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Banuaxmemoes A.U.,

Abdynnuna U.HU.

bupckuii punuan @I60Y BO

«Bbawxupcxui eocydapcmeennvlil yHugepcumemy

BUJIOBOI COCTAB ®JIOPBI, TAPKA HMEHHU BOPIIOB PEBOJIIOIINA «COKOJIOK» TOPOJIA
BUPCK PECITYBJIMKH BAIIKOPTOCTAH

Valiakhmetov A. |,
Abdullina I. 1.

Birsk branch of FSBEI HE
«Bashkir State University»

SPECIES COMPOSITION OF THE FLORA OF THE PARK NAMED AFTER THE FIGHTERS OF
THE REVOLUTION "SOKOLOK" OF THE CITY OF BIRSK, REPUBLIC OF BASHKORTOSTAN

Annomauyus.

Topoockoti napx - 9mo yeonox npupoosl, max HeoOX00UMblil 051 OMObIXA OM NEPESPYICEHHOU NOCNPOUKAMU
mexHoeeHHol cpedbl. OH 6I5eMCsl 2NABHbIM UCHIOYHUKOM COCPEOOMOYEHUs PACMEHULL U HCUBOMHBIX.

Abstract.

The city park is a corner of nature, so necessary for a rest from the overloaded buildings of the technogenic
environment. It is the main source of concentration of plants and animals.

Knroueswie cnosa. HapK, qbfzopa, cucmemamuKkd, maxKkCcoHbl, dKoJlocu4ecKue cpynnbal.
Keywords. Park, flora, taxonomy, taxa, ecological groups.

[Napx mvmenu 6oprios Pepomrornn «CoKoIOK» pac-
MIOJIOXKEH Ha MpaBoM Oepery peku bemoit, Ha Cokonu-
HOU rope, B npenenax [Iprbenbckoi yBaIucTo-BOIHH-
CTOH paBHUHBI, B 30He CeBepHOIt JIecocTenH!, B HEe3Ha-
YUTENBHO 3aCYIUIMBOM arpoKIMMaTHYECKOM PETHOHE
Bamxoprocrana. IlpaBsiii 6eper pexu benoit B rpanu-
nax bupckoro paiiona — cocraBHas yacTb bupckoii se-
COCTEeNH, KOTOpas XapaKTepu3yeTcd 3HAYUTEIbHON
(25-27 %) 0ONEcEHHOCTBIO TEPPUTOPHH U PacHpo-
CTPaHEHHEM CEPBIX JIECHBIX M0YB; O BEPIIMHAM BOZO-
paszielnos, 1mo 0ankaM W KapcTOBBIM BOPOHKaM PacTyT
Iy, NvIma, KIIeH, OpelHuK, Bs3. JlomuHa pexu benoit
mrpuHO 1020 KUIOMETPOB OTIIMYAETCS OT MPUMBI-
KaloIUX K Hel JiecocTenell KOMIUIEKCOM cBOeoOpas-
HbIX ycnoBuil. [TpaBeblii Oeper 10JI1HBI BBICOKHA, 0OPBI-
BHUCTBHIH ¢ TIIyOOKHMH OBparaMu, JIEBBIH — IIOJIOT0-HU3-
MeHHbIH. Ilodima 3aHATa OOMIMPHBIMH JIyraMmu,
3apoCisIMM KYCTapHHUKOB, a Ha 0ojiee BO3BBIIICHHBIX
YacTsIX — JIECaMH.

Jst onpeieneHUs] BUAOBOTO COCTaBa HCCIELye-
MO TEpPUTOPUH MBI HCIOAB30BAIM MapIIPYTHBIN Me-
ToJ1. C HOMOIIBIO CITPABOYHUKOB MO PACTEHUSIM H3y4da-
IOTCSl BUJIBI U UX CBSI3b C TAKCOHOMUYECKHUMU KaTero-
pusimu. Kpome TOro, mpu Haln4My CIHCKAa BHUIOB
pacTeHHuil MPOBOAUTCS SKOJIOTUUECKUI aHaIM3: OIpe-
JIenseTcsl, K KaKod XU3HEHHOW (opMe MPpUHAICKHUT
TO WM WHOE PACTeHHe, aHAIU3UPYETCS MX B3aUMO-
CBS3b C PA3IMYHBIMH HSKOJIOTHYECKUMH (hakTopamMu

abnoTHYeCcKOro, OOTAaHWYECKOTO M aHTPONOT€HHOTO
npoucxoxkaeHus basa wuccnemoBanums: mabopaTopust
¢dusnonoruK pacTeHui kadeapbl OUOIOTHH, SKOJOTHH
u xumuu b baml'y.

[Tpu ananuze Gropsl M0 KUZHEHHBIM (hopMaM MbI
UcroJb3oBai Kiaccudukanuto Kpucrena Paynkuepa.

B nepuon ¢ 2020 o 2021 rosa Hamu ObUT IPOU3-
BeACH aHanu3 (JIOpHI Mapka UMeHH 6opuoB Pesoiro-
H «COKOIOK.

B xonme pa®oTel MBI YCTaHOBMIIM TaKCOHOMHYE-
CKHMH ¥ CHCTEMaTHYECKHH COCTaB (IIOPHI, OTPEIEIIHITH
TIPUHAUIC)KHOCTD PACTEHHUH MapKa K )KM3HEHHBIM (op-
MaM, U3Y4HIIN SKOJIOTHYECKUE TPYIIIBI paCTeHNH B OT-
HOUIEHHUH CBETa.

Hamu Obin ompenenéH TaKCOHOMUYECKHH W CH-
CTeMaTHUYECKUil cocTaB (IOPHI MapKa UMEHH OOPIIOB
Peoutortnn « COKOJIOK».

IIpu ompeneneHNN TaKCOHOMHYECKOTO M CHCTe-
MaTHYECKOT'0 COCTaBa PACTEHUH MapKa HaMH OBIIIH HC-
NI0JIb30BaHbl CBEICHUS U3 OIPENCIIUTENEH pacTeHui
(Omnpepenutens BblcIMX —pacteHnit  bamkupckoit
Accp,1988; NnnrocTpupoBaHHBIA ONpeAenUTens pac-
tenuii Poccun, 2012) 1 oHNaiH- ONpeeTuTeNs pacTe-
Huit «[lnanTapuymy».

AHanu3 TaKCOHOMHYECKOTO cocTaBa (IOPHI I10-
Ka3ajl CIeIyoNie Pe3yIbTaThl: PACTEHUS MapKa MpH-
HajuIexaT K 25 cemeiictBam, 55 pomam, u 61 Bumam.
Jlannsle npuBeeHs! B Tabnue 1.
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Tabuumna 1
TakcoHoMuueckuii coctaB ¢uiopsl napka umenu 6opuoB Peposronun «Cokoa0K»
Takcon Ywucao TakCOHOB, IIT.

CeMencTBO 25

Pox 55

Bun 61

JlaHHBIC IPOBEIEHHOTO HAMHU CHCTEMAaTHIECKOTO aHAJIN3a IIPUBEICHBI B TAOIHIE 2.
Tab6muma 2
CucremaTnyeckuii anajaus ¢guopsl napka umenu 6opuos Pepomonun «Cokoa0K»
Ny Yucno BumoB B ce- | IIpomeHT ot obmero | Ywmcmo ponos B ce- | IIpomeHt ot obmiero
CemelcTBO o N . o
MENCTBE, IIT. 4yuciaa BUI0B, %o MEHCTBE, IIT. qrcia pomoB, %

Asteraceae 11 17,9 10 17,8
Rosaceae 8 12,9 6 10,7
Fabaceae 7 11,3 7 12,5
Poaceae 5 7,9 5 8,9
Apiaceae 3 5 2 3,6
Brassicaceae 3 5 2 3,6
Geraniaceae 2 3,2 2 3,6
Lamiaceae 2 3,2 1 1,8
Pinaceae 2 3,2 2 3,6
Plantaginaceae 2 3,2 2 3,6
Polygonaceae 2 3,2 2 3,6
Rubiaceae 2 3,2 2 3,6
Aceraceae 1 1,6 1 1,8
IAmaranthaceae 1 1,6 1 1,8
Betulaceae 1 1,6 1 1,8
Caprifollaceae 1 1,6 1 1,8
Convolvulaceae 1 1,6 1 1,8
Cyperaceae 1 1,6 1 1,8
Euphorbiaceae 1 1,6 1 18
Oleaceae 1 1,6 1 1,8
Papaveraceae 1 1,6 1 1,8
Salicaceae 1 1,6 1 1,8
Scrophulariaceae 1 1,6 1 1,8
Tiliaceae 1 1,6 1 1,8
Urticaceae 1 1,6 1 1,8
IBcero BumoB 61 100 56 100

CaMpIMH MHOTOYHCIIEHHBIMH CeMeHCTBaMH B
MapKe, Ha3BaHHBIMU B Y€CTh OOPIIOB COKOJIMHON PEBO-
JIIONWH, SBIISIOTCS CIIOKHOIBETHBIE (11 BUIOB), po30-
1BeTHbIE (8 BUIOB), 6060BBIe (7 BUIOB) M MATHBIE (5
BuaoB). OcTanbHble ceMeiicTBa INpe/iCTaBlIEHBI He-

OoJIBIINM KOJIMUeCTBOM BuI0B. [Ipn aHanm3e xu3HeH-
HBIX (DOPM MBI HCIIOJB30BAIM YHUBEPCAJIbHYIO CH-
creMy Raunkier n naHHble U3 OHJIAMH-UIEHTU(HKA-
Topa pacteHuid «Ilnanrapuym». /laHHbIe aHaIM3a KU3-
HEHHbBIX ()OPM TpeICTaBIeHbI B Tabiuie 3.

Tabmuna 3

/KuszHenHnble ¢popMbl pacTennii napka umenun 6opuos Peposmonun «Cokoaox» no K. Paynkuepy

JKuznennsle popMeI Yucno BUIOB, HIT. IIporeHT oT 06mIero yncaa BUJIOB, %.
I'eMukpuITOQUTHI 41 67,2
DanepouT 11 18
Tepodursr 7 11,5
T'eodutsr 2 3,3
I'uapoduts 0 0
Xamehursl 0 0
Bcero BuioB 61 100

B xone aHanmza BBISICHWIIOCH, YTO TE€MHKPHIITO-
(buTel UMErOT HanboJIbIIIee pa3HOOOpa3ne 1 MPeICTaB-
nensl 41 Bumom (67,2 % OT Bcex BHIOB pPacTeHUH
napka umeHu 6opros Pesomorun «Cokomnoky). Hamu
Takke oOHapykeHsl : 11 Bunos danepoduros (Betula
pendula Roth, Fraxinus americana L., Malus domestica

Borkh., Sorbus aucuparia L., Acer negundo L., Picea
pungens Engelm., Pinus sylvestris L., Populus nigra L.,
Tilia cordata L., Caragana arborescens Lam., Lonicera
tatarica L.) — 18 %; 7 BumoB tepoduros (Lotus praeter-
missus Kuprian., Psephellus marschallianus Spreng.,
Polygonum aviculare L., Capsella bursa-pastoris (L.)
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Medicus, Thlaspi arvense L., Erodium cicutarium L.,
Chenopodium album L.), uro cocrasmser 11,5 %; 2
Buna reopuro — (Tussilago farfara L., Veronica
chamaedrys L.) — 3,3 % oT Bcex BHIOB pacTeHHi
napka. XamMe(uTsl ¥ THAPOPUTH OTCYTCTBYIOT.

M5l onpefeniIi 3KOJIOTHIECKHe TPYIIIEI pacTe-
HUH mapka uMeHn 60proB Pepomorin «CoKOIOK» M0
OTHOIIEHHIO K (paKTOPY OCBEHIEHHOCTH.

[Ipu onpeneneHn OTHOILIEHUSI PACTEHHS K CBETY
MBI HCIIOJIH30BAJIM CAWT OHJIAMH - ONpeAeauTeNs pac-
teruil «[lmantapuym».

JlaHHBIE TI0 ONPEAENEHUI0  3KOJOTMYECKOU
TPYIIIEL TI0 OTHOIICHUIO K CBET IpeACTaBICHa B Tab-
nate 4.

Tabmnuua 4.

JKO0JI0rH4ecKre rPyNIbl pacTeHuii napka nMenn oopuos Peposmonun «Coxo10x»
1o GaKkTopy 0CBeIIEHHOCTH

Yucno | IIpoueHt ot 06-
DKOJIOTHYECKUC N
o BUOB, miero yucia Bu- BI/IZ[I;I pacTeHUU
TPYyIIIBI PACTEHUH o
T 1oB, %
TesuoduTsr 33 54 Betula pendula Roth, Fraxinus Americana L., Malus
domestica Borkh, Pinus sylvestris L., Vicia cracca L.
Caragana arborescent Lam., Lonicera tatarica L., Sor-
dakynbTaTHBHEIC Te- 26 427 bus aucuparia L., Populus nigra L., Tilia cordata
JTHO(QUTHI ' Mill., Carduus nutans L., Tussilago Farfara L., rumex
confertus Will u np.
2 3.3 Glechoma headrace L, Aegopodium podagraria L.

B xome amamm3a NPUHAAIC)KHOCTH pPaCTCHHHA
napka K 9KOJIOTHYECKUM TpYIIIaM I0 CBETY, Mbl O0Ha-
PYXXWid, 4To OONBIIMHCTBO pacTeHuid B mapke «Co-
KOJIKay JIIOOST CBET.

[To pe3ynbraTam pabOTHl MOKHO CHeJaTh CIEy-
IOIINE BBIBOJIBI:

1. B xoze ananu3a Bo hiiope mapka uMeHu OOPIOB
PeBomtonun «Coxosiok» BbIsiBIEH 61 BUI pacTeHUi: 2
BHUJA KYCTapHHUKOB, 9 BUJOB JepeBbeB, SO BUAOB Tpa-
BSHUCTBHIX pacTeHU. B pe3ynprare cucTeMaTnieckoro
aHanmm3a OBLIO OMpEIeNIeHO, YTO Hamboliee MpecTaB-
JICHHBIE B TIapke cemelicTBa - Asteraceae, Rosaceae,
Fabaceae, Poaceae.

2. TakCOHOMHUYECKUH aHaIN3 TOKa3aj, 4To (opa
MapKa rnpejcTaBieHa 61 BUIOM pacTeHH, KOTOPBIE OT-
HOCATCS K 56 poxaM u 25 ceMeicTBaM.

3. Pe3ysnprarhl aHanm3a pacTeHHH Mapka Io KH3-
HEHHbIM (opmaM moka3zanu, uyto 41 BuA pacTeHuit
(67,2 %) sBnstrorcst reMukpunTopuTamu, 11 BUIOB —
¢anepoduramu (18 %), 7 BunoB — tepoduramu (3,3
%).

4. Takum 00pa3oM, HKOJIOTHYECKOE COCTOSHHE
nmapka IMeHHU 0op1oB Pepomrorinu « COKOJIOK» yIOBIIE-
TBOPHUTEIBHOE.
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IHTEHCUBHICTb ®IBPO3Y NEYHKHU Y XBOPUX HA HEAJIKOT'OJIbHUI CTEATOTEIIATUT
HA TJII OKMPIHHSA 3A KOMOPBIJTHOCTI 3 XPOHIYHOIO XBOPOBOIO HUPOK I-111 CTAII
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INTENSITY OF LIVER FIBROSIS IN PATIENTS WITH NON-ALCOHOLIC STEATOGEPATITIS
ON THE BACKGROUND OF OBESITY WITH COMORBIDITY WITH CHRONIC KIDNEY
DISEASE I-111 ST.

Anomauis.

Y pesynomami 0ocnioxcenv 6y10 6cmanoeneno, wo y X60pux Ha Hearko2onbHUli Cmeamozenamum, ujo GUHUK
Ha MJI 0CUPIHHS, BCMAHOBIEHO ICTMOMHe NIOGUUEHHS CUHME3Y KONA2eHY Ma 2NIKO3AMIHO2NIKAHI8, Ke CYNPOB8o-
0dCcyemvCesl HeeheKmugHoio pe3opoyiclo HOBOYMEOPEHO20 KONA2EHY 6HACTIOOK 2ANbMYBAHHSA KOAA2EHOMIMUYHOT
AKMUBHOCMI NIA3MU KPOBI, BHACIIOOK ICIOmMHOI akmueayii in2ioimopie npomeinas, icmomHo2o oucoaniaucy 8 cu-
cmemi MemaobonizMy CHOLYYHOI MKAHUHU. 3a YMO8 KOMOPOIOHOCI HeAIKO2O0IbHO20 CIeamo2enamumy ma XpoHi-
YHOI X60pOOU HUPOK AKMUBYIOMbCA | CUHme3 I pe30poyis Koiazeny, aie npoyecu anabonizmy nepesajicaroms, He-
38AXCAIOYU HA KOMNEHCAMOPHY AKMUBAYII0 KONA2EHONI3Y, I3 ICMOMHIWON 2inepnpooyKyicto 20cmpodazosux Oii-
Kis, ¢hibponexmuny, enikosaminozuikawie, axmopa pocmy @ibpodracmis i npu3600sms 00 NPOSPECYIOUO20
@Pibpo3ysants newinKu ma nopyweHHs it (pyHKyiil.

Abstract.

As a result of studies, it was found that in patients with non-alcoholic steatohepatitis that arose on the back-
ground of obesity, a significant increase in the synthesis of collagen and glycosaminoglycans was observed, which
was accompanied by ineffective resorption of newly formed collagen due to inhibition of the collagenolytic activity
of blood plasma, due to significant activation of proteinase inhibitors, significant imbalance in the system metab-
olism of connective tissue. Under the conditions of comorbidity of non-alcoholic steatohepatitis and chronic kidney
disease, the synthesis and resorption of collagen are activated, but the anabolism processes predominate, in spite
of compensatory activation of collagenolysis, with a significant hyperproduction of actinic-phase proteins, fibron-
ectin, glycosaminoglycans, fibroblast growth factor, and lead to progressive fibrosis of the liver and disturbance
of its functions. .

Kniouegvle cnosa: neaniko2onbHblli CMeamozenamum, XpoHuieckas 60ne3Hb nodex, Quopos neueHu.
Keywords: nonalcoholic steatohepatitis, chronic kidney disease, fibrosis of the liver

Introduction. The comorbidity of non-alcoholic
steatohepatitis (NASH) and chronic kidney disease
(CKD) on the background of obesity is often recently
drawn to the attention of both practitioners and re-
searchers [1, 2]. An important role in the pathogenesis
of progression of liver and kidney diseases is played by
the system of components of connective tissue (CT) of
the extracellular matrix (PCM) [3,4,7]. According to
the literature, non-alcoholic fatty liver disease
(NAFLD) in progress leads to the development of both
liver cirrhosis and hepatocellular carcinoma, the inci-
dence of which on the background of NAFLD substan-
tially exceeds the indicators in the population. There are
numerous attempts by scientists to find new probable
biochemical markers of fibrosis formation intensity
[8,9,11], to increase the diagnostic value, sensitivity

and specificity of existing methods, and to develop
methods of influence to inhibit these processes.

The aim of the study. to find out the features of
the carbohydrate-protein components state of the con-
nective tissue of the extracellular matrix of the liver and
kidneys in non-alcoholic steatohepatitis in patients with
obesity of the 1% degree and chronic kidney disease of
the 15t and 2" stage.

Material and methods of research. 140 patients
with non-alcoholic steatohepatitis (NASH) with
comorbid obesity of 1% degree and chronic kidney dis-
ease (CKD) of I-II stage were examined. Patients were
divided into 2 groups that were randomized according
to age, sex, degree of obesity, and stage of chronic kid-
ney disease (chronic uncomplicated pyelonephritis
with latent course in the phase of retinal exacerbation).
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The first group of 58 patients with NASH on the back-
ground of obesity (without accompanying CKD), the
second group of 52 patients with NASH on the back-
ground of obesity with a comorbid CKD I-11 stage. The
control group consisted of 30 practically healthy per-
sons of the corresponding age and sex.

Changes in the metabolism of the components of
the extracellular matrix were determined by the free ox-
yproline content in blood (FOP) by S.S. Tetyanets
(1985) and protein-bound oxyproline (PBOP) by M.S.
Osadchuk (1979), hexosamines (HA) by O.G. Archi-
pova (1988), seromucoid (SM), sialic acid (SA), fu-
cose-free protein (FFP), using Danush Ltd (Lviv), ceru-
loplasmin (CP) by the Revina method (1976), the level
of collagenolytic activity of blood plasma (CLA): ac-
cording to the intensity of azocel lysis; the content of
the fibroblast growth factor (FGF) in the blood, and
also on the parameters of the total fibrotest (T.Pounard)
by the enzyme-linked immunosorbent assay (ELISA).

The diagnosis of NASH was established in accord-
ance with the unified clinical protocol, approved by the
order of the Ministry of Health of Ukraine No. 826 from
06.11.2014, in the presence of criteria for the exclusion
of chronic diffuse liver disease of the viral, hereditary,
autoimmune or medicinal genesis as causes of choles-
tatic or cytolytic syndromes, as well as the results of the
USG survey. Diagnosis and treatment of CKD were
performed according to the recommendations of the
clinical guidelines of the State Institute "Institute of
Nephrology, NAMS of Ukraine” (2012).

The statistical analysis of the results was carried
out in accordance with the type of research carried out
and the types of numerical data that were obtained. Dis-
tribution normality was verified using Liliefors,
Shapiro-Uilka tests and the direct visual evaluation of
eigenvalues distribution histograms. Quantitative indi-
ces having a normal distribution are represented as
mean (M) + standard deviation (S). Discrete values are
presented in the form of absolute and relative frequen-
cies (percentage of observations to the total number of
surveyed). For comparisons of data that had a normal
distribution pattern, parametric tests were used to esti-
mate the Student's t-criterion, Fisher's F-criterion. In
the case of abnormal distribution, the median test,

Mann-Whitney Rank U-Score, and Wilcox's T-crite-
rion (in the case of dependent groups) were used for
multiple comparison. Statistica for Windows version
8.0 (Stat Soft inc., USA), Microsoft Excel 2007 (Mi-
crosoft, USA) software packages were used for statisti-
cal and graphical analysis of the obtained results.

Results of the research and their discussion.
According to the results obtained (Table), the intensity
of the fibrous reactions in patients with NASH, depend-
ing on the presence of a comorbid CKD, indicates a
probable increase in PBOP blood serum in patients of
group 1 - 1.6 times compared with PHP (p <0.05), pa-
tients in group 2 - 2.0 times (p <0.05), indicating high
activity of collagen anabolism in this contingent of pa-
tients. At the same time, the index of FOP in blood (Ta-
ble) which is the biochemical marker of collagen catab-
olism, in patients with NASH in group 1 was 1.2 times
lower than that in PHP (p <0.05). That is, in patients
with NASH an intensification of collagen formation
processes is observed with the background of newly
formed collagen resorption processes reduction. At the
same time, in patients of group 2, the FOP content in
the blood exceeded the data in the PHP by 1.4 times (p
<0.05), indicating an increase in collagen degradation
on the background of its high synthesis. The interde-
pendence of the above-mentioned changes confirms the
presence of a correlation between the content of FOP
and a2-MG in blood (r = 0.51, p <0.05), the content of
PBOP and CLA (r = 0.43, p <0.05); the content of FOP
and CLA (r =0.53, p <0.05) in group 2.

The analysis of other elements of the extracellular
matrix components of protein origin changes in blood,
in particular, ceruloplasmin, indicates its probable in-
crease in patients with steatohepatitis of all groups of
observation (p <0,05) with a probable prevalence in pa-
tients with NASH in group 2 (1,9 times against 1.4
times in group 1, p <0.05). We established a strong di-
rect correlation between the values of ceruloplasmin in
the blood and the content of bile acids (r = 0.67, p
<0.05), with ceruloplasmin and Alkaline phosphatase
activity (r =0.63, p <0.05) . The increase in the content
of osmotic phase proteins that support the quality of in-
flammation and are activated under conditions of cho-
lestasis, in particular bile acids, is one of the important
factors in the progression of fibrosis in the liver.

Table

Indicators of the connective tissue components status in patients with non-alcoholic stethogepatitis, obesity
and comorbidity with chronic kidney disease

Groups of examined patients

Indicators, measurement units PHP Group I Group II

NASH with Obesity NASH with CKD and Obesity
PBOP, pumol/l 41,48+3,72 64,72+2,38* 83,50+3,73%/**
FOP, pmol/l 12,39+0,34 10,31£0,50 * 17,38+0,54%/**
HA, mmol/l 5,54+0,02 6,77+0,12* 8,5240,27*/**
SC, mmol/l 1,92+0,02 2,42+0,03* 2,85+0,02%/**
FFP, umol/l 37,42+5,79 64,2245 31* 92,56+3,12%/**
CLA, c.u. 0,84+0,01 0,73+£0,01 * 0,93£0,01%/**
Ceruloplasmin, mmol/l 12,63+0,12 17,86+0,52* 23,83+1,13%/**
fibronectin, pg/ml 334,94+12,04 424,21£13,35% 525,30+22,19%/**
02-MG, mmol/l 2,3540,12 4,93+0,13* 6,34+0,14%/**
FGF, nmol/l 17,92+1,07 36,13+2,52 * 53,2342,29 */**
Notes: * - changes are probable in comparison with the index in PHP (P <0,05);
** - changes are probable when comparing the indices in patients with NASH (P <0.05).
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The analysis of changes in another important com-
ponent of the protein-derived PCM (Table) - fibron-
ectin belonging to cellular adhesion molecules indi-
cates a probable increase in its content in the blood of
patients with NASH with CKD ((1.6 times, p <0.05),
while in patients with NASH its growth was 1.4 times
(p <0.05) compared with the indicator in the PHP.

The established disturbances in the balance of col-
lagen catabolism and anabolism analysis were accom-
panied by a significant increase in the factors of their
regulation of those inductions, in particular, the content
of fibroblasts growth factor in the blood (FGF) - more
noticed in patients with NASH and CKD (an increase
3.1 times against 2.1 times in Group 1 p <0.05). These
phenomena explains induction phenomenon " Sinusoi-
dal capillary" in patients with NASH with perisinusoi-
dal star cells Ito activation, turning them into myofibro-
blast-like cells with hyperproduction of collagen in
Diss space, the development of pericellular, perissinus-
oidal, centrolobular and other types of fibrosis on the
background of aseptic inflammation around dystrophic
(steatosis) of hepatocytes, narrowing of sinusoids and
formation of progressive disorders of portal circulation.
As the data show, for the comorbidity of NASH with
obesity and CKD, these phenomena are more pro-
nounced and increase faster in comparison with the
course of NASH only against the background of obe-
sity.

The obtained data testify that in patients with
NASH, which arose on the background of obesity, a
significant increase in the synthesis of collagen and gly-
cosaminoglycans was observed, which was accompa-
nied by an ineffective resorption of newly formed col-
lagen due to inhibition of collagenolytic activity of
blood plasma at NASH, which arose as a result of acti-
vation of proteinase inhibitors (a2- MG), a significant
imbalance in the metabolism of CT, which leads to pro-
gressive liver fibrosis and violation of its functions. Un-
der conditions of the comorbidity of NASH from the
CKD of the I-111 stages the collagen synthesis and re-
sorption are activated, but the processes of anabolism
predominate, in spite of compensatory activation of
collagenolysis, with a significant hyperproduction of
actinic-phase proteins, fibronectin, glycosaminogly-
cans, fibroblast growth factor and increased degrada-
tion of extracellular matrix fucoglycoproteins and lead
to progressive fibrosis of the liver and disruption of its
functions.

Conclusions A significant increase in the synthe-
sis of collagen and glycosaminoglycans was observed
in patients with NASH, which was accompanied by an
ineffective resorption of newly formed collagen due to
inhibition of the collagenolytic activity of plasma, due
to significant activation of proteinase inhibitors, a sig-
nificant imbalance in the system of connective tissue
metabolism . Under conditions of the comorbidity of
NASH with the CKD of the I-11 stages the collagen syn-
thesis and resorption are activated, but the processes of
anabolism predominate, in spite of compensatory acti-
vation of collagenolysis, with a significant hyperpro-
duction of actinic-phase proteins, fibronectin, glycosa-
minoglycans, fibroblast growth factor and increased

degradation of extracellular matrix fucoglycoproteins
and lead to progressive fibrosis of the liver and disrup-
tion of its functions.

The prospect of further scientific research in
this direction is the development of a method for the
early prevention of non-alcoholic steatohepatitis on the
background of obesity and the accompanying CKD of
the 1st and 2nd stages.
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ORAL TYPE OF BREATHING AND ITS EFFECT ON THE MORPHOFUNCTIONAL CHANGES IN
THE DENTO-FACIAL REGION IN CHILDREN WITH A PHARYNGEAL TONSIL PATHOLOGY

Annomauus.

Ilposeoen ocmomp 280 demetl 6 sozpacme om 6 00 15 nem. Bvlio nposedeno ucciredosanue mopphogdyHxyu-
OHAILHO20 COCMOSIHUS 3YOOUETIOCMHOTL CUCTEMbL Y Oemell ¢ RamOoL02uell 2I0MOYHOL MUHOATUNbL, ObLL NPeOCmas-
JleH aneopumm ouaznocmuxy. buli paspaboman 6 umoze KOMIIEKC MEPONPUSLMULL NO BOCCIAHOBIEHUIO HOCOB020
ObIXAHUS U KOPPEeKYUU MUOOUHAMUYECKO20 PA8HOB8ecUs 8 3ybouentocmuo-1uyesol ooracmu (34J10) ¢ npumene-

Huem anacmonosuyuonepa Koppexmop.
Abstract.

Examination of 280 children aged 6 to 15 was carried out. A study of the morphological and functional state
of the dentition in children with the pharyngeal tonsil pathology was carried out, a diagnostic algorithm was
presented. As a result, a set of measures to restore nasal breathing and correct myodynamic balance in the dento-
maxillofacialregion (DFR) using the elastopositioner Correctorwas developed.

Kniouesvie cnosa: demu, 3y60ueniocmuvlie anoMaiu, NAMOA02UsL 2IOMOYHOU MUHOATUHBL, MUOOUHAMUYE-
cKoe pasHogecue, Hocogoe dvixanue, snacmonosuyuonep Koppexmop.
Keywords: children, dentoalveolar anomalies, pharyngeal tonsil pathology, myodynamic balance, nasal

breathing, elastopositioner Corrector.

[MpuunHaMu pas3BUTHS (QYHKIMOHAIBHBIX, MOP-
(hOTIOTHYECKUX M ICTETHIECKUX HapyIIeHUH B 3y0oye-
JIFOCTHO-JIMIIEBOI 00JIaCTH HEPEeAKO SBIAIOTCA Je-
(exTs! 3y00B 1 3yOHBIX psnoB. Ho, He Bcerna MoOXHO
YCTaHOBHUTBH, YTO K€ BBI3BIBACT MATOJOTHIO, dYalle
BCETr0 BO3ACHCTBYIOT Psii MPHUYUH Ha (OPMHUPOBAHUE
3y004ETIOCTHOM CHCTEMBI. AJTOPUTM ONpeAeTeHUs
ATHUOJIOTUYECKHX (DAKTOPOB 00JieryaeT BHIOOP METOI0B
KOMIUTIEKCHOH Tepanuy 1 OpTOJOHTHYECKOTO JICUSHNS,
MIOCJIC/IOBATENILHOCTH TPUMEHEHUs JieueOHBIX Mepo-
npusiTHd U ompeneneHuss nporHosa [1]. OcHoBHbIE
(yHKIIMM 3y00YENIOCTHOW CHCTEMBI: JKE€BaHUE, TII0Ta-
HHeE, AbIXaHue U pedb. [Ipu maronorun 3yOHBIX psIOB
npeoliiagaeT cyxeHue yenocteil. MHOrooopasue Kim-
HUYECKUX (popM cykeHHs 3yOHBIX IyT 3aBUCHT OT WH-
JMUBUYalbHBIX OCOOCHHOCTEH CTpOeHUs 3ybode-
JmocTHO-HIEBoil  obmactn  (3YJIO).  OrtkinoHeHne
(hopMBI B pa3MepoB 3yOHBIX JyT OT HOPMBI OTpaXaeTcs
Ha (popMupoBaHUK puKyca [2,3]. AHOMaMH MpuUKyca
B TPAHCBEPCAIbHOM HAalpaBJICHUH XapaKTEPHU3YIOTCS
CMelleHreM OOKOBBIX CErMEHTOB K CEepeIMHHOMN TIOC-
koctd. BosHukaer cyxenue yemoctu. [Ipu cyxxennu
3yOHOI myru BepxHneil yemoctu (BY) moxer Hapy-

matbes popMa IUIA, 3aTPYAHSIOTCS JABIKCHHUS HIK-
Heit yemoct (HY), 9T0 IpUBOIUT K HEPAaBHOMEPHOMY
pacnpeneneHuIo JKeBaTeIbHOT O TaBICHHUS U TaTOJIOTH-
YeCKOM OKKJIto3uM. Y neredl B Bo3pacte 6-15 jer c
CY)KEHHEM YeJIFOCTEH BBISBJICHO yXyJIIeHHe QYHKIIHU-
oHanbHOTro coctosHus 3UJIO, uto mposBsercs CHU-
YKEHHEM CHJIBI MBIIII], & TAK)Ke HapyIIEHHEM KOOpAH-
HaIlUM HEPBHOMBIIIEYHOTO allapara, BCIEICTBHE YETO
y TaKUX JeTeH CHIKAeTCs CTaTHIEeCKast BBIHOCIUBOCTh
mbIl [4,5]. CBoeBpeMeHHas: TMarHOCTHKA U JICUEHHE
MOp(HOPYHKITMOHAFHBIX HAPYIICHHUH 3y00UeITIOCTHOM
cuctemsl y aereit ¢ JIOP-naronorueit [6]- ogHa u3 ak-
TyalbHBIX IIpoOsieM cromarosiorud. [1o taHHBIM JUTE-
paTyphl, 4acTOTa 3y0OUENIOCTHRIX aHoManui — oT 40 %
1o 89 %. [loatomy, paHee BBISIBICHHE 3TUX Hapyllle-
HUH TpenynpexaaeT pasBUTHE MHOTHX 3a00JeBaHUit
OpraHu3Ma B LIEJIOM B IIPOIIECCE PAa3BUTHS U POCTA.

«YemoCTHO-TTNIIEBbIE aHOMAJIHH U AedopMaIiyH,
BbI3BaHHbIE (DYHKIIMOHAIBHBIMH HAPYIICHHSIMHUY» BbI-
JIeTIeHbl KaK OTJeNbHas Ho3oJorudeckas ¢opma B
Mexnaynaponnoi kinaccudukamuu Oomnesneir (MKb-
10).
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Llenw uccnedosanusa. CoBepiieHCTBOBAHHE METO-
JIOB INATHOCTHKU M OPTO-IOHTHYECKOTO JIEUECHUS Jie-
Tell ¢ THIepIUIa3uel rII0TOYHON MUHIAIMHBI (aIeHOH-
JIaMu).

Mamepuan u memoosi. Hamu ObUTO TIPOBEIICHO
KOMIUIEKCHOE OOCJEe0OBaHNe NETell ¢ 3a0oeBaHUEM
TJIOTOYHOW MHHJANMHBL. BbIfBIEHA pacnpocTpaHeH-
HOCTB Jie(opMaIuy 3yOHBIX PSANOB y TaKUX AeTel. Boi-
MOJIHEHa PHUHOITHEBMOMETPHS, 3JIEKTPOMHOTrpadus
(BMT') mpmur 34JIO (ananu3aTop 37IeKTpOHEHPOMUO-
rpaduueckniiCunancuc, HM®  «HEWPOTEX»).
[IpencraBieH KOMIUIEKC MEPOIPHUITHII IO BOCCTAHOB-
JICHUIO HOCOBOTO JIBIXaHMS U KOPPEKLSI MAOJHHAMHU-
geckoro paBHoBecus B 3UJIO ¢ mpuMeHEHNEeM 31acTo-
no3unnonepa Koppekrop (hupma «OpTomoHT-DIHT).

[IpoBenen ocmotp 280 mereit B Bo3pacte oT 6 10
15 ner. OGcnenoBanne B ce0sl BKIIFOYANIO: OCMOTP TO-
noctH pra y perei ¢ JIOP-maronorueit; perucrpamiio
MOJTYYSHHBIX JaHHBIX; CHTHE OTTUCKOB; OTIpEJIe/ICHNE
CMbIKaHU 3y6HI)IX PAAOB; UBMEPECHUE TUTICOBBIX MOJIC-
JIEH 4eNIOCTEH; pacdyeT TeIEPEHTIC€HOIPaMMBbl I'OJIOBBI
B OOKOBOI IPOEKIMH; OIIEHKA 3alOJIHEHUs [IPOCBETa
JAbIXAaTCJIIbHBIX nyTeﬁ; aHaJIu3 JaHHbIX PUHOIIHCBMO-
METPHUU U3MEPCHUS MPOXOAUMOCTHU HOCOBBIX XOO0B.

[Tpn puHOTIHEBMOMETPHUH CTPYS BO3.lyXa MOJaBa-
Jack ¢ HadaJlbHBIM AaBieHueM 40 MM pT.cT., Hocie

Yero OIPEAEsIOCh BpeMs, 3a KOTOPOE JaBjeHHUE yIia-
net no 0. [Ipu HOpMaNbHON TPOXOAMMOCTH HOCOBBIX
XO0JIOB y JIeTel 3TO BpeMsl He IIpeBbIiao 7 c. Uem 3Ha-
yuTeIbHee OblIa HapylIeHa MPOXOAUMOCTH HOCOBBIX
XOZIOB, TeM OOJIbIIIe BPeMEHH TPeOOBaIOCh ISl CHHKE-
HUS TaBJICHUS.

Hapymenre mpoxoauMocTi HOCOBBIX X0I0B, 00y-
CJIOBJICHHOE OTEYHOCTBIO CIIM3UCTOH 00OJIOYKH, XO-
POILIO PEruCTPUPOBAIOCH B KOHIIE U3MEpEHHs, Korjaa
JIaBJICHUE B 0ayUI0He MUHUMANBHOE (1-3 MM pT.CT.).

B wuccrenyemyro TMOJOBHHY HOCa BBOJAWJIACH
OJIMBA, JIpyras MOJOBHUHA HOCA 3aKPhIBAJACh «TIIyXOi
osnBoi». Ilpu 3aKppITOM KpaHe HarHeTaycs BO3OYX B
pe3uHOBEIA G6ammtoH mo 40 MM pr.cT. Mccmexyemoro
MPOCHIIN JBIIATh 4depe3 poT. [lo curHamy «He IBI-
[1aTh» OTKPBIBAJICS KPaH Ha PE3MHOBON TPyOKe M 3ace-
KaJIOCh BpeMs 10 CeKyHaoMmepy. IIpn CHImKEHHU NaB-
nerns 1o O momaBaics CUTHAJ «IBIIIATE)» W BHOBB 3a-
cekasoch BpeMs. 0 CTENEeHN HMPOXOAUMOCTH HOCOBBIX
XO0OOB CYJWJIM 1O KOJIUYCCTBY BPEMECHU, MMPOUICAIICTO
ot 1-ro curnana o 2-ro. PuHonHeBMoMeTpuUs poBe-
neHa y 40 neteit (20 neBouek, 20 ManbuuKOB) ¢ 3y00-
YeMOCTHRIMU aHoManusiMu (34A) 10 1 Bo BpeMs opTo-
JIOHTHYECKOTO JiedeHus (Tadi. 1,2).

