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INFLUENCE OF PHYSICAL LOAD ON ZINC AND INSULIN
CONTENT IN THE CELLS OF VARIOUS AGE RATS

Zinc and insulin content in pancreatic B-cell was decreased in young, old and stressed with physical
load rats. This metal and hormone quality in those cells of young and old animals subjected to such load was
lower than that in adult stressed rats. Changes of zinc concentration in mentioned cells were in accordance
with insulin content changes. Zinc deficit in B-insulocytes was accompanied by this metal content decrease
in other cell types of various age animals.
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CE30OHHI 3MIHM ®I3I0JIOTTYHUX ®YHKIIIA CTYJIEHTIB TA IIKOJISIPIB

Hepeosa cucmema, cuna nepsosux npoyecia, po3ymosa npaye30amuicms, oocse ysacu

BaxxnmuBum eranom (opmyBaHHS 0coOMCTOCTI MallOyTHROTO CHEIiallicTa € pPOKM HaBYaHHS Y
BUIIIOMY HaBYaJbHOMY 3akiyaji. [Ipy 1boMy 3HA4YHY POJIb Y KOMIUIEKCHIH CHCTEMi HaBYAILHOTO IMpOIecy
BiJirpae He TiNbKM Oe3Mocepe/iHe HaBUaHHSA, ale W BUXOBaHHS. AJDKE caMe BHXOBAaHHS CIPSIMOBAaHE Ha
(dopMmyBaHHS 310poBOro, (i3UUHO JOCKOHAJIOT0, COLIaJIbHO-aKTUBHOI'O 1 MOPA&JIBHO CTilKOTrO
MiAPOCTAIOUOr0 TOKOJNIHHS. TOMy 3MIIIHEHHS 3[0pOB's, IIIBUINCHHS MPale3aaTHOCTI, IPOJIOBKEHHS
TBOPYOTO JIOBTOJITTS 1 JKUTTS JIIOJCH - 1€ 3aBJaHHs, IO CTOSATHh Iepel MeAaroraMu, HAayKOBISIMH Ta
MeIUKaMHU.

VYV 3B’S3Ky 3 IIUM aKTYadbHUM MUTAHHSAM € TOCHIKEHHS (Hi3100TIUHNX (DYHKINA JTFOMWHU ITiJT 9ac
PI3HUX BUJIIB JiSUTBHOCTI, BU3HAYCHHSI aJJalITAllIiHUX MOKIIUBOCTEH 11 opraHizMy. BaxxiuBuMY MoKa3HUKaMU
LBOI'O € CTaH CEepLEBO-CYAMHHOI Ta HEPBOBOI CHUCTEMH B YUHIB 1 cTyaeHTIB. OCTaHHIO XapaKTEepH3ye
PO3yMOBa TIpale3aTHICTh, IKa BU3HAYAE€THCS KOHIIEHTPAIIIE0 Ta CTIHKiCTIO yBary [4].

[Mporpec Hayku i TEXHIKH CHPUYMHIOE JI0 HEOOXITHOCTI OTPHMAaHHS JIIOJAWHOI0 3HAYHOTO 00CSTY
npodeciiHUX 3HaHb 1 BEIMKOI KUIBKOCTI pi3HOMaHiTHOI iH(opmauii. 3pic Temn xutTsa. Bee me 3ymoBmio
3HAYHE HABAHTAXKCHHS HE TUIbKM Ha (I3MYHMH CTaH, aje 1 Ha ICUXIYHY, PO3yMOBY Ta €MOLIHHY cdepu
JISUTBHOCTI.

