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FUTURISTIC FUNNY OF MASDAR city

Annomauusn

Ilamuaoyamos munym wa aemo, 6 17 KM Ha 1020-80CMOK OM MeHCOYHAPOOHO20 asponopma cmoauysl O6b-
eounennvlx Apabcxkux Dmupamos Aby-Jabu ¢ e2o 8blcOMHbIMU 30AHUAMUY, WUPOKUMU NPOCNEKMAMU U MPAHC-
NOPMHBIMU MAUCPATAMY, U 6b1 NONAOAENme 8 HACMOAWULL DKO-eXHON02uYecKull patl nod naseanuem Macoap,
noXoxCUll Ha panmacmuyeckuii 20poo u3 3anaonvix KuHo@puaomos. Cmpoumenscmeo 3mozo GymypucmuiecKozo

npoekma 6 camom paseape.
Abstract

Fifteen minutes by car, 17 km southeast to the international airport of the capital of the United Arab Emirates
Abu Dhabi with its skyscrapers, wide avenues and highways, and you find yourself in a real eco-technological
paradise Masdar, similar to a fantasy city from Western films. Building of this futuristic project is at its peak.

Knrouegwie cnosa: Macoap, 5x0-20poo, 20po0d 6yoywezo, pymypucmuieckas apXumexkmypda, mexHuka apko-

Jo2uu.

Key words and phrases: Masdar, eco-city, city of the future, futuristic architecture, archology technique.

Brenenne. B anpesne 2006 rona apabckue nienxu
HepecTaiy COPUTh JCHbIaMH, BO3JIBUras K30 THYECKUE
JIBOPILIBI U TIPOYHE TIOMIIE3HBIE U3JIUILIECTBA, & BIOXKUIN
JICHBI'M B CO3JJaHHE TOMCTHHE CEphe3HOTO M JO0pPOTro-
CTOSIIIET0 00BbEKTa — MEPBOTO B MUPE IKO-TOPOJa, 0a-
3Hca MoCPear MyCTHIHY o] Ha3BaHueM Macnap [1].

OcHoBHast 4yacTb. [IpoekT cka304HOTO ropoja
Oyzmyniero BBIMOJIHEH OPUTAHCKUM apXUTEKTYPHBIM
6ropo «Foster + Partners» coBMecTHO ¢ KOMIaHHEH
«Mott MacDonald», paboratomeif B cexrope HHXKe-
HEPHO-3KOJIoTHYeCKoro KoHcantuHra [2, 3]. Ecmm
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Puc. 1. I'enepanvuuiii nnan

2opooa Macoap ¢ evicomsl nmuubeco noiema

B3IUIAHYTh Ha IPOEKT IopoJa € BBICOTHI, TO IJIa3aM
NIPE/ICTAHET, YBbI, HE IPEKPACHBIN TOPOJCKON MEH3ax,
a HUYEM He IIPUMeYaTeNIbHBIH TOPOIOK, YeM-TO MOXO0-
JKUI Ha KUEBCKUM kU101 MaccuB Tpoeluny, ¢ niaaHu-
POBKOI1 «BOCHHOTO» THIA: IpocTas popma KBapTaJloB,
IpsIMBIE YIULBI, MaJO3TaXKHble MOCTPOMKH U OYEHb
IUTOTHAsE 3acTpoiika [4]. UHBIMH clOBaMH, C BBICOTHI
NITHYBETO T0JIETa TOpoJl OyAET He CHIILHO ITPUBIIEKATe-
JIeH ¥ 0CO00T0 BIIEUATIICHHS HE TPOM3BECT: OOBIYHBIN
CEpBIN «UHID», BCTPOCHHBIA B apaBUIICKYIO IICTHIHIO.
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EnuHcTBEHHOE, UTO MOKET OpPOCHTBCA B IJ1a3a, —
Ype3BbIUANHO IUIOTHAs 3aCTPOMKa: TJIaBHBIC YJIUIIbI
Macnapa Oyayt He mmpe 10 MeTpoB, — XOTS ¥ 3TO B
Hallle BpeMs He PEAKOCTb: BO MHOTHX JKapKHX €BpO-
HNeHcKUX ropojax MOCTPOMKM JEHATCs APYT K Ipyry
OueHb IJIOTHO, ropas3zo IoTHee, yeM B Macnape. On-
HaKO BIIEYATJICHHUE O HE3aTEHINBOCTH ApXUTEKTYPHOTO

r

i e —
Puc. 2. Buo ¢ yposus yauy.

reii3axa, NoJy4eHHOE MPH B3TJISIIE C BBICOTHI HECKOJIb-
KHX THICSIY METPOB, Ha CaMOM Jielie 00MaH4YuBO. JJoma,
MPAKTUYCCKH BIUIOTHYIO MOCTABJICHHBIC OJUH K JPY-
TOMY M CO3/alOIUE B JIPYTHX Iopojax BIIEYATICHHE
TECHOTHI, 3/1eCh OYyIyT CO3/1aBaTh YYBCTBO yIOTa [S].

Topod, nodobro wiokoradnomy Aaiiyy, maum @ cebe Hemaio CIOPNPU308

C ypoBHS €ro yiuI| Hepea >KUTEIIMH U TypH-
CTaMH PacKpOETCs COBEPIICHHO ApYrast KapTuHa Bceil
IPEJIECTH 3TOTO 3eJ1eHOro 4ygo-mecra. Cam ropox Oy-
JIeT HeOOJIBIIINM, BCETO 6 KBaIpaTHBIX KHUIOMETPOB, HO
HEBEPOSITHO YIOTHBIM. V300miie oHTaHOB, KaHAJIOB,
BOJIOTIAJIOB, TOPOACKHX 3€JIE€HBIX HACAXKICHUH, TPaH /-

4

O3Hasl apXUTEKTypa W3 HEOOBIYHBIX KOHCTPYKIHH, H,
. TN g 7 X R ./," |

TJIABHOC, — 3KOJIOTMYCCKU YHUCTBIC TCXHOJIOTUU, opra-
HUYHO BIIMCBHIBAIOINIHECS B MHPPACTPYKTYPY TOpoa.
PasBe He H5TO TaiiHas MeuTa JKUTelNeld OETOHHBIX
(<11)KyHI‘JIeI\/’I>>, €XKEIHCBHO B/JBIXAKOIIUX CMECh TOKCHUY-
HBIX I'a30B, CIIOTBIKAIOIIUMXCS O TOPBLI MyCOpa M yHBIBA-
IOIIUX OT CKyYHOTO TOPOJICKOTO Teii3axa?..

Puc. 3. Iloumu eecv copod 6dem NPUKDBIM CBEPXY COHMOM

3ameuIUBbIX CHeYUAIbHO PA3PAOOMAHHBIX 2071080JIOMHBIX ANHCYPHBIX KOHCMPYKYUU
O 3aWUmMbl OM CONHYA, CO30AIOWUX HA YAUYAX U NIOWAOAX NPUUYOTUBYIO PE3HVIO MeHb

Csoero poaa HpHMaHKOﬁ JJIA TJ1a3 B TOpoJe CTa-
HYT OT'POMHBIC NIEPEABUIKHBIC 30HTUKH OT COJIHIA, KO-
TOPBIC 6yI[yT INOJHHUMATBCA U3 3CMIJIH, HOI[O6H0 T'u-
TaHTCKUM MOJCOJIHYXaM, W CKPbIBATb OT HNAJALICTO

apaBUICKOrO COJIHIA yJUIbI, IUIOIAAH, BXOJb! B TOC-
THUHHIBI U JIOCYTOBYIO 30HY. /lHEM OHUM OyayT opueH-
THUPOBAThCS Ha COJIHIIE U 1aBaTh TEHb, BeAb B Apad-
CKMX DOMHparax B JETHHE AHU TEMIIepaTypa BO3ayXa
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nJocturaeT mopow nensix 50 rpaxycos. Housto onu Oy-
IOyT 3aKpBIBaThCS M HM3JIy4aTh HAKOIUICHHOE 3a JEHb
TEIIO.

Joma u 3manust ropoga OyIayT IMeTh HEOOIBITYTO
9TaXKHOCTh, HE BBIIIE IMIECTH 3Taxked. Mckimouenue
C/IENAIOT TOJBKO Ul OMUCHBIX 3JIaHWH, Harpumep,

e

«Pearl River Tower», BeicoTa KOTOPOTO OYIET COCTAB-
1Th 70 3Taxen.

