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ROOT SYSTEM OF MEADOW CLOVER AND ITS ROLE IN HUMUS FORMATION

Pelech L.,

Zabarna T.

Vinnitsa National Agrarian University,
Vinnitsa, Ukraine

BJUSHUE KOPHEBOI CUCTEMBbI KJIEBEPA JIYTOBOI'O HA OFPA30OBAHME T'YMYCA

Ienex JI.,

3adapna T.

Bunnuyxui HayuonanvHeili azpapusiil yHusepcumenm,
2. Bunnuya, Ykpauna

Abstract

At essential reduction of volumes of animal industries, use of organic fertilizers in Ukraine for last decades
can be partially compensated by expansion of the areas of perennial leguminous grasses. Meadow clover is one
of such crops.

First of all, stocks of organic matters in the soil depend greatly on cultivated crops. Humus has positive
influence on properties of soil, firstly structure of soil aggregates including water-resistant ones changes, arable
layer acquires optimal structure and density, its water permeability and water capacity increases, soil becomes
more resistant to erosion and so on. In addition, humus contains physiologically active compounds that stimulate
plant growth and have a positive effect on water exchange. A significant part of organic compounds formed during
humification, stimulate the formation of roots in plants, especially in the early stages of their development. In
agrophytocoenoses under cultivation of perennial legumes grasses not only provides the greatest biomass intake,
but also creates better conditions for its humification.

Agrophytocoenoses of meadow clover leave behind a significant amount of plant and root remains, which
are almost one of the main sources of organic matter in the soil. They are able to leave more than 4 t / ha of non-
humified residues in the soil, accumulating organic matter in the soil, the uniform placement of which has a posi-
tive impact on fertility.

Annomauyus

Tlpu cywecmsennom cokpaujeHuu 00bemMo8 HCUBOMHOBOOCHIBA, UCHONIL30BAHUE OP2AHUYECKUX YOOOpeHUll 6
YKpauHe 3a nocieoHue 0ecamunemusi MOXCHO YaCmuyHo KOMneHncupoeamsos 3a ciem paciuupenusl nﬂomadeﬁ MHO-
2onemuux 60608vix mpas. Knesep ny208oil asnsiemca 00HOU U3 MAKUX KYJIbMyp.

B nepeyro ouepe()b 3anacvl opeaHu4ecKux eewyecme no4esvl 6 SHAYUMETbHOU CMeneHU 3a6Ucam om evlpauju-
saemvlx Kynomyp. 1 ymyc noaoxicumenvHo Giusem Ha CBOUCMBA NOUBbI, NPedcoe 8Ce20 USMEHAEMC s CIMPYKmMypa
NO4Y6EHHbIX azpezamoes, 6 mom ducie u 6000np01mb1x, Nnaxommulil cioU npu06pemaem ONMUMAalbHO2cO CMPOEHUS
u njiomuHocmu, yeeaudueaemcs eco 6odonpoyuz4aemocmb u 6000€MKOCW£b, nouea cmaHoeumci 60ﬂeeycmoﬁqu6011
K 3posuu, u momy nodobrnoe. Kpome moeo, 6 cocmas cymyca 6xoosam guzuonocuuecku aKkmuervle coOeOUHeHUs,
Komopbvle cmumyaupymont pocm pacmeﬂuzi, NOJIOAHCUMENLHO GIUAIOM HA 600000MeH. 3HauumenvbHas Yacmo opea-
HUYEeCKUX COeOUHEeHU, 00PA308AHHbIX NPU YMUDUKAYUU, CIMUMYIUPYIOM (OPMUPOSaHUe Y paCmeHUll KOpPHell,
0COOEHHO HA PaHHUX CMAousX ux pazeumus. B acpogumoyenosax noo evipawgusarnuem MHO20IemMHUX 60008bIX
mpae He moJjbKo obecneyusaemcs Haubonbuiee nocmynjeHue 6uomaccw, HO U cO30aromcs Jyduiue ycioeus ons
ee eymugurayuu.

AZpOd)M?’I’lOI/;eH03bl Kileeepda 1yco06020 ocmaesjisliom nocjie cebst 3HaYUmenbHoe KOAu4ecmeo pacmumelbHblX U
KOpHEBbLX OCMAniKos, Komopwle A6HAIMCA e06a U He OOHUM U3 OCHOBHBIX UCMOYHUKOE opeaHUuU4ecKux eewecme
6 nouse. Onu cnocobnvl ocmasisime 6 nouse bonee 4 m/2a HeeyMugbuuupoeaHHblx ocmamkoe, Hakanjauedas opea-
HUKY 6 no4ee, pad6HOMeEPHOe pasmeujeHue Komopoﬁ 6 nouyee NnoloHCUMmMeJIbHO 6jiusient Ha nﬂodopodue.

Keywords: meadow clover, root nodules, symbiotic production, variety, fertilizers.
Knrouesvie cnosa: xnesep ny2060i, KopHegvle KIYOCHbKU, CUMOUOMUYECKAST NPOU3800UMENbHOCTb, COPIMN,
y0obpeHus.

AnanTHBHas cucTeMa 3eMIISAeNs IpeycMaTpu-  Hepainu3auus U rymudukanys, 4yro odecrieuuBaer 00-
BaeT 00si3aTesIbHOE BKIIFOUCHHE B CEBOOOOPOT MHOTO-  pa3zoBaHHe Tymyca B mpexenax 200 kr / ra ¢ oJHOH
neTHUX 000OBBIX TPaB, B TOM YHCIIE KJIEBepa IyTOBOTO.  TOHHBI KOPHEBBIX OCTAaTKOB [1].

ITocne wvero B mouse ocraercs 10,5-11,0 T/ ra xopHe- B ycnoBusx BemeHUS COBPEMEHHOTO 3eMIICICITUS
BBIX OCTaTKOB. B pe3ysbTaTe 3TOTr0 NPOXOAUT MX MH-  YACINISeTCs Bce OOJIbIlie BHUMAaHMS HAKOIJIGHHIO PacTH-
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TEJIBHBIX OCTAaTKOB PAa3JIMYHBIMH KyJIbTypaMH, IIO-
CKOJIbKY OHH SIBJISIOTCSI CYIIECTBEHHBIM HCTOYHHKOM
TIOTIOJTHEHHMSI 3a11aCOB OPTaHMYECKUX BEILECTB, a30Ta U
30JIBHBIX DJIEMEHTOB NMUTaHUs pacTenuid. KonnuectBo
PacTHTENBHBIX OCTAaTKOB 3aBHCHUT OT psiia ()aKTOpOB U
OIIpeJIeISIETCs] IOYBEHHBIMU YCIIOBUSIMH, KIMMaTH4e-
CKHUMH YCIIOBUSIMH, OMOJIOTUYECKHMHU 0COOCHHOCTSIMH.
[Ipn OnarompusATHBIX YCIOBHSAX pPOCTa W Pa3BUTHSA
MHOTOJIETHHE O0OOBBIE TPABHI CIIOCOOHBI (PUKCUPOBATH
¢ Bo3ayxa a0 800 kxr / ra a30Ta, IpHU 3TOM OCTABILISA B
MIOYBE C KOPHEBBIMH U CTEPHEBBIMHU ocTaTKaMu 110 200
KT / Ta OMOJIOTHIecKoro azoTa [2].

Ha nepHOBO-TIOA30JIMCTBIX JIETKOCYTJIMHUCTBIX
MOYBAaX, MPH 3allaXMBAaHUHM B CEHTSOpE ceHa KiieBepa
JYTOBOT'O BTOPOTO T'0/1a KM3HH, B TIOUBY HOCTYIANO 10
13,6-14,0 T / ra pacTUTEIBHOIN MacChl, KOTOPas Cozep-
xkaina 264-334 kr / ra a3ora, 81-130 kr / ra pocdopa u
300-310 xr/ra xanus [3]. I1o pe3ynbTaTtam uccienoBa-
Huil A.Il. Tkauyka, ycTaHOBJIEHO, UTO JBYXJIETHEE BBI-
pamuBaHusi 00OOBBIX MHOTOJETHHX TpaB Ha CEpBIX
JIECHBIX ITOYBAX CIIOCOOCTBYET MOBBIIICHUIO COEPXKa-
Hus rymyca Ha 1,2-1,5%, obecriedeHHOCTH TTOYBHI 00-
MeHHBIM KanueMm Ha ¢one K90 B 1,8-2,7, xanpuuem - B
1,4 -1,7 paza, a 6oserre Bcero noABIKHOTO (ochopa B
mouyBe octaercs Ha ¢oHe P90 mocie BhIpammBaHUSA
MHOTOJIETHUX OOOOBBIX TpaB, B YaCTHOCTHU - KJIeBepa
JTyroBoro [4].

A.N. Tlumopuk B CBOUX MCCIIETOBAaHUSIX YCTaHO-
BUWJI, YTO PACTHTENBHBIE OCTATKH CIOCOOCTBYIOT COXpa-
HEHUIO YPOBHS TIOUYBEHHOTO ITUIOJJOPOIUS HE TOJIBKO 3a
Herry0oKo# 00paboTKe MOYBbI, HO M IIPU HCIIOJIB30Ba-
HHH TIOJINIEBOH BeramkH. [Ipy cymecTBeHHOM CoKpa-
MIEHNH 00BEMOB NPUMEHEHUS] OPTaHUYECKUX W MUHE-
palbHBIX YAOOPEHHH B OCIIEIHIE ACCATHICTHS OIpe-
JENICHHAass ~ KOMIIGHCAIlMsl  MOTEPh  NMUTATEIBHBIX
BEIIIECTB BO3MOXKHA 33 CUET OCTaBJICHHOW Ha IT0JIC He-
TOBapHOU YacTH YpO’Kasi U KOPHEH IOJIEBBIX KYJbTYD.
OcTaBiieHHbIC PACTUTENBHBIE OCTATKH JTAIOT BO3MOXK-
HOCTh Ha KOHEI| BTOPOW POTAalMH KOPOTKOPOTAI[HOH-
HBIX CEBOOOOPOTOB MOBBICUTBH COJIEp)KaHHE I'yMyca B
naxotHoM cioe Ha 0,03-0,13% u BepHYTH B IOYBY 3Ha-
YHUTENBHYIO YaCTh TOIBU)KHBIX (DOPM DJIEMEHTOB ITHTa-
HuA(N-NO3, P205, K20), 1o ecTb pacTUTEIhHBIC
OCTaTKM CIIOCOOCTBYIOT COXPAHEHHIO M IOBBIIICHUIO
YPOBHS IIIOJIOPOANS MOYBHI HE TOJIBKO 38 HErTTyOOKOTO
BO3/IENIBIBAHMSA, HO U NIPH MCIOIb30BAaHNH MOIHULIEBOM
BCITamku [5].

IIpu ypoxailHOCTH 3eJ1€HON Macchl KJIeBepa Jyro-
BOTO 6,8 T / ra Cyxoil Macchl B [OYBE HAKAILUIUBAIOCH
1,7 T / ra opraHuueckoro BeuiecTna, npu koaddurm-
edre rymudukanuu 0,2 yBelndeHUe rymyca B I0UYBE
cocrarsuio 0,34 T/ ra [6].

Knesep nyrosoit B CIIA u Kanazne ucnonbs3yror
KaK OCHOBHOW ITPEANIECTBEHHUK IPH BBHIPAIIMBAHUU
KyKYpy3bl Ha 3¢pHO, TTIOCKOJIBKY 33 CUET HAaKOIIJIEHHOMH
61oMacchl MOXET YAaCTUYHO HEPEKPHITh MTOTPEOHOCTH
mocyieiHe B azore [7].

Jis yBenmMueHusl MPOM3BOJACTBA BBICOKOOEIKO-
BBIX PAaCTHUTEIBHBIX PECYpPCOB B YKpauHe, LENec000-
pa3HO PACIIUPUTH IOCEBBI MHOTOJIETHUX OO00OOBBIX
TpaB ¥ YCOBEPLIEHCTBOBATh TEXHOJIOTHUH MX BBIpAIH-
BaHMs Ha KOPMOBBIE 1EJI B PETMOHAX. 3a CYET 3TOrO
MOYKHO TOJIHOCTBIO 00ECHEUYHUTh MOTPEOHOCTh B KOP-
MoBOM Oeke [8]. 1151 3TOr0, B IEPBYIO 04epe/Ib, HE00-
XOUMO PacHIMPUTh IUIOMIAAN TTOCEBAa MHOTOJIETHHX
TpaB B CTPYKTYPE KOPMOBBIX KyJIbTyp 110 50-55%, 6e3
Yero MPaKTHIECKH HEBO3MOXKHO cOalaHCHPOBAThH KOP-
MOBYIO TPYIHITY TIO COJEPKaHHMIO ITEPEeBapHMOTO IPOTe-
nHa [9].

IIpu mpoBeneHUM HCCIENOBAaHUM OTMEUYAEM, 4YTO
Ha HaKOIUIEHWEe KOPHEBOH Macchl KiieBepa JyroBoro B
MOYBE BIUSUTH (PaKTOPBI, KOTOPBIE IOCTABJIEHBI HA U3Y-
YEeHHUE, a UMEHHO: COPTOBBIE OCOOEHHOCTH KYJBTYPHI,
YPOBHHU IHUTaHHS U CHOCOO BBIpAIIMBAHUS. Y CTaHOB-
JIEHbl PErpecCHOHHbIE MOJEIHM HapacTaHue 3eJIeHOW
MacChl M BBIXOJId CYXOT'O BEIECTBA B 3aBUCHMOCTH OT
pa3BUTHs KOpHEBOH cucteMsl| 10].

Ananu3 oTOoOpaHHBIX 00pa3lOB IOKa3al, YTO B
TIOJITIOKPOBHBIX OCEBAaX HAKAIIMBACTCS MaKCHMalb-
Has Macca KOPHEBBIX OCTAaTKOB KJIEBEpa JIyTrOBOTO.
ITpexnae Bcero, 3TO CBSA3aHO C TEM, YTO IIOCIE TOKPOB-
HOH KyJbTYpPBI OCTAIOTCS KOPHEBBIE OCTATKH, KOTOPBIE
MIPY POTEKaHUU OMOJIOTMYECKUX ITPOIIECCOB pasjara-
IOTCSI M HACBIIIAIOT IIOYBY MUTATEIbHBIMU Belle-
cTBaMu. Takke, Ha MECTax, IJie HaXOJHIach KOpHEBas
Macca OKPOBHOM KYJIBTYpBI STYMEHS sIpOBOTO 00pa3o-
BaJINCH ITyCTOTHI, KOTOpBIE o0ecrieunm doiiee ObICTpoe
MIPOHUKHOBEHHE aTMOC(EPHBIX OCAJIKOB M BO3/1yXa B
IITyOOKHE CJIOM TIOUBEL. DTO B CBOIO OUYEPEb ITOBBICHIO
AKTHBHOCTH ITOYBEHHOH OMOTHI, B 4aCTHOCTHU a30T(HK-
CHUPYIOIINX OaKTEepHiA.

BrlpamuBanue arpouToneH030B KIEBEpa JIyro-
BoTO Oe3 mpuMeHeHus1 ynoOpeHuii He criocoOCTBOBAIO
YCHJIGHHOMY POCTY KOPHEBOH CHCTEMBI, MOITOMY MU
Macca ee Ha 3TOM BapuaHTe Obula HU3KOU. BripamniiBa-
HUE OE3MOKPOBHBIM CIIOCOOOM KIJIEBEpa JIYyTOBOTO
copta Cnapta Ha BapuaHTe 0e3 ynoOpeHus u 6e3 mpo-
BEICHHSI MHOKYJISIIIMK CEMSIH CITIOCOOCTBOBAJIO HAKOII-
JICHUIO KOPHEBOI Macchl B CyXOM BEIIECTBE HAa YPOBHE
2,99 1/ ra, Ipu aHAJOTHYHBIX YCIOBUIX, HO TIPH TIOJ-
MIOKPOBHOM BBIpanuBanuy - 3,15 1/ ra. lns kiesepa
JYTOBOTO copTa AHHTpa Macca KOPHEBOH CHCTEMBI B
CYXOM BEIIECTBE COCTABIISAIA IPH OE3MOKPOBHOM BBI-
pamuBanmu 3,05 T/ ra, a mpu MOANOKPOBHOM - 3,22 T/
ra (taom.1).

MakcuManbHOE HaAKOIJIEHWE KOPHEBOM MaccChl
TPaBOCTOSIMH KJIEBepa JIyTOBOI'O OBLIO JOCTUTHYTO MPH
MOJIIIOKPOBHOM BBIPAIIMBAHUU C BHECEHHUEM MHUHE-
paybHBIX ynoopenuit P6OK90 u mpoBeaeHuem npearno-
CEeBHON HWHOKYISLMU ceMsH. KieBep nmyroBoii copTa
CriapTa Bo BTOPOM roty >knu3Hu Hakormi 4,06 T/ Ta cy-
X0l Macchl KOPHEBBIX OCTAaTKOB, C COAEPKaHUEM B HUX
NO2 - 83,7 xr, P205 - 24,4 xr u K20 - 51,1 kr.

Copeprxanue a3oTa, pocdopa i Kaus B KOPHEBOH
CHCTEME KJIEBEpa JYTOBOTO BO BTOPOM TOIY JKH3HHU
(cpemuee 32 2016-2017 rT.)
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Tabmuus 1

Coaep:xanue a30ta, pocdopa 1 KajIusg B KOPHEBOH cucTeMe KJIeBepa JYTOBOro BO BTOPOM IrOAY KH3HH
(cpennee 3a 2016-2017 rr.)

Macca KOpHel B CJI0€ I10YBBI BbIxo1 MUHEpaJIBHBIX
Crioco0
Copr Y no6peHus S —— 0-20 cm, T/ ra cyxoro 2JIEMEHTOB, KT / ra
BEIIECTBA NO, P,0s K,0
bes ynoOpenuit 0E31OKPOBHBII 2,99 60,4 17,5 36,2
(KOHTpOJIB) ITOITOKPOBHBIH 3,15 63,6 18,5 38,2
Wuokymsimus 0e3OKPOBHBIH 3,41 69,6 20,2 41,8
(don) ITOITOKPOBHBIH 3,50 71,5 20,8 43,0
Cmapra =
Dot + PegKog 6e3n0KpOBHLHf 3,94 81,4 23,7 49,6
TIOAMIOKPOBHBIN 4,06 83,7 24,4 51,1
0C3OKPOBHBIH 3,80 78,4 22,9 48,4
Pon + NeoPeoKso ITOITOKPOBHBIH 3,92 81,0 23,7 50,0
bes ynoopenuit 0C3OKPOBHBIH 3,05 61,7 17,9 37,0
(KOHTpOJIB) ITOITOKPOBHBIH 3,22 65,2 18,9 39,1
WuHokymsiius 0C3OKPOBHBIH 3,43 70,1 20,4 42,1
Amirpa (don) ITOITOKPOBHBIH 3,56 72,8 21,1 43,7
Dol + PeoKso 0e3OKPOBHBIH 3,98 82,1 23,9 50,1
TIOAMIOKPOBHBIN 4,08 84,3 24,5 51,4
0C3OKPOBHBIH 3,82 78,9 23,1 48,7
Pon + NeoPeoKso TTOIITOKPOBHBIH 3,94 81,4 23,8 50,2

BrlpamiBanue kieBepa JIyroBoro copra AHUTpA,
TIO/] IOKPOBOM SIPOTO STUMEHS C HHOKYJISILIUEH CeMSIH U
npuMeHeHHeM QOoCcOpHO-KATMIHHOTO yI00peHusI, CII0-
coOcTBOBao HakorureHuto 4,08 T / ra cyxoil Maccel
KOPHEBEIX OCTaTKOB, C BBIXOJIOM MUHEPAIBHBIX 3JIe-
menToB NO2 - 84,3 kr, P205 - 24,5 kr, K20 - 51,4 kr.
ITo xapakTepy MCHOIB30BaHUS M HAKOIUIEHUS OCHOB-
HBIX 3JIEMEHTOB IIUTaHUsI KOPHEBOW CUCTEMOM COPTOB
Crnaprta u AHHTpA KJeBepa JIyTOBOT0, OTMEUEHO OIpe-
JICTICHHYI0 3aKOHOMEPHOCTh M CX0JcTBO. Hapsimy ¢
9THM BBISIBIICHA TECHAsl CBS3b MEXKIY aKKyMYyJsIIHeH
KOpHEBOH Macchl M HApacTaHUEM CyXOTr'0 BEIECTBa 3e-
JICHOW Macchl KieBepa JiyroBoro. [Ipu Takux ycinoBusx
k03 dunreHT Koppensauuu Obu1 Ha ypoBHe T = 0,91.
[Tonmy4eHsle 3aKOHOMEPHOCTH BBIXOJa CyXOro Belle-
CTBa arpo)UTOIIEHO30B KJIEBEpa JyrOBOTO OT IOKa3a-
Tenel pasMepa KOPHEBOW CUCTEMBI B ciioe mouBkl 0-20
CM MOXHO MOAATh TAKUMH YpPABHEHUSIMU JIMHEHHON
perpeccuu:

B =1,7253 x X - 0,9635, R2 = 0,82 - ans copra
Cmnapra;

B=1,8789 x X - 1,2861, R2 = 0,82 - mna copra
AHUTpa;

rae, B - cyxoe BeliecTBo 3e1€HOI Macchl KieBepa
JyTOBOTO, T / Ta;

X - cyxoe BeIeCTBO B KOPHEBOI Macce, pacnoso-
JKEHHOH B CJIO€, I'/Ie HaX0AUTCs caMasi OoJIbIast Macca
KopHe# pacrennit (0-20 cm), T/ ra.

Hcnonp3oBanue Ha BapHaHTaX KIIEBEpa JIyrOBOTO
MOJTHOTO ~ MUHEPANbHOTO  yOOOpeHHs B  HOpME
N60P60K90 ¢ mpeamoceBHoOit 00pabOTKOI ceMsH HHO-
KyJISTHTOM CIIOCOOCTBOBAJIO HAKOIUICHHIO MEHBIINX
MoKa3zaTesiell KOpHEBOM MaccChl, 0 CPABHEHUIO C Bapu-
AHTaMHU, I1e ObUIH BHECEHBI TOIBKO (hOCHOPHO-KATIHIA-
Hble ynoOpeHus. BplpamuBanue KieBepa JyroBOTO
copta CniapTta MOAMOKPOBHO CIIOCOOCTBOBAIO (POPMH-
poBanuio 3,92 T/ ra cyXxoil MacChl KOPHEBBIX OCTATKOB,
C BBIHOCOM MHHEpalbHbIX 31eMeHToB NO2 - 81,0 kr,

P205 - 23,7 kr, K20 - 50,0 xr. Ha 3Tom ke doHe Mu-
HEPaJbHOTO IMMUTAHUSA, BBIPANIMBAHUC KIIEBEpa IJIyro-
BOTO cOpTa AHHWTpa MO3BOIWIO CHOPMUPOBATH AKKY-
MYJISIIIIO KOPHEBBIX OCTATKOB Maccoit 3,94 T/ ra, ¢ co-
nepxkanueM B Hux NO2 - 81,4 kr, P20S - 23,8 xr, K20
- 50,2 k.

AKKyMyTSIUS. KOPHEBOM MacChl B TPETHEM TOIy
KHU3HU COXPaHWIIAa aHAJIOTHYHYIO TE€HICHINIO. 3HAYH-
TEJIbHO MaCCHBHYIO KOPHEBYIO CUCTEMY KJIeBepa JIyro-
BOT'0 OBLIO OTMEYCHO HAa BapUaHTAaX C BHECCHHEM MH-
HEepaJbHBIX yA0OpEeHUH, a MEHBIITYI0O OTMEUEHO Ha Ba-
puaHTax 0e3 ymoOpeHUil W ¢ MPUMEHEHUEM TOJIBKO
WHOKYJISIIIAU ceMsiH (Tab. 2).

Huszkoil mpou3BOAUTENHHOCTBIO 110 HAKOTICHUIO
KOPHEBBIX OCTaTKOB M IHUTATEIBHBIX JIIEMCHTOB B
MMOYBE XapaKTEPHU3YIOTCS BapHAHTHI Oe3 HCIOIh30Ba-
HUS MUHEPAIBHBIX YIOOpeHWid u 0e3 MpOBEACHUS
MIpeaIoceBHON 00paboTKH ceMsiH. BripantiBanue Kie-
Bepa JryroBoro copta Cnapra HOIIIOKPOBHBIX CIIOCO-
6oM obecrieumio HakorwieHue 3,84 T / ra KOPHEBBIX
OCTaTKOB C comeprkanueM 78,4 xr a3ora, 22,6 - xanus
n 46,8 xr docopa. BeipanuBanue kieBepa JyroBoro
copTa AHUTpA MPHY aHAJIOTHYHBIX YCIOBUSAX MTO3BOJIUIIO
c(hopMHUpPOBaTh KOPHEBYIO CHCTEMY Maccoit 3,92 T/ ra
B CyXOM BeliecTBe ¢ conepkanueM 80,0 kr azora, 23,1
Kr (ocdopa n 47,8 kr kanus.

Ha BapmaHTaX TONBKO C UCTIONB30BAHUEM TaKOTO
TEXHOJIOTHYECKOTO TMpHEeMa, KaK HWHOKYJISIHS CEMSH,
o0ecreunio HakoIJIeHHe B mouBe oT 4,16 10 4,37 T/ 1a
CYyXUX KOPHEBBIX OCTaTKOB IPH OE3MOKPOBHEIX BBIPa-
IMBaHUU U OT 4,24 110 4,45 T/ T2 - TIpN TOIMTOKPOBHBIX
cnoco0e BhIpallMBaHUH TPAaBOCTOEB COPTOB KieBepa
myroBoro. [Ipu 3ToM BBIXOJ MUHEPAIBHBIX 3JIEMEHTOB
cocrassit 85,8-90,1 kr asora, 24,8-26,0 kr dochopa u
51,4-54,0 kr xanust ipu 0€3MOKPOBHBIX BBIPAIIMBAHUT
KJIEBepa JIyTOBOrO. A IpH MOIIOKPOBHBIX CIIOCO0ax
BbIpalliluBaHU BbIXOJ 3THUX 3JICMCHTOB 6])1.]1 Ha YPOBHE!
asora - 87,4-91,8 xr, pocdopa - 25,2-26,5 kr u Kanus -
52,3-54,9 kr.
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Tabauma 2

Copaep:xanne a3ora, pocdopa 1 KaJus B KOPHEBOH cucTeMe KJIeBepa JIyTOBOro TpeTbero rojia ;KM3Hu
(cpennee 3a 2017-2018 rr.)

Macca kOpHEH B CJIO€ I104BbI BbIxoJ MUHEpaANIbHBIX
Copr Y no6penus Crioc0d 0-20 cm, T/ ra cyxoro 9JIEMEHTOB, KT / ra
BbIpAI[MBAHUSI
BeIlECTBA NO,

be3 ynobpenmit 0E31OKPOBHBII 3,72 75,9 21,9 454

(KOHTpOJIB) TIOJITIOKPOBHBIN 3,84 78,4 22,6 46,8

Wuokynsuus 0e3OKPOBHBIH 4,16 85,8 24,8 51,4

Crapra (pon) ITOITOKPOBHBIH 4,24 87,4 25,2 52,3

Do + PeoKso 0C3OKPOBHBIH 4,86 101,3 29,3 61,5

ITOITOKPOBHBIH 5,31 110,6 32,0 67,2

0C3OKPOBHBIH 4,64 96,7 28,1 59,5

Pou + NeoPeoKeo = 0 oxposrui 4,85 101,0 | 294 | 622

be3 ynobopenuit 0C3OKPOBHBIH 3,73 76,1 21,9 455

(KOHTPOJIB) ITOITOKPOBHBIH 3,92 80,0 23,1 47,8

Wuokynsuus 0C3OKPOBHBIH 4,37 90,1 26,0 54,0

Amrpa (pon) ITOITOKPOBHBIH 4,45 91,8 26,5 54,9

Do + PeoKso 0C3OKPOBHBIH 5,16 107,5 31,1 65,3

ITOITOKPOBHBIH 521 108,5 31,4 65,9

0E3II0KPOBHBII 4,75 99,0 28,8 60,9

Pon + NeoPsoKeo noz[HOKII)JOBHLIﬁ 4,92 102,5 29,8 63,1

HIPgs 1/ra (cepemuee 3a 2017-2018 rr.): A-0,08; B-0,11; C-0,11; D-0,08 AB-0,08; AC-0,15; AD-0,11; BC-0,11,

BD-0,15; CD-0,15; ABC-0,11; ABD-0,22; ACD-0,15; BCD-0,22; ABCD-0,31.

dochopHo-kanuitHoe ynoopenue (P60K90) ¢
TIPOBEACHUEM TPEIIIOCEBHONH 00pabOTKH CeMsSH HHO-
KYJISIHTOM, oOecrieunBaio gopmupoBanue 4,86-5,21 1
/ Ta CyXOT0 BeIIecTBa KOPHEBOH MacCHI B CIIOC TTOYBHI
0-20 cM, ¢ MOCIEAYIOMIUM COJICPIKAHUEM MHUHEPab-
HBIX A5eMeHToB: a3ora - 101,3- 108,5 kr, ¢ocdopa -
29,3-31,4 kr, kamus - 61,5-65,9 kr.

CopToBbie 0COOCHHOCTH KYJIbTYPHI, KaK U CIIOCO0
BbIpalllUBaHWs, OKa3bIBAIOT BJIMAHNUEC HA BbIpAIllUBAHUEC
KJIEBEpa JIyTrOBOTO.

B 3aBucuMoctH 0T crmoco0a BEIpAIIUBaHUS U
copra KJeBepa JyroBOTO, BHECEHHE MHHEPaJbHBIX
ynoopernii B HOpMe NO60P60K90 cmocobcTBOBAIIO
HAKOIUICHUIO KOPHEBBIX OCTAaTKOB B mpexaenax 4,64-
4,92 T / ra B CyXOM BEIIECTBE, KOTOPBIC JIOTOJIHH-
TENBHO OCTaB/SLIM B mouse 96,7-102,5 xr a3ora, 28,1-
29,8 xr docdopa u 59,5-63,1 kr xamus.

Ilo pesynbrataM NpPOBEACHHBIX HCCIEIOBAHUIA,
ClIeyeT OTMETHTD YTO OJIaronpUATHBIC YCIOBHS BBIPa-
[IMBAaHUS KJIEBEpa JyrOBOTO CIIOCOOHBI 0OECICUUTH
(hopMUpOBaHHE 3HAYUTEIHHOIO KOJINYESCTBA KOPHEBBIX
OCTaTKOB, KOTOPHIE CYIIECTBEHHO O0OTaIialoT MOYBY
MUTATEeIbHBIMU JJIEMEHTaMU. Tak, MpU JBYXJIETHEM
BBIPALlIMBaHUK KJIEBEpa JIyrOBOTO HAKaIrIMBAETCs
4,06-4,08 T / ra cyxoil Maccel KOpHEH, ComepsKalnux
83,7-84,3 kr a3ora, 24,4-24,5 xr pocdopa u 51,1-51, 4
KI' Kanusi. A TpeXJIETHee HCIIONb30BaHUE TPABOCTOEB
KJIeBepa JIyTOBOTO CIOCOOCTBYET HAKOIUICHWIO 5,21-
5,31 T / Ta cyxoii Maccel KOpHEH, C colepKaHHEM
108,5-110,6 xr a3ora, 31,4-32,0 xr dochopa u 65,9-67,
2 xr xanus. [ToaTomy, KpomMe BEICOKOH KOPMOBOH IPO-
M3BOJUTENBHOCTH U cOopa Oenka, EHHOCTh KJeBepa
JIYTOBOT'O OIIPEIEIISIETCSI TAK)KE BO3MOYKHOCTBIO HaKarl-
JIMBAaTb KOPHEBBLIC OCTAaTKW B MOYBC U HapsAAy C 3TUM
YKa3bIBA€T HAa KOJIMYCCTBO HAKOIJICHHBIX MHWHEpPaJib-
HBIX DJIEMEHTOB.

TaxuMm 00pa3om, KieBep JIyroBOU SIBISIETCS YHU-
BEPCAJILHOI BHICOKOIIPOTEHHOBOH KYIbTYPOH, KOTOpast
crocobHa oforamiate MOYBY INHTATEIBFHBIMH Belle-
CTBaMH, MTOBBIIIATH YPOXKAHHOCTH KyJIBTYp B CEBO00O-
poTax u obecneunBaTh MOMYUYCHHE BBICOKOOETKOBBIX
KOPMOB C COXPaHEHUEM BBICOKOW KOPMOBOM IPOU3BO-
JTUTEITBHOCTH JIMIIb MPU YCIOBHHM YETKOTO COOJIFOfe-
HUA BCEX TCXHOJIOT'MYECKUX MPHUEMOB BbIpalllUBaHUA.
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THE EFFECT OF BIOLOGICAL PRESERVATIVE ON THE PRODUCTION AND DIGESTIBILITY
OF THE NUTRIENTS IN THE DIET OF RUMINANT BY PRESERVATION OF WET SORGHUM
GRAIN

Ovsienko S.M.
Associate Professor
Vinnitsia natsionalny Agrarian University, UKraine

BILIMB BIOJIOI'TYHOI'O KOHCEPBAHTY HA IIPOAYKTUBHICTD I IEPETPABHICTD
MMOKNBHUX PEYOBHUH PAINIOHY KYUHNUMMU ITPU KOHCEPBYBAHHI BOJIOT'OI'O 3EPHA
COPTO

Oscienxo C.M.
ooyenm,

Binnuywkuii Hayionanvnuti acpapruti yuieepcumem, Yxkpaina

Abstract

The article describes the method of biological preservation of wet sorghum grain, which provides long-term
“aerobic stability” of the feed due to the use of canning ingredient of the hay flour from Galega oritalis.

The results of the use of canned sorghum grain in the feeding of high-productive cows, its influence on the
physicochemical parameters and fatty acid composition of milk, the influence of biological preservative on the
basis of hay flour from Galega oritalis to digestibility of sheep's basic nutrients are given.

AHoTauis

B cratTi onmcano cnoci6 6iooTiYHOr0 KOHCEPBYBaHHS BOJIOTOTO 3€pHA COPro, KU 3abe3redye TpuBaly
«aepoOHy CTIHKICTBY» KOPMY 3a PaxyHOK BUKOPUCTaHHS KOHCEPBYIOYOTO IHTPEIEHTY CIHHOTO OOpOIIHA 3 rajlerH

CXIJIHOI.

HagBeneno pe3ynbraT BUKOPUCTaHHS KOHCEPBOBAHOTO 3€pPHA COPTO B I'OAIBIII BUCOKOIPOAYKTHBHUX KOPIB,
fioro BIUMB Ha (DI3MKO-XIMIYHI IMOKA3HUKHU Ta XUPHOKHUCIOTHHHA CKIIaJ MOJIOKA, BUBYCHO BIUIUB O10JIOTIYHOTO
KOHCEPBAHTY Ha OCHOBI CIHHOTO OOpOIITHA 3 TaJIerH CXiHOI Ha MePEeTPaBHICTh BIBISIMH OCHOBHHX ITOKUBHUX pe-

YOBHH pAaIliOHY.

Keywords: biological preservative, wet sorghum grain, aerobic stability, productive effect, cows, milk,

sheep, digestibility

KuarouoBi ciioBa: GionoriuHuii KOHCEPBAHT, BOJIOTE 36PHO COPro, aepoOHa CTIHKICTh, TPOAYKTHBHA JIisl, KO-

POBH, MOJIOKO, BiBIIi, TIEPETPABHICTb.

OnHUM 3 HarpsMKiB PO3BUTKY KOPMOBHUPOOHHMII-
TBA € BIPOBA/DKEHHS HOBUX KOPMOBHUX KYJIBTYD, SIK I1Ie
HE yBIHIIIM B CTPYKTYpPY IOCIBHUX IIJIOIL, aJIe Iepcre-
KTHUBHO ITPO ceOe 3asiBIISIOTh.

OpHi€l0 3 TaKUX KYIBTYP € COPro, sIKe 3a 00Cs-
raMH BHPOIITYBAaHHS 3aiiMae I’ sSIT€ MiCIle y CBITI MiCIs
MIIICHUIII, PUCY, KYKYpYyI3H 1 sUMeHI0. BoHO BHKOpHC-
TOBYETBCS /ISl 3MIIIHEHHSI Ta PO3LIMPEHHS KOPMOBOT
0a3H i € MPOJOBOJILYOIO TA TEXHIYHOIO KYJIBTYPOIO.

Copro 3matHe (OpMyBaTH BHCOKY 1 CTaOiIbHY
YpOKalHICTh Tpu JIF0OUX morogHux ymosax. Lliff ky-
JBTYpl IpUTaMaHHa BUCOKA OCYXOCTIHKICTB sIKa Iepe-
BeplIye iHmI 3epHOpypaxHi KyIbTypH. OcoOIuBicTIO
HOoro € Te, III0 BOHO 3/1aTHE NMPOJOBKYBAaTH HAaKOIH-
YEeHHS CyXOi PEYOBMHHU 1 HOPMaJIbHO BETE€TYBATH IPU
BHCOKHX TeMIIepaTypax MOBIiTPs i 0OMEeXeHil KiTbKO-
CTi BOJIOTH B IPYHTI, TOAL SIK iHIII KyJbTypH THHYTb.
Le— mirHa Xap4oBa Ta KOPMOBa KyJIbTypa AJIsl palioHiB,
B SIKMX TIIICHUIIS Ta iHIII OCHOBHI 36pHOBI KYJIbTypHU HE
BHPOIIYIOTh, 800 BOHM JAfOTh HEBEJHMKi BpoXkai depe3
MOCYIUTMBHAN KITiMaT.

Copro — yHiKaJbHa 3J1aKOBa POCJIMHA, 5K 32 CBO-
iMH 010JIOTIYHIMH OCOOIMBOCTSIMU, TaK i 32 TOCTIOAap-
CBKUMH 03HaKaMu. OCHOBHUMH HOTO IIepeBaraMu € BH-
HATKOBA MTOCYXOCTIHKICTh, COJECTIHKICTh, BUCOKA TIPO-
IyKTHBHICTB, CTAOLIBHICTH BPOXKAiB IO POKAX, XOPOIIi
KOPMOBI SIKOCTI 1 YHIBepCaIbHICTh BUKOPUCTAHHS.

Copro oTpuMalio BHUCOKY OIIIHKY HE TiJIbKH SIK
BpOXKaiiHa MOCYXOCTiiiKa KyJIbTypa, aJie 1 SIK KyJIbTypa,
10 Ma€ IPeKpPacHi KOPMOBI SIKOCTi. 3epHO copro € ¢y-
PKHHM 1 OCHOBHE MOTO NMPHU3HAYEHHS — OTPHUMAaHHS
KOpMY ISl CIJIbCHKOTOCIIOIaPCHKUX TBApHH. TOMY Bif
SKICHUX TOKa3HHMKIB IIEPETPAaBHOCTI 1 MOXXHBHOCTI B
MEBHIN Mipi 3aJIe)KHUTh JOUIBHICTE HOTO BHKOPHC-
TaHHSL.

3epHO copro, 0COOIUBO TOJIO3EPHHUX COPTIB, € JI0-
OpyM KOHIICHTPOBaHMM KOPMOM MJISl BCIX BHUIB TBa-
puH. B roxiBii Benmukoi poraroi XyJjo0M BUKOPHCTOBY-
I0Th 36pPHOBE COPro, LYKPOBE Ta COPro-CyIaHKOBHH Ii-
Opun. 3epHOBE COpPro — e KOPMOBa, MPOJAOBOJIbYA Ta
TeXHIYHa KyJIbTypa. BoHO BXOIUTH 0 CKIIaxy KOMOi-
KOPMIiB JJIsl CBHHEH, BEIUKO1 poraToi XyJ00H, NTHII Ta
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koHel. KinpKicTh oIpiOHEHOTO 3epHa COPro B KOMOi-
KOpMIi JUI BEJIMKOi poraroi XynoOu Ta CBHHEH MOXe
cranoButH 10 40%, nrumi — 10 30, koner — 1o 20%.

Kopmu 3 copro Mo)xHa BUKOPHCTOBYBaTH B palli-
OHAaX BEJIMKOI pOraToi Xym00u, CBUHEH, KOHEH, KPOJIiB,
CUIBCHKOTOCIIOIApChKOT MNTHII Ta CTaBKOBOI pHOH.
BoHM 03UTHBHO BIUIMBAIOTH Ha iX PIiCT 1 pO3BHUTOK, 3a-
0e3redyroTh BUCOKHH pPiBeHb NPOJYKTHUBHOCTI 1 BH-
COKY SKICTb IIPOJYKTIB TBAPHHHHUIITBA.

3a MpUPOCTOM >KHBOI MacH 1 SKICTIO M’sica BHKO-
PHUCTaHHS Ha BIATOIIBII 3€pHA COPro PiBHOLIHHO Y-
MeHr0. AJle TIpy 3roJI0BYBaHHI 3epHa copro 3 1 ra mo-
’KHA OTPHMATH B IBa pa3u OiNbIle CBUHWHH, HUK IpU
3roI0BYBaHHI 3epHa stumeHto 3 1 ra [1]. Kpim Toro, 3a
JAHUMH [IHOTO X aBTOpa, HECYYiCTh ITHIIi, TP BUKO-
PHCTaHHI B pallioHi 3epHa COpro B MOPIiBHSHHI 3 TpaIu-
MITHIMH KOpMaMH TiIBHINYEThCs Ha 25-30, a mpoayk-
THUBHICTb CTaBKOBHX pHO - Ha 34%. 3epHO copro mm-
POKO  BUKOPDHCTOBYETHCS Ha  MOHOKOpPM,  JUIS
BUTOTOBJICHHSI OOPOIIIHA, TPaHyII, OPUKETIB, a TAKOX €
XOPOIIOI0 KPYTI'SIHOIO KyJIBTYPOIO AJISI XapyoBOoi Mpo-
MHCIIOBOCTI. TakuM 4WHOM, 3€PHO COPro Ma€ BHCOKY
MOXKUBHICTIO 1 € XOPOIIUM KOHIICHTPOBAaHUM KOPMOM
JUISL TBApHH.

[loxvBHA IIHHICTH 3epHa OOYMOBJIEHAa COPTO-
BUMH BiIMIHHOCTSIMH, KIIIMAaTHYHUMH YMOBaMHU BUPO-
IIyBaHHS, HASIBHICTIO PI3HUX aHTUTIO)KUBHHUX PEUOBHH,
TOJIOBHUM YHMHOM, TaHiHiB. KpiM TaHiHIB, B cOpro
MOX€ MICTUTHCS TypyH (I[IaHOTJIIKO3H), SIKMH TIPH Ti-
JIPOJIi3i MEPEXOIUTh B CHHHUJIbHY KUCIIOTY.

SIKiCTh KOPMY 3aJICKUTh BiJl KUTBKOCTI 1 CIiBBiJI-
HOIIEHHS Pi3HUX XIMIYHHX €JIEMEHTIB, 110 BXOJATD 10
ckimany cyxoi peyoBuHH [2]. [lo HUX BiHOCSTBCS a30-
THI PEYOBHHH, 5IKi 00’€THYIOTHCS MiJ 3arajbHOI0 Ha-
3BOIO cHpHH MPOTeiH (O1TKH, aminu), 6€3a30THUCTI eKC-
TPaKTHBHI PEUOBHHU (KUPH, KIIITKOBHHA, KPOXMAalb,
I[KOp 1 1H.), MiHepalbHi peduoBHHH (KaJbIliii, pocdop,
KaJii, o, kobassT 1 iH. ), Bitaminu (A, B, C, /I, E ta
iH.).

