIO», H BMECTE C TE€M
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«BYNBrapHOCTb COCTOUT B OTOXKIECTBICHUH C TEM MPU-
HIDKEHHEM, KOTOPOTO HE MOJXKET IIPEBO3MOYb MIeHHOE
CO3HaHHWe, CTaBIIee ero >KepTBoit» [6, c. 32], Oomee
TOTO, «HU3KOE MCKYCCTBO» U CAMO YHH)KEHHE OpPTaHH-
3YI0TCS U YIPABISIIOTCS KylIbTypHOH uHIycTpuei. He-
YIUBHUTEIBHO YTO CTOJIb PACIUIBIBYATHI BCE MOTBITKH
ONpEENICHUI MOCTMOIEPHUCTCKUX UHTEHLIUH 1aXe CO
CTOPOHBI €T0 aHAJIMTUKOB, Hanpumep, Mxaba XaccaHa,
yOEXKIAEHHOTO B TOM, YTO «IIOCTMOJIEPHU3M CBEPHYII HE
B Ty CTOPOHY», a OJIIDKe K MIJIJICHUYMY OKa3aJcs 3a-
KaT MEXKAY «HUJICOJIOTUUECKON arpeccueil u pazodia-
YUTEIBHBIM B3I0POMY», 33/IaBICHHBIH KHTYEM, HpO-
HHUEH, W3BpAlllCHHOI MOXOTHIO «OJOJDKEHHBIX YHO-
BOJILCTBHI» W OaHampHBIM HeBepueMm [4, c. XVII].
[Iprdyem B HOBOM THICAUEIIETHH MPU3PAK MTOCTMOAEP-
HHU3Ma, BCSIKHH pa3 MyTHPYS U yCKOJIb3ast OT Ae(HUHN-
M, OyZeT MPOAOIDKATh SBIATHCS KaK XyJOXKECTBEH-
HBIH, puocodckuii M conMaIbHEIA (PEHOMEH, U «KaXK-
JIbIi pa3, Koraa Mbl H30aBIIsIeMCs OT HEro, ero npu3pax
MOJHUMAETCsT BHOBBY» [3], MaHUMYIHPYyd «pa3opBaH-
HBIMH HJTH HEOTIpeIeNIeHHbIMH (hopMaMu» hparMeHTH-
POBAaHHOTO IHMCKYpCa, KaK «BBHITOBOPEHHOTO MOJIYa-
HHSI», KOTOpOe 0E3yCJIOBHO JIMIIEHO MOJHOTHI MOJTYa-
HUS XaigerrepoBckoi amereitu. B 2019 romy
MPU3PAYHBIN TOJIOC «BBITOBOPEHHOTO MOJIYAHHS» OTO-
3BaJIcsl MeXIyHaponHoi mpemueiit Future Generation
Art Prize, yupexaennoit PinchukArtCentre, naypea-
ToM KoTopoi crama Ommmms lkaprymnure (JIutea) c
NPOSKTOM BHACOUHCTALIALMH «t 1/2), IOCBAIICHHOM
«IIOCTYEIIOBEYECKOW MH(POIOTHHY. Y IUBUTEIBHBIM
00pa3oM MpOEeKT BOCKpecui Takxke madoc @. Jxeimu-
COHa, Pa3MBbIIUISBILETO Haj POOIeMoii pedepeHInH 1
penduKanny B yCIOBUIX TPAHCHAIIMOHAIBLHOTO KalH-
tana. CTpyKTYpHpOBaHHOE aBTOPOM MeJHa-coollie-
HHE KOTE€PEHTHO CTEPEOTHUITHBIM KOJUIa)kaM Macc-Me-
JiMa, OJTHAKO, KaK paccyxnan JkeiMucoH, «rakas uH-
TepHpeTays CTPEMHUTCS BBIIBUHYTH HA NEPBBIN IIaH
CKOpee caM Mpolecc IMPON3BOJICTBA, @ HE BO3MOXKHbIC
COOOIIEHNS, 3HAYEHHS WIIM CMBICIIBI», TIOATOMY «ca-
Moii TiyOoko# "Temoi" BCcero BHIEO-apTa W Iaxe
BCETO MIOCTMOJICPHN3Ma SBJISAETCS 10 CyTH TEXHOJIOTHUS
PENPOIYIIUPOBAHUA», U «ECIH BCE BHICOTEKCTHI MPO-
CcTO 0003HAYAIOT MPOLECC NMPOU3BOACTBA/PENPOAYIIHU-
pOBaHUsI, TOT/Ia BUAUMO BCE OHM O€3 MOJIb3bI OKa3bIBa-
forcs "omHuMH U Temu xke'"» [13, ¢. 120].

CnoxHO mpeapekaTh Cyap0y TBOpEHHUS HC-
KyccTBa HMH(OPMANMOHHOTO O0O0IIecTBa, HO BO-
poc, 3a/JlaHHBIi elle Ha 3ape KMOepHEeTHYECKHX
TpuyM(poB, HMO-IPEXKHEMY oOCTaeTcs 0e3 OoTBeTa:
«Y3psAT NM HAKOHEI M NPHU3HAIOT JHM IOKa He
MO3/IHO PaAUKaJIbHYI0 0ecdelloOBEYHOCTh HBIHEII-
Hel, BBI3BIBAIOINIEN TaKue BOCTOPIU HAYKU?»; 0Co-
3HAIOT JIU TBOPUECKHE MUCCHOHEPHI HOBOTO UCKYC-
CTBA IIEHHOCTH aJI€TEeH N KaK «HECOKPBITOCTH CaMO-
ykpeiBaHuS» [14, c. 455]? B mobGom cuyuae,
CEeTOIHSITHUNA MOCTKYJIBTYPHBIH KOJUIANIC JHUIIb
MOATBEPKAAeT MPAaBUIBHOCTh CKa3aHHOTO TMOJI-
Beka Ha3axa: «PeBomronus oOpas3a MBICTH, IPEACTO-
I[asi 4eJIOBEKY, MOKa He MOArOTOBJIEHA; IPUIIOJ-
Hoe oOCyXXJeHHEe ee HecBOoeBpeMeHHO» [14, c.
456].

BoiBoabl. B coBpeMeHHYI0 110Xy MOCTKYIBTYPbI
(aexorma ompenensiemoi B. beHbsMuHOM 3110X0# TeX-
HUYECKOW BOCIPOM3BOAMMOCTH MPOU3BEICHUS UCKYC-
CTBa) KOHTEMIIOPAPHOE OMACCOBJICHHOE HCKYCCTBO,
BBIZIABAEMOC Ha-TOpa XyJIOKHUKOM, aJallTHPOBABIINM
HJCOJIOTHIO KYJIBTYPHON MHIYCTPUH U YBICYCHHO 3C-
TETU3UPYIOIIUM TIOJIUTHKY, COIHAIBbHBIE MPOOJIEMBI
00IIeCTBa, MPEICTANIO B CTATYCE MOCT-CMEPTHOTO: Y-
XOBHAsl CMEPTh, YTpaTa BUTATBHON ayphl HU3BEIO CaM
TBOPYECKUN aKT HAa YPOBEHb JEATCILHOCTH 4YEpB,
CTOJIb K€ aKTHBHO paboTaroiero ¢ ¢gopmoit u mpo-
CTPAHCTBOM, HO HE BEJAIOMIET0 00 IKCTAa3WCe U Kpa-
COTe KakK CYIIHOCTH Oe3 sIBIeHHs, B CBOOOIHOM Bpe-
MEHHU KOTOpou oOpeTaetcst aneteiist. COOTBETCTBEHHO
9JIOKBEHIIMH IO TMOBOJAY BPYYCHHS MEXKIyHAPOIHBIX
apT-IPEeMH aJIenTaM TOCTKYJIBTYPhl — TOCT-CMEPT-
Hele. OHAKO BOIPOC PEHHKAPHAINU HCTHHBI UCKYC-
CTBa B TBOPUECTBE XYIOKHHUKA — HE BOIIPOC BEPHI FITH
HeBepm{: I/ICTOpI/IH OUKJIWYHA, FI/ICTepe3I/IC JOJIKCH
OBITH IIPeoJoJIeH, K00 TOJBKO HCTHHHBIN JCTeTH4Ye-
CKI/Iﬁ OIIBIT SABJSACTCA yCJ'IOBI/IeM pa3BI/ITI/I$I YCJIOBCKaA,
€ro HMCKycCTBa M KYJBTYpHI, a, coryacHo [erernto,
JTIO/IH, JIUIICHHBIC CTETHYCCKOTO YYBCTRA ... — OYK-
BOCIbD», «HCJIb3s 6I)ITI) [[yXOBHO paSBI/ITLIM, Jaxe 06
HCTOPHHU PACCYXKIATh CEPhe3HO, HEe 00Iagast SCTeTHIe-
CKHM YyBCTBOM», TOCKOJIEKY pa3yM MEpTBBIN Oe3 TyB-
cTBa U OeccriieH Oe3 BOJM, IIO3TOMY BBICIIHI aKT pa-
3yMa, KOTOPHI OXBAaTHIBACT BCE MICH, H SBIACTCS aK-
TOM  OCTCTUYECKHM, HOO0 «HUCTHMHA U  Oyaro
COCIMHSIOTCS POJICTBCHHBIMHU Y3aMH JIUIIb B KPacoTe»
[12,c. 211-212].
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Annotation. The method of carrying out of gasdynamic researches in gas wells on fixed filtration regimes
for low penetration collectors is described in the article. Examples of application of isochronous method of re-
searches of wells on gas fields of Ukraine are illustrated and results of researches are given.

AHoTanis. B ctaTTi ormmcana MeTouKa MpoBeACHHS ra30JMHAMIYHHAX JOCIIHKEHb B TA30BUX CBEPAJIOBHHAX
MIPY CTAIliOHAPHOMY PEXKHMi POOOTH AJIsT HU3BKOIIPOHUKHUX KoseKkTopiB. [Tomani mpukiragy 3acToCyBaHHS 130X-
POHHOTO METOJTy TOCTIi/IKEHb CBEpAJIOBHH HAa Ta30BHUX POJOBHUIIAX YKpaiHU Ta HABEACHI pe3yIbTaTH JOCHIIKCHb.

Keywords: gasdynamic researches of wells, development of gas fields, technological regime, coefficient of
filtration resistance.

Krouosi crosa: eazoounamiuni 00cniodcenHs c8epOnosuH, po3pooKa 2a308ux pooosuly, MexHoI02iYHUL pe-

orcum, Koeiyicumu GinempayitiHux onopis.

