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YIK: 636.92.053.112.385.4
3MIHU MTAPAMETPIB KPOBI KPOJIEMATOK 3A BUTTOIOBAHHSA
CIIOJIYK CYJIb®YPY

Juaok-Hemzenscka A. 3., 3000y8au,

Jlecuk 5. B., doxmop sem. nayx . )
IBaHMUbKWIA |.1., nikap BeTepnHapHOi MmeauuuHn, ®OIM "Hipra Ukraine"

Incmumym 6ionoeii meapun HAAH m. Jlvsis, Yipaina

Y cmammi naeeoeno pezynomamu napamempis Kpogi Kpoiemamox 3a
BNAUGY CYMLPYPY Yyumpamy ma cyivpamy Hampiro Ha ix opeanizm. Jocriodcenns
npoeedeni Ha Kporemamxax Opyeoz2o okpory nopoou Hyla y T30B «lopruys»
c. [lobpsnu, Topoooyvkoco paiiony Jlvgiscvkoi  obracmi. Kponemamxam
KOHMPOLHOT 2pynu 320008y8a1u 0e3 00MedHcentsi NOBHOPAYIOHHUT 2PAHYIbOSAHUL
KOMOIKOpM 3 8inbHUM Oocmynom 00 60ou. Teapunmam I odocnionoi epynu
320008Y8a1U KOPMU PAYioHy KOHMPOJLHOI epYnu i 6npoooeic 000U Guno8alu
cynvpypy yumpam, 3 pospaxyury 8 mxe Slke macu mina. Camuysim II docnionoi
2pynu 320008y641U KOPMU DPAYIOHY KOHMPOALHOL epynu i 3 600010 3a0asanu
cynopam nampiro (NaySOy4) 6 kinoxkocmi 40 me Slke macu mina. Jjobaeku
Kporemamkam eunorsanu 3a 14 0i6 0o ocimeninus i ynpodosoc oo 20 0obu
naxkmayii. ¥ niocomosuomy nepiooi na 10 006y 6i0 nouamxy docniodxcenna ma y
odocnionomy ua 20 006y naxmayii y Kponemamox 6i0Oupanu 3pasku Kposi 3
Kpaiiosoi 6ywHOI 6eHU Ol 2eMAmMONOSIHHUX mMa  OIOXIMIYHUX OO0CHIONCEHD.
Bemanoeneno, wo sunoiosanns cynvghypy yumpamy 3 pospaxyuxy 8 mxe Slke macu
mina y payioni kpoaremamox 3a 14 0i6 0o ocimeninna i 0o 20 dobu naxmayii
sbinbuysano kinekicme epumpoyumie (P<0,05), netixoyumie (P<0,05), ma
epanynoyumie (P<0,05), xonyenmpayiio 2emoznobiny (P<0,05), cepeoniii emicm
2emoenobiny ¢ epumpoyumi (P<0,05), wupuny posnoodiny epumpoyumie (P<0,05),
aKkmueygano O0OMIH npomeiny, WO NOZHAYUIOCA BUWUM BMICTIOM HPOMEiHy
(P<0,05) ma axmusnicmio ACT, AJIT i ayscnoi pocghamasu sionogiono (P <0.05-
0,01) y kposi na 20 006y naxmayii nOpieHAHO 3 KOHMPOLLHOIO 2PYNOI0.

Knwwuosei cnosa: cnonyku cynohypy, HaHOMexHONO2Ii, MiHepanbHi
peuoeunu, napamempu Kpogi.

3a yMOB Cy4acHOTO IPOMHCIIOBOTIO KPOJIiBHULTBA BIIPOJIOBK BUPOIITYBAHHS
PI3HHX BiKOBHX TPYI KpOJIIB BHKOPHCTOBYIOTh B OCHOBHOMY [IBa, piamie OinbIme
CKJIATHUKIB parmioHy. Jleski AOCHIDKEHHS KOMIIOHCHTIB pAIliOHy IIPOBEICHI
OpoiiepiB Ta pi3HUX MOPIJ CBUHEH, MMOKAa3yIOTh, IO TBAPUHH MOXXYTh BHOMPATH
MDK pi3HEMH crioco0amMu XapdyBaHHS, MO0 OTpUMAaTH TIOKHBHI PEUOBHHU, SIKi
BiamoBimaroTe ixHiM moTpeObam [1]. Ha Kpomwkax TPOBOAMIM JTOCTIIKEHHS
MOKA3HUKIB KHUBIICHHSA, MO0 JOCHITUTA BHOIp MK KOMIIOHCHTAMH paIlioHY.
OpnHak, cyJacHi HayKOBI TOCII/DKEHHS TOKA3YIOTh IEPCIIEKTHBHICTD 3aCTOCYBaHHS
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OpPraHIYHAX CIIONIYK OIOTEHHHWX €JIEMCHTIB, SKi BHUTOTOBIISIIOTH METOMAMH i3

3aCTOCYBaHHIM HAHOTEXHOJIOTIH [2].

Texnomorii OTpUMaHHS HAHOYACTHHOK IIMPOKO BHKOPUCTOBYETHCS Y
pi3HUX cdepax, 30KpeMa JiKyBaHHs Ta >KUBJICHHS. 3apa3 HAHOYACTHHKH 3HAYHOIO
MIpOI0 BHKOPHCTOBYIOTHCSI Y TBapMHHHITBI depe3 OcoONMHMBiI XiMiuHiI Ta Qi3uyHi
BiactuBocTi. IIpoBeneHHI JOCHiKeHHS CBiYaTh NPO Te, IO 3T0J0BYBaHHS
HAaHOYACTHHOK OIOT€HHMX EJIEMEHTIB IIOKpallye eQeKTHBHICT TpaBJICHHS,
HaNPY)XEHICTh IMYHITETY Ta NMPOAYKTHBHICTH BENIMKOI poraTtoi XymoOw i mTwii.
BukoprcTaHHs HaHOYAaCTHHOK Cpibia, SK MOTY)KHOTO JIe3iH(]IKYI0u0oro YMHHHKA
3aBIIKM MOr0 aHTHOAKTepialbHHUM Ta MPOTHUTPUOKOBUM XapaKTEPHCTHKAM
OpHU3BENO [0 HOro 3acrocyBanHs y tBapuHHunTBi [3].  JlociimkeHHsMU
BCTaHOBJEHO, IO IHTpamepuToHianmpbHa iH'ekmisi Cpibma Mama 3IaTHICTB
MOCHITIOBATH IMYHHY BiITOBigh MUIIEH iNVIVO Ta invitro. Kpomku, sIKHM BBOIHIIH
BHyTpimHboBeHHO Cpibna (0,6 MI/kr mack Tina), mOKa3aiW BHIN pPEaKTHUBHI
(opMHU KHCHIO Yy CIIEpMaTOo30iJax, MEHIIE PYXJIMBUX CIEPMATO30iMiB Ta HIDKIY
MPSMOTIHIHHY IIBUIKICTH I CIIOKMBAaHHS KMCHIO, HIXK Y KOHTPOJIGHUX TBapuH. Ha
BiIMiHY BiJ IIOTO, Ji0i/10, CHPOBATKOBHI TECTOCTEPOH, KOHIICHTpAIIisl CIEpPMH Ta
00’eM criepmu Maibke He BruMBanu Ha piBenb Cpi6ma[4]. 3actocyBanus Cpibna
yepe3 MUTHY BoAy B KoHmeHTpamii 50 MKr 3MeHmyBajo pict Opoiiiepis,
TOTipIIyBaIo iMyHHI (YHKII{ Ta He Majo aHTHOAKTepialpHOro eexTy Ha pi3Hi
KUIIKOBI GakTepianbhi rpynu [5]. BrpoBakeHHs X HOBHX MaTEpialiB BUMArae
OLIHKU O€3MeKH, a TaKOK OIBII YiTKOrO PO3YMIHHS OYAb-SKOTO IOTEHIIHHOTO
BIUIMBY HA 3[I0POB's JIFOJIMHHU YU TBapuH [6].