Tab6muma 1
JlaHHbIe pUHONTHEBMOMETPHH /10 OPTOIOHTHYECKOT 0 JIeYeHUsI
Jlo OpTOJOHTHYECKOTO JICUCHUS Jlesoukn Masb it
(n1=20) (m1=20)

HopmaseHast (7 ¢) IpOXOAUMOCTh HOCOBBIX XOJIOB:

crpaBa 1 2
cieBa 2 1
Cpennsist (8-10 ¢) mpoXoaAUMOCTh HOCOBBIX XOJIOB:

crpaBa 4 3
cieBa 2 4
Huskas (6onee 10c¢) mpoXxoarMOCTh HOCOBBIX XOJIOB:

crpaBa 6 5
cieBa 5 5

Tabmuma 2
JlaHHbIe pUHOIHEBMOMETPHMH BO BpeMsl OPTOJOHTHYECKOI0 JiedeHus (uepe3 6 mec.)
Bo BpeMst OpTOJJOHTHYECKOTO JICUSHHS JeBouku Manpunku
(aepes 6 mec.) (m=20) (m1=20)

Hopwmanshast (7 ¢) mpoXxoJIuMOCTh HOCOBBIX XOJIOB!

crmpaBa 5 6
cieBa 5 5
Cpennsist (8-10 ¢) mpoXoaAUMOCTh HOCOBBIX XOJIOB:

crpaBa 3 2
cieBa 2 4
Hwuskas (6onee 10c¢) mpoXxoarMOCTh HOCOBBIX XOJIOB:

crpaBa 3 2
cieBa 2 1

Pe3ynomamuor u oo6cyycoenue. lpoBeneHHbII
HaMHU aHaJ3 (QyHKIMOHAIBHBIX MCCIIEI0BAHUH MOKa-
3aJ1, 9TO MPH IIPUMEHEHUHN (PYHKIHMOHAIBHO IeHCTBYIO-
KX aNnapaToB ¥ CIENHATLHOI0 THATOTPEHUHTA B Te-
4yeHHH 6 Mec ynyumanoch nonoxenue HY, a3bika, B pe-
3yJIbTATE YETO YBEIMUUBAJICS ITPOCBET BO3LyXOHOCHBIX

myteii (roprann). [lognepxka s3p1koM cBosa BY mos-
BOJIsUIAa HOpPMajM30BaTh INMPUHY U BBICOTY HeOa,
ycTpaHsisi MbIIeYHbIH nucbananc. [Ipu sToM aHO mMO-
JIOCTH HOCa OIyCKaJoch M He0o mproOperano mpa-
BIJIBHYIO KyII0JI000pa3Hyto opMy, 4TO MPHUBOIMIO K
yIy4lIEHUIO MoKa3aTeded NPOXOJUMOCTH HOCOBBIX
XOJI0B.
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B xoze uccnemoBanus ObLTH BBIACICHBI 2 TPYIIIIBI
nerer: 1-s1 — B mepuojie paH-HEro CMEHHOTO MpPHKYyca
(ot 6 10 9 net, 1=20); 2-51 — B IepHOJIe TIO3THETO CMEH-
Horo npukyca (ot 10 go 15 ner, m=20).

[pu o1ieHKE Pe3yABTATOB KIMHUYECKUX (DYHKIIH-
OHAJTLHBIX MTPOO, BHIMOTHEH-HBIX B X0/1€ KJIMHHYECKOTO
00cIIef0BaHU IETEN C TTATOJIOTHEN TIIOTOYHON MUH/IA-
JIUHBI, OBUTA BBISBJICHBI HapyIIeHUS (YHKIUW IBIXa-
HUS, peun, rirotanus (Tadai. 3).

Tab6muma 3

DYHKIHOHAILHBbIE HAPYIIEHHS Y IeTeil ¢ runepiasueil riI0TOYHOH MHUHIAJHHBI (aeHOHIbI)

Hapymenne ¢pyHk- Yucno gereit oT 6 10 9 1eT ¢ ageHou- Yucno gereit ot 10 o 15 jer ¢ aneHOH-
JINZ010 JaMU JaMu
Jpixanust 10 11
Peun 6 5
I'notanus 4 4
Bcero 20 20

JlanHbIe 00CICIOBaHUS CBUICTEIBCTBYIOT O TOM,
YTO Yy AE€TEeH C TUNepIUIa3ueil TIIOTOYHONM MUHIAJIUHBI
(ameHOWABI) YACTO BBISBJISIOTCSA KIMHHYECKUC TMPH-
3HAKH POTOBOTO JIBIXaHUS: CUMIITOM TJIOCCOMTO3a, CY-
XOCTh KPacHOU KaMBI Ty0, HApYIIICHHE CMBIKAHU TYO.

[Ipu aHanm3e MUArHOCTUYECKHUX MOICICH dero-
CTell BBIBJICHO cTaTUCTHUYecKH nocToBepHOe (p<0,05)
CyXCHHE 3yOHBIX PSIOB pPa3HOW CTEIEHU: CY)KCHHE
anMKaIBHOTO Oa3uca 3yOHBIX AyT YemocTei Ha 4,0+0,5
MM (p<0,05); medpunut Mecta I TOCTOSHHBIX 3yOOB

BY - 7,5+0,8 MM, HY — 6,5£0,5 mm (p<0,05). ITo Benu-
YUHE MEePHeHAMKYISPOB, IPOBEAECHHBIX U3 MapKHPO-
BaHHBIX TOYEK Ha JITHUU OTCYETA, CY/AT O PACIIONIONKE-
HUM 3y00B. OnpenensioT oOUIyIo JAJIUHY 3YOHBIX IIyT
(Lo u Lu) mo pasmepy MepHeHANKYIIAPOB, OMYIICHHBIX
U3 CPEIMHHBIX TOYEK PEeKYIINX KpPaeB pe3lOoB Ha JIU-
HHUIO, IPOBE/ICHHYIO Yepe3 TouKy [loHa Ha MepBbIX Mo-
CTOSIHHBIX MOJISIPaX, BBIYUCISIIOT PasfiMyus B IJIHHE
3yOHBIX Iyr BepxHel W HibkHed dvemrocteit (Lo-Lu)
(Tabm. 4).

Tabmuma 4
AHTponoMeTpHYecKHe NapamMeTpbl 3yOHBIX PSIIOB Y JIeTeil ¢ runepniasuei ri10T0YHOil MMHAAJINHBI
[Mapametp Hopma,M1+ml Anenounsl, M2+m?2 d+md P

CymmMa 4 pesuos BY 31,50+0,45 32,00+0,36 0,30+0,35 >0,05
CymmMa 4 pesnos HU 23,50+0,38 22,00+0,33 -0,50+0,25 >0,05
lupuna 14/24 38,2540,25 33,2540,35 -5,0040,15 <0,001
Iupuna 16/26 50,22+0,36 46,52+0,31 -4,30+0,50 <0,001
Lo 18,50+0,15 17,00+0,45 -1,50+0,55 <0,05
upuna 34/44 38,00+0,34 34,00+0,15 -4,0040,15 <0,001
[upuna 36/46 50,00+0,24 47,50+0,27 -2,5040,33 <0,001
Lu 16,54+0,27 16,04+0,51 -0,50£0,55 >0,05

CorylacHO pe3ynbTaTaM HCCIIEAOBaHUs ITUArHO-
CTHYECKUX MOjieJieil 3yOHBIX PSAIOB JEeTeH mocie opTo-
JOHTHYECKOTO JICYCHHSI, CAaTUTTAIBHBIE pa3Mephl 3y0-
HBIX pagoB BU u HY mpuOnmsninck Kk HOpMaIbHBIM

3HAYCHUSAM: CPEIHss JUIMHA HepeaHux oTpe3koB BU n
HY mo Kopkxay3y coorBerctBeHHO 18,240,222 wm
16,540,55 (Taou. 5).

Tabmuma 5

CpaBHHTe/IbHASI XaPaKTePHUCTHKA AHTPONOMETPHYECKUX NapaMeTPOB 3YOHBIX PSA/IOB AeTell 10 U nocJje
OPTOJOHTHYECKOI0 JeYeHus

ITapameTpsl 10 4+ md p ITapameTpsl 1o- d+md p
JIEYEHUSI CJIe JICYEHUS

[Mupuna 14/24 -4,62+2.21 <0,001 Mupuna 14/24 -0,9+0,43 >0,05
[Hupuna 16/26 -4,12+0,91 <0,001 upuna 16/26 0,71+0,43 <0,001
Lo -1.52+0,68 <0,005 Lo 0,39+0,37 <0,05
upuna 34/44 -3,82+0,70 <0,001 upwuna 34/44 -2,4+0,46 <0,05
Hupuna 36/46 -2,51+0,52 <0,001 upuna 36/46 -1,7340,71 <0,001
Lu -0,77+0,58 >0,05 Lu -0,1540,41 >0,05

Pesynbrarel DMI jxeBaTeNbHBIX, BACOYHBIX U MUMHUYECKHUX MBI y AeTel oT 6 10 15 jeT ¢ aHoMaausiMu

3yOHBIX PSIOB TIPUBEICHBI B Ta0I. 0.
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Tabnuwa 6

PesyabTaThl IMI KeBaTeIbHBIX, BUCOYHBIX 1 MUMHYECKHX MBI Yy JAeTei oT 6 10 15 jer
¢ AaHOMAJIUSAMM 3yYOHBIX PSIiOB

Mo nedenus UYepes 6 MeC.OPTOIOHTHIECCKOTO JICUCHUS
OMI' XKeBatenapubie | Bucounsie Kpyrosaz Kesarenpubie | Bucounsie Kpyrosas
MBIIIIIBI MBIIIIIIBL MPIIIIHA MBIIIILIEI MBIIIILIED MPIIIa
pra pTa
BDA, cxxarue
(dyHKTIOHATTB-
Has po6a), MKB
crpaBa 1993 2329 2024 443 69 1636
cleBa 1191 1971 1640 278 67 1333
BDA, B nokoe, MmxB
crpaBa 23 29 126 23 23 26
cleBa 38 26 56 32 24 24

IHIpumeuarnue. DA — bnosnexTpuuecKkasi aKTHBHOCTb.

VY Bcex o0cIe0BaHHBIX JI0 JICYEHUS B ITOKOE pe-
ructpupoBanu BOA Bcex uc-ciaeyeMbIX MBI, KpoMe
COOCTBEHHO KeBaTeIbHOW MbIIIIEI cripaBa. [Ipu cxa-
T 3YOHBIX PsinoB BOA BHCOYHON MBIIMIEI CIpaBa
Bhme, yeM cieBa (Ka=1,2); 2329 mxB cnpasa, 1971
MKB cneBa; BDA coOCTBEHHO >XKeBATEIHHOM MBIIIIIBI
cipasa Beimie, yem cieBa (Ka=1,8); 1993 mxB cnpaga,
1191 mkB cneBa. OTMe-ueHBl OUCKOOpPAHMHALUS pPa-
0OTBI JKeBaTENBHBIX MBI, TOBBIIICHHBII TOHYC CO0-
CTBEHHO >KE€BATEJIbHOW MBIIILBI cieBa. BOA kpyrosoit
MBIIIIIBI PTa B [TOKOE OOJIBIIE CIIPaBa MPH HaIPSKEHUU
(2024 mkB cnpaBa, 1640 MkB cnesa).

VY 64 % oOcnenoBaHHBIX OOHAPYKWIHM THIIEPTO-
HYC BHCOYHOM MBIIIIIBI CIIpaBa, y 36 % — ciea.

Kommexkc muormmHactuku c¢ ammaparom O3
KoppexTtop (o meronuke O.U.Apcenunoii, 2014).

IIpn npumenennn KoppekTopa ompenensiercs
TOJBKO pa3Mep, TaK KakK 3JIACTOIO3HINOHED MOIEIH-
PYET ONTHUMANbHYIO OKKJIIO3HIO 0€3 yBEIHMYEeHHUs pas-
001eHNs 3yOHBIX PSIJIOB 110 OKKITIO3HOHHON TNIOCKOCTH
B Pa3HBIX YYacTKax. DJAacTHYHAs Kamma Il KOppeK-
K npukyca Koppektop Bellmyckaercst 8 THIOpasMe-
poB. Kaxnp1if THopasmep COOTBETCTBYET AJTUHE 4 pe3-
I[OB, U3MEPEHHOI M0 SKBAaTOPYy BECTHOYISIPHON IO-
BepxHocty BY n HY.

[Toka3aHus K IMPUMEHEHHIO 3JIACTOMO3HMIIMOHEpa
Koppexkrop:

- IPUBBIYKA COCATh MAJIell, TyCTHIIIKY, TTOCTOPOH-
HHE TIPEIMETHI;

- POTOBOE JbIXaHHE;

- cyiabast KpyroBasi MBIIIIA PTa;

- 3aTpyJHEHHOE CMBIKaHHe r'y0;

- TUCcYHKIUS S3BIKA (TPOKIIAABIBAHUE €TI0 MEX LY
3y0aMu TIpH TII0TaHWHU B PEUN);

- IPOTPY3HsI BEPXHUX PE3IOB, OTKPBITHIN MPHUKYC,
TPEMBI, JHacTeMa MEXTy 3y0a-MU (POHTAIBHOTO OT-
Jena;

- MHO(QYHKIHMOHAJIbHAS
34JI0.

TpennpoBKa NpaBUIILHOTO CIIOCO0A ABIXaHUS:

- BO3AYILIHBIIA Maccax CIM3UCTON HOCA, BAOX MO-
ouepenHo Kaxk1oi Hozapeii (10-15 pa3 wiu 2-3 Mun);

- BbIpa0OTKa HABHIKOB IIOJIHOTO YJJIMHEHHOTO
Baoxa(1-3 mun);

- 3BYKOBBIE TIOJ[PAKaHUS: TAPABO3HBIN I'YIOK «TY-
Y-y-y» IPOU3HOCHUTD Ha BBIIOXE «OX).

TPEHUPOBKA  MBIILII]

TpeHupoBKa KPyroBOi MBIl PTa(BIIOIHATH C
Koppextopom):

- HQAyTh MICKHU NMPH COMKHYTHIX I'Y0ax, MEIJICHHO
BBIIaBUTH BO3/YX Yepe3 cxkaThie ryosl (3-5 pa3 B Teue-
HUe 1-2 MHH);

- TyOBI B TpyOOUKY, KaK TP CBUCTE, a 3aTeM HX
pacTaruBarth, Kak IpH MUPOKOH yimbeioke (4-8 pas 1-3
MHH);

- TyOBI CMBIKAIOT TIPH MPETATCTBHA MU3UHIIAMU B
yraax pra (3-5 B TedeHue 1 MuH).

VYrpakxHeHUs U1 MBI SI3bIKa (00s3aTENBHO M0-
CJle TUTACTHUKHU y3/1€UKH A3bIKA):

- 00IM3aTh HWXKHIOIO M BEPXHIOIO Ty0y, JocTaTh
HoC, moabdopoaok (10-15 mun

2 pasa B JIcHb);

- cocuuTaTh 3yOBI, HE pa3MbIKas yenocTeit (2-3
Mec);

-TIOTJIa)KUBATH SI3BIKOM TBEpI0€ HeOO (Kak Maisp
KpacHT HOTOJIOK);

- MIETTKAHBE S3BIKOM;

- II0JIOCKaHUE TopJia TeIIOW BOJOH.

VYupakHeHus as Mblll, BeiaBuraomux HY:

- HY memyieHHO nepeMecTUTh BIEpe 10 Pe3Lo-
BOTO TNepekprITHs (yaepxusats 10 c);

- TO’K€ C TTIOBOPOTOM TOJIOBHI (MOBTOPHTH 10 pa3);

- HIDKHHUMH pe3laMH 3aXBaTUTh M OTTATHMBATh
KHU3Y BEPXHIOIO Ty0y

(10-15 pas).

Takum 00pa3zoM, UCXOMAS U3 PE3yTbTATOB HCCIE-
JIOBaHUS OIICHCHBI COCTOSIHHE 3YOOYETFOCTHOW CH-
CTEMEI, aHTPOITIOMETPHICCKIE JaHHBIC, TIPOXOJUMOCTh
JBIXaTENBHBIX IyTEeH y JeTel ¢ TUIepIuia3nuei rioTod-
HOW MHHJAIUHBI (aJICHOWJIAMH), U3Y4EHO (DYHKIHO-
HAJIBHOE COCTOSIHHE JKEBATENBHBIX W MHMHYECKHX
MBIIIIII,

[Ipennoxken koMIUIeKe JedeOHO-TIpoduIaKTrde-
CKHX MEpOIPHATHH y AeTeil ¢ 3y00UYeOCTHEIMHA aHO-
ManmusaMu u comytcTByromiei JIOP-matomorueit (cos-
MECTHO C OTOPHWHOJIAPUHTOJIOTaMH). BeIABIIEH cMITTO-
MOKOMIIIEKC HapyIICHHH B 3y00-4eII0OCTHOI cucreme,
HMEIOLUHN CBs3ytollee 3BeHO ¢ mnartojorueit JIOP-
OPTaHOB W HEMOCPEJACTBEHHO BIIHSIONINIA HA OPraHU3M
B nesom. [IpemroskeHa onpeneeHHass METOIUKA Jieue-
HUS, BKIIOYAKOIIAs MIPUMEHEHHE 3JIaCTOIIO3UIIHOHEPa



«COLLOQUIUM=JOURNAL» #1a(97), 2021 / MEDICAL SCIENCES 15

KoppekTop ¢ KOMIIJIEKCOM MHOTMMHACTUKH W JIbIXa-
TENBHBIX YIPAXHCHWUH, pa3pabOTaHHBIX TaKXKE COB-
MECTHO C OTOPHHOJIAPUHTOJIOTaMH.

o muennto Xomenko JI.A. (2013) mammaue y ne-
Tell TaKUX MATOJOTHYECKUX COCTOSIHHH, KaK 3y0ode-
mocTHele aHoMmanuu, JIOP-maromorust (ameHOWIBI,
HapyIIeHHe HOCOBOTO JBIXAaHUS, POTOBOE IBIXaHHE)
NPUBOAMT K Pa3BUTHIO XPOHUYECKUX BOCTIAINTEIBHBIX
3a00JeBaHMi B TKaHSIX MapoAOHTa-THHIMBUTOB. Oco-
OeHHO B IpeArnyoepTaTHOM U B ITyOepTaTHOM BO3pacT-
HOM niepuojie y aereit [7]. Iloatomy mpoBeneHue cBoe-
BPEMEHHOW JTMarHOCTUKH W KOMIUIEKCHOTO JICYCHUS
3YA, nmporekaromux Ha ¢pore JIOP-maTonornm (rumnep-
VI3 TJIOTOYHOH MUHIAIWHBI-aICHONJOB) HMEET
OopIIoe 3HaUCHHE IS MPO(PUITAKTHKHE XPOHUIECKOTO
KaTapadbHOTO T'€HEPATM30BAHHOTO T'MHIHBAJIFHOTO
BOCHAJIEHUs y AeTel. B cinexctBum aToro, yctpaHneHue
POTOBOTO JIBIXaHHS ITyTEM BOCCTAHOBIICHUS IIPOXOIH-
MOCTH HOCOBBIX XOJIOB, @ TaK)X€ KOMIIJIEKC MHOTUMHa-
CTUKU U JbIXaTCIIbHBIX YNPaXXHEHUH, JOJDKHBI yIyd-
mmTh MophodyHnkunonansHoe cocrosiaue 34UJIO u op-
raHu3Ma B 1ieJoM. UTo B CBOIO ouepeab OTpasuTcs Ha
MapoJIOHTOJIOIMYECKOM 3/10pOBbE JIETEH, SBISACH BaXK-
HBIM MPOQUIAKTHYECKUM 3BEHOM Yy JJAHHOTO KOHTHH-
TeHTa MalueHTOB.
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DYNAMICS OF WEIGHT GROWTH OF LIVING WEIGHT OF CALVES OF UKRAINIAN BLACK-
SPOTTED DAIRY BREED BY DIFFERENT METHODS OF GROWING

Anomauis.

Haeeoeno oani sacosoco pocmy mensam ykpaincvokoi 4opHo-paboi MoIOUHOT NOpoou y nepiood supouyyeants
810 HAPOOJICeHHs 00 O-MuU MICAUHO20 GIKY 3ANEICHO 810 CHOCOOy supowsysanns. Kusy macy meapun, 8iOHOCHUL |
€epedHb000008Ull NPUPOCMY BU3HAYAIU HA OCHOBI OAHUX WOMICAYHO20 368AJICY8AHHS 8 Nepiod IX UPOUYBAHHSL.
Jlocnioocysani nokasHuxku y 6ci micayi natieuwi Oyau epyni mejisim 3a «Xoa100H020» supowsysanns. Kuea maca
HOBOHAPOJNCOCHUX MeJisim 3Haxoounace 6 mevcax 32,7-33,2 ke, ¢ 3—micaunomy eiyi — 101,8-105,2 ke, 6 6-micsu-
nomy — 171,3-178,3 ke. Januii noxkasHux y 6ci Micsiyi 8UpOWy8anHs y meapuH nid0oCciionux epyn 6ye suuje Cmam-
oapmy nopoou. Bemanoeneno, wo meapunu 3a scu6o0 mMacoio y 3-MiciuHOMY 8iyi nepesadcaiu CmaHoapm no-
poou na 2,2 ke, y 6-micsiunomy — na 1,3 i 8,3 ke 6i0nogiono 3a eupowsyséanms meisim y npo@iiakmopii ma «xoo-
0HO20» cnocoby. YV 6-micsunomy 6iyi dcusa mensam 3a X0100H020 Memooy ympumanusa oyia 6inewoio na 7,0 ke,
abo Ha 4,1%, meapunu nepuioi epynu 30inbuunu ceoo scugy macy 8 5,24 pasu, opyzoi —y 5,37 pasis. Ilepesaca
oyna y meapun 3a «xon00no2o» supowysants na 0,13. Cepednbodobosuii npupicm 8ionoeioas niaro8omy npu-
POCMY npu 8UPOULYBAHHI PEMOHMHO20 MOIOOHAKY, Y Opyeitl epyni 6y suugum Ha 36 2 NOPIBHAHO 3 YIMPUMAHHAM
menam y npuminyerni. Bionocna weuokicme pocmy menam «X0J100H020» 8UpPOUy8ants euwa Ha 1,3 n.n.

Abstract.

The data of weight growth of calves of Ukrainian black-spotted dairy breed in the period of rearing from
birth to 6 months of age depending on the method of rearing are given. Live weight of animals, relative and
average daily gains were determined on the basis of monthly weighing data during their rearing. The studied
indicators in all months were the highest in the group of calves for “cold" rearing. Live weight of newborn calves
was in the range of 32.7-33.2 kg, at 3 months of age - 101.8-105.2 kg, at 6 months - 171.3-178.3 kg. This figure in
all months of cultivation in animals of the experimental groups was higher than the breed standard. It was found
that animals at live weight at 3 months of age exceeded the breed standard by 2.2 kg, at 6 months - by 1.3 and 8.3
kg, respectively, for rearing calves in prophylaxis and "cold™" method. At 6 months of age, the live weight of calves
by the cold method was increased by 7.0 kg, or 4.1%, the animals of the first group increased their live weight by
5.24 times, the second - by 5.37 times. The advantage was in animals for "cold" rearing by 0.13. The average daily
gain corresponded to the planned increase in the repair of young animals, in the second group was higher by 36
g compared to the content of calves indoors. The relative growth rate of "cold"” calves is higher by 1.3 percentage
points.

Kniouosi cnosa: scusa maca, cepednvo00008uti npupicm, GiOHOCHUL NPUPICM, Hanpyaa pocmy, KpamHicmo
30iMbUWEHHSA, UMPAMA KOPMI6

Keywords: live weight, average daily gain, relative gain, growth stress, multiplicity of increase, feed con-
sumption

Introduction. One of the most important tasks of
the agro-industrial complex is the search for reserves to
increase the production of dairy products. Genetically
programmed productivity can be realized only under
favorable conditions of growing, care and use of ani-
mals.

Breeding and productive qualities of cattle are
formed during the period of growth and development
of the organism. Among the measures that increase the
productivity of dairy herds is of great importance to
raise animals of the desired type and level of productiv-

ity.

To raise a cow that would fully reveal the genetic
potential, it is necessary from the first days of breeding
to create optimal conditions for calves to feed and keep,
which will ensure the normal growth and development
of animals [4].

The organization and technology of breeding re-
pair young animals should be based on the laws of in-
dividual growth and development and promote the for-
mation of animals with a strong constitution and high
productivity. It is known that the underdevelopment of
organs due to insufficient feeding and inadequate hous-
ing conditions for one period of rearing leaves negative
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consequences, even if the next period of animal devel-
opment occurs under favorable organizational and tech-
nological conditions. There is a significant number of
systems for growing repair heifers, which are based on
the use of knowledge of the biological patterns of
growth of young animals in combination with specific
feeding conditions and economic feasibility [5].

The growing morbidity and mortality of young
cattle, the shortage of products from sick animals, ne-
cessitate research and development of energy-saving in
dairy farming.

The share of animals of the Ukrainian black-spot-
ted dairy breed in the total livestock reaches over 40%.
Currently, this specialized dairy breed is kept in more
than 250 breeding farms of Ukraine and is selected in
the direction of increasing the amount of milk and its
quality indicators - fat and protein content in milk [7,
11].

The choice of technology for raising calves during
the milk period to maintain the health of young animals
along with the organization of their feeding is important
in shaping future productivity [2].

Significant damage to the dairy industry is caused
by diseases and deaths of young animals during the
dairy period. This is due to the fact that the realization
of genetically determined milk productivity in a sick
newborn heifer decreases in adulthood in proportion to
the severity and duration of the disease. The newborn
calf adapts to living conditions outside the mother's
body for 7-10 days. At this time, it is especially im-
portant to protect calves from disease and promote the
development of protective functions of the body. Heif-
ers that relapsed with dyspepsia at 10 days of age, com-
pared with those who were not ill, lag behind in growth
and development. Fertile fertilization in them occurs 3-
5 months later, and the mortality of calves born to them
is 4-5 times higher. In the future, they reduce milk yield
during lactation by 15-20%, and the fat content in milk
- by 0.1-0.2% [9].

Today, many farms use the "cold" method of keep-
ing calves. This method, regardless of the season, in-
volves keeping calves from the first days of life in con-
ditions close to the external environment, which mobi-
lizes the body's defenses and hardens the animals.
Young animals raised by the "cold" method are easier
to adapt to climatic conditions, although they consume
more feed, but grow quickly and develop harmoni-
ously.

The essence of the technology of cold method of
keeping newborn calves is that calves in 8-12 hours, or
2-3 days after birth (regardless of the season) are trans-
ferred to specially made and equipped individual cages-
houses in the open air, where hold 1.5-3 months.

There are various modifications of the "cold"
method of raising calves during the milk period: in in-
dividual cages with a removable roof; in individual
cages-houses with walking platforms; in individual
cages under canopies; in individual cages in atypical
cold rooms of capital or light type with walking areas
on the street; after two to three months of age - group
loose housing in isolated boxes on deep straw bedding
in atypical cold rooms of the capital or lightweight
buildings with outdoor playgrounds [1].

Most often, calves are kept in individual houses,
as this option has a number of advantages. The intro-
duction of this method is less expensive than the con-
struction of cold rooms and sheds, and the animals, go-
ing to the playgrounds, are exposed to solar insolation
all year round, which has a positive effect on their
health. Individual keeping of calves prevents the spread
of infectious diseases among animals, in contrast to
keeping in group houses.

Cold keeping of calves should be used only in
well-ventilated areas or in areas with canopies that pro-
tect mainly from rain, and this will allow you to get
healthy young. Keeping calves indoors after rearing by
the "cold" method poses a risk of lung disease due to
the lack of resistance in animals to increased bacterial
air pollution and high concentrations of harmful gases.

With the "cold" method of raising calves, it is im-
portant to follow the basic rules of feeding them colos-
trum and milk, as well as feeding plant foods. Ukrain-
ian farms have a positive experience of using the "cold"
method of raising calves, including the limited liability
company "Ukrainian Dairy Company", where animals
are kept in individual houses located on the site. Calves
are transferred after the hair is completely dry (1-2
days). Drink 6 liters of milk per day at a temperature of
38°C, using a milk taxi. Milking is carried out 2 times
a day, in the morning at 7.00 and in the afternoon at
15.00. An hour after drinking milk, give water that is
not heated. Concentrated feeds are fed to their heart's
content [10].

In the private joint-stock company "Chernihiv
Breeding Enterprise” individual houses for calves are
placed under a canopy. The lactation period in animals
lasts 57-60 days. In the feeding of young animals from
7 days of age use whole milk substitute and feed to the
fullest.

The "cold" method of keeping young cattle during
the milk period has both positive and some negative
sides.

The positive thing is that you do not need to build
capital premises; calves breathe clean air of natural
temperature and humidity, practically deprived of
harmful factors of a livestock room that promotes cul-
tivation of healthy animals; calves receive a sufficient
amount of ultraviolet radiation, under the action of
which their skin produces biologically active sub-
stances and vitamin D; during the rearing period the
calves are isolated from each other, which allows to
avoid the transmission of various diseases; promotes
the activation of the thyroid gland, better development
of the cardiovascular system, respiratory, digestive and
excretory organs, which allows to increase the safety of
young animals.

The disadvantages of the "cold" method of raising
calves in winter are slightly higher feed costs, because
much of the energy consumed with feed is spent on
maintaining body temperature; rapidly cooled dairy
feeds, which are distributed at low temperatures; addi-
tional manual labor costs for cleaning aft passages, in-
dividual houses. However, these shortcomings of the
"cold" method of raising calves are not critical. Increas-
ing the safety of calves allows them to compensate [10].
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In farms that use the "cold" method of raising
calves, there is a very clear zootechnical requirement -
the calf should be watered no later than 30-40 minutes
after birth. This is due to the fact that over time, the
colostrum loses immunoglobulins, which protect the
body of the newborn calf from various diseases. In ad-
dition, farms are developing calf feeding schemes, and
rations are based on the age and live weight of the ani-
mals and balance all nutrients. An important caveat
with the "cold" method of raising calves is that it is not
recommended to transfer them to warm capital rooms
and mix with calves kept there, so as not to cause dis-
ease in calves raised outdoors. Calves raised in the cold
up to 3 months of age should continue to be kept in sim-
ilar conditions, separately in cold rooms [3].

To address this issue, the Shcherbych farm in cen-
tral Ukraine conducted a scientific and economic ex-
periment on a comparative study of the effectiveness of

"cold" rearing of calves up to 6 months of age.

The purpose of the study was to study the features
of energy supply of calves of the Ukrainian black-and-
white dairy breed of the dairy period of rearing.

Material and methods of research. The research
was carried out on the farm on heifers of the Ukrainian
black-spotted dairy breed according to the scheme (Ta-
ble 1).

Today, the farm is refining the technology of
growing repair heifers with the "cold" method from
birth to the introduction of heifers in the dairy herd. 3-
5 days before the expected calving, the cows are trans-
ferred to the maternity ward, where the newborn calf is
at least 3 days in order to make full use of immuno-
globulin colostrum. After that, the calves are trans-
ferred to individual houses.

Table 1

The scheme of the experiment

Method of retention

Age, months

15°C

traditional "cold"
Up to 3 days in the calf,
. Up to 15-20 days then up to 3 months. in an individual house,
0-6 in a calf at a temperature up to +

3-6 months - in group cages, at a temperature not lower

than -5-8 ° C

Researched indica-
tors

Live weight, relative and average daily gains, live weight growth rate, feed costs

The research was conducted on young cattle of the
Ukrainian black-spotted dairy breed from birth to 6
months of age.

For studies on the principle of analogues selected
two groups of heifers with 8 heads in each. The exper-
iment on newborn calves was conducted from Decem-
ber to May 2018.

The young of the control group were raised ac-
cording to the traditional technology in the calf, the ex-
perimental group - "cold" method, in which calves were
kept in a calf until 3 days of age, then in individual
houses up to 3 months on deep straw litter. Young ani-
mals of 3-6 months of age in the autumn and spring pe-
riods were raised in group cages with playgrounds, in
the winter months - indoors in sections.

Calves are kept in an individual house cage on a
deep straw litter 20 to 30 cm thick, with 7-8 kg of straw.
It is necessary to regularly change the top layer of straw
daily in case of litter contamination, keeping the top
layer of litter 5-8 cm thick dry. Individual houses are
cleaned of manure, disinfected and whitewashed before
each calving. Itis possible to launch new calves in these
houses only in a week.

Calves older than 3 months of age are kept loose
in group cages of 5-10 heads, depending on age. This
helps them to better withstand fairly low temperatures,
get used to eating plant foods earlier, which contributes
to the accelerated development of the digestive system
and the formation of a strong skeleton. In the case of
group keeping of calves, the floor area per animal is not
less than 2 m2 per head, the feeding front is not less
than 40 cm.

Milk feed for calves was fed individually: in the
prophylactic period - from pacifier drinkers, later - from
a bucket.

In both methods of cultivation, the floor area per
head for calves was 2.5 m2.

The comparative efficiency of growing repair
heifers by traditional and proposed technologies was
determined by conventional methods.

Feed accounting was determined every decade
based on the results of weighing the given feed and
their residues for two consecutive days.

The growth rate of heifers was assessed by the av-
erage daily gain by monthly weighing of animals before
feeding. The relative growth rate of repair young was
determined by the formula of S. Brody.

Live weight of calves in the period of their rearing
up to 6 months of age was determined monthly. Based
on these indicators, the average daily gains of animals,
the multiplicity of increase in live weight, the relative
rate and rate of growth of live weight were calculated.
The average daily gain of animals was determined by
the formula: C, = (Wt — Wo)/(t2 — t1), ne: Wt i Wo —
final and initial live weight, kg; t» i t1 — age at the end
and beginning of the period, days.

The relative growth rate (B) was calculated by the
formula of S. Brody:

B = (W¢— Wq)/0,5(W: + Wp) x 100.

The increase in live weight was determined by di-
viding the live weight at the end of each month by the
live weight of newborns. Growth stress (H) was calcu-
lated by growth factors: H = (W — Wy)/W; x 100.

Results and discussion. It is known that to ensure
the viability and normal development of the animal, as
well as to achieve a high level of productivity in the
future, it is necessary to adhere to a sufficient level of
cultivation and development at each age. Different
methods of raising calves had different effects on the
growth and development of experimental young (Ta-
ble 2).
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Table 2
Age dynamics of live weight in experimental calves depending on the method of cultivation, kg
Age, months I Group T Breed standard

At birth 32,7+1,42 33,2+1,12 40
1 54,9+1,22 55,2+1,37
2 77,8+2,01 78,9+2,14
3 101,8+3,28 105,2+2,43 103
4 125,2+3,57 129,5+2,97
5 148,6+2,94 154,7+3,8
6 171,3+3,57 178,3+3,41 170

The difference in the ways of keeping heifers in
the first two months of life did not significantly affect
the indicators of cultivation. However, with a fairly
good development of young animals of both groups,
slight advantages in terms of live weight were observed
in calves, which were raised by the cold method, by 0.3-
1.1 kg. The tendency to increase this indicator can al-
ready be traced from 2 months of age. In the third
month, the live weight of calves in the "cold" rearing
was higher by 3.4 kg, or 3.3%. Compared to the stand-
ard, the live weight of calves in the second group is
higher by 2.2 kg, or 2.1%, in the first, where the animals
are kept indoors, lower by 1.2 kg, or 1.2%. In the fourth
month, this figure in the second group of calves in-
creased by 4.3 kg, or 3.4%. In the fifth month of life,
cold-calved calves had a higher live weight of 6.1 kg or

4.0% compared to animals kept indoors. At 6 months
of age, the increase reaches a maximum - by 7.0 kg, or
4.1% in the group with the cold method of keeping
calves. At the end of 6 months of age, calves in both
groups had a higher standard live weight, in particular,
in the first group - by 1.3 kg, in the second group the
advantage was the largest, by 8.3 kg, or 4.9%.

We found that the increase in live weight of calves
in the period of their rearing from birth to 6 months,
depending on the method of rearing in the studied age
periods was different (Table 3). With each passing
month, this figure in the experimental groups increased
and at 6 months of age on average calves of the first
group increased their live weight by 5.24 times, the sec-
ond - 5.37 times. That is, the advantage was in animals
for "cold" cultivation - by 0.13 (Table 3).

Table 3
Multiplicity of live weight increase in experimental calves
Age period, months I Group i
From birth to 1 month 1,68 1,66
1-2 2,38 2,38
2-3 3,11 3,17
3-4 3,83 3,90
4-5 4,54 4,65
5-6 5,24 5,37

A more vivid idea of the influence of the method of keeping is given by the analysis of the average daily gain
of live weight of young animals by individual age periods (Table 4).

Table 4
The average daily live weight gain in calves up to 6 months of age, g

Age period, months I Group m
From birth to 1 month 740 733
1-2 763 790
2-3 800 877
3-4 780 810
4-5 767 840
5-6 757 787
From birth to 3 months 768 800
From 3 to 6 months 772 812
From birth to 6 months 770 806

First of all, it should be noted that with age, the
average daily increase in live weight of animals tended
to increase monthly.

Analysis of data to determine the average daily
gain of calves in the dairy period showed that for the
first period of the experiment (up to 3 months of age)
the average daily gain was 740 g in the control group
and slightly lower in the experimental group - 733 g per

day, then in the following months increased. During the
second month of rearing the increase in the first group
was at the level of 23 g (763 g), the second - by 57 g
(up to 790 g), which is higher than the first group by 34
g. Later in the following months of rearing calves were
higher in the second group in the "cold" breeding of an-
imals. Favorable weather in the spring allowed the ani-
mals of the second group to increase the average daily
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gain of live weight from 30 to 77 g. In the spring
months, the increase in live weight of calves of the sec-
ond group was 810-840 g. 77 g, the fourth - 30 g, the
fifth - 73 g and the sixth - 30 g.

It should also be noted that the trend of better de-
velopment in calves "cold" breeding is observed at all
ages - from birth to 6 months of age. During the period
from birth to 3 months of age, the average daily gain in
calves of the experimental group under the "cold"
method of cultivation was higher by 26 g or 4.2%. The
highest average daily gains in live weight of calves
were observed in the period from 3 to 6 months of age
(812 g) in the group for "cold" rearing, against the data
of the first group greater than 40 g. In general for the
experimental period (from birth to 6 months) age) the
average daily increase in young animals of the experi-
mental groups was approximately equal (770-806 g),

which corresponds to the planned increase in the culti-
vation of repair young animals. However, in the second
group, the studied indicator for this period was higher
by 36 g compared to the animals for keeping indoors.

Calves in the first months of their lives grow une-
venly, so the indicators of absolute growth do not fully
reflect the intensity of their growth. To this end, we cal-
culated relative increments.

It is established that the greatest intensity and
stress of calf growth is observed up to three months, so
during this period it is necessary to pay special attention
to the maintenance and feeding of young animals,
which is the method of "cold" rearing. The highest in-
dicators of the relative growth rate of calves in both ex-
perimental groups were observed for the first month of
rearing, in the future with each subsequent month they
decreased (Table 5).

Table 5

Intensity of relative growth and growth rate of live weight of calves, %

Relative growth rate,% Live weight growth voltage,%
Age period, months Group Group
| 1 [ 1l
From birth to 1 month 50,7 49,8 67,9 66,3
1-2 34,5 35,3 41,7 42,9
2-3 26,7 28,6 30,8 33,3
3-4 20,6 20,7 22,9 23,1
4-5 17,1 17,7 18,7 19,4
5-6 14,2 14,2 15,3 15,3
From birth to 3 months 102,7 104 2113 216,9
From 3 to 6 months 50,9 51,6 68,3 69,5
From birth to 6 months 135,9 137,2 423,8 437

Higher data on the relative growth rate of live
weight of calves were observed in the second group of
animals during "cold" rearing. For the second month of
cultivation the advantage was 0.8 percentage points, the
third - 1.9, the fourth - 0.1, the fifth - 0.6 percentage
points, in the last month the figures were at the same
level (14.2 %).

The relative growth rate of calves for the period
from birth to 3 months of age in the second group is
higher by 1.3 percentage points, in the period of 3-6
months. - by 0.7, for the period from birth to 6 months
- by 1.3 percentage points.

