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NIJIBUIIEHHS PIBHS ®I3UYHOI NIATOTOBJIEHOCTI IT'PABIIIB
YOJIOBIUOI CTYJIEHTCBKOI KOMAH/IA 3 BOJIEUBOJIY

BumneBcbknit Mukosia OsiekcaHapoBHY,

Cmapuwuii suxnaoad kageopu Qizuuno2o 8UX08aHHs,
https://orcid.org/0009-0008-3397-6735

Hayionanvnuii ynisepcumem 6iopecypcis i npupoodoxopucmyeanns Ykpainu,
03041,8yn. I'epoie Oboponu 15, m. Kuis, Ykpaiua.

Cropo:xenko Anapii FOpiiioBuy,
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03041,8yn. I'epoie Oboponu 15, m. Kuis, Ykpaina.

AHoTanigs. B crarTi 1nOKa3aHO BaXIMBICTh CHUJIOBOT MIATOTOBKU Y
CTYJICHTCbKOMY BOJIeii00N1 Ta 1i BIUIMB Ha pi3HI acmekTu (Pi3uyHOI TOTOBHOCTI
rpaBifiB. J[ocBiji MiATOTOBKH BOJICHOOJICTIB MEPEKOHIMBO JIOBOJUTH BaXJIUBICThH
3aCTOCYBaHHS PI3HOMAHITHUX CHJIOBUX BIIPaB B PIYHOMY LIMKJII TpeHYBaHb. MeTor0
poOoTH OyJ0 EKCIepUMEHTATBHO JI0Ka3aTH €(QEeKTHBHICTh MPOTPAMU CHUIIOBOTO
TPEHYBaHHS IS TMIJBUINCHHS (I3WYHOI MIATOTOBIEHOCTI TPABIIB CTYAEHTCHKOT
BOJICHOOJIbHOT KOMaHAu. B nociijkeHl BUKOPUCTaHI aHalli3 Ta Yy3arajibHEHHS
JITEpaTypHUX Ta JOKYMEHTAIbHMX MarepiajiB, MEJaroriyie CIOCTEPEeKEHHS,
nejaroriyHe  TECTYBaHHS, METOAM MaTEeMaTU4YHOI CTaTUCTUKU. JlochiKeHHsS
BKJIFOYAJIO B ce0€ OrJIsij Cy4acHHUX IMIJIXO/AIB CHJIOBOTO TPEHIHTY y BOJIEH00I1 Ta HOro
BIUIMB Ha IMIJABUIIECHHS M'S30BOi CWJIM, UIBUJKOCTI, BUTPHUBAJOCTI, CIPUTHOCTI
rpaBIliB. BCTaHOBICHO OCHOBHI acCMEKTH, SKI CJiJ BpPaXxOBYBaTH MPH PO3POOII
IporpaM CHJIOBOI MiJATOTOBKH JJIsi BOJIEHOOIICTIB, BKIIOYAIOYM (DYHKI[IOHAJIBHICTD,
IHAUBIAyali3allil0 Ta KOMIUIEKCHICTh TpEHYBaHb. EKCIEpUMEHTAIbHO TOBEIEHO
e(eKTHBHICTh PO3POOJICHOI MPOTrpaMu CHIIOBOT MIATOTOBKH BOJEHOOIICTIB. Y CTaTTi
HABOJSTHCS PE3yJIbTaTH KOHKPETHUX JOCIIHKEHb, IO MiATBEPKYIOTh MO3UTUBHUM
e(eKT CHJIOBOIO TPEHIHTYy Ha (Pi3UYHYy MIArOTOBJIEHICTH BojeibomicTiB. [IpoBenene
MeJaroriyie TeCTyBaHHS (PI3UYHOI MIJTOTOBIEHOCTI BOJICHOOJICTIB HA MOYATKYy, B
CEpEelIMHI Ta B KiHIIl CE30HY JI03BOJMIO OTPUMATH MOKA3HUKH MBUAKOCTI (6ir 6 1 20M
3 BUCOKOT'O CTapTy), CIIPUTHOCTI 1 3araJiIbHOI BUTPHUBAIOCT1 (YOBHUKOBUM OIr 4X9 C 1
tect Kynepa), MIBUIKICHO-CUJIOBUX SIKOCTEH (CTpUOOK y BHUCOTY), CUJIUM (CTaHOBA
JUHAMOMETPIs), SKI MaJM CTaTHCTUYHO noctoBipHi 3MmiHu (p<0,05). PesymbraTtu
JOCITIDKEHHST 3aCBIIUMIIM, IO BOJCHOOICTH 3HAYHO IMOKPAIIWIA PiBE€Hb (h13UIHOT
M1ITOTOBJICHOCT1 MICJSl MMPOXOKEHHS MiJATOTOBKH 3a 3alIPOIIOHOBAHOIO MTPOTPaMOIO.
PesynapTatu mochikeHHS MOXYTh OYTH BHKOPHCTaHI IJIsI ONTHMI3allli MpoIecy

ISSN 2786-8974 (Online) 300poé’sa nwounu i nayii, 2023, 1
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(GI13MYHOI MIATOTOBKM, TPEHYBAJIbHUX HABAaHTAXXEHb BOJEHOOJICTIB, MOKpALIEHHS
iXHIX (PI3UYHUX SKOCTEH Ta BIOCKOHAICHHS pyxoBux mid. Crarts mMoxe OyTu
KOPHCHOIO JIJIsl TPEHEPIB, CIEMIaNiCTiB 3 (PI3UYHOT MIATOTOBKU Ta CAMHUX T'PaBIIiB, SKi
O0aXaroTh MIJBUIIUTH €()EKTUBHICTH CBOTO TPEHYBAaHHS JJIsl JOCSTHEHHS BHUCOKOTO
P1BHS I'pH Y BOJIEHOOMI.

KaiouoBi ciaoBa: crnopTuBHI IrpH, CTYJEHTCbKUN BOJEHOOJ, CHJIOBa
M1JIrOTOBKA, (D13UYHA MiATOTOBJIEHICTh, CTYJICHTH.

UDC 796.32

INCREASING THE LEVEL OF PHYSICAL FITNESS OF PLAYERS MEN'S
STUDENT VOLLEYBALL TEAM

Mykola Vishnevskyi,

Senior lecturer of the Department of Physical Education,
https://orcid.org/0009-0008-3397-6735

National University of Life and Environmental Sciences of Ukraine,
03041, Heroiv Oborony Str., 15, Kyiv, Ukraine.

Andriy Storozhenko,

Assistant of the Department of Physical Education,
https://orcid.org/0009-0008-4173-5712

National University of Life and Environmental Sciences of Ukraine,
03041, Heroiv Oborony Str., 15, Kyiv, Ukraine.

Abstract. The article shows the importance of strength training in student
volleyball and its influence on various aspects of players' physical fitness. The
experience of training volleyball players convincingly proves the importance of using
various strength exercises in the annual training cycle. The purpose of the work was
to experimentally prove the effectiveness of the strength training program for
improving the physical fitness of players of the student volleyball team. Analysis and
generalization of literary and documentary materials, pedagogical observation,
pedagogical testing, methods of mathematical statistics were used in the research.
The study included a review of modern approaches to strength training in volleyball
and its impact on increasing muscle strength, speed, endurance, and agility of players.
The main aspects that should be taken into account when developing strength training
programs for volleyball players are established, including functionality,
individualization and complexity of training. The effectiveness of the developed
strength training program for volleyball players has been experimentally proven. The
article presents the results of specific studies that confirm the positive effect of
strength training on the physical fitness of volleyball players. Conducted pedagogical
testing of physical fitness of volleyball players at the beginning, in the middle and at
the end of the season made it possible to obtain indicators of speed (running 6 and 20
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m from a high start), dexterity and general endurance (shuttle run 4x9 s and the
Cooper test), speed and strength qualities (Jump in height), forces (static
dynamometry), which had statistically significant changes (p<0.05). The results of
the study proved that volleyball players significantly improved their level of physical
fitness after training according to the proposed program. The results of the study can
be used to optimize the process of physical training, training loads of volleyball
players, improve their physical qualities and improve motor actions. The results of
the study can be used by coaches when working with students who play volleyball at
the university. The proven program of strength training can also be used as a basis for
the development of experimental programs of physical training in volleyball.
Keywords: sports games, student volleyball, strength training, physical fitness,

students.

Beryn

®di3nyna MIrOTOBKA
BOJICHOOJIICTIB CTYJEHTChKOI KOMaHIU
Ma€ BeJIMKE 3HAYCHHS IS JOCATHCHHS
YCIIXY B IIbOMY BH1 CIIOPTY. 30KpeMa,
BOJIE0O BUMarae BiJl TPaBLiB BEJIUKOI
IIBUJIKOCTI, CHJIM, BHUTPHUBAJIOCTI Ta
rHyuykocTi. [lapHa ¢i3uuna ¢dopma
JOTIOMAara€e TPaBISIM TPUMATH BHCOKHM
TEMIT TPU MPOTATOM TPHUBAJIOTO Yacy, a

TaKOX  BHUKOHYBAaTH  PI3HOMAaHITHI
TeXHIYHI ejeMeHTH Tpu. DizuyHa
MiITOTOBKA ~ TaKOXK  BIUIMBAaE  Ha
PO3BUTOK TEXHIKM Ta KOOPJIHUHAI]
pYyXiB. Jlobpe 1ITOTOBJICHI
BOJICHOOTICTH MOKYTh JIeriie

BUKOHYBAaTH pI3HOMAHITHI €JIEMEHTH
IpY, Taki SIK yjaapu, OJIOKH, TMPUHOMH
tomro. Di3MuHa MIATOTOBKA MOXKE
CIPHITH 3MEHIIICHHIO PUBHKY
OTPUMaHHS TpPaBM, IO € BAKIWBUM
(dhakTOpOM JJII TPUBAJIOT y4acTl y Ipi Ta
JOCSATHCHHS ~ BHUCOKHX  PE3yJbTaTiB.
CremianizoBaHi BOpaBU Ta TPEHYBaHHS
MOKYTh TTOKPAITUTHA MIIHICTh M'S31B Ta
cyrjio6iB. di3uyHa aKTUBHICTh TaKOXK
BIUIMBA€ HA TMCUXIYHUU CTaH TpaBlIiB.
Perynsapui TpeHyBaHHS JIONIOMAararTh
3MCHILIUTH cTpec, i ABUTITATH

KOHIICHTpAIlil0 Ta BUTPUBAJIICTh, IO
BOXJIMBO JIJISI YCHIIIHOTO BUCTYIY Ha
Maianuuky. @DizuyHa  MIATOTOBKA
BaXJIMBA HE JIMIIE HAa 1HJAUBITyaTbHOMY
piBHI, aje 1 B KOHTEKCTI KOMAaH/IH.

CrnuibHi TPEHYBaHHS CIIPUSIIOTh
NOKpPAILCHHIO CHIKYBaHHS M1XK
IpaBLsIMU, PO3YMIHHIO TaKTUKH Ta

B3a€EMO/IIT Ha MalTaHYHKY .
BpaxoByroun BCi 1l acHEKTH,
MOXHa  BU3HAUUTH  AKTyaJIbHICTh
(b13UYHOT MIATOTOBKH JIJIs CTYACHTCHKOT
BOJIEHOONBHOT KOMaHAHW. TpeHyBaHHS
MOBUHHI OoyTH peTenbHO
pO3pOo0IECHUMH, BpPaxoBYIOUHU
cneunugdiky Boseibony Ta mOTpedHn

KOHKPETHOI KOMaHIu, 100 TpaBii
MOTJIU JOCSITaTH ONTUMAJIbHUX
pe3yibTaTiB y Ipi.

OpHak, OIHIEIO 3 OUIBIIOCTI
po0iem dbopmMmyBaHHS b13u9HOT
M1JTOTOBJICHOCT1, 3 SIKUMHU CTHUKAETHCS
Oylb-siIka CTYJEHTCbKa KOMaHJa 3
BOJICHOOY, €  Hecrada  CHJIOBOI
M ITOTOBKH I'PAaBIIIB. BaxnusBictb
00JIIKy Takoro BHJAY HIATOTOBKH B
TPEHYBAJIbHOMY npoteci
YHIBEPCUTETCHKOT KOMaH/IH
0o0yMOBJICHA ~ BUCOKMMH  BHMOTaMH
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10 Increasing the level of physical fitness of players men's student volleyball team

3MarajbHOI JISJIBHOCTI Ta XapaKTepoM
CTpUOKOBUX PYXOBHX i, B OCHOBI
YOro JISKHUTh CHUJIa pOOOYHX M SI31B.

TakyuM 4YMHOM, NHUTAHHS CHJIOBOI
NIATOTOBKM  T'paBLIB  BOJEHOOJIBHOT
CTYJICHTCbKOI KOMaHId € aKTyaJbHUM
Ta TOTpedye  EKCIePUMEHTAIbHOTO
BUPILIEHHS.

Orasia giteparypu

IIpo BaXKJIUBICTh CUJIOBOI
M ATOTOBKH BOJIEHOOITICTIB Ha
Cy4aCHOMY €TaIli PO3BUTKY I[LOTO BUIY
CIOPTY UJIETHCS y TIpalsIX BITYMZHIHUX,
3apyOl’KHMX BYEHHUX Ta MPOBITHUX
¢axiBuiB (ITmatonor, 2020, Boboriko,
Pomanenko, [Tpoxod'ena, 2020,
Ramirez-Campillo, Garcia-de-Alcaraz,
Chaabene, Moran, Negra, & Granacher,

2021, By3unuii, 2022). 11106
MOBHOIIIHHO  TpaTd B  Cy4YacHUH
BOJICHOON,  OJHOTO  TaJaHTy  HE

noctatHbo. HeobOximHo Matu (izudHO
J00pe pO3BUHEHE TLIO aTJieTa.

3okpema, SK 3a3HAYAKOTh Psij
aBTopiB (I'punucHko, IcaeB, TuxoHOBa,

2019), CUJIOBA MIrOTOBKA
BOJICHOOJIICTIB € KJIIOYOBUM
enemeHtoM.  CydacHuii  BoJeHOoI

BUMarae BiJI TPaBIlIB BUCOKOI (hi13UIHOT
IMATOTOBKH, 110 BKJIIOYA€ B ceOe CHIIOBI
aCIIEKTH JUIST TTOJIIIIICHHS
BUTPUBAJIOCTI, MOTY>XHOCTI, IIBUIKOCTI
Ta TEXHIYHUX HAaBUYOK.

AHaIi3youd poOUTHU JOCIITHUKIB

(By3unuii, 2022, MenbHUK,
CrpenbHUKOBA, 2022) MOXHa
BUOKPEMUTH JIEAKI HAMPSIMKH CHJIOBOT
M ATOTOBKH BOJIEHOOITICTIB Ha
CydyacHOMYy  eTami, cepel  SKUX
OUIBIIICTh  BYEHHUX  BKa3ylOTh  Ha

BaXXJIMBICTh PO3BUBATH CHUJIOBI SIKOCTI,
K1 € (GyHKIIIOHATBHUMH VIS
BoJieiiOonbpHOI rpu. Lle Bkitouae B cebde

poOOTy HajJ M's3aMH, SIKI aKTUBYIOTHCS
mig 4ac CTpuOKiB, ymapiB, OJIOKIB Ta
IHIIIUX €JIEMEHTIB TPH.

Icnye mosurist gocniguukiB (Luck
S, Huce H., 2021, Porans, BacbkeBuy,
Uxanp, 2022) 1po  BaKIUBICTH
CUJIOBOTO TPEHIHTY JUIs HIDKHIX Ta
BEPXHIX KIHI[IBOK Ta MOJISITA€ B TOMY,
0 PO3BUTOK CHJIOBUX IOKA3HUKIB Y
M's3aX  HII €  KPUTUYHUM  JUIS
epeKTUBHUX CTpPUOKIB Ta pyxy IO
MalJIaH4uKy. TpeHyBaHHsA, COPIMOBAHE
Ha KBaJpIIETNICH, CTETHOBI M'SI3M Ta
M'S3M  TOMUIKH, MOXE IOKPAIIUTH
IIBUJKICTh Ta BUTPUBAIICTh. Y CBOIO
4yepry, BOJICHOOJIICTH TIIOBHHHI MaTH
JOCTAaTHIO CUJIy B pyKaxX Ta BEpXHIX
COUHHUX M's3ax i1 €(EeKTUBHOTO
BUKOHAHHSI yJapiB, mepeaad Ta OJIOKIB.
PozBuTok CUJIOBUX  SIKOCTEH y
JNETbTOBUIHMX M's3aX, TpIIUICax Ta
M'si3aX CIIMHUA MOKe OyTH KOPUCHUM.

Icuye nymka (I'punyenko, Icaes,
Tuxonosa, 2019) npo crabimizamiiHui
Ta KOPUTYIOUMW TPEHIHT, 3HAYCHHS
SIKOTO nmojsrae =y BpaxyBaHHI1
cTallIi3allliHUX BIpPaB Ta BIOpaB IS
MOKPAIICHHS KOOPIWHAIlIT, 0 MOXE
JOTIOMOTTH Y TIONEPEKCHHI TpaBM Ta
3a0€3MeUeHH] CTIMKOCTI IpaBIIiB 1] Yyac
PI3HUX PYXIB Ha MalJIaHYUKY.

JIOCHIIKYI0YH CUJIOBY M1ATOTOBKY
BoJieitbomictiB  ¢axiBmi  (BoGomiko,
Pomanenko, [Tpokod'ea 2020,
['puHueHKO, [{urankosa, 2022)
BII3HAYAIOTh  BAXJIMBICTh  CHUJIOBUX
GyHKIIIOHATBHUX ~ TPEHYBaHb  JUIS
BUTPUBAJIOCTI, 1110 TOJISITA€ B peaiizaiii
TPEHYBaHb, K1 BIIITOBITAIOTH
crien it BoJAeHOO0IBHOI I'PH, TAKUX K
CTpUOKHM M MIBUIKI 3MIHU HANPSAMKY Ta
MOK€ TOKPAlIUTH 3arajibHy (i3HdHy
BUTPUBAJICTh TPABIIIB.
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Cnin BII3HAYUTH I[IKaBY JYMKY

¢axiBIiB (Bopucenko, Kozepyk,
HecrepoB, 2019, Topuaniok, 2022)
010  1HTEerpaimii  TpeHyBaHHSI 3

eJIeMEeHTaMH Tpu. MaeThCs Ha yBasi, M0
CydJacHI MPOTpaMU CHIIOBOI TiTOTOBKU
JUIT  BOJIEMOOIIICTIB  BCce  OUIBIIE
IHTETPYIOTBCS 3 €JIEMEHTaMHU TPH, 100
TPEHYBaHHS OyJo MaKCHUMAJIbHO
GYHKITIOHATFHUM Ta PAKTUYHHIM.

Cepen nmocmimkenb (JIexHbOBA,
Kauan, Skymesa, 2022) wmae wicie
JyMKa PO 1HAMBIAyaTi3aIiio mporpaMu
TpEHYBaHb, IO TMOACHIOE SIK KOXEH
rpaBellb MOXE MaTH CBOI CHJIbHI Ta
ciabKi  CTOpPOHH, 1 SK BaXJIHUBO
IHIUBITyaTi3yBaTH TMPOTPaAMU  CHIIOBOI
MIJICOTOBKU BIJMOBIIHO JI0 TOTped Ta
XapaKTEPUCTUK KOKHOTO TPABIIS.

Omke, caig  3a3HAYUTH, 1110
cydacHa CUJIOBA M1JrOTOBKA
BOJIEHOOMICTIB OpIEHTOBaHa Ha
onTuUMIi3aIlio (pi3MIHUX IMOKA3HUKIB, K1
€ KIIIOYOBUMHU JIJIsl BUCOKOT'O PIBHSI T'PH
B IIbOMY BH/I1 CIIOPTY.

Metoro aeskux pooit (bopucora,
InboHchka, IllyroBa, Xamymi, 2018)
Oysmo  3’sicyBaTd, 10  HEOOXITHO
BpaxOBYBaTU Yy CHWJIOBIA MIiArOTOBII
BOJIEHOOJICTIB CTYACHTCHKOI KOMAaHJH.
Sk BBakaroTh QaxiBui (Kanguba, 2022,
Panuenko, Panuenko, JAMUTpPYK,
KoBanpuyk, 2021), mod MakcuMizyBaTh
KOPUCTh BiJI CWJIOBUX TpEHYBaHb,
BOXJIMBO BpPaxOBYBAaTH Te, IO KOXEH
rpaBelb Ma€ CBOi YHIKaJbHI NOTPeOH Ta
XapaKTEPUCTUKH. HeobxinHo
BpaxoByBaTU 1HIUBITyaTbH1
0COOJIMBOCTI, TaKl SIK CHJIbHI Ta cJIaOKl

CTOpOHHM, TIOTIEpeTHI TpaBMU  Ta
Gb13u4HMI PIBEHb TPaBIIIB.
[HImi JOCIITHUKH (ITpo3ap,

Kocrantunosa, Sxymesa, Komaposa,

Kyxenb, XomoBchkuii, baman, 2021)
M1JIKPECIIOI0Th HEOOX1HICTD
JOTPUMAHHS TOCTYMOBOCTI B CHJIOBIH
MIACOTOBIN, Q)K€  MOYMHAIOYH 3
0a3oBUX  BOpaB Ta  IOCTYIOBO
30UTBIIYIOYM HABAHTAXEHHS JOMOMOXKE
YHUKHYTH TpaBM Ta  TOKPAIIUTH
pEe3yIbTAaTUBHICTh TPEHYBaHb. TaKoX
3a3HAYaI0Th po BaXJIUBICTh
KOMITJIEKCHOCTI TPEHYBaHb, ne
BpPaxoOBYIOThCSl BCl AaCHEKTH CHIIOBOT
MiJITOTOBKU, BKJIIOYAIOUHW POOOTY HaJ

CHJIOBUMU MOKa3HUKaMH,
cTabim3aliero, THYYKICTIO Ta
enemeHtamu  QitHecy. KomrekcHi
TPeHyBaHHS  MOXYTb  JOINOMOTTH

YHUKHYTH JucOallancy y TMiJBUIICH]
(b13UYHOT MIATOTOBIEHOCTI.

B psini po6it (Porans, BachkeBuy,
Uxanp, 2022) yBary 3BepTaroTh Ha
BpaxyBaHHI crenudiku BoJeHO0IbHOT
rpu, J€¢ TPEHYBaHHS TpaBIliB Mae
BiIOyBaTucs 3 BpaxyBaHHIM
0COOJIMBOCTEHN CTPUOKIB, INIBUJIKUX 3MiH
HaMpsMKy, OJIOKyBaHHI Ta y/1apiB.

BaxnuBum aCIICKTOM, 110
BAXJIMBO BpPaxOBYBaTH B  CHJIOBIM
migrorosui gocmiguuku (IllaBepchkui,
Ckaniii, JlurBuHuyk, Tomkau, 2022)
BiJI3HAYAIOTh BKIIIOUYCHHS B TPOTpaMmy
TpEHYBaHb €JIEMEHTH, SIKI MOJIIMIIYIOTh

CTaOlIBHICTL Ta KoopauHamio. lle
JOTIOMOXE€  YHUKHYTH  TpaBM Ta
MOKPAITUTH 3arajbHy
(YHKI10HATBHICTb.

BaxnuBum YUHHUKOM, 111(0)
NOTPiOHO BpPaxOBYBaTH Yy  CHJIOBIH
[T ITOTOBIII € BIIIIOYNHOK Ta
pereHeparis (Cpunuenko,  Icaes,
TuxonoBa, 2019, bBy3unmii, (2022).
[IpornoHyeTbCs 3abe3reuyBaTu

JIOCTATHIN Yac U BIJHOBJICHHSA M'SI31B
MIXK CUJIOBUMU TPEHYBaHHSIMU.
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Perynsapuuii BiJIMTOYHMHOK Ta
HOPMAJIbHUM COH € BaXXJIUBUMHU [IJIS
MIITPUMAHHS ~ ONTUMAJBLHOTO  PIBHSA
(b13UYHOI MIATOTOBKH.

B psimi pooiT (ITpozap,
KocrantunoBa, fxymeBa, Komaposa,
Kyxenb, XomoBcwkuii, baman, 2021,
[ucs, 2023) PEKOMEHTYEThCS
CIPSIMOBYBATH TpEHYBaHHS Ha
M1JIBUIIICHHS PE3yJIbTATUBHOCTI I'PaBIIiB
Ha MalaHYMKY, OIIHIOBATH, SIK BIIPABU
Ta TPEHYBAaHHsS BIUIMBAIOTh Ha TPy, 1
ONTUMI3yBaTH MPOTPaMy BIATIOBIIHO.

TakuM 4YWHOM, BpaxyBaHHS IHUX
aCIeKTIB JOTIOMOKE CTBOPUTH
ehekTuBHY Ta Oe€3meyHy mporpamy
CUJIOBOI MIATOTOBKH I BOJIEHOOJIICTIB
CTYJIEHTCbKOI KOMaH/IH.

Caig  BIA3HAYWATH  JOCIIKEHHS
(Shchepotina, Kostiukevych, Drachuk,
Vozniuk, Asauliuk, Dmytrenko,
Adamchuk, Polishchuk, Romanenko,
Blazhko 2021), mo Oymu copsiMOBaHi
Ha 3’sCyBaHHS TMTAHHS SK CHJIOBa
HOiArOTOBKa  BIUIMBaE Ha  (I3HUUHY
MMArOTOBJIEHICTE  BojeiOomicTiB. B
JaHUX poOOTax BKa3yeThCs, IO CHIIOBA
MiTOTOBKA Tpa€ KIIOYOBY pOJIb Yy
GI3UYHIA  MATOTOBII  BOJICHOOICTIB,
BIUTMBAIOYM HA Pi3HI aCMEKTH iXHHOTO
CIIOPTUBHOT'O BUKOHAHHSI.

Tak, mpoanHaii3yBaBIIM P POOIT
(Ramirez-Campillo, Garcia-de-Alcaraz,
Chaabene, Moran, Negra, Granacher,
2021, I'punuenko, CaBuenko, Kageps,
2019, Menpank, CtpenpHukoBa, 2022,
[[TaBepcrkuii, Ckamiii, JIUTBUHYYK,
Tonkau, 2022, by3unwmii, 2022)
BIJ3HAYMMO, IO CHJIOBA IIATOTOBKA
COpsiMOBaHa Ha PO3BUTOK M'SI30BOi
CWJIM, MOK€ MOKpPAIIUTU €()EKTUBHICTD
PI3HUX BOJIEUOOJNIBHUX PYXIB, TAKUX SK
cTpuOKu, OJOKH, ynapu Ta mepenadi.
M's30Ba  cmia € BaXJIHMBOK IS

3JTaTHOCTI IpaBIliB BUKOHYBAaTHU
TEXHIYHI €JIEeMEHTH TPU 3 BEIHKOIO
NOTYXKHICTIO Ta TouHIcTIO. CuioBa
MiITOTOBKA MOKE TTOKPAIIMTH 3arajbHy
acpoOHy Ta aHaepoOHYy BHUTPUBAIICTH
BoJsieiOoicTiB. Ile BakJIMBO 1Jis TOTO,
o0 TpaBIli MOTJM TPUMAaTH BUCOKUU
TEMIT TPH MPOTSITOM TPHUBAJIOTO Yacy Ta
IIBUIIKO B1THOBJIFOBAaTHUCH CIIS
IHTEHCUBHHX (p13MYHHUX 3yCHiIb. Briparu
HAa  CWIOBY  TIATOTOBKY  MOXYTh
BKIIFOYAaTH EJIEMEHTH IBUIKOCTI Ta
peaxIrii, Mo € BaXXJIMBUMHU B BOJICHOOTI.
Po3Butok [IBUJIKOCTI JI03BOJISAE
IpaBIsIM OUIbII €(PEKTUBHO pearyBaTH
Ha CUTYyaIlli, 10 MIBUIAKO 3MIHIOIOTHCS
HAa MalJIaHYMKy Ta BHUKOHYBAaTH pi3HI
pPYXH 3 BHCOKOK MIBHIKiCTIO. CHiloBa
[MIrOTOBKAa MOXE BKJIIOYaTH B cede
BIIPABH JUIS MIATPUMAHHS CTaOUIBHOCTI
Ta OanaHcy. Ie Joromarae
BOJIHOOJIICTAM ~ YHUKAaTH TpaBM Ta
MOKpallly€e iXHIO 3[]aTHICTb BUIPABISATH
CBO€ IIOJIOKEHHS Ha MaWJaH4MKY.
CunoBa MiATOTOBKA MOXE CHPUSITH
3MIITHEHHIO M'A3iB Ta  CyIJIOOIB,
3MEHIIIYIOUM PU3UK TpaBM. PerymspHi
TpeHYBaHHS TaKOXK MOXYTh
JOTIOMaraT y BUPOOJIEHHI MPaBHILHOT
TEXHIKM PyXiB, III0 TaKOX MOXKeE
3MEHIIUTH puU3UK TpaBM. Cuiosa
iITOTOBKA MOJXKe MTOKPAIIUTH
3aTHICTH BOJIEHOO0JTICTIB hie}
epeKkTUBHOr0  OJIOKyBaHHSA  yJAapiB
cynepHukiB. CwibHl M'S3U pPyK 1
KOPIYCY MOXYTh CHPHITH yCHIITHOMY
BUKOHAHHIO LOTO BaXKJIMBOTO
eJIEMEHTA TPH.

3arajoM, CHJIOBAa  IIATOTOBKA
BOJICHOOJICTIB € BaKJIUBUM €JIEMEHTOM
IXHBOTO  TPEHYBAJIBLHOIO  IIPOLECY,
OCKITbKM BOHA CHPHUSE TOKPAIIEHHIO
KITFOUOBUX (PI3UYHUX XapPaKTEPUCTHUK Ta
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MNIATPUMYE  IXHIO  TOTOBHICTH  JIO

BHCOKOI'O PIBHA T'PH.

Meta gocJaiaKeHHS

MeTor0 HAIIOTO  JOCHIIKEHHS
Oyn0  eKCIepUMEHTAILHO  JI0Ka3aTh
e(eKTUBHICT,  MPOTPAaMU  CHUJIOBOTO

TPEHYBaHHS ISl MIABUIIEHHS (i3UYHOT
M1JITOTOBJICHOCT] TPaBIiB CTYACHTCHKOL
BOJIEHOOILHOT KOMaHIN.

Marepiaju Ta MmeToaH
Merogamu ~ Oynu:  BUBYEHHA,
aHai3 Ta y3arajdbHEHHS JITEepaTypHUX
Ta JOKyMEHTAJIBHUX MaTepiajiB MI0J10
npoOJIeMu JOCTIPKCHHS, TeIaroriyHe
CIIOCTEPEIKCHHS, MeIaroriyHe
TecTyBaHHS (DI3UYHOI MIATOTOBJIEHOCTI,
METOY MaTeMaTUIHOI CTAaTUCTHKH.
BuBuenns, aHai3 Ta
y3arajlbHeHHS JiTepaTypHUX Ta
JOKYMEHTJIBHUX  MaTrepiajiB  II0JI0
npoOaemMu JTOCITIKEHHS Oymo
MPOBEJEHO 3 METOK 3’SICyBaHHS Ta
y3arajbHEHHS  CyYaCHMX  YSBJICHb,
JOCBIYy ¥ MIAXOAIB MIOAO CHIIOBO1
MITOTOBKM Ta 11 BIUIMBY Ha (Di3W4HY
[MITOTOBJIEHICTH BOJIEHOOIICTIB.

Meton neJaroriyHux
CIIOCTEPEKEHD 3aCTOCOBYBaBCS
BIJIMOBITHO 70  3araJIbHONPUNHATUX
pEeKOMeH Al . CrnocrepexeHHs
IPOBOAMIIUCS 3 METOI OTPUMaHHS
1Hpopmari npo oprasizariiro
TPEHYBaJIBHOTO  TIpoliecy,  o0csry
HABAHTAXKEHHS, Xapakrep 1

CIPSIMOBAHICTh TPEHYBAIBHOI POOOTH
Ha PI3HUX eTamax pIYHOTO ITUKITY.
CriocTepeskeHHSI KOHIICHTPYBAJIOCS Ha
JOTPUMaHI YMOB Ta BHUKOHAHHS BHUMOT
BIIPOBAKEHOI  IIpOrpaMu CHJIOBOI
MIATOTOBKH BOJIEHOOIIICTIB.

JUisi mpoBelieHHA MeAaroriyHoro
EKCIIEPUMEHTY 3 METOI0 OOIPYHTYBaHHSI
3alpONIOHOBAHOI  IPOrpaMHU  CHJIOBOI
I ATOTOBKH Ta BUSIBIICHHS 11
€(EeKTUBHOCTI IIPOBOJIHIIOCS
neJaroriyHe  TecTyBaHHS  (Di3UUHOT
[MArOTOBJIEHOCTI  BoJeiOomicTiB. Y
TEeCTyBaHHI (PI3UYHOI MIATOTOBIIEHOCTI
BUKOPHUCTOBYBAJTHCS TECTH,
MPEICTAaBICHI B MPOrpamMi CIOPTHBHOI
M1JICOTOBKU BoJIeOoicTiB. TecTyBaHHS
G13u4HOT  MIATOTOBJICHOCTI  I'PaBIIiB,
3MIMCHIOBAJIOCST HAa OCHOBI TECTOBHX
BIIPaB, 110 MaJX Ha METI BU3HAUYCHHS
PiBHSI pO3BUTKY (Pi3UuHUX sikOcTeH. Jliis

BU3HAYEHHS piBHSA ($13U4HOI
[MATOTOBJIEHOCTI  BOJIEHOOJIICTIB MU
BUKOPUCTOBYBAJIM TaKi  KOHTPOJIbHI

TECTYBaHHS: OIIHKY MIBUAKOCTI (Oir 6 1
20 M 3 BHCOKOTO CTapTy), CIIPUTHOCTI 1
3arajJbHOl BUTPUBAIOCTI (YOBHUKOBUMN
oir 4x9 c 1 tect Kynepa), mBUAKICHO-
CUJIOBHX SIKOCTEH (CTPHOOK y BHUCOTY),
cuiu (CTaHOBa TMHAMOMETDIs).

VYei OTpUMaHi1 B X0/l
€KCIIEPUMEHTAJILHOTO JOCIT HKEHHS
naHi TSI TAITH 00poo1Ti 3
BUKOPHUCTAHHSAM 3arajJbHOBIIOMUX
METOMIB MAaTeMAaTHYHOI CTaTHCTHKHU
(AHTOMOHOB, KopoGetiHikos,
XMenbpHUIIbKa, XapKOBIIOK-banakina,
2021). Po3paxoByBanucs TaKi
MMOKa3HUKM: X —  CcepenHe
apupMeTHUIHE; S —
CEpPEeIHBOKBAPATHYHE BIIXWUICHHS; M
— ITOMUJIKA pEenpe3eHTaTUBHOCTI
CepenHhOro apuMEeTUYHOTO; t —
cTaTUCTUYHUN Kputepii CThlOACHTA.
BiporigHicTs BBaxanacsi CyTTE€BOIO MPHU
I’ ITUBIJICOTKOBOMY PIiBHI 3HAYUMOCTI

(p<0,05), mo BU3HAYAIOCA IIIJIKOM
HaJIHHUM y 010JI0TTYHUX
TOCHIUKEHHAX.

ISSN 2786-8974 (Online)

300poé’sa nwounu i nayii, 2023, 1



14 Increasing the level of physical fitness of players men's student volleyball team

VY pocnipkeHH1 B3sUIM y4dacTh 15

I'PaBIIliB YOJIOB1YOI CTYAEHTCHKOL
30ipHOI  KOMaHad 3 BojehOoIy
HanionansHoro YHIBEPCUTETY

0lopecypciB Ta OPUPOJOKOPUCTYBAHHS
VYkpaiau. Y ce3oni 2022-2023 pp. Ha
MOYaTKy BEPECHS (moyaTox
EKCIEpPUMEHTY)  OyJi0  TPOBEACHO
TeCTyBaHHA (PI3UYHOI MIATOTOBICHOCTI
rpaBiiB. Janxi y miaroropyoMy mepiosi
B TPEHYBAJILHUN TPOIIEC KOMaHAN 0YyIJI0
3allpOBA/KEHO  TIporpamMy  CHJIOBOI
M1JITOTOBKH, AKa BUKOHYBaJacs
IPaBISIMU 3 pa3u HA THXKIACHBb TPOTIATOM
JIBOX MICSIIIB (BepeceHb, *OBTEHb). Ha
MOYaTKy 3MarajbHOTO Tepioay OyIo
NPOBEICHO  NPOMDKHE  TECTYBaHHS
(13M4HOI MIATOTOBIEHOCTI IPABLB.

Y 3maranbHOMYy — mepioal 3
JUCTONAJa MICSIT 10 OSpe3Hsl TpaBIli

IPOJIOBKYBAIIN 3aiiMaTucs B
TpEeHa)XEpHOMY 3all 2 pa3d Ha
THKICHD. ITicas 3aKIHYECHHS
PEryJISIpPHOTO YeMITiOHaTy Oyo
MPOBEJICHO TIJICYMKOBE TECTyBaHHS
(13M4HOI MIATOTOBIEHOCTI IPABLB.
IIporpama cuI0BOI MiATOTOBKH

I'PAaBIlIB BKJIIOYAJia TaKi METOIH:

1. Meroa MakCUMalbHUX 3yCHIIb
(PO3BHTOK OCHOBHOI CHJIM PYK Ta HIT).
HaBantaxxennsa 85-90% IIM. Po6ora Ha
KOKHIM cTaHiil 15 cek., BIAIIOYMHOK
MDK CcTaHmisMd 2 XB., 4 Koma MIXK
SKAMH 4  XB.  BIINOYHMHKY, €
BUKOHYIOTHCS BIIPABH Ha PO3TAKKY:

BnpaBu Ha cTaHIifAX:

1. JKum mranru jgexauu
2. IlpucimaHHs 31 TaHTOIO
3. Tsra mradry 3 DOMITOBXOM

2. larepBanpHUM METOI
(BuxOBaHHS BHOYXOBOI CHIIN).
Haantaxxenns 50-60% IIM. PoGota Ha
CTaHUIAX 15 CeKyH[, BIAMOYMHOK MIXK

4. YKum HOramu Jiexadu
5. Xwuwm mrranru crossau
6. CraHoBa Tira

cranmisMu 1 xB., 4 xoia Mk SIKuUMH 4
XB. BIJMIOYUHKY, J€ BHUKOHYIOTHCS
BIIPaBU Ha PO3TSIKKY.

BnpaBu Ha cTaHmigx:

1. TlomToBX IITAHTH BiJ Ipyaeu
2. OpoHTaibHI MPUCITAHHS
3. XKum ranreneii gexauu

3. MeToa KOJIOBOTO TpPEHYBAHHS

(BUXOBaHHS CHJIOBOI BHTPHUBAJIOCTI).
HaBanTtaxennsa 30-40% IIM. PobOora Ha
KOXKHIM  craHmii 15 cexkyna. Mix

4. Ctpubku uepes 6ap’epu
5. IloueproBuii xum ranrenei
6. IlpucimaHHs 31 ITAaHTOIO Ha

mieyax
cTaHIlisiIMA — 0Oe€3 BIJIMOYMHKY. 4 Koja
MDK SKHMHA 2 XB. BIINOYHHKY, €
BUKOHYIOTHCS BIIPABH HA PO3TIKKY.

