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Nanopolymer GluLa-DPG-PEG600-F Can Penetrate into €lls and Deposite
in Rats Body

Via fluorescence microscopy we found that nanopelyi@luLa-DPG-PEG600-F can penetrate bovine sperm
cells via binding membranes and deposit in thedfiiejection in muscle tissues by binding proteins

Nanopolymer influences on sperm cells metabolicvitgtdecreases oxygen intake and redox activitye #¥so
determined sperm cell survival time, that was desed of high doses of nanopolymer added to sperm.
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Introduction. Today pharmaceutical industry has several makstés developing, in particular with
the creation and use novel nanopolymeric systemdrfay delivery [1; 2]. Main interest for scientist are
creating novel nanopolymer systems based on pgmigamino acids and its using as adjuvants forimaesc
development. The main task of our research wotk ireate and test novel nanopolymer as drug dglive
system especially for adjuvant selection in vaczitevelopment.

Pseudo-polyamino acids (PPA) — class of polymesimmounds based on aminoacids, which structure
doesn’t include peptide bonds. Class of nanopolgrdescribed in this article consist of pseudo-poiya
acids which are derived from natuadicarboxylic acidsandpolyols that has advantages of the polymer
that are known by the brand name «Pluronic». Tiseltieg nanopolymer has the ability to self-stable
aqueous dispersions like «Pluronic» moleculesN@ahopolymer consist of polyols of polyoxyethylemela
polyoxypropylenewith much lower molecular weight that «Pluronicshig nanopolymer refers to pseudo-
polyamino acids, it means that its components delanatural, inherent human body amino acids which
doesn’t contain peptide bounds. New class of anfjpliéppseudo-polyamino acids of polyester type blase
on natural dicarboxylic acids are untoxic and doatise side effects for laboratory rats. Additignatientists can
bind fluorescein molecules that are biologicallyutmal to nanopolymers that allow to visualize their
penetration and deposit in cells, tissues and srgdriaboratory animals [3]. The main purpose of ou
research work is to test nanopolymer GluLa-DPG-PEE6 for its future use as drug delivery system.
There were several tasks of our research, fisfintd out the ability of nanopolymer GluLa-DPG-P&IR-

F to penetrate mammalian cells tissues and aftgpexits effect on sperm cells redox activity apeérm
cell survival time.

Methods. For our investigation we created nanopolymer GIODIRG-PEG600-F, that consist of
glutamic and lauryl acids (GluLa), dipropylene gliy(OPF), polyethylene glycol (PEG600) and fluossdF) —
which covalently attached to mail macromoleculeirciigig. 1).
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Fig. 1. Structure of Nanopolymer System GluLa-DPG-PEG600-F

For studying the ability of nanopolymer GluLa-DRR&G600-F to penetrate inside sperm cells, it were
collected bovine sperm ejaculates in volumes of B+-5nd concentration of 0,71 — 1,12xb@lls/ml with
65-85 % of living sperm cells.
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To study the ability of nanopolymer to spread igams and tissues — we were collected maturdredtas
norvegicusvar. Alba, line Wistar, weighing 250-300 g.

To study the ability of nanopolymer GluLa-DPG-PEGSD to penetrate inside mammalian cells,
sperm ejaculates were mixed with 2 % water disperii ratio of 10:1 and applied to a glass slide.

To find out the localization of GluLa-DPG-PEG600rFats tissues, experimental groups of rats were
intramuscularly injected by 2 % water dispersiomahopolymer, rats from control group were intracolesly
injected by saline.

On 1-st, 4-th and 18-th hours of experiment, expental and control groups of rats were decapitated
in softly chloroform condition. After we made hikigical analysis of muscles tissues in the site of
injections, other muscles tissues, spleen, livaintand kidneys tissues using cryostat.

The ability of GluLa-DPG-PEG600-F to penetrate s@hd bind tissues structure components were
investigated by luminescent microscopy. We stutlhedinfluence of nanopolymer on metabolic actity
sperm cells, samples were divided on: control gr@iusperm cells — dilutioned in ratio of 1:4 withtrient
medium «Optydyl» and experimental groups with addél of 2 % water dispersion of GluLa-DPG-
PEG600-F in doses of 0,01, 0,05 and 0,1 ml/ml speehs ejaculates. It were researched:tempore —
respiratory activity (using polarograph; 040,1 ml sperm x min) in thermostatted tube (t =538), tube
volume = 1,0 ml with automatic registration of pees, redox activity (using polarograph; mv/0,1nérsp
x min) with open microelectrodes system and agtigit succinate-coenzyme Q reductase SQR (E/0,1 ml
sperm x hour) [4; 5]; also we studied sperm ceflisal time (hours) to the termination of rectilare
forward movement of sperm cells preserved at spetemperature of 2—4 ° C.

Statistical analysis of the results were conduttgdtatistical methods to determine the coefficignt
reliability.

Results and DiscussionWe found that nanopolymer GluLa-DPG-PEG600-F camefrate cells via
binding membranes and get into nucleus, acrosomnteana tail of sperm (Fig. 2).

Fig. 2. Bovine Sperm Cell Under the Influence of GluLa@>PEG600-F;
1 — Acrosome; 2 — Nucleus; 3 — Mid, 4 — AxonemeTail; (Total Magnification — 900x)

Intensity of the glow indicates on the interactim@iween nanopolymer and components of sperm: high
level of penetration into membranes, nucleus, malitales and lower level of nanopolymer penetratitm
acrosome and axoneme in comparison with other coengs of sperm cell (Fig. 2).

We studied GluLa-DPG-PEG600-F localization in mad@sues on 1-st and 4-th hours after injection
of nanopolymer (Fig. 3).

Our investigation show intensive luminescence abpalymer only in muscle tissue in sites of inj@as. In
spite of this, there were found no specific lumoese of GluLa-DPG-PEG600-F in spleen, liver, beaid
kidneys tissues of experimental rats.
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Fig. 3. Luminescent Microscopy of Muscle Tissue Aftedrfection of GluLa-DPG-PEG600-F
(Total Magnification — 900x):

a — Muscle Tissue of Control Group of Animals;

b — Muscle Tissue on 1st Hour After Injection afilGl-DPG-PEG600-F;
¢ — Muscle Tissue on 4th Hour After Injection ofilGI-DPG-PEG600-F;
d — Muscle Tissue on 18th Hour After Injection &flG-DPG-PEG600-F.

The Analysis of luminescence intensity shows high&rand 4,5 times GluLa-DPG-PEG600-F luminescence
in muscle tissue in sites of injections on 1st 4sidhours after the injection of nanopolymer. Lazdlon of
GluLa-DPG-PEG600-F in site of injection shows Itdity to bind protein in muscle tissue [6]. Thednsity of
nanopolymer luminescence on 18th hours after iigjeatias lower in 3,1 and 2,9 times compared taafhst
4th hours of experiment.

In spite of the decreasing luminescence intengitite of injection on 18thours after injection, it was
higher on 53 % compared to luminescence intendityuscle tissue in control rats. Muscle tissuehaf t
control group of animals had only low autolumineste

Low luminescence of GluLa-DPG-PEG600-F on 18th hafuexperiment compared to luminescence
intensity on 1st and 4th hours of experiment shgrnaslual degradation of nanopolymer.

In conclusion, nanopolymer GluLa-DPG-PEG600-F i ab bind muscle cell proteins that provide its
deposit in the cite of injection in muscles.

We researched possible impact of GluLa-DPG-PEG6@0d-Fhe intensity of oxidative processes in
sperm cells. We studied respiratory activity ofrapeells and discovered, that sperm cell oxygeakintis
0,8 ng0/0,1 ml spermC) x min and after nanopolymer addition to spernfscelxygen intake decreased on
26 % after adding 0,01 ml of GluLa-DPG-PEG600-Frdased on 40 % after adding 0,05 ml, and on 56 %
after adding 0,01 ml of nanopolymer (Fig. 4). Taene changes were detected in mitochondrial redixtyac
which was lower that in control group on 73 % aftdding 0,01 ml of GluLa-DPG-PEG600-F, lower orn?80
after adding 0,05 ml and on 87 % after adding O, bfrmanopolymer, redox activity in control groumsv
0,15 mV/0,1ml sperm x min.
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Fig. 4. Respiratory Activity of Sperm Cells and MitochdallRedox Activity After Additing of Nanopolymer
GluLa-DPG-PEG600-F in Doses of 0,01, 0,05 and O/inhSperm, Nutrient Medium «Optydyl» — Control

Despite of decresed cell respiration and mithochahedox activity of sperm cells, after addin@Dml of
nanopolymer to 1 ml sperm SQR activity and time of sperm cell survival wemnethe range of control
group. fab. 1).

