24 Hayuno-cnopmusnuiii eecmuux Ypaia u Cubupu 2014\Ne |

YK 615.84 : 796
BBK 53.542 : 75
Kopazuna IO. B., Pocyresa Jl. I

TPAHCKPAHUAJIBHBIE METO/bI - HEPCHHEKTUBBI IPUMEHEHUSA B CIIOPTE

Lenbto npencraBieHHONH paOOTHI IBUJIOCH ONPEAEICHHE JATbHEHIIINX NEPCIEKTHB U Ha3HAYSHHS
HCIIOJIb30BAaHUsI TPAHCKPAHUAJIBHBIX BO3JAEHCTBUI B cnopTe. TpaHCKpaHHalbHbIE METOIbI — 3TO
BO3/ICHCTBUSI TOKaMHU JHOO MAarHUTHBIM IIOJIEM Yepe3 KOXKHble TOKPOBBI TOJIOBBI. B Hactosiuee
BpeMsl NMPOBEICHO OOJBILIOE KOJIWYECTBO MCCIEIOBAHUMN, TTOKA3bIBAIOIINX 3(P(eKTHBHOCTD MpUMe-
HEHHUsI TaHHBIX METOOB B KJIMHUYEeCKOH npaktuke. Hanbomnbinee pacrpocTpaHeHHE MONYUUIH Me-
TOABI TPAHCKPAHUAJIBHON MAarHUTHON CTUMYJIALIMU U TPAaHCKPAHUAJIbHON 3JIEKTPOCTUMYJISILIMM UM-
nyecHBIM TOKOM (TOC). Vike nmokazaHa 6e3onmacHOCTb U 3¢ (HEKTHBHOCTb UCMIOIB30BAHUS TTOCIIEN-
HEro B TEPAIEBTUYECKHUX LIESAX B PA3UYHBIX OTPACIAX MeAHUUHBL Pa3paboTka TeXHONOrui npu-
meHeHUs1 TOC B ciopTe TOJIbKO HaunHaeTcs. [IpoBeneHHble HAMU MOUCKOBBIE UCCIIEJOBAHMS CPOU-
HBIX U KyMyJATUBHBIX 3¢ pexkroB TOC B TpeHHPOBOYHON M COPEBHOBATENBHOMN AESITEIBHOCTH TMO-
Ka3aju, 4To cpouHblii 3ddexr omqHokpaTHOro ceanca TOC mocne copeBHOBATEIBHON HATPYy3KH 3a-
KJIFOUAETCsl B YCKOPEHUH MPOIIECCOB BOCCTAHOBJICHUSI BETETATUBHON PeryJisiuu paboThl CepaedHO-
COCYIUCTOH cucTeMbl criopTcMeHoB. KymymsituBHbIi 3¢ dekT kypca npouenyp TOC nposiBuics B
ontuMuzauuu 1" pUTMOB rOJIOBHOT'O MO3ra CIIOPTCMEHOB.

KaroueBbie ciioBa: cnopmemensi, mpaHcKpanuaibHsie MemMoosl, MPAHCKPAHUATLHASL MEPANS,
BHEMPEHUPOBOUHbIE CPEOCMBA, IP2OeHHbIE CPeOCmEd, 80CCMAHOBAEHIEe, AOANMAlUsl, CePOeyYHO-
cocyoucmas cucmemd, 6apuadenIbHOCMb CepPOeyHo20 pPUmma, 21eKmpodHYyedhanospammd, peo-
epamma, NCUXoPU3UONOUSL.

Onpenenutb najpHeHIINE MEPCHEKTUBBI U
Ha3Ha4deHHe HCIIOJNb30BaHUsI METOJIOB TpaHC-
KpaHHaJIbHOTO BO3/AE€MCTBUS B CIIOPTE.

[Ipobnema amanranuu OpraHu3Ma 4YejioOBeKa
B YCJOBHUSX HaNPsOKEHHON MBIIIEYHON Jes-
TEJILHOCTH TMPOAOJIKAET OCTaBaThcsl Hambolee

3HauuMoii [7; 8]. DkcTpeManbHbie (pU3UUECKUE
U TICUXO3MOIIMOHAJIbHBIE HArPy3KH B 3HAYH-
TEJIbHON CTETEeHH 3aTPYAHSIIOT MPOLECCHl BOC-
CTAHOBJICHHUS] OpraHu3Ma, ajmanrauud. Psi as-
TOPOB yTBEPKAAIOT, YTO IO CUX TOP OCTAIOTCS
Hepa3paOOTaHHBIMH  CPEIACTBA YCKOPEHHOTO
BOCCTAHOBJICHHUSI 1TOCJIe OONBINNX TPEHUPOBOY-
HBIX Harpy3ok [12].

