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SMART-GRID NETWORKS OPTIMIZATION ON THE

BASE OF THE PHASORS USAGE
ONTUMIBAILIA SMART-GRID MEPEK HA OCHOBI
BUKOPUCTAHHS ®A30PIB
Komenda N.V./ Komenaa H.B.
Ph.D., Associate Professor/ k.m.u., doyenm
ORCID: 0000-0002-5944-8665
Lutsk National Technical University, Volyn region, Lutsk, street Lviv, 75, 43000
Jlyyvkuii HayionanbHuti mexuiunull yHisepcumem Bonauncvka o01.,
m. Jlyyvk, eya. Jlvsiecovka, 75, 43000

Anomauia. Pozeumox cucmem eneKmponocmayanHs 30IUCHIOEMbCS 8 HANPAMKY ix
0a2amocmopoHHb020 YNPAGNIHHA i 8NPOBAOIICeHHs smart mexHonoeiu. Mepeoici nosunni emimu
Kepysamu nepeoauero eHepeii ma ii CNONCUBAHHAM, NPUHOMY, POOUMU Ye 8 DeHCUMI PeanrbHO2O0
uacy, 3 MAKCUMAIbHOI e@eKmusHiCmIo ma HA OCHO8I BUKOPUCMAHHA HOBUX BUMIDIOBATbHUX
mexnonoeiu. @Pazop Hadae Habacamo mouHiwy iHgopmayiro npo  Gopmy  epagika
eeKMPOCHONCUBAHHS BHACTIOOK OibUol pO30LIbHOI 30aMHOCMI Ma CUHXPOHI3AYil 3 HacoM.
Mopgomempuuruii nioxio 003601A€ YCYHYMU NOMEHYIUHI HeOONIKU BUKOPUCMAHHS (ha3opa.

Kniouoegi cnosa: Smart-grid, mopghomempuunuii nioxio, gpazop.

Beryn.

Posnoainiene BUpOOHUIITBO €HEPrii - KOHIIEMIi Oy IBHUIITBA JKEPEJ €HEprii Ta
pPO3MOJIIBYUX ~ MEpEeX, sKa  CKJIaJaeTbcss 3 Oe3miul  CHOXKHMBayiB,  fKI
BUPOOJISIIOTH €JIEKTPUYHY EHEPTito JJIsl BJIACHUX TMOTpeOd, a TaKoXK CHPSIMOBYIOTH

HAJUJIMIIIKY B 3aralibHy MEPEXY, pUCYHOK 1.

Centralized Power Clean, local power

Y 4

Pucynok 1 — Po3noxinieHe BHUpOOHMITBO eHepril

JlaHM# TIIX1T JO3BOJISE:
e 3HM3UTH BTPAaTH EJICKTPOCHEPTii MpH TPaHCIOPTYBaHHI Yepe3 MaKCHMaJbHE
HaOJIMKEHHS eJIEKTPOreHepaTOPiB JI0 CIOKUBAYIB, X JI0 PO3TAIlyBaHHS iX B
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OJIHIN OyIiBi.

e 3MEHIIUTH YHUCIO, NPOTSKHICTH 1 HEOOXiIHY MPOMYCKHY 3JaTHICTb
MaricTpaJbHUX JIIHIN eIeKTporepeaayi.

e [loM'SKIIMTH HACHIIKK aBapii Ha [EHTPAIbHUX €JIEKTPOCTAHINAX 1 TOJIOBHUX
JHISIX €JIEKTpoIepeiad 3a paxXyHOK HasIBHOCTI BJIACHUX JIPKEpEJ €HEeprii.

e 3a0e3MeynuT B3a€EMHE OaraTopa3oBe€ pE3EepPBYBAaHHS EIEKTPOTCHEPYIOUNX
IIOTY>KHOCTEM.

e 3HU3WTH HETATUBHUMA BIUIMB HA HABKOJHUIITHE CEPEIOBUINE 3a PaXyHOK
3aCTOCYBaHHS  3aco0iB aJIbTEPHATUBHOI ~ €HEPreTHKH, OUIBII  IMOBHOTO
BUKOPWCTAHHSA MOTEHIIHHOT €HePTii BUKOTTHOTO MaJIiBa.

Ak BiloMO, HasiBHI 0a30BI NPUHIMIM peami3aiii KoHmeniii smart-grid 3
BUJIIJIEHHSAM TPbOX MOKOJiHB: smart-grid 1.0 (one way) — pearyBaHHS Ha IOIMT;
advanced measurement infrastructure (AMI) mepexa (Ha 6a31t AMR, RTU 1 T.iH.
NPUCTPOIB) Ta creriaidizoBaHoro mnporpamHoro 3abesneueHns (EMS / SCADA);
posnojiieHa apTomatuzaris smart-grid 2.0 (two ways) - IP-mpotokou;
eJleKTpoMoOini; 30epiranHs eneprii; smart-grid 3.0 — pOyMIHT €Heprii; TOPTiBJsA
eHeprieto peer-to-peer (N-ways), pucyHok 2.

| Smart grid

—fpe Electric powear network | b’

- ToleCommunications netework

1'{:" _h"f -T.\-::.‘_h-:ll.llli

Pucynok 2 — IToxoJsinast Smart Grid

Crporogni cmocoOu mepeaayl eleKTpoeHeprii 0a3yloThCs Ha MPHUHIIMIIAX
«OJTHOCTOPOHHBOTO»  3B'SI3Ky,  po3poOjeHux  OaraTo  JECATUIITH  TOMY:
€JICKTPOCTAHIIISl HAIMpaBJISIE €JEKTPOSHEPril0 10 BUPOOHWYUX 1 O(ICHUX CHOPYI,
KUTJIOBUX OYAWHKIB 1 T.J. BIIBIIICTE HE 3aMUCIIOETHCS MPO T€, [0 HACTAHE JICHb,
KOJIU Mepexka TepecTtaHe OyTH ILEHTPai30BaHOO, 1 MOBUHHA Oyje MiATPUMYBATH
nepeaady eHeprii BiJi COHSTYHUX Oarapei, po3MillleHUX Ha jJaxax OyiBelb, 1 eHeprii,
110 BUPOOIIsiEThCs Oe3miuyto BiTporeHeparopiB. Tomy ii iHPpacTpykTypa 1 KEpyBaHHS
MOBMHHI CTaBaTH BCE OUIbLI «PO3yMHUMMH», 100 3a0€3MeYUTH PO3MOAIN EHEeprii,
OTPUMAHOI 3 PI3HUX JpKepen. Mepeki MOBUHHI BMITH KepyBaTH IMepeaadero eHeprii
Ta 1i CHOXHMBaHHSAM, WPUUYOMY, POOUTH II€ B PEKUMI pEaTbHOr0 dYacy, 3
MaKCUMaIbHOI €()EeKTHUBHICTIO Ta HA OCHOBI BUKOPHUCTAaHHS HOBHUX BHMIPIOBALHUX
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TEXHOJIOT1M, PUCYHOK 3.
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Pucynok 3 — Ynpas/iiHHA HaBaHTaKeHHAM smart-grid

HepiBHOMIpHICTh HABaHTa)KEHHSI HETaTUBHO BIUIMBA€E HA MPOIEC BUPOOHUIITBA,
nepenavyi Ta pO3MOAUTY €NeKTpUYHOI eHeprii. BupiBHIOBaHHS € ormeparlli€ro, 10
NOBUHHA OyTH J1eTalbHO OOIPYHTOBAHOIO, BUBRKEHOIO Ta CIUPATUCH HA PETEIbHUM
PO3paxyHOK Ta aHaJi3 HEPIBHOMIPHOCTI. AKTYalIbHICTh JaHUX JOCIIHKEHb MOCTIHHO
3pocTae BHACTIIOK [1]:

® [IOCTIHOTO 30UIBIICHHS TOTUTY Ha €JIEKTPUYHY CHEPTIIO;

e iHTerpaii Ta ynpaBJiHHS BiTHOBIIOBAaHUMH JIKEpeIaMH €HEeprii;

e 3aj1a4 ONTUMAJIBHOTO BUKOPHUCTaHHS CTapiouuX aKTHUBIB

€JIEKTPOCHEPT€TUYHUX CUCTEM;

® HEOoOX1THOCTI 3a0€3MeUeHHs HAIHHOCTI MOCTavYaHHsI €JIEKTPOCHEPTi;

® HEOOXITHOCTI EHepreTUYHO1 €(DeKTUBHOCTI 1 O€3IEKH;

® JMHAMIYHOT pOOOTH CHCTEM EIEKTPOTIOCTaYaHHS.

OCHOBHM TEKCT.

B nanuii yac Bce OUIBIN aKTyaJIbHHM CTa€ JOCTIHKCHHS, BIPOBAKEHHS Ta
NOCTIHE BJIOCKOHAJICHHS PSIIy CUCTEM, L0 3A1MCHIOIOTH MOHITOPHUHI, KOHTPOJIb Ta
YIOPaBIiHHSA PEKUMaMU POOOTH CHCTEM €JEKTPONOCTayaHHs, 1[0 BKJIIOYAIOTh BCI
JIAHKU MpoIlecy TeHepallii-nepeaayl Ta po3noAuTy 1 CIOKUBAaHHS €JIEKTPOEHeprii.

JInst 3HWKEHHA TMONUTY B TMEpPIOAM BUCOKOI BapTOCTI  €JIEKTPOEHEpPTii
IHTeNeKTyanbHI 3aco0M 3B'I3KY Ta BHUMIPIOBaHHS BIJCHIJKOBYIOTH PEXUMHU
HaBaHTaXEHb Ta OOMIHIOIOTHCS IHPOPMAITIEIO 3 EHEPTOCUCTEMOIO.

ISSN 2567-5273 5 www.moderntechno.de
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Jiist TOro 1106 MOTUBYBATH iX, 100 CKOPOTUTH BUKOPUCTAHHS 1 BAKOHYBATH TE,
0 HA3WBA€THCS MIK CEKBECTpY ab0 MK BUPIBHIOBAHHS, I[IHU €JIEKTPOCHEPTii
301BIIYIOTECS B TEPIOJM BUCOKOTO TMOMHUTY, 1 3HUKEHHS B MEPIOJAM HU3BKOTO
MOTINTY.

BukopuctoBytoun  aqropuTMH =~ MaT€MaTH4YHOTO IPOTHO3YBaHHS  MOJKHA
nependavnTH, CKUJIbKM PEe3epPBHUX I'€HEpaTOpiB HEOOXIJHO BUKOPUCTOBYBATH, 1100
JOCSTTH TICBHOI IHTEHCUBHOCTI BiAMOB. Y TpaJMIIAHINA CITIIl, IHTECHCUBHICTH B1JIMOB
MOXe OyTH 3MEHIIICHA TUTHKH 3a PaXyHOK OUIBINOI KIJTbKOCT1 pe3€PBHUX T'€HEPATOPIB.

B smart-grid, 3MeHIIIEeHHS HaBaHTa)XEHHsI HABITh HEBEJIUKOI YACTUHM KJIIEHTIB
MOX€ YCYHYTH 110 mpooOsiemy. Smart-grid Moke TmomnepeauTd BCIX KIHIEBUX
MpUiiMaYiB €JIEKTPOCHEPrii Ha OCHOBI BMKOpPUCTaHHS TexHoJorii internet of things
(iot), mpo HEOOXIIHICTh TUMYACOBOTO 3MEHILIICHHS HaBaHTaX€HHs (1100 JaTu dac,
o0 3amyCTUTU AOJATKOBI TE€HEPYIoYl MOTY>XHOCTI) abo OesnepepBHO (B pasi
00OMEKEHUX PECYpCiB).

Orminka crany smart-grid 3/1HCHIOETHCSI HA OCHOBI PI3HUX METO/IIB.

WLS meron:

J(x)zim:[z—h(x)}TR_l[z—h(x)}, (1)

ne i=1,2,..m;
R= diag{of,azz,af,...a,i} = Cov(e) = EL e- eTJ .

Po3B’si3aHHS BUIIEBKA3aHOTO pPIBHSIHHA € I1TEPATUBHUM 3 BHKOPUCTAHHSIM
Metona HeroroHa.

binbm ckinagaHi METOAM, IO TO3BOJISIOTH YCYBATH IITyM, Ta HAaJaBaTH NPIOPUTET
TUM YU 1HIIIUM BUMIPIOBAHHSIM:

- Meton oproronansHoi Tpancdopmariiii (OT);

- T'i6puanuii meton (HM);

- Hopmosgani piBHsiHHA 3 oOMexeHHsiMu (Ne/C);
- Hachtel augmented matrix.

Jist orpuMaHHs BUXiAHOI 1H(OpMAaIii s 3amycKy MpOLECY OLIHKH CTaHy
smart-grid BUKOPHCTOBYIOThCS p13HI cUCTEMH, 30kpeMa Supervisory Control and Data
Acquisition (SCADA) ta Phasor Measurement Unit (PMU). /[ BceOIgHOT OIIHKA
HAC I[IKaBUTh BUMIPIOBaHHS Tpadika EJIeKTPUYHUX HABAHTAKEHb, SIK HAWOLIBII
MOBHOI XapaKTepUCTUKU HABAHTAXEHHS Yy BY3Jl CHCTEMH €JIEKTPONOCTAYaHHS.
311iiCHUMO MPOCTE MOPIBHAHHS JAHUX CHUCTEM.

Cucrema SCADA KOHTpOJIIOE, ONTHMI3Y€E Ta YIPABIIAE€ CUCTEMaMH TeHeparlii Ta
nepenadi enektpudyHoi eHeprii. PMU (da3zopu) - 1me npuctpiid Jjisi BUMIPIOBaHHS
dbopMHU €NEKTPUYHOT XBUJIl B €ICKTPUYHIA MEPEXi 3 3aCTOCYBAaHHSM CHEIIAIbHOTO
JoKepena Ui CHHXpoHi3amii 3a yacom. CHHXpOHi3allis 3a YacoM J03BOJIsE
MOPIBHIOBAaTH BUMIPH Yy peajbHOMY 4Yacl 3 PI3HUX YacTUH Mepexi. Take
BUMIPIOBaHHS BIJOME K CHHXpO(a3zop ad0 CUHXPOHI30BaH1 KOMIUIEKCHI aMILTITYAH.
BracHe mpuctpiii BUMIpIOBaHHS KOMIUIEKCHUX aMIUIITYJl MOXE OyTH SIK OKpEMHM
OPUCTPOEM, TaK 1 JOAATKOBUM (PYHKI[IOHAJIOM IMPUCTPOIO PENEHHOr0 3aXHUcTy abo
IHIIMX TPUCTPOIB EJNEKTPUYHUX Mepex. Pe3ynpTaT MOPIBHSAHHS 3alyIIEMO B

ISSN 2567-5273 6 www.moderntechno.de
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Tabmuiro 1.
Tabaunus 1 Pe3yabTaTn NOpiBHAHHS MapaMeTpiB CHCTEM
ATpudyT SCADA PMU
Po3zninbHa 31aTHICTH 1 3amip koxHi 2-4 10-60 3amipiB B CEKyHLy
BHMIPIOBAHb CEeKYHIHU
3amipu Benuunna TiabKH Benuunna 1 ha3oBuii KyT
CunxpoHizalis yacy Hi Tak
3acTocyBaHHS JloxanbHUI MOHITOPUHT ['noGanbHui
1 KOHTPOJIb MOHITOPHHT 1 KOHTPOJIb

Sk Bunno 3 Tabmuui 1, PMU Hanae HaGarato TouHinry iH(popMaIliio npo Gopmy
rpadika eIEeKTPOCIOKHBAHHS BHACHIOK OUIBIIOI PO3AUIBHOI  3aTHOCTI Ta
cuHxpoHizamii 3 uacom. Tomy, PMU (¢da3opu) BBakawoTbcs OJHUMHU 3
HalBaXUIMBIIINX CKJIAJJOBUX EJIEKTPUUHUX MEPEK Y MaHOYTHBOMY.

dDazopu.

CurHanm 3MIHHOTO CTpyMy MOXKe OYTH MaTeMaTHYHO TMPEACTaBICHUI
PIBHSIHHSIM:

x(t) = X,,, cos(wt + @), ()
ne X,,, — aMIUTiTy]a CHHYCO11aJdbHOTO CUTHAITY;
w = 2mf — MUTTEBA YACTOTA;
¢ — KyTOBa BIJIIPaBHA TOYKA MPOLIECY.
VY dazoBomy no3HaueHHi 1 popMa CUTHATY 3a3BHUail peicTaBlIeHa SK:

X =%ml/,. 3)

BekTop o0epTaHHs, KUl BUKOPUCTOBYETHCS ISl OMUCY CXEM 3MIHHOTO CTPyMY
XapaKTEepU3y€eThCd BeaMuMHamMu 'Benuunna' Tta '@aza’. 3a BHU3HAUYEHHAM BOHHU

00epTarThCs MPOTH TOJAUHHUKOBOI CTPUIKH, PUCYHOK 5.
"'148] ‘7:45: Mpegcmal asHHA y Busaagl pazopa

WwuHa 1 WuHa 2 P

X ‘ \' 2l

{_ prp— ] w— CUTHATN 2
e _Reference ===== Reference
\ \ X F A |
\_// : - [ b LVl x L )

time =0 \ / time =0

CnineHuit Reference CurHan B BifganeHux Micusix € MOXIUBUIA 3aBOAKKM GPS cuHXpoHizauji

Pucynok 5 — IlpeacraBiieHHs1 CUTHAJTY Yy BUIJIsIAI (pa3opa

ISSN 2567-5273 7 www.moderntechno.de



Modern engineering and innovative technologies Issue 23 / Part 1 éw

e Cunxpodazop — ¢as3op, AKHIl HaKIAAAETHCA Ha HAA3BUYANHO TOYHE
MOoCUJIaHHA Ha 4dac (3 roquHHukoM GPS).

e CunxponizoBaHi (azopu (cuHxpodazopu) 3abe3neuyioTh BUMIPIOBAHHS B
pealbHOMY Yacl eJEKTPUYHUX BEJIUYHH I10 BC1i €HEPrOCUCTEMI.

e dazopu, 1O MICTITh peE3yNbTYIOUUH Yac, MOXYTh OyTH IepelaHi
JOKaJIbHOMY a00 BiJJlaJieHOMYy IpuiiMady 3 4YacToTor a0 60 3pa3kiB B
cexkyHny. [locTiiiHO BUMIpIOE HANPYTy Ta 1HIII KJIFOYOBI TapaMeTpH 1 epeae
BIIMIY€H]1 YaCOM [OBITOMJIEHHS.

Hexinbka PMU mig’eqHyrOTbCS 10 KOHUEHTPATOPIB JaHUX, SKi B CBOIO YEpry
MJETHYIOTHCS IO KOHIICHTPATOPIB JaHUX O1JIBIII BUCOKOTO 1€pApXI4HOTO PiBHS, 110 B
CBOIO Yepry MiIEHYIOTHCSA 0 TI00aIbHOT MEPEKi KOHTPOJIIO €NEeKTPOSCHEPTeTUIHOL
CHUCTEMH B PEXHUMI pealibHOTO Yacy [2].

Konuentparop nannx ¢asopis (PDC):

e BupiBHioe iHpopMmallil0 3a 4acoMm, MpU OTPUMAHHI BXIJIHUX MOBIJOMIICHb
PMU 3 #AexkibKOX BUMIPIOBAJIbHUX MPUJIAAIB 1 HAJCUIAE€ arperoBaHUi
CUHXPOHI30BaHMI HAOIp JaHUX AK €IMHUM MOTIK TaHUX.

e ApxiBye naHi Ta 00po06se iHpopMmaIrito.

e OOMiHIO€eThCS 3anucamu 3 iHmMMU PDC depes 3axuilieH] KaHaJIu 3B SI3KY.

['nobGanbHa Mepexka KOHTPOJ enekTpoeHepreTuyHoi cuctemu (RTDMS)
JTIO3BOJISI€ MIAKIIOUEHHS CHEIaIbHO PO3pO0JIEHOr0 MPOrpaMHOTO 3a0e3MeUeHHsT Ha
OCHOBI cuHXpodazopa aJisg 3a0e3MeYeHHsS MOHITOPUHTY B PEXKHMI PEaJbHOIO 4acy
CUTYyallil B PErioH1 JUIsl ONepaTopiB, MJIaHYBAIbHUKIB Ta ONEPATUBHUX 1HXKEHEPIB, a
TaK0XX MOXJIMBICTh KOHTPOJIIOBATH Ta aHaI3yBaTH JUHAMIKY €HEPrOCHCTEMH Ha
OCHOBI 3aMipiB/00YHCIICHB:

¢ (pa3oBUX KyTOBHUX BIIMIHHOCTEH (CTpEC MEpPExKi);

e CcTalOUIPHOCTI MaJIMX CUTHAJIB (KOJMBAaHHS Ta eMII(DyBaHH:);

HEeCTa01ILHOCTI YaCTOTH,

nucOaliaHe reHepallii Ta HaBaHTaKeHHS;

YYTIUBICTH CIIBBIHOIICHHS — [IOTYKHICTB/KYT (a3;
Yy TIUBICTh CiBBIAHOMIEHHS — [loTyXHICTB/HampyTa.

[Tpu Bcix mepeBarax BukopucTanas PMU, BOHM MarOTh psJ HEIOJIKIB, YW,
MOJKHA CKa3aTd, MOPOKYIOTh psAd 3a4ad, [0 HEOOXIMHO BHPIMHUTH I 1X
e(eKTUBHOTO BUKOpucTaHHs. Cepen HUX:

e Bigyam3ania naHux PMU — Bakko Bizyani3yBaTd Ta YIPABJISITH BEIUKUMU
o0caraMu JaHux;
nepenaya gannx PMU — Bumaraetbcs Jopora Mepexa 3B’ sI3Ky;
3aja4a oNTUManbHOro po3MinieHHss PMU B Mepexax;

BHMCOKI 1HBECTHIIIT;
pI13H1 BUMOTH BijJl KOMyHAJbHUX Ta 1HIIWX HaJaBa4diB MOCIYT;
3aTPUMKHU 3B’ S3KY.

YacTkOoBOMY BHPIIICHHIO BKa3aHUX MIPOOJEeM MOXEe CHpUATH Moaudikarlis
dazopa 3a 70moMOT0or0 MOPGHOMETPHIHOTO T TXOTY.

ISSN 2567-5273 8 www.moderntechno.de
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MopdomeTrpudHuUii miaxig

MopdomeTpis € BigoMuMm iHCprMeHTOM aHani3y dbopmu (1)iryp 1 IIUPOKO
BUKOPHCTOBYETBCS IS aHamsy HeplBHOMlpHOCTl dopMu B pI3HUX HayKax —
METUIINHI, reorpa(bu MaTeplaJIOBHaBCTBl [3-7]. Ti 3acTocyBanHs 103BOMNSE OTpUMATH
NIETAITbHY OHIHKy dopMu, 1, TaKUM YHHOM, JIOCKOHAJIBHO IpPOAaHAJI3yBaTU
HEPIBHOMIPHICTh (pa3opa, pUCyHOK 6.

+1

-1

Pucynoxk 6 — Mopdomerpis ¢asopa

dirypa ¢azopa yTBOpIOE 3aMKHEHHUH OaraToKyTHHK MEBHOI ¢opmu. Ko
cykynHa ¢opMa CHTHAIy BIAMNOBiAaE cuHyca, TO naHa Qirypa € xoynom. Jjisg OIiHKH
bopmu pazopa MOKIMBO BUKOPUCTATH MOP(HOMETPUUHI TapaMeTpu (M 1M, M, )

Oxpyrmicts (M| =R ;. /R
BEJIMKIM HEepIBHOMIPHOCTI (R, < R, ) M, —0. dxmo R, =R

min max

JETabHO XapaKTepu3ye HepiBHOMIpHICTh. [Ipu
To M, A, 1

max )

max ?
¢dazop € piBHOMIPHHUM.

KommnakTHicTh (M2 =4 - S/ HZ) BM3HAYAE€THC AK BIJHOLICHHS MIXK

wiomero  JIPT (S ) 1 KBaapatoM 1ii MEpPUMETPY (H ) B ymoBax 3HayHOI

HepiBHOMipHOCTI JIPT Benmuumna [/ 3Ha4yHO 3pocTae mpu (PaKTUUYHO HE3MIHHIM
BeJIMYMHI S 1, BianosinHo, M, —0. IIpu cunycoigHoMy cursam ¢asop € Kosuom, s

skoro M, =1. binbll geranbHuil onmuc Ta aHali3 MOP(OMETPUYHUX IOKA3HHKIB

HasBHUH B poboTtax [3-9].

OcHOBHOIO TIepeBaror0 Mop(poMeTpUYHOro MpeAcTaBiieHHs ¢azopa € Te, M0
BOHO 703Bojisie B PMU Bianosiani 10-60 3amipiB, 1110 MepenarOThCS Ha CEpBEPH IS
00pOOKM OJHUM 3HAYEHHSAM MOP(POMETPUYHOI OLIHKUA Ta BIAMOBIIHOT aMILUIITYIU
CHHYCO11aJIbHOI'O CUTHAIY.

X:(Xm;Ml)v(Xm;Mz) 4)

Bracnigok 3actocyBaHHS MOP(OMETPUYHOI OIIHKM MH MOXEMO YCYHYTH
noTeHmiini Hepogiku PMU, Tabmunsg 2.

ISSN 2567-5273 9 www.moderntechno.de



Modern engineering and innovative technologies Issue 23 / Part 1 (N§

Taoaunga 2

BrnuinB BUKOpUCTAHHA MOP(QOMETPUYHOL

Henoaixk PMU .
OIIIHKH

- BOXKKO BI3yaJIi3yBaTH Ta YHPABIATH | - 0OCAT JaHUX 3MEHIIYeThCs B 60 pasiB
BEJIMKUMU 00CSTaMH JaHUX

- BUMAra€eThCs JIopora Mepeka - BHACJIIIOK 3HAYHOI'O 3MEHIIEHHS KiIbKOCTI

3B’S13KY Ta BEJIMKI 1HBECTHUIIIT JTAHUX, 3MEHIITYIOTHCS BUMOTH JI0 TIepeaayl
1H(opMallii B pexxuMi peaibHOTO Yacy Ta
rapaMeTpiB CHHXPOHI3AII1, 1110
3JICIIEBITIOE CXEMY

- 3aTPUMKH 3B’ 513Ky - 00csr mepenavl JaHUX BITUYTHO
3MEHIIY€ETHCS, 1110 YaCTKOBO YCYBA€ JaHy
npooaeMy
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Abstract. The development of power supply systems is carried out in the direction of their
multilateral management and the introduction of smart technologies. Networks must be able to
manage the transmission of energy and its consumption and to do it in real time, with maximum
efficiency and based on the use of new measurement technologies. The phasor provides much more
accurate information about the shape of the power graph due to its higher resolution and time
synchronization. The morphometric approach makes it possible to eliminate the potential
disadvantages of using a phasor.

Key words: Smart-grid, morphometric approach, phasor.
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Abstract. Educational portals proved their efficiency as an integral part of the modern
educational process. Due to the new wave of mobile technology, educational mobile applications
supplant textbooks and even web-systems. On the other hand the abundance of information leads to
an urgent need in knowledge structuring. Concept maps proved themselves as a powerful tool of
assimilation and formalization of knowledge. This paper presents a new mobile educational
application for distance learning based on interactive concept maps, which will allow learners to
explore any subject in an effective way.

Key words: concept maps, force-directed algorithm, flutter, mobile application

Introduction.

The development of information technology and the widespread usage of the
Internet in various fields of professional and scientific activities have made
informational and educational web resources an accessible and convenient source of
various information of general and professional orientation.

At the same time, the world is unconditionally increasing the use of mobile
applications for facilitating access to the necessary information. Today, smartphones
have features comparable to the average computer, and this portable mobile device
can engage students in the learning process much more dynamically than a laptop or
tablet. The benefits of smartphones for students are undeniable due to adding more
flexibility and readiness in the learning process.

Information and educational portals should be adapted to the ontology-oriented
model of educational content [1]. It provides the formalization of information
content, ontological modeling of the subject area and didactic function, which
provides presentation and visualization of the required educational information.
Usage of concept maps of various types as the method of visualization of professional
and educational information has become widespread. This paper is structured as
follows: Section “Concept maps in educational processes” highlights the advantages
of using concept maps in education. Section “Application development process”
details how the educational mobile application is structured. Also, it defines which
parts and technologies an app consists of. Section “Result” provides functionality and
design of a system. Section “Summary and conclusions” concludes the paper and
gives an overview about future works.
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Concept maps in educational processes

Concept maps have emerged as a result of research in cognitive psychology. It is
an important tool for organizing, presenting and sharing knowledge [2, 3]. First of all,
concept maps affect cognitive processes of students and increase the effectiveness of
learning because of the visualization of the subject area. Visualization plays a very
important role in the acquisition of knowledge. It refers to theories, methods, and
technologies by which scientific data is first presented in intuitive graphics or images
displayed on a screen, and then interactively processed using computer graphics and
image processing technology.

Building a concept map involves creating text nodes that are connected by arcs.
A node means a concept, and an arc means a connection between certain nodes. The
use of concept maps has proved useful in a number of areas, including primary
education and expert knowledge obtaining. On maps, a concept is represented by one
node, no matter how many relations it has with other concepts.

One of the advantages of this presentation is that concept maps are usually
concise and clear compared to text messages of the same content. Another advantage
is that concept maps can decrease cognitive load caused by adding new associations
to existing knowledge of a student through the creation of strong cognitive structures
in memory. Concept maps allow students to search in a more efficient way and they
are more likely to stay in memory for a long time, unlike simple text [3].

Maximum efficiency can be achieved by using concept maps with different
shapes and colors of nodes, representing different types of concepts. Indeed, there is
evidence that learning is improved by studying maps in which concepts are typified
by node spacing, shape, and color [4].

Thus, the use of concept maps in teaching provides a number of advantages:
they contribute to a better organization of concepts in a particular subject area,
demonstrating the relationship between the main ideas simply and visually attractive.

Application development process

It was decided to develop an educational mobile application, using Dart
programming language and Flutter framework, which allows to build cross-platform
applications. There were no existing solutions for automatic building of graphs in
Dart, so the corresponding algorithm was developed.

1. Application layout prototypes

Figure 1 shows an example of a prototype layout that was created before the
development of the application to visualize one of the options for solving the problem
of placing a large number of concepts on the screen. In this version, the map of
concepts is a graph, the nodes of which are placed on a circle. The user has an ability
to rotate the circle with the concepts by swiping up or down. When user clicks on a
concept, he sees links to other concepts, which helps him navigate between concepts
in an easy way.

Figure 2 shows an example of a prototype layout that formed the basis of the
application. This prototype consists of an interface with a subtree of a complete
concept map and information panel. The information panel consists of theses related
to the active concept and the navigation unit. The user has the opportunity to easily
move between concepts and study learning material.
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Figure 1 - Prototype layout of circular presentation of concepts
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Figure 2 - Prototype layout of tree-like presentation of concepts

2. API structure

All data for building concept maps and courses was taken from the open API of
the educational web system Semantic Portal [5]. Semantic-Portal is an educational
web portal that uses a concept-thesis model [3, 6] to build concept maps. The site
provides the user an access to a list of courses in different areas, for each of which a
concept map is built. The API is a set of HTTP requests and some HTTP responses in
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JSON format.

3. Force-directed graph drawing algorithm

Fruchtermann-Reingold's algorithm was chosen for visualization of concept
maps [7]. The graph visualization obtained during the operation of this algorithm is
most consistent with those that were designed before working on the algorithm. The
Fruchtermann-Reinhold algorithm uses the forces of gravity f, and repulsion f, ,

which are determined in this way:

dE
f(i,)) = = (1)
f-G,)) = L )

For the force of attraction f,, k can be written as ax,/(W xH)n, as
r *,/(W x H)/n for the force of repulption f,.. Where W — is a frame width, H —is a

frame height, n — is the total number of vertices in the graph, a — is the constant for
the multiplier of attraction, r — is the constant for the multiplier of repulsion.

This algorithm is a fundamental force-directed algorithm for graph visualization,
which helps effectively build visually pleasing graphic structures. This algorithm is
very intuitive, because it works on the basis of physical concepts such as the force of
elasticity of springs and the force of repulsion of charged objects, it allows
understanding how forces can behave and making changes and upgrades to the
algorithm in an easier way.

Result

As a result, an educational mobile application based on concept maps was
developed. It has a user-friendly interface, relationship analysis function, search and
navigation. The application allows users to learn the information they need right from
their smartphones, allows them to look at the visual interpretation of the course in the
form of a graph and analyze the relationship between its vertices. This approach
allows students to understand a subject area better and remember the material in a
more effective way.

Figure 3 shows an example of a concept map built in an educational mobile
application. The user has the opportunity to choose a concept to study on the map or
use the search. The zoom function is provided by corresponding gesture.

Figure 4 shows the information panel that appears when the user selects a
concept. The multicolored elements at the top of the information panel are similar to
the stickers used in the compendium for quick access to the desired page. These
stickers are switches between the information and navigation states of the bottom
panel. Figure 4 shows the first state of the information panel, in this state the panel
displays the name of the concept and theses related to this concept.

Figure 5 shows an example of the function of analyzing the relationship between
concepts. The user can click on the vertice between the concepts, then the bottom
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panel displays the theses of the first concept, which includes the second concept and
vice versa. Theses are highlighted by colors corresponding to them on the concept
map. This feature allows user to understand the subject area better.

19520 6

Concept maps

Figure 3 - PHP programming language concept map built in educational mobile
application

1952 B F4099%

Concept maps Q

Ynur first PHP-enabled page

. Recursive acronym for PHP: Hypertext
Preprocessor

Is a widely-used open source general-purpose
scripting language that is especially suited for
web devel and can be embedded into
HTML

The best things in using PHP are that it is
extremely simple for a newcomer, but offers
many advanced features for a professional
programmer

Is mainly focused on server-side scripting, so
you can do anything any other CGI program can

® do, such as collect form data, generate
dynamic page content, or send and receive
cookies

L — |
Figure 4 - Information panel with theses related to the PHP concept

Figure 6 shows the second navigation state of the information panel. The panel
is a circular list of child elements with the parent element in the center. There are
always only four child concepts in the user's field of vision, which are schematically
displayed in the active concepts display menu, which looks like a list of points. Blue
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color shows an active state and gray shows inactive. The navigation list is interactive,
the user can rotate it like a roulette wheel. For a more enjoyable user experience, the
list has an analogue of physical acceleration, so the speed of movement of the
elements in the list depends on the strength of the movement of the finger.

19:53@ 6 ¥4099%

Concept maps

X Escaping flom HTML
ned Variables  variables in PHP

PHP — Variables in PHP

PHP in Variables in PHP theses

Variables in PHP represented by a dollar sign

* followed by the name of the variable
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PHP also offers another way to assign values

* to variables: assign by reference

It is not necessary to initialize variables in PHP
itis a very good practice

. — ]
Figure S - Information panel with the function of analysis of relations between

the PHP and Variables in PHP concepts
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______________— ]
Figure 6 - Navigation status of the information panel of the concept map
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Summary and conclusions

Concept maps play an important role in the visualization of knowledge, which
leads to better assimilation. This makes them a powerful tool, used in adaptive
learning systems. This paper presented a new designed educational mobile
application, based on concept maps. This application aims to make learning easier
and increase memorization of information. The app has the function of analyzing
relationships between concepts to help students understand the subject area in a better
way. However, using concept maps in mobile devices has some limitations, such as
the difficulty of understanding complex maps with a large number of arcs and nodes.
To overcome the problem, the modified force-directed graph drawing algorithm was
used. Our future work will be focused on: improving the algorithm for building
interactive concept maps; personalizing the application for needs of a specific user,
implementing an individual approach.
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Abstract. The results of comprehensive research, which was aimed at studying the impact of
new balancing feed additives on the meat of Kazakh white-headed bulls and the quality of the
obtained raw materials, are given. It was established that the observed advantage of the
experimental groups against the control group was the intensity of their growth energy at the age of
12 months. The bulls of the I and Il experimental groups exceeded their live weight control
counterparts by 0.53 and 2.07%, respectively,; 13 months - 1.10 and 3.23%, 16 months — by 2.49
and 5.43%. In general, during the observation period, the energy of increasing the live weight of
steers in the experimental groups was greater than in the control group, by 6.64% in the I group
and by 12.33% in the Il group. At the age of 15 months. there is a decrease in the relative growth
rate in each of the experimental groups, this indicates that the decrease in the growth rate of
animals with age is associated with a slowdown in metabolic processes occurring in the body of
young bulls, with an increase in the specific mass of differentiated cells and tissues and an increase
in the body shares of reserve substances. The results of the research showed that in the average
sample of the flesh of calves of the I and II research groups that received feed supplements,
tryptophan was more than in the control counterparts by 1.37 and 2.95%, respectively, while
oxyproline by 0 .34 and 4.16% less. The value of the protein-quality indicator of the meat of the
steers of the experimental groups exceeded the value of the control analogues by 1.8 and 7.2%. The
highest ratio of muscle tissue to connective tissue is characteristic of the muscles of the I, Il
experienced groups. In the Il experimental group, the transverse banding of most fibers is more
clearly expressed. The abundant presence of fatty inclusions determines the presence of "marbling”,
which favorably affects the taste, organoleptic and consumer properties of meat. The given data
give reason to conclude that the bulls of the research groups were distinguished by the greatest
intensity of growth, indicators of biological value and the best culinary and technological
properties of meat. The research results confirm the feasibility of using new balancing feed
additives to increase the meat productivity of young beef cattle.

Key words: steers, feed supplement, feeding, ration, meat productivity, beef.
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Formulation of the problem.

In the conditions of the Ukrainian market and to provide the population of the
country with high-quality and cheap products of meat cattle breeding, where the State
program is implemented in the direction of creating specialized breeds of meat cattle
with high genetic potential for milk and meat productivity in different regions of
Ukraine. [2]

Currently, targeted work on increasing the volume of production of high-quality,
high-value meat raw materials is inextricably linked with the development and
application of modern resource-saving growing technologies, the use of optimal types
of feeding, taking into account the zonal features and natural inclinations of the
region [4 ].

Analysis of recent research and publications.

The organization of intensive breeding and fattening is based on the use of
balancing feed products in the diets of bulls of meat breeds, which contribute to
replenishing the deficiency of mineral substances, increasing adaptogenic properties,
resistance and productive qualities [5].

Research on the search for and use of non-traditional raw materials, especially
of local origin, has not lost its relevance. In this regard, the Bukovyna region has at
its disposal huge reserves of natural minerals [7, 13].

The composition of new fodder includes powdered bischophyte, feed sulfur,
stress-correcting amino acid glycine, essential amino acid methionine. Malic acid
served as a metabolic regulator, and pumpkin and thistle cakes were used as a protein
source. Methionine together with the amino acid glycine was used for the synthesis of
creatine, nitrogen-containing compounds that are assimilated into creatine phosphate,
providing a certain form of energy reserve [5, 6]. The organization of intensive
breeding and fattening is based on the use in the diets of bulls of meat breeds of
balancing fodder, which contribute to the replenishment of the deficiency of mineral
substances, increase of adaptogenic properties, resistance and productive qualities
[3].

Research on the search for and use of non-traditional raw materials, especially
of local origin, has not lost its relevance. In this regard, the Bukovyna region has at
its disposal huge reserves of natural minerals [9].The composition of new fodder
includes bischophyte powder (Volgograd deposit), feed sulfur, stress-correcting
amino acid glycine, essential amino acid methionine. Malic acid served as a
metabolic regulator, and pumpkin and thistle cakes were used as a protein source.
Methionine together with the amino acid glycine was used for the synthesis of
creatine, nitrogen-containing compounds that are assimilated into creatine phosphate,
providing a certain form of energy reserve [10, 4, 11].

Research material and methodology.

The planned goal was the basis of our work. The set of studies was aimed at
studying the influence of new balancing feed additives on the meat of Kazakh white-
headed bulls and the quality of the obtained raw materials. A patent application was
submitted for the developed method of feeding

The scientific and economic experience regarding the study of the effect of the
developed feed additives on the fattening qualities of young cattle was carried out in
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the conditions of the livestock complex at the enterprise in the leading breeding plant
of the SE "Chernivetske" DG Bukovyna DSGDS ISG KR NAAS. According to the
principle of analogues, three groups of bulls of the Kazakh white-headed breed were
formed at the age of 9 months: control and two experimental (10 heads each).

Animals of the control group received the general farm ration (RB). For feeding
steers of the I experimental group, OR was used, and the balancing feed supplement
"Energoritm" was additionally administered. The youth of the II research group
together with the OR consumed the "Imunosil" supplement. These forms were
introduced at the rate of 1% of the mass of concentrated feed, daily for 210 days of
experience.

Lifetime assessment of growth and development of animals was determined by
live weight indicators, analyzing monthly weighing data. To evaluate the exterior, the
main measurements of the sexes of the bulls were taken and on their basis, the
physique indices were calculated. Measurements were made at the age of 9 and 16
months [12].

The study of muscle tissue samples of bulls of the control and experimental
groups was carried out according to the histological research method in accordance
with GOST 51604-2000. In a comparative aspect, the fiber structure of
M.longissimus dorsi. For histological examination, samples were taken after the
cessation of muscle fibrillation. Pieces of muscle tissue with a size of 1x1 cm2 with a
height of at least 5 mm were cut in such a way as to ensure the possibility of
orientation of the muscle fibers relative to the cutting axis of the micropreparation.
Sections were prepared on a freezing microtome of the new Mikrom generation
(temperature in the chamber -18 ... -20 o C, thickness of sections 10-15 microns). The
obtained sections were stained according to the generally accepted method
(hematoxylin, eosin). Histological specimens embedded in glycerin-gelatin coverslips
were examined and photographed under a Zeiss Axio Imager Z2 electron microscope
using a computer video system and Axiovigion software, using objectives with
magnification from 10X to 40X [1].

Research results.

Live weight 1s the main criterion for assessing the growth anddevelopment of
young cattle.In the table 1 shows its dynamics from 9 to 16 months of age. The
results of weighing show that in 9-10 months. There were no significant differences
in live weight between groups in age.

The advantage of the experimental groups against the control group was shown
by the intensity of their growth energy at the age of 12 months. The bulls of the I and
IT experimental groups exceeded their live weight control counterparts by 0.53 and
2.07%, respectively; 13 months - 1.10 and 3.23%; 16 months — by 2.49 and 5.43%. In
general, during the observation period, the energy of increasing the live weight of
steers in the experimental groups was greater than in the control group, by 6.64% in
the I group and by 12.33% in the II group.

At the age of 15 months. there is a decrease in the relative growth rate in each of
the experimental groups, this indicates that the decrease in the growth rate of animals
with age is associated with a slowdown in metabolic processes occurring in the body
of young bulls, with an increase in the specific mass of differentiated cells and tissues
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and an increase in the body shares of reserve substances.

Due to differences in the rate of growth and with practically the same production
weight of the animals for the experiment, bulls of the I and II experimental groups
reached a live weight of 439.8 and 452.4 kg by the end of the experiment, which is
significantly more (P>0.99; P> 0.999) than in the control group by 10.7 and 23.3 kg.
Among the experimental groups, the best indicators were obtained in the group of
animals that were fed the balancing supplement "Imunosil".

Examination of the exterior in the course of the study showed the superiority of
steers that consumed feed additives "Energoritm" and "Imunosil" in all measurements
at the age of 16 months. The bulls of the research groups had a more developed and
muscular rear part of the body, which indicates optimal expressiveness of meat
forms. Their braid length is 16 months. age was higher by 3.81 and 5.08% than in the
counterparts of the control group.

Absolute linear measurements cannot fully characterize the exterior profile of
animals, since each measurement is considered individually. In this connection, the
indices of physique were calculated.

The value of the indices of lopsidedness and massiveness of the experimental
stock with the age of growth. At the age of 16 months, according to the avidity index,
bulls of the I and II experimental groups exceeded individuals of the control group by
2.67 and 3.38%, respectively. The high intra-life evaluation of the meatness index of
young animals that received complex feed supplements was later confirmed by the
results of the control slaughter. In order to study the slaughter qualities, at the age of
16 months, a control slaughter of 3 steers from each group was carried out. Control
slaughter and deboning of carcasses were carried out at the meat processing plant of
Agro Invest CJSC.The data obtained as a result of the experience showed that the
additional introduction of balancing feed additives into the composition of the diet
had a positive effect on the formation of meat productivity of young animals of the
experimental groups. According to the slaughter data, it was established that the pre-
slaughter weight of bulls of the II experimental group exceeded the similar indicator
of animals of the control group by 6.19%, and of the I experimental group by 3.39%.
By the weight of the paired carcass, bulls of the I and II experimental groups
exceeded their counterparts from the control group by 5.18 and 9.85%. The yield of
carcasses was also higher in the animals of the experienced groups; the difference in
their favor compared to the control was 0.96 and 1.89%. The mass of internal fat was
greater in steers of the I and II experimental groups than in peers from the control by
7.0 and 11.7%.

The slaughter yield of bulls that received the feed additive "Energoritm" was
higher than the control by 1.07%, and in the counterparts that were fed the additive
"Imunosyl" it was higher by 2.01%. Since in our experience the most important factor
affecting the body of bulls is feeding, we studied the degree of this on the quality of
meat production [11].

We studied the biochemical composition of the average pulp sample of
experimental bulls based on the content and ratio of essential and replaceable amino
acids. The amino acid tryptophan is part of the complete proteins of muscle tissue,
and oxyproline is a component of connective tissue proteins.
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The results of the research showed that in the average sample of the flesh of
calves of the I and II research groups that received feed supplements, tryptophan was
more than in the control counterparts by 1.37 and 2.95%, respectively, while
oxyproline by 0 .34 and 4.16% less (Table 2). The value of the protein-quality
indicator of the meat of the steers of the experimental groups exceeded the value of
the control analogues by 1.8 and 7.2%.

Table 2 - Biochemical composition of the average meat sample, %

[Toka3zHuk ['pynn
KonTtposbHa I nocnmigua II nocniguna
Tpunrtodan, Mr% 387,3+0,91 392,60+1,39* | 398,73+0,57%**
Oxkcunpoutis, Mr% 87,20+0,40 86,90+0,25 83,72+0,29**
BAII 4,44 4,52 4,76

The study of the muscle tissue of the bulls of the experienced groups aims to
reveal their characteristic morphological features, which is of primary importance in
assessing the quality of the obtained beef. Muscle tissue is the most important of
histological tissues, which is the largest constituent element of the animal's body. It is
this fabric that gives the meat its specific taste, smell and color.

Analysis of the muscle structure of the studied groups demonstrated the
following (Fig. 1). Bundles of fibers are well seen, the boundaries of muscle fibers
are expressed quite clearly. Transverse striation is preserved in most of the fibers of
the samples of the control and experimental groups. The microstructure of the longest
muscle of the control group contains space between fibers, the nuclei of myofibrils
are weakly visible.

a b
Fig. 1 — Microstructure of the long back muscle of cattle
(Longitudinal section): a - control group, b - I experimental group; c - 11
research group

The main part of the muscle fibers of the I and II experimental groups is
elongated and has a linear shape. Nuclei are well-stained with an oval shape, located
on the periphery of the sarcoplasm with visible chromatin. The structure of myofibrils
is preserved, the alternation of light and dark discs is preserved.

Quality characteristics of meat largely depend on the content of connective
tissue in muscles. Supportive connective tissue formations frame the muscle fiber, the
border with the sarcolemma. The thickness of the connective tissue layers in the
experimental groups is smaller, their structure contains poorly differentiated cellular
elements. Using the histological method of staining the Sudan III sections,
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accumulations of fat cells were found in the connective tissue layers of the muscles.
Significant inclusion of these elements behind the layers of muscle tissue contributes
to better taste and acquisition of greater nutrition of meat.

According to the results of the conducted research, the presence of
microstructural features in the studied muscles in each group was established. The
highest ratio of muscle tissue to connective tissue is characteristic of the muscles of
the I, II experienced groups. In the II experimental group, the transverse banding of
most fibers is more clearly expressed. The abundant presence of fatty inclusions
determines the presence of "marbling", which favorably affects the taste, organoleptic
and consumer properties of meat.

Conclusion.

The given data give reason to conclude that the bulls of the research subjects
were distinguished by the greatest intensity of growth, indicators of biological value
and the best culinary and technological properties of meat groups The research results
confirm the feasibility of using new balancing feed additives to increase the meat
productivity of young beef cattle.
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Anomauia. Haseleni pezyromamu KOMHIEKCHUX OOCHIONCEHb, AKUU 0)8 CHPAMOBAHUU HA
BUBUEHHS BNIUBY HOBUX OANAHCYIOUUX KOPMOBUX 000ABOK HA M'SACHY OUUKIE KA3aXcbKoi 0i102010601
nopoou ma AKiCMb OMPUMAHOI cuposuHu. Bcmanoeneno, wjo cnocmepicacmovca nepesaca
00CNIOHUX 2pyn Npomu KOHMPOJIbHOI 8UABUNACS THMEHCUBHICMIO eHepeii iX 3pocmanus y eiyi 12
mic. Buuxu I ma Il docnionux epyn nepegepuiysanu aHanoié 3 KOHMPONIO 34 HCUBOIWO MACOIO
6ionosiono na 0,53 ma 2,07%, 13 mic. - 1,10 ma 3,23%, 16 mic. — na 2,49 ma 5,43%. ¥V yinomy 3a
4ac CnoCmepediceH sl eHepeis HapOCMAaHHI HCUBOL Macu OUYKIE )y 0OCTIOHUX epynax Oyna Oibuo,
Hidc Y KoHmpoawvHoi, y I epyni na 6,64 1t y Il — na 12,33%. V siyi 15 micayis. cnocmepicacmucs
SHUMNCEHHSL BIOHOCHOT WBUOKOCMI 3POCMAHHS 8 KOJICHIL 3 NIOOOCAIOHUX 2PYN, Ye C8I0UUmsb npo me,
WO 3MEHUWleHHs WEUOKOCMI pocmy meapuH 3 6iKOM No8'si3ame i3 YNOGINIbHEHHAM MemabonNiuHux
npoyecis, wo npomiKaoms 6 Op2aHiZMi MONOOHAKY OUYKIB, 3 NIOBUWEHHAM NUMOMOI Mmacu
oughepenyitio8anux KIimuH ma MKAHUH Ma 30LIbWeHHAM V MIll YACMKU Pe3eP8HUX PeuOBUH.
Pesynomamu nposedenux oocniosxcenv nokazanu, wo 8 cepeowii npodi m'axomi ouuxie I ma II
O00CNIOHUX 2pyn, SIKI OMpUMY8aiu KOPMO8i 000a6Ku, mpunmo@any Micmuiocs Oinvuie, HidC Y
amanozcie 3 KOHmpoar, 8ionogiono na 1,37 ma 2,95%, mooi sx oxcunponiny una 0,34 ma 4,16%
MeHute. Benuuuna 0inKk080-AKiCHO20 NOKA3HUKA M'sica OUYKi6 OOCHIOHUX 2pyn nepesuuyyeana
3HaueHHs ananozie konmpoato Ha 1,8 ma 7,2%. Haiibinbw eucoke 8ioHOwleHHs M'130680i MKAHUHU
0o cnonyynoi enacmueo m'szam I, Il Odoceiouenux epyn. YV Il Oocniowiui epyni nonepeuna
cmyeacmicme OLILULOCMI B0JIOKOH UpadceHa Yimkiuwe. Psicha npucymuicms oHcuposux 6KIOYEHb
00YMOBNIOE  HAABHICMb  «MAPMYPOBOCMIY, WO CAPUAMIUBO NO3HAYAEMbCA HA  CMAKOBUX,
OP2AHONENMUYHUX MA CHONCUBYUX 6lacmusocmsax m'saca. Haseoeni oani oatoms niocmasy 3pooumu
BUCHOBOK, WO HAUOIILULOW [HMEHCUBHICIIO 3POCMAHHS, NOKA3HUKAMU OI0N02TYHOI YiHHOCMI ma
Kpawumu KyJaiHAPHO-MEXHOI0TYHUMU GILACTUBOCIAMU M 'ACA GIOPIZHANUCA OUUKU OOCTIOHUX PYN.
Peszynomamu  docnioscenv niomeepoicyioms O0OYINbHICMb GUKOPUCMAHHA HOBUX OANAHCYIOUUX
KOPMOBUX 000a80K 0151 NIOBUUEHHS. M'ACHOI NPOOYKMUBHOCMI MOJOOHAKY 8eIUKOL pocamoi Xy0oou
M'siIcHOI nopoou.

Knrwwuosi cnoea: 6uuxu, kopmosa 0006aska, 200V6aHHs, PAYIOH, M'AICHA NPOOYKMUBHICDY,
AN0BUHUHA.
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Abstract. The article provides an overview of modern scientific data on the influence of a
protective atmosphere (in most cases containing oxygen) on the properties and quality of fresh
meat. However, recent scientific studies have shown that a high proportion of oxygen in the
protective atmosphere, which ranges from 60 to 80%, is the cause of a number of negative
concomitant phenomena, for example, accelerated autoxidation of fat, intensive formation of
hazardous cholesterol oxidation products, an increase in meat stiffness due to protein oxidation, as
well as the phenomenon of premature browning of meat. According to McMillin 2008, further
research is needed in fresh meat packaging. First of all, this concerns packaging materials, the
selection and processing of meat raw materials, the use of various packaging systems, taking into
account the properties of meat, as well as logistics within the cold chain. For the industry, the
solution of these issues is necessary to better understand the structure of production costs, inform
consumers about packaging systems and replace national (international) packaging with regional
meat packaging. In addition, successful customer-centric product management requires a focus on
customer service, coupled with the effective application of information technology and appropriate
logistics within the product's production and supply chain.

Key words: meat, packaging, fat, atmosphere, management, comfort, tenology.

Most of the packaged fresh meat for self-service stores is sold in packaging with
the so-called protective atmosphere (Modified Atmosphere Package - MAP). The
purpose of such packaging is, first of all, to preserve the cherry-red color of the meat,
as well as to increase its microbiological stability. However, recent scientific studies
have shown that a high proportion of oxygen in the protective atmosphere, which
ranges from 60 to 80%, is the cause of a number of negative concomitant phenomena,
for example, accelerated autoxidation of fat, intensive formation of hazardous
cholesterol oxidation products, an increase in meat stiffness due to protein oxidation,
as well as the phenomenon of premature browning of meat.

Modified atmosphere packaging (MAP) concepts

The following concepts are known in the field of fresh meat packaging in a
protective atmosphere, which is sold in self-service stores:

HiOx-MAP (Modified Atmosphere High Oxygen Packaging). The packaging is
evacuated and filled with a gas mixture of 80% O2 and 20% CO2 before being
hermetically sealed. As a result, the cherry-red color of the meat expected by the
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consumer is ensured. However, at the same time, the processes of fat and protein
oxidation are accelerated and the color of the meat changes. The high CO2 content in
the packaging inhibits the growth of microorganisms, but may cause undesirable
changes in the color of the meat (Arvanitoyannis and Stratakos, 2012). Ground beef
can have a shelf life of 10 to 14 days and whole muscle meat 12 to 16 days
(Cornforth and Hunt, 2008; Belcher, 2006).

LowOx-MAP (packaged in a modified atmosphere with the absence of oxygen).
This kind of protective atmosphere prevents the growth of microorganisms, but the
color of the meat turns red-violet (Arvanitoyannis and Stratakos, 2012). A LowOx-
MAP protective atmosphere of 70% N2 and 30% CO2 is used to increase the
minimum shelf life of meat. A significant disadvantage of this packaging variant is
the lack of oxygen, as a result of which it does not react with myoglobin and thus the
desired cherry-red color of the meat is not formed. In this case, the color pigment
deoxymyoglobin dominates. LowOx-MAP packaging of beef provides a minimum
shelf life of 25 to 35 days (Delmore, 2009).

LowOx-MAP ¢ CO. We are talking about modified atmosphere packaging,
which, in addition to 69.6% N2 and 30% CO2, also contains 0.4% carbon monoxide
CO. CO is added because myoglobin has a high degree of chemical affinity for CO,
resulting in rich cherry red meat (Hunt et al., 2004).

This color complex is more stable than oxymyoglobin, which can easily be
converted to metmyoglobin (brown) in the presence of free oxygen. The disadvantage
is the negative image of CO (Cornforth and Hunt, 2008). As a result, its use in
modified atmosphere packaging is permitted only in certain countries. When using
LowOx-MAP plus CO modified atmosphere packaging, minced beef has a minimum
shelf life of 28 days and whole muscle beef has a minimum shelf life of 35 days
(Delmore, 2009).

Vacuum packaging.

With this method of packaging, first of all, a film with an extremely low water
vapor and oxygen permeability is used. Film bags in which meat is placed, vacuumed
and then thermally sealed. By exclusion of access oxygen, the growth of aerobic
spoilage pathogens is almost completely suppressed, and the storage stability of meat
increases. With this method of packaging, myoglobin retains its native state, and
therefore the meat has a red-violet color, which does not meet the requirements of
modern consumers. With appropriate low storage temperatures (1-20C) beef cuts can
be stored up to more than 80 days (Delmore, 2009).

Vacuum tight packing (skin packing).

In this case, we are talking about a relatively new packaging technique that has
advantages in terms of microbiological stability, juice-holding capacity of the meat
inside the package and sensory properties. Scientific studies have shown that the loss
of meat juice in a vacuum skin pack is lower and the meat has a higher density
compared to a product in a traditional vacuum pack. In vacuum skin-packing, the
growth of aerobic-mesophilic, aerobic and coliform bacteria at a temperature of 40C
significantly slows down. Lagerstedt et al. (2011) found the lowest juice loss in
vacuum skin-packed meat samples compared to MAP packaging (80% O2 and 20%
CO2) and vacuum packaging.
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Active packaging.

This type of packaging is a new variant in which components are integrated into
the packaging that give their substances to the product or absorb them. For example,
they can take in oxygen, regulate humidity, generate or absorb CO2 and/or reduce
bacteria and thus protect the product from spoilage and extend its shelf life
(Arvanitoyannis and Stratakos, 2012).

HiOx-MAP (packaging in a modified atmosphere with a high volume of acid)
At the same time, the trend of centralized packaging of the communication is fading
away due to the increased sales volumes and lowering the quality of the products. All
these factors are a stimulus for zdijsnennya change in the field of meat packaging. In
order to ensure successful distribution of packaged products at self-service stores, it is
very important to waste on packaging materials, and there may be a trend towards a
decrease in the number of practitioners employed in the meat trade (Eilgert, 2005).
However, Carpenter and in. (2001) found that the installation of meat, packed in a
modified atmosphere, that assessment of its quality by the singing world is super
accurate. When buying meat, the comforts are most importantly taken into account by
such aspects as the spiciness for health, as well as the sensory power of the meat, like
the color, the anger, the tenderness, the juiciness, the smell and the taste (Krystallis
and Arvanitoyannis, 2006; Destefanis et al., 2008) .

Zakrys et al. (2008) In their own opinion, they indicated that experts, when
assessing the sensory power of meat, gave priority to products that were taken in an
atmosphere with a mixture of sour below 50 and 80%, regardless those that were
marked with a slight rancid taste of meat. Bulo zrobleno pripuschki, scho such an
assessment 1s based on singing adaptation to oxidized fat or singing stars to such a
relish. At that time, the color of the yalovichi steak or minced meat in the sequence of
"chervony", "red-violet" and "brown" was the main factor in deciding how to buy the
product, neither the color nor the method of packaging the meat (Carpenter and in.,
2001). Even though it is easier to take advantage of the meat of a bright-red color in
traditional packaging, the slower the color of the meat and the packaging does not
add to the satisfaction that is taken in the form of meat (Carpenter et al., 2001).

Jeremian (1982) noted that consumers, when buying meat in a store, first of all
pay attention to the color of the product, which is an indicator of freshness and good
taste for them. Also interesting is the distribution of individual product properties in
order of importance when grilling steaks. So 50% of consumers consider tenderness
of meat the most important sensory property; followed by taste (38%) and juiciness
(11%). Similar results were presented by Platter et al. (2003) and Huffman et al.
(1996): tenderness - 51%, taste - 39% and juiciness -10%.

Today's consumers are increasingly demanding sustainable packaging and
natural food. According to Cutter (2006), these requirements are driving the
development of biodegradable and renewable materials. Films made from
biopolymers are a potential replacement for synthetic films used in food packaging,
but there are still limitations on the use of these materials, for example, regarding
their hydrophilic properties (Han and Gennadios, 2005). Another source of bio-
packaging is bacterial cellulose (Weber et al., 2002).
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n recent years, there has been an increase in the trend towards the sale of fresh
meat, as well as meat products and sausages in pre-packaged form. Most fresh meat
and meat products are sold in protective atmosphere packaging, also known as MAP
packaging (packaging in a modified gas atmosphere). According to the Central
market research agencies, the share of fresh meat packaged in a protective
atmosphere has increased from 32% in 2003 to 43% in 2005. This corresponds to an
increase of more than 30% (Schulze and Spiller, 2007).

In contrast to vacuum packaging, when packaging in a protective atmosphere, a
gaseous environment is created around the product, which differs from the
composition of the air atmosphere (about 78% nitrogen, 21% oxygen and 0.03%
carbon dioxide). Air, respectively oxygen, is removed from the packaging and in
most cases replaced by a mixture of carbon dioxide (CO2) and nitrogen (N2). In this
case, carbon dioxide is used because of its bacteriostatic effect, which was already
noted in 1877 by the scientists Pasteur and Joubert during the inactivation of Bacillus
anthracis. Molin (1983) found that the use of 100% CO2 compared with 5% CO2
increased the effect of suppressing the growth of E. coli by 40% and by 47% of
Staphyloccocus aureus. The growth of Bacillus cereus can be reduced even by 67%.
The minimum concentration of CO2 to ensure bacteriostatic and fungistatic action at
low temperatures should be 20%. This is done in order to preserve the quality of food
products and improve their shelf life by limiting chemical, microbiological and
enzymatic processes that cause food spoilage. The protective atmosphere in most
cases consists of a mixture of gases: oxygen, carbon dioxide and nitrogen, the
proportion of which in the mixture may vary depending on the product. As practice
has shown, if a high level of hygiene is observed during the processes of production,
cutting and packaging of fresh meat, its shelf life in MAP packaging at 70C can reach
7 to 9 days. In packaging with fresh meat, nitrogen at a maximum of 10% serves as a
so-called protective gas to prevent the formation of a pseudo-vacuum effect. Nitrogen
is an inert gas that is neutral in taste and smell and does not dissolve in fat and water,
and thus does not adversely affect the quality of the product.

