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1. Mexanizmu aganTtaunii 10 (Gi3HYHUX HABAHTAKEHb HEPBOBO-M'SI30BOI0
anapary

OpranisM JIOAWHH, 0 3alMaeTbes (I3UYHUMH BIpaBaMH, ITIITAE€THCS
0araTbOoM 30BHIIIHIM BIUTUBaM, 30KpeMa (i3MYHMM HaBAHTAXKEHHIM. Adanmayisi
00 HUX - Yye npucmocysauus 6y0osu i yuxyii opeanizmy 0o nomped Gizuunoi
OisinbHOCmi. AJNanTaiis OpraHi3aMy CYHpPOBOMKYEThCA 3OUIBLICHHSM HOTo
(YHKIIOHATBHUX MOXJIMBOCTEH, MIABUIIEHHSAM Npale3gaTHOCTI, MOKpallleHHM
CTIMKOCTI 10 30BHIilIHIX BruMBIB. [lpomec aganTaiii npoxoauTh y ABI CTamli —
mepMmiHo8y (¢hyukyionanvny) 1 mpusany (Mopghoghyukyionaivmy).

TepminoBa amanrariss MeHIT e(EKTUBHA 1 Ha PIBHI PYXOBOTO amapary
NPOSIBIIIETHCS, 30KpeMa, B  aKTHUBAIll JIOJATKOBUX PYXOBUX  OJWHUII,
reHepaIi30BaHOMY BKIIOYEHHI y poOOTy BENMKHX M SI30BUX Tpyn 3a ix
HEJIOCTaTHLOI KOOPAWHAILII].

CuctemaTruuHi (pi3UMYHI HAaBAaHTAXXEHHS MPHUBOAATH 10 TinepdyHKINT M s3iB,
SKa 3aKpIIUIIETHCA BIAMOBIIHOK CTPYKTYpHOIO mepeOymaoBoro M’s3iB.  [lo
MOponociunux 3MiH, AKI Xapakmepusyroms 2inep@ynkyiro (2inepmpoito) m a3ie
Hanedxcamo: 30i1bUIeHH 00 €My, 6acu opeany, 00°emy (008HCUHU T MOBUJUHLL)
KIIMUHHUX enemenmié opeana. 1l1 3MIHM TNpPOXOASATH HAa PI3HUX PIBHAX
CTPYKTYPHOI OpraHizaiii M’s31B: CyOKAIMUHHOMY, KIIMUHHOMY, OP2AHHOMY .

Ha cybxnimunnomy piBHI 301NbIICHHS IHTCHCUBHOCTI CKOPOYEHHS M’SI3iB
3aKOHOMIPHO TSATHE 32 COOOI0 aKTHBI3AIlIO PSIY BHYTPIIIHbOKIITUHHUX MPOIIECIB,
30KpeMa CUHTE3y OLIKIB. AKTHUBI3allil €HEPreTUYHUX IPOIECIB MPU3BOAUTH O
MIBUILCHHS TOTpeOM y KHUCHI, 1HTeHcudikaiii OokucHoro ¢ochopuItoBaHHs,,
T0OTO mponeciB aepooHoro pecuntesy AT®. Ilopsa 3 mum 30UTBIIyETHCS 1
MOTY>KHICTh aHaepoOHOro NuLIXy pecunte’y AT® 3a paxyHOK po3najay riiKoreHy
1 kpearuHocdary. Takox crHocrepiraerecss 3pOCTaHHS CHHTE3y OUIKY 1
30uTblIeHHsT Macu MioQiOpun. HacnmigkomM w0boro Ha KaimuHHOM)Y PIBHI €
301IBIICHHST PO3MIPIB M SI30BUX BOJIOKOH. Ha piBHI HUTICHOTO opeary I 3MiHU
NPU3BOAATh JI0 30UIBIIEHHS IUIONII MOMEPEYHOro Tepepizy M’ s31B, 3MIHU
KOMITO3HITII M’sI3y, TEepepo3MOAUTy TOBKHHHU M’SI30BOi 1 CYXOXKHIJIKOBOI YaCTHH

M’s13y, 3MiH Yy 1HHEpBaIlli Ta KpPOBOMOCTAYaHHS M SI3Y.



30uUIbIIeHHsT Tepepidy M’SA31B B pe3yabTaTi  (PI3SUMYHOTO TpEHYBaHHS
HA3UBAETHCS pobouor cinepmpoghieio M’ s3iB. Poboua rineptpodiss BinOyBaeThCs
Mailke BUKIIIOUHO 3@ PaxyHOK IOTOBLICHHS HAsBHUX M SI30BUX BOJIOKOH. MoOKHa
BUJUIMTH JBa KpadHi Tunu pobOodyoi rimeptpodii — capkonnazmamuunui ma
miogpiopunsapnuti. _Capkonaazmamuuna inepmpoghis — 1€ TTIOTOBIIEHHS M’ SI30BOT0
BOJIOKHA 3a PaxyHOK 30UIbIIEHHS 00’€My CapKOIUIa3MH, TOOTO HECKOPOTIUBOI
YacTUHU. Y IIbOMY BHUIIAJIKy CIIOCTEPITA€EThCS 30UIBIICHHS] BMICTY HECKOPOTIMBUX
OUIKIB, Ta METa0OJIIUHUX PE3EPBIB BOJIOKHA — KpeaTuH(ocPaTy, MIOIIO0IHY 1 1H.
lmepTtpodis Takoro THIMY HE CYNPOBOKYETHCS 3HAYHUM 3POCTAHHSAM CHIIU
M’5131B, MPOTE 3HAYHO 3pPOCTAE BUTPUBATICTH M’s3iB. Takuii Tum TimepTpodii
XapakTepHuid g noBUTbHUX (I TUMy, 4YepBOHI, HU3BKOMOPOTOBi) BOJIOKOH.