B Hacrosiimee BpeMst U3BeCTeH OOJNBIION ap-
ceHasl (DapMaKOJOTHUECKHX CPENCTB, OKa3bl-
BAIOIIUX BJIUSTHUE HA pasiu4Hble QyHKIMU Op-
raHU3Ma, KOTOPbIE CIIOCOOCTBYFOT TOBBIIIICHUIO
paboTtocrnocobHOCTH cropTcMeHa. B To ke
BpeMsl IPUMEHEHUE MHOTHX U3 HUX OTrpaHudve-
HO M3-32 TOOOYHBIX 3(PPEKTOB WM HATUIHS UX
B CITUCKE 3alpelleHHbIX CyOCTaHIUH U MeTo-
nos BAJIA, mosToMy BO3HUKAaeT HEOOXOIu-
MOCTh HCTIOJIB30BaHUS Pa3HOOOPA3HBIX CIOCO-
0O0B HEMETMKaMEHTO3HOTrO Bo3aeucTaus [1; 5],
Cpeny KOTOPBIX 3HAYUTENbHBIA MHTEPEC Mpen-
CTaBJSIIOT METOIbl TPAHCKPAHUAJIBHOTO BO3-
nencTBusA. JlaHHbIE METOABI aKTUBHO HCIOJIb-
3yeTcss B Pa3IMYHBIX OOJACTSIX MEAWIIMHBI, a
UX MPUMEHEHUE B CIIOPTE AENAET €IIe TOJIbKO
MEPBBIE IIArH.

Opranu3zanusi 1 MeToabl HCCJIEXOBAHHS.
B 3kcnepuMeHTaNbHOM HCCIENOBAHUN TPHHS-
au ydactue 19 cnopTCMEHOB My>KCKOro moJja
(14 mayspiudTepoB u 5 OOPIOB) B BO3pACTE OT
18 mo 24 ner, BBICOKOH CIIOPTUBHON KBanu(u-
kauun (KMC, MC, MCMK). Bce y4yacTHuKH
nanu JoOpOBOJNIBHOE WH(POPMUPOBAHHOE CO-
rlache Ha y4yactue B uccienoBaHuu. Jlims wmc-
KJIFOUEHHUS] IPOTHBOMNOKA3aHUN K MPUMEHEHHIO
TOC (ckpbITON SMHUIENTHYECKONH aKTUBHOCTH
MO3ra), BCEM YYaCTHHUKAM HCCJICAOBAHUS
npeaBapuTeNbHO ObUIa TPOM3BENEHA 3aIiCh
snekrposHuedanorpamMmmel. Cpounblie 3PQeKThI
T3C uccnenosanuch B NepUOs COPEBHOBAHUI.
Ceanc TOC B 3KCnepUMEHTaNbHON TIpyIIe

NPOBOJUIICS c MOMOLIBIO amnmnapara
TPAHCAMP-5, pacnonoxxeHue 3JIeKTPOIOB
7T00HO-MAaCTOUAATBHOE, IPONOJLKUTENBHOCTD

20 MUH, UMIyJIbCHBIH OUIIOJSIPHBIA TOK, Mak-
cumanbHas BenuuuHa 3 MA. Brusaue TOC nHa
(YHKIIMOHAIBHOE  COCTOSIHUE  OpraHu3Ma
CIIOPTCMEHOB M MPOLECCHl BOCCTAHOBJICHHUS
OLIGHUBAJIOCh IO JaHHBIM BapHaOeNbHOCTH
CEepAEYHOr0 PUTMA U NCUXO(PUZUOIOTHUECKUM
MOKa3aTessiM (BpeMs MPOCTON M CIIOJKHOW CEH-
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COMOTOPHOM pEaKUuu, BPEMEHHU PEaKLUU BbI-
oopa u Ttecty Ilynbre). CropTcMeHbI OBLIH
oOcreoBaHbl 3a HENENI0 Iepex COpPEeBHOBA-
HusiMHA ((OH), IO COPEBHOBAHHUI MOCJE B3Be-

T T I
| LU

Do

IIUBAHMSA, CPa3y MOCJe COPEBHOBAHUI U MOCHE
TOC — skcnepuMeHTalbHAas TIpyIna, a KOH-
TposbHasi rpymnmna udepes 20 MHUHYT IOCHIE CO-
peBHOBaHM (pUCYHOK 1).