B cywacHMX yMOBaxX TIIOKa3HHKH XIMI4HOTO
CKJIaJly KOPMIB € OCHOBOIO OIIIHKH iX TI0)KHBHOCTI, TaK
SK Jal0Th M BCEOIYHY XapaKTEPUCTHKY.

Copro 3epHOBE — BaXIIMBE JHKEPETIO KOHIIEHTPO-
BaHWX KOPMIB JUIsI TBAPUHHMIITBA B NOCYIIIMBUX ITiB-
JICHHO-CX1THUX perioHax YKpaiHu. 3a BMICTOM OCHOB-
HHUX TOKHUBHHAX PEYOBHH 1 BHXOIOM KOPMOBHX OJH-
HHUIb BOHO MaiKe HE MOCTYHaeThcs KyKypyadsi, a 3a
BMICTOM CHPOTO MPOTEiHy nepesuiiye i Ha 2—3 %.

V¥ 3epHi copro mictuthes 10 80 % kpoxmairo; 12—
14 % Oinka; 3,5-4,5 % xupy; 2,4—4,8 % KIITKOBHUHH;
1,2-3,2 % 3omu. Eneprernuna noxwusHicts 100 kr 3e-
pHa copro cranoButh 118-130 k. on. Baxxnusoro Oio-
JIOT1YHOIO 03HAKOIO JUIS €T KYJIBTYPH € HABHICTB MPO-
BiTaMiHy - KapOTHHY, BiTaMiHU rpynu B, pubodnasin,
IyOWJIbHI pedoBHMHM. BMICT KapoTHHY B 3epHi COpro
3HAXOJUTHCS B IPSAMIN 3aJI€KHOCTI BiJl COPTOBHX OCO-
OmmBOCTEH, yMOB 1 TEXHOJIOTIT BUpOITyBaHHS [3].

3aBIAKHA BUCOKOMY BMICTY HE3aMiHHUX aMiHOKH-
CJIOT, OLTOK COPro Ma€ BUCOKY Oi0JIOTIYHY WiHHICTB. Y
KO)KHOMY KiJIoTpami 3epHa B CEpeIHBOMY MICTHUTHCS:
5,1-7,3 r Baminy, 0,9-1,0 r punrodany, 3,2-5,0r Tpeo-
HiHy, 1,4-5,0 r mi3uny, 2,5 -3,3 r MeTioHinHY, 4,5-13,3 T
apriminy, 3,5-5,44 ¢eninananiny, 1,9-5,5 r rictununy,

4,2-5.3 r i3omneitunHy. 3a G10JIOTIYHIOI0 OLIHKO 36pHO
COpro piBHOLIHHO 3€pHY KyKypym3u [4].

3epHO COpro BiJIPI3HSAETHCS TaKOX OLIbII BUCO-
KHM, y TTOPIBHSAHHI 3 KYKYPYA30I0 1 S4MEHEM, BMICTOM
MakKpo- i MIiKpOEJIeMEHTIB. Y HbOMY MICTUThCS B 1,5
pas3u Ouiblie Kanblito, B 4 1 1,3 pa3u BiIOBITHO KaTi0
1 MarHiro, HOK B 3epHI KYKypy/J3u. 3epHO SUMEHIO 3a
MaKpOeJIeMEHTHHM CKJIQJIOM MaiXKe iIEHTHYHE 3epHY
copro. 3a BMICTOM OCHOBHHX MIKpOEIEMEHTIB COPro
HE IOCTYIAEThCS STYMEHIO 1 TIepeBeplIye KyKypyn3y.
BimpIr BHCOKMIA BMICT B 3€pHI COPTo MESKUX aMiHOKH-
CJIOT, MaKpO- 1 MiKpOEJIEMEHTIB IO BiTHOMIEHHIO J0 3€-
pHa TIMEHIO 1 KyKYPYI3H CBITYHUTH PO 3JaTHICTH B3a-
€MOJIOTIOBHIOBATH TPH BKIIIOUEHHI 1X JI0 CKJIaay AepTi
1 KOMOIKOPMIB JIJIs BCIX BUIB CIJTbCHKOTOCIIOAAPCHKUX
TBapHH i nrui [5].

B 3abapBieHOMY 3€pHI COPro 3epHOBOTO B HACIH-
HeBUX 00070HKAX MictuThes Bix 0,02 mo 0,52% mayou-
JIbHOT PEYOBMHHM TaHIHY, SIKUH Hala€ 3€pHY TEPIIKHUM,
TPOXH TipKyBaTHH cMaK [6].

Bwmict 00010HKH B 3epHi CTAHOBHUTH BChOTO 6-8%,
TOMY TaHIH He 3HIKY€ KOPMOBY IIHHICTH 3epHa. Jy-
OMIIBEHI pEYOBUHM B HEBENIUKIN KITHKOCTI MAIOTh BEJIH-
Ye3HH BIUTUB HA OpPTaHi3M TBapHH, BOHU 3MIiIHIOIOTH
CTiHKH KPOBOHOCHUX CYy[IMH, BIUIMBAIOTH Ha X MPOHU-
KHICTb 1 € aHajoramu Bitaminy C, TOMY IO ITiICHITIO-
IOTh BIJKJIQJICHHS 1 3aCBOEHHS acCKOPOIHOBOI KHUCIOTH
opraHizMoM. JlyOniIbHI pe4OBHHU BUKIMKAIOTh TAaKOXK
KOaryJsiito OUIKIB KOPMY 1 IIMM CIIPHSIOTH OUTBII IT0-
BHOMY II€PETPABIICHHIO 1 3aCBOEHHIO OPTaHi3MOM OiJI-
KOBOI YaCTHHH parioHy [6].

TaHIHM yTBOPIOIOTH 3’€JHAHHA 3 OiIKaMu, SIKi He
PO3IaIaloThesl B TPAaBHOMY TPAKTi TBApHH 1 ITaxiB, Ta-
KAM YHHOM 3HIDKYIOTH ITepeTpaBHICTh Oinka. Bucokwmii
BMICT TaHIHy HETaTUBHO BIUIMBA€ Ha TBAPHH, BiIOyBa-
€ThCSI TATbMYBaHHS aKTUBHOCTI TPaBHHUX (DEPMEHTIB,
30UIBIIY€EThCS KINBKICTh aHOMaJIii 1 3aXBOproBaHb. Ta-
HIHM 3MEHIIYIOTh 3aCBOIOBAHICTh MOTJIHHEHHUX MTOYKHB-
HUX peyoBHH Bia 3 10 15%. OxHak, 3epHO COPro 3 HH-
3bKHM BMICTOM TaHiHY MOXXE€ ITOBHICTIO 3aMIHUTH Ky-
Kypya3y B TOZIBII JOMamHbOI NTUII, a WpH
HECIIPUSATIMBUX YMOBaX POPOCTAHHS TaHIHM obepira-
FOTh HACIHHS BiJl IUIICHSBIHHS, a CXOXICTh 1X BHIIE B
TIOPIBHSHHI 3 HU3bKOTAaHIHOBUMH COPTaMH i IIi COPTH,
IO TOTO K, OUTBIII PAHHBOCTHITI [7].

Biomoriuna ocoOIMBICTE COPro MONATAaE B TOMY,
10 HaBiTh Y HA/[3BUYAHO PAaHHBOCTHUTIINX COPTIB 1 Ti-
OpuIiB BOJOTICTH 3epHA HA BOJIOTAX MIATOHIB Ha Yac
30upanHs craHOBUTEH 30—35 %, Tomi SIK Ha BOJIOTSIX TO-
soBHUX cTeben — 14-15 %. Tomy 3i0pane i 0OMoToueHE
KOMOaWHOM 3€pHO HaOyBa€ IMiABHUILECHOI BOJOTOCTI 25-
30 % i moTpeOye MOCYIIyBaHHS.

OcTaHHIM YacoM 3ampOBaJKYIOThCS HOBI pe-
cypco- Ta eHepro30epiraryi TEXHOJIOTIi 3aroTiBii KOp-
MiB, 3a SIKHX 3Ha4HO 3HIDKYETHCS] pU3HK, OB’ sI3aHUH 3
HETIOBHMM JI03piBaHHAM a00 BHCOKOIO BOJIOTICTIO 3€p-
HOQypaxHux KyibTyp [8]. KoHCepByBaHHsS 6€3 mocy-
IIyBaHHS, 3HAYHO 3MEHIIIY€ SHEPrOBUTPATH IIPH 3aro-
TiBJIi KOPMY, € aKTyaJbHHM Ha TelepimHiil 9ac i 1o
TOTO X MPH O€3YMOBHOMY BUKOHAHHI BCIX TEXHOJOTi-
YHUX BHMOI T'apaHTYETHCS, HE 3Ba)KAIOYM Ha CKJIAIHI
MOTO/IHI yMOBH, e(eKTHBHE 3a0€3eUeHHs TBAPUHHUII-
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TBa KOPMaMH, BaXKJINBA POJIb SKOTO y PO3B’sI3aHHI IIPO-
OnmeM crajoro po3BUTKY arpocdepu Ta CTBOpPEHHI
CHPUSITINBUX YMOB BeJIeHHS! €(DEKTHBHOIO arpapHOro
BUPOOHHUIITBA CTA€E Jieali OlIbIe 0ueBUIHOKO [9].

['onoBHa MeTa KOHCEPBYBaHHS Oy/b-SIKOT0 KOPMY
noysrae y 3abe3nedeHHi BUCOKOTO HOTO CIIO>KUBAaHHS
TBapuHaMH Ta 30epexeHHs MouBHOI miHHOCTI. [Tpn
CYBOpPOMY JJOTPUMaHi BUMOT T'eépMeTH3allil B KOHCEPBO-
BaHOMY 3epHOQypaxi 3a0e3neuyerscs BUCOke (93-95
%) 30epexxeHHs1 cyxoi pedyoBUHH. Takuii KopMm 100pe
MOINa0Th BCI BUIW TBapWH B CKIIAJI paIlioHy 1 BiH 3a-
Oe3neuye BUCOKY iX MpoayKTUBHICTE [10].

B Vxkpaini po3pobieno psz 6iomoriaanx, 6iomori-
YHO-MIHEpaJbHUX KOHCEPBAHTIB JJIsi KOHCEPBYBaHHS
BOJIOTOTO 3epHOGYpaxy, aje iX cTabilizyda pojib B
Mpolieci BUKOPUCTAaHHs KOPMY IIie He B MOBHii Mipi 3a-
JTIOBOJIBHSIE HOTO CTIMKICTB 10 MOBTOPHOI (hepMeHTAIIii.
Tomy, HammMu po3pobkaMu nependavanocs, oo Bo-
JIOTHA 3epHO(Ypax MICIs WOTO0 po3repMeTH3allii s
BUKOPHCTAHHS B TOJIIBJIi TBAPHH MaB B IIPOIIeCi aepod-
HOTO 30epiraHHs CTa0ibHY CTIHKICTH IO TOBTOPHOI
(hepMeHTalii Ta IUTICHSIBIHHSA BIPOIOBXK 2—3 THXKHIB.
IIpu npoMy, 06 KOHCEPBOBaHUIT 6i0JIOTTYHUM KOHCE-
pBaHTOM 3epHOYpaXk Ha0yBaB MPODITAKTHIHO—IIIKY-
BAJIBHUX BJIACTUBOCTEH, OCKIIBKU BiH BUTOTOBIISETHCS
3 POCJIHMHHOI CHPOBHHH TalleTH CXiAHOI, M0 00yMOB-
JIIOE €KOJIOT1YHICTh HOTO0 BHKOPUCTAHHS Ta BHCOKY
€HeprooaIHICT y BUTOTOBJICHHI. 3a BApTOCTI CUPO-
BuHU 1000-2000 TpH./T TOAATKOBI BUTPATH HA KOHCEP-
ByBaHHs | TOHHM BOJIOTOTO 3epHO(QYPaXKy CTaHOBUTH-
MyTh 27-50 rpH. 3a BpaxyBaHHS, IO PO3pOOJEHUI
KOHCEPBAHT Ma€ MOXHUBHY LIHHICTH, TO 3aTPaTh 3MEH-
martecs y 1,5 — 2 pasu.

30epiraHAs CHIIOCOBAaHMX KOPMIB — HaWOUTBII
CKJIaJlHa Ta BaXKKO BUpIlTyBaHa Mpodiiema, sika HaOya
rio0anbHOTO 3HA4YeHHS. [IpWYwHN 3HIDKEHHS SKOCTI
CHJIOCOBaHHX 1 KOHCEPBOBAHUX KOPMIB MpH 30epiraHHi
i BUOMpanHi moope Bizomi. L{e po3BUTOK B KOpMi aepo-
OHUX MIKpOOpraHi3MiB B pe3y/bTaTi NMPOHUKHEHHS B
HBOTO TMOBITPs. B 3aKOpJOHHIN JiTepaTypi 1¢ SBHUIIE
Ma€ Ha3By «acpoOHE BpakeHHs kopmy». Lli 3MiHu Ha
MepIIOMy eTari BHKIMKATh OakTepii Ta ApLKIKI, a
TOTIM 1 TUTICHABA, 1110 TIPU3BOUTH JI0 OKUCIICHHS aMi-
HOKHCIJIOT Ha (DOHI KIOCTPHIIMHOTO THITy OpOJIHHS.
PicT muricHABM MOXKe MPU3BECTH 10 YTBOPEHHS TOKCH-
HiB B 3HAYHIX KOHIICHTPAIIiSX, a BBEJICHHA B PaIliOH 3€-
pHA, ypaXXEHOTO TOKCUTCHHUMH I'prOaMu, BEJIE 10 CII0-
BIJIBHEHHS POCTY i BUCOKOI CMepTHOCTI TBapuH. [11].

Ha npaxtuiii HeoOXiJJHO BpaXxOBYBaTH Te, 110 BH-
’KMBA€ 3Ha4YHA KUIBKICTh 3apOJIKIB TUIICHSIBU Ta JPiXK-
JUKIB 13 332 YOTO IIC/IS BIAKPUTTS 3epHODYpaKy MOXKe
HACTYIIUTH BTOPUHHE 3irpiBaHHs. [licns BiAKpHUTTS
CXOBHIIIA B KOPM 4epe3 BIAKPUTY IUIOLUIHHY HOCTYIIAE
JIOCTATHsI KUJIKICTh TOBITPS SIKE CIIPHsiE BTOPUHHOMY
HarpiBaHHIO Ta IUTICHSIBIHHIO KopMy. ITiBUIIeHHS cTa-
OITBHOCTI CHMIJIOCOBAHOTO KOpMY 0a3yeThcs Ha JIBOX
MPUHIAIIAX: 3MEHIICHH] KiTBbKOCTI OPIXKIDKIB Mia dac
3aKJIaaHHs Ta OOMEKEHHs pOCTY APIKIDKIB HA BiIKPH-
Till TIOBEPXHi 3aBISKHU [Iii aKTHBHOI OI[TOBOi KHUCIIOTH.
EdexTuBHICTS il OITOBOT KMCIOTH Ha APIMIKI MTIACH-
JFOETHCS A1€I0 MOJIOYHOI KHMCIIOTH, TOMY IO 332 HHU3b-
koro pH ourosa kucnora nepeOyBae y OibII aKTUBHIH

¢dopmi. Ha ibomy 1 6a3yeThCst MPUHIIMIT i1 OL[TOBOT KH-
CJIOTH y CHJIOCOBaHOMY KOpMi. YTBOpEHa OLITOBA KUC-
JIOTa 3MEHIIY€E KUIbKICTh 3apOJKIB JAPDKIDKIB Mix 4ac
3aKJIaJJaHHs Ta MPUTHIYEHHIO POCTY APDLKIKIB B yMO-
Bax JIOCTYILY IOBITPS MICJIsl pO3repMeTH3allii CXOBHIIA.
[TinBuIIeHa KOHIIEHTPALis OLTOBOI KMCIIOTH Y CHIIOCO-
BaHiii Maci crnpusie 30iJbIIEHHIO CTabLIBHOCTI MacH,
mo 30epira€ eHepreTH4Hy LiHHICTh KOPMY Ta ITiJIBH-
Iye Horo crioXuBaHHsA [ 12].

J11st IbOTO 3aCTOCOBYIOTHCSI pO3POOIIEHI ISl KOH-
KpPETHOI METH JOCUTHh KOHKYPEHTO3/aTHI roModepme-
HTaTHBHI MOJIOYHOKUCII OakTepii (Hampukman, P.
pentosaceus), sKi Ay)Ke IIBHUAKO MEPETBOPIOIOTH POC-
JIMHHUH IIyKOp Ha MOJIOYHY KHCJIOTY i CTPIMKO 3HMKY-
10Th piBeHb pH. s miABHUINEHHS KOHIIEHTpAIIil OLITO-
BOT KUCIJIOTU B CHJIOCI TOTPiOHE BHECEHHSI reTepo dep-
MEHTATHBHUX MOJIOYHOKHCIUX OakTepiil (HampuKiasm,
L. buchneri). 3acrocyBaHHs KOMOiHAIlIl MOJIOYHOKHC-
mux GakTepiii ToMO- 1 TeTepo pepMEeHTaTHBHOTO THITIB
B KOHCEPBaHTaX JI03BOJIIE JOCATTH 000X HEOOXiTHHX
pe3yabTaTiB HAWOLTBII ONTHMANEHUM mULIXoM [13].
3arajbHUM HEIOJIIKOM TaKMX KOHCEPBAHTIB € Te, IO
U 1X BHPOOHMIITBA i 30epiraHHs HEOOXiJHI crieria-
JbHE 00JIaIHAHHS Ta YMOBU. B HUX 0OMexxeHHH TepMiH
e(peKTHBHOTO BHKOPHCTAaHHS Ta YMOBH IX 3aCTOCY-
BaHHs1. OCKINbKH, HA JaHWK 4yac, OaKkTepiaibHi Mmperma-
paTH B TIOBHI Mipi Il He 3aI0BOJIBHSIIOTH YMOBH CHIIO-
CyBaHHS 1 MalOTh CE30HHUI XapakTep iX BUPOOHUIITBA
Ta OOMEXEHHH TepMiH 30epiraHHs, MOIIYK HOBHX i
O1ITBII JOCTYMHUX O10JIOTIYHUX MiAXOIIB 0 KOHCEPBY-
BaHHS KOPMIB € aKTyaJIbHHM.

3 niTepaTypHUX JKepel BiIOMO PO BUCOKI (yH-
TIIMIHI BIIaCTHBOCTI TaJeTH CXiAHOT IPX BUTOTOBJICHHI
cunocoBanux kopmis [14]. ExcriepuMeHTaibHO BCTa-
HOBJIEHO, 110 20% BOJHMI EKCTPAKT 3 TaJeru CXigHOol
Mae iHTiOyrounii BIUTMB Ha picT Oakrepiid. Buxopuc-
TaHHS BETETATUBHOI MacH TaJIery CXiTHOT B TEXHOJIOT1-
YHHUX TPOIECcax 3aroTiBJi BOJIOTOTO 3epHOPYpaxy i
HOro MPOAYKTHBHOT JIi Ha OpraHi3M TBapHH B 300TEX-
HIYHI JTiTepaTypi HEIOCTATHHO BHBUCHO.

Merta pobotu mossiranga B po3po0ili criocoly 30i-
JMBIICHHS «aepoOHOi CTIMKOCT» KOHCEPBOBAHOTO
KOpMY 32 paxyHOK BUKOPHCTaHHSI KOHCEPBYIOYOTO iH-
TpemieHTy, aKuii Ou 3a0e31eunB miIBUIIeHHS 30epexe-
HOCTI TMO’KUBHUX PEYOBUH, MOKPAILIUB HOTO SIKICHI MO~
Ka3HHMKHU Ta 3MEHILMB BUTPATH Ha KOHCEPBYBAHHS IIPH
3aroTiBii i 30epiranHi Boyiororo 3epHa copro. Jlaru mo-
PIBHSUIBHY OIIIHKY TMOXKMBHOI IIIHHOCTI KOHCEpPBOBa-
HOTO 1 CyXOr0 3¢pHa COPro B rOJIiBJi BUCOKOIPOTYKTH-
BHUX JAIHHMX KOpPIiB B JITHIM mepion Horo BHKOpHC-
TaHHS Ta BCTAaHOBHMTH MOro BIUIMB Ha (Di3MKO-XiIMIUHI
TIOKAa3HUKHU Ta >KUPHOKHUCIOTHUH CKJIaJ MOJIOKA, BH-
BYHTH BIUIMB OI10JIOTIYHOIO KOHCEPBAaHTYy Ha OCHOBI
CIHHOTO OOpOIIIHA 3 TaJleTH CXiAHOI Ha IepeTpaBHICTh
BIBIIMH OCHOBHHX TOXKMBHHX PEYOBHH KOPMIB paili-
OHY 32 BUKOPHUCTAHHS Y iX TOZ[iBJIi KOHCEPBOBAHOTO BO-
JIOTOTO 3€pHa COpro.

3 €10 METOI0 BUBYAJIOCS, SIK KOHCEPBYIOUHH 3a-
ci0, ciHHe OOpOIIHO rajyiern cxigHoi B KigpkocTi 1,0 —
5,0% Big Macu KopMy. BuBUYEHHS SIKICHUX OKA3HHKIB
CHJIOCOBAHUX KOPMIB TIPOBOIMIIM B MaJio 00’ EMHUX EM-
KOCTSIX, B SIKi 3aKJIaJlajlach CyMiIll 3epHa COpro Ta CiH-
HOT'0 OOpOIITHA 3 TAJIETH CXiTHOI Y Pi3HUX BiICOTKOBUX
CIiBBiIHOLIEHHAX 13 iIbHICTIO 820-850 Kr/M® 3rigHO
CXEMH, TPEICTaBIeHOI B Ta0OmmIi 1.
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Tabmuus 1

CxeMa BCTaHOBJICHHSI KOHCEPBYIOUOI Jii CIHHOT0 0OpOLIHA rajieru cXiiHoi

Bapiant gocmiay

XapaKTepUCTHKH BapiaHTy

KOHTPOJIbHUHN

Bouiore 3epHo copro

1 — mocmigunit

Bomore 3epro copro + 1,0% 1o maci ciHHoro 0opomrHa rajieru cXigHoi

11 — mocmigunit

Bomore 3epHo copro + 2,0% 1o maci ciHHOro 0opomIHa rajieru cXigHoi

11— mocmiguuii

Bomnore 3epro copro + 3,0% mo maci ciHHOT0o OOpOITHA rajieTH cXigHoi

IV — nocainaunii

Bouore 3epHo copro + 5,0% no maci ciHHOro 60poIIHa rajiery cxiaHoi

[HTEHCUBHICTh 3arajbHOrO PO3Maay MOXHBHHX
PEUYOBUH B KOPMIi 32 CHJIIOCYBaHHS | KOHCEPBYBaHHS BH-
3HAYaNacs 3a KUIbKICTIO BUIUICHUX Ta3iB OPOJTIHHS Me-
TOJIOM aHATITHYHOTO 3Ba)KyBaHHS Ja0OPAaTOPHUX €M-
KOCTEH 31 BCTAHOBIICHUMH BOJISTHUMH 3aMKami. 1o pi-
3HUII Macd BCTAHOBJIIOBAIM KOHCEPBYIOUY Jil0
ciHHOTO OOpOIITHA TajleTd CXigHOl. Bi3yaabHUM KOHT-
ponieM TposiBy BTOPUHHOI (pepmeHTarii Oyrna mosBa
TUTICHSIBU Ha TIOBEPXHI KOPMY.

s mpoBeneHP BUPOOHWYO-HAYKOBHX JIOCHI-
JUKeHb II0 BCTAHOBJICHHIO €(QEKTHBHOCTI BUKOPHC-
TaHHsI KOHCEPBOBAHOT'O KOPMY B TOJ1iBJIi BUCOKOIIPO.IY-
KTUBHUX NIHHHUX KOpPIB Ta MEPETPABHOCTI OCHOBHHX
MOXXMBHUX PEYOBHH IPU KOHCEPBYBAaHHI BOJIOTOTO 3€-
pHa copro >KyHWHHUMH TBapHHaMH OyJIO 3aKiaJleHO Ha
30epiranns y 6ir—0er 500 Kr BoJIOrOro 3epHa copro 3
BHECEHHSM ONTHUMAJILHOI KiTbKOCTI 2,7% CiHHOrO 00-
POILHA 3 raJery CXigHof.

®izionoriyHuil AOCHiT, B AKOMY OYJIO TpH Tepi-
omu — migroroBunit (10 xi6), obmikoBui (7 mid) Ta me-
pexigauid (3 goOW), MPOBOAMIN HA Bajaxax IOPOAH
MPEKOC METOJOM TPYII-TIEPiOIiB.

VY miaroToBumii mepios TBApUH NPUBYAIH 10 YMOB
JIOCITIZY Ta 3BUTBHEHHS KMIIKOBO-IIITYHKOBOTO TPAKTY
BiJl 3JIMIIKIB KOPMIB MOMEPETHHOTO PAIIOHY, JI0 palli-

OHYy 00JiKOBOrO mepiony. BusHawdanu crymiHp moi-
JTAaHHS KOPMIB, X ONITUMAJIbHY KUTBKICTh JIJIS IIIOACHHOT
TOMIBII TBapuH, 00 YHUKHYTH HAJMIPHUX 3aJIUIIKIB.
[poBomnu ciocTepekeHHs 3a (i310IOTIYHAM CTAHOM
TBapWH, 30KpeMa 3a piBHOMIPHICTIO BUAIJICHHS KTy Ta
ceui. Ha OCHOBI KOHTPOJEHOTO OOIIKY, 3aJIHIIKIB
KOpMY, KaJIy Ta cedi BCTAHOBJIIOBAJIH ONITHMAJIbHUH PO-
3Mip BimOOpy H000BUX P00 IS XIMITHOTO aHATI3y.

OO6miKOBHIT TTepio OCTiAy BKIIIOYAB MepexiTHIHA
Mepios, Iij 9ac SKOTO TBApWH IUIKOM MEPEeBOIMIN Ha
3aITAHOBAaHHUN PEXHM JOoCHiny. PeTtensHO noTpumyBa-
JIMCSL 3aIUTAHOBAHOTO Ta YTOYHEHOTO PEXUMY, BEJIU BCl
nependaveHi o0k Ta Binoip mpoo it XIMIYHOTO aHa-
Ji3y.

BonHouac 3 mepeTpaBHiCTIO BUBYAIM OOMIH pedo-
BUH. 30upanu BCIO cedy, 10 BUAUIIIACS 38 OCHOBHUI
nepioJ], Ta BU3HAYAIM B Hill BMICT a3oTy. OTpumMaHi
IaHi 00poOIsITH 0i0OMETPUYHO 3a JOMOMOTOK OOYHC-
JFOBANBHOT TEXHIKH. Pi3HHIFO 3 KOHTpOJIEeM BBaKaH
nmocroBipHoro mipu *P<0,05; **P<0,01; ***P<0,001.

3a cxeMor0 IOCTimy B MIATOTOBYWI Iepiof BiBIi
OTPUMYBAJIM OCHOBHUH pawioH, 10 BKIIIOYAB 3€PHO CO-
pro, CiHO pi3HOTpaBHe, Ciib KyXoHHY. CyXe 3epHO co-
Pro 3rofIoByBalli y BUTJISIII IEPTi, @ KOHCEPBOBAHE BO-
JIOT€ 3€PHO COPro MOAPIOHIOBANM Iepes 3r0J0BYBaH-
HsM (Tabu. 2).

Tabnus 2

Cxema Ta pauioH roaisJi BiBIiB y 0aj1aHncoBaHOMY Aociai (n=4)

['pyna TBapuH, nepion

XapakTepucTHKa roJIiBii

I — xonTposbHa, I nepion

OcHosHuii pauion (OP) + nepth cyxoro 3epHa copro (850 r) + ciHo pi3HOT-
pas’s (500 ) + cimp kyxonHa (10 r)

II — mocminna, II mepiox

OP + Bosiore 3epHO copro KoHcepBoBaHe OioyoriyanM koHcepsanToM (1000 r)
+ ci"o pizHoTpas’s (500 ) + cinbs kyxonHa (10 r)

O6’exToM gociiKeHb OyIM BUCOKOIIPOYKTHUBHI
KOpoBH 3 HajoeM noHax 7000 11 MOJIOKa 3a IoTIepeTHIO
JAKTAIII0 1 CepeIHBOI0 TPUBAIICTIO ITMHHOI JTAKTaIlii
73 nmHi, Qpi3UKO-XiMidHI TOKA3HUKH MOJIOKA, KOHCEPBO-
BaHE 1 CyXe 3epHO COPro, NepeTPaBHICTh MOKUBHUX pe-
YOBUH KOPMIB PalliOHy BiBI[SIMU TIOPOJIH MPEKOC.

Jdocnian Ha BUCOKOIPOIYKTUBHHMX KOPOBax Ha
(BOCHMU roJI0Bax) NPOBOMINCE METOAOM TPyI-TIepio-
JIiB 1m0 33 JHI B KOXKHOMY TMEpiojii Ha BIBIIX 332 TAKUM
K€ METOJIOM Ha YOTHUPBOX rojioBax y rpymi. Koncepso-
BaHMH 1 cyxHii 3epHOQYpax 3ro/I0ByBaBcs y MoApiOHe-
HOMY BUIJIS/I. 3TiIHO palioHy KOPOBH y 3piBHSIBHUI
Mepiol OTPUMYBANIN Pi3HOTPaBHY 3elieHy macy a0 50
KT, IIePTh 13 3epHA 37TaKOBUX KYIBTYp 10 3,5 KT, KOHCe-
pBOBaHU# OypsikoBwHii koM 10 Kr Ta cinb KyxoHHY 80 T,
IO XapaKTepPU3yeThCS HA Jalli K OCHOBHHUM paIfioH
(OP). B nmepmmii 061iKOBHIA TIEPioT 10 OCHOBHOTO Pa-
ioHy Oyno momaTkoBo nomaHo 3,0 Kr JepTi 3 KOHCep-

BOBAHOTO 3€pHA COPro, a y Apyromy mepiofi ii 3ami-
HUJIA Ha aHAJOTIYHY KUTBKICTH, 32 CYXOI0 PEYOBHHOIO,
JIEPTIO 3 CYXOT0 3€pHA COpro B KiibKocTi 2,75 kr. Exc-
MIEPUMEHTAJIBHI JJOCITI/HKSHHSI TPOBOAMIINCH B JITHIN
Mepioj 3a cepenboi Temmeparypu nositps 29°C.

Jlns pizudHuX Ta 0I0XIMIYHUX JOCIIIHKEHb OUH
pa3 B JeKany BimOHMpalid cepeaHbo1000By Mpody Mo-
JIOKa BiJl KOXHOI KOPOBH, 3 SIKOT BUAUISAIM MOJIOYHHNA
JKUpP, a HOro KUPHOKUCIOTHUHM CKIaJ 3 CepeaHbOi
MpoOW BU3HAYAIH METOJOM Ta30piIWHHOI XpOMaTor-
padii Ha xpomarorpadi «Xpom-5».

®Di3uK0—XiMiYHI TOKA3HUKU MOJIOKA BH3HAYAIICH
Ha aHamizaropi Monoka «Exominky». OTpuMaHi ekcie-
PUMEHTANBHI [JaHi ONpPanbOBYBAJIHCh CTATHCTUYHO 3
BHKOPHCTAHHSM Iporpamu Statistica Ta Excel.

KoHcepBoBaHe 3¢pHO COPro KOHTPOJIBHOTO 1 JI0-
CITITHUX BapiaHTIiB 30epiraju B repMETHYHUX YMOBax
Ha npots13i 110 guiB. [Ticns ioro po3repmeTH3artii cro-
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CTepirajay 3a HACTAHHSAM IMOBTOPHOT (hepMeHTaIIii 1 3Mi-
HaMHU SKICHUX MOKa3HUKIB KopMy. CIIOCTepeXeHHIMU
BCTaHOBJICHO, 110 BOJIOTE 3€PHO Y KOHTPOJILHOMY Bapi-
aHTi 30eperiio CBOI CTPYKTYpPY, Majo NPUEMHHUN BUH-
HHUH 3anax. 3MEHIIEHHs] Macu 3aKJaJeHoro 3epHody-
paxy craHoBwIO 3,73 %, a pi3HUIL MK HAHMEHIINMHU
BTpaTaMH B YETBEPTOMY JIOCIITHOMY BapiaHTi 10 KOH-
Tporo OyJia HIKIO0I0 Ha 36,9 %, a B IHIIUX BapiaHTaxX
Bin 24,1, 10 29,7%, 1110 € OXHUM i3 BUPa3HHUX ITOKa3HU-
KiB KOHCEpBYIOUO]1 il GiojorigHOro KoHCepBaHTy. Ha

I’ SITHH IeHb aepoOHOTO 30epiranHs y 3epHi KOHTPOJIb-
HOTO BapiaHTy BHABJICHI IEpPIIi O3HAKW IUTICHSIBHU Ta
BCTaHOBJICHO Mi/IBUILIEHHS TEMIEpaTypu B Horo maci,
IO CBIJUUTH NPO MOYATOK BTOPUHHOI (epMeHTalil y
3epHOdypaxi i, K il HACIIJIOK, BUILUA BMICT €THIIO-
BOro criupty Ha 35,6 % y MOpiBHIHHI 3 TPETIM AOCIi-
HUM BapiaHTOM. bioXiMi4HI TOKa3HUKHU SKOCTI KOHCEp-
BOBAHOT'0 3€pHA COPro MpeJCTaBieHi B Tabmmii 3.

Tab6mums 3
BioxiMiuHi NOKa3HUKHU AKOCTI KOHCEPBOBAHOI0 3€PHA COPro
TToka3unk Bapiant gocminy
Kontpons- | I mocmigauit II mocmin- I mocmin- 1V nocain-
HHI HHUI HHI HUI

Bomoricts,% 29,21 29,84 28,66 29,46 29,95
pH 4,77 4,64 4,80 4,50 4,53
Amiaunnii a3ot,% 37,1 35,70 28,7 29,9 30,9
3arajgbHa KHCJIOTHICTE, % 1,11 1,26 1,23 1,37 1,56
MouJtoyna kuciora,% 0,69 0,84 0,87 0,91 1,01
OnrroBa kucitora,% 0,22 0,27 0,29 0,31 0,46
Macnsna kucitora,% 0,017 0,021 — — —

[30BasepianoBa KucinoTa, % 0,105 0,108 0,052 0,66 0,056
Kamponosa kucnota,% 0,018 0,020 0,012 0,020 0,015
EtmnoBuii cimpt,% 0,188 0,166 0,133 0,121 0,126

[Micns posrepMeTH3aliii KOHCEPBOBAHOTO 3€pHA
copro sike 30epirajiocs B yMOBax KOHTPOJIBHOTO Bapia-
HTY B JOCIIJIHUX BapiaHTax ,CIOCTEpiraju 3a Mpo-
sBaMH TOBTOPHOI (epMeHTamii 1 3MiHaMH SKOCTI
KopMy. JlociiDkeHHSIMH BCTaHOBJICHO, 1110 3€pHO 30e-
periio CBOIO CTPYKTYpPY, MAJIO TIPUEMHUH, HE KUCIHH
3anax, noka3Huk pH cranosus 4,6—4,5 ogunuup pH .
Ha m’stuit nen» aepoOHOTro 30epiraHHs HE BCTaHOB-
JIEHO TIpOsBiB BTOpHMHHOI ¢epmentartii. Ha 10 nenp
30epiraHHs IUTiICHABA 3’ IBIJIACH ITPH BHECEHHI KOHCEP-
BaHTY B 1031 1,0%, a 3a BHecenns 2,0; 3,0 1 5,0 % ii
O3HaKu roMiveHi Ha 17-1i ieHp 30epiranHs B aepoOHUX
yMOBax.

BwmicT opraHiyHuX KHCJIOT MOKa3ye, 1110 y KOHCe-
pBOBaHOMY 3epHO]Yypaxi TocniaHux Bapiantax 1,213
BMICT OIITOBOT KUCJIOTH MaB BUIIY KOHIICHTPAIIIIO BiJI-
noBinHO Ha 22,7; 31,8; 40,9 % y yeTBepTOMY BapiaHTI
BiH NEPEBUIYBaB i BMICT OB K y /Ba pa3u. BmicT
i30BajiepiaHOBOT KHCIIOTH SK IPOXYKTY OakTepiaib-
HOTO CHHTE3y, XapaKTepPH3YEThCS MCHIIOI BEIHYH-
HOIO 32 BHECCHHS KOHCEPBAHTY BiXl 2 10 5%, KOHIEHT-
parlist KalpoOHOBOI KHUCIOTH OCOOJIMBUX BiIMiHHOCTEH
MiX BapianTamMH He Maina. KiTbKicTh MOJOYHOI KHC-
JI0TH OyJia BUILOK Y AOCIIAHUX BapiaHTax BiAMOBIIHO
Ha 21,2; 26,0; 31,8 Ta 146,3 %, T0OTO CiHHE OOPOIIIHO
3 TaJlerd CXIJIHOI B SIKOCTi 010JIOTIYHOTO KOHCEPBAHTY
3a0e3Meuye HAMpaBJICHUI CUHTE3 MOJIOYHOT 1 OIITOBOT
KHCIIOTH, 110 1 OOYMOBIIIOE BUILy aepoOHY CTIiHKiCTh
KOHCEpBOBAHOTO 3epHa copro. CTilKiCTh KOHCEPBOBa-

HOT0 3epHa COPro J0 MOBTOPHOI (hepMeHTAI] Y HOCITi-
JHUX BapiaHTaxX 3 BHECCHHsM 2, 3 1 5 % 06ioJI0riuHOr0
KOHCEPBaHTY ILIJIKOM 33/I0BOJIbHSIE BUPOOHHYHI TPO-
1iec Horo BUKOPUCTAHHS B TOMIBII CIIbCHKOTOCTIOAAP-
cpkux TBapuHi. CepesHbOI0 ONTHMAIBHOIO BEIHYH-
HOIO 010JIOTIYHOTO KOHCEPBAaHTY CiHHOTO OopoIIHa i3
raJierw CXiJHOI 3a KOHCEPBYBAaHHS BOJIOTOTO 3€pHa CO-
pro IomibHO BBaXkaTH 2,5-3,0% Big Macu.

PesynbrataMu  JOCHIDKEHb BCTaHOBJEHO, IO
NPOTATOM TIPOBEICHHS BUPOOHHYO-EKCIIEPUMEHTAIIb-
HHUX JOCII/UKEHb Ha BHCOKOIPOIYKTUBHUX KOPOBAX,
pO3repMeTH30BaHUH KOHCEPBOBAaHUI 3epHOpYpax Ha
MpOTS3i COpOKa JIHIB BUKOPHUCTAHHs B TOJIBII KOpPIB
30epiraB CTPYKTYPY, 32 BIICYTHOCTI OPraHOJICITHYHUX
O3HAaK IUTICHSBH, BMICT OpPraHiYHUX KHUCJIOT CTaHOBUB
1,4%, 3 AKUX HA MOJIOUHY KHCJIOTY MPHUMAano Oisis
65%, onroBy 10 32% 3a piBas pH 4,5 onuHuIk Ta BiI-
CYTHOCTI MacistHOI KucioTH. IlpoBenenuii XiMidHHI
aHaJIi3 KOHCEPBOBAHOT'O 1 CyXOT0 3€pHa COPro MOKa3aB,
o B aOCOJIIOTHO CyXiil pedoBHHI MicTmioch Oinbiie
CHPOTO TIPOTEiHy, CHPOT KIIITKOBUHH Ta CHPOi 30JTH Bij-
moBizxHO Ha 5,6; 51,9; 33,9%, a cuporo xupy Ta 6e3a-
30THCTHX €KCTpakTHBHUX pedoBuH Ha 10,4 ta 8,1%
Mmennie. Ha 3a3HaveHi 3MiHM y XIMIYHOMY CKJIali KOH-
CEPBOBAHOTO 3€pHa COPro BIUIMHYJO BHeceHHS 2,7%
CIHHOTO OOPOIIHA TaJIeTy CXiHOT.

MacoBi 4acTku upy i OiIka B MOJIOII TTOBHHHI
BiJINOBiIaTH 0a3MCHUM HOpMaM, 0 3aTBep/pkeHi Ka-
6ineToM MiHICTpIB Y BCTAHOBJICHOMY TIOPSI/IKY.

[TponykTuBHICTH KOpIB HaBeAeHa B TaOIMLI 4.
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Tabmuusg 4
IIpoayKkTHBHiCTH KOPIB y 3piBHsUIbLHNAI Ta 00J1iK0Bi nepiogn, M+m, n=8
. . Hagiit mosoka % 10 KOHTPOIIO
Ilepion Ta xapakrepuctuka | Bceboro nniB " ..
roiBi ——_" r % KHpy 6a3mucHOI Kup- 6a3ucHoO1 IKHD-
nocTi 3,4% HOCTI
SpiBHALHIH, OCHOBHHI pa- 294 21,65¢1,7 | 4,090,17 | 26,04+1,89 100,0
uioH (OP)
Obuixosuii, OP + koncepso- 327 | 24,06£1,01 | 430£0,08 | 30,430,55*% 116,86
BaHE 3¢PHO COPro
Obuikosuit, OP + cyxe 3e- 359 23,83+0,87 | 4,34+0,08 |  30,42:+1,09% 116,82
pHO copro

[pumitka: *P < 0,1

Jani tabnuui 4 1MokasyloTh, MO Y 3piBHUIBHUN
Tepiox cepenHiil Ha it MoJIOKa cTaHOBUB 21,6 KT 3 BMi-
cToM xupy 4,09 %, mo B nepepaxyHKy Ha Oa3HCHY KH-
pHICTh cKianae 26 Kr. 3a T0JaTKOBOTO 3TOJ0BYBaHHS
JI0 OCHOBHOTO PAIliOHy TPHOX KiJIOTpaM KOHCEpBOBa-
HOTO 3€pHAa COPro MPOAYKTHBHICTH KOPiB 301IBIINIIACE
Ha 16,9 % (P<0,1) i cranoBuna 30,4 kr 3a 6a3uCHOT KH-
pHocri 3,4%, npu npomy Gi3uuHUNA Haii MOJIOKa 30i-
npiuBes Ha 11,1%, a xupHIicTh Mojioka Ha 5,1%.