The packaging of fresh meat in a protective atmosphere, compared to the
packaging of meat products using a mixture of gases, has one peculiarity: the
modified atmosphere consists of 60-80% oxygen (02) and 20-40% carbon dioxide
(CO2). Oxygen, 21% of which is in the air, is used in higher concentrations in such
packaging in order to obtain a light red color of fresh meat and keep it for a long
time. This color is obtained by oxidizing the red meat pigment myoglobin to
oxymyoglobin.

In addition to quality, a decisive success factor in the chilled food segment is the
consistent and reliable maintenance of the continuity of the cooling chain and the
quality of the packaging. Packaging serves more than just conveying information
about a product; it should also be easy to use, have an attractive design for
consumers, provide reliable protection of the product and, if possible, its long shelf
life. A properly selected mixture of gases for the packaging process and compliance
with the appropriate proportions of gases in the packaging of the food product until it
reaches the consumer is a necessary condition for maintaining the quality of the
product, its attractive appearance and shelf life. Conducting an analysis of the quality
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of the protective gas allows you to identify errors in the technology of sealing the
package, as well as the shortcomings of the packaging material used. In packages that
do not have sufficient sealing, during storage, increased gas exchange may occur as a
result of diffusion through microcracks in the welds or in the packaging material.
Based on the lower gas pressure of ambient air, which typically has an oxygen
content of 21% and carbon dioxide of exactly 0.03%, the gases inside the package
tend to diffuse outwards. The situation is different with nitrogen. The content of
nitrogen in the air is 78%, therefore, as a result of strong diffusion pressure, it tries to
penetrate into the inside of the package. Thus, intense gas exchange is
preprogrammed if the package is not properly sealed (Lautenschldger and Miiller,
2006). The use of high quality packaging material also helps to improve the gas
tightness of the packaging, since, depending on the structure of the polymers of the
used artificial materials and films, as well as on the ambient temperature, the
diffusion of gases occurs with a greater or lesser degree of intensity. As a rule, trays
made of polypropylene (PP), as well as expanded polystyrene and polyethylene
terephthalate (PET) are used for packaging fresh meat. As a film material,
polyethylene of various degrees of density, polypropylene (PP), polystyrene (PS),
polycarbonate (PC) or olivinyl chloride (PVC) is used. Higher efficiency and stability
in terms of resistance to increased gas and moisture exchange, as well as to
mechanical stress during transportation, have multilayer films that are part of the
combined polymer packaging as an additional protective layer. In this case, several
layers of film are very often superimposed on each other, and ethylene-vinyl alcohol
copolymers (EVON) and polyvinylidene chloride (PVDC) are used as a barrier that
prevents the penetration of oxygen. However, these packaging materials are much
more expensive than plain film without a protective layer (Lautenschldger and
Miiller, 2006).

Since part of the carbon dioxide dissolves in water, and this gas penetrates
through the packaging in a higher (three or five times) volume per unit time
compared to oxygen, then when using conventional packaging, by the end of the
storage period, there is a danger of the so-called "pseudo-vacuum packaging." In this
case, the top cover film shrinks, which leads to deformation of the package. To
prevent this defect, packaging manufacturers have developed a gas mixture
specifically for fresh meat that contains nitrogen as a reference gas. Such a mixture
may, for example, contain 70% oxygen, 20% carbon dioxide and 10% nitrogen. The
gas mixture of packaging with fresh meat at the end of the shelf life must contain at
least 15% carbon dioxide (from 20% CO2 5% dissolves to form carbon dioxide) and
60% oxygen (the lowest limit of the usual gas mixture). The content of the nitrogen
reference gas must not exceed 10% (Lautenschldger and Miiller, 2006). When oxygen
is used to pack fresh meat, in addition to the benefits of developing and stabilizing
the color of fresh meat, there are a number of evidence-based factors that have a
negative impact on meat quality and may harm the health and safety of consumers.

The best known is the fact that oxygen contributes significantly to the
autoxidation of fat and thus the formation of rancidity (O'Grady et al., 1998). This
fact was established by analysis of the reactive substances of thiobarbituric acid
(TBARS value). Oxygen increases the TBARS value (Zakrys et al., 2007), the
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sensory limit of which is acceptable according to Campo et al. (2006) should be less
than 2 mg of malondialdehyde (MDA) per 1 kg of sample.

A concern in terms of consumer health hazards is the formation of cholesterol
oxidation products (COPs). Cayuela et al. (2004) found that the content of cholesterol
oxidation products at an oxygen concentration of 70% increased by 86.4%. Miinch
(2011) found that at an oxygen concentration of 80%, when packing bovine
longissimus dorsi muscle after butchering, both in fresh and chilled form, compared
with very low air oxygen, after 14 days of storage, there is a significant increase in
the content of cholesterol oxidation products. . Depending on the individual chemical
compounds that are formed during the oxidation of cholesterol, the COP content
when packaged in a modified atmosphere with a high oxygen content can be 8§ to 20
times higher. Oxygen also leads to the oxidation of proteins, which, in the first place,
reduces the tenderness of the meat.The formation of cross-linked myosin heavy
chains as a result of protein oxidation has been repeatedly observed in fresh meat
stored in a modified high oxygen atmosphere (HiOx-MAP) (Zakrys-Waliwander et
al., 2012). The authors found that in beef steaks during storage in HiIOx-MAP, due to
a decrease in the number of free thiol groups, as well as an increase in the content of
carbonyls, protein oxidation occurred, followed by the formation of cross-linked
myosin heavy chains (molecular weight 500 kDa). This phenomenon had a negative
effect on the tenderness of the meat and the loss of juice. In this regard, Kim et al.
(2012) attributed their observed increase in shear force of sheep muscle longissimus
lumborum in HiOx-MAP packaging to the formation of cross-linked myosin heavy
chains. In addition, the phenomenon of premature browning of muscle tissue plays an
important role in terms of consumer protection (Suman et al., 2010).

The effect of various MAP systems on premature browning of meat was
investigated in beef muscle longissimus lumborum (LL). Vacuum packaging (VP)
was used as a control, and HiOx-MAP (80% O2 + 20% CO2) and MAP with carbon
monoxide (CO) - 0.4% CO + 19.6% CO2 were used as modified atmosphere
packaging. + 80% N2. The samples were stored in a dark place for 5 days at 40C. At
the end of storage, the minced steaks were heated to a temperature in the center of the
product of 660C or 710C, and then the color inside the product was analyzed. HiOx-
packed steaks showed less red color (a* value) than vacuum-packed (VP) and
modified-atmosphere carbon monoxide (CO MAP) steaks. Muscle longissimus
lumborum (LL) steaks stored in high oxygen modified atmosphere packaging (HiOx-
MAP) were more susceptible to premature browning when heated to 66°C than steaks
in vacuum and CO MAP packaging.

Typically, steaks that remained red in the center after cooking were considered
underdone. However, if, already at a relatively low temperature, a complete
formation of a brown color (brownishing) was observed in the center of the product,
this may mean that pathogenic bacteria are not completely inactivated, and this is
dangerous for the health of consumers. For this reason, in order to ensure the
microbiological safety of beef steaks that have undergone thermal processing,
vacuum packaging is the most suitable (Suman et al., 2010) .Lagerstedt et al. (2007)
investigated the effects of HiIOx-MAP on sensoryindicators of the quality of minced
beef, as well as the formation of productsoxidation. They found a significant effect of
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high oxygen concentration on the sensory properties of the product, as well as on the
degree of formation of oxidation products - both lipid and protein oxidation. The
value of BARS as an indicator of fat oxidation doubled after 8 days of storage, while
the content of vitamin E decreased. The disadvantage in terms of sensory quality of
the products was the taste of the old product, which was established in samples stored
in packaging with 80% oxygen concentration at 40C. In addition, an increase in
losses during the heat treatment of meat was noted.

Upcoming tasks.

The sale of fresh meat in Modified Atmosphere Packages has been practiced
since 1960. The aim of these studies was to improve the ease of use of packaging,
improve retail marketing, reduce weight and energy costs, ensure safety and
protection against adulteration, and take into account environmental aspects. The key
to creating successful packaging concepts is the right choice and design of packaging,
as well as ensuring the necessary balance between the various requirements that
relate to product quality, costs, marketing, customer needs, and environmental
aspects, including the problem of waste disposal. This also includes the problem of
traceability of products, the detection of falsification and the provision of
convenience in consumption. As far as the fresh meat marketing system is concerned,
an irreversible process of centralization must take place (McMillin, 2008). In the
future, both active and "intelligent" packaging and sustainable packaging made from
renewable raw materials should have a high potential. In the first case, radio
frequency identification technology (RFID), temperature and time indicators (TTI),
as well as freshness and crack indicators in the package should be used. In the second
case, we are talking mainly about biodegradable and renewable raw materials for the
manufacture of packaging.

The need for research. According to McMillin 2008, further research is needed
in fresh meat packaging. First of all, this concerns packaging materials, the selection
and processing of meat raw materials, the use of various packaging systems, taking
into account the properties of meat, as well as logistics within the cold chain. For the
industry, the solution of these issues is necessary to better understand the structure of
production costs, inform consumers about packaging systems and replace national
(international) packaging with regional meat packaging. In addition, successful
customer-centric product management requires a focus on customer service, coupled
with the effective application of information technology and appropriate logistics
within the product's production and supply chain.
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Anomauia. Y cmammi Haseoeno 02140 CYYACHUX HAYKOBUX OAHUX WOOO GNIUBY 3AXUCHOI
ammocghepu (y binvuocmi UNadKie MiCmums KUCeHb) HA 81ACMUBOCTT MA AKICMb CBINCO20 M'sca.
Oouax ocmanHi HAYKO8I OOCNIONCEHHS NOKA3GAU, WO BUCOKA YACMKA KUCHIO 6 3aXUCHIU
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ammocghepi, axa cmanogums 6i0 60 0o 80%, € npuuuHoIO YiNo20 POy HE2AMUBHUX CYNYMHIX A8ULY,
HAanpukiao, npucKkopene camoOoKUCIeHHS HCUPY, IHMEHCUBHe YMBOPeHHs Hebe3neyHux 0Jis 300p0os's
NPOOYKMIB OKUCTIEHHSL XOJleCePUHty, 30LIbUEHHS HCOPCMKOCMI M'ACa 3a pAXYHOK OKUCHEHHs OIIKIS,
a maxoxc eHomen nepeduacHo2o nodypinHa m'aca. 32iono 3 oanumu McMillin, 2008 neobxione
NPOBEOEeHHsT NOOANbUUX OO0CHIONCEHb V 2any3i NAKy8anHs ceixcoco Mm'sca. Hacamnepeo, ye
CMOCYEMbCA NAKYBANbHUX Mamepianie, 8ubip ma 00pobKa M'sicHOi cupoBuHU, 3aCMOCY8AHHS PIZHUX
NAaKyBANbHUX CUCMEM 3 YPAXYBAHHAM 61ACMUBOCMEl M'cd, a MAKOMC N02iCMUuKuU 6cepeouHi
XONO0OUNBHO20 NAHYIONCKA. [N NpOMUCIO80CMI BUDIWEHHS YUX NUMAHb HeoOXioHe Kpaujoco
PO3YMIHHA CIMPYKMYpPU UPOOHUYUX umpam, IHHOPMYBAHHS CROHCUBAUI8 NPO CUCMeEMU YNAKOBKU
ma 3amMiHu HAYIOHATIbHOI (MINCHAPOOHOL) YNAKOBKU HA pelioHANbHY YRakosky m'aca. Kpim moeo,
0151 YCRIWHO20 MEHEONCMEHM)Y NPOOYKMY 3 VPAXYBAHHAM IHMeEpPecié Cnodcusayié HeoOXiOHO
20JI06HY Y8a2y NPUOLIAMU 00CIY208Y8AHHIO NOKYNYIE VY NOECOHAHHI 3 eqh)eKMUBHUM 3ACTOCYBAHHAM
iHpopMayiiHuX MexHon02i ma BiON0BIOHOI N02ICMUKU 8CEPEOUHT TAHYIONCKA SUPOOHUYMBA mMd
NOCMAYaHHs NPOOYKYii.
Key words: m'sco, ynakosxa, sicup, ammocghepa, meneorcmernm, CROHCUBAYL, MEHON02Is.
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Anomauin. Y cmammi npedcmagnieHo NOPIiGHAIbHY OYIHKY XIMIUHO20 CKIAOY NPOPOUIeHO20
HACIHHA IbOHY MA NUEHUYHO20 OOPOUIHA, 8NIuU8 NpopoujeHo2o Hacinua avowny (IIHJI) ma saxicmo
xniba y pasi eKmoueHHs Uo2o 00 peyenmypu. Bioznaueno, wjo 6sedeHns 00 peyenmypu
xnibobynounux eupodie IITHJI 0o3zsonse 30acamumu ix maxumu ¢HizionociuHo-yHKYiOHANbHUMU
iHepedienmamu K OLIKU 3 NOBHOYIHHUM AMIHOKUCIOMHUM CKAAOOM, HONIHEHACUYEH] JHCUPHI
KUCIOMU, XaApyYo8i BOJOKHA, 3 SKUX 3HAYHA HACMUHA B000PO3YUHHI, BIMAMIHU, MIKPO- ma
Maxpoenemenmu, jpieHanu. Pozensanymo inmencusnicmos OpoOinHs micma ma opMySauHs 1020
CMPYKMYPHO-MEXAHIYHUX GlACMUBOCMEN 8 NpUCymHocmi pisHoi Kinbkocmi [THJI.

Knwuosi cnosa: nacinms 1bomy, 60poOwHO nuleHuuHe, Xapuos8i 60J0KHA, IHMEHCUBHICTb
OpPOOIHHs, 8 A3KICMb.

Berym.

CporopHi, SIK HIKOJIH, B MEpioj BiiiHM XapuyyBaHHA € (PaKTOPOM, IO BEIHUKOIO
MIpOIO BU3HA4a€ 370pPOB’S Ta TPUBAIICTb JKUTTA JTIOAUHH. [IpomykTu xapuyBaHHS
MaloTh 3a0e3rneuyBaTH OpraHi3M HE TUIbKH MOKMBHHUMH PEYOBHHAMHU, aje CHOPUATU
npoiIakTUIl Ta JIIKYBaHHIO 3axBopioBaHb. CKIIaJ0OBOIO IIOJACHHOTO pAalioOHY
Xap4yyBaHHS JIOAUMHU € XJ10. Tomy HagaHHS HOMY BIACTUBOCTEH 03710pPOBUYOTO
IPOJIYKTY € BaKIJIMBOIO MPOOJIEMOIO ChbOTOJIEHHS, TaK SK XJI10 3a XIMIYHUM CKJIQJIOM
HEJI0CTaTHBO 30a1ancoBaHui. OCOOIUBO 3a )KUTTEBO BAKIUBUMU 1HTPEIEHTAMH, SIKI
MOXYTb BIJIITPaTH BaXIIUBY POJIb y HEMEpeI0aueHUX YMOBAX KUTTS YKPaTHIB..

3 IOCHIIKEHb 1 JIITEPATYPHUX JDKEpe X0 Mae He ONTUMAJIbHUM BMICT O1JIKIB,
AK1 IO TOTO K HE 30aJIaHCOBAHI 32 aMIHOKUCIOTHUM cKJiagoM. [Ipu BenmmkoMy BMICTI
BYTJICBOJIIB B HbOMY OOMallb XapuyoOBUX BOJIOKOH, HEHACHYCHHX JKHPHUX KHCIOT,
HU3KU BITaMiHIB Ta MiHEpaJbHUX PEUOBWH. PallioH xapdyBaHHS 3a OCTaHHI POKH
3HAYHOI0O MIpPOI0 CTaB XapaKTepusyBaTHCS padiHOBAHUMU Ta BHCOKOKAIOPIMHUMU
NpoAyKTamMH. [3-3a Majaoro BMICTY POCITUHHHMX OUIKIB, IMOJIIHEHACHUEHUX IKUPHUX
KUCJIOT, Xap4YOBUX BOJIOKOH Ta MIHEPAJIbHUX PEUYOBUH, XapyoBa MPOIYKIis CTaia
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O11HOIO 1 BIJTMOBITHO 3MIHWJA SIKICTh. Lle B CBOIO uepry CHNpUYMHWIO TOPYIICHHS
MOCTA4YaHHS OPraHi3My JIFOJIMHU TTOKUBHUMH pedoBrHAMU [1]. TomMy 11 miABUIICHHS
KOPUCHOCTI XJ1000yJ10YHMX BUPOOIB, TOCHJICHHS O37J0POBUMX BIIACTUBOCTEH
JOIIUTBHO BBOJWUTH JIO0 iX PEHENTypd CHPOBUHY, IO MICTHTH ()i310JIOTIUHO-
(GyHKIIOHANBHI 1HTpeli€eHTH. Takol CHPOBHHOIO MOKE€ OyTH HACIHHS JIbOHY Ta
IPOAYKTH Horo nepepodku [2].

Cporo/iHi BU3HAYEHUX CBITOM ICHY€ JIBA OCHOBHUX IIIJISIXH KOPEKIli XapuyoBOTO
pallioHy JFOJIUHU:

— CIIOKMBAaHHS JIETMYHUX JO00ABOK 10 X1 peryisipHo. BoHM MawTh MICTUTH
BITAMIHM, MIHEpAJIbHI PEYOBMHHU, XapyoBl BOJOKHA Ta 1HOI HEOOX1AH1
PEYOBUHU;

— CHOXKMBaHHS BUPOOIB 3 MiABUIIEHO Xap4yoBOIO IIHHICTIO [3,4,5].

Posrnsgnaroun gietudHi J00aBKM, MOKHA BIAMITUTH, IO 1€ KOHIICHTpaTH
HAaTypaJIbHUX YU 1JICHTUYHUX JI0 HATYpaJIbHUX O10JIOTIYHO aKTMBHUX pedoBHH. [0
CKJIaZy BXOJATh KOMIIOHEHTH 3a KUIBKICHUM CKJIQJO0M, IO HE TOPYIIYIOTh
pPEKOMEHJIOBaHy MOTpeOdy B  XapyoBUX peYOBHHAX (HYTPHUIIEBTHKH), a0o
TepaneBTUYHY /103y aKTUBHOI pe4OBUHH (MapadapMaIieBTUKH ).

Jlo MpOoBIIHUX €BPONMEUCHKUX BHUPOOHHUKIB TIETUYHUX JTOOABOK BITHOCATHCS
dipmu: «Haribo», «Leaf», «Nestley, «Kraft Jacobs Suhard» Tomo. Cepen
amepukaHcbkux BUpOOHHKIB: «Ricolay, «F&F Foods», «Quigley»; amoHchkux —
«Morinagay», «Ezaki Glico», «Lotte», ykpaincekux — «Hama mapka», TOB «3mit-
®apm», HUIIKL «3axin-Papm» [8, 9] Ta i1Hmi. Ha Hamy #ayMKy Xouerbcs
BI/I3HAYUTH PO BUKOPUCTAHHA HE B MOBHIN Mipl y XapuOBOMY palliOHI HUX J0OaBOK.
Takuii parioH He JO03BOJISIE BHPILIMTU ONTHUMIi3alil0 XapuyyBaHHs. HecymiiHHICTH
NeSKMX BUPOOHUKIB IIOAO SIKOCTI 1 IIHOBOI MOJITHUKHA, poOOJATH  iX
MajonpruBabIMBUMH B 0araTb0X KpaiHax CBITY, Yy TOMY YUCIHI 1 B YKpaiHI.

[lin d4ac mpoBeneHHS JOCHIPKEHb BUKOPHCTOBYBAJIM HACIHHS JIbOHY
BUpOOHUIITBAa BUpolieHoro y KwuiBcekiii oOnacti, a came: JbOH-IIOBI'YHEIIb
«Bpyuuit», aponH-oniitHui «bnakuTHO-mOMapanueBuit», «Opurinamy, ta «EBpikay.
Pe3ynbpTaTn BU3HaueHHS 010XIMIYHOTO CKJIaTy HACIHHS PI3HMX COPTIB MpE/ICTaBICHI
B Ta0Jmmi 1.

Tabauus 1-bioxiMiyHmiil CKJIa]1 HACIHHSA JILOHY PI3HUX COPTIB

Bonozicmo Oniinicmo* | Oniiinicmo ™ . .
Ha3sBa % % x 0 binok,* % Binok,** % 3ona, %
0 0 0

1 JIroH nOBryHenb

o 8,6+ 0,04 37,00+ 0,15 | 33,82+ 0,15 | 24,28+ 0,11 22,19+ 0,11 4,7+ 0,02
«Bpyuwnii»

2 JIon oniiinii 874002 | 42441016 | 38.75:0.16 | 26.50£0,10 | 24.19+0,10 | 4.0+0,01
«Opurinam

3 JIboH oiitHHHK

«BITaKHTHO- 7.6£0,01 | 47255018 | 43,66+ 0,18 | 23.48:003 | 21,70+ 0,03 4,0+ 0,01
TIOMapaH4YeBUID)
4 Jlvon oniiinuid 77+0,03 | 4417002 | 4077002 | 19,77+ 0,11 | 21,42+0,11 3,8+ 0,06

«EBpika»

(*- 8 nepepaxyHky Ha cyxy pevosuny, **- na namypanvhy 60102icmy)
Iocepeno: [3]
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Busnauennst BmicTy BiTaminy E mpoBoauiam MeTogoM piiMHHOI XpoMoTorpadii
BHCOKOPO3UTHHOI 3aTHOCTI, a caMe€ BU3HAYAIU KUIBKICTh O-,3-,0-,A-TOKO(]epoTiB.
Pe3ynbpTatn BU3HAUEHHS 3arajbHOrO BMICTY Ta (PpakuiifHOTO CKJaay ToKodepoJiiB
HACIHHS JIbOHY JI0 Ta MICJI MPOPOLIYBaHHS MpeACTaBleH] y Tabmui 2.

BcranoBieHo, 1m0 B CKJIaji JIMIAIB BCIX AOCTIIKEHUX COPTIB MEPEBAXKAIOTh A-
Tokodeponu, a B-Tokodeposii MPaKTUIHO BIACYTHI. 3a 3aTaJIbHUM BMICTOM BiTaMiHy
E naciHHs pi13HUX COPTIB MOKHA PO3TAITyBaTH B Takuil psia: «Bpyuwnity, «Opurinam,
«EBpikay, «bnakutHo-niomapaHueBuit». OcoOJMBO CIiJT BiA3HAYUTH, IO BMICT O-
TOKO(EpoJIiB, 5Kl XapaKTEPU3YIOThCS HAWBUILOI AaHTHOKCUAAHTHOIO 3/JATHICTIO, €
HalOUIbIIMM ISl copTy «Bpyuuit». Bin BIBiYlI nepeBUILy€e BIAMOBIIHUN MOKa3HUK
copty «biakuTHO-OMapaHueBuii» Ta B 2,5 pazu OUIbIIMMI, HIK U1 cOpTy «EBpikay.

Tabuuus 2- Bmict Bitaminy E y HaciHHI JIbOHY 10 i IicJIA IPOPOIIYBAHHS

Biramin E, mr/100r
LinpHe 3epHO [Ipopocine 3epHo
Copt

o- o- A- - o- A-

Toko(epon | Tokodepon | Tokodepon | Tokodepoa | Tokodepoa | Tokopepoa
«Bpyumnii» 11,05+0,05 | 0,49+0,06 |45,22+0,02 |35,67+0,06 |3,48+0,08 |192,56+0,06
«Opwurinam» 8,68+0,07 |0,36+0,02 |36,35+0,05 |22,85+0,06 |2,21+0,06 |187,23+0,12
«bmakuTHO- 5,34+0,02 ]0,56+0,03 |28,10+0,07 |13,31+£0,06 | 1,93+0,02 |165,58+0,08
MMOMapaH4YeBUI»
«EBpika» 4,55+0,01 |0,48+0,03 |37,32+0,05 |14,99+0,06 |2,74+0,05 |156,78+0,03

IDicepeno: [8]

OTpuMaHi HaMHM pe3yJbTaTH BKa3ylOTh Ha 3HA4YHE 30UIbIICHHS BiTaMiHy E y
BCIX COpTax HACIHHA JIbOHY IMicCJIsl TpopolnyBaHHs. HaliBummii piBeHp Bitaminy E
CIIOCTEPITaETLCA Y MPOPOCIOMY HACIHHI JIbOHY cOpTiB «Bpyuuit», «Opurinam» ta
«bnakutHo-nnomMapanyeBuity. Bitamin E Bigirpae BaxiMBy poJib B OKHCIIIOBAJILHO-
BIIHOBJIIOBJIBHUX IIpollecax OpraHizMy, IEpEMIIIEHH] €JIEKTPOHIB JUXaJIbHUM
naHioromM.  biosoriuna  posib TOKOGEpOJSIB  3yMOBJI€HA THM, [0 BOHH
XapaKTEPU3yIOTHCA AHTUOKCUIAHTHUMU BIACTHUBOCTSIMH U 3aM00ITar0Th HAIMIPHOMY
OKHUCJICHHIO JIIMI/IIB B OpTaHi3Mi i yTBOPEHHIO MIEPEKUCIB JIMIIB Ta HAKOMMYEHHIO B
TKaHMHAX BUIBHUX PAaJIMKANIIB, SKI TPOSBISIOTH BUCOKY AaKTHUBHICTh 1 IIKIJJIUBO
BIUTMBAIOTh HA TKAHUHU OpraHizmy. Jlo6oBa nmotpeda Tokodepoinin y mexkax 20-30 mr
[8]. OTpuMaHi HamMH J1aHi BKa3ylOTh Ha Te, 1110 Juiie 10 T mpopocioro HaCiHHS JIHOHY
MOXKYTb 3a0€3MeYUTH I000BY MOTPeOy TOPOCIIOi IIOAUHU Y TOKOodepoax.

Ticto rotyBasin 0e30mapHUM CIIOCOOOM 3 OOPOIITHA MEPIIOTO COPTY 3 CEPEAHIMHU
XJTIOOMEKapCHbKUMU ~ BJIACTUBOCTAMH. BMICT CKJIaJIoBUX CHUPOBUHU BH3HAuYald
MeToJaMu, BukiIageHUMU B kepeni [9]. [loka3HMKM TEXHOJIOTTYHOTO MPOIeCy
oIliHIOBanu 3a ctaHgapTHuMu merogukamu [10,11]. Brus ITHJI Ha 1HTEHCUBHICTh
OpoAIHHS TICTa BHU3HAYAIM 3a BUAUICHHSIM JIOKCUAY BYIJIELIO, BUKOPUCTOBYIOUM
npwiag AI'-1M, a OpoawnbHy akTUBHICTh APLKIKIB y npucyTtHocti ITHJI — 3a

ISSN 2567-5273 38 www.moderntechno.de



Modern engineering and innovative technologies Issue 23

3MMa3HOI0, MaJIbTa3HOIO AKTUBHICTIO Ta OCMOYYTJIMBICTIO.

CTpyKTypHO-MEXaHIYHI BJIACTUBOCTI TICTa OIUHIOBATM 3a JOIMOMOTOIO
MeHeTpalli Ta ra30yTpUMYBAJIbBHOIO 37aTHICTIO 32 3MIHOIO 00’e€My TicTa B MpoIleci
OponiHHA. [l7s oOIiHIOBaHHS SKOCTI XJi0a MpPOBOAWIM TMpoOHE JabopaTopHe
BUIIIKAHHSA. @DI3UMKO-XIMIYHI IIOKa3HUKU SKOCTI Xmiba Bu3Havamm 3a JCTY
7045:2009.

[IpoBenennmu JOCIKSHHSIMH BCTaHOBJICHO, 110 ITHJI, SIKAM
BUKOPHUCTOBYBaJIM B poOOTI MiCTUTh Oika 35,6+0,3 %, 3aranbHoro xxupy 15,5+0,25
%, ByraeBojiB 39,6+1,8 %, 3 Hux cnuzeit 6,4+0,1 %. IlopiBHsIBEHA OLlIHKA XIMIYHOTO
ckiany IIHJI ta GopomiHa MIIEHUYHOTO MEPIIOrO COpTy mokaszama, mo B ITHJI
MICTUTBCS OlIblIEe OUTKA B TpUYl; KUPIB B 7,7; KIITKOBUHU B 26,6 pa3 HixK B OOpOIIHI.
3onbHicTh [THJI Buma B 6,4 pa3u, 110 KOPENIIOE 31 3HAYHO OUIBIIMM BMICTOM Y
HbOMY, TIOPIBHSIHO 3 MIIIEHUYHUM OOPOIIHOM, Kaiito — B 4,1; KaJbliito 1 MarHiro — B
10; 3amiza — B 2,3; nMHKY — B 3,2 pasmu.

JIis Hammx JAOCHIHKEHb OyJo BAaXKJIMBO TaKOXX BCTAHOBUTH BIUIMB Yacy
MIPOPOIICHOTO JIhOHY, 30€pIraHHs TMPOPOIIECHOTO JhOHY Ha SKICTh yYTBOPEHHS TiCTa.
31aTHICTD TiCTa JI0 PO3IUIMBAHHS, XapaKTEPU3Yy€ B A3KICTh. AJDKE BHYTPIIIHE TEPTS
TICTa MiJ Ji€r0 aedopMartii cripusie Horo po3IUTUBAHHIO 13-3a 3MIIIEHHS MIapiB MiJ] Yac
Oponinus. Po3rumBanHs Kynbky TicTa (pucyHOK 1) Bkazye Ha Te, mo gogaBanus [THJI
TPEThOi TOOW MPOPOCTAHHS Ta 13 30€pIraHHsAM I[LOTO XK JILOHY 3MEHIIIYE PO3IUIMBAHHS
KYJIbKH TICTa, IOPIBHSHO 3 KOHTpoJsieM. Bxke uepe3 20 xB OpoiHHS 3MiHA IPOXOAUTH Y
KOHTOJIbHOMY 3pa3ky. 3MiHa 3 [THJI mounnae BinOyBatucs Ba 60 XB. 1 TUM OLIbIIE, YUM
MEHIIMI Yac MPOPOCTaHHs Ta KUIbKICTh. Ha Haly TymMKy B IIbOMY BUIAJIKy BIIITPArOTh
MEBHY pOJIb CIM31 HACIHHA JIbOHY, 110 YaCTKOBO HaOyXaroTh, CKPIIUIIOTH Macy TiCTa.
Tako BCTaHOBJIEHO MEPIOJ 3 SIKOTO BCl JOCHI/IHI 3pa3KK MOYalld PO3ILTUBATHCA 1 OyiH
MPaKTUYHO OJHAKOBUMH, TOOTO 13 120 XB.
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Pucynok 1- Po3nuiuBaHHs KyJIbKH TicTa: 1-KOHTPOJIb; 2-TPH 100M IPOPOCTAHHS;
3- Tpu 100U NPOPOCTAHHSA NPH 30epiranHi S 1i0; ABi 100U NPOpOCTAHHS
Aemopcovka po3pobdka

["a3oyTpumMyBanbHY 3A4aTHICTB TicTa 3 AogaBaHHsaM [THJI gocnimkyBaim 3a 3MiHOKO
MUTOMOT0 00’ €My (PUCYHOK 2).
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Pucynok 2 — Ilurommii 00’em TicTa
Aemopcovka po3poboka

AHai3yroul pe3yibTaT Tra30yTPUMYBAJIbHOI 31aTHOCTI TicTa (PUCYHOK 3) 3
nonaBanHsaM [THJI xodemo Biji3HauuTH, 110 4yepe3 20 xB OpOJiHHS y TOPIBHSIHHI 13
KOHTPOJIBHUM, MUTOMUN 00’€M JTOCHIKYBAaHUX 3pa3KiB 301IBIIUBCS B CEPEIHROMY Ha
0.3 cM*/r. Pe3ynbrar 301IbIIEHHS THTOMOTO 00EMY CIIOCTEPIraeMo mourHaroun 3 40XB
Ta pi3HMULA 3pocTaHHs Ha 120-i1 xBuiamHI OpoAiHHA. Y 3pa3kax 3 pI3HUM YacoM
MPOPOCTaHHA  JIhbOHY  BIIYYTHOI  PI3HHUIIl HE  CHOCTepirajgach.  3HIDKEHHS
ra30yTpUMYBaIbHOI 3AaTHOCTI B ycix 3pa3kax (ITHJI 2 no6wu 1 [THJI micnst 36epiranus)
MPaKTUYHO Masio YuM pi3HuBCH, ane [THJI 3-0i 1o0u mokazaB Haiikpall pe3ynbTaTd y
MOPIBHSIHHI 3 KOHTPOJIEM.
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Pucynok 3 — /lunamika ra30yrBOpeHHs1 y TiCTi: KOHTPOJIbHU 3pa30k 0e3 JIbOHY,
20 % npopoieHnM HACIHHS JIbOHY

Aemopcwvka pospodka

Bcranosneno, mo IIHJI mo pi3HOMy BIIMBaE Ha TOKAa3HUK KHCIOTHOCTI.
Bcranosneno, mo npu gomaBandi [IHJI mouaTtkoBa Ta KiHIIEBa KHUCIOTHICTH TICTa
MIJBUIY€THCS 118 mimeHndHoro Ha 0,2 — 0,4 rpax, a s )KUTHBO-TIIIIEHUYHOTO Ha 3-
S rpan.
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Tak, nmomaBanns IIHJI cnpusie 1HTEHCHBHIIIIN 3MiHI 00 €My TICTa MPOTITOM
EKCIIEPUMEHTY, MPUYOMY 1€l BIUIUB 30UIBIIYETHCS 3a MIPOIO MIABUIICHHS IX
no3yBaHHA. 3a 90 xB OpoaiHHs 00’ eM qocmigHux 3paskiB Ticta 3 [THJI 301mbiryeThes
Ha 7,5 -22,41a 8,2 -22,5 % nopiBHAHO 3 TOKa3HUKAMHU KOHTPOJILHO 3pa3Ka.

Takuii edekT TOB’s3aHMI 3 KUCIOTHICTIO Ta MIABUIICHHS >KUATTEMISIIBHOCTI
ApLKIKIB 32 paxyHoK BiactuBocte [IHJI. Brums ITHJI oGymoBieHO BenIHMKOIO
ramMor0 JKUPHUX KHUCJIOT, PI3HOTO poay 3’enHaHb (PochopHO KUCIOTH Ta OpraHivHUX
KHUCJIOT. Pe3ynbTaTv HaKOMUYEHHS KUCJIOTHOCTI MpU OpOJIHHI MPOXOAWIIA Mailke
OJIHAKOBO Y BCIX 3pa3Kax 3aMilllaHoro Ticta. Pe3ynapTatu AOCHIKEHb CBIIUaTh, 1110
Ha 60 xBuiuHI OpoiaiHHA y TicTa 3 goaaBaHHsIM 25% ITHJI kinpkicTh BUALIEHOTO
TIOKCUY BYTJIELIO 1IGHTUYHA KOHTPOJIbHOMY 3pa3Ky. B Toil uac sik mozyBanss 25 %
CYyIpOBOJKYEThCS 30UIbIIeHHAM BuaiieHHs CO, na 2,7-4,7%. lleit pesynbTar
HANeBHO OOYMOBJICHMI MOKpaIIaHHSAM >KUBJICHHS JIPIKKIB 32 PaxXyHOK YTBOPEHOI
CJIK31 3 BOJIOPO3YMHHUMH O1JIKaMU Ta LYKpiB i BITaMiHiB.

BpaxoBytoun Buie ckazane, BmicT B Ticti [THJI Moxe yacTkoBO 3MiHIOBaTH ab0
BIUIMBATH HA BMICT KJICMKOBHUHH, a BIAMOBIAHO, 11 PO3TSKHICTS, TiApaTaIliifHy 37aTHICTh
Ta TPYXKHICTb. TakMM YMHOM MOXXHA CIPOTHO3YBaTH CYTTE€BI 3MiHH, CTPYKTYpHO-
MEXaHIYHHUX BIIACTHBOCTEH TICTA.

BucHoBxku

Buxopucranns [THJI y BupoOHuUIITBI Xs1i0a MpU3BOANTH HA MEBHOMY €Tari 10
HOTIPIIEHHST MOro OpraHoJIENTUYHUX 1 (DI3UKO-XIMIYHUX TOKAa3HUKIB SIKOCTI
BHACHIJOK 3HW)KEHHS IHTEHCHBHOCTI OpOAIHHS Ta CTPYKTYpPHO-MEXaHIYHUX
BjacTUBOCTEH Ticta. OnTuManbHO KuibKicTio [THJI 3 ypaxyBaHHSIM MakCHMajabHO
MOJIUBOTO 30aradeHHs HUM XJi0a Mpu 3a0e3MeYeHHl TPATULIANHUX CIIOKUBUYUX
BJIACTUBOCTEH, 32 YMOBH BITPOBAJIKEHHSI NTEBHUX TEXHOJOTIUHHUX 3aXOiB, € 25 % 10
Macu OopoinHa. [ iHTencudikaiii mporeciB 6poainas ticta 31 [THJI gominsHo B
omapy BHocuTH 5-7% IIHJI 1 mykop Oimmii 1-2,0 % no macm OopomHa. 3a
pe3yibTaTaMu  JIOCHIIPKEHb PO3POOJICHO PELEeNnTypu Ta MPOEKT TEXHOJOTTUHUX
iHcTpykiin Ha X6 31 [THJI Ta qocmimanmu nobaBkamu.
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Abstract. An important aspect of the feasibility of scientific development is social and
economic efficiency. To confirm the rationality of the production of new bakery products using non-
traditional raw materials, such as sprouted flax seeds, we conducted a set of studies to determine
the socio-economic efficiency of their introduction. In terms of social efficiency and environmental
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friendliness, new bakery products have significant advantages compared to traditional ones. They
are characterized by improved biological and nutritional value. They differ in high protein, fat and
carbohydrate content. Our research was based on the preparation of the dough of the appropriate
recipe. Its composition was with a different ratio of germinated flax seeds and wheat flour. The
inclusion of sprouted flax seeds in the recipes of new products enriches the products with dietary
fibers, in particular cellulose, hemicellulose, lignin, etc. In all products, the content of essential
amino acids, minerals, vitamins has been increased, and the fatty acid composition has been
improved.

Key words: flax seeds, wheat flour, dietary fiber, fermentation intensity, viscosity.
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Cramnuk 1.4., [Tinny6nuii B.A., Kpacaoxon C.B., Kpaescbka C.I1.

ISSN 2567-5273 43 www.moderntechno.de



Modern engineering and innovative technologies Issue 23 / Part 1 (N§

http://www.moderntechno.de/index.php/meit/article/view/meit23-01-022
DOI: 10.30890/2567-5273.2022-23-01-022

YK 681.326

RELATIONS BETWEEN RELATIONS OF CYBER-SOCIAL COMPUTING
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Anomauia. Ilpononyemovca 027150 HOBUX OUSPANMOPHUX OeMEePMIHOBAHUX MEXHON02il
yughposizayii Ha ocHosi biomempuyHoi i0enmughikayii, uUUEPNHO20 MOHIMOPUHSY MA YUPPOBO2O
VIPABNIHHA COYIATIbHUMU 2PYNAMU 3 MemOK YCYHEeHHS KOHGAIKmMIe ma nio8uujeHHs SKOCmI
arcumms. Pooumscsi 8ucHo60k npo me, wo euuepnnutl online gioeomonimopune Kibep@izuuno2o ma
KibepcoyianbHo20 Npocmopy 0. MOYHO20 YUDPOBO2O YNPABNIHHA 00'ckmamu, cyb'ekmamu ma
npoyecamu € 0OHUM i3 OCHOBHUX AMPAKMOPI8 YCNIUHOT OIsIbHOCII KOMNAHIL MA YHIGepCUmemia y
MACOBOMY YUpposomy ceimi.

Poszenanymo xibep-menoenyii 6i0 Gartner Inc., axi nadaiomv MOMCIUGICMYb  Hi0epam
KOPNOpamueHoi apximexmypu ma KepieHuKam YHieepcumemie He eiocmasamu 0Oe3HAOIHO 6i0
yughposoeo 6iznecy 6 nHayyi, oceimi ma iHOycmpii, c60€4acHO peazysamu Ha Kibepghizuuni 3a2posu,
ouonrosamu Oi3Hec-IHHOBaYii ma uHawamu epeKmusHy yupposy disnec-cmpamezito 0epicas.

3anposadocyemvcs mempura 6uMipy 6iOHOCUM V CYCRitbemei. Bupiwytomvcs numanns
KibepcoyianbHo20 0emepmMiHO8aAHO20 KOMN TOMUH2Y 0epaicasoio, NiONpUEMCMBOM, VHIBEpCUMEmoM,
Kageoporo, kadpamu, pecypcamu. IIpononyemvcs mooenvb BiOHOWIeHb MIdC BIOHOCUHAMU HA
supiuerHs Kibep-coyianbHux npooaem.

Bnepuie oocnioscyromsbcsi numanHs UHUKHEHHS KO3 MidC 6I0HOCUHAMU A MEXHOLO2IAMU
V coyianvuill epyni, KOMNauii, oepicasi. 3anposaoicyemvcsi Mooeib KOMR'Iomun2y 0 YCYHeHHs
NPOMUPIY MIdHC 0EPHCABHUMU, MPAOUYTUHUMYU A MEXHOIO02ITYHUMU 8IOHOCUHAMU.

IIpeocmasneno Kibep@hizuuny Mmooenv eKceneHm-0epiHCA6HOCmI, SAKA NpusHayeHa Ois
MEmMpUYHO20 YNPABIIHHA pPecypcamu ma cpOMAOSAHAMU HA OCHOBI YUupoeo2co MoHIimopuHzy ma
OYIHIOB8AHHA NOMPeO COYIANbHUX SPYN 3 MEMOI0 3a0e3nedenHs AKOCMI iX dcumms ma npoysimanus
Kpainu wiisgxom 6upobHuymea ma excnopmy moeapie ma nocnye. llokasano cmpykmypy
YUPPo6020 0epPIHCABHO20 KOMN'TOMuUH2Y 3 KOMNOHeHmamu, BNOPAOKOBAHUMU 34 DIi6HeM IXHbO2O
6NIUBY HA puHKOo8ull ycnix: 1) éionocunu; 2) yini; 3) ynpaeninus,; 4) kaopu; 5) ingppacmpyxmypa, 6)
pecypcu. Ilpu ybomy HaicoN08HIUUM KOMNOHEHMOM € 8IOHOCUHU YU 3AKOHOOABCMBO0, AKI ICHYIOMb
V 0epaicasi.

Kniouogi cnosa: xidepcoyianvruil KoMn'tomune, iOHOWEHHS MIdNC BIOHOUWEHHAMU, KYOImHI
CMPYKmMypu OaHUX, MOOEN08AHHS COYIANbHUX NpoOYecis, Mempuxa nooiOHOCMI-8IOMIHHOCTI,
PO3YMHUL Yuhposutl yHigepcumem, MOHIMOPUHE OAHUX, YUGpose YNpasinHs.

Beryn. Cran npob6aemu

B octanni poku mepexi Mikpo6soriB [ 1] HaOyau MOMyISIpPHOCTI sIK TuIatdopma,
10 JT03BOJIIE BUPAXXaTU JIOJCHKI €MOIIil, 32 JOTIOMOTOI0 SIKOi KOPUCTYBayl MOXKYTb
3pyYHO CTBOPIOBATH KOHTEHT IMpO IyOJIYHI 3aXOJId, OCTaHHI HOBHUHU Ta/abo
OPOAYKTH. 3rOJ0M MepeXi MIKpPOOJIOTiB T'€HEpPYIOTh BEJIMYE3HI 00CITM JaHHUX, SKi
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HECyTh JIyMKHM Ta MacoBl HAacTpoi 3 PpI3HOI TeMaTHKU. TyT MIKpOOJIOTH
PO3TISAAIOTHCS K KOPUCHA IIaTgopma JUIsl BUSBICHHS Ta PO3IMOBCIOKEHHS HOBUX
rapsuynx mnonid. lle Takok KOpUCHMI KaHaid [UIsl BHSIBICHHS BHCOKOSIKICHUX
MOBIOMJICHb, MOMYJIAPHUX TE€M, KIIIOUOBUX 1HTEPECIB Ta BIUIMBOBUX KOPHCTYBadiB.
IcHyBaHHS 3alTyMIIGHUX NaHUX Yy TPATUIIAHUX MOTOKAX JAHUX COIlaIbHUX MEpEexK
3MYIIIY€ 30CEPEIUTUCh HAa OOYHCIICHHSX, OPIEHTOBAHMX Ha JIOAUHY. Y poboTi [1]
MIPOTIOHYETHCS MOJIEIh COIIAIbHUX 004YMCIieHb, opieHToBaHuX Ha moanHy (HCSC —
Human Cyber-Social Computing), BHSBIEHHS 1 NOIIMPEHHS Trapsuux NOMIA Yy
Mepexxax MikpooOsoriB. Y 3amporioHoBaniii moneni HCSC Bci moBigomieHHS Ta
KOPUCTYBaul MOMNEPEeIHbO OOpOOJIAIOTBCS 32  JOMOMOIOK  TINEPTEKCTOBOTO
tematuyHoro momyky (HITS — Hiper Intellectual Text Search) mns BuzHaueHHs
BHCOKOSIKICHUX TMIJIMHOKMH KOpPHUCTYyBaudiB, TE€M Ta TOBiOMJIeHb. [loTiM st
BUSIBJICHHS KOPHUCTYBa4iB 3 BHCOKHM BIUIMBOM B MEPEXKi BUKOPHUCTOBYETHCS
0araTonpoOTOTUIMHUN METOJI BHSIBICHHS TE€M Ha OCHOBI MPUXOBAHOTO PO3MOILITY
Hupixne (LDA). Kpim TOro, maxkcumizailiss BIUIUBY BHKOPUCTOBYETHCS JUIS
OCTaTOYHOTO BU3HAYEHHS BIUIMBOBUX KOPUCTYBadyiB Ha OCHOBI MiAMHOKHUHU
KOPHUCTYBadiB. 3pEIITOI0, KOPUCTyBadyi, 3700yTi B MpOIECi MaKCHUMI3allii BILUIUBY,
TEHEPYIOThCSl SIK TPYNHM BIUIMBOBUX KOPUCTYBayiB Ha KOHKPETHI TEMH.
Excniepumenrtanshi pesynsTaté goBoasth nepeBarn HCSC nHan aHanoriyHUMH
MOJICIISIMH BUSIBIICHHS TapsuuX MO Ta PO3MPOBCIOKEHHS 1H(POpMAIIii.

3aBasku HewoAaBHIM JocsirHeHHsAM [2] IntepHety peueit (IoT) Ta 3pocrarouiit
JOCTYITHOCTI TMOBCIOAHO MOIIMPEHUX OOYMCIIOBAJBLHUX PECYpCiB Ta MOOUIBHUX
MIPUCTPOIB, MOMUPEHHIO MYJIBTUMEAINHOTO KOHTEHTY Ta TOMAJBIINM COIliaTbHUM,
€KOHOMIYHUM Ta KYyJbTYPHUM 3MIHAM OOYMCIIIOBAJIbHI TEXHOJOTIi Ta NPOrpaMu
MIBUIKO PO3BUBAIOTHCA ISl OOCITyTOBYBaHHS TpoMajsiH. Termep BOHM BHXOIATH 3a
MEX1 NEPCOHAJBbHUX KOMM'IOTEpiB [3], MOJErmyoun CHiibHy poOOTy Ta COLlasbHI
B3a€MO/IIi B IIJIOMY, BUKJIMKAIOUM IBUJIKE MOUIUPEHHS COLIAJbHUX BITHOCHUH MIX
o0'extamu [oT.

PizHOpigaH1 comianbHl (PYHKIT MPU3BEIN O BY3bKHX MICIH Y OOUMCIICHHSIX Ta
KOMYHIKaIllii, SiKi He A03BOJIAIOTh Mepexi [oT BHUKOpHUCTOBYBAaTHM TMEpeBaru IUX
BIJIHOCUH ISl TOKPAIICHHS MPOIMOHOBAHUX IMOCIYr Ta HaJAlITYyBaHHS KOHTEHTY,
SIKUW JIOCTaBIISIETHCS, 0 BIIOMO SIK BUOYX COLIAJIBHUX BITHOCHH [4]. 3 1HIIOTO OOKY,
IMIBUJKUNA PO3BUTOK JOJATKIB IITYYHOTO IHTEJNEKTY Y COLIAJIbHUX OOYHUCICHHSX
MPU3BIB 710 TOSIBU 0araTooOiIiouol Tairy3i JOCTIIKEHb, BIIOMOI SK IITYYHHHA
couianpuuil iHTEnekT (LLICI a6o ASI — Artificial Social Intelligence), sika mMoxe
BUPIIIUTU TIPpoOJieMy BHOYXY COLIabHUX BIAHOCHH. Y po00TI [4] 0OroBOprOETHCS
pons loT B ympaBmiHHI coIliaIbHUMHU BIAHOCHHAMH, TpodiieMa BUOYXYy COILaIbHUX
BITHOCHH Yy KIOEpIpPOCTOpl, a TAaKOXX PO3IIIAJAIOTHCSA 3alMpPONOHOBAHI PIMICHHS 3
BUKOpPHUCTaHHAM ASI, BKIIOYalOYM METOAM COIIaIbHO-OPIEHTOBAHOTO MAIIMHHOTO
HaBYaHHS Ta TTMOOKOr0 HaB4YaHHA [5, 6].

Ki6ep-dizuko-comiansua cuctema [7] (Cyber-Physical-Social System — CPSS) —
1€ HOBA JIOCIITHUIIPKA TCHJICHIIIS, CIIPSIMOBaHA Ha 1HTETPAIil0 COIIAJIbBHOTO BUMIpPY
1o ki6ep-dizuunoi cucremu (KOC). CPSS ckianaerbes 3 comiaibHOTO, (i3UYHOTO Ta
kibeprpoctopy. He BucTauae BIUIMBOBUX TEOpi Ta MPOEKTHUX MIAXOAIB IS
JIOCSATHEHHSI €1MHO1 cTpykTypu CPSS.
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[Tomrykn y 37m0uMHHIN Mepexi [8] cTamu KIIOYOBUM NUTaHHSM OCTAHHIMHU
pOKaMH, OCKUIBKH 3JI0YMHHA AISUTBHICTh CTa€ TPYNOBOI0 Ta MEPEKEBOIO. BimbIIICTh
JOCTIIKEHb TEPEBAXKHO 30CEPEKEHO Ha MEPEXi 3JI0OYMHIIIB, HE0Aararo — Ha Mepexi
MiJ03PIOBaHMUX, a TPAAMIIMHUIA METOJl — BHUBUYEHHS CTAaTUYHOI CTPYKTYpPH MEpExi
0e3 MosiCHEeHHsI MOBeNIHKH By3mTiB. Y [8] Bukopucrano amroput™m EigenTrust ans
pPO3paxyHKy OIlIHKM TIiJO3PUIOCTI KOXKHOTO YiIeHa MEPEekXi MiA03PIOBaHUX Ta
BU3HAYCHHSI AKTUBICTIB Y MEPEXi 3a OI[IHKOI, MIATPUMYIOUYH NPUHHATTSA PIIICHD
noimiero. Pe3ynbTaT eKCIepUMEHTY TMOKa3ylTh BHUCOKWN paHT 3JOYMHINB Ta
HU3bKUWA pPAHT HEBUHHUX Yy TMPAKTHYHIM MeEpexi MiJ03pIOBAHUX Ta JOBOJSTH
edexTuBHICTH Ta TouHICTh EigenCrime.

Hes3Baxkaroun Ha Te, 10 XMapHI OOYHUCICHHS BBAXXKAIOThCS MAHAIEEI IS
00poOku Ta aHamizy nanux 0T, BOHM MalOTh HENOJIKM Y OaraThOoX IHIIMX ACIEKTax
[9, 10], Takux sk 3aTpUMKa, MPONYCKHA 3JAaTHICTh Ta MOOUIBHICTH MpU Mepenadi
JaHUX BIJ MIIKIIOUYEHUX MPUCTPOiB y xMapy. [lapamurma TymaHHUX OOYHMCIICHb
PO3IIMPIOE  MOXKJIMBOCTI XMapu 1 HaJNeXUTh JO0 TMapagurMu reorpadivyHo
po3noauienux oduucienb Mexi Mepex LOT [11]. Omnak no peanizarii TyMaHHHUX
oOYHuCIIeHb 1€ JaleKo, OCOOJMBO KOJHM WIEThbCs Mpo Oe3meKy B KOHTEKCTI
HeTpaauiiiianx xapaktepuctuk LOT, Takux sik MacmtaboBaHICTh, HEOAHOPIIHICTS,
MOOUTBHICTh Ta OOMEXEHICTh pecypciB. Kpim TOro, 3acrocyBaHHS TNPHUHIIUIIIB
COIlAIbBHUX Mepex 10 [HTepHeTy peuell BUIAETHCS MPUBAOIMBHUM [JIsi MOOYI0BU
[HTepHeTy peuell sk Mepeki OJHOPAHrOBUX Mepexk. TyT MpejcTaBieHa riOpuaHa
apxiTektypa s IHTepHeTy peueld, mo o00'€qHye TyMaHHI OOYHMCICHHS JUIst
3a0e3nedyeHHs Oe3neku B HeHanaliHoMy cepefoBuili LOT. BukopuctoByroun
apXiTEeKTypy TyMaHHUX OOYHCICHb 13 COLIAJIBHUMU MEpPEXaMud Ha OCHOBI
0JIOKYEITHY, KOPUCTYBaul MOXKYTb JIETKO KEPYyBaTU CMapT-00'€KTaMU, BCTAHOBIIOIOYHU
3aXUIICHI Bl HECAHKIIIOHOBAHOTO TOCTYIy MU(POBI MOCBIAUYEHHS B CEPEIOBUIII, 110
HE TOTpeOye JOBIpH, Ta CTBOPIOBATH HOBHM KJjac MeEXaHI3MIB aBTEHTHUdIKaIli Ta
aropu3anii st LOT. Y po0oTi onrcano npoTOTHI 3alIPOIIOHOBAHOT apXITEKTYPH.

VY [12] omucani ctaH, TEHAEHIIT Ta MeXl PO3BUTKY KiOep-(i3HUKO-COLIATBHUX
cucteM y Kurai. IlpoananizoBano nonmuT Ha po3poOky CPSS, 3a skumu HayTh
ITY4YH1 CYCIUIBCTBA, OOYMCIIOBAJIbHI EKCIEPUMEHTH, TIAXiJ IapaiebHOro
BukoHaHHs (ACP) mns CPSS Tta aBTomaruzanisi 3HaHb. OOTOBOPIOETHCS PO3POOKA
ACP na ocnoBi CPSS y cdepi tpancnopty, eHepretuku, iHdopmaiii, [HTepHeTy
peueii Ta [aTepuery posymy (loM), mo6 nmpoaeMOHCTpyBaTH MEPEIOBI MPOrpaMu y
CPSS. Hapemri, omnucyroThcsi OmokuelH-TexHONoris [oM  Ta  koHmemii
napajgenbHOro cycninbeTBa. Lle AocHimKeHHs CIpUSATHME NEPEeXOoay BiJ HUHIIIHBOT
COLIIANTbHOT KOHCTPYKIIT 10 PyTypUCTUYHOTO PO3YMHOTO CYCHIbCTBA.

Tesu-atpaktopu kibepcoriansHoro kKomm'toruary 2022 [13]: 1) mpuponda
MOCTYTIOBO TMPOIIOHYE JIFOJICTBY 3aMIHUTH MAacoBl onsite 3axoaW Ta MOJOPOXKi
IrpOMaJIsIH Ha BIpTyasbHI; 2) IHTEPHET-PECYPCH TNIO0ATBHUX MEPEX Ta MECEHKEPIB
NEePEOPIEHTYIOTHCSI Ha MacoBl BiJCOBIIHOCHMHU; 3) online BIAHOCHMHHU JIOJEH CIIiT
PO3TIISIATH SIK JIOMIHYIOUY TE€XHOJIOT1IO B IHAYCTpPli, MEAUIIMHI, HAYIli, OCBIT1, TOOYTI
y HalOJIMKU1 AECATKH POKIB; 4) YHIBEPCUTETChKA OCBITA IO BCiH Mu1aHeTi ctae Ha 80
BIJICOTKIB OHJIAHHOBOIO, KOMII'FOTUHIOBOIO Ta LKU(POBOIO; 5) KamiTami3amis Ta akKiii
virtual high tech B mopiBHsiHHI 3 onsite 013HECOM Ma€ MOTYXHY MO3UTUBHY MOXIJIHY;
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6) TexHosorii nudpoBux BigHOIIEHL Ha OCHOBI blockchain and bitcoin Mix mroapMu
CTalOTh TOMYJISIPHUMH; 7) PIBHOMIPHE PO30CEPEIKEHHSI MEUIKAHIIIB TEPUTOPIEIO
IUIJAaHCTH — OJIMH 13 IIIAXIB BHKHBAHHS JIFOJCTBA; 8) ClIbChbKa MICIEBICTh BXKE €
OUTbII MPUBAOIMBOIO ISl TOBHOIIIHHOTO 3J0POBOTO KUTTSA Ta TBOpPYOCTi; 9) Bci
reOMNOJIITUYHI TpaBli, uYepe3 AePiuuT MNPOCTOpPY Ta pecypciB, OOpPOTHUMYTHCSA 3a
poaroui 3emili Ta MajloHaceneHi Tepurtopii; 10) TpaHcmopTHI 3aco0M JOCTaBKH
MPOJIYKTIB Ta TOBAPiB CTAlOTh aBTOMAaTUYHUMHU; | 1) mamepoBi TEXHOJOTIi OCTATOYHO
TpaHC(OPMYIOTBCS Y PO3YMHI LHU(PPOBI KOHTPAKTH; 12) CTBOPEHHS E€JIEKTPOHHUX
nudpoBux 1HGPACTPYKTYp J€p>KaB, MICT, MIANPUEMCTB, YyCTAaHOB, IIKUI Ta
YHIBEPCUTETIB CTA€ TOMIHYIOUMM TPEHAOM MPUBAOIMBOCTI JIJISl IHBECTUIIIN.

Takum yuHOM, BHUYepHHUN online BIIEOMOHITOPUHT KIOEP(PIZUUHOTO Ta
KibepcoliaibHOr0 MPOCTOPY JUIsi TOYHOrO UM(POBOTO yrpaBiiHHA 00'€eKTamu,
cy0'eKTamMH Ta MpolecaMd € OAHUM 13 OCHOBHMX aTpPakTOPIB YCHIIIHOI AiSUIbHOCTI
KOMITaHIM Ta YHIBEPCUTETIB y MacoBOMYy HUGPOBOMY CBITi. AKTyadbHUMHU €: 1)
online BiJICOMOHITOPUHT KiOEpPCOIIATBLHOTO MPOCTOPY HAYKOBO-OCBITHIX MPOIECIB
JUIST  METPUYHOTO  YOpaBiiHHSA  1U(POBMMU  yHIBEpCUTETaMu; 2)  BiJI€O-
iH(ppacTpykTypa UM(POBOTO YHIBEPCUTETY JHJisi MPOBEACHHS HAYKOBO-OCBITHIX
MPOIIECIB.

Merta nocnimxeHHs — po3podka KibepdizudHoi MoJesl eKCeNeHT-AepKABHOCTI,
sKa IpU3HaYeHa JI1 METPUYHOTO YIIPABJIIHHS PECypCcaMu Ta TpOMajiiHaMU Ha OCHOBI
M(POBOrO0 MOHITOPUHIY Ta OLIHIOBAaHHS MOTPEO COLIANIbHUX TIpPYIl, 3a0€3MeUEHHS
SKOCT1 iIXHBOTO JKHTTS Ta TPOIBITAHHSI KpaiHW MUIIXOM BHUPOOHHUIITBA Ta EKCIIOPTY
TOBapiB Ta MOCIyr. 3aBiaHHs: 1) aHami3 CTPYKTypH UIU(PPOBOro Jaep>KaBHOIO
KOMIT'IOTUHTY 3 KOMIIOHEHTaMH, YHOPSAKOBAaHHUMH 3a PiBHEM IXHBOTO BIUIMBY Ha
PUHKOBUM YCIIX: BIAHOIICHHS, I[1J11, YIPABIIHHSA, KaJpH, IHPPACTPYKTYpa, peCypcH;
2) po3poOka METpUKH BHUMIPY BIAHOCHMH Y CYCHUIBCTBI; 3) po3poOka Mmojeni
BIJIHOIIIEHh MDK BIJIHOIICHHSIMH Ha BUPIIIEHHS KiOep-colialbHuX TmpobieM; 4)
MOJIeNTb KOMIT'FOTHHTY JJIi YCYHEHHSI IPOTUPIY MIXK JIEPKABHUMU, TPATULIHHUMH Ta
TEXHOJIOTTYHUMH BIJHOCHUHAMH.

udpori nu3panuii y coniaibHUX rpynax

3 mornsay a”HamTUKIiB komnaHii Gartner orudpoByBaHHS BCiX MPOIECIB Ta
SIBUIII, MOB'A3aHUX 3 JIIOJCHKOIO JiSTIbHICTIO, BKIIOYAIOUU Oi3HEC, MEIUIIMHY, HAYKY,
OCBITY Ta TPaHCIOPT, CIPUUYMHSIIOTH PYWHIBHI Hacmiaku [13, 15, 16]. “CnpapxHi
IHHOBAaTOpHU HE Ti, IO BIUIMBAIOTh HA JIOKAJBHI CTPYKTYpH, a Ti, SIKIi TOPYIIYIOThH
AMHAMIKY TJIOOATBbHUX TPOIECIB, 10 BCTAHOBWJIACA. 3JATHICTH JiJiepa CBOEYACHO
3amyduTH 013HEC 10 UGPOBUX AU3PAIii yCTAIEHOI N1MCHOCTI MOXE CTaTH Pi3HULICIO
MDK TPOILBITAHHSAM Ta JETPAJAIli€l0 COIIaTbHOT TPYMH, KOMITaHii, OpraHi3aili 4u
nepxasu” (David Mitchell Smith, vice president and Gartner Fellow). L{udposi
TU3panilii CKIaaHINe aganTyBaTH 10 Oi3HECy, HDK TEXHOJIOTI4HI 1HHOBaIlli 4epes
iXHIO BIpTyalbHy MNpUpOAy. BOHM 3aBXIu 3'SBISIOTHCS 1032 30HOI0 BUIMMOCTI
PUHKY peaslbHOI KOMIIaHii, 1[0 YCKJIAJIHIOE iXHE PO3Mi3HABaHHS JIIJIEPOM ISl yCHIXY
mianpueMcTBa. Komu auspantopu Marepiami3yloThess y  (GI3UYHOMY CBITI  SIK
ycrmimuaui 013Hec-yaap, nomionuit 1o Uber, iHBeCTHIi B HUX, 00 HAJIOJIYKUTU
BTpayeHe, CTAI0Th HAJAMIPHO BEJTMKUMHU 1 HEM1AMOMHUMH.
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udpori mu3panTopu — 1€ Opraxizaiii, sSKI BHUKOPUCTOBYIOTH IH(PPOBI
MO>KJIUBOCTI JJI CTBOPEHHSI HA PUHKY TakuX (yHIaMEHTalbHUX 3pYIICHb Y OadeHH1
MPOLIECIB, Kl COPUYMHSIOTH HOBI BTOPUHHI 3MIHH Y BCiX c(epax Oi3Hecy. Bimomumu
KOMITaHIsIMHU, $IKI JUJIsi CBITOBOi CHUTHPHOTH TIO3UITIOHYIOTHCS SIK JTU3PANTOPH, E€:
Facebook, Alphabet/Google, Netflix Ta Amazon. B nanuii yac xoxen IT-migep
cTaBUTh Tpaauiiiine nutaHHsA: "How can we be the Uber of our market?"
dopManbHO CHOTOIHI HEMa€e CephHo3HUX Oap'epiB, MO0 mepeTn Ha UMPOBI pEHKH
BeJIeHHs1 Oi3HECy, HayKH, OCBITH LUISIXOM CTBOpPEHHS LHUPPOBOi Kibep-(piznyHoi (-
colianbHOi) 1HGPACTPYKTypH Ha OCHOBI xMapHux miatdopm Google, Microsoft,
Amazon.

