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6D110100 — MeauruHaa

AKTYaJbHOCTH UCCJIEIOBAHUSA

CornacHO  COBPEMEHHOW  HMHTEpHpPETAI[Ud, BbBICOKOKBAIH(UIIMPOBAHHBIM
CIIOPTCMEH — 3TO 3/JI0POBBIN BHICOKOOPTaHU30BAHHBIA YEJIOBEK C BHICOKUM BOJIEBBIM
MOTEHIIUAIOM W CTOMKUM MOPaJIbHO-TICUXOJIOTUYECKUM YPOBHEM JKHM3HU. [l
COOTBETCTBHUS  TpPEOOBAHMSAM, MPEABSIBISIEMBIM K  CIOPTCMEHY  BBICOKOM
KBAIM(PUKALUU, JEHCTBYIONIUN CHOPTCMEH IIOCTOSIHHO YBEIWYMBAaEeT OOBEM U
WHTEHCUBHOCTh (DM3MUYECKUX HArPy30K, a TaKXkKe JIUTEIbHOCTh TPEHHUPOBOYHOIO
npoiiecca. C TUHAMUYECKUM YBEIMYEHHEM O0BbEMa M MHTEHCUBHOCTH CIIOPTHBHOM
TPEHUPOBKHU B OPraHU3ME BOZHUKAIOT MOPGOIOTrHUEeCKUE U PYHKIIMOHAIBHBIE CABUTH
HaIlpaBJICHHbIC HA MOBBIIMICHUS] PA0OTOCIIOCOOHOCTH CIIOPTCMEHA.

JlnutenbHble Qu3nyeckue Harpy3ku (GOpMUPYIOT afanTallMOHHbBIE MPOIIECCHI C
XapaKkTepHbIM SKOHOMHBIM (PYHKIIMOHMPOBAHUEM BCEX (PU3MOIOTHUUECKUX CHUCTEM.
Mexanu3M apantanuu B mponecce (U3HMYECKUX TPEHUPOBOK, OOECreynuBaeT
TPEHUPOBAHHOMY OPTaHU3MY YBEIUYUBATH (YHKIIMOHAIBHBIE BO3MOXXHOCTH C IEJIBIO
BBITIOJTHEHUS CBEPXUMHTEHCHUBHBIX (U3UYECKUX YyIpaxHeHuil. CorjacHO Teopuu
amantanuu P.M.baeBckoro, oCHOBHBIM ITOKa3aTelIEeM aJanTallMOHHOM CIOCOOHOCTH
OopraHuM3Ma  SIBJISIETCSA  CEPJCYHO-COCYAMCTasi  CHUCTeMa, OT  HUCIPABHOCTH
GyHKIMOHUPOBAHUS, KOTOPOU 3aBUCUT OalaHC OpTraHu3Ma.

CornacHo COBPEMEHHBIM aBTOpPAM, ISl BOSHUKHOBEHHUS «CIIOPTUBHOIO CEPAIA»
JIOCTATOYHO CUCTEMATUYECKU 3aHUMATHCS 10 5-7 4acoB B HEJENIO HAa NpoTskeHuu 90
nHed. Y OONBIIMHCTBA CIIOPTCMEHOB, BXONSIIMX B OJIMMIIMMCKUN pe3epB K 16-
JeTHEMY Bo3pacty (GopMupyeTcs (PU3HOJIOTHYECKOE CIOPTHUBHOE CEPIILE C
XapaKTepHBIMU  TIpU3HakamMu  runeptpoduu  muokapna. bomee  Ttoro, ot
HaMpaBJICHHOCTH  (U3MYECKUX  HArpy30K  pa3BUBAETCS  COOTBETCTBYIOIIAS
KOHIICHTpUYECKass WU OJKCIEHTpu4eckass runeptpodus wmuokapaa. CorjacHo
HCCIICIOBAHUSIM TI0 M3YYEHHUIO BoIpoca (U3MOJOTHYECKOr0 CHOPTUBHOTO CEpAlla,
nokKaszareiib TUNEpTpoPuu MHOKapAa SIBIASETCS TaKUM K€ TMPU3HAKOM BBICOKOM
TPEHUPOBAHHOCTH, KaK yMEHBIICHUE YacCTOThl CEPJACUHBIX COKpAICHUH U
apTepuaibHask TUTTOTEH3US.

OpmHako MO0 MHEHHUIO COBPEMEHHBIX aBTOPOB, B THIEPTPOPHUPOBAHHOM CEP/IIIC
npeo0iagaeT HampsHKEHHOE KpoBooOpamieHue, 3a CYET 4Yero (yHKIIMOHATbHBIC
BO3MOXXHOCTH CHOPTUBHOTO CEpAIE CTAaHOBITCS MeHee ycTohuuBbiMU. Ha
CETOMHSIIHUN JeHb TUNEpPTpodrs MHOKapAa SBISETCS OJHUM W3 TPEIUKTOPOB
UIIIEMUYECKON OO0JIe3HU cepila U 3aCTOWHON CEep/IeYHON HEIOCTATOYHOCTH, KPOME
TOr0o, YBEJIMYEHUE MacChl MHOKapJa C  XapaKTepHbIM  HeaJalTUBHBIM
PEMOJETUPOBAHUEM MIPEJCTABIIAET NIPEAUKTOP BHE3ATHON CEPACUHON CMEPTH.



HenaBHuii cuctemarnueckuii 0030p MoOKa3all, 4TO JTUTENbHAS TPEHUPOBKA 0e3
aJICKBaTHOTO BOCCTAHOBJICHMSI, MIPEpacIionaraeT pa3BUTHE HE TOJIBKO TUnepTpoduu
MUOKap/a, HO 1 MUOKapAHalIbHOro (pudbpo3a. MuokapauanbHbii GUOPO3 — CIOKHBIN
npoliecc yBeaudeHus: o0bEéMa KoJiJlareHa B MHOKapje, BCIEICTBUE IMOBPEXKICHUS
CEpACYHONM MBIIIIBI BO3HUKAIOIIMKA MPU BOCHAJIEHUU, PEMOAECIUPOBAHUU CEpALA B
OTBET Ha TUIIEPTOHUYECKYIO MEPETPY3KY WM UIIEMUIO MUOKApAA.

CornacHo Meta —ananu3zy 2017 roga npoBeeHHBIM ["apBapACKUM KIMHUYECKUM
HAay4YHO-HCCJICIOBATEIbCKUM  UHCTUTYTOM, Kojaupyembiii reHom ILIRLI(ST2)
SABJISIETCS MPOTHOCTUYECKUI HE3aBUCUMBIM CEpICUHBIM Onomapkepom
pPEMOJICTTUPOBAHUS W MHUOKapAHAIbHOTO (rbpo3a y TaIMEHTOB C CEpACYHOMN
HEJIOCTaTOYHOCTBIO.

ILIRL1 (ST2) — wumeH cymepceMeiicTBa peIenTopoB HWHTEpicikuHa 1,
MpEACTABIACT U3 cedsi peuenTop OEIKOBOW MPUPOMBI, CYIIECTBYIOIUIUNA B JBYX
nzodopmax, kak TpancmeMOpannbiii perentop (ST2L) um pactBopuMBIil perientop-
noymka (sST2). ST2L sBasercs npupomnou murangon st IL-33, oOpasyet
xomruieke 1L-33\ST2L, xoTophlit 00siaaeT KapAUOMPOTEKTUBHBIM JICHCTBHEM IS
CEplIEYHON TKaHM, MPEMSATCTBYS Pa3BUTHIO TUNEPTPOPUH MHUOKapAa W aronTo3y
KJIETKH, TakuM oOpa3oM yBenuuuBas aHTUuOporrueckuit sddexT maaHHOTrO
koMIiekca. Opnako pactBopumas wuzodopma sST2 — oOjagaeT MOJTHOCTHIO
MPOTUBOIONOKHBIM 3 dexrom, SST2 sBisasach goBymkon mis [L-33 u npuBoguT K
rurnieptpoduu, 1 Gudpo3y MUOKapja, ¢ MOCICAYIONIEH TuIaTalue moJocTen cepia
U CHIKEHHEM COKpaTuTeNbHoU criocooHoctu JDK.

Ha cerogusimaunii  genp IL1RLI(ST2) cuuTaeTcs HOBBIM — MapKepoMm
HEOJIaroNpUsITHBIX CEPJICUHO-COCYAUCTBIX COOBITUI U KOPOHAPHBIX HAPYIICHUH Y JIUIL
C TOBBIINICHHOW HArpy3koil Ha CEpACYHO—COCYAUCTYI0 CHUCTEMY U CepAeUYHOI
HEJIOCTATOYHOCTH.

