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About the journal

The International Scientific Periodical Journal "Modern Technology and Innovative Technologies" has been published since 2017
and has gained considerable recognition among domestic and foreign researchers and scholars.

Periodicity of publication: Quarterly

The journal activity is driven by the following objectives:

e Broadcasting young researchers and scholars outcomes to wide scientific audience

e Fostering knowledge exchange in scientific community

e Promotion of the unification in scientific approach

e Creation of basis for innovation and new scientific approaches as well as discoveries in unknown domains
The journal purposefully acquaints the reader with the original research of authors in various fields of science, the best examples of
scientific journalism.
Publications of the journal are intended for a wide readership - all those who love science. The materials published in the journal
reflect current problems and affect the interests of the entire public.

Each article in the journal includes general information in English. The journal is registered in INDEXCOPERNICUS.
Sections of the Journal:

Library of Congress Classification Outline Sections
Subclass TJ/ TJ1-1570 Mechanical engineering and machinery
Subclass TK / TK1-9971 Electrical engineering.
Subclass TA /TA165 Engineering instruments, meters, etc. Industrial instrumentation
Subclass TK /TK5101-6720 Telecommunication
Subclass TK / TK1-9971 Electrical engineering. Electronics. Nuclear engineering
Subclass TN/ TN1-997 Mining engineering. Metallurgy
Subclass TS/ TS1950-1982, TS2120-2159 Animal products., Cereals and grain. Milling industry
Subclass TS/ TS1300-1865 Textile industries
Subclass TK / TK7800-8360 Electronics
Subclass T/ T55.4-60.8 Industrial engineering. Management engineering
Subclass T/ T351-385 Mechanical drawing. Engineering graphics
Subclass TA /TA1001-1280, Subclass TL / Transportation engineering, Motor vehicles. Cycles, Highway engineering. Roads
TL1-484, Subclass TE / TE1-450, Subclass TF / TF1-1620 and pavements, Railroad engineering and operation
Subclass TH / THI-9745 Building construction
Subclass T/ T55-55.3 Industrial safety. Industrial accident prevention

Innovative economics and management, Innovations in pedagogy, Innovative

Additional sections approaches in jurisprudence, Innovative philosophical views
R equirements for articles

Articles should correspond to the thematic profile of the journal, meet international standards of scientific publications and be
formalized in accordance with established rules. They should also be a presentation of the results of the original author's scientific
research, be inscribed in the context of domestic and foreign research on this topic, reflect the author's ability to freely navigate in the
existing bibliographic context on the problems involved and adequately apply the generally accepted methodology of setting and
solving scientific problems.

All texts should be written in literary language, edited and conform to the scientific style of speech. Incorrect selection and
unreliability of the facts, quotations, statistical and sociological data, names of own, geographical names and other information cited
by the authors can cause the rejection of the submitted material (including at the registration stage).

All tables and figures in the article should be numbered, have headings and links in the text. If the data is borrowed from another
source, a bibliographic reference should be given to it in the form of a note.

The title of the article, the full names of authors, educational institutions (except the main text language) should be presented in
English.

Articles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
should be made in the form of a short text that reveals the purpose and objectives of the work, its structure and main findings. The
abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
article. Abstract in English (Abstract) should be written in a competent academic language.

The presence of UDC, BBK

Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the editorial
staff and, when formally and in substance, the requirements of the journal are sent to peer review, including through an open
discussion using the web resource www.sworld.education

Only previously unpublished materials can be posted in the journal.

R egulations on the ethics of publication of scientific data and its violations
The editors of the journal are aware of the fact that in the academic community there are quite widespread cases of violation of the
ethics of the publication of scientific research. As the most notable and egregious, one can single out plagiarism, the posting of
previously published materials, the misappropriation of the results of foreign scientific research, and falsification of data. We oppose
such practices.
The editors are convinced that violations of copyrights and moral norms are not only ethically unacceptable, but also serve as a
barrier to the development of scientific knowledge. Therefore, we believe that the fight against these phenomena should become the
goal and the result of joint efforts of our authors, editors, reviewers, readers and the entire academic community. We encourage all
stakeholders to cooperate and participate in the exchange of information in order to combat the violation of the ethics of publication
of scientific research.
For its part, the editors are ready to make every effort to identify and suppress such unacceptable practices. We promise to take
appropriate measures, as well as pay close attention to any information provided to us, which will indicate unethical behavior of one
or another author.
Detection of ethical violations entails refusal to publish. If it is revealed that the article contains outright slander, violates the law or
copyright rules, the editorial board considers itself obliged to remove it from the web resource and from the citation bases. Such
extreme measures can be applied only with maximum openness and publicity.
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NULES of Ukraine, Kiev, Geroiv Oborony, 13, 03041

Anomauusn. B cmamve npedcmasieHvl pe3yibmamvl UCCLE008AHULL  8OCbMU 2UOPUOOS
MOPKOSU, NPU2OOHbIX O Gblpawueanus 6 30ne Jlecocmenu, no KOMNIEKCY XO3AUCMEEHHO-
OuoIO0CUeCKUX, OUOXUMUYECKUX, OpeaHolenmuyeckux nokazamenei. Hccredyemvle 2ubpuovl
MOPKOBU UMEOM WUPOKUU OUANA30H USMEHUUBOCIU NO XO3AUCMBEHHO-YEHHbIM NPUSHAKAM, YMO
daem B03MOJCHOCMb UX 8bIpAWUBams OJisi XPAHEHUsi U NepepabomKu 8 PA3HLIX NOYGEHHO-
KAUMAmu4eckux yciosusx oes opowerus. Coxpannocms KopHenio0oe 2ubpuoos White Sabine Fi u
Purple Haze Fi nocne cemu mecsayes XpameHusi 6 YCLOBUAX CMAYUOHAPHOO YelyOleHHO2O0
xpanunuwa cocmasnsana 81,4 u 80,2 % coomeemcmeenno. Hcnonvzosanue 05 cyuwKy KOpHENni10008
eubpuoos Yellowstone F; u Bukune F; obecneuusaem nonyuerue KauecmeeHHOU, OUONI0CUYECKU-
YeHHOL 20m0o8ol NPOoOYKYulU, 6bixo0 komopou cocmasnsiem 11,4-11,7%. Cyxas mopxossb cubpuoos
Deontoyus F1 u Mapc F1 cooepacum bonee 40 me/100 2 [-kapomuna.

Knrwueegwie cnosa: mopross, 2ubpuo, Kauecmeo, Xxpanenue, Cyura

MOpKOBB SIBJISIETCS OJHOM M3 CaMbIX PaCIpPOCTPAHEHHBIX OBOIIHBIX KYJIBTYD,
HCIIONB3YEeMbIX Il cymiku. Cyxas MOPKOBb — 00s13aTeJIbHBIM KOMIIOHEHT B COCTAaBE
MOYTH BCEX M3rOTABJIIMBAEMBIX OBOIIHBIX CMECEW W TIPUIPAB, a B BUJE IMOPOIIKA
MPUMEHSETCA KakK HaTypalbHbId KpacuTenb. OHa TMpugaeT TOTOBBIM OJrOaM
MPUATHBINA IIBET, 3amax, BKYC, HO caMO€ IJJaBHOE — 00oraiaeT ux MUTaTeIbHbIMU U
OMOJIOTUYECKU-IICHHBIMU ~ BEIIECTBAMHU, MHHEPAIbHBIMU D3JIEMEHTAMH, KOTOPHIX
COJIEPKUT B O0bIIOM KomuuecTse [1,2,4].

[IpurogHOCTh KOPHEIJIONOB K XPAHEHUIO WIIM CYIIKE 3aBUCUT OT MHOTHX
(akTOpOB, Cpeau KOTOPBIX Ba)XHOE MECTO 3aHMMAIOT OMOJIOTMYECKHE CBOWCTBA,
YCJIOBHS BBIpAIIUBAHMS, COPTOBbIE 0COOEHHOCTH. [Ipm 3TOM, OpraHoienTHYECKue U
XUMHUYECKUE TIOKa3aTelld KayecTBAa MOPKOBU ONPEACISIIOTCS B OCHOBHOM
TCHETUYECKUMU M KIMMAaTUYECKUMH (DaKTOpaMHu M, B HE3HAYUTEIHHOU CTETICHU —
crocoboM BeIpamuBaHusg [5]. Bompockl kauecTBa HOBBIX COPTOB U THOPHUIOB
MOPKOBHU, TMOJIYYEHHBIX B OIPEJACICHHBIX TPYHTOBO-KJIMMATHYECKUX YCIOBUSIX,
MIPUTOTHOCTh UX K XPAHEHUIO U Mepepad0TKe U3yUeHBI HEJI0CTATOYHO.

MarepuaJjbl 1 METOAUKA UCCIACIOBAHUIM.

UccnenoBanust npoBoauiau Ha npotsbkeHun 2013-2015 rr. B HanuonanbHOM
YHUBEpCUTETE OHOpecypcoB U npupopaononb3oBanus Ykpaunel (HYbull) mo
METOJMKE  OJHO(AKTOPHBIX  ONbITOB. KoOpHEmIoabpl  HUCCIEAyeMBbIX  COPTOB
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BBIpAIIMBaiM Ha KoJuieKimoHHOM yuactke HVYbull 6e3 opomenus. B cxemy
WCCJIEIOBAHMM, MOCIAE MPOBEACHHUS  IMOMCKOBBIX OIBITOB, BKIIOYHIA BOCEMb
ruOpHuI0B, MPUTOAHBIX Ui BeIpammBanus B 30He Jlecoctenn. Kak KOHTposb ObLI
BbIOpaH XOpOIIO HU3YYEHHBI M pacHpOCTpaHEHHBIH ToJutaHACcKui ruldpun Bura
Jlonra F;. Cxema uccrnenoBanuii mpeacraBieHa B Tadimiie 1.

AHam3bl CBEXUX KOPHEIUIOAOB M CyXOW MPOAYKUMU MPOBOJIUIN B YCIOBUAX
Hay4yHO-yueOHOM mnaboparopun HYbull mno ob6menpuasateiMm  meTogukam [3].
CranpapTHble KOPHEIUIOABI XPAaHWIM B KAIlPOHOBBIX CETKAX Maccol 5 Kr B 4-x
KPAaTHOW IOBTOPHOCTHU B CTal[MOHAPHOM YIJIyOJEHHOM XpaHWIUIIE TMpHU
TEMIIEpaType B OCHOBHOM nepuoj (okTsaopb-(espans) 0...+2 °C, orHOCHTENBHYIO
BJIQYKHOCTbH BO3/yXa NOAJAEpKUBAIU Ha ypoBHE 85-90 %. Jlns cymIKH KOPHEIUIOAOB
MOPKOBH HCIIOJb30BAIM KOHBEKTHBHYIO BO3IYIIHYK CYIIMJIKY KaMEpHOIO THUNA
epuoanYeCKoro nercTers. Cylmmim U3MEIbYEHHYI0 IPOIYKIHIO P TEMIIEPATYPE
60 °C no Braxuoctu 10-12 %.

PesyabTaThl HccC/Ie10BAHNI.

['uOpubl MOPKOBH UMENIM Maccy TOBapHbBIX KOpHEMI010B oT 81,4 10 136,2 r u
OTJIMYAIOTCS TOBApHOM yposkaHOCTbIO 41,3-58,7 T/ra. BeiCOKOI IPOAYKTUBHOCTHIO
BeiiessieTcst Tuopua White Sabine F; ¢ 6enpiMu kopHemogamu u maccou 136,2 r.
[Ipy KOMIUIEKCHOW OLIEHKM MPUTOJHOCTH JIOOOr0o copTa i XpaHeHHs WM
nepepaboTKU Ba)KHOE 3HAUEHHE UMEET OHWOXMMHUYECKHH COCTaB MPOIYKIUH.
N3BeCTHO, UTO YEM BBIIIE COAECPKAHUE CYXOr0 BEHIECTBA M CaAXapOB B KOPHEILIOAAX,
TeM OoJsiee BBICOKas OyJeT MPUTOJAHOCTh K JUIMTENIbHOMY XpaHeHuto [1,2,5]. Otu
MOKAa3aTesd 3HAYUTENbHO BIHUSAIOT TAaKK€ Ha BBIXOJ M KadyecTBO IepepadoTaHHOM
npoaykuuu [4]. Pe3ynbrarbl OMOXMMHUYECKOW OLIEHKH HCCIENYEeMbIX KOPHEIUION0B
MOPKOBH MpPUBEICHBI B TabuIie 1.

Taoauna 1
Conep:xaHue 0CHOBHBIX OMOXMMHUYECKHX MOKa3aTe/ieil U 1erycTanMoHHAast
OLICHKA KOPHEIJIOA0B MOPKOBHU Pa3HbIX rHOPHI0B

ConeprkaHue B KOPHEIUIOAAX
Hassanue syre'o caxapos, %o p- HSIZ}I]{(;{T;
Sona CYXOro | pacTBOpPH- KapoTH- Ii)ueHKa
Taop BGHIGOCT- MOTO wowo- | caxa- | a, o g
Ba, %o Bemf/sTBa’ caxapoB | pO3bI y Mr/100 T
Bura Jlonra Fy -y 6q 9,0 138 | 325 | 4,63 8,2 9,0
(KOHTPOJIB)

Bukunr F; 12,69 10,0 1,77 3,47 5,24 9,2 8,6
OBomonus Fi 12,86 9,0 1,90 3,88 5,78 10,4 9,0
Mapc Fi 10,02 8,0 2,01 2,31 4,32 10,2 8,8
Hamonu F; 10,52 8,0 2,15 2,46 4,61 7,7 9,0
Purple Haze F; 13,51 10,8 2,31 3,92 6,23 6,4 8,8
White Sabine F; 11,24 9,5 2,91 1,97 4,88 2,3 8,0
Yellowstone F 12,40 93 2,11 3,09 5,20 5,2 8,4

*no 9-6anvHoU WKALE
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3a mepuoj Beretaluu B KopHeruionax rudbpunos Purple Haze F,, DBomronus F,
Buxunr F; u Yellowstone F; nakamnuBanoch 6onee 12 % cyxoro BemectBa u 5 %
caxapoB. Haubombiiee KOTUYECTBO OTHUX BEIIECTB COJEPKAIA KOPHETUIOBI
rubpuna Purple Haze F,, — 13,51 % cyxoro BemectBa u 6,23 % caxapoB (cymma).
bonee 10 mr/100 r P-kapoTHHa HaKaIJIMBAJIA KOPHEIUIOABI THOPUIOB DBOJIIOLUS U
Mapc. MakcumanbpHoe KoimuecTBO OamwioB (9 6amoB) BO Bpemsi JIETyCTaIlMH
noy4yrsii oopasitel Tuopuaos Burta Jlonra F; (konTposs), OBomtonus F; u Hamonnm
Fi.

Brixon cyxoii npoayKiuu ycTaHoBJeH B mipeaenax 8,4-11,9 % ot oO1ei macchbl
cpenHero oOpaslla B 3aBUCHUMOCTHM OT HccleayemMoro BapuaHta. [lpu sTowm,
HAaMMEHBIIIUM 3TOT MOKa3aTenb Obul y TuOpuaa Hamomu — 8,4 % (na 1,0 % meHbIe
110 CPaBHEHHUIO ¢ KOHTPOJIEM), HAMOOIBIIUM — y THOpUA0B y rudbpuaoB Purple Haze
Fi (11,9 %), Yellowstone F; (11,7 %) u Bukunr F,; (11,4 %).

Paccuntano, 4tro myis W3roToBiIeHUs | Kr CyXOW MPOMYyKIMH HEOOXOIUMO
UCTONB30BaTh OT 9,6 Kkr 10 14,2 Kr HEMOJATOTOBIEHHOTO CHIPhsl (HEOUUIIEHHOI0) U
or 84 no 11,9 xr moarorosieHHoro. Ha »ToT moka3zarens OoJjiee BCEro BIIHSIIO
COJIEp’)KAaHUE CYXOr0 BEIIECTBA M KOJMYECTBO OTX0JI0B. HanMeHbliee KOJIMYECTBO
CBEKUX KOPHEIUIONOB JJIsl MPOU3BOJACTBA | KI' CyX0il MPOAYKIMH HEOOXOAUMO OBLIO
ucrojap3oBaTh rubpuaa Yellowstone Fi — 8,5 kr HeouwmeHHoro u 9,6 Kr
OUYMILIEHHOTO ChIPbs, a Takxke Bukunr Fi — 8,8 u 9,8 Kr cOOTBETCTBEHHO.

Kak cBUIIeTEIBCTBYIOT PE3yabTaThl UCCIEAOBAHUM, MPUTOIHOCTh KOPHETIIOAO0B
K JUINTEIbHOMY XPaHEHHUIO 3HAUMUTEIBLHO 3aBUCENA OT COPTOBBIX OCOOCHHOCTEN (pHC.

).

100+ "
1. %
=g 607 |
52 401
g & H T

0- i i

I[JII/ITG.]'IBHOCTL XpaHeHUsI, MECHALIEB

B1i20L304@E50M6 E7 (18

Pucynok 1 — KosinyecTBo 310p0OBbIX KOPHEILIOA0B MOPKOBH Pa3JIMYHbIX

rudpuioB B npouecce JJIUTEJIbHOT0 XpaHeHus, cpeanee 3a 2013-201S5 rr.:
1 — Buma Jlonea (konmponyv); 2 — Buxune Fi; 3 — Deonroyus Fi; 4 — Mapce Fi;
5 — Hanonu Fi; 6 — Purple Haze F1; 7 — White Sabine Fi; 8 — Yellowstone F
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Ha npoTspkeHun nepBbIX JBYX MECSIEB XPAHEHHS B YCIOBHSX CTAllMOHAPHOTO
yIayOJeHHOTO XpaHWIuIa ©0€3 HCKYCCTBEHHOTO OXJaXKICHHS, COXPAaHHOCTb
kopHeriooB TuopunoB Bukunr F;, Purple Haze F; u White Sabine F; cocraBnsina
100 %. Kopuemnoasl rubpuna Hamomu F; yxe Ha mpoTsikeHMHM 3TOro mepuojna
Havyanu npopactath (10 % mpopocuiux) U BsHYTh. Uepes MITh MECALEB XpaHEHUs
HaYyaJl MacCOBO MPOpacTaTh KOPHEIUIOa6I TOpuia Mapc F; — Gosibiiie moJIOBUHBI UX
B 3TOT MEPUOJ XpaHEHUs ObLIM mpopocimmMu. Hanbosbiee KOJTUYECTBO 310POBBIX
KOPHEIUIOJ0B Yepe3 MATh MECSIEB XpaHEHUs1 ObUIO B YUETHBIX 0Opa3uax ruOpuaoB
Purple Haze F; u White Sabine F; — 85,2 u 83,4 % cOOTBETCTBEHHO.

