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Badoan tarbiyasi vo idmanla masgul olan saxslords tibbi-bioloji nozaratin miiasir tocCrii-
basinda organizmin toxminan siibut edilmis funksional vaziyyatinin Saviyyassinin va onun
uygunlagma imkanlarinin, hamginin badan torbiyyasi vo idman talimlorinin tasiri ilo bagh
patoloji vaziyyatin vo patologiya gabagi inkisafin ilkin olamatlorini miisyyonlosdiran funk-
sional diagnostik metodlar miihiim yer tutur.

Idmangcilarin iirok-damar sisteminin voziyystinin fiziki isgérmo gabiliyyatinin se-
viyyasini mohdudlasdiran on vacib amillordon biri kimi giymatlondirilmasi siibhasiz
ohomiyyat kasb edir (1, s.40). Urok vurgular: organizmin funksional vaziyyatinin hossas vo
informativ gostoricisi kimi ¢ixis edir ki, bu da onun 6l¢iilmasini fizioloji todqiqatin avazsiz
elementino gevirir (2, s.114-116). Funksional testlordon istifado edorok fiziki mosqglarin
organizma tasirini miioyyan etmok miimkiindiir ki, bu da fiziki yiiklorin dozalanmasina, onun
fordilogsmasine va optimalligina shamiyyatli doracads komoak edir (3, 5.62; 4, 5.503).

Fiziki isgérmo gabiliyyati orqanizmin bir ne¢o sisteminin, xiisuson iirok-damar, tonof-
fiis, gan, sinir sistemlorinin va s. funksional gostaricilorindon ibaratdir (5, s.192). Fiziki isgor-
ma gabiliyyatini miiayyan edon niimunalora Harvard step-test daxildir (6, s.208). Olds olunan
naticalor mosqgi vo miiollima idmanginin timumi fiziki isgérmo gabiliyyatini, onun d6ziimlii-
yiinii va tirok-damar sisteminin toklif olunan yiike cavabini bilmoak imkani verir, bu da 6z nov-
basinds ona talim-tohsil prosesini tonzimlomoys kémok edocokdir (4, $.503). Fiziki isgdrmo
gabiliyyati — organizmin miixtalif sistemlarinin vo ilk névbada qan dévrani aparatlarinin mah-
sullarin1 giymotlondirmoys imkan veran ayrilmaz bir gostoricidir. Yiiksok intensivliklo yerino
yetirilon xarici mexaniki islorin miqdart ilo birbasa miitonasibdir (6, 5.208).

Yuxarida gostarilonlori nozars alaraq hazirki isin asas moqsadi idmangilarda va geyri-id-
mangilarda magqdon avval va sonra iirok-damar sisteminin vaziyyatini todgiqi olmusdur.

Todgigatlarlarda Azorbaycan Dévlet Bodon Torbiyssi vo Idman Akademiyasimnin
basketbol lizra y1igma komandasinin iizvii olan 10 idmangi istirak etmisdir. Moasgalo stajlart 7
ildon 12 ilo godor olmusdur vo yaslari 18-25 olan tolobolordir. Urok-damar sisteminin
funksional durumunu giymatlondirmak {igiin funksional prob olan Harvard testindoan istifads
edilmigdir. Bu testin mahiyyoti ondan ibaratdir ki, idmang¢1 dagigods 30 galxma (120 addim)
etmoklo 5 doq miiddatinds hiindiirliiyii 50 sm olan pillani tokrar qalxir.Hor bir galxma-enmo 4
addimdan ibaratdir: 1-ci addim — sag ayagi pilloya goymag, 2-ci addim — sol ayagi, 3-cii adim
— sag ayag1 dosomoya qoymaq, 4-cii addim — sol ayagi dosomoyo qoymagq; Urok-damar sis-
teminin yoxlanilan yiiko qars1 reaksiyasi Harvard step testinin indeksini (HSTI) nozoro
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almagqla, iirok vurgularin say1r (UVS), arterial tozyiq (AT), eloca do sistolik (SAT), diastolik
(DAT) va nabz tazyiglarino (NT) va orta toziq (AQTorta) 95asan toyin edilmisdir.

Testin naticalori sorti vahidlorlo Harvard Step Testi Indeksi (HSTI) kimi oks olunmagla
asagidaki diistiirla hesablanir. Formula 2.1.