The growth stress of the live weight of the calf in
the group of animals in the "cold" breeding was higher
compared to the content indoors. If for the first month
in the second group this indicator was lower by 1.6 per-
centage points, then in the following months - higher,
in particular, for the second month - by 1.2 percentage
points, the third - by 2.5 percentage points. n., the fourth
- by 0.2, the fifth - by 0.7 pp. and for the sixth month of
cultivation, the growth rate of live weight was the same.
The growth stress in calves from birth to 3 months of
age compared to the next period is 3.1 times higher. In
the group of calves for "cold" rearing, the studied indi-
cator is higher for the period from birth to 3 months of
age by 5.6 percentage points, 3-6 months. - at 1.2 per-
centage points

Adherence to the microclimate in livestock facili-
ties is one of the ways to obtain high productivity.
When the air temperature decreases, feed consumption
increases. According to the results of our research, in
the winter and summer periods of the year the air tem-
perature in the prophylactic clinic and in the individual
ones corresponded to the generally accepted norms of
the microclimate. The room temperature was in the
range of 18-20 °C, air velocity of 0.11-0.25 m /s, and
these indicators were within normal limits. In the win-
ter months, the concentration of ammonia was 14.6 mg
/' m3, in the spring - increased by 16.4% and amounted
to 17 mg / m3. Humidity in the clinic was higher than
normal - an average of 81.3%.

The temperature in the individual houses where
the calves of the second group were kept depended on
the environmental conditions and was the lowest in Jan-
uary - -5.8 °C, in February - -2.2 °C, in March - 5.7 °C,
in April 13.5 °C. The average humidity is 72%.

Different methods of growing calves had different
effects on eating food, especially vegetable (Table 6).

With the same consumption of dairy feed - 300 kg
of whole milk and 400 kg of collected milk per head on
average - the difference was in favor of young animals
of the second group (from birth to 3 months). The dif-
ference in the amount of feed consumed between the
first and second groups was higher in the second: hay -
10.6 kg and silage - 12.6 kg, from 3 to 6 months. - 23.3
and 31.7 kg, respectively, and green fodder - 6.4 kg
(Table 6).
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Table 6
Feed costs during the experiment (average per 1 head, kg)
Feed
Group Whole milk | Skim | Compoundfeed | Hay | Cornsilage | Green fodder
0-3 months
[ 300 150 56,8 42,5 52,3 -
1 300 150 54,7 53,1 64,9 -
3-6 months
I — 250 110,2 86,4 99,8 37,4
1 — 250 1117 109,7 1315 43,8
0-6 months
I 300 400 167,0 128,9 152,1 37,4
1 300 400 166,4 162,8 196,4 43,8
Differences in the amount of plant foods consumed are reflected in the total nutritional value of rations (Table 7).
Table 7
Nutrition of feed consumed by calves for the accounting period
(on the average on 1 head, kg)
Group - Coqtent _in feed _
feed units | digestible protein | Ca | P
0-3 months
[ 206,4 22,9 1,0 0,8
I 2112 23,4 1,1 0,9
3-6 months
I 227,2 24,4 13 11
I 252,4 27,2 15 1,2
0-6 months
I 433,6 47,3 2,4 19
1 463,6 50,6 2,8 19

As the calves of the second group consumed more
feed during the study period, therefore, the total nutri-
tional value of these feeds for the period from birth to
6 months of age in calves of the second group was
higher, namely, from birth to 3 months - 4.8 feeds .od
.; from 3 to 6 months - by 25.2 feed units; from birth to
6 months - 30 feed units.

Digestible protein in calves in the experimental
group was also consumed more: from birth to 3 months
- 0.5 kg; from 3 to 6 months - by 2.8 kg; from birth to
6 months - 3.3 kg.

According to the analysis of the chemical compo-
sition and properties of silage used in feeding calves,
can be attributed to the second class. According to the
score, the samples of corn silage were considered good:
the total number of points was 11 points, incl. for acid-
ity - 5, color - 3 and odor - 3. Humidity of silage was
69.17%, acidity (pH) - 3.82, color was dark olive and
had a slightly oily consistency [6].

Hay of cereals and legumes of sown grasses was
evaluated by organoleptic parameters, the class was de-
termined experimentally - the second; the consistency

is soft with single coarse stems, the leaves make up 35-
50% of the sample weight, the contamination is small -
only hay flour, the smell is weak, the color is slightly
faded. The selected sample of hay was classified as
non-class (for exceeding the moisture content of
24.81% against 17% - according to the standard). How-
ever, according to the score, the quality of hay samples
was 26 points (including 10 points for protein content,
8 points for carotene content, 5 points for odor and 3
points for color), which corresponds to the quality class
"satisfactory".

Concentrated feed deviations from the require-
ments of the quality standard in terms of humidity, the
presence of impurities, mineral, harmful, other grain
impurities, the presence of barn beetles were not de-
tected. Grain moisture was 11.5% vs. 15.5% by stand-
ard, protein content - 14.1% vs. 8.5% by standard, ie
were within normal limits.

The energy nutrition of feed mixtures for calves
up to 6 months of age was calculated (Table 8).

Table 8

Calculation of specific energy nutrition of feed mixtures for young cattle in IVF [6]

Indication | Protein | Tallow | Cellulose | Without nitrogenous substances
Feed mixture for calves aged 0-6 months

Chemical composition, % 9,9 2,7 16,01 16,17
Digestibility ratio,% 62,8 69,7 60,0 76,3

The amount of digestibles, g / kg 62,14 18,82 96,06 123,43

OE in 1 g of digestibles 18,0 32,6 12,1 15,5

OE, kJ / kg 111852 | 613,53 | 1162,33 1913,17

Energy nutrition, IVF / kg 0,48
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Taking into account the above data, it was found
that the average daily diet for calves up to 6 months of
age had a nutritional value of up to 28.8 IVF / head /
day (against 26.0 IVF - according to the norms).

In addition, when keeping animals in the "cold"
rearing of calves, feed costs per 1 kg of growth were
higher, in particular: feed units - by 8.1% and digestible
protein - by 7.7% (Table 9).

During the "cold" rearing of calves during the ac-
counting period, 145.1 kg of gain was obtained per 1
head, and 6.5 kg less in the prophylactic clinic.

In the spring, this difference increased, and in gen-
eral, during the growing period, feed consumption per
1 kg of growth in calves of the second group was higher
by 3.7% of feed units and 3.4% of digestible protein.

Table 9
Feed costs for different ways of keeping calves in the winter-spring period
. Group
Indicator I m

Received an increase of 1 head up to 3 months, kg 69,1 72
Spent per 1 kg of gain:

feed units 2,98 2,93
digestible protein, g 331 325
Received an increase of 1 head from 3 to 6 months, kg 69,5 73,1
Spent per 1 kg of gain:

feed units 3,26 3,45
digestible protein, g 351 372
Received an increase of 1 head from birth to 6 months, kg 138,6 145,1
Spent per 1 kg of gain:

feed units 3,12 3,19
digestible protein, g 341 348

Gastrointestinal disorders were reported in calves
of both groups, but the nature of the disease and its du-
ration were different. If in the second group the dura-
tion of the disease averaged 2-3 days and once, in the
first - up to 4 days or more. The survival of the calf
population in both experimental groups was 100%.

Conclusions. Calves of the Ukrainian black-spot-
ted dairy breed in the period of rearing from birth to 6
months of age were marked by good indicators of live
weight. In all age periods, they exceeded the breed
standard by this indicator: at 3 months of age - by 1.2
and 2.2 kg, at 6 months - by 1.3 and 8.3 kg.

Live weight of calves depended on their method
of rearing. In all studied periods of growth, the highest
indicators of live weight, multiplicity of increase in live
weight and average daily gain were characterized by
animals in the "cold" method of cultivation.

During the "cold" rearing of calves during the ac-
counting period, 145.1 kg of gain was obtained per 1
head, and 6.5 kg less in the prophylactic clinic.

Feed costs per 1 kg of growth were higher in
calves in the "cold" rearing: feed units - by 8.1% and
digestible protein - by 7.7%.

Research prospects. In the future, the exterior
features of heifers of the Ukrainian black-spotted dairy
breed depending on the method of cultivation will be
studied.
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In recent years, the issue of increasing the
adaptability of agricultural plants is especially relevant
for agricultural production. Thus, traditional energy-
consuming technologies in crop production should be
replaced by fundamentally new methods of agriculture
based on the introduction of new elements of high
technology. For these purposes, plant growth regulators
(PGR) are widely used [1]. The efficiency of PGR and
mineral nutrition of oilseed plants with sufficient
moisture and adherence to cultivation technology is
quite high [2]. Recently, there is a need to constantly
improve the strategy and tactics of fertilizer use, as their
effect can not be correctly interpreted without taking
into account weather conditions and crop requirements
for the presence of mobile compounds of nutrients in
the soil [3].

Surface area of leaves in plants plays a crucial role
in obtaining high crop yields. Surface area of a single
leaf and the total leaf surface area of the plant allows to
estimate its photosynthetic potential. In addition, leaf
has qualities that are best adapted to environmental
conditions, which is expressed in changes to the area of
the assimilation surface of the plant depending on
environmental factors [4, 5].

Aim of our research was to establish the impact of
mineral fertilizers and growth regulators on the leaf
surface area, net photosynthesis productivity and yield
of safflower in the conditions of the Southern Steppe of
Ukraine.

Research was conducted in 2017-2019 on the
fields of the Institute of Oilseed Crops of NAAS. Soil
of the experimental site was ordinary chernozem,
medium—low humus, with a humus content in the
arable layer of 0-30cm — 3.5%, available nitrogen —
7.2-8.5, mobile phosphorus — 9.6-—10.3, exchangeable
potassium — 15.2-16.9 mg / 100 g of soil, pH of soil
solution — 6.5-7.0.

Safflower was sown in the first decade of April
with a sowing rate of 240,000 similar seeds per hectare,
with classical system of the main tillage. Following
were selected as research factors: varieties (A) —

Zhyvchyk and Dobrynya; application of mineral
fertilizers (B): 1. No fertilizers, 2. NgPso for main
tillage, 3. Pso — for main tillage + N¢o — for pre—sowing
cultivation; application of growth regulators (C): 1. No
processing; 2. Rost—konsentrat (1.0 I/ha) + Chelatine
oil (1.5 1/ha); 3. Chelatin forte (1.0 1/ha) + Chelatin
mono boron (1.0 1/ha); 4. Chelatin mono boron (1.0
/ha) + Chelatin phosphorus—potassium (1.0 1/ha); 5.
Chelatin phosphorus—potassium (0.5 1/ha) + Chelatin
multimix (0.5 I/ha) + Chelatin mono boron (0.5 1/ha).
Safflower plants were treated in the phase of 6-10
leaves.

Setting up experiments and conducting research
was carried out in accordance with generally accepted
methods of field experiments in agriculture and crop
production [6].

Study of the leaf surface area of one saftflower
plant revealed the effect of using mineral fertilizers and
growth regulators on its performance (Table 1). Leaf
surface area of one safflower plant in the interphase
period of budding—flowering was in the range of 0.089—
0.101 m? for the variety Zhyvchyk and 0.093-0.105 m?
for the variety Dobrynya. Under the influence of
mineral fertilizers, leaf surface area increased by: for
application NgPso — 0.006-0.008 m? for the variety
Zhyvchyk and 0.007-0.008 m’? for the variety
Dobrynya, and for Psp+Neo — 0.005-0.009 m? and
0.006-0.008 m?, respectively. Spraying of safflower
seedlings of Zhyvchyk variety with growth regulators
in the variant without the use of mineral fertilizers
increased the leaf surface area by 0.001-0.005 m?, in
the variants with fertilizer application by 0.003—0.004
m?. In Dobrynya variety safflower under the influence
of growth regulators for the control group leaf surface
area increased by 0.002-0.004 m?, with the
introduction of NgoPso — by 0.003-0.005 m? and with
P5o+Neo — by 0.004—0.005 m?.

Leaf area of one safflower plant of both varieties
in the interphase period of flowering—maturity
decreased compared to the period of budding—
flowering and was equal to 0.054-0.062 m?2. The
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application of NeoPso with the main tillage led to an
increase in leaf area by 0.004—0.005 m? for the variety
Zhyvchyk and 0.003-0.005 m? for the variety
Dobrynya; when PsotNgo was applied, the area
increased by 0.003-0.005 m? for both varieties of
safflower in comparison with the control group. Use of

growth regulators without fertilizers and with the main
application of NgPso, increased the area by 0.001—
0.003 m? for both varieties of safflower, and for Ps¢+Ngo
— by 0.002-0.003 m? in the variety Zhyvchyk and by
0.003 m? in the variety Dobrynya.

Table 1
Influence of application of mineral fertilizers and growth regulators
on photosynthetic activity of safflower varieties (2017-2019)
‘ Application of Application of Leaf surface arzea of 1 Net photosynthe;sis
Variety . plant, m performance, g/m*/day
mineral growth - - - -
(A) fertili budding- flowering- budding- flowering-
ertilizers(B) regulators (C) . . . .
flowering maturity flowering maturity
1 0,089 0,054 3,28 4,76
No fertilizers 2 0,093 0,057 3,34 4,78
(control group) 3 0,090 0,055 341 4,89
4 0,092 0,056 3,39 4,85
5 0,094 0,057 3,30 4,73
1 0,097 0,059 3,26 4,67
2 0,101 0,062 3,20 4,56
Zhyvchyk NeoPso — main 3 0,097 0,059 3,24 4,63
4 0,100 0,061 3,24 4,63
5 0,100 0,061 3,20 4,56
1 0,096 0,058 3,27 4,69
. 2 0,100 0,061 3,20 4,57
}fge_fngotvﬁw 3 0,099 0,060 3,19 4,55
g 4 0,099 0,060 3,26 4,65
5 0,099 0,060 3,22 4,61
1 0,093 0,055 2,99 4,43
No fertilizers 2 0,097 0,057 2,98 4,41
(control group) 3 0,095 0,056 2,96 4,37
4 0,097 0,058 2,98 4,41
5 0,096 0,057 2,96 4,40
1 0,100 0,059 3,01 4,46
2 0,104 0,061 2,94 4,34
Dobrynya NeoPso — main 3 0,103 0,061 2,93 4,34
4 0,105 0,062 2,94 4,36
5 0,103 0,060 2,97 4,42
1 0,099 0,058 3,02 4,49
Psy — main + Neo 2 0,104 0,061 2,91 4,32
_before sowing 3 0,103 0,061 2,91 4,29
4 0,103 0,061 2,93 4,34
5 0,104 0,061 2,93 4,34

Net productivity of photosynthesis (NPF) of
safflower plants changed under the influence of mineral
fertilizers and growth regulators. Use of additional
mineral nutrition led to an increase in the leaf surface
area of one plant, resulting in a slight darkening of the
leaf surface and a decrease in the intensity of
photosynthesis.

According to the results of three-year study,
indicators of safflower NPF in the interphase period of
budding-flowering were 3.19-3.41 g/m%*/day for
Zhyvchyk variety and 2.91-3.02 g/m%day for
Dobrynya variety. At the same time, the highest net
photosynthesis productivity (3.28-3.41 g/m*day and
2.96-2.99 g/m?*day, respectively) was established for
control group with no fertilizers. Considering use of
mineral fertilizers, NPF decreased by 0.01-0.17

g/m?/day for Zhyvchyk variety and by 0.02-0.05
g/m?/day for Dobrynya variety.

Highest indicators of NPF for safflower plants in
Zhyvchyk and Dobrynya varieties were observed in the
flowering—maturity period: 4.55-4.89 g/m*day and
4.32-4.49 g/m?/day, respectively.

As a result of changes in leaf surface area and,
consequently, net productivity of photosynthesis under
the influence of additional mineral nutrition, yield of
safflower also changed. Depending on the use of
mineral nutrition and options of application of growth
regulators, yield was in the range of 1.46—1.71 t/ha for
variety Zhyvchyk and 1.55-1.85 t/ha for variety
Dobrynya. Increase from the use of mineral fertilizers
was equal to 0.11-0.17 t/ha for variety Zhyvchyk, and
0.17-0.22 t/ha for the variety Dobrynya . Depending on
options of drug application, yield of safflower
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increased by 0.05-0.12 t/ha for variety Zhyvchyk and
0.03-0.11 t/ha for variety Dobrynya. Highest yields of
safflower cultivar Zhyvchyk — 1.71 and 1.70 t/ha and
Dobrynya cultivar — 1.84 and 1.85 t/ha were obtained

when using mineral fertilizers at a dose of NgoPso with
main tillage and using Rost—concentrate + Chelatin oil
and Chelatin mono boron + Chelatin phosphorus—
potassium (Table 2).

Table 2

Influence of application of mineral fertilizers and growth regulators on yield of safflower varieties

(2017-2019)

Application of L Zhyvchyk (A) Dobrynya
miﬂzral fertiliz- Application of . Y};:ld iyncrease, + t/ha . Yield increase, + t/ha
growth regula- | Yield, - Yield, -
ers tors (C) t/ha fror_n ferti- | from regu- t/ha from ferti- | from regu-
(B) lizers lators lizers lators
1 1,46 - - 1,55 - B
No fertilizers 2 158 - 0,12 165 - 0,10
(control group) 3 1,55 - 0,09 1,62 - 0,07
4 1,58 - 0,12 1,66 - 0,11
5 1,56 - 0,10 1,62 - 0,07
1 1,63 0,17 - 1,77 0,22 -
2 1,71 0,13 0,08 1,84 0,19 0,07
NeoPso 3 1,68 0,12 0,05 1,82 0,20 0,05
4 1,70 0,11 0,07 1,85 0,19 0,08
5 1,68 0,12 0,05 1,82 0,20 0,05
1 1,62 0,15 - 1,75 0,20 -
2 1,69 0,11 0,07 1,81 0,17 0,06
Neo+Pso 3 1,67 0,12 0,06 1,79 0,17 0,03
4 1,69 0,11 0,08 1,83 0,17 0,07
5 1,68 0,12 0,07 1,80 0,18 0,05
LSDogs, t/ha: A —0,015-0,021, B — 0,019-0,025, C — 0,024-0,033, ABC — 0,060-0,080

Conclusions. According to the results of three—
year study, highest indicators of NPF in safflower
plants of Zhyvchyk and Dobrynya varieties were
observed in the flowering-maturity period: 4.55-4.89
g/m?/day and 4.32-4.49 g/m?/day, respectively.

Highest yield of Zhyvchyk safflower variety —
1.71 t/ha and 1.70 t/ha and Dobrynya variety — 1.84 t/ha
and 1.85 t/ha — were obtained with the use of mineral
fertilizers at a dose of NgoPso under the main tillage with
tillage in phase of 610 leaves with a mixture of drugs
Rost—concentrate + Chelatin oil and Chelatin mono
boron + Chelatin phosphorus—potassium.

Sources

1. Kalenska S. M., Svetlova N. B. [and others]
Rehuliatory rostu roslyn ta formuvannia adaptyvnykh
reaktsii roslyn do posukhy. Naukovyi visnyk

Natsionalnoho ahrarnoho universytetu. 2002. Vyp. 58.
P.11-17.

2. Bonfim-Silva E. M., de Anicésio E. C. A., de
Oliveira J. R., de Freitas Sousa H. H, da Silva T. J. A.
(2015). Soil Water Availability on Growth and
Development of Safflower Plants, American Journal of
Plant Sciences, 6, 2066—-2073.

3. Hospodarenko H. M. Systema zastosuvannia
dobryv: Navchalnyi posibnyk. K., 2015. 332 p.

4. Timiryazev K.A. Zemledelie i fiziologiya
rastenij : izbr. soch. M.: Sel'hozizdat, 1948. T. 11. 423

5. Nichiporovich A.A. Fiziologiya fotosinteza i
produktivnost' rastenij / A.A. Nichiporovich.
Fiziologiya fotosinteza. — M., 1982. — P. 7-34.

6. Dospekhov, B.A. Metodika polevogo opyta.
M.: Kolos, 1989. 335 p.



26 AGRICULTURAL SCIENCES / «COLLOQUIUM=JOURNAL» #1a(97). 2021

YJIK 504.53.06:631.6:631.674.6
Paoxkos C.B.,
Beoywuii nayunwiii compyonux omoena ucnonvb308anus
MeTUOPUPYeMbIX 3eMeilb, KAHOUOAM CelbCKOXO3AUCMBEHHbIX HAVK
Yecamas JLT.,
Cmapwiuii Hayunvlii COmpyOHUK 0OMoeia opoulenus
Junenxko H.A.
3asedyrowuii omoena ucnonb308aHUS METUOPUPYEMBIX 3EMETD,
KAHOUOAMm CelbCKOXO3AUCMBEHHBIX HAYK,
Hncmumym 600nvix npobrem u menuopayuu Hayuonanvhou akademuu azpapnuvix Hayk Ykpaunul, Kues,
Vkpauna
DOI: 10.24412/2520-6990-2021-1097-26-29
NU3MEHEHHWUE CBOMCTB IIOYB 101 JIEMCTBUEM YJIOBPEHUI Y KAITIEJIBHOI'O
OPOIIEHUS ITOJIMBHOM BOJIOM PAZHOT'O KAYECTBA

Riabkov S.V.,

Leading Researcher of the Department of Use Reclaimed Land,

PhD of Agricultural Sciences

Usata L.G.,

Senior Researcher of the Department of Irrigation

Didenko N.O.

Head of the Department of Use Reclaimed Land,

PhD of Agricultural Sciences,

Institute of Water Problems and Land Reclamation of National Academy of Agrarian Sciences of Ukraine,
Kyiv, Ukraine

CHANGE IN SOIL PROPERTIES UNDER THE ACTION OF FERTILIZERS AND DRIP
IRRIGATION WITH DIFFERENT QUALITY OF WATER

Annomauyus.

B cmamve npedcmaeﬂeno pesyrbmambvl MHO2OJIEMHUX ucwzedoeanuﬁ, Komopble 3aj10JHCeRbl 6 cemu cmayuo-
HAPHBIX ONBIMHBIX YUACMKOB HA 102e YKpaqul 100 NI000BLIMU HACANCOCHUSIMU. Y CMAHOBIEHO GIUSHUE OpecaHo-
MUHEPAIbHBIX, OPcAHUYECKUX, MUHEPAIbHbIX y006penuﬁ, KanejabHoco OpoueHus u NOJUBHOLL 600bl pa3Hoco Kade-
cmea Ha HeO()HOpOaHOCWlb cocmasa u ceoticme noys. Takoice oxapakmepu3zoeano U3MEeHEeHUsl 6 NOYBEHHOM No2lo-
warnuem Komniekce, komopwoie cnoco5cm6yi0m NPOABIIEHUIO HecAMUBHbIX npoyeccos, makux Kak ocojlonyesa-
Hue, Ymo 6ausiem Ha 600HBLU, NUMAMETbHbI U 3030ymnblﬁ pesdicumbl noye.

Abstract.

The manuscript presents of long years research results, which are laid down in the system of stationary ex-
perimental sites in the south of Ukraine under fruit plantations. The influence of organo-mineral, organic, mineral
fertilizers, drip irrigation, and irrigation water of different quality on the heterogeneity of soil composition and
properties has been established. Changes in the soil absorbing complex are also characterized, which contribute
to the manifestation of negative processes, such as alkalinization, which affects the water, nutrient, and air regimes
of soils.

Kniouesvie cnosa: xanenvnoe opouienue, HeoOHOPOOHOCHb, YOOOpeHUe, NOYGEHHBII NOLOWAIOUULL KOM-
nIeKC, OCONOHYEe8aANUe.
Keywords: drip irrigation, heterogeneity, fertilization, soil absorbing complex, alkalinization.

AKTyaJabHOCTB. VIHTEHCUBHBIC TEXHOJIOTHU BEI-
palIuBaHMs IUIOJOBBIX KYJIBTYpP MOBBIMAIOT MPOIYK-
THUBHOCTb arpO3KOCHUCTEMBI, HO TAaKXX€ W YCHIIMBAIOT
AHTPONOTEHHYI0 Harpy3ky Ha moussl [1, 2, 11]. IIpo-
L[ECChI, CIOCOOCTBYIOIINE HEOJHOPOJHOCTH CBOWCTB
MUMEIOT MEeCTO OBbITh Ha 10YBaX, IJie MPUMEHSIOT Ka-
MeIbHOE OpOIICHHE W BHECEHHE YIOOpeHH C MOJIMB-
HOM Bos10#1 (pepTHranms) B CBSA3HM C JIOKAJIHHBIM yBIIaXK-
HEHHMEM IIOCTOSIHHOTO oObema mouBkl [3, 5]. MHoro-
JIETHEE OpOILICHHE C HCIOJb30BAHHEM HHU3KOIO
Ka4ecTBa BOJIbI CIIOCOOCTBYET CYIIECTBEHHBIM H3MEHE-
HUSIM CTPYKTYpPbI BOJHO-COJIEBOrO OajaHca, 4ToO BIO-
CJICJICTBHU MOXKET TPUBECTH K HETATHBHBIM MPOIIEC-
caM, Cpe/li KOTOPBIX M 3aCOJICHHE, U OCOJIOHLICBAHUE

mous [8, 12]. Mcxoas nu3 3Toro, BO3HUKAET HEOOXO M-
MOCTb OLIEHHTh KOMIIIEKCHOE BIIMSIHUE IJTUTEIHEHOTO
KareJIbHOTo OpPOIIEHHS BOJIOH pa3HOTO KayecTBa U CH-
CTeM ynoOpeHMs Ha pa3BUTHE IIPOLECCOB, KOTOPBIE
(bopMHUpPYIOTCS] B TIOUBaX U HEPABHOMEPHOCTh MX pac-
MIPOCTPaHEHUSI.

Matepuanabl U Metoabl. MccnenoBanus, 3ao-
»eHHble B 2009 rogy, IpOBOIMIINCE B CETH CTAI[MOHAP-
HBIX OIBITHBIX O0BEKTOB IM0J] HACAKICHUSIMUA MHOTO-
JIETHUX KYJIBTYpP C Pa3HBIMH CXEMaMH pa3MeIIeHUs Je-
PEBbEB, KOHCTPYKLUSMU KPOH, COPTOBBIM COCTaBOM U
TEXHOJIOTHSIMU BBIPAIIUBAHUS B YCIOBHUSIX KareIbHOTO
opomenus. [ToneBoil OMBIT 3aJI0%€EH HA AEPHOBOMU CY-
recyaHo nouse (XepcoHckas 00I1.), TEMHO-KalTaHO-
BOW cpenHecyrIMHUCTON mouse (XepcoHckas 00i1.),
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JIBYX Y€pPHO3EeMaXx I0XHBIX TSIKEIOCYTIIMHUCTBIX (Xep-
coHckas u HukomaeBckas 00JI.) U JIyTOBO-UEPHO3EM-
HOW KapOOHATHOHW TsDKEIOCYTIMHUCTON TouBe (AP
Kpeim). ['eHeTndeckrne 0cOOEHHOCTH M YPOBEHB ILIO-
JIOPOJHISI 3TUX TIOYB OBLIH pa3HbIe, K TOMY JK€ OHH TIOA-
BEPraJlNCh BIMSHUIO ITOJIMBHOW BOIBI PAa3HOTO Kaue-
ctBa Oomee 15 met. Ha mouBsl XepcoHCKO# o0xacTi
BJIMsUIA TIOJIMBHAA Boja | Kiacca kayecTsa (IIPUroaHas
JUISL OpOIIeHus coryiacHo [6]), a Ha mouBkl Hukomaes-
ckoit oonactu u AP Kpeim — Il kmacca xadectBa (orpa-
HUYECHHO MPUTOJIHAs Ul OpOIICHHs). XHUMHYECKHUI
THII TIOJIUBHOM BOJIBI XapaKTePH30BaJICS KaK THAPOKap-
OoHaTHBIN KanbIueBbIi (| Kacc) u THIAPOKapOOHATHO-
cynmb(haTHbIN KabineBo-MaraueBsiit (11 kimacc). Bomo-
ponHbIil mokaszarens (pH) m3MeHsIcs B Anama3oHe OT
7,2 no 8,2 equHuI.

B xone ucciienoBanwii, B IepHo BHECSHUS y100-
PEHUI C TIOJUBHOW BOJIOH JOMOJHUTEILHO (QUKCHPO-
BAIM HACBIIICHHE II0YB MHHEPAIbHBIMU COJISIMH.
Taxoke OblIa OTMEUeHa HEOOXOJUMOCTh YUUTHIBATD Ka-
YECTBO ITOJIMBHOM BOJIBI HA €€ BOBMOXKHOE BIIMSHHE Ha
BTOPHYHOE 3aCOJICHUE, MOALIeTaunBaHUE U OCOJIOHIIE-
BaHUE MOYB. Tak Kak BOJIa MOXKET ObITh MIPUTOAHOI MO
00111eMy KOJIMUECTBY COJICH, HO HEPUTOHON [T Opo-
IICHUS TIPH HAJIWYUH CYIIECTBEHHOTO KOJMYECTBa
HATpHSL.

Taroke wmccluemoBaly BIMSHHE TaKUX CHCTEM
ymoOpeHHii: opraHo-mMuHepanbHOoe «POCT-KOHIICH-
TpaT» HopMoOi 9 mm%/ra, opranuueckoe «I'yMOIIaHT»
HopMoil 7 AM®/mepeBo U MUHepanbHblE YyH0OpeHHUs
N120P30-00K75-120.

W3yyanu u3MEHEHUs, KOTOpbIE MPOMCXOIST B
MOYBEHHOI TOJIIE: B 30HE YBJIQXKHEHUS (1101 Karelb-
HHUIIAMHU) U BHE 30HBI (MEXAYPAIbs). PexuMbl Kanens-
HOro opoieHus B ciioe 0—60 cM moaep:KuBaiu Cieay-
IOIIAM 00pa30oM: Ha TI0YBaX CYIEeCYaHOTO TPaHyIOMET-
PHUYECKOTO cocraBa 85-90 % HB,
cpenuecyrimmaucTOro — 80-85 % HB, TsDKEemOCYTIIHN-
ctoro — 75-80 % HB.

Pa3smMermeHne BapHaHTOB B OIIBITE ITOCIIEAOBATEIIh-
HOE, TOBTOPHOCTH TPEXKpaTHas. B xo/e uccinenoBanmit
OBUIH HCIIOJIB30BAHbI CIEIYIOIINE METOMBI: MOJIEBOH,
Ja00paTOPHBIN, pacyeTHO-CPABHUTENBHBIN, CHCTEM-
HBII aHaN3. J{UCTIepCHOHHBIN aHaTN3 ObLT IPOBEJIEH C
UCIIONIb30BAaHUEM MPOTPAMMHOI0 KoMmIuiekca SAS
9.1® [4]. Ananu3 0TOOpaHHBIX MPOG MOYBHI U TIOIHB-
HOM BOJIbI IPOM3BOIMIICS 32 OOIIENPHHSATHIMHA METO/IU-
kamu [10] B rocymapcrtBeHHOM mpemnpustun «lleH-
TpaibHas JIAOOpaTOpHsl KauecTBa BOABI U MOYB» MH-
CTHUTyTa  BOJHBIX TPOOIEeM W  MEITHOPaLUU
HauunonansHO# akafgeMuu arpapHbIX HayK Y KpauHbI.

Pe3yabTaTrel M o0cy:kaeHusi. JnurenpHoe Hc-
MOJIF30BAHNE KAINEJIbHOTO OpOIIEHHS W BHECEHHE
ynoOpeHnii ¢ MOJIMBHOM BOJON ((epTHramus) oKa3bl-
BAJIO 3HAYMTENILHOE BIMSHUE HA U3MEHEHHS Mapamer-
POB TMOYBEHHOTO IUIOAOPOJHS. PEXUMBI KarenbHOro
OpOMICHHS B KOMILJIEKCE C KAYeCTBOM MOJIMBHON BOJIbI
OTIpeNIeNSIN CKOPOCTh M HAIpPaBJICHHUE PA3BUTHS I10Y-
BEHHBIX IPOLeccOB. J{OTIOIHUTENEHO HEOAHOPOJHOCTh
CBOMCTB II0YB MOTIJIa BO3HHMKAThH BCIIEJICTBHE OCOOEH-
HocTel 00bexTa (penbeda MECTHOCTH, TPaHyJIOMETPH-
YECKOT'0 M MHHEPAJIOTHIECKOTO COCTaBa MOYB, APCHH-
POBAaHHOCTH TEPPUTOPHU U APYruX (HaKTOPOB) U B

JajbHeineM (OopMUpPOBaThCS TPH BIMSHUM pa3sHOM
BEJMYMHBI yBIA)KHEHHSI TOPU30HTOB, CE30HHOM M TOJ10-
BOIl AMHAMHKH COJICBOTO COCTaBa II0YB, CBSI3aHHOTO C
XFMH3MOM TIOJIMBHOW BOJBI, BHECEHHBIMH YIOOPCHHU-
SIMH ¥ MEJHOpPaHTAMH, YTO TaKke MOATBEP)KIACTCS
IpyruMu yaeHsiMu [ 7, 9]. [TproOpeTeHune mo4Boi cre-
IU(GHUIECKUX MOPQOJIOTHISCKHX W APYTHX CBOWCTB,
00YCIIOBJICHHOE BXOX/ICHHEM MOHOB HATPHsl U MarHus
B MOYBeHHBIH mornomarormid komiieke (II1K), pac-
CMaTpPUBAETCs KaK CaMOCTOSATENIBHBIN mpoliecc HeOa-
TONPUATHBIX U3MeHeHUH. ONacHBIMHU I OpOILIaeMBbIX
IIOYB €CTh MPOLECCH OCOJIOHLIEBAHMS, YTO MPEACTaB-
JSIOT OO0 3aMelieHre MOTJIOMCHHOTO KaJbIIHs
HaTpueM, MaraueM u kanueM B coctase [II1K. Ctemnenn
HX Pa3BUTHUS XapaKTEePU3yeTCs IPOTHBOCOIOHIYIOMIEH
OyhepHOCThIO, KOTOpash OTpaHWIMBACT HACHIIICHUE
[IIIK HaTpuem mocie B3auMOICHCTBUS C TTOJMBHOM BO-
JIOW HI3KOTO KadeCcTBa, YTO M JJOKA3aHO pe3ylbTaTaMiu
HAIIUX UCCIICIOBaHUH.

B IIIK nepHOBOIt mouBBl B XE€pPCOHCKON 00IaCTH
moJ neiictBueM opomaemoi Boabl | kilacca B 30HE
YBJIQXKHEHUS] TIPOIIECCHI TOTJIOIIEHUST HATpus ObLTH
OYEHb 3aMeTHBI. JIerkuii rpaHyJIOMETPUUECKUM COCTaB
MTOYBBI CIOCOOCTBOBAJ MPOABIKEHUIO HATPUs B OoJiee
rIryOOKHE CIIOM MOYBHI B KOJIHYECTBAX, KOTOPHIE OT 3
1o 13 pa3 mpeBbImany HaJl HEOPOIIaeMBIMHU TOJIIIAMH.
[Ipu sTOM conmepkaHne OOMEHHOTO KaJbIds B 30HE
YBIQKHECHUS yMeHbIamoch 10 2,50-3,13 makB/100 T
MOYBHI B cpaBHeHUH € 3,75-5,00 MakB/100 T 10UBEI BHE
30HBI yBIaxkHeHUs. [locine mpuMeHeHHs ymoOpeHHi
nporeccel nornomenus B IITK nepHoBoii cynecuanoit
MOYBHI 3aMeAUINCh. CozepikaHie OOMEHHOTO HaTpHUs
10 CPAaBHEHHUIO C KOHTPOJIEM CHIDKAJIOCh IIPH BHECEHUHU
MUHEpaIbHBIX yA00peHuit B 2,2—7,8 pasza, opranude-
ckux — B 1,3-3,5 pa3a u opraHo-MHHEpanbHBIX — B
1,56 paza. Ilo cTemeHH BTOPUYHOHW COJIOHIIEBATOCTH
JIEpHOBAsI CyIlecUaHas 1MoYBa MOCie IUTSIFHOTO BIIH-
SIHHSL KaIleIbHOTO OpOoIIeHus Boaoi | kimacca ocraercs
HECOJIOHIICBATOW HE 3aBHCHMO OT CHCTEMBI ymoOpe-
HUSL.

Opomrenue Bomoi | kimacca W3MEHHIO COCTaB
[ITK TeMHO-KaIITaHOBOW MOYBBI B XePCOHCKOH 00J1a-
CTH B CTOPOHY MOBBIIICHNUS €€ COJICPKAHUS MTOTIIOIIEH-
HOro Harpusi B 30He yBiaxHenus nao 0,16-0,34
M3KB/100 T OYBBI 1O CPABHEHUIO C HEYBIAKHEHHOM
tommei B 0,01-0,04 m3xB/100 r moussl. B 00meM, co-
JepKaHHE TOTJIOIEHHOTO HATPUsl B MEXIYPSAAbSIX
mpeBbrmano B 1,3—4,0 paza. C riryOuHON ero Koiude-
CTBO B ITOYBE IMOBBIIIANOCK. [0/ BIUsIHIEM MUHEPAITB-
HBIX yMOOpEeHWH KOJNYeCTBO OOMEHHOTO HATpHA B
30HE yBIaKHEHUs B BepxHeM ropuzonre (0-20 cm) yBe-
ymuunock a0 2,37 % OT CyMMbI BCE€X KAaTHOHOB.
I'my6xe 40 cm conepxanne Hatpus B I1ITK cHn3ninocs
10 0,36-1,07 % ot cyMMBI BCEX KaTHOHOB.

Nsmenenns cocrasa [IIK nyroBo-uepHo3eMHON
nouBsl B AP Kpbim mop BnustHueM moauBHOHN BoAw! ||
KJ1acca nmposBIsLIUCH B cioe 0—120 cm. Pa3numa B ko-
JIMYECTBE IOTJIOICHHOTO HATPHS MEX Ty 30HOH yBITaX-
HEHHUS 1 MeXIypsabeM Kosiebanach B quanasoHe 0,19—
0,52 MaxB/100 T ouBHI. B TO e Bpems, ¢ yBIa)KHEH-
HOW TOJNIIM IPOUCXOIWIO BBIMBIBAHWE KAIBLUSA W
HAKOIUICHHE MAarHus. 3a pa3HbIX CHUCTEM yIOOpeHHUs
pa3BUTHE MPOLIECCOB COJOHIEBATOCTU YCHIIUBAIIOCH,
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CYIICCTBEHHOE YBEIMYCHHUE (BUKCUPOBAIH C TIYOHHBI
60 cwm, Toe comep)kaHWE TOTJIOMICHHOTO HATPHS CO-
craBsuto 3,13-5,61% OT CyMMBI BCeX IMOTJIOMIEHHBIX
KaTHOHOB. Takke 3To OBUIO CBA3aHO C OJIM3KHUM 3alie-
TaHWEM TPYHTOBBIX BOJ, HACHIIIICHHBIX THAPOKApOOHa-
TaMH HATPUS U HU3KOW JAPEHOBAHOCTBHIO TEPPUTOPHH.
HMest BBICOKYIO MPOTHBOCOJOHIYIONTYIO OydepHOCTh
JYTOBO-YEPHO3EMHAs TI0YBA OCTACTCS HECOJIOHIICBA-
TOM.

CocraB oOmeHnHbix karnoHoB IIITK uepHo3zema
IOXKHOTO B XEPCOHCKOIN 00JIaCTH MEHSJICS MO BIIUS-
HHUEM pa3HBIX YIOOpEHUIA 1 MOoNMMUBHOM BofbI | Kiacca.
AKTHBHOCTB ITPOIIECCOB MOBHIIIANTACEH B 30HE YBIAXKHE-
HUSI, T/Ie HACHIIIIEHHOCT KaJbIIMEM CHIKAlach, a Mar-
HUEM ToBbIIasack. CpaBHHUBAs oporaeMbie (o] Ka-
TIEPHAIIAMH) W HEOpOoIIaeMble (MEXIYpSAIbsi) 30HBI,
OBIIIO OOHAPYKEHO MOBBIMICHUE COACPKAHMS HATPHS B
coctape IIIMK mox xamenpHHMIamMu B mpeaenax 0,18—
0,28 M3kB/100 r noussl. [TornomeHHsI HATPUH PaBHO-
MEpPHO pacrpeaessuics M0 Beel YBIaKHCHHOHN TOIIIE
HE3aBHCHMO OT CUCTeM yao0penust. [lox BiusHueM Ka-
MENLHOTO OPOIICHUS U MOJUBHOM BOAbI | Kiacca yep-
HO3EM IOXHBIH 0CTACTCS HECOJIOHIICBATHIM IO CTCIICHH
BTOPUYHOM COJIOHLIEBATOCTH.

