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Boaogumup IITACJIUBUAN!

CTYJAEHT 3 Kypcy,

(bakyIbTET arpoOHOMI1, CaIiBHUIITBA Ta 3aXUCTYy POCIIHH,
HHI arpoTtexHosoriit Ta IpUpoI0KOPUCTYBAHHS
BiHHMIIbKHI HalllOHAIBHUN arpapHUl YHIBEPCUTET
Binauns, Yipainu

SAKICHA XAPAKTEPUCTHUKA I'PYHTIB BIHHUAIIbKOI OBJIACTI 3A
3ABE3IIEYEHICTIO OCHOBHUX MAKPOEJIEMEHTIB

Anomauia. Ha oonomy pieni eadxciueocmi nopso i3 COHAYHUM C8IMJIOM,
BY2NIeKUCTUM 2A30M, KUCHEM [ 800010, PO32110aromv i YIHHICMb MAKpPOeleMeHmia
JHCUBJIEHHSL 0151 POCMY POCIIUH.

Makpoenemenmu — N, P, K (azom, ¢hocghop, kanii)

Makpoenemenmu nHeoOXiOHI pociuHaAM 8 HAUOLILWIL KITbKOCMI, OCKLIbKU 60HU
AGAAIOMBbCA  CKAA008UMU  0A2AMbOX KOMNOHEHMIE POCIUH, BKJIHOUYAYU 6iJZKu,
HYKIeIH08I Kuciomu i X10poghin, ma 6axciusi 0Jisi maxkux ¢hizionocivHux npoyecis, sk
OUXAHHS, NIOMPUMKA OCMOMUYHO20 MUCK).

Hecmaua 6 tpynmi uu 6 ammocghepi oounoco i3 maxpoenemenmis, wo Oepe
yuacmes 8 JICUBNIeHHI POCAUH, 3HAXOOUMbCS. 8 HeOOCMAMHIU KIIbKOCmi yu
HeooCmammbo 3dCBOIOEMDBCA, pPOCIUHA He po36UBAENIbLCA abo o pPOo36UBAEMBCA
nozaro. Enemenm, wjo nosnicmro 8i0CymHii 4 MiHIMAIbHO NPUCYMHIU, NEPEUKOONCAE
IHUWUM NOJNCUBHUM CHOJIYKAM eDEeKmMUBHO 8NAUBAMU HA POCIUHY, YU, 8 KPAUHbOMY,
smenutye ix Oito. Ilpu emecenHi 6 IpYHM BIOCYMHBLO2O eNeMeHm) Hu Moo, U0
HaAoOxo0umv 6 HedOCmamuill Kilbkocmi, 4u 3abesneuylouu nepexio uo2o i3
HEPO34YUHHO20 CIMAHY 8 PO3YUHHUL, 8100Y8AEMbCSL BIOHOBNEHHS eheKMUBHOCMI THULUX
eleMeHmis.

Knwuoei cnoea: Maxpoenemenmu, d#cueients, noxcueHicms, azom, gocgop,
Kaniu, npooyKmMuBHiCms, poOOrOUiCmb.

Annotation. On the same level of importance as sunlight, carbon dioxide, oxygen
and water, the value of macronutrients for plant growth is also considered.

Macroelements — N, P, K (nitrogen, phosphorus, potassium)

Macroelements are needed by plants in the largest quantities, as they are
components of many plant components, including proteins, nucleic acids and
chlorophyll, and are important for physiological processes such as respiration and
maintaining osmotic pressure.

If one of the macroelements involved in plant nutrition is lacking in the soil or
atmosphere, is present in insufficient quantities, or is not sufficiently absorbed, the
plant will not develop or will develop poorly. An element that is completely absent or
present in minimal amounts prevents other nutrients from effectively affecting the plant
or, at worst, reduces their effect. When the missing element or the element that is

! HaykoBuii kepiBHuK: FOpiit lllkaryna kaHauaat ciabChKOTOCIOJAPChbKUX HAYyK, JOLEHT Kadeapu
3eMJIepOOCTBa, IPYHTO3HABCTBA Ta arpoXiMii.
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present in insufficient quantities is added to the soil, or when it is converted from an
insoluble to a soluble state, the effectiveness of other elements is restored.

Keywords: macroelements, nutrition, nutritiousness, nitrogen, phosphorus,
potassium, productivity, fertility.

Beryn. N A30T — OXUBHUH €IEMEHT, 1110 HaOUIbIIIe BIUVIMBAE HA YPOKAWHICTh
pOCIHH. SIKIIO a30T HAAXOAWTH B HEBEIUKIM KUTBKOCTI, 1€ TIPOSIBISETHCS Bi3yalbHO:
pociMHa YaxJjia, OJIiIHIE KOIIp JUCTKIB, MIOYNHAIOYH 3 HAUOUIBII CTapUX.

Henocrarne 3abe3nedeHHs POCIWH a30TOM MPOTATOM YChOT'O BETeTallHOIO
nepiogy I1CTOTHO OOMEXye PIBEHb YPOXKAWHOCTI Ta TMOTIPIIy€e SKICHI MOKa3HUKH
IPOYKIlli. 30KpeMa, COCTEPIraeThCsl MOPYIICHHS! CUHTE3Y OUTKOBHX CHOJIYK Y 3€pHI.
Bonnouac moTtpeba B a30Ti Mae BHUIOBI OCOOJHMBOCTI Ta CYTTEBO BIJPIZHAETHCS
3aJIeKHO BIJ KYJIBTYPH.

A30T HagXOOuTh y POCIMHHHMI OpraHizMm y ¢opmi, po3UMHEHIH y BOJI, IO
3YMOBIIIO€ BHpIIAIbHY POJIb TIAPOTEPMIYHMX YMOB Yy KHOrO 3aCBO€HHI. 3a
MOCYIIITMBUX KIIMAaTUYHUX YMOB HaBITh JOCTATHS KOHIIEHTpAIiS I[LOTO CIEMEHTY B
I'PYHTOBOMY CEpPEIOBHII HE TApaHTY€E MOTr0 €()eKTUBHOTO BUKOPUCTAHHS POCITHHAMH.
VY npoTuiaeXKHOMY BUIIAJKY — 3@ HAJIMIPHUX OIaJ1B 200 IHTEHCUBHOTO 3pPOILIECHHS — Ha
JIETKUX TIPYHTaX BIJOYBA€ThCSI BUMHUBAHHS a30Ty 3a MEXI KOPEHEBMICHOIO WIapy.
JIoaTKOBUM JTIMITYIOYUM (PAKTOPOM € WIUIBHICTh IPYHTY: 3a WOIrO YIIIJIbHEHHS
YTPYAHIOETHCS PO3BUTOK KOPEHEBOI CHUCTEMH, IO 3HUXKYE 3JaTHICTh KYJIBTYP
MOTJIMHATH a30T Ta 1HIII €JIEMEHTH KUBJICHHS.

®ochop P € oaHuM 13 KIIOYOBUX €JIEMEHTIB JKHUBJICHHS, ajke Oepe
Oe3rmocepeIHIO y4acTh y (1310JIOTIYHUX Mpoliecax, MOB’sS3aHUX 13 PO3IMOAIIOM Ta
aKyMYJIFOBaHHSIM €Heprii B pOCIMHHOMY opraHizmi. HaiiGinbima morpeba y HbOMY
CIIOCTEpITAaEThCS HA PaHHIX eTamax pPO3BUTKY KyJbTypH I 4Yac (GopMyBaHHS
KOPEHEBOI CUCTEMHU, a TaKOX Yy (Da3i LIBITIHHS Ta YTBOPEHHs 3aB’s131. O3HaKaMu HecTadl
docdopy ciyrye mnosisa TEMHOro abo MypIypoOBOro BIJATIHKY Ha Kpasx 1 BepXiBKax
CTapuX JINCTKIB.

Ha Bigminy Bix aszory, Qocdop xapakTepHu3yeTbcsi HU3BKOI PYXOMICTIO,
OCKiJTBKH MiI{HO (BiKCY€ThCs IPYHTOBUMH YaCTHHKAMHM. HOT0 IOCTYIHICTB U151 pOCIINH
3HaYHOIO MIPOI0 BH3HAYAETHCS TEMIEPATYPHUM PEXKHMOM TIPYHTY Ta PEaKIi€lo
I'PYHTOBOTO pO3uMHy. HalicnmpusTIMBIII YMOBH JUIsl 3aCBOEHHS €J1€MEHTA 3a0e3neuye
piBenb pH y mexax 6-7.

OCHOBHUM JKepesioM Haaxo KeHHs (ochopy A0 POCIUH € TPYHTOBI 3amacH,
BKJTFOYAIOYH 3QJIUIIKH TOOPUB, BHECEHUX Y TMOTEPEAH] POKHU, TO1 SIK YaCTKa €JIEMEHTA
3 MOTOYHMX IIKUBJICHb € BITHOCHO HE3HAYHOKO. 3 OIJIALY Ha II€ arpoHOMIYHA
MpaKTHKa nependayac BHECEHHs TPUOIM3HO OJJHAKOBUX 1103 pochopHUX AOOPUB il
pi3HI KYyJBTYpH, IO JA€ 3MOTYy MIATPUMYBATH TPUBAJIUN Yac HAJCKHUN PIBEHb
POJIFOUOCTI I'PYHTIB.

Kanii K € omgguM 13 HaWBOKIMBIIIUX  €JIEMEHTIB  KUBJICHHSI
CUIBCHKOTOCTIONAPCHKUX KYJIBTYp, OCKUIbBKM Oepe y4acThb Yy PpEeryJsiii BOJHOIO
OanaHCy Ta 4yMClIeHHUX (pepMEHTATUBHUX Mpoliecax. HasBHICTh TOCTaTHHOI KIJTLKOCTI
IbOr0 €JIEeMEHTa CHpUsE MIABUIIEHHIO CTIHKOCTI POCIHMH 10 aOlOTMYHHUX CTPECIB,
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30KpeMa BUCOKHX 1 HU3BKHUX TEMIIEpATyp Ta HecTaudl BOJIOrd. Baromuii BIUIMB Kalito
MPOSIBIISIETBCS HA PIBHI BPOXKAWHOCTI 0araThOX KyJIbTYyp, OCOOJIMBO KapTOILIi,
OBOYEBHUX Ta IJIOJIOBUX POCIUH. J[J1s 3a3HaUE€HUX KyJIbTyp MOoTpeda B Kajii 0COOIUBO
3poctae Ha etami (opmyBaHHS Oyiap0 1 TUIOAIB, KOJW BiH JTOAATKOBO BH3HAYAE
3a0apBIICHHS, CMaKOBI SIKOCTI Ta TPUBAIICTH 30€piranHs MpOAYKIIii.

Jlis OLIBIIOCTI OBOYEBUX KYJBTYyp MOTpeda B Kajii 3a3BUYAi TMEPEBUIIYE
CTHIOKMBAHHS a30Ty B MEPEPaxyHKy Ha KUJIOTPaMHU A1F0Y0i pEYOBHHHU 3 OJTHOTO T'eKTapa.
Hanpuknaz, oxHa ToHHa OyJ160 KapTorul B cepennbomy Bumarae 6—7 kr K2O. [pyHTOBI
YMOBH TaKO CyTTEBO BIUIMBAIOTh HA 3a0€3ME€UEHHS POCIIUH KaJll€M: TIMHUCTI IPYHTH
3a3BUYail MICTATh MOTO OUIBIIE, HIXK JIETKI, III0 3yMOBJIIOE HEOOX1THICTh IMiABUIIICHUX
703 JN0OpUB Ha MIMAHUX Ta CYMINIAaHUX IpyHTax. BonaHouac el eneMeHT Mae
BJIACTUBICTh BWJIYTOBYBaTUCSA, TOMY [UIsl KYJbTYyp 13 TpPHUBAJIMM BereTaliiHUM
Mep10JIOM 1 BUCOKOIO MOTpeOOr0 B Kajlii JOIUJIBHUM € IMOETalHe BHECEHHS J00pUB
MIPOTSTOM CE30HY.

Buknax ocHoBHoro wmarepiany. OcraHHId NOBHOUIHHUNA 11-mil  Typ
arpoXiMi4HOro 0OCTEKEHHS IPYHTIB, KUl 3aBepiuBcs y 2020 poiii moBiIOMIISIE HaMm,
mo Omm3bko 10 MIIH ra 3eMenb CUIbCHKOTOCHOJAPCHKOTO TMPU3HAYEHHS OYJIo
oOcrexxeHo 3a 20-ma arpodi3MYHUMH, arpoXiMIYHUMH, PAJIOJIOTIYHUMHU 1
TOKCHUKOJIOTTYHUMH MTOKAa3HUKAMH, SIK1 3a3HAYEH] y MAaCIOPTI MOJISI 3eMENIbHOI AUISIHKY.

Toxx Ha OCHOBI OTPUMaHUX PE3YJbTATIB I'PYHTOBUX HOCIIIKEHb (HOPMYETHCS
€MHa 06a3a 1aHuX MPO CTaH IPYHTIB B YKpaiHi B yMOBaX ChOTOJICHHS.

Tax, 3a pesynbTaTamu 11-ro Typy arpoxiMigHOro 00CTEKEeHHS BiIoMO, 1110 24,4%
OOCTE)KEHUX IPYHTIB € Jelo KUCIUMHU, e 57,2% XapaKTepu3ylThCS PEAKIIEID
OJIM3BKOIO [0 HEUTPATbHUX TPYHTIB Ta HEUTpalbHUMHU TrpyHTaMu, 18,4% BBakaroTh
JTY>)KHUMH. Y IJIOMY CEPEIHbO3BAXKEHUN TMOKA3HUK PIBHS KUCIOTHOCTI B TPyHTax
VYkpainu cranoButh pH 6,2, mo BiAMOBiIa€ HEHUTpaJbHIM peakilii IPYHTOBOIO
po3unHy. Aje depe3 kKaracTpoiuyHe 3MEHIIEHHS BHECEHHsI XIMIYHUX MEIIOpPaHTIB,
3aCTOCYBAHHS MEPEBAKHO (P1310JIOTTUHUX KUCIUX JOOPUB CIIOCTEPIra€ThCsl TEHACHIIIS
no mnigkuciaeHHs TIpyHTiB. Ilepenycim y JIHimponeTpoBcbkil, XKUTOMUPCHKI,
3anopi3bkiid, MuxonaiBcekii, Cymchkiil. XMenbHUIBKIN 1 Yepkachkiii 00JacTsX.
VYHacaiA0K HbOT0 3MEHIIYIOThCS IO IPYHTIB 3 HEUTPAJIBHOIO PEAKIIIEID [PYHTOBOIO
po3unny ( Puc 1.)

Puc. 1 JIlunamika 3MiHH peakiii IpyHTOBOI'O PO3YMHY B IPyHTax Y KpaiHH.
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CrtocoBHO 3a0e3MeueHHsl JIETKOTAPOdi30BaHoro azory, To 90% oOcTexeHux
IPYHTIB YKpaiHU XapaKTepU3YEThCS HU3BKUMHU Ta AY>KE HU3BKUM BMICTOM IO
ejementa. CepeqHBO3BAKEHUN IMOKA3HUK BMICTY JIETKOTiIPOJII30BaHOTO a30Ty,
cTaHOBUTH 111 MI/Kr rpyHTY. AJjie B TOPIBHSIHHI 3 TIOTIEPEIHIM TYPOM OOCTEKEHB HOTO
BMicT 30utbmuBcs Ha 6 wmr/kr. Ilpore B rpyHtax XapkiBcbkoi, Yepkachkoi,
PiBuencekoi, JIpBiBChKOi, XmenmbHHIBKOI Ta  KipoBorpanacekoi — obGmacrteit
CTIIOCTEPIraeThCsl 3MEHIICHHA [IHOTO MoKa3HuKa (Puc 2.).

=

YMICTOM Nerkoriaponisosanoro

XapakrepucTuka FpyHTis 3a
o6 (2016 - 2020 pp.)

asory 3a XI Typ.
e oy

YKpaina
= Vil Typ (2001-2005 pp.) = X 1yp (2006-2010 pp.} AyKe Hu3bKRUA <101 = ui3bKMiE 101-150
X 1yp (20112015 pp.) X1 Typ (2016-2020 pp.) cepeaniii 151-200 = nigsuwenui >200

Puc. 2. /lunamika BMICTY JIETKOT1APOJII30BAaHOTO a30Ty B TPyHTaX YKpaiHH.

3a 1aHUMH arpoXiMIYHUX OOCTEKEHb TPYHTIB MU BU3HAYMIIU, 1110 1ToHaA 68,0%
00CTEKEHUX TUIOII XapaKTEePU3YEThCS CEPEAHIM 1 MIABUIIICHUM BMICTOM PYXOMHX
crionyk ochopy; Maike 24 % — BUCOKUM Ta Ty>Ke BUCOKUM 1 jiuiire Oitst 8,0% rpyHTIB
XapaKTEepU3yIOThCA HU3bKUM 1 JyX€ HU3BKHUM HOTO BMICTOM. AJjie 3 OISy Ha
MonepeHid Typ arpoXiMiuHHUX JOCIIJKEHb, CEPEIHE 3HAUYCHHS MOKAa3HUKA BMICTY
pyXxoMux crnoiyk (Gocdopy 3pocio Takoxk Ha 6 MI/KT IPYHTY Ta JAOCSTIIO 3HAUYCHHS
117 mr/kr. B okpeMux o001acTSIX CHOCTEPITaeTbCsl 3MEHIICHHS BMICTY PYXOMHX
crioyk ¢ochopy Hanpukiaa, e XmeibHullbka, JIbBiBChka, Bomunchka, CymchKa,
3anopi3bka, YepHiriecbka 1 Onecbka 00J1acTi.

[To 3a0e3meueHoCT] KaaieM, OUTBIIICTh 00CTEXEHUX IPYyHTIB YKpainu 91% mae
BUCOKUU MIJABUIIEHUN 1 Jy’K€ BUCOKUN CepefHId BMICT PYXOMHUX CIOJIYK KaJilo 1
mume 9% HU3BKUN 1 Ay)Ke HU3bKHM Horo BMicT. CepeaHbO3BaXEHUN IMOKA3HUK
3aJIUIIMBCS Ha PIBHI MOMEPEIHBOTO Typy. A BTPATH B IPyHTaX PyXOMHUX CHOJYK KaJliio
BIIPOJIOBX OCTAHHBOTO TYpy BIAOydHMCS y HacTynmHuX obOnactax — JIbBIBCBHKIl,
3anopi3pkiit, Cymchkiid, Onecwkiil, JKutomupcekiii, Bomuachkil 1 TepHOMUIbCHKIN
00JacTsX.
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4

XapakTepucTUKa rpyHTIB 3a yMICTOM pyXoMux
cnonyk docdopy 3a X1 Typ obcrexenna (2016 - 2020 pp.)

wrlkr pywry Yuier

= Ryxe wsvon
Cariso] Hiwon

51-100 Cepearait
101-150 Niasssierni

mr/Kr rpyHTy.
140

120 - 105

111 8,0% 1,9% 6,1%

—

33,4%

100
80
60
40 34,7%
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0

YKpaiha

WV1yp (1986-1990 pp.) W VITyp (1991-1995 pp.) VIl ryp (1996-2000 pp.) ™ Viil Typ (2001-2005 pp.) 8 Axs Hushiit M cepeanin

®IX 1yp (2006-2010 pp.) WX Typ (2011-2015 pp.) W X! Typ (2016-2020 pp.) L] i a ] B Ay BHCOKMT

Puc. 3. Jlunamika BMICTY pyXOMHX cIIOJIyK ¢ochopy B rpyHTax YKpaiHu

BucHoBok. Tox y miZICYMKY, 3a pe3yJbTaTaMUi OCTaHHBOTO TPy arpoxXiMiqHHX
00CTeX)EeHb CepeIHhO3BAKEHUN MOKA3HUK €KOJIOTO-arpOXIMIYHOI OILIHKU IPYHTIB IO
VYkpaini ctanoButh 50 OaniB 1 BiANOBia€e cepeaHild SKOCTI, a OUIBIIICTH IPYHTIB
HaHaII| TepuTopii Hajexarh A0 VI kimacy. ['pyHTH CTenmoBOi 30HI y cepeaHbOMY
MaroTh 55 GaiiB, y JIICOCTENOBIM 30HI LeH MOKa3HUK cTaHOBUTH 50 OaiiB, y 30HI
[Tomiccs 42 Ganu. Y uutomy 3a pedTUHTOM 00J1acTel 11el MOKa3HUK KOJUBAETHCS BIJ
38 6aniB y Cymchbkiit o6macti 10 69 y KipoBorpasacekiit oomacti. Tox 3a 3arajibHOIO
OLIIHKOI0, TPYHTH MalOTh CEPEAHI0 POIIOYICTh 13 HOPMAJbHUM 3a0e3MeueHHSIM
OCHOBHUMH MaKpOEIEMEHTaMHU.

3a TBEpKEHHSM HAYKOBLIB HaWKkpamuMu € TIpyHTH KipoBorpaacobkoi,
XapkiBcbkoi, J[HimponeTpoBchkoi, TepHONUIbChKkoi, MuKoaiBcbkoi Ta Yepkacbkoi
obnacteit. IlopiBasiHO 3 10-M TypoM obGctexxkenHs B Omechbkiit i CyMchbKiil o0macTi
CTIoCTepirajaoch MoripuieHHs, a B [Bano-OpaHKiBChKiN 1 3akapnaTchKiii 00IacTIx —
MTOJTIMIIIEHHS SIKOCTI1 IPYHTIB.
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Nliana BATPII?

CTYyJIEeHTKa 3 Kypcy,

(bakyapTeT arpoHOMIi, CaJIIBHUIITBA Ta 3aXUCTY POCIIHH,
HHI arpotexHoJiorii Ta mpupoa0KOPUCTYBAHHSI
BinHULIbKUN HAITIOHATBHUN arpapHUil YHIBEPCUTET
Binnuis, Ykpaina

CYYACHI TEXHOJIOI'Ti BUPOILIIYBAHHS TOMATIB Y TEILIMIII TA
HA BIAKPUTHUX AIVIAHKAX

Anomauin. Y cmammi po3zensinymo 0cob6au8ocmi SUpOuy8anHs momamis y
GIOKpUMOMY ma 3aKpumomy IpyHmi Ha npuxiadi copmy «llopnopa», wo
gupowgyemscs y BinHuybkomy HayionanvHomy azpapHomy yHieepcumemi. Onucano
A2pOMeXHIYHI 3axX00U, BKIIOYHO 3 Ni020MOBKON HACIHHSA, BUPOULYBAHHAM PO3CAOU,
HOJUBOM, PO3NYULYBAHHAM IPYHMY, NIO8 A3KOW mMd NACUHKYBAHHAM, d MAKONC
KOopeHesuMu i nosaxopenesumu nioxcusienusamu. Haeedeno pexomenoayii uo0o
30upanHs, 003pieanus i 30epicanus ni00ie 015 3a0e3nedeHHs SUCOKOI aKocmi ma
gpoarcatinocmi. Ilokazano, wo 0ompumMaHHs KOMNIAEKCHOI MeXHO02I] 8Upouy)8anHs
CnpuUsie opmy8anHio 300p08UX POCIUH I cmabiibHo20 épodicaio copmy «llopnopay y
NPAKMUYHUX I OOCTIOHUX YMOBAX YHIgepcument).

Kntouoei cnosea: momam, Ilopnopa, eupowyyeanus pozcaou, NOIUS,
niOJCUBNeHHs, NACUHKYBAHHSA, Ni08’sa3Ka, 30ip n100is, 003pieanHs, BinHuybKuil
HAYiOHANbHUL A2paApHULL YHi8epcumen.

Annotation. The article addresses the features of tomato cultivation in open and
protected soil using the «Porpora» variety, grown at Vinnytsia National Agrarian
University. Agronomic practices are described, including seed preparation, seedling
cultivation, watering, soil loosening, staking and pruning, as well as root and foliar
fertilization. Recommendations for harvesting, ripening, and storage of fruits are
provided to ensure high quality and yield. It is shown that adherence to an integrated
cultivation technology contributes to the development of healthy plants and a stable
yield of the «Porporay variety under both practical and experimental conditions at the
university.

Keywords: tomato, Porpora, seedling cultivation, watering, fertilization,
pruning, staking, fruit harvesting, ripening, Vinnytsia National Agrarian University.

2 HaykoBuit kepiBHUK: bponnikoBa JI.®., cT. BUkiagay kadeapu 3emnepoOCTBa, IpyHTO3HABCTBA Ta
arpoximii BHAY
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Beryn. Tomat (Solanum lycopersicum L.) € oxHi€lo 3 MPOBIIHUX OBOYCBUX
KyJbTYp Y CBiTi Ta B Ykpaini. Moro momymspHicTh 3yMOBJIEHa BHCOKOI XapUOBOIO
[IHHICTIO, YHIBEPCAIBHICTIO BUKOPUCTAHHS Ta 3HAYHUM €KOHOMIYHUM 3HAYEHHSM JIJIsI
CLTbCBKOTOCTIONAPCHKOTO ~ BUPOOHUIITBA.  BupomryBaHHs  TOMaTiB  MOTpeOye
BpaxyBaHHS PsiIy arpoTeXHIYHUX (AaKTOPIB, Cepell AKUX OCOOJIMBE MiClle 3aiMaroTh
YMOBH TPYHTY, TEMIIEPATYPHHUIN PEKUM, OCBITIICHHS, 3pOIICHHS Ta 3aXUCT BiJ XBOPOO
1 IIK1JHUKIB.

CyyacHe OBOYIBHMIITBO PO3BHUBAETHCS Yy JIBOX OCHOBHHMX HampsiMKax —
BUPOIIYBAaHHS Y BIIKPUTOMY I'PYHTI Ta y 3aXMILEHUX yMOBaX Teruib. KoxeH 13 mux
Croco01B Ma€ CBOI IepeBaryu Ta 0OMEKEHHs, 1110 BIUIMBAIOTh HA YPOXKAUHICTD, SKICTh
IJI0JIIB 1 peHTA0EIbHICTh BUPOOHHUIITBA.

BupomryBanHs ToMaTiB y TEIUIMIIX 1 HAa BIIKPUTHX JIUITHKaX aKTHBHO
3ICHIOETHCS Y BIHHUIIbKOMY HAIlllOHAJIbHOMY arpapHOMY YHIBEPCHUTETI, /1€ CTBOPEHI
YMOBH JJII TIOETHAHHS TEOPETUYHOI TIATOTOBKH CTYACHTIB 3 NPAKTHIHUMH
HaBUYKamMM y cdepl cydacHOro oOBOYIBHMIITBA. lle copusie miAroToBii
BUCOKOKBaTI(IKOBaHMX (DaxIiBIiB Ta 3a0e3leuye MOXKIMUBICTh BIIPOBAIKEHHSA
1HHOBAI[IHHUX TEXHOJIOT1H y BUPOOHUIITBO.

Bukiaaax ocHoBHoro wmarepiaay. Tomaru (Solanum lycopersicum L.)
MOCIJIAl0Th MPOBIJHE MICIIE CEPEl OBOUEBUX KYJBTYp, 110 BUPOIIYIOTHCS B YKpaiHi.
[xHs momynApHicTh 3yMOBJIeHa BUCOKUM TIONUTOM Ha BHYTPIIIHBOMY PHHKY, 3HAYHUM
EKCIIOPTHUM TIOTEHIIAJIOM Ta YHIBEPCAIBHICTIO BHUKOpHUCTaHHS. [lmogum Tomary
XapaKTEPU3yIOTHCS BACOKUMHU CMaKOBUMHU SIKOCTSIMH Ta € I[IHHUM JIPKEPEJIOM BITaMiHIB
(A, C), MikpoeneMeHTIB 1 010JI0T1YHO aKTUBHUX PEUYOBHH, 110 BU3HAYAE IXHIO XapUOBY
Ta JI€ETUYHY I[IHHICTb.

Ha npoayKTHBHICTH TOMATiB 1CTOTHO BIUIMBAIOTh CTPOKH BHUCIBY, SIKICTH 1
MIArOTOBKA IPYHTY, cUcTeMa yAoOpeHHs Ta BUOip copTy. Bubip KoHKpeTHOro copTy
a00 ri0opuay 3A1MCHIOETHCA 3 YpaXyBaHHIM HU3KH (PaKTOPIB:

® KJIIMAaTUYHUX YMOB PETIOHY, III0 BUBHAYAIOTH aJIAITUBHICTh POCIIUH;

® MicCIIsl BUPOITYBaHHS (BIAKPUTHI a00 3aXUIIEHUN TPYHT);

® I[[IJTLOBOTO TPHU3HAYCHHS BPOXKalO (CBDKE CIOXXKHMBAHHS, KOHCEPBYBAaHHS,
nepepoOKa, peaizailis Ha PUHKY);

® TPUBAJIOCTI BEre€TallIiHOIO MEPI0y Ta CTPOKIB JI03PIBAHHS IUIOIB.

CopTu TOMATIB JUTSl TETUTHITL. Y 3aXUIEHOMY IPYHTI CTBOPIOIOTHCS YMOBH JIJIs
BHUPOIIYBAaHHSI  PaHHBOCTHIJINX,  CEPEIHbO- Ta  MI3HBOCTUIJIMX  COPTIB.
HalieekTUBHIIIMMH B TEIUIMISIX BBAXKAIOTHCS BUCOKOPOCII COPTH Ta TiOpUIIHU, SIKi
MaKCUMaJIbHO BHUKOPHUCTOBYIOTH TIPOCTIP 1 JEMOHCTPYIOTh CTallJIbHY BHCOKY
MPOMYKTUBHICTh. [Ipy MiABUINEHIN BOJOTOCTI Ta HWXKYMX TEMIIepaTypax mo0pe
aganToBadi Taki coptu Ta riopuau: Csit Can F1, Jle bapao, [1y3zara Xarta, Mangart F1,
Bomogse cepuie, lanina, Mamcron, Toncroi, benirapa F1, 3oxiak F1, Mikano.

OcobOnuBy yBary y TeIUTMIAX BIHHUIIBKOTO HAIIOHATBFHOTO AarpapHoOro
YVHIBEPCUTETY NPUAUIIIOTE copTy «lloprmopa», sikuii XapaKTepu3yeThCS BUCOKOIO
TOBAPHICTIO TJIO/AIB, BIIMIHHUMHM CMaKOBUMH SKOCTSIMU Ta CTaOUIBHUM MOMUTOM Ha
PUHKY CBI)KUX OBOYIB.
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CopTu TOMATIB JUI BiIKPUTOTO IPYHTY. Y BIAKPUTOMY I'PYHTI pEKOMEHIY€EThHCS
BUPOIIYBaTH TMEPEBAXHO PAHHBOCTUIIL Ta HHU3BKOPOCTI COPTH, 3[4aTHI IIBUAKO
3aBEpUINTH BETETAllIMHUN Tepiof 1 3a0e3MeYuTH YpoXKail y yMOBaX BHCOKHX
Temreparyp Ta Aedinuty Bosoru. CepeaHbOCTUTIII COPTH 3aCTOCOBYIOTHCS, OJIHAK
iXHS MPOAYKTHUBHICTh 3HAYHOIO MIPOIO 3aJICKUThH BiJl arpOTEXHIYHOTO 3a0€3MeYeHHS
Ta 3axXuCTy BiA XxBopoO. [lomymsapui coptu Ta riopuan: Can-Mapuano, [Tink bym F1,
Xaminet F1, ITiak Imopemn F1, bookar F1, boucait, UepBona mamnouka, Conepocco
F1, Maxitoc F1.

Takum uymHOM, BHOIp COPTIB 1 TIOpHAIB TOMaTa BHU3HAYAETHCSA YMOBaMH
BUPOIIYBaHHS Ta BUPOOHMYMMH  3aBAAHHAMHU. Y  TEIUMMINX  JOIUIBHO
BUKOPHCTOBYBaTH BHCOKOpOCHi Tiopuau Ta copT «llopmopay, o0 MarTh BHCOKY
pPEHTa0eIbHICTh, TOJI1 K Y BIAKPUTOMY I'PYHT1 HAaHO1IbIT €(DEKTUBHI PAaHHBOCTHUTJII Ta
CTIMKI 10 cTpecoBuX (akTopiB coptu [1, 2].

& /1] & 4 AN \.»
Puc. 1. [IOPIIOPA F1 - Tomar [naerepminanTHuii [2]

Coptu 1 Ti0puan TOMaTy KiIacu(ikyoTh 32 MOPp(OJIOTITYHUMHU Ta O10JIOTTYHUMH
O3HAaKaMH, IO BH3HAYAIOTh X AaJallTUBHICTh 1 MPU3HAYEHHA. 3a THUIIOM POCTY
BUIISIIOTH 1HJIEeTepMIHAHTHI, MOy IeTepMIHAHTHI, JeTepMIHAHTHI Ta
cynepaeTrepMiHaHTHI. [HAETEpMIHAHTHI COPTU BUCOKOPOCHI, TOHAA JBa METPH, 3
IHTEHCUBHUM PO3TaTy)eHHSAM, (POPMYIOTh 0araTo CylBiTh 1 MOTPEOYIOTH IiJIB’ SA3KHU.
[TonynerepmiHaHTHI POCIMHM JocsATaroTh 1—1,5 M, 3akiamaroTh CYIBITTS HaJ
JIEB’ ATUM JIICTKOM TOJIOBHOTO CTe0JIa, MAXOASATH IJIsI BUPOIYBAHHS y BIAKPUTOMY Ta
3aKPUTOMY IPYHTI. [leTepmiHaHTHI copTu HU3bKOpocl, 70 6090 cMm, hopmyroTs 5—6
CYLBITh, NPUIATHI IS BIAKPUTOrO TIPYHTY, NApPHHUKIB 1 HU3BKUX TEMJIULb.
CynepaerepMianTHi 10 50 ¢M, paHHBOCTHIJII, YaCTO HE MOTPEOYIOTh MiAB’S3KH 1
bopmyoTh 2—4 CyUBITTSL.

3a po3MIpOM IUJIOMIB PO3PI3HAIOTH nyxe apioni (<20 r), apidui (21-50 1),
cepeani (51-100 r) 1 BeukorntiaHi (101-200 r). 3a CKOPOCTUTIIICTIO COPTH MOILISIOTH
Ha ynbTpapanHi (80—85 m16), panubocturii (90—-100 1i6), cepeauvopanni (100—103
1i0), cepenapocturii (110—115 ni6) 1 mizapocturm (120—-130 niod).

3a mpU3HAUYEHHSM BHUIAUISIOTH CajlaTHI, JAJISl CIIOKHBAHHS y CBIXXOMY BHIJISIL,
JUTSI KOHCEPBYBAHHS, JJII KOMEPIIMHOTO MPOAaXy Ta CIelialli3oBaHi I TEeTUTUIh 1

25



BIIKpUTOTO IpyHTY. [lmoau MoXyTb Matu pi3He 3a0apBJEHHS: YEPBOHE, POXKEBE,
TeMHO-00p/I0Be, (h10JIeTOBE, )KOBTE a00 MOMapaHyEBe.

KucnotHicte Ta 3He3apakeHHS TIPYHTy MJi1 ToMmaTiB. ToMmaTtu BiAIalOTh
nepeBary HeUTpaabHuM IpyHTaMm 13 pH 6—7. KucnoTHicTs BU3HAYaIoTh 3a 1OMOMOT OO
pH-metpa abo makMycoBUX CMYKOK. {7151 KOHTpOIt0 OepyTh 3pa3Ku 3 PI3HUX IIapiB
IPYHTY, TIEPEMIIIYIOTh iX y BOJl Ta 3aHYPIOIOTh CMYKKY, OLIHIOOYM Komip: 1-3 —
BHCOKa KHUCIIOTHICTh, 4—6 — KUCJe cepenoBuile, 7 — HeuTpanbHe, 8—11 — myxne, 12—
14 — BUCOKOITY>KHE. 3aHaATO KUCIUHN IPYHT BanHyI0Th (500 r/M?), 3aHAATO JIy>KHUM —
J0JIal0Th CIPKY Yy THX € MPOIOPIIisX.

Ipyar g1 poscamd 00OB’SI3KOBO 3HE3apaXkyroTh. EdexkTuBHI MeToaM:
IpOTpPYIOBaHHA MepMmaHraHaToMm kajio (3 1/10 1 Boaum), mpomaproBaHHs (45 XB Ha
BOAsHIN Oani), mpokamoBanHa rnpu 200 °C (30 xB) Tta oOpoOka QyHrinugaMu
(«I[IpeBixyp Enepmxi») abo Oionoriunumu mnpenapatamu («ditocropun»). 3a aBa
THXHI 10 TIOCIBY cyOcTpaT MokHa npoiuTu 1%-m po3unHoMm «baiikan-EM» s
JTOAATKOBOTO O340pOBJIEHHS [3].

[Tocanka Ta morusn 3a po3canoro Tomata. CTpOKH MOCIBY HACIHHSI BU3HAYAIOTh
3aJIEKHO BIJI 1aTU BUCAJKU Y BIJKPUTUHM IPYHT UM TEIUIMIIO Ta TPUBAJIOCTI BereTarli
COPTY: pAaHHBOCTHUTJII TOTPEOYIOTH 45—50 MHIB, cepeAHLOCTUTII — 55—60, MI3HLOCTHUTTI
— Omu3bko 70. BupoOHMKM BKa3ylOTh OpPIEHTOBHI TEPMIHM HAa yHaKOBKaXx, ajue ix
KOPUTYIOTh 3 YpaxXyBaHHSIM MICLEBOIO KJIIMarTy.

[TociB poBOJATE Y MPOJE31H(IKOBaHI KOHTEHHEPU UM KACETH 3 JPEHAXKEM 1
mapom IpyHTy 5—6 cM. HacinHs 3arnu6moroTs Ha 1 cM y KaHaBKHU 3 iHTepBajioM 4—5
CM, HaKpHBAaIOTh CKJIOM a00 IUIIBKOI Ta WIOJAHS NPOBITPIOIOTH. 3a BiJCYTHOCTI
MIKIpyBaHHs HOTO BUCIBaIOTh y TOP(’ siHI TOPIIUKH 9M TabineTku 06’ eMoM 100—150 mut.
Benuki eMHOCTI HE PEKOMEHIYIOThCSI.

Jlo cxomiB mATpUMYIOTh Temmneparypy +23...+25 °C, micis mosiBu NapoCTKiB —
3HIKYIOTh 10 +10...+15 °C Baens 1 +8...+12 °C yHouUl Jyisl pO3BUTKY KOpPEHIB, Aalli
miaBUIIYIOTh 10 +20...+25 °C. [TonuBarTh TEIMJIOK BIACTOSHOI BOJOI0, YHUKAIOUU
HAJTMIIKY BOJIOTH Ta HAMOKAHHS JIUCTSI.

Jlnst HopMaJIbHOTO POCTy MOTpiOHE ocBiTieHHs 12—16 romun. Ilpu Hecrtaui
CBITJIa 3aCTOCOBYIOTh IMIJICBIUYBaHHS U ciaOke KauiiiHe mijkuBiieHHs. [likipyBaHHs
MPOBOJATH y (ha3l ABOX CHpPaBKHIX JIUCTKIB y eMHOCTI 0,5 11, 3arau0IIro0uu CisHII 10
ciM’simonib. Ilicas mepecagku pOCIMHM TOJMBAKOTH 1 3a NOTpeOU OOpOOISIIOTH
CTUMYJIsITOpamMu pocty. Uepes 1Ba THXKHI BHOCSTh 100pUBa AJis PO3CaIu.

3a 10-14 pgHiB 10 BHUCAJAKM Ha TMOCTIHHE MICIIE pO3Caay TMOYHWHAIOThH
3arapToOBYBaTH: Y TEIUTY IOTOAY ii MOCTYTOBO BUHOCSThH HA CBI)KE MOBITPS, MIOYHMHAIOUU
3 15-20 xBuIMH 1 301IBITYIOYH Yac iepeOyBaHHs HA BIAKPUTOMY TOBITPI [4].

[Tocanka TomatiB y BiIKpuTHUil IpyHT. B YKpaiHni HaciHHS Ha po3cady CilOTh Y
JPYTi# MMOJOBHHI JTIOTOTO, BUCA/IKY Y BIIKPUTHIA IPYHT MPOBOISTH 13 CEPEANHU TPaBHS
70 TIOYaTKy YEpBHsS MpU TeMmiepaTypi IpyHty He Huxde +15°C. OnrumanbHa
KHUCJIOTHICTh IpYHTY Juisi TomaTiB — pH 6,0—7,0; HanMipHy KHCIOTHICTh KOPUTYIOTb
BHeceHHsM BarHa (0,5—0,8 kr/M?), Ty>KHICTb HEUTPATI3yIOTh CIPKOIO.
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Puc. 2. Ilpaktuune 3ausaTTs cTyAeHTiB y Temuii BHAY 3 BupouryBanHs po3caau ToMariB copTy
«ITopriopa»

[TinroToBKa rpsilOK MOYMHAETHCS BOCEHU: MICIsi 30UpaHHS BPOXKAIO JUISHKY
nepexkonyoTh Ha 30 cM, BUIAISIOTH POCIUMHHI 3alMIIKH Ta Oyp’sHu. BHocATH
opraniydi (15-20 xr/mM*> mnepernoro) abo wiHepanbHi go0OpuBa (30—40 r/m?
cynepdocdary). HaBecHi IpyHT NEpeKOMylOTh MOBTOPHO, PO3OMBAIOTH TPYIKH,
BHUPIBHIOIOTh TIOBEPXHIO Ta 3HE3apaXylOTh PO3YMHOM MIJHOTO Kymopocy ado
MapraamiBka (3 /10 ).

Po3scana BucamKy€eThesl Py HATBHOCTI 7—8 JTUCTKIB, MEPITUX KBITKOBUX KUCTEH
i Bucoti crebma 25-30 cm. JIlyHku popmyroTh Tak, MO0 pociMHA 3aHyproBajacs 10
CIM’ITOJTEHUX JIUCTKIB, J0JIAI0TH KMEHIO KOMITOCTY 13071, YIIUTEHIOIOTH 1 TTOJIMBAIOTh
1-1,5 m Bogu. [{ns miaTpuMKu cTebi1a BCTAHOBIIIOIOTH KIJTOUKH.

[pyHT MOXKHAQ MyJIbUyBAaTH IUIBKOK, arpoBOJOKHOM a00 OpraHiuHHMH
Marepianamu JjIsi 30€peKEeHHS BOJIOTHM Ta TPUTHIYEHHSA Oyp’siHIB. Mylbua Takox
3allyda€ JIOMIOBUX 4YEPB’SIKIB, IO TMOKPAIIy€ CTPYKTYpy IPYyHTY. Y TEIUIUIISIX
MYJIbUYBaHHS MPOBOAATH OJIpa3y MICHS MOCAJKH, Ha BIIAKPUTUX TPSAIKAX — TTICII
MIPYKUBJICHHS POCIIHH.

Huswskopocni Tomatu (10 50 cM) XapakTepu3yrOThCsl KOMIAKTHOIO KOPEHEBOIO
CUCTEMOIO, MII[HUM IIEHTPAJbHUM CTeOJIOM Ta J00pe PO3BUHEHHMH OOKOBHUMU
IaroHaMu, IO J03BOJIIE€ OOIWTHCS O3 miaB’s3ku. J[s 3a0e3neueHHsT ONTHMAaIbHUX
YMOB POCTY PEKOMEHJIOBAHO BWCA)KyBaTH POCIMHH 3 MibKpsmasmu 50 cMm Ta
BiICTaHHIO M1k Kyiamu 30 cwm.

ke a

30cm

|

50cm

Puc. 3. Cxema nocajku HU3bKOPOCIHX TOMATIB [5]
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HesBaxaroun Ha BUCOTY 110 1,5 M, BUCOKOPOCIIi TOMaTH MOTPEOYIOThH OMOPH,
NACUHKYBaHHS Ta MPUILUITYBaHHs MPOTIATOM YChOTO BereTalliiiHoro nepioxay. Li
COpPTH e(PEeKTUBHIIIIE BUPOIyBaTH B TEINIMYHUX YMOBaxX. PekoMeH0BaHa cxema
po3MmilieHHs pociauH: 70 cM MiX psaamMu Ta 55 ¢M MK KyIIamH.

. 70-80em

55cm
Puc. 4. Cxema mocasiku cepeTHbOPOCIIX TOMATIB [ 5]

[nperepMiHaHTHI ~ TOMaTH  NOTPeOYIOTh  MIAB’SI3KM  Ta  PETYJIAPHOTO
MacMHKyBaHHS. Bucoke 1eHTpansHe cTeb0 GopMye M0 MECATH TUIOJOBUX KHCTEH.
Jlns1 3a0e3nedeHHs JOCTaTHLOT'O OCBITIICHHS POCIUH PEKOMEHI0BAHO JOTPUMYBATHCS
cxemu nocaaku: 80—100 cm mix psagamu Ta 70 cM MK Kymiamu. 30UTBIICHHS IUX
BIJICTaHEH MOXe IIPU3BECTH JI0 3HIKCHHS BpOXKaitHOCTI [5].
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70cm
Puc. 5. Cxema nocajku BUCOKOPOCTUX TOMATIB [5]

[TimxuBIeHHST TOMATIB y BiAKpUTOMY IpyHTIi.Ilepie miakuBIeHHS MPOBOASTH
yepe3 2 TWXKHI MICHS BHUCAAKU po3caaud. BUKOpHUCTOBYIOTH A0OpWBa 3 PIBHUMU
gactkamu NPK (wanpukman, nitpoamodocka 16:16:16) — 1 cT. 1. Ha Bimpo BoaM 3
nonaBanHsM 0,5 1 HacTtoro KOpoB’siky. Uepes 2-3 nHI poOJsiTh MO3aKOPEHEBE
MIJPKUBJICHHS: | T MapraHiiBku Ta 2 I CipyaHOKKCIIOro MarHito Ha 10 1 Boau.

Hpyre miapkuBIeHHS — M1 9ac UBITIHHA. 301IBITYIOTh YaCTKY Kauito i hochopy:
10—-15 r cynedary kainiro ta 40-50 r cynepdocdary na 10 1 Boau (o 0,5 1 mig Ky1).
J101aTKOBO 3aCTOCOBYIOTH 30JIy — Y CYXOMY BUIIIsIAL @00 y BUrsiAl Hactoro (100 r Ha
10 1 BomM 1Ji1 KOPEHEBOT'O BHECEHHS, JUIsl oOnpucKyBaHHs — BiaBap 13 100 r 307w,
po3Benenuit 10 10 ). Uepes 2—3 aHi MPOBOAATH 0OPOOKY MIKpOJ0OpUBaMu 3 6OPOM,
MIJIF0, MArHIEM 1 IUHKOM.
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Tpete MiPKUBICHHS — Ha MOYATKY POCTY IIOAIB (PO3MIp 13 BOJIOCHKHM TOPIX).
BuxopuctoByiots po3unH MoHokanidocdaty: 10-15 r na 10 1 Bonu. [Tapanensno —
OOMpPHUCKYBaHHS XeJlaTaMU 3aj1i3a Ta CIpKU.

YerBepTe MIDKUBICHHSA — MiA 4ac HanuBy miofiB. Y 10 n Ttemsoi Boau
PO3YHMHSIOTH 2 CT. J1. cynepdocdary Ta 1 cT. 1. rymaTy Kaiiro, mo 1 i mig kym. Takox
MosxHa 3actocyBatu Kamimar (10-12 r ma 1 M?). Ha 11boMy eTarmi BaKJIMBI €JIEMECHTH:
KaJtiid, 6op, MapraHenb, Hoa, MarHii, MoJi0eH, KOOAIbT, ITMHK.

Cepen roToBUX KOMILIEKCHUX IpenapariB BUKOPUCTOBYIOTh: XelaTuH Tomar,
Help Rost, Mactep-arpo, Proventus, Planton P, Quantum, Gumi gold, Kemipa I'pyHT.
3a 2 THXHI 10 300py BPOXKAIO MMiKUBICHHS IPUITUHSIOTH [6].

[TonuB Ta po3nyiuryBaHHs.[101MB MPOBOASTH MiJT KOPIHb, YHUKAIOYH HAMOKAHHSI
mucTss ¥ creben. Halikpamuid BapiaHT — KpamejgbHE 3pOIICHHS, 10 MHIATPUMYE
PIBHOMIPHY BOJIOTICTh 1 3HMXKY€ pHU3UK XBopo0. JlomryBanHs HeOaxkane. [licns
BHCAJIKU PO3Caay MOJUBAIOTh OMIPHO 2—3 pa3u Ha THXKICHb, BHKOPUCTOBYIOUH TETLITY
BOJY y BeUipHii yac. PscHuil moiuB 00OB’SI3KOBHI Mepe]] MATOPTaHHIAM Ta 1] 4ac
LBITIHHS NEPIIOT i1 IPYroi KUCTEN.

JInst 10CTymy KHUCHIO JI0 KOPEHIB IPYHT pO3MYIIYIOTh pa3 Ha 2—3 THXKHI Ha
rbuHy 8—10 cM, MOEIHYIOUN 3 MPOMOIIOBAHHAM. Byp’sHU yTpUMYIOTH BOJIOTY Ta
CHPUSAIOTH PO3BUTKY XBOPOO, TOMY iX PETYJISPHO BHIAJISIOTH.

J11s Kpaioro 3anuiIeHHS KYII 3JIeTKa CTPYIIYIOTh Y MepIiid moaoBuH1 gHs. s
3aly4eHHs] OJDKIT 1 JKMETIB BHCAKYIOTh MEIOHOCHI KYJIbTYpPHU: M STy, MENICY,
0a3uIIiK, KOplaHap, TIPUYHUIII0, PiTlakK.

[TinB’s13ka. Bucokopociai Tomatu NoTpeOyIOTh MiJIB’A3KU ISl BEPTHUKAIBHOIO
POCTy Ta 3py4HOCTI 300py BpoxkKaro. BUKOPHCTOBYIOTH KIJIKH, IIMAJCPHI CITKH YU
MIIHI ormopu. PociwHM miAB’sA3yIOTH IIMaratoM ad0 CMHTETUYHHMHM HHUTKaMH 0e3
CUJIBHOTO HATSITY.

[1iaB’ 43Ky IpOBOAATH y 3 €Tanu:

eIlicist BUCaaKu po3caau (Ha piBHI MEPIIOrO JUCTKA);

eHa piBHi Ipyroi KBITKOBOT KUCTI;

eHa piBHI TpeThOT KUCTI.

[TacuHukyBaHHS.Y cepeHBO- Ta BUCOKOPOCINX COPTIB BUAAJSIOTH O14HI MaroHu
JOBXKUHOIO0 3—5 cM y na3zyxax JUCTKiB. L{e 103BoJIsle yHUKHYTH IEpEeBAHTAXECHHS KyIlla
M MiBUILYE BPOXKAMHICTh. 3aivmuaroTh | ronoBHuid marid (abo 2—3 mpu CHIIbHIM
KopeHeBiid cuctemi). [lacMHKyBaHHS TPOBOJSATH Y PAHKOBI TOAWHU, 3aJMILAIOYU
«menbku» 1-1,5 cM.Huzbkopocii Ta paHHBOCTHUTIII COPTU 3a3BUYall HE MOTPEOYIOThH
MaCUHKYBaHHS Ta MiJB A3KH [5, 7].

30upanHs Ta 30epiranHs Bpokaro. 3a 20 AHIB 10 300py TOMATiB BUAAISIOTH
KBITYyu4l cTe0ja Ta 0yTOHH, II00 MPUCKOPUTH A03PIBaHHS IJI0/11B. 30MpatoTh BUOIPKOBO
10711 OYpOTO, POKEBOTO 200 MOJIOYHOTO 3a0apBIICHHS, SIK1 J03PiBalOTh 3a 7—15 NHIB
1 30epiratoTb cMmak. 3€JIeHI TOMAaTW IMCIsA JIO3pIBaHHS BTPAvyarOTh SKICTh. 30ip
3aBEPIIYIOTH /10 3HIKECHHs HidHOi Temmneparypu Hux4de +8 °C. CKOpOCTHUTI COpPTH
30UparoTh y APYTidl MOJOBUHI JIMITHS, CEPEIHBbOCTUTIII — HAMPUKIHII JUMHSI — Ha
MOYATKYy CEpITHS, M3HBOCTUIIIL — Y CEPITHI—BEPECHI.
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3pin IOAM BUKJIAAAlOTh HOCUKAMU BHHU3 y KOPOOKHM abo AIIMKH, 3aCTEJICHI
nanepom, He 6inbine 12 kr Ha Tapy. Jns mo3piBanHs 10A4at0Th 3—4 CTUTII TOMATH, 110
BUJIJISIIOTH €THJIeH. POKeB1 mtoau 103piBaloTh 3a 5 AHIB, Oypi — 3a 7, MOJIOYHO-3pii
—3a 10-12 gnis. g TpuBanoro 30epiraHis MiX IIapaMy KIaIyTh Hamip 1 yTpUMYIOTh
ypoXKail y MPOXOJIOAHOMY CYXOMY MICIi, PEryJSIpHO BHUIANISIOUM MIATHWII TUIOAU
[3,5].

BucHoBok. BucokoskicHMII ypo)kaii TOMATiB  JIOCSTA€ThCS  3aBISKU
KOMIUIEKCHOMY JIOTJISIIy: CBOEYACHOMY IOJIUBY, PO3ITYIIyBaHHIO IPYHTY, I1JIB 3111 Ta
NaCUHKYBAaHHIO POCIIMH, a TAKOK KOPEHEBUM 1 I03aKOPEHEBUM IT1JKUBJICHHAM Yy Pi3H1
($ha3u po3BUTKY. BaXJIMBUM € ITpaBUIIbHUI 301D IJIOAIB Y CTaii Oyporo, poxkeBoro abo
MOJIOYHOTO 3a0apBJIEHHSI Ta CTBOPEHHSI YMOB JUIS iX JO3pIBaHHS ¥ 30epiraHHs, 110
JT03BOJIsIE€ 30€pEeTrTH CMAKOBI Ta SIKICHI BJIACTUBOCTI MPOIYKIIIi.

Coptr «Ilopnopa», BupomyBanuii y BHAY, Bii3HayaeTbcsi BHCOKOIO
BPOXKAMHICTIO, CTIMKICTIO J0 XBOpOO 1 TapHOK SKICTIO IIoAiB. JloTpuMaHHs
arpOTEXHIYHUX 3aXOIB MpPHU MHOro BHUPOIIYBaHHI 3a0e3mnedye pPIBHOMIPDHUN pICT
POCIIMH, 3aKJaJKy KBITKOBUX KHCT€Hl 1 (pOpMyBaHHS MOBHOLIHHUX IUIOJIB, IO
MIATBEPIKYE €(PEKTUBHICTh CYYAaCHMX TEXHOJIOTI BHpOIIYBaHHS TOMATIB Y
TOCTITHUX Ta MPAKTUIHUX YMOBaX.
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Oabra IPO3JIOBCBKAS®,

CTyZIEHTKa 3-TO Kypcy,

(bakyIbTET arpoHOMIi, CaIIBHUIITBA Ta 3aXUCTY POCIIHH,
BiHHMIIbKHI HalllOHAIBHUN arpapHUl YHIBEPCUTET
Binnungs, Ykpaina

OCHOBHI HIKITHUKH KAITYCTH TA iX HIKOJOYUHHICTb

Anomayia. Y cmammi 00cniodceHo 6NIUE OCHOBHUX WIKIOHUKIE Kanycmu —
OINOKPUNKU, KANYCMAHUX MYX Ma NONEIUYb — HA BPOANCAUHICINb Ma AKICMb NPOOYKYIT
Ha nonsix CmyoeHmcvko2o pepmepcbkoco 20cnodapcmaa BinHuybk020 HayioHaNbHO20
azpapnozo yHigsepcumemy. Poszensinymo 6ionociuni ocobausocmi yux KoMax, ixuro
WKOOOYUHHICMb MA 6NIUE HA JUCMS, KOPEHe8Y cucmemy ma (opmMyeaHHs KayaHie
pocnun. Haeedeno cyuacui memoou 3axucmy, 30KpemMa a2pOmexHiuyHi Npuiiomu,
Oionoeiuni 3acobu ma ximiuni 0opodxu. Pezynibmamu 00CniOMCeHHs NiOKpecaonmy
HeOOXIOHICMb IHMEe2po8aH020 Ni0X00y 00 3aXUCHy Kanycmu 01 3MEeHULeHHs 8Mpam
8podKCalo, NiOBUUWEHHS eeKMUBHOCMI 0680YIGHUYMEA MA OMPUMAHHA AKICHOT
npoOYKYii.

Knwuosi cnosa: wkionuxu xanycmu, 6pONCAUHICMb, Memoou 3axucmy,
iHmezposanuti nioxio.

Annotation. The article the impact of the main cabbage pests — whiteflies,
cabbage flies, and aphids — on the yield and quality of produce at the Student Farming
Enterprise of Vinnytsia National Agrarian University. The study examines the
biological characteristics of these insects, their harmfulness, and their effect on the
plants' leaves, root systems, and head formation. Modern protection methods,
including agrotechnical practices, biological agents, and chemical treatments, are
also presented. The research findings underscore the need for an integrated approach
to cabbage protection to reduce crop losses, enhance the efficiency of vegetable
farming, and obtain high-quality produce.

Keywords: cabbage pests, yield, protection methods, integrated approach.

Beryn. Kamycra — BaxkiiBa oBoueBa KyJIbTypa, sika ITUPOKO BUPOITYETHCS JIJIS
XapuyBaHHs Ta iepepooku. OCHOBHOIO MPOOJIEMOIO i1 BUPOIITYBaHHS € MOIIKOKCHHS
KOMaxaMHU-IIKITHAUKaMH, 10 3HUKYE BPOXKAWHICTH 1 AKICTh TpoaykKitii. Ha mpuknami
Crynentcpkoro  (epMepchbKOro TrocrojapcTBa  BIHHUIBKOTO — HAIlOHAIBHOTO
arpapHOro yHIBEPCUTETY BHUBUEHHS IIKIJHHUKIB Ta CIIOCOOIB X KOHTPOJIO JIO3BOJISIE
PpOo3p0o0IISITH €hEeKTUBHI 3aX0/I1 3aXUCTY POCIIHUH.

3 Hayxoswuii kepiBauk: Pynceka H.O., kanauaar c.-r. HayK, JOUEHT Kadeapu 60TaHIKH, TeHETUKH Ta
3axucTy pocaun BHAY
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MeTta. MeTor0 CTaTTi € aHaJIi3 OCHOBHUX KOMaXx-IITKITHUKIB KallyCTH Ta OI[IHKa
iXHBPOTO BIUIMBY Ha BPOXKAMHICTb, a TaKOX OTJISA €(PEKTUBHUX METOJIB 3aXUCTY
pocnuH Ha npukiaani CTylaeHTChKOro (hepMepChKOro rocrnoaapcTBa BiHHHUIIBKOTO
HAI[IOHAJIFHOTO arpapHOTO YHIBEPCUTETY.

Buxnan ocHoBHoOro marepiany. Kamycra, BupoiieHa Ha moyisix CTy1I€HTCbKOTO
dbepmepcrkoro rocmogapctBa BHAY, 3a3nae mkoam Big OCHOBHHUX IIKITHUKIB —
OUTOKPHUIIKH, KallyCTIHUX MYyX Ta IMOMENUIb. BITOKPUIIKK YIIKOIKYIOTh JUCTS, IO
BUKJIMKA€E MOr0 MOKOBTIHHS Ta 3HMKEHHSI (POTOCMHTETHUYHOI akTUBHOCTI. KamycTsiHi
MYXH IIKOJIATh KOPEHEBIM CUCTEMI, YIOBUIbHIOIOUU PICT POCIHMH, TOJ1 K MOTEIHUII
BUCMOKTYIOTh COKH 3 MOJIOJOTO JIUCTS Ta KadaHiB, L0 MPU3BOAUTH A0 Aedopmartii
JIUCTKIB 1 3MEHIIIeHHs Macu npoaykiii (puc 1.) [1, 2].

Hacnigkom aii IIKiTHUKIB € 3HUKEHHS BPOYKaMHOCTI, TOT1PIICHHS 30BHIIIHBOTO
BUIJIALy Ta SIKOCTI KauyaHiB. /{7 3MEHIIEHHS BTpAaT 3aCTOCOBYIOTH KOMILIEKCHUN
MiJXi: arpOTeXHIYHI 3aX0au (CiBO3MiHA, OOPOOITOK IPYHTY, BUJAJICHHS POCITUHHHIX
3aNUIIKIB), 010J0TiYHI MeToAM (IMPUPOHI BOPOTH IIKITHMKIB) Ta XiMiduHI 0OpOOKH
BIJITTOBITHO /IO PETJIAMEHTIB.

Puc. 1. Kamycra (Brassica)

binokpunka — apidHa Komaxa, siKa € OJHUM 13 HaWHEOE3MEeUHIMNX IITKITHUKIB
Karmycty. BoHa BUCMOKTYE CIK 13 JIUCTSL, 1110 TPU3BOUTH /10 TTO’KOBTIHHSI, CKPYyUyBaHHS
Ta TIEpPEeIYacHOrO  BiAMHpAaHHS  JHUCTKiB. [lomkomkeHe JHMCTS  BTpadae
(OTOCHMHTETHYHY aKTHBHICTb, 110 HETATUBHO BIUIMBAE HA PICT 1 PO3BUTOK POCIHH (pHC
2).

KpiMm npsiMoi mikoam, OiTOKpHIIKa MOXE TIEPEHOCHUTH BipyCHI Ta OakTepiasibHi
XBOpOOM, IO JOJATKOBO 3HWXKYE SKICTh 1 BpOXKAWHICTH KamycTH. MacoBe
PO3MHOXCHHS KOMax MIBUIKO NPHU3BOAUTH JIO CHJIBHOTO 3apa)KeHHS IIOCIBIB,
0COOJIMBO B YMOBax BHCOKOT BOJIOTOCTI Ta TEIUIOl moroau [3].

Pc. 2. iJ'IOpI/IJ'Ia (Bemisia tabéci)

32



binokpunka BHCMOKTY€E CIK 13 JHCTS, IO MPU3BOAWTH 0 WOTO TOXKOBTIHHS,
CKpY4YyBaHHsI Ta NEpPeI4acHOro BiaMupaHHs. Yepes 11e 3HUKY€eThCsl (HOTOCUHTETHYHA
aKTUBHICTh POCJIMH, YIOBUIBHIOETbCS picT 1 (opMyBaHHS KadaHiB. Macose
PO3MHOKEHHS OIJTOKPHUIIKK MOKE IIBUAKO YpaXKaTH MOCIBU, 3HUKYIOUH BPOKANHICTD
1 IOTIPIIYIOYH AKICTh TPOIYKIii (puc 3).
Kpim npsimoi mikoau, 61I0KpUiIKa € IEPEHOCHUKOM BIPYCHHUX Ta OakTepialbHUX
3aXBOPIOBaHb, IO JOJIATKOBO TOTIPIIY€ CTaH POCIWH 1 PUHKOBI XapaKTEPUCTHUKU
KaIyCTH.

» | ~
Puc. 3. llIkog0YMHHICTH OLTOKPHIKA

KamycTtsitHa Myxa — OOuWH 13 TOJOBHHUX IIKIJHUKIB KamycTdu. JIMUuWHKH
MOIMIKO/DKYIOTh KOpPEHI Ta MIJ3eMHY YacTUHY CTeOja, IO MOpYIIye >KUBIICHHS
POCTIMHHM, YTOBLIBHIOE i PICT 1 3MEHIIye Macy KadaiB. HaitOinpiny mkomy 3aBaae
MacoBE ypa)XK€HHS CXOJIB, KOJM MOJIOJI POCIWHHU B’SHYTh 1 THHYTH, IO 3HUXKYE
BPOXKAMHICTH 1 HOTIpILY€E SKICTh NpoAyKIii (puc. 4) [1, 2].

JInsi KOHTPOJIFO KalyCTSHOI MYXH 3aCTOCOBYIOTH KOMIUIEKCHUW —MIAXIJ;
arpoTexXHiuHI 3axoau (TIuOokuit 00pOOITOK TIPYyHTY, CIBO3MIHA, BHJIAJICHHS
POCIIMHHUX 3aJIMIIKIB, PETYyJIOBAaHHS CTPOKIB BHUCIBY), O10JOTIYHI METOAH
(BUKOpPHUCTaHHS MIPUPOTHUX BOPOTIB IIKITHUKA) Ta XIMIUHI 0OpOOKH (IHCEKTUITUIH 32
pernameHToM). [loeaHaHHA LUX 3aXOAIB J03BOJISIE €PEKTUBHO 3aXMILATH KaIycTy,
3MEHIIYBAaTH BTPaTH BPOKat0 Ta MIABUIILYBATH SIKICTh IPOAYKIIii

{ . g d
Puc. 4 Kanyctsna myxa (Delia radicum)

[Tonemumi (mat. Aphididae) € omHUME 3 OCHOBHMX MIKITHUKIB KarycTu. BoHu
BUCMOKTYIOTh CIK 13 MOJIOJOTO JIUCTs, CTeOeN Ta KayaHiB, 10 NPU3BOAUTH IO
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nedopmMaliii JUCTKIB, CHIOBIJILHEHHS POCTY POCIIMH, 3MEHIIEHHS MacH MPOAYKIIi Ta
MOTIpIIEHHs i1 30BHIMIHBOTO BUIISILY. MacoBe ypaKeHHS MOMETUIIMU MOXKeE
MPU3BECTH JO BIJICTaBaHHSA Y PO3BUTKY BCHOTO BPO’Kal0, OCIAO0JICHHS POCIMH Ta iX
OLTBIIIOT CHPUIHATIMBOCTI JI0 1HIINUX IIKITHUKIB 1 XBOopoO (puc. 5) [4].

KpiM npsiMoi mikoiu, MOMeNuIll € mepeHOCHUKaMU BIpPYCHUX XBOPOO, 1110 3HAYHO
3HIKY€E BPOXKAMHICTD 1 SIKICTh MPOIYKIlli. BOHM MIBUAKO pO3MHOXKYIOTHCS, OCOOIMBO
3a TEIJIOi Ta BOJIOTOi IMOTOAM, IO POOUTH iX KOHTPOJb CKIAAHUM 1 BUMAarae
KOMIUIEKCHUX 3aXO/I1B.

Puc. 5. Ilomenuns (Aphididae.)

JIist 3HUKEHHS YHMCEJIbHOCTI OCHOBHMX IIKIJHUKIB KalyCTH — OUTOKPHWIIKH,
KaIlyCTSIHOI COBKH Ta IOIEJUI[b — 3aCTOCOBYIOTh 1HCEKTUILIU/IHI IpEnapaTtu, 103BOJIEHI
11 OBOYEBUX KyJbTyp. Jlo HailOubI epekTBHUX HanexaTh Pacrak, [enuc f JIrokce
Ta Emxio 247 SC, k.c. Ta iHII 3aco0u, SIKi IIFOTh HA JOPOCITI OCOOMHU 1 JTUIMHKA
IIKITHUKIB (puc. 6).

OO6poOKy MpOBOAATH MPH MOSABI MEPIIMX MIKITHUKIB a00 y pa3i MepeBUILECHHS
€KOHOMIYHOTO OPOTY IIKOJOYUHHOCTI, CYBOPO TOTPUMYIOUHUCHh PEKOMEHIOBAHMX J103
Ta CTPOKIB OYiKyBaHHsS Tepen 30mpaHHSM Bpokaro. J[yis 3amobiraHHS PO3BUTKY
CTIMKOCTI IIKIJHUKIB BaXKJIMBO YE€PryBaTH MpenapaT pi3HUX rpyI Aiil.

. 88.4

944 92.7
90.1 74
i 85 i

TexHi4Ha epeKTUBHICTb, %

Kanycrtsana coBka KamycTsHuii monenurs binokpuka

o ®Pacrak o Jlemuc f arokc o Emxio 247 SC, x.c.
Puc 6. TexHiuHa epeKTUBHICTh THCEKTUITUIIB, HA TIOJTX CTYISHTCHKOTO (hepMepChKOro
rocroAapcTBa BiHHUIIBKOTO HAIIOHATBLHOTO arpapHoro yHiBepeutety, 2025 p.
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3a pe3yabTaTaMH JOCHIIKEHb BCTAHOBJICHO, 110 HAWHWXKYY €(PEKTUBHICTDH
npernaparis, 1110 BUIIPOOOBYBAIHUCH MPOTH IIKIAHUKIB MPOSBUB npenapat dacrax, K.e.
HaiiBuia ehekTUBHICTD TPOTH KamycTAHOT COBKH — 94,4% crocTepiranach y BapiaHTi
3 BUKOpUCTaHHsAM mpemnapary Emxkio 247 SC, k.c., mo Ha 6,0% mnepeBuIIyBaio
TexHiuHy edextuBHicTh npemnapary Jeuuc f Jlokc, KE 1 na 21,8% incexTumma
dacrak, k.e. Takox oOMpUCKyBaHHS HacaJkeHb mpenapatoM Emxio 247 SC, x.c.
BUSBWIOCH HalOUIbI e(heKTUBHUM — 92,7% B peryatoBaHHI YUCEIBHOCTI MOMEIHIIb,
10 MEpPEeBULIYBAJIO BapiaHTH 3 BUKopucTaHHsM mpenapaTiB Jeuuc f Jlroke, KE Ta
dacrak, k.e. Ha 2,6 Ta 7,7% BianosimHo. HaliHuina eQeKkTUBHICTH IpenapartiB
criocTepirajach IpU KOHTPOJIFOBAHHI OUIOKPWIIKM, OJHAaK 1€ HE BIUIMHYJO Ha
0OMEXKEHHsI YhCebHOCTI (iTodara.

XiMiYHI METOIU € HahWedEeKTUBHIIIMMU TpPU BUKOPUCTaHHI B  CKJIai
IHTErpPOBAaHOTO MIAXOAY, SIKHUH BKIIIOYA€E TAKOX arpOTEXHIYHI 3aX0u Ta O10JOTTYHUN
KOHTpPOJIb. Take KOMIUJIEKCHE 3aCTOCYBaHHS JO3BOJISI€ 3HAYHO 3HM3UTH IIKOAY BiJ
IIKIJTHUKIB, 30€perT BPOKAMHICTH 1 HIABUIIMTH SIKICTh KaIlyCTH.

BucnoBok. OCHOBHI WIKIJHUKHA KaIyCTU — OJIOKpHJIKA, KAIyCTsSHAa COBKA Ta
MOMNENHIIl — 3HAYHO BIUIMBAIOTh HA BPOXKAMHICTH 1 AKICTh MPOAYKIIi HAa MOJSAX
Crynentcbkoro gpepmepcbkoro rocnogapctsa BHAY. Binokpuiika yiuikopKye JIucTs,
3HIDKYIOUM  (DOTOCHHTE3 1 CHOBUIBHIOOYM PICT POCIUH; KalyCTAHI MYXH
MOIIKOKYIOTh KOPEHEBY CUCTEMY, 110 MPU3BOJIUTH A0 B1JICTaBaHHS y PO3BUTKY Ta
3MEHILIEHHS Macu KayaHiB; IOMNEJHIl BUCMOKTYIOTb COKHM 3 MOJIOJIOTO JIMCTS Ta
KauaHiB, BUKJIUKAIOUH JIehOopMaIlito POCIUH 1 3HIKEHHSI IX PUHKOBOT I[IHHOCTI.

Haii6inpmr epexkTuBHUM COCOOOM 3MEHIICHHS INKOAW BiJl IIKIJHUKIB €
3aCTOCYBaHHS IHTETPOBAHOTO TMIJIXOMYy, SKUM 00’€IHy€E arpoTeXHIYHI 3ax0]u
(ciBo3MiHa, 0OPOOITOK IPYHTY, BUJIAJICHHSI POCTUHHUX 3aJIMIIKIB), 010J0T1YH1 METOIU
(BUKOpHUCTaHHSI IPUPOAHUX BOPOTIB LIKIJIHHUKIB) Ta XIMi4HI OOpOOKH BIAMOBIAHO 1O
pernamMeHTiB. BUKOpPHCTaHHS Takoro KOMIUIEKCHOTO MiJXOy O3BOJISIE 3MEHIIUTH
BTpaTH BPOXKA0, MIJBUIIUTH €(PEKTUBHICTh OBOYIBHMIITBA Ta OTPUMATH HPOLYKIIIIO
BHUCOKOI SKOCTI.