Pucynok 1 — CnoptcmeH Bo Bpewmst ceanca TOC

Jlnsg  OueHKH KyMyJATHUBHBIX 3(ddexTon
nposoauics kypc TOC, cocrosmuii u3z 10 ce-
aHcoB no 30 muHyT. Jlo ¥ nocne Kypca mpous-
BOIWJIACH pEerucTpanusi (U3NOIOTHYECKUX U
ncUXx0(QU3HONOTHYECKUX TIOKa3aTesIel Mo JaH-
HBIM BapHaOeNbHOCTH CEPAEUHOrO PUTMA, Peo-
Bazorpaduu u peosnnedanorpadum, 3aeKTPO-
sHuedanorpahuu U NCUXOPUIUOIOTHISCKUM
NoKa3aTessiM (BpeMs MPOCTON U CIIOKHON CeH-
COMOTOPHOH pEaKkIHH, BPEMEHU PEaKLUH BbI-
oopa u Tecty llynbre).

UccnenoBanne aHanmm3a BapuaOeNbHOCTU
CEepACYHOr0 PUTMA OCYINECTBISIACh C IMOMO-
mpto AIIK «Heiiponab», snextposHnedao-
rpadusi — ¢ momompo mpudopa «Helpon-
cnektp 3» (HefipocodT), peosasorpadus u
peosHuedanorpadus — «Peo-ciextp» (Hetipo-
cor).

PesyabTaThl HCC/IEI0BAHHS H HX 00CYXK-
AeHHe. AHalN3 COBpEMEHHON Hay4dHOH JuTe-
paTypbl MOKasajg Hajuuue OOJBIIOro KOJIWYe-
CTBa UCCJIENOBAHUN M PE3yJIbTATOB IPaKTHUe-
CKOTO HCTIOJIb30BAHUSI METOJOB TPaHCKPaHU-
aJIbHOTO BO3JEHCTBHS B KJIMHUKE.

K nacTosimemMy BpeMeHHM B MEIUIIMHE JOC-
TOBEPHO YCTAHOBJIEHbI U CHCTEMAaTHU3UPOBAHBI
ocHoBHbIe JieuebHble >dexter TIC: HOpMa-
aM3auus  NCHXO(M3MONIOrHYecKoro  CraTyca,
KyTHpPOBaHHE OOJEBBIX CHHAPOMOB, HOpMAaJIU-

3a1usl apTepPUabHOTO aBieHus [4], cTumynis-
Usi TPOLECCOB pemnapanuy, MeTadbonnsma,
ummyHuteTa [2]. Janubsie o npumenenuun TOC
B CIOPTUBHON MpakTHKe eOuWHWYHBEL. B psge
uccienoBaHuil yuennle npumensuin TOC ans
KOPPEKIMH TMCUXO(PHU3NOIOTHIECKOrO CTaTyca
crioptcMeHoB [3; 10], reMonUHAMHUKU 3K0I0U-
cTOB mocyie ¢usndyeckux Harpy3ok [10], Bere-
TATUBHBIX M3MEHEHUH y aTJIETOB LIUKIMYECKUX
BUJIOB CIIOPTA, & TAKXKE JJIS TTOBBIEHUs (pU3H-
yeckoil paborocnocoOHocTH equHOOOpIEB [3].
OnHako OCTarOTCs HENOCTaTOYHO OOOCHOBAH-
HBIMH (PH3HOIOTHYECKHEe MEXaHU3Mbl U METO-
nbl Bo3aeiictBusas TOC Ha TeMOOWHAMUKY U
(YHKIIOHAIBHOE COCTOSTHME OpraHu3Ma IpHu
BOCCTAHOBJIEHUM 0CJI€ TPEHUPOBOUHBIX U CO-
pPEBHOBATENbHBIX HArpy30K, HE paspadoraHa
METOAMKA €€ MPUMEHEHHs B 3aBUCHUMOCTH OT
TpeOOBaHUH, PEIBSIBIIEMbIX BUIOM CITOPTA.

