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AHHOTaymnsa. B cTatbe npuBefeHbl COBPEMEHHbIE [aHHble O PONN (OU3NYECKON aKTUBHOCTU B
NpoChMNakTMKe W JIe4eHUU CepaeyHO-COCYAMCTbIX 3a6osieBaHnil. NokasaHo, YTo perynapHas
hn3nyeckas akTUBHOCTb OKa3bIBAET CYLLECTBEHHbIA MONOXUTENbHBIA 3(PAEKT HA 3[0POBbE
1 NPOM3BOAMUTENLHOCTL TPyAA. ATU 3PAEKTbI Nerko npeackasyembl, 3aBUCAT OT BEMYMHbI
Harpy3oK ¥ peanu3yembl Ans LWKMPOKOro Kpyra nuy,. lMpuseneHbl CBefeHns 06 N3MEHeHUAX
yposHei NO, RO’ n «racuteneii» cBO60AHbIX PaAMKanoB B KIeTKax, a TakxKe 0 MONEKYNAPHbIX
npoueccax B 3HAOTESIMN W MbILILAX (TaKUX, KaK BbICOKMIA YPOBEHb MeTabonusma gocdatos u
CHuxeHHaa akcnpeccus NAD(P)H okcvaasbl), B 3aBUCUMOCTY OT UHTEHCUBHOCTM (PU3UYECKIX
YNPaXKHEHWUA, AEMOHCTPUPYIOLLNX CHUKEHWE OKCUAATUBHOIO CTPecca npu yMepeHHoW usmn-
YeCKOIA akTUBHOCTW. 1pefcTaBieHbl PEKOMEHAALMI N0 NPOrpamMmmMMpOBaHUI0 YIIPKHEHUIA Ans
nnL, CTPajaoLLMX pasnnyHbiMn 3a60neBaHNAMN CepaeYHO-COCYLMCTON CUCTEMDI.

KnioyeBbie ¢noBa: cepaeyHo-cocyauncTble 3a60neBaHns, n3unyeckas akTMBHOCTb, aHTUOKCH-
NaHTbI, OKCUAATUBHbIA CTPECC.
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Abstract. The paper presents the modern data on the role of physical activity in preventive
maintenance and treatment of cardiovascular diseases. It is shown that regular physical activity
renders an essential positive effect on health and labor productivity. These effects are easily
predicted, depend on the loading, and are suitable for many people. We report the data on
changes in NO and RO’ levels and in inhibitors of free radicals in cells, as well as on molecular
processes in endothelia and muscles (such as a high level of metabolism of phosphates and
lowered expression of NAD(P)H oxidazes), depending on the intensity of physical exercises
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showing a decrease in oxidative stress at moderate physical activity. Recommendations on pro-
gramming exercises for people suffering from various cardiovascular diseases are presented.

Key words: cardiovascular diseases, physical activity, antioxidants, oxidative stress.

VI3BeCcTHO, YTO peryispHble U yMe-
peHHble (u3MyecKkme Harpysku IPUBO-
IAT K CHIDKEHMIO PUCKA CepHedHO-COCY-
IVCTON TATOJIOTUM, AMabeTa, OXXUpeHus
u ocreomnoposa [34; 40]. VI naobopor,
OTCYTCTBME (PU3UYECKON aKTUBHOCTU U
HeajleKBaTHOe IIMTaHMe MeCTBYIOT CO-
BMECTHO U, 3a4acTyI0 — a[JUTUBHO, 3Ha-
YUTENbHO YCUINBas HeraTuBHbIE 3 ek-
TbL. [Ipy 9TOM UCHONMB3YIOTCSI OFHY U Te
JKe YT ¥ MeXaHU3MbI peanusannm ag-
¢dexToB (Hampumep, okcup azora — NO,
cBobopuble papnkansl — RO’ u ap.) [41].
JlokasaHo, 4TO y (PU3MUECKU AKTUBHBIX
JIAL] CHIDKEH YPOBeHb pUcKa GpOopMupo-
BaHMs MIIEMIYECKON O0/me3HM ceppa
(MBC). 9T0 HOCTOBEPHO CBUMICTENLCTBY-
eT O TOM, YTO perynspHas ¢uandeckas
aKTUBHOCTD JjaXKe yMePEHHOI MHTEHCHB-
HOCTH CHIDKAeT PUCK CepHeYHO-COCYu-
ctoix 3a6onesanuit (CC3). CnegoBaTenn-
HO, pu3ndecKas MacCUBHOCTD SB/IAETCS
ocHOBHBIM (pakTopoMm pucka MBC [20].

Nsmenenna B yposHAXx NO, RO’ un
«racuTeneil» CBOOOLHBIX PpafMKaIOB B
KJIeTKaX B 3aBUCUMOCTM OT MHTEHCUB-
HOCTM (pu3MYeCKMX YIpaKHEHMII [ie-
MOHCTpPUPYeT CHIUKeHIe OKCUATUBHOTO
cTpecca NIpU yMepeHHON (U3NIecKol
aktuBHocTM (Tabm. 1). Eme 6ombiumii
a¢dexT HabMOKACTCA NIPY NPYMEHEHNUN
[IPOTPaMMBbl MHTEHCUBHBIX YIIPaXKHEHWI
Ha O0IYI0 BBIHOCIUBOCTD, IIPY KOTOPOII
JOCTUTAeTCsl MaKCUMMajbHas aspoOHas
MOIIIHOCTb. MOJIEKy/IsIpHbIe IIPOLIeCChI
B 9H/JOTE/INY U MBIIIIAX (BBICOKWIT YpO-
BeHb MeTabommsMa ¢ocdaroB u CHu-
KeHHas okcnpeccuss NAD(P)H  oxcn-
J1a3bl), MSMEHSIIOTCSA Iy NpeKpalleHnn
PETY/IAPHBIX YIPaXHEHMII, ITOCKOTbKY

3TV TIPOLIECCHl ACCOLMMPOBAHBI ¢ u-
3UYeCKUMM yIpaxHeHuAMu [6; 13]. Pan
aBTOPOB YTBEPXKJAIOT, YTO, 110 KpayHei
Mepe, 30-MUHYTHBIE MHTEHCUBHBIE Tpe-
HYPOBKU B HEJIETI0 MOTYT CHIDKATh PYUCK
BO3HVKHOBEHMSI KOPOHApHOJ IIaTONIO-
run. [Ipy 5TOM U3BECTHO, YTO J/IA MaI-
enToB ¢ MIBC cymecTByoT crienyuanbHbie
MHCTPYKLMY II0 3aHATUIO a9POOHBIMU 1
CHJIOBBIMU yIIpaKHeHuAMN [14; 39; 41].

