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Brio o0cnenoBano 159 BBICOKOKBAIM(DHMIIMPOBAHHBIX CIIOPTCMEHOB B IPEACOPEBHOBATENHLHEIN IIEPHO CIIOPTUBHOM OI0-
ToBKH. CpaBHHUTEJIbHAS OLIEHKA DHEPTETHUECKOM IEHHOCTH U XUMHUYECKOT0 COCTaBa PALIMOHOB MMTAaHHUSI CIIOPTCMEHOB Ha OCHOBE
aHKETHO-OIIPOCHOT0 MeToa 24-9acoBOro (CyTOYHOI'0) BOCIIPOU3BEACHMS MTUTAHMS TI0Ka3aia 3HAYMTEIbHYI0 BapradeIbHOCTh
1 3aBUCUMOCTH OT BHJIa CIOPTUBHOM CIIENMATIM3AIMH 1 TIOJIOBOM MPUHAICKHOCTH CIIOPTCMEHOB. B yacTHOCTH, OBIIIO MMOKa3aHO
cratuctuuecku goctoBepHoe (p < 0,05) yBenuueHnne mokasareseil YDHEPreTHUYECKOH LIEHHOCTH PAI[HOHOB y OHMATIOHHUCTOB
10 CPABHEHHUIO CO CIIOPTCMEHAMH, CIIEIUATH3UPYIONTUMHUCS B IyJIEBOH CTpenb0e, pa3IMuHbIX CHeIMaIn3anusix 0ooces (pas-
TOHSIOIINE U MUJIOTHI), KaK B MY>KCKO# rpymme — 33,4%, 14,8%, 31,5% cooTBeTCTBEHHO, TaK M eHCcKo# (33,9%, 13,8%, 41,7%
COOTBETCTBEHHO. ¥ 000CIEHCTOB 00EUX MOJIOBBIX TPYIII, CIIEIHATA3UPYIONINXCS B Pa3rOHe, MOKA3aTeId SHEPTeTHIECKON TIEHHO-
CTH PAIMOHOB TaK)ke OBLTM CTATUCTHYECKH BBIIIE TI0 CPABHEHUIO C TIOKA3aTENSIMU CIIOPTCMEHOB M3 TPYIIIBI MYJIEBOH CTPEIHOBI
n 606cnencToB-muioToB: Ha 21,7% u 19,6% COOTBETCTBEHHO B MYysKckoi rpymmne u Ha 23,2% u 32,3% COOTBETCTBEHHO
B JKEHCKOH. B 3aBUCHMOCTH OT BHJIa CTIOPTUBHOM JIEATEILHOCTH M IOJIa CIIOPTCMEHOB MOTPEOJICHNE OCHOBHBIX MaKPOHYTPHEHTOB
BapbUPOBAIIO B 3HAYNTEIBHBIX Mpeaeaax. B 4acTHOCTH, KOIHUIECTBO Oenka coctaBisuio ot 119,2 mo 200,2 r/cyT y MyK4uH
u ot 79,5 mo 170,1 r/cyt y xenuun; xupa — 119,1—164,2 r/cyt y myxuns u 84,6—148,8 r/CyT y KCHIIMH; YIIIEBOIOB —
385,1—594,6 t/cyT, y MmyxxunH u 285,5—475,6 y KEHIIHH.

KnoueBble cioBa: (hakTHueckoe MUTAHHE CIIOPTCMEHOB, OENKH, YKUPHI, YTIEBOMABI, MHIIEBAs [IEHHOCTh, SHEPreTHYe-
CKasl LIEHHOCTb
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Abstract. 159 highly skilled athletes were surveyed in the pre-competition period of sports training. A comparative as-
sessment of the energy value and chemical composition of athletes diets on the basis of the questionnaire method of 24-hour
(daily) reproduction of nutrition showed significant variability and dependence on the type of sports specialization of activities and
gender of athletes. In particular, statistically significant (p <0.05) increase in the energy consumption value of rations in biathlonists
was shown in comparison with athletes specializing in bullet shooting of various specializations of bobsleigh (overclockers
and pilots) both in the male group (33.4%, 14, 8%, 31.5%), respectively, and female (33.9%, 13.8%, 41.7%), respectively. In the
bobsledder of both sex groups specializing in overclocking, the energy values of rations were also statistically higher than those
of athletes from the group of bullet shooting and bobsleigh pilots: by 21.7% and 19.6%, respectively, in the male group and 23.2%
and 32.3%, respectively, in the female. Depending on the type of athletic activity and gender of athletes, the consumption of the
main macro-intravenous animals varied significantly. In particular, the amount of protein ranged from 119.2 to 200.2 g/day in
men and from 79.5 to 170.1 g/day in women; fat — 119.1—164.2 g / day for men and 84.6—148.8 g/day for women; carbo-

hydrates — 385.1—594.6 g/day, in men and 285.5—475.6 in women.
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BBEAEHUE

TpeHnpoBoUHas M COPEBHOBATEIBHAS JICATEIIh-
HOCTB CITOPTCMEHOB TIPOXO/IUT B YCIIOBUSIX Upe3Mep-
HOTO (PU3UYECKOTO, HEPBHO-IMOIIMOHAIBHOTO Ha-
NPSKEHUS ¥ COMPSDKEHA ¢ KOJIOCCATHHBIMU dHEpre-
TUYECKUMU 3aTpatamMu. UHTeHCUBHBIE U3UUecKie
Harpy3KH MPH OTCYTCTBUH MOJHOIIEHHOTO BOCCTA-
HOBJICHHSI HEM30€)KHO TPUBOMIAT K J€3aJanTaiuu
CHUCTEM OpraHW3Ma M Pa3BUTHUIO MEePEyTOMIICHUS
[1—3]. CyuiecTByIOT pa3Hble CpPEICTBA U METO/bI,
K KOTOPBIM IPUOETatoT CIIOPTCMEHBI /ISl BOCCTAaHOB-
nenus ¢guzndeckoil padorocnocodHoCcTH. OMHAKO
OJTHIM W3 BOKHEUIHX (PaKTOPOB IS TOCTHKEHHS
BBICOKHX CITIOPTUBHBIX PE3YJILTATOB, MO ACPKAHUS
3JI0pOBBsI, CHU)KEHUS PUCKa 3a00J1€BAa€MOCTH U BO3-
HUKHOBEHUS TPaBM SIBIISIETCS aJIEKBaTHOE MOTPEO-
nenue unwm [4—9].

[ToTpeObHOCTH CITIOPTCMEHOB B TIUIIEBHIX BEIIIe-
CTBaX 3HAYUTEIHHO OTIMYAIOTCSA OT MOTPEOHOCTEMH
JIVILI, HE 3aHUMAIOIIUXCS CIOPTOM. ITO 00YCIOBJIEHO
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MHTEHCUBHBIMU (PU3MUECKUMH U SMOLUOHATbHBIMU
Harpy3KaMu, KOTOPbIE UCIBITHIBAIOT CIIOPTCMEHBI
B [IPOIIECCE TPEHUPOBOYHOMU JIeATeNbHOCTH [5, 10,
11]. Harmpumep, B meproa Ype3MEPHBIX (PHU3MIECKUX
Harpy30K CyTOYHbIE SHEProTpaThl CIIOPTCMEHOB J10-
cturatot 5000—6000 kkaj, B OTACTBHBIX CIIydasx
u 10 000 xkan B cytku [12]. B cBsi3u ¢ 3TuM nura-
HUE CIIOPTCMEHOB XapaKTEPU3YEeTCs MOBBIIIEHHBIM
notpeOiieHueM IUILEBBIX BellecTB. B 3aBucumoctu
OT UHTEHCUBHOCTU (PU3UUECKON HArpy3Ku M 3Tama
CIIOPTUBHOM TOJITOTOBKH MOTPeOICHNE OEIKOB, JKU-
POB U yTTIEBOJIOB Y CIIOPTCMEHOB MOXET BapbUPO-
BaTh B mpexaenax 1,6—2,9; 1,5—2.4; 7—10 r/kr
MacChI TeJla B CyTKHA COOTBETCTBEHHO [13, 14].
Hapsiny ¢ MakpoHyTpHeHTaMu NEpBOCTEIECH-
HOTO BHUMAaHHS TaKke TpeOyIT BOIPOCH oOecte-
YEHHOCTH PAllMOHA MHUTaHHS CIIOPTCMEHOB BUTAMU-
HaMmu U MHUKpoasneMmeHTamu [15—18]. Ilpu cocras-
JICHUH palloHa MUTaHMsI KpailHe Ba)KHO YUUTHIBATh
MHOTHE WHIUBUAYaIbHbIE (PU3HOJIOTHUECKHE OCO-
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OCHHOCTH CIIOPTCMEHOB, TaKUE KaK BO3pacT, MO,
Mmacca Tela, BKycoBble peamnourenusi. Kpome toro,
HEOOXOMMO YUYHUTHIBATh M OCHOBHBIC (DAKTOPHI, CBSI-
3aHHBIE CO CTIOPTUBHON aKTHMBHOCTHIO, TAKHE KaK
CIIOPTUBHAS clienuann3anus (BUJ CropTa), MHTEH-
CUBHOCTh TPEHHPOBOK, NIEPUOJ] CIOPTUBHOM MOATO-
TOBKHU M Jip. [IMIeBoi parion CHOPTCMEHOB JT0JKEH
MOJTHOCTBIO YJIOBJIETBOPSITH SHEPreTUUECKHE U I1Ja-
CTHUYECKHE MOTPEOHOCTH OpPTaHU3Ma.