Icnye wotupu cdepu 3actocyBaHHA HUGPOBUX OMU3paNTOpiB:  Oi3HEC,
TEXHOJIOT1s, MPOMMCIIOBICTh Ta CyciIbCTBO [17]. Jlekiapka mpuKIIaIiB 3aCTOCYBaHHS
nuspantopiB. Facebook Bramo Bukopucras 6anaHc KOHQIICHIIITHOCTI Ta BIAKPUTOTO
JOCTYITYy, 110 3aJIyYHJIO HE JIUIIE COTHI MUTHHOHIB KUTENIB TJIAHETH, a M COIllabHI
Meia-TIPOEKTH JIJISl TIPSIMOTO CIUIKYBaHHS 3 JIIOJbMU 32 IHTEPECaAMHU.

Amazon Web Services (AWS) € pyHHIBHUKOM CEpBEpPHOI 1HIYCTpIi 3aBISAKU
cTBOpeHHIO XxMapHoi maTdopmu laaS/PaaS. Kommanis iHBecTyBasia 3HaYH1 KOIITH Y
kiOepdizuuHy Oi3HeC-iIHOPACTPYKTYpy IUIAHETH, OPIEHTOBAHY Ha I1HHOBAIli Yy
TEXHOJIOTIYHOMY CEeTrMEHTI puHKY. KomrmaHis cTBopuia BHYTpIlHIO ¢ingocodiro-
mwiatpopMy SK peNiriro B Taiy3l 1HGOPMAIIHUX TEXHOJOTIH JUisi CTBOPEHHS
KOPUCTYBauaMH 1HHOBAI[IM Ta AU3pANTOPIB, 10 MA€ BUCOKY CYCHUIbHY 3HAUyUIICTh.
CoulanpHuii BIUIUB MAalOTh TaKOXK U3pantopu, opopmieni y gppasu: Google it, binge
watching (Netflix). 3BuuaiiHo, ciif BIAPI3HATH AU3PANTOPHI iHHOBALIi Bl 4yJaci,
takux gk Pokemon Go abo Google Glass, siki He MalTh rI100abHOI COIIATBHOI
3HAYyIIOCTI Ta BIUIMBY Ha 1HILIIOBAaHHS BTOPUHHUX TEXHOJIOTIH. AJIbTEpHATUBHUM
npukiIagoM Moxxe 0ytu iPad, mosiBa sikoro mpusBena 10 3MiH y po3po0Ili IporpaMHUX
JOMATKIB, MPE3CHTAIll, MPOBEACHHS JICKIM, CHIIKYBaHHS MK JIFOJbMH IILISIXOM
BukopucrtanHsa FaceTime sax 3aco0y /s oprasizanii MOOUIBHUX KOH(epeHiiil. Ak
MOXHa PO3MI3HATH JU3PANTOPHI 1HHOBAIi? 1) MeTpuyHO paH)XKyBaTH 1HHOBAIiMHI
MPIOPUTETH II0JI0 IXHBOI 3HAYYIIIOCTI, BpaxXOBYIOUM MAaCIITAOOBAHICTh Ta JIOCSIKHICTh
nusparniiii. 2) Monitoputh 1udposi 6i3Hec-rirantu, Taki ik IBM, Google, Facebook,
Amazon. 3) CtBoproBaTu KiOep-KyJabTypy BCEpEAMHI MiIMPUEMCTBA 13 HIO0JCHHUM
pexuMOM Oe3lepepBHUX 1HHOBAIIM Ta JOCHIPKEHb, BHUKJIIOYMBIIM TpaBUIia
000B'SI3KOBHX IIOMICSIYHUX MITHHTIB, 3aCi/IaHb Ta MTOPA/I.

[Hmmit 6ik memam s cloud—edge komm'rotuary. Midu mpoAOBXKYIOTH
nepeciiyBaTd XMapHHi KOMI'IOTUHT [18]. BOHM MOXyTh yHOBUIBHUTH POOOTY
MIPUEMCTB, MIEPEITKOHKATH 1HHOBAIISIM Ta TMOCISITH CTpaxX. XodYa 3a OCTaHHI IT'SITh
POKIB XMapHUIl KOMI'IOTHHT CTaB OUIbII MOIIUPEHUM, IedKl Mipu BCe 1€ iICHYIOTb.
"XMapHUN KOMIT'IOTHHT — II€ MOXJIMBOCTI, IO HAJAIOTHCA SK TOCIyTa, 3 YITKAM
KOPJIOHOM MDXK IOCTa4yajJbHUKOM Mociayr Ta crokuBaueM" (Gartner). Xmapy ciif
PO3IMIISIIATHU SK 3aC10 JJI JOCSATHEHHS] METH, ajie HE YaKJIyHCTBO.

Ha puc. 1 momana kapra-myTiBHUK 1O HOBHX JaHAmadTax KidepQizuaHOTro
IPOCTOPY, SIKa MOKJIMKAHA JAOMOMOITH JIIOJIMHI MPOUTH KOPUJIOP HEBU3HAYEHOCTI Ta
3pO3YMITH Cy4aCHUN CTaH PUHKY €JIEKTPOHHUX TEXHOJIOT1H, a TAKOXK Mepe10aunuTy Ta
MOKa3aTH aKTyalbHI TpeHIu Kioep-kyapTypu 10 2050 poky [19]. Jlinii HE MaiOTh
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1HIMKATOPIB MPABWJIBHOTO HUIAXY, 1 MAHJAPIBHUKA MalOTh OyTH yBaXXHUMH, 100 HE
3aIlTyTaTUCS HaBITh HA KOPOTKHUX BIACTaHIX. SIKIIO € CyMHIBH, CIi 3yIIMHUTUCH Ta
noxymatu. Ciiji mam'siTaT y TOMY, II0 MalOYTHE BaXKKO MiJAEThCSI OCMUCIICHHIO,
poT€ BOHO HEOJAMIHHO Oyjae pearnizoBaHo. 3aryOiieHi B KiGepmpocTopi abo
An30pieHTOBaHI nepconu (50+) MOKyTh KOHTAKTYBaTH 3 aIMIHICTPaTOPOM KapTH JJIsI
HAJaHHS METOAMYHOI JOMOMOTH, X04a KOXKHA JIIOAMHA MOYKE 3HAWTH CBIM LUISIX HA
KapTi Ki0ep-kynsTypu. Kapra mictuth Mera Tpennu: Rising Inequality — 3poctanns
HepiBHOCTi; Decline of Trust — 3HmxeHHs noBipu; Easternization — cXijaHi3alis;
Desire for Permanence — OaxkanHs cTaOUIbHOCTI; Automation — aBTOMAaTH3allls;

Localization — nokam3amis; Globalization — rmo6amizamis;  Volatility —
HenocTivHicTh; Complexity — ckmaanicts; Individualism — iHguBiIYyamizMm;
Personalisation — mepconanizaimisi; Too much information — nHagTo O6araro

iHdopmanii; Growth of Global Middle Class — 3poctanHs rno0anbHOTO CEPEIHBOIO
knacy; Climate Change — 3minu kiimaty; Tribalizm — TpaifGani3aM 4u HparHeHHs
MOJIITUYHOTO BIJOKPEMJICHHS 3 ypaXyBaHHSAM POJOIJIEMIHHUX BITHOCHH; Ambiguity
— HeBU3HaueHicTh, Rise of Africa — 3poctanns BmmBy Adpuku; Urbanization —
ypOanizaris; Falling Fertility — 3menmenns ¢eprunbHocTi; Societal Ageing —
coumianpHe cTapiHHA; Competition for Resources — KOHKypeHIsi 3a pecypcu;
Population Growth — 3poctanns Hacenenns; Simplicity — mpoctota po3apiOHOT
toprisii; Digital Self-Actualisation — rudpoBa camopeasizaitis.

TRAVEL INFORMATION

MEGA TRENDS AND TECHNOLOGIES 2017-2050

Amind map about current ts and possible trajectories”
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Pucynok 1 — IlyTiBHMK i3 Cy4acHOI Ki0epKyJbTypH
Iocepeno: [19]
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Kaprta TpenaoBux TpaekTopid Mae Taki MapumipyTH: Society — CyCIHUIbCTBO;
Work — po6ota; Economy — exonomika; Money — rpomri; Food — ixa; Technology —
texHozoris; Retail — po3npibna Toprisms; Environment — cepenosuiue; Media —
3acobu iHpopwmarii; Transport — Tpancnopt; Politics — nomituka; Energy — enepris;
Education — ocBita; Health — 310poB's; Security — 6e3meka; Values — miHHOCTI.

JliHis TexXHOJIOTIi CHOTOJAHI Ma€ TaKUil CTaH: 3pPOCTAaHHS NEPEHOCHUMHX
MPUCTPOiIB, TpoXuBaHHS pamkax Trust & Reliability meTpuku, neuentpamizaiis
eHeprii, rauboKe MalllMHHE HaBYaHHS, CaMOBIJIHOBJIIOBaHI Marepiaju, BIJIKpUTE
CITbCbKE TOCIOJApPCTBO, COIiajdbHI oOuiramii, 3ejeHi oOJiraiii, BUKOPHUCTAHHS
HITYYHOT'O IHTEJIEKTY JIJIsl YUTAHHS HayKOBOi 1H(popMallii, MeauyHa i1eHTudikais ta
NOPYIIHUKIB, 3pOCTAaHHS IHTEPHET HapkomaHii. Y Mail0OyTHbOMY mependavyaeTbes:
JIOJIMHO-MAIlIMHHI 1HTep@eiicH, ayKI[IOHU PIIKICHUX KOMM'IOTEPHUX MOCIOHUKIB Ta
PaHHIX €JEeKTPOHHUX MPUCTPOIB, eMolLiiHI (emotionally aware) MalMHu, TpyKoBaHe
CBITJIO, cxoBuile ganux Ha ocHoBl JIHK, xapuoBi maposi, 6e3mocepeaHs MO30K-
MaruHHa (brain-to-machine) koMyHikaris, HEBUIUMI XMAPOUYOCH, OHJIANH KPaJII>KKH
aBTOMOOLIIB, HEUPOTPOTE3YBAHHS JIJISl IOKPAIIICHHS Y CTUPAHHS TaM'sTI.

baratboM kommaHisSIM HE BHCTauda€ 4acy, KOIITIB Ta KaJpiB OyTu mUGPOBUM
JEPOM Y KOHKPETHOMY CEIrMEHTI PUHKY. Y I[bOMY BHUIIaJIKy MO>KHA TMO3UI[IOHYBaTH
cebe SK «pYyHHIBHHK-CATENIT» IUISAXOM NPHENHAHHS O EKOCHUCTEMH HaBKOJO
TOJIOBHOTO JAu3pantopa. €IuHe, 4oro HE Ma€e POOHUTH MiANPUEMCTBO-CATENIT, — II€
Hiyoro He pobutu. IIpobnema BnpoBaKEHHS NU3PANTOPHUX IHHOBALIM MOJSTAE Y
JOMIHYBaHH1 1CHYIOYOi 1CTOPIi, TpaaulUlid Ta YCTaJE€HUX TEXHOJIOTIYHHMX pillleHb. €
JICCSITKA BarOMO3HAYHHUX apTyMEHTIB, YOMY MU MPALIOEMO TO-CTApOMYy 33 MI3epHUX
yCHIX1B KOMIIaHIi Ha PUHKY 1 HE IEPEXOAUMO Ha HU(PPOBI TexHOIIOT11. Jliiep NoBUHEH
MaTH OaxkaHHs Oe3 KOPIOHIB Ta BOJIO [JII BCTAHOBJICHHA Ta JOCATHEHHS
HEpEaIICTUYHO BUCOKOI METHU. byTW mnepmuM Ha pUHKY HallOHAJIbHOI OCBITH Ta
HayK{, 30UIBIIUTA OOCSAT IHBECTHIIM Ta MpoAaxy ToBapiB Ta mnociayr Ha 300
BIJICOTKIB.

BlockChain ouspanyii-mexnonoeii [20]. B nganuit ywac ypsa CILIA crBoproe
XMapHUM 3€MENIbHUM pPEeCTp, SKUW TrapaHTye€ IOTPUMaHHS MpaB Ha BOJOJIHHS
HepyxomicTio. CepBic J03BOJIUTh KOPUCTYBA4€Bl JI3HATUCS, XTO BOJIOJIE€ TEBHUM
MaiiHOM, a TaKOXX 3a0e3MeuyuTH IMepeaady IpaBa BIACHOCTI 0e€3 MOCEepeIHUKIB,
BKJIIOYAIOYH JIEPKABU Ta OAHKH, SIKI OTPUMYIOTh CBIH CYTTEBUH BIJICOTOK JOXO/IIB 13
KHIIICHb MPOAABII-NOKY NI, PaHo um mi3Ho BrpoBapkyBatu TexHoorii BlockChain,
Bitcoin y npaktuky 6i3Hecy? ChorojHi 3'sIBIsI€ETbCA B KiIOEP-€KOHOMIYHUX CETMEHTaX
punky TepMmiH Internet of Money. Tum He MeHmi, comianbHO-(izuyHa Oi3HEC-
CHUIBHOTA B IaHWH Yac 1€ He TOTOBA COPUMHATHU 1 BIPOBAIKYBATU PYTypUCTUUHUIA
mudpoBuii  6i3Hec  BlockChain, mo rno6anbHo MacmTabyeTbes, SK HOBY
TEXHOJIOTIYHY KiOEPKYJIBbTYPY.

Kopaonu iHaycTpianbHUX Tally3eld CTalOTh OUIbII PO3MUTUMHU 3 PO3BUTKOM
O13HEC €KOCHUCTEeMHM, a IITYYHHUM IHTEJICKT JAedalll Oibllie BIUIMBAE HA TPUHHSITTS
pimiens [21]. YopaBiiHHs, ayaut, KOHTpoJb Mepex Ta blockchain kommoHeHTIB €
CKJIAQAHUMHU TpoLEaypaMH [JIsi HAAIHHOrO YINpPaBIiHHA pU3MKAMU B paMKax
N03BOJIEHUX omepauiiHnux mojeneil. FOpunnuno blockchain go3Bossie mopyuryBatu
IOPUCIIMKIIIIO, YCKJIQJIHIOIOUM OTMepalliiHi alropuT™MHU Ta iX MpaBO3aCTOCYBaHHS.
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3Ha4yHy 4YacTUHY IMPAaBOBOI OCHOBM I 1AeHTU(IKaIIi, ayTeHTUdIKaIlll, YKIaJaHHS
pPO3yMHHUX KOHTPAaKTiB HE BH3HA4eHO y KOHTEKCTI blockchain. IcHyroui 3akoHuM B
yacTUHI (pIHAHCOBOI 3BITHOCTI MpuW peamsaiii TexHojorii blockchain motpebyroTh
Neperysiay Ta KOPEeKIi.

[{u¢poBi TexHOJOTIT MOXYTh BIUIMHYTH HA CTATyT MiANPHUEMCTBA Ta 3MIHUTHU
MeXl1 HOro MAisUIbHOCTI, IO HEOOXIAHO Y3roJ)KyBaTh 3 KOMIIAHbHOHAMU Ha
PUHKOBOMY CETMEHTI.

Juspanyia wmyynozco inmenexmy [22, 23]. YV neskux OHJIANH-BUAAHHSIX
(1HaHCOBI 3BITM Ta CIHOPTUBHI pPE3IOME BXKE MUIIYThCS CEPBICAMU IITYYHOIO
iHTenekty (Al), a He moapmu. Konu ciijy BUKOPUCTOBYBATH CHIBPOOITHHUKA TiJ] Yac
MPOJaXy, a [0 MOXKHA pealizyBaTu 0e3 BUKOPHUCTaHHA Yacy npodaBii? Lle 3aBganHs
Bupirye Al. Iutepec kiieHTiB komnaHii Gartner Ha TeMu, 1O TICHO MOB's3aHl 3 Al,
30ubmBea Ha 200%. Y ToM ke 4yac rnoOanbHUM 1HTEpec iHaycTpii Ao Al, sk
MOTEHITINHOT AU3panilli iICHyI0UnX O013HEC-TeXHOJIOT1H, TUIbKK 3a ocTtaHHik 2021 pik
30utbmuBes Ha 100+ BiACOTKIB. «Al 3MiHIOE TEXHOJIOT1UHI MPOIIECH, BUPOOHUIITBO Ta
MOJaHHS TOBApIB Ta MOCIYT Ha PUHKY, a TaKOX MpsAMy (MIPUHTOBY) B3a€EMO/IIIO
MIAIPUEMCTB Ta ypsiny 3 KiieHtamu Ta rpoMansHamm» (Whit Andrews, Gartner
Research Vice President). Ouikyerbess, mo y 2022 pomi 20% KommaHiii
3aly4aTUMYTh CBOiX TMPAIIBHUKIB JO MPOIIECIB MOHITOPUHTY Ta OOCIyTrOBYBaHHS
HeWpoHHUX Mepex. Lle moB'si3aHo 3 HEOOXIAHICTIO MOCTIMHOTO TMepeHaIaIlTyBaHHS
Ta TMEepEeHaBYaHHS HEUPOHHUX MEPEX IiJ HOBI JlaHI Ta HOB1 3aBJaHHS KOMIaHii.
[Ipupogno, mo ¢axiBui B ramgy3l aAu3aiiHy, data science Ta JIOTIKM Kpalie
MIATOTOBJIEH] JUIsl OOCIYTOBYBaHHSI HEUPOMEPEK, HIK MPOTrPamiCTH, SIKI CXUIIbHI JI0
CTBOPEHHSI CTPYKTYpOBaHMX Mojieied Ta MmeromiB. Y 2022 poii HeHpoMepexHi
CTapTanu, U0 HajeXaTh KOJMILIHIM CIIBPOOITHUKAM BEJIHMKUX KOMIAaHIM, OO01HIYyTh
Amazon, Google, IBM Ta Microsoft B ynpasmiaHi Al-eKOHOMIKOI y crienu}ivHii
cdepi Oi3Hecy abo Hay1ll 3 pyHHIBHUMU Oi3Hec-pimeHHsMu. Ciij MaTh Ha yBasi, 110
ICHy€ CYKYIHICTh MaKeToBaHUX pimeHb Al, gki ciiji po3rssHyTH paHille, YUM
oprasizailisi Mo4He PO3TOPTaHHS KOHKPEHTHOI Al-CTpyKTypu BcepenuHi KOMIIaHii.
[TakeToBaHMil BapiaHT BUMaraTMMe Ha0araTo MEHIIE YacOBUX Ta MareplajibHUX
pecypciB npu Woro iHctansmii. [IpakTH4HO BCl BEJIMKI cepH JTHOACHKOT AISIIBHOCTI,
BKJIIOUAIOYH OXOPOHY 3/I0POB'S, TPAHCIOPT, HAyKy Ta OCBITY, ONEPYIOTh ChOTOJIHI
BEIMKUMU oOcsaramu i1H(opMallii, ki HE MOXYTbh OyTH OOpOOJEHI JHOJACHBKUMHU
pacypcaMu, IO € TOJOBHHUM apryMEHTOM JIJIsi BIIPOBAKEHHS CEPBICIB IITYYHOTO
IHTEJIEKTY 3 METOI0 BHUEPIHOrO aHaNi3y AAHUX ISl MPUUHATTA pimeHb. Kommanii
4acTO MOENHYIOTH JIFOJICEKE MUCIICHHS Ta MAallMHHUNA aHali3, SKIIO JaHl HEJOCTYIHI
abo MicTiaTh HeskicHHM KoHTeHT. Po3moBH1 matdopmu (Conversational Artifical
Platform) € oani€ero 3 HaiOIBII OOrOBOPIOBAHUX Ta 3aTpeOyBaHUX TEXHOJOTIH Y
CBITI. PUHOK y 1IbOMYy CEerMeHTI CTapTyBaB i3 mpoiaykTy Apple Siri, ane cporomsi
kommnanii Google, Amazon, Microsoft Ta IBM € koHKypeHTaMu Ha pUHKY T'OJIOCOBUX
cepBiciB. BHUKOpHCTaHHS T0JIOCOBOTO IAJIOTy € JAW3pAIlli€l0 Y BIAHOCHMHAX MiX
moapMu Yy (opMari «KoMaHAa-BIAMOBIIb», SKI HEOOXITHO BHUKOPHUCTOBYBaTH B
MOHITOPUHTY Ta YyHOpaBJIiHHI MpolleCaMu Ta SBUIIAMU JJI1 OTPUMAHHS MPUOYTKY
3aBASKA HAJIAHOCTI ICHYIOUMX Ha PHUHKY CEpBICIB Ta MPUPOJHOMY Oa’kKaHHIO
MacoOBMX KOPHCTYyBauiB 3acTocoByBatH speech-to-text (text-to-speech) nms
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MOKBaBJICHHS MPAKTUKU JIIOJJUHO-MAIIMHHOTO CHUIKYBaHHs. «Ha puHKy 3'aBis€eTbCs
TUT 1HTEJNEKTyalbHUX MPUCTPOIB, SKI OpPIEHTOBAHI Ha MOHITOPHHI, aHali3 Ta
VOPaBIIHHS JIIOACPKAMH €MOIISIMA Ta HACTPOSIMH, IO BUKIWKAIOTHCS TMEBHUMH
¢dakTaMu, ouiHKaMH, AisIMU. EMOIIIHO-CEHCOPHI CUCTEMU 3'SBISTHCS B MPUCTPOSX
SK HACTIJOK MIiIBUIIEHHS 1HTEJICKTY BIPTyaJbHUX MOMIYHHKIB a00 areHTiB: Apple's
Siri, Microsoft's Cortana ta Google, siki TOKH 1110 BUKOPUCTOBYIOTh TEXHOJIOTIYHI
MIIXOMW aHaAII3y TMPUPOAHOI MOBH Ta HE CIPUHUMAIOTH JIOACHKI eMorrii. Tyunwmii
EMOI[IHUHN IHTEJIEKT PO3yMITHUME 1 pearyBaTuMe Ha €MOIIMHI CTaHU KOPHUCTYBayiB,
0 3pOOUTH CHIJKYBaHHS 3 MAIIWHOK OUIBII JIFOJMHONO/IOHOI0 Ta 3a0e3MeYuTh
O11bI1 KOM(OPTHY Ta MPUPOAHY B3AEMOJII0 3 KOpPUCTyBauyaMu. [HTEIEKTyalbHUM
areHToM (nmomiyHMKOM) Moxke Oytu hardware-software BupiO, sikuii 31aTHUN
CIpHIMaTH JOBKIJUIS Yepe3 NaTYUKH Ta BIUIMBATH Ha HEl 3a JIOMOMOTOI0 BUKOHABYMX
MexaHi3MiB. IlepconanbHi pobotu (rersonal assistance robots — PARs), Taki sk
Sanbot kommanii Qihan Technology ta SoftBank Robotics «Pepper», onmonniooTbes,
[IUISIXOM iXHBOTO HaBYAHHS CTAIOTh CIPOMOKHI PO3PI3HATH 1 pearyBaTd Ha MIHJIUBI
eMoIliitHi cranu monaei. Hoa meta nmosnsirae y popmyBanHi Biamosizaeit 3 6oky PARs
MOBOIO Tijla Ta BepOAJTbHUMHU €MOIIISIMU, XapaKTePHUMHU I JIOJUHU. SIKIIo,
Hampukiajg, Pepper BusBise, 10 CHIBPO3MOBHUK pPO3YapOBaHUM MPOBEIACHOIO
0ecizioro, ToO WOTro 4YeproBUM HaMipoMm Oyne BHUOAYUTHCS 3 METOI NPUMHUPEHHS 1
BUKJIMKY TIO3UTUBHUX €MOIlIA y CHIBpO3MOBHHKA. MaiiOyTHI po3yMHi BOyIOBaHi
NpUCTPOi OyayTh 34aTHI aHali3yBaTH Ta pearyBaTd Ha €MOLIWHI 3aluTH
KOPUCTYBAYiB 3aBASKA CHCTEMaM INTYYHOTO IHTEICKTY, SIKi BHUKOPHCTOBYIOTH
TEXHOJIOT1I0 TJIMOOKOrO HaBYaHHS MJi1 BUMIPIOBAHHS JIUIILOBOTO Ta CJIOBECHOIO
BUpaxxeHHs emoliil. Bineorpa Nevermind BUKOPUCTOBY€E TEXHOIOTIO «010J0TTYHOTO
3BOPOTHOIO 3B'SI3Ky Ha OCHOBI emoiii» Affectiva st BU3HAYEHHSI HACTPOIO TPaBIIs
IIpY HaJAIITyBaHHI PIBHIB 1 TPYIHOIUI. 3'SBJIAIOTHCS aBTOMOOUIbHI CHUCTEMH, SKi
aJanTylOTh TAJIbMIBHY CHCTEMY Ha PIBEHb 3aHETOKOEHHS BO/Iif, IO POOUTH TajibMa
OUIbII YyHHUMHU JUIs 3amo0iraHHs TpyOill 3ymuHI TPaHCHOPTHOTO 3acoly.
[IpuponHo, Bimeoirpu Ta aBTOMOOUI OCHAIEHI Bi3yaJbHUMH JaTdydKaMU Ta
IpOrpaMHMM 3a0€3IeUeHHSIM JJIs BIICTE)XXEHHS eMOIIii y pealbHOMY MaciiTadl yacy.
Bci komnanii MOBUHHI OLIIHIOBAaTH O13HEC-TIPOILIECH, 1100 BH3HAYUTH MOKIIHBICTH
3acTocyBaHHA Al y TUX AUISTHKaX O13HEC-TIPOILIECiB, K1 MalOTh BEJIMKI OOCSITH JTaHUX
Ta BIICYTHICTh BUUEPITHOI aHAIITUKY JIJISI TPUHHSATTS PIlICHb.

31aTHICTh pearyBaTH Ha Ju3paniiii moTpedye po3yMiHHS 3arajibHOI cTparterii
MIAIPUEMCTBA Ta Oi3HEC-MOACNI y TIOE€JHAHHI 3 I1HHOBAIIMHUMH ITH(PPOBUMHU
TEXHOJIOT1SIMHU.

Komnaniss Gartner po3pobuiia m'siTb HalKpallux OpPaKTHK, 3a pe3yJbTaTaMu
iHTepB'tI0 3 35 migepamu 1MpPOBUX 1HHOBALIM, JUIsI pearyBaHHS Ta BUKOPHCTAHHS
nupoBux au3pamniii: 1) 3amoOiKHE CKaHyBaHHS Ta pearyBaHHS Ha IU(POBI
1HHOBAIIli, 110 € MEePIIOYEePrOBUM 3aBJIaHHIM JJIsl €KCIEPTiB, SIKI BIJAMOBIIAIOTH 3a
HaJIaHHS TEXHOJIOTTYHUX PEKOMEH Al 013HeCy Ta HOBUX 3ac001B CITIBPOOITHUIITBA 3
aigepaMu  Oi3Hecy, MO0 OTpUMaTH TPUOYTOK; 2) CTBOPUTH JUBEPCHICTh Y
BIJICTE)KCHH1 PUHKOBUX HUGPOBUX TEHACHIIN MIJISIXOM 3aJlydeHHS PI3HUX €KCIIEPTIB
y TMpoLEeC MOCHKeHHS Ta 1JeHTU(IKali TEXHOJOrd 3 METOW BHPOOJICHHS
pEeKOMEHJAlIA Ui 3aJlydeHHs KpayJICOPCHHTY, BKJIQJHHMKIB Ta NapTHEpIB; 3)

ISSN 2567-5273 52 www.moderntechno.de



Modern engineering and innovative technologies Issue 23 / Part 1 éw

BU3HAYEHHSI MaclITabiB 1HHOBAIIMHUX 3aXOJIiB, II0 IPYHTYIOTHCS Ha CTpaTEridyHUX
npiopuTerax: QopMyBaHHS Ol3HeC-IUIeH, CTpaTeriyHUX IUIaHIB, BUXOISYH 31
HIOPIYHUX 3BITIB, MOCIIUKEHHS PUHKY 4YM OINUTYBaHHS KII€HTIB; 4) CTBOPUTH
CTpaTerito yOpaBliHHSA, OPIEHTOBAaHY Ha MPUUHATTS 1HBECTULIWHUX pIIICHb
KEepIBHUKAMH MiIpO3JLIiB, HE 3aTOYCHY Ha BUKOHAHHS TapaHTid 1 JOTPUMAaHHS
OropokpatnuHux Oap'epiB; 5) TONIIyK 3arpo3 Ta MOXJIMBOCTEH. ExcnepTu
ONTUMICTUYHO CTaBJATHCSA 10 MUGPOBOI AM3pANIli SK A0 apryMEHTy HalO1IbIIOro
TEXHOJIOTIYHOTO BIUIMBY Ha Oi3Hec. OjHak cij mnepeadadyuTH 3axoJ  II0A0
pO3pOOKHM  albTEpHATMBHMX, OLIbII 3HAYYIIUX MOJENed BeAeHHS Oi3Hecy,
HeWTpamizauli 3arpo3, sIKIi MOXYTh BHHMKHYTH Yy KOMIIaHId, TOB'SI3aHUX 3
MOPYUIEHHSIM B1IHOCUH, O13HEC-MO/1eJ1 200 JIAHII0’KKa CTBOPEHHS BapTOCTI.

IT-nupexTop moBUMHEH IUBUTHCS Ha Oi3Hec-mapTHepa (Amazon 1 Facebook)
CIIUTBHO 3 KEpPIBHUKOM 31 CTpaTerii 3 METOK BHUPOOJIEHHS PpIIIEHb 100
BUKOPUCTAHHS TEXHOJOTINA NJIi MOMJIMBOI JU3palilli CerMeHTa PUHKY y OiK #oro
omudpyBanns. lle 3a0e3neunTh BIKMBAHHS B YMOBaX €KCTPEMaJbHOI KOHKYPEHIIIi
Ta TPOILBITAHHS NUISIXOM IHTerpailii 0i3Hecy (cTparerii) 13 MU(PPOBUM OTOUYCHHSIM.
Tineku 20% cTparteriB y KOMIaHISIX BBAXKAIOTh, 1110 BOHU MATOTOBJICHI 10 PAlTOBOTO
pyiiHyBaHHs ramy3i, xoua 93% BBakalOTh, IO 1HHOBAIlIHA IU(POBA TEXHOJIOTISA
IIBUJKO 3MIHUTH Taidy3b KOMIaHii. bi3Hec Ta mudpoBa cTpareris MOeAHYIOThCS B
paMKax KOPHOPaTUBHOI apXITEKTypH, OPIEHTOBAHOI TiJ] 1HHOBAIll Ta CTBOPEHHS
exocucteMu. [T-IMpeKTOpH BIAIrpatOTh BaXIIKUBY POJib Y CBITI HU(PPOBUX TU3PAIILIIH.
Bonu moBHMHHI MaTH KOMIIETEHTHI 3HAHHSA Ta OI3HEC-IIIAXOOW IO ajamnTamli B
uu(ppoBOMYy CBITI, IO 3MIHIOETHCS, HUIAXOM OpraHizaimii KOMaHaAu, IO 37aTHa
noOyyBaTH IHHOBALIMHY apXITeKTypy (0aHK) maed 1 3B’S3KIB 3 ICHYIOUMMH Ta
HETpaJIUILIMHUMU TapTHEpaMu y Oi3HecCl, 1100 TapaHTyBaTH: >KOJIHA MOTEHIIITHA
MO>KITUBICTb, 1110 BUHUKAE Y IIU(PPOBOMY CBITi, HE Oy/I€ MPOITyIIeHa KOMIIaHI€0.

Metoan. Moaeiab BiTHOIIEHHS BiTHOCHH

BigHouieHHs1 — npu4rHa pO3BUTKY NMPUPOIHU Ta CycruibcTBa. "Ha moyaTtky 0yiio
cioBo ...". BcecBiT un npupoja (CyCniabCTBO) € BIAHOIICHHS 1 HIYOT0, KPIM IHOTO.
HeliMoBipHE € BIJHOIIEHHS MK OYEBHUIHUMH MpollecaMu Ta siBUIaMU. Bynb-sike
BIJTHOIIICHHS € PE3yIbTaTOM (ITOMIJIKA) TPU MiXK 171eaioM 1 peanbHicTio: FEPT=L.

JluckpetHa MaremMaThka — BIJHOIICHHS MDK CTPYKTypaMH JaHUX Ta
anroput™Mamu. IITy4HU 1HTENEKT — BIJHOIICHHS MIDK TOYHOIO crenudikalicr Ta
HaOJMKEHUM  IMOBIPHICHMM  pimieHHsM. KoMmn''oTUHT — BUIHOIICHHS MIXK
MEeXaHI3MaMu YIpaBIiHHS Ta BUKOHAHHS JUIsl JOCSTHEHHs MeTu. Kommn'toTuHr —
rajxy3b 3HaHb, 1110 3aMA€ETHCSI PO3BUTKOM TEOPIii Ta MPAKTUKHU HAIIMHOTO IUPPOBOTO
YOpaBIiHHS BIpTyaJbHUMH, PI3UYHUMHU Ta COLIAJIbHUMU MPOLECAMU Ta SBHUIIIAMH Ha
OCHOB1 BHYEPITHOI'O METPUYHOTO MOHITOPUHTY KiOep(di3UYHOro MpOCTOPY ILISXOM
BuKkopucTanHs cloud-edge cepBiciB Ta pO3yMHHX CEHCOpIB s 300py Ta
IHTEJCKTyaIbHOI ~ OOpOOKM  BenMKWX  JaHuX. Komm'toTUHr  (CHCTEMHO) —
[IJIECTIPSIMOBAHUN OOYMCITIOBAILHUN TPOIIEC Ha OCHOBI ITU(GPOBOTO MOHITOPUHTY Ta
YVIOpaBIIHHS MEXaHI3MOM BHUKOHAHHS Yy METPHIll MapamMeTpiB BOCHBMHU IapameTpiB:
CEMORSAG (Control, Execution, Mode (Laws), Observation, Resources, State,
Activation, Goal) (puc. 2).
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Pucynok 2 — Komn'toTUHT, KJIACHYHHU I
Aemopcwvka po3pobdka

Komn'torepHa iH»KeHepiss — BIJIHONIEHHS MDK amapaTHUMU Ta IPOTrpaMHUMH
pIIEHHSIMU ISl JOCSITHEHHSI MeTU. KBaHTOBUN KOMIT'IOTMHT — BIJHOIIEHHS MIX
MeXaHi3MaMu [HUGPOBOTO YIPaBIiHHSA Ta aHAJOrOBOro BHUKOHaHHA. Jle Hemae
MPUPOTHOTO 1HTENEKTY, TaM 3'SBIS€ThCA IWTYYHUH. [IpUpoHUNA 1HTENEKT CTBOPIOE
TOYHE PILICHHS 32 MIHIMAJIbHUN Yac, a ITy4YHUNH — UMOBIPHICHUI 32 MaKCUMaIbHHMA
yac. [{udposuit komn'totunr 3'sBuBcst 40 THCSY POKIB TOMY 3 MEPIIMM MaTIOHKOM
MaMOHTa Ha CTiHI B Tmiedepi. KBaHTOBHII KOCMOJOTIYHUN KOMM'IOTUHT ICHYE 3
MOMEHTY Hapo/KeHHs BeecBiTy abo 3aBx .

IIponionyetrbcsi mopaensb ekceneHT kKomm'rotuHry L=F@T — 0 sk cynep-

BIIHOIICHHS MIX ifean-BigHomeHHsaM F Ta icHyrounM aHajgorom-BigHomeHb T (puc.

3).

M
L=FDT 1) L=F®T= 0
0 A(L= 0)
R, Ge | 2) L=F®T=FU T
A(L= 0)
Ry Gy 3) L=F®T= 0

Pucynok 3 — Komn'iorepHi BiiHOIIeHHS BiIHOIIIEHb
Aemopcovka po3pobka

[Ipy 11bOMYy €KCeJIEHT KOMII'FOTMHT Ma€ I[iJIi: Tepiia — YCyHEHHs KOJi3ii
HUIIXoM iX 3BeAeHHs HaHiBeub L=F@T, npyra mera — ynOCKOHaJEHHS 1CHYIOYOTrO

croco0y BigHOcHH y cycninbcTBI T=FEL, 1 Tpers metra — 1€ YIOCKOHAJICHHS

3aKOHOJIaBCTBA (KOMIMaHii, YHIBEPCUTETY JEPKABU) NUIIXOM BUKOHAHHS HACTYITHOI
piBHOCTI 4 popmynu F=LEPT.

Ile 3aBgaHHsS MOXXHA BUPIIIMTH 3a JOMOMOTOI TEXHOJIOTIH (eaepaTUBHOTO
MamuHHOro HaBuaHHs FLM, reneparuBHoro mamuHHOTO HaB4yaHHa GLM, abo
TOYHHMH JIOTIYHUMH CXEMaMHM, SKI MO)KHA BBa)KaTH MeEXaHI3MaMH €KCCJICHT
KOMII'FOTHHT Q.

TeopeTUKO-MHOXKUHHI ~ JllarpaMd ~ HAOYHO  TIOKAa3ylOTh CTaH  €KCEJICHT
KOMM'IOTHHTY, 3aBX]IM CIPSIMOBAHOTO Ha 3MEHIICHHS YaCTKW MEPETUHY MK JBOMA
MOJIEISIMA ~ eKcelleHT KoMmm'toTuHry. Illomo cormiaabHUX BIZHOCHH, TO TYT
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PO3TIIAAAIOTECS  KOMI31T MK 3aKOHOJAABCTBOM Ta TPAAMINSAMH, IO ICHYIOTh Y
CYCIILIBCTBI. 3aralbHUM BHUIIAJIKOM BiTHOCHH Y CYCILUJIBCTBI € HOMEp OJIUH, KOJIH MIXK
3aKOHOaBCTBOM Ta TPAAMIISIMH iICHY€E He MoposkHii nepetnH L=F@T£D.

Bkpaii HeraTUBHHM MOXHAa BBaXaTH JIPYTHil BUNIAJ0K, KOJIM MK TPaIULIIMU Ta
3aKOHOJABCTBOM ICHYIOTh PO301>KHOCTI UM MPOTUPIUYS, MOTYKHICTh SIKUX JTOPIBHIOE
ix TeopeTuko-MHOkUHHI cymu L=FEBT=FU T.

IneanpuuM Oyne Take CyIlep-BIAHOIIEGHHS, KOJM MIDK  BIJIHOLIEHHSIM
3aKOHOJABCTBA Ta BIJIHOLICHHSM TPaJMIINA ICHYBaTUME MOPOXKHSI MHOXHHA KOJII31H-
cynepeunocrent L=F@T = 0.

Emoriii, eMOiiHUNA KOMMI'IOTUHT — II€ JITKUH IUISX O MOMMJIKOBUX PIllICHb,
SKIIO JIOTIKa ITHOPYEThCsA. BiH Moxe OyTH MOTY>KHUM IIiJICHIIOBA4eM JIOTIYHOIO
KOMM'IOTHHTA, KU Jll€ Ha KOXHY JIIOJAUHY Ta colliaiabHy rpymy. s nporo tpeda
MaTH Ha yBa3l, IO ICHy€ TPU MOXJIMBI BIJHOLIEHHS JIOTIYHOTO Ta EMOIIITHOTrO
koMmm'totuHry: 1) L=F@T = 0 — K01 Ha NOCUJICHHS JIOTIKH /1€ YacTHHA eMolii L,

K1 CTAHOBJIATH NepeTuH 3 Jorikow; 2) L=F@T=FU T — BiACYTHICTb MEPETUHY MIXK

JIOTIKOKO Ta €MOIISIMHU, IO O3HA4Ya€ BIJACYTHICTh BIUIMBY €MOIlli Ha JIOTIKY; 3)
L=F@®T=0 — Bunaaox HalCUILHIIIOIO MOCUJICHHS JIOTIKH, 3aBASKHA TOMY IO €MOIIii

MPAIOIOTh CHHXPOHHO 3 JIOTIKOIO, MAlOYM HaWOIiIbIIe mepeTHH. BBOIUTHCS MOIENb
KOMM'IOTUHTA YCYHEHHSI MpOTUPIY MK JepxkaBHUMU T 1 TexHojoriyHumu F
BimHocuHamu L=F@T.

[cHYIOTP TakoXX TpU BapiaHTH B3a€MOJIIi TEXHOJOTIM Ta 3aKOHOJABCTBA.
[IpaBriibHO HaMaITOBaHE 3aKOHOAABCTBO (pHUC. 4) € MiACKIIOBaYeM TEXHOJIOTIH ITi]T
yac BIPOBAKCHHS Yy JEpXKaBHI CTPYKTYpPH, YHIBEPCUTETH, MIANPUEMCTBA.
HenpaBuiibHe 3aK0OHOAABCTBO OyJie TaibMOM ab0 (GUIBTPOM JAJIsl TEXHOJIOTIH, AKi He
JOXOJIUTUMYTh JIO YHIBEPCUTETIB Ta JACP>KaBHUX MiANPUEMCTB.

Technology

Haier School
Nothing

Industry

Service

Pucynok 4 — J/[Ba misixui pO3BUTKY JAE€PKABHOCTI
Asmopcovka po3pobka

[ToniTnyHa emniTa Aep>KaBU € TOJOBHUM BH3HadajdbHUM (aktopom (l-muix) y
PO3BUTKY BHIIOI IIKOJIM, IHIYCTPii Ta CEPBICIB TaKWX SIK TPAHCIOPT, MEIAUIIMHA Ta
xapuyBaHHsA. I{g cxema xopolmia, SKIIO TOJITHYHA €liTa JIOCUTh OCBIIYE€HA Y
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KOMM'IOTUHTY. SIKIIO MOJIITUYHA eliTa HeMa€e eJIeMEHTapHOI 1HXeHepHOoi ocBiTH (0—
IUIAX), Taka KpaiHa MOpupedeHa Ha AECTPYKINIo, Ta i HapoJa Ha 3iuaHIL. Tomy
HAaWBaXUIMBIIIMM  3aBJAHHSM JIEP)KaBH, YHIBEPCUTETIB, HAYKOBIIB € OCBITa
MOJIITUYHOI eJITH Yy chepl KOMIT'IOTUHTY. SIKIIIO TOMUIIOK 1ICTOTHO MEHIIE y CUCTEMI,
Kpaie OyayBaTH TaONHIll ICTUHHOCTI TOMMWIOK L, siki OymyTh HabaraTto MeHIie, HiX
MHO’KHMHA NMPaBWIbHUX pitieHb T. Y cymi oOuABI MHOXKUHU (POPMYIOTH IOBHY T'PYITY
nmoxii F, sxa Oyme odopmiieHa sK 30JI0THH e€TajoH a0o creru@ikaiis CHUCTEMH
F=L@T. SIxmo Bimoma CyKyIMHICTh MOMWJIOK, TO OyAb-SKe 1HIIE PIIICHHS, 10 HE €

MIOMUJIKOBUM, Oy/1€ BaJIIJIHMM 32 MPUHIIMIIOM JOMOBHEHHS (pHC. 5).

F=L®T

PucyHok 5 — Bzaemoiisi TIOMWIKOBHX TA iCTIHHUX pillIeHb
Aemopcovka po3pobka

Ilepmia B3aeMoOiisl MOKa3y€e€ YacCTKOBHHN TEPETHH 00JacTi MOMHUJIOK 1 00JacTi
(YHKIIIOHYBaHHSI CUCTEMHU, JpYyra B3a€MOJisl BKa3ye, 10 00J1acTh MOMUJIOK BXOJUTH
a00 € YacTUHOIO 00JIacTi BU3HAYEHHS (YHKINI, 1 TpeTsS B3aEMOJiS BU3HAYAE, IO
MOMUJIKOBA 00JIACTh Ma€ TMOPOXKHIA MEepeTHH 3 00JIacTI0 BU3HAYEHHS (DYHKIIII.
Bapricth mepeBipku, 110 BXigHa Ais HE HAJEXHUTh MOMMJIKOBIM o0nacTi, Habararo
JICIICeBIe, HIXK BapTICTh TEPEBIPKU TMOMAJaHHS pIMIEHHS 0 30HW (YHKIIII:
Y=f(L)=f(T).

AHamor Takui: SKmO0 B Tabmuill iCTHHHOCTI OyneBoi ¢yHKIIi myxe Oarato
OJIMHUIb Ha BUXO/1 €JIEMEHTa 1 BChOTO KiJIbKa HYJIB, TO Kpauie 3anucatu KHO, Hix
JH®, mo Oyae OiibIl KOMITAKTHO 1 Habarato €KOHOMIYHIINIE ISl MOJEITIOBAHHS
CXEMHU.

Pe3yabTaTH O0CaiIKeHDb

[IpeacraBneno kidepdi3MuHy MOJEIb €KCEJICHT-IEPKaBHOCTI, sIka MpU3HAYeHa
JUIS METPUYHOTO YIPABIIHHSA pecypcamMu Ta TpoMaJsHaMHd Ha OCHOBI IIU(GPOBOTO
MOHITOPUHTY Ta OIIHIOBaHHS TOTPEO COLIAIBHUX TPyH 3 METOK 3a0e3leueHHs
AKOCTI 1X HUTTS Ta MPOLBITAHHS KPAiHU LUISTXOM BUPOOHHUIITBA Ta €KCIIOPTY TOBApIB
ta mnociayr. Iloka3aHo CTpykTypy UM(POBOTO [OEpPKABHOTO KOMI'IOTHHTY 3
KOMITOHEHTaMH, BIIOPSIKOBAHUMH 32 PIBHEM IXHBOTO BIIUBY HA PUHKOBUM ycmix: 1)
BiHOCWHY; 2) uuii; 3) ynpasmiaas; 4) kaapu; 5) iHdpacTpykTypa; 6) pecypeu. [lpu
I[bOMY HAWTOJIOBHINIMM KOMIIOHEHTOM € BITHOCHMHH YW 3aKOHOJIABCTBO, 10 1CHYIOTh
y JIepIKaBi.

OOroBopeHHs Ta aHAJI3 pe3yJbTaTIiB

1. KiGep-tenaenmii Big Gartner Inc. HamarTh MOXIHMBICTH JIiJIepaM
KOPIIOPATUBHOI ~ apXITeKTypu Ta KEpIBHUKAM YHIBEPCUTETIB HE BiJICTaBaTH
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O0e3HamiitHo Bijg 1MdpoBoro Oi3Hecy B Haylll, OCBITI Ta 1HAYCTpii, CBO€YACHO
pearyBatu Ha KiOep(i3udHi 3arpo3u, OUYOIIOBATH Oi3HEC-IHHOBAIll Ta BU3HAYATH
edexTuBHY UGPOBY OI3HEC-CTPATETIIO CTAIIOTO PO3BUTKY JIEPIKaB.

2. 3a dakrom Hype-cycle € rimmubokoro 4D-aHaniTikoro (y 4aci Ta y mpocTopi)
CTaHy CyYaCHOTO PHHKY CTajoro KiGep(]i3u4HOro pO3BUTKY PO3YMHHUX XMapHHUX
TEXHOJIOT1i Ha HaOmk4i 10-15 poxiB..

3. dnsa yuiBepcutetiB Hype-1uki BU3Ha4a€e )KUTTEBY HEOOXITHICTh 1HBECTYBAaTH
y 3HaHHsS CTYJICHTIB 1HHOBAIlIMfHI TEXHOJIOTIi, MOKa3aHl y (a3ax IUKIy, 3 METOIO
oTpuMaHHs yepe3 5-10 pokiB apMii KpeaTUBHUX (PaxiBIiB, 3AATHUX MITHATU JEPKABY
3 pyiH cydacHoro kKiOep-HeBirjnactBa. [Hakmie, Gartner LMK JIJi YHIBEPCUTETY €
CTpaTerie€r0 Moro KiOep@izMuHOTO CTAJIOTO PO3BUTKY B 4aci Ta mpoctopi. byjb-sika
cTpaterisi, po3poOjieHa 0e3 3HaHHSA TEMIMIB 1 HampsAMy TEXHOJIOTIYHUX 3MiH,
CTpaXJaTUME Ha HEMpaBWIbHE IUIAHYBaHHS Jii, pyHHYBaHHSA Jep)KaBHUX
MIIIPUEMCTB, HAYKH Ta OCBITH.

4. Hype-mukn HesiBHO AUGEPEHINIOE BC1 TOM-TEXHOJOTII Ha JBI KaTeropii:
Beydi Ta BeleHl (master-slave), siki 3a ¢pakToM 03HA4arOTh, 110 po3BUTKY HardWare
(Physical Space) miatdopm y OiK KOMIIAKTHOCTI 3aBXKIW BIANA€THCS TPIOPUTET,
OCKITbKM pemTa BipryansHoro cBiTy (Cyber Space), mo mparse 0e3MeXHOTro
posmpenns: SoftWare nmonatkis, 3aBxau Oyne BeaeHHM. B3aemonisi 1BOX CBITIB,
MOB'SI3aHUX 13 CTIUKUM PO3BUTKOM OOCSTIB amapaTHOro Ta MPOrPAMHOIO
3abe3rneueHHs, 1mo GopMyroTh Kidep(}izuuHuii mpocTip, IpeacTaBiIeHo Ha puc. 6 [7].

L
-llHardWare (Physical Space)

Volume (Space)

1944 2000 Years

Pucynok 6 — Bzaemonist 00csriB Kidep@i3sMuHNX KOMIIOHEHTIB
Asmopcovka po3pobka

5. Tum He MeHI, amapaTHi Ta MpOrpaMHI TeXHoJorii mpexacrasieHi B Hype-
LUK (Ha pUHKY) TPAKTHUYHO B OJHAKOBUX Mpornopiiix (50:50):

Hardware-driven technologies: 4D Printing, Volumetric Displays, Nanotube
Electronics, Brain-Computer Interface, Human Augmentation,Autonomous Vehicles,
Cognitive Computing, Commercial UAVs (Drones), Smart Dust, Smart Robots,
Smart Workspace, Connected Home, 5G, loT Platform, Edge Computing,
Neuromorphic Hardware, Quantum Computing;

Software-driven Ttexnosorii: Deep Learning, Deep Reinforcement Learning,
Artificial General Intelligence, Enterprise Taxonomy, Ontology
Management,Machine Learning, Virtual Assistants, Cognitive Expert Advisors,
Digital Twin, Blockchain, Serverless PaaS, Software-Defined Security, Virtual
Reality, Augmented Reality, Augmented Data Discovery, Conversational User
Interfaces, Digital Humanity, Smart Cyber Digital State.
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6. OnHaKOBe CITIBBIIHOIIEHHS arapaTHUX 1 MpOorpaMHUX TeXHoJorii y Gartner-
MPOrHO31 oO3Hauae, w0 piBHI iXx Kamitam3amii Ha NASDAQ-puHKYy mparayTb
MapHUTETy, SICKPaBUM IPHKIAIOM sKoro € kommaHii Apple ($1,286 bln — iHmekc
NASDAQ 2020) 1 Google (1000,0 bln). L{i BUpoOHHKH CYTTEBO BiAPI3ZHIIOTHCS TUM,
[0 BOHHM TIOKJIAJAIOThCS HA MYAPICTh CBOIX KOMaHJ (EKCIEepTiB), 030pO€HUX
JOKTPUHOIO: «CIIOKHMBadl HE MOXYTh IepefdayaTH BIIACHI MOTpeOm» (consumers
could not predict their own needs). AnbTepHATHBOIO € TIONITHKA KoMMaH1i Microsoft
($1,359 bin), sika MPOBOAMTH BEJMKI JOCTIDKEHHS MeEpe]] 3allyCKOM MPOIYKTY,
Hanpukiaz, sk Windows Phone. 3a oninkamu Gartner, yactka Apple Ha cBITOBOMY
pUHKY MOOUIbHUX TenedoHiB cTaHOBUTH 14,2% mnpotu 3,3% nnsa Microsoft. Komy
JOBIPSATH, €KCIepTaM 4Yu crokuBayaM? BiamoBigb OJHO3HAYHA — EKCIEepTaMm, y
dbopmati 4D — 3aBkAM, CKpi3b Ta 3 yCIX NHUTaHb. [HIN KamiTamizaiii. Amazon —
$1,233 bin. Alphabet — $919 bln. Facebook - $ 584 bin.

BucHoBku
Bynu po3riisiHyTI TUTaHHS KiOEPCOIIaTbHOTO I€TEPMIHOBAHOTO KOMIT'FOTHHTY —
VOpaBIiHHS Ta MOHITOPUHTY — JIEPKABOIO, TMIAMPUEMCTBOM, YHIBEPCUTETOM,

kadenporo, Kaapamu, pecypcamu. Bmepiie AoCHiIK€HO NUTaHHS BHUHUKHEHHS
KOJI131¥ MK BIIHOCUHAMHM Ta TEXHOJIOT1SIMU Y COIlaJbHIN TPyIIi, KOMIaHIi, Jep>KaBi.

Byno 3ampornoHOBaHO METPUKY BUMIPIOBAHHS BITHOCHUH y CYCHUIbCTBi, MOJETH
BIJTHOILIEHb MK BIIHOCMHAMM Ui BUPILMIEHHS Kibep-couiaabHUX MpoOiaeM, MOJETb
KOMIT'IOTUHTY JJISi YCYHEHHS HpPOTHPIY MIX JEpKaBHUMH, TpPAaJUIIMHUMU Ta
TEXHOJIOTITYHUMH BITHOCHUHAMHU.
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Abstract. A review of new disruptive deterministic digitalization technologies based on
biometric identification, comprehensive monitoring and digital management of social groups in
order to eliminate conflicts and improve the quality of life is proposed. It is concluded that
comprehensive online video monitoring of cyber-physical and cyber-social space for accurate
digital control of objects, subjects and processes is one of the main attractors for the successful
activities of companies and universities in the massive digital world.

Cyber trends from Gartner Inc. are considered, which provide an opportunity for corporate
architecture leaders and university leaders to keep up hopelessly behind digital business in science,
education, and industry, respond to cyber-physical threats in a timely manner, lead business
innovations and determine an effective digital business strategy for sustainable development states.

A metric for measuring relations in society is introduced. The issues of cyber-social
deterministic computing are solved by the state, enterprise, university, department, personnel,
resources. A relationship model between relationships is proposed for solving cyber-social
problems.

For the first time, the issues of the emergence of conflicts between relations and technologies
in a social group, company, and state are investigated. A computing model is introduced to
eliminate contradictions between state, traditional and technological relations.

A cyber-physical model of excellent statehood is presented, which is designed for metric
management of resources and citizens based on digital monitoring and assessment of the needs of
social groups in order to ensure the quality of their life and the prosperity of the country through
the production and export of goods and services. The structure of digital state computing is shown
with components ordered by the degree of their influence on market success: 1) relationships; 2)
goals; 3) management, 4) personnel; 5) infrastructure; 6) resources. At the same time, the most
important component is the relations or legislation that exist in the state.

Key words: cyber-social computing, relationships between relationships, qubit data
structures, modeling of social processes, similarity-difference metrics, smart digital university, data
monitoring, digital governance.
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Ukraine, Dnipro, Lazaryan St., 2, 49010

Anomauia. Cnpoexmosana penayitiHa 0aza OaHUX HAYKOBUX po3pobox kageopu EOM 3
suxopucmanuam oanux penosumapis JIIT 3 nHaykosumu pospobKamu ma OaHux npo HAYKOBO-
neoazociunuil cknao xageopu. Iliosuwenns npodykmusHocmi pobomu 6azu OAHUX NOG SA3AHO 3
O00CSCHEHHAM ONMUMANLHOL WEUOKOCmI pobomu 3 0a3010 OAHUX, WO nompebye K ONMmuMizayii
camoi 6asu oanux, max i onmumizayii npoepamuux koncmpykyiu SQL. [Ipu npoexmyeanni 6asu
OaHUX HAYKOBUX PO3POOOK Kapeopu UKOPUCIAHUL MEeMOO HOPMATbHUX GOpM, pe3yibmamu K020
cnisnanu 3 pesyibmamamu npoekmyearHs 3a epaghiuvnum memooom «Cymruicmob-36 a30K», o
3acHoeanull Ha ukopucmanni diacpam ER-muny. IIpoeedeni 0ocniodicents NPUHa4eHHs npoCcmux
ma KOMNO3UMHUX [HOeKCi8, a makxodc onmumizayis onepamopie SQL. Busnaueno, wo uac
BUKOHAHHSL 3MEHULYEMbCSL NPUOIUZHO Y 08a pa3u npu onmumizayii npoepamuux kocmpyrkyiu SQOL.

Kniwowuosi cnosa: 36umkose 0yoOn08anHs, NPOEKMYBAHHS, ONMUMI3AYIS OA3U, HOPMALbHI
dopmu, diacpama ER-muny, SOL, onmumizayis KOHCMpPYKYiil, nPpoOyKMUGHICMb.

Beryn

Ilocmanoexka npobaemu. Y BIIKPUTOMY JOCTYIl MOXHA 3HAWTH JaHl IIPO
HayKOBI PO3pOOKM HAyKOBI[IB 1 BUKJIAJayiB JACIKUX Kadeap, M0 BITHOCATHCS 10
pI3HUX BUIIMX HABUAJbHMUX 3aKJIaJiB, XOoda II€ 3aiiMe BIJMOBIJIHHMI Yac Ha IMOIIYK.
Anle BHKOPHUCTOBYIOUM CHCTEMY YINpaBIiHHS Oa3aMHu JaHUX 1 Mar4d HABUYKH
CTBOpPEHHS KOHCTpYyKIii SQL (Structured Query Language), MOXXHa CIPOEKTYBATH
BJIaCHY 0a3y JaHUX, SIKa CKOPOUYe€ MOIIYK, 10 MIATBEPKY€E aKTyallbHICTh TEMH.

Ananiz ocmannix oociniodxicens. Bimomo, 1m0 T 0a3u JaHUX BH3HAYAETHCS Ha
OCHOBI PI3HOBUAY MOJIEJ MOJaHHS AaHUX (i€epapXiyHa, MEpeXeBa, pelislliifiHa, MoCT
pendiiiina, 6araToMipHa, 00’ €KTHO-OpPIEHTOBAHA Ta 1HII), Ka JIEXKUTh B ii ocHOBI. Ha
CyyaCHOMY e€Talll ICHYIOTb pI3HI JIOJaTKU MAJii CTBOPEHHS 0a3uW JaHUX, a caMe:
Altibase; Microsoft Access; MySQL Workbench; Oracle; PostgreSQL; SQL Azure
Ta iHm. [IpoBegenuii aHami3 OCTaHHIX JOCHiKeHb 1 myOmikaiii [1-3] BusBuB
HacTyIHe: 1) po3MOBCIOKEHE BUKOPHUCTAHHS HA Cy4acHOMY eTalll peisiiiiHux 0a3
JaHWX; 2) 1CHYBaHHS IIUPOKOrO CIEKTPY MPOrpaMHUX JOJATKIB MO CTBOPEHHIO Ta
00poOKku pemsiiaux 6a3 jgaHux; 3) BUACYTHICTh €IWHOTO TIAXOAY IIOJO
MIJIBUIICHHS €(PEKTUBHOCTI CTBOPEHOI 0a3u JAaHUX, 1 CTaB MiJACTaBOIO JJIsi PO3POOKHU
BJIACHOI METOJIUKH TI0 IPOCKTYBAHHIO Ta ONTUMI3allli CTBOPEHOI 0a3u JaHUX.
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Memorw cmammi € po3poOKa METOJIUKH T10 MPOEKTYBaHHIO Ta ONTUMI3allli 0a3u
JaHUX HAYKOBHX pO3p000K Kadeapu eIeKTpoHHUX o0uncmoBaibHux MamuH (EOM).

IMocranoBka 3agayi. [loyaTkoBUMU MaHWMU IS TIPOSKTYBAaHHS 0a3u JaHUX €
naHi perno3utapis JJHIIPOBCHKOro IHCTUTYTY 1H(pacTpykTypu 1 Tpancnopty (IIIT) 3
HaykoBUMH po3poOkamu (HasBa poGotu, Bua_po6otu, KigpkicTb CTOPIHOK,
Pik_Bunmanus, Micue BuAaHHA) Ta JaHUMHU NP0 HAYKOBO-MEAArOTIYHUN CKIIaj
kapenpu EOM (I1Ib_aBropa, [locaga aBtopa, Ctymins, Miciie po6otu, ORCID).