CyIiecTBYIOT CIlenyanbHble PeKOMeH-
JaIyy M VHTETPUPOBAHHBIE IIPOTPAMMBI
yIIpaXHeHMIt Aj1s >KeHIyH [ 10], B3pocybix
mofieit [47], manueHTOB C XPOHUYECKO
cepreuHoit HegocratouHocThio (XCH) u
nepecayikoit ceprua [30], mepeHecimx nH-
cynbT [12], a Taxoke MAIVIEHTOB C XPOMO-
TOJ, BBI3BAHHON IepudepryecKuMn 3a-
6oneBanysiMu aprepuii [36]. TpernpoBkn
U peryldpHas eXegHeBHasd (U3MdecKas
aKTVMBHOCTb CYLIECTBEHHBI I YITydIlle-
HIA QU3MYECKOTO COCTOSHMSA TAIVIeHTOB
¢ CC3. Ilpu BHe#peHUM COBPEMEHHBIX
IporpaMM YIpaKHEHMiI, KOHTPOJMpYe-
MBIX CIIeIVA/TNCTAaMM, KOMNYECTBO peru-
cTpupyeMbix cinydaes CC3 BapbupyeT B
unTepsane 1/50 000 go 1/120 000 manm-
eHTO-4acoB ynpaxHeHuil. IIpmuem co-
BpeMEHHble METOAMKIU CTpaTUpUKALUN
pucKa 1A ynpasneHuda u Koutponsa VIBC
HIO3BOJIAIOT BBLAB/IATD ITAIIVIEHTOB C IIOBbI-
IIEHHBIM PUCKOM CepHeYHO-COCYAMCTBIX
HapyLIeHWI IIpM BBIOTHEHUN YIIPaX-
HEHUIT, @ TaKXKe TeX, KOMy MOXeT HOoTpe-
60BaTbCcA 0OJIee THIATEIbHBIN, MHTEHCHB-
HBIII MOHUTOPMHT CepfieYHO-COCYAUCTON
CHCTeMBI B JJONIOJTHEHNE K MEIUIIVTHCKOMY
HaO/TIOfeHNIO, TTOJIATAIOEMYCs I BCeX
YYaCTHUKOB IIPOTPaMM I10 peabymirannm
IesTeNnbHOCTH cepaa [23].
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Tak, mokasaHo, 4TO KOHTPO/IMpyeMbIe
peabINTalVIOHHbIE YIPaXHEHNUA B Te-
yeHue 3-6 MecslleB, B OCHOBHOM, YBe-
IMYMBAIOT MaKCHMalbHOe HOTpebieHne
kucnopopa (MIIK) ot 11% no 36% c nau-
0O0bLINM YITy4dIIeHNeM y HaMeHee TIpK-
CIIOCOOIEHHBIX K HAarpys3KaM IallYieHTOB
[7]. YnyuimeHHble ¢ moMolbl0 GuUTHeca
¢dusnyeckre JaHHBIE YAYYIIAIOT Kade-
CTBO >KM3HM TTAIIVIEHTOB 1 JIa)Ke TT03BOJIA-
IOT IALMeHTaM CTapllle CPeHero Bo3pac-
Ta XUTb B pe>KMMe MOJIOABIX yofieit [37].
YnydIueHHBbI ¢ TOMoIbIo ¢uTHeca Gu-
3udecKuil (M QU3MOIOrNIecKui) cTaTyc
CBA3aH TaKXe CO CHIDKEHHEM CyOMak-
CUMAJIbHOTO CEePHEeYHOrO0 PUTMA, CUCTO-
JINYECKOrO apTepUarbHOrO NAB/IEHUA U
uHpekca nynbc-fasnenne (VIIIN). Takum
06pa3oM, CHIDKAETCA TIOTPEOHOCTb MIO-
Kapfia B KIC/IOpOJie BO BpeMsA Ilepexofa
OT YMEPEHHOTO PUTMa K BBICOKOIl aK-
TUBHOCTY B IIOBCETHEBHON >Xu3Hu [32].
Bornee Toro, yBennueHne BbIHOCIMBOCTI
Kap/iN0-pecIMpaToOpHOil CUCTEMbI IIpK
TECTMPOBAHNMU OIPEJEeNEHHBIMY YIIPaXK-
HEHVAMM aCCOLMMPYETCA C CYLIeCTBEH-
HbIM cHIDKeHMeM puckoB MIbC HesaBu-
CMMO OT Apyrux GpakTopos pucka [18; 19;
24; 27].

®usnyeckas  aKTMBHOCTD — MOXET
OBITH PEKOMEH/IOBAaHA KaK IPOQUIaAKTH-
Jeckas Mepa A JIIofiell BceX BO3PacToB.
OpnHako /1A MAaLMEHTOB C JUIMTE/IbHBI-
MM IIepUOfIaMU CUJSAYero o6pasa KU3HM
IPUMEHATb IPOTpaMMBbl  (PpU3NIECKUX
YIpaXXHEHMII ClleflyeT KpailHe OCTOPOXK-
HO U IIOCTETIeHHO.

duTHec oTpakaeT (HUINOIOTNYECKOe
COCTOsAHME O7IarononIy4ns, KoTopoe Io-
3BOJIIET  YEJIOBEKY COOTBETCTBOBATb
TpeOOBaHMAM IOBCEJHEBHON >KM3HM
(cBAI3aHHBII CO 3,0POBbEM «PU3NIECKIMIT
¢uTHeC»), MM COCTOsIHME, ObecHevn-
Balolllee OCHOBY JyIA 3aHATUII CIIOPTOM

(«criopTUBHBII QUTHEC»), WM 062 ITUX
cocroaHuA. VI3 HabmofeHniT BbITEKaeT
BBIBOJI O TOM, YTO peryisapHas ¢usnde-
CKasA aKTMBHOCTb BHOCUT BXKHBIII BK/If
B peajM3alyio MepBUYHOTO U BTOPUY-
HOTO KOMIUIEKCa MepOIPUATHIL IO TIpe-
morBpamennio CC3. durtHec 3aBUCUT
OT CHOCOOHOCTM OpraHmM3Ma TPaHCIOP-
TMPOBATb ¥ MCIIONb30BaTh KVUCIOPOJ, BO
BpeM: IIPOJO/DKNUTENbHBIX MHTEHCYBHBIX
ynpaxHeHnit wim pabotsl. IIpennonara-
€TCs, YTO a9pOOHbIe CIOCOOHOCTY UIpa-
I0T BeAYIIy0 POIb B OCYIECTBICHUMN
MHOTVX JIBUTATeIbHBIX aKTOB B IIOBCEJI-
HEBHOM >XM3HU [43; 44].

B kauecTBe cTaHJApPTHOI Mepbl PUT-
Heca 06bryHO ycnonbdyercs MIIK (VO-
2may)> TO ECTH MAKCUMAJTbHOE KO/TUYECTBO
KICTIOPOJa, KOTOPOe MOXKeT OBITb TPaHC-
HOPTUPOBAHO M VICIONIb30BAaHO paboTa-
oMy Mplmnamu. IIpsAMoit KoHTpoib
VO, . OCYLIeCTBIAIT, B OCHOBHOM, C
MOMOIIBI0  KOMMEPYECKM  JJOCTYITHBIX
«MeTabONMMYeCKuX KapT», 4TO TpedyeT
IpUBJIeYeHN  KBaIUPUIMPOBAHHOTO
nepcoHana. CI0XHOCTb M JOPOTOBM3HA
npolefypsl npsmoro usmepenns VO,
IOPUBOAUT K TOMY, YTO MHOIVE CIIeIV-
aMmMCTBl KakK c¢epbl 37paBOOXpaHEHN,
TaKk U (U3NYECKON KYIbTYPhl IPefIo-
YNTAIOT OLeHuBath VO,  KOCBEHHBIMH
Merofiamu. CylecTByeT pAj MeTOZIOB
HeIpsAMOro M3MepeHMs aspoOHoro ¢ur-
Heca. 9TO, B YaCTHOCTH, CyOMaKCMalb-
Hble, ¥ IpyTUe BCIIOMOTaTe/IbHble TeCTHI,
BK/TIOYAIOIYIe PA3TIMYHbIe BUIBI YIPaXK-
HeHuil (Bermoapromerp, Oer, Xozp6a BBEpPX
IO JIECTHUIIE, TPeO/Is U T.1L.).

Yacro nna onenkn VO,  mpu cy6-
MaKCYMa/IbHBIX Y MAKCHMa/IbHBIX TeCTaxX
C IpUMEHEHVeM YIpPaXHEHMI MCIO/Ib-
3yI0T YacTOTy CepJieYHbIX COKpallleHMil
(YCC). Huskue snavennsa YCC pnsa man-
HOJI HaTPy3KM, KaK [10/1aTal0T, YKa3bIBAIOT
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Ha 6osiee BBICOKMII YPOBEHb a3pOOHOTO
¢dutHeca. Hapany ¢ atum, mia onpeperne-
HYS 9P PEeKTUBHOCTU a3poOHOro PUTHe-
ca Ha 3aBeplIaolleli CTaiuN 103MPOBaH-
HbBIX TPEHMPOBOYHBIX HArpy30K MHOTHe
CIIeLMaINCTBI IPEAIIOYNTAIOT UCIIONb30-
BaTb IIPOJO/DKUTENBHOCTD YIIPaXKHEHMI,
WIN OLEHMBATh «CTOMMOCTb» KUCTIOPO-
ma (T.e. MeTabONMMYECKMil SKBUBAIEHT —
MET). Ing gocTmKeHus 3HaAYMMOI U [0-
croBepHoit ouenkn VO, yKasaHHble
HempsIMble METOVIKU JIO/DKHBI MCIIONb-
30BaTbCA B MAaKCHMAa/IbHO CTaHAPTU30-
BaHHOII 11 BOCIIPOM3BOANMOIL popMe.