IMocranoBKka npodaemu. Po3risiaoun KOHIIET-
I[II0 HayKOBO-TEXHIYHOI TMOJITHKA B €HEPreTul
Ykpainu, MOKHA CKa3aTH, 0 PO3BUTOK Ira30BOI MpoO-
MHCJIOBOCTI 3aJIMINAETHCS OJHUM 3 HaWBAXKIIMBILINX
3aBJaHb. Y Cy4acHHX yMOBaX i B MalilOyTHROMY BiJ Ta-
30BOI MPOMUCIIOBOCTI 3QJICXKUTH JKUTTE3a0€3IeUEeHHS 1
Oesmeka aepkaBu. Haiibimbin eekTHBHE BHPINICHHS
npoOneM 30UTbIIEHHS BUAOOYTKY, HamiHHOCTI Ta
iBUIICHHS €()eKTUBHOCTI BUKOPHCTAHHS a3y MOXe
Oyt 3abe3MevenHe 3a paxXyHOK BIPOBAKEHHS HAYKO-
BHUX pO3p00OK. Y po3poOlili ra30BOTO POJOBHUIIA BaXK-
JIMBHM € BHPIIICHHS HAyKOBHUX IpoOIeM, 1o 3abesme-
4YyIOTh HafilHe BHAOOYBaHHS Ta3y 0e3 yCKJIaJHEHb i
aBapii 1 po3poOKy pONOBUII 3  BHCOKHMH
Koe(ilieHTaMu rasoBigmaqi. 30UIBIIEHHS Ta
HaJiHICTh BUAOOYTKY ra3y BUMara€e CTBOPEHHS 1 IIH-
POKOTO 3aCTOCYBaHHS aBTOMATH30BAaHOTO KOHTPOIIIO
Ta YNPaBIiHHS EKCIUTyaTall€l0 CBEPIOBHH, BJJOCKO-
HaJICHHS! METOJIMKH Ta PETYJISIPHOTO TPOBEIEHHS J0-
CJIIJPKEHb CBEPJUIOBHMH, a TaKOX CTBOPEHHS CHCTEMH
e(eKTHBHOI iarHOCTUKH CBEPIJIOBHH 1 ra3olNpoOMH-
CJIOBOTO OOJaHAHHS.

lazonuHamivyHi TOCITiHKEHHS TUIACTIB 1 CBEP/JIO-
BHH — KOMIUIEKC METOJIB JUIsI OTpUMaHHs iHpopMartii
po TepMoOapwuyHi i pibTpariitHi XapaKTepUCTUKY Ta-
30BUX | FA30KOHACHCATHHX TIACTIB, YMOBH IPHUILIUBY
ra3y 70 BUOOIB CBEpAJIOBUH 1 IPOJYKTHBHOCTI OCTaH-

HiX. [IpOBOASTHCS MPH CTAIIOHAPHOMY 1 HECTaIliOHAp-
HOMY pexumax Qinprpanii. ['azomunamiuni  1o-
CIIIJDKSHHS B TIEPLIOMY BUMAAKY 3/1HCHIOIOTHCSI METO-
oM ycrajeHuX BimOopis. [Ipu mocmimkeHHI HU3BKO-
MPOAYKTUBHUX CBEPUIOBHH 3 TPHUBAJIHM IEPiOAOM
cTabimizamnii BUOIIHOTO THUCKY 1 Ie0iTy BUKOPHCTOBY-
I0Th MOAM(DIKOBaHI BapiaHTH METONY YCTaJlCHHX
BiOOpiB (130XpOHHUH, EKCIPEC-METO/IH Ta iH.), sIKi Ja-
IOTh 3MOTY 3HAYHO CKOPOTHTH TPUBANICTH BHUIIPOOY-
BaHHA. JlaHi, OTpMMaHi NpH Ta30JUHAMIYHHAX JO-
CJII/DKEHHSIX, BUKOPUCTOBYIOTBCS JIJIS MIJAPAXyHKY 3a-
MaciB a3y, IpU CKJIaJlaHHI TEXHOJOTIYHUX MPOEKTIB i
aHaJTi31 PO3pOOKH POJOBHIIL, & TAKOXK MPH TUIAHYBaHHI
3axO0/IiB MO 301JIBIIEHHIO TPOAYKTUBHOCTI CBEPAJIOBHH.

AHaniz gocaimkenb Ta nyoOaikauniid. [lo-
CII/DKCHHSI Ta30BUX CBEPUIOBUH IPOBOJATH Yy
BiJIIIOBITHOCTI JIO0 I1HCTPYKIIH IO KOMIUIEKCHOMY JO-
CJIJPKEHHIO I'a30BHX 1 TA30KOH/ICHCATHUX CBEP/IOBHH,
po3pobnenux 0. I1. KoportaeBum, I'. O. 3oToBUM, 3. C.
Amiesum, 1. C. Tpebinnm, A. B. DbapanoBum
(BHIIT'A3) [1]. Oxpim TOTO, TAaKOX i B 1HIINX 1HCTH-
TyTax MPOBOJMINCH POOOTH MO HAHOIIBII HOBHOMY i
BCECTOPOHHHOMY BHBUEHHIO IUIACTOBUX XapakTepH-
CTUK. JIOCTHiTHUIIEKUMH pOOOTaMHU yIOCKOHAJIEHI Me-
TOIM JOCTIPKEHHS CBEPIYIOBHH, a TAKOX Pi3HI METOIH
KOMITJIEKCHOTO JTOCTiKeHHs [4].

BukisiageHnsi 0cHOBHOro martepiany. Pexum po-
00TH CBEpJIOBUHH YMOBHO NPUHMAETHCS YCTAJICHUM,
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E

SKIIO THCK B CBEPJUIOBHMHI CcTablIi3yBaBcs 1 MPOTATOM
MIEBHOTO Yacy (HaIpuKiIag oxHi€el 100M) fioro 3MiHM He
(hikcyroThCA, TOOTO 3MIHM THCKY (PaKTHIHO MEHIII 3a
YyTJIABICTh BUMipPIOBATEHUX MaHOMETPIB.

PiBHSHHS MPHUIUIHBY Ta3y OO BHOOO Ta30BOi CBE-
PIUIOBUHH, AK€ XapaKTepH3YeE 3alIe)KHICTh BTPayeHOi

. 2 2 .
eneprii acta Py — Pp =f Q 3MIHCHIOETHCS 3a
PIBHSHHSM:

pl—p’=aQ, +8Q? ()

I€ Pun 1 ps — BINMOBITHO TIIACTOBHA 1 BHOIHHMIA
tHckn, MIla;

“a” i “b” — koedirientn QinpTpaniiinux omopis,
3aJIeXHI BiJl MapaMeTpiB IJIacTa y MPHUCBEPAIOBUHHIN
30HI Ta KOHCTPYKIIii BUOOIO CBEPAJIOBUHH;

Q: — 1e6iT Ta3y IpH Par i Ter, THC MY/106Y.

dinpTparniitai koedimientn “a” Ta “b” BU3HAUA-
I0Th 3 JIOIIOMOTO0I0 (hOPMYJT:

a= %(ln (i—:) +C; + Cz) (2)

b:w(i_}ziwﬁa;) ©)
k

22 h21 Tep \1¢

L - Koe(imieHT AWHAMIYHOI B’S3KOCTI Ta3y,
mlla-c;

k — koedilieHT MPOHUKHOCTI MIIACTa, MKM

h — edexTrBHA TOBIIMHA TJIaCTa, M;

Par — aTMocdepnmii TrCk, MIla;

p — ryctuHa razy npH Par i Te:=293 K;

| — mapameTp MaKpOIIIOPCTKOCTI MJ1acTa, M;

C1,Cs — xoedimieHTH HETOCKOHATOCTI CBEPAJIO-
BUHH 32 CTYIICHEM PO3KPHTTS ILIACTA,;

C2,Cs - xoedimieHTH HETOCKOHAIOCTI CBEPIJIO-
BUHH 32 XapaKTepOM PO3KPUTTS IJIACTa.

KoedimieHT “a” BU3Ha4ae omip ¢irbTparii ra3y B
HOPUCTOMY CEpPEOBHLI ITOPiJ KOJIEKTOPIB, CIIPHYHHE-
HHI HOTO B’A3KICTIO 200 BHYTPILIHIM TEPTAM €JIeMEH-
TIB IIOTOKY, SIKE 3YMOBIIOETHCS JOBXKUHOIO BIJIBHOTO
npoOiry MOJIEKyJI ra3y Ta IHTEHCUBHICTIO TIPOSIBY €J1e-
KTPOCTATUYHUX CHJI HA KOHTAKTI ropoaa-(iroiz.

Koeoimient “b” — cymapuuit iHepriiiuuii omip,
SIKUH BUHUKAE T 9ac QinapTpalii Giroiny B KpUBOITi-
HITHHUX MOpax i 3aJIeXKUTh BiJl MACH MOJICKYJI Ta IIIBH/I-
KOCTI IX pyXy, TOOTO BU3HAYAETHCS BTPATOIO KiHETHY-
HOI eHeprii MoJIeKyJI ra3y IIijJ 4ac pyxXy B IIOPHCTOMY
cepenosuii. Koegimientn ¢inprpamniiianx omnopis Bu-
3HAYar0Th rpadiuHo 3a 3anexHicTIO (P2~ P2yu6)/Q; Bin

Qw.

2.
)

Sk moxasaB JIOCBi/ MPOBEICHHS T'a30qMHAMIYHNX
JIOCTI/KEHb CBEpPJIOBHH Ha Ta30BHX POJOBHIIAX YK-
paiHu JUIs NIACTIB 3 BUCOKOK NpoHUKHICTIO (K=1 Mxm?

i OinblIe) B poLieci KOPOTKOTPUBAIIUX JTOCIIDKEHb Ha
5-6 pexxnMax 3 poOOTOI0 Ha KOKHOMY pexkuMi 1-5 ro-
IUH QiTbTpaniiftHui KoeillieHT “a” BiIHOBIIOETHCS HA
95-98%. Tepmin BimHOBICHHS KoedimienTa “b” ckia-
nae Bcyoro 10-20 xB.

Jist TutacTiB 3 cepeqHpOI0 Ta HU3BKOIO IPOHUKHI-
ctio (0,02 MkM? 1 HusKYE) B HPOLECi KOPOTKOTEPMiHO-
BOTO JIOCHI/PKeHHS (d4ac poOoTH Ha pexxuMax 5-10 ro-
IUH) QiIbTpauiiiHuil KoedilieHT “a” mocsrae BChOTO
50-70% Bix cBOro YCTalCHOTO 3HAUYCHHS. 3 METOIO OJie-
pXaHHS O00’€KTHBHUX [aHUX 3aCTOCOBYIOTH JOCIHi-
JDKEHHS 3 TI0Ia4ero raszy B razonposia. Yac poboTu 1o
OKpEeMHUX peXuMax ckiamae 5-8 mio.

Y nmaHoMy BHIIQAKY 3aCTOCOBYIOTH i30XPOHHHMA
METOJ] IOCHiKEHHS cBepuToBHHHA [4]. JocmimkeHHs
10 JaHii METOAMIII CJIiJ TIPOBOANTH B TaKil TOCIITOB-
HOCTI:

1. 3awmipstots pobounit AeOIT i BUOIHHWMIA THCK
IIPU YCTAJICHOMY PEXUMI pOOOTH CBEPJIOBHHH.

2. 3axkpuBalOTh CBEPUIOBHHY Ha 16-24 roauHu.
BinHoBneHuii 3a neil mepiox BUOIMHUIN THUCK MpHiiMa-
I0Tb K YMOBHO IIJIACTOBHUH.