O\ e \7 //

Puc. 5. Jlemanu apxumexmypul u enewnux ¢pacaoos.
30anus u coopycenus 20pooda umerom HedoooOPa3UMYIo Popmy.
OOHU MO BLINUPAIOM HANONOBUHY, MO NOCMPOEHbl OO HAKIOHOM,
opyaue Mo2ym Oblmb KpYeablMU UIU e MpeyeoibHbIMU

ApXUTeKTypa ropoja CIulaHMpOBaHa Tak, YTO €ro
VWbl U TUIOIAAH OYIYT MOKPHITHI MCKYCCTBEHHOU
QKYPHOW TCHBIO Pa3HOOOpPAa3HBIX OYEPTAHUH OT 31a-
HUH, YTO HE TOJBKO 3aILUTUT KUTEIEH OT Jyuel mas-
LIero apaBUIICKOTO COJIHLIA, CO3/1aBas AaKe B JKapKui
MOJJICHb TPOXJIay, HO U 00ECIeYnT OCOOYI0 aTMO-
chepy yrora. BeicTynaromme OamtocTpansl W ILIO-

IIaJIKM, HABUCAIOLIUE HaJ TPOTYyapOM CTEHbI, CHELH-
aJIbHbIe KOHCTPYKLUH, OPUTHHAJIBHBIE MOJOTH — BCE
IIPOAYMAHO U BBIBEPEHO C TOYHOCTBIO O CAHTUMETpA.
B coderanuu ¢ HOBaTOPCKOW apXUTEKTypoH ropona
QKYPHBIH IIOJIOT CO3/1aCT YHUKAIBHYIO aTrMocdepy
ytoTa. Takas kpacuBasi TEXHUKA apKOJIOTHH, COUETaHUS
CTHJISI U TEXHOJOTHH, UCIIOIb30BaJach apadaMu HpU
CTPOUTEIBCTBE 3AaHUN CTONETHAMH U KaK CO3JaCT yIOT
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U IPOXJany, TaK U MOCIYXKHUT elle U C IPAKTHIECKOH
TOYKH 3pPEHM, BeIb 3HAYMTEIBHO COKPATHUT 3aTpPaThl
SHEPruM Ha KOHJWLMOHMPOBAaHHME 3/aHMH Tropoja.
Benp TONBKO 3a CUET TOUHBIX APXUTEKTYpPHBIX pacye-
TOB: OY€Hb BBICOKas! INIOTHOCTh HACTPOWKH rop/a, IIx-
puHa ero ynull, ¢popMa CTeH 34aHUH U 0cOOble CTPOU-
TENbHBIE MaTepHajbl, NMPUMEHIEMbIE Ui UX CTPOH-
TENILCTBA, — TEMIIEpPAaTypa B TOpOJe JODKHA OBITH B
cpenHeM Ha 15 TpagycoB HHXKE, YeM B COCEAHHX IOpo-
nax pernoHa. Kpome Toro, yMeHbIICHHIO HEOOXOAUMO-
CTHU BKJIIOYCHUS KOHIHUIMOHEPOB B JKapKue THU OyneT
CII0OCOOCTBOBATH PACIONIOKEHHE TOpoaa Ha OCH I0ro-
BOCTOK — ceBepo-3amaf [6, 7]. DTo mOMOXeT coxpa-
HHUTH YJIMIBI TOPOJa B TEHH U MUHUMHU3UPOBATh KOJIHU-
YeCTBO MPSAMOTO COJHEYHOrO CBETa, MOIANaloNero Ha
OKHa 3/1aHHi. TeM caMbIM Ha KOHAMIIMOHUPOBAHUE I'O-
pona OyJeT yXoJuTh MaKCUMaJIbHO BO3MOKHBII MUHU-
MYM SHEPTHUH.

ITomumo 3TOTO0, IO NEPUMETPY TOPOIACKOMN YEPTHI
Macaap Cutu nmiaHupyeTCsl BO3BECTH BBICOKYIO MOIII-
HYIO CTE€HY AJIS 3aLIUThl YPE3BbIUAHO HKAPKOU U 3aIbl-
JICHHOI MECTHOCTH OT ropsi4ero MyCTHIHHOTO BO3/yXa,
HECYIIEro MblIb U MECOK, U OTpaXkaroleil ero u3BHe.
['oBOpAT, apXUTEKTOPOB Ha MOJOOHYIO IUIAHHUPOBKY
BJJOXHOBWJIM CIIPSITAaHHBIE OT MECYaHBIX OYpPb 3a BBICO-
KHMH KPENOCTHBIMHU CTEHaMH TPAJAUIIMOHHBIE OJIVKHE-
BOCTOYHBIE roposia CpeJHEBEKOBbS C HX Y3KHMH yJI04-
KaMHM T0aBTOMOOMILHOM DIIOXH, TIE€ BCE HEOOXOUMOE
JUIS TOBCETHEBHON JKU3HH HAXOAWIOCH HA PACCTOSIHUN
OyKBaJbHO BRITSHYTOH pyku. Kpome TOro, IulaHMpOBKa
ropoJia MO3BOJIUT HE TOJIBKO HE MyCKaTh B HETO rops-
YHe IyCTBIHHBIE BETPa, HO M Pa3OUTh FOPOJICKYIO 30HY
Ha MHOXKECTBO TEHUCTBIX yJIOUEK, CIIeNaTh MEeIIeXO-
HbIe ynuIel Maciapa y3KUMH, 9TO MO3BOJUT JETKOMY
MIPOXJIAAHOMY OpH3Y 3aXBaThIBaThCs B HUX BOPOHKOH
U NIPOXOAUTH BJIOJIb 3aT€HEHHBIX IIUPOKUMH CTEHAMHU
31aHUN yITUIIAMHU.

Bce 5T mnaHUpOBOUHBIE PELIEHNUS, UCTIOJIb30BaH-
HBbI€ IPU MPOEKTHUPOBAHUU TOPOJA: y3KHE TEHUCTHIE
YJIUIBL, 3aT€HEHHBIE ILIOLIA 1, PACIOTI0XKEHHBIE C yue-
TOM PO3bI BETPOB, — MO3BOJIAT CO3/1aTh B FOPOJE KOM-
(OPTHBII MUKPOKIIUMAT

R
Puc. 6. YVnuyvr u nepeyaxu Macoapa 6onvuie HanomMunarom yenouxy ampuymos,
KaK 80 MHO2UX COBPEMEHHBIX MOP208bIX U OUSHEC-YEeHMPAX

OcobOeHHOCTh TOpoJia B TOM, YTO B HEM TPYIHO
OyzeT MpOTYIATHCS 1O IUIOMIA/SIM U IEPEUTH IHPOKUI
MIPOCIEKT, BE/b 3[I€Ch HE TNIAHUPYETCSI CTPOUTEILCTBO
OTKPBITBIX MPOCTPAHCTB — IJIOMIAJEH U NMPOCHEKTOB.
Bce apXuTekTypHBIE 3IE€MEHTHl FOpOAKa TECHO YBS-
KYTCS M IEPETIIIETYTCSI MEXKY COOOH.
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BeiBoabl. B rutane Macjapa y4TeHbl BCe TOHKHE
HIOQHCBHI: ¥ KJIMMaTHYeCKUE YCJIOBUS, U MOTPEOHOCTH
JKUATENed, U BIMsHUE Ha 3koisioruto. [Ipu nnanuposa-
HHUH TOpo/ia MPUHUMAIOTCSI BO BHUMaHHE BCE Melbyaii-
IIMe eTaIH, KAacalolnecss Kak COXPaHEHUsS! 3HEPIHH,
Tak 1 KoMopTa xuteneit. s mronei, KoTopeie OymyT
00HUTaTh B 3TOM TEXHOJOTHMYECKOM UyZE CBETa, pa3pa-
OOTUMKH, apXUTEKTOPHI-GYTYPHUCTHI U KOHCTPYKTOPHI
MOMBITAJINCH BOCCO31aTh TOCTEIPUUMHYIO, TIOUTH J0-
MAIIIHIOK aTMOC(Eepy yI0Ta, CIIOKOUCTBHSI U IPUSITHOM
pamoctu It paboOTHL, AOCYyra, OTABIXa M IPOCTO
»u3HU. Ha kaxcioM mary — ¢poHTaHbl, BOIONAAb, 3eJ1e-
HBIE HACaXXJICHNS, TOCTPONKH B TEXHOJIOTMUHO-KOCMH-
YECKOM aHTypake M, 4TO HEMAaJOBa)KHO, HHU OJHOTO
CaHTHMETpa pacKaJeHHOro ceporo acdanbra, K KOTO-
POMY TaK IPHUBBIKJIN KUTEJIN COBPEMEHHBIX TOPOIOB.
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Abstract.

The article substantiates the effectiveness of using the case method in the professional training of future
nursing specialists; the peculiarities of the case method, its principles, structure, influence on the formation of
qualitative characteristics of the specialist and the peculiarities of its application in the preparation of future

nurses for professional activities are defined.
Anomauis.

Y ecmammi obrpynmosano egpexmugnicmo guxopucmanHs Kelic-memooy y npo@ecitinitl nio2omosyi mati-
oymHix ¢haxisyi 3 MeOcecmpuHcmea; GUIHAYEHO 0COOAUBOCI Ketic-Memody, 020 NPUHYUNU, CIMPYKIYDY, 6HIUE
HA POPMYBAHHSL AKICHUX XAPAKMEPUCTUK DAXIsYst ma 0COONUBOCHI 1l020 3ACMOCY8AHHS Y Ni020MOBYL MAUOYMHIX

MeOuyHUX cecmep 00 npogeciinol OisIbHOCTI.

Key words: case, case method, nurse, professional competence, professional training.
Knrwuosi cnosa: xeiic, ketic-memoo, meouuna cecmpa, npogheciiina KomnemeHmHicme, npogeciiina niozo-

moeka.

Introduction. One of the priority directions of
medical education is the training of competitive nursing
specialists capable of self-study, analysis, synthesis,
and generalization of information. Reducing the gap
between the professional capabilities of graduates and
the needs of patients is a priority of medical education.
This is facilitated by a large number of different inter-
active teaching methods, in particular, the case method
(case study, analysis of specific situations, the method
of situational analysis, etc.).

The case method is considered as an effective tool
for quality education renewal, which contributes to the
development of the ability to solve problems taking into
account specific conditions and in the presence of fac-
tual information. In some sense, the method contributes
to the formation of a person's professional and personal
qualities. It forms a sense of confidence, helps to over-
come excessive self-confidence or excessive timidity.
The case method develops in future medical profes-
sionals such personal characteristics as the ability to an-
alyze and diagnose problems, communicate, discuss,
perceive and evaluate information, the ability to clearly
formulate and express one's position [3].

The purpose of the work was to study the case
method in the educational process to improve the train-
ing of future nurses.