Jlroncekuii MO30K Ma€ BENUKI KOMIIGHCATOPHI MOXIIMBOCTI, ajie BUPOOHHIITBO  BHUIIEPEIKAE
€BOJIIOLII0 PO3BUTKY MPHUCTOCYBAIbHUX Ta EMOLIHHUX peakuiil moauHu. Tomy nparHeHHs JIOAUHU Oiniblie
Mo0AaYNTH 1 3amaM'siTaTH CTBOPIOE JOJATKOBE HABAaHTAXCHHS HA OpraHisM. Po3yMoBa MisUTBHICTH JTIOIMHHU
CYIIPOBOKY€EThCS 3MiHAMH (DYHKIIOHAJILHOTO CTaHy pi3HUX oprasiB i cucreM. Hacamnepen, 30iib1yeThes
norpeda KMCHIO 1 TOKMBHUX PEUYOBHH Ul TKAaHWH T'OJIOBHOTO MO3Ky. Po3yMoBa mpare3gaTHiCTb MOXKe
3MIHIOBAaTHCA 3aJI€KHO BiJl CAMOTIOYYTTS 1 HACTPOIO CTYAEHTA, PO3YMIHHS HUM CEHCY BUKOHYBAaHOI pOoOOTH.
BoaHouac, cyyacHiCTh XapaKTepU3yEThCS MOTIPIICHHSIM PEXXKUMY PYyXOBOI aKTHBHOCTI - OJTHOTO 3 Ba)KJIMBUX
(axTOpiB BUHMKHEHHSI MEKOBHX Ta IAaTOJOTTYHUX CTaHIB Yy MOJIOJI B X0/ HaBYaiIbHOro npouecy. OnHuMm 3
HaAMOLIBII NaTOreHHUX (aKTOPiB HABYAIBLHOTO IPOIIECY € EMOIIIHUN CTpec y TIO€IHAHHI 3 JJOBIOTPHUBAIOKO
rinoguHamiero. Takuii craH, XapakTepHHH HIJIsi CTYJCHTIB Ta YYHIB YIPOJOBK HaBYAJIBHOTO POKY, 1
MPU3BOANUTL 10 TOPYLIEHb BETeTaTHBHOI PEryJysilii ceplLeBO-CyIMHHOI CHCTEMH Ta TOCTPUX CEpLEBHUX
marosnoriii [1; 3]. Ilpu cucTeMaTHYHOMY TEepEHAINPYKEHHI HEPBOBOI CHCTEMH BHHHUKAE TIEPEBTOMA, SKa
XapaKTEePU3YEThCSI 3arajJibHOK BTOMIIIOBAHICTIO, TOJIOBHUM 0O0JIeM, JPATIBJIMBICTIO, 3HM)KEHHSM aleTHUTY,
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TUCTIETITHYHAMH PO3JIaJ]aMH, JIA0UTBHICTIO YaCTOTH CEPIIEBUX CKOPOYEHH Ta KPOB'STHOI'O THCKY, 3HIKEHHSIM
OTIOPY OpTaHi3My 10 iH(EKIIiH 1 3aXBOPIOBAHb.

CyuacHi eKCriepuMEHTaIbHI IOCTIKCHHST 3 TUTaHb PallioHAILHOIO BUKOPUCTaHHS (Di3WYHUX BIIPAB
y HaBYaJIbHO-TPYIOBIH AISITBHOCTI MIKONSAPIB Ta CTYIEHTIB i, OCOOIMBO Ti, IO MPOBOAMINCS BIPOJOBXK
OCTaHHIX pOKiB, MIATBEPKYIOTh ITO3UTHBHHUHA BIUIMB CIIEIIaIbHO OpPraHi30BaHHWX 3aHATh (Di3SMUHUMHU
BIIPAaBaMH Ha PO3yMOBY IMPAIE3IaTHICTh 1 30POB'sl yuHiBChKOI Moo [4, 6]. JlocmimKeHHsIMUA BCTAaHOBIICHO,
o 000Ba IWHAMIKA MPaIe3daTHOCTI JIFOJWHU 0arato B 4YOMYy BHU3HAYa€ThCS MEPIOTUKOI0 (i3i0NOTIYHIX
MIPOIIECIB i/l BIUIMBOM €K30T€HHUX (3B'SI3aHUMHU 31 3MiHAMH 30BHIIITHHOTO CEPEAOBUINA) i EHIOTEHHUX (PUTM
CepLeOuTTs, TUXaHHs, KPOB'SHUH THCK, po3yMoBa i (pi3MvHa aKTHBHICTH, MIMOMHA CHY TOIIO) (aKTOPIB.
[IposiBaMu €HJIOTCeHHHUX OIOJOTIYHUX PHUTMIB € OIOJIOriYHUI TOJMHHUK, KOJUBAHHSIM MPALE3aTHOCTI
mpoTsiroM go6u [2].