IIpoBenenHoe HaMu HUCCIIEOBAHUE BIUSHUS
TOC Ha mpouecchl CPOUYHOTO BOCCTAHOBJICHHUS
CIIOPTCMEHOB TIOCJIE COpPEBHOBATENbHON Ha-
IPYy3KH [TOKA3alu CleAyoLee.

JlMHaMUKa 4acTOTBl CEPAEYHBbIX COKparle-
Huit (UCC) mpencrasneHa Ha pucyske 2. Ilo-
cie nposeneHus ceanca TOC dacTora cepaeu-
HBbIX COKpAlleHUH BOCCTaHOBUJIACH OTHOCH-
TEJIbHO MpPEeICOPEBHOBATENbHBIX IOKa3aTenet,
OIHAKO (POHOBBIX 3HAUEHUI HE TOCTUTIIA.
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Pucynok 2 — Tunamuka YCC s3kcriepuMeHTaNbHON TPYIITBI May 3 piudpTepoB

JluHamMpKa TIOKasatenedl  BapHabenbHOCTH
CEepIevHOro puTMa INpeacTasiieHa B Tabmmue 1.
H3meHeHne mnpencopeBHOBATENbHBIX [OKa3aTe-
Jell OTHOCUTENBHO (DOHOBBIX CBSI3AHO C TPEA-
CTapTOBBIM  (PYHKLMOHAJIBHBIM  COCTOSTHHEM
crioprcmeHoB. Ilocne copeBHOBaHMII y CHOpT-
CMEHOB OTMEUaeTCsi CHIDKEHHE TEKyLIero (pyHk-
LIMOHAILHOTO COCTOSIHUSI OpTaHMU3Ma U Ipeodia-
JlaHUEe AKTUBHOCTH CHUMIIATUYECKOrO 3BEHA Ha

(oHE YMEHBINEHUS] AKTUBHOCTH IapacHMIIaTH-
YECKOro 3B€HAa BEreTaTuBHON peryssauuu. IIpo-
U300 JOCTOBEPHOE YMeHbLIeHHe Mozabl (Mo)
10 525 £ 21 Mc, CHUKEHUE BapUaLIMOHHOTO pas3-
maxa (BP) no 112 + 20 mc, noBbllIeHHe HHAECKCA
Hanpspxenust (MH) no 658 + 158 y.e. Takxe mo-
BBICIUIIICh MHAEKC BETE€TATUBHOTO PAaBHOBECHS
(UBP) mo 654 + 154 y.e., BereTaTUBHBIN NOKa3a-
tenb putMa (BIIP) no 21+ 3 y.e.

Tabmmua 1 — Jlunamuka nmokasareneil BapuabeIbHOCTH CEPACYHOrO PUTMA SKCIIEPUMEHTATbHON

Py IIIbI

TMokasarem don o copesnoBanuii | [locne copeBHOBaHUM Ilocne TOC
(M £ m) (M £+ m) (M £ m) (M £ m)
R-Rcp. mc 749 + 42 605 + 37 528 £ 19 610+ 21
R-Rmin. mc 631 + 38 535+25 482+ 12 535+£20
R-Rmax, mc 876 £ 43 716 £ 50 594 £ 30 760 + 29
BP, mc 244 + 17 181 +£ 29 112 £ 20 225+ 24
SDNN, mc 51+3 34+5 22 +4 39+ 5
HH, y.e. 123 £ 21 420 + 195 658 + 158 202 + 26
Koad. Bap., % 6+0,5 5+0,5 4405 6+0.8
Mo, mc 739 + 38 596 + 37 525 +£21 603 + 21
BKP 10£0,5 8+0,7 6+ 0.6 8+04

[Mprveuanne: B TAOMWIC NPHBCACHBI TOJBKO TOCTOBCPHBIC JAHHBIC MCXKAY TOKA3ATCIIMH BApHAOCIBHOCTH

CCPACYHOTO PUTMA TOCIIC cOpeBHOBaHMH u riocae TOC.

