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Bcry,n
3riqao Craryry BceceirHboi opracisaqii oxopoHr4 sAopo-

.a'n: "e,qopoe't - qe craH nogHoro Qisurxoro, ncuxi.{Horo ra
coqianuroro 6narononysvfl, a He Rnute si4cyrnicru xeopo6 vra

Qieltttrfixsag". Onxe, gAopoe's no.qinnelucq na gisnrne (co-
.Marnqne), ncnxi{}€ ra coqiaftne..Oig}r$He sAopoB'q cfliA pog-
rnf@Tfl fle nnure nK MoMenlltnI crax OyHKqtn opranieuy, ane
i sr ix noremlifini uoxnnsocri, peaepe, nrrl amgHaqae HanpsM
auiH y craxi sAopoB's [Karvonen, 1 983]. Tlura caMuM eiaurHe
ggopoels RoBl4liHo oqixoaaruce He nytue sricno, ane fi
xinrricno'[Kaaaroa, Oxyuro, 1 993]. Heo6xign icru rinuricHoi
oqiHrn Qiaurnoro sAopoB'n niArpecnoe axageuir AMocos
IAMocoB, 19901, nxni syt3fiaqae Qisr.rtre 3gopoB's, rK cyMy
'Besepenrx Mo)uu4Bocrefi " ocxoanux $yxrqionaneH rx crc-
reu i opraxie. Pesepani Nroxnheocri gl,riHonrucc nporeroM
xurrrrao6yadoaneHi reHorl4noM i cQopuoeaHuril Ha ioro 6asi
Qeaorlmou.

lcuye gprinura .ron qenqifi , Ha rKytx r,pyHryerbcc rinuricxe
Br43HareHHn agopoeh. Cepeg Hux Ha oco6nney yeary 3acny-
roeyoru'errcprer!,t,{Ha" [AnanaceHxo, 1 999] ra "ananraqirina"
[Kasnareea,,Eaeacryli, SepceHeea, 1 980].

3a nepuroo roru4enqioro "t<iflbKicrb" s4opoe''R iH4rei4a
KoH(Bernsyerbcr y Bt43Haqenn i ioro eHepronoreHqiany. Oc-
Hoaoo .exepronorenqiarry xr4Boro oBrauie uy e uarpoepri r H i

cnonyKr4 - ATO, KpO, fTO, reopraHivnNft,niBogocearra iHui.
9r+n'Sinuura norpxnicrt i emnicru,eHeBronor€Hqiany, nrrafi
peadayeruce oBranisuou, a raroxeQemnexiclu [oro Bhrpar,
ruu auqui piaenu 3AopoB'n iHguai4a. B saranuHifi cyrui enep-
ronoreuqiaay aepo6r.re eHeproyrBopeHHs 3HaqHo nepeB€DKae
anaepoSne. Carue eenuqnna aepo6roro eHepronoren qiary
opranisruy e ir$opmarflBf+r4M nolcxlrntKoM coMarfi rHoro 3Ao-
poe'n [Crulpu+r, 2000]. Torvry 4nn oqiwn eHepronoreHqiany
xnaoicRcreror Heo6xi4xo eonqgiu ixQopuaqiep npo aepo6xy
npogyrnaatduu opranisuy. Kpir.a roro, nocunatoqhcb Ha npa-
r.po ,Margaria I I 969] , aerop ganoi ronqenqiT nigrpecaoe, ulo
icnye'npnunfi noeurllBHhfi sB'sgor ,naixaepo6Hoo ra aHae-
po6uoro npo4'ynne*icno oprar.risray. Bcynepev r4uorvry Wisloff ,

Helgerud [1998] creepAxytorb, t.l4o Kopennqi*r.roro se'esxy lvrix
aepo6Horo ra anaepo6uop npoAyKrureHicflo opranisuy ne
icnlp. Hauri AocniEXeHHe lex nhlBep.qxyorb aigcyrnicru ra-
roro se'Rsxy.

B ocueay gpyroi xoxqenqii no{GaAeflo nonoxeHHe npo
Te,Iqo g.qopoBfn n|ogvrnr ensHaqaerbce uipoo ananraqii opran-

Peeroue
Ha ocnoei auanisy nteparypnnx Axepen i pesynnaria anacnnx gocnigxeHb BnB-
qeHo satexHicra osgopoeqoro BnnuBy 6iroaux rpeHwaHb ei4 nepiognunocfl aa-
Hf,Tb, pexuMyeneproea6emeqeHHe ra BennqnHu onyrpiwntoro o6'euy po6oru. B
ganexnocti aiq aepo6anx MoxnuBocrert oBranieny ecraHoBneHo naporoBy Benu -
tnny enytpiwntoro o6'euy HaBaHTaKeHt npu nepio4uqnocri saHerb 3 pasn ua
T,nxAeHb. Bunaneao tmpeaarn rpeHyBaHb I smiwanouy pexuui eneproga6egne-
qeuns nepe4 rpeuyBaunflMa aepo6naro cnwuyaannq.

istvrygo WoB cepeAoeuula, ro6ro s4aruicro e6epirarn nop-
MaabHy xr4rreay 4innunicrb y Hea,qeKBarHnx curyaqinx. Tovy, y
sanexHocri ei4 cryneHn HanplDKeHHs anamaqift nrx MexaHiglaie,
aBTopl4 r4iei ronqenqii npononyoru ggiicxoearr AoHo3oror-
i.rny4iarnocrnxy, 6epyvn go yBaru, Ir1o Hosonorirni @arropr
narofl orii e pesynbrarou spuay a6o He4ocrarHocri aganrauii.
Hegocrarnicru uexaHieuia a4anraqii ogHa.{ae 3HnxeHHff He,n-
i iHocri 6ioclrcremr, po3Bl4roK .HoBoi 

Qoprvrr,r xurreginnuHocri,
Fka posrnflAaerbcn eK xaopo6a. ,4nc oqiHrr sAopoB'e nroArl-
Hu aBropaMu qiei roHqenqii araginaorucs rari cranu: t ) saAo-
einuHa aganraqin, 2) Qytxr4ioHan uHe Han pyxeH Hr MexaH istvtie
ananra4ii, 3) Hesa4oeinuHa a,rlanraqin (4onosonorivHrfi craH),
4) epua a4anraqii (noaonorirHnfi crau). Ha 4yvrxy 4enKrx aB-
ropia ocnoeHuM noKaaHltKorvr Qisnlnoro 3gopoB'n e sgarHicru
opraHiauy a,qanryBarncc go $ieuvHr,rx HaBaHraxeHb tAaera4eH-
xo, 19981.

l-onoeHul, 3aBAaHHcM AoHosonori.{ Hoi Aiarnocrr ru, e oui -
HKa 3AarHocri qidcxoro opranisuygo iHrerpyBaHHq eynrqiil
oKpeMux QieionorivHrx cltcreM. Toruy, na Hau norncA, Anrl
rinuricroi oqinru piexe Qiaravnoro sgopoe'n Heo6xiAHo eh-
Kopracraru Qieionorirrnl noxagHrr raroi QynrrlioHarunoi
crcreMn, nxa 6 iHrerpyaana Qynxqii 6inuurocri crcreu. [nu
BuMoraM eiflnoeiA,ae noKa3HilK aepo6Hoi Qynrr4ionanuHoi cn-
creMn eneproea6egne{elHs - Maxc}fManbHe cnoxnBaHHr K}tc-
no (VOr-o), B€rMql4Ha sKoro 3aflexnru ei,q QyHxrlioHarunoro
craHy cepqeBo-cygrnxoi i 4uxanruoi chcreM, cncreuu rpoai,
crcreMlt yrnniaaqii Kr4cHlo y ria'q3ax. Kpiu roro, pieenu aepo6-
Hoi npo4yrrnsHocri cnyxnrb rprarepieu criirocri opraHisuy
Ao.raKrx HecnBhqrnnBnx Qarropie nr rinorciR, rinoreprrain,
rineprepuin, npoxnraova pagiaqis,.inQercJi. 3a g3nrun Hiraoka
s cRiBaar. [Hiraoka, Na]<amura, Yanagawa, 19981, cepqA xBopux
Ha qyrpoeni Aia6er i rineprorivny xaopo6y nepeBa(arcrb
oco6n 3 Hn3bK14M piaxeu aepo6noi npo4yrrnenocri.