Miodghiopunsapna ecinepmpocpiss moB’si3aHa 13 30UIBIICHHSAM 4dYHCIa 1 00’eMy

Mio(iOpus, TOOTO CKOPOTJIMBOrO amapary BOJOKHa. BoHa mnpu3BOAUTH 10
3HAYHOTO 3pOCTaHHS cwid M’s3iB. Takuil Tun rineptpodii XapakTepHui ass
mBuakux (II Tumy, 01X, BHCOKOMOPOTOBUX) BOJOKOH. SIK mpaBwmiio, poboua
rineprpodis — 3MIIAHUKA TIpolec, y SIKOMY MpEACTaBiIeHl OOWJBa THIIU
rineptpodii. IIpore mokazaHo, IO y 3aN€XKHOCTI BiJl XapaKTepy BUKOHYBAHOI
poOOTH TOW YW 1HIIMI TUN TinmepTpodii MOKe MmepeBa)kaTH, MO0 MPU3BOIUTH 0
3MIHM TUIOMII, $KYy 3aiiMalOTh BOJIOKHAa TOTO YH IHIIOTO THUIY. 30KpeMa,
TPEHYBAaHHS BUTPHUBAIOCTI CYMPOBOKYETHCS 3pOCTAaHHSIM IUIOIII BOJIOKOH THUTTY |
(moBumbH1) Ta IIA (IIBHIKI OKWCIIOBajbHI), y TOM 4Yac sIK CHJIOBE TPEHYBaHHS
MIPU3BOJIUTH 10 30UIBIIEHHS TUTOOITI BOJIOKOH TUIy IIB (IBUaK1 TIIKOMITHYHI).

JloBrorpuBajii CKOPOUYEHHS M S30BUX BOJIOKOH 1 IHTEHCHU(}IKAIliI B HUX
METa0OJIYHUX NPOLECIB CHpHsIE 30UIBIIEHHIO KIIBKOCTI KPOBOHOCHUX KaIllIspiB.
PyxoBi 651Ky 301IbIIYIOTECS B OUIBIIIH Mipi B TOMEPEYHUX PO3MIpax.

3a 10OMOTrOI0 METOJYy aHaMHe3y MOYHA OL[IHIOBATH OCHOBHI 61aCMU8ocmi
suwoi’ Hepsosoi OisnvrHocmi. IIpo cuny HEPBOBUX MPOIECIB MOXKHA CYJIWTH 3a
TaKUMHU  KPUTEPIIMH, SK  CMUIMBICTh,  HAIOJICTJUBICTh,  aKTHUBHICTb,
UIECTIPSIMOBAHICTb. YpieHogaswcenicms HEPBOBUX TMPOIIECIB XapaKTEPUIYETHCS
CTIMKICTIO HACTPOIO, YMIHHSIM CTPUMYBATHUCS y BIAHOIIEHHI O POJIMHH, JIPY3iB,

NOBEAIHII Yy KOJEKTUBL.  Pyxaugicmb HEpPBOBUX IMPOIECIB BU3HAYAETHCS 110



HIBUAKOCTI MEPEXOAY BiJl OAHOT'O BUAY AISUTBHOCTI 0 1HIIOTO, IPUCTOCOBHOCTI A0
MIHJIMBUX YMOB, TI0 IIBUAKOCTI 3acHIlaHHSA 1 IuOuHI cHY. Posmamy cHy
PO3TIIAIat0ThCS K O3HAKU NepeBTOMU 4 BUcHaxkeHHs [[HC.

Jlist qochipKeHHsT W OLIHKU KOOpOUHayiuHoi ¢h)yHKyii HEPBOBOI CUCTEMHU B
CIIOPTCMEHIB BHKOPHUCTOBYIOTHCSl CHEIlajibHI KOoOpAWHAIlliHI mpoou. CraThyHa
KOOpPJAMHAIlISA OIIHIOETHCS IO CTIMKOCTI CTOSIHHS 6 no3i Pombepea. JIns OUiHKU
OUHAMIYHOI KOOpPOUHAayii BUKOPUCTOBYETHCS NaAlbyeHocosa npobda. Biabll TOYHO
BHUBUYUTHU CTIMKICTh TUJIa B HOPMAJIbHUX YMOBAaX 1 B YCKJIQJIHEHHUX I03aX MOXHA 32
JOTIOMOT'OK0  cmabinoepaghii, a TPEMTIHHS TUIA U OKpEeMHUX HOro 4aCTMH — 3a
JIOTIOMOT 010 mpemopozpaghii.

Jst mocmimkenns (¢yukmionansHoro crany [IHC 3acTocoByeThcsi meTon
enekmpoernyegpanoepagii (EEI'), mo no3Bomisie peectpyBatu O10CTpyMHU KOpHU
BEJTUKUX MIBKYJb TOJIOBHOTO MO3KY.