MarepiaJj i MeToauKa T0CTiAKEeHD

OO0’ €T AOCHIKEHHS — MCUX0(i310J0TiuHI MeXaHi3MH po3yMOBOi Ta (pi3HYHOI AiSTBHOCTI IOHAKIB 1
niBvar BikoM 10 ta 19 poxkis.

[penmMer mociijpkeHHsT — po3yMoBa Ta (Di3MuUHa Mparie3aaTHICTh oHaKiB Ta aiByar Bikom 10 Ta 19
POKIB B 3aJIXKHOCTI Bijl C€30Ha.

MeTa AOCHI/UKEHHS — BCTAaHOBUTH 3aJIe)KHICTH PO3YyMOBOI i (hi3WYHOI Tpare3gaTHOCTI BKa3aHHUX
BIKOBHX KaTeropiil B 3aJIe’KHOCTI B TOPU POKY Ta 00CITy (i3NIHOrO HABaHTAKCHHS.

Metonn  eKCIEPUMEHTAJIbHOTO  JIOCHIUKEHHS  BKJIIOYQJIM.  CIIOCTEPEKECHHS,  ONUTYBaHH,
XPOHOMETpPaX, KOHTPOJIbHI JOCHi/KeHHS. Y JOCHIKCHHAX B3sUIM y4acThb 45 yduHIB 3arajabHOOCBITHBOI
mkomr Ne 10 M. Ywmani Bikom 10 pokiB Ta 46 CTyACHTIB OCHOBHOI TPymHH (iOJOTIYHOTO (PaKyIbTEeTy
YMaHCBKOTO eP’KaBHOTO MEAAroriyHOTo yHiBepcuTeTy. ['pynaM OyJio 3amporoHOBaHO pPi3HE 3a 3MICTOM Ta
IHTEHCHBHICTIO HAaBaHTAXXEHHS, sIKe AU(EPEeHLiI0BAIOCS 32 YaCTOTOIO0 CEPLEBUX CKOPOUYEHB y TAKHX MEXaX:
Maite ¢izuune HaBaHTaxenus - Big 110-130 ya. /xB., momipre - 130-160 yx. /xB., Bucoke - Buie 160 yu. /xB.

3aHATTS MPOBOJIWIIOCS NBivi Ha TKAEHb. OLiHKAa PO3yMOBOI IMpale3aaTHOCTI 3/AiMCHIOBAIACh 3a
MEeBHUM TecTOM. JloChiyKeHHsT MPOBOAMIIOCH TOeTanHo: 1-if eTam - BpaHLi mepes MoyaTkoM 3aHsTh, 2-i -
micist 4-5 roguH akaaeMiuHUX 3aHATh; 3-i - yepe3 3 TOAMHM Micis 1X 3aKiHYCHHS 1 BBeuepi yepe3 6 rojauH,
i 4ac caMoMiAroTOBKU. [IpOTSAroM Mepuioro THXKHS Ha 3aHSATTAX BHKOPHUCTOBYBAJHMCS HaBaHTAKCHHS
PI3HOIO CTyNEHS IHTEHCUBHOCTI.

PesynabTaTtn mociainkeHHs Ta ix 00roBopeHHst

YV pesynbTaTi eKCIepuMeHTy OyII0 BHSIBICHO, IO Pi3HE 3a IHTCHCHUBHICTIO (Di3WYHE HaBAaHTAKCHHS
MO-pi3HOMY BIUIMBA€ Ha PO3YMOBY Mpale3/laTHICTh CTyAeHTa. [IpoTsIroM OAHOTHMIKHEBUX LUKIIB Y pi3HUH
gac HaBYAIBHO-TPYAOBOTO IHS CIIOCTEpirajiacs XapakTepHa IS BCIX IOCHTIKYyBaHUX KapTHHA 3MIiHU
PO3yMOBO{ Tpare31aTHOCTi. BpaHili mMoKa3HUKH Mpare3aTHOCTI 3A¢OUTBIIIOT0 MAaOTh HAMEHIITY BETUIHHY,
a MPOTATOM JHS - MiABUIIYIOTbCS 1 y KiHII AHS - 3HIDKYIOTBCS. Y JHI MPOBEACHHS 3aHATHh 3 (QI3UUHHUMHU
BIIPaBaMH, MOKa3HUKU PO3YMOBOI Npale31aTHOCTI 3pocTany. HalO1IbIn BUCOKI MOKA3HUKY BCTAHOBJICHI ITi]T
gac TIOMIpHUX (PI3NYHUX HaBAHTAKEHb.