[Iporecchl oconoHIEBaHUS B YepHO3EME FOKHOM
B HwukomaeBckoii oOiacth 1Ox MOEWCTBUEM BOIBI
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Il kmacca mpoTekanu B mpeienaax MUCCIeIyeMOro mpo-
¢uns. KommaectBo Hatpus B TITTK cymecTBeHHO 1MO-
BBIIIAIOCH B 30HE yBIakHeHMs. ComepikaHHe HATPHUS
moj KamendpbHUIaMu B ciioe 0—60 cM YBEITHYHIIOCH B
3,0-3,9 paza 1o cpaBHEHHIO C MEKIYPSIABIMHE, a B CII0C
60-120 cm — B 1,10-1,36 pasa. I[Ipu pasHbIX cucTeMax
YIOOpPEHHST TPOIECC OCOJIOHICBAHMS Pa3BHBAJICS aK-
TUBHEe, YeM Ha KoHTpouie (0e3 ynoopenust). Comepxa-
HHUE TOTIONICHHOTO Hatpus B cioe 0—60 cM koneba-
JIOCh B Pa3HBIX JHANA30HAX: IPU OPraHO-MUHEPATBHOM
cucreme ynoopenus — 1,29-2,05 % ot cymMMmBbI Beex 1mo-
[JIOIIEHHBIX KAaTHOHOB, MpH MuHepandbHOH — 1,08—
2,18 % u opraamueckoii — 1,13-2,60 %. I'my6ske 60 cm
cojiep)kaHue TmoryioneHHoro Hatpusi B coctase [IITK
YBENMUIWIOCH 10 2,72-3,18 % 0T cyMMBI BCeX IMOTIIO-
IICHHBIX KATHOHOB 338 OPraHO-MHHEPAIbHBIX yI00pe-
uui, 3,18-3,29 % 3a munepanbhbix u 2,88-3,36 % 3a
OpraHNYeCKuX.

B xoze uccieqoBaHnii Tak:Ke ObUIO OLIEHEHO KO-
JIMYECTBCHHOE PACIPE/ICIICHIE BOTOPACTBOPUMBIX CO-
neit (K*, Mg?*, Ca?*, Na*, HCOs', SO4%, CI) B mpodure
MOYB MNOJ KaneiabHULAMH (puc. 1). Beimo oTMedeHo,
yto Hatpuii B [IIIK akTuBHO morjomancs B MEpBbIE
TOJIbI OPOILICHHS, B JATbHEHIIIEM MIPOIIECC 3aMEeISICS
U MOCJIe 5 JIET ero coJepikaHne CTabUIN3UPOBAIIOCh.

mr-exs/100
3,0 2,0 1,0 0 1.0 2,0 3,0

90 —

100
h, em

MmemHoO-KaultmaHnosedas cpe()HecyZﬂuHucmaﬂ noydesa

(600a I knacca)
mr-¢xs/100 r
30020 10 0 10 20 30

90

100
h,cem

JIY2080-YEPHOZEMHASL MAICENOCY2IUHUCIAS NOYEA
(600a Il kracca)



«COLLOQUIUM=JOURNAL» #1a(97), 2021 / AGRICULTURAL SCIENCES 29

mr-exs/100 r

3.0 2,0 1,0 0 1,0 2,0 3.0

0
10
20
30
40
50
60
70
80
90

100
h, cm

YEPHO3EM HOIICHBIL MANCENOCY 2IUHUCTBILL
(600a Il knacca)

3 o I
o -

HauMeHo8anue 8000PACMEOPUMBIX
coneil

Pucynox 1 — Pacnpedenenue 6000pacmseopumulx coaeti  npoguie nous noo KaneabHuyamu

3axaouenue. MHOroJeTHHE HCCJICA0OBaHUs CBHU-
JACTCIBCTBYIOT O HCOAHOPOAHOCTHU IIPOTCKAHHUA IIPO-
OecCoB B TMOYBEHHOH TOJIIC IIOA BJIIMAHHUEM KallClib-
HOI'O OpOILICHUA BOZ[OI7[ Pa3HOTO Ka4€CTBA U PA3HBIX CH-
cTeM ynoOpeHusl.

Y cTaHOBIIEHO H3MEHEHHE KOJIMYSCTBEHHBIX ITOKa-
3ateneit eMxocTH U coctapa [1I1K 3a cuer nuTeabHOTO
OpOIICHUS BOAOM Pa3HOIO KauecTBa Ha I0YBax pas-
HOT'0 MEXaHMYECKOTo cocTaBa. BHeceHue ynoopeHuii ¢
MOJUBHOM BOJOM Takke MOBJIMSIO HA U3MEHEHHUS Tia-
paMETPOB MOYBCHHOI'O ILUIOAOPOAMA, KaK B 30HC JIO-
KaJIbHOI'O YBJIQXKHCHHS, TaK U B MCXKAYPAObIAX.

Ilo pe3yjbTaTaM OIIbITa MOXXHO YTBCPXKIATb O
(hopMHpoBaHWH MPOCTPAHCTBEHHON HEOMHOPOIHOCTH
IMO4YB IIOJ BJIMAHHUEM KallCJIbHOI'O OpOLICHUA U I'OBO-
PUTH O 3HAYUMOCTH ﬂaﬂbHeﬁmeFO €C M3Yy4YCHHA, YTO
IIO3BOJIUT C(I)OpMI/IpOBaTB 6HaFOHpI/IHTH06 9KOJIOro-ar-
POMEINOPATUBHOC COCTOSAHHUEC ITIOUYB B YCJIOBHUAX 3KOJIO-
ruyecKu 0e30macHoro crocoba OpOIICHUA.
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IMPACT OF GROWING TECHNOLOGY ELEMENTS ON THE FORMATION OF LEGUMINOUS
CROPS SYMBIOTIC APPARATUS

Anomauis.

3a pesynrvmamamu 00cniodicenb 8CMAHOBIEHO, WO MIHEPANbHI 000pUBA ICMOMHO BNIUBAIOMb HA (POpMY-
BAHHsL CUMOIOMUYHO20 anapamy 3epHoO0006UX KYbMYpP, 30KPeMa HeBUCOKI 003U a30MHUX, ocihoprux i kaniti-
HUX 000pUS CRPUSIIOMb SIK 30UIbIUEHHIO KIIbKOoCcmI 0)1b0040K ma ix macu.

Ilepeonocisna inoxynayisa Hacinua mikpobionoziunum npenapamom Puzozymin cnpuse inmpooykyii' y IpyH-
MOoGL MIKPOOOYEHO3U BUCOKOCHEKMUBHUX WMAamie 0YIbO0UK08UX bakmepill, ni0suuye NPOOYKMUBHICIb CUMOLO-
muunoi azomixcayii ma nokpawye azomme HCUBNeHHs pOCIUH.

Summary.

According to the results of the researches it has been found that the mineral fertilizers have a significant
effect on the symbiotic apparatus formation, in particular, low doses of nitrogen, phosphorus and potassium fer-

tilizers increase the number and weight of root nodules.

The pre-sowing seed inoculation with microbial preparation Rhizogumin contributes to introduce of highly
efficient rhizobia strains to soil microbial communities, increases the productivity of symbiotic nitrogen fixation

and improves nitrogen nutrition of plants.

Knrouoei cnoea: zopox nocienui (Pisum sativum L.), uwuna nociena (Lathyrus sativus L.), nym (Cicer
arietinum L.), minepanvni 0obpusa, inokyiayis Hacinus, azomeikcayis.
Keywords: peas (Pisum sativum L.), grass pea (Lathyrus sativus L.), uym (Cicer arietinum L.), mineral ferti-

lizers, seed inoculation, nitrogen fixation.

B cyuacHux ymoBax edeKkTHBHE BEACHHS rairysi
POCIIMHHHUIITBA HE MO>KJINBE 0€3 3aCTOCYBaHHS J0OPHB,
yacTKa SIKMX Y CTPYKTypi co0iBapTocTi OXMHHMII
TOBapHOI ITpoLyKuii mopivHo 3poctae. Lle crionykae 10
BKITIOYEHHS B CTPYKTYPY MOCIBHUX IUIOI] CiBO3MIHH HE
JIUIIIe BUCOKOJIIKBIIHMX HAa PHUHKY KYJIbTYp, aje W
3epHOO000OBHX, SIKi 3aBASKH CBOIM O10JOTTYHUM
0COOJIMBOCTSIM 3/1aTHi 3B’SI3yBaTH MOJIEKYJISIPHUHA a30T
atMoc(epu ¥ mepeTBOprOBaTH IOro Ha CIONYKH,
MIPUIIATHI JJIs1 3aCBOEHHSI pociuHamH [1, 2, 4].

HaykoBumE 1OCTIDKEHHSAMH BCT@HOBJICHO, IO
MEPEANOCiBHA 1HOKYIIAIIS HACIHHA aKTHBHUMH IITa-
MaMu crienuidHuX pu300ii cnpusie iHTpomyKmii y
TPYHTOBI MiKpOOOIIEHO3H BUCOKOS(EKTUBHHUX LITaMiB

Oynbp00YKOBHX OaKTepiil, MiBUIIYE aKTUBHICTH a30T-
(ikcarii i MO3UTUBHO BIUIMBA€E Ha a30THUH (POH KUB-
neHHs pociuH [5]. JochipKeHHSIMU BHUSIBIICHO, IO 32
TIPOBEICHHSI JINIIIE TIepeIIOCiBHOT 1HOKYJISLIi HACiHHS
MiKpOOiOJIOTiYHUM TpenapaToM PU30ryMiH, KiIBKICTh
Oynp004Y0K Ha KOpEeHSX KOpMOBHX 000iB CTaHOBHIIA
37,8 mr./pocnuny, coueButl — 12,9 mr./pocnuny, a 3a
BHECEHHS JOOPUB YHCIIO OyIH0090K 3pOCIIO HOPIBHIHO
3 KOHTpoJeM, BiamosigHo Ha 30,8 1 11,2 % [3]

Tomy MeToro JoCiiKeHb 0yJo 3°sICyBaTH BIUIUB
IHOKYJIsILii HAaciHHS OaKkTepiaJbHUMHM IpernapaTaMu y
TIO€/IHAHHI 3 BHECEHHSM MiHEpAILHUX JOOpHB Ha Qop-
MYBaHHS CUMOIOTHYHOTO amapaTy 3epHOO000BHX Ky-

JBTYP.
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HocnimpkenHs npooawin Ha [lonraBcwbkidd aep-
JKaBHIN CUTECHKOTOCIIONAPCHKIN TOCITIHIN CTaHIIIT iM.
M.I. Basunosa srpogosxk 2015-2017 pp. IpyHT — 4o-
PHO3EM TUIIOBUI MAJIOTYMYCHHI Ba)KKOCYTIIMHKOBUH 3
BMicToM rymycy B mapi 0—20 cm 4,2%.

Cxema gocriny nepenbadana KOHTPOJb (0e3 100-
PHB); BHECEHHS a30THUX, (POCPOPHUX 1 KaNiitHUX 100-
puB y HOpMax 15-45 kr/ra a.p. KO)KHOTO €JIEMEHTY Ha
(oHi nepeanociBHOi 00pOOKM HACIHHS MiKpOOiooriy-
HUM mpenaparoM Puzorymin (300 mi Ha 1 rexTapHy
HOpMy HaciHHs). [IoBTOpHICTH AOCTITy — TpUpPa3oBa.
Po3milieHHs BapiaHTiB i MOBTOPEHb — CHCTEMaTHYHE.
IociBHa moma mixsgakr — 100 M2, obmikoBa — 80 M2.
IMomepenHuk — KyKypyzI3a Ha 3epHO. Y JOCIiIi BHUCI-
Baim copt ropoxy Llapesuy, unan — CrioniBaHka, HyTY
— ITam’sTB.

3a pe3ynpTaTaMu IOCIiIKEHb, Y (a3i UBITIHHSI TO-
POXy Ha KOHTpOJI 6e3 JoOpHB 3a paxyHOK a30T(ikca-
TOpiB-abOpHUreHiB Ha KOPEHEBi CHUCTEMi YTBOPIOBa-
Jocs y cepeaHpomy 16,5 mr. 6ynp004ok Ha 1 pocnuHi
i3 macoro 11,1 /100 poci. [HOKyMIOBaHHSI HACIHHS aK-
TUBHHUM IITaMOM a30T(iKCYBaIbHUX OakTepidl 3011b-
IIyBaJIO iXHIO KUIBKICTh Ha 3,8 mt/poci., a macy Ha 3,3
r/100 poci.

JocmimkeHHs CBiT4aTh, 0 BHECEHHS MiHEpaib-
HUX n00puB y HOpMi N15P15K15 3a ciBOM HaciHHAM Oe3

IHOKYJIFOBaHHS MPHU3BOJIMIIO 0 30UIBIICHHS KITBKOCTI
Oynpbouok Ha 4,4 mT./poci., a ixHI0O Macy — Ha 3,3
/100 pocn. Ha ¢oni iHOKymrOBaHHS HaciHHA Pu3ory-
MiHOM 32 TaKOTO PiBHS YAOOpEHHs KiITBKICTB 1 Maca 0y-
JTEO0YOK CTaHOBWIIM BimnoBigHo 23,1 mT./pocn i 16,7
/100 poci.

30irpmenas HopMu 1o0puB 10 N3oP30Kso cipu-
SJI0 YTBOPEHHIO OUIBINOT KiIBKOCTI OyJILOOYOK Ta 3po-
CTaHHIO IXHBOI MacH sIK 3a CiBOM 0e3 0OpoOKH Ta i 3a
00poOKHM HaciHHs MikpoOionpenaparoM. 3MEHIIEHHS
CHUMOIOTHYHOTO arnapary y ropoxy HpOCiiJIKOBYEThCS
BiZ BHeceHHS N4sP4sKss ik B ocHOBHE yoOpeHHsI, Tak
i po3apibHO.

Po3npibue BHeceHH a30Ty Ha (oHi P4sKas 3a cxe-
Moro 30 Kr/ra B OCHOBHE yIOOpeHHs 1 15 Kr y mimKuB-
TeHHA y (a3i TUIKyBaHHS OyI0 OLTBII CIPUATINBE IJIS
OynBE00YKOBHX MIKPOOPTaHi3MiB IIOPIBHSHO 3 OJHOK-
paTHAM BHECEHHsM Bciel no3u. Maca Oynp0o4ok 6e3
00poOKH Ta i3 GaKTepU3AIli€r0 HACIHHS CTAHOBUIIA, BiJl-
noBizHo 14,4 /100 pocin i 16,7 r/100 pocn.

JlociIKeHHAMHI BCTAaHOBJICHO, 0 Y YHHH MOCIB-
HOI KUIBKICTh OYy/1b004O0K Ha BapiaHTi 6e3 100puB i iHO-
KYJIIOBaHHS HaciHHS craHOBWia 13,8 mir./poci., a ix
Mmaca 18,7 1/100 poci. [lonociBHa 00poOka HaciHHs Pu-
30TYMIiHOM CIIpHsiia 301IBIICHHI0 000X TTOKAa3HUKIB Ha
42 % 141,7 %.

Tao6mmms 1

BnuiuB miHepaJibHuX 700pHMB Ta croco0iB iX BHeCeHHsI HA (POPMYBAHHA CUMOIOTUYHOI0 anapary 3epHo00-
00BMX KYJIbTYP, Y cepenabomy 3a 2015-2017 pp.

KimpkicTh 0ymp00490K, IIT./POCIL.
. ropox quHa HYT
Bapianr - - - - - : - : :
HaciHHs 0e3 | IHOKYJAIis | HAciHHsA O0e3 | IHOKYNAWisl | HaciHHs 0e3 | IHOKYJIALis
IHOKYJISI| HACiHHS IHOKYJISI| HAaCiHHS IHOKYJISIII| HACIHHS
bes nobpus (ko- | 16 20,3 13,8 23,8 12,0 15,9
HTPOJIb)
N15P15K15 20,9 23,1 18,5 30,0 17,5 20,3
N30P30K30 21,0 24,4 214 31,0 21,0 20,4
N15P30K30+N15 20,6 24,6 16,8 29,3 20,9 21,8
NasP4sKas 17,3 20,8 16,2 25,2 18,8 17,8
N30P4sKs5+N15 18,3 215 18,1 27,9 19,1 19,2
V, % 10,4 8,2 14,5 10,2 18,2 11,0

BHeceHHs MiHepanbHUX JOOpUB Yy HHU3BKUX
(N15P15K1s5) 1 cepennix (N3oP30Ksg) HOpMax cripusiio
MOKPAIIEHHIO CUMOI0THYHOT isTIBHOCTI KOPEHEBOI CH-
CTeMH YWHHM, 30UIBIIYIOYH SK KUIBKICTh OyJIb0OYOK,
Tak i iX mMacy. Ty i TTOKa3HWKHA Majd HaWBHWIII 3Ha-
YEeHHS 1 CTAHOBILUTH BiAmoBiaHo 18,51 21,4 mt./poci. 3a
ciBOu umHM Oe3 iHOKymoBaHHS Ta 31,0 1 31,0 /100
pOCIL. 3a IPOBEICHHS OaKTepH3allii HaCiHHI.

3a BHeceHHS NisP30Kso+Nis dopmysanocs 16,8
mrT./pocit. 0yns0040K, 3 Macoro 22,7 r/100 poca. IHo-
KyJIIOBaHHS HACIHHSI Ha IIboMY (OHI yI0OpeHHs 3a0e3-
MEeYMIIO TiIBUIICHHS BUIIIE 3a3HAYCHUX TOKA3HUKIB JI0
29,3 mr./pocn. i 37,8 /100 pocn. V 4uHm, 5K i B TO-
poxy, no3a NssPssKss HaitbibIIe IpUrHiTYyBaia cumMoi-
OTWYHY HisutbHICTE. Ha xopensax yrBoproBanocs 16,2
Oynp60uky Ha 1 pociuHy 3 Macoro 20,9 r/100 pocit. Ta
25,2 mir./poci. i 34,1 /100 poci. 32 iHOKYJIIOBaHHS Ha-
CIHHSL.

BHecenHst aHanoriyHoi 103U a30Ty, ajle y JBa
npuiiomn N3oPssKas B ocHOBHE ynoOpenHs + Nis y mi-

JDKUBIICHHS 301IbLITYBAJIO KUIBKICTH OyJIb00Y0K NOPIiB-
HSHO JI0 TIOTNIEPEAHBOT0 BapianTy Ha 1,9 mir./pocit., a ix
Mmacy Ha 3,2 /100 pocn. O6pobOka HaciHHS HAaciHHs Pu-
30TYMIHOM 32 IIbOTO CIIOCO0Y BHECEHHS TOOPUB CIIPH-
S0 yTBOpeHHIo 27,9 Oymp004ok Ha 1 pocimuHy 3 Ma-
coro 37,5 1/100 poc.

B mimoMy iHOKyNIOBaHHS HACIHHS 3MEHIIYBAjO
Bapiallifo MOKa3HWKIB 3aJEeXHO BiJl BapiaHTIB yHo0-
penns. KoedinienT Bapianii 3a ciBOM He 1HOKYJIbOBa-
HUM HaciHHS cTtaHoBUB 13,6-14,5%, a 3a iHOKYyIIO-
Banus — 8,9-10,2%.

V cepennbomy 3a 2015-2017 pp. Ha BapiaHTi 6e3
BHECEHHS JOOpPUB 3a paxyHOK a30TdikcaTopiB-abopH-
TeHiB Ha KOPEHEeBil cUCTeMi HyTy yTBOproBajocs 12,0
mIt./pocit Oyns604ok i3 macoro 17,0 /100 poci. IIpo-
BEJICHHS JOMOCIBHOI OaKTepu3allii HaACIHHS JI03BOJIUIIO
MIBUINMTH 1[I [OKA3HWKH, BigOOBigHO Ha 3,9
wr./poci. i 2,7 /100 poci. 3a BHECEHHS MiHEpaJIbLHUX
no6pus 1o 15 i 30 xr/ra NPK kinbkicts Oynb0040k
3pocrana go 17,5 1 20,4 mr./poc., 3a macu 20,1 i 24,5



32 AGRICULTURAL SCIENCES / «COLLOQUIUM=JOURNAL» #1a(97). 2021

/100 pocin. Baecenns 15 xr/ra a30Ty B OCHOBHE y100-
penHs i 15 kr/ra y mippkusnenss Ha ¢oHi P3oKs mo3u-
THBHO BIUIMBAJIO Ha Macy OyJIb0090K, GOpMYIOUN Ha-
BUIIII TTOKa3HUKH y gociini 23,2 1 26,3 /100 pocx Bia-
MOBiTHO ©Oe3 I1HOKYMIOBaHHSA Ta 3 I1HOKYTIOBaHHSIM
HaCiHHA.

30iIpIICHAS CyMapHOi TO3W BHECEHOI JTiF090i pe-
yoBHHHU 100puB 10 135 kr/ra (NssP4sKss) HerarusHO
MO3HAYMIIOCS. HA KUTBKOCTI Ta Maci O0yiap00490K Ha KO-
peHeBii cucTeMi pociuH HyTY. TyT MOKa3HUKH Oynu B
Mmexax 17,8-18,8 mr./poci. Ta 15,41 21,3 /100 poci.
[lepeHeceHHs1 4acTHHHM a30THUX JOOPUB Yy MiJKHB-
JICHHS ICTOTHO HE BIUIMHYJIO Ha CUMOIOTHYHUH amapar
OKPECITIOI0YH JINIIIE SIK TEHACHIIIIO0 10 i ITiABUIICHHS.

OTxe, YMOBU MiHEpaIbHOTO JKHUBJICHHS iICTOTHO
BIUIMBAIOTh Ha ()OPMYBaHHSI CHMOIOTHYHOTO amapary
3epHO0000BUX KYIBTYp, 30KpeMa HEBUCOKI 03U a30T-
HUX, pocPopHHX i KamiHHUX TOOPHUB CHPHUSIIOTH K 30i-
JBLICHHIO KUTBKOCTI O0y1p0040K Ta iX Macu. BHeceHHs
no6puB y no3i o 45 kr/ NPK icrotHO mpursiuye po-
00Ty CUMOIOTHYHOT CUCTEMHU.
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CALCULATION OF ENVIRONMENTAL DAMAGE DURING THE DISCHARGE OF WASTES INTO
THE VOLGUSHA RIVER

AHnnomauus.

Bospacmanue mexnozennoii naepysku Ha 6000COOPHLIE MEPPUMOPUL NPU COKPALYEHUU 00beMa B0000XPAH-
HblX Meponpuﬂmuﬁ 6edem K y6elUuU4yeruro 3acpA3sHenusl NO6EPXHOCMHbLX U Nn003eMHbIX 600. 3a2p}l3H€HHble 600HbIE
00beKmbl CMAHOBAMCSL Henpueodnbmu onst numsesoco, a 4acmo u mexHu4ecko2co 6‘0()007—16169!(,‘@7—114}1, mep:tiont pol-
boxo03s1lcmeenHoe 3HaYeHue U CMAHOBIMCs Ma/zonpuzodelMu onst HyJICd cenbeko2o xosatcmea. B cmamve oye-
HUM HAHeCeHHbIl yepb 600HbIM pecypcam peku Boneyuwia u npednosicum meponpusmus no ouucmKke CmMo4HblX
600.

Abstract.

An increase in the technogenic load on the catchment areas with a decrease in the volume of water protection
measures leads to an increase in the pollution of surface and ground waters. Contaminated water bodies become
unsuitable for drinking, and often technical water supply, lose their fishery value and become unsuitable for agri-
cultural needs. In the article, we will assess the damage caused to the water resources of the Volgusha River and
propose measures for wastewater treatment.

Knroueewie cnosa: vanas peka, 600HbIE pecypcol, CmovHble 600bl, o4UCmKa 600bl.
Keywords: small river, water resources, waste water, water purification.
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Bonryma — manas peka, nmpoTekaromas B Moc-
KOBCKOH 00sacTi B JIMUTpOBCKOM paiioHe. J{miHa co-
crapisier 40 kM, a TUIomaaL BoIOCOOpHOTO Oaccelina
284 xm?, ITutaHue NPeuMyLIECTBEHHO CHEroBoe. SIBs-
€TCsI JICBBIM NPUTOKOM peku SIxpomsl. Bonrymma 6epér
Hauano n3 Hepckoro o3epa, B 8 KM K 3amagy oT CTaH-
un Katyap CaBEnoBckoit sxene3Hoit qoporu. Ha Bcém
e€ MPOTSHKEHHH 110 Oeperam pacIioiIoKUINCh AEPEBHHU:
ITapamonoBo, CoxonpHuKH, A3b1K0BO, ['0pKu, [Toarop-
Hoe, ['aBpuikoBo.

JAMUTpOBCKUN palioH XapaKTepU3YETCs pa3BU-
THEM JIECOXO3SIHCTBEHHOH AeATeNbHOCTH, CaI0BOCTBA
U OTOPOJHHUYECTBA. 37€Ch HAXOZSTCSI M OCBAaMBAIOTCS
MECTOPOKIECHHUS [INHBI, a TAK)KE MECUaHO-TPABUHHBIX
MaTepuanoB. KpynHble NpPOMBIIIICHHBIE MPOM3BOJ-
CTBa PAaCIoNaraoTcs Ha I0XKHBIX TEPPUTOPUAX pailoHa
(mpomsBozacTBo daphopa, CTPOUTETHHBIX JIECOB, Me-
0emu, TPUKOTaX, KaOelbHO-TIPOBOTHUKOBAS MPOAYK-
1ust). CoracHo 9KOJIOrMYecKoMy nacnopry JMuTpos-
CKOI'O palioHa, Ha €ro TEPPUTOPUU 3HAUUTEIIBHBIM HC-
TOYHUKOM 3arpsi3HEHUS OKPY KAIOILEH Cpebl SIBIIIETCA
nonuron ThO «Hemnetino»[6].

B /IMUTpOBCKOM paiioHE 3KOJIOrMYecKas CUTya-
st BO MHOTUX OTHOLICHUAX CHUTACTCA YAOBJICTBOPU-
TenbHOW. OmpeseeHHOe aHTPONOT€HHOE BIMSHUE HA

Ka4yeCTBEHHBIC [TOKA3aTEIN YKOCUCTEM JIMUTPOBCKOTO
paliloHa MOXET OKa3blBaTh XO3AHCTBEHHas IESATEIIb-
HOCTb COCEAHUX paiioHOB. Biusinue MOCKBBI HE CTOJb
CYIIECTBEHHO M MOXET OBITh CBA3aHO TOJNBKO C BBIHO-
COM 3arps3HSIOMINX BEIISCTB BO3AYIIHBIMH MacCaMH
MIPU COOTBETCTBYIOIIEM BETPOBOM pekumMe. [IMHTPOB-
CKUH pallOH OTHOCHUTCS K paioHaMm C YAOBJIETBOPHU-
TEJILHBIMU THUIPOXUMHUYCCKUMH ITOKA3aTeIsIMH BOJI-
HBIX HCTOYHHKOB. PacroiiokeHHbIC HA TEPPUTOPUU
paiioHa TOBEPXHOCTHBIC BOJHBIC 00BEKTHI OTHOCATCS K
JIOCTAaTOYHO OE30MACHBIM BOJAHBIM OOBEKTAM.

Jl1st pacuéra HKOJNIOTHMYECKOTO yiepOa ObLIH 0TO-
OpaHbI IPOOBI CTOYHBIX BOJ U3 HECKOJIBKUX UCTOYHH-
KOB HX cOpocoB. Ha ocHOBe 0TOOpaHHBIX P00, OBLTH
C/IeTaHbl aHANM3BI KOHIIEHTPAIMH 3arps3HSIONINX Be-
mectB (3B). OcpenHeHHbIE 3HAYCHHS BBIIBICHHBIX
KOHIICHTpAIUH [IpeCTaBlIeHBI B TadmuIe 1.

Taroke, ObUT ompenenéH oOmmuii pacxoq co BCeX
OpPraHU30BaHHBIX UCTOYHUKOB COPOCOB BOMBI B PEKY.
OO6uii pacxon cocTaBui 35 M¥/uac. Pacuér BeIIoIHEH
C yu4€TOM HeIPEePBIBHBIX COPOCOB CTOYHBIX BOJ B Teue-
Hue 60 cyTok.

Tab6muma 1
3HayeHusi PAKTHYECKHUX M IONYCTHMBIX KOHIIEHTPALUIi 3arPA3HSIOIIUX BEIIeCTB, B CTOYHbBIX BOJAX
3arps3Hsoliee BeuecTBo Cpennsist pakTuuecKast KOHICHTPALHS, JonycTumas KOHICHTpAIIHS,

(3B) mr/am3 mr/am3
B3Bemrennsie BemecTna 25,1 10
Hedrenpoayktet 2,2 0,05
BITKp 5,7 3
Oo01ee xene3o 0,29 0,1
Menn 0,0031 0,001
IuHK 0,052 0,01

[o popmye 1 paccunTaem Macchl BceX cOpOIICH-
HbIX 3B 32 0003HaueHHBIH Nepro] BpeMeHu[2]:

M; = Q* (Cy; — Cpy) * T % 107°, (1)

rae: M; - macca copomiernoro i-ro 3B, T;

| - 3arpsA3HSIOIIEe BENMIECTRO;

Q - pacxoJ CTOUHBIX BOJI, M3/4ac;

Coi - cpenuss Qakruueckas 3a mepuoj copoca
KOHIIeHTpaIws i-ro 3B, Mr/amS;

C,i - mommycTuMas KOHIEeHTpanwus i-To 3B, Mr/amS;

T - IpoIOMKUTENFHOCTS COpOCa CTOYHBIX BOJ,
gac;

10 - ko3¢ puuUeHT nepeBosa Macchl BPEIHOrO
(3arps3HSIONIETO) BEIIECTBA B T.

B pesynbrare nmoacuéra macc 3B, cOpoieHHBIX B
pexy Bonrymra, nomygaeM, 9To: Musgew= 0,6T; Mucgre-
npox— 0,08T; Mimk= 0,17,  Myepeso=  0,007T;
Mye=0,00008T; M= 0,0016T.

Hcuncnenue pazmepa Bpeaa, IPUIHMHEHHOTO BOJ-
HOMY 00BeKTy cOpocom 3B, B cocTaBe CTOYHBIX BOJ
npou3BoUM 1o popmyie 2[1,3]:

yzKBF*KB*KﬂH*ZHi*Mi*KH3’ (2)

rae: Ker - ko3dduimenT, yduTeIBalomuii mpu-
POIHO-KIMMATHYECKHE YCIOBHA B 3aBUCHMOCTH OT
BpeMeHH rojia (IPHHAMAEM IS BECHBI paBHBIM 1,25);

K; - ko3¢ ¢ummenT, yquThBarOmuil 3K0I0rude-
ckue akrtopel (npuHumaem 1,41 s GacceliHa
p.Bounra),;

Kun - KO3 QUIMEHT MHACKCAINH, KOTOPBIH Y4u-
THIBA€T MH(ISIIMOHHYIO COCTABIAIONIYI0 3KOHOMHYE-
ckoro passurus (nmpuaumaem 2,46 Ha 2018 ron);

Hi - Takcel Ju11 MCUMCIICHUS pa3Mepa Bpela OT
cOpoca i-ro BpeTHOTO (3arpsi3HSIOMIETO) BEIIeCTBA B
BOJHBIC O0BEKTHI[ 1] mpuBeneHsl B Tabnwie 2, THIC.
pyo./T;

Mi - macca copommennoro i-ro 3B, T;

Kis - KO3pHUIHEHT, YyIUTHIBAIOIINIT MHTEHCHUB-
HOCTh HETaTHBHOTO BO3JICHCTBHS BPEAHBIX (3arps3Hs-
IOIINX) BEIIECTB HAa BOAHBIN 00BekT. [IpmHMMaem B
pa3Mepe pacCUMTaHHON KPaTHOCTH NPEBBIMICHUS Ui
BpeaHbIX (3arps3usromux) semiects 111 - IV kmaccos
OMAacCHOCTH: paBHOM | mpu npesblmeHusAx ao 10 pas;
paBHOM 2 TipH mnpeBbleHHsx 6onee 10 u 1o 50 pas;
paBHOM 5 TpH npeBbIIeHusx oonee 50 pas[1].

YacTp pacyeToB HaHECEHHOTO ymiepda Mo Kax-
JIOMY BELIECTBY, IIpeAcTaBieHa B Tabnuie 2.
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Tabmuma 2
Pacyer HaHECEHHOTO YlIepda M0 KayKI0MY 3arpsi3HAI0LIEMY BellleCTBY
3arps3HAroIIee BEMECTBO Hi, TeIC.pyO/T M, T Kiusi Hi*M;i*K,s i, TBIC.pYO

BsBemrennnle BemecTsa 30 0,6 1 18
Hedrenpoaykter 670 0,08 2 115
BIIKy 170 0,1 1 18

XKeneszo 4350 0,007 1 33

Mens 12100 0,00008 1 1

[uHK 4350 0,0016 1 7
Cymma 193

1o noiy4eHHBIM JaHHBIM MOYKHO ITOCUUTATh pa3-

Mep Bpena, IpUIHHEHHEIH p.Bonryma mo gopmyie 2:
Y =1,25%1,41 % 2,46 * 193 = 837 TbIC. pyO

CornacHO METOAMKE UCUUCIICHHS pa3Mepa Bpeaa
BOJHBIM 00BekTaM[ 1], Bpel, HaHeCeHHBIH p.Bonryia,
onienuBaercs B 837 ThIC.pyoO.

JUis CHI)KEHUS BO3HHUKHOBEHHS T'€03KOJIOrMYe-
CKUX PHUCKOB HEOOXOJMMO OYMIIATH cOpachiBacMble
cTo4HbIe BoAbl. C 3TOM II€TIhI0 MOJKHO pacCMOTPETh U
MPUMEHHUTH Pa3IHIHBIC CIIOCOOBI OYHUCTKH BOIBI: XU-
MHUYECKUH, PH3UKO-XUMHUICCKHH, MEXaHIMIECKIH, OHO-
noruueckuil. Mlcxons U3 ypoBHsI BPEJHOCTU U Xapak-
Tepa 3arps3HEHUs, OYMCTKA BOABI INPOU3BOAUTCS Ka-
KAM-HHOY b OJIHUM METOJIOM Win ux
Komruiekcom[4,5].

JUI OUMCTKH CTOKOB OT 3arpsA3HSAIOLINX BEIIECTB
C y4eTOM CYMMBI, NTOJy4eHHOH MpHU pacdyere HaHEeCeH-
HOTO 9KOJIOTMYECKOro yIepOa, peKOMEeHIyeTcsl Mpu-
MEHHTH CIICAYIOIINE MEPOIIPUATHS:

1) YcraHoBUTh (UIBTPHI HA UCTOYHHUKU cOpoca
3arpsi3HEHHBIX BoJ. K mpuMepy JoKajabHbIE OYHCTHBIC
coopyxenus Mapku AKVAPOLIMERST-KITHO crto-
uMocThio 20 ThIC.pyO.

2) [IpuMeHUTh MEXaHWIECKYIO0 OUYUCTKY OT KPYII-
HBIX 3arpA3HEHUM.

3) Jnst ouucTKH OT HEe(PTENPOIYKTOB, B3BEIICH-
HBIX BCLICCTB KOMIIaHMSI «GoodWay» npeajiaracT
CBOM METOJ OYMCTKU CTOYHBIX BOJ MPEATPUSITHI C MO~
MoI1Lb0 JIukBasuHa.

4) ]I O4MCTKH CTOKOB OT TSDKENBIX METAJUIOB U
ux coneit xommanus HIIO OKPUTEX mpennaraer
YCTaHOBKY OYHCTHBIX coOpyxeHuii (dmroraTopos,

a3pPOTEHKOB, I'PA3COTCTOMHHUK U T.H.) CTOUMOCTBIO OT
60 mo 250 ThIC.pYO.
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GROWTH AND HEMATOLOGICAL PARAMETERS OF CHICKENS UNDER THE ACTION OF
WORMWOOD EXTRACT

Abstract.

The article presents the research results on productive and metabolic effects of wormwood extracts used in

the feeding of young laying hens.

Keywords: replacement young, wormwood extract, growth, safety, hematological parameters.

Wormwood (Artemisia absinthium) is a medicinal
plant containing essential oil (0.5-2%), flavonoids, tan-
nins, organic acids, vitamin C, B and others. Worm-
wood is one of the representatives of bitterness, it stim-
ulates the appetite, reflexively stimulates the activity of
the glands of the digestive tract, increases the secretion
of bile, pancreatic and gastric juices [1, 2].

The aim of our research was to establish the action
of wormwood extract on the growth intensity and he-
matological parameters of young laying hens.

Material and methods of research. Experiments
on young chickens were carried out at JSC Tulchin
Poultry Plant considering the basic requirements for the
microclimate, including temperature and light regimes.

Replacement young animals were kept in cage bat-
teries at density of 32 heads. Three-day-old Lohmann-
Brown crossbred animals were selected for the experi-
ment. 4 groups were formed, each group included 150
heads. The experiment lasted 105 days (Table 1).

Table 1

The scheme of the experiment on the use of wormwood extract in the chicken feeding
(per 1 kg of live weight per day)

Group Animals number in the group, The main peri_od of the experiment
heads (duration 105 days)
I - control 150 BD (complete feed)
Il - experimental 150 BD+0.36 ml of extract
111 - experimental 150 BD+0.65 ml of extract
IV - experimental 150 BD+0.9 ml of extract

Hematological researches were performed accord-
ing to generally accepted methods [3-9].

Research results. The growth rate of young
chickens was determined by decadal weighing. Ac-
cording to research results, wormwood extract used in

the young chicken feeding caused a slight increase in
relative growth and preservation of livestock. However,
the mechanism of influence of the feed factor on growth
and development cannot be understood without the
study of hematological parameters.

Table 2
Growth and safety of chickens
Live weight, r Live weight gain .
- - - — Livestock
Group | experiment be- experiment during the ex- average relative in-
A R . : > safety, %
ginning finishing periment, g daily gain, g crease, %
[ 130 1,195+38 1,065 10.14 160.8 94.6
Il 126 1,194+45 1,068 10.17 161.8 96.0
11 133 1,265+38 1,132 10.78 161.9 94.6
v 124 1,242+47 1,118 10.64 163.6 94.6

Therefore, we researched the main morphological parameters of the chicken blood (Table 3).
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Table 3
Hematological parameters of chicken blood, M+m, n=4
Indicator Groups
| ] 11 v
RBC, cells /L 4.2+0.02 5.8+0.65" 4.5+0.33 6.3+0.77"
Index of RBCs phase-shifting 1.20+0.006 1.65+0.19" 1.29+0.09 1.8140.22"
WBC, g/L 11.7+1.00 12.3+1.42 13.0+0.24 10.5+1.25
Index of WBCs phase-shifting 0.98+0.08 1.03+0.12 1.08+0.02 0.88+0.10
Hemoglobin, g/L 68.0+7.1 54.8+1.4 53.31£2.0 61.3+1.6
Amount of hemoglobin per RBC, pg 16.2+1.7 9.49+1.3" 11.7+0.5" 9.65+1.0"
Colour indicator 1.4+0.15 0.8+0.11" 1.0+£0.05 0.8+0.09"
ESR, mm in an hour 1.7+£0.17 1.5+0.33 1.0+0.00 1.0+0.00
ESR, mm in a day 50.5+0.74 42.245.20 52.2+1.52 51.7+0.99
'E;Z‘S"ggﬁﬁf formula of chicken blood, % 3.0£0.20 2.410.4 1.9+0.5 2.3:0.72
Eosinophils 3.5+0.25 3.8+0.61 2.3+0.54 3.3+0.12
Neutrophils: rod-shaped 5.3+0.12 4.6+0.37 4.8+0.24 5.8+0.91
segmental 20.5+0.29 20.7+0.19 29.3+0.43™ 19.4+0.95
Total 25.7+0.40 25.310.34 24.1+0.63 25.3+1.81
Lymphocytes 56.6+0.67 57.9+0.67 56.5+0.43 55.8+0.24
Monocytes 11.2+0.94 11.1+0.70 12.942.33 13.3+1.72
L/N 2.2+0.06 2.3+0.02 2.3+0.07 2.3+0.29
Displacement of the neutrophil nucleus 0.26+0.002 | 0.22+0.020 0.28+0.010 0.30+0.030

As a result, the number of red blood cells blood of Il and 1V group chickens increased by 38.0-50.0% (P
<0.05); and the number of segmental leukocytes increased by 41.9% in group Il (P <0.01). There is an intensifi-
cation of erythro- and leukopoiesis enhancing oxidative processes, cellular respiration and the rapid formation of
the chicken immune system. Let’s analyse the biochemical parameters of the blood (Table 4).