BnpaBu Ha cTaHmigx:

1. Kuwm mranru nexauu.
2. TlpucigaHHs 31 IITAHTOIO.
3. IligaimMaHHS B Cif.

4. 3ruHaHHS 1 PO3TMHAHHS PYK B yNHopi
JeXKAYU.

5. Iligiiom Ha TYMOY 3 TaHTEIISIMHU.
6. Ekctensis criunu.
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7. IligHiMaHHS HIT y BHUCI.

8. BuctpuOyBanHs 3 HAOUBHUM M’ sTYeM

Pe3ysabTaTn T2 00roBOpEeHHH.

Amnaniz HayKOBO-METOJAUYHO1
JiTEpaTypu, MPUCBSIYCHUN MpodiIemMam
MOKpaIieHHs (13U4HOI MiArOTOBIEHOCT1
BOJICHOOMICTIB, 3yMOBUB BHUBYEHHS HE
JUIIE HAyKOBUX JDKEPEN BITYM3HSIHHUX
aBTOpiB, a © 3apyODKHUX, IO
BIJIHOCSITBCS JI0 00JIacTi Teopii CIOPTy
Ta Teopii 1 METOAMKHU BOJIeHOO0Ty. 3MIHU

B 3acobax 1 MeToJax CydacHOl
MIJTOTOBKH, 3POCTAaHHS KOHKYPEHIIT
KOMaHJI, BHCOKI BHMOTH [0 PIiBHSA

(13MYHOI MIATOTOBJIEHOCTI I'PaBLIB, BCE
11e 3MYIIY€E IMTyKAaTH IMUISIXH ONTHMI3allii
TPEHYBaJIbHOTO nporecy
BOJICHOOMICTIB, 3 METOK €(QEKTUBHOI
o0y 10BU MporpamMu CUJIOBO1

9. CxkpyuyBaHHSI 3 HQOMBHUM M’ siYeM

MMIrOTOBKU. BennuyesHa  KUJIBKICTB
MIOMUJIOK CTYJICHTIB-BOJICHOOIICTIB TIi
4yac BHUKOHAHHS MPUHOMIB B ITPOBOMY
IpoIieci 3yMOBJIEHUX HHU3BKHM PiBHEM
iXHpOoi  (I3MYHOI  MIATOTOBJIEHOCTI,
BU3HAYWIN aKTYaJbHICTh IPOBEACHHS
HAIIOTO JTOCHII>KEHHS.

[IpoBenene KOHCTaTyr4e
TeCTyBaHHS (PI3UYHOI IMATOTOBICHOCTI
BOJICHOOJIICTIB Ha TMOYaTKy CE30HY
nepeadayvano OmiHKYy MBUAKOCTI (Oir 6 1
20 M 3 BHCOKOTO CTapTy), CIIPUTHOCTI 1
3arajJbHOl BUTPUBAIOCTI (YOBHUKOBUH
oir 4x9 c 1 tect Kynepa), mBUAKICHO-
CHJIOBHX SIKOCTEH (CTpHOOK y BHCOTY),
CHIIH (craHoBa JUHAMOMETDIst).
OTpuMaHl MOKa3HUKUA MPEICTABICHI B
Tabmui 1.

Taoauusa 1. [TokazHuku Pi3MUHOT MATOTOBIECHOCTI IPaBLiB CTYACHTChKOI KOMaH/IH 3
BOJICHOOJTYy Ha MOYATKy MiATOTOBYOIO MEPioTy

Ne . . . IHoka3Huk
TecToBi BpaBu ®dizuyHa AKiCTH —

n/n X S

1 |biré6wm,c CrapToBa MIBUIKICTh 1,71 0,12

2 | bir20m,c HIBuaxicTs 3,42 0,11

3 | YoBHukoBHi1 OIir 4X9 M, ¢ CHpuTHICTB 9,0 0,19

4 | CtpubokK y BUCOTY, CM [IBHIKICHO-CHJIOBI 57 0,67

5 | bir 12 xB., M, Tect Kynepa 3araipHa BUTPUBATICTH 2582 62,3

6 | CranoBa TMHAMOMETIsl, KT Cuna 141 6,1

AHami3 OTpUMaHUX pPE3yIbTaTIB Jlami B TpeHyBaJIbHHWI TIpOIIEC

MeJJaroT19YHOr0 TECTYBaHHS YOJIOBIYOT BOJICHOOIIICTIB  OYyJIO  BIIPOBAKEHO

CTYJCHTCHKOI BOJICMOOJIBLHOT KOMaHIU
MoKa3aB, W0 CTapTOBa, JUCTaHIIIIHA
IIBUJKICTh,  CIPUTHICTh,  3arajbHa
BUTPUBAJICTh Ta CUJa 3HAXOIATHCS Ha
HU3bKOMY pIBHI, a IIBUJKICHO-CHJIOBI
AKOCTI ~ MalOTh  CEpeAHid  pIBEHB
PO3BUTKY.

BUIIIE OMKCAHy IMPOrpaMy CHIOBOTO
TpEHYBaHHS TPABIIiB, KA BUKOHYBaIacs
JIBa MICSIIIL.

Hamnpuxkizii niaroroB4oro nepioay
OyJ10 IPOBEICHO MPOMiKHE TECTYBaHHS
(b13UYHOT TATOTOBICHOCTI TPABIIIB.
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OtpumaHi MOKa3HUKHA (PI3UYHOT
1ITOTOBJICHOCT] TPABIB MPEACTABICHI

y Tabuii 2.

Taoauusa 2. [TokazHuku (Pi3UUHOIT MATOTOBICHOCTI I'PABIIIB CTYICHTChKOT KOMaHIH 3
BOJIEOO0Y B KiHII NIATOTOBYOTO MEPIOAY

Ne . . . Iloka3uuk

i TecToBi BpaBu ®dDiznyHa sIKiCTh = S

1 |bir6mc CrapToBa MIBUIKICTh 1,49 0,06

2 | Bir20wm,c HIBuAKICTE 3,17 0,14

3 | YoBaukosui Oir 4x9 M, ¢ CrpuTHICTD 8,7 0,25

4 | CtpuboK y BUCOTY, CM [IBHIKICHO-CHITIOBI 62 0,72

5 | bir 12 xB., M, Tect Kynepa 3arajibHa BUTPUBAIICTh 2640 41,5

6 | CranoBa AMHAMOMETpIs, KT Cuina 154 0,32

AHami3 OTpUMaHUX pPE3yIbTaTIiB YBara akIEHTYeTbCS HA  TEXHIKO-

MPOMDKHOTO  TECTYBaHHS  YOJIOBIYOI TaKTUYHIM MIATOTOBII, 0COOJIUBE MICIIE
CTYJCHTCHKOI BOJICHOOIBLHOT KOMAaHH 3aliMa€  IICUXOJIOTIYHA  HIJTOTOBKA,
MoKa3aB, IO CTapTOBa, JUCTaHIIIIHA 3HAUYCHHS b13uyHOI I ATOTOBKH
MIBUAKICTD 1 COIPUTHICTH MOKPAITUIHCS, BHUPA3HO 3MEHIIYETHCS 1 3MINYETHCS
BignosigHo 3 1,71 mo 1,49 ¢, 3 3,42 no OlIbIIIE y 01K 1 ITPUMKH
3,17 1 3 90 nmo 8,7 c., Ta MaroTh GYHKITIOHATBPHUX ~ KOHIUIIA TpaBIliB
cepenHild piBeHb pPO3BHTKY. Paszom 3 KOMaH/IH.
LIUM 30LJIBIINIACS 3arajibHa Y 3B'S3ky 3 1IUM 3aHATTA B

BUTPUBATICTh 3 2582 M 10 2640 M, ane
pIBEHb  pPO3BUTKY, SK 1 paHille,
BBaKacThCs HU3bKUM. Cuita BIIIOBIIHO
3pocia 3 141 xr. o 154 «kr.
[IIBHIKICHO-CHIIOBI SIKOCTI  TaKOX
3pocau 3 57 ¢M 10 62 ¢cM, IO MOKa3zye
BHUCOKHUH PIBEHb PO3BUTKY SIKOCTI.

PesynbraTn IPOMIKHOTO
TECTYBaHHA  JIO3BOJIAIOTH  3POOUTH
BUCHOBOK, III0 IIporpamMa CHJIOBOTO
TpEHYBaHHS B MIATOTOBUYOMY TMEpioAl
NO3UTHUBHO BIUIMHYJNAa Ha (Pi3uuHy
M ATOTOBJIEHICTD IPaBIIiB, HE
BUDKKAIOUU npu BOMY Ha
creniajdbHUI TPeHyBaJbHUHI 301p.

VY 3MaraiibHOMY Mepiojii 3aBIaHHS
TPEHYBAJIBHOTO TPOLIECY 3MIHIOIOTHCS.

TPEHAKEPHOMY 3alli 32 BCTAHOBJICHOIO
nporpaMoro Oys0 CKOpPOYEHO 10 2-X
pa3iB  Ha THXACHb 1, CIUIBHO 31

CIICIiaIbHUMH BOJICHOOILHUMU
BIIpaBaMH, JO3BOJSUIA TMiATPUMYBATH
piBeHb  (i3WYHOI  TIATOTOBJIEHOCTI
I'PaBIIIB.

[licnss  perynsipHOro 4YEeMITIOHATY
OyJ10 MPOBEEHO OCTATOYHE TECTYBAHHS
IpaBIliB, IO JO3BOJIMJIO BHU3HAYUTHU
BIUTUB 2-X Pa30BUX CHUJIOBUX TPCHYBaHb
Ta CHEIiaTbHUX BOJICHOONHHUX BIIPaB
Ha CTaH IXHBOL b13uaHOi
MIJITOTOBJICHOCTI Yy  3MarajibHOMY
nepioAi (tadu. 3).

Human and nation’s health, 2023, 1
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Taboauusa 3. [lokazHuky Pi3HIHOL MiATOTOBJIEHOCTI IPaBILiB CTYI€HTChKOI
KOMAH/I1 3 BOJIeH00/Iy B KiHIII 3MAarajJbHOI0 nepioxy

Ne . . . Iloka3nuk
TecToBi BpaBu diznyHa AKICTH —
n/n X S
1 |bir6m,c CrapToBa NIBUIKICTh 1,26 0,07
2 | Bir20wm,c HIBuakicThb 3,02 0,09
3 | YoBHukoBuii 0Oir 4x9 m, ¢ CrpuTHICTD 8,4 0,24
4 | CtpuboK y BHCOTY, CM [IBUAKICHO-CHUIIOBI 68 0,53
5 | bir 12 xB., M, Tect Kynepa 3aragpHa BUTPUBAJIICTh 2697 57
6 | CranoBa AMHAMOMETpIs, KT Cuna 175 0,34
AHali3 OTPUMAaHUX PE3yJIbTaTIB BucHoBku
TECTYBaHHS YOJIOBIYOI CTYACHTCHKOI AHami3  crmemiagbHOI  HAYKOBO-
BOJIEMOOJILHOT KOMaHIM B  KIHIN METOJIWYHOI  JIITepaTypud  JIO3BOJIMB
3MarajbHOTO TEPioly TMOKa3aB, IO BU3HAUYUTH 3HAYHY PI3SHOMAHITHICTh
CTapTOBa Ta JWCTaHIIHA TIBUAKICTH ACIIEKTIB CHJIOBOI M ATOTOBKH

30UIBIIMANCS, BIAMOBIAHO 3 1,49 c¢. mo
1,26 c., 1 3 3,17 ¢. no 3,01 ¢, mo
TOBOPUTh  TIPO  BHUCOKWUH  PIBCHBD.
CroputHicTe Tokpammiaca 3 8,7 c¢. 1o
8,4c., 1 Mae cepeliHiil piBeHb PO3BUTKY.
Pazom 3 mmMm 30uIbIIMIIAcS 3arajbHa
BUTPUBATICTD 13 2640 M 10 2697 M, ane
pIBEHb  PO3BUTKY, SK 1 paHiiie,
BBaXaeThbCsd HM3bKUM. Cuia 3pocna 3
154 kxr mo 175 kr, a MIBUJIKICHO-CHJIOBI
SIKOCTI1 HiABHIIMINCS 3 62 cM 110 68 cMm.

TakuMm 9yWHOM, TIpOrpaMa CHIIOBUX
TpEeHyBaHb Ta aHali3 OTPUMAaHHUX
pe3yibTaTiB  TECTYBaHHS TPAaBIB ¥y
pIYHOMY  [MKJIl  Ja€  MOXJIUMBICTh
TOBOPUTH TIPO TO3WTHBHY JHHAMIKY
MOKA3HUKIB (DI3UYHOI MMiATOTOBICHOCTI
BOJICHOOITICTIB CTYJIEHTCHKOT KOMaH/IH.

3 OTPUMAHOI JTUHAMIKA
MOKa3HUKIB (PI3UYHOI MIATOTOBJIEHOCTI
JTOCTIDKYBAaHUX TPABIlIB BHUIHO, IO
pIBEHb iXHIX OIIIHIOBAaHUX SIKOCTEH
ictorHo migBumuBcs (p<0,05).

BOJICHOOIIICTIB CTYJIEHTCHKOI KOMaHIU
Ha sKUX Oazyerbcs picT  (GI3UYHUX
sKocTed  rpaBmiB. Jlo  OCHOBHHX
BITHOCUTBCH: crerjajabHa cHia,
CTPUOYUICTh, MBUAKICTh, BATPUBAIICTD,
CIPUTHICT.

Awnanis OTPUMAHUX TAHUX
JO3BOJISIE  3pOOMTH  BHUCHOBOK, IO
BIIPOBA/UKEHa  MporpaMa  CHIJIOBOTO
TPEHYBaHHS Y PIUHUNA IIUKJI [1ATOTOBKU
YOJIOBIYOi CTYJEHTCHKOI KOMaHIH 3
BOJICHOOJy ~ CIHpHUs€  MiABUIIECHHIO
(G13M4HOI TIATOTOBJIEHOCTI TPaBIIB Ta
HAroJJOCUTH Ha KUIBKOX KIFOUYOBUX
acreKTax:

1. lokpawenns m'azo060i cunu:

Pesynbraru qoCmiKeHHs CB114aTh
npo Te, IO CWIOBHA  TPEHIHT
¢(EKTHBHO CIIPUSE PO3BUTKY M'S30BOi

CUIM y BoJIeOomicTIB. 30UIbIICHHS
CWIM M'S31B  CIPHUSiE€  TOJIMIICHHIO
BUKOHAaHHA  CTpUOKIB, yJapiB Ta
0JIOKYBaHb.

2. Iliosuwenns eumpusaiocmi.
JlocipKeHHST  MATBEPKYE, 110
CHJIOBUH TPEHIHT BILJINBACE Ha
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MIJBUIIICHHS 3arajibHOi BUTPHUBAJIOCTI
T'PaBIIiB. Lle BayKJINBO IS
3a0€3MEeUYeHHs]  TPUBAJIOTO  BHCOKOTO
TEMITy TPH Ta IIBHJKOTO BiTHOBJICHHS
MK (PI3UYHUMH HABAaHTAKEHHSAMU.

3. Onmumizayis pPyxo6oi
eghexmugnocmi (weuoxocmi,
CNpUMHOCHI) '

Bruus CWJIOBOI  MiATOTOBKH

IPOSIBISIETHCS Y TOKpPAILlEHHI PyXOBOi
€(EeKTUBHOCTI TpaBLIB Ta UIBUIKOMY

nepeMimeHi Ha MalJJaHUYMKY .
30UIbIIEHHS CWJIM Ta CTa0LIbHOCTI
crpusie TOYHIILIUM TEXHIYHUM

BUKOHAHHAM CTPUOKIB Ta yJapiB, IO
BaYKJIMBO JIJIS1 YCHIIIHOI TPH.

4. Minimizayia puzuky mpaem:

[IpaBWIIBHO CHIPOEKTOBAaHA CHIIOBA
M1TOTOBKA MOKE CIIPUATH 3MEHIIIEHHIO
pu3uKy TpaBM. Po3BuHYTI M's3u Ta
npaBWiIbHA TEXHIKA PYXIB MOXYTh
JONoMaraTd yHUKHYTH TpaBMaTUYHHUX
CUTYyaIlli Ha MallJaHIUKY.

5. Inousioyanizayis mpenysans:

JlocnmiKeHHsT ~ HaroJIomlye  Ha
BXJIMBOCTI 1HIMUBIIYAJIBHOTO IiIXOIY
0 CHWJIOBOI MIATOTOBKHA. Ajariraiis
porpaM TPEHyBaHb 0 1HIUBITyaTbHUX
XapaKTEPUCTUK Ta TMOTped TpaBIiB
BUSIBIJIACS] KITFOUOBOIO JIJISl TOCSTHEHHS
HaWKpanmx pe3ysbTaTiB.

OTxe, BUCHOBKH IIiJICYMOBYIOTb,
0 CWJIOBAa TMIJATOTOBKA € BAXKIMBOIO
CKJIaJIOBOIO  MIJABHUINEHHA  (HI3UYHOT
IMITOTOBJIEHOCTI BOJIEHOOITICTIB,
CIOPUSIOUM  IXHBOMY  TOKpPAIICHHIO
M'S30BOi  CWJIM, BUTPHUBAJIOCTI  Ta
3arajpHO1 (GyHKI10HAJIBHOCTI Ha
MalJaHYUKY .

I[li BHCHOBKM MOXYyTh OyTH
KOPUCHUMH [IJIl TPEHEPCHKOIro ITaldy
Ta  TpaBIliB, CIIPSIMOBAHUX Ha
peamizaiito  CBOr0  MOTEHILATY Y
BOJICHOOJIBHIN Tpi.

Moasixku. Hemae.
Konduikr inTepeciB. Hemae.
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Anomauia. Cmammsa  npucesaueHa  GUBUEHHIO  WIAXIG@  Oonmumizayii
MPEHYBAILHO20 npoyecy OJisl CMYOEHMCbKUX KOMAHO 3 backemboy, 80elbony ma
dymszany 3 Ypaxy8amHsM  IHOUBIOYANbHUX  OIOPUMMIYHUX — B1ACMUBOCHEL
CnoOpmcmMeHoK. J{oCniodiceH s 8USHAYAE 8ANCIUBICIb THOUBIOYANi3ayii mpeHysans ma
ni020MOoBKU, 30KpeMa 8paxy8anHs YUPKAOIAHHUX PUMMI8 Ma HWUX OLOPpUMMIUHUX
acnekmie, AKi 6U3HAYAOMb (DIi3I0N02TYHI MA NCUXON02TYHI 3MIHU Y CHOPMCMEHOK
npomsi2om 0006U. 3a80aHHAMU OOCHIONHCEHHS Nepeddayanocs mecmy8anHs 0i0102TYHUX
pummie cnopmcmeHoK 0isi BOOCKOHANEHHS MPEHYBAIbHO20 npoyecy. Y 00CnioxiceHHI
631U yuacmo 36 cnopmcmenox (14 6b6ackembonicmox, 12 eonetiboricmox, 10
¢dymzanicmok)  komano  Hayionanonoeo  yHigepcumemy  biopecypcie — ma
npupoookopucmyeanus Yxpainu. Ananiz 6ion02iuHux pummie cnopmcmeHoK 6KI04a8
PI3HOMAHIMHI NOKA3HUKU, SKI 00NOMA2aromo 3po3ymimu ixui ¢ghizionociuni peaxyii ma
BUHAYUMU ONMUMANbHULL 2papik mpenysanb ma gionouunky. Cepeo HUX Oyiu 83ami:
YCC, pummiyni 3MiHu memnepamypu miia (8UMIDIOGAHHS MmMeMnepamypu mina
npomsicom 000U O0as BUBHAUEHHST YUPKAOJIANbHO2O DPUmMMYy MeNnio8020 00OMIHY),
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PUMMIYHI 3MIHU KPOB'SSHO20 MUCKY (CNOCMEPEeNCeHHs 3a 3MIHAMU apmepialbHO20
MUCKY HPOMs2OM 000U OISl 8U3HAUEHHS YUPKAOIANbHO20 pUMMY KapOio8ACKYIAPHOL
AKMUBHOCMI), NOKA3HUKU AKMUSHOCME ma cHY (8USHAYEHHS PEAHCUMY AKMUBHOCIE MA
CHY, 8KIIOUAIOYU 4acC NPOOYONHCEHHS, YaAC 3ACUHAHHA MA MPUBANICMb CHY), CULA KUCHII
(Kucmvo8a OuHamomempis), CmpudOK y 008HCUHY 3 MICYS.

Cmamms pozensioae pe3yromamu 00CAi0NCeHHs, AKI 6KIIOUAIOMb 8 cebe aHaui3
ONMUMANILHO20 YACy 0N NPOBEeOeHHs MPEHY8aHb, YNPAGIIHHA 6MOMOI0 ma
BIOHOBNEHHAM, AO0ANMAYi0 MPEeHYBANbHUX npocpam 00 Oiopummie ma 6niue Ha
ACUXOI02IYHY 20MOBHICMb. 3p00aeH] BUCHOBKU BKA3VIOMb HA me, W0 THOUBIOYAlIbHUL
nioxio 00 mpeHy8amb, 0A308aHULN HA  OIOPUMMIYHUX  GIACMUBOCIAX  MA
ACUXOMOMOPHUX AKOCMAX, MOXMCE NOKPAWUMU pe3yIbMaAmMUueHIiCmb CHOPMCMEHOK Y
suwezeadanux xomauoax.l{s cmamms cnpsamosana Ha mpeHepis, HAYKOBYIE md
Gaxisyie 3 izuunoi ni020MOSKU, WO 3AYIKABIEeHI 6 I[HHOBAYIUHUX Memooax
ni020MOBKU CNOPMCMEHOK, CHPAMOBAHUX HA 6PAXYB8AHHA IXHIX I[HOUBIOYANbHUX
Oiopummis 0Jis1 00CACHEeHHS ONMUMAILHUX pe3ylbmamis y backemooii, 601etooni ma
Gdym3zani.

Knrwouoei cnosa: mpemnysanus, cnopmcmenxu, backemoon, goneiibon, gymsar,
Oiopummu, cmyoeHmu.
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Abstract. The article is devoted to the study of ways to optimize the training
process for student basketball, volleyball and futsal teams, taking into account the
individual biorhythmic properties of female athletes. The study determines the
importance of individualizing training and preparation, in particular, taking into
account circadian rhythms and other biorhythmic aspects that determine physiological
and psychological changes in female athletes during the day. The tasks of the study
included testing the biological rhythms of female athletes to improve the training
process. 36 sportswomen (14 basketball players, 12 volleyball players, 10 soccer
players) of the teams of the National University of Life and Environmental Sciences of
Ukraine took part in the study. The analysis of the biological rhythms of female athletes
included various indicators that help to understand their physiological reactions and
determine the optimal schedule of training and rest. Among them were taken: heart
rate, rhythmic changes in body temperature (measurement of body temperature during
the day to determine the circadian rhythm of heat exchange), rhythmic changes in
blood pressure (observation of changes in blood pressure during the day to determine
the circadian rhythm of cardiovascular activity), indicators of activity and sleep
(determination of activity and sleep mode, including time of awakening, time of falling
asleep and duration of sleep), hand strength (hand dynamometry), standing long jump.

The article examines the results of the study, which include an analysis of the
optimal time for training, fatigue and recovery management, adaptation of training
programs to biorhythms, and the impact on psychological readiness. The conclusions
drawn indicate that an individual approach to training, based on biorhythmic
properties and psychomotor qualities, can improve the performance of sportswomen
in the aforementioned teams. This article is aimed at coaches, scientists and physical
training specialists interested in innovative methods of training female athletes aimed
at taking into account their individual biorhythms to achieve optimal results in
basketball, volleyball and futsal.

Keywords: training, female athletes, basketball, volleyball, futsal, biorhythms,
students.

Beryn nepeadayae MMOETHAHHS

VYnpaBiiHHs 1T OTOBKOIO npodecioHanizmy TPEHEDIB,
CIIOPTCMEHOK B ITPOBUX BHJIaX CIOPTY € 1HJMBI1yaJIbHOT'O 1IX0y Ta
CKJIaJHUM 3aBJIaHHSAM, $IKE BHMArae BpaxyBaHHS KOMIUJIEKCY (PakTopiB, IO
KOMIUJIEKCHOTO MIiAXOAY Ta PO3YMIHHS BILINBAIOTh Ha iXHIA yCHiX.

PI3HOMaHITHUX aCIEKTIB TPEHYBaHH,
KOHKYpEHLII Ta 0COOHUCTOr0 PO3BUTKY.
EdexTruBHE ympaBiiHHS MMATOTOBKOIO
CIIOPTCMEHOK B ITPOBUX BHJIAX CIIOPTY

[nauBiAyanbHUN TiAX1A 10 TPEHYBaHHS
CIIOPTCMEHOK B IIPOBHX BHJaX CIIOPTY
BaKJIMBUI IS JIOCSITHEHHS
MaKCHUMAaJIbHUX PE3yJIbTaTIB 1 PO3BUTKY
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iXHbOrO mMOTeHIlany. Takui miaxizg
nepenbavae BpaxyBaHHS OCOOTUBOCTEH
KOXHOI CIIOPTCMEHKH, $KI MOXYTh
BKJIFOUYATH B ceOe (Pi3uuHi, ICUXOJIOTTYH1
Ta TexHI4YH1 acnekTu. Cepel KIIOUYOBUX
aCMEKTIB 1HIUBITYyAIBHOTO MiJAXOAY 10
TPEHYBaHHSI CIHOPTCMEHOK BUAUISIOTH

IIPOBECHHS 1HAUBITyaIbHOTO
MEIUYHOTO  OIVISIAYy  Ta  aHami3y
G13UYHOTO  CTaHy JUIsl BU3HAYCHHS
CUJIBHUX 1 CIIa0KHX CTOpIH
CIIOPTCMEHOK, po3pobKa
IHIUBIyaNbHOI mporpaMu  (Pi3uyHOI
MIJITOTOBKHA, BPAaXOBYIOUH  TOTpeOH
CIIOPTCMEHKH B 3aJIE)KHOCTI BiJ] BUIY
CIIOPTY, TO3HUIIIT Ha oJt,
1HIMB1 Ty alTbHUX 0COOJIMBOCTE,
B3a€EMO/I1s 3 TICUXOJIOTOM IS
BUSIBIICHHS 1 PO3B's3aHHS

MICUXOJIOTIYHUX MPoOsIeM, 301IbIICHHS
MOTHBAIlli Ta MIATPUMKH TICUXIYHOTO

310pOB'A, HaBYaHHS TEXHIK
KOHIIEHTpAIlli, = CTPECOCTIHKOCTI  Ta
Bi3yasizaiii TUIA MOKpaIIeHHS
CIIOPTUBHHUX JOCSATHEHb, IPOBEICHHS
TPEHYBaHb, CIIPSIMOBaHUX Ha
MONIMNIIEHHS  TEXHIYHUX  HABHYOK
KOXKHOI TpaBUMHI  BpaxoBYIOUM il

IHIUBITyanbHI 0COOIMBOCTI, pO3pOOKa
IHIUBIIyaTbHUX CTpaTeriii, po3podOxa
0COOJIUBOI rpu TUTSt KOXKHOT
CHOPTCMEHKHM BpaxOBYIOUM 1ii CHIIbHI
CTOPOHM Ta TaKTUYHI MOXKJIHBOCTI,
3a0€3IMeUeHHS MOXKJIUBOCTI CIIJILHOI TPU
JJIS. PO3BUTKY BMIHHS B3aeMOJII Ta
KOMaHTHOTO yXy, po3poOka
PI3HOMAHITHUX TPEHYBAJILHUX 3aBJaHb
JUIS. YHUKHEHHS PYTHHHU Ta TiATPUMKH
MOTHBAIT].

Orxe, I1HIMBIAYyAIbHUH — TiaXiA
JT03BOJISIE ONTUMI3YBATH TPEHYBaIbHUMN
npouec, IMIJBHUILYBaTH MOTHUBALIIO 1
JOCSTaTH  Kpalux  pe3yibTaTiB B

IrPOBUX BHUAAX CHOPTY [JIs KOXKHOI
CIIOPTCMEHKH.

Pa3om 3 TiM citijt 3ayBaXKUTH, 110 B
KOJICKTUBHHUX 1rPOBUX BHJIaX
IHIUBIAyaJIbHUN MiAXIJ HE TOBUHEH
CYyIIepEeUUTH KOMaHAHOMY. Y IbOMY

BUITAJIKY 1HIMB1 Ty asi3aris
TPEHYBAJIBHOTO porecy Mae
CIIPSIMOBYBATHUCS Ha PO3KPUTTS
PE3CPBHUX  MOXJIMBOCTEH  KOXKHOT

CIIOPTCMEHKH 3 METOI0 I ABUIIICHHS
SKOCT1 YIpPaBIiHHA BCIMAa CTOPOHAaMHU
MIITOTOBKM KOMaHIM B MUIOMYy. A
BI/ITAK, 1HIUBI Ay ai3ais
TPEHYBAJIHHOTO porecy TUISt
CIIOPTCMEHOK B ITPOBUX BUJAX CIOPTY,
TaKuX SK 0OackeT0o0j, BOJIEHOON Ta
dyT3an JOTIOMarae HE e
MaKCHMI3yBaTH iXHIi MOTEHINAJ, aje i
3a0e3mnedye 310poBHil 1 30amaHCOBaHUMN
PO3BUTOK BCI1€T KOMaH/IH.

Hapasi, B IrpoBHX BHIaX CIOPTY,
0arato KOMIIOHEHTIB TPEHYBAJIbHOTO
mporecy, TaKuX K TPHUBAIICTh
TpEHyBaHb, 00CIT (p13UMYHOI AaKTUBHOCTI1
Ta 1i IHTEHCUBHICTH, JOCSIJIM CBOTO

gimity. Takum  4YWHOM, TOTPIOHO
MEPEOCMUCITUTH cTparerii IS
T IBAIIEHHS e(heKTUBHOCTI

TPEHYBAJILHOTO IMPOIECY CHOPTCMEHOK.
baraTo ekcniepTiB BBaXaroTh, 110 OJHUM
3 HaWOLIbII OOIUSHUX HANPAMKIB Yy
IIbOMY BIJHOIICHHI € OpIi€HTAaIlis Ha

IHIMBIAYallbHI ~ MOJIMBOCTI  KOXKHOI
CIIOPTCMEHKH, BPaXOBYIOYU 11
BIIITOBITHICTH HaBaHTAXKECHHAM 1

BUMOTI'aM, SIK1 CTaBJISATHCS Iepea HCIO.

Oraspg jgiteparypu
3ycuiis 3 H1BUIIECHHS
€(PEKTUBHOCTI TPEHYBAJIBHOI'O IPOLECY
JUIsL CHOPTCMEHIB BIIOOpaxaroTbCs y
CIIOPTUBHIN HayIll, a TAKOXK y Cy4dacHii
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CHUCTEMI CIIOPTHBHOT'O TPEHYBaHHS, JI¢
NPUHLIMIT 1HAMBITyani3amii BBa)Ka€ThCs
oauuM 13 ocuoBuux (Ilmatonos, 2020,
Oumiitauk, Boritenko, 2020).

Jlo cboroaHi B CIOPTUBHIA Hayll
MPOBEJEHO 3HAYHY KUIBKICTh
JTOCITIKEHb, Kl PO3TJISIaid MUTaHHS
IHIMBIAYalbHOTO MIAXOMYy TMiJ  4ac
MiTOTOBKH  CIIOPTCMEHIB, OyIb TO
IPSIMO YW OIOCEPEIKOBAHO. Y JEIKUX
nociaimkerHax (Kosima, ta 1H, 2019,
Pemernsik, 2023, CtpenpHukoBa, 2022)
daxiBii mpocto (IKCYIOTh HAasBHICTD

PI3HOMaHITHUX 1HIUB1 Ty AIbHUX
0COONMBOCTEM y  CIHOPTCMEHIB 1
I1JIKPECITIOIOTh BaYKJIMBICTH ix
BpaxyBaHHS IS 1 ABUILIEHHS
e(heKTUBHOCTI1 HABYAJIbHO-
TPEHYBJIBHOTO TpoIrecy. B  iHmUX
JIOCITIIKEHHAX (AnaHko, 2019,

Opnenko Ta iH., 2022) npeacTaBHUKH
CIOPTUBHOI ~ HAayKHM  BHUCIIOBIIOIOTH
crpoOM 3HAWTH CIIOCOOM I ABUIICHHS
€()eKTUBHOCT1 PI3HUX BHU/IIB M1JITOTOBKU
Ta 3MarajbHOI JISJIHOCTI, 0a3ylHO4HCh

Ha BpaxyBaHHI THAWBI Ty JTbHIX
0COOJIMBOCTEN aTJIETIB.
Jlocnmikyroun  BaXKJIUBY  POJib

IHIWBITyaTbHOTO MIAXOAY B TOCATHEHH1
BUCOKHUX pE3YyJbTaTIB CIOPTCMEHIB Ta
ONTHMAJIBHOTO  PO3BHTKY  IXHBOTO
CHOPTHUBHOI'O MOTEHIially, BueH1 (Xiyc,
uce, 2023, Iuch, 2023) Hamaramucs
BIZIIIOBICTH Ha MUTAHHS K1
1HAUBITYaJIbHI (P13UYHI OCOOIMBOCTI Ma€e
CIIOPTCMEH, K1 TICHXOJIOT1YH1
0COOJIMBOCT1 BaXXJIMBI JIJI1 CIIOPTCMEHA,
Kl TEXHIYHI HAaBUYKHM NOTPEOYIOTh
yBarm  Ta  BJOCKOHAJCHHS,  SIKI
IHIUBIAyaJIbHI Il Mae  KOXEH
CIIOPTCMEH, sIK1 (Pi3UUHI 0OMEKEHHS a00
noTpedu BpaxoBYIOTHCS MPU PO3POOII
TPEHYBAJIBHOTO IIAHYy, SKI METOIMU Ta

cTparerii HaWOULIbII eQEeKTUBHI s

KOHKPETHOTO CIIOPTCMEHa, SIK
3a0e3MeunT MOTHBAL IO Ta
IICUXOJIOTTYHUN KOM(POPT CIIOPTCMEHA B
TPEHYBaJIbHUX nporecax, K

MIITPUMATH 1HIWUBITYaJIbHUA PO3BUTOK
B paMKax KOMAaHJIHOTO CEpeJOBHIIIA.
BigmoBial Ha Il NUTAHHA TO3BOJIUIA
OTpUMATH PE3yJbTaTH 1HAMBIAyai3alii
TPEHYBAJILHOTO IPOIIECY, IO BPaXOBYE
yCl acmeKkTd Ta TOTpedu KOXKHOTO

CIIOPTCMEHA.
Jocmmkyroun OCHOBHU
1HIMB1 Ty ami3anii TPEHYBaJILHOTO

IPOIECY I CIIOPTCMEHIB, EKCIEPTH
(KoBanpoB, 2020, IlimeoBa, 2020) B

ICPOBUX BHJAX CIOPTY HNPHUIISIN
0COOJIUBY yBary aHamizy
BHYTPIIIHHOBUIOBOI  BapiabeIbHOCTI

Opra”iamy, sKa Ma€ SKICHMA 1
KUIbKICHUWA Xapaktep. BoHu BuBuanu
Pi3H1 TUIU MPOMOPIIH 1 CTPYKTYPH Tija
y TPEICTaBHUKIB PI3HUX BUIIB CIOPTY,
BBAXKAIOUM, 1[I0 PYXOBI  3/110HOCTI
CIIOPTCMEHIB CYTT€BO 3ajexkaTh BIJ
iXHIX 1HIUBITYaTbHUX MOPQOIOTIUHHUX
0COOIMBOCTEH.

[Ipote HasiBHUI piBEHb HAYKOBOTO
JOCIIKEHHST ~ I[bOTO  THUTaHHS  HE
J03BOJISIE B TIOBHIM Mipi BUPIIIUTH
npoOsemMy 1HAUBIAyati3alii TPeHYBaHb
JUIsi CHOPTCMEHIB B ITPOBUX BHUIAX
criopty. lle 06yMOBIIEHO THM, 11O B ITUX
BUJIaX CHOPTY €(PEKTUBHICTh 3aJICKUTD,
3 OJHOro OOKy, Bl PE3yJbTaTUBHOCTI
KOJIEKTUBHUX B3a€MOJIH, a 3 IHIIOIO —
BiJI PiBHS TOTOBHOCTI Ta €()EKTUBHOCTI
1HIUBIAYalbHUX i, SKI BUKOHYIOTH
rpaBlii MalOYH Pi3HI poJi B KOMaH/I.

P. M. Craciok (2019) mposis
JOCITIJIKEHHS 3 METOI0 TEOPETHUYHOIO Ta
EKCIIEPUMEHTAJILHOTO  OOTPYHTYBaHHS
I1JIXO1B 1HAWBI Ay asTi3allii maIroTOBKH y
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KOMAHIHUX CIOPTUBHUX irpax. Moro
poOoTa TpPYHTYEThCS Ha BpaxyBaHHI
B1IIIOBITHOCTI 1HIUB1 Ty AIbHUX
MOKJIMBOCTEN CIIOPTCMEHA B KOHTEKCTI
KOJICKTUBHOI ~ TpH, 10 BH3HAYAE
¢()EeKTUBHICTh KOMaHJHOI 3MarajbHOI
JTISUTBHOCTI  Ta CIPHUSE JIOCATHEHHIO
BHCOKHUX CIIOPTUBHHX PE3yJIbTATIB.

Ilimx Yac OIHKH 3MaraJbHUX
pe3yJbTariB a00 e(heKTUBHOCTI 3MaraHb,
3a3BHYAN BpPaxoOBYIOTh piBEHb
TOTOBHOCTI CIIOPTCMEHa, H0TO
TpEHYBaJIbHI JIOCATHCHHS Ta BUCTYIIH Ha
KOHTPOJIBHUX 3MaraHHsax. Ha ocHOBI
BOTO aHaJI3yI0Th MOTEHIIHHI
MO>KJIUBOCTI CIIOPTCMEHIB 1
BCTAHOBJIIOIOTh HOPMATHBH, a TaKOX
CTaBJIATh 3aBAaHHA. OgHAK HE 3aBXKIH
CIIOPTCMEHAM BJA€ThCS BTIUIUTH BCi
wianu 'y >kutta. Ha mpaktumi 6araro
TPEHEPCHKUX TAKTUYHUX 3arOoTOBOK i
3aBAaHb 3aJMINAIOTHCI HEBHKOHAHUMHM
yepe3 HECBIJIOMICTh 3aKOHOMIPHOCTEH
ajanTariii CriopTCMEeHa J0 Pi3HUX YMOB
Horo xutTeaisuibHocTI. [HOA1 paxiBili HE
MOBHICTIO PO3YMIIOTh, M0 aJamTarlis

OprasHi3My CHOpPTCMEHa JI0 YMOB,
BKJIFOYAIOUH BUCOKI ¢b13nuHi
HAaBaHTAKEHHs, 3a0€3Me4yeThCs  HE

OKpeMOI0 (hYyHKIIOHATBHOI CHCTEMOIO,
a YITKO Y3TrOJKEHHMMH Yy TPOCTOpI Ta
yaci, OiANOPsIAKOBAHUMHU OJHE OJIHOMY
CHeIiagi30BaHUMHU M1KCUCTEMHUMU
GbyHKIIIOHATBHUMHU YTBOPEHHSIMH.
Po3yMiHHA Ta paBUIIbHA IHTEPIIPETALIiS
ncuxo(i310J0TIYHUX TPOIIECIB T Yac
amanTaiii 70  TpPEHYBaJbHUX  Ta
3MaraJlbHuX  HaBaHTAXEHb  YacTo
HEMOXJIHMBI 0€3 pO3yMiHHA 010JOTTYHHUX
purmiB (Uyxmannesa, 2018). Came Tomy
CydyacHE  CIOpPTHBHE  TpPEHYBaHHS,
CIpsSMOBaHE Ha JOCATHEHHS BHCOKOI
PYXOBO1 pe3yJIbTATUBHOCT1, BUMArae BiJl

CIIOPTCMEHA BEJIMKOTO, 1HO/I1
TPaHUIHOTO HATPY>KCHHS BCIX
Gb1310JI0T1TYHUX pe3epBIB 1 TMCUXIYHUX
MO>KJIMBOCTEH, 11(0) BHUMarae
BCTAHOBJIEHHSI TAPMOHIi MI’)K TOTOYHOIO
GyHKITIOHATBHICTIO OpraHizmy
CIIOPTCMEHA Ta BIUIMBOM TPEHYBaJIbHUX
¢dakropiB (CeniB, 2019, lluranesxo,
2020).