[lin wac pociuiKeHHS O10CJIEKTPUYHOI AKTHMBHOCTI MO3KY 3a PI3HUX

NaTOJOTIYHUX CTAaHIB BEJIMKE 3HAUCHHS Ma€ 3aCTOCYBAHHS PI3HUX YHKYIOHANbHUX
npoo: CBITJIOBOTO TMoOJApa3HeHHs (Oe3nepepBHE, MEpPEepUBYACTE, PUTMIYHE);
TiNEepBEHTWIANIT  (mocwieHe  riau0oKe  JuxaHHA  mOpoTsirom  3-5  XB);
(hapMaKoJIOriYHUX BIUIMBIB (3aJI€KHO BIJ XapaKTepy 3aXBOPIOBAHHS); 3BYKOBOT'O
MOJIpa3HEHHSI, TOIIIO.
Enextpoennieanorpadiss gomomarae yTOYHUTH JIOKQTI3aIil0 TMATOJIOTTYHOTO
BOTHHMIIIA aKTUBHOCTI MPH OPTraHIYHUX BPAKEHHSIX TOJOBHOTO MO3KY, BaXKKICTh
3araJIbHUX 3MiH (YHKI[IOHAIBHOTO CTaHy MO3KY, a TaKOX JUHAMIKY JOKaJIbHUX 1
3araJIbHUX 3MIH €JIEKTPUYHOI aKTMBHOCTI TojoBHoro mo3ky. Jaui EED' € myxe
iHQOpMaTUBHUMH 3a Pi3HUX (oOpM emnijencii, myxjauH (BHYTPIIITHOMO3KOBUX 1
HEMO3KOBHX), CYJIMHHHX YPaK€Hb MO3KY (OCOOJIMBO MpPH T'OCTPUX MOPYIIEHHIX
MO3KOBOI'0O KpPOBOOOITY), MPHU BIAKPUTINA UM 3aKPUTINA YEPETHO-MO3KOB1H TpaBMi.

Jns  xapakTepucTtuku @yuxyionanrvnozo cmawny I[[HC 1OCHIIKY€EThCS
nameumuuil yac pyxosoi peaxyii (HPP), ToOTO yac, 1o mpoXoauTh MiX MOYaTKOM
Jii moapa3HUKa 1 BUKOHAHHSM BIAMOBIIHOTO pyxoBoro akrty. lleil gac 3anexuthb
BiJlT (YHKIIOHATBHOTO CTaHY KOPH BEJIHUKUX IIBKYJIb TOJOBHOTO MO3KY 1 BIJ

3arajJpHOTO CTaHy JOCHIJKYBAHOTO: PO3BUTKY BTOMH, TPEHOBAHOCTI 1 T.A. Jlyis



OYIHKU peghieKmOopHUX peakyiil 3BUYANHO NOCHIIKYIOTh CYXOXMCUNbHI pegrexcu
M'sI31B TJIeUa, a TAKOXK KOJIIHHI 1 axi10B1 pedieKcH.

Just  omiHKM  (QYHKIIIOHATBHOTO  CTaHy  pyX08020  AHANI3AmMopa
3aCTOCOBYIOTHCS IIPOCTI METOAWYHI MPUMOMH: JOCIIKEHHS TOYHOCTI 3THHAHHS
KIHIIIBKUA J10 BU3HAYEHOTO KyTa, OI[IHKA 3yCHJIb, 110 MPHUKIAAAIOTECA 10 PYYHOTO
JUHAMOMETpAa 3 3aKpUTHMH OdYMMa, i 1H. B yciX BHIamkax BpaxOBYEThCS
MIPOIICHTHE BIAXWJICHHS BiJ 33J1aHOT BEMYHUHH, 10 BBAKAETHCS MPUITYCTUMUM Ha
10—20%. TouHICTP BHUKOHAHHS YH PYXIB 3YyCWJIb Ma€ TpPSAMHA 3B'A30K 13
TPEHOBAHICTIO 1 MIATOTOBJIEHICTIO CIIOPTCMEHA.

VY niarHocTHIl (PyHKIIOHAIBHOTO CTaHy HEPBOBO-M'SI30BOT0 amapary i Horo
MOPYIICHh BaXJIMBA POJIb HANCKUTh eleKkmpomiozpagii — METOAUIll, IO
J03BOJISIE  PEECTPYBATH  CIICKTPUYHI  OIOMOTCHINAMM  CKEJISTHHUX  M'SI3iB.
Enextpomiorpama (EMI') xapakrepusyeThcsi 4aCTOTOIO ¥ aMILTITYJ[0I0 KOJUBAHb,
0 BIJOOpaXarOTh AaKTUBHICTh OIOCTPYMIB M'SI31B, 10 CKOPOYYHOThCS 1
po3cnabmiorThea.  30uIbiieHHs Ha EMIT  dmcna  BHCOKMX — OCHMIUISLIIN
CYIPOBOKYETHCS HANOUIBII TOTO/KEHUM CKOPOUYCHHSIM M'SI30BHX BOJIOKOH 1
BKa3ye Ha MOJIMIIeHHS (DYHKIIOHATBHOI'O CTaHy HEPBOBO-M's130BOr0 anapara. [1po
(YyHKIIOHAIBHUN CTaH OKPEMHUX JIAHOK HEPBOBO-M'A30BOr0 amapary MO)KHa
CyIUTH 3a JaHUMU  CHMUMYIAYItUHOI  elekmpomiocpaghii: — TOApPa3HEHHS
CIIEKTPUYHAM CTPYMOM M'SI30BHX BOJIOKOH BHUSBIISIE IIBUIKICTh PO3MOALTY
30y/DKeHHS 10 HUX, a MOJAPAa3HEHHS PYXOBHX HEPBIB — XapakTep HEPBOBO-
M'SI30BOI Tepeaadi, MBUIKICTh MOUIUPEHHS IMITYJIbCY MO HEPBOBUX BOJIOKHAX, a
TaKOX JIesK1 pyX0Bi pediekcHu.

Jist  owiHKM  (YHKLIOHATBHOTO CTaHy HEPBOBO-M'SI30BOI0  amapary
JOCJIJIPKYIOThCSI MaKCUMaJlbHa MBUAKICTh 1 YACTOTa M'SI30BUX CKOPOUEHb, 4 TAKOXK
MakKCUMallbHa 4YacToTa pyXiB KIHIIBOK. Y CHOPTUMBHIM NpakTULIl HaiyacTime
JOCIKY€EThCS MaKCUMaJIbHA YacTOTa PYXIB KUCTI (mennine-mecm).