Yepe3 cemMb MeECALEB XpaHEHUS! COXPAHHOCTh KOPHEIIOAOB MCCIIEIYEMbIX
ruobpuIoB Kojebanack B npenenax ot 48,5 no 81,4 %. Haubosee npurogubiMu st
JUTMTENBHOTO XpaHeHus Obutn TuOpuabl White Sabine F; um Purple Haze F; —
COXpaHHOCTh KopHermnoAaoB coctabimsia 81,4 u 80,2 % COOTBETCTBEHHO, YTO
IIPEBBIIIAJIO KOHTPOJIbHBINA BapuaHT Ha 7,4 1 6,2 %.

BoiBoabI.

Hau60:b111y10 NUIIEBYIO IEHHOCTh UMEIOT CBEXHUE KOpHEIUoab! Tudpuna Purple
Haze F,, mockonbky onu comepxat 13,51 % cyxoro BemectBa u 6,23% caxapoB
(cymma), a OMOJIOTHYECKYI0 — KOpHeruoabl rudpuaoB Opomonus F; u Mape Fi,
KoTopbie HakarmBaroT 6oseel0 mr/100 r B-kapoTuHa.

Jns cylIKM MOpPKOBM, BBIpalllecHHOM B YycnoBusx Jlecocrenu YkpauHsl,
HanOoJsiee MPUTrOAHBIMU SBJISIOTCS KOpHEIUIO 6l THOpHaoB Yellowstone F; u BikiHr
Fi. OHn XapakTepu3yrOTCS HE3HAYUTCIBHBIM KOJHMUYECTBOM OTXOJIOB B IPOIIECCE
MOATOTOBKH ChIpbs K cymike (10,8-11,8%), 10cTaTO4HO BHICOKUM BBIXOJOM TOTOBOM
npoaykiuu (11,4-11,7 %), XOpomMMHU OpPraHOJENTUYECKUMU €€ I0Ka3aTelIsIMU
(merycranvonHas oueHka 8,5-8,8 Oaa mo 9-OanmbHoi mmikane). Cyxas MOPKOBB
rubpugos Oomonus F; u Mapc F; conepxkut 6onee 40 mr/100 r [ -kapotunHa u
MOXET OBITh HKCIOJB30BaHA KaK HaTypajbHas, OMOJOTUYECKH-IICHHAS THINEBas
nobaBka.

Haubonee mpurogHeiMu Il JIUTEIBHOTO  XPaHEHUS B YCIOBHUSX
CTAIlMOHAPHOTO yTIyOJNEHHOTO XpaHWIUINa 0€3 WMCKYCCTBEHHOTO OXJIaKICHUS
ABIISIIOTCS KOopHemnoabl rudpunoB White Sabine Fy u Purple Haze F,. Coxpannocts
KOPHETLIOIOB 3TUX THOPUIOB Uepe3 CeMb MecAleB XpaHeHus npesbimaet 80 %.

Jluteparypa:
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research and their practical application, 36(3), 28, 56-60.

5.Studying the storage and processing quality of the carrot taproots (Daucus
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Jiri/Agronomy  Research, Volume, Issue, 2020, Pages 2271-2284.
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Abstract. This paper presents the results acquired from the study of eight carrot hybrids
which are suitable for growing in the climatic zone of woodland steppes, while considering a set of
economical and/or biological, biochemical, and organoleptic properties. The carrot hybrids that
were studied have a wide range of variation in their economic value indicators, which makes it
possible to grow them for storage and processing in various soils and climate conditions without
irrigation. The levels of preservation of the taproot of the hybrids White Sabine F; and Purple Haze
F; after seven months of storage in conditions that involved the use of a stationary pit storage
facility was at 81.4% and 80.2 % respectively. The use of the taproots of the hybrids Yellowstone F
and Viking F; for drying ensures a yield of a high-quality, biologically-valuable finished product
with a yield of 11.4-11.7 %. Dry hybrid Evolyutsiya F1 and Mars F| carrots contain more than 40
mg+(100g)~" of p-carotene.

Key words: carrots, hybrid, quality storage, drying
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RHEOLOGICAL INDICATORS OF THE QUALITY OF FISH MINCED
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Kam'aneyw-Ilooinocokuil, Illesuenko 13, 32300

Abstract. The results of the study of indicators of qualitative indices of fish minced meat are
given when using nozzles of varying speeds. It has been established that increasing the speed of
minced meat increases the moisture retaining ability. Increasing the moisture retaining capacity
simultaneously contributes to the strengthening of the structure, as evidenced by an increase in the
maximum voltage by 4.4% when using the MB-35M MB-35M and by 8.8 - use of the MV-60
machine. It should be noted that nozzles MB-35M and MV-6 contribute to increasing the tenderness
of minced meat, which must necessarily be reflected in the taste advantages of finished products.
Intensive mixing of products (killing) should be considered one way to improve the technological
process that will contribute to further improving the quality of fish products, the release of finished
products.

Key words: minced meat machines, moist retaining capacity, structure, technological process,
qualitative indicators

Introduction.

Character is characterized by an increase in the scientific community to eat and
raise them to the level of international organizations. Special interest in these
problems is dictated by social and medical aspects, the existence of a significant lack
of food resources in the world, constant action with the determining influence of the
nutrition factor on the state of health of the population and the possibility of a
significant correction of a difficult situation in the condition of using
recommendations and practical findings of the nutrition science [ 8].

Almost every year new standards are introduced for the production of food
products that are becoming more demanding to the manufacturer. This means that
enterprises are constantly developing, renewed and upgraded production equipment,
an assortment increases, with the quality of finished products to be unchanged.

It 1s important to expand an assortment, an increase in the production of most
valuable foods, increasing their quality. To successfully solve these problems,
savings and coastality, comprehensive and rational use of all raw materials are
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required. In the context of this problem there are tasks of developing technologies
that would provide the most complete use of food raw materials and increase the
release of finished products.

Analysis of actual research.

It is known that fish and fish products occupy a special place in human nutrition.
The value of fish as a food product is determined by significant protein production.
However, in addition to full proteins, fish contains fats that are well absorbed,
mineral substances, vitamins [3,6 ].

Considerable attention is paid to improving structural - mechanical properties of
food products, reducing losses in heat treatment and increase of finished products.
This indicates the need to increase the moisture retaining capacity and improvement
of structural - mechanical, physico-chemical and organoleptic indicators.

Properties of minced meat depend on the ratio between the quantity and weakly
bound moisture. Increased part of a firmly bound moisture leads to an increase in
solid substances in the system, increasing weakly reduced moisture leads to an
increase in the thickness of the dispersion medium layers and reduces the strength of
interaction between dispersion parts.

In the meat industry to improve the physical and chemical properties of the
sausage mass, it is recommended to use low-frequency vibration and attention is
drawn to the development of optimal regimes. P.A.Rebinder found that low-
frequency vibration in combination with mechanical stirring allows to change
rheological, chemical properties of substances that have a colloidal structure.

Technological manufacture of ruble cooking products from fish includes
shredding operations and mixing. It is known that the quality of finished minced meat
products depends on many technological factors, including from the level of grinding,
dispersion of particles. However, the grinding of minced meat is limited to the
diameter of the lattice of the meat grinder, so for the preparation of a certain part of
the products is used by mixing machines.

The production of commercial fish products is constantly increasing. Thus, in
the future, an increase in the volume of food fish products is provided for 10 -20%,
further expansion of the range and improving the quality, increase the production of
live and cooled fish, bark and culinary products, smoked and dried fish, fish fillets
and semifinished fishes. [ 2, 5].

It should be noted that the technology of producing fish marshs, which are made
from frozen fish, river fish (containing a large number of small interfinery stones) has
some disadvantages and needs to be improved.

In the process of thermal processing, the physical and chemical properties of
products are changing. As a result of changes in the colloidal composition of proteins,
you are pressing moisture and soluble nutrients. The value of these losses depends on
the finished product, its nutritional value and taste quality.

Many researchers indicate that the nature of losses depends on the regime and
duration of thermal action and other technological factors [ 1,9 ].

Therefore, in the practice of processing enterprises during the preparation of
multicomponent mixtures in order to obtain homogeneity of the structure, greater
tenderness, the process of mixing the product is used. For this purpose, minor mixers
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are used, inhibitory machines that have different speeds of operations [ 6].

Speed of turns of working bodies are different from 70 to 670 rpm. It has been
established that the higher speed, the more intense is the saturation of the product by
air [4].

In the process of killing (aeration) in mixes, effects are created that can not be
duplicated in any other way.

Some researchers note that the products that were subjected to intense mixing
are faster in proteolysis, which is associated with greater mounting of polypeptide
chains and an increase in the surface of interaction with proteolytic enzymes [ 1].

Colloidal-chemical changes provide the highest provision of moisture retaining
ability, increases the output of finished products.

However, the speed of knocking is limited to a certain limit, after which the
quality of the product deteriorates. Therefore, the purpose of our research was to
study the possibility of using intensive mixing, its modes and the influence of various
velocities on the quality of the products obtained.

Material and technique.

The research was carried out on fish processing enterprises, where masters are
installed with different capacities (Table 1)

Table 1
: : Speed of operations of Speed of the
Equipment Capacity, L. vlzlorking bIZ)dies, pm fnold, pm
Farf mixer, MS 170
Drying machine MB 60 126 87
Drying machine MB 35 325 125
Drying machine MB 6 470 150

When using nozzles of varying speeds studied the quality of minced meat,
namely: its humidity, pH of the medium, moisture retaining capacity, tenderness,
plasticity, plastic viscosity, technological test.

The results were worked out biometrically.

Results studies.

The moisture capacity is one of the most characteristic indicators of fish minced
meat. The directional regulation of this indicator allows you to maintain a high level
of moist content and reduce the loss of water and fat-soluble fish in heat treatment.

As a result of the research, the influence of wvarious technologies of
manufacturing minced quality is established. It should be noted that the speed of
knocking does not significantly affect the humidity of fish minced meat.

At the same time an increase in the speed of minced meat increases the moisture
retaining ability. Thus, with the use of the shocking machine MV-6 (speed of shocks
of the shone of 150 v / min), the moisture retaining ability is higher by 1.5-6.4% than
in the cars of the MV-60 and MB-35 m.

Comparison of the value of pH and moisture retaining ability shows that the
correlation between the character of the pH change and moisture containing ability is
traced.
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Table 2
Rheological indicators of the quality of fish minced meat made by different
technologies
Indexes Drying machine | Drying machine | Drying machine

MB-60 MB-35M MB-6
Humidity,% 71,66+0,22 70,23+ 70,71+0,14
pH of medium 6,70+0,02 6,79+0,02 6,87+0,01
Moisture retaining capacity,% 44,840,16 49,7+0,22 51,240,7
Tenderness, cm2 / g 463+17 527416 531415
Limit stress, PA 250+10 262+11 274+2
Plastic viscosity, PA « C 17,1+0,93 18,1+0,71 19,1+0,36
Plasticity, C-1 14,6 14,3 14,4
Technological test,% 84+3 100+8 100+1

Increasing the moisture retaining capacity simultaneously contributes to the
strengthening of the structure, as evidenced by an increase in the maximum voltage
by 4.4% when using the MB-35M MB-35M and by 8.8 - use of the MV-60 machine.
It should be noted that nozzles MB-35M and MV-6 contribute to increasing the
tenderness of minced meat, which must necessarily be reflected in the taste
advantages of finished products| 6, 7].

Conclusions.

Thus, intensive mixing of products (killing) should be considered one way to
improve the technological process that will contribute to further improving the
quality of fish products, the release of finished products.
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Anomauia. Hageoeni pesynomamu usueHHs NOKA3HUKIE AKICHUX NOKA3SHUKI8 pubHO20 hapusy
npu 8UKOPUCMAHHI 30u8auie pisHOI weuoxocmi. Bcmanoeneno, wo 30inbuienns weuoKocmi
30u6anHs ¢hapuy niosuwye 601020 ympumywuy soamuicms. llioguwenus 601020ympumyroqoi
30amHOCMI 0OHOYACHO CAPUAE 3MIYHEHHIO CIMPYKMYPU, Npo Wo c8i04umv 30i1bUeHHA SPAHUYHOT
Hanpyeu Ha 4,4% npu euxopucmanni 36ueaua MB-35M i na 8,8 — suxopucmannsa mawunu MB-60.
Cnio siomimumu, wo 36usayi Me-35M i MB-6 cnpusiomsb nioguujenHio HixcHocmi gapuiy, wjo
0008’43K080 Ma€e 8i00Opaxdcamucs HA CMAKOBUX nepesazax 20moeoi npodykyii. [nmencusHe
nepemiuty8anus NpooyKkmié (830u8anHs) CAi0 8eadxdcamu OOHUM (3 WLIAXIE YOOCKOHAIEHHS
MEeXHONI02IUH020 npoyecy, AKull 6yoe cnpusmu no0aIbUOMY NiOBUWEHHIO AKOCMI pubo NPpoOyKmis,
8UX00Y 20M0BOI NPOOYKYII.

Knwuoei cnosa: ¢gapuwi, 36ueanvHi mawunu, 6071020 YmMpumyouy 30amHicms, CMpYKmypd,
MexXHOI02IYHULL NpoYyec, AKICHI NOKA3HUKU

Crartbs otnpasnena: 7.04.2021 r.
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Anomauisa. Jlocniodceno YOOCKOHANEHHS peyenmypu CmyOeHmCcbKUX CHIOAHKI8 HA NPpuKiaoi
KYpAY020 nawimemy 3 O00ABAHHAM pI3HUX 34 CKIAOOM KOMNOHeHmi6. Busnaueno ochosHi
Xapakmepucmukuy ix Axocmi ma mepminy npuoamuocmi. 3a NOPIGHAHHAM 00EPHCAHUX OAHUX 3
noxkaszuuxamu, wo zameepoxceni J[CTY, 3pobieno 8uchosku npo niosuwerts ix xapuo8oi YyiHHoCmi.

Knrouoei cnosa: yoockonanenus peyenmypu, nawimem Kypaduti, CmyO0eHmcbKi CHIOGHKU.

Berym.

CborozieHHsI JAMKTY€ HOBI YMOBHM Ta 3allUTU LIOJO0 30POBOrO 1 KOPHUCHOTO
xapuyBaHHA. OCOOIMBO 1I€ CTOCYETbCA CTYJIEHTChbKa MOJOAb. Jjig 30amaHncoBaHOTO
Xap4yBaHHS MOTPIOHO MIOACHHO CHOXHUBATH TaKy KIJIbKICTh MPOAYKTIB XapuyBaHHS,
sAKa 3MOXKe 3a0e3neuuT ii eHepreTuyHuil Oamanc. [y mporo y parfioHi JIFOAUHH
MOCTIMHO MarOTh OYTH MPUCYTHIMHU KUPH, OUIKH, BYTJIEBOJU, BITaMiHH, MaKpo- Ta
MIKPOEJIEMEHTH. 3aJUIsl eKOHOMII Yacy CTYJEHTH HaMmararoThCsl yce pOOUTH MIBUIKO,
BUTpAYalOYy MIHIMYM Hacy, II0 TaKOXX HakjIaJae BIIOMTOK Ha MPUTOTYBAHHS Ta
CHOKMBAaHHS 3710pOBOi 1%i. ToMy MeTOI0 aHOT POOOTH € YAOCKOHAJIEHHS PELENnTypH
CTYJIEHTCbKUX CHIJIJAaHKIB Ha MPUKJIAJl KJIACUYHOI pelenTypu Kypsadoro namrery [1—
3].

00’exTH | METOIM TOCTIKECHHS.

B sikocTi 00’ €kTa MOCHIIXKEHHS 00paHO MAIITET 3 Kypﬂqo'f TPYJKH KJIACUYHHI 32
TaKUMU HOTO XapaKTePUCTHKAMH, SIK MOKMBHA I[IHHICTH M’sica KypPKH, JIETKICTh Y
OPUrOTYBaHHI 1 3acCBOEHHS JIIOACHKUM opraHismMoM. Kiacuuny peuentypy
YAOCKOHAJIEHO 3a PaXyHOK BBEJEHHS KYPKyMH, OUMIIEHOr0 00JIrapCchbKoro mepLio Ta
BapeHOi MOPKBH, SIK HaBeJleHO y Ta0. 1.

JocmimkyBaHl 3pa3Ku  OJIEpKYyBalIM JIOJABaHHSIM JIO0 CKJIaay KIACUYHOIO
namtery (3pazok Nel) 6onrapcekoro nepifro (3pazok Ne2) ta 00JATrapChbKOro Mepio,
BapeHO1 MOPKBH Ta KyPKYMH.

JUist  BU3HA4YeHHS  (PI3MKO-XIMIYHMX Ta OPraHOJENTUYHUX  IOKa3HUKIB
3aMpONOHOBAHMX MAITETIB BUKOPUCTOBYBAJIM TakKli SKICHI Ta KIJIbKICHI METOAH
XIMIYHOTO aHadi3y $K: BU3HAYEHHsS CMaky, 3amaxy, pH, Jy>KHOCTI, KHCJIOTHOCTI,
BMICTY BOJIOTH Ta BMICTY COJII.

Bu3HaueHHs1 OpraHOJIENTUYHUX IMOKAa3HUKIB JOCHIKYBaHUX 3pa3KiB MAIITETIB
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HNPOBOJMIM MPH TPHOX TEMIEPATYpHHUX peXHMMax: KiIMHaTHiA Temmepartypi +18 °C,
npu oxoJiokeHH1 10 +4 °C (y X0IOoAUIBbHUKY) Ta Y MOpO3uiIbHiM kamepi a0 —15 °C.
Jlis BU3HAUEHHS ONTHMMAJIBHOIO TEPMiHY 30€piraHHsl CIOCTEPEKEHHS MPOBOIMIIH
YIPOJIOBXK JI€B’SITH MICSIIIB.

Penentypa namreris

Taoauusa 1

CupoBuHa ITamreT Nel, r | ITamrer Ne2, r | ITamreT Ne3, r
Kypsiue dine (BigBapeHne) 397,47 346,02 372,54
Bepmiku 10% 150,00 170,00 160,00
Macno Bepuikose 82,5% — 50,19 55,71
YacHuk (3y0UnKn) 2,00 2,00 2,00
Cinb 7,34 7,90 7,30
YopHuii nepenp MeJIeHUM 0,43 0,76 1,08
[Tanpuka MeneHa 0,09 3,68 2,83
[Tepeub OonrapchKuii — 54,13 75,41
(6€3 mIKipKH)

MopkBa BapeHa — — 50,99

Kypkyma — — 2,40

Maca roToBoro npojayKTy 565,33 642,68 738,26
A@I’I’lOpCbKa p03p067<a

Pe3yabTaTi TAa IX 00rOBOpEHHS.