dutHec OIIOPHO-/IBUTATEIBHOTO
ammapara JIeTKO KOHTPOIMpPOBaTh Oe3
IpUBJIEYEHNS IOPOrocToAlero o06o-
pymoBanusa. OOBIYHO TECTHI BKIIOYAIOT
KUCTEBYI0 [IMHAMOMETpPUIO, OTXKMMa-
HMA, YIPKHEHNA Ha MBILICYHYIO CUTY
u rubkoctb. [Ipn sToM Heo6X0AMMO yun-
TBIBAaTb, 4YTO CYIIECTBYIOT pasiuums B
pe3ynbTaTax GUTHeC-TeCTMPOBAHMA pas-
JINYHBIX TPYIII ITalyieHToB. PaspaboraHsl
CepUM «II0JIEBBIX» TECTOB, IIO3BOJISIOIE
HOMY4aThb JIOCTOBEPHbIE XapaKTepUCTH-
Ku ¢utHeca [21]. BmecTe ¢ TeM 3aMeTnm,
4TO JeTV TPeOYIOT CllelManbHON Cepyum
yIpakxHeHui puTHeca.

Tak, peTaM, NO-BUAMMOMY, IIydIlIe
npepyaratb 0€roByl0 aKTUBHOCTDb, He-
XKeMM YIpaKHeHNMsA Ha BeIOTpeHaxe-
pe, B CWJIy MeHbIlleil pasBUTOCTM Y HMX
MbIIIeYHOI cuabl. C APyroil CTOPOHBI,
CYLIECTBYIOT TaKKe 4YeTKMe YKa3aHus,
KOTOpble HEeOOXOAVMO Y4YMUTBIBAaTb IIpK
onpefe/eHny YpOBHA (pu3NdIecKoro put-
Heca y MoXmnbix mogeit [8]. Tloxwisie
JIIOIY CMJTBHO PUCKYIOT BO3HMKHOBEHVEM
apUTMMM CepALia BO BpeMs BBINOTHEHUA
YIOpa)XKHEHMII, M K TOMY >X€ OHM 4acTO
IPUHMMAIOT JIeKapCTBEHHbIE IIpernapa-
TbI, KOTOPbIe MOTYT BIMATb Ha PU3NOTIO-
TMYeCKUII OTBET IpM Harpyske. B Taxmx

CIIy4asix JKe/laTe/IbHO IPUMEHATh 000py-
ooBaHUe, obecrednBalolee MaKCMab-
HYI0 0€30I1aCHOCTD IIPU IPOBEIEeHUN aK-
TUBHBIX YIPa)KHEHMII C UCTIONb30BaHMEM
TPaBMOOIIACHBIX YCTPONICTB (BeIO3pro-
MeTpBI, TpeTOaHbl U T.J.). [l MOMHBIX
mofieil HeoO6XoaMMO 00s3aTe/IbHO Y4u-
THIBATh BAMSHME IIOIHOTHI Ha UX CIIOCO0-
HOCTDb BBINO/IHATD OIpefie/ieHHble TeCThI
U cBoeoOpasue uX (PU3NOIOINIECKOTO
OoTBeTa Ha ynpaxHeHudA. [lonHble mopn
MOTYT OBbITb CKJIOHHBI K OPTOIEANYIECKIM
TpaBMaM, ¥ U3MeHEeHUA UX CepfedHOro
pUTMa B OTBET Ha YIIpaXKHEHIA MOTYT OT-
JINYaTbCA OT peaKUMM HEINONHBIX JIofiell
[25].

IIpy oueHKe cOCTOAHMA JIOfiEN C
XPOHMYECKMMH 3a00/IeBaHUAMU HeO00-
XOIVMO COOIOfaTh 0COOble IPefoCTO-
poxxHocTu. Tak, Hampumep, BO BpeMs
(U3MONIOrNYecKOro TeCTUpPOBaHNS HeoO-
XOIMMO CTPOTO KOHTPONIMPOBAaTbh COCTO-
saune manymenToB ¢ CC3. OieHnBarommi
COCTOsIHME OOJIPHOTO CIIELMATIUCT JOJI-
>KEH YeTKO IMOHMMAaTh BAMAHNE KIMHIYE-
CKOT'O CTaTyca MalMeHTa U JieKapCTBeH-
HBIX IIperapaToB Ha (U3MOMIOINIeCKU
OTBET IIPY BBIOJTHEHNN yIpaKHeHuA. B
o01jeM, HMU3Kash MHTEHCUBHOCTD YIPaX-
HeHMI1 Oojlee IIOKas3aHa [UId JIIONEil, He
3HAKOMBIX C Pery/ApHbIMU TPeHMPOBKa-
MU, U TeM, KTO KpaliHe IeTpeHMpPOBaH, a
TaKoKe MOXXWUIBIM ofaM. K cymecTBen-
HOMY YIY4LIEHNIO COCTOSHUA 3[0pOBbA
MOTYT IPUBOAUTD YIIPa>KHEHM C HU3KOI!
VHTEHCUBHOCTBIO; IIPU 9TOM (u3ndecKoe
COCTOsIHME MOXKET WM3MEHAThCA C1abo
VTN He U3MEHAThCA coBceM. bomee Toro,
perynsapHble IPOTYIKU U YMepeHHasd U
VHTEHCUBHas paboTa B cajiy MM Oropofe
MOCTAaTOYHBI [ HOCTVDKEHUS ITOJIOXKM-
TEIbHBIX CABUTOB B 3T0pOBbe [42].

Cnabo TpeHMpOBaHHbIE JIIOAM MOTYT
OOCTUYDL CYIIECTBEHHOTO YIy4lIeHUs
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CBOEro (MU3MYECKOTO COCTOSHMA YXKe
IpY HU3KOW TPEHMPOBOYHON HArpyske
(t.e. 40-50% pesepBa BapmabenrbHOCTU
CEepIeYHOTO pPUTMA), 4YeM Ta, KOTOpasd
TpebyeTcs miA mopeit ¢ 6oee BBICOKUM
ypoBHeM wux 6asoBoro ¢utHeca. bo-
jlee TOTO, TOC/TIENHNME HYXJAITCA B CYy-
I[ECTBEHHO OO/bIIell VHTEHCUBHOCTH
YIpaXHEHMI I JOCTVDKEHUS 3aMeT-
HOTO yIy4dlleHus 370poBbs [9; 33]. [e-
TPEHVMPOBAHHbIE JTIOAM MOTYT YAYYIIUTb
CBOJ (QU3MYECKMIT CTATyC IpU MHTEH-
CUBHOCTM 3aHATUI — JIBe TPEHMPOBKM
B Heplenio [46]. [lokasaHo, 4TO y JIIOfiei
C cupAYMM 00pa3oM >KM3HM YIydlleHue
aspobHOro QurHeca HabOMOKAeTCS NPU
VHTEHCUBHOCTY YIPaKHEHUI Ha YPOBHE
30% pesepBa BapMabeIbHOCTU Cepped-
Horo putMa (PBCP) [38]. Opnako Mo-
TUBALMA K 3TOil popMe 3aHATUIT MOXKET
OBITH C71abOIi, @ PUCK CKETeTHO-MbIIIed-
HOJI TPaBMBI — BBICOKNM; 3TO OCOOEHHO
KacaeTcs /ofiell, He IPMUBBIKIINX K 3aHA-
THAM QU3NYecKoil Kyabrypoit [28; 31].
MHorue CrenuamucTbl PEeKOMEHAYIOT
MVHUMAJIbHBI YPOBEHD 3aTpaT SHepryun
B npefenax 1000 xkam B He#eno, OTMe-
Yasg CyMMapHYIO II0/Ib3y 6o0jiee BBICOKVMX
ypOBHeil noTpebneHns sHeprum. 3arpa-
Tl 1000 KKa/m B Hemenr 3KBUBAJIEHTHbI
1 yacy yMepeHHOI X0fbObI eXKeTHEeBHO, 5
TTHEV B HeJIeTIO.