B cBsA3u C BbIIE U3JI0KEHHBIM, JAHHOE MCCIECIOBAHNE HANPABICHO HA PAHHEIO
JUArHOCTUKY MNATOJOTHYECKUX COCTOSHUM CEPACYHO—COCYAUCTOM CUCTEMBI, ITyTEM
ompeneneHuss KoHueHtpauuu pactBopumoro ILIRLI(ST2) u xomriiekcHOTro
oOcCJieIOBaHMs CEPJIEYHO—COCYIUCTON CHUCTEMBI Yy CIIOPTCMEHOB, 3aHWMAOIIMXCS
eAMHOOOpCTBAaMHU. AKTYallbHOCTh UW3Yy4YEHHE JaHHOW TpoOJeMbl Ha JHIaX,
3aHUMAIOIIUXCS] €IMHOOOPCTBAMHM, CBSi3aHA C TE€M YTO, €IUHOOOPCTBO SIBIISIETCSA
HauOoJee momysipHbIM BUIOM criopta B Pecniyonmke Kazaxcran (PK).

Hean

OnTUMHU3UPOBATH PAHHIOIO IUATHOCTUKY MATOJOTUUECKUX COCTOSTHUN CEpACUHO-
COCYJIUCTOM CUCTEMBI Y CIIOPTCMEHOB, 3aHUMAIOIITUXCS €TMHOOOPCTBaAMU.

3agaum uccae10BaHuA

1. N3yuynTh MUPOBOM ONBIT AUATHOCTUKUA TATOJIOTUYECKUX COCTOSHUM
CEPJCYHO — COCYJIUCTOMU CUCTEMBI Y CIIOPTCMEHOB BBICOKOM KBaIM(UKAIUH.
2. OneHuTh QyHKIMOHATBLHOE COCTOSIHUE CEPACYHO — COCYIUCTON CUCTEMBI

y CIOPTCMEHOB BBICOKOW KBaJM(PHUKAIMK, 3aHUMAIOMIMXCA €IUHOOOpCTBAMHU Ha
OCHOBE  DJIEKTPO-dXOKapauorpaduyeckux  MokaszaTreleil ©U  0COOCHHOCTEH
BETETATUBHOTO, TICUXOAIMOITMOHAIBHOTO CTaTyca.

3. OnpenenuTh KIMHUKO — MPOTHOCTHYECKYIO 3HAUYMMOCTH PACTBOPUMOM
dopmber ILIRL1(ST2), kak Mapképa cepie4HON HEIOCTATOUYHOCTH, THIEPTPOOUU U



¢bubpo3a MUOKapaa MpH paHHEH MUATHOCTHKE MATOJIOTHYECKUX COCTOSTHUM Cep/IeIHO
— COCYJUCTOM CHUCTEMBI y CIIOPTCMEHOB, 3aHUMAIOIIUXCS €AMHOOOPCTBAMU.

4, Ha ocHOBe moJTy4eHHBIX TaHHBIX pa3padoTaTh AITOPUTM PaHHEH OLICHKU
pHUCKa MepeHanpsHKeHUsT CEpJICYHO — COCYIUCTON CUCTEMBI y CIIOPTCMEHOB BBICOKOM
KBTI (PUKALUU, 3aHUMAIOLTUXCS €IMHOOOPCTBAMH.

HayuHnasi HoBU3HA padoThI

1. VYcranosnensl pedepencuble 3HadeHue IL1RLI(ST2) u onpenenén
ypoBenb KoHIeHTpamuu [L1RL1(ST2) B mokoe u WHAYNIMPOBAHHOHN (HHU3UIECKOM
Harpy3Ko# y JEHCTBYIONTUX BRICOKOKBATHU(UIIUPOBAHHBIX CIIOPTCMEHOB M BETEPAHOB
CTIIOpTa, 3aHUMAFOIINXCS STUHOOOPCTBAMH.

2. Y cTaHOBIICHBI KOPPEISIIMOHHBIC B3auMocBs3n mokasarenst ILIRL1(ST2)
C BBICOKMM YPOBHEM CTpecca U MPU3HAKAMU MEPEHANPSIKEHUS CEPACUHO-COCYAUCTOM
CUCTEMBL.

3. Jus  nui ¢ HealanTUBHBIM — PEMOJCIIMPOBAHUEM  cepila Obuia
pa3paboTaHa maTemaTHdeckasi MOJEIb, MMO3BOJISIONIAs OLEHUTh 00BbEM M IUIONIA/b
runepTpoduu Muokapa. ABropckoe cBuaeTeabcTBO Ne 24261 ot «10» mapta 2022 1.

4, Pa3pabotan cmoco0 OIleHKM pucKa TEpeHANpPsDKEHHUs] CEeplIeuHO-
cocyaucToil cucrembl ¢ mnpuMeHenuem Mapkepa IL1RL1(ST2) y cnoprcmeHoB
BBICOKOM  KBadUUKAIMKM,  3aHUMAIONIUXCS  €IMHOOOpCTBaMU.  ABTOpPCKOE
cBuaeTenbcTBO No 21736 ot «16» Hos1Opst 2021r.

Hay4Ho - npakTU4eckasi 3HAYUMOCTDb TMCCEPTAIUOHHOTO UCCIET0BAHUS

1. [lonyuyeHHble HamMu  pe3yJbTaTbl  KOMIUIEKCHOTO  OOCIIEIOBaHUS
JNEUCTBYIOIIUX CIIOPTCMEHOB BBICOKOM KBadM(UKAIMM HA paHEE BbHIABICHUE
MUoKapauaibHoro ¢ubpo3za u BHe3amHoi cmeptu (BC), Ha OCHOBE KIMHHUKO-
WHCTPYMEHTAJIbHBIX ~METOJOB MCCJIEOBaHUS W  COI[MOJIOTHYECKOTO  OIpoca,
MO3BOJIAIOT ~ HaM  PEKOMEHJOBaTh  BpadaM MO  CIOPTUBHOW  MEIUIIMHE
PYKOBOJICTBOBAThCS pa3pabOTaHHBIM aIrOpUTMOM «OIIEHKH pUCKA TIepeHANPSIKCHHUS
CEpIIEYHO-COCYIUCTOM  CHUCTEMBbl y CIOPTCMEHOB BBICOKOW  KBaJIM(PUKAIINH,
3aHUMAIOITUXCS €TUHOOOPCTBAMI.

2. [logroroBieHuple MeTOaMYECcKHe Iocoons mo «OO0ciaenoBaHHIO
CIIOPTCMEHOB BBICOKOW KBajdu(UKAIMM ¢ Y4YETOM COBPEMEHHBIX TpeOOBaHUMN
JUATHOCTUKU  CEPJICYHO-COCYAMCTOM  CHUCTEMBD»  JUKTYIOT  HEOOXOIMMOCTH
YKPEIUICHHE TEOPETHUUYECKUX 3HAHUWM M MPAKTUYECKUX HABHIKOB B BOMPOCAX PaHHEM
JIMarHOCTUKHN TIATOJIOTUYECKUX COCTOSIHUM CEepACYHO-COCYJIUCTOM CHUCTEMBI, st
obecnieueHust NPOPUITAKTUUECKUX MEP IO YKPEIICHUIO 3J0POBbs ITyTEM OpTraHU3aliU
MpOBEICHUS 00yJaroNuX BeOMHAPOB.

3. [MpumenE&nnbIit MapkEp pacTBOpuUMOl popmbl nHTepelikuaa-1RL1(ST2)
JUJISl OLIEHKU CEPJICYHO-COCYAUCTOTO PUCKA Y CIOPTCMEHOB BBICOKON KBaJIM(PUKAIIUH,
crioco0eH 00eCIeunTh PAaHHIOK TUATHOCTUKY MATOJIOTMYECKUX COCTOSTHUN CepIeuHO-
COCYIUCTOM CHCTEMBI, YTO TO3BOJIIET PEKOMEHJ0BATh €ro B 00pa3oBaTeIbHBIC
nporpammbl  (OII-TIK) mpu oOydyeHun Bpadyel 1O CHOPTUBHON METUIIMHE U
KapIUOJIOTHH.

4, [TonyueHHbIe HAMU PE3yJIbTAThl KOMILUIEKCHOTO MTOAXO0/a B UCCIICTIOBAHUU
KOTOPTHI  JICUCTBYIOIIMX CIIOPTCMEHOB BBICOKOM  KBaTM(PUKAIUKA, HMMEIOITUX
CBEPXMHTEHCHUBHBIE HArpy3KH Ha Cep/lle, BKIIOYAs MPEVIOKEHHbIM HAaMU MapKep —



npenuktop XCH wu BC, pexkoMmeHayercs BKIIOYUTH B pa3pabaTbiBaeMble
pErHoHaIbHBIE peaOMINTAL[MIOHHBIE IPOTPAMMBI.