J1Jist BU3HAUYEHHS OPraHOJICITUYHUX MOKA3HUKIB TAKUX SIK 3allax 1 CMaK y Mepiii
JIH1 JIeTyCTallii BAKOPUCTAHO MAIITETH MPH KIMHATHINA TeMIIepaTypi Ta OXOJIO0KEHUX
no +4 °C, mo 30epiranucsa y xojgoawibHuKy. Ha nerycrarii Oynau nmpucyTHiMu 8
JOJeN 13 PI3HUMU CMAKOBUMHU YINOAOOAHHSMM Ta PI3HOIO BIKOBOIO KaTETOpi€lo,
YETBEPO 3 SIKUX CTYICHTH.

3a pe3yJbTaTaMy MPOBEACHUX JIETYCTAIIMHUX OIIHOK BHUSBIEHO, 10 HAa TPETIO
100y AOCTIHKyBaHl 3pa3Ku MOYald BTpadaTH CBOI CMakoBl BiIacTUBOCTI. IIpo mro
CBITYMTh KUCIUW CMak 1 3amax jisg mamteTy Ne2, Hemio MEHII KHUCITUM BUSIBUBCS
namteT Nel. Ha 5-ty o0y mamreT 2 OyB HEMPUAATHUM JJI BXKUBaHHA, mamrTeTy 1 1
3 Manu HempUEMHHUHN KuCIui cMmak 1 3amax. Ha 7-y no0y cramu HenpuaaTHUMH
namTeT 1, HAa 9-Ty 00y — mamrter 3. [IpUYmMHOIO TAaKOro IMIBHUAKOTO ICYBaHHS
namTeTiB 2 1 3 € HasiBHE y PEIEnTypl MAclIO BEPIIKOBE, SKE 3/1aTHE 10 OKUCHEHHSI
HaBiTh npu temneparypi +4 °C. V mamreri 1 3a BiICyTHOCTI Macia BEPIIKOBOTO
B1JI0YyBA€ETHCS NICYBaHHS, HMOBIPHOIO MPUUYMHOIO LIBOTO € BUCOKA TEMIIEpaTypa.

OcCKUIbKM ISl Xap4yOBUX TMPOAYKTIB BAXKJIUBUM € TOJOBXEHHS TEPMIHY
30epiranHs, TOMy OJIHUM 13 3aBJaHb OYyJIO CIIOCTEPEKEHHS 3a TOCIIIHUMHU 3pa3KaMu
Ta BW3HAYEHHS OPTAaHOJENTHYHOI OIIHKU IMAIITETiB, BUTPUMAHWX TIPHU 3aJaHUX
TEMITEpATypPHUX PEXUMaxX YIPOIOBK 9-u MicsmiB. 3a pe3yjbTaTaMU CIIOCTEPEKCHBb
BUSIBJICHO, MIO JUIst 3pa3kiB 1 1 2 XapakTepHUM € TosiBa €i1ab0 KUCIOTO 1 KUCIIOTro
CMaKy Ta 3amaxy, sKi ToYajd MpOSIBISATUCS Ha MEPIIOMY MICAIl JOCTIIKECHb.
Crifikui KHCIIUNA CMaK 1 3amax CIOoCTepirajid YIpoJIoBK 3—5 MICAIB, a HA MOYATKY
IIOCTOTO MicsAlA Bi0ylacsd mopya MPOAYKTY. YTNPOJOBXK ChHOMOTO Ta BOCBMOTO
MICSIIIB PO3MOYANIMCA TPOIECH YTBOpPEHHS Ta IBITIHHS 1BUI. KosoHii OakTepiit
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YTBOPUJIMCSL Ha JI€B’SITOMY MicCsli crocTtepexkeHb. s TpeTboro 3paska, SKuii
30epiramu mipu Temrepatypi —15 °C, He OyJ0 MOMIYEHO ICTOTHUX OPTaHOJICITHYHUX
3MiH y HepIIi MiCTh MICALIB, HA JIEB’ITOMY MICAIIl CIIOCTEPITalid PO3KPUTTS CMaKy Ta
MPUEMHOTO 3araxy Kypsyoro mnaiTeTy.

YOpoaoBx AeB’SATH MICALIB Uil BU3HAUYEHHS SKOCTI Ta TEPMIHY NPUIATHOCTI
3alpONOHOBAHMX TMAIITETIB MPOBEACHO JOCHIKEHHS TaKuX HapaMeTpiB SIK:
BOJHEBUN TOKa3HUK PH, KHUCIOTHICTH, JIyXKHICTh, BMICT BOJIOTH Ta BMICT COJIi.
PesynbTaTi gociiikeHh HaBEICHO y TaoJI. 2.

Taoaunga 2
Bu3sHayeHHsI BeJIMYMHU BOAHEBOro nmokasHuka pH,
KHMCJIOTHOCTI Ta JIY’KHOCTI NAIITETIiB
< | DBonneBui nokaznuk pH JIy>XHICTB KucnotHicth
= § 3a makmycoBuM | [Torenio | Vyc 0,1 | JIykHicTh, |  VNaon KucnorHicTs,
8| mamipuem METPUYHO | H, MJI rpajg 0,1 v, M rpajg
1. 6 6,3 1,0 1,0 1,5 1,5
2. 7 7,3 1,5 1,5 1,0 1,0
3. 7 7,1~ 1,5 1,5 1,0 1,0
Asmopcbka po3pobka

3HaveHHS BEJIMYMHU TOKa3HWKa pH, mo HaBeaeHO B TaO. 2, BUMIPIOBAIH 3a
JOTIOMOTOI0 JTAKMYCOBOTO TAIMIPIlSA Ta MOTEHIIIOMEeTpruYHO. J[Jis mamrety 1 3Ha4YeHHS
pH 3HaxomuThCs B c1abKOKUCTIN 0051acTi, 3pa3ku 2 1 3 MaloTh HEUTPAJILHY PEaKIIiio,
10 CBITYUTH MPO 30aIaHCOBAHICTh KOMIIOHEHTIB Yy 3pa3kax 2 1 3.

OnHi€eo 13 SKICHUX XapaKTEPUCTHK XapyOBOT'O MPOJIYKTY € HMOro JY>KHICTH 1
KHUCJIOTHICTh, SIKy BH3HAYald TUTPUMETPUYHO 3 I1HAMKATOPOM OpPOMTHUMOJIOBUM
cuHIM Ta ¢eHodTaneiHoBUM, BiANOBIIHO. Pe3ynpTaTu mocniaiB nmokasanu (tadi. 2),
10 3HAYEHHs BEJIMYMHU 3HAXOJUThCS B Mexkax Bia 1,0 mo 1,5 rpaa., mo BiamoBigae
3HaueHHsM JICTY.

TepmiH npuAATHOCTI TPOIYKTIB XapuyBaHHs MOB’SI3aHUN 13 BETUYMHOIO BMICTY
BOJIOTH Y HUX. B Tabin. 3 HaBeneHO pe3ynbTaTH BU3HAYEHHS MAacOBOI YaCTKU BOJIOTH
y namrerax 1-3. He 3Bakaroun Ha pi3HHM BMICT KOMIIOHEHTIB Yy mamuTerax 1-3,
3HAYEHHS MAacOBOI YaCTKH BOJIOTH 3HAXOOUTHCS B Mexkax Big 66 mo 70%, mio
BiJINIOBI1a€ AommycTUMUM HOopMam 3rigno JICTY.

Taoauus 3
Bu3HayeHHS MACOBOI YACTKH BOJIOTH TA COJIi Y MAIITETAX
Nespazka | m,r | m,,r m,, T Wonorn, %0 MNacl, T Whiact, %o
1. 13,8 18,8 15,3 70 7,34 1,3
2. 13,3 18,3 15 66 7,90 1,2
3. 15,1 20,1 16,7 68 7,30 1,0
Aemopcovka po3pobka

Jlo ckiamy OaraThox
KOMITOHEHTIB-KOHCEPBAHTIB

KIIACHYHUX PEIEenTyp BXOIUTH OJIUH
— kyxonHa ciumb NaCl, BMICT SKOi peryIHOEThCS

13 TOJIOBHHUX

crannaptamu JJCTY. Sk BugHO 3 Tab1. 3 BMICT MacoBOi YaCTKHU COJIl y mamTerax 1-3
3HaxoauThcs B Mexkax Bij 1,0 1o 1,3% asa mamrreTiB 3 1 1, BiAnoBigHO.

ISSN 2567-5273 18 www.moderntechno.de



‘g _

Modern engineering and innovative technologies Issue 16 / Part 2 (\§i

JIst OIIHKM SIKOCT1 3alpONOHOBAHUX TMAIITETIB PE3yJbTaTH JOCHIIKEHb OYJI0
MOPIBHSIHO 3 MOKa3HuKaMu, 1o 3aTBepkeri y JJCTY 4432:2005 «Ilamretn M’ sicHI»
[4]. Pe3ynbraTtu NOpiBHAHHS HAaBEAEHO y Ta0I. 4.

Taoauusa 4
IopiBHsiHHA oTpMaHuX 1aHux 3 Hopmamu JCTY
IToka3Huk ITamrer Nel | ITamrer Ne2 | ITamrer Ne3 | JICTY
pH 6,3 7,3 7,1 6-7
JIy>XHICTb, Tpaj 1,0 1,5 1,5 1o 2
KucnotHicTs, rpan 1,5 1,0 1,0 70 2
MacoBa gacTtka Boioru, % 70,00 66,00 68,00 60,00
Macosa yactka coui, % 1,30 1,20 1,00 1,60

Aemopcwvka pospodka

Sk BuAHO 3 TOPIBHSUIBHOI Tabn. 4 Taki moka3HuUKH sK pH, dykHICTH Ta
KHUCJIOTHICTh JOCIIHKYBaHUX IMAIITETIB 3HAXOATHCA B MEXKaxX JAOMYCTUMUX i pH,
3HAYCHHS JIYKHOCTI Ta KHUCIOTHOCTI € JEI0 HUIIMMH 3a CTaHAapT. 3HAYCHHS
MacoBOi YaCTKH BOJIOTH Y BCIX 3pa3Kax € Jello BUIOo Bij 3a3HayeHoi y JJCTY, mo
HE BIUIMHYJIO HA CMAKOBI SIKOCTI MaIITeTiB. MacoBa 4yacTKa CoJii € JIeII0 HIKUYOIO BiJl
1,60% wneooxinnoi 3a JICTY, mo morio OyTH NPUYMHOIO IMIBHAIIOTO IICYBaHHS
namTeTiB 1, 2 mpu KIMHATHINA TeMIiepaTypi.

BucHoBku:

1. YiockoHajneHO KJIAaCHYHY PELEeNTypy IMAITeTy 3 KypsSdoi TPYIKH ILITXOM
J0JTaBaHHS KyPKYMH, OUHIIIEHOTO 0OJIrapChKOTO TIEPITIO Ta BAPCHOI MOPKBH.

2. Busnaueno BenmumnHy pH (6,3—7,3), kucnoruocti (1,5 — 1,0) Ta myx)HoCTi
(1,0-1,5). IToxazano, mo Bouu BignosigamTs JICTY.

3. JlocnikeHo MacoBY 4acTKy BoJiorH, sika Ha 10-12% Bwuima Bij 3a3Ha4EHOT y
CTaHJapTi, [0 HE BIUIMBA€E Ha CMAKOBI1 SIKOCTI TOTOBOTO IIPOJIYKTY.

4. IlIBuake mCyBaHHS TAMTETy 2 TOB’SA3aHO 13 JIOJAaBaHHSM JIO MOTO CKJIaTy
CBIXKOTO 0OJITapChKOTO MEPII0 Ta HASIBHOCTI Macjia BEPIIKOBOTO.
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Abstract. The improvement of the recipe of student breakfasts on the example of chicken pate
with the addition of different components is investigated. The main characteristics of their quality
and shelf life are determined. By comparing the obtained data with the indicators approved by
DSTU, conclusions were made about the increase of their nutritional value.

Key words: recipe improvement, chicken pate, student breakfasts.
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DESIGNING RECIPES FOR FUNCTIONAL COTTAGE CHEESE DESSERT
KOHCTPYIOBAHHA PELHEIITYPU CUPKOBOI'O JECEPTY ®@YHKIIOHAJIBHOTI'O
IMPU3HAYEHH

Stetsenko N.O. / Crenenko H.O.
c.c.s., as.prof. / K.x.H., 0oy.
ORCID: 0000-0001-6710-024X
Goiko I. Yu. / T'oiixo LIO.
c.t.s., as.prof. / k.m.H., 0oy.
National University of Food Technologies, Kyiv, Volodymyrska str. 68, 01601
Hayionanvnu ynisepcumem xapuosux mexuonoeiu, Kuis, eyn. Bonooumupcovka 68, 01601

Anomauia. Y pobomi noxazamo, wjo 3MIHA CMPYKMYPU XAP4Y8AHHA CYYACHOI NIOOUHU
3YMOBNIOE  AKMYANbHICIb CMEOPEHHSI XAPHUO08UX NPOOYKMIE (DYHKYIOHANbHO20 NPUHAYEHHS HA
Pi3HUX Xapuosux cepedosuwax. Biosnaueno, wo cupkosi supoou € yinuum odxcepenrom OLIKy, ae
nompeOyoms KOpe2y8anHs GIMAMIHHO20 mMa MIiHepanibHo20 cKiady. OOIpyHmMOB8aHO OOYiIbHICIb
000a8anHs NOpe MOPKEU ma nomeno O RiOBUUWeHHS OI0N02IUHOI YIHHOCMI CUPKOBO2O Oecepm).
IIposedeno po3paxyHoK 8naugy 003U 6HeCeHHs POCIUHHUX 30a2ayy8ayiié HA NOKA3HUKU XAPY080i i
0I0N102TYHOT YIHHOCMI 20MO08020 NPOOYKMY, A MAKONC HA U020 OPSAHONENMUYHI 81ACMUBOCHI.
Bcmanosneno peyenmypy H08020 (YYHKYIOHANbHO2O NPOOYKMY Ma NOKAZHUKU U020 AKOCMI.

Knrwuoei cnosa: cuprxosuii oecepm, peyenmypa, ()yHKYIOHANbHUL XAPYOB8UX NPOOYKM, HIOpe
MOPK8U, nope nomeno, 0io102iYHA YIHHICMb.

Beryn.

B yci yacu 370poB's BBaKaslocs HaWOIIBIION JIFOJCHKOI IIHHICTIO, a Hapasi
HOro po3risfaloTh SK HAWOUIBIN 3HAUYYILY CYCHUIBHY IIHHICTh, SIK HAWBaXKJIUBIIILY
CKJIaJIOBY, 0€3 siKoi OyJe HEMOXJIMBUM MPOIBITAHHS Oy/b-sikoi jaepxkaBu. Cucrema
XapuyBaHHS CYy4YaCHOl JIIOJMHU — 1€ CYKYNHICTh palllOHAIbHUX MNPHUHIUIIB Ta
MPOIIECIB, Y PE3yibTaTl MOPYIICHHS SIKUX MOKE€ BHHHKATH 1 PO3BUBATHCS HHU3KA
XBOpOO — BiJl MPUTHIYEHHS Ta PyHHYBaHHS IMYHITETY /0 alIMEHTApHO 3aJICKHUX
3aXBOpIOBaHb. BUBUEHHS Ta pallioHaJbHE KOPETYBAHHS Xap4yyBaHHS, 30CEPEIKCHHS
yBaru HAyKOBI[IB Ta CYCIUJILCTBA Ha CyYaCHUX MpoOJieMax XapyyBaHHS HACEICHHS
KpaiHM Ta iX MOJAJbLIOMY BHUPIIIEHHI € aKTyaJbHOIO MPOOJIEMOI0 CHOTOJCHHS,
OCKIJIBKM € TapaHTIE€I0 CTajoro 3abe3leueHHs Ta 3MIIHEHHS 3I0pPOB’S JIOJUHHM Ha
ONTHUMAJIBbHOMY PiBHI, NMPOQITAKTUKN Ta 3HIKCHHS PU3UKY BUHHKHEHHS «XBOPOO
nuBiIi3amii» [1].

B ocranHl necATWmTTA 3yCWIUIA HYTPHULIOJNOTIB, MEAMKIB Ta TEXHOJIOTIB
CIIpsIMOBaHI Ha  OOIPYHTYBaHHS, PO3POOJEHHS Ta BUPOOHMUIITBO  HOBHUX
(YyHKLIOHATBHUX XapyOBHX MPOIYKTIB, Kl HE TUIbKM 3aJI0BOJIBHSIOTH MOTpeOU
JTIOAWHM B €HEPTii, MIACTUYHUX MaTepiayiax, MOKMBHUX PEUOBHHAX, aje W HAJAArOTh
IMYHOMO/IYJIFOI0U1, O10peryJISTOPHI, peadiaiTaiiiHi Ta 1HII MO3UTUBHI (P1310JIOTTYH1
BILJIMBU Ha BC1 OpraHu, cucTeMu Ta (QyHKIIii opranizmy [2].

OmauM 3 HampsiMIB ~ CyYaCHUX HAyKOBHX JIOCHIDKEHb Yy  Xap4yoBiid
IPOMHUCIIOBOCTI € PO3IMIMPEHHS ACOPTUMEHTY MOJIOYHMX Ta KHCJIOMOJIOYHUX
IPOJYKTIB O3J0POBYOrO TMPU3HAYECHHS, SKI CTBOPIOIOTHCS IIUISIXOM 3HIKCHHS
MacOBO1 YaCTKH KUPY, 30arauyeHHs pOCIMHHUMH O10KOPEKTOpaMU MPU OJHOYACHOMY
MOJIMIIIEHHI ~ OPTaHOJENTUYHUX  XapaKTepUCTUK. [lepCreKTUBHOIO — XapydyoOBOIO
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OCHOBOIO 1711 BUPOOHHUIITBA TAKOI MPOAYKIIIT € KUCIOMOJIOYHUM cup [3].

MeTtor0 pobOTH € po3pOOIECHHS pelenTypHd CHPKOBOTO JecepTy, 30araueHoro
MIOpE MOPKBHU, IOMEJNO Ta 1HYJIHOM, NPHU3HAYEHOTO IS MOJIMIIEHHS pOOOTH
[UTyHKOBO-KHUILIKOBOTO TPAKTY.

OCHOBHHU TEKCT.