JIist BUBYEHHS CKOPOTJIMBOCTI M'SI3IB  BHU3HAYAIOTHCSA IXHS CTaTHYHA
BUTPUBAIICTh 1 Ccwia. J{uHamomempis NO3BOJSE OIIHUTA BIUTUB (PiI3MIHOTO
HAaBAaHTAXEHHS Ha CWIy 1 BUTPUBAIICTh JoauHu. Jlnsg i mpoBenaeHHS

BUKOPUCTOBYIOThH Pi3HI CUCTEMH JTUHAMOMETPIB - NMPYXKUHHI, PTYTHI, T1ApaBIivyHI.



[CHYIOTP TakOXX METOAMKH [UISl JAOCHIDKEHHS CcmamuyHoi i OUHAMIYHOL
gumpueanocmi M’s31B. I JOCHIIKEHHS TOHYCY M'Si31B BUKOPUCTOBYETHCS

M1OTOHOMETDISI.

2. MexaHnizmu aganramii 10 (i3MYHHX HABAHTAKEHb CePLEBO-CYAMHHOL
CHCTEMH
TpuBaii 3aHATTS CIOPTOM Ta (PI3UYHOIO KYJIBTYpPOIO, OCOOJIMBO CHPSIMOBaH1
Ha PO3BUTOK BUTPHBAIOCTI, CYNPOBOKYIOTHCS TEBHUMH 3MIHAMH y CEPIICBO-
CYIMHHINA cHCTEeMi. 30KpeMa, y Cepili CIIOCTEPIraeThCs Oulamayis, 91 po3MTUPEHHS
MOPOKHUH Ceplis, sfKa CTOCYEThCS SK MUIYHOYKIB, Tak 1 mepeacepnab. OmaHak
HaO1/IbIlIe 3HAYEHHS Ma€ JUiIaTaIlis NUTYHOUKIB. Tak, y 3I0pOBHX HETPEHOBAHMX
qonoBikiB y Biri 20-30 pokiB 06’eM cepist CKIagae B cepenubomy 760 cm’, a B
KIHOK — 580 cM°. V IpenCTaBHHUKIB TaKMX BHAIB CIIOPTY SIK Oir (0BT i cepeHi
JIMCTaHIIi1), BeIocnopT (11oce), JMkHI meperoHu 00’em cepis nepesuirye 1000
cM’. 3a JI0IOMOroro exokapaiorpadii 3 BUKOPUCTaHHSAM CHELiaIbHUX (Qopmyl
MOXHa po3paxyBaTu KiHIeBo-aiactoniynui 00’em (KJ{O) 1 KiHIIEBO-CUCTONIYHUM
00’em (KCO) nopoxxanHaM NITyHOUYKA, Macy Miokapaa (MM), ynapuuii 06’em (YO)
1 1.0, JIJIs cepiig CiOpTCMEHIB XapaKTepHUM € 30invuents KJ/[O, ske onTumizye
poOOTY NIIYHOYKIB TMpPH HABAaHTa)KCHHI, HE BUMAarae ‘“BKIFOYEHHS JOAATKOBHUX
MeXaHi3MiB 30UTbllIeHHS cepueBoro Bukuay. KJO, gk wmipa gunararii
CIIOPTHUBHOT'O CEpIiA, B CIIOPTCMEHIB 3MiHIOEThCS B Mexax 100—200 mi y
3QJIEKHOCT] BiJI BUJIB CIOPTY, Y TOM 4Yac SIK y HETPEHOBAHUX YOJOBIKIB — Y
mexax 80—140 mu. [HImIa CTpyKTypHa OCOOJIMBICTH CHOPTUBHOTO CEpls — I
Qizionociuna  cinepmpoghia  miokapoa. Poboua  rimeptpodis  Miokapjaa
CYMPOBOIKYETHCS PO3MIUPEHHSIM KamsipHOi ciTku. [Ipm mpomy 3aranpHa Mmaca
CTPYKTYp, 10 3a0€3Meuyl0Th CKOPOUYCHHS CEpIll NMpHU HABAHTAKCHHI, OUTbIIA B
CIOPTCMEHIB, IO TPEHYIOTbcs Ha BHUTpuBamicTb. Came me 1 3alesmeuye Ty
KOJIOCAJbHY TMPOAYKTHBHICTH CEpIs, M0 XapaKTepHa sl OIryHIB HAa CepemHi 1
JIOBT'1 JUCTAHIII1, BEJTOCHUIICANUCTIB-IIIOCEHHUKIB, JTVKHUKIB 1 T.]I.
DyHKYIOHANBbHI 0COOIUBOCMI CNOPMUBHO20 Cepysi CTOCYIOTHCS BCIX HOTO