JlocmimKeHHsIM y Taxy3l HAaHOTEXHOJIOTIH TPHUIUIIETHCS BEIHMKa yBara,
OCKIJIbKM HaHOPO3MIipHI YAaCTWHKHM MAarOTh 1HHOBAIiMHI XapaKTEPHUCTHKH, BHCOKY
MOBEPXHEBY Ta KaTaJNITHYHY AaKTHBHICTh, BEIHMKY IUIOILYy IIOBEPXHi, CHIIBHY
asicopOyIoUy 3MaTHICTh Ta HU3bKY TOKCHYHICTH [7]. JlocmimKkeHHIME BCTAHOBIICHA
mepeBara HAHOCHONYK HaJ COMSIMH MiHEpaJIbHHX €JIEMEHTIB, SKi MOMKHA
e(eKTUBHO CHHTE3yBaTH 3a JONOMOIOI0 Oyab-sKWH (i3WYHHX, XIMIYHHX abo
GioyoriyHMX MeTOiB, sAKi € exkoHoMiuHo BurigHmMmE [8]. Ile mimTBepmKYyETHCS
NPOBEJCHUMH JIOCHIDKCHHSAMH 3 OTPUMAaHHSM ITO3UTUBHOTO CTHMYITIOBAIEHOTO
BIUIMBY HAHOAKBAXENATIB OKPEeMHX OIOTCHHHUX MIKPOCIEMEHTIB Ha OioXiMidHi
TIPOIIECHB OPTaHi3Mi TBapHH, TX MPOMYKTUBHICTG i AKiCTh OTprMaHoi Tpoaykii [9].
3acTocyBaHHS HAHOCIIOIYK OIOr€HHMX €JIEMEHTIB y KpPOJIIBHHUITBI TO3HUTHUBHO
BIUIMHYJIO Ha ITOKa3HUKU OPraHi3My KpPOJIiB, 30KpeMa pi3Hi [Dkepera Ta piBHi IIUHKY,
OpH  JOJATKOBOMY YBEAEHHI y 1IX pamioH TIO3WTHBHO BIUIMHYJIH Ha
iIMyHOOI0JIOTIYHY pPEaKTHBHICTh iXHHOTO OpPTaHi3My IOPIBHSHO 3 COJSMH I[HOTO
enemenTa [10]. OcHOBHa (YHKIisI HAaHOCIONYK, WiATPHUMKA HOPMAaJIbHOTO
(YHKI[IOHYBaHHS OpraHi3My IUIIXOM 0i100CTYIHOCTI, SIKi Y 3BUYalHOMY pariioHi
HE MOXYTh JOCTaTHhO 3acBoroBaThcs [11]. HaHOYacTHHKHM MiHEpaNbHHX PEYOBHH,
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MOXXHAa BHKOPHUCTOBYBATHU IIPpAM HU3BKUX HO03aX, MO IMPU3BOAUTH OO0 Kpallux

pe3yIbTATIB, HIK 3BHYANHI JDKepesia MiHepaJhbHUX PEUOBHH. BuIlle HaBe[cHI AaHi
MOKa3yIOTh TO3WTHBHHUI BIUIMB HAHOYACTHMHOK OlOTEHHMX EJIEMEHTIB Ta iX
MIOTEHIIIi{HE 3aCTOCYBaHHS, SIK MiHEpaJILHOI 100aBKH 10 palioHy KpPOJIiB.