Ak CTBEP/IKYIOTh BYCHI
(Pomanenko, 2019, ®denopuyk Ta iH.,
2021, Yyuya, 2016) BupilIcHHS 3aBIaHb
1HJIUBI Ay JIbHOTO X0y B
TPEHYBAJIBHOMY  MPOILIECI  MOKJIMBO
yepes 3a0€3MeueHHs SKOCT1
MPOCTOPOBO-YaCOBOT opranizarii
cioprcMena. lleit miaxig BpaxoBye
1HIMBIyalibHI OCOOJIMBOCTI Ta TOTPEOU
CIIOPTCMEHA, CTBOPIOIOYH ONTUMAIbHE
CEepeloBUILIE MJII HOro pO3BUTKY Ta

JIOCATHEHHS MaKCHMaJIbHHUX
pE3yNbTaTIB.

BuByaroun  OUKIIIYHI ~ aCIIEKTH
Ol0JIOTIYHMX SBMII, TakKl SK COH,
MIPOKHU/IaHHS, poborta cepls,

TEMIIEpATypHUA PEXUM Tija Ta 1HIII
¢i3ionoriudi  QyHKIIi, SKI  MarTh
BHYTPIIIHI PUTM J103BOJMJIO BYEHUM
(Pemernsak, 2023, IluraneHko Tta iH.,
2020, 2021, UYyxnanmeBa, 2018)
3pO3yMITH, SK BHYTPIIIHI TOJMHHHUKH
BIUIMBAIOTh ~ HA  PI3HI aCIeKTH
GyHKITIOHYBaHHS Opraizmy
CHOPTCMEHA Ta HOTO aJanTallito A0 3MiH
B HAaBKOJUIIHBOMY CEpEIOBUII 1
TpPEeHyBaJIbHOMY MPOIIECi 30KpeMa.

Lle Mmoxe MaTy 3HaYyIIUH BIUJIMB Ha
MiATOTOBKY Ta BUCTYIH CIOPTCMEHOK y
ITpOBUX BHUAAX CHOPTY. BpaxyBaHHS
O10JIOTIYHUX PUTMIB Ta BHYTPIIIHIX
TOJMHHUKIB OpraHi3My rpaBUYMHb MOXKE
CIIpUATH  ONTUMAJbHIA  Oprasizaiii
TPEHYBaJIbHOTO poLECY Ta
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MaKcHMi3allli pe3yJbTaTUBHOCTI.
BpaxyBaHHsT NHMpKagHUX pPUTMIB
MOXeE JOTIOMOI'TH BU3HAYUTHU
ONTUMAJBHUM dYac Uil TpPEHYBaHb,
30KpeMa, Koju (i3uyHa Ta TMCHUXIYHA
TOTOBHICTh JIOCSTA€ CBOTO iKYy, IO

MOXKE€  BapiloBaTUCS IS KOXHOI
CIIOPTCMEHKH. 3abe3neueHHs
JOCTaTHROTO Ta SKICHOTO CHY €
KJIIOYOBUM €JIEMEHTOM JUTS

BIJIHOBJICHHS Ta pereHepaliii opraHizmy.
Po3yMiHHS G10pUTMIB MOXE BKa3aTH Ha
onTUMalibHUM rpadik cHy. BpaxyBaHHs
APKAMICAYHHUX Ta 1HIIUX PUTMIB MOXKE
OyTH KOPUCHUM TIpU IUIaHYyBaHHI
TPEHYBIBHUX ITUKIIB Ta BHU3HAYCHHI
nepioiB BIJIMIOYHHKY. Baxmnuso
BpaxoOBYBaTH BHYTPILIHI PUTMHU MpHU
IUTaHyBaHH1 rpadiky 3MaraHb, OCKUIbKU
BOHU MOXYTh BIUIUBATH Ha (i3MUHYy Ta
NICUXIYHY  TOTOBHICTb, BpaxyBaHHS
OlOpUTMIB MOXKE TaKOXX BKa3aTH Ha
ONTUMAJIbHUM Yac Il Xap4dyBaHHS, 110
BIUTMBA€ HA CHEPreTHMYHUH OalaHC Ta
BIJIHOBJICHHSI OpraHi3My CIIOPTCMEHOK
(ILLmroHCHKA, Xammyxi, 2019).

TakuM  4YMHOM, pO3YMIHHS 1
BUKOPUCTAHHS NPHUHIMIIB NPOTIKAHHS
IHOUBITyaNbHUX  JKUTTEBUX  PUTMIB
MOK€ JIOMOMOTITH 1HIWBITyali3yBaTH
CIIOPTHUBHY TIJTOTOBKY CIIOPTCMEHOK,
3a0e3Mevuyrour ONTUMAaIbHI YMOBH IS
iXHBOTO (I3BUYHOTO Ta TICHXIYHOTO
po3Butky. lle Moxke mnposBIATHCS B
po3po01i  rpadiky TpeHyBaHb, SKUU
BpaxoBye  OIOJIOTiYHI  pUTMH  Ta
IHIUBIAyaJIbHI TIIKOBI YacH aKTHMBHOCTI
CIIOPTCMEHA, B aJlanTallil TpeHyBaJIbHUX
BIIPaB Ta METOAUK 110 (Hi310JOTTUHHUX

0COOJIMBOCTEM KOHKPETHO1
CIIOPTCMEHKH, BPaxXOBYIOUH i1
OlOMEXaHIYHl  XapaKTepUCTHKH, B
po3pooITi MePCOHATI30BaHUX

TPEHYBAIbHUX 3aB/1aHb, K1
BIJIMOBIIAOTh MOTpebaM Ta  IUISIM
KOXHOI CHOPTCMEHKH, B 3aCTOCYBaHHI
CYyYaCHHUX TEXHOJIOTIH, SKl J03BOJISIOThH
BIJICTEXKYBaTH Ta aHaJIi3yBaTH
IPOCTOPOBO-YACOBI napaMeTpu
BUKOHAHHSI TPEHYBaJIbHUX 3aBllaHb, B
MO>KJIMBOCTI aJanTyBaTH TPEHYBalbHI
[UTAHK Ta 3aBIAHHSI B 3aJIEKHOCTI Bl
peakiii Ta ToOTped CIOPTCMEHOK Ha
pI3HUX eTamnax MIATOTOBKH, B PO3pOOIII
IHIUBIAYaJIbHUX TPOrpaM BIJTHOBJICHHS
Ta peabimirartii, BpPaxoBYIOUYHU
IPOCTOPOBO-YACOB1 ACIIEKTH 3/I0OPOB's Ta
(G13MYHOTO CTaHy.

[TinTBepmKEHHS
CIIOCTEPITraloThCs B pe3ynbTarax
JOCITIJIKEHb (I'apnycoga, 2021,
Pemetnsk, 2023), 1e BCTaHOBJIEHO, IO
ajanTaliifHi  3MIHM B OpraHi3mi
CIIOPTCMEHIB,  BUKJIMKAaHI  BIUIMBOM
Ol10pUTMIB, BH3HAYAIOTh  HANPSIMOK
1HIUBI Ay ami3anii TPEHYBaJIbLHOTO
mporecy. AHami3  3aKOHOMIpPHOCTEH
olopUTMiB JOTIOMarae BUSIBUTHU
ONTUMAJbHI  1HAWBIIYyalIbHI PEKUMU
HABAaHTAXKEHHSI Ta BIATIOYMHKY, a TAKOXK
PO3KPUTH  MOXJIMBOCTI €()EKTUBHOTO
BUKOPUCTAHHS €K30TCHHHUX PUTMIB JJIS
yIpaBIIHHS b13UIHUM CTaHOM
CIIOPTCMEHAa Ta MOro BiJHOBJICHHIM
nicis IHTEHCUBHHX (b13UYHUX
HABaHTA)KCHb.

Ak 3a3HavaroTh (QaxiBii 3 IUX
nutanb (Mimyk, 2022, Ilomeniukosna,
2019, Iloceskin, 2022), moCATHCHHS
1HJIUBI Ay JIbHOTO X0y B
TPEHYBaJIbHOMY TPOLIECi CIIOPTCMEHIB
ITPOBUX BHJIB CIOPTY MOXe OyTu
JIOCSITHYTO 32 TAKUX YMOB:

- BU3HAUCHHS 1HJWBIIYaJbHOIO
PUTMY aKTHBHOCTI Ta CTaHy CIIOPTCMEHA
IIPOTSATOM JIO0H;

IbOMY
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- BigOip HaHOLIBII €(EeKTUBHUX
3ac00iB  Ta METOAIB TPEHYBaHHS,
BU3HAYECHHSA CII1BBITHOIIIEHHS
TPEHYBAJIBHOTO HABAHTAXKEHHS Yy PI3HI
nepiogn  OararopiyHuX  OlOpUTMIB
CIIOPTCMEHIB,;

- omnTuUMizaris PEXKUMIB
HABaHTAKCHHS Ta BiJITOYHMHKY,
XapyyBaHHS Ta 3ac001B BiTHOBJICHHS Ha
OCHOBI 00JTIKYy O10pUTMIB CIIOPTCMEHA;

- BHU3HAYCHHI ONTHUMAJIbHUX
nepiojiB TSt BJIOCKOHAJICHHS
CIIOPTHBHO1 TEXHIKH;

- JIOCIIKEHHS PI3HHUX
Halle(DEKTUBHILNX PUTMIYHHMX BILJIMBIB
KepyBaTH EMOIIHHIM CTaHOM

CIIOPTCMEHA, MIBUJIKICTIO TIEPECYBaHHS,
B1IHOBJIFOBAJIbHUMU TMTPOIIECAMH.

[Topy4d 3 HaKOMUYEHHM JOCBIIOM
Ta pe3yJbTaTaMHu JIOCIIKEHb B 001aCTi
1HIMB1 Ty ami3anii MIATOTOBKH
CIOPTCMEHIB B KOMaHJHHX BHJIAX
CIIOPTY, 3AJIUIIAIOTHCS] MaJI0 BUBUEHUMHU
NMUTAHHS BpaxyBaHHS 1HIMBIAYaTbHUAX
O10peTMIYHUX oco0uBOCTEH
CIIOPTCMEHOK, SIKI TPEHYIOThCS B
CTYJIEHTCbKUX ITPOBUX KOMAaH/IaX.

AKTyanpHICTh MNPOOJEMU TaKOXK
1 ITBEPIKYETHCS HEOOX1IHICTIO
BUSIBIICHHS Ta 3aCTOCYBaHHSA
ONTUMAJIbHUX (POpPM 3aHsTH, 3aCO0IB Ta
METO/I1B TPEHYBaHHS y CI1BBIIHOUIEHH1
3 ONTUMAJIbHUM obcsarom Ta
1HTEHCUBHICTIO TPEHYBaJILHOTO
HABAaHTAKCHHS 3 METOI0 MOKpAIICHHS

SIKOCTI HaBYATHHO-TPEHYBAJIBHOTO
porecy KIHOYUX CTYJICHTCHKHUX
koMmaH. Lle miacHITIoeThCS TaK0X THM,
10 CTYJIC€HTCBHKI KOMaHIHA
(GYHKIIOHYIOTH B YMOBax MOCTIMHOIO
4acoOBOT0 nediury. Komaunon

KOMITICKTYIOTBCSI CITOPTCMEHKAMHU, SIKi
MalTh PI3HUA PIBEHb CIIOPTHBHOI

I1rOTOBJIEHOCTI, TOMY MIATAHHS
IHIWBITyaIbHOTO MIX0y B CIOPTUBHIN

MIJITOTOBIIl TaKOTO KOHTHUHTEHTY €
Ba)KJIMBUMH, OCKUJIBKH BOHU
BHU3HAYAIOTHCS MOCTIMHUM
MIBUIIEHHAM BHUMOI 0 TEXHIKO-

TaKTUYHOT MIATOTOBJIEHOCTI TPaBYMHb B
yMOBax OOMEXEHOi KIJIbKOCTI TOJUH
TPEHYBIBHUX 3aHITh Ta HAIMPY>KEHOT
HaBYAJILHOI JISUILHOCTI.

MeTta DocJaisKeHHs
MeTor0 HaIoro T0CiKEHHS 0YJI0

BUBUYCHHS HIIAX1B TTOKpAIICHHS
TPEHYBAJIBHOTO TIPOIIECY 3 ypaxyBaHHIM
1HIUBI Ay JTBHUX Ol0pUTMIYHHUX
BJIACTHUBOCTEMN CIIOPTCMEHOK

CTYJEHTChKUX KOMaHj 3 OackeTOoiy,
BOJIeHOOMyY Ta hyT3amy.

Marepiajiu Ta MmeToaHn

Meroaamu Oynv: BUBUEHHS, aHAITI3
Ta Yy3araJbHEHHS JHTEpaTypHUX Ta
JOKYMCHTAJIBHUX  MaTepiajiB  I10JI0
npoOJieMH JOCIIJKEHHSI, TeaaroriyHe
CIIOCTEPEKEHHS, neJIaroriyie
TECTYBaHHSA, METOJM MAaTeMaTHYHOl
CTaTHUCTHUKH.

BuBuenHns, aHami3 Ta y3araabHEHHS
JITEpaTypHUX Ta  JOKYMEHTAIbHHUX
MartepialiB 1010 npobJsieMu
JTOCHIIKEHHS OYJIO MMPOBEJICHO 3 METOIO
3’SICyBaHHS Ta y3arajlbHEHHS Cy4aCHHUX
ySIBJIGHb, JOCBIly ¥ MiJIXOAIB IIOJIO
BpaxyBaHHs 1HIUBIAYaJbHUX O10pUTMIB
B TPEHYBAJIBLHOMY MPOIIECI CIIOPTCMEHOK
ITPOBUX BHUJIIB CIIOPTY.

MeTton IeJaroriyHux
CIIOCTEPEKEHD 3aCTOCOBYBABCS
BIIMOBIAHO 70  3arajJlbHOMPUMHATHX
pEeKOMEeH Al . CrioctepekeHHs
MPOBOJMIINCS 3 METOK OTPUMAaHHS
iHpopmarii po oprasizarliro
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TPEHYBaJIbLHOTO  Mpolecy,  o0csry
HABaHTAKEHHS, XapakTep 1
CIPSIMOBAHICTh TPEHYBAIBHOI POOOTH
Ha PI3HUX eTanax piuHoro UK.

3aBaHHAMU JOCTIKEHHS
nepenbdavanocs TECTyBaHHS
010JIOTIYHUX PUTMIB CIIOPTCMEHOK JJIsI
BIOCKOHAJICHHS TPEHYBaJIbHOTO
nporecy. Y AOCTIHKEHH] B3SUTH y4acTh
36 cnoprcmenok (14 GackeTOomiCTOK,
12 Bonenbomicrok, 10 ¢yT3amicToK)
KoMaHJ HalloHanbHOro YHIBEPCHUTETY
OiopecypciB Ta MPUPOJOKOPHUCTYBAHHS
Ykpainu.

TecTyBaHHS O10JIOTIYHUX PHUTMIB
MIPOBOTUIIOCS crocooom
CaMOBM3HAY€HHS  Ta  CaMOOIIHKU
CaMOIIOYyTTs, aKTUBHOCTI Ta HACTPOIO
npotsarom  go6u 3 Qikcami€eno y
pO3po0JICHOMY  IIOACHHUKY. AHam3
O10JIOTIYHUX  PUTMIB  CIIOPTCMEHOK
BKJIIOYAB PI3HOMAHITHI MOKa3HUKH, SIKi
JIONIOMAararoTh 3pO3yMITH ixHi
¢bi310JI0T1UHI  peakiii Ta BHU3HAYMUTH
ONTHUMAJIbHUM Tpadik TpeHyBaHb Ta
BinmounHkKy. Cepen HuUX Oynu B3STI:
UCC, puTMmidHi 3MiHU TEMIIEpaTypH Tijia

(BUMIpIOBaHHS ~ TeMmrmepaTypu  Tijia
OpOTATOM  1T0OW  JyUIsi  BU3HAYCHHS
UPKAIIaJIbHOTO  PUTMY  TEIUIOBOTO

OOMiHY), PHUTMI4YHI 3MiHHU KpOB'STHOTO
TUCKY (CIIOCTEpEXEHHS 3a 3MIHAMH
apTepiaibHOTO THUCKY NPOTATOM 100U
JUIsl BU3HAYEHHS LIUPKAA1aIbHOIO pUTMY
Kap/a10BacKyJISIPHO1 AKTUBHOCTI),
MOKa3HUKU  aKTHUBHOCTI Ta  CHY
(BU3HAUCHHS PEXUMY aKTUBHOCTI Ta
CHY, BKJIFOUAIOUH Yac MPOOYHKEHHS, Yac
3aCHHAHHS Ta TPUBATICTh CHY), CHIIA

KUCTI  (KUCTbOBA  JIMHAMOMETPIs),
CTpUOOK y  JIOBXHHY 3  MICII.
BuwmiproBanus JTaHUX [MOKAa3HUKIB

IMPOBOIJUIINCA IIPOTATOM HiI[FOTOB‘-IOFO

nepiony 13 yactoror 1 pa3 Ha 2-3
TOJIMHU, 32 BUHSITKOM Yacy CHY.

Ili moKa3HWKM  JIONIOMAararTh
CTBOPUTU TIPOdiJb O10pPUTMIB KOKHOTO
CIIOPTCMEHa, 110 MOKe
BUKOPUCTOBYBATHUCS TUTST
1HIMB1 Ty ami3anii TPEHYBaJILHOTO
mpolecy Ta  Makcumizamii  Horo
pe3yJbTaTiB.

Vei OTpHUMaHi B X0/l
eKCIIEPUMEHTATHHOTO JTOCITI HKCHHS
JaHi IS 00poO1I1 3
BUKOPHUCTAaHHSAM 3arajJbHOBIIOMUX
METO/IB MAaTeMAaTHUYHOi CTaTHUCTUKHU
(AHTOMOHOB, Kopo0OeliHikoB,
XMeNpHUIIbKA, XapKOBIIIOK-banakiHa,
2021). PospaxoByBanucs TaKi
noka3HukH: X — cepeaHe apupMeTnyHe;
S — cepenHbOKBaIpaTUYHE BIIXWICHHS,
M  — MOMUJKA PEeNpe3eHTaTUBHOCTI
cepeaHboro apudmeTuyHoro; t —
CTaTUCTUYHUI KpuTepiii CThIOJEHTA.
BiporignicTs BBaXkanacsi CyTTE€BOIO MPHU
I’ ITUB1JICOTKOBOMY PpIBHI 3HAaYUMOCTI

(p<0,05), 1m0 BU3HAYAIOCA IILJIKOM
HaIAHAM y O10JIOTTYHUX
JTOCITIIKEHHIX.

Pe3yabTaTu T2 00rOBOpEeHHS

Ornsan  miTeparypu  J03BOJIHUB
BCTAHOBUTH, W0 [HUPKAJIHI PUTMHU
IPEACTABISIIOTE  CO00K0  (Pi310JI0TIUHI
KOJIMBaHHS, AK1 MOBTOPIOIOTHCS
NpUOJIM3HO KOXHI 24 TOOMHM 1
BIUIMBAIOTh HA P13HI (PYHKUIi Opra”izMy
CHOPTCMEHa, TakKi K COH, TeMIepaTypa
TiJIa, BUPOOJICHHS] TOPMOHIB 1 (hi3uyHa

npare3 aTHICTb. L1 pUTMU
PEryIIOI0THCS BHYTPILIHIM
TOAUHHUKOM, SKUH Ha3MBAETHCS

nupkaaianauM  putmoMm  (Lluranenko,
2020).

Cnoprcmenu, 30Kpema
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CHIOPTCMEHKH B ITPOBHUX BHJIaX CIOPTY,
MOXYTh BIJUYBAaTH BIUIUB ITUPKAJHUX

pUTMIB Ha CBOIO b13uuny
nparne3aaTHICTh 1 CIIOPTHUBHI
IOCSATHEHHS.

BusiBineHo aesiKi KJIIFOYOB1 acIIEKTH,
MOB'SI3aHI 3 IUPKAJAHUMU PUTMaMH 1

(b13UYHOIO nparne3aaTHICTIO, 10
BKJIFOYAIOTh:
1. Temneparypy Tija:

TeMIlepaTypa Tila CIOPTCMEHIB MOXE
3MIHIOBATHCSI MPOTATOM [JHA, 1 Oararo

acniekTiB  (i3uyHOi  Tpare3aaTHOCTI
MOB'sI3aH1 3 II€10 TEMITEPaTypoIo.
2. ['opMOHaNIbHUIT ~ pIBEHbB:

BUPOOJICHHS PI3HUX TOPMOHIB, TAKUX K
KOPTHU30JI 1 TECTOCTEPOH, TAKOX IT1JIIaHe
IMUPKATHAM PUTMaM 1 MOXKE BIUTHMBATH
Ha (I3UYHY TTpare31aTHICTb.

3. MeHTanbHy  TOTOBHICTB:
IUPKagHI PUTMH  TaKOX  MOXKYTh
BIUIMBAaTH Ha IMCUXIYHY TOTOBHICTH Ta
KOHIIEHTpAIlil0, M0 € BaXKJIUBUMU
aCNeKTaMH JUIsl JIOCATHCHHS BUCOKHX
pE3yNbTaTIB y CIOPTI.

3a aHaNII30M JIITepaTypPHHUX JHKEpel
BJIAJ10CS 3’ SICYBaTH, 1110 JJI ONTUMI3AI]
(b13M4HOI TTpale3aTHOCTI CIOPTCMEHOK
NMOTPiOHO BpaxOBYBATH IUPKATHI PUTMHU
Py IUIAHYBaHHI TPEHYBaHb 1 3Marasb,
BUOWpAIOYM ONTHMAJIbHUN dYac IS
MaKCHMAaJIbHOI MPOTYKTUBHOCTI. Takoxk
BAXXJIMBO JOTPUMYBATUCS PEKUMY CHY
Ta TMPaBWIbHOI XapyoBOi MiATOTOBKH,
OCKUIBKH 11 ()aKTOpU TaK0X MOXKYTb
BIUTMBATH HA [HMPKAJAHI PATMH Ta
Gb13uYHy Nparne31aTHICTb.

PosyMiHHS mpupoaM IHMPKAJTHUX
PUTMIB CIIOPTCMEHIB Ta TPOBEJICHE
TECTyBaHHA Ha IMOYATKy JOCIiDKCHHS
JTIO3BOJIMJIO BCTAHOBUTH, 1110 Y OLIBIIOCT1
CIIOPTCMEHOK (81%) 3MiHa
temriepatypu Tima Ta YCC MarmTh

HUpPKaJIlaJbHy PUTMIYHICT. Y OKpEMHUX
Bumnagkax (6%) wHe Oyno BHUSBIEHO
UPKaTiaHHOT pUTMIYHOCTI. Y YOTHPHOX

CIHOPTCMEHOK  BKa3aHHUX  KOMaH[,
BIJI3HaYajacs 1HBEpCIA LUPKaIIaHHOTO
putMy 3  akpodazoro.  IuBepcis

UPKAJIIaHHOTO PUTMY 3 akpogasoro
O3Haua€ 3MIHY LILOTO PUTMY, TakK 1100
akpoaza crajza MPOTUIEKHOIO [0
3Bu4anMHol.  Hampukiman, sAxmo y
3BUYAMHOMY pexuMi akpodasza s
MIEBHOT0 MapaMeTpa (Temieparypa Tijia,
piIBeHb TOPMOHIB 1 T. J.) MPUIAJTAE Ha
cepeauHy go0u, TO TpU 1HBEpCIi
akpoda3za Oyze 3MillleHa Ha 1HIIMK Yac
no6u (Iluranenko ta ix, 2021).

[IpoBiBmIM  aHa/i3  OTPUMAHUX
pe3ynbTariB  Oyyno  3°5ICOBaHO, IO
1HBEpCisT IUPKAIIaHHOTO PUTMY MOXKE
BUKIIUKATU PAIl TpoOJeM, TaKuX SK
NOPYIIEHHS CHY, 3HI>KEHHS (13MYHOI Ta
KOTHITMBHOI  (YHKII, a  TaKoxX
npoOiemMu 31 37A0pOB'SIM. 3HAIOUU IIg,
MOJKHA CIIPOOYBaTH KOPUTYBATH PEKUM
CHy, TPEHYBaHHS Ta Xap4yBaHHS IS
BiJTHOBJICHHS HOPMaJIbHAX
UPKaJ{IaHHUX PUTMIB y CHOPTCMEHOK, B
SAKUX OyJIO BUSBIIEHO 1HBEPCIIO.

3a naHMMU TecTyBaHHS (I3MUHOI
mpare3aTHOCTI OyJI0 BCTAaHOBJICHO, 1110
y 74% 06ackeT0O0IICTOK MaKCUMaIbHUN
pe3ynbTaT B CTPUOKY Yy JIOBXKHUHY
crocTepiraBcst came o 16 romuHi, a y
26% — criocTepiraBcs B 1HIIN TOAUHU, Y
86% BONEHOOTICTOK — MOKA3HUKHU OyIn
KpaluMu y BedipHiid 9ac (18 roguna), a
y 14% — B inm11 roguHy, y 68% rpaBunHb
dbyT3aily — HaMKpaii pe3yJabTatd Oyiu
noka3zani o 19 roausi, a y 32% — B i1l
TOJIHHHU. IToka3znukn KHCTHhOBOI1
JTWHAMOMETPIl y OLTBIIOCTI
CIIOPTCMEHOK 3asBICHUX KOMaHJ OyiH
HAWBUIMMU came y BedipHii yac (17-18
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roa.). OtpuMani gaHl  J03BOJUIU
BU3HAYUTH 3aKOHOMIpPHICTb
BUHUKHEHHS IIMPKAA1aIbHOTO PUTMY Y
CIIOPTCMEHOK OOpaHMX BHUJIB CIOPTY.
30Kkpema CTalio 3pO3yMIJIUM 4OMY caMe
y BEUipHIi TOJIMHU OLTBIIICTD
CIIOPTCMEHOK TIOKa3aJldi MaKCHUMallbHi
MOKa3HUKHU mpare3natHocti. Came B i
TOJIMHU BiOYBAETHCS TPEHYBAHHS BXKE
MPOTATOM TPUBAJIOTO YaCy.

Ha HaCTYITHOMY erari
JOCITIJIKEHHS Oyso BHUBUYEHO
ncuxo(i3uYHUN CTaH CIOPTCMEHOK 3a
iXHIMA TOKa3HUKaMHU TCUXOMOTOPHUKHU
OpOTATOM 100U, M0 € BaXJIUBUM
€JIEMEHTOM TPEHYBaHHS Ta CIIOPTHBHOI
niaroroBku. llcuxoMoTopuka BKIIOYAE
B cebe B3aeEMOAII0 TNCUXIYHMX 1
GI3MYHAX TIPOIECIB, MO0 BU3HAYAETHCS
PIBHEM PO3BUTKY MOTOPHUX (DYHKIIIH Ta
NCUXIYHUX  TpPOLECIB B  Mpoleci
BUKOHaHH pyxiB (OmiitHuk, BoiiteHko,
2020). IToka3HMKH, IO BUBYAIUCS IS
aHai3y MCHUXOMOTOPUKH CITOPTCMEHOK
1a0MpaUCs BUXOASIYU 3 0COOTUBOCTEN
IrpoBOi  misUTBHOCTI 'y  OackeTboi,
BOJICHOOI ¥ (hyT3alll Ta BKIIOYAIIN:

- OIIHKY 3JIaTHOCT1 KOHTPOJIIOBATH
Ta KOOPAWHYBATH pyXH, IO MOXKE
JIOTIOMOT'TH BU3HAYHUTH piBEHb
MOTOPHUX HaBHYOK Ta HEHPOM'S30BOI
€(EeKTUBHOCTI;

- OIIHKY IIBHUJIKOCTI BHUKOHAHHS

pYyXiB Ta Yacy peakiii, 10 Moxe O0yTu
KOPUCHUM JJIsl OLIIHKU TCHUXOMOTOPHOI
MIBAIKOCTI Ta PEaKTUBHOCTI
CIIOPTCMEHOK.

- OIIHKY 3JaTHOCTI YTpUMYBaTH
CTIAKICTh Ta yMpaBisTu OalaHCOM B
PI3HUX CUTYaIlisiX, 0 € BAXJIUBUM JJIs
IrpOBUX BUJIB CIIOPTY;

- OIIIHKY TOYHOCTI Ta KOOPIWHAIII1
pyXIiB, 10 MOX€ BKa3aTH Ha PO3BUTOK
MOTOPHHMX HaBHUYOK Ta YMiHb;

- OLIHKY CHPUUHATTSA BJIACHOTO
Tila B TMpocTopi 1 B3aemomii 3
HABKOJIUIIHIM CEPEIOBUIIEM;

- OI[IHKY KOTHITUBHUX (YHKIH,
TaKMX $K YyBara, KOHIICHTpaIlii Ta
pilIeHHS TTPOoOJIeM.

[TcuxomoTOpHi SIKOCTI1
CHOPTCMEHOK ~ MOXYTh  BapilOBaTHUCS
OpoTsAroM  A00M  4Yepe3  BIUIMB
U PKaIaHHUX PUTMIB, SIK1

PEryIIOI0THCS BHYTPILIHIM FTOJIMHHUKOM
opra”iamy. A ToMy 1€ MOTpiOHO
BpaxoByBaTU B  IHAMBIAyaJIbHOMY
M1JXO/1 Mijl 4ac TPEHYBaHb.

Otpumani mokazauku (tabm. 1)
MICUXOMOTOPHUX SIKOCTEH CIIOPTCMEHOK
3aJIEKHO BIJ TOJMH A00M JTO3BOJIMIA
3pO3yMITH  BaXJHMBICTh  BpaxyBaHHS
1HIUB1AyJIBHOTO 1 JIXO/TY
TPEHYBAJIbHUX BIUIUBIB MpHU poOOTI 31
CIIOPTCMEHKaMH BKa3aHUX KOMaH].
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Ta6auusa 1. [Toka3HUKHM HaWKPALIOTO MPOSABY MCUXOMOTOPHUX SIKOCTEHN
CIOPTCMEHOK CTYIEHTChKUX KOMaH]I 3 OackeTO0iy, Boseibomy, ¢pyT3any B pi3Hi
TOJUHU 100U

Komanon
J‘;{ [IcuxoMOTOpHI SKOCTI Backerbon Bouneiibon DyT3an
X S |Tomuuu| X S |Tomuuu| X S | T'ogunu
1 | Yac mpocroi peakitii, ¢ 0,26 |0,57|16:10( 0,28 |{1,02|17:30( 0,31 | 1,32 | 15:00
2 | Yac peaxiii BUOOpYy, ¢ 0,61 |0,22|16:45| 0,65 |0,63|17:00| 0,62 | 0,97 | 15:35
3 | Konnentpanis yBaru, mc | 273,0 | 9,23 |15:40 | 246,1 |4,87|16:30 | 266,8 | 5,37 | 15:25
4 | CTiliKiCTh yBaru, Mc 28,4012,19|15:40|37,80|1,71| 16:35|36,80| 1,96 | 15:20
5 | Peakwianaob’ekr,mo | g6 1071117:00| 0,7 |0,3318:00| 0,62 | 0,83 | 16:00
pPYXa€eThes, ©
6 | Touni cipobwu, pasis 8,70 0,80 11(;3(;% 9,10 |1,09/17:30| 7,23 | 1,59 | 15:00
7 | Temmpyxis (TeMminr- | oa) o 18 6911630 | 218 1 |6,45| 17:30 | 186,1 | 9.45 | 16:10
tecT 3a 30 cek), pa3iB
B pe3yJabTati MIPOBEIEHOTO 6ackerbomictok 0 10:30 Ta 0 17:00 rog.,
3iCTaBJICHHS [TOKa3HHKIB BOJIEHOO0IICTOK 0 17:30 rof.,

MICUXOMOTOPHUKH OYJI0 BCTAHOBJICHO, 1110
Halikpami pe3ynbTatd «Yacy mpoctoi

peakIiii» Oynu MoKa3aHi
OoackerOomictkamu o 16:10 rox.,
BoseriOomictkamu o 17:30  ron.,
dyT3amicTkamMu 0 15:00 rof.

MakcumanbHi nokasHuku «Yacy peakiii

BUOOpPY» CIIOCTEpIraincs y:
0ackeTOO0JIICTOK 0 16:45 rof.,
BOJIEHOO0IICTOK 0 17:00 rofi.,

dyTt3amicrok o 15:35 rox. Ilokasuukwu
«KonneHTpanii Ta CTIMKOCTI YyBarum»

MaJl BHUCOKI pe3ysbTaTu y:
0ackeTOOJIICTOK 0 15:40 rof.,
BOJIEHOOIICTOK 0 16:30 rof.,

dyTt3amictok o 15:25 roa. «Peakuis Ha

00’€KT, 10  pyXaeTbCs»  Majia
MaKCHMaJIbHUI pOsB y:
0ackeTO0IICTOK 0 17:00 rof.,
BOJIEHOO0IICTOK 0 18:00 rof.,
¢yt3amictrok o 16:00 rox. Ilposs

«TounocTi cipo6» HaWkpamum OyB y:

dyt3amicrok o 15:00 ron. PesynbraTu
TEMIHT-TECTY  Majld  MaKCHUMaJbHi
noka3Huku y: OackerOomictok o 16:30
rox., Boneibomictrok o 17:00 ron.,
dyTt3amictok o 16:10 roa. Anamizyouu
OTpPUMaHI JIaH1 CJIiJl 3BEpHYTH yBary, 1o
MaKCUMaJbHi MMOKa3HUKHU
IICUXOMOTOPHUX sKocTen Oynu
3po0JieHl y Apyridl MOJOBHHI JHSA, IO
3arajoM, CIHIBOAJA€ 3 TPEHYBAJIbHUMU
TrOJJMHAMH CTIOPTCMEHOK.

Otpumani pe3ynbTaTH
MaKCHUMaJIbHOTO MIPOSIBY
IICUXOMOTOPHUX SKOCTEH CIIOPTCMEHOK
B pIi3HI TOAMHU J00U JO3BOJISIOTH
3pO3yMITH KU

1.  Onmumanvnuti  yac o014
MpeHy8aHb: PO3yMIHHS TEPIOJIB IHS,
KOJIM CHOPTCMEHU BHUSBISIIOTH BHIILY
(G131M4Hy Ta MCUXIYHY TOTOBHICTh, MOXE
JIOTIOMOTTH BU3HAYUTH ONTUMATHHUN
rpadik TpeHyBaHb. Hanpuxmnan, s
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THX, XTO BUSBIISIE BUCOKY aKTHUBHICTH Y
CepeHi JHS, TPEHYBaHHS B IIeH epion
MO3Ke OyTH OUTbII €(hEeKTUBHUM.

2. Meneoscmenm 8MOMU.
pPO3IJIAJl 3MIH €HEPreTUYHOTO PIBHS Ta
MICUXIYHOTO CTaHy IIPOTATOM 00U MOXKE
JIOTIOMOI'TH y BU3HAYEHHI ONTUMAJIbHUX
nepioiB TS BIJIIIOYMHKY Ta
BimHOBIEeHHSA. Ile Moke BKIIOYATH
IUTAaHYBaHHS MEPEPB MK TPEHYBAHHIMHU
Ta ONTHUMAJIBHUA Yac IS BiATIOYHUHKY
MICJIS 3MaraHb.

3. Maxkcumanvruii nposs
poboyoi npooykmuenocmi: Po3ymiHHS
TOJIMH, KOJU CIIOPTCMEHH BHUSBIISIOTH
BUIIUKA PIBEHb KOHIICHTpAIIli Ta yBarw,
MO>K€ JIOTIOMOTTH ONITUMI3yBaTH 4ac JJIs
aHaJi3y BiJCO3aIHUCIB, CTPATET1YHOIO
IUIaHyBaHHS a00 IHIIMX  acleKTiB
M ATOTOBKH.

4.  OnmumanvHuti epaghix
3maeans: llmaHyBaHHS dYacy 3MaraHb
BPaxOBYIOUM TICUXOMOTOPHI  SIKOCTI
MOJK€ JOTIOMOTTH CITIOPTCMEHaM OyTH Ha
nmiky cBO€l (GopMH Ta TMCUXIYHOT
TOTOBHOCTI 1] 9aC BaXKJIMBHUX TOJIIH.

Busnayeni muisixu MOKpanieHHs
HABYAIHbHO-TPEHYBAIBHOTO TPOIECY 3
BpaxyBaHHSIM 1HIUBITyaIbHOT
OlopuTrMmiku GI3UYHOI TIpaIe3aaTHOCTI
Ta JaHUX TICHUXOMOTOPHOr0 MpodiIro
CHOPTCMEHOK JT03BOJIWJIM OPraHi3yBaTH
[ijgecnpsiMoBaHul, eQEeKTUBHUN  Ta
JIOCUTh KEpPOBaHUI MPOIEC PO3BUTKY
HEOOXITHUX (Pi3nyHUX 3010HOCTEN Ta

T IBAIIEHHS crerajabHOL
pare31aTHOCTI.

CB1I4YEHHIM IEOTO cTana
pe3yIbTaTUBHICTD KOMAaH]/I, SIK1
JOCITIKYBJIHCSL. Tak, BpaxoBaHi

1HMBIAYaJbHI MIXOAU B TPEHYBAHHIX
CIIOPTCMEHOK JO3BOJIMIIM IM:
- y Oacker0oJi: cTaTh IpHU3epamMu

VuiBepcianu Ykpainu 2022  poky,
npuzepamu nepuiocti M. Kuesa 2022
poKy, mnepeMmoxusmMu M. KueBa 3
6acketr0omy 3x3 2023 poky;

- y BoJIEHOOII: CTaTH (piHAIICTaMU
nepmocti M. Kuepa 2022 poky;

-y dyt3an: npoOUTHCs A0
¢iHanpHOI  YacTMHU  YHiBepclagu
VYkpainu 2022 poky Ta yBiiiTH 10 IIeCTH
Kpalllix KOMaHJ, IpU3epaMu MepIIOCTi
M. KueBa 2022 poky.