[IpoGnema parmonanbHOro U cOaTaHCUPOBAH-
HOTO MUTAHUS HA CETOJHSIIHUN JEHb 3aHUMAaeT
OJIHO U3 IJIaBHBIX MECT B 00Ilel cucTteMe MoAro-
TOBKU BBICOKOKBIU(PHUIIMPOBAHHBIX CIIOPTCMEHOB.
Co6anancupoBaHHOE MUTAHUE, KOTOPOE YUUTHIBAET
0COOEHHOCTU CIIOPTHBHOM JESITEIHHOCTHU, SBISETCS
OJIHUM U3 pemarmx (HakTopoB A JOCTHKCHUS
ONTUMAJIFHBIX TIOKa3aTeleH.

B o0mactu ciopTHBHOI MEAUITUHBI B HACTOSIIIIEE
BpeMsi OTPOMHOE BHUMAaHUE YJEISETCs BOIpOcaM
Ka4eCTBEHHOW M KOJIIMYECTBEHHON COaTaHCHpOBaH-
HOCTH HYTPHEHTOB PallMOHA MUTAHUS BHICOKOKBAIH-
¢burmpoBaHHbIX crioptcMeHoB [19, 20]. Vcranosie-
HO, 4TO MPOJIOJDKUTENbHOE HapyIlleHne cOalaHCUpo-
BAHHOCTH MUTAHUS CIIOPTCMEHA MOXKET MPUBOIUTH
K Pa3BUTHIO HapyIIeHUN B paboTe psiaa OCHOBHBIX
(U3HONIOTHYECKUX CUCTEM OpPTaHH3Ma, YTO B CBOIO
ouepelb CHIKAET (PU3UUECKYI0 paboTOCTIOCOOHOCTh
[5, 10, 11, 21—23]. B cBsI3® ¢ 3TUM BO3HHKAET
HE0OX0IUMOCTh 0o0Jiee YrIyOJIeHHOr0 M3y4YeHUs
U MHIUBUAyaIU3alluK TIOKa3aTeNlel dHeprosarpar
U TUIIEBBIX MOTPEOHOCTEN CIIOPTCMEHOB PA3TMYHBIX
JUCIUIUIMH B 3aBUCUMOCTH OT 3Tana TPEeHHUPOBOY-
HOW U COPEBHOBATEIILHOMN JIEATEIIbHOCTH.

C cBsI3M € 3TUM ILIENIbIO HAcTOsIIeH paboThI
OblIa CpaBHUTENbHAS OIICHKa XUMHUYECKOTO COCTaBa
(XC) u suepreruueckoit ieHHoctH (D1]) parmonon
NUTAHUS CHOPTCMEHOB PA3JIMYHBIX CHOPTUBHBIX
crenHaln3aunii, TpeOyoImuX pa3Hble M0 dHEPro-
€MKOCTH 3aTpaThl.

MATEPUAJ1 U METOAbI UCCJNTIEAOBAHUA

OO6cnenoBanue CHOPTCMEHOB MPOBOJUIOCH
B IIPEJICOPEBHOBATENIBHBIN EPUOJ UX CIOPTUBHOM
noArotoBku. Bee o0Ocienyembie nany MUCbMEHHOE
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WH()OPMHUPOBAHHOE COTJIACUE HA y4acTHE B UCCIIe-
NoBaHUM. Bo3pacT MCHIBITYeMbIX MY»KYHUH COCTAaBUII
21,7 £ 0,8 ner (Makcumym — 29; MUHUMYM — 18),
xeHmuH — 23,1 + 1,5 ner (makcumym — 33; mMu-
HUMYM — 19).

Bcero 6b110 06cnenoBano 159 BbICOKOKBAIH-
(bUITMPOBAHHBIX CIIOPTCMEHOB 000MX ITOJIOB Pa3HOM
CHOPTUBHOM CIeNHaNIN3alluil ¥ KBalIH(UKAUU.
B 3aBucumocTH OT BHIa CIIOpPTa U CHOPTUBHOM CIie-
[UaIu3auy o0caeayeMble CHIOPTCMEHBI OBLITH pa3-
JIeJIEHbI Ha CIEIYIOIINE TPYIIIbL:

¢ 000CIenCThl pa3IuYHON CIICIUATIN3AINH,
13 HUX 35 MyX4uuH (pa3roHSOM#e — 28 U TMUJI0-
Tbl — 7) 1 24 xxenmmHb! (18 1 6, COOTBETCTBEHHO);

¢ Owmarinonuctsl (n = 30; 20 my>xunH u 10 xeH-
LIIHH);

¢ crnoprcMeHbI-yieBukd (n = 70; 37 My 4uH
1 33 JKEHIIUH)

CO60p naHHBIX 1O (PAKTUYECKOMY NMUTAHUIO 00-
CJIETyEeMbIX TTPOBOIMIN aHKETHO-OIIPOCHBIM METO-
noM (BocTipou3BeieHNe 24-4acoBOr0 MOTPEOTCHUS
TUIIH ), KOTOPBI aKTUBHO MPUMEHSIETCS B CIIOPTUB-
HoU mpakTuke [24]. [ns oOpaboTKH MOITYYEHHBIX
JAHHBIX O MOTPEONISIEMBbIX MHUIIEBBIX MPOAYKTaX,
a TaK)Ke aHaJIM3a PUCKA Pa3BUTHS AIMMEHTAPHO-3a-
BUCHMBIX 3200JI€BaHUI UCIIONB30BATM KOMITBIOTEP-
HYIO TIPOrpaMMy, pa3paboTaHHYIO B 1abopaTopuu
MMMYHOJIOTUM COBMECTHO C OpraHHU3allMOHHO-Me-
togudeckuM otaeaom OHKIICM ®MBA Poccun.
OnpeneneHne KOJIUYECTBA MOTPEOISIEMON TTHIIN
MIPOBOJIMJIH C UCTIOJIb30BaHUEM «AJTbOOMA MTOPITHi
MIPOIYKTOB | O11r01», pazpadoTanHoro ®I'BYH «PUIL
nuTaHus u omorexnonorun» (panee HUM nmutanus
PAMH). Pacuer moTpe6ieHus MUIIEBBIX BEIIECTB
U DHEPIrUH MPOBOJIIICS C MCIOIb30BAaHUEM DJIEKT-
POHHOH 0a3bl JAHHBIX XMMHYECKOTO COCTaBa Mpo-
TYyKTOB U Oirox [25, 26].

PesynpraThl HCclenoBaHUN TPEACTaBICHBI
B BUJIE CPEHHUX BEJIMYUH U CTAHIAPTHOW OIITMOKH
cpenneit BenuunHbl (M + m). OnieHKa TOCTOBEPHO-
CTH pa3IMyuuil CpeJHUX BEJIMYUH MPOBEJEHA C UC-
nosib3oBaHueM t-kputepusi CThlOJIeHTa. YPOBEHb
3HAYUMOCTH CUHUTAIIA IOCTOBEPHBIM Ipu p < 0,05.