Taxuu qllHoM, griAno nepuloi i gpyroi roflqeru4ifi Anc
rinuricHoi or4iHrr Qiouruoro qAopoB'f, nafi6insur npufinnr-
HOo MeTOAyTKOIO MOXHa BAAKaTU Ty, tAO SaCHOBaHa Ha Bil3HA-
venni aepo6Hoi npo4yrrueHocri, a caue BenilqnHr VOr*, nxa
BBaKaerbcfl nai6inuLu xagifi Hr,ttl noKa3HlrKoM .q,ies,qarHocri.

Xova $isurxe sAopoB'H np4,tHl4 ganexrrb ai4 aenurunu
MaKcuMaJlbHoro cnoxlrBaHHc Kt4cHto [Van Boxtel, Paas, Houx
et al., 1997; Volkov, Milner, 'l9921, ognar cyrreay ponb y Oop-
uyaanui Qisurnoro s4opoa'n eigirpaoru i anaepo6xi narrarHi
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npoqecu Mera6onisMy [Aynrx, 1979]. Ha sanexHicrs Qisur-
Horo 3AopoB'n ai4 anaepo6noi npogyrrrenocri opranisuy
BKa3ye Kostka g cnieaer. [Kostka, et al., 1997]. 3 niAehrqeH-
xRu pieHe aHaepo6noi narrarnoi npo.qyKr[BHocri spocrae sa-
xu qenicru u ioraB4a eiA rinoxcii. Peeyr uraru,qocni.qxeHu fiu -
poroeoia cnieasr. [19861 cehqaru npo no3rrt4Bxrft esaerlog-
B'flgoK rrlix nora3HrxaMr AicnuHocri cepqs i craHou aepo6-
Horo ra anaepo6Horo uera6onisuy. BnacniAor nopiaHnnuHo-
ro aHanisy, npoBeAeHoro Ha npaKT[qHo sgopoBl4x nngnx, nxi

He gafiuanracq cnoproM, Bnstsnnocr, r.rlo 6irruru encori rloKaa-

Hrrr cy6eH4orapgianuuoro KpoeoroKy, rpaHcnopry Ao naio-

KapAy Kr4cHro i ueuue iioro cnoxreaHHfl cepqeBnM M'e3oM
npn aigHooro pienux BenilqhHax aepo6uoi npogyrrusHocri
opraHisrvry uanu oco6n, piaenu aHaepo6Hoi naKrarnoi npo,qyx-

tngnocri nrrax 5ya BnulLtM. BheHaqaerucn Heo.qHo3HaqHicrs
quoro 3a'n3ry a oci6 s pienuu pianeu aepo6Hoi npo.qyKTr4B-

nocri. Tax, a o6crexyeaHhx s HeB[cornru pieneu aepo6Hoi
npoAyKrl4Blrocri roeQiqieHr ropennqii Mix auqe 3raAaHlrMrl
noKa3HuKaMu cepqeaoi 4innuHocri i aHaepo6Hoi naxrarHoT
npo.qyKTr4Bnocri craHoenru ai.qnoaigno 0,551, 0,598 i 0,640.
B oci6 s Br4coKrlM pieHeu aepo6Hoi npoiqyKrnBHocri egaeMog-
'sor qrx noragHhrie 3HaqHo eaului i Aopienoe eiAnoaiAFto

0,958, 0,970 i 0,968. fligrpecnoerbcc, u-to e oci6 g BhcoKt4M

pi eHena n n ule aepo6 Hoi n pogyrrn eH ocri cyrreBo 3H t4xyerbce
xonecrepilH nna3Mr rpoei (p<0,05) i xoeQiqieHr areporeH-
nocri (p<0,05), a cyr.aapHnfi eliicr ninonporeiAie gyxe Hrsl-
roi ra Hrguroi ulinuHocri i rpnrniqepn4ia araennnrb nhue
reHAeHqip Ao 3HrxeHHn. flpn q,boMy He,qocrarHbo npotiB-
flrerbcs niAehu{eHHn ninonporeigie ercoxoi qinuHocri. B oci6
3 BhcoKr,rM pieHer.a ar< aepo6noi, rar iaHaepo6noi npogyrrre-
Hocri sapeecrpoBaHo eiporiAHe 3HhxeHHe 3aranbHoro xo-
necrephHy, cyMapHoro euicry ninonporehie 4yxe nusuroi ra
Hrauroi qinunocri, rpnraiqepngia, a rarox 3pocraHHn ninon-
poreiAie encoroi qinunocri.

Orxe, oqinroearr gisnvHe 3AopoB'e Heo6xiAHo 3 ypaxy-
BaHHnM piaHn nr aepo6noi, rar i anaepo6aoi naxrarHoi npo-

4yrruaHocri opranisuy. Ol,nar, tshBqeHHo aHaepo6noi npo-
gyrrraenocri nprg,innerucs MeHUe yBarr, Hix AocniAxeHHo
aepo6nrx MoxnrBocreft opranisnay. 4e, xa Hau norneA, no-
B'g3aHo g pngoM npilqhH. flo-nepue, BhgHaqeHHn aHaepo6-
Hoi narrarnoi npo4yrrreHocri e shcHaxrnBon npoqeAypoo
i xe eaex,q,t,t 6esne.rHoro Anc gAopoB'f,. flo-4pyre, o6-
' errraHicrs pegyr urarie AocniAXeHHq sanexurb eiA uorn eaqii

AocnipxyaaHoro, roMy qo Heo6xiqno BnKoHyBarLt po6ory ".qo

eiAuoeu". f'lo-rpere, 6huruicru a,ocriAHrrie neAoollinporu
3HaqeHHHe Anfl SAOpOB'R aHaepo6Hux 

'laKrarHilx 
npoqecie

uera6onisury. Xoqa ix yAocKoHaneHHe 3a AonoMoroo Qisrr-
Hnx rpeHyBaHb aHaepo6Hoi cnpRuoeaHocri norpau-1ye Kopo-
HapnNft rpoaoo6ir, 3MeHuye norpe6y uiorap4a. a xrcHi, cnpuse
gHrxeHnn.qiacroniqHoro rncKy, sHr4xye e rpoei sptict garanu-

Horo xonecrepraHy i ninonporeiAie Hvlsuroi uLinunocri, niAeu -
qye enaicr ninonporeigia BhcoKoi qinuHocri [fluporoea, c co-
aer., 1986]. Kpitu roro, npu ixrencraHr4x M'fl3oBt4x HaBaHra-

xeHHnx anacniAor rnironiay a rpoei HaKonl4t{yerbcg 3HaqHa

xinsricru narrary,ernh na eiguiHy aiq, crenerHrx i,t'sgia ahro-
pl4croByerbcn uiorapgov s sxocri AoAarKoBoro eHepreruq-
noro cy6crpary [Romano, Rochat, Kucera et al., 2001], u{o

no3urr4BHo BnlrnBae ua ioro cKopornnBy sg,arHicru. flo-.{er-

Bepre, He icxye 3aranbHonpufiHcrux craHgagriB oqjHKvl aHae-
po6Hoi narrarxoi npogyrrnsxocri. flpnrnron qboro, Ha HauJ

norfleA, e re, qo araepo6na npo.qyKr[BHicrb Btt$taerbcn, sK

npaBhno, Ha cnoprcMeHax BhcoKoi reaniQixa4Ta He3HaqHrM

ei.qxrneHHslr uixi HAneiAyanux rax eapiaqiE. Touy ii ot-tiHtoprb,
cniecraenctosn orpuruaHi Bennv.nnn s nonepeAHiMx npn no-
aropHux o6crexennsx a6o nopiexoostt noKEl3Hl,lKl,l oci6 ogHiei
crad, eiroeoi rpynu i cnoprnenoi cneqianisaqT.