3. TIpoBonsTH NOCIHIIKEHHS CBEP/JIOBHHU Ha 5-
TH pexkuMax. OG0B’ I3KOBOIO YMOBOIO JIJIsl KOYKHOTO pe-
KIMY € OTHAKOBHUi mepiox i1 podotu (40-80 XBuiHH)
Ta OJJHAKOBUH BHOIHHMIA THCK IEepe]] ITyCKOM CBEPIUIO-
BUHH, KU JJOPIBHIOE YMOBHO IIIACTOBOMY, IUISL YOTO
nepel KOKHAM PEXHMOM CBEPAJIOBHHY 3aKpHBAIOTh
Ha TIEBHUH mepion 4yacy. JlociiaKeHHs IpOBOIATh, K
TIPaBUJIO, Bil MEHIIOTO AeOITY 10 OLIBIIOTO.

4. InsaxoMm 3BHYaiHOI OOPOOKH BH3HAYAIOThH
koedimient “b” i 3a ycraneHHUM 3HAUYEHHSIM POOOYOro
Je0iTy 1 BUOIMHOTO THCKY BU3HAYAIOTh YCTaJICHE 3Ha-
YyeHHs KoedimieHTa “a”:

a= (P‘gn_Piyf—bin) (4)

[TnacToBHii THCK BU3HAYAIOTH 710 IOBHOTO BiTHOB-
neHHs abo mmrixom o0poOkm KBT 3a Mertommkoro
npecrasieHoro B [1].

Jis mpukiaay TogaeMo  pe3ysbTaTdh  JIOCHi-
moxerHs ceepaioBuHu 30 IlleGenmHCHKOTO Ta30BOTO
POJIOBHIIA 3 IOAAYEI0 Ta3y B Ta30IMpPOBIN .

BuxinHi gaHi g po3paxyHKy: eKCIUTyaTaliiHui
00’€KT HIDKHIA aHTIIPUTOBUH FOPHU3OHT 3aJIsIra€ B iH-
tepBasi 1505-1649 M, BinHOCHa ryctHHa razy p=0,0,
lactoBa temreparypa 1n,,=321 K, mumacroBuit tnck
19,71 MIla, edextuHa ToBuMHA h=20 M, KOediLieHT
edexruBHOl mopucrocti M=0,075, B’S3KICTh Tazy B
mwractoBux ymoBax pu=0,0165 mI1A -c. [{o mocmimkeHHs
CBEp/IJIOBHHA MPAIOBajIa HA yCTAICHOMY PEXHUMI 3 po-
6ounm nebitom =741 Tuc.M%/n i BUGIHHUM THCKOM
P=14,0 MIla.
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Tabmuus 1
PesyabstaTn gociaigxenns ceepanoBunn 30 leGeanncekoro I'P 3 mogayero ra3zy B ra3onposin
po0. me- TUTACT. 2 p.2 | Hac poborm
No oiT, i, THCK, Prn? 1;1;1{%;14:)1;, Pg? Prur?-PB? M Ha pEKUMI,
tie.m¥/n | P, MITa ’ Yi m06a
1 2 3 4 5 6 7 8 9
1 415 19,71 388,48 17,29 298,94 89,54 0,216 6
2 522 - - 16,49 271,92 116,56 0,223 5
3 590 - - 15,70 246,49 141,99 0,241 5
4 668 - - 14,97 224,10 164,38 0,246 5
5 741 - - 14,00 196,00 | 192,48 | 0260 | YTl PexiM
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Puc.1-Tpagix sanescnocmi (P2~ P2l 6io q ons cs. 30
Llebenuncovroeo podosuwa npu 00CIiONHCEHHI 3 NOOAYer0 8 2a30Nposio.

BiamnoBinHo 110 puc. 1 piBHSHHS NPUILIMBY rasy i3
TIacTa Ma€ BUTJIISL
P% — P2, = 0,150q + 0,000143¢?

TazomnpoBsinHicTs miacta 3riauo [2] cknaze:

B naHOMy BHIaKy 3aCTOCOBYIOTh 130XPOHHHIA
METOJI JOCTiKeHb [4], B OCHOBY SIKOTO 3aKiajieHi pe-
3yJIbTaTH POOOTH CBEPUIOBHHHM Ha YCTAJICHOMY pe-
KHMMI Ta pe3yJIbTaTh KOPOTKOTEPMIHOBHX JOCIIIKEHb
NPOBEICHUX B MEBHIHN MOCITIJOBHOCTI.

Hiokue npoBOASATHCS Pe3yNbTaTH AOCIIIKEHHS
i30xpoHHIM MeTonoM ceepmioBuHE 30 IllebenuHCH-

kh — 0.86%Tmn . KOT'O POJIOBHIIA.
< Iz " aTe Jlo nmocni/pKeHHsT CBEp/JIOBMHA TIpalioBaia Ha
10g7k20,86'0,83'321'3,3/(0,150'293):1»720 yCTaJeHOMY pexumi 3 pobouum xgebitom (=741

mrmZ-m/mIa-c.

[IpoHUKHICTB TIIACTA:

(= KN A
= Th TL7200.016520-142:10% v

3arajpHUHN 9ac JOCIIIKEHHS MOXKE CKJIACTH OHH
Micsrp i 6inbme. [Ipu oMy noxudka mpu BU3HAUEHHI
KoedimienTa “a” He nepesuirye 5-8%.

trc.M%/1 i BubiliHUM THCKOM P;=14,0 MIla. 3axpumn
CBEP/JIOBUHY 1 uepe3 15 ronuH BU3HAYWINA BUOIHHUI
THCK SIK TUIACTOBUH YMOBHUH, sIKM CKiIaB Py,y,=18,52
MITa. Jocmiaunu cBepAIOBUHY Ha 5 peskumax. Yac po-
6ot Ha KO)kHOMY pexknMi 40xB. Ilicna koxxHOTO pe-
UMY CBEPJIOBHHY 3aKPHBAJIH /10 BiTHOBICHHS BUO1M-
HOTO THCKY PiBHOTO Pp;,=18,52 MIla. ®axTnuni naHi
3aMipiB Ta pe3yJIbTaTH PO3PaxyHKIiB HaBeAeHI B Tab-
JvLi 2 Ta Ha PUCYHKY 2.
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Tabmuws 2
Pe3yJibTaTH KOPOTKOTePMiHOBHX Aocai:keHb cBepAioBunn 30 lHle6eanncerkoro I'P
po0. e [Lact. Yac poboTu
S THCK, Prin?, ) , | Pun?-Ps?, | Pmn?-Ps? .
Ne oir, %., MITa, MITa2 Ps, MIla | Ps‘, MIla MITa2 7(11 Ha peXXnmi,
THC.M/IT XB
Prur
1 2 3 4 5 6 7 8 9
1 113 18,52 343,00 18,23 332,33 10,67 0,0944 40
2 160 - - 18,08 326,89 16,11 0,1007 40
3 230 - - 17,80 316,84 26,16 0,1137 40
4 311 - - 17,50 306,25 36,75 0,1182 40
5 399 - - 17,01 289,34 53,66 0,1345 40
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Llebenuncvrozo I'P (kopomrxomepminosi 0ocniodicernHs)

IInacToBMii THCK BM3HAYAIOTH JO IIOBHOT'O BiJTHO-
BIeHHA abo musixom o0pobkum KBT 3a meromukoro
npejcTasieHor B [1].

BiamnoBinHO 10 puc. 2 piBHSIHHS NPHUILIKBY r'a3y 10
BHOOIO cBep yToBUHU 30 Ma€e BUIIIS!

p% —p2 = 0,156 +0,00014047, oe
2 _ -
a= U’mﬁ#‘l):ag,nz-moz-

MIla?

ucm3 /n°

0,000140-7412)/741=0,156

Sk mokazaB JJOCBiA NMPOBENEHHS JIOCHIIPKEHb Ha
cBepaoBuHax lle0enMHCHKOTO Ta IHIINX ra30BUX PO-
nosui CxiznHol YKpainu, MoXuOKa y BU3HaYeHHI (ijib-
TpauifHux KoedilieHTiB “a” i “D” 130XPOHHHM METO-
JioM He niepeBuinye 3-4%. Yac qociipkeHb He TIepeBH-
nrye 2 100wu.

B ocranHiI pokH Ha HU3BKOJCOITHHX POIOBHIIAX
IIpukapnarrs, Takux sk ['oponouske, Huxiosuneke,
PernunHChbKe Ta iHII, 3aCTOCOBaHA METOIMKa BU3HA-
YeHHsI TIPOJYKTHBHOI XapaKTEPUCTUKU CBEPAJIOBUH 32
JaHUMU 1X PO3POOKH.

B Tabnuii 3 npuBeneHi pe3yibTaTd BU3HAYCHHS
yCTaJeHOTo 3HA4YeHHs KoedilieHTa “a” 3a GopMyIor0
[4] PetiunHCEKOTO Ta30BOr0 poaoBuIa. [{s po3paxy-
HKY NPUIMAIOTBCS MicsIIi, KOJIM CBEPAJIOBUHH TIPaIlio-
BaJ ¥ CcTabUIbHO 0€3 3yMUHOK. Y OUIBIIOCTI BHIAAKIB
UM YMOBaM BiJIIIOBiJIa€ IEPIIHH 1Tepioj poOOTH CBEp-
JUTOBMHH. 3 METOI0 NPOBEACHHS MOPIBHSIBHOTO aHa-
713y poOOTH CBEPUIOBHHHU I€0IT pO3paxoBYBaBCs IS
OJTHAKOBHX IUIACTOBHX THUCKIB 1 OJJHAKOBHX BEIUYNH
mwractoBoi aenpecii. Jns ymos PermumnchKOTO Ta3o-
BOrO pOJIOBHIA MPUUAHATO Pu,y=8,0 MIla i AP=4,0
MITa. Koeoirient “b” npuitmMaBcs 3a JaHUMH Tra30/u-
HAMIYHUX JOCHIKeHb, nmpoBeaeHux B 2002 1 2006 po-
Kax.
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Tabnuus 3
PeruunHchke razose poaosuine. CeepasnoBuna 4-Pr. Martepianu npomuc/ioBoi po3podxu 3a nepioa 2004-
2005 pp.
Cepenniit “p 2
1e6iT 3 ann, Qnax, P, Pa.i b”, 3a narumMu ai” 3a TaHUMU
Jara Mic.. o Mic., e MITa MITa JOCI., po3po0KH,
e 1V;37III THC.M3 : (MIa/tuc.m¥/n)? | MIla%Tuc.m%/n
0,0081,
10.04 22,59 610 610 1014 4,02 12.05.2002p. 3,65
11.04 21,38 620 1230 9,90 4,23 3,63
12.04 23,23 720 1950 9,77 3,00 3,53
01.05 19,81 614 2564 9,63 4,12 3,66
02.05 19,04 533 3097 9,48 4,20 3,64
0,0081
03.05 16,01 515 3612 9,37 4,97 04.04.2006p. 3,66

_ (Pnzn_PBZH6_bQiZ)

qi
MIla?

a;

3.=3,63

tucm3 /n

OcHoBHI maHi To cBepmIoBUHI 4-PT. [HTepBan
nepopaii 1187-1058 m. 'opuzont HA-5-H/-8. Ede-
kTuBHa ToBmuHAa 24,5 M. EdextnBHa HOPHCTICTH

0,109, nunamiuna B’si3kicte p=0,0144 mlla*c, koedi-
LIEHT HAJCTUCIUBOCTI Ta3y B IUIACTOBHX YMOBax
Z=0,898, muacroBa Temneparypa Tn =328 K, paniyc
KOHTYpY kuBIeHHA R=250 M, pamiyc croBOypa cBep-
mmoBuHH I=0,125 M, uractosuii Tuck P, =10,29 MIIa.