1. IIpoexkmyesannus penayiiiHoi 0a3u OaQHUX 3a MEMoOOM HOPMATbHUX hopm. Y
CKJIaZICHOMY TOYaTKOBOMY BiJHOMLIEHHI (cTymiHb — 13, moTyxHicth — 160), 1o
3HaxoauThcss B 1H®, mnpornsimanocs 30UTKOBE JayOJIFOBaHHS JIaHMX, BiJl SIKOTO
Heo0x11HO Oyi0 nmo30yTucs. I'padiuna iHTepIpeTallis 3aJeKHOCTEH MK aTpuOyTaMu
MOYaTKOBOTO BiAHOIICHHSI MPEACTAaBIEHA HA PUCYHKY 1.

Micue poBotmn

ORCID

EnekTpoHHa_nowTa

/__/,_.:' .
IIIb_aBTOpa — MNocaga > CTyniHb
Hassa_pobotn
- ISSN

Pik_suaaHHa \

KINbKICTb_CTOPIHOK

e ——— ‘

Micue BuaaHHA » Kpaina_suaoaHus

Bua_pobotn

A

Pucynok 1 — 3ane:kHocTi Mik aTpUOyTAMH MOYATKOBOI'0 BITHOIIEHHA
Aemopcobka po3podka

Mera mepmioro ertamy HopMmaiizamii — 1MO30aBJEHHS BiJ 9aCTKOBUX
3ayie)kHOCTeW. st mepeBeneHHs MOo4YaTKoBOoro BifgHomeHHs 13 1H® go 2H®
HEeOoOX1AHO ckjacTh HacTymHi mpoekuii: R1; R2 ta R3 (pucyHok 2, pucyHok 3,
PUCYHOK 4 BIJIMOBIAHO).

R1:
I11b aBTopa
HasBa poGotu »| Bum poborn
Pix BumanHS
PucyHnok 2 — 3ajnesknocti Mick arpudyramu Bignomennsi R1
Asmopcuvka po3pobka
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R2: Micne pobotu

ORCID

I1Ib aBropa

Ilocana aBTOpa [ Ctynise

Enekrponna
nomra

Pucynok 3 — 3ane:knHocti Mik aTpudyramMu BigHomeHHst R2
Asmopcovka po3pobka

R3: ISSN

Haszpa pobGotn | KiIbKiCTh CTOPIHOK

>
Micnie BuynanHs [ Kpaina BugaHeS

PucyHnok 4 — 3ane:xxkHocti Mixk arpudyramu BiiHomenHst R3
Asmopcobka po3pobka

Ane y BigHomeHHsx R2 1 R3 3amummiocs 30utkoBe ayOiroBaHHs qaHuX. Mera
JPyTroro eramy HopMaui3allli — mo30aBiIeHHs BiJ TPAH3UTHUBHUX 3alIeKHOCTEH. Jlis
BimHomeHb R2 1 R3 ckmagemo Hactymui mpoekiii: R4, R5, R6, R7 (Biamosiaxi
rpadivHi iHTepIIpeTAaIlli MPeJICTaBICH]I HA PUCYHKAX 5-6).

R4: /—P Micne poGotn
IIIb aBTOpa —> Ilocama amBTOpa
)&: ORCID
Enextponna_ nomra
RS: ITocama aeBTOpa —> CryInHs

PucyHnok 5 — 3anexknocri mick arpudyramu BignomenHss R4 ta RS
Aemopcobka po3podka
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R6:
/‘P ISSN
Hasza_poboru N\ » KUTBEKICTE CTOPIHOK
Micrie BHIaHHSA
R7:
Micrie BHJIaHHSA —> Kpaina BumaHasg

PucyHnok 6 — 3ane:xknocri mick arpudyramu BigHomeHnHst R6 ta R7
Asmopcovka po3pobka

3aranpHa CTPYKTypa CIPOEKTOBAHOI 0a3M JaHUX MPEJCTaBICHA HA PUCYHKY 7.

R4 ¥ * RS

Enextporma momra | Micne_poSors | Iocama_aeropa ORCID [TIE_zsTopa Hazsea_pofotn 138N Kimpxicrs_cropisox| Micne_smnamms

+ + + +
+ +
Rl [* *

[IE_zETopa Hasga_pofota Pix._suaanms Bun_pofiors

+ +

Ry |¥ ¥

Mocana_aetopa Crymes Micne_smnases | Kpaina snassz

Pucynok 7 — Ctpykrypa 0a3u JaHMX 32 METOJ0M HOPMAJBbHUX (popm
Asmopcovra po3pobka

2. IIpoexkTyBaHHA pessitliiiHOl 0a3u KaHUX 32 MeTOA0M «CYyTHICTb-3B’A30K».
Ha mnepmomy erami mpoekTyBaHHS BH3HA4Y€HI CYTHOCTI Ta 3B’A3KH MK HHUMH.
Bunineno nactynsi cytHocti: ABTOP (IIIb_aBropa); PO3POBKA (Ha3sa pobotw,
Pix Bupanns); BUJAHHSA (Micue Bumanus); I[IOCAIA (Ilocama aBtopa).
Bunineno wmixxk cytHocTssMu HactynHi 3B’s3ku: ABTOP IIHMILE PO3POBKY;
ABTOP 3AIMAE ITOCAZTY; PO3POBKA JIPYKYETHCS BUJAHHSM.

Ha gnpyromy erami mnpoekTyBaHHS moOynoBaHo aiarpamu ER-tumy 3
ypaxyBaHHSIM BCiX CYTHOCTEW Ta 3B’sI3KIB MIXK HMMH. 3arajbHa giarpama ER-tumy
MIOYaTKOBOTO BIAHOILIEHHS MPEACTABICHA HA PUCYHKY 8.

Ha tperbomy ertami cropmoBaHuii Habip BIAHOIIEHB 3 BAKOPUCTAHHSIM JlarpamMu
ER-tuny. 38’5130k ABTOP ITMIIE PO3POBKY 3anoBosibHsie ymoBaMm 1ipaBuia Ne 6,
BIIMOBIAHO 0 sikoro otpumaHo Tpu BigHomieHHs: ABTOP (I1IIb aBtopa,
[Tocaga aBtopa); PO3POBKA  (Ha3Ba po6otu, Micue Buganus); [IHUIIE
(ITI6_astopa, Hasea poGotu, Pik_sunanns). 38’130k ABTOP 3AIMAE ITOCAJTY
3aJ0BOJIbHSIE yMoBaM mpaBuia Ne 4, BIINOBIAHO [0 SKOTO OTPUMAHO JiBa
Binnomenas: ABTOP (I1Ib_aBropa, Ilocana aBropa); I[IOCAJIA (ITocaga aBtopa).
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38’30k PO3POBKA JIPYKYETHCA BUIAHHAM 3an0BonbHs€ yMOBaM IMpaBuiia
No 4, BigmoBigHO 10 SKOTO TakoX oOTpuMmaHo 1Ba BigHomieHHs: PO3POBKA
(HazBa_poGotu, Micrie Bumanns); BUJAHHA (Micuie Bumanss:).

b B b 1
PO3POBKY 1P ®| BIJTAHHA

Hazea_poboTH.. Micue_pHTaEHg..

ABTOP — Pik_BHIaHHL.

TIIE_zeTopa..

b 1
@ 0| ToCATTA
Tlocaga aetopa..
Pucynok 8 — /liarpama ER-Tuny no4aTkoBoro BiIHOIIEHHS
AemopCbKa p03p061<a

Ha geTBepTomy erarni q0/1aH1 HEKIIOUOBI aTpUOYTH, siKi He OyJin 0OpaHi B SIKOCTI
KJIFOUOBHUX paHille, Ta MPU3HAYCHHS iX OJHOMY 3 BIJIHOIIEHb 3 TIE€0 YMOBOIO, 1100
BIJIHOIIICHHS BiAMOBIgaau BuUMoramM HopMaiibHOi (opmu botica-Kogna (BKH®).
[Ticnst mogaBaHHS HEKJIIOUOBUX aTpUOyTIB BIIHOIICHHS MalOTh HACTYIMHUN BUTJIS:
ABTOP (ITIb_aBTopa, [Tocama aBTOpa, ORCID, Micnie po6oTw,
Enextponna momra); PO3POBKA (Ha3a po6otu, Micue Buganusi, ISSN,
Kinekicts_ctopinok); IIMIIE  (ITIb_aBtopa, Ha3a poGotu, Pik Buganus,
Bun_po6otn); IIOCAJIA (ITocana aBtopa, Ctyminb); BUJJAHHSA (Miciie Bumanss,
Kpaina Bumanns). Yci pe3ynpTyrodl BiAHOIIEHHS BiAMOBifa0Th BuMoram bKHO.
Takum yMHOM, OTPUMAHO Ti K BIAHOIIEHHS, IO 1 MPU MPOEKTYBaHHI 0a3u JaHUX
Metos, HopMainbHuX (opm: BimHomeHHs ABTOP cmiBmamae 3 BigHOomeHHsSM R4;
BigHomieHHss PO3POBKA cmiBnamae 3 BigHomeHHaM R6; sigHomenns I[IWIIE
cmiBragae 3 BigHomeHHSIM R1; BigHomenns IIOCAJIA chmiBmagae 3 BiJHOIICHHSM
RS5; Bimnomenns BUJIAHHSI cniBnanmae 3 BigHomeHHSIM R7.

3. CrBopennss B Microsoft Access 0a3u nanux 3 Bukopucranuam SQL. 3a
nonomoroto KoHCTpykiih CREATE TABLE ta INSERT INTO ctBOpeHO 11’SITh
tabmunp, a came: bJ[ HP EOM (3amicts TIUIIIE; 4 arpubGytu Ta 161 xoprex);
ABTOP (5 arpu0yTiB Ta 51 xoprex); HAYKOBA PO3POBKA (4 arpubytu ta 94
kopTexiB); [IOCAJIA (2 arpubytu ta 5 xoprexis); BUIAHHA (2 atpubytu ta 20
KopTexiB). Cxema qaHux ctBopeHa B Microsoft Access (pucyHoOK 9).

Jlns migBUIeHHST €(pEeKTUBHOCTI poOOTH 0a3M JaHUX JOPEYHO BUKOPHCTAHHS B
Microsoft Access HacTyIIHMX MeXaHI3MIB: BIJKIIOUEHHS aBTOCOrrect 1MeEH;
HaJAITyBaHHS aBTOMATUYHOT'O CTHUCKY Ta BIJHOBJICHHS 0a3W JTaHWX; BIAKIIOUCHHS
napameTpiB aBTocorrect. DyHKIS aBTOocorrect iMeH 3abesrneuye Mpare3IaTHICTh
00’€KkTiB 0a3u aHUX TP NIeperMeHyBaHH1 1HIIUX 00’ €KTIB BiJl AKUX BOHA 3aJICKHUTh.
3 4YacoM MPOAYKTHUBHICTh 0a3W JaHUX MOJXKE CIIOBUIBHIOBATHUCH Yepe3 Te, IO
3QJIMIIAETLCA BUAUJIEHE MICLE Ui BHUOAJIEHUX a00 TUMYacoBuX 00’ eckTiB. Komannma
«CTHCKaHHS Ta BIJHOBJIEHHS» BHIAJIIE 1€ MiCIle 1 JomoMarae IIBHIIIE Ta
e eKTUBHIIIE TpaItoBaTH 3 0a30r0 manux. [lapamerp aBTOCOITECt 32 3aMOBUYBAaHHSIM
Bumpasisie opdorpadito mo wmipi ii HamucaHHS, MO0 MIABUIIMTUA €(EKTUBHICTDH
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pobotn 6a3u JaHMX MOTPIOHO BUMKHYTH ii. Uum Ouibine mapamMerpiB (yHKINT
aBTOCOITect BIIKJIFOUYEHO, TUM BHINA TPOAYKTUBHICTh pOOOTH 0a3u JaHHX.

ABTOP

BA_HP_EOM

E Mie_astopa
ORCID

HAYKOBA_PO3POBKA
MiE_aeTopa

/7- B Hazea_poGoTti
Hazea_po6otn IS5M
Pik_EWMOaHHA

Mocaga_aeTopa
Micue_podoTH

KineKicTe_cTOpIHOK
Bua_poGoTu
EnekTpoHHa_noLTa

Micue_BMOaHHA

\
NnoCAdA

BMAAHHA \
B nocama aetopa

1
|3 Micue_BuaaHHA
CTynNiHb

KpaiHa_ewaaHHA

Pucynok 9 — Cxema nanux, mo crsopena B Microsoft Access
Aemopcobka po3podka

4. Ontumizania oneparopiB SQL. J[1s mocsrHEHHS ONTUMATBHOI TIBUIKOCTI
pobotu 3 0a30i0 AaHUX HEOOXIAHO, HE TUIBKHU ONTHUMI3YBaTH CIPOECKTOBaHY 0azy
naHuXx (1110 3po0JIeHO MpU HOpMaJIi3ailii BiIHOIIEHK), TaK 1 ONTUMI3YBAaTH OTEPaTOPH
J0CTyITy 10 0a3u JaHuX. 3 OJTHOTO OOKY, MMOTaHO ONTHMIi30BaHa 06a3a JaHUX MOTpedye
Oararo 3aiiBux 3ycwib 3 omrTumizamii omeparopiB SQL, 3 iHImoOro 0oxy, HaBIakH,
rapHa onTuMizallis 0a3u JTaHUX HE JOMOMOXKE, SKIIO0 BUKOPHUCTaHI omepaTropu 0e3
BIAMOBIHOT onTuMmizaiii. [IpoBeneHO MOCIIKEHHs] 4acy BUKOHAHHS KOHCTPYKIIIN
SELECT y HacTynHux Bunagkax: 1) 3miHa NOpsIKY BUKOPUCTAHHS TaOIULb y BUpasl
FROM; 2) 3miHa po3ramryBaHHsi yMOBU oOMexxeHHs y Bupa3st WHERE; 3) 3mina
MOCJIIJIOBHOCTI PO3TAlllyBaHHS YMOB OOMEXyBaHHS Ta 3B’s3yBaHHS Yy BHpasi

WHERE. 3a pesynpraTaMu OOCHIKEHHS Yac BHUKOHAHHSA KOHCTpYKIid SQL
3MEHIIYEThCS MPUONM3HO B JBa pasd

3a paxyBaHHSM HACTYIIHUX YyMOB:
po3TallyBaHHS HEBENUKHX TaONHIb CIOYaTKy Tmepeniky y Bupasi FROM;
BUKOpPUCTaHHs HalOuUIbi oOMexxyBaHoi ymoBu y Bupazi WHERE; posramryBanns
HaNOLIBII OOMEXYBaHOI YMOBH mepe]l yMOBOIo 3B’ si3yBaHHs y Bupa3zi WHERE. Kpim
TOTO, JUISl TIABUIIEHHS MPOAYKTUBHOCTI poOOTH 0a3u JaHUX MPOBENECHO J0/IaTKOBE

JTOCITIDKEHHS TIPU3HAYCHHS ITPOCTUX Ta KOMITO3UTHUX 1HICKCIB.
BucnoBkn

1. Ha ocnoBi nanux penosutapis AT Ta gaHux npo HayKOBO-NEAAroriyHHi
ckinan kadenpu EOM cTBOpeHO MOYATKOBE BIIHOUIEHHS, CTYMiHb sikoro 13, a
noTykHIicTh — 160. IlpoexkTyBaHHs 0a3u JaHMX HAyKOBUX po3poOok kadeapu EOM
BUKOHAHO 32 HACTYNHUMHU METOJAaMHU: HOPMAJIBbHUX (OopM (KJIACUYHUN METOI) Ta
«CyTHICTB-3B’s130K» (rpadiunuii Merox). OTpumaHl pe3yJabTaTH NMPOEKTYBAaHHA 32
PI3HUMH METOJIaMHU CITIBIAJIH, IO CBIAYUTH PO MPABUIIBHICTD MPOCKTYBaHHS.
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CtBopeno B Microsoft Access 3 BukopuctanusiM SQL 0a3y gaHUX HayKOBHX
po3pobok kadenpu EOM, sika MICTUTH 3B’si3aHI MK COOOIO IT’STh BigHOMIEHB. Jlyist
MiABUIICHHA e(PEeKTUBHOCTI poOOTH 0a3u JaHMX AOPEUYHO BUKOPUCTAHHS HACTYITHUX
MexaHi13MiB, 1m0 Tnependaderi B Microsoft Access: BIIKIIIOUEHHS aBTOCOrTect IMEH;
HaJAIITyBaHHS aBTOMAaTUYHOTO CTHCKY Ta BIJIHOBJICHHS 0a3u NaHMX; BiJIKIIOUCHHS
napameTpiB aBTocorrect. BusHaueHo, 110 4ac BUKOHAHHS 3MEHIITYETHCS MPUOTU3HO Y
7IBa pa3u MPH BIATOBIAHOMY CKJIQJJaHH1 ONMTUMAIBHUX KOHCTPYKITiH SQL.
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Abstract. A relational database of scientific developments of the Department of Computer
Science was designed using the data of the DIIT repository with scientific developments and data
on the scientific and pedagogical staff of the department. Improving the performance of the
database is associated with achieving the optimal speed of working with the database, which
requires both the optimization of the database itself and the optimization of SQL software
constructs. When designing the database of scientific developments of the department, the method
of normal forms was used, the results of which coincided with the results of designing according to
the graphic method «Essence-Relationy, which is based on the use of ER-type diagrams. Conducted
studies on the assignment of simple and composite indexes, as well as optimization of SQL
statements. It is determined that the execution time is reduced by approximately two times when
optimizing the SQL program constructs.

Key words: excessive duplication, design, database optimization, normal forms, ER-type
diagram, SOL, optimization of structures, performance.
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ERYTHROPOETIN AND INDICATORS SURVIVAL RATE OF

ONCOHEMATOLOGIC AND ONCOLOGIC PATIENTS WITH ANAEMIC

SYNDROME
EPUTPOITIOETHUH I HIOKA3ZHUKU BU/KUBAHHSA OHKOT'EMATOJIOT'TYHHUX 1
OHKOJIOI'TYHUX IMTAIIEHTIB I3 AHEMIYHUM CUHAPOMOM
Borysenko D.O. /bopucenxo /1.0.
PhD student/acnipanm
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Maikut-Zabrodskaya .M. /MaiikyT-3a6poacbka I.M.
PhD student/acnipanmxa
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Melnyk U.I./MeabHuk VY.I.
PhD student/acnipanmxa
Vydyborets S.V./ Buguoopeus C.B.
M.D., prof./o.m.H., npogh.
ORCID: 0000-0003-0546-4325
Shupyk National Healthcare University of Ukraine, department of hematology and transfusiology
Dorogozitskaja Str., 9, 04112, Kyiv, Ukraine
Hayionanvnuii ynisepcumem oxoponu 300pos’s Yxpainu imeni I1. JI. Illynuxa,
Kageopa cemamonoeii i mpawncgysionoeii, syn. Jopozoxcuyvxa 9, 04112, Kuis, Ykpaina

Anomauia. Y3acanvheni pesyromamu  MeOUK0-0I0I02IUHUX OOCTIONCEHb NPO  NPUPOOY
epumponoemuny (EIIO), peecyntogannio tioco npooykyii i mexanizmy 0ii. IIpedcmaeneni cyyacmi
oani npo cunmes EI10, excnpeciro peyenmopie EIIO 6 comamuyunux mKaHUHAx i Hep8ositi cucmemi.
Onucani HetipomponHi, 6azomponti, Kapoiomponui i iHwi Hecemonoemuuni epexmu EIIO.
Obmiprogyemucs poav EIIO 6 nyxaunHomy pocmi, eKCnepumeRmanibHi i KIiHIYHI 6100MOCMi o000
npomexmopHux eracmusocmeti EI10 npu namonocii hepsogoi, cepyeso-cyOunHoi i iHuux cucmem.
Anemisi y nayienmie 3 nyXAuHHUMU 3AX60PIOBAHHAMU 3YCMPILAEMbC OOCMAMHbO YACMO 6Jice HA
MOMEHM  BCMAHOBIEHHS  OHKONO2IYHO20 OiaeHo3y | il uacmoma 3pocmae 6 npoyeci
Ximio/padiomepanii. 3HUNCEHHS NOKAZHUKA 8MICM) 2eMO2N00IHY 8 KpOo8i He2amusHO 6NIUBAE HA
AKICMb HCUMML NAYIEHMIB | € HE3ANEHCHUM He2AMUBHUM YUHHUKOM NPOSHO3Y 05 2eMAMON02TYUHUX
ma CoNiOHUX HOB0YMBOPEHb. 3ACMOCY8AHHA ePUMPONOEeMURY V NAYIEHmie 3 NYXAUHHUMU
3aXB0PIOBAHHAMU CYNPOBOONHCYEMbCA 30INTbULIEHHAM NOKAZHUKA 6MICIY 2eMO2100IHY, CKOPOYEHHAM
nompeou 8 3aMiCHUX 2eMOMPAHCPY3IAX MA NOKPAUWAHHAM SKOCMI HCUMMSL.

Knwuoei cnosa: auemis, anemis 37105KICHO20 HOBOYMEOPEHHS, KpPO8, epUMpONOEmuH,
BUNCUBAHHS.

Beryn.

AHeMmis (3HIDKEHHsI PIBHS TeMOrJo0iHy MeHmie 12 r/mi1) - ogHe 3 HalOUIbI
JacTUX  CYNYTHIX 3aXBOPIOBaHb Yy  TAIEHTIB 3  OHKOIeMAaTOJOTTYHHUMU
3axBOpIOBaHHAMU 1 myxauHamu [1,3,5,12,15]. 3a ganumu, mo omyO6aikoBani ECAS
(European Cancer Anemia Survey), aHemis 3ycTpiyaerbcst y 53% malieHTiB 13
remo0iacto3aMu Ta y 36% mMaifieHTiB 13 COMIHUMU HeorazismMu. OqHak, 3a JTaHUMU
aBTopiB, juiie 40% mNalieHTIB 13 aHEMIEI0 OTPUMYBAJM JIIKYBaHHS, HallpaBJeHE HA
I1JBUIIICHHS PIBHS TeMOTJI001HYy. B TOM ke yac Hac/IiIKu aHeMii MOXKYTh OyTH O1IbII
HETaTUBHUMHU, HIXK 1€ MPUUHATO BBakaTH [22,32]. 3a JaHUMM Cy4acHUX JOCIIIIKCHb

BCTAHOBJICHO, III0 aHEMisl 3HAYHO TOTIPIIY€E SKICTh >KUTTS mamieHTiB [27,35]. V
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YUCJICHHUX JIOCHIJDKEHHAX TOKa3aHo, WI0 CJA0KICTh, MOraHa MepPeHOCUMICTh
(GIBUYHOTO 1 PO3YMOBOTO HABAaHTAXKEHHS 3HAYHO 3pPOCTAIOTh MPU 3MEHIICHHI
MOKa3HUKa BMICTY TeMOIIOOiHy KpoBi Hmxk4e 3a 120 r/m [21,25,29]. Pesynbratu
YUCENBHUX JOCTIKEHD CB1TUATh, IO aHEMIsI € He3aJIC)KHUM HETaTHBHUM YMHHHUKOM
MPOTHO3Y JUIsl TIAIIEHTIB SK 3 COJIJHUMHU HEOIIa3isiMH, Tak 1 3 TemMo0JIacTo3amu.
Amnami3 60 KIHIYHUX AOCHIKCHb IT0Ka3aB, 10 HASBHICTh aHEMil 3HAYHO CKOPOUYE
TPUBANICTh JKUTTS OHKOJIOTIYHMX TMAIIEHTIB TPH CIIBCTABIEHHI 3 1HIIMMH
HECNIPUATIMBUMUA YWHHMKaMu pu3uky [19]. BropomoBx oOCTaHHIX JECSITHIITh
CIIOCTEPITa€ThCA  CTIMKAa  TEHJAEHIlS O  3pOCTaHHA  3aXBOPIOBAHOCTI  Ha
OHKOI'€MaTOJIOT1YHI 1 OHKOJIOTIYHI 3aXBOPIOBAHHS B CBITI 1, 30KpeMa, B YkpaiHi [6,7,
17,23,33]. lle nNOB’sA3yI0Th 13 HETaTMBHUM MYTAareéHHUM BIUIMBOM IIKIIJTMBUX
¢daktopiB noBkiws [38]. L{i1KkOM 3aKOHOMIPHO, IIO 13 3pOCTaHHSIM 3aXBOPIOBAHOCTI
HAa OHKOIeMAaTOJIOTIYHI 1 OHKOJIOTIYHI 3aXBOPIOBAHHS 30UIBIIYETHCS 1 KUIBKICTh
BUITAJIKIB TAKOTO iX YCKJIQJAHCHHS SK aHemis [27,35]. AHeMis MpU OHKOJOTIYHUX
3aXBOPIOBAHHSIX Ma€ crenudigai MeXaHi3MH PO3BUTKY, TOTpeOye cCreriaabHuX
METO/IB JIIKyBaHHS 1 TOMY BHJLUJIIEHA B OKpPEMY HO30JIOTIYHY OJMHUIIO 1 OTpuMaja
Ha3By — adHemis 3noskicHoro HoBoyTBopeHHs (MKX-10 mmdp D63.0)
[1,3,5,12,16,27]. AxTyanpHICTh AAHOI MpPOOJEMH MJis KIIHIYHOI TPAKTUKH 1
CIOHYyKaJja Hac J0 AaHOi poOOTH.

Meta po6oTH — aHai3 HOBITHIX HAYKOBUX JOCATHEHb CTOCOBHO 3aCTOCYBaHHS
EPUTPONOCTUHY B KIIHIYHIA NPAKTUIIl Ta BHUCBITJICHHS TMEPCIEKTUB MOTO
BUKOPHUCTAHHS Yy TAIEHTIB 13 HAWOUIBII TOIIMPEHOK OHKOT€MAaTOJIOTIYHOI Ta
OHKOJIOTIYHOIO  TATOJIOTI€I0, IO  YCKJIAQJHIOETbCS ~ AQHEMIEID  3JI0SIKICHOTO
HOBOYTBOPEHHS.

MarepiaJ i MeTOAM.

[IpoBeaeHO TOLIYK Yy CY4YaCHHUX €JIEKTPOHHUX 1 JPYKOBAaHUX JIKEpesax
iHpopMallii, TOUIYKOBUX HAyKOBHUX 0a3zax 13 BHUKOPHUCTAaHHSM METOMAIB aHaJi3y Ta
y3arajgbHeHHs. Pe3ynbratu gociipkeHb Haxoauiu B 0aszax maHux Scopus, JAMA,
Scholar, NCBI, Cochrane Library u PubMed 3a nepiog 2012-2022 pp. 3a KJII0OU0OBUMHU
CJIOBaMH, 110 MalOTh BiJHOIICHHS JI0 3aCTOCYBaHHS €PUTPOIOETUHY HE3aJIEKHO BiJ
ix nuzaiiHy. ABTOpamMu OyJM 3acTOCOBaHI HAacTymHI MeToAu: 1H(opmaliiiHo-
aHATITUYHUMA, O010J1I0CEMaHTUYHUHN, CHCTEMHOTO IMiJIXOIy, CTPYKTYpPHO-JIOTIYHOTO
aHai3y 1 MOPIBHSUIBHOTO KOHTEHT-aHATI3Y.

Pe3yabTaTH Ta iX 00rOBOpPEHHS.

Hait6iy1p11 mommpeHuM MeTOA0M KOPEKIlli aHeMil MyXJIMHHOIO 3aXBOPIOBAHHS
JI0 OCTaHHBOTO Yacy O0yyu TpaHcdy3ii JOHOPCHKOI epuTporUuTapHoi Macu. Lel meTon
BITHOCHO HEAOPOTMi 1 JO03BOJISIE JOCTATHHO IIBUIKO HOPMalli3yBaTH IMOKA3HUK
BMICTY reMoryio0iny B nepudepuuniii kpori [1,3,4]. /o HEraTUBHUX CTOPIH LIOTO
METOZy BIIHOCITh PHU3UK TpaHCY3IMHUX peakiiid (TpymnoBa HECYMICHICTb,
aHa(iIakcis, MUTPATHI PeaKilii), MOKJIUBICTh Tiepenadl iH(eKIii (BIpycHu remnatury,
repriecy, iIMyHOJe(DIINUTY JIFOAWHHU TOIO), & TAaKOXK PHU3UK PO3BUTKY TE€MOCHIIECPO3Y
BHYTpIIIHIX opraHiB [27]. [CTOTHUM HEAOMIKOM KOPEKIlli MOKa3HWKa TeMOTJI00IHY
[IUISIXOM TIEPEJIMBAHHS JIOHOPCHKUX EPUTPOIUTIB € KOPOTKOYACHICTh edekTy. bes
MMOBTOPHUX, 1HOAI MHOKMHHHX TeMOTpaHC(Py3ii aHeMisl TPH OHKOTEMATOJIOTIYHHX 1
OHKOJIOTIYHMX 3aXBOPIOBAHHAX MIBUAKO mporpecye [1,12,16]. BusBnenHs HOBuX
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30yIHUKIB 1H(MEKIIH, 0 MOTEHLIMHO HEOE3MeuUHi IS PELMIIEHTIB KOMIIOHEHTIB
JIOHOPCHKOI KPOB1 CTaBUTh HOBI NMUTAHHS TECTYBAaHHS KPOBI JOHOPIB, MO MOXE
30UTIIUTH BapTicTh Temotpancdysiit [4]. Okpim Toro, BOO3 BigzHauae miopivunae
CKOpoueHHs uucia aoHopiB Ha 10—I15% y Bcix kpaiHax, y 3B'S3Ky 3 UYHUM
PEKOMEHIy€ MaKCHUMaJIbHO PETIaMEHTOBAaHO BHUKOPUCTOBYBATH MpenapaTH KpoOBi 1
3aCTOCOBYBATH METO/IM KOPEKIIii aHeMii, ampTepHaTHUBHI reMoTpancdysism. OgHum i3
TaKUX METO/IIB € 3aCTOCYBaHHS pexomOiHanTHOTO eputponoernny (EI1O) [22,27,32].
B3aemoist 1aHOr0 MUTOKIHY 13 CHEU(DIYHUMU PEIENTOPAMU CTUMYJIFOE BUYKUBAHHS
(anTHAnONTOTHYHA Ais), mpodideparito 1 JUDEPEHIIPIIOBAHHI TI'eMOIMOSTUYHUX
KJIITAH EpPUTPOITHOTO MapocTka KpoBOoTBOpeHHs. 3pemroro EIIO  Bukiukae
cTablapHE 1 TpUBAJIEC 301IBIIIEHHS MPOAYKIIIT €epPUTPOIMTIB KICTKOBUM MO3KOM [27].

€Bporeiicbkke TOBapUCTBO 3 BUBYEeHHs Ta JikyBaHHs paky (EORTC) B cBoix
pekomenaaisax 2004 poky 1 iX HACTYNMHHUX MEperisaax, BiA3HAYaslo, 10 Malll€EHTH,
AKI OTPUMYIOTh XiMiOoTepamito Ta/abo pajioTeparniio, TOBHHHI OTPUMYBATH
npemnapatu EITO y pasi 3HmwKeHHs piBHSA remorio6iny g0 90-110 r/m 3amexHo Bix
HasgBHOCTI cHMOTOMIB aHeMmii (ciaOKicTh, cepueOMTTS, IIyM Yy ByXax,
3aImaMOpPOYCHHS, 3HIDKCHHS TOJEPAHTHOCTI A0 (izuyHoro HaBaHTakeHHs) [15]. [lpu
iHTeHcudikaii xiMmioTepamii a00 HASBHOCTI IHIIMX YWUHHUKIB PHU3UKY PO3BUTKY
aHeMii (ypa’keHHsI KICTKOBOTO MO3KY, YHCEIIbHI KypCcH XiMio/paioTepartii) TOIiIbHO
npusHadaty npenapatu EI1O HaBiTh npy aCHMOTOMATHYHIN aHEMIi JIETKOTO CTYIIEHIO
(<119 t/n).

CucremMaTuHui aHaNi3 pe3yJbTaTiB KOHTPOJIbOBAHUX JOCIHIJKEHb CBIIYHUTH
npo Te, 1o 3actocyBaHHs EI1O y OHKOJOTIYHUX XBOPHUX 3 @HEMIEIO MPU3BOJIUTH 10
HiBUIIEHHS piBHS reMornooOiny y 60—70% Bunazakis. IIpu mpomy 3acTocyBaHHS
EIIO cynpoBOKY€TbCA 3HAYHUM TOJIIMIIEHHSM SKOCTI JKUTTS OHKOJOTIYHUX
XBOPHUX 1 CKOPOUCHHSIM MOTPEeOH B 3aMiCHUX TeMOTpaHCHY3isX.

Opmnak cporoani 3actocyBanHs EITO B oHKoJIOTIT MOpPOKY€E psii IMUTaHb. 3a
JaHHMH CKCIIEpeMEeHTaNbHUX HociimkeHb van der Meer P. ta cmiBaBT. (2005),
BcraHoBiaeHO, 1o EIIO 3maTHuii BHUKIMKATH MOOUII3AIII0 €HAOTEIaIbHUX
IIONIEPEAHUKIB, IO TEOPETHYHO MOXKE CHPHATH HeoaHrioreHe3y [36]. Omnmcana
HasBHICTH, penentopiB a0 EIIO ©wa mnoBepxHi KIITHH 0aratboX MyXJIMH
(rmobmactoma, MelaHOMa, paK CTPABOXOAY, IIIYHKY, TOBCTOI KHIIKH, JIETCHb,
MOJIOYHOI  3aJl03W, SIEYHUKIB, CEUOBOTO Mixypa, Temo0iacro3ax) Ta Ha
eHgoTemanpHux kmituHax [1,3,5,10-12,16]. Bimomo, 110 CTUMYJIIOBaHHS IIUX
pPELEnTOpiB B €KCIEPUMEHTI MOXKE BUKJIMKATH AHTUAMONTUYHY 10 1 PO3POCTaHHS
nyxsiuau [37]. 3 1HmOro OOKy, MIUIBHICTh EPUTPONOCTHHOBUX PEIENTOPIB Ha
BKa3aHUX KJIITMHAX YacTO HE3HAYHA, 1 MOXJIMBI IICEBJIOMO3UTHUBHI JaHl, y 3B'SA3KY 3
HU3BKOIO YYTJIMBICTIO METO/IIB, 3aCHOBAaHMX Ha BHKOpUCTaHHI aHTUTUI [34]. Kpim
TOT0, JI0 KiHI1 HeBU3HAUYeHa (h)YHKI[IOHAJIbHA aKTUBHICTh HasBHUX perenTopis [18].
Cymnepewnusi gani mojo BmBy EIIO Ha mpomidepariiro myxXJIMHHUX KIITHH, €eKT
IIUTOCTATHKIB Ta OIPOMIHIOBaHHS. Y NESIKHX JOCTIKEHHSX MokaszaHo, 1mo EIIO
MIJIBUIIYE PE3UCTCHTHICTh MIEIOONACTIB Ta KIITHH CONITHUX IyXJIHH JI0
nuTocTaTukiB [24]. YV inmux, HaBmaku, 3actocyBadHs EIIO na mozaem kcerorpadta
paKy JIeTeHl 1 paKy SIEYHHUKIB Y MUIIEH BHUKJIMKAJIO MOCUJICHHS IUTOCTATHYECKOTO
epexty [20]. Kounmentpauis EIIO, mo BukopucroByBajiaca y OUIBLIOCTI
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EKCIIEpEMEHTAJIbHUX MojeNied Oylna B JECATKM Ta COTHI pa3iB TMepeBUIICHA
MaKCUMaJIbHO JOCSHKHY B KJIIHIII, IO MOPOJKYBAJIO MUTAHHS MPO IHTEPIPETAIlIO
orpuManux pesynbTariB [10]. OTke, cymMapHud aHami3 [OaHUX MPEKITHIYHUX
JOCTIKEHb HE Ja€ MOXJIIMBOCTI OJHO3HA4HO iHTeprnperyBatu BrumB EIIO Ha
nepedir MyXJIMHHOTO MPOIIeCy.

Krniniuai  gaHi BUABWIMCS TakoX cynepewiuBuMd. OmHUM 3  TEpIInAx
JOCIIKEeHb, 1m0 anamizyBanmu BB EIIO Ha mokasHuku BukUBaHHA, € poborta T.J.
Littlwood Ta cmiBast. (2001), y skiii mpoaHamizoBaHi KIiHIYHI AaH1 375 maIieHTiB 13
aHEeMIi€l0, Kl OTPUMYBAJIM PEKUMH XiMiOTeparii 3 MPUBOIY COMIAHUX MyXJHUH 1
reMaToJIOTIYHUX HOBOYTBOPEHB HEeMienoinHoi npupoau [31]. Ilanientam npuzHayaiu
EITO B 1031 150 MO/Kr Tpu pa3u Ha THXKACHBb NPOTATOM 6 MicsaiiB (251 namieHT) abo
miane6o (124 marmienTtu). Pe3ynbratu mokasaid, 110 Yy TAlli€HTIB, SKI OTPUMYBAJIH
EITO, moTpeba B 3amicHHX TemMoTpaHChy3isx Oyjia 3HAYHO HUIKYOIO TOPIBHSHO 3
TAMH, sIKi oTpuMyBanu 1iarne6o (p=0,0057). OkpiMm TOro, y MAII€HTIB B TPYIIi, IO
orpumyBanu EI10O, 3HauHO0 miABUIIYBaBCS MOKa3HUK BMICTy reMoryiooiny (p<0,001) i
MOJTIMIITYBAJTUCS TOKAa3HUKKM sKOCTi XHUTTS (p<0,05). Memiana TpHUBANIOCTI >KHUTTS
ckiana 17 micsiiB Ay maiieHTiB, ki orpumyBanu EINO, a B rpym mmare6o - 11
MecsIiB. 3aranbHe BrkuBaHHA 1Mo Karmman—Maiiep 3a 12 mMecsiiB Majia TEHISHIIIIO
710 301IBIIICHHS B TPYIII MaIi€eHTiB, siki oTpumyBaim EITO (p=0,13, log-rank-tecr). Ile
CTOCYBAJIOCSl SIK TMAITIEHTIB 13 TeM00JIacTO3aMH, TaK 1 XBOPUX 3 COJIITHUMH
HOBOYTBOPEHHSIMHU.

B HoBOMY nocmipkeHHi, mo Oyno mpoBeneHo Leyland-Jones B. Ta cmiBagr.
(2003), nocmimxyBanu npusHaueHHs EIIO He CTUIBKK 3 METOH KOHTPOJIO aHeMii,
CKUIBKM 3 METOI0 IIJIBUIIEHHS YYyTJIMBOCTI MyXJMHU JI0 XiMio/paaiorepamii i
MOJIINIIEHb pe3ynbTariB JikyBaHHd [30]. V mepuiiif 3 HUX - y HAIIEHTIB 13 PaKoM
MOJIOYHOI 3aJlo3W 3 MeTacTa3amMu 1 aHemiero abo 0e3 (IomyckaBcs piBEHb
remorso0iny 130 1/m 1 HmKYe) mpoBoAwMIIacS XiMmioTeparmis Ha (OHI 3aCTOCYBaHHS
EIIO abo mmame6o mpoTsirom poky. OpmHak, JOCTIIKEHHS OyJo 3ynuHEHE
JIOCTPOKOBO, OCKIJTBKHA YacTOTa MporpecyBaHHs myxiuHH (6 mpotu 3%) Ta dactoTa
TpoMboeMOomiuHnX ycknanuenb (1 mpotu 0,2%) Oyna Buima B rpymi Mari€eHTiB, SKi
oxepxxyBaim jikyBadHs EITO. Lle 3nainmio Biga3epKkalIeHHS B 3HMKEHHI 3araJlbHOTO
BrokuBaHHA [28]. [Toganepmuii aHa i3 IBOTO JOCTIHKCHHS BHSIBUB IHcOallaHC y Billl,
BAXKOCTI CTaHy, KUIBKOCTI METaCTaTHYHUX YyPaKEHb 1 PHU3UKY TpPOoMOO3iB
(mocmimkeHHs He OyJio cTpaTU(diKOBaHE IO YNHHUKAX PU3HUKY) y O1K OLIBIIOTO Yncia
YUHHUKIB HECHPUSTIMBOTO MPOTHO3Y y THUX MalieHTiB, mo orpumyBanu EIIO.
['opMoHanbHMl perenTopHUM cTaryc He Bu3HadaBcs. Kpim Toro, ocHOBHa
BIIMIHHICTh B JIETAJBLHOCTI criocTepiraiacs B mnepiii 4 mec 3actocyBanHsa EIIO, o
HaBPSJ| Y4 MOB'sI3aHE 3 MIPEnapaToM.

VY iHmid po6ori EINO abo mnanebo npu3Hayvaaud Nalli€eHTaM 3 MyXJIWHAMHU
rOJIOBU Ta Ui Ha (OHI OMPOMIHIOBAHHS, Miciig a00 0e3 OrepaTUBHOTO BTPYYaHHS.
SIk 1 B momepemHbOMY JOCHIIKEHHI, KpPUTEpli BKIIOUYCHHS JO3BOJISUIM 3aiATH
narieHTiB 6e3 aneMii abo 3 ii JierkuM cTyneHeM (piBeHb remoriao0iny Menme 130 r/n
y domnoBikiB 1 Menme 120 r/n y xinok). EIIO npusnadamm 3a 2 TWXKHI [0
OTPOMIHIOBAHHS 1 MPOJOBXKYBAIU JIKyBaHHS BIPOJOBK 7—9 THKHIB TIPOMEHEBOI
tepamii [28]. Jo3a mpenapaty ckiaana 300 MO/kr 3 pasu MOTHXHA, IO B 2 pa3u
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MIEPEBHIIYJIO CTaHAAPTHY. Pe3ynpTaTsl 1IbOTO AOCIIIKEHHS po3dyapoByBaiu. YacTora
nokansHOTO TiporpecyBanHs (p=0,007), 1 3aransue BuxuBanHs (p=0,02) Oynu HIKY1
B rpymi, ski orpumyBaiau EITO. Ha sxanp, 1 11e DOCHiKEHHS HE J1aJl0 MOJIUBOCTI
yitko Bu3Hauntu BB EIIO Ha mepebir myxJMHHW, OCKUIBKM YacTOTa
HeonepabenbHuX BUMNAAKIB (45 mpotu 30%), kimbkocTi marfieHTiB 31 IV cramiero (85
npotu 70%), peruauBaMu 10 modatky jgikyBaHHA (15 mpotu 7%), mo mansats (55
npotu 40%) Ta 13 cratycom Oinbiie N2 (63 mpotu 51%) Oynu BUIIMMU B TpyIi, 110
orpumyBanu EIIO. Ile 3poOuiio aHami3 BCiX BKIHOYEHUX Y JOCIHIKCHHS MAIll€HTIB
MaoiH(QOPMAaTUBHUM 13-32 BEIMKOI YaCTOTH TMOPYLIEHb MPOTOKONY B TpYIIi
NAIliEHTIB 3 TIONMIUPEHIIUM 3aXBOPIOBAHHSM. AHAJI3 TIOKa3HUKIB BHKUBAHHS 1
MICIIEBOTO KOHTPOJIIO MYXJIMHU Y TAIIE€HTIB, SKi OTPUMAaIIH JiKyBaHHS BiJMOBIIHO 10
OpPOTOKONY (AOTpUMaHHS MapaMeTpiB pajaiorepanii 1 npuiiom sk MiHiMym 80%
JOCJIIDKYBAHOTO Tperapary), He MoKa3aB HisikuxX BiaMiHHOCTeH Mix rpynamu EITO 1
miare6o (p=0,11).

Crin 3a3Ha4WTH, MO OOWIBI O3HAYEHI POOOTH OYJM JOCHIKECHHSIMU, B SKUX
EITO 3acTocoByBaBcs 3a MeKaMu PEKOMEHIOBAaHUX TTOKa3aHb BITHOCHO MTOYaTKOBOTO
PiBHSI TEMOTJIOO1HY 1 PiBHS, IO PEKOMEHYEThCSI IS MIATPUMKA. Y 3HAYHOI YaCTUHU
MaiieHTiB B Tpymi, ski oTpumyBamu EIIO 30epiraBcs HOpMaJbHUIA PIBEHb
reMorjo0iHny Ha (OHI JIIKyBaHHS, IO CBIMYUTH NMPO HE JOUUIBHICTh 3aCTOCYBAaHHS
EIIO nmpu HOpManbHHUX MOKa3HUKAX IeMOTrJ001Hy y OUIBIIOCTI MAali€HTIB Y OCHOBHIM
rpyni. He quBisianch Ha METOAMYHI MUTAHHS, IIi JOCTIHKEHHS TIPUBEPHYIN BEIHUKY
yBary, OyJio IpoBeZIcHO 2 MeTaaHaTi3u pe3ybTaTiB KOHTPOJIbOBAHUX JTOCIiIKEHD 3
MeTor0 Bu3HaueHHS BIUIMBY EIIO Ha TOKa3HWKH BW)XHBAHHS OHKOJIOTIYHUX
NalieHTiB. AHaI3 pe3yJbTaTiB 57 KOHTPOJIbOBAaHUX AociimkeHb Bcix EITO (anbda,
Oeta 1 gapbenoeTrHa), 0 BKJIFOYMWIN 9353 malieHTiB, MOKa3aB, 10 iX 3aCTOCYBaHHSI
CYNPOBOJKYETHCS 3HAYHUM 3HIDKECHHSIM TOTpeOM B 3aMiCHUX TeMOTpaHc]y3isx
(BimHOCHMM pusuk 0,64; 95% noBipumii inTepBan 0,6—0,68), mpu3BOIUTH 10
30uThIIeHHsT piBHsA TemorioOiny (3,43; 3,07—3,84) [9]. HomatkoBuii anamiz 42
nociimxeHsb (8167 xBopux 3 reMo0JacTO3aMU 1 COJIITHUMU MyXJIMHAMH) HE BUSBHB
3HayHOro BIUIMBY 3actocyBaHHs EIIO Ha 3aramphe BmkuBanHs (1,08; 0,99—1,18).
Hpyruii Meraanaii3, IO BpaxoByBaB JaHI 9 KOHTPOJHOBAHUX JOCTIIKCHb 3
Bukopuctanusam Tiibku EITO Gera, BxtouaB nani npo 1413 mamienTiB (y 56% 3 HUX
Oynu remoOnacto3u 1y 44% — comiaHi NOyXJUHU). AHaJI3 [OKaszas, IO
3actocyBanHs EIIO Oera CympoBOIKY€ETHCS YMOBUTLHEHHSIM TIPOTPECY IMyXJIHMHH
MOPiBHAHO 3 TIanebo abo cranmaptHor Tepamiero (0,78; 0,62—0,99; p=0,042, log-
rank-tect) [10]. 3aranpHe BwuBaHHA B Tpymi EIIO OGera npuHIMIOBO HE
BIJIPI3HSJIOCS BiJ] MOKa3HUKIB KOHTPOJBHOI rpynu, ckiasmu 0,31 nmpotu 0,32 moxii B
pik (0,97% 0,67—1,36;p=0,87, log-rank-tect). Lleii mera-aHani3 miATBEpPAUB HaH1
npo OesneuHicte 3actocyBaHHs EIIO. Oxpemwuii aHami3 MIACPYNH MAIli€HTIB 3
COJITHUMHU ITyXJIMHAMH 3MiH JI0 3araJbHUX BUCHOBKIB HE BHIC [14].

B Toi1 ke Wac 111 MeTaaHaNI3W BKIIOYAU PE3YyJbTAaTH JOCITIKECHb, B SKHX HE
CTaBUJIOCS 3aBIaHHS KOHTPOJIO 3arajbHOTO BIDKMBAHHS, IO B 3HAYHIA  Mipi
3HEIIHIOE X BUCHOBKH. [IpOSCHHTH CHUTyarit0 MOTJO TUIBKH TPOCTIEKTUBHE
KOHTPOJIbOBAHE JTOCIIKCHHS, sike O BpaxyBajo HEJOJIKM TOIMEpPEaHIX 1 B TepIry
yepry ¢ikcyBajo 06 JOBroTpuBaje 3arajibHe BUKUBAHHS 1 BIXKUBaHHS 0e3 mporpecy,
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B npyry — mo60iuHi edexktu EIIO, 37aTHI BIUIMHYTH Ha MNPOTHO3 (TPOMOOTHYHI
yCKIagHeHHs1). Take MOCHiKeHHS OyJI0 HENaBHO 3aKiHYEHe, MepInl pe3yjbTaTh
MpeACTaBIeHI Tpymnoro aBTopiB Aapro M., Barnadas A., Leonard R.C.ta cniBasr. [8].
VY nmane nmociimkeHHS Oyiio BKIIOUEHO 463 TAaIli€eHTKA 3 METAaCTaTHYHHUM PaKOM
MOJIOYHOI 3aji03u 1 piBHEM reMoriiobiHy, mo He mepeBumiyBaB 130 r/m, skuMm
mpoBoamiacs xiMmioreparris. Ile mokasye, mo BoHO OyJ10 MO0y 10BaHE CXOKHUM YHHOM
3 TepeAYacHO 3yNUHEHUM OOroBoproBaHuUM Bule nociimkeHHsMm. EIIO Oera
npuszHadyaiu 1 pa3 Ha TwxkaeHs B 71031 30 000 MO, To6TOo B Tiit ke CymapHid 1031
BIIPOJOBXK 6 MicsamiB. [lamieHTH KOHTPOJBHOI TPyNMH OTpUMYBaNM Tutanebo. ['pynu
OyJId COMOCTaBUMI 3a BIKOM, BaXXKOCT1 CTaHy, PEIENTOPHOMY CTaTyCy, TPUBAJIOCTI
MOTNEPEAHBOTO JIIKYBaHHS 1 IOYATKOBOMY PI1BHIO T€MOTJIO01HY, 1110 cKaaB 115 r/n as
rpymu, sika orpumyBana EIIO 1 112 r/n mna rpynu mane6o. Ilpu memiani
crnocrepexkeHHss 1,5 poxy. Ilpu mOpiBHSHHI KpPWUBHUX 3arajibHOTO BIIKWBAHHS
(BimHocHuit pm3uk 1,07; p=0,522) 1 BwxkuBanHga 0Oe3 mporpecy (1,07; p=0,448)
BIIMIHHOCTEH MIX TpylmamMH BHUSBJICHO He Oyno. BigmiueHa 3HauyHa mepeBara y
BIDKMBaHHI 0e3 3amicHuX remoTtpancdysii B rpym 3 EITO (0,59; p=0,0097). HactoTa
TPOMOOTHYHUX YCKJIQHEHb OyJia BUIIA B TPyl THX, ki orpumyBanu EITO Gera (13
npotu 6%) B OCHOBHOMY 3a pPaxyHOK MOBEpXHEBOro TpomOodieditry. Yacrora
BOXKHX TPOMOOEMOOTil CTaTUCTUYHO HE BIIPI3HsUIACS y TPyMl TMAaIi€HTIB, SKi
orpumyBanu EIIO abo mmane6o, i cknama 4 1 3% BinmosigHo. Ilo 4 marieHTd B
KOXKHIM Tpymni TMOMEpJid BiJi IMX YCKJIaJAHEHb. ABTOpU 3pOOMIIM BHCHOBOK, IO
3actocyBanHs EITO 6eta B 1031 30 000 MO 1 pa3 B THxaeHb 100pe NEPEHOCUTHCS 1
HE BIUTMBA€ Ha 3arajbHE BIDKMBAHHSA XBOPHX 3 METACTaTUYHHUM PAaKOM MOJIOYHOI
3aJ103H, 1110 OTPUMYIOTh XIMIOTEpaIlito.

BucHoBkm.

3actocyBanHa mnpenapatiB EIIO y mnaimieHTiB 3 OHKOTreMaToJIOTIYHUMHU 1
MyXJIMHAMA CYIPOBOJIKYETHCS 30UIBIICHHSIM PIBHS T'eMOTJIO0IHY, CKOPOUYEHHSIM
MOoTpeOH B 3aMICHUX TeMOTPAaHC(PY3iAX 1 TO3UTUBHO BIIMBAE HA SIKICTh KUTTA.

3acrocyBanHs mnperapariB EIIO y mamieHTiB 13 HEOIUIa3isMH HE CIPUYHUHIOE
HETaTUBHOTO BIUIMBY Ha 3arajbHEe BHKMBAHHS MAII€HTIB. 3aCTOCYBaHHS MpemNapariB
EITO moke cynmpoBOKYBATHCS ISSIKUM ITABUINEHHSIM TPOMOOTHYHOI TOTOBHOCTI Y
MAIEATIB 13 MyXJIMHHUMH 3aXBOPIOBAHHAMU, ajie MOTPIOHI JOJATKOBI JOCIIIHKCHHS
IUIA pO3MHU(PPOBKH MEXaHI3My LBOTO BIUIUBY 1 PO3POOKH METOIIB MPO(IIAKTUKH.
BpaxoByroun, mo y BCiX MAaIi€HTIB 3 OHKOT€MATOJIOTIYHUMHU 1 OHKOJOTIYHHUMH
3aXBOPIOBAHHSAMH TIIBUIEHUN PU3WK BUHUKHEHHS TPOMOOTHYHHX YCKJIATHEHBH €
HEOOX1THUM TIPOBEJICHHS KOHTPOJIO 32 CHUCTEMOIO 3TOPTaHHS KPOBI.
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Abstract. Results of medical and biological investigations about the erythropoietin (EPO)
nature, regulation of its production and mechanisms of its action are observed. Modern data about
the synthesis of EPO and expression of EPO-receptors in nervous and somatic tissues are
suggested. The neurotropic, vasotropic, cardiotropic and other non-hemopoietic effects of EPO are
described. The roles of EPO in tumor growing, experimental and clinical knowledge about the
protective properties of EPO in pathology of nervous, cardiovascular and other systems are
discussed. The anaemia at patients with tumoral diseases meets often enough already by the
moment of statement of the diagnosis, and frequency of this complication increases in process
chemio/radiotheraphy even more. The anaemia is the independent negative factor of the forecast
both for hematological, and for solid neoplasms. Application of EPO for patients with tumoral
diseases is accompanied by augmentation of level of haemoglobin, reduction of requirement for
replaceable hemotransfusions and life improvement of quality. EPO application according to the
accepted indications for patients with neoplasias does not render negative influence on survival
rate.

Key words.: anaemia, anemia of malignant growth, blood, erythropoietin, survival rate.
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Aunomauin. B cmammi HagedeHi cyuacHi Mmemoou  1abOpPamopHoi  OiacHOCMUKU
3anizo0e@iyumuux cmanie y 00Hopie Kposi. Kopomxo suxnaderi yaeienHs npo memaoonizm 3a1i3a
8 OpP2aHi3Mi Ma NAMO2eHeMUYHi MeXani3mu (PopMy8arHs KIIHIYHUX Ma 1AO0PAMOPHUX CUMNMOMIG.
Tnymauumocs  OiaeHOCmMuyHe 3HAYEHHs JAOOPAMOPHUX Memoois, WO 3ACMOCO8YIOMbCs Ol
diaeHocmuku 3anizo0ediyumnux cmawuie. 3poONIeHO BUCHOBOK NPO KOMNIEKCHUU RNiOXi0 6 ix
1a6opamopHitl 0iacHOCMuyi.

Kniouosi cnoea: memabonism 3aniza, Oeghiyum 3aniza, 1abOpamopHa OiAcHOCMUKA,
diacnocmuka, Kpog, 00OHOPU KPOGL.

Beryn.  3amizogedinutHi  cranm  (3/IC) dYepe3 BemuKy MOMIUPEHICTh
3aJIMIIAIOTHCS AKTYaIbHOIO MPOOJIEMOIO JUISI CUCTEMU OXOPOHU 37I0POB’ST Y BCHOMY
cBiTi [5-7,12]. B VYkpaini nommpenicte 3/IC BnpoIoBX OCTaHHIX POKIB HE Mae
TEHJICHITIT 10 3HWKEHHS, a Y JISIKUX 00JIaCTAX HABITh PEECTPYETHCA iX 3pocTaHHs [3].
JedimuT 3aniza B OpraHi3mi JIOAUHU € JyX€ MOUIMPEHUM SBHILEM, Ha KU
ctpaxnaae 1/5 gactuna moactea (BOO3, 2020) [11]. 3anexHo Bija cTyneHs aeiury
3aJli3a BUAUISIOTH JOKJIIHIYHI 1 Takl 1m0 nposBistoThes kiaiHiyHO 3JIC. ['mubokum
nposisoM 3J/IC Moxe OyTu po3BuTok 3amizofedinutHoi anemii (3HA) [5,7,8]. ¥V
CTPYKTypi ycix anemiil mutoma Bara 3J[A cranoButh 10 80% [3,7,8]. Kiiniuni
nposieu 3JIC HACTUIbKKM pPI3HOMAaHITHI, 110, HE 3Ba)XKalOYM Ha TPUBAITY 1CTOPIIO
BUBYEHHS, Ha ChOTOJHI 3aJIMIIAETHCS aKTyaJbHOI MpobOsiemMa iX JiarHOCTUKU [4,9-
11]. IlpakTtuka moka3ye, MO JiKapli MNPAKTUYHOI OXOPOHH 3I0POB’Sl MOBEPXHEBO
3HAOMi 3 OCHOBHUMHM MeTo1aMHu JtabopatopHoi aiarHoctuku 3/]C, HE 3aBXKIU BMILJIO
iX BUKOPHCTOBYIOTh. Taka CUTyallisl CyNpOBO/IKYEThCS MPU3HAYCHHSIM JTOJATKOBUX
JOCIIIKEHB, [0 YaCTO MalOTh JOPOTY BAPTICTh, BUTPAYAETHCS JOPOTOLIIHHUIA Yac Ha
JIarHOCTUYHUN TIOMIyK, IO BIAJaJs€ MPU3HAYCHHS CBOEYACHUX MPO(ITaKTHUHHX
3aX0MIB YW OOrPYHTOBAHOTO JIKyBaHHA. 3a BHUHSITKOM TIOKa3HHKa (HEpUTUHY
cupoBatku KpoBi (DPHC), 3amporoHOBaHI 1 JOCTYIHI JJIi MPaKTUKU B YKpaiHi
naboparopui Tectu s giarHoctuku 3JIC  Hapasl BBaXalOTh HEIOCTATHBO
BUCOKOYYTJMBUMHU Ta cHeUU(PIiYHUMU 1 BIAPI3HSIOTHCS Bia pexoMenaaiiii BOO3
(2020) [11]. Hommupenicty 3/IC HeraTUBHO BiJIOMBAETHCSA HA JOHOPOCIPOMOXKHOCTI
HaCEJICHHS.

Meta po00TH — y3arajJbHUTH 1 CACTEMATU3YBATH CY4YacH1 JIaHl 00 OCHOBHUX
MeroaiB naboparopHoi niarHoctuku 3JIC, 30kpeMa, y JIOHOpPIB KpOBI Ta
MPOJICMOHCTPYBATH iX IPAKTUYIHE 3HAYCHHS.
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Marepiaam i meroam. IlpoBeneHo mNOWIYyK y Cy4YacHUX €JIEKTPOHHUX 1
APYKOBaHUX JpKepenax iHQopMarlii, MOIIyKOBUX HAyKOBUX 0a3ax 13 BUKOPUCTAHHSIM
METO/IIB aHATI3y Ta y3araJlbHeHHs. Pe3ynpratu 1OCTIIKeHh HAXOAWIN B 0a3ax JaHUX
Scopus, JAMA, Scholar, NCBI, Cochrane Library u PubMed 3a nepiox 2012-2022
Pp-. 32 KIIIOYOBUMH CIIOBAMH, 110 MAlOTh BITHOIICHHS JO 3a/1i301¢(PIITUTHUX CTaHIB,
JOHOPCTBA KPOBI, HE3aJIEKHO B[ iX Au3aiiHy. ABTOpaMu OyJIM 3aCTOCOBaH1 HACTYIIHI
MeToau: 1HdopMalliitHo-aHaITHYHUHN, 010J10CEeMaHTUYHHM, CHUCTEMHOTO IiIXO0.Y,
CTPYKTYPHO-JIOTIYHOTO aHali3y 1 HOPIBHSUIBHOTO KOHTEHT-aHa13y.