Table 1
Time of Sperm Cell Survival and SQR Activity Underthe Influence
of Nanopolymer GluLa-DPG-PEG600-Fn =6; M+ m
Indicators of Cell Metabolism
Additives to Sperm Cells Time of Sperm Cell SQR Activity, E/0,1 ml Sperm
Survival, Hours x Hour
Control (nutrient medium «Optydyl») 146,0+10,89 543,08
nutrient medium «Optydyl»+2,0 % GLULA-
DPG-PEG600-F: 0,01 ml 150,0+13,08 60,0+18,0
0,05 ml 01@+7,45* 37,3+6,84*
0,10 ml ,@23,65* 24,0+0,0*

Note. Coefficient of reliability — * < 0,05.

After adding of GluLa-DPG-PEG600-F in doses of (g8l 0,1 ml/ml sperm SQR activity decreased
on 31 % and 56 % and time of sperm cell decreasedddo and 71 % compared to control group (p <0,05)
Probably, nanopolymer GluLa-DPG-PEG600-F interagts components of membrane (lipids and proteins)
and with organelles (mitochondria) and affectspers cells ability to use substrates of mithochiah&TC.

Conclusions and Further PerspectivesNanopolimer GluLa-DPG-PEG600-F can penetrate edls
binding membranes and get into nucleus, acroson,amd tail of sperm. Nanopolymer GluLa-DPG-
PEGG600-F is able to bind muscle cell proteins ghavide its deposit and gradual degradation inciteof
injection in muscles. Nanopolymer GluLa-DPG-PEGBOgKect on bovine sperm cell metabolism charatdri
by reduced oxygen consumption on 26 %, 40 % ant %hd mitochondrial redox activity on 73 %, 80 %
and 87 % by proportionally increasing doses (0@Q@5 and 0,1 ml/ml sperm). In our further reseaseh
will study the impact of nanopolymer GluLa-DPG-PE@-F on rats immunity.
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Yex borgan, ®epenc Mapisi, Cycos1 Harasin, Bapsapenko Cepriii, Ocranis {mutpo, Biizio Bacuib. ITponnkHeHHs
B KJITHHH T AeNOHYBAaHHS B opraHismi mypis nanonosivepy GluLa-DPG-PEG600-F. [locimikeHo HaHOMOMIMED Ha
ocHoBi niceBaonomaminokuciaor GluLa-DPG-PEG600-F3a nonoMororo JIoMiHECIIEHTHOT MIKPOCKOIIT BCTAaHOBIEHO
spatHicts GluLa-DPG-PEG600-Fiponukatn B kimithau (crepmii OyraiB), a TakoX JIEMOHYBATHCh Y TKaHHHAX
Oprasi3amy IIypiB 3a BHYTPILIHBOM' 530BOro BBeACHHS. 3a pisHux 103 noximepy (0,01, 0,05ra 0,1 mu/mia po3pimkeHoi
CIepMH) BH3HAYCHO aKTHBHICTh OKHCHO-BITHOBHUX MPOLECIB y CHEPMisX i iX BrkuBaHHS 3a gogasanns GluLa-DPG-
PEG600-F. Hanomonimep GluLa-DPG-PEG600-Fcnipomoxuuii 3B si3yBaTHCsl 3 MeMOpaHaMH Ta TPOHUKATH B
CTPYKTYpHi KoMroneHTH kiitus. [Ipu upomy GluLa-DPG-PEG600-Renonyetbest B M’ 13aX JOCHIAHUX LIYPIiB Y MicIIi
BBEIICHHs 3a JIOMOMOTOK 3B'si3yBaHHS 3 Oinkamu. Brmme nHanomonimepy GluLa-DPG-PEG600-Fia merabodizm
kit (cnepwmii 6yrais) 3a o3 0,01, 0,051 0,1 mu/mit pO3piKEHOT CIIEPMU  XapaKTEPU3YEThCS 3MEHIIIEHUM CIIOMKH-
BaHHAM KuCHIO Ha 26; 40ta 56 %rta BiIHOBHOI 31aTHOCTI ANXAIBHOTO JIaHItora Mitoxouapii Ha 73; 80i 87 %BiamosiaHO.

KurouoBi cjoBa: criepmii OyraiB, rabopaTopHi HIypi, HaHOIOJIMEp, TCEBIOIOJIi-aMiHOKUCIOTH, METa0OoIiTHI
MPOLIECH.

Yex borman, ®epenc Mapusi, Cycon Haranbs, Bappapenko Cepreii, OcramuB Imurpuii, Bauzino Bacuymii.
IpoHnKHOBEeHHE B KJIETKH W JeNMOHHPOBAHWE B OpranmsMe Kpoic Hanomoaumepa GluLa-DPG-PEG600-F. B
paboTe ucclenyeTcst HAHOMOJIMMEP Ha OcHOBE TiceBaononamMmuHokucior GluLa-DPG-PEG600-FC moMotisio JioMu-
HECLICHTHON MHKPOCKOMHUH ycTaHoBjeHa crocoOHocTs GluLa-DPG-PEG600-kponukats B KieTkH (CriepMaTo30Hab!
OBIKOB), a TaK)Xe IEMOHUPOBATHCS B TKAHAX opraHusma kpsic. [Ipu BBeaeHus paznuuHbix 103 nomumepa (0,01, 0,054
0,1 mur/MJ1 pa3pesKeHHO# CriepMbl) YCTAHOBJICHA AKTHBHOCTh OKHUCIIUTEILHO-BOCCTAHOBHTENBHBIX MPOLIECCOB B CIICPMUSIX K
ux BeDkuBanust. Hanomonumep GluLa-DPG-PEGG600-b61agaer ciocoOHOCTBIO CBSI3BIBATHCSA ¢ MEMOpaHaMH KIICTOK
U TIPOHHMKATH B MX CTPYKTypHbIe KommoueHThl. [Ipu atom GluLa-DPG-PEG600-FRenonupyercst B MbIIIIax Kpbic B
MECTE BBEJICHUS IyTEM CBs3bIBaHMS ¢ Oenkamu. Biumsaue Hanomoiammepa GluLa-DPG-PEG600-Ria meraGonmusm
kiaeTtok (crepmaro3onaoB ObikoB) mpu mo3ax 0,01, 0,05u 0,1 mu/min paspexXeHHOH CIIEpMBI XapaKTEPH3YETCS
YMEHBIICHHBIM TOTpeOicHreM Kuciopoaa Ha 26 %; 40 %u 56 %wu BoCCTAaHOBUTEIBHOM CIIOCOOHOCTH IBIXATEIbHOM
ey MuToxoHapuid Ha 73 %, 80 %m 87 %,Co00TBETCTBEHHO.

KaroueBble ciioBa: criepMaTo30u/bl OBIKOB, 1a00PATOPHBIE KPBICHI, HAHOMOIUMED, MICEBIONOINAMHUHOKHCIOTHI,
MeTa0OIMIECKHE MTPOIIECCHI.
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CyyacHuil CTAaH NUTAHHSA 010 MPOOJIeMH NMCUX0di3iooriYHux 0co0JIMBOCTEH
NPaliBHUKIB 3aJi3HUYHOT0 TPAHCIOPTY

[MuTanHs TirieHM po3yMOBOI Ipaili, YCTAHOBKH 1 TICUX0(}i310JI0TIIHOT OIIHKY TpodeciiiHoi mpuaaTHOCTI GaxiBiiB
JIO TisSUTBHOCTI B CEPEOBHUII JIIOJUHA—MAIIMHA B YMOBaxX BHCOKOTO HEPBOBO-EMOIIIHHOTO HANPY)KCHHS, MOHOTOHII Ta
IHIIMX HECTIPUATIIMBUX YHHHHKIB € OyXKe akTyadbHUMH. OTpUMaHi pe3ysIbTaTH IOCHIKEHHS PO3IIMPIOIOTH HasBHI
TEOPETUYHI BIiTOMOCTI TIPO TMCHUX0(]i3i0MOTiYHI OCOONMBOCTI TPAMIBHUKIB 3aTi3HUYHOTO TPAHCIIOPTY W MOXYTh
BHKOPUCTOBYBATHUCS TiJ 4Yac TPOBEACHHS MpodeciiHOro BimOopy Ta MpodiJaKTUIHOTO OOCTEKEHHS MpaIliBHUKIB
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JIOKOMOTUBHOTO Jero [TpuaHImpoBChKOI 3aTi3HUII, a TAKOXK Y MPOIECi YMTaHHSA JIEKIiH 13 Kypcey «Diziosoris mparii Ta
criopty» i «lIcuxodizionoris 3 OCHOBaMH E€TOJOTITI».