l-l poeegen i naur AocniAxexHs saceiA.{nnn reAocrarnifi
piaenu Qisuvnoro sgopoe'R uonoAi qonoei,{oi crari eiroM 18-

22poru, Tar, norasnnrVOr*"*.e cepeAlturuyy Htax 3H€xo-

Aurbcg Hlrxqe "xputuvxoro pisxc sAopoe's'. Oco6nlteo q,e

crocyerbce oci6 eixor.,r 21 i 22 poKl4, y nxnx pieenu aepo6noi
npoAyKrvlBHocri (PAfl ) "Hr4x,{e nocepeAHboro'. Kpitu roro,
eiAHocxa BelnqtaHa MaKcuManbHoi xinuxocri eogHiulHuoi tvte-

xaHi,{Froi po6orr,l ea 1xs (MK3Pd$,)., 3a gKoto ottiHplorb aHae-
po6ny narrarHy npoAyrcl,rBnicru opraHisMy, xoqa i guqa nix y
xinor ycix Aocni.qxyeaHytx airosnx rpyn, oAHaK He Aocsrae
HanexHOrO CepeAHbOrO SHaqeHHC, nKe CTaHOBtlru 38,1 rrut
.xB'l. Kr{.

flopiaHenuHufi axanis pieHn Qisrarnoro crany oci6 qonoe-

i.{ol i xiFro"roi crari saceigvne, tqo y xiHox aiH euqhfi, Hix y
.{onogiria. l-lpo qe ceh.{uru cepeAxifi noragHnx\fl3r**.., nrnfi
a ycix AocniA,xyeaHhx sixosr4x rpynax xiHor aiAnoei,q,ae

"aiAuinHouy' PAn i 3HaHHo nepeBnqye "xpnrnvnufi pieenu

3,q,opoB'e". flpo 6inuu.r srcorufi pieenu aepo6xoi npoAyKr,te-
nocri oci6 xiHo.{oi crari ceiAqarb raKox pe3ynbrarr eKcne-
puMeHranbHvrx AocniAxeHs Eexac [6exac, 20O 1 ] i Pageixoecu-
xoro ['1998]. B rofi xe qac, pe3ynbrarh npoBeAeHux HaMu

.qocni,qxenu ceigraru, ulo piaeHu anaepo6Hoi narrarnoi npo-
gyrruaHocri y xiHor sxavHo Hux.{r4i 3a HopMy. Taruu qxHoM,

npo6neua roperr.lii aepo6Hoi i anaepo6Hoi narrarHoi npo-
gyrrraeHocri opraHisnay uonoAi 18-22 porie Ha cuoroAni e
aKry€rnbHoro fi norpe6ye noAanbuoro BnBqeHHfl. Crareei
ei4uiHHocri aepo6Hoi Ta aHaepo6Hoi narrarHoi npoAyKrt4B-

nocri opraHisuy ruonogi nepeKoHytorb B roMy, qo Anc noKpa-
u-leHHn coMaruqHoro sgopoa'n oco6aM,{onoeiqoi crari xeo6-
xiAHo niAeuutyBaru sK aepo6Hy, rar i aHaepo6ny npogyr-
rileHicru. Heo6xiAHicru roperqii aepo6Hoi npoAyxrusHocri
opranisuy e xiHor MeHura, nix y vonoeirie, oAHar araepo6ua
,laKrarHa npo4yrrunHicru norpe6ye BAocKoHafleHHf, .

,{nn xoperqii aepo6noi ra aHaepo6noi npo4yrrneHocri
opraHisruy gacrocoByrorucn pisHi etagr QisuqHoi AicnuHocri.
CepeA Hrx Hafi6inuu e$eKruBHuuu e qurniqHi enpaar, Ao
nKr4x Hanexuru 6ir. AocrynHicru 6iry gnc oci6 pisnoro eiry,
crari i pienn Qisr,rsHoro craHy.qosBonee BuKopl4croayearr fi oro
Ans qinecnpaMoBaHoi arrueisaqii aepo6Hrx a6o anaepo6xttx
npoqecia eHeprosa6e3neqeHHs. 9ricru raKnx rpeHyBaHb 3a-
nexlrb aiAroro, nacxinuru eQerrneno opraHiau uoxe uo6i-
n isyaarn ra BuKopr4craru eHepreruqHufi norexqian, nacrh uru

AocKoH€uo 6yge cQopr'loBaHa cucreua perynsqii qux npo-
qecie [CysganuHrqrufi c coaBr., 2000].

EQerrurenicru 6iroenx rpeHyBaHb 3€rnexurb ai4 nepiognv-
Hocri eaHsru, a raKox eiA cniaeiAHouJeHHs iHreHcreHocri i

rpnaanocri po6orra [CysggnuHuqrufi c coaer., 1996]. O4nar,
npu t-tboMy neo6xiAno Bp€xoByBaru QynrqioHanuHy roroaxicru
opraHiauy 4o ii suroHaHHc.

06nir ingueigyanuxrx Qyrx4ioHaabH!4x tuoxnneocrefi rpyH-
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n/erbc* Ha nonoxeHHnx SaKoHy oi3ionorii npo Bennqt4Hy no.q,-

pa3HllKa. ffrqo pogrnaAarH TpeHyEanbHe HaBaHT€D(eHH9 sK

nqflpas*KK' To B sanexHocri ah eenla.{hHn nq4rasruxa (ro6-
To BenltquHu Qianrnoro HaBaHraxeHHn) pearqin opraxisuy
Brf,anserbcs a plarifi Ooproi. HegxaqHe Qianrne HaBaHra(eH-
m (uanlri nogpasrur) He npoeBnee rpeHytoqoro eQerry a
roft qac nr xaguipre HaBaHro(eHHR Moxe Br(nlrKart,t HeFa-

rnexnfi eSerr, nrnft xaparrep[3yerbcs noripurexHnu Qprqt-
oxanbxoro craHy. Bennquxa noApasHhKa (aenurnxa Qianr-
Horo HaBaHraxenrn) sanexnrb aig piexn Qynxqionanuxoi ro-
roeHocri opraxisuy. 9x y:xe eigsHaqanocs, KpxrepieM <Dyxrq-

iouanuxoi rorosHocri Ao aii pisnux noApagxnrie, e rouy sucni
Ao BLTKoHaHHc 6irogux HaBaHTaxeHb, Moxe cnyxxnr eiq,Hoc-

xnX noragaux VO.*. flrqo eaacniAox 6iroeux rpeHyBaHb
plaexu VO.*ao,. gpocrae, To g Meroo noAanburoro niABx-
uFHHs aepo6xoi npoAyKrliEHocti senn {}txa Qiaurrux HaBaH-

Ta(eHb noBHHHa rex e6inuuryaaruce.

.Q4r ropuan bHoro posar,rrxy i Qyxxqioxyaaxun opraxieuy
KoxHa nnAllga Mae onrlrMaauxri Aianasox p1p<oeoi aKTrfa-
rpcri, srnfi o6uen€rucs uiniuancmoo i uaxcrualuxoAonyc-
TXMOO BelhttlrHoro Qierrroro HaBaHTa(eHHs. B onrnuanu-
Houy gianaaoni senuqnHa Qisuvxnx HaBaHra(eHb noBlBHa
oa6esneryearlr poaelrror i eAocroxafl exrn piexnx npoqecie
xurreAisnuxocri, niArpnuxy i grvriqxexxc qAopog'n, KoMneHcy-

Baln eixoei guiHn e opraxisui. Mixiuanuxa BenuqnHa Qisnr-
Horo HaaaHraKeHHq Ao3gonne nigrpnuyearu Qyrqioxanuxni
cran opraxieMy Ha neaHouy piani. 9rqo pyxoea arrreHicru
Hnx,{a MixiManunoi genhqnxn, To B}rHnKat()rb o3raKr rinoAu-
xauii. 9rufo Oigrqxi xaaaHra(enns nepeguulytorb MaKcnManb-
Ho AonycrlrMy Benlrq[Hy, ro6ro re eiAnoeiAaoru Qynrqio-
manurii rorgeHocri opraxisuy, To BoHn Moxyrb BuxnyrKElrlt na-
ronoriqni guiur,r.