(GyHKIINA: aBTOMATii, 30Yy/UIMBOCTi, MPOBIAHOCTI 1 CKOpoTHOCTI. s pobGoTtu



TpeHepa 1 BUKJIana4ya (HI3MYHOTO BUXOBAaHHS HAWOUIBIIUI IHTEpeC MpPEICTaBIIsIE
CKOpOUYyBaJIbHAa (PYHKIIIS MiOKapja, Ky OIIHIOIOTh B OCHOBHOMY 3a ITOKa3HHUKaMU
Kapaio- 1 TeMOJUWHAMIKU. Y CIOPTCMEHIB, 10 TPEHYIOTbCS Ha BUTPHUBAIICTH,
TPUBATICTh OCHOBHUX (Da3 CHCTONM ICTOTHO BIIPIZHSETHCS BiJ 3apEECTPOBAHOI B
HeTpeHoBaHMX Jrojei. Il ocobmuBOCTI  Kkapoiodunamixu  HaWsSCKpaBilie
BIJIOOPAXKAIOTHCS B TaK 3BAHOMY HOBHOMY (HhA3060MY CUHOPOMI 2INOOUHAMIL
(ITDCT’) miokapdy, MO0 BUPAKAETHCS TOJTOBHUM YUHOM Y 30i1bUUEHH] MPUBALOCmI
Gasu i30680110MeMPUUHO20 CKOPOUCHHS, SHUMNCEHHI WUBUOKOCMI NIOBULYEHHS MUCKY
8 ULTYHOUKY, 8BIOHOCHOMY YKOPOUeHHI nepiody eucHanHs, 30inowenni K/[O 1 macu
Mioxkapoa. Binblll eKOHOMIYHUIM Y CIOPTCMEHIB 1 MPOLIEC CIOPOKHIOBAHHS CEPIIS:
OCHOBHA YaCTHHA CHUCTOJIIYHOTO 00’€MYy KPOBI BUKHIAETHCS HA CAMOMY MOYATKY
nepiojly BUTHAHHS.
CxopouyBanbHa (QyHKIIIS MiOKap/aa OIIHIOETHCS 1 32 MOKAa3HUKAMU
reMoarHaMiku. SIK BiIOMO, yoapruii 06 ’€m KpOBi B 3[I0POBUX HETPEHOBAHUX
JroJiel HailuacTiile KoauBaeThes B Mexkax 40—90 mi1, y COpTCMEHIB — y
mexax 50—100 mu (y 1esKuX CIOPTCMEHIB B YMOBAX CIIOKOIO 111 BETMYHUHU
cknagaotb 100—140 mn). IIpubauzno B 60% crnopTcMeHiB BeIUYHHA
XBUJIMHHOT'O 00’ €My KpOBOOOIrY Y CTaHI CIIOKOIO BiJINOB1/1a€ HOPMAJIbHUM
CTaHJapTaM, 3apEECTPOBAHUM Y 3JOPOBUX HETPEHOBAHUX JIOACH, B IHIIINX
CIIOPTCMEHIB 301IbIIIEHA, TPUYIOMY B JEIKHUX 3 HUX 3Ha4HO — 110 8-10 11/XB.
Taxe 301bIIIEHHST HAWYACTIIIE CIIOCTEPIra€ThCsS Y CIOPTCMEHIB BUCOKOTO
3pocty. bpagukapisi B CiopTcMeH1B MOXKe OyTH Ha/I3BUYAHHO BUPAKEHOIO —

10 29-34 yn/xB (M3pasnsp), 1110 3amnobdirae “3HOITYBaHHIO M1OKapay .

OyYHKI[IOHAJIbHI XapaKTEPUCTUKH CEPLEBO-CYIMHHOI CHUCTEMH OCOOJIUBO
JEMOHCTPATUBHI NpU (PI3UYHOMY HaBaHTaKeHHI. Tak, y BHCOKOKBaIi(hiKOBAHUX
cnoptcMeriB YCC miaBuniyerbest 10 185—200 ya/xB, B OCHOBHOMY 3a paxyHOK
pizkoro BkopoueHHs (y 20—30 paziB) (a3u 130BOTIOMETPUYHOIO CKOPOUYECHHS.
VY napuuii 06’eM kpoBi 3poctae 10 150—200 mi1, XBUTUHHUK 00’€M KPOBOOOITY —
1o 25—40 n/xB (3apeecTpoBaHi HaBITH BEIWYWHU, PiBHI 42 J1/XB).

[TokazHuKH @yHKYyiOHATLHO20 cmany apmepianbHuXx cyOuH y CIIOPTCMEHIB,

K TPaBWIO, BIANOBIAIOTh BIKOBUM cTaHgaptaMm. I[Ipore mpu Qizuunomy



HAaBaHTAKCHHI apTepiadbHUN iMmenaHc (“BXIAHUWI™ OMip aopTH) 1 €IACTHYHICTH
CY[IMH MiJBUINYIOTHCS, Y TOW 4ac sK nepudepuyHuil omip majae maibke B TpHU
pasu. 3HWKEHHS epu(PpEepUIHOTO OMOPY MPUBOIUTH 0 30UIBIIEHHS KPOBOOOITY y
Kamnuisipax, MIJBUIIEHHS €JIaCTUYHOTO ONOpPY MPUCKOPIOE KPOBOOOIT MO BETUKHUX
CyIMHaX, a JeSKUH PICT apTepiaibHOrO IMIIEIAHCY CIpHUI€E OUIbIT €hEKTUBHOMY
CTIOPOKHIOBAHHIO IITYHOUKIB CEpIIs.

[Toka3HUKH CEpIIEBO-CYIMHHOI MisTTBHOCTI YacTO BUKOPHUCTOBYIOTH SIK
KpuTepii aJeKkBaTHOCTI (I3UYHMX HaBaHTaxeHb. [Ipu 1bOMY BpPAXOBYIOTh
30ubieHHss YCC Oe3nocepeHbO MiJ 4Yac BUKOHAHHS (PI3MYHUX BIOpPAB, YU
XapakTep BIAHOBJIEHHS IOTO MOKA3HMKA MICHS iX 3aBepUIeHHS. 30Kpema, ICHYe

KUTbKa IMIXO0/dIB 10 Bu3HaueHHIO MakcuMaabHOro YCC y 3al1eKHOCTI Bij BIKY:

Bik, p. | Makc. UCC, ya/xB.
I'ytbKO CononkoB | Ko

(i yag
TpEH. )