Kaiouosi ciioBa: nmpodeciiine HaBaHTa)XKEHHS, MALIMHICTH JIOKOMOTHBA, ITpodeciiiunii BinOip, ncuxodizionoriyni
0CO0JIMBOCTI, TaM’ SITh, yBara, Opi€HTaList B IPOCTOPI.

ITocTaHoBKAa HAYKOBOI Mpo0OjaeMu Ta ii 3HaYeHHs. OCTaHHIM 9acOM 3HAYHO 3pOcCia Poiib MpodIeMu
JIOJICBKOr0 (hakTopa MO0 BCEOIUHOro 00Ky (PizuuHMX, (hi3i0I0rivuHNX, IICHX0(i310J0rYHIX 0COOIHUBOCTEN 1
MOKJIMBOCTEH JIFOAWHH, IO PO3TIISIHYTO B KOHTEKCTI CUCTEMH JIIOANHA—TEXHIKa—CepEIOBHILE.

Po3BUTOK 3a1i3HUYHOTO TPaHCIOPTY NPU3BOAUTE 10 TIOCTIHHOTO YCKIIAIHEHHS CHCTEMH JIFOIMHA — MAILHHA.
IcHyBaHHS MOCTIHHOTO PU3WKY BHHUKHEHHS TPAHCIIOPTHHUX TOJIN Y 3B’ 3Ky 31 301IBIICHASIM HaBaHTaKCHb
Ha JIIOJUHY CTAaBUTh TiJBHUIICHI BUMOTH IO ii MCUXIYHUX 1 (PI3WYHHX MOXKIUBOCTEH y IMpoleci TPya0BOi
nispHOCTI [1; 2; 4].

VY 3B’s3Ky 3 [IUM NMUTaHHS npodeciiftHoro Bigdopy ¢axiBiiB ONepaTOPChKOro mpodisito cepen CydacHUX
mpoOIteM Tirienn # (isiosorii 3anmmmaroTecs akTyansHUME [2; 4]. TTorpeba momasbIioi X po3poOKH 3yMOBIIEHA
MOCTIHUM 3pOCTaHHIM BXKIIMBOCTI Mpodeciii ormepaTopcbKoro npodiio, a TaKoK KOMIUIEKCOM COLialIbHO-
CKOHOMIYHMX 1 MEIUKO-010JIOTIYHHX 3aB/laHb, CIIPAMOBAHUX Ha (hi310JI0rO-Tiri€HIYHY palliOHaTi3allil0 YMOB
TIpalti, MIBUINEHHS O€3MeKH MisIbHOCTI, MPO(iTakTHKY IpodeCciiHO 3yMOBIIEHIX 3aXBOPIOBAHb [5].

[Ipodeciiina AiAIbHICT, MalIMHICTA — L€ CKJIAJAHA KOMIUICKCHA, PI3HOMAaHITHA IiSUIBHICTH, IO Mae
CBOIO METY, JOCSITHEHHS SIKOi 3a0e3MeduyeThbcsi BUKOPHUCTAHHSAM YCHOTO apceHany McHXOo(i3iooriyHuX 1
MCUXIYHUX (PCHOMEHIB, 110 € B PO3MOPSHKEHHI 0Ci0. A Takui apceHaa KOHKPETHOI JIOAMHHU, 3BICHO, MOXKE
MaTH TEBHI iHAMBIAyanbHi OCOOJIMBOCTI, IO MPOSBIIIOTHCS B CTYIEHI BHPa)KEHOCTi, PO3BUTKY THUX YU
IHIIUX TICUXIYHUX BJIACTHBOCTEH a00 0COOIMBOCTEH BUILOI HEPBOBOT IisUIBHOCTI [2; 6].

VYrpoBapkeHHsI Ha Cy4acHHUX JIOKOMOTHBAX YCKIIQJHEHHX aBTOMATH30BaHUX CHCTEM 3yMOBHJIO TPaK-
THYHY HEOOX1AHICTh JOCIIKeHB, CIIPSIMOBAHUX Ha ITiIBHUINCHHS HAAIMHOCTI MamyHicTa-ornepaTopa. OmHak
3arajJloM TakKi JOCHIIPKEHHS MPOBOAMIM BiANOBIAHO OO TOTped mpakTUKH. Came UM MOSCHIOETBCS iX
PI3HOCTOPOHHICTH IIOJI0 HAIHHOCTI, @ TAKOXK HE3HAYHA iX MiAMOPSIKOBAHICTh 3arajlbHUM BHXIJHUM TEOpe-
THYHUM KOHIIETIisAM. EMITIpUaHI AOCTIKEHHS 3HAYHOIO MipOI0 BHUIIEPEININ 32 TEMIIaMH i 00CSTOM CBOTO
PO3BUTKY PO3pOOKY 3arajlbHUX TEOPETHUYHUX TOJOKEHb MPOOIeMU HAMIHHOCTI JIOAWHUA SK CHEIU(idHOT
JIAHKW aBTOMATH30BaHUX CHCTEM KOHTPOJIIO Ta YIpaBiiHHs [6].

Pobora mammHicTa CTaBUTh BUCOKI BUMOTH JI0 Tparie3qaTHOCTI PI3HUX aHAI3aTOpiB OpraHi3my, IO,
HacaMIlepesl, CTOCYEThCSl PYHKIIIT 30pOBOTO, PyXOBOTO i CITyX0BOT0. Y 3B’ 13Ky 3 HE3HAYHUM PE3EPBOM Hacy
JUTSE 3IIACHEHHSI YIPaBISIOYHMX BIUIMBIB, IO TIOB’ 13aHO, 30KpeMa, 3 00’ EKTUBHUMH OOMEKESHHSIMH BEITHYMHU
raJbMIBHOTO MUISAXY, MAIIMHICT MOBUHEH HAa HAJI3BUYAHO MAaJOMYy BIJITUHKY 4Yacy HeE JIMIIC CHPUNHATH
BIMIOBITHUN CHUTHAJ, aJle i MPaBWJIBHO OCMHUCIHUTH HOTO, IPUAHATH BIANOBIAHE PIIICHHS Ta peajizyBaTh
HOro y BUTJISIII MOTPIOHOTO PyXOBOTO akTy [4].

VYpaxoByloun Bce BHILIEBHKJIAACHE, CTABUMO 3a METY Li€l poOOTH BH3HAYECHHS MCUXO(i310J0TTUHUX
0CO0JIMBOCTE MAIIMHICTIB JIOKOMOTHBA.

Metonu it MmaTepiaau gocaimkenHs. JlocmimkeHHs npoBoaAnIn Ha 0asi JIokOMOTUBHOTO Aeno [lpu-
JHITTPOBCHKOI 3aIi3HMI. YCiX JOCHIKYBaHHX po3AiteHo Ha ABi rpymu mo 30 oci0 y KOXHi — Ha KOHTPOJIbHY
(MaIMHICTH-IHCTPYKTOPH) Ta TPYILY CIIOCTEPEXKEHHS (MAIIUHICTH, IXHI TOMIYHUKH).

BuBuenHs mcuxo@iziooridyHuX 0CoOJUBOCTEH BHKOHYBAJIM 3a METOIMKAMHU, 3aCHOBAHUMH Ha BHMKO-
puctanni tabnauue lynsre-IlnatonoBa, kKopekTypHOI mpodH 3 KijblsiMu JlaHmonmpATa Ta 32 METOIUKOIO
BCTaHOBJIEHHS ITPOCTOPOBOI OPi€HTAILlli «TOAMHHUK i3 IIOBOPOTOMY [5].