HSTI=t x 100/(f2 +f3 +f4) x 2 (2.1)

Burada, t — fiziki yiiklonmanin isin icra middati (san.), f1, f2,f3 iso 2-ci, 3-cii, 4-cii bar-
pa dagigalorinin ilk 30 saniyssindaki UVS-dir.

Hesablama ficiin diisturlar:

1. Nabz tozyiqi: NT = CAJl — AL (2.2)

2. Orta tozyiq. Formula 2.3:

AQToa = DAT+ (SAT — DAT) (2.3)
3

Hazirda badon torbiyasi vo idmana maragin artmasi soraitindo tirok-damar sisteminin
fiziki foaliyyato uygunlagdirilmasi probleminin aktualligi idman fiziologiyas: sahasinds
calisan miitoxassislori vo Klinisistlori hayacanlandirmaya bilmoz. idmanla masgul olan vo
olmayan insanlarda morkozi hemodinamikanin gostoricilori 1 va 2-ci cadvallords togdim
edildi. Biitiin yas moarhalalorinds idmangilarda iirok vurgularimin sayr toloboloro nisbaton
ohamiyyatli doracads asagi olmusdur (P<0,05), bu da tirayin xronotrop funksiyasinin yasa va
fiziki hazirhga qonaotini oks etdirir. Sistemli idman mosqlorinin tosiri altinda tirok
vurgularmin say1 yavaslayir, bu da {iroyin avtomatizm funksiyasina parasimpatik tasirlorin
artmasi ilo alagalondirilir (7, 5.65-67).

Fiziki foaliyyatin tosiri altinda, yasindan va idman hazirliginin daracasindan asili olma-
yaraq {irayin Xronotrop reaksiyasi artdi. idmanla mosgul olmayan talobalords iirok vurgula-
rinin sayinin artimi 51%, idmangilar isa - 30% toskil etmisdir. idmangilarda yiika cavab olaragq
fizioloji doyisikliklor daha az ifads edildi. Bunu idman tirayinin struktur xiisusiyyatlori ilo
izah etmok olar (8, 5.322).

Istirahot zaman1 qan tozyiginin soviyyoesini dyranorkon mosq etmis idmangilarda vo
idmanla mosgul olmayan tolobolords sistolok arterial tozyiq (SAT) baximindan ohomiyyatli
forglor askar edilmomisdir. idmancilarda diastolik arterial tozyiq (DAT) har iki fonn grupunda
tolobalora nisbaton shomiyyatli dorocods asagi idi. Idmangilarda fiziki yiike garsi cavab olaraq
SAT-ds fizioloji dayisikliklor hor iki yas qrupunda masq kegmomis soxslora nishoton daha az
Nazars garpir.

Beloliklo, 18-21 yashi idmangilarda gan tozyiqinin artmasi 17%, eyni yasda olan
tolobalords — 22%, 22-25 yaslilarda miivafiq olaraq — 12% vo 24%, 18-21 yash talobalords
fiziki yiiko cavab olaragq gan tozyiqi bir gador, homyasid idmangilarda iss ilkin saviyysnin
10%-o godor azald:.

Saglam gonclordo orta arterial tozyiq normal olarag 80-90 mm c.s. (9, s.312). Bizim
todqiqatlarimizda istirak edonlordo yasindan vo hazirliq dorocesindon asili olmayaraq
normadan yiiksok olub.

Hor iki yas qrupunun tolobolorinds askar olunan orta arterial tozyiq (ATora) 100 mm c.s-
don yuxari olub ki, bu da hipertoniyanin yaranmasi ii¢iin risk faktoru sayila bilar.
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Cadval 1.
18-22 yash oglanlarda moarkazi hemodinamikasinin gostaricilori (M+m)
Yas, illor 18-21 forglarin
- tibarlilig
Sakit halda Fiziki isdon sonra ctibartiust
gruplar
Gostaricilor tolobolor Idmancilar | tolobolor idmangilar
UVS say/doq 74,88+1,79 60,03+1,59 | 110,36+2,69 | 78,09+2,11 2-1; 4-3
SAT, mmc.s. 129,41+2,63 | 125,05+3,41 | 161,39+2,19 | 147,05+3,19 | 3-14-2 4-3
DAT mmc.s. 86,49+0,58 77,89+0,81 | 85,02+1,54 | 70,21+0,79 4-3; 4-2; 2-1
NT, mmc.s. 43,62+1,51 47,21+1,52 | 74,19+£1,35 | 77,79+1,29 3-1; 4-2
AT orta, mmc.s. | 101,71+1,46 | 93,79+1,81 | 110,39+2,04 | 95,58+1,88 1-3; 2-1; 4-3
SH, ml 57,93+1,73 66,04+£1,69 | 73,67+1,71 | 85,91+1,82 3-1;4-2; 4-3; 2-1
GMH, | 4,39+0,19 4,03+£0,22 8,18+0,21 6,84+0,21 3-1; 4-2; 4-3
I, s.v. 96,59+2,08 76,07+1,46 | 176,82+2,29 | 115,19+2,07 | 2-1;4-3; 3-1; 4-2

