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Beedenue
Ecau pesy:maroM npoAeJr{luuoft pa6oru 6yaer <nonr> riJrrr rronyreu rrrr.rnr.rrr.ra:rrnrui npfipocr

pe3yJrbraroB, ro mo6oft cfieqriaJrr.rcr c yBepeHuocrbro cKiDKer, rrro fipurrr{Ha gToMy - aAanraqux. B
cnoprnenofi npaKTriKe iopomo r43) rer{6r npoqecchr, Koropbre na6rno4arorcr BrcyaJrruo,
perurcrpr{pyrorcr npu6opaun r4Jrr4 r,r3Meprrorc{ B Merpax, Kr.rnorpaMMax nJrr,r ceKynAfi. A,qamaqus,
Beporrno, oKa3aJracb caMErM HefloAxoq.nqr,rlr o6lexroM Airr r43yrreHr,rr - BBr4Ay orcyrcrBrrr caMoro
o6rer<ra u:yreur,rs raK iaxonorc I4gsecrE6r rr,mrr caMlr MareprraJrlulre fiocJreAcrBrrr eg cynlecrBoBaHut

- mo6ax, 6eg ucrruo.reHr4fi, uero4ur<a pe3ro repter cnoro e(pt[errunuocrb nprr e€ nonropnou
rrp[rMeHer[ru. C'mtaetct, qro BJrr4rune aAzurrarlwr orpar{r4ruBa€T cnr{}Keurre npupocra p*yJrlTaroB, Ho
rr3 Hrrxer43Jrox(eHHoro Marepr.r:IJra 6yaer nu,uno, rrro Arrana:oH ee BnurHxr ropa3ao runpe. Boeuoxno,
qro HlDr(el,r3troxennrrfi uatepua:r I,IMeer KaKrIg-To Herorluocrr,r c rorrKt4 spennx tllrsuonomfi, Ho Kaxr4x-
ma6o npo:nrnope.rzfi co cnoprr,rrnoft nparruroft 40 Hacrotlqero BpeMenrr He o6napyxeuo.

Kmo.r€lr r pemenraro Aannofi npo6:reurr enunacb ygrrBepcaJrluax $oprvryra (Y@).

Adanmaqrufl: dee moqKu speHue na odny npo6neMy.
C qero HaqaJrocl peueure erofi npo6neurr, ecrm 6ruo ueri:necrno, qro ona co6oft

flpeAcraBnrer r.r c Ka(oro Kpar floAcryflnrr,cr rt ed pernenruo?
Y(D aa,ra nogruoxnocrr aHaJrlr3r{poBarb rpeulrpoBorfiryro Harpy3ry, onepupyr ue K.[I.III., a

TitKr{M [oKa3areJreM,KaK orr{ocureJrBHar Harp}BKa (4a:ree - O.H.).
I,I neprrru maroM K pernenuro erofi npo6:revgr 6wro ycranor:reH!-dfixoro $axT 4 ne uMeBmero

ua nepnrrft B3nrrr Hr{Karoro orrrortrenr{r K aflarrraquu, KaK pa3uoe BpeMs Ha BoccrarroBrreflfie nocle I r,r
II cepuu oA[HaroBbrx Haryy3oK. flocne I cepftr4 Haxpy3ox - rrr4( cBepxBoccrarroBJrenr,rr HacryaaJr qepe3

28 wefi, a nocne II cepr.rr.r - vepes 56 ,qrefi.

I4cxodnue dannue
l. llpe,q6rA,'rqar narpysra ( r 4annoM yrrpaDrueufin) orcyrcnyer.
2. BocsranonneHrre fiocJre l-ofi cepnu 100 % O.H. - qepe3 28 mefi. Ha.raro u roHerl

rpennpono.urofi Harpy3rr.r - cepeAr{Hrr 7-oit u 4-oit HeaeJr}r, nr,r crepxroctanoBren[s -

cepeAlrna 5-fi ne4errl. Ha.{aro r.r roneq 2-ft cep[rr rpeurrpoBo.uroft narplexu - cepe4rurr 5-fi u
8-fi ne,ue,u, nr4r cBepxBoccraHoBJreH[r - cepeArua l3-fi He4ern.