Ilocne mposeaenHoro ceanca TOC, mocro-
BEPHO M3MEHWIJINCh TokKasateau. mona (Mo)
Bo3pocia Ha 13 %, BapualMOHHBIN pa3zmax
(BP) yBenmuuncst B 2 pasa, 4TO OTpPakaer mo-
BBILICHUE YPOBHSI BaryCHOH peryJisiliud pUTMa
cepana. MHOEKC HaNpsDKEHUS PEryJsTOPHBIX
cucreM (UH) ymenpmuncs B 3 pasa. MHpekc
BereratuBHoro pasHoeecuss (UBP) u Berera-
TUBHBIA Mokazatenb purma (BIIP) ymenbium-
JUCh B 2 pasa, uYTO OTPAKAET HOPMATHU3ALIHIO
COOTHOIIEHHUS] MEXy aKTUBHOCTBIO CHMIIATH-
YEeCKOTO U MapacuMIATUYECKOro OTHENIOB Be-
reTaTUBHOW HEPBHON cucTeMsbl. llonmy4yeHHbIe

JaHHbIE TO3BOJISIIOT FTOBOPUTH O BOCCTaHOBIIE-
HUM OanaHca MeXIy OTHeJaMH BereTaTHBHOMN
HepBHOH cuctemMbl nocie ceanca TOC.

B kouTposnpHO# rpymnmne mnokaszarenu BCP
CTaTHUCTUYECKU 3HAUNUMO HE NU3MEHUJIKCh.

UccnenoBanne MTUHAMHUKH (PU3MOJIOTHUECKHX
U NCUXO(PHU3HONOTUIECKUX TOKazaTened 10 U
nocine kypca TOC, cocrosiero u3 10 mpouenyp
MPOROJDKUTENBHOCTEIO 30 MUHYT MOKA3aJ0 Clie-
ayromee. Pe3ynbTaTel HUCCIenOBaHUS OHO3JIEK-
TPUYECKOM AaKTMBHOCTH HEWPOHOB TOJIOBHOTO
MO3ra MPEACTaBIeHbI B TAOIUIE 2.
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Tabnuna 2 — Auaamuka OMO3JIEKTPUYECKON aKTUBHOCTH HEHPOHOB TOJIOBHOTO MO3Ta

OtBeaeHus Ilokazatenu Mo TIC Hocne TIC P
(M + m) M+ m)

Am (A) 212+2.9 145 £33 <0,03

Acp (A) 103+ 1.5 72+17 <0,01

obhnie Aw (BH) 253+4.4 183 +4.1 <0,01
Acp (BH) 83+ 19 63+1.5 <0,02
Awm (BB) 582+ 13.8 35.0+12.1 < 0,002

Acp (BB) 103 £ 2.9 74+2.1 <0,05

Am (A) 23.7+32 148 +32 <0,01

Acp (A) 105+ 1.3 71+1.5 <0,02

Aw (BH) 283+ 4.9 17.8+3.8 <0,01

HEHTPATIbHbIE Acp (BH) 8.9+ 1.8 6,0+ 1.2 <001
Aw (BB) 63.6 + 14.6 3474115 < 0,002

Acp (BB) 10.8+2.5 6.8+17 <0,01

N Aw (BH) 232+3.9 16,8 3.4 <0,02
Awm (BB) 50.1+11.8 32.3+10.4 <0,01

Awm (T) 17.4£5.6 78+27 <0,02

Acp (T) 73+18 3.8+ 1.4 <0,03

Am (A) 28.8+3.8 19.8 £ 3.6 <0,02

Lo Acp (A) 124+ 1.4 O+ 14 <0,03
Aw (BH) 204+ 4.6 17.0 3.4 <0,03

Acp (BH) 88+ 15 58+ 1.1 <0,01

Aw (BB) 62.8+12.8 33.7+10.6 <0,05

Acp (BB) 101+ 1.9 6.5+1.5 <0,01

[Mprveuanne: AM — aMILTATY 1a MAKCHMANTBHAS, ACp — aMmumTyaa cpearss; A — anpda purm; b - Oeta HE3KOUAC-
TOTHBIH puTM; BB - 6eTa BRICOKOYACTOTHBIA pUTM; T — TETA PUTM.