Minimanuxa i uarcruaauxa aenhqnna Qisrrxnx HaBaHTa-

xeHb garrexaru ah ixA[ehyanunnx Qyxrqionanbnxx Bnacrr-
eocrefr opraxisuy. rlurvr anqnfr pieenu QprxqioxansHoro cra-
xy opraxisuy, rvru 6inuura uiniuanuna Benn{nxa $ienrxrx
HaBaHTan<eHb noBnHHa 3acrocoBygarrc-B gnn fi oro niArprrnxn
i sano6iraxHn cBlrq AerpeHosaxocri, rnu 6inuuli rnaxcruanuni
HaBaHTA(eHHs tvloxe BnKOHyBaTh n|oAnHa, He BrKnuKarcI{n UrM
xerarngxi xacniAxn. Touy npta spocranni Qynxqioxanuxux
MoxnnBocrefi gnn aa6esne{eHHs nogarbuoro ix posenrxy
eennrnma QismHnx HaaaHraxeHb B orrtuM€rnbnotvty gianaaoni
Tex noB!,HHa 36inru.ryaarner.

3a Aanrun Bipy a cnieaar. [Bnpy c coaBr., 1979], icnye
n'nru piania HaBaHTa(eHHR npu Br4KoHaHHi u'Rgoaoi po6oru i

80nlr AaneKo He pisHosxaqxi Arts opraxisiry:
maAmipne HagaHraxexnf, , RKe nepeBlrtqye Oyrxqionansxi

uoxfilteogri opraHisuy i elrrnilra€ nepexanpyry;
TpeHyDqe HaBaHTa(eHHs, ulo ga6egne.rye ixrercugnulr

aAArmraxrl c]r]rr€s 6inra i ruM caMnM no3nn4eHi guinn e
opramisMi;

nigrpnMlro{e HaaEHTaxeHHn, xo{a HeApcrar}F gnn sa6ea-
neqenHn Oyrxqioxanuaoro po3BHrKy, ane Ao3Bonne yHnKHy-

Tr,r FBlflrl AeTpenoBaxocTi;
siAHognooqe HaBaHTaKeHHg, gre HeAocratne Hasirs Arts

nonepeAxeHHs eBr,rq Aerperoeamocri, afle BrKoHaHHn sxoro
nicnc 6inuu gnaqnnx HaBaHTa(eHb nognTlrBHo BnnrBae Ha

npoqeclr aiAxogneHHn;

He3HaqHe HaBaHTa(eHHq - ManoeOeKTl,|BHe, qo He BuKnu-

xae cyrrealrx auin e oprardsui.
Oco6nnae sHaqeHHR npn AosyBaHni Qisurnrx HaBaHra-

xeHb B ogAopoa,{ifi Qiaurxifi xynurypi Hurnexhrb rpeHyo'.toMy
HaBaHToKeHHp. OAHaK, npaKruKa Qisrynurypno-oeAopoeqoi
po6orvr csi[,{htu, qo BenuKy ponu aigirpaoru i nigrpruyovi
HasaHTaKeHlF. Bonn cnpnnorb yrpt4MaHno AocsrHyl'oro pienn

aganraqli, a opraxisu crae MeHU qyrrlr4Br4M.qo HerarnBHoro
BnnlrBy M:uopyxn[Boro cnoco6y xxrre. Kpiu roro, y AeflKux
annaAKax nigrpnuaHxn AocsrHyroro piaHn QyHxqioHanbHoro
craHy e ocHoBHr4M saBAaHHsM Qisuvxux rpeHyeaHb.

Orxe, eQennax'rcru Qiarrxltx HaEaHroKeHb BngHaqaerbcg

cniaeiAxouenuqm ix BeflnqnHur I nonepeAHuop a.qanroBaHi-

cno opranisuy,qo u'csoeoi A,icnbnocri (ro6ro pieHeu QyHru-
ioranunux uoxnneocreft ).

Bennrnxa QiarnrHoro HaaaHra(exHe nponopqifi na ft oro o6-
'euy i irrencngHocri. floragruru Benu'.tnHr Qisuvxoro Ha-

BaHTa(eHHc Ainsrucc xa Aei rpynr - gosHiluHi i auyrpiuui.
3oaxiuJxi xapaKrepr3yoru po6ory e ii soexi Bt4paxenux po3-
uipax, a exyrpiurni ahnoahxy peaxqip opraHistvty Ha uto po-
6ory [Maraeee, 1999].

3oexiulrifi o6'eu 6iroaux HaBaHr€D(eHu auuipnerucn raK[-
Myr noKagHvrKaMn, gK qac, Blrrpaqexui xa BuKoHaHHfl 6iroeoi
po6orra i Aoaxuxoro AucraHqii. Bxyrpiunift o6'eu xaparre-
pr,€)€rbcs cyMapHhMr4 BlrrparaM[ eHeprii sa nepio4 Bt4KoHaHHtl

po6oru.
3oexiunim noKagHlrKoM ixrencueHocri 6iroeoro HaBaHra-

xeHHq e ursu4ricru 6iry. Y cBolo qepry, enyrpiurHn iHren-
cuenicru 6iroaoro HaBaHTa(eHxn oqiruoerucc aa qacroroo cep-
qegnx cxopo{enu a6o eHeproB}rrparaMr4 oa oAuHl4uro qacy.

9acro inrenct,rgnictu 6irosoro HaBaHTaxeHHq B[paxaprb y

aiAcorrax eiA uarcruanbHoro cnoxrBaHHn Kr4cHo a6o nynu-
coBoro p$epBy (pisnnqe uix ruarcnuanbHuM g6inuuennsur

9CC npn Qisnrnouy HaBaHra(eHHi i L|CC a craHi eigHocHoro
u'sgoeoro cnoron). Y qux ennaAKax 3a 100026 npuiuaerbce
nolyxxicru po6orr, npu nril gocqraerbcfl MaKcuManbHe cno-
xnBaHHs KlrcHro a6o xafi6inuua HCC.

Bryrpiurxifi o6'eu ra iHreHcrexicru eigo6paxaoru QyHrq-
ionaauxy rorogHicru opranisuy go BhKoHaHHn HaBaHraxeHHe

neaxoro goBxiuruoro o6'euy ra ixteHcrexocri. Tar, npn en-
xornnni oAHaKoanx ga eoeHiurHiM 06'eMoM ra ixreHcraHicrto
HaBaHftDxeHb (xanprrna4, npo6irannn oAHaxosoi AhcraHqii g

oA,HaKoBop urengxicro) y piaxnx oci6 y aanexHocri aiA iHAr-
aigyanuxoro QyHxqionanuHoro craHy eHyrpiuuifi o6'erra ra
iHreHcrelicru po6orn 6ygyru pigHi. lHreHcngHicru i rpneaaicru

Qiarvxoro HaaaHTa(eHHs BnnuBaprb xa cyuapni Burpart4
exeprii, ro6ro xa eryrpiurxii o5'eu. lcxlc gyuxa, ulo caMe
cyuapni eurparn exeprii Bl4sHaqaorb rperyB€rnbHufi eQerr
[Mellerowicz, 1981]. tDisrrxi rpenyeanHn s BurparaMu eHeprii
6nugbKo 300 rxan B AeHb sHaqHo sHlrxyorb firaoeipxicru en-
HrrKHehHHs cepqeBo-cyA]urn]x gaxBopoaanu fl-pnxexro, EQU-

uoea, 19851. Ha glrurry AMocoaa [Auocoa, 1 99Of eneproeapricru
40-xarnmxnoro 3aHnrre noB[HHa cKnaAern 300-400 xran.
Fonong s cnieaer. [Fonong, et a1., 1996] HaBoAcrb AaHi, sa
sKlrMrt TpeHyBaH{s nporsroM BocbMu rhxxig g erleproBnrpa-
rauu 9fi) xtctn I Tr4xAeHb niAenqypruMaKcrManbHe cnoxu-
BaHHn KlrcHp rn 150,6 i ameNuyors euicr xonecrepuny rpoei,
g rofi qac nK nph MeHulrx eHeproagrrparax noAi6xux glrrtin ne

26



BiA6yBaerbcn.