Pe3yabTaTu i ix o0roBopenHsi. /{15 npoBeneHHS OyAb-sIKOTO JT1arHOCTHYHOTO
MONIYKY HEOOXIJTHO YITKO YSBJISITH MPUYUHU, TATOTEHETUYHI MEXaHI3MH PO3BUTKY 1
KJIIHIYHI MPOSIBU (SIK KJIACUYHI, TAK 1 HETUIIOBI) TOTO a00 1HILIOTO 3aXBOPIOBaHHS. YcCe
e y MOBHIA Mipi cTocyeTbes aediuuty 3amsa (/13). KopoTko HaragaemMo OCHOBHI
MOMEHTH MeTaloJIi3My 3aii3a y opraHiami. Y J0pociioi JIOJUHU MICTUThCS 4—6 T
3amiza (50 mr/kr macu y 4osioBikiB 1 35 wmr/kr y xiHok) [8]. HaaxomxeHHs
€K30T'C€HHOTO 3aili3a B OpraHi3M 3JIHCHIOETHCS 3a JOTOMOTOI HMOro 3aCBOEHHS 3
MPOAYKTIB XapuyBaHHS. Di3ioyoridyHa morpeda y 3ami3i CKIATaeThCs 3 KOMIICHCAITll
HOro BTpaT 3 KajoM, CE4Yel0, MOTOBHAUICHHSM, a TaKOXX BUTpPAT Ha CHUHTE3
reMorjo0iHy, MiOTJIOOIHY, 3a0e3MmeYeHHs JiSIbHOCTI €H3UMIB, YTBOPEHHS 3aIlaciB y
BUTJISIIL JIeno. Y ce 3a1i30, 10 MICTUTBCS B OpPraHi3Mi, YMOBHO MOYKHA PO3JIIJTUTH HA
dyHKIiOHATBHE (3271130, [0 BXOJIUTH JIO CKIALy EPUTPOKAPIOIUTIB KICTKOBOIO
MO3KY 1 LHMPKYJIOIOYHMX EPUTPOLUTIB, (PEpPMEHTIB 1 MIOTJI00IHY), TPaHCIOPTHE
(3B’s13ane 3 TpaHcepunom (Td)), nemoHoBane (3B’si3ane 3 ¢deputuHom (DPH) i
remocuaepunoM (I'H)) 1 3amizo, mo yTBoproe nadinpHui myn [1,5,8,9,12]. Jlo6oBa
notpeda Aopocioi JroauHu y 3aii3i cranoBuTh 1,0-1,5 mr [1,8,13]. Caig 3ayBaxuTy,
1o 3 11 BCMOKTY€eTbcsl Onmu3bko 10% 3amiza [8]. SAkimio 3amacu 3aiiza B OpraHizmi
JFOWHU JTOCTaTHI, 3aJ1i30 BTPAYAETHCS 31 3JIYIICHUM CIMTEIIEM CIM30BOi 00OJOHKH
KUIIIEYHUKA, a 32 HassBHOTO JI3 Ounbilia HOTro YyacTHHA, HE 3aTPUMYIOUUCH Y CIIM30BIH,
HAJXOIUTh Yy KpOBOOOIT, A€ 3’€qHYEThCS 3 OlmkoM-niepeHocHukom Td [6,9]. V
CIU30BiM OOOJOHIN KHUIIEYHHKA (YHKI[IOHYE TPAHCIIOPTHA CHUCTEMa, IO PETYIIoE
BCMOKTYBAaHHs 3aji3a 3alie’KHO B MoTpeOu opraHismMy. BoHa mnepeBaxHO
JIOKaJTI3Y€THCS y ABAHAATUNIANINA KHUIILI 1 BEPXHBOMY BiJUIUIL TOJIOAHOT KHUILIKH, ajie
3a TIMOOKOro JedinuTy BCMOKTYBaHHsS 3alli3a BiIOYBAa€eTbCcs BIPOJOBXK BCI€l
JTOBXHHHM KHUIIEYHWKA. Y KITHHAX CJIU30BOi OOOJIOHKM KHUIIICYHHKA HAasBHI
MEXaHI3MHU IIBUJIKOTO 1 MOBUIBHOTO OOMIHY MyJIiB 3aji3a. MexaHi3MH POHUKHEHHS
3B’S13aHOTO 3aji3a B KJIITHHU, HOTO MEPEHECEHHs /10 anoepuTHHY 1 BUBUIBHEHHS 3
KJIITUHA y TPAaHCIOPTHY CHUCTEMY KpOBI BCTaHOBJeHI He 10 Kinusg. [lpm I3
30utblyeTbest BMIicT T® 1 TpancdepunoBux peuentopiB (TdP) Ha mnoBepxHi
EHTEPOIUTIB, 10 CYNPOBOKYETHCS MIJABUIIEHHAM aOcopOLii 1 TPaHCIOPTHOI
3IaTHOCTI y KJIITHHAaX CJIU30BOi OOOJOHKHM KUIIEYHHKA. SKIIO JOCSATHYTO OajaHcy
3aj1i3a, TO YaCTUHA MOTo 30epiraeThCs y KITHHAX Y (PopMi BHYTPITHBOKIITHHHOTO
®H. Anodeputun € 30epirarounm OinkoMm s 3amiza. llsg nmanka y maHiory
MeTaboIi3My 3aji3a € MyJIOM 3ajli3a MOBUIBHOTO OOMIHY B €HTepoIuTax. SIKIo y
HbOMY HEMa€ HEOOXIJIHOCTI, TO Yepe3 JeKiIbKa IHIB BHyTpimHboKMTHHHHN DH
eMMIHY€EThCS i Yac (Pi310JI0TTYHOTO 3TYIIECHHS emniTenianbHuX KmTuH. [licis Toro
SK 321130 HAAIMIUIO 3 TPOCBITY KUIIEYHHUKA Y LUPKYIIOI0UY KPOB, BOHO 3’ €THYETHCS
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3 T® ma3zmu Kposi.

Td — TpancnopTHHil OUIOK 3 MOJEKyJIsApHOIO Macoro Omm3pko 88000 /I,
HAJIECKUTh A0 rpynu B-rino0ymniHiB. Cunre3 T BinOyBaeTbCcs B OCHOBHOMY Y TEHiHIII
Ta y HEBEJIMKHUX KUIBKOCTAX y JiM(OIAHIM TKaHUHI, MOJIOUHIM 3aj031, sf€4Kkax Ta
seynrkax. Koxxna monekyna Td moxke 3B’s3aTH 2 aTOMU TPUBAJIEHTHOTO 3ajiza. TO
€ OCHOBHHUM TpPaHCIOPTHUM OimkoM [-riaoOyiniHoBoi ¢pakuii 1 Moxe Oytu
MPEACTABJICHUM B TUIa3Mi KPOBI YOTHpPMA THUIAMU, SIKI CYTTE€BO BIAPIZHSIOTHCS 3a
3[IaTHICTIO 3B’SI3yBaTHCS 13 penentopamu: anotpancepun — TD, skuil 3BUTLHUBCS
Bia 3amiza; BiacHe Td — mictuth 2 atromu 3amiza; C-tepMmiHanbHuil T® Ta N-
tepMmiHanbHul T, sik1 MOXKYTh 3B’s13yBatu 1o 1 atomy 3amiza. 3a 3Buyail, TO nuiie
Ha 1/3 HacuueHuit 3a1130M, BiH 31HCHIOE MEPEHOC 3alli3a Bl JOHOPCHKOTO CAUTy J10
CalTIB, SIKI MalOTh MeTaOOIIYHy MOTpeOy B 3aii3i. [HIIOI BaXKIMBOIO BIACTHBICTIO
Td € 3paTHICTh A0 XeJNaTyBaHHS 3aii3a, 10 3aXUIA€ KIITHHU BiJ] TOKCUYHOI il
aKTUBHUX (HOPM KHUCHIO (MIEPEKUCHUX, CYMEPOKCUIHUX 1 T1POKCUIBHUX PATUKAIIB),
a mnpu 1HQEKIIMHUX mporecax HE Ja€  MIKPOOpraHi3MaM  MOXJIMBOCTI
BUKOPHUCTOBYBATH 3al1i30 I iX moTtped. Cunre3 Td 31miiCHIOETHCS B T'eMaTOIUTAX
BIJITOBIJTHO JI0 TIOTPEO OpraHi3My B 3alli3i: MPU MOTO HETOCTATHOCTI IiJBUILYETHCS
TpaHckputniiia TpanchepunoBoi matpuunoi PHK, i, HaBmaku, npu ioro HopMalibHii
KoHIleHTpali cuate3 T 3menmyerbes. [lepeBakHy KiumbKicTh 3aiiza T orpumye
BiJI TeMOTJIOOIHY B MpoIleci Woro karadomizmy y makpodarax. T® € mocTtaBmukom
3aji3a JUIsl BCIX COMATUYHUX KIITHH, ajle 3a1i30 Y HbOMY 3HAXOJUTHCA Y JIOBOJI
CTIMKOMY CIOJYY€HHI, 110 HeOOXiMHUHN crenu(iyHuil MexaHi3M HOro BHUBIJILHEHHS
[6,9,12].

T® nocraBnse 3ami3o A0 opraHiB 1 TkaHuH 3a gonomorow TdP. TP e
IHTEerpaJlbHUM MeMOpaHHUM OLIKOM, SIKUU 3/IIMCHIOE MEIIaTOPHY Iepeaavy 3aiiza 13
T®, sxuit 3HaXO0aUTHCS B IJIa3Mi KpoBi, Bcepenuny KiaiTuaH. [Ipomec BiaOyBaeThes
nusxoM 3B’ s3yBaHHs TD 1 TP 3 nactynHum BrItoueHHsM KoMmiuiekey TO-THP mo
SHJOIJIA3MATHYHOT BE3UKYJIH HUISIXOM PEIENTOP-OMOCEPEIKOBAHOTO EHJIOIUTO3Y.
[licns excnoHyBaHHS €HAOCOM B Kucjaomy cepepoBuili (pH menme 6,0), 3amizo
BUBLIBHIOETHCA 13 TD 1 mpoHMKAE B 3AaTHUHN 10 XeJallli BHYTPITHbOKIITHHHUHN TyJI.
Tam BoHO MOKe ab0 1HKOpIIOpYBaTHCS 10 OUIKIB, Kl BUCTYIAIOTh SIK JETO 3alli3a,
a00 MO)ke OyTH BUKOPHUCTAHO JIJIs MOJIAJIBIIOTO KIITHHHOTO MeTadomismy. Excripecis
TP BinOyBaeThCsl Ha BCIX BUAAX KJIITHH, 32 BUHATKOM BUCOKO JudepeHIIHoBaHUX, 1
3aJIeKUTh BiJ  BHYTPIIIHBOKIITUHHOI  KOHLEHTpamii 3amiza. IIBuakicte 1
iHTeHCUBHICTH ekcripecii TP perymroerbest depes piBenb marpuunoi PHK TP
HUIIXOM B3aeMOJIl 3ai30 perymtoBaibHoro mnpoteiny (IRP) 1 BigmoBimampHUX 3a
3amizo enemeHTiB (IRE) 3a mpuHunoM 3BopoTHROTO 3B’s13KY. [Ipy HU3bKOMY BMICTI
BHYTPIIIHBOKJIITUHHOTO 3aiiza BigOyBaeTbecst 3B’s3yBanHs IRP 13 IRE, mo
cupuuynHioe minBuieHHs ekcnpecii TP, 3aBnguyrounm yomy 3ami30 aKTHBHO
IHTErpYy€EThCS 0 KITHUHU. HaBmaku, sSKIIO 3aii3a B KJIITHHI JOCTaTHBO, 3B’ SI3yBaHHS
IRP 13 IRE He BigOyBaeThCs, 110 CYNPOBOKYETHCS 3HMKEHHIM ekcripecii ThP. Tum
caMUM MNPU3YIUHSIEThCS Tporiec 3B’ si3yBaHHsA T 13 TP, BHacmigok 4oro 3ajizo He
MoTparuisie Bcepeauuy KIiThuau [4-6,8,9].

OxkpiM KOHLEHTpalii 3aji3a B KJIITHHI, piBeHb ekcrpecii TGP 3anexuts Biag
IHTeHCUBHOCTI Tpoxidepanii kmituH. Haitounbmy kinbkicte TGP BusBISAIOTH B
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KJIITUHAX, 10 aKTUBHO POCTYTh 1 IIBUIKO JUIATHCSA, TOOTO MalOTh MiABUILIEHY
noTpeOy B 3ami3i. L{e cTocyeThes Ik HOpMaThbHUX TakK 1 3JMOAKICHUX KIiTHH. [lomiOHO
iHIMM MeMmOpaHHuUM Oinkam, TP BusBIAIOTE B cUpOBATI KpPOBI SIK YCIUEHHI
dbparmeHT TpancMeMOpaHHoro po3zuuHHOTO peunentopa (pTdP). Busnauenns pToP
BXOJIMTH JIO YKMCJIA MIOKA3HUKIB, III0 PEKOMEHI0BaH1 /sl Bepudikallii qedinury 3aiisza
['pynoto no 60pots6i 3 anemiero KOHICED/BOO3 (2004). Moro mifBUINECHHS OHAL
7 MI/1 € KpUTepieM, MOpsA 3 IHIIUMH, MO CBiTUuTh mpo J3 1 € iHdhopmaTUBHUM
HaBITh Ha paHHIX cTafgisx. Hopmanbhumu 3HaueHHsmMu pT@PP pexoMeHIyoTh
BBakaTu BBaxxatu 2,4+0,67 mr/n. B Hopmi T® nHacuueHwuii 3ai30M HE MOBHICTIO, a
npubmu3no Ha 30%. Hacuuenns T® npencraBisie co0O00  CIHIBBIIHOIICHHS
KOHLIEHTpaI[li 3ajli3a CUPOBATKM A0 KoHUeHTpauii T®d cupoBaTku (KoedilieHT
kopekiii 1,41) 1 Bu3HayaeThes 3a GOpMYJIIOH0:
KHT3(%) = 3C(mxke/on)

T(me/on)x1,41
ne, HT3 — koediuient Hacuuenus T 3amizom;

3C — BMICT 3aj1i3a y CUpOBATIIi KPOBI;

T — Bmict T y cuposariii KpoBi.

T®d nepeHOCUTH 3al1130 A0 EPUTPOIUTIB KICTKOBOTO MO3KY 1 Y TKaHUHHI JEIo,
3M1MCHIOE MOr0 3BOPOTHIM TpaHCHOPT 3 MakpodariB 1 TKAHUHHUX JENO Yy MiCIls
CHUHTE3y 3alli30BMICHUX crnoiyk [6,9]. Kommiekc 3amizo-Td 3B’s3yeThes 31
cneuudiuaumu st T peuentopaMu Ha KIITHHAX oOpradiB-mimieHei. JlinsHka
MOJIEKYJIH, 110 3B’sA3y€ MeTal, He € crnerudiunoo s 3aiiza. TD Moxe 3B’s3yBaTu
TaKoX KOOANbT, MarHii, Mijib, IMHK 1 XpOM, MPOTE CHOPITHEHICTh A0 LIUX METaiB
HUK4a, HDK 710 3aii3a. Pons TO nosnsirae Takox y 3B’sI3yBaHHI 3ai1i3a, 1110 HAIINIILIO
y HaJUIMIIKY, OCKUJIBKMA 1032 3B’SI3KOM 3 OUIKOM BOHO TOKCHYHE JUJISI OpraHi3My.
barato xmituH opranizmy mnotpedyots T mna pocty. B imyHHIH cuctemi
npucyTHiCTh T® € 000B’SA3KOBOIO YMOBOI I MITOT€HHOI mpomdepamii T-
mimporutiB. T BimHOCATH 10 OIKIB TOCTpoi a3y, MO BiIOOPAKAIOTH
IMYHOJIOTIYHY PEaKTUBHICTh Opranizmy. Yac HamiBpo3magy KoMiuiekcy 3anizo-Td
cta”HoBUTH B1j 70 mo 140 xB.

KinbkicHe BuzHaueHHss T® y cupoBaTil KpOBI MOXHA IMPOBOJUTH METOAAMHU
pamianbHOi iIMyHOAUMY311, Ta3epHOi HedeloMeTpii 3 BU3BHAUCHHSIM PO3CIIOBAHHS MIPU
MaJuX KyTax BIIXHJICHHS; HedenoMeTpii 3 BAKOpUCTaHHAM (poromeTpiB. [Ipnbnuszny
KoHIleHTpallit0o Td MOXIMBO BU3HAYUTH 3a JOMOMOTOK TMOKa3HUKA 3arajibHOl
3aJ11303B’s13y1040i 31aTHOCTI cupoBaTku (333C) [1,8].

JlenonyBanHs 3amiza 3aiiicHioeThes Outkamu ®PH 1 remocunmepunom (I'H)
[1,4,8,10]. ®H BusABISAIOTH Maike y BCIX TKaHWHAX, OCOOJMBO BHUCOKA TKaHWHHA
KOHIICHTpAIlisS 1 CHHTETHUYHA aKTHUBHICTh Yy TEYiHII, CEJIC31HII 1 KICTKOBOMY MO3KY.
®H wmae monekynsipay Macy 440000 JI. Bimox y BiabHOMY BiJ 3aii3a BUIJISII
HazuBaeThesl anopeputunoM. OH cknanaerbes 3 OUIKOBOI 00OJOHKH, sSIKa OTOUYE
SJIpO TPUBAJICHTHOTO 3aj1i3a Y BUTJISAII KOMIUIEKCIB okcuay 1 ocdary 3amza. Koxna
Mosekyna anodeputuHy wmoxke abcopOyBatu no0 5000 aromiB 3amiza, MpoTe
outbmicte Mosiekynn ®H wmictare Big 1000 mo 3000 atomis 3amiza. @yukmis ®H
3BOJIUTHCS B OCHOBHOMY JI0 CTBOPEHHS 3amacy 3amiza 1 MBHAKOI MoOimizamii
OCTaHHBOTO 3aleKHO Bix moTpedbu. PiBenp ®H cupoBaTku Ha CHOTO/AHI BBAXKAIOTh

5
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3araJlbHOBU3HAaHUM MapKepoM 3a0e3IMeUYeHOCT] 3aJ1i30M: BIH MPSAMO MPONOPIIHHUN
HAKOMMYEHHIO 3a1i3a B Makpogarax i rernaToluTax, 32 yMOBU BIACYTHOCTI 1H(EKIT 1
3amanbHUX TmpoueciB. 3meHmeHHs BMicty ®H wmenme 12 Mkr/m Mae BHCOKY
cnetudiunicts a1 3JC. OnHak 4YyTIMBICTD METOAY PI3KO 3HIKYETHCS MpU
sHaueHHsX @H monan 300 MK/, OCKUTBKM JAaHWM OLTOK € TOCTpoa3sHUM 1 MOXKE
Bi0OOpaXaTl CTYIIHb AKTUBHOCTI CHCTEMHU MOHOHYyKJeapHux (arouurtis. OH €
BOJIOPO3UMHHUM O1JIKOM, KM CITY>KUTh OCHOBHHUM JIE€NO 3aji3a. bynpb sfika KUIbKICTh
3aJ1i3a, 110 He MiJJIsrae HeraHii yTumi3alii, Moxe JenoHyBaTucs B MoJiekyinax OH
abo Horo arperoBaniii Gpopmi — ['H, y Burisail docdar rigpookucy 3aniza. ®H mae
HEIMEepeciyHe 3HAYEHHs MJs MIATPUMAaHHS 3ajii3a y pO3YMHHIA HETOKCHYHINA 1
010JI0T1YHO JOUWIBHIA (OopMi, BUKOHYIOYM BIANOBIJAJIBHY posib Oydepa 1o
BIJIHOIICHHIO /10 3MIH NopTe0d TKaHuH y 3aii3i. Ilpu 3anmanenHi (IUTOJI31 KIITHH
MEY1HKH, HEOILIa3151X, HUPKOBIM HEJOCTATHOCTI TOIIO) BUCOKI 3HaueHHs OH MoxyTh
MacKyBaTH SBHUU nedinmuT 3amiza, ToMy mnpu mijgo3pi Ha [I3 pexomMeHayroTh
NOBTOpPHE JOCHIIKEHHA NokKazHuka @OH micis BIIyXaHHS 3alajbHOTO IPOLECY
[1,4,5,10].

[Ipu Buznauenni @OH y cupoBarimi KpoBI pagioiMyHOJOTIYHUM abo
IMyHO(EpMEHTHUM METOAAMHU B OJHIET JIFOIUHU MOXKYTh OyTH OJiepKaH1 pe3yJIbTaTH,
Mo BiApi3HAIOTHCS. lle mosicHIoeTbCS  (I3UKO-XIMIYHMUMU 1  IMYHOJIOTTYHUMU
BIIMIHHOCTSIMHU 130()€PUTHHIB 1 TUILy aHTUT'€HIB YA AHTUTLI, 1110 BUKOPUCTOBYIOTh SIK
peareHTH. BBaxaroTb, 0 A0 TUX Mip, MOKKM HE Oyne 3HANIEHO MIKHAPOIHUUN
craumaptr ®H, pe3ynpraTH  BU3HAYCHHS ~ MOBHUHHI  CYNPOBOJKYBATHUCA
MOBIJJOMJICHHSIMHU PO BUPOOHMKA HAOOPY 1 HOPMAJIbHUX 3HAYEHHAX, IO OTPHUMAaHI
IIPU 3aCTOCYBaHHI JaHOro Habopy. BuzHaueHHsa HopManbHUX 3HadYeHb 111 OH Oyio
3aBX/IM MPOOJIEMOIO, OCKUIIBKH MapaMeTpy HaIpsIMy 3ajieXaTh BlJ CTaTl 1 BIKy. Tomy,
BBAXKAIOTh, 110 BHU3HAueHHS 3am3a, TP 1 OH cmijx npoBoguTH B OAHIM moOpLii
cupoBaTku. Y 310poBUX Jtojae kouueHtpamiss ®H y cupoBaTiii KpoBi HpsiMO
KOpEJIIOE 3 KUIBKICTIO JIETIOHOBAaHOTO 3aiiza B opranizmi [11]. TlopiBHsuibHI
JOCTPKEHHSI MOKa3aiu, mo npu J3, skuil He CympOBOIKYETbCS COMATUYHUMHU
3aXBOPIOBaHHAMM, SIK 1 IPU IEPBUHHOMY 200 BTOPMHHOMY IIE€PEBAaHTAXEHHI 3a1130M,
noka3zHuku ®H y cupoBaTii KpoBl JalOTh JOCTaTHBO NOBHE YSIBIEHHS MPO KUIBKICTb
3aJ1i3a B opradizmi. Buxoas4u 3 1poro B KJIHIYHIN J1arHOCTHUII MOKa3HUK piBHI OH
PEKOMEHIYIOTh BUKOPHUCTOBYBATH SIK MApaMmeTp, IO J03BOJSE OI[IHIOBATU Iy
JeITOHOBaHoro 3aiiza [8,11].

I'H — Ginox moximawmii Bim ®H 3 OinbIn BUCOKOIO KOHIIEHTpAIi€r 3amsa. B
Oprasi3Mi BiH TPUCYTHI B OCHOBHOMY IpH HAJJIMIIKOBOMY BIJKJIQJCHHI 3ai3a.
IMyHOIOTTYHUMH JOCHIDKEHHSIMH miaTBepakeHo, mo ['H inentuunnii ®H, ane mae
OUIbII BUCOKHIM BMICT 3aii3a. BiH BHUsBIsS€TbCA y Makpodarax KiCTKOBOTO MO3KY,
cenesinku, kmituHax Kyndepa neuinku. I'H mictuth TpuBaneHTHe 3aimizo y dopmi
rigpokcuity (29-35% mno maci). I'H nerko po3pi3HSIE€TbCS MIKPOCKOIIYHO, a TaKOX
171eHTU(IKY€ETHCS 32 TOMTOMOTO0 T1ICTOXIMIYHOT peaKilii 3 ’KOBTOK KPOB’STHOIO CULIIO 1
COJITHOIO KUCJIOTOHO [8].

3a J0MOMOror0 J1abopaTOPHUX METOJIB JOCHTIKEHHS MOJKJIMBO KIJIbKICHO
OLIIHUTH: BMICT 3ajli3a y CHpOBATIl (BHU3HAYEHHS 3aji3a CHUPOBATKM); 3JATHICTb
CHUPOBATKM TPAHCIOPTYBaTH 3adi3o (Bu3HaueHHs T y cupoBarii 1 BIACOTOK
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HacUueHHs TpaHcdepuHy 3aiizoMm, BuzHaueHHs 333C; nenoHyBaHHS 1 MOOLII3AIliIO
3amiza 3 geno (BusHaueHHs @OH cupoBarkm); craH epurpornoesy (MiIpaxyHOK
EPUTPOIUTIB Y TIepu(epryHiii KPOBi; BUSHAUYCHHS KOHIIEHTpAIlii reMOTJI001HY; BMICT
remorsiodbiny B ogHoMmy eputporuti (MHC), cepeanboro o00’eMy epUTPOLIMTIB
(MCV); nocnimkeHHsl MyHKTaTy KICTKOBOI'O MO3KY, IIUTOXIMIYHE BU3HAYCHHS 3aJ1i3a
B eputpo0iacrax i eputponuTax) [7,8,10,12].

[Ipu mociimkeHHs 3aii3a CHPOBATKM KPOBI CIiJl BpaxOBYBaTH, 10 PIBEHb HOTO
3aJIEKUTh BiJl BIUIMBY I1HIUBIIyaJIbHUX UUPKAIHUX puUTMIB. HalOinbil BHCOKHIA
piBEHb 3alli3a BIAMIYAIOTH BPAHIl, JO HOYl BiH MOCTYNOBO 3HUKYETHCS. JHUKEHHS
a00 30UTbLIEHHSI KOHLIEHTpAIlli 3aJ113a Y CUPOBATIIl KPOB1 3/J0pPOBOT JIIOAUHHU MPOTATOM
noou moxe csratu 30%, 3anMiaryruch y Mexax HOpMajdbHUX 3Hau€Hb. ToMy IpH
KOHTpOJII PiBHSA 3aji3a MpoOu KpoBlI HEOOXIAHO OpaTv B OJMH 1 TOW ke yac A00u.
KpoB notpi6Ho Opatu 10 BXXKMBaHHS MpenapatiB 3aiiza abo yepes 45 AHIB micis ix
BiMiHuU. [Ipu ipoBeeHHI JOCIIKEHHS HEOOX1THO BUKIIOUUTH MTOTPAIUISHHS 3aili3a
13 30BHI y peakiiifHy cyMill. Y SKOCTI MpoOH AJis TOCHIKEHHSI 0epyTh CUPOBATKY
KpoBi a00 remapuHizoBaHy IiazMy. KoHileHTparis 3ami3za y mpo0i 3HUKYEThCS TIPH
BUKOPUCTaHHI y SIKOCTI aHTHKOATyJISIHTY IUTpaTy abo okcainaty Hatpito, a EJITA-
IJ1a3Ma B3arayi He mpuaaTHa s JociaimpkeHHs. [Ipoba mist mociaipkeHHs mapaMeTpiB
3aji3a He MOBMHHA MaTH CHiAIB remodizy. [Ipu 30epiranHi miaa3Mu B XOJIOAWIbHUKY
npu Temmepatypi 4°C KOHILEHTpalis 3ami3a y mpoOi MPaKTUYHO HE 3MIHIOETHCS
MPOTArOM JEKIIbKOX THXKHIB. Y KIIHIKO-I1arHOCTUYHHUX J1a00paTopisix OCHOBHHUM
METOJIOM BHU3HAYCHHS 3aJli3a € KOJIOPUMETPHUHUH.

OcHoBHuMu mpuuuHamu JI3 € HemgocTaTHI BMICT HOro y 1ki 1 BTpatd 3
KpoBOoTeuaMH ab0 HeperjiaMeHTOBaHUMHU JoHalisMu kposi [1,4,8,13]. BuninstoTts
Tpu cTafii (popMyBaHHsA JeIiUUTy 3ami3a: MNpPEJaTEHTHY, IO XapaKTEPHU3YEThCS
HOpPMaJbHAUMH TIOKaQ3HUKAMH BMICTYy TeMOTJIOOIHY, KIUIBKOCTI EpHUTPOIIMTIB,
reMaTOKPUTY, KOHIIEHTpAIlil 3ajli3a y CUPOBATIIL 1 JIETIO, MiABUIIEHOI0 PE30pOIIEr0 Yy
TOHKOMY KHIIIEYHUKY, HASIBHICTIO CHAEPOOJIACTIB y KICTKOBOMY MO3KY; JIATCHTHY,
AKa XapaKTepU3yeTbCcss HOPMAIbHUMU MOKAa3HUKaMH nepuepruyHoi 4epBOHOT KPOBI,
3MEHIIEHHSIM BMICTY 3ajli3a Yy CHPOBATIll Ta Jerno, 30UIbIICHHSIM KIUIBKOCTI
3B’S13aHOTO 3aJli3a, MIiJBUINCHOK HOro a0COpOIi€r y KHUIIEYHUKY, 3HUKHEHHSM 3
KICTKOBOTO ~ MO3Ky  CHJIEpOOJAcTiB,  CTaail0  TIMOXpPOMHOI  aHeMmii, sKka
XapaKTEpU3y€e€ThCsl 3HIDKEHHSM TIOKa3HHMKIB TEpU(PEpPUYHOi YEPBOHOI  KPOBI,
3MEHIIEHHSIM BMICTY 3aji3a y CHPOBATII Ta JAEMO, 301IbIICHHSM BMICTY 3B’S3aHOTO
3amiza 1 #oro pe3opOiii B TOHKOMY KHIIEYHUKY, BIJCYTHICTIO Y KICTKOBOMY MO3KY
cuaepoomacris [1,5,8].

JlatentHuit JI3 xapakTepu3yeThCsi 3MEHIIEHHSM HOTO TKAHWHHUX 3amaciB i
TpaHcOpTHOTO (oHIy, ane Oe3 3HWKEHHS piBHA remoriobiny [1,4]. 3HA
XapaKTEPU3yEThCSI OKPIM TIEPEPaxoBaHOTO, 1€ 1 3MEHIIEHHSIM BMICTY T€MOTJIO0IHY
[8, 12,13]. [iarHo3 aHeMii BCTAHOBIIOIOTH Ha TIJACTaBl 3HMXEHHS pPIBHS
reMOTJIO0IHY, HIDKHS MEKa HOPMHU SIKOTO 3aJISKUTh Bij BiKy. B pi3Hi nmepioau KUTTS
MOKA3HUKHU 3HAYE€Hb PIBHS I'eMOIJI001HY 3HAYHO BIJPI3HIIOTHCS 1 3aJIe’KaTh B1J] CTaTI.

Ha Biaminy Big OwuibliocTi iHmmX aHemid, 3JIA, sk mpaBwio, He
CYNPOBOIKYETHCS 3HAYHUM 3MEHILIEHHSM KUJIBKOCTI €PUTPOLUTIB Y OAUHUII 00’ €My
KpoBi [5-8,12]. BigmoBigHO 10 pekoMeHnaimiii MiXHapOAHOTO KOMITETY [0
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crangaptuzaiii y remarojorii (ICST, 1989) HuxHbOIO MeEXe0 HOPMHU IeMOIIO0IHY
TUTst JKIHOK ¢ BBaxkatu 120 1/m, a nns gonosikiB — 130 r/a. IIpote, cmig 3BepHyTH
yBary Ha Toi ()akT, 110 HOPMHU pPiBHSA TreMOTrJo0iHy po3poOJeHi BIAMOBIAHO HOTO
BHU3HAUEHHS y BEHO3HIM KpoBi. B Hamriii kpaiHi y MOBCSKIEHHINH NpPaKTHIl pPIBEHb
reMoryio0iHy BHU3HAUaIOTh y KamnuIsipHiM KpoBi, ne BiH Ha 10-20% BuIui, HIK Y
BEHO3HIM.

Jlns maGopartopuoi miarHoctuku 3J[C BUKOPUCTOBYIOTH UHWCJIEHHI METOIH.
[lepm 3a Bce 1€ TeMOIVIOOIHOMETpIsl, BU3HAUYEHHSI KUIBKOCTI E€PUTPOIUTIB Ta iX
MOP(QOJIOTIYHA XapaKTEPUCTHUKA, €PUTPOLIMTOMETPIsl, BUZHAUYECHHS T€MaTOKPUTHOIO
YyCia, KOJIPHOIO TMOKa3HUKA Ta 1HAEKCIB EpUTPOLMTIB, MiIPAXYHOK KUIBKOCTI
petukyiouutiB [8]. Ciig BIAMITHUTH, TIO JIKapl HTPAKTUYHOI OXOPOHH 3A0POB’S
HEJIOOI[IHIOIOTh  JIIarHOCTMYHE 3HAYE€HHS  BUIIE3a3HAYEHUX  MapaMmeTpiB. Y
MOJIIKJIIHIKAX 1 CTallloHapaXxX BCE 1€ ICHYy€ MPaKTUKa "KOPOTKOTo" TOCHIIKEHHS KPOBI
06e3 BUBYECHHS MOP(}OJIOTii epUTPOLUTIB 1 BU3HAUYCHHS KUJTBKOCTI PETHUKYJIOLMUTIB Y
XBOpUX Ha aHeMIi.

JlocTyriHuM 1 y TOW ke 4yac 1H(QOPMAaTUBHUM TOKA3HUKOM, SIKMM € OJHIEI0 3
ronoBHuX o3Hak 3/IC, € komipHmii nmokazHuk. Bin BimoOpaxae BMICT TeMOIJIO0IHY B
EpPUTPOIUTI 1 CTAaHOBUTH €000 po3paxyHKoBYy Benuuuny [8]. Ilpote, cix
M1KPECTUTH, IO TIMOXPOMisl HE € CeU(pIYHOI 03HAKOK XapaKTEPHOIO TUTBKH IS
3/1C. T'imoxpoMHUMH MOXYTh OyTH aHeMii OOyMoBIeHI AehIIUTOM Mifl, IHHKY,
Maprasip, MOpPYUIEHHSIM OOMIHY MNOPQIPUHIB, CBUHIEBOIO I1HTOKCUKALIIELO,
1H(EeKIIHUMY 1 3anaTbHUMHU NporecaMu. MoKHA CTBEPXKYBATH, 110 3MiHU JTaHOTO
MOKAa3HUKA CJiJi BPaXxOBYBaTH y KOMIUJIEKCI 3 1HIIMMH JIa0OpATOPHUMH O3HAKaMU
31C.

Buxoasun 13 3miHu BMicTy remorioOiHy 3A moauisitore Ha: I — 3 jerkum
nepebirom (piBeHb remornobiny 110-90 r/m); II — 3 cepemniM mepeGirom (piBeHb
remorsio0iny 89—70 r/m); 11l — 3 Tsxkum nepedirom (piBeHb TE€MOTIO0IHY MEHIIHH,
HIK 69 1/7). IcTopuyHO Tak cKJanocs, 10 caMe IMOKa3HUK BMICTY TeMOTIJIOOIHY
menme 110 r/n, 3rimHo pexoMmenaamiiit BOO3, TpaauIiiiHO po3TIIaIaloTh K aHEMIIO:
caMe Takui piBEeHb reMOIIO0IHY OYyJIO BU3HAYEHO SK HIKHIO MEXKY HOPMH JiKapem
Xenen MaxkKeii iy yac nepiioi cBITOBOi BIfHHU.

Pe3ynbrat  epUTPOIUTOMETPIi € ICTOTHUM MOMEHTOM JUIsl YTOYHEHHS
xapaktepy a”emii. Tak st 3/]A BiracTuBe 3MILIEHHSI €PUTPOIIUTOMETPUYHOI KPUBOI
[Tpaiic-/I>xoHCa BiIiBO, OCKUIBKH y TiepudepudHiii KpoBi 6arato mikporuTis [1,5,8].
MikpouuTaMu Ha3WBaIOTh EPUTPOLUTH 3 AiaMeTpoM 6,9 MKM 1 MeHIIe. Y 370pOBUX
JIOACH epUTPOLIUTH, B 3AJEKHOCTI BIJ JlaMETpPy, PO3MOAUIAIOTHCS TaKUM UYHHOM:
Hopmonutu (miametp 7,0—8,0 Mxm) — 68%, mikporutu — 15,2%, MakpormTa (IiameTp
8,0 mxMm 1 Oinbiie) — 16,8%. HeoOxigHO BpaxoByBaTH, IO y TEpPiOA aKTHUBAIl
KOMIIEHCATOPHO-IIPUCTOCYBALHUX MEXaHI3MIB ajanTailii opraHiamy A0 TIHOKCIl y
xBopux Ha 3JIA 301IbITYETHCS KIIBKICTh MAKPOIIUTIB, K BiJJOOpa)KEHHS MEXaHI3MIB,
CIpSIMOBaHMX Ha i1 yCyHEHHs. BHCHaXXeHHS HUX MeEXaHI3MIB IPHU3BOJAUTH J0O
NepeBakaHHs  MIKPOLIMTO3Y y  TO€JHAHHI 3  TIMOXPOMI€l0. 3 ABISIOTHCS
MIIICHETO1I0H1 EPUTPOLIMTH, AHYJIOLUUTH, a TpH IIHMOOKoMy aediluTi 3amiza —
KpaIieno{i0HI ~ €pUTPOLUTH  (IAKPIONMUTH) 1 IJIAHTOIMTU. AHI3OUMUTO3 1
MONKIIONUTO3 € JabopaTopHUMH o3Hakamu 3J1A.
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['emaTokpuTHE 4YHCIIO Jda€ YSABJICHHS NPO CIIBBIIHOIICHHS MiX 00’ eMaMu
mia3Mu 1 GopmMeHHUX eneMeHTiB. [leil MoKa3sHWK BUKOPUCTOBYIOTH JJIS OIlIHKH
CTYIIEHSI aHeMii, a TaKoX JUIs pPO3paxyHKy BEJIMYMH, LI0 B1IOOpaxaroTh pi3HI
XapaKTePUCTUKU EpPUTPOLMTIB. BUKOpPUCTaHHS pPO3paxyHKIB 3 ypaxyBaHHSIM
BIJIXWJICHHS Ha F€MATOKPUTHE YHUCIO, pOOUTH OUIBII TOYHUMU BHU3HAUEHHS BMICTY
010XIMIYHHMX MapaMeTPiB Y XBOPUX HA aHEMIl Ta €PUTPOLIUTO3H.

[Toxaszauk MCH (Mean Corpuscular Hemoglobin) y xBopux Ha 3J[A 3uMX)eHUH,
OCKITbKM BIH BimoOpaxkae rinoxpomito. Ilokazauk MCHC (Mean Corpuscular
Hemoglobin  Concentration) BinoOpaxkae CTyMmiHb HACHYEHHS  EpUTPOIUTA
remMoryiooinoM y Biacotkax. Jmsa 3/]A BiacTuBe 3MEHILICHHS JAHOTO IMOKa3HHKA.
Cepenniit 06’em epurporutieB MCV (Mean Corpuscular Volume) Takoxx 3HMKEHUI
npu 3JIA. OOUYMCIOITh MOKAa3HUK LUISIXOM [IJIEHHS TeMaTOKPUTHOrO 4YHCJIa Ha
3arajbHy KUIBKICTh epuUTpoulMTiB B 1 Mki kpoBi. CepenHiil giaMeTp €pUTPOLUTIB
OOYHUCITIOIOTH IIJITXOM MHOKEHHSI KOKHOTO BIJICOTKA KJIITUH 3 TIEBHUM J1aMETPOM Ha
HOT0 3HAaYeHHS B MKM, 3BEJCHUM JI0 CYMH IUX MOJLIIB 1 moMHOKeHuM Ha 100. s
3JIA BnacTHBE 3HIKCHHS IBOTO ITOKAa3HHWKA BIMHOCHO HopMmu (7,55+0,099 mxwm).
[Toka3nuk anizonuTo3y eputporutiB (RDW) po3paxoBytoTh gk koedillieHT Bapiailii
MCV: RDW=SD/MCVx100%, ne SD — craHmapTHe CepeIHbOKBAIpaTUUYHE
BIIXWJICHHS 00’€My EpUTPOILMTIB BiJ cepeAHboro 3HadeHHs. B wHopmi RDW
nopisHioe 11,5-14,5%, a mpu 3 1A 301mb1nyerhes [8].

Crin 3ayBaKuTH, 1110 aHI30LUTO3 XapaKTEPU3Y€E KOJIMBAHHS 00’ €My €pUTPOLIUTIB
1 BUSIBIIIETHCA NPUOOPOM IPH aBTOMAaTUYHOMY MIAPAXyHKY OLIbII TOYHO, HIXK IpPH
BI3yaJIbHIM OIIHII Ma3ka KpoBl. OIIHKa CTYINEHsS aHI30LMTO3Y 3a JOIOMOTIOIO
MIKPOCKOIIa MOX€ CYNpPOBOKYBATHCh IIUIMM psiioM NMoMuiok. [Ipu BucyuryBaHHi
EPUTPOLIMTIB Y Ma3Ky KpOBI iX giaMeTp 3MeHInyeThest Ha 10—12% y ToBCcTHUX Ma3kax
EPUTPOLMTH MEHILIUX PO3MIpIB, HIX y TOHKHX. [lo30aBuTucs apredaxTiB H03BOJISIE
JMILIEe AaBTOMATHM30BAaHUM MIJPAXYHOK 13 3aCTOCYBaHHSM KOHJIYKTOMETPUUYHOTO
METOJy.

BusnaueHHsT KUIBKOCTI PETUKYJIOIHUTIB Yy KpOBI € ICTOTHUM MOMEHTOM
nabopaTopHoi miarHocTHkW aHemiil. g 3JIA BracTUBUN HOpPMaldbHUN BMICT
PETUKYJIOLUUTIB. PETHKYyJIONUTH — 1€ MOJOJI EPUTPOIMUTH, IO YTBOPIOIOTHCS
BHACIIJIOK BTpaTH HopMoOsactamu sfep. 3a [eiirensmeepom (1938) Buninstors V
CTYNEHIB 3pLIOCTI PETUKYJIONUTIB. Y 370pOBOi JIIOAMHU MICTUThCS Bim 2 no 10
petuxynonuTiB Ha 1000 epuUTpOIUTIB, IPUYOMY B HOPMi 3YCTPIUalOThCA TUIBKH
peruxynommtu III 1 IV crynmens 3pinocti y cHiBBIAHOIICHHI BiamoBigHo 1/3 1 2/3.
nocHUJieHa pereHepallis epUTPOITHOrO MApOCTKa KPOBOTBOPEHHS CYMPOBOIKYETHCS
301mbIIeHHsAM BMicTy petukyiouutiB 0, I, II crymeniB 3pinocti. Take sBuiie
HA3MBAIOTh JIBUM 3CyBOM PETHKYJOLMTAPHOTO psiay. 3OUIbLICHHS KUTBKOCTI
peTHKyJIOUMTIB croctepirratote npu 3J1A Ha 7-10-i1 geHb NMpH MATOTEHETHYHO
oOrpyHTOBAaHOMY JIIKYBaHHI (peTUKynouutTapHuil kpu3) [8,12]. [loka3HHUK KIJTBKOCTI
PETUKYJIOIUTIB MOXE OyTH BUKOPUCTAHUU JJI1 OLUIHKUA €(EeKTUBHOCTI €PUTPOIIOE3Y.
Benuuuny edextuBHOTrO eputponoesy 3a 100y (K) BuzHayaroTh 3a HopMyIIoo:

Po— P4 y Ex24
4 1000 °
ne Po — ugucno petukynonutiB y KpoBiy %;

K =
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P4 — 4yucno peTuKyJIONUTIB TiCHs 1HKYOaIlii KpoBi IPOTIroM 4 TOJMH y TpoOipiri
ipu 37°C y %;

E — KiTbKiCTh €pUTPOLUTIB Y 1 MKJI KPOBI.

Hopmanbae 3nHauenns K, BU3HaueHe 3a IIi€l0 METOIMKOIO cTaHOBUTH 0,06—
0,08><1012/J1 Ha 100y. Lle KiIbKICTh €pUTPOIUTIB, IO YTBOPIOETHCS 1 BUXOIUTH B 1 11
KpOBi nmepuepuaHOTO KPOBOOOITY.

Takum yuHOM, epUTpolUTH nepudepudHoi KpoBi npu 3JIA XapakTepu3yrThCs
TIOXPOMIEI0, MIKPOIIUTO30M, TIOUKIIONUTO30M (pi3Ha (hopma), aHI301IUTO30M (pi3HA
BEJIMYMHA), HASIBHICTIO MATOJOTIYHUX (HOpM, SK MPaBUIO, HOPMAJIBHOIO KIJIBKICTIO
PETUKYJIOIMTIB.

[Toxasnuku Merabomizmy 3amiza mpu 3JlA xapakTepu3ylOThbCS 3MEHIICHHSIM
BMICTY 3ajli3a B CHPOBATIll (B HOPMI y YOJIOBIKIB 1 3KiHOK BiamoBigHo 13-30 1 12-25
MKMOJIb/1T), 30inbmieHHsIM 333C kpoBi (B HOpMi 30-85 Mkmomb/n). PisHuist mix
nokazHukamu 333C KpoBI 1 CHpPOBaTKOBOIO 3aii3a BiOOpakae JIATEHTHY
3aJ11303B’I3yI04Y 37aTHICTh CUPOBATKHU (B HOpMi MeHIine 47 mxmonb/n). [lpu 3A
e nmokasHuk miaBuieHui. CriBBIHOIICHHS MOKa3HUKa 3aii3a cupoBaTku 1 333C
Bupaxae HacuueHHs T 3amizom (Hopma 16-50%). Ilpu 3JIA uell noka3zHUK
3HIKYeThCA. 3JJA xapakrepusyerbcs 3MeHIIeHHsaM Bmicty ®OH y cuposarii kposi
(Hopma 15-150 wmxr/m). OuiHka 3amaciB 3adiza B OpraHi3mi, KpiM BH3HAYCHHS
nokasznuka ®H, Mmoxxe OyTu 3aiiicHeHa 3a aechepanoBum TectoM. CyTh HOTO MOJIATaE
y TOMY, IO MiClii BHYTPIIIHbOBEHHOTO yBeaeHHs 500 mr necdepany y 310poBoOi
JIIOJIMHY 3 ceuero BuauIsieTbes Bia 0,8 mo 1,2 mr 3amiza, Tofi sk y xBopux Ha 3J1A 1ieit
MOKAa3HUK 3HIKEeHUH. Crif mam’aTaT, M0 MOKa3aHHSAM /I MPU3HAYECHHS JaHOTO
TECTy MOXXe OyTH JHIle HEMOXJIMBICTh JOBECTH HAasBHICTh Ne(IUUTy 3aii3a B
Oprafi3mMi IHIIMMH MeToAamu. BusHaueHHs NpoTONOp(ipMHIB B EpUTPOLIUTAX
xBopux Ha 3JIA mokazye ix 30imbineHHs (Hopma 18—89 mxmonb) [8,12]. Takum
qyuHOM, 3J[A XapakTepu3yeTbcsl MOPYIICHHSAMH METa00JIi3My 3alli3a y CHUpPOBATII,
3MiHaAMU TPAHCIIOPTHOTO 1 IEIOHOBAHOTO (POH/IIB 3ajli3a B OPTaHI3MI.

I'pyma mno Ooporsbi 3 anemiero FOHICE®D/BOO3 (2004) B sKOCTI
Bepudikauiioux kputepiiB 3/IA pekoMmeHayBaja BUKOPUCTOBYBATH 3 IMOKA3HUKH:
MaJ{IHHS PIBHS FeMOTrJI00IHY HUYKYE BIKOBUX 1 CTaT€BUX HOPM; 3HMKEeHHS BMicTy OH
MeHie 12 Mkr/i; migBuieHHs pisHs pTQP nmonax 7 mr/a. BpaxoByoun oCHaIIEHICTb
Hamux Jjaboparopidt s Bepudikamii giarHozy 3JIA y OaHaJIbHUX KJITHIYHUX
CUTyaIlisiX JOCTaTHbO BHUSBUTH TIMOXPOMHY aHEMII0, fKa CYIPOBOKYETHCS
MOP(QOJIOTIYHUMH 3MIHAMH EpUTPOLMTIB (KOMipHUM mokazHuUK wmeHie 0,85 1
30utkieHHs: RDB monan 15%; 3HmkeHHs remMorsio0iny B 1 epuTpoIuTi, 3MEHIIICHHS
00’eMy epuTpouuTiB, 3HIKEHHS mokazHukiB MCH menme 25 nr, MCHC menmie 30
r/n, MCV wmenme 75 ¢u), 3MeHIIEHHsT BMICTY 3aji3a CUPOBATKM TMOHAJ 12 MKr/m,
miguiieHHs piBHA 333C monax 70 MMomb/a 1 3HMKEHHS KoHmeHTparii ®H y
CUPOBATIL KpOB1 MeHIEe 12 MKI/JI.

JUisi YHUKHEHHS TOMMJIOK MpH I1HTEpHpeTalli pe3yabTaTiB AOCIHIIKEHb, CI1J
nam’sTaTd, WO OJIepKaHl Pe3yJNbTaTH JOCIIIKEHb MOXYTh HE BlIoOpaxaTu
CIIPaB>KHIM BMICT 3aJli3a y CHPOBATII], SIKIIIO MALIEHT YK JOHOP Nepe] JOCIIIKCHHSM,
HaBITh KOPOTKOYACHO, BXXKMBAaB Mpenapatu 3aiiza. J[Jis BuU3HAUYEHHS 3aiiza CIij
BUKOPHCTOBYBATHU IJIACTUKOBI 200 CKJISIHI MPOOIPKU, IPOMHUTI MEepe TOCHIIKEHHIM
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COJITHOKO KHMCJIOTOIO 1 JBIYl JUCTHIBOBAHOK BOJIOIO, OCKUIBKHM 3BHYaliHE
IIPOMHUBAHHS HE TapaHTY€ 3aXUCTY BiJl BHECEHHS HE3HAUHUX KUIbKOcTel 3aimiza. [lpu
neHTpudyryBanHi npoOIipKu CIIiJ 3aKpUBATH TUIACTMACOBHUMH KOPKaMH, OCKUIBKH B
70 HUX MO’K€ MOTPANUTH 3ali3HUN nui 3 HeHTpudyru. KpoB ans mocnipkeHb ciif
OpaTu HaTIIe BpaHIl, OCKUIBKU ICHYIOTh JOOOBI O10pUTMU KOJMBAHHS KOHIEHTpALi
3amiza 'y cupoBartii. [loka3HUKH 3ai3a CHpOBAaTKU MOXKYTh 3MIHIOBATUCS 3aJI€KHO BiJ
da3 MeHCTpyalnbHOTO NHKITY. BpaxyBaHHS 3a3HaueHHX BHUIE (AKTIB JO3BOJIHUTH
VHUKHYTH HETOYHOCTEH Yy JOCHIDKEHHSX Ta mnoMuiok npu pgiarHoctuui 3C,
30kpema, 3/1A.

BucHoBkwu.

1.34C xapakTepu3yloTbCid CHEUUPIYHUMU  MeXaHi3MaMu  (OpMyBaHHS
KJIIHIYHUX 1J1a00paTOPHUX MPOSIBIB.

2. IcHye KOMIUIEKC aabOpaTOPHUX METOMIB, 3aCTOCYBaHHA SKHX 1CTOTHO
MiIBUIYE Bepu(ikalliro JiarHo3y 1 CKOpOUy€ dYac JIarHOCTUYHUX TOIIYKiB.
KowmrmnekcHa ormiHka j1abopaTopHUX 1 KIIHIYHMX JaHUX, iX BCEOIUHMI aHai3
JI03BOJISIIOTH CBOE€YACHO BCTAHOBUTH HassBHICTh 3/{C y TOHOPIB KPOBI.

3. AKTyaJIbHUM € TIONIIyK HOBUX JOJATKOBUX KpuTepiiB giarHoctuku 3C y
JIOHOPIB KpOBI Ta BUBUCHHS BTOPUHHUX METAOOMIYHMX TOPYIICHb, IO
CyIpOBOIXKYIOTH J13.
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Abstract. This review deals with up-to-date methods of the laboratory diagnostics if iron
deficient (ID). Some ideas of iron metabolism in an organism and pathogenetic mechanisms of
clinical and laboratory symptoms are briefly presented. The diagnostic value of laboratory methods
for diagnosing ID is interpreted. A conclusion is drawn about the integrated approach to the
diagnostics of ID of blood donor diagnostics.
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Annotation. Development of reliably and safety method of desinfection associated with a
number of issues, in particular, theoretical and methodological nature. One of the main problem in
developing such methods is their use only safe and reliable chemicals. That have not determinental
effecton health of the dogs, service personnel, cynologist

Despite the large number of works, about desinfectants are still acute the need to formulate
new safe methods and improve already available solutions, about disinfection of service dog cages.

This article describe the theoretical and practical principles that are basic chemical
desinfectants. Their application to the main corpses of microorganism. The moments of the basic
concepts in disinfection will also be described. How we, like vet, can get control under dangerous
pathogen. And what is the main criteria of chemical desinfectants.

Keywords: methodological approach, bactericidal, virocidal, germicidal, tuberculocytic
activity, disinfection modes, die of microbes, chemical disinfectant.

Chemical control of bacteria. Characteristics of the main disinfectants suitable
for disinfection of enclosures of service dogs. [9]

In nature, there are many plants, animals, mushrooms of various shapes and
colors, without which we cannot imagine our life, everyday life, etc. However, as we
know, there is a group of elusive, invisible beings without which our life could not
exist at all, this is the kingdom of small particles. Bacteria are the oldest inhabitants
of our planet, the history of their evolution goes back about 3.5 billion years, at the
same time when the appearance of humans dates back about a million years.
However, bacteria have five significant advantages over higher forms of organisms:

(1) they are small in size but have a large absorption capacity;

(2) fast metabolism;

(3) rapid rates of reproduction and movement;

(4) fast pace of adaptation to adverse factors;

(5) bacteria have a wide variability of representatives in different places. [9]
Today, the main task of epidemiologists, nutritionists, and veterinary doctors is to
ensure that water i1s safe to drink, that supermarket shelves are filled with products
that do not have bacterial insemination, and that antibiotics counteract infections.
Controlling the level of exposure to disease-causing microbes on us and animals is a
monumental concept of our existence, which stretches back many centuries of history
of successes and failures.
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Basic ideas about microbiological control.

The method of microbiological control in the external environment is possible
with the help of: sterilization, disinfection, antiseptics or decontamination.
Sterilization is the destruction of all forms of microbial life. Disinfection destroys
most of the microbiota, reducing bacterial insemination of inanimate surfaces.
Antiseptic is still the same disinfection, but on the surfaces of living organisms.
Decontamination is the mechanical cleaning of most microbes, both from living and
non-living surfaces.[2]

Relative stability of microbial forms.

The primary goal of microbiological control is microorganisms that have the
ability to cause disease and spoilage. That are present in the body of an animal or a
person, or in the environment. These target categories of microorganisms are rarely
simple or homogeneous; in fact, these are mixed microbes with sharp differences in
pathogenicity and resistance. Contamination with contaminants that can have far-
reaching consequences if not properly controlled include bacterial vegetative cells,
endospores, fungal hyphae, spores, yeasts, protozoan cyst trophozoites, helminth
eggs, viruses, and prions.

Table 1 - Comparison of the stability of bacterial endospore and vegetative cell
under the influence of various factors

Method Endospore * | A vegetative | Relatively
cell * stable **
Heating (wet) 120° C 80°C 1,5%
Radiation (x-ray) 4,000 Grey | 1,000 Grey 4x
Sterilization gas (ethylene oxide) | 1,200 mg/ 1 700 mg/1 1,7x
Sporicidal liquid (2% 3 hours 10 minutes 18x%
glutaraldehyde)

*Values are based on the method (concentration, exposure time, intensity)
required to destroy the most resistant representatives in each group. [8]

**The highest resistance of a spore against a vegetative cell is given as an
average. [8]

For comparison, prions, bacterial endospores have the highest resistance,
protozoan cysts, fungal spores (zygospores), some viruses have average resistance. In
general, a naked virus is more resistant than an enveloped virus.

Bacteria with increased resistance of the vegetative cell are Mycobacterium
tuberculosis, Staphylococcus aureus, Pseudomonas species. Most vegetative cells
have the least resistance; fungal spores (except zygospores) and hyphae, enveloped
viruses, yeasts, trophozoites of protozoa.

While conducting a review of the literature, I came across the materials of a case
of salmonellosis that happened in the educational clinics of a veterinary university
located in the USA. [10] During the 7-week outbreak, Salmonella infantis was
isolated from 35 infected animals, including 28 horses, 4 cows, 1 camel, 1 goat, and 1
dog. During the outbreak period, the examined faecal samples were negative for S.
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Infantis. Over the course of the outbreak, several infected horses developed fever and
diarrhea, and even some veterinary students felt they were infected. A total of 148
samples were isolated from the pure bacterial culture from the first to the seventh
week of the outbreak.

Cultures of S. infantis were obtained from rectal thermometers, horse stall mats,
and even from the hands of a hospital employee. A large part of the teaching hospital
was closed. The object was then washed with a stream of high-pressure water and
disinfected with quaternary ammonium. Carpets from the surgical department were
washed a second time with 0.5% chlorhexidine solution. Salmonella was not isolated
when re-cultivated from cleaned surfaces and the hospital was reopened. However, in
the first two animals after the discovery of the horse and the cow, positive faecal
samples containing Salmonella infantis were found immediately after a few days of
stay in the clinic.

Environmental samples were again positive for the pathogen. There was a
second outbreak of salmonellosis. And the second outbreak was worse than the first,
because diarrhea and fever were observed in more than 80 percent of animals in the
feces of which the causative agent of salmonella was found. Two animals did not
respond to treatment and were humanely euthanized.

Having analyzed this article, we can think that the disinfection of the hospital
was a failure, because there were difficulties with the rough surfaces of the wall
blocks, the pores of the mats and the concrete floor.

The problem with salmonella would be solved if, firstly, the walls of the stable
were painted with a special epoxy composition, which would make it possible to
make the surface smooth and easy to clean. Secondly, it is better to replace porous
mats with mats made of strong, one-piece rubber.

The walls and floor were treated with a quaternary ammonium detergent, but
sodium hypochlorite would have worked more effectively. The surface must be
completely free of organic particles before disinfection.

Perhaps another reason for the re-flash is that cleaning the surface with a high-
pressure water jet has a number of disadvantages compared to manual brushing, as
the exposure time in the detergent and in quaternary ammonia increases. [2]

And finally, it is the staff's compliance with measures of prevention and control
over infectious agents. The concept of the death of a microbe. Death is a phenomenon
characterized by the loss of life processes. Signs of death in multicellular organisms,
such as higher animals, are loss of nervous activity, breathing, or heartbeat. But this
will be contrasted with the death of a microbe, in which it is difficult to detect signs
of death. Lethal factors (radiation and chemicals) do not necessarily change the
appearance of the microbial cell. Even after the cessation of movement, the microbe
cannot be considered dead. And this fact makes it necessary to develop parameters
that would outline cell death. [8]

The destructive effect of chemical or physical agents occurs at the level of an
individual cell. [8] If a cell is continuously exposed to agents such as intense heat or
toxic chemicals, various cellular structures lose their functions and the cell may suffer
irreversible damage. [8]

Today, the most practical way to detect these damages is to determine the ability
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to reproduce, given a favorable environment. If a micro gets into a pleasant
environment, but has permanent and irreversible changes in its structure, then it will
not be viable for a long time and there will be no signs of growth and vital activity.

Permanent loss of reproductive properties in a microorganism, even under ideal
growth conditions, began to be accepted by microbiologists as the definition of death.
[8] Domestic sources offer to control the effectiveness of disinfectants with the help
of test objects: silk threads impregnated with E. coli culture and spore-forming
bacteria (B. Suptilis, B. stearothermophylus) are placed in a solution of disinfectants -
phenol (5%) , lysol (5), perchloric lime (10%) and others for 5 and 60 minutes.

They are washed from the disinfectant, sown in MPB and incubated in a
thermostat for 24 hours at 37°C. Control cultures without the action of disinfectants.
[8]

Factors affecting the mortality of microorganisms. Cultured cells show
differences in the uptake of a particular microbicide agent. The death of the entire
population is a non-instantaneous phenomenon and is achieved when a certain
threshold of action of the microbicidal agent is reached (a combination of time and
concentration).

Death proceeds logarithmically.

When the time or concentration of the agent is increased. Because many
microbiocides aim to disrupt the metabolism of bacterial cells, and young, actively
dividing cells die much faster than old cells, which have much less metabolic activity.

Table 2 - Concentration and time are required for the chemical destruction of
individual microbes

Microorganisms Concentration Time
Agent: Chlorine
Mycobacterium tuberculosis 50 ppm 50 sec
Cysts Entamoeba 0.1 ppm 150 min
Agent: Ethyl alcohol
Staphylococcus aureus 70% 10 min
Escherichia coli 70% 2 min
Agent: hydrogen peroxide
Staphylococcus aureus 3% 12,5 sec
Herpes virus 3% 12,8 sec
Agent: Quaternary ammonium
Staphylococcus aureus 450 ppm 10 min
Salmonella typhi 300 ppm 10 min

The effectiveness of a particular tool, in addition to time, is determined by
several factors other than time. These additional factors affect the effect of the
antimicrobial agent:

1. The number of microorganisms in the population. A higher pollutant load
requires more time to destroy.

2. Character of microorganisms in the population. In most real-world
disinfection and sterilization situations, the target population is not a single microbial
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species, but a mixture of bacteria, fungi, spores, and viruses that have a wide
variation in resistance.

3. Temperature and reaction of the medium.

4. Concentration (dosage, intensity) of the agent. For example, ultraviolet
radiation is most effective at a wavelength of 260 nm and most disinfectants are more
active at higher concentrations. [§]

5. Modes of action of the agent. It either kills or inhibits the microorganism. 6.
The presence of interfering solvents - organic particles, blood, saliva, feces, which
can slow down disinfection even when heated.

Chemical agents in microbiological control.

Chemical control of microbes as a field of science dates back to the early 1800s,
when doctors began using chlorinated lime and iodine to treat wounds and wipe their
hands before surgery. Today, about 10,000 different antimicrobial chemicals are
produced, about 1,000 of them are routinely used in everyday practice for treatment
and cleaning the house. [9]

There is a real need to avoid contamination and spoilage, but the number that
exists today that can kill, disinfect, antiseptic, clean and disinfect, deodorize, fight
plaque, and purify the air indicates a preoccupation with this issue, which indicates a
preoccupation with this a question that can sometimes be excessive. [9]

Antimicrobial agents are found in liquid, gas, or even solid form and range from
disinfectants and antiseptics to sterilizers and preservatives (substances that are able
to prevent the deterioration of a substance). For convenience and sometimes safety,
many solid and gaseous antimicrobial substances are able to dissolve in water,
alcohols, or a mixture of 2 liquid components.

A solution containing exclusively pure water is an aqueous solution, however, if
the solvent is alcohol or a water-alcohol mixture, it will be a tincture. [5] The choice
of a chemical agent that will have bactericidal properties. The rational choice of a
disinfectant is an important issue in veterinary and human medicine. Since the list of
disinfectants today is very wide, the requirements for such products are as follows:

1. Fast action even in low concentrations.

. Solubility in water, alcohol and long-term stability in these solutions.

. A wide range of action without toxic effects on humans and animals. [9]
. Penetration into inanimate surfaces and long-term action there.

. Resistance to inactivation by organic substances.

. Absence of corrosive effect and staining effect.

. Disinfecting and deodorizing properties.

. Availability and availability in free access.