Marepianu i wmeromu mociimkeHb. JIOCTiDKCHHS TMPOBEACHI Ha
KposeMaTkax apyroro okpony mopoau Hyla y T30B «[opmuis» c. JoGpsiHu
T'oponorpkoro paiiony JIbBiBcbkoi 00nacTi, SIKUM 3aCTOCOBYBAIM OpraHidHy Ta
HEOpraHiyHy CIONYKH CyabQypy y (i3ionoriyHo oOrpyHTOBAaHHMX KiJIBKOCTSX Ha
MOJIOJHAKY KpPOJIB y TOMEPETHBOMY IOCTimKeHHI. CaMullp pO3IUTAIA HA TPHU
rpymu (KOHTPONIbHY 1 ABI mocmiguux), mo 20 TBapwH y KOXHiH, migibpanux 3a
npuHImMmoM aHasoriB. Kpomemarkam koutpombroi rpymu (K) sromoByBanu 6e3
0oOMeXeHHsI TTOBHOPALiOHHUH TpaHylIbOBaHMH KOMOikopM, mo mictus 18,5 %
cuporo nporeiny, 8,0 % cupoi xmitkoBuaH, 3,0 % cuporo xupy ta 2250 ME
KKQJI/KT 3 BUIBHEM JOCTYIOM a0 Bomu. TBapuuam 1 mocmimsoi rpymu (I — 1)
3TOZ0BYBAIN KOPMH pallioHy KOHTPOJIBHOI IPYNH 1 BIPOIOBXK JA0OM BHUIOIOBAIN
cynbdypy uurpar, 3 po3paxyHky 8 Mkr S/kr macu Tina. Po3zuuH Hanocyabhypy
murpaty (1,0 /am®, pH 1,38) orpumano Bix T30B «Hamomarepiamu i
Hanotexuojorii», M. Kui. Camuriam 11 gocmigmoi rpymu (J] — II) sromoByBamu
KOPMH palioHy KOHTPOJIBHOI TPYIH i 3 BOOKO 3aaaBanu cyabdar Hatpito (Na;SO,)
B KibkocTi 40 Mr S/kr macu Tina. JJo6aBKH KpolleMaTKaM BHITOrOBaITH 3a 14 11i6 10
ociMeHIHHA 1 ypooBk A0 20 mobu makramii. JJocaix Tpusas 95 1i6, B ToMy 9ucti
migrorounii mepiox 10 mi6, mocmimauit — 85 mi6. ¥V miaroropuomy mepiomi Ha 10
00y BiJ TIOYaTKy JTOCIiUKEHHS Ta y gociigHoMy Ha 20 mo0y siakramii (65 mo6a
BUIIOIOBaHHsI 100aBOK) Y KPOJIEMATOK BiIOMpaiu 3pa3kKu KPoBi 3 KpaifoBOi BYIIHOL
BEHU JUI TEMAaTOJOTIYHUX Ta O10XIMIYHUX JOCIiIPKEHb3a MPUHHATUMHE B 010710Tii
METOJIaMM, ONHMCaHMMH y moBimHMKY [12]. BigMiHHOCTI MiK BelHYMHAMH Y
KOHTPOJBHIN Ta eKCIeprMEHTaNIbHIN Tpynax Bu3Hadany 3a gornomoroio ANOVA,
Ie BimMiHHOCTI BBaxanucs qocroBipaumu mpu P < 0.05 (3 ypaxyBaHHSIM OXHOKH
Boudepposi).

Pesynbratn Ta ix o00rosopeHHsi. Pe3ynbraT e€KCIEpUMEHTY 3
BUIIOIOBAHHsI KPOJIEMATKaM CYJIbQypy LUTPATy 3 pO3paxyHKy 8 MKr S/Kr Macu Tina
(I mocmimma rpyma) Ta cyabdary Harpito B KimbkocTi 40 mr S/kr macwm Tima (I
JIOCTTiTHA TPYIIa) BIIPOIOBK JOCITIKEHHS BiI3HAUMIMCS 3MiHAMH TEMATOIOTIUHUX
MOKAa3HMKIB y TBapWH MOCTIJHUX TPYI TMOPIBHAHO 3 KOHTPOJNBHOMIO (Tabm. 1).
30KpemMa, KUIBKICTh EpHUTPOLMTIB Ta KOHIEHTpAlis TeMOIJIo0iHy B KpOBI
KpojeMaTokK | mOCTmigHOI TpyIH, SKAM BWIIOIOBAIN CYThQypy LHUTpaT, Oymu
BiamosigHo BummmMu Ha 19,5 % (P<0,05) i 21,0 % (P<0,05) na 20 m06y makTartii
(65 mobGa BHITOIOBAHHS) TIOPIBHAHO 3 KOHTposeM. ITifTBEpIKEHHSAM TO3UTHBHOTO
BIDIMBY OPTaHigHOI Ta HEOPTaHIYHOI CIIONYKCYIbPYpPY € AMHAMIYHI 3MiHH IHACKCIB
YepBOHOI KpOBi. 30KpeMa, cepefHii BMICT TeMOINIO0iHy B €pHTPOLUTI y KpOBI
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kponematok I i II mocnmimuux rpym OyB BunmM BigmosigHo Ha 15,6 % (P<0,05) i
20,0 % (P<0,05) na 65 no0y BHMOIOBaHHS H00ABOK MOPIBHSHO 3 KOHTPOJIBHOO
rpynoto. Tozxi Sk HOKa3HUK OIMPHHHU PO3IIOIUTY EPUTPOLUTIB Y KPOBI KPOJIEMATOK,
MO3HAYMBCS BIPOTIAHUMH 3MiHaMH, TUIBKH Yy TBapuH | pnocmigHoi TpymH,
MTOPIBHAHO 3 KOHTPOJEM, HOT0 BifcOTOK OYB BumiM Ha 14,7 %, 3a TeHACHITIHHIX
3miH y I rpymi.

Taoauus 1. MopdoJoriuni mapameTpn KpoBi KpoJieMaTOK 32 BUIIOIOBAHHS

cyabdypy uuTpaty Ta cyasdary Hatpito (X £ SE, n=5)

IlepionH nocHinxeHb
TTokasHHK T'pyna . . . "
ITinroToB9IHH JocmiaHaA
N K 4,58+0.35 4,71£0.17
Eprrpomim. 101 O-1 4,3540,49 5,2040,18%
a-1I 5,35+0.51 4.59+0.15
Cenorto6is, o K 115.2£14.22 107,8£8.16
o-1 113.0£4.88 136,8+8,30*
o-1I 130.4£5.76 108.6+1.91
. . K 25.4+1.82 22,0+0.44
S;f:f:;:;:;?e;amomi. " -1 25.95151 23,450,18"
a-1I 26,9 +0.34 21.3+0.42
oKassHK MHpPHHH o3IO TiTy K 10.0£0.23 10.2£0.26
epHrTpOTIHTiE, % o-1 10.6%0.35 11,7+0,49*
a-1I 10.3%£0,22 11.3£0.54

IHpumimka: * — P< 0.05; ** — P< 0.01; *** — P< 0.001.