S. [TomryueHHple B pe3yibTaTe MCCIAEAOBaHUA  MopdomeTpuyeckue
NOKa3aTeNH CEPACYHO-COCYIUCTON CUCTEMBI MO3BOJIMIIN pa3padboTaTh Cr1ocod pacyéra
o0béMa M IUIOUIA[M CENTaJIbHOW TUHEPTpOPUH MHOKapAa, IS IMOCIEAYIOLIEro
IIPUMEHEHUS B KapAUOJIOTMYECKUX U KapIUMOXUPYPTUUECKUX OTACICHUSIX

OcCHOBHBIE 110JI0KEHUSI PA00ThI, BBIHOCHMBbIE HA 3aLIIUTY:

1. Omnpenenutpy HW3y4EHHOCTh MPOOJIEMBbl JAMATHOCTUKH IAaTOJOTMUYECKUX

COCTOSIHUH CEpAECYHO—COCYUCTOM CUCTEMBI Y CIIOPTCMEHOB 3a nocineanue 10-15 ner
B MHUPOBOM MPAKTHUKE W IPHUOPUTETHOCTb PAHHEW IUArHOCTUKHU MEpPEHAIPSKEHUS
CEPIIEYHO-COCYTUCTON CUCTEMBI.

2. Ha ocHOBe KOMITUIEKCHOM OLIEHKH 00CIIeI0BaHUS CEPACUYHO — COCYTUCTON
CUCTEMBI U CTATHCTHYECKOW OOpabOTKE MOIYYEHHBIX JAHHBIX, CPEIU CIOPTCMEHOB
BBICOKOM KBaJM(UKALUK, HAMH ONPEJEICHa POJb CHUMIIATUKOTOHUYECKOTO THIIA
perynsiuuu BeretaTuBHON HepBHOM cucteMbl (SDNN<40 mc; SI>150 yen. en. 8 100%
CllydaeB) U BBICOKOTO YPOBHsS CTpecca Yy JIML C NPU3HAKAMM IMEepeHAnpsKEHUs
CEPACYHO-COCYAUCTON CUCTEMBI.

3. N3yyeHue nNpu3HAKOB MEePEHANPSHKEHUS CEPACUHO-COCYUCTON CUCTEMBI
y JUI C CHMIIATUKOTOHWYECKMM THIIOM pEryJsilMM, B BHUAE KIACCUYECKHUX
IIaTOJIOTUYECKUX KPUTEPUEB, Ha OCHOBe aHamm3a pe3yinbratoB OKIT m OxoKI
IIO3BOJIWJIO HAM ONPENEIUTh POJIb HEAJaTUBHOIO PEMOJIEIUPOBAHNUS C BBISBICHUEM
ypoBHst kouneHTparuu ILIRL1(ST2).

4, KoMmniekcHast OlLleHKa TOJIyYEHHBIX HaMU PE3yJIbTaTOB  KIMHHUKO-
WHCTPYMEHTAJIBHOTO MCCIIEJOBAaHUS B MHTErPALMM C JAHHBIMHU COLMOJOTHYECKOIO
OIpoca CHOPTCMEHOB BBICOKON KBaJIM(PUKAILIMY, B OTBET HA BBIMOJIHEHUE (PU3UUECKUX

Harpys3ox, I1O3BOJIMIIO CYIAUTH 0 BEPOSITHOM [MaTOT€HETUYECKON
IIPEIPACIIOIOKEHHOCTH K IIEPEHAIIPSIKEHHUIO.

BuiBoabI

1. CornacHO TPOBENEHHOMY aHAJIW3y MHPOBOM JIMTEpaTypbl, HamOoJee

pacrpoCTPaHEHHBIM MMATOJIOTUUYECKUM COCTOSIHUEM CEPJIEYHO — COCYAUCTON CUCTEMBI
y CHOPTCMEHOB BBICOKOW KBalM(PUKAIIMK, ACCOIUUPYEMBIM C MOBBIIICHHBIM PUCKOM
BHE3AIMHOW CEpJIEYHON CMEpTH, SBJISIETCS TUIepTpoduyeckas KapJIUOMUOIATHS, C
yactotou BeisiBiieHUE 1:300 ciydaeB HaceneHue.

2. [TpuMeHEHHBIN KOMITJIEKCHBIN IMOAXO0/1 B U3YUYEHUH CEPJICYHO-COCYITUCTOU
CHUCTEMBI Y CIIOPTCMEHOB BBICOKOM KBaJIU(PUKAIIUEH C TTIOMOIIBI0 YHUDUITMPOBAHHBIX
U BaJIUAHBIX METOJOB JUArHOCTUKH, BBISBWJI JOMHUHUPYIOIEE 3HAYCHUE
CUMIIATUKOTOHUYECKOTO TUIA perynsaiuuu HepBHOU cucteMbl (SDNN<40 mc; SI>150
yci. ea. B 100% citydaeB) U BBICOKOT'O YPOBHS cTpecca coryacHo ankere PSS-10 (21-
30 Gamra) B pa3Butum matojormdeckux kpurepueB Ha OKI' m  HeaganTUBHOTO
peMoieIMpoBaHusl 1o AaHHbIM IX0KT .

3. OnpeneneHa KIMHUKO — MPOTHOCTUYECKAsh 3HAYMMOCTh WHTEPJICHKUH-
1RL1(ST2) kak Mapk€pa paHHEW AUArHOCTUKH MATOJIOTUYECKUX COCTOSIHUM CEpACYHO
— COCYZIUCTOM CHCTEMBI Y CTIOPTCMEHOB, 3aHUMAIOIIUXCS €IMHOOOPCTBAMU Ha OCHOBE



KOPPEJISIHMOHHOM  B3aWMOCBSI3M C MPU3HAKAMU [EPEHANPSHKEHUS  CepJeUHO-
COCYJIUCTOM CUCTEMBI M YBEJIMUCHHEM ypoBHs cTpecca (r= 0,752, p = 0,01).

4, Pa3pabotanHbiii Hamu:
a) anroput™ «OULEHKH pHUCKa TMEpEHAIPSKEHUsI CeplIeUyHO-COCYAUCTON
CUCTEMBI Yy  CIOPTCMEHOB  BBICOKOH  KBamM(pUKAIlMK,  3aHUMAIOIIMXCS

eMHOOOpCTBaMM» OCHOBAaH Ha HaJIW4YuW marosnorudeckux kputepuit Ha OKI,
HEaJJallTUBHOTO THUIA PEMOAECIUPOBAHUS, CHMIATUKOTOHUYECKOTO TUIIA PETYJISIIUN U
nosbiteHust KoHeHTpaun [L1RL1(ST2) B 2-3 pa3a B cpaBHeHHH C pedepeHCHBIMU
3HAYCHUSIMH.

b) cnocod «Pacuéra 00béMa M IJIOMAJH MPU CENTATLHOW MHOIKTOMHH Y
MAIMEHTOB C THUNEPTPOPUICCKON KapaAUOMUOTATHEH W OOCTPYKIMEH BBIXOIHOTO
OoTIEeNa JIEBOIO IKEIYyJO4YKa» OCHOBAaH Ha MAaTE€MaTHYeCKOW MOJENM pacyera
YBEIIMYEHUSI TPAHUI] CepJlla MO JaHHBIM 3XOKapAauorpaduu v MyJbTHCIUPATBLHON
KOMITBIOTEPHON TOMOTpaduu, KOTOPOE CIOCOOCTBOBAIO ONTHUMHU3AIMKU pPaHHEH
JIMarHOCTUKN TAaTOJIOTUYECKHX COCTOSIHUM CEpJCYHO-COCYIUCTOM CHCTEMBI Y
CIIOPTCMEHOB, 3aHUMAIOIINXCS €TMHOOOPCTBAMHU.

Anpobanusi padoThl

[To Teme nuccepranuu omyodaukoBaHo 16 pabot, u3 Hux — 5 crareit (3 craThu B
*KypHanax, BKIo4eHHbIX B [lepeuens KOKCOHMOH PK, rie aBTop 1aHHON Hay4YHOU
paboThI SIBJISIETCS OCHOBHBIM aBTOPOM M 2 CTaTbU B KypHaiaX, MHACKCUPYEMBIX B
MeXAyHapoaHbIX 0azax Scopus u Web of Science: B sxypnaine: «Journal of Physical
Education and Sport» (Pymsiaust) 2021 r.; 813 — 818 ctp; u «Retosy (Mcmanus) Tom
43,2022 1; 428 — 437 ctp; 8 Te3ucoB u 1 meromamueckoe mocodbme ISBN: 978-601-
7964-98-6; YJIK: 796.0; BBK: 75.0; B29. ITomy4ensl 2 aBTOPCKHUX CBHUCTEILCTB:

1. Asgrtopckoe cBumerenbctBo Ne 21736 «AJTOPUTM OILICHKH pHUCKA
MEPEHANPSDKEHUST  CEPACUYHO-COCYAUCTONM CUCTEMBl Y CIIOPTCMEHOB  BBICOKOM
KBATM(PUKALNN, 3aHUMAIOITUXCS €[IMHOOOPCTBAMI

2. ABtopckoe cBuaeTenbcTBo Ne24261 «Crnocob pacuera oObeMa U IUIOMIATN
MIPU CENTaTbHON MUOAKTOMUH Y TTAIMEHTOB C TUIEPTPOPUIECKON KapIUOMUOTIATHH U
0O0CTpYKITMEH BBIXOJHOTO OTJENA JIEBOTO KEITYI0UKa.