Tabmuns 4
PernunHcbKe razose popoBuie. Pe3yjbTaTn KOPOTKOTEPMiHOBHX JOCTI/IKEHb HA PeKMMAX
Yac po- .
) 60TH Ha YMoBHHi po-
Hata mocimi- K-cTb pexu- “a”, “p”, Gounii 1e0iT,
JKEHb MiB p;ch_ MIla?/tuc.m%/n (MITa/tuc.m%/n)? Pnn=8.0 MIla
’ AP=4,0 MIla
TOJI
12.05.02 6 2,5-4,5 1,97 0,0081 22.32
11.04.06 6 2-3 1,60 0,0081 26,46
I"azonpoBifHICTB 32 JAHUMH PO3POOKH CKIIAIAE! koedimienTi dinpTpamniiinux onopis “a” i “b” ta 3Ha-
kh _ 0,86 ZTun YEHHS [JIACTOBOI'0 TUCKY B CBEP/UTOBHHI B yMOBaX €KC-
U aTer

log ™% =0,86-0,898-328-3,3/(3,63-293)=0,786

mrmZ-m/mIa-c

[TpoHukHICTh MacTa:

kh
k=—- % =0,786-0,0144/24,5=0,462-102 mxm?.
U

YmoBHHU# pobounit nebit mpu Pn,=8,0 Mlla i
AP=4,0 MIla ckiaze:

0y=12,86 trc.mM%/1, mo Ha 74% i 106% MeHIue Hixk
3a IaHUMHU KOPOTKOTEPMIHOBUX JOCIIIKEHb.

BucHoBok. B craTTi onmmcaHa MeTOJ¥Ka MpOBe-
JICHHSI T30 JHHAMIYHHX JIOCII/DKEHb B Ta30BUX CBEP/-
JIOBUHAX IIPH CTAL[IOHAPHOMY PEXHUMi poOOTH JUIsl HU-
3bKOIIPOHMKHUX KoJiekTopiB. [lonani mpukiamm 3acto-
CyBaHHS 130XpOHHOTO METOIY JIOCITIKEHb
CBEp/UIOBHH Ha ra30BHUX POJOBHIIAX YKpaiHU Ta HaBe-
JIeHI pe3ysbTaTh JOCIiKEeHb. 3alpOIIOHOBAaHA METO-
JIMKa JTA€ MOXJIUBICTh OTPUMATH JIOCTOBIPHI 3HAYCHHS

IuTyaraifii CBEpUIOBUH, KOJH JIOBrOTPUBaIa 1X 3yITHU-
HKAa JUIS JOCJIKEHh HEMOIKIINBA.

Jireparypa

1. 3ororI'.A., Ammes 3.C. UHCTpYKIUS 1O KOM-
IUIEKCHOMY HCCIICIIOBAaHUIO Ta30BBIX U Ta30KOHICHCAT-
HBIX TIACTOB M ckBakuH. M. Henpa, 1980.

2. HaykoBi Ta MeTOAMYHI 3acajayl JOCIIKEHHS
MJIACTOBUX BYTJICBOIHEBUX CHCTEM JIJISI TTiAPaXyHKY 3a-
naciB HagTH 1 razy. B.O. ®enqumun, M.M. barhiok,
B.A. Cininun Ta iami. YxpAI'pi, I'.I. Pyneko, B,I. Jlo-
BuHIOKOB — JIK3 Vkpainu, Kuis — JIsBiB — Uepkacw,
2008 p. — 168 c.

3. Boitmuukuit B.I1., Bopo6iio b.C. [leryxoB
E.N. OmnbIT uccnenoBanus ra3oBeIX cKkBaxxuH Ha I1lebe-
JIUHCKOM MecTopoxaeHun. HedTsHas u ra3oBas mpo-
MBIIIEHHOCTE. No2, 1960 T.

4. Boununkuii B.I1., MeToauka ucciaeaoBaHus
ra3oBbIX CkBaXHH. HeTssHas u razoBasi mpOMBIIIICH-
HOCTB. Ne2, 1964.



L ||
64 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #3(43), 2019 F=2%

CEMNbCKOXO3SNCTBEHHDIE HAYKN

VK 633.12
Tpouenko Bonooumup leanosuu
Jlokmop cinbcbko20cnodapcvkux Hayk, npoghecop Kagedpu pociunHuymea
Cymcbkozo nayionanvhozo azpaprozo ynisepcumemy, Cymu, Yxpaina
Hecmauna Menanis Bimaniigna
Monoowuil Haykosutl cniepobimuuk 1abopamopii cenexyii i HaciHHUYM8ea
Tuemumymy cinvcokozo eocnodapemea Ilisniunozo Cxody HAAH Yxpainu, Caod, Yrpaina

BUKOPUCTAHHS KOPOTKOJEHHUX ®OPM ¥ CEJIEKIII COPTIB I'PEUKMU JIJIS
IIOBTOPHHUX ITOCIBIB
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APPLICATION OF SHORT-DAY FORMS IN CREATION OF VARIETIES OF BUCKWHEAT FOR
SUMMER CROPS

Awnoraunis: [IpoBeneHo aHami3 cy4acHOTo cTaHy BUpOOHHIITBA Ipeuky B YKpaiHi Ta cBiTi. BctanoBneno no-
IUIBHICTh PO3MIMPEHHS i1 TUTON MMifl TOBTOPHUMH MOCiBaMu. BU3HAYCHO Jiana30H Ta YMOBH BereTallii TPEYKU B
MOBTOPHUX MOCIBax y miBHIYHO-cXigHOMY Jlicocteny Ykpainu. JlocmifkeHo piBeHb reTepOreHHOCTI KYJIbTypH
TPEYKH 32 PEaKIli€to Ha GOTOMEPio B yMOBaxX aHaANi3y04doro poHy. Bu3HaueHO piBHI Ta MEXaHi3MH IPOSIBY 03HAK
KOPOTKOJCHHOCTI, BCTAHOBJICHO JOIIFHICTh BHOKPEMIICHHS HANIPAMIB i pO3pOOKH MOIeNIeli COPTiB 3ePHOBOTO Ta
CHZICPaTHFHOTO BUKOPHUCTAaHHA. 3a pe3ylbTaTaMU CXpPEIIyBaHHS KOPOTKOJCHHNX 0aTbKIBCHKUX (POPM JOCIIIKEHO
XapaKTep yCnaaKyBaHHsS OCHOBHHUX CeJ‘ICKL[ifIHO-KOHTpOJ‘ILOBaHI/IX O3HaK Ta Hi,I[TBepJZ[)KGHO HepCHeKTI/IBHiCTB BH-
KOPHCTAaHHS KOPOTKOJECHHUX (POPM MPU CTBOPEHHI BUXITHOTO MaTepiary COPTIB TPEUKH OPi€HTOBAaHHUX HA TEXHO-
Jorii i MOBTOPHUX TOCIBIB.

Summary: The analysis of the current state of buckwheat production in Ukraine and in the world was carried
out. The expediency of expanding its areas under summer crops was established. The range and vegetation condi-
tions of buckwheat of summer crops in the northeastern forest-steppe of Ukraine have been determined. The level
of buckwheat heterogeneity by reaction to the photoperiod under conditions of the analytical background was
investigated. The levels and mechanisms of the manifestation of short-day characteristics were determined. The
expediency of separation of the developing models of varieties of grain and green manure use has been established.
As a result of cross-breeding of short-day parental forms, the character of the inheritance of the main selective-
controlled characteristics was investigated. The prospect of using short-day forms for creation of the basic material
of buckwheat varieties oriented on summer sowing technology was confirmed.

Krouosi crosa: epeuxa, sanosuil 36ip, copm, pomonepioo, nosmopHuti nocis.

Key words: buckwheat, gross production, variety, photoperiod, summer crop.

AKTyanbHicTh. ['peuka Bizoma moACTBY OinbIie
2 Tucsd pokiB. OCHOBHHM BHJIOM, IO (HOPMYE KyJIb-
Typy € Fagopyrum esculentum Moench. HaiibinbIma ki-
JBKICTH JUKUX (POPM SKOTO 30CepepKeHa Ha TePUTOPii
cyuacHoro Henany. Xoua, sik 3a3Haqae I[1. M. XKykos-
CBKHUH, JOCTOBIPHI JaHi II0JI0 MOXOKEHHS KYJIBTYpH
BiJICYTHI, OUIBINICTh JOCIHITHUKIB BBAXKAIOTh, IO TEP-
BUHHA JIOMECTHKAIliSl KYJIBTYpH BiIOYNack came B IIiit
yactuHi A3ii [1, 2].

Ha crorozHi B cBiTi OCHOBHMMH KpaiHaMH-BUPO-
6rnkamu rpeukn € Kutaif 1 Pocis, gacTka sxux Onu-
3bKO0 2/3 BAJIOBOTO CBITOBOTO BUPOOHUIITBA. YKpaiHa 3
00csTOM BaJIOBOTO BUPOOHMIITBA O1IM3bK0 282 THC. Ty
2017 pori 3aiiMae TPETIO MO3HUIIII0 CBITOBOTO PEUTH-
ury. Kpim Kurato, Pocii Ta Ykpainu cyrTeBi obcsaru
ypoxaro Tpeuku 306mparote Dpanmis, CIIA Ta
[onbuia. CHiibHOIO PUCOIO KPaiH-BUPOOHHKIB IPEUKU

€ Opi€eHTalis MEepeBaXHO HA BHYTPIIIHBOTO CIIOKH-
Baua. Tak 3a nepiox 2012-2016 pp. nume 6ins 10% Ba-
JIOBOTO BHUPOOHUIITBA KYJIBbTYypH HMOCTYIAJIO HA CBITO-
Buif puHOK. OCHOBHUM IMIOPTEPOM TPEUKH TPaAaH-
miiino € Snoonis, yactka skoi cximamae 30% Bix
cBitoBoro iMnopry [3].