Takum YUHOM, peai3anis
TPEHYBAJILHOTO TMPOIECy uepe3 00K
3aKOHOMIpPHOCTEH IIUpKaaiaHHOT
pPUTMIYHOCTI (DI3UYHOI MpanEe31aTHOCTI
Ta TPOSBY TICUXOMOTOPHUX SKOCTEH
JIO3BOJIMJIa  CIIOPTCMEHKaM  TOBHIIIIE
peanizyBaTh  CBiMl  1HAMBIAyaIbHUN
PYXOBHIA MOTEHITIA Ta I[IECIIPIMOBAHO
HOro BIOCKOHAQIIOBATH 1, K HACIIJIOK,

T IBUIIIATHA SIKICTD 3MarajabHO1
TISITTBHOCTI.
BucHoBKH
1. BuBueHHA [IUIAX1B

MOKpAaLIeHHs] TPEHYBAJIBHOTO IPOLECY 3
ypaxyBaHHSIM 1HIMB1 Ay JIbHUX
O10pUTMIYHUX BJIACTUBOCTEMN
CHOPTCMEHOK CTYJEHTCHKUX KOMaHA 3
OackeTOony, BoJeHOoOmy Ta dyT3anmy
PO3KpHBAE BaKJIUBUA aCIeKT
yIOCKOHAJICHHS IMiITOTOBKY TPAaBYNHb.

2. Pesynbraru JTOCITIIKEHHS
CBIIYaTh MPO BAXKIMBICTH PO3YMIHHS
OlOpUTMIYHUX BIACTUBOCTEH KOXKHOI
CHIOPTCMEHKH.

3. BpaxyBanus 0COOJIMBOCTEM
IUPKaJlaHHUX PUTMIB, PIBHS €HEprii Ta
IICUXOMOTOPHOTO CTaHy CIIOPTCMEHOK

JIO3BOJINIIA BU3HAYUTHUCS 3
1HIMB1 Ty aIbHUMU MIXoaaMHu B
TPEHYBaHHSX.

4. AnanTaris TPEHYBAJIILHOTO
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rpadgiky 10 OIOpUTMIB CIOPTCMEHOK
cripusiia MaKCUMallbHili
MPOIYKTUBHOCTI TiJ] Yac TPEHyBaHb Ta
MaKCUMaJIbHIN PO3cia0aeHOCT] M Jac
BIJIHOBJICHHSI TIpale31aTHOCTI.

5. PO3yMiHHS ~ TICHXOMOTOpPHHX
SAKOCTEH, TOB'A3aHUX 3 O10pPUTMIYHUMHU
KOJIMBAHHSMH  CIPUSIIO  BHCOKOMY
pPIBHIO KOHIICHTpalii Ta eMOIlIHHO1
CTIHKOCTI CIIOPTCMEHOK B
TPECHYBAIBHOMY  Ta  3MarajJibHOMY
potieci.

v IiJI0MY, PO3BUTOK
TPEHYBAJIBHOTO MIPOLIECY 3 ypaxyBaHHIM
1HIMB1TyalTbHUX O10pUTMIYHUX

BJIACTUBOCTEU CIIOPTCMEHOK €
OOIITI0YNM HATIPSIMOM JIJIS1 TT1ABUTIICHHS
iXHBOTO CIIOPTUBHOTO JOCSTHEHHS Ta
3a0e3neueHHsT IXHbOr0 ONTHMAJILHOTO
(13MYHOTO Ta NCUXIYHOTO CTaHY.

JlogaTkoBI  JOCHIDKEHHS  Ta
BIIPOBAJPKCHHS 1HIMB1Tyali30BaHUX
MIJIXOAIB MOXYTb CHPHUSATH MOAAIBIIIN
ONTHUMI3AIlll TPEHYBAIbHOTO MPOLECY
JUISL JIOCSTHEHHS HalKpammux
pe3yibTaTIB.

IMoasiku. Hemae.
Konduikr inTepeciB. Hemae.
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HAITOI 3 BUKOPUCTAHHSM EKCTPAKTIB JIKAPCBKOI
POCJIMHHOI CUPOBUHU
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Anomauia. Y 36’°13Ky 3 nocipuieHHAM CmMaHy 300p08°s HaceleHHs YKpaiuu
nepuioyepeo8uUM 3A80AHHAM Mae Oymu 30a2a4eHHs 36UYAUHO20 XAPY)BAHHS.
npOOyKmamu  (YHKYiOHANbHO20 NPUSHAYEHHS Ma O000ABAHHAM  HAMYPALbHUX
0I0N102IUHO AKMUBHUX 000ABOK, WO CNPUSAIOMb BUBCOEHHIO PAOIOHYKIIOI8, MOKCUHIS,
Hopmanizayii pobomu cucmem op2aHismy ma niosuwennio imyHimemy. Tomy oana
poboma npucesuena 00CIi0NHCEHHIO NPOYeCy eKCmpa2y8anHs 3 JiKApCbKoi pOCIUHHOL
CUPOBUHU (NOOOPOIICHUKA MA 38ip0O0I0) OION02TUHO AKMUBHUX PEUOBUH 3 MEMOI0
OMPUMAHHS eKCMPAKmMi8, HA OCHOBI AKUX PO3POOJIeHO HOB8I HANoi PYHKYIOHANbHO2O
npusHayenHs. [ GU3HAUEHHS 6MICH) POIYUHHUX CYXUX DPEeUOBUH KOPUCMYBAIUCS
pedpakmomempuuHum ~ Memooom.  Bmicm  mikpoenemenmie  eusnauanu 3
BUKOPUCMAHHAM AMOMHO-a0copOYilino20 Memody. Bcmanoeaneno, wo 0ist cymmegoz2o
30i1bUWeHHs nepexo0y 6i0N02TYHO AKMUBHUX PEUOBUH 8 eKCIMPAaKm HeoOXIOHO 00CUumby
mpusanuii 4ac, a mpueaiicmes HacCmMol8anHs, wo 0y1a Hamu 63ama, HeOOCMAamms O
BUNYYEHHS 3 TIKAPCLKOI POCIUHHOT CUPOBUHU 8EIUKOI KITbKOCMI YIHHUX KOMNOHEHMIS.
Tomy Oocnioxceno Haukpawji napamempu npoyecy eKCmpazy8auHs YIHHUX
KOMNOHEHMI8 3 MNOOOPOJNCHUKA — ma 38ipoooto. [[isi NOOOPONCHUKA OMPUMAHI
napamempu Nno8uHHi gionogioamu 2iopomooynio 3, memnepamypi 60° C ma
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Mpusanocmi excmpazy8ants 35 xa., 0 36ipo6or — 2iopomooyiv 3, memnepamypa
npoyecy 70° C, mpusanicmo excmpaeygeanus 35 x6. B ompumanux ekcmpaxmax npu
PI3HUX meMnepamypax eKCmpazy8arHsa SUHAYUUIU 8MIC POZYUHHUX CYXUX PEUOBUH
ma KinbKIiCHUU CKIa0 maxKux MiKpoeiemeHmis, aK Miob, 3a1i30, Mapeaneyb ma YuHK.
Ha ocnoei ompumanux pezynomamise 6yau po3podiieni Ho8i Hanoi 3 BUKOPUCTNAHHAM
MPAoOUYitiHoi YKpaiHCbKOI Ccuposunu s0yK, MOPK8U md CMOI08020 OYpsKa ma
CNiBBIOHOWEHHS KOMNOHEHMIB, W0 6X00imb 00 CcKiady Hanoie «Hamxwenusy ma
«Hamxnenus natocy. Ilpakmuuna yinnicmo pobomu nouseac y po3pooOieHHi Hanois,
wWo Maiomov  0300pP0BYO-NPOPINAKMUYHI  6IACMUBOCIE T  MOMY  MOJNCYMb
BUKOPUCTNOBYBAMUCS  OJIsL  BHCUBAHHS JHOObMU PI3HUX BIKOBUX Kamezopill 0.
NONOBHEHHs. OpP2aHi3My OI0N02IYHO AKMUBHUMU pedosuHamu. Bukopucmanms
GPpyKmosHoco cupony 3amicmos YyKpoB8o2o CUpPONny 00380JIS1E€ MAKI HANOI 8xcusamu
MAaKoiC 00M, WO X8OPIIOMb HA YYKPOosull diabem.

Knrwuoei cnoea: 0Oionociuno axmusHi pevuosuHu, 38ipoodil, NOOOPOICHUK,
eKcmpazy8anHs, pO34UHHI CyXi peyosuUHU, MiKpoeiemMeHmu.
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Abstract. In connection with the deterioration of the health of the population of
Ukraine, the primary task should be to enrich the usual diet with products of functional
purpose and to add natural biologically active additives that contribute to the removal
of radionuclides, toxins, normalization of the body's systems and increased immunity.
Therefore, this work is devoted to the study of the process of extracting biologically
active substances from medicinal plant raw materials (plantain and hypericum) with
the aim of obtaining extracts, based on which new functional drinks have been
developed. The refractometric method was used to determine the content of soluble
solids. The content of trace elements was determined using the atomic adsorption
method. It was established that for a significant increase in the transition of
biologically active substances to the extract, a rather long time is necessary, and the
duration of the infusion that we took is insufficient to extract a large number of valuable
components from medicinal plant raw materials. Therefore, the best parameters of the
process of extracting valuable components from plantain and and hypericum were
studied. For plantain, the obtained parameters should correspond to hydromodule 3,
temperature 60° C and extraction duration 35 min., for hypericum - hydromodule 3,
process temperature 70° C, extraction duration 35 min. The content of soluble solids
and the quantitative composition of such trace elements as copper, iron, manganese
and zinc were determined in the obtained extracts at different extraction temperatures.
Based on the obtained results, new drinks were developed using the traditional
Ukrainian raw materials of apples, carrots and table beets and the ratio of the
components included in the "Inspiration™ and "Inspiration plus" drinks. The practical
value of the work lies in the development of drinks that have health and preventive
properties and therefore can be used for consumption by people of different age
categories to replenish the body with biologically active substances. The use of fructose
syrup instead of sugar syrup allows people with diabetes to consume such drinks.

Keywords: biologically active substances, hypericum, plantain, extraction,
soluble dry substances, trace elements.

Beryn eKOJIOT1YHOI 0O0cTaHOBKU. ToMmy Hapasi

B Vkpaini 3Ha4HO MOTIpUIyETHCS [IEPIIOYEPTOBUM 3aBJIaHHAM TS
3I0pPOB'St  HACEJICHHS,  CKOPOYEHHS HaceleHHs  YKpaiHu  Mae  OyTu
CepeIHbOI TPHUBAJIOCTI IMPOKUBAHHS, 30aradyeHHsi 3BUYAHOIO XapuyBaHHS
3HIDKEHHS IPUPOCTY HaCelleHHS IPOAYKTaMH (GYHKITIOHaJILHOTO
(Kryvych, Chumak, & Guseva, 2021). I IpU3HAYCHHS Ta JIOJaBaHHAM
1€ MTOB’13aHO OCTaHHIM YyacoM OaraTtbMa HaTypaJIbHUX OIOJOTIYHO AKTHUBHUX

dakTopamu, cepes] IKUX MOXKHA Ha3BaTH
BOEHHMH CTaH, a PakTUYHO BIHHY. SK110
paHilie MA TOBOPWJIM TIPO JIFOJACH, 1110
MOCTPAXJAIM Bl  YOPHOOMIBCHKOI
KaracTpodu, To 3apa3 HEe 3ATUIIIIOCS Hi
OJIHOTO PET10HY Ha YKpaiHCHKIN 3eMil,
ne O He BiAUyBajgoCid MOTIPIICHHS

nobasok (Simakhina & Naumenko,
2019; Koh & Baéackhed, 2020), mo
CIPUSIOTh BHUBEICHHIO PaTIOHYKIIIIB,
TOKCHHIB, HOpMaJi3alli podoTu cucrem
OpraHi3My Ta IiJIBUILIEHHIO IMYHITETY

(Rudenko, 2022).
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40 Drinks using extracts of medicinal plant raw materials

MeTo0 HAayKOBUX  JOCIHIKEHb
OyJI0 OTpUMAaHHS €KCTPAKTiB Ta HACTOIB
3 JIKapChKOI POCIMHHOI CHUPOBMHHU Ha
MpUKIIAAl 3BIpo0OI0 Ta MOJOPOKHUKA,
BU3HAYCHHS ONTHMAJIBHUX TapamMeTpiB
Ipoliecy eKCTparyBaHHS 11€1 CHPOBUHH,
BU3HAYEHHS  MIKPOENEMEHTIB,  SIKl
NEePEXOsiTh 3 CUPOBHHH B EKCTPAKT 1
pO3po0IeHHS HOBUX MPOJYKTIB
(GYHKIIIOHATBHOTO  TPU3HAYCHHS 3
010JIOT1YHO AKTUBHHUMH BJIACTUBOCTSIMU
HA OCHOBI OTPUMaHUX EKCTPAKTIB
(Tyshchenko & Bozhko, 2023; Vitriak
& Tkachenko, 2023).

Orasin giTteparypu

B npedaxkux kpaiHax, HampuKiIaz
takux, gk Snomis Tta CHIA, naBHO
cTBOpWIM OKpeMy iHaycTpito "Health
food". 1 3auikaBieHiCTh IO TaK 3BAHUX
"MpOIYKTIB 310pOB's" y Jt0/Iei BelIHKa
3aBASKM TOMY, IO JIIKyBaHHS 3a
JIOTIOMOTOI0 Xap4yyBaHHA € HaWOIbII
MPUPOTHOIO Ta PEATHHOIO MOKIUBICTIO
30eperTy 310poB's koxkHoMy (Zhou, Liu,
& Zhou, 2018).

CyyacHe xapuyBaHHsS BHMarae
HOBUX MiAXoAiB 10  (opMyBaHHS
palioHy JIOJIMHHM B YMOBaX Cy4acHOl
muBimizanii  (Godun & Myzdrenko,
2021). o Takux 3amad CIiJ BiZHECTH
CTBOPCHHS TEXHOJIOTIH SKICHO HOBHUX
OC3MEeUYHNX XapyoOBUX TMPOAYKTIB 3i

CIPSIMOBAaHOK  3MIHOK  XIMIYHOIO
CKIady, SKi  MamTh  BIANOBIAATH
norpebaM  pI3HHX  BIKOBUX  Ta

COLIIAJIBHUX TPYN HACENeHHS 1 MaTH
JIKyBaJIbHO-IPO(ITAKTHYHI
BiactuBocti (Bondarchuk, Kurylenko &
Andronovych, 2022).

Tomy BIIOYBa€eThCS PO3IMUPEHHS
ACOPTUMEHTY TMPOIYKIlii, CTBOPIOIOTHCS
peuenTypu HOBUX BHJIB  T'OTOBOI
OpPOAYKINi - cCHemiajabHl Hamoi Jyis

HaceJeHHS! PI3HUX BIKOBUX KaTeropii
(Chepurdy, 2023; Zheplinska et al.,
2022).

MIiKpOHYTpIEHTH BBAXKAIOTHCS
IPEACTaBHUKAMH 010JI0TIYHO aKTHBHHUX
pPEYOBHH, 0  SIKUX  BIJHOCSTHCSA

BITAMIHM, MakKpoO- Ta MIKPOEIEMEHTH.
MiKpOHYTpi€EHTH  BIAHOCATBCA 110
HE3aMIHHMX PEYOBHH TXK1 1 HEOOXiTHI
JIOJIMHI B OyAb-SKOMY BIIll: JTUTSYOMY,

M1JIJTITKOBOMY, JIOPOCIOMY Ta
NOXUJIOMY, aJle  HAWYyTIWBINI  J10
PO3BUTKY MiKpOEIEeMEHTHO1

HEJIOCTATHOCTI TUIOAY, AITH Ta >KIHKH 1]
yac BariTHOCTI Ta FOJYBAaHHS I'PYAbMHU.
Henocratne HAIXOJKEHHS
MIKPOEJIEMEHTIB B  JUTSYOMY  BIII
HEraTUBHO BIUIMBAa€ Ha  (PI3UYHUU
PO3BUTOK, YCHIITHICTB, cripusie
MIOCTYIIOBOMY  PO3BUTKY  HOPYIICHb
OOMIHY pPEYOBUH 1 MPUZBOJAUTHL [0
MEePEUIKOIYKaHHS dbopmyBaHHS
3mopoBoro nokosinus (Lyovkina, 2021).
HenocrarHictb MIKPOHYTPI€EHTIB
HeOe3MmeyHa TUM, 110 TPUBAJIWN Yac HE
pOSIBIsAEThCA KIiHIUHO. Lle Tak 3BaHMiA
"mpuxoBanuii roon" (Zheplinska et al.,
2021). TpuBanuii Ta rIMHOOKUH nedinuT
MIKpOHYTPIEHTIB BEI€ 0 BAXKKUX
3aXBOPIOBAHb Ta MOKE MPU3BECTU 10
cmepri (Al-Snafi, 2020).

Marepiaju Ta MeTOAM JOCJIIIKEHHSA
Marepiasiamu gociipkeHHs: Oyia

JIKapchKa pOCIMHHA CUPOBHHA  —
3Bipo0iii Ta MOJTOPOKHUK, SIKI 00pau 3a
pI3HOIO  KOJBOPOBOK  ramow 1

BIJIMOBIHO PI3HUM XIMIYHUM CKJIaJ0M
OiosoriyHo akTHBHHUX peuoBuH (Laba &
Azarenko, 2020).

Jiss  TpuUroTyBaHHS ~ €KCTPAKTY
BIJMOBIIHY CHUPOBHHY MOAPiOHIOBAIN
JI0 PO3MIpIB, 110 OyJIu HE OLIBIINMHU 32 5
MM. [loapiOHEHHS CHUPOBUHM — 1€
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41 Hanoi 3 gukopucmannam ekcmpakmie aikapcoKoi pociunHoi cupoeuHu

HEoOX1/1Ha nepeayMoBa JU1st
MIPUCKOPEHHS MIPOIIECY EKCTparyBaHHA 1
30UTBIIIEHHST KUJIBKOCTI €KCTparoBaHUX
pedoBuH y BuTsxkui. llogpioHeny
POCIMHHY CHUPOBHHY TMOMIIAIH Y
dapdopoBuii mocya, 3anUBaIM TEBHY
KUIBKICT ~ BOJM  NpHU  KIMHATHIN
TEeMITepaTypi, 3aKpUBAIN KPHIIKOK 1
HarpiBajid Ha KMIUISYid BOASHIN OaHi 10
MIEBHO1 TEMIIEPATYPH MPOTSITOM IIEBHOTO
yacy npu 0e3nepepBHOMY
NIepeMIITyBaHHI.

st BU3HAYCHHS BMICTY
posunHHuX cyxux pedoBuH (PCP)
KOPUCTYBIHUCS  pePpakKTOMETPUIHIUM
metroaoMm (Yushchenko & Morozova,
2023). Bwmict MIKpOETIEMEHTIB
BU3HAYAJIM 3 BUKOPHUCTAHHSIM aTOMHO-
aJICOPOIIIHHOrO0  METOAdy (Bezerra,
Ramos, Ferreira et al., 2018).

[lin yac oOpoOKMU pe3ynbTaTiB y
BursiAl  rpadikiB Ta mgiarpam  Oyna
BUKOpHUCTaHa nporpama Exel, 3a skoro
noOyI0BaHI PUCYHKH, 3HAYCHHS TaHUX
SKHUX BIANOBIJAIOTH MHOXUOI, IO HE
nepesuiye 5%.

1,0 1

0,9 H

0,7 -

0,6 H

PCP,%

0,5 — - )
0,4—-
0,3 — ®
0,2 —-

0,1

0o —

Pe3yabTaTi T2 00rOBOpPEHHA

JIist mKapChKHUX IJICH €KCTPaKTh
rOTYIOTh HUIIXOM TPUBAJIOTO
HACTOIOBAHHSI CUPOBUHM Y PLAKIN (i3l
npu KiMHaATHIA Temnepatrypi (Zhang,
Wen, Zhang et al., 2020). IIpu Hu3bKiit
TEMIIepaTypi  €KCTpareHTa  CYyTTEBO
3HIDKYETHCS BUXIJT 0107I0T1YHO aKTUBHHUX
peyoBuH (BAP) 13 cupoBunu. Tomy
HaMHU TPOBEJCHI JOCIIDKCHHS TIO
HACTOIOBAHHIO 3BIpO0OIO 1
MOJIOPOKHUKA Y BOJII, TEMIIEpaTypa sIKO1
niasuiryBanacs Bijg 20 mgo 40 °C.

Ha puc. 1 moxxna nmobauutu, mo 3
MiIBUIIEHHSM TEMIIepaTypyd BOAH TPHU
HACTOIOBaHHI 3Bip000I0
CIIOCTEPITa€ThCs  3OLIBLICHHS BMICTY
PCP B Hactoi, 1o TrOBOpPUTH MPO
iHTeHcuBHU niepexin BAP 3 nmikapcbkoi
CUPOBHHH Y BOJy IpoTarom 20 XB. pH
temrepatypt 40 °C. A nns temneparyp
20 1 30 °C Bmict PCP y mHacTosix He
T1JIBUIITYE€THCS BXKE BIMOBIIHO Mics 15
1 10 XB., a OTpUMaHI 3HAYEHHS BMICTY
CyXHX PEYOBHH [JII BCIX TPbOX
BapiaHTIB € JOCUTh HEBEIIMKUMH.

—m—40°C
—e—30°C
20°c

15

20 25 30

TpuBanicTb,xB.

Pucynok 1. 3anexuicts 3Minu BMicty PCP Bij TpuBasioCTi HACTOIOBAHHS

3Bip00O0I0
JIxxepeno: po3pobaeHo aBTopaMu Ha OCHOBI jociimkens K.B. I'openkosa (2023).
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42 Drinks using extracts of medicinal plant raw materials

Jns IIOJOPOKHUKA MOYKHA
no0avnTH JEMIO 1HITy KapTUHY (puc. 2).
Uum BuIa TeMmiiepaTypa BOAM MpHU
HACTOIOBAaHHI MOJOPOKHUKA, TUM BUIIIC
PO3MINIYIOTBCS ~ KPUBI  3aJICKHOCTI
Bmicty PCP Bim TpuBamocTi mporecy.
OTxe, P OJHUX 1 THX JKE€ yMOBax

2,14
2,0 ]
1,9 ]
1,8 ]
1,7 ]
1,6 ] ]
15
1,4 ]

PCP,%

0,9 4

0,8

HAaCTOIOBaHHS 13 MTOIOPOKHUKA
nepexoauTh OinbIina KibKicTh PCP, Hixk
13 3Bip0o0o010. Bmict PCP He 3MiHIOETBCS
nicisa 15 xB. HacToroBanHs 1ipu 20 1 30
°C Ta micns 20 xB. HacTooBaHHS 1pu 40

°C.

[ ] { ] { ]
—m—20°C
—@—30°C
s —————=n 40°Cc

/

15

[ ]
1,3 1
1,2 1
1,1
[ ]
./
T T T
5 10

20 25 30

TpuBanicTb, xB

Pucynok 2. 3anexnicts 3minu Bmicty PCP Bix TpuBaiocTi HaCTOIOBaHHS

IMOJOPOKHHUKA
JIxepesno: po3pobieHO aBTOpaMu Ha OCHOBI jociimpkens K.B. I'openkosa (2023).

Otpumani eKCIIepUMEHTaJIbH1
pe3yNIbTaTh AAI0Th 3MOTY TOBOPUTH PO
Te, MO IS CYTTEBOTO 30UIBIICHHS
nepexony BAP B ekcTpakt HeoOXigHO
JOCUTh TPHUBAJIMKA 4Yac, a TPHUBAJIICTh
HACTOIOBAaHHs, 10 Oyla Hamu B3STa,
HEJOCTaTHS 1 BWIyYeHHS 3
JIKapChKOI ~ POCIMHHOI  CHUPOBHHHU
Benukoi Kuibkocti BAP. Tomy B
MOMAJIBIIOMY HaMHU TPOBOJUIIOCS BXKE
HE HACTOIOBaHHS, a eKcTparyBaHHsl BAP
3 JIIKAPCHbKOT POCIUHHOT CUpOBUHU. [t
IbOTO TOJIPIOHEHY CHPOBUHY 3aJIUBAIU
BOJIOI0, 30UIBIIYIOUM  TEMIIEpaTypy

cymimi Big 20 mo 80 °C, BU3Hauyaw4u
yepe3 koxHi 10 xB. Bmict PCP B

eKCTpaKTax 31 3Bip000IO 1
MOJIOPOKHUKA.

Ax BugHO 3 miarpamu (puc. 3), 3
NIJBUILIEHHSAM TEMIEPATypu CyMilil
eKCTparyroua pEUOBUHA-EKCTPAreHT

(rizpoMoaysib 3) 30UIBIIYETHCS BMICT
PCP Big 1,0 no 3,8 oauHuMupb 14
noaopoxHuka i Bix 1,0 mo 3,0 onuHAIBL
s 3Bipoooro 1o 70 °C. Onrumym
30LIbLIEHHS BMICTY PCP
crocrepiraerses B Mexkax 50...70 °C.

Human and nation’s health, 2023, 1
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Bmict PCP,%

40

B 3sipo6in
[ nonopoxHuk

60

Temnepatypa,’C

Pucynok 3. 3mina Bmicty PCP Bin Temneparypu
JIxxepeso: po3pobieHo aBTopaMu Ha OCHOBI jociimkens K.B. I'openkosa (2023).

Ha  puc. 4  mpencraBieHi
pesyabTatd mo 3miHi Bmicty PCP B
EKCTPAaKTax 31 3BIpOOOIO 1 OJTOPOKHUKA
3aJIe)KHO BIJl TEMIEpPaTypu EKCTPaKTiB.
IIpu Temnepatypi 50 °C 3 nomopoxHuka
Buityvaethes 2,4 % PCP, a 31 3Bipo6oto -
2,3 % PCP (puc. 4,a) mpu TpUBaIOCTI
npouecy 20 xB. He cyrreBO
BIJIPI3HAIOTBCA PE3YJbTATH IO BMICTY
PCP nnsa nonopoxuuka npu 60 °C (puc.
4,0), a mist 3BipoOOIO0, TO TOPIBHSIHO 3
temriepatypoto 70 °C Bmict PCP B
exkcTpakTi npu Ttemiepatypt 60 °C e
MeHmuM Ha 0,75 oquHULS.

B 3sipociii
[ noaopoxHmk

Bwict PCP,%

15 20 25

Tpueanicte, xB.

a)

Sx BUOHO 3 OTpPUMAHUX JAHUX,
NpeiCTaBIeHUX Ha puc. 4,B HaWkpari
pesyabtrat 3 BuiydeHHs BAP 13 JIPC
OTpUMaHI TpH TeMIeparypi CyMimri
eKCTparyroua  pedoBUHA—EKCTPAreHT,
o popiBHioe 70 °C, ne Bmict PCP npu
eKCTparyBaHHI 3 MOJOPOXXKHUKA Ta 13
3BIpOOOI0 CTAHOBIATH BIAMOBIAHO 3,7
ta 3,4 % Ha 30 XB. €KcTparyBaHHS.
[Tinpumenns Bmicty PCP B mikapchkiit
CUpPOBHHI BXe Tmicinsi 35 XB. He
CIIOCTEPITAETHCA.

[ BN
[ Noacpomne
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B e iposin

[ Noacpomme

Pucynok 4. 3mina Bmicty PCP B ekcTpakTax 31 3Bipo00I0 1 TOIOPOKHUKA 3 HaCOM
[Mpumitka. [Ipu Temmepatypax: a)50, 6)60 ta B)70 °C.
JIxxepeso: po3pobieHo aBTopaMu Ha OCHOBI jociimkens K.B. I'openkosa (2023).

OTtxe, HallKpalllUMH TTapaMeTpamMu

POIIECY eKCTparyBaHHs TUTST
MOJAOPOKHUKA € rizpoMonynb 3,
temriepatypa 60°C Ta TpUBaIiCTh

eKcTparyBaHHs 35 xB., a JJisl 3BIpo0OOIO
rigpoMoaynb 3, Temmeparypa mporecy
70 °C, TpuBaiicTh eKcTparyBaHHs 35 XB.

Hani eKCTPAKTH MO>KHa
BUKOPDHCTOBYBaTH  SIK  JIOMOMIKHY
CUPOBHUHY TIPH BUPOOHUIITBI HAIOIB, 110
JIO3BOJIUTH BJKUBATH TOTOBUUM TPOIYKT
K JKyBaJIbHO-TIpo(ditakTHuHuil. Tomy
NOJIaJbIIMMU HAITUMH JOCTIIKEHHIMU
Oysmo Bu3HaueHHA Takux bBAP sk
MIKpOEIEMEHTH B  €KCTpakTax 31
3Bip000I0 1 TONOPOKHHMKA Ta iX
MOBO/[)KEHHSI B IIPOLIEC] €KCTparyBaHHS.

Exctpaktu BAP 3 m;ikapcekoi
CUPOBHHH, 110 KOMIIEHCYIOTh JI€(IIUT
Makpo- 1 MIKpOEJIEMEHTIB, MICTSTh, K
MpaBUJIO, TUIBKM OPraHiuHO 3B’sI3aHi
€IEMEHTH, HE 37aTHiI 3aBJaTH IIKOAH
OpTaHi3My JIOJUHHU.

B TalJI. 1 MIpeCTaBIICHI
pe3yNbTaTH 10 BH3HAUYCHHIO
BUINE3TQIaHUX  MIKPOCIEMEHTIB IS
EKCTPAKTY 31 3Bip000I0.
Crnocrepiraerbcst 301IbIIEHHS KITBKOCTI
migi Bimx 0,1 mo 0,31 r/xr 30°C.
KinpKkicTh Maprasiito, o nepexoauTh B
eKCTPaKT € HAOUIbLIOI MOPIBHSHO 13
IHIIAMHA €JIEMEHTaMH 1 MakKCHUMajbHa
BEeJIMYMHA  BIJNOBIZAE  TeMmIeparypi
80 °C ta cranoBuTH 2,63 T/KT.

Kinekicts nunky no 40° C 3pocrae,
B MOJAJIBIIOMY 3MeHIyeThed. 1o k& 1o
3amiza, To npu 30°C cmocrepiraetbes
30UIBIIEHHS  I[OTO  €JIEMEHTa, a
mounHaroun 3 40°C 1 Bume
3HAXOJKCHHS KIJIBKOCTI 3aii3a JEKUTh
11034 30HOI0 BU3HAYCHHS, TOOTO MEHIIIE
0,05 r/kr. Tomy, BUXOASTYM 3 OTPUMAHUX
JaHUX MOKEMO CTBEpJUKYBaTH, IO
CJIEMEHTU IMHKY 1 3aji3a CTBOPIOIOTH
IIEBHI KOMIUICKCH, BHACIIJOK 4YOro ix
KIJBKOCTI CTalOTh MEHIITAMU.

Human and nation’s health, 2023, 1
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45 Hanoi 3 gukopucmannam ekcmpakmie aikapcoKoi pociunHoi cupoeuHu
Tadauua 1. Bmict MiKpoeeMeHTIB B €KCTPAKTI 31 3BIp0o0OIO
Temneparypa, Bwmict esemenra, r/kr

‘C Cu?* Mn?* Zn% Fe3*

20 0,026+7,8-10° 0,96+0,0288 0,45+0,0135 0,21+0,0063
30 0,10+0,003 1,15+0,0345 0,85+0,0255 0,25+0,0075
40 0,17+0,0051 1,92+0,0576 1,000,030 <0,05*
50 0,23+0,0092 1,98+0,0594 0,90+0,027 <0,05

60 0,29+0,0087 2,00+0,060 0,85+0,0255 <0,05

70 0,300,009 2,38+0,0714 0,800,024 <0,05

80 0,31+0,0093 2,63+0,0789 0,75+0,0225 <0,05

[Tpumitka.” KinbKicTh He BU3HAYEHO, 60 3HAXOAUTHCS 11038 MEKAMHU BU3HAYECHHS.
JIxxepeno: po3pobieHO aBTOpaMu Ha OCHOBI jociimpkens K.B. I'openkosa (2023).

[TopiBHIOtOUM naHi Tabm. 2 s
EKCTPaKTy IMOJAOPOKHUKA BHJIHO, IO
KUIBKICTh  Midi, fKa Tepednuia B
EKCTPAKT, € JIBIYl MEHIIOI0 32 KUIbKICTh
MiJll, 110 3HAXOJIUTHCS B EKCTPaKTi 31
3BipoOoto. Te x came crnocrepiraeTbes
UL TaKoro  MIKpOCJIIEMEHTa  SK
Mapraselib, e BiJI0YBA€THCS
301IBIIEeHHS KUIBKOCT1 Big 0,64 mo 1,00
r/kr B Mexax temneparyp 20...80 °C.

[To BMiCcTy IIUHKY 1 3aj1i3a MaKCUMAaJIbH1
iX xiapkocTti, BigmosigHO 1,11 1 0,35
r/kr, orpuMani npu temneparypi 40 °C.
[Tomanpiie MiABUIIEHHS TEMIEPaTypH,
AK 1 JUISI eKCTpakTy 31 3Bipo0oro,
MPU3BOIUTH 0 KOMITJIEKCOYTBOPCHHS 3
mumu  enementamu  (Kostenko et al.,
2018) ToMy crocTepira€Mo 3MEHIICHHS
il KIJTBKOCTI.

Tabauus 2. BMICT MiKpOeIeMEHTIB B €KCTPAKTI 31 MOJAOPOKHHUKA

Temmneparypa, Bwmict enemenTa, r/Kr

'C Cu? Mn?* Zn* Fe®*

20 0,058+0,00174 0,64+0,0192 0,70+0,0210 0,27+0,0081
30 0,062+0,00186 0,66+0,0198 0,71+0,0214 0,30+0,009
40 0,071+0,00213 0,71+0,0213 1,11+0,0335 0,35+0,0105
50 0,08+0,0024 0,75+0,0225 0,75+0,0227 0,34+0,009
60 0,11+0,0033 0,81+0,0243 0,70+0,0212 0,33+0,0099
70 0,13+0,0039 0,92+0,0276 0,70+0,0212 0,29+0,0087
80 0,15+0,0045 1,00+0,030 0,69+0,0207 0,25+0,0075

JI>xepeso: po3pobieHO aBTOpaMu Ha OCHOBI jociimkens K.B. I'openkosa (2023).

Ha ocHOBI OTpMaHUX €KCTPAKTIB 3

MOJOPOKHUKA 3BipoOOIO  HaMU
po3pobIIeHi HOBI Haroi
BUKOPUCTAHHSAM TpaaUIIHOT

YKPaiHChKO1 CHPOBHUHH SI0TYK, MOPKBHU
Ta cTOJIOBOrO Oypsika. CriBBIIHOIICHHS
3 KOMITOHEHTIB, IO BXOJSTH 10 CKJIAaay
HAIOTB MPEICTaBIICHI B Ta0. 3.
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46 Drinks using extracts of medicinal plant raw materials

Ta6auusa 3. CiBBIIHONIEHHS! KOMIIOHEHTIB PO3POOIEHUX HAIOIB 3 BAKOPUCTAaHHSIM
€KCTPAKTIB JIIKAPChKOT POCIMHHOI CHPOBUHU

KomMmnonentu, % Hamniii «<HarxueHus» Haniii «HarXxHeHHS MI1I0CY
Cik s10myaamit 40-60 50-60
Cik MOpKBSIHUU 10-20 -
CiK cTOJIOBOTO Oypsika - 10-15
Excrpakr 3Bipo0010 10-15 15-20
Excrpakr 10-15 10-15
10JIOPOKHHUKA
DpPYKTO3HUH CHUPOII 5-10 5-10
JIumoHHa Kuciora 0,1-0,2 0,1-0,2

JI>xepesio: po3pobIeHO aBTOpaMu Ha OCHOBI jociimkens M.M. XKerutincskoi (2023).

3amiHa IyKPOBOTO PO3YMHY Ha
bpykTO3HUN CUpOII JTIO3BOJIUTH
BUKOPUCTOBYBATH TakKi HAmoi HE JIUIIE
JUISL  TIOKpAIeHHS IMYHHOI CHCTEMHU
JIONeN, aje W BXKUBATH JIOAIM 13
3aXBOPIOBAHHSIMHU LIYKPOBOTO J11a0eTy Ta
OKUPIHHA. A JOAaBaHHS JO HAmNoOiB
EKCTPAKTIB 3BIpOOOIO Ta TOJOPOKHUKA
Crpusie CTBOPEHHIO HaIo 3
(GyHKI[IOHATBHUMHU BIACTUBOCTSIMHU.

BucHoBku

JocaimkeHo poriec
CKCTparyBaHHs  TOJOPOXKHHKA  Ta
3BIpO00I0 TIPU PIZHUX TEMIIEpATypPHHUX
pexumax. BcraHoBneHo — HaMKpami
napameTpu BUJTyYCHHS I[IHHAX
KOMITOHEHTIB 3  JIaHOi  JIIKapChKOi
POCIIMHHOI CUPOBUHH: LTSt
NOJAOPOXKHUKA —  TIAPOMOAYJb 3,
Temmeparypa ekcrparysans 60 °C Ta

TPUBAIICTh Tmporecy 35 XB.; A
3Bip000I0 - T1POMOJTY b 3,
Temneparypa  mpouecy 70 °C,
TPUBAIIICTh EKCTParyBaHHs 35 XB.
BusnaueHo  KUIBKICHHH  CKJIaJ

TaKUX MIKPOEJIEMEHTIB K MiJlb, 3a1130,
Maprasellb Ta IHMHK JJI  PI3HUX
TeMIEPaTypHUX PEKUMIB.

Po3pobnieno HOBI mpodimakTuyHi
Hanoi «Harxuenus» Tta «HarxHenns
IUTFOC» 3 JIOJaBaHHSM EKCTPAKTIB 3
MOJIOPOKHUKA Ta 3Bip0o0O0I0, sIKi MOKHA
BKMBATH JIIOASM  PI3HUX  BIKOBHX
KaTeropiid Jisi MOMOBHEHHS OPraHi3MOM
010JI0T1YHO aKTUBHHUX PEUOBHUH.

B MIEePCIIeKTUBI MOJAJIBIII
JTOCTDKEHHsT ~ OyayTh  TIPUCBSYEHI
BHUBUYEHHIO BILJTUBY epexoy

MaKpOEJIEMEHTIB Ta OpTraHIYHUX KHCIIOT
3 1aHO1 pOCIMHHOI CHPOBUHH B €KCTPAKT
U 3/11IMCHEHHI IPOLIECY EKCTparyBaHHs
3a PI3HUX TEMIIEPATYPHUX PEKUMIB Ta
TPUBAJIOCTI.

IMoasixkn
ABTOpH  CTarTi  BUCJIOBIIOIOTH
BJISIYHICTh Kadeapi OpraHivyHOi XiMii
Kuiscrekoro HaI{l0HAJILHOT'O

yHiBepcuteTy iMeHi Tapaca IlleBuenka
3a HaJaHHS MOXJIHMBOCTI POOOTH Ha
aTOMHOMY  CHEKTpOpOTOMETpl IS
BU3HAYEHHSI BMICTY MIKPOEJIEMEHETIB.
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Abstract. The work is to study the use of food emulsion and xanthan gum in the
composition of a yogurt with blended oil. To obtain the yogurt with blended oil, we used
skimmed cows milk, skimmed cows milk powder, and a food emulsion consisting of
drinking water, blended oil (sunflower and linseed), sodium caseinate, and an emulsifier
(a mixture of polyglycerol esters and higher fatty acids). Xanthan gum was used as a
stabilizer. The control was yogurt obtained from dairy raw materials.