Pesynbratt HOCHiKEHs 0OpOOIISUIM CTAaTUCTHYHO 3a IOMOMOroro mporpam «Crartuctuka» i «Microsoft
Excel», 1ocToBipHicTh BiIMIHHOCTEH Y TBOX HE3aJEKHUX BHOIpPKaxX YCTaHOBIIOBAIU 3a JOTIOMOTOI Hema-
paMeTpuYHOro Kputepiro ManHa-YiTHi.

Buxiaa ocHOBHOro MaTepiajay i OOIPYHTYBaHHSI OTPMMAHHUX Pe3YJIbTATIB J0CTIIKeHHs. AHATI3
po00YOro Miclis MalIMHICTa B KaOiHI JOKOMOTHBA 1 OTO OMEPaTUBHOI TisSUTBHOCTI 3aCBIMYMB, IO PyXH, 3a
JIOTIOMOT 010 SIKMX BiIOyBa€ThCs yNPaBIiHHS JOKOMOTHBOM, HECKJIaJHI i XapaKTepH3yIOThCS MiHIMAIbHUMU
M’ s130BMMH 3ycuiuiiMu. 3a manumu ['. B. Jlanerpkoro, 3araisHa M’ si30Ba po0OOTa MAIIMHICTA MPU IIBUAKOCTI
pyxy moizma 100—140xm/rox mopiBuioe 40—-50krm 3a 3—6rox poboru. 3a 1eii yac BiH BUPOOISE OIM3BKO
650 He3HAUYHUX 3a CBOIMH 3yCHIUISIMH pyXiB. [IpoTe B AESKMX CHUTYyalisiX 0COOIMBOTO 3HAUCHHsS HaOyBae
30aTHICTh MPOBOJMTH LIBHIKI W TOYHI Ta Kepyrodi mii. Y 3BHuUailHMX yMoBax Aii 3 YHpaBIiHHS JIOKOMO-
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THBOM, 3a3BH4Yail, CKIAJAIOTBCS 3 NCKUIBKOX KOMOiHALii OOMEKCHOI KUIBKOCTI CTaHIAPTHHX PYXOBHX
eJIEMEHTIB, He BUMAraroTh BHCOKOI IIBUKOCTI, TOYHOCTI J03yBaHHs Ta 3HAYHOTO (Di3MYHOIro 3ycHiis. Ix
BUKOHAHHS He MoTpedye TICHXOMOTOPHOI o0mapoBaHocTi. OfHAK y HU3II BUIAJIKIB 30POBUI KOHTPOIb 32
BUKOHAHHSM i MOYKe OYyTH 3TOpPHYTHH 1 CIIPOIICHUH, OCKUTPKH HOMY TIEpPEIIKOKAE HATIPYKCHE <GOBHILTHE
CTIIOCTEPEKEHHS, HeOOXi/IHe, 30KpeMa, 1 Ui OTpUMaHHs iH(opMalii mpo yCHilIHICTh yKe BUKOHYBaHUX Ke-
pyrouux niit [1; 2].

OnuH i3 HAHBAXIMBIMINX MMOKA3HUKIB ITiJT Yac poOOTH B JIOKOMOTHBHIN Opurami — CTIMKICTh yBard,
TOOTO BJIACTHBICTH, KA TOJIATAE B TPUBAJIOMY YTPHUMaHHI yBard Ha MpPeaMETi 9d SKIWCH MisUTBHOCTI, abo
TpHUBaja Ta BHCOKOKOHIIGHTpOBaHa yBara. LI ocoOimBicTh XapaKTepH3YETHbCS 4YacOM, YIPOAOBXK SKOTO
TISUIBHICTD JIFOJUHHU 30epirae CBOIO MHiJiecHpsMoBaHicTh. OCOOIMBO BaXKJIMBE BMIHHS 30epiratd CTIHKICTh
yBard 3a HECIPUATINBHUX YMOB, 3a [Iil pi3HUX MOApasHuKiB [2; 3].

CrilikicTp yBaru MalIMHICTIB 1 YOJIOBIKIB, UM Mpald HE MOB’sA3aHa 3 KePyBaHHSIM JIOKOMOTHUBIB, Mae
JIOCTOBIPHI BiJIMIHHOCTi, YCTaHOBJICHI MiJl yac o0poOku manmx i3 Tabmunb llynsre-Ilnaronosa. Tak, mis
YOJIOBIKIB 13 KOHTPOJIBHOI I'PYNH XapaKTepHE 3HAXOKEHHs IToKa3HuKa criiikocti yBaru (Il.,) y Mexax
Hopmy, a came Il.,, nopisnioe 4,8 (2,5-7,8),fuc. 1). lle Bkazye Ha BHCOKHIi piBeHb CTiHKOCTi yBaru i
30aTHICTh TPUBAIHMI Yac 30CEpeIKyBaTHCA HA KOHKPETHOMY 00’ €KTi UM 3aBIaHHI.

O — xoHTpOJIbHA TPYTIA;
B _ rpymna CrocTepeKeHHs

Puc. 1. lokasnuku cmiiikocmi ygazu KOHMPOAbHOL ePYNU ma Spynu CHOCMEPeNCeHHs
[pumitka. * — Jocmogipna pisHuys noxasuukie 6ioHocHo koumponvhoi epynu npu P < 0,05.

YV MaIIuHICTIB JOKOMOTHBIB JCTIO 3 TPYIU CIIOCTEPESIKCHHS 3HAUCHHS ITOKa3HuKa cTiiikocTi yBaru (I1g.y)
JOCTOBIPHO MEHIIE, MMOPIBHAHO 3 KOHTPOJBHOIO T'PYIOi0, Ta craHoBuTh — 29,2 (-34; -17,2)Taxi mami
MOXXYTh CBITYMTH IPO T€, II0 B MAIIUHICTIB JOKOMOTHBIB 3i cTaxkxeM poOoTH 13—23 poku yHacHizoK
JIOBrOTPHUBAIOr0 (Pi3MYHOro, IMCHXOJIOTIYHOIO H eMOIIHHOr0 HaBaHTAKCHHS 3HU3HMBCS PIBEHb CTIMKOCTI
yBaru Ta 34aTHOCTI 0 KOHIIEHTpaIlii. MOXKJINBO, II¢ TOB’ 3aHO 31 3HIKEHHSAM TIPOIIECiB 30YHKEHHS B KOPi
BEJIMKUX ITIBKYJIb TOJIOBHOTO MO3KY SIK 3aXHCHOT peaKIlii Ha MOCTIHHNN HANPYKEHUH CTaH.

Ha xopucTh Takoro mpumyIieHHs CBig4aTh i Pe3yJIbTaT MPOBEIACHOT KOPEKTYpHOI MPOOH 3 KUTBISIMU
Jlangonpara. 3a ii MOKa3HMKaMM B YOJIOBIKiB KOHTPOJBHOI I'PYyIHM MOKa3HHWK CTIMKOCTiI yBaru ckiaB 1,06
(0,85; 1,36), ffuc. 2). Take He3HaYHE BiAXMIICHHS Bix 1 Ie pa3 MmiaTBepIKye BUCOKHI piBeHb CTIMKOCTI yBaru i
30aTHICTh IOBTU Yac YTPUMYBATH yBary Ha Oyab-sIKOMY 00’ €KTi, He BiJBOJIIKalOUKCH 1 HE MTOCIA0IIOI0UHCE.

YV MammHiCTIB IOKOMOTHUBIB 3a pe3yJbTaTaMi KOPEKTYPHOI MPOOH MPOCTEXEHO MEPEBUILICHHS, TIOPIBHSHO
3 HOPMOIO, TIOKa3HuKa criiikocti yBarn — 1,48 (1; 1,9),puc 3.2). Take i#ioro 3Hauenns na 39 % Buie 3a
KOHTPOJIbHY TPYITY.