3a 3aMiHU B pallioHi KOPiB KOHCEPBOBAaHOT'O 3€PHA
Ha CyXe 3€pHO COpro, iX MOJIOYHa IPOAYKTHBHICTH HE
3MIHUJIACh 1 3AJTUIIIIIACE HA TOMY K ONIEpeTHbOMY Pi-
BHI, 1110 1a€ HaM OOTPYHTOBAaHY ITi/ICTaBy OTPUMaHi pe-
3yJBTaTH 32 MPOJIYKTHBHOIO JI€F0 B TOXIBIIi BUCOKOII-
POIYKTHBHHAX KOpIiB. PO3IIHIOBATH SK PIBHOIIHHI.
To06T0, po3po0IIeHNiT TEXHOIOTIYHUH PUIIOM KOHCEp-
BYBaHHS BOJIOTOT'O 3€pHA COPro Oi0JIOTIYHUM KOHCEp-
BAaHTOM y BUTJISZI CIHHOTO OOpOIIHA 3 TaJlerw CXiTHOT
IIIKOM BiANOBia€ BUPOOHHMYNM BUMOTaM HOTO BHKO-
pHCTaHHS B JIITHIN nepio, a 3a NPOJyKTHBHOIO €0 B
TOJIIBJI IHHUX KOPIB 3a0e31e4y€e TOTOKHICTh CyXOMY
3epHY COPro sK 3a (Pi3UUHUM HAJJ0EM MOJIOKA, TaK i 3a
(i3uKO-XIMIYHUMHU MOKa3HUKAMU Ta JKUPHOKUCIOTHUM
HOT0 CKJIaJ0M.

Hafi6inmpimuii BIUTHB HAa TEXHOJIOTIYHI BIACTHBOCTI
MOJIOKA YHHSATH CE30HHI 3MiHU HOTO XIMIYHOTO CKJIAJy,
SKi MarOTh MPHUOJIIM3HO OJHAKOBI 3aKOHOMIPHOCTI IS
BCIX MPHUPOIHO-CUPOBUHHUX perioHiB. Ce30HHI 3MiHU

B OCHOBHOMY OOYMOBJICHI IEPiOZ0M JIAKTAIIi1, a TAKOXK
palioHaM¥ TOMIBIIi, YMOBaMH YTPUMaHHS KOPiB.

CBixke HaTypajIbHE KOPOB’ sT9€ MOJIOKO—CHPOBHHA,
OTpUMaHa BiJ 3/I0POBHX TBapUH, XapaKTePH3YETHCS
MeBHUMH (Di3UKO-XIMIYHUMHU (MAacoBi YacTKU KHPY 1
OlIKy, KUCIIOTHICTh, TYCTHHA, €IEKTPOIPOBIIHICTD Ta
iH.), OPTaHOJENITUYHUMH 1 TEXHOJIOTIYHIMH (TepMOC-
TIHKICTb, 37IaTHICTh 3rOPTATUCS IiJ| JI€I0 CHYYKHOT'O
(dbepMeHTy Ta iH.) BIACTHBOCTAMH. ToMy IX BH3Ha-
YEHHsI I03BOJISIE OI[IHUTH HATYPAIBHICTb, IKICTb 1 IPH-
JATHICTH MOJIOKA JTO IepepOOKH Ha Ti UM 1HIII MOJIOYHI
MPOXYKTH. Y MOJIOYHIH TPOMHCIOBOCTI BaXJIMBO BH-
KOPUCTOBYBAaTH MOJIOKO, III0 XapaKTepH3YETHCSI BUCO-
KUMH MacOBHUMH YaCTKaMU HUPY, OIKY, CyXUX pedo-
BHH, TOOTO MOJIOKO 3 IOBHOI[IHHAM XiMiYHHM CKJa-
moM. Byme-siki 3MiHM y BMICTI 1 CTaHI CKIIQIOBHX
KOMIIOHEHTIB MOJIOKAa CYTPOBOKYIOTHCS 3MiHAMH
ftoro (ismko-xiMiyHNX BiacTUBOCTed. ['ycTmHa MO-
JIOKa — 11€ OJIMH 3 OCHOBHHUX KOMILJIEKCHHUX MTOKa3HUKIB
SIK OE3MEKH, TaK 1 IKOCTI MOJIOKA-CHPOBHHU TIPH BHPO-
OHMITBI YCIX MOJIOYHHX TMPOAYKTIB 1 3aJI€KHUTh BiJ
HOro XiMIYHOTO CKJIaIy, HOPOIH XYJO00H, PaIliOHIB IO-
niBmi. OCKIIBKY XIMIYHHME CKJIa] MOJIOKA HEIOCTIAHHM,
TOX 1 TYCTHHA KOJIMBaeThCa B Mexax Bix 1027 mo 1032
kr/m® [8].

Di3uK0-XIMIYHI THOKAa3HUKKA MOJIOKA IiAHOCIIi-
HUX KOpIB HaBEICHO B TaOHIIi 5.

Tabmuus 5

DizuKo-xiMiuHi MOKa3HUKU MOJIOKA, M+m, n=8

TToka3Huk OHHH.HHi - = Ilep iogn no.’ini/:[ - =
BUMIPY | 3piBHsIbHHH | oOmikoBHH-1 | obmikoBuii-11
I'yctuHa Kr/M° 1,032+0,0007 | 1,030+0,007 | 1,030+0,0008
AKTHBHA KHCJIOTHICTH Pu 6,63+0,05 6,64+0,05 6,63+0,05
Temmeparypa 3amep3aHHs °C 0,552+0,002 | 0,555+0,004 | 0,556+0,003
Bwuicr xupy % 4,09+0,17 4,30+0,08 4,34+0,08
BwicT 6Ky % 3,17+0,091 3,15+0,045 3,19+0,043
BMicT cyXxoro 3HEKHPEHOTO MOJIOYHOTO 3aJTUIIKY % 8,97+0,24 8,92+0,16 8,99+0,22

3 mpeacTaBieHUX B TAOMHUIN 5 JTaHUX BHIHO, IO
32 OCHOBHHMMH ITOKa3HUKaMH MOJIOKO XapaKTepu3yBa-
JIOCh BITHOCHOIO CTaOIBHICTIO  (Pi3MKO—XIMIYHOTO
ckiany. He3HauHi KONMMBaHHS 3a TYCTHHOIO CIIOCTEpi-
raroTscst B Mexkax Big 1032 o 1030 xr/m®, 1m0 nosicHro-
€TBCSl JESKUMH BiIMIHHOCTSIMH HOTro XiMIi4HOTO
CKJIaly y 3piBHSIIbHUI 1 00JIIKOBI Iepioan.

OnHi€ero 3 0cOOMMBOCTEH TpaBJICHHS y >KYWHHX
TBapyH € TpaHCPOPMAIis XKUPHUX KHUCIOT PALiOHY B
pyOmi min BIumBoM pyOrieBoi Mikpodmopu. 3okpema,
3HAYHA YaCTHHA HEHACHYCHUX JKUPHUX KHCIIOT KOPMiB

mizyisarae OiorigporeHisarii 10 KUCIOT 0e3 MOABIHHIX
3B’S13KiB, KUCIIOT 3 HEMAPHOI KIIBKICTIO BYTJICLIEBHX
aTOMIB, 130 — 1 OKCH KHCJIOT. [IpH 11bOMY, JKUPHOKHUCIIO-
THUH CKJIa]l 3aMUJIOPIYHOTO XiMyCy 3HAYHUM YHHOM 3a-
JISKUTH BiJl CTPYKTYPH PAIliOHY, IO MOB’SI3aHO 13 3Mi-
HaMH{ aKTUBHOCTI MiKpoOHUX (epmenTiB [15].
Mo04HMIA )KUpP MICTUTh 3HAYHY KUIBKICTH MOJIi-
HEHACHYECHUX YKUPHUX KUCIIOT, IKI HE CHHTE3YIOThCS B
OpraHi3Mi JIOAWHHU. B MOpiBHSAHHI 3 iHIIMMH KAPaMA
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MOJIOYHHUH XKHP Kpallle 3aCBOIOETHCS, YOMY CIIPHSIE Bi-
JTHOCHO HHU3bKa Temreparypa riasneHns (27 —34° C) i
3HaXOJDKEHHsI HOro y GopMi ApiOHHUX )KUPOBUX KYIIBOK.

B ocranni poku nenani Oinblie 3HaYESHHS Haja-
€TBCS IETUYHUM SKOCTSIM MOJIOKA Ta MOJIOYHHX IPO-
IyKTiB. s JimigiB 1e mepenyciM CTOCYEThCS X KH-
PHO KHCJIOTHOTO CKJIAJTy.

BpaxoByioun BuIEe CKa3zaHe, MMOCTAJIO ITHTAHHS
PO BUBYEHHS BILTMBY Ha YXUPHOKUCIOTHUI CKIIAJ Ji-
Mi[iB MOJIOKa KOHCEPBOBAHOTO 1 CYXOro 3epHa COpro
IIPY JJOAATKOBOMY 3I'O/IOBYBaHHI iX 0 OCHOBHOI'O pa-
LIOHY IIHHUX KOPIB.

Ta6nuis 6
7KUpHOKHMCJIOTHHI CKJIaJ MOJIOYHOIO KUPY KOpiB, Yo, Mtm, n=8
Ko upHOI KHCITOTH HasBa skHpHHX KHCIIOT [epiox mocmimxy
3piBHsuibHui | O6nikoBuid — 1 | O6mikoBuit — 11
6:0 Kanponosa 0,57+0,08 0,62+0,031 0,64+0,076
8:0 Kanpuiosa 0,63+0,15 0,62+0,07 0,63+0,08
10:0 Kanpurosa 1,85+0,18 1,9540,25 1,98+0,25
11:0iso [3oyHpenmnoBa 0,19+0,06 0,16+0,07 0,18+0,04
12:0 JlaypuHoBa 3,17+0,61 3,09+0,25 3,14+0,27
14:0 iso [3oMupHCTHHOBA 0,04+0,019 0,05+0,042 0, 060,057
14:0 MupucTHHOBA 10,27+0,95 11,51+0,97 11,45+0,83
15:0 iso I30menTagenmIoBa 1,1940,20 1,2140,43 1,22+0,43
16:0 iso [30nmaneMiTHHOBA 0,150+0,055 0,135+0,087 0,145+0,68
16:0 TTasieMiTHHOBA 28.94+1,14 31,7342,40 31,60+2,56
16:1(n-7) ITaneMmiToONIEIHOBA 2,10+0,23 1,76+0,30 1,80+0,31
17:0 iso I3omaprapuHOBa 0,83+0,17 0,75+0,26 0,76+0,26
17:0 MaprapuHoBa 0,52+0,14 0,46+0,16 0,45+0,11
17:1(n-8) MaprapuHoeiHoBa 0,20+0,084 0,16+0,123 0,17+0,168
18:0 CreapunoBa 10,81+£2,43 11,51+£2.25 11,46+2,.31
18:1(n-9) OeinoBa 30,25+3,73 28,75+2.04 28,95+2.17
18:2 trans KowHrorar JIiHOJIEBOI KMCIIOTH 1,46+0,21 1,08+0,26 1,13+£0,21
18:2 Jlinonena 3,71+£1,71 2,40£0,90 2,43£0,09
18:3(n-6) y-JlinoneHoBa 0,15+0,089 0,11+0,059 0,12+0,056
18:3(n-3) o-JIiHOJNEHOBA 0,97+0,31 0,72+0,16 0,64+0,13
20:0 ApaxiHoBa 1,45+0,18 1,20+0,33 0,94+0,62
20:1(n-9) T'onoiHoBa 0,09+0,034 0,78+0,054 0,100,028
20:4(n-6) ApaxigoHoBa 0,048+0,029 0,043+0,029 +0,11+0,135
Hacuueni mapsi 57,67+1,01 61,94+3,34 61,92+3,35
Hacuueni HenapHi 1,54+0,38 1,50+0,39 1,51+0,39
Hacuueni iso 2,39+0,41 2,31+0,85 2,32+0,84
MoHoHeHacHueHi 32,64+3,52 30,74+2,18 30,81+2,17
TNoninenacuueni 6,33+2,19 4,14+1,42% 4,21+1,42%
CepeIHBOIaHIIIOTOBI TapHi 47,50+2,05 51,24+3,28* 51,2443,16%*
JIoBrojiaHIroroBi mapHi 42,61+£3,47 41,28+1,44 41,32+1,44
Ji/Cn 0,9+0,11 0,81+0,074 0,81+0,065
n-3/n-6 0,19+0,053 0,21+0,07 0,17+0,12

[Mpumitka:* P> 0,1

Hagezeni B Tabuuiii 6 1aHi BKa3yrOTh HA HE3HAYHE
3pOCTaHHS BMICTY CEpEIHBO JIAHIIOTOBUX JKUPHHUX KH-
CJIOT NPH JTOJAaTKOBOMY 3TOJIOBYBaHHI JO OCHOBHOT'O
parioHy KOpiB KOHCEPBOBAHOTO i CYyXOro 3¢pHa COPro
y TOpIBHSHHI J0 3piBHSUIBHOTO mepiony Ha 7,9 %
(P>0,1). Mix mepumM 1 apyrum oOJNIKOBHMH Mepio-
JlaMU 3a3Ha4eHi 3MiHM MalOTh HE CYTTEBE KOJIMBAHHS,
10 CBiJYUTH MPO OLIBII IHTEHCHBHE YTBOPEHHS JIET-
KHX XUPHUX KUCIIOT Y pyOIli KopiB B 00IiKOBI TIepionn
nmociimy. IlodiHeHacWYeHi XHpHI KHCIOTH B pyoOIi
JKYWHUX 3HAYHOIO MIpOIO T1IPOTeHI3YIOTCS Ta i30Me-
PH3YIOThCS, A Ta YACTUHA, SIKA BCMOKTYETHCS B KUILICY-
HUKY B OCHOBHOMY BHKOPHCTOBYETHCA B iX OpraHi3zmi
JUTsE cuHTE3y (POoCcQOTimiiB 1 MPOCTOTTIAHIUHIB, BHACTI-
JIOK 4OT'0 TPUAIWITIIIIICPOJIH TKAHUH 1 MOJIOKA XYHHUX

TBapyH MICTSATh HEBEJIMKY, TOPIBHSIHO 10 MOHOTACTPH-
YHUX TBAPUH, KIJIbKICTh MOJIHEHACHYCHUX KUPHUX KH-
cinor [16]. IlomiTHO, IO 32 3rOIOBYBaHHS KOPOBaM
KOHCEPBOBAHOI'O 1 CYXOTro 3epHa COpPro 3MEHIIYBaBCs
BMICT Yy CKJIaJi MOJIOYHOTO >KHPY IOJIIHEHACHYEHHX
JKUpHUX KucsoT 110 34 % (P>0,1). 3umkenns y Mosoni
KOpiB B 00JIIKOBHH TEpioA JOCIiAY BMICTY JOBTO JIaH-
IIOTOBHX KUCIIOT MOSICHIOETHCSI KOMIIEHCATOPHOIO pea-
KITi€I0 MOJIOYHOI 3aJI03H, B MATPHUMaHHI (i31010Ti9HO
ONITHMAaJIBHOI KOHCHUCTEHIIIT MOJIOYHOTO XKHUDY.
3amopyKoro ramy3eBoro po3BUTKY € eh)eKTHBHICTh
BHpPOOHHUIITBA MOJIOKA. He MuUBISYHMCH HA Te, IO IIiHA
MOJIOKA 1 MOJIOYHUX HPOIYKTIB B YKpaiHi TOCHUTH BH-
COKa 1 MOCTIHHO 3pocTae, peHTa0eNIbHICTh BUPOOHHUII-
TBa MOJIOKa yKpail Hu3bKa. SIkiio Ha movyaTtky 90-x pp.
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peHTabenbHICTh HOro BUPOOHUIITBA Y CLIBCHKOTOCIIO-
JapChKUX mianpueMcTBax gocsirana 32,2%, y 2017 p.
Oyna Ha piBHi 25,6% a 'y 2018 porti ii piBeHb 3MEHIIIH-
BCsl HE JMBJISTYMCH HA MIIBUIICHHS 3aKyIMiBEIbHHUX I[iH
Ha 110 TBAPUHHUIIBKY MpoAyKIio 1016,1% [17].

[Ipn po3pobui TexHomorii 30epiraHHs BOJIOTOTO
3epHa COPro ISl BAKOPUCTAHHS B TOMIBII CIJIbCHKOTO-
CIO/IapChKUX TBApWH 3aTPaTH Ha HOT0 3aroTiBIto, KOH-
CepBYBaHHA Ta 30epiranus y 6ir-Oerax B 4-5 pasiB me-
HII y TIOPIBHSHHI 3 BUCYITYBaHHSAM Ha Cy4acHHX Cy-
NIMIBHAX —arperarax. 3a WOro BHKOPHUCTAHHS B
pamioHax TOAIBII MIMHUX KOpPIB IX MPOAYKTHBHICTH
aHAJIOTIYHA BUCYLIEHOMY 3€pHY COpro, a 3aTpaTH Ha
BUPOOHHIITBO MOJIOKA 3HHXKYIOTBCS 10 4%, 10 BiAIO-
BIZIHO BILTUBAE 1 Ha cOOIBapTICTh OTPUMAHOT IPOIYKIIT
Ta i1 peHTabesbHICTh BUPOOHUITBA.

VY (¢izionoriyHOMy AOCHiI Ha BIiBISIX BCTaHOB-
JICHO, IO KUTBKICTh 3a7aHOT CyXOi pEYOBHHH i3 KOp-
MaMu painiony cranoBmwia 1145 ta 1150 r/rou. 3a o0y

BIJIMOBITHO B MIEPILIOMY Ta IPyroMy Iepiogax JA0CiLy.
[Mporte, BiBLi JOCIIAHOT IPYITH CIIOXKHBAJIH KOPM palli-
OHy 0e3 3aJMLIKIB, TOII K KOHTpOJIbHOT — Ha 87,0 %.
Bucoke noinaHHs KOpMiB palioHy 0e3 3aJMIIKIB BiB-
LSIMH MOXKHA TOSICHUTH IIJBUIICHUMH CMaKOBHMH
BJIACTHBOCTSIMH KOHCEPBOBAHOT'O 3€pHa COPro MOpiB-
HSTHO 31 CyXMM 3€pHOM BHACJIiJIOK BIUIMBY (hepMEHTa-
TUBHHMX 3MiH, IO BiIOyJIHCS B TIpOIECi KOHCEPBY-
BaHHS. BUBYEHHS mepeTpaBHOCTI BIiBISIMH OCHOBHHX
MO)KUBHUX PEYOBHH iX pamioHIB i3 KOHCEPBOBAHUM BO-
JIOTUM 3€PHOM COPTO ITOKA3aJo, M0 Oi0IOTiYHAN KOH-
CEPBAHT CHpHSE, IIOPIBHAHHO 31 CYXHM 3€PHOM COPTO,
30UIBIIICHHIO TIEPETPABHOCTI CYXOi 1 OpraHIiYHOI pedo-
BUHU Ha 1,56 Ta 2,44 % BiANOBIIHO; CUPOTO MPOTETHY
Ha 2,86 %; cupoi kiiTkoBuHM Ha 2,05% Ta Oe3a3oTHC-
TuX eKkcTpakTuBHUX peyoBuH (BEP) Ha 2,64 %, ipu pe-
TeHIii azory 8,10 r, mo cranoButh 50,32 % Bin mpuii-
HaATOrO, Ta 85,88 % Bix meperpaBHOrO, 360 Ha 19,6 Ta
14,3 % GinbIne BiqnoBigHO (Tab1.7).

Tab6muus 7
KoeginieHTn nepeTpaBHOCTi 0CHOBHHX IO;KHBHHX PeYOBHH i peteHuist azoty (M+m, n=4)
TToxa3unk [epiox nocmixy
I — xoHTpONEHUI Il — mocmigumit
Cyxa peuoBrHa, % 65,39+2,06 66,95+0,55*
OpraniuHa pedoBuHa, % 67,14£2,06 69,58+0,72
Cupwii ipoTein, % 56,81+£5,55 59,67+0,92%*
Cupmii xup, % 58,05+2,99 55,50+2,05
Cupa KIIITKOBHHA, Y0 38,20+9,05 40,25+3,35%*
BEP, % 74,57+1,71 77,21+0,76%*
Perenmis a3ory, T: 7,9+0,16 8,10+£1,31**
BiJl mpHitHATOTO, %0 42,04+2,47 50,32+3,21
BiJl IEPETPABHOTO, %o 75,07+7,06 85,88+7,95

Ipmmitka: *P <0,05, **P <0,01

BucHoBku. 1. bionoriyanii KOHCEPBaHT CIHHOTO
OOpoIIHa 3 TaJlern CXigHOI 3a KOHCEPBYBAHHS BOJIO-
TOT0 3epHa COPro 3a0e3reuye HalpaBIeHU I CHHTE3 MO-
JIOYHOI 1 OI[TOBOT KHMCJIOTH, 110 OOYMOBIIIOE BHIIY ac-
POOHY CTIHKICTh KOHCEPBOBAHOTO KOPMY.

2. BHeceHHs CIHHOT0 OOpOIIIHA 3 TaJIETH CXiJHOT B
KieKocTi Bix 2,0 10 5,0 % Bim Macu BOJIOTOTrO 3€pHO-
(bypaxy nae MOMNJIMBICTH 3a0€3MEUUTH BHCOKY aepo-
OHy CTIHKICTh KOHCEPBOBAHOMY 3€pHO(YpPaxy IO IO-
BTOpHOI (hepMeHTaIil.

3. Ha#i0Oinpm onTUMaaTbHEM BapiaHTOM HEOOXif-
HOI KUTBKOCTI 610JI0TIYHOTO KOHCEpPBAHTY CIHHOTO 00-
poriHa 3 rajeru cxignoi € 2,5-3,0 %.

4.3amiHa B pamioHi BHCOKOIPOAYKTHBHHUX KOPiB
CYXOT0 3epHa COpPro Ha KOHCEpBOBaHe 3a0e3medye ix
PIBHOIIIHHY MPOAYKTHBHICTB 1 (Di3MKO—XIMIUHI MOKa3-
HHKH MOJIOKa Ta 3MEHIIIye BUTPATH Ha HOr0 BUPOOHH-
1TBO 10 4%.

5. 3HM)KEHHS y MOJIOYHOMY >KHPi KOPiB BMICTY 10~
BrOJIAHIIOTOBUX KHCJIOT € HACIIIKOM KOMIIEHCATOPHOT
peakuii MOJIOYHOT 3aJ1031 Y MiATPUMaHHI (i31010Ti4HO
ONITUMAJIEHOTO CKJIaJly MOJIOYHOTO KHPY.

6. biomoriuHMi KOHCEPBaHT i3 CIHHOTO OOpOITHA
rajerd CXiZiHOi CIIpUsI€ CTBOPSHHIO B KOHCEPBOBAaHOMY
BOJIOTOMY 3€pHO(Ypaxi i3 COPro BHCOKHX CMaKOBHX
SIKOCTEH, 1110 00YMOBITIOE Ge3 3aJTMIIKOBE MMOiJaHHS KO-
PMIB paiioHy BIBISIMH Ta MiJBHIIYE MEPETPABHICTH B

parioHax OBeIlb OCHOBHUX MOXXHBHHUX PEYOBHH 1 3Ha-
YIMO 301IBITy€ PETEeHIIil0 a30Ta B Tl TBAPHH ITOPiB-
HSHO 13 CYXHM 3€PHOM COPIoO.

7. Po3pobieHuii TEXHOIOTTYHMIA IPUHOM KOHCEP-
BYBaHHSI BOJIOTOTO 3€pHA COPro 0i0JIOTiYHUM KOHCEp-
BaHTOM Y BUIJISIJI CIHHOI'O OOpPOIIHA 3 Taleru CXiJHol
I[IJIKOM BiJIIOBiJJa€ BUPOOHHMYUM BUMOTaM HOTO BHKO-
pHCTaHHS B JITHIH nepiof, a 3a NPOJYKTUBHOIO JIIEI0 B
TOJIBII MIHHIX KOPiB 3a0€31eUy€e TOTOKHICTh CYXOMY
3epHY COPro K 3a (Pi3MYHIM HAJ0EM MOJIOKa, TaK i 3a
(i3UKO-XIMIYHUMH TTOKa3HUKAMH Ta JKUPHOKUCIOTHUM
HOr0 CKJIaJIOM.
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BILJIMB ATPOTEXHOJIOT'TI BUPOIIIYBAHHSI O3UMOT'O PIITAKY HA BMICT BAJKKHX
METAJIIB TA MIKPOEJIEMEHTIB Y BETETATUBHINA MACI

Abstract

IIkaryaa F0.M.

K. C.-2. H., Ooyenm Kapeopu 3emiepobcmsa,
IPYHMO3HABCMBA MA A2POXIMIl,

Binnuyvkuii nayionanvnuli acpapuuti yHieepcumem

In agriculture, particularly dangerous contamination of arable land is caused by the unbalanced introduction

of organically mineral fertilizers when growing crops. For better growth and development of winter rape plants,
reducing the accumulation of heavy metals and trace elements in the soil and vegetative mass of rape is recom-
mended during the budding period to apply foliar spraying with organic and mineral fertilizers Biolan at a rate
of 15 ml / ha and Quantum Gold at a rate of 2.0 | / ha. The highest winter rapeseed seed yield was observed in the
areas where Quantum Gold was used at the rate of 2 | / ha — seed yield was 4.42 t / ha, which is more than 1.13 t
/ ha compared to control.

Anomauisn

V cinvcoromy eocnooapcmai ocobnuso nebesneune 3a0pyoHeHHA OPHUX 3eMeNb CHPUYUHAE He30a1aHCo8ane
BHECeHHs OP2AHO-MIHEPALHUX O0OPUS NPU SUPOUYEAHHI CLIbCOKO20CHO0APCLKUX KyAbmyp. i kpaujoeo pocmy
i pO36UMKY POCIUH O3UMO20 PINAKY, 3MEHWEHH HAKONUYEHHS 6AJICKUX MEmaié ma MikpoeiemMenmie 6 2pynmi ma
6ecemamueHill MAcl pinaky pekomeHOYEMbCsa 8 nepiod OYmoHizayii 3acmocogysamu no3aKopenese 0OnpucKy-
8aHHsL opeaHo-mineparbHumu dobpusamu Bionan 6 nopmi eumpamu 15 mn/ea ma Keanmym-Iono 6 nopmi eu-
mpamu 2,0 1/2a. Hatieuwa ypodicaiinicms nHacinua 03umozo pinaxy 6yna giomiuena Ha OisIHKAax 0e 3acmoco8yea
npenapamu Keanmym-I'o10 6 Hopmi eumpamu 2 ni/2a — yposscatinicmes HACIHHA pinaky cmanosuna 4,42 m/ea , wo
oinvue Ha 1,13 m/2a y nopieHAHHI 3 KOHMPOIEM.

Keywords. Foliar supplements, micronutrient fertilizers, the soil, pollution, crop production, heavy metals.
Kntouosi cnosa. Ilozaxopenesi nioxcugnenus, Mikpooobpusa, epynm, 3a0pyOHenHs, pOCIUHHUYLKA NPOOYK-
Yis, 8ANHCKI Memanu.
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IlocTaHoBKa mpodaeMu. 3eMenbHui GoH YK-
paiHu XapakTepU3yeTbCs HAA3BUYAHHO BUCOKOK TOC-
MOJIAPCHKOI0 OCBOEHICTIO. Uepe3 BHCOKY 3alIeKHICTh
MPOAYKTUBHOCTI PULTL BiJl TCXHOTCHHUX YHHHHKIB BiJI-
OyBaTuMeThCsl ToAaiblIe 3a0pyIHEHHS Ta pyHHaLlis
JIOBKIJUISL, 3HWDKEHHS POAIOYOCTI TPYHTIB, MOTIPIICHHS
SKOCTI 1 O€311EYHOCTI BPOXKal0, 3HWKEHHSI €KOJIOTTYHOT
cTifikocri arpocdepu [5].

CibChKOrOCTIONAapChKa Taly3b 3a 00CATOM BHPO-
OJIleHOI MPOIYKIii MOCTYNAETHCS JIHINEe SHePTeTHIHIH
npomucnoBocTi. Haarouiit I1. I1., Mucnusa T.M., Mo-
po3oB B.B., Ta iH., y cBoiif mparti BiAMigaroTh, 0 iCHy€
2 TpyOH €KOJOTIYHHX MPOoOIJIeM, OB’ SI3aHMX 13 BIUIH-
BOM CIJIbCBKOTO TOCHOJAApCTBAa Ha MPHPOJHE CEepelo-
BUIIIC: BEJIUKA KUIBKICTh PI3HHUX BIXOIIB 1 3MIiHH B
CTPYKTYPI 1 GYHKIISIX IpyHTOBOTO NOKpuBY [10].

TexHoreHHe BTpy4YaHHS y NPUPOJHHUN XIMIYHUI
CKJIaJ JOBKLLIS 200 KMBOI peYOBUHH, HEMHUHYYE, 3 Oi-
JBIIO0 200 MEHIIO0 MIBUAKICTIO MEPENAETHCS BiJl O/1-
HOTO CepeIOBHUINA JO0 iHIIOTO B MPOIEC] IXHIX eKOJIOTi-
YHHX B32€EMOBITHOIIEHB i B3a€EMOIIEPETBOPEHB. ToMy 3
EKOJIOTIYHAX TMO3WIINA 3MiHY XiMIiYHHX BIIACTHBOCTEH
JOBKUIIJISA, TIOB’SI3aHY 3 TOCMOJAPCHKOIO AIsUTBHICTIO Ta
IHIIMMH aHTPOMOTEHHUMH TIPOIIECaMH, PO3LIHIOIOTH
K 3a0pyaaeHHs [1].

[lix 3a0pyaHeHHSM pO3yMilOTh OYIb-sKi 3MiHK
CKJIay MOBITpPS, BOA, TPYHTIB 1 Xap4yoBHX MPOJIYKTIB,
110 CTBOPIOIOTh PU3UK XPOHIYHOTO YH FOCTPOTO OTPY-
€HHs1, a00 CIIPUYMHIOIOTh HeOa)KaHWi JOBrOTPHBAINI
BIUIMB HAa 3/I0POB'sl Ta NiSUTGHICTH JIFOINHH.

[TkomouMHHICTE 200 ¥ TOKCUYHICTH 3a0pY/THIOBA-
JHHUX PEYOBHMH BU3HAYAIOTh TPU YMHHUKH. [lepmmit
YHUHHUK — II¢ IXHS XiMigHa Ipupoaa (aKTHBHICTH, JTOC-
TYTHICTH TOIIO), TOOTO HACKITHKH €JIEMEHTH, CIIOTYKH
a00 PEYOBHHM aKTHBHO BCTYMAIOTh y XiMidHI B3a€MO-
i, PO3YMHSIOTECS 1 MITPYIOTh y CEpPEIOBHIAX MOIITH-
penns. Jlpyruii — 1ie KOHIEHTpAIlist, 800 BMICT Ha OJIH-
HUIFO 00’€My YM MAacHd IOBITPs, BOAU, TPYHTY TOIIO.
Tperiii YUHHUK — CTIHKICTh areHTa, ToOTO TPUBAJICTh
Horo iCHyBaHHSI B aKTHBHOMY CTaHi y IMOBITpi, BOJI,
TpyHTI i iHIIKX cepenoBuax [8].

AHaJi3 ocTaHHIX TocaiTKeHb i my0aikamiii.

CyuacHe CiIbCHKOTOCHOAAPCHKE BHPOOHUIITBO
HEMOJKJIMBO YSIBUTH 0€3 BHKOPHUCTAHHS MiHEPAIBHHUX
Jo0puB. 3acTOCYBaHHS JOOPUB 1a€ MOKIIHBICTH 301Th-
[IATH BPOKAHHICTH 1 MOJIMIIATH AKICTh MPOXYKIIii po-
CIIMHHUNTBA. B pe3ynpTati 3acTOCYBaHHS HOOPHUB TIij-
BUIIYETHCS CTIHKICTH POCITHUHIIPOTH XBOPOO, POCIHHU
MIBUIIE J03PiBalOTh, Kpallle BHKOPUCTOBYIOTH BO-
JIOTY, TOUIO.

OM/I He 3a0pyTHIOOTH HABKOJIMIIHBOTO TPUPO/I-
HOT'O CepPeIOBUIIA, 1€ TIpenapaTH 4 KJ1acy TOKCHYHOCTI.
Tomy ocobnuBoOro 3HaueHHs HaOyBa€e arpoeKOJIOTiYHE
OOTpYHTYBaHHSI HOBHX JOOpWB, CTBOPEHUX B YKpaiHi
Ha OCHOBI BITYM3HSHOI CHPOBHHU SIK OJTHOTO i3 IIIAXIB
(opmyBaHHS 6€311EYHOT0, HU3bKOBUTPATHOTO €HEPIro-
Ta pecypco30epirarouoro ereMeHTa TeXHOJOTil BUpO-
IIyBaHHS CLIbCHKOTOCIIONAPCHKUX KYIBTYD.

OnTruMalbpHE CIIBBIOHOIIEHHS €JIEMEHTIB JKHB-
JIeHHS B OpraHo-MiHEpalbHUX J0OpWBax 3amobirae
HAJUIMIIKOBOMY HaKOIHMYEHHIO HITPaTiB B MPOIYKTaX,
3a0e3medye He TUTBKH MPUPICT BPOXKalo, ajie ¥ moJim-
HIy€ MMOXHUBHY LIHHICTh NMPOAYKIii. BUBYEHHS BILIUBY

OpraHo-MiHEpalIbHUX ITOOpHUB HAa OTOUYYIOUE CEepeno-
BHIIIE TIOKA3Y€ iX e(h)eKTUBHICTD TAKOX 1 3 €KOJIOTTUHIX
TIO3UIIIH.

Jlo nepeBar opraHo-MiHepalIbHUX JOOPHUB MOXKHA
BiTHECTH HACTYIHI MO3UTHBHI MOMeHTH. [lo-meprie,
OpraHo-MiHepaJibHe J0OpPHBO MICTHTh BEIIHKY KiJb-
KiCTh CBIXKOTO JITHIHY, SIKUI € TIOBUIBHO AIIOYHM JIXKe-
PEJIOM eJIEMEHTIB MiHEPaIbHOTO YKHUBJICHHSL, IPKEPEIIOM
JUISL YTBOPEHHS T'YMYCY,CEpPEHOBHILEM AJIsI PO3BHTKY
MIKpOOPTaHi3MiB, a 3HAYUTh HAMIHHIM JDKEPEIOM T0-
JKHBHHUX PEYOBHH s pociuH. [1o-apyre, KanbIii, mo
MICTHTBCS B OpraHO- MiHepaJIbHUX J0OPUBaX, 3 OTHOTO
OOKy, crupusie 3aKpilICHHIO OPTaHI9HOI PEYOBHHHU B
TPYHTI, a 3 IHIIOTO € JPKEPEIOM IOIOBHEHHS TPYHTY
KaJbIlieM, TOOTO 3abe3reuye CHPUATINBI YMOBH IS
(hopMyBaHHS ONTUMAILHUX BOMHO-(DI3HUHHX BIIACTH-
Bocteii rpyHTy. [lo-Tpere, B opraHo-MiHepaJbHUX J10-
OpHUBax MICTUTBHCS NIEBHA KUJIBKICTh PYXJIMBUX ITOYKHB-
HUX PEYOBUH, MaKpO- Ta MIKPOEJIEMEHTIB, HEOOX1THIX
Jutst pociuty. [lo-4eTBepTe, BUKOPUCTAHHS OpraHO-Mi-
HepaJIbHUX J00pHUB, SIKi MICTATH 10 6% OpraHigHOTO
BYTJICLIO, JIO3BOJIMTH BUPIMIMTH OJHY 3 BaXKJIMBIIINX
pobJIeM Cy4acHOTO CUTRCHKOTOCHOAAPCHKOTO BUPOO-
HUITBA - 3a0e3medeHHs Oe3medinuTHOro O6amaHcy ry-
Mycy B rpyHTi. 1o - m'stte, onepxana cymin Moxe OyTu
BUKOPHCTaHa K YHIBEpCAIbHUI MENOPaHT, TOMY IO
B TIpolieci HeWTpaltizallii MOXIIMBO CIUIAaHYBaTu Ofep-
JKaHHs JTOOpHBA 3 PI3HOIO PEAKIIIEI0 CEpeIOBHINa Ta 3
PI3HHUM BMICTOM KaJbIli0, SKUHA € OCHOBHUM MEIiOpy-
I0YMM KOMITOHEHTOM Cepej MeNiopaHTiB. SIKimo op-
raHo-MiHepabHe T0OPUBO IUIAHYETHCSI BHOCHTH Ha CO-
JIOHITIOBATHX TPYHTaX, TO MPOTPaMy€eThCs OJCpP>KaHHs
iKKcIeHol cyMii, sska MicTuTh CaSOs, a B pasi Kuc-
JUX TPYHTIB - TO BIIIOBITHO CTa00 JYXKHOIO, HaCHYe-
Hoto CaCOa.

Ha punky Bke 3'sBHIHCS Ta MPOAOBXKYIOTH 3'SIB-
JISITUCS HUBI BUIH TOOPUB, SIKI XapaKTEePU3yIOThCSI 3HA-
YHO BUIIOK €()EKTHBHICTIO B MOPIBHSAHHI 3 TPaAUIIH-
HuUMHU o0puBamu. [Ipu 11bOMY 0COOJIMBOTO 3HAUESHHS
HaOyBalOTh JOOpPUBA MPOJIOHIOBAHOI Jii 13 3aJaHUMHU
BJIACTHBOCTSIMH 1 CTpYKTypoto. Jlist 3abe3nedeHHs po-
CJIMH 010r€HHUMH €JIEMEHTaMH IIPOTITOM BChOTO BEre-
TalifHOTO Tepiofay po3poOieHi OCHOBHI NPHHIUIN
(opMyBaHHS CKJIay YHIBEpCaJIbHHUX OpraHo-MiHepa-
JBHUX J00PUB MPOJIOHTOBAHO] Aii, 0 MICTITH y 30a-
JTAHCOBAHOMY CIIiBBiHOIIICHHI ITOKUBHI PEYOBHHH Op-
TaHIYHOTO MaTepiary, MPUPOIHI MiHepam Ta 610JI0Ti-
YHO aKTHBHI CHOTYKH.

[To3akopeHeBe MiKUBICHHS POCIMH Ma€ HU3KY
nepeBar rnepej] IpPyHTOBUM BHECEHHSIM, JIO3BOJISIE YHH-
KHYTH COpOLIIHHUX Ta IHIINX CKJIaIHUX ITPOLIECIB Tepe-
TBOPEHHSI B IPYHTI, 3a0e31euye HaIX0KEHHs MiKpoe-
JIEMEHTIB 0e3M0Cepe/IHbO 10 OPTaHiB POCIUH, B SKUX
BiZIOyBA€THCS TIEPBUHHE YTBOPEHHSI OPTraHigyHOI pedo-
BUHM, € JIOCUTH MOOULIBHMM arpOTEXHIYHMM INPHHO-
MOM, SIKAI MOYKHA 3/1IHCHIOBATH 32 Pe3yJIbTaTaMH poc-
JUHHOI IarHOCTUKH. 30alaHCOBaHE 332 MiKpOeIeMeH-
TaMU JKUBJICHHS POCIHMH MiABHIIYE X CTIHKICTH IO
aTMoc(epHOi i TPYHTOBOI IMMOCYXH, MMOCHIIOE IMYHITET
y 60poTh0i 3 mKigHUKaMu Ta XBopobamu [11].

BHacnigok 3acTocyBaHHS BENUKOI KITBKOCTI Mi-
HEpaJbHUX JOOPWB Ta MECTUIHIIB Y CLIBCBKOMY TOC-
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MOJAPCTBI 3ATHINAETHCS Y TPYHTI BEIMKA KiJTBKICTh TO-
KCMYHUX PEYOBHH, 30KpeMa BaXKKHUX MeTaliB. Sk ycra-
HOBJIEHO, MiHEpaJIbHI J0OpHBa Ta XiMIYHI MEJTIOPaHTH,
KpPIM OCHOBHHX €JIEMEHTIB JKUBJICHHS, MICTSTh 110 5%
JIOMIILIOK, 3 SIKMX HaWOUIbII MOIIMPEH] Taki BaXKi Me-
TaJH, K KaJMild, CBHHEIb, IMHK, CTPOHIIH, MiIh — Y
dochopHux m0OpHBAx; CBUHENb, CTPOHIH, IMHK i
Mi/Ib Y BalHSKOBUX Marepiaax.

CBuHeIb, PTYTh, KaaMill, MUII K 1 IIMHK BBaXKa-
IOThCSl OCHOBHUMMU 320Dy THIOBa4aMH TOJIOBHIUM YHHOM
TOMY, IO TEXHOTCHHE iX HAKOIHWYCHHS B HABKOJMII-
HBOMY CEpeIOBHUINI i Je OCOOIMBO BHCOKHIMH TEM-
mamu. B cigpchKOTOCHIOAapChKOMY BHPOOHHIITBI Iie
NPU3BOJUTH JIO0 3HW)KEHHS IMPOMYKTUBHOCTI 1 IIOTIip-
HISHHS SKOCTI mpoaykmii [7, 12].

Y rpyHTI BaKKi METaJId MOXKYTbh 30€piraTuch TpH-
Baymit yac. Hagxonsum 3 TpyHTY B pOCIMHHM 1 Jaii B
OpTaHi3M TBapWHHM 1 JIIOJMHH, MOXYTh BHKIUKATH B
HUX Pi3HI 3aXBOPIOBAaHHSI. Y 3B’SI3KY 3 IUM BEJICHHS 3€-
MIIepoOCTBa Ha 3a0pyJHEHUX Ba)KKUMH METallaMU TPY-
HTaX € OTHUM 3 aKTyaJIbHUX [TUTaHb JJIsl arPOSKOJIOTIB.
3abpyaHeH! BaXXKMMH METaJaMH I'PYHTH HOTpeOyIOTh
CHemiaJbHAX 3ac00iB 3 METOKCHKAIl TPYHTY, IO MO-
71 O HEJOIYCTUTH HaIXO/DKEHHS iX y POCIHHHULIBKY
MPOAYKIIiI0. Buxonsau 3 11b0T0, JOCTIIKEHHS TOKCHY-
HOTO BIUIMBY Ba)XKHX METaJiB Ha MPHUPOJHY CHCTEMY
TPYHT - POCJIHMHA 1 pO3poOKa 3aXOiB 3 NETOKCHUKAIIIi
TPYHTY € aKTyaJbHUMH.

HaykoBo oOrpyHTroBaHa cucrema ynoOpeHHs
CUTBCHKOTOCTIOIAPCHKHX KYJBTYp Hependavae onTumi-
3alil0 OXXUBHOTO PEXUMY IPYHTY, CTBOPEHHS IO3H-
THUBHOTO 0aJaHCy T'yMYCy, OCHOBHHX E€JIEMEHTIB HB-
JICHHS. POCIHH, MOJIMIIEHHS HOTo BOAHO-(hi3MYHUX
BJIACTUBOCTEH, (iTOCAHITAPHOTO CTaHy, IiIBUIICHHS
BPOXAMHOCTI CLTBCBKOTOCTIONAPCHKUX KyIbTyp. Om-
HaK {HTEHCHBHE 3aCTOCYBaHHS JOOPUB, OCOOIMBO Mi-
HepaJbHUX 1 XIMIYHUX MEJIIOPAHTIB, CIIPUYMHIOE 3MIHU
B KIJIbKICHOMY CKJIaJli BAXKKHX MeTaiiB. Lli enemenTu €
B MiHEpaJIbHUX TOOPUBAX IPUPOJHUMH TOMIIIKaMH, TX
BEJINYMHA 3AJICKUTD BiJI BUX1THOT CHPOBHMHH (arpopyn)
i TexHOJOTIH 11 mepepoOku [2].