[Ipy cTBOpeHHI CHpPKOBOIO JiecepTy O3I0pOBUOi Mii, SKUH BOJIOJIIE
MpPOOIOTUYHUMH  BJIACTHUBOCTSIMH, JOLUILHO 30araTUTH MPOAYKT XapYOBHMH
BOJIOKHaMHU - MpedioTukamMu. B sSKOCTI iX JuKepes 3alpornoHOBaHO BUKOPUCTOBYBATH
MIOpe MOPKBH, MIOMEJIO, a TAKOXK ToJiicaxapuj iHyaiH. CUPKOBI NPOAYKTH, OTPUMAaHI
[UIIXOM JOJaBaHHS POCIMHHMX KOMITIOHEHTIB O KHCJIOMOJIOYHOTO CHPY, € JyXKe
KOPHCHUMH TMPOAYKTAMH, 3 MAKCUMATbHUM HAOIMKEHHSIM aMiHOKHCIOTHOTO CKIITy
70 «1JIeaJIbHOr0 OUIKY», ajpKe MpPH MO€JHAHHS OUIKIB POCIMHHOIO 1 TBaApUHHOTO
MOXOJIPKEHHS BIJIOYBAETHCA iX MAaKCUMaJIbHE 3aCBO€HHS. Taki MPOIYKTH € IKEPesioM
HE3aMIHHUX AaMIHOKHCIIOT, HECyTb IMYHOMOJYJIIOI0UY (YHKIIO, JOMOMAararTh
3aCBOEHHIO )KUPOPO3UMHHUX BITaMiHIB 1 IEPEHOCY 3aj1i3a B OpraHi3Mi JIOUHU [4].

[lrope MopkBH 1 moMeno jJo0Ope TMOEAHYIOThCS MK  c000H0  3a
OpraHoJIENTUYHUMH BJIACTUBOCTSMM. X BHECEHHS 0 PELENTYpH CHPKOBUX BHPOOIB
30araTUTh MPOAYKT XapUYOBUMH BOJIOKHAMH, 30KpeMa MEKTUHOBUMH PEYOBHHAMH,
HEOOX1THUMU ISl (DYHKIIIOHYBAHHS IITYHKOBO-KHUIIIKOBOTO TPAKTYy Ta MIATPUMAHHS
KUTTEAISUTBHOCTI KOPUCHOI MIKpOGIOpH KHUIIEUHHUKA. BUCOKMIT BMICT B-KapoTUHY Ta
(EeHOMBbHUX CHOJIYK 3a0€3MeUnTh AHTUOKCHAAHTHY Jit0 30arauy€Horo CHUpPKOBOTO
necepTy. bioxiMiuHuil ckiaa oOpaHux 30arauyBadiB MpeaCcTaBICHUHN y Ta0. 1.

Taoaunsga 1

BioxiMiYHMH CKJIAJ IIOPe MOPKBH Ta MOMEJI0

IToka3zHuK Mopkssse mrope | [Trope nomeno
AckopOiHOBA KHCIIOTA, MT' 3,240,02 54,61+0,22
B-kapoTHH, MT 8,05+£0,02 0,10+0,005
Xap4oBi BOJIOKHA, T 2,4+0,01 1,284+0,03
IlexTun, r 1,1+0,02 0,82+0,01
3arayibHUH BMICT (DeHOJBHUX CITOIYK, MT' 694,1+0,23 4494,1+2,23

Aemopcvka po3pooka

VY poborti [5] BkazaHo, 1110 KOMOIHOBaH1 Xap4oBl IPOAYKTH MOBUHHI BIANOBIIaTH
TakKUM BHMOraM: [MIJABHINEHA OloJoTiYHAa IIHHICTP Ta  30aJ1aHCOBAHICTH
KOMITOHEHTHOTO CKJIajay, HOCTYMHICTh 1 JIEIeBU3HA CUPOBUHU MPHU iX BUTOTOBJICHHI,
TEXHOJIOTIYHICTh, CTIHKICTh TIpu 30epiraHHi. OKpiM IbOTO, MNPH PO3POOJICHHI
KOMOIHOBAHHUX MOJIOYHO-POCIMHHUX MPOJYKTIB 3HAYHA POJIb BIJIBOJUTHCS MEIUKO-
O10JIOTIYHUM AacHeKTaM, 30KpeMa OCOOJIMBOCTSIM BIUIMBY HOBHMX BH/IIB XapyOBHUX
MPOJIYKTIB HA OPTaHI3M JIOJUHHU.

KinpkicHUl BMICT pEIENTYpHUX KOMIIOHEHTIB KOMOIHOBaHHMX MPOJYKTIB
MOTpiOHO BHU3HAYATH 3 BpPAXyBaHHSM EKBIBAJICHTHOCTI OI0JOTIYHOI IIHHOCTI
3aMiHeHO1 cupoBHHH. KOMOIHOBAaHUM y TOE€IHAHHI 3 POCIMHHOI a00 TBApHHHOIO
CUPOBHHOIO € TaKWi MOJOYHUU TPOJYKT, B SIKOMYy Ha YacCTKy MOJIOYHOI OCHOBH
MpUXOAUThC He MeHm Hixk 50 %, a 7078 pOCIMHHOTO KOMIIOHEHTY Y CKJIaji
KOMOIHOBAHOTO MTPOIyKTy He moBuHHA nepeBuiyBatu 30 % [5].
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S MOJIOYHY OCHOBY Yy TEXHOJOri KOMOIHOBaHMX CHPKOBHUX BHPOOIB
TPAAUIIITHO BUKOPUCTOBYIOTh KHUCIOMOJOUHMMA cup. [lomepenniMu KOCTiKEHHSIMU
OyJI0 BCTAHOBJIEHO, LIJ0 MacOBa YacTKa IyKpY, KU MOTPIOHO AOJATH O CUPKOBUX
BUpOOIB, moBMHHA cTaHOBUTH 10%, a MacoBa yactka iHyJiHy — 2%. Tomi 3a ymMOBH
cnoxkuBaHHs 150 T cUpKOBOrO jJecepTy JNeHHA HOpMa y mpebioTukax (8 r) Oyxae
3a0e3meyena Ha 37,5%.

Ockitbku po3po0JIeHi MIOpenoioH1 30aradyBadi MarOTh BHCOKY BOJIOTICTh, TO
J0JIaBaTH IO CUPKOBOTO JIECEPTY JKUPOBI KOMITOHEHTH, TaKi K BEPIIKH YU CMETaHa,
HE JIOLIbHO, 1100 HE MiJABUIILYBATH EHEPreTUYHY I[IHHICTh MNPOAYKTY 1 BMICT
HAaCUYCHUX KUPHUX KHUCIOT. Bigomo, 1m0 Ao/aBaHHA 1HYJIIHY 3a0e3nedye He JIUIe
MEBHY COJIOAKICTh 30aradeHoro MpOAYKTY, a W CTBOPIOE BIiTYYTTS HACHUYEHOCTI
KUPaMH, TOMY TaKe TEXHOJIOTIYHE PIllICHHS BUIIPABIAHE.

Buxoasun 3 TakuxX TEOPETUYHUX MIPKyBaHb, OyJM pPO3pOOJICHI pELENnTypH
CUPKOBUX BUPOOIB 3 PI3HOIO0 KUIBKICTIO MIOPE MOPKBU 1 MOMEJO, JIe iX CyMapHHMA
BMICT He nepeBuiityBaB 30% (Tabm. 2).

Tadauusa 2
BapianTu peuentyp 30araueHux CHMpKOBUX BUPO0iB

CknagHukK BapianT penientypu, %

peuentypu 1 2 3 4 5
Kucnomonounuii cup 78,0 73,0 73,0 68,0 63,0
[Trope MOpKBHU 5 5 10 10 15
[Trope nomeno 5 10 5 10 10
[{ykop 10,0 10,0 10,0 10,0 10,0
Iaymnin 2,0 2,0 2,0 2,0 2,0
Pazom 100,0 100,0 100,0 100,0 100,0

A@I’I’lOpCbKa p03p051<a

JlJi1 KO’)KHOTO BapilaHTy PELENTyp PO3PaxyHKOBUM METOAOM OYJIO TOCIHIIKEHO
BMICT OCHOBHUX XapyOBHX PEUYOBHH Ta iX IHTErpaJlbHUH CKOp, TOOTO piBEHb
3a0e3neyeHHs J0OOBUX NMOTPed y MEBHUX HyTpieHTaX. Po3paxyHok OyB IpoBeICHUI
mutst aranizy 100 T ta 150 T rpamiB 30aradeHOr0 CUPKOBOTO BHPOOY.

VY Tabn. 3 mpeacraBiieHI pe3yJbTaTH PO3PaXyHKy XapyoBoi 1 O10JI0T1YHOT
IIHHOCTI 30aradyeHux CUpPKOBUX BHpOOIB Ha mopuitol50 r, a y Tabn. 4 - 3Ha4YECHHS
€HEepPreTMYHOi ILIHHOCTI MPOAYKTIB. AHali3 OTPUMAaHUX JAHMX CBIIYUTH, 11O 32
paxyHOK KOMOIHYBaHHs CHUPOBHHH POCIMHHOTO Ta TBAapUHHOTO TOXOKCHHS
BJIA€ThCS 3HAYHO TOKPAIIMTU TMOKA3HUKW XapyoBOi 1 O10JIOTIYHOT I[IHHOCTI 1
CTBOPUTH CHUPKOBUW AECEPT, SAKUM MOXKHA BIAHECTH 0 KaTeropii (yHKIIOHAJIbHUX
XapuoBUX MPOAYKTiB. Halikpamumu BapTO BU3HATH pelienTypu 4 Ta 5, ajiKe sl HUX
piBEeHb 3a0e3MeueHHs JOOOBUX MOTPed Yy HyTpi€HTax 3HaxoauThbes y mexax 10...50%
JUISI TaKUX XapyOBHX PEYOBHH, SK OLIOK, XapuoBl BOJIOKHA, Kaiblii, (ocdop,
Mmardiii, Bitaminu C, B, Ta B-xkapotuH.

Enepretruna 1iHHICTh MOJIETIBHUX 3Pa3KiB JECEPTIB BUSBUIIACS HE BUCOKOIO, a
HYTpIEHTHA HACHYEHICTh — JYy>K€ XOpOIIOK0, aJKe Mailke BCl XapuoBI PEUYOBUHU
3a0e3neuyro 1000B1 motpedbu Ha piBHI moHan 10 %. Jlng Bcix MOJENbHUX 3pa3KiB
OyJIM BU3HA4YCHI CITIBBIAHOIICHHS MK MIHEPAJIbHUMHU PEYOBHUHAMH, 5IK1 JO3BOJISIOTH
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OIIIHUTH 30QJTAaHCOBAHICTh CKJIAy MPOAYKTY (TabI. 5).

Tadoanus 3
IaTerpajJibHMii CKOP Xap4YOBHX PEYOBHH CHPKOBOIO JiecepTy, %
Xap4oBi peuOBUHU BapianT penentypu
1 2 3 4 5

binku 34,81 32,70 32,77 30,66 28,72
Kupu 17,30 16,33 16,40 15,44 14,54
Byrnesoau 7,52 7,67 7,64 7,79 7,91
Xap4JoBi BOJIOKHA 12,51 12,90 13,36 13,75 14,60
Kanpmiii 17,70 16,64 16,69 15,73 14,81
docdop 21,93 20,68 20,91 19,66 18,64
MarHiu 10,85 10,53 11,13 10,82 11,10
Bitamin C 6,13 11,03 6,42 11,32 11,61
Bitamin B, 20,21 19,09 19,28 18,15 17,21
Bitamin PP 3,50 3,41 3,78 3,61 3,98
B-kapoTuH 12,93 13,03 24,96 25,06 37,09

A6m0pCbKa p03p061<a

Taoauus 4 — EHeprernyHa miHHICTh MOJI€JILHUX 3Pa3KiB CHPKOBUX J1eCEPTIB

[Tokazuuk Bapiant penentypu
1 2 3 4 5
EneprernyHa 1iHHICTh, KKaJ 181,1 175,3 175,4 169.,4 164,0

Aemopcvka po3pooka

BcranoBnieHo, 1mo MiHEpanbHUM CKJIaJ MOAEIBHUX 3Pa3KiB CUPKOBUX JECEPTIB
nyke Onmu3bpKui 10 30aaHCcOBaHOTO. 30Kpema, CIiBBigHOMIEHHS Mik (pochopom Ta
KaJIbLIEM 3HAXONATHCS y MeXaxX HOPMAaTUBHUX 3HayeHb. CHIBBIAHOUIEHHS MIX
KaJIbI[IEM Ta MarHi€eM CBIAYMUTH MPO HE3HAUYHUM AedinuT MarHito. HahOmmkaum 1o
30aJ1aHCOBAHOTO CKJIAAy € 3pa3okK 5.

Tabumusa S

IHoxa3Huku 302J1aHCOBAHOCTI MiHEPAJIBHOI0 CKJIAAY MOAECJbHUX 3PAa3KIB

CHPKOBHX JIeCepTiB

HOPMAaTHUB BapianT penentypu

1:(1...1,5):0,5 1 2 3 4 5
Ca:P:Mg 1:1,35:0,22 | 1:1,36:0,23 | 1:1,36:0,24 | 1:1,36:0,28 | 1:1,37:0,37
Asmopcovka po3pobka

OpranosienTHYHI MOKa3HUKU MOJEIBHUX CUPKOBHX JECEPTIB 3 PI3HOIO MaCOBOIO
YACTKOIO POCIMHHUX HAlOBHIOBAYiB OIIHIOBAIM 3a JOMOMOTOI0 PO3pOOJIEHOT
YMOBHO1 OaJbHOI HIKaJIM 3 ypaXyBaHHSM CMaky 1 3amaxy, KOHCUCTEHLII 1 KOJbOpY
OPOAYKTY, @ TAKOX 3 BUKOPHUCTAHHSAM MPO(UIBHOTO METOIy IUIAXOM IO0OYJOBH
npodutorpaM 3a 5-0ajbHOIO IIKAJIOK JJISI OIIHKM BHPAXKEHOCT1 BIAMOBIIHOTO
MOKa3HUKA - IECKPUIITOPA.

Orinka MO KOKHOMY JIECKPUIITOPY MPOBOAMIIACS Y HACTYMHOMY ToOpsaky: O -
O3HaKa BiACYTHS; | — Jenp ymi3HaBaHa O3HaKa; 2 - cjabka 1HTEHCUBHICTb, 3 -
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cepeqHsl IHTEHCUBHICTh;4 - CHUJIbHA 1HTEHCHUBHICTD, 5 - JIy)K€ CHUJIbHA 1HTEHCHBHICTb
o3HaKkW. BcTaHOBIEHO, 0 HAWKpANTUMU MOKa3HUKAMHU BOJIOMIE 3Pa30K, CTBOPECHHI
3a peenTyporo 5, 10 CKIay SIKOro BXOAUTh 63% KUCIOMOJIOUHOTO cupy, 15% mtope

mopkBH, 10% mrope momeno, 10% 1ykpy Ta 2% inyniny (puc. 1).
1

5

—C M K

30BHIWHIK BUrNAL,

3anax

KOonip

4 3

Puc. 1 — baabHa oniHKka CHPKOBHX J1eCepTiB
Aemopcwvka po3pobdka

3ak/II0YeHHS | BUCHOBKH.

byna po3po6iena perentypa HOBUX JIE€CEPTIB HA OCHOBI KUCJIOMOJIOYHOTO CUPY
Ta MOpe MOPKBH 1 MoMesio. BctaHoBiIeHO, 1110 MpH 11 BUKOPUCTAaHHI CUPKOBUM JIeCepT
HaJIeKUTh JI0 Kareropii (YyHKIIOHAJbHUX XapyoBUX TMPOAYKTIB, aJKe pPIBEHb
3a0e3reueHHs J00OOBHUX MOTPed y HyTpieHTaX 3HaxoAuThesa y Mexax 10...50 % nns
TaKUX HYTPIEHTIB, SIK OUIOK, XapyoBl BOJIOKHA, Kalblii, Gochop, MarHii, BiTaMiHU
C, B, ta B-xapoTHH.
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Abstract. The paper shows that the change in the structure of modern man nutrition
determines the urgency of creating functional foods in different food environments. It is noted that
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cheese products are a valuable source of protein, but need to adjust the vitamin and mineral
composition. The expediency of adding carrot puree and pomelo to increase the biological value of
cheese dessert is substantiated. The effect of the dose of plant enrichments on the indicators of
nutritional and biological value of the finished product, as well as on its organoleptic properties
was calculated. The recipe of the new functional product and its quality indicators are established.

Key words: cottage cheese dessert, recipe, functional food product, carrot puree, pomelo
puree, biological value
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Annotation. This article presents the results of research to study the impact of cultivation
techniques on the energy efficiency of winter triticale on green fodder. It is established that the use of
triticale for green fodder is most appropriate in the earing phase, which allows to obtain from a hectare
of crops, depending on the variety and sowing date, 29177-74919 MJ / ha of metabolic energy.

Key words: triticale, rye, wheat, sowing period, variety, green fodder, gross energy,
metabolic energy.

Introduction. The selection process for breeding triticale varieties is carried out
in two main directions. The first is the creation of fodder varieties and the second is
the creation of grain varieties [2, 3]. Varieties of fodder triticale are intended for early
spring green mass, haylage and silage [5, 6, 7]. Fodder triticale have later earing
dates, which allows to extend the green conveyor for 10-12 days after mowing rye. In
addition, triticale gives twice the yield of green mass than wheat, the crops of which
are completely irrational to use for green fodder, and significantly exceed this
indicator of rye. Triticale green mass also has a significant advantage in terms of
protein, sugars and carotenoids, which provides higher growth of animals and better
edibility of triticale green mass than rye. In addition, the green mass of rye after
plucking quickly coarsens and is poorly eaten by animals.

It should also be noted that triticale, harvested for green fodder, is a good precursor
for winter wheat, if it is processed before sowing on the type of semi-steam. After
harvesting triticale, fodder crops of corn, Sudan grass, sorghum, and oatmeal mix work
well, so triticale for green fodder allows to use sown areas more efficiently [9, 11].

The most realistic way to increase the sown area under fodder varieties of
triticale, first of all, is to reduce by 50-70% of the sown area set aside for growing
winter rye for green fodder. Second, completely replace winter soft wheat crops with
green fodder with triticale crops for fodder use [4, 6].

The current level of agricultural production requires the involvement of an
increasing number of material and energy resources, including to increase the yield of
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crops. The efficiency of certain elements of the technology of growing winter crops is
assessed by a number of economic and bioenergy indicators that characterize the
degree of their payback and energy intensity [1].

In the technology of growing triticale on the green mass sowing dates and varietal
composition do not change the sequence and number of production operations, but the
impact of these agronomic techniques is manifested in the size and quality of green mass
yield, which requires a detailed assessment of the effectiveness of these changes.

The aim of the research was to establish the energy efficiency of the use of winter
triticale for green fodder in the Forest-Steppe conditions of the right-bank Ukraine.

Materials and research methods. Field studies were carried out at the
agronomic research station of the National University of Life and Environmental
Sciences of Ukraine in typical low-humus chernozems.