Sk cBigUaTh JOOCHIPKEHHS, MPOBEACHI HAMU Cepell YUHIB 3aralbHOOCBITHBOI Iikoau Ne 10
M. Ymani y Bini 10 pokiB, BHCOKa Npane3laTHICTh y OyIb-sIKOMY BHII TiSUTBHOCTI, SIK MPAaBHJIO,
3a0e3MeuyeThes JIMIIE Y TOMY BHIAJKY, KOJIU KUTTEBUNM PUTM Y3TOMKY€ETHCA 3 OCOOIMBOCTAMU
oprasizmy, OiOJOTiYHUMH PUTMAMH HOTrO TCHXoyoriyHuX (yHKUid (tadn. 1, 2). Tak, 1o moyarky
JTHST TIOCUJTIOETHCS TISITBHICTh CepPLIEBO-CYIMHHOI CUCTEMH, TUXAIBLHOTO anapaTy, TOHYCY M'SA30BOi
CUCTEeMH, 30Y/UITHBICTh HEPBOBOI CHCTEMHU TOINO. | YMM TOYHIIIE 30iraeThCsl MOYATOK HABYAIHHO-
TPYIOBOI [ISUIBHOCTI 3 TMIJAAOMOM TOHYCY JKHTTEBO BaKIMBHX (YHKIIH OpraHiamy, THM
MIPOAYKTUBHIIIE BUKOPUCTOBYETHCS HaBUYAJIbHA TIpAlls, MiBHIIYETHCS BUTPUBAIICTH OpraHizmy,
Mi3HiIIe PO3BUBAETChS CTOMIIIOBAHICTD, OKPAILYETHCA CAMOIIOUYTTSI.

Tabnuys 1.
[Nokasuuku ncuxogizionorivHnx QYHKIINH B TUHAMIL HABYAJIHLHOTO
poky y ronakiB (N=21) ta nisuyar( n= 24) Bikom 10 pokiB.
T P— IOnaku . JiBuara :
N04YaToK KiHelb N0YaTOK KiHelb
1 2 3 4 5
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1 2 3 4 5
Tpauesnaruicrs 17,23%3,24 28,83+7,36* 16,75+3,60 16,63+5,01
T'OJIOBHOTI'O M03Ky
O6csr yBarn% 95,15+1,10 93,12+1,11 89,38+1,68 90,78+1,01
Koedinient 60,77+3,99 70,12+ 2,46* | 57,51+3,01 68,18+2,63*
a0CTPaKTHOTO MHUCIICHHS
| Kocoiuienr 46,66+2,84 37,27+3,04* 53,07+2,86 45 12+3,79*
aCOol1aTUBHOI'O MUCJICHHS
Koediuicur zoriioro 62,3820,95 60,2420,94 62,78+1,09 62,22+0,60
MUCIICHHS
CuJia HepBOBHUX IMPOILIECIB 0,94+,03 0,87+0,03 0,94+0,03 0,96+0,11

YmogHi ckopouenns: YCC — yacToTta cepueBux ckopodeHb; ATc — cuctonmiunuii aprepiabHAi
tuck; AT — niacroiuHuii apTepianbHuii THCK. * - BiporiaHicTs - He MeHte 0,05.

Tabnuys 2.