BHeceHHst BayKKMX METaliB pa3oM 3 TOOpHUBaMH 32
2-3 poraii ciBO3MiHA MOXE MEPEBUIIUTH I'PAaHUIHO-
JIOIYCTHMi KOHIIGHTpALIi{ IMX EJIEMEHTIB Y IPyHTI 1 THM
CaMHM TEPEBECTH KaTEropilo IPyHTY 3a CTYIIEHEM 3a-
OpyIHEHHS BaXKHMH METaJaMH 3 JOITyCTHMOI — Hep-
101 y APYTY — MOMipHO Hebe3nedHy. biipin Bucoke Ha-
BaHTAXXCHHS BAXKUX METAJiB HA TPYHT Yy TPETIO, Haii-
Oinpmr  HeOe3mewyHy — Kareropito,  mpu  SKid
BUKOPHCTOBYBATH TPYHT MOYKHA OyJ€ TUIBKHU MiJ TeX-
HiuHi KyneTypH [9].

B 3B’s3Ky 3 I[MIM BHHHKJIA HEOOXIIHICTH OI[IHKH
MOXIIMBHX PIBHIB 3a0pYAHEHHS CLTBCHKOTOCIIONApCh-
KOI MpoayKii, 0COOIMBO MPOIYKTIB POCIMHHOTO IMO-
XOJKEHHS, HAa TEPUTOPIAX 3 MiJBUIIEHAM BMICTOM TO-
KCHYHHX PEYOBHH y rpyHTaX. OJHOUYaCHO BUHHUKIIA I10-
Tpeba B po3poOIli Ta BPOBaKEHHI pPEKOMEHIAIIN
MIOAO pAaIliOHAIIFHOTO BEACHHS BHPOOHHIITBA, PO3PO-
OKa MeTo/iB, CIIPSIMOBAHNX Ha 3HIDKEHHS BMICTY BaXK-
KHX MeTaJliB y Bpoxai [6].

Jl11 BUKOHAHHS IIMX 3aBJaHb Tpeda BUPIIIyBaTH
0araTo HayKOBHX Ta NPAKTUYHHMX NUTaHb, OJHUM 3
SIKMX € OIlIHKA arpoIeHO31B.

Merta 10caigKeHHs — BABYUTH BIUIMB OPTaHO-Mi-
HEpaJIbHUX JOOpWB Ha IHTEHCUBHICTh HAKOIHUYCHHS
Ba)KKUX METAJIIB y BETECTATUBHIN Maci 03UMOI0 pilmaky
3a Pi3HUX CHCTEM yA00pEeHHS B celi ATPOHOMIYHOMY.

Bukiaan ocHoBHoro marepiaiy. 3rigHo JECTy
3a CTyNEHEM CKOJIOTIYHOi Oe3MeKu AJis TPYHTIB, pOC-
JIVH, TBapyH 1 JIIOJMHYU MOJUISIOTES HA TPU KJIacu: 10
MIEpIIOTO HaleXXaTh BUCOKO HeOe3NeuHi eneMeHTH (As,
Cd, Hg, Se, Pb, F, Zn, F); mo npyroro cepeqapoHe0e3-
meudi (B, Co, Ni, Mo, Sb, Cz); 1o TpeTsoro MamoHeoe-
smeyHi ( Ba, V, Mn, Sr) [3].

Haii6inpm ToxcwyHi ans IpyHTY, OioTH Ta IIio-
IUHE BaXKUX MeTaniB | xiracy meGesneuHocTi. bimb-
LIICTh UX PEYOBUH CKOHIIEHTPOBAHO B TPO(IUHMX Ja-
gmrorax. He3paxkaroun Ha Te, 1[0 cami CO0OI0 BaKKi
METall He KCEHOOIOTHKH, y IiIBUIIEHUX KOHLIEHTpa-
IiIX BOHU 3aBJAIOTh IIIKOJIM BCIM KHBHM OpTraHi3MaM.
VY IpyHTax 3HWKYETHCS 010JIOTIYHA aKTUBHICTH, 3MCH-
LIYETHCSI BPOXKA CUIBCHKOTOCTIONAPCHKHUX KYJBTYD,
HOro SIKICHI MOKAa3HUKH, N0 HETaTWBHO BIUIMBAE Ha
310pOB’Sl JTIOAEH.

Bucokuii piBeHb TEXHOTEHHOTO HABAHTA)XXEHHS Ha
arpoylaHamadTH B OCTaHHI POKH NMPHU3BOIUTH 10 Mij-
BHUILIEHOT'O PiBHS 3a0pyAHEHHS X BAXKKUMH METAJIaMH,
SIK1 BIZHOCSITHCS IO HAMOIIBII IIKIUTUBUX UIS HaBKO-
JIMIIHBOTO CEepPEeNIOBUINA XIMIUYHHUX 3a0pyTHIOBAJIBHUX
peuoBuH. Baxkki MeTanu mepenaroThes Mo TPohidHUX
JIAHIIOTaX 3 BUPAXEHUM KYMYJSITUBHHM e(EeKTOM, Y
3B’513KYy 3 YUM TOKCHUYHICTB TX MOYE IIPOSIBISITHCH parl-
TOBO Ha OKPEMUX JIAHKaX TPODIYHHUX JIAHIFOTIB.

Baxki MeTanu € moiiBaJIeHTHUMH, JT00Ope copOy-
I0ThCS TPYHTaMH, YTBOPIOIOTH Ba)KKOPO3YHMHHI CITO-
nyku 3 pocaTamu i rizpookncamu, Mo CHpHse X 1mo-
CTYNOBOMY HArpoOMa/DKEHHIO B IPYHTOBOMY CEpeo-
Bumi. lle mpu3BOAWTH MO MiABHINEHHS TOKCHYHOTO
MOTEHIlially TPYHTY, BIUIMBAE Ha HOTO OiOJOTIUHY ak-
TUBHICTb, BUKJIMKA€ MATOJOTIYHI 3MiHU B MPOTIKaHHI
010JIOTIYHUX MPOILIECIB, HAKOMUYEHHS LIKIUIMBUX pe-
YOBUH Yy CLIBCHKOTOCIIOAPCHKHUX KYJIBTYpax.

HarpomamkeHHs! BaYKKUX METaJliB Y IPYHTI BILIH-
Ba€ Ha HOro poJt04icTh 1 MiKpOOiOJIOTiYHY aKTHBHICTb.
3a0pyAHECHHS BOKKUMH METaJlaMH € OJHUM i3 (hakTo-
piB, 110 BU3HAYAIOTH MPOIYKTUBHICTh CLIBCHKOTOCIIO-
JTApCHKHUX KYJBTYpP Ta SIKICTh CLIBCHKOTOCIIONAPCHKOI
npoaykmii. TOKCHYHICT BaXKKMX METAJIB IO BiIHO-
LICHHIO JI0 POCTIMH BU3HAYAETHCS HE BATOBHUM 1X BMIC-
TOM B IPYHTI, @ B OCHOBHOMY BMiCTOM IX pyXOMHX CIIO-
TYK.

Haii6inpin TOCTYNHOI, €KOJIOTIYHO Oe3NeyHOr0
Ta €KOHOMIYHO BHUTIIHOIO € OloJori3allisi 3eMiepooc-
TBa, MPH SIKiA 301IBLICHHS OPraHiYHOI MacH B CHCTEMI
yIOOPECHHS JTO3BOJISE PO3PITUTH KOHIICHTPAIID BaX-
KHX METaNiB y IpyHTi. Y TOM jKe 4ac 3 BUKOPUCTAHHSIM
BEJMKO{ KUTBKOCTI OpraHIYHHUX, BAITHSIKOBUX Ta MiHeE-
palbHHX H0OpHUB, sIKi € 023010 IS 301IBIICHHS BUPOO-
HUITBA CUTBCHKOTOCTIONAPCHKOI MPOAYKIii, Y 3HAUHIH
KUTBKOCTI BHOCSATBCA 1 TOKCHYHI MeTaiId. ToMy TIpH po-
3po0IIi 3aX0MiB IS 3HMHKEHHS HETATHUBHOI i1 BAYKKIX
METalliB Ha JIAaHIIOI TPYHT-POCIMHA HEOOXiTHO BH-
BUATH JiI0 PI3HUX CHIBBITHOLIEHb OPTaHIYHUX, MiHE-
paIbHUX MOOpWB Ta MENIOPAHTIB Y CHUCTEMax yHoO-
peHHsL.
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Ha croroani Ykpaina mae 3HauHU#N AeDilUT MiK-
POEJIEMEHTIB B 'PYHTIi, OCKIJIbKH, MPOTITOM OCTaHHIX
POKiB, arpOHOMHU JOTPUMYIOTh IHTEHCHBHHUX TEXHOJIO-
il BUPOIIYBaHHS CUILCHKOTOCIIONAPCHKUX KYJIBTYD, a
HaJIXOJUKEHHSI MIKPOEJIEMEHTIB B I'PYHT 3HAYHO 3HH-
JKCHO 32 PaxXyHOK iCTOTHOTO 3HM)KEHHs noronis’ st BPX.
Hecraua MikpoeneMeHTIB y TPYHTI 3yMOBIIOE 3HH-
JKEHHS BpOJKaro, HOTO SIKOCTi, MOLIKOXKEHHS POCIHH
LIKiJHUKaMH Ta YpaKEHHS XBOPOOaMH.

AHaui3 HaBeJICHUX PHUKJIAiB TOKa3ye, 0 Ha pH-
HKY BXe 3'IBIJIHCS Ta IPOJOBKYIOTb IOSIBIATHCH HUBI
BUIM JOOPUB, SIKi XapaKTePHU3YIOTHCS 3HAYHO BHUIIOIO
e(eKTUBHICTIO B TIOPIBHAHHI 3 TPaIUIIHHUMHU T00pH-
Bamu. [Ipu 1pomy ocoOnuBoro 3HaueHHs HaOyBalOTh
J00pYBa MPOJIOHTOBAHOI il i3 3aJaHMMU BJIACTUBOC-
TMH 1 cTpyKTyporo. [lyisi 3abe3neueHHs: pociuH Oio-
TeHHUMH €JIeMEHTaMH IIPOTATOM BCHOTO BeTreTallii-
HOTO Tiepiofy po3po0JieHi OCHOBHI MPHUHIMITHN GOpMYy-
BaHHS CKJIQJy YHIBEPCAIBHHX OPraHO-MiHEPAIbHUX
JIOOPHB TIPOIIOHTOBAHOI i1, IO MICTATH Y 30allaHCOBa-
HOMY CIIiBBiIHOIICHHI TMOXXHUBHI PEUYOBHMHH OpTaHid-
HOTO MaTepiaiy, IpUPOAHI MiHEpasy Ta 0i0JIO0TI9HO aK-
TUBHI CTIOTyKH.

3a pe3ynbpTaTaMy JOCIIIKEHb OyJIH BCTAaHOBJIEHI
arpoxiMiuHi MMOKa3HUKHU CipOTO JICOBOTO IPYHTY NpPH

3aCTOCYBaHHI OpraHO-MiHEPaJIbHUX AOOPHUB. Y IpoBe-
JIEHUX JOCIIKeHHsIX TIpu 3acTocyBanHi OM/] 3miHto-
BAJINCh AKTHBHICTh Ta CIPSIMOBAHICTH O10JIOTIYHHX
MIPOLIECIB Y KOPEHEBil 30HI POCIHH, ONTHMI3yBanach
JUSUTBHICTH MIKpO(JIOPH IPYHTY, LIO MTO3UTUBHO BILIH-
Ba€ Ha IMiJBHUIIEHHS NPOIYKTHUBHOCTI pociuH. Tak, Ha
KOHTPOJILHMX JinsHKax pH rpyHTy cranoBmia 4,9 Ha
JUTSTHKAX JIe 3AIHCHIOBAIOCH T03aKOPEHEBE OOMPUCKY-
BaHHs biojoHOM B HOpMi BUTpatu 15 mu/ra ta KBan-
tym-T'onn B HOpMi BuTpatu pH OyB Ha pieHi 5,0. Ilo
CTOCYETBHCSI a30T OPTraHIYHHUX CIOJIYK, TO BIAMIYaeMO
30UTBIICHAS JAHUX CHOJYK Ha TUISHKAX 1€ 3aCTOCOBY-
BaJl OpraHO-MiHEpaJbHI MoOpuBa. JlaHWil MOKa3HUK
CTaHOBUB 74,1 MI/KT, TOMI, IK HA KOHTPOJIBHUX JTIJISTH-
Kax a30T OpPraHIYHHX CIIOJYK OyJ0 B KilbkoCTi 73,9
MI/KT. BiamoBimHo 301MbIIyBanach KUIBKICTB PyXo-
Moro ¢ochopy Ta 0OMIHHOTO KaJIit0 B IIOPiBHSHHI 3 KO-
HTPOJILHUMH JisTHKamMu. HaliBumni arpoxiMiyHi moka-
3HUKM OyJIM BiZIMiYeHi Ha AULTHKAX /e B Iepioj Bere-
Taii pPOCTUHH pIiMaKy OONPHUCKYBAM PO3UHHOM
Ksantym-T'onn B HOpMi BuTpaTh 2 i/ra. KimekicTs py-
xoMmoro ¢ochopy craHoBmwita 169 Mmr/kr, a 0OMIHHOTO
kauito 127 mr/kr (Tabm. 1).

Tabmums 1
ArpoxiMiyHi MOKa3HUKH ciporo JicocBOro rpyHTy NpH 3acTOCYBaHHI
OpraHo-MiHepaJjbHHUX 100puB, (cepenne 2017-2018 p.p.)
OOMiHHi oc-
Bapian Hr mr.- HOBHU ASOT OPFAHIMHIX CIo- Pyxom. | OOMmiH ka-
apa pH exB/100 r Mr.-ekB/100r. 30T op cno bocdop, T,
Jocainy JYK, MI/KT
TPYHTY TPYHTY MT/KT MI/KT
Ca Mg
KonTpons
(o6podia H,0) 4,9 2,5 7,0 1,0 73,9 158 100
bioxar 5,0 2,4 87 | 11 74,1 169 110
15 mu/ra
Keantym-Tonn | g 24 90 | 11 741 202 127
21n1/ra

Sk cBigUaTh IaHi arpoeKoIOTIYHOTO 00CTEKEHHS
CepeIHbO3BAXCHUI MOKAa3HUK BMICTy PyXOMHUX (hopMm
Ba)XKHUX METaJIB B IPYHTOBOMY ITOKPHBI OPHHX 3€MEIb
JOCTIKYBaIbHUAX AUITHOK JI¢ 3I1HCHIOBAIOCH OOMPH-
CKyBaHHS OpraHo-MiHepajbHUM a00puBoM bionanom
HIDKYNH MakCHUMaJbHO JOIYCTUMOTO PIiBHS i CTaHO-
BUB: 10 kKaaMito - 0,02, ceuniro — 0,55, uaKy 4,2 Mr/Kr
rpynty. [lepesumennst I'JIK 6yno no miai Ha 1,8 Mr/kr
1 craHOBWIIO 4,8 MI/KT TpyHTY. BMiCT BaXXKHX MeTaliB
Ta MIKPOCJIEMCHTIB Ha KOHTPOJIBHUX IUISTHKAX BiJAIO-
BimaB ['JIK, kpim Mifi, BMicT sikoi ctaHOBHB 4,9 MI/KT
TPYHTY.

B po3pi3i OiIIHOK BMICT pyXOMHUX (OPM KaJMir0
B OpHUX 3emJyisix Bapitoe Bing 0,02 mo 0,03, pyxomux
dhopm ceunIO — Big 0,55 10 0,56 mr /kr rpyHry. Haii-
BUILKI BMiCT pyxoMux (opMm Mimi crocrepiraBcsi Ha

KOHTPOJBHUX NUTSHKAX, TAaHUHA MOKa3HUK OYB Ha piBHI
4,9 mr/kr rpynTy (Tabm. 2).

TakuM 4MHOM, 3aCTOCYBaHHS OpraHO-MIiHEpasb-
HUX 100puB bionan B HopMi BuTpatu 15 mi/ra i Kean-
TyM-I"0J111 B HOpMi BUTpaTH 2 1/ra CrpHsie 3MEHILIEHHIO
Ba)XKHX METaIB Ta MIKPOEJIEMEHTIB Y TPYHTI, HO3UTH-
BHO BIIJIMBAa€ Ha 010JIOTIYHUIT CTaH MIKOIIEHO3Y IPYHTY,
IIPY LIbOMY 3pOCTa€E BMICT 3arajbHoi MiKpoOHOT MacH B
IPYHTI, 3HWKY€ETbCA (DITOTOKCHYHICTH I'PYHTY, 3011b-
LIYETHCSI a30T OpTraHiuHi CIIONyKH, pyXxoMui ¢ocdop Ta
OOMiIHHMI Kamiil. 3aBIsku (YHTIIUTIHAM BIACTHBOC-
TaM 3acTocyBanHs OMJ] icTOTHO BIUTMBaE HA IMyHHHH
CTaTyC POCIIHH, 3HIKYE ITOMIMPEHHS Ta PO3BUTKY XBO-
pob.
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BmicT pyxomux (popM BasKKHX MeTAJIIB Ta MiKpOeJIeMEHTIB Y IPYHTI miq

Tabmums 2

03uMnM pinakom, Mr/kr (cepeane 2017-2018 p.p.)
No Bapiantu yno0opeHHs Baxki metaiu I'’IK MI/KT
Cd 0,7 0,03
N - 2 o0 | o
(o6podka H0) 7n 23.0 43
Bceboro 32,7
Cd 0,7 0,02
Bioam Pb 6,0 0,55
2. 15 sur/ra Cu 3,0 4,8
Zn 23,0 4,2
Bceroro 32,7
Cd 0,7 0,02
Pb 6,0 0,55
3. Kgantym-TI'ong 2n/ra Cu 3,0 48
Zn 23,0 42
Bceroro 32,7

Bigomo, 1110 BHECEHHSI OpraHO-MiHEpaJIbHUX JOOPUB CIPHSE HAJXO/KEHHIO BKKUX METAJIB i3 TPYHTY JI0
BEreTaTUBHUX OpraHiB pociuH. B pe3ynbrari aHaniziB OyJo BiAMIi4€HO, [0 BMICT Ba)KKUX METAJIB Ta MiKpoee-
MEHTIB y BereTaTuBHii Maci o3umoro pinaxy Bianosigae I'/IK. Ha minsHkax ne npoBoauiiock mo3akopeHeBe o011-
PHUCKYBaHHS POCIIHH 03UMOT0 PillaKy OopraHo-MiHepaJIbHIMH 100pHBamMH, 30kpeMa bionanoM B HopMi BuTparu 15
MJI/Ta BMICT CBHHITIO OyB MEHIIINH HiXK HAa KOHTPOJIBHUX IUISHKAX i cTaHoBuB 0,16 Mr Ha 1 KT TPYHTY, BiAMIOBIAHO
BMICT IIMHKY TaKOM OyB MCHIIIMM B TTOPIBHAHHI 3 KOHTPOJIBFHIMH JUITHKaMU i craHOBHB 15,0 Mr Ha 1 KT TpyHTY,
1HIIT TTOKa3HUKH BMICTY KaMif0 i Mii OyJIH Taki, Ik Ha KOHTPOJBHUX AinstHkax (Taom. 3).

Tabmums 3

B arporexHoJ10riii BUPOIIYBAHHS 03MMOr0 PilaKy Ha BMIiCT BAaXKKHX MeTAJIIB Ta MiKkpoejJeMeH-
TiB y BereraTuBHiil maci (cepeane 2017-2018 p.p.)

MT Ha | KT TpyHTY
Ne Bapiantu yno0opeHHs CBUHELD KaaMii Miab LIUHK
I'JIK 5,0 T'IK 0,3 I'’JIK 3,0 I'JIK 50,0
1. Kontpois, (06podka H20) 0,17 0,01 2,9 16,0
2. Bioyan, 15mir/ra 0,16 0,01 29 15,0
3. Ksantym-I'onpg 251/ra 0,16 0,01 29 16,0

TakuM YMHOM, 3aCTOCYBaHHSI OpraHO-MiHEpasb-
HUX JI00pYB PU BUPOIILYBaHHI 03UMOT'0 pillaKy CIIPHSIE
KpaIoMy POCTY i PO3BUTKY POCJIHH PillaKy, a BMiCT Ba-
JKKMX METaJIB Ta MIKpOECJIEMEHTIB y BETeTaTHBHii Maci
0yB Habararo meHmuii ['JIK.

JI1st OIIHKK IHTEHCUBHOCTI O10JIOTIYHOTO TOTJIH-
HaHHS POCIMHAMH Ba)KKHX METAIIB i3 IPYHTY HAMH pO-
3paxoBaHMK KoedimieHT Oi0JOTIYHOr0 MOTIMHAHHS
(KBID), sikuii mi3Hime 0yB Ha3BaHUHA KOe(iieHTOM Ha-
konmaeHHA. L{e#t koedimieHT € BiTHOMEHHSIM KOHIICH-
Tparii exeMeHTa B POCIHHHIHN MpoayKii 70 Horo KoH-
HeHTpamii y rpyHTi. SIK BUAHO 3 TaONUIll HAHOUIBIINI
Koe(illiEHT MOTJIMHAHHSI KaJMil0 MaB Miclie Y BapiaHTi

Jie Ha MOCIBax pinaky BHOCHJIMCH T03aKOpeHeBO bio-
JlaH B HOpMI BUTpatH 15 mi/ra Ta KBantym-I'onz B HoO-
pMi BUTpaTH 2 J1/ra, faHuii moka3Huk craHoBuB 0,5 Tai
K Ha KOHTpousii (0e3 ymoOpeHb) KoedilieHT HaKOMH-
YEHHsI BAXKKMX METAJIB Ta MIKPOEJIEMEHTIB CTAHOBUB
0,33. [HTeHCHBHICT TIOTIIMHAHHS CBHHIIIO B yCIX Bapi-
aHTax JoCHimay Oyia HU3BKOKO i 32 BHHATKOM KOHTPO-
JHHOTO BapiaHTa 3HAXOIMIACh Ha OgHOMY piBHI. Ilor-
JUHAHHS IUHKY TPOXOAMIIO ACIO 3 Pi3HOK IHTEHCHB-
HICTIO, TaK Koe(]imi€eHT HAKOMWYEeHHS IIMHKY Ha
KOHTPOJIFHOMY BapiaHTi cTaHOBHB 3,72 a Ha NITSTHKaX
Jie BHOCWJIUCh MIKpo#oOpuBa JaHWH TOKa3HUK OYB
MeHInu# 1 craHoBuB 3,57 (Ta0:. 4).

Tabmuug 4
KoedinieHTHn Hakonu4YeHHs Ba)KKHUX METAJIiB B POCIHHAX
03MMOr0 pinaxy 3aJie;KHo BiJ cucreM yaoopenHs (cepeane 2017-2018 p.p.)
. Baxki Metaiu

No Bapiantu yno0peHHs — -

CBHHEIb KaaMiit Milib [UHK
1. Kontpois (06po6ka H0) 0,3 0,33 0,59 3,72
2. Bionau 15 ma/ra 0,29 0,5 0,6 3,57
3. Kpantym-T'osij 21/ra 1,29 0,5 0,6 3,57
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TakuM 4MHOM, 3aB/SKH 3aCTOCYBaHHIO [103aKOpe-
HEBUX IUKUBICHb POCIMH O3UMOTO pIillaKy OpraHo-
MiHEpaJbHUMH J10OpUBaMHU KOE(]illiEHT HAKOMHMYEHHS
B 3€JIEHIi Maci pirnaky CBUHIIIO Ta UHKY OyB MEHIIMH
HiX Ha KOHTpoJi. KoediuieHT HaKoMueHHs KaaMilo Ta
Mifi OyB JeI0 BUIIHUN Hi>K Ha KOHTPOJIHHHUX JTUISTHKAX.

be3 MikpoeneMeHTIB NPUHIMIIOBO HEMOXKIINBE
TIOBHOI[IHHE 3aCBOEHHS OCHOBHHX JTOOpUB (a30Ty, (o-
cdopy i Kario) pocnmuHaMu. Hectaua MikpoeneMeHTiB
TopyIIye OOMiH peYOBUH Ta XiJ (Hi310JOTIYHHUX MIPOIIe-
ciB y pocnuHi. MiKpoeIeMeHTH CHpUSIOTh CHHTE3Y B
pOCIHMHAX TIOBHOTO CIEKTpa (epMEeHTIB, SKi Iar0Th
3MOTY iIHTCHCHBHIIIIe BUKOPHUCTOBYBATH €HEPTiI0 , BOLY
Ta MikpoeseMeHTH. TiJlbku 3aBAsSKH 30aJJaHCOBAaHOMY
3aCTOCYBAHHIO JOOPHUB, IO MICTATh MIKPOCIEMEHTH,
MO>XHa OTPMMATH MAaKCUMAJIbHUN ypoO)Kaill HaJIEekKHOL
SKOCTI , III0 TEHETUYHO 3aKJIaJCHUH Y HACIHHI ClIBCh-
KOTOCHOAAPCHKUX KyIbTyp. Hectaua mikpoeneMeHTiB
y IOCTYIHIH GopMi y rpyHTI HPU3BOJUTH 10 3HIKEHHS
MIBUAKOCTI Tepediry mporeciB, MO BiAMOBITAIOTH 32
PO3BUTOK pOCIHH. B KiHIIeBOMY pe3ynbTarti 1je pu3Bo-
IMTh J0 BTPAT ypPOXKaro, HOro KIIACHOCTI Ta He3aJ0Bi-
JBHUX OPTraHOJENTHYHHUX BIACTUBOCTEH .

[IpoBeneHHs MO3aKOPEHEBHX ITiHKUBIICHD € ede-
KTUBHUM CIIOCOOOM yIOOpEHHS CLIbCHKOTOCIIONAPChH-
KUX KyJBTYp B TOMY YHCHI 1 03uMoro pinaky. Ciiz 3a-
3HAYUTH, 10 TAKKH CIOCIO )KUBJICHHS POCIIMH BlIOMHUIA
JTaBHO, ajie TOIIUPEHHS Ha0yB B ocTaHHI poku. Ocob-
TMBO e(EeKTUBHUM € JIMCTKOBE (TI03aKOpEHEBE) BHE-
CeHHs MiKpoelleMeHTiB. E(heKkTHBHICTh TMCTKOBOTO 3a-
CTOCYBaHHS MIKpOEJIEMEHTIB y 0arato pasiB BHIIA I10-
PIBHSHO i3 BHECEHHSIM Y TPYHT.

Ha edexTnBHICTE 3aCBOEHHS MIKPOEIEMEHTIB
ocobmmBO BIUMBae (opma, y SKili BOHH 3HAXOISTHCS.
Tak, 3aragpbHOBIIOMO, IO HAHOLTBII €(PEKTHBHOIO €
XelaTHa, TOOTO opraHiyHa, ¢opMma, y sKiid Mikpoee-
MEHT (TIepeBaXXHO MeTall) 3HAXOAUTHCS Y 3B’ SI3Ky Xena-
TYIOYMM areHToM (MepeBaKHO OPraHIYHOK KHCIIO-
To10). EdexTHBHICTh XalaTiB NMpH M03aKOPEHEBOMY
JKUBJICHHI, 32 PI3HUMH JIOCITI/PKEeHHAMH, y 5-10 pasiB
Kpalla MopiBHAHO 3 coyboBUMH (opmamu. He3paxa-
I0YM Ha HEBEJIMKY KiNBKICTh CIIO)KUBAHHS POCIMHAMH
MIKpOEJIEMEHTIB, BOHU BiAirparoTh HE MEHII CyTTEBY
poib y hopMyBaHHI Bposkato, Hix MikpoenemeHnTH. He-
cTaya OyAb-sIKOTO eleMEHTa MOXe OYyTH JIMITYIOUnM
(haxTopom. Bimomo, 1o xoedirieHT BUKOPHCTAHHS TO-
JKHBHHX PEYOBUH X TPYHTY € HEBUCOKHUM: JUISl a30THHX
Ta KaJiitHuX 70OpUB BiH cTaHOBUTH Bi 30 no 60%, mis
(ochopuux Ha pi3HuX rpyHTaxX — Bif 15 no 40%, a mo
CTOCYETHCSI MIKPOEGJIEMEHTIB — MeHIe Hix 1% Bif py-
xomux (opM MikpoeneMeHTiB y rpyHTi. Lli dakru ga-
I0Th 3MOT'Y 3pOOHMTH IIEBHI BUCHOBKH II010 €PEKTUBHOT
opraHizauii miKUBICHHS POCIIHH.

Li ¢akTy naroTh 3MOTY 3pOOWTH NEBHI BUCHOBKH
110,10 €peKTUBHOI OpraHi3aii miUKUBIEHHS POCIIHH.

Hagith npu 1ocTaTHii KUTBKOCTI MIKpPOEIEMEHTIB
y TPYHTI POCIIHY JAJIEKO HE 3aBXKIU MOXYTh 3aCBOIO-
BaTH ix. @akTHYHO OyIb-5Ki IOTOAHI Ta TPYHTOBO KJIi-
MaTHYHI YMOBH 3HAYHO BIUTMBAIOTH HA JJOCTYITHICTD Mi-
KpPOEJIEMEHTIB JJIl POCIHH. A HaHECeHI Ha JINCTKOBY
HOBEPXHIO MIKPOEIEMEHTH JIETKO IIPOHUKAIOTh Y POC-
JUHYU, T0Ope 3aCBOIOIOTHCA, JAAIOTh IIBUIKHHA €(eKT.
[Tpu TMCTKOBOMY KMBJIEHHI MAaKpO Ta MiKpOEJIEeMEHTH

0e3rmocepeIH0 BKIIIOYAIOTHECS B CHHTE3 OPTaHIgYHUX
PEYOBHH y JHCTKaX ab0 MEepeHOCATHCS B iHIII OpraHd
POCIIMH i BUKOPUCTOBYIOThCS Y MeTabouti3mi. [To3ako-
pEeHEeBE KMBJICHHS, TPH SKOMY MOXHBHI €IEMEHTH B
pyxomux (opMax HaJIXOsATh Y POCIUHH, 3a3BUYal Ha-
OaraTo edekTUBHiIIe, HiXX BHECCHHS JJOOPHUB Y TPYHT.
CBoeyacHe MO3aKOPEHEBE IMiKUBICHHS J1A€ MOXKIIH-
BICTh 3a0€3MeYNTH POCIMHH MaKpO- Ta MIKpOeIeMeH-
TaMU B KPUTHYHI (a3l pOo3BUTKY, KOJIHM BOHH iX HalOi-
JpIIe MOTPeOYIOTh, 3MEHIIUTH NPOSBH CTpecy 3a Aii
HECTIPUATIUBUX YNHHUKIB TOBKLIIS, 3aTI00ITTH PO3BH-
TKY XBOpOO uepe3 HecTady TUX a00 iHIINX eIEeMEHTIB,
CTBOPHTH ONITHMAaJIbHI YMOBH JUISl POCTY 1 PO3BUTKY PO-
CJIUH.

Baxkki MeTany, HaAXOASYH Y POCIUHH, 3HUKYIOTh
€ ypo’kaii, moripIIyroTs HOTo SIKICTh HE JIMIIE CBOEIO
TOKCHKAIII€I0, ajle i 3aBa)KaloTh HaAXOIKEHHIO B POC-
JIUHA HEOOXiTHHUX EJICMCHTIB JKHUBICHHSA. XpOM, Hi-
KeJb, Mijib, KaJIMiH, pPTYTh, CBUHELb € IHTi0ITOPaMH Ha-
IXOMKEHHS 1 MepeMIIeHHs Mo pociuHax (ocdopy i
Kamifo. Haif0inpIe BaXKKUX METalliB HAKOTIHIYETHCS Y
KOPEHEBill CHCTEMi POCIIHH, MEHIIE — B CTe0ax i Haii-
MEHIIIe — B PEIPOAYKTUBHUX opraHax. L{s 3axoHOMip-
HICTH 30epiraeTsCs ¥ mpu 30UTBIIEHHI KOHIICHTpPALii
BaXKUX METAJIB Yy IPYyHTI [4].

B pesynbrari qoCHipKeHb BIUIMBY OpraHo-MiHe-
palbHUX JIOOPHB Ha BPOXKAHHICTH O3MMOTO DiMaKy Ta
0ioXiMiUHI TOKa3HUKU BigMideHa CIIiAyI04a 3aKOHOMi-
pHicTh. Tak, Ha KOHTPOJILHUX JUITHKaX 0e3 mo3akope-
HEBHX MUKUBJIEHb YPOXKaHHICTh HACIHHS pilaKy cTa-
HoBwia 3,29 T1/ra, omiiHIcTh - 46,2%. HaiiBumia ypo-
JKalHICTh HACIHHS 03UMOTO pinaky Oyia BiaMideHa Ha
JUITHKaX Jie B nepiof Bereranii y ¢azy OyToHizamii pi-
MaKky 3acTocoByBayu npenapatu Ksanrtym-I'ong B Ho-
pMi BUTpaTH 2 11/Ta — ypoXKaifHIiCTh HACIHHSA pilaKy cra-
Hosmia 4,42 T/ra , mo Oinpme Ha 1,13 T/ra y mopis-
HSIHHI 3 KOHTPOJIEM.

B pesynbTaTi 3aCTOCYBaHHS OpraHO-MiHEpaIbHUX
m00pHB 301IbIIIyBaIach OJMIHHICT y HACIHHI 03UMOTO
pinaky, i BUXijJ oJiii 3 oJfHOTO rekrapa. Tak, Ha KOHT-
podi Buxinx onii ctanoBuB 1,52 1/ra, a Ha JUTSAHKAX 7€
BHOCHIICH OpraHo-MiHepajbHi 100puBa mmijg yac 0yTo-
Hizalii — BiH cranoBuB 2,02 1/ra .

TaxuM 4nHOM, HalKpaIli yMOBH [UIs (POPMYBaHHS
3epHOBOI MPOAYKTUBHOCTI, BHXIJ XKHUPY Ta Oil0XiMIUHI
MTOKA3HUKH HACIHHS 03UMOTO PillaKy CKIIAINCS TPH 3a-
CTOCYBaHHI II03aKOPEHEBUX OOTPUCKYBAaHb OPTraHO-Mi-
HEpaJbHUMHU T0OpPHUBaMHU.

BucHoBku. BHeceHHs opraHo-MiHepaibHUX 100-
PHB CIIpUsiE HAJAXOMKEHHIO BAKKUX METANIB 13 TPYHTY
0 BEreTaTMBHUX OpraHiB pociuH. Ha minmsHkax e
MIPOBO/IMIIOCH TI03aKOPEHEBE OOMPUCKYBAHHS POCIHH
03UMOT0 pilaKy OpraHO-MiHEPAJbHUMHU JTOOPHUBAMH,
30kpemMa biomanom B HOpMi BuTpaTtH 15 Mi/ra BMIiCT
CBUHITIO OyB MEHIIINH Hi’K Ha KOHTPOJIFHUX JUISTHKAX 1
cranoBuB 0,16 Mr Ha 1 Kr rpyHTY, BiANOBIIHO BMICT
OUHKY TaKOM OyB MEHIIIMM B IOPiBHAHHI 3 KOHTPOJIb-
HUMH JiIsTHKaMu i craHoBuB 15,0 Mr Ha 1 KT TpyHTY,
1HIII TTOKA3HUKU BMICTY KaJMito 1 Mifi Oy Taki, sIK Ha
KOHTPOJIBHHX AUITHKAX.

[HTEeHCHBHICTH OTTIMHAHHS CBHHITIO B YCiX Bapia-
HTax Aociiny Oyiia HU3BKOIO i 32 BUHATKOM KOHTPOJIb-
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HOTO BapiaHTa 3HaxOAMJIACh HAa ojHOMY piBHI. [lorsiu-
HaHHS [UHKY OPOXOMJIO JIeUIO 3 PI3HOK IHTEHCHBHI-
CTIO, TaK KOC(DIli€EHT HAKOMTUYCHHS I[MHKY HA KOHTPO-
JILHOMY BapiaHTi CTaHOBUB 3,72 a Ha IUIIHKaX Jie BHO-
CHWJIUCh MiKpOIOOpHBA JaHUH MOKA3HUK OYB MEHIIIHH 1
cTa”HoBuB 3,57.

Ha xoHTponmbHHX niIAHKaX Oe3 M03aKOPEHEBHX
MiUKUBJIEHb YPOKaWHICTh HACIHHA pillaKy CTaHOBHJIA
3,29 T/ra, omiitHicTh - 46,2%. HaiiBuima ypoxaiiHicTh
HAaCiHHS 03UMOTO0 pinaky Oyiia BiqMidueHa Ha IIISTHKaX
Jie B TIepioJ1 BereTallii y a3y OyToHi3arii pimaxy 3acTo-
coByBanu npenapati Kaarym-I'onn B Hopmi BUTpaTn
2 51/ra — ypOoXKaifHICTh HACIHHSA pimaky craHoBmia 4,42
T/ra , mo Ounbie Ha 1,13 T/ra y mOpiBHIHHI 3 KOHTPO-
aeM.

CIIMCOK JIITEPATYPHU:

1. Bopucirok M. M. 3akoHOonaBue BperyIrOBaHHA
YIpaBiiHHS arpojaHamadTaMyd Ha 3acajax CTajloro
po3BUTKY. Arpoekonorigauii xypHan. Ned. 2010. C.
12-17.

2. I'apumok B. A., Jlemuyk C. M. Oprano-miHe-
panbHi J0OpHBa — KOMIUIEKCHE BHPIIIEHHHS BUKOPHUC-
TaHHS CHPOBHHHUX PECYPCiB. ATPOEIOTIYHUH Ky pHAIL.
Ne 4. 2014. C.78-81.

3. T'oponuiit M. M., lllukyna M. K., T'yaxos I. M.,
Ta iH. Arpoekosoris. K. Buma mkona, 1993. C. 156-
160.

4. T'opomuiit M. M., Bukin A. B., Haraescpka JI.
M. Arpoximis: Iligpyunuk. K. Bug. TOB «Anbday,
2003. 786 c.

5. I'pexos B. O., Hanpko JI. B. OxopoHna i BigTBO-
PEHHS POIIOYOCTi TPYHTIB Y 30HATBHUX arPOEKOCHCTE-
Max. Arpoekosoriunuii xxypHai. Nel. 2009. C. 43-47.

6. leromtok E. T'., Caiixo B. ®@., Kopwiituyk M. C.,
Ta iH. BUpoIyBaHHs €KOJIOTIYHO YHCTOT POIYKIIT po-
cnuaHunTBa. K. Ypoxait, 1992. 320 c.

7. Dobpsx . C., Kysin H. B. Koncepsauist nerpa-
JIOBaHHX, MAJIOTIPOAYKTHBHUX 1 TEXHOT€HHO 3a0pyTHe-
HHUX 3eMellb Ta IX BIUIMB Ha arpomaHamadTy. 30anan-
coBaHe npupookopuctyBanus. Ned. 2015. C. 5-9.

8. Kpasuenko M. C., 3106in 0. A., I{apenko O.
M. 3emnepoberro: [igpyqannk. K. JIubins, 2002. 496¢.

9. Hagrouiit I1. I1., Muciusa T. M. Ekosoriuna
6e3neka: Hapuanphuii mociouuk. XXuromup: Bunasau-
uTBO ,,JlepkaBHHI arpoeKoJIOTIUHMI YyHIBEpCUTET”,
2008. 284 c.

10. Hanrowiit I1. I1., Mucnmusa T.M., Mopo3oB
B.B., ta in. OxopoHa Ta parioHaJbHe BUKOPHCTaHHS
MIPUPOJHUX PECYPCIB 1 peKyJbTUBaNis 3eMelb: Hasu.
[oci6ruk. Kutomup: Bua. JAY. 2007. 420 c.

11. Tlonomapenxo C. II. Perymsatops! pocrta pac-
tenuit: [MoHorpadus]. K. IaTeprexnompyk, 2003. 312
c.

12. PazanoB C. ®@., [Iponenko A. A. ITutoma Gera-
aKTHUBHICTh PaJiOHYKIIIIIB Xap40BOI POCIMHHOI CHPO-
BUHU XMIJTBHHUIIBKOTO JIICIBHUIITBA. HaykoBO-TIpakTH-
4yHa KOH(epeHILlisl acmipaHTi, CTyIEHTIB Ta MaricTpis:
«Crpareris i TakTHKa 30epexxeHHs1 NoBKULL». 2014. C.
22-23.



22

International independent scientific journal Ne13/2020

ARTS

SPIRITUAL ORATORIOS OF I. C. F. BACH AND I. G. HERDER: FRUITS OF CO-CREATION

Gumerova O.
Chelyabinsk State Institute of Culture, Russia

JAYXOBHBIE OPATOPUMU U. K.®. BAXA 1 I.I'. TEPJEPA: IIVIOJAbl COTBOPYECTBA

Abstract
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The article discusses the results of the creative collaboration of I. K. F. Bach and I. G. Herder in the field of
sacred music. On the example of the oratorio “The Childhood of Jesus” and “The Resurrection of Lazarus”, new
features of this genre are revealed in the content, structure, poetic and musical language.

Annomauus

B cmamwe paccmampusaromes umozu meopueckozo compyonuvecmea M. K. ®@. baxa u U. I'. I'epoepa 6
chepe Oyxoenou mysviku. Ha npumepe opamopuii «[{emcmeo Hucyca» u «Bockpewenue Jlazapsy @vlasnsaiomcs
HOBbLE Yepmbl JMO20 JHCAHPA 8 COOEPICAHUL, CIMPYKIYPE, NHOIMULECKOM U MY3bIKATbHOM A3bIKe.

Keywords: I. K. F. Bach, 1. G. Herder, spiritual oratorio, «Storm and stressy», «expressive styley.
Knrouesvie cnosa: U. K. @. bax, U. I'. ['epoep, dyxoenas opamopus, «Sturm und Drangy, «evipasumenvruiil

CMUib).

CoBpeMeHHOE MY3bIKO3HaHHE BCE Yalle MOJHU-
MaeT BONPOCHI IBOTIOIMH TyXOBHOM OpaTOPUH B TBOP-
YecTBE KOMIIO3UTOPOB MOJOIOI0 KIACCHIUCTCKOIO
nokoseHus nocie M. C. baxa. IIpuctansHoro BHUMa-
HUSl YOCTOEHO, B YAaCTHOCTH, KAHTATHO-OPaTOpUab-
Hoe Hacneaue ero ceiHoBeil Kapna ®ununna OMany-
a8 [em. 5; 6; 8], Moranna Kpucrtuana [11], Buib-
renbMa  @pugemana [9]. 3HaYUTENBHO MEHBIIE
noBe3no TBopuecTBy Mx Opara Moramna Kpucrtoda
Opunpuxa, xots eme B Hagane XX Beka I'. [lroneman
B cepun «IIaMATHUKH HEMENIKOTO MY3BIKQJIBHOTO HC-
KyCCTBa» U3/ IBE €ro JyXOBHBIC OPAaTOPHH, CHAOANB
1eHHbIMM KomMMeHTapusimu [10]. Myssika U. K. @.
baxa noxa xpaiiHe peKo 3By4MT B KOHLIEPTHBIX 3ajax
U HE SIBJISIETCS OOBEKTOM Hay4HOTO M3yueHus. JaHHas
MCTOpPHUECKast HECTIPABEIIMBOCTb JI0JKHA OBITh, HAKO-
Hell, UCTIpaBJieHa, ¥ TBOPUYECTBO KOMIIO3UTOPA AOJIKHO
3aHATh JOCTOIHOE MECTO, KaK B penepryape UCIOIHH-
TeJIeH, TaK U B HCCIIEAOBaHUAX yueHbIX. OOpaieHue B
HACTOSILEN cTaThe K TyXOBHbIM opaTopusiM U. K. @.
baxa mMeeT 1enpl0 OCBETUTH BKJIAJ, KOMIIO3UTOpPA B
mporecc OOHOBIIEHUSI 3TOTO JKaHPa, KOTOPOTO MOTJIO
Obl HE MpPOM3OWTH, ecnu OBl cynpba He CcBs3aia
Horanna Kpucropa @pumpuxa ¢ U. I'. T'epaepom,
CTaBILIUM €T0 JYXOBHBIM COPATHUKOM, BIIOXHOBHUTEIIEM
U COABTOPOM.