OAnax, ganexnictu eQerry rpenyBanns eig eneproaurpar
e 3araflbHr4M npaBunoM, qxe Aie crocoBHo KoHKperHoro Aiana-
3ouy inrencueHocti, ToMy ulo, eMiHroo,{li iHrercuexicru po6o-
rr i qnu caMfiM pexlrM i"i exeprosa6e3neqeHHs, Moxna Bnnu-
Barv Ha cnequQiry rpeHyo.{oro eQerry. far, AocniAxesns
Bipy si cnisaer. [1988] caiAqaru, qo np]r BenrKifi enyrpiu+rifi
ixrexcfiexocri gannru (ixrencueHux Bl4rparax eHeprii) rpeHy-
eanuHnfi eQexr npocBneerbcn y s6inuurenni VOr* i nopory
anaepo6noro o6rrriny (flAHO), a npu naaniii (reinrexcuanrx
Burparax eHeprii) s raKhMH x garanbHhMl4 Br4rparaMu eHeprii
npn 6inuur TWBanux saHerrHx eig6yaaorscn noanrneHi g?.rixt4

a ninonporeiHoBoMy crnaAi rpoei. 3a AaHhMl4 Sharf-Olsen g

cnieaer [19961 Ane po3BxrKy i ni4rpnuru aepo6xol npoAyK-
rngHocri iurexcuexicru Girosrx HaBaHTa(eHb noBvrHHa craHo-
Byrru He MeHue 650/6 VO2**.

lcnynru pisHi gynaru u{oAo nepiogurnocri, a raKox
cniesiAr{oueHnc iHreucusnocri i rpueanocri rpexyeaxu, nxi
sa6esneryoru ix ontunanoHy e$errueHicru. flnporoea s
cnieaer. [1986] BKasyorb Hare, ulo KoHKperHa nepiognrxictu
gaHsrb noBuHHa Bu3Haqarucb aa pieneu aepo6Hoi npoAyKr[B-
nocri (PAfl), sKy ororoxHororb 3 pienervr Qisnvnoro crany
(POC). B oci6 s pieneu Qisuuxoro crauy "rrxve nocepeAHb-
oro" i "HnsexrM" aBropn peKoMeH4yoru gaiuarncn 4-5 pasie
Ha rux4eHb, BnKopylcroByrorra 6ir nouipHoi iHrexcugxocri. flpn
niAstaqeHni P<DC -qo "nocepeAnuoro" qacrora 3aHnrb noBlrH-
Ha 3Hngnrv4cn Ao rpbox pasia Ha ruxgeHu, ognar inrencugnicru
6iry noeuHHa s6inuuyaarncn. l-lpnrouy, ua ix gyrvrxy, rpupa-
aoei rpenyaaxHf, Ha rnxg,eHb Maprb nepeBary e nopiannnxi s
n'Rrnpaaoenuu, ToMy ulo onrlrM€rnb,no noKpau{ypt xpoeoo6ir
B cepqeBoMy u'ngi fi ni.qauqyoru eroHoMieaqio cnoxuBaHHc
Kl4cHo uioxap4ou. L{e noscnoerbcfl Tl4M, u{o npu n'erupa3o-
Bnx rpeHyBaHHRx KoxHe Hacrynne 3aHRTrfl cnirna4ae e xe-
noBHl4M ahHoeaeHHcrvt Mera6oni {r.tux npoqecie y uioxapgi, rogi
sK npu rpgipagoBr,rx - s neploAoN4 cynepKoMneHcaqii. PaeoM s
rnu, Xpyqoe i Fluporoaa [1987] peKoMeHAyrorb! nph Aocsr-
nexxi POC "Br4ule nocepeAHboro" xinuricru saHf,rb 3MeHuJl4-

Tu.qo ABox pasig Ha ruxAeHb oa yMoBl,r nig,enqernR iuren-
cuenocri HaaaHTaxeHb.q,o 85-95o/o VOr*.Taxnfi pexnu rpe-
HyBaHb sa6e3ne,{ye ni4rpnury P@C xa gocnrnyrouy piaxi.

lcnyoru raxox AAHi, gxi cehqarb npo 3pocraHHn VQ* na
13o/o npn,qBopaSoBHx SaHRTTnx Ha rnxAeHb no 30 xe 3lHTeH-
cuaHicro 6070 VO2,*. flpravouy, npu s6inuureHHi iHrexclrs-
Hocri Ao 75-8oo/o VOr,- po6ora rpneanicro 20-40 xs Br4Kfir.r-

Kae qepes 8-14 rilxnie 6insu cyrreai guinn aepo6xoi npo-
gyxrrsxocri [fluporoea c coaBr., 1986]. Biporignui npupicr
VOr,u, npn rarifi nepio4rrxocri rpexyaans, Ha Hau norrinA,
noe'ggaHui o,q,ocr4Tb Hr43bKr4M fioro euxiAnr4tu pieneu y Aocn-
i4xyaannx - 25-28 Mn.xB'l.KrI, qo ga6esneqrno aucorlrfi
exyrpitnrift o6'eu po6oru ;

Pesynuraru Haurlrx AocniAxexu aigpisxnorucs aiA xaee-
AeH[xgaHux. Tax, gaopasoai xarhxAeHbganf,Trs s iHreHc[s-
nicro 607o VOr.o npu enyrpiuHboMy o6'eui 6nhsuxo 48,1o/o

ei4 E,,*y xinoK nporeroM 28 ruxHie cyrreBo He BnfluHyllr4 sK

na aepo6ny, rar i aHaepo6Hy naKrarty npo4yrrraxicru. V qo-

noeirie 6iroei raaaHraxeHHf, ixrexcnexicrn 75Vo VO2 ** i

aHyrpiuruuorr,ry o6'eui 6nugsro 49,1Vo BiA Fi,* npn raxift xe
nepiogrrvxocri i rpueanocri rpenyeanb rex He BuKnnKanvr

cyrrearx suix aepo6uoi ra axaepo6noi na.rcrarroi npogyrrne-
Hogri.

Bhorrro, qo no3hnrBHnh annne rpexyear peanbyerbcl y
eiAHoerrfi nepiog sa paxyxox s6inbueHHs er€prerfiHoro no-
reuqiany, cr4Hresy 6inra ra inuurx BioxiuirHnx 3uix, eKi noB'R-
gaHHi s aAanraqiep opranis*aygo M'ssogoi po6orn.,$n poa-
Br4rKy KyMynnrl,lBHoro rpeHyaanbxoro eQerry qi guiHn no-
enxni 6yrn niarpinneni Hacrynnnmlr 3aHrrrnMh. flrqo irrep-
aan irix 3aHqrrcMgr Aocl4Tb Benr4Ktltfi, opranisu nepeposnoAi-
nse csoi eneprervrrxi I nnasruqni pecypcn ro-irurouy, xe
s6epiraoru Ix gln Hacrynxoi rvr'Rooeoi po6oru. 3a rarnx yuoe
e opraxieui He aigEyeanrucn uop$onorhni i Oyurqrosanuni
neperBopeHHR, Rri ga6egne.{}lrDrb pogot{ror rperoaaHogri. q}rkr

6inuua Benuqt4Ha BUKOHaH(,' , .]E".s!!t, rnu anpasrdui i rpn-
aaniui 6ioxiMi,{Hi ra Qyuxr{n''- ;r*{l slriHn a opraxiaui. Tot*y
npu gHnxeHHi vacrorr rpgiryBanbH}rx 3ansrb reo6xigtro
a6in uuuru serruqr Hy HaEaHTa)KeHlfln ttoxrorit gaxgrrg. Mox-
rueo, o6'eu 6iroetax HaaaHraxeHb, gxui gasocoqpaocg Hauyl
B TpeHyBaHHnx npu nepiogr,r.*rocri saxfiTs ABa pa3n Ha rux.
genr 6ye neAocrarniu ArnH posBurrry Kwynrmignoro rpeny-
B€lnbHoro eQeKry.