CIIOPTUBHA MEJUIIVHA
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PE3YJIbTATbI U OBCYXXAEHUE

[IpoBeneHHbIC MCCTETIOBAHMS BBISIBIIIN 3HAYH-
TEJbHBIC Pa3INYUs B SHEPTETUUECKON [IEHHOCTH pa-
IIMOHOB MTUTAHUS B Pa3HBIX TPYIIAX CIIOPTCMEHOB
(tabm. 1 u 2). CpaBHuTenbHbIN aHamu3 D1l parmona
o0cIeIyeMbIX TPYII BBISIBHJT 00JIee BHICOKUE 3HAYE-
HUSI IAaHHOTO TOKa3aTess y CHOPTCMEHOB, 3aHUMa-
IOIUXCS OMATIOHOM, MO CPABHEHUIO C TPYIIAMHU
CIIOPTCMEHOB, CIICIHATN3UPYIOMNXCS B ITYyJICBON

cTpenbOe 1 600CIerCcTOB Pa3roHa U MUIOTOB. DTH
MOKAa3aTeIM CTAaTUCTHYECKU JocToBepHO (p < 0,05)
MOBBIIIEHBI KaK B My»cKoii rpymre (Ha 33,4%, 14,8%
u 31,5%, COOTBETCTBEHHO), TaK U B JKECHCKOMU
(1a 33,9%, 13,8% wu 41,7%, cOOTBETCTBEHHO). DTO
CTaJIO TMOATBEPKICHUEM aHAJIOTUYHBIX PaHEe OIH-
CaHHBIX JTAHHBIX, CBUIETEIHCTBYIOMINX O BHICOKUX
3HaYeHUsIX D1 panmoHOB y CIOPTCMEHOB ITUKITHYE-
CKUX BHJI0B criopta [20].

Tabnuua 1
CoaepixaHue OCHOBHbIX MULLEBbIX BELLLECTB U 9HepreTuYeckas LeHHOCTb pauoHa NUTaHus
Yy CMOPTCMEHOB-MYX4MH (M + m)
XumMunyeckumii coctas paumoHa [pynnbl cnopTcMeHoB

Mynesas BuaTtnoH Bob6cnei Bob6cnei Hopwma [31]

cTpensba (pasroH) (nunort)
DHepreTuyeckas IEHHOCTh, KKaJ. 3455 + 261 5187 + 320"** 4415+ 310*° 3550+ 275 4375
(3 rix BAJT) (125 50) (507,5+ 150) (373+70) (250 £ 70)
Besxu, r 119,2+6,5 200,2+9,8°** 153,6 +10,7*° 110,3+8,7 117
(n3 nux BAJ) (30,1) (14,4) (14,4)
Kupsr, 126,1+7,7 164,2 +6,2*° 148,3+9,3*° 119,1+17,2 154
(13 nux BAJT) (10,5)
VriaeBopl, T 392,8+ 14,9 594,6 +21,8*** 503,7+ 34,8 385,1+£52,2 586
(13 nux BAJ) (82,5) (75)*° (75)
CII0XKHBIE YTIIEBOJIBI, T 209,1+13,4 257,9+20,6** 2146 + 27,2 197,2+ 39,6
(u3 uux BAJL)

MpumeyaHme: * — No cpaBHEHVIO C FPYNMOii Nynesas cTpensba, p < 0,05; ¥ o CpaBHEHUIO G rpynnoii 6o6cnei (paaroH), p < 0,05; ° — no cpasHe-

o o . A
HUIO ¢ rpynnow 6o6cner (nunot), p < 0,05; © — no cpaeHeHuIo ¢ rpynnoit 6uatioH, p < 0,05; © — No cpaBHEeHUIO C rpynnamu nynesas cTpenbba
n 6uatnoH, p < 0,05; cTaTMcTMyeckn [OCTOBEPHAS pasHMLa nokasaTeneii Mexay rpynnamm CnopTCMEHOB MYXXCKOro nona.

Tabmya 2
CopaepixaHue OCHOBHbIX MULLEBbIX BELLLECTB U 3HepreTuYeckas LLeHHOCTb pauoHa NUTaHus
Y CNOPTCMEHOB-XEeHLWUH (Mt m)
XMuMyeckunii coctas paumoHa pynnbl CNOPTCMEHOB

Mynesas BuatnoH Bob6cnei Bob6cnei Hopwma [31]

cTpensba (pasroH) (nunor)
OHepreTnyeckas LLEeHHOCTb, KkaJl. 2914+ 230 4 409 + 456%** 3798 + 405*° 2570+ 86,3 3036
(13 Hnx BALL) (125 + 50) (507,5 + 150) (373+70) (270 £ 50)
Benku, r 107,7+4,9 170,14+ 11,4 99,6+9,6° 79,5+3,5° 87
(13 Hux BAL) (30,1) (7,2) (7,2)
Kupsl, 115,01+£6,8° 148,8 +11,5*** 121,4+17,9° 84,6+12,5 102
(13 Hux BAL) (10,5)
Yrnesoasl, r 296,1+ 13 475,6129,2*"‘ 405,6 +30,6*° 285,5+27,5 462
(13 Hux BAL) (82,5) (50) (50)
CnoxHble yrnesofpl, r 153,8+10,4 194,9+ 26,2 169,9 + 38,1 154,3+22,2

MpumeyarHne: * — No cpaBHEHVIO C FPYNMOii Nynesas cTpensba, p < 0,05; ¥ o CpaBHeHUIo G rpynnoii 6o6cnei (paaroH), p < 0,05; ° — o cpasHe-

HUIO ¢ rpynnoli 6o6cneit (nunoT), p < 0,05; © — no cpasHeHuio ¢ rpynnol 6uatnoH, p < 0,05; A no CpaBHEHUIO C rpynnamm nynesas cTpenbba
1 6uatnoH, p < 0,05; cTaTMcTYecku AOCTOBEPHAs pasHMLA nokasaTtesnein Mexay rpynnamMm CropTCMEHOB XEHCKOro rnosa.
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VY 600cnencToB pa3roHa 00euX TeHIEPHBIX
rpynn Ol panuona Taxxke Ov1a Beime (p < 0,05)
3HAYEHUH CIIOPTCMEHOB-TTYJICBUKOB M 000CIEUCTOB-
nunotoB (Ha 21,7% u 19,6% COOTBETCTBEHHO
B My>XCKOM rpynmne, Ha 23,2% u 32,3% coorBerct-
BEHHO B KEHCKOM).

Pacuer nuieBor EHHOCTH CYTOYHBIX paryo-
HOB 00CJeqyeMbIX TPy CHOPTCMEHOB BBISIBUII CY-
HIECTBEHHBIE PA3TIHUMS TI0 aOCOIOTHOMY MOTpedie-
HHUIO OCHOBHBIX MUIIEBBIX BEHIECTB (CM. Ta0I. 1 u 2).
B0 ycTaHoBiieHO, 4TO HanboJee BEICOKOE KOJH-
YECTBO OCHOBHBIX MAKPOHYTPHUEHTOB MOTPEOIIAIOT
OuaTioHucThl. Tak, morpebieHue OeITKOB B TPyTIIe
YKa3aHHBIX CIIOPTCMEHOB-MYXXYHH OKa3ajoch JI0-
croBepHo BhImIe (p < 0,05) Mo cpaBHEHUIO C TIOKa-
3aTeNsiMU CIOPTCMEHOB TPYIIII MTyJIEBOM CTPEIBOBI,
000cnest pasrona u mwiotoB Ha 40,4%, 23,2%,
44,9% COOTBETCTBEHHO.

Ananu3 noTpebieHus KUPOB TAKKE BBISIBIII
noctoBepHoe (p < 0,05) moBbIllIeHHEe JAHHOTO TIO-
Kazarelns y OMaTJIOHUCTOB-MYYHH MO0 OTHOIICHUIO
K IyJeBUKaM U 6o0ciencTam-nmioraM Ha 23,2%
u 27,5% cootBercrBeHHo. [loTpebneHue xupos
B TpyIITe OUATIOHUCTOB-MYKYHH UMEJIO JIUIIH TeH-
JEHIIUIO0, OJHAKO CTAaTUCTHUYECKH HEIOCTOBEPHYIO,
K MOBBIIEHUIO (Ha 9,7%) OTHOCUTENBHO TaHHBIX
rpynibl 000CIEUCTOB pa3roHa.