20 140-170 140 190

25 166 -

30 162 130 185

40 150 125 170

60 130 110 160

OxpiM TOro, ICHYIOTH (opMynu s po3paxyHkKy wmakcumaibHoro YCC 'y
3aNeXHOCTI BiJ BIKY JoauHu. Tak, 3a nanumu ['yreko UY.Y. makcumansne UCC
CJIIJT pO3PaxoOBYBaTH 32 TAKUMU (HOPMYJIaMHU:
o Jlna cnopremeniB UCC = 220 — Bik (pokn)
o Jlna nerpenoBanux YCC = 200 — Bik (pokn)
e Jlns oci0, mo BigHOBMIOIOTECA: UCC = 190 — Bik (pokn).
UCC minx yac 3aHSTh MOBUHHA 3HAXOJUTHUCH Yy Miana3oni 60-75% (3a gesskumu

aBTopamu — 710 85%) Bi OTpUMaHUX 3Ha4eHb MakcuMaabHOro YCC.



3. Mexanizmu aganTamii 10 Qi3 MUHUX HABAHTAKEHb TMXAJIbHOI CHCTEMU

Jlnst cropTcMeHiB, Ta JIOAEH, IO PEryIspHO 3alMaroThCAd (I3SUIHUMHU
BIIpaBaMH, XapaKTEPHUMHU € PO3MIUpPEHI (YHKIIOHATBHI MOMXJIMBOCTI AUXATbHOT
cucteMu. BOHM BMHUKAIOTh BHACIIIOK MOP(OJIOTIYHUX Ta PYHKIIOHATHHUX 3MIH
B OpraHax JHMXaHHS. 30Kpema, Oiabllla BUTPUBAIICTH 1 CHJIA JUXAJTbHUX M’ S31B
(cmoptemenu 3natHi miaTpuMmyBatu XOJl Ha piBHI 80% BiJ MaKCUMyMY TPOTSATOM
11 xB., a HETpeHOBaHI — JuIle 3 XB.); MiJIBUIIECHA €IaCTUYHICTb JIETE€Hb 1 TPYIHOI
KJIITKH, 3HWKEHUU OMIp MOBITPOHOCHMX HUIAXIB. I[i BIUIMBOM CHCTEMAaTHYHUX
Gi3MYHUX ~ HABaHTAaXXEHb  TOBIIMHA  albBEOJSPHO-KATIULIPHOI ~ MeMOpaHu
3MEHIIYETHCS, IO CYMPOBOIKYETHCS 30UTbIIEHHIM MU Y31iMHOI 31aTHOCTI JIeTeHb

(Macoppa).

CrnopTcMeHHM XapaKTepU3YIOThCS TEBHUMHU OCOOJMBOCTSMH TOKA3HUKIB
JTUXaTbHOT CHUCTEMH. 30KpeMa, y CHOPTCMEHIB NOMYIICHICMb 80UXY Nepesullye
(inomi B 1,2—1,4.pa3u) MOTYXHICTh BUAMXY. Y crnopTcMeHiB BennunHa KEJI
KOJIMBAETHCS B HAJI3BUUAWHO MIMPOKUX Mekax — BiJ 3 10 8 j1. OnucaHo BUMAIKU
30utbiieHHs JKEJI y yonoBikiB 10 8,7 1, y xxiHOK — 10 5,3 1 (B. B. Muxaitnos).
3aranomM, s CIIOPTCMEHIB OaraThOX cHeliali3aliil XapakTepHEe MepeBULIECHHS
BennunHn paktranoi JKEJI Ham 3HaueHHsmu HajnexHoi JKEJI (HXEID). VY

MapadoHIIB Ta OITYHIB Ha JOBT1 JUCTAHIII Take IMepeBUIeHHS qocsrae 15-25%.

CmiBBignomenns ¢opcoBanoi XKXEJI 1 XKEJI y cmoprcmeniB wacto pocsrae
Brucokux BennunH (80-85%) Lle 3ymoBiieHe THM, 1110, HE3BKAIOYHN HA YKOPOUCHHS
TPUBAJIOCTI IUXAJTBLHOT'O IUKITY TIPH M'sI30B1 poOOTI, TUXATbHUN 0OCAT MOBUHHUN

OyTu 30uTbLIEHUH Y 4—6 pa3iB y MOPIBHAHHI 3 JAHUMU CIIOKOIO.

Y chnopTcMeHiB B yMoOBax CIOKOW .jeeenesa eenmunayis (XOJ[) abo
BIJIMOBIa€ HOPMaAIbHUM cTaHaapTaM (5—12 11/xB), abo Tpoxu mepeBepiye ixHin
piBerb (18 n/xB 1 Ouibmn). BaxnnBo BiA3HAYUUTH, IO JIET€HEBA BEHTHJIAIIS
30UIBIIYEThCS 32 paxyHOK nornudienHs Bauxy (50-55% JKEJI), a ve 3a paxyHoK
JacTOTH JWXaHHS, SKa B CTaHI CIOKOK HWXYa, HDK Yy HeTpeHoBaHUX. llpwm
MaKCUMaJbHIM M'30Bili pOOOTI JITEHEBAa BEHTHUIAINS MOXE JOCSITaTH 3HAYHHUX

BEJIMYMH: ONMCAHUN BUMAIOK, KOJIU BoHA nopiBHioBana 220 i/xB (HoBakkw).