To date, no substance meets these requirements, but glutaraldehyde and
hydrogen peroxide come closer to the ideal. [8]

Bactericidal agents, regarding chemical groups. There are several general groups
of chemical compounds that are widely used for antimicrobial purposes in veterinary
medicine. These agents include halogens, heavy metals, alcohols, phenolic
compounds, oxidants, aldehydes, detergents and gases. [3]

Halogen antimicrobial agents. Halogens include fluorine, bromine, chlorine, and
iodine. This group of disinfectants is highly effective because it has a bactericidal
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effect that is not bacteriostatic, but prolonged over time, which may even have a
sporicidal effect with prolonged exposure. For reference, today a third of
disinfectants are based on halogenated compounds. [1]

Chlorides and their derivatives Chlorides have been used in disinfection and
antiseptics for about 200 years. Liquid and gaseous chlorine, hypochlorite and
chloramine showed the highest degree of control over microorganisms. In solution,
these components combine with water, forming hypochlorite acid, which will further
oxidize the sulthydryl groups of cysteine amino acids and interfere with the
formation of disulfide bridges in many proteins. [7]

As a result, protein denaturation becomes irreversible and metabolic processes
in the cell stop. Chlorides kill not only bacteria and their spores, but also fungi and
viruses. The effectiveness of chlorides decreases with an alkaline environment,
exposure to light, and the presence of organic substances.

May produce chlorine gas, which may combine with other chemicals such as
ammonium. 5.25% sodium hypochlorite solution is effective against parvovirus and
feline calicivirus in a 1:30 dilution, and against microsporia is effective in a 1:10
dilution, recommended exposure time is 10 minutes, the solution is stable for a day
after dilution, the solution has a corrosive effect on metals, is inactivated by organic
matter. [3].

Iodine and its derivatives lodine is a harsh chemical that dissolves in water and
alcohol. There are two forms of iodine: free 1odine in solution and iodoform. Iodine
quickly enters the cell and destroys hydrogen and disulfide bonds. [9]

In working concentrations, iodine kills all types of microorganisms. The
effectiveness of 10 1s not so negatively affected by the reaction of the environment
and the presence of organic matter, as in the case of chlorine. Inactivated by cationic
soaps and detergents [1]

Phenol and its derivatives. Phenol (carbolic acid) is a caustic, poisonous
compound obtained from the distillation of coal tar. It was first adapted as a
bactericidal agent in surgery by Lister in 1867 and was at that time the only agent
before the appearance of less toxic substances based on phenol. The phenol solution
is currently used in a limited number of cases, but phenol remains today as an
arbitration unit against which the effectiveness of other phenol-based disinfectants, of
which there are hundreds, are determined. [4]

Phenols have one or more aromatic rings with an added functional group. The
most important among them are alkaline phenols (cresol), chlorinated phenols and
disphenols. In high concentrations, there are cell poisons that quickly destroy the cell
wall and precipitate membrane proteins; at low concentrations, they inactivate
critically important proteins. Phenols are powerful microbicides and destroy
vegetative bacteria (including the causative agent of tuberculosis), fungi and viruses,
but the sporicidal effect is less pronounced. The advantage of these means is that.
That they continue to act in the presence of organic substances and detergents, but
their high toxicity makes them dangerous for use as antiseptics. [3]

Perhaps the most common phenol 1is triclosan, also known as
dichlorophenoxyphenol, an antibacterial compound added to dozens of products,
from soap to cat litter. It acts as a disinfectant and antiseptic with a wide range of
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action. [1]

Chlorhexidine The chlorhexidine compound (Ibicleans, Hibitan) is a complex
chemical substance that contains chlorine and two phenolic solutions. Its mode of
action is aimed at both cell membranes (loss of surface tension, which will lead to
loss of selective permeability), thereby causing protein denaturation. [9]

In high concentrations, it has a bactericidal effect on gram-positive and gram-
negative microorganisms. However, inactive on disputes. Its effect on viruses and
fungi is diverse. It has advantages over other antiseptics due to its softness, quick
action, low toxicity and inability to penetrate deep into tissues.

Alcohol as a microbiocidal agent Alcohols are colorless hydrocarbons with one
or more functional groups. Of all alcohols, only ethyl and isopropyl are available for
disinfection, since methyl has a weak bactericidal effect, and higher alcohols do not
dissolve well in water, or are too expensive for routine use. In the presence of organic
substances, it is quickly inactivated. [3]

The mechanism of action depends on the concentration of alcohol.
Concentrations of 50% and higher dissolve membrane lipids and disrupt cell
integrity. Alcohol is an exception to the rule that the higher the concentration of the
disinfectant solution, the higher the degree of disinfection, because water is needed
for protein coagulation and alcohol will have a higher activity at a concentration of
70% alcohol and 30% water than absolute alcohol, which dehydrates the cell and
inhibits the growth of microbes , but is not a protein coagulant. [1]

However, alcohols do not destroy spores, but with sufficient exposure, they can
have a sufficient bactericidal effect on vegetative forms, even mycobacterium
tuberculosis, leprosy, etc. However, it has a number of advantages in inactivating
viruses. [3]

Hydrogen peroxide and related bactericides hydrogen peroxide is a caustic
colorless substance that decomposes in the presence of light, metals, catalase with the
formation of oxygen and water. The bactericidal action of hydrogen peroxide consists
in the direct or indirect action of oxygen. Oxygen forms hydroxyl free radicals, which
are very toxic to the cell. [9]

Although most microorganisms produce catalase to inactivate metabolic
peroxides, it cannot neutralize the entire amount of peroxide entering the bacterial
cell during disinfection. Hydrogen peroxide is an excellent agent that has a
bactericidal, virucidal and fungicidal effect, and in high concentrations also has a
sporicidal effect. [1]

Recently, the problem of delicate disinfection of equipment for diagnostic
procedures, such as endoscopes, colonoscopes, gastrostomies, etc., has become acute,
so low-temperature sterilization cabinets containing liquid chemicals for sterilization
have been invented to sterilize this equipment. The main types of chemicals are
powerful oxidizing agents, such as 35% hydrogen peroxide and 35% acetic acid
solution, which get into delicate mechanisms and kill microorganisms resistant to
other agents and do not expose to corrosion and damage to working parts. [4]

Surfactants: detergents Detergents are polar molecules that act as surfactants.
Most anionic detergents have limited microbicidal properties. This includes most
soaps. Cationic detergents, including quaternary ammonium compounds, are much
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more effective. [1]

The activity of cationic detergents is due to the double-headed nature of the
molecule, which has a positive end that binds to negatively charged surface proteins,
and a long, unattached hydrocarbon chain destroys the cell membrane upon
prolonged exposure. The latter, in turn, loses its selective permeability, which leads
to the death of the cell. [3]

The main disadvantages of this group of chemicals include the fact that they can
be used only for low-level infections, since these disinfectants do not affect spores,
tuberculosis bacteria and pseudomonads. Their activity decreases in the presence of
organic substances, and their effectiveness increases when the environment is
alkaline. [4]

Soaps function mainly as a cleaning and sanitizing agent in the home and
industry. The properties of soap help to wash away large parts of dirt, soil, dust,
grease and other debris that contains a large number of microorganisms. [9]

Soap acquires a greater bactericidal effect in combination with iodine and
chlorhexidine preparations. The use of soap before chemical disinfection improves
the disinfection performance of cages, equipment, inventory of livestock premises.
Disinfectants containing heavy metal salts in the component. Various forms of the
metallic elements mercury, silver, gold, copper, arsenic, and zinc have been used in
microbiological control for centuries. They are often called heavy metals because of
their high atomic mass. However, from this list, only drugs that contain mercury and
silver have a germicidal effect. Although some metals such as (zinc and iron) are
actually needed in small concentrations as cofactors for enzymes, high molecular
weight heavy metals such as mercury, silver and gold can be toxic even in minute
amounts (1 part per million). This property of having a toxic effect in small
concentrations is called oligodynamic effect. Heavy metal bactericides are organic or
inorganic salts of heavy metals and they come in the form of an aqueous solution,
tincture, ointment and soap. [6]

Mercury, silver and most other metals affect microorganisms by binding to
functional groups of proteins, leading to profound disturbances in metabolism. This
mode of action can kill a large number of types of microbes, including vegetative
bacteria, fungal cells, spores, algae, protozoa, and viruses, but not endospores. [5]

But, unfortunately, there are certain difficulties with the use of heavy metal salts
for disinfection:

1. Metals can be very toxic to humans and animals when they enter the body,
when inhaled, even in minimal amounts, for that reason they are also toxic to
bacterial cells. [3]

2. They can often provoke allergic reactions.

3. A large amount of biological fluids and waste can neutralize their effect. [5]

4. Microbes can often develop resistance against these agents.

5. Dangerous for the ecosystem. [§]

Aldehydes as germicides. Organic substances containing the functional group —
CHO (strong reducing group) in the terminal carbon are called aldehydes. A few
common substances such as fats and sugars are technically aldehydes. Two
aldehydes, formaldehyde and glutaraldehyde, are the most widely used in the fight
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against microorganisms. [8]

Glutaraldehyde is a yellow oily substance with a slight odor. The mechanism of
action consists in the crosslinking of protein molecules on the surface. In this process,
amino acids are alkylated, which means that the hydrogen atom in the amino acid is
replaced by the aldehyde group itself. It can irreversibly disrupt the activity of
metabolic processes in the cell itself. [8]

Glutaraldehyde is a fast and effective broad-spectrum agent and is recognized as
a high-level disinfectant, killing even spores in three hours.[4]

Even the most resistant forms of viruses are neutralized in a relatively short
time. Active even in the presence of organic contaminants, non-corrosive, does not
damage plastic. Its main disadvantage is that it is unstable when the reaction of the
medium and temperature increases. [3]

Formaldehyde is a caustic irritant gas that dissolves in water to form a solution
of formaldehyde, which is formalin. Pure formalin is a 37% solution of gaseous
formaldehyde in water. The chemical substance is microbiocidal due to attachment to
functional groups of amino acids. Formalin is a medium- to high-level disinfectant,
although it works much more slowly than glutaraldehyde. [8]

Formaldehyde is an extremely toxic drug (has a carcinogenic effect) and irritates
the skin, which limits the range of use of this drug. [3]

A third aldehyde, ortho-phthalaldehyde, appeared relatively recently and was
registered by the EPA as a high-level disinfectant, ortho-phthalaldehyde is a pale blue
liquid with a slight odor most similar to glutaraldehyde, stable, non-irritating to the
eyes and nasal mucosa, acts faster than glutaraldehyde. It has shown high efficiency
against vegetative forms of mycobacteria tuberculosis and pseudomonads, however,
it copes poorly with the sporicidal task, and one of the disadvantages is that it stains
proteins, including in the skin of animals and humans. [8]

Use of aldehydes. Glutaraldehyde is a milder disinfectant for disinfecting
equipment and dog care products, in veterinary medical practice it is often used to
sterilize equipment for invasive and minimally invasive procedures (2% solutions of
Cydex and Sporocidin) [1].

As for formalin, its 8% tincture is used to disinfect surgical instruments. In fish
farming, working solutions are used to destroy parasites on fish and control the
growth of algae and pathogenic microorganisms in water bodies. [5]

Conclusions

Chemical agents are classified by aggregate state and chemical nature.

Chemical disinfectants can be both microbiocidal and microbiostatic, they are
also classified as high, medium and low level disinfectants.

Factors that determine the effectiveness of disinfection: the number, type of
microorganisms involved, the presence of organic substances, the strength of the
agent and exposure. Halogens are effective chemicals that have both bactericidal and
bacteriostatic effects Phenols are powerful bactericides and are generally used for
disinfection.

Softer phenols - bis phenols are used as antiseptics. Alcohols dissolve membrane
lipids and destroy membrane proteins, their effect depends on the concentration, and
generally acts as a bacteriostatic agent.
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Hydrogen peroxide is a universal disinfectant that can be used both for
processing the inventory of dog enclosures and even dog wounds. Surfactants are of
two types - detergents and soaps. They reduce the surface tension of the cell
membrane, causing membrane disruption. Cationic detergents are limited
disinfectants for microorganisms and organic pollution Aldehydes are powerful
disinfectants that irreversibly destroy cell structures.
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Anomauin. Po3pobka naditinoco ma bes3neuno2o memody Oe3iHghexyii nog’sa3ame 3 HU3KOI
NUMAamb, 30Kpema meopemuKo- Memooono2iuno2o xapakxmepy. OOHa 3 0CHOBHUX NPOOIeM po3POOKU
MAaxKux mMemoois, € BUKOPUCMAHHSA Tuue Oe3neuHUx ma HaoiuHUux XiMiuHux peyosun, aki O He manu
WIKIONUBO20 BNIUBY HA 300P08 51 COOAK, 0OCTY208YH01U020 NEPCOHANY, KiHON02I8. [8]

Hedceancarouu na eenuxy Kinvkicmos npayb, wooo 0e33acobis, 6ce uje € 2ocmpa nompeba y
Gdopmynosanni HOBUX Oe3neyHux memooie ma B00CKOHANEHHI 6Jce HAABHUX pPilleHb, U000
Oesinpexyii 601bEPIB c1yHcO08UX COOAK.

B oani cmammi onucytomecsi meopemuuni ma npakmuuHi 3acaou, wooo OCHOBHUX CPYVN
XiMIYHUX Oe3iH(exmanmis, ix 6nIu8 Ha OCHOBHI cpynu MIKpoopeaHizmie. Onucyemvcs maxkooic i
MOMEHMU OCHOBHUX NOHAMb ) Oe3iHheKyii, AKUM YUHOM MU, K haxieyi eemepunapHoi MeOuyuHu
30amHi KOHMPONIOEAMU NOWUPEHICMb X80POO MEApUH ma CMIlKiCmb OCHOBHUX MUNieé 30YOHUKI6
3a 0ii bakxmepuyuoHux 3aco0ie . Aki kpumepii Mu HOBUHHI CIMABUMU U000 0e33AC0o0i8.

Kniouosi cnosa: memoouuyni nioxoou, OakmepuyuoHa, GIPYCOYuoHa, CHOPOYUOHA,
myoOepKyIoyuoHa aKmuBHiCmy, pexcumu  Oe3iHghexyii, 3azubenvb MIKPOOp2eaHizMie, XiMIuHI
Oesinpexmanmu.
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Abstract. The study of the doctrine of "biogeochemical provinces" clarified the specific
differences between animals and plant organisms in different areas and areas of the earth's surface,
soils and waters, which are characterized by a lack or excess of some trace elements. This work
provided an understanding of a number of local endemic human and animal diseases and played a
major role in disease control.

The optimal content and ratio of vital trace elements in the body of farm animals determines
the normal course of metabolic processes, good health and high productivity.

Key words: rations, farm animals, microelements,

Introduction.

With a lack or excess of trace elements in the body there are diseases called
trace elements. The most common hypomicroelementosis, which occurs due to a lack
of essential trace elements in animals. Hypermicroelementosis as a consequence of an
excess of microelements in an organism meets much less often. These diseases both
in our country and abroad are still insufficiently studied, especially the issues of
pathogenesis, clinical diagnosis and prevention and veterinary and sanitary quality of
the products [1,2].

In the conditions of intensification of animal husbandry the role of high-grade
feeding which provides display of genetic potential of productivity of animals,
reception of high-quality production at decrease in expenses of forages especially
grows. Complete feeding of animals is based on knowledge of their needs for energy,
nutrients and biologically active substances, among which an important place is
occupied by minerals, in particular trace elements. They give structure and strength to
the skeleton, act as a component of organic compounds, increase the activity of the
enzyme system of the body. Minerals are also necessary for the synthesis of
hormones. They also control the water balance in the body, determine the number of
positively and negatively charged compounds and thus regulate the balance of the
acidic environment, cause muscle contraction, the movement of nerve impulses. In
addition, they are used by animals for digestion of food, affect the course of
digestion, support the protective functions of the body and neutralize metabolic
products [2,3].

Lack or excess of certain micronutrients, violation of the optimal ratio between
them in the diet leads to a decrease in metabolic processes, digestibility and nutrient
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utilization of feed, animal productivity, and in long-term insufficiency to
hypomicroelementosis.

Trace elements in animals are enzootic (local) diseases, because they are caused
by insufficient or excessive content of mobile forms of trace elements in soils, water
sources and plants of the relevant areas. They are found in farm animals more often
in biogeochemical zones and provinces. Diseases cause significant economic damage
to livestock. In animals suffering from microelementosis, due to metabolic disorders
in the body not only reduces productivity but also resistance [4,5,6].

Iron in its content in the body of animals can be considered as a micro- and
macronutrient. However, in terms of biochemical properties and physiological role in
the body, it should be considered a trace element from the group of heavy metals.

Most iron is found in erythrocytes (60-73% of hemoglobin). In addition, 15-16%
of it 1s part of iron-protein complexes, myoglobin (3-5%), enzymes and tissues (up to
0.1%). Iron, which is part of hemoglobin, cytochrome oxidase, peroxidase, catalase,
i1s called hemin. Tissue iron contained in hemosiderin, ferroascorbate, ferritin, is
called non-heme. There are also muscle iron, which is part of myoglobin, and serum
iron - siderophylline (transferrin). Physiological depot in the body is the liver, spleen,
bone marrow [2,7].

Copper is involved in the synthesis of hemoglobin, accelerates the mobilization
of deposited iron and its transfer to the bone marrow, promotes the transition of
mineral forms of iron in organic. Most copper is found in the liver, which is the
physiological depot of this trace element. Much of it is in the blood, especially in
erythrocytes [7,8,9].

Manganese is associated with enzymes, hormones and vitamins. In enzymatic
systems, it acts as a non-specific activator or an indispensable metal component in the
enzyme molecule. Manganese activates phosphatases of blood and tissues:
phosphoglucomutase, prolidase, carboxylase, succinate dehydrogenase, etc. Thus,
manganese significantly affects the vital functions of animals, regulates protein,
carbohydrate, fat, vitamin and especially mineral metabolism. It also has a positive
effect on the growth and development of animals, hematopoiesis and reproductive
functions. Manganese is deposited in the body mainly in the liver. In addition, it is
abundant in the bones, brain, kidneys, spleen [1,4].

Cobalt 1s part of vitamin B12 and is a major factor in blood formation. It
promotes the formation of erythrocytes and hemoglobin synthesis. By regulating
metabolic processes in animals, cobalt increases its protective properties, stimulates
growth, development and productivity. The main depot of cobalt in the body is also
the liver [8,9,10].

Zinc activates hormones of the anterior pituitary and pancreas. Zinc is part of the
pancreatic hormone insulin, while regulating carbohydrate metabolism. Close
connection with hormones, enzymes and vitamins determines its regulatory effect on
reproductive function, metabolism of carbohydrates, proteins, fats, hematopoietic
system, growth and development of animals. Thus, it is involved in the processes of
cellular respiration and oxidation of carbohydrates [1, 2].

Iron enters the animal's body with food. Many foods contain iron in the most
easily digestible form. Some plant foods are also rich in iron, but their digestibility is
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more difficult. It is estimated that the body absorbs up to 35% of iron, while other
sources report that this figure is less than 3%. Large amounts of iron are found in
beef, beef liver, fish (tuna), pumpkin, oatmeal, cocoa, peas, leafy greens, brewer's
yeast, figs and raisins [5,8].

The adult body contains about 3-5 g of iron, almost two thirds of this amount is
part of hemoglobin. It is estimated that the optimal intensity of iron intake is 10-20
mg / day. Iron deficiency can occur if the intake of this element in the body is less
than 1 mg / day. The threshold of iron toxicity for a living organism is 200 mg / day.

An important role of iron for the body was established in the XVIII century. The
main function of iron in the body is the transfer of oxygen and participation in
oxidative processes. Iron is part of hemoglobin, myoglobin, cytochromes. Most of the
iron in the body is found in red blood cells, a lot of iron is in brain cells. Iron plays an
important role in the processes of energy release, in enzymatic reactions, in ensuring
immune functions, in cholesterol metabolism. Saturation of cells in the tissue with
iron is carried out using the protein transferrin, which is able to carry ions of ferric
iron. Iron ligand complexes stabilize the genome, but in the ionized state can be
inducers, cause DNA damage and provoke cell death. Both iron deficiency and
excess negatively affect the health of animals [12,13].

There are many factors that can help reduce iron content. The reasons for the
low content of iron in the body can be its insufficient intake with food, destruction of
metabolism, impaired absorption in the gastrointestinal tract. Situations associated
with relative or absolute iron deficiency can occur when the body needs more of this
bioelement. Such situations include pregnancy, lactation, periods of growth and
development. Finally, the cause of iron deficiency can be acute or chronic blood loss
[11,12].

In turn, iron deficiency is one of the most common causes of anemia, major
bleeding, weakening of the body, impaired neuropsychiatric function.

In some hereditary and chronic diseases, with excessive intake, iron can
accumulate in the body. The body with excess iron suffers from physical weakness,
loses weight, often gets sick. At the same time, getting rid of excess iron is often
much harder than getting rid of its deficiency.

With severe iron poisoning, the intestinal mucosa is damaged, liver failure
develops, nausea and vomiting appear. Keep in mind that iron is an oxidizing agent
(that is, it can cause free radicals that can destroy tissues), so do not take too much
iron. In cases of iron deficiency, the intake of iron-containing drugs should be
combined with the intake of antioxidants: vitamin C and E, as well as copper.

Copper is a trace element that is part of a living cell and is necessary for the
normal functioning of the body. She is involved in the biochemical processes
involved in redox reactions. Copper, like other chemical elements, is widespread in
the biosphere, but quite unevenly. The level of mobile forms of copper in soils varies
from 1 to 5 mg / kg (average 3 mg / kg). The high concentration of copper in the
upper layers of soils compared to the parent rocks is associated with the biological
activity of plants and its accumulation [4,5,8].

Copper belongs to the elements of high biogenicity and accumulates in humus
horizons. The degree of its penetration in these layers averages 14% and ranges from
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5.2 to 22.2%. It is believed that the largest percentage of copper in soils falls on the
silt fraction. The level of mobile forms of microelements is subject to significant
fluctuations during the vegetative period of plant life.

Copper is one of the most important essential trace elements necessary for
human and animal life. The largest amount of this element is found in the lungs,
intestines, spleen, skin and hair. All endocrine organs contain the largest amount of
copper. The blood contains an average of 100 mcg of copper, of which in
erythrocytes and leukocytes 60 mcg. A significant amount of copper in blood plasma
is found in ceruloplasmin, the most important copper-containing protein. Copper is
found in the superoxide dismutase of erythrocytes and leukocytes.

Copper intake with food should be 2-5 mg / day, with a daily intake of less than
2 mg, which is dangerous due to the possibility of developing a deficiency. About
30% of the daily intake of copper is increased, and the rest of the copper in the
gastrointestinal tract is converted into insoluble compounds, which are excreted in the
feces. Of the total amount of resorbable copper, about 80% is excreted in the bile and
about 16% by the walls of the gastrointestinal tract. About 4% of absorbed copper is
excreted in the urine. A small amount of this element is excreted with sweat
[8,9,10,11].

The key role in copper metabolism is played by the liver and its structural
elements - hepatocytes. By entering them through the portal vein system, copper is
primarily bound to metallothionein, found in the liver of humans and most of the
animals studied. The opposite of the nature of the protein that binds copper in the
liver 1s due to its oxidation during excretion. The synthesis of metallothionein is
regulated by the content of zinc and copper in the liver at the level of mRNA
transcription. Thionein performs the functions of detoxification of copper and its
intracellular transport. Increasing the copper content can lead to amplification of
thionein genes and a sharp increase in the synthesis of this protein. The content of
copper in plasma is regulated by neurohumoral mechanisms, and differently at the
person and various animals.

In humans and all studied animal species, the vast majority of copper that enters
the body is excreted in the feces. Most of this ME, present in the feces - not absorbed
copper, a smaller part - endogenous copper, which is isolated from the bile and the
walls of the gastrointestinal tract. Copper deficiency (hypocuprose) was first found in
laboratory animals in 1927. Endemic diseases of sheep and cattle were soon reported
in a number of countries due to copper deficiency in grazing plants and the
preventive inclusion of small amounts of this element in the diet of animals [10].
These studies have shown that copper, in addition to participating in hematopoiesis,
is also necessary for the normal course of many biochemical processes, pigmentation
and keratinization of hair, myelin formation, synthesis of various tissue production
compounds and more. There is no doubt that in the near future the list of copper
deficiency syndromes and diseases, which is already large enough, will increase, and
most importantly, be clarified.

This shows that copper plays a major pathogenetic role in the onset of the main
symptoms of the disease. Copper deficiency causes CNS damage in farm and
laboratory animals, as exemplified by the endemic ataxia of lambs described in
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various countries around the world [12]. The reason for its occurrence is both the
primary deficiency of copper in the pasture and the secondary one - caused by the
lack of physiological antagonists of this metal - molybdenum, sulfates, lead,
cadmium, etc. The symptoms of copper deficiency are varied and depend on the
species and age of the animals. Experimental copper deficiency in animals leads to
delayed skeletal growth and development, anemia, depigmentation, alopecia and
dermatoses, as mentioned above. With acute copper deficiency in feed, animals
develop anemia, which is accompanied by diarrhea and exhaustion. With a deficiency
of copper in feed, deformation of joints and tubular bones of the extremities,
demineralization of the brain and spinal cord.

Copper, entering the body of an animal with food or water, is absorbed in the
gastrointestinal tract. Recently, there are no significant differences in the assimilation
of copper by animals from plant foods and inorganic salts. The main site of
absorption of copper in the gastrointestinal tract is the upper part of the small
intestine. The absorption of copper in ruminants decreases sharply with an excess in
the diet of copper antagonists such as molybdenum, sulfates and zinc. It has been
found that excess zinc can inhibit intestinal absorption, transport and accumulation of
copper. Impaired absorption of copper leads to an increase in the gastrointestinal tract
production of metallothionein [13].

It should be noted that in ruminants the absorption of copper is better than in
animals with a single chamber stomach. Obviously, this is due to their higher need
for this element, especially in the initial period of lactation. Copper is necessary for
the normal functioning of the microflora of the ruminant pancreas. Under the
influence of the microflora and the juices of the rumen from the food that got into the
pancreas, partially becomes part of the rumen fluid. A significant part of this water-
soluble copper in the contents of the scar is the microflora of the scar. Copper, which
is absorbed in the upper part of the small intestine, penetrates the liver, bone marrow,
spleen and pancreas. It is believed that the main organ of copper deposition in the
body, as mentioned above, is the liver. The level of copper in the liver is an indicator
of assimilation and provision of this element of the body's needs. Endogenous copper
is excreted mainly through the gastrointestinal tract with bile. The concentration of
copper in bile is higher than in blood. Excretion of copper with bile is considered as
one of the main ways to maintain homeostasis of this element in the body
(gastrointestinal tract - blood - liver - bile).

It has been established that copper has different effects on the absorption of
minerals, sugar and amino acids of glycol, as well as on the excretion of nitrogenous
substances and motility of the small intestine. It stimulates the absorption of
potassium, calcium and glucose, but inhibits the absorption of sodium and
phosphorus. Copper is actively involved in blood formation, synthesis of hemoglobin
and other blood hemoporphyrin compounds, such as cytochrome, catalase and
cytochrome oxidase. The latter catalyzes the incorporation of iron into the structure
of heme and thus promotes the maturation of erythrocytes in the early stages of their
development. It was found that the addition of copper to the diet of rats increased the
content of cytochromes and increased the activity of cytochrome oxidase and bone
marrow. There is a biochemical relationship between erythropoiesis and cytochrome
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oxidase activity between hematopoiesis and cytochrome oxidase activity. These
processes are regulated by copper. It is known that copper affects the synthesis of
porphyrin compounds. It combines with some of them to form iron-copper-
nucleoprotein complexes, which are precursors of hemoglobin and an important
source in the copper metabolism chain in the body. Copper ions in the free state act as
oxidants, like oxidase, catalase and peroxidase. However, especially high biological
activity of copper as an oxidant is manifested when it combines with proteins.

Copper is also involved in osteogenesis. It increases the body's protective
functions and forms hair pigment, which promotes keratinization of hair and feathers.
In addition, it is part of proteins, activates their enzymatic functions. Copper is a
component of a number of enzymes such as tyrosinase, ascorbinase, urease,
ceruloplasmin, cytochrome oxidase, galactose oxidase, uricase, beta-hydrolase,
diamine oxidase, monoamine oxidase, benzylaminooxidase, xanthine oxidase,
xanthine oxidase, xanthine oxidase. Divalent copper is a specific activator of certain
enzymes and also supports the activity of unstable pituitary hormones in the blood.
Copper is directly related to vitamins. There was a significant increase in B vitamins
in products of animal and plant origin with increasing levels of copper in feed. The
concentration of vitamin C in the body depends on the level of copper in the diet.
This is due to the fact that copper ions dramatically accelerate the oxidation of
ascorbic acid and reduce its concentration in tissues and organs. Ascorbic acid and
copper thus correlate with each other. In addition, a correlation was found between
the level of copper and vitamin A in animals [1,2,3].

Another thing to note is that they are interdependent: metabolism, health,
productivity and reproductive ability of animals based on the action of copper and
hormonal status of the body. Copper plays a role in the biosynthesis of hormones and
their effects on the living organism. It is known that the latter increases the
effectiveness of insulin in diabetes. Carbohydrates are mostly used in animals and
glycogen breakdown is limited. In addition, its content in the liver increases [11].

In recent years, it has become important to study the sensitivity of ruminants to
copper. It is quite low in the development of toxicosis. The reasons for this
phenomenon are - overdose of copper salts or their uncontrolled use, feeding copper
additives to animals without taking into account the amount of microfertilizers that
were introduced into the soil. In addition, the content of copper in feed is not always
taken into account, the use of copper sulfate for deworming of animals. Chronic
copper poisoning leads to necrosis of liver cells, methemoglobinemia, hypercuprema,
bilirubinemia and hemolysis of erythrocytes. It is important to emphasize that the
toxic effects of copper in animals decrease with increasing levels of zinc in their diet
[8].

Thus, copper is one of the many bioelements that plays an extremely important
role in almost all bioprocesses of a living organism. Lack or excess of copper in the
body of animals causes a variety of diseases, which, in turn, significantly affects the
productivity and ability of animals to reproduce [4].

Manganese was found in animal tissues more than 70 years ago, but its vital role
for the animal body was established only 18 years ago, when it was shown to be
necessary for the growth and development of rats and mice. It was soon found that
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this IU prevents the development of skeletal abnormalities. Manifestations of
manganese deficiency were then found in almost all studied laboratory and farm
animals. Normally in the human body weighing 70 kg is 10-20 mg (0.18-0.36 mmol)
of manganese. Normally, according to L.S. Hurley et al. (1987), in bones, especially
tubular, and also in a liver and kidneys there are higher concentrations of manganese,
than in other bodies. This is true for humans, cattle and rats. The manganese content
in the muscles is very low, even lower in whole blood and especially in plasma. In
the liver of a healthy body, regardless of age, is 6-8 mg / kg (based on dry weight).
Data on the amount of manganese in whole blood is very variable. Its level in the
blood serum increases with heart disease, infections and some psychoses. Elevated
levels of manganese in whole blood have been reported with excessive intake of this
IU, as well as with rheumatoid arthritis and iron deficiency [8].

Manganese is vital for brain function. Its highest concentration is in the pineal
gland, the median elevation of the hypothalamus and in the basal ganglia. It
accumulates primarily in melanin-containing structures of the CNS, such as in the
substantia nigra. It is characterized by a higher content in the cells of organs rich in
mitochondria. Manganese deficiency leads to selective damage of these organelles,
they are prolonged, the correct orientation of these crystals is broken. This obvious
specific mitochondrial damage can be prevented by including manganese salts in
food [12].

Manganese metabolism was studied using its isotope 54Mn with a half-life of
312 days. Manganese in the form of a divalent cation is absorbed equally throughout
the small intestine. The mechanism of this process is little studied. It is known that
normally only a small (3-4%) part of this IU is absorbed in cattle, regardless of its
content in the diet. This process does not play a major role in maintaining the
homeostasis of manganese, which, unlike iron, is controlled by the mechanisms of
secretion of this element [13].

In the portal vein, most of the manganese is bound to protein. Free and protein-
bound manganese is effectively captured by the liver. A small portion is oxidized to
Mn3 +, bound by transferrin, and travels from the bloodstream to various body
tissues [13].

Manganese leaves the bloodstream very quickly. Only 10% of this isotope can
be found in the blood 10 minutes after 54Mn. Once in the cell, this IU is involved
mainly in the mitochondria, so the cells of the liver, kidneys, pancreas, rich in these
organelles, contain increased amounts of manganese. Glucocorticoids cause the
transfer of manganese from the liver to other organs and tissues.

Manganese is excreted in small amounts in the urine. Normally, this trace
element enters the bile, excreted from the body mainly in the feces. But at receipt in
the increased quantities it is eliminated also through a wall of intestines, and first of
all through proximal department. Some manganese is also excreted by the pancreas,
which in the case of cholestasis may even become the main organ of excretion of this
IU. The rate of excretion of manganese is its content in food and does not depend on
ions of other metals. The release of manganese from the body of animals increases
only with the introduction of its stable isotope. Manganese, which is excreted with
bile, is subject to partial reabsorption, in this regard, the enterohepatic circulation of
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this element is established [11].

Divalent manganese is predominantly present in solutions and biochemical
structures. It, like ferric iron, has significant similarity to imidazole depending on the
divalent cations of copper, zinc and cadmium, predominant in the SH group, and does
not replace these ions in their complexes with proteins. Manganese and other vital
transition metals act as tightly bound components of enzyme molecules, which in this
case are true metalloenzymes, or serve as activators of enzymes, creating easily
decomposing complexes with them. Manganese acts as an activator of a number of
enzymes. In the case of reactions that are activated by manganese, the metal ion
reacts with the substrate, which contains a phosphate residue, forming a chelate, or
reacts directly with the protein. Manganese is chemically close to magnesium. Based
on this, the activation of most enzymatic reactions by this element is nonspecific and
it can be replaced by magnesium. But manganese interacts with all three phosphate
groups and the pyridine ring or water molecule. Despite the fact that the activation of
enzymes by metals is of a common non-specific nature, a number of phenomena
observed in manganese deficiency can be associated with dysfunction of enzymes
that are activated by manganese. Manganese has a marked effect on the processes of
gluconeogenesis and regulation of blood glucose levels. Pyruvate carboxylase and
phosphoenolpyruvate carboxykinase are involved in the processes of
gluconeogenesis. In fed animals in the first of these enzymes, manganese can be
replaced by magnesium. However, in hungry animals, the activity of the enzyme in
manganese deficiency is significantly reduced. Subsequent experiments have shown
that manganese is required for normal insulin secretion, and the degree of suppression
of the secretory mechanism in animals with manganese deficiency increased as the
stimulation of the secretion of this hormone. The first observations on the effect of
manganese on lipid metabolism have shown that it interacts with choline to prevent
excessive deposition of fat in the liver. At different doses of choline in animals with
manganese deficiency in hepatocytes found more fat than in animals that received
adequate amounts of this element. The lipotropic effect of manganese was much
stronger at low choline content, which indicates their close interaction [11,12].

However, the involvement of manganese in lipid metabolism is related to its role
in cholesterol synthesis. This process is an important step in the synthesis of
lanosterol - the precursor of cholesterol. The enzyme shows its activity only in the
presence of metal, and at low concentrations of manganese is very effective.
Hypocholesterolemia has been reported in manganese deficiency. It is possible that in
violation of the synthesis of cholesterol - the precursor of sex hormones, explains the
effect of manganese on the reproductive function of animals.

The effect of manganese on lipid metabolism can be realized through its action
on cell membranes. It is concentrated by mitochondria and in the absence of this U
clearly visible damage and even the absence of the outer chondrial membrane, as well
as disorders in the system of mononuclear phagocytes.

Manganese deficiency in animals is reflected primarily in the formation of the
skeleton in both intrauterine and postnatal periods. These phenomena are caused by a
violation of chondrogenesis. Detection of ME deficiencies that occur in a pathology
of bone and cartilage tissue could contribute to a clinical study of the content and
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synthesis of glycosaminoglycans and manganese levels in tissues and body fluids. In
vivo, manganese deficiency in cattle has a number of skeletal abnormalities and
reproductive dysfunction, most of which are also associated with defective
glycosaminoglycan synthesis. When manganese deficiency in utero is born offspring
with signs of ataxia, which is characterized by loss of balance, impaired coordination
reflexes, tilting the head. The cause of these defects is the abnormal development of
otoliths in the inner ear, necessary for the normal functioning of the vestibular
apparatus. Manganese deficiency also affects brain function.

The biological role of manganese in the CNS may be related to the normal
structure and stability of membranes. This ME is also necessary for the normal
synthesis of biogenic amines. Biogenic amines cause an increase in the
concentrations of manganese in the blood due to the formation of complexes with this
metal, which are involved in their transport, binding and deposition. Of the enzymes
that are activated by manganese, it is worth noting glutamine synthetase, which plays
an important role in the detoxification of ammonia. The modified form of the enzyme
is much more subject to the regulatory action of a number of products of glutamine
metabolism than the original form. There is a possibility that manganese performs a
regulatory function and a number of other enzymes. Among the enzymes that are
activated by manganese is also lactose synthetase. Manganese can accelerate the
transcription process by activating RNA polymerase. The main route of supply of
manganese in the production environment is the respiratory tract. The enteral
pathway and to a lesser extent the inflow through the skin can be of great importance.
Manganese has pronounced cumulative properties, accumulating in the liver, kidneys,
endocrine glands, in smaller quantities it accumulates in the bones, brain and spinal
cord. It should be emphasized that this trace element freely penetrates the blood-brain
barrier and has tropism to the subcortical structures of the brain. And its pathogenic
effect is connected with it.

A severe manifestation of manganese CNS is the stage of functional disorders of
the nervous system with characteristic psychopathological symptoms in the form of
weakening of associative processes. This stage is followed by the second, for which
the typical increase in signs of toxic encephalopathy. It should be emphasized that
CNS damage in chronic manganese is accompanied by signs of gonadal suppression,
as well as functional disorders of the thyroid gland, liver and gastrointestinal tract.
The content and retention of manganese in the blood and matter of the brain depends
on the form in which this metal enters the body.

Perhaps the role of manganese in the etiology and pathogenesis of diseases of
the bone and cartilage, in the development and functioning of the CNS will be
revealed very quickly. Due to the need for optimal manganese content for the
formation of otoliths, it is believed that genetic, congenital and some acquired
vestibulopathies are associated with a violation of manganese homeostasis. The
hypothesis of maintaining the optimal state of otoliths through the prophylactic use of
manganese-containing drugs is noteworthy.

Cobalt is one of the most important trace elements. This element is
physiologically active, affects hematopoiesis and metabolism. It is a component of a
number of metalloenzymes: transcarboxylase isomer, glycylglycine dipeptidase. The
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most important role belongs to cobalt in the endogenous synthesis of vitamin B12
(cyanocobalamin). In ruminants, the synthesis occurs in the pancreas, and in
monogastric - in the cecum and colon. Once in the bloodstream, cobalt is deposited in
the liver of animals, which is the richest in cyanocobalamin food, then in other
organs: pancreas and thymus, kidneys, spleen, adrenal glands. This vitamin is a
complex of Co3 +, it is involved in the synthesis of hemoglobin and its deficiency
causes anemia.

The content of cobalt in soils determines the amount of this element in plants
and the level of its entry into the body of herbivores. If the content of cobalt in the
soil 1s 2 - 10-6%, there is a severe specific disease of cattle, due to its insufficiency
(enzootic insanity, coastal disease, shrub disease). Lack of cobalt in the diet of
animals leads to acobaltosis (growth slows down, productivity decreases, anemia
appears). The diseases are endemic and occur in areas with low cobalt content in soil
and plants. The introduction of additional amounts of cobalt in animal feed leads to
their recovery.

The effect of cobalt on the body is not limited to hematopoiesis. It is associated
with the activity of enzymes, vitamins, hormones, and also affects protein, fat,
carbohydrate and mineral metabolism, promotes the accumulation of vitamins in the
organs and tissues of animals, stimulates the growth and reproduction of rumen
microorganisms and their synthesis of B vitamins. cations, cobalt is involved in the
reactions of glycolysis and the tricarboxylic acid cycle, activates dipeptidases and
phosphatases, interacts with other minerals, while performing various functions. For
example, carboxylase may contain manganese or magnesium, cobalt, calcium, iron.
There 1s a relationship between Co, Mn, Zn and Cu in the interaction with B
vitamins, manganese and cobalt with vitamin E.

Traces of cobalt are found in all foods, but its highest content is found in
vegetable leaves. Consumption of cobalt with iodine diet is usually 170-440 mcg /
day, and with water up to 10 mcg / day. 90% of the total amount of cobalt is
contained in plant products. Cobalt is excreted in the feces (about 80%) and urine
(10%).

Cobalt is part of the cyanocobalamin molecule, is actively involved in enzymatic
processes and the formation of thyroid hormones, inhibits iodine metabolism,
promotes water excretion by the kidneys. Cobalt increases iron absorption and
hemoglobin synthesis, is a powerful stimulant of erythropoiesis. The process of
hematopoiesis in humans and animals can take place only with the normal interaction
of three bioelements - cobalt, copper and iron. It should be noted that the mechanism
of cobalt influence on hematopoiesis continues to be studied. It is known that the
introduction of cobalt into the bone marrow increases the formation of young red
blood cells and hemoglobin. But this requires the presence of sufficient iron in the
body.

Vitamin B12, in addition to its effect on hematopoiesis, has a very effective
effect on metabolism, especially on protein synthesis, and also has the ability to
restore -S-S-groups involved in the processes of blocking and utilization of toxic
elements. Assessment of cobalt content in the body is based on the results of blood,
urine and hair.
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From the gastrointestinal tract, cobalt enters the blood, where its content varies
from 0.07 to 0.6 pmol / 1 and depends on the season and time of day. It is slightly
higher in summer due to the animals eating fresh green fodder, which is rich in this
IU. The concentration of cobalt is much higher in erythrocytes than in plasma.
According to T. Gunther and sang. (1974), in serum cobalt binds to the albumin
fraction. The absorption of vitamin B12 is different from the absorption of cobalt
ions. It depends on the so-called intrinsic factor - one of several mucopolyproteins
produced by the gastric mucosa. The complex is an internal factor - vitamin B12
enters the cells of the mucous membrane, where the vitamin is released by a special
enzyme, and the factor is either subject to proteolysis, or enters the intestinal lumen.
In pernicious anemia there is a genetic defect in the synthesis of this factor. Impaired
absorption of vitamin B12 is also observed during gastrectomy and infection with
helminths, competing with the host for the available vitamin B12.

In the blood, vitamin B12 is transported by special proteins - transcobalamin, of
which transcobalamin II transports it in the blood of the portal system, and
transcobalamin I - in the plasma of the great circle of blood circulation. It is believed
that transcobalamin I binds vitamin B12 more strongly, performs the function of
deposition. Transcobalamin III is also known and its function is being studied.

Vitamin B12 is converted in the liver to hydroxycobalamin (Co3 +), then in the
mitochondria cobalt is reduced enzymatically to Co +, after which the vitamin is
converted by deoxyadenosyltransferase into a coenzyme. Vitamin B12, like cobalt
ions, 1s excreted mainly in the urine. A unique feature of the structure of vitamin B12
is the bond between cobalt and a carbon atom 0.205 nm long, which is not found in
any natural organometallic compound.

Vitamin B12 deficiency in ruminants occurs when its content in the scar fluid is
below 5 ng /1 and in the blood - below 0.2 ng / 1. Vitamin B12, which is synthesized
by the microflora of the cecum and colon, is not absorbed by ruminants. The rumen
microflora produces many vitamin B12-like compounds, and the synthesis of their
biologically active form takes place with relatively low efficiency, which is cobalt
deficiency of about 15% of the total number of compounds containing this element,
and with adequate content in the diet - only 3% .

The second feature of ruminants is their marginal ability to absorb vitamin B12,
which is only about 3-5% of a given dose. Thus, ruminants use cobalt very
inefficiently both in the synthesis of vitamin B12 and in the process of its
assimilation by the body. At the same time, they have an increased need for vitamin
B12, due to the peculiarities of their energy metabolism.

In ruminants, the main source of energy is not glucose, but lower fatty acids -
acetic, propionic, to a lesser extent butyric and others, which are formed by the
microflora of the rumen during the fermentation of feed. The content of these acids in
the urine of ruminants can serve as a reliable cobalt deficiency long before the onset
of clinical signs of acobaltosis. Thus, ruminants have a high need for vitamin B12
due to the low efficiency of its synthesis and assimilation, making them particularly
sensitive to cobalt deficiency compared to other animal species. These defects are
prevented by methionine injections. Methionine deficiency can also cause the slow
absorption of nitrogen, which is observed in vitamin B12 deficiency, and act as a
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factor that limits the growth of animals and their hair. A further consequence of
vitamin B12 deficiency is a marked decrease in the level of folic acid in the liver,
which is restored with the introduction of methionine. These observations suggest
that the effect of vitamin B12 on the metabolism of lipids and folic acid is through
methionine, which increases folic acid stores, improving its entry into the hepatocyte.

It was found that at physiological concentrations cobalt is required for the
synthesis of thyroid hormones. In animals suffering from acobaltosis, giving this 1U
leads to a decrease in the size of thyroid follicles and an increase in the height of the
epithelium lining them. Endemic thyroid dysfunction is observed in farm animals and
humans from biogeochemical provinces with low levels of cobalt in the environment
or its unfavorable ratio with iodine.

A similar pattern is established between diseases of the circulatory system and
low levels of this trace element. The ability of cobalt to inhibit tissue respiration,
including bone marrow cells, is associated with the development of compensatory
polycythemia with severe bone marrow hyperplasia and the formation of foci of
extramodular hematopoiesis. One of the possible mechanisms of erythropoiesis
stimulation is the effect of cobalt on the formation of erythropoietins. This effect of
cobalt is explained by the blockade of SH-groups of some oxidoreductases, which
lead to oxygen starvation of the bone marrow, which stimulates it to increased
activity or through increased synthesis of erythropoietin. The latter is produced in the
blood of an inactive precursor in response to hypoxia under the influence of
erythropoietin formed in the kidneys. In this regard, the use of cobalt as a stimulant of
hematopoiesis can be justified only in cases of low blood erythropoietin.

Cobalt has low toxicity to the studied experimental animals and humans. It
should be emphasized that a 1000-fold excess of cobalt almost completely inhibits
the absorption of iron. The subcellular distribution of these metals in duodenal
enterocytes was similar. Based on these data, the authors concluded that cobalt
inhibits the absorption of iron not by affecting the binding sites on the apical surface
of erythrocytes, but by acting on the release processes, occurs in the basal part of the
cells. Organic cobalt compounds have a coronary dilating effect. Drugs that contain
this IU, promote the formation of iron and contribute to the beneficial effect on
immunological reactivity.

It has been established that cobalt compounds can cause sensitization of the
body, which can cause dermatitis with characteristic hyperkeratosis, as well as
interstitial pulmonary fibrosis. Cobalt can have toxic effects on the pregnant woman
and the developing fetus. The connection between this metal and carcinogenesis
remains controversial and controversial. Indeed, in the tumor tissues of humans and
animals, in the blood of cancer patients cobalt content is increased by one and a half -
two and a half times compared to normal. In addition, in patients with leukemia, the
concentration of this IU in whole blood is reduced. The most pronounced decrease in
its level was observed in undifferentiated and lymphoblastic forms of leukemia.
During remission, the level of cobalt approaches the control figures, with the
deterioration of patients - is significantly reduced in serum, erythrocytes and whole
blood. However, in animal experiments, the introduction of cobalt at a concentration
of 0.01 mg / kg inhibited the growth of Pliss lymphosarcoma in rats and Ehrlich's
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ascites carcinoma in mice. Thus, the possible blastomogenic role of cobalt requires
further research.

The biological role of zinc was established about 120 years ago, when J. Raulin
showed that this element is necessary for the growth of Aspergillus niger. This
position was later confirmed for plants and animals. Zinc has been found to be a
component of carbonate dehydrogenase. The study of zinc deficiency in animals
revealed the following symptoms: changes in appetite, disturbance of animal
behavior and loss of training properties, growth retardation and puberty, blocking
estrus, infertility, lymphopenia and increased hematocrit. Zinc deficiency was first
identified as a syndrome of hypogonadism and dwarfism. Zinc reserves are small -
22.9-30.6 mmol, ie 1.5-2 g. It is found in all organs and tissues, but its amount varies
widely: from 0.15 to 3.3 mmol per 1 kg of raw tissue. Skeletal muscles are the richest
in zinc, accounting for 62.6% of all IUs. It is important to emphasize that the release
of zinc from its tissue depots is facilitated by glucocorticoids. The total content in the
body is 2300 mg, of which in soft tissues - 1800 mg.

At the cellular level, zinc stimulates the formation of polysomes, inhibits iron-
catalyzed free radical oxidation. It is shown that the presence of zinc is necessary for
the transition from one phase of the cell cycle to another, its lack blocks this process.
Particular interest in zinc in the last 15 years is associated with the discovery of its
role in nucleic metabolism, transcription processes, stabilization of nucleic acids,
proteins and especially components of biological membranes, as well as in the
metabolism of vitamin A.

The main regulatory mechanism of zinc homeostasis is its absorption, which
takes place in the small intestine.

In humans and rats, zinc, like calcium, is absorbed mainly in the small intestine.
In cattle, about 1/3 of a single dose of zinc is absorbed in the rennet.

Zinc is absorbed in two phases, one of which may be related to energy
expenditure, which is not equally recognized by all authors (Solomons N.W., Cousins
R.J., 1984). The first phase is fast and reflects the flow of zinc, while the second,
slower, phase characterizes the transport of this element across the basement
membrane. There are two different mechanisms of zinc absorption, one of which
operates at low concentrations of this element. Due to the quantitative intake of zinc
in the epithelium of the mucous membrane may be similar at both low and high
content of this element in the intestinal contents.

Increased protein content in the diet improves the absorption of zinc due to the
formed amino acids. With a low-protein diet, the absorption of zinc, on the contrary,
decreases. Lysine, cysteine, glycine and glutamate stimulate this process, while the
positive effect of histidine is not recognized by all authors. Elevated levels of calcium
in the diet make it difficult to absorb zinc and often cause parakeratosis. A number of
studies have suggested that the lipid fraction of milk is important for zinc absorption,
especially in newborns. The main role was played by essential fatty acids.

Up to 85% of the total amount of this element is absorbed from food poor in
zinc, and only 10-30% from ordinary food. Assimilation of zinc from different feeds
is different. As part of corn, it is available by 52%, wheat - by 60%, peas, barley,
beans - by 66-68% and lupine - by 80%. Of the semi-synthetic casein diet, which
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contains 18 mg of zinc, its absorption was 83%. Absorption of zinc is significantly
reduced in inflammatory processes under the influence of leukocyte endogenous
mediator IL-1, which causes a simultaneous decrease in the level of zinc in blood
plasma and its accumulation in the liver.

It has been shown that zinc deficiency in the liver disrupts the synthesis of
retinol-binding protein required for the transport of vitamin A in the bloodstream.
Particularly strong influence is on the simultaneous deficiency of both nutritional
factors that lead to disruption of homeostatic regulation of the body. This explains the
seasonal nature of some hypomicroelementosis, such as endemic bovine
parakeratosis, which occurs in early spring, and endemic icterohemoglobinuria in
astrakhan sheep, which disappears during their transition to green fodder.

The next stage of zinc absorption is its interaction with intracellular enterocyte
ligands.

It 1s possible that the physiological antagonism of copper and zinc is played out
in part at the level of metallothionein. The synthesis of this protein is induced by
these two elements, but zinc is more active, and copper forms stronger complexes
with this protein. Therefore, when giving a moderate amount of zinc, it is realistic to
expect, first of all, the formation of copper-thionein and reduce the entry of this
element into the blood. The interaction of both metals may have clinical significance,
for example, when taking massive doses of zinc in Wilson-Konovalov disease.

The transfer of zinc across the basolateral membrane is an active process that
requires the presence of oxygen and energy expenditure. It is inhibited by metabolic
toxins and may also depend on the availability of metal-binding portions on plasma
albumin. Zinc is contained in plasma and erythrocytes in a ratio of 1: 8 or 1: 9. In
erythrocytes, it is present mainly as a component of carbonic anhydrase and to a
lesser extent superoxide dismutase. Some zinc binds to the membrane, helping to
stabilize its structure. Leukocytes contain up to 0.3% zinc, which, unlike erythrocyte
zinc, does not exchange with its plasma reserves and does not respond to a deficiency
of this element. The main transport protein of blood plasma, which carries 2/3 of
metabolically active zinc - is albumin. Plasma zinc is closely correlated with the
amount of zinc bound by albumin. For some time, it has been suggested that zinc is
transported in the portal vein by transferrin, but it is noted that the binding to albumin
1s stronger than to transferrin, and in the perfusion of isolated intestinal segments,
absorbed zinc does not bind to transferrin but to albumin. The degree of absorption of
zinc correlates with the content of albumin, not transferrin. Thus, the level of
circulating albumin may be important in the absorption of zinc. Moreover, it is noted
that hepatocyte culture absorbs zinc only from media that contain amino acids and
albumin, but not transferrin.

These observations suggest that albumin is the major physiological ligand that
transports zinc from the intestine to the liver. It was noted above that albumin also
plays an important role in the transport of copper in the portal vein system, but it was
found that the binding sites of both elements on albumin do not coincide.

Over the past 15 years, a great deal of research has been done on the
intracellular volume of zinc. Glucocorticoids have been shown to increase zinc levels
in hepatocytes, and this accumulation is associated with the synthesis of
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metallothionein, in the selective stimulation of the synthesis of which insulin and
glucagon are also involved. The release of zinc from the cell is due to the breakdown
of its intracellular ligands. The outflow of zinc from cells depends on the plasma
content of albumin and amino acids.

Basically, zinc is excreted in the feces. Zinc, which is excreted in the feces,
consists of undigested zinc, and the amount of the latter reflects the level of intake of
this element with food and plays an important role in homeostasis [14,15].

With tissue breakdown, such as burns, surgery and other injuries, starvation, the
zinc content in the urine increases significantly. Hyperzincuria is also observed in
hepatic porphyria, postalcoholic cirrhosis and chelation therapy []. Zinc enters the
urine mainly from plasma ultrafiltrate. In the distal renal tubules, it is usually 95%
reabsorbed and its amount in the urine correlates well with its volume and creatinine
content. With increasing urine volume and pregnancy, there is some increased zinc
secretion associated with increased tubular flow. Significant release of zinc occurs
during infusions of amino acids, especially cysteine and histidine [16,17].

The largest amount of this element is also released with hair and nails. Detection
of zinc in hair is an important diagnostic test for latent forms of its deficiency.

Zinc plays an important role in the synthesis of protein and nucleic acids, and
also plays an important role in skeletal development. In zinc deficiency there is an
inhibition of alkaline phosphatase in the chondrocytes of the pineal cartilage, which is
the main biochemical defect in bone development. There is no doubt that zinc is
involved in calcification processes, but the disclosure of the specific mechanism of its
action is a matter of the future.

A number of manifestations of the biological activity of zinc are due to its high
affinity for sulthydryl groups, which are important determinants of the structure and
function of proteins. Because zinc ions do not participate in redox reactions, they help
stabilize sulthydryl groups, preventing their oxidation by copper and iron ions. The
lack of this IU in laboratory and farm animals is accompanied by inhibition of
antibody production, a decrease in the number of lymphocytes circulating in the
blood, and a significant decrease in thymus mass.

Vitamins A and B6 are needed for better absorption of zinc by the body.
Assimilation of zinc interferes with copper, manganese, iron and calcium (in large
doses). Cadmium can displace zinc from the body.

Zinc is a cofactor of a large group of enzymes involved in protein and other
types of metabolism, so it is necessary for the normal course of many biochemical
processes. This element is required for the synthesis of proteins, including collagen.
Zinc is involved in the processes of cell division and differentiation, the formation of
T-cell immunity, the functioning of dozens of enzymes, pancreatic insulin, the
antioxidant enzyme superoxide dismutase, the sex hormone dihydrocorticosterone.
Zinc plays an important role in the processes of skin regeneration, hair and nail
growth, secretion of sebaceous glands. Zinc promotes the absorption of vitamin E and
maintains a normal concentration of this vitamin in the blood. It plays an equally
important role in the body's processing of alcohol, so zinc deficiency can increase the
chance of developing alcoholism.

Zinc is part of insulin, a number of enzymes involved in hematopoiesis. Zinc is
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needed to keep the skin in good condition, as well as in wound healing, as it plays an
important role in protein synthesis. Zinc strengthens the body's immune system and
has a detoxifying effect - promotes the release of carbon dioxide from the body.

Conclusion. The biological effect of chelate complexes on the body of animals
is determined by their stability and properties of the ligands that are part of the
complex. At this stage, several hypotheses are known regarding the role of chelated
compounds in the absorption and transport of trace elements. According to some
authors, the constant formation of various compounds can be a test indicator of their
sorption. The chelated agent has a positive effect only when it forms a sufficiently
stable compound with a metal, but the stability constant should be lower than in
compounds of the corresponding metals with biologically active substances in the
body's metabolic processes.

It is established that chelated metal compounds have an effect on almost all
types of metabolism. Thus, the zinc complex increases the intensity of protein and
carbohydrate metabolism, copper and cobalt, and zinc compounds - the activity of
reamination enzymes. The adequacy of the action of trace elements and their chelates
contributes to the manifestation of the following physiological effects: increased
activity of transaminases, metalloenzymes (ceruloplasmin, glutathione peroxidase,
cytochrome oxidase, catalase, etc.), antioxidant, protein-synthesizing systems,
erythropoietin.

Due to the gradual rupture of chelated bonds, the drugs have a prolonged effect.
When cleaving trace elements, protein ligands are effectively used by the body. All
this makes it possible to reduce the dose of trace elements dozens of times, to
positively solve environmental and economic problems.
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0ano po3’siCHeHHs
cneyuiyHux pisHUYb MEAPUH i POCIUHHUX OP2AHI3MI6 8 PI3HUX 30HAX | 001aCmAX 3eMHOI NOBEPXHI,
IPYHmMié ma 800, AKI Xapakxmepusylomscs Hecmavero a0 HAOTUUUKOM OesiKUX Mikpoenemenmia. L
poboma 0ana MONCIUBICMb 3pO3YMIMU PO MICYe8UX eHOeMIiUHUX 3AX80PI0BAHD N00el | MEAPUH ma
gidiepana éenuxy poiv y bopomwv0i i3 3aX60PHOBAHHAMU.

Onmumanvuuii emicm i Cni6BIOHOWEHHS HCUMMEBD HEOOXIOHUX MIKPOeeMeHmMI8 8 OP2aHi3Mi
CIIbCbKO20CN00APCLKUX MEAPUH 3YMOBNIOE HOPMAIbHULL nepedie 0OMIHHUX npoyecie, 00Opull cmaH
ix 300p08’s i BUCOKY NPOOYKMUBHICTb.

Knrwowuosi cnosa: payionu, cCintbCbKo20CNOOApPCbKi MBAPUHU, MIKpPOeNeMeHmuU, XeaiamHi
CROYKU, MEMIiOHamu.
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V]IK 616.7
FEATURES OF GYMNASTICS AND MASSAGE FOR A CHILD AGED

FROM 3 TO 4 MONTHS
OCOBJIMBOCTI 'TIMHACTHUKHA TA MACAXKY IJA IUTUHU BIKOM BIJ 3 /10 4
MICALIB

Listau K.O. /Jlicray K.O.

assistant / acucmenm

ORCID: https://orcid.org/0000-0002-4344-9639

Chernivtsi National University /

Yepnigeyvkuti HayionanvHu yHieepcumem im. F0.Dedvkosuua

Anomauin. Ilepwuii pix ocumms  OumuHu — Oydce Gaxcausuti. Jlanuii nepioo
Xapaxkmepusyemscs W8UOKUMU MeMRaMuy pocmy ma po3eumky. Po3eumok oumunu po3nooirumu
Ha pi3Hi chepu ModcHa docums YMo8HO. Pyxosutl po3eumox, KOSHIMUGHUL po36UmMoK i coyianbHO-
emoyiiuna cghepa He moxcyms possusamucs izonvosanofl]. Macaoic i cimuacmuxka 6HOCAMb HOBL
GIOUYMMA 8 JHCUMMA OUMUHU, CNPUAIOMb 2APMOHIUHOMY DI3UYHOMY PO3GUMKY OUMUHU, A MAKONHC
Mas OMmpuUMy€e HeoOXIOHUL oMY CIMUMYIL 00 NCUXIUH020 po36umKy. Beasicacmucs, wo oimu, akum
npoBOOSIMb 2IMHACIUKY MA MACAMC 8 NePUUll PIK JHCUMMs, PO36UBAIOMbCA wieuowe, pauiuie
NOYUHAIOMb NOB3aMU, CUOIMU, CIOSAMU, XOOUMU, 2080PUMU MOUO.

Knrwouoei cnosa: nopmanbruii po36umox OUMUHU, MAcaxic, 2LMHACMUKA.

Beryn

[Ipu mpoBeAeHHI TIMHACTUKY 1 Macaxy BUAUISIIOTH I'ATh BIKOBUX TpyIL: I - miTh
y Biti Big 1 - 1,5 mo 3 micamis; 11 - Big 3 no 4 micsuig; I - Big 4 go 5 micauis; IV -
B1J 6 10 9 micamiB; V - Big 9 o 12 micsamis.

OO0O0B’S3K0BO CJiI JOTPUMYBATHUCS TIEBHUX YMOB: TIi/I Yac 3aHATh TeMIlepaTypa
MOBITPS. B TMPUMINICHHI TOBMHHA Oytu +22-24°C; moBepxHsS Ha sKiid Oyze
3HAXOAWTHCS JUTHHA — HAIIBXOPCTKAa (MAacCaXHUMA CTIT + TUlen + OJHOpa3oBa
MIEJTIONTKA); TUTHHA — PO3STHEHA, PO3ASATal0OTh 0aThku. BukopucToByBaTH MOTPIOHO
JUIe HEUTpaibHI TEIUIl 3Mallyoul 3aco0M: 3BHYaifHA TPOKHII SMEHA OJIisl, ONis
BUHOTPAIHUX KICTOYOK...). Pyku cmemiamicta — Teri, OOAr — YUCTUH, OaxaHO
SCKpaBUW JUIsl TPUBEPTAHHS YyBarm MaiOka. Y mporeci poOOTH 000B’SI3KOBO
NOTPIOHO MOCTIMHO CHUIKYBATUCA 3 AMUTHHOIO, KOMEHTYBaTH BUKOHAH1 MAHIMYJISII].
[Topyd moBMHEH 3HAXOAUTUCS XTOCh 3 PIAHUX 1 OaxaHOo, MO0 NEPIIMN JOTHUK
BUKOHAJIM BOHH, a CIEIiaTiCT MOCTYOBO 3aMiHIOE 3HAMOMY TUTHHI JITOuHY [2].