YsaranuHrgun pegynbraru snacHhx Aocniprenb, Bipy a
cnieaer. [1987] crBepAxyrorb, ulo nafi6ineu paqiouan*rnuu e
gaHsrrfl nepio4uvnicro 3-5 pasia Ha ruxAenb. Ogxax, npn
rlboMy sHaqHy ponr aigirpaorb MeroA rpeHyBaHb ra iureg-
cnenicru po6oru. Tax, npu rpnpa3oaldx Ha rHxAeHb gaHsrrsx g

nouipnoo iHrencnaHicrn (na pieni {CC 140-150 y4.xe-1} ae-
nurutta VQ* cyrreao xe gprinnnacs ni y ronoeixie, r.ri y xiHox
nporeroM BocbMlr ruxnie rpenyaaxu, ane pieene IIAHO yxirmx
niABr4ull4 gcn. fl pn quouy sacTocoBy&lBca 6esnepepennft Me-
ro4 po6oru a exyrpiuniu o6'eMoM xoxHoro 3aHerrs npu6nns-
no 400 rxan. O4gax, Kareropil.{Ho 3anepe'{/Bail e$errhexicru
TaK[xrpeHyBaHb HeMae niAcras, ocrinuxn, Ha Haur norncrq,, Tpl4-

eanicru rpeHyaanbHoro 4nKtry Morna 6ym xqgocrarrbon, u1o6

aig6ynrca xynynaruexi gl,rit{n a rrx cncreMax, nxi ctnuyno-
oru aepo6ny npoAyKTuBnicra opraniauy. He aMiHoo.r,l
exyrpiunifi o6'eu, ane e6inuuneulv,r ixreHcr4BHicru sannrs (xa
pisni YCC 165-175 yg"xB-'r), 6yno4ocnrnyro spocranxe a6co-
JrorHoro i eiAHocHoro noxagxnrie VOr* y ronoeixie i flAHO
y xinox ga rarnfi xe nepio4.{acy. Tpenyaaxnr ia sacrocyean-
Hsrvr xoru6inosaHoro Mero4y ( 6esnepepsnoro ra inrepaanu-
noro) uafixe npn raKoMy x exyrpiurnmuy o6'eui, ane 6inrui[
inrexcnerocri po6oru, eipor-i4xo s6inuurnr a6conprnnfi i

ei.qnocnri noKagHhKl.r VO, *. y ronoeixie i a6conrc*rnfi y
xiHox.

3a Aannruu Burke [19771, na aigruiny aiA enqeeraAaxux
aBTopiB, TpeHyB€rHHg 3 3acrocyBaHnau 6esnepepEofo MeToAy
ixreHchsnicro 6iroaoi po6orlr, exa aignoaiggna 9CC 140-150
vA.xs-' i exyrpiuniri,r o6'enrou o.qHoro gaHsrrt 6nrasuxo 4O0
xran nigenqunn YO"ru y MonoAnx .ronosixis na 1796. a y
MonoArx xinox ua 249o.

3a naurnuu gaxrMn nogi6r{i TpeHyBaHHf, BnnnBafler Ha no-
KagHlrKr4 aepo6noi npogyKrltsnocri e ganexnocri BiA Bent,t.r]r-
nu enyrpituHsoro o6'eMy po6oru eiAxocno uaxcl{ManbHo go-
nycruuoi BenuqnHu eHeproBnrpar ( E,*). flpn enyrpiurHboMy
o6'eui 40,4o/o ei4 E * y ronoairie i96,796 BrA E * y xinor
3aHnrrc Blrsennncn HeeQerruaxn;ilrn,a npn o6'eui 51,0% sig
E ,o y qonoairie ra 45,4o/o i 51,9olo eh E no* y xiHor cyrreeo
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niABr4qnnu a6contorHnfi i aiAHocHril noKa3HvrKr4 VOr."", a

rarox flAHO.
f,ri 6 4yurr He BhcnoBntoBanhcf, 3 nprBoAy pexrMy rpe-

HyBaHb, Heuae cyuHiey, u-1o ix eQerrueHicru sanexnru eh s6a-
naHcoBaHocri nepio4rrHocri, iHreHchenocri i o6'euy HaBaH-

Ta(eHb.

Ars sa6eaneqeHHe rpeHyBarbHoro eQexry e uipy nigen-
uleHHq QyHrqionanuHoi roroeHocri Heo6xiAHo s6inur-uyearu
o6'eru QisrvHhx HaBaHr€lxeHu. lZAerucc npo uiHiuanuHe (no-
poroee) HaBaHT€DKeHHq. 36inuuurh o6'ev HaeaHraKeHHq Mox-
flHBo 3a paxyHoK rpreaaocri a6o iHrencheHocri po6orr. Ta-
KlrM qr4HoM, nrqo croiru nnraHHR npo noporoBuh o6'eu na-
BaHTaKeHHn, ro 6eperucn.qo yBarr nr nopir iHreHcneHocri,
rar i nopir rpt,teanocri. nopcA 3 vriHivaruHru noporoeuu icHye

TaKox onrrMananuh o6'eu po6orn, atcuil sa6esnevyerucn
cnieai4noureHHsM onrrManusoi noporoeoi rpnearocri ra
ifieHcil aHocri. Orxe, onrr praruHn il o6' eN,t HaeaHraxeHHq Mox-
Ha ni4rprauyBaril 3a paxyHoK rpueanocri a6o iHreHcheFrocri
po6oru.

Ha cuoroAHi 3arnuaerbcn He erpiuenrM nrraHHn Br43Ha-
.{eHHc [aiHiManunoi (noporoeoi) eenta.{uHr Qisnrnnx HaBaHra-
xeHb y aanexsocri eig QyHrqionanuHoi roroeHocri opraHia-
My. Ihc aiAnoaiAi Ha Hboro Heo6xiAHo rrnflxoM crpiHiHroeo-
ro AocniAxeHHs sHa,{Hoi rinurocri rpeHyBanbHilx nporpaM,
3€lcrocoByroqu nph LlboMy HaBaHTaxeHHc a pi3Horo Benvv'n-
noro enyrpiu.rHuoro o6'evry , BvtaBurn noporoBy BennqilHy, qKa

ea6esnevye rpeHyBanbHr4fi eQerr. Mn spo6nnr rary cnpo6y.

Marepiann ra Mero.4l,l
Br3Ha.{anh cepeAHto BenilqilHy enyrpiunuoro o6'enay 6iro-

Brx HaBaHTaxeHu y eig,corrax eip,HocHo MaKncM€InbHo Aonyc-
n4iroi een h,{ nH h eHeproBnrpar ( E .*) AocniAxyBaH ilx rpynax
(acsoro 19 rpyn), 6epyvr,r Ao yBaril eQerrnaHicrb 3acrocoBa-
Hilx 6iroetax nporpaM. Kprrepiev ix eQerrreuocri cnyxnro
eiporigne g6iasurenns noraeH[rie VO2.*, nAHO, MK3P, MP3
pH rpoei (naarcuuanuHnfi pieenu 3HhxeHHe pH rpoai). 3anqr-
Te npoBoArnncn rpnvi Ha rhx,qeHb. Bern.{nHa eHyrpiu.rHsoro
o6'enay HaBaHTaxeHHn e 4ocni4xyBaHhx rpynax 3acrocoByBa-
nace B Aocr4rb rrl4poKoMy AianasoHi - y cepeAHbouy e 36,7o/o

Btfl E ,-.qo 55,0olo eiA E .", .