[TepeBaxkaHHsI BHYTpPIIHBOTO PUHKY 30yTy rpe-
YKH B OCHOBHHX KpaiHax ii BApOOHMKAX J03BOJISE PO3-
paxyBaTH IUIAHOBI OOCATM BHPOOHMIITBA OPIEHTYIO-
YUCh Ha CEpelHid piBeHb CIOXXHUBaHHS TIpeyaHoi
kpynu. Tak, B YKpaiHi IpH iCHYI04OMY piBHI CIIOXH-
BaHHA Yy 3,6 KI/JIIOAUHY 115 3a0e3NedeHHs ToTped nep-
*kaBU HEO0OX11HO 0J1n3bK0 200 THCSY TOH 3€pHA IPEUYKH.
OpHak 3a YMOBHU 3pOCTaHHS OOCSTIB CITOKWBAaHHS JI0
piBHS KpaiH banTii piBeHb JIUIIE BHYTPIIIHEOTO PUHKY
Moxe 3poctu 10 400 tuc. T [3]. BpaxoByroun cTiiiky
TEHJICHIIIO 0 CKOPOYEHHS IMOCIBHUX ILIONT i KyJb-
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TYpOIO IPEYKH 320€3MEeUEHHS TAaKOT0 PiBHS BUPOOHMII-
TBa Ha CHOTOJHI MOTPeOye MEeperisay IK TEXHOJIOTIU-
HOTO TaK i CEJNIEKIIHHOTO HATIOBHEHHS KyIBTYPH.

OpHUM i3 IUIAXIB BHPIMICHHS TOCTABICHOTO 3a-
BIOaHHA (0e3 3MiHHA c(OPMOBAHOI CTPYKTYPH ITOCIBHUX
TUIOIN i3 TIepeBaYKaHHSIM €KCIIOPTHO-OPIEHTOBAHUX KY-
JBTYP) € PO3MIMPEHHS BUPOOHUIITBA TPEUKH Y IOBTOP-
HUX rociBax. Hapasi, yacTka Bpokaro, OTPUMaHOTO 3
MOBTOPHUX IOCIBIB He mepeBuinye 3-5% Bijg o0cCsriB
BUpoOHUITBA. OCHOBHUM (DAaKTOpOM, IO OOMEKYE
BIPOBAJKEHHS MICIAYKICHUX Ta MICISDKHUBHHUX TeX-
HOJIOTi# BUPOLIYBaHHS I'PEUKH € BiJICYTHICTh CHELialTi-
30BaHUX COPTIB aJaNTOBaHUX IO YMOB JITHHO-OCIH-
HBOI BereTarii. ¥ mepcrieKkTuBi po3B’i3aHHs LBOTO -
TaHHS, KpiM BHPOOHWYHMX 3aBIaHb, IO3BOJIUTH
BUPIIIUTH HU3KY €KOJIOTIYHHX ITPOOJIeM OB’ A3aHUX 13
MOTIPIICHHSAM (PITOCaHITApPHOTO CTAHY OPHUX 3€MEb.

[lepcrieKTHBHUM HAIPSIMOM CEJIEKIIHHOTO TTOKpa-
IIEHHS KYJBTYPU I'PEUKH NPU CTBOPEHHI BUCOKOBPO-
JKaHUX COPTIB 3/IaTHUX pealli3yBaTH CBil MOTEHIIaN B
cnenuiYHUX YMOBAX JIITHHO-OCIHHBOI BEreTallii € Bu-
KopHcTaHHs sBua oronepionusmy. Goronepionusm
€ yHIBepCaJbHUM Oi0JOTIYHUM MEXaHI3MOM PeryJisiii
BEreTaTUBHOT'O POCTY Ta «BKJIIOYCHHS» T'€HEPATUBHHUX
(hyHKIIH POCITUH BiOBITHO 3 AMHAMIKOIO TPUBAIOCTI
CBITJIOBOTO JHS Ta TEMIIEpaTypHOTro pexumy [4]. Dak-
TOPOM 3aITyCKy MEXaHi3MiB PETYIAMil € TPUBANICTh
cBiTioBOTO AHA [4, 5]. 3a peakuieio Ha GoTomepion cy-
YacHI COPTH TpEYKH B OUIBIIOCTI € (OTOHEHTpab-
HUMU. Pa3oM i3 THM, CTPYKTypa KOXKHOTO i3 COPTIiB-TIO-
MyJISLIHA peAcTaBlIeHa CIIiBBIAHOLUICHHSIM POCIIHH, 110
BIZIPI3HSIFOTHCS peakiicro Ha AOBKUHY nHs. Lle mosic-
HIOE BIIMIHHOCTI Pe3yJIbTaTIB AOCIIPKEHb OTPUMAHHUX
pisHuMH aBTOpamu. Tak, (IHCHKUMH JOCIiIHHUKAMHU
Marjo Keskitalo ta in. (2007) BCTaHOBJICHHIA TTO3UTHB-
HUH BIUTUB JOBXIHHU THS OibIre 18 roquH Ha pOCITHHT
TpeYKn Ta, 30KpeMa, Ha PO3BHUTOK iX BETreTaTUBHOI
MacHu, aJie Py bOMY BiI0yBa€ThCs 3aTpUMKA IT0YATKY
UBITIHHA.  SIMOHCBKUM  pocmigaukoM — Michiyama
(2005) 6yna 3a3HaueHa paHHA iHIMiaLis UBITIHAS (Ha 5
Q0 paHime) B yMOBax JOBKWHHU JHS MEHIIe, HiX 16
roaun [6]. Kopeiicekumu pociigaukamu (Xoxiong
Briattia, Kwang Jin Chang Ta in., 2008), sixi B cBOTi
po06OTI BU3HAYAIM KOMIUIEKCHHH BILIMB (hoTOnEpiony
Ta TEMIepaTypH Ha PiCT i PO3BUTOK POCIHH TPEUKU
OynM BCTaHOBJIEGHI ONTHUMAJBHI Jiama3oHU: QoTore-
piox Ha piBHi 12-15 roauH, remneparypa — 20-30°C [7].

TakuM YMHOM BHMKOPHCTaHHS KOPOTKOAEHHHX
(hopM JuTs CTBOpEHHS CTIeNiani30BaHUX COPTIB (JUIs MO~
BTOPHUX IIOCIBiB) MOXKE€ CIYT'yBaTH ITOIITOBXOM OiIbII
TIMOOKOT COPTOBOI Ta TEXHOJOTIYHOI JAUQepeHIiaii
KyJIbTYpH I'PEUKH.

Mera nociixkenn. JlocniinTy Ta OLIHUTH YMOBH
BEreTarlii rpeuky y MOBTOPHOMY MociBi. BusHauuTu pi-
BEHb TEHETUIHOTO PI3HOMAHITTS KyJIbTYypH 3a (oTore-
pioa-peakiiero. BuminuTu Ta mpoaHaizyBaTH 3pa3ku 3
03HaKaMHU KOPOTKOAEHHOCTI. Po3pobuTtu Mmoen Kopo-
TKOJIGHHHUX cOpTiB rpeuku. [IpoanamnizyBaTu cTBOpeHi 3
Y4YacTIO KOPOTKOAEHHUX 3pa3KiB riOpUAHI MOIyIsILii.

Marepianu i meToan, pe3yJabTaTH A0CIiIKEeHD
Ta ix odrosopenns. [Ipu miarorosui crarri Oyiu BH-
KOpHCTaHi JaHi JlepKaBHOrO KOMITETY CTaTUCTHUKH

VYkpainu, qaHi npec-ciry>x0u MiHarpomomiTHKy Ykpa-
1HH, TaHi CIOCTEPE)KEHb METEOCTaHIIi [HCTHTYTY Cib-
cekoro rocmomapctBa IliBHiuHOoro Cxomy. Hocmimn
MPOBOJIMIINCH B [HCTHTYTi CUIBCBKOTO TOCIIONAPCTBA
[iriunoro Cxonqy HAAH y 2014-2018 pp. ¥V moci-
JlaX BUKOPHCTaHI CeNEeKIiiTHI 3pa3ku rpedku [HCTUTyTY
CI'TIC HAAH Ta 3pa3ku HagaHi Y CTUMIBCBHKOO TOCITi-
JHOIO cTaHUi€lo [HCTHTYTY pocnuHHHMUTBa iM. B. S
Op'eBa HAAH. VY sikocrti TecTepiB Oyiau BUKOpUCTaH1
HalliOHaNbHI copTH-cTaHAapTi KpynuHka (nerepMiHa-
HTHOTO TUIY) Ta YKpaiHka (iHAeTepMIHAHTHOTO THITLY).
Hopwma BuciBy — 3,0 MJIH./Ta CX0XUX HaciHUH. Sk aHa-
ni3ytounii ()oH OyJIM BHKOPUCTaHI J1Ba CTPOKH CiBOH.
[epmmmii (TpagumidHUH, BECHIHUI) — ¥ APYTii gexai
TpaBHA (0OpaHHi 3TiTHO PeKOMEHMaIlili HayKOBO 00-
I'PYHTOBAHOI CHCTEMH BEIEHHS CIIIbCHKOTO TOCIOAAPC-
tBa CymchKoi obmacti) [8]. dpyruit (nmiTHii) — Ha 1M0-
YaTKy APYToi JeKaIH JIAIHS.

[PYHT TOCIIHUX MiNAHOK IPEACTABICHUI YOPHO-
3eMOM TOTY>KHHM THIIOBUM MaJOTyMYCHHUM CJ1a00 BH-
JIYT'YBaHUM KPYIHONMJIYBaTO-CePEHbOCYTITMHKOBUM
Ha Jieci. OpHUI map XapaKTepU3yeThCs TAKUMH MOKa-
3HMKamHu: BMicT rymycy — 4,1%, pH coxpoBe — 6,3,
cyMa BBiOpaHHMX OCHOB — 31 MI-€KB., BMICT PyXOMHX
¢dopm dochopy — 11,3 mr/100 r rpyHTY, OOMIHHOTO Ka-
mito — 9,2 mr/100 r TpyHTY, BMICT JIETKOTigpOIi30Ba-
Horo a3oty 3a Koproinmom — 11,2 mr/100 r. Boniter
IpyHTYy 75 Oais.

3akyaieHHs JOCHiIiB, OI[IHKY MaTepiajiB, aHaJi3
POCTHH, YpOKaro i SIKOCTI 3epHa TPOBOAWIH BiIO-
BIZIHO 10 3arajbHOTNPUIHATHX pekoMeHparii [9]. De-
HOJIOTIYHI CIIOCTEPEKEHHS, BUMIpHU 1 0OJIIKH IIPOBOIU-
JIUCH 3TiTHO MEeTOAMKH JlepKKoMmicii 3 cOpTOBUIPOOY-
BaHHS CLIbCBKOTOCTIOAAPCHKUX KynbTyp (1981) Ta
MeTouKH JlepkaBHOrO BHIIPOOYBaHHS CiJIbCHKOTOC-
momapchkux Kynbtyp (2000).

[MigroroBunii eran peamizamii CeNeKIiitHOT Tpo-
TpaMHU 31 CTBOPEHHS COPTIB OPIEHTOBAHUX Ha MOBTOPHI
MociBH TiepeadadaB OIIHKY yYMOB BeTreTamii POCIHH
TPEYKH, 30KpeMa [ialla30HIB TeMIIepaTyp, OMaaiB Ta
JOBXXHHH THS TIPU TPaJuLliiHOMY BHPOIIYBaHHI Ta y
MOBTOPHHUX IOCIBaX B YMOBax MiBHIYHO-cXigHOro Jli-
cocTerny.