The object of research was winter crops: wheat Polisska 90 (control), rye
Kyivska fodder (control) and triticale varieties (AD 3/5, AD 44, ADM 9, Polissky 29
ADM 11 AD 52), sown in five calendar dates: August 25, 5, 15, 25 of September and
5 October. The predecessor is corn for silage.

Research results and their discussion. Intensification of feed production is
invariably accompanied by an increase in the cost of non-renewable energy [8].
Therefore, its rational use is one of the most important conditions for increasing feed
production and increasing the yield of forage crops. This issue is especially acute in
our time, when energy problems have become paramount.

Nowadays, in the conditions of instability of the credit and financial system of
our state, high prices for fixed and current means of production, growth of production
costs, development of energy-saving technologies of cultivation of agricultural crops
is actual. Carrying out the accounting of the energy accumulated by a crop and the
general (total) expenses of the energy used for its manufacture, allows to estimate
expediency and efficiency of use of these or those agrotechnical measures and energy
resources. Thus, a comprehensive bioenergy analysis of cultivation technology
complements its valuation and is aimed at more efficient use of means of production.
Calculations for energy analysis are performed in a single international unit — joules.

Energy evaluation of technological methods studied in the experiment was
determined by technological maps by calculating energy consumption for growing
crops on an area of 100 hectares and energy intensity of the crop, expressed in energy
efficiency ratio (EER) — the ratio between energy consumed and reproduced with the
crop [1,2,10].

The consumed energy was calculated on the basis of technological maps
according to the content of the studied options. Studies have shown that energy
consumption for 1 ton of crop and energy efficiency ratio largely depended on the
variety, sowing date and phenological phase of growth and development. Thus, the
amount of energy consumed per hectare of crops and reproduced with the harvest of
exchange energy, as well as energy efficiency coefficients showed that in the tubing
phase the efficiency of reproduction of spent energy was dominated by winter rye —
its EER was 1,26-1,65 depending on the term sowing. The best among triticale
varieties according to this criterion were varieties AD 3/5 and AD 52 — their EER was
1,07-1,44 and 1,03-1,40, respectively, depending on the sowing date. EER of winter

ISSN 2567-5273 27 www.moderntechno.de



Modern engineering and innovative technologies

Issue 16 / Part 2 (o

wheat was at the level of 0,74-0,98.

However, according to the indicator of efficiency of reproduction of the spent
energy, it is more expedient to use on green weight all winter grain crops in a earing

phase (table).

Energy efficiency of winter triticale cultivation depending on the variety
and sowing period in the earing phase.

T ot Sowing dates
YPE, VA 7508, | 5.09. | 15.09. | 25.09. | 05.10.
Energy consumed for growing crops, MJ / ha
Rye (control) 23069 22951 23796 20137 17831
Wheat (control) 16126 17380 17902 15974 13724
AD 3/5 21605 21955 24692 20441 17706
AD 44 20217 21428 23570 19922 17715
ADM 9 20889 21562 23993 20379 17796
Polissky 29 21212 21813 24350 20453 17922
ADM 11 19759 20521 23112 19276 16288
AD 52 20728 21750 24826 20253 17526
Gross energy reproduced with yield, MJ / ha
Rye (control) 110698 109489 118120 89614 66056
Wheat (control) 39777 52586 57919 47089 24108
AD 3/5 95744 99318 127274 92720 64792
AD 44 81560 93930 115811 87415 64874
ADM 9 88432 95304 120127 92088 65699
Polissky 29 91731 97861 123783 92830 66991
ADM 11 76887 84666 111138 80818 50305
AD 52 86783 97229 128649 90796 62950
Reproduced metabolic energy with yield, MJ / ha
Rye (control) 64205 63504 68510 51976 38312
Wheat (control) 23071 30500 33593 27312 13983
AD 3/5 55532 57604 73819 53778 37579
AD 44 47305 54479 67170 50701 37627
ADM 9 51291 55276 69674 53411 38105
Polissky 29 53204 56759 71794 53841 38855
ADM 11 44594 49106 64460 46874 29177
AD 52 50334 56393 74616 52662 36511
EER
Rye (control) 2,78 2,77 2,88 2,58 2,15
Wheat (control) 1,43 1,75 1,88 1,71 1,02
AD 3/5 2,57 2,62 2,99 2,63 2,12
AD 44 2,34 2,54 2,85 2,54 2,12
ADM 9 2,46 2,56 2,90 2,62 2,14
Polissky 29 2,51 2,60 2,95 2,63 2,17
ADM 11 2,26 2,39 2,79 2,43 1,79
AD 52 2,43 2,59 3,01 2,60 2,08
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Mowing in this phase, the EER of winter triticale on the green mass, depending
on the variety and sowing date was 1,79-3,01, Moreover, directly correlating with the
level of yield, the maximum values of EER were observed for sowing on September
15 —2.79-3.01. The most efficient were the use of varieties AD 52, AD 3/5, ADM 9
and Polissky 29, which, depending on the sowing period, reproduced the exchange
energy at the level of 36511-74616 MJ / ha. EER of winter rye and wheat, depending
on the sowing period, was 2,15-2,88 and 1,02-1,88, respectively.

During flowering, the coefficient of energy efficiency in all crops decreased
sharply — to 0,69-1,15 in triticale, to 1,00-1,31 in rye and up to 0,59-0,71 in wheat.

Conclusions.

Thus, given the assessment of energy efficiency, the use of triticale for green
fodder is most appropriate in the earing phase, which allows to obtain from a hectare
of crops depending on the variety and sowing date 29177-74919 MJ / ha of metabolic
energy.
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Anomauia. B Oaniti cmammi 8UKIA0eHi pe3yibmamu 00CII0NHCEHb U000 BUBUEHHS BNIUBY
MEXHONO2IYHUX — NPULIOMIE  BUPOWYBAHHA HA  EHepeemuyHy egheKmueHicms  GUKOPUCMAHHSA
MpumuKanie 03UMo20 Ha 3eleHull KopMm. Bcmawnoeneno, wo ukopucmosysamu mpumuxaie Ha
3e/leHull KOpM Haubinbul OOYitbHO y ¢haszi KONOCIHHA, WO O00360J5€ OMPUMYBAMU 3 2eKMAaApa
nocisie, 3a1edxcHo 8i0 copmy ma cmpoxy cieou, 29177-74919 M][xc/ea 0ominnoi enepeii.

Knrwouoei cnosa: mpumuxane, sHcumo, nuieHuys, cmpox cigbu, copm, 3ei1eHull Kopm, 6a108a
eHepeis, 0OMIHHA eHepeisl.

© Svystunova I., Vaskivskii B., Poltoretskyi S.,
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Annotation. The results of the study of valuable components of berries of common varieties of
strawberries, which form the biological value of berries, are presented. The significant influence of
weather conditions of cultivation and variety on the formation of individual components of berries is
revealed. Varieties with high ability to form a powerful technological stock of biologically valuable
compounds have been identified. Using long-term data, the stability of the studied compounds of
biochemical composition was calculated and valuable varieties were identified according to this indicator.

Key words: fruits, strawberry, variety, biologically active substances, stability.

Introduction.

The culture of growing strawberries in the open ground has current traditions in
Ukraine, because all soil and climatic zones are unfavorable for this plant. The world
market for strawberries is constantly growing, thanks to the demand for fresh living
and processing [3, 7].

Strawberries have preventive, curative and radioprotective properties due to
their high content of biologically active substances. In modern market conditions for
consumption in fresh form and for processing, it is advisable to select varieties that
are characterized by fast fertility, high yields, disease resistance, suitability for
processing and have high indicators of biochemical components and their stability.
Providing the population with quality, safe and biologically valuable products is a
priority of the industry. The presence in the diet of various natural components helps
to maintain health and prevent acute and chronic diseases [3, 7, 9, 10].

The formation of biologically active compounds in strawberries depends on a
complex of interrelated factors. Researchers have noted that there are links between
the content and ratio of the main components of the chemical composition of berries,
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which are more related to varietal characteristics and environmental conditions than
to cultivation techniques. Data characterizing the stability of the components of the
biochemical composition and the influence of factors that form the biological value
of berries in the Northern Forest-Steppe of Ukraine are insufficient in this regard,
studies have been conducted [2, 8].

Research methodology and materials.

The research was carried out at the NULES of Ukraine at the Professor B.V.
Lesik Department of Storage, Processing and Standardization of Plant Products, the
Ukrainian institute for plant varieties examination and Institute of Horticulture NAAS
of Ukraine. Long-term data of various origins are used. The stability of the
biochemical composition was evaluated by the coefficient of variation. The most
stable and valuable in biochemical composition of strawberry varieties were
determined by ranking [4,5,6].

Research results and discussion.

Pectic substances are part of all plants and are indispensable component plant
cells that use important functions. Pectic substances consist of isopectic acid,
pectinates and neutral arabine and galactan. Pectin is a natural polysaccharide, which
has a large number of useful organs: a complex expression of capabilities, which
leads to the support of important metals and radionuclides, gelling ability. The ability
to form a sufficient concentration of pectin not only increases the therapeutic and
prophylactic properties, but also helps to increase physical strength and maintain
turgor (freshness) for a longer time.

The content of pectin substances in the berries of strawberries of the studied
varieties was in the range of 0,69%. The highest content was in the fruits of varieties Red
Gontled, Koralova 100, Prysviata (0,95-0,85%) (table). On average, this indicator is
quite stable, only the varieties Prysviata and Istochnik have lower stability (over 10 %).

Analysis of variance of the influence of varietal characteristics and weather
conditions of cultivation on the formation of a complex of polyphenols revealed that
the formation of these substances is most influenced by weather conditions of
cultivation (93%). This is primarily due to the direct relationship between the sum of
active temperatures and the pectin content.

Of particular value of berries are bioflavonoids with anticancer, antisclerotic and
antiallergic properties. In terms of antioxidant activity, they are ten times superior to
vitamins C, E and carotenoids. Natural polyphenols are a complex of biologically
active substances that affect the taste and intensity of fruit color. Identification of
varieties with a high content of these substances will recommend them for inclusion
in the diet and medical nutrition.

The content of phenolic substances in the fruits of the studied varieties of
strawberries ranged from 240,4 mg / 100 g of crude substance (Tenira), to 357,4
(Source). The fruits of the varieties Istochnik, Red Gontled, Koralova 100, and
Prysviata had a higher content. On average, the content of phenolic substances has
average stability. To stable varieties according to this indicator, all varieties are
possible, except Tenira (over 13,2%).

Analysis of variance of the influence of varietal characteristics and weather
conditions of cultivation on the formation of the content of pectin substances revealed
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that the formation of these substances is most influenced by weather conditions of
cultivation (61%).

The content of some biologically active compounds of strawberry fruits

and their stability
Indicator
Copr pectin, N fenolic, N ascorbic o

% Cv,% MIr'% Cv,% acid, Mr% Cv,%
Yasna 0,54 5,30 301,70 4,50 62,07 7,00
Tenira 0,34 3,10 284,40 13,20 69,27 2,30
Koralova 100 0,88 6,60 315,33 7,20 69,53 17,40
Prysviata 0,85 10,10 310,40 6,00 58,33 8,40
Red Gontled 0,95 6,80 325,50 8,50 71,37 16,90
Romashka festivalna 0,76 9,70 307,40 7,90 56,53 15,00
Rusanivka 0,81 6,80 262,40 5,60 50,03 13,00
Istochnik 0,71 15,30 333,50 10,10 58,07 14,80
Average 0,54 5,30 301,70 4,50 62,07 0,54

Formation of pectn substances

93%
Formation of phenolic substances Formation of ascorbic acid

1%
20% 1%

43%

27%

@ Vatiety B Weather conditions O Interaction of fictors 8 Other Bctors

Figure 1. Influence of weather conditions of cultivation on
components of biochemical composition of strawberry berries

Ascorbic acid is involved in many biological oxidation processes, provides the
synthesis of neurotransmitters, corticosteroids, sex hormones, cholesterol,
hematopoiesis and hemoglobin formation, synthesis of collagen protein from
procollagen, nucleic acids, necessary for the functioning of the thyroid gland. Ascorbic
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acid as a natural antioxidant is an inhibitor of free radical processes and plays an
important role in the regulation of such biological functions as growth, reproduction
and development of the organism. Ascorbic acid has been found to reduce blood
cholesterol by activating its conversion into other substances, especially bile acids.

In the berries of the studied varieties, the amount of ascorbic acid averages 61.9
mg / 100 g of crude matter, with varietal fluctuations from 49.1 to 86.3 mg / 100 g of
crude matter. Among the studied varieties the highest content of ascorbic acid are
varieties Red Gontled (86.3), Coral 100 (80.0) in some years. High stability of
ascorbic acid (less than 10%) is observed in the Tenir, Yasna and Prysviata varieties,
in other samples the rate of variation was average.

Analysis of variance of the biochemical composition of strawberries over the
years of research showed that all components of berries are affected by weather
conditions of the year. In particular, less on ascorbic acid (29%), more on pectin
(93%). Less influence on the formation of biochemical parameters is the interaction of
factors (year conditions and varietal characteristics) from 4% (pectin) to 43% (ascorbic
acid). Varietal features have the least influence, although such indicators as phenolic
substances (18%) and ascorbic acid (27%) also significantly depend on the variety.

Conclusions.

Therefore, a higher content of biochemical components was observed in the
berries of Red Gontled, Koralova 100, Prysvyata, Istochnik varieties. Yasna, Tenira,
Rusanivka varieties were more stable, while Istochnik and Romashka Festyvalna
were much less stable. Analysis of variance showed that the biochemical composition
of strawberries grown in the Northern Forest-Steppe of Ukraine depends more on the
climatic conditions of the year than on varietal characteristics. Further research
should focus on the study of modern varieties of intensive type, the use of innovative
fertilizers and the growth of regulatory substances.
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Ilpeocmasneni pesynomamu O0OCNHIONCEHHS YIHHUX KOMNOHEHMI8 5210 NOWUPEeHUx COpmie
CcyHuyi, Axi gopmyroms 6ionociuyny yiHHicmMb 5210. Buseneno icmomuuil 6niu8 no2oOHUX ymoe
BUPOWYBAHHI MA COPMY HA POPMYBAHHI OKDEMUX KOMNOHEHmI8 A2i0. Budineno copmu 3 eucoxoio
30amuicmio  (popmMysamu  NOMYA*CHULU MEXHONOSIUHUNL 3anac Oi0N02IYHO YIHHUX — CHOJYK.
Bukxopucmaswu  b6acamopiuni  0ani  pospaxosano  cmadOiIbHICMb  OOCAIONCYBAHUX — CHOLYK
OI0XIMIUHO20 CKAOY T BUABNIEHO YIHHI COPMU 34 YUM NOKAZHUKOM.

Knrouosi cnosa: nioou, cynuys caoosa, copm, 0ion02ivHo aKmuHi pe4osutl, cmabilbHiCmb.
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Muliarchuk O., Balitska L., Yushkevych M.
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Anomauin. B ymosax 3axionoeo Jlicocmeny Ykpainu 006edeno 0oyilbHicmb 3aCmMoCcy8anHs 8
MEXHON02I] BUPOWYBAHHA COHAWHUKA MA pPIinaKka o03umozo OO0NOCI6HO20 00pobnenHs ma
080pa306020 O0ONPUCKYBAHHA POCIUH Ni0 Yac eecemayii pPoCIuH peyiamopieé pocmy pPOCIUH
«Bepmumaey ma «Bepmutiodicy. Bcmarnosneno, wo 6 cepeOHboMy 3a pPOKU OOCHIONCEHHS Y
8APIAHMAX 3ACMOCYBAHHS NPENApamis 8podicalHicms conawnuxy 2iopudy HK bpio niosuuyyeanace
Ha 14,53-17,52 % nopiéHaHo 00 KoHmpono, yMoeHo uucmuii 00xio 6ys na 3791-4432 epmu./ea i
pisenv penmadenvnocmi na 22,2-25,0 % Oinvuwe KoHmpoato, cobisapmicms HACIHHA COHAWHUKY
nopieHAHO 3 KOHmpoiem smenuunacs Ha 520-568 epu./m.

Hauisuwa eépoorcaiinicms pinaxa o3umozo copmy Yepemows cnocmepizanacs 3a HOpMU Ucigy
0,8 man/ea cxooxcux nacinun i cmanosuna 4,17 m/za abo na 0,67 m/ea 6inbue KOHMPOIO, YUCTULL
0oxio cmarnosug 21693 epu./ea abo na 5138 epu./ea binbue KOHMpPOTIO, piseHb peHmaberbHOCi
127,1 abo na 27,6 binbue xoumponio, covisapmicmo 4006,4 epn./m abo na 576,7 eph./m memuie
KOHMPOJIIO.

Knwuosi cnosa: conawmux, pinax o3umuil, pezyisimopu pocmy i po36UmKY POCIUH,
8POJICALHICMb, epheKmusHicmb.

Beryn.

CoHSIIIHUK 1  pimak  O3WMHUN  BBaXalwTh  OJIHIEWD 13  HebaraThbox
CIITBCBKOTOCIIOJIAPCHKUX KYJIBTYpP, SKI KOPUCTYIOThCS BEJIIMKHMM TOMUTOM, SK Ha
BHYTPIIIHbOMY TaK 1 Ha 30BHINTHbOMY PUHKY 1 32 OCTaHHI POKH pilaK CTaB APYroro, a
COHSIIIIHUK TPETHOI0 KYJIBTYpOIO 32 00’€MOM OJIMHUX KYJbTYp y CBITI HICHS COi
[1,2,3,4,5]. Ykpaina choroAsi 3aiimMae mnepuie Miclie B CBITI 3 IPOJIaXKy HACIHHS 1 OJii
COHSIIHKUKY, OCBOiBIIM puHkH €C, Omm3pkoro Cxoxy Ta IliBHIYHOT AMepuKH 1
MPOBIAHE MICIIE 1O MPOAAXy HACIHHA pimaka [6,7]. OgHak He3Ba)Kaltouul HA BUCOKY
peHTAa0ENbHICTh IIUX KYJIbTYp ypoxaitHictb B 2017-2020pokax cTaHOBHUJIA MEHIIE
2,3-2,8 1/ra [8,9].
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Ak cBigYaTh CTAaTUCTUYHI JaHl YpOXAWHOCTI, TOTEHIIMHA MOXKJIMBICTh
3aHeceHuX A0 Jlep>kaBHOTO peecTpy COPTIB 1 TIOpUIB COHSIIHUKY Ta piMaKky
03UMOTr0 BUKOpHUCTOBYeThCs juie Ha 30-50%. Tomy peamizamis ix 610J0T14HOTO
MOTEHLIAy 3a OCTaHHIX TEHACHLIA 3MIHM KIIMaTy MUIBSIXOM YJOCKOHAJICHHS
TpaHHHiﬁHHX 1 pO3pOOJICHHS HOBUX €JIEMEHTIB TEXHOJIOT1i BUPOIITYBAHHS JJIs IEBHUX
IPYHTOBO- KIIIMaTUYHUX yMoB HUHI €, 6e3yMOBH0 aI(TyaJ'II)HI/IM 3aBJaHHSIM HAyKOBIIIB
1 CIIBrOCIBHPOOHHMKIB 1 OJHMM 13 TUIAXIB PO3B’sI3aHHA Ii€1 mpolOiieMu €
3aCTOCYBaHHS B TEXHOJIOTHi BHUPOIIyBaHHS COHSIIHUKY Ta pimaKy O3UMOTO
PEryJIATOPIB POCTY POCIHWH, IO JAaCTh MOMJIMBICTh 30UIBIIYBATH YPOXKAWHICTH 1
3a0€3MeunTH MiABUIIEeHHS peHTadenbHocTi [9,10].