Pesynrrarn. O6roeopeHHe
Hegarexno ei4 raero4y i pexrnay eHeproea6eaneqeHHq

eQe rrh e H n [,r 14 croco B Ho ae po6 Hoi n poAyKTh B H o cti euaau nu -

ce nrue ri rpeHyeaHHn, eHyrpiLuHifi o6'eu Qisr,rvHr4x HaBaHra-
xeHb sKl4x y cepeAHboMy 6ye ue Hhxr{e 43,8o/o ei4 E.*. 3ac-
rocyBaHHc rpeHyBaHb, B qKilx BHyrpiuHiil o6'eu QiauvHrx Ha-

BaHTaxeHb oAHoro 3aHqrrq craHoBr4B y cepe,qHboMy 42,0o/o

BIA E.* yxe He BHKnnKano suin aepo6noi npo4yrrnanocri
opranievry. Mr He uoxeuo crBep.ExyBarr, qo aHyrpiLuHifi o6'evr
6iroeoro HaBaHTaxeHHs 43,8o/o ei.q E.*e cepeAHboro noporo-
BOlo Benrr{hHoo. BoHa voxe 6yrr Aeqo MeHuJoro i3Haxo.qr-
ryfcrf B Mexax 43,8o/o - 42,0o/o aiA E .-. OAHar, y cepeAHboMy
calae rarri anyrpiurnifi o6'eu npr rpilpa3oBrx 3aHefiex Ha

TuxAeHb BVaBVBIA ruiniuan sn r v 4nn sa6esne,leHHs eiporiA-
Horo 36inbueHHn aepo6Hoi npo4yrrrenocri opraHi3My.

Pesyrurarn 4ocni4xeuu eQeKrrBHocri pianrx 6iroenx npo-
rpaM npn rphpa3oBr4x 3aHsrrax Ha rhxg,eHb gacei4qnnn, qo

ennhe 6irosrx HaBaHraxeHb Ha aepo6Hy ra aHaepo6Hy naK-
TarHy npoAyKrlaeHicru ganexnru eig MeroAy rpeHyBaHb, pexil-
My eHepro3a6egne.reHHq i eenwv'uun anyrpiunuoro o6'euy.

Ananisyorn anrre 6iroailx rpeHyBaHb e aepo6noury pe-
xuui eHepro3a6e3ne.{eHHn ia sacrocyaaHHqM 6esnepepaHo-
ro Mero.qy Ha noKa3HrKra aepo6Hol npo4yxrreHocri xiHor i

qonoairie, Mil 3BepHynr yBary Ha re, u1o raKhfi pexrM eOeK-
rneaiwuil Ane npeAcraeHuqu xiuo.roi crari. Mailxe oAHaxoei
3a Ber uqhHoro BHyrpiulH boro 06'eMy QieravH i HaBaHTaxeH He

(6areuro 51 ,0o/o eiA E .*) BVKntAKanv y oci6 xiHoqoi crari
6inuu: cyrreei svriHr noragHrria aepo6Hoi npogyrrneHocri.
Tar, uarcnuansnnil nprpicr cepeg,Hboi Benvv'uHt VOzr-"0". v
Hhx craHoBr4e20,9o/o, VOz."*"i*. - 24,0o/o, a |IAHO - 32,8o/o.Y
ron_oeirie noKa3HhK VO.."*u6". MaKchManbHo spic ua 14,9o/o,

VOz,*,u*.- na14,9o/o, a I-IAHO - na25,0o/o. CeigveHHnna 6inuuoi
e$errreHocri aepo6Horo pexhMy rpeHyBaHb Ann xiuor e ra-
Kox re, ulo crar[cn4qHo eipori.qHe 3pocraHHe noxasHnxie
VOr.*"0". iVOrr*urn.y Hnx nponBncerbcn BXe vepes 8 rilxHie
ei4 novarxy rpeHyBaHb, a nicnq 3aBepuJeHHn rpeHyBanbHoro
r-lt 1 Kny KyMyn srneavil eQerr a6epi raerucn n poTg roM BocbM 14

rhxHis. Ha ei4naiHy eiA xiHor, y ronoeirie eipori4He 3pocraHHc
noraeHilrie VOz.- 

"0.. 
i VOz * "*. 

ei46yeaerbcr qepe3 1 6 rr,rxnie,

a KyMynf,TnBHnft eQerr repee 8 rlaxHie 3HtaKae.

Siroei HaeaHTaxeHHe sN,liuaHoro pexhMy eHeprosa6es-
neqeHHn ia sacrocyaaHnnn,t 6eanepepBHoro Mero.qy rpeHyBaHb
BnKrvKanA 6inur-u cyrreee 3pocraH Hr aepo6Hoi npoAyKrr4 B -

Hocri, Hix rpeHyBaHHr B aepo6HoMy pexuui. Mafixe oAna-
roei sa BeflrqhHolo eHyrpiruHsoro 06'eMy, ane pi3Hi 3a pexil-
MoM eHepro3a6e3ne.reHHq HaBaHTaxeHHq e xinor no-pieno-
uy enrraeaorb Ha aepo6Hy npo4yrl,renicrs. Tar, rpeHyBaHHe B

aepo6nouy pexnui eHeprosa6eeneLreHHn npr euyrpiuuuo-
rray o6'evri oAHoro 3aHerrq 6.nhsuro 51 ,9o/o eiA E.* MaKch-
Mafl bHo g6in gLu rln noKa3H hK VO, ."*.6". na 20,9o/o, VOz .u" uio".

na24,Oo/o i nAHO aa32,8o/o, a rpeHyBaHHe y sraiuaHovy aepo6-
Ho-aHaepo6Horr,ry pexrvri eneproea6eener{eHHr npra enyrpi -

[lHboMy o6'eMi ogHoro 3aHflrre 6nfisuro 52,7o/o eig E .- nigen-
ulranra rli x cavi noKa3HhKn ei4noeigHo na 25,8o/o, 29,7o/o i

38,8olo. Y qonoeirie 3HaqHo emuli sa eHyrpiLuHiv o6'eNaoM 6iroei
HaBaHraxeHHe B aepo6Houy pexnvi eHeproea6eeneqeHHc
BtAKfivKann MeHUe 3pocraHHe noragHhrie aepo6noi npo4yK-
rhsHocri, nix rpeHyeaHHn y sviuraHovy pexnvi eHeprosa6ee-
neqeHHfl. Tar,'rpeHyeaHnn e aepo6HoMy pexilMi eneprosa-
6eeneqeHHc npra o6'ervi QislrvHrax HaBaHraxeHu 6nnsuro
51 ,Oo/o eiA E."* s6irulufinh noKa3Hr4K VOr."" 