3a pe3yabTaTaMy aHaIi3y CepeIHbO0AraTOPIuHMX
naanx mereoctanuii [ncturyry CI'TIC HAAH 6ymno
BCTaHOBJICHO, IO 32 YMOBH TPAIUIIIHUX CTPOKIB Ci-
BOM BHUPOIIYBaHHSA T'PEUYKH (CEPEIHBOCTHUTIL COPTH)
TpuBae 75-90 ni6 i3 TpeThoi HeKaau TpaBHs IO APYTOi
nexaau cepras. CyMa Temriepatyp 1boro nepioay cra-
HoBUTH 1650-1880°C, cyma onanis 210 mM. Cepennbo-
n000BI TeMmeparypH Hepiogy NpOpPOCTaHHS HACiHHS,
JIOT€HEPaTUBHHUX Ta TeHEPATHBHUX ()a3 PO3BUTKY CTa-
HOBJIATH 15,5, 19,8 ta 25,7 °C, BignosigHo. ®a3a npi-
TiHHS (TepexiJ 10 TeHepaTHBHUX (pa3 PO3BHUTKY) Bij-
OyBa€eThLCS TPU TPUBAIIOCTI [THS OinbIe 16 roauH.

BupotyBaHHs TpedKkH y HOBTOPHHUX I10CIBax po3-
TOYHMHAETHCS 3 TPEThOI JNEeKaau YepBHS (NP MOYKic-
HOMY PO3MIIIIEHH1) Ta 3 Ipyroi JeKaau JTUIMHSA (TIPH Ho-
yKicHOMY po3MmimieHHi). Ta TpuBae 10 cepeuHu Ipy-
roi nexaau BepecHs. Cyma temrnepaTyp 1boro nepiomy
cxinanae 1374°C. CepeqHp01000B1 TeMIIEpaTypH Tepi-
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01y IPOPOCTaHHS HACIHHS, TOT€HEPATHBHOTO Ta TeHe-
paTUBHUX (a3 PO3BUTKY POCIHUH ckianaroTh 20,2; 25,7
ta 27,5 °C, BignosimHo. [Tepexin pocivH A0 TeHEepaTH-
BHHUX (a3 po3BUTKY (IBITIHHS) PO3MOYNHAETHCS TPH
JIOBKHHI THS MeHIe 14 roauH. 3aBepieHHS BeTreTallii
BinOyBaeTscs mpH 12-TOAWHHIN TOBXHHI CBITIOBOTO

= B~ =R I~

qusi. CepenHboOaraTopiyHa KijgbKICTh OMAajiB I[OTO
nepioxy cknamae — 177 M.

Pizuung Mixk ymMoBaMu BeTeTallii Tpeuky B TPaIn-
LifHIX Ta MOBTOPHHUX NOCiBax (y BiJCOTKaxX O YMOB
TPaIUIIIHOTO MOCIBY) MpeCTaBIcHa Ha puc. 1.

-100 -80  -60 40 -20

0 20 40 60 80

100

Pucynok 1. Xapakmepucmuxa ymos éecemayii epeuku y NOGMOPHOMY NOCI6L 8 30Hi Ni6HIYHO-CXiOH020 JIico-
cmeny Ykpainu (y % 0o mpaouyiiinoco nocisy)
* A — memnepamypa npopocmanusi (°C); B — mpusanicmo nepiody «cxoou-ysiminnsay (0i6);
B — mpusanicme ceimnosozo ous y gpazy yeiminns (eooun); I' — mpusanicme ceimnoeozo ous y gpazy
mexnonoziunoi cmuenocmi (eooun) ; I — cyma memnepamyp nepiody «cxoou-ysiminnsny (°C);
E — cyma memnepamyp nepiody «cxoou-mexmnonoziuna cmuenicmoy (°C); € — cyma onadie nepiody «nocie-
MEXHONI02IYHA CINUSTICTNG ).

AHaJi3 mokasye, 1o BereTamist POCINH B YMOBaX
MOBTOPHOT'O TIOCIBY B OCHOBHOMY BiJIpi3HsuIacs cepel-
HbOI00OBOIO TEMIIEPATYPOIO MPOPOCTaHHs HACIHHS +
32%; cymaMu TemIiepaTyp IepiojiiB «CXOAHU-IBITIHH
(+ 92%) Ta «CXOOU-TEXHOJOTIYHA CTUTJICTBEY (-
26,8%), a TaKOK CYMOIO OIaJIiB 33 MEPiOJ KIOCIB-TOC-
nojiapchka CTUrIicTby (-15,7%). Pisuuis B TpuBanocti
CBITOBOTO /IHS B IIEpioA LBITIHHS Ta JO3piBaHHS Y TO-
BTOPHOMY ITOCiBi IIOPiBHSHO 3 TPAAULIIHHNM Oya MEH-
moro Ha 12,9 ta 20%.

HacrtymauMm etanom nporpamu 0yI1o nepeadadeHo
BU3HAYCHHS PiBHS T€HETHYHOTO DI3HOMAHITTS KYyJb-
TYpH 3a crienu(iyHIMHU 03HaKaMH KOPOTKOJEHHOCTI. Y

14%

JOCIiKeHHs OyJHi BKITFo4eHi 37 3paskiB, 19 3 AKuX Bi-
TYU3HSHOTO IOXOKeHHS Ta 18 iHO3eMHoro, cepen
HuX: 12 i3 pi3HUX aaMiHICTPaTUBHO-TeOrpadiuHuX pe-
rioniB Pociiicekoi ®@ezeparii, 3 i3 pecrmybmiku bimo-
pych, mo oaHoMmy 3pasky i3 Kazaxcrany, Smowii ta
[Mompmi.

3a pesynbTaraMH aHallizy IapaMeTpiB POCIHH y
TpaMLIIfHAX Ta MOBTOPHUX IOCiBax OyB MPOBEACHUN
PO3MOJIiN 3pa3KiB 3a peakiiero Ha ¢oTonepioa. binb-
mricTh 3paskiB konekuii (17 mr.) manu o3Haku ¢oTo-
HEHTpaNBLHOCTI, 5 WT. OynH HOBrogeHHUMH, a 15 miT.
MaJI 03HAKH KOPOTKOAEHHOCTI (PHCYHOK 2).

B PoToHenTpanbHi (17 wrT.)
B KopoTkogeHHi (15 wr.)
@ [losrogeHHi (5 wr.)

Pucynok 2. Po3nooin konexyii 3paskis 3a peaxkyiero Ha ¢pomonepioo
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Haii0inpi 4iTki O3HaKM KOPOTKOJEHHOCTI, IO
MIPOSIBIUIICH B YMOBAaX MOBTOPHOTO TIOCIBY OyIH BimMi-
4yeHi y 3pas3kiB KBitHeBa, fIpocimaBHa Ta Bemnuasa.
BoHM XapakTepH3yBaJIHCS CKOPOYCHHSAM Hepioxny
«CXONU-IBITIHHS» Olblle, HXK Ha 3 J00M Ta MiAgBH-
IICHHSM HACIHHEBOI MPOAYKTUBHOCTI POCIHH OiibIie
HbK 0,5 r/pocnury. HaBmakw, mepeBa)kaHHSIM O3HAK
JIOBI'OJICHHOCTI XapaKTepU3yBaJINCs 3pasku
UC0100045, UC0100066 ta Emka. B ymoBax moBTOp-
HOTO TIOCIBY 11l 3pa3Ki XapaKTepu3yBaucs 301IbIIEeH-
HSIM TPUBAJIOCTI IEPIOAY «CXOAM-IBITIHHA» Ta CTaTHC-
THUYHO A0CTOBIpHMUM (Oinbiue Hix 0,5 r/pocnuHy) 3HH-
JKCHHSIM HaCiHHEBOT NPOTYKTUBHOCTI POCIIMH.

Y HacTymHOMY eTari AOCIiKeHb TPYITy KOPOTKO-
JICHHUX 3pa3KiB OyII0 MOIIIEHO Ha KIIACTEPH, III0 Xapa-
KTEPU3YBAINCS TTOAIOHOI0 PEeaKIli€lo Ha yMOBH BereTa-
il y HOBTOpHHX MociBax. [IpenukropoM monaixy Oyim
O3HaKH MPOIYKTHUBHOCTI POCIUH, TPUBAJIOCTI JOTreHe-
patuBHUX (a3 po3BUTKY a0 BChOTO IIE€Pio1y BereTallii.

Byno BunineHo :

e Kiactep i3 «reHepaTMBHUM» MeEXaHi3MOM
NPOSIBY 03HAKH KOPOTKOAECHHOCTI. B ymMoBax moBTOp-

HUX TIOCIBIB 3pa3Ky 301IbIIYBaIM IPOIYKTUBHICT PO-
CIIMH TIpH CTAOUTPHAUX MTOKa3HUKAX TPUBAJIOCTI MIEpioxy
«CXOAM-IBITIHH) Ta 3aTaJbHOI TPHBAJIOCTI BETETAIIii;

e Kiractep i3 «BEreTaTHBHAM» MEXaHI3MOM
MIPOSIBY 03HAK KOPOTKOIEHHOCTI. 3pa3Ku B yMOBax I0O-
BTOPHHX ITOCiBiB 30epirain MOKa3HUKU MIPOAYKTHBHO-
CTi (XapaKTepHi s TpaAULiHHIX ITOCIBiB), OJHAK CYT-
TEBO CKOPOUYYBAJIM TPUBAJICTB MEPIOY «CXOIU-3aKiH-
YEeHHsI BEreTawii;

e Kiacrep i3 HO€THAHHIM «BETETATHBHOTOY» Ta
«TEHEPaTHBHOT0» MEXaHi3MiB NPOSBY O3HAKU KOPOT-
KOJIEHHOCTI. 3pa3Ky 10 YBIMIUIM A0 HBOI'O B YMOBax
MTOBTOPHUX ITOCIBiB 301JIBIIYBaNN MIPOAYKTHUBHICTH PO-
CIIMH TIPH CKOPOYEHHI 3aralbHOTO MepioTy BereTartii.

Ha ocHoBi BHIineHNX MeXaHi3MIB peaji3alii 03-
HaK KOPOTKOJCHHOCTI Ta OCOOJHMBOCTEH iX ycmaaky-
BaHHS Oynmu po3pobieHi 3 MOAETi COPTIB TPEUKH IS
MTOBTOPHUX IMOCIBIB. I3 HUX NBi T TpagumiiHOTO (3€-
PHOBOTO) BHKOPHMCTaHHSI Ta OJHA JUIs CHeLiali3oBa-
HOTO (CHIEpaIbHOrO abo peKpealiifHOro) HarpsMmiB
BHUKOPHUCTaHHA, Tabm.1.