Main part. A significant amount of theoretical
material for each disease (pathogenesis, clinical mani-
festations, diagnosis and nursing interventions) and the
traditional educating method of teaching clinical disci-
plines often reduce students' motivation to study. The
use of the case method, which has the advantages of
specificity, flexibility, and interactivity, can help stu-
dents understand information through a variety of clin-
ical situations.

Studying with the help of cases develops the abil-
ity to analyze, teaches to avoid mistakes that often oc-
cur when performing specific tasks.

This method is a pedagogical tool that allows you
to apply theoretical knowledge to solving practical
problems. Solving cases is based on students' basic
medical knowledge and clinical analysis under the
careful planning and guidance of the teacher, and also
meets the learning objectives and requirements for the
learning content [5].

The case method when studying clinical disci-
plines requires certain prerequisites. From students [
mastering theoretical knowledge of etiology, disease
mechanism, symptoms, diagnosis and scope of nursing
interventions in order to fully conduct case analysis and
discussion to achieve the learning goal. The role of the
teacher is also changing: from the bearer of knowledge
to the creator of conditions under which the student will
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be able to develop appropriate professional and per-
sonal qualities, form the ability to independently make
decisions in conditions of uncertainty, identify a prob-
lem, analyze, forecast the further development of the
situation, develop an action plan for solving a certain
situation , develop teamwork skills, etc.

The main function of the case method is to teach
students to solve complex unstructured problems that
cannot be solved analytically, that is, by considering
certain situational problems, where a description of real
or close to reality specific situations is used. After all,
during training, students' motivation for professional
formation and personal growth as a qualified specialist
in the future occurs under the condition that they feel
the importance of their own participation in such a pro-
cess, and not only determine their goal to master the
knowledge offered by the teacher [1, 4].

Future nurses have the opportunity to inde-
pendently analyze the task before them and find the
most appropriate ways to solve it. This educational
method ensures better assimilation of theoretical
knowledge, acquisition of practical skills, develops the
ability to think independently and cooperate collec-
tively, contributes to the improvement of analysis skills
to recognize and solve specific problems, and also
teaches correct management ideas, communication
skills and teamwork, creates a basis for using the ac-
quired experience when making decisions in practical
professional activity.

Through equal interaction and discussion between
teachers and students, students and students, students'
clinical logical thinking, ability to reason and analyze
to achieve high cognitive learning goals are trained [5].

In the educational process, the case method can be
used as an independent method and in the organization
of trainings of various directions (oriented to the devel-
opment of analytical abilities by solving professional
problems, making responsible decisions, organizing ef-
fective interpersonal interaction with staff, determining
the level of knowledge and skills, etc.) [1].

Solving cases plays a crucial role in the develop-
ment and improvement of clinical skills necessary for
future specialists [6]:

1. Diagnostic justification: cases on relevant top-
ics provide an opportunity to develop diagnostic skills
in assessing information about the patient, determining
his actual and potential problems, and making a nursing
diagnosis. By analyzing a variety of scenarios, students
can hone their ability to consider different possibilities,
weigh evidence, and diagnose disease.

2. Decision-making: cases represent situations that
require students to make informed decisions about di-
agnostic search options and nursing interventions. By
examining a variety of cases, students can develop their
decision-making skills by considering factors such as
patient adherence, risk analysis, and evidence-based
recommendations.

3. Application of medical knowledge: cases re-
duce the gap between theoretical knowledge and its
practical application. They require students to apply
their medical knowledge and develop the ability to
adapt it to different clinical situations.

4. Problem solving skills: case studies often pre-
sent complex clinical disease scenarios, challenging
students to think critically and creatively to find appro-
priate solutions. By solving these complex problems,
they develop problem-solving skills, learn to navigate
uncertainty, and gain experience managing complex
patient cases.

5. Teamwork: many cases involve the cooperation
of nurses with doctors and other medical professionals.
Through this collaboration, future nurses learn about
the importance of interdisciplinary teamwork, effective
communication, and understanding the role of different
professionals in providing comprehensive patient care.

6. Ethical Issues: Case studies often involve ethi-
cal issues, requiring nurses to navigate issues such as
patient autonomy, confidentiality, informed consent,
and end-of-life care. Working through these ethical is-
sues in a controlled environment helps them develop
ethical decision-making skills and a strong ethical
foundation.

7. Continuous learning and professional develop-
ment; case studies encourage continuous learning and
professional development. They highlight areas where
nurses need to deepen their knowledge, identify skill
gaps, and encourage them to seek appropriate solutions,
guidelines, or resources to improve their professional
practice.

As a result of active participation in solving situa-
tional tasks in cases, in the context of performing spe-
cific actions in simulated situations, students can im-
prove their diagnostic skills, ability to make decisions,
ability to solve problems, presentation and self-presen-
tation of optimal models of professional actions, ability
to persuade, work in a team, make responsible deci-
sions, etc. This experience contributes to the formation
and development of students' professional competence,
making them better prepared to provide high-quality
care to their patients. Thus, this method can be consid-
ered as a complex system in which simpler methods are
combined: discussion, problem method, system analy-
sis, modeling, etc. [1].

L.V. Kozak and other researchers [2, 4] in their
studies note that the case method allows you to form
competencies and successfully solve the following
tasks: master the skills and techniques of comprehen-
sive situation analysis from the field of professional ac-
tivity, which helps in solving similar problems that will
arise in real life practical activities; to form problem-
solving skills, which are developed in the process of
modeling one's own actions in a problem situation,
which enables students to check their own beliefs, the-
oretical knowledge and prejudices; to make decisions
quickly - "here and now", as well as in uncertain situa-
tions; draw up an action plan aimed at achieving a pos-
itive result; acquire the skills of presenting one's own
point of view in oral or written form; develop the ability
to convincingly justify and defend one's point of view;
practice communication skills; practice the skills of
constructive critical assessment of the point of view of
others; mastering the practical experience of benefiting
from one's mistakes, as well as from the mistakes of
other professionals.
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For effective use, cases must meet the criteria [2,
5]

1) the case should meet the learning objectives,
covering a clinical topic. To give students an oppor-
tunity during the discussion to use theoretical
knowledge when solving a situational task, to deepen
their understanding of the key and difficult moments of
diseases and the participation of a nurse, as well as to
deepen their understanding and mastery. At the same
time, students' clinical thinking extends from the local
to the whole, which improves the students' analysis and
problem solving [5].

2) the case should be as close as possible to real
professional activity and be objective, bright, to arouse
the interest of students for further discussion.

3) the task should provide for different ways to
search for solution options;

4) cases may differ in the level of generalization,
the amount of information presented, the complexity of
the problem; the case should be of a certain degree of
complexity, but not too simple. It is necessary in some
cases to consciously choose difficult and critical cases,
in which mistakes are often made, which as a result
arouses the interest of students in learning, investigat-
ing the causes of the problem, access to information and
deep analysis. In addition, in order for the key questions
to be reflected in the case, teachers should provide clear
information to facilitate the use of cases and case learn-
ing [5].

5) case material should not be outdated, it should
be updated and improved in accordance with changes
in practical health care.

It should be noted that the case method can only
complement the classical teaching method to achieve a
perfect educational effect.

Thus, cases have a clearly defined nature and pur-
pose. As a rule, they are related to situations that arise
in real life and the practical solution of which is neces-
sary. The choice of the best solution in the context of
the given problem occurs through the analysis of the
situation and the evaluation of the developed alterna-
tives.

As noted by M. Demyanchuk [1], in order to pro-
vide methodological tools to medical college teachers
in the application of the case method in order to update
the professional training of future nurses, an algorithm
for the methodology of using the case method has been
developed, which consists of the following stages:

— preparation of the necessary materials (for ex-
ample, charts, images, a videos and the necessary
equipment for its demonstration; handouts; text and a
script for the presentation of a professional situation,
etc.) to better attract the attention of students, improve
learning;

— students' involvement in the problem, which
should be logically "embedded" in the topic of the les-
son, reveal the purpose, significance and usefulness for
the future professional activity of a nurse, which is a
significant motivational factor for activating the educa-
tional and cognitive activity of students;

— clear instructions for the work of each student
(participant in a situational task, analyst, critic, etc.) and
time limits;

— organization of individual and group work to in-
clude all students, gradually leading to a general group
discussion;

— presentation of solutions (on a flip chart, black-
board), considering that visualization of solutions is
more effective than oral discussion;

— discussion of the obtained results, which in-
volves the active participation of each student. It is im-
portant to anticipate possible clinical ideas and perspec-
tives that students may present. according to the discus-
sion's clinical relevance and degree of difficulty,
allocate time for discussion, using various ways to ef-
fectively control the discussion process in the class-
room to achieve the desired effect. The teacher must
listen carefully to the case analysis, raise key questions
in time, make students think more deeply about the
problem or adjust the direction of clinical thinking; help
students understand clinical ideas and form their views
based on sound medical theory.

- summing up, when the teacher structures the
conclusions, summarizes and gives an example from
the professional activity of the nursing staff, relevant to
the discussed situation.

After summarizing, it is important for the teacher
to receive feedback from students regarding the ad-
vantages and disadvantages of solving cases. Students
pointed to such positive aspects of this method as: the
opportunity to share experiences, close communica-
tion, the formation of the ability to find consensus, the
development of communication skills through group
discussion, seeing one's mistakes, the opportunity to
express oneself to everyone, overcoming the barrier in
communication, a sense of interest and attention to one-
self on the part of others, mobilization of logical prop-
erties of thinking, development of teamwork skills, res-
olution and agreement of conclusions, and discussions
promoted interaction between the teacher and students
and interaction between the students themselves.