OcHOBHBIE MaTepualbl JTUCCEPTAIIMOHHOTO MUCCIEAOBAHMS ObUTH MPECTaBICHBI
Ha:

Ha XII mexayHapogHOW KOH(PEPEHIIMH MOJOJBIX YYeHbIX «MOJojaexsp Hu
onumnuiickoe npmxeHue» (Kues, Ykpanna 2019r);

Ha wmexnyHapoqHON Hay4HO - MPAaKTHUYECKOW KOH(EpEeHUUH CTYIEHTOB H
MOJIOJIBIX YYEHBIX «ATIcaTapoBCKue uTeHMs: «byayiiee MEIUIMHBI. BBI3OBHI U
pemenus» (Anmarsl, Kazaxcran 2019, 2020 rr.);

Ha wMexayHapoaHOW Hay4HO-TIPAKTUYECKOW KOH(epeHUuu: «AKTyaJbHbIE
npoOiemMbl ciopTUBHOM MenuuuHb (Ykpauna, Kues 2019);

B nepBoM mexayHapogHOM KHUKHOM u3nanuu ctpad CHI' «Jlyummii mosonoit
yuensiit 2020» (Hyp-Cynran, Kazaxcran 2020r);

Ha wmexnynapomHoit Hay4yHoO-mpakThueckon KoHpepenius «VHHOBamu B
oOpa3oBaHuu, HU3NIECKOMN KyJIbType, criopTe U Typusme» (Anmatsl, Kazaxcran 2020

r.);


https://www.scopus.com/sourceid/21100468901

Ha XXIII mexayHapoaHOM MeTuKO-OMOIIOTHYECKON KOH(EpEeHIIMN MOIOIBIX
uccieaoBareyield, IMOCBIIMICHHON 25-nmeturo MeaunuHckoro ¢akynasrera CIIOTTY.
(Cankrt-IlerepOypr, Poccus 2020r);

Ha 1-it MexayHapoHOi Hay4yHO-TIpaKkTUYecKol KoHpepeHn «CoBpeMeHHbIe
Hay4dHble uccienoBanus» (6-8 nexadbps 2020 r.). Ocno, Hopserus

JIMYHBIN BKJIAJ JAUCCEPTAHTA

ABTOpOM ObliIa ompesesieHa 1elib U chOPMYITHPOBAHbBI 3aJa4 UCCIEIOBaHUS,
pa3pabOTaHbl yUYETHBIC CTATHCTHYECKHE TOKYMEHTHI. Bce OCHOBHBIC pa3/ieibl JaHHOM
HAay4IHO-HCCIICIOBATCIIbCKOM  paboTel  (cOOp Marepuana, o0OpaboTKa, aHAIN3
MaTepUajioB HCCICIOBAHUSI, HWHTEPIIPETALlUsl PE3yJIbTAaTOB) BBINOJIHEHBI MPH
HEMOCPEJCTBEHHOM YYaCTUH aBTOpPA HAa BCEX ATalax MCCIeI0BaHUs.

O0beM M CTPYKTYpa AUCCEePTALNH

Huccepranusi BKJIIOYaeT BBeAeHUE, 4 paszjena, 3akiIOYeHHUE, BBIBOJIHI,
MPAKTUYECKUE PEKOMEHJAUNUM, NpriiokeHuss M 202 HCTOYHHUKA HCMOJIb30BAaHHOU
autepaTypbl. TekcT auccepraumu npenacraBieH Ha 121 crpanumax u coaepxur 24
Tabnuipl, 38 pucyHka u 6 Gopmyi.
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Relevance of the study

According to the modern interpretation, a highly qualified athlete is a healthy,
highly organized person with a high volitional potential and a stable moral and
psychological standard of living. To meet the requirements for a highly qualified
athlete, an active athlete constantly increases the volume and intensity of physical
activity, as well as the duration of the training process. With a dynamic increase in the
volume and intensity of sports training, morphological and functional changes appear
in the body aimed at increasing the athlete's performance.

Long-term physical activity forms adaptive processes with characteristic
economical functioning of all physiological systems. The mechanism of adaptation in
the process of physical training provides the trained body with an increase in
functionality in order to perform super-intense physical exercises. According to the
adaptation theory of R.M. Baevsky, the main indicator of the adaptive ability of the
body is the cardiovascular system, from the correct functioning, which depends on the
balance of the body.

According to modern authors, for the emergence of a "sports heart™ it is enough
to systematically train 5-7 hours a week for 90 days. By the age of 16, the majority of
athletes included in the Olympic reserve form a physiological sports heart with
characteristic signs of myocardial hypertrophy. Moreover, from the direction of
physical activity, the corresponding concentric or eccentric myocardial hypertrophy
develops. According to studies on the issue of physiological sports heart, the index of
myocardial hypertrophy is the same sign of high fitness as a decrease in heart rate and
arterial hypotension.

However, according to modern authors, in a hypertrophied heart, intense blood
circulation predominates, due to which the functional capabilities of a sports heart
become less stable. To date, myocardial hypertrophy is one of the predictors of
coronary heart disease and congestive heart failure, in addition, an increase in
myocardial mass with characteristic non-adaptive remodeling is a predictor of sudden
cardiac death.

A recent systematic review has shown that prolonged training without adequate
recovery predisposes not only to myocardial hypertrophy but also to myocardial
fibrosis. Myocardial fibrosis is a complex process of increasing the volume of collagen
in the myocardium due to damage to the heart muscle that occurs during inflammation,
heart remodeling in response to hypertonic overload or myocardial ischemia.
According to a 2017 meta-analysis conducted by the Harvard Clinical Research



Institute, encoded IL1RL1(ST2) gene is a predictive independent cardiac biomarker
for remodeling and myocardial fibrosis in patients with heart failure.

ILAIRL1 (ST2), a member of the interleukin 1 receptor superfamily, is a
proteinaceous receptor that exists in two isoforms, the transmembrane receptor (ST2L)
and the soluble decoy receptor (sST2). ST2L is a natural ligand for IL-33, forms the
IL-33\ST2L complex, which has a cardioprotective effect on cardiac tissue, preventing
the development of myocardial hypertrophy and cell apoptosis, thus increasing the
antifibrotic effect of this complex. However, the soluble sST2 isoform has a completely
opposite effect, sSST2 being a trap for IL-33 and leading to hypertrophy and myocardial
fibrosis, followed by dilatation of the heart cavities and a decrease in LV contractility.

To date, ILIRL1(ST2) is considered a new marker of adverse cardiovascular
events and coronary disorders in individuals with increased stress on the cardiovascular
system and heart failure.

In connection with the above, this study is aimed at early diagnosis of
pathological conditions of the cardiovascular system, by determining the concentration
of soluble ILIRL1(ST2) and a comprehensive examination of the cardiovascular
system in athletes involved in martial arts. The relevance of studying this problem on
persons involved in martial arts is due to the fact that martial arts is the most popular
sport in the Republic of Kazakhstan (RK).

Aim

To optimize the early diagnosis of pathological conditions of the cardiovascular
system in athletes involved in martial arts.

Research objectives

1. To study the world experience in diagnosing pathological conditions of
the cardiovascular system in highly qualified athletes.
2. To assess the functional state of the cardiovascular system in highly

qualified athletes involved in martial arts on the basis of electro-echocardiographic
parameters and features of the vegetative, psycho-emotional status.

3. To determine the clinical and prognostic significance of the soluble form
of ILIRL1(ST2) as a marker of heart failure, myocardial hypertrophy and fibrosis in
the early diagnosis of pathological conditions of the cardiovascular system in athletes
involved in martial arts.

4, Based on the data obtained, develop an algorithm for early assessment of
the risk of overstrain of the cardiovascular system in highly qualified athletes
involved in martial arts.

Scientific and practical significance of dissertation research.

1. Obtained results of an active highly qualified athletes’ comprehensive
examination for the early detection of myocardial fibrosis and sudden death (SD),
based on clinical and instrumental research methods and a sociological survey, allow
us to recommend sports medicine doctors to be guided by the developed algorithm
"Assessing the risk of the cardiovascular system's overstrain of highly qualified athletes
involved in martial arts".