—_

Tabnuus

IMapameTpu moeJieii copTiB rpevykH 1Jisl NOBTOPHUX MOCIBIB
y 30Hi niBHiYHO-cxigHoro Jlicocreny Ykpainu

Moeni coOpTiB Il HOBTOPHUX ITOCIBIiB

TToxa3HukH

IHTEHCHBHOTO TUITY

CHJICpAJILHOTO (peK-

HaTiBIHTEHCUBHOTO THITY v
pearifiHoro)Tumny

Tpusanicts Beretamii, 106 65-75

70-75 oiapme 80

Bucota pocnuH, cm /
Tun po3BUTKY

70-100 / nerepminan-
THMIA a6o 100-120 /

95-100 / nerepminaHT-

auit a6o 100-130 / 3Bu- 130-160 / 3Bnyaiinuit

BUHU

3BHYAHHUHA JaitHui

IIinoma aucTKOBOT MOBEPXHI

2 P 220-400 150-320 300-500
POCTHH,CM*/ POCIIUHY
[Notentian HaciHHEBOT IPOTY- ) ) .
KTUBHOCTI, I/pOCIINHY 2,755 2,0-6,0 1,030
INoTtenrriitna BpoKalHICTh Ha- ) )
CiHHs, T/Ta 4,5-5.2 3.8
BiosoriuHa BposxaifHiCTh HaJ-
3eMHOI MacH, T/ra cyxoi pe4o- - - 5,3-6,2

HeoOxigHiCTE CTBOPEHHS OKPEMOI IPYIH COPTIB 3
NepeBaKaHHSIM BEr€TaATUBHOTO PO3BUTKY POCIHH 00Y-
MOBJIEHA MOIIMPEHHSIM Y BUPOOHUITBI MPAKTHKH BHU-
KOpHCTaHHS IIOBTOPHMX IOCIBIB TPEUKH ISl CHUAEpaLii
IPYHTIB (0COOIMBO y Iporpamax OpraHiqHOTO 3eMJie-
pobcrBa) Ta crabimizanii ¢irocaHiTapHOTO CTaHy Op-
HHX 3€MeJb Micisl 3aKiHYeHHs BereTallii OCHOBHUX Ky-

JBTYP.

BianoBigHo 10 3aBaaHp nporpaMu 0yiio po3poo-
JICHO Ta peajTi30BaHO CXeMy CXpellyBaHb 3pa3KiB rpe-
YKH 3 PI3HUMH MEXaHi3MaMH IMPOSIBICHHS 03HAKH KO-
POTKOJICHHOCTI. 3a pe3yiabTaTaMH TeCTYBaHHS TiOpH-
nie (F1) B ymoBax MOBTOpPHOrO TOCIBY Oymo
BCTAaHOBJICHO, 1110 O3HAKa TPUBAIIICTD MEPIOY «CXOAU-
LBITIHHSI» B OCHOBHOMY YCII3/IKOBYBQJIaCh 32 THUIIOM
rereposucy (40,4%), To0TO 36iIbLICHHS CepeHiX 3Ha-
YeHb MOPIBHSHO 13 0aThKiBChbKUMU (popmamu Ha 5-9%.
(TaGmust 2).
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Tabmnuws 2

XapakTepucTHKA TiOPUIHOT0 MOKOJiHHA 3pa3KiB rpeuku F1 3a mokasHUKaMH cTyneHs
¢enorunonoro nominyBanus (2016 p.)

Tun yenagkysanns Tpl/lBaJIiCTL. 11.epi0,uy IIpoayKTUBHICTH,
«CXOMM-UBITIHHDY I/POCIHHY

I'ereposuc 40,4% 36,2%
Hempecis 27,7% 31,9%
YacTkoBe MO3UTHBHE TOMIHYBaHHS 0% 8,5%
YacTkoBe HEraTUBHE JOMiHYBAaHHS 2,1% 8,5%
[IpomixkHe ycnankyBaHHA y Oik 0aTBKIBCBKOT POpMH:

- Kpamoi: 12, 7% 12,8%
- TipIoi: 17,3% 2,1%

[poTunexuuii epext «aenpecis» OyB BigMideHHA
y 27,7% otpumanux riopuzis. BapTto BiamiTHTH, 110
caMe Ll XapaKTepucThKa Oysia HalOiIbII «IIpUBa0IN-
BOIO» ISl YMOB MOBTOPHUX IIOCIBIB, OCKIIBKH CKOPO-
YEHHS TPUBAJIOCTI NEPIOAY «CXOAM-IBITIHHA» € 1HIM-
KaTOPHOIO 03HAKOIO BUSBIICHHSI KOPOTKOACHHUX (HopM
y rpeuku. YacTkoBe HEraTHBHE JOMIHYBaHHS 32 IIi€I0
03HaKoI0 OyJo BiMiueHo y 2,1% ribpuais. Pemra rio-
PHIIB XapaKTEepPU3yBAJIHCS NPOMIKHHM YCHAIKyBaH-
HsIM, 30KkpeMa y 12,7% Oyno BinMmiueHe ycraaKyBaHHS
Kpamoi 0aTbKiBCbKOi popmu, Tipmroi — 17,3%.

O3Haka TPOAYKTUBHOCTI POCIHH TaKOX B Oib-
IIOCTI BHMAJKIB YCIaAKOBYBAlIach 32 THUIIOM T€Tepo-
3ucy (36,2%) 31 30inbIIeH M moka3HuKa Ha 30-180%.
[MporunexHuii eQexr «aenpecis» OyB BigMideHHU# y
31,9% orpumanux riopuzais. OqHaKOBHH BiJICOTOK Ti0-
PHUIIB XapaKTepU3yBaBCsl YACTKOBMM IO3UTHUBHUM Ta
YaCTKOBUM HEraTHBHUM JIOMiHyBaHHsM (8,5%). Perita
riOpuziiB XapakTepu3yBaJUCsS NPOMDKHHM YCIaJKy-
BaHHsIM: y 12,8% OyIo BiaMiueHe yCIaIKyBaHHS Kpa-
o1 0aTeKiBChKOT hopmu, ripmoi — 2,1%.

VY po3pi3i BU3HAUCHUX MOJIENel COPTiB MaKCHMa-
JBHO OJIM3BKI J10 MOKa3HMKIB IHTEHCUBHOTO TUITY Xapa-
KTEPUCTUKH Malll TiOpUAM OTPUMAaHi TPU CXPElry-
BaHHA y KoMOiHamisax: 14/16 (?Komera x 3 Micueswuii),
11/16 (9dpocmaema x JUC0102183), 43/16
(2UC0100153 x dBennuana) Ta 6/16 (?Bennuasa x
3UC0101340). OcobIMBICTIO OTPUMAHOTO MaTepiamy
OyB BUCOKHI1 pIBEHb reTepo3HCy 32 03HAKOIO IPOIYK-
trBHOCTI Ta Macu 1000 HaciHMH, a TAKOX OOMEKEHHIA
THII pocTy credia. CepeiHi HOKa3HUKH MOPUIHOTO MO-
KOJIIHHS, 11O BiJNOBiJaJM MapameTpaM iHTEHCHBHOL
MOJIET COPTY CKJIIM: TPUBAIICTH TEPIOJy «CXOAM-
LBITIHHSY - 25 110, nponykTuBHICTs — 3,0 T/pociuny,
TpHBAJICTh BereTalii — 65-75 ni6. Halikpamumu moka-
3HUKaMH XapaKTepH3yBaJMCs 3pa3KW OTPUMaHi Bif
cxpentysanns: QKomera x 3 Micuesnii (Homep 14/16)
13 TPUBAICTIO TEPiOAy «CXOAM-IBITIHHSD» 25 110, mpo-
JTYKTHBHICTIO 4,47 T/pOCIHHY Ta TPUBAIICTIO BETeTarlii
70 ni6.

I'bpuam 3 KOMIUIEKCOM O3HAaK OMU3BKHUX JI0 MO-
JieNli HamiBIHTEHCHBHOTO THUIy OYJIO OTpHMaHO TpH
cxpellyBaHHi y komOiHanisx: 9/16 (?Benuuasa x 3bi-
JIOpychKa roMoCTHIIbHA), 45/16 (PKeitHeBa x JBenu-
4aga), 8/16 (?Kpynunka x J'Spocnasua). CrijbHOKO
pucoro riopuaiB OTpUMaHUX y Ha3BaHMUX CXPELlyBaH-

HAX OyB BHCOKHI PiBEHb T€TEPO3UCY O3HAKH MPOIYK-
TUBHOCTI Ta YaCTKOBE HEraTHBHE JOMIHYBaHHSA 3a
03HAKOI0 TPUBAIICTh MEPioy «cxoau-uBiTiHHA». Ce-
penHi MOKa3HUKH JIsl TPYIH CKJIaH: TPUBAJICTh Mepi-
Oy «CXOJU-LBITIHHS - 26 110, IPOIyKTHBHICTh — 2,7
r/pociuHy, TpUBaJicTh Bererauii — 72-75 ni6. Halikpa-
LIMMH [TOKa3HUKaMH XapaKTepu3yBaBcs riOpua oTpu-
MaHuii Big cxpemysanns: 9/16 (YBennyasa x JBino-
pyChbKa TOMOCTHIIbHA) 13 TPUBAIICTIO TEPIOTy «CXOIH-
UBITIHHSY 22 100u, MPOAyKTUBHICTIO 4,47 T/pociuHy
Ta TPUBAJICTIO BereTarii 75 mib.

Bucoka moyaTtkoBa iHTEHCHBHICTh POCTY POCIIUH
Ta 3[JaTHICTh KOPEHEBOI CUCTEMHU I'PEUKH JI0 3aCBOEHHS
MiHEpaTbHUX EIIEMEHTIB i3 BaKKOJOCTYIHUX MJIS iH-
LIMX BHUJIB CMOJYK 00YMOBHJIM NMOUIMPEHHS NPAKTUKU
i cuIepabHOTO BUPOILYBaHHS (IICHIs O3UMHX Ta paH-
HIX SIpUX KyJbTYp) Y paiioHax 3 IOCTaTHIM piBHEM BO-
soro 3abe3nedeHHs. Mogeni CopTiB /sl TAKOTO TUILY
MOCIBIB MAlOTh HU3KY MPHUHIIUIIOBHUX BiIMIHHOCTEH Bif
COPTIB TPaAMLIHHOrO (36PHOBOr0) HANPSIMY BUKOPHC-
TaHHs. Hacammepen 1ie 03HaKy 3 NepeBaXKaHHSIM Bere-
TaTUBHOTO THITy PO3BHTKY POCIIWH, 3HMKECHI IOKa3-
HUKH Maca IUIOAIB Ta KIJBbKOCTI BOIW HEOOXIAHOI I
npopocTanHst HaciHHA. [10pnan 3 TAKUMU XapakTepuc-
THKaMH Oynu oTpuMaHi B KoMOiHamisx: 28/16
(RUC0102183 x JSIpocnasua), 33/16 (PKoszauka x
QUepnirisceka  17),  49/16 (QUC0100066 x
AUC0100083). Cepenni MOKa3HUKH IS OTPUMAHOT
Ipynu riOpuaiB CKIANN: TPUBAIICTh NEPIOAY «CXOIM-
UBITIHHSI» - 29 110, NpOAYKTUBHICT — 1,3 r/pociuny,
tpuBaiicte Bereraiii — 80-90 ni6. Haiikpauimu noka-
3HUKaMH XapaKTepU3yBaBCsl TiOpHI OTPUMAaHUM Bil
cxpertysanns: (FUC0102183 x &' SIpocnasna) (Homep
28/16) i3 TpuBamicTIO mepiony «CXOAM-LUBITIHHD» 29
110, cepeaHbOI0 MPOIYKTUBHICTIO OIHIE] POCIMHH —
1,6 r, TpuBadictio Bererauii 80 xi6.