OpHako u 6ormee yMepeHHass aKTUB-
HOCTb MOXXET TaKKe OBITh IOJIE3HOI
[22]. Tak, CyujecTBYIOT JOKa3aTeTbCTBa
TOTO, 4TO OmaronpuATHbIN 9 dekT Bo3-
IeliCTBYA Ha 3J,0pOBbe HAOTIOAeTCA yoKe
npy 3aTparax sHepruu B 700 KKas B Hefle-
JTI0, C IOTIONTHUTE/IbHO MO/Ib30J1 IIPY 3a-
TpaTax BbIlIe YKa3aHHOTO 3Ha4YeHMsA [9].
PexoMeH/IOBaHHBINI YPOBEHb €XKeIHEB-
HBIX 3aTpaT SHEPIUM NI COXPaHeHUA
370pOBbsA COCTAaB/IAET B HACTOALIee Bpe-
M 150-400 kxan B gensb [8]. Hanpumep,

€CTIV 4eTIOBEeK, paHee IIPOBOAMBIINI CU-
AsTuuit 00pa3 >KM3HM, BBIIIOTHSAET YIPaX-
HeHMsI Ha YpOBHE HIDKHENl TIpaHUIIbI
PEKOMEHJJOBaHHOTO [yalla3oHa 3aTpar
sHepruu (150 kkan) 4-5 [jHeil B HefieIio,
oH (OHa), CKOpee BCero, MpUOMM3ATCA K
PEKOMEHJJOBaHHO BeMYMHE HArPy3Ku
B 1000 KKas, IO3BOMNAKOLIEN COXPAaHATDH
ONTMMA/NbHOE  COCTOSHME  3/I0POBbBA.
Ba)xHo, 4TO yBenmueHne pu3ndeckoi ak-
TUBHOCTU cBepX 1000 KKaJl B HELe/0 Ui
HOBBILIeHVEe (PU3NYECKOTO CTATyCa BBIIIe
sHaueHnd 1 MET, obecrieunBaeT CHIKe-
Hue cMeptHocT Ha 20% [37]. Dro eme
pa3 nofyepKuBaeT BXXHOCTD U aKTyallb-
HOCTb peann3anuy MYPOKOMACIITaOHBIX
03[JOPOBUTE/IBHBIX, MPO(UIAKTIIECKIX
¥ 1e4eOHBIX TPEHMPOBOK IT0 HAY4YHO 000-
CHOBAaHHBIM ¥ HOATBEP)KJAEHHBIM IIPO-
rpaMMaM.

CyObeKTUBHbIE MHAMKATOPBI  UH-
TEHCUBHOCTU YIPaXXHEHMII IIpUBEfECHBI
Hibke (tabn. 2). Hanpumep, yuacTHu-
KM IIpOrpaMM 4YacTO BOCIPUMHUMAIOT
KaK yMepeHHble peKOMEHIOBaHHbIE VM
ynpaxHeHusa. Haumbonee 4yacto mpume-
HseMas LIKa/a Io/y4yyia Ha3BaHye IIKa-
nbl POY (peiiTMHT olyIaeMbIX yCHInit)
[11; 29]. UmeroTca maHHble 006 OO6BEK-
TUBHBIX U CYOBEKTUMBHBIX MHIMKATOpPax
MHTEHCUBHOCTU YNPXHEHUN y 3HOPO-
BOTO B3pPOCTIOrO Ye/lIOBeKa, NPUCTYIUB-
LIETO K BBIIIOTHEHUIO PeKOMEHI0OBaHHOM
7-MeCAYHON IIPOTpaMMBbl TPEHMPOBOK
(ta6sm. 3). OCHOBHBIE IPVHILIMIIBI IIOfIXO-
JI0B K pa3paboTKe ¥ IPOBEJCHUIO TPEHN-
POBOK 3/I0POBBIX B3pPOC/BIX INI[ MOTYT
TaK>Ke ObITb peKOMEHIOBAHbI U IMallVieH-
taMm ¢ VIBC. 911 60/1bHbIE NO/DKHBI BbI-
IIOJIHATD YIpaKHeHMA B TedeHue 20-60
MUH 4-5 IHeV B HeJeIo.

YcTaHOBIEHO, YTO pacXof SHEpIUM B
o6peMe 1600 KKaym B HeJEMI0 MPUBOSUT
K 3¢ (}eKTUBHOMY TOPMOXXEHUIO Pa3BU-
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g VIbC, a pacxop B 2200 Kxas B HefleTo
IPUBOOUT K PEeNYKLMM aTepPOCKIEPOTH-
4eCKOJ1 O/IALIKY ¥ 00paTHOMY Pa3BUTHIO
6onesun [16; 17]. CyuiecTByIOT, OfHa-
KO, pasnuuus B MOAXOJe K HasHaYEHMIO
TOTO VIV MTHOTO KOMIUIEKCA YIIPaXKHEHMIA
6onpubIM ¢ VIBC. Tak, npomo/mkurenb-
HOCTb K&XXIO!l TPEHMPOBKM 3aBUCUT OT
KIMHUYECKOTO CTaryca mamnyeHTa [45].
ITpemen MUHMMANbHON MHTEHCUBHOCTY
TPEHMPOBOK COCTABJIsIET OKOMO 45% pe-
3epBa BaprabenbHOCTY CEPAEYHOTO PUT-
Mma A nanyenTtoB VIBC [16], mo cpas-
HeHMIo ¢ 30% pesepBa BapuabenbHOCTI
CepAieYHOro0 pUTMA I 3[JOPOBOTO He-
TPEeHMPOBAHHOTO Ye/IoBeKa. JTO pasin-
qye SB/IAETCSA Pe3yIbTaTOM CIIOKHOCTU
OOCTVDKEHMS MCTUHHOTO MaKCUMAaIbHOTO
yCWIns A IMalMeHTOB C CephedHO-Co-
CYAMCTON MATONOTHEl IIPU BBIIIOTHEHNI
cTpecc TecTa B [38]. CxopHas MHTEHCUB-
HOCTb TPEHVPOBOK IIPMMEHSETCS U K I1a-
nuentaMm ¢ XCH B nepuop BBIIOTHEHNSA
VMM MHOTUX TPaAMLMOHHBIX peabumn-
TaIIOHHBIX IIporpaMM. Makcumanb-
Has I10/1b3a, Of{HAKO, JJOCTMUIAETCS IIpU
BBINIOJTHEHNY YIPOXHEHMIT ¢ OOosbluet
MHTEHCUBHOCTDIO, €C/IM  IalfieHTaMu
Harpy3ku IepeHocsTcsa 0e3 Bpema Jyis
300poBbs [16].

CoracHO MHEHUI0 MHOTUX MCCIe-
JoBatesiell, IIMPOKOe pacIpoCTpaHeHNe
CC3 cBsA3aHO C OCOOEHHOCTSMMU COBpe-
MEHHOTO MAJIOMOBVOKHOTO U CUISYErO
obpasa XXI3HM, 4TO 0003HAYAETCS TEPMU-
HOM «TUIIOOVIHAMMS» U ABJISAETCA OTHON
u3 «pobnem Beka». Hapsany ¢ atum, BHe
COMHEHUJI, CTaBUTCS MONOXKEHNE O Bpefe
IueT, 00OTallleHHBIX XXMPaMI U CaXxapoM,
C OJIHOJI CTOPOHBI, ¥ 00€IHEHHBIX W-3 HO-
NVHEHACHIILIEHHbIMI JKMPHBIMU  KICIIO-
tamu (ITHXKK), dpykramm, oBomamu u
K/IeTYaTKo. B mocnenHme roppr 60/mbIIyio
HONY/LIPHOCTb IpuoOpeTaeT CcoBMellle-

HIe JIEKApCTBEHHOTO JIe4eHMsA C HaydHO
000CHOBaHHBIMU PEKOMEHJAIMAMM IO
M3MEHEHUAM B JyeTe U YPOBHA (u3nde-
CKOJ1 aKTMBHOCTH TIAI[VIEHTaM C BBICOKUM
puckom pasutua CC3. B atom maHe,
mobas cTparerus, Mo3BoJIAIIIAA TOfep-
JKVBATb 37I0POBbE, IIPEJICTABIAET MHTEPEC.
B ocobeHHOCTM NpUBIEKalOT BHMMaHUe
TaKkye BaXHble (PAKTOpBI, KaK INTAaHMUe,
yIpaKHEHMs WIN/M  CTPECC-KOHTPOIIb.
KomrinekcHoe IpOTHMBOMIENICTBYE OCHOB-
HbIM ¢akTopam pucka CC3 (kypeHue,
¢dusnyeckas IACCUBHOCTb, HE3[JOpOBasd
AueTa), peannayeMoe B COLMAaTbHOM KOH-
TEKCTe, MOXKET IPUBECTH K OLIyTUMOMY
CHIDKEHUIO OCHOBHBIX NposBnenuit CC3.