Table 4
Biochemical parameters of chicken blood, M+m, n=4
. Groups
Indicator I i i v

Total lipids content, g/ | 4.11+£0.367 6.33£0.67 6.17+0.94 5.3240.16"
Creatinine content, pumol /1 54.9+£14.96 23.2+8.56 50.9+5.90 31.8+4.93
Nitrogen, pmol /1 37.3£0.90 42.2+0.57™ 41.6£0.95 38.4+0.84
Protein content, g / | 42.840.13 50.1+£0.9" 47.8+1.8 49.5+1.2™
Protein fractions, % 3128075 | 3354173 | 3214065 | 32.6£087
albumin

a- globulins 18.5£1.55 18.1+0.38 18.6+0.33 17.5+0.39
B- globulins 11.2+0.84 10.940.06 11.6+0.35 11.9+0.46
v- globulins 31.6+8.20 37.4+1.66 37.7+0.59 38.1+1.67
A/D 0.46+0.02 0.51+0.04 0.48+0.01 0.49+0.02
B-lipoproteins content, g/ | 0.06+0.007 0.05+0.002 0.12+0.014 0.05+0.002
% to total lipids 1.5+0.22 0.8+0.15" 1.9+0.24 1.0+0.04
Cholesterol content, mmol / | 3.9+0.26 3.6+0.11 3.9+0.31 3.5+0.47
AST activity, mmol /1 /h 0.36+0.08 1.19+0.27" 0.93£0.36 0.37+0.07
per 1 kg of live weight 0.37+0.09 1.20+0.28" 0.87+0.33 0.35+0.07
ALT activity, mmol /1 /h 0.16+0.20 0.38+0.05™" 0.10+0.02 0.23+0.09
per 1 kg of live weight 0.17+0.02 0.38+£0.04™" | 0.09+0.02" 0.22+0.08
Alkaline phosphatase, mmol / 1 /s 0.44+0.16 0.25+0.10 0.11+0.01 0.28+0.20
per 1 kg of live weight 0.45+0.18 0.25+0.09 0.11£0.01 0.78+0.20
Calcium content, mmol / | 4.4+0.32 4.7+0.10 4.5+0.47 4.1£0.51
Inorganic phosphorus content, mmol / | 3.6+1.05 1.2+0.26 0.7+0.18 1.6+0.20
Glucose content, mmol / | 1.1+0.23 1.1+0.14 1.1+0.14 1.1+0.08

The research results indicate an increase in nitro-
gen and protein metabolism in chickens consumed the
minimum (0.36 ml / kg live weight per day) and maxi-
mum (0.9 ml / kg) doses of feed additives. This is evi-

denced by an increase in the amount of residual nitro-
gen, protein and its individual fractions, as well as an
increase in the activity of the main reamination en-
zymes (AST and ALT). In addition, the introduction of

wormwood extract in the diet in the amount of up to 0.9
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ml per 1 kg of live weight of chickens per day contrib-
uted to an increase in the concentration of total lipids in
the blood by 29.4% (P <0.05) and a slight decrease in
cholesterol. It can be assumed that the maximum con-
centration of the experimental feed additive promotes
the stimulation of lipid metabolism, which promotes
the transformation of fats digested from feed not into
cholesterol, but into neutral triglyceride forms.
CONCLUSIONS

1. The wormwood extract use for young chicken
feeding of does not delay their growth and does not af-
fect the safety of livestock.

2. The introduction of wormwood extract in the
amount of up to 0.9 ml / kg per day in the composition
of compound feeds for young animals contributes to the
strengthening of erythropoiesis and leukopoiesis.

3. It has been experimentally proved that the in-
clusion of wormwood extract in the feed from 0.36 to
0.9 ml per kg of live weight per day causes the intensi-
fication of nitrogen, protein and lipid metabolism in the
body of young chickens.
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HEMATOLOGICAL PARAMETERS OF CHICKENS FED BY CLOVER YELLOW

Abstract.

The article includes research results on the morphological and biochemical blood parameters of the
Lohmann Brown breed chickens fed by rations enriched with a new biologically active supplement of yellow clo-

ver during the growing period.

Keywords: replacement young, Lohmann brown, erythrocytes, leukocytes, leukocyte formula, biochemical

composition of blood, yellow clover.

Feeding chickens by biologically active sub-
stances is one of the main tasks of producers. How-
ever, in recent years the situation with the poultry pro-
vision with highly effective feed additives has deterio-
rated somewhat due to their high costs. Therefore,
there is a need to find non-traditional feed additives
that would help improve metabolism and nutrients ef-
ficient absorption.

It is known that natural phytocomplexes do not
differ from complexes made on the basis of synthetic
compounds. However, they are much cheaper. Some
scientists recommend the widespread application of
eastern purple coneflower in poultry feeding to im-
prove growth and prevent disease. Its use in poultry
feeding improves the preservation and increases the
egg production of laying hens [3]. Other scientists are
for using the biomass of spirulina [4] and chlorella [5]

in poultry feeding, observed an increase in the inten-
sity of growth by 10.7%, a decrease in feed consump-
tion by 11.7%.

The introduction of eleutherococcus extract into
the diet increased the survival of livestock by 3.7%
and improved the broilers growth by 11.7% [6] in-
creasing the activity of alanine and aminotransferase
in their blood [7].

Taking into account the chemical composition,
biological and therapeutic properties of yellow clover
[8], we propose it use in the diets of Lohmann brown
egg chickens.

Research methodology. The research was con-
ducted at the Tulchyn Poultry Farm, Tulchyn District,
Vinnytsia Region. The equalization period lasted 15
days, the main one was 105 days. Daily Lohmann
brown chickens were selected for the experiment. The
four groups were formed on the analogue principle.
Feeding patterns for young animals are presented in
Table 1.
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1. Feeding patterns

Duration of the pe-
Groups eq_LIaII}iZCJ-d, dayZaSic Nt%?gfgfgbﬁgggén Oco0muBocCTi ToaiBil
| - control Igg 105 150 BD
II - experimental 30 105 150 BD B‘;; (;‘;')’/';ﬂ per Ol‘fleffsig’slx'e%rt“ per
111 - experimental 30 105 150 BD “;gfgf“)// kg per 1 0"5’9?2:}3’&&3? per
Vooprimenal | @ | w5 | o | o scmlieerdigofive e

Chickens were fed by complete feed, taking into
account the live weight, age, according to feeding
standards. The aqueous tincture of yellow clover was
mixed with filler (feed) and dried to primary humidity
at a temperature of 45-60°C. The dynamics of growth
of chickens was determined by the results of individual
weighings in the morning before feeding every month.

Blood for research was taken from animals (four
from each group) at the end of the main period. Blood
sampling was performed from the blood vessels of the
wing in the morning before feeding. Heparin was used
as an anticoagulant.

Morphological, biochemical parameters of blood,
enzyme activity, i.e. aspartate aminotransferase
(KF.2.6.1.1.) (AST), alanine aminotransferase
(KF.2.6.1.2) (ALT), alkaline phosphatase (K.F.
3.1.3.1.) in blood serum were determined by generally
accepted methods [9, 10].

Biometric processing of digital experimental data
was performed according to M.O. Plokhinskyi [11].

The results of the mean values were considered statis-
tically significant at P <0.05 - *; P <0.01 - **; P <0.001
- ***_|f the probability criterion was less than 0.1, the
difference was interpreted as a tendency to increase or
decrease.

Research results. It was found that the growth in-
tensity of the young of the fourth experimental group
exceeded the replacement chickens of the first control
group by 11.25% (p <0.1). The chickens of the second
and third groups were characterized by lower live
weight at the end of the main period, respectively
989.50 + 43.00 g and 863.20 + 22.50 g against 1000.75
+43.00 g in control.

Blood analysis showed that the experimental
chickens exceeded the birds of the control group by leu-
kocytes and erythrocytes. Thus, the third experimental
group erythrocytes content was 5.66 + 0.51 x 10%%/1, it
is 1.35 times higher than the control values (p <0.05).
This fact may indicate an intensification of erythropoi-
esis in chickens under the influence of a new feed fac-
tor.

2. The content of formed elements in the chicken blood of, M + m, n=4

Groups Leukocytes num- Index qf Igukocytes Erythrocytes num- Index of_ erythroc_ytes
ber, 10°/ liter quantitative shift ber, 10%2 / liter quantitative shift
I — control 11.73+1.00 0.98+0.08 4.2040.02 1.20+0.006
Il — experimental 11.9+1.29 0.99+0.11 3.75+0.33 1.07+0.09
111 — experimental 13.6+1.13 1.13+0.09 5.66+0.51** 1.62+0.15*
IV — experimental 12.38+1.01 1.03+0.08 4.45+0.13 1.27+0.04

Contradictory results were obtained as a result of
the blood leukogram research. Thus, additionally feed-
ing chickens by a biologically active yellow clover feed
additive in the amount of 6.6 ml/kg per day led to a sig-
nificant increase in the concentration of segmental neu-
trophils and a decrease in the proportion of lympho-
cytes leading to lower physiological levels of lympho-
cytes to neutrophils (L / N) and the shift of the

neutrophil nucleus. The introduction of the maximum
dose of clover supplementation in the chicken diets in-
creased the concentration of immature forms of neutro-
phils and shifted their nuclear shift to the left (Table 3),
which may indicate a corrective effect of different
doses of biologically active substances of yellow clover
on the leukopoiesis chicken mechanism.

3. Leukocyte formula of chicken blood, %

Indicators - Groups - -
I-control I1-experimental I11- experimental IV- experimental

Basophils 2.96+0.2 3.0740.23 2.9940.08 2.57+0.46
Eosinophils 3.5340.25 2.56+0.49 2.83+0.14 3.4640.14***

& rod-shaped 5.27£0.12 5.70+0.38 4.94+0.16 7,0+0,3***

= segmental 20.48+0.29 | 24.73£0.79*** 18.67+1.32 19,68+0,79

=2 < | total 25.7510.4 34.4440.94*** 23.61£1.45 28,42+14
Lymphocytes 56.6+0.67 52.59+1.14* 59.32+2.15 56.66+0.85
Monocytes 11.1740.94 12.8+1.39 11.26+1.87 10.31+0.15
L/N 2.2040.06 1.72+0.02%** 2.54+0.23 2.00+0.10
Er:ﬂprlﬁgjim of the NEUlro- | 26+0.002 |  0.23+0.02 0.27+0.02 0.36:£0.02**
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The chicken biochemical blood parameters
proved that the birds of the experimental groups were
characterized by a higher concentration of residual ni-
trogen and total blood protein. According to the au-

thor, such changes are due to the intensification of en-
zymes of reamination and oxidative phosphorylation
in chickens under the action of a new feed factor (Ta-
ble 4).

4. Activity of AST, ALT, alkaline phosphatase in the chicken blood, M+m, n=4

5 AST activity, mmol /1/h | ALT activity, mmol /1/h A'ka';‘;gr/omatase’
8 in serum Iper 1 kg of in serum per 1 kg of in serum per 1 kg of
ive weight live weight live weight
I - control 0.36+0.08 0.37+0.09 0.16+0.2 0.17+0.02 0.44+0.16 0.45+0.18
I1-experimental 0.37+0.13 0.39+0.15 0.33+0.02 0.31+0.04 0.61+£0.17 0.60+0.13
Il-experimental | 0.61+0.02* | 0.70+0.04** 0.24+0.04 | 0.28+0.04* | 0.13+0.002 | 0.15+0.02
IV-experimental 1.17+0.34 1.16+0.34 0.36+0.09 0.36+0.09 0.17+0.09 0.17+0.04

The effect of biologically active additives from
clover on lipid metabolism was the most striking (Ta-
ble 5). However, the consumption of the minimum
dose of the supplement by chickens caused a signifi-
cant increase in the concentration of total lipids and -

lipoproteins in the blood (p <0.001), which may indi-
cate better absorption of fat from the feed and acceler-
ation of liponeogenesis in experimental chickens.

5. Total lipids, lipoproteins and cholesterol content in the chicken blood, M+m, n=4

- B-lipoproteins content, Cholesterol content,
Groups Total lipids content, g / | g/l % total lipids mmol / 1
I control 4.111+0.367 0.06+0.007 1.55+0.22 3.88+0.26
Il experimental 5.8640.17%** 0.174£0.01%*%* | 2.90+0.16*** 3.90+0.39
111 experimental 6.12+0.21 0.12+0.02 3.3240.16 3.3140.67
IV experimental 4.56+0.3 0.084+0.008 1.79+0.2 4.47+0.10

Conclusion. The addition of yellow clover ex-
tracts in doses from 4.4 to 8.8 ml / kg per day affects
the hematopoietic system and regulatory mechanisms
of re-amination in the body of growing chickens, con-
tributing to the intensification of metabolism, the for-
mation of protective functions as a prerequisite for fu-
ture high egg productivity.
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ECOLOGICAL ASSESSMENT OF SOIL POLLUTION INTENSITY BY HEAVY METALS

Abstract.

Among the negative factors affecting agricultural land that require constant monitoring should be noted man-
made soil contamination with heavy metals. A specific feature of soil contamination with heavy metals is a very
low rate of soil self-cleaning. The established concentration of heavy metals in the soil on the studied agricultural
lands where vegetable products are grown was within acceptable levels. The concentration of lead in the soil of
the first and second fields was lower than the maximum allowable concentrations by 2.2 and 2.6 times, respec-
tively. The concentration of cadmium in the soil of the first field was 1.03 times higher than the maximum allowable
concentrations, while in the second it was 1.03 times lower. The concentration of zinc in the soil of the first and
second fields was lower than the maximum allowable concentrations of 1.59 times and 1.68 times, respectively.
The concentration of copper in the soil of the first field was 2.5 times lower than the maximum allowable levels,
and the second was 1.39 times lower.

Annomauin.

Ceped HecamusHux paxmopis niugy Ha 3eMeibHi CilbCbKO2OCN00apChbKI 3eMili, AKi nompedyioms nocmiii-
HO020 KOHMPOJIO CI0 8I03HAUUMU MEXHO2eHHe 3a0PYOHeHHs IpYHmMIe saxckumu memanamu. Cneyu@iunor ocoo-
JIUBICIIO 3A0PYOHEHHS IPYHMIG 8ANCKUMU MEMANAMU € 0Ydice HU3bKA WBUOKICMb camooyuujerts pyumy. Bema-
HOBJIeHA KOHYEHMPAYIsi ANCKUX MEMAII8 Y SPYHMI HA O0CHIOHNCYBAHUX CLIbCbKO2OCHOO0APCHKUX Yei00ax 0e 8Uupo-
Wyemvcs 0804e8a NPOOYKYIA OYIa 8 mMexcax Oonycmumux pieuie. Konyenmpayia ceunyio y epyHmi nepuiozo ma
0py2020 noas 6y1a HUNCHA 3a SPaHudHO Oonycmumi Konyenmpayii 6ionogiono y 2,2 ma 2,6 pasu. Konyenmpayis
KaoOMiio @ 2pyHmi neputoco nois Oyaa auwa 3a 2panuyro oonycmumi konyenmpayii y 1,03 pazu, modi sax y opyeomy
oyna nasnaxu nuxcua y 1,03 pasu. Konyenmpayis yunxy y epyumi nepuioeo i 0py2oeo nous 6yna Hudxicya 3a epa-
HUYHO Jonycmumi KoHyenmpayii 6ionosiono y 1,59 pasu ma 1,68 paszu. Konyenmpayis mioi y epynmi nepuiozo
noas Oyna HUXCYa 3a epanuyno oonycmumi pieni y 2,5 pasu, a opyeozo y 1,39 pasu.

Keywords: heavy metals, soils, pollution, cadmium, copper, zinc, lead.
Knrouosi cnoea: sasxicki memanu, epynmu, 3a0pyOHeHH s, KaOMill, MiOb, YUHK, CGUHEYD.

OjiHe 3 MPOBITHHUX MICIh Y CBiTI HAJIC)KUTH HAIIIN
KpaiHi 3aBISIKHM SIKICHOMY CKJIaay 3e€MENbHHX YTiJib,
ajpKke Ha TepuTopii 30cepexeHo 0mm3bpko 9 % cBiTO-
BHX 3aIaciB YOPHO3EMiB. 3eMeNbHI PECYPCH 1 B LIIJIOMY
CHPUATINBI KIIMATH9HI YMOBH CTBOPIOIOTH TIOTEHITI AT
JUIs. BUCOKOE()EKTUBHOTO BeJICHHS 3emiiepoOcTBa Ta
PO3BUTKY BCIX rajy3eil arpornpoMHCIIOBOTO KOMILIe-
KCcy. YKpaiHa Mae CIpHATINBI 3e€MebHO-PECYpCHI
YMOBH 3HaYHOIO MipOIO 3aB/SKH I'PYHTOBOMY IIOKPHUBY,
1o Oinbin sk Ha 70% ckianaeTbes 3 YOPHO3EMIB 1 JIy-
YHO-YOPHO3EMHHUX IPYHTIB, sSIKi XapaKTepH3YIOThCS BH-
COKUM DIBHEM IPHPOIHOI POAIOYOCTi. YKpaiHChKi YO-
pHO3eMU CKIIATarTh 8,8 % BiA IUIONII OUX IPYHTIB Y

citi. Lli rpyHTH Binpi3Hse rauOoKuii ryMycoBUi map,
arpoHOMIYHO LiHHA 3€PHUCTa CTPYKTYpa, Maibxe inea-
JIbHA IIUTBHICT OyIOBH, JOOpUI 3amac MOKUBHUX pe-
yoBHH. [loTeHITian POI0YOCTi IPYHTIB Y KpaiHH J03BO-
JISi€ OJIePKYBATH CTalli BpOjkai 3epHa Ta iHIIOi IPOIyK-
1ii pocITUHHKITBA [2].

YkpaiHa Ma€ CHPHUATINBI 3eMeNbHO-PEeCcypCHi
YMOBH 3HAYHOIO MIpOIO 3aBJ/ISIKU IPYHTOBOMY TIOKPHUBY,
mo Oinbwr sik Ha 70% CKIIaaeThCst 3 YOPHO3EMIB 1 JIy-
YHO-YOPHO3EMHHUX IPYHTIB, SIKi XapaKTepU3YIOThCS BH-
COKHM PIBHEM ITPHUPOIHOI POAIOYOCTi. YKpaiHChKi YO-
pHO3eMH CKIanaroTh 8,8 % BiJ IUIONI IHUX IPYHTIB Y
citi. Li rpyHTH Binpi3zHse ranuOoKuii ryMycoBUi map,
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arpoHOMIYHO LIiHHA 3€pPHUCTA CTPYKTYpa, Maiixe inea-
JIbHA MIUTBHICTH OYIOBH, TOOPHIi 3amac MOoKUBHUX Pe-
qoBHH. [ToTeHIIian poar0d0CTi IPYHTIB Y KpaiHu J03BO-
JIsi€ OZIEPKYBATH CTalli BpojKai 3epHa Ta 1HIIO1 MPOIYK-
il pocnmuHHEALTBA. ['0cogapcrKa AisIIbHICTE JTFOIUHI
Y4acTO MPHU3BOIUTH A0 3a0pYIHEHHS TOBKIJIIS.

Cepen npupomHux (pakTopiB, IpyHT — IDKEpeso
JKHUTTS 1 JOCTATKy — BiJlirpa€ OCHOBHY POJIb Y HABKOJIH-
IIHBOMY CepelloBHUILi. be3 IPYHTY HEMOXIIMBE KHUTTS
Ha 3emii. [pyHTH — HEOOXIqHUI YHHHUK, K JUIA TiAT-
PHMaHHS €KOJIOTIYHOI PIBHOBAry, TaK i ISt dKHUTTS JIIO-
JIIMHHA, OCKUILKU BiH SBJIL€ COOOI0 OAMH 3 OCHOBHHUX
MIPUPOAHUX PECYPCIB, IO OOYMOBITIOIOTH COMiaIbHAN 1
E€KOHOMIYHHUI PO3BUTOK CycHinbcTBa. OCHOBHOIO BIIa-
CTHBICTIO TPYHTY € ii pomtouicTs [4].

Oco0muBy HeOe3leKy CTaHOBHTH 3a0pyIHEHHS
BR)XKMMH MeTalaMy, aJKe 3HauHa iX JYacTHHA € Hajl-
3BHYAITHO TOKCHYHOIO HABITh Y MiHIMAIbHUX KiJIBKOC-
TsX. Bakki MeTanu He MiIaloThes poLecaM po3Kia-
JIaHHS, a 3JIaTHI JIMIIE TepepO3NOIUISTHCS MiX IPUPO-
JHUMH CepelloBUIaMH. BOHM MaloTh BIAacTHBICTh
KOHLIEHTPYBATHUCS B KUBHX OpraHi3Max, BUKIUKAIOUH
npu 0poMY pi3Hi natosorii. CreuudiyHo ocodauBi-
CTIO 3a0pYHEHHS IPYHTIB BAXKKUMH METaJIaMU € JTyKe
HH3bKa IIBUIKICTh CAMOOYHMINEHHS IpyHTY. 1l{o cTocy-
€THCS CBHHITIO, TO HOT'O HAJAMipHHUI BMICT y IPYHTI IpH-
3BOJUTH 10 3MCHIICHHS KUTBKOCTI Ta PI3HOMaHITHOCTI
TPYHTOBUX MIiKpOOiOIIeHO3iB. Y 3B'S3KY 3 IIUM BUHHUKAE
cepiio3Ha 3arpo3a MacoBoi Jerpajaanii ykpaiHCbKHX 40-
PHO3EMIB, 30CEPEKEHIX B 00JIACTAX 3 PO3BHHEHOIO
npomMucinosicTio. HIKiAIMBUIT aHTPONIOTeHHHUH BILTUB
Ha 3eMeJIbHI peCypCH, PO3TYJI CTUXiH, pPO30yKEHHX Ta
MOCHJICHUX JIIOJIMHOIO, 3aBJIAa€ IPYHTaM BEJIMYE3HOI,
yacoMm HemompaBHOi mkoau. lle, Hacammepen, morip-
IIEHHS IPYHTOBOI CTPYKTYpH, MEXaHIuHEe pyHHYBaHH:I
Ta yUIUTEHEHHS IPYHTY, IOCTiliHe 301IHCHHS HA TYMYC
Ta MMOKUBHI PEYOBHHU, BOJTHA Ta BITPOBa epo3ii, 3a0py-
JTHEHHsI IPYHTY MiHEpaJIbHIMH T0OpUBaMHU, TOKCHKaH-
TaMH, OTPYTOXIMIKaTaMHt, MaCTHJIOM Ta MaibHUM [ 10].

B Vkpaini kpiM YOpHO3EMIB € TPYHTH 1 iHIIIHX TH-
miB (cipi JIiCOBi, IEPHOBO-IIIA30JMCTI, MilaHi i T. 4.), ¥
SIKAX OYMIICHHS Bijl 3a0pYAHEHHS BAKKUMU METallaM1
BiZIOYBAa€ETHC 11le NOBUIBHIIIE, a KyMYJIsLis iX, y 3B's-
3Ky 3 UM — 1miBu/e. ToMy HaBiTh HEBEJHKI KiJIbKOCTI
B)XKHUX METAJIB Y IPYHTaX MOXYTh IPU3BECTH JI0 He-
0e3MeyHoro 3a0pyAHEHHS  CLIBCHKOTOCIOIAPChKOT
npoaykuii. 'pyHTH miliaHi, ManoryMmycHi, CTi#Ki 10 3a-
OpynHEHHs, 1€ 3HAYNTh, 10 BOHH €J1a00 MOB'S3yIOTh
Ba)KKi METaJH, JIeTKO BIAJAIOTh IX pocinHaM abo mpo-
MyCKAaloTh uepe3 cede 3 GUIbTpamiiHIMe BOIaMH.

[pYHTH € IPUPOJAHUMH HAKOIUIYBAYAMHU BAKKUX
METaJiB Y HaBKOJMIIHBOMY CEPEIOBHIIl i OCHOBHUM
JOKEpEIIoM 3a0py THEHHSI CYMI>KHHX CePEJOBHILI, BKIIIO-
Yaro4u BUII pociuHU. [ pyHT — iHIMKaTOp Oararopiu-
HUX MPHUPOJHMUX TPOIECiB, i OrO CTaH Le pe3ynbTaT
TPHUBAJIOTO BIUIMBY DPIi3HOMAHITHUX JDKEpen 3a0pyn-
HeHHs. bim3bko 90% BaXKWX METaiB, 1110 TOTPAMIIN
B JIOBKIJUIS, aKyMYJIIOIOTBCS came IpyHTamu [5].

Baxki Meranu B IpyHTax IOYaJd BUBYATH OJI-
HHUMHU 3 NepnX. BoHN HAIXOAATh y TPYHT NEpEBasKHO
3 arMocdepH 3 BUKHIAMHU IPOMHUCIOBUX HiANPUEMCTB
1 TPAHCIIOPTY, CTIYHUMHU BOJAMH, BiIX0/1aMH ITPOMHMC-

JIOBOCTI, MTOOYTOBUM CMITTSIM, MiHEpaJIbHUMH 10OpH-
BaMH i IeCTUIMIAMU. 3 aTMoc(epH y TPYHT BaXKKi Me-
Tany TOTPAIUIAIOTh HalJacTime y GopMi OKCHIIB, 1€
MIOCTYIIOBO PO3UMHSAIOTHCS, IEPEXOASIHN B T1IPOKCHIH,
kapbonatu abo y hopMmy 0OMiHHHX KaTiOHiB.

Po3mopin BaKKUX METamiB Ta eIeMEHTIB-3a0py -
HIOBaYiB y IPYHTax QyXe CKIaTHUHA mporec, 00yMOB-
JICHUH LIJI0I0 HU3KOI0 YHHHHMKIB, Cepell IKUX HalBaX-
JIMBILIA POJIb HAJIGKHUTH TUIIaM I'PYHTIB, IX OKHCHO-BiJI-
HOBHUM 1 KHCIIOTHOOCHOBHHM BJIACTUBOCTSIM, BMICTY B
HUX OpPraHIYHUX PEYOBHH, TIPAHYJIOMETPHUIHOMY
CKJIa/ly, 1 HaBITh BOJAHO-TEIUIOBOMY PEXUMY 1 reoXiMi-
9HOMY ()OHY pETiOHY.

Baxxki metanu QikcyroTscs B moBepxHeBomy (0-
20 cm) mapi IpyHTY, KU € HAHOLIBII pOTIOYNM i BH-
3HAYa€ BPOXKai Ta CKJIaJ CUIIbCHKOTOCHOAAPCHKUX KY-
JIBTYpP, KOpMIB i mpoaykTiB. Baxkki meramm Bupmais-
FOTHCS TIPHU BIJTYTOBYBAHHI, CTIO)KUBAaHHI POCIMHAMH 1
epo3iiiHuX mporecax. BoHU 3B'SI3yl0ThCS aIMIOMOCHITI-
KaTaMHl, HECWJIIKaTHUMH MiHepalaMH, OpraHIuHHUMH
PEUOBHHAMH 3 JJONIOMOT'OI0 Pi3HUX peakiiil B3aeMoJIii.
VY BUIISIII SKHMX CIONYK 1 B SIKIM KUIBKOCTI yTpUMY-
FOTHCS KaTIOHU METaIB 3aJIC)KHUTh BiJl BMICTY 1 CKJIQay
TYMYCY, KHCJIOTHOOCHOBHMUX 1 OKHCHO-BiIHOBHHX
YMOB, COpPOLIHHOI 3MaTHOCTI, IHTEHCUBHOCTI 0i0JIOTi4-
HOTO TOTNMHAaHHA. YacTMHA iX YTPUMYETHCS IHMHU
KOMIIOHEHTaMH MIITHO 1 He IPHMAaE y9acTi y Mirparii
10 TPYHTOBOMY PO(]LITIO Ta CTAHOBUTH HeOE3IEKY KH-
BUM opraizmam rpyHry [7].

[MoTpamustroun 3 IPyHTY B POCIMHHU 4epe3 Kope-
HEBY CHCTEMY, Ba)KKI METaid MOXYTh MEpPEMIlllyBa-
THCSl aKTUBHO (METa0ONIYHUM HIIIXOM) a00 MacHBHO.
VY nepiioMy BHUNAAKY MOTJIMHAHHS 1 MEpeMiLlIeHHs 10-
HIB METaIiB 3M1HCHIOETLCS 3a CHCTEMOIO, IO CKJIaja-
€THCS 3 TIPOTOIUIACTIB KIIITHH, MOB'SI3aHUX IA3MOeC-
MamH. [Ipy macMBHOMY TpaHCIIOPTi 10HMU, JOCSTHYBIIN
MTOBEPXHI KOPEHS, TOTPAIUIIIOTh Y BUIEHUH IPOCTIp KO-
peHs 1 mami 3 TpaHCHIpaIlifHUM CTPyMOM IiepecyBa-
I0ThCS 10 POCIIMHI. 3 aKTUBHUM TPAHCIIOPTOM IO POC-
JIMHI TIepECyBAETHCS YaCTHHA METANIB, SIKI BUKOHYIOTh
nesiki OioyorigHi GyHKIIT (MiTb, UHK, KOOANET i iH.),
a TaKOX METaJIM, AKi XIMiYHO MOAIOHI 10 HEOOXIigHMX
eJIEeMEHTIB (KaJgMiii € XIMIYHUM aHaJIOroM IIMHKY).
[Ipote GubIIiCTh MeTaIIB, 0COOIUBO Ti, IKi HE € HEO0-
XITHUMH I POCIUH (CBHHEIh), MEPEMIIIYIOTHCS 3a
noromororo nudysii. KoHTakTyroun 3 KIITHHHUMH CTi-
HKaMHU Ta PsIOM MiHEpaJIbHUX | OPTaHIYHUX CIHONYK,
10 MICTATBCA Y KIITHHAX, METaIH OCiIalOTh i BTpaya-
10Th 010JOTiYHY aKTUBHICTE. B Toif camuii wac, komu
BiIOYBa€ThCS 3a0pyIHEHHS IPYHTY BEIHKOI KUTBKi-
CTIO METaJliB, ZiesKa IX YacTHHA 3/1aTHA OOMHUHATH 3a-
XHMCHI CUCTEMH POCIIMH 1 TOKCHYHO BIUIMBATH Ha HHUX
[6].

[Tpu HaEXOMKEHH] CIIOJTYK METAaNiB 10 IPYHTY Bi-
JNOyBarOThCA HACTYIHI MPOIIECH:

- PO3YMHEHHS B piAMHHIN (a3

- ioHOOOMIHHI peaKIii, TOTJIMHAHHSI METaJliB Y BH-
TSI KOJIOITHUX (hOpM;

- YTBOPEHHs CJa0KO PO3YMHHHUX HEOPraHiYHUX
crionyk (ocartis, cynpdinis, cumikariB, KapOOHATIB,
TOMIO);

- YTBOpPEHHSl CJIAOKO PO3YMHHHUX KOMIUICKCHHX
CIIOJIYK 3 OPTaHiYHOI0 PEYOBHHOIO.
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VY pesynbTari MOXIJIMBA M0SIBA Bi3yaJbHUX O3HAK
TOKCUIHOCTi. OCHOBHI O3HaKW TPUTHIYCHHS POCIIHH
TiJ] BILTHBOM TOKCHKAHTIB Hecienu(idHi Ta MpOsBIIs-
IOTBCSI B OCHOBHOMY B 3HI)KCHHI CXOKOCTi HACIHHS,
YIOBITPHEHOMY 3pOCTaHHi, HCHOPMAaIbHOMY PO3BUTKY
KOPEHEBHUX CHCTEM, XJIOpO3i, B'THEHHI, 3arubeni poc-
yrH. OJHAK y CUTBCHKOTOCIONAPCEKOMY BHPOOHHIITBI
CJIii BpaXOBYBaTH, 110 Bi3yalbHi 03HAKH TOKCUYHOCTI
MOYHMHAIOTH MPOSIBIISITHCS, KOJIM KOHLEHTpAI TOKCHY-
HHX €JIEMEHTIB 3HAYHO MEPEBUIIYIOTh CaHITAPHO-TIrie-
HIYHI HOPMaTHBH, BCTAHOBJICHI JUIsl IPOTYKIiT POCIIHH-
HunTBa. IIpy 1bOMY BMICT €JIEMEHTIB y IPYHTI, 3a
SIKOTO 3'SBIISTIOTHCSI O3HAKH (PITOTOKCHYHOCTI, TaKOXK
3HayHo nepesumyiots I'JIK [1].

HeratuBHi eKoJoOriyHi HACHiIKH 3a0pyIHEHHS
TPYHTIB TOB'S3aHI 3 PYXOMHMH CHOJTYKaMH METaliB i
MeTanoiziB. [X HasBHICTH y IPYHTI 3yMOBIIEHa KOHIIEH-
TPYBaHHSM ITNX CIIEMEHTIB Ha IOBEPXHI TBEPIAUX (a3
IPYHTIB 3 JOMNOMOTO0 peakilii copOiii-necopOirii, oca-
JUKCHHS-PO3YMHCHHS, 10HHOTO OOMIHY, KOMILICKCHHX
CHOJIyK. 30UIbIICHHS KUCJIOTHOCTI IPYHTY CYNPOBO-
JUKYETBHCS MIABUIIICHHSM PO3YHHHOCTI CIIOJIYK METAIiB,
asie 0OMEKEHHSIM PO3YMHHOCTI CIIOJIYK METAJIOIIIB.

CrosyKku METaJIiB 3[aTHI 710 MIrpyBaHHS MIPEACTa-
BJICHI BOJHO-PO3YMHHUMH, i10HOOOMIHHAMHU Ta HEMIII-
HO3B’si3aHUMH azicopboBannMu popmamu. [lo moreH-
[iITHOTO pe3epBY BXOASTH (DiKCOBaHI CITOTYKH, IO MO-
TpeOyIOTh €Heprii akTWBalii IIOA0 IMEepexony iX y
MepIry rpyiy (xemMocopOoBaHi i0HH, 10HH 3 JOOYTKOM
posuunHOCTI <108).

MexaHIYHUI CKJIaJ IPYHTIB, a caMe NepeBaXkaHHs
B HbOMY TJIMHUCTUX YaCTOK, HAJa€ MPSIMUI BIUTUB Ha
3aKpiIICHHs KaTIOHIB METaJIB, Y 3B 13Ky 3 UAM y BaXK-
KUX 32 TPaHYJIOMETPUYHHUM CKJIAJIOM TNIMHUCTUX IPYyH-
TaX ICHye MeHIIa HeOe3meKa MOXKIMBOT abcopOIIii poc-
JIMHAMW HaJJTUIIKOBOI KiJIbKOCTI METAIIB.

st Toro, mo6 sxuii-HeOy s MeTanr 0yB abcopbo-
BaHWH KOPEHEBOIO CHCTEMOIO POCIIMHH, BiH IOBHHEH
3HaXOJWUTHUCS B po3unHHIA (opmi. ['igpookucu i xap-
OoHaTH MeTaliB CIaOKO PO3YHHHI, i 3 MiIBUIICHHIM
pH rpyHTOBOTO pO34HMHY 3pOCTa€ BIPOTIOHICTH YTBO-
PEHHsI HEpO3YMHHUX TiIPOOKHUCIB 1 KapOoHaTiB. IcHye
€IMHA yMKa, 10 JUIsl 3HIKEHHS 10 MIHIMyMY JIOCTY-
MTHOCTI TOKCUYHOTO MeTaily B 13 IpyHTI HEOOXI1IHO Iiji-
TpuMyBaTH BennunHy pH Giuseko 6,5 [8].

[pore, 3a0pyIHEHHSI IPYHTIB, SIK IPaBHJIO, CYIIPO-
BOJIXKYIOTBCS 3 HAIXO/PKEHHSIM 3HAYHOT KUTbKOCTI OKHU-
CIB CipKH Ta a30TY, B pe3yJIbTaTi 4OTO BiJOyBa€THCA IIi-
JKHCIICHHS TPYHTOBOrOo po3unHy. [Iuromomy 3py-
meHHo pH y KucioMy HampsMKy CIpHSIOTH 1 JesKi
MEeTaJu, MPUMIpOM, CBHHENb. BHACIITOK 3HIKYETHCS
CTYMiHb HACHYEHOCTI IPYHTIB OCHOBAaMH, ITiJBHIILY-
€ThCS T1APOIITUIHA KUCIOTHICTE. BinOyBaeThcst TAKOXK
301IHEHHS] TPYHTY HAa TOHKO JUCTIEPCHUHN Marepian i
JIECTPYKIIiA IPYHTOBOT'O TPOdiITio.

MerTanm MOXYTh YTBOPIOBATH CKJIAAHI 1 KOMIIJIE-
KCHi CIIOJTYKH 3 OPTaHIYHOIO PEUYOBHHOIO IPYHTY 1 TOMY
B IPYHTaX 3 BUCOKUM BMICTOM T'YMYCY BOHH MEHIII J10-
CTYIHI JUIsl TOTJIMHAHHS pocinrHaMu. OOMiHHA EMKICTh
KaTIOHIB 3aJIS)KUTh B OCHOBHOMY BiJ BMICTy 1 MiHepa-
JIOTIYHOTO CKJIQAY INIMHKUCTOI (pakuii 1 BMiCTy opraHi-
YHOI PEYOBHHH B I'pyHTI. UM BHIle 0OMIHHA €MKICTh
KaTiOHIB, TUM OUIbIIE YyTPUMYyIOYa 37aTHICTH IPYHTIB

(Y meBHHX MeXax) IOJO METaliB, IO BHKIIOYAE iX
BKJIFOUCHHS B Tpo(iuHi JaHioru [3].

[Ipyn BHCOKMX KOHIIGHTpAIiSX BaXXKKUX METAaJiB
(kamMilf, cCBHHEIb, IUHK, MiIb) BiIOyBaeThCsA 3MEH-
OICHHS KUTBKOCTI XJIOpOdiTy, BHACTIIOK ITOJABICHHS
CHHTe3y MarHii-nop¢dipuaa. [1ig BIUIMBOM BaXKKHUX Me-
TaJiB 3HWKYETBCA BMICT ¢ocopy, Kallito, MarHifo B
pocnuHax. BusHaueHHs cTyrneHs 3a0pyAHEHHS Bax-
KHMH METaJlaMH JIOCUTb CKJIaJIHE 3aBAaHHA. Y TpyHTax
Ba)XKKI METaIH € Y (OpMi Pi3HOMAHITHHUX CIIOJNYK, SIKi
MOXYTh TpaHC(OPMYBAaTHCS 1 NMEPEXOJUTH 3 OJIHHUX
¢dopm 1o inmmx. KoHTposb 3a 3a0pyIHEHHIM IPYHTIB
BaXKUMH METaJIaMH, B OCHOBHOMY, 3IilICHIOEThCS 3a 3
€IIEMEHTAMH TIePIIOr0 KJAcy TOKCHYHOCTI (CBHHEIB,
KaaMiii, IIMHK) 1 4 MeTaJaMu IPyroro Kiacy TOKCHIHO-
cTi (HiKeNb, XpoM, 15 K0OanbT, MiIb).

OpHi€0 3 TONOBHUX HpOOIeM IPYHTOBOTO IOK-
pHUBY € #oro 3a0pyIHEHICTh XIMIYHIMH PEYOBHHAMH,
0COOJIMBO CHOJTYKaMU Ba)KKHX METaJliB, BMICT SIKUX I1e-
PEBHIIYE TPAHUYIHO JOMYCTUMY KOHIEHTpaILito [9].