Uctopust tBOpueckoro coxapyxectsa U. K. @.
baxa u U. T'. 'epaepa kparkas, HO OTTOIO HE MEHee
IJIOI0TBOPHAs, 0XBaThIBaeT NATh (1771-1776) net ux
npeObiBanust B blokkeOypre — croimue rpadcersa
laymOypr-JIunme. Ero npasurens Buibrensm | — u3-
BeCTHBII nonkoBozel CeMuieTHe! BOMHBI U reHepa-
(enmpaMapIIan, MPOCBEIICHHBIH AapHCTOKPAT, WIEH
BepnuHckoil akaneMun HayK, — NOCTaBUJI LIEJbIO Mpe-
Bpatuth brokkeOypr B Manenbkuii bepmima. CamMo0bIT-

HYIO apXHUTEKTypy 3TOTO ropoja JOJKHA OblIa JOIoI-
HUTh COBPEMEHHasi My3bIKa, 033ust U puiocodus. B
nepuox npasieHus Bumbrensma IllaymOypra-Jlumme
My3bIKa MepeXHBaja IMPEeKpacHOe BpeMs paclBeTa.
3HaunMyI0 posb B (POPMUPOBAHUH KYJIBTYPHOTO HPO-
cTpaHcTBa brokkeOypra ceirpana cynpyra Bunbsrensma
— rpa¢uns Mapus bapbapa Dneonopa Jlunme-buctep-
denbackas (1744-1776). U ecnu rpad crenan HeMaio
JUIS TIPOIIBETaHMUs caMoro ropoxa, To Mapus bapbapa
crana nokposutenbHuled U. K. @. baxa u U. I'. T'ep-
Jiepa, IpUHUMAs AEATEIBHOE y4acTHE B CyIb0€ Kaxk-
Joro U3 HUX. VIMEHHO ¢ ee 01arocioBeHHs W aKTHB-
HOTO TIOOLIPEHUS YBUAEIH CBET IUIOJBI UX COBMECT-
HOT'O TBOPYECTBA.

o Bctpeun baxa u I'epaepa B brokkeOypre kax-
JIBIA U3 HUX YK€ MPOXKUII 3HAUUTENIBHYIO YacTb KU3HU
U IOCTUT 3HAUUTEIIBHBIX YCIIEXOB B CBOEH TBOpUECKON
coepe. Uorann Kpucrod dpunpux, okoHunB o0yye-
Hue B Tomacmyne, B 1750 mony4un Ha3HaueHUE Ha
JIOJDKHOCTB KJIaBecuHHCTa B BrokkeOypre mpu asope
Bunerensma IlaymOypra-Jlunme. o ero mpuObiThs
POJIb KaIleJIbl CBOAMIIACH JINIIb K «MY3BIKAIBHOMY CO-
MIPOBOKACHUIO 00e0B 1 Komeauid» [13, c. 49]. Uepes
9 ner U. K. ®@. bax cTaHOBUTCS IPUABOPHBIM KOHIIEPT-
MeicTepoM, U NOJ €ro pyKOBOJCTBOM Karenia rpada
BuibrenbMa nepexuBaeT CBOM pPaclBET, CTAHOBSCH B
OJIUH PSJI C MPOCIIABICHHBIMU €BPONEHCKUMU Karen-
JIaMH TOTO BPEMEHHU.

My3sbika, 3By4aBIias npu ABope rpaga, BO MHO-
TOM OTpaxkana ero BKychl. [Ipu ero nBope paboranu
ntanpsackue mactepa (A. Kononna u [l b. Cepunn),
3eCh 3By4Yald UTAIbSHCKUE ONEPbl M KaHTAaThI
Hewmerikast My3bIka nHTEpecoBasia rpaga Kyaa MEHbIIe
UTaNBSHCKOW, U Uik Omaromapst M. K. @. baxy ona
3aHsIIa AOCTOHOe MecTo B BrokkeOypre. B mpuaBop-
HOW OMONMOTEKe MOSABMIACH COBPEMEHHAs MYy3BIKa
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manreiimieB — cumponnu K. Cramuia, A. Ouibna,
apuun U. Xomsnbairyspa, — a Taxoke oparopuu I . Porre.
OTa HOBasl My3bIKa CTaja MPOBOJHUKOM «IITIOPMEP-
CKUX» UJIed U HACTPOEHHUMU, IMOCTENEHHO pacipocTpa-
HABIIUXCS B ['epMaHuy M OKa3aBIIUX OOJIBLIOE BIIHSA-
Hue Ha U. K. @. baxa.

C konua 1760-x ronos B TBOpuectBe 1. K. .
baxa Havancs WHTEHCHBHBIA TBOPYECKUH TMEPHOJ.
Kpome MHOTrOYMCIEHHBIX COUYMHEHHII B cdepe Ka-
MEpPHO-UHCTPYMEHTAIBHOMN U COJIbHOW KIIaBUPHOU MY-
3bIKH, B mepuod A0 1770 roga oH COUYMHSET OEBATH
cumdonuii. A B 1769 rogy mosBIAIOTCSA €r0 TEPBHIE
opatopuu «Ilanmomuanku Ha ['onrodey (mubdperro . B.
3axapun) u «Cmepts Uucyca» Ha texct K. B. Pamnepa
(1760), ucmonb30BaHHBIA TPEXkIe B OJHOMMEHHBIX
oparopusx K. I'payna (1755) u I'. Tenemana (1756).
3to 6611 epBsIii onbIT Moranna Kpucrodpa Opunpuxa
B JIaHHOM >KaHpe, MOKa He MOPBIBABIIMKA ¢ 0apoyHOI
OpaTopHaJIbHOW TpaauIMell — HU B JIHOPETTO, HU B
CTPYKTYpE OpaTOpHH, HH B MY3bIKaJIBHOM SI3bIKE, HE-
CMOTpSI Ha ONpE/IeJICHHOE BIMSHNE TAIAHTHON CTHIIM-
ctukd. Jlume ¢ Hayanom cotpyanHuuectsa M. K. @.
Baxa c I'epmepom xaHp opatopuu mproOpeTeT y HEero
Ka4eCTBEHHO MHOE 3HA4YCHHE U JOCTUTHET BEPIINHBI
CBOETO PA3BUTHA.

Worann Tordpun [epmep mo mpuesna B brokke-
Oypr oOyuascs Ha 6orociioBckoM dakynprere Kénur-
coeprckoro yuusepcuteta B 1762—1764 romax. Ero
B3rsiAbl popmupoBanuck noj BiausHuem M. Kanra n
W. T'. 'amanHa, YUTaBIIUX JIEKIUU B YHUBEPCUTETE.
[epBBIii mpuUBMII €My KadecTBa IPOCBETUTENS-yde-
HOTO, 3HaHWE MeTa(pH3NKH, JIOTUKH, MAaTEMaTHKH, BTO-
pO¥ — 4y’KIBI TOYHBIM M €CTECTBCHHBIM HayKaM, pe-
JIMTMO3HO-HACTPOEHHBII JINTEPATOpP — COAEWCTBOBA
cTaHOBJIEHUIO I 'epaepa Kak MPOTECTAHTCKOTO MacTopa.
[TycTh MOCTIKEHNS! PEMTUTHO3HBIX UCTUH HE OBLT IS
I'epaepa npssmonuuerabiM 1 TpocThiM. C 1764 roma o
o0ocHOBaJICS B Pure B kauecTBe OMOIITHHIKA PEKTOpa
[EPKOBHOW MIKOJBI M CBSIIEHHHWKA, OJHAKO B CBOMX
Tpyznax atoro BpeMeHH («®parMeHTBI O HOBeWIIeH
HeMelKkol nurepatype» U «Kpurtuueckue neca») oH
BBICTyNaeT CTOpOHHUKOM BuHkensmana u Jleccunra,
paszmenss uX MaTepHanucThdeckue yoexnenws. ['ep-
Jiep NOJBEPraeT COMHEHUIO YYEHHE O HEMATEPUANIBHO-
CTH JIyIIN ¥ IEPKOBHBIE JOTMAThI M TPUXOIUT K MBICITH
0 TOM, YTO MCTOYHUKOM PEJINTHH SBIISIETCS YeJIOBEUe-
ckuil crpax. IlepexxuBas «IpOTUBOpEUHE MEXIY Ca-
MUM CcO0OH M CBOMMH JTOJDKHOCTIMI» [2, . 613], oH
pemaercs NokuHyTh Pury u yexats B Ilapux, rae 3Ha-
KOMHUTCS ¢ (PpaHIly3CKMMH NpocBeTuTesIMU. O01eHne
C HUMU MIPUBOJIUT €0 K YOCXKICHHUIO B TOM, YTO BOCIIH-
TaTeJbHYIO POJIb JOIKHO UTPaTh UCKYCCTBO, a HE Liep-
koBb. B 1770 roay B CtpacOypre ['epaep 3HakoMHTCS
¢ U. B. T'ete, KOTOpBI CTaHET €ro COPaTHHKOM B
YTBEPXK/IEHUN OCTETHYEeCKHMX wupaeanoB «bypu n
HaTucka». OJTHAKO MOJTHON 3PEJIOCTH IITIOPMEPCKUE»
yoexxaenus ['eprepa fOCTUTHYT IMEHHO BO BPEMsI TIpe-
onBanms B brokkebypre ¢ 1771 mo 1776 ronsl.

I'epmep 6bu1 mpurnamieH B brokkeOypr B kauecTBe
MPUABOPHOTO NPOTIOBEIHNKA U COBETHHKA KOHCHCTO-
pun. 31eCh MOABISIETCS PAJ €T0 CIUTIOPMEPCKUX MaHH-
tdectoBy». B 1773 1. coBmecTHO ¢ ['éte oH m3maeT cOop-

HUK «O HEMEUIKOM XapakTepe U ucKyccTBey». OqHoBpe-
MEHHO C 3THM YCWJIMBAIOTCSI PEJIUTUO3HBIE MCKAHUS
I'epnepa. B BrokkeOypre oH morpy3wics B U3ydeHHE
OuOIMK, Pe3yIbTaTOM Yero craja padota «JlpeBHeEi-
UK JOKYMEHT Y€JIOBEYECKOro poaa», B kotopou I'ep-
Jiep Terepb HacTauBaeT Ha TOM, YTO OMOJIHSI SIBIISIET CO-
0011 101 00’KECTBEHHOT'O OTKPOBEHUSI. Bo MHOTOM 13-
MEHEHHIO €r0 B3IJIS/IOB CHOCOOCTBOBAIM JPYXKECKUE
oTHomreHus ¢ rpadunelt Mapueit bap6apoii. «OHa, —
numer ['epaep, — nmeer MArkoe, gyTkoe cepaue. [1o-
UCTHHE, KIOMUTOKOBa Mapus. Jlio0smias, HexHasd,
HebecHas Mapus — UMEHEM M TPYIKIIBI — AYIIOW» [ITHT.
mo: 13, c. 59]. I'paduns Oputa OIM3KA TEpPHTYTEpaM —
IIPOTECTAHTCKOM CEKTE JIFOTEPAHCKOI0 TOJIKA. [ epHry-
Tephl KaK CTOPOHHUKHU «PEIUTHH CepAla Jelaln aK-
LIEHT Ha IEPEeKUBAaHUU JIMYHBIX OTHOLIEHUH ¢ XpHu-
ctoM. «[lox BimstHHEM ONM3KOM K TepHTyTepam TIpa-
¢uan Mapun laymOypr-Jlunme, a take Knaynuyca
u 1. K. Jlagatepa, — xak momuepkuBaeT B. Pe3BbIx, —
I'epnep oromen OT NPOCBETUTENHCKOTO palOHA-
m3Ma. OcoOCHHO SIPKO 3TO TPOSBIIIOCH B U3MEHEHUN
ero orHomeHus kK CesnienHoMy [Incanuro: ot moguep-
KHMBaHMS IPEUMYIIECTBEHHO JIHUIIb XYI0XKECTBEHHOMH
HeHHOCTH brubmmm Kak maMsATHHKA JpeBHEH M033UH K
YTBEPKICHUIO HCTOPUYIECKO JOCTOBEPHOCTH OnbOIeii-
cKoro cBujeTenbcTBa 00 OTkpoBeHUM» [7].

bnarouectuBas penuruosHas armocdepa mnpu
nsope [llaymOypr-Jlumnne, riryookoe u3yueHue OUOIHm
n BiusHUE yepe3 Mapuro bapbapy uzeit repHryrepos
3acTaBwIo ['eprepa BIUIOTHYIO 3aHATHCS pedopmoit
HEMEIKO! TyXOBHOH MO33UH.

IMogapkom cyan0bl cranmo st ['eprepa 3HaKOM-
ctBO B brokkeOypre ¢ 1. K. ®@. baxom. braropaps emy
OH OCBOWJI UTPy Ha KJIaBHpE, IPaBHiIa TeHepai-oaca, u
Jla’ke caM MOT aKKOMITaHHPOBAaTh ce0e BO BpeMsI IEHUS
on U meceH. B cBoux My3bIKanbHBIX BKycax ['epaep
obu1 6mm3ok Horanny Kpucrody Dpunpuxy, oH jro-
OMJI UTAJBSHCKYIO MY3bIKY, HO B elie OoiblIed cTe-
neun — coumHenus ['enpens, I'moka, I'alimpa, Mo-
napra. My3bika Obla JUIsi HEro He TOJIBKO YIOBOJb-
CTBHEM U YyTCUIEHHEM, HO ¥ OOBEKTOM €ro
KPUTHUYECKHUX PELIEH3UH U UCCIIeI0BaHUH, OCHOBOH 151
pa3BuTHS 3CTeTHKM KaHTa mpW CO3IaHUM IMECEHHBIX
COOPHHKOB ¥ COOCTBEHHBIX OITBITOB B KAHTATHO-OPATO-
PHAIBHOM >KaHpE U MY3BIKAIBEHOH JIpame.

Bnaronmaps obmenuro ¢ baxom nepexn 'epaepom
OTKPBUINCH TIEPCIEKTHUBBI JUII OKOHYATEIBHOTO pelle-
HUS TaBHO BBIHAIIMBAEMOU peOpPMEI TyXOBHOH IM03-
3un. OH MOT' SKCIIEPUMEHTUPOBATh, YIIyOJsTh CBOU
MY3bIKaJIbHBIC TO3HAHUA, CBA3BIBAA CBOIO TCOPHUIO C
MPaKTHKOM, NeTalbHOo obroBapuBas ¢ baxom TexHuye-
CKHeE BOIIPOCHI; 3HAKOMUJICS C Pa3IMYHBIMH MY3bIKalIb-
HeIMH (popMaMu Ha TpuMepe counHeHui baxa u tem
caMbIM TPHOOpETall ONbIT /IS SKCIIEPUMEHTOB B CO0-
CTBEHHOH ITO33WH IS IpaM U KaHTar.

Eme B Pure, paboTas Hag TeKCTOM KaHTATHI « 13-
musHAA pasymay (1766), I'epaep 3amymeiBaeTcs o 3Ha-
YUMOCTH MCTHHHO TOTHOHM K YHOTpPEOJIEHHIO KaHTaT-
HOM 11033un. OH CTaBUT «IOOPOTHYIO KAHTATHYIO I103-
3UI0» BPOBEHb C T'€POMYECKON IMOAMON W JpaMoi.
«Ecmy, — KaKk yTBEpKIaeT OH, — B PEUUTATHBAX COOBI-
TUSI TIEpEIaHbl BCEMH KPAaCKaMM I033UH U MY3bIKH,
€CJIM apuu JOCTUraloT OTPaKEHUS YyBCTBA M SA3bIKA
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cepia Bo BCel CBOEH cuile, €CJIM XOpbl U XOpaJlbl 3a-
TEM BO3BBIIIAIOT ATH YyBCTBA JI0 UCIIOBE/IN, TOTAA KaH-
TaTta OyJeT eqUHBIM LIENbIM, IJIe BCE 3T YacTH HaXo-
JIATCSI B COOTBETCTBUU C reomMeTpueil u aspurmueil. Ho
KOHEUYHO, NTO3THUYECKUN T'e€HUM, KOTOPBIN, KaK XyJ0XkK-
HHK KHCTb, IIPEBpAIaeT CTHX U pUPMY B S3bIK UYBCTB,
JIOJDKEH BJajeTh W OJaro3BydweM I033HH, I10100HO
My3bIKe» [1UT. o: 13, c. 61].

lepmep mumer o COBPEMEHHBIX KOMITO3UTOPAX,
HYKIAIOIINXCs B HOBOI KaHTaTHOM TI033UH, O TOM, UTO
My3BIKalTbHAsT TO33Ws  MO-TIPEXKHEMY  OTIHYAeTCS
«HEMEITKOW TSDKEIOBECHOCTHIO, TPYOOCThIO B CKOBAH-
HOCTBIO». OH BBICKa3BIBAET COXKAJICHHE O TOM, UTO
«"epMaHMs CIUIIKOM Majio BBIABHUHYJIA MY3bIKaIbHBIX
MIO3TOBY», U YTO JIyYIlIe [IEPKOBHBIE IPOU3BEICHHS OT-
JINYAIOTCSI BEJIMKOJIETIHOW MY3BIKOW U «HUYTOXXHBIM)
TtekctoM [Tam xe].

I'epaep onHMM M3 MEpBBIX PELIMI PEaNH30BaTh
meuTh! Kitonmroka B pa3BuTHH B 0(OPMIICHUH HEMETI-
KOW KaHTaTHOW W omepHOoW mo33uu. OueHuBas 3Haye-
Hue nod3uu Knonmroka st KyneTypsl I'epmanun, A.
[epunar B cBoeM wuccienoBannu «lcrtopus opato-
PHI», YTBEPIKIIACT: «...BBICOKOE BIMsSHIE MeTacTa3zno
Ha UTAIBSIHCKYIO OPAaTOPHIO OJIEKHET 110 CPaBHEHHIO C
BIIMSIHAEM, OKa3aHHBIM KIIOMIITOKOM Ha HEMEUKYIO
opatopuio» [14, c. 362].

BriasunyTthie KitonmTokom uaen oka3any OrpoM-
HOe BiMsiHME Ha yOexxneHus ['epaepa. JlyxoBHast moa-
3Ws HY)K/IaeTCs B TaKMX 00pa3ax, KOTOPHIE, 10 yOexe-
Huo Kionmroka, «B 0JJHO M TO K€ BpeMsl AaBan Obl
MUILy YMY ¥ IPUBOJWIN B IBUXKEHUE CEPICUHBIE ITepe-
>kuBaHus» [12]. laHHast MbICIb SIBHO KOPPECHOHIU-
pyer c Boicka3biBanueM K. @. O. baxa, pa3nenseMsiM 1
Horannom Kpucropom Opuapuxom: «My3bika umeer
BBICOKHE 1end. Ef Ha[uIeKuT He ylu JackaTh, a IpH-
BOJWTH B JABIXKeHHE cepame» [1, c¢. 61]. Dra murara
ramOyprckoro baxa u3 «OmnbiTa HCTHHHOTO HCKYCCTBA
UTPHI HA KJIABUPE» JIMIIH IOATBEPKIAET, YTO UCKAHUS
MO3TOB M KOMIIO3UTOPOB HAIIPABIICHBI B 3TO BpeMs K
o01Iel e — JOCTH)KEHHI0 MaKCHMaJIbHOM BbIpa3u-
TENBHOCTHU, HEMOCPEICTBEHHOCTH YyBCTBEHHOI'O BO3-
JIeHCTBUS ¥ SMOLIMOHATIBHOM APKOCTH BBICKA3bIBAHUS.

Bwmecte ¢ U. K. ®@. baxom I'epaep coznan psn co-
YUHEHUH, TJ€ NONBITANCA TNPETBOPUTH ITH HOBBIE
uaen. Cpenn HUX — AYXOBHBIE OpaTopuu «JleTcTBO
Wucycay u «Bockpemenne Jlazaps» (1773), He-
CKOJIPKO KaHTaT M JBa APAMAaTHICCKUX MPOM3BEACHUS
(«bpy™» n «®umokrery, 1774).

Bce mpoussenenust Obut Habpocaubl ['epaepom
JIOCTaTOYHO OBICTPO, HO MEJIEHHO BOILIOIIAIUCH B
M3Hb. ['epaep 0JAro M TIIATENIbHO HUTU(OBAT CBOU
YEepHOBUKH, NPHUCIYIINBAsICh K COBETaM M OLIEHKaM
baxa.

Wx nepBoii coBMecTHOH paboToil cTama GuOnei-
ckas kaptuHa «JlerctBo Mucycay, TekcT kotopoi ['ep-
Jiep IpenoJHec B Ka4eCTBE POXKAECTBEHCKOro NoJapKa
cBoeil HeBecTe Kaponune ®naxcnani ¢ NpUIIHCKOM:
«3TO COYMHEHHE JIIoOBH U OnaroroBeHus» [13, c. 65].
CrrycTst HecKOJIbKO AHEH OH Bpyumn ero Mapum Bap-
6ape. BepositHo, TpeboBaTensHOCTE [ 'epaepa k camomy
cebe ObLIa CTONb BBICOKA, YTO OH OTKA3aJICs OT yKasa-
HUS cBoero aBTopcTBa. «Ilogemy ObI, — mucana B OTBET

Ha 310 Mapust bap6apa, — He 671ar0CI0BUTH 3TOM pabdo-
TOH JIIOOBU U MIPEJAHHOCTHU OOJIBIIIE OTKPHITHIX CEPIETL,
YeM JIMiIaTh UX IpaBa O61HaTbC§I C U3BECTHBIM aBTO-
pom?» [Tam >xe]. iMeHHO OHa BBICKa3ajia UICIO MOpY-
4yuTh co3fganue My3biku Horanny Kpucrody ®pu-
JIpUXY: «Kak Obl MHE XOTEJIOCh, YTOOBI Hall JOOpPBIHA
bax namucan [Ha 3TOT TeKcT| xopollee counHeHue!»
[Tam xel].

Bax ompaBman HameXIbl TTOKPOBUTEIHHUIIBI, CO-
3[1aB OPaTOPHUIO, KOTOpas CYIIECTBEHHBIM 00pa3oM OT-
JUYaIack OT €ro MPEeKHUX OIBITOB B 3TOM kaHpe. Ho
u nmbpetTo 'epaepa B cpaBHEHUH C €r0 CTapoil KaH-
TaTHOH MO33HMeH, 3HAMEHOBAJIO COOOH CYIIECTBEHHBIH
mporpecc. 3T0 MPOSBUIIOCH B COJEPKAHUU PEUUTATH-
BOB, BBIPA3UTCIbHOCTHU sA3bIKa, B My3I)IKaHI)H0'6HaFO-
naTHOW mpupoae ero moa3uu. «JlercrBo HUucycan —
CKOpe# mepesiaua 4yBCTB 0 CIYYal0 POXKICHUIO XpH-
CTa, HEXKEIIM OpaTOPHATIBHOE ONMUCaHue OMOJICHCKOro
noBecTBoBaHUs. OpaTopus COCTOUT U3 NPOHUKHOBEH-
HBIX JTUPUIECKUAX U JKUBOIMCHBIX AIIH300B, BEIpaxKa-
IOIINX PAJOCTh MTACTYXOB, YCIBIIIABIINX BECTh O POXK-
neHnn XpHUCTa, TF000BE U TpeBory Mapuu, TOoIIeH
TPOTATENbHYIO KOJBIOSNBHYI0 MIIAJACHITYy, HeOeCHYIO
My3BIKy U OmaroroBeHne CHMEOHA, MPHHSBIIETO B
pyKu cBoM XpHCTa.

I'epaep, B paboTe Haa JUOPETTO MBITACTCS YHTH
OT MPUBBIYHBIX HITAMIIOB U CO3aTh TCKCT, B KOTOPOM
BOIUIOTHIINCH OBI €T0 HOBAaTOPCKHE B3IJIAJIbI HA COBPE-
MEHHYIO TI033UI0 B JyXe «OYpHOrO CEHTUMEHTa-
n3May. [1oBBIIEHHAS SKCIPECCUs] HOBOW pEIIUTHO3-
HOW TOA3MHM Halula OTpakeHHe B OOTraTcTBE CHHOHH-
MOB, CBO0OOJIE WMHBEPCHH, YCCUCHUH IPEAJIOKEHHMH,
OOMJIMM BOCKJIMIIATEIBHBIX 3HAKOB, ITOBTOPAX, HarHe-
TAIONINX HAMPSDKCHHE.

ITo mercm I'eprepa, «... TO33Ms JOIHKHA OBITH Ya-
CTBIO TEJIOTO, OHa JOJDKHA 03BYYHUBATh
(“ebouchieren”) u “HampaBiIATH €IIe HE OMPEACICHHOS
omyiieHrne My3sikn”. OHa MO/DKHA OBITH TEM, ‘“deM
OBIBACT HAJMKUCH HA KAPTHHE — OOBSICHCHHEM, YITPaB-
JICHUEM MOTOKAa MY3BIKM IOCPEICTBOM CJIOB, PaccChl-
naHHBIX B HEil™». [10, c. VI]

Pabora npotekana B TECHOM KOHTaKTe KOMITO3H-
TOpa W Mo3Ta, 4To, Kak numiet ['. Hroneman [10], noxa-
TBepXkaroT pykonucu ['epaepa ¢ momerkamu baxa, n
N3MEHEHHs, BHECCHHBIC B TEKCT B (DMHAIILHON BEPCHH.
B gactu «HebecHast my3bika» ['epaep momemiaer pe-
MapKy: «co3/1aTh 3P PEeKT MPHOIKEHNS HEOSCHOH My-
3BIKM», & OTHOCHTEIBHO aKKOMITAHUPOBAHHOTO PEYH-
TatuBa CHMEOHa OTMEUaeT — «3TO JOJDKHO 3ByYaTh
Ipopodecku, cuibHO, mpepsiBucToy [10, c. VI]. Bax
a0COJIFOTHO TOYHO CJIEOBaj 3THUM yKa3aHusM. -
(exTa MPUONTMKCHUS HEOCCHON MY3BIKU €My YAalI0Ch
JIOCTHYb TIOCPEJICTBOM IIOCTEIIEHHOIO — B MaH-
TedMCKOM JyXe — TUHAMHYECKOTO HapaCTaHHsI OPKECT-
POBOTO 3By4aHHs, @ TAKXKE TPAHCIIO3UIMH OJTMHAKOBBIX
noctpoenuid u3 G-dur B D-dur. A «popoyeckoe, ChiTb-
HOE, MIPEPHIBUCTOEY 3By4YaHHe B peuntaruBe CuMeoHa
OH TIepeaal ¢ TOMOIIBIO OCTPOTO ITYHKTHPHOTO PUTMA,
IUCKPETHOCTH MEJIOAMYECKON JIMHUH U IPPEKTHBIX
TUHAMHYECKHX KOHTpacToB. Vcmomp3oBaHME MOI00-
HBIX CHJIBHOACHCTBYIOUINX BBIPA3HTEIBHBIX CPEICTB
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CTaHET XapaKTEPHON 4epTOH HOBOM My3bIKH, pa3BHUBa-
foreicss 60k 000K C COBPEMEHHOH «IITIOPMEPCKOI
I033UEMH.

KponoTnuBelif COBMECTHBIII TpyJ YyBEHYAJCS
ycniexoM. Ilocne ucnonHenus kanratsl Mapust bap-
6apa mumer ['epuepy: «CeromHsi BeuepoM ciyaia
HeOecHy1o My3bIKy baxa u3 «/lercrBa Uucycay, koro-
pas cTajna NPUHOIIEHUEM M yKpallleHHeM Ipa3/IHUKa,
MHOTHE OCTaJIUCh 10/ BreuaTienueM. Moit ['ociogun
[rpad — O. I''] Ha3Ban ee kapTuHOU Padasis, u B 3TOM,
KaK OH CYHTAeT, BUHOBATHI UMeHHO BeI» [13, ¢. 65].

Bcnen 3a mepBoii coBMecTHOH paboToif mocieno-
BaJI0O COYMHEHHE HOBOM opaTopuu — «Bockpecenue Jla-
3aps». [loBogoM [Tl ee HamMCaHMS MOCITY>KHJI 3aKa3
rpapuan Mapun BapOapel mo ciydaro cMmepTH ee
Opata-Onn3Hernia OepaunHanaa. ['epaep BHOBb co3mai
JTHOPETTO, KOTOPOE BOILIOIIAET HOBBII THIT 4yBCTBOBA-
HUs, TepeJaeT IOBBINIEHHYI0 JKCIPECCHIO BBIpaXke-
HUSL.

VcXOMHBIM HMCTOYHUKOM IS HETO ITOCIY>KWJIN
crpoku u3 EBanrenns or Moanna, Ho ['epaep nurupyer
WX JIUIIB (pparMeHTapHO, CYIIECTBEHHO JOMBICIINBAS 1
JOTIOJHSASL €BAHTENbCKYI0 HCTOpHUI0. TOIBKO ABE Kap-
THHBI TI03T COXPAHSIET, HE MEHSISI — H300paXKeHUE CKOP-
Ostmeit Mapuu y Morwiel Jlasapst U cieHy BOCKperie-
Hus. Bece ocTanpHOE — a IMEHHO PajjoCTh, BEIpaXKEHHE
MIPU3HAHUS U Bepbl B BOCKPECEHHUE MTOCTIE CMEPTH — J10-
6aBlIeHO UM CaMHM.

Kax u B mepBoil oparopuu, I'epaep yrounser
(YHKIIMM pa3lesioB: apuu M apHo30 IepeNaroT B Hel
JUpUYECKUE U3NHUAHUS, PEUUTaTUBEl SECCO U
accompagnato mpoABHUraroT AEHCTBHE Blepel. Bax-
HEWIIMMH OMOPHBIMH TOYKaMH CTAHOBSTCS XOPAaJbl
(MOMEHTBI MOJIMTBEHHBIX Pa3MBIIUICHIH) U XOPBI KaK
000011IeHNE KOJUIEKTUBHOM YMOIIMH.

Teker oparopun «Bockpecenue Jlazaps» n3Ha-
YaJIbHO TIPEOTNpeieNsieT MPeoI0JICHHE B MY3bIKE O-
noaddexraoctu. Ha ceit pas, 3ta TeHICHIIMS MPOSIBH-
Jach B TOpa3no OOJbIICH CTENEeHH, YeM B OpaTOpHU
«[erctBo Uncyca», B KOTOPO COOBITUIHOCTH M3HA-
4aJbpHO ObLIa CBelieHa K MUHUMYMY. B criene Bockpe-
meHus Jlazaps HaOmogaeTcss OYKBalbHO €XKECEKYH-
Hasi CMEHa SMOLMH U COOBITHH, Ha KOTOPBIE YYTKO OT-
KJHMKaeTcss My3blka. K MogoOHON CTpeMHTEIbHOCTH
pa3BUTHUS MPHU3BIBATH B CBOEM TBOPYECTBE U JIpaMa-
Typru «bypu u HaTtuckay, a JIeH1, B yacTHOCTH, THMcall,
YTO CIEHBl JOJDKHBI YEPEAOBATHCS CTPEMHUTENBHO,
«KaK yJapbl TPOMa.

HoBusna TpakToBKH *kaHpa oparopuu I'epaepa u
baxa nposiBMIach U B WHAMBHAYAIN3alUN €€ CTPYK-
TYpBI, OTBEYAIOIIEH MOITHUECKOMY 3aMBICITy U OTKIIO-
HSIONIEHCS OT TUIIOBOTO JBYXYAaCTHOTO HOMEPHOIO
CTPOEHUS HEMELIKOM JyXOBHON OpaTOpPUH B IEPBOI MO-
nosue XVIII Bexa. B 6ubneiickoii kaptune «JlercTBo
Wucycay», 9yTh 1 HE 110 3aKOHAM XHUBoTHCH Padadis,
MPOSIBISIOTCS YE€PThl CUMMETPHHU, OChK0 KOTOPOH CTa-
HOBUTCS KONbIOEbHAs Mapuy, OKpy>KeHHas MacTyIIe-
CKUMH ITIECHSIMH, 3ByYaHHEM HeOCCHOW My3BIKH M XO-
poB anrenoB. Obmiee oOpamiieHre KapTUHBI 00pa3yoT
HavyalbHOE COJI0 AHTIeNa U 3aBEPIIAIOIIEE COIO aNbTa.

HeoOb14HO0 1 cTpoeHue opaTtopuu «BockpenieHue
Jlazapst», TA€, BONPEKH TPAJULIUH, B3aMEH 3aKIIOUH-
TENBHOTO X0pa, JOJKEHCTBYIOIIETo epeiaTh pajocThb

IO CITy4ar0 BOCKPECEHUs, 3BYUHT IedaibHast apust Te-
HOpa B HavainbHOM ToHampHOCTH f-moll. CMmbica ee
CTpaHHBIM 00pa30M IepeUYepKUBAET BCE, O YEM IOETCS
B XOpax M XOpajiax, BOCIEBAIOIINX A0 3TOr0 pajocTh,
TpuyM( BOCKpeceHHs, MoOey *KHU3HU Hall CMEPTHIO U
BEYHOCTb AyIu. Ee TeKCT He napyeT HaJeKabl, Halpo-
TUB, CKOpEH OTHHMaeT ee: «YMHUpaeT Mos nyma, /
YMupaeT ayma Most CMepThIO IpaBeJHUKa». OObsCHe-
HHE TI0100HOTO 3aBEPIISHNs OPaTOPHH JISKHT B chepe
OOBIYHBIX YETTOBEUECKIX OTHOMICHUH. JInKytommit u-
HaJIBHBIA XOp OKa3aJcs Obl HEYyMECTHBIM B OPaTOPUH
o CiIydaro cMepTu Opara rpadunu. U 3ToT MuaHOCT-
HBII acCIeKT TOKE OTBEYACT KyJbTy UYyTKOTO CEepAla
HOBOM 3I10XHU.

K coxarneHuio, He COXpaHWINCh MAPTUTYPHI IPY-
THX COBMECTHBIX AYXOBHBIX KaHTaT, a TakXke IpaM
«bpyT» 1 «PUIOKTET» B KOTOPHIX HAIEN OTPasKeHUE
tupanobopueckuii nadoc 'epnepa. Herpyano nomeic-
JIMTH, YTO U B ATUX Ipou3BeneHusx bax u ['epaep nsu-
TajJuch B CTOPOHY CO3JaHUS HOBOM My3BIKIBHOM
Ipambl, moo0Ho [moky m MomnapTy, cOBEpIIMBIINM
MOJ] BIMSHHEM «IITIOPMEPCKO» apambl pedopmy
OTIEPBI.

TBopueckuii coro3 U. I'. I'epaepa u 1. K. ©. baxa
OBUT 000I0HO TUTONOTBOPHEIM. Pedopmaropckue mo-
meiciel U. T'. 'epaepa B 00nacTi AyXOBHOW MO33HMU
HAIIIM MeabHYIO ITOYBY TS BOIUIOIIEHHUS B MY3bIKE
baxa. B cBorwo ouepenp, opaTopualibHOE TBOPYECTBO
Noranna Kpucroda Opunprxa npu conpukoCHOBEHUH
CO «ITIOpMepcKoit» moasmed ['epaepa mpuobpeno
OILIYTHMBIA pa3Max, MOOYAMIO €ro K IOWCKY SIPKOTO
HOBaTOPCKOTO $3bIKA, TMOKOW MY3bIKaJbHOW CTPYK-
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SOIL DEGRADATION AND THE EFFECT OF EROSION ON THE AGROCHEMICAL PROPERTIES
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JIETPAJIALIMSI IIOYB U BJIUSIHUE PO3UUA HA ATPOXUMHUYECKHE CBOVICTBA IOYB
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TawkeHmcKuil UHCIMUMYm uppueayull UHICEHEPO8 U MEXAHU3AYUU CebCKO20 XO3SUCMEd,
Tawxenmckutl 20Cy0apcmeeHHblll azpapHulil YHugepcumem

Abstract

The article writes about the problem of soil degradation in the southern mountainous regions of the Republic
of Uzbekistan and the protection of soils from erosion, as well as the effect of erosion on the agrochemical and
chemical properties of typical and dark gray soils. The aim of the research is to study changes in the agrochemical
properties of soils under the influence of water erosion in foothill, mountainous conditions, taking into account
the elements of the slope and the exposure of the slopes. To solve these problems, the distribution of different types
of crop rotation and the application of minimal soil cultivation on rainfed lands and on the steepness of the slopes
must be taken into account when designing an anti-erosion system.

AnHomayusn

B cmamve nuwemca o npobneme dezpadayuu nou8 8 I0IHCHLIX 20PHLIX PAUOHAX pecnyOauxu Y3bekucman u
OXPAHbL NO4Y6 Om IpPOo3uu, a MmakKaHce 6aUsIHUe IPO3UU Ha azpoxumudecKue u xumuiecKkue CBOUCMEA MUNUYHBIX U
MEMHbLX cepo3emMos. Ue./lbio UCCCO0BAHULL AGTACTNCA U3y4eHue U3MEeHEeHUsl acpoxXumMu4ecKux C60UICME No4e noo
Oeticmeuem 600HOLL apo3uu 6 npedzoprzx, COPHbBLX YCIOBUAX C YUENMOM IJIEMERNO6 CKIIOHA U IKCNO3UYUU CKIOHO8.
ﬂﬂﬂpeweime 2mMux 300a4 yttumbleambCﬂpacnpe()ereHuupa3Hblx munoe 6‘660050[7011’!06 U npumerHeHue MUHUMalob-
Hotl 06pa60m1<u nouye Ha 602aprlx 3EMJIAIX U HA KPpYMU3He CKIOHO68 HEeNpemMeHHO 00J12ICHA npoekmuposanuu cu-

cmeMmbl RPOMUBOIPOIUOHHBIX MEPONPUSTNULL.

Keywords: degradation, mountainous areas, soil protection, soil erosion, agrochemical properties, typical
and dark gray soils, crop rotation, minimal cultivation, steepness, slopes.

Knrwuesvie cnosa: deepadauuﬂ, 2OpHblEe paﬁonbz, oxXpaHa noue, 3po3us noue, acpoxumudecKue ceoﬁcmea,
munuy4nsle U memHvle cepo3embl, ce6006op0m, MUHUMATIbHAA o6pa6oml<a, Kpymu3sHa, CKJIOHbL.

Beenenne

Cuctembl, Oa3upyrouecs Ha 00pabOTKe MOYBHI,
MOTYT OBITh MPOJYKTHBHBIMH, HO B JOJITOCPOYHOMN
MEpPCIIEKTHUBE HEYCTOMYMBBI B 9KOJIOTHYECKOM M 9KOHO-
MHUYECKOM OTHOIIEHHX. [IoToMy 4TO CTereHb aerpa-
Ay MoYB (OT 3PO3UHM M JIPYTuX (HOPM CHIKCHUS
TUTOIOPOMINSL TIOUBHI), KaK MPABHJIO, BBIIIE, YEM CTE-
MIeHb MIPUPOIHOTO MOYBOOOPA30BAHMS U CIOCOOHOCTH
MOYBEI K  CAMOCTOSITENIFHOMY  BOCCTaHOBIICHHIO
(Nurbekov, A. u coasr.,2013). Jlerpaganus mo4s —
9TO COBOKYITHOCTH HPOIIECCOB, KOTOPHIE MPHUBOIAT K
N3MCHCHUIO q)yHKL[I/Iﬁ IMOYBbI, KOJIMYCCTBCHHOMY U Ka-
YECTBEHHOMY YXYIICHHUIO €€ CBOMCTB, IOCTEIIEHHOMY
YXYIUICHUIO ¥ yTpare mogopoaus. Jlerpaganus mous
MPOHCXOJUT U3-3a MOTEPH OPraHMYECKOro BEIECTBA
MOYBBI M CBSA3aHHBIMHU C MOYBOH (hopMaMM KW3HH, a
TaKKe pa3pylIEHHs ee CTPYKTYpHI U3-3a Upe3MepHO
BBICOKOI CTENeHH OKHCJIEHUsI, POUCXOIILECH B pe-
synbrare Benamku (Nurbekov, A. u coasrt.,2013). Ak-
TyanbHOCTh [I3PC3 mms pa3BUTHS CETBCKOTO XO3sii-
CTBa Ha MEXIYHAPOTHOM, HAITMOHAIEHOM M MECTHOM
YPOBHSX 3aKIFOYAETCS B €r0 OTIIMYHH OT CHCTEM, OC-

HOBaHHBIX Ha Bcmamike. CyTh JaHHOTO OTJIHYHUS 3a-
KJIIOYaeTCs B TOM, YTO OHO OJHOBPEMEHHO CIIOCO0-
CTBYET TOBBIINICHUIO MPOYKTUBHOCTH CEITLCKOXO3Ti-
CTBCHHBIX KYJbTYp, a TaKKE COXPAHCHUIO HSKOCH-
CTEMBI, TAaKUX KaK O3JI0POBJICHHE IMOYBBI, OOphda ¢
9pO3HUCH, YUCTas BO/IA, PACHICIICHUE YTIIepPOIa, IIUKIIBI
MUTATEIBHOTO, YIIIEPOAHOTO W BOJHOTO OOMEHOB, 3a-
[IUTa pacTeHUH OT BpeauTeneii u 6onesneii (Nurbekov,
A. u coaBt.,2013).