B notpebnennn yrineBogoB Mexmy oOCiemy-
€MBIMH TPyHIaMu CIIOPTCMEHOB TaKXKe HalOIoIa-
Juch pa3nuuus. B wacTHOCTH, TIOKa3arenu Ouatio-
HUCTOB ObUTH TocTOBepHO (p < 0,05) BhIIIIE Ha 33,9%,
15,2%, 35,2% COOTBETCTBEHHO IO CPAaBHEHUIO
C QHAJIOTMYHBIMM TOKa3aTeIsIMU CpPaBHUBAEMBIX
IPYIIL: MyJIeBOM cTperabObl, 600CIENCTOB pa3roHa
Y TIUJIOTOB.

dakTUyeckoe MOTPEOICHHE CIOKHBIX YTIIEBO-
JIOB B TpymnIe OUaTIOHUCTOB-MY>KYUH COCTaBUJIO
257,9 r u okazanock Bee (p < 0,05) OTHOCUTEIIEHO
AQHAJIOTMYHBIX MOKAa3aTeseil TPyHbl CIIOPTCMEHOB-
MyJIEBUKOB U 0OOCIEHCTOB pa3roHa U MHJIOTOB
(1a 18,9%, 16,7%, 23,5% COOTBETCTBEHHO).

Hecmotps Ha To, 4TO B rpynie OUaTIOHUCTOB-
MY>KYHH TTOTpeOIeHne 00IIero KOJIMYECTBa YIIeBO-
JIOB OBLJIO JJOCTOBEPHO BHINIE OTHOCUTEILHO CpPaB-
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HUBAEMBIX TPYII CIIOPTCMEHOB, HA JIOIIO CIOMKHBIX
yrieBoAoB npuuuioch 43,3%, Torga kak B cpas-
HUBaEMBIX TpYIIax JaHHBIN MOKa3aTelb COCTaBUII
53,2% y CIOPTCMEHOB IyJIeBOM CcTpenbobl, 42,6% —
y 6006cnencToB pazrona u 51,2% — y 600ciaencToB-
muwioToB. Clenyer OTMETUTh, YTO U3 MPECTaBlICH-
HBbIX B TaOnuie 1 (HakTUIeCKuX 3HAYECHUN MOTped-
JieHs1 OEJTKOB, YKUPOB M YTIIEBOJIOB YaCTh ObLIA MPE/I-
CTaBJieHa HE MPOJYKTaMHU CTaHJIAPTHOTO paIlMOHA
MUTaHUS, a BXOJIUIIA B COCTAaB CHEIUATN3UPOBAHHBIX
npoayKToB criopTuBHOrO nutanus u bAJlos. Tak,
7107151 OEJIKOB B 3THX CIIOPTUBHBIX MPOIAYKTAX COCTAB-
msma 30,1 1 (15% ot obmiero uncna noTpedasieMbIx
MaKpOHYTPHEHTOB), kupoB — 10,5 T (6,4%) u yr-
neBonoB — 82,5 1 (13,8%). ot obmiero yucia mo-
TpebsieMbIX MaKpOHYTpueHTOB. Heobxoamumo Taxoke
OTMETUTb, YTO B IPyNIe OUATIOHUCTOB-MY>KUHH I10-
TpebieHrne MaKpOHYTPUEHTOB HaXOAUJIOCH BBIIIE
HOPM (PU3HOTOTHYECKHX MOTPeOHOCTEH B YJHEPTUU
Y MUIIEBBIX BellecTBaX i HaceaeHus PO [27],
YTO BIIOJIHE 0OOCHOBAHO DHEPro3aTpaTamu CIOpPTC-
MeHOB. Hanbosee BrICOKHE MmoKa3arey ObLUTH 3a(rK-
CHPOBaHBI B MOTPEOICHNH OeNKa, CPeTHNE BEITUYH-
HBI KOTOpOro 0butH Ha 41,5% BbIIIE IO CPABHEHUIO
CO 3HAYEHUSMU HOPMBI IS JIUI] HE 3aHSTHIX CIIOP-
ToM. COOTHOIIIEHHE TOTPEOIIIEMbIX OEKOB, KHPOB,
YIJIEBOJIOB B IpyIie OMAaTIOHUCTOB-MY>KUHH COCTa-
Buio 1 : 0,8 : 2,9 cCOOTBETCTBEHHO, UTO, BAYKHO OTME-
TUTh, HE OTBEUYAET TPEOOBAHUSM COATAHCHPOBAHHOTO
MUTaHUS JJIs1 CHOPTCMEHOB JJaHHOU Kareropuu [20].
Taxum 06pa3zom, Ha OEIKH, JKUPHI U YTIIEBOIBI IPH-
xomuiock 20,8%, 17,1% u 62% COOTBETCTBEHHO
KaJIOpUHHOCTH palloHa MUTAHUS.

B >xeHckoit rpymnre OHaTIOHHCTOB OTpedIe-
HUEe OENKOB TaK)Ke OKa3aloCch JIOCTOBEPHO BHIIIIE
(p <0,05) na 36,6%, 41,4%, 53,2% cOOTBETCTBEH-
HO T10 CPaBHEHHUIO C MOKa3aTeIsiMU TPYyNIbl myJie-
BOM CTpebObI, 00OCIENCTOK pa3roHa M MUJIOTOB.
AHanu3 noTpeOJIeHUs JKUPOB B ATOM TpyIIIe MOKa-
3an nocroBepHoe (p < 0,05) moBbIIeHNe TOKa3aTe-
JIel CIOPTCMEHOK IyJIeBOU cTpesbObl 1 6o0cienc-
TOK pa3roHa W muioToB Ha 22,7%, 18,4%, 43,1%
cooTBeTcTBEHHO. [loTpebenre yrieBoioB B IpyImme
taroke ObuI0 BhIIE (p < 0,05), ueM B CpaBHUBAEMBIX
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rpynnax cnoprcMeHok (ua 37,7%, 14,7%, 40% co-
OTBETCTBEHHO). HecMOTpsi Ha BBIpayKEHHYIO TE€H/IEH-
IIUIO K TIOBBIMICHUIO (PAKTUUECKOTO MOTPEOICHUS
CJIOKHBIX YTJIEBOJIOB B TpyIine OUATIOHUCTOK, KO-
Topoe coctaBuio 194,9 r, 4To OKa3ajloCh BHIIIE
Ha 21%, 12,8%, 20,8% aHamoru4HbIX IMOKa3aTenci
TPYIII ITyJIEBOM CTPENBbOBI M 00CHX CIeUaTn3aIiui
000ciest, 3TH BEIWYNHBI OBIIM CTAaTHCTUYECKH He-
JIOCTOBEpHBIMU. [Ipy 3TOM OTMEYeHO, 4TO B TPO-
[IEHTHOM BBIPQKEHUHU OT OOIIEro KOJIMYeCcTBa YIo-
TpeOJIIeMbIX YTJIIEBOIOB Ha JOJIO CIOKHBIX YTIIEBO-
noB nputnniock 40,9%, Torma Kkak B CpaBHUBAEMBIX
rpyIIax JaHHBIM MOKa3aTenab cocTaBmil: 52% —
rpyIna CHOPTCMEHOK ITyJIeBOi cTpenbObl, 41,8% —
0o0cneucrtok-pasrona u 54% — 06oOcmencTKu-
nuioThl. C 1enpio o0oraimieHus paroHa MuTaHus,
o0ecrieueHus SHepruel TPEeHUPOBOYHOTO IpolLecca
U BOCCTAHOBJICHUS! CIOPTCMEHbI aKTUBHO MPUHHU-
MaJ¥ CHeIHaTU3UPOBAHHBIE MPOIYKTHI JJIS MUTA-
HUS CIIOPTCMEHOB. Ha jomio 6enkoB, >KUPOB U YT-
JICBOJIOB 3a CYET YKa3aHHBIX MPOAYKTOB B TPYIIE
OuaTIoHKUCTOK mpuxoamwiock 17,6%, 7%, 17,3%
COOTBETCTBEHHO OT OOIIEro uncia MoTpedsseMbIX
MaKpoHYTpHeHTOB. [Ipu cpaBHEHHH MOTPEOIIEMBIX
OCHOBHBIX MaKpOHYTPHEHTOB C MOKA3aTeNIIMU HOPM
(U3HOIOTUYECKUX MOTPEOHOCTEN B SHEPrUU W TH-
IIEBBIX BEIIECTBAX TaK)Ke ObUIO BBISIBIIEHO IOBBI-
IICHHE JIaHHBIX 3HAUYEHUI B rpymie OUaTIOHUCTOK.
B wactHOCTH, TIOTpebIeHrEe OETTKOB M KHUPOB OKa3a-
JIOCh BBIIIIE PEKOMEHTyEeMBbIX /ISl 0OIIel OMyJIsIun
mozaeit HopMm Ha 48,9% u 31,4% coOTBETCTBEHHO.
B TO *e Bpemsi ypoBeHb NOTpeOIEHHS YTIEBOOB
HE3HAUUTENFHO OTJINYAJICS OT MoKa3arejaei HOPMBI.
CootHortieHne notpediasieMbIX OEKOB, KUPOB U yT-
JICBOJIOB B KEHCKOU rpymme OWaTioHa COCTaBUII
1:0,87:2,8 COOTBETCTBEHHO, YTO TaKXE OTpaKaeT
HecOaIaHCHUPOBAaHHOCTh PallMOHA MUTaHUS. Takum
o0pa3zom, Ha OCNKH, )KHUPBl U YIJIEBOJBI MPUXOJIN-
sock 21,4%, 18,7% u 59,8% COOTBETCTBEHHO Ka-
JIOPUIHOCTH pallMOHa MUTAHUSI CIOPTCMEHOB.
AHAJNOTUYHBIE HCCIENIOBAHUS MPOBEIACHBI
B rpyI1irne 600CIeUCTOB 00EUX TeHIePHBIX TPYIIII.
B myxckoil rpyrmme, cnennaiu3upyromencs
B pa3roHe, 0 CPaBHEHUIO C aHAIOTMYHBIMU TTOKa-
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3aTeNsIMU IyJIEBUKOB U OOOCIIENCTOB-UIOTOB BbI-
sBJIeHO gocTtoBepHoe (p < 0,05) moBBINIIEHHE TTO-
TpebnsemMbrx 6enkoB Ha 22,4%, 28,1% u xupoB Ha
15%, 19,6% cootBercTBenHo. [loTpebaenue yriaeBo-
JIOB B YKa3aHHOM IpyTIIie Takxke 1ocToBepHO (p < 0,05)
obu10 BhIIE Ha 22% u 23,5% COOTBETCTBEHHO
10 CPaBHEHHIO C TPYIIIAMH ITyJIEBUKOB U O600OcIenc-
TOB-IMIIOTOB. DaKkTHvecKoe MoTpedieHne CI0KHBIX
yIJIE€BOAOB B TpyIne 0obcies (pa3roH) COCTaBHIIO
214,6 £ 27,2 1, yTo OBIIIO HE3HAYUTENIHHO BBIIIIE 3HA-
YeHMH B IpyIIax IMyJIeBOM cTpenbObl u 600cmes (-
notel). [Ipu cpaBHUTENBHOM aHaNIM3€e MOTPEOICHUS
OCHOBHBIX MaKpOHYTPHUEHTOB OOCIIETyeMbIMH CIIOPT-
CMEHaMH C MTOKa3aTeNIIMU HOPM (U3NOJIOTHYECKUX
NOTPeOHOCTEH B SHEPTHH W THIIEBBIX BEIIECTBAX
OBLITIO BBISBIICHO MOBBINICHHE MOKa3aTeNei Oenka
y cnoptcMeHoB Ha 23,8%. Uto kacaercst KHUpOB
U YTIIEBOJIOB, TO ATU 3HAYCHHsI OBUTH HIDKE PEKO-
MeHayeMbIx HopM Ha 3,8% u 16,3% cooTBeTcTBEH-
HO. COOTHOIIIEHHE TOTPEOIISIEMBIX OEIKOB, KUPOB
U YIJIEBOJIOB B IPyMIle MY>KYMH-000CIencToB (pas-
ron) coctaBuio 1 : 0,96 : 3,2. Takum oOGpazom,
Ha OeNKH, )KUPBl U YIIIEBOJBI MPUXOAMWIOCch 19%,
18,4% wu 62,5% COOTBETCTBEHHO KAJOPUHUHOCTHU
panuoHa MUTaHKs CIIOPTCMEHOB.