The titrimetric method determined the titrated acidity, which is based on the
neutralisation of acids contained in the investigational product with a sodium hydroxide
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solution in the presence of an indicator. The fatty acid content was determined by
chromatographic. Organoleptic quality indicators were assessed by tasting and
compared with standard indicators according to DSTU 4418. The number of viable
lactic acid bacteria was determined by the method of sowing serial dilutions in agar
nutrient media.

Samples of the milk-vegetable sour-milk base with 2.0 %, 4.0 % and 6.0 % fat
content were obtained by fermenting the milk-vegetable normalized mixture, consisting
of a food emulsion, cow's skimmed milk and cow's skimmed milk powder. It had been
established that for the minimum value of the titrated acidity of the sour-milk curd of the
milk-vegetable sour-milk base of 80 °T to be achieved, the fermentation duration of the
milk-vegetable normalized mixture is different compared to the fermentation duration of
the milk normalized mixture. Thus, the fermentation duration of the milk normalized
mixture and the milk-vegetable normalized mixture with 2.0 % fat content is 8.0 hours
and 10.5 hours, respectively, 4.0 % - 8.5 hours and 11.0 hours, respectively, 6.0 % - 8.5
hours and 12.0 hours, respectively. The samples of the obtained milk-vegetable sour-
milk base with 2.0 %, 4.0 % and 6.0 % fat content have the number of viable lactic acid
bacteria of 1.0 x 107 that corresponds to the standard indicator for the traditional
yogurt. For obtaining the yogurt with blended oil of a homogenous, fine, creamy, thick
consistency, 0.15-0.20 % xanthan gum should be added to the milk-vegetable sour-milk
base with 6.0 % fat content. The content of omega-3 and omega-6 polyunsaturated fatty
acids in the yogurt with blended oil with 6.0 % fat content is 1.06 % and 5.44 %,
respectively, which is a higher indicator in comparison with the traditional yogurt.

The possibility of using a food emulsion as part of a yogurt-type product was
established. The resulting yogurt with blended oil is characterized by normative
indicators of titrated acidity, the number of viable lactic acid bacteria, organoleptic
quality indicators and a high content of polyunsaturated fatty acids. The developed
yogurt with blended oil will make it possible to expand the range of the milk-containing
sour-milk products and it is recommended for the consumption as the finished product
as well as for the use as the semi-finished product.

Keywords: yogurt, blended oil, food emulsion, polyunsaturated fatty acids, xanthan
gum.
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AOCTKEHHSI BAKOPUCTAHHSA XAPYOBOI EMYJIbCII
TA KCAHTAHOBOI KAMEII Y CKJIAAI HOT'YPTY 3 KYITIA’KOBAHOIO
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Anomauia. Y pobomi 00CHiOMNCEHO BUKOPUCMAHHA XAPHUOBOI eMyIbCii ma
KCaHmManogoi kamedi y CKIAOi uo2ypmy 3 Kynaxcoeawuorw onicro. [nsa ompumanms
uo2ypmy 3 Kynaxcog8aroio OJ€0 8UKOPUCTNOBYBATU 3HeHCUPeHe KOPO8 aue MOJIOKO, CyXe
3HedcUpeHe KOpo aue MOJIOKO ma Xapio8y emMynbCilo, Wo CKIA0AEMbCs 3 NUMHOI 600U,
KYNAMco8aroi ol (COHAWHUKOBOI ma JIAHOI), Kaseinamy Hampio ma emyibeamopa
(cymiwe epipie nonieniyepuny ma uwux JHCUpHux Kuciom). B sxocmi cmabinizamopa
BUKOPUCMOBYBAIU KCAHMAHOBY Kameob. Kowmponem 6ye iiocypm, ompumanuii 3
MOJIOYHOI CUPOGUHU.
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Tumpomempuunum  MemoooM  GU3HAYANU MUMPOBAHY  KUCIOMHICMb, KA
3ACHOBAHA HA HeUMpAni3ayii KUCiom, wo MICMAmMbCs 68 00CAI0NCYBAHOMY HPOOYKMII,
PO3UUHOM HAMPIO 2I0OPOKCUOY 8 NPUCYMHOCMI iHOuKamopa. Bmicm dcuphux xuciom
susHauaiu xpomamocpa@iunum memooom. OpeanolenmuyHi HOKA3HUKU —AKOCMI
OYIHIOBANIU WLTIAIXOM Oe2ycmayii ma nopieHI08aIU 3 HOPMAMUBHUMU NOKAZHUKAMU 32I0HO
3 JACTY 4418. Kinvkicmeb s#cumme30amuux MOAOYHOKUCIUX Oakmepiu UHA4aIU
MemOoOOM NOCIBY CEPIliIHUX PO36e0eHb HA NONCUBHOMY CePeOosULi.

3pasku MOAOYHO-POCIUHHOL KUCIOMONOUHOI ocHosu dxcupricmio 2,0 %, 4,0 % ma
6,0 % ompumyeanu winsxom gepmenmayii MOIOYHO-POCIUHHOT HOPMATI308AHOT CYMIlI,
WO CKIA0AEMbCsl 3 XAp4U080i eMynbCii, MOIOKA KOPO8 AU020 3HEHCUPEHO20 MA CYX020
3HENCUPEeH020 MOJIOKA KOpo8 'auoco. Bcmanoeneno, wo mpueanicms epmenmayii
MOJIOYHOI HOPMANI308AHOI CYMIWL MA MOJOYHO-POCIUHHOI HOPMANI308AHOI CYMIULI
aorcupnicmio 2,0 % cmanosums 6ionogiono 8,0 200 i 10,5 200, 4,0 % - sionosiono 8,5 200
i 11,0 200, 6,0 % - 8,5 200 i 12,0 200 6i0nogiono. 3paszku ompumaunoi MOaIOYHO-
POCIUHHOI KUCIOMONIOYHOI 0cHOo8U dcupricmio 2,0 %, 4,0 % ma 6,0 % maroms KitbKicmo
orcumme30amuux monoynokucaux oaxmepit 1,0 x 107, wo sionosioac nopmamueHomy
NOKA3HUKY OJ1 KIACUYHO20 Uto2ypmy. /s 00epiHcants tocypmy 3 KYNaxco8auo0 Ok
3 OOHOPIOHOI0, 2YCMOK KOHCUCMEHYII 00 MOJIOYHO-POCIUHHOI KUCIOMONOYHOL OCHOBU
aorcupuicmio 6,0 % cnio enocumu 0,15-0,20 % xkcammarnogoi xameodi. Bmicm
NONIHEHACUYEHUX JCUPHUX KUCTOm ome2a-3 ma omeza-6 6 uocypmi 3 Kynaico8aHow
oniero oacupricmio 6,0 % cmanosume 1,06 % ma 5,44 % e6ionosiono, wo € suwum
NOKA3HUKOM ) NOPIGHAHHI 3 KIACUYHUM UOSYPMOM.

Bcmanoeneno mooxcnusicms 6ukopucmants xapuoeoi emyavcii y ckaaoi npooyKmy
no muny no2ypmy. Ompumanuii Uo2ypm 3 KYNadCO8AHOI OJIECI0 XaAPAKMepu3yemvcs
HOPMAMUGHUMU SIK 00 UO2YPMY HOKA3ZHUKAMU MUMPOBAHOI KUCIOMHOCMI, KIIbKICHIO
HCUMMEZOAMHUX MOTOYHOKUCIUX Oakmepiu, OpeaHONenMUYHUMU NOKAZHUKAMU SAKOCMI
ma nioBUWEeHUM BMICIMOM NOJIHEHACUYEHUX HCUpHUX Kuciom. Po3pobnenuil ioeypm 3
KYNAJX®COBAHOIO  ON€I0  00380IUMb  POSUWUPUMU — ACOPMUMEHM  MOJOKOBMICHUX
KUCIOMONIOYHUX NPOOYKMIE Ma PEKOMEHOOBAHUL 00 CHONCUBAHHSL SIK 20MOBULL NPOOYKMI,
max i 01 BUKOPUCMAHHSA Y AKOCMI Hanigghabpukamy.

Knrwowuoei cnosa: iiocypm, Kynasxcoeama ojis, Xapioea emynvCis, NOAIHEeHACUYEH
JHCUPHI KUCTIOMU, KCAHMAHO08A Kameob.

Introduction
To this date, there appears a
tendency to increase the production of the
milk-containing  products, in  the
composition of which milk fat is replaced
by vegetable fats because of the volume

reduction of the milk production as a raw
material (Novgorodska & Bernyk, 2022).

Such products make it possible to
provide for the needs of consumers of all
social groups due to a reduced price in
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comparison with the dairy products
(Ustymenko et al., 2023).

Furthermore, the addition of sour-
milk products, in particular, yogurt,
which is a popular product, in the diet,
can solve the bacterial equilibrium in the
human body, as such products contain
probiotics that are useful for the human
body (Sanlier, Gokcen, & Sezgin, 2019;
Zheplinska et al., 2021).

Analysis of recent researches and
publications

The fats that do not have a high
biological value, since they contain the
saturated fatty acid by the fatty acid
composition, are used as non-dairy fats in
the production technologies of the milk-
containing sour-milk products, such as
yogurt-type products (Boeck, Sahin,
Zannini, & Arendt, 2021).

Having analysed the population diet
structure, one can say that there is a
shortage of the polyunsaturated fatty
acids, especially the omega-3 family
contained in vegetable oils, against the
background of excessive consumption of
saturated fatty acids (WHO, 2018).

The entire volume of the mixture,
which consists of vegetable fats and
skimmed milk base, is usually emulsified
without the use of emulsifiers in the
technologies of the milk-containing
products. With this emulsification type,
the finished product can have the sizes of
fat globules less than 2 pm, which
subsequently will negatively impact on
the organoleptic quality indicators and
the instability of the fat phase while
storing. Due to the emulsification of non-

dairy fats, provided that fat globules with
a medium size of no more than 2 pm are
obtained, the nutritional characteristics of
the finished product are increased, as
well as its physicochemical quality
indicators are improved, in particular,
while storing (Samoichuk et at., 2020;
Michalski, & Januel, 2006).

Thus, it is relevant to use the
vegetable oils as a source of the
polyunsaturated fatty acids precisely in
dispersed form in order to obtain new
yogurt types with non-dairy fat content.

Thus, the technology of the finely
dispersed food emulsion with a mass
fraction of blended oil of 50 % was
developed, which is an emulsion-type fat
concentrate with a medium-sized fat
globules of no more than 2 ym and a
stability index of 100 %. High quality
indicators of the food emulsion are
achieved by means of the use of the
composition of different-nature
emulsifiers (sodium caseinate + a mixture
of polyglycerin and higher fatty acids)
and specified homogenization modes
(Ustymenko, 2019; Mushtruk, Deviatko,
Ulianko, Kanivets, & Mushtruk, 2021).

It should be highlighted that the
vegetable oils, in particular, blended
ones, do not have properties for the food
system to be structured in comparison
with the milk fat (Huppertz, & Kelly,
2006). Therefore, taking this feature into
account, stabilizers and/or thickeners
should be used in the composition of new
yogurt types with the vegetable oils
(Bakry, Chen, & Liang, 2019; Rogoskii,
2020).

Human and nation’s health, 2023, 1
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The work is to study the use of food
emulsion and carrageenan in the
composition of a yogurt with blended oil.

Materials and methods

To obtain the yogurt with blended
oil, we wused skimmed cows milk,
skimmed cows milk powder, bacterial
drug to prepare the yogurt “Vegan yogurt
VIVO”, and a food emulsion consisting
of drinking water, blended oil (sunflower
and linseed), sodium caseinate, and an
emulsifier (a mixture of polyglycerol
esters and higher fatty acids).

The food emulsion was obtained
according to the technology (Ustymenko,
2019; Bober, 2020) according to which it
consists of drinking water, blended oil
(sunflower and linseed oils), sodium
caseinate, oleophilic emulsifier (a
mixture of polyglycerol esters and higher
fatty acids) and is characterized by high
dispersion - the average size of fat
globules is no more 2 pm.

Xanthan gum was used as a
stabilizer. The control was yogurt
obtained from dairy raw materials.

The titrated acidity of the protein-fat
base samples was determined by the
titrimetric method, which is based on the
neutralization of the acids contained in
the product under study, with a solution
of sodium hydroxide in the presence of

an indicator (Fahmid, Sajjad, Khan,
Jamil, & Ali, 2016).

The fatty acid content was
determined by chromatographic
according to (DSTU ISO 15885/IDF,
2008).

Organoleptic quality indicators were
assessed by tasting and compared with
standard indicators according to (DSTU
4343, 2004).

The number of viable lactic acid
bacteria was determined by the method of
sowing serial dilutions in agar nutrient
media according to (GOST 10444.11,
1989).

Results

The obtainment of the milk-
vegetable sour-milk base for the yogurt
with Dblended oil, consisting of cow's
skimmed milk, cow's skimmed milk
powder and food emulsion, was
substantiated at the first stage of the
scientific research.

The milk-vegetable sour-milk base
and the control sample were obtained by
fermentation in a mixture thermostat
(Table 1) at a temperature of 38 °C
within 14 hours. Every two hours of the
fermentation process the titrated acidity
was determined in the milk-vegetable
mixture and the control sample.
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Table 1. Recipe compositions of experimental samples and controls

Components Mass fraction of fat
2.0 4.0 6.0
Milk normalized mixture (control sample)*
Cow's skimmed milk, % 93.0 88.0 83.0
Cow's milk cream (40% fat content), 5.0 10.0 15.0
%
Cow's skimmed milk powder, % 2.0 2.0 2.0
Total, % 100 100 100
Milk-vegetable normalized mixture*

Cow's skimmed milk, % 93 89 75.0
Food emulsion, % 4 8 12
Cow's skimmed milk powder, % 3.0 3.0 3.0
Total, % 100 100 100

*Bacterial drug for direct application. It is not indicated in the recipe composition.

Since milk proteins and fat are
involved in the formation of the sour-
milk curds and as a result of its quality
indicators, in particular, the titrated
acidity (Lisbeth Meunier-Goddik, 2004;
Shanina et al., 2020) there appears a
scientific interest in comparing the
duration of the fermentation process of
the milk-vegetable normalized mixture
with blended oil in the form of the food

emulsion and the milk normalized
mixture with milk fat.

The sour-milk curd with the titrated
acidity of 80 °T, which meets the
applicable normative requirements for the
yogurt, was obtained during the
fermentation process with the use of the
milk-vegetable normalized mixture and
the milk normalized mixture (DSTU
4343, 2004) (Figure 1).
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Titratable Acidity, °T

0 2 4 6 8 10 12 14

Durat bn of fermentat bn, hours
MNM (fat content 2.0 %) === MNM (fat content 4.0 %)
—&— MNM (fat content 6.0 %) —@— MVNM (fat content 2.0 %)

MNM — Milk normalized mixture; MVNM — Milk-vegetable normalized mixture.
Figure 1. Titrated acidity indicator for samples of milk-vegetable normalized mixture
and milk normalized mixture within 14 hours of fermentation process

Number of viable lactic acid bacteria in milk-vegetable sour-milk base is
presented in Table 2.

Table 2. Number of viable lactic acid bacteria in milk-vegetable sour-milk base

Sample Number of viable lactic acid The norm, no less than
bacteria (DSTU 4343, 2004)

(Lactobacillus bulgaricus,
Streptococcus thermophilus), CFU/g

7
Milk-vegetable | fat content 2 % 1.0x 10

i 7
sour-milk base fat content 4 % 1.0x 10

fat content 6 %

Organoleptic quality indicators of milk-vegetable sour-milk base of various fat

content is presented in Table 3.
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Table 3. Organoleptic quality indicators of milk-vegetable sour-milk base of various fat

content
Indicator Normal value Mass fraction of blended oil, %
(DSTU 4343, 2004) 20 4.0 6.0

Taste and aroma | Clean, sour-milk, without Clean, sour-milk, without foreign tastes
foreign tastes and aromas and aromas

Consistency Homogenous, fine, witha | Homogenous, fine, with a | Homogenous,
broken or unbroken curd, broken curd, without gas insufficiently
moderately dense, without formation thick

gas formation
Colour From white to light-yellow White Creamy

Thus, the sample of the milk-
vegetable sour-milk base with 6.0 % fat
content was chosen in order to improve
the consistency by using the thickener
and stabilizer of the structure - xanthan
gum, which will make it possible to
obtain the yogurt with blended oil with
the maximum possible content of
polyunsaturated fatty acids that are useful
for the human body.

The use of xanthan gum as part of
the milk-vegetable sour-milk base with
the obtainment of the yogurt with
blended oil was substantiated at the
second stage of the scientific research.

Organoleptic quality indicators of
yogurt with blended oil with 6.0 % fat
content with different contents of xanthan
gum is presented in Table 4.

Table 4. Organoleptic quality indicators of yogurt with blended oil with 6.0 % fat
content with different contents of xanthan gum

Indicator content of xanthan gum, %
0.05 0.10 0.15 0.20 0.25
Appearance and consistency | Homogeneous mass, | Homogeneous, fine, thick, | Homogeneous,
insufficiently thick creamy mass jellylike mass

Taste and aroma

Clean, sour-milk, without foreign tastes and aromas

Colour

Creamy, uniform over the full mass

Human and nation’s health, 2023, 1
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Content of omega-3 and omega-6
polyunsaturated fatty acids in yogurt with

6

5

Polyunsaturated fatty acids, %

0 I
Control sample

blended oil in comparison with control
sample is presented in Figure 2.

mw-3

Yogurt with blended oil

Figure. 2. Content of omega-3 and omega-6 polyunsaturated fatty acids in yogurt with
blended oil in comparison with control sample

Discussion

It should be noted that the duration
of the fermentation process of the milk-
vegetable normalized mixture and the
milk normalized mixture in order to
achieve the titrated acidity from 80 °T
was different - the duration of the
fermentation process of the milk
normalized mixture with 2.0 %, 4.0 %,
6.0 % milk fat content is 8, 8.5, 85
hours, respectively, of the milk-vegetable
normalized mixture with 2.0 %, 4.0 %,
6.0% blended oil is 10.5, 11.0, 12.0
hours, respectively (Figure 1). Therefore,
the components of the milk-vegetable
normalized mixture hinder the
development of lactic acid microflora
during the fermentation process. It should
be also noted that, in order to obtain sour-
milk products, in particular, yogurt, the
quality development process of lactic

acid microflora is caused by lactose
during the fermentation process (Barros,
2019). Therefore, it can be concluded that
the lactose content in the milk-vegetable
normalized mixture is sufficient to obtain
the sour-milk curd with the titrated
acidity of 80 °T.

The samples of the milk-vegetable
sour-milk base after the fermentation
process have the number of viable lactic
acid bacteria, which corresponds to the
normalized indicator for the yogurt
obtained according to the classical
technology (Table 2).

When the mass fraction of blended
oil is increased from 2 % to 6 %, the
consistency of the milk-vegetable sour-
milk base is deteriorated (Table 3). The
milk-vegetable sour-milk base with the
mass fraction of blended oil of 6 %
acquires  the  insufficiently  thick
consistency. From our point of view, this
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consistency characteristic was influenced
by the content of blended oil, which,
compared to milk fat, is not able to form
the appropriate yogurt structure (Tirado
et al., 2018; Mushtruk et al., 2023).

Xanthan gum, as a thickener and
stabilizer of natural origin, forms the gel
solution that has a high mobility, which
will make it possible to achieve the
appropriate consistency of the yogurt
with blended oil (Cortez-Trejo, 2022).
For obtaining the yogurt with blended oil
of a homogenous, fine, creamy, thick
consistency, 0.15-0.20 % xanthan gum
should be added to the milk-vegetable
sour-milk base (Table 4). The content of
xanthan gum in the milk-vegetable sour-
milk base of more than 0.20 % provides a
homogeneous, but gel-like consistency
due to the significant binding of water in
this food system by this food additive.

In the yogurt with blended oil, the
content of omega-3 and omega-6
polyunsaturated fatty acids is 1.06 % and
5.44 %, respectively, and is higher in
comparison with the control sample
(Figure 2). Research (Bali¢, Vlasi¢,
Zuzul, Marinovi¢, & Bukvi¢ Mokos,
2020) found that omega-3 and omega-6
are not synthesized in the human body
and are involved in the prevention and
treatment of many diseases.

Conclusions.

The possibility of using the finely
dispersed food emulsion with 50 % fat
content based on blended oil (sunflower
oil + linseed oil) and xanthan gum as part
of the yogurt-type product — yogurt with
blended oil - has been proven.

It has been established that in order
to achieve the minimum value of the
titrated acidity of the sour-milk curd of
the milk-vegetable sour-milk base of
80 °T, the duration of the fermentation
process of the milk-vegetable normalized
mixture, in comparison with the duration
of the fermentation process of the milk
normalized mixture, is different - for the
milk normalized mixture and for the
milk-vegetable normalized mixture with
2.0 % fat content is 8.0 and 10.5 hours,
respectively, 4.0 % — 8.5 and 11.0 hours,
respectively, 6.0 % — 8.5 and 12.0 hours,
respectively.

According to the organoleptic
quality indicators, it has been established
that the sample of the milk-vegetable
sour-milk base with blended oil of 6.0 %
content is  characterized by a
homogeneous, but insufficiency thick
consistency.

It has been established that the
samples of the obtained milk-vegetable
sour-milk base with 2.0 %, 4.0 % and 6.0
% fat content have the number of viable
lactic acid bacteria of 1.0 x 107 that
corresponds to the standard indicator for
the traditional yogurt.

It has been established that for
obtaining the yogurt with blended oil of a
homogenous, fine, creamy, thick
consistency, 0.15-0.20 % xanthan gum
should be added to the milk-vegetable
sour-milk base with 6.0 % fat content.

According to the study of omega-3
and omega-6 content in the yogurt with
blended oil with 6.0 % fat content, an
increased number of these
polyunsaturated fatty acids has been
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found — 1.06 % and 5.44 %, respectively,
in comparison with the yogurt obtained
according to the traditional technology.
The developed yogurt with blended
oil will make it possible to expand the

range of the milk-containing sour-milk
products and it is recommended for the
consumption as the finished product as
well as for the use as the semi-finished
product.
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HNPOLUECAMMU JJ EOGEKTUBHOI'O TA BE3IIEYHHOI'O
BUPOBHULITBA MOJIOYHUX ITPOJAYKTIB 3 YPAXYBAHHAM
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Anomauia. Pe3ynomamu oocniosxcens noxasanu, wo cmanoapmu 1SO 22000 ma
ISO 50001 € sadxcnusumu cmanoapmamu cucmem MeHeoNCMeHmy Oi3Hecy, AKi He
cynepeuams NPUHYUNAM Op2anizayii ma cnpusioms 3a6e3ne4enHIo 8UCOKOI AKOCmi ma
Oe3neyHocmi  Xapuosux  npooyKmie, a  MAaxKo#C OOMPUMAHHIO  NPUHYUNIG
CHEP2eMUYHO20 MEHeONCMEeHmy, AKWO GUMOSU YUX CMAHOApPmMi6 NOGHICMIO
suxonytomocs. Hoesi eepcii cmanoapmie opienmosani Ha npoyecHuul nioxio sK
KAI0YOB80MY NPUHYUNY 015 POPMYBAHHA THMESPOBAHUX CUCMEM MeHeOHcMeHmy. B
cmammi Hasedeno cmpykmypy cmanoapmie y gopmami yuxny Heminea (PDCA —
NIaHYU, BUKOHYIL, nepesipsiii, 0ill), AKUll 00380.JISE Kepysamu Npoyecamu, GUSHAYAmu i
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64 An integrated system for managing technological processes for the efficient and safe
production of dairy products, taking into account resource conservation

noninwysamu ixui moxciusocmi. Tomy cmamms meopemudHo OOIPYHMOBYE |
EeKCNepUMEeHmMAanbHO NiOMEEPONCYE KOHYENYito CUCMEMHO20 NiOX00Y 00 YNPAGIIHHSL
besneunicmo ma SAKIiCMio MOJIOYHUX NPOOYKMIB, 3ACHOBAHY HA BUABLEHHI (aKmMopis
6NIUGY HA PIZHUX emanax iXHbO2o JHCUMMEBO20 YUKIY, ONMUMizayii napamempie
8UPOOHUYMEA, 30epicants ma peanizayii npooyKyii 8i0N08IOHO 00 BUMO2 CIMAHOAPMIB
JICTY ISO 22000 i JICTY ISO 50001. Y cmammi nposedeno auaniz i
cucmemamuzayiro mamepianié O00CHiONCeHb, GKIOUAIOYU KPUMUYHUL AHATI3 Mda
cmamucmu4ny oopodoxy oanux. Kpim yvoeco, 6yna pospob.iena mooenv inHmezspo8anoi
cucmemu. Jlocniodcenns, wo NpoGOOUNUCS, MATU GeluKe NPAKmuiHe 3HAYEHHs )
8NPOBAVIICEHHT IHMESPOBAHOI cUCmeMU YNPAGAIHHA MEeXHOI02TYHUMU npoyecamu O
3abe3neueHns pecypco3depedxceHHs ma 6Oe3neuHocmi MoNo4YHuUx npooykmis. Oco
KLIbKA KIIOYOBUX ACNEKMI8, W0 NiOKpeCIooms iX BadCIUGicmy: egekmuene
BUKOPUCMAHHS pecypci8,  NIOBUWEHHs AKOCMI NpoOyKyii, NOKpawjenHs Oe3neKu
npooyKyii, Bi0NOGIOHICMb HOPMAMUBHUM BUMO2AM, CMANICMb MA eKOI02IYHA
8ION0BIOANbHICMb.

Bnposaoscennua  inmeeposanoi  cucmemu  YNpaeninHs — MeEXHOJI02TYHUMU
npoyecamu 3 Memoio pecypcoszoepesicents ma 3abe3nedenns 6e3neuHocmi MOJIOUHUX
NPOOYKMI8 MA€ 3HAYHI NPAKMUYHI nepesazu O NIONPUEMCME, CNONCUBAUIE MA
ooskinna. LI nepeeacu 6ussnAOmMbCs 8 OOKOPIHHOMY NOJINUIEHHI epeKmusHocmi
BUPOOHUYMBA, 3HUJICEHHI SUMPAmM pecypcie, RNidSUWeHHi SKoCcmi ma 0Oe3nexu
nPOOYKYii, a maKoic y 30epesceHHi npupoOHUX pecypcie ma 3MeHUEeHHI He2camu8HO20
8NIUBY HA HABKOJIUWHE cepedosuLle.

Knrwuoei cnoea: Oesneunicmov, inmezposéana cucmema MeHeONCMEHM),
EHEeP2OMEHeO0NCMEHM, cucmema YNpasniHHA Oe3neyHicmio Xapuosux npooyKmis,
PU3UKU, HeDe3NeKU.
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Abstract. The research results showed that the 1SO 22000 and 1SO 50001
standards are important standards of business management systems that do not
contradict the principles of the organization and contribute to ensuring the high quality
and safety of food products, as well as compliance with the principles of energy
management if the requirements of these standards are fully met. The new versions of
the standards are focused on the process approach as a key principle for the formation
of integrated management systems. The article provides a structure of standards in the
format of the Deming cycle (PDCA — plan, execute, check, act), which allows you to
manage processes, determine and improve their capabilities. Therefore, the article
theoretically substantiates and experimentally confirms the concept of a systemic
approach to the management of the safety and quality of dairy products, based on the
identification of influencing factors at various stages of their life cycle, optimization of
production parameters, storage and sale of products by the requirements of the DSTU
ISO 22000 and DSTU ISO 50001 standards. The article analyzes and systematizes
research materials, including critical analysis and statistical data processing.

In addition, a model of an integrated system was developed. The conducted
research was of great practical importance in the implementation of an integrated
system of management of technological processes to ensure resource conservation and
the safety of dairy products. Here are a few key aspects that highlight their importance:
efficient use of resources, improving product safety, compliance with regulatory
requirements, sustainability and environmental responsibility.

The implementation of an integrated system for managing technological
processes to save resources and ensure the safety of dairy products has significant
practical advantages for enterprises, consumers, and the environment. These
advantages are manifested in the radical improvement of production efficiency,
reduction of resource costs, improvement of product quality and safety, as well as in
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the preservation of natural resources and reduction of negative impact on the

environment.

Keywords: safety, integrated management system, energy management, food

safety management system, risks, dangers.

Beryn

Ha choromuimHiii 1eHb, 3pOCTaHHS
€KOHOMIYHO1 €()EeKTUBHOCTI
BUPOOHMIITBA  BHUMAara€  aKTHBHOTO
3aCTOCYBaHHS E€HEPro30epeKeHHS SK
OJIHOTO 3  OCHOBHUX  HaNpsSMKIB.
3MCHIICHHS]  BUTpaT  EHEPTETHYHUX
pecypciB cTae€ HEOOXIIHMM Ha BCIX
eTanax BUpOOHHUIITBA, TPAHCIIOPTYBAHHSI
Ta CITOKMBAHHS.

B mmpokomMy poO3MOBCIOJKEHHI

Cy4acHUX I1HHOBAIlIMHMX TEXHOJIOT1i
BUHHUKAE oe3my TEXHOJIOTTYHUX
HOBOBBEC/ICHb, K1 KapAuHAILHO
3MIHIOIOTh ~ CHUTYyalilo B  Talysi
CHEPro30epeIKCHHSI.

OnHiero 3 KJIIOYOBHX  3ajay
eHepro30epeKeHHS € BUSIBIICHHS

OCHOBHMX JDKEpen BTparT Ta BHUOIp
ONTUMAJILHOTO TEXHOJIOTIYHOTO
nporecy, M0  JIO3BOJNUTh  3HAYHO
3HU3UTH 1XHIA BIUIMB Ha 3arajbHy
cobiBapTicTh mpoaykiii (Pereira et al.,

2022).

Mu BBaxkaeMo, MO PO3YMHHUM
pILIIEHHSIM oyne BUKOPHUCTaHHS
TEXHOJOTIH, SKI JO3BOJATHL 3HAYHO
3HU3UTHU HaO1IIbII BCJIHKI

HEIPOIYKTUBHI CKJIaJIOBl BUTPAT CHEPTil
B cucteMi. L{i TexHoJIOr1i MOBUHHI OyTH
e(eKTUBHUMU 1 3a0€31euyBaTH BUCOKY
OPOAYKTUBHICTH  TPU  MIHIMaJbHUX
sutparax (Osei Tutu and Anfu,. 2019).
XapuoBa MPOMHUCIIOBICTh B Y KpaiHi
3aliMa€e TMPOBIHE MiCIle y CTPYKTypi
MPOMUCIOBOTO  BUpOOHMIITBA. BoHa
CKJIaJlac 3HayHy 4YacTtky - 952,8%

BUPOOHUIITBA  CIOXWBUMUX  TOBApIB.
[IpakTuyHO m'siTa YacTUHA 3arajbHOTO
o0csary BUpPOOHUIITBA TIPUIAJAE€ HA

xap4yoBy  mnpomumcioBicte  (Kytaiev,
Chala, and Androsov, 2020).

v Cy4YaCHHUX yMOBaXx,
npobiieMaTUKa SIKOCTI Ta  Oe3MeKu
XapyoBUX  MPOJAYKTIB  CTae  AyXkKe
akTyanpHOrO. SlKicTh Ta  Oesmeka

XapYoOBUX TPOAYKTIB MAaOTh KPUTHUYHE
3HAUCHHS I 30€peKEHHS XKUTTS Ta
3JI0POB'sl JIFOJICH, a TAKOXK BIUIMBAIOTH HA
IPOJIOBOJIBbYY, EKOHOMIYHY Ta
HalllOHAIbHY Oe3reKy KpaiHu.
Henocraras sikicth a00 HeOE3MEYHICTh
XapyoBUX TMPOJYKTIB MOXKYTb MaTH
CEpHO3H1 HACHIAKUA AJid CYCHUIbCTBA B
mimomy. ToMy HEOOXimHO 3BepTaTH
0CO0JIMBY yBary Ha KOHTPOJIb SIKOCTI Ta
Oe3leKy  XapuoBUX  MPOAYKTIB 1
OpUAUIITH 1M HaJeXKHY yBary i
pecypceH..

[Tutanus 3a0e3neYeHHs
CTablILHOCTI SIKOCTI Ta OE3MeYHOCTI
MPOTYKITi1 B nepepoOHHX
1PUEMCTBAX AlIK, 30Kpema
CLIbCBKOTOCIIOIAPCHKOTO Ta Xap4yOBOTO
CEKTOpIB, CTarOTh BCE 011
BaxJuBUMHU. [li mim  gocsararoThes
3aBASIKA BIPOBAKEHHIO 1HTEIPOBAHUX
CUCTEM YMpaBJIiHHS, 5Kl BIAMNOBIIAIOTH
MDKHApOJIHUM CTaHJapTaM, a TaKoX
pO3p0o0Il MPOAYKII 3 ypaxyBaHHSIM
CydJaCHHX CIOXXKHMBYHMX TIepeBar Ta
notped puHKy. Takuil miaxiJa J03BOJISE
3a0€3MEUYUTH CTalTy SKICTh Ta O€3MeKy
MPOAYKIli, BIAMOBIJAIOYM  BUMOTaM
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Cy4aCHOTO PHUHKOBOI'O
(1SO Guide 72:2001).

VY BIAMOBIAHOCTI /10 3aKOHO/IaBCTBA
VYkpainu, 30kpema «IIpo 6e3nedHicTs Ta
AKICTh XapyoBoi mnpoaykuii» (2002) 1
«[Ipo mutsue xapuyBanus» (2006), Bci
I IMPUEMCTBA, 110 3aliMaroThCS
BUPOILYBaHHAM 1  BHUPOOHMIITBOM
CUIBCBKOTOCIIOZAPChKOT  Ta  Xap4yoBOi
MPOAYKIlii, 3000B'S3aHI BIPOBAJUTH
CUCTEMHM  YIIPaBJiHHSI  OE3MEYHICTIO
XapyoOBUX MPOJYKTIB, 5Kl 0a3yI0ThCs Ha
MPUHITUTIAX aHaizy KPUTUYHUX
KOHTPOJIbHHX TOYOK (HACCP)
(Nikolaienko and Bal-Prylypko, 2020).
Cranom Ha 2023 pik BHIPOBAIKECHHS
CUCTEMHU YIIPaBIiHHSA OE3MEYHICTIO Ha
nepepobHux mianpuemctax AIIK Bxe
HE € JOCTaTHIM. Y CyYacCHHX YMOBax,
MDKHapOJHI PHUHKH Ta CIIOXHUBaYl
BUMAararTh BiJl BUPOOHUKIB MPOIYKIIIi
HE TUIBKM TapaHTii Oe3MeYHOCTI, aje
TaKOK MOCTIMHOI SKOCTI, €KOJIOTTYHOCTI,
eHeproe(peKTUBHOCTI (3rigHO 3
Bumoramu 2013  poky), a Takox
3a0e3neuyeHHss  Oe3meku  mpami  Ta
BUKOHAHHS  COIIlaJbHUX  CTaHAApPTIB
(3ritno 3 Bumoramu 2001  poky).
(Nikolaienko and Bal-Prylypko, 2020).

VY 3B'A3Ky 3 MOCTIHHUM 3POCTAHHIM
noTpeo MIPUEMCTB Xap4oBoi
MPOMUCIIOBOCT] Y TaJMBO-MaCTHIHHUX
MaTepiajiax Ta aJbTepHATUBHUX JIKEPET
EHEeprii, IO TOCUIIIOETHCS CBITOBOIO
Kkpu3or, nanaemiero Sars-Covid 19 Ta
JOKIayHaMH, 3HA4H1
KaImTaJIOBKIJIAJICHHS B rajly3l CTalOTh BCE
BaXKYUMH. Opnak, XapyoBa
MIPOMHUCIIOBICTh MA€ 3HAYHUNA MOTEHI1aJ
y raysi eHepro30epirarnymx
TEXHOJIOT1H.

Jns peanizaiii 1boro moTEHIIATY
HEOOXiIHA  CTPYKTYPHO-TEXHOJIOTIYHA

cSpcaoBHUIIIA.

nepedyoBa MIANPUEMCTB Traidy3l Ta ix
TEXHOJIOTTYHHX IpolieciB. Lle MoxMBO

UISIXOM pO3po0IeHHS Ta
BIIPOBA/KCHHS 1HTETPOBAHUX CHCTEM
yIIpaBJIiHHS, 10 BIIMIOBIIAIOTh

MixHapoaHuM cTtaHnapram ISO cepiit
9000 (saxicts) (ISO 9001:2015), 22000
(6esneunicts) (ISO 22000:2018) Ta
50000 (eneproedextuBnicts) (ISO
50001:2018). Ilpu 1mpomMy HEOOXimTHO
BpaxoBYyBaTH 0COOJIMBOCTI
3aKOHO/IaBCTBAa T4 HOPMATHBHOI 0a3y, a
TaKOX pealiii mepepoOHUX IMiIMPUEMCTB
VYkpainu B yMOBax BiMICHKOBOTO CTaHy
(SAI SA 8000:200; 1SO 19011:2018).

VY pO3BUTOK TEOpii 1 NPAKTHUKU
CTaHJapTHU3aIll Ta YIOPaBIIHHS SIKICTIO
BHECJIM 3HAYHUU  BHECOK  Oararo
BITUM3HSIHUX Ta 3apyO1KHUX BUCHUX:

I Cukopcvkuii — YKpaiHCBKHIA
HAyKOBEIIb, SIKUU 3aliMaBCs
npoOjieMaMu CTaHJapTU3aIlli,
ceprudikamii Ta skocti. BiH po3poOus
METOJIMKY  CHUCTEMHOIO  yNpaBIiHHS
AKICTIO, SKa BKIIOYA€ IUJIaHYBaHHS,
KOHTPOJIb 1  TOKpAalleHHS  SKOCTI
BUpOOHMITBA. Moro po6oru Gynu
BAXJIMBUM  KPOKOM Y  PO3BHUTKY
CTaHJapTHU3alli Ta yNpaBJIiHHA SIKICTIO B
VYkpaiHi.

JI. I'anin — BUAATHUN YKPATHCHKUUI
BUCHUH, IKUH 3pOOMB 3HAUHHI BHECOK Y

PO3BHUTOK Teopii SKOCTI 1
CTaHJapTHU3aLli. Bin po3pobuB
METOJIUKY JOCITIJDKCHHS SIKOCTI

POJYKIIii, TEOPIIO CTaHIAPTIB SKOCTI 1
MOKA3HUKIB SIKOCTi. ['aHiH aKTUBHO
MpaIoBaB HaJl IIIJBUIICHHSAM SKOCTI
npoaykKilii B YKpaiHi Ta BHIC BaroMui
BHECOK Y PO3BUTOK CTaHAapTH3AIlii.

M. Yybumcokuii — BITUYUZHSIHUN
BUCHUH, SKUI BHIC 3HAYHUU BHECOK Yy
PO3BUTOK TEOpii cTaHgapTU3alii Ta
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yIpaBlIiHHSA fAKICTIO. BiH  po3pooun
CUCTEMY YOPABIIHHS AKICTIO
BUPOOHMIITBA, KA BKIIOYAE MPOIEAYPH
KOHTPOJIIO SIKOCTI, BHYTPIIITHIO
cepTudikailiro Ta  CTaHJIAPTU3AIIIO
nporeciB. Poborun UyOuHChKOTO cTamu
BaXJIMBUM BHECKOM Yy BJIOCKOHAJICHHS
CUCTEMHU SIKOCTI B YKpaiHi.