B 3apyOikHMX KpaiHax IIOPIYHO PO3IIMPIOIOTECS OOCSTH BIPOBAIKEHHS B
CUIBCHKOTOCTIOAPChbKE BUPOOHULTBO PETYJSTOPIB POCTY PIZHOIO MOXOIKEHHS.
AHaJoriuHo po3BUBAETLCA 1Iei HAaNpAMOK i B YkpaiHi. IX edekTuBHICTB 3a pi3HHX
croco0iB 3actocyBaHHsi BUCBITIeHO B mpamsx  JI. Kocumoma, II. I'pexosa, O.
Bonomyk, C. [Tonomapenka, O. €pemenka, [. Knumenka, FO. Orypuosa, [.bypsika Ta
1. [11,12,13,14].

C.II. TlonomapeHko BBaxa€, IO BIUIMB OIOCTUMYJSITOPIB Ha 3POCTAHHS
MPOMYKTUBHOCTI TIOCIBIB TOB’SI3aHMA 3 THM, 110 BOHU 1HTEHCU(IKYIOThH
KUTTENUIBHICTh  KIITUH POCIMHHUX OPraHi3MiB, TMIIBUINYIOTh TMPOHUKHICTD
MDKKJIITHHHHX MEMOpaH Ta MpPUCKOPIOIOTh B HHUX OIOXIMIYHI TPOLECH, IO
MPU3BOAUTD /10 TIOCHIJICHHS MPOIIECIB KUBJICHHS, AUXaHHS Ta (OTOCUHTE3Y. 3aBIIAKH
UMM TpenaparaM, HiABULIYETHCS CTIMKICTh MOCIBIB A0 HECHPUSTIMBUX IMOTOJHUX
YMOB Ta J0 ypaXeHHs iX IIKIJHUKaMU 1 XBopoOamu. B oMy, mijg BIUIMBOM
010CTUMYJISITOPIB MOBHIIIE PEaTi3y€eThC TEHETUYHHUI MOTEHLIa]l POCIUH CTBOPEHHIM
MIPUPOIOI0 Ta CeNEKI1iTHO poboToro [15].

[.I. Knumenko nocniauMB, 0 BUKOPUCTaHHSI PEryJSTOPIB POCTY POCIHUH Ta
MIKpOJOOPUB B HACIHHUIITBI TOPHUIHOTO COHSIIHUKY € €KOHOMIYHO BHIpPABIAHE 1
BUTIJIHE, OCKUIBKHM BapTICTh OJIEp)KAHUX HaJI0aBOK HACIHHS 0aThbKIBCHKHMX JIIHIM Ta
riOpuIiB COHSIIHUKY Ha0araro mepeBUIyE BapTICTh IMpernapariB 1 BUTPATH Ha
00poOKH, OCOOJMBO KOJM PETYJISTOPU POCTY 3aCTOCOBYIOTH OJHOYACHO 3
MPOTPYIOBAHHIM HAcClHHS a00 OOMPUCKYBaHHSAM POCIIMH repOiluaaMu, Ta Ma€ CTaTh
BKJIMBUM €JIEMEHTOM CYYaCHUX TEXHOJOT1H BUPOIIYBaHHS BUCOKOSIKICHOT'O HACIHHS
COHAIIHUKY [16].

EdbdextuBHicTh MOTOCIBHOTO OOpOOJEHHS HACIHHS MOJKHA  ITiIBUIIUTH
BBEJICHHSM B PO3UMH MPOTPYWHHUKA PETYIATOPIB POCTy. BoHM miACHIIOIOTH
MeTaboMiIuHl MPOIECH, MiABHINYIOTh BPOXKAMHICTD, SIKICTh MPOAYKLII Ta CTIHKICTDH
POCTIMH JI0 CTPECIB, CIIPUSAIOTH OUIBII MOBHOMY BUKOPUCTAHHIO MOTEHINATY COPTIB 1
riOpuIiB CUTHCHKOTOCTIONAPCHKHUX KyIbTyp [17,18,19].

biocTumynsaTopu Ha OCHOBI TYMIHOBUX KHCJIOT TaKOXK BiJIOMi CBOIM KOPHUCHUM
BIUIMBOM Ha OOMIH pedyoBHH pociuH. B nanuit uyac B «JlepxaBHOMY peecTpi
MEeCTUIMAIB 1 arpoxiMiKaTiB, JIO3BOJICHMX JO BHUKOPHUCTaHHS B YKpaiHi» ix
3apeectpoBaHo moHaa S50. Cepen HHMX — KOMIUIGKCHI TyMIHOBI TIpenapaTtu
«Bepmumar» Tta «Bepmuiiomic» BupoOHunTBa III1 «biokonBepcis» (M. IBaHo-
O®pankiBcbk) [8]. OagHak AOCHIKEHb 10 BHUBYEHHIO iX €(EKTUBHOCTI TMpH
3aCTOCYBaHHI B TEXHOJIOTISIX BHUPOIIYBAHHS COHSILIHUKY Ta pINaKy O3MMOro
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IPOBEIEHO HEAOCTAaTHbO, TOMY HAIIOK METOI0 OYyJI0 BUBYMTH BIUIMB JOMOCIBHOIO
0OpOOJIEHHSI HACIHHS Ta OJTHO- 1 IBOPA30BOI'0 OOMPUCKYBAHHS MOCIBIB PEryIATOpaMu
pocty «Bepmumar» i «Bepmuiionic» COHSIIHMKA 1 pillaka O3MMOIO Ha HACIHHEBY
MPOAYKTUBHICTh 1 EKOHOMIUHY €(pEeKTUBHICTh B YMOBax 3axinHoro Jlicocrery.

MarepiaJj i MeTOAN TOCTIIKEHb.

HocmimkenHss BukoHaHo BrpojgoBx 2013-2017 Tta 2018-2020 pokiB Ha
JIOCTHITHUX ToJsIX  ¢imiany kadeapu pPOCIWHHUIITBA, CEJEKIli Ta HACIHHUIITBA
[ToainbCchbKOTO AEp>KaBHOTO arpapHo-TexHIYHOro yHiBepcuteTy B 11D «borman 1 K»
CHsTuHChKOTO paiiony IBaHo-DpaHKiBCbKOi 0071aCTi (TPYHT I€PHOBUH, ONIA30ICHUMA
CepeAHBOCYTJIMHKOBUM, YMICT JIY>KHOT1ApOJi30BaHOTO a30Ty — 67,0-76,0 mr/kr (3a
Kopuoingom); pyxomoro dpocdopy — 118,0-124,0 mr/kr; oominHoro kamniro — 108,0-
113,0 mr/kr (3a YupikoBum); pH con — 4,54-5,20 (HOTEHLIIOMETPUYHUM METOIOM);
BMIiCcT Tymycy — 3,05-3,39 % (3a Tropiaum) 1 IlpukapnaTcbkoi aepxaBHOT
cibchkorocnoaapebkoi  gocnignoi cranmii ICIT Kapmarcekoro periony HAAH
(TPYHT JEpHOBHM OMiA307€HUIN TITHMOOKHM TJICIOBAaTUN BaXXKO CYTJIMHKOBUM, YMICT
JTY>KHOT1APOIi30BaHOro a3oty — 77,0-82,0 Mmr/kr, pyxomoro ¢ocdopy — 113,0-120,0
MI/KT IPYHTY, 0OMiHHOTO Kamito — 132,0-138,0 wmr/kr rpyaty, rymycy — 2,81-3,0 % ,
pH con — 5,5-5,9) po3ramoBanux B 3axigHii yactuHi Jlicocrery.

[ToroaHi yMOBHU B POKH JAOCTIPKEHHS BIIPI3HSUIUCH M1k CO00F0, 10 JaJI0 3MOTY
OI[IHUTH BIUIMB PETYJIATOPIB POCTY HA MPOAYKTHUBHICTD KYJIBTYP.

VY nocniai  BUBYAIW BIUIMB TEPEANIOCIBHOTO OOPOOJEHHS HACIHHS Ta OJHO-1
JIBOPA30BOr0 OOMPHUCKYBAHHS POCIWH IIiJI Yac BereTauli peryjsaTopamu pocTy
«Bepmumary, «Bepmuiiomicy Ha Ta TPOAYKTUBHICTH POCIMH 1 BHU3HAYaIH
€KOHOMIYHY €(DEKTUBHICTh BUPOIIYBaHHS COHSIIHUKA 1 pillaka 03UMOTO.

ArpoTexHika BUPOIIYBAaHHS KYyJbTYp 3arajibHONpHiiHATa a1 ymoB Jlicoctemy
3axinHoro. 3aranpHa mioma aAisHKY 70 M2, o6mikoBa — 50 M2, Po3MilleHHS iITHOK
CHUCTEMaTUYHE 32 YOTUPUPA30BOIO MOBTOPEHHS.

JlocmimkeHHsT BHKOHAHO BIAMOBIAHO 10 ICHYIOYMX 3arajIbHOMPUIHSATHX
Metoauk [20,21].

Pe3yabTaTn n0ciaixKeHb.

[TpOoAyKTHBHICT  CLIBCHBKOTOCHOJAPCHKUX  KYJbTYp €  OCHOBHHUMU
MOKa3HWKaMHM, Ha OCHOBI fKHX BH3HA4YalOTh €(QEKTUBHICTh PO3POOJICHUX 1
BIIPOBA/KEHUX arpOTEXHIYHUX €JIEMEHTIB Cy4YaCHUX TeXHOJIOT1d. DaxiBIli 1 HAyKOBIII
BBAXKAIOTh, 110 B YKpaiHI yacTKa BUPOOHUIITBA HACIHHS TOPIBHSHO 13 CBITOBOIO
MOke OyTH TIOJIBOEHA YHACTIAOK BIOCKOHAJCHHS TEXHOJIOTi BHPOILYBaHHS
KYJBTYpH 1 30UTbIIEHHS BPOXKAMHOCTI 10 CEPEAHBOEBPOIIEHCHKOTO piBHS [8].

Hammmu  gocimipkeHHSAMH BCTAHOBJIEHO CTUMYJIIOIOYY JIiI0  I[IpenapariB
«Bepmumar» ta «BepMuiiogicy» Ha picT 1 pO3BUTOK OJIMHUX KYJbTYp, MABUIIEHHS 1X
CTIMKOCTI /10 HECHpUSATIUBUX (HAKTOPIB HABKOJHUIIHBOTO CEpEIOBHUIA, W10
3a0e3neunsio 3HAYHUN MPUPICT Bpoxkaro HaciHHsA consimmHuka riopuay HK bpio 1
pimaka 03UMOro copTy Yepemonn TMOPIBHAHO JI0 KOHTPOJIIO Ha BCIX BapiaHTax
JOCTITY.

PesynpTaTaMu mOCIIKEHHS BCTAHOBJICHO, IO B cepeanboMy 3a 2013-2017
POKM Yy BapiaHTaX 3a CYMICHOTO IIEpEIIOCIBHOTO OOpOOJCHHS HACIHHA 1
OJIHOPA30BOTO OOMPUCKYBaHHS pocivH coHsHNUKy T10puay HK Bpio perynstopamu
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pocty «Bepmumar» ta «Bepmuiioaic» BpokaiHicTh Oyna Ha 10,25-12,80 %, 3a
JIBOPA30BOTO OOMPUCKYBaHHS — BiAMOBIAHO Ha 14,53-17,52 % BUIIOI TOPIBHSHO 110
KOHTpoIIO (Tabdu. 1).
Taoauusa 1
Bpo:xkaitnictb conssmiauka riopuay HK Bpio 3a cymicHoro nepeanociBHoro
00po0/IeHHSI HACIHHS Ta O0NPMCKYBAHHS POCJMH IiJ Yac Bereramii
peryasitopamu pocry ( 2013-2017pp.), 1/ra

. Pokn Cepenne 20 %
BapiauTu 2013 | 2014 | 2015 | 2016 | 2017 PEHE | ontporo °
KoHTpous 328 | 298 | 3.09 | 337 | 338 3.2 ; ;
Bepmumar 6 1/t +
OJTHOPA30BO 3,55 | 324 | 3.41 | 3,76 | 3.79 3,55 0,33 10,25

Bepmumar 5 ni/ra

Bepmumar 6 1/t +
OJTHOPa30BO 3,63 | 3,28 | 3,51 3,82 | 3,82 3,61 0,39 12,17
Bepmumar 6 n/ra

Bepmmuitonic 4 i/t
+ 0IHOPa30BO 3,59 3,26 3,43 3,80 3,80 3,58 0,36 11,06
Bepmuiionic 3i1/ra
Bepmuiionic 4 n/t
+01HOPa30BO 3,68 3,30 3,50 3,84 3,84 3,63 0,41 12,80
Bepmuiionic 4i/ra

Bepmumar 6 51/t +
JIBOPa30BO 3,74 | 3,34 | 3,54 | 3,90 | 3,92 3,69 0,47 14,53
Bepmumar 5 ni/ra

Bepmumar 6 1/t +
ZIBOPa30BO 3,82 | 3,38 3,56 | 3,92 | 4,03 3,74 0,52 16,27
Bepmumar 6 ni/ra

Bepmuitonic 4 i/t
+ 1BOPa30BO 3,78 3,36 3,51 3,95 3,96 3,71 0,49 15,28
Bepmmuitonic 3 si/ra
Bepmuiionic 4 1/t

+ 1BOpa3oBo 3,85 | 3,40 | 3,53 | 4,02 | 4,22 3,78 0,56 17,52
Bepmuiionic 4 n/ra
HIPos 0,22 | 0,19 | 0,24 | 0,25 | 0,31 0,24 - -

VY BapiaHTi, Je HaciHHA 00poOIsIM NpenaparoM «BepMuitoaic» - 4 1/T Ta 1Bivi
OOMPUCKYBAJIM POCIUHU COHSIIHUKY PETyJSITOpoM pocty «Bepmuiionicy y no3i no 4
n/ra: nepmmii pa3 y dazy 3-5 aucToukiB, Apyruid paz y (aszy 7-12 JUCTOUKIB y
CepeHbOMY 3a POKHU JOCIIKEHHSI BpOXKalHICTh cTaHoBuia 3,78 1/ra, mo Ha 0,56
T/ra Olbllle TOPIBHSAHO 10 KOHTPOIIO 1 Ha 4,72 % Oinpliie MOPIBHIHO 3 BapiaHTOM 3
OJIHOPa30BUM 0OMpucKyBaHHsAM. HaitOinbiry BposkaiiHicTh oTpumaHo 2017 poky —
4,22 T/ra, a6o Ha 0,74 T/ra OUIBIIY MOPIBHSHO 0 KOHTPOIIO, a HaiMeHnry — 3,53-
3,40 T/ra y MeHIII COpUATIUBI 32 KiiMaTHUHUMU ymMoBamu 2014-2015poxwu.

3acTocyBaHHA PETYJSITOPIB pocTy pocinH «Bepmumary, « Bepmuiiosicy, HaBITH
32 yMOB TIOCYIUIMBOTO BereraimiiHoro mepiogy 2015 poky yMOKIHUBHIO
ONTHUMI3yBaTh TPOLIECH POCTYy W PO3BUTKY POCIHH 3a YMOB, KOJHM TeMIlepaTypa
HABKOJIMIIIHBOTO TPHUPOJHOTO cepenoBuiia carana noHaa 33-36°C, mo oco0auBO
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aKTyaJIbHO B OCTaHH1 POKH, KOJIM BITIYTHIIINM CTa€ TJI00aIbHE MOTEITIHHS.
Hocmimxenasmu 2018-2020 pokiB BCTAaHOBJIEHO, IO CIIOCOOHM 3aCTOCYBAHHS

perymsaropa pocty «Bepmuiiomic» Ta HOPMH BHCIBY HACiHHS BIUIMBAIM Ha

301IbIIEHHS BPOKaHOCTI HACIHHS pinaky o3umoro copty Yepemor (tadi. 2.).