Ha namry nymky oTpumani pe3yiabTaTH MOXYTh CBIXYUTH Tpo Oijblie
BHPAXXEHUH BIUIMB OPraHIdHOI CIOJIYKH CYNb(ypy Ha T'eéMONOETHYHY (YHKIIIO
OpraHi3My KpOJIEMAaTOK BIIPOJOBX TPHUBAJIOTO Yacy 3aCTOCYBAaHHS A0 3aIUTiAHCHHS
Ta y OPOJOBX (hi3i0NOriyHOrO HaBaHTaXEHHS. [liNTBEpIKEHHSAM HO3UTHBHOTO
BIUIMBY OpPraHiyHOI CHONYKH Cyiab(ypy € BiporifHi 3MiHM IO BHUILOTO BMICTy
JTOCTIKYBaHUX 1HICKCIB YEPBOHOI KPOBi MOPIBHAHO 3 KOHTpojieM. Bimomo, mio
KiJIBKICTh (DOPMEHMX €JIEMEHTIB Y KPOBi € Ba)KJIMBUM HOKa3HUKOM (i310JI0Ti9HOTO
CTaHy TBapHHU 1 3a0e3nedYeHHs iX MOXXUBHUMH Ta MiHEPAIbHHMHU PEUOBHHAMH,
OCKIJIbKM KPOB € OCHOBHOIO TPAHCIIOPTHOIO CHCTEMOIO OpTaHi3My, SKa IIEPIIOI0
pearye Ha nedinut abo HaTHIIOK iX y pamioni [13].Anami3 3MiH MOKa3HHKIB
YEepBOHOI KPOB1 y KPOJIEMATOK 3a BHIIOIOBAHHS CIIONYKCYJIb(QYPY CBIIUHTH PO
cTabinpHMi (iziomoriyHMii cTaTyc IXHBOTO OpraHi3My B Iepiof JakTamii, OJHaK
cynb(hypy OUTpaT BHUSABISB OUBIINK BIUIMB HA ITOKA3HWKU Ta IHAEKCH YE€PBOHOI
KpOBi KPOJIEMATOK ITOPIBHSHO 3 HEOPTAHIYHOIO CIIONYKOIO CYJIb(haToM HaTpiro.

OTtpuMaHi pe3yabTaTH AOCTIUKEHHS (OPM JISHKOIUTIB KPOBi BKa3ylOTh Ha
HECYTTEBMH BIUIMB HEOPraHiuHOi JOOaBKM, OJHAK MOXYTh CBIIYHUTH TIPO
aKTHUBAIIiI0 3aXUCHUX (YHKIIN OpraHi3My JaKkTyounx TBapuH (Tabi. 2). 3okpema,
KIJIBKICTB JIGHKOIUTIB y KpoBi TBapuH | mocmigHoi rpymm Oymna Bumioro Ha 37,5 %
Ha 65 100y BuMOIOBaHHS CyNb(ypy HUTPATy HMOPIBHSIHO 3 KOHTPOIBHOIO TPYIOIO,
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HEeOoOXiTHO 3a3HAYMTH, 11O 1[I BEJIMYUHN OyIu B MeXax (i3ioNoriyHuX mapaMmeTpiB

1 MOXKE CBITUMTH PO BUILY OIPHICTH OpraHi3Mmi TBapuH. BMicT rpaHymouuris y
KpOBi KpOJEMaTOK, SKUM BHUIOIOBaNM Cynb(dypy nutpar Oy BumuMm Ha 38,3 %
MIOPIBHSHO 3 KOHTPOJIBHOIO Tpymoto, Toxai sk y Il mocnmigmiit rpymi BimzHaueHO
TEHJICHIIIIO JI0 BUIIOTO HOTO piBHSL.
Tabauns 2. KiabkicTs JeiikonuTis Ta ix (popm y KpoBi KpojieMaTok 3a
BHIIOIOBaHH CYJIb(ypy HuTpaty Ta cyabpaty Harpiro (X £ SE, n=5)

TlepioaH qocTimxeHb

IToxasHHK I'pyma - = - ™
IMArQOTOBYHH JO0CI1IIHHH

TefxomsTa. 10%/1 K 8.2+1.25 8.0+0.37
) ) a-1 9.0 £1.31 11+1,03*

o-1I 9.2+1.11 9.4+1.43

i o K 2,7240.71 3,2+0.14
TivortTs, 10%/1 o1 3182071 2.54%0.22
-1 3,46+0.82 3.0+0.37

TpasyommTe, 107 K 3.41£0.45 3,78+0.35

a-1 4.11+£0.56 5.2340,22%*
O-1I 4,5420.66 4,55+1.12

[MpoBenenHi AoCHi/KEHHS 3 BHIOIOBAaHHSA Y palioOHI OpraHiyHOi Ta
HEOpTraHIYHOI CIONYKCYIb(PYpPY KpojeMaTKaM y epiof 10 3aIuTiJHEHHS Ta i 9ac
JIAKTAaIlil He BUSIBIUIM CYTTEBUX BiIMIHHOCTEH MiXK KOHTPOJBHHOIO Ta JIOCIITHUMHU
rpynamu. OmHAaK, BUABIICHI TCHICHINT 3MiHM BMICTY JOCTiPKYBaHHUX IOKa3HUKIB
MOXYTb CBIIYMTH IIpO ITO3WTHBHUH BIUIMB CIIONYKCYIb(QYypy Ha OpraHizm
KpOJIEMAaTOK Y mepiox (hi31010rivHOr0 HaBaHTaXKECHHS.

OTpuMaHi pe3yiabTaTH JOCI/UKEHHS (OPMEHHHX EJIEMEHTIB KpoBi
CBiA4YaTh, IO BWIIOIOBaHHS CyAbQYypy LUTpaTy y OimbmIil Mipi HO3UTUBHO
BIUIMHYJIO Ha T'€MOIIOECTHYHY (YHKIIO IXHHOIO OpraHi3My, HIXXK HEOpraHidHOI
CIONYKH Cynb(}aTy HaTpito, IO MOXKE MaTH BakIuBe (pi3ionoriuHe 3HAYCHHS TS
(YHKIIOHYBaHHS OpraHi3My KpOJEMaTOK Ta BHYTPIIIHBOYTPOOHOTO PO3BHUTKY iX
KpoieHAT. Bimomo, 1m0 B oOpraHi3Mi ccaBIiB Yy Tepiox (i3iodorigHOro
HaBaHTA)KCHHS, BaTiTHOCTI X JIAKTAIlil, a OCOOIMBO y KPOJIiB Y Mepiof] MOETHAHHS
CYKpUIPHOCTI ¥ JakTamii po3BUBAaeThCsA (hizionoriyHa aHeMis, ska Ouibplire
BUpakeHa y OaratommigHux TBapuH [14]. BumoroBaHHs OpraHivuHOi CIONYKH
cynb(ypy CHpHSIIO aKTHBAILlii OOMiIHY pEYOBHH B OpPTaHi3Mi JIAKTYIOUMX TBapHH Ta
YCYHEHHIO  1pOro  HeOakaHoro  eQeKTy, a  HeopraHidyHa  CIIOJyKa
XapakTepu3yBanacsi clabKOI0 TEHACHIIEI0 O MiABHIIEHHS YHCIa EpUTPOLMTIB,
JIEWKOLMTIB Ta KOHLEHTPAL] TeMOrI00iHy ITOPIBHAHO 3 KOHTPOIBHOIO TPYIIOL0.