OTxe, BIPOBAKEHHS CHUCTEMHOTO 1 KOMIUIEKCHOTO 3aXHUCTy KalyCTH
3a0e3neuye cTabiibHE BUPOOHUIITBO 30POBOI Ta pEHTA0EIbHOI OBOYEBOI MPOAYKIIII.
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DEVELOPMENT OF THE INFRASTRUCTURE OF THE AGRICULTURAL
MARKET

Anomauia. Y cmammi 00CNiONHCEHO PO3BUMOK THOPACMPYKMYPU ACPAPHO2O
punky Ykpainu ma ii énaue Ha peanizayiro npooykyii. IIpoananizoeano nocicmuyni,
inghopmayitini, inanco8i ma eHepeemuuHi CKIA008I, BUSHAYEHO OCHOBHI NpobOemu
2anysi, BKIOYHO 3 PYUHYBAHHAM IHppacmpykmypu uepe3 6iliHy ma Kaoposum
oepiyumom. Illoxazano, wo Mmooepuizayis iHpacmpykmypu, 6npoBa0*CEeHHs.
iHHOBayil ma iHmezpayiss 00 €EBPONEUCHLKUX CUCMEM CHPUSIOMb NIOBULEHHIO
eghekmueHocmi, KOHKYPEHMOCNPOMOICHOCMI ma CIMIUKOCMI A2PAPHO20 CEKMOpP).

Abstract. The article studies the development of the infrastructure of the
agricultural market of Ukraine and its impact on the sale of products. The logistics,
information, financial and energy components are analyzed, the main problems of the
industry are identified, including the destruction of infrastructure due to the war and
personnel shortages. It is shown that the modernization of infrastructure, the introduction
of innovations and integration into European systems contribute to increasing the
efficiency, competitiveness and sustainability of the agricultural sector.

Introduction. The agricultural sector of the Ukrainian economy plays a leading
role in ensuring food security and developing the country's export potential. However,
the efficiency of the agricultural market largely depends on the level of development
of its infrastructure. It is the infrastructure elements that provide conditions for storage,
transportation, sale and promotion of products from the producer to the end consumer.
Access of farmers to effective sales channels reduces their competitive positions both
in the domestic and foreign markets.

Presentation of the main material. The infrastructure of the agricultural market
is a complex of economic, organizational, technical and financial components that
ensure the effective functioning of the agricultural market. It performs a number of
main functions: organization of logistics and transportation of products from the
producer to the final buyer; provision of storage and processing services; formation
and support of market conditions with the help of price and information mechanisms;
assistance in financing and lending agricultural producers. The key condition for the

4 Scientific supervisor: Candidate of Economic Sciences, Associate Professor, Associate Professor of
the Department of Agrarian Management and Marketing Kateryna MAZUR.
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effective operation of the agricultural sector is the development of its infrastructure,
which includes the system of enterprises, organizations, service institutions and
production resources. Effective infrastructure contributes to the establishment of
economic ties between market participants, the formation of supply and demand for
agricultural products, as well as increasing the flexibility and adaptability of the sector
to external conditions. The level of infrastructure development depends not only on the
quantity, but also on the quality of its components, in particular, innovative progress,
compliance with modern technological trends and the development of human resources
[1, 7].

Insufficient development of the infrastructure of the agricultural sector reduces
the efficiency of economic ties, slows down production processes, increases the cost
of creating channels for the sale of products and creates other obstacles.

These aspects characterize additional difficulties that have arisen in the
development of the agricultural sector of the economy as a result of armed aggression
by russia. Despite the difficult security and economic conditions, today the agricultural
sector continues its work. Today, the state and business are faced with the task of
developing and restoring infrastructure support to normalize the work of enterprises in
the industry.

Problems of development of the agricultural sector

—s
destruction of production and logistics infrastructure as a result of the

war (granaries, elevators, warehouses, equipment), which
comnlicated the storage and nrocessine of crons:

-
blockade of ports and destruction of maritime logistics routes, which

\ led to product losses and reduced profits: )

i '
mining of large areas of agricultural land, which limits production and

| posesa threat to workers: )
y '
financial instability of enterprises due to high interest rates, tax

pressure and insufficient state support:
—
personnel shortage due to mobilization, migration and poor

\ professional development of personnel:

Fig. 1. Problems of development of the agricultural sector
Source: formed by the author on the basis of [1].

Today, the infrastructure provision of the agricultural sector does not meet modern
requirements due to the limited financial resources of both business entities and the state,
insufficient coordination between agricultural business and local authorities on the
implementation of large-scale projects, as well as due to the unstable security situation in
the country. The discrepancy between the development of the agricultural sector and its
real needs gives rise to structural problems of the functioning of the industry. The lack of
an effective innovation policy hinders the development of the agricultural sector, which
leads to lagging behind the leading European producers, affects the volume of products
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sold and limits the state's ability to influence global trends in the agricultural market. In
addition to these systemic problems related to general economic development and
agricultural policy, since 2022, after the full-scale invasion of russia, significant challenges
have been added, which significantly complicate the functioning of the industry [3].
Among the main problems of the development of the agricultural sector, it is worth noting
(Fig. 1):

To determine the features of infrastructural support of the agrarian sector of the
economy, it is advisable to form its components (Fig. 2). The main components of the
infrastructure support of the agricultural sector of the economy include the production
infrastructure, which directly contributes to agricultural production. land), energy
supply (fuel supply and power lines), maintenance (repair shops), transport (ensuring
the delivery of products and resources). This is the main structure that directly provides
the production process of manufacturing products [3].
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& —

Z Logistics Networks

8 | Information and

% 14 consulting [ Internet portals

O infrastructure

Agricultural consulting services

Fig. 2. Main components of infrastructure support of the agricultural sector of the economy
Source: formed by the author on the basis of [2].

Integrated infrastructure development contributes to the revival and expansion
of the agricultural sector of the economy [4]. The analysis of key indicators for 2014-
2024 indicates a decrease in the efficiency of the industry (Table 1).

As can be seen from Table 1, until 2021, the sown areas of agricultural crops
tended to grow, which indicated the progressive development of the industry.

38



Table 1. Sown area specified for agricultural crops, thousand hectares

Crops
Years Cereals and factory sugar sunflower potatoes Vegetable
legumes beet crops
2014 14801 331 5257 1348 467
2015 14739 237 5105 1291 446
2016 14401 292 6073 1312 447
2017 14624 316 6034 1323 445
2018 14839 276 6117 1319 439
2019 15318 222 5928 1309 452
2020 15392 220 6457 1325 464
2021 15995 227 6622 1283 460
2022 12171 184 5293 1208 378
2023 10985 250 5220 1210 397
2024 11139 254 5020 15 28

Source: formed by the author on the basis of [5].

The sown area of grain and leguminous crops in 2014-2021 increased: from 14.8
million hectares in 2014 to almost 16.0 million hectares in 2021, which reflects the
stable development of grain production and Ukraine's export orientation. However,
after the start of the war in 2022, there was a sharp reduction in areas — to 12.2 million
hectares, in 2023 —to 11.0 million hectares. In 2024, the level remains low - about 11.1
million hectares, which indicates significant losses due to the occupation of land and
problems with their cultivation.

Sugar beet crops remained relatively small and unstable throughout the period.
If in 2014 there were 331 thousand. ha, then from 2019 to 2021 the area decreased to
about 220-227 thousand hectares. hectare. In 2022-2024, they range from 180-250
thousand. hectare. This demonstrates the stagnation of the industry due to low
profitability and limited demand for sugar.

Sunflower in 2014-2021 showed a steady growth from 5.26 to 6.62 million
hectares, which is explained by the great export potential of sunflower oil. At the same
time, after 2022, the area decreased to 5.29 million hectares in 2022, 5.22 million
hectares in 2023 and 5.02 million hectares in 2024, which is a consequence of
hostilities and lost crop areas.

Potatoes had stable areas in the range of 1.28-1.35 million hectares until 2021.
In 2022-2023, they decreased to about 1.2 million hectares. However, in 2024, the data
indicate only 15 thousand. ha, which looks like a statistical error or technical error,
since such a sharp reduction in areas is unlikely.

Vegetable crops in 2014-2021 gradually decreased from 467 to 460 thousand
hectares. ha, and after 2022 the decrease became more noticeable - 378 thousand
hectares. hectares in 2022 and 397 thousand hectares. hectares in 2023. In 2024, only
28 thousand cases are presented in the table. ha, which is also questionable and is
probably an error in reporting.

As a result, the most indicative is the sharp decline in the area of grain and
sunflower after 2022, which is directly related to the war and land loss. Sugar beets are

39



stagnant, and vegetables and potatoes show statistical discrepancies. In general,
Ukraine's agriculture has faced large-scale challenges, and the further restoration of
sown areas will depend on stabilizing the situation, restoring infrastructure and
ensuring access to land resources.

Let us consider the dynamics of the index of agricultural products in constant
prices (Fig. 3).
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Fig. 3. Indices of agricultural products in constant prices in 2021; % to the previous year
Source: formed by the author on the basis of [5].

According to the data (Fig. 3), there is an unstable dynamics of agricultural
indices in 2014-2024. The industry achieved the highest growth in 2021 (116.4%),
which indicates the active development of production. Since 2022, there has been a
sharp drop in indicators (74.7%) due to hostilities and the occupation of part of the
territories. In 2023, there was a partial recovery (111.1%), but in 2024 the figure again
decreased to 96.6%, which indicates the persistence of instability and the presence of
serious challenges for the agricultural sector.

The agricultural infrastructure of Ukraine is at the stage of structural
transformation due to the growth of export potential, integration processes with the
European Union and the impact of the foreign economic situation. At the same time,
the system of infrastructural support of the agri-food market is developing unevenly,
which creates significant barriers to effective functioning both in the domestic and
foreign markets [3].

For a long time, Ukraine depended on the port infrastructure of the southern
region, but the war and the blocking of sea corridors actualized the development of
alternative routes — through the western land borders, Danube ports, as well as
multimodal hubs in Lviv, Zakarpattia and Volyn regions. capacities and created an
urgent need for their modernization [6]. In the long term, the modernization of logistics
infrastructure should include not only the expansion of the capacity of border crossings,
but also the integration of Ukraine's transport network into European standards. An
important task is the development of European-style railways, the construction of
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modern grain terminals, warehouses and logistics centers, which will ensure
uninterrupted supplies and reduce the costs of farmers. In addition, increasing the
efficiency of logistics will contribute to the growth of the competitiveness of Ukrainian
agricultural products in world markets and strengthening the country's food security.

Cold logistics is one of the most vulnerable links in the infrastructure of the
agricultural market. The existing refrigerated warehouses are mostly concentrated in
the central and southern regions, which limits equal access to such services for small
and medium-sized farms in remote areas. At the same time, the global trend for the
export of products with high added value (berries, fruits, meat) requires the systematic
development of temperature-controlled chains [3, 4].

A critical problem remains the obsolescence of part of the refrigeration
equipment, which does not meet modern requirements of energy efficiency and
environmental friendliness. Limited investments in this segment complicate the
formation of an extensive network of modern refrigeration facilities capable of providing
long-term storage and transportation of perishable goods. to minimize crop losses and
ensure the stability of supplies to the domestic and foreign markets [6].

An important aspect is the development of information infrastructure. In the
context of digitalization of the agricultural sector, the importance of precision farming
technologies, geographic information systems and satellite monitoring is growing [1].
Their implementation allows optimizing the use of resources, increasing yields and
reducing costs due to precise control of the condition of soils and crops. At the same
time, the development of digital platforms for trade, electronic document management
and tracking of logistics processes contributes to the development of market
transparency and integration of Ukrainian agricultural producers into global supply
chains. Further progress in the field of information infrastructure requires investment
in high-speed Internet in rural areas, as well as training of personnel capable of working
with innovative digital tools.

Institutional infrastructure also needs to be modernized. Agrarian exchanges
have limited functionality, and certification and quality control systems are not always
integrated into the European system of product traceability. In addition, there is
insufficient coordination between government agencies, private infrastructure
operators and agricultural producers [7].

Improving the institutional infrastructure involves strengthening the role of
professional associations, cooperatives and industry associations capable of
representing the interests of producers and contributing to the formation of uniform
rules of the game in the market. An important task is the harmonization of certification
and quality control standards with the EU requirements, which will open wider access
of Ukrainian products to international markets. investments and increase the efficiency
of agricultural infrastructure management [2].

Financial provision of infrastructure remains problematic due to limited access
to long-term loans, high interest rates and lack of insurance mechanisms, which hinders
investments [ 1]. Overcoming these barriers is possible due to more active involvement
of international financial institutions, the development of state incentive programs and
the expansion of the range of agricultural insurance instruments. Special attention
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should be paid to the creation of favorable conditions for venture and institutional
investing in the modernization of logistics, information and production capacities. The
formation of an effective financial ecosystem will not only ensure the stability of the
functioning of the agricultural infrastructure, but also increase the competitiveness of
Ukrainian agribusiness in world markets.

Energy infrastructure needs to be developed, in particular due to damage to power
grids, which necessitates autonomous energy supply in many regions [1]. An important
direction is the introduction of renewable energy sources — solar, wind and bioenergy
installations, which can provide agricultural enterprises with greater energy independence
and reduce production costs. stabilize energy supply even in the face of interruptions in
central networks. In addition, the modernization of energy infrastructure in the agricultural
sector will contribute to increasing the sustainability of production processes and reducing
the carbon footprint of agricultural production [6].

The restoration and development of the agricultural sector of Ukraine, which has
suffered significant losses as a result of hostilities, requires comprehensive measures
aimed at modernizing the infrastructure and increasing its competitiveness.

First of all, it is important to restore land infrastructure. This includes updating
the state land cadastre, mapping and valuation of land, establishing official site
boundaries, as well as demining areas that remain dangerous after hostilities.

The development of the transport system is essential: repair and construction of
roads, expansion of railway logistics for the transportation of agricultural products,
provision of safe access to ports and transport hubs. At the same time, it is necessary
to improve the information infrastructure by introducing electronic platforms, IT
systems and a single database on land resources and crops. The use of precision farming
technologies will contribute to the rational use of resources and reduce the
environmental burden [2].

An important area is the development of capacities for storage and processing of
agricultural products. This includes the construction of modern elevators, refrigerators
and storage facilities, the modernization of processing enterprises and the creation of
agro-industrial clusters that will strengthen competitive positions in international
markets [5].

To ensure innovative development, it is necessary to support scientific research
in the field of agricultural science. Financing of research centers, creation of agro-
innovation parks and startup incubators will contribute to the development of new
technologies in breeding, agrochemistry and agroecology.

The social infrastructure of rural areas requires special attention. The restoration
of medical, educational and cultural institutions, as well as the development of
programs for youth engagement, will help improve the quality of life in communities
and reduce unemployment.

No less important is the financial and economic support for the development of
the agricultural sector. The expansion of lending and insurance opportunities, the
creation of agricultural banks and cooperatives, as well as the attraction of state and
international grants will become the basis for the stable functioning of the industry.
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Agricultural business in Ukraine is key in the structure of exports and the
formation of the state budget. To create an effective market, it is necessary to solve the
following problems: price disparity, protection of the domestic market, improvement
of the contract system and trading on exchanges, optimization of purchases under
forward contracts and monitoring of exchanges. foreign investors, as well as control
the quality of products and compliance with the law [7].

Today, the infrastructure of the agricultural sector of Ukraine is in the process of
profound changes. There are significant structural problems due to outdated
approaches, lack of investment, and the devastating effects of the war. At the same
time, regional initiatives, state programs and international technical assistance are
intensifying, creating conditions for the modernization of agricultural infrastructure. In
the future, integration into European logistics, technological and financial systems can
be the key to the development of competitive and innovative agriculture in Ukraine.

Conclusion. Therefore, the development of the infrastructure of the agricultural
market of Ukraine is key to the efficient sale of products and increasing the
competitiveness of the sector. The main problems - the destruction of infrastructure
due to the war, personnel shortages, blocking of export routes and low level of
innovation - reduce the efficiency of the industry. cooperation with international
partners to ensure sustainable development, food security and strengthen Ukraine's
position in the global agricultural market.
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Ipa BOSIP®,

CTyZIEHTKa 3 KypcCy,

arpoHoOMii, CaJIIBHUIITBA Ta 3aXUCTY POCIUH (aKyJIbTET,
BinHMIIbKHIT HallIOHAIBHUN arpapHUN YHIBEPCHUTET,
Binnungs, Ykpaina

OBI'PYHTYBAHHA 3AXOAIB OBMEKEHHSA PO3BUTKY XBOPOb
KAPTOILJII

Anomauin. Kapmonnio supouyioms nepegadcHo y (epmepcvKux i 0cooucmux
CENAHCLKUX 20CNO0APCMBax, 0e 8POd*CAUHICMb 8 cepeOHboMy cmanosumsb 13 m/ea.
OO0HuM i3 8adcausux pesepsie 30iNbUeHHsT NPOOYKMUBHOCMI KAPMONIAPCMBA €
PO3pOOKA NIAHOMIDHUX 3aX00I8  3axucmy Kyibmypu npomu Xe0poOOMEOPHUX
opeanizmis, wkioaueicms sakux moaice cseamu 30-50 % .

Kapmonmio  ypasxcye nomao 50 pisnux wkionusux opeanizmié 2pubHoi,
baxmepianbHoi, BipycHOi, (HimocerbMiHMO3HOI ma 3MIWAHOI MAKCOHOMIL, SKi
BUKTIUKAIOMb 3HUNCEHHS. NPOOYKMUBHOCMI | NO2IPUIEHHS AKOCMI, WO NPU3800UMb 00
3HauHUX empam Oyn1eb Kapmoni y npoyeci 30epieants 8poicar.

Oouiero i3 sadxcauux npoodiem wooo OMPUMAHHS BUCOKUX CMADITbHUX 8POHCALE
KApMONJi € C80EUACHE NPOBEOCHHS 3AXUCHUX NPULOMIE NPOmu X80poo i WKIOHUKIS.
Benukux empam eupobnuymey kapmonii 3a80aroms xeopoou. 30YOHUKU NaAmo2eHia
BHUICYIOMb 8pOXCAll 0)1b0, NO2IPULYIOMb iX AKICMb | NOMEHYIHO NPU3600imsb 00
empam Kapmoni y npoyeci 30epieants, 3a paxyHoK NO2AHOI NeAHCKOCMI i pO3GUMKY
KOMNJIEKCHUX 2HUELL.

Kntouoei cnosa: xapmonns, cumnmomu, memoou 60pomvOU, CMIUKi copmu,
@yneiyuou, cmitikicms, npenapam, Xeopoo.

Abstract. Potatoes are grown mainly in farms and personal farms, where the
average yield is 13 t/ha. One of the important reserves for increasing the productivity
of potato growing is the development of systematic measures to protect the crop against
pathogens, the harmfulness of which can reach 30-50%.

Potatoes are affected by over 50 different harmful organisms of fungal,
bacterial, viral, phytohelminthic and mixed taxonomy, which cause reduced
productivity and deterioration of quality, leading to significant losses of potato tubers
during harvest storage.

One of the important problems in obtaining high, stable potato yields is timely
implementation of protective measures against diseases and pests. Diseases cause
great losses to potato production.

> HaykoBuit kepiBHuK: KonicHuk O.M., KaHI. C.-T. HayK, JOLEHT Kadeapu O0TaHIKH, TEHETUKH Ta
3axucTy pocaud BHAY
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Pathogens reduce tuber yields, degrade their quality, and potentially lead to
potato losses during storage due to poor keeping quality and the development of
complex rots.

Keywords: potatoes, symptoms, control methods, resistant varieties, fungicides,
resistance, drug, diseases.

Beryn. Kapromns € ofHiero 3 HalBaXIUBIIUX KyJIbTYpP Y CLIBCBKOMY
roCroAapcTBi, 3a0€3Meuy0Yr 3HaYHy YaCTUHY MPOJOBOJIBUOTO OanaHcy y 06araTbox
KpaiHax cBiTy. [i BUpolTyBaHHS Mae 6GaraToBiKOBY iCTOpilO, ajie CydacHi TEXHOJOTil
J03BOJISIIOTh 3HAYHO IMIJIBUILMTHA BPOXKAaWHICTh, MOKPAIIUTH SAKICTh MPOAYKIIi Ta
3HU3UTU BUTPATU Ha BUPOOHUIITBO. Y Il CTATTI MM PO3TJISHEMO OCHOBHI €Taru
BUPOIIYBaHHS KapTOIUIl - BIJ MIATOTOBKHU IPYHTY 10 30MpaHHS BPOXKal0, a TaKOX
MOAUIUMOCS BOXKJIMBUMH TIOpaJiaMu ISl TIOCATHEHHS! BUCOKMX PE3YJIbTaTIB Y BaIIOMY
rocriogapctsi [1, 2].

BuponryBanHs KapToIDli BHMAara€ KOMIUIEKCHOTO MIAXOMy, IO BKITIOYAE
MpaBWJIbHUNA BUOIP COPTY, MIATOTOBKY I'PYHTY, ONTUMAJIbHE JKUBJICHHS Ta €(PEKTUBHUN
3aXUCT BIJ XBOpOO Ta MIKIJHUKIB, OUIbIN JAeTaldbHO B cTarTi. OCOONMBY yBary Ciij
MPUAUTUTH PO3POOIIl CUCTEM 3aXUCTY KapTOIUT, SIKa JO3BOJUTH MIHIMI3yBaTU PU3UKU
BTpaT 4epe3 XBopoOu. JIoTpuMaHHS arpoTeXHIYHUX PEKOMEH[Allld Ha KOKHOMY €TalTl
BUPOLIYBaHHS JI03BOJISIE JOCATTH CTaOLIbHO BUCOKHMX IIOKA3HUKIB BPOXAMHOCTI Ta
OTpUMATH AKICHY MpoayKiito. He 3a0yBaiiTe peryssipHO IPOBOJUTH MOHITOPUHT CTaHY
POCJIMH Ta aJanTyBaTH TEXHOJIOTIIO 10 CHeM()IYHMX YMOB BAIlIOTO roCroaapcTna. Takuit
MiAX1] CTaHEe 3aloOpyKOI0 YCIIXY B KapTOIUIIPCTBI Ta JOMOMOXKE OTPUMATH BHUCOKHUM
puOYyTOK 13 KOKHOTO TeKTapy [3, 5].

Hocmimkenns Oynu 3akiaaeni B ymoax HJII' «ArpoHoMiuHe» c. ATpoHOMIUHE
Binaunekoi o6nacti BIUMBY (PyHTIIMAIB HA YpOXKAMHICTH KapTorui. B mocmimkenH1
BUKOPHUCTOBYBaJIM cOpT Kaprorui: benapoza, Menoni, ['panana.

[pyHT DOCHIKYBaHOI IIISHKA — CIpHi JIICOBUH CEPEIHBbO-CYIIIMHKOBHI 3a
MEXaHIYHUM CKJIaJIoM, 13 BMICTOM Tymycy (3a Tropinum) — 1,4%; rigpoiaiTHYHOO
KHCJIOTHICTIO — 1,2 Mr/ekB. Ha 100 r IrpyHTY; CyMOIO BBIOpaHUX OCHOB — 28 MI/€KB Ha
100 r rpynty; Bmictom azory — 9,7 mr/ma 100 r rpynry (3a Kopudinmzom),
nerkogoctynHoro docdopy — 7,8 1 ooMinHoro kamito — 11,4 mr/ma 100 r rpyHTy (32
YupUKOBUM).

Buknan ocHoBHoro marepiaay. Kaprorust BBa)kaeTbCsi HEBHUOATIIMBOIO
KyJBTYpOIO, IPOTE MPHU BUPOIIYBAHHI € OJHIEIO 3 HANOJIBII pECYPCOEMHUX KYJIBTYP
1 BUMarae, TOPIBHSIHO 3 1HITUMU CLITBCHKOTOCTIONAPCHKUMH KYJIbTypaMH, OLTBIITHX
KaniTaJIOBKJIAE€Hb.

[[Io6 BupoITyBaHHS KapTOILUI OyJI0 MaKCUMAaJIbHO MPUOYTKOBUM, HEOOX1THE
3ac001B 3aXKUCTY POCIIMH MPOTH IIKOJOUYUHHHUX OpraHi3miB [1, 6].

CTifiKiCTh COPTY TaKOX CYTTE€BO BIUIMBA€ Ha OCOOJMBOCTI TPOSIBY
anbTepHapio3dy Kaprorun. Tak, CTymiHb YpaKeHHS JUMCTKIB albTepHapiody Y
BIIHOCHOCTIIKOTO copty I'panana 3naxoauBcs B aiana3zoHi 22,2%, creden — 0,2-0,5
%, sarig — 0,2-6,9 % ta O0yas6 — 0,2-0,4 % (Tabn. 1).
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Ta6mums 1. BiumuB copToBHX 0COOIMBOCTEN KapTOIUIl HA YPAKCHHSI alIbTEPHAPIO30M Y
2025 pori

Po3zButok, %
Copr J'II/ICTKiB . crebeln ‘KBiTOK . ST ‘ Oynp0
min | max | min | max | min | max | min | max | min max
bemtaposa 22,2 | 43,5 | 0,2 0,5 0,4 1,3 0,2 6,9 0,2 0,4
Menoni 34,7 | 52,6 | 0,2 0,7 0,6 1,9 | 0,2 | 10,3 0,5 0,7
I'panania 36,2 | 62,8 | 0,3 0,9 1,2 29 | 0,2 | 12,5 1,0 1,4

Sk moka3yloTh pe3yJbTaTH JOCIHIKEHb, CTYMIHb ypaxkeHHs Alternaria solani
HalOIbIIIe BapilOBaB caMe Ha JucTkax. ¥ copty Menoni — 34,7 ta 52,6 %, a 'y copty
bemnmapo3za — 36,2 ta 62,8 %.

Ha crebnax, mucrtkax ta Oynbp0ax anbTepHApIO3 HE CHPUYHUHSIB CYTTEBUX
MIPOSIBIB 3aXBOPIOBAHHS, JIMIIIE HA SITOJaX CTYIIHb ypaXXeHHs 3HaXxoauBcs y mexax 0,1-
10,2 %, 3aexHO Big CTIHKOCTI COPTY.

3a HAIUMU JTOCHIIPKEHHAMH OCOOJMBOCTI MPOSIBY ajlbTEpHAPIO3y KapTOILUIl B
30H1 JIOCTI/PKEHHSI HE BIJIPI3HSAIUCS BiJ3arallbHOBIJOMUX JAHHUX 13 JITepaTypHUX
mxepen [4, 7].

XapakTepHUM € Te, M0 TUIAMUCTOCT] JIUCTKIB HaWOUIbIIE MPOSIBISUIUCH Came
Ha CIIPUHHATIMBOMY J0 MATOTEHIB COPTi KapToruti bemmaposa (puc 1).

Puc 1. OcoGnuBoCTI MpOsIBY albTepHAPI03y KapTOIUII Ha JTUCTKAX

Otxe, B pe3ybTaTi HAIIUX JOCTIIKEHb OYJI0 JOBEIEHO, 110 31 3MCHIIICHHSIM
CTIMKOCTI COPTY 10 IUIAMHUCTOCTEH JUCTKIB KapTOIUIl 3MEHIIYEThCS 1HKYOaliiHUN
Mepioj] 3aXBOPIOBaHb, 3pOCTA€ Jlana3oH MK MIHIMAJIbHUM Ta MaKCUMaJIbHUM
3HAQYEHHSIM CTYTIEHS YPaKCHHS Ta 30UIbIIYETHCS 1THTEHCUBHICTH MPOSIBY CHMIITOMIB
ajbTEpHApPiO3y.

VY pe3ynbTaTi NPOBEIEHUX JOCHIKEHb HaMH OYJI0 BCTAHOBJICHO HEOIHAKOBHI
BIUTMB TIECTHUITUIB PI3HOTO MOXO/DKEHHS Ha PO3BUTOK (HITO(TOPO3Y 1 aibTepHAPIO3y
KapToIuIi. 3a3Buy4aii, 30y JHUKU ajabTepHapiosy 1 GiTOPTOPO3y CyMICHO Mapa3UTYIOTh
Ha KapToOIUI, OCOOJMBO, HA COPTax 3 HU3BKOK CTIHKICTIO. PaHHS mosiBa CHMIITOMIB
CyXOl IUIAMHCTOCTI KapTOIUIl CBITYUTH MPO MOAAIBIINNA PO3BUTOK (iTodpTOoposy. ¥V
HaIUX JOCTI/DKCHHSIX albTePHAPIO3 MOYaB MPOSBIATUCA paHimie, HIX (HiTodhTopos.
Tomy, y dhazy cxoxniB ypaxenHs Alternaria solani 6yno OinbiuM, Hik Phytophthora
infestans. Tak, y KOHTpoJi PO3BUTOK XBOpoOU Ha copTi I'paHana, sikuil € BiTHOCHO
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CTIMKHUM, CTaHOBUB 3,6 %. (Tabu. 2).

Y a3zl OyToHizalii KapTomi pPO3BUTOK albTepHapiody Ha copti ['pananma
ctaHoBuB 5,7 %, a mig yac uBiTiHHA — 9,6 %. Y cnpuiiHaTauBoro copty bemmaposa
MOKa3HUKU BiAMmoBigHO ctanoBwin 18,2 %, 35,6 % Tta 50,1 %, 3anexxHo Bin dasu

PO3BUTKY KapTOILIL.
Tabmuus 2. BB npenapaTiB Ha ypa)KeHHs KapTOILTL

Po3BuToK anbrepHapiosy, %

Bapiantu socuiny ['panana bennapoza Menoni

CXOJW [OyTOHI3| IIBITIHHS | CXOAH |OyTOHI3| IBITIHHSA | CXOAH | OyTOHI3 [I[BITIHHS
KoHTpoib 18,2 | 35,6 50,1 3,6 5,8 9,6 10,6 17,4 25,8
AHTpaKOJI, 3.11. 8,7 16,1 21,6 2,6 4.4 6,6 7,2 10,6 15,1
(1,0 xr/ra)

Axkpobat MI], B.r. | 8,9 15,9 22,8 2,6 4,8 6,6 7,1 10,8 16,1
(2,1 xr/ra)

Koncenro 450 SC,| 9,3 17,6 23,1 2,6 4,6 6,8 7,4 11,3 15,5
K.c. (2,1 n/ra)

VYpoxkallHICTh KyJbTYpPU 3aJI€KUTh BIJ pI3HUX (DAKTOpIB, 30KpeMa BIJ
0COOJIMBOCTEN COPTY, I'PYHTOBO-KJIIMATUYHUX YMOB BHUPOIIYBaHHS, a TaKOX BIJ

HasIBHOCTI IIKIJIMBUX OPraHi3MIB, 1110 TAPa3UTYIOTh Ha KapTOILII.
Tabmmus 3. BrumB XiMivHEX IpenapaTiB Ha ypoxaiHicTh Kapromii B 2025 porri

YpoxaiiHicTb, T/Ta

g . p— N

. . . S 5

Bapiantu nocniny g 5 =

5 = -

[fa}

KoHTpoJib 21,1 18,7 16,7
AHnTpakon, 3.m. (1,0 xr/ra) 25,2 22,0 22,1
AxpoOat MI], B.T. (2,1 xr/ra) 24,5 20,7 22,0
Koncenro 450SC, k.c. (2,1 n/ra) 23,9 20,7 17,5

Hammmu  mocmipkeHHSIMH  JOBEICHO, 1[0 BUKOPUCTAHHS TMperapaTiB Jae
MOKJIUBICTh CYTT€BO MIJIBUIIUTU yPOXKANHICTH, OCOOIMBO HECTIMKUX /10 MATOTEHIB
COPTIB KapTOIUT. Y KOHTPOJII HaMEHIIa MPOAYKTHUBHICTh BiIMIUeHa y copTy ['panana
(16,7 1/ra), sxuit € cnpuiHIATIUBUM 10 (HiTodTOpO3Yy 1 ambTepHapiosy. Bei npenapatu
BUSIBUJINCS €PEKTUBHUMHU JIJISl IILOTO COPTY ypokaiHicTh mo 22,1, 22,0 ta 17,5 1/ra,
BiAMOBITHO (TabI. 3).

BucnoBku. J[ns 3axucTy mocaJoK KapTOIUTl BiJi XBOpPOO JHMCTKIB KapTOILI
JOLIJIBHO BUKOPUCTOBYBATH 0akoBi cyMill ¢yHrinuay Axtpakoi, 3.11. (1,0 kr/ra) 13
3MEHIIEHHSM 1X HOpMU BHeceHHs Ha 40 % BiJl peKOMEHI0BaHUX J103.

Cnucoxk BUKOPUCTAHUX JKepeJt
1. JepxaBHUI peecTp COpPTIB POCIHH, NMPUAATHUX JJIsl MOMIMPEHHS B YKpaiHi
(cranom Ha 15.11.2014) Jlep>kaBHa cityx0a 3 OXOpOHH IpaB HAa COPTU pociivH. KuiB,
2014. 259 c.
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Ousexcanap CAHIAYJISK,S

CTYJIEHT 2 KypCy MaricTparypu,

(bakyJIbTET €KOJIOT11, JIICIBHUIITBA Ta CaJ0BO-MIAPKOBOT0 TOCIOAApCTBA,
BinHUIbKMIT HalllOHATTFHUN arpapHUil YHIBEPCUTET

Binnuis, Ykpaina

HAIIPSAIMKU CTBOPEHHSA TA BUPOLLLYBAHHA HACAJ/I’KEHD 1YBA
3BUYAHHOI'O B «TYJBYUHCHKOMY JICOMUCJIMBCHBKOMY
I'oOCIIOJAPCTBD»

Anomauyia. Y cmammi npedcmasnero pe3yibmamu 00CHi0NCeHb 3i CMBOPEHHS.
ma eupowysants Kyiemyp 0yoa 3euuainozo (Quercus robur L.) y Tyrsvuuncexomy
JCOMUCTUBCOKOMY 20cnodapcmai. byno npoananizosano oani npobHux niow y pisHux
JIICHUYMBax, oe 8UBYeHO MAKCAYIHI Xapakxmepucmuxu 0y008Ux HacaoH*ceHb Pi3HO20
8iKy. Bcmamnosneno, wo y csidcux 0ioposax 0y6 hopmye UCOKONPOOVKMUBHI
oepesocmanu, aki y 50-piunomy 6iyi docsearomsv 3anacy oepesutu noHao 250 m* 3
eekmapa, a 'y 80-piunomy nepesuwyyromo 380 m>. 3miwani kyremypu 0yba 3 sicenem ma
2pabom nPoOeMOHCMPY8alU uje suwi peyibmamu, docseaiouu 3anacy 00 432 m> wo
C8I0UUMb NPO  OOYIIbHICMb BBEOEHHs. CYNYMHIX NOpIi0 Yy CKIAO HACAOHCEHD.
Hocniooicenus niomeepounu egexmuenicms mMexXHON02I CMEOPeHHs KYIbmyp, Kd
nepeobauana AKICHULL 00pOOIMOK IPYHMY, ONMUMANbHI CcXeMu CAOIHHA ma
cucmemamuyHi 00210U. Y3azanvHeri pe3yibmamu 3ac8iouuny 3HAYHUU NOMeHYian

® HaykoBuii kepiBauk: Onena JJOJIIHCBKA acucreHT Kadenpu J1icOBOro Ta cajoBO-TApKOBOTO
rOCIOJJapCTBa
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0yba 36Uu4aliHO20 SIK 20JI08HOI NOpoou Osl JiCOKYAbmypHux pooim y Jlicocmeny
Yxpainu ma niokpecaunu 8axciugicmo tio2o BUKOPUCMAHHS 0151 (POPMYBAHHS CMIUIKUX
[ NPOOYKMUBHUX JIICOBUX €KOCUCEM.

Knwuoei cnoea: 0y6  36uuaiiHuii, JicO8i  Kylbmypu,  maxcayiuui
Xapaxkmepucmuxu, npoOYKMUGHICIb, CBIHCI 0IOPOBU, 3MILUAHT HACAONCEHHS.

Annotation. The article presents the results of research on the creation and
cultivation of common oak (Quercus robur L.) crops in the Tulchyn Forestry and
Hunting Farm. Data from trial areas in various forestries were analysed, where the
taxation characteristics of oak plantations of different ages were studied. It was found
that in fresh oak forests, oak forms highly productive stands, which at the age of 50
reach a timber stock of over 250 m? per hectare, and at the age of 80 exceed 380 m?.
Mixed cultures of oak with ash and hornbeam showed even higher results, reaching a
stock of up to 432 m3, which indicates the feasibility of introducing companion species
into the composition of plantations. The research confirmed the effectiveness of the
technology for creating cultures, which included high-quality soil cultivation, optimal
planting schemes, and systematic care. The generalised results demonstrated the
significant potential of common oak as the main species for forestry work in the Forest-
Steppe zone of Ukraine and emphasised the importance of its use in the formation of
sustainable and productive forest ecosystems.

Key words: common oak, forest cultures, taxation characteristics, productivity,
fresh oak forests, mixed plantations.

Beryn. /ly6 3puuaitauii (Quercus robur L.) € omHi€ro 3 TOJOBHUX JEPEBHUX
nopin Jlicocremy VYkpainu, mo ¢(opMye BHCOKONPOAYKTUBHI Ta JIOBIOBIYHI
nepeBoctanu [1]. BiH Big3HAYae€ThCs BUCOKOKO EKOJIOTIYHOIO Ta TOCIOAAPCHKOIO
I[IHHICTIO, aJKe TyOOBI JIICH BUKOHYIOTh HU3KY BOXJIMBUX (PYHKITIN — B cTa01mi3amii
I'PYHTOBO-T1JIPOJIOTIYHOTO pEXUMY Ta 3axXUCTy BIJ €pO3IMHUX TMPOLECIB 0
(dhopMyBaHHS YHIKaJIbHUX CEPEIOBUI ICHYBaHHS i 0araTboX BUJIIB QJIOPH 1 payHHU.
Boanouac 1y00Bi HacaaKeHHsI € J)KEPEIOM BUCOKOSKICHOI IEPEBUHU, KA TPAJAUILIIITHO
BUKOPUCTOBYETHCS B OYIIBHUIITBI, MEOJIEB1M MPOMHUCIOBOCTI Ta IHIIMX chepax.

OpHak ynpoJoBX OCTaHHIX JIECATUIITH MPUPOJHE BIAHOBIEHHA 1y0a y Jicax
VYKpaiHu yCKIagHWIOCA Yepe3 3MiHY KIIMAaTy, aHTPONOT€HHE HaBaHTAXKEHHS Ta
KOHKYPEHII0 3 OOKY CYMyTHIX TIHEBUTPUBAJIUX MOPiA, 30KpeMa rpada 1 jumnu [2, 3].
Ile 3yMOBIIO€ aKTyalIbHICTh CTBOPEHHSI IITYYHUX KYJbTYyp ay0a, siKi 3a0e3meuyroTh
CTaOUIBHICTH IOl JyOOBUX JIICIB 1 TXHE BIATBOPEHHS. TEXHOJOTIS BUPOIYBaHHS
nyba moTpebye CHCTEMHOTO MiAXOay, IO mepeadadyac BpaxyBaHHS IPYHTOBO-
KJIIMAaTUYHUX YMOB, BUKOPUCTAHHS SKICHOTO MOCAIKOBOTO Marepiany, IMPOBEICHHS
JIOTJISIIOBUX 3aXO/1B 1 parfioHaIbHE 3MINTYBaHHS TOPI.

TynbunHCHKE JTICOMUCTUBCHKE TOCIIOAAPCTBO € OJHUM 13 HalO1JIbIIT MTOKA30BUX
mianpueMctTB [lonuins y NUTaHHI CTBOPEHHS Ta BUPOIIYBAaHHS HacaKeHb Jy0a
3BuyaitHoro [4]. TyT HakonmuyeHO OaraTOpiYHUM JIOCBIJ JIICOKYJBTYpPHHUX POOIT,
pe3yIbTaTH SIKOTO CTAHOBIIATH 1HTEPEC JJIsl TEOpli Ta MPAKTUKM JIICIBHUUTBA. Y X0/l
JOCJIIKEHb, MPOBEJACHUX Ha MPOOHUX IUIOIIAX y PI3HUX JIICHUIITBAX rOCHOApPCTRA,
OyJI0 BUBYEHO TaKCalliiiHI XapaKTepUCTUKU TyOOBUX HACAIKEHb PI3HOTO BIKY, iXHIO
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IPOJYKTUBHICTh 1 CKJIaJ, a TaKOX TEXHOJOT1l CTBOpeHHs KyuabTyp. LI maHi maroTh
MOMJIUBICTh OITIHUTH €()EKTHUBHICTh 3aCTOCOBAHMX METOIIB Ta CQOPMYITIOBATH
peKOMeH Al ISl TOJANbIIOT0 YIOCKOHAJICHHS TEXHOJIOTIi BUPOIIYBaHHS TyOOBUX
KyabTyp y JlicocTemy.

Bukiaax ocHOBHOro Marepiaay gociaimkenHs. I[lpo6ni mmomri auis
AocaipKkeHHs Oynu 3aknaneHi y bpamnascekomy, Tomammminecekomy, OpaiBCbKOMY Ta
[ImuKkiBChbKOMY — JTICHHUIITBAX, fAKI  BXOJATH JO CKIaay [yJIbYMHCHKOTO
JICOMUCIIMBCHKOTO rocnoiapcTBa. JIUIsTHKY pI3HUIIMCS 332 YACOM CTBOPEHHSI KYJIbTYD,
penbedoM 1 CKJIAOM TIPYHTIB, OJIHAK 3arajlbHOK PHUCOI0 OyJia HasBHICTh CBIKHX
ni6poB (/12), 1m0 BBaXkarOThCs ONTUMAJIIBHUMU JUIsI BUPOIIYBaHHS Ty0a 3BHYANHOTO.
Ha mux tepuropisx ay0oBi KynbTypu Oynu 3aknaaeHi B 1950-1960-x pokax, 1 Ha
ChOTOJHI BOHM CTAHOBJISTH PI3HOBIKOBI HACAHKEHHS, L0 JA€ 3MOTY IMPOCTEKUTU
3aKOHOMIPHOCTI POCTY Ta PO3BUTKY MOPOIH.

JlyOoBi KyJbTypH CTBOPIOBAIHCS TIEPEBAKHO CTAHAAPTHUMH CISHI[IMU,
BUCQ/)KeHUMU BpyuHy mig med KomecoBa [5]. Cxemu cajiHHS Majd TIEBHI
BIIMIHHOCTI, OJTHaK HAOLTbII MOMIUPEHUM OYyJIO pO3TAllyBaHHS MIXKPSAb HA B1ICTaHI
4-6 M 3 KpokoM caJiHHA y paxy 0,5 M. ¥V OUIBIIOCTI BUIMAJKIB 3aCTOCOBYBABCS
YacTKOBUM OOpOOITOK IPYHTY cMyramu abo Oopo3Hamu Ha riauounHy 18-20 cM, mio
3a0e3mevyyBalio MOJICTHICHHS MPOIECY CaAIHHS Ta CIPHUATIO KPAIIOMy MPHKUBICHHIO
cigHIliB. Ha okpemux miomax npakTUKyBaBCsl BUCIB OJIY/IIB, 1110 T€X JEMOHCTPYBaB
MO3UTHBHI PE3yJIbTaTH, OCOOJMBO 3a YMOBH JOCTaTHHOI BOJIOTHM Ta 3aXHUCTy Bij
TPU3YHIB.

VY mepiri 4YOTHUPU-ITSATH POKIB MICHS CTBOPEHHS KYJIBTYp KIIIOYOBY POJIb
BiJIirpaBaB arpoTeXHIYHUHN NOTIIs1/. BiH BKITIOUaB peryisipHe MPOTOJOBaHHS Oyp’ sHIB,
PO3IYITyBaHHS IPYHTY CallkaMH, a TaKOXX MPOBEJICHHS MEXaH130BaHUX OOPOOITKIB y
MDKPSJIIAX. 3arajoM Ha OUIBIIOCTI Tuiomt Oyio 3aiiicHeHo 14-15 mornsais, mo aajio
3MOTy 3HAYHO 3MEHIIUTH KOHKYPEHII0 3 OOKYy TpaB’SIHUCTOI POCIMHHOCTI Ta
3a0e3neunuTH JyOOBHM CISHISIM HallekHI yYMOBH pocTy [5]. ¥V mnopanbiioMmy
MPOBOJIMJIINCS MPOPIJIKEHHS Ta MPOXIJHI pyOKH, sIKI JO3BOJISUIM PETYJIIOBAaTH CKIaJl
HacaJKeHb 1 GopMyBaTH OaxaHy TYCTOTY JI€pPEBOCTaHY.

BaxxinBuM pe3ysibTaToM JIICOKYJBTYPHOT AISTTLHOCTI CTAJIO T, 1110 HAa ChOTOIH1
noHaa 65 % miom, BKPUTUX JIicOM y TyJIbUMHCBKOMY JIICOMHUCIHBCHKOMY
rocrlo/IapCTBl, CKJIAJal0Th CaM€ IITYYHO CTBOpEHI Jiich [6]. 3 HUX 3HAYHY YaCTKy
3aiiMaroTh MyOOBI KyJIbTypH, SKi (DOPMYIOTh BHCOKOMPOIYKTHBHI JI€PEBOCTaHU. 3a
OCTaHHI I’ SITh POKIB y CBIKUX J1I0poBax rocmoaapctsa O0yio ctBopeno nonasa 200 ra
JICOBUX KyJbTyp Jay0a, IO CBIIYUTH TPO aKTHUBHE IMPOJOBXKEHHS TPaJUIIIMA
BUPOILIYBaHHS 111€1 TOPOJIH.

Pesynbraty TakcariiHux JOCHIIPKEHb 3acCBIAUMIHN, MO TyOOBI KyJIbTYpH
PI3HOTO BIKY JEMOHCTPYIOTb BUCOKY HPOAYKTHBHICTH 1 CTiMkicTh [6]. Tak, y
BbpaunaBcbkoMy JTICHUITBI HacaJKeHHs, cTBopeHe y 1958 powi, y Bimi 50 pokis
(tabu. 1) Binnmosigano la kimacy Gonitery. Cepennsi Bucota ayda ctanoBuia 20,9 m,
niaMeTp — moHajn 25,6 cM, 3amac cToBOypHOi nepeBuHu — 297 M* 3 rekrapa. Y
Haca/PKeHHSIX OpJiBCHKOrO JIICHUIITBA 3arac CTOBOYPHOI JE€pEeBHMHM Ha IUIONI 3
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YUCTUMHU TyOOBUMH KyJIbTYypaMu CTAaHOBUB 299 M> Ha rekTap NmpHu CepeiHiid BUCOTI
22 M, o Biamosinaio I kimacy OOHITETY.

Baxn1Boro 0COOMMBICTIO € Te, 10 Y 3MIIIaHUX KyJIbTypax ay0a i3 CymyTHIMHU
MopoJiIaMu — TpaboM 1 SICeHEM — CrocTepiranacs BHILA MPOAYKTUBHICTh MOPIBHSHO 3
YUCTUMU JyOOBUMM HACa/DKEHHSAMHU. 3arajbHHM 3amac JEepeBMHU Y TaKHUX
JIepEeBOCTaHAX MEPEBUIIYBAaB aHAIOTTYHUN MOKA3HUK YUCTUX KYJIBTYpP y CEPEIHBOMY
Ha 9-10 %, MmO MOSICHIOETHCS PALlIOHAIBHIIIUM BUKOPHCTAHHSM TIPYHTOBHUX 1
CBITJIOBHX pecypciB. BoaHouac powmimika rpada a6o jaumnu norpedyBajia KOHTPOJIIO,
ajKe iXHIM HaIMipHUN PO3BUTOK Ha OKPEMUX AUITHKAX MPU3BOAMB A0 MPHUTHIYECHHS

nyo0a.

Tabmung 1. JliciBHHMYO-TaKcalliiiHa XxapakTepucTrka S0-piyHUX KyJIbTyp 1y0a 3BHUaiiHOTO

Ne H;};HEJ?O’ Croa Enement Sil;p;m: Cepeani IToB- | bowni- | 3amnac,
n/m apra, A micy PAE, D,cm | H,m | HOTA | TeT m>/ra
JUISTHKa M

13 0,64 221

I Bpaﬁ‘gf‘j;"“e 71300 | I 6 ggg 38’3 026 | 1a | 76
Y ’ 10,9 297

. I3 0,65 211

2 TOMaIgff;H’CI’Ke 70330p3 | Tps 5 %8 f;g 024 | 1 84
3 ’ > | 0,89 295

3 | OpuiBebke 39/6 | 1013 I3 3 274 | 22,0 | 0,86 I 299
. I3 0,65 241

4 m“‘g‘;’;‘“"‘e 7330ps | I'ps 5 ?3’8 %g 024 | 1 64
> ’ 10,89 305

[Tomanpmuii aHai3 MpPOOHUX TLJIONI MIATBEPAUB 3aKOHOMIPHICTH MOCTYIIOBOTO
3pOCTaHHSl TaKCAI[IWHUX TMOKA3HUKIB TyOOBMX HAcCaDKEHb Y MIpy iX CTapiHHS.
PesynbTaTn Takcamiitnux o0:1ikiB (Tads. 2) HInuKiBCHKOTO JIICHUIITBA 3aCBITIMIIH, 110
y 60-piyHOMY BIlll 3amac CTOBOYpPHOI MEPEBUHMU HA IUIONI 3 YHUCTHUMH TyOOBUMH

KyJbTypamu cTaHOBUB 311 M? Ha rektap npu cepeaHiit BUcoTi 26,1 M,
Tabmuug 2. JliciBHUYO-TaKcalliiiHa XapakTepucTika 60-piuHUX KYJIbTYyp J1y0a 3BU4aifHOro

Ne H;;I;HITI;;O’ Crona Enement I\L{Iilip:Hf Cepenni IToB- | boni- | 3amac,
n/m apra, a Jicy PAb, D,cm | H,m | HOTAa | Ter | Mm3/ra
IUISTHKA M

it 0,58 181
1 Bp"‘ﬁf‘;g"“e 81132513 sl3 8 g?’é }g’é 0,11 | 1 35

Y : 1 0,69 216
2 TOMa”;fllg“”Ke 10113 I3 8 27,1 | 22,11 0,80 | 1 | 281

o 2,1 | 211 | g3 141
3 | Opmniscbke 40/7 |4/134532 13 6 18,6 | 21,6 ’ I

I's 151 | 161 | 009 26

Y : "1 0,86 348
4 mmg‘g/’;c“‘e 10]13 I3 8 26,1 | 21,11 075 | 1 | 311

[Tpo10BAKYIOUYM JOCIIJIKEHHS HA CTAPIINX KYJIbTypax, 0yJI0 BCTAHOBIIEHO, L0 Y
70-piuHOMY BiIll yOOB1 HAacaKEHHs 30epiraiu BUCOKI TeMIu pocTy. CepeHsi BUCOTa
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JIEpPEB y TaKUX KyJIbTypax gocsrana 22-24 M, a aiaMmeTp nepeBuliiyBaB 23 cM. 3amac
CTOBOYpHOI JepeBMHU CTaHOBUB Onm3pko 300 M* Ha rekrap, U0 MiATBEPIKYE
JOBTOBIYHICTh 1 BHCOKY TOCIIOAAPCHKY LIHHICTH Ty0a. OcobnmBe 3HAUCHHS Mald
3MilIaHl HACcaHKeHHS, K1 (HOPMYBAIHCS 32 CXeMaMH CaIiHHS TyOa pa3oM 3 sICEHEM 1
JUNO0. Y HUX KyJbTypax OyJo JOCSITHYTO HE JIUIIE BHCOKOI MPOAYKTHUBHOCTI, a U
KpaIioi CTIMKOCTI JepeBocTaHiB. JIiCIBHUYO-TaKcalliifHI XapaKTepUCTUKH 70-piuHuX
KyJbTyp ny0Oa mojani y Tabmuii 3.
Tabmung 3. JliciBHMUYO-TaKcaliiiHa XxapakTepucTika 70-piyHuX KyJIbTyp 1y0a 3BHUaiiHOTO

Ne H;iﬂigﬁo’ Cra Enement D]ji[;p;mf Cepenni Ilos- | Boni- | 3amac,

n/n Japrai, A Jicy DAL, D,cm| H,Mm | HOTa | TeT M3/ra
JUITHKA M

| | bpawnasceke | g5 i3 3 284 | 22,0 | 0,86 | I 268

13/60

. it 0,62 236

2 TOMaﬁ%”C”Ke Oflslsls | o3 4 -;’(S)g fj’g 011 | 1 30

Y ’ “ | 0,89 266

. I3 0,65 211

3 Opﬂff;"‘e 703303 | I3 5 %8 }gg 025 | 1 87

Y : > | 0,90 298

. It 0,65 231

4 m“?g}fg"“e 703303 | Ts 5 ggg fég 025 | 1 87

Y ’ ~ | 0,90 318

Haiictapin HacapkeHHs, K1 OyJu 0OCTEXKEHI IMiJ1 9ac JOCTIHKEHHS, Maju BIK
6mu3pko 80 pokiB. BoHM neMOHCTpyBaiu MakCMMasbHI MOKa3HUKH MPOYKTUBHOCTI,
0 MIATBEPIKYE 3ATHICTh Jy0a 3BUYAMHOTO 30epiraTd BUCOKY TOCIOAAPCHKY
LIHHICTh POTATOM TPHUBAJIOro 4acy. Y YHMCTHX HacaJKeHHAX NyOa bpaiyaBcbkoro
JICHULITBA CEpEAHs BUCOTA JIEPEB CTaHOBMIIA Mailke 31 M, cepeaHiil niametp — 26 cm,
a 3amac CToBOYpHOi AepeBuMHHU TepeBuilyBaB 380 M* 3 rekrapa. 3milnaHi KyJabTypu
ny0a 3 sICeHEM MOKa3aJIM IIe BUII pe3yJIbTaTH, HAOJMUKAIOUKUCH 10 432 M> IepeBUHU
Ha rekrtap. lle mae miacTaBu CTBEpIXKyBaTH, IO MO€AHAHHS AyOa 13 CyMyTHIMHU
MOpoJaMu € JOLJIBHUM HE JIMIIEe HAa TMOYaTKOBHUX €Tanax BUPOILYBaHHS, a M y
CTapIIOMY BIlll HACAIXKEHb, aJ[K€ BOHO cIpusie (POPMYyBaHHIO OLIbII NPOJYKTUBHHUX 1
CTaOUIbHMX JIepeBOCTaHIB. XapakTepucTrka 80-piuHUX KyJIbTYp Mo/1aHa y TabauIl 4.

Bapro Bim3HauuTH, 1O PICT 1 MPOAYKTUBHICTH TyOOBHX HACAIKE€Hb Y
TynbuMHCEKOMY JTICOMUCIMBCHKOMY TOCIOJIAPCTBI 3HAYHOIO MIpOI0 BU3HAYAIHUCS
OCOOJIMBOCTSIMU 3aCTOCOBAaHMX TEXHOJIOTIM CTBOpEHHs KyJbTyp. llepenmnocankoBuii
00poOITOK TPYHTYy CMyramMu 4u OOpO3HAMH, CBO€YACHE MPOBEICHHS IOTJISIIOBUX
3aX0/1B, IPaBUJILHUIN BUOIP CXEMU CaIHHS Ta paIliOHAJIbHE 3MIITyBaHHS ITOP1 MaJH
BUpIIIATIbHE 3HAYEHHS JUIsl MOJANIBIIOTO PO3BUTKY JEpPEBOCTaHIB. TaM, Jie AOTIISIN
BUKOHYBAJIMCS PETYJIIPHO MPOTITOM MEPUINX POKIB, KYJBTYPH XapaKTEPU3YyBaIHUCS
KpallliM POCTOM 1 MEHIIIOK 3aru0esuiio CisHiiB. HaBmaku, BiICYyTHICTh IOCTaTHHOTO
JOTJISIAY TMPU3BOJAMIIA O MOCUIIEHOT KOHKYPEHIT 3 OOKY TpaB’SHHUCTOIO MOKPUBY U

MJUTICKY, 1110 HEraTUBHO MO3HAYAJIOCS Ha 3arajbHOMY CTaH1 HAaca [»KEHb.
Tabmung 4. JliciBHMYO-TaKcalliiiHa XxapakTepucTika 80-piyHUX KyJIbTyp 1y0a 3BHUaiiHOTO
L | Crman | | | Cepemni | | | |
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Ne Jlicuuurso, Enemen HT[HpHHa Ilos- | boni | 3amac,
KBapTa, . MDKpsab, | D, cm| H, M 3
/o . T JiCcy HOTa | - TeT | m°/ra
JUJISTHKA M
BpaiaBceke
1 15/70 10/13 13 2 30,7 | 26 | 0,76 I 381
) I3 0,64 291
2 Tzf:’f;gﬂ;" of31Kn | Kur 6 ;Zg gi’é 0,07 | 1 55
> ’ ’ 0,71 346
3 0,5 290
OpmiBceke | 7132531J1 S3 26,51 23,2 0,16 97
3 8 21,6 | 20,7 I
51/23 vl JIng 177 | 172 0,14 45
> ’ ’ 0,80 432
. 113 0,064 346
4 m“g‘;‘gg‘"‘e OM31Kn | Kur 6 gig §§§ 0,07 | 1 56
> ’ ’ 0,71 402

VY3araibHEHHsI MPOBEACHUX JOCHIKEHb 3aCBIAYWIO, IO IITYy4HI JyOOBi
KyJabTypu TyJIbYHHCHKOTO JIICOMUCIMBCHKOTO TOCTIOJAPCTBA YCITIIIIHO BHUKOHYIOTH
CBO€E MPU3HAYCHHS 1 € MPUKIAIOM €EeKTUBHOI JIICOKYIbTYPHOI MPAKTUKU. BaxmuBum
YUHHUKOM CTajio T€, 110 CTBOPEHHS KyJIbTYP MPOBOIUIIOCS B ONTUMAIBHUX JJIs Ty0Oa
yMOBaX CBIKUX J110pOB, 7€ MOETHAHHS POAIOYHNX IPYHTIB Ta TOCTATHHOTO 3BOJIOKEHHS
3a0e3neuye MBUAKUAN PICT 1 BUCOKY JKUTTE3/IaTHICTh HACAIKEHb.

BucnoBku. OTpumaHi pe3yibTaTd J103BOJSIOTh 3POOUTH BHCHOBOK, IO J1y0
3BUYaHUi y TyJIpYMHCHKOMY JIICOMUCIMBCHKOMY TOCIIOJApCTBI € CTpPaTEridyHO
BOKJIMBOIO TIOPOJIOI0 JUIT CTBOPEHHS BHUCOKONMPOAYKTUBHHUX 1 JIOBTOBIYHHUX
Haca/pkeHb. [IpoBeneHi JoCHPKeHHS MIATBEPANIIN, 1110 CTBOPEH] Y CBIXKHX J110poBax
KYJbTYpU XapaKTepU3ylOThCS BHCOKHM pIBHEM MPWKHUBIIOBAHOCTI, CTaOUIBHUMU
TEMITaMH POCTY Ta 3HAYHHUM 3aIacoM JICPEBUHH, SIKUW 3 BIKOM JIHIIIE 3pOCTa€E. YKE Yy
50-60-piuHoMYy BiIli 1y00B1 KyJIbTYpH (POPMYIOTH AepeBocTanu 3 3amacom 250-300 m?
Ha TekTap, a y 80-piunux mnepesuiye 380 M. 3milani KyJabTypHu ayda 3 sSCEHEM 1
rpaboM TPOJAEMOHCTPYBANU III€ Kpallll pe3ybTaTH, 10 CBIIYUTH MPO JOIUIbHICTh
MOETHAHHS TOJIOBHOT TMOPOJAM 13 CYIyTHIMU. BHCOKa MPOMYyKTUBHICTH 1 CTIMKICTB
TaKMX JIEPEBOCTAHIB MIJATBEP/KYE€ €(DEKTUBHICTh 3aCTOCOBAHMX TEXHOJIOTIH
JCOKYJIBTYPHUX POOIT, sIKI BKIFOUATH SKICHUM TIEPENrocaaKoBuii 00poOITOK IPYHTY,
OTNITUMAJIbHI CXEMH CaJiHHS Ta CBOEYACH] arpOTEXHIYHI 3ax011. TakuM YnHOM, 1yOO0Bi
Haca/pKeHHsT TyJIbYMHCBHKOTO JIICOMHUCIMBCHKOTO TOCIOJAPCTBA BUKOHYIOTH SIK
roCrofapchKy, TakK 1 eKoJoriyHy (QyHKIifo, 3a0e3rneuyioun  30epeskeHHS
O10pI13HOMAHITTSI Ta CTIMKICTh JICOBUX €KOCUCTEM Y PETIOHI.
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Karepuna KPUMELb/,

CTyJIEHTKa 4-TO POKY HaBUaHHS,

(bakyIbTETy €KOJIOT1i, TICHUIITBA Ta CaJ0BO-IIAPKOBOI0 FOCIIOAPCTBA,
HHI arpotexHosoriii Ta npupo10KOPUCTYBaHHS,

BiHHUIbKMI HalllOHATBHUN arpapHUil YHIBEPCUTET

Binnuis, Ykpaina

EKOJIOI'TYHO OPIEHTOBAHI IIIAXOAU 1O CTBOPEHHSA TA
YTPUMAHHS T'A30HIB SIK 3ACIE IPOTU/II 3MIH KJIIMATY

Anomauia. Y cmammi 00CHIONCEHO CYYACHI NIOXO0U 00 CMBOPEeHHs md
VMPUMAHHS 2A30HI8 Y KOHMEKCMI 2100anbHux Kumamudnux 3min. Ilpoananizosano
OCHOBHI eKOJI02IUHI npobiiemMu, No8 sa3aHi 3 MpPAOUYIUHUMU Memodamu 002150y 3d
2A30HHUMU ~ NOKPUMMAMU,  30Kpema  HAOMIpHe  KOCIHHs,  3HA4HI  00Ocsu
8000CNONCUBAHHA MA IHMEHCUBHE 3ACMOCYBAHHS MIHEPATbHUX 000pUE I necmuyuois.
Pozenanymo exonociuno opienmosani piuienis, cnpsamo8ani Ha 3MeHULeHHS UKUOIB
NAPHUKOBUX 24318, 30epedceHHsl B0OHUX Pecypcis, niosuuents OiopisHOMAaHimms ma
Gdopmy6arHs CMIUKUX YypOAHICMUYHUX eKOCUCTNEM.

Kniowuosi cnosa: 2a3omn, ekonociuHO OpPIEHMOBAHI NIOXOOU, 3MIHU KIiMamy,
ypbanicmuuri ekocucmemu, OiOPI3HOMAHIMmMS, 8600030epPeICeH s, eK02a30HU, CIiliKe
03e/leHeHHs, Ca0080-NaApPKOB8e 20CNO0aApPCmao.

Annotation. The article examines contemporary approaches to lawn creation
and maintenance in the context of global climate change. It analyzes the main

7 HaykoBuii KepiBHHK: K.C.H., JOLEHT Kadeapu TiCOBOTO Ta caf0BO-NapKOBOr0O rOCIOAapcTBa
[uranceka O.1.
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environmental problems associated with traditional lawn care methods, in particular
excessive mowing, significant water consumption, and intensive use of mineral
fertilizers and pesticides. Environmentally oriented solutions aimed at reducing
greenhouse gas emissions, conserving water resources, increasing biodiversity, and
forming sustainable urban ecosystems are considered.

Keywords: lawn, environmentally-oriented approaches, climate change, urban
ecosystems, biodiversity, water conservation, eco-lawns, sustainable landscaping,
gardening and park management.

Beryn. Knimatuani 3mian y XXI CTOITTI CTAHOBJISITH OJHY 3 HAMTOCTPININUX
rJ100aIbHUX MPOOIIeM, sIKa Ma€ KOMIUIEKCHHM XapakTep Ta 6e3mocepeIHbO BIUTMBAE Ha
SAKICTh SKUTTSA JIOAWHHU. [liBUINCHHS CEpEeIHBbOPIYHUX TEMIIepaTyp, 30UIbIICHHS
YacTOTH TMOCYX, IHTEHCUBHI ONaJu, pyHHYBaHHS €KOCHCTEM Ta 3pPOCTaHHS PIBHS
BHKU/IIB TAPHUKOBUX ra3iB CTaBISATh HOBI 3aBIaHHS nepei cheporo cajoBO-MapKOBOTO
rOCIIO/IapCTBa Ta MICHKOTO TUTAaHYyBaHHS. 3€JI€HI HACAKEeHHs, BKIIOYHO 3 Ta30HAMH,
BIJIIFPalOTh KIIOUOBY pOJib Y (OPMYBaHHI CTIMKMX YpOAHICTHUHHUX €KOCUCTEM, SIKI
MaroTh MOTEHI1aJ] 3HUKYBAaTH HETaTUBHI HACIIAKU TJI00abHOrO notertiHHs. [IpoTe
TpaauiliiHI METOU CTBOPEHHSI Ta yTPUMAaHHS Ta30HIB BUSBUIIUCS EHEPTOBUTPATHUMH,
PECYPCOEMHUMHU Ta 4YacTO €KOJOrYyHO HenouuibHuMU. Lle moTpebye po3poOku i
YIOPOBA/KEHHS €KOJOTIYHO OpIEHTOBAHMX IMIJIXOJIB, IO JO03BOJIAIOTH IOEAHATH
JIEKOPATUBHICTD 3€JICHUX MMOKPUTTIB 13 IXHIM BHECKOM Y O0pOTHOY 31 3MiHAMHU KJIIMATYy.

Buksiaa ocHoBHOTo MaTepiasty. ['a30H TpaauIiitHO CIPUITMAETHCS SIK €JIEMEHT
6IaroycTporo, KUl BUKOHYE HacaMmIepesl ecTeTHdHy (yHKIiro. Moro piBHOMipHa
3eJIeHa TOBEPXHsI CTBOPIOE BI3yalbHY TapMOHIiI0, (OpMy€ BIIUYTTS MPOCTOPY Ta
BIIOPSJIKOBAHOCTI, IO OCOOJMBO IIIHYETHCS y MIChKOMY cepenoBuini. OmgHak 3
€KOJIOTIYHOI TOYKH 30py Ta30oH € 0araToQyHKIIOHATBHOK CUCTeMO. BiH 3maTHui
PETYJIOBAaTH MIKPOKJIIMAT, 3HWKYBATH TEMIIEpaTypy HAaBKOJIHMIIHBOTO CEPEIOBUIIA Y
CHEKOTH1 JHi, MiJBUIIYBAaTH BOJIOTICTh MOBITPS, YTPUMYBAaTU MUJ 1 3MEHIIYBaTU
MOBEPXHEBUI CTIK. Y MICTax 13 BUCOKMM piBHEM ypOaHi3alli came ra3oHd 4acTo
BUKOHYIOTh (DYHKIIIO «EKOJIOTITYHUX Oy(depiB», Kl 3MEHIIYIOTh TEIJIOBUI €(eKT
«MICBKHX OCTpOBiB». [IpoTe 3HaUHa KIIBKICTh HAYKOBHUX JTOCHIIKEHb OCTaHHIX POKIB
CBIJTUUTH, 110 €KOJIOTTYHUNA €(EKT ra3oHIB MPSAMO 3aJEKHUTh BiJ TOTO, SIKI METOAM iX
CTBOPEHHS Ta yTPUMaHHS 3aCTOCOBYIOThCSI.

OpHi€ro 3 OCHOBHUX MPOOJIEM € HAAMIpHE BUKOPUCTAHHS TEXHIKHU ISl KOCIHHSI.
beH3nHOBI Ta30HOKOCAPKHU, 10 3ATHIIAIOTHCS HAUMOMIUPEHIIINM IHCTPYMEHTOM Y
JOTJIANI, € JKEpesloOM BHKHIB BYIJIEKHCIOTO Ta3y, OKCHJIB a30Ty Ta JETKHX
OpraHIYHUX CMOJYK. 3a nanuMu AreHtcTBa 3 oxoponu noBkiuia CIIA, ogHa roguHa
poOOTH Ta30HOKOCAPKH 3 JBUTYHOM BHYTPIINIHBOTO 3TOPSHHS MOXE BHUPOOISITH
CTIJIBKH K IIKIIIMBUX BUKHUIIB, IK aBTOMOO1LIH i yac moi3aku Ha 150 kinomeTpi. Y
MacimTabax BEJIMKUX MICT, JIe IUIOLI T'a30HIB BUMIPIOIOTHCA COTHSIMU T'EKTapiB, Ll
MOKA3HUKW HAOYyBaIOTh 3HAYHUX MaciiTalOiB. ToMy BiMOBa BiJl HAAMIPHOTO KOCIHHS
abo mepexiJ Ha EJNEeKTPUUYHI Ta POOOTH30BaHI KOCAPKU € BAXKIMBUM HAMNPSIMOM Y
3HUKEHHI HETAaTUBHOTO KJIIMAaTUYHOTO BILUIUBY|[2].
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JlocnipkeHHsT TOKa3yl0Th, 110 IHTEHCHUBHICTh 1 YaCTOTa CKOIITYBAHHS HAIPSIMY
BIUTMBAIOTh HAa PIBEHh BUKHIIB IMMAPHUKOBUX Ta3iB Ta 3a0pyMHIOIOYUX PEYOBHH.
Bukuyau MokxHa yMOBHO MOIJTMTH HA JIB1 TPYIIH:

1. biorenni Bukuan CO2 — IpUpOAHE BUIJICHHS BYTJEKUCIIOTO a3y 3 IPYHTY Ta
POCIMHHOTO TTOKPUBY. BOHM BITHOCHO CTaOUTBHI Ta HE 3aJI€KaTh ICTOTHO BiJ YaCTOTH
KOCIHHSL.

2. AHTpOTIOTEHHI BHKHIM — MPOIYKYIOThCS Ta30HOKOCAPKAMU 3 JIBUTYHAMHU
BHYTPIITHBOTO 3ropsiHHs. CaMe 115 4acTHHA € 3MIHHOKO 1 MOXKE CYTTE€BO 3MEHIITYBATHCS
TIPU ONTHUMIi3aIlil 9aCTOTH CKOIITYBaHHSI.

3a manumu HaykoBoro gociimkenHs (USDA Forest Service, Landscape and
Urban Planning, 2019), npu ckoliryBaHHI Ta30HIB 3 Pi3HOI0 YaCTOTO OTPHMMAHO TaKi
pe3yJbTaTH.

JlomaTkoB1 HETaTUBHI HACIIIAKHA YaCTOTO KOCIHHS:

1. Buxunu 3a0pyaHioBaudiB: beH3MHOBI razoHokocapku € mxeperaom CO
(wamHoTrO razy), okcuai a3oty (NOy), TBepauX 4acTUHOK (PM2.5) 1 TIETKUX OpraHiYHUX
cronyk (VOCs). HocmimkeHHs: B ABCTpaliii MoKaszajiu, 10 CaJ0BO-MapKoBa TEXHIKa

crpuunnsie Bia 5,2% o 11,6% 3aransaux BukuaiB CO 1 VOCs.
Ta6munsg 1. Bukunu CO:2 Bij ra30HIB 3aJI€KHO BiJl YaCTOTH KOCIHHS

biorenni Bukuay | AHTpOIOreHHi | 3arajibHi BUKUIU
YacroTta
KOCIHHS (rC- BUKUH (T (r CO»- KomenTap
CO2/m?/ce30H) CE/m?/ce3on) €KB./M?/CE€30H)
Haii0inbine
AHTPOIIOTCHHE
[MoTuxus ~482 ~17 ~499 HaBaHTAXXCHHS,
1IBUILIEH]
BUTPATH NAJIHBA
OntuMannHe
Pa3 Ha /B2 436 11 447 CITIBBIJHOIIEHHS
THXKHI €CTETHKH Ta
€KOJIOT1YHOCTI
MiHiMabH1
Pa3 na Tpu 453 7 465 BUKHIA BiX
THXKHI TEXHIKH, ajie Ta30H
MEHIII OXalHuM

Horcepeno:[9]

2. Cmororennuii edekt: Ilin yac KOCIHHS y TOBITpS BUAUIAETHCA BeJIMKa
KUIbKICTh HEHACUYEHUX BYTJIEBOHIB 13 MOIIKOJKEHOT POCIMHHOI TKaHWHU. B micTax
TaKl BUKUIU MOXKYTb CTAaHOBUTH 70 10% BiJ] yCiX OpraHi4HUX rasis, o OepyTh y4acThb
y hopmyBaHHi (OTOXIMIYHOTO CMOTY.