2. The prepared methodological manuals on "Examination of highly
qualified athletes, taking into account modern requirements for diagnosing the
cardiovascular system™ dictate the need to strengthen theoretical knowledge and



practical skills in the early diagnosis of the cardiovascular system's pathological
condition, to ensure preventive measures to improve health by organizing training
webinars.

3. The used marker of the soluble form of interleukin-1RL1(ST2) for
assessing cardiovascular risk in highly qualified athletes is able to provide early
diagnosis of the cardiovascular system's pathological condition, which makes it
possible to recommend it in educational programs when training physicians in sports
medicine and cardiology.

4. The results of an integrated approach obtained by us in the study of a
cohort of active highly qualified athletes with superintense loads on the heart, including
the marker we proposed as a predictor of CHF and SD, are recommended to be included
in the regional rehabilitation programs being developed.

5. The morphometric indicators of the cardiovascular system obtained as a
result of the study made it possible to develop a method for calculating the volume and
area of the myocardium's septal hypertroph, for subsequent use in cardiology and
cardiac surgery departments.

The main provisions of the work submitted for defense:

1. To determine the problem studying of the cardiovascular system's
diagnosing pathological conditions in athletes over the past 10-15 years in world
practice and the priority of early diagnosis of the cardiovascular system's overstrain.\

2. Based on a comprehensive assessment of the cardiovascular system
examination and statistical processing of the data obtained, among highly qualified
athletes, we determined the role of the sympathicotonic type of the autonomic nervous
system's regulation (SDNN<40 ms; SI>150 units in 100% of cases) and a high level of
stress in individuals with signs of the cardiovascular system's overstrain.

3. The study of the cardiovascular system's overstrain signs in individuals
with a sympathicotonic type of regulation, in the form of classical pathological criteria,
based on the analysis of the ECG and echocardiography results, allowed us to
determine the role of non-adaptive remodeling with the identification of the level of
ILIRL1(ST2) concentration.

4, A comprehensive assessment of the results of clinical and instrumental
research obtained by us in integration with the data of a sociological survey of highly
qualified athletes, in response to physical activity, made it possible to judge a probable
pathogenetic predisposition to overstrain.

Conclusions

1. According to the analysis of the world literature, the most common
pathological condition of the cardiovascular system in highly qualified athletes,
associated with an increased risk of sudden cardiac death, is hypertrophic
cardiomyopathy, with a detection rate of 1:300 cases in the population.

2. The integrated approach to the study of the cardiovascular system in
highly qualified athletes using unified and valid diagnostic methods revealed the
dominance of the sympathicotonic type of nervous system regulation (SDNN<40 ms;
SI>150 c.u. in 100% of cases) and a high level of stress according to the PSS-10
questionnaire (21-30 points) in the development of pathological criteria on the ECG
and non-adaptive remodeling according to echocardiography.



3. The clinical and prognostic significance of interleukin-1RL1(ST2) as a
marker of early diagnosis of the cardiovascular system's pathological conditions in
athletes involved in martial arts was determined on the basis of a correlation
relationship with signs of the cardiovascular system's overstrain and an increase in
stress levels (r =0.752, p =0, 01).

4, Designed by us:

a) The algorithm "Assessing the risk of the cardiovascular system's
overstrain in highly qualified athletes involved in martial arts" is based on the presence
of pathological criteria on the ECG, a non-adaptive type of remodeling, a
sympathicotonic type of regulation and an increase in the concentration of IL1RL1
(ST2) by 2-3 times in comparison with the reference values.

b) the method of "Calculation of volume and area in septal myectomy in
patients with hypertrophic cardiomyopathy and left ventricular outflow obstruction™ is
based on a mathematical model for calculating the increase in the boundaries of the
heart according to echocardiography and multispiral computed tomography, which
contributed to the optimization of early diagnosis of the cardiovascular system's
pathological conditions in athletes involved in martial arts.

Approbation of work

16 works were published on the topic of the dissertation, 5 articles (3 articles in
publications recommended by the Committee for Control in Education and Science of
the Ministry of Education and Science of the Republic of Kazakhstan where the author
of this scientific work is the main and 2 articles in journals indexed in the international
databases Scopus and Web of Science: in Journal of Physical Education and Sport
(Romania) 2021; 813 - 818 pp; and Retos (Spain) vol 43, 2022; 428 - 437 pp; as well
as in the materials of 11 international and republican scientific and practical
conferences and 1 methodological guide ISBN: 978-601-7964-98-6 UDC: 796.0 LBC:
75.0 B29.
2 copyright certificates were received:
1. Author's certificate No. 21736 "Algorithm for assessing the risk of overstrain of the
cardiovascular system in highly qualified athletes involved in martial arts".
2. Author's certificate No. 24261 "Method for calculating volume and area in septal
myectomy in patients with hypertrophic cardiomyopathy and left ventricular outflow
obstruction."

Personal contribution of the dissertation student

The author defined the goal and formulated the objectives of the study,
developed accounting statistical documents. All the main sections of this research
work (collection of material, processing, analysis of research materials, interpretation
of the results) were carried out with the direct participation of the author at all stages
of the study.

Scope and structure of the dissertation

The dissertation includes an introduction, 4 sections, conclusion, conclusions,
practical recommendations, applications and 202 references. The dissertation text is
presented on 121 pages and contains 24 tables, 38 figures and 6 formulas.



6D110100-MenumnpHa MaMaHABIFBI OOMBIHITIA
PhD ¢unocodust 1oKTOpsI 1opekKeCiH aly YIIiH
baypxan Manuna bayp:kKaHKbBI3bIHBIH
«/Kekme-KeKIneH aiHAJIBICATHIH CIOPTHIBLIAPAA KYPEK-KAHTAMBIP KYHECIHiH
MaTOJIOTHAJIBIK KAFIANAAFbI JUATHOCTUKA JAiCTEPiH KeTiaaipy "
TaKbIPHIOBIHIAFBI IUCCEPTAIUSIIBIK JKYMBICHIHA

AHJIATIA

3amMaHyd TYCIHIKTEpre COMKEeC, JKOFaphl JIOPXKENl CIOPTIIBI- OJ PpyXaHU —
NICUXOJIOTHSUIBIK KYH1 TYPaKTbl, €pIKTUIIrT 0achiM, YHBIMIACTHIPYIIBUIBIK KaO11eTi
JKOFaphl aJiaM JIeTl TYCIHIIep/Il.

ATairaH TananTapra cokec OOIYHI YIIiH, )KOFaphl JOPEKeENl CIIOPTIIBIIAPFRI JICHE
KYKTEMEJIEPIHIH KapKbIHABUIBIFEI MEH KOJIEMIH YJIFaldTa OTBIPHIN, JKATTHIFY
MPOIIECCIHIH Y3aKThIFbIH J1a apTThipa Tyceal. CHOpPTTHIK KATThIFyJIapAblH KeJIeMi MEH
KAPKBIHBUIBIFBIHBIH, JTUHAMUKAIBIK TYPFBIJAH  YIFAIOBIHA COWKEC,  CITOPTIIBI
ar3achlH/Ia >KYMBICKAOUIETTUIINH apThipyFa OarbITTaqFraH MOPQOJIOTUSIIBIK >KOHE
(GYHKIHOHAIBI ©3TepiCTEP TYBIHIAMUIBI.

¥3aK yakpITThl J€HE J>KYKTemesepl OapiblK (DU3UOJIOTHSUIBIK KyHenepiH
YHEMI SKYMbIC ICTeyiHIH  Oelimaeny MpoLecTepiH KalblTacThipaasl. JleHe
IIBIHBIKTBIPYMEH —IIYFBUIIAHY OapbIChIHAAFbl  OeiMeNny KATThIKKAaH ar3aHbIH
YKOFAPBIKAPKBIH/IBI JICHE )KYKTEMEJIEPiH OpPbIHJIay MaKCaThIHAA 631H1H (PyHKIIMOHAIbI
MYMKIHAIKTEPIH (QYHKIMOHAIIBUIBIKTBI apTThIpyFa MyMKIHAIK Oepent.  P.M.
baeBckuin OeitiMaeny TeopusiChiHA COMKEC, aF3aHbIH Oelimaeny KaOlIeTiHIH HET13T1
KOPCETKIII KYpPEK-TaMbIp JKyheci OOJbil TaObLIabl, OHbIH KbI3METIHE aF3aHbIH
TEeHJIECTIPUINeH MYMKIH/IT1 OaliIaHbICTHI.