A. lsanoé — BIIOMUN YKpPATHCHKUUN
HAyKOBEIb, SKU PUCBITUB CBOE KUTTS
JOCIIKEHHIO SKOCTI Ta
CTaHJapTHU3allli. Bin po3poOuB
METOJIMKY OIIIHKKA $IKOCTI MPOJYKIIIi,
BKJIIOUAIOYM aHaIi3 BIAXWIEHbL BIJ
CTaHJApTIB AKOCTI Ta BHU3HAYCHHS
npuunH aedektis. Poboru IBaHOBa
CTaJIi OCHOBOIO [UIsl BJIOCKOHAJICHHS
CHUCTEMH YTIPABIIIHHS AKICTIO B YKpaiHi.

B. Eosapoc — amepuKaHCHKHUI
BUCHUH, AKAN 3aII0YaTKyBaB
PEBOJIIOIII0O B SIKOCTI 1 YMNpPaBIiHHI B
Anonii micna [pyroi cBiTOBOi BiiiHH.
BiH po3BHHYB KOHIENIIIO YHPABIIHHSI
SIKICTIO, BKJIFOYAIOYHU TTOHATTS
CTATUCTUYHOTO KOHTPOIIIO SIKOCTI Ta
kpyroobdiry  IIJIKA  (mnanyBaHHS,
peanizaiisi, KOHTpOJb, Aist). JlemiHra
MIPUHIIAITY 1 METOJIH BIUTMHYJIU HA SIKICTh
BUPOOHUIITBA HE TUIbKU B SNoOHI1, ane i
y BCbOMY CBITI.

. Mixcen — aMepUKaHCBKUU
BYEHHUH, BIJOMHMH SIK OOMH 3 OAaTbKIB
YOpaBIIHHS sKiCTIO. BiH BHIC BenMKui
BHECOK Y PO3BUTOK TeEOpii SKOCTI,
PO3POOMB KOHIIETITII0 KTPHOXMETPOBOTO

KOHTpOJIt0»  (IUIaHyBaHHSA  SKOCTI,
KOHTPOJIIO  SKOCTI Ta IOKpaIcHHs
AKOCTI) 1 TMIJKPECIWB BAXJIHMBICTh

3QJIy4eHHS KEpIBHUKIB JI0 yIpPaBJIiHHS
AKICTIO.

®. Kpocbi — aMepUKaHCHKHI
BUCHUH, aBTOP KOHIICMII «HYJIbOBUX
nedekTiB» 1 mporpamu «SKicTh - 1€

O0e3komToBHO». BiH HarojomyBaB Ha
BaYKJIMBOCTI MOINEPEIKEHHS A1e(EKTIB, a
HE 1X BUIPABIICHHS, 1 pO3pOOUB CUCTEMY
YIOpPaBIIHHS SKICTIO, CIPSMOBaHY Ha
3a0€e3Me4YeHHs] BUCOKOI SIKOCTI Ha BCIX
eTarax BUpOOHUIITBA.

I. @oooxcepmi ma I. Pomice —
aMEpUKAHChbKI BYEHI, SIKI PO3BUHYJIH
CTATUCTUYHI METOJM KOHTPOJIIO SKOCTI 1
CTATUCTUYHE YTMPABIIHHSA MPOIECaAMHU.
Bonu po3pobuiin MeTomu KOHTPOIIO
SKOCTI Ha OCHOBI CTaTUCTUYHOTO
aHaJi3y JaHUX 1 BHECIU 3HAYHUI BHECOK
y  TpaKkTHKy  CTaHaapTu3amii  Ta
yIpaBJIiHHS SKICTIO.

L. Illineo — SATMOHCHKUM THXEHED,
BIJIOMUH CBOIM BHECKOM Y PO3BHTOK
CUCTEMHU BHpOOHHIITBA ToiloT Ta
KOHIICTINi «IOKpaIieHHs ©0e3 BUTpaT»
(kaizen). Bin  po3poOuB  Oarato
IHHOBAIIHHUX METO/IIB Ta IHCTPYMEHTIB,
takux sk SMED (onHOXBUIIMHHA OOMIH
I1JTOTOBKH) i Poka-Yoke
(mpodinaktuka aedeKTiB), MO0 CIPHULIU
MOJIIMIIIEHHIO AKOCTI Ta €()EeKTUBHOCTI
BUPOOHUIITRA.

Ili BYeHi Jume JeKiabKa 3
YHUCIEHHUX OCOOUCTOCTEH, SIKI BHECIIH
BaroMHii BHECOK Yy TEOPIIO 1 MPAKTUKY
CTaHJapTHU3alli Ta YHIpaBIiHHS SKICTIO.
IxHi imel, KoHIENIii TA METOMU CTaIU
OCHOBOIO Il  0ararbOX CY4YacCHHUX
MIIXOMIB JIO0 YIHpaBIiHHA SKICTIO Ta
CTaHIapTH3aIlii.

OpHi€elo 3 akTyaJlbHUX MpoOJeMm,
AK1 MOTPEOYIOTh BUPILIEHHS, € pO3pOOKa
MoJeJIei, K1 3a0e3neyaTh
nependadeHHss SAKOCTI Ta  Oe3meku
OPOAYKIi Ha OCHOBI €(EeKTUBHOCTI
TEXHOJIOT1YHHX MpolteciB. L{sg mpobiaema
Ma€ BEJIMKE MPAaKTHUYHE 3HAYCHHS 1 €
BaXKJTMBOIO TUTSI PO3BUTKY
npomucioBocTi  (Rozbytska, 2021).
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Kpim Toro, BaxJIMBO pO3pOOISATH
METOAM  OUIHKK  (PYHKI[IOHYBaHHS
IHTETPOBAHUX CHUCTEM YIIPaBIiHHSA Ha
nepepoOHUX MAMPUEMCTBAX ClIIILCHKOTO
rOCIo/IapcTBa, 3BEPTAIOYM YBary Ha
SIKICTh Ta KUIbKICHI acmekTu (Antoniv
and Rozbytska, 2019; Samoilichenko et

al., 2022).
Mertoro naHoi poOoTu € po3pobka
Ta BITPOBAKCHHS IHTErpOBaHOT

CHUCTEMHU YIIPaBIiHHSA TEXHOJIOTTYHHUMHU
mpolecaMr 3 METOK  3a0e3NedYeHHS
pecypco30epekeHHsT Ta 3a0e3MeyeHHs
O€3MeKU MOJIOYHHX MPOIYKTIB.

MeToau n0c/aiIKeHHS 010 CHCTEMH
MEHEe/KMEHTY SIKOCTi

Jnsi  BCTAHOBJICHHSI ~ OCHOBHHUX

MOKa3HUKIB CHCTEMH YIPABIIHHA, SKI

CIIyXaTh JUIA OIIHKH Ta BHUSBIICHHS

pU3HKIB, OyJIM BHKOPHCTaHI METOIU

JOCITIIKEHHS, 10 BpPaxoBYIOTh
XapaKTEPUCTUKU XapuoOBOTO
(MoJIOKOIIEpepOOHOTO)  MIAMPUEMCTBA

(Yasnolob et al., 2019).

3 ypaxyBaHHSM BIUIUBY Ha
TEXHOJIOT14YHI TPOIECH BHUPOOHUIITBA
XapuyoBHUX MPOAYKTIB 3HAYHOT KIJIBKOCTI
HEKOHTPOJIbOBAaHUX  (akTopiB,  fAKi
MOXXYTh 3MIHIOBaTH CBOi MMapaMeTpu Ta
MaTH BHUMAJKOBUN XapakTep, BUHUKAE
HEOOX1AHICTh MEPIOAUYHOTO BUSBICHHS
PU3MKIB Ta OIlIHKK 1X BIUIMBY Ha
cucteMy  ynpasmiHHsa.  [lig  dac
MIPOBEJICHHSI JOCIIKEHHS 0yJ10 00paHo
Ta HAJICKHAM YHHOM OOIPYHTOBAaHO
OCHOBHI ~ METOAM, CIPSMOBaHI Ha
OlEpaTUBHE YIPABIIHHS pU3UKAMU B
IHTEIPOBaHIM  CHCTEM1  yIPABIIHHS
XapuyoOBUM (MoToKOTIEpEPOOHHIM)
MIJAMPUEMCTBOM. 311 OIIIHKH  ITUX
MeToaiB  Oyna cdopmoBaHa rpyna
EKCIIePTIB 3 BIAMOBITHUMHU 3HAHHIMH Ta

JIOCBIJIOM y Ii¥ Taiy3i, Kl BU3HAYWIIU
OCHOBHI TIEpeBard Ta HEIOMIKUA IUX
METOMIB, a TaKoX OOIPYHTYBajIu
JOIIIBHICT  1X  3aCTOCYBaHHS  Ha
XapyoBUX MmianpueMcTBax (3rigHo 3 ISO
31000:2018).

OcHoBHI MeTonau imeHTH(IKAIT
HeOe3neuyHnx (hakTopiB Ta OLIHKU iX
BIJIMBY Ha Xap4yoBe (MOJIOKOIepepoOHe)
I IMPUEMCTBO BKIIFOYAIOTh HACTYITHI:

1) Meton Jlendi (Delphi method) €
OJIHUM 31 CIOCOOIB MPOTHO3YBaHHS a00

300py  eKCHEpPTHUX  JYMOK  JJIst
npuiiHATTS  pimeds. Lleit  Meron
3a3BUYAM BUKOPHUCTOBYETHCS B

CUTyaIlisiX, KOJMH HEMa€e JOCTaTHhOI
KUIBKOCT1 00'€KTUBHUX JTaHUX a00 KOJHU
HEOOX1THO OLIIHUTH MalOyTHI 1oaii abo
TPEHIH.

Bin BkiIIOUa€ iTepaTUBHUI MpOIEC
300py 1 06poOku 1H(DOpMali BiJ rpynu
excrieptiB. OCHOBHA ilies TOJSTAE y
TOMYy, 100 OTPUMATH KOHCEHCYCHY
IYMKY 3 BHUKOPHCTAHHSIM aHOHIMHHUX
OMUTYBAaHb Ta OOMIHY 1H(POPMAIIIEI0 MIXK
EKCIIepTaMHU.

Januii MeTom J1a€  MOXJIUBICTH
CUCTEMATU3yBaTH JyMKH €KCHEpTiB,
BUSBUTH  TCHJACHINI Ta  3HAUTH
KOHCEHCYCHE pileHHs a0o mporHo3. Bin
IIMPOKO BUKOPUCTOBYETHCS y 0ararbox
ray3sX, TaKWX SK MEHEKMEHT,
TEXHOJIOT19HE IPOTHO3yBaHHS,
CTpaTeriyHe ITUTAaHYBAaHHS Ta IHIII, €
NOTPIOHO 3pOOUTU MPOTHO3U YMOBHOT
HEBU3HAYEHOCTI.

2) OnuTyBadbHUH JTUCTOK Ma€ CBOI
nepeBarv, OCKUIbKA NHUTAaHHS, Ha SKi
noTpiOHO  JaTv  BIANOBIAb,  HE
BHMAararmTh CIEIMaJIbHOI ITATOTOBKH
nepconany. OfHak, BiH TaKOX Ma€ CBOi
HEJIOIKU: TUTaHHS, Ha SIKIi TOTPIOHO
JIaTd  BIATOBiAb, HE CTUMYJIOIOTH
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PECIIOHJICHTIB BUSIBISATU OCOOJIUBOCTI
PHU3HKIB, K1 BUXOJSTH 32 MEXKI 3aJJaHUX
MATaHb. PamionansHOIO Oyne
BUKOPUCTAHHSI ONUTYBAJBLHOTO JIUCTKA
JUIsl BUSIBJICHHS HeOe3Mek, AKi OynyTh
BpaxoOBaHi MiJ] 4ac OI[IHKH PU3HKIB.

3) Amnami3 IICPBUHHOT
JOKYMEHTAIlll € MPOLIECOM BHUBUYCHHS 1
OI[IHKM  JIOKYMEHTIB, 10  MICTATh
NepBUHHY 1H(QOpMAIII0 TIPO TEBHY
chepy mismpHOCTI. Lleit MmeTos 3a3Buyai
3aCTOCOBYETHCS IS OTpUMaHHS
JETATBHOTO PO3YMIHHS cuTyalli abo
npobsieMu UISIXOM aHajizy
JOKYMEHTIB, $iIKi Oynu CTBOpeHi abo
310paHi B paMKax I1i€l JiSTbHOCTI.

Meron aHalizy MEPBUHHOL
JTOKyMEHTAITi1 € BYXTUBUM
ITHCTPYMEHTOM IS JIOCI1IKEHb,
TIaHyBaHHS O13HECY, OIIHKYM PU3HKIB Ta
NPUUAHATTS  pIIEHb  HAa  OCHOBI
JOCTOBIPHUX JaHuX. BiH 103Bossie
orpuMatu 00'€eKTHBHY i1H(OpMAIIILO,

BCTAHOBUTHU 3B'SI3KM MK (DakTamu Ta
BUSIBUTH KJTFOYOB1 aCTICKTH MTUTAHHS, 1110
JOCITIJIKY€ETHCSL.

4) Amnauni3 oprasi3ariiHoi
CTPYKTYpPH TIiAMPUEMCTBA € METOJIOM
BUBUECHHS Ta OLIHKA BHYTPIIIHBOI
opraHizamii 1 po3moAiury QYHKIINA i
BIJIMOBIAABHOCTEN HaA TAMPUEMCTBI.
Ile#i meTonm MO3BONSE MOCHIAUTH, SK
B3aEMOJIIIOTh  CTPYKTYpPHI  OJWHUII
M AMPUEMCTBA, K PO3MOAUISIOTHCS POJIi
Ta Biaga, SK (QOpMyeThCS JIAHITIOT
KEepyBaHHs Ta KOMyHIKaIlii.

5) AHaJti3 TeXHOJIOTTYHHUX MPOIIECIB
Ta TEXHOJIOTIYHUX IOTOKIB JIOIIOMAarae
BUSIBUTU MOJKJIMBOCTI JUIS MIJBHUINECHHS
e(heKTUBHOCTI BUPOOHMIITBA,
CKOPOYEHHSI 4acy IUKIY, MOJIMIICHHS
AKOCT1 NPOAYKIIi Ta 3HUKEHHS BUTPAT.
Bin Takoxx 03BOJISIE MMIANPUEMCTBY

BUPOOJISATH KOHKYPEHTOCTIPOMO3KHI
MPOIYKTH Ta aNaNTyBaTHUCS O 3MiH Y
BUPOOHHUOMY CEpPEIOBUIIII.

6) Iucoekiiiini mepeBipKH - IIe
MpoLec MIPOBEICHHSA odimiitHol
nepeBipku 200 OIS Ay TIEBHUX ACTICKTIB,
MISIbHOCTI a00 00'€KTIB 3  METOI0
3a0e3ne4YeHHs] JTOTPUMAHHS  TMpPaBUII,
CTaHJapTIB, HOPMAaTHBIB abo
3akoHOJaBcTBa. LI mepeBipKku MOXKYTh
3MIMCHIOBATUCA YPSAOBHUMH OpraHam,
pPETYyASATOPHUMU opraHi3aiisiMu,
npodeciiHuMu  acorlaiisMu abo
IHITMMHU BIJTIOBITHUMH YCTaHOBaMHU.

Bouu 3a0e3neuyroTh 1OTpUMaHHS
CTaHJapTiB  Oe3MeKku, SKOCTI  Ta
BIJIMOBITHOCTI TIpaBWJIaM Y  PI3HUX
rary3sx, TaKuX SIK Xap4yoBa
MIPOMHUCIIOBICTb, MEIUITNHA,
OyIiBHUIITBO, €KOJOris Ta iHIm. BoHwm
CIIPUSIOTh T IBUILIEHHIO piBHS
BIIEBHEHOCTI T'POMAJICBKOCTI Yy SIKOCTI
OpPOAYKTIB 1 TMOCIYr, a  TaKoX

JONIOMaraloTh YHUKHYTH  MOJKJIMBUX
PU3UKIB 200 MpoOIIEM.
7) [IprunHHO-HACTIIKOBA

niarpamMa IcikaBu, TakoX BigoMa sK
niarpama «Pubka» abo «J/liarpama
[mrikaBu», € MeTtonoM Bi3yamizaiii Ta
aHaizy MPUYUHHO-HACTITKOBUX
3B'SI3KIB MDK  (haKTOpamH, 110
MIPU3BOJIATH J0 MEBHOTO Pe3yybTaTy abo
npobimemu. lleit Meronm momomarae
imeHTu(iKyBaTH Ta BI3yai3yBaTH Pi3HI
MOJKJIUB1 TIPUYHMHH, 10 TPHU3BOAATH JI0
NEeBHOI  CcUTyaulli, 1  JONOMAarae
30CepEeAUTHUCS Ha TOJIOBHUX (haKkTopax,
K1 MOXKYTb OyTH BIUIUBOBUMH.

Januii wMeron € e(peKTUBHUM
IHCTPYMEHTOM ISl aHAJi3y NMPUYUHHO-
HACJI1JKOBUX 3B'SI3KIB, CIIpHsi€
rIIMOOKOMY PO3YMIHHIO TpoOiemMu Ta
J0TIOMarae 30CepeANTUCS Ha TOJOBHUX
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(dhakTopax, K1 MOXYTh OoyTH
BUPIIIAIbHUMU JIJISI IOCSITHEHHSI YCITIXY.

8) Imctpyment HAZOP (Hazard
and Operability Study) € wmeromom
CUCTEMAaTUYHOI0 aHaji3y MOTEHLINHUX
HeOe3MneK 1 BUMOT 0e3NeKH B 1HIYCTPIi.

Bin BUKOPHUCTOBYETHCS TUISL
igmeHTudikami 1 OLIHKK  PU3UKIB,
MOB'SI3aHUX 3 TEXHOJIOTTYHUMH

IporiecaMy, TEXHIYHHM OOJagHaHHIM
abo cucremamu. HAZOP nosBossie
11eHTU(IKYBAaTH MOTEHL1HHI HEOE3MEKH,
3MEHIIIUTA PHU3UKA Ta TOKPAIUTH
Oe3reKky B IpOMHUCTOBUX Mporiecax. Llei
METOJI 3aCTOCOBYEThCS B 0araTtbox
ranyssx, BKJIFOYAIOUN XIMIYHY
MPOMHUCIIOBICTh, Ha(TOBYy 1 Ta3oBy
MIPOMHUCIIOBICTb, (bapmarlleBTuUKY,
€JIEKTPOEHEPIreTUKY Ta 1HII1, e Oe3neKa
€ KPUTHYHHUM aCTIEKTOM.

9) JlepeBo pilieHb, TAKOXK BigoMe
AK JIepeBO BaplaHTIB a00 JepeBO
OPUIHATTSA ~ pillleHb, € rpadidHuM
1HCTPYMEHTOM, SIKUI BUKOPUCTOBYETHCS
JUTSL Bi3yaJtizaiii moCiJOBHOCTI pillicHb
1 ix HacmigkiB. Bono gomomarae
aHai3yBaTu abTepHATHUBU Ta
OLIIHIOBATH  pU3UKK Ta  MOMXKIJIUBI
HACTIKA TPUUAHATHX pimeHb. JlepeBo
pillieHb CKJIAJIA€ThCA 3 BY3MIB, SfKi
MPEACTABIISIOTH PIIICHHS Ta IX MOMJIHMBI

BapiaHTH, 1 TIIOK, $AKI TOKa3ylOTh
HACJI1IKH BUOpaHUX BapiaHTiB.
3a3Buuyail  JepeBO  pIIIEHb  Mae€

MMOYATKOBUI BY30J1, SKUH TPEICTaBIISAE
BUXIJHE PIMIEHHS, 1 KIHIIEBI BY3JH, SKi
MIPECTABIISIFOTH KiHIICBI PE3yJIbTaTH.

10) CrarucTryHi METOIH - 1I¢ HaOip
IHCTPYMEHTIB Ta TEXHIK, SIK1
BUKOPHCTOBYIOTBCS IS 300py, aHAMI3y
Ta 1HTepIpeTalii JaHUX 3 METO
PO3yMiHHS SIBHIII, BCTAHOBJICHHS
BIJTHOILIEHB Ta PO3POOKH y3arajbHEHb Ha

OCHOBI OO'€KTUBHHUX YHCJIOBHX JaHUX.
Jlan1 METOIN € Ba)KJINBUM
IHCTpYMEHTOM i1 0OpoOKuM  Ta
IHTeprpeTanii JaHuX, a TaKoX IS
MIATPUMKH OOIPYHTOBAHOT'O PUUHATTS
pIIICHb.

OcHOBHI METOIHU SIKICHOTO
OLIIHIOBAHHS PHU3UKIB Ha XapyoOBOMY
M1IMPUEMCTBI BKIIOYAIOTh:

HACCP (Hazard Analysis and

Critical  Control  Points) - 1e
CUCTEMATUYHUH MIX1T bi (o)
imeHTudikarii, OIIIHKKM Ta KOHTPOJIIO

PU3UKIB Yy XapyOBOMY BHPOOHHIITBI.
HACCP Bu3Hauae KpUTHUHI KOHTPOJIbHI
TOYKH, JI€¢ MOXKYTh BUHUKHYTH PHU3UKH,
Ta BCTAHOBJIIOE MIpU KOHTPOIIO JIJIS iX
yCcyHeHHs abo 3HwxkeHHs. Lleit meron
BUMAara€e JTOKyYMEHTYBaHHS IPOIIECIB Ta
OpoIieAyp 3 METOK  3a0e3IeUeHHS
Oe3MeKu XapuoBUX MPOIYKTIB.

Ananiz nebesnex (Hazard Analysis)
- METOJ, U0 BHUKOPUCTOBYETHCS IS
imeHTudikamii MOTEHIIMHUX HeOe3meK
HAa XapyoBoMy mianpueMctBi. Bin
OIIIHIOE  XapAaKTEPHUCTHKH  XapUOBUX
MPOAYKTIB, TPOIECIiB BHPOOHHUIITBA,
YMOBH 30€piraHHs Ta TPAHCHIOPTYBAHHS
3 METOK BHW3HAYCHHS  MOXJIMBUX
PU3HKIB JUTsI 370OPOB's CIIOKUBAUiB.

Ananiz kpumuunux mouox (Critical
Point Analysis) - wMerox [03BOJISIE
BUSIBUTH Ta OIIHUTH KPUTUYHI TOYKH
BUPOOHUYOTO TPOIECY, J€ MOXKYTh
BUHUKHYTH pu3nku. lle momomarae

BCTAHOBUTH  HEOOXIJHI ~ KOHTPOJIbHI
3aX0JIM Ta MPONEAYPH I 3ar0o0iraHHs
pu3ukaM 1 3abe3neueHHs Oe3MeKu

XapyoBUX MPOAYKTIB.

Ananiz  nebesneunux ¢haxmopie
(FMEA - Failure Mode and Effects
Analysis) - MeToa BHUKOPHCTOBYETHCS
VTS imeHTudikamii MMOTEHIIIHHUX
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HeOe3meK Ta OMIHKHU HAacCHIJIKIB BIIMOB
XapyoBOro rmpoiecy abo oOagHaHHS.
FMEA OLIIHIOE IMOBIPHICTB
BUHMKHEHHS BIJIMOB Ta iX BIUIMB Ha
0e3IeKy Ta SKICTh XapYOBHX MPOJYKTIB.

Excnepmua OYIiHKA (Expert
Assessment) — MeTo1 3aTydae eKCIepTiB
31 CrHemniaji30BaHoi ramgy3i JJIs OIlIHKH
PU3MKIB Ha XapyoBOMY HiAIPHEMCTBI.
ExcriepTy BUKOpHUCTOBYIOTH CBOT 3HAHHS

Ta JO0CBiA, 100 ideHTU(]IKYBaTH
NOTEHI[IHHI PU3UKH, BCTAHOBUTH iX
IPIOPUTETHICTD Ta po3poduTn

peKoMeHaaIli o0 YIpaBIiHHSI HUMH.

Ananiz inyuoenmie ma HeOONIKi8
(Incident and Deficiency Analysis) -
METO/I aHaTI3y€ 1HITUACHTH, SIKI CTaJTUCS
Ha Xap4yOoBOMY IMIJNPHUEMCTBI, a TaKOXK
BUSIBJISIE HEJOJIKHU, 10 OYyJIM BUSBICHI
i 9ac BHYTPINIHHOTO KOHTPOIIO Ta
nepeBipoK. AHal3 IUX IHIMACHTIB Ta
HEJIOJTIKIB IOTIOMara€e BUSBUTH IPUIHHU
Ta MPOOJIEMHI aCIeKTH, Ki TOTPEOYIOTh

BJIOCKOHAJICHHSI.
Ananiz mpenois ma
CMAMUCMUYHULL  KOHMPOdb - METOJ

BUKOPHCTOBYE CTAaTHCTHYHI JaHI IS
BUSIBIICHHS TPEHIB Ta 3MIH B pU3HKaX
Ha XapyoBoMy mianpueMmctBi. Bin
BKJIFOYA€ aHaJi3 JaHUX PO SAKICTh
MPOYKIIii, Pe3ylbTaTH BHYTPIIIHIX Ta
30BHINIHIX  ayJOuTIB,  3BITH  TIPO
CIOKMBAyiB TOIIO. AHaII3 TPEHIIB
JoTIoMara€ BUSBUTH 3MIiHU PU3HUKIB Ta
OPUHUHATH  HEOOXIJHI  3aXO0Au  JUIS
YOPABIIHHS HUMU.

Ananiz nonepeodiCy8aIbHUxX
cucmem (Early Warning Systems) -
METOJ BUKOPHCTOBYE CUCTEMY
CIIOCTEPEIKEHHS Ta BUSIBIICHHS
HeOe3MeK, 11100 3arm00IrTH BUHUKHEHHIO
CEpPHO3HUX MpOOJIEeM HAa Xap4OBOMY
MiANpUeMCTBl. BiH BKIIIoYae po3poOKy

Ta BCTAHOBJICHHS MEXaHI13MiB
CIIOCTEPEKEHHS, 10  JIO3BOJISIOTH
OTICPATUBHO BUSBIISITH 3MIHH B PU3HKAX
Ta MPpUUMAaTH BIJIMOBIIHI 3aXO0/H.
Ananiz inpopmayitinux Odxcepen -
METOJ BKIIIOYA€ TOMIYK, 30ip Ta aHai3
iHopMalii 3 pi3HUX HKEPEN, TaKUX SK
HAyKOB1 JOCHIKEHHS, 3aKOHOJIaBCTBO,
CTaHJIapTH, TexHIYH1 3BiTU Tomo. lle
JOTIOMAara€e XapyoBOMY IIiIIIPUEMCTBY
OI[IHUTU PU3BUKH, 10 BUIUIUBAIOTH 3

HOBHX TEXHOJIOT1H, IHPETIEHTIB,
3aKOHOJIAaBYUX 3MIH TOIIIO.
Ananis 83AEMOOIT 3

NOCMAYANbHUKAMU MA CRONCUBAUAMU -
METOJl BKJIIOYA€E OIIHKY PHU3HKIB,
MIOB'SI3aHUX 3 IOCTavYaIbHUKAMH
CUPOBMHM Ta MaTepiaiiB, a TaKoxX
CHOKMBa4YaMHM Xap4OBHUX NPOAYKTIB. BiH
BpPaxOBY€ CTYIiHb KOHTPOJIO, SIKICTh Ta
HaJIMHICTh NOCTAYaJIbHUKIB, a TaKOX
CIPHUIHSATTS CITOKUBAYIB 010 OE3MEKH
ta sikocTi mpoxyktiB (Rogoskii et al.,
2020).

i METOIH JIOIIOMAararThb
XapyoBUM MIiAIMPUEMCTBAM OLIIHUTU Ta
VIPaBISATH PHU3UKaMH, IIOB'SI3aHUMHU 3
0e3MeKol  Ta  SAKICTIO  XapyoOBUX
MPOIYKTiB. BOHU M0O3BOJIAIOTH BUSBUTH
MOTEHIIIHI HeOe3NeKHu, BCTAHOBUTHU
KOHTPOJIbHI ~ MIpH  Ta  TPUUAHATH
HEOOX1AH1 3axoau Uit 3a0e3nedyeHHs
OC3MEeKH CIIOKMBAYiB Ta JIOTPUMAHHS
BUMOT CTaHJApPTIB Ta PETYJIIOIYNX
OpraHis.

3a pe3yabTaTaMH  IMPOBEACHUX
JIOCIIIKEHD BCTAHOBIJICHO, 110
BUKOPHUCTOBYHOYH BHIII€3a3HAYEHI]
pexkoMeHaaIii HEeMOXXJIMBO BUKOHATH
3aBJaHHS, SKI OynM BHU3HAYECHI Ha
MOYaTKy HAIIOTO JOCIIIKCHHS.
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PosrnssHeMo HaykoBi MIAXOAW 0
KUIBKICHOTO OI[IHIOBaHHS PHU3HKIB B
Xap4yOBii TPOMHUCIIOBOCTI:

Ananiz Hebesnek ma KpumuyHux
konmpoavnux mouox (Hazard Analysis
and Critical Control Points, HACCP),
METOJ| OI[IHIOE MOTEHIIIMHI HeOEe3NeKH,
MOB'A3aH1 3 XapuOBUM BUPOOHHULITBOM, 1
BHU3HAYAa€ KPUTUYHI KOHTPOJIbHI TOYKH,
AKI TOTPIOHO  KOHTPOJIIOBATH TSt
3ano0iraHHs PU3UKaM.

Ananiz puszuxie ma KpumuyHux
kepyrouux moyox (Risk Analysis and
Critical Control Points, RACCP), meton
MOEAHYE aHaJl3 PHU3UKIB 3 MIJAXO0JI0M
HACCP. Bin nonomarae
11eHTU(IKYBaTH TOTEHINHI  PU3UKH,
OLIIHIOE TX BIUIMB Ta pO3p00JIsie cTpaTerii
xouTpostro (Can Saglam, Yildiz Cankaya
and Sezen, 2021).

Memoo eusnauenHs KilbKICHO2O
puszuxy (Quantitative Risk Assessment,
QRA), METOJ BUKOPHUCTOBYE
MaTeMaTU4YHl MOJEN Ta CTaTUCTUYHI
JaH1 JiJIsl OI[IHKU PU3UKIB, MOB'SI3aHUX 3
PI3HUMHU acIeKTaMu Xap4oBOTo
BUPOOHMIITBA, TAKUMU SIK OaKTepiaabHe
3a0pyIHEHHS, XIMIYH1 PEYOBHHH TOIIIO.

Memoo  ananizy  epaziusocmi
npooykyii (Mulnerability Assessment),
METOJI  JoroMarae  iaeHTU(]iKyBaTu
MOTEHIIIIHI BpPa3JIMBOCTI B XapuyOBOMY
JAHIIO)KKY Ta OIIHIOE IHMOBIPHICTH
BUHUKHEHHS] PU3UKOBUX CUTYaIliH.

Cropunao8i Moo0eni  pPU3UKY,
BUKOPUCTOBYIOTHCSI U1l TIPU3HAYCHHS
YHUCJIIOBUX OIIIHOK PHU3UKY PI3HUM
acmeKkTaM XapyoBOTO BHUPOOHMIITBA Ha

OCHOBI  BIAMOBIJHUX T[OKA3HUKIB 1
dakTopis.
Memoo excnepmuux OyYiHOK €

OJIHUM 3 MONYJIAPHUX IMIJIXO0/IIB A0 300py
Ta aHajily JaHuX B  KOHTEKCTI

IPUAHATTS pillIeHb. Bin
BUKOPHUCTOBYETHCS TUTST OIIIHKH
HMOBIpHOCTE, MIPOTHO3YBaHHS
pe3yJbTariB abo paHXyBaHHS

aNbTEPHATHB 32 JOMOMOIOK JyMOK
eKCIIepTiB, SKI MaTh  BIATOBIAHI
3HAHHS 1 IOCBIJl y MIEBHIN TalIy3l.
BaxnuBo BpaxoByBaTH, 110 JaHUU
METOJ Ma€ CBOi OOMCKCHHS, TaKl SK
Cy0'€EKTHBHICTh OIIIHOK Ta MOXJIMBICTH
BILJIUBY HEeTPaBWIBHUX abo
HeaJIeKBaTHUX JYMOK ekcrepTiB. Tomy,
nepea BUKOPHUCTAHHSAM I[LOTO METOINY,
BOXJMBO BHUOpaTH KOMIIETCHTHHUX Ta
HAJIMHUX  EKCIEpPTIB 1  PETeNIbHO
MIPOBECTH MPOLEC OLIIHIOBAHHS.
Kopenayitinuti  ananiz 1ociaimKye
CTATUCTUYHY 3aJIC)KHICTh MK 3MIHHUMH
1 BH3HAYa€ CTYMIHb iX B3a€EMO3B'S3KY.
PerpeciitHuii  aHami3, 3 CBOro OOKY,
BUKOPUCTOBYETHCS  JUIS  TMOOYJIOBH
MaTeMaTU4yHOI MOJell, W0 OIUCYE
3QICKHICTD MK OJHIEIO 3aJICKHOIO

3MIHHOKO 1 OaHI€0 abo  OuIblle
HE3AIES)KHUMHA 3MIHHUMU.

Januit METO/I LIAPOKO
BUKOPHUCTOBYETHCS B Xap4oBiit
IIPOMUCIIOBOCTI, 110 JIO3BOJISIE

JTOCIIIKYBaTU 1 PO3YMITU CTAaTUCTUYHI
3B'SI3KM  MDK PI3HUMH 3MIHHUMH 1
3HAXOAUTH TPAKTUYHE 3aCTOCYBaHHS
i€l iHpopMarii.

Keanimempuunuti memoo - 1e
METOJ] BUMIPIOBaHHS Ta OIIIHKH SIKOCTI
SIBUII], TIPOIIECIB, TPOAYKTIB 200 MOCITYT
3a JIONOMOrOK  KBaJiMETpiB, TOOTO
CHeIiaJbHO PO3POOICHUX THCTPYMEHTIB

i 300py  Ta  0OpoOKHM  SIKICHOT
1H(popmari.

Memoo bazamoxpumepiaivbHoi
onmumizayii J03BOJISIE LIyKaTu
KOMITPOMICHI pilIeHHS, AK1
3a0e3MeuyloTh HaMKpaly MOXIJIHUBY
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KOMIIPOMICHY TOYKY MDK KiJbKOMa
kputepismu. [le Moke BKITIOUATH MOTTYK
[lapeTo-epexTMBHUX pillleHb, WO €
TaKUMHU PINICHHSIMH, SKI HEMOXKIIHMBO
MOJIMNIIUTA O OJHOMY KpHUTEpito, He
MOTIpIIUBINM  1HIIT  KpuTepii. [HmI
METOIU OararokpuTepiabHOT
onTUMi3allii BAKOPUCTOBYIOTh Baru ado
(GyHKLIT KOPUCHOCTI JJIsI pPaHKyBaHHS
pillIeHb 3aJIEKHO BIJI IXHBOI
BIJIMOBITHOCT1 KOKHOMY KPUTEPIIO.

Memoo amnanizy iepapxiu (MAI) -
1€ MaTeMaTUYHUU METOJl MPUUHATTS
pitens, po3pobnenuit Tomacom Caari,
SIKUH JT03BOJISIE PaH)XyBaTH Ta BUOMPATH
ATHTEPHATUBY B 3AJICKHOCTI Bij] iXHBOI
3HAUYUMOCTI JJIsi OaraTOKpUTEpIaIbHUX
3azay.

MALI 6a3yerscsi Ha inmei po30HUTTA
CKJIQIHUX TMpoOJieM Ha OUIBII MPOCTI
CKJIQJIOB1, SIK1 MPEJCTaBIICHI y BHIJISII
lepapxii  KpUTEpiiB 1 MIAKPUTEPIIB.
[IpoGnema po30uBaeThCsI Ha PiBHI,
MOYMHAIOUM 3 BHIIOrO PIBHSA IJICH 1
3aKIHYYIOUH HKYUM piBHEM
aIbTEPHATHUB. lepapxis IIOKAa3ye
BIJIHOIICHHS MIXK KpHUTEpIAMH Ta iX
BaroMiCTh BIJIHOCHO BUILUX PIiBHIB.

Kapma nomoxis (Takox Bigoma K
Value Stream Map abo VSM) - 1e
IHCTPYMEHT, 1[0 BUKOPHUCTOBYETHCS B
Metonosiorii Lean pgns  anamizy Ta
BJIOCKOHAJICHHS MIPOIIECIB. Bona
JT03BOJISIE Bi3yasizyBaTu MOTIK
MartepiaiiB Ta iHpopMmalii B Mpoueci
BUPOOHMIITBA a00 HAZaHHS MOCIIYT.

Kapra mnotokiB mae  3Mory
11eHTU(IKYBaTH  HEMOTPIOHI  KPOKH,
3aTPUMKH, BTPATH Ta HAJIMIPHI 3aMacH B
mporieci. Bona pomomarae BUALIUTH
OCHOBHI €TaIu MpoI1iecy, BA3HAYUTH Yac,
HEOOXI1OAHUM I BUKOHAHHS KOKHOTO

KpOKY, Ta 11eHTU(IKYBaTH MOXKJIHUBI
MTOKPAIICHHS.

BnpoBaxxeHHs Ta e(peKTUBHICTH
iIHTerpoBaHOI CUCTEMH yIIPABJiHHSA

CrilalaHHd OCHOBHOI'O  CIIMCKY
NOTEHIIHHUX HEeOe3MeK Ta 1X OCHOBHUX
XapaKTEPHUCTHK, SIKi MOKYTh CTAHOBUTH
3arpo3y st moOyaoBu iHQoOpMariiHOl
cuctemu ympasiiaas (ICY), 3 meroro
BUSIBJICHHS 3OBHIIIHIX 1 BHYTPIIIHIX
(GakTopiB, 10 MOXYTh HEraTUBHO
BIUTUBAaTU Ha O€3MeKy MOJOYHUX
IPOJIYKTIB Ta €HEProe(PpeKTUBHICTh iX
BUpOOHMITBA. Takok, BHU3HAYCHHS
ocHoBHHX ToOKa3HUKIB ICY Ta orinka
oro Pe3yIbTAaTUBHOCTI Ta
€(EeKTUBHOCTI y BIIMBI Ha TEXHOJIOT14HI
MpoIeCcH Ha JOCJT1THOMY
MOJIOKOIIEPEPOOHOMY  TIPUEMCTBI.
Hume npencraBiaeni ¢akropu, ki
MarOTh CYTTE€BHUI BIUIMB:

3abpyonenns  cepedosuwa - —
arpoxiMiKaTH, BIAXOJIW BHUPOOHHUIITBA 13
3a0pyTHEHUMU pEYOBUHAMH,
HEKOHTPOJIbOBAHE CKUJAHHSA BIJIXOJIB
MOXXYTb HETaTHMBHO BILJIUBATU Ha AKICTh
CUPOBHHHM JIJI1 BUPOOHHUIITBA MOJIOYHUX
MPOJYKTIB Ta CIPUUMHSITH 3a0pyAHEHHS
JTOBKLILJIS.