3. 3arpo3a 310poB’to onepaTtopa: [IpaiiBHUKH, sIKI BAKOPUCTOBYIOTh O€H3WHOBI
KOCapKd, 3a3HalOTh BUCOKMX KoOHIeHTpamii CO, apiOHOAMCIEPCHUX YACTHHOK 1
KaHLIEPOTEHHUX CIOJYK, 10 Y AEAKHX BUIMAIKaX MEPEBUILYIOTh TPAHUYHO JOMYCTUMI
HOPMH SIKOCT1 TIOBITPAI.

3MEHILEeHHS! YaCTOTH CKOIIYBaHHS HAaBITh 13 IIOTH)KHEBOI O JBOTHKHEBOI
n03BoJIsIE cKopoTuTu anTpornorenHi Bukuan CO2 6ubmt Hixk Ha 30%, a 3 mepexoaom
70 TpUPa30BOro KOCIHHA — Ounbin HIX HAa 50%. Ile miaTrBepmxye, 1m0 peryssiis
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YaCTOTU KOCIHHSI € BQXKJIMBUM €JIEMEHTOM EKOJIOT1YHO OpPIEHTOBAHOIO JIOTJISIAY 3a
ra3oHamu.

He meHm roctpor € mpoOiema BOJOCIOXHBaHHSA. Y OaraThoX KpaiHax 13
MOCYIIJIMBAM  KJIIMaTOM 30€peXEHHsS I1HTEHCHUBHO 3€JICHOr0 Ta30Hy MOTpedye
PETYJSIPHOTO TIONHBY, IO 30UTBIITyE HAaBaHTaKEHHS Ha BoaHI pecypeu. Y CIIIA,
Hampukian, 3a jganuMud Environmental Protection Agency, Ha MOJMB Ta30HIB
BUTPAYAETHCS 10 9 MUTBSIP/IIB JITPIB BOAM LIOHSA, 1 OJU3bKO MOJOBUHH LILOTO OOCATY
BTpavaeThbcsl yepe3 HeedEeKTHUBHI METOAM 3polleHHs. Y €Bpori Aenaii 4YacTile
MiHIMAETHCSA MUTAHHA MPO 3a00POHY BUKOPUCTAHHS MUTHOI BOAW JJIS MIATPUMKH
ra3oHHUX NOKpUTTIB. lle ¢dopmye 3anmuT Ha MNONIIYK albTEPHATUBHUX IIIXO/IB,
30KpeMa BUKOPHUCTaHHS JOIIOBOI BOJM, KpaIeIbHOTO MOJIMBY YU BIPOBAKEHHS
«PO3YMHHUX CHCTEM» 1pHTaIlii, 1110 BPaXxOBYIOTh IOTOJIHI YMOBH Ta PIBE€Hb BOJIOTOCTI
IPYHTY.

[le ogarM MPOOJIEMHUM aCIIEKTOM € HaJMIPHE BHECEHHSI MiHEPAJIIbHUX JOOPUB
Ta nectuuuAiB. CHHTETUYHI a30THI JOOPHUBA MiJl Yac PO3KJIaay BUIAUISIOTH 3aKKUC a30Ty
(N20) — onuH 13 HalOLIBII HEOE3MEUHNX MAPHUKOBUX Ta3iB, MoTeHLial sskoro y 300
pa3iB MEpPEBUIILY€E MOTEHIlIAT BYIVIEKUCIOTO ra3y. BojgHouac xiMidHI Mpemnaparu, Kl
3aCTOCOBYIOThCA ISl OOpPOTHOM 3 Oyp’siHaMU Ta IMIKIJHUKAMHM, CIIPUSIOTH Jerpaamii
I'PYHTOBUX MIKPOOIOIIEHO31B 1 MOTPAILIAIOTh y IPYHTOBI BOJIM, MOTIPIIYIOYU iXHIO
AKicTh. HayKoBI JTOCHIJIPKEHHS BKa3ylOTh, IO MEPEXiJl Ha OpraHiyHe yAOOpeHHS,
BUKOPHUCTAHHA CUEPATIB 1 MyJIbYyBaHHS MOKE 3HAUHO 3HU3UTH €KOJIOT1YH1 PU3UKH.

VY 3B’53Ky 3 IIUM Y CBITI (POPMYETHCSI HOBA KOHIIETIIIIS M1XOy A0 Ta30HIB — BiJl
JE€KOPATUBHOTO  €JIEMEHTY JI0 €KOJIOTIYHO IIHHOTO KOMIIOHEHTa MICBHKOIO
cepenoBuia. Y kpainax 3axignoi €Bporu ta CIIA nenani momyJisipHIIIMMHA CTalOTh
TaK 3BaHI «EKOTa30HW» a00 «IIPHUPOAHI JIYKH», SIKI HE BUMAraroTh 4aCTOTO KOCIHHS Ta
MOJIUBY, @ TaKOX MIATPUMYIOTh Oilopi3HOMaHITTS. Taki ra3oHU (GOPMYIOTHCS 13
cyminieil 0araTopiyHUX TpaB, cepell IKUX MPUCYTHI HE JIMIIE TPAaaULIiHI TOHKOHIT Ta
paiirpac, a ¥ KOHIOIIMHA, J3BOHUKH, POMAIIKH, IIABJisl Ta 1HIII BUAUA. BoHuU
3a0e3neuyroTh KOpMOBY 0asy Julsl 3alMJII0OBaviB, 3MEHILYIOTh MOTPEOy B 100pHBax Ta
3pOILICHH], COPUSIIOTh HAKOMMYEHHIO OPraHIYHOI PEYOBUMHU y IPYHTI. JlOCHiIKEHHS,
npoBeseHl y Benukiit bputanii, nmokasainu, 10 «JIyroBi Ta30HW» 3/1aTHI 3HM)XYBaTH
TEMIIepaTypy HOBITPs y MICTI OuIblI €()EKTUBHO, HIXK TPAAMIIIHI KOPOTKOCTPHKEHI
ra3oHu, BOJIHOYAC CTBOPIOIOYH CIPUATIMBI yMOBU A1 (uiopu Ta paynu [3, 4].

OxpeMy yBary BuU€HI NPHUIUISIOTH TaKOX BHOOPY BHJIB TpaB JJIsi CTBOPCHHSI
CTIMKHX ra3oHiB. B yMoBax 3MiHM KIJIIMaTy, 30KpeMa 301IbIIIEHHS TPUBAIOCTI MOCYX,
aKTyaJIbHUM € BUKOPHCTAHHS MOCYXOCTIMKMX BH[IB, TAKUX SIK KOCTPHIISI OYEpeTsHA
(Festuca arundinacea), mitnuiss ToHka (AgQrostis tenuis), meski copTu paurpacy
Oararopiunoro (Lolium perenne), o MaroTh riIOOKY KOPEHEBY CUCTEMY Ta 3JIaTHICTh
e(eKTUBHO YTPUMYBAaTH BOJIOTY. BBemeHHs y cymiini 0000BuUX pociivH (30KpemMa
KOHIOIIMHM O1J101) cripuse€ TPUPOAHOMY 30aradyeHHIO I'PYHTY a30TOM 1 3MEHLIECHHIO
noTpedu y ITYyYHUX A00puBax [7, 8].

MaBpuTaHCBKMI Ta30H, SIKAW 1€ HAa3UBalOTh KBITKOBO-TPAB SHUCTUM abo
JICKOPAaTUBHO-KBITyUMM, SBJISIE COOOI0 MajgbOBHHYE 3€JI€HE IOKPUTTS, IO
3aKJIaJIA€ThCS TIEPEBAXKHO HA TIOOpE OCBITICHUX AUISTHKAX, HEPIJKO 3aiMaroyu JOBOJII
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BeJIMKI 1101, Moro 0co6aMBicTh mosrae y TIO€IHAaHH1 OaraTh0X BUAIB TPaB 1 KBITIB,
3aBJISIKM YOMY CTBOPIOETHCS €()eKT MPUPOIHOT TasIBUHU.

Take 03eJIeHeHHSI CIpHsI€ TATPUMAHHIO €KOJIOTIYHOI pIBHOBATH, aJKe MOA10HI
HACa/DKEHHS MaKCHMajbHO HAOMIKEHI A0 TpUPOIHUX (ITOLEHO03iB. Y CKiajl
MaBPUTAHCHKOTO Ta30HY TapPMOHIMHO CIIBICHYIOTh SIK OJHOPIYHI, TaK 1 OaraTopiuHi
POCIMHH, BUCISHI Y BIIBHOMY MOPSIKY. Y pe3yibTari (OPMYETHCS KyTOUOK, IIO
Harajaye (pparMeHT JUKOi MPUPOIH.

[Tonpu ysiBHY IPOCTOTY, OTJISA]] 38 MABPUTAHCHKUM ra30HOM HE MOHA Ha3BaTH
aerkuMm. J{ms Toro mo0 BiH BUIIAAB AOTJSHYTAM 1 NPUBAOIWBUM, HEOOXITHO
CTEXHUTH 32 CBOEUYACHUM TOJMBOM 1 10aTH MPO YMOBH, SIK1 3a0e3neuars Oe3nepepBHE
IBITIHHSA TPOTITOM YyChOTO TEIIoro ce3oHy. Haifuacrtime s 3aciBy oOuparoTh
pOMaIKy, BOJIOIIKH, J/J3BIHOYKH, JIONHH, Ol1y KOHIOMIMHY, PI3HI 3JaKOBl Ta
JIEKOPATUBH1 OJTHOPIYHUKH.

OCKUIBKY BUH, 1110 BXOJSTH /10 CKJIay CyMII1, MalOTh P13HI CTPOKH PO3BUTKY
Ta BIAMIHHI BHMOTH JI0 3BOJIOXKEHHS, PEKOMEHIYEThCS MiAOUpATH POCIHHH 3i
CXO0XXMMU NOTpedaMu MO0 JOTJSAAY. 3a XapaKTEPOM CKIIaay PO3pi3HAIOTH OJJHOTOHHI
MaBpUTAHChKI Ta30HU, JI€ MEPEBaKaIOTh 3JIaKOB1 TpaBH, Ta OApBUCTI, IIO MICTSThH
BEJIMKY KUIBKICTh KBITKOBHX POCIMH. Y JPYroMy BHUMAJKYy HACAIKCHHS BUTIISIIAIOThH
0CcO0HMBO €(EKTHO, aJKE MPOTIrOM YChOTO JIiTa MOCTYNOBO PO3KPHUBAETHCS HOBA
XBUJIA LBITIHHSA. 3aBASKM TOEIHAHHIO  JIEKOPATHUBHOCTI Ta  MPUPOJHOCTI
MaBpUTAHCHKUI Ta30H HE JIUIIE MPUKpAIIA€ CaJl UM MapK, a 1 BUKOHYE €KOJOTIYHY
GyHKIIIO, MIATPUMYIOYH O10p13HOMAHITTS, TPUBAOIIIOI0YH 3aIIIOBAYIB 1 CTBOPIOIOYU
CIPUSATIUBUI MIKpOKIIMaT [5,6].

CrnopTuBHUN Ta30H € CHEIIaTi30BaHUM PI3HOBUAOM TpPaB’SIHOTO TOKPHUTTS,
CTBOPEHHMM [IJI1 BUKOPUCTaHHS Ha (PyTOOJBHHX TMOJIAX, TEHICHUX KOpTaxX, rojb®-
MaiiJaHYMKaX Ta iHIIKX OO €KTaX CHOPTUBHOI iHdpacTpykTypu. Moro ronoBHa
OCOOJIMBICTH TOJIATAE y 3AaTHOCTI BUTPUMYBATH 3HAYHI MEXaHIYHI HaBaHTaKCHHS,
30epiratoyu Npy LbOMY IIUIBHICTh Ta JEKOPATUBHICTD JEPHUHH.

st popMyBaHHS TaKOT0 Fa30HY 3aCTOCOBYIOTH CYMIllll CIIEHIJIBHO M1A1I0paHuX
3JIAKOBUX TPaB, CEPEJl IKUX JIOMIHYIOTh TOHKOHIT JIyYHUH, paiirpac OaraTopiyHui Ta
MiTaung. 11 Buam BII3HAYAIOTHCS BHCOKOIO BIJTHOBIIOBAILHOIO 3JATHICTIO Ta
CTIMKICTIO O BUTONTYBaHHS. CTBOPEHHS! CIIOPTUBHOTO T'a30HY MOTpeOye pEeTeNbHO1
MiATOTOBKM TPYHTY, ONTHMAJBHOTO BHPIBHIOBAHHS TIOBEPXHI Ta JAOTPUMaHHS
TEXHOJIOT1] IMOCIBY.

[Tomanbmuii OTISA € HAaJ3BUYAHHO 1THTEHCHUBHUM: PETYJISIPHE CKOIIYyBaHHS,
aeparfisi, TDKUBJICHHS MiHEPAIbHUMH JOOpHBAMU Ta CHUCTEMAaTUYHUN TIOJIUB.
VYHacHiA0K MhOTO MATPUMYETHCS HE JIUIIE €CTETUUHNUN BUTJIS IIOKPUTTSI, ajie i oro
(GyHKIIIOHATBHICTD — 0€3MEYHICTh Ta KOM(GOPTHICTH JJIs1 CHOPTCMEHIB.

TakuM YMHOM, CIIOPTMBHHMM Ta30H BUKOHYE HE JIMILE JEKOPATUBHY, aje M
MPUKIIAJIHY POJib, 3a0e3MeUyr04Yd HaJeXKHI YMOBHM IS TPOBEACHHS 3MaraHb 1
TPeHyBaHb, a TAaKOX CIPHUSIOUN 3HWKCHHIO TpaBMAaTH3My 3aBISKH TPY>KHOCTI Ta
€JIACTUYHOCTI JICPHUHHU.

JlyroBuii ra3oH HailOUTblIE HAOMMXKEHMA [0 TMPUPOJHUX POCIUHHUX
yrpynoBaHb. BiH Qopmyerbes 13 6aratopiuHux 371aKOBUX Ta 0000BHX KYJbTYp, a
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TaKO 1HKOJIA JIOTIOBHIOETHCS MTOJIbOBUMH KBiTaMu. OCHOBHA 1/1€s1 CTBOPEHHS TaKOTrO
MOKPUTTSA TIONSTAa€ y BIATBOPEHHI e¢eKTy MNpPUpPOAHOrO Jyry, Mmoo 30epirae
JEKOPATUBHICTh MPOTITOM YChOTO BEre€TallliHOTO MEPIoay.

Jlo ckiamy TyroBOro ra3oHy 4acTo BKIIIOUAIOTh KOCTPUIIO, MITJIMIIIO, TOHKOHIT,
KOHIOIIMHY Ta 1HIII TpaBH, SIKi 10Ope MPHUCTOCOBYIOTHCA 10 MICIIEBUX YMOB 1 HE
noTpeOyoTh HaaMipHOTO morisay. JIyroBi ra3oHu 3a3BWYail 3aKJIagalOThCS Ha
BEJIMKUX IUIOMIAX TMAapKiB, JICOMApKOBUX 30H YHM 3aMICBKUX [IJSTHOK, J€ BOHHU
CTBOPIOIOTHh MAJIbOBHUY1, HAOJIMKEH] 10 IPUPOIU JIaH A TH.

Jornsa 3a HUMHM 3HAQYHO MPOCTIIINM, HDK 32 MapTePHUMU YU CIIOPTUBHUMH,
aJKe CKOIIYBaHHS 3/IIMCHIOETHCS PilIe — MepeBakHo 2-3 pa3u Ha pik. BogHouac came
3aBISKH TaKOMy MiaXxojy 30epiraeTbcsi O10pI3HOMAHITTS, aJK€ TpPaBH BCTUTAIOTh
[[BICTU Ta YTBOPIOBATH HACIHHSA, MIATPUMYIOUH KUTTSA KOMaX-3alUIOBayIB Ta 1HIIUX
IpE/CTaBHUKIB €KocucTeMH. JIyroBl Tra3oHM MalOTh HE JIMLIE €CTEeTHUYHy, a W
€KOJIOTIYHY LIHHICTh, OCKUIBKM CHPHUSIOTH (POPMYBAHHIO MPUPOJIHOIO CEpeIOBUIIA,
CTaOUII3yI0Th MIKPOKIIMAT 1 BIIITPAIOTh BAKIIMBY POJIb y 30€peKeHH1 MicLIeBOi (hiiopu
i ayHu.

CazioBO-MapKOBUM Ta30H € OJHUM 3 HAWUIMONIUPEHIIIUX THUIB JIEKOPATUBHOTO
O3€JICHEHHS, 10 BUKOPUCTOBYEThCA JJI OOJAIITyBaHHS MICBKMX MapKiB, CKBEpIB,
OynpBapiB Ta NMpUBAaTHUX cajiB. BiH moegHye B co0l BUCOKY JI€KOPAaTUBHICTH Ta
MOPIBHSHO HEBHOArTMBUN JOTJIS, 3aBISKH YOMY BB@XKAETHCS YHIBEPCAIBHUM
Bap1aHTOM JJI PI3HUX THUIIIB TEPUTOPIH.

JUia  3akiafaHHs — CcaJoBO-MIAPKOBOTO Ta30HY  3aCTOCOBYIOTHCS  CyMIiIlll
0araTopi4yHMX 3JIaKOBHX TpaB — KOCTPHI[, TOHKOHOTY, pailrpacy, 110 yTBOPIOIOTb
IIUTHHUH 3esieHnii mokpuB. Ha BiAMiHY BiJl MapTEpHOTO Tra30HY, BIH MEHIII BUOATTUBUN
710 YMOB OCBITJICHHS 1 MOXK€ POCTH SK Ha BIIKPUTHX JUISHKAX, Tak 1 MiJ KpOHAMH
NEPEB.

OCHOBHUH JIOTJISA] MOJSATAE Y PETYISPHOMY CKOLTYBaHHI, MOJMBI B MOCYIIMBI
Neplod Ta BHECEHHI MIHKUBJIEHb JJI MIATPUMAaHHA JeKopaTUBHOCTI. [Ipu npomy
CaJI0BO-MIAPKOBUM Ta30H J00pe BUKOHYE peKpealliiHy (yHKI[I0, aJPKe Ha HbOMY
MOKHa BIJIIMOYMBATH, MPOBOJUTU MPOTYISIHKA YU OPraHi30ByBaTH MacoOBl 3aXOMM.
Horo poib y MiCbKOMY CEpEIOBHILI € 0COBIIMBO 3HAYYIIIOIO: 3CICHUH OKPHB CIIPHSE
OYMIIEHHIO TOBITPSI, 3HUKEHHIO PIBHS LIyMY, PETYJIALIi TEMIEpaTypu Ta CTBOPEHHIO
KOM(OPTHOr0O MIKpOKJIIMATY JIJIsl MEIIKaHUiB [1].

[TapTepHuii ra30H € HAWUBUIIYKAHIIIMM 1 HAWOUIBII BUMOTJIMBUM BHIOM
TpaB’sIHOTO TIOKPHUTTA. MOro TOIOBHE NPH3HAYCHHS — IIiKPECIICHHS apXiTeKTypHHX
00’€KTIB Ta JEKOPATHUBHUX €JIEMEHTIB CaJI0BO-TIAPKOBOTO MHCTEITBA. Takui Ta30H
3a3BUYAll 3aKJIAJIA€ThCSA Ha IEHTPATBHUX anesx, mepen dacagamu OyiiBens, Ous
(GoHTaHIB 1 CKYJBITYp, 1€ BiH BUKOHYE POJIb )KUBOTO (hOHY.

Jly1st ioro CTBOPEHHSI BUKOPUCTOBYIOTH BUCOKOSIKICHI HACIHHS 3JIAKOBUX TPaB,
31€01IBIIOT0 TOHKOHOTY Ta KOCTPHIIl, SKI yTBOPIOIOTH HAA3BUYAWHO UIUIBHUH 1
pIBHOMIpHUM 3eneHud kunuM. llaprepHuil ra3oH BiA3HAYAETHCS 1HTEHCUBHUM
JOTJISIOM: 9aCTUM 1 PIBHOMIPHHM CKOIITyBaHHSM, PETYJISPHUM TTOJIHMBOM, BHECEHHSIM
noOpUB, KOHTpoOJIeM Oyp’sHIB Ta 3aXUCTOM BiJ IIKIIHUKIB. Ha Takux ra3zoHax
3a00pOHEHO XOJUTH YHM BUKOPHCTOBYBATH IX HJIs1 aKTUBHOTO BIAMOYMHKY, aJDKe
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roJIOBHA IIHHICTH MOJIATAE CaMe B IXHbOMY JIeKOpaTuBHOMY edekTi. [lapTepHi razonu
— Il TOKa3HUK BHCOKOI KYJbTYPH O3€JICHEHHS Ta JOTJIATY, BOHH CHMBOJI3YIOThH
MPECTHX 1 TapPMOHII0 apXITeKTYPHO-TaHIIIaQTHUX aHCaMOJIiB.

TakuM 4MHOM, €KOJIOTIYHO OpPIEHTOBAHI MIAXOJAU 10 CTBOPEHHS Ta yTPUMaHHS
ra3oHIB BKJIIOYAIOTh KOMIUIEKC 3aXOJiB, CIPSMOBAHMX Ha 3HUKEHHS PECYpPCHHUX
BUTpAT Ta BUKHUIB MAPHUKOBUX Ta3iB, MiABUIIECHHS 010pI3HOMAHITTS W aIallTUBHOCTI
MICBKUX €KOCHCTeM. J[0 TakmX 3aXOiiB MOXHa BITHECTH: TMEPEXil HAa CIECKTPUUHY
TEXHIKy Ta MIHIMI3AIil0 YacTOTH KOCIHHSA, BIPOBAKCHHS BOJ030epirarounx
TEXHOJIOT1M, BIAMOBY BiJ HAAMIPHOI XiMi3allli, BHUKOPHCTaHHSA MICIIEBUX Ta
MOCYXOCTIMKHX BUJIB POCIHH, CTBOPEHHS «JIYTOBUX Ta3oHiBy». L1 pimeHHs He nuiie
CIIPUSIOTh 30€pPEKEHHIO €KOJIOT1YHOI piBHOBaru, ajge W 3a0e3medyroTh €KOHOMIUHI
BUTO/IH, /)K€ 3MEHIIIYIOTh BUTPATH Ha JIOTJIA 1 yTpuManHs [1, 9].

BucnoBok. ['a30H y cy4acHMX yMOBaxX Ma€ pO3IJISAATHCS HE JIMIIE SIK
JNEKOPAaTUBHUN €JEMEHT, a SIK BAXKJIUBUW IHCTPYMEHT Yy MNPOTHIIL TII00aIbHOMY
TMOTeIUTiHHIO. MOTo MOTeHIian K KIiMaTOPEryIOIuoro KOMIOHEHTa 3aJIeKUTh Bil
MPaBUJILHOTO BUOOPY BUAIB Ta TEXHOJOTN aorisay. CagoBo-napKoBE roCro1apcTBO
MOBUHHO BIJIATH BIJ TPAaJULIMHOI MPAKTUKH «IJI€aJbHO CTPUKEHUX Ta30HIBY 1
MePEOPIEHTYBATUCS HA CTBOPEHHS CTIMKHX, €KOJIOTIYHO €(EeKTUBHUX 3EJICHUX
NOKpUTTIB. Takuii miaxXiA AO3BOJIMTH MOEAHATH €CTETUYHI BUMOTH CYCHIIBCTBA 3
€KOJIOTIYHUMU NMOTPeOAMH IIJIaHETH, 3pOOUBIIH Fa30H peajJbHUM 3ac000M OOPOTHOH 31
3MiHaAMU KJIIMaty, a He JIMIIIE eIEMEHTOM OJIaroyCcTpolo.
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Maxkcum OIIVIAKAHCBKHIAS,

CTYAEHT 4-10 Kypcy,

dakynbTETy arpOHOMIi, CaJIIBHUIITBA Ta 3aXUCTY POCJIHH,
BiHHUIBKMI HAIIIOHAIBHUNA arpapHUi YHIBEPCUTET
Binnuis, Ykpaina

HEPCHEKTHUBUA BUKOPUCTAHHS B O3EJIEHEHHI KBITKOBO —
JAEKOPATUBHUX BUAIB POJY CHRYSANTHEMUM L. HA TEPUTOPII
BOTAHIYHOI'O CAAY «I1OAIJIJISI» BHAY

Anomauin. Jlana cmamms nokaukawa O0OCHiOUMU  0i0N020-€KON0TUHI
ocobausocmi K8imkogo-oekopamusuux 6udie pooy Chrysanthemum L., axi maromo
BUCOKULL NOMeHYIAN Ol BUKOPUCHAHHS 8 03€/leHeHHI mepumopii 6OMaHiuHo20 cady
«llooinnsay Binnuyvkoeo nHayioHanbHo20 azpaproco yHigepcumemy, 8i0N0BIOHO OY10
00CNIOIHCEHO [ ONUCAHO MOPPONIO2IuHI Ma EeHONO2IUHI XAPAKMEPUCTMUKU OEeKINbKOX
8UOI8 XPU3AHMEM, IXHIO CMIUKICMb 00 YMO8 cepedosua ma 0eKoOpamueHy YiHHICMb
YNPOO08IHC Becemayitinoco nepiody. OKpecieHo 8uUMOo2u POCIUH 00 TPYHMOBUX YMOS,
OCBIMNEeHHST MA B0]10203A0€3NeYeHHs, WO BUHAYAIOMb eQeKMUBHICMb IXHbO2O
BUPOUWYBAHHS, O2TISIHYMO 0eKOPAMUGHi nepesazu Xpuzawmem — DIZHOMAHIMHICMb
KOIbOPOBOI 2amu, popmu cyysimos, mpusaiicme Y8imiHHA ma 30amuicmes gopmysamu
supasmi komnozuyitni axyenmu. Oxpemy y8azy npudiieHo NOPIGHAHHIO A0ANMUGHUX
moorcausocmeti Chrysanthemum L. y cmeopeHHi K8imHUKI8, 60pOowpis, MikcOopoepig i
CE30HHUX  OeKOpamueHux  elemeHmis.  3anponoHo8awo  000IpKYy  HaubiIbu
NepCneKmusHUX 6udie 0l BUKOPUCMAHHSA ) GIOKPUMOMY IPYHMI OOMAHIYHO20 CaAoy.
Haeonoweno na ooyinerocmi wupuio2o 3acmocy8anHs Xpusanmem y 1aHOUAGmMHOMY
OU3QUHI K YHIBEPCAbHUX, NIACMUYHUX | 8UCOKOOEKOPAMUBHUX KYIAbMYD, 30AMHUX

8Haykopuii kepiBauk: Ko3uHcbka AHACTAcisl, aCHCTEHT KadeIpH JiCOBOT0 Ta caJ0BO-HapKOBOIO
rocnogapcrea BHAY
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niosuwysamu ecmemudHy YiHHiCMb ma OIOpi3HOMAHIMMs  CA0080-NAPKOBUX
00 ‘exmis.

Knrwuoei cnosa: xpuzanmemu, K8IMKo80-0eKOPAMUBHI KYIbMYPU, 03ENEHEHH,
Janowa@dmuuil Ou3aiH, 6omauivHull caod, a0anmueHicmvs, 0eKOpPamusHicms, 000Ip
copmig, CmMituKiCmb, a2pOmexHiuHi YMOGU.

Annotation. This article aims to investigate the biological and ecological
characteristics of ornamental species of the genus Chrysanthemum L., which have high
potential for use in landscaping the territory of the Podillya Botanical Garden of
Vinnytsia National Agrarian University. Accordingly, the morphological and
phenological characteristics of several species of chrysanthemums, their resistance to
environmental conditions, and their decorative value throughout the growing season
were studied and described. The requirements of plants for soil conditions, lighting,
and moisture supply, which determine the effectiveness of their cultivation, were
outlined, and the decorative advantages of chrysanthemums were reviewed—the
variety of colors, the shape of inflorescences, the duration of flowering, and the ability
to form expressive compositional accents. Particular attention is paid to comparing
the adaptive capabilities of Chrysanthemum L. in the creation of flower beds, borders,
mixed borders, and seasonal decorative elements. A selection of the most promising
species for use in the open ground of the botanical garden is proposed. The expediency
of wider use of chrysanthemums in landscape design as universal, plastic, and highly
decorative crops capable of increasing the aesthetic value and biodiversity of garden
and park objects is emphasized.

Key words: chrysanthemums, ornamental flower crops, greening, landscape
design, botanical garden, adaptability, decorative qualities, variety selection,
resistance, agrotechnical conditions.

Beryn. XpuzantemMu JaBHO KOPUCTYIOTHCS MOMYJIIPHICTIO CEPEJT IEKOPATUBHUX
POCJIMH 3aBISKH CBOIM Kpacl, pI3HOMaHITHOCTI (popM 1 KOJbOpiB. BOHU CTBOPIOIOTH
ACKpaBl, TaAPMOHIIHI KOMIIO3MIIII B OOTaHIYHUX CaJax, MapKax, CKBepax, CaJkax Ta
ropojiax, JAo0pe TMOEAHYIOUHCh 3 IHIIMMH POCIMHAMM Ta apXITEKTypHUMH
eJleMeHTaMu, BoAoWMaMHu abo kackanamu. KpiM TOro, XpuszaHTEMU BHUTPUMYIOThH
BIUIMB MICBKOIO CEpEJOBUIAa — 3ara3oOBaHICTh, 3alWJIEHICTh TMOBITPS Ta 1HIII
HECIIPUATINBI (PaKTOpH, 110 POOUTH iX MEPCHEKTUBHUMM JIsl O3€JICHEHHSI HaBITh Y
CKJIQJJHUX YMOBAaX.

VY pamkax nocnipkeHHs Ha TeputTopii bortaniunoro canmy «llomimisy Oyno
BHUBUYEHO I’SITh BHJIIB XPU3AaHTEM, IO JO3BOJWJIO OLIHUTH iXHIO JI€KOPATHBHICTD,
OCOOJIMBOCTI POCTYy Ta TOBEAIHKY B YMOBaXx KOHKPETHOTO cepefoBuia. Taki
CIIOCTEPEKEHHS JIOMOMAraroTh 3PO3YMITH, SIK Pi3HI COPTH MOXXYTh BIUIMBATH Ha
3arajJbHUN BUTIIST TaHAMA(QTHUX KOMIO3UIIIN 1 TKUM YUHOM IMiI0UPaTH POCIUHHA IS
CTBOPEHHS TapMOHIMHOTO ¥ MPUEMHOTO JJIs BiJ[BIyBauiB IPOCTOPY.

HocnimxenHs xpu3zanreM y boraniunomy cany «Iloaimsy nokasano, 1110 KOKeH
13 I’STH BUAIB Ma€ CBOi OCOOJMBOCTI — KOJip, (hOopMy CYIBITh, CTPOK LBITIHHS Ta
BUTPHUBAJICTh J0 MICBKUX yMOB. LI cocTepexeHHs A0moMaratoTh Kpaiie po3yMiTH,
AK MOYXHA BHUKOPHUCTOBYBATH XPU3aHTEMHU JJIsi CTBOPEHHS KPACUBUX 1 FapMOHINHUX
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KOMITO3UIIIA Yy MapKax 1 cajgax, oOMpardu COPTH, SKI HaMKpaIle MOeTHYIOThCS MIXK
cO00I0 Ta 3 IHIIUMHU POCIIMHAMHU.

BukJ/iax 0CHOBHOIO MaTeplaJIy Ping Chrysanthemum L. — uncenpHa rpyma
O0aratopiuyHMX TpaB’STHUCTUX 1 HamBKymOBHx POCIIMH POJWHH aWCTPOBUX
(Asteraceae), mo Hamigye nmonaa 200 BB, MOUIMPEHUX NepeBakHO y CXigHiN A3il
ta CepenzemHomop’i. Haitbinpie BuA0BOT pi3HOMaHITHOCTI 30cepemkeno y Kurai ta
SAnonii, e XpuU3aHTEeMH 37aBHA MArOTh HE JIMIIE JEKOPATHBHE, a W KYJbTypHE Ta
cuMBOJIIYHE 3HaueHH: [10].

baratopiuHi Xpu3aHTEMHU XapaKTEPU3YIOThCS KOPEHEBUIIHOIO CHUCTEMOIO,
OPSAMOCTOSTYUMH 200  pO3TaTy’)KEHUMH CcTeOJlaMH, PI3HOMaHITHOIO (QopMor i
PO3MIPOM JIUCTKIB, @ TOJIOBHOIO iXHBOIO 03HAKOIO € SICKPaBl KOIIHMKOIMO110H1 CYIIBITTS,
SKI BIJI3HAYAIOTHCS IIHPOKOIO MAaJITPOIO0 3a0apBJICHHsS Ta 3HAYHOK BapiaTHMBHICTIO
dbopmu. TpuBaicTh UBITIHHS 3aJICKUTH BIJl TPYIU W COPTY 1 MOXKE TPUBATHU BiJI KIHIIA
JIiTa 10 M3HKO1 oceHi [9].

Puc. 1. Xpuszanrtema cagosa (Ch morlfohum)

VY KBITHUKApPCTBI HAWOIBII MOMIMPEHI T1OpUIHI GOPMH Ta COPTU XPU3AHTEMU
CaJI0BOI, SIK1 BUP13HSAIOTHCS BUCOKOIO JEKOPATUBHICTIO, CTIMKICTIO 10 YMOB BIIKPUTOTO
IPYHTY Ta 3JaTHICTIO (pOpMyBaTH BHpa3Hi JaHMIAQTHI kKommno3uuii. BogHouac y
KOJIEKLISIX OOTaHIYHMX caAiB YKpaiHM OaratopiuHi XpU3aHTEMHU [OKHA WIO
MPEACTABICHI 0OMEKEHO, 0 3yMOBJIIO€ HEOOX1IHICTb iX IIMPILIOTO BIPOBAIKEHHS K
MEPCTIIEKTUBHUX KYyJIbTYyp AJIs O3CJICHEHHS TEPUTOpid HaBYAJIbHUX, HAYKOBHUX Ta
pekpeaniiHux o0’ €exTiB [6].

Ha cywyacHomy puHKy VYKpaiHM acOPTUMEHT O0araTopiyHuX XpU3aHTEM
NpeJCTaBICHUA JOCUTh OOMEXKEHO, HE3BaKAIOUM Ha IX HAA3BUYAMHO BHCOKY
JICKOPATHBHICTh Ta MIMPOKE BUKOPUCTAHHSA Yy CBITOBIM TIPAKTHUINl O3CJICHECHHS.
BpaxoByroun pisHOMaHITTS cagoBux ¢opm ta BuaiB poay Chrysanthemum L. mpo siki
Oyne WTHCH 1alll, 3a 1X TPU3HAYEHHSM, 32 KOJTHOPOBOIO raMoI0, TabiTyCcOM, TPUBAJIICTIO
Ta TepMiHAMH IBITIHHSA, a TAKOX X 3HA4YHE MOUIMPEHHS 1 0AaraTCTBO Yy KYJbTYypl
PO3BUHEHHUX KpaiH CBITy, MUTaHHS €()EKTUBHOTO BHKOPUCTAHHS TOTCHINATY IUX
POCIIVH /Ui 30araueHHs] aCOPTUMEHTY KBITKOBO-JIEKOPATUBHHUX KYJIbTYp B YKpaiHi €
HaJ[3BUYallHO aKTyaJIbHUM, 30KpeMa B O0TaHIYHUX cajiax, B caji «[lomimmsy.
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CanmoBl XpH3aHTEMH 3aiiMalOTh BaXJIMBE MiCIle Cepell JEKOPaTUBHUX
0araTOpiYHUX POCIIMH BIAKPUTOTO IPYHTY 3aB/ASIKM BEIMKOMY PI3HOMAHITTIO KOJBOPIB
KBITIB. BOHU 1IHYIOTBCS 3a TpuBajie Ta PSACHE IBITIHHA, @ TaKOX 3a MPOCTOTY Y
AOTysAml. 3aBASKM UMM BIIACTUBOCTSM XPU3aHTEMH KOPHUCTYIOTHCS BEIUKOIO
MOMYJIIPHICTIO TIPH O3€JICHEHH]1 pi3HUX 00’€kTiB. BomHodac iXHE 3acTOCyBaHHA Y
CaJIoBOMY JM3aifHI BUMara€e JOJaTKOBOTO BHBUYEHHS, OCKUIBKH JOCTIIKEHHS I[bOTO
aCIEeKTy TIOKH 10 0OMexeHi [4].

HaiiBaxuBimoro O10JIOTIYHOIO IMEpeBaror OaraTOpiuHMX XpU3AHTEM € iX
CTIMKICTh 10 HU3BKUX TEMIIEPATyp Ta TpUBaJIa IEKOPATUBHICTh BOCEHH, 110 J103BOJISE
BUKOPHUCTOBYBATH 11l POCIUHM Yy BIJIKPUTOMY IPYHTI MPOTATOM KiJIBKOX POKIB 0e€3
BTpaTH JEKOPATUBHUX BJIACTUBOCTEH. 3aBISKH LUM SIKOCTSM XPU3AaHTEMH YCIIITHO
3aCTOCOBYIOTBCS SIK Yy TpaJUIIMHUX KBITHHKaX, pabaTkax 1 Ooparopax, Tak 1 y
KOHTEUHEPHIN KyJNbTYpl AJIs1 03€JCHEHHS BIIKPUTUX MallaHYMKiB, OAJTKOHIB 1 Tepac
[8].

binbmicte GaratopiyHMX BHIIB J0Ope POCTYTh Ha OCBITJIIEHUX MAUIIHKAaX 13
POMIOYNMH, JOCTaTHBO 3BOJIOKEHWMHU TIpyHTamu. [l MiATpUMaHHS BHUCOKOI
JEKOPATUBHOCTI IMIJl YaCc BUPOILYBAaHHA PEKOMEHAYETbCSA BHECEHHS MIHEpaIbHUX
TOOpUB YNIPOJOBK MEPI0Y aKTUBHOTO POCTY Ta MEPE MOYATKOM I[BITIHHSI.

Puc. 2. Xpuzanrema kopeiicbka (Ch. Koreanum)

Teputopiss OotaniudHoro cany «lloxuuisy, g€ BUBYANUCS BUAU POIY
Chrysanthemum, Bxomuth 10 ckiamy 30HU llomimbcekoro IloGysxoksa Jlicoctemy
Ykpainu.

[IpeameToM AOCHIKEHHS CTaad MOPGOMETPUYHI XapPAKTEPUCTUKH, OKpeMi
actiekT (peHOJIOT11, 610JIOT1sI PO3BUTKY POCIIHMH, a TAKOX TPUBATICTH 1 IHTCHCUBHICTh
LBITIHHS Ha PI3HUX CTaJIIX I'€HEPATUBHOIO MEPIOAY Ta PENpPOAYKTHBHA 3[aTHICTh
npeactaBHukiB poay Chrysanthemum L. ¥V poGoti 6ysno BuBueHno m’sath BufiB: Ch.
morifolium, Ch. indicum, Ch. multiflora, Ch. koreanum Tta Ch. arcticum [2], sKi1
BIJIPI3HSIOTBECS MK COOOIO0 BHUCOTOO, (DOPMOIO Ta 3a0apBJICHHSIM CYLBITh, & TAKOX
1HIIMMH O10JIOTTYHUMH OCOOJTUBOCTSIMU:

1. Xpuzantema camosa (Chrysanthemum morifolium). Baratopiuna pociuna 3
npsMocTossunMu  ctebnamu, 3aBBUIKM  40-120 cm. Jluctkm  siinenomioH,
rIMOOKOHaApi3aHi, TeMHO-3¢eJieH1. CyIBITTS BEJIMKI, KOIMKOBHIHI, pi3HUX (hOPM — Bij
MPOCTUX JI0 MaxpoBUX, 3a0apBlieHHsT — Olsie, pOKEBE, YEPBOHE, KOBTE, MypPITYyPOBE.
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KBiTye 3 cepmHsi 10 mMi3HBOI OCeHi. PO3MHOXY€TbCSI BEreTaTUBHO Ta HACIHHSIM,
BUKOPHUCTOBYETHCS B 03€JICHEHH1 1 A1 3pi3y [1].

2. XpuzanreMa iHmiriceka (Chrysanthemum indicum). HamiBkymoBa pocinHa
3aBBUIIKH 50—120 cm. JIMCTKM 4YepemiKkoBi, MEepUCTO-po3ciueHi, omymeHi. Komuku
CEpeHIX PO3MipiB, MPOCTI ab0 HaIMiBMaxXpoOBi, JKOBTOTO YH 30JI0THCTO-OPAHKEBOTO
3abapsiieHHs. KBiTye 3 mumnHs 10 &0BTHA. JJoOpe nepeHoCuTh IoCcyXy, 3aCTOCOBYEThCS
y CeJNeKii it CTBOPEHHS COpTiB [4].

3. Xpusanrema apionoksitkoBa (Chrysanthemum multiflora). Kommakramii
Ky 3aBBUIIKK 20—50 cM, YTBOpIOE MIUIbHY KYJSCTY KpoHY. JIMCTKM npi0HI, 3€JeHi,
3nerka omyuieHi. CyuBiTTS YMCJIEHHI, [laMeTpoM 2—3 cM, 3a0apBieHHS Bapiloe Bij
Oioro g0 OopaoBoro. LIBITIHHS psCHE, PO3MOYMHAETHCA B CEPIIHI W TpPUBA€E 10
3aMOpO3KiB. BUKOpPUCTOBYETHbCS HJisi JEKOPATUBHOTO OQOpPMIICHHS KIymMO Ta
KOHTEMHEPHOTO BUpOUTyBaHHS [1].

4. Xpwuszantema kopericbka (Chrysanthemum koreanum). Burpusamnmii
Oararopiunuk 3aBBUIIKKM 30-80 cMm. Jluctkum TtemHo-3eneHl, 3yOuacti. Kommku
CepelHiX PO3MIpiB, pi3HOro 3abapBiieHHsS — Bij Outoro a0 ¢ioneroBoro. Kpirye 3
BEpECHS JI0 JTUCTOMNAa/1a. BUPI3HAETHCS BUCOKOIO MOPO3OCTIHKICTIO, JIETKO IEPEHOCUTD
3UMY Y BIJKPUTOMY IPYHTI [5].

5. Xpuszantema apkruana (Chrysanthemum arcticum L.). bararopiuna pocivna
3 MOB3yYHMM KOPEHEBHUILEM, YTBOPIOE HU3bKI KypTUHU 3aBBULIKUA 15-30 cm. Jluctku
M’SICUCTI, cipyBaTo-3eneHi. Komuku npioHi, 6111 a0 KpeMOBi, 3 5KOBTOIO CEPETMHKOIO,
niamerpom 10 3 cMm. KBiTye y cepnHi—BepecHl. OUH 13 HAaHOUIBIII MOPO30CTIMKHX
BU/IIB, MIOITUPEHUM Yy TIIBHIYHUX PET10HAX, BAKOPUCTOBYETHCSA JUISl AJIbITIMCHKUX T1POK

Ta K I'PYHTOIIOKPHUBHA KyJIbTypa [1].
Tabmuus 1. Mopdonoriydi XapakTepUCTUKH, KOJMIp KBITIB Ta MepioJy LBITIHHS T'OJOBHHUX
JeKOpaTUBHO IHHUX BUAIB poay Chrysanthemum L.

iaMeT . TPOKH
Bunu Bucora pocnunau, cm A . P 3abapBiicHHS KBITKH C .p .
CYIBITTS, CM IBITIHHS
Xpuzanrema bina, »xoBTa,
cajioBa 4epBOHa,00pI0Ba Bepecens-
none 40-100 8-15 PBOHa,50pA0Ba, P
(Ch.morifolium) ¢ionerosa JIUCTONAT
Xpuzanrema .

L bina, >xoBTa, KpeMoBa,

[HATHChKA 50-120 6-12 0’KEBa, MypITypoOBa Ceprieny-
(Ch.indicum) P - IYPIYP YKOBTEHb
Xpuzantema .

10HOKBITKOBa bizia, xoBTa, poskesa, Bepecens-

P . 20-50 2-5 (iomeToBa
(Ch. multiflora) YKOBTEHb
Xpuzantema . C e
KOPeHCHEa Pi3HoMaHITHI BIITIHKU: CepricHp-
30-80 3-8 BiJ 011101 10 6GOpI0BOT
(Ch. Koreanum) A 710 DOpAL JKOBTCHB
XpuzaHrema .
bina 3 sxoBTUM 1O
apkruuHa (Ch. 15-30 3.4 HeHT Jlunens-
arcticum L.) ) py CEpIIEHb
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Puc.3. [IpoekTu 03eneHEeHHS 3 BUKOPUCTAHHIM KBITKOBO — J€KOPATUBHUX BUJIIB POIY
Chrysanthemum 1. Ha Tepuropii 6otaniunoro cany «Ilogimmsy BHAY

Ha tepuropii boraniunoro cany «[logimis» xpu3aHTeMu 3aiiMalOTh BaXJIMBE
MiClle B JCKOPAaTUBHOMY O3€JICHCHHI 3aBJISKM CBOil PI3HOMAHITHOCTI (opwm,
3a0apBIEHHS Ta TPUBAIOCTI LBITIHHSA. BOHM BUKOPUCTOBYIOTHCA SIK JJII CTBOPEHHS
SCKpPaBUX CE30HHUX KOMIIO3UIlIN, Tak 1 Iy 30aradeHHs MOCTIMHUX JaHIadTHUX
ancamOmiB [7]. Ilpu mnaHyBaHHI MOCAJOK BPAaXOBYETHCS TMOEIHAHHS XPHU3AHTEM 13
IHITMMHU JCKOPAaTUBHUMHU BUJIAMU, 1XHS 3[aTHICTH aganTyBaTHCS 0 YMOB caay Ta
€KOJIOTIYHA TIACTUYHICTh. 3aBISKH IHOMY KOJICKITISI XpU3aHTEM Y Caay JIEMOHCTPYE
K BHJIOBUH, TaK 1 COPTOBMHM MOTEHINiaJl, CTBOPIOIOYM TapMOHINWHI W E€CTETHYHO
3aBepieHi Kommo3uiii. HacTymHi CKpIHIIOTH MOXYTh MPOLTIOCTPYBATH MPUKIAIH
IIUX TIOCAJIOK.

Knym6a — e minsiHka 3emiti, mpu3HadeHa sl BUPOIIYBaHHS KBITIB y PI3HUX
kommosuiisx. [Ipencrasnena kinymoba (Puc. 4) po3ramoBaHa B IIEHTpi TEpUTOPIT Ta
¢dbopmoBaHa 3 IEKOPATUBHUX KYIIOBUX POCIWH, JOCTIPKYBAHHX COPTIB XPU3AaHTEM 1
XBOWHUX POCIIMH [6].

Puc. 4. Knym06a 3 BUKOPHCTAaHHIM JOCTIKYBaHUX COPTIB XPU3AHTEM

BucHoBku. Xpu3zaHTeMH, TMpEACTaBIEHI I1'AThMa BHJAMHU Ha TePUTOPIi
boraniunoro cany «Ilomimns», mokazanu cebe sIK CTINMKI JEKOPATHBHI Ta aJanTHBHI
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pocivHu. BoHu 100pe npucToCcoBYIOTHCS O YMOB MiCTa, BUTPUMYIOTh 3ara30BaHICThb
Ta 3aMUJICHICTh MOBITPS, a IXH1 SCKpaBi KBITKOBI (hOpMHU Ta 3a0apBIIEHHS JO3BOJSIOThH
CTBOPIOBATH FApMOHIIHI i BUpa3Hi1 KOMIO3HUIII{ B MapKax, Oiisl BOJAONM, KacKaJiB abo
JIEKOPATHUBHUX apXiTeKTypHUX ¢GopMm. OCOOIMBO MOMITHO, IO XpHU3AaHTEMHU 3/IaTHI
HiATPUMYBaTH JEKOPATUBHICTh HaBITh Y IEP1OAH, KOJIH 1HII POCIWHU B KOMIIO3HIIISIX
MEHIIT TIOMITHI.

BuBueHHs KOMEKIlli B 00TaHIYHOMY Cay MOKa3aJio, 10 BaXKJIUBY POJIb Bifirpae
BUJIOBHM ToOTeHIan pocivH. KokeH BUJ Mae CBOI 1HJAUBIAyajbHI JIEKOpPaTHBHI
0COOJIMBOCTI, SIKI IPOSIBIISIOTHCS 3aJI€KHO BiJI YMOB 3pOCTaHHs, Ce30HY Ta Biky. Lle
7103BOJIsI€ (pOpMyBaTH KOMIIO3HIII, sIKI TOEIHYIOTh Kpacy, TapMOHIIO Ta IPUPOIHICTD,
M1JIKPECIIOI0UN €CTETUUHY BUPA3HICTh JIaHmadTy.

OTpuMaH1 CIOCTEPEKEHHS MiATBEPIKYIOTh, 110 XPU3aHTEMU MAIOTh BEITUKHIMA
NOTeHIan Ul O3eleHeHHs OOTaHIuHMX CaliB. IXHe BHPOBAIKEHHS y HOBI abo
PEKOHCTpYHOBaH1 3€J€Hl 30HU JIONIOMAarae CTBOPIOBaTHM MPUBAOJIMBI, JKUBI U
€KOJIOTIYHO CTIMKI MPOCTOPH, IO BUKJIMKAIOTH MPUEMHE €CTETUYHE 3aJI0BOJICHHS
B1/IBIlyBauaM IPOTSITOM yChOTO CE30HY.

Cnucoxk BUKOPHUCTAHOI JiTepaTypu

1. AHami3 Ta TOpIBHSJIBHA COPTOOLIHKA KOJIEKIIT XPU3aHTEMH CaJ0BOi
(Chrysanthemum morifolium) na 6a3i 6otaniunoro cany «llomimiy BHAY. Pexum
noctynmy URL: https://socrates.vsau.org/b04213/html/cards/getfile.php/27350.pdf
(marta 3BeprenHs 11.09.2025)

2. Bararopiuni kBiTH — XpuzaHTema JapiOHOKBITKOBA. Pesxkum moctymy: URL:
https://poradagorod.ucoz.ua/publ/kviti/bagatorichni_kviti_khrizantema _dribnokvitko
va_korejska/5-1-0-40 (mara 3BepHeHHs: 8.09.2025)

3. bioctaimionap BiHHHMIIPKOTO HalllOHAJIBLHOTO arpapHOro YHIBEPCHUTETY SK
HaBYajJbHA, HAYKOBAa Ta BUpOOHMYA 0a3a y miAroToBii (axiBILiB CcaJ0OBO-MapKOBOrO
rocrnogapcTBa. 301pHUK HAayKOBHUX Mpalb BIHHMIIBKOTO HAIIOHAJIBHOTO arpapHoro
yHiBepcuTeTy. CilbChKe TOCHOAapCTBO Ta J1CIBHULITBO. Ne7 (Tom 2) / IIpokomuyk B.
M., Hurancekwuii B. I Ta i1, Binauns,2017. C. 87-95.

4. 'opobenp B. ®@. Xpuzanremu Biakputoro rpyHry. Ksitu Ykpainu, 2003. 42

5. JdexopaTuBH1 pociarHu TpupoAHoi ¢piopu Ykpainu / I1ix pen. ['poazuncbkoro
A.M. Kuis: HaykoBa nymka, 1977. 221 c.

6. Imyx JI. I1., Onemko O. T'., Yepnsak B. M., Ko3zak JI. KeitaukapcTtso . bina
epksa, 2014. 292 c.

7. ITanmmpena I'.B. [lepcniektuBHICTh BUKOpUCTaHHS Asteracea L. B o3eeHeHH1
3ouu [lomimnsa. 30ipHuK HaykoBuUX mpaib. Citbcbke 20Cnooapcmeo i NicieHuUymaeo,
2018. C. 55-59.

8. Himyp ILM., Ilpokomuyk B. M., IlanmupeBa B.I'., [luranceka O. I.
PexpearriiiHe caj0BO-MApPKOBE TOCMOJAPCTBO: HaBYAIbHUN TOCIOHUK. BiHHMII:
BHAY, 2020. 327 c.
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9. Xpuzantema. Pexum pgoctynmy: URL: Pexum pocrymy: URL:
https://uk.wikipedia.org/wiki/%D0%A5%D1%80%D0%B8%D0%B7%D0%B0%D0
%BD%D1%82%D0%B5%D0%BC%D0%B0 (nara 38epuenns 10.09.2025)

10. SxoBenp JI. A. botanika. MeToau4Hi BKa31BKH JIsl BAKOHAHHS MPAKTUIHUX
poOiT 3m00yBauamMu BHINOI OCBITH (PaKyJmbTeTy arpoHOMii Ta JICIBHHUIITBA..
BinHunbkuil HallioHABHUN arpapHuii yHiBepeuteT. Binnuis: BHAY, 2022. 100 c.

Ipuna CBEPJIOBUY?,

CTYJIEHTKa 3-T0 POKY HaBYaHHS,

(baKyJIbTET €KOJIOT1i, JTICIBHUIITBA Ta
CaJI0BO-MIAPKOBOT0O TOCIOAAPCTBA,

HHI arpoTexHoJioriit Ta IpUpOIOKOPUCTYBaHHS
BinHUIbKMI HalllOHATBHUN arpapHUil YHIBEPCUTET,
Binnums, Ykpaina.

I'TAPOJTOI'TYHA XAPAKTEPUCTUKA I 'OCHHOJAPCBKE 3HAYEHHSA
PIYKH TIOCTOJIOBA

Anomauia. Piuka [locmonosa — niea npumoka Ilieoennozo byey, pozmawiosana
6 mexcax Kozamuncvkoeo ma Kanumiecoxozo paiionie Binnuywvkoi o6nacmi. Ii
0oeaicuna cmanosums 38 km, a naowa dbaceuny — 455 km?. Jlonuna piuku nepesaicho
mpaneyienodiona, i3z 3a607104eH00 3aniasor, 0coOaUB0 8 HUdN CHIU meuii. [loxun piuku
— 1,5 m/km, wupuna pycia — 5-8 m, emuouna — 0,5-1 m y meocensv. Ha piuyi
CNOPYOXHCEHO KINbKA CMABKI68 [ 8000CX08UWY, WO MAIOMb BANCIUBE 20CNOOAPCHKE
3HaAueHHs O] 3pOueHHs, 6000nocmayants ma pekpeayii. [locmonosa gidiepac ponw y
Gdopmysanni  micyesoeo  MIKpokaimamy, —niompumyi — OiopisHoMaHimms — ma
3abe3neueHHi 600H020 OANAHCY PeioH).

Annotation. The Postolova River is a left tributary of the Southern Bug, located
within the Kozyatynskyi and Kalynivskyi districts of Vinnytsia region. Its length is 38
km, and the basin area is 455 km? The river valley is mainly trapezoidal, with a
swampy floodplain, especially in the lower reaches. The slope of the river is 1.5 m/km,
the width of the channel is 5-8 m, and the depth is 0.5-1 m at low tide. Several ponds
and reservoirs have been built on the river, which are of important economic
importance for irrigation, water supply and recreation. The Postolova plays a role in
shaping the local microclimate, maintaining biodiversity and ensuring the water
balance of the region.

Beryn. Piuka IlocronoBa — ogHa 3 Manux pidyok YKpaiHW, MO0 TMPOTIKAE
TepuTopieto BinHMIBbKOT o00sacTi Ta € JiBow mputokow IliBmennoro byry.
HesBaxatouu Ha cBOi CKpoMHi po3Mipu (HoBxuHA — 38 KM, 1101112 Oaceiny — 455 km?),

® HaykoBuii kepiBHHK — mpodecop Kadeapu eKoIorii Ta OXOpPOHH HaBKOJIHUITHHOTO
cepenosuia Onekcanp TKAUYK
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BOHA BIJIrpae BaXXJIUBY poJib y (OpPMYBaHHI T1IPOJIOTIYHOTO PEKUMY PETIOHY,
3a0e3neyeHHl BOJHUX MOTPe0 MICHEBOTO HACENeHHS Ta MIATPUMII EKOJOTIYHOI
piBHOBaru. Ii 6aceiin 0X0MII0€ HU3KY HAacEIEHUX MyHKTIB, e piYKa BAKOPHCTOBY€ThCS
JUIA 3pOILIEHHS, BOJOIOCTaYaHHs, peKpeallii Ta BEeJeHHS CUIbCHKOTO TOCHOIapCTBa.
BuBuenns rimposnoriyaux ocobmuBocTeil [1ocTon0BOi 103BOMsIE TIHOIIE 3pO3yMITH
3aKOHOMIPHOCTI (DYHKITIOHYBaHHS MajuX BOJOTOKIB Y JIICOCTEMOBIN 30HI YKpaiHU Ta
iXHE 3HAUEHHS AJI CTAJIOTO PO3BUTKY TEPUTOPIH.

Metoro maHoi CcTaTTi € KOMIUIEKCHE  JIOCHIDKEHHS  T1IPOJIOTIYHUX
XxapakTepucTuk piuku [locTonoBa, oiiHKa i TOCMOAAPCHKOTO 3HAYSHHS JJI MiCIIEBUX
rpoMaJi, aHaji3 €KOJOTIYHUX MpoOJieM, CIPUUYMHEHUX AHTPONOTeHHUM BIUTMBOM Ta
OOTpyHTYBaHHS HEOOX1THOCTI 30€peKEHHS MaIMX PIUOK SIK BOXXJIMBUX MPUPOJIHUX 1
COITIaJIbHO-EKOHOMIYHHX PECYPCIB.

Buxnang ocHoBHoro wmarepiany. Piuka IloctomoBa — 1e He mpocTo
reorpagiyHuii 00’eKT Ha Mari BiHHHMIIBKOT 00JIacTi, a JKHMBa apTepid, W0 3 €IHYE
IPUpPOLY, iCTOPiI0 Ta MoACckKe OyTTs. Ii THXa Teuis Haragye po CTamiCTh i BOAHOYAC
3MIHHICTh — BOHA MPOTIKA€ KPi3b CeJa, MOJIA, JICH, 3AIUILIAI0YN CI1 y JaHAmadTi ta
mam’siTi MICLIEBUX JKUTENIB. Y CBITI, /1€ BEJIMKI PIYKH YaCcTO MPUBEPTAIOTH yBary, Maii
BOJIOTOKH, SIK-0T IlocTonoBa, 3anmumiaroThes B TiHI, X04Ua iXHE 3HAYEHHS HE MEHII
BaxxyiuBe (puc. 1).

e
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Puc. 1 Kapra piuku [locrosnosa [2]

[ToctonoBa Oepe cBilf movyatok MoOim3y cena XaiOOpoOHE, Ha MiBIECHHOMY
cxoai IlpunninpoBebkoi BucounHU. Ha cBoeMy HUIXy BOHA MPOXOJUTH 4Yepe3 Taki
HaceneHl TyHKTH, sk Hemwmpunni, PamiBka, KopneniBka, IlucapiBka, XomyTtwuHiii,
['pymikiBmi, baiikiBka ta IBaniB. KoxHe 3 UX CiJT Mae CBOIO iCTOpItO, ajie BC1 BOHH
00’ eHaH1 CIUIPHOIO HUTKOIO — PIYKOIO, SIKa J1a€ BOAY, KHUTTS 1 CIIOKIH.

Honuna IToctonoBoi — TpanerienonioHa, 3 3a00JI09€HO0 3aIIaBO0, 0COOINBO
B HIKHIN Teuii. Ile micue, ae npuposaa 30epirae CBOIO MEepPBO3AAHHICTD, a JIOJUHA —
CBOE KOpiHHS. TyT MOXHa MOOAYUTH, K pidyKa BIUIMBAE HAa MIKPOKIIMAT, SIK BOHA
(hopMye eKOCUCTEMY, K 11 BOJIM BUKOPUCTOBYIOTHCS JIJIsl 3POIIICHHS Ta TOCTIOIAPChKUX
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notped. IlocTomoBa — 11e He ywMIIe BoAa, 1€ MPOCTIP, J€ 3yCTPIUAOTHCS CTUXIS 1
JIOIChKA Tpalls.

[i mpoTikaHHsA — CUMBOI 3B’ 3Ky Mi MUHYIUM i cydacHuMm. Y XIX cTomirTi Ha
il Oeperax mpaIfoBaii BOJSHI MJIMHU, CHOTOAHI — II€ MICIEe JJIS BIATOYHHKY,
pUOOJIOBITI, CIIOCTEPEKEHHSI 3a MPUPOIOI0. | X0ua BOHA HE Ma€ TYYHOTO iMEHi, SK
Huinpo uu JlyHaii, ii poib y *KHUTTI perioHy — riauboka 1 He3aMiHHa.

Piuka [TocTonoBa npukiaj Toro, sik Maii piuku popMyroTh Benukuil cBiT. Bona
NPOTIKAE HE JUIIe Yepe3 3eMIIto, a il yepe3 OyJIeHHICTh TUX, XTO *UBe nopyd. | came
TOMY BapTO 3BEpPTaTH yBary Ha Taki BOAOTOKH, OEPErTH iX, TOCTIKYBaTH 1 pO3YMITH
— 00 B HUX IPUXOBaHa TUXa CHUJIAa IPUPOIH.

Piuka [locTonoBa — 11 HEBenMKa, ajie 3HAUYIA BOJIHA apTepis, M0 MPOTIKAE
teputopiero KannHiBChbKOi TeputopianbHOi rpoMaan BinHuibkoi obnacTi, Ta yepe3
Kosatunchbkuii paiion. Ii noBsxkuHa craHOBUTH 38 KiloMeTpiB — Iie He 6arato B
Macmrabax YKpaiHu, ajne JOCTaTHhO, 00 piuka cTaja BaXKIMBOIO YaCTHHOIO
MICIIEBOT'O MPUPOJAHOTO cepenoBuia. Bona 6epe moyaTtok Ha MiBJEHHOMY CXO/ll Bij
cena X100poOHe, a 3aBeplilye CBiM nUIAxX, Bnaaarodu B [liBgennuii byr mobnusy cena
IBanis.

bacelin pruku oxoruioe mionry 455 kBajgpatHux kuiometpis. Lle Tepuropisd, 3
AKO1 plyKka 30upae cBOI BOAM — JOULIOBI, Taml, IpyHTOBl. Came 1eit 06acelin popmye ii
BOJAHUIM pEXuM, BIUIMBAE HAa CE30HHI KOJMBAHHS pIBHS BOAM Ta BHU3HAYae ii
T1IPOJIOTIYHY TOBENIHKY. Y Mekax OaceilHy po3TalioBaHO YMMAJIO CiJl, TOJIB, JICIB, 1
KOXEH 3 IIMX €JIEMEHTIB B3a€EMOJIIE 3 PIYKOI0, CTBOPIOIOYH CKIIAJIHY ekocuctemy [3].

Pycno [TocTonoBoi Mae mupuny Bijg S 10 8 METpiB, 10 XapaKTEPHO JJII MAJIUX
pIYOK PIBHUHHOT 30HU. [ NMOWHA piUKKM B mepiof MexkeHlI — TOOTO HaWMEHIIOro
BOJIHOTO PiBHSA — cTaHOBUTH mpudan3Ho 0,5—1 metp. e poOuTts ii mocTymHOO IS
CIIOCTEepEKEHHs, pUOOJIOBII, a OEKYIM — 1 7Sl KynaHHa. BogHodac Taka rinbuna
CBIIYUTH MPO ii BPA3IUBICTh J0 KIIMATUYHUX 3MiH 1 JIFOJICHKOTO BTpyYaHHS.

[Toxun piuku — 61u3bko 1,5 meTpa Ha kutomerp. Lle o3Hauae, Mo piyka Mae
JOCHUTb CITOKIMHY Teult0, 0€3 pi3KUX MepernajiiB BUCOT. Takuil MOXWI XapaKTepHUN IS
PIBHMHHHX PIYOK, Kl MOBUIBHO 3BUBAIOThCS MK Oeperamu, (popmyroun 3a00J04€H1
3ariaB, 0COOJIMBO B HIOKHIHM Teuii. 3amnaBa [locronoBoi Mae mupuny Big 50 qo 150
METpIB 1 4acTo OyBae 3a00J0UYEHO0, IO CTBOPIOE CIPHUATIMBI YMOBHU JJIs BOJHO-
00JI0THUX eKkocucTeMm (Tadi. 1).

Piuka ITocTomoBa — 11e puKIIaa TOTO, IK HaBITh HEBEJIMKUI BOJAOTIK MOKE MaTH
3HAUYHUN BIUIMB Ha JOBKULIS, TOCIOJAPCHKE JKUTTS Ta KYJbTYpHY 1I€HTUYHICTH
periony. Ii ¢isudHi XapakTepUCTHKH — JOBKWMHA, IIMPUHA, ITMOMHA, MOXMUJI — He
pocTo IUGPH, a KITFOY JI0 PO3YMIHHS 11 poJIi B IPUPOTHOMY JIaHIIA(TI.

Piuka IToctonoBa, xo4 1 HEBEIWKA 32 pO3MipaMH, MPOTE BOHA MA€ CBOIO BJIACHY
TIAPOJIOTIYHY CUCTEMY, SKa BKIIOYA€ KUTbKA MPUTOK, IO KHUBJIATH 1i BOJAMH Ta
dhopmytoTh 11 Xapakrtep. L{i MpUTOKM — MOB HUTKH, 1110 BILUTITAIOTHCS B €IMHY TKAHUHY
BOJTHOT'O JKUTTSI PET10HY, TOJA0UH PiUlll CHJIU, TITTMOMHU Ta PI3HOMAHITTSI.

CepeJ1 MpaBUX NPUTOK HaiGiNbII TOMITHOO € piuka I'Huson’aTa. [i Ha3Ba Bke
caMa 1o co0l1 BUKJIUKAE I1KaBICTh — BOHA HIOM HATSAKA€ HA JIaBHIO 1CTOPiI0, MOXKJIUBO,
MOB’s13aHy 3 OOJIOTUCTUMHM MICISIMHM YU TOBUIBHOIO Tedi€ro. ['HWION ATa Hece CBOI
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BOJM 3 IMIBHIYHOTO CXOJy, BiuBarouuch y [loctonmoBy Ta 30arauyroum ii motik. Ille
OJIMH MPaBUH MPUTIK — HEBEJIMKUH CTPYMOK, SIKUI TakoK Ha3uBatoTh [locronosa. e
(dakT Moke 30MBaTH 3 MAHTENHKY, aJie BIH BOJHOYAC IMiJAKPECIIOE, HACKITBLKHA TICHO
MePETUICTeHI BOIHI MUISIXU B IMii MictieBocTi [1].

Tabmuus 1. OcHoBHI naHi npo piuky IloctosnoBy

[TapameTp 3HavYeHHS
PosTanryBanss Binauimpka oomacts (Ko3stunchkuii Ta KannHiBChbKU palioHM)
[TouaTtok [To6m3y cena Xai60poOHe
Brnaginas Y piuky [liBnennuii byr 611 cena IBaniB
JloB>xnuHa ~ 38 KM
[Tnoma Gaceitny ~ 455 xkm?

[[Ilupuna pycia 5-8m

['mibuna (mexens) (0,51 m

[Toxw piuku ~ 1,5 M/kM

[uprHa 3armiaBu 50—150 M (gacto 3abosoueHa)
Tum Teqii CrokiitHa, piBHUHHA

dopmye MiCIIeBi €EKOCUCTEMH, BaXKJIMBA JJIsl puOAIbCTBA, BOJIHO-

3Ha4YCHHA ) )
OOJIOTHUX YT1/Ib Ta CUTCHKOTO TOCIIOAAPCTBA

3 miBoro OOKy /10 piuku BiuBaeThes Ap Ynacosa Pyga — npuTik, n1o Mae sickpaBo
BUpa)XXEHUH Xapakrep. Spu, gk npaBuso, GopMyrOThCS BHACIHIIOK €po3ii, 1 TOMy BOJa,
sKa CTIKA€ 3 HUX, 4acTO OyBa€ MIBUIKOI, HACUUEHOIO 0Ca10M, OCOOIMBO MiCIIs IOIIIB.

L{i mpuTOKM AOAIOTH BOAM JO OCHOBHOIO pycia, i (GOpMYyIOTh €KOJIOTTYHUN
OanaHc. BoHM NPUHOCATH MOKUBHI PEUOBUHU, CTBOPIOIOTH CEPEOBMILE IS JKUTTS
pub, BOJOIJIABHUX MTaxiB, am(}iOiil. Y mepioan NMaBOAKIB caMe MPUTOKU MOXKYTh
BIJIiIrpaBaTH KJIFOYOBY POJIb Y PETYJIOBAHHI PIBHS BOJH, PO3MO/ILII HABAHTAXKEHHS HA
3ariaBy, 3aro0iraHH1 3aTOTICHHSIM.

[TocTosoBa 3 ii mpUTOKamMu BioOpakae plYKOBY CUCTEMA, SIK )KMBa MEPEkKa, 10
MyJabCye B puTMi mpupoau. KokeH CTpyMoOK, KOXHA TiJIka — 1€ OKpeMa I1CTopis,
OKpPEMHI TOJIOC Y BEJIMKOMY XOp1 BOJHOIO >KHUTTS. | Xoda III MPUTOKHM MOXYTb
3/1aBaTHCsl HE3HAYHUMHM HA KapTi, IXHIM BHECOK y 3arajbHy KapTHHY — HE3aMIHHUMU.
BoHu — sk Kanuisipy, 1110 XKUBJSATH CepLE PIUKH, poOIIsiuM ii He MPOCTO reorpadiuHum
00’€KTOM, a YaCTUHOIO BEJIMKOTO MPUPOJIHOTO OPraHi3My.

3 rocnogapcekoro 6oky IlocTonoBa ciyrye mkepenoM BOIM Ui 3POLICHHS
T0JIiB, OCOOJIMBO B JIITHI MICSII, KOJIA MTOCYXa MOXKE 3arpOKyBaTH BPOXKak0. ¥Y3I0BXK 11
OeperiB po3TalioBaHi cena, e Boja 3 piuKi BUKOPUCTOBYETHCS I TOOYTOBUX MOTPEO,
HaIyBaHHS XyA00H, a TOJACKYIU — 1 JIJIsl HEBEJIMKHUX TOCMIOIAPChKUX CTAaBKIB. Y JOJMHI
PIYKU CTBOPEHO KIJIbKa CTAaBKIB 1 BOJOCXOBHII, SIKI PETYJIOIOTh BOJHUMA PEXKUM, U
CIIYTYIOTh MICIIEM JIJIsl puOaIbcTBa Ta peKpeartii. Y MUHYJIOMY, SK CBITYaTh 3aJIUIITKA
MJIMHIB, Bojia [10cTOI0BOT BUKOPHCTOBYBAIACh Jis epepoOKH 3epHa — 1ie OyB OMH 13
CHoCc001B BUKOPUCTAHHS MPUPOIH IJIsl HOTPEO JTHOAUHH.

I[TpupoiHe 3HAUEHHS PIYKM HE MEHII BaXK/IuBe. 11 3am1aBa, 0COOIMBO B HUKHI
Teyli, 4acTo 3a00JI0Y€Ha, 10 CTBOPIOE YHIKAJIbHI YMOBH JJisi BOJHO-OOJOTHHX
ekocucteM. TyT MeNIKalOTh PIAKICHI BUAM POCIMH 1 TBapuH, 0Oararo 3 SKHUX
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noTpeOyIOTh OXOPOHHU. 3a JAaHUMU T€O0OOTaHIYHMX JOCIHIKEeHb, Y JOJIMHI PIUKH
chopmyBasics GIOPOIICHOTHYHI KOMIUICKCH, K1 € €TaIOHAMU MMPUPOTHUAX EKOCUCTEM
Cxignoro Ilomimmsa. Ile micue, me mpupoma mie 30epirae CBOIO IEPBO3IAHHICTD,
HE3Ba)KAI0UM HA aHTPONOTEHHUM TUCK [4].

OpnHak caMe 1€l TUCK — TOCMOJAapChKE OCBOEHHS TEPHUTOPIi, PO3OPIOBAHHS
3arjaB, 3a0y/loBa — MPU3BIB J0 MEBHOI Jerpajalii pocIMHHOTO MOKpuBY. BTparta
010p13HOMAHITTS, 3MiHA BOAHOTO PEXHUMY, 3a0pYTHEHHS — yCe 1€ BUKIIUKAE MOTPEOy
B OXOpOH1 piuku Ta ii gonauHu. [locronoBa — 1€ MpUKIaa TOro, K OaJaHC MiX
BUKOPUCTAHHSM 1 30€peXKEHHSIM MOKe OyTH MOPYLIEHUH, SKIIO HE CTABUTUCA JI0
IPUPOAH 3 TTOBATOI0.