Taoauusa 2
BpoxajiHicTh pinaka o3uMoro copry Yepemoiil, 3a/1e2KkHO Bii HOpMHU BUCIBY i

cnoco0y 3acTocyBaHHs peryJjsaTopa pocry «Bepmuiiogic» (2018-2020pp.), T/ra
BpoxaitnicTth, T/Ta
BapianT : Cepenne zo
p1a Pix p KOHTPOJIIO
nocainy 3a 3 poku
2018 | 2019 | 2020
T/ra | %
Hopwma BuciBy 0,6 min/Ta
KonTpons 0,6 Min/ra 3,52 3,02 3,48 3,34 - -
JlonociBHe -5 /T 3,78 3,23 3,79 3,60 0,26 7,8
OpnnHopa3oBe o0npucKyBaHHs -4 n/ra 3,83 3,25 3,78 3,62 0,28 8,4
JormociBHe - 5 11/T 1 oqHOpa30Be 3.96 331 3.92 3.73 039 | 117
oOnpucKkyBaHHs -4 J/Ta
JIBopazoBe oOmpuckyBaHHs - 4 11/ra 4,03 3,37 4,06 3,82 048 | 144
JomociBHe -5 /T 1 1BOpazoBe 412 3.48 4,13 3.91 0,57 17.1
o0npucKyBaHHs - 4 Ji/ra
Hopwma BuciBy 0,8 min/Ta
KonTpons 0,6 Min/ra 3,76 3,24 3,83 3,61 - -
JlonociBHe -5 /T 4,08 3,53 4,17 3,92 0,31 8,6
OnHopa3oBe OONPUCKYBAaHHS -4 J1/Ta 4,12 3,59 4,11 3,94 0,33 9,1
JormociBHe - 5 11/T 1 oqHOpa30Be 425 3.72 424 4,07 046 | 127
oOmpucKyBaHHs -4 J1/Ta
JIBopazoBe oOmpuckyBaHHs - 4 1/ra 4,34 3,83 4,28 4,15 0,54 | 15,6
JHomociBHe -5 /T 1 1BOpazoBe 4.43 3.90 439 404 0.63 17.5
o0npucKyBaHHs - 4 Ji/ra
Hopwma BuciBy 1,0 min/Ta
KonTpons 0,6 Min/ra 3,31 2,86 3,52 3,23 - -
JlonociBHe -5 /T 3,58 3,12 3,68 3,46 0,23 7,1
OnHopa3oBe OONPUCKYBAaHHS -4 J1/Ta 3,61 3,16 3,67 3,48 0,25 7,7
JormociBHe - 5 11/T 1 oqHOpa30Be 3.70 3.20 3.96 3.62 039 | 12.1
oOmpucKkyBaHHs -4 J/Ta
JIBopazoBe oOmpuckyBaHHs - 4 11/ra 3,75 3,28 4,01 3,68 0,45 13,9
JHomociBHe -5 /T 1 1BOpazoBe 3.86 3.35 4,10 3.77 0,50 16,7
o0npucKyBaHHs - 4 Ji/ra
HIPos Darrop A 0,10 | 0,08 | 0,12 . -] -
(HOpMa BHCIBY)
HIPos ®axrop b (3acTocyBanHs 0.07 0.09 0.10 i i i
peryssiTopa pocry)

BcranoBneno, mo y cepegHbOMY 3a POKM JOCHIDKEHHS y BapiaHTi 3a
JOTIOCIBHOTO 00pOOJIEHHS HACIHHS perysTopoM pocty «Bepmuitonic» y no3i Sn/ra 1
HOpMU BHCIBaHHS 0,6 MJIH/Ta CXO0XMX HACIHUH BPOXKANHICTh pillaKy 03UMOTO COPTY
Yepemorn cranosmiia 3,60 1/ra, abo Ha 0,26 T/ra OinbIie MOPIBHIHO O KOHTPOJTIO, 3a
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HOopMU BUCIBY 0,8 MilH/Ta cx0uX HaciHuH — 3,92 1/ra (+0,21 T/ra), 3a HOpMH BUCIBY
1,0 mn/Ta cxoxux HaciHuH — 3,46 T/ra (+ 0,23 T/ra 10 KOHTPOJIIO).

VY BapiaHTi 32 0OIHOPA30BOr0 OONPUCKYBAHHS POCIHMH PINaKy O3UMOTrO Mij 4Yac
BereTaiii peryusitopoM pocty «Bepmuitomic» y mosi 4n/ra 3a Hopmu Bucisy 0,6
MJTH/Ta CXOKMX HAaCIHMH BPOKaiHICTh cTaHOBUIA 3,62 T/ra, abo Ha 0,28 T/ra OinbIie
MOPIBHSIHO JI0 KOHTpOJio. 3a Hopmu Bucisy 0,8 MIH/Ta CXO0XHX HaCiHUH
BpOXKaHICTH cTaHoBWIA 3,94 T/ra (+ 0,33 T/ra), 3a HOpMU BUCIBY 1,0 MITH/Ta CXOXKUX
HaciHuH— 3,48 1/ra (+0,25 T/ra 10 KOHTPOIIIO).

BukoHnanHsi 10mOCiBHOrO OOpOOJICHHS HACIHHS PIMaKy O3UMOTO PEryJsaTOPOM
pocty «Bepmuitomicy y 1031 5 /T Ta 0OZHOPAa30BOrO OOMPUCKYBAHHS POCIUH
perynsatopoM pocty «Bepmuiionicy y 1031 4 n/ra mija 4ac Berertalii 3a HOpMH BHUCIBY
0,6 MJIH/Ta CXOXXHMX HACIHMH BpPOKalHICTh cTtaHoBuia 3,73 t1/ra, abo Ha 0,39 T/ra
Olnbllie, HIXK HA KOHTpPOJIL. 3a OuTblIoi HOpMH BHCIBY — 0,8 MJTH/Ta CXOKMX HACIHUH
BpoXKaitHicTh cTaHoBmwiIa 4,07 1/ra (+0,46 T/ra), 32 HOpMH BUCIBY 1,0 MITH/Ta CXOKUX
HaciauH — 3,62 1/Tra (+0,39 T/ra 10 KOHTPOIIO).

JIBopazoBe OOMNPUCKYBaHHS POCIMH pINAKy O3UMOIO pPEryJIsiTOPOM PpPOCTY
«Bepmuitonicy y 1031 4 ji/ra mijg yac BereTailii 3a HopMu BUCiBY 0,6 MJIH/Ta CXOXKHX
HaclHMH 3a0e3mevymnsio BpoxkahHicTh 3,82 T/ra, abo Ha 0,48 T/ra Oinblne, HIX Ha
KOHTpOJI, 32 HopMHU BuciBy 0,8 mutH/Ta cxoxkux HaciHuH — 4,15 1/ra (+0,54 T/ra), 3a
HOopMu BHCIBY 1,0 MiiH/Ta cXx0Kux HaciHuH — 3,68 1/ra (+0,45 T/ra 10 KOHTPOJIIO).

JlonociBHe 0OpOOJIEHHS HACIHHA PINaKy 03UMOro copTy Hepemoll peryiasiTopomMm
pocty «Bepmuiiogic» y n031 S51/T Ta OONPUCKYBaHHS POCIIMH PETYJISTOPOM POCTY
«Bepmuitonic» y 1031 4 ni/ra mijg yac Bereraiii 3a HOpMu BUCIBY 0,6 MIIH/Ta CXOXKHUX
HaCIHUH 3a0€3IeUnII0 BpoXKaiiHICTh y cepenuboMy 3,91 1/ra, abo Ha 0,57 T/ra Oiiblie
MOPIBHSHO 10 KOHTPOJIIO, 32 HOpMH BuUciBy 0,8 MiH/Ta cxoxux HaciHuH — 4,24 T/ra
(+0,63 T/ra 10 KOHTPOJIO), 32 HOpMH BUCIBY 1,0 MTH/Ta CX0KUX HAciHUH — 3,77 T/Ta
(+0,50 1/ra 10 KOHTPOJIIO).

Omxe, nocmipkeHHsMH Brpoaok 2018-2020 pokiB BCTaHOBJIEHO, IO 3a
JIOTIOCIBHOTO OOpOOJICHHST HACiHHA Ta OJHO- 4YM JBOPA30BOr0  OOMPHUCKYBaHHS
POCIHMH pEryisITopoM pocty «BepMmuiionicy HaWOUIbIIy BPOXKAWHICTE piNaky
03UMOTO copTy Uepemoln oTpumaHo 3a HOpMH BUCIBY 0,8 MIIH/Ta CX0XHX HACIHHH.
Tak, y BapiaHTi 3a JIONOCIBHOTO OOpOOJIGHHS HACiHHS pPEryJaTOpOM PpPOCTY
«BepMuifonic» y 7031 53/T Ta JBOpPa3oBOro OOMPUCKYBAaHHS IIiJi 4Yac BereTarlii
POCIMH LIHUM K€ PEryasaTopoM pocTy (mo 4 i/ra) BpOKaWHICTh CTaHOBUJA Yy
cepenaboMy 4,23 T/ra, abo Ha 0,63 T/ra mepeBUIMIA TMOKA3HUK HA KOHTPOJi, a
Takok BoHa Oyna Ha 0,06 T/ra OLIBIIOIO, HIXK B aHAJOTIYHOMY BapiaHTi 3a HOPMHU
BuciBy 0,6 min/ra Ta Ha 0,13 T/ra — 3a HOpMu BuciBY 1,0 MIIH/Ta CXOKHUX HACIHUH.

HaiiBumy exoHOMiYHY €(eKTHBHICTh 3a POKH JOCHIKEHb OTPUMAHO 3a
CYMICHOTO 3aCTOCYBaHHsI JOMOCIBHOTO 0OpOOJIeHHS HACIHHS Ta OAHO- 1 JIBOPa30BOrO
OONMPUCKYBaHHS POCIWH I 4Yac BereTamii JOCIIIKYyBaHUX TiOpHUIIB COHSIIHUKA.
ExoHOMIYHI pe3ysbTaTh IpU CYMICHOMY NEpEeANOCiBHOMY OOpOOJICHHI Ta OJHO- 1
JIBOPa30BOMY OOIPHCKYBaHHI pociivH coHsmHuky riopuny HK bpio perynastopamu
pocty «Bepmumar» Ta «BepMmuiioic» HaBeaeHi B Ta0. 3.

ExonomiuyHuil aHai3 mokas3as, IO MPU CYMICHOMY 3aCTOCYBaHHI PEryJsiTOpiB
pocty «Bepmumar», «Bepmuiiomic» mjis J0mOCIBHOrO OOpOOJIeHHS HACiHHSA Ta
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OJIHOPA30BOMY OOMPHUCKYBaHHI pociauH coHsmHuKy riopuny HK Bbpio mig uac
BereTaiii yMOBHO 4YHCTHH foxig OyB Ha 2660-3477 rpH/ra Ounbliui, piBEHb
pentabenbHOCTI Ha 15,3-20,2 % OUIBIIMIA TOPIBHAHO A0 KOHTPOJIO, COOIBAPTICTH
HaCiHHS 3 MeHIuacs Ha 364,0-421,0 TpH/T MOPIBHSAHO 3 KOHTPOJIEM.

[Ipu cymicHOMYy a0mOCiBHOMY OOpOOJIEHHI Ta JABOPa30BOMY OONPHCKYBaHHI
POCIIMH COHSILIHUKY peryisTopamu pocty «Bepmumar» Ta «Bepmuiionic» yMOBHO
guctuil goxin 0y Ha 3791-4432 rpu/ra OuIbIIMiA, PIBEeHh PEHTA0ETHLHOCTI Ha 22,2-
25,0 % OunbIIKA MOPIBHAHO 3 KOHTPOJIEM, COOIBapTICTh HACIHHS COHSIIHUKY
MOPIBHSHO 3 KOHTPOJIEM 3MeHIuacs Ha 520-568 rpH/T.

Tabamus 3
ExonomivHa eQeKTHBHICTH 3aCTOCYBAHHAM PEryJsiTopiB pocTy NMpH

BUpoinyBanHi conssmnuka riopuay HK Bbpio (cepeane 3a 2013-2017 pp.)

2| I <

\H 5 < ~ ~ O“

= = 2| & gs

A S g S = = a3

S 2 & n = X 4 =i

Bapia E = g = 8 % S 2 B

HTU bl V. —

P : | 5F| &2 22| B F¢

o) & = E A ;

S & s 8 2

m = @)

KoHTpouh 322 | 29892 | 15640 | 14252 | 4918 | 91.1
+

Bepmmnaar, 6 /1 355 | 32806 | 15894 | 16912 | 4554 | 1064

Bepmumar, 5 n/ra omHOpa3oBo

Bepmuar, 6 n/r + Bepmumar, 6 /ra | 3 61| 33464 | 15040 | 17522 | 4478 | 109.7

OHOPA30BO
Bepwmiionic 4 n/t + Bepunitonic, 3n/ra |5 5 | 33088 | 15029 | 17159 | 4525 | 107.3
JTHOPA30BO
Bepuuiionic 4 n/r + Bepuniionic, 4n/ra | 5 63| 33655 | 15023 | 17729 | 4497 | 1113
OHOPAa30BO

Bepmumar, 6 1/t +

3,69 | 34122 | 16079 | 18043 | 4429 | 112,2
Bepmumar, 5 n/ra nBopazoBo

Bepmumar, 6 1/t +

3,74 | 34498 | 16141 18357 | 4398 | 113,7
Bepmumar, 6 n/ra nBopazoBo

Bepmwuitonic, 4 /T +

L 3,71 | 34310 | 16130 | 18180 | 4419 | 112,7
Bepmuiionic, 31/ra 1Bopa3oBo

Bepmwuitonic, 4 1/t +
Bepmuiionic, 471/ra 1BOpa3oBo

3,78 | 34780 | 16091 18689 | 4350 | 116,1

[Ipu cymicHOMY TiepeanociBHOMY OOpOOJIEHHI Ta ABOPA30BOMY OONPUCKYBaHHI
POCIIMH COHSIIHHUKY peryisiTopamu pocty «Bepmumar» Ta «Bepmuiiomic» yMOBHO
guctui 1ox17 O0yB Ha 3791-4432 rpu/ra OinbIMi, piBeHb peHTA0EIbHOCTI Ha 22,2-
25,0 % OuIbIIKA TMOPIBHAHO 3 KOHTPOJIEM, COOIBapTICTh HACIHHS COHSIIHUKY
MOPIBHSIHO 3 KOHTPOJIEM 3MeHImIacs Ha 520-568 rpH/T.

BcranoBneno, 1mo B yciX BapiaHTaX 3aCTOCYBaHHS pEryJjiaTopa pocTy
«Bepmuiionic» 3a pi3HUX HOPM BHUCIBY pinaky o3umoro copty UYepemorn
301IbIIYBaJINCS €KOHOMIUHI MTOKa3HUKU BUPOIILYBaHHS KyJlbTypH (Tadi. 4.).
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Taoauus 4
ExoHomiuHa eeKTHBHICTH BUPOLYBAHHSA pimaxKy 03uMoro copry Yepemonn
3aJI€2KHO Bi/l 3aCTOCYBaHHS PeryJiiTopa pocTy Ta HOPMHU BUCIiBY
(cepenne 3a 2018-2020 pp.)

g s >
= = = = ) =
N et : o= = =
- e} 14 Q

Bani . > 2 S )
apl1aHTH J0CI1AY ’E 85 = g E % .g 5 E é
X | AR E | > g 8 s
g e = = O =
> gl A 2

0,6 muH/Ta

Kownrposns 0,6 min/ra 3,34 | 32064 | 16530 | 15534 | 4949,1 | 94,0
JlomociBHe -5 /T 3,60 | 34560 | 16644 | 16501 | 46233 | 99,1

OpnHopa3oBe OONPUCKYBaHHS -4 Ji/Ta 3,62 | 34752 | 16754 16706 | 4628,2 | 99,7

HMonocise - 5 1/ i oanopasose 3,73 | 35808 | 16798 | 17517 | 4503.5 | 1043
oOnpuckyBaHHs -4 1/Ta

JIBopazoBe oOnpucKyBaHHs - 4 1/ra 3,82 | 36672 | 16934 17966 | 4433,0 | 106,1

ggg};’;‘;‘;ggﬁf)f/‘;gagom 3,91 | 37536 | 16970 | 18830 | 4340,2 | 111,0

0,8 mun/ra
Kontposs 0,6 miiH/Ta 3,61 | 34656 | 16545 16555 4583,1 | 100,1
JlomociBHe -5 /T 3,92 | 37632 | 16693 19332 | 42584 | 1158

OpnHopa3oBe OONPUCKYBaHHS -4 Ji/Ta 3,94 | 37824 | 16773 19342 | 4257,1 | 1153

Homociere - 5 1/t i oAHOpasose 407 | 39072 | 16799 | 20081 | 4127.5 | 119.5
oOnpuckyBaHHs -4 1/Ta

JIBopazoBe oOnpucKyBaHHS - 4 11/Ta 4,15 | 39840 | 16935 | 21025 | 4080,7 | 1242

ggg};’;‘;‘;ggﬁf)f/‘;gagom 424 | 40704 | 16987 | 21693 | 40064 | 127,7

1,0 maH/ra
KonTpons 0,6 mia/ra 3,23 | 31008 | 16560 12805 51269 | 773
JlomociBHe -5 /T 3,46 | 33216 | 16678 15072 | 4820,2 | 904

OpnHopa3oBe OONPUCKYBaHHS -4 Ji/Ta 3,48 | 33408 | 16780 15285 | 4821,8 | 91,1

HAonocise - 5 1/ i oanopasose 3,62 | 34752 | 16826 | 15824 | 4648.1 | 94,0
oOnpuckyBaHHs -4 1/Ta

JIBopa3oBe oONpUCKyBaHHS - 4 Ji/ra 3,68 | 35328 | 16936 | 16299 | 4602,2 | 96,2

ggg};’;‘;‘;ggﬁf)f/‘;gagom 3,77 | 36192 | 16990 | 17055 | 4506,6 | 100,4

Exonomiunuii anamiz otpumanux 3a 2018-2020 pp. pe3yapTaTiB AOCTIIKEHHS
MOKa3aB, 1[0 HAaWBUII €KOHOMIYHI MOKA3HUKH B TEXHOJIOT1l BHPOIIYBAaHHS piMaKy
o3uMoro copTy Yepemomr orpuMano y BapiaHTi Ne6 3a yMOB BHICIBaHHSI HACIHHSA
HopMot0 0,8 MIJIH./Ta 1 JOMOCIBHOTO OOPOOJIEHHS MOCIBHOTO MaTepiajiy peryasiTopoM
pocty «Bepmuitomic» (5:1/T) Ta aBopa3oBoro OOMPHCKYBaHHs IIiJ] yac BereTamii
KyJIbTYpU PEryasTopoM pocty «Bepmuiiomicy 4n/ra. HalOimpmmii uuicTrii m10Xina
21693 rpu/ra ado Ha 5138 rpr/ra OUTBIIE KOHTPOJIO, PiBeHb peHTadenpHOoCTI 127,1
abo Ha 27,6 Ouibllle KOHTPOJIIO, HalfHK4Ya coOiBapticTh 4006,4 rpH/T abo Ha 576,7
I'PH/T MEHIIIE KOHTPOJII0 OYJIO 3a MOCIBY 03UMOTO pinaky copty Uepemorn 3 HOpMOIO
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Buciey 0,8 MiH/ra Ha BapiaHTi, J€ TMPOBOAMIM JOMOCIBHE OOpOOJICHHS HACIHHS
perynsaropoM pocty «Bepmuitomic»(51/T) Ta ABOpa3oBe OOMPUCKYBAaHHS IMiJl 4ac
BereTallli peryiasTopom pocty «Bepmuiiomicy 4 n/ra.

BucHoBku.

Hammumu gocnipkeHHSIMU TATBEPIKEHO TBEPIKEHHS BUeHUX YKpainu, Pocii
Ta IHIMMUX KpaiH TPO CTUMYJIOIUYY [iF0 TYMIHOBHX PEYOBHMH Ha CTUMYJIIOBaHHS
OPOPOCTAaHHS HACIHHA 1 MIABHUILEHHS TMOJbOBOI CXOXOCTI, PICT 1 PO3BUTOK
CUIbCHKOTOCTIONAPCHKUX KYJIBTYp, MIJIBUILEHHS I1X CTIHKOCTI 1O HECHPHUSTIMBUX
€KOJIOTIYHMX YMHHHMKIB 1 OTPUMAHHIO BHCOKOi BpPOXAWHOCTI Ta IIJBUILEHHS
€KOHOMIYHHMX MMOKa3HUKIB.