Heoompumanns CICIEHIYHUX
cmanoapmie — HEJOCTATHIN KOHTPOJIb
3a yMOBaMH 30epiranHs 1
TPAHCIIOPTYBaHHS MOJIOYHHX
MPOJIYKTIB, HEMpaBuibHAa OOpoOKa Ta
caHiTapii MOXYTb IPU3BECTH [0
PO3MHOXKEHHsSI OakTepiil, BIpyCiB Ta
IHIIMX TAaTOM€HHUX MIKPOOPraHi3MiB,
10 3arpoKye 0€3MeYHOCTI MPOAYKTIB.

Biocymnicmos xonmponto axocmi —
HEJOCTATHS CHUCTEMa KOHTPOIIIO SKOCTI
Ha pI3HUX  €Tamnax BHPOOHUIITBA
MOJIOYHUX TMPOIYKTIB MOXKE MPU3BECTH
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70 BUIYCKY TPOAYKIli HU3BKOI SKOCTI
a00 3 nedeKkTaMu, 110 MOKE€ HETaTUBHO
BIUTMHYTH Ha O€3I1eKy CIIOKHBaYiB.

Enepeosumpamni npoyecu
BUPOOHUYMEA - BUKOPHUCTAHHS
€HEPrOEMHUX TEXHOJIOT1H Ta
oOnagHaHHS B MPOIECI BUPOOHHUIITBA
MOJIOYHHUX IIPOTYKTiB MOJXKE
MPU3BOAUTH JIO BEJIUKOI  BUTpaTH

eHeprii, o He €PEKTUBHO 3 TOYKU 30y
eHepro30epeKeHHH.
Heoocmammns ymunizayis 6ioxodis

—  HEKOpekTHa  abo  HeaoCTaTHS
yTWII3aIlis  BIAXOJIB  BHPOOHHUIITBA
MOJIOYHMX MPOAYKTIB MOXKE MaTh

HETaTHBHUHM BIUIMB Ha HaBKOJIWIIHE
cepenoBuile. HakonmuueHHS BiIXO/IB
MOXE TMPU3BECTH JI0 3a0pyJHEHHS
I'PYHTY, BOJH 200 MOBITPS, 110 3arPOKYE
€KOJIOT1YHIN CTIAKOCTI.

3minu  knimamy, 1O  MOXKE
BIUIMBAaTH HA JOCTYIHICTh CHUPOBUHHU
TUTs1 BAPOOHMIITBA MOJIOYHHX MPOTYKTIB,
SIKOCT1 ITAaCOBMIN, BOJHHUX PECYpCIB Ta
3arpokKyBaTh  CTIMKOCTI  arpapHOro
CEKTOpY.

Texnonociuni 6uKkIuUKU — BUCOKUM
piBeHb aBTOMAaTH3allli Ta BUKOPUCTAHHS

HOBITHIX TEXHOJIOT1H MOXYTb
CTBOPIOBAaTH PH3UKH JJII OE3MEYHOCTI
MOJIOUHMX  TpOAYKTiB. HexocrarHs

KBaJTl(piKaLlisl EpCOHAITy, TEXHIYHI 3001,
a Takox MpoOiemMu 3 KiOepOe3mekoro
MOXXYTh HETaTUBHO IO3HAYUTHUCA Ha
SIKOCTI Ta Oe3mell MPOoayKIIii.

3minu 8 CNOJNCUBAYBKUX
npegepenyisix — 3MIHM B CMaKOBHUX
yroa00aHHSX, 301IBIIIEHHS
MOMYJIIPHOCTI aTbTEPHATUBHUX
MOJIOYHHX  TIPOJAYKTIB  (HAIIPHUKIIA,
POCIIMHHUX) MOXYTh BIUIMHYTH Ha
NOMUT  HAa  TPAAULINHI  MOJIOYHI

MPOJIYKTH, BHUMAararuu IMepeopieHTarll

BUPOOHUIITBA Ta 3MIH Yy BHPOOHUYHMX
mporecax.

Pezynamopui eumocu — 3MiHU B
3aKOHOJIABCTBI ~ Ta  PETYJISATOPHOMY
CEpEeIOBUII, Kl CTOCYIOThCS Oe3MeKH
Xap4YOBUX MPOIYKTIB, MOKYTh BUMaraTu
BiJl BUPOOHHUKIB MOJIOYHUX TPOMYKTIB
BIIPOBA/PKEHHSI HOBHUX CTaHAAPTIB 1
BUMOT, 1[0 BIUIMBalOTh HAa BUPOOHUYI
MPOIIECH Ta BUTPATH.

3a3HaueHi (paKTOpH MIIKPECTIOITh
BAXJIUBICTh €(EKTUBHOIO YIPABIIHHSI
pU3MKAMU, BUKOPHUCTaHHS TMEPEIOBHUX
TEXHOJIOT1H, JOTPUMAHHSI BUMOT
CTaHJIapTIB SIKOCTI Ta OE3IEKH, a TaAKOXK
BIIPOBAHKCHHS eHeproe(heKTUBHUX
MpaKTUK JIJIs1 3a0e3MedeHHs Oe3NeKu
MOJIOYHUX TPOJYKTIB 1 30epexkeHHs
€HEeprii.

Jliist mpoBeieHHs JOCIIHKEHB OYI10
CTBOPEHO KoMmaHAy (axiBIliB, sKa
CKJIaJlaJlach 3 MPOBIJHUX CIEIIATICTIB y
rarysi MOJIOKOTIEPEPOOKH, 110
BOJIOJIFOTh HEOOXITHMHU 3HAHHIMHU Ta

MaroTh J0CBix poOorn. OCHOBHHMH
3aBIaHHAMU ayJIATy Oy
imenTudikarmis MOYKJIUBUX 3arpos

Oes3rierl Ta BU3HAYEHHS 3aXOOIB A 1X
yCyHEHHS 00 3MEHIIICHHS.

st mporo Oyiia CTBOpEeHa rpyria
EKCTIEPTIB 13 MPOBIJHUX CHEIIATICTIB y
JOOCIIKYBaHId  ramy3i, a  came
MOJIOKOTIEPEPOOHIiA, 101(0) MarTh
HeoOX1aH1 3HaHHA H mocBig. OCHOBHUHA
aHai3 TIOYaBCSA 3 OIIHKM HAsIBHUX
MPOLIECIB Ta CUCTEM Ha NEPEPOOHOMY
mignpueMmctBl. Ilim dvac mnpoBeneHHS
ayuTy, UUISIXOM  ONUTYBaHHA  Ta
BI3yaJIbHOI OI[IHKHM, @ TaKOX ULUIIXOM
BUBYCHHS CIICIiali30BaHOT HAyKOBO-
TEXHIYHOI  JITepaTypH, EKCIEePTH
CKOMITUTFOBAJIM  CIIUCOK  TMOTEHINITHO
HeOe3neyHux (akTopiB, SKI MOXKYTh
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BUHUKHYTH Ha
TEXHOJIOT1YHOTO
(Miedviedieva et al., 2019).

Hana 1HTErpoBaHa cucremMa
VOPABIIHHSA ~ PO3pO0JIEeHa 3  METOH0
3HIKEHHS BIUIMBY Oi3HEC-CepelOBHINA
Ha piBeHb HeOe3neku. 30Kpema, BOHa
CIpsIMOBaHa Ha MIJABUILEHHS PIBHS

OyIb-sIKOMYy  eTarll
nporiecy

Oe3MeKd MOJIOYHOI  MPOAYKIIi  Ta
eHeproe(peKTUBHOCTI BCIX
TEXHOJIOTTYHUX MIPOIIECIB. Ie

JIOCSTAETHCS HE JINIIIE 3aBASKH 3HAHHIM,
BMIHHAM Ta CIEMaJbHAM HaBHYKaAM
MpaIliBHUKIB TIAMNPUEMCTBA, ajle W 3a

JIOIIOMOT OO HayKOBO-METOJIUYHOI
M ITPUMKHA Ta BpaxyBaHHIM
BIJIITOBITHUX JOCIIKEHb.

[IIsxom 3aCTOCYBaHHS
BIJIITOBITHUX HayKOBHX METO/IB
inenTudikamii HeOe3MeK Oy1o
MPOBEICHO CUCTEMHUW aHali3 Ha
MOJIOKOIIEPEPOOHOMY  HiJIPHUEMCTBI.
[le#ti amami3z JO3BOJIMB  EKCIEpTaM
BCTaHOBUTHU Ta KJacuQpikyBaTu

BHYTpIIIHI Ta 30BHIIIHI He0e3nmeyHi
(bakTopH, SIKi HETaTUBHO BILIMBAIOThH HA
0e3MeYyHICTh BHPOOHUIITBA MOJIOYHOL
MPOAYKITT Ta eHepro30epeKeHHS
3arajJoM Ha Macjo3aBoAl. Y mporieci

IIbOr0 JOCHDKEHHST OyJau BU3HAYEHI
XapaKTEPUCTUKA [HUX  HEOE3MEUHUX
daktopiB. s OWiHKK iX BaKJIMBOCTI
OyB BHUKOPHUCTAaHUM METOJ PaHKyBaHHS
3a 100-0ampHOI0 IIKAJIOO, ¢ KOXKHIN
inenTudikoBaHii  HeOesmemi — Oyna
npu3HavueHa omiHka. lleit  anami3
JNO3BOJIMB ~ HAM  BHSBUTH 0JI0K
OI[IHIOBAaHUX HEOC3MEeK Ha Macja03aBOIi,
aki  Oymu kmacudikoBaHi Ha JBOX
pPIBHSX, TMpPO SAKI MM  MOJaJbIIe
posrasiHemo. (Bal-Prylypko et al., 2022).

[Ticnsa inenTudikamii HeGe3neUHNX
(dhakTopiB, OyJI0 MPOBEICHO OIIIHIOBAHHS
MOKJIMBUX HACIIAKIB I[MUX OOMIH Ta

HMOBIPHOCTI X BUHHKHEHHS.
OmiHIOBaHHS  MPOBOJAWJIOCA  JBOMa
cnoco0aMu:  AKICHUM  aHaJi30M 1

KIJTbKICHMM aHaJli30M, IO BKJIIOYaB
BpaxyBaHHsS KOe(III€HTA Y3TOKEHOCTI
nyMok ekcrnepTiB (Stadnyk et al., 2021).
[lin vac aHamizy OTpPUMaHUX
OIIIHOK BIJl ©KCHEPTiB, BUABWIACS
HEOOX1THICTh BUSHAYHUTH CTYIIHb 3TO/IH
- KOHKOPJALI - MK IXHIMU JTyMKaMu
CTOCOBHO (haKTOpiB, IO BIUIMBAIOTH HA
KIHIIEBUW pe3ynbTaT. 3a pe3yibTaTaMu
IIOr0 JOCHIKEHHST Oysio moOy0BaHO
rpadiuny mozeins ICY ( Puc. 1).

Pucynok 1. Mojens ynpaBiiHHS MOJOKOTIEPEPOOHOTO MiMPUEMCTBA, KA Ma€e
KUIbKa PIBHIB IHTErpallii, po3po0iieHa 3 ypaxyBaHHSIM BIUIUBY O13HEC-CEpEAOBHIIIA.
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HocmimkenHs BIUIUBY  (aKTOPiB
0a3yeTbCsi Ha BHUKOPHUCTAHHI METOJIB
perpeciiiHoro ananizy. [lyis npoBeneHHs
aHamizy Oynu 3MI1CHEHI
eKCTIIEPUMEHTANIbHI  TOCHTIPKEHHS, SIKi
BKJTIOYAJIA ONUTYBaHHS ekcrepTiB (Puc.
2). ExcriepTHa ominka Oyjia OoTprMMaHa
[UIIXOM  3allOBHEHHS  EKCIEPTHOTO

18,00%
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16,00% 15,62%
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HH00% 15 6% ) 12,25 12,26 )
12,00% ,A8% 11, 359@3%
10,00%
8,00%
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x4

11,64%

JUCTa, PO3pOOJIEHOTO 3T1IHO 3 IJIAHOM
bokca-benkina. Y  umpoMy  JHCTI
EKCIIepTH BIAMOBIJAIM HA 3alHUTaHHS,
0 CTOCYIOTHCS CHUCTEMHU YIIPaBIIHHS
010JIOTIYHOKO Xap4YOBOK TMPOAYKIIIEIO
(CYBXII), BukopucroByroun 100-
OanbHy KAy JJIs OI[IHKH CUTYaITii.
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Pucynok 2. IIpiopuretn, siki Bi10Opa’kat0Th 3HAUCHHS BOXKJIMBOCT1 PI3HUX YMHHUKIB.
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Pucynok 3. ITerpoBana cuctema yrnpasiiHHS, sSika 00'€IHy€ pi3HI KOMIIOHEHTH 3
METO0 3a0€e3MeUYEHHS €JHOCTI Ta €(DEKTUBHOCT1 YIPABIIHHS.
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3a JIOIIOMOT OO
Mojenel, moOyJIOBaHMX Ha OCHOBI
pe3yibTaTiB  ONMUTYBAHHS  E€KCIIEPTIB,
OyJnu CTBOpPEHi BIAMOBIAHI MOJENI, IO
B1100paxaroTh 3aJIEKHICTD MIDK
OI[IHKAMH  EKCHEPTIB Ta  BIUIMBOM
neB'ssTi  (aKTOpiB HA  IHTETPOBAHY
cucremy ynpapiiHHs (ICY). Excneptu
OLIIHIOBAJIM BAXKJIMBICTh IHUX (PAKTOPIB
70 Ta TICJIS BIPOBAKCHHS CHUCTEMU
ICVY, 1 ixHi ominku OyJu BUKOPHUCTaHI
JU1S1 PO3POOKHU MOJIEIIL.

perpeciiiHux

3a  JIOIIOMOTOK  pO3po0IIeHOT
Mozeni  Oylo  TPOBEAEHO  OLIHKY
BOXJIMBOCTI Ta  CTyNEHS  BIUIUBY

YUHHUKIB Ha pE3yJbTyIOYy O3HaKY.
Cepen HaWBaXIUBINIUX YUHHUKIB (y
MOPSJIKY Ba)XJMBOCT1) BUABHIHCS X3,
X7, X4, X8, X1, X2, X5, X6, X9, a
TaKoX B3aemomisa Mk X1-X5 ta X2-X3.
AHari3 perpeciiiHoi Mojielli ToKa3as, 110
nicass  BrnpoBajpkeHHs ICY  3MiHMBCS
CTYMiHb BIUIUBY OKPEMHX YHHHHKIB.
Hanpuknaa, crymiae BmmBy X1
3sMeHmMBCA 3 12,66% 1o 11,48%,
CTyIiHb BIDIMBY X7 30i7bIIMBCA 3
12,26% no 14,01%, a cTymiHb BIUIMBY
X3 3nayHo 3pocna 3 12,25% no 15,62%
(Puc. 3).

BucHoBxn

B pobGori Oyna  po3misiHyTa
aKTyaJbHa HAyKOBO-TIPUKJIAJHA 3a]1a4a,
MoB'si3aHa 3 PO3POOKOI0 METOJUYHUX 1
HOPMATHBHUX 3acaj 1Jisl BIPOBAKEHHS
ICY na 6a31 crangaprie [SO. Lla
pO3po0OKa JO3BOJISE IMIABUIIUTHA PIBEHB
0€3MeYHOCTI XapYOBUX MPOAYKTIB 1

eHeproe()eKTUBHICTh
MOJIOKOTIEPEPOOHHMX  MIAIPHUEMCTB B
VYkpaiHi.

3anpoBaIKEHHS CHUCTEMU

VOPaBIIHHS EHEPrOCHOKUBAHHSIM  Ta

IPOBEICHHS €HEProayiuTy LIS
MOJIOKOTIEPEPOOHUX M1IIPUEMCTB
BIIKPHJIM ~ HOBI ~ MOXJIMBOCTI  JJIst
onTuUMI3allli KOHTPOJIIO, KOOpAWHAIIIL
KOHTPOJIbHUX 3aXOMiB Ta 3HUKCHHS
€HEeproBUTpAT. Ile T JTX O JTSTIITHIA
1HCTpyMEHTapIi, KU Crpusie
3MEHILEHHIO BUTpaT 1 TMOJINIICHHIO
YOPABIIIHHS €HEPTIE0.

3anpornoHOBaHO parioHaIbHUN
X171 10 BUOOpYy HAOOPYy 1HCTPYMEHTIB
JUTSI KPAIIoro KOHTPOJTO i €(eKTUBHOTO
YIPaBIIHHS €HEPTOBUTPATAMHU.

Po3po6ieno 1 BBeaeHO B iIO
IHHOBALlIHY CHCTEMY pPEUTHHIOBUX
OLIIHOK eHeproe(peKTUBHOCTI
MOJIOKONIEPEPOOHUX MIANPUEMCTB Ha
OCHOBI MaTEeMaTUYHOT'O MOJICITFOBAHHSI.

BcranoBneHo, 1m0 3acTOCYyBaHHS
7maHOi cucTeMu 3a0e3rnedye 3HMKCHHS
eHeproButpaT Ha 5% 1 J103BOJIsIE
00'€eKTUBHO OLIIHIOBATH Ta MOPIBHIOBATH
piBeHb  €Heproe(eKTUBHOCTI  MIXK
PI3HUMU MIATPUEMCTBAMH.

[IpoBeneHo  jAeTalNbHUN  aHAaI3
BIUTUBY TOTCHIIMHUX  HEOE3MeUHUX
YUHHUKIB HAa CHCTEMH YTMPABIIHHS Ta
pPO3pOOJICHO THUIMOBUN aJITOPUTM  JJIst
BUSBIICHHS Ta aHali3y pPHU3UKIB B
IHTErPOBaHIN CHCTEMI yMpaBIiHHS, IO
JI03BOJIUTh CBOEYACHO 1eHTU(]IKYBATH
pU3UKA 1 PO3pOOJISITH  BiAMOBIAHI
CTparerii Ta 3aX0u JJIs X yIpaBIiHHS.

[Ipu  peamizamii  1HTErpoBaHOI
CUCTEMH YIIPABIIHHS TEXHOJIOTTYHUMU
mporecaMu 3 METOK 3a0e3NedYeHHS
pecypco30epekeHHss Ta 0e3MeYHOCTI
MOJIOYHHMX MPOJIYKTIB MOYKHAa BHUBYATH
HACTYIHI HampsIMU JUIA  TTOJAJBIINAX
JOCTIIKEHb:

> onmumizayis npoyecy
BUPOOHUYMBA, JTOCIIKCHHS MOXYTh
CIpSIMOBYBATHCS ~ Ha  3HAXOJ/DKCHHSI
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ONTUMAJIbHUX napaMeTpiB
TEXHOJIOTTYHHUX MPOLIECIB, AK1
3a0€3Me4yI0Th e eKTHUBHE
BUKOPUCTAHHSI pPECypCiB, TaKuX 5K

eHepris, Boja, CUpoBUHA. JlOCIIIKEHHS
MOXXYTh BKJIIOYaTH PO3POOKY HOBUX
METO/IB KOHTPOJIO Ta peryJioBaHHs
MPOIIECiB, IO JIO3BOJISATH 3HIKYBaTH
BUTpaTU pecypciB 0e3 BTpaTH SIKOCTI
MIPOTYKITIT;

> BUKOPUCTNAHHS HOBUX
mexHoa021l, TOCTIKEHHS MOXXYTh OyTH
CIpsIMOBaHI Ha BIPOBAKEHHS HOBHUX
TEXHOJIOTI 'y BUPOOHMYMHI THpoLEC,
HaIPUKIIAI, BUKOPHUCTAHHS
aBTOMaTHU3allll, IITYYHOIO I1HTEJIEKTY
(AI) Ta mammaHOTO HaBuanHs (ML). Ile
MOXK€E JIOTIOMOT'TH MOKPAIIUTH
MOHITOPHHT, KOHTPOJIb Ta ONTHUMI3allii0
MpOIECIB B pealbHOMY dYaci, W10
npu3Bene 0  3MCHIICHHS  BTpaT
pecypciB  Ta TIJABHINCHHS O€3IeKu
MPOJIYKIIii;

> aHani3z ma npocHO3y8aHHs OAHUX,
BUKOPHUCTAHHS aHAJTITUYHUX METOIB Ta
Mojaened s OOpoOKM Ta aHamizy
BEJIMKMX  OOCATIB  JAaHUX  MOXKE
JIOTIOMOTTH BUSIBUTH 3aKOHOMIPHOCTI Ta
TPEHAN y BHPOOHWYMX mporecax. Lle
J03BOJINTh ~TIPUAMATH  OOTPYHTOBaHI
pIIIEHHs] 00 ONTHMI3allii MPOIECiB,

IPOTHO3YBaHHS MOMUTY Ha MPOJYKIIIO
Ta YIPaBIIHHS PU3UKAMU;

> 800CKOHANIEHHL cucmemu
KOHmMpOno  AKOCmi,  JOCIIJKEHHS
MOXXYTb OyTH CIIPSIMOBaHI Ha PO3POOKY
HOBHUX METOAIB Ta  TEXHOJIOIIH
KOHTPOJIIO SIKOCT1 MOJIOYHUX MPOYKTIB.
[le Mo>ke BKIIIOYAaTH PO3POOKY MIBUIAKUX
Ta TOYHUX AHATITUYHUX METOMIB [IJIst
BUSBIJICHHS 3a0py/IHEHb YU JAEPEKTIB, a

TaKOXX  BUKOPHUCTAHHS  TEXHOJIOTIH
TPacoOBaHOCTI, 1100 3a0e3euynTn
Oe3reky Ta SKICTb HOPOAYKUII Ha

KOXXHOMY €TaIll BApOOHUIITBA;

> €KON02IYHI acnekmu,
JOCIIIKEHHS MOXXYTh OyTH CIIPSIMOBaH1
Ha 3MEHIICHHS HETaTUBHOTO BIUIUBY
BUPOOHUIITBA MOJIOYHHUX MPOAYKTIB Ha
HAaBKOJIMIIHE cepeaoBuine. lLle moxe
BKJIFOYATH pPO3pOOKY
eHeproe(peKTUBHUX TEXHOJIOT1H,
BUKOPUCTAHHS BiTHOBIIIOBAHUX JKEpET
eHeprii, yTWIi3allilo  BIIXOMIB  Ta
BITPOBA/KCHHS CHEPTOOIATHUX CUCTEM
BOJIO 30€pEeKEHHS.

[{i HampsiMU JOCIHIKEHb MOXYTh
CHOPUATH TOKpAIICHHIO €(EeKTUBHOCTI
BUPOOHMIITBA, 3MCHIICHHIO  BUTpaT
pecypciB, TIABUIICHHIO SIKOCTI Ta
Oe3rekr MOJIOYHMX MPOAYKTIB  Ta
30epeKEHHIO HABKOJUIIHHOTO
cepeoBUIIIA.
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Abstract. The expediency of studying the European experience in solving modern
problems of healthy nutrition is substantiated. Healthy nutrition strategies in various
European countries: Finland, Switzerland, Spain, and Germany were analyzed. It was
determined that each of the countries has principles and special experiences, formed
by certain historical, traditional, and other characteristics. The graphic form was
chosen to demonstrate healthy eating recommendations for all segments of the
population. Nutrition monitoring of the population of European countries identified
individual characteristics typical for European countries, which in turn formed special
food pyramids. The basic elements of the World Health Organization's three-level food
pyramid are provided and recommendations for reducing the consumption of fats and
free sugars contained in the diet are applied. One of the main focuses of the study was
the analysis of the peculiarities of the formation of food pyramids in the leading
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European countries, the unique characteristics of each of these pyramids were
described. The key differences in the qualitative filling of the pyramids levels of
different countries are listed and construed, in particular, in the context of the World
Health Organisation recommendations on healthy nutrition. The experience of
European restaurants, which position themselves in the healthy food segment
according to developed general and special criteria, is analyzed. The developed
author's criteria allow a systematic and unified comparative analysis of the key healthy
eating aspects and trends for the modern population through the prism of researching
the specific features of European healthy eating restaurants. It has been established
that vegetarianism and veganism are mostly understood by European institutions as
healthy food. The conducted analysis of restaurant establishments made it possible to
create a list of components of healthy nutrition for the European population.

Keywords: healthy food, pyramids of healthy food, balanced diet, dietary
recommendations, healthy nutrition strategies.
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Hayionanvnuii ynieepcumem 6iopecypcie ma npupo0oKkopucmy8anHs Ykpainu,
03041, eyn. I'epoie Oboponu, 15, m. Kuis, Ykpaina.

Anomauia. Y cmammi o0IpyHmo8ano OOYiNbHICMb GUBYUEHHS EBPONEUCHKO2O
00C8I0y GUPIUIEHHS] CYYACHUX 3a80aHb 300p06020 Xxapuyeanmus. llpoananizoeano
PpisHOMAaHIMHI cmpamezii 300p08020 Xap4y8aHHs 8 €BPONeLcbKUX Kpainax: DiHaaHoii,
Llsetiyapii, Icnanii, Himeuuunu. B pamxax 0ocniodicenHs SUSHAYEHO, WO KOJHCHA 3
Kpain Mmae npuHyunu ma ocooausutl 00ce8id, sKi Oyiu chopmoari nesHUMU
icmopuyHuMU, MPAOUYIHUMU ma THwUMU ocooausocmamu. I pagiuny hopmy obparo
05l OeMOHCmpayii pekomeHoayii wooo 300p06020 Xapuye8awHs Ol YCIX 8epCcme
Hacenenua. Mownimopuneom xapuy8awHs HaceneHHs Kpain €eponu GUOKpeMIIeHO
Munoei 018 €8PONEeUCcLKUX KpaiH [HOUGI0yanvHi 0cobau8ocmi, wo 8 C80I0 uepey
cghopmysano ocobausi nipamiou xapuysanus. Haoano 6azoei enemenmu mpupisnesoi
xapuoeoi nipamiou Bceceimuboi opeaHizayii oxopouu 300po8’s ma 3acmoco8aHO
PEKOMEeHOayii Wo00 3HUINCEHHS! CHOMCUBAHHS JHCUPIB, MA BILIbHUX UYYKPIB, WO
micmambscs 8 payionax xapuyeants. OOHUM i3 OCHOBHUX (OK)YCi8 pobomu cmae anaiz
ocobaugocmetl (hOpMyB8aHHs XAPUOBUX NIPAMIO 8 NPOBIOHUX EBPONEUCLKUX KPAiHaXx,
ONUCAHO YHIKANbHI XaApAKmepHi pucu KoxcHoi 3 makux nipamio. Hasedeno knouogi
BIOMIHHOCMI SKICHO2O HANOBHEHMs PIBHIE NIpamio pI3HUX KPAiH ma ONucano ix,
30Kpema, 8 KoHmekcmi Haoawux Bceceimuboro opeaHizayiclo 0XOpoHU 300p08 s
pexomeHoayiti wooo NPUHYUnié 300posoco xapuyseauwus. Illpoananizoéano 00ceio
GopmysanHs meHI0 300p068020 XAPUYBAHHA MA [HWUX ACNEeKmi8 (QYHKYIOH)BAHHS
€BDONEUCLKUX PeCcmOpaHis, AKi HNO3UYIOHYIOmb cebe 6 ce2MeHmi 300pP08020
XapuyeaHHs 3a PpO3POOIEHUMU 3A2aNbHUMU MA  CHEYIaTbHUMU  KPUMEPIAMU.
Po3spobneni asmopcvki kpumepii 003801810mb CUCMEMAMUZ08AHO MA VHIQDIKOBAHO
3p0OuUmMuU  NOPIBHAILHULL AHANI3 KIIOYOBUX ACNEeKmie ma mpeHOi8 300P08020
Xapuy8aHHs CYYACHO20 HACENeHHs yepe3 NpusMy OOCHIONCEeHHs Cheyu@iuHux puc
pobomu €8ponelcvLKUx pecmopanie 300poeo2o xapuyeanus. Bcmanoeneno, wo nio
300p0OBUM  XAPUYBAHHAM €6PONEUCLKUMU 3AKIA0AMU  30€DiIbU020 PO3YMIEMbCSL
gecemapiancmeo ma 6ezancmeo. Illposedenuti awnaniz 3axnadié pecmMopaHHo2o
2ocnooapcmea 003601U8 CMBOPUMU KOMNOHEHMHUL NepeiK CKIA008UX 300P08020
XapuyeaHis 05l EBPONENUCHKO20 HACETIeHHSI.

Knrowuosi cnosa: 300pose xapuysamHs, nipamiou 300p06020 XapuyEaHHs,
30a1aHCOB8AHICMb, XAPH08I peKoMeHOayii, cmpamezii 300p08020 XAPYYBAHHL.

Introduction

An increase in the production of
processed food  products, rapid
urbanization, and lifestyle changes have
resulted in dietary patterns
transformation.

Currently, consumption of high-
energy foods, as well as products that are

high in fat, free sugars, and salt/sodium
content has increased. In contrast,
consumption of fruits, vegetables, and
other dietary fibers has decreased.
European nutritional
recommendations have great potential,
they have their history and traditions.
Studying and analyzing the mentioned
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recommendations can contribute to
solving issues related to the
implementation of a balanced diet.

It is well known that the food
pyramid is a guide for a balanced diet,
but its recommendations vary from
country to country. Pyramid’s clear
visual presentation can be considered its
strength. The pyramid provides a good
overview of dietary recommendations
and helps to convey basic nutrition
knowledge. A new graphic
representation has been conceived as a
simplified main frame to be adapted to
the different nutritional and socio-
economic contexts of the Mediterranean
region (Bach-faig, 2011).

During the 1970s, Sweden faced a
crisis caused by rising food prices. The
government commissioned the National
Food Administration to design a strategy
to address this situation. They developed
a triangular graphical representation
because it provided a better visualization
of portion sizes, recommending three
levels of basic and complementary foods
based on their affordability for the
population (FAO, 2023). The food
pyramid first evolved in Sweden in the
1970s and was adapted by the U.S.
Department of Agriculture (USDA) in
1992. (Raikar, 2023).

The key weakness of the pyramid
lies in the fact that it is difficult to
directly apply the recommendations to
everyday life since they are quite simple
and general. Some issues related to the
lack of additional information or details
on the quantity have also been subjected
to criticism by the professional
community.

In this regard, an important task is
to analyze the nutrition strategies of
different countries and, thus, promote a

healthy diet that consists of safe
products. A comparative assessment of
restaurant industry establishments, in
terms of healthy food disposition in
European countries (National Nutrition
Council and Finnish Institute for Health
and Welfare, 2023) and the specifics of
healthy food pyramids development,
will make it possible to expand
information for professionals and craft
proposals for the populations' balanced
diet.

The works of many scientists are
devoted to these scientific studies: L.V.
Bal-Prylypko (Bal-Prylypko, 2022),
M.S. Nikolayenko (Nikolayenko, 2019),
M.l.  Peresichnij, P.O. Karpenko.
(Peresichny et al., 2011), Gulich M.P.
(Gulich, 2011) Telezhenko, L.M.
(Telezhenko, 2018) Brych V.V,
(Brych, 2020), and others.

The purpose of the article is to
analyze and evaluate strategies and
practices of healthy eating, define
features of the pyramid construction by
European restaurants, which identify
themselves as healthy diet
establishments.

Presentation of the main research
material

The object of the research is the
development of healthy nutrition
strategies and practices in the countries
of Central and Northern Europe. The
subject of research — food pyramids and
food establishments. Research methods:
nutrition monitoring, balance methods,
analysis by criteria.

The Second International
Conference on Nutrition (ICN2) was
organized by WHO in collaboration with
the Food and Agriculture Organization
of the United Nations (FAQO) in 2014.
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The ICN2 adopted the Rome Declaration
on Nutrition and Framework for Action,
which recommends a set of strategic
options to promote a diverse and healthy
diet (WHO, 2023). A Framework
Program of Action, which contains
recommendations for spreading
information about healthy eating among
all segments of the population, was
adopted. An accessible and
approachable graphic design was
chosen. Austria, Belgium, Finland,
Greece, Ireland, Latvia, Spain,
Germany, and Switzerland are some of
the countries that use the mentioned food
pyramid. Let's examine the specifics of
healthy eating tactics in the leading
European countries. (Perepelytsya &
Brovenko, 2019).

It is worth noting that 90 countries
have developed recommendations or
guides on dietary nutrition, or simply
recommendations on healthy nutrition
for the population. Analysis and
assessment of strategies for developing a
balanced diet are important. In the past,
recommended daily allowances were
aimed  primarily at  preventing

deficiencies of certain nutrients. In the
last decade, it became clear that nutrient
content in the diet has a profound effect
on the development of chronic diseases
and lifespan expectancy. Food pyramids
are designed to create a balanced and
varied diet, defining a group of foods
(the levels of the pyramid) and giving
recommendations on consuming them in
the correct proportions (the size of the
levels, from the bottom to the top). In
general, each food group provides
energy and nutrients sufficient for
optimal health. In practice, a balanced
diet consists of a variety of foods in
certain proportions. The grouping of
food products varies in different
countries.

The Finnish  food  pyramid
(Frobose, 2019) proposes the base layer
to be filled with plant-based products.
The maximum amount of various fruits,
vegetables, and grain products is placed
in the lower layer (National Nutrition
Council of Finland, 2019). The necessity
of mentioned food groups consumption
Is especially emphasized (Figure 1).

TERVEYTTA RUOASTHA !

HYVAN RUOKAVALION AINEK(A
N

Figure 1. Healthy food pyramid of Finland

Source: Frobose. (2019). Gesunde Erndhrung — Was heif3t das im Klartext? Stiftung

Gesundheitswissen.
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The next layer consists of such
foods as nuts and dairy, and above them
is a layer of fish. Sweets, salty snacks,
and alcohol are at the top of the pyramid.

The main distinction of the Swiss
pyramid (Figure 2) is that fruits and
vegetables are placed in a layer below
groats and grains. Dairy and meat
products form a combined layer. A
separate layer is created for sweets,
which is located above fats and oils.
Soup has a place in the healthy diet of the

pour adultes, alliant
plaisir et sante
Pyramide alimentaire

Swiss. All these features contribute to
the formation of a less caloric diet
(Figure 2) with a high content of fiber

and green vegetables, which s
recommended for the residents of
Switzerland.

Liquids occupy an important place
in this pyramid: water, hot, and herbal
drinks. Foods that contain a lot of sugar
or fat are located at the top of the
pyramid (DGE-Lebensmittelpyramideis,
2023).

According to the Swiss Nutrition
Society (SSN), the Swiss Food Pyramid
can also be a guide for a vegetarian or
vegan diet. It is crucial not to remove
products of animal origin from the list of
products. They should be replaced with
suitable alternatives such as tofu, seitan,
and soy yogurt. It is also important to
note that a mostly plant-based diet does
not always fulfill nutritional needs,

Figure 2. Switzerland's healthy food pyramid
Source: DGE-Erndhrungsempfehlungen. (n.d.). DGE.

which can lead to deficiencies in vitamin
B12, iron, and calcium.

Unlike the Swiss food pyramid, the
WHO food pyramid (Figure 3.) has only
three levels and four food groups. Levels
are coded by traffic light colors: green —
use without restrictions; yellow -
consume carefully; red — consider
whether it is worth consuming.
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Figure 3. WHO healthy food pyramid
Source: Healthy diet. (2020, April 29). World Health Organization.

The basic level of the pyramid
consists of vegetables, fruits, and foods
containing carbohydrates. The next level
consists of dairy products and proteins.
The green layer of the pyramid illustrates
the variety of plant foods that are
necessary for a healthy diet. Plant food
should be varied since none of the
products can provide the organism with
everything it needs. For example,
potatoes provide vitamin C, but not iron,
and grain products do the opposite.
WHO recommends daily consumption
of at least 400 g of vegetables (in
addition to potatoes) and fruits.
According to WHO recommendations,
the amount of fat in a healthy diet should
not exceed 30% of daily caloric intake.
The component of saturated fat should

take up 10%, polyunsaturated - 7%, and
monounsaturated - 13%, and trans fats -
less than 1% of total energy
consumption. Limiting free sugars to
less than 10% of total energy intake is
part of a healthy diet.

In the Spanish food pyramid
(Figure 3). there is also a separate section
for water - the recommended amount is
a pitcher and 4 glasses. This is an
indication of the minimum amount of
water that can be increased if necessary.
This pyramid corresponds with the
Mediterranean diet. The pyramid
indicates the need for physical activity.
The importance of using olive oil, which
is located in the same layer as vegetables
and fruits, is especially emphasized (Fig.
3).
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Figure 3. Healthy food pyramid of Spain.
Source: DGE-Ernéhrungsempfehlungen. (n.d.). DGE.

The German pyramid (Figure 4) is
particularly creative, as it is made in 3D
format. The DGE (Die Deutsche
Gesellschaft  fir  Erndhrung) food
pyramid is three-dimensional and takes
into account qualitative and quantitative
parameters. The sides of the pyramid
consist of four food groups: plant foods,

animal foods, oils, fats, and beverages.
Each side of the pyramid displays a
separate group of products, and to the
left of each of the four sides, there is a
scale. Color indication shows the
nutritional value of the displayed
products (Fig. 4).

Die dreidimensionale Lebensmittelpyramide der DGE

p—

Figure 4. 3D pyramid of healthy food in Germany
Source: DGE-Ernéhrungsempfehlungen. (n.d.). DGE.
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At the base of the pyramid, the
circle is located. It shows the
recommended proportions of each food
group, placing water in the center. The
analysis of Germany's healthy eating
strategy, which was published by the
German Association for Healthy Eating
(DGE) in 2000, is still relevant today

According to DGE, the body needs
a variety of foods every day to stay
healthy, meaning as many plant foods as
possible, including groats, grains
(especially whole grains), and potatoes.
Grain and potatoes are a source of
carbohydrates in the form of starch,
which are important energy suppliers for
the body (Frobotse, 2019). The daily diet
includes fruits, vegetables, and salad, as
well as milk and dairy products. They are
rich in vital vitamins and minerals.
Fruits, vegetables, and salads contain
fiber and secondary plant substances that
have a positive effect on metabolism and
human health. Milk and dairy products
provide the body with proteins, as well
as minerals - phosphorus, and calcium,
which are important for building bones
(Peresichny et al.,, 2011). Animal
products - meat, sausages, fish, and eggs,
as well as legumes, for example, beans,
peas, and lentils, according to DGE, can
supplement the menu. However, meat

and sausages should be wused with
caution. Fats contained in oily sea fish
(salmon, mackerel, or herring), oil, and
nuts are necessary for the body. The
DGE's recommendations for a healthy
diet are expanded by the instruction to
drink water regularly and in sufficient
quantities (DGE-
Erndhrungsempfehlungen, n.d.).

The development of criteria, which,
in our opinion, fully characterize the
trend of healthy food, provides an
opportunity to analyze well-known
European restaurants that present
themselves in the "healthy food"
segment. All general criteria are divided
into two groups. The first group includes
location, slogan, name, and concept
connection. The second group includes
the menu, customer service methods,
and average check.

Let's examine some modern
practices for maintaining a healthy diet
in food establishments, in particular,
"Flax&Kale Tallers™ (Barcelona, Spain),
"Gértnerei" (Zurich, Switzerland), and
"Edelgrin” (Cologne, Germany)
according to general criteria, as well as
special criteria (tables 1, 2) the menu of
restaurants  "Flax&Kale  Tallers",
"Gértnerei" and "Edelgriin".
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ISSN 2786-8974 (Online)



91

€EsponeiicoKuii 00c6i0 300p08020 XaAPUYBAHHA: CIMpaAmezii ma NPAKMuKu

Table 1. Comparison of European restaurants according to general criteria

wFlax&Kale Tallers* ,»Gartnerei »Edelgriin®
Location
Spain, Barcelona, Switzerland,  Zurich, str. | Germany, Cologne, str.