Piuka IToctonoBa, sik 1 6arato mMaaux piyoK YKpaiHU, CTUKAETHCS 3 HU3KOIO
€KOJIOTTYHHMX MpOoOJIeM, 110 3arpoXKyIOTh ii ICHYBaHHIO Ta MpUpoaHOMYy Oasnancy. L1
MpoOJIeMHU HE 3aBXK/IM MOMITHI Ha MEPUINi TOTJIs, ajie BOHU MOCTYIOBO PYHHYIOThH
BOJIHY €KOCHCTEMY, 3MIHIOIOTh JIAHAMIA(PT 1 BIUIMBAIOTh HA KUTTA JIIOACH, 5Kl
MEIITKATh TOPYHY.

Opniero 3 HaWrocTpimmx  mnpodieM €  3a0pyAHEHHS  BOJMW.
CuIbChKOrOCIOIapchKa MISUIBHICTh Yy OacelHl pIidyKW — BHUKOPUCTAaHHA JI0OpUB,
MIECTUIINIIB — MPU3BOINTH JI0 MOTPAIUITHHS XIMIYHUX peYOBHH y Boay. Lle Bukinkae
eBTpoQikallio — HaJMipHE 30aradyeHHs BOJA MOKUBHUMH PEYOBUHAMH, 1110 CTIPUUNHSIE
PO3pOCTaHHS BOAOPOCTEN, 3HMXKEHHS PIBHS KUCHIO 1, SIK HACJII0K, 3aru0eb pubu ta
IHIIUX BOJHMX opraHi3MiB. [1o0yTOBI CTOKH, SIKi HEPIAKO CKUIAIOTHCSA 0€3 HaJIEKHOT
OUHMCTKH, JIUIIE TOTTUOIIOITH ITI0 TPOOJIeEMYy.

[Ile omHMM BUKIMKOM € MEJIopallisi Ta OCYIICHHs 3amiaB. Y MHUHYJIOMY, 3
METOIO0 PO3IIMPEHHS OPHUX 3€Mellb, 3aIlIaBU PIYKH OYyJIM YaCTKOBO OCYIIEHI, IO
MOPYIIWIO MPUPOJHUNA BOAHUI pexuM. bosioTa, siki BUKOHYBalu pOJib MPUPOTHUX
GUIBTPIB 1 pEerynaTopiB piBHSA BOAM, 3HMKIM a0o nerpamyBanu. lle mpusBeno a0
3MEHIIECHHsS O10pPI3HOMAHITTS, BTPaTH CEPEIOBUI] ICHYBaHHS AJid OaraTboX BHU/IIB
NTaxiB, 3eMHOBOJHHX 1 KOMAaX.

He meHm HeOe3neuHOK € epo3is OeperiB, CIpUYMHEHAa BUPYOKOIO JIICIB 1
YarapHUKIB y3JI0BX pycia. POCIMHHICTB, SIKa yTpUMyBasa IpyHT, 3HUKJIA, 1 TENep i1
yac JIOU[iB BOJa 3MHUBAE 3€MJIIO MPAMO B piuKy. BHacmiIoK 1e 3MiHIO€E ii IMUOUHY 1
IUpUHY W 3a0pyJHIO€ BOJY TBEpAMMH YacCTMHKAaMH, WUI0 OCiAalOTh Ha JHi,
MOTIPUIYIOYH YMOBH ISl BOJHUX MEIIKAHIIB [5].

Kpim Toro, piuka crpaxaae BiJ KIIMAaTHYHUX 3MiH. 3MEHIIEHHS KUIBKOCTI
OMaJiiB, MIJBUILIEHHS TEeMIEPaTypH, YacTIlIl MepioJn MOCYXH — yce I BIUIMBAE Ha
BOJHUI OanaHc. Y JIITHI MICSII piBEHb BOAM CYTTEBO MAaa€, a B OKPEMHUX IISTHKAX
piuka MOke HaBiTh nepecuxatd. CTBOPIOIOYH 3arpo3y MJisi BCbOT'O BOJHOTO KUTTS 1
3HIDKCHHSI 3JJaTHOCTI PIYKU IO CAMOOYHIIICHHS.

Piuka IlocromoBa — mpupoaHuii 00’€KT, Ta A3EPKAIO HAIIOTO CTABJICHHS /10
noBkimns. Ii  exosnoriuni mpoGnemMu — I HACHiJOK JIIOJICHKOI Hem0anocTi,
KOPOTKO30POCTI Ta IParHeHHs JI0 MUTTEBOI BUTOIH. AJIe BOJHOYAC BOHA 3aJTUIIIAETHCS
JDKEPEIIOM HaJIil: SIKIIO BYACHO BXKUTH 3aXO0/(iB — BITHOBUTH 3aIlIaBH, OYUCTUTH CTOKH,
MOCAJIUTU 3aXUCHI JIICOCMYTH — pluka 3MOXe BiApoauTucs. I Toi 11 Thxa Teuis 3HOBY
CTaHE CUMBOJIOM rapMOHIi MK JIFOJAUHOIO 1 IPUPOJIOLO.
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Piuka IToctosnoBa, sk yacTuHa BOJHOI cucTteMu BiHHUIBbKOT 00J1acTi, mOTpelye
IUTAaHYBaHHS KOHKPETHMX i Juis 30epekeHHA i  eKOJIOTIYHOTO  CTaHy.
[TpupomnooxopoHHi 3ax0au Ui 1€l PIUKH MalOThb Ha METI CTBOPUTH CTPATETiio
CHIBICHYBaHHsI JIIOJJUHU 3 TIPUPOJIOI0, /1€ KOKEH KPOK Ma€ 3Ha4eHHS [6].

[epuum KpOKOM 10 BITHOBJIEHHS PIYKU € OYHMINEHHS 11 BOJ BiJl 3a0pynHeHb. e
nependadyae CTBOPEHHS CyYaCHHUX OYHMCHUX CIOPYH y HaceleHUX IyHKTax, IO
po3TaimioBaHi B OaceliHi pIiUYKHM, a TaKOXX KOHTPOJIb 3a CKUJAHHAM MOOYTOBUX 1
IPOMUCIIOBUX CTOKIB. BaKIMBO 3MEHIIUTH KUIBKICTh IIKIJJMBUX PEUYOBHH, SKI
MOTPAIUISIIOTh Y BOJY, a ¥ 3alIPOBAIUTH CUCTEMAaTUYHUN MOHITOPHUHT 1i sKOCTi. Takuii
MiIX17 J03BOJISIE BYACHO pearyBaTd Ha 3MIHM Ta 3amo0iraTd  €KOJOTTYHHUM
KatacTpodam.

He MeHIn BakJIMBOIO € BIJIHOBJICHHS 3allJlaBHUX Teputopiil. bomota, mykw,
YarapHUKH — 1€ MPUPOJIHI (PUIBTPHU, SKI OYUIIYIOTH BOJIY, PETYJIIOIOTH i PiBEHbB 1
CTBOPIOIOTH CEPEIOBUIIE TS )KUTTS OarathoX BUIB. OCYIIIEHHS 3aIjlaB y MUHYJIOMY
MPU3BEJIO O BTpaTH OlOpI3HOMAHITTS, TOMY CbOTOJIHI HEOOXIJHO MOBEPHYTH Il
TEpPUTOpPii A0 MPUPOAHOTO cTaHy. lle MokHa 3poOHTH NUIIXOM MPUIHHEHHS
MEJIOPAaTUBHUX pPOOIT, TMOCAJAKUM BOJOTOJIOOHOI POCIMHHOCTI Ta CTBOPEHHS
OXOpPOHHHX 30H.

[Ile oqHUM HampsIMOM € JIICOHACAJKEHHS B3IOBX OeperiB. JlepeBa Ta Kymil
3MILHIOIOTh Oeperu, 3amodiraroud €posii, Ta CTBOPIOIOTh TiHb, IO 3HUXKYE
TEMIIEpPATypy BOJMU BIITKY, CHPHUSIIOYM 30€pEKEHHIO BOJHOTO XHUTTS. Taki 3eneHi
KOPUJOPU TaKOX CIYTYIOTh MICIEM MPOKUBAHHS JJis MTaxiB, KOMax 1 JpiOHUX
CCaBIIiB, (DOPMYIOUH ITICHY €KOCUCTEMY.

BaxxiBoro CKJ1a10BOIO TPUPOA00XOPOHHOT pOOOTH € MPOCBITHUIIHKA JA1SUTHHICTb.
MicuieBi rpoMaau MaroTh OyTH KOOpPAMHATAMU PyXy, Ta aKTUBHUMHU YYaCHUKAMH
mporecy. [IpoBeneHHsT €KOJIOTIYHUX aKIliil, OCBITHIX MPOrpaMm y MIKOJIaX, 3aly4eHHS
BOJIOHTEPIB — yce 1€ (OopMye KyJIbTypy BiANOBIJAIBHOIO CTaBJIEHHS O MPUPOJIU.
JIroam, siKi po3yMItOTh LIIHHICTH PIYKH, OyaAyTh ii Oepertu [7].

Ha piBHI Aep>kaBHOI MOMITHKKA HEOOXIJHO BIPOBAKYBATH IJIAHU YHPABIIIHHS
plukoBUMHU OaceiiHamu, SIK 1€ nepeadadyeHo BogHoro pamkoBoro aupekTuBoro €C.
Taki myiaHu MaroTh BpaxoBYBaTH OCOOIMBOCTI KOKHOI p1uKH, BKITIOUHO 3 [locTonoBoto,
1 mependavyaTy TOBrOCTPOKOBI 3aXO0/AH 3 il OXOPOHU Ta BiJHOBJICHHS.

Piuka ITocTosnoBa — 11e cipaBa He OJIHOTO JHS 1 HE OJHI€T Moauuu. Lle criibHa
BIIMOBIAIBHICTD, SIKA TTOYMHAETHCS 3 YCBIAOMIICHHS 1 IepeXoauTh y aii. | skio 11 il
OyIyTh TOCIIIOBHUMH, HAyKOBO OOTPYHTOBAHMMH Ta MIATPUMAHUMU TPOMAJIOIO,
piluKa 3HOBY 3a3BYUUTh YUCTUM TosiocoM y nanamadti [Toximms.

BucHoBok. Omxe, piuka ITocronoBa — ne npukiIag Manoi piuky, sika Bifirpae
BA)XIIMBY pOJb Y MPMPOJHOMY Ta FOCHOJAPCHKOMY KHUTTI periony. Ii rigponoriuna
XapaKTepUCTHKa BKIIIOYAE JOBXKUHY 38 KM, TUIoNLy OaceiiHy 455 km?, HIMpUHY pycia
5—-8 MeTpiB 1 ubuny 110 1 MeTpa B nepiog MexeH1. [loxui piuku cTaHoBUTH 1,5 M/KM,
110 3a0e3nedye CrnokiHy Teuito Ta ¢popmye 3a00JI0UeHy 3aruiaBy MHUPUHOIO 10 150
METPIB.

3 rocnoapchkoi Touku 30py IlocTomoBa Mae 3HaUEHHS SIK KEPEIO BOIU ISt
CIITBCBKOTO TOCIIOAAPCTBA, 30KpeMa JIJIsl 3pOIICHHS Ta HAIyBaHHS XyA00U. Y3I0BXK ii
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Teuli CTBOPEHO KIJbKa CTaBKIB 1 BOJIOCXOBHII, SIKI BHKOPUCTOBYIOTHCS JIJIs
pubabCcTBa, peKpealtii Ta peryIrOBaHHs BOJHOTO PEXKHUMY.

Taxkum unHOM, piuka [TocTomoBa, mompu CBOi CKPOMHI PO3MIpH, € BAXKIHBOIO
CKIaJOBOI0 TPUPOJHOrO JaHAmAdTy Ta rocrmojapchkoi iHdpacTpykTypm. [i
30epeKeHHS Ta pallioHaIbHE BUKOPUCTAHHS — KJIIOY JI0 CTAJIOTO PO3BUTKY PETIOHY.
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3opeciaba MAPKOBA™

CTYJIEHTKA 2-T0 POKY HaBYaHH,

(bakyIbTET €KOJIOT11, JIICIBHUIITBA Ta
CaJI0BO-MIAPKOBOT0 TOCMOAAPCTBA,

HHI ArpoTexHosoriii Ta IpupoAOKOPUCTYBaHHS
BiHHUIbKMIT HallIOHATBHUN arpapHUil YHIBEPCUTET
Binnuis, Ykpaina

BIIJIUB ABTOTPAHCIIOPTY HA EKOJIOTTUYHUI CTAH JJOBKLJLIIA
MICTA AMIILIb BIHHUIIBKOI OBJIACTI

Anomauia. Y cmammi po3ensiHymo 6njiué agmompancnopmy HA eKOJOIYHUL
cman ooskinia micma Awnine. Buznaueno ocuogHi Odicepena 3ab6pyoHeHHS

10 *HaykoBUH KEpIBHMK — JOLEHT KadeIpH eKoJOrii Ta OXOPOHHM HABKOJMIIHBOTO CEpelOBHILA
lNanuna MY JIPAK
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ammocgepro2o nogimps, TPYHMIE i BOOHUX pecypcCi8, M08 SA3aHi 3 eKCNIAYAMAayicto
mpancnopmuux 3acobis. Ilpoananizoeano piseHv GUKUOI8 WIKIOIUBUX DEUOBUH,
WymMoBe HABAHMANCEHHsL MA IX HACAIOKU OJis1 300P08 sl HACENeHHs | CIMAHY MICbKOI
exocucmemu. Okpemy yeazy npuoileHo npooOremMam 3POCMAHHA  KiTbKOCMI
asmomo0inie y micmi ma HeOOCMAmMHbOMY PO36UMKY eKOJIO2IUHOI IHppacmpyKkmypu.
3anponoHo8ano MONCIUB WLNAXU ZHUINCEHHS HE2AMUBHO20 6NIUEY ABMOMPAHCHOPNLY,
30Kpema MooepHizayito mpancnopmHoi cucmemu, GUKOPUCIAHHS eKOJ02TYHO YUCUX
81018 NAIUBA MA NIOBUWEHHS PIBHS eKOJIO2IYHOI C8I00MOCMI HACENEHHA.

Annotation. The article examines the impact of motor vehicles on the
environmental condition of Yampil city. The main sources of air, soil, and water
pollution caused by vehicle operation are identified. The level of harmful emissions,
noise pollution, and their consequences for public health and the urban ecosystem are
analyzed. Special attention is given to the growing number of cars in the city and the
insufficient development of environmental infrastructure. Possible ways to reduce the
negative impact of transport are proposed, including modernization of the transport
system, the use of environmentally friendly fuels, and raising public environmental
awareness.

Beryn. ABTOTpaHCIOpPT Ma€ 3HAYHUKA HETaTUBHUM BIUIMB Ha JOBKULIA,
OCKUJTBKM TMiJI 4Yac HOro poOOTH YTBOPIOETHCS KOMIUICKC IIKIJJTMBUX YHHHHKIB.
OCHOBHMM JKEpeNioM 3a0pyAHEHHS aTMOC(EpH € BUXJIONHI ra3u, 10 MICTATh OKCUIN
BYIJICIIIO, TIOKCUIIM @30Ty, CIpUaHi CIOJYKH Ta TBEpAl YaCTUHKH. BoHM cripusioTh
BUHUKHEHHIO MAPHUKOBOTO €(PEKTy, KUCIOTHUX JIOMIIB 1 3HWKEHHIO SIKOCT1 MOBITPA,
10 CTAHOBMUTH 3arpo3y Ui 3/0pOB’s HaceleHHs. J[0AaTKoBO TpaHCIOPTHI 3acoOu
CTBOPIOIOTH IIYM 1 BiOpallii, a TakoX MPU3BOAATH 0 3a0pyIHEHHS IPYHTIB 1 BOJHHUX
00’ €KTIB MAJIMBHO-MACTUILHUMHU MaTepiajgamu.
30UIBIIEHHS KUIBKOCTI aBTOMOOUTIB y MICTax 3aroCTpPIO€ €KOJIOTI4HI MpoOiIemu,
MOPYIIy€e NPUPOAHUIN OajaHC 1 BUMAraenepexoay 10 €KOJIOrTYHO YUCTUX TEXHOJIOT1H
nepecyBaHHS.

TpancopTHi 3ac00M MOPIYHO BUKUAAIOTH B aTMOchepy 10 35 ThC. T. IIKITHBUX
pedoBHH (MOHAA 28 TUC. T. Y4JHOTO Ta3y, MOHaJ 2 THUC. T. OKCUAY a30Ty, MoHaa 4 Tuc. T.
BYIJIEBOJHIB) [3].

Memoto docnidocenns € BU3HAUCHHSI BIUIUBY aBTOTPAHCIIOPTY HA €KOJIOTTYHHIM
CcTaH JOBKULIA MicTa SMmuis BiHHHIIBEKOT 001aCTI.

06’ekmom OocnioxcenHs € KOMIIOHEHTH JOBKULIS Yy Mexax M. SMmmiuib
Binaunekoi obnacri.

IIpeomemom oocniodicenns € aHal3 BUIIB 3a0pyIHEHHSI KOMIIOHEHTIB TOBKULIIS
M. SAMminb.

[Tig yac mpoBeaeHHS JOCIIIKEHb BUKOPUCTOBYBAIIUCS MemoOu OINCY, aHATI3Y,
€KOJIOTTYHOTO MOHITOPMHTY Ta Yy3araibHEeHHs. [IpoBeneHo aHali3 ONTUMAaIbHHUX
[UISIXIB 3MEHINEHHS HETATUBHOTO BIUIMBY aBTOTPAHCIOPTY HA EKOJIOTIYHHM CTaH
KOMIIOHEHTIB JOBKLLISA MiCTa SIMIILIb.
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Buxian ocHoBHOro Martepiajy. BukopuctanHsi aBTOMOOIIIBHOTO TPAHCIIOPTY
NPU3BOAUTH 10 3a0pyJHEHHSI MOBITPA IIKIAIUBUMU BUKUAAMH (OKCHIU BYTJICLIO,
a30Ty, CIpUMCTHIA Ta3, ca’ka) Ta BUIIApaMH MAILHOTO. [ pyHTH i BOJIHI peCypcH TaKox
CTPaXJal0Th BiJ MOTPAIITHHS BaXKUX METaJiB (CBUHIIO, KaJMIil0), MAaCTUIBHUX
MaTepialiB Ta IHIIUX TOKCUYHUX CHOJYK, 10 HAIXOASITh Pa30M 13 BiAMpPalbOBAHUMU
razZaMm Ta BHUTOKaMH TanbHOro. Haiibinpma wdacTtka 3a0pyaHEHHS aTMocdepu
NpUIagae caMe Ha aBTOMOOLIBHHM TpaHCHOpT, KUK (opMye MOHAI TMOJOBHHY
3arajbHOTO OOCATY IIKIAJIMBUX BUKHU/IIB Y HABKOJIUIIIHE CEPEIOBUIIIE.

3abpyonenns ammocghepHo2o nosimps 3M1MCHIOETHCS yepes [3]:

- BUKUJM Ta3iB: IBUTYHU TPAHCIIOPTHUX 3aCO0IB BUAUISIOTH OKCHIM BYTJICLIO,
CIIOJTYKH a30Ty, BYTJICBOJIHI, albACTiM, CIPYMCTHH ras, caxy Ta IHII TOKCHYHI
PEUYOBHHY;

- BUIIAPOBYBaHHS MaJbHOTO: JOJATKOBI 3a0py/JHEHHS BUHHUKAIOTh YEpe3
BUITIAPOBYBaHHS O€H3MHY 3 MaJUBHUX 0aKiB, KapOOPaTOPIB 1 IPU BUTOKAX IMAJIUBA;

- OCHOBHE JIXKEpeso: Ha3eMHHUI TpaHCHOpT (JIETKOBI M BaHTa)KHI aBTOMOOLI,
MOTOLIMKJIN) cTaHOBUTH MoHaA 70% ycix BukuAiB CO, Ta 3Ha4YHYy YACTHHY IHIIMX
IIKIJIJTMBUX PEYOBUH.

3abpyonenns tpynmie ma 800u:

- OCIJaHHS TOKCHHIB: 3 arMoc(epu Ha MOBEPXHIO IPYHTY OCIJIAIOTh Ba)Ki
METaJId — CBUHEIb, KAJAMIHN, PTYTh Ta 1HIIII;

- HAaKONMYEHHA B TPYHTL: Il E€JIEMEHTH 3HWXKYIOTh POJIOYICTh 3eMeJb 1
HEraTHBHO BIUIMBAIOTh HA PICT CUIBCHKOIOCMOIAPCHKUX KYJIBTYP;

- CTIYHI BOAM: 3a0pyJHEHI PEUYOBUHU 3 JOPIr 1 MPOMHCIOBUX TEPUTOPIH
HAJIXOISITh Y CTIYHI BOAM, MOTIPITYIOYH SKICTh JOBKIJIISA,

- BIUIMB HA BOJOWMU: TOKCHUYHI CIOJYKH MOTPAIUISIIOTH Y PIYKH Ta MiJ3€MHI
BOJIH, 1110 TIOTIPIIy€ TXHIN €KOJIOTTYHHUIA CTaH.

OCHOBHUMM JKEpesioM 3a0pyJHEHHS TMOBITps B SIMMoJii € aBTOMOOUIHLHUMN
TpaHcnopt, skuil (opmye noHan 70% BukuaiB CO, cepen ycix mxepen, 1o 60%
okcuaiB a3zoty (NOy); 3HauHy uacTKy aApiOHoaucnepcHoro mwity (PM2.5, PM10),
CIiIM CBUHIIO, KaaMil0 Ta I1HIIMX BaXXKMX METajiB, SKi OCiAal0Th Ha TPYHT 1

MOTPaIUISIOTh Y Boay (Tadu. 1) [4].
Tabmung 1. TlopiBHSHHSA (QakTUYHMX JaHUX 1 HOPM 3a0pyJIHEHHS aTMOC(EpHOro MOBITPs
MicTa SMIiib

V SImmnomni Mexa
3a0pyaHioBaY (cepemse) Mexa BOO3 Vipainn Cran
PM2.5 8-13MKr/M> <5 <25 [epesumye BOO3,
aje B MeXax YKpaiHu
bmn3beko 10 HOpMU
_ 3
PM10 10-15MKr/™m <15 <40 BOO3
NOx 4-6 MKr/™m3 <10 <40 Oe3neuHnii
SO, 1-2 Mkr/m? <40 <50 Oesneynnii
CO <Imr/m3 <4 <5 Oe3reunuit
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[ToBiTpst B M. SAmmine y 2025 porti 3arajaoM BiAMOBIAa€ yKPaiHCHKUM CaHITAPHUM
Hopmam. Haitbinmeima nmpobiema — apioHoaucnepcamii i (PM2.5), koHIEHTpaItis
akoro B 2-3 pasu mepeBunnye pekomeHaamii BOO3, mo Bkazye Ha BIUIMB

aBTOTpaHcmopTy (Tadm. 2) [1, 4].
Tabmuus 2. IopiBusiHEA piBHIB PM2.5 y SIMnodi (2020-2025)

Pix Cepenne 31aueHHs PM2.5 (Mkr/m?) Omninka AQI [TpumiTku
2020 =~ 7-10 no0puit -
2021 ~8-11 no0puit -
2022 ~9-12 n00pui -
2023 =~ 10-13 OMIpHHH -
2024 ~11-14 TOMIpHUI -
2025 8.3 no0puit [Torounuii pik

['pyatn y wmicti Smnine 3a0pyJHIOIOTHCS BaXXKMMU METallaMH, TaKUMHU SIK
ceuHenp (Pb), kaamiit (Cd), nuak (Zn) ta migs (Cu), yepes AisIbHICTh TPOMUCIOBUX
MIAIPUEMCTB, BIUIMBY aBTOMOOLIBHOTO TPAHCIOPTY, MJISUIBHICTH  CLIBCBKOIO
rocrofapcTBa Ta HECAHKI[IOHOBAHUX 3BAJIUIII.

[ToBepxHeB1 BoaM B SIMII011 3a0pyIHIOIOTHCS BaXKKMMHU METalaMH Yepe3 CKUAU
HEJJOCTATHHO OYHMIIEHUX CTIYHUX BOJ 3 MPOMMCIOBHUX MiANPUEMCTB, MOOYTOBUX
CTOKIB, a TAKOX uepe3 aTMochepHI Onaju, 1o MICTATh 3a0pyaHtoBayi (Tadi. 3) [2, 4].

Tabmuns 3. [lopiBHAHHA (DaKTHUHUX JAHUX 1 HOPM IPYHTIB 1 BoJ MicTa SAmminb
3a0pyaHioBay IpyHT (MI/KT) Bona (mr/im) rplgzlgg;q?nij;zr) Hop M&f;jf) o
Caunerns (Pb) 2-5 0,03 <20 <0,05
Kanmiii (Cd) 0,1-0,3 0,001 <1 <0,003

[unk (Zn) 30-50 0,5 <100 <L,0
Mizb (Cu) 10-20 0,2 <50 <L,0

Micro SImmines Binauibkoi 061acTi, 3 HaceneHHsM 61m3bk0 10 700 oci6 cranoMm
Ha 2025 pik, TEpeKHUBAE IMOCTYNMOBE 3pPOCTaHHS AaBTOMOOUIRHOTO TAapKy, IO
CYNPOBOIKYETHCS HEIOCTATHIM PO3BUTKOM €KOJIOTIYHOI 1HQpacTpykTypu. ¥ 2021
potii Binnuiibka o01acTh mocijgana 7-Me Miclie B YKpaiHi 3a KiJIbKICTIO IMIIOPTOBAHUX
BXKMBaHHUX aBTOMOO1IIB, 3 4acTKO0 4,9% Bix 3araimbHOro oocsry [1]. Lle cBiquuTs mpo
aKTUBHE MOMOBHEHHS aBTOIAPKY, 110 TAKOXK CTOCYETHCS MO,

301IbIIEHHSI KITBKOCTI aBTOMOOLIIB TPU3BOJAUTH JO MIiJBUILECHHS PIBHSI
3a0pyHEHHSI MOBITPs, 30kpema uepe3 BUkuau CO, Ta IHIMX MIKIJTMBUX PEYOBUH.

VY SAmnoni Ta HaBKOJUIIHIX paiilOHAX CHOCTEPIra€EThCS HEJOCTATHIN PO3BUTOK
€KOJIOT1YHOT 1HPpACTPYyKTYypH. BiCyTHICTh €(DEKTUBHUX CUCTEM OYMIICHHS CTIYHHX
BOJ] Ta 0OMEXKEHA KIJIBKICTh 3€JIEHUX 30H CIPUAIOTh HAKOIUYEHHIO 3a0pyIHIOBAYIB y
HABKOJIMIITHEOMY cepeIoBUIII. [{e HeraTuBHO BILUTMBAE HA KICTh BOJIM Ta CTaH I'PYHTIB,
[0 MOXK€ TPHU3BOAUTH 10 3HIKEHHS OIOPI3HOMAHITTS Ta TOTIPIICHHS 30POB’s
MEIITKAHIIIB.

MonepHizarlisi TPaHCTIOPTHOI CHCTEMH TepeoaJac:

- OHOBJICHHS aBTOMAPKY: CIIPUSHHS 3aMiHI CTapUX aBTOMOOUTIB Ha Cy4acHi, 110
BIIMOBIAIOTH CTaHAapTaM €BPo-6 1 MAaFOTh MEHIII IIKiJTUBI BUKH]IH;
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- PO3BUTOK I'POMAJICLKOTO TPAHCIIOPTY: BIPOBAKEHHS MAPUIPYTIB 13 HU3BKUM
PIBHEM IIKIJIMBUX BUKHUAIB 200 €JICKTPOTPAHCIIOPTY;

- PETyJIOBaHHS PyXY: BIPOBAIKCHHS CHCTEM YIPABIIHHS JTOPOXKHIM PYXOM,
0OMEKEHHS MIBUKOCTI Ta CTBOPEHHS 30H 13 OOMEXKEHUM JOCTYTIOM JUIsl IPUBATHUX
aBTO B IICHTP1 MICTa;

- TMapKyBaJbHA TOJITHKA: CTBOPEHHS JOCTATHHOI KIJIBKOCTI MapKyBaJIbHUX
MICIIh T2 CTUMYJTFOBAaHHSI BAKOPUCTAHHS TPOMAJACHKOTO TPAHCTIOPTY;

- BUKOPUCTAHHS €KOJIOT1YHO YMCTUX BUIB MaJINBa: €JICKTPOMOOLII Ta T10pUIu;
MOCTYIIOBE CTUMYJIIOBAHHS MEPEX0/ly Ha TPAHCIIOPT 3 HU3bKUM PIBHEM BUKMU/IIB,;

- OlomaJiuBO Ta BOJICHb: BUKOPUCTaHHS aJIbTEPHATUBHUX BUIB MaJldBa IS
sMmeHmieHHs BUkuAIB CO, Ta iHIIUX 3a0py/IHIOBAYiB,;

- iH(dpacTpykTypa I 3apsAAKA: PO3MIMICHHS 3apsSJHMX CTaHIIA JJis
EJIEKTPOMOOUTIB Y KIIFOUOBHX TOYKAaX MICTA.

BaxnuBe 3HaueHHsT Ma€ MIIBUINEHHS €KOJIOTTYHOI CBIJIOMOCTI HACEJIEHHS:

- OCBITHI IIPOrpamu: MPOBENEHHS JIEKI[1d, CEMIHApIB 1 TPEHIHTIB MPO BIUIMB
aBTOTPAHCIIOPTY Ha MOBITPS, IPYHTH Ta BOJY;

- 1H(}opMamiiiHl KaMIaHii: 1HQOPMYBaHHS MEMIKAHIIB MPO JOMYCTHUMI pIBHI
3a0pyIHEHHSI Ta CTHOCOOM iX 3MEHIIECHHS, BKJIIOYAIOUYM CKOHOMHE BHKOPHUCTAHHS
MajruBa Ta KOPUCTYBAHHS €KOJIOTIYHUM TPAHCIIOPTOM;

- QAKTUBHMI TpAHCIOPT: PO3BUTOK BEJIOJAOPLDKOK Ta NIMIOXITHUX 30H,
CTUMYJIIOBAaHHS BUKOPUCTAHHS BEJIOCUTIEIB 1 TPOMAJICEKOTO TPAHCIIOPTY;

- KOMIUIEKCHI 3aXxO0Jld KOHTPOJIIO 3a0pyJHEHHS: MOHITOPUHT TOBITPS —
peryJisipHe CIOCTEPEKEHHS 3a KoHLeHTpaiismMu PM2.5, PM10, NO,, CO, ta iHmmx
IITK1VTMBUX PEUYOBHH;

- 3MEHIIICHHS JIOKAIBHUX JKEPEIT 3a0pyTHEHHS: KOHTPOJIb 38 BUTOKAMH TIAJINBA,
CTapUMH TPAHCIIOPTHUMH 3aC00aMH Ta IPOMUCIIOBUMH CTOKAMH;

- PO3MIMPEHHSA 3€JIEHUX 30H: IMOCaJKa JIepeB 1 CTBOPEHHS MAapKiB Jid
norimuHanHs CO, 1 MHJIOBUX YaCTOK.

BucHOBOK. ABTOTpPAaHCHOPT € TOJOBHUM  JIKEPEJIOM  €KOJOTIYHOTO
HABAHTAXKECHHS Ha JOBKULIA MicTa Amnias. Bin cnpuunHse 3HauHe 3a0pyTHEHHS
aTMOC(EepHOro MOBITPS, IPYHTIB 1 BOJHUX PECypCiB, TOJOBHUM YMHOM 33 PaxyHOK
BUKUIB mKiAmBUX peuoBuH (CO,, OKCHIU a30Ty, CIpKH, TBEPJl YACTUHKH, BaXKKi
MeTanu) Ta mymoBoro 3a0pyaHeHHs. [lonan 70% BukuuiB B atMocdepy y MICTI
npunajae camMe Ha TPAHCHOPT, IO MiATBEPHKYE WOTO JTOMIHYIOYY pOJib Y
3a0pyaHeHHi.  HaiiOinpmoro  mpoOnemMor0 €  MEPeBUIEHHS  KOHIICHTparii
npiOHogucnepcHoro nuiy PM2.5, skuili cTaHOBUTH HeOe3MeKy Jig 3J0pOB’s
MEIIIKAHIIIB, X04Ya 1HIII MOKAa3HUKHU B OCHOBHOMY 3JIMINIAIOTHCS B MEXKaX JCP>KaBHUX
HOpMaTHBiB. HeraTWBHUN BIUIMB aBTOTPAHCIIOPTY TIOCHIIIOETHCS 3POCTAaHHSIM
KIJIbKOCT1 aBTOMOO1JTiB, BIJICYTHICTIO HAJICKHOT €KOJIOTTYHOT 1IHPPACTPYKTYpH (CUCTEM
OUMILICHHS, 3€JICHMX 30H), a TaKOXX HHU3bKHM pPIBHEM €KOJIOTIYHOI CBiJOMOCTI
HaceseHHsa. [pyHTH Ta BOAY 3a0pyAHEHI BaXKUMM METAllaMH, IO CBIiIYMThL IIPO
KYMYJISTUBHUN €()EKT BIUTMBY TPAHCIIOPTY, IPOMHUCIOBOCTI Ta TOOYTOBUX JIKEPEIL.

JIyist TOKpaIieHHs: eKOJIOTIuHO1 cuTyarlli y MicTi SJMmiibe HeoOXiqHO BKUBATH
KOMITJIEKCHHX 3aXO0JIIB: MOJICPHI3YBAaTH TPAHCIIOPTHY CHUCTEMY; PO3BUBATH €KOJIOT1UHI
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BUIM TPAHCIOPTY; BIPOBA/PKYBAaTH CHUCTEMH MOHITOPUHTY Ta OYHIIEHHS;
CTUMYJIIOBATH BUKOPHUCTAHHS aJIbTCPHATUBHUX BUJIB MAJMBA; PO3IIMPIOBATH 30HU
3€JICHUX HACa[KEHb; ITIIBUIIYBATH PiIBEHb 0013HAHOCTI HACEIICHHS 11010 €KOJIOT1YHUX
npoOsem.

Tinpku 3a YMOBHY TIOE€THAHHS TEXHIYHUX, OpTaHi3aIliiHUX Ta OCBITHIX 3aXOJIIB
MOJIMBE €()eKTUBHE 3MCHIIICHHS HETATUBHOTO BIUIMBY aBTOTPAHCIIOPTY Ha JTOBKIJUIA
micta SImmiie BiHHUIBKOT 00/1aCTi.
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Ouexcanap BAJIBYYK!Y,

CTYJIEHT 2-TO KypcYy,

1HKEHEPHO-TEXHOJOTIYHUHN (haKyJIbTET,
BinHunpkuil HallioHaTEHUN arpapHUi YHIBEPCUTET,
Binnuis, Ykpaina

BILIUB ®I3UKO-TEXHOJIOITYHUX BJIACTUBOCTEM
POCJIMHHOI CUPOBUHU HA TIOKA3ZHUKH POBOTH
CIUVIBCBKOI'OCITIOJAPCBKUX MAIIWUH

AHnomauyia: Y cmammi posenioaemocs 6nau8 - QizuKo-mexHoai02iUHUX
eracmusocmei POCIUHHOT CUPOBUHU Ha eghexmusHicmo pobomu
CiNbCbKo20Cn00apcovkux mauwiun. OYiHIOEMbCA pOob MAKUX XaApakmepucmuk, sK
80J102ICMb, WILILHICMb, MIYHICMb, NPYICHICIb, CUNKICIb, (hOpMa ma po3MIpu 4acmox,
y 3abe3neyerti AKICHO20 BUKOHAHHS MEXHON02IUHUX onepayii 30upanus, oomoaomy,
NOOPIOHEHHs, CYUIIHHSA, MPAHCNOPMYB8aHH ma 30epieants npooykyii. [lokazano, wo
HedoCmamHe abo HAOMIpHe 8PAXYBAHHA YUX NAPAMEMPI8 NPU3B0OUMb 00 3POCIAHHSL
eHepeozampam, NiOBUWEHH 8MPAm BPOICAI0 MA UWBUOKO2O 3HOWLYBAHHS POOOYUX
opeawnie mMawuH. BuceimieHo npakmuune 3HAYEHHSI CUCMEMHO20 aHanizy @isuxo-

11 HaykoBwuii kepiBHHK - K.T.H., goreHtT Xomomok O.B., kadenpa arpoimxkeHepii i TEXHIYHOTO
CepBICYy, 1H)XEHEPHO-TEXHOJIOTIYHOTO (aKyabTeTy, BIHHHIIPKOTO HAIlIOHAJIBHOTO AarpapHoOro
YHIBEPCUTETY
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MEeXHOJI02ITYHUX XAPAKMEPUCMUK CUPOBUHU Ol Onmumizayii pescumie pobomu
MexHIKU ma nioguujerHs eqheKmugHOCmi azpo8upoOHUYMEA.

Kniouosi cnoea: ¢izuxo-mexunonociuni 61acmusocmi, pPOCIUHHA CUPOBUHA,
CIbCLKO2OCNOOAPCHKI MAUUHU, B0JI02ICMb, MIYHICMb, NPYICHICMb, eheKmUBHICMb
pobomu, enepzozampamu, 6mpamu HPOOYKYii.

Annotation: The article discusses the influence of the physical and technological
properties of plant raw materials on the efficiency of agricultural machinery. It
assesses the role of characteristics such as moisture content, density, strength,
elasticity, friability, shape, and particle size in ensuring the high-quality performance
of technological operations such as harvesting, threshing, grinding, drying,
transportation, and storage of products. It is shown that insufficient or excessive
consideration of these parameters leads to increased energy consumption, increased
crop losses, and rapid wear of machine working parts. The practical significance of
systematic analysis of the physical and technological characteristics of raw materials
for optimizing the operating modes of machinery and increasing the efficiency of
agricultural production is highlighted.

Keywords: physical and technological properties, plant raw materials,
agricultural machinery, moisture content, strength, elasticity, efficiency, energy
consumption, product losses.

Beryn. CydacHe clIbCbKE TOCHOJAPCTBO XapaKTEPU3YEThCS BUCOKUM PIBHEM
MeXxaHi3allii Ta aBTOMaTH3aIli1 TEXHOJOTIYHUX Mpo1ieciB. EQPEeKTUBHICTh BUKOPUCTAHHS
CLTBCHKOTOCTIONAPCHKOT TEXHIKU 0€3MoCcepeIHhO 3aJICKUTh BiJl YMOB ii eKCIuTyaTartii
Ta BJIACTUBOCTEH POCIWHHOI CHPOBUHU, 3 SIKOIO BOHA Tpaiftoe. Di3uKo-TeXHOIOTTYH1
BJIACTUBOCTI KYJBTYP (BOJIOTICTb, IIUIbHICTh, MIITHICTb, IPY>KHICTh, CUIIKICTh, (hopMa
Ta PO3MIPM YAaCTOK) BU3HAYAIOTHh SKICTb BUKOHAHHS TEXHOJIOTIYHUX Olepamii —
30upaHHs, OOMOJIOTY, TOJAPIOHEHHS, CYIIIHHS, TPAHCIOPTYBaHHS 1 30epiraHHs.
HeBpaxyBaHHS IWX XapaKTEPUCTUK TPHU3BOAWTH JO IIJBHINCHUX BTpaT BPOXKAIO,
3pOCTaHHS €HEpPro3arpar, MIBHIKOTO 3HOUIYBAaHHS pPOOOYMX OpraHiB MamuH 1
3HIDKEHHSI €(EKTUBHOCTI BHpOOHHWIITBA. Hampukiaza, migBUINEHA BOJOTICTh 3€pHA
YCKJIQJIHIOE TIpoIieC OOMOJIOTY B KOMOaiHaX 1 301IbIIIy€ BUTPATU MAJIBHOTO, TOJII SIK
3aHAATO CyX€ 3€pHO JIETKO TPaBMYEThCS, IO MOTipuIye iHoro skicTh. llomiOHa
3aJIEKHICTh ~ CIIOCTEPITaeTbcs Wy  KOPMO3OMpaNIbHIN, KapTOIIe30MpasibHiil,
oBOuE30MpaIbHIA TEXHII Ta cymapkax. ToMy CHCTEMHHUN aHaji3 BIUIMBY (P13UKO-
TEXHOJIOTIYHUX BJACTUBOCTEH POCIMHHOI CHPOBHHU HA TIOKA3HUKH POOOTH
CUTBCHKOTOCTIOIAPCHKUX MAIIMH € aKTyaJIbHUM 1 MA€ BOKJIIMBE MPAKTUYHE 3HAUCHHI.
[1,2].

IMocTranoBKka 3aBaaHHs. MeTO0 1aHOT pOOOTH € AOCIIHKEHHS BIUTUBY (Di3UKO-
TEXHOJIOTIYHUX BJIACTHUBOCTEH POCIMHHOI CUPOBHMHM Ha €(EKTUBHICTb pOOOTH
CLTBCHKOTOCTIOAAPCHKUX MAIIMH, & TaKOK BH3HAYCHHS KIIOUOBUX IMapameTpiB, IIO0
BIUIMBAIOTh HA IPOJYKTUBHICTb, EHEPro3aTpaTH Ta SIKICTb 00POOIIIOBAHOT MPOTYKIIIi.
3aBIaHHSAM € MPOBEACHHS aHaji3y CY4YaCHUX TEXHOJIOT1M OOpOOKH pI3HUX BHU/IIB
CUPOBMHU 3 YpaxyBaHHSIM 1ii BOJIOTOCTI, MIIIHOCTI, MPY>HOCTI, CHUIKOCTI Ta
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r€OMETPUYHUX XaPAKTEPUCTHK, BU3HAUYEHHS METOMIB ONTHUMI3alli PEXKUMIB poOOTU
MallMH 1 OIlHKAa MPAaKTUYHUX 3aXOIB I0J0 3MEHILIEHHS BTpaT MPOIYKIi Ta
MiABUIICHHA €(EeKTUBHOCTI arpoBUpPOOHHUITBA. Jl0JaTKOBO mependadyeHo po3Tisig
MEPCIIEKTHB BUKOPUCTAHHS aBTOMAaTU30BaHUX 1 CEHCOPHUX CUCTEM JJISl aJallTUBHOTO
peryoBaHHs poOOTH CUTBCHKOTOCIIOIAPCHKUX arperaTiB y peaJbHOMY Yaci.

Bukiaa ocHoBHOro martepiany. CilbCbKOTOCIIOAAPCHKI MAITMHU BUKOHYIOTD
CBOIO (DYHKIIIFO B yMOBaX MOCTIHHOT B3a€MOII{ 3 )KUBUMH O10JIOTIYHUMH MaTepiaiamMH,
(h13UKO-TEXHOJIOTIYHI BJIACTHUBOCTI SKMX ICTOTHO 3MIHIOIOTBCA 3aJIe’KHO BiJ
arpoOTeXHIYHUX (PaKTOPiB, TAKMX SK YMOBHU BUPOULIYBaHHS, (a3d PO3BUTKY POCIHH,
CTPOKM 1 MeToau 30upaHHs Bpokaro. L1 3miHM Oe3mocepeHbO BIUIMBAIOTH Ha
e(EeKTUBHICTh POOOTH MAIlIMH, iX EHEPreTHYHl BUTPATH Ta SKICTh OTPHUMAHOL
npoaykiii. ToMy BUBUYEHHS BIUTUBY (Pi3UKO-TEXHOJIOTTUHUX XapPaKTEPUCTUK CHPOBUHU
€ KPUTUYHO BXKJIMBUM IS IPOEKTYBAHHS, PETYJIIOBaHHS Ta €KCILTyaTallii Cy4acHOl
CLIIBCHKOTOCIIOIAPCHKOT TeXHIKH [1].

Jns 3epHO30UpanbHuX KoMOaiiHIB (Puc. 1.) KI1I040BUM TOKa3HUKOM € BOJIOTICTh
3€pHa, 110 BU3HAYA€ CTYIIHb PO3AUICHHS 3€PHIBOK BiJl KOJOCY, SIKICTh OOMOJIOTY Ta
€HepreTUyH1 BUTpaTH Ha 00poOKy. IliaBuIIEHa BOJIOTICTh 3€pHA MPU3BOAUTH JI0 TOTO,
[0 3€pHIBKM 3aJMIIAIOTHCS LIUIBHO 3 €JHAHUMHU 3 KOJOCOM, IO 30UIbILIy€E
HABaHTA)XCHHS Ha MOJIOTHJIbHUYN OapabaH, YCKIIaHIOE TIPOIIEC Cernaparii Ta miIBUIIy€e
PHU3UK BTpaT ypoxaro. Y TOH ke 4ac, HaJATO HU3bKa BOJIOTICTh POOUTH 3€PHO JTAMKHUM,
1110 HETaTUBHO BILJIMBA€E HA MOTO SKICTh 1 MOKE MMPU3BOAUTH 0 IMiIBUILIEHOT KPUXKOCTI
M1 Yac TpaHCIOPTyBaHHS Ta 30epiranHs [2; 3]. Bigomo, 1mo onTuMaabHI peKUMU
po0O0TH KOMOaHIB TOBUHHI BpaxOBYBaTH KOHKPETHY BOJIOTICTb 1 (h13UUHI BIACTHUBOCTI
3€pHa, 110 JI03BOJISIE 3MEHIIIUTH €HEPTeTUYHI BUTPATH 1 MIHIMI3yBaTH MOIIKO>KCHHS
MIPOYKITIi.

VY kopM030upanbHUX MaIHax (pUc. 2.) CyTTEBE 3HAYEHHS MAIOTh MPYKHICTS 1
MIIHICTb cTeben pocnuH. CBIXKO3pi3aHa 3eJIeHa Maca KyKYpY/I3H, 110 MICTUTh MTOHA]]
70 % BOAM, XapaKTEPU3YETHCS BHUCOKOIO EJACTHUYHICTIO, IO YCKJIAIHIOE MPOLEC
NnoApiOHEHHs Ta MoJlayl MaTepialy B poOodl OpraHu MaliMHU. Y pasi HEAOCTaTHHOT
BOJIOTOCTI cTe0yia CTalOTh KPUXKHUMH, [I0 TPU3BOJIUTH 10 YTBOPEHHS BEIMKOI
KUIBKOCT1 JIpIOHUX YaCTUHOK, $IKI MOTIPIIYIOTHh SIKICTb CHUJIOCY 1 3HMXKYIOTh HOIO
KOPMOBY LIHHICTb. AHAJI3 JITEPAaTypPHUX JAHUX MOKA3YyeE, IO JUIsl €(PEeKTUBHOI poOOTH
KOPMO30MpPaJIbHOT TEXHIKM HEOOXITHO KOPUTYBATH PEKUMH Pi3aHHA Ta MOAPIOHEHHS
3aJIEKHO BiJ] (P13UKO-TEXHOJIOTTYHUX XapaKTEPUCTUK POCIHMHHOT MacH [2].

JIJis TEXHIKH, 10 TPaLIO€ 3 KOPEHETJIOJaMH, TAKUMU K KapTOILIs YM I[yKpOBI
OypsiIKM, BUPIMIAJLHAM YWHHUKOM € TE€OMETpUYHA HEOJHOPITHICTh 1 MEXaHIdyHa
MIIHICTh Oyb0. Byns0u pi3HOI hopmH 1 po3MIpy MTO-PI3HOMY pearyroTh Ha MEXaHI4HI
BIUTMBH TIiJ] YaC BUKOITyBaHHs Ta TpaHcmopTyBaHHs. JledhopmoBaHi ab0 BHIOBXKEHI
€K3eMILISIPH JIETIIIE MOIIKOIKYIOThCSI, 1110 HEraTUBHO BIIMBAE Ha 1X JIEXKKICTh, TOBapHI1
AKOCT1 Ta €CTETUYHUN BUTJISA. TE€XHIYHI CUCTEMU BUKOITYBAHHS 1 TPAHCIIOPTYBAHHS
MOBUHHI OyTH pO3paxoBaHl Ha MaKCHMAJIbHUN pO3MIp Ta TBEPAICTh ypoxkaro, 1100
MIHIMI3yBaTu BTpaTH npu 0opooi [1].

OcoOnuBy yBary OpUAUIAIOTH 1 XapaKTepUCTUKAM TEPTS POCIMHHOI MacH 3
poOOYMMHU TOBEPXHSAMU MalIMH. BHCOKMI KOE(IUIEHT TepTs MOXKE CIHPUUYHHSITH
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3aCTpsIraHHs MaTepialy Ha €JEMEHTax CernapaTopiB, IO 3HMKYE NMPOAYKTHBHICTb 1
MiABUILYE WMOBIPHICTh TOIMIKO/DKEHHS BpoXKalo. Husbkuit Koe(illieHT TepTd,
HABIIAKW, MOXKE YCKJIQJHIOBATH TMPOIIEC OYUIICHHS POOOYMX OpraHiB BiJ| 3aJIMIIKIB
cupoBuHU. TOMy MiJ Yac MPOEKTyBaHHS POOOYUX OpraHiB BPaxOBYIOTH Martepiail,
IIOPCTKICTh Ta TEOMETPUYHI MapaMeTpU TIOBEPXHI, OPIEHTYIOUMCh Ha (Hi3UuHI
BJIACTUBOCTI KOHKPETHOTO BULy CHPOBUHHU [3].

2 )

.

Puc. 1. 3epH036Hpaannﬁ KoMGaiiH Puc. 2. KopmozOupanbHuii Kom0aiiH

B minomy, (i3MKO-TEXHOJOTIYHI  BIACTUBOCTI  POCIMHHOI  CHUPOBUHU
Oe3nocepeiHbO (HOPMYIOTh TEXHIYHI BUMOTH JO CLIBCHKOTOCHOAAPCHKUX MAIIMH,
BU3HAYAIOTh PEXUMHU iX eKCIUlyaTallli Ta BIUIMBAIOTh Ha EKOHOMIYHI TMOKa3HUKU
arpoBUpOOHULITBA. ITHOpPYBaHHS IIMX XapakTEPUCTUK MOXKE TPUZBOAUTH JO
MIJBUILIEHUX €HEPreTUYHUX BUTPAT, 3HUKEHHS MPOIYKTUBHOCTI 1 301JIBIIICHHS BTpAT
ypoxkaro. CucremMaTuyHe JOCTIHKEHHS BIUIUBY BOJIOTOCTi, MIIIHOCTI, €IaCTUYHOCTI,
r€OMETPUYHUX TMapamMeTpiB Ta TEPTS CHUPOBUHU JI03BOJISIE CTBOPIOBATH OLIbII
e(EeKTUBHI TEXHOJIOTIUHI PEKUMH, IMiIBUILYBATH HAAIWHICTh 1 JJOBFOBIYHICTh MAIIIUH
Ta ONTUMI3YBATH TEXHOJIOTIUHI mporecu y BUpoOHMUTBI [1, 2, 3].IIpu 30upanHi
KOPEHEIUIOAIB (KapTorul, OypsKiB) BaXXJIMBUMU € TE€OMETPUYHI MapaMmeTpu Ta
TBepAicTh Oyip0. HepiBHOMIpHI 3a popMoro Ta po3MipoM OyJb0M OLIBII CXWIIBbHI 10
MEXaHIYHUX TOIIKO/KEHB IMiJl YaC BUKOIYBaHHS Ta TPAHCIOPTYBAaHHS, IO 3HUXKYE
TOBapHY SIKICTH 1 JIEXKKICTh MpoayKiii [1].

TexHi4HI CUCTEMU BUKOIYBaHHS MMOBHUHHI BPaXOBYBaTH PO3MIPHUH psif OYyIIb0,
iX TBEpIICTh Ta 3/1aTHICTh BUTPUMYBATH MEXaHIYHE HaBaHTaXXEHHs. BukopuctaHHs
aMOPTHU3YIOUYHMX TPAHCIOPTEPIB Ta PEryIbOBAHUX BUKOIYBAJLHUX OPraHiB J03BOJISE
3HU3UTH MOMIKOKEHHS MTPOIYKIIIT 1 MiIBUIIATH 3arajbHy €eKTUBHICTh MAIIMHH.

KoedimienT tepts Ta popMa CHPOBHHH BIAITPalOTh KIIOYOBY POJb y poOOTI
TPAHCHOPTHUX 1 COPTYBaJIbHUX MalllMH. Bucokuil koedilieHT TepTs MPU3BOIUTH 10
3acTpsAraHHs MaTepially Ha MOBEPXHIX POOOUMX OPTaHiB, 10 3HIKYE NPOAYKTUBHICTh
Ta MABUILYE 3HOC oOJanHaHHSA. Hu3bkUil KoeIlieHT TepTd YCKIAIHIOE
KOHTPOJIbOBAaHE MEPEMILIEHHS 1 COPTYBaHHS MPOyKii [3].

OnTuMizallisi IMX TapameTpiB AOCATAEThCS MiA00pPOM MartepiaiiB 1 MOKPUTTIB
IUIsl poOOYUX OpraHiB, a TaKOX PETYJIIOBAHHSM IIBUJIKOCTEA TPAaHCHOPTYBaHHS Ta
HaxWJIiB MOBEPXOHb. Takl MAXOAW JO3BOJSIOTH MIJABUIIUTH €()EKTUBHICTH POOOTH
MaIlTiH, 3HA3UTH BTPATH 1 MOKPAITUTH SIKICTb 00pOOIFOBAHOT CUPOBHUHH.
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Bosoricte € oaHMM 13 BH3HAYaJbHHUX NOKA3HHUKIB i1 OUIBIIOCTI MAIIIHH,
OCKUIbKM BOHA MNPSIMO BIUIMBA€ Ha MEXAHIYHY MOBEHIHKY POCIWHHOI CHUPOBHHHU.
CydacHi METOAM BHU3HAYEHHS BOJIOTOCTI BKJIIOYAIOTh SK KJIACH4YHI JaOOpaToOpHi
M1X0AH, TaK 1 TOPTATUBHI NOJIbOBI npuiaau. CymuIbHUN METO, IKU 0a3yeThCs Ha
BUIAPOBYBaHHI BOAM TMPH KOHTPOJBOBAHIM TeMIeEpaTypi, JO3BOJISIE OTPUMATU
BHCOKOTOYHI JJaH1 PO MAacoOBY YacCTKy BOJIOTH y 3€pHI Y KOPMOBiil maci. BonHodac
MOPTATHUBHI €JEKTPOHHI BoJoroMipH (puc. 3) 3a0e3meuyioTh OlepaTUBHE OTPUMAHHS
pe3yibTaTiB 0€3 CKIIaJHOTO OO0JaAHaHHS, 110 OCOOJIMBO BaXKJIMBO IiJ] Yac MOJIbOBUX
pOOIT, KOJIM HEOOX1THO MIBUJIKO PETYJIIOBATH PEKUMH POOOTH 3€pHO30MpaIbHUX 200
KopMo30upasibHux MamuH [4, 5]. i epekTUBHOr0 BUKOPUCTAHHS IUX JAHUX
PO3POOJISIOTECS AITOPUTMH ABTOMATUYHOTO PETYJIIOBAHHS MIBUIAKOCTI OOEpTaHHS
MOJIOTHJIBHOTO OapabaHa, mojadi KOPMOBOi Mach B POTOPHI MOJpIOHIOBaYl Ta
HaJAlITyBaHHS BEHTWIALIIHUX CUCTEM CEMapaTopiB.

[linBumieHa BOJOTICTh 3€pHA YCKIAIHIOE MPOLEC OOMOJIOTY, 30UIbIIyE
HABAaHTA)XCHHSA Ha MOJIOTWIBHI Ta CemapyBalibHI CHCTEMH, IO MPU3BOIUTH IO
3pOCTaHHS CHEPreTUYHUX BHTpPAT Ta IMJBHINYE PU3WK BTpAT MPOAYKIII Uepes
HEJIOCTaTHIO €()EeKTUBHICTh BIIJIVICHHS 3€pHIBOK BiJl KOJIOCA. 3aHAATO CyXe 3€pHO,
HABIIAKW, CTAa€ JIAMKHM 1 JIETKO VIIKO/DKYEThCS IIiJ] 4Yac TPaAHCIOPTYBaHHS Ta
30epiraHHs, U0 3HUKY€E HOT0 AKICHI Ta TOBAPHI XapaKTEPUCTUKH. Y KOPMO30UpaIbHIM
TEXHIL1 CTaH CUPOBUHU, 30KpEMa MPYKHICTh 1 MILHICTh CT€0EN Ta JIMCTS, BU3HAYAE
€HEProEMHICTB TpoIlecy MOAPIOHEHHS 1 o/1aul MaTepiaidy B poOoUl OpraHu MaIluHHU.
Enactuuni, HagMipHO 3BOJIOKEH1 CTeOJIa YCKIATHIOIOTh MOJAPIOHEHHS, 3HMKYIOThH
MPOYKTUBHICTh POTOPHUX 1 HOKOBUX CHCTEM 1 30UIBIIYIOTH YTBOPEHHS JIPIOHUX
YaCTOK, 110 MOTIPIITy€E KOPMOBY IIHHICTH cuiiocy. CyXi Ta JaMKi cTe0j1a CIPUIUHSIOTh
HaaMipHE IpOOJICHHS CHUPOBWHU, MIiJIBUIYIOYU BTPATH 1 3HIKYIOUM OJHOPIIHICTH
moApi0HEHO0T MacH, 110 6e3MmocepeIHLO BIUITMBAE HA SIKICTh KOPMIB [4].

Puc. 3. [lopratuBHuUii €IEKTPOHHUI Puc. 4. MonoTtunbHa cucrema
BOJIOTOMIp

[linpHICTE Ta 00’€MHAa Maca CUPOBUHM TaKOX BIAIIPalOTh KPUTHUYHY POJIb.
BumiptoBaHHs 1LMX HapameTpiB 3A1MCHIOIOTH ILISXOM BU3HAYEHHS Macu IMEBHOIO
00’e€My CUPOBHHHM, 1110 JO3BOJISIE MPOTHO3YBATH HABAaHTAXXEHHS Ha poOOYl OpraHu
MalluH, €(QEeKTUBHICTh TPAHCIOPTYBAHHS 1 PIBHOMIPHICTh Mojayl marepiany. [lpu
BUCOKIA NIIJIBHOCTI 3€pHA ab00 KOPEHEIUIONIB 30LIBIIYETHCS EHEPreTUYHE
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HAaBaHTAXEHHS Ha MOJIOTWUJIbHI M MOJpIOHIOBaNIbHI cuCcTeMU (puc. 4), 1m0 notpedye
KOPEKI[i1 IBUIKOCTEH OOEpTaHHSA POTOPIB 1 PErystoBaHHS BiJICTaHI MK poOOYMMHU
opraHamu JJIs 3H)KCHHS TIOMKOHKEHHS MPOAYKITi [5, 6].

MiHICTP 1 TPYXHICTH POCIMHHOI MacH BH3HAYAIOTHCSA CKIAIHIIIAMU
MPWIAJOBUMU METOJAaMU, TAKUMH SIK BUTIPOOYBAHHS Ha CTHCKAHHS Ta pPO3TATYBAaHHS,
a TakoX yJapHi TecTu. [[aHi mapaMeTpu € KpUTHUHUMU TpU MOAPIOHEHHI KOPMOBO1
Macu abo BUKOIyBaHHI KOpeHeruioAiB. Hampukiaa, BHCOKI 3HAYEHHS MPYXKHOCTI
cTebeN YyCKIaIHIOIOTh MPOIEeC MOAPIOHEHHS, 3HIKYIOTh TMPOIYKTUBHICTh POTOPHHUX
MaIllH 1 TPU3BOJATH 10 YTBOPECHHS ApIOHUX (pakiliii, M0 HEraTUBHO BIUIMBAE HA
SAKICTh cuiocy. HaTomicTe 3aHanTO KpHMXKa CUPOBHHA ITiJI Yac OOMOJIOTY 3epHa abo
TPAHCIIOPTYBaHHS KOPEHETUIOA1B IPU3BOAUTH IO HAAMIPDHUX MEXaHIYHUX BTpart [4, 5].
CyuacHi eKcriepruMeHTaIbHI pOOOTH CB1I4aTh PO HEOOX1THICTh IHTETpallli CCHCOPHUX
CUCTEM, AKI BU3HAYAIOTh pealibHI MapaMeTpy MIITHOCTI 1 aJIallTyIOTh PEKUMU pOOOTU
MalllyH y peajibHOMY Yaci.

['eoMeTpuyHl XapakTEPUCTHKUA CHPOBUHHU, BKJIKOYAIOYM poO3MipH, (opmy 1
HEOJHOPIAHICTh, BU3HAYAIOTBCA 3a JOMOMOrow (oroaHamizy, TPUBHMIPHOIO
CKaHyBaHHS Ta aBTOMATH30BaHMX CHUCTEM cCOpTyBaHHA. Lli MeToaum MO3BOJISIOTH
OTpUMATH TOYHI IU(POBI MOAENI MPOAYKIIi, 0 3HAYHO MIJIBHUINYE €()EKTUBHICTh
BUKOITyBAJIBHHX 1 COPTYBAJIbHUX MaIlIKH. /{7151 KOPEHEII0/1iB, HAIIPUKJIa I, BA3HAYCHHS
CEpelHIX PO3MIpIB Ta BIIXWIEHb Bl CTaHAAPTHOI (OPMH J103BOJISIE ONTHMI3YyBaTU
napamMeTpy BUKOIMYBaJIbHUX JIall, PEryJIIOBATH IIBUJAKICTh TPAHCHOPTYBaHHS 1
3MEHIIYBAaTH MEXaHIYHE YIIKOHKEHHS MPOAYKIi [4, 6].

CranngapTu3allis MOKa3HUKIB (PI3UKO-TEXHOJOTIYHUX BJIIACTUBOCTEN CUPOBUHHU €
HEOOX1THOI YMOBOIO i yHidikalli TexHiku Tta nporeci. Hamonansai (ACTY) Ta
MiKkHaponHi craHnapTd (ISO) pernamMeHTyrOTh METOIM BH3HAYEHHS BOJIOTOCTI,
IIUTBHOCTI, KPUXKOCTI Ta MEXaHIYHUX XapaKTePUCTUK CHUPOBUHH, IO JO3BOJISIE
CTBOPIOBATH YHIBEpCaJbHI MAIllMHU 1 3a0e3rneuyBaTd CTAOUIbHY SIKICTh MPOIYKLII.
BaxxnuBe 3HaUYe€HHS Mae TakoX po3poOKa BHYTPIIIHIX TEXHIYHMX pErjJaMeHTIB
MIIIPUEMCTB, SIKI BpPaxoBYIOTh CHEIU(IKY KOHKPETHOI KYyJbTYpH 1 pErioHalbHI
0COOJIMBOCTI arpoBUPOOHUIITBA [6].

CyuacHi TeHJEHIIlT PO3BUTKY ClICHKOTOCMOAAPChKUX MAIMH NepeadadyaroTh
aKTUBHE BIIPOBA/HKCHHSI CEHCOPHUX 1 aBTOMATHU30BAHUX CHUCTEM, SIKi JO3BOJISIOTH
OLIIHIOBATH (D13UKO-TEXHOJOTIYHI BJIACTUBOCTI POCIMHHOI CHPOBUHU Y PpPEKUMI
peaJbHOro Yacy Ta ajanTyBaTH PESKUMH POOOTH 0OJIaJHAHHS BIAMOBIIHO JI0 3MiH
napameTpiB Marepiany. BUKOpUCTaHHS TaKMX CUCTEM JO03BOJISE HE JIUIIE IMiIBUIIATH
MPOTYKTUBHICTh 1 3MEHIIMTH €HEPreTHYHI BUTPATH, a ¥ MIHIMI3yBaTH MEXaHIuHI
VIIKO/DKEHHST TPOAYKINi, IO OCOOJWBO BAXKIWUBO [JIsI 3€pHA, KOPEHEIUIOAIB 1
KOpMOBUX KyJbTyp. CeHCOpHI TpPHUCTPOi, IHTETpoBaHI B poOOYl OpraHW MaIlWH,
MOKYTh BH3HAYaTH BOJIOTICTb, UIUIbHICTh, MPYXKHICTh Ta 1HIIN KPUTHUYHO BaXKJIUBI
XapaKTepUCTUKHA CHUPOBUHU Oe€3MocepeHb0 MmiJg Yac oOpoOKu, 3abe3nedyrodu
ornepaTUBHY 1H(OpPMaILiO IS aBTOMAaTUYHOTO PETryJIFOBaHHS IMIBUAKOCTEW Mojaul,
o0epTaHHs pOTOPIB, BiJICTaHEN M pOOOYMMH OpraHaMM Ta MapaMeTpiB MOAPIOHEHHS

[7].
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3acTocyBaHHS aBTOMATHU30BAHMX CHCTEM TOYHOIO 3emMjepoOcTBa (puc. 5)
JI03BOJISIE€ IHTETPYBATH JIaH1 MPO CTaH POCIMHHOI MacH 13 CYyIMyTHUKOBUMHU 3HIMKaMH
Ta KapTaMyd BpOXaMHOCTI, 1[0 3a0e3mnedye audepeHiiiioBane BHECEHHS TOOpPHB,
ONITUMI3AIII0 PEXUMIB 30MpaHHs 1 MiABUILEHHS ePeKTUBHOCTI poOoTH MammH. Taki
TEXHOJIOT1i TO3BOJISIIOTh BUSIBIISATA JIOK&JIBHI 3MIHM B MIIJIBHOCTI Ta BOJIOTOCTI
CUPOBHHU, KOPUTYBAaTH pPEXUM poOOTH MOJOTHIBHUX OapabaHiB 1 POTOPHHUX
1oIpiOHIOBAYIB, @ TAKOK aBTOMATHYHO PETYJIIOBATH MIBUAKICTH TPAHCIIOPTYBAHHS AJIs
30epexKeHHs AKOCT1 MPOAYKIlli. BUKOpUCTaHHS MITYYHOTO IHTENEKTY B IIUX CUCTEMax
JI03BOJISIE  TIPOTHO3YBAaTH TIOBEAIHKY CHUPOBMHHM Ha OCHOBI 1CTOPUYHUX JAHUX,
MOTOJTHUX YMOB 1 (DI3UKO-TEXHOJIOTIUHMX XapaKTEPUCTHK, IO IIIJIBUIIYE TOUYHICTh
YIPABJIIHHS MPOIECaMU 1 3MEHIIIy€ BTpaTH [7].

Po3BUTOK pOOOTHM30BaHMX arperariB Ta aBTOHOMHUX TPAHCHOPTHUX CHCTEM
BIJIKpUBA€E HOBI MOJIMBOCTI JUIsl 30upaHHs, MOJAPIOHEHHS 1 TPaHCIOPTYBAHHS
CHUPOBUHU 3 ypaxyBaHHM ii (i3MYHUX BIacTUBOCTEH. POOOTH30BaHI MallIMHU 3/1aTHI
aJanTyBaTU TPAEKTOPIi PyXy, MIBUAKICTh POOOTH 1 TUCK HA poOOY1 OpraHu BiAMOBIIHO
70 XapaKTepUCTUK Marepiaiy, 10 3HAYHO 3HMKYE MEXaHI4Hi BTPaTH MPOAYKII Ta
M1JBUIIY€E 3arajibHy NPOAYKTUBHICTb. [HTErpalisi CEHCOpIB Ta pOOOTH30BAHUX CHCTEM
J03BOJISI€ peai3yBaTh MPUHIMI “pPO3YMHOI MAIIMHK’, SIKa CAMOCTIMHO OI[IHIOE CTaH
CUPOBHMHHM, TpHUIMAaE PIMICHHS PO ONTHUMAIBHUA PEXUM POOOTH Ta 3abe3nedye
MaKCUMAaJIbHY €(EKTUBHICTh TEXHOJIOTTYHOrO Tporiecy [7]. BaxinBoio ckiagoBoro
CYy4YaCHUX CHUCTEM € IHTErpallis 3 eeKTPOHHUMU IIaTdhopMaMu O0JIIKY Ta KOHTPOJIIO,
K1 JI03BOJISIFOTH aHATI3yBaTH BUPOOHUYI MTPOIIECH B MacIITall rOCIoIapcTBa. 3aB/sKU
IIbOMYy MOKHA 3JIHCHIOBAaTH MOHITOPUHT  €(EKTUBHOCTI POOOTH  MaIIWH,
KOHTPOJIIOBAaTH PIBEHb €HEPrOCIIOKUBAHHSA, BTPATH MPOAYKIIII Ta SKICTh 0OPOOIEHOT
cupoBuHH. [liAKTIOUEHHS 10 TaKUX MIAaTGHOPM Ja€ 3MOTY BUKOPHCTOBYBATH BEJHKI
o0csry TaHuX sl POTHO3YBAaHHS OTPEO y pecypcax, onTuMizalii peskumiB 00poOKu
1 TUIaHyBaHHS oOMepaiiii 3 MiHIMI3alll€l0 BTpaT Ta IMIJBUIICHHSAM €KOHOMIYHO1
e(eKTUBHOCTI BUPOOHULITBA [6, 7].

Puc. 5. Cucrema Tounoro 3emiiepodcTBa

3acTOCYBaHHSI CEHCOPHMX 1 aBTOMATHU30BaHUX CHUCTEM Y KOMIUICKCI 3
IHTEJIEKTyaIbHUMH aJTOPUTMAMHU JI03BOJIIE CTBOPIOBATH YMOBH JUIsl aJIallTUBHOIO
VOpaBIiHHSA MallMHAMHU Ta arperaraMd Ha OCHOBI peajlbHUX IMOKA3HUKIB (P13HKO-
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TEXHOJIOT1YHUX BJIaCTUBOCTEN cupoBUHU. lle 3abe3neuye BUCOKMI piBEHb TOYHOCTI
omeparliii, 3HIKEHHA CEHEPreTUYHHX BUTpAT, MIJBUIICHHS MPOIyKTUBHOCTI,
3MEHIIEHHS MEXaHIYHUX BTPAT MPOIYKI] Ta MOJIMIICHHS 11 SIKOCTI, 10 POOUTH Taki
TEXHOJIOTI{ KJIIOYOBHUM €JICMEHTOM CYyYacCHOT'0 arpapHOro BUPOOHHITBA [7].

BucnoBku. ®i3UKO-TEXHOJIOTIUYHI BJIACTUBOCTI POCIWHHOI CHUPOBHHH €
KPUTUYHO  BAXJIMBUM  YHHHUKOM, 110 BH3HA4Ya€ EQPEKTUBHICTH  POOOTH
CLThCHKOTOCTIOAPCHKUX MAIWH. BONOTICTh, MIITBEHICTD, MIITHICTb, IPYXHICTh, (hopMa
Ta pO3MIPM YAaCTOK MpsMO  BIUIMBAIOTH HA  MNPOAYKTUBHICTH  MAIIWH,
E€HEProCTlOXXUBaHHS, PIBEHb MEXaHIYHUX BTpaT Ta SKICTh OOpPOOJICHOI MpOIyKIIii.
HenoctatHe BpaxyBaHHS LMX XapaKTEpUCTUK MPU3BOAUTH JI0  3HUKEHHS
€()EeKTUBHOCTI TEXHOJOTTYHHUX MPOIIECIB, BUAKOIO 3HOIIYBaHHS POOOYMX OpPraHiB Ta
MiJBUIIIEHHS BTPAT BPOKat0. BUKOpUCTaHHSA Cy4yaCHUX CEHCOPHUX 1 aBTOMATU30BaHUX
CUCTEM JIO3BOJISIE OILIHIOBATH (DI3UKO-TEXHOJOTIYHI MapaMeTpu CHPOBUHU Y
peaqbHOMYy Yaci, aJanTyBaTh pPEXKUMU poOOTH MallMH 1  IMIJBHUIILYBaTH
MPOAYKTUBHICTh, TOYHICTh 1 €HEProePEeKTUBHICTh AarpoTEXHIYHUX MPOILIECIB.
CucTteMHU TiaX14 40 BUBUCHHS 1 BpaXyBaHHS BJACTUBOCTEW CUPOBUHU € HEOOX1THOIO
YMOBOIO ONTHUMI3AIlll POOOTH CLIBCHKOTOCIOAAPCHKOI TEXHIKM Ta ITABUINCHHS
€KOHOMIYHOI €()EKTUBHOCTI BUPOOHUIITBA.
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Muxoaa IBAHOB

CTYAEHT 3-T0 Kypcy,

1HKEHEPHO-TEXHOJOTIYHUHN (haKyJIbTET,
BinHUIKMI HallIOHATTFHUN arpapHUil YHIBEPCUTET
Binnuns, Ykpaina

KOMIUVIEKCHA OHIHKA TEXHIYHOTI'O CTAHY EJEKTPUYHUX
JABUT'YHIB Y MEXAX HAI' KATPOHOMIYHE»

Anomauin. B cmammi npoauanizoeani NOWKOONCYBAHICMb eNeKMPUYHUX
osueynie (E/]) Ha nionpuemcmeax acponepepobHux nionpuemcmeax Ykpainu. 3
Memow asmomamuzayii npoyecy 6usHaveHHsa mexuiunoco cmany (TC) EJ]
6NPOBAONCYIOMbCA CYUACHT MiKponpoyecopHi cucmemu. Ix npoepamme 3abesneuenns
peanizye cKIaoHi ma iHpopmamueni anreopummu euUsHa4enHs nomounozo cmawy EJ]
HA OCHOBI AHAI3y NOMOYHUX 3HAUEeHb OlA2HOCMUYHUX NAPAMEMPIs.