3MiHHU MOKa3HKKIB yacToTh cepreBux ckopoueHsb (UCC), cucromiunoro (ATc)
ta miactoniunoro( ATx) apTepialbHOr0O THCKY ITPU CE30HHHX BIUTMBAX PIiYHMX HABYATIBHUX

naBantaxenb (HH y ronakiB (N=21) ta ais4yar( n= 24) 10 pokis

Hapamerpuuni M+m IOnaxkn JiBuara
Ta-He MapamMeTpHHHi Jo BiiuBy Hicas snauBy | Jo BBy HH | Ilicas BnoiuBy
noxasunkn Mex0,25p HH (ociub) HH (i1iTo0) (ocinb) HH (i1ito0)
M +m 78,67+0,37 77,19+0,28 79,28+0,67 78,06+0,33
Hee Me + 0,25p 79,00+1,68 77,00+1,29 80,00+2,82 78,00+1,39
M £m 99,76+1,52 97,86+1,22 101,67+1,71 96,67+1,34
ATe. Me *+ 0,25p 100,00+6,98 100,00+5,68 102,50+7,28 95,00+5,69
AT M+m 62,38+0,95 60,24+0,94 62,78+1,09 62,22+0,60
i

Me +0,25p 60,00+4,36 60,00+4,32 62,50+4,61 60,00+2,56

‘YMOBHI CKOpOUYCHHS: BiINIOBITAIOTh TaKUM B Tabmwii Ne 1.

Mu mpoBenH psj CHOCTEPEKEHb cepell CTYACHTIB YMAHCHKOTO TEJaroridyHOro YHIBEPCHTETY 1
TN BUCHOBKY, IO MOMITHO 3pOCTa€ HaNpy)KEHICTh MPOIECY HaBYaIbHOI poOOTH CTynAeHTIB (Tadm. 1).
IaTeHCcn((ikamiss HaBUANBHO-TPYOBOI JSUIBHOCTI, sika TOTpeOye IiIBUIIEHHS aKTHBHOCTI pPO3yMOBOTO
TIPOIIECY, Y CBOIO UEPTyY ICTOTHO BILTUBAE HA PO3YMOBHUH i HEPBOBO-EMOITIMHUN CTaH 1 IEPEKOHAINCS B TOMY,
10 YMOBHM HaBYaJbHO-MI3HABAILHOT JISUILHOCTI CTYJICHTIB IOB's13aHI 3/1€0UIBIIOTO 13 3MEHIICHHIM 00'€eMy
pyxoBoi akTHBHOCTI (Ta6i.3). Y 3B'I3Ky 3 MM BHHHUKAE HEOOXiJHICTh 30alaHCYBaTH HABYAIBLHO-TPYIOBY
TUSTTBHICTH CTYACHTIB Ta OOCAT IX TPYJOBOi aKTHBHOCTI, IO JOMOMOXE 3a0€3MEUYUTH BUCOKY PO3YMOBY
Mpare31aTHICTh, YCHINIHICTh 1 TPOMAJICHKY isTIbHICTD CTY/ICHTIB.

Tabnuys 3.
3MiHH TTOKA3HHUKIB yacToTH ceprieBux ckopoueHb (UCC), cucTomianoro
(ATc) Ta giactoniunoro(ATm) apTepiaabHOrO TUCKY MPH CE30HHUX BILIMBAX PIYHUX HABYATBHHX
naBantaxkenb(HH)y ronakis (n=24) ta nisyar(n=22) Bikom 19 pokis

IHapamerpuuni M+m HOnaku JiBuara

raHe HapaMeT-[:g;gl Jo BBy Hicas snauBy | o BumBy HH | Ilicas BniiuBy

noxasHukn Me+0,25p HH (ocinnb) HH (siTo) (ocinb) HH (JtiTo0)
1| 2 3 4 5 6
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1 2 3 4 5 6
M +m 76,70+0,62 76,10+0,50 76,64+0,77 75,82+0,34
4CcC Me + 0,25p 77,50+3,01 76,50+2,46 77,00+3,61 76,00+1,59
M +m 99,40+1,39 96,3+1,01 101,14+1,68 96,82+0,77*
ATec. Me * 0,25p 110,00+6,81 100,00+4,95 105,00+7,86 97,50+3,63
Mt m 62,70+1,00 61,70+0,83 65,91+1,38 62,50+0,72
ATn. Me +0,25p 65,00+4,89 65,00+4,08 70,00+6,48 60,00+3,36*

YMOBHI CKOPOYCHHSI: BiIIOBIIat0Th TaKUM B TaOsuii Ne 1.