Qeyd: Qruplar arasinda forglarin ahomiyyati qiymatlondirilmisdir (P<0.05).
UVS — iirak vurgularimn say1; SAT — sistolik arterial tazyiq; DAT — diastolik arterial
tozyiq; NT — nabz tazyiqi; ATora — arterial tozyiq orta; SH — sistolik hacm; GMH — ganin
maksimal hacmi; IT — ikigat istehsal.

Urak foaliyyatinin ozolo yiiklorina uygunlasmasinda iirok vurgularinin say1 vo gan toz-
yiqi ilo yanasi, basqa bir hemodinamik gostarici - sistolik hacm (SH) do istirak edir.
Hor iki yas qrupunda idmangilarda SH talobolora nisbaton daha yiiksok olmusdur vo

bozi alimlorin (10,5.12) molumatlar ilo dst-listo diisiir, hansilar ki idmang1 olmayanlarla
miiqayisado masq edanlorda SH saviyyalarinin daha yiiksak oldugunu geyd edirdilor. 18-21
yash tolobolordo masqdon sonra SH-nin artimi 26,4%, bu yasda olan idmangilarda iso 30%
toskil etmisdir. 22-25 yasl gonclordo SH-nun artimi mogq etmis gonclords 26,6%, idmanla
mosgul olmayanlarda 34,8% toskil etmisdir. 22-25 yash tolobalor vo idmangilar qrupunda
fiziki yiiko qarst cavab olaraq qanin maksimal hocmindo (QMH) doyisikliklorin on yaxsi
variant1 geyd edildi.

Cadval 2.
22-25 yash ganclarin morkazi hemodinamikasi gostaricilori (Mzm)
Yas, illor 22-25 forglarin
Sakit halda | Fiziki isdon sonra etibarlilig:
gruplar
toloboalor Idmangilar toloboalor idmangilar

Gostaricilor
UVS say/doq 72,78+1,81 59,01+1,52 106,01+1,58 | 75,19+1,41 2-1; 4-3; 3-1; 4-2
SAT, mmc.s. 132,09+1,99 | 128,91+1,69 | 162,29+2,28 | 144,58+2.11 | 3-1; 4-2; 4-3
DAT mmc.s. 87,89+2,82 80,29+2,71 85,19+1,59 70,11+1,01 4-3; 2-1
NT, mmc.s. 43,09+1,92 48,11+1,42 77,09+1,61 71,21+1,08 3-1; 4-2
AT orta, mmc.s. | 100,62+1,59 | 94,11+1,79 110,79+2,18 | 94,69+2,04 3-1; 4-3
SH, ml 55,26+1,49 63,71+1,58 74,39+1,37 80,29+1,61 3-14-2
GMH, | 4,11+0,121 | 3,69+0,19 7,09+0,19 6,07+0,18 3-1; 4-2; 4-3
ii, 5.v. 9550+1,43 | 7419158 | 174,19+2.37 | 109,71%2,15 | 2-1; 4-3; 3-1; 4-2

Qeyd: Qruplar arasinda forglarin ahamiyyati qiymatlondirilmisdir (P<0.05).
UVS- iirak vurgularimin sayi; SAT — sistolik arterial tozyiq; DAT — diastolik arterial
tozyiq; NT — nabz tazyiqi; AT orta — arterial tazyiq orta; SH — sistolik hacm; GMH — ganin
maksimal hacmi; IT— ikigat istehsal.
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QMH-nin artmasi iirok vurgularinin saymin orta doracads artmasi ilo miisayist olundu,
bu da tirayin hiperfunksiyasinin izotonik néviine uygundur va fiziki gorginlik zamani tirok
foaliyyatinin ganastinin an vacib olamatlorindan biri hesab olu-nur. 18-21 yaslarinda har iki
grupda QMH daha ohamiyyatli dorocods artir, lakin bu artim, asasen, iirok vurgularinin
saymin artmasi sobabindan bas verir (10, s.12).