Knwuoei cnoea. enexmpuunuii 08ucyH, mexHiuHuul CMaH, OiA2HOCMYBAHHA,
NOWKOOIHCEHH S, CIamop

Annotation. The article analyzes the damageability of electric motors (EM) at
agro-processing enterprises of Ukraine. In order to automate the process of
determining the technical condition (TC) of EM, modern microprocessor systems are
being introduced. Their software implements complex and informative algorithms for
determining the current state of EM based on the analysis of current values of
diagnostic parameters.

Keywords: electric motor, technical condition, diagnostics, damage, stator

Beryn.  VYkpaiHa - nOpoMuUCIOBO-arpapHa  KpaiHa 3 NEpEBaXKaHHAM
MPOAYKYBaHHS CHPOBMHU. BOHa € OJHUM 13 MPOBIAHUX EKCIOPTEPIB JEAKUX
BU/IIB CLIIbCHKOTOCIIOIaPCHKOI IPOIYKIIi Ta IIPOJIOBOJILCTBA, «GKUTHULIEIO

€pponuy. ArponpomucioBuii komiieke (AIIK) € Baromorw cKi1aJoBOI0 YaCTUHOIO
ekoHOMikM  Ykpainu. Cepea 1HIIMX 3a7a4 L€  KOMIUIEKC  3aliMaeTbCs
BUPOOHUIITBOM Ta NMEPEPOOKOIO CLIILCHKOTOCTIOAApChKOi mpoaykiii puc. 1 [1].

VYkpaiHa € He aulle BUPOOHUKOM Ta MOBYAIBHUKOM CLIbCHKOIOCIOAAPCHKOI
CUPOBHHH, a 1 Cy4acCHOI BUCOKO T€XHOJIOTTUHOI npoaykiii mianpuemcts AITK. Pucoro
IUX MANPUEMCTB € TIOCTIMHE TEXHIYHE NEepeo30pOEHHS, sIKe TOoJIArae y 3aMiHi
3acTapiioro, MajoedeKTUBHOTO OOJagHAaHHS Ha OUIBII SIKICHE 1 HaJidHEe, IO
BIIMOBIa€ cydyacHUM BHMoOTaMm. lle 103Bojisi€ TOKpaIIuTH HAAIMHICTh Ta SKICTh
BUPOOHMIITBA, 3MEHIITUTH COOIBAPTICTH MPOIYKIIIi.

BpaxoBytoun BenMKy KUIBKICTh B3a€EMHO  BIUIMBOBHX J11arHOCTUYHHX
napametpiB E/[, 3 MeTOI0 CHpOIIeHHS OLIHIOBAHHS MOTOYHOIO TEXHIYHOIO CTaHy
MPOMOHYEMO BHUKOPHCTOBYBaTH IHTETpajbHUM JIarHOCTUYHUN mapameTp —

12Haykoswuii kepiBauk — Komicuuk M. A. PhD crapiunii BuKiagad Kaeapu eleKpOeHEPreTHKH,
€JIEKTPOMEXAHIKH Ta eJIEKTPOTEXHIKU
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KOe(]IIIEHT 3aJUIIIKOBOTO Pecypcy.

Boanoyac, ckianHo BU3HAUYaTH TEXHIUHUHN cTaH mpaiforouoro EJI, amxe aeski
J1arHOCTUYHI MapaMeTpy MOXKHA BUMIPIOBATH Y BIAKIIOYEHOTO abo posidpanoro EJ]
(HampuKIaa, BUMIPIOBAHHS OMOPY 130JA1ii OOMOTKH CTaTOpa MEraoMMETpoOM abo
BHUMIPIOBAHHS JllaMeTpa Bally poTopa Mij MiJIIUITHUKOM 3 METOIO BUSIBJICHHS IPUYNHH
BiOpaii) [5—7]. ToMy BU3HaUeHMII B TEMIII MTPOLIECY, 32 TAKMX YMOB, TEXHIYHUHN CTaH
npaiorouoro EJ[ € mporHo3oBanuM — HewiTKUM. J[J11 HOTO BU3HAYEHHS BapTO
BUKOPHCTOBYBATH METO/U Ta 3aC001 HEHPO-HEUITKOIO MOJIETIOBAHHSI.

Tomy mnpoGnema NIABUIICHHA SKOCTI eKCIUTyaTalii eJeKTPOABHUTYHIB Ha
arpornpoMHCIOBOMY BHUPOOHMIITBI HUIAXOM MOKpPAIIEHHS SKOCTI iX J1arHOCTYyBaHHS
aKkTyaJlbHa 1 Ma€ BEJTMKE HAPOAHOTOCIIOIapChKE 3HAUCHHS.

Bukiaaax ocHoBHOro marepiany. i Kpamoro po3yMiHHS —alTOPUTMY
J1arHOCTYBaHHS BBEJIEMO IHTErpaybHi JlarHoctuyHl mapamerpu (/AH), nmokasani B
Tadi. 1

Ha paHoMy erami pO3BUTKY Cy4YacHOTO KOMII FOTEPHOTO 3a0e3MeueHHs
BUKOPHUCTAHHS JJIs1 BUPIIIIEHHS ITOCTABJICHOI 3a/1a41, METO1B TEOPil HEUITKUX MHOKHH
€ He ckiagHuM 3aBaaHHaM [15]. Lle mae 3Mory BpaxyBaTu 3HAUYEHHS PI3HUX
JTIarHOCTUYHUX TMapaMeTpiB mpu aiarHoctyBaHHi EJ[ 1 ctBopuTu 0a3y mpaBui ix
B3a€MO/11, HE 3HAIOYM MATEMAaTUYHOI'O 3B’SI3Ky MK HUMH. 3a JOMOMOIOI0 CHUCTEMHU
KOMIT t0TepHOT MaTemaTuku — cucteMu MATLAB — € MOXJIMBICTH CTBOPUTH
MaTeMaTHYHYy MOJEJb Koe(ilieHTa 3aI1IIKOBOTO pecypey E/l, BukopucroByrouu Ky
BlJIpeiaryBaTy paHillle CTBOPEHY BUOIPKY HABUAJIbHUX JAHUX, 33 IKUMH JaJll MOKHA
OTpPUMATH aHANITHYHY 3aJeKHICTh KoedimieHTa 3amuikoBoro pecypcy EJl Bin
TIarHOCTUYHUX MapaMeTpiB y BUIJISAl mnodiHOoMy. Ll 3anexHicTb Moxe OyTH
BUKOPHUCTaHa y MPOrpaMHOMY 3a0€3Me4YeHH] Cy4YaCHUX MIKPOIPOLIECOPHUX MPUCTPOIB
niarnoctyBanHs EJ[. ®opMyBaHHS MOYaTKOBUX HABUAJIBHHX JaHUX OYJIO TPOBEIACHO
TaKUM YHHOM.

Tabmuns 1. CrnpoieHa tabnuisg nomkopkenb EJNL

. . Kinbkicte BUBeAeHUX 3
JliarHOCTHYHUI napameTp -
Byson KOe(IIiEHT 3aJTUIIIKOBOTO PECYPCY ekeruyaraiii EJL
OJIMHUITH %
ObmoTka KoedilieHT 3aaumkoBoro pecypcy oOMOTKH 57 31
craropa CTaTopa, Ki
Cranp KoedirieHT 3anumkoBoro pecypcey craii 7 4
craropa craropa, K2
[TiqmummauKm Koedimient 3aJIUIIKOBOTO pecypey 49 27
T AITUITHAKIB, K3
Potop KoeilieHT 3aJIUIIKOBOrO pecypcy poTopa, K4 21 12
Ox0noKeHHs KoedilieHT 3aJUIIKOBOTO pecypcy CHUCTEMHU 19 1
OXOJIO/DKEHHSI, K5
bpuo KoeilieHT 3aMuIIKOBOT0 pecypcy OpHO, Ke 29 15
Pazom 172 100
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opHO, 15%, Kg «— Ky, 31%, obMoTka

cTaropa

/
oxolomkeHHs, 11%, K5

/'

4%
porop, 12%. x4 Y—__ K, 4%, cTams

craropa

K3, 27%, IIIIHITHIKH

Puc. 1. [liarpama nomkopxers EJ]

3 METOI OTpPUMAaHHS y3arajlbHEHOrO0 MOKAa3HHMKa 3aJMIIKOBOro pecypcy EJI,
KU BUPAXOBY€ 3HAYCHHS BCIX JIarHOCTUYHHMX TMapaMeTpiB Ta iX BIUIMB,
MPOMOHYETHCS BlJ BIJIOMUX 3HA4Y€Hb [IarHOCTHYHUX IApaMETpiB NEeperTH 10
BUIMOBITHUX ITUM 3HAYCHHSM KOCQIIIEHTIB 3aJMIIKOBUX PECYpPCIB IO KOXKHOMY
JTiarHOCTUYHOMY HapaMmeTpy. L1 koedillieHTH BU3HAYAIOTHCS Y BIIHOCHUX OJMHHMIISIX
3a BUpazoM (1) 1 ToMy xapakTepu3yroTh cymapHe HampaitoBanHs EJ[ Big MOMeHTY
KOHTPOJIFO MOro TEXHIYHOTO CTaHy [0 TMepexoay y TpaHUYHHUM CTaH, KOJIU
JIarHOCTUYHUHN TMapaMeTp J0CsATae TPAHWUYHOTO 3HAYEHHs, TOOTO XapaKTepU3yIOThb
3aMMIIKOBUM TexHIYHMM pecype. Koedimient 3amumkoBoro pecypey ki 3a i-m
J1arHOCTUYHUM MapaMeTPOM:

k ‘ Xil,zpaH - xil,nom

; (1)

Tak, nns acuHxpoHHOro enexkrpuuHoro AsuryHa (E/) na knac manpyru 380 B
napameTp R aktuBHOro omnopy 3oisuii EJl Ha wac BBenenns EJ[ B ekcmutyatanito
nopiBHioBaB 18 MOwm, a Ha yac MOTOYHOTO KOHTPOJIIO TopiBHIOBaB 18 MOM, rpannuHe
3HaueHHd 1poro napamerpa — 0,5 MOwm. Tomy koedilieHT 3aTUIIKOBOTO PECYPCY K1
3a IIarHOCTUYHUM IapaMeTpoM R BH3HavaeThbcs 3a BUpazoM (2):

| 0,5MOM-18MOm |
A _|0,5M0M—112M0M|_0'16(6'0')' @)

BianosigHo 10 Bupasy (2) koedilieHT 3arajJbHOro 3aauiikoBoro pecypey EJL
BU3HAYAETHCS 32 BUPA3oM (5):

11 =
‘ xil,zpan - ‘xil,nou

px3+ pK4+ px5+ pk6

1'3';<3
(1-%3) Py + )

+(1_K4)'px4+(1_kpz)'px5

:Klpkl _prz . 1_

3a2. pec 5

Jlnst cTBOpEeHHST MaTeMaTUYHOI MoJieli kKoedilieHTa 3anumkoBoro pecypcy EJ
OyJ10 BUKOPHUCTAHO MTapaMeTpH, 3a KOXKHHUM 3 KX MOYKHA pOOUTH BUCHOBOK PO CTaH
EJl. Ane o/ieH 3 JaHuX MapaMeTpiB HE B MOBHIN Mipi XapaKTEepU3ye TEXHIYHUN CTaH
YBOJly, BiH JIUIIIE BKa3ye€ Ha MEBHI 3MiHU TexHIYHOTO cTany EJI.

[IlicTe BXigHUX MMapaMeTpiB MOJENIl — KOE(PIIIEHTH 3aJUIIKOBOTO PECypcy
netaneit Ta By3nmiB EJl, siki 3anexarh BiJ MOTOYHUX 3HAYEHb JECATH JIarHOCTUYHUX
napameTpiB. KijbKicTh mapaMeTpiB Moke OyTH OLIBIIOKO.
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dparMeHT pe3ybTaTiB po3paxyHKiB HaBeJACHO B Ta0JI. 2.
Tabnuis 2. @parMeHT pe3ynbTaTiB po3paxyHKiB KoedirienTa 3anumkoBoro pecypey E/L

K1 I Kx2 ‘ K3 K4 K5 I K6 ‘ Kpec EJl
6.0.

1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.98 0.98 0.98 0.98 0.98 0.98 0.98
0.97 0.97 0.97 0.97 0.97 0.97 0.97
0.04 0.04 0.04 0.04 0.04 0.04 0.04
0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01
1.00 0.17 0.17 0.17 0.17 0.17 0.27
1.00 0.16 0.16 0.16 0.16 0.16 0.26
1.00 1.00 0.03 0.03 0.03 0.03 0.09
1.00 1.00 0.02 0.02 0.02 0.02 0.07
1.00 1.00 0.01 0.01 0.01 0.01 0.04

Jnst mecty (10 COpOIIEHHS — JJIsl I€CSTH) BXIAHUX MapaMeTpiB MOJENI, SKi
3MIHIOBJIMCH BUIAIKOBUM YMHOM BiJl 0 110 1, OyJ10 BU3HAYEHO KOE(IIIEHT 3araIbHOTO
saymmmkoBoro pecypcy EJI (3a Bupazom 1). i 3pydHOCTI 3aCTOCYBaHHS JIaHHX 1
CIPOIIEHHS TOTOYHUX PO3PAXyHKIB Y CUCTEM1 KoMmIT toTepHoi MaremaTuku MATLAB
BXIJIHI MMapaMeTpu MOJEi 3BOJUIMCH O BIAHOCHUX OJWHHUIIb iX BIIXWUJICHHS Bij
HOPMH.

[1ix yac po3paxyHKIB BapTO BPaXOBYBAaTH Te€, IO aBapiiHE 3MEHILEHHS ONOpY
1300141111, aBapifiHe 3pOCTaHHS CTPyMy CTaropa, I[OHAJ HOPMOBAHE 3POCTaHHS
TeMIIepaTypu OOMOTOK CTaTopa MPHU3BOIATH JO CIPAIOBaHHSI CTPYMOBOTO abo
TeMIepaTypHOro 3axucTiB Ta 10 BiakimodeHHs EJ[. OTxe HyJIbOBe 3HAYCHHS
Koe(]illi€eHTa 3AJTMIIIKOBOTO PECYPCY MO OyAb-SIKOMY 3 IUX AIarHOCTUYHUX MTapaMeTpiB
3MEHIIY€E JI0 HYJId 3HAYEHHS 3arajibHOT0 3aJIMIIKOBOTrO pecypey E/I.

[ToBna Ttabmurss mictuth 582 (puc.2) pPO3TISHYTHX BapiaHTIB CIOJYyYEHb
JIarHOCTUYHUX TIApaMeTpiB Ta BIAMOBIIHUX iM 3HAYEHb 3arajbHOTO 3AJIUITKOBOTO
pecypey E/L.

Bonnouac 3MeHIeHHs 3Ha4eHb KOEQIII€HTIB 3amuikoBux pecypciB EJl mo
JTIarHOCTUYHUM TapameTpam: BiOpo3cyB kopmycy EJ[, mepekic ¢aszHux cTpymis
cTaTopa, 3pocTaHHS TemiiepaTtypu kopnycy EJI, BiOpo3cyB poropa, BiOpo3cyB
I1ITUITHAKIB, BIOPO3CYB TYpOIHM OXOJIOIKEHHSI, TeMIIepaTypa OpHO X04a 1 3MEHIITY€
3HAYEHHs 3arajJlbHOIO 3aJMIIKOBOro pecypcy EJI, oqHak He BUKIMKAE IIBHUIKOTO
BigkmroueHus EJI.
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Puc. 2. 3aBantaxenns nanux B ANFIS penaktopi MATLAB

Hami y 83 psakax 1i€i Tabmuil Oyslo 3MIHEHO 3HA4Y€HHS KOEQIIIEHTY
3anuiikoBoro pecypcy EJI (Ta6m. 3) nuisixoM ONMMTYBaHHS HE3AJIEKHUX EKCIIEPTIB:
KBaJIi(piKOBaHUX MPEACTABHHUKIB BIJIUIIB TOJOBHOTO eHepreTuka mianpuemMcts AITK,
Ta IHIIUX OpraHi3alii.

Jlns nporo BukopucTOoBYBaBcs naker Fuzzy Logic Toolbox. 3a momomororo
penaktopa ANFIS Editor (Edit — penakrop, Adaptive Network of Fuzzy Inference of
the System — ajganThBHA Mepeka CHUCTEMH HEUITKOTO BUCHOBKY) 3 BUKOPUCTaHHSIM
riOpUIHOTO HABYAJIBLHOTO aJTOPUTMY Ta BHKOPHUCTOBYIOUH aJTOPUTM HEYITKOTO
BUCHOBKY CyreHo Oyji0 OTpUMaHO HEMPO-HEUITKY MOJIEIIb KOe(illleHTa 3aIUILKOBOTO
pecypcy EJl (3 BUKopucTaHHsIM METOYy CyOKJIacTepu3allii).

Tabnuis 3 @parMeHT CKOPErOBaHUX 3HaUeHb KoedilienTa 3amumkoBoro pecypey EJL
K1 | K2 ‘ K3 ‘ K4 ‘ K5 ‘ K6 ‘ Kpec EJ]

8.0.
1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.98 0.98 0.98 0.98 0.98 0.98 0.98
0.97 0.97 0.97 0.97 0.97 0.97 0.97
0.04 0.04 0.04 0.04 0.04 0.04 0.1
0.03 0.03 0.03 0.03 0.03 0.03 0.1
0.02 0.02 0.02 0.02 0.02 0.02 0.1
0.01 0.01 0.01 0.01 0.01 0.01 0.1
1.00 0.17 0.17 0.17 0.17 0.17 0.2
1.00 0.16 0.16 0.16 0.16 0.16 0.2
1.00 1.00 0.03 0.03 0.03 0.03 0.2
1.00 1.00 0.02 0.02 0.02 0.02 0.2
1.00 1.00 0.01 0.01 0.01 0.01 0.2
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CtpykTypa OTpUMAaHOI HEHpO-Mepexi MoKa3aHa Ha puc. 3.

input iutmf rule outputmf output

oo’

aﬂgg

Puc. 3. Ctpykrypa oTprMaHoi HEWpO-Mepexi

BukopucroByeTbes TiOpuaHUN HaBYAIBHUN aJrOpUTM, KOXKHA €IoXa SIKOTO
CKJIaJIA€ThCS 3 MPSMOTO Ta 3BOPOTHOTO ONMTUMIZAIIMHUX PO3PaXyHKIB.

Mopens 3aranpHOrO KoedirieHTa 3amumkoBoro pecypcy EJl peanmizoBana y
Burisiii ANFIS-mepexi 3 BUKOpHUCTaHHSIM TpUKIagHuX mnporpam Fuzzy Logic
Toolbox cucremu MathLab.

3 MeTo 3MEHUIEHHS 4Yacy Ha HaBYaHHS HEHpPO-HEYITKOiI MOJENl B CHUCTEMI
koM torepHoi MaTeMaTuku MATLAB [7] BUkopucTOBYyEMO METO CyOKIacTepU3allii.
CyOxknacTtepu3alig — e 00’ €JHaHHs 00’ €KTIB y TPyIIM Ha OCHOBI OJIHAKOBOCTI O3HAK
UIsl O0’€KTIB OJHIET TPynu Ta HEOJHAKOBOCTI O3HAK MDK TIpynaMu. biuibmiicte
AITOPUTMIB KJacTepu3allii He TPYHTYIOTbCS HA TPAAWLIWHUX JUIS CTAaTUCTUYHHUX
METO/IIB MPUMTYIIEHHIX. BOHN MOXYTh BUKOPHUCTOBYBATHUCh B YMOBaX Maike TOBHOI
BIICYTHOCTI  1H(oOpMalli 0Opo 3aKOHM po3noAuly aAanux. Kiacrtepuzariio
BUKOPUCTOBYIOTH Ui O0’€KTIB 3 KUIBKICHUMHU (YHUCITIOBUMH), SKICHUMU a0o
3MIIIAHUMH O3HAKaAMHU.

[TouarkoBoro i1H(pOpMaIier0 s KIacTepu3allii € MaTPUIlsl CIOCTEPEKEHb,
KOXKEH PAIOK SIKOi sIBJIsi€e co000 3HA4YeHHS N o3HaK oxHOro 3 M KiacrtepiB. 3amaua
KJIacTepHU3allii mojsirae B po30UTTI 00’ €KTIB HA JIEKUIbKA MIIMHOXHUH (KJIacTepiB), B
SKUX 00’€KTH OUIBII CXOXI MDK CO00r0, HIK 3 00’€KTaMM 3 1HIIUX KiacTepiB. B
MaTpUYHOMY TIPOCTOPI «OJIHAKOBICTHY» 3a3BMuYail BHM3HAYAIOTh YEpe3 BIACTaHb.
Biacranb Moxke poO3paxoBYyBaTHUCh K MIXK MOYATKOBUMH OO0 €KTaMu (psAKaMu
MaTpuiIll), TaK 1 BiJ [UX 00’ €KTIB A0 MPOTOTUITY KJIACTEPIB.

Otxe ana HAI' “ArpoHoMiuHe” MpONOHYEMO METOJ BU3HAYEHHS TEXHIYHOTO
crany EJl B yMOBax HEMOBHOTH MOYATKOBUX IAHMX, SIKAU MIISIXOM BUKOPHCTAHHS
HEWpO HEUITKOTO MOJIETIOBAHHS JO3BOJISIE OTPUMATH OTOYHE 3HAYEHHS KOePIIIEHTY
3anumikoBoro pecypcy EJl 1 B 3amexHOCTI Bi pe3ynbTaTy 3poOUTH BUCHOBOK IIPO
omuH 31 craniB EJ[: copaBHuii, 3 HE3HAYHUMH BIIXWICHHSMU TApaMeETPIB,
nepeaaBapiitHui, aBapiiHUI Ta 3SMEHITUTH MOXUOKY MPOTHO3YBaHHS CTaHy.
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BucnoBok. Po3poOiieHuii MeToa BH3HAUCHHS TeXHIYHOro ctany EJ]
(emeKTpoBUTYHIB) B YMOBax HemoBHOTH mouaTkoBux ganux HJIIT "Arponomiune"
IPYHTY€ETHCS HA pe3yibTaTax HEHMpPO-HEUITKOTO MOJICIIOBAHHS B MAKETl MPHUKIATHUX
nporpam Matlab.

He3Bakarouu Ha CKJIQHICTh 3aJIC)KHOCTEH, MaTeMaTUyHa MOJIeTb KoedilieHTa
samumikoBoro pecypey EJI HAIT "Arponomiune" Moxe OyTH BHUKOpPHCTaHA IS
porpaMyBaHHs HEYITKOTO KOHTPOJIEPa 3 METOI0 CTBOPEHHS MPUCTPOIO ONIEPATUBHOTO
BU3HAYCHHS CTaHy €JEKTPUYHMX JBHUTYHIB IUIAXOM aHaji3y 3HA4YeHHS MOro
Koe(ilieHTa 3aTUIIIKOBOTO Pecypcy.

3a3HaunMoO, IO YC1 JOCHIAM 1 IPOIMOHOBaHI MeToau OyJii OOroBOpEeHI Ha
MarepiajibHIi Ta TEXHOJIOT14HIM 0a3i cuibChkoro rocmojgapctBa B HIT
“ArpoHOMIvHE”.
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ADJUSTABLE ELECTROMECHANICAL DRIVE OF VIBRATION
SEPARATOR

Annotation. A design for an adjustable electromechanical symmetrical
unbalanced vibration drive and an automatic control circuit for its operation have been
developed. The solution generates a flat vibration field, causing the vibrating
machine's working elements to perform elliptical oscillations in a vertical plane
perpendicular to the drive shaft axis. The control system allows for independent
adjustment of the frequency and amplitude of the cyclic driving force in automatic
mode while maintaining an energy-saving resonant mode. This improves the drive's
reliability by preventing jamming of the moving unbalanced elements and minimizes
energy consumption while maintaining optimal vibration parameters for the working
element.

Anomauia. Po3pobieHo KOHCMPYKYIIO pe2yib08aH020 eleKMPOMEXAHIUHO20
CUMEMPUUHO20 0eOANaHCHO20 8IOPONPUBOOY MA CXEMY ABMOMAMUYHO20 YNPAGIHHSA
ioeco pobomoro. Piwenns 3abe3neuye popmysanus niockozo 8iopayiiino2o nos, npu
AKOMY  pobOoui  opeanu  GIOpOMAWUHU  30IUCHIOIOMb  eNiNMUYHI  KOAUBAHHSL
8EPMUKANILHOT  NIOWUHU, NEePREeHOUKYIAPHOI oci npugoonoco eany. Cucmema
KepyB8aHHs 00380NA€ HE3ANEHCHO Pe2YI08amuy 4acmomy i amnaimyoy YyukiiuHoi cui,
WO 3MYUYE, 8 ABMOMAMUYHOMY pPeXdCUMi Npu 30epedceHHi eHepe030epieainyuoco
pe3onancHoeo pedcumy. lLle niosuwgye naoditHicme pobomu npugoody 3a PAaxyHOK
BUKTIIOYEHHSL 3AKIUHIOBAHHS PYXOMUX 0ebanancié ma MIHIMIZYE eHep2osumpamu 3a
ONMUMALHUX NAPAMEmpi8 KOIUBAHb POOOYO20 OP2aH).

Introduction. Vibration technologies are widely used in mechanical
engineering, instrument making, agriculture, mining, food and chemical industries,
ensuring automation and increasing the efficiency of processes. In modern production,
in particular in agriculture, vibration technology is increasingly used due to the
simplicity of design, reliability and low energy consumption of processes. It provides
a significant technical and economic effect. The cost-effectiveness and reliability of
vibration machines largely depend on the design of the vibration drive. The most
common are electromechanical drives with unbalanced shafts, which are characterized
by simplicity, reliability and the ability to self-balance. However, in such systems it is
difficult to independently regulate the frequency and amplitude of the centrifugal force,

13HaykoBuii KepiBHHK: K.T.H., JOLEHT KaQeapu eJEeKTPOCHEPIeTUKH, €JIEKTPOTEXHIKH Ta
enekrpomexaniku BHAY Sfpomenko JI.B.
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especially during machine operation. At the same time, most machines with
unbalanced vibration exciters operate in a non-resonant mode, which causes significant
energy losses. When passing through the resonant frequency, the amplitude of the
oscillations increases sharply, creating a risk of damage to equipment and products.
Therefore, controlled vibration machines are becoming increasingly popular, which
allow processes to be carried out with adjustable oscillation parameters.

Presenting main material. Problem Statement. Vibration technologies and
vibration equipment allow for the significant intensification and automation of a wide
variety of process operations in various industries, particularly mechanical engineering
and instrument making, as well as in agricultural production, mining, food processing,
and chemical industries. The efficiency and reliability of vibration-driven
technological machines are primarily determined by the design of the oscillation drive
for their working parts [1, 2]. Electromechanical drives with unbalance shafts are
typically used to set the working parts of vibration-driven technological machines into
oscillatory motion. These drives have a simple and reliable design, are easily
dynamically synchronized with the simultaneous use of several vibration exciters, are
self-balancing, and therefore do not require additional dynamic balancing. However,
in the designs of known electromechanical unbalanced vibration drives, it is difficult
to independently regulate the frequency and amplitude of the centrifugal driving force
they develop during rotation of the unbalance shafts. This is especially difficult to
achieve during vibration machine operation.

Analysis of recent research. Thus, in a well-known vibration exciter [3],
comprising a housing, in the bearings of which a drive unbalance shaft is mounted with
a fixed and a movable unbalance weight, and a mechanism for adjusting the position
of the latter. On the unbalance shaft, two diametrically opposed, counter-directed
helical grooves are cut, having in a normal cross-section the shape of a semicircle and
a length equal to half the pitch of the screw. To move the movable unbalance weight,
a mechanism is used that contains two ball keys located simultaneously in the recesses
of the movable unbalance weights and in the helical grooves of the unbalance shaft.
The movement of the movable unbalance weight along the drive shaft is accomplished
by means of a rod connected to the outer race of the bearing, the inner race of which is
mounted on the movable unbalance weight. To change the magnitude of the excitation
force of the vibration exciter at a constant rotational speed of the drive shaft, it is
necessary to change the total static moment of the unbalance weights relative to the
axis of the drive shaft. This is accomplished by moving the movable eccentric weight
along the drive shaft using a rod. Keys in helical grooves, with an angle smoothly
varying from zero to a preset value, rotate the movable eccentric weight and change
the total static moment of the eccentric weights relative to the drive shaft axis.

However, this type of vibration exciter is difficult to use for driving vibration
machines with extended horizontal working elements, as they must be installed in
multiple locations and synchronized. The rigidity of these working elements must be
increased, significantly complicating the overall design of the vibration machine,
increasing cost, and reducing reliability. Disadvantages of this vibration exciter include
the difficulty of ensuring the specified technologically optimal amplitude of the
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working element's oscillations when its load changes during operation, and the fact that
the amplitude of its cyclic driving force can only be changed manually. A more
advanced controllable symmetrical unbalanced vibration drive [4] is a housing in
which a drive shaft is mounted with bearings, on the side surface of which two pairs of
diametrically located and oppositely directed helical grooves are cut, with lengths equal
to half the pitch of the screw. Two fixed and four movable unbalances and mechanisms
for moving the movable unbalances are mounted on the shaft, with the centers of mass
of the fixed unbalances and the axis of the drive shaft lying in the same plane, and on
either side of each fixed unbalance there is a pair of diametrically opposite opposite
grooves and a pair of movable unbalances with mechanisms for adjusting their
position. These mechanisms also include ball keys, which are simultaneously placed
in the helical grooves and slots of the movable unbalances, with the mechanisms for
moving the movable unbalances having a rigid kinematic connection in each pair, the
same connection 1is established between the pairs of moving mechanisms. The
mechanisms for moving the sliding eccentric weights are driven by a stepper motor via
a screw feed mechanism.

A disadvantage of this controlled symmetrical eccentric vibration drive is that
the use of semicircular grooves and ball keys in the mechanisms for adjusting the
position of the sliding eccentric weights leads to frequent jamming of these keys in the
semicircular grooves when significant forces are transmitted through them during
vibration drive operation, significantly reducing its reliability.

Problem statement. In a controlled electromechanical symmetrical drive for
vibration processing machines, by creating diametrically opposed, counter-directional
through-helical grooves on the drive shaft and accommodating cylindrical pins
connected to movable eccentric masses, the aim is to eliminate jamming during
movement of the movable eccentric masses and improve the reliability of the vibration
drive. An automatic control system for this vibration drive is also developed, enabling
the vibration machine to maintain resonant operation and independently adjust the
amplitude and frequency of its working element.

Presentation of the main material. The proposed controlled symmetrical
electromechanical eccentric mass vibration drive for adaptive vibration processing
machines consists of a prefabricated housing housing the following: a main drive shaft
mechanism B; mechanisms for moving the first and third movable eccentric masses C;
mechanisms for moving the second and fourth movable eccentric masses D; and a
screw feed mechanism E driven by a servomotor.

In Fig. Figure 1 shows the design of a controlled symmetrical electromechanical
unbalanced vibration drive in assembly; Figure 2 shows the design of the drive shaft
with unbalanced weights; Figure 3 shows the design of the screw feed mechanism;
Figure 4 shows the design of the unit for moving the second and fourth movable
unbalanced weights; and Figure 5 shows the design of the unit for moving the first and
third movable unbalanced weights.

The controlled symmetrical unbalanced vibration drive (the vibration exciter of
the working element of the vibration machine) is connected to the drive electric motor
(not shown in Figure 1) via an elastic drive coupling 31, mounted on the drive shaft 17
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using a bolt with a washer and a key 32.
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Fig. 3. Screw feed mechanism

After this, the vibration drive control system begins making adjustments and
finally sets the target frequency w,; of rotation of drive shaft 17 equal to the resonant
frequency of the vibration process machine wp, which is optimal from an energy
standpoint @, = w,. In this case, the value of the cyclic driving force of the controlled
vibration drive will change according to the relationship:

F=F, -sin(a)p 1)), (1)
Where F, - is the amplitude value of the cyclic driving force [3].

PD, 33 35 36 34 41 PV

P
37 38 39

Fig. 4. Unit for moving the second and fourth movable eccentric weights

After establishing the resonant mode of oscillation of the vibratory machine's
working element, the vibration drive control system begins to establish the specified
technologically optimal amplitude of its oscillations. Setting the required amplitude
value of the cyclic driving force Fa of the vibration drive (its correction by +4F) is
accomplished by the control system supplying a certain number of current pulses to
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rotate the shaft of stepper motor 42 by a specified angle a. The magnitude of the
rotation angle a of the shaft of stepper motor 42 and its direction depend on the number
and polarity of the pulses, as well as the angular step of the servomotor itself. The
rotation of the shaft of stepper motor 42 by a specified angle a is transmitted via key
44 to drive cup 43, which also rotates by an angle a. Structurally, the movement of the
drive cup 43 in the direction of the axis of the drive shaft 17 is limited by the locking
sleeve 45 and the end of the shaft of the stepper motor 42.
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Fig. 5. Unit for moving the first and third movable eccentric weights

The controlled symmetrical unbalanced vibration drive operates as follows.
Before starting the controlled vibration exciter, movable unbalances 1 and 2 are
positioned relative to the axis of drive shaft 17, diametrically opposite fixed unbalance
28, so that the angle between the centers of mass of movable unbalances 1 and 2 and
fixed unbalance 28 is equal to. Moving unbalances 3 and 4 are positioned similarly
relative to fixed unbalance 27. Thus, the total static moment of all unbalances relative
to the axis of drive shaft 17 is zero. When the drive motor is turned on, rotational
motion is transmitted to drive shaft 17 via elastic coupling 31, and all unbalances rotate
at the drive motor speed w,, which is set to the optimal speed w, = w, for the vibration
process machine to initiate the specified process operation.

Due to the fact that the cylindrical pins 57 and 56 are simultaneously located in
the through spiral groove KP of the hollow section of the drive shaft 17 and the
cylindrical hole PP of the attachment 6 of the movable eccentric weight, then when
moving along the axis shaft 17 of the movable unbalance 1, the latter rotates relative
to the axis of the drive shaft 17. At the same time, the translational motion from the
running cup 46, through the cylindrical pins 57 and 56, which are simultaneously
located in the cylindrical hole PD of the drive shaft 17 and in the sleeve 64, the inner
rod 58, the cylinder 59 and the bar 60, is transmitted to the third movable unbalance 3.
The sleeve 64 is mounted on bearings 62 and 63 and can rotate freely relative to the
cylinder 59. In this case, the bar 60 is in the groove PV of the outer hollow rod 41.
Thus, as a result of such a kinematic connection, the movable unbalances 1 and 3 move
synchronously along the axis of the drive shaft 17 and around it. Since the drive cup
43 also has a threaded connection with the hollow outer rod 41, then turning the drive
cup 43 by an angle a will also lead to the movement of the outer rod 41 along the axis
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of the drive shaft 17, but counter to the movement of the inner rod 58. This movement
is transmitted through the bearings 33 and 34 to the sleeve 35 and cylindrical pins 36
and 37.

Since the drive cup 43 has a threaded connection with the running cup 46, and
the rotation of the running cup 46 around its own axis is prevented by the locking key
52, which is simultaneously located in the keyway of the guide cylinder 16 and in the
keyways HK of the running cup 46. Thus, turning the drive cup 43 by a given angle o
will lead to the movement of the running cup 46 along the axis of the drive shaft 17.
The movement of the running cup 46 through the cylindrical pins 57 and 56 and the
internal rod 58 leads to the movement of the movable eccentric weights 1 and 3 along
the axis of the drive shaft 17.

Since cylindrical pins 36 and 37 are simultaneously located in the cylindrical
hole PT in Appendix 7 of the movable eccentric weight 2 and in the through spiral
groove KT located along the axis of the drive shaft 17, the movable eccentric weight 2
can perform a reciprocating motion together with the outer rod 41 and simultaneously
rotate together with the drive shaft 17 about its axis. Moving along the main axis of the
drive shaft 17, the second movable eccentric weight begins to return relative to its
central axis due to the fact that cylindrical pins 36 and 37 move along the through spiral
groove KT of the drive shaft 17. Similarly, through the outer rod 41, cylindrical pins
36 and 37 located in the cylindrical hole PM in Appendix 9 of the movable eccentric
weight 4, a synchronous movement of this eccentric weight also occurs.

Since the outer and inner surfaces of the drive cup 43 have threads with the same
pitch but in opposite directions, then when the movable eccentric weights 1 and 3 move
along the drive shaft 17, the movable eccentric weights 2 and 4 move in the opposite
direction. Due to the fact that the cylindrical pins 36 and 37 and 57 and 56 move along
the axis of the drive shaft 17, being in the through spiral grooves KM and KL, KT and
KP, which are in pairs in opposite directions, the synchronous axial movement of the
movable eccentric weights 1, 2, 3, 4 along the axis of the drive shaft 17 leads to their
simultaneous synchronous rotation relative to the axis of the drive shaft 17 and relative
to the fixed eccentric weights 27 and 28, respectively. Thus, when stepper motor shaft
42 rotates by angle a, four movable eccentric masses 1, 2, 3, and 4 rotate synchronously
relative to fixed eccentric masses 27 and 28 by the required angle . This changes the
total static moment of all eccentric masses relative to the axis of drive shaft 17, thereby
providing the required change in the amplitude of the cyclic driving force £AF of the
controlled symmetrical electromechanical eccentric vibration drive.

Since the stepper motor has the ability to maintain a predetermined rotation
angle, this results in the movable eccentric masses being fixed in a specific position
after angle a is adjusted.

The main objective of the automatic control circuit of the vibration drive is to
expand the functionality of vibration technological machines in order to save electricity
consumed for their drive.

This automatic control circuit for the electromechanical drive of vibration
technological machines improves the quality characteristics of the control, namely the
speed of the system (its response to changes in the mass of the working element load)

100



due to the transition from a step-by-step search algorithm for determining the
maximum amplitude-frequency characteristic (AFC) of the vibration machine to a
tracking principle of operation and makes it possible to track over time the phase shift
between the cyclic driving force of the vibration drive and the vibration displacements
of the working element of the vibration machine and, with the help of automatic
correction of the frequency of the cyclic disturbing force of the vibration drive, to
ensure a lag in the phase of oscillations [6] of the working element of the vibration
machine from the oscillations of the cyclic disturbing force by an angle equal to n/2,
which is necessary to ensure a constant resonant mode of operation of the vibration
machine with various variable masses of the working element load and to maintain
optimal oscillation parameters of the working element of the vibration machine from
the point of view of energy consumption.

Furthermore, this control scheme ensures minimal energy consumption for the
vibration drive with constant resonant operation, and also ensures technologically
optimal vibration field parameters with a variable natural resonant frequency of the
vibration machine (in accordance with changes in the mass of the working element).
Thus, this control scheme ensures minimal energy consumption for the vibration drive
with technologically optimal vibration parameters of the working element.

Conclusions. The proposed design of an adjustable electromechanical
symmetrical unbalanced vibration drive and an automatic control circuit for its
operation create a flat vibration field in which the vibrations of the vibratory machine's
working parts follow elliptical trajectories in a vertical plane perpendicular to the axis
of the vibration exciter's drive shaft. This design allows for independent automatic
control of the frequency and amplitude of its cyclic driving force while maintaining the
vibration machine's energy-saving resonant operating mode. This design also improves
the vibration drive's reliability by eliminating jamming of the movable unbalanced
parts as they move along the drive shaft. The proposed automatic control circuit
minimizes energy consumption for the vibration drive while maintaining process-
optimal vibration parameters for the vibratory machine's working part.
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Bagnm MYPABCBKHIY,

CTyAEHT l-ro Kypcy,

1HKEHEPHO-TEXHOJOTIYHUHN (HaKyJIbTET,
BinHMIIbKUMIT HallIOHABHUN arpapHUid YHIBEPCUTET,
Binnuns, Ykpaina

AHAJITAYHUM OTJIsA TEXHIKO-TEXHOJIOI'TYHUX PIIIEHDb J1UIA
HUPPOBI3ALII I'AJTY3I TBAPUHHUIITBA

Anomayia. Y cmammi npoaHanizogaHo Cy4acHi HanpaMu  yugposoi
mpancgopmayii meapunnuymea 6 konmexcmi Industry 4.0 ma oxpecneno ixuii eniug
Ha npoodykmugHicms. Memorw 00cCniodcenHs € BUAGNeHHS NOMEHYIUHUX ULIAXIG
nioBUWeHHs eheKmUBHOCmI 2any3i HA OCHOBI AHANIMUYHO20 021510y CMAHY U
meHOeHyil po3sumKy yugpoeux mexnonoz2iu. Pozkpumo npaxmuuni egpexmu.

Knwuoei cnoea: yugposizayia meapunnuymea, RFID, 6iocencopu,
pobomu3zosane 00iHHs, asmomamuzosane 320008y68ans, mikpoxnivmam, loT, Big Data,
WMYYHUL IHmeNeKm, po3ymMHe ghepmepcmaeo.

Abstract. The article analyzes the modern directions of digital transformation in
animal husbandry within the context of Industry 4.0 and outlines their impact on
productivity. The purpose of the study is to identify potential ways to increase the
efficiency of the industry based on an analytical review of the current state and
development trends of digital technologies. The practical effects are revealed.

Keywords: digitalization of animal husbandry, RFID, biosensors, robotic
milking, automated feeding, microclimate, 10T, Big Data, artificial intelligence, smart
farming

Beryn. CydacHuii arpapHuil ceKTop nepedyBae Ha eTarl aKTUBHOI LU(POBOi
Tpancopmariii, MO € CKJIaJ0BOI TJI00AJIBHOI YETBEPTOi MPOMUCIOBOI PEBOJIOIT
(Industry 4.0). Buxnauku XXI cTOMTTS — 3pOCTaHHS YHUCEIHLHOCTI HACEJICHHS,
MIJBUILEHHS MMOMUTY Ha IPOJIYKTH XapuyBaHHs, HEOOXITHICTh 3a0€3MEeYEHHS CTajIoro
PO3BUTKY Ta €KOJIOT1YHOI O€3MeKH — 3YMOBIIOIOTh HEOOXIIHICTh BOPOBAKEHHS
IHHOBAIIMHUX MIAXO0MIB Yy TBapuHHHUITBI. [{udpoBi TexHOIOTIi CTalOTh OJHUM 13
KIIOUOBUX  (AKTOpIB  MIABUIIEHHS €(EeKTUBHOCTI BUPOOHUIITBA, YMPABIIHHSI
pecypcaMu Ta KOHTPOJIO SIKOCT1 mpoayKiii [1].

B ocranHl pOKM aKTMBHO BIPOBAIKYIOTHCS CHUCTEMH MOHITOPUHTY CTaHy
3I0pOB’S TBapWH, AaBTOMATH30BaHI KOMIUIEKCH TOJIBII Ta JOIHHSA, JaTYUKH
MIKPOKJIIMATy, TEXHOJIOT1i TOYHOTO TBapUHHMIITBA, IO JI0O3BOJISIOTh KOHTPOJIIOBATH
MPOJYKTUBHICTh KOKHOI OCOOMHHM y pealbHOMY uaci. PO3BUTOK IHTEpPHETY peuei
(IoT), Benukux nanux (Big Data) [2], mryuynoro inTenekty (Al) Ta podoTtuzoBanmux

“Haykosuii xepiBumk — Kymayk M., K.T.H., IOUEHT Kadeapu iHKEHEPHOI MeEXaHIiKH Ta
texHosioriyaux mnporeciB B AIIK imxenepHo-TexHonorigaoro gakynprety BHAY
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CHUCTEM BIJIKPUBA€E HOB1 MOJIMBOCTI JIJIS M1JBUILICHHS SKOCT1 YIPaBIIHCHKUX PIIICHb
y TBapUHHULTBI. Taki MiX0Au COPUSAIOTH HE JIMIIE 3pOCTAHHIO MPOAYKTUBHOCTI, a U
3MEHIIICHHIO COOIBApTOCTI MPOAYKIIii, ABUIIICHHIO PiBHS 0100€3MEKH Ta €KOJIOTIYHOT
BIJIMOBIAAIHOCTI arpapHUX MiAIPUEMCTB.

YkpaiHa, SIK KpaiHa 3 OTY>KHUM arpapHUM IMOTEHIIAIIOM, Ma€ 3HAYHUIA TIPOCTIP
Ui BOPOBA/DKCHHS IUQPPOBUX TEXHOJNOTIM y TBapuHHUNTBL. OJHAK Mporiec
udpoBizaIlii CTUKAETHCSA 3 HU3KOIO TPYIHOIIIB: BHCOKOIO BapTICTIO OOJaJHAHHS,
HEJIOCTAaTHBOIO IHPPACTPYKTYPHOIO MIATPUMKOIO Ta OpaKOM IMiATOTOBICHUX (PaxXiBIIiB.
VY 11bOMy KOHTEKCTI HaJI3BUYAITHO BAXKIMBUM € MPOBEJICHHS CUCTEMHUX JOCIIIHKECHb,
aHaji3 CBITOBOI'O JIOCBIy Ta po3poOKa pPeKOMEHJaIliil 100 iHTerparii 1mudpoBux
pillIeHb Y IPAKTUKY BITUU3HSIHHUX rOCHOAapcTB [3].

TakuMm 4MHOM, JOCTIKEHHS! PO3BUTKY HIU(PPOBUX TEXHOJIOT1H Y TBAPUHHHUIITBI
€ aKTyaJIbHUM 1 Ma€ K HayKOBYy, TaK 1 IPaKTHYHY 3HauyylicTe. BoHO cropuse
(dbopMyBaHHIO HOBOI MOJIEJi arpapHOro BUPOOHHWIITBA, OPIEHTOBAHOI Ha 1HHOBAIII,
CTaJIMI PO3BUTOK 1 KOHKYPEHTOCIPOMOXKHICTh Y INI00aNbHOMY MaclITa01.

Mera pochaifKeHb NOJATAaE y MOMIYKY MNOTEHUIMHMX HUISAXIB I1ABUILIECHHS
€(EeKTUBHOCTI TBApMHHHULIBKOI Tajly31 HA OCHOBI AQHAJIITUYHOMY OIJISLY CY4acCHOI'O
CTaHy Ta HampsMIB PO3BUTKY LU(PPOBUX TexHOJOTH. OCHOBHUMH 3aBIaHHSIMU
JOCIIKEHHS €: 1) BH3HAYEHHS KIIOYOBHMX c(ep BIPOBaKEHHs IU(poBizaii; 2)
O3S MPAKTUYHUX TPHUKIIAJIB 3aCTOCYBaHHS HOBITHIX TEXHOJIOTiH; 3) OliHKa ix
€KOHOMIYHOT0, €KOJIOT'TYHOT'O Ta COL[IAJIbHOTO €(EKTY.

Marepiasn Ta mMeroam. Y IOCIIPKEHHI BUKOPHUCTAHO aHalll3 HAyYKOBHUX Ta
aQHAJIITUYHUX JHKEPEII, BKIIOYAIOYM 3BITH MDKHAPOJIHUX OpTraHi3amiil Ta myOJikarii
3apyO1KHHX 1 BITUM3HSHUX HAYKOBI[IB. 3aCTOCOBAHO METO/IM MOPIBHSIILHOTO aHAT3y,
CHUCTEeMaTH3aIlli Ta y3arajdbHEHHS, IO JO3BOJMIO OKPECIUTH CyYacHI TEHJICHIIII
1udpoBizallii y TBApUHHHUIITBI.

BukJsiaa ocHoBHOTro matepiaiy. CyyacHe TBApUHHHUIITBO aKTUBHO BITPOBAIKYE
IM(pPOBI TEXHOJOTIi, $KI JO03BOJIAIOTH MIABUIIUTH €(QEKTUBHICTh BUPOOHHUIITBA,
3MEHIINUTH BUTPATH PECYPCIB, MOKPALIUTH JOOPOOYT TBAPHH 1 3a0€3MEYUTH CTA0IIIbHY
AKICTh TpoAyKuli. OCHOBHI HampsiMu 1UGPOBI3alli OXOIUIIOTh MOHITOPUHT
3I0pOB’s, ABTOMATH3allll0 MPOLECIB, KOHTPOJIb MIKPOKIIMATY, BHKOPUCTAHHSI
HITYYHOTO 1HTENEKTY Ta 0€3MIIOTHUX TEXHOJIOTIH.

MOHITOPUHT 37I0pOB’S Ta NPOAYKTUBHOCTI TBApUH CBHOTOJHI € OJHHM 13
KJIFOYOBHMX HampsmiB HupoBoi TpaHchopmarlii y TBApUHHUITBI. PO3BUTOK cyyacHHUX
TEXHOJOTIM BIJIKpUBAa€ MOXIIMBICTb CTBOPEHHS CHCTEM, SKI 3a0e3MedyroTh
OesnepepBHUiT 301p 1 aHAJI3 JaHUX MPO (Pi310JOTIYHUN CTaH Ta MOBEAIHKY TBAPUH Y
pexumi peanbHoro vacy. lle mo3Bomsie gpepmepam 3HAYHO MIABUIIUTH €(PEKTUBHICTH
YOpPaBIiHHSA CTaJOM, 3MEHLIMTH PU3MKHM BUHUKHEHHS 3aXBOPIOBaHb 1 BOJHOYAC
ONTHUMI3yBaTH BUTPATH Ha JIIKyBaHHS Ta BETEPUHAPHUI CynpoBin [3, 5].

Opnum 13 6a30BUX eneMeHTiB nudpoBoro MoHiTopuHry € RFID-mitku (Radio
Frequency Identification), siki IUPOKO 3aCTOCOBYIOTHCS Ha MOJIOUHHUX Ta M’ SICHUX
dbepmax y kpainax €C, CIIA ta nenani akTUBHIIIE BIIPOBAIKYIOThCS B YKpaini. Lli
MPUCTPOi 3a0€3Meuy0Th YHIKAJIbHY 1J€HTU(IKAIII0 KOXKHOI TBapUHH, IO 3HAYHO
CHpOIIy€E BEACHHS OOJIKY, J03BOJSE aBTOMATUYHO KOHTPOJIOBATH TEPEMIICHHS,
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BIJICT€)KYBaTH Ha/01, MPOBOAUTH BETEpUHAPHI 0OPOOKH Ta (OpMYBaATH 1HIUBITYaJIbHI
icTopii xBopoO. Bukopucrtanus RFID-cuctem inTerpyerbes 3 hepMepchkuMu 6azaMu
JaHUX, 010 CTBOPIOE NOBHY KapTHHY XKUTTEBOrO LIUKIY TBApUHU [6].

Oxpim inenTudikamii, BaXJIWBY pOJIb BIAIrpaloTh O10CEHCOPH Ta HOCHUMI
MPUCTPOT, K1 3aKPIIUTIOIOTHCS Ha TBAPUHAX Y BUIVIAJI HAIIMWHUKIB, OpacieTiB 4u
BYIIHUX Kiinc. BoHu 37aTHi (ikCcyBaTH IMIUPOKUN CHEKTP MapaMeTpiB, Cepel AKUX
TEeMIlepaTypa Tijia, 4acTOTa CEpPLEBUX CKOPOYEHb, PIBEHb AKTHUBHOCTI, TPUBAJICTDH
KYWKH, 4ac BIATIOYMHKY Ta HaBITh NMOKA3HUKU cTpecy. [laHl mepeaaroTbes y XMapHi
CepBICH yIpaBJiHHS (PepMor0, Jie ClielialbHl AITOPUTMHU aHATI3YIOTh 1X, BUSBJISIOUH
BIIXWJICHHS BiJl HOpMU. Hanpukiaz, pi3ke 3HUKEHHsI aKTUBHOCTI MOKE CUTHAII3yBaTH
PO IMOYATOK 3aXBOPIOBAHHS, a 3MIHM Y MOBEIIHIII KOPOBHU JONOMAaraloTb TOYHO
BU3HAYUTHU MEPIOJT OXOTH.

Peanizaiisi Takux TEXHOJOTIA Ja€ 3MOry HE JIMIIE BYACHO J1arHOCTYBaTH
npoOsemMu 31 310pOB’sAM, a i MPOTrHO3yBaTH MPOAYKTHBHICTh TBapuH. Lle ocobnmBo
aKTyaJIbHO /I MOJIOYHOTO CKOTapcCTBa, /e HABITh KOPOTKOYACHE 3HMKCHHS HAJIO1B
YHACIIJOK XBOpOOM TMPU3BOAUTH JO 3HAYHUX EKOHOMIYHUX BTpar. Cucremu
MOHITOPHHTY JT03BOJISIOTH KOHTPOJIIOBATH PETPOTyKTUBHUH ITHKII, TPOTHO3YBATH Yac
OTEJICHHSI Ta CBOEYACHO BXKMBATH 3aXOMIB IS 3aM00IraHHs yCKIIaJHCHHSIM. 3aBIsKU
uboMy (depMep OTPUMYE 1THCTPYMEHT JIsl OUIbIII TOYHOTO MJIAHYBaHHS BUPOOHUIITBA
Ta MABUIIECHHS €()EKTUBHOCTI BUKOPUCTAHHS peCypcCiB [, 6].

[Ipuknagom cyudacHoro pimeHHs € cuctema CowManager (puc. 1), sika 3qaTHa
aHaJI3yBaTH TMOBEIIHKY KOpPIB 3a JOMOMOTOI CEHCOPIB, IO KPIIUIATHCA y BYXO
TBapuHHU. 310paHi JlaHl MepeaaroTbcs y MOOUIbHMM ToaaTok abo BeO-iHTepdelic, a
dhepMep OTpUMYE TTOBIIOMIICHHS PO MOKJIMBI MPOOIEMH 31 3I0POB’SIM, BIIXUJICHHS B
PENpPOIYKTUBHOMY ITUKJII YM 3MIHU Yy pallioHi. 3a JaHUMHU BUPOOHUKIB, 3aCTOCYBaHHS
I[I€i CUCTeMM JI03BOJISIE 3HU3UTU BUTPATU HA BeTepuHapHi mociayru 1o 20 %,
MIJIBUIIUTH TOYHICTh BUSBJICHHS MEPIOAY OXOTH 110 95 % Ta CBOEYACHO BUSIBIISATH
3aXBOPIOBAHHS Y PaHHIX CTAJlIAX, 10 3HAYHO CKOPOYY€E BTPATH MPOAYKTUBHOCTI.

Takum ynHOM, HUGPOBI TEXHOJOTIT MOHITOPUHTY 30POB’Sl Ta MPOAYKTUBHOCTI
TBapUH (HOPMYIOTH HOBY MapaurMy YyHOpaBIiHHS (pepmoro. BoHM mepeTBOpIOIOTH
TpaAMIIiHI METOAU JOTJSAYy 3a XyA0OOK Ha BUCOKOTEXHOJOTIYHUM Mpollec, e
KJIFOUOBY POJIb BIIITPalOTh TOYHICTh, IIBUAKICT PEAryBaHHs Ta JOCTYIHICTb TaHUX Y
pearbHOMYy Yaci. Y MEepCHeKTHBl TaKi CUCTEMH CTaHYTh HEBIJ €MHOIO CKJIAJ0BOIO
«PO3yMHOTO (hepMepCTBa», OPIEHTOBAHOTO HA MaKCUMaIbHY €()EeKTHUBHICTH, CTaJe
BUPOOHMIITBO Ta JOOPOOYT TBapuH [7].

[le omamM 13 HaMsICKpaBIMIUX MPUKIIAIIB IU(PPOBI3aIlii € poOOTU30BaHI TOTIHHI
cuctemu. Taki pimenns, sik Lely Astronaut, DeLaval VMS ta GEA DairyRobot,
3/1aTHI BUKOHYBATH BECh ITUKII JOTHHS 0e3 O6e3mocepenuboi yqacTi groaunu. Cucrema
aBTOMaTUYHO po3mizHae TBapuHy 3a RFID-miTkot0, ineHTHdIKYIOUHM 11 Y cTaml, gaii
B110YBa€ThCSl OUUIIICHHS BUMEHI, TT1]1"€JHAHHS JOLJIbHUX CTaKaHiB, MPOIEC IOTHHS Ta
KOHTpOJb Horo mapamerpiB. [Ipu mpomy 3A1HCHIOETHCS MOCTIMHUN aHaAI3 SIKICHUX
MOKa3HUKIB MOJIOKA — BMICTY XHpYy, OlJKa, COMAaTUYHUX KIITHUH Ta HAasIBHOCTI
MOJIMBUX O3HAK MAacTUTy. Ycs iHpopmallis 30epiraeTbCsi B €IEKTPOHHIN 0asi, 10
n03BoJIsie  (hOpMyBaTH ICTOPII0 TPOJYKTUBHOCTI KOXKHOI KOPOBH, IUIaHYBaTH

104



BETEPUHAPHI 3aX0/I1 Ta CBOEYACHO pearyBaTH Ha BIIXHUIICHHS [4].

O 100

0)
Pucynok 1. CowManager: a) BctanoBieHHst RFID-mitku (Radio Frequency Identification); 6)
iHTepdeiic mporpamu na [IK

He MeHI BaXIMBOIO CKJIaJIOBOIO aBTOMAaTH3alllii € CHUCTeMM po3Jaadi Ta
1HMBITyaJlI30BaHOT0 3rOJIOBYBaHHS KOPMIB. ABTOMAaTHYHI TOAIBEIbHI KOMIUIEKCH
3a0€3MeuyoTh TOYHE JI03YBAHHS PAlllOHIB 3 YpaxyBaHHSIM NOTPeO KOXKHOI TBapHUHH,
[0 BU3HAYAIOTBCSA 1i BIKOM, Macol0 TuIa, (I310JOTIYHUM CTaHOM Ta pPIBHEM
MpOAYyKTUBHOCTI. Hampukmnan, y MOJOYHOMY CKOTApCTBI BHUCOKA TOYHICTH Y
3roJIOByBaHHI KOpPMIB J03BOJISIE YHUKHYTH IMEpPEBUTPAT KOHIEHTPATIB 1 BOJHOYAC
rapaHTye, 0 BUCOKOMPOAYKTHBHI TBAPUHU OTPUMAIOTh HEOOX1THUM 0OCAT TOKMBHUX
peuoBuH. e cripuse He nuIe MiABUIIEHHIO HAJ0IB, a i 30epEeKEHHIO 3I0POB’ S CTaja,
a/pke 30aJaHCOBaHE XapyyBaHHS € OCHOBOIO TPO(PUIAKTHKA METabOTIYHUX
3aXBOPIOBAHb.

BukopucTaHHsS Takux TEXHOJIOT1H J03BOJISIE CYTTEBO 3HU3UTU TPYIOMICTKICTh
BUPOOHMYUX TMPOIECIB, apKe OUIBIIICT PYTUHHHUX OMEpaliii BUKOHYETHCS
apromaTuyHo. [IpariBHuku depmu 30cepelKyroTbesd He Ha (i3uyHid poOoTi, a Ha
KOHTPOJII CUCTEM, aHaJ131 JaHUX Ta MPUHHATTI YIIPaBIiHCHKUX pillieHb. Le BianoBigae
Cy4YacHIM KOHUEMIIi «pOo3yMHOTo (epMepcTBa», € TOJIOBHUM PECYpPCOM CTalOTh
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iHpopmMmaris Ta ii epexTuBHE BUKOpHUCTaHHA. J[0 TOro >k aBTOMAaTHM30BaHI PIIIEHHS
CYTTEBO 3HIXKYIOTh PU3HUK JIIOJCHKOTO (haKTOpa, IMiIBUIIYI0YH CTa0IBHICTD 1 TOYHICTh
BUKOHAHHS TEXHOJIOTIYHUX OTIEPAIIiil.

[ToxazoBum mpukiagom € cuctema TMR Tracker (puc. 2), sika 3abe3nedye
KOHTPOJIb €()eKTHUBHOCTI TpoIiecy TofAiBii. BoHa ¢ikcye KUIBKICTh BUIAHOTO KOPMY,
aHaJli3y€e HOro BUKOPUCTAHHS Ta J03BOJISIE ONITUMI3YBATH PalliOHH Y pEaIbHOMY Yaci.
3a gaHUMH BHUPOOHUKIB, BIIPOBA/DKCHHS TaKUX CHCTEM JIONOMAara€ IMigBUIIUTU
e(eKTUBHICTh BUKOpUCTaHHS KOpMiB Ha 10-15 %, mo mae 3HAYHMI €KOHOMIUHUN
edbext mia pepmu. KpiMm TOro, 3aBasiku ONTHUMI3allli 3TOJOBYBaHHS 3MEHIIIYETHCS
pU3WK BHHHKHEHHS TpPaBHUX PpO3JadiB, KETO3y UM OXHUPIHHS, IO YacTo
CIIOCTEPITal0ThCs MIPU HEPIBHOMIPHOMY UM HAJMIPHOMY CIIOKMBaHH1 KOpMIB [7].

1

BHeceHHA aaHux

PO INFPIGIENTH, FPyNM, pauionn

5

Ananis

NAHUX, NEPEeAaHIX 3 AnCTine
IMiLTYBaua HA KOMNBIOTED

Cxema po6oTtu
nporpamu
TFM Tracker

Po3paua kopmy 3arpyska

no rpynam iHrpigienTie 3rigno
CTBOpeHuX pauiokis

Pucynok 2. Cucrema ynpasnints npouecom roaisiai TMR TRACKER

Takum ywHOM, aBTOMAaTW3allisi BUPOOHUYUX TPOIECIB y TBAPUHHHUIITBI
BIIKpUBAE IIMPOKI MOKIIUBOCTI ISl TIABUINEHHS €QEKTUBHOCTI ramy3i. Bona
3a0e3neuye cTablIbHY SKICTh MPOAYKIlli, CKOPOUY€ BUTPATH HA 0OCIIyTOBYBAaHHS CTaja
Ta BOJHOYAC CTBOPIOE TMEPEAYMOBU JJIsi CTaJOr0 PO3BUTKY (epMepCchbKux
rocrnofapcTB. Y HalOMMmKUIOMy MaWOyTHbOMY caMe€ TO€IHAHHS POOOTU30BAHUX
JOINIbHUX KOMILJIEKCIB, AaBTOMATHYHMX CHUCTEM TOJIBJII Ta IHTEJIEKTyaJbHUX
MPOTpaMHUX TUIATPOPM CTaHE OCHOBOIO «ITUGPOBOT (hepMu», Jie TOJIOBHUM 3aBIaHHIM
MOAMHU Oyne ympaBiiHHS 1H(QOpMaALIHHUMHM MOTOKaMH, a HE BUKOHAHHS (PI3UYHO
BUCHAXJIMBUX OTeparliil.

CrallnpHUN MIKPOKIIMAT Yy TBapUHHUIIBKUX MPUMIIIEHHIX € OJHHUM 13
KITFOYOBHUX YMHHUKIB, 110 0€3MOCepeIHhO BIUTUBAIOTH HAa MTPOIYKTHBHICTH Ta 30POB’ s
noroiiB’s. KommBanHs TeMriepaTypH, BOJOTOCTI YM KOHILIEHTpalli IIKIJJIMBUX Ta3iB
MOXXYTbh CIIPUYHUHUTH CTPEC Y TBAPUH, 3HU3UTH iX IMYHITET Ta HETaTUBHO ITO3HAYUTHCS
Ha HaJ0i, IPUPOCTaX MACH Ta BIATBOPIOBAJBHINA 3mMaTHOCTI. Tomy cydacHi depmu
JiealTi 4acTilie BIPOBAKYIOTh aBTOMATU30BaHI CUCTEMHU KOHTPOJTIO Ta PETYTFOBAHHS
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MIKPOKJIIMATYy, SIKi 3a0€3Me4yI0Th CTajll YMOBH yTPUMAaHHS MPOTATOM YChOTO POKY [2-
5].

OCHOBY Takux pIlIE€Hb CTAHOBJIATH CEHCOPH, L0 OE3MEepPEepBHO BIIACTEKYIOTh
napaMeTpu TOBITPSHOTO cepeloBHUIa. JlaTuMku BOJIOTOCTI Ta TeMIepaTypH
J03BOJISIFOTh CBOE€YACHO BUSIBIIATU BIAXWJICHHS Bl ONTHMAJbHUX 3HAYEHb, aJKE SIK
MeperpiB, Tak i MEPEOXOJOHKEHHS BUKIMKAIOTh HUCKOM(OPT Ta CTPEC y TBapHH.
Cencopu amiaky Ta Byriiekucyioro razy (CO2) KOHTPOIOIOTH SIKICTh TIOBITPSI, OCKITIbKA
MiBUIIEHA KOHIIEHTPAIIs IUX PEUOBUH HE JIMIIIE HETaTUBHO BIUIMBAE HA CAMOIIOYYTTS
TBApUH, aJie ¥ CpUsi€ PO3BUTKY PECIIPATOPHUX 3aXBOPIOBAHb, 3HIKEHHIO allETUTY Ta
3pOCTaHHIO CMEPTHOCT1 MOJIOJTHSIKY .

310paHi JaH1 B peKHUMI PeaTbHOTO Yacy HaJXOIATh 10 aBTOMATU30BAHUX CUCTEM
KEpyBaHHSI BEHTUJIAIIEI0, 0OITPIBOM YM OXOJIOKEHHSAM. Taki CHCTEMHU OINEpPaTUBHO
pearyroTh Ha 3MiHYy apaMeTpiB: BMUKAIOTh BEHTHJISITOPH JUTsl 3HUYKEHHS KOHIIEHTpaIlii
ra3iB, peryJiOl0Th MOTOKH CBIKOTO MOBITPS, aKTUBYIOTh CHUCTEMH OXOJIOXKCHHS Y
creky abo 00IrpiBaJibHI MPUCTPOI Y XOJOAHY NOpY poKy. Lle 1o3Boisie miaTpumMyBaTH
CTAIMi TEMMEpaTypHO-BOJOTICHUM pPEXHUM, B3HIDKYIOYM PH3UK TEIUIOBOTO YU
X0JIOJJOBOTO CTPECY, M0 OCOOJMBO Ba)JIMBO /JII BUCOKOMPOIYKTUBHUX MOJOYHHX
KOpIB, CBUHEH Ta mtuili [3, 6].

BaxnuBOIO TEHJIEHIIE€I0 OCTAHHIX POKIB CTal0 3aCTOCYBAHHS 1HTEJIEKTYJIbHUX
CUCTEM KEpyBaHHS MIKPOKIIMATOM, SKI IHTETPYIOTh JaHI 3 YCIX CEHCOpIB Ta
aBTOMATU30BAHUX MPUCTPOIB y €auHy Iuiatrdopmy. Ha BiaMiHY Bia TpaauiiifHHX
pillieHb, BOHU MPAIIOI0Th HA OCHOBI aJITOPUTMIB IITYYHOT'O 1HTEJIEKTY Ta MPOTHO3HOL
aHAJIITUKHY, 1110 JI03BOJIsIE BPaXOBYBATH HE JIMIIE IOTOYHUM CTaH CepeOBHUILA, aje U
nepeadadaTd MOMUIIMBI 3MIHM 3aJ€KHO BiJl 30BHIIIHIX TMOTOAHUX YMOB YH
OilosoriuHOTO pUTMY TBapuH. e 3abe3medye OBl TOUHE PEryJIIOBaHHS MapaMeTpiB
MIKPOKJIIMATY, CIIPHSE ONTUMI3AIlil €HEPTOCIIOKUBAHHS Ta T ABUIIIEHHIO €KOHOMIYHO1
e(EeKTUBHOCTI (pepMHU.

[Ipuknagom cydacHoro pimeHHs € Smart Barn Systems, ikl mOo€qHYIOTh yci
CEeHCOpU Yy €IuHy UudpoBy 1H(pacTpykTypy ynpasiiHHS (epmoro. Taka cucrema
103BoJIsie hepMepy Y OyIb-IKHii MOMEHT NIEPETJIsiIaTy CTaH MOBITPS y MPUMIIIIEHHSIX
yepe3 MOOUTBHHIA JT0AATOK UM KOMIT IOTEp, OTPUMYBATH CIIOBIIICHHS MPO KPUTHYHI
3MIHM MapaMeTpiB Ta BIIJAJEHO peryjoBatu poOoTy oOnagHaHHs. JlocBifg
BIPOBA/KEHHS MOJIOHUX TEXHOJIOTIN y KpaiHax €Bponu Mokasas, 10 CTAaOUTbHUN
MIKPOKJIIMAT 37IaTeH MiABUINUTH Hag0i Mojoka Ha 8—12 %, MOKpaImUTH KOHBEPCitO
KOPMY y CBHHAPCTBI Ha 5—7 % Ta 3HU3UTH CMEPTHICTh MOJIOJTHSAKY NTHII 10 15 % [1-
4].

OTxe, MATPUMAHHS CTAOUTHPHOTO MIKPOKIIMATY 3a JOMOMOTOI IU(POBUX
TEXHOJIOT1M CTa€ HEBiJ €MHOIO CKJIAQI0OBOIO Cy4aCHOTO TBapMHHMITBA. lle He muie
CHpuUs€ MiIBUILEHHIO 100po0OyTy TBapuH, a i 3a0e3neuye eKOHOMIYHY BUTOAY MJIst
TOCMOAapPCTB 3aBASKHA 3pPOCTAHHIO TPOAYKTUBHOCTI Ta CKOPOYCHHIO BHUTpAT Ha
JKyBaHHS 1 NpOoIIAKTUKY XBOP0O. Y NMEpCHeKTUB1 IHTErpOBaHI CUCTEMHU KEPyBaHHS
MIKPOKJIIMATOM Y TIO€JJTHAHH1 3 eHepro30epiratouuMu TEXHOJIOTIIMA CTAaHYTh OCHOBOIO
«pO3yMHHX (epM», OPIEHTOBAHUX Ha cTaje Ta pecypcoedeKTHBHE BUPOOHUIITBO [2,
4].
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BucnoBknu. IIpoBeneHe AOCHIDKEHHS TMIATBEPAWSIO, IO IUdpOBI3allis
TBapUHHUIIBKOI Taly3l € OJHUM 13 KIIOYOBHUX HANPSMIB MiABUIICHHA €(QEKTUBHOCTI
arpapHoro BHpPOOHHMIITBA B YMOBax TIJ00anbHUX BUKIHUKIB XXI CTOMITTS.
BuxopucTtanss cyyacCHUX T€XHOJIOT1H MOHITOPUHTY 3/I0pOB’sl TBAPHH, aBTOMAaTH3aLIl]
MIPOLIECIB rOJIIBIII Ta TOTHHS, @ TAKOK CUCTEM MIATPUMAaHHS CTaOLIBHOTO MIKPOKJIIMATy
3a0e3neyye SIKICHO HOBHMM PiBeHb YMPaBIiHHS BHUPOOHUIITBOM, OpPIEHTOBAHHUU Ha
TOYHICTh, IIBUJIKICTh pearyBaHHs Ta 3MEHIIECHHS JIIOJICEKOTO (haKkTopa.