[Ipobnema oxpaHBI TOYB OT SPO3UH aKTyalbHA
JUTSI MHOTHX CTPaH apuIHON 30HBI MUpA, B TOM YHCIIE,
s Y36ekuctana. B HacTosee Bpems U3 00IIei mio-
miaau PecriyOmuku 44896,9 Thic.ra Ha CEIBCKOXO3sTi-
cTBeHHble yroaui mpuxonutcs 20388,9 Teic.ra u u3
HUX HE TojBepxkeHo Oonee 4700 ThIc.ra, pacopocTpa-
HEHA OHA HA CKJIOHAX rop, MPEAropbsIX U ajpipax. B
0c000 OMAaCHBIX pa3Mepax 3TOT BUJ IPO3UH MPOSBIIS-
€TCsl Ha CKJIOHOBBIX 3€MJISIX, 3aHATBHIX OOTapHON Mmami-
Hel WM nacTouaMu. B ropHBIX 1 B IPEATOPHBIX paii-
OHAaxX BOJHAs 3PO3HS Pa3BHBACTCS BCJCICTBHE BBI-
pyOKH JIECOB M WHTEHCHBHOTO BBIMaca ckoTa. [lpm
COBPEMEHHOM COCTOSTHIH OXPaHBI IIPUPOIEI Hanboee
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aKTyaJbHOI CTaHOBHTCS pa3paboTKa HAayYHO-00OCHO-
BaHHBIX METOJIOB YIPABJICHUS OHOJIOTHYECKUMH CH-
CTeMaMM BOCIIPOM3BOJICTBA IPUPOJIHBIX PECYPCOB U
BOCCTaHOBJICHHUS pa3pyIICHHBIX JaHaadTos. B cBs3u
C 3TUM, BO3HMKAIOT NMPOOJIEMBbI OXPaHbl U YTOUHEHUS
palioHOB HMHTEHCHBHOT'O BO3JICHCTBHS Ha IPHUPOLY.
Crenyer paclinpuTh Hay4HBIE HCCIICIOBAHUS, CBSI3aH-
HBIE C KOMIUIEKCOM M3y4YEHUs] TOPHBIX U MPEATOPHBIX
9KOCHCTEM, MOAHATHEM HX IIPOXYKTUBHOCTH, Ooiee
panMoOHAIBHOHN JKCIUTyaTaleld pecypcoB TOPHBIX 00-
nactedd. Bece 3TH BOpoCH! B yCIOBHUSIX HE3aBUCHMOTO
Y36eKkucTana pa3pennmel, 100 TOYBOOXPAHHBIE MEPHI
HaIpaBJICHbl Ha JajibHEHIIee YIy4IIeHHWE YCIOBUMN
JKH3HH, a TAKKE Ha JIOCTIDKEHUE DKOJIOTMYEeCKOro Oa-
TOTIONTYYHsI OyyIIMX TOKOJICHHH.

Marepuaj 1 MeTOAbI

Lenpro HaIMX MCCIIEOBAHUM SBISIOCH H3Y4EHHE
M3MEHEHHs] arpOXUMHUYECKUX CBOIMCTB IOYB MOA JeH-
CTBHEM BOJHOM 3pO3UH B IPEATOPHBIX, TOPHBIX YCIIO-
BHSIX C YIE€TOM JIEMEHTOB CKJIOHA U HKCIIO3UIINH CKIIO-
HOB.

Oprannyeckoe BEIIeCTBO — 3TO OJWH U3 BaKHEH-
MIAX 3JEMEHTOB MOYBEHHOTO miopopoaus. [Ipomeccs
00pa3oBaHuUsl CTPYKTYpPBI, COCTOSIHHE BOJHO-BO3YII-
HOT'O ¥ TEIUIOBOTO PEKUMOB [0YB, OOECTIeYeHNE pacTe-
HUM MOUTATEIbHBIMU BC€IIECTBAMHM 3aBUCUT OT Kaye-
CTBEHHOT'O U KOJHMYECTBEHHOTO COCTaBa OpraHHYe-
CKOTO BellecTBa. B mporecce CcMbIBa BEpXHUX,
HanOoIee II0IOPOAHBIX TOPH30HTOB MPOUCXOIAT 3Ha-
YHUTEJIbHBIE U3MEHEHHUS €€ arPOXUMHUYECKHX U arpodu-
3MYECKUX CBOMCTB. DPOIUPOBAHHEIE ITOYBHI, IO CPaB-
HEHHUIO C HECMBITHIM ITOYBAMH BOJIOPA3/IEIOB U IIHPO-
KOBOJIHHCTBIX PaBHHH, XapaKTEPHU3YIOTCS MEHBIIEH
MOIITHOCTBIO TYMYCOBOTO CJIOSI M O0Jiee HU3KHM COZIep-
JKaHUEM TyMyca.

[Ipomecc 3po3um pe3Ko yXyAIIaeT arpoXuMHdIe-
ckue cBoiicTBa 1nous. IIpu aToM cHuXkaeTcs copepxa-
HHe TyMyca 1 GopmM azora, hochopa u kanus. Tak, kak
IIOKa3bIBACT JAHHBIC B HECMBITBHIX TUITMYHBIX U TEMHBIX
cepo3eMax B A maX. FOPU30OHTE T'yMyCa COJACPKHUTCS
0,90-1,35%, B cmabocmerteix —0,86-1,10, B cpesane-
cMBITBIX 0,65-0,99%. OcoOeHHO 0OCIHEHBI T'yMyCOM

MIOYBBI PaCIONIOKEHHbIE B IOXKHBIX JKCIIO3MIMAX THE
KOJIMYECTBO €r0 B TUIIMYHOM M TEMHOM Cepo3eMe B A
max. ropu3onte cocraniser — 0,65-0,82%, a ux yoObiBa-
HUEC BHU3 JOBOJIBHO PE3KO, 4 B HECMBITBIX IMOYBAX €TI0
COJIep)KaHWE YMCHBIIACTCs BIIIyOb OoJiee WM MEHee
paBHOMepHO. Takoe HHM3KOE COopep)KaHue ryMmyca TH-
NMUYHBIX U TEMHBIX CEPO3eMax, OCOOEHHO B IOYBAX
PacIoI0KEHHBIX I0XKHBIX CKIOHAX BO BCEX HCCIEaye-
MBIX ITOYBaX CBsI3aHA C MPOLIECCOM BPO3UH, COBOKYII-
HOCTBIO PACTHTENILHOTO IIOKPOBAa M CYXOCTBIO BEpX-
HETOo CJI0s TI0YB.

CremyeT OTMETHTb, YTO BBICOKAs IIOJBEPIKEH-
HOCTb TUIIMYHBIX ¥ TEMHBIX CEPO3EMHBIX [I0YB 3PO3UH
SIBIIICTCSI Pe3yJIbTaTOM OOJIBIION KPYTHU3HBI CKIIOHOB,
€1aboro TPaBsSHUCTOTO MOKPOBa M OTCYTCTBHE B 0OJIb-
IO 4YacTW TEPPUTOPUU MPOTUBOIPO3HMOHHOW MeEpo-
MIPUSITHH, 0COOCHHO Ha OOTAapHBIX MaXOTHBIX 3EMJISIX.

B 006cnenoBaHHBIX TOYBAX COJEPIKAaHKE BaJIOBOTO
a30Ta U3MEHSETCS] B TECHOM CBSI3U C COJIEP)KaHHUEM Ty-
Myca. HaumGoispimee ero KOJMYECTBO HAKOIUICHO B
BEpXHHX TYMYCHPOBaHHBIX TOPH30HTax. B CMBITBIX
Pa3HOCTAX CEPO3EeMOB COZICPIKAHUE €ro Pe3KO yMCHb-
maercs. B OorapHBIX 3pOAMPOBAaHHBIX Cepo3eMax
YMEHBIIAETCs, KpOME I'yMyca U a30Ta, COJlep)KaHue He-
KOTOPBIX ITUTAaTENILHBIX AJIEMEHTOB, B YACTHOCTH BaJIO-
BBIX U TIOJABMKHBIX (hOopM (ocdopa u Kanusi.

Pe3yabTatsl

JlaHHBIE TTOKA3bIBAIOT, YTO PA3NIM4MUs B CO/IEpIKa-
HUH BaJIoBOTO (pocdopa 1 Kajaus B HaXOTHBIX TOPU30H-
Tax ClabOCMBITHIX W HECMBITBHIX NOYB HE OYEHb Be-
JIMKH, HO HA CPEHECMBITHIX Pa3HOCTSIX HaOIIomaeTcs
HEKOTOpPOE yMEHBUIEHHE HX BaJOBOTO KOJIMYECTBA.
OT0 00BsICHSIETCS] TPUOIMIKEHHEM K THEBHON MOBEPX-
HOCTH HIDKHHX TOPM30HTOB IIOYBHI, OEHHBIX (ocdo-
poMm u kanueM. Tak, o] BWISHUEM JINBHEBOM 3PO3UHU
collepKaHWe BallOBOTO (ocopa B MaXOTHOM TOPH-
30HTE TUITUYHBIX cepo3eMoB yMeHbImnaercs ¢ 0,200%, y
cnabocmbiThix 0,176%, y cpennecmbiThix 0,115% , B
TEMHBIX cepozeMax coorBercTBenHo 0,215%, 0,206%,
0,145%.
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Tabmuma 1

Bausinne 9PO3¥H HA arPOXUMHUYECCKHE U XUMHN1IECCKHUE cBoiicTBa
60rapm>1x THIIHUYHLIX U TEMHBIX CEPO3€MOB.

Pa3zpe3 u Ha3zBaHue Tny6usa, | Tymyc | Asor, Basosoii, (%) [TonBrKHBIH, KI/MT
No | mouB, CTENEHb CMBITO- oM % (%) bocdop | kammii P, Os K,0
CTH, KPYTH3HA CKJIOHA
TunuuHblil cepo3eM, CyrIMHUCTHIH, CalipoO.
0-25 0,98 | 0,081 0,200 1,68 8,60 153
P-9. TunmuneIii cepo- 25-47 0,80 | 0,066 0,125 1,55 6,30 140
1 | 3eM, HeCMBITas MOYBa. 47-67 0,60 0,058 0,180 1,50 5,10 150
Kpyrtusna ckiiona 1-2° 67-93 0,50 | 0,048 0,165 1,47 3,25 136
93-125 0,42 | 0,040 0,160 1,15 2,64 110
0-22 0,86 | 0,074 0,176 1,65 7,05 165
P-3. TunmussIi cepo- 22-38 0,71 0,065 0,255 1,60 5,43 150
2 3eM, CI1a00CMBITAsL. 38-60 0,65 0,060 0,189 1,54 3,50 125
Kpyrusna ckiiona 3-4° 60-86 0,56 | 0,060 0,169 1,52 2,65 123
86-120 0,50 | 0,051 0,165 1,47 2,64 114
P-8. Trmuambiii cepo- 0-22 0,65 | 0,058 0,115 1,60 7,50 80
3 3e1\;1. CpenecmbITas 22-35 0,60 | 0,045 0,175 1,55 6,50 110
HouBa. 50 35-57 0,57 | 0,065 0,177 1,51 5,35 122
’ 57-85 0,42 | 0,040 0,155 1,05 4,64 113
TeMHbIH cepo3eM, CYTIIMHUCTHIN, Oorapa, [Tagasxr.
0-20 1,35 | 0,097 0,215 1,80 | 8,00 200
P-5. TemHblii ceposem 20-52 1,05 | 0,065 0,225 1,75 | 6,60 186
5 HeCMBITAs [TOUBA ’ 52-75 0,80 | 0,062 0,165 1,60 | 4,05 109
’ 75-110 0,65 | 0,055 0,140 1,80 | 5,10 -
110-150 0,50 | 0,040 0,155 1,60 | 6,15 -
0-20 1,10 | 0,088 0,206 2,03 | 6,53 120
P-6. Temmbii ceposen 20-42 0,60 | 0,075 0,228 1,85 | 8,00 105
6 craBocMBITas, Kpy- ’ 42-70 0,55 | 0,055 0,360 1,80 | 5,33 140
-, 2_3’0 70-91 0,50 | 0,050 0,400 1,70 | 5,20 105
' 91-112 0,40 | 0,049 0,418 1,45 | 4,05 98
112-150 0,35 | 0,035 0,355 1,52 | 5,00 85
P-20 Temmm1ii cepo- 0-21 0,99 | 0,088 0,145 1,75 | 6,05 240
3em, Gorapa, cpeiHe- 21-35 0,95 | 0,066 0,200 1,65 | 5,65 172
7 CMI:ITaSI HpOl;Ba v 35-52 0,84 | 0,050 0,220 1,55 | 5,33 95
- CKJ‘IOHa,S-%}(; 52-74 0,53 | 0,075 0,240 1,48 | 5,00 -
74-110 0,56 | 0,059 0,300 1,25 - -

3akiriouenue

["opHBIe ¥ TperOpHbIE 3eMIIH 3aHUMAIOT IPEUMY-
IECTBEHHO CKIIOHBI KpyTH3HOM Gonee 100, GorapHbie
namau — 5-10° 1 Menee.

Pacnipeneneane 3emens MO0 KPYyTH3HE CKIOHOB
HETIPEMEHHO JOJDKHA YUYHUTBIBAThCSA TPH pacIpezere-
HHUH Pa3HbIX THIIOB CEBOOOOPOTOB M MPUMEHEHUE MH-
HUMaJbHOH 00pabOTKM Ha OOTapHBIX 3eMIISIX U NPHU
MPOEKTHPOBAHUU CHCTEMBI ITPOTHBOIPO3MOHHBIX Me-
ponpusTUil.
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Abstract

2. Yopa

The article analyzes the influence of macroeconomic indicators on the yield of stock indices on the example

of BRICS member countries. The analysis of basic macroeconomic indicators and the dynamics of stock indices
of the leading exchanges of Brazil, Russia, India, China, South Africa for the period from 2013 to 2017 is pre-
sented. The average annual and total increase in indicators for the period are calculated. Conclusions about the
absence of an obvious connection between the growth rate of macroeconomic indicators (GDP, inflation, unem-
ployment) and the growth rate of stock indices in these countries are drawn.

Annomauyusn

B cmamuve anaiuupyemcs 6JIUAHUe MaKpOIKOHOMUYECKUxX nokazameinei Ha 00X00HOCMb (ﬁOHOO@bUC UHOEK-
cog na npumepe cmpan-dnenos bBPUKC. Ilpugeden ananuz 6a306bix MaKpoIKOHOMUYECKUX noKazamenel u Ouna-
MUKA POHO08bIX UuHOeKkco8 eedyuux oupoic bpasunuu, Poccuu, Unouu, KHP, FOAP 3a nepuoo ¢ 2013 no 2017
200vl. Paccuumanvl cpedne2o0060ii (ceomempuueckoe cpednee) u 00uuil npupocm noxkaszamenei 3a nepuoo. Je-
AQIOMes 8b1600bL 00 omcymcecmeuu 04eBUOHOIL CEA3U M@Dicay memnamu npupocma MaKkpOIKOHOMUYECKUX noKaA3a-

meneti (BBII, unpnayus, 6espabomuya) u memnamu npupocma poHO08bIX UHOEKCO8 8 OUHHBIX CHIPAHAX.

Keywords: securities market, macroeconomic indicators, stock indices, interconnection, BRICS
Knrwuesuvie cnosa: PUIHOK YEHHbLX 6yMa2, MAKPOIKOHOMUYECKUe noKasameliu, 6up9f€€6ble uHOeKCbl, 63aUMO-

ceasb, BPUKC

PBIHOK 1IEHHBIX Oymar CIIy’KHUT OJHUM H3 KIIIOUe-
BBIX MEXaHW3MOB TIPUBJICUCHHUS IEHE)KHBIX PECYPCOB B
pEanbHBI CEKTOP SKOHOMHUKH JJIsI MOJACPHM3ALNH U
pacipeHus MMpOU3BOICTBA, Pa3padOTKH HOBBIX HPO-
IYKTOB M TeXHOJOTHi. BMecTe ¢ TeM MHpOBBIE PBIHKH
LEHHBIX OyMar, Kak I0Ka3bIBaeT OIIbIT, MOT'YT OBITh UC-
TOYHHKaMH MaciiTaOHON (puHAHCOBOW HECTaOMIBHO-
CTH, MAaKPO3KOHOMHYECKNX PUCKOB M COLUATBHBIX I10-
TpsICEHUH.

B sxoHOMU4YeECKO# 1 yueOHOH TUTEpaType yTBep-
JKTAETCsl, YTO PHIHOK LIEHHBIX OyMar sIBJISICTCS] BaYKHBIM
MHJMKATOPOM COCTOSHHS 3KOHOMHKH. POHIOBbBIE UH-

JIEKCHI, COTJIACHO KJIACCHYECKUM MPEICTABICHUAM, H3-
MEHSIOTCSI COHANPaBJIEHHO C YKOHOMMUYECKHMMM LIHK-
JAMH W UMEIOT BBICOKYIO KOPPEISIMOHHYIO 3aBHCH-
MocTh ¢ BBII u 1pyrumu Makpo3KOHOMUYECKUMU MO~
kazatensamu [1; 2; 3].

Lenpio HacTosIIEH pabOTHI SABISAETCS BBISBICHUE
HaJU4yds M CTENEHH BIUSHUS MaKpOIKOHOMUYECKOM
CUTyallul Ha JMHAMHUKY (DOHJOBBIX MHJEKCOB CTpaH-
yinenoB BPUKC.

Paboueil rUIOTE30M WCCIEIOBAHUSA SBIISIETCS
MPEAIOTI0KEHUE O TOM, UTO CTPAHbI C CAMBIMHU BBICO-
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KAMH TEMIIaMH S5KOHOMHYECKOT0 pocTa Oy IyT HOKa3bI-
BaTb CaMbIC BbICOKHEC TEMIIbI IPHUPOCTA (l)OHZ[OBI)IX HUH-
JIEKCOB.

OOBEKTOM HCCIIeI0BaHUS SBJISIOTCS SKOHOMUKHU U
PBIHKHU IIeHHBIX Oymar crpaH-wieHoB BPUKC.

[Ipeamer uccnenoBaHusi — MAKPOIKOHOMHUYECKHE
MOKa3aTea M OupXKeBble WHAEKCHl CTPaH-WICHOB
BPUKC.

I'pynmuposka BPUKC (panee BPUK), Bo3unkmias
B 2006 roxy, o0BbeIUHIECT Pa3BUBAIOIINAECS CTPAHBI C
BBICOKHMM ITOTEHIIMAJIOM POCTa U CYIIECTBEHHBIM BIIHS-
HHEM Ha MUPOBOE SKOHOMUYECKOE pa3BUTHE.

B Tabnure 1 npuBeeHb! OCHOBHBIE MaKpOIKOHO-
Mudeckre nmokaszarenu crpan-wienoB BPUKC. Kurait n
WHaus moKa3bIBaIOT KOJIOCCAIBHBIE TEMITBI IPUPOCTa
peamsHoro BBII, a B bpasmwmun, Poccum u HOAP
HaOJII01aeTCsl OTPUIATENBHBIH 3KOHOMHYECKUIT POCT.
Pa3bpoc mokazatenss BBII mexay cTpaHamu cocTaB-
nsiet 35,5 paza. B pelitunre ctpan mupa mno pasmepy
BBII crpanst BPUKC pacnoioXuinch CIeAyonM
obpazom: Kuraii — 2-e mecro (nocne CIIA), Unnus —
6-e, bpasunus — 8-e, Poccus .- 11-e, FOAP — 32-¢.

Uucnennocts Hacenenuss Kuras u  Unaun
HEYKIIOHHO cOJmKaeTcs U coctaBisuia B 2016 roay co-
oTtBeTcTBeHHO, 1,316 m 1,390 mupza. uenosek. [lpu

MPAKTHYECKH OIMHAKOBON YHCICHHOCTH HACeJICHUS
BBII Kuras mpeBbIaeT COOTBETCTBYIOIIMI IOKa3a-
tenp Unanu B 4,7 pas.

Paz6poc nokasarens BBII mo TITIC 3HaunTensHO
menbIne: 30,4 pasza. [Ipu 3ToM MO mapuTeTy MOKyIIa-
TeNbHOM criocobHocTr Bee ctpanbl BPUKC 3anmmMaror
B peTHHTE CTpaH Mupa Oojee BEICOKHE mo3ummm: Ku-
Taii .— 1-e mecto (23300, 7 mupa. gomn), Magus — 3-¢
(9448,6 mupa. momn), Poccus — 6-e (3749,2 mupg.
noiun), bpaszunus — 8-e(3240,5 muapa. momn) , FOAP —
29-¢ (765,5 mupn. momn).

3nauenns mymeBoro nokasaremns BBII mo IIIC
st Kuras, bpaswmun u IOAP Omusku: 14,4, 14,1 u
12,3 ThIC. TOUI. Ha Yell. COOTBETCTBEHHO. Poccus mo
BBII no IIIIC na nyury HaceneHHs MOYTH B JBa pasa
oTepeskaeT 3TU CTPaHbI (27,8 THIC. MEXK. TOJUL/4E.),
a Mlanns — B 1Ba pasa oTcTaer oT HuX (6,5 ThIC. MEXI.
JIOJIJL./9eTL.).

B Bpasmwiuu u FOAP ocTpo cTouT BOIpoC BBICO-
Koi 6e3paboruus! (B bpasmmun — 17,1%, FOAP —
27,6%). B Kurae u Unnuu 6e3paboTriia coxpaHsercs
Ha cTabMIbHO HU3KOM ypoBHe 3,5-3,9 %.

Tabmuma 1
OcHOBHBbIE MAKPOIKOHOMHUYECKHUE NOKa3aTe M cTpaH-wieHoB BPUKC

IToka3zarens [lepuon bpazunus Poccus WNunusa Kwuraii | JOAP

2013 201,0 1425 1220,8 | 1349,6 | 53,1

2014 203,0 140,4 1270,0 | 1368,0 | 53,9

2015 205,0 140,0 1280,0 | 1375,0 | 54,8

Hacenenwne, MiH. 4eJIOBEK 2016 206,0 139,7 1300,0 | 1383,0 | 55,6
2017 207,7 144,0 1316,9 | 1390,1 | 56,5

CAGR 0,66 0,21 1,53 0,59 1,25

Ipupoct (%) 3,33 1,05 7,87 3,00 6,40
2013 2190,0 2113,0 1758,0 | 9491,0 | 367,0
2014 22440 2081,6 2000,0 | 10355,0 | 351,0
Paswep peanbHoro BBIT 2015 1800,0 1867,8 2100,0 | 11065,0 | 318,0
MDA J107TAPOB CLHA, 2016 1770,0 1188,9 2300,0 | 11199,0 | 295,0
2017 2055,0 1500,0 2600,0 | 12238,0 | 344,0
CAGR -1,26 -6,62 8,14 5,22 -1,29
Ipupoct (%) -6,16 -29,01 47,90 28,94 -6,27

2013 15,5 14,8 5,2 11,8 12,5

2014 15,5 15,92 55 12,6 12,5

Pasmep BBII (o IITIC) Ha 2015 14,8 17,85 5,9 13,6 12,5
JyIIy HacEeJIeHHs, ThIC.10JIIa- 2016 14,1 20,23 6,2 14,4 12,3
pos CIIIA 2017 15,6 27,8 6,5 16,7 12,2
CAGR 0,13 13,44 4,56 7,19 -0,48
IIpupoct (%) 0,65 87,84 25,00 41,53 -2,40

2013 6,2 6,8 9,6 2,6 5,8

2014 6,3 55 5,8 2,2 6,1

2015 9,0 50 49 15 46

WNudmnsmus, % 2016 8,7 4,7 45 1,9 6,3

2017 3,7 51 3,6 2,2 54
CAGR -9,81 -5,59 -17,81 -3,29 -1,42

IIpupoct (%) 38,7 30,1 31,6 10,8 315

2013 7,2 5,8 3,5 6,4 24,7

2014 6,8 55 3,4 4,1 25,1

2015 8,3 572 3,5 4,1 25,4

Yposens 6e3padoTutipl, % 2016 11,3 5,6 35 4,05 26,7
2017 13,1 572 3,5 3,9 27,6

CAGR 12,72 -2,16 0,00 -9,43 2,25
IIpupocr (%) 81,94 -10,34 0,00 -39,06 | 11,74

HUcrounmk: cocraBieno aBropamu o ganaeiM BPUKC u Poccrara [4; 5]
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CornacHo MeTouke BeemupHoro 6anka Ha OCHO-
BaHuU nokasarens BH/[ Ha nymy HaceneHus CTpaHbl-
yieHsl BPUKC sBnsroTcs pa3BuBaroMMucs (C 10X0-
JlaMU BBILIE CPEIHET0 YPOBHS), OJTHAKO JIeXKaT OJIM3KO
K «TpaHuIe» pa3BUTHIX cTpaH (12616 nomnn.) [6]. Bme-
CTE€ C TeM, [10 MHOT'MM IIPU3HAKaM UX MOKHO OTHECTH
Y TPyTINE Pa3BUTHIX CTPaH:

- HaJIMYHME BEICOKOTEXHOJIIOTMYHBIX OTPacIIeH mpo-
MBIIJICHHOCTH B CTPYKTYypEe HApOJHOTO XO3AHCTBa
(aspokocmmueckas (Hampumep, Embrarer — B bpasu-
mn, Pockocmoc — B Poccum), dapmameBTHueckas
(mammprmep, Cipla, Ajanta Pharma — B aamm), aBTOMO-
omnectpoenue (Hanpumep, JAC MotorsGeely; Great
Wall Motor B Kurae) u ap.;

- Hanmmuue [T —cexropa (Hanpumep, ITAUTEC,
TIVIT —B Bpasunuu, Tata Consultancy Services — B
Wnnun, Sanexc, Kaspersky — B Poccun );

- TPU3HAKH «3EJICHOW» DKOHOMHKH (Harpumep,
KHP 3anumaer 30% MHPOBOTO phIHKA 3J€KpO- U T'H-
OpumHBIX aBTOMOOMIIEH, Bpasmmus 3aHnMaer mepBoe
MECTO B MHpE 10 NTPOM3BOACTBY H IKCIIOPTY OMOTOII-
nuBa (OHo3TaHONA);

- BBICOKas JOCTYITHOCTb YCIIYT 3/[paBOOXPAHECHUS,
oOpazoBaHus, KynbTypsl (B Poccun) u ap.

B Toxe Bpems B ctpanax-wieHax BPUKC nme-
IOTCS OTAEJIbHBIE IOPOYHBIE KIIPU3HAKI CTPaH C HU3-
KUM ypoBHeM pa3BuTuia. Croja, B IEpPBYIO OYepels,
ClIeyeT OTHECTH BBICOKYIO CTENCHb COLMAIBHOIO He-
pasenctBa (Munexc Jxuau B KOAP sBisiercs omHuM
13 caMbIX BBICOKHUX B Mupe (0,625), B OCTaNbHBIX CTpa-
Hax- BPUK Beime pomyctumoro 3naueHus (0,449,
0,479, 0,417,416 cCOOTBETCTBEHHO)).

Crpanbl-uniensl BPUKC sBrstoTcs kpaliHe HEOA-
HOPOJHBIMH TI0 COLIMAIBHBIM, SKOHOMUYECKHM, JIEMO-
rpaduaeckuM xapakTepuctukaM. «Pa3dpocy Bennk He
ToJbKO 1O noka3atento BBII Ha nymy Hacenenus, HO
M [0 TAKUM BaXKHBIM IOKa3aTeNIsIM, Kak KO3 GHUIIMEHT
poxmaemoct (5,95 - B Unauu; 1,64 — B Poccun), ypo-
BeHb rpamoTHocTH (79,3% —B Unaun; 97,8 —B Poccun),
JIOJIS HaceJIeHHsl ¢ BBICIIMM oOpa3oBaHueM (9,8% — B
Wnpnnm; 22,8% —B Poccun) [3].

B Ttabmuue 2 mpuBelcHAa IMHAMUKa WHIEKCOB
crpan-uieHoB BPUKC 3a ananornunsiii nepuox: opa-
sunbckuit Gounoseiii nHnexkc IBOVESPA, poccuii-

ckuii poumoBeIid HHAEKC MMBB, unmuiickuii hoHmI0-
BBIH MHJEKC Sensex, TOHKOHICKUH (POHIOBBIA MHIEKC
HangSeng, oxHoappukaHckuil (HOHIOBBI HHAEKC
FTSE/JSE Top40.

Ibovespa (BVSP) —donnossiii unaexc bpasu-
nuu, paccauThiBacMblil Ha @onnosoit oupxe Can-Ila-
yiy. Brmrowaer akuun 50 xpynmHeWIIMX KOMOaHHUH C
oOmie kanuranu3anuei 6onee 2 TpiH. qowr. CIIA.
Wupekc yauTeiBaeT 00BEM CIOCIOK W OOIIYIO KaruTa-
JMU3AIII0 OMPIKH, TAKKE MPUCYTCTBYET MOMIPABOYHEIN
Ko3((PHUIIMEHT, KOTHPOBKH OOHOBIIAIOTCS — €XKece-
KyHIHO. «JIOKOMOTHBBEI» HHAEKCa — 00OPOHHO-a3PO-
KocMmmueckas Kopropamus Embrarer u ®onmosas
oupxa Can-Ilaymy.

Sensex — ocHoBormoyararonmii uHaeKc bomoOeii-
ckoii (hOHIOBOM OMPIKH, KOTOPBII PACCUUTHIBACTCS 110
nokaszatesnsim 30 kpynHeimux komnanui Mugum. Oco-
OCHHOCTBIO TTOKa3aTellsl SBIAETCS ero YCTOWYMBBIA U
IJTAaHOMEPHBIH POCT.

HangSeng - Bemymuit nanekc ['oHKOHCKOM (OH-
IOBOM OMpPI)KH paccUMTHIBacTCA HAa OCHOBE akmmii 50
KPYIHEHITNX KOMIAaHWH, 3aHUMAIOMIUX IIPUMEPHO
70% kanutanu3anuu [ OHKOHTCKOH (hOHIOBOI OHPIKH.
Wnpexkc mMeer 4 moaMHAEKCAa: KOMMYHAJIbHBIA, (u-
HAHCOBBIW, IPOMBIIIJIEHHBIA U XOJJUHIOBBINA. UeTbIpe
KpynHeHmux 0aHKa, aKI[MA KOTOPBIX BXOIAT B COCTaB
ungekca (HSBC, China Construction Bank, Industrial
and Commercial Bank of China, Bank of China), siBysi-
IOTCSL «JIOKOMOTHBaMM» HHJEKCA U B CyMME OIEpH-
pYIOT 00beMaMu, MPEeBOCXOISIIIUMH (PHHAHCOBYIO CH-
cremy CHIA.

FTSE / JSE All-Share— Bemymuii unaekc Noxan-
HecOyprckoit (hoHI0BOM Oupxwu, oxBaThBatoImii 60%
perHOYHOHM Karmranu3anun. Oxono 40% ydacTHHKOB
oupsxu u uanekca JSE All-Share — npeanpusitus an-
Ma30- W 30JI0TOMOOBIBAIOIMIETO CEKTOpa, CEKTOpa I0-
ObIuM U TIepepabOTKH MOJIE3HBIX UCKOMACMBIX.

WuTepec mpeacrapisieT He aOCONOTHOE 3HAUCHHE
WHJIEKCa, 8 OTHOCUTENIbHOE (IIPOIIEHTHOE U3MEHEHHE 32
MIEpUO), TTOCKOJIBKY TT03BOJISIET CPAaBHUBATH TUHAMHKY
HH/IEKCOB 3a pa3HbIe MEpUOJIbl, a TaKXKe pa3Hble HH-
JIEKCBI MEXIY COOOH.

Haunbonpmmii mpupocT 3a aHAIM3UPYEMBIA Iie-
PHOJ TTOKa3a)I UHACKC Sensex, HauMEHBIIHNA TPUPOCT
HangSeng.

Tabmuma 2
DoHpoBbIe HHIeKCHI cTpaH-4w1eHoB BPUKC
q""*”":}fé“ e Henio IBOVESPA, | MMBB, | Sensex, | HangSeng, | FTSE/JSETop
A proa Bpazmmms Poccus Wunusa Kurait 40, IOAP
2013 50793,49 1475,40 21170,68 23370,77 41482,39
IMokasarenb, 2014 50007,09 1470,57 27403,54 23386,65 43969,96
MYHKT 2015 44682,24 1743,14 26079,48 21912,85 44693,95
2016 59126,16 2195,07 26626,46 22227,07 43901,99
2017 73611,48 2115,80 33911,81 29109,61 52533,04
IIpupocr 3a me- 2013-
pioz, % 2017 45,02 43,41 60,18 24,56 26,64
CAGR 5 7,70 7,48 9,88 4,49 4,84

HcTOYHUK: COCTABIEHO aBTOPAMH T10 TaHHBIM [7]
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B Tabmmue 3 mpuBeneHo cpaBHHTENbHOE conocTtaBieHue ctpadn BPUKC no ronoBoMy cpemgnereomerpmye-
CKOMY TMPHUPOCTY BBIIIETPUBEACHHBIX MaKPOIKOHOMUYECKHX MOKa3aTeied M (OHIOBBIX MHICKCOB, MIPOBEICHO
pamKUpPOBAHKE TI0 JAHHOMY [TOKA3aTeNI0 YKa3aHHBIX CTPaH M UTOMOBOC PAHKHPOBAHUE.

Tabauua 3

CpenneroaoBoii TeMn pocTa ()OHAOBBIX HHAEKCOB U KJIIOYEBBIX MAKPOIKOHOMUYECKUX NMOKa3aTeei
crpaH-yieHoB BPUKC B nepuoa 2013-2017 rr.

Iloka3zarenns bpasunus | Poccust M- Kp{— IOAP
s Tai

Haceere CAGR 0,66 0,21 1,53 0,59 1,25

Petituar 3 5 1 4 2
CAGR -1,26 -6,62 8,14 522 | -1,29

Pazmep peanbnoro BBII FryC— 3 5 1 > 4
CAGR 0,13 13,44 4,56 7,19 | -0,48

Pasmep BBII Ha nymy Hacenenus (1o [IT1C) FryC— 7 1 3 > 5
Pndpuas CAGR -9,81 -559 | -1781 | -3,29 | -1,42

PeiiTunr 2 3 1 4 5
VpoBeHb 6e3paboTHIE! CAGR 12,72 -2,16 0,00 -943 | 2,25

Petitunar 5 2 3 1 4

CyMMapHBIil pedTHHT 17 16 9 13 20

HToroBoe MecTo 1o JUHAMHUKE MaKPOIKOHOMU'IECKHX TOKa- 4 3 1 2 5

3aTesei

Urnexe CAGR 7,70 7,48 9,88 4,49 4,84

PeliTunr 2 3 1 5 4

HcToyHHK: COCTAaBICHO aBTOPaMH
Kak BumHO M3 aHANM3a, MPOBECHHOTO B TaOIHUIIC CIIUCOK JIMTEPATYPBI:

3, Muaust, HaxoZsmiascs Ha IEPBOM MECTE 110 CpeTHe-
TE€OMETPUYECKOMY TOJJOBOMY OTKIOHEHHIO MaKpOIKO-
HOMHUECKHX ITOKa3aTeNeH, TakKe HaXOIUTCS Ha Tep-
BOM MECTE 10 IIPUPOCTY (IOXOTHOCTH) (POHTOBOTO HH-
JeKkca. AHaloruyHas cuTyanus HaOmojgaercst uis
Poccun (3-e mecto). [IpakTiuecku coxpaHseT CBoe Me-
cto FOAP (110 MaKpoIKOHOMHYECKHMM ITOKA3aTeIsIM — 5,
no unaexcy —4). Onnako noxasarenu Kuras u bpasu-
TS OIPOBEPraloT M3HAYAIBHYIO PabOvyl0 THIOTE3Y:
Kuraii, Haxozsch o quHaMuke (pa3dpocy) MakpoIKo-
HOMHUECKHX ITOKa3aTelseil Ha 2-M MecTe, 10 JIOXOIHO-
CTH MHJEKCa oKa3ajcs Ha 5-M Mmecte, bpasunust, cooT-
BETCTBEHHO, Ha 4-1 1 2-1i MO3UIINSX.

Takum o0pazom, pa3Butne crpan-wieHoB BPUKC
XapaKTEepU3yTCsl  BBICOKOH  HEPaBHOMEPHOCThHIO.
I'pynmupoBka BPUKC o0benuHsieT cTpaHbl ¢ cylie-
CTBCHHBIMH PA3JINYUAMHU B YPOBHE COIIMAJIBHO-3KOHO-
MHUYECKOTO Pa3BUTHUS U MOJIEIISIX YKOHOMHYECKOTO PO-
cTa.

B3anmocBs3b OHIOBBIX MHIEKCOB M KIFOYEBBIX
MaKpOSKOHOMUYECKMX  ITOKa3aTeled  J0CTaTOYHO
cioxkHas. Pacrymme (pa3BuBaromyecst) SKOHOMHKH
MMEIOT MOJIOXKUTEIbHYIO AMHAMUKY (DOHIOBBIX HHAEK-
coB. OiHaKO HE BBISABICHO OYEBUAHON CBSI3H MEXKIY
TEMIIaMH TPUPOCTa MAKPOIKOHOMHUYECKHX MMOKa3aTe-
newt (BBII, nagmanus, 6e3paboTria) u TeMIamMu mpu-
pocta GpoHI0BBIX HHJEKCOB. BeposiTHee Becero, MH(OP-
Mariysi o MakKpOdIKOHOMHUYECKHUM [TOKA3aTelsIM Ty0IH-
KyeTCsl C HeJIOCTaTOYHO BBICOKOW 4YacTOTOM, M Kak
CJICACTBUC, OTBIT'PBIBACTCS PHIHKOM JOCTAaTOYHO
OBICTpO.

1. Celebi K., Honig M. (2019). The Impact of
Macroeconomic Factors on the German Stock Market:
Evidence for the Crisis, Pre- and Post-Crisis Periods.
International Journal of Financial Studies, vol. 7, iss. 2.
DOI: 10.3390/ ijfs7020018.

2. Jertapesa WU.B., lllanuna O.U. PeiHOK 11€H-
HBIX OyMmar. yueOHoe nocobue / . B. [lertsapesa, O. 1.
anuua ; ®enepanbHOe areHTCTBO MO0 00Pa30BaHMUIO,
I'oc. obpaszoBarenbHOE yupekeHHE BBICII. MTPOd. 00-
pasoBanusi Y(UMCKHIH TrOC. aBHAIlMOHHBIA TEXHHYE-
ckuit yH-T. Yha, 2010.

3. Amnydpuesa E.B. BnusiHue MakpodKOHOMHYE-
CKMX TMOKa3zaTeleld Ha JOXOJHOCTb HHIEKCOB pPOC-
cuiickort GoHmoBON Oupku // OUHAHCOBBINA JKypHAIL
2019. Ned (50). URL:
https://cyberleninka.ru/article/n/vliyanie-
makroekonomicheskih-pokazatelei-na-dohodnost-
indeksov-rossii-skoi-fondovoi-birzhi (mara o6pare-
nust: 03.03.2020).).

4. Wudopmaumonnsiii mopran BPUKC. [Dnek-

TPOHHBIN pecypc]. Pexum Jocryna:
https://infobrics.org/

5. Craructuka BPUKC. Poccrar. [OnekTpoH-
HBIN pecypc]. Pexrm JOCTyTIA:

https://www.gks.ru/folder/12879

6. HoBas knaccudukaiust crpaH. BceMupHblit
OaHk. [DrnekrpoHHbli pecypc]/ Pexum pocryma:
https://www.vsemirnyjbank.org/ru/news/press-re-
lease/2013/07/02/new-country-classification

7. KortupoBkn (oHAOBBIX Oupx (HMCTOpHS).
[DnexTponHbIH pecypcl]. Pexum JlocTyna:
https://www.finanz.ru/indeksi/arhiv-torgov/sensex


https://infobrics.org/

34

International independent scientific journal Ne13/2020

TRANSFORMATIONAL PROCESSES OF INNOVATIVE ENTREPRENEURSHIP IN THE RUSSIAN
ECONOMY

Lobanova Z.,

Khabarovsk state University of Economics and law, Russia

Evdokimova O.

Khabarovsk state University of Economics and law, Russia

TPAHC®OPMALIMOHHBIE MPOLECCHI THHOBALIMOHHOI'O IPEAIIPUHUMATEJILCTBA B
POCCHUMUCKOMN YKOHOMUKE

Jlodanosa 3.1.,

Xabaposckuii 2ocyoapcmeennblil yHugepcumen 3K0HOMuUKU u npaea, Poccus

EBnoxumona O.B.

Xabaposckuii 20cyoapcmeentbill YHUGEpCUMen SKOHOMUKU U npaea, Poccus

Abstract

The article considers the process of transforming Russian entrepreneurship into an innovative one, and notes
the role of the innovative idea in this process. The characteristic of the model of innovative entrepreneurship is
given, the directions of the innovative way of development of the Russian economy are listed.

AnHomauyusn

B cmameve paccmompen npoyecc npeo6pa306anuﬂ poccuﬁcxoeo npednpuHuMameﬂbcmea 6 UHHOBAYUOHHOE,
ommederna pojilb UHHOBAYUOHHO2O0 3AMblCIlA 6 OaHHOM npoyecce. ,ZZCIHCZ xXapakmepucmuxka Mmooenu UHHOBAYUOHHO2O
npe()npunumameﬂbcmsa, nepevuciieHvl Hanpaejlenusi UHHOBAYUOHKHO2O0 nymu pa3eumus poccuﬁcxoﬁ OKOHOMUKU.
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Knwuesvie cnoea: npednpuﬁwwameﬂbcmeo, MoOenu UHHOBAYUOHHO20 npednpuﬂumameﬂbcmea, UHHOBAYU-
OHHbLLL 3ambvlceil, LlHHO@alﬂlOHHbllZ nymbo pazeumusl 9KOHOMUKU.

CoBpeMeHHBIIl 3Tan pa3BUTHA POCCUHUCKOM KO-
HOMHKH XapaKTepu3yeTcsl Kak AWHAMUYHBIN mporecc,
OCBaMBAIOUIMK TIpEeKAe Bcero, cdepy mpeanpuHuMa-
TeNbCTBA. 151 HBIHEIITHETO PEANPUHIMATEIBCTBA Xa-
PaKTEpPHO TOBCEMECTHOE BHEAPEHNE MHHOBAIIMOHHBIX
MPOLIECCOB.

MHHOBaMOHHOE MPEATPUHUMATEIBCTBO MPEK/IC
BCEro MpEJIoyaraeT JuUisl YBEIUYEHHs] MPUOBUTH HC-
MOJIb30BaHNE TEXHUKO-TEXHOJIOTMYECKUX HOBOBBEJIE-
HUHA. B 1emnoM, MHHOBaUMOHHAs NpEANPUHUMATENb-
CKasl JIeTeIbHOCTh OCHOBBIBAETCSI Ha HOBOBBEACHHSX
B cdepe NMpOayKIMH, PadOT M YCIYT, MO3BOJISIOLIIX
c(hOpMHUPOBATH KAYECTBEHHO MHOW PBIHOK, CO/IEHCTBO-
BaTh YIOBJIETBOPEHHIO HOBBIX, ITyCTh JaXe, HEOPIH-
HapHBIX MOTpeOHOCTEeH. VIHHOBAIMM B JaHHOM CIydae
CITy’KaT CHenu(pUIECKNM HHCTPYMEHTOM HpEANPUHH-
MaTenseTBa. [Ipu 3TOM CTOUT OTMETHTH, YTO HE MHHO-
BallMM KaK TaKOBBIC SBILFOTCS MHCTPYMEHTOM Mpea-
NPUHUMATENbCTBA, @ IMEHHO HANpPaBJICHHBIN OpraHu-

30BaHHbIN IIOUCK HOBIUIECTB, MIOCTOSIHHAs
HALEJICHHOCTh HAa HUX NPEIIPUHUMATENBCKUX CTPYK-
Typ.