B sxeHckoil rpynme 6o6cnest (pa3ron) notpeo-
JeHue OeNKOB U KHUPOB OKa3ajaoch JOCTOBEPHO
(p < 0,05) Bome Ha 20,1% u 30,3% cooTBEeTCTBEH-
HO IO CPaBHEHHUIO C MOKa3aTeIsIMU TPYIIBI 000-
ciert (muoTel). [ToTpebiaenue yrieBoaoB B rpymre
000cencToB (pa3ron) Takke goctoBepHo (p < 0,05)
Obu10 BBIIE (Ha 26,9%, 29,6% COOTBETCTBEHHO)
M0 CPAaBHEHUIO C TPYIIaMU «IIyJieBas cTpebOay»
u «0600cnert (mwtothel)». dakTudyeckoe moTpedeHne
CIIOXHBIX YTJIEBOZOB B YKa3aHHOW TPYIIIE COCTABH-
70 169,9 + 38,1 T ¥ UMeJI0 CTATUCTHYECKH HEJOCTO-
BEPHYIO TCHJICHITMIO K TOBBIIeHHUIO Ha 9,4%, 9,1%
COOTBETCTBEHHO I10 CPABHEHHIO C TPYMIIAMH ITyJie-
BOM cTpenbObl U 600cnes (muinotel). [loTpebnenue
OENTKOB U YTJIEBOJIOB 3a CYET CIHEIHATN3UPOBAHHBIX
MPOJYKTOB U MUTAHUS CIIOPTCMEHOB COCTABHIIO
7,2%, 12,3% cooTtBercTBeHHO. [loTpebienne xu-
pPOB 3a CYET CINENHATU3HPOBAHHBIX TPOIAYKTOB
B rpyIie 600CIeUCTOK (Pa3roH) OTMEUYEHO He ObLIO.
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Cremyer OTMETUTb, UTO B 3TOM rpyrine 600CIencToK
notpebseHre O0EKOB M KUPOB OKA3aJIOCh BBIIIIE
Ha 14,4% u 19% COOTBETCTBEHHO IO CPAaBHEHUIO
C HOpMO# (pU3HOTOTHYECKUX TOTPEOHOCTEH B DHEP-
UM ¥ TUIIEBBIX BellecTBax. B To ke Bpems mo-
TpebJieHre YIIIeBOAOB B yKa3aHHOM TpyIIe oKa3a-
nock Hke Ha 14%. CooTHOLIeHHE OTPEOIsIeMbIX
0EJIKOB, KHUPOB | yIIIeBOA0B cocTaBwio 1 : 1,21 : 4,07.
Taxkum 00pazom, Ha OETKHU, )KUPBI U YTIIEBOBI TIPH-
xommwitock 21%, 18,7% u 59,8% cooTBEeTCTBEHHO
KQJIOPUUHOCTU pallMOHa MUTAHHUS CHOPTCMEHOK,
CIIeIMATM3UPYIOMHMXCS B 00o0Ocee.

B my»xckoit rpyrie 606¢iest (MUIOoTh) CpeTHre
3HAYEHUsI MOTPEOICHHsT OETIKOB, )KUPOB M YTJIEBOIOB
cocrapwu 110,3 £ 8,7; 119,1 £ 17,2 u 385,1 £ 52,2
cooTBeTcTBeHHO. [Ipu 3TOM Ha 1010 OENKOB U YT-
JICBOJIOB, MOJIy9aeMbIX 33 CUET CHEIUATU3UPOBAH-
HBIX MPOJIYKTOB JJIsl MMUTaHUS CIIOPTCMEHOB, MPH-
xoamiiock 13%, 19,4% cooTtBercTBeHHO. DakTHUe-
CKO€ MOTpeOIeHNE CIOKHBIX YIIeBOJIOB B TaHHOM
rpynne coctasuiio 197,2 + 39,6 r, yto cocTaBiseT
51,2% ot oOuiero notpebienus yriaeBonoB. Cpas-
HUTENBHBINA aHAIN3 MEX1y HOpMaMu (U3HOJIOruye-
CKUX TOTPEOHOCTEH B PHEPTHH W MHUIIEBBIX BEIlle-
CTBaxX C (pakTUUECKUM MOTPEOIEHUEM OCIKOB, KH-
POB U YIJIEBOJOB B O0OCIEAyeMOM IpyIie CHOpT-
CMEHOB TaKX€ BBISIBUJI HECOOTBETCTBHE MOCIIEIHUX
3HAYEHHUSIM PEKOMEHIyeMbIX HOpM. B udacTHoCTH,
OBLJIO YCTAHOBJICHO, UTO MOTPEOICHUE OEKOB, K-
POB U YITIEBOJOB B IPYMIIEe CIIOPTCMEHOB OBLJIO HU-
e PEeKOMEHIyeMbIX HopM Ha 6%, 29,3% u 52,1%
cooTBeTcTBEHHO. COOTHOIIEHHE TIOTPEOsIeMbIX Oel-
KOB, KHPOB U YTJIEBOJIOB B TpyIire OOOCIECHUCTOB-
nwioToB coctaBmwio 1 : 1,08 : 3,5. Takum oOpazom,
Ha OeJIKH, KHPBI U YIIIEBOJIBI TpUxoauioch 17,9%,
19,3% u 62,6% COOTBETCTBEHHO KaJOPUHHOCTU
panuoHa MUTaHUs CTIOPTCMEHOB.