Amnami3z mokazaB, 1o BropoBamkeHHs RFID-MiTok, 010CeHCOpIB 1 XMapHUX
CEpBICIB yIPaBIiHHSI (PEPMOIO CIIPHUSE 3HKSHHIO PU3HUKIB 3aXBOPIOBAHb, ONITUMI3allll
BUTpAT HA BETEPUHAPHI MOCIYTH Ta MIJBUIIEHHIO BITBOPIOBAILHOI 3/TATHOCTI CTaja.
PobOotn3oBani I01IpHI KOMIUIEKCH W aBTOMATH4YHI CUCTEMH TOMIBJII JOBEJIU CBOIO
e(EeKTUBHICTh y 3MEHIIEHHI TPYAOMICTKOCTI POOIT, MiJABUIICHHI SKOCTI MOJOYHOL
MPOJYKIIi Ta paifioHai3aiii BUKOPUCTaHHS KOPMOBHUX pecypciB. Bukopucranus
TaKuX pilleHb J03BOJISIE MIABUIIUTH Hao1 Ha 10—15 %, ckopoTUTH BTpaTH KOpMY Ta
3HU3UTHU PU3UK META0OIIYHUX 3aXBOPIOBAHb.

OcoOnuBe 3HaYeHHsI Ma€ UU(PPOBUN KOHTPOIb MIKPOKIIMATY, SKUW 1HTETpye
JaHl BIJ CEHCOpIB TeMmIeparypu, Boiorocti, amiaky Ta CO: y €IMHy CHUCTEMY
ynpaininHsa. lle m03Bosise MATPUMYBaTH ONTHMAalbHI YMOBH JUIsi TBapuH, IO
0e3IocepeIHbO BIUTMBAE HA iX MPOAYKTUBHICTH 1 J0OpoOyT. IlpakTuuHi pe3yibratu
BIIPOBA/DKEHHSI TAKUX CHUCTEM Yy TPOBIIHUX €BPONEHCHKUX TOCHOIAPCTBAX
3aCB1IYYIOTh iJIBUILIEHHS HA/101B MoJloka Ha 8—12 %, mokpalieHHs: KOHBEpCii KOpMIB
y CcBUHApCTBI Ha 5—7 % Ta 3HM>KEHHS CMEPTHOCTI MOJOJHAKY nTulll 10 15 %.

TakuMm YuHOM, HHUQPPOBI TEXHOJOTi y TBaAPUHHUITBI (OPMYIOTH OCHOBY
«PO3yMHOTO (hepMepCcTBay, IO MOEHYE 1HHOBAIIII, €KOJIOTIYHY BIAMOBIIAIBHICTh Ta
€KOHOMIYHY JOLUIbHICTD. [lmst Ykpainu, 3 i MOTYyKHMM arpapHAM IOTEHIIAIOM,
aKTyaJbHUM 3aBJaHHIM € CTBOPEHHSI CHPUSITIUBUX YMOB JUIsl 1HTErparili nudpoBux
pillleHb Yy TPaKTUKy BITYU3HAHUX TOCHOJAPCTB, 30KpEMa IUISIXOM PO3BUTKY
1H(PaCTPYKTYypH, MiAITOTOBKHU KaAPiB Ta CTUMYJIFOBAaHHS 1HBEeCTULIN. Lle 103BOIUTh HE
JUIIEe MIABUIIMTH MPOAYKTUBHICTH Ta SKICTh MPOAYKIII, a W 3a0e3neduTH
KOHKYPEHTOCIPOMOXKHICTh ~ Ha  CBITOBOMY  PHHKY, 3pOOMBIIMA  BITUM3HSHE
TBapPUHHUIITBO OLIbII IHHOBAI[IMHUM 1 CTaJINM.
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Napuna MABJIIOK™,

Mmarictpa 1 poky HaBYaHHS,
1H)KEHEPHO-TEXHOJIOTTYHUHN (DaKyIbTET,
BiHHUIBKMI HALIIOHATIBHUN arpapHUM YHIBEPCUTET,
Binnuns, Ykpaina.

AHAJII3 EOEKTUBHOCTI 3ACTOCYBAHHA
MYJIBbTUCHHEKTPAJIBHUX 3HIMKIB 3 BIIVIA IJIS1 OHIHKA CTAHY
IHOCIBIB

Anomauin. Y cmammi Oocniodxcyemocs e@ekmueHicmb  3aCMOCY8AHHS
MYTbMUCNEKMPATIbHUX 3HIMKIG 13 Oesninomuux nimanvhux anapamie (BIIJIA) ons
OYIHKU cmaHy nocigie. Poszensanymo modciueocmi GUKOPUCMAHHS 8e2emayiuHux
inoexcie (NDVI, GNDVI, SAVI) ona ceoeuacnoeo useieHHs cmpecosux (paxmopis,
no8 a3anux i3 0epiyumom 80102U, NOHCUBHUX PEUOBUH, X80POOAMU MA WKIOHUKAMU.
lloxazano nepesacu BIIJIA y 3a6e3neuenni 8ucoxoi moyHocmi ma OnepamuHOCmi
MOHIMOPUH2Y, WO CHPUAE NIOBUWEHHIO YPOICAUHOCMI, OnmMuMizayii pecypcis i
PO3BUMKY MEXHOI02IU MOYHO20 3eM1epodCmaa.

Knwuosi cnosa: mynomucnekmpanvhi 3nimku, bIIJIA, oyinka cmany nocisis,
NDVI, moune 3emnepobcmeo, MOHIMOPUHe.

Annotation. The article examines the effectiveness of using multispectral images
from unmanned aerial vehicles (UAVS) to assess crop conditions. It considers the
possibility of using vegetation indices (NDVI, GNDVI, SAVI) for the timely detection
of stress factors associated with moisture and nutrient deficiencies, diseases, and pests.
The advantages of UAVs in ensuring high accuracy and efficiency of monitoring are
demonstrated, which contributes to increased yields, resource optimization, and the
development of precision farming technologies.

Keywords: multispectral images, UAVs, crop condition assessment, NDVI,

1>Haykoswii kepiBauk — Himmakos 1. B., acuctent kadeapa arpoimkeHepii Ta TEXHIYHOTO CepBicy

109


https://doi.org/10.5513/JCEA01/23.3.3543
http://dx.doi.org/10.20517/ir.2025.22
https://doi.org/10.1007/s43926-025-00119-3
https://agroinmash.com/tekhnika/sistema-upravlinnya-protsesom-godivli/

precision farming, monitoring.

Beryn. CyyacHuii po3BUTOK arpapHOTo CEKTOpY YKpaiHu Ta CBITY HEMOYKIIMBHMA
0e3 BNPOBAHKCHHS I1HHOBAIlIMHUX TEXHOJOTIH, CHOPSIMOBAHUX Ha IIIIBUIICHHS
MPOAYKTHUBHOCTI, €PEKTUBHOCTI BUKOPUCTAHHS PECypCiB Ta 3MEHIICHHS] HETaTUBHOTO
BIUTMBY Ha AOBKULISA. OJHUM 13 KIIOUOBUX HampsiMiB HU(POBI3allii CLIbCHKOTO
rOCIo/apCTBa € JAWCTAHIIWHUN MOHITOPUHT CTaHy IIOCIBIB 13 BHUKOPHCTAHHSAM
Oe3mutoTHUX JiTanbHuX anapaTiB (BITJIA) Ta MyIbTUCTIEKTPAIBHUX 3HIMKIB.

B yMoBax rmoGanpHUX 3MiH KJIiMaTy, HECTaOlIbHOCTI IMOTOJHHUX YMOB Ta
3pOCTaHHS IIIH Ha MaTeplaJbHO-TEXHIYHI PECYpCH, arpOBHUPOOHUKH CTHUKAIOTHCS 3
HEOOX1THICTIO TOYHOT'O KOHTPOJIIO 3a CTAHOM IIOCIBIB Ha KOXKHOMY €Talll BereTallii.
Tpaauiiiini MeToIu OOCTEXKEHHS IOJIIB, K1 MependadaroTh BI3yaIbHUN OIS abo
B1I0Ip 3pasKiB, 4acTO € TPYJAOMICTKUMH, 3aTpaTHUMHU 3a 4acoM Ta HE 3aBkKIU
Bi0OpakaroTh MOBHY KapTUHY CTaHy arpoIeHO3y. Y 3B’S3KY 3 UM aKTyaJlbHUM CTa€
BUKOPHUCTAHHA CyYaCHUX TEXHOJIOTIA JMCTAHIIHHOTO 30HAYBaHHS, IO JO3BOJISIOTH
OTPUMYBATH JaHi OMEPATUBHO, 3 BHCOKOIO MPOCTOPOBOIO Ta YAaCOBOIO PO3ALIBHOIO
3IaTHICTIO.

OcoOnmuBy  yBary B OCTaHHI  POKM  IPUBEPTAE  3aCTOCYBAHHS
MYJIbTUCHEKTPAIbHUX KaMep, BcraHoBlieHUX Ha BILJIA. Taki cuctemu 103BOJISIOTH
3M1MCHIOBATH 3HOMKY Yy PI3HUX CHEKTpaJbHUX Jlana3oHax (30KpeMa 4YepBOHOMY,
OJIM>KHBOMY 1H(PpauepBOHOMY Ta 3€JIEHOMY), IO JA€ MOXJIUBICTH PO3pPaxOBYBATH
Bereramiital iHAekcn — NDVI, GNDVI, SAVI ta ixmi. Li iHAEKCH IIHPOKO
BUKOPUCTOBYIOTBCS JJII BU3HAYEHHSI PiBHSA (POTOCHHTETUYHOI aKTUBHOCTI POCIIHH,
BUSIBJICHHS CTPECOBUX (DaKTOPIB, OIIIHKKA O10MacH Ta MPOTHO3YBAHHS BPOKAWHOCTI.

3aBasku BIIJIA arpapii OTpUMYIOTh MOKIIUBICTh IIBHJIKO ¥ JI€TAIbHO
aHaJ13yBaTH BEJIMKI ILIOII TMOCIBIB, CBOEYACHO BHUSBIIATH MPOOJEMHI JUISTHKH Ta
NpuiiMaTH OOIPYHTOBAHI YMPABIIHCHKI PIIIEHHA. Y TMOPIBHAHHI 13 CYIyTHUKOBUMU
3HIMKaMu, MYJbTUCIEKTpaibHa aepo3iiomka 3 BIIJIA 3abesneuye 3HAYHO BHIIY
TOYHICTbH 1 JO3BOJISIE MPOBOAUTH MOHITOPUHT HaBITh Y XMapHy IMOTOJly YU 3a YMOB,
KOJIM MOTPiOHA OTIEPATUBHICT Y MPUHHATTI piticHb. [1]

BukopuctaHHs JaHUX MYJBTUCIEKTPAIBLHOT 3WOMKH BIJKPUBAE MIUPOKI
MO>KJIMBOCTI JIJISl pealtizaliii KoHuerii Tounoro 3emiiepodcta. Ha ocHOBI oTprmaHOi
iHdopMaIlli MOXHa ONTHMI3yBaTH HOPMH BHECEHHS JOOPUB, PETYJIOBATH PEKUM
3pOIIEHHS, 3IHCHIOBATH QJPECHHM 3aXHUCT POCIMH BiJl MKIAHUKIB 1 xBopoO. Ile
JI03BOJISIE HE JIMINE MiABUIIUTH BPOXKAaWHICTh, alieé ¥ 3HAYHO CKOPOTUTH BUTPATH HA
peCcypcH Ta 3MEHIITUTH HETaTUBHUIA BILTUB Ha HABKOJIUIITHE CEPEIOBUIIIC.

AKTYalbHICTh JOCHIDKEHHSI MOJISITa€ Yy HEOOXIAHOCTI OLIHKK TMPAaKTHYHOI
e(EeKTUBHOCTI 3aCTOCYBaHHS MyJbTHCHEKTpalibHUX 3HIMKIB 13 BIIJIA B ymoBax
Cy4acHOTO arpoBHpoOHWIITBA. He3Bakarounm Ha MIHPOKE TMOMIMPEHHS JaHUX
TEXHOJIOT1M y CBITI, B YKpaiHl iX 3acToCyBaHHs Juile HaOupae oOepTiB, a OTXKe
MoTpedye IPYHTOBHOTO aHaJIi3y Ta aanTarlii 10 MICIIEBUX arpOKJIIMATUYHUX YMOB.

Buxiaan ocHoBHoro marepiany. IloBHuii mnporec oOpoOku 300pakeHb
BKJIFOYA€ TIPOXOJKEHHS HU3KHU CKJIAJIHAX €TamiB, KOKEH 13 SKMX Ma€ CBOi BUIU Ta
MeToau BUKOoHaHHs . L{e 1ae 3Mory oTpumaTu moBHUIM Habip KOPUCHOT iHGOpMAITii TPo
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CTaH IMOJIIB Ta BHUPOIIYBAaHMX HAa HUX CIIBCHKOTOCMONAPCHKHUX KYJBTYp y BHIJISII
MYJIbTUCHIEKTPAIbHUX 3HIMKIB. Y3arajgpHeHa cxema OOpOOKHM Takux 300paKeHb Y
arpOMOHITOPUHTY HaBe/JCHa Ha puc. 1.

‘ Oipolika MyALTHCHEKTPANLHHX 300pPakeHs B ATPOMOHITOPHHTY |

%| Pajiiomerpuyne kanibpyBasHa 3HIMKIB |

—)| Pajiomerpuuna kopekuisn Brausy arMocdieph I

Eran nonepennkoi o6poGim }——)‘ BignosnenHs nponymeHnx mecenis I

-—)| Konrpacrysanus

ﬁ-‘ Dinkrpanis ‘

%| l'lepel BOPEHHH KOJII:i)p}’

—)| AHAII3 FOJIOBHHX KOMIOHEHTIB

ﬁ| CrekrpalibHe pos3jiiieHHs

Ertan rematiunoi 00podku }—

—)‘ Infekcanis so0paneHHs

—)| Knacuikauii I

-%‘ BusHaueHHs KINBKICHHX NOKAZHHKIB

Puc. 1. Cxema 00poOKH MyIbTHCTIEKTPATIbHUX 300paKeHb B arPOMOHITOPUHTY

OcHoBHI eTanu 00pOOKH MYJIBTUCIIEKTPATIbHUX 300pakKEHb.

O6poOka MyJIBTUCHEKTPATBHUX 300pak€Hb BKJIIOYAE JIBa KJIOUOBI €TaIlu:
MOTEPETHIO OOPOOKY Ta TEeMaTUYHY 0OpPOOKY.

[Tonepenus o0poOka momsirac y KOPEKIl Ta TMOKPAIIeHHI SKOCTI 3HIMKIB,
OTPUMAHHUX 32 JIOMOMOT0I0 KOCMIUHOT a00 aepodoTo3iioMku. Baxx1nmBo BpaxoByBaTu,
0 JesKi METOAW TMOKpaileHHs (Hanmpukiaa, ¢GuibTparlis abo 3MiHa KOHTPACTY)
MOXYTb 3MIHIOBATH CIIEKTPajbHI XapaKTepUCTUKH 300pakeHHs. Uepes e micis iX
3aCTOCYBaHHS HEMOKJIMBO BHKOPUCTOBYBATH METOJU TEMAaTUYHOI OOpOOKH, IO
0a3yl0TbCA Ha aHali31 CIEKTPAIbHOI SICKPAaBOCTI MIKCEIIB, TaKl K Kiacudikaiis ado
apu(MeTHYHI TIEPETBOPCHHS KaHAIB. [2]

Tematuyna 00poOka nependavae po3ni3HaBaHHs Ta AU (PyBaHHSA 00 €KTIB 1
SABUII Ha 3HIMKax. [Ipu 11boMy 3aCTOCOBYIOTHCS Pi3HI KoJipHi cuctemu — CMY,
CMYK, HIS, RGB, nceBnokoJiipHi cHCTeMH a00 MEPETBOPEHHS SICKPABOCTI Y KOJIIP.
Hampuknan, y cucremi RGB konmbopoBe 300paskeHHS Ha MOHITOpT (OPMYETHCS
IIUISIXOM KOMO1HYBaHHS TPhOX OCHOBHHX KOJIOPiB: 4epBOHOTO (R) 3 M1OBKMHOIO XBHIII
0,7 mxMm, 3enenoro (G) — 0,5461 mxMm ta cunboro (B) — 0,4358 Mkwm.

[Tonepenus 06poOKa MyJIBTHCTIEKTPAIBHUX 300pa’KEHb

[Tommepennst 00poOKka MyJIBTHCIIEKTPATBHUX 300paK€Hb BHUKOHYETHCS MJIS
M1ITOTOBKH 3HIMKIB JI0 MOJAJIBIIOTO aHaII3y 3 METOIO BUSIBJIICHHS a00 pO3Mi3HABaHHS
00’€KTIB Ta SBHII, a TAaKO)X BHU3HAYCHHSA KUIBKICHMX MOKa3HHUKIB. /[0 OCHOBHHX
METO/AIB MOMNepeAHboi OOpOOKM  HallekaTh: PpaJlOMETPUYHE KalliOpyBaHHS,
pagloMeTpuyHa KOPEKIIs BIUIMBY aTMOC(EpH, BIJHOBICHHS MPOMYIIEHUX MIKCENTIB,
KOHTPAacTyBaHHS Ta (PUIbTpaLisl.
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Panmiomerpuune kamiOpyBaHHS [JO3BOJISIE TIEPETBOPUTH «CHUPI» 3HAYCHHS
sckpaBocti (DN — Digital Number), orpumani 3 amapariB, y (Hi3udHi OJUHUII, IO
3a0e3neyye MOPIBHAHHICTH 3HIMKIB 13 pi3HHUX Jkepen. Dopmyna kamiOpyBaHHS B
ONITUYHOMY Jl1alla30H1 BUTIIAIAE TaK:

B, =K, *DN + C, (D

ne —B, enepretmyHa sckpaBiCTh A cHekTpaidbHoi 3oHu Z; K, —

KaTiOpyBaJIbHAM KOS(DIIIEHT, a — KOHCTAHTA, 110 BIAMOBIIa€ MiHIMaJILHOMY 3HaYEHHIO
SCKPaBOCTI 7S I1i€1 30HU.

ATMOCQepHi BIUIMBH, Takl SIK MOTJIMHAHHS Ta PO3CIIOBAHHSA XBHJIb O30HOM,
BO/sIHOIO Mapoto, CO2, MHIIOM, AUMOM 1 XMapamH, MOXYTb CIIOTBOPIOBATH 3HIMKH.
Jlns kopekiii 3aCTOCOBYIOTHCSI MaTeMaTH4YHI MOJEN1 aTMoc(epu 3 ypaxyBaHHSIM
pO3CiIOBaHHS, CE30HYy Ta MeTeoJaHux. JloJaTKoBO BUKOPUCTOBYIOTh HA3E€MHI
BUMIPIOBAaHHA B1JIOMBHOI 3IaTHOCTI 00’€KTIB MiJl Yac MOJbOTY amapaty. Hampukiazn,
XMapHu Ta TyMaH J00pe MOMITHI Ha BOJHUX TMOBEPXHSX, /i€ CIEKTpajibHa B1AOMBHA
3IaTHICTh OJM3bKa A0 HyJs, L0 JO3BOJSE OLIHIOBATH BMICT BOJSHOI Mapu Ta
aepo30iiB. [4]

OpHuM 13 3aBJlaHb NONEPEIHBOT OOpPOOKH € yCyHEHHS N€(EKTIB Ha 3HIMKaX,
TaKUX AK IPOIYIIEH] MiKcell, HU3bKa KOHTPAcTHICTh abo mym. [IpomymieHi mikceni
MOXYTh BUHMKATU IIiJT 4ac 3WOMKHU abo mepenayl AaHUX, 1HOJI 3aMIHIOIOUU PSIKU
CyCITHIMM 3HAUYCHHSMU. BiHOBIIEHHS 3/1IMCHIOETHCS 3a JOTMOMOTOI0 1HTEPHOJISIIIT 3
MIEBHOIO MOXUOKOIO.

[IpobGnema HU3BKOI KOHTPACTHOCTI BUPINIYETHCS NMUISAXOM IU(POBOI 00poOKHU
300paKeHb:

o JliniliHe poO3TATYBaHHS TICTOTpaMM — BCl 3HAYEHHS  SICKPABOCTI
MePEPO3NOUISIOTHCS HA BECh MOKIIUBUM iHTEepBan (0-255);

o Hopwmamizamis ricrorpamMmu — pO3TATYETHCS JUIIE AUISHKA TICTOTpaMU 3
HaMO1IBIION IHTEHCUBHICTIO;

o BupiBHIOBaHHS ricTOrpaMyd — 3HAYEHHS SICKPABOCTI 3MIHIOIOTHCS TaK, 1100
JUTSL KOSKHOTO PiBHA OyJia OJHAKOBA KUIBKICTh MIKCEJIB.

Puc. 2. Metoau niABUILIEHHS KOHTPACTHOCTI 300paykeHHs: a — MOYaTKOBE 300pakeHHs; O —
300pa)K€HHS Miclis JIHIMHOTO PO3TATYBaHHS TCTOTPaMU; B — 300pakeHHS MMICIs HOpMati3allii
ricrorpamu; T — 300paXeHHs IicJisl BUPIBHIOBAHHS TiCTOrpaMHu

®inbTpalis 300pakeHb.

Bynp-siki peasibHI 3HIMKH MICTSATh €la00 BUpaXeHl 00’€KTH Ta BUIAJIKOBI
nepenkou (yMu). Y CyHyTH Taki 1edextu 103Bossie GinpTpaltis 300paxenss. OauH
13 HAWUOPOCTIMIUX METOMIB — TEPETBOPEHHS B KOB3HOMY BikHI. [lim ywac mporo
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NEepPETBOPEHHS KOKHOMY MIKCEIII0, AKWi nepedyBae B IIEHTP1 BikHa (Hanpukiam, 3%3
a00 5X5 miKceliB), MPUCBOIOETHCS HOBE 3HAYEHHS, 110 BU3HAYAETHCS 3a (PYHKITIEIO
SCKPaBOCTI CYCIJIHIX MIKCENIB 13 3aCTOCYBaHHSIM BaroBHX Koe]ili€eHTiB. BikHO
MTOCYBAETHCS 110 300paKEHHIO Ha OJMH ITIKCEJb 10 ITOBHOTO OXOTUICHHS 3HIMKa. Barosi
Koe(IlI€EHTH MOXHA KOPUTYBATH 3aJI€KHO B LIJEH Nermu@pyBaHHS.

TemaTruHa 00poOKa MyJIBTUCIIEKTPATIHLHUX 300pakeHb. 3]

Ha mpomy erami oOpoOKM aHaMI3yIOThCS IMIATOTOBJIEHI MYJBTHCIEKTPAJIbHI
3HIMKH IS OTPUMaHHS KOMIUIEKCHOI 1HQopmarii mpo cTaH TOJIB Ta
CUIBCHKOTOCTIONAPCHKUX ~ KyJNbTyp. OCHOBHI ~METOAM TEMAaTUYHOI  0OpOoOKHU
BKJIIOYAIOTh: TIEPETBOPEHHS KOJIBbOPY, aHAJ3 TOJOBHUX KOMIIOHEHTIB, CIIEKTpalbHE
po3aineHHs, Kiacuikaiiro, IHIEKcarilo 300pakeHb Ta BU3HAYEHHS KUTbKICHUX
MMOKa3HUKIB.

[lepeTBOpEHHS KOILOPY N03BOJISIE BUILIATA 00’ €KTH, SIKi C1ab0 BIAPIZHIIOTHCS
3a ACKpaBicTIO. 300payKEHHSI MOKHA TIPEICTABIIATH B HATYpaIbHUX a00 HEPUPOTHHUX
KoJIbopax. Y HaTypalbHHX KoJibopax kaHaiu R, G, B BianoBifaioTh BiAMOBIIHUM
KaHaJlaM 3HIMKa. Y HENPUPOJHUX KOJbOpAaX 3HAYEHHS KaHajiB 3MIIIYIOThCS,
HaIPUKJIIA, MiICTABIAI0YN BUCOKI 3HAUCHHS SICKPABOCTI B KaHal R 1 HU3bKi B KaHAIU
G Ta B, mo Hagae 300pa)keHHIO YEpPBOHYBAaTHX BIATIHKIB. HaTypanbHi Koabopu
MIJIXOMATh JUIsl BU3HAYCHHS OO0’€KTIB, a HEMPUPOAHI — JJIs iX PO3AUICHHS YU
BU/JIIJICHHSI KOHTYPY.

Amnaniz ronoBHux kommnoHeHTIB (PCA) 3actocoByeThcsi miis  00poOKuU
MYJIBTUCHIEKTPAJIbHUX KOPENbOBAHUX JAaHUX. 3 HOTO IOIIOMOT0I0 MOKHA:

o CTBOpIOBaTH KOJHOPOBI 300paXKEHHS 3 TPHOX TOJIOBHUX KOMIIOHEHT, HaBITh
AKIIO 3HIMOK MICTUTh OUIbIIE CIEKTpadbHUX KaHamiB. llepii ABI-TpM KOMIIOHEHTH
3a3BUYail OMUCYIOTh OUIBIIICTh 3MIH CHEKTPAJIbHUX XapaKTEPUCTHUK, TOAl SK IHIII
MOXYTh MICTUTH IIyM. BiIKumgaHHS APYTOPSIHUX KOMIIOHEHT J03BOJISE 3MCHIIUTH
o0car gaHux 6e3 3Ha4yHOoi BTpaTH 1H(opMarlii.

Take nmepeTBOPEHHS 3aCTOCOBYIOTH ISl cepii 3HIMKIB, 3p00JIEHUX Y PI3HUH Yac
1 IPUBEJICHUX JI0 €IMHOI CUCTEMHU KOOPJMHAT, 00 MPOCTEXKUTH JUHAMIKY 3MIH, sIKa
SCKpPaBO MPOSIBISETHCS B OAHIN a00 JBOX FOJIOBHUX KOMIIOHEHTAaX.

OpuH miKceNb 3HIMKAa MOYKE OXOILTIOBATH BIJ IEKIIBKOX JI0 TUCSY KBaAPATHUX
METpIB 1 MICTUTH 1H(POPMAIIIIO TIPO TPYIy 00’ €KTIB, a HE PO OKPEeMHU U eneMeHT. [l
pO3Mi3HaBaHHS OO0’€KTIB, MEHIIMX 3a pO3MIp MIKCENs, 3aCTOCOBYIOTb MeETOJ
CHEKTPAJIBLHOTO Po3ijieHHss. Voro cyTh momsrae B aHami3i 3MilIAHHX CIEKTPiB
[UIIXOM TIOPIBHAHHS 1X 13 BIJOMHUMH «YUCTHUMH» CHEKTpaMu (Hampukiaj, 3i
criekTpasibHUX 01010TeK). Ilicas OLIHKMA CIIBBIJHOIIEHHS YHCTOTO CIHEKTpa Ta
JOMIIIOK JJI KOXKHOTO TiKceNss (OpMYyeThCs 300pakeHHs, A€ KOJIp TMIKCces
B1J100paka€e JOMIHYIOUM KOMIIOHEHT CIIEKTpa.

Jlnsi  aBTOMATHU30BAaHOTO PO3MOJUTY TMIKCETiB Ha rpynu (KJIacH), 10
BIJINOBIJIAIOTh PI3HUM 00’ €KTaM, BAKOPUCTOBY€EThCA KJIacu(pikauisi. Bona OyBae 1Box
THUITIB;

o Knacudikamis 3 HaBYaHHIM — KOXEH MIKCEIb MOPIBHIOETHCA 3
€TaJIOHAaMM, TICAS YOr0 BIIHOCHUTBCA O HAWOUIBII BIAMOBITHOTO  KJIACy.
BukopucTtoByeThCs1, KOJIM B1IOMO, 5IK1 00’ €KTH MPUCYTHI HA 3HIMKY, KIJIbKICTh KJIaciB
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Hepenuka (10 30), 1 BOHU YITKO PO3PI3HSIIOTHCS.

o Kaacudikauisn 6e3 HaBYaHHSI — MIKCeNl TPYMYIOThCS aBTOMATHYHO Ha
OCHOB1 CTaTUCTUYHOTO PO3MOJIIY SCKPABOCTI. 3aCTOCOBYETHCS, SKIIO 00 €KTH
HEeB1IOMI 3a3nanerinp, ix Oarato (monam 30) 1 BOHM MarOTh CKJIAJIHI MEXIi; 4acTo
BUKOPHUCTOBYETHCS K MOMEPEHIN eTar nepe Kiacugikaiiero 3 HaBYaHHSIM.

[Ipu pocmimxeHHI 00’€KTIB, KOJW BaXJIWBI HE aOCOJNIOTHI 3HAYCHHS, a
CHIBBIJTHOIIGHHSI SICKPABOCTI B PI3HMX CHEKTPAJbHUX KaHallaX, 3aCTOCOBYIOTH
ingexkcaniro 3o00paxkeHb. KokeH TiKceab OOYHCITIOETBCS 3a apuU(METHUHHUMU
omeparisiMi MDK KaHajaMu, IO JO03BOJISIE€ YITKIIIE BUIUIATH TOTPIOHI 00’ €KTH
MOPIBHSHO 3 BUXIIHUM 3HIMKOM. [5]

Cepen ycix MeETOAIB TEMaTWYHOI OOpPOOKHM i  arpOMOHITOPUHTY
HAWTIOMMPEHINIO € BHUKOPUCTAHHS BereramiiHux iHgekciB, Takux sk EVI2,
GNDVI, NDVI, NDVI contrast. Ha puc. 3 nmoka3aHo nopiBHsHHS 300paXeHHs T0JIs B
HaTypaJlbHUX KOJbOpAaXx 3 AHAJIOTIYHMMHM 300paK€HHAMH, OOpoOJeHuMHU 3a
JIOIIOMOTOIO ITUX 1HIEKCIB.

Sk BUIHO HA puUC. 3, HA 300paKEHHI B HATYpaJIbHUX KOJbOpaxX MpE/ICTaBICHA
nutstHKa ot 3 OynaiBiero. Ilicims oOpoOku 3a JOMOMOTOI0 BETeTaliHOrO 1HJIEKCY
EVI2 6yniBns sckpaBo BUALISIETHCS, @ aTMOC(EPHI BIUTUBHU 3MeHIIeHO; iHaekc GNDVI
MOKa3ye OJHOPIAHUN PO3MOJALI BOJOTH Ha AULAHIN, 1HIAekc NDVI Buainse temMmHuM
KOJIbOPOM JUISSHKA 3 TYCTOIO pOCHMHHICTIO; a iHjekc NDVI contrast yepBonum
KOJILOPOM TIJIKPECITIOE XBOP1 POCTUHHU.

OOpoOKa MyJIBTUCHEKTPAIbHUX 300pa)K€Hb Y arpOMOHITOPHHTY Ja€ 3MOTY
BUSBIIATH IPOOJIEMHI AUTSTHKH T0JISL, 1110 JI03BOJISIE CBOEYACHO pearyBaTH Ta 3arooiratu
BTpaTaM BpO’Karo a00 MOPYIICHHSIM HOPMaJIbHOTO PO3BUTKY POCIHH.

HaiiBa)xIuBIIIUM METOJAOM TEMAaTUYHOI OOpOOKH € BU3HAYCHHS KUIbKICHUX
MOKa3HUKIB, 1110 I03BOJISIE OTPUMATH PI3HOMaHITHY 1H(OpMaIit0: KOHTYpPH MOJIIB, CTaH
KYJIbTYp, HasIBHICT Oyp’siHIB, XBOPOO Ta 1HIIMX MPOOJIeM, a TAKOXK NOTpeOy BHECEHHS
n00puB.

- =S
Puc. 3. 3006paxxeHHs MO B HATYpaJIbHUX KOJbOpax (a) Ta 00pobiieHe 3 BUKOPUCTAaHHIM
Bererauiifnux iHaexcis EVI2 (6), GNDVI (), NDVI (r) ta NDVI contrast (1)
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Icaye po30DKHICTE MK HOPUAUYHOIO Ta (HAKTUYHO OOpPOOJIFOBAHOKO ILIOIICHO
3eMenb, a MacmTabu arpodi3Hecy W TOCTIHHI 3MIHM Yy 3€MeJIbHOMY OaHKY
3YMOBIIIOIOTh HEOOXITHICTh PEryJSIPHOTO OHOBJCHHS KOHTYpiB moiiB. OHOBIEHI
KOHTYPH Ta TOYHI MEXI1 yTiJb Tal0Th 3MOTY YHUKHYTH 3aiiBUX BUTPAT Ha «BIPTYyaJIbHI»
reKTapyu Ta CIYTYIOTh KJIIOYOBOIO IMEPEIyMOBOIO JJIsi BIIPOBAKEHHS TEXHOJIOTIN
TOYHOTO 3emiiepobcTBa. Tak, Ha puc. 4 HaBeICHO MPUKIIAT] aHAITI3Y 300paKeHHSI TTOJIS,
10 Ja€ MOKJIUBICTh BUBHAYUTH KUIbKICHI MOKa3HUKU HOTO MPOYyKTUBHOCTI.

21 10puanuna nnows nons — 12,34 ra
O6po6moRaka NNOWA Nons — 10,45 ra

W Texwivni erpatn —1,89 ra
HoOBrPYNTORANG BUKOPACTAHHA — 0,55 ra

L] Pozopani nonsosl gopor

L et

=5k et [0
Puc. 4. Anani3 nosst Ha MPOAYKTUBHICTH HOTO TUIOIII

3apocTaHHsT MEX TIOJIIB JIICOCMYTOlO, IOSIBA YarapHUKiB OIS OMOp JIiHIM
eJIeKTpoIiepeaad, a TaK0X HasIBHICTh COJIOHYAKIB 1 3a00JI0YCHUX TUISTHOK € TUTTOBUMU
MPUYMHAMHU BTPATH MPOIYKTUBHUX IUIOMNI. Y MIACYMKY CEpeaHiil piBEHb PO301KHOCTI
MDK IOPHANYHOI0 Ta (aKTHYHOI OOpOOIIOBaHOI TepuTopieto csrae 2—5%.
3acTocyBaHHS MyJIbTHCIIEKTPAIbHUX 3HIMKIB Y CHCTEMaX arpOMOHITOPHHTY Ja€ 3MOTY
BH3HAUaTH (PAKTOPH 3arajJbHUX BTPAT YPOKal0, 3yMOBIIEHUX €0 IIK1THUKIB, XBOPOO
1 Oyp’sHiB, ipu 1boMy Omm3pko 30% Takux BTpaT MpUNanae came Ha Oyp’siHH.
[Mpukian 300paskeHHs oISt 3 Oyp’THOBOIO 1HBA3i€I0 HaBEACHO Ha puc. 5. [6].

Jlokanizauis 6yp'aHis Ha noni

B Kyxypyasa 58%
I Byp'aum (xpecroupitui) 21%

Byp'amm (asogonemi) 16%
Ipywr

Puc. 5. 300paxkeHHs moJst BpaxkeHOTo Oyp’ sHAaMH

JInst KiTbKICHOTO BHW3HAYEHHS PIBHA 3aCMIYEHOCTI MOJIB BUKOPUCTOBYIOTH
MYJIBTHUCTIEKTPAIbHI 3HIMKH, K1 aHATI3yIOTh 3a JOTIOMOTOI0 BETeTallIifHUX 1HICKCIB.
Takuii migxig ngae 3Mory iaeHTU(IKyBaTH Oyp’sSHH, BIJIOKpEMIIOBaTH iX BiJl
KyJIbTYPHHX POCJIHH, OIIHIOBATH IXHIO YacTKy, a MOJCKYIHM W BH3HAYaTH BU]I.
Otpumana iHpoOpMallisl J03BOJISIE arPOHOMY CBO€YACHO BHOCHUTH ONTHMAJbHI JIO3U
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repOiruaiB [5—6]. OgHuM 13 e(eKTUBHUX METO/IIB 3a00IraHHs] HEraTUBHOMY BILUIMBY
TiJ] 9ac BEeTeTallii € KOHTPOJIb 332 3aCTOCYBAHHSM JTIOOPUB Ta TepOIlHIiB.

BucnoBku. Ilonepenns oOpoOka 3HIMKIB € HEOOXITHOI ISl MiJATOTOBKH
MYJIbTUCIEKTPAIIbHUX 300pakeHb J0 aHamizy. BoHa BKIIOYae paaioMETpUYHE
KamOpyBaHHS, KOPEKIII0 BIUIMBY aTMoc(hepH, YCYHEHHS MpPOMYIIEHUX IIKCEeiB,
MIIBUIIEHHS KOHTPACTHOCTI Ta (ibTpaliro, mo 3ade3nedye TOYHICTh MOAAIBIIOT
TeMaTUYHO1 OOPOOKHU.

Temarnuna oOpoOKa [03BOJISIE BUAUIATH O0’€KTH Ta SBUIA Ha TIOdI 3a
JIOTIOMOTOI0 METOJ[IB TEPETBOPEHHS KOJIbOPY, aHaJi3y TOJOBHUX KOMIIOHEHTIB,
CIIEKTPAJILHOTO PO3JAUICHHS, Kiacudikamii Ta iHaekcamii. HalnmomupeHimmm 1
e(eKTUBHUM CIOCOOOM [IJIi arpOMOHITOPUHTY € BHUKOPUCTaHHS BereTaliifHuX
iagekcis (EVI2, GNDVI, NDVI, NDVI contrast).

BuxopuctanHs 1HIEKCIB JO3BOJISIE OIIHIOBATH CTaH POCIMHHOCTI, BU3HAYATU
NpoOJeMH1 JIISHKH TOJIA, BUAUIITH TYCTYy POCIMHHICTH, XBOpi ab0 ocnabiieHl
POCJIMHH, a TAKOX KOHTPOJIFOBATH BOJIOTICTh IPYHTY Ta HASIBHICTb OYyp’SIHIB.

MynbTHCIEKTpaNIbHI 3HIMKH AAI0Th 3MOT'Y IPOBOAUTH KUIBKICHY OIL[IHKY MOJIIB,
BU3HAYATH KOHTYpPH Ta ()aKTUYHY IUIOINITY, BUSBJISATH BTPATH MPOAYKTHBHOI TIOMI Ta
ONTHMI3yBaT BHECEHHS AOOPUB 1 repOIlMIIB, IO MIABUINYE €(hEKTUBHICTb TOUHOTO
3emiIepoOCTBa.

3aranom, 3aCTOCYBAaHHS MYJIbTUCIIEKTPAIbHUX 300paK€Hb B arpPOMOHITOPUHTY
CIpHSiE CBOEYACHOMY BHUABJICHHIO (DaKTOpiB, IO HETaTUBHO BIUIMBAIOTH HAa
BPOXKAMHICTH, Ta MiIBUIIEHHIO €(EKTUBHOCTI YIPABIIHHA 3eMEIbHUMU pecypcamu i
arpOTEXHIYHUMHU 3aX0J[aMHU.
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Muxkoaa TKAY'®,

CTYJIEHT 4 Kypcy,

1HKEHEPHO-TEXHOJOTIYHUHN (HaKyJIbTET,
Binaumpkuil HaIllOHATLHUN arpapHUil YHIBEPCHUTET,
Binauns, Ykpaina.

TEOPETUYHE OBIPYHTYBAHHS ITPOLECY BBAGMQﬂIi
JAUCKOBOI'O POBOY0I'O OPT’TAHA HA IIPY’KHIM CTIMII 3
TPYHTOBUM CEPEJOBUIIEM

Anomauyia. Y cmammi npedcmasieHo meopemuune 0OIPYHMYBAHHS NPOYEC)
pieHoMIpHOCIMI 0OPOOIMKY IPYHMY OUCKOBUMU POOOUUMU OP2AHAMU, 3MOHIMOBAHUMU
Ha npyosicHux cmivkax. Hasedeno pospaxynkosy cxemy pyxy oucka ma 6u3Ha4eHo Cuil,
wo 0ilomov Ha Hb02o nid yac pobomu. Po3pobreno pisHsanHA pyXxy 6iOHOCHO oOCi Z i
B8CMAHOBIEHO 3AKOH 1020 3MIHU, W0 8PAX0BYE Oil0 CUl NPYHCHOCMI, 8a2U Ma pearyii
HanpsamHoi. Ompumano aHaNiMUyHi 3a1eHCHOCMI OJisl BUHAYUEHHS peaKkyii OUCKa Ha
NPYIHCUHY MA HCOPCMKOCMI eJleMeHmie KOHCMPYKYIi, AKi 00360J15110Mb ONMUMI3Y8amu
napamempu npyscHoi cucmemu. Pezynomamu moocyms Oymu @uxopucmati OJisl
ni0BUWeHHST PIBHOMIPHOCMI 2MUOUHU 00pOOIMKY IpYyHmy [ cmabitbHocmi pobomu
OUCKOBUX azpe2amis.

Kniwowuosi cnoea: ouckosuii pobouuii opeawn, npysxcHa cmilka, piHOMIPHICIb
00pOOIMKY IPYHMY, JHCOPCMKICMb NPYICUHU, OUHAMIKA PYXY, peaxkyis IpyHmY,
npocpamyeanHs npoyecy.

Annotation. The article presents a theoretical justification for the process of
uniformity of soil cultivation by disk working bodies mounted on elastic racks. A
calculation scheme of disk movement is given and the forces acting on it during
operation are determined. The equation of motion relative to the z axis is developed
and the law of its change is established, which takes into account the action of elastic
forces, weight and guide reaction. Analytical dependencies are obtained to determine
the reaction of the disk to the spring and the stiffness of structural elements, which
allow optimizing the parameters of the elastic system. The results can be used to
increase the uniformity of soil cultivation depth and the stability of disk units.

Keywords: disk working body, elastic rack, uniformity of soil cultivation, spring
stiffness, motion dynamics, soil reaction, process programming.

Beryn. CydacHi TexHOoJ0rii 00poOITKY TPYHTY CHOpsIMOBaHI Ha TABUIICHHS
e(EeKTUBHOCTI BUKOPHUCTAHHS EHEPreTUYHUX PECYpCiB, 30€pekKEHHS POIOUYOCTI
OpHOTO Iapy Ta 3a0e3MeueHHs] CTa0lIbHUX arpOTeXHIYHMX MOKa3HMKIB. OgHUM 13
KJIFOYOBUX MMapaMeTpiB, 110 BU3HAYAE SKICTh BUKOHAHHS TEXHOJOTIYHOIO MPOIIECY, €
PIBHOMIPHICTh TNIMOMHU 0O0poOITKY IpyHTy. HemoTpumaHHS IIbOTO MOKa3HHMKA

16 Haykosuii kepiBuuk — PytkeBnu B.C., K.T.H., JOIEHT Kadeapu MaiIMH Ta OOJaJHAHHS
CLIbCHKOTOCTIOAPCHKOT0 BUPOOHUIITBA
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NPU3BOAUTH J0 MOTIPIIEHHS YMOB MPOPOCTAHHS HACIHHS, 3H)KEHHS BPOXKAMHOCTI Ta
nepeBuTpar naausa [1].

YI0CKOHAIGHHS KOHCTPYKIIIH poOOYMX OpraHiB, 30KpeMa JHCKOBUX, €
aKTyaJIbHUM HampsSIMOM PO3BUTKY IPYHTOOOPOOHOT TeXHIKH. BUKOpPUCTaHHS Py KHUX
CTIHOK Yy TIO€IHAHHI 13 CHCTEMOIO 3aXHMCHUX Ta 3BOPOTHHX TPYXHH JAa€ 3MOTY
KOMIICHCYBAaTH HEPIBHOCTI MOBEPXHI MOJIA, 3MEHIIUTH YAAapHI HABaHTAXXCHHS Ha
KOHCTPYKIIIO Ta 3a0€3MeYUTH CTaOIbHY IIHOMHY X014y Aucka. i boro HeoOXiqHO
BCTAHOBUTHU 3aKOHOMIPHOCTI pyXy JUCKOBOI'O pOoOOYOro opraHa Ta BU3HAYUTH BILJIUB
cuI0BUX (haKTOPIB HA HOTO MOBEIIHKY IIi]] 9ac B3a€EMO/II1 3 IPYHTOBUM CEPEIOBHUIIIEM.

[IpoGiiema HEpIBHOMIPHOCTI OOpPOOITKY TIPYHTY 3alUIIAETHCA OJHIEID 3
TOJIOBHHX Yy Cy4acHOMY 3emyepoOcTBi. TpaauiiiiiHi MexaHI4HI CHCTEMH IIiJIBICKH
pobounx opraHiB He 3a0€3IeuyoTh JOCTAaTHBOI ATAlTUBHOCTI JI0 3MiH pelbedy Ta
HIUTBHOCTI IPYHTY. BUKOpHUCTaHHS TUCKOBUX pOOOYMX OpraHiB Ha MPYXKHUX CTIMKaX
BiJIKpUBA€ MOXKJIMBICTh IPOTPAMHOTO KEPYBaHHS iX PyXOM 1 CHJIM MPUTUCKAHHS, 110
COpHSiE MIJABUILIEHHIO TOYHOCTI TIIMOMHM 00poOiTKy. TeopeTnuHe BU3HAYEHHS
napameTpiB NPYXKUHHOI CHCTEMH, a TaKOX pPO3pOOJICHHS pPIBHSHHS pyXy IUCKa
JO3BOJISIIOTH ONTUMI3YBaTH KOHCTPYKIIIIO arperariB 1 MIJBUIIUTH €(PEKTUBHICTH iX
poGotu. ToMy mochiKeHHs NUHAMIKA JUCKOBUX POOOYMX OpraHiB Ha MNPYXKHUX
CTiIKaX Ma€ Ba)XJIMBE HAYKOBE ¥ MpaKTUYHE 3HAUCHHS ISl BAOCKOHAJICHHS Cy4YacHUX
I'PYHTOOOPOOHHX MaIIMH.

Buknan ocHoBHOro marepianay. Po3rissHemo pyx amcka pa3om 3 cTiiikoro. Ha
puc. 1 mokaszaHo foro npomikue nonoxeHHs [2]. IlojgoxeHHs AMCKa 3aJ€XKUTh Bl
CHJI, IO JIIFOTh Ha HHOTO B KOHKPETHUI MOMEHT uacy. [Ipuiimemo 3a po3paxyHKOBUM
IEeHTp cucteMu KoopauHaT Touky (O). Skmio auck 3aiiMae HaifHIK4Ye poOoue
MOJIOKEHHSI TO 3aXHCHAa MpyXUHa Mae NOBXHUHY Lo, 1 BoHa He nedopmoBaHa. B
POMDKHOMY TOJIOXKEHHI UCKA, sIKE MOKa3aHa Ha puc 1, ToBXKUHA MpYyXUHU cTana L,
1 BOHA CTUCHYTa Ha BEJIMYUHY 7.

L0

Puc. 1 Po3paxyHkoBa cxemMa 3aXHCHOTO JUCKOBOT'O MEXaHI3MY
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[1ix yac po6oTu Ha chepUUHUM TUCK JIIFOTh CUJIU ONOPY IPYHTY, SIKi BUHUKAIOTh
Ha MOTro TOBEpXHi, jJe31 Ta ¢ackax, a TaKOXK Cwia TepTsa. BoHW HE MarOTh OJHOI
PIBHOIINHOT CHITH. IXx MoHa 3BecTH 10 OmHi€l piBHOAIHOI cuiu, abo JBOX
MHUMOGIKHIX cunl R i R . JId 3pydHOCTi B pO3paxyHKaxX KOPUCTYIOTHCS CHIAMH R,
Ry, R,, AKi AlIOTh y HanpsMKy BiINOBiIHUX oced koopaunatr. Cuimy R, MOXkHa
BU3HAYUTH JHIHHUM TUHAMOMETPYBAHHSM, YH 3a JOIIOMOTOIO JTOBIJKOBUX IaHHX.
Cumu R,, 1 R, 0OYHCIIOIOTH 13 CITIBBITHOIIEHHS IIMX CHJI 13 CHJIOK0 R,..

B mamomy Bumaaky B po3paxyHKax MH OyJeMO BH3HAYaTH JIUIIE PEaKIlio R,
TaK SK B KOHCTPYKIIi 3’SBWJIKCh HOBI JOJATKOBI €JIEMEHTH, IO BIJIMOBIIHO
CTBOPIOIOTH JIOJIATKOBHI THCK Ha JIMCK.

B Hamomy BHITaJIKy Ha JWCK JIiFOTh HACTYIHI CHJIM: CWJIa TSOKIHHS G JUCKa
CTIHKM Ta IHIIMX €JIEMEHTIB KOHCTPYKIIII, CUJIa TUCKY 3aXHUCHOI NPYXUHH F,, cuia

THUCKY 3BOPOTHOI NPY>KUHHU F, ., peakiis N, HanpsimHoi E. BpaxyBaBiuu Bci cuiu, 110

p3>
JIOTh HA JUCK MOKHA 3HAWTU peakilito R, nucka mo oci Z [3,4].
Jlnst 1bOro HEOOXIMHO CKJIACTH PIBHSHHA PyXy JHMCKa BITHOCHO oci Z. Jluck
BIJTHOCHO OCI1 Z BUKOHY€E 3BOPOTHO MOCTYNAJIbHUM pyX. 3HaIEMO 3aKOH LIbOTO PYyXY.
y=R—-A (1)
ne A - nedopmallis npy>KuHU, 3HAYCHHS SIKOT B MPOMDKHOMY TIOJIOKEHH1 MOXKHA
3HAWTHU 32 HACTYITHUM BHPA30M [5]

A== )
ne F - cuia tucky Ha npyxuny, H; D - niameTp npyuHU, MM; 1 - KUIBKICTh
BUTKIB, LIT; M - Maca, 110 Jli€ Ha MPYXUHY, KT; g - IPUCKOPEHHS BUIHHOIO MaJiHHA
M/c., mg = G; d - glaMmeTp MPOBOJIKU MPYKUHU, MM.
3Hail1eMo KUIbKICTh BUTKIB MIPYKUHU

_ Ged*Ag
N = SaFD3 &)

ne As - CTyNIHb CTUCHEHHS (BMIOBXKEHHS) IIPYXKUHHU IIPH i MAKCHMAJIbHOTO
3ycuiuis Ha Hel, mM; AF = Fmax+Fmin
JliaMeTp NpoBOJIOKH NMPY>KMHU MOKHA BU3HAYUTH 32 HACTYITHOIO (POPMYIIOIO
d = k8- Fyycy
(7]
ne  Fpy - cuna THCKY Ha IIPYKUHY B KOHKPETHHI MOMEHT 4vacy, H [6];
Toni migcraBuBIM piBHSIHHS (3) Ta (4) B piBHSHHSA (2) OTpUMAEMO:

A= (5)
) k8F ey
mg\] (7]

4

CnpocTuBIIM BUpPa3 OTPUMAEMO

A =8FD3- ¢ (6)
[TincraBuBIM piBHSHHSA (6) B piBHSAHHSA (1) oTpuMaemo
Yy =R+8FD3- A, (7)

PiBHsiHHS (7) 1 € 3aKOHOM PYXY JIMCKa BIAHOCHO OCi Z.
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Jlns Bu3HaueHHs peakuii R, NUCKa Ha MPYXHHY CKiIazgeMo audepeHuiiiHe
PIBHSIHHS PyXYy AHMCKa

md =mg + Fyp + R, + Np + Fpps (8)
CrpoekTyemMo BHpa3 Ha BICh Z.
ma = -mg — K, + R, — Fyps 9)
3BiJKM 3HaiaemMo R,
R, =mg + Fyp + Fyp, + md (10)
[IpuckopeHHs 3HaiaeMo, Ko BUpas (7) mpoaudepeHItitoeMo 3a 4aCoM.
a =y = 24D* (11)
Cuna npy>KHOCTI NPYKUHH F;, = A, i€ € - KOeDiLIEHT KOPCTKOCTI NPYKUHH.
¢ =84 (12)
8D3n

3poOuBIIM HEOOX1THI IMiICTAHOBKH OTPUMAEMO:

4
. k8-Fpvcy )
1ng< _7;ET_> Af

= 7 (13)
mg-( ks.,?[l-,]:i.CH> .
8DS 8AFD3
Cnpoctusmm Bupas (13) orpumaemo
=2 14)
c % (
Tomi
_AF 3
Fp = P 8FD~ - Af (15)
Cuna npy>KHOCTI IPYKUHM Fps = €545, 111 TAKOXK MOKHA 3HAUTH 32 HOPMYIIOKO
(15).
Tomi

AF
Fips = Tfj -8F,D$ - As, (16)

[TincraBumo Bupasu (11) (15) 1 (16) y Bupas (10), maemo
AFs3

R, =mg +i—:- BFD® - Ay +5 = BED - Apy +24D%  (17)

B piBusiaHi (17) nokasuuku F ta F;, 3MIHIOIOTHCS 3 YaCOM.

OTpuMaH1 3aleXHOCTI JI03BOJISIIOTH BHU3HAUYMTH ONTUMAJbHI IapamMeTpu
CKJIaIOBUX €JIEMEHTIB 3aXMCHO1 CUCTEMH.

BucHoBku. VY pesynbpTaTi  MPOBEACHOTO  JOCHIKEHHS  PO3POOJICHO
MaTeMaTUYHy MOJIENb PyXy IUCKOBOTO poOOYOro opraHa Ha MPYKHIM CTIHIN, IO
J03BOJISIE€ aHATITHYHO OIHMCATH 3aKOHOMIPHOCTI 3MIHHM HOTO IOJ0XKEHHS BiJIHOCHO
OCl1 Z i TI€F0 CUJI, SIKI BUHUKAIOTh Y MPOIIECI B3aEMO/IIi 3 TPYHTOBUM CEPEIOBHIIIEM.
OTpumaHO PIBHSHHSA PyXY, K€ BPaXOBYE N0 CUJIU TSOKIHHSA, MPYKHUX JePopMaltiid,
peakiii HampsIMHOI Ta 3BOPOTHOI TPYXUHU. BCTaHOBIEHO 3aleKHOCTI MAJiA
BU3HAYECHHS PEaKIli JUCKa Ha MPYKUHY, KOPCTKOCTI €JIEMEHTIB MPY>KHOI CUCTEMHU Ta
CUJIM THUCKYy, IO Ji€ Ha poOouywii opraH y pi3HI MOMEHTH dacy.
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3anponoHOBaHMA MiJIXiA O3BOJISIE BH3HAYATH ONTHMAJbHI TapaMmeTpu TMPYKHOI
CHUCTEMH 3 ypaxyBaHHIM JWHAMIYHHX HaBAaHTaXEHb 1 3a0e3MedyBaTd PiBHOMIPHICTD
00poOITKYy TPYHTY, 110, CBOEIO YEPTOI0, CIPHSIE IMiABUINCHHIO €()eKTHBHOCTI pOOOTH
I'PYHTOOOPOOHHUX arperaTiB 1 3HWKEHHIO eHEPIeTUYHUX BUTpAT.

[Tomanpini AOCHIKEHHS AOUIIBHO CHPSMYBAaTH HAa CTBOPEHHS KOMILIEKCHOT
AMHAMIYHOT MOJENi POOOTH CEKIii JHUCKOBUX pOOOYMX OpraHiB 3 ypaxyBaHHSIM
B3a€MOJI1 KUIBKOX MPYXHUX €JIEMEHTIB 1 KOJIUBAJIBHUX TpoleciB. [lepcnekTuBHUM €
BUKOPHUCTAHHS METO/IiB KOMII FOTEPHOTO MOJICITIOBAHHS JISI BABYCHHS TIPOCTOPOBOTO
pyXy po0OOYMX OpraHiB y peajlbHHX IIOJIBOBUX YyMOBaX. BaXJIMBUM HampsiMoM
PO3BUTKY € TaKOXK BIPOBAKEHHSI CUCTEM CEHCOPHOTO MOHITOPHHTY Ta aJIallTUBHOTO
KEpyBaHHS CHUJIOI0 MIPUTHUCKAHHS JUCKIB 3aJIKHO B1J IIUIBHOCTI Ta BOJIOT'OCTI IPYHTY.
Ile m03BOJUTH CTBOPUTU «PO3YMHI» IPYHTOOOPOOH1 arperatd HOBOT'O ITOKOJIIHHSI,
3/1aTHI aBTOMATUYHO MIATPUMYBATU 33/1aHy TJIMOWHY Ta PiBHOMIPHICTH 0OpPOOITKY B
MIHJIMBUX YMOBaX pOOOTH.
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B’siueciaas OCABOJIFOKY

CTYAEHT 3-T0 Kypcy,

1HKEHEPHO-TEXHOJOTIYHUHN (haKyJIbTET,
BiHHMIIbKHI HallIOHAIBHUN arpapHUid YHIBEPCUTET
Binnuns, Ykpaina

EKCIHEPUMEHTAJVIBHI JOCJ/IIIX)KEHHA KAMEPH PO3PIL’KEHHS
ITHEBMATHUYHOI'O CEITAPATOPA HACIHHA

Anamauin. Y cmammi onucano O00CHIONCEHHS Kamepu po3piodNCeHHs O
NHeBMamu4HO20 Cenapamopa HACIHHA. 3anponoHO6aHa KOHCMPYKYIs 3a0e3nevye
PIBHOMIDHULL PO3NOOLT NOGIMPSAHO20 NOMOKY, W0 NIOBUWYE eqheKMUBHICIMb OYUUeHHS
Hacinua. Teopemuuni po3paxynku ma ekcnepumenmu NoKa3aiu, wo Ho8a Kamepa
00380715€ 30LMbUWUMU NPOOYKMUBHICIb Cenapamopa i 3MeHuumu KiibKicms 0OMIULOK
YV KIHYe8oMYy NPOOYKMI NOPIGHAHO 3 ICHYIOUUMU MOOETSMU.

Kniowuosi cnosa: cenapamop, HaciHHaA;, MOOeNO8AHH:, NOGIMPAHA Kamepa,
Kamepa po3piodHCeHHs.

Annotation. The article describes the study of a vacuum chamber for a
pneumatic seed separator. The proposed design provides a uniform distribution of air
flow, which increases the efficiency of seed cleaning. Theoretical calculations and
experiments have shown that the new chamber allows to increase the productivity of
the separator and reduce the amount of impurities in the final product compared to
existing models.

Keywords: separator; seeds; modeling; air chamber; vacuum chamber.

Beryn. Ha nymky ¢axiBiiB, MpoAoBOJibYa HE3AJIEXKHICTh OYylb-SKOi KpaiHU
MOXJIMBA JIMIIE TOAl, KOJM IMIOPT MPOIYKTIB XapuyBaHHA B 3arajbHOMY 00CS31
ctaHOBUTH He Oubine 20%. CrocTepiraerbCsi TEHACHIISA A0 30UIBIICHHS BaJIOBUX
300piB OalITaHHUX KYJIbTYp. BiioMo, 110 MOJIMIIEHHS SKOCTI MOCIBHOTO MaTepiainy
IUISIXOM B1J100pY HACiHHSA 3 HAHOUIBIIOI MACOIO J1a€ 3MOTY MIABUIIUTH BPOXKANUHICTh
TIJIOTIB.

Jloro OCHOBHHMMH IIepeBaraMu € piBHOMipHA Jisl Ha HACIHHS Mij Yac cermapauii
Ta HOro OpIEHTYBAaHHS Ha poOOUld nuiiHapUYHIk moBepxHi. Cenapartlis BigOyBaeTbCs
3a paXxyHOK Jii JBOX MOBITPSIHUX Kamep 3 PI3HUM PO3PiIHKCHHSIM, PO3TAlIOBaHUX Ha
PI3HHX TUISTHKAX MOXmwioro 6apadana. [Ipoxoasun yepes pobody MoBEpxHIO, HACIHHS
JIETKOT Ta cepeHbo1 GpaKiliid, o MPUCMOKTATIOCS, PO3MOAUISETHCS O TPUHMaTBLHUX
JIOTKaX, a BaXkKKa (Ppakiisi MpoXoAUTh Kpi3b OapadaH, HE TPUCMOKTABIIUCH. OHUM 13
METO/1B iHTEeHCU(IKAIIiT 111€1 TEXHOJIOT1i € BUPIBHIOBAaHHS BAKYYMMETPUYHOTO THCKY B
MOBITpSIHUX Kamepax. OAHUM 13 BaXXJIMBUX €TaMiB Yy TEXHOJOTIYHOMY Mpolieci
MIJITOTOBKM HACIHHEBOTO Marepiajly € MOoro OYHWIIeHHsS Ta cemaparis. SKicTh 1HX

"HaykoBuiil kepiBHUK — Tokapuyk O.A K.T.H. JOLUEHT 3aBifgyBau kadeapu [HxKeHepHOT MeXaHIKU Ta
TexHoJoriyHux nporuecis B AIIK
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orepaliii BU3HAYa€ MOAANBIIY EHEPril0 MPOPOCTaHHS, CXOXKICTb Ta BPOXKAWHICTH
KyJbTYp TPAAUIIIITHI METOIU MEXaHIYHOTO BIJOKPEMJICHHS HE 3aBXAH 3a0€3MeUyI0Th
JIOCTATHIN piBEHb YUCTOTH, OCOOJTUBO 32 HASIBHOCTI APiOHUX a00 OJM3BKUX 332 MaCOIO
Ta PO3MIPOM JOMIMIOK. Y 3B’SI3Ky 3 ITUM BCE OUIBIIOTO TMOIIUPECHHS HAOyBarOThH
MTHEBMATUYHI MaIIMHU, poO0Ta SKUX 0a3yeThCs Ha BUKOPHUCTAHHI aepOJMHAMIYHHUX
BJIACTMBOCTEH HACIHHSL.

Kir04oBUM e1eMEeHTOM MHEBMATHUYHOTO CEMapaTopa € kKamepa po3piKeHHs, /1€
B11I0yBaeThcsl (OPMYBaHHS TMOBITPSHOTO IOTOKY, HEOOXIAHOTO IS SIKICHOTO
PO3SIEHHS MaTepiany. PIBHOMIpHICTb PO3MOALTY IIBUJIKOCTEH Ta CTaOUIbHICTh TUCKY
B poOouiii 30HI Oe3mocepeHbO BIUIMBAIOTh HA TOYHICTh BIJOKPEMJICHHS Ta
MIHIMI3aIli}0 BTpAT KOHAMIIIHHOTO HACIHHA. Pa3oM 13 THM, OCHIKEHHS MTOKa3yIOTh,
110 1CHYIOU1 KOHCTPYKIIIT TaKUX KaMep He 3aBXIU 3a0€3Meuyl0Th ONTHMAJIbHI YMOBU
po6oTH, 110 moTpedye X MOIATBIIOT0 BIOCKOHAICHHS.

AKTyallbHICTh TEMH 3YMOBJIEHA HEOOXIJHICTIO CTBOPEHHSI BUCOKOE()EKTUBHUX
cenapamnifHux CHCTEeM, 3JaTHUX 3a0€3MEYUTH SIKICHE OYMILECHHS HACIHHS PI3HUX
KyJbTYp 13 MiHIMaJIbHUMHU €HEPreTHYHUMHU BUTpaTamu. [l 1poro HeoOX1AHO
MPOBOJIUTU EKCIEPUMEHTAIbHI JIOCHIPKEHHS POOOTH KaMepHu pPO3PIIKEHHS, SKI
J03BOJISIIOTh BCTAHOBUTH ONTUMAaJIbHI ApaMeTpH ii (PyHKIIIOHYBaHHS.

MeToro JOCHIKEHHSI € aHalll3 pOOOTH KaMepu PO3PLIKEHHSI THEBMATHYHOTO
cenaparopa HaciHHS B PI3HUX pEXUMax Ta BU3HAYECHHS OCHOBHUX YHHHHKIB, IO
BIUIMBAIOTh Ha SKICTh Cerapartii.

Bukiaax ocHoBHOro marepiany. CTBOpeHHS TOBITPSHUX Kamep Uis
cenmaparopa OUIbII palrfioHAbHOT (OPMH 1 eKCIIepUMEHTAIbHE MIATBEPIXKEHHS
TEOPETUYHUX JOCTiKeHb. CXeMa HOBOTO IHEBMAaTHYHOI'O Cemaparopa HAaCIHHA
OBOYEBHX 1 OAlITAHHUX KYJIBTYp MpeacTaBieHa Ha (puc.l).

[Tin yac mopaemroBaHHS MOYATKOBOI KaMep PO3PLIKEHHS BUKOPHUCTOBYBAJIU
nporpamy sl 3arajJbHOro napaMmeTpuyHoro mojaentoBaHHs notoky SolidWorks Flow
Simulation. Ilicig BBeneHHS MOYATKOBUX 1 TpaHUYHUX yMOB (puc.l) mnposenu
MOJICJIIOBAHHSI TOBITPSIHUX TOTOKIB 1 MOJEIOBaHHS PO3MOALLY PO3PILIKEHHS B
MOBITPSHUX KaMepax.

JinsHKM TOBITPSIHOI KaMepu 3 NepenajaMu TUCKY BH3HAYalld 32 JIONOMOTOHO
KOJIbOPOBOI TaMH Ta 1HJMKATOpa aTMOC(PEpHOro TUCKY. UM HMK4Mil aTMochepHuii
TUCK, TUM BHIIE Ha LA AUISHII po3pimkeHHA. IIsgXoM BUTATYBaHHS CTIHOK
MOBITPSHOT KaMepu B MICIHSIX HAJIMIPHOTO PO3PIKEHHSI B MOYATKOBINA TMOBITPSHIN
KaMmepi CTBOPHIIM YMOBH JJIsI ORI PIBHOMIPHOTO PO3MOJILITY PO3PIAKEHHS B KaMepi.

Jlnst oTpuMaHHSI 3HAY€Hb TIEPEeTajliB PO3PIIKEHHS Ha POOOUii TMOBEPXHI 10
OJIHOTO 3 OTBOPIB NpPHEIHATU TPYyOKy 31 cMapT-30HAOM. [loBepxHs cemaparopa
oOepramacs 3 mimiiiHO mBuakictio 0,5 cm/c (0,08 c¢!). Ilpumax ¢ikcysas
BaKyyMMETPUYHHM THCK 13 YaCTOTOIO OJUH pa3 Ha CEKYHIY MPOTIrOM MPOXOKEHHS
Bciel poOOUOi 30HM MOBITPSHOI Kamepu. EKCriepuMeHT MPOBOAMIIA 3 TPUPA30BOIO
MOBTOPIOBAHICTIO, JJaHI aBTOMAaTU4HO 30epiranuca y ¢gopmari Microsoft Excel mns
MOJAIbIIO0T 0OPOOKH.

123



WO N O W N~
i
>

Puc. 1. KOHCTpYKTHBHO-TEXHOJIOT1YHA CXeMa HOBOTO THEBMAaTHYHOTO CEIaparopa:
1 — OyHkep 1t HaciHHS; 2 — rodpa A1 mojavi HaciHHs; 3 — pama; 4 — BaKyyMHHUI BEHTHIIATOP; 5 —
PETyIIOBATBHUI BEHTHIIb; 6 — poOoya MmoBepXHs; 7 — MOBITpsiHA Todpa; 8 — NpuiiMalbHHUMN JIOTOK; 9
— MPUBO/I; @ — 30HA MEPILOI MOBITPSAHOI KaMepH; b — 30Ha Ipyroi NoBiTpsHOI KamepH; | — dpypakHa
¢dpaxuis; I — roBapHa dpakiis; [ — mociBHa dpakiis.

Pe3ynbrat MOZENIOBAaHHS TMOBITPSHUX MOTOKIB 1 PO3MOALTY PO3PIIKEHHS B
MNOBITPSHUX KaMepax NpeJCTaBieHI Ha pucyHkax 2-5. ['eomerpuuHi mnapamerpu
NOBITPAHOI Kamepu. Pe3ynbraTé MOzeNtoBaHHs MpOLECy cenapalii 3 ypaxyBaHHSAM
3aJJaHUX [MOYaTKOBUX 1 TPAaHUYHUX YMOB I10 JIBOX Kamepax MpeacTaBiIeH]

Ha mingcraBi OTpUMaHMX JaHUX MOXKHA 3pOOWTH HACTYIHI BHCHOBKH:—
CIIOCTEPITAETHCS 3MEHIIIEHHS PO3P1HKEHHS B TOBITPSIHIN KaMepi (32 paXyHOK OOTIYHOT
(dbopmu 3a0e3neuyeThesi OUIbII PIBHOMIPHUMN MOTIK HA BUX1AHI TATPyOKH); — y Kamepi
CTBOPIOETHCSI 3HAYHO MEHIIIE MOBITPSIHUX 3aBUXPEHb, 110 MO3UTUBHO MMO3HAYAETHCS
Ha PIBHOMIPHOCTI PO3PLIKEHHS;— YWMM OJM)KY€ OTBOPU ULWJIHApPA Kamepu
pO3TaIlOBaHi 10 BUXIAHUX NMaTpyOKiB, TUM BHUIIE PO3PIIHKEHHS Y KaMepax; —kaMmepa
PO3pIIKEHHST OUIBII IIJIECIIPSMOBaHa JI0 3aCTOCYBaHHS, OCKUIBKM BHUKOHYETHCS
BUMOTH JI0 PO3NOJLITY PO3PIIKEHHS Ta BUOIp MaTepianiB

Bumora nonsirasia B OUIbII PIBHOMIPHOMY PO3MOALIL PO3PIIKEHHS MO BCIi
kamepi. HaitoiabI miaxoasimM METOA0M ISl OTPUMaHHS 00TIYHOT PopMH KOpITyCy
KaMepH pO3p1IKEHHS BUSBUBCS METO/1 aJUTUBHUX TEXHOJIOT1M.

PesynbTraTi 4YMCIOBOTO MOJICTIOBAHHS TMOBITPSHUX TOTOKIB 1 PO3MOILTY
PO3PIKEHHSI B MOBITPSHUX KaMmepax MpeacTaBlieHl Ha pucyHkax 2-5. [lpu mpomy
BPaxOBYBAJIUCHh TEOMETPUYHI TTapaMeTPU MOBITPSHOT KaMEpH, a TAaKOXK MOYATKOBI Ta
TPaHUYHI YMOBH, IO BIJMOBIIAI0OTh PEATHHUM PEKHUMaM POOOTH MHEBMATHYHOTO
cenaparopa HaciHHA. MozenoBaHHs MPOBOAWIOCH JUIsl ABOX BapiaHTIB KOHCTPYKIIIH:
0a30B01 Ta KaMepH 3 00TIYHOIO (HOPMOIO KOPITYCY.

Ha ocHOBI OTpMMaHUX [IaHWX BCTAHOBJICHO TaKi 3aKOHOMIPHOCTI: y Kamepi
CIIOCTEPITAETHCS 3HUKEHHS 3arajIbHOTO PIBHS PO3PIIKEHHS 3aBJISKU OLIbII OOTIUHIN
dbopmi Koprycy, sika 3a0e3nedye pPiBHOMIPHUM PO3MOJL MOBITPSHOTO MOTOKY Ha
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BUXIJIHUX TaTpyOkax; oOTiuHa (opMa crpusie 3MEHIICHHIO KiIbKOCTI MOBITPSHUX
3aBUXPEHb, 110 MMO3UTUBHO MMO3HAYAETHCSA HA CTA0LILHOCTI a€POAMHAMIUHOTO PEKUMY
Ta PIBHOMIPHOCTI PO3PIIKEHHS Y BCId Kamepi; BUSBICHO, IO YUM OJMKYE OTBOPH
MWTIHIPUYHOT YaCTHHM KaMepH PO3TAllOBaHI 0 BUXIAHMX MAaTpyOKiB, TMUM BHIII
3HAYEHHS PO3piMKEHHS (POPMYIOThCS SIK Y BUXIIHIN, TakK 1 B 1HIIINA KaMepax; Kpale
BIJINTOBI/Ia€ TEXHOJIOTIYHUM BUMOTAM, OCKUTBKH 3a0e3euye HeoOXiqHy CTaOlIbHICTh
MOBITPSAHUX MOTOKIB, PIBHOMIPHICTH PO3PIKEHHS Ta 3HIKEHHS TYpOYJIEHTHOCTI.

OkpeMo OyJi0 BH3HAYEHO, IO OJHIEI0 3 KIIOYOBHUX BHUMOI JIO KamepH
PO3PIIKEHHSI € JIOCSATHEHHS MaKCHMAaJIbHO PIBHOMIPHOTO PO3MOALTY Bakyymy Mo ii
00’emy. Came 1ieit (pakTop BU3HAYAE TOYHICTD 1 €(PEKTUBHICTh MOAAIBIIOTO MPOIIECY
cemapariiii HaciHHsA. I BUTOTOBJICHHS €KCIIEPUMEHTAIbHOI MOJACTI HaWOIIbIIT
JOLIUIBHUM BHUSIBUBCSI METOJl AIUTHUBHUX TEXHOJOTIH, SKUM O3BOJMB OTPUMATU
CKJIaHy OOTIUHY (opMy KOpIyCy 3 ypaxyBaHHAM YCIX BHUMOI JO MIIHOCTI,
TFePMETHYHOCTI Ta a€pOAHHAMIKH.