3a yMOB KOHTPOJIbOBAHOTO 3alWJICHHS Y IPYTOMY
Ta TPETHOMY MOKOJIHHSX IPOBOIUIN (POPMYBaHHSI 10~
MyJIAifl Ta IX TECTyBaHHS BIJHOCHO IOKAa3HUKIB
COpTy-CTaHIapTy YKpaiHka 3a [OKa3HHKaMHU: TpHBa-
micth Mixk(asaux nepionis «cxoau-usiTinas» (Lfl) Ta
«CX0IU-TexHooriuHa cruriictey» (L), BUCOTOMO poc-
nuH (H), Macu Hacinus 3 pocnuau (WQ), macoro 1000
HaciHuH (Wio00). [TOKa3HHKH MEPCHEKTHBHUX CENeK-
LiIfHNX HOMEpIB 3€PHOBOTO HAMNPSAMY BHUKOPHCTaHHS
MPECTABICHI B Ta0IMIII 3.
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Tabmuus 3
XapakTepucTHKa NePCNeKTHBHUX CeJIeKIiiiHUX HOMEPiB rpeuKH 3ePHOBOI0 HANPSIMY BHKOPUCTAHHS
2017 2018

Cenek- ;

— Ilapamempu mpusanocmi eezemayii ma 6ezemamugHozZo poO3GUMKY

womep | Lix | OOVl L [P gy L anse | en |G L (G | (A

st st st st st
St 32 75 134 30 73 1125

9/16 25 -5 75 0 115 -19,1 26 -4 72 -2 123,0 | 10,5
11/16 28 -4 73 -2 102 -32,2 25 -5 72 -1 1140 | 2,0
14/16 25 -7 70 -4 111 -23,7 21 -9 70 -3 1150 | 25
43/16 29 -3 72 -3 129 -5,8 21 -9 66 -7 132,2 | 19,7
49/16 25 -7 75 0 112 -22,0 25 -5 76 3 1205 | 8,0

HIP 0,05 3,0 1,6 12,2 4.4 1,4 9,6

Cenek- Ilapamempu yposicaiinocmi, npoOyKmueHoCcmi ma AKOCHi HACIHHA

1:::::; Y (-;/t ) Wg (-;/t ) Wiooo | (+/-) st Y (-;{[ ) Wy (-;{[ ) W1o00 (z/t )

St 0,67 3,13 28,6 0,62 2,77 24,5

9/16 1,10 | 043 | 449 | 136 | 224 -6,20 10 [ 0,38 | 415 | 14 21,3 -3,2
11/16 10 1033|413 | 10 28,7 0,10 093 | 031 | 353 | 0,8 27,3 2,8
14/16 0,72 1 005 | 307 | -0,1 26,7 -1,90 0,67 | 0,05 | 3,05 | 0,28 | 252 0,7
43/16 0,76 | 0,09 | 285 | -0,3 32,5 3,90 0,76 | 0,14 | 3,07 | 0,3 32,1 7,6
49/16 083 ] 016 | 361 | 048 | 29,3 0,70 080 | 0,18 | 382 | 1,1 28,5 4,0

HIP 0,05 0,11 0,36 11 0,12 0,32 0,9

* Ll — mpusanicmo nepiody «cxody-ygiminnsy, ounis; L — mpusearicme nepiody «cxo0u-mexmono2iuna cmue-
nicmby, onie; H — sucoma cmebna, cm; Y — ypoosicaiinicms, m/2a (v nepepaxyuxy 3 oinauxu 3,0 m?); Wg — npooy-
kmusHicme pocaun, o/pocauny; Wiooo — maca 1000 nacinns, e; St — copm-cmanoapm Yxpaiuka.

Cnip 3ayBaXkuTH, IO 3a pe3yJbTaTaMH TECTY-
BaHHS B YMOBaxX aHaNi3yrouoro (GoHy copT-CTaHIapT
YkpaiHka xapakTepusyBaBcs, AK (HOTOHEHTpambHHA,
Ta Takui o 30epiraB OCHOBHI cOpTOBi 03Haku. Jliamna-
30H OCHOBHHX ITIOKa3HHKIB I[bOTO COPTY B IIOBTOPHHUX
nociBax y 2017-2018 pokax CkJaB: TpHBaJICTh IEPiOay
«CXOIM-TEXHOJIOTIYHAY» CTUIIICTD -73-75 HHIB, BUCOTA
pociuH 112,5-134,3 nHi; NPOOYKTUBHICTh POCIHH —
2,77-3,13 r/pocnuny; maca 1000 HacinuH -24,5-28,6 T,
ypoxaitHicts 0,62-0,67 1/ra. CyTTeBa pi3HHI B TTOKA-
3HMKAX MPOJYKTHBHOCTI POCIMH Ta (aKTHYIHOI ypo-
JKAHOCTI, SIK Ha JIJISTHKaX COPTY-CTaHIAapTy TakK i cese-
KIIAHUX HOMEPIB, MOSICHIOETHCSI 3HAYHUM BiICOTKOM
HE3PLIOro Ta HEBUIIOBHEHOT'O HACIHHSL.

3a pe3ynbTaTaMH JBOX POKIB TECTYBaHHS, CTaTH-
CTHYHO CYTTEBE IEPEBHILEHHS COPTY-CTaHIAPTY 3a 0-
Ka3HUKaMH ypokaiiHOCTi OyJo BigMmideHo Jumie Juis 3
3paskiB, a came 9/16, 11/16 Ta 49/16. Li x cenekuiiHi
HOMEpH CTaTUCTHYHO CYTTEBO MNEPEBUINYBAIH COPT
CTaH/apT 1 32 MOKa3HUKOM IPOAYKTHBHOCTI POCIHH. Y
PO3pi3i NOKA3HUKIB TMHAMIKH PO3BUTKY BOHH XapakTe-
PHU3YBaJIMCh paHHIM HAaCTaHHAM (a3y UBITIHHA Ta OIH-
3pKUM 200 PIBHUM 10 COPTY CTaHAApPTy IOKa3HUKaM
3arajbpbHOI TpuBanocTi Bereramii. CTabiIbHI MOKAa3HUKHI
BEreTaTUBHOTO PO3BUTKY Ta BUCOKA YacTKa HACIHHS y
3arayibHill Maci pOCIHMH BKa3ylOTh HA MOXJIMBICTh BH-
KOPHCTAaHHS IINX HOMEpIiB y mporpaMax 3i CTBOpPEHHS
COPTIB IHTEHCHBHOTO THILY.

Iipui pesynbratn mokasaB celeKIiHHUN HOMEp
14/16. B o0uziBa poku TecTyBaHb HOTO ypOXalHICTh
CTAaTHCTHYHO HE BiJPi3HsIIACh BiJl ypOXKaWHOCTI COPTY-
cTaHziapry. Y NOpPIBHSHHI JI0 COPTY-CTAHIApTy BiH Xa-
pakTepu3yBaBcsl OLIbII paHHIM HacTaHHAM a3y LBi-

TiHHS Ta 3arajlbHUM CKOPOYEHHSIM BereTaliifHoro Ie-
pioay. Came neii paktop, Ha Hall HOTJISLI, 3yMOBHB I10-
TipIIEHHsT YMOB MPOXO/KEHHS (ha3u HAIWBY HACIHHS
Ta, SIK Pe3yJbTaT 3MEHILICHHS POJYKTHBHOCTI POCIIHH.

HeonHo3HauHI pe3ynbTaTH TeCTyBaHHS Oyiu
OTpHUMaHi IS cenekuiiHoro Homepy 43/16. IIpotsrom
000X POKiB IOCIIKCHh HOMEP MaB MaKCHMAJBHI Y J0-
ciini 3HadeHHS nokasHuka Macu 1000 mTyk HaciHHS
32,5 ta 32,1 r. OmHak 3a MOKa3HUKOM YpPO>KaiHOCTI,
CTaTHCTHYHO CYTTEBE IIEPEBUIIEHHS COPTY-CTaHAAPTY
OyJ10 BiZIMIY€HO JIMIIIE B HECTIPUATINBUX yMoBax 2018
poKy. Bucoki 3HaueHHS MOKa3HHUKIB BETE€TATHBHOTO
PO3BUTKY POCIIHH, Ta cTabinbHO Bucoka maca 1000 Ha-
CIHHS BKa3yIOTh Ha HAsBHICTh O3HAK, HEOOXITHHUX JIJIs
CTBOPEHHS COPTIB HAIiBIHTEHCHBHOTO THUILy Opi€HTO-
BaHMX Ha TEXHOJIOTI] OPraHiuHOTO 3eMJIepoOCTBa.

3arajaoM 3a KOMIIIEKCOM O3HaK, SIKi Oy/iM BH3HA-
YaIBbHIMH TPH OLIHII KPaIliX CeNEKIiHHUX HOMEPIB,
HaWOUIBII TIEPCIIEKTUBHUMH JUUISL 3aTy4€HHS Y TIOAab-
v ceNleKIidamiA mporec oymu: 9/16, 11/16, 49/16 ta
cenexuiiHuii Homep 43/16.

BucHoBku. 3a pe3ynbTaTaMu aHallizy CTaHy BHU-
poOHUIITBA TPEYKH B YKpaiHi BCTAHOBIEHO MIOIiJIh-
HICTH PO3MIMPEHHS TUIOI ITif 1 TOBTOPHIMH ITOCIBaMHU.
BusnaueHo miana3oH Ta yMOBH BeTeTallii TpeYKH B TO-
BTOPHHUX IIOCiBax y MiBHIYHO-cXigHOMY JlicocTemy Yk-
paian. B ymoBax aHamizyrouoro GoHy IOCIIHKEHO pi-
BEHb T€TEPOreHHOCTI KyJIbTYPH I'PEUKH 32 PEaKIi€l0 Ha
¢oronepion. BusHaueHo piBHI Ta MeXaHi3MHU HPOSBY
O3HaK KOPOTKOJICHHOCTI, BCTAHOBJIEHO IOLIJIbHICTH
BHOKPEMJICHHSI HAIPSIMIB H pO3poOKu Mozesel copTiB
3€pHOBOTO Ta CHJEPAIBLHOTO BHKOPHCTaHHS. 3a pe-
3yJIbTaTaMU CXpEIlyBaHHsS KOPOTKOJICHHUX OaThKIBCh-
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KuX (POPM JOCII/KEHO XapaKTep yCIa KyBaHHsS OCHO-
BHUX CEJEKIIITHO-KOHTPOIFOBAHNX O3HAK. 32 pe3ylb-
TaTaMHA TECTYBaHHA CEJEKIIMHUX HOMEpIB MiATBEp-
JDKEHO TIePCIIEKTUBHICTE BUKOPUCTAHHS KOPOTKOJACH-
HUX (OPM IpU CTBOPEHHI BUXITHOTO MaTepiary COPTiB
TPEYKH OPiEHTOBAHMX HA TEXHOJOTI] ii MOBTOPHHUX MO-
ciBiB.

CnHCcOK BUKOPHCTAHOI JJiTepaTypu
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