AKTHBI3aIlis POCTOBUX IMIPOLIECIB POCIUH COHSIIHUKY 3a MEpeAroCiBHOTO
00poOJICHHS HACIHHS Ta OJHO- 1 JIBOPA30BOTO OOMPUCKYBAaHHS POCIWH T 4ac
BereTalii CHOpUsIM MIJBUILEHHIO TOJHbOBOI CXOXOCTi, (OPMYBaHHIO JIMCTKOBOI
MOBEPXHI Ta BEJIWYWHU TOKA3HWKA YHCTOI MPOIYKTHUBHOCTI (POTOCHMHTE3Y pPOCIHH
KyJAbTYpH, TOCHJIEHHIO  aJalTUBHOI  3JaTHOCTI  POCIAMH  COHSIIHUKY  JO
HECHPUATIUBUX €KOJOTIYHUX YNHHHUKIB 1 OTPUMAHHIO BUCOKOT BPOXKAIHOCTI.

AHami3 eKOHOMIYHOT e(EeKTMBHOCTI 3aCTOCYBaHHS PETyJATOpa  POCTY
“Bepmuiiofic” B TEXHOJIOTIi BHUPOIIyBaHHS piMaky O3UMOTo copty Yepemomn 3a
PI3HUX HOPM BUCIBY 3aCBIIUY€ NEPEKOHJIUBY JOLIbHICTS BUKOPUCTAHHS PETYISTOPA
pocty “Bepmwuiionic” mis JOMOCIBHOTO OOpOOJEHHS HACiHHS B 1031 5 /T Ta
JIBOPA30BOT0 OOMPUCKYBAaHHS POCIWH IT1J1 Yac BEreTarlii B 1031 4 Jji/ra 3a ONTUMaIbHOT
HopMu BuCiBY 0,8 MiH/Ta CX0XUX HaclHMH. Po3poOiieHuil HamMu BaKJIUBUHN
arposaxijl, KMl CHpsIMOBaHWIl Ha 30UIBLIEHHS BpPOXKAMHOCTI pilaka O3WMOI0 Ta
peHTa0EIbHOCTI HOTO BUPOILYBaHHS.

BukopucTaHHs CTUMYJSTOPIB POCTY BIUCYETHCS Y CHCTEMY arpoOTeXHIYHUX
OpUOMIB 3 JOIISIAY 3a MOCiBaMU 1 HE MOTpeOdye MOJATKOBUX BHUTpAT, TOMY IX
3aCTOCYBaHHS CIIPUSE HE TUTHKU 30UTHIIIEHHIO BAJIOBOTO BUPOOHUIITBA MPOYKITii, aie
1 3HIDKEHHIO 11 CO0IBapTOCTI, 110 OCOOIMBO BaXKJIMBOIO PUHKOBHX YMOBAX.
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Abstract. In the conditions of the western Forest-Steppe of Ukraine the expediency of
application in the technology of growing sunflower and rapeseed of winter pre-sowing cultivation
and double spraying of plants during vegetation of plants of plant growth regulators "Vermimag"
and "Vermiyodis" is proved. It was found that on average over the years of research in the options
for the use of drugs, the yield of sunflower hybrid NK Brio increased by 14.53-17.52% compared to
the control, relatively net income was 3791-4432 UAH / ha and the level of profitability by 22.2 -
25.0% more control, the cost of sunflower seeds compared to the control decreased by 520-568
UAH /t.

The highest yield of winter oilseed rape Cheremosh was observed at sowing rates of 0.8
million / ha of similar seeds and amounted to 4.17 t / ha or 0.67 t / ha more than control, net
income was 21693 UAH / ha or 5138 UAH. / ha more control, profitability level 127.1 or 27.6 more
control, cost 4006.4 UAH /t or 576.7 UAH / t less control.

Key words: sunflower, winter rape, plant growth and development regulators, yield,

efficiency.
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Anomauia. B pooomi posensioaromvcs meHoeHyii 6upoOHUYymMaea, nepepooKu ma Cno*CUBAHHS.
m’saca 6 Ykpaini 3a ocmanni poxu. Pozensanymo ocobaueocmi (yHKYIOHY8AHHA PUHKY M sca ma
M’AICONPOOYKMI6 mMa MOAICIUBOCMI PO3BUMK)Y PUHKY M 'sca nmuyi. I[lpoananizoeano pisens
CHOJCUBAHHS M’cA Y NPOGIOHUX KPAiHAX c8imy, ma npueedeHo NopieHsHHs 13 YKpainoro.
Poszenanymo obcseu cnoocusanna m’aca ma M ACHUX NPOOYKMIB, NPOAHANI308AHO CHOCOOU
niosuwerts 6iono2iunoi yinnocmi m’sica. OOHUM i3 HANPAMKIE NOKPAWEHHsL IKOCME ma OI0N02IYHOT
YiHHOCMI M'SICHUX NPOOYKmMie ma Haniephabpuxkamie € 30azauenHs ix xapuosumu 000asKamu.

Kniouogi cnosa: cnosicusanis, BUpoOHUYME0, M CHI NPOOYKMU, XAp408i 000ABKU.

Beryn.

B VkpaiHi puHOK M’sca 1 M’SCOMPOIYKTIB BKJIIOYAE ClLILCHKOTOCIOAPChKE
BUPOOHUIITBO, IEPBUHHY 00pOOKY, 0OpOOKY Ha mepepoOHHUX MiANPUEMCTBAX, ONITOBY
Ta po3ApiOHY JIaHKW peajizali 1 CHoKUBaydiB MPOAYKIi M’siCHOI ramy3i. PuHOK
M’SICHOT TIPOJIYKIli € OCHOBHMM MEXaHI3MOM, SIKHM PpETyJIo€ B3a€EMOJIII0 MK
HiAIPUEMCTBAMH, SIKI BUPOOJISIIOTh TBApPUHHUIBKY MNPOAYKIIIIO, MiJNPHUEMCTBA SIKi
CHEIIaTi3yI0ThCsl HA BHPOIIYBaHHI 1 BIATOAIBII TBAapWH, 10 MIATPUEMCTB SKi
nepepoOIsSIOTh 1[I0 NPOAYKIII0 B TOTOBHH MPOIYKT 1 peani3yloTh WOTro KiHLIEBOMY
criokuBauy [1].

OCHOBHHUH TEKCT.

Oco0aMBOCTI PUHKY M’sica, Ha SIKI 3BE€PTAlOTh yBary y BITUM3HSIHINA €KOHOMIYHIN
JiTeparypi:

1. Cranicth pyHKIIOHYBaHHS B 4aci 1 IpOCToOpi;

2. PerynsipHiCTh CIOXHUBaHHA TOTOBUX MPOAYKTIB 1 CE€30HHICTh BUPOOHHMIITBA

CUPOBHHHU.
. Benukuii BuOip pi3HUX BUAIB IPOIYKTIB;
. B3aeM03aMiHHICTh NPOAYKTIB K Y MEXKax 3a3HAUEHOI I'PyIH, TaK 1 BUIIB
. TPOJIOBOJIHCTBA,
. locTaTHs K1JIbKICTh BUPOOHUKIB 1 CIIO’KHMBAY1B MPOAYKIIii;
. Okpemi BUAM MPOAYKI[T MalOTh MUK TEPMIH 30€piraHHs;
. Cnenudika iadpactTpykTypu BUupoOHuUIITBA [2].

Ha puc.] moxHa no6aunTtu K (PyHKIIOHYE€ PUHOK M’sica Ta M’ SICONPOAYKTIB B
Vkpaini [2]. [cHye nekinbka 4acTUH PO3MOAULY PHUHKY MPOAYKLIL, K1 BIIHOCATHCA
1o M’siconepepoonoro migkomiuiekcy AIIK: m’scumii, M’sichux HamiBhaOpuKaris,

0 N bW
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KoBOAcHUX BUPOOIB 1 M ICHMX KOHCEpRBiB. Ha TemepiniHiii yac B HalIiil JepkaBi i€
noHan 75 m’siconepepoOHux mianpueMctB Ta Ounbmie 2100 mpuBaTHHX 1eXiB 1 55
ntaxopadbpuk. Bimomo, mo yuM OUTBIIMKM MONHUT, TUM Olbina mpomno3uiis. OxpiM
MOMUTY, 3HAYHY POJIb HA PUHKY MPOAYKIII BiJirpae piBeHb IIH Ha MPOIYKIIIO i
JIOXOJIM HaceJleHHs [3].

CyTTeBUM HENONIKOM HAIIOTO PUHKY M'ica € HEMOBHE 3aJOBOJICHHS MOIMUTY
HACEJICHHS Ha M’SICHY MPOAYKIII0, TOMY BHUMOTH HACEJICHHS 33JJ0OBOJILHSIOTHCSA HE
TUIBKM 33 PaxyHOK MICIEBUX TOBApPOBUPOOHHUKIB. YKpaiHChKI  pPETiOHH,
YCBIZJOMITIOIOUH TOTpeOy HACEJICHHS B M SICI Ta M SICHUX TPOAYKTaX, HaMararThCs
30UTbLIYBaTH OOCSATH BUPOOHUIITBA 32 paXyHOK BUIIYCKY HOBOI MPOAYKIi - KOBOAc,
M’SICHUX KOHCEPBIB, HaliBpaOpUKaTiB, KOHLIEHTPATIB, TOLIO [4].

Inmopt BayTpimes BRpoOERITES
i L |
OcobacT
CiTBCEROTOCIONAPCEEL CensacpEo- 1
opragizanii thepMepcEEl migcobs
| | |
i
PrEOE M'2CHOI CHPOEHEER
L1
Cipepa nepepoben
(exE Manoi DOTYEHOCT], M ACOECMOIHATH, NTAXOEOMOIHATH, CIOEHET] Ta
mepepoCHi KOOTEpATHEE)
15|
PrAcE M'Aca i M'AcHOT DpOyEDil
Excriopr Crem- Ihmpmaﬂ Tupmr.!a. Ma.rm. HHE Ta IIimupreMcTBa
J—— OITOROR Mepeski, TiIpHEMCTE TPOMAJCHEOTD
TOPriBa, posApitE: tiprosoi XapIyEAHAY
posmopinETi T PHEEH, TOPTIBM
TOTiCTHIR APMApKHE
IEHTpH

I I i i i i

‘ Kiamepi coosmsaTi M'aca 1 M'ScEC Dpomyiamil |

Pucynok 1 - Cxema (pyHKIiOHYBaHHSI PUHKY M'sica i M'sICHOI mpoayKuii B
Ykpaini

Cratuctruni aanni 2013 poky moka3yroTh 30UIbIIEHHS] 00CATIB BUPOOHUIITBA
M’sica B YKpaiHi, 3aMOpO’KeHa Ta OXOJIO/DKCHA SJIOBHYHMHA, OapaHWHA, TEISATHHA,
KO3JIATUHA Ta CBUHHWHA, M'saco mruii. [lounmnarounm 3 2014 poky BiIOyBaeThCs
3HIDKEHHS BHUPOOHHUITBA M’sica KypsTHMHHM, OapaHMHM Ta Ko3natuHu. Hanami
30UThIIIEHHST BUPOOHMIITBA M’sica BimOyBaeThbest 3 2018 poky. Take 301bIICHHS
B1/10YJIOCS TI0 OKPEMOMY MOKAa3HUKY: M'sico mTHIli.[5]. 3a paxyHOK 301IbIICHHS IILOTO
MOKa3HUKa, 3Tr1IHO 3 JaHUMHU [HCTUTYTY arpapHoi ekoHoMmikd, B 2018 poui Ykpaina
1ICTOTHO 30UTbILINIIA eKCIOPT M'Aca ntuli. Bin cknaB 329 Tuc. ToH B 3a01iiHii Ba3i, 10
Ha 21,6% Oinblie, HiX 3a nornepeaHii nepioa. Haitbinbina yacTka ekcnopTy npurnaia
Ha KpaiHu €Bpocoro3y - Ty 0yi10 nmoctaBieHo 35% npoaykilii.

Ax moBimomisiii Ykpaincbki HoBuHU, AHTUMOHOIIOIBHUN KOMITET MTPOJIOBXKYE
JNOCIIJKEHHS PUHKY KypsSidyoro wm'sca 1, 3a MOMNEpeIHIMU HOro pe3ysbTaTaMmu,
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JIOTyCKAa€ HASBHICTH MOXJIMBOTO TMOPYIIEHHS 3aKOHOJABCTBA TNIPO  3aXUCT
€KOHOMIYHOI KOHKYPEHINl y BUTJIAMAI Y3TOJDKEHUX i BUPOOHHMKIB B YaCTHHI
Y3TOJKeHHS I1HOBOT momiThuku. OmHI€r0 3 TMpUYMH € Hamip €BpOCOIO3y BHECTH
ITOIIPaBKH JI0 YTOJH IIPO BUIBHY TOPTIBIIO 3 YKpPaiHOIO, OO M030aBUTH YKPAiHCHKHUX
ITOCTAaYaJIbHUKIB MOXJIMBOCTI IIaXparOBaTH 3 IMIOPTHHUMHU TapudaMH Ha Kypsde
M'SICO 1 OOMEKHUTH HOTO IMITOPT.

Bxe 3a octanHiil pik BTpatu YKpaiHu BiJ 3a00pOHH MOCTABOK M'sAca MTHUIll Ha
punku €C craHoBwM 0JM3bK0 5 MJTH €Bpo [6]. He3Baxkarouum Ha Te, 1110 CIIOKHUBaHHS
M’sica B PO3BUHEHOMY CBiTi OyJI0 BIIHOCHO CTaTUYHUM, IIOPIYHO CIIOKMBAHHS M'sica
Ha aymy HaceneHHs 3 1980 p.  BaBiuli  3pociio B KpaiHax, IO
PO3BUBAIOTHCA. 3pOCTAaHHSI HACEJIEHHS Ta JOXOAIB, MOPSAJ 13 3MIHOIO XapuyOBUX
nepesar, 30UIbIIYIOTh MOMUT Ha MPOAYKIIO TBapUHHUIITBA. CBITOBE BUPOOHUIITBO
M'sca, SIK OYIKyeTbCs, BABIYl 30uUbIIUTBCS A0 2050 poky, OUIBIIICTH 3 SKUX
OUIKY€TbCS B KpaiHax, IO PO3BUBAIOTHCS. 3pOCTAIOYMI PHHOK M'sica Ja€ 3HAYHY
MOXJIUBICTh JJIS TBAPUHHHKIB Ta M'SICOMEPEPOOHUKIB IUX KpaiH. TuM HE MeH,
30UTBIIIEHHS BUPOOHMIITBA TBAPUHHUIITBA Ta Oe€3MedHa mepepoOka, Ta peasizaiis
TITIEHIYHOTO M’sica Ta M'SCHHX BHPOOIB 3 BHCOKOIO Xap4YOBOIO IIHHICTIO € BEIUKOIO
po0JIEMOIO.

CrnoxuBaHHS M'sica € HAWBUIIMM Yy KpaiHax 3 BHUCOKHM PIBHEM JIOXOIY
(HaiiOlbIlle CHOXKUBaHHSA M'sica B ABCTpalii, IO KOJUBAaeThCs Onu3bko 116
KijorpamiB Ha moauHy B 2013 pomi). CepenHiii eBporeenb Ta IMIBHIYHUN
aMepHuKaHellb CIIOKMBAaE BAMOBITHO Maibke 80 kiorpamis Ta moHaj 110 kijgorpamis.
OnHak 3MIHM CHOXXHMBaHHS B KpaiHaX 3 BHUCOKMM pPIBHEM JI0XOJy Bi1AOYyBarOThCs
HabaraTo MOBUIBHIIIE - OUIBIIICTh 3aCTOIOETHCS a00 HaBITh 3MEHIITYEThCS 32 OCTaHHI
50 pokiB. IIpiopuTeTHHM 3aBJAaHHSM arpoONPOMHUCIOBOTO KOMIUIEKCY YKpaiHU €
3a0e3NeUeHHs] HACeJICHHS KpaiHW M'SICHOIO TPOJIYKIII€E0, TIEPI 3a BCE, SJIOBHYMHOIO
BHUCOKOI SIKOCTi, IO 3YMOBIIO€ HEOOXITHICTh MPUCKOPEHOTO PO3BUTKY B YKpaiHi
CIeliali30BaHOr0 M'SICHOTO CKOTapcTBa [7].

AxicTh M’ACHHX HpO,[[yKTlB 0e3mocepeIHb0 3aJCKUTh HE TUIBKK BIJ PIBHS
PO3BUTKY TEXHIKM 1 TEXHOJOTIi, a, TOJOBHE, BIJ BIACTUBOCTEH CHUPOBHUHH, SKa
ckinagae g0 70..80% cobiBapTocTi rotoBoi mpoaykiii. Ha choromHimHii 1eHb
3a0e3MeUYeHHs] CHPOBHMHOIO TBAPWHHUIITBA B YKpaiHI — € mpodiema 0coOIMBOI
roctpotu. lle oOymoBieHO pi3kuM cKopodeHHsAM 1oromiB’s BPX 1 cBunei,
HECTAOUIbHOK E€KOHOMIYHOK CHUTYaIll€l0 B KpaiHi, a TaKOX 3aJI0BUILHOIO SIKICTIO
M’SICHO1 CUPOBHHH, 110 YCKJIAJIHIOE i TPOMHUCIIOBY TIepepoOKy. M’sco - HalIiHHIITUH
MPOAYKT TBaApUHHUIITBA. BOHO CKilafaeThesl 3 OLIKIB Ta aMIHOKHCIIOT, MIHEpaJIbHUX
PEUYOBHH, KUPIB Ta KUPHUX KUCIOT, BITAMIHIB Ta IHIIMX 010aKTMBHUX KOMIIOHCHTIB
Ta HEBEJIMKOI KIJIBKOCTI BYTIJIEBOMAIB. 3 TMOKMBHOI TOYKH 30pYy, 3HA4YEHHs M'sica
BU3HAYAETHCSI HOTO BHUCOKOSIKICHUM ~ OUIKOM, WO MICTUTh YCl HE3aMiHHI
aMIHOKHCJIOTH, @ TAaKOK HOTo 010JIOT1YHO JOCTYITHI MiHEpaH Ta BITAMIHU.

M’sicHi BUpOOHM — JpKepesio TOBHOIIHHOTO OifiKa, ajie sIKICHI TMPOJYKTH MOXKHA
BUPOOUTH JUIIE 3 SIKICHOI CHpPOBWMHHU- TpoOJjemMa CHUpPOBUHHOI 0a3u Ykpainum €
MEpIIo0 3 HaWaKTyalupHIMUX. M'SCHa TPOMHUCIOBICTH SBJSIE COOOK KOMILIECKC
BUPOOHHUII