TakuM YWMHOM, TPOBEAEHE MOJIETIOBAHHS MIATBEPAUIO €(EKTUBHICTD
3apPONOHOBAHOI KOHCTPYKIIlI KaMepH pO3PIIKEHHS Ta il NEpPCHEKTUBHICTH JUIS
3aCTOCYBaHHA y CKJIa/l MTHEBMAaTUYHUX CEMapaTOpiB HACIHHS.

BucnoBku. ExcnepuMmeHTalbHI JOCHIUKEHHS, TmpoBeaeHi y HaykoBo-
JIOCIITHOMY  TOCHOJApCTBI  «ATpOHOMIYHE»  NIPOBENEHI  E€KCIEPHUMEHTAIbHI
JOCJIIPKEHHST KaMEPU PO3P1IKEHHSI MTHEBMAaTUYHOTO cenapaTopa HaCIHHS JO3BOJIUIN
BU3HAUUTH OCOOJIMBOCTI ()OPMYBaHHS aepOAMHAMIYHOTO IOJIA Ta MOro BIUIMB Ha
SKICTh PO3JIVICHHS HACIHHEBOTO MaTepiaiy.

OtpumaHi pe3ynbTaT MIATBEPIKYIOTh, 110 ONTHUMI3allis MapaMeTpiB
PO3pIIKEHHS B po0OUiil KaMepl € KIIOUYOBUM YMHHUKOM ITIIBUIICHHS €(EKTUBHOCTI
cenapailii. BcraHoBieHO, 110 PIBHOMIPHICTH PO3MOJIY TMOBITPSHOTO TMOTOKY Ta
CTaOUIBHICTh BAaKyyMHOTO THCKY 3a0€3Ie€UyIOTh 3MEHIICHHS JIOMIIIOK Y BHUJILJICHIN
(bpakiiii Ta miABUIICHHS YUCTOTH HACIHHS.

JlocnmikeHHsT MOKa3aliM, [0 NPU MpaBUIBHOMY BHOOpI PEXHUMIB poOOTH
MHEBMAaTUYHOTO CemapaTopa MOXHa JOCSITTH 3HAYHOTO 3HIDKEHHS  BTpar
KOHJIMIIHHOTO HACiHHS, MiJBUILEHHS HMOTO CXOXOCTI Ta eHeprii mpopoctaHHs. lle
MIATBEPAKYE JOLUIBHICTh BUKOPUCTAHHS KaMmep pO3PIIKEHHS B KOHCTPYKIIISX
Cy4aCHMX MTHEBMAaTUYHUX MAIIWH JJIs1 IEPENOCIBHOI MiATOTOBKH.

[IpakTiuHe 3HAYEHHS OTPUMAHUX PE3YJbTATIB MOJATAE Y MOXKIHUBOCTI iX
BUKOPUCTAaHHA JUIsl BJIOCKOHAQJIEHHS ICHYIOUMX KOHCTPYKIIM TNHEBMAaTUYHHUX
cenaparopiB, peKOMEH Iallii 1010 ONTUMATBHUX PEXKHUMIB 1X eKCIUTyaTallii, a TAKOXK y
I IBUITIICHH] 3arajibHOl €()eKTHBHOCTI HACIHHEOUHUCHUX IPOIIECIB.

VY mopanbmiix AOCHIHKCHHSIX JOLUUIBHUM € TIPOBEICHHS KOMILIEKCHOIT OIliIHKH
poOOTH KaMepu pO3pIHKEHHS 3 ypaxyBaHHSM PI3HUX BUAIB KyJIbTYp, BIUIMBY
BOJIOTOCTI Ta (PPaKLiHOIO CKJIay HACIHHS, 1110 JO3BOJIUTH C(POPMYBATH YHIBEpCaIbHI
napaMeTpH ISl UPOKOTO 3aCTOCYBAHHS TEXHOJIOT].
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Bornan HATOPHUI®,

CTYAEHT 2-T0 Kypcy,

(akyIbTET TEXHOJOr1i BUPOOHHUIITBA,

nepepoOKu Ta pOOOTOTEXHIKUA Y TBAPUHHUIITBI,
BiHHUIbKMI HalllOHATBHUN arpapHUil YHIBEPCUTET
Binnuis, Ykpaina

HEPCHHEKTHUBU BUKOPUCTAHHS 3AAHEHCBKHUX KI3 ¥
CEJIEKIIMHIM POBOTI

Anomayia. 'V cmammi po3zensoaromvci Nepcnekmueu  BUKOPUCHAHHS
3AAHEHCLbKUX Ki3 Y CeNleKYItUHO-NAeMIHHIt pooomi Ol NiOBUWEeHHS MOJIOYHOL
NPOOYKMUBHOCMI MA NOKPAWEHHS A0aNMUBHUX | penpoO0yKMUBHUX SIKOCMEU MiCYeaUX
nopio. Hasedeno nopignsanus npoOyKmueHOCMi 3aaHeHCbKUX Ki3 i3 IHUUMU NOPOOAMU
ma oyiHeHo 8NIUE OAMbKIECLKUX NiHill Ha nomomcmeo. [lokasano, wo euKoOpucmanHs
yiei nopoou y cxpeuwsy8anti 00360J5€ CMEOPIO8amuU 2iOpuodu 3 8UCOKOI0 MOJOUHICIIO
ma cmabinbHow npodykmusHicmio. Pezynemamu marome npakmuyne 3HAYeHHs O
PO36UMKY  KO3IGHUYMBA Ma 3a0e3NeYeHHs CHONCUBAUIE SAKICHOI MOJOYHOIO
nPOOYKYIEIO.

Kniouosi cnosa: xoza, monoyna npooyKmuHicmo, 00iHHS, AKICMb NPOOYKYIi.

Annotation. The article considers the prospects for the use of Saanen goats in
breeding work to increase milk productivity and improve the adaptive and reproductive
qualities of local breeds. A comparison of the productivity of Saanen goats with other
breeds is given and the influence of parental lines on offspring is evaluated. It is shown
that the use of this breed in crossing allows you to create hybrids with high milk yield

*HaykoBH KepiBHUK: K.C.-T.H., IOIIEHT KadeapH TEXHOJOTi BAPOOHHIITBA Ta IepepOOKH MPOAYKIIT
tBapuHHMLTBa BHAY Pazanosa O.I1.
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and stable productivity. The results are of practical importance for the development of
goat breeding and providing consumers with high-quality dairy products.
Key words: goat, milk productivity, milking, product quality.

Beryn. YV cyyacHOMY TBapUHHHIITBI OCOOJIMBY yBary MpHUAUISIOTH M1 IBUILIEHHIO
IPOAYKTHUBHOCTI Ta SKOCTI MOJIOYHOI MPOIYKIIii, IO OCOOJIMBO aKTyaJIbHO JJIS TalTy3l
Ko3iBHHITBA. Ko3f4e MOIOKO IIHYEThCS 3a BHCOKI XapuoBl Ta JIKyBajbHI
BJIACTUBOCTI, TOMY JOCIHIJKEHHS, CIIPSIMOBaHI Ha BJIOCKOHAJIEHHS TEXHOJIOTIH HOro
BUPOOHUIITBA, CEJICKIIMHO-TUIEMIHHOI poOOOTH Ta ONTUMI3allli TOJIBII, MAalOTh
BaXXJIMBE HAyKOBE M MpakTU4HE 3HaueHHs. OJHUM 13 MEPCHEKTUBHUX HAMPSMIB €
BUKOPHUCTaHHS BUCOKOMPOIYKTUBHUX TMOPIJ Ki3 Y celeKiiitHii poooTi. Lle mae 3mory
MIJIBUIIUTH HAJOI Ta MOJIMIIUTH SKICHI MOKa3HUKH MOJIOKA, a TaKoXK c(HOpMyBaTH
TBapHH, Kpallle a/JallTOBaHKUX JI0 YMOB YTPUMAaHHS Ta TOJIBJI1 B PI3HUX FOCIOAApCTBAX.
Cenexilisi CIpSIMOBY€THCSI HAa YJIOCKOHAJICHHSI TEHETUYHOTO TOTEHIIay, T1IBUILICHHS
CTIMKOCTI /0 3aXBOPIOBaHb Ta IMOJINIICHHS BIATBOPIOBAIBHUX SKOCTEH Ki3. Y
MOETHAHHI 3 ONTHUMAJIBHOIO CHCTEMOIO TOJIBJII Ta YTPUMAHHSA BUKOPUCTAHHS TaKUX
MOp1JT JT03BOJISIE JOCSTATH CTAaOUIBHUX pe3yJbTaTiB 1 3a0e3ledyBaTh 3pOCTaHHA
e(hEeKTUBHOCTI Tally31 KO31BHUIITBA.

3aaHeHCbKAa TmMopoAa Ki3, 3aBAsSKU CBOIM TE€HETUYHUM OCOOJIMBOCTSM,
BUPI3HAETHCS BUCOKUMU HAI0MH, T00POIO aJanTalll€ro 10 PI3HUX KJIIMAaTUYHUX YMOB
Ta CTIMKICTIO 7O 3aXBOPIOBaHb. Ii BUKOPUCTAHHS B CeNEKIiHHO-TIeMiHHIl po6oTi
CIpHsi€ ICTOTHOMY HIJABUIICHHIO MOJIOYHOI MPOIYKTUBHOCTI MicleBUX nopia. Kpim
TOT'0, 3aaHEHCHK1 KO3U MaIOTh CIIOKIMHUIN TeMIIEpaMEeHT 1 J0Ope MPUCTOCOBYIOTHCS 110
yMOB yTpuMaHH4. [{e poOuTh iX 1IHHUM G10JIOTTYHUM PECYPCOM JIJIs CEIEKIIOHEPIB, a
JOCIIIKEHHS BIUTMBY 3aaHEHCHKOT T'€HETUKH Ha T1OpHUIHI TOKOJIIHHS BIJKPUBA€E HOBI
MOMJIUBOCTI [IJIi PO3BUTKY Traiy3l. AKTyaJdbHICTh TE€MHU 3yMOBJIEHAa MOTPEOOIO
MIJBUILEHHS MPOJYKTUBHOCTI Ta SKOCTI MOJIOYHOI MPOIYKLII Yepe3 yAOCKOHAJIEHHS
CEJIeKIIIT Ta BUKOPUCTAHHS BUCOKOIMPOIYKTHBHHUX MOPIJ, IO CIPUATUME PO3BUTKY
rajiy3i Ta 3aI0BOJIEHHIO TOTPeO CIOKUBAYIB.

MeTta — OIIHUTH NEPCTIEKTUBU BUKOPUCTAHHS 3aaHEHCHKHX Ki3 Y CEJIEeKLIMHO-
MJIEMIHHINA pOOOTI AJI MOKPAILIEHHS TPOIYKTUBHUX Ta aJalTUBHUX SIKOCTE MICLIEBUX
nopiza.

Buxiaaa ocHoBHOro wmarepiajay. 3aaHeHCbKa Topoja Ki3 — OJHa 3
HaWBIIOMIIIUX 1 HAWIIHHIMIMX MOJIOYHUX TOPIJ Yy CBITI, sika Oepe CBiil MOYATOK Y
[IBeitapii, B monuHi 3aaHeH, po3ramioBaHii y kaHToHi bepH. Came TyT, Yy
CHPHUSATIIMBUX KJIIMATHYHUX YMOBaxX AJIbI, MICIEBl (hepMepH CTOIITTIMU BiIOUpaIn
HaWUTMIPOMYKTUBHIMIMX TBapuH, (HOPMYIOUH TOPOIY, SKa 3roA0OM 3700yja CBITOBE
Bu3HaHHA. Bxke y XIX CTONITTI 3aaHEHCHK] KO3M MOYaIl €KCIIOPTYBATUCS 10 1HIIUX
KpaiH €Bpornu, a 3roJJoM — i Ha 1HIIIl KOHTUHEHTH, J€ BOHHU MIBUAKO aJanTyBaJHCs Ta
MOKa3yBaJW BHUCOKI Hanoi. 3aBASKHA CBOIM BUHSATKOBUM MPOAYKTHBHHM SIKOCTSIM,
3aaHEHCHKA TI0pOJa CTalla eTaJOHOM Yy MOJOYHOMY KO3IBHMIITBI. i HOMyNsipHicTH
3pocTajia pa3oM 13 PO3BUTKOM CEJICKIIMHOI HAayKH, M0 JO3BOJIMJIO 3aKpIMUTH
HaMKpallll 03HAaKH MOPOJIU B CTA0IIbHUX T€HETUYHUX JIHIAX.
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Mopdonoriyno 3aaHeHCHhKI KO3W MalOTh BEJIUKI PO3MIpU, MIIHY KOHCTUTYIIIIO,
106pe PO3BUHEHY MYCKYJATypy Ta LIMPOKY TPYAHY KIITKY. [XHS IIepcTh KOpOTKa,
6is1a abo KpeMoBa, a HIKipa CBITJA, L0 € 03HAKOI0 T00pOro TermioBoro oomMiny. Byxa
IOPSIMOCTOSIYI, @ POTH 3aJIe)KHO BiJ JiHII MOXYTb OyTH abo X TBapuHHU OE3pOTi.
@Di31070TIYHO 111 KO3W BHUPIZHIIOTECS BHCOKOI MOJIOYHOIO TMPOAYKTHBHICTIO,
TPUBAJIOK0  JIAKTAIlI€I0, CTAOUTPHUM  PENPOAyKTUBHUM ITUKIOM 1  J00OpOIO
BUTPHUBANIICTIO. B cepeHpOMy 0/1Ha 3aaHEHChKa K03a Moxe faBaT moHan 800-1000
KT MOJIOKa B pik [1, 2].

[{iHHICTh 32aHEHCHKO1 MOPOJIH, SIK MPOBIAHOI MOJIOYHOI MOPOIHU, 0a3y€eThCs HE
JIUIIIE HA BUCOKUX MTOKAa3HUKAX MPOJAYKTUBHOCTI, ajie i Ha 3/JaTHOCTI MepeIaBaTH Li1HHI
roCrofapChbKO-KOPUCHI  O3HAKU Yy TMPOIECl BUKOPUCTaHHS B  CEJIEKIIHHO-
riopuau3amiiaux — nporpamax  [6]. [i reHeTWuYHHMII TOTEHIIAA  AKTHBHO
BUKOPUCTOBYETBCS JUISl MOKPAIICHHS MICLEBUX IOPiX y 6araTbox KpaiHax, B TOMY
gycni B Ykpaisi. [XHs 37aTHICTS 10 MIBUAKOT afanTarii 103B0Ms€E YCIIITHO PO3BOAUTH
iX y pI3HHMX perioHax YKpaiHu.

3aaHEHCHKI KO3M B yMOBaX IHTEHCHBHOTO YTPUMaHHS MOXXYTh JaBaTH [0
1500 xr mosioka 3a nakrtaiito. JJo6oBuit Haiil MOXKe caratu 3-8 Kr, 3aJIe’KHO BiJl BIKY,
YMOB TOAIBAl Ta JakTauiiHoro mnepiony. HaiBuil MOKa3HUKH MOJOYHOL
MPOAYKTUBHOCTI OTPUMYIOTh BiJ Ki3 TPETHO1 Ta HACTYMHUX JIAKTaIlil, a IHTCHCUBHICTh
MOJIOKOBII1aul cTaHOBUTH 1,21 kr/xB [3]. BMmicT s)kupy B Moo 6au3bko 3,2-3,6%, a
o1mka — 3,0-3,1%.

Tabmuns 1. MonoyHa mpoAyKTUBHICTD Ki3 32aHEHCHKOT MOPOIU

MoJ104Ha IPOTYKTUBHICTB
JlakTarris, Ne n HaJIi#, KT )up, % o110k, %
M=+m Cv% M+ m Cv% M+m Cv %
1 41 565,0 £ 26,52 ** 30,1 3,2+0,04 7,4 3,0+£0,03 6,4
2 35 555,3 £21,85%* 23,3 3,3+0,04 7,6 3,0+ 0,03 6,5
3 34 702,3 £32,23 26,8 3,3+0,10 13 3,1 +£0,02 4
4 33 693,4 + 35,52 29,4 3,3+0,05 7,8 3,0+ 0,02 3,4
5 28 600,04 39,80** 35,1 36020 | 21,5 3,0+ 0,04 5,1
6 15 725,04 47,71** 25,5 3,2+0,1 9 3,0+ 0,05 7
7 13 540,6 + 30,76%* 20,5 3,4+0,31 13 3,1+£0,10 3,2

IDicepeno: chopmosano Ha ocrosi [3].

3a ganumu Ckopuk A.O., MOJIOYHA MPOJYKTUBHICTh Ki3 3a MepIIy JaKTallo
CTaHOBWJIA 565 KT 13 BMICTOM XKUpPY B Moot — 3,2%, a 6inka — 3,0%. Haxiit mosioka
3a JAKTaIil0 MaB TEHACHINIO O 30UIBIICHHS — BiJ TPETHOI JI0 IIOCTOI BKJIIOYHO,
MOPIBHSHO 3 TIEPIIIOI0 1 ChOMOIO JIAKTaIlisIMU. MaKkcUMalbHUN PiBEHb HAZIOI0 OYyB 3a
IIOCTY JIaKTarito. 3HauyHuN KoedirieHT Bapiamii 3a HajgoeM (20-35%) mae miactaBy
BBa)KaTH MOYKJIMBUM BECTH CEJICKITiIO 3a 1M ITOKa3HUKOM [3].

Jlist OUThIT TIOBHOI XapaKTEPUCTUKU MOJIOYHOI MPOAYKTUBHOCTI TPOBEIICHO
MOPIBHSIHHSL 3aaHEHCHKUX Ki3 3 IHIIUMH MOpPOAaMH, IO JO3BOJUJIO OLIHUTH iX
MepeBaru y HaJIosAX Ta BU3HAYWUTH IEPCHCKTUBHICTH BHKOPHUCTAHHS Y CEJICKIIIHHIN
po6orTi [4].
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Ta6mums 2. Hagiii Mosioka MOMiICHHX KO3EMaTOK Pi3HUX mopif, (n=10)

ITopona JIHi nakTari X+Sx
3aaHeHChKA 244 727,92+22,12%**
3aaHeHChKa 214 724,03+22,19%**
Anpmificeka 214 676,69+13,16%**
KopcukaHncbka 214 573,24+15,14

Iicepeno: cghopmosarno na ochosi [4].

Sk BUIHO 3 JaHUX TAaOIUIN 2, HAHOUIBIIN HAaI0T OTPUMAHO BiJ] 32aHEHCHKHUX Ki3,
IO MIATBEPKY€E XHIM BHUCOKHM NeHETHYHUN MOTEHLIan y (pOpMyBaHHI MOJOYHOI
OPOAYKTHUBHOCTI. 3a TPUBAIICTIO JAKTAIITHOTO MEpPIOAy Ta CEpeaHIM HaI0eM L
MopoJia 3HAYHO TMEPEeBUIyBaja albIINCHKUX Ta OCOOJMBO KOPCHUKAHCHKHX Ki3.
[TopiBHSIHO 3 ambIINCHKOIO TOPOJIOI0, 3aaHEHCHKI KO3M MaJli BUII MOKa3HUKU HAI0I0
Ha 47-51 kr, ToAl SIK PI3HUI 3 KOPCUKAHCHKOIO TTOPOJIOI0 CTaHOBMIIA MoHa 150 kr.
Kpim Toro, koedirieHT Bapiailii y 3aaHEHCHKOI Ta albIIHCHKOI OPia OYB HUKIUM, L0
CBIJTYUTH MPO OLIBITY CTAOUTBHICTh MPOyKTUBHOCTI B Mekax nopoau. OTpumMani JaHi
0 TPOJYKTUBHOCTI Ki3 3aaHEHCHKOI MOPOJIM  MIATBEPIKYIOTh JOIUIBHICTH ii
BUKOPUCTAHHA Y CEJEKIIHHIN poOOTI 3 METOIO IMiJIBUILIEHHS HAJI01B y TIOMICHHX Ki3.

J11st mornu6aeHol OIIHKYA TPOYKTUBHUX XapaKTEPUCTUK PO3TIIIHEMO MOJIOUHY

MPOYKTUBHICTH IOYOK PI3HUX 3aaHEHCHKHUX KO3JiB (Tad1. 3).
Tabmuns 3. MonoyHa NpoAyKTUBHICTh JOUYOK I1aMiB 3aaHEHCHKOI MOPOIH

Batbku Hamiii, kr Bwmict xupy, % Bwmicr Oinka, %
n M=+m n M=+m n M=+m
Amopc 046062340091 12 | 621,9+66,00 12 3,2+0,07 12 2,9+0,05
Bikc 030810040238 10 | 530,3+42,00 10 3,2+0,05 10 3,14+0,04
[Ipiepc 0460623640427 | 7 | 525,6£39,00 - - - -
®penpc 038028540074 | 6 | 590,5+65,00 6 3,1+0,10 6 2,940,10

IDicepeno: cghopmosarno na ocnosi [3].

3 manux Tabmuii 3 BHUJAHO, IO MOTOMCTBO PI3HUX KO3JIB MaJl0 ICTOTHI
BIIMIHHOCTI Yy PiBHI MOJIOYHOI MPOAYKTUBHOCTI. HailBuIli Hafo0i BUSBIEHO Y JOUYOK
nana AMopca — moHan 621 kxr mosoka, Toal sk y HamankiB Ilpiepca ta Bikca
MOKa3HUKU Oyyu HIKYMMU. 1le CBIqUnTh Mpo 3HAUYHMI BIUTMB OaThKIBCHKHX JIHINA Ha
MPOIYKTUBHI SIKOCTI 1 MIIKPECTIOE BaXIIMBICTh MPaBUJIBHOI TUIEMIHHOI poOOTH Y
1000p1 TUTI THUKIB.

3 ypaxyBaHHSIM BHCOKOTO T€HETHYHOTO MOTEHIIIay 3aaHEHCHKUX Ki3 BaXKJIIMBO
BU3HAYUTH OCHOBHI HANpPSAMH iX MOAAIBIIOTO BUKOPUCTAHHA Yy CENEKLIMHIN poOOTI.
[lepciekTHBM  PO3BUTKY TIOB’si3aHI HE JIMIIE 3 MIABHIIEHHSM  MOJOYHOI
MPOJYKTUBHOCTI, aje W 3 TMOKPAUIEHHSM $KOCTI MOJOKa, BIATBOPIOBAIBHUX
MOKa3HUKIB Ta ONTUMI3ALII€I0 CUCTEMHU YTPUMAaHHS U roAiBi [S]. Y3arajibHeH1 OCHOBHI
MEPCIEKTUBH CEJIEKIIIT 3aaHeHChKUX K13 HABEJCHO Ha puc. 1.
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[ OcHOEHI NepcOeKTHBH CeIeKmil 3aaHeHCHKHX Ki3 ]

4 ™

IlizBHINEHHA MOIOYHOCTI T4 AKICHHX XAPAKTEPHCTHK MOIOKA, BPAXOBYIOUH
CHCTEMY OLIHIOBAHHA Ta B1IDOPY 3a MPOIYKTHBHICTIO 1 CIIAIKOBICTIO.

o S
f N
BHKOPHUCTAHHA caMIlB (11aITiB) 3aaHEHCHKOT TOPOJH ATA MOKPAIEHHA MOTOYHHX
AKocTell IHIMMX MOPiA, MO BAaKTHBO T8 TEHETHUHOTO BJIOCKOHATEHHA Ta
MiJBHINEHHA KOHKYPEHTOCTIPOMOMKHOCTI CTAA.

N J
s ~\
BuBuUcHHA BiATBOPIOBATBHOI S3JATHOCTI Ul NOMNINEHHA [UIONEOYOCTI Ta
BH:XHBAHOCTI KO3CHAT, 10 CIPHAE 30UIBILICHHIO [TOTOMIE 1.

\ J
' '
BpaxyeanHa ocobauBocTeH YIPHMAHHA 1 TOIIBIl 33aHCHCBKHX Ki3 1A

30epeKeHHA X NPOIYKTHBHEX IIOKA3HHKIB T4 3[0POB 1.
L. A

Puc. 1. IlepcriekTuBH cenekIiii 3aaHeHChKUX Ki3
Iicepeno: cghopmosarno na ochosi [5].

Bucnoeéku. Otxe, 3aaHEHCBbKI KO3M € MEPCIEKTUBHOIO MOPOJOK0 IS
CEeJNIeKUIMHO-TUIEMIHHOT pOOOTH 3aBIASKH BHCOKIM MOJIOYHIA MPOJYKTUBHOCTI,
CTaOlILHOCTI TMOKA3HUKIB Ta 3[aTHOCTI TiepefaBaTd I[IHHI TEHETUYHI O3HaKH
HAaCTYy[THUM IOKOJIHHSAM. BUKOpUCTaHHS L€l TOpOAN y CXpELlyBaHHI 3 MiCIIEBUMU
KO3aMH J03BOJISIE CTBOPIOBAaTH TIOpUIM 3 BHUCOKMMH HAJOSMH, MOKpPAILEHUMU
aJanTUBHUMU Ta PENPOAYKTUBHUMU SIKOCTAMH.
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Muxkouaa IIPAMKO?Y,

CTYAEHT 3-T0 Kypcy,

(akynbTeT TEXHOJIOTii BUPOOHUIITBA,

nepepoOKn Ta POOOTOTEXHIKY Y TBAPHUHHHIITBI
BinHMIIbKUIT HallIOHAIBHUN arpapHUid YHIBEPCUTET,
Binnuns, Ykpaina.

BIIJIMB BUAY MOJIOKA (KOPOB’AY0I'0O TA KO3UHOI'O) HA
OPI'AHOJIEIITUYHI TA TEXHOJIOI'TYHI XAPAKTEPUCTUKHU
BUTPUMAHOI'O CUPY TUITY I'AYJA: JOCBIJA 3 KPA®TOBOI'O
BUPOBHUILTBA ®I' «CAJOY0OK»

Anomauia. Y cmammi 00CniodceHo 6naU8 Uy MOJIOKA (KOpo8 'si1uo2o ma
KO3UHO20) HA MEXHOA02IYHI Ma OpP2aHOAEeNMUYHI XAPAKMEPUCMUKU SUMPUMAHO20
Kkpagmosozo cupy muny «I ayoa», eupoonenozo y ®@I" «Cadouoky. Onucano oCHOBHI
emanu MmexHoN02IYHO20 Npoyecy: NPOOONIO20MOBKY, HOPMAI3AYiI0 MOJIOKA, HECEHHS.
3aK6aCOK I (hepmeHmis, YOpMY8aHHs MA NPeCyBaAHHS 3ePHA, COJIIHHA, O03PIBAHHS |
nokpumms aamexcom. Hageeoeno nopisnsanvhi pe3yiomamu yiempasgyKo8020 aHauizy
MOJIOKQ, BU3HAYEHHSL BMICY JHCUPY, OLIKA, KUCIOMHOCMI Ma 0P2AHOIEeNMUYHOL OYIHKU
3a 100-6anvHoro wkanow. Bemanosneno, wo kosaua «layoa» eupiznaemscsa Oinviu
HACUYeHUM apoMAamoM I CMAKOM, a MAKOMC NIOBUWEHON HNONCUBHOIO YIHHICMIO,
npome ii eupodbHUymMeo 6 Ykpaini obmedicene uepe3 He3HAUHY KiNbKICMb KOIUHUX
Gepm. [ocnioxncenns mae npakmuune 3Ha4eHHs OJisl PO3BUMKY MAIUX CUPOBAPEHD 1
PO3ULUPEHHS ACOPMUMENNTY GUMPUMAHUX CUDPIE BIMYUZHAHO20 BUPOOHUYMEA

Knrwuoei cnoea. I'ayoa;, kopog’siue MONOKO, KO3UHE MONOKO, OP2AHOJIENMUKA,
MexXHOI021s1 BUMPUMKU, Kpagdmose upoOHUYMEBO

Abstract. The article examines the influence of milk type (cow’s and goat’s) on
the technological and organoleptic characteristics of aged craft Gouda cheese
produced at the farm enterprise “Sadochok”. The main stages of the technological
process are described: sample preparation, milk standardization, addition of starter
cultures and enzymes, curd formation and pressing, salting, ripening, and latex
coating. Comparative results of ultrasonic milk analysis, fat and protein content,
acidity, and organoleptic evaluation on a 100-point scale are presented. It was found
that goat Gouda is characterized by a more intense flavor and aroma profile, as well
as higher nutritional value, although its production in Ukraine is limited due to the
small number of goat farms. The study has practical significance for the development
of small-scale cheese dairies and the diversification of the domestic market with new
varieties of aged cheeses.

1 HaykoBuit kepiBHuk — Jlrommuina KOJITHOBCBKA, k. T. H., noueHT kadenpu GioimxkeHepii, 6i0-
Ta xap4oBux TexHosoriiit BHAY.

131



Keywords: Gouda; cow’s milk, goat’s milk; organoleptic; aging technology;,
craft production.

Beryn. B VYkpaini KyapTypa NpOMHCIOBOTO BHPOIIYBaHHS Ki3 1 OBELb
nepebyBae Ha HU3bKOMy piBHI. CTaTHCTWYHI JaHi CBiAYaTh: HAWOIIbIIA YacTKa
MOTOIIB Sl yTPUMY€EThCSI Ha HeBenukux (epmax (mo 50 TomiB), TOMI SK Y BEIMKHX
rocroapctBax 13 nmoHaa 500 romis Takux ¢epm auie 88 (puc. 1). binpuricts Manux
BUPOOHUKIB HE MJIaHy€ PO3IIMPIOBATH CTAJIa, IO 3aTPOXKYE MOAATIBIIUM CKOPOUCHHSAM
[OT'OJIIB’ S OBELIb Ta KI3.

3HUMEHHA KINbKOCTI NOTONIBA OBELb
TA KI3 B YKPATHI 3A 1991-2025 PP.

W OBeupb i iz, TMC. ronie

1371,1 1204,5

1931P 2015 2020 2025

Puc. 1. 3HmKeHHs KUTBKOCTI MOTOJIIB’ S OBEIb Ta Ki3 B YKpaini 3a 1991-2025 pp.

Taka cuTyallis Mae CEepMO3HI HACTIIKH JJi1 BITYM3HSHOTO TBAPUHHUIITBA:
MoAIOHI TPEHJIU MPOCTEXKYIOTHCS CEPE BEIMKOI poraTroi XyJn1o0H, NTHUIl Ta CBHUHEM.
BonHouac puHOK TpaHCPOpMyeTbCsl — Jeali OuIbIle MiAMPUEMCTB BIPOBAIKYIOTh
CydacHI TEXHOJIOTII Ta 3axoAu 0i00e3meKu, Mo POOUThH Taly3b MPUBAOIUBOIO IS
iuBectopiB. IIpote mpodecis cupoBapa moci ManoBioMa uepe3 Opak ¢axoBoi
mitepatypu i pecypciB. Huni B Ykpaini HamiuyeTbest 6m3bko 170—180 BupoOHUKIB
cupy: moHaxa 150 manux kpadtoBux cupoBapesb 1 20—-30 MpOMHUCIOBUX MIATPUEMCTB.

BupoOHHILITBO BUTPUMAaHOrO cCHpPY — L€ chpaBxHe Muctenrno. IIpouec
MOYMHAETHCS 3 TOTHHS MOJIOKA, a 3aBEPIIYETHCS PO3PI30M MILUTEHOT TOJIBKHU 3 YACTUM
apoMaToM 1 KpEMOBOIO TEKCTYpOr0. JlaBHI MaiiCTpu BUKOPUCTOBYBAJH TUTICHSBY, 11100
MOJIOBXKUTH TEPMIiH 30€piraHHs il HaIaTu CUPY ST1JIHI, TOPIXOB1 UM TpaB’siHI BIATIHKHU.
CydacHi cupoBapu a00 TOTPUMYIOTHCS «IUCTOT» BUTPUMKH, 00 3aXUIIAIOTh MPOITYKT
[IapOM JIaTeKCy, apadiHy YU BOCKY.

[Mayna choroiHi — OJMH 13 HAWMOMYJSIPHIIIMX CHPIB Yy CBITI. 3a oOcsiramu
BUPOOHMIITBA Ta E€KCIOPTY BOHa Jiavpye B Himepmanmax 1 MMPOKO MOUIMPEHA B
€Bponi Ta 3a i Mexamu. XOY IHIyCTpiaimizailisi MaciutadyBaia BHUPOOHMIITBO,
kpadToBi TocmomapcTBa 30epirarote Tpaauiii XVII cromiTrsa: micis mpecyBaHHS
KpYrd MPOMHUBAIOTH TEIIOK BOJAOIO, 3HIKYIOUM BMICT JIAKTO3M JUJIST M’ SIKIIOTO Ta
COJIOJIKYBATOTO CMaKy; MOTIM 3aHypIOIOTh Y COJISIHMM pPO3YMH, BUCYIIYIOTH 1
MOKPUBAIOTH mapadiHoM abo BockoM. Takuil 3aXMCHUH Iap J03BOJISE TOJOBKAM
BHU3PIBATH BiJ OJTHOTO J0 JABAISTH MICSIIIB.
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VY cTarTi onMcaHo TeXHOJIOTIYHMIA TPOIEC BUTOTOBIIEHHS KpadToBoi ['aynu Ha
O «Camouox» (Byn. KomroOuncrkoro, 12, ¢. MUKynuHIN) Ta MOPIBHSIIBHO OI[IHEHO
TEXHOJIOT14HI i OpPraHOJIEITUYHI MMOKAa3HUKH JBOX ii BapiaHTiB — 13 KOPOB’SYOrO Ta
KO3MHOTO MOJIOKA.

Y xpadroiii cupoBapai PI' «Camodok» BHUPOOJSIOTH BEIUKY KUIBKICTh
BuTpuManux cupiB. Cepen HuX obpaHo cup «[ayga» 1 mpoBeneHO MOPIBHSUIbHE
JOCIIKEHHS CUPY, BUTOTOBJIEHOTO 13 KO35SYOT0 Ta KOPOB’ IIOT0 MOJIOKA.

Bukiaa ocHoBHOro marepiaiay. llepea BUTOTOBIEGHHSM CHUpPY BiIOHparoTh
npoOM ¥ 3aHOTOBYIOTH pE3YyJbTaTH B TEXHOJOTIUHY KapTy (tabm. 1). Ilim yac
BUPOOHUYOTO Tpoliecy PiKCYIOTh TaKOXK 1HII TEXHOJOT14HI MOKa3HUKH [1].

[Ipobu mosioka BiAOMpaii y HEBEJIHWKI MTpOOIpKHM Ta JOCHIDKYyBald 3a
JIOTIOMOTOI0  YJIIBTpa3ByKoBoro anamizaropa Ecomilk Bond jis BU3HaueHHS BMICTY
OlIKa, TYCTHHM, KUIBKOCTI BOJAM Ta xupy. BumiptoBanHs pH wmosioka 1 cupy

3aiiicHioBau 3a nonomororw pH-metrpa Testo 205.
Tabmuus 2. TexHosoriuna kapTa BUpoOHHUITBA cupy «l ayma»

TexHosoriuHa kapTa BUpoOHHUILITBA cupy «I ayna»
Bapka Nel Bapka Ne2
Bun monoka KOPOB’si4e KO3MHE
Hasga cupy I'AYJIA IFr'AYJA
KimpkicTh cymimi KT 265 265
Kup cymimni % 3,81 2,87
KucnortHicts cymini % 6,83 6,93
binmok cymimi % 3,18 2,84
I'yctuna % 27,6 249
KinbkicTh BOaM % 0 8
Bueceno:
CACL, r 75 77
Cuuyxuuit pepment CHY - r 8 8
MAX
3akBacHa KyJIbTypa: r 30 30
CESKA STAR L- 200
Temneparypa 3akBallyBaHHA | C 38 37
Kucnornicts cymini nepen % 6,45 6,5
3aKBalllyBaHHs
3akBallyBaHHS XB 30 30
Po3pi3ka 3rycTky XB 7 8
BigmounHok XB 3 2
KinpKicTh 3IMTO1 CUPOBATKU 1 80 82
KinbkicTh 100aBieHoi Boau I 85 90
[TouaTok 2-ro HarpiBaHHs XB 20 25
Temmneparypa 2-ro HarpiBaHHs | ¢ 48 49
CupoBatka 1 238 240
XKup cupoBarku % 0,2 0,63
Yac npecyBaHHs XB 330 330
KinpkicTs cupy KT 27 24,5
[HIT1 XapaKTepUCTHUKH MOKUBHOI IIIHHOCTI BU3HAYAIOTHCA 1 MUIITYTHCS HAa YIAKOBIII Iepes
3aIaKOBYBaHHSAM
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Jlana perientypa 6e3 Oyab-sIKUX 3MiH MOKE€ BUKOPHCTOBYBATHCS JIJISI KO3UHOTO
a00 KOPOB’STY0T0 MOJIOKA.

Monoko micis OXOJOKEHHS HarpiBaroTh 10 Temrepatypu +60...65 °C,
BUTPUMYIOUYH HOTO TIpoTAroM 15-30 XB i3 MOCTIHHIUM KOHTpOJieM TeMiiepaTypu. Jlam
OXOJIODKYIOTh 10 pobodoi temmeparypu +33 °C. Ilim yac macrepusaiii MOKIUBE
HE3HaYHe 3HKEHHS pH, TOMy KOHTPOJIIOIOTh HOTO 3MIHH: TIEpPEl BHECEHHSIM 3aKBACKH
— 6,5-6,8; micis 103piBaHHs 3aKBACKU — 6,3—6,6; y MOMEHT pO3pi3aHHs 3TyCTKY —
6,3—6,5; mija yac Apyroro HarpiBaHHs 3epHa — 6,1-6,4; HalIPUKIHII IPECYBaHHS CUPY
— 5,5-6,2. Ha mnonanpliux eTamax BHU3pIBaHHSA KHCJIOTHICTh 3aJIMIIAETHCS
CTaOLIIBHOIO.

Y wmonoko BHocaTh CaCl: Ta 3akBacKy, sSIKy 3alUIIAlOTh aKTHUBI3yBaTHCS
npotsarom 40 XB, MEPIOAUYHO EPEMINITYIOUU. Y pa3l 3HKEHHS TEMIIEpaTypyu MOJIOKO
nonmatkoBo migirpiBarote. ®epmentr CHY-MAX (0,3 mom ma 100 1 Momoka)
PO3UMHAIOTh Yy HEBEJIMKIA KIUIBKOCTI BOAM Ta MOAAI0OTh Y PYXOME MOJOKO,
MEePEeMINTyI0YH MPOTATroM 2 XB (puc.2).

3ryctok popmyerbest uepe3 40—60 xB; BiH Mae OyTH IIUTHHUM 1 TaBaTH PiBHUHN
po3pi3. Moro po3pizaioTh Jpor IIABHAMU pyXaMH (pHC. 3), IiCIs 4YOro 3epHO
JAOBOAATH 710 po3mMipy 1-3 MM (puc. 4). [lepekoHyr0ThCs, 110 BOHO 30epirae popmy mia
4yac CTUCHEHHS (puc. 5).

Puc. 2. TlepemimyBanus monoka, CaClta  Puc. 3. CamopoOHa Jtipa i3 HepxkKaBito4oi crai
3aKBaCKH
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Puc. 4. ®opma 3epHa micnis po3pizanus (1-3 Puc. 5. 36epexxennst hopMu pu CTUCHEHHI
MM)

3 moBepxHi BipOupaoTh 25-35 % cupoBaTKd W MOCTYNOBO J0JIal0Th BOJY
temrepatyporo +40...60 °C, mimirpiBatoun 3epHo 1o +35 °C (mpubmuzno 25 %
00’eMy). Buminryrots potsirom 10 XB, IMIC/ISA YOTO 3aMINAIOTh Macy BIAMOYUTH Ha 5
xB. [Iporec mOBTOPIOIOTH: 37IMBAIOTh CUPOBATKY, J0JAI0Th BOJY TeMreparyporo +50
°C nmo nocsrhenHs +38 °C (me Omm3pko 25 % 00°emy), BUMIIIYIOTH 15 XB 1
MEPEBIPSAIOTh TOTOBHICTh 3€pHA, PO3THPAIOUYM MOr0 MK JOJOHSAMH. SKIO 3epHO
30UPAETHCS B TPYAOYKHA — BOHO T'OTOBE; SIKITO Hi — MPOIOBKYIOTH BUMIIITYBaHHS ITIC
5 XB 1 3aJIMIIAIOTh OCICTH Ha 3 XB.

Jlaiti 3acTOCOBYIOTH OJIMH 13 CITOCO01B hopMyBaHHS:

Hanusnuii memoo. 3epHo nepennBaTh y (GopMy 3 OTBOpaMH, 3alIOBHIOIOTH ii,
3QJIMIIAIOTH HAa 2—3 XB JIJIs1 OCIJIaHHS Ta JI0JIUBAIOTH 1ie 3—4 pasu.

Ilepexnaonuii memoo. CHpOBAaTKy 3IHMBAIOTh Tak, M00 TOBEPXHS 3EpHA
OTOJIMJIACS, TTICIIS YOTO MAcy OJHUM MPUHOMOM TIEPEKIAAAI0Th Y TKAHUHHY (popMy U
MOMIPHO TPUJIABIIIOIOTE. MOXITMBUHN TaKOK METOJI YACTKOBOTO MMiAMPECYBAHHS: 3€PHO
NepeKIaaaTs y popMy 06€3 TKaHWHU JUTsl BUAAJICHHS MOBITps (puc. 6) [2,3].

Axmo ¢dopmyBaHHS BiIOYBAa€THCS HAJUBHUM CIOCOOOM, CHp MOXHa HeE
mpecyBaTH, a JUIIEe IepeBepTaTd MOoro BIAMOBIAHO 10 rpadika, HE J0/a0uu
JI0JIATKOBOi Baru, OCKIJIBKM BIH TMPECYEThCS BIACHOI Macoro. Ko oOuparoTh
MpeCcyBaHHS, CHUp TICIA PO3KIAJCHHS 3€pHAa 3aJMIIA€Thcs Ha 15 XB Ha
CaMOTIPECYBaHHSI, MiCIIS YOTO MPOBOAATH MPECYBAaHHS 3a Tpadikom.

I'padik npecyBanHs:

e riepiie npecyBaHHs — yepe3 30 XB Mmicisl po3KIaIKu 3epHa, Bara 2 Kr Ha 1 Kr
cupy,

e 1pyre npecyBaHHsS — udepe3 60 xB, Bara 30UIbIIYETHCS BABIYl 10 4 KT HA 1 KT
CHPY;

e Tpete npecyBaHHa — uepe3 120 xB (a00 MakCUMaIbHO — TEepe]] 3aKPUTTIM
BUPOOHUIITBA).
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Puc 6. O 3 crioci6iB po3kianaHHs 3epHa B hopmy

[1ix yac 0CTaHHBOT'O MPECYBAHHS CUP BUTPUMYIOTH ITPU KIMHATHIN TeMreparypi
(+18...25 °C) mpotsirom 12—-16 roj. 3paHKy AICTatOTh CUp 13 (OPM 1 BIATPABIISAIOTH HA
COJIIHHS 3 pO3paxyHKy 3—7 roj Ha 1 Kr cupy: SIKIIO rojioBka HU3bka (10 10 cMm) i
IIMPOKa, Yacy MOTpiOHO MeHIe; Ko Bucoka (15-20 cm) — Oinblie.

Hanpukian: Bara ronosku — 5000 t;

5rox x 60 xB =300 xB;

300 xB/ 1000 T = 0,3 xB;

0,3 xB x 5000 r = 1500 xB;

1500 xB / 60 = 25 rox

TpuBanicTh COJIHHSA PO3PAaXOBYIOTh JJI KOXHOI TOJIOBKM OKpEMO, a HE 3a
3arajpHOIO Baroro naprtii. Hamaraiitecss yrpumyBaTH BiAXUJIEHHS Bark B Mexax 10
% 13aCTOCOBYBATH OJWH Yac COJIIHHS IS BCIX T'OJIOBOK.

ConstHu#l po3cisl TOTYIOTh 13 KOHIeHTpamiero 18,5-22 %. Jnsa 10 1 20 %
po3unHy OepyTh 8 J1 KWII'SIMEHOI BOAM 1 2 KI' COJIi, PO3YMHSIOTH Yy OKpPOIMi Ta
OXOJIO/DKYIOTh /10 KIMHATHOI TemriepaTypu. SIKIo po3cina 30epiraioTh y Kamepi
no3piBanHs (+5...12°C), crexre, uo0 pi3HUI TeMIepaTyp 13 CHPOM HE
nepesuiryBana 14 °C — i"akiie nocos 0yie HepIBHOMIPHUM.

[ToBepxHIO cHpy, IO HaJ PO3COJIOM, MOCUNAIOTh CULIIO, 00 3amooirTu
BHCHXaHHIO, @ TIOCEPEINHI TPOIIECY MEePEBEPTAIOTh CHP 1 TTOBTOPIOIOTH MOCHITAHHS.
[licnst comiHHS CcHUp MPOCYUIYIOTh y HPHUMIIIEHH] 3 BoJIOTICTIO 75-85 % 1 Jierkum
00/1yBOM, IIO/IHS MIEPEBEPTAIOTH 1 OLIHIOIOTH CYyXICTh KIpKH [4].

[lepen nmo3piBaHHSAM JesiKi TOJOBKU MOKPUBAIOTH JATEKCOM, napadiHoM ado
BOCKOM, 100 3aro0irTi BTpaTi BOJIOTH Ta HAPOCTaHHIO IJIicHsABH. [lepiie moKpuUTTs
BKJItO4a€ 2—3 IIapu:

1. ToHKMII mIap Ha OJIHY CTOPOHY U 60kH, cymuTH 30—-120 xB;
2. TOHKHUH IIap HA Ty X CTOPOHY i 60kH, cymuTu 60—180 xB;
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3. TOHKHUU Iap Ha iHIITY CTOPOHY ¥ O60kH, cymutu 30—120 XxB;
4. TOHKHH 1Iap Ha APYTY CTOPOHY, CYIIHTH 2—5 TOI.

Yepes 1-2 nmHI MOBTOPIOIOTH Ty caMy cxeMmy. TOBIIMHA IIapy 3aleXHTh Bif
AKOCTI JIaTeKCy — YHM TOHIIWH, TUM Kpamie. SIKII0 Ha TOKPUTTI 3 SIBISETHCS
TUTICHSIBA, 00E€PEXKHO BUTHPAIOTH 11 i HAHOCATH JAoAaTKoBH 1map. Cup A03piBae npu
85 % Bonorocti Ta +8...10 °C (puc. 7) [5]

=g fr ~ |

Puc. 7 Jlo3pinuii cup Puc.8. IlakyBaHHs cupy Yy BaKyyMHI MTaKeTH

[Ticnst BUTpUMKHU CUp NEPEHOCATh y (pacyBaJIbHUI LIEX, PO3PI3al0Th TOJOBKU I
MPOBOAATH OPraHOJCNTHYHUN 1 (PI3MKO-XIMIUHUM aHalli3: OIHIOTh 30BHINIHIN
BUTJISI/, 3aIaX, CMaK 1 KUCJIOTHICTD. SIKI0 BUsIBIIEH! Je(heKTH, HAPUKIIAL 30y TTs 0e3
ra3oyTBOpPEHb, CUP MOXKHA BaKYyMYBaTH B TEPMOIIAKETH JIJIS TOAAIBIIOT BUTPUMKH.

Cup mnakyroTh IUIMMH TOJOBKaMH a00 IIMaTKaMUd y BOIICHUH Namip 4u
BaKyyMHI MakeTu (puc. 8).

OpraHonenTuyHa OIlIHKAa BUTPUMAHOTO cupy mnpoBoauiiacsa 3a 100-0ampHOIO
IIKaJIO0M0, SIKa MOJIJIEHa Ha TaKl MIATPYNH: 30BHIIIHINA BUTIsAL — 15 OanmiB; apomatr —
20 6aniB; cmak — 30 GaniB; TekcTypa — 25 6aiiB; miciascmak — 10 O6anis.

OpranosienTiyHa OliHKa cupy «l'ayaa» 3 KOpoB’ST4OTO MOJIOKa

3oBuimHI Burisn (13/15). Ilacta oHOPIAHOTO CBITIO-KOBTOTO KOJBOPY 3
JIETKUM TPUPOJAHUM TJisiHIleM. Biuka moomuHoki, npiOHI (miamerpom 1-2 Mm),
pIBHOMIpHO po3nonuieHi, 0e3 ckymueHb. IllIkipka BOoCkoBa, 30510TaBO-kKOBTa, 0Oe€3
TPILIKUH 1 WM (puc. 9, puc. 10).

Puc. 9. OuiHka IOBEepXHi CHPY Prc. 10. OmiHKa CHpPY Ha po3pizi
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Apomat (16/20). IaTeHcuBHICTH cepemHss abo BHcOKa. JIOMIHYIOTH CBiIXKi
MOJIOYHI HOTH, YITKO BHPa)KE€HI BEPIIKOBI akopau. Y (OHI BiAUYBAETHCS JIETKHMA
(pYKTOBHM BITIHOK 13 HATSIKaMHM Ha Topix Ta cTUrMi O6aHaH. [1o6iuH1 (HeOa)kaH1)
acoIriarii BiJCyTHI.

Cmak (25/30). OCHOBHOIO JIOMIHAHTOIO € HIXKHAa MOJIOYHA COJIOAKICTD,
M1JCUJIeHa M’ IKOI0 COJIOHICTIO. Y MICIsACMAaKy MPOSIBISIOTHCS KapaMelbHi BIITIHKHU Ta
JIerKa BEPIIKOBICTh. bamaHC COMOAKOr0 ¥ COJTOHOTO BUPAXEHUHN YITKO; KUCIOTHICTD
MiHIMaJbHa, TIPKOTa BICYTHS.

Texctypa (23/25). llpyxHa, enactuyHa, 6e3 nunkocti. [Ipu yKyci BinuyBa€eTbes
JIETKHI Omip, MacTa MIACTUYHA, JIETKO PO3JIaMY€ThCS, 13 XapaKTEPHOIO «ITICOYHICTION,
3YMOBJICHOIO HasIBHICTIO APIOHUX KPUCTAIIIB TUPO3HHY.

[Micnsemax (8/10). TpuBanuii, TOpixoBO-KapaMeIbHHUIA HUICH( 13 BUpA3HUMU
CMaKOBHMH aKOpJiaMH. 3aBepiajbHa HOTa — HIKHO-BEPIITKOBA.

3aranpHa ominka. Cup Habpas 85 6amiB 31 100, M0 BIANOBITAE KATETOPIl «CUP
XOPOIIIOT TKOCTIY.

PexoMennamii momo 30epiranns. 30epiratu npu Temmeparypi +4...+6 °C.
Tepmin npugatHoCcTi — 60 110.

Cximan. MoJloko KOpOB’Su€ HOpPMAaJli30BaHE 3a BMICTOM JKUDPY, 3aKBACKHU
MOJIOYHOKHUCIINX OaKTepii, hepMeHTHUM npenapar, KyXOHHa Cljib, areHT TBEPAIHHSI —
XJIOPHUJT KaJbIIIIO.

Xapuona 1iHHICTh Ha 100 T TpoayKTY:

e bimkm—28,1r

o Kupu — 26,2 r (y T.u. HacuueHi — 17,8 1)
o ByrneBogu —O0r

e Cump—22T

o Biraminu— A, D, E, K

« Boma—30%

OpranonentuyHa o1iHka cupy «['ayna» 3 KO3MHOTO MOJIOKa

3opHimHIN Bursia (14/15). CeiTio-06exeBuil KOdip 13 JErKUM KPEMOBHUM
BIJITIHKOM; TIacTa OJIHOPi/JHA, IO CBIMYUTH MPO BHCOKY PIBHOMIPHICTH CTPYKTYpH

(puc. 11).

Puc. 11.0niHKa KO3HHOTO CIPY Ha po3pisi
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Biuka npiOHi, MOOJMHOKI, pIBHOMIPHO PO3MOALIEH], 6€3 YTBOPEHHS HAAMIPHUX
CKyI4YEHb.

Apomar (17/20). InTeHCHUBHUI XapaKTepHUHN «PepMepChbKUii» KO3IYUIl aKIIEHT
y TMO€IHAaHHI 3 BEpIIKOBUMH HOTaMH. BiguyBaeThcsi Jerka (pyKTOBO-TOpiXoBa
COJIOJIKICTh, 30arauyeHa TOHKUMHU TpaB’STHUMH 1 JTICOBUMHU BiATiHKaMu. Taki HIoaHCH
3YMOBJIEHI yMOBaMH YTPUMaHHS TBAPHH: BUIIAC Y JIICOBIH MICIIEBOCTI Ta O€3MPUB’ I3HE
yTpPUMAaHHS CTaja.

Cwmak (26/30). BnactuBa K03440My MOJIOKY MPUEMHA KUCIMHKA Y MOEAHAHHI 3
MIOMIPHOIO COJIOHICTIO. Y MICIISICMaKy IPOSIBISIOTHCS TOPIXOBO-KapaMellbHI aKOp/y,
IO CTBOPIOIOTH TEIUTy TapMOHINWHY NalITPy CMaKOBUX BPaKEHb 13 TPUBAIMMU
PUEMHUMHM BIITIHKAMH.

Tekctypa (22/25). IlpyxHa i enacTU4Ha, 3 JIETKOK KPUXKICTIO Ta HasSBHICTIO
ApiOHUX KPUCTANIB THPO3UHY. BIACYTHICTH JIMIKOCTI 3a0e3nedye OJHOpIIHE
TaKTWJIbHE BIAYYTTS Ta KOM(POPTHE KOBTaHHS 0€3 po3lIapyBaHHS.

[Ticnscmak (8/10). TpuBanuit (=12 c), BepUIKOBO-TOPIXOBHii, 0€3 TIpKOTH,
3QJIMILIAE IPUEMHE, M’ SIKE | HEHAB S3JIMBE BPAKCHHS.

3aranpHa ouiHka. 87/100 — BigMmiHHa ko3d4a «['ayma», 0e3 KpUTHUHHX
nedekriB. [lokazHUK NIATBEPAKYE CTAOUIBHICTD SIKOCTI, €()EKTUBHICTh TEXHOJOTII Ta
BHUCOKHI npodecioHanizM BUpOOHHKA.

Cknan. Ilactepu3oBaHe KO3MHE MOJIOKO, 3aKBAaCKM  MOJIOUHOKHCIHX
Me30(ibHUX OakTepidd, GepMEHTHUN Tpenapar TBAPUHHOTO MOXOKEHHS, XJIOPH]
KaJIbI[i10, KyXOHHA ClJIb.

Pexomennaiii momo 36epiranns. 30epiratu mpu temmneparypi Big +1 mo +5 °C.
Tepmin npugatHocTi — 60 110.

XapyoBa miHHICTh Ha 100 T IpOayKTY:

o bimxku — 27,7 %

o Kupu —24,7%

o Byrneroau — 4,8 %

o MiunepanbHi pedoBuHU — 110 2 % (3 HUX Ca — 0,85 %, a Takox Zn, pocdop,
3aJ1130, MarHii)

o Biraminu — A, B, E, PP, C, rpynu B

e Boma—40%

BucHoBku. Y X0l MOCHIKEHHS MIATBEPKEHO, IO BHJ MOJIOKA CYTTEBO
BIUTMBAE HAa TEXHOJOTIYHI Ta OPraHOJENTHYHI XapaKTEPUCTHKUA BUTPUMAHOI
kpadroBoi «["aymm». Kossgue Monoko Hamae cupy OUIBII HACHYCHHUX apOMAaTHO-
CMaKOBUX HOT, BUPAXEHY BEPIIKOBY COJIOAKICTH Ta MiJABUILEHY MOXXUBHY LIHHICTB,
TOMAl K KOpOB’siue opMye KIIaCHUHUN MPOUTH 13 HIKHOIO COJOHICTIO Ta M’ SKOIO
TEKCTYPOIO.

3anmpornoHoBaHa TEXHOJIOTIYHA KapTa YHIBEpcaibHa JIJIsi 000X BUJIIB MOJIOKA Ta
OXOIUTIOE MOCITIIOBHI €Tamu: MAr0TOBKa Mpo0, HopMatizalis cymiii, BHeceHHs CaCla
1 3aKBaCOK, JO3pIBaHHA 3TYCTKY, PO3pi3aHHS Ta MPOrpiBaHHA 3epHa, POpPMyBaHHS,
MpecyBaHHs, COIHHSA, T03PiBaHHS 3 HAHECEHHSM 3aXHUCHOTO mapy. JleTansHo omnucaHi
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napameTpu pH-KOHTpOITIO i TeMIIepaTypHOTO PEKUMY TapaHTYIOTh CTAOUIbHY SKICTh
CUPY HE3JIC)KHO BiJ] MOYATKOBUX XapaKTEPHUCTHUK MOJIOKA.

OTpumaHi pe3yJbTaTH MalOTh MPAKTHYHE 3HAYCHHS MJI PO3BUTKY MaJUX
CHUPOBApPEHb 1 PO3IIMPEHHS ACOPTUMEHTY BITUM3HSIHUX BUTPUMAHUX CUPIB. PO3BUTOK
KO3IBHHIITBA B VYKpaiHi copuatuMe auBepcudikamii pUHKY Ta MiABUIICHHIO
1HBECTHIIIITHOT MPUBaOIUBOCTI rarys3i.

VY nepcrneKTuBi pEKOMEHTYEThCSI:

e CTUMYJIIOBATH 30LJIBIICHHS TIOTOMIB A Ki3 Ha MauX gepmax;
e QJanNTyBaTH TEXHOJIOT1YHI PEKUMHU 111 JIOKAJIbHI YMOBH;
o 3a0e3MeuyuTH BHUJAHHA Ta TMIONIMPEHHS CIElialli30BaHUX TOCIOHUKIB 13

KpaTOBOTO CHpOBAPIHHS.

3acTocyBaHHS OTPUMAHUX BHCHOBKIB CIpUATAME 1 IBUTIICHHIO
KOHKYPEHTOCTIPOMOXKHOCTI YKPaiHChbKUX Kpa(TOBUX BUPOOHUKIB HA BHYTPIITHHOMY
Ta 30BHIIIHBOMY PUHKaX.
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Anna BITAC,?

CTYAEHTKa 3-TO KypcCy,

(akyJIbTET TEXHOJOr1i BUPOOHHUIITBA,

nepepoOKu Ta pOOOTOTEXHIKUA Y TBAPUHHUIITBI,
BinHUIbKMIT HAIlIOHATTFHUN arpapHuil YHIBEPCUTET,
Binnuns, Ykpaina.

BUT'OTOBJIEHHS BPUH3U 3 KO3UHOI'O MOJIOKA ITIOPOIHN
3AAHEHCBKA 3 T1OJJABAHHSAM YIA

Anomayia. Y cmammi po3enioacmvcsi mexHoN02is 8U20MOGNEeHHS OPUH3U 3
KO3UH020 MOJIOKA 3AAHEHCbKOI Nopoou 3 000a8aHHAM Haciuusa uwia. Monoko yiei

20 HaykoBuii KepiBHUK: K.T.H. JIOLEHT Kadeapu GioirmkeHepii, 6io- Ta xapyoBux Texnojoriii BHAY
JIropmuina KOJISTHOBCBKA
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nopooU XapaKkmepuzyEmMuvCsi GUCOKOIO HNONCUBHOIO YIHHICIIO, HINCHUM CMAKOM 1
JIe2KOI0 3AaC80108AHICMIO, WO pOOUMb U020 ONMUMANLHOIO CUPOBUHOIO OISl M SKUX
cupis. Jlooasanna uia 30acayye npooykm ome2a-3 IHCUPHUMU  KUCIOmMAami,
KAIMKOBUHOI0, OLIKOM MA AHMUOKCUOAHMAMU, NIOBUWYIOUU 1020 (DYHKYIOHAIbHI
enacmusocmi. Onucano mexnoni02iyHULL npoyec UpoOHUYMEa ma OYiHeHo 6Nau8 4id
Ha Qi3uKo-XiMiuHi, CEHCOPHI Ma HYMPUYiolo2iyHi NOKA3HUKU OPUH3U, A MAKOIC
Hage0eHO peKoMeHOayii wooo 30epicants 0 3a0e3nevenHs be3nexu i cmabilbHOCHI
npooykmy. Hasedeno xapaxmepucmuxy @i3uKko-xXiMiyHUX 61acmugocmetl MOoJOKA
3AAHEHCLKUX Ki3, WO 3YMOGII0I0Mb 1020 8UCOK)Y NPUOAMHICIb 00 nepepoOKU Y M 'aKi
cupu. cmabinenuti emicm oinka (3,1 %), sorcupy (3,7 %), HU3LKY KUCTOMHICMb | BUCOKY
3aceorosanicms. OnUCAHO MEXHONO2IYHULL npoyec GUPOOHUYMBEA OpUH3U, SAKUL
BKIIOUAE NACMePU3ayiro, Koazynayiro, 00poOKy CUPHO20 3epHa, NPecy8aHHs, COJIIHHSA
ma 003pPiBaAHHs NPOOYKMY.
Kniouoei cnoea: opunza, kosune MOI0KO, HACIHHA Uia.

Annotation. The article examines the technology of producing feta cheese from
saanen goat milk with the addition of chia seeds. The milk of this breed is characterized
by high nutritional value, delicate taste, and easy digestibility, which makes it an
optimal raw material for soft cheeses. The addition of chia enriches the product with
omega-3 fatty acids, fiber, protein, and antioxidants, enhancing its functional
properties. The technological process of production is described, and the influence of
chia on the physicochemical, sensory, and nutritional characteristics of the cheese is
evaluated. Recommendations for storage are provided to ensure the safety and stability
of the final product. The article discusses the technology of making feta cheese from
goat’s milk of the Saanen breed with the addition of chia seeds. Milk of this breed is
characterized by high nutritional value, delicate taste and easy digestibility, which
makes it the optimal raw material for soft cheeses. The addition of chia enriches the
product with omega-3 fatty acids, fiber, protein and antioxidants, increasing its
functional properties. The technological process of production is described and the
effect of chia on the physicochemical, sensory and nutritional parameters of feta cheese
Is evaluated, as well as recommendations for storage to ensure the safety and stability
of the product are given.

Keywords: brynza, goat milk, chia seeds.

Beryn. CywacHi TeHACHINT XapyyBaHHSI aKICHTYIOTh yBary Ha BUPOOHHIITBI
HATypaJbHUX 1 PYHKI[IOHATBHUX MPOYKTIB, IO MOEAHYIOTh TPAIUIIIIHI PEIENTypH 3
iHHOBAIIHHUMH Jo0aBKkaMu. OJHUM 13 TaKUX MPOAYKTIB € OpWH3a — TpaIUIlIHHHMA
KHCJIOMOJIOYHUM CHpP, BUTOTOBJICHHHA 13 KO3MHOTO MoOJioka. OcCOOJMBO IIHHUM €
MOJIOKO 3aaHEHCHKUX Ki3, K€ XapaKTePU3YEThCS BHUCOKOK TMOXUBHOIO I[IHHICTIO,
HDKHMM CMaKOM 1 JIETKOIO 3aCBOIOBAHICTIO. 30arauyeHHss OpUH3M HACIHHSM Yla HaJae
MPOIYKTY JOJATKOBHX (DYHKITIOHAIBHUX BIIACTUBOCTEH, ITIJIBUIIYE HOTO Xap4yOBY
IIHHICTh 1 pOOUTH OUIBII MPUBAOIUBUM JJIsSI CIIOKUBAYIB, SIKI MParHyTh 3I0POBOTO
CIOCO0Y KUTTS.
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Buxiaa ocHoBHOro marepiaay. bpun3za — TpaauiiiHuil CUPHUM NPOAYKT,
MOIIMPEHUH Yy TIPCHKUX perioHax €Bpomu, 30kpeMa B YkpaiHi, CroBauuuHi Ta
[Tonpmii. BoHa BimomMa CBOEO HIKHOIO TEKCTYpPOIO, COJIOHUM CMAaKOM 1 BHCOKOIO
Xap4YOBOIO IIHHICTIO. BUKOPUCTaHHS KO3MHOTO MOJIOKA 3aaHEHCHKOI MOpOIU AJis
BUPOOHUIITBA OPUH3H € IEPCIIEKTUBHUM HAIPSMKOM, OCKIJIBKH 111 TOPOJIa JA€ MOJIOKO
3 ONTUMAJTbHUMHU (PI3UKO-XIMIYHUMHU BIIACTUBOCTSIMH, IO CHpUA€ (POPMYBaHHIO
skicHoro cupy. /lomaBanns Hacinus uia (Salvia hispanica L.) 1o TexHOIOTT4HOTO
Mpoliecy He Juiie 30aradye MpoayKT KOPUCHUMU PEUYOBHHAMHU, TAKUMHU K OMera-3
KUPHI KUCIIOTH, KITITKOBHHA Ta aHTUOKCHUIAHTH, ajie ¥ IMiJIBUIIY€E HOro PyHKIIIOHAJIbHI
BJIACTUBOCTI, pOOISYM OpHUH3Y OUIBIN IIHHOIO JJIS 3J0POBOTO XapyyBaHHS Ta
Cy4acHOTO CIIOXKMBayda, SKWM I[IHy€ MPOAYKTH 3 TIJIBHIICHOI HYTPIIl10JOTTYHOIO
miHHICTIO [5].

Takuif TPOAYKT BIANOBIIA€E Cy4aCHUM TEHJECHIIAM Yy  XapyyBaHHI,
OpPIEHTOBAaHMM Ha HATYypAJIbHICTh 1 KOPUCTb I OpraHi3My, 1 MOXE 3HaWTU
3aCTOCYBAHHS SIK y JIOMAIIHbOMY CIIOHBaHHI, TaK 1 y Xap4OBUX MIAMPUEMCTBAX, IO
MparHyTh PO3LIUPUTH ACOPTUMEHT (PYHKLIOHATBHUX MOJOYHUX BUPOOiB. Kpim Toro,
IHTerpauisi 4Yia CHopUs€ MIJBUIIEHHIO TEXHOJOIYHOI CTaOUIbHOCTI OpHUH3H,
MOJIMIIEHHIO 1i TEKCTYpU Ta CEHCOPHUX BIACTHBOCTEH, IO POOUTH MPOAYKT
MPUBAOIMBUM JJI IIUPOKOTO KOJIA CIIOKUBAYIB.

3aaHeHCchKa MOpo/Ia Ki3 — OJJHa 3 HAUTIPOAYKTUBHIIINX MOJIOYHHX TOPII y CBITi,
BIJOMa BHUCOKMM 00’€MOM HaJ0iB 1 CTaOlIbHOIO SKICTIO MoJioka. BoHa
XapaKTepU3y€eThCs CIIOKIMHUM TEMIIEPAMEHTOM, HEBUOATTIMBICTIO 1O YMOB YTPUMaHHS
Ta TPUBAJIUM MEPIOAOM JAKTallii, 0 POOUTH 11 1A€aTbHOIO JJIsl IPOMHCIOBOTO Ta
hepmMepchbKkoro MosiouHoTOo BUpoOHUITBA [2]. [lopoaa mMpoKko BUKOPHUCTOBYETHCS IS
MOKpPAILEHHS MPOIYKTUBHOCTI 1HIIUX MOJIOYHHX MOPIJ 3aBASKH CBOIM I'€HETUYHUM
SKOCTSIM 137aTHOCTI IaBaTH CTA01IHLHO BUCOKOSIKICHE MOJIOKO MPOTSITOM YCI€T TaKTaIlii

(puc. 1) [2].

Puc. 1. 3aanenceka Ko3a

Ko3u 3aaHeHChbKO1 TOPOI BUPI3HSIOTHCS BUCOKOIO MPOAYKTUBHICTIO — 110 800-
1000 xr 3a jakTtalio — Ta CTaOUIbHUMH TOKa3HUKaMHU SIKOCTI, 110 POOUTH HOTO
ONTUMAJIBHUM JJI1 MepepoOKH y MOJIOYHI MPOAYKTH, 30KpemMa M’siKki cupu. Pi3uko-
XIMIYHI BJIACTUBOCTI MOJIOKA ITI€T MOPOIM 3aJI€KaTh BiJl CE30HHUX 3MiH, YMOB T'OJI1BJI1
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Ta CTajli JaKTalii, MPOTe B CEPEIHbOMY JIEMOHCTPYIOTh CTAOUIbHI 3HAYEHHS, 5Kl
3a0e3Meuyl0Th HAAINMHICTh TEXHOJIOT1YHOTO mporiecy Ta BHCOKY AKICTh TOTOBOTO
MPOJYKTY [3]. Lli xapakTepuCTUKH BKIIIOYAIOTh BMICT O1JIKa, HKUPY, CYXUX PEIOBUH Ta
KHCIIOTHICTh, IO O€3MocepeIHhO BIUIMBAIOTh Ha KOAryJIAllilo, TEKCTypy 1 CMakoBi

BJIACTUBOCTI OpuH3M (Tadm. 1).
Taonuus 1. Pi3uko-xiMiyHI TOKA3HUKY MOJIOKA 3aaHEHChKUX Ki3

ITokasHuK Ta HOTr0 OAMHULIS 3HaUYCHHS MOKAa3HUKA 3aaHCHCHKUX Ki3
BMicT coMaTHYHMX KJIITHH, THC./CM> 539
3aranpHe OakTepianbHe 00CIMEHIHHS, THC./CM® 98
['pyna unctorn [Tepiia
Kucnornicts, °T 16,71+ 1,4
I'yctuna, kr/cm® 1,03+0,5
Bwicr xupy, % 3,71+0,019
Bwmicr Oinka, % 3,11+£0,014
JlakTo3za, % 4,51 +£0,032
Cyxa peuoBuHa, % 12,49 + 0,098
Cyxuii 3HEKUPEHUIN MOJIOYHUM 3aTUIIOK, Y% 8,71 £ 0,043

Hocepeno: cpopmosano asmopom na ocrosi [3].

Mosnoko Ki3 3aaHEHCHKOI MMOPOAM BUPIZHAETHCSI BUCOKOK XapyOBOKO Ta
010JI0T1YHOIO IIiHHICTIO. BOHO ©Oarare Ha CepeaHBOJIAHIIOIOBI >KUPHI KHUCIOTH,
30KpeMa KamlpuHOBY, 110 3a0e3meuye HOro Jerke 3aCBOEHHS Ta HIDKYY aJepPTeHHICTh
MOPIBHSHO 3 KOPOB’SIYMM MOJIOKOM. BMICT MiHepaliB TakoXX € BUIIUMM: KaJbIIlIo,
docdpopy (0,112 %), marnito (0,017 %) Ta kamrwo (0,170 %), mo miacumoe
npodinakTUYHUN edeKT y MONepeIKeHHI OCTEONopo3y. 3a OpraHOJICNTUYHUMHU
BJIACTUBOCTSIMU MOJIOKO XapaKTepU3y€eThCsl O1IMM a00 KPEMOBUM KOJIbOPOM 13 JIETKUM
MOJIOYHUM BIJITIHKOM, CBIXKMM 3aIaxoM 13 JIEJIIKaTHUM «KO3IYUM» apOMaToM, KU
MEHIIl BUPKECHHUM, HIK Yy MOJIOLI aldbIMIACHKUX YU HYOIHChKHX Ki3. CMaK HIKHHM,
COJIOJKYBATHH, 6€3 TIPKOTH, a KOHCUCTEHIIIS piJiKa, OJTHOPiAHA, 3 HU3BKOIO B’ SI3KICTIO,
mo nosermrye mepepoOky [3]. CyKymHICTh HHUX XapaKTEPUCTHK POOUTH MOJOKO
3aaHEHCHKUX Ki3 OCOOJMBO TMPUAATHUM JJii BUPOOHUIITBA M’SIKUX CHUPIB, 30KpeMa
OpuH3H, JIe BAKJIMBUMU € TIBUIKA KOATYJIAIIS Ta IpaBUibHE (POPMYBaHHS TEKCTYPH.

BupobuunrBo OpuH3M 3 MOJIOKa 3aaHEHCHKOI MOPOJIU IPYHTYEThCS Ha
TPAAMIIIMHUX TMIJIX0/IaX JO CHUPOBApiHHA, aje 3 YpaxyBaHHSIM crHenudiuHux
BJIACTUBOCTEN CUPOBHHH.