In doing so, the teachers felt that case studies cre-
ated a calm, nonthreatening, low-stress learning envi-
ronment that introduced students to clinical skills in a
way that built their confidence in future patient encoun-
ters, and allowed them to make diagnostic and treat-
ment errors without risk and negative consequences.
impact on patient safety [5].

Therefore, the use of the case method requires the
teacher to first perform complex creative work on cre-
ating a case and questions for its analysis. This is car-
ried out outside the classroom and involves scientific
research and methodical activity of the teacher. Then
the teacher is important already in the classroom, where
he gives an introductory and closing speech, organizes
small groups and discussions, maintains a business-like
attitude in the classroom, evaluates the contribution of
students to the analysis of the situation.

The use of the case method contributes to the for-
mation of such qualities, which are necessary for future
specialists to carry out professional activities, namely:
the ability to make and make decisions; ability to learn;
systemic thinking; independence and initiative; readi-
ness for changes and flexibility; ability to work with in-
formation; tenacity and determination; communication
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skills; the ability for interpersonal contacts; problem-
atic thinking; constructiveness [2].

Conclusion. The use of the case method in the
preparation of future nurses for professional activity is
particularly significant, since its application in the edu-
cational process requires students to get as close as pos-
sible to real situations of professional activity and make
adequate decisions. With the help of the case method,
future nursing specialists have the opportunity to study
complex professional issues, develop the ability to
identify problems, analyze and develop action pro-
grams, which will allow them to act wisely in a real sit-
uation in the future.

List of references:

1. Demianchuk M. Methodology of updating
vocational training of future junior specialists of
nursing // The Scientific Issues of Ternopil VVolodymyr
Hnatiuk National Pedagogical University. Series:
Pedagogy. 2020;1:92-97.
https://doi.org/10.25128/2415-3605.20.1.13

2.Kozak L. V. Case method in training future
teachers for innovative professional activity //

YK 378.147:811

Educational ~ discourse.  2015;3  (11):153-161.
http://nbuv.gov.ua/UJRN/osdys 2015 3 17

3.Samura I. B. Methodical toolkit of innovative
technologies in higher medical education using the case
method example / 1. B. Samura // Medicines - people.
Modern problems of pharmacotherapy and prescription
of medicines. - Kh.: National Academy of Sciences.
2020;1: 443-448.
http://dspace.zsmu.edu.ua/handle/123456789/15534

4. Application of the Case Study Method in
Medical Education / O.Y. Korniichuk, L. M.
Bambyzov, V. M. Kosenko, A. M. Spaska, Ya. V.
Tsekhmister // International Journal of Learning,
Teaching and Educational Research Vol. 20, Ne 7, pp.
175-191, July 2021
https://doi.org/10.26803/ijlter.20.7.10

5.Zheng, Y., Li, J., Wu, Q., Wu. Y., Guo, M. and
Yu, T. (2018) Study on the Application of Case
Teaching Method in the Cultivation of Master of
Professional Clinical Surgery. Creative Education, 9,
272-279. doi: 10.4236/ce.2018.92017.

6. Teachmemedicine.org. Case
https://teachmemedicine.org/case-studies/

Studies

Olena Bryntseva

Senior lecturer of the Department of Foreign Language Training, European Integration and International
Cooperation, Ukrainian Engineering Pedagogics Academy

Alina Podorozhna

Senior lecturer of the Department of Foreign Language Training, European Integration and International
Cooperation, Ukrainian Engineering Pedagogics Academy

DOI: 10.24412/2520-6990-2023-20179-11-14

METACOMPETENCE EDUCATIONAL STRATEGIES AND TECHNOLOGIES IN THE CONTEXT
OF FOREIGN LANGUAGE TEACHING AT AN ENGINEERING UNIVERSITY

Onena bpunuyesa

Cmapwuil 6uxnaoau kageopu iHUOMOBHOI Ni020MoGKU, €BPONEUCLKOL IHmezpayii ma Mi’CHAPOOHO20
cnigpodimuuymea, Yrpaincoxoi Inocenepno-Iledazociunoi Akademii

Anina Iloooposcna

Cmapwuil suxnaoau kageopu iHUOMOBHOL ni020MoGKU, €BPONEUCbKOL ihmezpayii ma MidCHAPOOHO20 CHi6-
pobimnuymea, Yrpaincoxoi Inocenepno-Iledazociunoi Axaoemii

METATIPEMETHI OCBITHI CTPATET'Il TA TEXHOJIOT'TI B KOHTEKCTI BUKJIAJIAHHS
IHO3EMHHUX MOB Y TEXHIYHOMY YHIBEPCUTETI

Abstract.

In the article, the authors discuss the issue of introducing a metaconcept approach in the context of foreign
language teaching of future engineering specialists in the context of higher professional education. The relevance
of the study is determined by the necessity of developing a holistic worldview of future engineers on the basis of
meta-subject integration, defined as a condition for the development of the student's personality and achievement
of high-quality learning outcomes.

The paper provides a thorough review of national and foreign psychological, pedagogical and linguistic
literature, covering the practical experience of applying the metaconcept approach in foreign language teaching
at an engineering university; the authors emphasise that the competence-based training in the context of higher
engineering education involves the forming a set of professional and supra-professional, soft skills or metacompe-
tencies in future specialists. Metacompetence is considered as the ability to manage information, knowledge, per-
sonal qualities for further self-development in professional activities. The study analyses the teaching tools provid-
ing the development of metacompetence in future engineers and the pedagogical conditions for implementing the
metaconcept approach in the process of foreign language teaching at an engineering university based on the
MOODLE platform.

Anomauis.

Y emammi asmopku pozensoaroms numanms 3anpo8adA’CceHH MemanpeomMemuozo nioxoody y KOHmMeKcmi Hag-
YAHHA THO3eMHOI MOBU MAUOYMHIX (haxieyie iHICeHEePHO20 NPOPINIO 8 YMOBAX BUL020 NPOPECTlIHO20 HABUAHHS.
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Haezanvricmv docnioacentss 06yMo8I0eMbCsi ROMPeO0i0 PO3BUMKY YINICHO20 CEIMO2na0y MauOymHix iHdceHepis
Ha 3acadax memanpeOmMemHoi inmespayii, AKA BUSHAYAEMBCA AK YMOBA PO3BUMK) 0COOUCMOCMI cmydenma ma
OOCACHEHHS HUM BUCOKO SIKICHUX Pe3VIbmamie Hag4yaHHs..

Y pobomi 30iticheno tpynmosHull po3ensio 6iMuU3HAHOL ma 3apyOidCHOI NCUXon020-nedazo2iunoi ma
NMIH2B0OUOAKMUYHOL Timepamypu, AKA GUCSIMIIE NPAKMUYHULL 00C8I0 3ACMOCYBAHHA MemanpeomemHozo
nioxody y GUKIAOAHHI IHO3EMHOI MOGU Y MEXHIYHOMY VHIgepcumemi; A6MOPKU NIOKPECIOOMb, W0
KOMNEemMeHMHICHA O0CHO8a Npo@eciinoi ni020moKU y KOHMEKCMI Ui [HIICeHepHOI oceimu nepedbayae
Qopmyeanns y maubymuix @axieyie CyKynHocmi npo@ecitiHux ma HAOnpogeciHux, M'SaKuUx Hasuuox abo
Memakomnemenyitl. MemaxomnemeHyis po3ensioaemvcsa AK 30aMHICMb YAPABAAMU THQOPMAYIEto, 3HAHHAMU,
ocodbucmicHumu AKOCMAMU 0I5 NOOANLUIO20 CAMOPO3BUMKY V Npoeciliniil disnbHocmi. Y 00cniodceHHi ananizy-
IOMbCA 3aco0U HABYAHHA, WO 3a0e3neuyoms QOPMYBaAHHI MemaKoMnemeHyii' y MaiibymHix inocenepie ma neoa-
202iuHi yMo8U peanizayii memanpeomemuo2o nioxooy y npoyeci BUKIAOAHHA IHO3eMHOI MOBU Y 8UUOMY 3AKAOI

npogeciinoi ocsimu na nramgpopmi MOODLE.

Keywords: professional metacompetence, knowledge management, means of education, LMS MOODLE, en-

gineering university, foreign language teaching.

Kniouosi cnosa: npoghecitina memaxomnemenyis, YNpaeuinHsa 3HAHHAMU, 30COOU HAGUAHHA, OCEIMHSI
nramgpopma MOODLE, inowcenepHuil yHieepcumem, HA8YAHHS IHO3EMHOL MOGU.

Problem statement. The quality of educational
process at an engineering university is impossible to
achieve unless innovative educational approaches and
corresponding pedagogical technologies are applied.
One of the educational innovations in recent years has
been the introduction of the metacompetence approach
in the system of professional training in higher educa-
tion aimed at developing a comprehensive worldview
of specialists through the promotion of supraprofes-
sional metacompetences based on practice-oriented ori-
entation of the educational process and interdiscipli-
nary integration.

The last decade has been marked by the transfor-
mation of a foreign language from an academic subject
into one of the basic elements of the modern higher en-
gineering education. It is expected that as such, the dis-
cipline has a positive impact on the process of profes-
sional realization of a graduate's personality. Nowa-
days, we can observe the higher engineering education
reform, which is caused by the process of expanding the
Ukrainian business environment, establishing coopera-
tion with multinational companies, participation of
Ukrainian engineers in international conferences and
symposia, establishing scientific contacts with foreign
colleagues, etc. Graduates of higher engineering insti-
tutions should not only have knowledge in their profes-
sional sphere, but also have a foreign language profi-
ciency that would help them integrate into the interna-
tional community.