BunoroBanns cymedypy nuTpary Ta cyab(ary HaTpilo IO3HTHBHO
BIUIMHYJIO HA BMICT 3arajlbHOTO MPOTEIHY Ta aKTHBHICTh CH3UMIB IlepeaMiHyBaHH:
Y KpOBi KpOJIEMaTOK JOCIIAHUX I'PYII MOPiBHSHO 3 KOHTPOJIEM, SIKi 3HAXOJUIIVNCH B
Mexax (i3i0IOridHIX BEIUYHH BIPOAOBXK yChOro Mepiody mociimkenss (tabi. 3).
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Tax, BMicT 3arajJpbHOrO NMPOTEIHY B KpOBi Kposemartok I mocmigHoi rpymm Oys
BunmMm Ha 8,5 % (P < 0,05) Ha 65 100y HOCITIIKEHHS TOPIBHIHO 3 KOHTPOJIBHOO
rpyHoxo.

BumnoroBanHsi opraHiuHOi Ta HEOpPraHiuHOI CHOIYKCYIb(ypy y parioHi
KpOJIEMAaTOK CYNpOBOJpKYBaiocs 3MiHamu akTuBHOCTI AJAT i AcAT y kposi
MIOPIiBHSAHO 3 KOHTposieM. Lle 1o3HaumIocs BiporiTHAM ITiIBUILICHHSIM aKTHBHOCTI
ACT i AJIT y xposi tBapun | mocmigsoi rpymu Bimosiaso va 12,9 % (P < 0,05) i
29,6 % (P < 0,01) ma 20 moby makraiii KpOIEeMaTOK MOPIBHSHO 3 KOHTPOIBHOIO
rpynoto. JlocmimKeHHsIMA BiA3HAYEHO ITiIBUIIICHHS aKTHBHOCTI JIY’KHOI (ocdarasn
Y KpOBi KPOJIEMATOK, SIKUM BHIIOIOBANHX cynbdypy nutpat Ha 19,8 % mnopiBHsHO 3
KOHTPOJIEM.

Taoauusa 3. BioxiMiuHi MOKa3HUKH KPOBi KP0JeMAaTOK 32 BUIIOIOBAHHS
cyabdypy uuTpaty Ta cyasdary Hatpito (X £ SE, n=5)

Tlepioan noCTiTKEHD
TToKa3HHE I'pyma . . i .
AT OoTOBIHH JOCTiTHHI
K 68,.2+1.99 67.4£2.00
3araneHHE npoTeid, /1 a-1 68,8 +2.56 71,0 £2.31
a-1I 61.4+232 65,7+ 1,77
K 19.7 £ 0,97 23,1+0.81
ACT.On/n Aa-1 21.4£0.96 26,1£0,89*
a-1 20,1 £1.67 225+1.,83
K 35,3199 31.0x1.44
AJIT, On/n a-1I 37.3+1,55 40,2 £1,56 **
AJ-1 37,7+£1.93 350172
K 101.4 £5.46 93.4+2,19
JyaHa docdaraza, OJ/1 A-1 09.8 £4,90 111,9 £2.79 **+*
a-1 107.0 £4.32 91,7 =£1.88

Bumi pe3ynpTaTé KOHIIEHTpAIii NpoTeiHy KpOBI IMiATBEPIKYE aKTHUBHICTbH
AJIT 1 ACT y xposi I i II mocmimHMX Tpym KpOneMarok, TaKOX BiJ3HAYEHO
MiABUIIEHHST aKTHBHOCTI yxHOi ochatasu Ha 20 noOy makramii MOPIBHAHO 3
KOHTposeM. Y KpoBi kpomiB akTuBHICTE ACT € He3HAUHOIO 1 MEHIIIE BUPAKEHOIO
nopiBHsAHO 3 AJIT, Ha BimMiHy Bix M’SICOITHMX, IO TMOB’S3aHO 3 OCOOJIMBICTIO
(YHKIIOHYBaHHS IXHHOTO OpraHi3My, y HallMX JOCHIPKEHHSX OTPHMAHO JIEIIO
iHII 3MiHM aKTHUBHOCTI amiHOTpaHcdepa3. 3okpema, y kposi kpomiB I i II rpyn
aKTHBHICTH aMiHOTpaHc(epa3 Oyina BUIIOIO 3a Jii OpPraHiYHOI CIIOIYKH Cynbdypy,
sIKa CIIpYsiIa OJHOHAIIPABICHOMY BIUTMBY Ha aKTHBHICTh IMX €H3UMIB B OpraHi3Mi
KpoJeMaToK y mepion (i3ionorigHoro HaBaHTaXKEHHS. Bigomo, 0 MOKa3HUKHU
KpPOBi TBapuH BiJOOpa)KalOTh IHTCHCHBHICTH Iepediry OOMIHHHMX IIpOLECIB, SIKi
BifOyBalOTECA B IXHBOMY OpraHi3aMi ¥ XapakTepu3yloTh (i3ioyoriyHuii craH
tBapuH [15]. OTpumMaHi pe3ynbTaTi JOCIIIKEHHsI CBIIYaTh PO AKTHBALII0 OOMiHY
MPOTEIHY B KPOBI 3a BUIIOIOBAHHS Cynb(ypy LUTpaTy, SIKUH y Iepion JakTamil
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KpOJIEMAaTOK, OYECBHIHO MO3UTHUBHO BIUIMHYB Ha TMepeOir MeTa0oNMiyHUX TPOIIECiB