B 3T0711 CBA3M OTMETUM, YTO B IIOCTIEN-
Hlle TOJbl HaMU IPOBeleHbl CUCTEeMATH-
YyecKye UCCIeoOBaHMA BIUAHUA TONBKO
(bUTHeC-TPEHNPOBOK, a TaKKe (QUTHeC-
TPEHUPOBOK B KOMIIJIEKCE C TIPMMEHEHN-
eM IperapaTa TpeKpe3aH Ha COCTOsIHUe
OONbHBIX apTepManbHON TUIEPTeH3Mel
M CONyTCTBYIOLIMMM 3a00IeBaHNUAMIU.
ITpu aTOM ITPOBOAM/ICA ABTOMATUYECKUIA
KOHTPOJIb B pea/ibHOM BpeMeHM PaboTbl
cepAla U COCY/IOB, VICHBITYeMbIM ITPOBO-
IWUJICA MHAVBUJYaTbHBI MHCTPYKTAX U
YNUTAVCh MAKPOIEKIIMU O HEOOXOAMMO-
CTU U36aB/IeHNA OT BPEIHBIX IPUBBIYEK.
[Tonbupancs MHAMBUAYaNbHbIA TPEHM-
pOBOUHBI pexuM. B pesymbpraTe ycra-
HOBJICHO 6/1aTOTBOPHOE JIEJICTBIE TAKOTO
HOfIXOla Ha COCTOSAHME CepfileuHO-COCY-
IOUCTON cucTeMsl [1-5].

Bce yBenmnuuBarolieecs 4nciao uccie-
IOBaHMIT M JUTepaTypHble JaHHbIE JO-
Ka3bIBalOT, YTO AHTMOKCHUJAHTBHI, KIIeT-
YaTKa, NMOMN(EHONbI, COofepKalyecs B
HaTypa/lbHBIX COKAaX Ha OCHOBE TPaHaTa,
w-3 ITHXKK, ompenenenHble copTa BUH,
BUTAaMMHBI I MMHEpasbl BKyIle ¢ Gpu3n-
YeCKMMM YIPKHEHUAMM CHIDKAIOT KO-
nm4ecTBo dakropos pucka CC3. OpHako
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HEKOTOpble MaclITaOHble KIMHUYECKUe
VCTIBITaHMS Cpely JINL, MMEIIMX pas-
BUTBIl aTepOMAaTO3, He MOATBEePAIN 3a-
IIMTHBIE CBOJICTBA HEKOTOPBIX AHTMOK-
cupanToB. [Tonaraem, 4To B cuity 0co6oit,
IPaKTUYECKN ITO>KM3HEHHON IINTENbHO-
ctu «uctopun pasputusa» CC3, Kazyasnb-
Hble B3a¥IMOCBA3Y UTaHMs1/ QUNIECKUX
YIpaXHEHMII OCHOBHBIX IIPOSIBIEHMIA
CeprieYHO-COCYAVCTDIX peaKLnil Ipocrie-
INUTD B IIEPCIIEKTUBE 04eHb CIOXKHO. [Tpn
3TOM BO3MO>XHOCTb IIPOTHO3VMPOBAHUA
nocnencteuii CC3 y malnneHToB Bce elle
0CTaeTCsI HECOBEPIIEHHOI.

B sakmioueHme OTMETMM, YTO B Ha-

CTosAllee BpeMeHM C1abo M3y4eHbI BO-
IpOChl UJIeHTU(UKAINMM TeHeTUIeCKMX
feTepMMHAHT (MM 6MOMapKepoB) IS
nporHosuposanua CC3. Ocraercsa oT-
KPbITOII IIpo6/IeMa OHVMaHMA TOTO, Ka-
KM 00pa3oM B3alMOJEIICTBUA T€HOB C
OKpY>Kalolllell Cpefioil MOTYT B/IMATH Ha
Bo3HUKHOBeHMe u pasputne CC3. Tem
He MeHee He BBI3bIBaeT COMHEHN:A, 4TO
obujee Omaromonyuyye OGOBUINX TPYIII
TMofiell B 3HAYUTE/IbHON CTemeHy OymeT
OIpefieNATbCA afIeKBaTHBIM M HAY4HO
000CHOBAaHHBIM co4eTaHMeM (uande-
CKOJI aKTMBHOCTM C TIJATENTbHBIM MH[V-
BUJIya/IbHBIM IUTAHMPOBAaHMEM IUTaHMNA.

JINTEPATYPA
1. Anoxuna H.JI., Apxunos P.H., Pacynos M. M. Koppekius MbIII€YHON 1eATE€TbHOCTU Y
JKEHIIVH B YCTIOBMAX a9pobHoro ¢urHeca // Teopysa u npaktuka GUsMIECcKOil KyIbTYpBL

2010. Ne 9. C. 59-62.

2. Tonosanos C.A. KoMmmiekcHass KOppeKLUs 3[0POBbS MY>KUMH B YCIOBUAX a9pOOHBIX pu-
3MYeCKIX Harpys3oK: aBToped. AuC. ... KaHf,. Ief. Hayk. M., 2016. 26 c.

3. TomoBanoB C.A., Apxunos PH., Anoxmua H.J., PacynoB M.M. Ponp ¢usmyeckoi
aKTUBHOCTY B IIPOQUIAKTUKE U KOPPEKIUN CePleYHO-COCYAUCTHIX 3abonesannit. O630p
muteparypbl // BecTHMK MOCKOBCKOTO TOCYZapCTBEHHOTO OOTacTHOTO YHUBEPCHUTETA
(SnexrponHsIit XypHan). 2013. Ne 4. URL: http: //evestnik-mgou.ru /Articles/View/499.

4. Tonosanos C.A., Kynbkosa J1.B., Pacynos M.M. Koppekunus ¢purHecoM 3H0pOBbs MY>KUMH
npy 3ab0/eBaHNMM CaXapHbIM InMabeToM 1 apTepuanbHoil runepronueit // East European
Scientific Journal. 2017. Vol. 1, Ne 8 (24). P. 13-15.

5. TonoBanoB C.A. PacynoB M.M., CHucapenko T.A. KommekcHass KOppeKIus 370pOBbs
MY>K4MH C OKMPEHMEM U TUIEePTOHMeEll B YCIOBUAX adpOOHBIX (PM3MIECKUX HArpysokK //
BecTHUK MOCKOBCKOTO rocyfiapcTBeHHOro obmactHoro yuusepcuteta. Cepus: Ecrecten-

Hble Haykn. 2014. Ne 1. C. 43-52.

6. Adams V., Linke A., Krankel N. et al. Impact of regular physical activity on the NAD(P)H
oxidase and angiotensin receptor system in patients with coronary artery disease // Circula-

tion. 2015. Vol. 111. P. 555-562.

7. Ades P.A. Cardiac rehabilitation and secondary prevention of coronary heart disease // N-

Engl. J. Med. 2001. Vol. 345. P. 892-902.

8. American College of Sports Medicine. ACSM’s Guidelines for exercise testing and prescrip-
tion, 6th ed. Philadelphia: Lippincott Williams and Wilkins, 2000. 225 p.

9. American College of Sports Medicine. Position stand: the recommended quantity and qual-
ity of exercise for developing and maintaining cardiorespiratory and muscular fitness, and
flexibility in healthy adults // Med. Sci. Sports Exerc. 1998. no 30. P. 975-991.