The purpose of the article - to consider theoreti-
cal and practical issues of implementing a metacompe-
tence approach; to highlight methods and technologies
for the development of metacompetences of future en-
gineers in the context of teaching a foreign language at
an engineering university based on the MOODLE edu-
cational platform.

The statement of the main material. Foreign re-
searchers use the concept "meta-competencies” as well
as "soft skills" to refer to the meta-skills of specialists
[1]. The concept of meta-competences includes "man-
agement skills" and "leadership meta-competences”,
"cognitive meta-competence”, "motivational meta-
competence", etc. [2] According to M. T. Morpurgo,
the competence model of a modern specialist includes

a set of supraprofessional metacompetences such as:
communication skills, teamwork skills, persuasive
skills, ability to "see a wide context”, ability to innova-
tive activity, readiness to solve problems, analytical
and critical thinking, creativity, readiness to take risks,
learnability, reflexivity, ethnic tolerance, etc. [3].

The development of metacompetences in foreign
universities is based on the experimental training, mod-
ernization of curricula and programs, implementation
of innovative methods and technologies, as well as in
various situations of academic, professional and scien-
tific communication (situational learning). The great
importance is given to the research and consideration
of employers' and customers' requests for educational
services in order to prevent the gap (the so-called "ex-
pectation gap™) between the actual requirements of the
labor market and the real practice of training specialists
at the university [3].

Western models of metacompetence include the
following types of metacompetencies:

- Cognitive, personal and interpersonal skills -
ability to persuade; teamwork and relationship build-
ing; critical and analytical thinking; self-organization
and time management skills; leadership skills; commu-
nication skills; ability to present one's point of view.

- Soft (flexible) skills - critical thinking; sensitiv-
ity in interpersonal communication; team management;
purposefulness [4].

- Superficial competence, mixed competence,
metacompetence (cognitive competence; emotional
stability; personal qualities; behavioral and social com-
petence) [5].

The analysis of the psychological and pedagogical
literature on the research topic allows us to determine
that one of the integral components of the metacompe-
tence of a graduate of a higher engineering educational
institution is the supra-professional skills: critical
thinking, sensitivity in the sphere of interpersonal com-
munication, team leadership, determination, responsi-
bility, creativity, collaboration (ability to cooperate).
Supra-professional skills are related to the emotional
and communication qualities of university graduates,
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and also determine their potential, success and market-
ability, as well as their desire for self-improvement and
progressive development.

Due to its general humanitarian, communicative
and sociocultural orientation, foreign language training
in an engineering university has wide opportunities for
achieving meta-disciplinary learning outcomes and de-
veloping certain metacompetencies. Language is, on
the one hand, a goal and, on the other hand, a means of
learning, being a communicative and pragmatic tool for
expressing notions from different fields of disciplinary
knowledge.

Moreover, the process of foreign language learn-
ing is largely cognitive and discursive. It is through for-
eign language that "perception (cognition), acquisition,
processing, structuring, keeping and using knowledge".
Learning a foreign language offers various opportuni-
ties for meta-disciplinary integration, and the ontologi-
cal connection between language and culture contrib-
utes to the humanization and humanization of the edu-
cational process in technical and technological
disciplines at an engineering university.

A survey of the linguistic and didactic literature
over the past few years allows us to identify the follow-
ing kinds of future engineers' metacompetencies to be
successfully formed and developed in the process of
foreign language training at an engineering university:
intercultural communicative competence (a complex
combination of knowledge, skills, qualities and abilities
of a personality ensuring the choice of adequate means
and strategies of communicative activity and commu-
nicator's behavior in intercultural interaction), infor-
mation and search competence (activities aimed at find-
ing, structuring and storing information focusing on its
comprehension, processing and transformation for fur-
ther application in a particular situation), cognitive
competence (readiness to constantly improve one's ed-
ucational level, ability to independently acquire new
knowledge and skills), critical and analytical thinking,
academic reading and writing skills, self-learning com-
petence (an integrated characteristic of personal quali-
ties expressed in the need, general readiness and ability
to engage in independent educational activities), regu-
latory competence (ability to self-organize), project
competence, ethno-cultural tolerance and empathy,
heuristic (creative) competence, etc.

Based on the analysis of scientific literature re-
lated to the research subject and practical experience of
teaching foreign language at an engineering university
on the basis of MOODLE educational platform
(Ukrainian  Engineering  Pedagogics  Academy,
Kharkiv) we can determine the following stages of de-
veloping a certain complex of knowledge, skills and
competences of future engineers:

Monitoring - at the beginning of the foreign lan-
guage course, the teacher should define the students'
skills in the MOODLE system, familiarize them with
the course navigation system on the example of inde-
pendent enrollment in the course, writing a short mes-
sage on the topic in a foreign language in the forum,
participation in a survey, performing a preliminary test,
etc. If students have the necessary technical skills, the
teacher focuses on the content of the course. So, the

main tasks of this stage are to identify students' expec-
tations from the topic study, to realize the problem dis-
cussed, to identify students' readiness to process infor-
mation. The group form in the forum discussing indi-
vidual questions; participation in the survey and
choosing the answer from the proposed options contrib-
utes to the solution of these tasks. Preliminary discus-
sion in the forum or survey allows you to adapt the
block content, take into consideration the students' in-
terests, to consider the students' interests, to refer to
their experience and available knowledge, to increase
students' interest in the problem.

At the planning stage the following tasks are car-
ried out: predicting the results of the students' activities
in the learning process, selecting informational re-
sources to complete a project or create a group presen-
tation, developing an effective action program, and de-
termining the sequence of actions. An extensive
MOODLE platform toolbox allows the teachers to plan
and organize both individual and group forms of stu-
dents’ work. At this stage students plan their mode of
work on the subject block, the sequence of assignments.
This is due to the technical features of MOODLE al-
lowing the teacher to regulate access to the resources,
limit the deadlines for individual assignments.

The main goals of the organizational-executive
stage are the development of students' abilities to find
and analyze information from different foreign lan-
guage sources for educational purposes, the ability to
navigate in the foreign-language information space, the
ability to structure and process information, as well as
the development of students' responsibility and creativ-
ity. Various additional services can be integrated into
the MOODLE course in order to create new personal
educational products, for example, to create a produc-
tive vocabulary in the form of a word cloud or a collab-
orative digital presentation. It should be noted that per-
sonal educational product in linguodidactics is consid-
ered as a personal innovation, new in terms of
subjective experience created by students in the course
of mastering and comprehending cognitive reality, both
in material form (for example, information-text product
of research, creative, practice-oriented, learning-refer-
ence character) and in form of non-material product
(new knowledge, skills, experience of reflection activ-
ity, including mastering the methodology of learning-
cognitive activity, etc.).

At the controlling stage the results of studying the
unit (or the module as a whole) are determined. And
namely - the accumulation of linguistic means, methods
of communicative activity, the acquisition of linguocul-
tural knowledge, the development of students' inde-
pendence, is determined by reflexive self-assessment.
Basic tools of MOODLE knowledge control are used
here: quizzes, assignments, question banks, and tests.
Our practical experience of developing the courses on
the disciplines "Foreign language”, "Foreign lan-
guage”, "Foreign language of professional and profes-
sional communication™ on the basis of the MOODLE
educational platform at the Department of Foreign Lan-
guage Training, European Integration and International
Cooperation of Ukrainian Engineering Pedagogics
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Academy (Kharkiv) demonstrates the great possibili-
ties of methodological organization in managing stu-
dent's intellectual-personal potential. Such manage-
ment forms the basis of metacompetence and includes
diagnosing abilities, skills, knowledge; planning one's
activity on the basis of readiness to work with new for-
eign-language information and abilities to orient in a
stream of information; transformation of information;
estimation and correction of strategies for performing
activity [6]. At the same time, it should be noted that in
e-courses in the MOODLE environment the controlling
function mostly belongs to the teacher, determining the
strategic goal of the course, structure and content, de-
veloping didactic material, etc. If the idea of meta-
competence is the student's self-management of infor-
mation, knowledge, personal qualities, then the next
means to facilitate its development can be the students'
creation of personal educational products using a for-
eign language. The next step in using learning tools, in
our opinion, can be a joint design and development of
a corporate learning and educational portal as part of
the basic educational program of a particular profile.
The idea of developing a corporate educational portal
together with students implements such modern re-
quirements for higher education as modularity, multi-
level, variability, ensuring dynamic content, interdisci-
plinarity.

Based on the above methods and technologies for
the development of future specialists' metacompeten-
cies, it is advisable to highlight the organizational and
pedagogical conditions for the development of stu-
dents' metacompetencies in the context of teaching a
foreign language at an engineering university:

- availability of a multilingual information and ed-
ucational environment at an engineering university,

- application of innovative educational technolo-
gies providing conditions for meta-subject integration,

- creation of educational and methodological sup-
port for foreign language training based on the principle
of meta-subjects,

- extracurricular activities aimed at creating con-
ditions for the development of social and communica-
tion skills, tolerance, empathy, etc.

Conclusions. Summarizing the above, we con-
clude that the sequence of using foreign language
teaching aids is carried out from traditional printed text-
books through electronic multimedia textbooks, educa-
tional platforms and Internet learning services to open
e-textbooks, corporate learning and educational portals

as collaborative educational products. All these ulti-
mately contribute to the independent acquisition of
knowledge, its flexible application, and self-develop-
ment of the student's personality. The results of our
study allow us to emphasize the relevance and key ar-
eas of the program of metaconcept educational strate-
gies and technologies in the context of foreign language
training at an engineering university. The analysis of
international and national educational practices shows
that the development of metacompetence in higher en-
gineering education can be effectively carried out on
the basis of current educational standards both in aca-
demic disciplines based on general university modules
of specialized training and in extracurricular activities
in the system of lifelong learning.