Huxaneruii 06’em y CIIOPTCMEHIB y’)K€ YacTO BUSBISETHCS 30UTBIICHUM,
Moxe gocsratu 1000—1300 mur. [Tig gac ¢pi3nIHUX HaBaHTaXXEHb Y CIIOPTCMEHIB 3
(h1KCOBaHOIO YaCTOTOI AMXaHHS (HANPUKIIAJ, Y BECISPIB) AUXATbHUN 00’ €M MOXKE
Jocaratd KojocanbHuX BenuuuH — 4,5-5,5 n. Ilpu QizuyHOoOMy HaBaHTa)KeHHI
4acToTa JUXAHHS 30UIBIIYETHCS MPOIOPIIIHHO 10 11 MOTYKHOCTI, Hocsararouu 50-70

III/IKJ'IiB Y XBUJINHY.

@di31yHI HAaBaHTAXXEHHS BHUCTYMAIOTh OJHUM 13 HaWOUIbII aJeKBaTHUX
CTUMYJATOPIB AUXaHHs. B akTuBalii AMXaHHA MiJl YaC BUKOHAHHS (PI3MYHUX BIIPaB
O4YEeBUAHO, OEPyTh y4yacTh HEPBOBA Ta TyMOpalibHa CHCTeMH peryisnii. Bxman ix
HEOJIHAKOBUH Ha TMOYATKY 1 B KIHI[I BIIPaBU, a TAKOXK, OUYEBHUIIHO, 3aJCKUTh Bif ii
noTyxHocTi. Ha mouaTky BOpaBu MOMIPHOI TMOTYKHOCTI BIZOYBA€THCS pI3Ke
3pOCTaHHsS JIETEHEBOI BEHTWIIAII, SKE€ Hajgadli 3MIHIOETHCS IMOBUIBHIIITAM
3pOCTaHHSIM, SKE€ TPUBAE€ TMPOTATOM KIUIBKOX XBHWJIMH JI0 JIOCSTHEHHS HOBOTO
crifikoro crany. Ha mymky [emxkypca i3 cmiBaBT. (Dejours et al, 1963-1967),
IIOYaTKOBE TIOCWJICHHS JWXaHHS 3YMOBJICHE HEPBOBUMH YMHHHKAMH, OCKUIBKH
BUHUKAE 1€ ]0 MOMEHTY MOKJIMBOTO HAIXO/KEHHS TYMOPAJILHUX PEryJIsTOPIB i3
npaimrorounx M’s3iB. daza MOBUIBHUX 3MIH MOXKE 3YMOBIIOBATHUCH 3POCTaHHSIM
HAJIXO/DKEHHS TYMOpaJbHUX YMHHUKIB /0 TEBHUX opraHiB-mimeHei. Llg ¢aza

HA3WBAETHCS TYMOPAIBHOIO (Pa3010 PEryIIsIlii JUXaHHS.

Bucoki MOXIHMBOCTI CHCTEMH 30BHINIHBOTO JIUXaHHS CIIOPTCMEHIB

320€31euyIOThCS TAKMMHU 3MIHAMU

e Oumpmumu Ha 10-20% nereneBumu 06’emamu, 30kpema JKEJI (mo 9 n),
HACJIIIKOM 4YOTO € OUThIINN AuXaIbHUN 00’ eM npwu TiH sxe Y/JI;

® 3HAYHOK BUTPHUBAIICTIO AuxaibHOro anapary (80% Bix makcumymy — 11
XB., @ HETPEHOBaH1 — JuIie 3 XB.);

e OlibIIa BUTPUBAIICTS 1 CHJIa JUXAIBHUX M’ SI31B;

® TIIJBHINECHA CIIACTUYHICTD JIET€Hb 1 TPYIHOI KIIITKH;

® 3HIDKEHUH OMip MOBITPOHOCHUX IIISIXIB;

® IIIIBHINCHHAM ¢(DEKTHBHOCTI JIET¢HEBOI BEHTHIIAIIIT,

e 30UIBIICHHSIM TU(PY31HHOT 3JaTHOCTI JIETCHb.



[TinBuIIeHa 31aTHICTH TPAHCIOPTYBATH KHUCEHb CUCTEMOIO KPOBI 00yMOBIIEHA

IePEBAKHO TAKUMHU 3MIHAMM:

® 3pocTaHHS 00’eMy IUPKymO04uoi KpoBi (mo 20%), mo 3abe3medye
BHIIUN [ICHTPAIbHUN 00’ €M KPOBIi, 30UIBIICHHS CUCTOJIIYHOTO 00’ €MY;

® KOHIICHTpAIlil €PUTPOIUTIB 1 TEMOTIO00IHY MPAKTUYHO HE 3MIHIOETHCA,
ayie 'y 3B’S3KYy 13 30UIBIICHHSIM 00’€MY IUPKYJIIOI0YOT KPOB1 3arajbHUMA
BMICT iX 3pocTae (y HETpEHOBaHHUX YOJIOBIKIB remoriiooiny — 10-12 r/kr,
a 'y craepiB — 13-16 r/kr);

® MCHIIWK BMICT JIaKTaTy, OOYMOBIIGHHH TakuMH (pakTopamMu — M’s3H
CIIOPTCMEHIB TIPOJIYKYIOTh MECHIIIE MOJIOYHOI KHCJIOTH, TNPHUIIBUIIICHE
BIIPAIlbOBYBAHHS KHUCHEBOTPHCTIOPTHOI CUCTEMH, TOCHWIICHA YTHITi3allis
MOJIOYHOI KHCJOTH Yy TIPAIIOI0OYMX M s3aX, 3HWKEHA KOHIICHTPAIIis

BHACIIJIOK OUIBIIOr0 00’ €My ITUPKYIIOKY0i KPOBI.