CrarucTHdeckn 3HAUYMMble WU3MEHEHHUS I10-
kazareneit D01 3aperucTpupoBaHbl B JIEBOM
nojymapu. B TOOHBIX W LEHTpabHBIX OTBE-
JEHUSIX BBISIBIIEHO CHIDKEHHE MAaKCHUMAJIBbHOH U
cpemHel aMIuMTy bl anbda, 6eTa BBICOKOUYAC-
TOTHOTO M 0€Ta HHU3KOYaCTOTHOrO PUTMOB. B
TEMEHHBIX OTBEACHUSX CHHU3WIACH MAaKCH-
MaJIbHasl aMIUIUTyJa OeTra BBICOKOYaCTOTHOTO
u Oera HU3KOYACTOTHOTO PUTMOB. B 3arbuiou-
HBIX OTBEICHHUSX BBIIBJICHO CHIDKEHHE MaKCH-
MaJbHOH W CpeIHeH aMIUTUTyIbl TeTa, anbda,
6era BBICOKOYACTOTHOrO M OeTa HHU3KOYaCTOT-
HOTO PUTMOB. DTO CBS3aHO, NO-BUIUMOMY, C
TOPMO3SIIIUM JEeHCTBUEM SHIOP(UHOB, BBIpa-
OarbiBaeMbIx mox neticreueM TOC, Ha Helipo-
HBbI KOPBI TOJIOBHOT'O MO3Ta.

CHuxeHHe aMIUTUTY bl OeTa puTMa BO BCEX
OTBEACHUAX JIEBOTO IMOJYIIAPUST COYETANOCH C

JIOCTOBEPHBIM yMEHBLICHHEM BPEMEHH peak-
1IUH BBIOOPA B TICUXO(U3HOIIOTHYECKUX TECTAX.
3TO MOXKHO PaCIEHUTh KaK MPU3HAK 3KOHOMH-
3anMy padoOThI TOJOBHOI'O MO3ra IPU BBHINOJN-
HeHHH padoThl, TpeOyromell MOBBIIIEHHOTO
BHUMAaHMS U 3PUTEIBHO - MOTOPHOH KOOpPIH-
HAIIH.

CocrosiHue TepeTPEeHNPOBAHHOCTH CIIOPT-
CMEHOB YaCTO OTPaKaeTCsl B HAPYLICHUH Bere-
TATUBHOH peryimauuu  (QyHKUMH OpraHu3Ma.
[IposiBnsieTcss 3TO, B YaCTHOCTH, HAPYIIEHHEM
perynsiuuu cepaedHoro putMa. Ha pucynke 3
NPEACTABICHbBl PUTMOIPAMMBI CIIOpTCMeHa 1.
18 ner, KMC, m3romo. Ho kypca TOC y nero
perucTpupyercss apurmusi (pUCYHOK 3 A), B
Bune sKkcrpacuctonuu. Ilocne mposemeHHOro
kypca TOC BoccTaHOBUIICS HOPMAaJbHBIN cep-
OEeYHBIA pUTM (pUCYHOK 3 B).
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Pucynok 3 — PurmorpamMma criopTcMeHa ¢ nepeTpeHUPOBAaHHOCTBIO 10 U nocie kypca TOC
(A — no xypca TOC, B — nmocne xkypca TOC)

BoiBOaBI

1. Cpounsrii 3¢¢ekT ogHOKpaTHOrO ceaHca
TOC mocne copeBHOBATENbHOW HArpy3KH 3a-
KJIFOYaeTcsl B YCKOPEHMM MPOLIECCOB BOCCTa-
HOBJICHMsI BETETATUBHON peryJsinuud padoThl
CEepAEYHO-COCYAUCTON CUCTEMBI CIIOPTCMEHOB.
Kymynsatussslil a¢dext kypca npouenyp TOC
nposiBuics B ontuMuzatmu D3I purmoB ro-
JIOBHOT'O MO3ra CIIOPTCMEHOB.

2. TOC sBaseTcs NepCHeKTUBHBIM METOIOM
¢u3noBO3AEHCTBUSA ISl ONTHUMH3aUUU (yHK-
LMOHAJIbHOTO COCTOSIHUSI CIIOPTCMEHOB B MPO-
L[eCCe MX ajanTaluy K TPEHUPOBOYHBIM U CO-
PEBHOBATEJIbHBIM Harpy3kam, a TakXe B Ipo-
L[eCCe BOCCTAHOBJIEHHUS NIOCIIE HUX.
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