10. Bonzheim K.A., Franklin B.A. Women and heart disease: role of exercise-based cardiac re-
habilitation // Am. J. Sports Med. 2001. no. 3. P. 135-144.

11. Borg G. Psychophysical bases of perceived exertion // Med. Sci. Sports Exerc. 1982. Vol. 14.

P. 377-387.

2



ISSN 2072-8360 \ BectHuk MockoBckoro rocyfapCTBEHHOr0 obnactHoro YHUBEPCUTETA. (Epl/lﬂ: EctectBeHHble HayKkun 2017 /N2 4

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Gordon N.E, Gulanick M., Costa E. et al. Physical Activity, and Metabolism; and the Stroke
Council // Circulation, 2004. Vol.109. P. 2031-2041.

Greiner A., Esterhammer R., Messner H. et al. High-energy phosphate metabolism during
incremental calf exercise in patients with unilaterally symptomatic peripheral arterial dis-
ease measured by phosphor 31 magnetic resonance spectroscopy // J. Vasc. Surg. 2006. Vol.
43.P. 978-986.

Fletcher G.F, Balady G., Amsterdam E.A., Chaitman B., Eckel R., Fleg J. Exercise standards
for testing and training: a statement for healthcare professionals from the American Heart
Association // Circulation. 2001. Vol. 104. P. 1694-1740.

Franklin B.A., Bonzheim K., Gordon S., Timmis G.C. Safety of medically supervised cardiac
rehabilitation exercise therapy: a 16-year follow-up // Chest. 1998. Vol. 114. P. 902-906.
Franklin B.A., Swain D.P,, Shephard R.J. New insights in the prescription of exercise for
coronary patients // J. Cardiovasc. Nurs. 2003. Vol. 18. P. 116-123.

Hambrecht R., Niebauer J., Marburger C. et al. Various intensities of leisure time physical
activity in patients with coronary artery disease: effects on cardiorespiratory fitness and pro-
gression of coronary atherosclerotic lesions // J. Am. Coll. Cardiol. 1993. Vol. 22. P. 468-477.
Kavanagh T., Mertens D.J., Hamm L.E et al. Peak oxygen intake and cardiac mortality in
women referred for cardiac rehabilitation // J. Am. Coll. Cardiol. 2003. no 42. P. 2139-2143.
Kavanagh T., Mertens D.J.,, Hamm L.E et al. Prediction of long-term prognosis in 12 169
men referred for cardiac rehabilitation // Circulation. 2002. Vol. 106. P. 666-671.

Lakka T.A., Venaldinen J.M., Rauramaa R., Salonen R., Tuomilehto J., Salonen J.T. Relation
of leisure-time physical activity and cardiorespiratory fitness to the risk of acute myocardial
infarction // N- Engl. J. Med. 1994. Vol. 330. P.1549-1554.

Leger L.A., Mercier D., Gadoury C., Lambert J. The multistage 20 metre shuttle run test for
aerobic fitness // J. Sports Sci. 1988. no 6. P. 93-101.

Lee I.M., Skerrett PJ. Physical activity and all-cause mortality: what is the dose-response
relation? // Med. Sci. Sports Exerc. 2001. no 33. P. 459-471.

Leon A.S., Franklin B.A., Costa E et al. Statement from the Council on Clinical cardiology
(Subcommitee on Exercise, Cardiac Rehabilitation, and Prevention) and the Coucil on Nu-
trition, Physical Activity, and Metabolism (Subcommetee on Physical Activity), in Collabo-
ration with the American Association of Cardiovasculaar and Pulmonary Rehabilitation //
Circulation. 2005. Vol. 111. P. 369-376.

Mark D.B., Lauer M.S. Exercise capacity: the prognostic variable that doesn’t get enough
respect // Circulation. 2003. Vol. 108. P.1534-1536.

Miller W.C., Wallace J.P,, Eggert K.E. Predicting max HR and the HR-VO, relationship for
exercise prescription in obesity // Med. Sci. Sports Exerc. 1993. no 25. P. 1077-1081.

Myers J., Kaykha A., George S. et al. Fitness versus physical activity patterns in predicting
mortality in men // Am. J. Med. 2004. Vol. 117. P. 912-918.

Myers J., Prakash M., Froelicher V., Do D, Partington S., Atwood J.E. Exercise capacity and
mortality of men referred for exercise testing // N-Engl. . Med. 2002. Vol. 346. P. 793-801.
Nieman D.C. Exercise testing and prescription: a health-related approach, 4th ed. London:
Mayfield Publishing Company. 1999. 192 p.

Noble B.J., Borg G.A., Jacobs I., Ceci R., Kaiser P. A category-ratio perceived exertion scale:
relationship to blood and muscle lactates and heart rate // Med. Sci. Sports Exerc. 1983. Vol.
15. P. 523-528.

Pina I.L., Epstein C.S., Balady G.J. et al. Exercise and heart failure: a statement from the
American Heart Association Committee on Exercise, Rehabilitation, and Prevention // Cir-
culation. 2003. Vol.107. P. 1210-1225.

D



ISSN 2072-8360 \ BectHuk Mockosckoro rocyaapCTBeHHOro o06nactHoro yHuUBepcuTeTa. Cepml: EctecTBeHHble Haykn 2017 /Ne 4

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

Physical activity and health: a report of the Surgeon General. Atlanta: US Department of
Health and Human Services, US Centers for Disease Control and Prevention, National
Center for Chronic Disease Prevention and Health Promotion; 1996. 235 p.

Pollock M.L., Franklin B.A., Balady G.J. et al. AHA Science Advisory. Resistance exercise in
individuals with and without cardiovascular disease: benefits, rationale, safety, and prescrip-
tion: an advisory from the Committee on Exercise, Rehabilitation, and Prevention, Coun-
cil on Clinical Cardiology, American Heart Association; position paper endorsed by the
American College of Sports Medicine // Circulation. 2000. Vol. 101. P. 828-833.

Shephard R.J. Absolute versus relative intensity of physical activity in a dose-response con-
text // Med. Sci. Sports. Exerc. 2001. no 33. P. 400-418.

Shephard R.J., Balady G.J. Exercise as cardiovascular therapy // Circulation. 1999. Vol.99. P.
963-972.

Smart N., Marwick T.H. Exercise training for patients with heart failure: a systematic review
of factors that improve mortality and morbidity // Am. J. Med. 2004. Vol. 116. P. 693-706.
Stewart K.J., Hiatt W.R., Regensteiner J.G., Hirsch A.T. Exercise training for claudication //
N- Engl.]. Med. 2002. Vol. 347. P. 1941-1951.

Stewart K.J., Turner K.L., Bacher A.C. et al. Are fitness, activity, and fatness associated with
health-related quality of life and mood in older persons? // J. Cardiopulm. Rehabil. 2003.
Vol. 23. P. 115-121.

Swain D.P,, Franklin B.A. VO, reserve and the minimal intensity for improving cardiorespi-
ratory fitness // Med. Sci. Sports Exerc. 2002. no 34. P.152-157.

Tanasescu M., Leitzmann M.F, Rimm E.B., Willett W.C., Stampfer M.J., Hu EB. Exercise
type and intensity in relation to coronary heart disease in men // JAMA. 2002. Vol. 288. P.
1994-2000.

Thompson P.D., Buchner D., Pifia L.L. et al. Exercise and physical activity in the prevention
and treatment of atherosclerotic cardiovascular disease: a statement from the Council on
Clinical Cardiology (Subcommittee on Exercise, Rehabilitation, and Prevention) and the
Council on Nutrition, Physical Activity, and Metabolism (Subcommittee on Physical Activ-
ity) // Circulation. 2013. Vol. 107. P. 3109-3116.

Vuori I.M. Health benefits of physical activity with special reference to interaction with diet
// Public. Health Nutr. 2001. no. 4. P. 517-528.

Wannamethee S.G., Shaper A.G., Walker M. Physical activity and mortality in older men
with diagnosed coronary heart disease // Circulation. 2000. Vol. 102. P. 1358-1363.
Warburton D.E., Gledhill N., Quinney A. Musculoskeletal fitness and health // Can. J. Appl.
Physiol. 2001. no 26. P. 217-237.