AHallOTHYHbIE TaHHBIE ObUIM MOJIYYEHBI U B
YKEHCKOI TpyIIe CIOpTCMEHOB 000CIEUCTOK-TIIIO-
ToB. [loka3ano, 4To moTpebdeHne OEIKOB, KIUPOB
U YIJIEBOJIOB B JAHHOM IpyIIIEe OKa3ajloCch HUXKE pe-
KOMEHYEeMbIX HOPM (H3HOJIOTHYECKHX MOTPEOHO-
CTEH B DHEPTUU U MHUIIECBBIX BemecTBax Ha 9,4%,
20,5% u 61,8% cooTrBercrBeHHo. Ha momro GenkoB
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U YTIIEBOJIOB, MOJIy9aeMbIX CIIOPTCMEHAMU 32 CUET
CHELHUATU3UPOBAHHBIX MPOIAYKTOB sl MUTAHUS
cnopTcMeHoB, npuxoamwiocsk 9% u 17,5% coot-
BeTCTBEeHHO. DakTUuecKoe MoTpeOIeHNE CIOKHBIX
YTJIEBOJIOB cocTaBmio 154,3 + 22,2 r, 4Tt0o cocTas-
nsieT 54% ot obiero nmotpedieHus yriaeBoaos. Co-
OTHOIIIEHHE MOTPEOIIEMBIX OEIIKOB, )KUPOB U yTJIe-
BojoB coctaBmwio 1 : 1,06 : 3,6. Takum oOpazom,
Ha OeJIKH, JKUPBI U YIIIEBOAbI Tpuxoauiock 17,6%,
18,8% m 63,5% COOTBETCTBEHHO KAJIOPUHUHOCTH
panroHa MUTAHUS CIOPTCMEHOB.

AHanmu3 TOTpeOJIeHHsT MaKpPOHYTPHUEHTOB
B TPYIINE MYXXYHH, CICHUATA3UPYIONIUXCS B ITyJie-
BOIl cTpenb0e, moka3ai, 4To Ha JIONI0 OENKOB, JKU-
poB u yrieBojoB mnpuxomurca 18,6%, 19,7%
1 61,5% cooTBETCTBEHHO OT 0OIIEH KaJTOpHUiTHO-
CTHU paloHa MUTaHus cnoprcMeHoB. [Ipeacrasure-
JIU TIyJIEBOM CTPENbhOBI, KaK MYKCKOH, TaK U >KEH-
CKOH Irpynn, ynoTpeousuid crelualn3upoBaHHbIe
MIPOAYKTHI JIJIs1 TUTaHUS CrIOpTCMeHOB. OHaKo 00-
11asi KaJOPUIHHOCTD 3a CUET CHelHaTu3UpPOBAHHbBIX
MpoayKToB He npebimana 125 kKan. daktuyueckoe
noTpeOeHNne CIOKHBIX YTIIEBOAOB COCTAaBUIIO B JaH-
HoW rpynne crnoprcMeHoB 209,1 = 13,4 r, uto co-
craBuio 53,2% ot o01iero moTpedIeHus! yrieBoI0B.
CooTHol1eHHe OTpedIseMbIX OEIKOB, JKUPOB U YT-
JIEBOJIOB B T'PYIIIE€ CIIOPTCMEHOB IYJIEBON CTpPEIb-
0n1 coctaBmiio 1 : 1,05 :3,31.

VY JKEHIIMH 3TOro BUJAA CIOPTa MOTpedieHue
KHUPOB JIOCTOBEPHO ObLIO BhILIE Ha 26,4% 10 cpaB-
HEHHIO C aHAJIOTHYHBIMH MOKa3aTesIMU MPeICTaBU-
tener 606cnes (p < 0,05). CooTHomeHne MOTPEO-
JeMBbIX OEJKOB, )KUPOB U YIJIEBOJOB COCTaBUIIO
1:0,87:2,8. Takum oOpa3oM, Ha IO OEIIKOB, JKU-
poB u yriueBoaoB npuxoautcs 20,7%, 22,1%
1 57,1% COOTBETCTBEHHO OT OOIIEH KaJOpUIHOCTH
paroHa muTaHus cnoprcMeHoB. DakTUyecKoe mo-
TpebJieHre CIIOXKHBIX YIIIeBOAOB cocTaBmio 153,8 £
+ 10,4 1, uto cootrBeTCTBYET 52,2% OT OOIIEro Mo-
TpeOIEHUS YIIIEBOIOB.

BbIBOAbl

CpaBHHTeJ’IBHLIfI aHaJIn3 (I)aKTI/I‘{eCKOFO IIuTa-
HUA CIIOPTCMCHOB CBUACTCIILCTBYCT O HAJIMYHU 3HA-
YUTEJILHOM BapI/Ia6eJ'ILHOCTI/I B 3aBUCHMMOCTH OT BUJa
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CIopTa | moJja crnoprcMeHoB. Haunbornee BeipaxeH-
HBIE MMOKA3aTeNN OTMEYAINCh Yy MpecTaBUuTeNnen
OuaTioHa, KaKk B MYCKOM, TaK U B )KEHCKOU TpyTIIIe,
YTO XapaKTEePHO AJIS UKIMYECKUX BUIOB CIIOPTA.

B 3akmtodyenue ciaenyeT noguepKHyTh, YTO pa-
[[MOH MUTAHUS CIIOPTCMEHOB, O€3yCIIOBHO TpedyeT
Oonee yriyOJIeHHOTO U3YUYEHHS K KOPPEKITUH C yue-
TOM M TEHICPHBIX Pa3jINudid, U BHUJA CIIOPTUBHOM
JEeSTENbHOCTH, U (a3bl MOATOTOBKH CIIOPTCMEHOB.
Bwmecte ¢ Tem, yuuThIBast BBICOKHE SHEPTeTUYECKHE
3aTpaTbl, 0COOCHHO B IIUKIMYECKUX BUJAX CIIOPTA,
JUTSl TIOJTHOLEHHOTO BOCCTAHOBJIEHUSI HHEpreTHYe-
CKHX 3aIlacoB OpraHW3Ma U COATaHCUPOBAHHOCTU
palMOHOB MUTaHMSI HEOOXOIUMO U pallMOHAIBHOE,
KOHTPOJIHPYEeMOe MPUMEHEHUE CHEIUATIN3UPOBaH-
HBIX TPOAYKTOB JJIsi TUTAHUSI CIIOPTCMEHOB [17,
28, 29, 30].
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INTRODUCTION

The training and competitive activity of athletes
is held in conditions of excessive physical, neuro-
emotional tension and is associated with extreme
energy consumption. Intense physical exercises,
in the absence of a full recovery, lead to disadapta-
tion of the functional systems and the development
of fatigue [1—3]. There are different ways and
methods to restore physical activity of athletes.
However, one of the most important factors for
achieving high sports results, maintaining health,
reducing the risk of morbidity and the occurrence
of injuries, is adequate food intake [4—9].

The needs of athletes in food substances are
significantly different from those of people who do
not engage in sports. This is due to the intense
physical and emotional stresses experienced by
athletes during the process of training [5, 10, 11].
For example, during excessive physical exertion, the
daily energy expenditure of athletes reaches 5000—
6000 kcal, in some cases 10,000 kcal per day [12].
In this regard, the nutrition of athletes is character-
ized by an increased intake of nutrients. Depending
on the intensity of physical activity and the stage
of sports training, the intake of proteins, fats and
carbohydrates in athletes can vary between 1.6—2.9;
1.5—2.4; 7—10 g/kg body weight per day, respec-
tively [13, 14].

Along with macronutrients, the attention is also
demanded by the issues of ensuring the diet of
athletes with vitamins and microelements [15—18].
When compiling a diet, it is extremely important to
take into account many individual physiological
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characteristics of athletes, such as age, sex, body
weight, taste preference. In addition, it is necessary
to take into account the main factors related to
sports activity, such as sports specialization (rind of
sport activity), intensity of training, period of sports
training, etc. The athlete's diet should fully satisfy
the energy and plastic needs of the body.

The problem of rational and balanced nutri-
tion — is one of the main factors in the overall
system of training of highly qualified athletes.
Balanced nutrition, which takes into account the
characteristics of sports activities, is one of the most
crucial factors for achieving optimal sport results.