Hemodinamik funksiyalarin tomin edilmasinds tiroyin mexaniki foaliyysti miithiim yer
tutur. Onu giymatlondirmok iiciin Robinson indeksi va ya “ikiqat istehsal” (if) istifada olunur.
Urayin artan enerjisi 1I > 100 ilo gostorilir (11,5.41-45). Arasdirmamiza goro tolobolor vo
idmancilarda Ii-nin doyori 100 sorti vahidden asag: olur.

Hor iki yas qrupunun talobalorinds miokardin oksigena qarsi tolobatinin artimini gostor-
di, bu da idmanla mosgul olanlarda sakit halda UVS vo Ii-nin gostoricilorin artmast ilo siibut
olunur. Bu da idmangilarda vo idmanla mosgul olmayanlara miigayisado qan dovrani
sisteminin nisbaton daha gonastcil islomasini gostarir.
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P.M.Bbaruposa, H.I'.'Mycrada3zane
HUccaenoBanne GpyHKIIMOHAJIbHOIO COCTOSTHHA HEHTPAJIbHONH reMOTHHAMHKH
Y CIOPTCMEHOB M JIUI] HE3AHMMAIOIIHUXCS CIIOPTOM
Pe3zome

C menpio uccnenoBaHus (PyHKIIMOHATHHOTO COCTOSHUS CEPACYHO-COCYIUCTON CHCTEMBI BBICO-
KOKBTM(UITMPOBAHHBIX 0aCKETOOIMCTOB MPOU3BOMIOCH H3MEPEHUE YaCTOThI CEPACYHBIX COKpaIle-
HUH, apTepUATBHOrO, CUCTOIUYECKOr0, TUACTOINYECKOTO, MyIHCOBOTO JABICHUS Y CIOPTCMEHOB U
JIUI] HE3aHUMAIOIIUXCS CIIOPTOM JI0 | mociie gusudeckoit Harpysku (I"apBapckuii cTen-TecT).
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BrisiBneHo yBenmdeHue MOTPeOHOCTH MHOKapAa B KHCIOPOJIE Y CTYACHTOB 00eNX BO3PACTHBIX
TPYIMI, O 9Y€M CBHUIETEIbCTBYET YBEIMUEHUE YaCTOTHI CEPACYHBIX COKPAIICHUH ¥ JBOWHOTO ITPOW3BE-
JICHVSI B TIOKOE€ y CIIOPTCMEHOB. JTO CBHUJIETEILCTBYET O TOM, UYTO CHCTEMa KPOBOOOpamieHus Oosiee
SKOHOMHUYHA y CIIOPTCMEHOB, YeM y HE3aHHMAIOIIUXCA CIIOPTOM. Pe3ynbTaThl ucciaeaoBaHusl MoKa3a-
T, 4TO Tocle (U3NYECKON HArpy3KH H3ydaeMble IOKa3aTeld CepAeYHO-COCYIUCTOW CUCTEMBI Y
CIIOPTCMEHOB U HE3aHUMAIOIIUXCS CIOPTOM 3HAYUTEIEHO OTINYAIUCE.

[Ipenmonaraercs, YTO U3MEHEHUS TIOKa3aTellel CepACYHO-COCYTUCTON CHCTEMBI B IByX 00cIe-
JlyeMBIX TPYTIIax CBsI3aHO C aJlanTalfeld OpraHn3Ma K TECTHPYIOIIEeH Harpy3Ke.

R.M.Baghirova, N.G.Mustafazada
Study of the functional state of central hemodynamics
in athletes and persons not participated in sports
Summary

In order to study the functional state of the cardiovascular system at skilled basketball players
made measurement of lung capacitry and respiratory rate before and after physical load (Harvard step-
test). The results of the study showed that after physical load in a state of fatigue, the lung capacity is
functionally reduced, and the respiratory rate increases.

An increase in myocardial oxygen demand was revealed in students of both age groups, as
evidenced by an increase in heart rate and double product at rest in athletes. This indicates that the
circulatory system is more economical in athletes than in non-athletes. The results of the study showed
that after exercise, the studied parameters of the cardiovascular system in athletes and non-athletes
differed significantly.

It is assumed that changes in lung capacity and respiratory rate are associated with adaptation
of the respiratory system to the test load.
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