Warburton D.E., Gledhill N., Quinney A. The effects of changes in musculoskeletal fitness
on health // Can. ]. Appl. Physiol. 2001. no 26. P.161-216.

Warburton D.E.R., Mathur S. Skeletal muscle training in people with chronic heart failure or
chronic obstructive pulmonary disease // Physiother. Can. 2004. Vol. 56. P. 143-157.
Warburton D.E., Sheel A.W., Hodges A.N., Stewart I.B., Yoshida E.M., Levy R.D. Effects of
upper extremity exercise training on peak aerobic and anaerobic fitness in patients after
transplantation // Am. J. Cardiol. 2004. Vol. 93. P. 939-943.

Williams M.A., Fleg J.L., Ades P.A. et al. Cardiac Rehabilitation and Prevention // Circula-
tion. 2002. Vol. 105. P. 1735-1743.

Williams M.A., Fleg J.L., Ades PA. et al. Secondary prevention of coronary heart disease
in the elderly (with emphasis on patients 75 years of age): an American Heart Association
scientific statement from the Council on Clinical Cardiology Subcommittee on Exercise,
Cardiac Rehabilitation and Prevention // Circulation. 2002. Vol.105. P. 1735-1743.

2



ISSN 2072-8360 \ BectHuk MockoBckoro rocyfapCTBEHHOr0 obnactHoro YHUBEPCUTETA. (Epl/lﬂ: EctectBeHHble HayKkun 2017 /N2 4

REFERENCES

1. Anokhina N.D., Arkhipov R.N., Rasulov M.M. Korrektsiya myshechnoi deyatel'nosti u
zhenshchin v usloviyakh aerobnogo fitnesa [Correction of muscle activity in women in
terms of aerobic fitness]. Teoriya i praktika fizicheskoi kul'tury [Theory and practice of physi-
cal culture], 2010, no. 9, pp. 59-62.

2. Golovanov S.A. Complex correction of male health in terms of aerobic physical activity:
abstract of PhD thesis in Pedagogical Sciences. Moscow, 2016. 26 p.

3. Golovanov S.A., Arkhipov R.N., Anokhina N.D., Rasulov M.M. Rol' fizicheskoi aktivnosti
v profilaktike i korrektsii serdechno-sosudistykh zabolevanii [Role of physical activity in
preventive maintenance and treatment of cardiovascular diseases]. Elektronnyi resurs [Elec-
tronic resource]. Vestnik Moskovskogo gosudarstvennogo oblastnogo universiteta (Elektronnyi
zhurnal), 2013, no. 4. Available at: http: //evestnik-mgou.ru/Articles/View/499.

4. Golovanov S.A., Kul'kova 1.V,, Rasulov M.M. Health correction in men with diabetes mel-
litus and arterial hypertension by means of fitness. East European Scientific Journal, 2017,
vol. 1, no. 8 (24), pp. 13-15.

5. Golovanov S.A., Rasulov M.M., Snisarenko T.A. Complex correction of the health of men
with obesity and hypertension in conditions of aerobic exercise. Vestnik Moskovskogo gosu-
darstvennogo oblastnogo universiteta. Seriya: Estestvennye nauki, 2014, no. 1, pp. 43-52.

6. Adams V., Linke A., Krankel N., et al. Impact of regular physical activity on the NAD(P)H
oxidase and angiotensin receptor system in patients with coronary artery disease. Circula-
tion, 2015, vol. 111, pp. 555-562.

7. Ades PA. Cardiac rehabilitation and secondary prevention of coronary heart disease. N-
Engl. J. Med. 2001, vol. 345, pp. 892-902.

8. American College of Sports Medicine. ACSM's Guidelines for exercise testing and prescrip-
tion, 6th ed. Philadelphia: Lippincott Williams and Wilkins, 2000. 225 p.

9. American College of Sports Medicine. Position stand: the recommended quantity and qual-
ity of exercise for developing and maintaining cardiorespiratory and muscular fitness, and
flexibility in healthy adults. Med. Sci. Sports Exerc., 1998, no 30, pp. 975-991.

10. Bonzheim K.A., Franklin B.A. Women and heart disease: role of exercise-based cardiac re-
habilitation. Am. J. Sports Med., 2001, no. 3, pp. 135-144.

11. Borg G. Psychophysical bases of perceived exertion. Med. Sci. Sports Exerc., 1982, vol. 14,
pp. 377-387.

12. Gordon N.E, Gulanick M., Costa E, et al. Physical Activity, and Metabolism; and the Stroke
Council. Circulation, 2004, vol. 109, pp. 2031-2041.

13. Greiner A., Esterhammer R., Messner H., et al. High-energy phosphate metabolism dur-
ing incremental calf exercise in patients with unilaterally symptomatic peripheral arterial
disease measured by phosphor 31 magnetic resonance spectroscopy. J. Vasc. Surg., 2006,
vol. 43, pp. 978-986.

14. Fletcher G.F, Balady G., Amsterdam E.A., Chaitman B., Eckel R., Fleg ]. Exercise standards
for testing and training: a statement for healthcare professionals from the American Heart
Association. Circulation, 2001, vol. 104, pp. 1694-1740.

15. Franklin B.A., Bonzheim K., Gordon S., Timmis G.C. Safety of medically supervised cardiac
rehabilitation exercise therapy: a 16-year follow-up. Chest., 1998, vol. 114, pp. 902-906.

16. Franklin B.A., Swain D.P, Shephard R.J. New insights in the prescription of exercise for
coronary patients. J. Cardiovasc. Nurs., 2003, vol. 18, pp. 116-123.

17. Hambrecht R., Niebauer J., Marburger C., et al. Various intensities of leisure time physical
activity in patients with coronary artery disease: effects on cardiorespiratory fitness and pro-
gression of coronary atherosclerotic lesions. J. Am. Coll. Cardiol., 1993, vol. 22, pp. 468-477.

30



ISSN 2072-8360 \ BectHuk Mockosckoro rocyaapCTBeHHOro o06nactHoro yHuUBepcuTeTa. Cepml: EctecTBeHHble Haykn 2017 /Ne 4

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Kavanagh T., Mertens D.J., Hamm L.E, et al. Peak oxygen intake and cardiac mortality in
women referred for cardiac rehabilitation. J. Am. Coll. Cardiol., 2003, no. 42, pp. 2139-2143.
Kavanagh T., Mertens D.J., Hamm L.E, et al. Prediction of long-term prognosis in 12 169
men referred for cardiac rehabilitation. Circulation, 2002, vol. 106, pp. 666-671.

Lakka T.A., Venildinen J.M., Rauramaa R., Salonen R., Tuomilehto J., Salonen J.T. Relation
of leisure-time physical activity and cardiorespiratory fitness to the risk of acute myocardial
infarction. N- Engl. ]. Med., 1994, vol. 330, pp. 1549-1554.

Leger L.A., Mercier D., Gadoury C., Lambert J. The multistage 20 metre shuttle run test for
aerobic fitness. J. Sports Sci., 1988, no. 6, pp. 93-101.

Lee I.M., Skerrett PJ. Physical activity and all-cause mortality: what is the dose-response
relation? Med. Sci. Sports Exerc., 2001, no. 33, pp. 459-471.

Leon A.S., Franklin B.A., Costa E, et al. Statement from the Council on Clinical cardiology
(Subcommitee on Exercise, Cardiac Rehabilitation, and Prevention) and the Coucil on Nu-
trition, Physical Activity, and Metabolism (Subcommetee on Physical Activity), in Collabo-
ration with the American Association of Cardiovasculaar and Pulmonary Rehabilitation.
Circulation, 2005, vol. 111, pp. 369-376.

Mark D.B., Lauer M.S. Exercise capacity: the prognostic variable that doesn't get enough
respect. Circulation, 2003, vol. 108, pp. 1534-1536.

Miller W.C., Wallace J.P, Eggert K.E. Predicting max HR and the HR-VO2 relationship for
exercise prescription in obesity. Med. Sci. Sports Exerc., 1993, no. 25, pp. 1077-1081.