Reference

1.Heckman, J. J., Kauts, T. Hard evidence on soft
skills // Labour Economics. Vol. 19. Iss. 4., pp. 451-464
(2012)

2.Mathews, J. A Meta Competency Analysis. Bhu-
tan. https://papers.ssrn.com/sol3/papers.cfm?ab-
stract_id=2363301. last accessed 2023/05/25.

3.Morpurgo, M. T. Beyond Competency: The role
of professional accounting education in the develop-
ment of meta-competencies. Athabasca University.
Dissertation for the degree of Doctor of Business Ad-
ministration. 346 p. (2015)

4.Brown R. B. Refrain the competency debate:
Management knowledge and meta-competence in grad-
uate education / R. B. Brown // Management Learning.
Iss. 25 (2). pp. 289—299 (1994)

5.Mathews J.A. Greening of Development Strate-
gies. Seoul Journal of Economics, Vol. 26, No. 2. pp.
147-172 (2013)

6.Bryntseva O. Teaching foreign language listen-
ing with MOODLE tools at higher educational institu-
tion// Digital transformation and technologies for sus-
tainable development all branches of modern educa-
tion, science and practice/ International Academy of
Applied Sciences in Lomza (Poland) - State Biotechno-
logical University (Ukraine). — Lomza, Poland, 2023.
Part 1. 362 p.
https://mans.edu.pl/fcp/IOEUfFzs9BjEKLTgl1 Y1BSe0
N YAVTHwIIOglaTAIABCRVRQMEOQOjBBa-
HICPXNtSBk6PjI-
yBV4RBDYnD1cYTk8cOjYCEg/2/public/wydawnic-
twa/zbior_prac_tom 1 26012023.pdf, last accessed
2023/05/25.


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2363301
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2363301

«COLLOQUIUM=JOURNAL» #20(179), 2028 J AGRICULTURAL SCIENCES 15

AGRICULTURAL SCIENCES
UDC 636.085.1:633.2:631.5
Svystunova Iryna,
Musiienko Vadym,
Prorochenko Sergyi,
National university of life and environmental sciences of Ukraine, Kiev,
Poltoretskyi Sergyi,
Uman national university of horticulture, Ukraine
Shuvar Antin,
West Ukrainian National University, Ternopil
Kondratenko Nataliia,
Ukrainian institute for plant varieties examination, Kiev

INFLUENCE OF TECHNOLOGICAL FACTORS OF GROWING ON THE CHEMICAL
COMPOSITION OF PERENNIAL LEGUME-CEREAL GRASS STATIONS

Abstract.

The article shows the influence of agrotechnical methods of cultivation on the chemical composition of per-
ennial leguminous and cereal grass stands. It was established that the mineral composition of alfalfa-cereal and
alfalfa grass stands for all fertilization options more fully meets the physiological requirements of animals com-
pared to cereal fodder perennial phytocenoses. Single-species crops of the leguminous component and its mixtures
with cereal grasses accumulate a higher content of raw ash (9.0-9.6%), calcium (0.53-0.62%), magnesium (0.13-
0.18%), phosphorus (0.40-0.45%) and slightly lower potassium — 2.36-2.58%. The type of cereal component in
the mixed legume-cereal grass mixture had no significant effect on the mineral composition of the dry matter of
the grass stand. The content of nitrates nimpamie (N-NO3) in the dry matter of alfalfa, alfalfa-cereal and cereal
stands under different fertilization backgrounds was 0.01-0.03% and did not exceed the maximum permissible

concentration (0.2%).

Key words: legume-cereal grass mixtures, mineral fertilizer, growth regulator, chemical composition, ni-

trates.

Introduction.

An important role in the creation of a strong fodder
base for animal husbandry belongs to the improvement
of the efficiency of the use of natural fodder lands. They
are a source of economically profitable grass fodder,
well balanced in terms of protein, mineral substances
and vitamins, and are also a factor in improving the eco-
logical situation in agro-landscapes [2].

In Ukraine, the area of meadow lands is about 7.8
million hectares, of which 1 million hectares are in the
Right Bank Forest-Steppe. However, today their fodder
production and environmental protection capabilities
are not used to their full extent, since the technological
methods used in the creation and use of sown grass
stands are usually too energy- and resource-consuming,
including in connection with the high recommended
rates of nitrogen application fertilizers As a result, the
productivity of grasslands in Ukraine remains very low,
although with the implementation of effective improve-
ment measures, natural fodder lands can ensure the col-
lection of 54.8 million tons of green mass and 5.7 mil-
lion tons of hay [4, 5, 8].

In order to solve this problem, domestic scientific
institutions have developed a number of energy- and re-
source-efficient technologies for the creation and use of
hayfields and pastures, which are based on the involve-
ment of perennial leguminous grasses as a cheap source
of symbiotically fixed nitrogen. However, until now,
the theoretical aspects of the formation of high produc-
tivity, nutrition and quality of mowed grass stands of

alfalfa mixtures with different cereal components, in-
cluding at different rates of mineral fertilization and the
use of growth biostimulators, have not been fully eluci-
dated [3, 7].

The relevance of scientific research on increasing
the production potential of pasture lands is especially
growing at the current stage of the European integration
of our country into the EU countries, where the require-
ments for the quality and safety of fodder are very high.
Under such conditions, an important scientific task is
the development of effective technologies for obtaining
high-quality fodder from natural fodder lands, taking
into account the soil and climatic features of different
regions of the country [6].

An important parameter of the quality of plant fod-
der is their mineral composition, which significantly af-
fects the health of animals and their productivity. For
each mineral element, its recommended (optimum,
minimum, maximum) content in fodder, necessary for
full feeding of cattle, was experimentally established.
Based on the calculation of dry matter, the content of
calcium in plant feed is considered optimal - within 0.3-
0.6, phosphorus - 0.26-0.35, magnesium - 0.12-0.26,
potassium - 1-3, sodium - 0.13-0.15% and the ratio of
content in dry weight of calcium to phosphorus as 0.7-
2.5 and potassium to calcium with magnesium as 2.2-
2.412,7,6].

It is believed that the course of the normal diges-
tion process in the body of animals when feeding fod-
der from meadow grasses is possible only with a con-
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tent of more than 0.4% calcium in dry matter [4, 6]. In-
creased rates of nitrogen fertilizers usually reduce the
content of this nutrient in feed, which is caused by the
loss of leguminous components from grasses and the
growth of the crop of vegetative mass with the same
calcium reserves in the soil [7, 10]. It is also worth not-
ing that during the formation of sown grass stands, min-
eral and symbiotic nitrogen often cause significant
changes in the mineral composition of feed and lead to
a violation of the optimal ratio between mineral ele-
ments, which negatively affects the productivity of an-
imals and is sometimes the cause of their diseases, for
example, tympanic membrane or a decrease appetite
[91.

The level of accumulation and ratio of mineral el-
ements in the biomass of perennial grasses is mainly
influenced by zonal and weather conditions, as well as
mineral fertilizers and the species composition of the
grass stand. The most significant deficiency of certain
mineral elements in the plant mass is mainly deter-
mined by their lack in the soil and low supply with fer-
tilizers [7, 10].

Thus, the technological methods of creating and
using perennial fodder grass stands significantly affect
not only their fodder productivity, but also the chemical
composition of their fodder, which is an extremely im-
portant factor in the high productivity of animals and
their physical condition.

The purpose of the research is to study the influ-
ence of technological methods of growing meadow
phytocenoses on the chemical composition of fodder in
the conditions of the right-bank Forest-steppe of
Ukraine.

Research materials and methods.

Field research was carried out during 2014-2016
atthe SS NELES of Ukraine "Agronomic Research Sta-
tion" [1]. Scheme of the experiment: factor A - herba-
ceousness (types of grasses and the rate of sowing their
seeds, kg/ha): 1) Medicago sativa, 16; 2) Medicago
sativa, 12 + Festuca orientals, 10 + Festuca pratensis,
8; 3) Medicago sativa, 10 + Festuca orientals, 10 +
Dactylis glomerata, 8; 4) Medicago sativa, 10 +
Bromopsis inermis , 14 + Lolium perenne, 10; 5)
Medicago sativa, 10 + Bromopsis inermis , 14 +
Festuca orientals, 8; 6) Bromopsis inermis , 14 +
Festuca orientals, 8 (cereal grass), control; factor B —
fertilizers (nutrients and their norms): 1) without ferti-
lizers, control; 2) PeoKoo; 3) NeoPsoKao; 4) NeoPsoKao +
growth stimulant Fumar. Nitrogen fertilizers at the rate
of N60 were applied in three doses: Ny - in the spring
on frozen soil and Ny - after the first and second slopes.
Phosphorous and potash fertilizers in the norm of
PsoKgo Were applied according to the scheme of the ex-
periment every year in autumn. Crops were sprayed
with the Fumar growth stimulator at the beginning of
grass growth in each slope at a dose of 2 I/ha with a
water consumption of 200 I/ha per period. The soil of
the experimental field is a typical low-humus, medium-
loam chernozem.

Results and discussion.

According to the obtained research results, it was
established that, compared to cereal, alfalfa-cereal and
alfalfa grass stands, regardless of fertilizer, were char-
acterized by a mineral composition that better meets the
physiological requirements of animals (Table 1).