[IpoanamnizyBaBim pe3ysbTaTd IBOX METOAMK BHU3HAUEHHS CTIMKOCTI yBard, 0adMMmo, IO B KOHTPOJBHIiH
Ipymi, y SKii YOJNOBIKM HE Malld WIKIAJMBHX 3BHYOK 1 iXHS poboTa He Oyna MOB's3aHa 3 MOCTIHHUM
TIepeHaBaHTAXCHHAM, HassBHIUN BHCOKHI PIBEHb CTIMKOCTI yBard, TOOTO MPOIecH 30yIKEHHS € CTIHKUMH B
AKTHBHUX JIITHKAX KOPH BEJMKHX MiBKYJIb.
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1,8
1,6

1,2

O — KOHTpOJIbHA TPYTIA;
M _ rpymna criocTepeKeHHS

0,8
0,6
0,4
0,2

Puc. 2. [lokasnuku cmiiikocmi ysaeu (3a KopekmypHow npo6oro 3 kinbysamu Jlandorsoma)
0Cib KOHMPOALHOT 2pYNU MA 2PYNU CHOCIEPEHCEHHS

3a JBOMa METOJIUKAMH, Y MAIIMHICTIB IOKOMOTHBIB YHACTIIOK CTPECIB Ta HAIBHOCTI B AOCIIIKYBaHUX
IIKIIJTUBAX 3BHYOK 3HHW3UBCS PIBEHb CTIMKOCTI yBard, TOOTO 3MIiHMIACS BaKJIMBAa BIIACTHUBICTH HEPBOBOI
CHUCTEMH — 3[IaTHICTH JI0 30CEPe/HKEHHS Ha 00’ €KTi, y TOMY YHCIII 3HH3WIOCS 30CEPEIKEHHS i1 Jac Kepy-
BaHHs JIOKOMOTHUBOM. CTilKicTh yBarm — HeoOXigHa BHYTPILIHS yMOBa SIKICHOTO BHUKOHAHHS POOOTH Ta
30epeskeHHs] Oe3MeKH MiJ Yac pyxy 3alli3HUYHOro TpaHcmopTy. disionoriyHa ocHOBa CTIMKOCTI yBaru —
BIIHOCHA CTaJICTh Ta CITIBBiAHOIIEHHS TMPOIECiB 30yKeHHS W TaJbMyBaHHS, SIKi YTBOPIOIOTBCS B KOpi
BEJIMKUX MIBKYJb IMiJ BIUIMBOM NEeBHUX yMoB [3; 6]. Jlo 1MX yMOB MOTPiOHO BiAHECTH 3MICT 30BHIIIHIX
00’ €KTIB, HOTO 0araTcTBO, AMHAMIYHICTh, CHITY BILTUBY TOIIIO.

Ile oauH 13 HAHBAKIUBIIIMX OKA3HUKIB MCUX0()i310J0TYHOTO 300POB’ I — IMIBUAKICTD MEPEKIFOYCHHS
yBaru, abo HaBMUCHE ii IepeHeCeHHs 3 OJHOTO MpeaMeTa Ha IHIMUH y pe3yabTaTi MisuibHOCTI. Dizionoriyae
MIIIPYHTS IEPEKIIIOUCHHSI YBard — raJbMyBaHHs ONTHMAJIBHOTO 30Y/IKEHHSI B OHHUX JUUISIHKaX 1 BUHUKHEHHS
fioro B iHImUX. [IepexroYeHHs yBard 3 oJHUX 00 €KTIB Ha IHIII BUMAara€ HajJeXHOTO BOJIOAIHHS BJIACHOIO
yBarow, yCBIIOMJICHHS TIOCTIOBHOCTI Jiff Ta omeparii i3 mpeaMeTaMu, siKi TOTPeOYIOTh OIPaIffOBAHHS,
YMiHHSI KEPYBaTH BJIIACHOIO yBarolo, o 3700yBa€eThcs B poleci AisuibHocTi [1; 3; 6].

JlocniauBIIM TIEPEKIIOUYEHHsS] yBaru 3a METOIMKOI0 <BIALTYKYBaHHS YHCEN i3 MEPEKIIOUECHHIM» Y
tabmuix [llynsTe-IlnatoHoBa, OTpUMay Taki pe3ynbTaTH. Y KOHTPOILHIN TPYyTIi MOKa3HUK ITEPEKITIOUCHHS
yBar# (I,,) cxaaB 80,7c. (67; 115), fuc. 3), ToOTO mepedyBae B Mexkax HOPMHU Ta CBIIYUTH IPO BHCOKY

H.IBI/II[KiCTB MEPCKIIIOUCHHS yBaru. Ha 1€ BKa3ye u IMOKAa3HUK 4YaCy BUKOHAaHHA TPETHOTO 3aBJAaHHA, IO CKJIaB
281,4c. (265; 311).

400
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= — KOHTPOJBHA TPYIIA;

® — rpyna crniocTepeskeHHs

Mnep

Puc. 3. llokasznuxu weuokocmi nepexuoyenis yeazi 6 0cio KOHMpPOIbHOI 2pynu ma 2pynu COCMepeXCceHHs.

[pumitka. * — /locmosipna piznuys nOKa3HuKie 8i0Hocho koumponvhoi epynu npu p < 0,05.
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[Toxa3HUK MBUAKOCTI TEPEKITIOYCHHS YBaru JOCTOBIPHO BUINUKA Y MAIIWHICTIB JOKOMOTHBIB BiTHOCHO
KOHTpOJILHOT IpymH, BiH gopiHIoe 179,6¢ (136,5; 230)mo yaBivi Oiibie Bi cepeHix 3HaYeHb KOHTPOJIBHOT
pobotu. IIpocTexkeHO TEHICHIIIIO JO MEPEBUIICHHS MOKa3HUKA Yacy BUKOHAHHS TPEThOro 3aBiaHHs, T3
nopisaroe 332,1¢ (290,1; 377),ffuc. 3), 1m0 Ha 18 YBuIle, HOPIBHAHO 3 TOKa3HUKAMHU KOHTPOJIBHOI TPYIIH.
[IIBuAKICTE MEPEKIIOYEHHS yBaru nepe0yBae B MPsAMiil 3aJeHOCTI Bifl PyXJIMBOCTI HEPBOBHX IPOLECIB.
Came ToMy CTOMIIEHI JIFOZH, HEPBOBI MPOILIECH SIKMX 1HEPTHi, JOMYCKaloTh 0araTo MOMHIOK Y pOOOT.

3a MMMH OKa3HUKaMH MOKHA 3pOOWTH BHCHOBKH, IO MPOCTEKEHO MOAIOHY TEHIEHITI0, 10 CTIHKOCTI
yBaru. IIBHIKICTh TEPEKIIOYCHHS yBarm B YOJIOBIKIB KOHTPOJBHOI TPYIH, 4HMs poOOTa HE TOB’s3aHa 3
MOCTIHHUM (Pi3WYHHUM 1 TICUXOEMOIIIHHAM TIepEHABAHTAXXCHHSI Ta SIKi HE MArOTh IIKIJJIMBUX 3BHUYOK, BiJIO-
BiJIa€ BUCOKOMY PIBHIO HEPBOBHUX BinoBifeil. ToOTO 11e 03HAYa€ 3MaTHICTh NMEPEKIIOUCHHS 30YIKCHHS 3
OJIHMX aKTUBHHX IUISTHOK Ha IHINI JUISTHKA KOPH BEJIMKUX IBKYJb. AJie 6ambopHii cTaH KOpH 3adesIie-
Yy€eThCSl BUCXIAHOIO ¥ HU3XIIHOIO aKTUBYIOUMMHU PETHKYJSIPHUMHU CHCTEMaMHd. SIKIIO BHCXiJHA PETHKY-
JSIpHA CHUCTEMa, SKa Hece iIMITyJIbCH 0 KOPH TOJOBHOTO MO3KY, JIEKHUTH B OCHOBI 0i0JIOTIYHO 3yMOBJIEHUX
dbopM akTHBarii, TO HU3XiTHA PETUKYJSIPHA CHCTEMa BHUKJIMKAE aKTUBYIOUWU BIUIMB IMITYJIbCIB, SIKi BUHU-
KaloTh Y KOpi TOJOBHOTO MO3KY, Ha MiJKIpKOBI YTBOPEHHS U TUM caMHUM 3a0e3MeuyloThcs BHUILI (OpMHU
BHUOIPKOBOI aKTUBAIIi1, TOB’ si3aHi 31 CKJIATHUMH 3aBJIaHHSIMH CB1JIOMOI JisUTEHOCTI.