iXHBOTO Opraizmy

BucnoBku. BrirrouenHst 1o paniony kponemarok 3a 14 ni6 10 ociMeHiHHS
# g0 20 moOu nmakramii UMHKY LUTPATy 3 PO3paxyHKy 8 Mkr S/kr macu Tina
301IBIIyBa O KUIBKICTH ~ €PUTPOLMTIB,  JICHKOLMUTIB Ta  I'PAHYJIOLMTIB,
KOHIICHTPALIII0 TeMOIJI00iHY, CepeiHii BMICT reMOrIO0iHy B €pUTPOLIUTI, INPUHY
PO3TIOALTY SPUTPOLHUTIB, aKTHBYBAIIO OOMIH MPOTEIHY, IO MTO3HAYIIIOCS BHUIIUM
BMicToM npoteiny Ta aktuBHicTIO ACT, AJIT i myxHoi ¢ocdaTasu y kposi Ha 20
o0y maKTarii.
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CHANGES IN THE BLOOD PARAI\/IgllzTERS OF RABBITS DUE TO
DRINKING SULFUR COMPOUNDS
A. Dychok-Niedzelska, Y. Lesyk, lvany'cz kyj I.
Institute of Animal Biology, National Academy of Sciences, Lviv, Ukraine
The article presents the results of blood parameters of female rabbits under the
influence of sulfur citrate and sodium sulfate on their body. The research was
carried out on female rabbits of the second breeding of the Hyla breed at
Gorlytsia, village. Dobryans of Horodotsky District, Lviv Region. Female rabbits
of the control group were fed without restriction full-rational granulated
compound feed with free access to water. The animals of the 1st experimental
group were fed the feed of the ration of the control group and drank sulfur citrate
during the day, at the rate of 8 ug S/kg of body weight. Females of the Il
experimental group were fed with feed of the diet of the control group and given
sodium sulfate in the amount of 40 mg S/kg of body weight with water.
Supplements were given to female rabbits 14 days before insemination and up to
20 days of lactation. In the preparatory period on the 10th day from the beginning
of the study and in the experimental period on the 20th day of lactation, blood
samples were taken from the marginal ear vein of female rabbits for hematological
and biochemical studies. It was established that drinking sulfur citrate at the rate
of 8 ug S/kg of body weight in the diet of female rabbits 14 days before
insemination and up to the 20th day of lactation increased the number of
erythrocytes (P<0.05), leukocytes (P<0.05), and granulocytes (P<0.05),
hemoglobin concentration (P<0.05), average hemoglobin content in erythrocytes
(P <0.05), the distribution width of erythrocytes (P<0.05), activated protein
metabolism, which was characterized by a higher protein content (P<0.05) and the
activity of AST, ALT and alkaline phosphatase, respectively (P <0,05-0.01) in
blood on the 20th day of lactation compared to the control group.

Key words: sulfur compounds, nanotechnology, mineral substances,
blood parameters.
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IMAM'SITKA JIJISI ABTOPIB CTATEM
MoBu BUAAHHS - YKpaiHCbKa, aHTJIHCHKA.

PEJAKIIIMHA ITOJITUKA OO0 MYBJIKAIIA

1. o 30ipHuka  NpUHAMAIOTBCS  CTarTi  MPOOJIEMHO-IIOCTAHOBYOIO,
y3araJibHIOI0Y0r0 Ta METOIMYHOTO XapaKTepy, B SIKUX BHCBITIIOIOTHCS pe3yJIbTaTH
HAYKOBHX JIOCHI/DKEHD 3 CTATHCTHIHOIO 0OPOOKOIO JaHWX, [0 MAlOTh TEOPETHUIHE
Ta MPAaKTUYHE 3HAYCHHS, aKTyaJbHI JJIsI CUIBCHKOTO TOCHOAAPCTBA SIKi paHilie He
ITyOJTIKyBaJINCh.

2. ABTOpPU HECYTh BIiINOBIiNANBHICTH 3a OpPHIIHAJBHICTH (IUIAriat) TEKCTY
HAyKOBOI CTaTTi, JOCTOBIPHICTH HABEICHUX (DaKTiB, IUTAT, CTATUCTUYHUX JAHUX,
BJIACHHMX Ha3B, reorpadiyHux Ha3B Ta IHIIMX BIAOMOCTEH, a TaKoX 3a Te, 10 B
MaTepianax He MICTAThCS JaHi, 0 He MiIATal0Th BIAKPUTIH MyOTiKartii.

3. ABTopHu naroTh 3romy Ha 30ip 1 00pOOKy MEepCOHAIbHUX JTAHHUX 3 METOI0
BKIIFOUCHHS iX B 0a3y MaHWX BimmoBimHO 10 3akoHYy Ykpainu Ne 2297-VI «IIpo
3axucT nepcoHanbHux ganux» Big 01.06.2010 p. Penaxmis 30ipHuKa rapaHTye, mo
ocoOHMcTi JaHi, OKpiM THX, IO IyOJiYHO TOMAIOTBCA Yy CTaTTi, OYyAyTh
BHUKOPHCTOBYBATHCh BHKJIIOYHO JUI1 BUKOHAHHS BHYTPIIIHIX 3aBAaHb pelakiii Ta
He OyayTh MOMIMPIOBATHCE 1 TIEpeIaBaTHCh CTOPOHHIM 0C0O0aM.

4. ABtopm, sKi € 37100yBauaMHM HAyKOBOTO CTYINEHS KaHIWIaTa Hayk,
acIipaHTH Ta MariCTpy MOBUHHI BKa3aTH HAyKOBOTO KEpiBHUKA.

MOPSAJIOK IMOJTAHHS HAYKOBOI CTATTI

Hdo pemakuii 30ipHMKa Ha eJIEKTpOHHY azapecy bioresurs.ck@ukr.net

HaJICHJIA€THCS eJICKTPOHHMUI MMaKeT JJOKYMEHTIB!

- BimomocTi po aBropiB (popmat daitny *.docx abo *.doc);

- HaykoBa crartsi(popmar daitny *.docx abo *.doc);
opHriHaj 300pakeHb Ta Tpadiku B €IEKTPOHHOMY BHUIIIAIL, (opmary
(*.jpg, *.png, *.gif Tomo), ase He y BUIIISI TEKCTOBOrO JOKYMEHTY;
peleH3is, MmianucaHa JOKTOpoM abo KaHIWAAaTOM HayK i 3aBipeHa
MIEYATKOIO Ti€l YCTAHOBH, [I€ MPALIOE PELCH3CHT (KOJILOPOBa CKAaHOBaHA
KOITist);
JIMCT-KJIONIOTAHHS 3aBipEHMH IEYaTKOIO Ti€l YCTaHOBH, J€ IPALOE
aBTOp i3 pOXaHHAM MyOiiKarii (KoJbOpOBa CKAHOBAaHA KOTIis);
eKCIICpTHHI BICHOBOK TIPO T€, 1[0 B MaTepianaxX He MICTAThCS JaHi, sSKi
HE T UISTaroTh BiIKPHTIH myouikarii (KoIsopoBa CKaHOBaHa KOTTis).

1. Ha3Ba xoHOTO MOKYMEHTY MOBHHHA moumHatucs 3 [Ipi3Buma Im's
[To- ©OatekoBi aBTOpa (Ilpuxnad: Ilpissuwe III. Bidomocmi npo aemopis.;
Ipissuwe LI1. Cmamma., Ipiseuwe LI1I. Manionoxl.; Ipizeuwe LI1. Ipagixl.;
Ipissuwe II1. Peyensia.; Ilpizeuwe LII. Knonomanus., Ilpiseuwe ILII.
Excnepmuuil 6ucrosok.).