Kaszipri ke3zaeri aBTopaapablH MIKIpIHIIE, «CIOPTTHIK KYPEKTIH» Maiiaa 00aybl
YIIiH 5 KyH Oolbl anTtackiHa 7-90 caraTTaH >KyWell TYpJe )KaTThIFy Kacay *KEeTKUTIKTI.
OnuMmnuagaiblK pe3epBKe KipeTiH CIOPTIIBUIAPLIH KOMIIIriHAe 16 kacka neiiH
MUOKapj, THUNEPTPOPUICHIHBIH Oenruiepi 0ap (U3HOJOTHUSAIBIK CIOPTTHIK KYPEK
KanbinTacaabl. COHBIMEH Karap, THICTI KOHIEHTPJIIK HEMECe IKCUEHTPIIIK MHOKap.l
rUNepTPOPUSCH IeHe OICEHIUTITIHIH dcepiHeH AaMuabl. DU3NOIOTHSIIBIK CIIOPTTHIK
KYPEK MOCEJIECIH 3epTTeyTre ColKec, MUOKAp] TUIEPTPODUSCHIHBIH KOPCETKIIII )KYPEK
COFy IKHUUITIHIH TOMEHJCYl OHE apTEePHsUIbIK THUIOTCH3USI CHUSIKTHI KOFaphl
YKaTTBIFYJIBIH OeNrici 00BN TaObIIAbI.

Anaiiga, Kas3ipri aBTOpJApAbIH MIKIPIHIIE, THUOEPTPOPUSIBIK KYPEKTE
KapKbIHIBI KaH aifHaBIMBI OachiM 00JIabl, COHBIH apKaChIH/IA CIIOPTTHIK JKYPEKTiH
(GYHKUMOHAIABIFBl TYpakThl OoMMaibpl. ByriHri Tanma mMuokapl THIEpTPOQUSCHI
KYPEKTIH MIIEMMSUIBIK aypybl MEH KYPEK JKETKUIIKCI3AITIHIH  aljblH-aja
OoJDKayIIbIApBIHBIH,  Oipi  OONBIN TaObUTIAABI, COHBIMEH KaTap, OeHiMjeIMercH
KAJIIIbIHA KEJITIPYMEH MHUOKapJ KeJIEMIHIH  apTybl KEHETTeH >KYPEK OJIMIHIH
O0KAYITBICH OOJIBITT TAOBLTAIBI.

KakpiHma KyprizuireH >KyWesi Moy JKeTKUTIKTI KalmblHA KeNTIpyci3 y3aK
JKATTBIFYJIap MUOKap[ TUNEPTPO(UICHIHBIH FaHA €MeC, COHBIMEH KaTrap MHUOKap.
GbuOpPO3BIHBIH JaMyblHa Ja OeiliMm ekeHiH kepceTTi. Muokapn ¢ubpo3sr - Oy



TUMEPTOHUSIIBIK IIaMajZiaH ThIC JKYKTEME HEMECEe MHUOKap] HIIEMHUSChIHA Kayall
PeTIHJIE )KYPEKTIH KaObIHYBI, KAJIMNbIHA KeTyl Ke31HIe Maiaa 00JaThIH )KYPEK OYJIIIIBIK
€TIHIH 3aKbIMJIaTyblHA OalIaHBICTHl MUOKAPATAFbl KOJUIAr€H KOJIEMiHIH YJIFAlObIHBIH
Kypaeni mnpoueci. ['apBap KIMHUKAJIBIK FHUIBIMU-3€PTTEY WHCTUTYTHIHBIH 2017
KBUIFBl MeTa-TannaybiHa coiikec, ILIRL1 (ST2) reHoMbIMEH KOATalFaH, XYpeK
JKETKUTIKCI3IrT 0ap HaykacTapAa >KYPEKTiH KajlblHA KENTIPLIyl MEH MHOKap/I
(buOPO3BIHBIH O0JKAM/IBI TOYEIIC13 OnoMapKepi OOJIBIT TaObLIA/IbI.

ILIRL1 (ST2) — unTepneiikud 1 penenTopiiapblHbIH CYIepOTOACHIHBIH MYIIIEC],
TpancMeMOpaHansIK perentop (ST2L) xoHe epuTiH Ty3aK perentopsl (sST2) CUSKTHI
eki n3oopmana 6ap akybe3abik perentop. ST2L IL—33 ymrin Taburu nuranaa 00bI
tabbutazpl, [L-33\ST2L kemmeHiH Kypaipl, 071 )KYPEK YIAchIHA KapIHOMPOTEKTHBTI
acep erelll, MUOKap/ TUIepTpousChl MEH kKacyllla aloNTO3bIHBIH JaMyblHa KeJepri
KENTIpeAl, OChUIalilla OChl KEHIEHHIH aHTU(UOPOTUKAIIBIK OCEPIH AapTThIPAJBbI.
Amnaiina, sST2 eputin u3ohopmachl-TOJNBIFBIMEH KapaMa-Kapchl acepre ue, sST2 1L.-33
YIIIH Keaepri 0oyia OTBIphIN, TUnepTpodusra xoHe Muokapn (pubpo3biHa okemnei,
COJIaH KEHIH >XYPEK KYBICTAPBIHBIH KEHEI01 MEH COJI KaK KapbIHIIAHBIH >KUBIPHLTY
KaOUIETIHIH TOMEH/IeyiHEe OKee .

byriari  Tamma IL1RL1 (ST2) okypek-Tamblp Kyilleci MEH IKYypeK

YKETKUTIKCI3JIITIHIH aypybl 0ap agamaapja KOJaHChI3 KYpEeK-TaMbIp OKUFalapbl MEH
KOPOHAPJIBIK OY3bLTYJIAp IbIH KaHa Oesrici OO0JIbIN caHaIabl.
Korappina ailTeiiFannapra OainmanbicTbl, Oyi 3eprrey eputiH IL1RL1(ST2)
KOHIICHTPAIUSICBIH aHBIKTAY XOHE KEKIe-)KEK CIOPTIIbIIAPbIHAAFl JKYPEK-TaMbIpP
KYMECIH KeleHAl TEKCepy apKbUIbl JKYPEK-TaMblp >KYWECIHIH MaTOJOTHSIIBIK
XKaFJalIapelH epTe AMarHOoCTUKalayra OarpITTairaH. bynm mpobieMaHbl OChl CHOPT
TYpIMEH  alHalbICaThIH  ajamjaapia 3epaeney  skekne-kekTiH  Kazakctan
Pecniyonukaceinna (KP) eH TtanbIManm conopT Typi OOJbI TaOBLIATHIHIBIFBIMEH
OailJIaHBICTHI.

Makcatbl
Kekne-xek CopTIIBUIAPBIHIAFBI )KYPEK-TaMBIP KYHECIHIH MATOJIOTHUIIBIK €pTe epTe
JTMArHOCTUKANIAY/bl OHTAWIaAHABIPY.

3eprTey miHaeTTeEpi

1. XKorapse! O1TIKTI CHOPTIHIBLIAP/IA KYPEK-TaMbIP KYHECIHIH TATOIOTUSIIBIK KYHiH
JMarHOCTUKAIAY/IBIH dJIEMIIK TOKIpHOECIH 3epTTey.
2. DIIEKTPO-3X0KaAPAUOTPAPUSITBIK KOPCETKIIITEP MEH BETETATUBTI,

MICUXOOMOLMOHANIBI ~ MOPTEOEHIH  €peKIIENIKTepl  HETI3IHAE  MKEKIe-KEKIEeH
allHaNbICATBIH  JKOFaphl  OUTIKTI  CHOPTUIBUIAPAAFBI  KYPEK-TaMblp  KYHECIHIH
GbyHKUMOHAABI KYHIH Oaranay.

3. XKekne-xek COPTIIbIIAPBIHBIH KYPEK-TaMbIp KYWECIHIH MAaTOJIOTUSIIBIK KYH1H
epTe AUArHOCTUKallay Ke31HJE XKYPEK >KETKUIKCI3IITIHIH, TUNEPTPOPUIHBIH KOHE
muokapa ¢uoposbiHbiH Oenrici perinae ILIRL1 (ST2) epurtin dopmackiHbIH
KIIMHUKAJIBIK KOHE 00JKaMAbl MaHbI3IbUIBIFBIH AHBIKTAY.

4, AJBIHFaH MOJIIMETTEP HETI31H/C KEKIe-)KEKIICH alfHAIBICAThIH KOFaphl OLTIKTI
CHOPTIIBIIAP/A JKYPEK-KAHTAMBIP JKYHECIHIH IIaMaJaH ThIC XYKTETy KaymiH epTe
Oaranay anrOpUTMIH 93ipJey.



KYMBICTBIH FBIIBIMU KAHAJIBIFbI

1. IL1IRL1 (ST2) anbIKTaMaJIbIK MoHI OENTUICHl JKOHE Kas3ipri >KOFaphl
OLTIKTI CIOPTIIBLIAP MEH XKEKIe-KEK CIIOPT apaarepiepiHe 1eMaily )KoHe aF3ara KyIl
cany ke3igae ILIRL1(ST2) koHIleHTpausaChIHBIH JEeHIel1 aHBIKTAJIIbI.