Y MamuHICTIB 3 TPYIH CIIOCTEPEKEHHS IMIBUAKICTH MTEPEKITIOUEHHS YBark 3HU3WIACH YHACTIIOK Maike
20-piuHOi mparii B yMOBax i3 BUMYIICHOKO MiZABUIIICHOIO KOHIICHTPALIEID YBard Ta HEOOXIAHICTIO i1 HEepeKIro-
YeHHS! 3 OJHOrO 3aBJaHHs Ha iHmEe. OCKUIBKM NMpPU KepyBaHHI JIOKOMOTHBOM MAIIHMHICTY HacamIepen
oTpiOHO 3a0e3meunT OE3MEeYHICTh PYXY, a IS IIHOTO HOMY HEOOX1THE IMBHIKE MIEPCKITIOUCHHS YBaru MiX
PYXOM TOTSIra, KOHTPOJIEM 3a POOOTOI0 €HEPrOCHCTEMH JOKOMOTHBA Ta PO3MOBaMH 3a JOIOMOTOI0 pa-
Ii03B’ 13Ky, BUKOHAHHSI MaHIMyJALINA Ha MyJIbTi ynpaBiiHHSA. ToMy 3 4acoM aKTHBHICTh HEPBOBOI CHCTEMHU
3HM3WIACS, K 1 MIBHIKICTh MPOIECIB MEPEKIIOUCHHs 30y/KCHHS 3 OJIHI€l MUISTHKM TOJOBHOTO MO3KY Ha
iy, Takosk MOXKIIMBI HETaTHBHI 3MiHH B POOOTI 10HHOI Ta MEAiaTOPHOI CHCTEM, IO MPU3BOJIUTE A0 3HU-
KEHHSI MIBHIKOCTI MepeAayi MDKCHHANTHYHUX IMITyJbCiB. [IOpiBHSHO 3 KOHTPOJBHOIO TPYIOIO, BUCXiAHA
PETHKYIISIpHA CUCTEMa TOBUIBHIIIE Mepeaae iMIyIbCcH A0 KOPU TOJOBHOTO MO3KY, a aKTHBYIOUWH BIUIUB
IMITYJIBCIB, SIKi BAHHKAIOTH y KOPI TOJIOBHOTO MO3KY, TipIIIe MepeaaroTh IMITYJIbC Ha MiAKIPKOBI YTBOPEHHS.

OKpiM CTIMKOCTI ¥ MIBUIKOCTI TIEPEKIIOYCHHS YBard, I MPOAYKTHBHOI Ipalli He JINIIe MaITHHICTIB, a
i OyIb-SKMX 1HIIWX TpaliBHUKIB JIOKOMOTHUBIB, MOTPiOHAa A0OpE PO3BUHEHA MaM’ sITh. Y MOCTIHHO 3MiHHUX
yMOBax TIparli OCOOJMMBO BaXKJIWBAa KOPOTKOYACHA IIaM STh. Y I[bOMY JOCHTI/DKEHHI MH BHPIIITHIH
PO3MIISIHYTH KOPOTKOYACHY 30pOBY H CIyXOBYy IaMm STh SK OCHOBHI BHIM, HA SKi IPHIANac HAWOIIBIIE
HaBaHTa)XXCHHS, 3BAKAI0YM HA YMOBH TIpalli PECIIOH/ICHTIB.

[IpoananizyBaBim pe3yabTaTH BU3HAUCHHS KOPOTKOYACHOI 30pOBOI Mam’ AT, YCTAHOBUIIH, IO JUIA YO-
JIOBIKIB KOHTPOJBHOI TPYNH TPUTAMaHHUNA BUCOKHI pPIBEHH 30pOBOi Imam’'ATi. Y cepeaHhOMY BOHH IIpa-
BUJIBHO BiaTBOopmiu cim (5; 8) nBosHaunux umcen i3 10 (puc. 4). J[ys rpynu criocTepekeHHs XapaKTepPHO B
cepenaboMy otupu (3; 6) TouHO BiaTBOpeHMX umciia. Take 3HaYeHHs MOKa3HHKAa KOPOTKOYACHOI 30pOBOT
rmaM’ ITi HaWHIWKYE B MeXaxX HOPMH ¥ CBIAYHMTH MPO CEepeiHiii piBeHL 30poBOi mam’ sTi. [lomiOHMIA cTaH
KOPOTKOYACHOI 30pOBOi MaM' STi B MAaITWHICTIB JJOKOMOTHBIB 3yMOBJIEHUH TOCTIHHHMM IepEHANIPYKCHHIM
30pOBOTO aHai3aToOpa, OCKUIBKK iM JOBOOUTHCS MpalIOBaTH 1 B HiuHMM 4yac. Takok yHAcCHiJOK TOHaT
20iuHOrO MepeHaBaHTAKEHHS 3HU3UBCS piBEHb MpPOLECiB 30yKEHHS B LIEHTPaJIbHIM HEPBOBIH cucTeMi, a
OT)Ke, 3aMKHYTI HEHWPOHHI JAHIIOTH, SKi € CTPYKTypHO-QYHKI[IOHAJIBHMM IIATPYHTSAM IaM’ SITi, Tipiie
¢$yHKLIOHYIOTH. Uepes IIKiUIMBI 3BUYKH 3HWKYETHCS PIBEHb 10HIB KAJBLII0, KU CIIPHSIE MPOJIOHTYBAHHIO
Ii1 BUBUJIbHEHHS MEA1aTOpiB, MOTPIOHUX IS 3amaM’ SITOBYBaHHSI.

PiBenp KOpOTKOYACHOI CIYyXOBOi IMam’'ATi My’K€ BHCOKHHA y UYOJIOBIKIB KOHTPOJLHOI TPYyIH, y cepen-
HBOMY BOHH TIPaBUIBHO BimrBopwin BiciMm (6; 9) nBosmaunux uwmcen i3 10 (puc. 4). Taki pe3ysbTaTyt CBiqYaTh
npo Te, o (YHKIIOHATBPHUHA CTaH CIYXOBOTO aHali3aropa W BUCOKHH piBEHb AKTUBHOCTI HEWPOHIB
IIEHTPAJIPHOI HEPBOBOI CHCTEMH PO3BHHYTHH Kpallle, HK Yy YOJIOBIKIB TPYIH CIIOCTEPES)KCHHS. loHHI Ta
MeTa0oIMIuHI 3pYIICHHS B BCHOMY JIAHLIIOTY HEHPOHIB, 3aMisIHUX B 0OPOOJICHHI CEHCOPHOI'O CTUMYJY, IIO
HaIAIIOB, 320€3MeYyIOTh IBUIKE 3araM’ STOBYBaHHS.

VY MammuHICTIB JOKOMOTHBHOTO [EMO BHACHIJOK CHCTEMAaTHYHOTO IE€PEHABAHTAXKEHHSI CIIyXOBOT'O
aHajizaTtopa Ta IeHTPaIbHOI HEPBOBOI CHCTEMH 3HIDKEHO TTOKAa3HUK KOPOTKOYACHOI CITyX0oBOi mam’ sti. Taxk,
YOJIOBIKU TPYIH CHIOCTEPEKCHHS B CEPETHHOMY TOYHO BIITBOpHIM TpH (2; 5) mBo3HauHi yncna 3 10 fuc. 4), mo
JIOCTOBIpHO HIDKYE, MOPIBHSHO 3 MOKAa3HUKOM KOHTPOJBHOI Tpynu. OTpuMaHi JaHHI CBiAYaTh mpo Te, IO
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BHACITITOK TPHUBAJIOT Tpalli Ha BaXKKIN 1 BIAMOBIAATBHIA MOCAI MAITHHICTA TOCTIHKYBaHI YOJIOBIKA MaIOTh
MOPYIICHHS MpPOILEeCiB 30y/KEHHS Ta TajlbMyBaHHS B KOpI BEJMKUX IMIBKYJIb T'OJIOBHOTO MO3KY, TaKOX
MIPOCTEXEHO TOPYIIEHHS B HEMPOHHMX MacTKaxX (3aMKHYTI HEHpPOHHI JAHIIOTH) i MeTaboii3Mi iIOHHHX Ta
MeJIIaTOPHUX CHCTEM.

OTxe, y 4ONOBIKiB KOHTPOJBHOI IPYITH KOPOTKOYACHA 30pOBa I CIlyXOBa MaM' AThb, & TAKOXK 30pPOBUH 1
CIIyXOBHH aHajii3aTop nepeOyBae B IOCTATHbO aKTHBHOMY (DyHKLiOHambHOMY cTaHi. HelipoHHi mpouecu B
KOpi FOJIOBHOT'O MO3KY BiI0OYBalOTbCS 3 BHCOKOIO MIBUAKICTIO. JJoOpe QyHKIIIOHYIOTh HEHPOHHI MACTKU Ta
peBepOepaliisi HEHPOHHUX MOTOKIB.