Carrer dels Tallers 74b. It is
located a 2-minute walk from
the central street of Barcelona,
near Barcelona University.

Stockerstrasse 55. Located 12
minutes by tram from the city's
Central Railway Station, on
the shores of Lake Zurich. The
contingent is residents of the

Venloer StraRe, 233. It is a
16-minute drive from the
city's  Central  Railway
Station; near a large park, far
from the city center.

city, and tourists.

Slogan
Eat better — Be happier Feinstes, natlrlich (Refined, | Clean Eating
natural).
Connection of name and concept
The name of the restaurant | The name and concept of the | At the heart of the

illustrates the main idea of the
restaurant OWners. The
neologism "flexitarian” means
"non-strict ~ vegetarianism".

restaurant are closely related. A
garden is always associated with
fresh, carefully grown products.
Healthy food is the main focus:

"Edelgrin™ concept is a
"healthy cuisine" that can
bring pleasure and at the
same time is not inferior to

80% of the offer is plant- | healthy tastes best. Healthy is | other cuisines. Green is
based, and the remaining 20% | what grew nearby, freshly | truly a noble color, it is the
are dishes that contain oily | picked, and carefully prepared. | color of life.  The
fish. Flax&Kale is passionate | Free from artificial additives | establishment uses natural,
about feeding their guests | and white sugar, high-quality | fresh, and high-quality
better so they can be happier | natural ingredients. food, and abstains from
and live in good health for flavor enhancers, white
longer. sugar, preservatives, and
dyes.

Source: developed by the authors

The restaurants "Flax&Kale
Tallers" and "Gartnerei" are located in
the city center, while "Edelgrin™ is

further away from the center. The name,
slogan, and concept of all presented
restaurants are closely related.
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Table 2. Comparison of European restaurants according to general criteria

»Flax&Kale Tallers* »Girtnerei“ »Edelgriin®
Menu
extensive: Easy | mostly salad items (8); warm | wide selection: breakfasts (7);

Breakfasts (3), Family | bowls (6); it is possible to prepare | smoothies (5); snacks (5); main
Avocado Toast (4), Super | a salad from the desired 5 | dishes (7);
Breakfasts (6), Healthy | ingredients; soups (2); burgers | snacks (4); drinks (hot, cold,
Bowls (7), Sweets and | (4); rolls (3), sandwiches (7); | alcoholic and non-alcoholic).

desserts, pies,

Baked Goods (12). lunch boxes (2), desserts (3),
drinks (non-alcoholic).
Customer service methods
Waiters
Average check
17-18 euros 22-24 euros 18-23 euros

Source: developed by the authors

The "Gartnerei” menu has the
largest number of items. In all
restaurants, guests are served by waiters.
The average amount of a check ranges
from 17 to 24 euros. As the analysis of
scientific sources in Europe showed, the
practice of state intervention in the field
of healthy nutrition has existed since the
end of the 90s. For example, in Italy a
few years ago there was a program for
certifying the quality of dishes in local
establishments, the so-called "Blue
Certificate”. The necessity for such a
program occurred because of the need to
strengthen the health of the population

by encouraging healthier eating habits.
Therefore, Italians prefer restaurants
marked with the "Blue Certificate" and
more often incorporate fruits, greens,
and fresh fish into their menus.

For the comparison of European
restaurants that specialize in healthy
food, we have singled out the following
special criteria: vegetarianism;
veganism; raw food; use of sugar, honey,
and sugar  substitutes; providing
information on the content of gluten,
lactose, and other common allergens; use
of local products; use of seasonal
products (Table 3).
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Table 3. Comparison of European healthy food restaurants according to special

criteria

HFlax&Kale Tallers

»Girtnerei

»Edelgriin®

Vegetarianism

Identifyes as a restaurant for non-
strict  vegetarians (the menu
includes fish dishes that can be
ordered additionally).

The share of vegetarian
dishes is 23%.

Vegetarian dishes, plant-based
milk (there are fish and meat
dishes)

Veganism

There are several vegan dishes on
the menu.

Vegan dishes - 6 items.

The share of vegan dishes
reaches 50%.

Raw food

Is not based on the concept. 4
dishes: raw or processed at a
temperature not higher than 48°C.

Is not based on the concept of the restaurant.

Use of sugar, honey, or sugar substitutes

Not used

Does not incorporate
crystallized white sugar.
Other types are used in
small quantities.

Sugar and sugar substitutes are
not used. Some dishes contain
honey.

Providing information on the content of gluten, lactose, and other common allergens

Information about the presence of
11 allergens in dishes is provided
for each dish in a separate table at
the end of the menu.

There are marks on the
menu indicating the
absence of lactose and
gluten in the dishes.

Gluten-free dishes are marked
on the menu.

Usage of local products

No special emphasis is given.

Share of local products -
95%

The focus is on local products.

Usage of seasonal products

establishments

Seasonality is one of the most important criteria that affects the assortment policy of

Source: developed by the authors

The analysis of European healthy
food restaurants according to special
restaurant
identifies as a

criteria  shows that the

"Flax&Kale Tallers"

restaurant for non-strict vegetarians.
"Gértnerei" has a quarter of vegetarian
dishes on its menu, while at "Edelgrin
all dishes are initially vegetarian, and
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fish or meat can be ordered optionally.
Sugar is used only in "Gartnerei", but not
white crystal sugar. Spanish and Swiss
restaurant menus provide extensive
information on the presence of common
allergens. When preparing the menu,
seasonality is taken into account in all
restaurants. The locality is important
only for Swiss and German restaurants.

Conclusions

The WHO Global Strategy on Diet,
Physical Activity, and Health was
adopted in 2004 by the Health
Assembly. The strategy called for action
at the global, regional, and local levels to
promote healthy eating habits and
physical activity. The diet of the
population changes over time under the
influence of many social and economic
factors and due to their complex
interaction, all of it forms dietary
patterns. The monitoring of nutrition of
European countries' populations singled
out the strategies of healthy nutrition
typical for European countries, as well as
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Anomayia. Y cmammi po32n0aemvcs MONCIUBICMb NIOBUWEHHS 0I0NI02IUHOT
YIHHOCMI 0ecepmHux Cmpas 3a80AKU BUKOPUCMAHHIO (QPYKMOBUX NOPOWIKIE mda
aninpooykmis. Cnocmepicacmucsi Oehiyum y payionax xap4yeants HaceieHus Ykpainu
MIHEpPANbHUX PEeYOBUH, GIMAMIHIE MA THUWUX MIHOPHUX HYMPIEHMIB, XAPYO8UX 60JIOKOH
Ha (QOHI CNOIUCUBAHHI HAOMIDHUX KITbKOCMeEU YyKpo3u i meapuHHux sxcupie. OOHUM 3
Hanpsamieé eupiuenHs O0anoi npoonemu € po3podiieHHs (QYHKYIOHAILHUX NPOOYKMIE
Xapuy8anHs, 30Kpema QYHKYIOHAbHUX 0eCepmHUX CIMpas 3 BUKOPUCTAHHAM Ol€EMUYUHUX
000a60K i pociunHoi cuposunu. llepcnekmugHow CuposuHol 01 GUKOPUCNAHHA Y
CKIA0I 0ecepmHuUx cmpas € NOPOUoK 3 (hpyKmie ma aninpooykmu, sIKi MiCMsams 3HA4HY
KIIbKICMb 8IMAMIHIG, MIHEPAIbHUX PEUOBUH, XAPUOBUX B0JIOKOH. /[08€0eH0 0oyinbHicmb
iX BUKOpUCMAHHA 3 MemOol NOKPAWEHH Xapy08020 ma NiO8UUeHHS 0I0N02IYHOT
yinHocmi Oecepmuux cmpas. [oyineHo enposaoddcyeamu oecepmu 8 pPayiow
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Xapuyeants, 5K 0300p0o6yi, NiKY8alIbHO-Npogiiakmuyni cmpasu. 3a pe3yibmamamu
NpPOoBeOeHUX OOCHIONCEHb PO3POOIEHO MEXHON02II0 (DYHKYIOHATbHUX Oecepmie 3
NOKPAWEHUM 8MICTOM eCeHyialbHux Hympieumis. Ha niocmasi ompumanux oauux
MOJICHA 3p0OUMU BUCHOBOK, W0 pO3POOAEHT Oecepmu 30a2ayyons payion Xap4)8anHs.
JIOOUHU OeiyumHumMuy HympieHmamuy ma 3MeHuyoms KilbKiCmbo 1e2K03AC80I08AHUX
gyenegoodis. Poszpobneni oecepmu mooicha pexkomenoysamu y payioHax 3 Memoro
npoginakmuxu yyKkpoeozo oiabemy, O/ NOKPAWEHHS MPAGIeHHs ma 3MIYHEHHs
imynimemy. Coyianvna eghexmusnicmes po3pobiieHOi mexHonoz2ii decepmis NosA2ae y
PO3WUPEHHT  aCOpMUMEHmMY  0eCepmHux cmpas 3i  3MEHUWEHOW  KLIbKiCIio
JIe2K03ACBOI0BAHUX 8Yene800i8. Po3pobnena Oecepmna npooyKyis Mmodice Oymu
PEKOMEHO08aHA O/l Xapyy8aHHs Oimel, ) NOBCAKOEHHUX payioHax nawoel, uo
npayrooms Ha BUPOOHUYMEAX BANCKOI NPOMUCTIOBOCH, NPOHCUBAIOMY HA EKONOIUHO
3a0pyOHeHUX Mepumopisx ma 6CiXx 6epcmeé HAceNeHHs, O 3A0080JIeHHSI NONUMY
CHOJAHCUBAYIB HA (DYHKYIOHANbHI XAPYOBI NPOOYKMU, A MAKONC 05 JH00el X8OPUX HA
YyKposuil diabem i cnpusmume NOJINUEHHIO SAKOCMI XApYy8aHuHs ma 0300PO8IEHHIO
HacenenHs Ykpainu. Po3pobneni 0ecepmu moxcyms UKOPUCIOBYBAMUCA ) 3AK1A0AX
PecmopanHo20 20Cno0apcmaa.

Knrouoei cnosa: oecepm, ¢opykmosuii nopoutox, aninpooykmu, (pyHKUioHaibHUll
NPOOYKM, MEXHON02Is, MeOd, KGIMKOBUL NUNOK
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Abstract. The article considers the possibility of increasing the biological value
of dessert dishes thanks to the use of fruit powders and apiproducts. There is a shortage
of minerals, vitamins and other minor nutrients, dietary fibers in the diets of the
population of Ukraine against the background of consumption of excessive amounts of
sucrose and animal fats. One of the ways to solve this problem is the development of
functional food products, in particular functional dessert dishes using dietary
supplements and plant raw materials. Promising raw materials for use in dessert
dishes are fruit powder and apiproducts, which contain a significant amount of
vitamins, minerals, and dietary fibers. The expediency of their use in order to improve
the nutritional value and increase the biological value of dessert dishes has been
proven. It is advisable to introduce desserts into the diet as healthy, therapeutic and
preventive dishes. Based on the results of the research, the technology of functional
desserts with an improved content of essential nutrients was developed. Based on the
obtained data, it can be concluded that the developed desserts enrich the human diet
with deficient nutrients and reduce the amount of easily digestible carbohydrates.
Developed desserts can be recommended in diets to prevent diabetes, to improve
digestion and strengthen immunity. The social effectiveness of the developed dessert
technology consists in expanding the range of dessert dishes with a reduced amount of
easily digestible carbohydrates. The developed dessert products can be recommended
for children's nutrition, in the daily diets of people working in heavy industry, living in
ecologically polluted areas and all strata of the population, to meet consumer demand
for functional food products, as well as for people with diabetes and will contribute to
improving the quality of nutrition and improving the health of the population of
Ukraine. Developed desserts can be used in restaurants.

Keywords: dessert, fruit powder, apiproducts, functional product, technology,
honey, flower pollen

Beryn
XapuyBaHHs JIOAVHU € OJHHUM 13

dakropiB goekimis (Mazaraki, 2012;
Korzun, 2016). ToMmy nayke BaKIHBO,

HAaWBAXJIMBIIIMX  YUHHMKIB,  SKUHU 00 opraHi3M OTPUMYBaB 3 MPOJAYKTIB
OB’ SI3y€ 11 3 HABKOJIMIIIHIM Xap4yBaHHSA SIKOMOTa O1JIbIIIE TTOKUBHUX
CEpPEOBUIIEM Ta CIpHUSE, IEBHUM pedoBHH. Lle MOXHA AOCATTH HUISIXOM
YUHOM, 31aTHOCTI Opratizmy KOpeKLii peuentyp 1 CTBOPEHHS
OPOTUJIIATH BIUIVBY IK1JJTUBUX Xap4OBHUX IPOJIYKTIB 3

ISSN 2786-8974 (Online)

300poé’sa nwounu i nayii, 2023, 1


https://orcid.org/0009-0002-0370-4823

99 Technology of functional dessert dishes with ancillary products

ONTUMI30BaHUMHU MTOYKUBHOIO 1
eHepretnyHoro miHHicTiIO (Mazaraki,
2013; Zemlina, 2019).

[IpaBunsHe XapuyyBaHHs
3a0e3reuye  HOPMalbHHM  3picT 1
PO3BUTOK JIITEH, CIipusie MPpOoQiIaKTUIll
3aXBOPIOBAaHb, IOJOBKCHHIO  KHUTTS
JOJEH, MIJBUIIEHHIO NPale3qaTHOCTI 1
CTBOPIOE YMOBHM JJIs ajamnTamii iX a0
HABKOJIUIITHBOTO cepenoBHUIla
(Kryvoruchko, 2012; Mikhailyk, 2016).
[cHyroui Ha CHOTOJHI  E€KOJOTIYHI,
€KOHOMIYHI, JAemMorpadiudi mpooiemu i
npouecu  rioOamizamii  CycHniibCcTBa
MIPU3BENH JI0 TIOMITHOI 3MIHU XapakTepy
XapuyBaHHS  JIIOAWHU, 10  CTaJlo
MOIITOBXOM JI0 CTBOPEHHSI TaK 3BaHUX
(yHKLIOHATBHUX MPOJIYKTIB 1
MPOYKTIB JIKYyBaJIbHO-MPODITAKTHIHOT
cupsimoBanocti  (Kravchenko, 2012;
Zhuravska, 2013). Bueni 6araTbox kpain
NPUIUISIOTh BEITUKY yBary CTBOPEHHIO
MPOJYKTIB XapuyBaHHs, HANpaBICHUX
Ha PIIIEHHS KOHKPETHO TIOCTaBJICHUX
3aBnanb (Kravchenko, 2009). Tomy
MUTaHHA PO T, YUM XapuyBaTUMYThCS
JIOJIM B HAUOJIMIKUYOMY ManHOyTHBOMY €
aKTyaJTbHUM.

Orasa diteparypu

PiBeHp  BXXMBaHHA  Xap4OBHUX
NPOAYKTIB Ta CTIPYKTypa PpaIioHiB
XapuyBaHHS MIISATal0Th Oe3nepepBHIi
3MiHI Yy TIpoIlecl  COLiaJIbHO-E€KO-
HOMIYHOI'O Ta COI[aJIbHO-KYJIbTYPHOTO
PO3BUTKY CYCHIJIBCTBA 1 3aJICKUTH BiJT
O6aratbox (pakTOpiB: YMOB BUPOOHUIITBA
Ta pO3MOJLITY %1, 3BUUOK Y XapuyBaHHI,
KyJiHapHUX 3aco0iB, YSBICHHS TIPO
MPECTUKHICTh, TIEPEBAaru y SIKOCTI THX
Yl  IHIIMX  TPOJYKTIB,  CTYIEHS
N0iH(OPMOBAHOCTI PO pallOHaJIbHE
XapuyBaHHS, CKJIa]] XapuoBHX
npoaykris (Yatsenko, 2017).

Po3pobnenns TEXHOJIOT1{
MPOJYKTIB CHEMIAIbHOTO TPU3HAYCHHS
0a3yeTbCcs Ha 3HAHHI HOPM BMICTY

KO)KHOTO ~ HYTPIEHTY B  T'OTOBOMY
OPOAYKTI 3 METOK  ONTHUMAJIBHOTO
3a0e3neYeHHs noTped JHOJIUHU

(Dzyundzia, 2020; Antonenko, 2014).
[luTaHHIO HOpPMYBaHHSI HYTPIEHTHOTO
CKJIaly MIPOJTYKTIB Xap4uyBaHIO
BIAMOBIAHO 110 (Di310JIOTIYHUX MOTPEO
JIOJUHU B TIOKUBHUX  PEYOBHMHAX
IPUCBSYEHI POOOTH OaraThOX BUYCHUX:
JL.B. bane-ITpununko, M.D.
KpaBuenka, O.0O. BacunwseBoi, /[I.B.
®enoposoi, T.0. Mapuun, B.H.
Kop3yna, H.B. Ilputynbcekoi, A.M.
Hopoxosuu, M.I. Ilepeciunoro, I'.O.
Cimaxinoi, B.A. Tyrenssna, A.A.
KouerkoBoi, H.B. Ilenaepona, O.lL
Yepeska, M., O.B. Izronmzi, K.H.
Honikel, T. Mizota, M.B. Roberfroid ta
in. (Cherevko, 2017; Brovenko, 2018;
Dzyundzia, 2021).

Marepiajau Ta MmeTOIH
v HIMPOKOMY ACOPTHUMEHTI
NPOAYKIIii, [0 BUTOTOBISIOTH 3aKJIax
PECTOPAaHHOTO TOCTIOJApCTBa, OKpema
rpyna - JecepTH, sKa KOPUCTYETHCS

0COOJIMBOIO  TOMYJISIPHICTIO  cepen
CIIO’KMBAYiB 3aBJISIKA BUCOKUMH
CMakOBHUMH  SIKOCTSMH,  Xap4dOBii
IIHHOCTI Ta 3aCBOIOBAHOCTI. Tomy
JOIIIJILHO ~ PO3pOOJIITH  TEXHOJIOTI1
JECepTHUX  CTpaB, 3 MIJBUILCHUM

BMICTOM BITaMiHIB, MiHEpaJiB, a TAKOXK
XapyoBUX BOJIOKOH. Taki  cTpaBu
MaTUMyTh  O3/I0pPOBYl,  JIIKYBaJbHO-
npo(TAKTUYHI BIACTUBOCTI.

06'exm 00CNi0NHCEeHHS —
TEXHOJIOT151 (GyHKII0HATBHUX
JIECEPTHUX CTpaB 3 BHUKOPUCTAHHIM
GPYKTOBUX  MOPOIIKIB  KBITKOBOTO
MWJIKY Ta MEay.
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00CNIOMHCEeHHS —
dbyHKIIOHATBHI ~ JecepT  (PPYKTOBO-
ATiHL 3 (PYKTOBUMH IOPOIIKAMH,
KBITKOBUM ITHJIKOM Ta MEIOM.

llpeomem

Memoou 00CNI0AHCEHHS -
OpraHOJICNTHYHI, (b13UKO-X1MIYHI,
OpraHoJICNTHUYHI, (b13uKO-X1MIYHI,

METOJM TIJIaHYBAaHHS EKCIEPUMEHTY 1
MaTeMaTHIHOT 00poOKH
EKCIEPUMEHTAJIbHUX JaHUX Ha OCHOBI
KOMIT FOTEPHUX TEXHOJOTIH.

Pe3yabTaTii T2 00TOBOPEHHS

Ha choromeHHns crnocrepiraerbes
nediudT y  paimioHax — XapyyBaHHS
HACCJICHHS ~ YKpaiHM  MiHEpaJbHUX
pedyoBHH (OCOOIMBO KajblIlito, 3ajli3a,

Homy, TOIIO), BITaMiHIB Ta 1HIIUX
MIHOPHHX HYTPIEHTIB, XapyOBUX
BOJIOKOH Ha  (OHI  CHOXHUBaHHS
HaJMIPHUX  KUIBKOCTEM  I[yKpo3W 1

TBapPUHHUX JKUPIB.

OnHuM 3 HanpsMIB  BUPILIEHHS
JaHoi  mpobsieMu €  pO3pOOJICHHS
(YHKITIOHATTPHAX MPOIYKTIB
Xap4yBaHHS, 30KpeMa JICCEPTHUX CTPaB 3
BUKOPUCTAHHAM JIETUYHUX JI00ABOK 1
POCIIMHHOI CHPOBHHHU.

[IepCneKTUBHOO CHUPOBUHOKO IS
BUKOPUCTaHHS Y CKJIa/Il IGCEPTHHUX CTPaB
€ TOpPOIIOK 3 (PYKTIB, SIKHH MICTUTh

3HAYHY KIJIKICTD BITaMiHiB,
MIHEpaJIbHUX  PEYOBHUH,  XapyOBHX
BOJIOKOH.

KBITKOBHH MUJIOK - 11€ OKOIMHAMN
OPOAYKT, SKUM 30MparoTh  pobodi
O/DKOJIM 3 LIBITY POCIHH, TEPEeBaKHO
eHToMopuIbHUX.  [lunok —  enauHe
JOKEpeao OUIKIB 1 JKUPIB IS OJDKIII,
3abesneuye ix BiTaMiHaMH,
MIHEpaJIbHUMHU 1 THIIMMU PEYOBUHAMMU.

[Iunok  BiAPI3HAETBCA BUCOKUM
BMICTOM BiTaMiHiB rpymnu B, mpoctux Ta
CKJIQJTHUX ITYKpiB, TaKOX aMiHOKHCJIIOT,

apriHiHy TOIIO. APriHiH BiAIrpa€ 3HAYHY
poiib y mpodiIaKTHIl Ta JIKyBaHHI
1IIeMIYHOI  XBOPOOM Ceplisi  3aBIsSKHU
CTBOPECHHIO OKCHJTY a30Ty, PE3YJIbTaTOM
Iii SKOTO € PO3MIMPEHHS KOPOHAPHHUX

CyJMH cepus, noAi0HO Ui
HITPOTJIILICPUHY. Mae TAKOXK
aHTUarpurauiiny (aHTUTPOMOO3HY)

mir0. MICTUTh TaKO X 1HII HOKHUBHI Ta
010JIOT14HI pPEYOBHHHU, C€H3UMH,
TOPMOHH, HEHACUYEHI JKUPH.

[Munok, sxuii 3i0paHuil 3 pi3HHUX
BUJIIB POCIWH, HaWOUIbII Oararuit
MIHEpAJIbHUMU CKJIaJIOBUMH. Bin
MPOJAETHCSA Y BUCYIICHOMY BUTIIAI, a
TaKoX y cymimii 3 mefoM. iTsaM 1aroTh
MEJIEHUM TWIOK, PO3YMHEHUH COKOM
3 4YOPHOI CMOPOJIVHU

Men — ue HOpoayKT mNepepoOKH
MEJIOHOCHUMH OJKOJIaMU HEKTapy abo
nagi. BiH € [iHHUM ~ Xap4yoBUM
IIPOYKTOM, OCKUJIbKHU BIH HE
3aTPUMYETHCA Y IUIYHKY, IIBHIKO
MIPOHUKAE y KUIIICYHUK Ta BCMOKTY€EThCS
y JiMpaTUYHy CUCTEMY, KPOB 1 TKAHUHH,
cripusie HOPMaJTLHOMY PO3BUTKY
opraHiamy. Y 3B’43Ky 3 HPHUCYTHICTIO
e(dipHUX Maces Ta CMOJIUCTUX PEYOBUH
Me[  37erTka  30y/DKye — OpraHi3m,
0COOJIMBO KPOBOTBOPHY Ta HEPBOBY
cuctremu. Jlo ckmagy Meny BXOJUTH:
Bona — 18-20%, pocnuuHUI OimOK —
0.44-0.45%, bpykTo3a 41-45%,
rioko3a — 38-39, caxapoza — 1,0-1,5,
NEKCTpUHU — 4,8, MiHEpaJIbHI PEYOBUHU
— 0,18-0,20, opraniuni kucaotu — 0,09-
0,1% Ta 1o Ol0JOTrTYHO-aKTHUBHI
KOMIIOHEHTH. Y Meal 3HalIeHO IT0HA
300 pe4oBHH, Y TOMY YKCJI BYTJIEBOAM,
OpraHivHi KUCIOTH Ta iX COJIi, a30THUCTI
peyoBMHU  (aMIHOKHCJIOTH,  OLUIKH,
aMiJld, amMiHHU), BITaMIHM, TOPMOHH,
MiHEpaIbHI PEYOBUHH, (EPMEHTH, BUIII
criuptd, edipHl OJii, KapOTUHOIIH,
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TEPHEHOIIN, CTEPOIH, PochaTHaAM Ta 1H.
BMmicT miHepasbHUX PEYOBHH Yy Meni
MOXKE JyKE€ KOJHUBATUCA, Y HBOMY
3HAWACHI Kajllii, Kaublllii, MarHiu,
HATpld, 3ai30, KOOaJIbT, MapraHellb,
MiJb, IIUHK, aIFOMIHIN, JIITIH, MOJI10JIEH,

HIKEIb, CBUHEIb, CPi0JIO, CTPOHIIiH,
cypMa, TuTaH, cipka, (ocdop, xiop,
¢dTop, Opom, Hom Ta 1H. 30JBHICTH B
cepeanpomy ckiamae 0,3% [3,4].
XimiyHuit  cknag  (GPyKTOBOro
MOPOIIKY HaBeAeHO y Tabui 1.

Tadommusa 1. Ximiynuii ckinaa GpyKkToBOi A1€TUYHOT J00aBKH (2 Tp)

TToxa3sHukn Kinekictn
Bigku, r 8,00
Byriesoaum, r 0,80
MiHepanbHl PEUOBUHH, MT
Kamiit 50,26
Kanp1iit 46,03
Maruiit 5,89
Harpiii 10,82
[uaK 0,02
3anizo 0,03
KoOansT 0,05
Bitaminu, mMr
Bir. A 0,48
Bit. Bl 0,64
Bit. B2 0,07
Bit. C 3,38
Bit. D 0,0005
Bir. E 0,07

Jlxxepeno: po3pobieHo aBTopoM Ha ocHOBI gocmimkens O.B. [[3rorm3s (2021)

3 Ta0IMII 2 HaWKparri
OpPTraHOJIEITUYHI OLIHKK Ma€ JAecepT
IIPUTOTOBIICHUI TpaauLIITHUM

criocoooM. Jlocmia 1 1 mocmia 2 MarOTh
MEHIII OPraHOJCITUYHI TOKA3HUKH.

Tabauua 2. OpraHoyienTUYHA OIiHKA SKOCTI IECEPTHUX CTPaB

OmniHKka 32 HOKA3HUKAMH AKOCTi
3oBHim- Koncne- 3arajbHa opraHo-
Bapi Hil Cmak | 3anmax | Kouaip Tenmist JEeNTHYHA OIIHKA
plaH".l“I/I BUIJISAA 1 3 aXyYBaHHAM
aecepris Ypaxys:
Koedimiest Baromocti Koediuienrta
BAroMocTi
0,25 0,25 0,2 0,1 0,2
Iﬁfj}fgﬂ(ﬁpym“ﬂ 5,0 5,0 5,0 4,9 5,0 5,0
Jocin I llecepr 3 49 | 49 | 49 | a9 5,0 4,9
(GPYKTOBUM MOPOIIKOM ' ' ' ’ ' '
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102 Texnonoeis hyHKYIOHAILHUX OecepmHUX CMpPas 3 aninpooyKmamu

Oninka 3a NoKa3HUKAMH AKOCTI
3oBHilI- K 3arajbHa opraHo-
.o . OHCHC- .
] Hil Cmak | 3anmax | Kouaip . JeNTHYHA OLiHKA
BapianTn TeHUIA
. BUIJISA] 3 ypaxyBaHHSIM
JaecepTiB — - -
KoedimieaT BaroMmocTi KoediuienTa
BaroMocTi
0,25 0,25 0,2 0,1 0,2
2% 1 KBITKOBHUM IUJIKOM
2%
Hocmin 2 [lecept 3
(GpPYKTOBUM HOPOIIKOM 4,9 5,0 4,9 4,9 4,9 4,9
2% 1 menom 2%

J>xepeJio: po3po0ICHO aBTOPOM Ha OCHOBI JociikeHb A.B. AaToHeHko (2023)

B SKOCTI KOHTPOJIIO
BUKOPHCTOBYBAJIH 3pa3ok, SAKUN
BUTOTOBJISLITA 3a TpaaULiHHOIO

TexHojoriew. PaiioHanbHa KUIBKICTh
n00aBKM B PEIENTYPy CKJIAJa€ 3aMiHy
2%. Ilpu 1bOMy IOCATAETHCS HAMOLIBII
BUCOKHU 3arajJbHUM ITOKAa3HUK SIKOCTI,
TOJTIMIIICHHS OpraHOJICNITUIHUX
BJIACTUBOCTEH, TOTOBI BUPOOM MAIOTh
NpUBAOIMBUI 30BHILIHINA BUTJISIL.

B mocnimkyBani CTpaBu A0/aBaiu
2 r (QpyKTOBOrO TMOPOIIKY, 2 T
KBITKOBOTO MUWJIKY 1 2 T Meny Ha 100
JIecepTy 3a  PaxXyHOK 3MEHIICHHS

KUTBKOCTI OOpoIIHa 1 32 MPOBEICHUMHU
aHayi3aMu HAaCHYYIOTh JecepTu
BiTaMiHaMH, MIHEpaJIbHUMU
pPEYOBHHAMH Ta TIO3UTUBHO BIUIMBAE Ha
OpraHi3M JIIOIMHH.

Ha I1/ICTaB1 BU3HAYECHUX
CHIBBIAHOLIEHb PO3pOOJIEHI TEXHOJIOTi
JOCIITHAX 3pa3KiB JECEePTHUX CTpaB
(puc. 1):

nocimig 1 (aecepr 3 (pykTOBUM
TIOPOIIIKOM 1 KBITKOBHM MUIIKOM). Buxin
—100r.

nocmia 2 (aecept 3 (PyKTOBUM
nopomkom i meaom). Buxig — 100 r.
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Sians Kopuis Boma bopomno Macio OpyKTOBHI
BEPIIKOBE nopomrok 2%
v v v v
MKO PozunnenHs [TpociroBanHs
A 4
JlonaBaHHs P
A 4
[lepeminryBanHs
v
JlonaBaHHs nil
A 4
- 3aMinryBaHHs TicTa
A
[lepeminryBaHHs
v
OOMuHAHHS
v
Kypara [TopmionyBanHs
A
Iyxop > JlonaBaHHs y TICTO D
, |
|
A v |
. . . |
KBiTkoBuit nmuiok 2 % Bumnikanmus t - 180 °C L Men 2%
|
v v
Cmerana > OXO0JI0/UKEHHS
T
A 4 +

Hecepr 3 ppykTOBUM
nopouikoMm 2% i mexom 2%

HecepT 3 ppyKTOBUM MOPOIIKOM
2% i kBiTKOBUM NMUJIKOM 2%

Pucynok 1. TexHonoriuna cxema npuroTyBaHHs AecepTy 3 GPYKTOBUM MOPOIIKOM,
KBITKOBHM ITHJIKOM 1 MEIOM.
Jxepeno: po3pobiieHo aBTOpOM Ha OCHOBI JociipkeHb A. B. Autonenko (2023)
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v PO3p00IICHUX JIECEPTHUX
cTpaBax 3 (PYKTOBHM TOPOIIKOM 1
KBITKOBUM TwikoM 2% (tabn. 3)
30UTBIIMBCA BMICT TaKHUX PEYOBUH —
oinkiB Ha 84,44 %, BiTaminy A - Ha 16%,
kanelito — Ha 47,59%, 3amiza — Ha
11,29%, Bitaminy B2 — Ha 275,00 %.

Y  po3po0iieHHMX  JI€CEePTHUX
cTpaBax 3 (PYKTOBHUM TOPOIIKOM 1
meaoM 2% (Tabma. 3) 30UTBIIMBCS BMICT
peuyoBuH — O11KiB — Ha 91,11%, Ha 20,00
%, BiTaminy A, Kanpiito — Ha 54,55%,
BiTaMiny B2 — Ha 283,33%, BiTaminy C -
Ha 29,00 %, kniTkoBunH — Ha 137,50 %.

Ta6auusa 3. XiMiuHHIA CKiIax qecepTiB 3 PPyKTOBUMHU J0OaBKaMU, KBITKOBUM
UJIKOM 1 MEOM

Hocnig 1
HecepT 3 "ﬂ,ocmp, 2 PisHyLLA _
MoKasHUKMN, KoHTponb dpyKTOBUM JecepT 3 . PisHnua
" Docnig 1/ .
Ha 100 r DecepTt NOPOLLKOM dpYyKTOBUM K Hocnipn 2/
NPOAYKTY ¢bpykToBMIA" 2% i nopowkom 2% OH'I(')|/00}1b, KoHTponb, %
KBITKOBMM i megom 2%" °
nunkom 2%"
Binku,r 4,50 8,3 8,6 184,44 191,11
HKupu, r 12,00 14 14 116,67 116,67
Byrnesoaum, r 34,40 38,90 38,98 113,08 113,31
KniTkoBUWHa, 1 0,80 1,25 1,9 156,25 237,50
Kanin, mr 130,00 160 164,64 123,08 126,65
Kanbuin, mr 44,00 64,94 68,00 147,59 154,55
MarHin, mr 18,00 29,60 29,68 164,44 164,89
HaTpin, mr 14,00 18,54 22,00 132,43 157,14
®ocdop, mr 19,40 32,5 34,5 167,53 177,84
3ani3o, Mkr 1120,00 1246,49 1300,40 111,29 116,11
BitamiH A, mr 0,25 0,29 0,30 116,00 120,00
SiTamiH E 0,45 0,62 0,64 137,78 142,22
(Tokodepon), r
Bitamin C
(ackopbiHoBa 20,00 25,5 25,80 127,50 129,00
KMCNoTa), Mr
Biramin B1 0,02 0,22 0,23 1100,00 1150,00
(TiamiH), mr
BitTamin B2
(pubodnasiH), 0,12 0,45 0,46 375,00 383,33
mr
SiTamin PP 0,90 1,29 1,32 143,33 146,67
(HiaumH), mr
JI>xeperno: po3pobieHO aBTOPOM Ha OCHOBI gociimkerb A. B. Aartonenko (2023)
3a pesynabTaramMM  JOCIIJKEHb

o0y 10BaHO MOJENb SIKOCTI JAECEPTHUX
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CTpaB BHU3HAYEHO XapyoBy, O10JOTIYHY
LIHHICTh Ta TEXHOJIOTIYHI BIIACTHUBOCTI
ETUYHUX 00aBOK,
MOXJIMBICTh  IX

BUPOOHHUIITBI IECEPTHUX CTPAB.
[TobymoBano  Momenb  SIKOCTI
JIecepTiB 3 (PPYKTOBUM  IOPOIIKOM,

JOBEICHA
BUKOPUCTAHHA Y

Jani

KBITKOBUM IUJIKOM 1 MeAoM ( puc. 2).

[e cept 3 dpyrroEMs nopow ko 2% | megow
2% (02

[ecept 3 pyrToEds nopow ko 2% i
KEiTHoEMM nunmos 7% (01)

m1 m

Pucynok 2. Mojiens SIKOCTI JecepTy 3 PpyKTOBUM MOPOIIKOM 1 KBITKOBUM IMUJIKOM 1

JecepTy 3 PPyKTOBUM IMOPOLIKOM 1 MEJOM.
Jxepeno: po3pobieHo aBTOpOM Ha OCHOBI jociipkeHs A.B. AHuToHeHko (2023)

Otxe, B pe3ynbTaTi JOCIIIKEHB

JECEpPTHUX CTpaBaXx 3 JOJABaHHSAM
(pPYKTOBOrO  MOPOIIKY, KBITKOBOI'O
OWIKYy 1 Meay, BHUSBIEHO, IO 3a

OpPraHOJIENITUYHUMH TTOKa3HUKAMU TakKi
CTpaBU Mail’Ke He BIIPIZHAIOTHCS BIJ
CTpaB, MPHUTOTOBJICHUX 3a TPAIUIIIHHOIO
peuentyporo, a  3a  XIMIYHHUMH
MOKa3HUKaMHU JIeCepTH 3 J100aBKaMH
MarOTh IIJIBUIICHHUN BMICT BITaMiHIB, 1
B HE3HAYHIN KUIBKOCTI — MiHEpaJbHUX
PEUYOBHH.

BucHoBkn

Tomy JOINBHO BHPOBAKYBATH
JeCepTH B PpAIlOH XapuyBaHHA, K
037I0pOBYi, JIIKYBaJIbHO-ITPO(PLIAKTUYHI
CTpaBu. 3a pe3yibTaTaMu TPOBEICHUX
JTOCITIDKEHb PO3POOJICHO TEXHOJIOTIIO
(GyHKIIOHATBHUX JIECepTIB 3
MOKpAIIEHUM BMICTOM €CCHIIaIbHUX
HyTpieHTiB. Ha mizncraBi oTpuMaHUX
JTAHUX MOXHa 3pOOWUTH BHUCHOBOK, IIIO
po3poOsieHnii  Myc  A0Iy4HOro 3

bpykTO3010 Ta KiHOA, 30aravyroTh
parioxn Xap4yBaHHs JTIOAVHU
neIUTHUMU HYTpIEHTaMU Ta
3MEHILYIOTh KUTBKICTD
JIETKO3aCBOIOBaHHUX BYTJICBOJIIB.

Human and nation’s health, 2023, 1

ISSN 2786-8974 (Online)



106 Texnonoeis hyHKYIOHAILHUX OecepmHUX CMpPas 3 aninpooyKmamu

Po3po0biieni BUpOOH MOKHA
PEKOMEHyBaTH Y PpAIllOHaX 3 METOI0
pod1IaKTUKH I[yKPOBOTO J1a0eTy, s
MOKPAIICHHS TPaBJICHHS Ta 3MIITHCHHS
imyHitery. CoIlliagbHa €(QEeKTUBHICTb
pO3po0JIeHOT  TEXHOJIOTii  JecepTiB
MOJIATAE Y PO3IIUPEHHI ACOPTUMEHTY

JECEepTHUX CTpaB 31  3MEHIIECHOIO
KUITBKICTIO JIETKO3aCBOIOBAHUX
ByriIeBoaiB.  Po3poOiieHa  jmecepTHa

OPOIYKLISI MOKE OyTH peKOMEHI0BaHa

JUTSL Xap4yBaHHA JiTeH, y TOBCSIKICHHUX
parioHax JIIOJIeH, IO TMPaIoTh Ha
BUPOOHUIITBAX BaXKKOi MPOMMCIIOBOCTI,
MPOKUBAIOTh Ha €KOJIOTTYHO
3a0pyIHEHHX TEPUTOPISIX Ta BCIX BEPCTB
HACeJICHHS, IJIs 33/J10BOJICHHS MOMMTY
CHOXKMBaviB Ha (YHKIIOHAJIbHI Xap4yOBi
OPOAYKTH, & TAKOX JUISI JIIOACH XBOPUX
HAa IYKpOBUU giabeT 1 CHpusiTUMe
MOJIMIIIEHHIO SIKOCTI Xap4dyBaHHS Ta
03JI0POBJICHHIO HACEJICHHS Y KpPaiHU.
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