2. ILTRL1 (ST2) uHAMKATOPBIHBIH CTPECC ACHIEWl KOFaphl KOHE KYpEK-
TaMBIp JKYHECIHIH MaMaJaH ThIC XKYKTeIly Oenrijepi 6ap KOppesuusIbIK OalIaHbIChI
AHBIKTAJIIBI.

3. Kypextin OeliimmenmereH Mozem Oap amamaap YIIH MHOKapHA
rUnepTpoUsACHIHBIH ~KeJeMi MeH ayJaHblH OarajayFa MYMKIHIIK OepeTiH
MaTeMaTHKAJIBIK MOJIEIb JKacaiabl. ABTOPIBIK Kyaiik Ne 24261 "10" naypei3 2022 x.

4. Kekne-xek eHepiMEH alHabICaThIH >KOFapbl OUIIKTI CHOPTLIBLIApAA
ILIRL1(ST2) MapkepiH KojjaHa OTBIPBIIN, JKYPEK-TaMbIp JKYHECIHIH IIaMajaH ThIC
KYKTETy KaymiH Oaranay ofici a3ipieHai. ABTOpIbIK Kyanmik Ne 21736 " 16 " kapaia
2021x.

JuccepTaumsJIbIK 3epTTEeYyAiH FHUIBIMU-TIPAKTUKAIBIK MaHbI3IbLIbIFbI

1. 3epTTey MOIIMETTEpIMI3TE COMKeC >KOFapbl JOpEXKelNl CHOpTIIbLIapaa
MUOKapauanbl (Gudpo3 OeH KEHETTEH TybIHJIaFaH eJIiM cajlJlapbl apHailbl Kypajbl
KJIMHUKAJIBIK KYPBUIFbLIIAp MEH QJICYMETTIK CayalHaMa HET131H]1€ aHBIKTAJIbIII, «KEKIIe
JKEKIICH NIVFBUIIAHATHIH CIIOPTIIBUIAD KYPEK-KaH TaMbIpiIap JKYHECIHIH IKYKTeMe
TYCy KayiriH Oarajay» OKY KypaJibl HET131HJIe CIOPTTHIK Adpirepiaepre OarbiT-0araap
oepeni.

2. "Kypek-KaHTaMbIp *KyHecHI TMarHoCTUKaNAyIbIH 3aMaHayy TalanTapbiH
€CKepe OTBIPbIN, OUIKTUIIIN >KOFapbl CHOPTIIBUIAPABI  Tekcepy'  OolbIHILIA
JMaWbIHAAFAH OMICTEMENIK Kypajjap MaiaHa OTbIpbIN, BeOWHApiap >Kypri3yMeH
OTKI3YyZl YUBIMIACTHIPY APKbUIBI JEHCAYJIBIKTHI HBIFAUTY >KOHIHJIET1 aljblH ajy ic-
HapanapblH KaMTaMachl3 €Ty YIIH )XYPEK-KaHTaMBbIp KYUECIHIH MaTOJOTUSIIBIK Kai-
KYHIH epTe MUarHOCTUKalay MOCEJIENIepPIH/IE TEOPUSIBIK OUTIM MEH MPaKTUKAJIBIK
JaFablIIapAbl HRIFAUTY KQXKETTITIH TaJlall eTe/l

3. BimikTiIir KOFaphl CHOPTIIBUIAPAA KYPEK-KaHTaMbIp KaylliH Oaranay
yurid uHTepiedknH-1RL1(ST2) eputin ¢dopmachlHBIH MapKepl >KYypeK-KaHTamblIp
JKYHECIHIH IMaTOJOTHUIBIK JKa-KYHIH epTe JUarHOCTHUKaIayJbl KaMTaMachl3 €Tyre
KaOLIeTTl, OYJ1 OHBI CIIOPTTHIK MEAUIIMHA KOHE KapAUOJI0oTHs OOMBIHILIA 19pIrepliepai
OKBITY Ke3iHze O1riM Oepy O6arnapiamanapbiHa (bbb-bA) ycbinyFa MyMKIHIIK Oepei.

4, bi3 yceiaran CXKOK xone KIKO mapkep — nmpeauKTOpbIH KOca ajFaH/a,
KYPEKKE KapKbIHAbI >KyKTemeci ©Oap OUTIKTUIIN >KOFapbl KYMbBIC 1CTEUTIH
CHOPTIIBUIAPABIH KOTOPTBHIH 3epTTeyne 013 ajfaH KeIICHII TOCUI HOTHXKEJIEepPiH
O31pJICHETIH OHIPJIIK OHAITY OaraapiiaMaliapblHa €HT13Y YChIHBLIA B,

5. 3epTTey HOTHXKECIHIE aJbIHFaH KYPEK-TaMbIp KYHECIHIH
MOP(POMETPUSIIBIK KOPCETKIIMTEPl  KapAUOJOTUSIIBIK >KOHE KapAHOXUPYPTHSUIBIK
OemiMaep e KOJIIaHy YIIIiH MHOKAPITHIH CENTaIbIbl TUIIEPTPO(PHUSACHIHBIH KOJIEMi MEH
ayJlaHbIH €CeNTeyY SJIICIH KacayFa MyMKIHJIIK Oepei.

Koprayra mibIrapbliIaThbIH )KYMbBICTBIH HETI3Ti epexeJiepi:



1. oneMIik Toxipubenae coHrbl 10-15 >Xpul imIiHAE CHOPTIIBUIAPAAFHI
KYPEK—KaHTaMbIp KYMECIHIH MaTOJOTHSJIBIK SKaFJaiapblH  JIMAarHOCTHKAJAy
MOCEJIECIHIH 3epTTEeIyiH KOHE KYpPEK-KaHTaMbIp KYHECiHIH I1aMa aH ThIC )KYKTEMere
aCKbIH K€pHEYIH epTe JUarHOCTUKAJIAyAblH OaChIM/IbUIBIFBIH AHBIKTAY .

2. KKK 3eprreyiH kemieHai Oaranay KoHE albIHFaH JCpEeKTepl
CTATUCTUKAJIBIK OHJICY HET131H/Ie KOFaphl OUTIKTI CIIOPTIIBIIAP apachlHla BETE€TaTUBTI
JKYHKE OKYHeCIH peTTeyAiH CHUMIIATUKOTOHUKAIBIK TYPIHIH POJll  aHBIKTaJJIbI
(SDNN<40 wmc; SI>150 ycn. 100% xarmaiima) >koHE S>KYpPEK-KaH TaMbIpJaphl
JKYWECIHIH acKbIH KepHey Oenriiepi Oap amammapaa CTPECCTiH JKOFaphl JCHTEHi
AMKbIHIAJIbI.

3. OKI' xone OxoKI' HoTmxkenepiH Tannay HeETi3iHAEC KIAaCCUKAIIBIK
MATOJIOTHSUTBIK, KPUTEPUUTIEp TYPIHAEC CHUMIATHKOTOHHKAIBIK pETTey Typi Oap
agaMaapaa KypeK-TaMbIp KYHECIHIH acKblH KepHey OenriuiepiH 3eprrey Oi3re
ILIRL1(ST2) xoHuerpamusi JCHICHIH aHBIKTall OTHIPBIN, OeiiMaenyre KeaMeWTiH
JKargaiaa KaJlblHa KeJITIPpYAiH POJIiH aHbIKTayFa MYMKIHJIIK Oepi.

4, Jlene OeliceHIUTITIHE >Kayall PETiH/E dKOFaphbl OUTIKTI CIOPTIIBLIAPIBIH
QJIEYMETTIK CayalHaMACBIHBIH JCPEKTEPIMEH WHTErpalusiiarbl KIWHUKAIBIK >KOHE
aCmanThIK 3epTTEYJIepIiH HOTWXKEIEpIH KemieHAl Oaranmay Oi3re IamaaaH ThIC
JKYKTEMEH1H BIKTHMaJl MaTOTCHETUKAJIBLIK OeHiMIUTITH OarajayFa MYMKIHIIK Oepii.

KopbIThIHABI

1. OJNEeM/IIK ofeOueTTepAl Tanjayra CoWKec, KEHETTEH >XYPEK OJIMIHIH
YKOFapbl KaymiMeH OalJIaHBICTBI KOFapbl OUTIKTI CHOPTIIBUIAPAA KYPEK — Tamblp
KYMECIHIH €H Kell TapajfaH NaTOJOTHsUIbIK JKaFJaibl THHEPTPOPUSIBIK
KapIMOMUOTIATHS O0JBIT TaObuIa kI, KULTITT 1:300 >xaFraaiibl aHBIKTAM b1 XJTBIK,.