Myers J., Kaykha A., George S., et al. Fitness versus physical activity patterns in predicting
mortality in men. Am. J. Med., 2004, vol. 117, pp. 912-918.

Myers J., Prakash M., Froelicher V., Do D., Partington S., Atwood J.E. Exercise capacity and
mortality of men referred for exercise testing. N-Engl. J. Med., 2002, vol. 346, pp. 793-801.
Nieman D.C. Exercise testing and prescription: a health-related approach, 4th ed. London:
Mayfield Publishing Company, 1999. 192 p.

Noble B.J., Borg G.A., Jacobs L., Ceci R., Kaiser P. A category-ratio perceived exertion scale:
relationship to blood and muscle lactates and heart rate. Med. Sci. Sports Exerc., 1983, vol. 15,
pp. 523-528.

Pifia I.L., Epstein C.S., Balady G.J., et al. Exercise and heart failure: a statement from the
American Heart Association Committee on Exercise, Rehabilitation, and Prevention. Circu-
lation, 2003, vol. 107, pp. 1210-1225.

Physical activity and health: a report of the Surgeon General. Atlanta: US Department of
Health and Human Services, US Centers for Disease Control and Prevention, National
Center for Chronic Disease Prevention and Health Promotion; 1996. 235 p.

Pollock M.L., Franklin B.A., Balady G.J., et al. AHA Science Advisory. Resistance exercise in
individuals with and without cardiovascular disease: benefits, rationale, safety, and prescrip-
tion: an advisory from the Committee on Exercise, Rehabilitation, and Prevention, Coun-
cil on Clinical Cardiology, American Heart Association; position paper endorsed by the
American College of Sports Medicine. Circulation, 2000, vol. 101, pp. 828-833.

Shephard R.J. Absolute versus relative intensity of physical activity in a dose-response con-
text. Med. Sci. Sports. Exerc., 2001, no. 33, pp. 400-418.

Shephard R.J., Balady G.J. Exercise as cardiovascular therapy. Circulation, 1999, vol. 99,
pp. 963-972.

Smart N., Marwick T.H. Exercise training for patients with heart failure: a systematic review
of factors that improve mortality and morbidity. Am. J. Med., 2004, vol. 116, pp. 693-706.
Stewart K.J., Hiatt W.R., Regensteiner J.G., Hirsch A.T. Exercise training for claudication.
N- Engl.]. Med., 2002, vol. 347, pp. 1941-1951.

U



ISSN 2072-8360 \ BectHuk MockoBckoro rocyfapCTBEHHOr0 obnactHoro YHUBEPCUTETA. (Epl/lﬂ: EctectBeHHble HayKkun 2017 /N2 4

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Stewart K.J., Turner K.L., Bacher A.C. et al. Are fitness, activity, and fatness associated with
health-related quality of life and mood in older persons? J. Cardiopulm. Rehabil., 2003,
vol. 23, pp. 115-121.

Swain D.P,, Franklin B.A. VO2 reserve and the minimal intensity for improving cardiorespi-
ratory fitness. Med. Sci. Sports Exerc., 2002, no. 34, pp. 152-157.

Tanasescu M., Leitzmann M.E, Rimm E.B., Willett W.C., Stampfer M.]., Hu EB. Exercise
type and intensity in relation to coronary heart disease in men. JAMA, 2002, vol. 288,
pp. 1994-2000.

Thompson P.D., Buchner D., Pifla L.L. et al. Exercise and physical activity in the prevention
and treatment of atherosclerotic cardiovascular disease: a statement from the Council on
Clinical Cardiology (Subcommittee on Exercise, Rehabilitation, and Prevention) and the
Council on Nutrition, Physical Activity, and Metabolism (Subcommittee on Physical Activ-
ity). Circulation, 2013, vol. 107, pp. 3109-3116.

Vuori .M. Health benefits of physical activity with special reference to interaction with diet.
Public. Health Nutr., 2001, no. 4, pp. 517-528.

Wannamethee S.G., Shaper A.G., Walker M. Physical activity and mortality in older men
with diagnosed coronary heart disease. Circulation, 2000, vol. 102, pp. 1358-1363.
Warburton D.E., Gledhill N., Quinney A. Musculoskeletal fitness and health. Can. J. Appl.
Physiol., 2001, no. 26, pp. 217-237.

Warburton D.E., Gledhill N., Quinney A. The effects of changes in musculoskeletal fitness
on health. Can. J. Appl. Physiol., 2001, no. 26, pp. 161-216.

Warburton D.E.R., Mathur S. Skeletal muscle training in people with chronic heart failure or
chronic obstructive pulmonary disease. Physiother. Can., 2004, vol. 56, pp. 143-157.
Warburton D.E., Sheel A.W., Hodges A.N., Stewart I.B., Yoshida E.M., Levy R.D. Effects of
upper extremity exercise training on peak aerobic and anaerobic fitness in patients after
transplantation. Am. J. Cardiol., 2004, vol. 93, pp. 939-943.

Williams M.A., Fleg J.L., Ades P.A., et al. Cardiac Rehabilitation and Prevention. Circulation,
2002, vol. 105, pp. 1735-1743.

Williams M.A., Fleg J.L., Ades PA., et al. Secondary prevention of coronary heart disease
in the elderly (with emphasis on patients 75 years of age): an American Heart Association
scientific statement from the Council on Clinical Cardiology Subcommittee on Exercise,
Cardiac Rehabilitation and Prevention. Circulation, 2002, vol. 105, pp. 1735-1743.

&Y



ISSN 2072-8360 \ BectHuk Mockosckoro rocyaapCTBeHHOro o06nactHoro yHuUBepcuTeTa. (epvm: EctecTBeHHble Haykn ‘ 2017 /Ne 4

Tabnuya 1

Bnuanne pusmyecknx ynpa>kHeHUIT HA OKMCINTETbHO-BOCCTAHOBHUTETbHBIE
NPOLECCHI B KIIETKe

IToxasaremp Bup aktuBHOCTM
OrcyrcTBUE YmepenHas bonbmraa
Harpysku Harpyska Harpyska
Asora okcnp YPaBHOBEIIEH | no6bluieH nosvieH
AHTVOKCUZIQHTBI (TyIINTENN) YPaBHOBEIIEH | HOBblU4EH nosvluier
CBo6OHBIE PaJIVIKaIbI YpaBHOBEIICH | nO6bluleH nosviuier pe3xko
OKCUFATUBHBIN CTpecc ymepeHHbLil TIOHIDKEH noevluler
Tabnuya 2

OTHOCHUTeIbHAA UHTEHCUBHOCTD HArpy3OK M pelpe3eHTaTHBHAsA
7-MecAa4YHas IporpaMma ynpa>KHeHmi

VIHTEeHCHBHOCTD NIPEJIICAHHBIX a9POOHBIX YIPAXKHEHNUI! (IIPOJOHKUTENBHOCTHIO 0 60 MITH)

JInTeHCUMBHOCTD % CPmakc | mkana KO - |Yacrora gpixa- | Temneparypa | IIpumep
(* pmamasoH, Heo6x0- | HRmax |POY Catego- | nust Tena Pusmyeckoii
AUMBIIA /I COXpaHe- ry-ratio RPE AKTUBHOCTU
HUS 3T0POBb) scale
Ouenb cmaboe ycunne | <35 <2 Hopma Hopma Jlerkas y6op-
Ka
Cnaboe ycunume* 35-54 2-3 Hesnauntens- | Hauamo omyy- | Ymepennas
HOe yyallleHHe | IlleHus Tella | paboTa B cafy
Ymepennoe ycunue* 55-69 4-6 3naunrenvHoe | Termo OHepruyHas
yyauieHue xofipba
3HauynTenpHoe ycunme* | 70-89 7-8 Oppimka Becpma Te- ber tpycuoit
nyias
Ouenp 6onbinoe yeu- | >89 9 bonbee ysenu- | [loBbimena BricTpBIiT 6er
e 4JeHue
MakcumanbHOe 100 10 [Tonnoe orcyt- | O4ens ro- BricTphIit 6er
ycunme CTBJE IBIXaHUA | pAYO, MH- Ha JICTOIIe-
TeHCMBHOE HUe
MIOTEeHNe
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