TexHosnoriyHuii  mpouec  BKIOYaE  OOOB’SI3KOBY — TMAcTepU3allilo IS
3a0e3ne4eHHs] MiKpoO10J0TIyHOI 0€3MeKH, KOAryJysliio 3 BUKOPUCTAHHIM CUUYXHUX
(dhepMeHTIB, 0OpOOKY CHUPHOTO 3€pHa, APEHYBaHHS Ta COJiHHs. |1 mpukiagy, mpu
nepepoOii 100 1 Mosoka Horo nacrepusyroTh npu 72 °C npotaroM 15 cexkynp (abo
BUKOPUCTOBYIOTh CHpe — Yy pa3i (pepMepchKoro BUpOOHHUIITBA), OXOJOIXKYIOTh 10 28-
33 °C 1 pomaroth xyopun Kamibifio (0,02 %) ta xumoszun (20-30 mu/100 ). ITicas
YTBOpPEHHsI 3rycTKy depe3 30-60 xB ioro Hapi3aroTh Ha KyOUKH po3MipoMm 1-2 cMm i
MOCTYTOBO HarpiBaroTh 10 35-38 °C mpu nominryBanHi. [lani mpoBoAsSTH ApEHYBaHHS
Ta TipecyBaHHS y Qopmax mnpotsrom 2-4 rox mpu Temmeparypi 20-25 °C.
CdopmoBanuii cup moapiOHIOIOTH Ha TpaHydu Ta coiisaTh y po3uuni 10-15 % NaCl
npotsiroM 24-48 ron npu 8-12 °C. I'oToBuii mpoAyKT (pacyioTh y OOUKHU 3 pO3COJIOM
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a00 y BakyyMHi nakeTu. Buxia roroBoi OpuH3u cranoButh 15-20 % Bij Macu MOJIOKa,
a 3araJibHa TPUBAJICTH TIporiecy — 2-3 mobu [4].

Hacinns 4ia HanexuTh 10 Kateropli «cynepdydiB» 1 € LIHHUM KEPEIoM
oMera-3 JKUPHHUX KUCIOT (30Kpema 0-TIHOJICHOBOT, sika CTaHOBUTH 10 60 % Bif ckiamgy
xKupy), KiIiTkoBuHH (34-40 %), Oinka (15-24 %) Ta miHepaltiB, 30KpeMa KaJbIliio i
MarHito. JlomaBaHHs dYia 10 OpWH3M 3 MOJIOKa 3aaHEHCHKOI TMOPOJIU CHPHSIE
MIIBUIIEHHIO BMICTY HEHACUYEHUX KUPHUX KHUCJIOT, aHTHOKCHIAHTIB 1 MPEO10THKIB,
10 HAJa€ MPOAYKTY CcTaTycy (pyHKIIOHAIbHOTrO. ONTUMAIBLHOKO BBAXKAETHCS /1032 2-5
% Bi1 Macu rotoBoro cupy (20-50 r/kr).

TexHosoris 1HTErpalii nepeadayae MomnepeHe 3aMOYyBaHHS HACIHHS y BOJI
(cniBBimHomIeHHS 1:5) npotsirom 2-4 rox ipu 20 °C 10 yTBOPEHHS resieno1i0H01 Macu
a00 mojnpiOHEeHHs y OOpOIIHO i piBHOMIpHOro po3noaiury. HaOyxie HaciHHSA
BHOCSTh Y CHpPHE 3€pHO IICJIS JpPEHYBaHHSA, Ha €Tall IPEeCyBaHHS, PETEIbHO
nepeminryroun 10-15 xB. AlbTepHaTUBHO MOKHA BUKOPUCTOBYBATH 010 via (1-2 %),
AKY JOJIAI0Th IT1J1 Yac KOAryJIsiii 17 30arayeHHs AKupoBoro ckiany. [lomganemn eranu
COJIIHHS Ta (POpMYyBaHHS 3aJUIIAIOTHCA CTaHAAPTHUMHU. Yia He BIJIMBA€ Ha MPOILIEC
KOaryJisuii, NpoTe MiJBUILYE BOJOTICTh NMPOAYKTY Ha 5-10 % 1 Hamae oMy JErkoro
ropixoBoro npucMaky. KoHTposbpHI napameTpu rotoBoro npoaykry: pH y mexax 4,5-
5,0 Ta Bomoricte 45-55 %. Takmii MeTox, MOMIOHMM 0 TEXHOJOTIH 30aradcHHS
BIBYAPCHKUX CHUpIB OJI€I0 4ia, JOBIB €(QEKTUBHICTh 1 JI03BOJSE PO3LIMPUTU
ACOPTUMEHT (DYHKITIOHAJIbHUX MOJIOYHHMX MPOYKTIB [1].

BpuH3a 3 KO3MHOTr0 MOJIOKa 3aaHEHCHKO1 MMOPOIH 3 10JaBaHHAM HACIHHS 4yla Ma€e
3HAUHI [epeBaru y CKJaji MO>KUBHUX PEUOBUH Ta (yHKIIOHATLHOCTI. BoHa Garara Ha
BUCOKOSIKICHUM  OIIOK, sKMM  3a0e3medye oOpraHi3aM yciMa  HEOOXITHUMU
aMIHOKHUCJIOTaMHU, a J0/JaBaHHA 4ia MiABUIIYE HOTO 3arajibHy MPOTEIHOBY IIHHICTh HA
15-20 %. XKupu mMoJoka J1eTko 3aCBOIOBaHI, a HACIHHA 4ia 30aradye mpoayKT oMmera-3
KUPHUMHU KHUCJIOTAMH, Kl CHOPUSIOTH MIATPUMII CEPLEBO-CYJUHHOI CUCTEMHU Ta
3MEHIIEHHIO 3amajibHuX TporieciB. [liABUIIEHUHA BMICT KJIITKOBUHU TOKpAIIye
TpaBJICHHS, HOPMaJIi3ye MIKpoQJIopy KHUILIEYHUKA Ta JIOMOMarae 3HUKyBaTH PIBEHb
xoJiectepuHy. KpiM TOro, mpoayKT MICTUTh Ba)KJIMB1 MIHEpaJIM — KaJblii, MarHii,
dochop Ta Kamiif, MO 3MIMHIOIOTH KICTKM Ta MATPUMYIOTh OOMIHHI TMPOIIECH.
AHTHOKCHIaHTH Ta TMOMI(QEHOTN 3 HACIHHS 4Yia 3MEHIIYIOTh OKHUCHUH CcTpec i
3aXUIIAI0Th KIIITHHU OPTaHi3My. 3aB/ISKH [IMM BIACTUBOCTSIM OpHH3a CTA€ AIETUIHOIO
Ta JIETKO 3aCBOIOBAHOIO, MIATPUMYE 30POB’Sl Cepls 1 CyIUH, Ma€ aHTUOKCUJAHTHUN
e(deKT 1 € IPUIATHOIO JIJIs BETeTapiaHIIiB, JTIO/IeH 13 HEIEPEHOCUMICTIO JJAKTO3U Ta TUX,
XTO TIparHe BKJIIOYATH Y CBiM parioH (GyHKIIOHATBHI TPOYKTH [5].

3arajoM KaJIOpifHICTh MPOIYKTY 3aiuiuaeThes Ha piBHI 250-300 kkan/100 T,
MpoTe BiH CTa€ OLIBIN MIETHYHUM 1 (DYHKI[IOHAJIBHUM, TPUIATHUM I BETaHIB,
BETeTapiaHIliB Ta JIOJEH 3 aJepri€lo Ha JJAKTO3Y 3aBASKA HU3bKOMY BMICTY JIAKTO3HU B
MoJIOLI 3aaHEHCHKOI MTOPOIH.

BbpuH3a 3 uia 30epiraerbces B po3codi (8-12 % NaCl) nis 3ano0iranHs cyBaHHIO
Ta MIATPUMAHHA MIKpOOIOJOTIYHOT Oe3NneKu MpoayKTy. PekomMeHmoBaHI yMOBH
30epiraHHsl BKJIIOYAIOTh TeMmiiepaTypy +2-+8 °C y XOJNOAWIBHUKY Ta BIJTHOCHY
BOJIOTICTh 85-90 %. Y po3coi mpoayKT Moke 30epiratucs npotsirom 14-21 nus, To1
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K 1pu 3aMoposkyBaHH1 (-18°C) TepMmiH 30epiraHHs 1ocsarae 6 MicsIIIB 3 MIHIMAIbHUMU
3MiHAMU MIKpO(MIOpH, 30KpeMa MOJIOYHOKHCIUX OakTepiit. J[ms 30epexeHHs IKocCTi
BUKOPHUCTOBYIOTh T€PMETHYHI KOHTEHHEpH a0 BaKyyMHY YIaKOBKY, YHHKAIOYH
IPSIMOTO BIUIMBY CBITJIA JJIsl 30€pekKeHHsl omera-3 ®upHUX KuciaoT. KoHTposs crany
MPOIYKTY BKIIFOYAE PETYJIAPHY MEPEBIPKY Ha TUTICHABY; MpH 30epiranHi 3a KiIMHATHOT
temneparypu (+18-+20 °C) OpuH3y ciifi BUKOPUCTOBYBAaTH HE Oinblie 3 NIHIB Uis
no3piBaHHsA. JloTpuMaHHS 1[HMX yMOB 3a0e3medye CTaOUTbHICTh CEHCOPHUX
BJIACTUBOCTEH Ta 0€3MEeUHICTh MPOAYKTY ISl CTIOKUBAHHS.

BupoOHUIITBO OpUH3M 3 KOBMHOTO MOJIOKA 3aaHEHCHKOI TOPOAM 3 10JJaBaHHIM
Yia € MepCrleKTUBHUM HapsIMOM PO3BUTKY MOJIOUHOI raiy3i. Takuil mpolyKT MO€ETHYE
TPaaUIIfHI TEXHOJIOTIT 3 IHHOBAI[IHHUMM IT1]IX0/IaMH, BIJIIIOBIIAa€ 3alIUTaM Cy4acHOTO
CIO’KMBayYa Ha 3/10poBe Ta (PYHKIIIOHAJIbHE XapuyBaHHs. MacoBe BIPOBAHKEHHS 111€1
TEXHOJIOT1i JO3BOJIUTH PO3IIMPUTH ACOPTUMEHT KO3WHUX CHUPIB B YKpaiHl Ta
MIJBUIIUTH KOHKYPEHTOCHPOMOXKHICTh BITUM3HSHUX BHpPOOHMKIB [6]. Kpim ToroO,
BUPOOHHMITBO (PYHKI[IOHAIbBHUX CHUPIB CHPUATHME (POPMYBAaHHIO HOBHUX PHUHKOBHUX
HIII, 3aJyYE€HHIO 1HBECTULIA Yy CLIBCBKOIOCHOJAPCHKUNA CEKTOP 1 PO3BUTKY
(dbepMepChbKUX  TOCMOJAPCTB, 101(0) CIELIATI3YIOThCS ~ HAa  BHUPOIILyBaHHI
BHUCOKOTIPOAYKTUBHUX 3aaHEHCHKUX Ki3, CTBOPIOIOYM YMOBH JUIS TIiJABUIICHHSA
€KOHOMIYHOI €()EKTUBHOCTI Ta IHHOBAI[IHHOT'O PO3BUTKY Taty3i.

BucnoBku. OTxe, IHTErpallisl HACIHHS Yia y BUPOOHULITBO OPUH3U 3 KO3UHOTO
MOJIOKa 3aaHEHCBKOI NOpPOJAU CTBOPIOE€ (YHKIIOHAJBHUN MOJOYHUH MPOIYKT 13
M1BUILIEHOIO Xap4uOBOIO IIHHICTIO. [IpOAYKT MICTUTH KOPUCHI KUPHI KUCIOTH, O1JI0K,
KJIITKOBUHY Ta aHTHUOKCUIAHTH, 30epirae TpaAWIiiHUN CMaK 1 TEKCTypy, a TaKOX
JIEMOHCTPY€E CTAOUIBHICTh MpHU 30epiranHi. Taka TEXHOJOTISI € MEePCHEKTUBHOI IS
PO3IIMPEHHS] ACOPTUMEHTY MOJIOYHHMX BUPOOIB 1 3aJ0BOJICHHS TTOTPEO CIOXKUBAYIB Yy
3I0POBOMY XapuyBaHHI. BHpOOHHIITBO OpWH3M 3 J0JaBaHHAM 4Yia CIpPHSIE
MIJBUILEHHIO (YHKUIOHATBHOCTI MPOAYKTY, 3a0e3neuye MiATPUMKY HOPMaIbHOIO
0OMIHY pEYOBHH, 3MILIHEHHS IMyHHOI CUCTEMU Ta NPOPIIAKTUKY CEPLIEBO-CYUHHUX 1
MeTa0OJIIYHUX 3aXBOPIOBAHb.
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Makcenm JUKMIJIB?,

CTyAeHT l-ro Kypcy,

(bakyJIbTET TEXHOJIOT1i BUPOOHUIITBA,

nepepoOKu Ta pOOOTOTEXHIKH Y TBAPUHHHUIITBI
BiHHULIBKUN HAITIOHATBHUN arpapHUil YHIBEPCUTET,
Binnuns, Ykpaina.

OPI'AHOJIEIITTUYHA OIIHKA M’ACA KO3JIATUHU PI3HOI'O BIKY
TBAPUH

Anomauia: Y cmammi HageOeno pe3yibmamu 00CAi0HCEHHS OPSAHONENMUUHUX
NOKA3HUKIB8 M 'SCA KO3NAMUHU 3ANEeHCHO 810 8IKYy meapun. Bcmanoeneno, wjo saxicmo
KO3NIIMUHU CYMMEBO 3MIHIOEMbCS 3 BIKOM: M 'Aco MOA0OHAKa (6—8 wmicayis)
XapakmepusyemusCs HIJICHOIO KOchcmeHuiCiO, B8UCOKOIO COKOBUMICMIO Mda NPpUEMHUM
CMAKoOM 6e3 CMOPOHHIX 3anaxie; M saco pivHUX MEaApuUH MAae€ 3a008LIbHI 81ACMUBOCHI,
npome cmae WINbHIWUM [ MeHUW COKOBUMUM, M co Oopocaux ki3 (2—3 poku)
BIO3HAUAEMBCS HCOPCMKICMIO, MEMHUM KOJIbOPOM MA CHEYUDIUHUM aAPOMAMOM.
IIposedena banvha oyinka opearHorenmudHux NOKA3HUKIE NiOMeepoula, wo Hatoiivu
CnoJ# U840 npuea@meww € M SICO MOJIOOHAKA.

Knrwouogi cnosa: koznamuna, opeanonrenmudti NOKA3HUKU, GIK MEAPUHU, AKICb
Mm’saca

Annotation: The article presents the results of a study on the organoleptic
characteristics of goat meat depending on the age of animals. It was found that the
guality of goat meat changes significantly with age: the meat of young goats (6-8
months) is characterized by tender texture, high juiciness, and pleasant taste without
foreign odors; the meat of yearling animals has satisfactory properties but becomes
firmer and less juicy; the meat of adult goats (2—3 years) is distinguished by toughness,
dark color, and a specific flavor. The scoring evaluation of organoleptic
characteristics confirmed that the most consumer-attractive meat is obtained from
young goats.

Key words: goat meat, organoleptic characteristics, animal age, meat quality

BCTle. VY cydacHux ymoBax PO3BHTKY Xap4oBOi MPOMHUCIOBOCTI OCOOJIMBA
yBara MpUAUTSIETHCS BUPOOHUIITBY BHCOKOSKICHUX MPOAYKTIB 13 (PYHKITIOHATBHUMHU
BJIACTUBOCTSIMU, SIKI BIAMOBIJAIOTh BHUMOTaM pAalliOHAJIBHOTO Ta JIETUYHOTO
xapuyBaHHs. OJIHMM 13 TIEPCIEKTUBHUX HAMNpsIMIB € BUKOPUCTAHHS M’sica
HETPaIULIMHUX BUIIB TBAPHUH, 30KpeMa KO3JISATUHH.

2 HaykoBuit kepiBHUK — Hagis HOBI'OPOJICBKA, k.c.-r.H., noueHT kadenpu OioiHxkeHepii, 0io- Ta
XapUuOBUX TEXHOJIOTIH
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Ko3iBHu1ITBO B YKpaiHi Mae 3HAaUHUH MOTEHIIIAJ, aJ)Ke KO3U € HEBUOATTTMBUMHU
710 YMOB TOMIBJII ¥ yTpuUMaHHS, J00Ope MPUCTOCOBYIOTHCS A0 KIIMAaTHYHUX YMOB, a iX
MPOTYKITist (MOJIOKO, M’5ICO, BOBHA) MAa€ BIUCOKY O10JIOTIYHY ITIHHICTb.

3a maaumu Babiker Ta cmiiBaBT. [1], M'sicO KO3IATHHA MICTUTH OibIe OiKa Ta
MEHIIIE XKHUPY, HIK OapaHHHA Ta sSJTOBUYMHA, 1110 BU3HAYAE HOTO JIETUYHI BIaCTUBOCTI.
[ToniGH1 pe3ynbTat HaBOAATH Webb 1 Casey [2], miAKpecTIO0UH, M0 KO3ISITHHA €

JDKEpEJIOM MOBHOIIIHHOTO O1TKa 3 HU3bKUM BMICTOM XOJIECTEPHUHY, IO pOOUTH
il mpuaaTHOIO NJis PAIiOHIB JIIOAEH 13 MIABUIICHUM PU3UKOM CEPIIEBO-CYJIMHHUX
3aXBOPIOBaHb. BaXXIMBOIO XapaKTEPUCTUKOIO KO3JISATHUHHU, 110 BHU3HA4ae ii
KOHKYPEHTOCIIPOMOKHICTb, € OpPraHOJIENTUYHI Moka3HuKU. Came BOHU (OPMYIOTH
nepIie BpaKeHHS CIOKUBaYa Ta BIUIMBAIOTh HA BUOIP MPOAYKIIi, JOBOSIThH, IO BIKOBI
3MIHM OpraHi3My TBapWHHU BiJOMBAIOTHCS Ha CKJIAJl M S30BOi TKaHWHH, KIJIBKOCTI
KUPY Ta BOJIOTH, 1110 OE3MOCEPETHBO BIUTMBAE HA KOJIIP, KOHCUCTEHIIIIO Ta COKOBUTICTh
M’sica. OpraHoJIENITUYHA OLIHKA € OJTHUM 13 0a30BUX METO/IIB KOHTPOJIIO SKOCTI M’sica,
SKUW JTO3BOJIAE IIBUIAKO BCTAHOBHUTH NMPHUAATHICTH CHPOBHHU JO BHUKOPUCTAHHS Y
TEXHOJIOT1i M’ SICOMPOYKTIB.

AKTyalbHICTh  JOCHIJDKEHHSI TOJSiTa€ B HEOOXITHOCTI  BCTAHOBJICHHS
ONTHUMAJIBHOIO BIKY I 3a00l0 KIi3 3 METOK OTpUMaHHsS M’sica HalBUIIOI
OpPTaHOJENTUYHOT SKOCTI.

Meta cTarTi — BCTAQaHOBUTH OPTAaHOJCNTHYHI TMOKA3HWKHA M’sica KO3JISATHHU
3aJIeKHO BiJ BIKY TBapWH Ta BU3HAUUTHU HAWOUIBII CHPUSTIUBY BIKOBY TpYIy JJis
BUPOOHMIITBA XaPUYOBOi MPOTYKIIIi.

O06’exTOM AOCIIJKEHHSI 0yJIO M’SICO KO3JSTUHH, OTpHMaHe BIJ Ki3 MICIIEBHX
MOP1J1, BUPOIIECHUX Y TOCTIOIAPCTBI HABYANIbHO1 (pepmu. /{7151 ekciepuMeHTy BiaOupamu
1o 3 TBApUHM y KOXKHIHM BIKOBIH T'pyIil: MOJOAHSK (6—8 MicsIiB), piudi TBapuHu (12—
14 mics1iB), mopocii ko3u (2—3 pokn).

BinOupamu 3pa3ku Haiigosmoro m’s3a cnuau (M. longissimus dorsi) macoro
200-250 r. 3pa3ku MapKyBaiu il BuTpuMyBanu npu temneparypi 0—2 °C npotsarom 24
roJIMH 1Jis ctabutizalii OioxiMiyHUX mpoueciB. [lepea nerycraniero 4acTUHY 3pa3KiB
niggaBaiv TepMidHIA 00poO1i y BoAl npu TemiepaTypl 95 + 2 °C npotsirom 60 xB.

OuiHoBaNM 30BHIMIHIA BUIIIS 1 KOJIp CHUPOro M’sica, KOHCHUCTEHIIIIO,
COKOBUTICTb, 3aI1aX 1 CMaK MiCJIi BapiHHS.

Buxiaan ocHoBHoro marepiaay. Ilicist oOpoOku OTpUMaHMX JaHUX OYyJIO0
y3arajbHEHO OPTraHOJENTUYHI MOKA3HUKHU M’siCa KO3JISATHHH PI3HUX BIKOBUX TPYIL.
BcranoBneHo, 10 BiAMIHHOCTI MK 3pa3kamMu BUSIBISIIOTHCS SK Y 30BHIIIHBOMY
BUTJISIAI Ta KOHCUCTEHINT CHPOTO M’sica, TaK 1 Y CMaKOBUX XapaKTEPUCTHKAX IMiCIIs
TepMiuHOi 00poOKu (Tabd. 1).

AHani3 OTpUMaHUX Pe3yJbTATIB OPraHOJENTUYHOI OIIHKH CBITYUTH, IO BIK
TBApUHU CyTTEBO BIUIMBAE HA AKICTh M’5ica KO3JSTHUHHU.

Y wMonogHsika BiKOM 6—8 MICSINB BIJ3HAYEHO HaWKpallll OpraHOJIEHTHYHI
XapaKTEPUCTUKU: CBITIO-POKEBUN PIBHOMIPHUM KOJIp M’sI31B, TOHKUN IIap O110r0
KUPY, HDKHA 1 MPYKHA KOHCHUCTEHIIISl, BUCOKA COKOBMTICTb, MMPUEMHUM 3amax Ta
JeTiKaTHUNH cMak 0e3 CTOPOHHIX NpucMakiB. Taki BIACTUBOCTI MOSCHIOIOTHCS
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HEBEJIMKUM  PO3BUTKOM CIIOJyYHOi TKAHWHHU, HHU3BKAM BMICTOM OJKHpY Ta
IHTCHCUBHUMH OOMIHHMMH IIPOLIECAMU, XapaKTEPHUMH AJI1 MOJIOJIUX TBapHUH.

M'sico piunux TBapun (12—14 wMicsiiB) Majo 3aJ0BUIbHI OpraHOJENTHYHI
MOKA3HUKH: POXKEBHM, OLIbII HACHYCHHH KOJIp, MIIBHIIINKA 3KAP >KOBTYBATOTO
BIITIHKY, KOHCHCTEHIIISI CTaBajia NIUIBHINIO ¥ €IaCTUYHINION, 3 BIIYYyTHUMHU
M’ s130BUMU BOJIOKHaMU. COKOBUTICTh 3HIXKYBAJIAcs, TPOTE apoMaT 1 CMaK 3aJIAIIAIINACS

TUIIOBUMU JJI KO3JIATHUHU Ta OLIiHIOBaJ'II/ICﬂ SAK HpHﬁHHTHi.
Tabmuus 1. OprasosienTHYHA XapaKTEPUCTHKA M’sica KO3JISITUHU PI3HOTO BIKY

MononHsk Piyni TBapuHu Hopocii ko3u
[Toka3Huk . .
(68 mic.) (12—14 wmic.) (2-3 poxn)
M’s131 CBITIIO-POXKEBI, , . . M’ 5131 TeMHO-4€pBOHI 3
. . . M’s13u poxeBi, KOJip o
L piBHOMIpHO 3a0apBIieHi, . . KOPUYHEBUM BIJITIHKOM,
30BHINIHIN . OLTBII HACHYCHHA, KUP . .
XKHUP OUTHIA, TOHKUM . . JKUP KOBTHM, TPyOHid,
BUIJISLT 0J11710-KOBTYBaTHUH, . .
rapom, 1o0pe ) N HEPIBHOMIPHO
: . IIUTEHUN ) .
PO31OIITICHUM PO3MOAIICHHHA
Kopcrtka,
Hyxe Hixkna, npyxHa, |I{inpHa, enacTuyHa, Ipu rpyOOBOJIOKHHCTA,
KoHcucteHist | 1erko po3:»XoBY€eTbCs, 0€3 | )KyBaHHI BiAUyBalOTHCS BiJT4yTHA 3HAYHA
BUPAXXEHUX BOJIOKOH OKpeMi M’s130Bi BOJIOKHA KUIBKICTb CIIOJIy4HOT
TKaHUHU
) Cepenns, Ipu Hwuseka, M’sico cyxe
Bucoka, BuaI1eHHs COKYy P PR ’ SYXE,
. ; TPUBAJIOMY XYBaHHI  |BTpaydae 3HAYHY KUIbKICTb
COKOBUTICTh psicHE, M’5ICO He . . o
: . COKOBUTICTb COKY TiJI 4ac TepMIdHO]
MIEPECUXaE MiCIIsI BApIHHA
3MEHITYEThCSI 00poOKH
Pizkuid, i3 cnerudiyanm
3anax [Ipuemuuii, HixkHUH, 6e3 | BupaxkeHuit M’ sicHUH, «CTapuM» 3araxom,
CTOPOHHIX 3amaxiB TUTIOBUH JIJISl KOS THHA XapaKTePHUM JUISI
JI0pOCIIOi TBAPUHHU
. o . " Hacwuenwuii, THIOBHI . . .
Hixuwmii, nenikatauii, 6e3 | o [HTEHCUBHUI, P13KYBaTUH,
Cmak ) . M’SICHUH CMaK, 3 JIETKOIO | . .
CTOPOHHIX MPUCMaKIiB . BITUYTHUI MpUCMaK caya
TEPIKICTIO

Haiiripin nokazHuku Oyiau nmpUTaMaHHl M’sCy nopociux ki3 (2—3 poku). Bono
Majo TEMHO-YEPBOHUU KOJIP 13 KOPUYHEBUM BIJITIHKOM, YXOBTHUH TpyOMil >Kup,
BUPAXEHY TPYyOOBOJIOKHUCTY CTPYKTYypy Ta 3HAYHUN BMICT CIOJXYYHOI TKAaHWHH.
CoKOBHTICTh OyJla HU3BKOIO, 3allaX PI3KUM, & CMaK — IHTEHCUBHHUM, PI13KyBaTHM, 13
XapaKTepHUM MPUCMAKOM cajia, [0 3HIKYBAIO CIIOKUBYY MPUBAOIUBICTh MPOAYKTY.

BucHoBku. Bik TBapuHu € OJJHUM 13 KJIIFOYOBUX YUHHUKIB, 1110 BU3HAYAE SKICTh
KO3JIaTUHA. Haiikpani opraHOJeNTHYHI BIACTUBOCTI MAa€ M’SICO KO3EHAT BIKOM 6—8
MICSIIIB, SK€ XapaKTEPHU3YEThCS HIKHICTIO, COKOBHUTICTIO Ta BIJICYTHICTIO
cnerugiunoro 3anaxy. Ko3nstruHa Bii JOPOCIHX Ki3 MOCTYIAETHCS 33 MMOKa3HUKAMHU
CIIO’KMBYOI MTPUBAOIMBOCTI Y€pe3 KOPCTKICTh 1 BUPKEHUI apomar.
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(bakyIbTET BETEPUHAPHOT METUITNHH,

BinHULBbKUN HAITIOHATBHUN arpapHUil YHIBEPCUTET
Binnuis, Ykpaina

OCOBJIMBOCTI YTPUMAHHAA, IIOBEJATHKHA TA 3AXBOPIOBAHb
JKYHI'APCBKHUX XOM’AKIB (PHODOPUS SUNGORUS)

Anomauia. Y cmammi eukiadeni 0I0ON02IYHI 0COOIUBOCMI OAHCYH2APCHKUX
XOM SIKIB, NMpupooHe cepedosuwe ICHY8AHHA, (DI3I0N02IYHI XaApaKmepucmuky ma
Ce30HHI adanmayii. 3HauHy Yy8acy NPUOileHO Xapuy8aHHlo, NpoQpilaKxmuyi
3ax680pl08anb, 30KpemMa UYyKpoeo2o OJiabemy, a maxkoxc 0a308uM NPUHYUNAM
semepuHaprHo2o Koumpoao. [cyneapcovki xom axu (Phodopus sungorus) — ye
MIHIQMIOpHI  0eKOpAMuUBHi  2pU3yHU, BI0OMI CBOEKD  30AMHICMIO  3MIHIO8AMU
3a0apBNeHHs 3ANEeHCHO Bi0 CE30HY, PISHOMAHIMmMAM Moponociunux Gopm ma
aKmugHow nogedinkoio. Pexomenoayii cnpsamosani Ha cmeopeHHs ONMUMANbHUX YMO8
VMPpUMAanHa, — coyianizayiro, 002180 ma  APO@INAKMUKY  HAUNOWUPEHIUUX
3aX80PI0BAHL, WO 3a0e3neuye 0082e Ul 300P08e HCUMMSL MEAPUH Y OOMAUHIX YMOBAX.

Knwuosi cnoea: JDicyneapcoxuii xom'sx, Phodopus sungorus, 0oensio 3a
xXom'skamu, ce30HHa TUHbKA, diabem, NoBeOiHKA, NPUPOOHA A0ANMAayis.

Annotation. The article highlights the biological features of Dzungarian hamsters
(Phodopus sungorus): natural habitat, physiological characteristics, and seasonal
adaptations. Particular attention is paid to nutrition, disease prevention, especially
diabetes, as well as the basic principles of veterinary control. Dzungarian hamsters
are miniature decorative rodents known for their ability to change coat color
depending on the season, morphological diversity, and active behavior.
Recommendations are aimed at creating optimal housing conditions, and prevention
of the most common diseases.

Keywords: Djungarian hamster, Phodopus sungorus, hamster care, seasonal
molting, diabetes, behavior, natural adaptation

Beryn. [Ixynrapcekmit xom’sik  (Phodopus sungorus) — TpusyH poauHU
XOM’SIKOBUX, SIKMH € TOMYJIIPHUM JIa0OPAaTOPHUM 1 JICKOPATUBHUM BHIIOM (puc.l). ¥
MPUPOI MOIIMPEHUHN Y CTEMOBUX 1 HAMIBIYCTENbHUX 30HaX 3axigHoro Ta CXiAHOro
Cubipy, Kazaxcrany, Anrato ta J[xyHrapcbkoro Anaray.

2HaykoBuil kepiBHuK: PhD, crapmmii Bukiagau kadeapu BETepHHAPHOI Tiri€eHH, caHiTapii i
excrieptuzu BHAY Koneuko A.B.
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Puc. 1. YTpumanus B nabopaTopHux ymoBax J»KyHrapcbkoro xom’sika

TBapuHu putoTh OaraTokaMepHi HOPHU 3aBIIIMONIKK 10 1 MeTpa, 10 J103BOJISIE iM
PEryJIIOBaTH TEMIEPaTypy Ta 3aXUINATUCS B XWXKaKiB. TpUBANICTD KUTTS Y JUKIH
pUpoJIl He mepeBuirye 12 — 14 MicsIiB, TOJ1 SK Y HEBOJI, 3a HAJEKHOTO JOTIIAIY,
BOHH JIOKUBAIOTH 710 2 — 2,5 POKIB.

JI>KyHrapchKi XOM’SIKUA BIJPI3HSAIOTHCS KOMITAKTHUMU PO3MipaMu (JJOBKHHA Ti1a
8—10 cm, maca 25 — 65 1), KOPOTKUM XBOCTOM 1 XapaKTEPHOIO TEMHOIO CMYTOIO B3JI0BXK
CriMHM. Y 3UMOBHMH IIepioj] ixHe 3a0apBIICHHS CBITIIIIAE, IO BUKOHYE (YHKIIIIO
kamypsoky. Cepen mommpeHMX MOpPQOTHINB, BHBEACHUX Yy JIEKOPATUBHOMY
PO3BECHHI, BUAUISIIOTh CTAaHIAPTHUIA, candip, MepIoBUN Ta MaHIapUHOBHNA (pHC.2)
[1,2].

Cranjaprauii IepioBuii

MaunaapuHoBHH

Puc. 2. 3a0apBiieHHS J)KYHIAPCbKUX XOM SIKiB
p JOKyHTap

Buxiaa ocHoBHoro marepiaay. B yMoBax yTpuMaHHS XOM’SIKM MOTPEOYIOTh
MPOCTOPOi  KJIITKM 3 TIACTUIKOI, KoJjieca s Oiry Ta YKpUTTIB. Baximpo
3a0e3MeuyBaTy iM HAJICXKHY BOJIOTICTH 1 TemriepatypHuit pexxuM (20 — 24 °C), oCKUJIbKH
nepenajgv TeMIOEparyp Ta MpOTATM MPU3BOIATH JO CTpeCy #H 3aXBOPIOBAHb.
JIKyHTapChKi XOM IKH € TEPUTOPIaIbHUMH, TOMY CIIJIbHE YTPUMAHHS KIJIbKOX OCOOMH
4acTO 3aBEPIIyEThCS Oifikamu.

3 HaAyKOBOI TOYKHM 30py IIed BHUJ I[IKaBUH CBOEK KOPOTKOKI TPHUBAJICTIO
PENpPOAYKTUBHOIO LMKy, BUCOKOIO TUIOIIOYICTIO Ta 3/IaTHICTIO 10 CE30HHOI 3MIHM
mepeti. Pa3oM 13 TUM, JKyHTapchbKi XOM SIKM MalOTh CXHJIBHICTh O METa0O0JIYHUX
MOpYyIIeHb, 30KpeMa IIYKpOBOTO AiabeTy, Mo poOHWTh iX I[IHHOI MOMEIUII0 IS
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OloMeIUYHUX JOCTIKEHb. AHATOMIYHI OCOOJMBOCTI JKYHTapChKOTO XOM'sKa
(Phodopus sungorus) JIKyHrapchkuii XOM'SUOK, HAJIEKHUTh A0 POJY MOXHOHOTHX
XOM'AIKIB 1 Ma€ HU3KY YHIKAJIbHUX aHATOMIYHUX OCOOIUBOCTEM, 1110 BIAPI3HIIOTH HOTO
B1JI CHPIACHKOTO poauya. L kpuxiTHa TBapUHKA Ma€ KOMIIAKTHY OKPYTITy OyI0BY Tia
3 qy’Ke€ KOPOTKMM XBOCTOM, SIKMH 3a3BHM4al He nepeBuurye 1 cM y nosxuny. ['onosa
BiJTHOCHO BEJIHKA 3 KOPOTKOIO MOPIOYKOIO Ta BEJIMKUMH OMYKIMMH OYMMa, 10 HAJa€
iif 0coOIMBOT BUPA3HOCTI.

XapakTepHOI PHUCOI0 OYJOBH KIHIIIBOK € TYCTE OIyIIEeHHsS CTymHeu (planta
pedis), mo BigoOpa)xeHO B JATHMHCHKIH Ha3Bl poay Phodopus - "mMoxuonormit". I1s
OCOOJIMBICTD € aJaNTali€lo 0 KUTTS B XOJOJHUX yMOBaX CEpe/lOBUIIA 1ICHYBAaHHS.
3y0Ha cucTema npejcTaBieHa riCToIOHTHUMU pi3isamu (déntes incisivi), siki TOCTIHHO
3pocTarTh, Ta Mojspamu (déntes molares) i mepetupanHs Dki. MK HUMH
po3TanioBaHa TUIOBA JJIsl TPU3YHIB Jiactema (diastéma).

InTyHKOBO-KMIIIKOBUM TPAKT JKYHTApChKOIO XOM'SsKa Ma€ OCOOJIMBOCTI,
MOB'A3aH1 3 HOTro NpUPOIHUM parioHoM. Ciina Kuika (caécum) 100pe po3BUHEHA, IO
N03BOJIsIE €(DEKTUBHO 3aCBOIOBATH POCIMHHY iKy. OCOOJMBICTIO LIMX XOM'SYKIB €
HAsBHICTh CIIeUU(IYHMX 3aJ103 Ha KMBOTI - TaK 3BaHOI 3amaxoBoi 3aj103u (glandula
odorifera), sika BAKOPUCTOBYETHCS JJI1 MAPKYBAHHS TEPUTOPII.

CrareBa cuctemMa JEMOHCTPYE YITKUM CTaTeBUU IUMOPQI3M. Y caMUIB YITKO
BUpaxeH1 ciM'THUKH (téstes), 0coONMMBO MOMITHI B mepioJl po3MHOXkeHHs. Camulll
MarlTh J100pe pO3BUHEHHMM psAJ MosiouHuX 3ano3 (glandilae mammariae), 1o
3a0e3neyye BUTOJJOBYBAaHHS YUCIEHHOTO MOTOMCTBA.

Opranu 4yyTTs JKyHTapChKHUX XOM'SIKIB OCOOJIMBO MPUCTOCOBAHI /10 HIYHOTO
crioco0y xkutta. Hiox (6lfactus) po3BuHeHuii myxe mo0pe 1 € OCHOBHUM OPTraHOM
gytTa. Cnyx (auditus) TakoX BUCOKOUYTIMBHUH, JO3BOJISIE CHPUMUMATH 3BYKH B
IIUPOKOMY Jliara3oHi. 3ip (visus) creriani3oBaHUi 71 HIYHOTO CIPUMHATTS, X04a B
yMOBax C1a0KOTO OCBITJICHHSI BOHU OPIEHTYIOTBCSA IMEPEBAXKHO 3a JOMOMOTOI0 BYC
(vibrissae) Ta HIOXY.

VYHIKaJIbHOIO aHATOMIYHOIO OCOOJIMBICTIO JHKYHTAPCHKUX XOM'AKIB € 3JaTHICTh J10
CE30HHOI 3MiHM 3a0apBJICHHA XyTpa. B3uUMKy iXHE 3MMOBE XyTpO CTa€ 3HAYHO
CBITJIIIIMM 1 TYCTIIIMM, IO € aJanTall€l0 10 CHIXKHOIO MOKPUBY B MPUPOJHOMY
CepeOBUII ICHYBaHHS.

JIKyHrapchKi XOM'SKM MarOTh cnielugiyHi mpodsieMu 31 310pOB’sIM, OB’ s3aHl 3
iXHIMM HEBEJIIMKMMHU pO3MipaMu, MIBUIAKAM METa0o0i3MOM Ta (Hi310JI0TTYHUMHU
ocobnuBocTIMU (pHC. 3).
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Puc. 3. XBopoOu JKyHTapChKUX XOM’SIKiB

JIKYHTapChKl XOM'SIKU MarOTh F€HETHUHY CXMJIBHICTh O PO3BHUTKY I[yKPOBOTO
niadety. OCHOBHI CMUMIITOMHU BKJIIOYAIOTh MIJBUINEHY CIpary (IIOJIIUIICIs), YacTe 1
psICHE CEYOBUJIICHHS (MOMiypisi), KOJMBAHHS Baru (Cro4yaTKy 30UIbIIEHHS, MOTIM
pi3ka BTpara), JeTapriio Ta amaTiio. be3 KOHTpOMO [i€eTH Ta CBOEYACHOTO
BETEPUHAPHOTO BTPYUYAHHS CTaH MOKE IIBHJKO ToripuryBaTucs. s mpodigaKTHKH
Ta JIKyBaHHS KPUTHYHO BAXXJIMBO BUKIIOYATH 3 PAIlOHY COJOIKI (PYKTH, STOIH,
CyXOQpYyKTH Ta IiHIII NOPOAYKTH 3 BHCOKHMM BMICTOM IyKpy. PexomeHaoBaHO
BUKOPUCTOBYBATH CIEL1aJ130BAHUIM KOPM 13 HU3bKUM BMICTOM BYTJIE€BOAIB [3.,4].

JOKyHrapcbKi XOM'SIKM JIy>)K€ UYyTJIMBI JO TEpPEOXOJOJKEHHS, MPOTIriB Ta
H1BUIIEHOT BoJorocti. [IHEBMOHIA Ta OpOHXIT MOXKYTh BUHUKATH Y€pe3 YTPUMaHHS Y
XOJIOMTHOMY TpUMIIeHHI ab0o Ha cupii miactuiii. CUMITOMU BKIIOYAIOTh YXaHHS,
BUJIUUICHHS 3 HOCAa Ta Ouel, BaXKKE JIMXaHHS, XpUIIM Ta 3arajbHy amnaTito. JIikyBaHHs
IpU3HA4Ya€ BETEpUHAp 1 YacTo BKJIIOYAE€ aHTUOIOTMKM, TMpOTHU3aNalibHI Ta
HOIATPUMYIOUY Teparito. BaxinBo AOTpUMYBaTUCS ONTUMAIBHOIO TEMIIEPATypPHOTO
pexumy (20 — 24 °C) Ta yHUKATH NPOTATIB Y KIITIII.

Yepes KOMMaKTHI PO3MIPH Ta MIBUIKUAN META00II13M JKYHTaPChK1 XOM'SIKH JIETKO
HaOUparTh Bary Mpy HagMIPHOMY TOJyBaHHi, OCOOJIMBO HACIHHSM (COHSIITHUKOBE,
rapOy3oBe) Ta ropixamu. HajyuiikoBa maca Tijia CTBOPIOE 10JJaTKOBE HaBAHTAKEHHS
Ha ceplie Ta TMEYIHKYy 1 MOXE MPU3BECTH 0 >KUpoBoro remarosdy. [Ipodimaktrka
BKJIIOYA€ KOHTPOJIb pallloHy, OOMEXKEHHs KaJOpIMHUX MPOAYKTIB Ta 3a0e3nedeHHs
(h13UYHOT aKTUBHOCTI Yepe3 01roBe KoJieco Ta irpoBi €JIeMEHTH B KITITI [5-8].

[IpoGiemu 13 3amaxoBol 3aji03010. Ha KUBOTI JKYHTapChbKHX XOM'SKIB
po3TallioBaHa CIeliaibHa 3alaxoBa 3aji03a, ika BUKOPUCTOBYEThCS JJI1 MapKyBaHHS
Teputopii. [HOA1 BoHa Moke 3anantoBaTics a0 3a0UBaTUCS MOPHU, IO MPOSBISETHCS
MOYEPBOHIHHAM, HaOPAKOM a00 YTBOPEHHSM KIPOYKH. Y TaKMX BUIAJKax MOTpiOHa
KOHCYJIbTAI[isl BETEpHUHApa Ta MICIIEBE JIIKYBaHHs aHTUCENTUYHUMU 3acobamu [8].
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KoH’1oHKTUBIT a00 TpaBMH OKa € MOLIMPEHOI0 TPodiaemMoro. [IpuurnHOI0 MOXKYThH
OyTH MeXaHI4HI TpaBMH (HANpPUKIAJ, KOJIOYKK TUJIOK YU COJOMH), OakTepiaibHa
ek a0o 3acTyna. O3HaKH BKIIOYAIOTH 3aIMyXJICTh, TOUYEPBOHIHHS, CITLO30TEUY T
3aKpUTTA OuKa. JIIkyBaHHS BKIIIOYA€ aHTUCENTUYHI Kparii a0o Ma3i 3a MpU3HAYCHHSIM
BeTepuHapa. Iami mommpeni mpoGnemu. Jlo HUX BITHOCATH TPaBMHU KiHITIBOK,
HaaMIpHE BWITQJIIHHS IIEPCTI (YacTo depe3 crpec ado mapasuTiB), CTOMATOJIOTIUHI
npobsiieMu (HaaAMIpHE BIAPOCTAaHHS PIi3MiB, TPIIIMHU Ha 3y0ax) Ta TIMOTEPMIIO.
CBoeyacHa A1arHOCTUKA, MIATPUMAHHS YUCTOTH KIIITKHU Ta 30aJlaHCOBaHE XapuyBaHHs
3MEHIITYIOTh PU3UK PO3BUTKY O1IBIIIOCTI 3aXBOpIOBaHb [9,12].

BuchoBok. Ileit Bua I1iHHMM y Hayml 3aBAsSKH BHCOKIA IUIOJIOYOCTI Ta
CXHJIBHOCTI JI0 METa0OJIIYHUX MOpYIIeHb, O0COONMBO IyKpoBoro miadery. Cepen
HAWIOMIMPEHIIINX MPpoOJeM 31 370pOB’SAM BiJ3HauYalOTh JiabeT, pecHipaTopHi
1H(]eKIi1, OKUPIHHS, XBOPOOU TMEUIHKH, 3aIlaJICHHs 3aaXxoBoi 3aJ103U, KOH IOHKTHUBIT,
CTOMATOJIOT1YH1 NpobsiemMu U TpaBMu. [Ipu cBo€euacHOMY BeTepMHAPHOMY BTPYYaHHI
OUIBILICT IIUX CTaHIB YCIIIIHO KOHTPOJIIOKOTHCS, 1110 POOUTH JP)KYHIapChbKUX XOM AKIB
LIHHUMH SIK JJa0OpaTOPHUMU TBApUHAMHU, TAK 1 AEKOPATUBHUMU YIIFOOJIEHISMHU.
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Anregina MATEEHKO?Z,

CTyZIEHTKa 3 KypcCy,

(dakynbpTeT BeTepUHAPHOI MEUINHH,

BinHuIIbKUIT HallIOHABHUN arpapHUid YHIBEPCUTET,
Binnuns, Ykpaina

CYUYACHA AHECTE3IOJIOT'TSI JOMAIIHIX, CBINCBKHUX TA
EK30TUYHUX TBAPUH

Anomauia. Y cmammi po3zenadaomscs 0coOIUB0CMI 3aCMOCYBAHHS AHeCme3ii y
PI3HUX 2pynax meapuH: OOMAUIHIX, CIIbCbKO2OCHOOAPCLKUX MA eK30MUYHUX.
Haeeoeno ocnoeni npunyunu eubopy npenapamis, memooi@ G8eOeHHs md
MOHIMopuH2y cmauy meapun nio yac anecme3ii. Ocodnusy yeazy npudinerno cneyugiyi
Qizionociunoi 6ionosidi pi3HUX 6udi@ HA aHecCmemuKu, a MmMaKkoMC pPUSUKAM |
VCKNIAOHEeHHAM, SIKI MOJXCYMb 8UHUKAMU V npoyeci 3nebonents. Posensanymo cyvacHi
meHOeHyii y 8emepuHapHiil anecmesiono2ii ma pexomerHoayii wooo 3ab6e3neyeHHs
be3neunoeo i eghexmusnHoco nposedents npoyedyp. Cmamms 6yoe KOPUCHOW OJis
8eMepUHAPHUX NIKAPI8, CMYOEHMI8 8emMePUHAPHOL MeOUYUHU MAa OOCTIOHUKIB Y 2aNy3i
gemepuHapii.

Kniouosi cnosa: eemepunapna amnecmesionocis, OOMAWiHI  MEAPUHU,
CIIbCLKO2OCNO0APCLKI MBAPUHU, eK30MUYHI MBAPUHU, 3HEOOIeHHS, AHeCIemuKuU.

Annotation. The article explores the specific features of anesthesia application
in different groups of animals: companion, farm, and exotic species. It outlines the key
principles for selecting anesthetic drugs, administration techniques, and monitoring
protocols during anesthesia. Special attention is given to the physiological responses
of various species to anesthetics, as well as the potential risks and complications
associated with anesthesia. The article also discusses current trends in veterinary
anesthesiology and provides recommendations for safe and effective anesthetic
procedures. This publication will be useful for veterinarians, veterinary medicine
students, and researchers in the field of animal health.

Key words: veterinary anesthesiology, companion animals, farm animals, exotic
animals, analgesia, anesthetics.

Beryn. Anectesionioris € OJHIEIO 3 TOJOBHUX JUCHUIUIIH Yy CydYacHId
BEeTEepUHAapii, OCKUIbKH J03BOJIsIE BUKOHYBAaTH HEOOXIJHI XIpypriuHi BTpy4YaHHS Ta
MEJIUYHI Mponeypu 0e3 000 1Jis TBapHH.

Oco06MBICTIO aHECTE311 y BeTepUHapli € Te, 1110 BOHA Ma€ BPaXxOBYBATH HE JIUIIIC
(1310JI0T14HI 0COOJIMBOCTI KOXKHOTO BUAY, @ M iX MOBEAIHKOBI XapaKTEPUCTUKH, SIKI
MOYTb ICTOTHO PI3HUTHCS.

ZHaykoBuil kepiBHuk: PhD, crapmmii Bukianad kadeapu BETEpHHAPHOI Tiri€HH, caHiTapii i
excrieptuzu BHAY Koneuko A.B.
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VY crarTi po3MNISTHYTO OCHOBU AHECTE310JI0Tii Il JOMAIHIX, CBIHCBKHUX Ta
€K30TUYHHUX TBAPUH, 30KpeMa CydacHl METOAM aHecTesii, (hapmMaKkoyoriuyHi 3acodu Ta
MPUHIININ O€3MEKH i Yac MPOBEACHHS aHeCTe3li.

BukJiiaa ocHoBHOro Martepiany. JloManiHi TBapuHU, 30KpeMa co0aku Ta KOTH, €
HAWUTOIIUPEHIIIUMHU MalllEHTAaMU Y BeTEpUHAPHUX KITIHIKAaX. AHECTE31s 1JI1 HUX MOXKeE
OyTH SIK IHTQIALMIMHOI (3 3aCTOCYBaHHSIM Ta3OMOMIOHMX aHECTETHKiB), TaK 1
1H eKIIIIIHOI0 (BBEJCHHSM IIpemapaTiB depe3 BeHy 4M M’si3u). Haitbimpmr yacto
BUKOPUCTOBYBAaHUMH IIperapaTaMu JJisd 1HTAISIINAHOI aHecTe3li € 13oduiypaH Ta
ceoypaH, sIKIi TapaHTYIOTh IIBHIKY IHAYKIIO Ta IIBUAKE BIAHOBJICHHS ITiCIIS
onepariii. [1]

3BUYailHO, OChb PO3IIUPEHUN TEKCT, HAMHUCAHUM 3 ypaxyBaHHSIM HaJaHOTO
MaTepiany Ta MOCUJIaHb Ha JITepaTypy, 0€3 BUKOPUCTAHHS MTyHKTIB.

BerepuHapHa aHecTe310J10T1s € CKJIaJHOO 1 INHAMIYHOIO Tally3310, 1110 BUMAarae
ITMOOKOTO PO3yMiHHS (hapMAaKOJOTIYHUX MPHHIMIIB 1 MOCTIHHOTO KOHTPOJIO 3a
ctaHoM mnauieHTa. IIpouec aHecTe3li MOYMHAETHCS 3 MpEMEAMKALll — KPUTUYHO
BOKJIMBOTO €TaIly, SIKWA CIPSIMOBAHWA HA 3HUKEHHS CTPECY Ta TPUBOTH Y TBApWHU
nepes XipyprivHUM BTpYy4YaHHSM. 3a3BUYail IS [IbOTO 3aCTOCOBYIOTHCSI CEIAaTHBHI
npemnapaTty, 30KkpeMa OeH30/1a3eninu, Taki SK giazenam ado migoszanam [2, 3]. 1l
3ac00M TOTIOMararoTh 3aCIIOKOITH MAIli€HTA, 10 HE JIUIIE POOUTH IPOIEAYPY BBEICHHS
B HapKO03 OUTbII KOMGOPTHOIO, a 1 JT03BOJIIE 3MEHIIIUTH 103U OCHOBHUX aHECTETHKIB,
MiHIMI3yI0un ixH1 1Mo6i4H1 edektu. HacTynmHuMm etamoMm € 1HIyKIis aHecTe3li, 1o
nepeadavae MBUAKE Ta e€EKTUBHE 3aHYpPEHHS TBapUHH B HECBIIOMHM cTaH. Jljis
IbOTO 3aCTOCOBYIOTHCSI Tpemnaparu, sKi 3a0e3MeuyroTh IIBUJIKHN MOYaToOK ii,
Hanpukiajg, npornodon abo keramid, abo ix komOiHamii. Ili 3acobu HamawTh
MOXJIMBICTh IIBUAKO JIOCATTH HEOOXITHOrOo PiBHSA aHecTesli, 3a0e3nedyrdu
MiHIMaJbHI 0014HI edekTu [4]. Ilicas BBeeHHS B HApKO3, aHECTEe31s MATPUMYEThCS
MPOTSArOM YCi€i omneparii, 1[0 BUMarae mocTiiHOTO 1 PETENbHOIO0 CIOCTEPEKEHHS 3a
ctanoM TBapuHH. [lix dac mpouenypu BeTepuHAp MOBHHEH KOHTPOJIOBATH OCHOBHI
napamMeTpHu JKUTTEIISUIBHOCTI: JMXaHHSA, CEPUEBUNA PUTM, apTeplaibHUd THUCK Ta
Temneparypy Tina. [ 1bOro BHKOPUCTOBYIOTHCS CHEIlalibHI MOHITOpPHU, SIK1
JO3BOJISIIOTh  OTPUMYyBaTd 1H(MOpMAIiI0 B peaJbHOMY Yaci, M0 € 3alopyKoOlo
CBOE€YACHO1 peakilii Ha Oy1b-sIK1 YCKJIQTHEHHS.

Oco0mBOCTI aHECTe31] y CBIMCHKUX Ta €K30TUYHHUX TBAPUH.

AHecTe310J10Tisl BUMArae 1HJIMB11yalbHOTO MiAX0AY, OCKUTBKHY (h1310JI0T1s pi3HUX
BU/I1B TBAPUH 3HAYHO BiJIpi3HA€ThCs. CBIMCHKI TBAPUHM, TaKl SK KOPOBH, CBHHI Ta KOHI,
MarOTh CBOi 0COOJMBOCTI, 1110 MOTPEOYIOTH OKPEMOTO BUOOPY MperapaTiB 1 METOMIB 1X
BBeJeHHS [5]. Jlms KOpiB xapakTepHEe BUKOPHCTAHHS 3arajibHOI aHecTe3li, 4acTo y
BHTJISAII 1H €KIIHHUX TIpenapaTiB ad0 B MOEIHAHHI 3 PETiOHAJBLHUMHU OJIOKaJIaMHu.
3Bakarouu Ha IXHIO CXWJIBHICTb JI0 CTPECY, BXKIMBO 3a0€3MEUUTH CHOKiM. 3a3Buyait
3aCTOCOBYIOTh KCHJIAa3iH K CEAATUBHUM 3aci0 y MO€IHAHHI 3 KETaMiHOM. AHeCTe31s y
CBMHEH YacTO BKJIIOYA€ KOMOIHAIIIIO IHTAALINHOT aHecTe3ll 3 BUKOPHUCTAHHSAM
130urypany abo ceBoduypaHy Ta TIpeMeauKalli, sSKy MOXKHa IPOBECTH
BHYTPIIIHHOM 30BO 200 BHYTPIITHROBEHHO, HAIIPUKIIA/1, 3 BAKOPUCTAHHSIM KCUIIa31HY
ab6o aeromigomiguHy. KoHi BUMararoTh 0COOJMBOI YBaru 4epe3 CBOIO BEIUKY Macy
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TUa Ta creuudiyny aHaroMiro. [ HUX HEOOXiJHI SIK 3arajbHa aHECTe3is, TakK 1
JIOKaJIbHI METOJM 3HEOONIOBaHHA, a Cepel MpemapariB, M0 BUKOPHCTOBYIOTHCS,
MOKHA BUAUTATH JETOMIOMIINH, KCHJIa3iH, KeTaMiH Ta i30(ypas [6].

AHecTe3is eK30TUYHUX TBAPUH TaKOX MOTpedye 1HIUBITYali30BaHOTO MiIXOAY,
OCKLIBKH iX (P1310JI0Tis CYTTEBO BiAPI3HAETHCS B1Jl JOMAIIIHIX 1 CBINCHKHUX TBapuH. J1Jis
penTuiii OCHOBHUMU (haKTOpaMu, SIK1 CIiJl BpaXxOBYBAaTH, € HU3bKa TEMIIEpaTypa Tiia
Ta TOBUIbHUN MeTabomi3Mm. Lle BuMarae perenbHOI KOpEKIii 103 aHECTETHKIB 1
MOCTIHOTO KOHTPOJIIO TemmepaTypu Tita. s aHecTesii penTuiaiil 3acTOCOBYIOTHCS
Takl mpenaparTu, K KetamiH, 130urypan abo kcunaszid. [Itaxy Haa3BUYaHHO YyTIMBI
70 3MIH B aHecTe3ll 4epe3 iX BUCOKHM MeTabomizM. AHecTe3iss y HUX Mae OyTH
KOPOTKOYACHOIO, a Tmpenapatd -— MIHIMI30BaHUMHM. 3a3BUYail JJisi  MTaxiB
BUKOPHUCTOBYIOTH ceBodypaH abo 130¢uiypaH, a TaKoXX HM3bKI 703U KETaMiHY.
Ex3ornuHi ccaBli, Takl sSIK OpuMaTtd abo ApiOHI TPU3YHU, MOXKYTh OTPUMYBATU
aHecTe3110, MOAIOHY 110 TI€T, 110 3aCTOCOBYETHCS JUIsl COOAK 1 KOTIB, ajie 3 ypaxXyBaHHAM
ix (b1310JIOTIYHUX BIAMIHHOCTEH Ta po3MipiB Tina [7, §].

CyuacHa aHecTe310JI0Tisl TMOCTIMHO PO3BUBAETHCS, ajl€ CTUKAETHCA 3 PSAOM
KJIIIOYOBUX MpoOieM Ta BUKIMKIB. OAHUM 13 HHUX € aHecTe3is sl TBapuH 3
0COOJIMBUMU MOTpeOaMHU, HAMPHUKIIAJ, 13 XPOHIYHUMH 3aXBOPIOBAHHSMH, TAKUMHU SIK
ceplieBa 4Yd TMEUIHKOBAa HEIOCTATHICTh, IO BUMArae CIHEIiadbHUX TIIXO/IB Ta
obepexxHoro BUOOpPY mpenapariB. [HIIOW BaxIMBOIO TMpolJIeMol0 € poboTa 3
MaJ€eHbKUMHU TBapHUHAMH, JI€ HaBITh HE3HAYHI TMOMUJIKA B JI03YBaHHI MOXYTb
IPU3BECTH JI0 JIETAIBHOIO pe3ynbTary. Takok mpoOjieMu MOXKYTh BUHHMKATH 4epes
B32€EMO/III0 PI3HUX AHECTE310JIOTTYHUX 3ac001B, 1[0 BUMArae BiJi BETeprUHapa IMuOOKUX
3HaHb 1 BEJIMKOT 00€PEKHOCTI MPH iX MiI00PI.

MaiibyTHe aHecTe3ioforii y BeTepuHapii mepeadadyae po3BUTOK HOBUX, OLIBII
Oe3reyHux mpenapariB Ta TeXHOJIOT1H. [{e BkiIrouaTuMe y10CKOHAICHHS aHeCTe311, 110
J03BOJINTh CKOPOTUTH MEPIoJ BIAHOBICHHS TBapUHM MICHs OIepauniid, 3MEHIIUTH
no0iuHI e(EeKTH Ta MIABUIIMTA TOYHICTh N03yBaHHA. KpiM TOro, nepcrneKTHBHUMH
HaIpsIMKaMH € po3po0OKa IHAMBIAYaTbHUX CXEM aHeCTe31i U1 PI3HUX BUIIB TBAPUH Ha
OCHOBI iX T€HETHYHHMX 1 (DI310JIOTIYHUX OCOOJMBOCTEH, a TaKOX 3aCTOCYBaHHS
TEXHOJIOT1H, 110 JO3BOJISIIOTH NMPOBOAUTH Oe3neuHi Ta e(eKTUBHI oneparlii HaBiTh Yy
TBapHH 3 BUCOKUM PU3UKOM [9].

Oco6nuBe Miclie 3aiiMatoTh METOU PEriOHATBHOT Ta JIOKAJILHOT aHeCTe311, K1 BCE
gacTime KOMOIHYIOThCS 13 3arajJlbHUM Hapko3oMm. Lleit migxin, BigoMui sk
MyJIbTUMOJIaJIbHA aHecTe3lsd, Tependadac BUKOPUCTAHHS KUTBKOX AHECTETHKIB Ta
aHAJBIETUKIB 3 PI3HMMH MexaHi3Mamu ii. Hampukman, komOiHaIlis 3araibHOT
aHecTe3ii JUIsl BTpAaTH CBIIOMOCTI 3 JIOKAIBHOIO OJOKAaJ0I0 HEPBIB JJIsl 3HEOOJEHHS
KOHKPETHOI JUISTHKY Tijla J03BOJISI€ 3HAYHO 3HU3UTH 103y CUCTEMHUX Tpemnaparis. Le
MiHIMI3ye€ X T0019H1 e(peKTH, TaKi K TIOTEH31sI, ApUTMis Ta MicIsonepariiiia Hy10Ta,
1 3a0e3meuye OUIBII ITaIKe Ta IBUJIKE BITHOBJICHHS.

VYrpaBiainHs OojeM Ticas  omepanii TakoXX € HEBII'€MHOI YacTHHOIO
aHecte3lonoriyHoro mpotokoiy. IliciasonepaliiiHa aHajmbresiss MOXXE BKJIIOYATH
3aCTOCYBaHHA HECTepoigHuX npotu3anaibHux mnpenapatis (HII3II), omioinie Ta
IHIIMX aHAIbI€TUKIB, 1110 JOTIOMAralTh TBApUHI KOM(POPTHO BiaHOBHUTHCS. KpiM TOTO,
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PO3BUTOK TE€XHOJIOT1 MOHITOPHUHTY BUMIIIOB 3a MeXi 0a30BUX MOKa3HUKIB. CydacHi
amapaty J03BOJISIOTH BiJICTEKYBATH HE JIUIIE MyJIbC 1 TUXAHHS, alie i 1HIII Ba)KIIUBI
napameTpu, Takl sSK eHA-TiganbHuid CO2 (KOHIIEHTpaIlisl BYIJICKHUCIOTO Ta3y
HAIPUKIHII BHUIUXY), IIO JIa€ TOYHINIY OIIHKY €()EKTUBHOCTI BEHTUJIAI] JIETCHb.
Kannorpadis, 30kpemMa, 1ornoMarae BUSBUTH MPOOJIEMU 3 TUXaHHAM a00 KpOBOOOITOM
Ha paHHI#N cTaii, me A0 MosSBU KIIIHIYHUX cumnToMmiB [10].

e ogaMM Ba)JIMBUM HAMPSMKOM € aHECTEe31s I MallleHTIB-repiaTpiB. Y JITHIX
TBAPUH YACTO CIOCTEPITraloThCsl CYMYTHI 3aXBOPIOBAHHSA, cepell SKUX ceplieBa
HEJOCTaTHICTh a00 3HWKEHHA (YHKIII HUPOK, IO POOHUTH IX YYTIUBHUMH O
aHecTeTUKiB. BeTepuHapHi aHeCcTe310J10TY TOBUHHI BUKOPUCTOBYBATH MPOTOKOJIH, SIKI
MIHIMI3YIOTh HaBaHTAXXE€HHSI Ha Il OpraHd Ta 3a0e3MeuyyrTh CTAaOUIbHICTh CTaHy.
Mool mamieHTH, HaBMaKu, MalOTh MIJBUIIEHAN PU3UK TIMOTJIIKEMIi Ta TimoTepMii
gyepes iXHIM BUCOKMM MeTa0o0J113M 1 HU3bKI1 3armacu kupy. BianoBigHo, IpoToKoIu s
HUX BKJIIOYAIOTh IOCTIMHUKA KOHTPOJb PIBHSA TIJIIOKO3M B KPOBI Ta MIATPUMAHHS
ONTUMAJILHOI TEMIIEPATYPH Tija.

Yce 1ie BKasye Ha Te, 110 BeTepHHAPHA aHECTE310JI0TisSI — 1€ He MPOCTO MPOoILec
BBEJICHHS TBapuMHMU B COH. lle KOMIUIEKCHA Hayka, 10 MO€AHYE (DapMaKoiorito,
(1310J10T110, THCTPYMEHTAJIbHUN MOHITOPUHI Ta MUCTELTBO YNPaBIIHHA 0ojieM, 1100
3a0e3neunT Oe3meky Ta OJlaromoJiyydsl Mali€eHTa Ha KOXXHOMY eTall MEeIu4yHOl
POLEAYPH.

Xoua aHecTe3lsl 3HAYHO BJOCKOHAIMJIACh, BOHA BCE I[€ HECE MEBHI PU3UKH, 1
BETEpUHAPHI JiKapi MOBMHHI OyTH TOTOBI JI0 3arajbHUX YCKIJIaJHEHb, SAKI MOXKYTb
BUHHUKHYTH HE3aJICKHO B1J] BULy TBApUHU. PO3yMIHHS IIUX PU3UKIB Ta BMIHHS IIBUJIKO
Ha HUX pearyBaTH € KJIIFOUOBOIO YACTUHOIO BETEPUHAPHOI MMPAKTUKH.

OmHuM 13 HAUTIOMIMPEHIIINX YCKIAAHEHb € TUXallbHA Jenpecis abo armHoe (MMOBHA
3YNMUHKA JUXaHHS). BiIbIIICTh aHECTETHKIB, OCOOJIMBO IHTANALINHI Ta OMIOiH,
NPUTHIYYIOTh JUXAIBHUANA LIEHTP Yy MO3Ky. Lle mpu3BOauTh A0 3HMKEHHS YacTOTH
OUXAJIBHUX PYyXIB Ta iXHbOI TTTMOMHM, IO MOXKE CHPUYMHUTHU TIMOKCIIO (HU3BKUN
pIBEHb KHCHIO B KpPOB1) Ta TiNepKanHilo (HAKOMUYEHHS BYTJEKHCIOro rasy). Lls
npoOjemMa BHPIIIYEThCS HUIIXOM IHTyOalli Tpaxei Ta MIAKIIOYEHHS TBapUHHU 0
amapaTry ITY4YHOI BEHTWJIAIII JIETeHb, KU JOToMarae MmiATPUMYBATH aJeKBaTHUN
ra3000MiH.

['inoteHsiss (3HMXKEHHSI apTEpIabHOTO TUCKY) € YK€ YacTHM YCKJIaJHEHHSIM
anectesii. [le Moxke OyTH cipuyuMHEHO Ba3oJWIATAIlEI0 (PO3MIMPEHHSIM CYIHUH) IIijT
BIUTMBOM aHECTETHUKIB, 3MEHIIIEHHSM 00'eéMy KpOBi1 a00 3HUKEHHSM CUJIM CKOPOUYCHD
cepua. TpuBana TiNOTEH31s NPU3BOAUTH O HEJOCTaTHHOTO KPOBOIOCTaYaHHS
KUTTEBO BAKIIMBUX OPTaHiB, M0 MOXE CIPUYMHUTH YPAKECHHS HUPOK, MEUIHKU Ta
MO3Ky. [[71s1 Kopekiii rinoTeH3ii 3acTOCOBYIOTh BHYTPIIIHBOBEHHI 1H(Y31i p1IKH Ta, 32
HEOOXITHOCTI, CYJAMHO3BY)KYBaJIbHI mpemnapaTd (BaszompecopH). bpanikapmis
(YMOBUIbHEHHS CEPLEBOTO PUTMY) Ta apUTMIs TaKOX MOXYTh BHUHUKATH ]I 4Yac
aHectesii, 0cCOOJMBO MPU BUKOPUCTAHHI IEBHUX CEIATUBHUX.

[NnotrepMis (3HMKEHHSI TEMIEPATypH Tijla) € CEpUO3HUM PU3HKOM IS BCIX
aHeCTEe30BaHMUX TBAPHUH, ajie 0COOJMBO JJIsl IPIOHUX MAIIEHTIB Ta €K30TUYHUX BU/IIB.
e moB’s13aHO 3 MPUTHIYEHHSM LIEHTPY TEPMOPETYJIALIT B MO3KY, BTPaTOIO TeIlIa 4Yepes
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BIIKPUTI TMOPOXKHUHU TIJa TMiJ Yac omeparii Ta BUKOPUCTAHHSIM XOJOJHHUX
BHYTPIIIHPOBEHHUX piauH. [imoTepmis YMOBUIBHIOE METa0OMiI3M, MOJOBXKYE Yac
BIJTHOBJICHHSI TICJIsI aHecTe3li Ta MiABHILYE PHU3UK 1H(DeKHii. 3anoliraHHs LbOMY
YCKJIQJIHEHHIO BKJIIOYA€ BUKOPUCTAHHS TPUIOK, TEPMOIZOJSIIMHUX TMOKPHBAI Ta
HiIrPITUX BHYTPIITHHOBEHHUX PO3YHHIB.

Etan npoOymkeHHs] TBApUHU TaKOX MOXke OyTu HeOe3nedHuMm. [Hoi TBapuHH
MOXYTh BIIUyBaTH TUCKOMQOPT, Ie30pieHTalii0 ab0 HaBiTh arpecito. HempaBuinbHO
KepoBaHe MPOoOYI>KEeHHs, 0COOJIMBO Y KOHEH Ta BEJIMKUX TBApUH, MOKE MPU3BECTH 10
TpaBM, IepesioMiB ab0 1HIIUX MOIIKO/KEeHb. KpiM Toro, neski mpenapatd MOXKYTh
CIIPUYMHSATH MICIISIONEpalliiiHy HYJI0Ty ab0 OJIFOBOTY, 1110 € HeOE3MeUYHUM, OCOOIMBO
JUISl TBAPYH 3 PU3UKOM acripartii.

BucHoBok. BereprHapHa aHecTe310J10Tisl € KPUTUYHO BaXKJIMBOIO Taly3310, 1110
3a0e3neuye Oe300iiicHE Ta Oe3MedHe JIIKYBaHHS TBAapWUH TiJ 4Yac XIpypridHUX
BTpYy4YaHb, JIAarHOCTUYHUX NPOUEAYp 1 TepaneBTUYHUX MaHimyssmid. Llei mpouec
BUMarae rimOOKHX 3HaHb, MPOQECIOHATI3MY Ta MOCTIMHOTO BAOCKOHAJIEHHA. Y CHIX
aHecTe3li 3aJeKUTh Bl KUJIbKOX KIH0YOBHUX (pakTopiB. Ilo-nepiue, 11e BUKOPUCTAHHS
HOBITHIX MPEMapaTiB 1 METO/IB, 110 3a0€3MeYyI0Th MIHIMYM MOOIYHUX €(EKTIB, TAKUX
K MYJbTUMOJAJIbHA aHECTE31d, SIKa OEIHY€E MPenapaTy 3 pi3HUMH MeXaH13MaMH Aii
JUISl JOCSITHEHHST MaKCUMAaJlbHOTO 3HEOOJICHHS MpU MiHIMaldbHUX no3ax. [lo-mpyre,
KIIIOYOBUM (pakTopoM € rIuboKe po3yMiHHA (DI310JI0TI] PI3HUX BHJAIB TBapHH.
BpaxoByeTbcst yHIKaJIbHI OCOOJMBOCTI KOXHOI TBapUMHM — BIJ] BEJIUKOI Macu Tijia
KOHEW 10 MOBLIBHOTO METa0oJII3My PENTWIA — 1 pO3pOOJSIOTHCS 1HIUBITYaNIbHI
IPOTOKOJIM, AJaNTOBaHI O KOHKPETHOTO BUIY, BIKY Ta CTaHy 3J0pOB'Sl TBapHUHHU.
BukopucranHs cy4acHUX MOHITOPIB JKUTTEIISTIBHOCTI JI03BOJISIE B pEeaIbHOMY 4aci
KOHTPOJIIOBATH KJTFOYOBI MOKA3HUKH, TaKl K apTeplalbHUN THCK, CEPLIEBUI PUTM Ta
HAacMYeHHS KpoBi kucHeM. lle mae MOXJIMBICTD MUTTEBO pearyBaTH Ha HaWMEHII
BIIXWJICHHSI Ta 3amo0iratv yCKJIQJHEHHSM, 10 POOUTH MPOLEIYyPY MaKCHUMalbHO
6e3neunoro. TakuM YMHOM, CydacHa BeTepHMHApHA aHECTE310JIOTisI € CKIAJHOI0, aje
HaJ[3BUYallHO BAXJIMBOIO HAyKOI, IO MoeaHye dapMakosiorito, (izionoriro Ta
TEXHOJIOT1i /I 3a0e3MeUeHHs] HalBUILOIO CTaHAAPTY TypOOTH Mpo OJaromnoryqys
TBapHH.
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