2. Korappl OUTIKTI CHOPTIIBUIAPAA KYPEK-KaHTaMbIp JKYHECIH 3epTTeyhe
OipbIHFall J)KOHE BAJIU/ITI TMArHOCTUKA SIICTEPIHIH KOMETIMEH KOJIJIaHbIIFaH KEIICH Il
TOCIT JKYHKE KYHMECIH PETTEYMIH CUMIATUKOTOHUSIIBIK TYPiHIH OachklM MOHIH
anbIkTanbl  (SDNN<40 wmc; SI>150 ycn. (100% sxarmaiima) »xone PSS-10
cayamHamacbiHa cobikec (21-30 Oamr) OKI'-ra mnaTonorusiiblK  KpUTEpUHTIEp.
nameiTyna skone OxoKI™ gepextepi OolibiHIa OEHIMIEIMENTIH KaiiTa MOJEIbICYIC
CTPECCTIH YKOFaphI JICHTEH1.

3. WUnrepneitkun —  1RL1(ST2) kiuHUKaNbIK  KoHE  OOJDKaAMIBI
MaHBI3IBUIBIFBl JKEKIE-)KEKIEH alHaJIbICAThIH CHOPTIIBUIAPAAFEl KYPEK — TaMblp
YKYMECIHIH MaTONOTUSUIBIK KaFJaiaapblH epTe JUarHOCTUKAaNAayAblH OeNrici peTiHae
KYPEK-TaMbIp JKYMECIHIH IIamMaJaH ThIC JKYKTEIy OenruiepiMeH >XoHE CTpecc
JeHreuiniy skorapbuiaybiMeH (r = 0,752, p = 0,01) xoppensuusuiblk OalmaHbIC
HET131H1€ aHBIKTAIIbI.

4, bi3 a3ipiieren:

a) "JKeKMe-)KeKNEeH alHaJbICaThlH OLTIKTUIIN >KOFapbl CHOPTIIbUIApAA KYpEK-
KAaHTaMbIp J>KYHECIHIH apThIK KYKTeIy KaymiH Oaramay" anroputMi pedepeHc
MoHJepiMeH canbicThiprania DK -Fa MaTONOTHIIBIK OJIIEeMITapTTapAbIH, KaJIIlbIHA
KENTIPY/IiH OCHIMACIMEUTIH TUTIIHIH, PETTEYAIH CUMIIATUKOTOHUSIIBIK THITIHIH JKOHE
il1r11(ST2) xoHIEHTpaMSICHIH 2-3 ece apTThIPYIbIH O0TybIHA HET13/ENITeH.

b) "runepTpodUsIIbIK KapAMOMHUOIATHICH] KOHE COJI KAK KAPBIHIIAHBIH IIBIFY
O6mITiHIH 00CTPYKIMICH O0ap MaIMEHTTEPAE CENTalbIbl MUOIKTOMHUS KE31HE KOJIEM



MEH ayJaHAbl ecenTey'’ ofiCi JKEKMe-)KEeKIEeH alHabICAaThIH CIIOPTIIBLIAp/A KYPEK-
KAHTaMbIp >KYHECIHIH NaTOJOTUSJIBIK >KaFfdaillapblH epTe JUarHOCTUKaJIayibl
OHTAMJIAHJBIPYFAa BIKMAI €TKeH JXOoKapAuorpagus KoHE MYJIbTUCIIHPAIIBIbI
KOMITBIOTEPJIIK TOMOTpadust JepekTepl OONbIHINA KYpPEK HIeKapaJapblHbIH YIIFalObIH
€CeNTey/IIH MaTeMAaTUKAJIBIK MOJICIIHE HET13/IeJITeH.

AKymbIcTHI anipodanusIay

JuccepTanusi TakpIpblObl OoibIHIIA 16 FBUIBIMH €HOEK >KapUsIaHIbl, OHBIH
iminge — 5 makana (3 makana KP b:xJKOM Binim skoHe FEUTBIM caJlachIHAaFbI OaKblIay
KOMUTETI YChIHFaH 0achUIbIMIAp/Ia, OCHI FHUIBIMU >KYMBICTBIH HET13I1 aBTOPBI OOJIBIM
TaObLIaIb], XKoHEe 2 Makaia Scopus xoHe Web of Science xanbikapanbik 0azanapbiHia
uHACKCTeNneTiH >kypHaiaapaa: "Journal of Physical Education" xyprHaneiaga
xapusutanabl and Sport" (Pymbinus) 2021 x.; 813 — 818 Oet; xone "Retos" (Mcnanus)
43 — toMm, 2022 x.; 428-437 Get; 11 Te3uc xone 1 omicremenik kypan ISBN: 978-601-
7964-98-6; YIK: 796.0; BBK: 75.0; b29.

2 aBTOPJIBIK KYQJIIK aJIbIHIBI:

1. Ne 21736 "ekne-KeKNeH alHaIbICaThIH >KOFapbl OLTIKTI CIOPTIIBLIAPIBIH
KYPEK-KaHTaMbIp >KYHECIHIH acKblH KEpHEYy KaymiH Oarajay aJroputmi'"aBTOPJIBIK
KYoJIiri

2. "T'unepTpodusIIBIK KapAMOMUONATHUSACH KOHE COJ YKaK KapbIHIIAHBIH IIBIFY
OeMIriHIH 00CTPYKIUICH O0ap MalMEeHTTEPAE CENTalbAbl MUOIKTOMHUS KE31HIE KOJeM
MeH aynaHjibl ecentey Tocini"Ne24261 aBTOPIIBIK KyaJIiri.

JluccepTaysuiblK 3epTTEYAIH HET13r MaTepuaaaphl:

AricatapoB OKynapbl: "MeauimHa OoJaliarbl. ChIH-KaTepiep MeH menrimzaep”
(Anmatsl, Kazakcran 2019, 2020 xx.);

XanpIKapaibIK FBUTBIMHU-TIPAKTHKAJIBIK KoH(pepeHusaa: "CIIOPTTHIK
MeUIMHAHBIH 03eKTi Macenenepi”(Ykpauna, Kues 2019);

TMJ] ennepinin "y3mik jxkac fFanpiM-2020" OipiHIINI XaJbIKAPAJbIK KITaIl
6aceueiMbiHga (Hyp-cynran, Kazakcran 2020);

"binim Oepy, A€HE IIBIHBIKTBIPY, CIOPT MOHE TypHU3MJIEri WHHOBauusap"
XaJIbIKapaIbIK FEUIBIMUA-TIPAKTUKAIBIK KOHpepeHusaceiaaa (Anmatsl, Kazakcran 2020
K.);

"Cnopr xoHe  kasipri koram"  XIII  XamblkapanblK  CTYAEHTTIK
koH(pepennusaceiaaa (Kues, Ykpanna 2020x);

Cankr-lleTepOypr MEMJIEKETTIK YHUBEPCUTETIHIH MeAUIMHA (aKyIbTETIHIH 25
KBUIIBIFbIHA apHaFaH xac 3eprreyminepain XXIII xampikapaablk MeTuIuHATBIK-
ounonorusansik KoH(pepenuusiceinaa. (Cankr-IletepOypr, Peceii 2020:);

"3amaHayu FpUIbIMU 3epTTeyiep" 1-mi XanblKapaiblK FbUIBIMU-TIPAKTUKAIIBIK
koH(pepennusaceiaaa (2020 x.6-8 xxentokcan). Ocno, Hopserus.

J{nccepTaHTTHIH XKeKe YyJieci

ABTOp 3epTTeyAiH MaKCcaTblH aHBIKTAN, MIHACTTEPIH TYXKBIPHIMIAIbI,
OyXTanTepiiK CTAaTUCTHKANBIK KyKarTtapabl o3ipieni. OChl  FBUIBIMU-3EPTTEY
JKYMBICBIHBIH, OapJIblK HET13T1 Oenimiaepi (Marepuangapabl KUHAy, OHACY, 3epTTey



MaTepUaiIapblH TaJJIay, HOTHXKEIEPAl TYCIHAIPY) 3epTTEYAiH OapJbIK Ke3eHACpiH/Ie
aBTOPABIH TIKEJIeH KaTbICYbIMEH OPBIHAAIIBI.

JluccepTanisiHbIH KOJIeMi MeH KYPbLUIbIMbI

Huccepranus, kipicneaeH, 4 0eJiMHEH, KOPBITBIHIBIIAH, MPAKTHKAIBIK
YCBIHBICTAp/AaH, KochiMImamap MeH 202 maiiianaHpuFaH ONeOMEeTTEepACH TYpPaJbl.
Huccepranus MoTiH1 121 GeTTe yChIHBUIFaH skoHe 24 kecTeMeH, 38 cypeTneH KoHe 6
dbopmyrIamMeH paCciMICITEH.