B coBpeMeHHOI 5KOHOMUYECKON HayKe paccMmar-
PHBAIOTCS TPX OCHOBHBIE BU/A TIPEIPUHUMATEIBCTBA
B MHHOBAIIMOHHOH cdepe:

Bo-nepBsix, THHOBALIMOHHAS IPOAYKIUS, IJIS CO-
3I@aHMUs KOTOpOW TpeOyeTcst IMOCTOSHHOE M Kade-
CTBEHHO HOBOE€ COCTOSIHUE PBIHKOB COBITa BBIITyCKae-
MOW MTPOAYKLUH, 0OecredeHNe TOCTaTOYHbIX yCIOBUH
BBDKHMBAEMOCTH MPEAIPHUITH, HapaluBaHIE 00bEMOB
CO3JaBaeMoi MPHOBLIN, PACIINPEHNE PEIHOYHOTO CETr-
MeHTa, d(PPEKTUBHOE COTPYAHUYECTBO C YXKE CyIe-

CTBYIOILEH KIIMEHTCKOM 0a30ii, yKperuieHne He3aBUCH-
MOCTH | TIPECTHKa MPEIIpHUITHS, (OPMUPOBAHKIE HO-
BBIX pabOYMX MECT, BO-BTOPBIX, NHHOBAIIMOHHBIE TEX-
HOJIOTHH HEOOXOIUMBIE TSI 3P PEKTUBHOTO HCIIOIB30-
BaHUS KOTOPBIX TPeOYyeTCsl MOCTOSHHOE OOHOBJIICHHE
MIPOM3BOICTBEHHOTO MOTCHIIMANA HPEANPHUITHS, OpPH-
CHTUPOBAHHOC Ha YBCIMYCHHUE MPOU3BOAUTECILHOCTU
TpyJda 1 DKOHOMUYHOCTH DOHEPICTUUCCKUX, CBIPHEBBIX U
npouux pecypcoB. IIpuMeHeHne HHHOBAMM TEXHOJIO-
T'MH TIPeIOCTaBIsIeT BO3MOKHOCTH YBEIWYEHHs 00be-
MOB ITPUOBLTH MPEIIPHUSTHS, COBEPIICHCTBOBAHUE TEX-
HUKHM 0€301MacHOCTH TpyZAa paOOTHUKOB (MPMBI, IPO-
BEJCHHE MEpONPHUATHH 10 3allUTe DKOJIOTHH,
3G PEeKTUBHOE UCTIONH30BAHNE BHYTPU(DUPMEHHBIX UH-
(hOpPMaIOHHBIX CHCTEM, B-TPETHHX, COIMAIbHBIC HH-
HOBAaINH{, TPEINONAralIine IIaHOMEPHOE YITydIle-
HUEe commyMa (upmsl. Mcmonp3oBaHWE WHHOBAIHN
JTAeT BO3MOXHOCTH BeCTH 3(PPEKTUBHBINA TOUCK pabdo-
yeil CcHIbl Ha PBIHKE, OPHUCHTHUPOBATH KOJIJICKTUB
(GbUpMBI Ha pellIeHUE MOCTABJICHHBIX 3a/1a4, YKPEIUIATh
JOBCPUTECIIbHBIC OTHOIICHUA MCKAY COTPYAHUKAMU U
PYKOBOZCTBOM TMPEIIPHATHSL.

Kak m3BecTHO, IpennpuHUMATENbCKAs JIesTEeNb-
HOCTb IPOXOJNT YETHIPE CTaIUH: aKTUBHBII MOMCK HO-
BBIX WJIeH M aHAIN3 CTETeHH UX peanu3anun; Gopmu-
poBaHMe OM3HEC-TIIaHa; aKTHBHBIN MTOMCK TPEOYEMBIX
pecypcoB; GOpMUPOBAHUE MEXaHU3MA YIIPABICHHS HO-
Boit pupmoii./3/

B peanuzanny npennpuHEMATENbECKOTO MTPOEKTA
OOJBIIYI0 POJIb UTPaeT MHHOBALMOHHBINA 3aMbicen. B
MOATBEPKACHUN 3TOMY — IE€PEUYEHb ITAaloB Pa3BUTHUS
WHHOBALMOHHOTO IIPEANpUHIMATEIbCTBA. B mporecce
pa3BUTHA WHHOBAIITMOHHOC mpeaANprUHUMATCIILCTBO
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MPOXOIMT CIIEIYIOLINE 3TaMbl: pa3pab0oTKa KOMIUIEKCa
WHHOBAIIMOHHBIX HEH; BBIOOp Oosiee MepCcreKTHBHOM
Uacu, JcTaJlbHas npopaGOTKa HWHHOBAIIMOHHOT'O
CMBICIIa W OJKCIIEpPTHasl €ro OLEHKa; KOMIUIEKCHAs
olLieHKa OW3Hec-TIIaHa; YKCIepTU3a Ou3Hec-TaHa, IKC-
MEPUMEHT T10 POU3BOJICTBY NMPOAYKIMU U €€ HCIBITA-
HHE B PHIHOYHBIX YCJIOBHSX; BHECEHHE JAOTIOJIHEHUH 1
M3MEHEHHH B CXeMY MPOMU3BOJICTBA U peaTu3aluy Ipo-
IOYKIUH B YCIOBHSX PBIHKA; PACIIUPEHHE MPOHM3BOA-
CTBa MHHOBAITOHHOW TPOYKIIHH.

B 3aBHCHMOCTH OT KOHKPETHBIX PHIHOYHBIX YCIIO-
BUI, a TaK)Ke BHEIIHWX U BHYTPEHHHUX OpraHU3alld-
OHHO-3KOHOMHYECKMX  ()aKTOpOB HMHHOBAIIMOHHOE
NpeANPUHIMATEIbCTBO PA3BUBAETCS O-Pa3HOMY, pa3-
HBIMH TEMITaMU.

ITo crocoOy opranu3aliy ¥ BEACHUS MHHOBAIIU-
OHHOT'O TIpoIiecca Ha MPEANPHUATHH MOXXHO BBIJICIHTH
CJIE/IYIOIIIIe MOJIETI MHHOBAIIMOHHOTO TIPEAIPHHIMA-
TEJIbCTBA!

1. IpennpuHIMAaTEIECTBO B chepe WHHOBAITUH,
OCHOBAaHHOEC Ha BHYTPEHHEW OpraHM3allMOHHON CH-
CTEeME 3Ta MOJIeJIb OCHOBAaHa Ha TOM YTO, HHHOBAIOH-
Hasl JIes], a 3aTeM U IPOJYKT MIIM TEXHOJIOTHS, (hopmu-
pyeTcs U peanusyeTcs BHYTPH (GUPMBI €€ CIIeHHaH3H-
POBaHHBIMH CTPYKTYPHBIMH TIOAPA3JCICHUIMH C
MMOMOIIBIO TUIAHUPOBAHWA U MOHHUTOPUHI'A UX B3aWM-
HOT'O COTPYAHHNYECTBA 110 MHHOBAIITMOHHOMY IPOCKTY;

2. IpeanpuHUMaTeIbCTBO B cepe MHHOBAIMM,
OCHOBAaHO Ha BHEIIHEW OpraHM3alliOHHOW CHCTEME.
Ora MozIesb OCHOBaHA Ha TOM YTO, ITyTEM 3aKITIOUEHUS
KOHTPAKTOB, KOTIa 3aKa3 Ha ()OPMHUPOBAHKE U peajv-
3aI[MI0 WHHOBALIMOHHOTO IPOJIYKTa WIIM TEXHOJOTUH
PacXoaNTCS MKy CTOPOHHUMH IIPEIIPHSATHIMU;

3. IpennpuHIMAaTENBECTBO B chepe WHHOBAIHH,
OCHOBAaHHOE Ha BHEIHEH BEHUYPHON OpraHM3aluOH-
HOH cucreme. OTO 03HAYAET, YTO MCIOIB3YIOTCS BEH-
Yyphl, KOorja npeaAnpusaTue ajisi BHCAPCHHUA HHHOBAII-
OHHOTO TIPOEKTa YUYpEXKJAeT JOYepHHE BEHUYPHBIE
(bupmbl, TpeOyrolIHe MPUBICYCHHS TOMOTHUTEIbHBIX
CTOPOHHHX CPEJICTB.

Hawubosee npuemiieMoii B yCIOBUSIX POCCHHCKON
9KOHOMUKH SBJISIETCSI BTOpask MOJEJNb INpeIIpHHUMA-
TENIBCTBA B O0JACTH WHHOBAIWH, IIpeIoiararomas
pasmenienue GupMoil CBOEro 3akasza IO pa3padoTKe
WHHOBAIIUH, UX JajbHEHIIEMy OCBOCHHUIO CBOUMHM CH-
namu. Takum 0Opa3om, B 3TOM ciiydae He MPEAyCMOT-
peHa BbIpabOTKa KOMIUIEKCHBIX 3aKa30B «IO KITIOW» U
uX JanbHeimas peanusauus. Hedacroe ucnonb3oBa-
HUEC HepBOfI MOJ€CJIM MHHOBAIMOHHOT'O IMPpEAIIpHHUMA-
TEJILCTBA CBUJIETEIBCTBYET O HEAOCTATOUYHOM IOTEH-
[yajge BHYTPU(PHUPMECHHBIX HAYYHO-HCCIICI0BATEIIb-
CKUX M OIBITHO-KOHCTPYKTOpCKUX pador. Cnemyer
OTMETUTh, YTO BCE TPU BBILICYIIOMSHYTHIE MOJIEIIN
NpeANpUHIMATENIbCTBA B cepe MHHOBAIMK Oaszupy-
I0TCSl Ha CO3JaHMH M OCBOCHHH HOBEWIINX Pa3HOBH-
HOCTEH IPOJIYKIMH, U3TOTOBJIEHUH, pa3paboTKe IEeH-
HocTelt u O6mar. To ecTs OCHOBHOW TIPHHITUI WHHOBA-
IIMOHHOTO MPEANPUHUMATEIbCTBA 3aKII0YacTCs B
CO3JJaHWH ¥ TIPOU3BOJICTBE HAYYHO-TEXHUYECKOH Mpo-
IyKIOWH, paboOT U ycayT, HH(GOPMAIIMOHHBIX TOBAPOB,
MHTEJUICKTYalbHBIX HeHHOCTen./1/

Taxum 00pa3oM, HHHOBALMOHHOE NPEANPUHUMA-
TEJIbCTBO MOXKHO TPAKTOBATh KaK OCOOBIM HOBaTOP-
CKHii poriecc pa3paboTKH Yero-JImdo KayeCTBEHHO HO-
BOTO, a TaK)Xe SKOHOMHYECKHUI MPOIiecC, OCHOBBIBAIO-
LL[H;ICH Ha IIOCTOSIHHOM TIOUCKC HOBHICCTB,
OpUEHTAUM Ha WHHOBALMOHHYIO COCTaBJISIOLIYIO.
OHO 00yCJIOBIEHO TOTOBHOCTBIO NpeANpUHUMATENEH
PHCKOBaTh NPH peann3aliid HOBOTO OM3HEC-TIPOEKTa
WIN YIy4IICHHEM YXXe pPealli3yeMoro IIpoeKTa, a
TakKe OpaTh Ha ce0si MOpaIbHYIO, (GPMHAHCOBYIO U CO-
IIUaJIbHYI0O OTBETCTBEHHOCTh. B I1€JIOM MHHOBAIMOH-
HOE TPEINPUHUMATENBCTBO MOJKHO TPAKTOBATh Kak
0OIIeCTBEHHBII TEXHUKO-?KOHOMHUYECKHHA IIpOIece,
pe3yIbTaTOM peau3alMyd KOTOPOro SBISETCS CO3Ja-
HUEC HAWJTYYHINX U KAYE€CTBECHHO HOBBIX IIPOAYKTOB, pa-
00T, YCIIYT ¥ TEXHOJOTHI C MOMOIIBIO MPAKTHYCCKOMH
anpoOanuy HOBIIECTB U peajn3allii HHHOBAIIMOHHOTO
3aMbICTIa.

Tak kaxk IpeANpHHUMATEILCTBO, B TOM YHUCIE U
WHHOBALIMOHHOE MPEANPUHAMATENbCTBO, 3a49acTYIO
COTIPSDKEHO C Pa3IMYHBIMU (DaKTOPHBIMH PHCKAMH,
BJIMSHHE KOTOPBIX Ha WTOTH TNPEIIPHHUMATEIHCKON
JIESITEIbHOCTH HEBO3MOKHO C TOYHOCTBIO OIPENIENIUTD,
0c000 OCTPO BCTAIOT BONIPOCHI CBEICHNS HHHOBAIMOH-
HBIX TPEANPUHIMATEIBCKAX PHCKOB K MHHHMYMY.
[MpeanprHUMaTEIHCTBO B chepe MHHOBAIIMI 3a4aCTyIO
CBSI3aHO C HEOMNpeAeIeHHOW KOHBIOHKTYPOH, 00yCIOB-
JICHHO} HEMOCTOSHCTBOM CIpOCa M MPEATIOXKEeHUS Ha
WHHOBALMOHHBIH POAYKT, pa3HOOOpa3ueM KpUTEpHEB
MPEAIOYTUTEIBHOCTY HHBECTHUPOBAHUS CPEJCTB B TY
WIM WHYH0 WHHOBAIMOHHYIO cpeny. [Ipennmpunuma-
TEJILCTBO B chepe NHHOBALIMH 3a4aCTyIO CBS3aHO C He-
OTIpe/ieNIeHHON KOHBIOHKTYPOH, 00YCIIOBIEHHO Hero-
CTOSTHCTBOM CIIPOCA U MPEIOKCHHUS Ha MHHOBAIMOH-
HBIN MIPOYKT, pasHoOOpasueM KPHUTEPHEB
MPEATNIOYTUTEPHOCTH WHBECTHPOBAHUS CPEACTB B TY
WX UHYIO THHOBAIIMOHHYIO CPEAY, OrPaHUYCHHOCTBIO
3HaHUI 00 MHHOBAI[MIOHHOM MPOIYKTE.

DKOHOMUYECKOE TIOBEICHNE PEANPUHIMATENS B
WHHOBALIMOHHOHM cdepe OasupyeTcs Ha C€aMoCTOs-
TeJIbHO M30paHHOM NMPUHSTOW K peau3aluy WHIUBH-
JyaJdbHON MporpaMMe MHHOBALIMOHHOTO IMpPEAIpUHU-
MaTeNbCTBA B YCIOBHSX OKPY’KAIOIIEH pPeanbHOCTH.
[TpeanprHIMaTEIHCTBO B 00JIACTH HHHOBANU B 00JIb-
Iei Mepe, HeXXeJM MHbBIE HAalpaBJICHHs IPEIPHHAMA-
TEJILCKOHN NEATENLHOCTH, CONPSHKEHO C BHICOKHM YPOB-
HEM PUCKOBAaHHOCTH, IIOTOMY YTO MOJHBIX TapaHTHH
0JIaroNOIyYHOTO MCXOJa B HHHOBAIIMOHHOM cdepe 3a-
4YacTy0 HET. B KpYNHBIX OpraHu3anusx TakoW pUCK,
KOHEYHO ke, 00Jiee HU3KHH, MOCKOJIbKY CTIIa)KHBACTCS
MacIITaOHOCTHIO OCHOBHOI'O BHJIa XO3SAMCTBEHHOM Je-
SATENILHOCTH, KOTOpasi B O0IIeM BHJIE HalaXeHa U JH-
BepcuduuupoaHa. CTOUT OTMETUTh, YTO BBICOKAs
CTETICHb PHCKA 3a4acTylO BJIEYET 3a COOOH M BBICOKYIO
ero kommeHcanuwo. Kpome toro, mpenmnonaraeMas
HOpMa NpUOBLIM OT BHEAPEHHsI MHHOBaNWi OoJiee BbI-
CoOKasl, YeM OOBIYHAs, TOJlydaeMas IpH pealu3anni
HMHBIX Pa3HOBUAHOCTEH MpenNpPUHUMATEIbCKON Aes-
TEJIFHOCTH. J[aHHOE OOCTOSATENHCTBO [1a€T BO3MOXK-
HOCTh c(epe MHHOBALMH HE NMPOCTO CyLIECTBOBATh, a
KOMIIJIEKCHO M Pe3yJIbTaTUBHO pa3BHBaThCs. VIHHOBa-
LIMOHHBIE PUCKH TEM BBIIIIE, YeM OO0JICE JIOKATH30BaH-
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HBIM SIBJISICTCSI HHHOBAIMOHHBIN MpoeKT. Ecnu mono6-
HBIX ITPOEKTOB HECKONBKO, U OHH SIBIISIOTCSA JUBEPCH-
(ULKMPOBaHHBIMH, B OCHOBHOM, PHCK CBOAMTCS K MH-
HUMYMY, a BEPOATHOCTh YCIIEIIHOCTH IpeaIpuHIMAa-
TeNbCTBa B cepe MHHOBAIMH yBenuuuBaercs. Kak
MPaBUJIO, IPUOBLIB OT peaIM3alliy yCIICIIHBIX HHHOBA-
LUl BeJlMKa HACTOJBKO, YTO MOKPHIBAET PACXOJbl IO
pa3paboTkaMm, OKa3aBIIMMCSI HEYIauHBIMH. DTO 00CTO-
ATENBCTBO BBI3BIBAET OOJBIION HWHTEPEC POCCHHCKHX
MPEIIPUATHI K HHHOBAIITUOHHBIM TEXHOJIOTHUSIM.

MuHoBanmoHHbIHN yTh pa3BuTHs Poccun npeamno-
JIAraeT €€ MHTETPALUIO B MEXyHaPOIHBIA PBIHOK UH-
HoBanuil. C 3TOIl eNbI0 CIeayeT MaKCUMAaJIbHO CKOH-
LEHTPUPOBATh YCHIIHS Ha OLIEHKE COOCTBEHHBIX KOHKY-
PEHTHBIX TPEHMYIIECTB, ONpPEIETUTh CBOE MECTO B
TEXHOJIOTHYECKOM LIUKJIE C Y4eTOM MEXIyHapOJIHOIro
pasneneHus Tpyna.

Poccus mmeer yHMKanbHBIE B CBOEM pOJE pe-
CYpCBI, KOTOPbIE HE TIOJTHOCTHIO 33A€HCTBOBAHBL. JTO U
KBAJM()UIIMPOBAHHBIA M CPAaBHUTENIBHO AEHIEBHIA MH-
HOBALIMOHHBIM TPYIOBOM MOTEHIMAN, CKOHLEHTPHPO-
BaHHBIN B By3ax, IPEINPHUATHSIX 000POTHOTO B HH(OP-
MalMOHHO-KOMMYHHKALIMOHHOW OTPACIH U T.[.

Uro0bl peann3oBaTh 3TH KOHKYPEHTHBIE ITPEUMY-
LIECTBA HA MHUPOBOM PBIHKE, HAI0 HAWTH IEPCIIEKTHUB-
HbIE HUIIM Ha PHIHKE HHHOBAIUH (METKOCEPHITHOE BhI-
COKOTEXHOJIOTHYHOE TPOU3BOJACTBO, HCCIEI0BATENb-
CKHE ONBITHBIE pa3pabOTKH W KOHCTPYKTOPCKHE,
OKa3aHue KBaIM(HUINPOBAHHBIX YCIYT, MPOJAXKa TeX-
HOJIOTHIiA).

Poccuiickue MHHOBallMOHHBIE Hay4HBIE pa3pa-
OOTKHM MMEIOT BO3MOXHOCTh OOPATHTHCSI B BBICOKOJIO-
XOJHYIO OTPaciib SKOHOMUKHU. OTHAKO UMEIOTCS U Mpe-
MATCTBHSA, MEHIAIONINE POCCUHCKUM HHHOBAaTOPAM pa3-
BUBaTh CBOM KOHKYPEHTHBIE IPEHMYILECTBA: BO-
MEPBBIX, B POCCUMCKUX peaausX THHOBALMOHHBIN MPO-
1[ecC HAYMHAETCSI C pa3paboOTYUKOB, IPOCSIIUX Y TOCY-
JlapcTBa ACHBI'M HAa HHTEPECHBIC MCCIIEOBAHUS, 10 UX
MHeHUI0. X0Ts ropa3zno 3¢ dexTrBHee ObIIIO ObI HAYATH
MHHOBALIMOHHBIH Tpolecc ¢ 6aHaIbHOTO U3yUYEeHUS M0~
TpeOHOCTEeH MHHOBAI[IOHHOTO PHIHKA, BO-BTOPBIX, 3a-
MyTaHHbIE, 3a4acTyl0 CYyOBEKTHBHBIE HPOLELYPHI IMO-

Jy4EHHs IMPOCTBIX pa3peIICHUI MEIIAIT MEXIyHa-
POIHOMY COTPYIOHHYECTBY WIIM JETAIOT €0 SKOHOMH-
4yecku Hed((EKTUBHBIM, B-TPETbUX, HHPPACTPYKTYp-
HBIE OpTaHHU3al|H, NPO(ECcCHOHANBHO paboTarolKe Ha
WHHOBALlMOHHOM PBIHKE, — B OCHOBHOM HEOOJIbIINE
KOMITaHHH, KOTOPBIM TPYAHO PEaIM30BbIBATH KPYITHBIE
npoekThl. C1aboCTh TaKUX OpraHu3alyii BeAET K CHU-
JKEHUIO CTOMMOCTH POCCHHCKHX TEXHOJIOTHH U UX UH-
BECTHUIIMOHHON NPHUBJIEKATEILHOCTH. VIHHOBAIIMOHHBIHN
O6usHec ceroaHs TpeOyeT aKTUBHOM OpraHU3alnOHHON
TOCYAapCcTBeHHON moziepkku. Heobxomammo Hame-
TUTh BaKHEWIINE LETHM WHHOBALMOHHOW IOJUTHKU
rocyaapcTBa. TO MOXKET OBITh M PACIIUPEHNE POCCHIA-
CKOTO y4YacTusl Ha MEXKIYHapOJHOM DPBIHKE WHHOBa-
LW, ¥ 3alUTa TOCYyJapCTBOM IIpaBa Ha WHTEIIICKTY-
aNbHYIO0 COOCTBEHHOCTD, CO3/IaHHYO Ha FOCYIapCTBEH-
HBIE )K€ JEHBIH, U (hopMHpOBaHHE pabOYMX MECT B
HayKOTrpa/iax; HapaluBaHHe HAIOTOBBIX MOCTYIUICHUH
0T KOMMepUIHaTH3alui HaydHbIX pe3ynbTaroB. [Ipno-
PHUTETHI ONPEACIAT CTPATETHIO U TAKTUKY YYaCTHHKOB
pBIHKA MHHOBAIMH./ 1/

Ha ocHoBe neficTBYIOINX HHHOBAIIMOHHBIX Cy0h-
€KTOB MaJIOTO ¥ CPETHETO OM3HECa, MMEIOIIEr0 MEeXTy-
HapOJHBIA OMBIT Pa0OTBI HA pHIHKE TEXHOJOTHH,
MOXHO ()OPMHUPOBATH KPYITHBIE MAPKETHHI OBBIC HHHO-
BaI[IOHHBIC LIEHTPHI B LENSX MPOIBHKECHUSI WHHOBA-
nuii B Poccuu, KOTOphIe MOKHBI BHIPAOOTATh MEXa-
HU3M paclMpeHus npucyTcTBust Poccun Ha MexIyHa-
POZHOM MHHOBAIIMOHHOM pBIHKE.
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Abstract

Higher State Educational Establishment of Ukraine
“Bukovinian State Medical University”

The article presents the efficacy of short-term inhalations with concentrated oxygen and lavender oil on the
level of stress, situatable and personal anxiety in young healthy people.

Material and methods. It the research was included 27 healthy people (average age - 23.7+4,56 y.), 12 males,
15 females. For stressability, situatable and personal anxiety measurement were used tests of health, activity and
mood evaluation (HAM-test), Spielberger-test and perceived stress scale (PSS-10).

Results. After highly concentrated oxygen short-term inhalations during 14 days the level of perceived stress
(PSS-10) was reduced by 10.2% (p<0.05), and after highly concentrated oxygen with levander oil inhalations —

by 15.7%, (p:<0,05).

It was set significantly improvement the data of HAM-test, such as general wellbeing (p<0.05), tenseness

(p<0.05), workability (p<0.05) after 14-days of short-term inhalations of high-concentrated oxygen. After highly
concentrated oxygen with levander oil inhalations inhalations it has been significantly improved all parameters
of WB-test: general statement (p<0.05), wellbeing (p<0.05), mood level (p<0.05), tenseness (p<0.05), workability
(p<0.05), sluggishness (p<0.05).

Also, after a course of highly concentrated oxygen inhalations it was proved significantly decreasing of
situatable anxiety (p<0.05) in Spielberger test, and significantly decreasing of situatable (p<0.05) and personal
anxiety (p<0.05) after highly concentrated oxygen with levander oil inhalations inhalations. Totally it was sighed
better effect of combined usage highly concentrated oxygen with lavender oil for situational anxiety (Tesla's Secret
by Eco Medical Europe Itd Oxygen Breathing Mixture Lavandula, 25.4%) vs. inhalations of highly concentrated

oxygen (Tesla's Secret by Eco Medical Europe Ltd Oxygen Breathing Mixture Natural).

Keywords: oxygen administration, lavandula oil, stress, relaxing, anxiety.

Actuality. It is known that oxygen inhalations cab
be used for rehabilitation process, and, also, for treat-
ment of different therapeutic diseases, the method in-
creases the adaptive capacity of organism [4, 5]. At the
same time, today are carring multiple systematic stud-
ies, the results of which one presents the efficacy and
mechanisms of oxygen inhalations in biological sys-
tems at physiological and pathological conditions. It is
proved that inhalation of oxygen can stimulate antioxi-
dant systems, metabolism, optimize the parameters of
homeostasis. In experimental studies was set, that ten-
day course of oxygen inhalations had antioxidant effect
and activated energy metabolism in blood and tissues
[11, 13]. In the similar models with severe systemic pa-
thology also was proved positive metabolic effects of
oxygen [6, 8, 9].

According to universal theory of psychosomatic
stress, emotions are causally related to chronic stress.
Stress can cause a chronic fear, then it correlates with
somatic, mental and socio-cultural stress. All these fac-

tors stimulate hypothalamic centers, which controll in-
dividual mood state and functions of the autonomic
nervous system. Many people are living for a long time
in the first phase of stress, but adaptation syndrome can
easily go to another phase. At the same time, various
annoying situations lead to different physiological re-
actions, and these symptoms cause variable psychoso-
matic syndromes [15]. Therefore, it is important to de-
velop effective and safty methods of correction of stress
and reduce the level of anxiety in modern society.
Therefore, it is also interesting to study the effect of
concentrated oxygen inhalations on workability, mood
and personal wellbeing.

Modern science has confirmed the ancient para-
digm: the smells have a great influence on people. Aro-
matherapy can stimulate and depress nervous system.
Some smell substances are chemical analogues of hor-
mones, so they can release of adrenaline and modulate
the specific emotions. Also, smell substances have ther-
apeutic effect, they change the mood, stimulate vital en-
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ergy, brain activity, relieve fatigue. The usage of essen-
tial oils in aromatherapy is based on their influence on
various systems of the human body - the nervous, car-
diovascular, respiratory, immune, etc.[1, 2, 7, 10, 16].
Therapeutic action is not the same for different oils, so
they have multiple effects in variable cases.

During aromatherapy courses at healthy people
under conditions of chronic stress, it is important to as-
sess the effect of oils for well-being state, mood, level
anxiety, and workability.

Essential oil of lavender (Lavandula angustifolia
Mill.) improves the psycho-emotional state and mental
performance of people. Lavender is used as antidepres-
sant, stress-limiting and vasoactive factor [7]. It was
shown that the main component of lavender oil inhibits
the release of acetylcholine, changes the function of ion
channels in the neuromuscular synapses [7]. Lavender
oil has analgetic, anxiety-reducing, antidepressant and
anticonvulsant effect [3, 7]. Lavender oil can also mod-
ulate GABA-ergic neurotransmission, especially af-
fecting GABA receptors, and thereby enhances the in-
hibitory effect on nervous system [14]. Neuroprotective
effect of lavender oil has also been shown in cerebral
ischemia [12, 17].

The purpose of the study was to set the efficacy of
short-term inhalations with concentrated oxygen and
lavender oil on the level of stress, situatable and per-
sonal anxiety in young healthy people.

Material and methods. The research is based on 2-
weeks observational study with including of 27 young
healthy people 20-24 years (mean age - 23.7+4,56
years), 12 male, 15 female. The people were divided
into two groups - in group 1 were used inhalations with
high concentrated oxygen (Tesla's Secret by Eco Med-
ical Europe Ltd Oxygen Breathing Mixture, Natural,
n=12), in group 2 - inhalations of high concentrated ox-
ygen with lavender oil (Tesla's Secret by Eco Medical
Europe Ltd Oxygen Breathing Mixture Lavandula,
group 2, n=15). All people subscribed informed agree-
ment before including in the study.

For stressability, situatable and personal anxiety
measurement were used tests of health, activity and
mood (HAM-test), Spielberger-test and perceived
stress scale (PSS-10).

The questionnaires designed for the rapid assess-
ment of health, activity and mood (HAM-test). Subjects
are asked to relate their condition with a number of
signs on multi-scale. The scale consists of indexes (3 2
101 2 3) and located between thirty pairs of words with
opposite meaning. The subject must select and mark the
number which best describes his condition at the time
of the survey.

For measurement of situatable and personal anxi-
ety was used Spilberger method. The interpreting of re-
sult can be estimated as: 30 - low anxiety; 31 - 45 -
moderate anxiety; 46 and more - high anxiety.

The Perceived Stress Scale (PSS) is the most
widely used psychological instrument for measuring
the perception of stress. It is a measure of the degree to
which situations in one's life are appraised as stressful.
Items were designed to tap how unpredictable, uncon-
trollable, and overloaded respondents find their lives.
The scale also includes a number of direct queries about
current levels of experienced stress.The PSS was de-
signed for use in community samples with at least a jun-
ior high school education. The items are easy tounder-
stand, and the response alternatives are simple to grasp.
Moreover, the questions are of a general nature and
hence are relatively free of content specific to any sub-
population group. The questions in the PSS ask about
feelings and thoughts during the last month. In each
case, respondents are asked how often they felt a certain
way.

Each of the tests was carried initially and after the
course of inhalations with high concentrated oxygen for
14 days. For oxygen inhalation it was used the spray
can with 98% oxygen (Tesla's Secret by Eco Medical
Europe Ltd Oxygen Breathing Mixture Natural) or
spray can with 98% oxygen and lavender oil (Tesla's
Secret by Eco Medical Europe Itd Oxygen Breathing
Mixture Lavandula) and built-in a plastic mask for
comfortable inspiration. Inhalation were conducted
with 3 breathing per minute three time (totally - 3
minutes) twice per day during 14 days. The results of
each study were entered into database.

For statistical analysis results we used Statistica
for Windows Version 10.0 (Stat Soft inc., USA). Pa-
rameters are presented in the form M+m, where M is
the mean, m - is standard deviation. At the case of
p<0.05, differences were statistically significant.

The results of the study. It was noted reduced
level of stress perception - from 39.1% to 29.3% (to-
tally by 10.2%, p<0.05) - after 2-weeks course of high
concentrated oxygen inhalations, after inhalations with
high concentrated oxygen inhalations and lavender oil
- from 38.8% to 23.1% (totally by 15,7%, p,p1<0.05),
Fig. 1.

Initially, there were no significantly differences
between groups in HAM-test (table 1). After the course
of highly concentrated oxygen inhalation (group 1) it
was set the improvement of general wellbeing (from
134.6+5.7 to 143.4+7.6 units, p<0.05), the ability to re-
lax (tenseness decreased) increased from 135,5+6.0 to
149.8+6.7 units (p<0.05), increasing of workability
(from 147.2+6.7 to 155,1+10.6 units, p<0.05). At other
parameter of HAM-test, such as general statement,
mood level, sluggishness and attention were not relia-
bly changed (p>0.05).
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Fig. 1. The dynamics of stress perception during inhalation of high concentrated oxygen (group 1) and high con-
centrated oxygen with lavender oil (group 2).
Note:

’k - the reliability of the difference in indicators in dynamics (p<0,05);

A - the reliability of the difference between the groups 1 and 2 (p1<0,05).

After highly concentrated oxygen with levander oil inhalations inhalations it has been significantly improved
all parameters of WB-test: general statement (p<0.05), wellbeing (p<0.05), mood level (p<0.05), tenseness
(p<0.05), workability (p<0.05), sluggishness (p<0.05).

Table 1
The dynamics of HAM-test parameters after high concentrated oxygen inhalations
Group 1 Group 2
Before After Before After

General statement 139,1+5,9 140,5+7,4 137,7+6,9 151,645,0*
Wellbeing 134,6+5,7 143,4+7,6* 136,3+7,5 146,9+5,2*
Mood level 145,8+6,4 145,2+7,8 143,8+8,4 154,7+5,1*
Tenseness-relaxing 135,5+6,0 149,8+6,7* 137,0+7,8 151,544,1*
Workability 147,2+6,7 155,1£10,6* 140,8+6,6 147 ,2+6,7*
Sluggishness 144,6+7,1 146,4+9,3 137,0+6,7 144,6+7,1*
Inattention 140,8+7,0 139,9+6,7 140,9+6,7 140,8+7,0

Note:

* - significant dynamics of researched parameters (p<0,05).

According to self-assessment Spielberg-test was assessed reactive anxiety, which characterizes by situatable
and personal anxiety as stable constitutional characteristics of individuals.
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Fig. 2 (a). The level of situatable anxiety before and after inhalations of high concentrated oxygen (group 1) and
with addition of lavender oil (group 2).
Note:
’k - the reliability of the difference in indicators in dynamics (p<0,05);

- the reliability of the difference between the groups 1 and 2 (p:<0,05).
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Fig. 2 (b). The level of personal anxiety before and after inhalations of high concentrated oxygen (group 1) and
with addition of lavender oil (group 2).
Note:
’k - the reliability of the difference in indicators in dynamics (p<0,05);
- the reliability of the difference between the groups 1 and 2 (p1<0,05).

Personal and situational anxiety in Spielberger test
(Fig. 2) initially had an average level in both groups. It
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was noted the significant decreasing of situatable anxi-
ety level (from 43.0+1.2 to 40.9£1.34 units, p<0.05) af-
ter the course of high concentrated oxygen inhalations,
as well as a significant decreasing of situatable (from
43,8+£2.31 to 32.1+1.95 units, p<0.05) and personal
anxiety (from 44.142.82 to 30.5+1.95 units, p<0.05)
during inhalation of high concentrated oxygen with lav-
ender oil.

Thus, it was found higher efficacy of combined us-
age high concentrated oxygen and lavender oil com-
pared for reducing of situatable anxiety (by 25.4%) ver-
sus natural mixture inhalations.

After comparing of obtained results, we can con-
clude, that inhalations of high concentrated oxygen
with lavender oil reduces the level of stress perception,
situatable and personal anxiety, improves the level of
operational assessment in HAM (health, activity and
mood)-test in healthy young people.

Conclusions.

1. After highly concentrated oxygen short-term
inhalations during 14 days the level of perceived stress
(PSS-10) was reduced by 10.2% (p<0.05), and after
highly concentrated oxygen with levander oil inhala-
tions — by 15.7%, (p1<0,05).

2. It was set significantly improvement the data
of HAM-test, such as general wellbeing (p<0.05),
tenseness (p<0.05), workability (p<0.05) after 14-days
of short-term inhalations of high-concentrated oxygen.
After highly concentrated oxygen with levander oil in-
halations inhalations it has been significantly improved
all parameters of WB-test: general statement (p<0.05),
wellbeing (p<0.05), mood level (p<0.05), tenseness
(p<0.05), workability (p<0.05), sluggishness (p<0.05).

3. After a course of highly concentrated oxygen
inhalations it was proved significantly decreasing of
situatable anxiety (p<0.05) in Spielberger test, and sig-
nificantly decreasing of situatable (p<0.05) and per-
sonal anxiety (p<0.05) after highly concentrated oxy-
gen with levander oil inhalations inhalations.

4. 1t was sighed better effect of combined usage
highly concentrated oxygen with lavender oil for situa-
tional anxiety (Tesla's Secret by Eco Medical Europe
Itd Oxygen Breathing Mixture Lavandula, 25.4%) vs.
inhalations of highly concentrated oxygen (Tesla's Se-
cret by Eco Medical Europe Ltd Oxygen Breathing
Mixture Natural).
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LECTURE AS THE BASIC FORM OF THE ORGANIZATION TRAINING STUDENTS

Abstract
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Bukovinian State Medical University, Chernivtsi

The lecture allows revealing the basic concepts and problems of the studied field of science, to give students
an idea of the essence of the subject, to demonstrate the relationship with other related disciplines. It is the oral
presentation of the material that is the basis for the further use of such forms of training as seminars, workshops,

laboratory work, term papers, diplomas and more.

Keywords: lecture, types of lectures, lecture functions.

Lecture — (translated from Latin as «reading») is
a type of direct communication between a lecturer and
a student. A lecture is a logically coherent systematic
presentation of educational material in a consistent,
clear, accessible form. The lecture focuses on the im-
plementation of the main ideas and directions in the
study of discipline, gives the installation for subsequent
independent work.

A lecture in the educational process performs the
following functions:

- informational (transfer of new information, edu-
cational material, scientific knowledge);

- orienting (entry into science and future profes-
sion, acquaintance with academic discipline, statement
of scientific and applied problems requiring further de-
velopment);

- methodological (gives an idea of the methodol-
ogy of science, research methods and techniques);

- motivational-stimulating (incentive for inde-
pendent study of the subject, research work, self-edu-
cation and professional development);

- educational (comprehension and acceptance of
values; the formation of a worldview, relations through
the content of the material studied, communication with
the lecturer and teacher);

- developing (development of thinking, speech,
memory, special abilities, etc.).

The lecture is characterized by:

- a large amount of training material,

- fundamental, complexity of logical construc-
tions, evidence and generalizations;

- a description of the conceptual apparatus of a
particular scientific field, its methodology,

- justification of internal and intersubject commu-
nications;

- analysis and scientific assessment of the state and
development of theory and practice,

- substantiation of the significance of the studied
subject and the corresponding science for the profes-
sional development of students.

A lecture is necessary if:

- there are no textbooks for new courses or new
educational material is not reflected in the existing text-
books;

- individual sections of the textbook are especially
difficult for students to study independently;

- on the main problems of the course there are con-
flicting concepts;

- the personal emotional impact of the lecturer on
students is especially important in order to develop

their motives for learning, cognitive activity; formation
of worldview, professional thinking.

At the lecture, the teacher considers the most sig-
nificant problems, controversial and unexplored issues.
The teacher can conduct more complex types of lec-
tures, for example, lectures, discussions, lectures,
provocations, lectures, press conferences.

Classifications of a modern university lecture

Classification of lectures by its place in the curric-
ulum is widespread in the university practice of teach-
ing: introductory, installation, thematic, overview, gen-
eralizing, orienting, and final.

The introductory lecture is an introduction to the
study of a subject, it outlines the main objectives of the
course, its content is briefly described, and basic and
additional literature is offered.

The installation lecture is mainly delivered to
part-time students studying in correspondence depart-
ments and university departments. Its goal is to help
students master a particular discipline on their own.
The lecture usually examines the subject, the main cat-
egories and problems of the course, its features, the sig-
nificance of the course for training, etc. A review of
textbooks and teaching aids, special literature on the
problems of the course.

Most often, thematic, or current lectures on main
courses and special courses are used in the educational
process of a university. They systematically and in de-
tail discuss individual topics of academic disciplines;
questions studied in the topics often correspond to test
and examination questions.

A review lecture is usually delivered after study-
ing the discipline in the final courses before state ex-
ams; its goal is to systematize the knowledge gained by
students, to generalize the material.

A generalizing lecture completes the study of a
certain section (topic) of the discipline, while the mate-
rial considered earlier is generalized.

The final lecture sums up the results of studying
the entire course (special course), deepens and general-
izes the previously acquired knowledge, logically sys-
tematizes all educational material, reveals its profes-
sional orientation. It can be a reflection of the educa-
tional activities of students in the study of the
discipline, including the results of their independent
work, organized a survey of students on issues of im-
proving the teaching of this course.

By the methods of filing educational material,
lectures are divided into information ones; problematic;
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lectures and discussions; visualization lectures, includ-
ing a lecture with computer support; lectures, consulta-
tions.

Problematic lecture. The teacher includes a se-
ries of problematic questions in the outline of the entire
lecture. As a rule, these are complex, key issues for the
topic. Students are invited to reflect and seek answers
to them as they are set. The methodology of problem-
atic presentation activates students, contributes to the
development of their analytical thinking, and ability to
conduct a discussion.

A discussion lecture is held on problems of a
more compleX, hypothetical nature, having an ambigu-
ous interpretation or solution.

Lecture-audiovisualization. During the lecture,
the teacher, relying on audiovisual materials, carries
out extensive commentary and introduces additional in-
formation on the topic of the lecture. An experienced
teacher in this matter uses different methods of audio-
visualization, for example, presentations made using
appropriate computer programs.

Lecture structure

Institutions and universities usually apply a certain
lecture structure (according to the guest): introduction,
main part, summing up.

The introductory part is necessary to establish a
connection with the material studied earlier. The
teacher voices the topic of the lecture, its purpose and
objectives, gives a brief plan, the basic requirements for
students. The main role of the introductory part is to
interest the audience, emphasize the relevance of the
topic. Often at this stage of the lesson a list of used lit-
erature is indicated. The duration of the entry is no more
than five to eight minutes.

The main part is the most important and informa-
tive stage, in the context of which the teacher from var-
ious sides sets out the main points of the topic, defining
the main concepts, proposing value judgments.

At the stage of summarizing, a generalization of
the information presented occurs, the lecture is com-
pleted logically.

In the end, the speaker can present the topic of the
next lesson to students, determine the direction for in-
dependent work.

Benefits of the lecture:

« creative communication of the lecturer with the
audience, co-creation, emotional interaction;

* a lecture is a very economical way to get the ba-
sics of knowledge in a general way;

* a lecture activates mental activity if it is well un-
derstood and carefully listened, therefore the task of the

lecturer is to develop the active attention of students,
cause the movement of their thoughts after the lecturer's
thought.

In the educational process, there are a number of
situations when the lecture form of training cannot be
replaced by any other:

* in the absence of textbooks on new emerging
courses, a lecture is the main source of information;

* new educational material on a specific topic has
not yet been reflected in existing textbooks or some of
its sections are outdated,;

+ individual topics of the textbook are especially
difficult for independent study and require methodical
processing by the lecturer;

+ on the main problems of the course there are con-
flicting concepts. A lecture is necessary for their objec-
tive coverage;

* a lecture is indispensable in cases where the per-
sonal emotional impact of the lecturer on students is es-
pecially important in order to influence the formation
of their views. The emotional coloring of the lecture,
combined with a deep scientific content, creates a har-
mony of thought, word and perception by the audience.
The emotional impact of the lecture plays an important
role in the teaching of the humanities. But teachers of
natural and exact sciences should not underestimate it.

Conclusion. The lecture refers to one of the most
difficult types of classes, where the talent and abilities
of the leader, speaker, and teacher as a creative person
are most contrasted or not manifested at all. It some-
times requires a lecturer special physical, mental and
emotional stress, enthusiasm and tremendous energy.