TOKCHYHICTb TPYHTIB CIPUYMHSIOTH CIIOJNYKH Ta-
KHX Ba)KKUX METAlliB, SIK: CBHUHEIb, KaJMil, IIUHK Ta
Mizab. 19 KanueporeHowm, sikuii 3ryOHO Jii€ Ha BCi IpyH-
TOBI OpraHi3MH, € CBHHelb. BiH HaAXOAUTH y TPYHT
JBOMa IUISIXaMH: IPUPOJHAM — CHIIIKATHUH MU, BYJI-
KaHIYHI aep030JTi, BYJKaHIYHI CHITIKaTH aepo30JIi, TUM
JCOBUX TI0’KEXK, MOPCHKI COJIi, METEOPUTHHUH TIFII; aH-
TPOTIOTCHHUM — 3TOPaHHs €THJIOBAHOTO OCH3WHY, BH-
POOHHUIITBO CBHHINIO, CTIAIIOBAHHS KaM'sHOTO BYTLIIA,
sIKe MICTHTH CBUHENb. BiH amcopOyeThCs TYMyCOBHM
mapoMm IpyHTy. s i€l pe4oBHHM XapaKTepHa He3Ha-
YHa MIrparisi B I€pPHOBO-IIII30JIMCTUX I'PYHTaX 1 TpaH-
3UTHE NIEPEHECeHHs 3 BEPXHIX IIapiB y HWXKHI Ha epo-
JIOBaHUX IPYHTaX. AJCOPOIlis CBHHIIO T'YMYCOM aKTH-
Bi3yeTbCsl B Jy)KHOMY cepenosuii. CBHHEIlb
CIIPUYMHSIE TIOSIBY BAXKKOPO3UMHHUX OCaMiB OCHOBHHUX
kapOoHariB, gocdariB ado TiAPOOKHUCIB, MO BIUIHBA-
I0Th HA JKUBJICHHS POCIHMH. TOKCHYHICTH TPYHTIB ISt
POCIIMH 3yMOBIIIO€ KOHIIEHTPAIlisl CBUHIIIO B Mexax 20-
30 mr/kr.

CBHUHEIb TaKOX HE HAIEXKHUTH JI0 KHUTTEBO HEOO-
XITHUX MIKpoeJeMeHTiB. BiH € jy)ke TOKCHYHUM MJIst
JKMBUX OpraHi3MiB. 3 KOXXHOI TOHH BHIOOYTOTrO CBH-
HITIO 710 25 KT OT0 HAJAXOAUTh B HABKOJIMIITHE CEPE0-
BUILE. Bennyesna KiJIbKICTh CBUHIIO BUAUISETLCS B aT-
Moc(hepy pa3oM 3 BHXJIOMHUMH I'a3aMH aBTOMOOLTIB.
3a0pyqHEHHS IPYHTY 1 pPOCJIMH CBUHIIEM B3JIOBXK aBTO-
MOOLTBHUX AOPIr momuproeThest 10 200 M, a piBeHb 3a-
opymHenocrti carae 100-1000 mr/kr. Pocnuau, mo Bu-
pociu Ha TPYHTaxX, 3a0pyAHCHHX CBUHIEM, HOOIHM3Y
IAPUEMCTB Ta aBTOCTpaJ| OaraTiii Ha LEH eJeMEeHT;
0BOUi, 3JIaKH MICTSTh CBUHIIIO IIoHaiiMenIe 0,2 MI/KT,
1o 1 mMr/kr 1 OGlbLe.

Kanmiii moTparuisie y IpyHT U 3TOPSIHHI IU3€ITb-
HOTO TIaJIMBa, TP BUIUIABII PyA Ta BHECEHHI JOOPUB.
MaxkcumManbpHa aacopOIIist KaaMmito BiOyBa€eThCS B IPY-
HTax 3 BEIMKOIO EMHICTIO BOMPaHH:, 3HAYHUM BMICTOM
TyMyCy Ta BHCOKHMM moka3zHukoMm pH. Mirpamis xan-
Mil0 B NIMOWHY 30UIBIIYETHCS 13 3MEHIIEHHSM BMICTY
TYMyCy, a TakoXX Yy IDYHTax 3 JIETKUM MeXaHIYHUM
cxsazioM. Kajmiit He HaneXuThb J10 610MiKpOETIEMEHTIB.
Bin BBaxkaeThCs OJHUM 13 HAWHEOE3IEYHIIIINX METAIIB,
mo 3a0pyIHIOITE DKy. Y TIeoXiMiYHHX INPOBIHLIAX
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BMICT Ka/IMi0 B POCIIMHHHX ITPOIYKTaX CTAHOBUTH BiJ
OIMHMIIb 0 ACCATKIB MI/KT, piako csrarots 100-180
mr/kr [5].

Ha nymky GaraThox BYCHHX, KOHIICHTpAIis Kai-
MIIO B pOCIITHAX Ma€ TEHAEHIIO 0 ITiABHUIICHHS, IO,
OYEBHUJIHO TI0B ' S3aHO 3 BUKOPHUCTAHHAM JOOPHB Ta Iie-
CTHULIMIIB, III0 MICTITh JOMIIIKK KaaMiro. JloBeaeHO di-
TKY 3aJICKHICTh MK BMICTOM KaJMil0 B IPYHTI i fioro
KOHIIEHTpAIli€l0 B pociuHax. Kaamiii HainexuTh 10 cu-
JIBHO OTPYHHUX PEYOBHH.

Mizp TposIBIIsi€ TaKWH TOKCHYHHIA BIUIMB Ha JIFO-
JMHY: HAJIGKHUTH JI0 TPYIH BUCOKOTOKCHYHHUX METaIIB,
3IaTHUX CIPHYMHATH TOCTPE OTPYEHHS, IO MAaroTh
MIMPOKAN CHEKTP TOKCHYHOI nii 3 OaratbMa KIIiHIYU-
HUMH TposiBaMu. Kitac HeOe3meqHo Ti 3a TirieHi9THuMEI
nopmartusamu: I-111. [pyHT: cepenniii BMIiCT y rpyHTax
6-60 Mr/kr. Minp OOWH i3 HAIMEHII PyXOMHUX Ba)KKHX
METaJiB, X049a KOHIIEHTPAIlisl ¥ TPYHTOBUX PO3UMHAX
JoBouTi BHCOKa — 3-135 mr/n. Yci MiHepanu 31aTHi aj-
copOyBaTH MiJib i3 PO3UMHY HaHOLIbIIE KUIBKICTh OK-
cumu Gepymy 1 MaHrany, amopQHi riapooxkcuau ¢e-
pyMy 1 ajroMiHito 1 TIIMHUCTI MiHepanu. PerioHanbHi
KJIapku At IpyHTiB Ykpainu: 8-83 mr/kr. ['JIK: 3
MI/KT — pyxomi opmu, 55 — Banosi popmu (3 ypaxy-
BaHHAM (oHY); 50 Mr/kr + ¢oH, Banosi popmu — 100,
pyxomi — 3; 100 Mr/kr. PyxoMicTh MUHKY Ta HOTO HaJ-
XOKCHHS B POCIIMHU 3JI€XKHUTh BiJl KHCIOTHOCTI IPY-
HTY, BMICTY 1 pyXOMOCTI CHOJYK iHIIAX €JIeMEHTIB, iH-
TEHCHBHOCTI MikpoOionmoriuanx mporeciB. Kwucmi
TPYHTH XapaKTEPHU3YIOTHCS TOCUTh BHCOKHM BMiCTOM
IUHKY. PiCT pOCIHH NpH 1IbOMY 0CIIA0II0ETHCS, MOJIOI
MaroHH BiIMUPAIOTh, JINCTKU BKPUBAIOTHCS ipiKaBo-0y-
pPUMH IUISIMaMH. 32 BUCOKOTO BMICTY IIMHKY B I'PYHTI
3HU)KY€ETHCS 3aCBOIOBAHICTh MiJli pOCIMHAMH.

HaniikoBa KijbKiCTh BaXKKHX METAJTIB y IPYH-
TaxX — e Ay>ke HeOe3euHnH eKoJIoTiuHmiA (hakTop, s
SIKOTO MOCHJTIOETHCSI Yepe3 MPOHUKHEHHS CIIOJIYK BaX-
KHAX METANiB B IPYHTOBI BOAH, HAKOITMYCHHS B OpPraHi-
3Max POCIIMH, HETAaTUBHHUHI BIUIMB HA IPYHTOBI OpraHi-
3MH Ta BUPOLIYBAaHHS €KOJIOT1YHO HeOe3neyHOo1 MpoIy-
KIi.

Benuky HeOe3neky NpelnCcTaBisIIOTh BaXKKi Me-
TaJl, sIKi NOTPAIUISIOTh Y IPYHT y BHUIJISII a€pO30JIiB 1

ITy. Aepo30ili € OCHOBHUMH HOCISIMM PO3CISIHUX Ba-
KKHX MeTamiB y atMocdepi. PeuoBunu B atmMochepy
HaJXOASITh BHACHIIOK aHTPOIIOTCHHOI MisIbHOCTI Ha-
CEJICHHSI Ha HaBKOJIMIIHE NIPUPOIHE CEPENOBHIIE. 30K-
pemMa, 3 IPOMHCIOBUM AUMOM y aTMoc(epy MOTpans-
IOTh MiJb, CBUHEIb, MAHTaH Ta HiKeNb. € KUIbKA CIO-
co0iB BHBEIICHHS aepO30JIiB i3 aTMOcepHr, HAPUKIIA],
1 y3ist Ta MOKpe 0ca/KEeHHsI, TOOTO BUBEJICHHS 3 OCa-
namu [12].

CBuHelpb, SIKMHA HAIXOAUTh Y IPYHTH, YK€ IIBU-
JIKO BTpayae PyXJIMBICTh B PE3YJIbTATI XIMIYHUX peak-
1iii, SIKi CyIPOBOJUKYIOTHCSI YTBOPEHHSIM MaJIOpO3UUH-
HUX CITONYK. AJie TIel Iporiec 3aIekuTh Big pH rpyHTY.
Tak sx Ha BiHHWYYHMHI TIepeBakHa OUTBIIICTH TPYHTIB
KHCII, TO 1 Mai)ke BeCb CBHHEITb 3HAXOAUTHCS Y PYXIIH-
Bilf popwmi. HasgBHiCTE y IpyHTI iHIIUX MeTaIiB (MOJi0-
JIeHY, XpOMY) 3HIXKY€E PYXJIUBICTh CBHHITIO 1 HOTO TIOT-
JTUHAHHS pociuHaMu. KoHIIEHTpaist CBUHITIO B IPYHTI
TaKOX 3aJISKUTD BiJI penbedy MICLIIEBOCTI, Ha SKil 3Ha-
XOJIMTHCS TaHA aBTOMAricTpaib.

3a0pyHEHHS I'PYHTY Ba)XKHMMHU METaJlaMH MpPU3-
BOJIUTH JI0 3HIKCHHS BPOXKAMHOCTI 1 SIKOCTI CIIIbCHKO-
roCroapchKoi mpoaykuii. Baxkki MeTaau B OpHUX Ipy-
HTaxX CTAaHOBJISITH CEPHO3HY 3arpo3y i JUis 310pOB’ s JII0-
JIel, OCKIIBKH 3 TPYHTY BOHU NOTPATUISIOTH B POCIIHHH,
a3 HUX — B opraHi3um. [loTparmisaroun B oprafi3m, Baxkki
MeTaIn HaKOIUYYIOTHCSI B OCHOBHOMY B HUpKaX 1 Ie-
YiHIi, BUKIAKAIOYN CEPHO3HI MOpymeHHs 00MiHy pe-
YOBHH. 3 OpraHi3My IepecTaroTh BUBOAUTHCS TOKCHHH,
PO3BHBAETHCS UMM PAJ BAXKHX 3aXBOproBaHb. Ha-
MIPUKJIaJ, CBUHEIb HETATUBHO BILIMBAE HA (DYHKILIOHY-
BaHHSI HEPBOBOI CUCTEMH, LITYHKOBO-KUIIKOBOTO Tpa-
KTy, KpoB0o0oOir. Oco0nuBo HeOe3neyHnid CBUHEND IS
JUTSYOTO OpraHi3My, 10 Ma€ IiJBUIICHY YyTJIUBICTS.
Bakki MeTaliu MOXyYTb IIPOBOKYBAaTH PO3BUTOK aHEMil,
pyWHYBaHHS KiCTKOBOi TKaHWHH, MIPOOJIEMH 31 IIUTO-
BUJIHOIO 3QJ103010.

Tomy aHai3 TPYHTY Ha BaXKKi METaJl Ma€ BaX-
JIMBE 3HAYEHHsSI HE TIJbKH JUII MOHITOPHHTY CTaHY Ipy-
HTIB, a i JyIs JIIoIckKOro 310poB’s [11].

KoHIneHTparist BAXXKHX METalliB y pyHTax, Ta HO-
PIBHSIHHSI 11 3 TPAaHUYHO JIOMTYCTUMHUM KOHLEHTPALSIMU
3a3Ha4eHo y Tabm. 1.

Tabauys 1
KoHueHTpauisi Ba’kKHX MeTadiB Y IPYHTaX KYJIbTYP, MI/KI
. DaKTHYHA KOHLEHTpaLisi
Baskki meTaan I'’IK Hone 1 Hone 2
CBuHEILD 6,0 2,7 2,3
Kagmiit 0,7 0,72 0,68
Minp 23,0 145 13,7
Tunk 3,0 1,2 2,2

Buxoasuu 3 orpuMaHux naHux tabmuii 1 HeoOXi-
JIHO BIZMITHTH, II0 KOHIIEHTpalis BAXKUX METAIIB Y
TPYHTI Ha JIOCTI/DKYBaHUX CLIBCBKOTOCIIONAPCHKUX
YriAQsIX Jie BUPOILYEThCS Oyia B MeXax AOMYCTUMHX
piBHiB. KOHIIEeHTpAllisl CBUHIIO Y TPYHTI MEpIIOro Ta
Jpyroro moisi Oyja HWXKYa 3a I'PAHUYHO JOMYCTHMI
KOHIIEHTpallii BiamoBiaHo y 2,2 Ta 2,6 pa3u. KoHieHT-
parisi KaaMmito B TPYHTI mepmioro mojs Oyna Buia 3a
TPaHUYHO JOMycTHMi KoHneHTpamii y 1,03 paswu, Toxmi
SK y ApyroMy Oyia HaBmaku Hibk4a y 1,03 pasu. Kon-
HEHTpalisd MUHKY y TPYHTI MEPIIOTo i APYroro Mmojs

Oyma HIDKYa 3a TPAHWYHO IOMYCTHMi KOHIIEHTpamii
BinnoBigHO y 1,59 pasm Ta 1,68 pasu. Konuenrpariist
Miji y rpyHTI nepioro noJjst 6yna Hikda 3a 'IK y 2,5
pasu, a apyroro y 1,39 pasu.

I3 ganoi TabauLi MU MOKEMO TOOAYUTH, 110 KOH-
LEHTPALisl BAXKHUX METAJIB Y TPYHTI KOJEKTUBHHUX I'0-
CIIO/IapCTB, B NMPHHIIMII HE MEPEBUIYE I'PAaHUYHO J0-
ITyCTUMI KOHIEHTpamii (KpiM KaaMiro).

[opiBHsIIBHA XapaKTepUCTHKA KOHIICHTpALii Ba-
KKUX METaJIB y TPYHTaX JOCITIKYBAaHHX ITOJIIB 3a3Ha-
4yeHa Ha puc. 1.
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Puc. 1. Ilopisnanvua xapakmepucmurxa KOHYeHMpayii 6axiCKUX Memania y epyHmi 00CaioNCy8anux noie

Buxonsan 3 OTpUMaHUX JaHUX JiarpaMy BCTAHO-
BJICHO, 1[0 KOHIICHTPAIlis CBUHIIO Y TPYHTaX IEPIIOTro
mosig y 1,17 pasm OinbIa 3a KOHIICHTpPAI[il0 CBUHIIIO
npyroro mois. KoHeHTpais KaJMiro y IepIioMy ot
craHoBmwia y 1,05 pa3 Giiblle HiXK y TpyHTaX APYroro
nojis. DakTHYHA KOHIICHTPAIliST Mifl y TPYHTaxX mep-
oro noiist y 1,05 pa3 Oublia MopiBHSHO 3 KOHLIEHTpa-
II€I0 [[LOTO XK €JIEMEHTa Y IPYroMy IoJji. A OT KOHIIe-
HTpalisi UIMHKY y ApyroMmy noni y 1,83 pasu Buiia 3a
KOHLEHTPALIO IUHKY Y MEPIIOMY IOJIi.

3HU3UTH BMICT BOXKKHX METaTIB (SKIIO X KOHIIE-
HTpalisl IEepPEeBUILEE TPAHIIHO JOMYyCTHMI KOHIICHTpA-
1il) y IpYHTaxX € JOCHTh CKJIaTHOIO TpodieMoro. Jlis 1i
BUpIMICHHS HEOOXiTHO MiIXOAUTH KOMIDIEKCHO. [lo-
nepie HeoOXiZHO BpaxyBaTH eJeMEHTH-aHTAarOHICTH
Ba)KKMX METAJIB, TIPH BHECCHHI SAKUX IPYHT BiJ JaHOTO
BUJly B)XKOTO MeTally Oy/ie OUMILATHCh HIISIXOM 3aMi-
nienns. [le crocid € eheKTUBHUM, ajie HaJATO JIOPO-
I'MM, TOMY 1110 HEOOX1IHO BHOCUTH JIOPOTi XiMi4Hi pe-
YOBHHHM Y BeNHKii Kimpkocti [11].

Tomy OLUTBIII MEPCIIEKTUBHUM CIIOCOOOM € HE BH-
Jy4eHHS Ba)XKMX METaJiB, a MIEPEeBEACHHs y MaJopy-
XOMi Ta MaJIOAKTHBHI CIIONyKH. L[poro MoskHa 1ocsarTi
NUISTXOM ITiIBUIIECHHS €MHOCTI BOMPHOTO KOMIUIEKCY
TPYHTY BHECEHHSIM IIEBHUX JOOPHB, TIEPEBAKHO Opra-
HIYHUX, CHIIEPATIB, MMOCIIAY Ta MIKpOJOOPHB.

B ymMoBax iHTEHCHBHOT'O aHTPOIIOT'€HHOTO BIUIMBY
CIIOCTEPIraeThCsl BUCOKMH PIBEHb HAIXODKEHHS BaXK-
KX METJIB Y arpOeKOCHCTEMH B OKPEMHX BHIAJKAX
MOHAJ JOMyCTHMI piBHI. L{e mpu3BOANTE 10 3HIKEHHS
SIKOCT1 IPOAYKIii POCTMHHUIITBA, POOUTH i1 HeOe3med-
HOTO 7115t Hacenenus [10].

AHTpONIOTeHHUH BIIMB Ha 3a0pyIHEHHUX IPYyHTaX
BRXKMMH MeTajlaMHd OCTaHHIMH POKaMH BUBYAETHCS
OararbMa y4eHHMH, TOMY II0 NMHUTaHHS BUPOOHHIITBA
SKICHOI €KOJIOTTYHOT MPOIYKIIT Al Xap4dyBaHHS JIO-
JIMHU Ma€ BaXKJTMBE 3HAYCHHS y CY9aCHUX €KOJIOTIYHUX
YMOBaX.

JAnst 3HVOKEHHS! IHTEHCUBHOCTI 3a0pyIHEHHS IPY-
HTiB BaXXKMMHU METaJlaMU pO3pOOJICHO Psijl 3aXO0/iB, 30-
Kpema, 1 3aCTOCyBaHHS MIKpOJOOpWB Ta iHIIMX, 3a-
MICTh MiHEpaJbHUX TOOPHUB, SIKi € MOTYXKHUM JIKepe-
JIOM Ba)KKHX METAJliB.

Hamu BusiBICHO BIUTMB BHECEHHS MIKpOZOOPHUB 3
METOIO 3HIKEHHS KOHLCHTPAII] CBUHIIIO, KaMif0, ITH-
HKY Ta MiJi.

MikpomobpuBa - 11e 10OpHBa, Ki MalOTh Y CBOEMY
CKJaJi MIiKpOEJIEeMEHTH, Taki K 0Op, MapraHep, 3a-
J30,IMHK, Migp Ta iHm. MikpoeneMeHTH HEeoOXimHi
JUIS. HOPMaJIBHOT JKUTTEAISIBHOCTI POCIIUH, BUKOPHC-
TOBYIOTBCSI Y MIKPOKIJIBKOCTSIX 1 HE MOXKYTh OYTH 3aMi-
HeHi iHmUMH pedoBHHaMu. Hecrtaua iX y IpyHTI He
MPU3BOINTH 0 3ardOeii POCIHH, ale € MPUIHHOIO
3MEHIIICHHS MIBHIKOCTI W Y3TOMKEHOCTI MPOTIKaHHS
0l0XiIMIYHHX peakTiif [4].

3HaueHHA MIKpOJOOpHB AT MEIOHOCHHX KYJIb-
Typ:

- BUKOPHCTAHHS MIKPOJIOOpHUB 3a0e31euye BHCOKI
MpUOABKH BPOXKAO Ta 3HAYHO MOJIIIIYE SKICTh CITbCh-
KOTOCIOAapChKOT POIYKIIT;

- BHECEHHSI MIKPOJIOOPHUB Pi3KO aKTHBYE PO3BUTOK
i pobOTy KOpEHEBOI CHCTEMH, 301JIbLIYIOUH JOCTYII-
HiCTh crosykK Qocdopy y IpyHTi;

- MIKpOJIOOpHMBa ICTOTHO BIUIMBAIOTh Ha €(DEKTUB-
HICTh HAJIXOJKCHHS OCHOBHHUX €JIEMEHTIB JKHMBJICHHS
(azot, ¢ocdop, kamiit) y pocimHu. HamxomkeHHS
a30Ty 3HAYHO 30UTBIIYETHCS 32 HASBHOCTI 3altiza, Map-
TaHIIIO 1 IWHKY, a HAAXO/PKEHHS (ochopy - KaTBINIO 1
Mini;

- MiKpogoOpHBa MOTPiOHI I TOBHOI[IHHOTO PO-
CTY 1 PO3BUTKY POCIHH OCKUIBKH ONTHUMI3YIOTh MiHe-
paJibHE JKUBJICHHS POCIINH;

- MIKpOJJ0OpMBa BiAIrparoOTh BAXKIMBY POJIb Y MiJ-
BHIIICHH] CTIHKOCTI POCIHH A0 IPUOKOBHX 30y THHKIB,
OaKTepiabHUX 1 BIpYCHUX 3aXBOPIOBAHb.

Haii6inpm BumpaBIaHuM 3 €KOHOMIYHOT TOYKH
30py € BHECEHHS MIKPOEJIEMEHTIB II1J1 4ac 1o3aKopeHe-
BOTO IIJPKUBJICHHS Yepe3 JIUCTS, SIKe TapaHTye Maibke
100 % ix 3acBoeHHs. MiKpOEIEMEHTH 3a JINCTKOBOTO
BHeceHHs B 10 pa3iB edekTHBHIIII, HIX 32 BHECEHHS X
y IPYHT, Jie¢ BOHH MOXYTh 3B'A3yBaTHUCh Y HEIOCTYITHI
crionykw [8].

Js 3a0e3medenHs HaiibiIpIIo] eeKTUBHOCTI IMO-
3aKOPEHEBOTO IMi/HKUBIICHHS, WOTO CIiJl TMOBOJUTH B
KPUTHYHI (ha3u PO3BUTKY, SIKi XapaKTepHi I KOXKHOT
KYJIBTYpH.
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Kpim Toro, npu 3acTocyBaHHI MiKpogoOpUB ISt
M03aKOPEHEBOTO ITi KUBJICHHS CIIOCTEPIraaoch 3HaUHE
3HIDKEHHS PIBHS YPaXKCHHS POCIHH XBOPOOAMH.

OTxe, 3aCTOCYBaHHS MIKpOJOOPHB y CYyYacHHX
cucTeMax yIOOpeHHS € OCHOBHUM IIUIIXOM BHPIIICHHS
npobiemMu nedinuTy MiKpOeJIeMEHTIB Ta 3abe3medye
HaKpaIly BiAnady BiJ BKIAJCHUX MaTepiaJbHHAX pe-
CypciB.

Haiiminginie opraHiyHe JOOPUBO Yy Ca/iBHUKIB -
Kypsiuuii ociiji. 3MiCT B HbOMY KOPUCHHX PEYOBHH HE
3pIBHAETBCS 3 THOEM abo0 meperHoeM. Ha BiaMiHy BiJ
IHIIMX BUAIB 10OprBa, HOCia OL1bII eeKTUBHE 1 eKO-
JIOTiYHO YmcTe mipKkuBiIeHHA. Kypsauit mocmix nobpe
3aCBOIOETHCS POCIMHAMU. BHOCUTH HOro MOXHA IPaK-
THYHO T B¢i KymbTypH [5].

BwmimieHi B KypsS9oMy TOCTiAI PEIOBUHH IIPAKTH-
YHO HE BUMHUBAIOTHCS 3 IPYHTY, IPHCKOPIOIOTH 103pi-
BaHHS IUIOMIB 1 MiABUIIYIOTH BpoXKaiHicTh. KopeHena
cucTeMa pociuH 1o0pe BOUpae BCi HEOOXiTHI MOKUBHI
peuoBrHUA. OCHOBHI KOPHCHI PEYOBUHHU, IO BXOIATH
JI0 CKJIaAy Kypsi4oro MOCIiy: a30T, Kauii, hocdop, 3a-
J1i30, Mardii, KaJibIii.

Kypsumii mociig akTHUBI3y€e MUPKYJSII0 BOIU B
IPYHTI, 1OTIOMarae pocjivHaM IIepeHOCHTH MocyXy. Po-
CJIMHHU, SIKi MIATOIOBYIOTh KYPSYHM IIOCIiZOM, MEHIIIE
CXWJIBbHI 10 TPUOKOBHX 1 OaKTepiabHIX 3aXBOPIOBAHb.
KpiM poro, Kypstauii HOCIi MOKpaIye CKiIag IPYHTY,
3a0e3nedye XapuyBaHHsS NPAKTHYHO JUIA BCiX OBOYe-
BUX 1 TUIOIOBO-STiTHUX KyNbTYp. BHOCATH MOOPHBO 32-
3BUYai OJIMH pa3 B 2-3 POKH.

IMocmix cmix 000B'A3KOBO 3aKiIagaTH B IPYHT. 3a-
CTOCOBYIOTH IOCHIJ] B pinkoMy Burisiai: Ha 10 niTpiB
BOJIM 3HAa00UThCs 1,5 Kr 1o0OpuBa. 3aJIMIIUTH IPHUTO-
TOBaHE JOOPWBO Ha KiJbKa MHIB 11t Opominus. [lepen
3aCTOCYBAHHSM CITiJi 0O0OB'SI3KOBO PO3BOJUTH BOJIOIO.
KoHIeHTpaList po34uHy i HOpMa MOJNUBY JUTS KOXHOI
pociuHU Oy/e BiIpi3HATHCS. 3a3BU4Yail Ha KBaApaTHHN
MeTp notpibHo 2-3 kr no6pusa [3].

[pu monuBi ci1iJT YBajKHO CTEKHUTH, IIOO IPUTOTO-
BaHUI PO3YMH HE NMOTPAIUB HA JIUCTS POCIUHH, TaK K
e MOXe TIPHU3BECTH 0 Omiky. [licnsa mpouenypu Bci
IPSIIKH, SIKI yJOOpIOBaM TIOCIIIOM, HOTPIOHO PSICHO
MOJIUTH BOZO10. Lle 3MEHIINTh KOHIEHTpallilo 100puBa
1 OUUCTUTB JIMCTSI Bi/I MOXKIIMBOTO MOTA/IAHHS PO3UHHY.
Coij 3HaTH, 1110 BHOCHTH [ITAIIMHUIA TOCII HA UISTHKY
NOTpiOHO piBHOMIpHO. HexTyBaHHS LUM TNpaBUIOM
MO€ IPUBECTH JI0 3aruOesi POCIUHU.

['Hilf — HaHOLIBII TOITMPEHE OpTaHidYHEe JOOPUBO.
BukopucToByBaTH CBIXKHM HOro He OakaHO — Kparie
MOTPUMATH B KYIIi, 00 coJIoMa Ta iHIII POCIHHHI pe-
IITKY HaIlliBPO3KJIAIKCH (CTaIH OypO-KOPHYHEBOTO KO-
JBOPY 1 JIerko samanuck). Ha Baxkux 3a MexaHIYHUM
CKJIQJIOM TpyHTax Horo BHeciTh Mo 30-35 kr Ha 10 M2 ,
Ha nerkux — 40-60. SIKio rHO T0CTaTHLO, HOr0 HO-
pMy MoxHa 30impmuTH B 2-3 pasu. CBHHSYMH THIN
000B'sI3K0BO Tpeba KOMITIOCTYBaTH HE MEHIIIE POKY.

[TeperHiii — THii, 0 10Ope PO3KIIABCS MIiCIS OHO
YU JBOPIYHOT0 KOMIIOCTyBaHHs. Halikpamuii meperHii
— cumenp. Moro cin BHOCHTH Hacammepen 39 y Ten-
JUII 1 TapHUKH, TIPH BUPOLIYBAaHHI OBOYIB i KBITIB Y
KiMHaTax, U1 TMiIPKABICHHSA CYHUIb, 0OaraTOpigHHMX
OBOYEBHX POCIIHH.

Topd — BunpoOyBane, qyxe MOMIMPEHE TOOPUBO
B palioHaXx, Jie B OoJioTa i BenuKi 3amaBu pik. ['oTyBatu
Horo MoTpiOHO 3a37ajerinp, KOMIOCTYIOUH 3 (ekai-
SIMH, THOEM, IOJIMBAlOYM THOIBKOIO Ta OOBTaHKOIO 3
NITAIMHOTO MOCHiy. J{si 3MEeHIIeHHS KUCJIOTHOCTI Ha
100 kr Topdy nonaiite 2-3 kr BarHa abo 3-4 Kr noreiy.
Jis migBUIIEHHS TOXUBHOCTI B TOp¢ migMimaiTe 10
2 % Big Horo macu (ochopurHoro GopormrHa ado iHm
¢dochopHi 10OpMBa i TaKy K KiTbKICTh KanmiiHux. [Ticsa
TaKol MiATOTOBKH TOP(] MOKHA BHOCHTH ITiJI TIEPEKOITY-
BaHHSA I'PaHTy BOCEHH, I IIUKUBICHHA 1 MyIbuy-
BaHHs [2].

Cupepatu (3es1eHi 100pUBa) — POCIUHH, SIKI THM-
4acOBO BUPOILIYIOTh Ha BUIbHUX AIISIHKAX IPYHTY 3 Me-
TOIO MOJIMIIECHHS CTPYKTYPH IPYHTY, 30aradyeHHs Horo
A30TOM Ta MPUTHIYEHHS pocTy Oyp'siHiB. 3a3BUYaid, cu-
JiepaTy BUPOLLYIOTHCS B OKPEMHH MepioJ] yacy, a moTiMm
MIPOOPIOIOTHCS Ta 3MILIYIOTHCS 3 IPYHTOM Y HEAO3pi-
oMy BUAi, a00 He3a0apoM Iicisd IBITIHHA aCOII0-
I0ThCS 3 OPTaHIYHUM CUIBCBKAM T'OCHOAAPCTBOM 1 BBa-
YKAFOTHCSA HEOOXITHUMHU JUISI CHCTEM 3 OIHOJITHIMHU KY-
JMBTYPaMHU, SIKi XOUyTh 3p0OUTH CTiKuMU. TpaaumiiiHo
MIPAaKTHKY BUKOPHCTaHHS CHJEpaTiB MOXKHA BiIXHECTH
JI0 IIUKITY TTapyBaHHs 3eMJIi B CIBO3MiHI, SIKAI BUKOPH-
CTOBYETBCS IS BIIIOUYNHKY 3€MJI.

CuzepataMu MOXYTb OyTH 000OBi, TaKi sIK cosl,
JlaryTa, OJHOJITHS KOHIOIIMHA, TOPOIIOK, a TAKOXK He
0000BIi, Taki sIK IIPOCO, cOpro, rpedyka. boOoBi cume-
paTu 4acTo BXKUBAIOTHCS 3aBJSIKH 1X a30TOQIKCYH0OUYNM
3IIOHOCTSM, B TOU Yac K HeO00OB1 BXKHBAIOTHCS ITepe-
BaXHO UTS MPUAYIICHHS Oyp'sHy Ta 30UTbIIeHHs Oio-
MacH B IpyHTi. Cuepary 3a3BU4ail BUKOHYIOTh JEKi-
JbKa QYHKIIIH, SKi MICTSTH B CO01 MMOKpAIIeHHS IPYHTY
Ta HOro 3axXucT:

— 0000Bi cumeparH, Taki K KOHIOIIHHA Ta TOPO-
HIOK MIiCTSTh a30TO(IKCYI0Ui O6aKTepil B KOpeHEeBUX OY-
J60ax, SIKi EPETBOPIOIOTh aTMOC(EepHHiA a30T Ha (o-
pMy, IpUAATHY AJS BXXKUBaHHS pocinHamu; 40 — cune-
patn 30UIBIIYIOTH BIZICOTOK OpraHiYHMX pPEYOBHH
(biomacu) y IpyHTI, TAKUM YHHOM ITOKPAIIYIO4YH 3aTPH-
MYBaHHS BOJIM, aepallito Ta 1HII XapaKTEePUCTUKH IPY-
HTY;

— KOPEHEBI CHCTEMU JISSIKUX BHJIIB CUIEPATIB IIPO-
POCTaIOTh TIAMOOKO Y I'PYHT Ta BUTATYIOTh HAaropy Ko-
PHCHI pe4OBHHH, HETOCTYIIHI JUISl POCIIMH 3 MIJIKOIO KO-
PEHEBOIO CHCTEMOIO;

— JIesIKi CUJIepaTH IiJl Yac IBITIHHS HATAIOTh KOPM
JUTSE 3aTATBHAX Komax [6].

KoedimieHT 3HWKEHHS IHTEHCHBHOCTI 3a0pyi-
HEHHS IPYHTIB Ba)XKMMH METaJaMH 3a arpoXiMiduHHX
3aX0/IiB HaBEAEHMI B TaOIUIl 2.
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Tabmuws 2

EdekTUBHICTH 3HUKEHHSI KOHIEHTPaLii BaXKKHX MeTaJiIB Y IPYHTI CiJIbcbKOT0COAAPCHLKHUX YTilb 32 BU-
KOPHUCTAHHS arpoxiMiyHMX 3axoiB, pa3iB

KoediuieHT 3HMKeHHS 3a0pyIHEHHA I'PYHTIB BaKKMMH MeTaJaMHu
3axoau 32 BUKOPHCTAHHSA arpoTeXHiYHUX 3aX0iB
Pb Cd Zn Cu
BukopucTaHHs OpraHiqHHAX JOOpUB 0,9 0,4 0,7 0,7
BuxopucTanHas MikpogoOpuB 2,3 2,1 0,7 0,8
BuxkopuctanHs nocmiry 3,2 2,7 0,8 0,7
Buxopucransas cuueparis 3,1 2,3 2,9 1,8

Tax, HalfBUIII TOKa3HUKH KOeQili€eHTa 3HIKCHHS
IHTCHCUBHOCTI 3a0pyIHEHHS Yy TIPYHTI BHSBICHO 3a
CBHHIIEM Ta KaJMi€M IPU BUKOPHCTAaHHI MOCIiay, 11~
HKY 1 MiJli I[P BUKOPUCTaHHI CHJEPaTiB.

BHeceHHs nocnigy y IpyHT 3HIKYBano kKoediri-
€HT IHTEHCUBHOCTI 3a0py/AHEHHs CBHHIIEM Ha 2,3, Oi-
JIbLIIE TIOPIBHSHO 3 OpraHiYHUMU 100puBamu Ha 0,9 1mo-
PIBHSIHO 3 MIKpOJ0OpHBaMH.

Haii0inpmuii BIUIMB HA 3HIKCHHS KaaMIlo y Ipy-
HT1 OyJI0 32 BUKOPUCTaHHS MOCTITY, HOPIBHSHO 3 OpTa-
HIYHAMH JOOpHBaMH , MiKpoToOpHBaMHU i cHAepaTaMu,
IaHui KoedimieHT O0yB BumuM Ha 2,3, 0,6 Ta 0,4 Bixmo-
BiIHO.

BHeceHHs y IpyHT OpraHiyHUX i MiKpoIoOpHB Ta
MOCIIiy Majo Maike OJHAKOBI NMOKa3HHKH IO 3HHU-
JKEHHIO iHTeHCHBHOCTI 3a0pyaHenHst uHKoM (0,7-0,8)
i TOPIBHAHO 3 HUM BUKOPUCTOBYBABCSI CHIEpAT 3HHU-
3WJI0 BMICT LIMHKY Haiikpaie — Ha 2,1-2,2.

AHAJIOTIYHO BIUIMBAJIO BHECEHHS LIX JOOPHB 1 Ha
3HIDKCHHS Mifll y TpyHTi. BHECEHHS cuaepariB 3HIKY-
BaB BMicT Mimi Ha 1,0 - 1,1 mopiBHSIHO 3 iHIIIMH 100-
puBamu [6].
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ROLE OF MATHEMATICS IN THE DEVELOPMENT OF TECHNICAL SERVICE

Annomauyus.

B oannoti cmamve pacemompersl pojib U Memoobl 06)/1161-[1/!}1 mamemamuxke 6 pa3eumuu mexHu4ecKkoeo cep-

suUca, 603MOANCHOCMU UCNOTIL30OBAHUA UHHOBAUYUOHHbLX Memoooé 06yll€Hu}1 npu noo02omoeke cmydeﬂmoe. Taxoice
onucaxnvl npeumyuiecmed u HedoCcmamku mpa()uquHHblx U UHHOBAYUOHHbLX Memoooe 06yweHuﬂ. Hpueedeﬁbl
npumepsvl UCNOJ1b306AHUA UHHOBAYUOHHbIX Memoooe 06yweHu;z 8 coepemeHHoﬁ neoazo2u4eckotl npakmuke u npu-
Mepbl UCNOIb306AHUA MameMamuiecKux SHAHUL HA npakmuke 6 I’lpO(ﬁQCCMOHaﬂbHOﬁ oesmenbHOCmu.

Abstract.

This article discusses the role and methods of teaching mathematics in the development of technical service,
the possibility of using innovative teaching methods in the preparation of students. The advantages and disad-
vantages of traditional and innovative teaching methods are also described. Examples of the use of innovative
teaching methods in modern pedagogical practice and examples of the use of mathematical knowledge in practice

in professional activities are given.

Knrouesvie cnosa: o6yt¢enue evrcuient mamemamuxke, UHHO6AYUOHHbLE Memodbz, , qu)opMauuomtbze KOMMY-
HUKAYUOHHbIE MEXHOIOCUU, pa3eumiue mexHu4ecKkozo cepesucd, Mem()()bl, PpOb.
Keywords: teaching higher mathematics, innovative methods, information and communication technologies,

development of technical service, methods, role.

Briciiasi MmaTemaTuka B pa3BUTUU TEXHUUYECKOTO
cepBHCa UMEET OrpoMHOe 3HaueHue. biarogaps mare-
MaTHYEeCKUM 3HAHMSIM W HaBbIKAM MBI pelIlaeM He
TOJIBKO JIOTHUYECKHE, alreOpandeckue U reoMeTpuye-
CKHe€ 331aui, HO U CUMTAEM CII0KHbIE MaTEMaTUYECKHe
pacdeTsl B MH)KEHEpPUH. DTa HayKa MO3BOJISET pa3BH-
BaTh DJIACTUYHOCTH YMa, UTO HY>KHO JIJISl IPUHATHUS Pe-
HIeHus Jir000# 3amaun B chepe HHKSHEPHH U TEXHUYE-
CKOTO cepBHCa. YIydllaeT aOCTPaKTHOE MEIIUICHHUE,
YCHIIMBAeT €ro OBICTPOTY, YYHT COONIIOJATh KOHCH-
CTEHIUIO U TPEHUPYET MaMSTh.