2. [licns oTpuMaHHA Ta PO3TJSAY PEIKOJCTIEI0 HAYKOBOI CTaTTi
aBTOpaM OyJie HaiCIaHO BiIOBIHE MOBIIOMJICHHS Ha CICKTPOHHY IIOIITY.
3. OcraTouHe pileHHS MpPO IMyONIKALil0 YXBAIOE PEIKOJICTisA, sKa

TAKOX 3AIUINAE 32 COOOK MPABO HAa JOJATKOBE PELCH3YBaHHS, peaaryBaHHS i
BIJIXUJICHHS] HAYKOBHX CTATEH.
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4. Marepianu, opopmiieHi 3 BIIXWICHHSIM BiJl 3a3HaY€HUX HI)KYE BUMOT
IIOJI0 TOPSIIKY TOJAHHS Ta O(QOPMIIEHHS HAyKOBOI CTaTTi, PEAKOJEris He
po3risiiac.

BUMOT'M O®OPMJIEHHS HAYKOBOI CTATTI

1. o posrisiay npuiiMaroThesl HAYKOBI CTATTi 00CATOM HE MEHIIE 7 CTOPIHOK
TeKcTy, opmar narepy - A4, opieHTaLis - KHIKKOBA, TOJIS 3 YCiX cTopiH - 20 MM,
MIKpsIKOBHIA iHTepBan - 1, kernb mpudty - 12, rapritypa - Times New Roman,
ab3ammwmit Binerym 1,25 cM (171st OCHOBHOIO TEKCTY aHOTAIi# i CTaTTi).

2. CrpyKTypa HayKOBOI CTaTTi:

- VK (BupiBHIOBaHHSI IO JIIBOMY KPat0, MIPUPT - HAMIBKUPHHUIA).

- HA3BA HAYKOBOI CTATTI (BupiBHIOBaHHS IO LEHTPY, MWPUPT -
HAITBXUPHUIA, BEITHKI JIITEPH);

- Ipi3Buie Ta iHimiaan aBTopa (CIIiBaBTOPIB, BUPIBHIOBAHHS IO IICHTPY,

wpudT 3BUYANHHIA);

- Haykosuii cmyninb, 6uYeHe 38ammsi, Mmicye pooomu (IIOBHA Ha3Ba
CTPYKTYPHOTO TiJPO3/IUTY, BUPIBHIOBAHHS 110 LEHTPY, WPUQT - 3BUUANHUHA
KypCHB);

- Anomayis ocnosHolo Mool cmammi (BUPIBHIOBAHHS IO IIHMPHHI, KEIJb
mpudry - 12, xkypcus). O6csar anoramii noBuaen Oytu He merrne 2000
3HaKiB (BpaxoBYIOUH HE IPYKOBaHi 3HAKH), MICTUTH OCHOBHI BHCHOBKH Ta
pe3ynbTaTH podoTH,;

- Kuiouosi cnoea: Bin 5 no 10 cniB (BHpIBHIOBaHHS IO INUPUHI, KErNb
wpudTy - 12, HamiBKUPHUI KypCHB);

- Tekcr HayKoBOi cTaTTi (BHPIBHIOBAHHS [0 IIMPHHI, Keriib mpudry - 12,
MIKPSAIKOBHIA iHTepBan - 1, a63amumit BigcTym - 1,25 cM) i3 3a3HaYEHHAM
HACTYITHHUX €JIEMCHTIB!

AKTYaJbHICTh, JIc BUCBITIIFOETHCS BAXKIIMBICTh TOCI IKCHHS

MeTta jocjigKeHHsl, 1€ BKa3ylOThCS MeTa 1 3aBJaHHSI HayKOBOI'O
JIOCIT PKCHHSL.

Marepianu i MeToaH TOCTiT:KeHHS, JIC BUCBITIIOIOTHCS OCHOBHI METOIH 1

MIPUITOMH, 3aCTOCOBAHI Y HAyYKOBIH CTaTTI.

Pe3yabraTH pocaimikeHHst Ta iX OOroBOpeHHsI, /i€ BHCBITJIIOIOTHCS

OCHOBHI OTpHMaHi pe3yabTaTH JOCIIDKEHHSI, IT0JJaHi y HayKOBiil cTaTTi;

BucHoBkHM i mepcmeKTHBH, /¢ TIIOJAIOTHCSI KOHKPETHI BHUCHOBKH 32

pe3ysbTaTaMy JOCIIUKEHHS Ta MEPCIIEKTHBH ITOIANIBIINX PO3POOOK.

Jlitrepatypa (e MeHmie 8-Mu JDKepen) y MOPSAKY 3rajyBaHHs abo y
angaBiTHOMY MOPSAAKY (aBTOMaTHYHA HyMEpAIlisl CIIUCKY, KErib MpUPTY -
12, mixkpsiaKoBHil iHTEpBaN - 1, BUpiBHIOBaHHS 10 MHpHHI). OGopMILIETHCSE
3a  MbkaepxkaBauM  cragmaprom  JCTY  8302:2015. Ilocunanvs
0(hOpMIISIOTBCS Y KBaJIPATHHUX TY’KKaX.

(ue menmre 15 mrepen)

YHUKaTH MOCHIIaHb aBTOPIB KpaiHU arpecopa.
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30% mxepen 3a ocranHi 3 — 5 pokiB.
References tpancnitepoBanuii (aBTOMaTHYHA HYMEpALlis CITUCKY, KETJb

wpudTy - 12, MiXKpsiaKoBHii iHTepBa - 1, BUpiBHIOBAHHS 110 LIMPHHI).

- Ilepexnao HA3BU CTATTI, Ipizeéuwe iniyiaru asmopa ma Anomayii 3

Knrouosumu cnosamu osoma mosamu (BUPIBHIOBAHHSI 10 IIUPUHI, KETJIb MIPHATY
12, kypcus).

3. B HAYKOBUX CTATTAX HC JOMYCKA€TbCA aBTOMAaTUYHUX HepCHOCiB ciiB Ta

BHKOPHCTaHHSIMAKpOCiB. A03amy IO3HA4aTH TiAbkM Kiasimero “Enter” 3
BHUKOpHCTaHHSIM (pyHKIIT BiJICTYIIB, CYyBOPO 3a00pPOHEHO 3aCTOCOBYBATH IPOOLIN
abo tabymsmito (wrasima “Tab”) st ab3amyBanmst B crarti. He momyckaerbcst
BHUKOPHCTAHHSI YIIUTLBHEHOTO ab0 po3pimkeHoro mpudry:

Tabanunuii Ta rpadgivynmii MaTepian Moxxe OyTH JIHIIE KHIDKKOBOTO (Op-
MaTy, a HOro KiJIbKiCTh JJOPEIHOIO.