The lecture is the basis of theoretical training and
should give a systematic basis of scientific knowledge
in the discipline, reveal the state and prospects of de-
velopment of the corresponding field of science, focus
students on the most complex and key issues, stimulate
their active cognitive activity and contribute to the for-
mation of creative thinking.
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“HEALTH” AND “ILLNESS”, SIMILARITY AND DIFFERENCE OF CONCEPTS FOR
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Achievement of the objective stated in the title of the article can be accomplished, provided that it is involved
in the teaching practice of system analytics. The latter allows us to construct logic (an algorithm) for solving this
problem in the groups of students with different experience, training, intelligence at different medical faculties.
The technology of teaching in different groups should implicitly foresee, first and foremost, the specifics of their
chosen medical profession, as well as a list of previously delivered and current topics in different courses.

Keywords: health, disease, system analysis, medical education.

In the life cycle of population health should be
seen as a dynamic process where the state invariant is
just one of many options (shown at a particular time in
a particular environment for a particular group of peo-
ple, etc.).

It should also be borne in mind that people in the
course of its existence, realizes the whole gamut of
functions, each of which is responsible for a particular
activity. Due to this activity population change itself
and its environment existence. (In another aspect of the
analysis a set of the environment conditions is a domain
of the focus and quality of people’s activities on the
protection of their environment in terms of maintaining
their own health and life).

At the same time, the health should allow popula-
tion to reconstruct the surrounding physical and social
environment so that it is less hostile to a man and his
health.

From this point of view, health serves as an essen-
tial state for a normal life. Based on this, a person (or
people) is understood as an active fragment of the en-
vironment, which owns the appropriate status of the
object of this environment (morphological aspect), as
well as its function (engine of reconstruction and re-
vival - therapy - functional aspect) and, simultaneously,
the embodiment of the reconstruction laws that a per-
son or people implement in the process of its vital func-
tions (genetic aspect).

The above allows us to consider “health” not as a
“state” but as an “assessment of the state” (qualitative
determination of existence), which is expressed by dif-
ferent names - depending on the point (level) of view
(consideration) and the language of certain groups of
the human community, reflecting their view (require-
ments) to the human (population)state. Invariant core
of all these modifications of considering is the “quality
of health” as a qualitative certainty of population (per-
son) lifestyle.

From this perspective, the definition of a particular
state of a person (group of people) in the specific envi-
ronment provides an opportunity to consider, examine
and evaluate “health” only in the appropriate context.

A person (population) throughout the life cycle
changes its environment with the time being (years of
life) and being in dynamic interaction with it, gradually
changes its social status (status of child - in the family,

preschooler, pupil, student - in the respective institu-
tions: in kindergarten, school, college, university, an
employee —at a company, institution; unemployed, pen-
sioner, etc.). For the population status groups can be
structured by gender, age, education, occupation, place
of residence, resources, etc. Clearly fixing social status
of the object under study there can be assessed its health
in the related aspect: a child - full-term, premature;
adult - or labor- and legally capable, not labor or not
legally capable; disabled, not disabled, a student, an
employee, a military, etc.

Such aspect considers health from the standpoint
of the functional characteristics of an object, using its
state estimate. Although systematic analysis gives
many other possibilities of considering the object of ob-
servation and, thus, each of them represents different
object facets, its properties.

Of physicians’ specific interest is a ratio and har-
monization of the concepts “health” and “disease”. It is
known that medicine has long “strongly deepened” in
the concept of disease, “that we have neither terminol-
ogy nor classification of health. This particularly ap-
plies to the social and psychological aspects of health,
where only rough terminology is used and there is no
necessary classification”. This point of view is sup-
ported by E.L. Erde, V.P. Petlenko and others - it is “on
the surface”. At the same time, most researchers in their
works oppose “disease”, “health”. This fact is ex-
plained by the lack of a systematic analysis of these
concepts in general and their actions, in particular.

Above “health” was regarded as a “state” and as a
“process” and considering these and other characteris-
tics of the system object genetic parameter of its organ-
ization. In the same aspect, but for other purposes of
analyzing the objects of “health”, the latter can also be
seen as a “marker of quality of existence of these ob-
jects”— population, individuals, families, etc. In this ap-
proach “health” is no longer a property, but a property
characteristic - from the standpoint of protection of
population (a person) life, its existence. And then pres-
ence or absence of disease can be also attributed to the
characteristics of the properties of “health”.

We emphasize that most of the existing definitions
characterize disease as a “state”. But this concept can
be regarded as a characteristic of quality of state. In ad-
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dition, the “disease” itself can be regarded as a “pro-
cess” taking into account its temporal characteristics
imposed on the concept of “existence”. J.F. Nys noted
that the “concept of “disease” is not static, it changes
and requires treating health as a combination, integrity,
responsive to the external environment; on this basis,
the concept of “disease” serves as a process that re-
flects changes in a particular state”.

Thus, “disease” appears as a set of actions re-
lated to risk factors, as an aspect of the operation
and modifying of an object’s state.

In addition, “disease” can act as a “name” reflect-
ing the specific morphological changes. The latter is
recorded by certain symptoms, syndromes (with quality
“7”)'
At the same time, in the systemic understanding of
the body integrity “disease” appears as a characteristic
of the state of the object as a whole, where its particular
recorded signs (symptoms) reflect the characteristics of
the flow of local processes in the object (person) that
appear integrated in the “holistic” object, particularly in
dynamics. At the same time, the concept of “local pro-
cesses” reflects meaningful spatial and structural char-
acteristics of the flow of certain types of pathological
processes, such as cardiovascular, pulmonary and oth-
ers.

In addition the disease is always acts as a kind of
temporal characteristics of pathological processes re-
flecting the intensity of their course (acute, sub-acute,
chronic). From this point of view, the concept of “dis-
ease exacerbation” and corresponding clinical symp-
toms that have been observed should be regarded as
characteristics of altered states, realizing at the same
time, that they represent changes (disturbances) in the
frequency, rhythmics of processes flow. Then exacer-
bation can be defined as not frequency of processes
flow, as a characteristic of the flow processes (!), but
not a disease, as a state of the organism. In this ex-
amination, exacerbation is a violation of the ratio of
processes flow in the body (which is especially im-
portant to note!), this change in the level of processes

flow, their stability and, at the same time, a manifesta-
tion of a new periodic process, which leads to a new
state.

For example: the patient could have the tempera-
ture marking state of the body (including its integral
characteristics). The rhythm of other fast processes in
all subsystems of the body adjusts to this new state. It
may just be a new (temporary or long-term) mode of
operation of the object (body). Although temporary pa-
rameter of ongoing process is relative: it is associated
with both internal protective abilities of the organism,
and external influences (treatment).

The researcher should be aware that changing
rhythm of fast processes, reconstructing the mode of
operation of one of the systems (subsystems) of the
body, requires a certain energy support of this transfor-
mation, and at the level of the whole organism (ex-
change change, its frequency, etc.). And it can initiate
various degrees restructuring of morphological struc-
tures of the body that happens very often. At the same
time, energy restructuring of operation of any of the
body systems (subsystems) is “fueled” by reducing and
even total falling of its other energy subsystems. The
foregoing shows that the recorded signs of altered states
of the body are not always markers of functioning of
only one observable subsystem (cardiovascular, pulmo-
nary, excretory, etc.). While measuring and evaluating
any changes in the body a researcher usually keeps rec-
ords (reading) of not “clean” features inherent in the
specific subsystem operation, but recording of index,
integral characteristics (parameters) derived from the
total course of many interrelated processes - in their
composition (which reflects an indivisible integrity of
an organism).

A similar conclusion can also be used for the ob-
ject “population” while evaluating specific indicators
of its life and, in particular, its health.

That is, if there is a clear fixing up of observation
aspect (population) one can define the integral param-
eters of different levels of functioning of this complex
system according to the above triadic schemes (Table 1
-2).

Table 1

Triads of consistency (similarity) of aspect analysis of the human
and his health based on the basic properties of the system

Basic properties of the system Aspect analysis of system objects, fragments
. Man (object) Health (fragment)
Internal External Basic Aspects Internal External Internal External
Dependability Resistance Morphological | Biological Organism Proces_sgs Processes
composition | structure
- o Activity Functioning | Functions,
Ability .Of modify Manageability Functional psyc_he .Of (individual (process made by
ing functioning :
behavior) flow) processes
- - . . . I - Registered
Comprehensibility | Observability Genetic Bio-social | Individuality | Organization state
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Table 2

Triads of consistency (similarity) of aspect analysis of the human

and population, their health based on the basic properties of the system

Basic prsglpsig;crl]es of the Aspect analysis of system objects, fragments
. Man (object) Population (object) | Health (fragment)
Internal External Basic As- Inter- Exter-
pects Internal | External Internal Internal
nal nal
Pro-
Morpho- | Biologi- Group | Processes | - o e
Dependability | Resistance h Organism Social of peo- | composi-
logical cal - struc-
ple tion
ture
Way of Function- Func-
. Psyche Activity Psyche life . tions,
Ability of Managea- . S ing
gt . Functional | of func- | (individual | of func- | (collec- made
modifying bility Lo - L - (process
tioning behavior) tioning | tive be- by pro-
. flow)
havior) cesses
Comprehensi- | Observa- . Bio-so- | Individu- Soc[al Som_al- Organiza- Regis-
P i Genetic - . organiza- | medical - tered
bility bility cial ality - tion
tion status state

This conclusion aims at finding and creating
others, in contrast to existing, informational, meth-
odological and technological organizational models
to provide public health and health care manage-
ment.

The following should also be noted. Using the
above tables of comparability concepts in the system
environment (Table 1, 2) both concepts —health” and
“disease”, act as genetic, resulting parameters of the ob-
ject status (population, family, person, etc.) showing in-
separability of morphology from functions generated
by it. Consequently, there is a conclusion of construc-
tive generality of these two concepts, previously con-
sidered as opposing.

There can be made a generalized conclusion:
“Health is the most important characteristic of the
dynamics of human (or population) states, where ill-
ness, injury, disability or death are only particular
signs of quality of this state”.

Thus, having fixed that disease is one of qualita-
tive characteristics of human (population) health asso-
ciated with the concept of “morphology” and “func-
tion”, the latter can be read (diagnosed) “back” (inverse
system analysis) on the basis of classifying (“genetic”)
name of the disease”.

In this case, the term “ill health” in its meaning
acts as a genetic “state” or ”process”, which reduces (or
makes it disappear) the ability to perform some “func-
tions”. For example, if there is bio-morphological ill-
ness it’s a function of reproduction (or fertility func-
tion), if there is a bio-social illness it is performing of
certain types of work, responsibilities, etc. Although, as
noted above, in any “medical” state “biological” and
“social” are inseparable and we can only speak of their
share in the implementation of various health processes
- both in person and in the population.

Thus, we can emphasize “ill health” in the form of
disease, temporary or permanent disability is not op-
posed to “health”. “Ill health” does not deny “health”
having many shades; “ill health” is the lack (reduction
or increase) of certain functions or, in other words, the

functional aspect of the concept in a single system,
which has the name “health”.

Presented grounding of relation, general and dif-
ferences in the concepts of “health” and “disease” gives
you opportunity to consider them from a common
methodological, methodical, organizational and tech-
nological points of view, provides a basis for under-
standing the similarities and common database of infor-
mation about these processes and challenges the exist-
ing “norms” and “standards” in medicine today.

Understanding of community of concepts “health”
and “disease” when “disease” - only qualitative char-
acteristics of “health” in the life cycle of the latter
(which can be judged only on the temporal cycle of the
existence of the object under study) allows creating
common methods of observation, measurement, analy-
sis as well as prediction and correction of these pro-
cesses (their management).

The above aims not only to make corrections in
the “norm”, “standards” of the controlled characteris-
tics today, at a given time it is also necessary to clarify
and correct planned and acting health improving na-
tional and regional programs, which do not take this
into account.
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WAYS TO IMPROVE THE EFFECTIVENESS OF DIAGNOSIS, TREATMENT AND PREVENTION
OF THE DEVELOPMENT OF ROSACEA AND DEMODICOSIS

Chornenka Zh.
Higher State Educational Establishment of Ukraine

«Bukovinian State Medical University», Chernivtsi (Ukraine)

Abstract

The etiology and pathogenesis of demodicosis are not fully understood. However, there are numerous similar
factors in the development of this dermatosis. Typical for demodicosis is the localization of the inflammatory
process on the skin and the similarity of the elements of the rash and the nature of the clinical course for rosacea,
as well as the similarity of therapeutic approaches to their treatment. However, some hypotheses and the specific
features of the clinical picture of these dermatosis, in particular the type of localization of the inflammatory pro-
cess in certain anatomical areas of the face, indicate a certain significance of each of the respective nosologies.

Keywords: demodicosis, rosacea, clinic, diagnostics.

In recent decades, the issue of the important role
of Demodex ticks in the development of acne and acne-
like dermatoses, characterized by pronounced polymor-
phism of clinical manifestations, due to the develop-
ment of inflammatory and non-inflammatory rashes on
areas of the skin rich in sebaceous glands, has been ac-
tively discussed.

Demodecosis is widespread in all countries of the
world, including Ukraine (according to statistics, 15%
of skin and eye diseases are caused by parasitization of
ticks of the genus Demodex in the human body). About
85% of persons aged 12 to 24 years are affected by the
disease, and in the age groups of 25-34 and 35-44 years,
the incidence is 8% and 3% (respectively). The ten-
dency to “mature” this pathology at present, its signifi-
cant impact on the psycho-emotional sphere, social sta-
tus and social adaptation of patients also determine the
urgency of this problem, the need to develop new ef-
fective means and treatment regimens.

The pathogenesis of demodicosis is not well un-
derstood. Some authors explain the uncontrolled repro-
duction of ticks of the genus Demodex as weakening of
immune mechanisms and endocrine disorders. A num-
ber of studies have demonstrated that demodicosis oc-
curs and persists against pathological conditions due to
central hyperandrogenemia. At the same time, a num-
ber of researchers consider the presence of these para-
sites in the sebaceous hair follicles of the skin of the
face as the main cause of the development of rosacea.
At the same time, there are opinions that demodecosis
is an independent disease, however, in the International
Classification of Diseases X, revision of demodecosis
is not presented as a separate nosological form, which
reflects the idea of only the provoking effect of the tick
in the development of acne-like dermatoses.

The unexplained etiopathogenesis and the lack of
effectiveness of rosacea and demodicosis therapy con-
tribute to their chronic, recurrent course and is a signif-
icant psycho-traumatic factor for patients, leading to
the development of psycho-asthenic conditions and
neurosis, which points to the social and medical issues.

Currently, demodicosis is considered as a factorial
disease, in the development of which, in addition to in-
vasion and sensitization by tick-demicides, an im-
portant role belongs to a number of other endogenous
and exogenous factors. Among the relevant factors are

disorders of the body's immune system, vascular reac-
tions, endocrine disorders, the presence of chronic in-
fection in the body, diseases of the gastrointestinal
tract, as well as prolonged exposure to sunlight and al-
imentary factors.

Among 196 surveyed patients with demodicosis
women were 122 (62%), men - 74 (38%). The age of
patients ranged from 30 to 74 years. Depending on their
age, patients with demodicosis were as follows: 30-39
years - 14 (7%), 40-49 years - 29 (15%), 50-59 years -
84 (43%), 6069 years - 63 ( 32%), older than 70 years
- 6 (3%). The average age of the surveyed women with
demodicosis was 46.3 years and men - 51.6 years.

The distribution of patients depending on the du-
ration of dermatosis was as follows: up to 1 year - 31
(16%), from 1 to 5 years - 91 (47%), from 5 to 10 years
—64 (32%), over 10 years - 10 ( 5%).

In determining the clinical diagnosis in the sur-
veyed patients with demodicosis, we were faced with
some difficulties, which was caused by the presence of
a number of classifications of clinical forms of this der-
matosis.

An analysis of existing classifications of demod-
icosis indicates that they are quite complex for the prac-
tical work of dermatological venereologists. Based on
many years of clinical observations, we have developed
our own classification of demodicosis. The main crite-
rion taken into account in the development of this clas-
sification was the nature of the morphological elements
of skin rash. According to the developed classification
it is proposed to distinguish: erythematous, papular,
pustular and combined forms of demodicosis.

Among 56 patients with dermatitis, periodic was
47 (84%) women and 9 (16%) men. The age of patients
ranged from 28 to 52 years. Depending on the age, der-
matitis patients were periodically divided as follows:
28-39 years - 31 (55%), 40-49 years - 19 (34%), 50-59
years - 6 (11%). The average age of the surveyed
women with periodic dermatitis was 37, 4 years, and
men - 41, 2 years. The distribution of patients depend-
ing on the duration of periodic dermatitis was as fol-
lows: up to 1 year - 34 (61%), from 1 to 5 years - 22
(39%).

Currently, the diagnosis and differential diagnosis
of rosacea, dermatitis perioral and demodicosis is based
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on anamnesis, clinical picture of the inflammatory pro-
cess, as well as the results of microscopic studies on the
detection of ticks-demodicides in areas of skin lesions.

According to the results of microscopic investiga-
tions, ticks-democicides were found in 441 (92%) of
479 examined patients. The species composition and
abundance of the relevant parasites were characterized
by some differences. In particular, the presence of ticks
of D. folliculorum was diagnosed in 357 (81%) pa-
tients, D. brevis - in 58 (13%), and the combined para-
sitization of both types of ticks - in 26 (6%) patients.

However, in establishing the final nosological di-
agnosis in the examined patients, we took into account
not only the presence of tick-demicides, but also the
number of these parasites in a limited area of the af-
fected skin.

It should be noted that the question of the im-
portance of the number of tick-demicides for the estab-
lishment of nosological diagnosis of demodicosis con-
tinues to be debated. In addition, there is currently no
conventional methodology for collecting material to
determine the number of mites-demodicides in a lim-
ited area of affected skin.

In particular, a number of researchers recommend
to determine the number of mites-demicides on the area
of the affected skin, the area of which is 1 cm2. At the
same time detection of ticks-demodicides in the num-
ber of more than 5 individuals per 1 cm2 is recom-
mended to be considered as the defining diagnostic cri-
terion for establishing nosological diagnosis of demod-
icosis.

However, other authors in determining the diagno-
sis of demodicosis suggest taking into account the num-
ber of individuals of ticks-demodicides (one or two spe-
cies) in the structure of one hair follicle in the area of
the affected skin. In this case, the detection in the struc-
ture of one hair follicle of ticks-demodicides in the
number of 10 individuals and more is suggested to be
considered important for the diagnosis of demodicosis.

In the determination of nosological diagnosis in
patients, we adhered to the existing concept, according
to which detection in a limited area of skin with an area
of 1 cm2 mites-demodicide in an amount of 5 individ-
uals and more is considered important for establishing
the diagnosis of "demodicosis". At the same time, the
calculation took into account both mature parasites
(imago) and the presence of their eggs, larvae and
nymphs.

During microscopic examinations, mites-demodi-
cides in different numbers were detected in 441 (92%)
of 479 examined patients. In particular, in 196 patients,
the number of mites-demicides was more than 5 indi-
viduals per 1 cm2 of affected skin, which served as a
basis for establishing a diagnosis of "demodicosis".

In the other 245 patients, the number of demicid
ticks detected per 1 cm2 of affected skin was less than
5 individuals. The criteria for establishing a definitive
diagnosis in these patients were history, clinical presen-
tation and type of localization of the inflammatory pro-
cess. Taking into account the relevant criteria, the diag-
nosis of rosacea was established in 227 patients exam-
ined, and the diagnosis of dermatitis perioral - in 18
patients.

It should also be noted that in 38 patients surveyed
in the areas of the affected skin, no tick-demiciditis was
detected. According to the anamnestic data, the clinical
picture and the type of localization of the inflammatory
process, these patients were diagnosed with periodic
dermatitis. The duration of the inflammatory process in
34 patients ranged from 2 months to 1 year, and in 4 -
more than 1 year.

The issue of diagnostics and differential diagnos-
tics of lesions of the eyes and their appendages in the
examined patients needs special clarification. In 113
(24%) of the 479 patients, symptoms of lesions of the
eyes and their appendages were reported. According to
the opinion of an ophthalmologist, 42 of 113 patients
were diagnosed with blepharoconjunctivitis uncompli-
cated and 71 with blepharoconjunctivitis.

All 113 patients diagnosed with blepharoconjunc-
tivitis were microscopically examined for epilated eye-
lashes and scratches from the eyelid for the presence of
mites-demicides. Democicidal mites of both species
(D. folliculorum, D. brevis) were detected in all patients
examined. However, the number of detected parasites
was different.

In order to avoid diagnostic confusion regarding
the etiological significance of tick-demicides in the
emergence and development of blepharoconjunctivitis
in 113 patients examined, we individually took into ac-
count the number of detected parasites on epilated from
each eyelid 4 eyelashes, as well as the nature and sever-
ity of the clinical skin and lesions . In addition, the pre-
viously detected number of ticks-demicides per 1 cm2
of affected facial skin was also taken into account.

According to research, 71 patients with a diagno-
sis of blepharoconjunctivitis have found 1-2 mites in
each of 4 epilated eyelids with different eyelids. In ad-
dition, microscopic examination of the material taken
in these patients from areas of the inflammatory process
on the skin of the face revealed from 5 or more individ-
uals of ticks on an area of 1 cm2. An adequate number
of detected parasites met the existing diagnostic criteria
for diagnosis: demodicosis (primary diagnosis) and de-
modicous blepharoconjunctivitis (concomitant diagno-
sis).

However, in 42 out of 113 patients diagnosed with
blepharoconjunctivitis, microscopic examination of ep-
ilated 16 eyelashes (4 eyelashes for each eyelid) re-
vealed a total of 2 to 5 individuals individually. In ad-
dition, according to the results of the studies of the ma-
terial taken in these patients from the areas of lesions
on the skin, the number of detected ticks-demodicides
was within 1-3 individuals on an area of 1 cm2. The
corresponding number of parasites detected and the
clinical picture of the inflammatory process in these pa-
tients met the diagnostic criteria for establishing the fol-
lowing diagnoses: rosacea (primary diagnosis), ble-
pharoconjunctivitis, ophthalmic rosacea (concomitant
diagnosis).

It should also be noted that in patients with derma-
titis perioral (56 patients), the study of epilated eye-
lashes for the presence of tick-demicides was also con-
ducted. However, 38 patients with eyelash eyelids were
not detected, and 18 patients on 16 eyelashes (4 eye-
lashes from each eyelid) were found single parasites,
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the total number of which individually varied from 1 to
4 individuals.

Undoubtedly, the results of our own researches of
determining clinical similar and marked signs of
rosacea, perioral dermatitis and demodicosis do not
claim to be unconditional. A number of clinical signs
of dermatoses, in particular regarding the type of pre-
ferred localization of the inflammatory process on the
skin and the nature of the rash elements, are variable.
The pathomorphosis of the clinical course of various
dermatoses, which is often followed at the present
stage, can undoubtedly affect the clinical picture of
rosacea, perioral dermatitis and demodicosis. At the
same time, the generalization and grouping of similar
and notable clinical criteria of these dermatoses is use-
ful for accelerated diagnostic orientation in the practi-
cal work of dermatovenereologists.

We also consider it necessary to express our own
opinion regarding the criteria for the diagnostic signif-
icance of the detection of tick-demicides in the exam-
ined patients. The criteria proposed by a number of re-
searchers to identify the number of tick-demicides to
establish a nosological diagnosis of demodicosis are, in
our opinion, quite debatable. Quantitative parasitologi-
cal criteria in the development of a number of eye dis-
eases and their appendages also need further discus-
sion.

Among the arguments that determine the unac-
ceptability of relevant, in some sense, dogmatic criteria
for the number of tick-demicides for the establishment
of nosological diagnosis, special attention is paid to the
phenomena of pathomorphosis and the possibility of in-
creasing the pathogenic properties of these parasites.
This suggests that the development and severity of rel-
evant pathological processes depends not only on the
number of parasites in a particular area of the skin, but
also on the individualized nature of their pathogenicity.

In our opinion, the relevant question remains open
and needs further consideration and discussion. In this
case, the detection of even single individuals of these
parasites in a limited area (1 cm2 area) of the affected
facial skin, as well as in the content of the hair follicles
of the eyelashes should be considered a decisive argu-
ment for carrying out antiparasitic therapy in the com-
plex treatment of patients.

In order to identify patients with rosacea, dermati-
tis, perioral and demodicosis of the presence of con-
comitant pathology, we have developed a program of
primary examination of patients, which provided a list
of consultations of a number of doctors of related spe-
cialties and additional clinical and laboratory studies.
During the implementation of the relevant program,
various concomitant diseases were detected in some pa-
tients. At the same time, diseases and lesions of the di-
gestive system were most often recorded. Particular at-
tention should be paid to the presence in the over-
whelming majority of patients with rosacea, dermatitis
perioral and demodicosis presence in the stomach of
Helicobacter pylori infection - respectively in 86%,
63% and 89% of patients.

Analysis of the results of our microscopic studies
and clinical observations indicates a significant eti-

opathogenetic value of ticks-demodicides in the devel-
opment of rosacea, demodicosis and perioral dermati-
tis. In this regard, when developing the tactics of com-
plex therapy of the examined patients, we considered it
necessary to carry out antiparasitic therapy for all pa-
tients who had found demicides, regardless of the num-
ber of these parasites detected in a limited area of the
inflammatory process on the face or eyelashes, and eye-
lids forever.

Antiparasitic therapy was performed by combined
topical administration of the drug “Spregal” and 4%
permethrin cream twice a day. The course of treatment
was 18-20 days.

The development of antiparasitic tactics also took
into account the presence of concomitant blepharocon-
junctivitis and the detection of tick-demicides on epi-
lated eyelashes in 42 patients with rosacea and 71 pa-
tients with demodicosis. These patients, along with the
lubrication of the face with the drug "Spragal” and 4%
permethrin cream recommended daily lubrication of
the edges of the eyelashes and eyelashes cream "De-
malan” 1-2 times a day for 18-20 days.

The effectiveness of antiparasitic therapy was de-
termined after completion of appropriate courses of
treatment. Microscopic examination of pathological
material taken from patients with areas of the affected
skin on the face, as well as microscopy of epilated eye-
lashes revealed no motile mature individuals or eggs
and nymphs of tick-demicides. Only dead specimens of
these parasites were recorded.

Further tactics of local therapy in patients with
papulo-pustular and pustular-nodal stages of rosacea
(177 patients) and papular, pustular and combined
stages of demodicosis (169 patients), as well as in part
of patients with dermatitis perioperative inflammation
pustules and infiltration (22 patients) differed from the
treatment of patients with erythematous stage of these
dermatoses.

Local therapy in patients with rosacea, demodico-
sis, and dermatitis perioral with appropriate clinical
manifestations of the inflammatory process involved
the use of Skinoren cream. Skinoren cream should be
applied to the affected skin twice a day (in the morning
and in the evening). The duration of local skin cream
therapy in patients ranged from 6 to 12 weeks, which
was determined individually, taking into account the
severity of the clinical picture of dermatoses.

Important in the treatment of patients with
rosacea, dermatitis, perioral and demodicosis was sys-
temic therapy. Systemic therapy tactics were deter-
mined by the severity of the clinical picture and the in-
flammatory process.

Conclusions. 479 residents with acne-like inflam-
mation of the face were subjected to a complex clinical
and laboratory examination, including 227 (47%) diag-
nosed with rosacea, 196 (41%) demodicosis and 56
(12%) dermatitis. Among 227 patients with rosacea,
there were 133 women (59%) and 94 men (41%), with
an average age of 47.8 years for women, 53.7 years for
men. Among 196 patients with demodicosis, women
were 122 (62%), men - 74 (38%), the average age of
women was 46.3 years, and men - 51.6 years. Among
56 patients with dermatitis, periodic women were 47
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(84%), men - 9 (16%), with an average age of 37.4
years for women and 41.2 years for men. Studies have
shown a fairly high incidence of rosacea, demodicosis
and perioral dermatitis, in particular among the young
and able-bodied population, as well as the prevalent
number of women compared to men suffering from
these dermatoses. Given the chronic course of rosacea,
demodicosis, and oral dermatitis, examination of pa-
tients with these dermatoses should include compre-
hensive measures that allow timely identification of
possible factors and mechanisms for their development.
The complex of therapeutic measures for the treat-
ment of rosacea, demodicosis and perioral dermatitis
should include antiparasitic therapy, as well as individ-
ualized pathogenetic and symptomatic therapy, taking
into account the features of the clinical picture of the
lesion and the presence of concomitant pathology by
different organs and systems of the body of patients.
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Abstract

The article presents the results of a study of the acute and chronic toxicity of biologically active compounds
of plant origin, obtained from the seeds of black cumin Nigella sativa of the family Rananculaceae, growing on
the territory of the Republic of Uzbekistan. The biochemical and morphological parameters of peripheral blood

were studied with the use of the drug for a long period.
Annomauus

B cmamuve npueodﬂmc;zpwyﬂbmambl U3y4eHus ocmpoﬁ u XpOHu'—teCKOIZ MOKCUHHOCMU OUONI02UHECKU AKMUB-

HbIX COCOUHEHUT PACTNUMENBHO20 NPOUCXOAHCOEHUSA, NOTYHeHHbIX U3 ceMsn uepnyuiku nocesrou Nigella sativa ce-
meticmea Rananculaceae, npouspacmaioweii na meppumopuu Pecnybnuxu Y3bexucman. Hzyuenvr 6uoxumuye-
cKue u Mopgonozureckue nokasamenu nepugeputeckorl Kposu npu npuMeHeHuY npenapama 8 medeHuy OIumensb-

HO20 nepuooa.

Keywords: Biologically active substances, acute toxicity, chronic toxicity, blood.
Knwuesvie cnosa: buonocuuecku axmuséuvle eewecmea, ocmpdas NMOKCUYHOCMb, XPOHUYECKas MmMOKCUY-

HOCMb, KpO6b.

IIporpamma TOKCHMKOJIOTHUYECKUX HCCII€IOBAaHUM
npeaycMaTpuBaeT TPOBEJCHHE OJKCIIEPUMEHTOB Ha
pas3IM4HbIX BHUIAX na60paT0pHHx JKUBOTHBIX 1A
OIICHKH 00IIeTOKCHYECKOTO JieiicTBUs HOBBIX JIC u JID
U Pa3pabOTKy MEPOIPHUATHI MO Teparvu MHTOKCHUKA-
LIUH, CBSI3aHHBIX C MEPEO3UPOBKON WIIH MOBBIILIEHHOM
YyBCTBUTENIBHOCTBIO K mpenapary. OZHUM U3 3TaroB
OIICHKH 00IIeTOKCIIecKoro nevictus HoBbIX JIC u JID
SIBIISIETCS M3yUYEHUE UX OCTPOU U XPOHUYECKOU TOKCHY-
Hoct [1-3].

HccnenoBanus 0CTpoil TOKCMYHOCTH XUMUYECKUX
COCIMHEHUI UMEIOT TaBHIOK, O0Jlee 4eM BEKOBYIO HC-
TOPHIO M HE YTPATHIIU CBOETO 3HAa4YCHHUS [4].

C TOuKkHM 3peHus Mojy4eHHs (QyHIaMEHTaJIbHBIX
3HaHUM BaXKHOCTh STUX HCCIEIOBAHUN OMpPENesieTcst
MOJIyY€HUEM HOBBIX CBEJIEHUIN O TOKCUYHOCTHU TeX WIIH
WHBIX BEIIECTB, YTO OMpEAEIseT HAnpaBieHHUs] HOBBIX
XUMUYECKUX CUHTE30B, MOMOJIHIET COOTBETCTBYIOLINE
6ubamnoTeku moaxoaos in silico, paciupsier npeacras-
JICHHUS O BHJIOBOHM 3aBUCUMOCTH JICTAILHBIX d(PPEKTOB
U PacKpbIBAET MHOXECTBO JAPYTMX HPUHLHUIINAIBHO
Ba)KHBIX [1APAMETPOB, XapaKTEPU3YIOLUIUX B3aUMOACH-
CTBHE B CHCTEME BEIIECTBO — JXXHBOH opraHuszM. C

MPaKTUYECKON TOYKH 3pEHUS OIIEHKAa OCTPOW TOKCHY-
HOCTH — HCO6XO}1HMBIﬁ oTal JOKJIMHHUYCCKUX UCCIICI0-
BAHWUMH, ONpPENEIAIOUIMI NPUHUMIHAAIBHYIO BO3MOX-
HOCTH NpeBpalIeHust (papMaKoJIOrHYecKOro BEIecTBa
B JIGKapCTBO, a TaKXXe NPEIOCTaBISIONMHA 0a30BbIe
JIaHHBIE, TTO3BOJISIONINE CYAUTh O HadaJIbHOH (CTapTo-
BOM) /03€ Ul KIMHMYECKHX MCCIICNOBAHUM; AMama-
30HE YCIIOBHO 0O€30IacHbBIX 103, (OKycax KIMHHYE-
CKOTO MOHUTOPHHIa MOTEHINATIbHBIX HEXEIaTEIbHbIX
SIBIEHUHA. XPOHUYECKash TOKCHUYHOCTb XapaKTepu3y-
eTCsl CTENeHbI0 MmoBpexaaromero aevicteus JIC npu
€ro JJIMTEIFHOM BBE/ICHNH, BBISIBIICHHE HAaNOOJIEE UyB-
CTBUTCJIBHBIX OPraHOB W CHUCTEM OpraHu3Ma >XHUBOT-
HBIX, & TaKXKe HMCCIIEJOBAHUE CTENEHH OOpPaTUMOCTH
BBI3bIBAEMBIX UM IOBPEKICHUI.

Llenpro HACTOSIIMX WCCIIEOBaHUI OblIa OIlEHKa
OCTPOH M XPOHUUYECKOH TOKCHYHOCTH OHMOJIOTMYECKH
AKTUBHBIX COEJUHEHUIl PACTUTEIBHOIO MPOUCXOKIE-
Hus yepHywku nocesHoi Nigella sativa, kak ocHOBBI
pa3pabaThIBAEMOrO INPOTHBOSI3BEHHOTO JIEKAPCTBEH-
HOTO CPEJCTBA.

st onpenenenus mapaMeTpoB OCTPOIl TOKCUUHO-
cti OBLT MCmoNb30BaH MeTon JlnTadmnma u Y uiKok-
coHa [5]. Uzydenue ocTpoil TOKCHYHOCTH TIperapara
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MPOBOAMIIM Ha OENbIX MBIIIax, 000ero mojia, Maccou
20+2,0 r o 5 >)KMBOTHBIX B KaxJ0# rpymnmne. Bee dap-
MaKOJIOTHYECKUE UCCIICOBAHUS MPOBOIMIN Ha 310PO-
BBIX ITOJIOBO3PENBIX KUBOTHBIX (MBIIIAX) MPOIIEAIINX
kapaHTHH He MeHee 10-14 nueil.

Bce wuccnenyembie mpemnaparel (20% pactBop)
BBOJIMJIM TEPOPaIbHO. B MakcHManbHOM 103e mpera-
paT BBOJIITH IPOOHO C IPOMEKYTKOM B 1 yac.

3a )KUBOTHBIMH BEJIH HAOIIOICHUS €KEUACHO B Te-
YEHHE MEPBOrO JIHS SKCHEPUMEHTA B YCIOBHUSIX J1a00-
paropuw, pu 3TOM B KauecTBe MokaszaTenel (QyHKIH-
OHAJILHOTO COCTOSIHHSI YKMBOTHBIX HCIIOJIb30BAJIU BbI-
JKMBaEMOCTh B TEUCHHE OIbITa, OOIIEe COCTOSHHE,
BO3MOJKHBIE CYJIOPOTH ¥ TuOeib. JJanee exeaHeBHO, B

Te4eHHeE 2-X HEETb B yCIOBHAX BUBAPHS, Y )KUBOTHBIX
BCEX TPYIII BEIH HAOIIOACHNUS 3@ OOILIMM COCTOSTHHEM
N aKTHUBHOCTLIO, OCO6€HHOCT5{MI/I HOBCACHUSA, 4aCTO-
TOW M TIyOMHOW IbIXaTEeNbHBIX JBIKEHUH, COCTOS-
HHEM BOJIOCSIHOTO M KOXKHOTO MOKPOBA, MOJI0KEHHEM
XBOCTa, KOJIMYECTBOM M KOHCHCTEHLHMEH (heKaJIbHBIX
Macc, 4aCTOTOH MOYEUCITyCKaHUsI, ©3MEHEHHUEM MacChl
TeJa U IPYTUMH TI0Ka3aTesiMi. Bce ogoIbITHBIE KH-
BOTHBIE COAEPKAINCh B OAWHAKOBBIX YCIOBHSX M Ha
o0IIeM parroHe MUTaHUs CO CBOOOIHBIM JOCTYIIOM K
BoJie M nHmIe [6]. B KoHIlE SKCTIepUMEeHTa BBIYUCIISITN
cpemHe-cmepTenbHylo 103y (JIs0) m ompememsin
KJIacC TOKCHYHOCTH [7].

Tabnumna 1
Pe3yabTaThl NOKa3aTelieil 0CTPOil TOKCHYHOCTH NPH NEPOPATbHOM BBeICHUH
Bu )KUBOTHBIX Jlo3s1 o
1OJI Umcno )KUBOTHBIX B TPYIIIE/IUCIO TOTHOIITIX -m+m
[Iyts BBeneHUA MI/KT
MI/KT
10 6/0
M 20 6/0
Hepo L;JIII:/II{BH\/,I camI1Ibl 30 6/0 >25000
pop 40 6/0
50 6/0

[IpoBeneHHbIE UCCIICOBAHMS TOKA3AIH, YTO MPU
MepopajbHOM BBEJICHHH Mperapara y Mbliiei uepes 3-
5 MHHYT HaOJIOJaK YMBbIBaHHE, KyYKOBaHHE, CyXkKe-
Hue ma3. Yepe3 30-60 MuHyT y MbIliei HaOm0gaIH
HHTCHCHBHOE MOYCHCITYCKAHHEC W BBIZCICHHE Kaua.
Uepes 3-4 uaca COCTOSHHE >KHUBOTHBIX IPHUILIO B
HOpMy. ['ubenu >kMBOTHBIX He ObuTO oTMeueHo (0/6).

[lo ApyruM M3y4eHHBIM MOKA3aTeNsIM Ha TMPOTS-
JKCHHHU BCETo Cpoka uccienoanus (14 mueit): cocros-
HHE BOJIOCSHOTO M KOXKHOT'O IMTOKPOBA, OJIOKEHHE XBO-
CTa, KOMMYECTBO U KOHCHCTCHLUS (heKaJbHBIX Macc,
M3MEHEHHE MacChl Tella MPU BBEICHUH MM IpernapaTa

BO BCEX HCIIOJIB30BAaHHBIX 033X HE HAOIIONAJIOCh OT-
KJIIOHEHUM OT HOPMBL.

Takum o6pa3oM, H3ydeHHE OCTPOH TOKCHYHOCTH
mokasaio, uto BAB otHocutcs k VI kimacey mpaxrude-
CKU HETOKCHUYHBIX coeauHeHuil. JI/Isg mpu mepopaib-
HOM BBeJieHnH — 6osee 25 000 Mr/kr.

ITpu n3ydyeHun XpoHUYECKONH TOKCUYHOCTHU Y KH-
BOTHBIX Opaju mpoObl KPOBH /sl OMOXMMHUYECKHX U
MOP(OJIIOTHUECKUX aHATIM30B.

ITomyueHHbIe pe3yabTaTHl €XKEIHEBHOIO HMpUMeE-
Henust BAB nipesncraBnens! B Tabnmie 2.

Tabmuma 2

Pe3ysbTaThl 0MOXHMHYECKHX M MOP}OJIOrHYeCKUX NoKa3aTelell nepudepnveckoii KpOBU NPH XpOHUYe-

CKO¥i TOKCHYHOCTH

1 rpymma 2 rpymnma 1 rpymma 2 rpymnma 1 rpymma wuH- 2 rpymma
Toxazarenn WHTAKT FAB WHTAaKT FAB TAKT FAB
N . Yepes 1 Mecsil BOCCTaHOBH-
[lepwon BBeneHUs Uepes 10 gueit Uepes 30 guei TeNBHOTO NIepHOa
Hb, r/n 125,0+ 0,5 124,0+0,5 124,0+ 1,6 125,0+0,5 128,0+ 3,0 129,0+2,0
D x 1012 5,5+0,5 5,6+0,4 5,6+0,4 5,6%0,5 5,6+0,4 5,6+0,5
OP;:T““WO““TH’ 4,9+0,1 5,040,5 5,0+0,5 5,140,5 5,040,5 5,140,5
Tpom6ouuTs! x10° 651,0+12,5 625,0+23,0 | 635,0£17,0 | 655,0+15,0 615,0+£20,0 655,0+15,0
Jletikouutsl x10° 10,0+0,5 10,6+0,4 9,7+0,3 10,1+0,9 11,0+0,1 9,5+0,5
n 4,5+0,2 4,004 3,740,3 3,5+0,5 3,0+0,3 4,004
C 28,0+£2,0 29,0+1,5 29,0+£2,0 27,0+0,3 27,0+3,0 28,0+2,0
3031~
HO- 3,0+0,3 4,0+0,4 3,0+0,3 3,5+0,3 3,8+0,2 3,2+0,3
Heiitpo- Gbuitbl
V)
(uaer, % | Moto- 2,0+0,3 2,7+0,3 2,7+0,3 2,0+0,2 2,5+0,2 2,0+0,2
LUTHI
JTUM-
¢o- 64,5+£2,5 66,2+2.8 66,6+3.,4 64,0+4,0 66,5+3,5 62,8+4,2
LUTHI
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Kak BusiHO 13 HaHHBIX, IPUBEACHHBIX B TAOIHIIE,
Ha 10 cyTKHM SKCIEepUMEHTa B COCTaBe Iepudepuyie-
CKOM KPOBH KPBIC BBISIBIICHO IOCTOBEPHOE YBEJINUECHUE
B COJEpXaHUU TEeMOIJIOOMHA B JPUTPOLUTAX MU €ro
MPE/IIECTBEHHUKOB PETUKYJIOLUTOB, a TAKXKE U JIIKO-
uroB. CoznepskaHne TPOMOOIMTOB HE OTJIMYAIOCH OT
KOHTponbHOU rpymnnsl. Ilokasarenu neikonuTapHON
(hopMyJIBI y KpbIC HAXOIMIINCE B MpeJesiax (hH3HOJI0TH-
YECKOW HOPMBI, U HE OTJIMYAIUCh OT TAKOBBIX B KOH-
TpoIe.

BeiBoabI:

Takum o0pa3zoM, B pe3ynbTaTe MPOBEJCHHBIX HC-
CIIEZIOBaHUI IO W3YYEHHUIO OOIIETOKCHYECKOTO Iei-
CTBUSI OIIpeJesIeHo, YTo u3ydaemble BAB oTHOCATCS K
VI xyaccy npakTHYeCKH HETOKCHYHBIX COSTUHEHUHN U
MOKa3aTeNH JISHKOIMTapHOH (OPMBI, KPAaCHOW KpPOBH
(aucno sputpounutoB x10'%) u ypoBeHbs remornobuna
HaxoJATCsl B Tpeaenax (HU3HOJOTHYECKOd HOPMBI U
MPAaKTUYECKH HE OTIUYAIOTCS BO BCE CPOKH HCCIEI0BA-
HUS 10 CPAaBHEHHIO C HHTAKTOM.
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