^u.. 
na 14,9o/o,

VO, ,"* "rn". 
Hd 14,9o/o, IIAHO Ha 25,0o/o, a rpeHyBaHHfl y

aviu:anovy aepo6Ho-aHaepo6Hovry pexnui eueprosa6eene-
qeHHq nph o6'ervri QianvHrx HaBaHTaxeHb 6nrsuxo 43,8o/o aig
E .* nigauulnnr ui x caMi norasH!,rrr ei,qnoei.EHo na 21 ,4o/o,

27,60/o i 30,9%.
3acnyroaye Ha yBary re, qo Bnrr4B Ha aepo6Hy npoAyK-

rneHicru rpeHyBaHb B aepo6Houy pexnui eHeproaa6esneqexHq

is eacrocyeannnv 6eanepepBHoro Mero.qy sHaqHo 3pocrae npr
rpnpasoeii crruynn4ii nig vac 6iry aHaepo6Hnx npoqecia
eHeproea6esnereHHe. Frqo nopieHrrn npupicr nora3Hhrie
aepo6Hoi npoAyKrhBHocri npn 3acrocyBaHHi rpeHyeaHu e

aepo6uouy pexrr'ai 3 nprpocroM llilx noKa3Hrrie npr 3acro-
cyBaHHi TpeHyBaHb, B cKr4x lrtrnxoM Tpbox npmcKopeHb no 200
v Ha qacrori cepqeBrx cKopoqeHb 6rnguro 200 y4..xe-1 crn-
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Myfl oBaracb aHaepo6Ha npoAyrcl4BHicTb, To Bl,lgBtlgeTbctl, u4o

rpeHyBaHHe is cruMyncqieo axgepo6nux npoqecie g6inuuru-

nlf noKagHr'fK VOz,*",*. B cepe.qHboMy aa24,4o/o, a I-IAHO Ha

34,2o/o. TpenyeanHn I aepo6HoMy pexra rr,t i eneprosa6eene-
qeHHe, eiAnoeiAHo, xa'l 4,9o/o i 25,9o/o.

TpeHyaaHHn a aepo6xovy pexnui eHepro3a6e3neqeHHc
ie sacrocyeanxnu 6esnepepBHoro MeroAy He BnnuHynn Ha

noKa3HnKu, nri xaparrepu3yorb aHaepo6xy narrarHy npoAyK-

rrenicru - MK3P ra MP3 pH rpoei, nr y vonoeiria, rar i xiHox.
3pocrannn aHaepo6Hoi naKrarHoi npoAyKrvtgHocri ai46y-

nocn nnue npr4 3acrocyBaHni rpeHyeaHu e gh,tituatiol,tyaepo6Ho-

aHaepo6HoMy i aHaepo6no-aepo6Houy pexuui eHeproea6ee-
ner{eHHe s ,{onoeirie. Y xiHor rpeHyBaHHs a aepo6xo-anae-
po6Holay pexuui He BnruHynh Ha noKasHfiKn MK3P ra MP3
pH rpoai npvr Aocr4rb Br4coKoMy piaHi eHyrpiu.lHuoro o6'euy
HaBaHTaxeHb - 52,7o/o ei4 Er*. Y ,ronoeirie BnrlnB Ha noKas-
HrKta aHaepo6Hoi aarrarnoi npogyrrnenocri, rar caMo 9K i

aepo6Hoi, BweBnBce nvrue npn o6'eui 6iroeoro HaBaHraxeH-
Hn He MeHuJe 43,8o/o BiA E*"" i nepioAtt,ruocri saHnru rp| pasu
Ha rilxAeHb. 3eeprae Ha ce6e yeary roi Qaxr, qo e ,{onoeirie

eQerrreHo BnnuHynil Ha aHaepo6Hy aaKrarHy npog,yrrnenicru
TpeHyBaHHq, B qKl,rx 6iroei HaeaHTaxeHHe Bt4KoHyBanrctt B

aepo6Houy pexrrrai e nepioAr4.{Horo crraruynqLlieto ni.q.rac 6iry
aHaepo6Horo rraera6oniovry. Fku{o rpeHyBaHHtt, e nrnx 6iroei
HaBaHTaKeHHq gvriLuaHoro pexrMy eneprosa6eaneqeHHtt Bl4-

KoHyBanncs s nocrifi Hon iHreHcheHicrto, eiporiAHo niAaru1u-
nn a6conorni i eiAHocHi noKa3HhKt4 MK3P i MP3 pH rpoei
sepea 28 ruxHie ei4 novaruy 3aHnrb, To rpeHyBaHHc, B tKttx
na QoHi aepo6Horo vrera6onisvty nig qac 6iry rpnvi crr4Myno-
BaBcrf aHaepo6nnh vera6onieM, paHiue - qepe3 8 rrxHie.
flprarouy, MaKcnMafl bHn il pi eenu 3pocraHHtt cepeAH boro no-

Ka3HvKa MK3P"6.. npr raKnx rpeHyBaHHex cr?lttoBllB y cepeA-
HboMy 30,90/6, MK3P 

"u,,. 
33,1o/o, a KyMynnrxBxnfi anaepo6-

nrafi eQerr npu qboMy s6epiraacn npornroM BocbMvt rrxHie
nicnn npnnuHeHHn 3aHflTu. flpu 3acrocyBaHHi rpenyeanu e
aepo6no-axaepo6noruy pexrui eHeprosa6eeneqeHHe 3 He-

sri,riHHoro iHrexcueHicrro 6iry uaroauanuxrfi nprapicr qux no-
ragHuxie BrcBuBcs Aeu{o MeHuutrl. MaxcnuaaYuuia pieenu

3pocraHHs MK3P 
"6". 

Aopienosae y cepeAHboilry 1 6,77o, MK3P

n*. 2O,3Vo, a KyMynqrrBHufi anaepo6nnfi eQem repes 8 ruxxie
nicnn npnnnneHHq rpeHyBaHb 3HvtK.

Orxe, rad He MoxeMo noroAurxcs a rpa,4xqiiHoto roqKolo

sopy npo nepeBar[ B osgopoB.{oMy rpeHyBaHni Qisnrxrx
HaBaHTaXeHb S aepo6Hor"ry pexrnri eHeprosa6esneqeHHF.
Siroei rpenyaaHHn B st'liuraHtiinly pc,xllMr eQerrreHiure Bnnu-
Banrb Ha aepo6uy npoAyKTHB:.i?'d opraHi3My. BoAHoqac eoHu

noKpaqyprb axaepo6Hy naKrarHy npo4yrrraanicru. Kpiu roro,
nonepeAni AocniAxenns sacei4vr,inn, qo raxui pexuM rpe-
HyBaHb cnpnge 3HrxeHHo AiacroniqHoro rytcKy e craHi cno-
Kolo, BrKfl r4Kae no3rrnBHi s[4iHr,r 6ioenerrprrnoi arruaHocri
.cepqc, n i4euqye noKa3H'rKLr noryxuocri Qopcoeanoro agnxy
i eugrxy. 4e ceiA,{nru npo nepclleKrreHicru BhKopl4craHHs

TpeHyBaHb a auiuaxonay pexuuti eHeproaa6esneqeHHc B ct4c-

reNai osAopoBfl eHHc tironoAi.
flpoee4eHi AocniAxenng riepeKoHytorb raKox B roMy, ulo

3a AonoMoroo pisHrx pexruie 6iroerx rpeHyBaHb MoxHa
qhecnpsuoeaHo BAocKoHanoBarH nK aepo6Hy, rax i anaepo6-
Hy natqarHy npo.qyrrranicru opraHist'ty. Ograx, npu 4uoruy cnig
BpaxoByBaru i HAr,r eiAyan uHy $yH rqioHanuHy roroen icrb opraH -

isny go BT4KoHaHHR QiarvHnx HaBaHTaxeHb neeHoi BerlaqhHn,

a raKox crareai oco6araeocri BnntaBy Ha opranisvt rpeHyBaHb

aepo6Hoi ra aHaepo6Hoi cnpnvoaaHocri.
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ASCERTAINMENT OF AMOUNT A".ND N,EGIMEN OF LOADINGS AS A
PARADIGM OF RUNNING SESSIONS EFFECTIVENESS
V.Moroz, Y.Furman
Vinnytsia State Pirogov Memorial Medical University, Vinnytsia Sate Pedagogical University
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Summary
On the basis af special literature analysis and the results of our own scientific
research, we have attempted to study the dependence of the running sessions
effectiveness upon periodicity of energy storing sessions rate and upon the internal
amount of running load. Thus, the lirnit of the interna! volume of load, which is
predetermined by aerobic body fitness, was established within the frame of three
time per week periodicity of running sessions. The experiment also proved the
advantages of mixed type running sessions in the energy storing rate over aerobic
Upes of sesstbns.
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