In the field of sports medicine the great attention
especially for highly skilled athletes is paid to the
issues of qualitative and quantitative balance of
dietary nutrients [19, 20]. It is established that
a prolonged violation of the athlete’s nutrition
balance can lead to the development of disturbances
in the functioning of a number of basic physiological
systems of the organism, which leads to the reduction
os physical performance [5, 10, 11, 21—23]. In this
regard, there is a need for more in-depth study and
individualization of components of energy consump-
tion and nutritional needs of athletes of different
specializations, depending on the stage of training
and competitive activities.

The goal of this study was a comparative assess-
ment of the chemical composition (CC) and energy
value (EV) diets for athletes of various sports spe-
cializations that require different levels of energy
consumption.
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MATERIALS AND METODS

Examination of athletes was conducted in the
pre-competition period of their sports training. All
the examinees gave written informed consent to par-
ticipate in the study. The age of the men tested was
21.7 £ 0.8 years (a maximum of 29, a minimum
of 18); women — 23.1 = 1.5 years (a maximum
of 33, a minimum of 19).

159 highly skilled athletes of both gender
groups of different sports specialization and quali-
fications were examined. Depending on the sports
specialization, the athletes were divided into the
following groups:

¢ Bobsleighs of various specializations, includ-
ing 35 men (overclocking — 28 and pilots — 7) and
24 women (18 and 6, respectively).

¢ Biathlonists (n = 30, 20 men and 10 women).

¢ Bullet shouting athletes (n = 70, 37 men and
33 women)

The data on the actual nutrition of the subjects
was conducted using the questionnaire-method (re-
production of 24-hour food intake), which is actively
used in sports practice [24]. Determination of the
amount of food consumed was carried out using the
“Album of food and food portions” developed by

Federal Center of nutrition and Biotechnology. The
calculation of the consumption of nutrients and
energy was carried out using an electronic database
of the chemical composition of foods and dishes
[25, 26].

The results of the studies are presented as mean
values and the standard error of the mean value (M *
+m). Evaluation of the reliability of differences
in mean values was carried out using Student’s t-test.
The significance level was considered reliable at
p <0.05.

RESULTS AND DISCUSSION

The studies revealed significant differences in
the energy value of diets in different groups of ath-
letes (Tables 1 and 2). A comparative analysis of the
diet EV of the athletes groups revealed higher values
of this parameter for athletes engaged in biathlon
compared to groups of athletes specializing in shoot-
ing and bobsleigh. These rates were statistically
significantly increased (p < 0.05) both in the male
group (by 33.4%, 14.8% and 31.5%, respectively),
and in the female group (by 33.9%, 13.8%% and
41.7%, respectively). This was confirmation of simi-
lar to previous data , indicating high values of EV
rations in cyclists sportsmen [20].

Table 1
The content of of basic nutrients and the energy value of the diet in athletes — men (Mt m)
Chemical composition of the diet Athletes groups
Bullet shooting Biathlon Bobsled Bobsled Norm [31]

(overclocking) (pilot)
Energy value, kcal 3455+ 261 5187 + 320"*° 4415+ 310*° 3550+ 275 4375
(of them BAA) (125 £ 50) (507,5 £ 150) (8373£70) (250 +£70)
Proteins, g 119,2+6,5 200,2 +9,8"*° 153,6 +10,7*° 110,3+8,7 117
(of them BAA) (30,1) (14,4) (14,4)
Fats, g 126,1+7,7 164,2 +6,2*° 148,3+9,3*° 119,1+17,2 154
(of them BAA) (10,5)
Carbohydrates, g 392,8 +14,9 594,6 +21,8*"* 503,7+£ 34,8 385,1+£52,2 586
(of them BAA) (82,5) (75)** (75)
Complex carbohydrates, g 209,1+13,4 257,9+20,6*" 214,6 +27,2 197,2+ 39,6

Notes: * — compared to the bullet shooting, p < 0,05; - comparison with the bobsleigh group (overclocking), p < 0,05; * — compared to the
bobsleigh group (pilot), p < 0,05; ° — compared to the biathlon group; A compared to the groups of shooting and biathlon , p < 0,05.
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Table 2
The content of basic nutrients and the energy value of the diet of athletes — women (M £ m)
Chemical composition of the diet Athletes groups
Bullet shooting Biathlon Bobsled Bobsled Norm [31]
(overclocking) (pilots)
Energy value, kcal 2914+ 230 4 409 + 456%** 3798 + 405*° 2570+86,3 3036
(of them BAA) (125 £ 50) (507,5 £ 150) (373+70) (270 £ 50)
Proteins, g 107,7£4,9 170,1+11,4"*° 99,6+9,6° 79,5+3,5° 87
(of them BAA) (30,1) (7,2) (7,2)
Fats, g 115,01+6,8° 148,8 + 11,5 121,4+17,9° 84,6+12,5 102
(of them BAA) (10,5)
Carbohydrates, g 296,1+13 475,6 +29,2** 405,6 +30,6*° 285,5+27,5 462
(of them BAA) (82,5) (50) (50)
Complex carbohydrates, g 153,8+10,4 194,9+ 26,2 169,9 + 38,1 154,3+22,2

Notes: * — compared to the bullet shooting, p < 0,05; - comparison with the bobsleigh group (overclocking), p < 0,05; * — compared to the
bobsleigh group (pilot), p < 0,05; ° — compared to the biathlon group; A_ compared to the groups of shooting and biathlon , p < 0,05.

In the bobsledder's (overclocking) of both gen-
der groups, the EVof the diet was also higher
(p <0.05) in comparison to data of the bullet ath-
letes and the bobsleigh pilots (by 21.7%, 19.6%,
respectively, in the male group and 23.2%, 32.3%,
respectively, in the female).

Calculation of the nutritional value of diets of
athletes revealed significant differences in consump-
tion of basic nutrients (Tables 1 and 2). It was found
that biathletes are consuming the highest number
of basic macronutrients. Thus, the protein intake
in the group of these male athletes was significantly
higher (p < 0.05) compared to the data of the bullet
shooting, bobsled overclocking and pilots athletes
by 40.4%, 23.2%, 44.9%, respectively.

Analysis of fat consumption also revealed
a significant (p < 0.05) increase in this parameter
in male biathlonists versus bullets and bobsleigh
pilots by 23.2% and 27.5%, respectively. Consump-
tion of fats in the group of male biathlonists had only
a tendency, but was statistically unreliable to in-
crease (by 9.7%), relative to the data of the bobsled-
der overclocking group.

In the consumption of carbohydrates, between
the groups of athletes, there were also differences.
In particular, in biathlon group the consumption of
carbohydrates were significantly higher (p < 0.05)
by 33.9%, 15.2%, and 35.2%, respectively, com-
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pared to similar data in the groups of bullet shout-
ing and bobsleigh.

The actual intake of complex carbohydrates in
the group of biathlon (men) was 257.9 gr. and turned
out to be higher (p < 0.05) than in the other groups
of athletes — bullets and bobsleders (overclocking
and pilots) by 18.9%, 16.7%, 23.5%, respectively.

Despite the fact that in the male biathletes, the
consumption of the total consumption of carbohyd-
rates was significantly higher in comparison to other
studied athletes, complex carbohydrates accounted
for 43.3%, whereas in the compared groups this was
53.2% for bullet shooting athletes, 42.6% — bob-
sledder overclocking and 51.2% for bobsleigh-pilots.
It should be noted that in total diet consumption of
proteins, fats and carbohydrates macronutrients par-
tially was consuming with the specialized sports
nutrition products and dietary supplements (Table 1).
So the share of proteins in these sports products was
30.1 g (15% of the total consumed macronutrients),
fats — 10.5 g (6.4%) and carbohydrates — 82.5 g
(13.8%) of the total number of macronutrients con-
sumed. It should also be noted that in the group of
male biathlonists, the consumption of macronutrients
was higher than the norms of physiological needs for
energy and nutrients for the RF population [27],
which is fully justified by the energy expenditure
of athletes. The highest rates were demonstrated in
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protein intake, the average values of which were
higher by 41.5% compared to the norm for non-
athletes. The ratio of consumed proteins, fats, carbo-
hydrates in the group of biathlon men was 1 : 0.8 : 2.9,
respectively, which is important to note does not
meet the requirements of a balanced diet for athletes
of this category [20]. Thus, proteins, fats and carbo-
hydrates accounted for 20.8%, 17.1% and 62%, re-
spectively.