Kinvkicms npasunvro
8I0MBOPEHUX HUCen

[

OFRPNWAUION®O©O
I

* O — KOHTpOJIbHA TPYTIA;
B — rpyma CIOCTEPEKEHHS

s Mc

Puc. 4. [loxasznuku KOpomxkouacHoi 30po6oi ma ciyxoeoi nam’ ami 6 0ci6 KOHMpOJbHOIL epynu
Ul 2PYRU CNOCMEPEICEHHS

Ipumitka. * — Jocmogipna pisHuys nOKA3HUKIE, NOPIGHAHO 3 KOHMpOoabHoto epynoio npu p < 0,05,

Y MammuHICTIB 13 TPYIH CIIOCTEPEKEHHS, TTOPIBHIHO 3 KOHTPOJBHOIO TPYITOI0 Ta HOPMaMH, BIpOTiTHO
TipIIMHA CTaH 30pOBOi i cITyXoBO1 maM’ siTi. Ha Takuit ctaH, MOKIIMBO, YIUIMHYJIO TPUBAJIe HABAHTAXXCHHS Ha
aHaJi3aToOpu Ta HEPBOBY cHcTeMy B mijiomy. [locTiiiHuil cTpec BUCHaXXye HEHpOHHI 3B SI3KU i MeAiaToOpHi
CUCTEMH, YHACIHIJIOK YOT0 HIBUJAKICTh MEpelavyi MIXCHHANTUYHUAX IMITYJIbCIB 3HHXKYETHCS, OCIIA0IOETHCS
HEUPOHHMIA 3B’ 130K 1 peBepOepartiss HeMpoHHUX MOTOKIB. LIIKimHBI 3BUYKH YOJIOBIKIB BUCHAXKWIIH 10HHY
CUCTEMY, 30KpeMa 3HHM3HUBCS PIBCHb 10HY-KAJBIliIO, SKHH CIPHUIE BUBUIBHEHHIO MEIIaTOPIB, THM CaMUM
3a0e3Mneuydn CHHANTHYHUH 3B’ 30K, HeOOXiaHUH 17151 popMyBaHHS HEHPOHHUX JIAHLIOTIB Y KOPi TOJIOBHOTO
MO3Ky. Takuii cTaH KOPOTKOYACHOI IMaM’' ATi He NMPUHHATHUHN ISl TIPAiBHUKIB TaKoi BiANOBIAANBHOI CITe-
1aTBHOCTI, K MaITHHICT JJOKOMOTHBA.

[lig wac kepyBaHHS JIOKOMOTHUBOM JYX€ BaXKJIMBA 3JaTHICTh MAIMHICTa OPIEHTYBATHCS B MPOCTOPI.
Bona Brirouae sk ysIBIEHHsI PO BEMMUUHY i (OpMY, Tak i MPOCTOPOBE PO3pi3HEHHS, 1 CIIPUMHSTTS POCTOPY, 1
PO3YMIHHS Pi3HHUX IIPOCTOPOBHMX BiMHOCHH (BH3HAYECHHS IIOJIOKEHHS IIPEAMETa B MPOCTOPI MiK IHITUMHM
npeIMETaMHu, CIIPUHHATTS TIIMOWHHU | 1H.).

3a pe3ynbTaTaMd BU3HAYEHHS PiBHsSI MPOCTOPOBOI Opi€HTALii BCTAHOBWIIM, IO B YOJOBIKIB 13 KOHT-
POJIBHOT TPYIIH KiJIBKICTh TPAaBHIBHUX BiAMOBiAeH y cepemupoMy craHoButh — 11 (9; 13)i3 13 (puc. 5). Taxe
3HAYEHHS BKa3y€e Ha BUCOKHN PiBEHb IMPOCTOPOBOI OPIEHTAITT Ta CIIPUHAHSTTSI IIPOCTOPY, 3BIPEHHS CIPHIHATOTO 3
HasSBHUMHU YSBICHHSIMH i BUBHAYCHHS B3aEMHOTO PO3TAIIIYBaHHS JIFOJMHU Ta OTOUYYIOUHX 1i 00 €KTIB.

Y MammHiCTIB 13 JOKOMOTHBHOTO JETIO TIOKa3HHUK MPOCTOPOBOI OPi€HTAITIT JOCTOBIPHO HIDKYHH, TIOPIBHSIHO 3
KOHTPOJIBHOIO TPYIOI, Ta € HAWHIKYUM Yy MeKax HOpMH i cTaHoBuTh ciM (5; 13) mpaBuibHO BcTa-
HOBJICHUX 3HAYCHb Yacy Ta IICTh MOMUIKOBUX (puc. 3—5). Take 3HaUCHHS MOXE CBiYUTH MPO TOBITHHE
3IIHCHEHHS MIPOLIECIB CIPUHHATTS MPOCTOpy M QopM i po3mipiB 00’ €kTiB. Takoxk MOpymeHO MPOLEcH 3BIpKU
cupuiiHATOl iH(pOpMaIii 3 HAIBHUMH YSBJICHHSIMM Ta BU3HAUCHHS B3aEMHOT'O PO3TAIllyBaHHS CaMmoi JIFOAMHU
i orouytounx 00’ €kTiB. OCKUTBKH MPOLIECH Opi€HTYBaHHS (JOPMYIOTHCS Ha OCHOBI YMOBHO-Pe(IEKTOPHOI
IUSITBHOCTI MO3KY €IMHOI IS JIFOJMHU CUCTEMa BiJUTIKY, 3aBJIIKH SIKiii BOHa OPIEHTYETHCA, BigoOpaXkae
TPUBUMIPHICTE IIPOCTOPY 1 SBJISIE COOOI0 CHCTEMH HAIIPSIMKIB BiJ OYb-SIKOi TOUKH BiJTIKY, SIKOIO MOXKE OYTH
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®— KUIbKICTh HENIPaBUJIbHUX BiJUIOBIACH;
@— KUIBKICTh IPaBWJIBHUX BiANOBiAEH

KoHTponeHa rpyna Mpyna crocTepekeHHs

Puc. 5. llokasnuxu npocmopogoi opicnmayii 6 0ciO KOHMPOILHOL 2pYNU Ma SpYnu CROCMEPENHCEHH s

SK BJIACHE Ti0, TaK 1 OyIb-AKHH 3 OTOUyIOUHMX Hac 00 e€kTiB. Po3pisHeHHs HampsMiB BinOyBaeThcs uyepes
CHUCTEMY BIJIIKY — MOIEPEAy—I103ay, IPaBOpyY—IiBOPYY, YTOPi—BHU3Y i MPOMIXKHI, 110 POPMYIOTBCS Ha
OCHOBI BUPOOJICHHS PyXOBHMX AM(EPEHIIIOBaHb, OB S3aHUX 13 MOKa3aHHAMHU opraHiB 4yrTs. Cucrema
BIIITIKY YTBOPIOETBCSI B PE3YJIbTATI YyTTEBOTO, MPAKTUYHOTO PO3PI3HEHHS MPOCTOPOBHX BiIHOCHH, 33 SKUMHU
3rOJJOM 3aKpiIUTIOIOTECS O3HaueHHs. Opi€HTalilo B MPOCTOPI MOXKHA BU3HAYUTH SIK MPOIEC BUKOHAHHS
TPHhOX 3aBJIaHb, SIKI MPUHHATO HA3WBATH «BUOIP HANPAMY», <B0CpPEIKEHHS HANPSIMY>», <BUSBICHHS METH».
Po3B’si3aHHs 1MX 3aBIaHb MOTPiOHE [T opieHTalii B OyAb-SIKOMY MPOCTOpi — AJs1 OMMKHBOT OpieHTaLil B
MaJIOMy HPOCTOpi, KOJH 0e3M0cepeHb0 CIPUHMAIOTHCA OPIEHTHPH, BU3HAUYEHHS IiICYMKOBHX MiCIlb, 1 IS
JAJeKol Opi€HTaIlli y BEJIMKOMY IPOCTOPi, KOJIH OPIEHTHPH NepeOyBaloTh 1032 30HOIO CIPUHHATTS
(BHOMMOCTI, YyTHOCTI, JOTHKY).