3riHo 3 pe3yabTaTaMM AOCIHIIKEHHS, Il TOKPAIICHHS MO3KOBOI'O KPOBOOOITY, HEIOCTATHHOTO MPH
3HAYHOMY pO3YMOBOMY HAaBAaHTaXXCHHI, BAXJIWUBY pOIb BiAirpa€ BUKOPHUCTaHHS CHCTEMH CIICIiaTbHO
migiopanux ¢iznyHuX BrpaB. Lle miaTBepmKyeTbcs CyYaCHUMH EKCIIEPUMEHTATBHUMH JOCITIHKCHHIMH 3
MMUTaHb PaIliOHaTFHOTO BUKOPUCTAHHS (DI3SMUHUX BIPaB Y HABYAIBHO-TPYAOBIH JTiSUTBHOCTI CTYyeHTIB. BoHu
MiATBEPPKYIOTh MO3UTHBHUN BIUIMB CTICLIaTbHO OPTaHi30BaHMX 3aHATH (DISMIHMMU BIIpaBaMH Ha PO3YMOBY
MpaIe31aTHICTh 1 3/JOPOB's CTYICHTIB.

BuchnoBxu

[IpoBeneni HaMHU AOCTIIKEHHS CBIAYaTh MPO Te, IO PO3YMOBA IMIsIIBHICTH CTYACHTIB YIPOIOBK
PI3HUX TepiofiB po3yMOBOI Mpare3faaTHOCTI AHS 1 THIKHS, SIKa MPOBOJMIIACS 3 PI3HOIO IHTEHCHUBHICTIO, Y
ORI Mipi 3aJIEXKHUTH BiJl 0OCSATY PyXOBOi aKTUBHOCTI y CTY/ICHTIB, Hi)K B Y4YHIB.

JITEPATYPA

=

Arampxansa H.A. Buopurmel, criopt, 310poBse. - M.: ®uskynsTypa u criopt, 1989. - 280c.

2. Amodd H0.DK30reHHBIC U SHIOTCHHBIE KOMIIOHEHTBI IIUPKaJHbIX pUTMOB// Brosnornyeckue yacel.- M.:
Mup, 1964.- C. 27-60.

3. bomnap 1. P. ®i3uune BUXOBaHHS CTYJIEHTIB 3 HM3bKMM piBHEM (i3W4HOI MiATOTOBICHOCTI: ABTOpEQ.
Huc. ..., kaua.. Hayk 3 ¢i3.. BUX.. i ciopTty.- Jlynk, 2000. - 19c.

4. €scrparoB IL.1. J/Innamika moka3HUKIB (i3WYHOI i PO3YMOBOI IMpaIe31aTHOCTI y CTYICHTIB CIeIliaTbHOT
menuunoi rpynu// TlpoGmemu akTHBI3aIlil peKpealiitHo-030pOBUOi  MisTIBHOCTI  HACEICHHS.
Marepianu 11 perionanbHOT HayKoBO-nipaTHYHOT KoH(pepeHii. - JIpeis, 2000. - C. 82 - 83.

5. Kapnenko A. B. Hcronp3oBaHME CTaTHCTHYECKUX XapPAKTEPUCTHK CEPACYHOrO PUTMA JUISl OLECHKH

YMCTBEHHO# paborocmocobnocTr // dusnomorus gemoseka. - 1986. - T.12. - Ne3. - C. 426-432.

Korinchak L.M.
SEASONAL CHANGING OF PHYSIOLOGICAL FUNCTYION OF STUDENTS AND PUPILS

Conducted investigation of pupils ten and students nineteen years different of sex for establish
dependence of intellectual and physical capacity for work from of season and amount physical loading. The
date evidence, what intellectual activities of students for work different period mind capacity for work of day
and week, which take with different intensity, depended from amount mobility activity more degree than of

pupils.
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