OcCHOBHHUI TEKCT

3aBmaHHs 3aHATH JUIsI JPYroi BiKOBOI TpyNW HaIpaBJIeHI Ha 3aKpiluIeHHS
c(hOopMOBaHMX HABUKIB 1 CTUMYJIALIT HACTYITHUX 3T1THO HOPMAJIbHOTO PO3BUTKY.

Jlo KiHIIE TPeThOro MicsIlsd AWTHHA, CIOCTEpIralouM 3a irpamkor abo 3a
00JIMYYSIM JTOPOCIIOTO, MOXKE 3MIHUTH TIOJIOKEHHS TOJIOBHM 1 Tyay0Oa piBHIIIE IIOJ0
IICHTPY, PYXH PYK 1 HIT BiIOYBarOThCA IO cepeHii JiHii Tita. Tymy0 crabimi3yerbes
3aBASKA TPUTHCKAHHIO JIKTIB JO0 TyJyOa, PyXu 3IIHCHIOIOTHCS «OJOKOM», HEMae
OKpeMHUX PYXiB KIHIIIBOK. JIUTHHA, MiTHIMAIOYA HOTH JIO XKUBOTA, aKTHUBIZYE M’ SI3U
*&uBOTa. Horm wacrimme pyxaroTbcst y Hanpsmi TojoBH. LleHTp Barm mepemimaerbes
710 BEpXy TPYAHOT KJIITKM — BOHA CTa€ OUIBII MJIACKOI0, TYJIyO cTabimi3yeTbes, Xpeder
BUJIOBXKYEThCS. [[uTHHA YacTile yTpuMy€e CUMETPUYHE TIOJIOKEHHS TOJIOBH 1 Tyiny0a.
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Pyxu pyk cTarOTh BUIBHIMIUMH 1 JOIIJILHUMH, OCKUIbKH 3HUKAE (hi310JI0TYHUN
riNepTOHYC BEPXHIX KIHITIBOK.

Marns BIOBIIOE HaAmpsiM 3BYKY - MOBEPTAE HA HHOTO TOJIOBY, BITI3HAE TOJIOC
Matepi, TyJbKa€e, TOJIOCHO CMIEThCS, TATHE irpamku B pot. JudepeHmiroe nexibka
CMakKiB, aJie TOHKI CMaKOBi BITIYTTS 3’ SIBJSIIOTHCS Y MOJIOAIIOMY IIKUTHHOMY BIITi.

VY Billl TPHOX MICSAIIB TUTHHA, JIGKAYM HA KUBOTI Ta CIIUPAIOYMCh HA 3ITHYTI
PYKH, MIJBOAWUTH BEPXHIO YAaCTUHY Tyly0a 1 J00pe TpuMae ToJIOBY. 3aBISKH
MOBTOPEHHSIM, PyXHU PYK 1 HIT yIOCKOHAIOIOTHCS. Y MUPAIOYUCh 0 OTIOPH 1 poOIsIan
11 0e3MaaHl pyxu, TUTUHA YCBITOMIIIOE, IO TIEPECyHYJacs Haszaa, BIEpe, JIBOPYY,
npaBopyd. BUSBUBIIM 11€ 3aBASKH TaKOMY TIOJIOKEHHIO TOJOBH, SIKE€ Ja€ 3MOTY i
JTUBUTHUCS Tepesl Co00I0, TUTHHA PO3YMIE KOPUCTh PYyXiB, fAKI IMEPEeMIIalOTh i
BIiepe . BoHa ycBIIOMITIOE T1 BIIUYTTS, SIK1 TIEPEKUBAE MPU PYCI.

Y nuTUHU BIKOM 4 MICSIl PYyXH CTAIOTh 1€ OUTBII JOIIIBHIIIUMU Yepe3 Te, 110
3HUKAE (H1310JIOTIUHUN TIMEPTOHYC HUKHIX KIHIIBOK. J[UTHHA TATHETHCS 110 ITPaIIIoK,
[IAJATh 1 yTpuMye npeameT. “Komruieke mokBaBiieHHs BHHHKAE Bxke 1 0e3 mil
A0pociuX. 3'ABISETHCS PaaiCTh MOOAUMBINM ITPAIIKY, HPHU CIyXaHHI MY3HKH.
Hudepentiitoe nexinpka 3amnaxis [2].

Jani HaOyTi HABUYKH OyayTh OCHOBOIO AJisl (HOPMYBaHHSI METOIUKH TIMHACTHKU
Ta Macaxy.

BaxxnuBo nepen mo4aTkoM 3aHATTS BUKIIOYUTH HASBHICTD MPOTUITIOKA3aHb.

Maninynayia 1. Macaxc pyk: B. 1. qautuHu - nexauyu Ha cnuHi. Croemianmict
¢bikcye TpOMEHEBO-3aml’ ICTKOBUN Cyri00 ITUTHHH. [HIIOI pyKOH TPOBOAWTH
MOTJIAJKYIOUl PyXH IO OOKOBIM TOBEPXHI PyKHU 3HU3Y BBEpPX [0 HAIMLIIY4S 3
MOBEPHEHHSIM MO 3aJHI TOBEpXHI PyKWu 10 Kkucti. [licms mnornampkyBaHHS -
PO3THpAHHS: MOAYIICYKaMH CBOIX MaNbIiB (haxiBellb MPOBOIUTH KPYTOBI PYXH IO
nepeaIivyl Ta miedi. 3akiHdye 3HOBY HOTJIaKyBaHHIM. KUJIbKICTh TOBTOPEHB — 5-6
pa3iB Ha KOXXHY PYKY.

Macaosic nanvyis pyk: KOKEH MaTbYMK MPOMACAKOBYETHCS Y HAIPSIMKY 10 KHCTI.
2-3 pa3u Ha KOKEH MaIbYUK. AHAJOTIYHO 1 3 THIIOK PYKOIO.

Maninynayis 2. Bnpasa ons éepxwix Kinyieoxk: B. II. TMTHHY - JIe)Kayu HA CITHHI.
CremianicT po3BOOUTH PYKH B CTOPOHY 1 3BOJUTH iX, YEPryIOUW MOJOXKEHHS.
KinbkicTh moBTOpEHH — 5-6 pasis.

Maninynayia 3. Macaoie nie: B. m. qutuHu - nexaun Ha cruHi. Cremiamict
3aXOIUTIOE HDKKY Tak, MO0 IT’sITKa BKJajJacs B CEepeauHy Horo aoJioHl. dDikcye
TOMIJIKOBOCTOITHUM CYTJIO0 Ta BiJ HHOT'O MPOBOJUTH MOTJIAJKYIOUl PYXHU MO OOKOBIH
YaCTHHI HDKKH JI0 Ta30CTErHOBOTO cyrio0a. BaxkiuBo He 3MIIIyBaTH KOJIHHY
qamedky. TakuM jke pyXoM TIOBEPTAETHCS Ha3a/1 10 3a/IHIl MOBEPXHI HIKKHA TUTUHH.
[Ticns mornamkyBaHHS — PpO3THUPAHHS OOKOBOI IMOBEPXHI HIKKH: KpPYTroBl Ta
CIIpaJIeBUJIHI PyXH HABKOJIO KYJIBIIIOBOTO CyIji00a, 30HU J0 KOJIIHA(3BEpXYy BHHU3) Ta
BiJI TOMUJIKOBOCTOITHOTO CyTjioba 10 KoiiHa. KimbKicTh MOBTOpeHb — 6-8 pa3iB Ha
KO>KEH MTPUNOM.

Macaoic nanvyis nie: KOXEH NanbuuK (axiBellb MPOMACAKOBYE Y HAMPSMKY 0
CTOMH. AHAJIOTIYHO TPAIIOE 3 THIIIO HOTO¥O.

Mawninynayisa 4. Bnpaeu 0151 HUJMCHIX KIHYIBOK:

1) B. m. gutuHM - nexayn HAa COWHI. 3ITHYTH KIHIIBKM B KOJIHHUX 1
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Ta30CTETHOBUX CYyTJ00axX, BUKOHYBaTH KPYTOBI PyXH IO 4ep3i Ha KOXHY HIXKKY,
CIOYaTKy Ha30BHI MOTIM Bcepenuny. [lpu mmpomy — (ikcarrisi KyablIoBOro cyriooa.
KinbkicTh moBTOpEHH — 4-5 pasis.

2) B. m. guTMHM - JeXayd Ha cnuHl. 3iTHYTH KIHIIIBKM B KOJNIHHHUX 1
TAa30CTETHOBUX CyTJI00aX, MOCTYMOBO PO3BOAHWTH iX B CTOpPOHU (MO3a IKaOKH).
Hamarartuce, mo6 kojiHa TOPKHYJHUCS MOBEpXHi cToiy. KibKicTh MOBTOpEHB: 4-5
pasis.

Mauinynayia 5. Pegnexmopne nepesepmanusn 3 cnunu Ha dcugim. Creriamict
nepecTaBisie HIKKY Ha Ty CTOPOHY Kyau Oyje TepeBepTaThcs AUTHHA Ta, TPUMAOYU
3a PyKY, CTUMYJIIOE TIOBOPOT. 3-4 IOBTOPH Ha KOXKHY CTOPOHY.

Maninynayis 6. Macasc cnunu: B. 1. TuTUHU - JIe)Kaun Ha xKUBOTI. Croemianict
BUKOHYE TMOTJIa)KyBaHHS BiJ CIAHUIb B3J0BXK XpeOTa BBEpX 1 Ha3aJ IO BCIM CIMHI.
Jlai KO’KHY CTOPOHY OKPEMO MPpOIrIaKyeMo (Bij XxpedTa A0 Mieueid, rpyiHy KIITKY,
CIJTHHIIIO).

[Ticns mornmamKyBaHHS — po3TUpaHHs: 1)kpyrose/cmipanenonione Bix xpedra 1o
MJICYOBUX CYIJIOOIB, 2)B3IOBXK JIOMATOK (3BEpXy BHHU3 \3HU3Y BBEpPX), HABKOJIO
JomaTtok, 3)B3M0BK XxpebTa (MOMyIiedykaMu MalbIiB a00 BEIMKAMU TaNbIsIMU —
SUTMHKOTO).

Maninynayia 7. [lloBOpOT TUTUHM 3 )KMBOTA TA CIIUHY.

Macaoic srcusoma: CnemiaiicT TppoMa MOAYIMICYKAMH MAaJBIIIB MOTIAHKY€E 30HY
HaBKPYT mynka. Pyx 3a xoIoM TOAMHHHKOBOI CTpiiku. KilbkicTh MOBTOpEeHD — 4-5
pasziB. Jlami pyxu moYMHAIO PO3XOAMTHUCA Ha OiNBINY IJIONLY >KMBOTA, OMUHAIOYH
Miciie mpoekIrii nedinku. KinbKicTh HOBTOpEeHb — 5-7 pasiB.

PoGoTta 3 xocumu M’s3aMu xkuBoTa: Crerianict poOUTH Ha KOXKHIM CTOPOHI
MOTNEpPEMIHHE TOIIQ/PKYBaHHSI Yy HaIpsSMKY BiJ pedep 110 JIoOKa 3 KOXKHOro OOKYy
OKpeMoO — 5-7 pasiB, IMOTIM pa3oM.

[Ticns mornamkyBaHHS — pO3TUpaHHSA. Po3TUpaHHS HABKOJO MYMKa 1 BCHOTO
KUBOTA: Kpyrose\cmipajaeBuaHe (MOyIIeYKaMy MaIbIIiB).

Macax XHBOTa CIIEMIATICT 3aBEPIIIY€E TOTIADKYIOUUMU PyXaMy HABKOJIO TTYTIKa,
AK1 pO3XOATHCS.

Maninynayia 8. BnpaBa nist ykpirtuieHHsT M s131B &KUBOTa: CIemiamicT 3aXO0TIIoe
PYYKH TUTUHU 1 migiiimae Tyny0 Ha 45°C. YTpuMye TUTHHY B TAKOMY TOJIOKEHHI —
3-5 cexyHn 1 omyckae Ha OiK, a OTIM Ha criuHy(00ku 3MiHIOE). BripaBy BuKoHye 4
pasmu.

Maninynayisn 9. Bnpasa 0nsa nudicHix Kinyieox: B. . TUTUHU - JIe)Kayu HA CIIUHI.
BunpsMmutu HOrM Majtoka B KOJIHAX 1 TATHYTH iX 10 TOJOBU (3aJisTHUM TUIBKU
Ta30CTErHOBUH cyr100). KiJIbKICTh MOBTOpPEHB: 5-7 pasiB.

Maninynayin 10. Macaosc epyonoi knimku: B. 1. TUTHHUA - J€Xa4yd HA CIHUHI.
Crerianict NpoOBOAUTH MOTJIAJKYIOUl PYyXH:

a) B ICHTPY TPYAUHU Yepe3 HAATUTIUYS J0 TIeHeH

0) BiI LIEHTPY TPYAMHU IO X0y pebep Ha OOKOBY MOBEPXHY.

KinbkicTe moBTOpEHH — 3-4 pasis.

Mawninynayia 14. Bnpasa Ona eepxmix kinyieok: B. M. NUTUHU - JeXadyd Ha
cnuHi. CroemiaaicT MoYeproBo MiJHIMAE 1 OMycKae MmpsiMi pykd AUTHHUA. KiTbKicTh
MOBTOPEHB: 5-7 pasiB..
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Maninynayis 15. Bnpasa ona nuoicnix Kinyieox: B. T. TUTUHM - JIeKaud Ha
cruHi. CrieriaaicT MPUBOIUTh, KOB3aIOUUMH PYXaMU TI0 TIOBEPXHI, T’ SITY AUTHHH 0
cigauIk. KUTbKicTh TOBTOpPEHB: 4-5 pa3iB Ha KOKHY HIKKY.

BucHoBku:

JlutnHa — 1UTiICHA OCOOMCTICTh, 1 11 TaPMOHIMHUI PO3BHUTOK 3aJICKUTH BiJ
MOKJIMBOCTI Peali30BYBaTH YBECh MOTEHITIAM, IO Jajia i mpupoga. CuctemMaTH4HE
MPOBEJCHHS TIMHACTUKA Ta Macaxy CIpHUs€ TMOJIMIIEHHI0 (YHKIII pelenTopis,
NPOBIIHUX IUISAXIB, MOCUJIEHHS PEQIIEKTOPHUX 3B'A3KIB KOPU TOJIOBHOIO MO3KY 3
M'si3aMU, CyJIMHAMH, BHYTPIIIHIMU OpraHamH, IO CHpHUA€ OUIbLI Y3rOJKEHOMY
(YHKIIIOHYBaHHIO OCHOBHHMX CHCTEeM opraHizmy. Ili BIJIMBOM TIMHACTHKH Ta
Macaxy B peLenTopax IKIpU 1 B M'i3aX BUHUKAIOTh IMITYJIbCH, $IKl, JOCSTalOuU 10
HEPBOBUX LUISIXaX KOPU TOJOBHOTO MO3KY, HAJAIOTh TOHI3YIOUY JIiI0 Ha LEHTPAIbHY
HEPBOBY CHCTEMY, B pe3yJIbTaTl YOro MOJIMIIYEThCS ii PEryyorya polib 100
poOOTH BCIX CHCTEM 1 OpTaHiB.

Jliteparypa:

1. Anatomis Ta (izionoris auruHU: Hapuambaumii mocionumk / Mapmap I'.1.,
Xamaim €.A., babak C.B., Mapuensik [.B. - Uepnisii: Pyra, 2002. - 175 c.

2. Kozak /. B. ®i3uuna peabimirtaiiisi Ta OCHOBH 3JI0POBOTO CIIOCOOY KUTTSA :
HaByanbHuil nociOuuk / J{. B. Kozak, H. O. JlaBubina. — TepHomninb: YkpMeakuura,
2015.-199 c.

3. Tlemiatpis: miapyunuk / O.B.Tsoxka, H.I'.I'opoBenko, C.O.Kpamapes [TaiH.] ;
3a  pea. O.B.Tsokkoi ; HamioHanbHuii  MEIUYHUN  YHIBEPCUTET  IMEHI
0.0.boromomnsiis. — Bun. 4-te, ButipaBiieHe Ta nonoBHeHe. — Binnuis : HoBa Kuura,
2016. —1150c.

Abstract. The first year of a child's life is very important. This period is characterized by fast
growth and development. Child development can be divided into different areas rather
conditionally. Motor development, cognitive development and social-emotional sphere can’t
develop in isolation. Massage and gymnastics bring new sensations into the child's life, contribute
to the harmonious physical development of the child, and the baby receives the necessary stimulus
for mental development. People believes that children who undergo gymnastics and massage in the
first year of life develop faster, begin to crawl earlier, sit, stand, walk, talk, etc. earlier.

Key words: normal child development, massage, gymnastics

Cratts Bignpasnena: 01.11.2022 p.
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YK 581.1: 631.81: 635.64
FORMATION OF LYCOPERSICON ESCULENTUM MILL. YIELD UNDER
THE INFLUENCE OF THE COMBINED ORGANIC AND MINERAL

FERTILIZER
®OPMYBAHHS BPOXKAHHOCTI IOMIJIOPA iCTIBHOTI'O (LYCOPERSICON
ESCULENTUM MILL.) 3A BIIJIUBY OPI'AHO-MIHEPAJIBHOTI'O IOGPUBA
Dzendzel A. Yu. / I3enazens A. FO.
Ph.D. degree / 3006ysau cmynens ookmopa ¢hinocogii
ORCID : 0000-0002-9281-3089
Pyda S. V./IIuna C. B.
Doctor of Agricultural Sciences, Professor /0. c.-e. H., npog.
ORCID : 0000-0002-7858-104X
Ternopil Volodymyr Hnatiuk National Pedagogical University,
Ternopil, Maksym Kryvonosa 2, 46027
Tepnoninvcokuil HayioHanbHUL nedazociunuil ynisepcumem im. Bonooumupa I'namioka,
Tepnonins, Maxcuma Kpueonoca, 2, 46027
Tryhuba O. V. / Tpury6a O. B.
PhD of Agricultural Sciences, Associate Professor / k. c.-e. H., 0oy.
ORCID : 0000-0002-7264-7714
Kremenets Taras Shevchenko Regional-Humanitarian-Pedagogical Academy,
Kremenets, Litseina 1, 47000
Kpemeneyvra obnacna eymanimapro-nedazozciuna akademis im. Tapaca lllesuenka,
Kpemeneyw, Jliyeiina 1, 47003

Anomayia. Y cmammi Hagedeno pe3ynbmamu 6NAUEY OP2AHO-MIHEPAIbHO20 000pusa
«SMART» xomnosum Mapyinuwun® na noxasHuxu cmpykmypu ypoogicaro (KinbKicmb niodie Ha
00HOMY KYWji, MAcy 00HO20 NI00Y, MACy N100i8 3 00HO20 Kyuwida) ma NpoOYKMUGHICMb NOMioopa
icmignoco (Lycopersicon esculentum Mill.) cibpuoa nepuwoco noxoninusn Tanenm.

Ilokazano, wo 3acmocy8anusi 8 MexHoN02ii BUPOUYBANHS KYIbMYPU OP2aAHO-MIHEPATbHO2O
ooopusa y 3axionomy Jlicocmeny Ykpainu noninuiye minepanbHe JHCUBNEHHS POCIUH, NIOBUYLYE
npooykmusHicms y cepeonvomy Ha 14,94 m/ea (22,1 %) i 3abe3neuye 8posicauimicmes mo8apHux
nnooie Ha pieni 78 m/ea.

Kniouosi cnosa: nomioop icmienuil, opeano-minepanvbHe 000pUBo, NPOOYKMUBHICHb,
CMPYKMYPaA yporcaro.

Beryn

OpHi€ro 13 BaXJIMBUX Taly3eil CIIBCHKOTO TOCIOAAPCTBA Yy CBITI Ta YKpaiHi €
oBouiBHMITBO. 3axiguuii Jlicocten VYkpaiHu XapakTepus3yeThCs CIPUSTIUBUMHU
KJIIMaTUYHUMHA YMOBaMHU Ta HasBHICTIO 3HAYHUX IUJIOL OPHUX 3€MEllb, 10 BU3HAYAE
[0 30HY SK OJHY 13 BHPOOHMIITBA BUCOKOSKICHOI OBOY€BOi Mpoxaykiii. OmHak,
ChOT0JIHI arpo(i3uyHi Ta XIMIYHI BJIACTUBOCTI IPYHTIB MOTIPIIYIOTHCS, 3MEHIITYE€ThCS
BMICT TyMYCY, III0 CIIOHYKa€ J0 BIPOBA/KEHHs €(PEKTUBHUX €JIEMEHTIB TEXHOJIOT11
BHUPOIIYBaHHSI OBOYEBUX KYJIbTYD [8].

Lycopersicon esculentum Mill. € ogHONO 13 HAWNOMIMPEHIIINX OBOYEBUX
KYJbTYp B YChOMY CBITI. 3aBASKH YHIBEPCAJIbHOCTI BUKOpUCTaHHS [3] Tomar
MOIIUPEHUHN B YCIX perioHax YKpaiHU 1 BUPOIIYETHCS Y 3aXUIICHOMY Ta BIIKPUTOMY
rpyHTi [9]. 3acTocyBaHHS HOBHMX €JEMEHTIB y TEXHOJIOT1i BHUPOIIYBaHHS CIIPHIE
OTPUMAaHHS BUCOKOI ypO>KaHOCTI SIKICHUX TIJIOJIB KYJIbTYpH.
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JIoCHDKEHHSIM SIKOCT1 IUIOAIB TOMATIB 3a PI3HUX TEXHOJIOTIA BHUPOIILYBaHHS
3aliMalOThCsl YKpaiHChKI Ta iHO3eMHi BueHi [10-15].

Meta po0oTH — TOCIIIUTH TPOAYKTHBHICTh Ta CTPYKTYpPYy YpO’Karo MOMigopa
icriBHoro riOpuny F1 TaneHT BHpOIIEHOTO 3a TEXHOJOTIi 3aCTOCYBaHHS OpraHo-
MiHepabHOro 100puBa «SMARTY» koMo3ut Mapiinumms®,

Marepiajiu Ta MeTOAH.

[TonpoB1 gocmigu 3 TOMIZOPOM ICTIBHHM 3aKjafajlii B yMOBaX 3axiHOTO
Jlicoctenny VYkpainu Ha pguisHkax depmepebkoro rocmogaperBa (c. KypHuku
TepHominbcbkoro paiiony TepHominbChbkoi 00J1acTi) Ha JIYYHO-YOPHO3EMHUX
CepeHbO CYTJIMHKOBHUX Ha JIECOMOAIOHUX CYIJIMHKaX IpyHTax BIpojioBxk 2019-2021
pp. KiimathuHi yMOBM BereTaiiiHuX MEpIOAIB 3arajoM CIPUSIU ONTUMAIbHOMY
pPOCTY 1 PO3BUTKY ITOMiZ0pa ICTIBHOTO.

MarepiajioM JOCHIPKEHHS CIIYTyBaB ITAIIMChKUN (BUBEICHUM CHeEIlallicTaMu
bipmu  Esasem) 1i0bpua Tmiepmioro TOKOJIHHS TaleHT momizopa iCTIBHOTO
(Lycopersicon esculentum Mill.)) Ta oprano-minepasibae g00puBo «SMART»
xomrosutr Mapuinnmue»® (OMJ). T'i6pux nomigopa icriBaoro F1 Tamenr e
KYIIOBUH, I€TEPMIHAHTHU, CEPETHBOCTUTIINH [6].

Oprano-minepanbHe 100puBO0 «Smarty KomMmno3uT MapiiHumua® (OM]])
mapok: [apmonis Hanorigpat, Arpapuuii EL-xomnosur, Tpimnerpemeniant
nectpykrop, ®azoBuil npuckoproBau, l[lomipemeniant H-10, Apantop C-11-11,
Arpoxenn-24, p. (Nsa. — 0,6+0,5%, P,0s— 07+0,5%, K;0 — 0,6+£0,5%, Csar. —
8,0£0,5%) BxmoueHe 10 «llepeniky MECTUIMIIB 1 arpoXiMiKaTiB, JTO3BOJICHUX IO
BUKOPHUCTAaHHS B YKpaiHi» 31 CTaTyCOM «IIOCTiHA peecTpallish» JJIs 3aCTOCYBaHHS Y
CIIIBCBKOMY TOCIIOAApCTBI. BiAMOBIAHO /10 MUIaHY Jep>KaBHUX BUMPOOYBaHb HMIISTXOM
MM03aKOPEHEBOT0, JINCTKOBOTO IMiIKUBJICHHS, 00POOKH HACIHHS O€3MOCEePEIHBO Mepe/
MOCIBOM 3C€PHOBHX KOJIOCOBUX KYJIbTYp, KYKYPYA3H, COHSIIHHUKY, COI, IPYHTY
HaBECHI Tmiepes; CiBOOI, TOXXKHMBHUX PEMITOK 3 HOPMaMH BHUTPAT 3TITHO 3
arpOHOMIYHMMH PEKOMEHIAIISIMU JIJI1 KOXKHOT MapKu go0puBa [2].

OM]I, BignoBigHO 10 «l'irieniunoi kimacu@ikaili MEeCTULUIIB 3a CTYIEHEM
Hebesneunocti» (JCanlliH8.8.1.002-98) [1], BigmoBizae BUMOram O€3MEKH IS
3M0pPOB'St 1 OKUTTA JIIOAWMHU, HE 3a0pyJHIOE HABKOJMIIHBOTO MPUPOTHOTO
CEpEeIOBHUINA, OCKIIBKY 1€ TIpenapatu 4 Kjaacy TOKCUYHOCTI.

JIoOpuBO BUTOTOBIIAIOTH 3a TeXHIUHUMH ymoBamu TV VYV 20.1-2292002437-
003:2016 «KoniieHTpoBaHa opraniyHa 100aBKa B HaJ MaJIuX mMaciTadax 3 QyHKIIIEIO
TYHEJIIOBaHHS 1 caMmoopranizamii  «Smarty koMno3ut MapuiHumua®» [7].
P0o3poOHMKOM HOPMAaTUBHO-TEXHIYHOI JIOKYMEHTalli Ta BUPOOHUKOM J100pUBa €
®OII Mapuinnmma 0. J[., VYkpaina; TOB «HaykoBo-gocnigHuil 1HCTUTYT
HOoOc(epHOi Baseosiorii MapliHUIIMH 3J0pOB'St 30€peKeHHs 1 IJIaHETapHOl
€KOJIOT1YHO1 Oe3MeKu JTIANHNY, YKpaiHa.

[TonpoBl mocmiid 3 TOMIZOPOM iCTIBHMM 3akKiajaid y JBOX BaplaHTax:
KOHTpoJib (0e3 3acrocyBaHHs A00puBa) 1 npocuia (i3 3actocyBanHsM OMJI).
[Tominopu BupollyBaiu po3cagHuM crnocobom. Po3cany BupollyBanu y TEIUIMI,
BUCA/KYBAJIM y BIIKPUTHN TIPYHT y TpeTidl nekami TpaBHs 3a cxemorw 60,40 cwm.
I[Tnoma 061iKoBOT AIISHKHE 25 M?, MOBTOPHICTH YOTUPUPA30BA.
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VY nocnigHOMY BapiaHTI JJIsl TKUBIICHHS KOPEHEBOI CUCTEMHU Ta MOKPAIICHHS
IPWXKUBAHOCTI po3caau ii mepen BUCAIKYBaHHIM y IPYHT 3amouyBayid Ha 5-10 xB
OMJI (Boma 31 ckBaxkuuu — 100 n+Agantop C-11-11 — 20 ma+Hano I'igpat ['ymaty
(mapku A) — 1 1+3.3.P.(3acobu 3axucty pociun)*+Arpapauii EL-kommo3ut — 1 1).
VY ¢a3i 3-4 cipaBxKHIX JTUCTKIB JIJIsl TOJIMIIEHHS (OPMYBaHHS BET€TaTUBHUX OPraHiB
MIPOBOJIMJIN TIO3aKOPEHEBE M KUBIEHHA pocauH OMJ[ mnuisixom oOMpUCKYyBaHHS
HaJ[3¢MHOI Macu 3a JIONIOMOIOI0 paHleBoro MotoonpuckyBadya (200 n Boau
+Apantop C-11-11 — 12 wmntHano T'igpar ['ymary (mapku A) — 1 n+
3.3.P.*+®a3oBuii npuckoproBau — 0,2 ). J[pyre nozakopeHeBe MiI>KUBJICHHS POCIHH
CIOPSIMOBaHE TAKOXK HAa 1HTEHCHU(IKAIII0 pPOCTOBUX MPOLIECIB BET€TaTUBHUX OPTaHIB.
Horo nposomumn y dasi 5-7 crpapxuix auctkis OMJ] (200 1 Boau +Agantop C-11-
11 — 12 ma + Hano T'iapar 'ymary (mapku A) — 1 1+ 3.3.P.*). V ¢a3i hopmyBanns
KYLIIB — MMOYaTOK OyTOHI3aI[ll IPOBOJAUIIN TPETE NO3AKOPEHEBE IMiIKUBJICHHS POCIHH
OM/I (200 n Bomu + Amantop C-11-11 — 12 mu + Hano INiapar I'ymaty (Mapku A) —
1 n + 3.3.P.*+ Arpoxenn 24 — 25 mu). HactynHe oOmnpuckyBanns pociaud OMJ]
npoBouian y (aszi mouatky mnBiTiHHA (200 1 Bogu + Amanrop C-11-11 — 12 Mo +
Hano I'igpar I'ymaty (mapku A) — 1 1 + 3.3.P.*). Ob6npuckyBanus pociaun OM/]
3MIACHIOBATM TakoX Yy ¢aszi QopMyBaHHA ATl JJis TOJIMIICHHS PO3BUTKY
reHeparuBHux opraiB (200 i1 Bogu + Amantop C-11-11 — 12 mn + Hano T'igpar
I'ymary (mapku A) — 1 a+ 3.3.P.*+ Tapmonis nasoriapar — 0,2 ). OctanHe
obnpuckyBanHs pociuH OMJI mpoBoawmu y ¢azi 3mukanHs srig (200 1 Boau +
Apantop C-11-11 — 12 mn + Hano T'igpar I'ymaty (mapku A) — 1 o + 3.3.P.*).
PociavHM KOHTpPOJNIBHOIO BapiaHTy B aHAJOrYHUX (a3zax pocTy 1 pO3BUTKY
3BOJIOXKYBaJId BOJ1010 + 3.3.P.*Takox 3a 10MOMOror0 paHIIeBOr0 MOTOOIIPUCKYBaya.

[Inonu 306upanu BpydHy 1o Mipi iX gocturanHs. KUlbKICTh IJIOIB Ha POCIHHI
BU3HAYAIA MATEMATHYHUM IMiJIPaXyHKOM, iX Macy — IUISXOM 3BaXyBaHHS Ha
CJIEKTPOHHUX Barax y Jaboparopii izionorii pociuH 1  MiKpoOiosorii
TepHONUIBCHKOTO HAI[IOHAIBHOTO TEAaroriyHoro yHiBepcuTeT iM. Bonoaumupa
['Hatioka. Pe3ynbratv eKCHEpUMEHTAIBHUX JOCHIDKEHb OOpOOJIeHO METOI0M
BaplalliifHOi CTaTHUCTUKKM 3 BHUKOPUCTaHHSIM Kpurtepito CrbrogeHTa. Y Tabnwuii
HaBEJICHO cepenHi apudmeTuyHi BenuuuHU [5]. OOpoOKka CTAaTUCTHMYHUX JaHUX
3/11MCHIOBAJIACH 3a JIOTIOMOI'0r0 KOoMIT roTepHOi mporpamu Microsoft Excel.

Pe3yabTaTn 10cCaiazKeHHs.

BpokaifHICTh ~ KyJBTYpHHUX POCIMH € OCHOBHUM  IIOKa3HUKOM  TIPH
YAOCKOHAJIEHHI TEXHOJIOTI] BUPOLIYBaHHS Ta 3a0€3MeUeHHs] HACEeJICHHS MPOIyKTaMH
Xap4yyBaHHA. Baromumu xapakTepucTUKaMH CTPYKTYPH BpPOXKalo MOMiopa iCTIBHOTO
€ KUIBKICTh IUIOMIB Ha OJHOMY KymIi Ta ix Maca. BcTaHOBJIEHO, 1O BIPOJOBXK
nepiogy JOCTIKEHHS TUIOAM aKTHBHO (hopMyBajacs Ha KyIIl MOMifopa iCTIBHOTO
(Tabm. 1), mo TMOB’sI3aHO 13 TOJIMIIEHHSM MIHEPAJIBHOTO >KUBIICHHS POCIHH. 3a
BukopucTanHs OM/J] npupicT MOKa3HMUKIB KiJIBKOCTI TIJI0JIIB HA POCJIMHI IMOPIBHSIHO 3
KoHTpoJieM crtaHoBuB 19,0 (2019 p.), 15,0 (2020 p.), Ta 24,6 (2021 p.) %, a 3a Tpu
poku nociipkeHss — 22,1 %.

Po3mip miony Bu3Hauae He JIMINE 3O0BHINIHIA BUIJISAI, ajieé 1, TOBApPHICTH,
NpPUBAOJIMBICTH Ta Yepe3 OKOMIPHY OI[IHKY CIIOKMBYY peaiizaliifHy LiHHICTb. Maca
OJIHOTO TIJIOAY Ta TUIOJIB 3 KyIla OyJIM HaWBUIIUMH y JOCHIIHOMY BapiaHTi B 2021

ISSN 2567-5273 122 www.moderntechno.de



Modern engineering and innovative technologies Issue 23 / Part 1 (NI

poui (taba. 1), BiANOBIAHO, MpUPICT A0 KOHTpoito craHoBuB 11,5 Ta 30,8 %. 3a
BBy OMJI mioau momimopa iCTIBHOTO Oy KPYIHIMAMA. Y CEPeIHHOMY Maca
IJIOTy POCIIMH JOCHiTHOTO Bapianty Oyma Ha 5,5 r (11,0 %) Bumow mopiBHSIHO 3
KOHTposieM. MopdoMeTpuuHi 3MIHU IUIOAIB JOCHIAHUX POCIUH OyJU 3yMOBIEHI
Mmo3aKopeHeBUM i pKuBIeHHIM OM/I.

Tadoauus 1 — Bnoime OM/L Ha NOKA3HUKH CTPYKTYPH YPOKAK0 Ta
NPOAYKTHBHICTh noMigopa icriBHoro riopuay F1 Tanent

KinpKkicTp 1J10/11B HA OJTHOMY KYIIIi, IIT.
BapianT /pik 2019 p. 2020 p 2021 p. Cepenne
3HAYEHHS,
Kontposs (6e3 no6pus) | 32,14£1,01 | 34,23+1,13 | 36,14+1,41 34,17
Jlocmin (OMJT) 38,26+1,17° | 39.38+1,11% | 42,19+1,26°| 39,94
IToka3zHuK Maca ogHoro miogy, r
KonTtpoas (6e3 nobpun) | 50,18+1,02 | 49,17+1,03 | 50,43+1,14 499
IIpupict 10 koHTpomo, | 54,36+1,01° | 55,68+1,14* | 56,23+1,17 55,4
%
[Toka3zHHK Maca my10/1iB 3 OJJHOTO KyIIa, K
Kontposs (6e3 no6pus) | 1,68+0,02 1,75+0,03 1,88+0,04 1,77
Jocuix (OM]T) 2,16+0,03° | 2,28+1,11% | 2,46+126 2,30
IToka3HuK [IpoyKTUBHICTB, T/Ta
KonTtpoas (6e3 nobpuB) | 61,54+1,17 | 63,47£1,21 | 64,18%1,34 | 63,06+0,78
Jocnin (OM]T) 76,34£1,26" | 77,68+1.43" | 79.97+1,47 | 78,00+1,09"

Ipumimxa — * — p<0,05 piznuys sipociona mixc eapianmamu, M+m, n=40; npodykmusHicms,
n=12

[TpoayKTUBHICTH KyJbTYPH XapaKTEepPU3y€ YCHIIIHICTh 3aCTOCOBAHOTO €JIEMEHTa
TexHOoJorli. BCTaHOBIEHO CTAaTHMCTUYHO AOCTOBIPHUN HPUPICT ypoOXkKaro IUIOAIB 3a
BBy OMJl mpoTsAroM ycix TphOX pOKIB gociimkeHHs (Tabn. 1). HaiBummii
ypokail pocliiHU nomigopa icTiBHOro copmyBaiu y 2021 p., IpupicT 10 KOHTPOIIO
ctaHOBUB 24,6, nemo Huxuui — y 2020 p. (22,4 %) ta 2019 p. (24,0 %), wo
OYEBHJIHO TIOB’SI3aHO 13 KUIBKICTIO omajiB. ONTUMAaIbHUN PIBEHb BOJOTOCTI MOBITPS
st tomatiB — 60-70 % Bim moBHOI BoJjorocTi [4]. BigHOocHa BOJOTICTH TOBITPS
MPOTArOM JIOCIHIJI)KYBAaHOTO nepioAy ctaHouina 72,2, 74,0 ta 73,8 % BianoBigHO. 3a
Bukopuctanuds OMJ[ ypoxkail mioaiB mnomigopa iCTIBHOTO 3pic TOPIBHSHO 3
KOHTpoJieM y cepenHbomy Ha 14,94 1/ra (22,1 %). IligBUIEHHS! MPOAYKTUBHOCTI
B1I0YBA€THCS 3a PaXyHOK OUIBIIOI KUIBKOCTI IUIOAIB Ha POCIMHI Ta BUIIOI X MacH.
AHai3yound AMHAMIKY JOCTUTaHHsS IUOJIB Lycopersicon esculentum Mill. riopuny
TaneHnt BapTo BIAMITUTH, 110 MK CIIOCTEPIrajiy y CEpIH1, ACII0 MEHIIE HAIXOIKEHHS
npoaykiiii Oymno y BepecHi. Ha meit moka3sHUK BIUIMBAJIM T€HETHYHI OCOOIMBOCTI
riopuy moMmiziopa, KIIMaTHYHI YMOBH Ta TEXHOJIOT1S BUPOIILYBaHHS.

BucHoBkmu.

Otxe, 00poOKa KOPEHEBOI CHUCTEMHU PO3Caau Ta TO3aKOPEHEBE ITIIKUBIICHHS
npotsrom Bereraiii OMJl mosnimnirye MiHepandbHE XKUBJICHHS POCIUH 1 € BaKIUBUM
pe3epBOM TIJBUILNEHHSA iX MPOJYKTUBHOCTI. 3aCTOCYBAaHHS OpPraHO-MIHEPaJIbLHOTO
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nobpuBa «Smarty KOMIO3UT MapiiHUIMH® TpU BUPOIIYBAHHI IMOMiJIopa iCTIBHOTO
F1 TaneHT mokpamuio CTPYKTypy ypOKar, 30KpeMa, MiJBUIIMIO Macy OIHOTO
IUIOAY, Macy 1 KUIBKICTh IUIONIB 3 OJHOTO KyIa Ta MPOIYKTUBHICTH 3arajioM y
cepenuboMy Ha 14,94 Tt/ra (22,1%). PesynpTaTH TMONBOBUX JOCTIIKECHD
HiATBEPUKYIOTh, 110 3 METOI (OPMYBaHHS BHUCOKOI MPOTYKTUBHOCTI MOMIiJOpa
icriBaoro F1 Tanent y 3axigHomy Jlicoctenmy YKpaiHu IOIIBHO BUKOPUCTOBYBATH B
TEXHOJIOT1i BHUPOIIYBaHHS KyJbTypH OpTraHo-MiHepaibHe g00puBOo «SMARTH
KOMMO3uT MapuiHumuH»®), 1110 1a€ BUCOKUM yposkail TOBapHUX TIOIIB.
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Abstract. This article is devoted to the investigation of the impact of the combined organic
and mineral fertilizer "SMART" Marcinishin® composite on the parameters of the yield structure
and the productivity of Lycopersicon esculentum Mill. hybrid of the first generation (Talent). The
parameters of the yield structure included the number of fruits per bush, the weight of one fruit, and
the weight of fruits from one bush. It is shown that the use of the combined organic and mineral
fertilizer in the cultivation of tomatoes under the conditions of the Western Forest-Steppe of
Ukraine improves the mineral nutrition of plants, increases the productivity by 14.94 t/ha (22.1 %)
and ensures the yield of marketable fruits at the level of 78 t/ha.

Key words: Lycopersicon esculentum Mill., the combined organic and mineral fertilizer,
productivity, yield structure.
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KEEPING DRY COWS AND HEIFERS IN SECTIONS EQUIPPED WITH

COMBIBOXES OR ON DEEP BEDDING AND THEIR ALTERNATIVES
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According to the results of the conducted studies of the microclimate of the reconstructed
livestock buildings, it was first proved that the optimal way to keep cows in the dry period is
untethered in a separate section with combiboxes, which makes it possible to comply with hygienic
requirements, increases the milk production of cows after calving by 15-19% and the body weight
of newborn calves by 11.2%. It is established that untethered keeping of dry cows in a separate
isolated section equipped with combiboxes or tethered in a separate isolated section provides
optimal air temperature values, it helps to reduce the level of carbon dioxide by 0.06-0.08%,
relative humidity - by 16-20%, microbial air pollution - by 2.1-2.3 times, the level of industrial
noise - by 6.5-7.9 times, improves the efficiency of use of production areas and internal equipment
of the premises.

Keywords: dry period, cows, housing, boxes, sections, combiboxes, deep bedding, alternative.

Reforming the agricultural sector of our country has posed a number of
problems for agricultural enterprises, the solution of which depends not only on the
transition to a market economy, but also on the further development of the industry
and the introduction of modern technologies in the production of livestock products.

The transition of agricultural enterprises to market principles of management has
put before the domestic science and practice a number of unresolved problems in
improving [1, 5, 7, 21] existing and developing new effective technological solutions
in the field of livestock production. One of such problems is the reduction in the
number of cattle in farms, which in turn led to the keeping of different sex and age
groups of animals together indoors, especially in the winter-stall period. At the same
time, it 1s not always possible to ensure full compliance with the hygienic
requirements for the maintenance of different technological groups of cattle in
accordance with the Departmental norms of technological design (VNTP - AIC -
01.05).

The small number of cattle in most farms does not allow to apply modern
technologies of milk production, increase its quantity and improve its quality.
Therefore, along with the increase in the number of livestock, it is planned to
reconstruct the existing livestock facilities in order to ensure the most optimal
conditions for keeping animals. Of particular importance under such conditions are
modern methods of keeping dry and lactating cows in the winter-stall period [17, 27,
31]. Under different technologies of milk production, the way of keeping animals
depends on the resistance of their organism, the state of the mammary gland and milk
productivity, milk quality, reproductive capacity and service life.
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Therefore, studies [6, 9] on determining the most optimal way of keeping dry
cows in the winter-stall period based on the study of microclimate parameters of the
premises, their influence on immunological reactivity, milk production, milk quality
and viability of the offspring are relevant now [1, 30].

Dry period is one of the most important structural elements in milk production
technology. This period is necessary for the normal development of the fetus. It is
established [3, 8] that milking a cow from calving to calving leads to premature loss
of its economic value.

Shortened dry period and unsatisfactory feeding are the main causes of
premature "exhaustion" of the cow's body and the birth of a weak, non-viable
offspring.

According to literature data [11, 26, 29], not only the conditions of keeping
cows in the dry period, but also the duration of the dry period and pregnancy have a
significant impact on the intensity of embryonic and early postembryonic
development of calves.

The influence of the dry period should not be considered in isolation, but
necessarily in combination with the conditions of keeping and feeding of dry cows [7,
23, 33]. Due to the lack of special premises, cows in many milk production
enterprises are kept in stalls in all physiological periods. This has a negative impact
on the health of late lactating cows, which leads to nervous stress and additional
stress in the body of cows.

In addition, it was found that in all physiological periods cows are constantly
kept in stalls on a tether (based on the materials of the certification of milk production
enterprises). The certification of existing milk production enterprises showed that this
negatively affects the health of late lactating cows (noise of milking machines, the
process of milking other cows, noise from the movements of feeders, manure
conveyors, etc.

The difficulties lie in the fact that alternative studies in the conditions of small
agricultural enterprises for the maintenance of dry cows have not been carried out, so
in production conditions there is no consensus among specialists. As practice shows,
dry cows are kept mainly on a tether together with dairy cows. In some farms there
are different ways of keeping dry cows: untethered on deep litter, in boxes, etc.

Conducting such studies was dictated by the fact that today the Departmental
norms of technological design of livestock enterprises do not provide
recommendations for the joint maintenance of different sex and age groups of
animals in a separate livestock building. As a rule, due to a sharp decrease in
livestock in farms, cattle of different technological groups are kept in the barn today

Under such conditions, the production of milk, beef and rearing of young
animals cannot be effective [12, 13, 14] without the development of new
achievements of science and practice, which are based not only on experimental data
and practical experience, but also take into account recommendations for the
reconstruction of production facilities in order to ensure a high functional state of the
animal organism.

The latter depends on many factors, namely: age, genetic potential, microclimate
indicators, state of internal organs, especially cardiovascular and respiratory systems,
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immune protection, hematological indicators, metabolism.

Particular importance in maintaining a high functional state of the body of cows,
especially dry cows in the stall period, is given to the method of their maintenance,
which affects future milk production. The evaluation of different ways of keeping dry
cows showed that on small farms they do not meet the established requirements, as
they do not provide normal preparation of cows for calving, subsequent lactation and
obtaining a healthy offspring [4, 18, 24].

The introduction of effective ways of keeping cattle is possible only with the
rational use of new approaches to the design of stalls and boxes for keeping cows
during the dry period in isolated sections. For this purpose, we used existing
structural elements in typical barns, bringing them as close as possible to existing
standard projects. Separation of dry cows from lactating cows in a separate
technological group, transferring them to a special diet, in a separate isolated section,
which was constructed of wooden partitions, arranging in one case tetherless housing
(combiboxes), and in the second tethered housing in stalls, contributed to a much
better microclimate in this part of the room, compliance with sanitary and hygienic
requirements for production noise, microbial load, preparation of cows for calving,
higher live weight of calves and their good safety, and after calving cows - better
milk production both for the first month and for 305 days of lactation. The
expediency of separating dry cows from lactating cows in a separate room is also
indicated by a number of other researchers.

The production of products from dairy cattle is one of the most important and
problematic today. At present, it requires the introduction of innovative approaches
and solutions that will be easily and quickly integrated into the production process
and will make it possible to comply with veterinary and sanitary requirements and
technological design standards. One of the ways to accelerate the increase in the
amount of marketable milk production is the introduction of energy-saving
technology, which, with the rational use of the production area of the barn for the
placement of dairy cattle breeds, will increase the profitability of production, make a
profit and increase the rationality of the usable floor area several times.

According to scientists [1, 4, 5], the violation of technological connections has
led to problems in creating a regulatory air environment in livestock buildings,
namely: an increase in the thermal resistance of building envelopes without the use of
artificial heating and ventilation; additional costs for equipment in livestock buildings
of heating and forced ventilation systems; installation of equipment to maintain the
necessary microclimate using heat exchange ventilation systems (if possible without
the use of heating and ventilation). Solving these issues increase the energy efficiency
of livestock production, but require scientific justification of the feasibility of using
significant material costs. In addition, compliance with hygiene standards and
established veterinary and sanitary requirements for different ways of keeping
livestock also ensures the preservation of its health [2, 15, 19].

Today, in Vinnytsia region, a significant number of livestock buildings need
restoration, reconstruction and technical re-equipment, which must be carried out in
accordance with the standards, provided that the residual value is about 40%.
Therefore, it is advisable to provide for the reconstruction for the production of
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livestock products, which requires a minimum amount of costs for technological
processes.

A comparative assessment of the keeping of dry cows in combiboxes and on
deep bedding was carried out taking into account the total accommodation in the
premises: 52 dry cows, 16 newborn cows, 16 cages for calves of the preventive
period, 18 heifers and auxiliary premises (service personnel, equipment, feed and
bedding and dairy).

In combibox housing, manure removal is carried out by conveyors US-1.5 and
TSG-2.0 B. When keeping animals on deep litter, manure is removed by bulldozer.

The use of production areas in the maintenance of dry cows and heifers with
their subsequent calving and after the hotel period; the maintenance of calves in
preventive clinics by the following indicators: the total number of animals in the
building, the size of the building, the total area, the use of the total area per head, the
use of the area for group cages and in the stall and per head, the use of production
areas as a percentage of the total area, the total cost of reconstruction and per cattle
place, the level of design and technological regime is determined [10, 16

In the enterprise for milk production for 256 cows for the maintenance of dry
cows 52 places are needed, or 20.31% of the total number of cows, taking into
account the increase of hotels in winter by 24%. To complete the technological
groups 52 heads are divided into 4 groups of 13 heads. According to the first variant
of the research, it is planned to keep dry cows untethered in combine boxes for
resting near the feeders (feeding table). The stall for resting and feeding dry cows is
of the following size: 1.5 m wide and 2.0 m long (Fig. 1). In addition to dry cows,
heifers are kept in the room for 2-3 months before hotels in two groups of 8 heads.
Cows are calving in 3.9%x3 m (11.7m2) sheds equipped with a feeder, watering trough
and stall with a thick layer of straw. After calving, cows are transferred to 16 stalls
equipped with individual tethering, automatic watering at the rate of one for two
newborn cows, which are kept for 20 days. Milking of cows is carried out at the
milking unit UDP-1 using the milking machine DA-50. In addition to milking cows,
this unit is used to prepare heifers for the next lactation. Calves from the dairies are
transferred to one of two preventoriums with 8 individual cages, where they are kept
until 20 days of age. Individual cages for calves are with a thick layer of litter, round
in shape, 1.2 m in diameter with a wooden floor.

Feed distribution is provided by mobile transport. The use of electric cars for
feed distribution provides a reduction in stress factors that arise in the premises for
keeping dry cows, heifers, cows in calving and calves in preventive clinics than when
driving tractors with trailers such as KTU and others.

It is essential to remove manure in the premises for cattle. In combibox free-stall
housing, preference is given to delta scrapers of the US type with subsequent removal
of manure from the room by a TSG-2.0 B manure conveyor.

This building provides utility rooms for service personnel, equipment, milking
equipment, feed and dairy. The entrances are equipped with disinfectants.

In order to find a more efficient use of space, studies have been conducted on
the use of keeping dry cows on deep litter. Indicators of cows' rest comfort are
closely related to the way of keeping, which is probably due to the emergence of a
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number of conditioned reflexes in animals that have been resting in boxes for a long
time, as well as feeding and watering methods.
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Figure 1 - Cowshed for keeping dry cows, heifers 2-3 months before calving,
cows in day cowsheds, calf and newborn cows of a milk production farm for 256
cows (option of combiboxes)
1-premises for service personnel; 2-premises for milking equipment; 3-premises for
feed; 4-premises for milk preparation; 5-group cage for 13 dry cows, 6-group cage

for 9 heifers, 7-binding cage for newborn cows (8 heads); 8-days for hotels (4
pieces); 9-preventorium for calves up to 20 days of age (2 compartments of 8
individual cages); 10-feeding table; 11-delta scraper (US-1,5); 12-manure conveyor
TSG-2,0B; 13-auto drinker; 14-desiccators; 15-combi-boxes.
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Figure - 2 Cowshed for keeping dry cows, heifers 2-3 months before calving,
cows in day cows, preventive clinic for calves and newborn cows of a milk
production farm for 256 cows (option on deep litter)
1-premises for service personnel; 2-milking equipment, 3-premises for feed; 4-premises
for milk preparation; 5-group cage for 13 dry cows, 6-group cage for 9 heifers; 7-binding
of newborn cows (8 heads), 8-days for hotels (4 pieces),; 9-preventorium for calves up to
20 days of age (2 departments for 8 individual cages), 10-feeding table; 11-auto drinker,
12-dezkimki; 13-deep litter; 14-feeding grate.

According to VNTP-APK-01.05, the maintenance of dry cows and heifers
requires the equipment of group cages, which should have appropriate parameters for
the feeding front and area. Thus, for dry cows and heifers 2-3 months before hotels, it
is necessary to have a minimum floor of 4 m? per head in a group cage with a feeding
front of 0.8 m of feeding table.

Keeping dry cows and heifers untethered on deep bedding provides for the
removal of manure after each technological period by bulldozer to mobile transport.
Therefore, Figure 2 shows the option of keeping dry cows and heifers in group cages
measuring 4.2x12.4 m for 13 dry cows (area per head 4.0 m?) and for 9 heifers - in a
cage 4.2x9.2 m (area per head 4.29 m?).

Keeping of cows after calving, during calving and calves in preventive clinics is
the same as in the case of keeping dry cows and heifers in combiboxes and keeping
on deep bedding.
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Table 1 - Use of production space when keeping dry cows and heifers in combine
cowsheds and on deep bedding of milk production enterprise for 256 cows

Modern engineering and innovative technologies Issue 23 / Part 1

. Method of detention In % combibox
Indicator . on a deep .
combibox . to deep litter
litter

Total number of livestock places, pcs. 106 106 100
Dimensions of the building, m 12x84 12x66 -
Total area, m?: total 1008 792 127.3
including per head 9,51 7,47 127,3
Used area in cages and stalls, m?: total 562,2 4432 126,8

including for 1 head 5,30 4,18 126,8
Use of area for keeping animals, in % of total 55,77 55,96 99,7
Reconstruction cost, thousand UAH: total 964,5 487,2 198.0

per 1 cattle place 9,10 4,60 198.0
Savings per livestock month, UAH 4,5 -
Savings equivalent to milk, kg 1500 -
Energy equivalent savings, MJ 4605 -
Savings equivalent to electricity, kWh 383,75 -

Table 1 presents a comparative characteristic of the use of production areas of
dry cows and heifers with their subsequent calving in dairies and after the hotel
keeping of cows and calves in preventoriums.

It shows that the equipment of combiboxes requires 27.3% more production
space than when keeping dry cows and heifers 2-3 months before hotels, on deep
bedding.

It is important that for the reconstruction of a building measuring 12x84 m with
a combibox for dry cows and heifers, 964.5 thousand UAH are needed. At the same
time, 98% less material costs are needed to equip the premises for these animals
when kept on deep litter. This is due to the fact that the corresponding costs are
necessary for the purchase and installation of manure conveyors TSG-2,0 B and US-
1,5. Significant costs are shown for the equipment of combine boxes and floors for
resting dry cows and heifers.

It is characteristic that the hygienic conditions in the reconstructed building meet
the regulatory parameters of the microclimate at the level of the optimal design and
technological regime.

So, the building 12x84 m accommodates dry cows, heifers 2-3 months before
calving in the dairies for hotels, preventive clinics for calves and newborn cows of
the milk production farm for 256 cows with equipment for dry cows and heifers of
combiboxes, and when keeping them on deep litter, a building of 12x66 m is needed.

It is proved that to accommodate 106 heads of cattle, it is necessary to use
27.3% less total building area and 98% less reconstruction costs compared to keeping
them in combiboxes. The hygienic level of keeping animals in the reconstructed
buildings corresponds to the regulatory parameters of the microclimate at the level of
the optimal design and technological regime, so the choice of the method of keeping
animals depends on the specific conditions of the milk production enterprise,
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especially the availability of the necessary amount of bedding and space.

In addition, it was found that the savings from the reconstruction for keeping
cows on deep litter per one cattle place is 4.5 thousand UAH, which is equivalent to
1500 kg of milk, its energy 4605 MJ and 383.75 kW / h of combine units. Therefore,
it is advisable to give preference to the keeping of dry cows and heifers in conditions
of free housing on deep bedding during the reconstruction of livestock buildings.

During the years of formation of the agrarian sector of Ukraine, the flow-shop
milk systems in most milk production enterprises ceased to operate. This was mainly
due to a significant reduction in the number of cows, which led to the filling of the
maternity departments by 20-25%. In such conditions, ensuring optimal conditions of
hotels and reception of newborn calves, prevention of postpartum diseases of cows is
violated. The transfer of hotels in the stalls where cows are constantly kept, calves are
placed near cows, this leads to the spread of mammary gland disease in cows, the
emergence of enzometritis, violation of regulatory sanitary and hygienic parameters
for newborn calves in cold, dirty and damp rooms. The flow-shop system of milk
production on an industrial basis includes frequent regrouping of animals, the
formation of new sections, changes in feeding and housing conditions, the
introduction of different milking regimes in the maternity ward and the production
sector (milking parlor). These and other factors are rational from the point of view of
current production, but often cause stress in animals, which adversely affects their
nervous system and hormonal status, disrupts the vital rhythm, and as a result, can
lead to a decrease in productivity and premature culling.

Thus, it 1s advisable for specialists working in dairy farming to introduce a
comprehensive training of heifers using pneumatic udder massage in the second half
of pregnancy. The formation of the dairy herd should be carried out by animals at the
end of the first lactation. According to the Departmental norms of technological
design of livestock enterprises, maternity departments (sections) are provided for
calving cows and heifers.

On farms of small capacity it is necessary to use part of the livestock building
for the maternity department. In each particular enterprise, depending on the capacity,
a technological project of the maternity department is developed.

Preventive measures for animals are provided by hygienic conditions of
detention, standardized feeding, veterinary and sanitary measures, etc. There can be
many options for the placement of maternity wards, but the basic provisions are the
same in all maternity wards, which is relevant in the reconstruction of existing
buildings.

Research methodology. In the building 12 x 72 m, a part of the room is
allocated where the maternity ward for a milk production farm for 64 cows is located.
The number of livestock places in the maternity department is proposed to provide
70% of hotels in the winter-spring period, that is 45 hotels. For the hotels of cows
kept in the prenatal section it is necessary 7 days, hotel 2-3 days, after hotels-10 days,
a total of 20 days: 45x20/120 9 places.

Fetal genes are the main factor that determines the intensity of growth and the
period of accumulation of critical mass, at which the fetus induces signals that form
the prenatal and birth situations in physiological conditions. The term of fruiting
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depends not only on the intensity of fetal weight gain, but also on the speed of
maturation of its signaling system, that is, the hypothalamic-pituitary-adrenal
complex.

In each section of the maternity ward for cows there are the following livestock
places: in the prenatal - 8 x 7/20 3 places; in the delivery room - 8 x 3/20 = 2 places
(1.2 rounded to 2); in the postpartum period - 8 x 10/20 = 4 places.

In the dispensary calves are kept until 20 days of age. Then it is necessary to
provide: 45 x 20/120 = 8 places. For deep-calving cows, the stall is 1.5m, for
newborn cows - 1.2m, the size of the day house for hotels is 2.5 x 3.0m. Calves are
kept in the dispensary in individual cages. All other parameters of stalls and cages are
equipped in accordance with VNTP-APK - 01.05.

The development of the technological project provides for: maternity
department of the farm for milk production with strict observance of preventive,
veterinary and sanitary and technological measures that guarantee the protection of
animals from the introduction of pathogens. Thus, cleanliness is constantly
maintained in maternity wards, calf dispensaries, feed and bedding rooms,
disinfection, disinsection, deratization are systematically carried out.

In the conditions of small farms, dry cows and heifers are transferred to the
maternity section before the planned calving in 7 days. Before transferring to the
maternity section, animals are cleaned, contaminated areas are washed with warm
clean water and wiped dry, hooves are cleaned of manure and disinfected with 1-2%
formaldehyde solution or 0.5% caustic soda solution (Fig. 3).

In the section for cows before calving they are kept in three tethered stalls. For
calving, there are pens. The cows are transferred to the pens when there are signs of
calving. After calving, cows with calves are kept for 2 days, and then in a section of 4
stalls. Cows are kept tethered, but milked manually.

It is important to observe preventive measures for the care of newborn cows,
which are given a bucket of warm salted water every half hour. In the dairy cow with
calf is kept on a deep straw bedding. The cow licks the calf. After two days the calf is
transferred to the dispensary. Individual round-shaped cages placed on a 20-30 cm
layer of straw, where the calf is kept up to 20 days of life. This design of the cage
allows you to control the health of the calf and prevents them from licking.

For the prevention of calf diseases, colostrum is given to calves in 45-60
minutes after birth. The norm of drinking colostrum 3-4 times a day is 1.5 liters.
Normal colostrum in the first days has a light cream color. From the first days of life,
newborn calves need water.

An hour after drinking colostrum, calves are given cooled boiled water
(temperature +20 ° C). From the age of 5 days, calves are given benign hay. From the
15th day - concentrated feed, fodder carrots and beets.

On the 21st day of life, calves are transferred to specially equipped group cages
(in this room or in another). After each calving, in order to prevent the development
and accumulation of conditionally pathogenic and pathogenic microflora in the dairy
and maternity sections, the litter, fetal water is cleaned, dirty litter is cleaned and
replaced with new one. Once a week, sanitary cleaning and disinfection of all vacated
stalls and cages, technological passages, drainage grooves are carried out.
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Figure - 3 Plan and section of the building with a width of 12 meters of frame
construction with the placement of the maternity section for a farm for 64 cows.
1-room for service personnel, veterinarians, specialists and equipment,; 2-room for
bedding and feed; C-section for cows before calving, 4-day stalls for calving; 5-
preventorium for calves; 6-section for cows after calving,; 7-manure channels; 8-
manure conveyor; 9-technological passage; 10-vestibule, 11-individual cages for
calves, 12-feeders, 13-auto waterers.

Sections of the maternity department in the presented technological design of
the part of the building 12 m wide by 10.5 m provide for compliance with hygienic
parameters of the microclimate. The enclosing structures of the maternity unit
provide storage of heat emitted by cows and calves. Floors for keeping cows and
calves are wooden, which retain heat well and are most accessible during the
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reconstruction of maternity departments. The relative humidity should be under
special control, which should not increase to 78%. Thus, cleanliness, optimal
temperature and moderate humidity are components of the healthy condition of
calves. In the presence of dust and harmful gases, the barrier functions of the
respiratory tract in calves are weakened.