Table 1

The content of raw ash and macroelements and their ratio in sown meadow grass stands under different
fertilization backgrounds, % in dry matter

Fertilization Raw ash P K Ca Mg K:(Cat+tMg) Ca:P
Medicago sativa
Without fertilizers 9,4 0,44 2,40 | 0,62 0,17 3,1 1,4
PesoKao 9,5 0,45 2,39 | 0,60 0,18 3,1 1,3
NeoPeoKoo 9,6 0,44 2,36 | 0,59 0,17 34 13
NgoPesoKgo + Fumar 9,6 0,44 2,35 0,59 0,17 3,2 1,1
Medicago sativa + Festuca orientals + Festuca pratensis
Without fertilizers 9,2 0,40 2,45 | 0,60 0,15 3,3 1,4
PesoKao 91 0,43 2,53 | 057 0,14 3,1 1,4
NeoPesoKao 9,5 0,44 2,40 | 0,57 0,14 3,2 1,4
NegoPeoKgo + Fumar 9,5 0,43 2,43 | 0,57 0,14 3,4 1,3
Medicago sativa+ Festuca orientals + Dactylis glomerata
Without fertilizers 8,8 0,42 2,42 0,55 0,14 3,5 1,3
PeoKao 8,9 0,41 2,48 | 0,54 0,13 3,7 1,3
NeoPsoKao 8,8 0,42 2,58 | 0,53 0,13 3,7 1,3
NegoPeoKgo + Fumar 8,7 0,41 2,48 | 0,53 0,13 3,8 1,5
Medicago sativa + Bromopsis inermis + Lolium perenne
Without fertilizers 9,2 0,40 2,45 0,60 0,15 3,3 14
PsoKoo 9,1 0,43 2,53 | 0,62 0,14 3,1 1,4
NeoPsoKao 9,5 0,44 2,40 0,61 0,14 3,2 14
NgoPeoKgo + Fumar 9,5 0,43 2,40 0,60 0,14 3,2 1,4
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Medicago sativa + Bromopsis inermis + Festuca orientals
Without fertilizers 8,8 0,43 2,50 | 0,58 0,15 3.4 1,3
PesoKoo 9,0 0,43 2,58 | 0,57 0,15 3,6 1,3
NeoPsoKso 9,3 0,42 2,50 | 0,56 0,14 3,6 13
NegoPsoKgo + Fumar 9,3 0,42 2,51 | 0,56 0,14 3,6 1,3
Bromopsis inermis + Festuca orientals (3makoBuii TpaBocTiif)
Without fertilizers 8,4 0,35 2,57 | 041 0,12 4,7 1,2
PgoKoo 8,3 0,37 2,68 | 043 0,11 4,9 1,2
NeoPsoKoao 8,3 0,36 2,60 | 045 0,10 4,7 1,2
NeoPeoKgo + Fumar 8,4 0,37 2,62 | 045 0,10 4,7 1,2
. 0,2- 1,0- 0,3- 0,7-
Animal husbandry norm - 0.35 30 0.6 0,12-0,26 - 25
LSDos 0,4 0,02 0,12 | 0,03 0,01 - -

In the dry matter of these phytocenoses, the raw
ash content was 9.0-9.6%, while in the cereal grass it
was 0.7-1.2% less. The advantage was also noted in the
level of accumulation of calcium - by 0.12-0.17%, mag-
nesium - by 0.02-0.07% and phosphorus - by 0.05-
0.09%, relative to the content of these elements in ce-
real biomass cultures At the same time, the potassium
content decreased by 0.07-0.24%. Compared to alfalfa-
cereal mixtures, the dry biomass of single-species al-
falfa crops accumulated 0.02-0.04% more magnesium.

Fertilizers had an insignificant effect on the min-
eral composition of fodder, however, it was determined
that, compared to PsoKoo, the application of Neo, in grass
stands with the participation of seeded alfalfa usually
led to an increase in the content of raw ash, and in a
cereal grass stand to a slight decrease in magnesium
content.

Changes in the mineral composition of the dry
matter of various types of meadow phytocenoses also

caused changes in the ratio of the content of these min-
eral elements. It was found that in the dry biomass of
alfalfa and alfalfa-cereal stands, the ratio of potassium
to the sum of calcium and magnesium decreased - from
4.6-4.8 to 3.1-3.7, and the ratio of calcium to phospho-
rus increased slightly - from 1.2 to 1.3-1.4. However,
the obtained ratios of K:(Ca+Mg) and Ca:P did not go
beyond the recommended limits of zootechnical stand-
ards for cattle, which indicates the good suitability of
the obtained vegetable feed for feeding animals.

An important indicator of the quality and safety of
plant feed is the content of nitrates (N-NQg). In our re-
search, the values of this indicator in the dry matter of
alfalfa, alfalfa-cereal and cereal grass stands under dif-
ferent fertilization backgrounds were at the level of
0.01-0.03% and did not exceed the maximum permis-
sible limit (0.2%) (Table 2).

Table 2

Accumulation of nitrates (N-NO3) in the dry mass of alfalfa, alfalfa-cereal and cereal grass stands under
different fertilization backgrounds, %

A Year of use
Fertilization Average
1-st 2-nd 3-rd
Medicago sativa
Without fertilizers 0,02 0,01 0,02 0,02
PsoKogo 0,02 0,01 0,02 0,02
NeoPsoKao 0,03 0,02 0,03 0,03
NgoPsoKgo + Fumar 0,03 0,02 0,03 0,03
Medicago sativa + Festuca orientals + Festuca pratensis
Without fertilizers 0,03 0,02 0,02 0,02
PeoKao 0,03 0,03 0,02 0,02
NsoPsoKao 0,04 0,03 0,03 0,03
NgoPeoKgo + Fumar 0,04 0,03 0,03 0,03
Medicago sativa + Festuca orientals + Dactylis glomerata
Without fertilizers 0,03 0,02 0,02 0,02
PeoKao 0,03 0,02 0,02 0,02
NeoPsoKao 0,04 0,03 0,03 0,03
NgoPeoKgo + Fumar 0,04 0,03 0,03 0,03
Medicago sativa + Bromopsis inermis + Lolium perenne
Without fertilizers 0,02 0,02 0,02 0,02
PsoKao 0,02 0,02 0,02 0,02
NeoPsoKao 0,03 0,03 0,02 0,03
NeoPeoKao + Fumar 0,04 0,03 0,02 0,03
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Medicago sativa + Bromopsis inermis + Festuca orientals
Without fertilizers 0,03 0,02 0,02 0,02
PsoKao 0,03 0,02 0,02 0,02
NeoPsoKao 0,04 0,03 0,03 0,03
NgoPeoKgo + Fumar 0,04 0,03 0,03 0,03
Bromopsis inermis + Festuca orientals (cereal grass)

Without fertilizers 0,01 0,01 0,01 0,01
PgoKoo 0,01 0,01 0,01 0,01
NeoPsoKao 0,04 0,03 0,03 0,03
NgoPeoKgo + Fumar 0,04 0,03 0,03 0,03

LSDos, % 0,005 0,005 0,005 0,005

It was determined that the dry mass of leguminous
and leguminous-cereal phytocenosis accumulated
0.01% more nitrates compared to cereal herbage. The
introduction of nitrogen fertilizers in the N60 norm
(variants N60P60K90T1a N60P60K90+Fumar)
compared to nitrogen-free backgrounds increased the
nitrate content (by 0.01%) in the above-ground mass of
alfalfa and alfalfa-cereal stands. Under similar
fertilization conditions, the content of nitrates in the
biomass of cereal grasses increased by 0.02%. The
introduction of mineral nitrogen in a dose of N60 has a
more significant effect on the level of N-NO3
accumulation than the use of symbiotic alfalfa nitrogen
both in single-species sowing and in a mixture with
cereal components. Over the years of use, the content
of nitrates in plant feed materials has changed little.

Conclusions and suggestions.

The mineral composition of alfalfa-cereal and al-
falfa grass stands for all fertilizer options more fully
meets the physiological requirements of animals than
cereal forage perennial phytocenoses. Single-species
crops of the leguminous component and its mixtures
with cereal grasses accumulate a higher content of raw
ash (9.0-9.6%), calcium (0.53-0.62%), magnesium
(0.13-0.18%), phosphorus (0.40-0.45%) and slightly
lower potassium — 2.36-2.58%. The type of cereal com-
ponent in the mixed leguminous-cereal grass mixtures
had no significant effect on the mineral composition of
the dry matter of the grass stand. The content of nitrates
(N-NOs) in the dry matter of alfalfa, alfalfa-cereal and
cereal stands under different fertilization backgrounds
was 0.01-0.03% and did not exceed the MPC (0.2%).
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INFLUENCE OF ABIOTIC FACTORS ON THE FORMATION OF A COMPLEX OF VALUABLE
NUTRIENTS OF STRAWBERRY BERRIES

Abstract.

Changes in weather conditions and the general deterioration of the ecological situation in Ukraine have an
impact on the formation of the complex of biologically active substances of garden strawberries. The goal of our
research was scientific substantiation of the impact of abiotic factors on the formation of some valuable nutrients
of strawberry berries and the creation of a mathematical model for predicting the formation of some of them based
on the identified stress factors. As a result of many years of research, it was established that the berries of the Red
Gauntled, Korallova 100, and Prysvyata varieties are the most valuable in terms of the set of investigated indica-
tors, and the stability of these substances is higher in the Yasna, Tenira, and Rusanivka varieties. The formation
of the components of the biochemical composition of strawberry berries is significantly influenced by growing
conditions, among which the provision of moisture and the sum of active temperatures 10-15 days before harvest-
ing are the most influential. Dispersion analysis showed that the biochemical composition of strawberry berries
grown in the conditions of the Northern Forest Steppe of Ukraine depends on both varietal characteristics and

growing conditions.

Key words: strawberry, berries, chemical composition, weather conditions, stability.