Knacudikauis pe3epsiB opranizmy

@izionoriyHui pe3epB opraHizMy abo HOro CUCTEMH YU OpraHy Moxe OyTu
KUTBKICHO OXapaKTEePU30BAaHUU AK PI3HUIIS MK MaKCHUMaJIbHO MOXJIMBUM pPIBHEM
ix pyHKIIIOHYBaHHS 1 piBHEM (YHKIIIOHYBaHHS B YMOBaX BiJJHOCHOTO CITOKOIO.

Pe3epBu opranizamMy TmoNsATarOTh y 3MiHI IHTEHCHUBHOCTI 1 IIBHJKOCTI
NPOXOJKEHHSI €HEPreTUYHUX 1 MIACTUYHHUX MPOLECIB, y MIABUIIEHHI (PI3UYHUX 1
NCUXIYHUX SAKOCTEH, Yy MOCHIZOBHIN MOOUTI3alli pe3epBiB PI3HUX ELIENOHIB, Y
3JIaTHOCTI /10 TIOSIBU HOBUX 1 BIOCKOHAJIEHHS CTAPUX PYXOBUX HABUKIB.

@DyHKITIOHATbHI pe3ePBU OPTaHi3My BKIIOYAIOTh

e OloXIMIYHI,

e (h1310JI0T1YHI,

® CIIOPTUBHO-TEXHIYHI

® CUXIUHI (NCUXONO2TYHI) PE3EPBHU.

Bouu QopMyroTh ckinagHy lepapxidHy CHCTEMY, Yy AKId (yHIaMEHTOM
BUCTYMalOTh O10XiMiUHI, @ BEpPIIMHOI0 — TICUXOJOriuHi pe3epBu. Cucrema

Ol0XIMIYHUX pe3epBiB 3abe3neuye (yHAaMEHTAIbHI MPOIECH O10€HEPTEeTUKH 1



roMeocTasy, CHOpsSIMOBaHI Ha  MHIATpUMaHHS  (YHKIIOHYBaHHA  CHCTEMU
¢izionoriyHuX pe3epBiB. Y TOM ke Yac cuctema (i3i0oNOTIYHUX pE3EpBIB
HEHUPOryMOpAJIbHUM  IIJIIXOM  PEryJio€ pPiBeHb (DYHKI[IOHYBaHHS CHUCTEMU
O10XIMIYHUX pe3epBiB. Dizion02iuHi PE3CPBU € CTPHUIKHEM I11€1 CUCTEMH, OCKUIBKU
BCl pemTa pe3epBU TPOSBIAIOTHCS 1 PO3rOPTAIOTHCS camMe Ha  PiBHI
¢GyHKIIOHYBaHHS (i3lonoriyHuX cucreMm. llpu mpboMy cucTeMa MCHUXIYHUX 1
CHOPTUBHO-TEXHIYHUX pPE3EPBIB (PYHKIIOHYE HA OCHOBI (P1310JIOTTYHUX PE3EPBIB,
OCKIJIbKM BOHHM 3 OJHOr0 OOKYy 0a3yroThCsA Ha JISJIbHOCTI HEPBOBOI CUCTEMH, a 3
1HIIIOrO — PO3BUBAIOTHCS 1 (POPMYIOTHCSI HA OCHOBI COLIIaIbHOT MOTHBALLI1.

Dizionociuni  pezepsu MOXKHA PO3TIATATH  SIK  3a  (DYHKYIOHATIbHUMU
cucmemamu (CUCTEMa opraHizailii pyxiB i CUCTEeMa MiITPUMAHHS TOMEOCTa3y), TaK
132 pe3epBaMu okpemux opeanis (cepie, JiereH1) yu cucmem opeanie. P1310710TTYH1
pe3epBU MOXKHA Kilacu(iKyBaTH Ha:

® pe3epBU PO3BUTKY (DI3UUHUX SAKOCTEH (CHIIH, IIBUIKOCTI 1 1H);

® pe3epBH, IO BKIOYAIOTHCA IPU POOOTI PI3HOT MOTYXKHOCTI (Makc.,

cyOMakc. 1 1H.);

® pE3EepBU MO YEPrOBOCTI BKIFOUEHHS (EIICIIOHN).

PesepBu nepuioeo ewenony BKIIIOUAIOTHCS MiJT 9ac MOBCAKICHHOT AisITHOCTI
MiJ BIUIMBOM CHUCTEMH YMOBHHMX 1 Oe3ymMOBHHMX peduiekciB. PesepBu dpyeoco
eulesl01y BKIIFOYAIOTHCS Mijl Yac TPEHYBaHb 1 3MarajibHO1 JISIbHOCTI, i/l BILTUBOM
TUX CaMuX CTUMYJIB, 10 SKUX JOJA€ThCA €MOIliHa cTumMmymslis. PesepBu
Mpemvo2o ewlelony 3alifHl JIMIIE y eKCTPEMAIbHUX CUTYallisX, 1 3alyCKaloThCs
O0e3yMOBHUMH peduiekcaMu 1 TYMOpPaJIbHUMH MEXaHI3MaMH, IO BKJIIOYAIOTHCS
TUIBKH NPU OOPOTHO1 32 KUTTSL.

Cucrema (pi31010TYHUX pE3epPBIB MOKE OYTH PO3iIEHAa HAa KUIbKA OJIOKIB:

® OJIOK CEHCOPHUX CUCTEM;

e (JIOK opranizalli pyxoBoi JisUIbHOCTI;

OJIOK peryssiilii ToMeocTasy;

OJI0K pearnizalii pyxiB.



Anami3 niana3oHy (yHKLIIOHAJIBHUX pPE3EpPBIB OpraHizMy 3HIHMCHIOETHCS
METOIAOM (DYHKYIOHANbHUX Npo6 — ITHTEHCUBHUX KOPOTKOTPHUBAIUX 1 YITKO

JO30BaHUX HABAaHTAXXCHD.
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