To0To B MamMHICTIB i3 BEIMKHM CTaXeM POOOTH B AEMO MPOCTOPOBA Opi€HTAlis, K 1 CTIHKICTh Ta
MIBUIKICTh TEPEKITIOUCHHS YBard, KOPOTKOYaCHA 30pOBa M CIIyXOBa IaM’ STk, TipIla, MOPIBHIHO 3 BiIIO-
BITHIMH TTOKa3HWKAMH YOJIOBIKIB KOHTPOJIBHOI TpymH. Lle 1me pa3 maTBepKye HETAaTUBHUM BIUTUB CTIHKOTO
MICUXOEMOLIIHHOTO HABAaHTAXXCHHS Ta HU3KY HETaTUBHUX YMHHHKIB, IPUTAMAaHHUX JUISI MIPalli MalIHHICTA.

BucHoBKH ii mepcneKTHBH MOAATBIIUX AOCTiKeHb. OTKe, MOJKHA 3pOOMTH BHCHOBOK, IO B LIJIOMY
ncuxo(iziooriuHui cTaH MAIIHMHICTIB JOKOMOTHBIB € HE3aJOBUIbHUM. TpuBama po0oTa MallMHICTa SK
«TIOJIChKA JIAHKa» B CHUCTEMI JIFOIMHA—TEXHIKa—CEPEIOBHUINE BUCHAKMJIA HEPBOBI Ta METaOOIIYHI CHCTEMHU.
Ockinbku 111 cHenianbHIiCTh NoTpedye mocTiiiHoT 0OpoOKHM iH(popMarii, sika MOCTyNae 3 HABKOJIHMIIHBOTO
cepeloBHIlia Ta 00’ €KTa KEepPyBaHHS, MAIIMHICT IMOBHHEH PO3MOAUIATH CBOK IICHXIYHY [isSUIBHICTD Ha
rapajelbHe BUKOHAHHS PI3HUX KOMITOHEHTIB JisSUIBHOCTI, SIKI MIITHO TTOB’ s13aHI M)XK CO00I0, IIEHTPAIHLHOIO
HEPBOBOIO CUCTEMOIO JIIOAWHH W COPUIMAIOTHCS SIK Pi3HI CaMOCTiiiHI BUAM JiSUTBHOCTI, KOTpi BiAOyBarOThCS
B KOPi Pi3HUX AUISHOK Ta MOTPeOYIOTh aKTUBAMLii MeIiaTOpHUX CUCTEeM. SIKIIO0 BifOyBa€eThCs MOTipIICHHS B
po0OTiI ontHi€l 3 QYHKI[IOHAIBHUX CUCTEM OpPraHi3My JFOJIUHHU, TO 3HIKYETHCS IMPOAYKTHBHICTb Ta SIKIiCTh Ipalii.

VY MammHICTIB TPYMHU CIIOCTEPEKECHHS 3HAUYEHHs MOKa3HMKa CTIHKOCTI yBard IOCTOBIpHO MEHIIIE,
MOPIBHIHO 3 KOHTPOJILHOIO TPYIIOI0, 1 CTaHOBHUTH 29,2¢.

3a pe3yibraTaMM KOPEKTYPHOI MPOOM B OCIO IpyHHM MNPOCTEKEHO MEPEBHUINCHHS BITHOCHO HOPMH
MOKa3HUKa crifikocti yBaru — 1,48c. Take 3HaueHHs Moka3Huka Ha 39 YoBwuIle, HOPIBHIHO 3 KOHTPOJIBHOIO
TpyIoI0.

JlaHi TIBUIKOCTI TIEPEKITIOYCHHS yBarW JOCTOBIPHO BHIII B MAIIWHICTIB JIOKOMOTHBIB, TIOPIBHSHO 3
KOHTPOJIbHOIO Tpymoro. Lleit mokasuuk gopieHioe 179,6¢, 110 yaBidi Oiblile, HXK Y YOJIOBIKIB KOHTPOJILHOT
poboTH.

VY MammHICTIB JOKOMOTHBIB MPOCTEKEHO TEHICHLIIO 10 NMEPEeBUILEHHS MOKa3HUKA Yacy BUKOHAHHS
tpetsoro 3aBaanus (T3 mopisuioe 332,k), mio Ha 18 %BuIe, aHik MOKa3HUKKA KOHTPOJILHOI TPYIIH.

B oci0 rpynu cmoctepekeHHs! 3HIKEHO MOKa3HUKHM KOPOTKOYACHOI CIIyXOBOI Ta 30pOBOI mam’ siTi,
MOPIBHIHO 3 KOHTPOJIBHOIO TPYIIH.

Y MamwHICTIB 13 JTOKOMOTHBHOTO JETO IMOKAa3HWK MPOCTOPOBOI OpiEHTAIIl JTOCTOBIPHO HIKYHM, I10-
PIBHSIHO 3 KOHTPOJIBHOIO TPYIOIO, T € HAWHIDKYMM Yy MEXaxX HOPMH i CTaHOBHTH CIM NPaBHILHO BCTa-
HOBJICHHX 3HA4Y€Hb Yacy U IIICTh MOMWJIKOBUX. Take 3HaUYCHHS MOXE CBIJUUTH MPO MOBUIbHE 3M1HCHEHHS
MPOIIECiB CIPUHHATTS MPOCTOPY Ta HOpM 1 po3MipiB 00’ €KTIB.
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NCUX0(PU3NOJIOTHYECKHX O0COOEHHOCTeH Pa0OTHUKOB :KeJe3HOMOPOKHOTO0 TpaHCMOpTa. Bompochkl THrHEHBI
YMCTBEHHOTO TPYJa, YCTAHOBKH W TICUXO(PHU3NOJIOTHUECKOH ONEHKH MPOGECCHOHATHFHOW MPHUTOTHOCTH CIEITHAINCTOB
K IEATENHHOCTH B CpeJie YeIOBEK—MAIlINHA B YCIOBUAX BHICOKOTO HEPBHO-IMOITMOHATILHOTO HAIPSIKECHHSI, MOHOTOHHH,
JIPYTUX HEOJIAroNpUsATHBIX (PaKTOPOB SIBISICTCS BeChbMa aKTyalbHBIMH. [lonydeHHbIE pe3yabTaThl MCCIIEAOBAHUS PACIIIH-
PAIOT HMMEIOIIUECS TCOPETHYCCKUE CBEICHHSA O MCHXO(U3HMONIOTMYECKUX OCOOCHHOCTSX PAOOTHHKOB IKEJIE3HOIOPOKHOIO
TPAHCIIOPTa W MOTYT HCIOJIB30BaThCS MPH MPOBEACHUH MPO(MECCHOHAIBFHOIO 0TOOpa W MPU HPOPHIAKTHYECKOM
00cie10BaHUM PabOTHUKOB JIOKOMOTHBHOTO Jer0 [IpUIHEIPOBCKON JKEJIE3HOM AOPOTH, a TAKKE MPH YTCHUH JICKIIHH
o Kypcy «Dwusnonorus Tpyaa u cnopra» u «lIlcuxo(u3noiorus ¢ 0CHOBaMH 3TOJIOTHUY.
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Korzhenevska Olena, Kofan Iryna, Severynovska OlenaModern State of the Issue on the Problem of
Workers's Psychophysiological Characteristics of Rilway Transport. The hygiene of mental labor, installation
and psychophysiological assessment of professisnigdbility of specialists to activities in the ustion of man-
machine under high neuro-emotional stress, monaaodeother adverse factors that are very imporf&m. obtained
results of the experiment expand the existing thézal data on the physiological characteristicsvofkers of railway
transport and can be used for professional setectiwl workers’s preventive medical examination thef Dnieper
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YabTpacTpyKTypa 3apoAKiB B I0HA 32 BILIUBY HOBOCMHTE30BAHUX
amigHux noxiguux 1,4-#adroxinony

VY cTarTi HaBEAEHO pe3yAbTATH JOCIHKEHD YABTPACTPYKTYpH 3apoakiB B'roHa Misgurnus fossilid. na cramisx
MEepIIoro Ta JECATOro IMOAUIB OiacToMepiB y cepenoBHINi iHKyOawii 3 2-xymopo-3-rizpokcu-1,4+HadToxiHoHa Ta
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