Introduction.

Fruit and berry products are one of the main com-
ponents of a healthy diet. Experts of the Scientific
Committee on Food, Agriculture, Fisheries and Bio-
technology of the Commission of the European Union
and leading world experts classify fruits and vegetables
as functional foods due to the presence of valuable phy-
tonutrients [2, 12, 15, 19].

The consumer value of berry crops is mainly de-
termined by the ability to form a complex of specific
biologically active compounds (vitamins, amino acids,
polyphenols, aromatic substances, pectins and natural
fibers). It has been scientifically proven that the biolog-
ically active substances of fruits with the properties of
a redox potential modulator also contribute to the pre-
vention of various oncological, neurodegenerative, car-
diovascular diseases and stroke, as well as diabetes,
asthma and viral infections [3, 13, 16-19].

Any extreme factors that can cause tension in bio-
logical systems are classified by a complex of negative
factors into natural and anthropogenic. Natural factors
are represented by two groups: biotic - these are stresses
that have a biological nature and are caused by biolog-
ical factors (microbiological, physiological and dis-
eases; damage by insects or the action of weeds in ag-
rocenoses); abiotic - stresses caused by non-living fac-
tors (temperature stress, water stress; stress caused by

lack of light, etc.). Anthropogenic stresses are stresses
that are the consequences of human activity (produc-
tion of chemical, physical and biogenic, soil compac-
tion, actions that cause the development of diseases and
weaken resistance to biotic and abiotic stresses, etc. [6,
7].

Strawberries have preventive, therapeutic and ra-
dioprotective properties due to the high content of val-
uable components such as ascorbic acid, phenolic and
pectin substances. Therefore, the presence of strawber-
ries in the human diet, especially in early spring, is of
exceptional importance for maintaining the protective
functions of the body. Modern market conditions re-
quire strawberry varieties to be early-growing, high-
yielding, resistant to major diseases, and berries to have
a high content of valuable biochemical substances [1,
3,4, 11, 20].

The formation of the components of the biochem-
ical composition of garden strawberry berries is signif-
icantly influenced by the meteorological conditions of
cultivation. At the same time, the presence of correla-
tions between the content of some biochemical compo-
nents such as dry soluble substances and sugars, ascor-
bic acid and phenolic compounds and others has been
established [1, 8, 9]. Therefore, the purpose of our re-
search was to study the features of the formation of
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some valuable components of the biochemical compo-
sition of strawberries grown in the conditions of the
Northern Forest-Steppe of Ukraine.

Research materials and methods.

Research carried out in National University of Life
and Environmental Sciences of Ukraine and Horticul-
ture Institute of the National Academy of Agrarian Sci-
ences of Ukraine. The objects of research were com-
mon varieties of strawberries: Yasna, Tenira, Korallova
100, Prisvyata, Red Gauntled, Romashka festivalna,
Rusanovka, Istochnik. The stability of indicators of the
biochemical composition of berries was determined by
their deviation over the years of research (standard de-
viation); the most valuable varieties according to the
studied indicators were determined by ranking (the va-
riety was evaluated by the sum of the ranks). The ex-
periments were carried out and statistical data pro-
cessing was carried out according to generally accepted
methods [5,10,14].

Results and discussion.

Analysis of the data obtained showed that the con-
tent of biochemical components in strawberries varied
significantly over the years of research, both within the
variety and between varieties (table). So the content of
dry soluble substances (DSS) varies from 5.1% (Pris-
vyata) to 11.8% (Korallova 100). The Yasna variety has
a high stability in terms of SRV (0.08%), while the va-
rieties Rusanovka, Prisvyata have a lower stability,
while in the berries of the Korallova 100, Istochnik and
Romashka Festivalnaya varieties it was the highest
(1.14-1.68%). The content of free radicals in the berries
of the varieties Korallovaya 100, Red Gauntled, and
Prisvyata was higher than in the berries of the varieties
Chamomile festivalnaya, Tenira, Istochnik, on average,
by 1.23 times. As a result of the research, it was re-
vealed that the increased sums of active temperatures 5
days before harvesting strawberries contribute to a de-
crease in the content of DSS. The conducted correlation
analysis showed that there is a feedback between them,
the value

Content of some components of biochemical composition of strawberries and their stability

Content, % Content, mg/100g
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Variety % & § 3

< S o o
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2 g = ge 5 g S

[%2] g’ = 8 < E c 7]

a (%) [ a % o % <
Yasha 8,80 7,40 0,85 0,54 301,7 62,07
Yasna 8,10 7,12 0,76 0,34 2844 69,27
Korallova 100 10,5 7,83 0,80 0,88 315,33 69,53
Prisvyata 9,80 7,91 1,08 0,85 310,4 58,33
Red Gauntled 9,90 7,50 0,96 0,95 3255 71,37
Romashka festivalna 8,40 6,90 1,14 0,76 307,4 56,53
Rusanovka 9,20 7,97 1,11 0,81 262,4 50,03
Istochnik 8,00 7,85 1,13 0,71 3335 58,07

Standard deviation, %

Yasna 0,08 0,08 0,03 0,02 13,7 4,35
Yasna 0,73 0,21 0,06 0,01 37,6 1,62
Korallova 100 1,29 1,39 0,01 0,05 22,7 12,11
Prisvyata 0,66 1,27 0,07 0,08 18,6 4,91
Red Gauntled 0,78 0,98 0,03 0,06 27,5 12,08
Romashka festivalna 1,14 0,44 0,08 0,07 24,3 8,48
Rusanovka 0,52 0,38 0,14 0,06 14,6 6,50
Istochnik 1,68 0,49 0,12 0,10 33,7 8,59

The berries of the studied varieties contain 6.9-
7.97% sugars. Their fluctuation on average for varie-
ties ranged from 0.1 to 0.66%, and varietal deviations
in the range of 0.2-3.1%. The high stability of this in-
dicator was found in the berries of the Yasna variety,
much lower - Korallova 100 and Prisvyata. The con-
ducted correlation analysis showed that the formation
of the amount of sugars in strawberries is significantly

affected by direct solar radiation during the growing
season - 1yx=0,996+0,019.

The amount of titratable acids in the studied vari-
eties of strawberries was at the level of 0.98%, with
fluctuations in varieties of 0.76-1.14%, and within the
variety on average 0.06-31%. The high stability of this
indicator was noted in the berries of the varieties Koral-
lova 100, Yasna, Red Gauntled (0.01-0.03%), much
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lower - in the berries of the Rusanovka variety. Corre-
lation analysis between the content of titrated acids and
meteorological factors showed that their level depends
on the intensity of direct (for 15 days) and diffuse solar
radiation (for 5 days) before harvesting berries, the
value TMyx(direct solar radiation) = 0,999+0,0035 u TNyx(scattered solar
radiation) = 0,9994i0,0077

The content of polyphenolic substances in straw-
berries ranged from 240.4 mg/100 g (Tenira) to 357.4
mg/100 g (Istochnik). A higher content of these sub-
stances was noted in the berries of the Istochnik, Red
Gauntled, Coralova 100 varieties. The berries of these
varieties had a rich and dark color. The berries of the
Yasnha and Prisvyata varieties were distinguished by the
high stability of phenolic substances. Studies have
shown that the formation of the level of polyphenolic
substances is most affected by the conditions of mois-
ture provision 10 days before harvesting, the correla-
tion level is equal to nyx=-0,9944+0,0225.

The content of pectin substances in strawberries
averaged 0.69%. Their greatest number was noted in
the berries of the Red Gauntled, Korallova 100, and
Prisvyata varieties (0.95-0.85%). The berries of the
Tenira and Yasnaya varieties have a high stability of
this indicator (0.01-0.02%). Correlation analysis of
data on the content of pectin substances in strawberries
revealed an inverse relationship with the sum of active
temperatures 5 days before harvesting, the value nyy=-
1+0,0011

In the berries of the studied varieties of strawber-
ries, the amount of ascorbic acid averaged 61.9 mg/100
g, with varietal fluctuations of 49.1-86.3. The highest
content of this substance was found in the berries of the
varieties Red Gauntled (86.3 mg/100 g), Coral 100
(80.0). A high rate of stability of ascorbic acid was ob-
served in berries of the varieties Tenira, Yashaya and
Prisvyata (1.62-4.91 mg/100 g). Mathematical pro-
cessing revealed a positive correlation between the
amount of precipitation 10 days before harvesting and
the content of ascorbic acid in berries, the value nyx =
0,988+0,00325.

Dispersion analysis of indicators of the biochemi-
cal composition of strawberries showed that weather
conditions significantly affect the content of pectin sub-
stances, and much less on the content of ascorbic acid.
The interaction of factors, the conditions of the year and
varietal characteristics slightly affect the formation of
the content of ascorbic acid and pectin substances. At
the same time, varietal characteristics significantly af-
fect the content of free radicals and polyphenolic sub-
stances.

Conclusions and suggestions.

As a result of the research, the following conclu-
sions can be drawn: the berries of the varieties Red
Gauntled, Korallova 100, Prisvyata are more valuable
for the complex of studied indicators, and the stability
of these substances is higher in the varieties Yasna,
Tenira and Rusanovka. The formation of the compo-
nents of the biochemical composition of strawberries is
significantly influenced by the growing conditions,
among which the greatest influence is provided by the

provision of moisture and the sum of active tempera-
tures 10-15 days before harvesting. Dispersion analysis
showed that the biochemical composition of strawber-
ries grown in the conditions of the Northern Forest-
Steppe of Ukraine depends on both varietal character-
istics and growing conditions. The data obtained can be
used in assessing the competitiveness of garden straw-
berries in the conditions of market relations.
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