For the women’s biathlon group, the protein in-
take was also significantly higher (p < 0.05) by
36.6%, 41.4%, 53.2%, respectively, compared to
the data of the group of bullet shooting, bobsledders.
The analysis of fat consumption in this group
showed a significant (p < 0.05) increase in athletes
of bullet shooting and bobsled (overclocking and
pilots) by 22.7%, 18.4%, 43.1%, respectively. The
carbohydrate intake in this group was also higher
(p < 0.05) than in the compared groups of athletes
(by 37.7%, 14.7%, 40%, respectively). Despite the
pronounced tendency to increase the actual con-
sumption of complex carbohydrates in the biathlon
group (194.9 g), which was higher by 21%, 12.8%,
20.8% of similar data of the shooting groups and
both bobsleigh specializations, these values were
statistically unreliable. At the same time, it was noted
that as a percentage of the total amount of carbo-
hydrates consumed, 40.9% of the complex carbohyd-
rates accounted for, whereas in the compared groups
this value was: 52% — a group of athletes of bullet
shooting, 41.8% — bobsledder overclocking and
54% are bobsledder pilots. In order to enrich the diet,
provide energy training and recovery, athletes active-
lyuse specialized products to feed athletes. The share
of proteins, fats and carbohydrates at the expense
of these products in the biathlonist group accounted
for 17.6%, 7%, 17.3%, respectively, of the total
number of consumed macronutrients. When com-
paring the main macronutrients consumed with the
recommended values of physiological requirements
for energy and nutrients, an increase in these parame-
ters in the biathlon group was also revealed. In par-
ticular, the consumption of proteins and fats was
higher than the norms recommended for the general

SPORTS MEDICINE

population of people by 48.9%, and 31.4%, respec-
tively.

At the same time, the level of carbohydrate in-
take was slightly different from the norm. The ratio
of consumed proteins, fats and carbohydrates in the
women’s biathlon group was 1 : 0.87 : 2.8, respec-
tively, which also reflects the imbalance in the diet.
Thus, proteins, fats and carbohydrates accounted for
21.4%, 18.7% and 59.8%, respectively, of the caloric
intake of athletes.

Similar studies conducted in the bobsledder
group of both gender groups. In the male group,
which specializes in overclocking, compared with
similar data of bullet and bobsleigh pilots, a signifi-
cant increase (p < 0.05) in consumed proteins was
detected by 22.4%, 28.1% and fat by 15%, 19.6%
respectively. Carbohydrate intake in this group was
also significantly (p < 0.05) higher by 22%, 23.5%,
respectively, in comparison to groups of bullets and
bobsleigh pilots. The actual consumption of complex
carbohydrates in the bobsled group (overclocking)
was 214.6 = 27.2 gr. and this was insignificantly
higher than the data in the group of bullet shooting
and bobsleigh pilots. In a comparative analysis of the
consumption of the main macronutrients by athletes
with the indices of physiological requirements for
energy and nutrients, an increase in the protein indi-
ces of athletes by 23.8% was revealed. As for fats
and carbohydrates, these were lower than the re-
commended values by 3.8% and 16.3%, respective-
ly. The ratio of consumed proteins, fats and carbo-
hydrates in the group of male bobsledder (overclock-
ing) was 1 : 0.96 : 3.2. Thus, protein, fat and carbo-
hydrates accounted for 19%, 18.4% and 62.5%,
respectively, of the caloric intake of athletes.

In the female bobsled group (overclocking), the
intake of proteins and fats was significantly (p < 0.05)
higher by 20.1% and 30.3%, respectively, compared
to the bobsleigh (pilot) group. Carbohydrate intake
in the bobsledder group (overclocking) was also sig-
nificantly (p < 0.05) higher by 26.9%, 29.6%, re-
spectively, compared to the groups with bullet shoot-
ing and bobsleigh (pilot). The actual consumption
of complex carbohydrates in this group was 169.9 +

117



PamxadkanueB P.M. u np. Becmuux PY/[H. Cepus: Meouyuna. 2018. T.22. Ne 1. C. 106—119

+ 38.1 gr. and had a statistically unreliable upward
trend of 9.4%, 9.1%, respectively, compared to the
groups of bullet shooting and bobsleigh-pilots. Con-
sumption of proteins and carbohydrates at the ex-
pense of specialized products for athletes was 7.2%,
12.3%, respectively. Consumption of fats due to spe-
cialized products in the bobsled group (overclock-
ing) was not noted. It should be noted that in this
group of bobsledder, the consumption of proteins
and fats was higher by 14.4% and 19%, respectively,
compared with the norm of physiological needs for
energy and nutrients. At the same time, carbohydrate
intake in this group was lower by 14%. The ratio
of consumed proteins, fats and carbohydrates was:
1:1.21:4.07. Thus, proteins, fats and carbohydrates
accounted for 21%, 18.7% and 59.8%, respectively,
of the caloric intake of athletes specializing in
bobsled.

In the male bobsleigh group (pilot), the aver-
age values of protein, fat and carbohydrate intake
were 110.3 £8.7; 119.1 £ 17.2 and 385.1 = 52.2,
respectively. At the same time, the share of proteins
and carbohydrates, obtained from specialized pro-
ducts for athletes, accounted for 13%, 19.4%, respec-
tively. The actual consumption of complex carbo-
hydrates in this group was 197.2 &+ 39.6 gr., which
is 51.2% of the total carbohydrate intake. Compara-
tive analysis between the norms of physiological
needs in energy and nutrients with actual consump-
tion of proteins, fats and carbohydrates in athletes
also revealed a discrepancy between the last values
of the recommended norms. In particular, it was
found that the intake of proteins, fats and carbohy-
drates in the group of athletes was below the recom-
mended rates by 6%, 29.3% and 52.1%, respectively.
The ratio of consumed proteins, fats and carbohyd-
rates in the bobsleigh pilot group was: 1 : 1.08 : 3.5.
Thus, proteins, fats and carbohydrates accounted for
17.9%, 19.3% and 62.6%, respectively, of the caloric
intake of athletes.

Similar data were obtained in the women’s
group of bobsledder-pilots athletes. It is shown that
the intake of proteins of fats and carbohydrates
in this group turned out to be below the recom-
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mended norms of physiological needs for energy and
food substances by 9.4%, 20.5% and 61.8%, respec-
tively. The proportion of proteins and carbohydrates,
obtained by athletes due to specialized products for
athletes, accounted for 9% and 17.5%, respectively.
The actual intake of complex carbohydrates was
154.3 £ 22.2 gr., Which is 54% of the total carbo-
hydrate intake. The ratio of consumed proteins, fats
and carbohydrates was 1 : 1.06 : 3.6. Thus, protein,
fat and carbohydrates accounted for 17.6%, 18.8%
and 63.5%, respectively, of caloric intake of athletes.

Analysis of the consumption of macronutrients
in the group of men who specialize in bullet shooting
showed that proteins, fats and carbohydrates repre-
sents by 18.6%, 19.7% and 61.5%, respectively, of
the total caloric intake. Athletes of bullet shooting
of both gender groups, also used specialized sport
nutrition products. However, the total it was low ca-
lories due to specialized products and did not exceed
125 kcal. The actual intake of complex carbohydra-
tes in this group of athletes was 209.1 £ 13.4 gr.
(53.2% of total carbohydrate intake. The ratio of
consumed proteins, fats and carbohydrates in the
group of bullet shooting athletes was 1 : 1.05 : 3.31.

In the women of this type of sport, the fat in-
take was significantly higher by 26.4%, compared
to the similar data of the bobsled (p < 0.05). The ratio
of consumed proteins, fats and carbohydrates was
1:0.87 : 2.8. Thus, proteins, fats and carbohydrates
account for 20.7%, 22.1% and 57.1%, respectively,
of the total caloric intake of athletes. The actual in-
take of complex carbohydrates was 153.8 += 10.4 gr.,
which corresponds to 52.2% of the total consump-
tion of carbohydrates.

Thus, comparative studies of the nutrition of
athletes indicates the presence of significant varia-
bility, depending on the sport specializations and
gender of athletes. It should be emphasized that the
diet of athletes of course, requires more in-depth
analysis and correction, taking into account both
gender differences, and the types of sports activity,
and the stages athletes training. At the same time,
taking into account high energy requirements, espe-
cially in cyclic type of sports, in order to fully restore
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energy reserves, not only a balanced diet is required,
but also controlled use of specialized products for
athlete nutrition [17, 28—30].
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