[ToaTOMY MOKHO CKa3aTh, YTO KaXA0OMY CTYJECHTY
B CBOCH MpO()eCCHU MPUXOAMTCS BBIMOIHATH JIOCTa-
TOYHO CJIOKHBIE PacyeThl, YEPTEKH U TMOJIb30BATHCS
BoluucuTesbHon Texuukoit u UKT, Haxoauts u npu-
MEHATh HYXXHBbIE (DOPMYJIBI, BIaETh MPHEMaMH T'€O-
METPHUYECKUX U3MEPEHHH, 4YuTaTh WHGPOPMAIIHUIO,
MPEACTaBICHHYIO B BHE TAOIHI, Iuarpamm, rpadu-
KoB. be3 BrhIciIell MaTeMaTUKH YeJIOBEK HE CMOXKET pe-
maThb, MEPUTh U CUUTATH.

[Mo3nmus BeICIIEH MAaTeMaTHKH B Pa3BUTHUH TEX-
HHYECKOTO CepBHCa HE TO, KAKUM OHO OBLIO JeCATHIIC-
THs Hazaa. OHO NpeBpaTUIIach B OPYANE UCCIIEA0BaHUS
B (M3MKe, THJpaBIIUKe, TEOPETUIECKON MEXaHHKe, HH-
JKEHEPHOM Jielie, OpraHU3aluy IIPOU3BOJICTBA U MHO-
IHX JIPYTUX 00JAaCTAX TEXHUYECKOro CepBHCa U IpO-
(beccuoHaNbHOW JIesTEeNbHOCTH. MHOTHE WH)KEHEPHI
CUMTAIOT, YTO AajbHeilliee pa3BUTHE WX AWUCLMILUINH
TECHO CBS3aHO ¢ OoJIee IUPOKHUM UCTIONB30BAHUEM Ma-
TEeMaTHYECKUX METO/I0B, JIOTUKH 1 anroputMoB. He 3ps
BEJIMKHE Yy4YEeHbIE TOBOPHIIM, YTO MaTeMaTHKa ecTh
KJIFOY KO BCEM HayKaM.

VHHOBAIIMOHHBIN TIOMCK HOBBIX CPEICTB MPUBO-
JIUT K TOHUMAHUIO TOTO, YTO CETOJHS HYXKHBI Jesi-
TellbHbIE, TPYIIIOBbIC, HTPOBbIE, POJIEBbIC, TPAKTHUKYE-
cKkue, mpobieMHsle, pedaekcuBHBIE HOPMBI U Me-
TOJBI O0yUYeHHUSI.

Ucnonb3oBanne UKT Ha NEKIMOHHBIX U IPAKTH-
YECKUX 3aHSATHUSAX BBICHICH MaTeMaTHKH I03BOJISIET
HaM: cJieNlaTh nporecc o0ydeHus: 6osiee HHTEPECHBIM,
YBIIEKAaTEJILHBIM 32 CYET BHEIPEHUS MYJIbTUMEANHHBIX
BO3MOXKHOCTEH. OddexkTnBHO pemars npodiaeMy
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HarJIsAHOCTH 00yUYeHHUs1, PACIIMPUTH BO3MOXKHOCTH BH-
3yajau3aluy yaeOHOoro MaTepHaa, aenas ero o6osee mo-
HSTHBIM U JOCTYITHBIM JUISl CTYAE€HTOB. CTYyAEHTHI IIpO-
SIBIISTIOT OOJBIION HHTEPEC K TeMe, KOT1a IIPH 00BsICHE-
HUM HOBOTO MaTepHana NPUMEHSIOTCA MpPEe3eHTALNU.
Jlasxe HEaKTUBHBIE CTYIEHTBI C OTPOMHBIM JKEJIAaHHEM
BKITIOYat0TCA B paboTy. B By3ax ucmomssytor KT Ha
Pa3HBIX 3Tanax ypoka: YCTHBIN CU€T, IpH 0OBSICHEHUT
HOBOTO MaTepuaia, MpHU 3aKpeIUIEHUH, MOBTOPEHUH
npoiineHHOro. JlesTeNbHOCTHBIA U MPOOIEMHO-TIONC-
KOBBI MeTOJl OOy4eHHs! OCHOBaH Ha CO3[aHHM IPO-
OJIeMHBIX CUTyalluii 1 aKTUBHOW TIO3HABaTEIbHOM Jes-
TENBHOCTU CTYAECHTOB MH)KEHEPOB, TO3BOJIIET HAIpa-
BUTb CTYJEHTOB Ha MOUCK M PEIIEHHE CIIOKHBIX
BONIPOCOB M 3ajad. IIpoOieMHyI0 CHTyaIWio co3Za-
I0TCS € IOMOILBIO YCUJIMBAIOIINX JEHCTBUIL, BOIIPOCOB,
MOAYEPKUBAIOLINX HOBH3HY, 3HAYHUMOCTh OOBEKTA MO-
3HaHuA. [IpoOnemMHbIE CHTyaluM HCHONB3YIOTCS Ha
Pa3NUYHBIX 3TaNax 3aHITHH.

Hanpumep, npu uzyuernu temsl «luddeperun-
albHBIE YPAaBHEHUSI) B X0JI¢ YCTHOM paboThI mpeiara-
IOTCSl OZJMHAKOBBIE 3ahaHus. Ilo pe3ynpTataM BBINOJI-
HEHMS 3a/1aHUs CTYACHTHI IPUXOJAT K BBIBOAY, UTO 3TO
3aJlaHKe ATl HUX SIBJISETCS HeBBITOTHUMBIM. CTaBUTCS
yueOHast 3a7ada MeJaroroM: COCTaBUTh aITOPUTM pe-
HIEHUS NOCTABJIEHHBIX 33JaHUH C TOMOILBIO TPOU3BOI-
HOH W WHTerpana, oOBSICHUTH IOCIEI0BATEIbHOCTS.
CTyZIeHTHI BBINOJHSIIOT 3Ty PabOTy ¢ HUCIIOIb30BaHHEM
KOMIIBIOTEPA. DTO TOCTUTAETCS Yepe3 NPHMEHEHHE Jie-
ATETPHOCTHOTO M TPOOJIEMHO-TIONCKOBOTO CIIoco0a
o0y4eHusl.

CucremHas paboTa 1O HCHOJIB30BaHUIO COBpE-
MEHHBIX HHHOBAI[HOHHBIX TEXHOJIOTUI M UX JIEMEHTOB
B 00yueHHUH BBICIIEH MaTeMaTHKe CIIOCOOCTBYET IOBBI-
LICHUIO KaueCTBAa 3HAHUM U YMEHMH, 4TO BJIMSAET Ha
HalpaBJICHUE Pa3BUTUS TEXHUYECKOro cepBuca. Bce
Ha3BaHHbBIE METOJIbI ITPH MPABUIBHOM HX NPUMEHEHUH
CTUMYJIUPYIOT ¥ aKTUBU3HUPYIOT AEATEIBHOCTh UHXKE-
HEpOB B MPOPECCHOHATBHON 1ESTENEHOCTH.

IMpodeccun, cBs3aHHBIE C TEXHMYECKUM CEPBH-
COM — 3TO CIICLMAJIUCTHI IUPOKOTO NpoduiIs, KOTopbIe
BBINOJIHSAIOT TEXHHYECKOe OOCITyKHBaHHE M PEMOHT
ABTOTPAHCIOPTHBIX CPEJICTB, KOHTPOIUPYIOT COCTOS-
HHE aBTOMOOWJIEH C IOMOINBIO JAWAarHOCTUYECKOTO
00opynoBaHUS U TPHOOPOB, YIPABISIOT aBTOTPAHC-
MOPTHBIMH CPEICTBaMU. DTH HPO(ECCHH MO3BOJIIIOT
YBEJINYMBATh CPOKH IKCIUTyaTaIlMd aBTOMOOMIIA, OCY-
IIECTBIISITH CBOEBPEMEHHYIO TPO(MIIAKTHKY €ro QyHK-
IIMOHAJIBHOTO COCTOSIHUS, YTO HE MOXKET 00OHTHCH O3
3HAHUU MO BBICIIEH MaTEMaTHKE.

I'te uMeHHO NpUTOAATCS 3HAHUSI IO MaTeMaTUKe?

1. [l Toro 4roOsl 3epkaiio (ap oTpakayo JIydu
MapajuielbHBIM  ITyYKOM, 3€pKally HY)XHO IIPHAATh
(dhopmy mapabononga BpalieHus, BHYTPH KOTOPOTO B
OTIPENIETICHHON TOYKE HAXOAUTCS JlaMIoyka. B kypce
BEICIICH MAaTEeMAaTHKH H3Y4alOT 3TO ITIPH H3YICHUH
TeMbl: «KpuBbIe BTOPOIro NOpsKa, UX CBOMCTBA U Ipa-
¢bukn.

2. UToOBI M3rOTOBUTH LIECTEPEHKY HAIO OKPYXK-
HOCTb pa3/IeNUTh Ha IIECTh PaBHBIX YacTei. JTa 3a1aua
BCTpeUaeTCsl Ha 3aHATHAX 110 BBICIICH MaTeMaTHKe, I'71e
CTYJICHTBI NPH MOMOIIM LUPKYJIS, JIMHEHKH M TpaHC-
MOPTUPA JIEIST OKPYKHOCTH Ha MIECTh PAaBHBIX YacTew,
mpuMeHss GOpMYITy U BEIYUCICHHS YTila IPaBUIIb-
HOTO N-yTOJFHUKA.

3. OnpenenuTh TOPMO3HON MyTh TPY30BOTO aBTO-
MoOwms ipu V = 70 kM/9 Ha CyXOM achasbToOETOHHOM
MIOKPBITUH, €CIIU NIPU OH COCTaBIseT 17 M.

4.  Ompenemutp  0€30maCHYIO
npu V =10 km/4.

3HaHMsI MAaTEeMaTUKU B 00JIaCTH pa3BUTHUS TEXHU-
YEeCKOr0 CepBHCa BaXKHBI U KOHKpETHBL. K moHnManutio
9TOTO MPUBOJSAT HE TOJIBKO pPelIeHue MpodeccHoHab-
HBIX 337124, C KOTOPBIMU OOYYarOIIHecs] CTAIKUBAOTCS
IIPY BBITIOJTHEHUH MPAKTUYECKHUX 33JaHUi B Tpoliecce
o0y4YeHHs BBICIIE MaTeMaTHKH, HO U Te Ipodeccro-
HAJIbHBIC 3HAHUS W KOMIICTCHIIMH, KOTOPHIE XapakTe-
PHU3YIOT COBPEMEHHOTO CIICIHAIINCTA B O0JIACTH TEXHH-
YECKOTO.
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IMAPAJIJIEJIBHASI PEAJIM3ANIUSA AJITOPUTMA MARCHING CUBES C HCITIOJIbB3OBAHUEM
IHATTEPHA MPOEKTUPOBAHUSA PROTOTYPE
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PARALLEL IMPLEMENTATION OF THE MARCHING CUBES ALGORITHM USING THE
PROTOTYPE DESIGN PATTER

Annomauyus.

B cmamuwe npusedeno onucanue paspabomannot napaiieisHol pearuzayuu areopumma marching cubes ous
susyanuzayuu R-pynxyuii c ucnonvzosanuem wabdnrona npoexmuposanus Prototype, umo nossonsem c oonou cmo-
POHbL CYWeCMBEHHO NOBbICUMb DbICMpOodelicmeue padbomyl an2opumma, a ¢ Opy2oil — Ynpocmums €20 npocpamm-

HYI0 peaiuzayuro.
Abstract.

The article describes the proposed parallel implementation of the marching cubes algorithm for visualizing
R-functions using the Prototype pattern, which, on the one hand, allows to significantly increase the performance
of the algorithm, and on the other hand, to simplify its software implementation.

Knroueswie cnosa: marching cubes, nammepn npoexmuposanus Prototype, R-gpynxyus, susyaruzayus, 2eo-

Mempuueckoe Modeﬂuposayue.

Keywords: marching cubes, Prototype pattern, R-function, visualization, geometric modeling.

BBenenue

[MocTpoeHre TPEXMEPHBIX KOMITBIOTEPHBIX MO/IC-
Jiell TeOMETPHYECKUX OOBEKTOB CI0XKHOW (POPMBI SIB-
JIsieTCsl aKTyalbHOU 3a7jaueid BO MHOTHUX OTPacisX CO-
BPEMEHHOW HAYKM W TEXHUKH: MAIIHHOCTPOCHUH,
CTPOUTENILCTBE, MEAUIIUHE, KOMITBIOTCPHOU rpaduke U
T. II.

OpmanM u3 Hambonee 3PPEKTUBHBIX MOIXOIIOB K
(hopMaTEHOMY ¥ OJTHO3HAYHOMY OITHCAHHIO TEOMETPUH
00BEKTA CTIOKHOM (POPMBI SBIISETCS UCTIOIB30BaHUE R-
(dhyHKHi [ 1], TO3BOJIIOMMX OJHO3HAYHO OIMUCATH 10~
BEPXHOCTH IPOU3BOJIEHOTO OOBEKTa B BHJEC COBOKYII-
HOCTH S3JIEMEHTapHBIX MaTEeMAaTHYeCKUX (QYHKIUH H
JIOTHYECKUX OIepaliii KOHBIOHKIIMY, AU3bIOHKIIUN U
nHBepcun Hajx HUMH. B. JI. PBaueBbIM OBLIO NOKa3aHo,

YTO MPOU3BOJIBHBIN F€OMETPUUECKUI 00BEKT 2 mo-

et ObITh ormcan B Bie pyskuwn = F(X, Y, Z)
, raxoit, wro F(X,Y,2) 20 mpu (X,Y,2) €Q,
mpmeen F(X,Y,2)=0,
(X,Y,2) € 0Q, rre O - rpasmma Q [2].

Jns onmcanusi 0OBEKTOB CIOKHON (hopMBI HC-
nonb3yroTest R-onepanuy, peanu3yoniye JOruueckoe
nepeceveHne, 00bEMHEHNE U OTPHULIAHNE, 1 KOTOPbIE
B HauOoJee mpocToit (hopmMe MOTYT OBITH OIHCAHBI CIIe-
JYIOIIUM 00pa3zoMm:

FEAF=F+F —-JF*+F/,
FEVF,=F+F+{F°+F’, F=-F.

€CJIn TOYKa

Hampumep, reoMeTpu4ecKyro 001acTb, 00pa30BaHHYIO
00BbEAMHEHUEM JIBYX HECOBMAJAIOMINX chep pasHBIX
panuycoB (puc. la), MoxxHO ommcaTh ciemyromei R-

GbyHKIHEH:
R=R VR,

2 2 2 2.
me R =0"—X"—-y —2°;

R, =1, —(x—a)"—(y—b)*—(z—-c)";
n=1r=2 a=2,b=c=0.
AHaIOTUYHEIM 00pa3oM, 00JIaCTh, 00pa30BaHHYIO

mepecedeHreM JBYX Takux ke cep (puc 10), MOKHO
OMHUCaTh TaKOW (PyHKIIUEH:

R=R AR,.

[Mockonbky R-dpyHKIMYM IO CBOEH mpupoe sBIs-
IOTCSI HESIBHBIMH, TO WX IPAKTHYECKOE NPUMEHEHHE
CTAJIKUBAETCA C PSAAOM TpyaHocTed. OCHOBHOM Ipo-
0J1IeMOii, BO3HUKAIOIIEH, HampuMep, MPU BHU3yalu3a-
uun R-QyHKIMA, SBIsETCS MOCTPOCHHE MHOKECTBA
MIOJINTOHOB, ANNPOKCUMHUPYIOUIUX I'PAHULy UCXOJHOU

o6mactu €2 . OxHUM U3 BO3BMOXKHBIX CIIOCOGOB €e pe-
IICHHUS SIBJISIETCS MCTIONb30BaHue anroputMa marching
cubes [3]. Oxgnako, maHHBI anroput™ (0COOEHHO Ha
CETKE C MAJICHBKUM IIIarOM) MOXET paboTaTh J10CTa-
TOYHO MeuIeHHO. [ToaToMy pa3paboTka MoX0I0B, O-
BBIIIAIONIMX OBICTPOJCHCTBHE MpUMeHeHHss Marching
cubes, siBnsieTcst akTyabHOH 3a1a4ei.
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Puc. 1
T'eomempuyeckas obnacmo, 06pasosannas a) ooveouneHuem u 6) nepeceuenuem cep pasrno2o paouyca

B nanHo# craThe mpennaraercs MoaxXo[ K BU3ya-
JIM3AIMY HESABHO 3aJaHHBIX (YHKIHUIH C MOMOIIBIO T1a-
pauIeIbHBIX BBIYHUCIICHHUH, 0a3UPYIOIMICS HA UCTIONb-
30BaHUM MATTEpHA MPOeKTUpoBaHus Prototype [4].

[pumenenne natrepua Prototype mist mapasuienb-
Hoii peasmmzamuu marching cubes

D¢ddexTuBHEIM TOAXOIOM K pa3paboTKe mMmapai-
JETBHBIX ANTOPUTMOB SIBJIAETCS HCIIOIb30BaHHE I10-
pOXKIAloIIero mnarTepHa NpoeKTUpoBaHusi Prototype
[4], no3BoJIsIONIErO KOMTUPOBATH OOBEKTHI IIPOU3BOJIb-
HOM CIJIOKHOCTH, HE B/IaBasiCh B MOAPOOHOCTH HX IIPO-
rpaMMHO# peanu3anun. [Ipu HCroap30BaHUN JaHHOTO

mabioHa Uit pa3padoTKU IapajlleNbHOM BepCUH Mpo-
rpamMMBbl BU3yaiu3auuu R-QyHKINM, MOKHO CO3/1aBaTh
TOYHBIE KOMUU OOBEKTOB, PEATU3YIOIINX NOCTPOSHUE
MHOKECTBa ITOJIMTOHOB, AlMPOKCUMHUPYIOLIUX TTOBEPX-
HOCTh R-(yHKIMH, Ha ONpEaeIeHHOM Yy3Jie BBIYMCIIH-
TEJIFHOTO KJIacTepa WM Tpolieccope, 0e3 MpUBA3KH K
uX Kiaccy.

Ha puc. 2 npuBenena UML-nunarpamma pazpa6o-
TaHHOTO C ITOMOIIBI0 MTa0JI0Ha POEKTHPOBaHUS Pro-
totype kimacca, peanu3yromero NOCTpOSHNE MHOKECTBA
TPEYroJbHUKOB, ANNPOKCHMUPYIOLUIUX MOBEPXHOCTh
R-¢byHKkuuu Ha 3a1aHHOI OTTOPHOIT ceTke.

MarchingCubes

min_value
nX,nynz

f(x.y. z)

box min, box max

+ set _n()
+ set_box()
+ set _f{)
+ get cellf)

+ clone()

+ set min value()

+ run_marching cubes()

MarchingCubesN

BEIUHCIHTENBHBIH y3eI N

Puc. 2 — Cmpyxmypa knacca, pearusyiowezo arzopumm marching cubes, cnpoexmuposannozo c ucnonwvsosa-
Huem nopodxcoaroujeco nammepra Prototype

3neck metox clone() mpeaHazHaueH st KOMTUPO-
BaHMS TEKYILET0 00BEKTa U (PaKTUIECKHU PEasTU3yeT ero
KIOHHPOBAaHHE HA 3aJ@HHOM BBIYHCIUTEIHLHOM Y3Jie
(sape wnm niporieccope). Takoi MOaX0 K IPOEKTUPO-
BaHWIO TPOTPAMMBI YIIPOIAET €€ PEeATH3aIMI0 H pac-
napajule/iuBanue ajaroputma marching cubes.

Hanpumep, MHOTOIIOTOYHAS IPOTrPaMMHAs peatu-
3anus (pparmenT) Ha s3p1ke C++ 3amycka JaHHOTO a-
ropuT™Ma ¢ Hcrosib3oBaHueM kiacca MarchingCubes
MOXKET BBITTIAETD TaK:
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/...

MarchingCubes mc;

vector<Triangle> tri;

vector<thread> thr(num_thr);

/...

mc.set_box(box_min, box_max);

mc.set_n({float(nx), float(ny), float(nz)});

mc.set_min_value(minValue);

mc.set_function([](float x, float y, float z) -> float
{retunl-x*x-y*y-z*z});

for (inti=0;i<num_thr; i++)

thr[i] = thread(i == 0 ? mc
thr_step, (i == num_thr-1) ? nx :

(i + 1) * thr_step, ref(tri));

for_each (thr.begin(), thr.end(), [J(auto &tr) {
tr.join(); 3);

//

: *mc.clone(), i *

BpryucauTeJbHbIH 3KCIIEPUMEHT
[pennoxkeHHbI NOAXO0A OBUI peayn30BaH Ha
sa3bIKe IporpaMMupoBanus C++ C HCIOIB30BaHHEM
CTaHIapTHOM OubIHoTeKH 11abnonoB STL [S]. s te-
ctupoBanus nporpamMmbl Ha ceTke 300x300%300 mpu

Pa3HOM KOJIMYECTBE UCIOIH30BAHHBIX IOTOKOB CTPOH-
Jach armpOKCUMAIUsI MOBEPXHOCTH I'€OMETPUYECKON
3amagHoi  R-

obmactn «Ckymentypa» (puc. 3),
(byYHKLIMEH CieyoIero Bua:

R=R AR,, 1)
me Ry =—Ry VR
R,=R,AR;;
Ry=R,vR;:
X —dx z—dz
C

Jhv
(y dy

R,=1-

o
><
Q_
‘<
Q_
N
H
~O
e
[l
©
K
[l
N

Puc. 3 — I'eomempuueckas obracmo « CKyionmypay, onucanHass ¢ nomowvio R-gpynxyuu (1)

BrruncnuTenbHbI 3KCHEPUMEHT TMPOBOAMIICS C
WCIIOJIb30BaHUEM CIIEYIOUIEH BBIUMCIUTEIBLHON CH-
CTeMBI: TIpolleccOop — mecTHaauaTusnepueidi AMD
Ryzen 7 2700X Eight-Core Processor ¢ takroBoii 4a-
crorot 3,70 I'Tw; oObeM omepaTWBHOW maMsATH — 32

25

N
o

=
(€]

=
o

]

I'Gaiita; omepanuoHHas cuctemMa — 64-x paspsaHas
Windows 10. Bpemst paboTsl IpOrpamMMBl IIPH Pa3HOM
KOJIMYECTBE HCIOIH30BAHHBIX BEIUUCIUTEIBHBIX TIOTO-
KOB IIPUBE/ICHO Ha pUC. 3.

Bpewms BbinmonHeHus, ¢

o

1 2 3 4 5 6

8 9 10 11 12 13 14 15

KonmdecTBo MCIIONB30BaHBIX BEIYHCIUTEIBHBIX IIOTOKOB

Puc. 3 — Bpems nocmpoenus annpoxcumayuy epanuysl ceomempuyeckoi oonacmu « Ckyibnmypay» npu pasHom
KOUYecmee UCHOIb308AHHbIX HOMOKOS
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W3 npuBenenHoro rpaduka BHIHO, 4TO BpeMs pa-
0OTHI TMapaJICNIFHOTO AJTOPUTMAa JIOTapU(OMUIECKU
YMEHBIIIAETCSI C POCTOM YHCIIA 3aJCHCTBOBAHHBIX I10-
TOKOB JIO TOT'O MOMEHTa, KOT/Ia HX KOJIMYECTBO HE CTa-
HET PaBHBIM KOJIMYECTBY (DM3MYECKHUX SAEp NpoIec-
copa, MOCJIe Yero CKOPOCTh PabOTH NPAaKTHIECKH HE
MEHSIETCS.

BoiBoabI

Hcnonp3oBaHue nmaTtTepHa MpOEKTUpoBaHHs Pro-
totype npu peanusanuy napauienbHbIX IPOrpaMm Mo3-
BOJISIET CYILECTBEHHO YNPOCTUTH INPOIECC UX pa3pa-
6otku. IIpenyoxxeHHbI MapaenbHblil aNIropuT™ BU-
3yaqu3aliuy TPEXMEPHBIX F€OMETPUUECKUX 00IaCTeH,
OTIMCaHHBIX C MOMOINBI0 R-QyHKINH, sSBISETCS TIPO-
CTBIM H JIETKUM B IPAKTUYECKON peann3aliiy, ITo M03-
BOJISIET TIOBBICUTH I(PPEKTHBHOCTH T€OMETPUIECKOTO
MOJIEUPOBaHMA 00IacTel CII0XKHOI HOPMBEL.

VJK 635.132
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THE ANALYSIS OF FACTORS AFFECTING THE GRAPE CUTTINGS ROOT FORMATION
ELECTROSTIMULATION RESULTS

Annomauus.

Hanpsoicenue, niomHocms mokonpogooauell #CUOKocmu, yoeabHoe cCOnpomueieHue pacmumenbHoll mKaHu
— ¢pakmopul, enusAOwUe HA IPDEKMUBHOCIb INEKMPOCTUMYAAYUL NEPEMEHHbIM MOKOM PACMEHUU C Yeabio

KOpHeoopazoeanus
Abstract.

Voltage, density of conductive liquid, specific resistance of plant tissue - factors affecting the efficiency of
electrical stimulation with alternating current of plants for the purpose of root formation

Kniouegvle cnoga: 31ekmpomexnonous, CmuMyIayus pacmeruil, KopHeoopazosanue UHOZpaod
Keywords: electrical technology, plant stimulation, root formation of grapes
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HccnenoBanus NpOBOIHINCE IO METOIUKE, U3-
J0XeHHOH [2]. Pe3yabpTaThl HcclieJOBAaHUS OKa3bI-
BalOT, 4YTO KOI(PQPHUIIMEHT TOJE3HOTO HeHCTBUSA
YCTAaHOBKH JIJISl AJIEKTPOCTUMYIISIIIME KOpHEoOpa3o-
BaHHsI YePEHKOB BUHOTPA/Ia 3aBUCUT OT OTHOIICHUS

yIEIBHOTO COMPOTUBIEHHS TOKOTIOABOIAIIEH K1 I
KOCTH K YIeJbHOMY COIPOTUBIIEHUIO YEPEHKOB
(pucynox 1).
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Pucynox I — 3asucumocmo kodpghuyuenma nonesnozo oeticmeus yCmaHoKy 0m OMmHOUEHUS. YOEIbHbIX CONPO-
MUBLEHUI HCUOKOCU U YEPEHKOS.

OT HampsDKEHUs, I0AaBaeMOr0 Ha YCTaHOBKY,
KOO(Q(QUIHEHT I0Je3HOr0 MACHCTBHS 3aBHCHT B
MeHbIIEH CTeNeHH. IpU pa3bpoce HalpsHKEHHUS B 5-
20 BosbT, KII/] usmensercs B npenenax 0,61-0,65
[1].

Kospduuuent mnonesHoro peiicTBus ycra-
HOBKH JUISl JIEKTPOCTUMYJISILIUU YEPEHKOB BUHO-
rpaja JOCTHUTHET MaKCUMAaJbHOTO 3HAYEHHS B TOM
ciyd4ae, KOT/ia OTHOIIEHUE YJIeJIbHOTO CONPOTHBIIE-
HUSI TOKOTIOABOIAIICH )XUAKOCTH K YACIBHOMY CO-
npoTuBieHn0 yepeHKoB (K) OyaeT HaXOauUThCS B
npexene 2...3 [3].
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THE POWER EQUIPMENT THERMAL INSPECTION ASPECTS

AHnnomauus.

Dpgexmusnvim cnocobom OuazHoCmMuKU H0ObIX KOHMAKMHBIX COCOUHEHUTL 8 CUNI0BOU IHEP2eMUKe GbICINY-
naem moibKo ux memMnepamypHulil KOHMpPOJib, 0COOEHHOCHU KOMOPO20 NPEOCMABIeHbl 8 CIAMbe

Abstract.

An effective way to diagnose any contact connections in power engineering is only their temperature control,

the features of which are presented in the article

Knrouesnte cnosa: menjioeu3op, Ouaznocmuka, 9H€p2006Cﬂ€()06aHue
Keywords: thermal imager, diagnostics, energy inspection

O¢pdexTuBHBIM CcIOCOOOM pemeHust NpodiieM
ABapUHHOCTH OOBEKTOB 3JIEKTPOIHEPTETUKHU SIBIACTCS
olrepaTHUBHAs JUAarHOCTHKA C UCTIONb30BaHUEM TETlIO-
BU30POB, MO3BOJISIONIAS BBISBISITE Ie(EKTHI ¥ HOBpe-
JKJICHHSI, BIMSIOIINE Ha 0€30MacHOCTh 3KCILUTyaTaluu
uccieayeMbIX 0OBEKTOB Ha PAHHHX CTAIMSAX X Pa3BH-
TUSI ¥ TPUHUMATh COOTBETCTBYIOIIME MEpBI I HX
onepaTUBHOro ycTpaneHus [1, 2].

TeroBu3noHHOE 00CIEI0BaHUE AIIEKTPOOOOPY-
JIOBaHUS, IPEAYCMATPHBAET KOHTPOJIb CIESTYIOIINX y3-
JIOB: HApYIICHUSI KOHTAKTHBIX OOJTOBBIX COCTUHEHUH;
KaOeNbHBIC IPUCOSINHEHNS; KOHTAKTHBIE COCIHEHUS
OIIMHOBKH B MECTaX BBOJHBIX M ITPOXOIHBIX H30JISATO-
POB; HaJIMUWE TPEUIMH B MMPOXOJHBIX W OMOPHBIX H30-
JATOpPAx.

[IpuMeHeHne TaHHOW TEXHUKU OCHOBAHO HA TOM,
YTO HaJM4YUE HEKOTOPBIX BUIOB IE()EKTOB BBICOKO-
BOJIbTHOTO 00OpYZOBaHUS BBI3BIBAET M3MEHEHUE TEM-
neparypsl JIe(eKTHBIX DJIEMEHTOB M, KaK CIIC/ICTBHE,

U3MEHEHHE MHTCHCHMBHOCTH HMH(PAKpacHOTO H3JIyue-
HHS, KOTOPOE MOXKET OBITh 3aPErnCTPUPOBAHO TEIJIO-
BU3MOHHBIMU NpHOOpaMu. BaxHo, 4TOOBI M3MEPSIIOCH
COOCTBEHHOE U3Iy4YeHHE O0CIIEAYyeMOro 00BeKTa, KO-
TOPOE CBSI3aHO C HAUYUEM U CTENICHBIO PA3BUTHUS Jie-
¢exra [3].

IIpn npoBeneHUH OOCIENOBAaHUS HEOOXOIHMMO
YUUTBIBaTh KOA(PQUIIMEHT H3ITy4eHHs MOBEPXHOCTH
o0crneryeMoro o0beKTa, a TaKKe Yroj MEXIY OChIo
TCIIJIOBU3MOHHOTO MPUEMHHNKA 1 HOPMAJIBIO K U3J1y4da-
omIel moBepxHocTH 00bekTa. [1pn nmpoBeneHNN H3Me-
peHuil OMHOTHUITHBIX 00BEKTOB HEOOXOIUMO pacroJia-
raTh TEIUIOBU3NOHHBIN MMPpUEMHHK Ha OJTUHAKOBOM pac-
CTOSTHUH W IOJ OJJMHAKOBBIM YTJIOM €TO ONTHYECKOUN
OCH K TIOBEPXHOCTH O0BEKTA.

Hanume nedekra BISABISETCS CPaBHEHHEM TEM-
TriepaTypbl aHAJIOTHYHBIX y4aCTKOB TIOBEPXHOCTH aIlma-
paroB, paboTaIOIINX B OJJMHAKOBBIX YCIOBHUIX HarpeBa
U OXJIXK/IEHHs. XapaKTep M CTeNeHb Pa3BUTHs OOJIb-
IIMHCTBA Ae(PEKTOB MOTYT OBITh YCTaHOBJIEHBI TOJBKO
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MIOCJIC JIOTIOJTHUTENLHBIX U3MEPEHUI U aHAIN30B, 103~
BOJISIFOLINX OIIEHUTH COCTOSIHUE Ka)JOW M3 TEIJIOBBI-
JEISIOIINX KOHCTPYKIIMOHHBIX YacTeil anmapara B 0T-
JETTBHOCTH.

[TpenMymiecTBa TEMIOBOrO KOHTPOJS AIIEKTPO-
00opynoBaHUs:

- BBICOKAsl TIPOU3BOJUTEIILHOCTD;

- BO3MOXXHOCTb KOHTPOJISI TEINIOBOTO COCTOSTHHMS
3NEKTPO0OOPYAOBaHMUS O€3 CHATHUS HAIIPSIKSHUS, T. €. B
paboueM pexume 3a cueT OECKOHTAKTHOCTH Ipolecca
U3MEpeHUil;

- BBISBJICHUE Je(DEKTOB M MOBPEKACHUN Ha paH-
HHX CTaJsX UX SOSBICHNUS,;

- IPOTHO3UPOBAHKE MPOIIECCOB 00pPa30BaHUs Jie-
(heKTOB U MX pa3BHUTHS;

- Majble TPYZ03aTpaThl Ha IPOM3BOACTBO H3MeEpe-
1317078

- 0e30MacHOCTh MEepPCcoHaja MPH MPOBEACHUHN 00-
CJIC/IOBAHMSL.
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Annomauyus.

Ilposeden ananus A6104HO-9200H020 CbIPbA PA3TUYHBIX COPMOB HA COOEPI*CAHUE NEKMUHA U OAHbl PeKOMEeH-
oayuu no e2o NPUMEHEeHUIOo NPU NPOU3E0OCHI8E NACMULLL PA3TUYHBIX PEYEenimyp

Abstract.

The analysis of apple and berry raw materials of various varieties for the content of pectin was carried out
and recommendations were given for its use in the production of pastilles of various formulations.

Knroueswie cnosa: NeKmun, }16]ZOK0, nacmuaa, ouemuyeckoe numanue

Keywords: pectin, apple, marshmallow, diet food

CormacHo nmaneiM BO3 B Hacrosmee Bpems
OOJNBIIMHCTBO HACEICHUS CTPaH CTpajaroT 3aboieBa-
HUSIMH, CBSI3aHBIMH C HETIPAaBMIIBHBIM NMUTaHUEM. K ux
YHCITy TAKKE MOXKHO OTHECTH M TaK HAa3bIBAEMBIC JETE-
HEepaTHBHBIC OOJE3HH, TIaBHBIM 00pa3oM caxapHBIi
IradeT, UIIeMUIEeCKy0 0OJIe3Hb Cepla, THIIePTOHH-
4ecKylo 00JIe3Hb, aTepOCKIepO3, 00JIE3HN OPraHOB M-
meBapeHus u Apyrue. IloaToMy, Ha CerogHSIIHUMA
JICHb CTajJ0 MOHATHO, YTO MHINA MOXET BBICTYNAaTh C
OJTHOI CTOPOHBI CEpbe3HBIM (haKTOpoM HpoduIIak-
THKH, a C JPYrod — PUCKa OCHOBHBIX 3a00JICBaHUN de-
JIOBEKa.

OpraHuzanusi 3710pOBOTO MHUTAHHUS HACEICHHSA —
CIOXXKHBIA ¥ MHOTO(AKTOPBIH TpoIecc, KOTOPBIi
MOXHO PEaln30BaTh, ONUPAsICh Ha NIyOOKHE 3HAHUS U
NPOJYMaHHYI0  HAYYHO-TEXHHYECKYIO  MOJHTHKY.
Cpenu GakTopoB IMHUTAHMS, UMCEIOLINX Ba)KHOE 3HAYeE-
HHE IS TOAJIePKaHHS 3[J0POBbsI, pa00TOCIIOCOOHOCTH
W aKTHBHOTO JIOJITOJIETUSI HaceseHUs, OoJblias poiib
MPUHAJIEKUT TOJHOLECHHOMY W PETyJISpHOMY CHaO-
JKCHUIO OpraHu3Ma BCEMH HEOOXOAMMBIMH MUKPOHYT-
pHEHTaMH — BHTAaMHUHAMH, MUHEPAIbHBIMH Bellle-
CTBaMH, a TaKXe OMOJIOTHYECKH aKTUBHBIMH KOMIIO-
HeHTaM#u nuimu [1].

Ha teppuropun P® BripammBaercs 60bIIoe Ko-
JMYECTBO PACTUTEIBHOTO CHIPBS, MOTEHIMAILHO CIIO-
COOHOTO BBICTYINaTh B KAaueCTBE MPOQPHUIAKTHIECKOTO
cpezacTBa Ui psija 3abosieBaHni. DTO TpaJUIMOHHbBIE
JUISL FO’KHBIX PErHOHOB ()PYKTOBBIE U OBOLIHBIE KYJIb-
TYypBI (S10JI0KH, IPYLIN, THIKBA U JIp.), ATOJIbI (YEPHHKA,
oOnenuxa, ManuHa, roxyouka). Kpome Toro, 60mbsmmH-
CTBO TepepabaTHIBAIOINX MPEANPUATHI HYKIal0TCS B
TEXHOJIOTHSIX ~KOMIUJIGKCHOM IepepabOTKU  CBIPbS.
Hanpumep, s10;109HBIH KMBIX, 00pa3yromuiics B 00Jb-
IIMX KOJMYECTBAaX BO BpeMs IPOU3BOJICTBA COKa, KaK
MPaBIJIO, BEIOPACHIBAETCS ¢ OTXOJaMHU. A sI0JI0KO co-
JepxuT okono 20% MOoJIe3HBIX BEHIECTB, TAKUX KaK:
KJIeTJaTKa, MEKTHH, OPraHWYeCKHe KHCIOTHI, KaJHi,
HATpHi, KajaplWi, MarHui, docdop, xeneszo, wom, a
Takxe Butamuusl A, B1, B3, PP, C u np.

Kpowme toro, B 0;109HOM CBIpbE COAEPIKATCS Ta-
KHe Ba)KHBIC IPUPOIHBIEC KUCIOTHI, KaK S0JI0YHAas, BUH-
Has ¥ JTUMOHHAs, a B KOMIUIEKCE C TEMH XKe TyOmIIb-
HBIMH BEIECTBAMH 3TU KUCIOTHI OCTaHABJIHUBAIOT TIPO-
LleCCHl THHEHWS W OpOXXCHHWS B KHUIIEYHHKE, NAIOT
BO3MOKHOCTh HE UYBCTBOBAaTh METEOPH3Ma, B3IyTHS
JKHBOTA, CIIOCOOCTBYIOT MPUPOJHOMY OUYHINCHHIO U
BOCCTAHOBJICHUIO KHIIEYHHUKA. DPPeKkTHBHYIO (QyHK-
LU0 JICTOKCHKAIIMH OPTraHU3Ma BBITIOHSCT MEKTHH 510~
70K, COeIMHSACHh B KHILICUHUKE C XOJICCTCPUHOM, OaK-
TEPUATBHBIMA TOKCHHAMH, BPEAHBIMU MPOIYKTAMHU,
00pa3yIOIIUMHUCS B PE3YJIbTATe BOCHATUTEIBHBIX MPO-
[IECCOB M HapYIICHUI NHUIIEBAPCHUS, a TAaKXKE BpEI-
HBIMH BEIIECTBAMH MIPOM3BOICTBEHHOTO MTPOUCXOXKIC-
HUS (CONMSMH PTYTH, CBHHIIA, CTPOHIHS, KOOAJIbTa),
OHH BBIBOJIAT MX M3 OPTaHU3MA.

Parion nutaHus COBPEMEHHOTO YelTOBEKa BKITIO-
gaeT OOJNBIIOE KOJMYECTBO KOHIUTEPCKUX H3JIEIHH,
KOTOpbIC B OOJIBIIMHCTBE CBOCM HEJB3s1 OTHECTH K IO~
JIC3HOW MPOAYKIMH. Boibliie Bcero moTpeduTensiMu
LEHUTCS TPYIa MapMeNago-TMaCTHILHBIX H3ICIHA.
OHM OTJIMYAIOIINECS BHICOKOW YCBOSICMOCTBIO U IICH-
HBIMU BKYCOBBIMH, OHOJIOTMYCCKUMHU M JTUETHUCCKAMU
CBOMCTBaMH.