In addition to general preventive measures for the arrangement of maternity
departments for a farm for 64 cows, it is advisable to offer special measures. Thus, it
is necessary to constantly monitor the level and state of metabolic processes in cows
and heifers. The reserve alkalinity, the content of calcium, inorganic phosphorus,
carotene, total protein and sugar in the blood of cows, and the content of ketone
bodies in urine and milk are investigated. In case of calf diseases, they are isolated,
litter and manure from sick calves are burned.

In summer, the premises of the maternity department are temporarily freed from
animals, thoroughly cleaned, disinfected three times and sanitized for 1.5-2 months.
Near the maternity department, walking and feeding grounds are equipped for the
organization of walks and mocions for cows. It is important to ensure a quick outflow
of water on the walking grounds.

Systematic control over the technology of feeding cows and calves in the
maternity department is involved in the maintenance of relevant documentation:
evaluation of diets for nutrients; control over feed intake; organoleptic evaluation of
feed; compliance of average daily weight gain with a given diet, feeding regime and
feed preparation technology; control over the implementation of the daily routine;
control over sanitary days; control over metabolism.

The maternity department and dispensary works on the principle of closed type.
Thus, at the entrance to the maternity ward, there are disinfectant trays, which are
systematically filled with disinfectant solution.

The organization of work in the maternity department and the calf dispensary is
carried out by an operator who serves cows and calves. He prepares cows for calving,
monitors the condition of the mammary gland, prevents functional disorders of
tissues, ensures the completeness of milking, massages the udder, and milks newborn
COWS.

The load on the operator is three cows before calving, two in the dairies, four
after calving and eight calves of preventive age.

The operator's duties include a strict regime of giving milk to calves,
maintaining cleanliness of the premises and calves, replacing bedding and weighing
calves.

Thus, with planned calving of 62 cows and 10 first-calf cows, calf safety is 82%
or 59 calves. In moderate conditions, the safety of calves reaches 98.4% or 1370
calves - 69. The energy consumption of newborn calves in the new conditions is only
274.4 MJ, and according to the old technology 363.9 MJ. Thus, 3356.6 MJ were
saved, which is equivalent to 279.7 kWh of electricity.

At night, the condition of calves in the maternity department is monitored by an
employee on duty, who is appointed one for the entire building.

Thus, it was established that in the part of the building 12 meters wide there is a
maternity ward for the farm for 64 cows: three stalls for cows before calving in 7
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days; two day cages for calving; four stalls for cows after calving and eight individual
cages for calves of the preventive period, as a result of such placement in an isolated
maternity ward, the prevention of calf disease is ensured.

To accommodate a maternity unit for a farm with 64 cows, 12 x 19.5m or 234
m? of production space is required in a 12 x 72 m building.

Conclusions.

On the basis of experimental studies, the advantage of untethered keeping of dry
cows of the Ukrainian black-and-white dairy breed in a separate section of the barn
over tethered keeping in stalls has been proved, which is achieved by reconstruction
of livestock buildings and ensuring optimal microclimate parameters.

The expediency of applying new approaches to the calculation of the number of
livestock places in livestock buildings, which depends on the number and duration of
stay of animals in the corresponding sex and age group, as well as the pace of herd
expansion, is shown. For keeping cows of the Ukrainian Black-and-White dairy breed
it is recommended to use stalls, the size of which depends on their body weight and
the oblique length of the body.

The most comfortable in terms of microclimate parameters (reducing the content
of harmful gases, water vapor, the number of microorganisms in the air and noise
arising from the operation of machines and mechanisms in the process of milk
production) is the separation of dry cows from milking cows in an isolated section
equipped with free-stall cubicles.

In addition, keeping calves, young animals and heifers free-range in group cages
on deep bedding and tethered keeping of some groups of cows allows to receive 2257
tons of organic fertilizers per year, which provides fertilization of 150 hectares of
sown areas and receipt of 42 ¢ feed per conditional head of fodder.

In the 18%72 m building, the farmer produces 3200 kg of milk, raises 14 heifers
and sells 286 kg of beef, which allows him to make a profit of 205.5 thousand UAH
without taking into account the production of 2257 tons of organic fertilizer.
Recoupment of reconstruction costs is 2.37 years, and new construction - 8.96 years.

The use of the latest technologies in the new construction of milk production
enterprises requires significant capital investments. In a highly mechanized
enterprise, capital investment per cattle place reaches up to 25 thousand UAH. When
reconstructing a livestock building, capital investments are reduced by 2-4 times
depending on the use of equipment and its cost.

The reconstruction of the livestock building for the maintenance and operation
of only dairy cows with a milk yield of more than 5000 kg of milk per year is
relevant. Therefore, it is necessary to take a comprehensive approach to the
assessment of energy-saving technological solutions for the maintenance of cows,
their milking, manure removal, feed distribution, etc.
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Abstract. The results of research on the influence of cultivation technology on the formation
of fodder productivity of one-year fodder grass stands are presented. It has been established that
the sowing of cereal and leguminous crops in mixed crops improves the nutritional value of forage
and increases the productivity of the forage area in terms of forage N3oP45Kys.
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Introduction

Providing the population with high-quality food products in full is the most
important task of the agro-industrial complex. Solving this problem depends
significantly on the productivity of the livestock industry, the effectiveness of which
is determined by the availability of a sufficient amount of high-quality fodder [1].

One of the ways to solve this problem is to grow leguminous-cereal mixtures for
green fodder on arable land. Such mixtures have many advantages over single-species
crops. First of all, the combined cultivation of cereal and leguminous crops increases
the nutritional value of feed due to the high content of feed protein and essential amino
acids in leguminous plants. In addition, thanks to the formation of mixed crops, the
productivity of photosynthesis is intensified, a higher yield of dry matter is formed, and
soil fertility is used more effectively [2]. An example of such crops is the cultivation of
mixed crops of field peas in a mixture with triticale yarrow [3, 4].

However, the level of productivity of crops of legume-cereal grass mixtures
depends significantly on the fertility of the soil, weather and climatic conditions and
technological methods of cultivation, in particular, on the species and varietal
composition of crops and their ratio, on the availability of nutrients, sowing and
mowing periods, sowing rates, etc. [1 ]. Therefore, today the issue of studying the
specifics of the reaction of plants of annual cereal and leguminous crops to the
conditions of their cultivation, identifying the main regularities of the formation of
fodder agrophytocenoses, developing effective methods of managing their
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productivity based on a reasonable selection of species in the composition of grass
mixtures and norms and doses of mineral fertilizers during formation is an urgent
issue agrophytocens of legume-cereal grass mixtures [2, 3].

The purpose of the research was to study the peculiarities of the formation of
fodder productivity of one-year fodder grass stands depending on the technological
factors of cultivation.

Research materials and methods.

Field experiments were carried out in 2020-2021 in the fields of the
Shevchenkivske Agricultural Production Plant of the Kyiv region on sod-podzolic
light loamy soil with a humus content of 1.5-2.3%, easily hydrolyzed nitrogen - 76
mg/kg, mobile phosphorus - 102 mg/kg and exchangeable potassium — 61 mg/kg.

The experiment was laid out according to the scheme: Factor A - sowing rates,
% 1. Triticale yare, 100; 2. Peas, 100; 3. Triticale yare, 50+field peas, 50; 4. Triticale
yare, 60+field peas, 40; 5. Triticale yare, 70+field peas, 30; Factor B — rates of
mineral fertilizers, kg/ha per year 1. Without fertilizers (control); 2. Nso; 3. N3o; Neo;
4. N30P4sKys. Field peas and triticale were sown in the usual row method in one row
with the sowing rate, respectively, of 2.0 and 5.0 million/ha of similar seeds [5].

In the experiments, spring triticale of the Bulat Kharkiv variety (originator — V.
Ya. Yuryev Institute of Plant Breeding of the National Academy of Agrarian
Sciences of Ukraine, 2019) and seed pea of the Nadiya Podillia variety (originator —
Podillia Institute of Forage and Agriculture of the National Academy of Sciences,
2014) were studied.

Results and their discussion.

An important indicator that characterizes the nutritional value of feed is the
harvest of feed units and the level of their provision of digestible protein.

According to the results of our research, it was established that the collection of
fodder units from single-species crops of spring triticale in the control variant was 4.25
t/ha, and when applying N30 and N60, it was 4.91 and 4.93 t/ha, respectively (table).

The maximum collection of fodder units was obtained with the application of
complete mineral fertilizers at the rate of N3oP4sK4s — 5.51 t/ha. Single-species sowing
of field peas ensured the collection of fodder units in the control variant at the level
of 3.68 t/ha, and when fertilizers were applied - in the range of 3.98-4.20 t/ha.

For sowing spring triticale and seed peas in a mixture, the maximum collection
of fodder units - from 4.00 to 4.52 t/ha was obtained for sowing the specified crops
with sowing rates of 60 : 40%. The maximum output of fodder units from one hectare
—4.52 t/ha was obtained by applying only nitrogen fertilizers in the dose of No.

For spring triticale and field peas with rates of 50% of the rates of sowing of
these crops in single-species crops, the collection of fodder units was 3.80-4.26 t/ha.
The most productive at this seeding rate were mixed crops with the application of
nitrogen fertilizers in a dose of N30 - 4.27 t/ha.

For sowing with the sowing rate of components 70 : 30%, the collection of
fodder units was 3.44-4.35 t/ha, including in the absence of fertilizer - 3.44 t/ha, with
the introduction of only nitrogen fertilizers — 4.21-4 .35 t/ha, for application of
complete mineral fertilizer in the norm N3oP4sK4s — 4.20 t/ha.
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Fodder productivity of mixed crops of spring triticale and seed pea depending
on technological methods of cultivation, average for 2020-2021

Species composition Collection | Collection of | Provision of a feed
and rate of sowing Fertilizer rate of fodder digestible | unit with digestible
components, % units, t/ha | protein, t/ha protein, g

without fertilizers 4,25 0,38 90
. . Nso 4,91 0,46 95
Triticale spring, 100 Neo 4.93 0.51 104
N3oP45Kas 5,51 0,57 104
without fertilizers 3,68 0,55 153
Nio 3,98 0,70 176
Sow peas, 100 Neo 4,23 0,76 180
N3oP45Kas 420 0,80 191
without fertilizers 3,80 0,48 127
Triticale spring, 50 | Nso 4,27 0,66 155
+ Sow peas, 50 Neo 426 0,67 158
N30P45Kus 4,24 0,69 169
without fertilizers 4,00 0,49 124
Triticale spring, 60 | Nso 4,47 0,69 155
+ Sow peas, 40 Neo 4,52 0,70 156
N30P45K4s 4,49 0,76 171
without fertilizers 3,44 0,43 125
Triticale spring, 70 | N3o 421 0,61 145
+ Sow peas, 30 Nso 4,35 0,67 155
N3oP45Kas 420 0,68 165

When spring triticale was sown in a single-species crop, the yield of digestible
protein was 0.38-0.57 t/ha. The lowest values for this indicator - at the level of 0.38
t/ha, were noted for absolute control, the maximum - 0.57 t/ha for the application of
complete mineral fertilizer at the rate of N3oP4sK4s The yield of digestible protein was
0.55-0.80 t/ha when sowing peas in a single-species crop. The minimum values (0.55
t/ha) were noted on the site in the control variant, the maximum values were 0.80 t/ha
for the application of complete mineral fertilizer in the norm of N3oPsKys.

When sowing spring triticale and seed pea in mixed crops, the collection of
digestible protein was 0.48-0.68 t/ha. Moreover, when sowing on an unfertilized
agrobackground, a lower yield of digestible protein was noted in the variants where
field peas and triticale were sown in a ratio of 30 : 70%. When sowing cereal and
leguminous components with sowing rates of 50 : 50 and 60 :4 0%, respectively, the
yield of protein was almost at the same level - 0.48-0.49 t/ha.

In general, when cereal and legume components were sown with sowing rates of
50:50 and 60:40%, with the introduction of only nitrogen fertilizers, the yield of
digestible protein was 0.66-0.70 t/ha. For sowing with sowing rates of 70:30% and
application of mineral fertilizers in the rate of Ng and N3oPssKys, the yield of
digestible protein was 0.67-0.68 t/ha.

The feed value of the plant biomass of mixtures of spring triticale with field peas
is determined by the supply of the feed unit with digestible protein. An increase in the
doses of mineral fertilizers leads to an increase in the collection of digestible protein
from the crop and an improvement in its supply to the fodder stock. The highest
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efficiency of nitrogen fertilizers was noted in single-species sowing of field peas,
where the collection of digestible protein was 0.70-0.80 t/ha with a content of 176-
191 g in one fodder unit.

The availability of one fodder unit of fodder obtained from single-species
sowing of spring triticale on unfertilized plots was 90 g, for the application of
nitrogen fertilizers - 95-104 g, for the application of complete mineral fertilizer in the
norm N3oP4sKss — N30P45K45 - 104 g. That is, for sowing triticale in a single-species
crop, the supply digestible protein of the fodder unit of its green mass only
approached the level of the zootechnical norm, however, it did not meet it.

When triticale was sown in a mixture with peas on unfertilized areas, the
collection of digestible protein increased by 12.7-28.1% compared to single-species
sowing of cereal crops, therefore, accordingly, the supply of digestible protein per
feed unit also increased and amounted to 125-171 g.

When cereal and leguminous components were sown with sowing rates of
50:50%, the supply of digestible protein per feed unit even in the unfertilized version
corresponded to the zootechnical norm and amounted to 127 g. With the introduction
of nitrogen fertilizers in doses of N3y and Ng, it increased to 155 and 158 g,
respectively. With the introduction of complete mineral fertilizer, the supply of the
fodder unit was 169 g. With the sowing of peas at the rate of 30% and the
introduction of N3P4sKys, each fodder unit accounted for 165 g of fodder protein. For
growing on the same agricultural background, but sowing the leguminous component
at a rate of 40%, the values of this indicator were the highest and amounted to 171 g.
It was also established that when sowing cereal and leguminous components with the
rates, respectively, of 50 : 50 and 60 : 40% different doses of nitrogen fertilizers did
not have a significant effect on the availability of digestible protein of the feed unit.

Conclusions and suggestions.

Thus, the sowing of cereal and leguminous crops in mixed crops improves the
nutritional value of forage and increases the productivity of the forage area in terms
of forage protein output. The most complete fodder, in which each fodder unit
contains 171 g of digestible protein, is provided by the following technological
model, which involves sowing triticale and pea with sowing rates of 60:40% and
applying N3oP4sK4s. The obtained data should be taken into account when planning
highly effective sowing of fodder crops with a high formation of digestible protein.
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It was established that in order to accelerate the selection of the Ukrainian Black-and-White
dairy breed, it is advisable to conduct selection by production types, where for milk production
enterprises preference should be given to the dairy type of cows, which will reduce milk production
costs by 8.1% compared to cows of close to dairy type and by 22.9% compared to cows of dairy-
meat type. In addition, cows of production types differ significantly in live weight and milk
production. Thus, cattle of dairy type by milk yield for 305 days prevails over animals of close to
dairy type by 974 kg and dairy-meat type by 2297 kg, by fat content by 0.04 and 0.15% respectively.

The creation of control barns allows breeders to conduct targeted selection of cattle for the
desired dairy type, where they are evaluated in the second or third month after calving on a point
System.

Keywords: breeding, constitution, Ukrainian black-and-white dairy breed, milk, body build,
production type.

Providing the population of any country with high quality food is a global
problem of development of the international community. A special place in solving
the food problem at the regional, national and global levels belongs to agriculture.
That 1s why, ensuring a dynamic, stable and at the same time sufficiently effective
development of the livestock sector is one of the urgent and urgent tasks of the
economic policy of the young Ukrainian state [1].

Industrial methods of livestock breeding are aimed at breeding standardized
animals in terms of productivity, live weight, exterior, constitution, technological
features, etc.

Therefore, the selection of cows from breeding mothers is essential in the
reproduction of the herd. But the mothers of the breeding nucleus must correspond to
the dairy type of cattle. The most effective method is the selection of cows by linear
evaluation because each exterior trait is closely related to the health of cows,
reproduction, milk production and heredity. Selected cows in the breeding group
should be provided with normalized feeding and comfortable conditions. In many
countries with developed animal husbandry, breeding by lines in the established for
domestic breeding science and practice understanding is not used now. A certain
paradox is that the "crisis of the genre" is developing with the widespread
introduction of the principles of large-scale breeding at the general breed level of its
organization into breeding practice. The method of breeding by lines, which received
in Western Europe a certain theoretical and practical development in the late XIX -
early XX centuries, by the middle of the last century is losing popularity and
recognition as a special method of breeding system. In Denmark, at the VI
International Congress on Animal Husbandry in 1952, none of the speakers in the
analysis and classification of methods of breeding farm animals does not distinguish
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breeding by lines among the effective methods of factory work. Generalizing
provisions "Modern views on breeding methods. Pure breeding and crossbreeding"
noted the assessment of line breeding and the conclusion that it is impossible to
recommend this method for widespread use due to the limited choice of outstanding
sire. This point of view was generally recognized by foreign scientists. In recent
decades, the main attention in the improvement of dairy cattle abroad has been paid
to increasing the accuracy (objectivity) of the assessment of breeding value of sires
and intensive use of identified bulls-leaders, rather than breeding by lines. Thus, in
1976 at the international conference in Sweden on the topic "Breeding of dairy cattle
in the 80's" breeding by lines was not mentioned at all. However, the famous
American scientist John F. Leslie even in the third edition of the textbook "Genetics
of livestock improvement" (1978), which was published in Russian translation by
D.V. Karlikov in 1982 under the title "Genetic basis of breeding of farm animals",
not only recognizes the legitimacy and feasibility of using the method of breeding by
lines in case of detection of a sire of high breeding value (first of all, by the quality of
offspring), but also suggests the prospects for its wider use in the future [9, 10].
Defining inbreeding as a form of inbreeding (usually moderate), in which attempts
are made to concentrate the heredity of one ancestor or one line of ancestors in linear
animals, he illustrates different systems of inbreeding with five possible schemes of
such inbreeding. In the given schemes it is supposed to use inbreeding from
moderate, almost classical for breeding by lines of degrees. The latter scheme
practically repeats the one actually applied by M.F.Ivanov when creating the Askania
I line in the Ukrainian steppe white breed of pigs, the kinship of the proband (linear
animal) with the ancestor is traced schematically by 2-4 lines against one in the
outbred animal, therefore, according to J.F.Leslie, this method is called "breeding by
lines" [1, 14].

Thus, despite the rejection of the majority of scientists in Europe and North
America with developed animal husbandry, the method of breeding by lines is
recognized by some of them as not only possible and expedient, but even promising
and effective method of breeding improvement of populations of farm animals in the
modern, focused on the maximum use of a limited number of sires-leaders of breeds
of large-scale selection system. The genealogical analysis of the best modern breeds
of North American and European breeding, which are improved by identifying and
maximizing the use of sires-leaders of high breeding value in terms of offspring
productivity, shows the use, perhaps unconsciously and not planned, of many
elements of both classical and modern methods of breeding by lines [12].

Breeding is the science of breeding and improvement of breeds, types, herds,
lines and families on the basis of selection, selection and use of various methods of
breeding farm animals that contribute to the directed change of heredity of animals
[13]. Livestock breeders have always sought to embody the individual qualities of
highly valuable individuals in the group, that is, to get as many descendants as
possible from them. Particular attention is paid to the role of individual heredity in
the system of selection and selection in the creation of breeds, types, herds, lines and
crosses [18].

In the conditions that have arisen in Ukraine as a result of the crisis, high-value
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animals have not only a low degree of realization of genetic potential (in 1992 it was
only 30%), but they also cannot function normally, that is, due to diseases and other
reasons, they are prematurely withdrawn from the herd. At the same time, practice
has shown that less valuable genotypes are more stable. Therefore, when selecting,
special attention is paid to the interaction of genotype with the environment, that is,
the phenomenon in which the best genotypes are more productive in better
environmental conditions, and the worst genotypes are better in worse conditions [19,
21].

The most valuable cow is considered to be the one that gives good milk yields
from year to year and has the ability to withstand high physiological stress during
lactation for a long time, characterized by high milk production. But in order to use
the animal more efficiently, it is necessary to identify its productive qualities as early
as possible, so it is necessary to evaluate cows by the first lactation and even by
segments of the first lactation. To quantify the milk productivity of cows for each
lactation, the main measure is milk yield for 305 days and productivity, which is
more correlated with lifetime milk yield, better characterizes the value of animals
[22].

Cows are evaluated simultaneously by quantitative and qualitative indicators of
milk productivity. Until recently, the main quantitative indicator was the fat content
in milk, and now more attention is paid to the evaluation of protein content. The
economic and especially breeding value of animals is determined by a combination of
quantitative and qualitative indicators of milk productivity [26].

Milk productivity of cows is characterized by the quantity (milk yield, kg) and
quality (composition, %) of milk obtained from a cow during the lactation period.
Milk productivity varies in a fairly wide range: from 1000 to 25000 kg and more.
These differences in shares are due to the conditions that affect the level of milk
productivity, rearing of young stock, feeding, maintenance, level of selection and
breeding work in the herd, breeding value of cows and bulls. The potential genetic
potential of our domestic breeds is quite high, which is confirmed by the milk yields
of cows in the best farms [27].

The genetic potential of productivity is determined experimentally, as well as on
the basis of population genetic calculations in purebred and crossbred animals [16].

There are population, breed, group and individual genetic potential. Although
local cattle have a much lower genetic potential, its actual potential under similar
environmental conditions exceeds the level of productivity of crossbreds. That is,
black and white cattle are more adapted to local environmental conditions.

Efficiency of evaluation of breeding qualities of livestock depends on well-
organized accounting. Accounting of milk productivity is carried out by conducting
control milking. On breeding farms they are held once a decade, on commercial
farms - once a month.

The maximum daily milk yield for lactation in cows is observed in the second
month of lactation and is approximately 1/200 of the milk yield for 305 days.

Milk fat content is determined once a month. For analysis, daily milk samples
are taken from each milking in proportion to the milk yield. To calculate the average
fat content in milk per lactation, the percentage of fat for each month is multiplied by
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the milk yield. The result is 1% milk. Monthly data of 1% milk are summed up and
divided by the milk yield per lactation. To determine the amount (kg) of milk fat, the
sum of 1% milk must be divided by 100.

The essence of tandem (sequential) selection is that for several generations
animals are selected for one of many traits. When a certain degree of expression of
the trait is reached, the selection begins to be carried out for the second, then for the
third trait. Thus, the herd can increase milk yield, fat and protein content in milk,
improve the shape of the udder.

However, a comprehensive assessment of animals does not mean that a large
number of traits should be used in the selection. Only the main indicators should be
taken into account, which include productivity, strong constitution, fertility. the
number of animals in the selection is often a decisive factor.

Livestock breeders have always sought and strive to embody the individual
qualities of highly valuable cattle in the group, that is, to get as many descendants as
possible from them. The improvement of herds and breeds of farm animals, as well as
the transformation of their heredity in the desired direction is achieved mainly by
selection and selection when creating breeds, types, herds, lines and crosses. As a
result of purposeful selection of animals for several generations in the genotype of
individuals there is an accumulation of genes that control a high level of productivity.
In order to genetically improve the animals of a separate herd or breed as a whole, it
1s necessary to obtain offspring from the best economically useful traits of individuals
and to remove animals with undesirable qualities from breeding. As a result of
purposeful selection of animals for several generations in the genotype of individuals
there is an accumulation of genes that control a high level of productivity [5].

3increase in the production of milk and dairy products is one of the important
tasks of the agro-industrial complex of Ukraine, because milk provides the human
body with all the necessary nutrients, minerals and biologically active substances and
is one of the main human foods and raw materials for the production of various dairy
products. In nature, there is no other product, except milk, which contains such an
amount of nutrients, minerals, biologically active substances, is characterized by high
digestibility, has a positive effect on the human and animal body. The importance of
milk is also explained by the fact that it contains everything necessary for life, growth
and development of the organism [2].

Large-scale breeding is a centralized system of scientifically based, breeding
and genetic, biotechnical, organizational and economic measures that provide a
systematic constant progress in a particular livestock population. It is based on a
breeding program, which can be characterized as a technological organization of a
phased assessment of the selection, selection and use of the best breeding animals,
which allows to achieve the greatest genetic progress of the population at the lowest
material costs of labor [2].

Large-scale breeding has set the following tasks: breeding new types and lines
of animals resistant to diseases, which in the conditions of industrial livestock
breeding becomes one of the main aspects of breeding aimed at creating herds
capable of realizing high genetic potential of productivity [18].

One of the most effective methods of improving animals in purebred breeding is
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breeding by lines. Its purpose is the development and consolidation of valuable
features of the best animals in the descendants. It should be noted that the line is
primarily a product of purposeful work of breeders. In the population of the black-
and-white breed there are many modern lines and related groups connected by origin
with the bull of the Dutch breed - the ancestor of the Annas Adema line. As a result
of custom pairings, the following bulls-improvers were obtained and evaluated by the
quality of their descendants: Vikumer 4086 LHV-268, Athlete 4098 LHV-379, Tins
1885 LHV-438, Futo 3 LHV-72, Mars 234 LHV-348. The productivity of their
daughters during the first lactation ranged from 3864 to 4504 kg of milk with a fat
content of 3.6 to 3.78% [2]. Currently, work is being done with these related groups
to improve productive and breeding qualities. Along with breeding on lines, the
system of purebred breeding includes work with families, which is to prevent the
removal of heifers from the herd from highly productive cows until they are
evaluated for their own productivity. When drawing up selection plans, it is necessary
to analyze in detail the results of pairings of cows of one or another related group
with bulls of certain lines.

Breeding and selection by families is one of the ways to solve the problems of
increasing milk yield and fat-milk content of black and white cattle

The intensity of selection depends on the productivity of the mothers of the
breeding nucleus and for effective selection - the mothers of the fathers. Preference
should be given to purebred breeding, which allows to preserve the characteristics of
mothers and fathers in many generations.

The lack of specialized enterprises for growing heifers today increasingly
encourages producers to buy cattle in small batches, and from different farms for a
long time, which negatively affects the selection and breeding work with the herd.
The formation of a herd of animals of different genetic potential, age and adaptability
to environmental factors does not contribute to high milk production of cows.
Different conditions of feeding and keeping heifers in farms have an ambiguous
effect on the acclimatization of animals, their behavior and future milk production.
Commercial farms with milk production practically do not conduct selection for
systematic and purposeful reproduction of herds and their breeding.

Thus, it is necessary to choose methods of selection of cows in the breeding
core, which will be simple, accessible to specialists of agricultural enterprises and
will not require significant material costs.

Therefore, it is advisable to select cows by evaluating their exterior, constitution,
body measurements, body dimensions, body structure indices, special eyrosomia
indices.

Based on this, the selection of cows by types of constitution is an integral part of
advanced technologies for the production of livestock products.

Evaluation and distribution of cows by production types. Organization of
reproduction and evaluation of sire bulls by quality of offspring is one of the most
important elements of breeding programs in dairy cattle breeding. A multi-stage,
intensive selection of sire bulls has been introduced. According to growth energy,
body type and sperm quality, only 50% of the bulls are selected to complete the
livestock of breeding enterprises [3].
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When evaluating sires by only one indicator (milk yield of daughters) the
number of bulls-improvers is about 25-30 %, by two indicators (milk yield, fat
content in milk of daughters) up to 10-20 %. Thus, due to the intensity of
improvement of breeding herds, the percentage of bulls-improvers decreases [15].
For the identification of one bull for breeding 8-10 bulls and more are selected.
Therefore, there is a need to improve the work of the breeding service for the
selection of the best cows in the breeding group that would meet such requirements.

One of the primary tasks of the breeding service is to improve the system of
evaluation and selection of cows to obtain high production performance.

In the selection of dairy cattle, the evaluation and selection of cows in the
breeding group in order to obtain high milk yields is of great importance. It is known
that 20-30% of the total effect of selection is due to the correct selection of cows for
reproduction of the herd. The size of the group is determined based on the culling of
animals and extended reproduction [20].

Cows are evaluated and selected in a group of breeding mothers in three stages.
At the first stage, the breeding value of the cow is estimated by milk yield and fat
content in milk. At the second stage, the number of traits for selected cows according
to these indicators is increased depending on the purpose of selection. At the third,
final, stage, cows, in addition to these traits, are selected taking into account the
reproductive capacity: cows should calve regularly, they should not have any cases of
difficult births, dead calves, abortions and gynecological diseases. The age of first
calving, inter-calving period, service period, duration of pregnancy, etc. [25].

Mothers of repair heifers should have high productivity indicators, known origin
for at least four rows of ancestors and meet the following minimum requirements:
milk yield not less than 150%, fat content in milk 0.2% higher than the breed
standard (not less than 3.8%).

Under the same conditions, preference is given to mother cows belonging to
highly productive families. As an additional source of information, data on milk
productivity of the father's mother, mother's mother, etc. [3].

Obligatory for cows-mothers of repair heifers are: strong constitution, clearly
expressed exterior, characteristic of dairy cattle, suitability for machine milking
(udder bath or cup-shaped, with evenly developed lobes, teats of the correct shape,
normally developed and placed, high milk yield). Calculations show that at high
intensity of selection, taking into account these requirements, there is a shortage of
the required number of mothers of repair heifers. Therefore, in milk production farms
it is necessary to organize individual separation of cows to record indicators.
Specialists of milk production farms select mainly young animals for breeding, which
come from highly productive mothers with a clearly expressed milk type, good
health, strong constitution and skeleton. Animals should belong to the elite and elite-
record class.

It i1s known that the milk production of cattle depends on many genetic and
paratypic factors. One of these factors is the production types of animals. Animals of
any dairy breed in the direction of productivity can be divided into several types, and
these types are inherent not only for breeds of combined crossbreeding, but also for
dairy breeds. Selection taking into account one or another type makes it possible to
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create highly specialized highly productive dairy herds or herds of animals that
combine milk and meat productivity at a faster pace.

We aimed to study the exterior-constitutional features, live weight and milk
production of cows of different production types of Ukrainian Black-and-White dairy
breed. As a basis for differentiation of cows of this breed by production types, we use
the index of production typicality. The grouping of animals by type is based on the
deviation of 0.4 & from the average value of the herd's IBT. According to this method,
the herd of cows of the Ukrainian black-and-white dairy breed is divided into three
production types - dairy, close to dairy and dairy-meat. The number of cows of these
types was almost the same and is respectively 33.3, 31.1, 35.6% (Table 1).

Table 1 - Number and share of cows of different production types

Ne Name of the type Calculation Type Number of cows
type method | parameters | heads A
I | Dairy > M+0,46 > 4.4 15 333
IT | Close to dairy M=+0,40 36-4,4 14 31,1
IIT1 | Dairy and meat <M -0,4% <3,6 16 35,6
Total X X 45 100

Table 1 shows that the parameters of the type are within the dairy direction of
productivity not more than 4.4; close to dairy - up to 3.6, and dairy-meat - not more
than 3.6. These data indicate that in this cattle population there are representatives of
all types. Therefore, there is enough material for research, where out of 45 heads:
dairy type 15, close to dairy type 14 and dairy-meat type 16. The exterior of dairy
cattle is characterized by a well-developed middle third of the body, good
development and morphologically correct forms of the mammary gland, angular body
shape, correct posture of the limbs.

In cows of production types, there is a clear dependence of body structure
features on the direction of their productivity. In particular, animals of dairy direction
of productivity are characterized by good development of the trunk in height and
length of the chest with relatively smaller latitudinal measurements, which is typical
for animals of specialized dairy type (Table 2).

Table 2. - Body measurements of cows of different production types (X™+S7), cm

Name of measurements I Product;;)n types T By the herd
Height at the withers 135,2+0,6 | 132,1+0,6 | 132,8+0,5 133,440,3
Chest depth 68,8+0,8 | 70,8+0,3 | 71,50+0,5 70,4+0,4
Chest width 42,6+0,6 | 43,6+0,5 | 43,5+0,4 43,2403
Chest circumference 202,2+1,2 | 200,2+1,2 | 200,3+1,0 200,9+0,6
Oblique length of the torso | 170,8+1,5 | 165,9+1,3 | 164,8+1,0 167,2+0,8
Width in the clubs 50,9+0,7 | 52,0+£0,6 | 52,7+0,5 51,940,3
Wrist circumference 20,0+0,1 19,8+0,7 | 20,2+0,1 19,9+0,2
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Thus, the height in the withers of dairy cows prevailed over the animals of 1T and
IIT groups by 2.4-3.1 cm, and by the withers - by 4.9-6.0 cm with a highly probable
difference of p<0.01-0.001.

At the same time, they are inferior to animals of other types in chest width (0.9-
2 cm), width in clubs (1.1-1.8 cm) with probable difference (Table 3).

Table 3. - Difference between groups of animals by body measurements, cm

Difference and its probability

Name of measurements I LI LI
Height at the withers +3,1+£0,8 3,9 |2,4+0,8 3 1-0,7+0,8 0,9
Chest depth -2+0,8 2,5 |-2,7£0,9 31-0,7£0,6 12
Chest width -1+0,8 1,2 |-0,9+0,7 1,3 | +0,1+0,6 0,2
Chest circumference +2+1,7 1,2 |+19+1,6 1,7 |-0,1£1,6 0,06
Oblique length of the torso | +4,90£1,9 2,6 | +6+1,8 3,3 [+1,1£1,6 0,7
Width in the clubs -1,1+0,9 1,2 | -1,1+0,9 2 |-0,7+0,8 0,9
Wrist circumference +0,2+0,7 0,3 | -0,2+0,1 2 | -0,4+0,7 0,6

As shown by our calculated indices of body structure, cows of dairy type of
productivity are characterized by higher indices: high-footedness, stretching and
eyrosomia-lectrosomia (Table 4). According to these indices, they prevail over
animals of dairy and meat production type by 3, 2.2 and 17.6%, respectively. At the
same time, they were inferior to the animals of dairy - meat type by the index of
bruising (compactness) by 3.1%, low-metric coefficient by 9.9%.

Table 4 - Body structure indices and overall dimensions of cows of different

production types
o Production types By the herd
Name of the indices, % [(@=i5) | 1l=14) |0 (n=16)] (d5)
High-footedness 49,1 46,4 46,1 472
Stretching 126,3 125,6 124,1 125,3
Pelvic-thoracic 83,7 83,8 82,5 83,3
Thoracic 61,9 61,6 60,8 61,4
Congestion 118,4 120,7 121,5 120,2
Massiveness 180,1 151,1 150,8 150,6
Bony 14,8 14,9 15,2 14,4
Erosomia-leptosomia 326,9 311,7 309,3 316,1
Malometric coefficient 110,2 120,6 120,1 118,1
Overall body dimensions, cm 508.2, 498.2 497,90 501,5

Overall body dimensions of dairy cows averaged 508.2 cm against 498.2 cm in
animals of close to dairy and 497.9 cm in dairy-meat types. These data indicate that
dairy cows have a more pronounced narrow body structure compared to animals of
other types. This is evidenced by the data presented in Table 5.

As can be seen from the data in Table 5, the proportion of cows of narrow-
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bodied type among animals of dairy productivity was almost half (47%), while in
cows of close to dairy type this figure is 21%, and dairy-meat type - only 12%. That
is, in the process of transition of animals from dairy to dairy-meat type, there is a
radical change in their body structure in terms of parameters, which they are
approaching the animals of the combined type, which are characteristic, for example,
for individuals of the Ukrainian black-and-white dairy breed.

Table S - Distribution of cows examination by types of constitution

Production types By the herd
I\iﬁ‘;‘;;f t(?e I (n=15) 11 (n=14) 1T (1=16) (n=45)
> 70 heads \ % heads \ % | heads | % heads \ %
According to the index of eyrosomy-leptosomy
Eirosomal 7 47 3 21 2 12 12 27
Intermediate 5 33 5 36 8 50 18 40
Leptosomal 3 20 6 43 6 38 15 33
By mass coefficient
Dense 3 20 6 43 7 44 16 35
Intermediate 7 47 5 36 5 31 17 38
Loose 5 33 3 21 4 25 12 27

At the same time, there is another tendency: with the transition of animals from
dairy to dairy-meat type, the proportion of animals of dense constitution increased
almost 2 times and the proportion of animals of loose type decreased. This pattern is
due, in our opinion, to a significant deposition of internal fat in animals of the
combined direction of productivity compared to dairy. This trend is clearly seen in
the results shown in Table 6.

Table 6. - Live weight, milk yield, milk yield rate of cows of different production
types (X™£S")

Features, units of Production types
measurement I (n=15) Il (n=14) III (n=16) By the herd

Live weight, kg 560454 601+6,7 598+6,2 | 596+3,5

Milk yield for 305 days, kg 4928485 3954+122 263190 3808+94
Fat content, kg 3,82+0,01 3,78+0,02 3,67£0,02 | 3,75+0,01
Milk fat, kg 188,243,5 149,54+4,8 96,5£3,3 142,8+4,1
Relative milk yield, kg 880+18,2 658+13,1 440+12,6 639+17,2
Milk yield rate, kg/min. 1,98+0,02 1,91+0,02 1,84+0,03 | 1,914+0,01

Despite the fact that cows of dairy type prevail over animals of close to dairy

(IT) and dairy-meat (III) types by overall dimensions, they were the lightest. The live
weight of dairy cows was 560 kg, which is 41 kg less than that of cows of close to
dairy type and 38 kg less than that of dairy-meat type with a highly probable
difference (p<0.001).
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Dairy cows were the most highly productive, this is natural. After all, the
method of determining the production type of milk productivity of cows is an integral
part of the mathematical model. The milk yield of dairy cows is 4928 kg of milk for
305 days of lactation, which is 974 kg more than animals of close to dairy type and
2297 kg more than cows of dairy-meat type with a highly probable difference
(p<0.001) (Table 7).

Table 7 - Probability of difference between cows of different types

Features, units of The difference between the types (X =S ')
measurement I-11 (n=27) I-111 (m =31) II-1IT (m=30)
Live weight, kg -48+8,68 -38+8,2 +3+9,1
Milk yield for 305 days, kg +974+148,7 -2297+123.,8 +1323+151,6
Fat content, % +0,04+0,02 +0,15+0,02 +0,11+0,03
Milk fat, kg +38,7+5,9 +91,7+4,8 +53+5,8
Relative milk yield, kg +222422.9 +440+22,1 +218+18,8
Milk yield rate, kg/min. -0,07+0,03 +0,14+0,04 +0,07+0,04

These data indicate the reliability and high efficiency of dairy cattle breeding
using the presented methodological techniques. This direction in breeding makes it
possible not only to sharply increase the number of cows with high and record milk
yields, but also to radically change the type of their body structure, bringing it closer
to modern standards of specialized world dairy breeds, in particular, such as Holstein.

As for the fat content in milk, its dynamics with increasing milk yield does not
coincide with generally accepted and biologically sound laws. In particular, in the
surveyed herd, cows of dairy type of productivity were more fat-milk. On this basis,
they prevailed over animals of dairy and meat type by 0.15% (p<0.001).

Undoubtedly, the complex feature that characterizes cows is the amount of milk
fat for 305 days of lactation. Since this indicator is determined mainly by the level of
milk yield, the best cows were also dairy cows. Each animal of this type received
188.2 kg of milk fat for 305 days, which is 38.9-91.7 kg more than in cows of II and
I types, respectively. In dairy farming, much attention is paid to such an indicator as
the relative milk yield of cows. This feature is determined by 2 parameters - milk
yield of 4% and live weight of cows. Often, relative milk yield is used as a criterion
for differentiating cows in the direction of productivity. As shown by scientific
research and experience of the best farms, the higher the relative milk yield of cows,
the greater the proportion of feed nutrients used for milk production and less is spent
as a maintenance amount of feed and vice versa. Thus, cows with a milk yield of
4000 kg of milk per lactation spend 0.8-0.9 feed units per 1 production, and with a
milk yield of 2000 kg - 1.4-1.6 feed units. Therefore, this indicator characterizes not
only the productive potential of animals, but also to some extent their economic
efficiency. As can be seen from Table 7, the best in terms of relative milk yield were
dairy animals.

For every 100 kg of these animals, 880 kg of milk was obtained. This figure
does not yet reach world standards, in particular, the most productive Holstein breed.
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But dairy cows significantly (by 222-440 kg) prevailed on this feature of animals of
other types with a highly probable difference.

Modern milk production technologies set certain requirements for cows, in
particular, an important technological feature of animals is the intensity of milk yield,
with the increase of this feature increases labor productivity, and hence the load on
the staff.

Our research shows that cows of different production types differ in milk yield
rate. In particular, in animals of dairy type it was 1.98 kg/min. against 1.84 kg/min. in
cows of dairy-meat type (p<0.001).

Consequently, the selection of animals by indices of production typicality makes
it possible to better form highly productive dairy herds in the completion of animals
with high potential of a dairy herd well adapted to the conditions of machine milking.

Features of creating a control barn for the manifestation of genetic traits in
the daughters of cows of the breeding core. Increasing the production of livestock
products, especially milk, is one of the main tasks of agricultural production. The
success of its implementation depends on many factors, including the increase of the
level of zootechnical work with dairy herds, the effectiveness of selection and
breeding work, an important link of which is the control barns, where the first-born
cows are bred and evaluated, the sires are checked for the quality of the offspring.

Introduced in the farm feeding of first-born heifers in specially allocated control
barns proved to be an effective means of increasing cow productivity and milk
production, accelerating the preparation of the herd for transfer to an industrial basis.

The high efficiency of the control barns is explained by the creation of improved
feeding and housing conditions for first-born heifers [8, 11]. In addition, the most
experienced specialists work in the control barns, which makes it much easier to
establish and control the work on feeding the firstborn and create the necessary
conditions for better preparation of heifers for lactation.

Feeding of first-born heifers in the conditions of control barns allows to select
animals for replenishment of the main herd according to their actual productivity,
which is more effective than selection only by pedigree. In the control barns, the
productive and physiological signs of the firstborn heifers are studied, which
characterize their suitability for machine milking.

Under the guidance of state breeding stations and artificial insemination stations
in control barns, bulls are checked for the quality of offspring. The identification and
widespread use of bulls that improve the productivity and suitability of daughters for
machine milking allows to improve the breeding and commercial herds and breeds in
general in a short time, to accelerate the transfer of dairy cattle breeding to an
industrial basis.

The best premises equipped with modern means of mechanization of the main
labor-intensive processes, especially milking, are allocated for control barns. The
required number of places in the control cowsheds is determined by the annual need
of the farm to replenish the main herd and the period of stay in the control cowsheds
of heifers and first-born heifers.

Heifers are placed in control barns 3-4 months before calving to better prepare
them for lactation. Productive heifers are kept here until the end of the first lactation.
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Thus, the best animals stay in the control barns for 12-14 months. Some of the first-
born heifers with low productivity are culled after 3-4 months of lactation, and
therefore the average period of stay of animals in the control barn is one year. The
number of places in the control barns is equal to the number of planned calving
heifers during the year. In farms where less than 100 heifers are introduced into the
herd annually, control groups are created in separate sections of existing barns [7,
15].

In order to accelerate the improvement of breeding and productive qualities of
dairy cattle, farms increase the number of heifers raised to replenish the herd. Studies
have shown that with the increase in the number of first-born heifers introduced into
the herd, the efficiency of its improvement is constantly increasing. The maximum is
reached with the annual introduction of 25-30 firstborns per 100 cows available at the
beginning of the year. At the same time, milk productivity increases by 5-10% and
meat potential of the herd by 10-15%.

In the control barns, heifers come from farms specialized in growing heifers, or
from a specialized farm of their own farm. In some farms, heifers and heifers are
raised on the same farm where the control barns are located, i.e. they create a
specialized farm for raising heifers and heifers, feeding and checking the firstborn
heifers.

When determining the required number of repair heifers and heifers, the level of
culling of cows, the actual level of heifers' retirement during growing, planned tasks
to increase the breeding stock are taken into account. If the number of cows in the
farm does not increase, and 25% of first-born heifers are introduced into the herd
every year, 10% of heifers are culled during rearing, at least 28 heifers per 100 cows
must be left for repair. If the herd is introduced to the firstborn up to 30%, then repair
heifers must have 33 for every 100 cows.

Heifers selected for herd repair are kept in good conditions, they receive feed
according to typical feeding schemes and complete rations typical for the zone. Up to
4 months of age, they are fed 300 kg of whole milk, 600 kg of collected milk and
other feed.

For the development of the gastrointestinal tract and the formation of milk signs,
repair heifers are accustomed to eating a significant amount of rough and juicy feed.
Heifers are kept untethered, grazed in summer, depending on the quality of the
pasture, fed with green and concentrated feed. Heifers are inseminated at the age of
16-18 months when they reach 65-70% of the live weight of adult cows. It is believed
that in commercial farms the minimum live weight at the first mating should be 320
kg for Simmental and Lebedinsky breeds, 300 - for Black-and-White, 290 kg - for
Red Steppe and Red Polish breeds, which will allow to obtain cows that meet the
requirements of the first class of development [6, 11].

At the 5-6th month of pregnancy, heifers are transferred to control barns, where
they are accustomed to the existing technology on the farm, especially to the work of
milking machines. From the 6th month of pregnancy, the udder massage is carried
out. It is done by a milkmaid assigned to a group of heifers. Heifers are accustomed
to massage by lightly stroking the udder in the 6th month of pregnancy for three
minutes. Gradually bring the duration of udder massage to 6-8 minutes. Udder
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massage is stopped two weeks before calving. Carrying out the massage in the
experimental farm "Ukrainka" allowed to increase the expectations for the first-born
cow by 388 kg compared to the first-born cows without udder massage. The labor
costs of a milkmaid with a load of 25 heads of heifers during the massage increase by
three hours a day.

Twice massage for 7-10 minutes from the fifth to the eighth month on breeding
control farms of breeding plants and subsequent milking of the firstborn heifers
contributes to an increase in milk yield during the first lactation by at least 500 kg per
cow. In the first month (the sixth month of pregnancy) massage is performed at a
strictly defined time, during the milking of cows. During udder massage, heifers are
fed with concentrated feed. At first, the massage lasts three minutes, then its duration
increases to 6 minutes each time. On the 6-7th month of pregnancy, udder massage
with perfect processing of its lobes is carried out twice a day for 6-7 minutes. This
contributes to the proper formation of glandular udder and teats. When massaging the
udder, the blood supply to the mammary gland increases, which contributes to its
more intensive growth.

10 days before calving, heifers are transferred to the maternity ward. Machine
milking with a healthy udder is used from the first days after calving. In 10-15 days
after calving in normal physiological condition animals are transferred to control
barns, where control groups of first-born heifers are formed. Feeding heifers in the
control barn is carried out in the same way as dry cows, taking into account the
development of live weight and planned milk yield.

In the control yards, cows are fed according to the rations prepared by the farm's
zootechnician twice a month. This takes into account the productivity of cows, their
live weight and expected growth. In winter, the norm of roughage, silage and haylage
in the daily ration is the same for all first-born cows. The norm of concentrated feed
(mixed fodder) and root crops is planned depending on the level of milk productivity.

In the first days after calving [4, 6] hay and good quality silage are given in
abundance. However, the full rate of concentrates and root crops is given at the end
of the first week after calving. Restriction in feeding these feeds is a preventive
measure against high mammary tension and possible udder inflammation.

If there 1s a danger of mastitis, then the firstborn is transferred to a full diet later
(two to three weeks after calving). Cows should be transferred to normal feeding
before they are milked.

In the summer, all firstborns are fed green mass as needed, and the rate of
concentrated feed is regulated depending on the level of milk production. Balancing
of the diet by nutrition is carried out by different amounts of mixed fodder and
different mixtures of concentrated feed. In summer, cows should receive the
maximum amount of green mass.

The structure of feed in the annual diet should be the same for the groups of
daughters of bulls that are evaluated and include 45-55% of juicy and green, 20-30%
of roughage and 25-30% of concentrated feed.

In the control barn there is an opportunity to feed the first-born heifers. For this
purpose, in the first-third month of lactation, cows are advanced concentrated fodder
and fodder beets until the firstborn increase milk yield. As the experience of many

ISSN 2567-5273 158 www.moderntechno.de



Modern engineering and innovative technologies Issue 23 / Par

agricultural enterprises shows, during lactation it is necessary to give 2-3 additional
feed units in the first two months of lactation, and then 1-2 feed units.

When preparing diets for first-born heifers, in addition to advance feed for
milking, feed for growth is additionally given on the basis of obtaining an average
daily weight gain of 0.5 kg.

In control barns, where there are the necessary conditions, the technician takes
into account the amount of feed fed by groups of cows of daughters of each bull.
Concentrated feed is given by measures of a certain capacity (by weight). To take
into account feed consumption, the technician conducts control feeding at least once a
decade. On this day, rough and juicy feed is given by weight, and the next day the
remains are weighed for morning feeding.

The amount of feed eaten per decade is determined by multiplying the number
of feed actually eaten by the cow per day by the number of days in the decade.

Based on the log data, the monthly payment for feed in milk is determined. The
calculation of the nutritional value of feed is made according to the tabular data taken
from the reference book "Feeding standards and rations for farm animals". This takes
into account the quality of the feed used, especially bulky feed - roughage and silage,
according to the agrochemical laboratory.

On the days of control feeding, the technician takes average samples of rough
and juicy feed to determine their moisture content. It is known that with an increase
in the actual moisture content of feed (compared to the standard), their nutritional
value is proportionally reduced.

Zootechnical accounting in control barns is carried out by laboratory
technicians, primary accounting - by the farm manager.

The data of control milk yields and milk fat content are recorded in the act (form
6 mol.). After counting milk yields for the month and calculating the amount of milk
fat, these indicators are recorded in the book of milk productivity (form 7 ml.).

In the control barns, cards of breeding cows, heifers (form 2 mol) are used,
which are suitable for mechanized processing. They are kept by a zootechnician-
breeder, who systematically updates data on live weight, mating, calving,
productivity, etc. The cards are designed for the entire time of use of the animal.

The productivity indicators of the daughters of the evaluated bulls are recorded
in a special journal (form 11 mol.), calculates the average indicators of daughters and
peers. The evaluation results are sent to the state breeding station, which evaluates
bulls. On the basis of the obtained materials, the category of the bull is established in
accordance with the instruction of the MAP of Ukraine "Evaluation of bulls of dairy
and dairy-meat breeds by the quality of offspring", after which its further use is
determined.

The possibility of evaluating and selecting cows for the first lactation is
confirmed by the data of a number of authors [12, 17] that the inheritance of milk
yield for the first lactation is higher than for the following. Evaluation for the first
lactation 1s based on the fact that there is a close relationship between the indicators
for the first lactation and subsequent productivity. The correlation coefficient of milk
yield with lifetime productivity ranges from 0.6-0.8. The repeatability of other traits
is also quite high.
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In the control barns, the productivity of the first-born heifers is evaluated by the
following signs: milk yield for shortened or 305 days of lactation, fat and protein
content in milk, udder shape, milk yield rate and milk distribution in udder lobes,
payment for feed with milk.

To accelerate the evaluation of heifers by milk productivity and bulls by
offspring, it is practiced to evaluate cows by milk productivity in the first three
months of lactation by milk yield and in the fifth-sixth month - by the percentage of
fat in milk. Economic calculations related to the sale of heifers at different ages show
that already in the 3-5th month of lactation low-productive first-calf cows can be
culled without losses [23, 24].

Milk yield is recorded three times a month by decade, fat and protein content in
milk is determined once a month by a two-day sample.

The udder shape is evaluated by eye on the 2-3rd month of lactation in
accordance with the methodological materials "Evaluation of udder and milk yield of
dairy and dairy-meat cows". The shape of the udder is characterized by its length,
width and depth. The shape is divided into tub-shaped, cup-shaped, rounded,
narrowed and goat. Morphological features of the udder are evaluated in accordance
with the new "Instructions for boning cattle of dairy and dairy-meat breeds" on a 5-
point scale. The physiological properties of the udder are studied and its main
measurements are taken.

To obtain high milk yields and successful milking with milking machines, it is
necessary to have cows with a large, extended far forward and backward, wide, deep
and glandular udder, tightly adjacent to the abdomen with symmetrical and evenly
developed lobes.

The distance from the lower end of the udder teat to the ground should be at
least 45 cm, the length of the teat is not less than 3 cm and not more than 9 cm, the
diameter of the teat in its middle part is not less than 1.8 cm and not more than 3.2
cm.

The properties of milk yield are checked using an apparatus for separate milking
of udder lobes. The duration of milking is determined by a stopwatch, starting from
the moment the milking cups are put on (from the beginning of milk leakage) and
until the end of milk yield, including machine milking.

When determining the properties of milk yield, the most important for machine
milking are the following properties: milk yield rate and duration of milking; the ratio
of milk yield from the front and rear udder lobes - udder index. The amount of milk
obtained from the front lobes of the udder should be at least 40% of the total milk
yield.

A dairy laboratory was created to record the quality of milk. Fat content is
determined by the acid method (according to Gerber), protein content - by
colorimetric method using orange "G" dye. These methods are described in detail in
the "Methodological recommendations and guidelines for the evaluation of dairy
cattle in breeding plants for protein content in milk".

According to economic conditions, standards of milk productivity for first-born
cows are set for each year. During the year, the zootechnician determines the number
of first-born heifers necessary for the herd, which ensures the fulfillment of the
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established tasks for the initial number of cows, production and sale of milk to the
state, and therefore a temporary deviation from the accepted standards is possible.
The farm culls the firstborn cows that have not reached the highest daily milk yield of
10 kg, that is, they give less than 2000-2200 kg of milk per lactation. The firstborn
with goat udder shape is also culled.

To determine the productivity of the first lactation, the laboratory technician
conducts control milk yields, calculates the milk yield per decade and per month.
During the second control milk yield, he takes the first part of the milk sample,
repeats it the next day, analyzes milk for fat content from the sample of two-day milk
yield, and after determining the monthly milk yield, calculates the amount of milk fat
for the month.

After the cows stop milking due to calving, or if lactation lasts more than 305
days, the laboratory technician calculates the milk yield for the first lactation and the
amount of milk fat, calculates the average milk fat content.

On the 2nd-5th months of lactation, the laboratory technician together with the
farm manager organize weighing of the corresponding group of firstborn cows, on the
2nd-3rd months they evaluate udders and determine the suitability of firstborn cows
for machine milking. At the same time, serial milking machines are used, which have
inspection cones of the milking cup and allow to determine the milk yield during the
milking of each udder lobe.

The exterior of cows is evaluated at 2-3 months after calving on a 10-point
system, while separately indicating the points for the shape and size of the udder.

Veterinary and sanitary measures to preserve the health and productivity of
animals. In order to prevent and eliminate animal diseases, protect people from
infectious and invasive diseases common to humans and animals, it is necessary to
provide a set of special measures at cattle breeding enterprises, including disinfection,
deworming, disinfestation, disinsection, deratization, etc. The most effective and
widespread measure for the destruction of pathogens of infectious diseases in the
environment is disinfection, which is carried out after thorough mechanical cleaning
of livestock premises.

The following types of disinfection are provided: preventive (planned,
technological) and forced (current and final)

Preventive disinfection is carried out after the commissioning of the farm or a
separate facility before filling the premises with animals, and in the future (in order to
prevent the accumulation and destruction of pathogens) periodically depending on the
production technology. Forced disinfection is carried out in farms, unfavorable for
infectious diseases of animals, in order to localize the primary focus of infection,
prevent the accumulation of pathogens in the environment and their spread on the
territory of the farm and beyond. Current disinfection is carried out periodically
throughout the entire period of rehabilitation of the farm (farm) in order to reduce the
level of contamination of environmental objects with pathogenic microorganisms and
reduce the risk of re-infection of animals on the territory of the farm (farm) and the
spread of the disease beyond its borders. The final disinfection is carried out at
enterprises after the elimination of an infectious disease (before the quarantine or
restrictive measures are lifted) in order to completely free the focus of infection from
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pathogens.

Disinfection is subject to premises for animals, equipment, inventory, animal
care items, indoor air, territory of the enterprise, unloading and loading platforms,
veterinary and sanitary facilities, vehicles, milking machines, overalls, manure, slurry
and wastewater.

Preventive disinfection of the premises is carried out twice a year: in the spring
after the transfer of animals to pastures and in the autumn before returning them to
the stall. In the premises for fattening animals, disinfection is carried out after their
delivery for slaughter and before completing new fattening groups.

Enterprises of industrial type with current-shop production technology, which
operate on the principle of using the premises "all occupied - all empty", disinfect
after releasing the premises from animals and transferring them to another workshop.
If deep litter is used in the premises for animals, they are disinfected after removing
the old and laying new litter.

In addition to scheduled preventive disinfection, technological disinfection is
also used every month on sanitary days:

- carry out mechanical cleaning of production, domestic and auxiliary premises,
equipment placed in them and the territory of the enterprise,

- contaminated areas of walls, partitions are washed with hot water, disinfected
with 1.5 - 2.0% soda ash solution or ash alkali, etc. and bleached with lime. Before
disinfection, the premises are freed from animals, manure, feed residues and litter are
removed.

Dry manure, litter and garbage, in order to prevent the spread of infection, are
moistened with water or disinfectant, after which the walls, partitions, feeders, floors
are washed with water under pressure and the grates and manure channels are
carefully freed from manure residues. After cleaning, the premises are disinfected
using mobile or stationary disinfectors with appropriate chemicals in the form of
solutions, suspensions, aerosols or gases.

The choice of disinfectants is carried out in accordance with the instructions for
combating the disease that has arisen on the farm. If it is impossible to completely
free the premises from animals, separate free sections or areas are disinfected with
means that are harmless to animals.

In the presence of galvanized iron structures in the premises, preparations that
lead to corrosion of structures should not be used.

Simultaneously with the disinfection of the premises, it is necessary to disinfect
the walking areas where the animals were kept.

Before aerosol disinfection, it is necessary to free the premises from animals and
feed, to carry out mechanical cleaning and sealing of the premises. During the period
of aerosol disinfection, the air parameters in the room should be: temperature - at
least 15 ° C, relative humidity - at least 60%. In 6-24 hours after aerosol treatment,
the room should be ventilated, and the channels, feeders and drinkers should be
thoroughly washed.

It is advisable to use bactericidal irradiators for disinfection of air in calving
departments, preventive clinics, arenas, dairy, bacteriological laboratories.
Bactericidal lamps should be at a distance of 15-20 cm from the disinfected surface,
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the irradiation time of the surface 1s 3 minutes, and the irradiation time of utensils,
tools and equipment is 10 minutes. In the entrance vestibules of livestock premises
provide disinfectant mats. A recess 1.5 m long and 0.15-0.20 m deep is provided in
the floor of the vestibule for its entire width and filled with sawdust or foam rubber
and saturated with disinfectant solution. Heated disinfection barriers are filled with
the appropriate disinfection solution, and 10-15% of sodium chloride is added to the
solution to prevent freezing.

Disinfection of special vehicles (cattle trucks, vehicles for transportation of
slaughter products, etc.) is carried out after preliminary cleaning and washing with
disinfectants or aerosols. Wastewater should be discharged for further cleaning and
disinfection. Workwear should be disinfected by boiling or in steam chambers with
appropriate solutions for at least 90 minutes.

For cleaning and disinfection of premises and technological equipment, water
consumption at a temperature of 55-65 ° C should be provided at the rate of 15 liters /
m of the surface (floor and walls) to be treated. Other veterinary and sanitary
measures (dehelminthization, disinsection, deratization, etc.) are carried out in
accordance with the veterinary legislation of Ukraine.

Prospects for the use of research results. In the context of Ukraine's accession
to the WTO, in addition to increasing livestock productivity, it is advisable to take
measures to improve the conditions of feeding and keeping dairy cattle.

It i1s important to combine the achievements of breeding work with measures for
normalized feeding with high quality feed. In the production premises to constantly
maintain hygienic conditions of a comfortable microclimate.

The operation of livestock buildings should be carried out in compliance with
official regulations (Departmental norms of technological design of cattle-breeding
enterprises, put into effect on January 1, 2006).

Conclusions

1. Cows of the Ukrainian Black-and-White dairy breed are heterogeneous in
terms of production types, i.e. the direction of productivity. The surveyed cows
belong to three production types: dairy, close to dairy and dairy-meat, the weight of
which in the herd is almost equal and varies within the types from 31-36%.

2. Production types differ in linear dimensions of the body. The largest in these
dimensions are dairy cows. The difference between the extreme types in height at the
withers, chest girth, oblique length of the body is significant and statistically
significant for the first and third measurements (P<0.01-0.001). By latitudinal
measurements, dairy cows are inferior to animals of other types, especially dairy and
meat type.

3. By indices of body structure, dairy cows are close to the exterior-
constitutional type, which is characteristic of specialized dairy breeds, in particular
Holstein. Compared to other types, they have higher indices of high leggedness,
stretching, eirosomia — leptosomia and much larger overall dimensions, namely: 49.1;
126.3; 326.9; 508.2 against respectively 46.1; 124.1; 309.3; 497.9 in dairy-meat
COWS.

4. Evaluation of cows by two methods (by the index of eyrosomy-leptosomy and
by the metric coefficient) showed that in the total herd the index of eyrosomy was
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established in 27% of cows, and dense — 35%. Intermediate type — 40%, 30%
respectively; leptosomy — 33.6%, loose — 27%. Therefore, it is possible to use each of
these techniques in breeding with cattle.

5. Confirmation of the belonging of cows of dairy production type of body
structure of animals of specialized dairy breeds is their distribution by the index of
eirosomia-lectosomia. If among dairy cows 22% of animals belong to the narrow-
bodied type of constitution, and 8% - to the broad-bodied type, then among animals
of the dairy-meat type, respectively, 7% and 18%.

6. Cows of production types differ significantly in live weight and milk
production. Cows of dairy type by milk yield for 305 days prevail over animals of
close to dairy type by 974 kg and dairy-meat type by 2297 kg, by fat content by 0.04
and 0.15% respectively.

7. The creation of control barns allows breeders to conduct targeted selection of
cattle for the desired dairy type, where it is evaluated in the second or third month
after calving on a point system.

8. Veterinary and sanitary measures are aimed at preserving the health and
productivity of animals, where the measures are based on all types of disinfection,
cleaning of manure, litter and garbage. Measures are proposed for air disinfection,
equipment of disinfection mats at the entrances to buildings.
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