Tabauusa MOBHHHA MaTH TOPSIIKOBUI HOMEp, BKA3YETHCS 3J1iBa Tepes Ha-
38010 Tabsmii. HazBa Tabnuni nomaerscs Han tabiuuero (kerb mpudry -
12, wHamiBXUpHWA, MDKpSIIKOBHN iHTepBanm - 1,5, BHPIBHIOBaHHA II0
mmpui). Texer tabmu mopaeTsest rapuityporo Times New Roman (keriib
mpudry - 10, MixkpsiakoBuii iHTepBan - 1).

PucyHoKk MOBHHEH MaTH MOPSAKOBUH HOMEp Ta OyTH LiTiCHUM rpadidHuM
00'eKTOM (3rpyroBaHmM); HOMEp i Ha3Ba BKa3yIOThCs 1m03a 00'ekToM (Kerib
mpudTy - 12, HamiBXUPHUKI, MIKPSIIKOBUH iHTepBan - 1, po3MilIeHHS 1O
TIAPHHI ).

@opmynu (31 CTaHIAPTHO HYMEPAIi€l0) BUKOHYIOTBCS B PEIaKTOpi
Microsoft Equation.
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NOTE FOR AUTHORS OF ARTICLES
The publication's languages are Ukrainian, English.

EDITORIAL POLICY REGARDING PUBLICATIONS

1. Articles of a problem-setting, generalizing and methodological nature are
accepted for the collection, which highlight the results of scientific research with
statistical processing of data, which have theoretical and practical significance, are
relevant for agriculture and have not been published before.

2. The authors are responsible for the originality (plagiarism) of the text of
the scientific article, the reliability of the given facts, quotations, statistical data,
proper names, geographical names and other information, as well as for the fact
that the materials do not contain data that are not subject to open publication.

3. The authors consent to the collection and processing of personal data for
the purpose of including them in the database in accordance with the Law of
Ukraine No. 2297-VI "On the Protection of Personal Data" dated June 1, 2010. The
editors of the collection guarantee that personal data, except for those publicly
presented in the article, will be used exclusively for the internal tasks of the editors
and will not be distributed or transferred to third parties.

4. Authors who are holders of the scientific degree of candidate of sciences,
post-graduate students and masters must indicate the scientific supervisor.

SCIENTIFIC ARTICLE SUBMISSION PROCEDURE

An electronic package of documents is sent to the editors of the collection at
bioresurs.ck@ukr.net:

- information about the authors (file format *.docx or *.doc);

- scientific article (file format *.docx or *.doc);

- original images and graphics in electronic form, format (*.jpg, *.png,
*.gif, etc.), but not in the form of a text document;

- a review signed by a doctor or candidate of sciences and certified by the
seal of the institution where the reviewer works (color scanned copy);

- a request letter certified by the seal of the institution where the author
works with a request for publication (color scanned copy);

- expert opinion that the materials do not contain data that are not subject to
open publication (color scanned copy).

1. The title of each document must begin with the Author's Surname. Name
and patronymic of the author.

2. After receiving and reviewing the scientific article by the editorial board,
the corresponding message will be sent to the authors by e-mail.

3. The final decision on publication is made by the editorial board, which
also reserves the right to additional review, editing and rejection of scientific
articles.

4. The editorial board will not consider materials prepared with a deviation
from

the below-mentioned requirements regarding the order of submission and
preparation of a scientific article.
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REQUIREMENTS FOR DESIGN OF A SCIENTIFIC ARTICLE

1. Scientific articles with a volume of at least 7 pages of text, paper format -
A4, orientation - portrait, margins on all sides - 20 mm, line spacing - 1, font size -
12, typeface - Times New Roman, paragraph indent 1.25 cm (for the main text of
annotations and the article) are accepted for consideration.

2. Structure of a scientific article:

- UDC (alignment on the left edge, font - bold).

- TITLE OF THE SCIENTIFIC ARTICLE (aligned in the center, font -
semi-bold, capital letters);

- Surname and initials of the author (co-authors, center alignment, normal
font);

- scientific degree, scientific title, place of work (full name of the structural
unit, center alignment, font - normal italics);

- Abstract in the main language of the article (width alignment, font size - 12,
italics). The length of the abstract should be at least 2,000 characters (not including
printed characters), contain the main conclusions and results of the work;

- Keywords: from 5 to 10 words (width alignment, font size - 12, bold italics);

- The text of the scientific article (width alignment, font size - 12, line spacing -
1, paragraph indent - 1.25 cm) with the following elements indicated:

Relevance, where the importance of research is highlighted

The purpose of the research, which indicates the purpose and tasks of the
scientific research.

Research materials and methods, which highlight the main methods and
techniques used in the scientific article.

Research results and their discussion, which highlights the main research
results obtained, presented in a scientific article;

Conclusions and prospects, where specific conclusions based on research
results and prospects for further development are presented.

References (at least 8 sources) in the order of mention or in alphabetical order
(automatic numbering of the list, font size - 12, line spacing - 1, width alignment).
It is drawn up according to the interstate standard DSTU 8302:2015. References
are placed in square brackets.

(at least 15 sources)

30% of sources for the last 3-5 years.

References transliterated (automatic list numbering, pin

font size - 12, line spacing - 1, width alignment).

- Translation of the TITLE OF THE ARTICLE, Surname, initials of the author
and Annotations with Key words in two languages (width alignment, font size 12,
italics).

3. In scientific articles, automatic word transfers and the use of macros are not
allowed. Mark paragraphs only with the "Enter" key using the indentation function,
102

it is strictly forbidden to use spaces or tabulation ("Tab" key) for paragraphing
in the article. It is not allowed to use condensed or sparse font:
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- Tabular and graphic material can only be in book format, and its quantity is
appropriate.

- The table must have a serial number, indicated on the left before the name of
the table. The name of the table is given above the table (font size - 12, bold, line
spacing - 1.5, width alignment). The text of the table is presented in Times New
Roman typeface (font size - 10, line spacing - 1).

- The drawing must have a serial number and be a complete graphic object
(grouped); the number and name are indicated outside the object (font size - 12,
bold, line spacing - 1, width placement).

- Formulas (with standard numbering) are performed in the Microsoft Equation
editor.