[epcrieKTHBHBIM SBISICTCA Pa3paboOTKa TEXHOIO-
THA TPOW3BOJCTBA MACTWIIBI W3 SOJOYHOTO CHIPHS.
CyIMHOCTh TEXHOJOTHH TPHUTOTOBIICHUS TaKOH IIa-
CTHJIBI 3aKJIFOYACTCS B U3MEIBUCHUH CHIPHS, YBapHBa-
HUS W BBICYIIUBaHUS 10 3aJaHHOW MacCOBOW JOIH
BJIarH.

Teopernuecku u3BecTHO [2], yto 100 r roroBoi
nacTuibl coaepxut 95,0 mr Buramuna C u 13,2 r nek-
THHOBBIX BEIIECTB, YTO YAOBJICTBOPSET CYTOYHYIO O-
TpeOHOCTh B3pocioro denobeka Ha 158 u 88% coot-
BETCTBEHHO.

J1s moTydeHus: paBHOMEPHOU CTPYKTYPHI S0J10Y-
HOW MacTWibl, 0e3 TPEIIUH U Pa3phIBOB, HEOOXOAMMO
CBIpbE C BBICOKHAM COJIEep)KaHHWeM IeKTuHa. J[ns aHa-
JU3a CONIePKAHMS TIEKTHHOBEIX BEIIECTB MeTO0M Me-
TUIa OBLTH BEIOPAHBI SOIOKU Pa3IMIHBIX COPTOB FOXK-
HBIX peruoHoB Poccmu. PesymbraThl 3amepoB mpea-
CTaBJIeHbI B Tabwmie 1.

Tabanma 1
ConeprkaHue NeKTHHOBBIX BELIECTB B sI0JI0KAX Pa3IMYHBIX COPTOB
Cezon Hammenosanue copra [lexTHHOBBIC BemecTBa. %
Copr 1 10.0
Jlernue copra Copt 2 10.1
Copr 3 10.0
Coptr 4 9.5
Ocennue copta Copt 5 13.2
Copt 6 9.6
Copt 7 12.0
3uMHHE copTa Copt 8 9.0
Copt 9 11.4
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W3 npeactaBieHHBIX JaHHBIX BUJHO, YTO COJEP-
JKaHWE TIEKTHHOBBIX BEIIECTB B s0J0KaX JETHUX, OCCH-
HUX ¥ 3MMHUX COPTOB IIPUMEPHO OJMHAKOBO U B CpEll-

HeM coctasiseT 10,5%.

JI71s1 MOBBIIIEHUST OMOJIOTMUYECKON I[EHHOCTH Ia-
CTHJIBI, @ TAK)KE PACIIHPEHHUS aCCOPTUMEHTA, M3YICHBI
pasnuuHbie SATOABl. B Tabmuie 2 mpeacTaBieHBI pe-
3yNIbTATHI Onpe/eacHus B Hux Butamuna C (#omomer-
PHYECKUM METO/IOM) M TIEKTHHOBBIX BEIECTB.

Tab6muma 2
Conepxanue Buramuia C M NeKTHHOBBIX BELIECTB B SIF0/1aX
Coneprxanne
HanmMenosanue Aroms! 5 5
putamuna C. mr% MEKTHHOBLIX BELIECTB, %o
UepHHKa 25.5 6.95
KirokBa 18.6 7.64
Oo6nenuxa 26.0 9.07

C y4eToM NOJy4EHHBIX AAHHBIX, a TaKXKe IPOBe-
JICHHBIX HccienoBanuii [3] Oblia pa3paboTaHa peren-
Typa s10JI0YHO-ATOTHOM TTaCTHJIbI MOBBIIICHHOW MHIIe-
BOM IIEHHOCTH. Y CTaHOBJIEHO, YTO HE3aBUCUMO OT BHJIA
ArOABI M COpTa S0JOK NPU COOTHOIICHUH S0I0YHOE
mope: S0JOYHBIN KMBIX: STOJIa MACTHIIA MOIYJIaeTCs
JKECTKOBATOM, BKYC — KHCJIOBATblii, OBEPXHOCTh C
HaJpbIBaMH U TPEILUHAMH, IJIACT TI0OXO CKPYYMUBAETCS
B TpyOOuKy M ynepxwuBaeT gopmy. IlosTomy parmo-
HaIILHO TOOABUTH B COCTaB PEIENTYPHI caxap B KOIH-
yecTBe 6,5% K Macce S07I09HO-SroqHOTo ChIpbs. [Ipn
3TOM MPOAYKIUS MOTydaeTCsl MPUATHOMN Ha BKYC, Ta-
KOW MOBEPXHOCTHIO U AJIACTUYHON CTPYKTYPOM, JIETKO
MPUHUMAET 3aIaHHYIO (OpMYy.

IIpoBeneHHBIE HCCIEOBAHUS MOKA3bIBAIOT IIEJie-
c000pa3HOCTh W MEPCHEKTUBHOCTh COBEPIICHCTBOBA-
HUS peLenTyp HaTypalbHOW macTuisl. Pa3pabaTriBae-
MY JIMHEHKY MPOIYKTOB MOXHO OYyIeT peKOMEHIO-
BaTh s BKJIIOYEHHS B DHUTAHHE JIIOASIM C
3200JICBaHISAMU KEITYJOYHO-KUIIEYHOTO TPAKTa, pac-
CTPOMCTBAaMU MUILEBAPUTEIBHON CUCTEMBI.

VK 21.311.2.014.7
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Annomauyus.

Jlna nogviuienus HaA0eHCHOCMU 21eKMPOCHADIHCEHUs 8 CebCKOU MeCIMHOCU NPedadzaemcs UCNOoNb308amb
MPAHCHOPMAMOPHYIO ROOCMAHYUIO OAUIEHHO20 MUNA, UMEIOWYI0 8bICOKUE SKCHIYaAMAayuoHHble Xapakmepu-

CmMuKu
Abstract.

To improve the reliability of power supply in rural areas, it is proposed to use a tower-type transformer

substation, which has high operational characteristics

Knrouesvie cnosa: mpancgopmamoprnas noocmanyusi, HAOEHCHOCMb INEKMPOCHADICEHUSL, IKCIIYAMAYUS

9eKmpoobopydosanus

Keywords: transformer substation, reliability of power supply, operation of electrical equipment

B mmanax pa3BUTHS arpoNpOMBIIUICHHOTO KOM-
mwiekca PO npenycMarpuBaeTcst 3HaUUTEIbHOE YBEIH-
yeHne (pepMepCKUX XO3SHCTB M MaJIBIX MPEATIPHATHH.
[TosToMy [UI MX CTPOUTENHCTBA M YCIEIIHOTO (DyHK-
IIUOHUPOBAHMS HEOOXOTUMO HAJIE)KHOE DIIEKTPOCHAO-
skerne [1]. C 3To# menpio onepekarouMA TeMITaMU
JIOJDKHBI COOPYKATHCS WM PEKOHCTPYHPOBATHCS IEK-
TPUYCCKUC CE€TH, BKIIHOYasd BO3AYHIHBIC JIMHUH BJICK-
tponepenaun (BJI) u norpeburensckue tpanchopma-
topuble noactanuuu (TIT).

OnHaKo pEKOHCTPYKIHS 3HAYUTEIHHO OTCTAET OT
TEMIIOB M3HOCA CETeH, eKErOAHO MPOUCXOIAT THICSIUU
HapyIIEHUH 3JIEeKTPOCHA0XKEHHsI, XO3AHCTBa TEPSIOT
COTHHU MUJITHOHOB pyOuIeit yObITKOB [2].

Marnble (epMepckre NpennpusIThs, ¢ YCTaHOB-
JICHHOW MOIIHOCTBI0 DJJIEKTPONpHEeMHUKOB 50-250
KBA, 00bI9HO pacronaratoTcsi Ha HeyJOOHBIX 3eMIISIX,
BIAJIM OT HACEJICHHBIX ITYHKTOB. [y MX 31eKTpocHa0-
JKEHUS HCIOJIB3YIOTCA TUNOBbIE KOHCTpykuuu TII,
MauTOBOT'O MJIM KHOCKOBOI'O THIIA.

I'maBHBIMU IpUYMHAMM HAPYIIECHUS UX JIEKTPO-
CHa0XEHHUS SIBIIETCS HECOBEPIICHCTBO KOHCTPYKIUI
AIEKTPOOOOPYIOBAHUS U INEKTPUUYECKUX ceTelt [3].

Ilo MHeHMIO CIEIMaNNCTOB, OCHOBHBIE HEO-
CTaTKH THIIOBBIX ITIPOEKTOB 3aKIIOYAETCS B CIEIYIO-
meM:

— pa3mermierre TII ¥ OTXOISMIMX CIIOKHBIX OTIOP
BJI 3aHuMaroT GOJNBLIYIO TEPPUTOPHIO, MEIIAIOT MPO-
€371y BBICOKO Ira0apUTHOH CeTbCKOXO035HCTBEHHON TeX-
HHUKH, aBTOTPAHCIOPTa M IOTOMY YacTO TOBpEXJa-
I0TCS;

— YacTh BBICOKOBOJIFTHOTO OOOPYZOBaHHS ycCTa-
HaBJIMBACTCA HAa OTKPBITOM BO3IyXC U Ha 0OJIBIIIOH BBI-
COTe, YTO YCIIOXKHSET 3KCIUTyaTalluIo M CHIDKAeT CPOKHI
€ro cIyxOBI;

— Juts 00CITy>KMBaHHSI M PEMOHTA ceTel Tpedyercst
TSDKEJIAsi TEXHHUKA, B CEJIbCKON MECTHOCTH, Ha 06e310po-
JKbE M B UPE3BbIYAMHBIX YCIIOBHSX, €€ HCIIOJIb30BAHHUE
4acTo 3aTPYAHEHO UM HEBO3MOXKHO;

HoBeIME pemieHHsIMH  ABISIETCST  OOBEAMHEHHE
BCEX 3JIEMEHTOB CHCTEMBI 3JIEKTPOCHA0XKEHHS, B 30HE
pacnosoxkenust TIl, B enuHy0 KOHCTPYKLHIO, BBINOJ-
HALY0 poib T, pa3beJUHUTENBEHOTO IIYHKTA U KOH-
ueBsix orop BJI 10 u 0,4 xB [4]. KoHCTpyKTHBHBII OC-
HoBo# TII mpuHATa CTaibHAs omopa OANICHHOTO THIIA
«bamrHs», Bo BHyTpeHHEM NIPOCTPAHCTBE KOTOPOH pa3-
memena TIT [2].

[ToncTanuus COCTOUT U3 ONOPBI, HUXKHEHN CeKInH,
CpeaHell CeKIMU U BepXHEW CEKLHH, YCTaHOBJIEHHBIX
Jpyr Ha JIpyra U 3aKpeIlICHHbIX Ha CBAHOM WJIH MO-
HOJUTHOM (YHIAMEHTE, HMMCIONIEM MaciIOCOOPHBIH
MPUAMOK (CM. pUCYHOK 1).

Bce Merannmudeckne 9acTH CEKIUH COSANHEHBI C
apMatypoil ()yHIZaMEeHTa M C 3a3eMJISIOIIIM YCTpOH-
CTBOM M3 HAKJIOHHBIX 3a3eMJINTEIICH.

[ToxcTaHIMio W3rOTABIMBAIOT, KOMIUIEKTYIOT B
3aBOJICKHMX YCIJIOBHSIX M TIOCTABJISIOT HA CTPOUTEIHHYIO
IJIOIAaAKy B BUAC OTACIBHBIX CCKHI/Iﬁ 1 MOHOJIUTHOI'O
WA COOPHOTO Kee300eTOHHOTO (hyHIaAMEHTA.

KomruiektHass TpaHcopMaTopHas MOACTAHLMS
tuna «bamHsgy Mmo3BoOJISIET YCTpaHUuTh pAd TEXHUYC-
CKHX U TCXHOJIOTUYCCKUX HCAOCTATKOB THUIIOBBIX TII:

— CYIIECTBEHHO yMEHBIIAETCS IUIOIA]b 3EMJIH,
OTUY)KAaeMasl Ul CTPOMTENBCTBA U IOCIEYIOIICH
9KCIITyaTall1 TO/ICTaHIINY;

— yCTpaHseTcsl HeOOXOMMOCTh B CTPOUTEIIBCTBE
KOHIIEBBIX aHKEPHBIX OTIOp Ha OTXOASAIINX JIMHHUSAX BbI-
COKOT'O M HU3KOTO HaIPSHKEHUH, 3TH (PyHKINH BHINOJI-
HACT NOACTAHIINA TUIIA ((BaHlHS[));

— TIOBBIIIAETCS YPOBEHb 3MEKTPOOE30MAaCHOCTH U
TEXHUYECKON HAJEKHOCTH JIMHUM M IOJCTaHLMM 3a
CUYCT YBCJINYCHHNA BBICOTHI ITOABECA ITPOBOJIOB,

— CHIDKAIOTCA MTOTEPH IEKTPUIECKOM IHEPTHH 3a
CYCT YMCHBUICHUA KOHTaKTHBIX COC}II/IHCHI/Iﬁ H JJIWHBI
COEIMHHUTEHHBIX ITPOBOJIOB;

— CHIDKaeTcs oOumii 00beM TPYIOBBIX U (hUHAH-
COBBIX 3aTPaT HA CTPOMTENILCTBO BO3AYIIHBIX JIMHUHA U
MOACTaHIUH.
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THE CONTENT OF PICTIN SUBSTANCES IN APPLES OF WINTER VARIETIES

Annomauyus.

Ilpuseden ananusz 4 pacnpocmpanenHvix cOpmos s010K 3UMHE20 CO3DEBAHUSL O YPOBHIO COOEPICAHUS 6 HUX
NPOMONEKMUHA U NPOYUX NUMATNENbHBIX GeWeCms U HA CNOCOOHOCHb CMYOHeoOpa306aHUs 8 Kauecmee npume-

HEeHUs 6 ()uemuueCKOM numaHuu.
Abstract.

The analysis of 4 common varieties of apples of winter ripening according to the content of protopectin and
other nutrients in them and on the ability of gelation as an application in dietary nutrition is presented.

Knwuesnie cnosa: NEeKmMuH, npononeKmur, numaniejlbHvle eeuecmaeda, ouemuyeckoe numatnue

Keywords: pectin, protopectin, nutrients, diet food

W3BecTHO, YTO MEKTHH SBIACTCS (PU3UOIOTHIC-
CKUM KOMIIOHEHTOM. Tak, B COOTBETCTBHH C perilaMeH-
tom EU432/2012 meKTHHBI peKOMEHAYIOTCS IS CHU-
>KEHUS YPOBHSI XOJIECTEpUHA U TJIFOKO3bI B KPOBU COOT-
BeTcTBeHHO 10 4 1 10 r/cyTkwm [1].

[TpoMBITITIEHHYI0 3HAYMMOCThH TIEKTHHOCOAepKa-
IIETO CHIPhS OIIEHWBAIOT HE TOJBKO IO COACPKAHHIO
MEKTUHOBKIX BEIIECTB, HO M 110 UX aHATUTHYECKUM Xa-
pakTepuCcTUKaM, KOTOpbIe, B CBOIO OYepeib, OMpee-
JISTFOT TEJIEBYIO HAIPABIIEHHOCTH BBIICJICHHBIX MEKTH-
HOB. M3BECTHO, YTO CTYJHE- ¥ KOMILIEKCOOOpa3yromas
CHOCOOHOCTH 00YCJIOBJIMBAIOT MPHUMEHCHHE TIEKTHHOB
B MUIIEBON NPOMBILUIEHHOCTH ISl IPOU3BOJICTBA Jie-
4eOHO-TIPOPIITAKTHICCKUX MPOAYKTOB MMUTAHUS C pa3-
JINYHOM KOHCUCTEHIIUCH.

[TpoBeneHs! MccieOBaHMS IEKTHHOBBIX BEIIECTB
(I1B) u3 10110 3UMHETO TIepHOIa CO3PEBAHUS TI0 OTIpe-
JIENICHUIO B HUX aHATUTUYECKUX XapaKTepUCTHK. B ka-
YecTBe 0OBEKTOB MCCIIEIOBAHUSI OBUTH MCIIOJIH30BAHbI
coprta 3uMHEX s10610k JI>xoHnaTan, MakuuTom, Pexn ne-
nuiec 1 Penec cuMHupeHko.

K ananmTuyecknM XapakTepHUCTHKaM IEKTHHO-
BBIX BEII[ECTB OTHOCATCS CIEAYIOIINE: CBOOOIHBIE Kap-
OOKCHIIBHBIC TPYIIBL, 3TEPHUPHUIMPOBAHHBIE Kap-
OOKCHIIbHBIE TPYTIITEL, 001ITHe KapOOKCHIIBHBIE TPYIIIIEI,
CTENEHb 3TepU(PUKANNH, YPOHUIHAS COCTABIISIOIIAS,
alleTUIbHbIE TPYIIBI, COAEPKAHHE METOKCHIIbHBIX
rpymn [2]. @yHKIHOHAIBHEIE TPYIIIBI, 00YCIaBINBAIO-
M€ AHATUTHYECKHE XapaKTePUCTUKH IIEKTHHOBBIX Be-
IIECTB, TIO3BOJIAIOT OLEHHUTh (PUBNKO-XUMHUYECKHE
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CBOWCTBA MEKTUHOB M CITy>KAT KPUTEPHEM ISl PEKO-
MEH/AINH WX IPUMEHECHHSI.

Conepxanue (yHKIMOHAIBHBIX TPYII OIpeie-
JSUTH METOAOM KOHIYKTOMETPHYECKOTO THUTPOBAHUS
[3].

PesynbTarsl nccienoBaHuil nokasaiu, 4TO MaKCH-
MaJTbHOE KOJIMYECTBO IMEKTHHOBKIX BemecTs ([1B) B me-
pecdeTe Ha a.C.M. COJIEPXKUTCS B si00Kax copra Pen ne-
nuiec — 16,91%, MuHUMaNbHOE COAepXKaHUE B COPTE
Penec cumupenko — 7,98%. Ilpu aTtoM coxpepikanue
pactBopuMoro niektrHa (PI1) u3aMensiercs B uHTEpBae

ot 2,29% (Penec cumupenko) ao 6,61% (Pen memm-
mec). Comepkanne nporonekruHa (I1I1) m3mensercs
ot 5,69% (Penec cumupenko) mo 10,3% (Pen memm-
1mec).

M3BeCTHO, 4TO COOTHOIICHUE B MOJICKYJIaX MEKTH-
HOBBIX BelIeCTB (DYHKIIMOHAIBHBIX TPYII OMpPEACIISIET
TaKhe WX CBOWCTBA, KaK CHOCOOHOCTH 0OPa3OBHIBATH
CTY/IHU ¥ BCTYIaTh B PEAKLHIO C HOHAMH METAJUIOB U
T.1. Pe3ynbraThl Hccae0BaHUN MTPEACTaBICHBI B Ta0-
muue 1[4, 5].

Tabmuna 1
AHaJIMTHYECKHe XapAKTEPUCTUKH MEeKTHHOBBIX BELeCTB, MOJY4YeHHbIX U3 010K 3MMHero nepuojia co-
3peBaHust
Copr s1610K
TloxazaTenn Jixonatan | Maxusrom Pen nenu- T'onnen
mec Jlemrmec
CBoOogHbIE KapOOKCHIIBHBIE TPYTIIEL, %o 4 3 5 4
OrepudurpoBaHHbIe KapOOKCHIBHBIC TPYIIIBI, % 11,11 4,4 8,36 8,56
O061re kKapOOKCHIIBHBIC TPYIIHL, %o 15,49 7,2 12,87 12,71
Crenenp sTepuduranuu, % 71,75 61,04 64,96 67,36
YponugHas cocraBisromasi, % 64,3 29,54 52,96 52,37
ATnETIIBHBIE TPYIIIHI 0,15 0,19 0,19 0,18
(B pacueTe Ha aHATMTHYECKYIO HAaBECKY), %
ATnETIIBHBIE TPYIIIHI 0,24 0,64 0,35 0,34
(B pacueTe Ha yPOHHJHYIO COCTABISIONIYIO), Yo
ConepkaHie METOKCHIIBHBIX TPYIIT 11.96 10,25 10,88 11.26
(B pacueTe Ha aHATMTHYECKYIO HAaBECKY), %

Jlannbpie Tabnuiel 1 MOKa3bIBaIOT, YTO COJEP-
JKaHUE CBOOOHBIX KapOOKCHIIBHBIX TPYII B UCCJIe-
oyeMmbIx oOpasuax konebdnercs ot 3% (MakuHTOLI)
10 5% (Pen menumiec). Cineayetr OTMETUTh, YTO 00-
pasen MakuHTOII fABNsieTCAd HU3KUM (puc. 1), 4To
yKa3plBaeT Ha HEBBICOKYIO KOMIUIEKCOOOpa3yro-
IIyI0 CIIOCOOHOCTH MCCIEAYEMOTO MEKTHHA B 3TOM

copre. Ha kommiekcooOpazoBaHue BIUsET CTEIICHb
TepUPUKALNH, KOTOpas OIpeeNseT JHHEHHYIO
IJIOTHOCTh 3apsja MaKpOMOJEKYJbl, a, CJeloBa-
TENbHO, CUIIy U crocol cBs3u KaTHOHOB. CTeneHb
STepUPUKALMH SBISETCS OJHUM U3 CYLIECTBEHHBIX
(aKkTOpOB, ONpeneNsIomuX 00JacTh NMPUMEHEHUs
MTEKTHHOBBIX BEIIECTB.

Copep:wanmne ceobogHbix kapbokcunbHbIx rpynn, %

= MEKHHTOW

= [#OHATEH

" P2g genmlec

ronaeH JEeAHWEr

Pucynox 1 — Codepoicarnue c60600HbIX KAPOOKCUNbHBIX 2PYNR 8 AONOKAX 3UMHE20 Nepuood Co3pe@anus

KonmuecTBeHHEBIE MOKA3aTEIN CTEIIEHU 3TepI/I(1)I/IKaL[I/II/I MEKTHHA U3 A0JI0OK 3MMHETO nepuoaa co3peBa-

HHS IPEJCTABIECHBl HA PUCYHKE 2.
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Crenexs sTepudmraymu. %
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PucyHOK 2 — Cmenenb 3mepu(j)ul<auuu NEeKnuHoBblX eeuiecmses 6 AONOKAX 3UMHE20 nepuoda co3pesanus

Kak BumHO U3 pricyHKa 1, 110 cTeTIeHN STepUPHKa-
LUK MOJTyYeHHbIE 00pa3Iibl MEKTHHOBBIX BEUIECTB OT-
HOCSATCS K TPYIIE BBICOKOITEPUDHUIIMPOBAHHBIX MEK-
tuHOB (E>50%). Hanbonbliee 3HaueHne cTeneHu Te-
pudHUKaIKu UMeeT NeKTHH U3 010K copta J)xoHaTaH
(71,75%), HanMeHblliee MEKTUH U3 copTa MaKWHTOII
(61,04%). 3HaucHME CTEIICHH dTCPUPHUKAIINN COTIIACY-
eTcsi C MaHHBIMH O COJCPXKAaHHU CBOOOMHBIX Kap-
OOKCHIJIBHBIX TPYII Y BCEX HCCIEAYEMBIX 00pa3IoB.
Bricokoe 3HaueHHE CTENeHH dTepU(UKAIINN U HU3KOE
coziepKaHue CBOOOIHBIX KapOOKCHIIBHBIX IPYIIIT IPEA-
IoJIaraeT BEICOKYIO CTYAHE00Pa3yIOMIyIO CITIOCOOHOCTh
MEKTUHOBBIX BELIECTB. MI3BECTHO, YTO CTENEHb ITEPH-
(1)I/IKaI_[I/II/I TaKKE OIpCACIACT YCJIOBUA W MCEXAHU3ZM

crynHeoOpa3oBaHus. [ BBICOKO3TEpU(UIIPOBAH-
HBIX MMEKTHHOB XapaKTepeH KUCIOTHO-CaXapHbIH CTy-
JICHb, 00pa30BaHHBINA MOOOYHOW BAJICHTHOCTHIO, T. €.
BOJIOPOJIHOW CBSI3BIO TIPH yYaCTUU HEAUCCOIUHPOBAH-
HBIX CBOOOJHBIX KapOOKCHIBHBIX TpyIi. CyIlecTBeH-
HOC BIHUSHHE HAa CTYAHEOOPa3yIOUIYI0 CIOCOOHOCTH
OKa3bIBACT allCTHJIbHAS COCTABIIONIAS. ALCTHIbHBIC
rpynmnel (puc.3), CBA3aHHBIC C THAPOOKCHTPYIIIIAMHU
MEKTUHOBBIX BEIIECTB, 3HAYUTEIBHO YXY/IIAIOT HX
cryaHeoOpasyromre cBoiictBa. ConepKaHue aeTHib-
HBIX TPYIII B MOJIEKYJIe TIeKTHHA Oojee 1% MmoHmKaeT
€r0 CTyTHEOOpa3yIyt0 CIOCOOHOCTb.

ALETUNbHDBIE TPYNNbI (B PACcUETe HA AaHANUTMUEC KYHD
Hasecky), %
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O oHETaH BAGRHMHTOW

Peg gEnHWer FongeH JenHWes

Pucynox 3 — Codeporcanue ayemunibHoix KaApOOKCUNbHBIX 2PYNN 8 AON0KAX 3UMHE20 Nepuood CO3pesanus
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B o0pasiax nekTHHOB, MOJTY4YEHHBIX U3 JTUKOpac-
TYIIUX TUIOJIOB U STOJ, JAHHBIA TIOKA3aTeNb SBIACTCS
HU3KUM W U3MeHseTcs B npeaenax ot 0,24% (xu3wmm)
10 0,65% (6osipeinHuK). Bee s10m0ku 3umHero nepu-
0J1a CO3pEBaHMS MOKHO PaCIIOJIOKUTB B AL IO BO3pac-
TaHHUIO AlETUIILHOM cocrtaBisttonieii: JIxonaran< Pe-
Hec cumupeHko< 3aps <Maxkunarom. He MeHee cymie-
CTBEHHOE  3HAYeHWe Ha  CTyJHEoOpa3oBaHHUE
OKa3bIBalOT METOKCWIIbHBbIE rpymmsl (puc. 4). Uem

BBILIE CO/IEPKAHNE XUMHYECKH aKTHBHBIX TPYIII, TEM
JTy4mie cTyaHe- obpa3oBaHue. B momydeHHBIX 00pas-
[[ax MEKTHHA COAEPKAHNE METOKCHIIBHON COCTABIISIO-
meit Bapsupyetcs ot 10,25% (Penec cumupenko) ao
11,96% ([xonaran). Bricokoe comepkaHme MeTO-
KCHJIBHOHM COCTaBIIIONICH OOYCIIaBIMBAET BBICOKYIO
MOJIEKYJISIPHYIO MacCy M CTYTHE00pa3yIOmIyIo Crrocoo-
HOCTb NEKTHHA, TIOJIy4YEHHOTO U3 sI0JIOK 3MMHETO0 HIepH-
0J1a CO3PEBAHUA.

CopepaHWe METOKCHWbHBIX rpynn (B pacueTe Ha
aHaNWTUYECKYID HaBeckry), %

12,50
12,00
11,50
11,00
10,50
10,00

I
- I
9,00
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Fag aenMwsr rongeH JenHwes

PuCyHOK 4 - Codepolcanue MEMOKCUNbHOU cocmaemuou;ed NeKMuUHOBblX seujecme 6 ucczzedyeMblx a6.710-
Kax 3umHezo nepuoda co3peesanus

O YHCTOTE MEKTHHA MOXXHO CYOUTh MO YPOHHI-
HOH COCTaBIIAIONIEH, KOTOpast B MOJTYYSHHBIX 00pa3nax
cozepkutTcst B kosmuectse 29,54 — 64,03% (puc. 5).

Hambomnpiree 3HaUeHHE IONUTAIAKTYPOHOBOW KHC-
JIOTBI OTMEYEHO B TICKTHHE, BBIICICHHOM U3 s0JOK
coprta [xonaraH (64,03%), a HaUMeHbIIIee — U3 COpTa
Makunro (29,54%).

YpoHWOHaA cocTaeNAWaRA, %
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Pucynox 5 — YVponuonas cocmasnsiowas (I1.), %
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WX naHHBIX PUCYHKA 5 BHIHO, YTO YHCTOTA IEK-
THHa B HCCIEAyeMbIX siOnokax copra JIxoHaraH
(64,03%), Pen nemumec (52,96%) n Penec cumupenko
(52,37%) nmoctaTOYHO BBICOKAs, YTO MOJIOKHUTEIHHO
CKa3bIBAETCS Ha CTYAHEOOPa3yIoIIel CIIOCOOHOCTH.

3aKar04YeHne, BHIBOIbI

Huskast kapOOKCHIbHAS U alleTUIIbHASI COCTABIIS-
IOIIMe, BBICOKAas METOKCHJIbHAsI COCTaBIIiioIias o0y-
CJIaBIIMBAIOT BBICOKYIO CTYIHEOOPa3yIOIIYI0 CIOC00-
HOCTh MEKTUHOBBIX BeriecTs [3]. [Tony4ueHHbIC TaHHBIC
MOATBEPXKIAIOT IeJIeCO00Pa3HOCTh  HMCIOJIb30BAHUS
JTAHHOTO CBIPHS JIJISl IOJIYYCHUS MEKTHHOCOICPIKAIIIX
MPOYKTOB.

Takum 00pa3oM, Ha OCHOBAHWUH KOMILIEKCHOTO
aHaJIM3a AaHATNTHIECKUX XaPaKTePUCTHK MEKTHHOBBIX
BEILIECTB, MMOJYYEHHBIX U3 SI0J0K 3UMHETO TEPUO/ia CO-
3pEeBaHUsI MOXKHO 3aKIIIOYUTh, YTO AaHAJUTHYCCKHE Xa-
PaKTEPUCTUKN EKTHHOBBIX BEIIESCTB MO3BOJISIOT MPO-
THO3UPOBAaTh (PU3UKO-XMMUYCCKHUE CBOMCTBA IEKTHHOB
1 UX IPUMCHCHUE.
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THE MEAT PRODUCTS PROCESSING TECHNOLOGY

Annomauus.

Hpugedenbl acnekmsl mexHuku o6pa6omKu 208510UHbL NEPEMEHHBIM IJIEKMPOMASHUNTIHbIM NoJjliemM C Yelblo
COXpPAHHOCMU U NOBbLULEHUS nompe6umeﬂbCKux Kawecme MACHOU npodym;uu

Abstract.

Aspects of the technique of processing beef with an alternating electromagnetic field in order to preserve and
improve the consumer qualities of meat products are given
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B numeBoi npOMBINIIEHHOCTH BCE Yallle cTapa-
IOTCS TOOUTHCA O0Jee NIUTENBHOTO XPaHSHUS MACHOM
MPOIYKIUH, & TAKKE TOTO, YTOOBI C TCUCHHEM BPEMEHHI
KayeCTBEHHBIC XapaKTEePUCTUKHU HE yXOIWIN Ha BTO-
poOii I1aH.

B OonbIIMHCTBE CiIy4aeB Ui JaHHBIX JCHCTBHIMA
MPUMEHSIOTCS Pa3IMYHbIe XUMUYECKHE T00aBKH, Hera-
TUBHO BJIMAIONIUE HE TOIBKO Ha KaUueCTBO MPOTYKIINY,
HO Y B JaJbHEWIIEM U Ha 3/I0POBBE JIFOICH, TOTPeOIIs-
IOIINX JIaHHBIE TIPOIYKTHI.

B xone sxcnepumenTos [ 1] Ob11a ycTaHOBIICHA 3a-
BHUCUMOCTh MEXIY BpeMeHeM O0paboTKH, Harpsike-
HHEM MAarHUTHOTO TIOJIS ¥ KOJTMYECTBO adPOOHBIX U (pa-
KyJIbTaTHBHO aHa3POOHBIX MUKPOOPTaHU3MOB.

W3 naHHBIX OTBITa BUAHO, YTO ONTHUMANbHBIE 3HA-
YEeHUS BO3MOJKHO MOJIyYUTh IIPHU CIETYIOUINX UCCIIEy-
eMBIX IIapaMeTpax: yacToTa MarHuTHoro mosist — 10 I'my;
HarpspkeHue — 5 B; Bpemst 00paboTku — 60 MUHYT.

[Ipu TMCTOIOrMYECKOM MCCIEOBAaHUM MOIeped-
HOIIOJIOCATOW MBIIIEYHOU TKaHU MMEIUCh CTPYKTYyp-
HBIC N3MEHEHUS B MBIIICYHBIX BOJIOKHAX, KOTOPhIE Xa-
PaKTEepU30BAINCH JIM3HUCOM U MHOPHOpHILL. [Ipn 3TOM
caM{ MBIIICYHBIE BOJIOKHA OBUTH ()parMeHTHPOBAHBI.
CoenuHuTeNnbHasE TKAHb MEXIY MBIIICYHBIMH BOJIOK-
HaMU M MEXJy MBIIICUYHBIMH IIy9KaMH TaKke ObuIa B
COCTOSIHMH pacliajia M MpeCcTaBIIsIa TOMOTEHHYTO Oel-
KOBYIO MaccCy, KOTOpas MpaKTHYECKHd He OKpaIlHuBa-
Jack.

YK 631.3.004.67

Tak e IpH TUCTOIOTHIECKOM HCCIIEI0BAHUH TI0-
MIEpEYHONON0CcaTast MBIIICYHAs! TKaHb ObLIA TIPEICTAB-
JIeHa MBIIIEYHBIMU TydyKaMu. Ka)k1blif MBIILIEUHBIH ITy-
YOK COCTOSIT U3 MBILIIEYHBIX BOJIOKOH Pa3IMYHOIO JIHa-
MeTpa. JluameTp MBIIIEYHBIX BOJOKOH y KPYIHOTO
poraroro ckorta BapbupoBas oT 35 g0 100 Mkm, a B
CpeIlHEM COCTaBISUT 68 MKM.

Slnpa B MBIIIEYHBIX BOJOKHAX PAaCHONAraiuch 1o
nepudepun W UMEIH OBAIBHYIO HIH BBITSHYTYIO
¢dopmy. B muromizazMe BOIOKOH HPOCMAaTpHUBAINCH
MUO(GHUOPHIIIBI, KOTOPBIE MPHUIABAId UM IOTIEPEIHO-
MI0JI0CATYI0 HCYEPUCHHOCTD.

[TpumMeHeHne »IeKTpOMarHuTHON 00pabOTKH MO-
XKET 3HAYUTEIbHO CHU3UTD 3aTPaThl HA IPEIBApUTEIb-
HYI0 00pabOTKy Msica ¥ cyOnpoIyKTOB O€3 HUCIOIb30-
BaHMs XMMHYECKUX PEareHTOB, a TaKXKe JAaHHBIN CIIO-
co0 00paboTKH, IPH 33/IaHHBIX TApaMeTpax MO3BOJISET
COKPATUTh KOJMYECTBO a3POOHBIX M (aKyJIbTaATUBHO
aHa’POOHBIX MUKPOOPTaHU3MOB 10 MUHUMYMa, YTO B
CBOIO OYepe/lb YBEJIIMUUBACT CPOK XpaHEHUsI 00pa3LoB
roBsiiuHbI | Kareropum.
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Annomauyus.

Hpu6606Hbl IKOHOMUYeCKUue nokasameaiu 31eKmpocmumyiayuu 4epenHKos emuoepada C Yyeivro KopHeo6pa30—
B8AHUA, NOKA3AHA npu6bmb no cpasHeruro ¢ 00bIYHBIM npopacmanuem Kopneeozi cucmembol

Abstract.

The economic indicators of electrical stimulation of grape cuttings for the purpose of root formation, provid-
ing a profit in comparison with the usual germination of the system mechanism, are given.

Kniouesvie cnosa: snexkmpocmumynsiyus, uepenox gunozpada, llepseney Maeapaua
Keywords: electrical stimulation, grape stalk, Pervenec Magaracha

[lpumeHeHne YCTaHOBKM AJISL 3JEKTPOCTUMYJISI-
MM KOpHEOoOpa3oBaHUsT YEPEHKOB BHMHOIpaza OCy-
mectBisuiock B 2017 r. B KpeimckoMm paiiorne Kpacuo-
nmapckoro kpas [1]. [lomyueHHBIE pe3ymbTaThl MO3BO-
JAI0T CPAaBHUTH ONBITHBIA M KOHTPOJIBHBIH BapHaHTHI

BBIXO/Ia CTaHJAPTHHIX CAXCHIEB BHHOTpaga C €IH-
HUIIBI TUIOLIAJIM, CTOMMOCTH BaJOBOW MPOIYKIUH, Ce-
0eCTONMOCTH CaXEHIIEB, YPOBHSA pEHTA0CIBFHOCTH
MPOAYKIUH U JIp. (Tabmmma 1).

Tab6muma 1

DKOHOMMYECKAsl OLleHKA BJIUSHHSA IEKTPOCTHMYJIANMHE HA KOPHeOOpa3oBaHUe BUHOTPAIHBIX YePEeHKOB.
Copr IlepBenen Marapaua

[Tokazarenn KonTpons DnexTpooOpadboTKa
BrIca)keHO YepeHKOB, THIC. IIT./Ta 100,0 100,0
[Tomy4yeHo ca)XeHIIEB, THIC. IIT. /Ta 45,0 57,0
Cpennsis neHa peanusaruu 1000 caxxeHIeB, ThIC. pyo. 6,0 6,0
CToMMOCTB BaJIOBOH MPOIYKINH, THIC. pYO. 270,0 342,0
[Tpou3BOICTBEHHBIC 3aTPATHL, THIC. PYO. 71,3 74,8
Cebecronmocts 1000 caxeHIes, pyo. 1583,3 1312,2
UwucThIil 10X0I, THIC. pyO. 198,7 267,2
YpoBeHs perTabeapHOCTH, Y. 278,7 357,2

Vcnonp30BaHue YCTaHOBKH [2] IS 3J€KTPOCTH-
MYJSIIIUM  KOpHEOoOpa3oBaHUS YEPeHKOB BHHOIpaja
MO3BOJIMJIO YBEJIMUYUTH BBIXOJ CTAHIAPTHBIX Ca’KEHIICB
Ha 12 ThIC. IIT./Ta, BCICACTBHE YETO0 CTOMMOCTH Bajo-
BOM NMPOIYKIUH Ca)XXCHIIEB yBEIHYMWJIACh Ha 72 THIC.
pyo0./ra.

B cBsI3M ¢ IprMEHEHNEM YCTaHOBKH 9acTh €€ CTO-
MMOCTH B pa3Mepe aMOPTU3AIIMOHHBIX OTUYUCIICHUH T1e-
pPEHOCHUTCS B IIPOU3BOICTBEHHBIE 3aTPATHI, Ky/a 100aB-
JISIFOTCS 3aTPAThl Ha TIOATOTOBKY K MPOJAXKE JOTIOJHH-
TEJIBHO TIOJMYYEHHBIX 12 THIC. IIT./Ta. B pe3ynbTare
3TOTO IPOM3BOJCTBEHHBIE 3aTPAThl B OTMBITHOM Bapu-
aHTe BBIIIC HA 3,5 THIC. pyOIei.

HecmoTps Ha nomonHUTENBHBIE 3aTpathl, cede-
ctoumocth 1000 cakeHIIEB Ha BapuaHTe C NPUMEHe-
HHEM YCTAHOBKH JJIS DJIEKTPOCTUMYJIALIMU OKa3ajach
HIoke Ha 271,1 pyOnei, a ypoBeHb peHTaOeNbHOCTH B
ONBITHOM BapHaHTE OKaszaycs Bbllie Ha 78,5 %, ueMm B
KOHTPOJIBHOM.

PacueTbl moka3bIBalOT, YTO CE30HHBIM IKOHOMHU-
4yeckuil 3 PeKT NPUMEHEHHUS] YCTaHOBKH JIIS DJIEKTPO-
CTUMYJISILIMA KOPHEOOpa30BaHUsI YePEHKOB BUHOTpaIa
cocrasisieT 68,5 Toic. py0./ ra.
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