3 . (2 . crp . 431-432) Pequupor. nax (conpxxdnnar) ulrnepnaqr.ralF

.{:rr roro, 'no6u nocne nrnroJrHerr}Ir Kaxoro-ru6o grr.rxenr.rr Bep}ryrbcr B r4cxoaHoe rroJloxeulre.,
KUrrKAZrt CKeneTHat M6IIIIIa [IMeeT Mblmqy aHTOIOHT.ICT, To{ree, OHIi TaK }I Ha3bIBtuOTCt: MbrmqBI-

cru6arellr u uruuqlr-pasrrn6arenu.
ftr roro, .no6rr sru MBrrrrqlr He Mo rlr BK;rroqurbcr n pa6ory oAHoBpeMeHHo [r rroMertrarr apyr

Apyry, nx HepBnbre qenrpu (4a:ree - HI{) ycrpoenu mxnu o6pa:orr.r, rrro Br;rroqeHr4e n pa6ory o,unoro
HII pe(f rerropno (a.erouaruvecxz) saropuaxunaer 4pyrofi HIf . B saaucnrocrlr or cJroxuocrr,r
yrIpaDKHeH[Is rlpfi efo BLr[oJrHeHrr[ rracTByeT pa3n[qHoe KoJrlrqecTBo Mbrrtrrl, Ho rrocKoJrBKy KapTr{Ha
Bcero npoficxoArrqefo onpeAeJrrercr cocrorHrzeM caMoro Harpyxenuoro HI{, To ycJroBHo npr,rHllTo, qro

B BbrnoJrHenlrrr yflrDrr{eurxr ) racrByer roJrbro o,quu HII l,r6trnqrr]pa:rra6arelx (Iaree -P) u cssgauubrfi
c nuu., HI{ Mrlmrlbr ciularers (aa"ree - Ce). Onycrar xo4 paccyxAenr,rfi, uoxno o6parurrcx r
noJrr{eHHbrM p$yJrETaTaM.

O:nrourennx HI-{ [peAcrzlBJrenrr &-rr EanrrAuocrr{ rpar[uvecru na pr,rcynre 1.



pa6orocnoco6Hocrn

B3ahMOAehCTBH n poTh Bo croflHuf,

eM8

(u
s
(u
trt
x

\o
m
oco

o
s
(u
xo=
o-
o
t-

Bp

pa6orocnoco6Hocrn

@

11 L2 13 t4 15

O6og'a.reHrre: HU rraruuq pasru6 are:reit- 
@

H{ rrmrruu crpr6arerefi @

Puc.l. Bsan\aoAeftcrsue I,I [porl{BoAeftctsue HII (P u Ce) npu 100% OH

I  cepnn
Harpy3oK

l l  ceprn
Harpy3oK

2



Ees rpeHlrpoBoqnoft Harpy3I(I{ o6a HII HaxoAflTcs B cocrosHrrrr orHoc}rreJrbHoro noKoq v
ypaBHoBeIrrI.rBaK)T Apyr Apyra. iloA sosAeficrsueM l00t/t OH HII G) nepexoAr.rr B cocroflHre crrJrbHoro

eordyxqenws, a HII (Cr) B cocroflHr{e ropMo?r(eHr{fl }rrrra AaHHoM 3Tane, Hr.rrreM ce6s H€ IIpOflBJIfleT.
rlela or"n[qaercfl cHTyaII[Ifl B cepeAuHe 5-ft HeAeJrr,r no cpaBHeHrrrc c cr{Tyarlnefi e cepe4nHe l-fi

neAe"uu? B cepegnne l-ft HeAerru 6u.no 6erpar.nurrHo KaKoMy HII pa6oraru, a KaKoMy orAbrxarr. llepeg 2-
ft cepueft Harpy3ol( curyalrnq orJrlrqaercr teu; rrro oAnH H3 AByx HIL HII (P) yxe pa6ora.n, a apyrofi HI{
(Cr) orqrlxaJt. lloeroruy Ha Bonpoc: Karcoft rl3 AByx HII Harpy3rrrb- Tor, Koroprrfi yxe pa6oral, r{JrH Tor
rcoropufi orgrtxa"rl? Orser HanparrrnBaercfl ca*r co6oft- KoHeqHo ror Koropuft orqsrxaJr. Ho ero orBer c
ToqKn 3penur Qnruo.nornvr, a qro flponcxoAlrr B crroprr{sHofi nparrnrce?

A n cnoprueHofi rparcrnr(e ec€ rporcxoAur HOO6OpOT- y6egnnurucb, qro c AaHuofi Harpyrnofl
cnoprcMeH cnpaBl{Jrca, o .t€tu cBr.rAereJrbcrByer noflyqeHHsrfi npupocr pe3yJrbraroB, eMy r{ AaJrbrrre
nJraHHpyrcT nprMepHo Tar(yrc ?r(e TpeHHpoBorrHyrc Harpy3r(y.

Hnxeur.noxennulfi Marepr{aJr }r AaEr rroHnMaHue roro, noqeMy no.nyvennurfi npupocr
pe3yrbraroB, nocre l-Ir cepnn rpeHr{poBorrHbrx Harpy3or(r €ur€ He cB[AereJrbcrByer o
roroBHocrrr crroprcMeHa K BbtnoJrHeHurc noAo6nofi Harpy3rcrr.
Ho renepb cI{TyaIII{r MeHflercfl, ecJrrr e l-ft cepun Harpy3or{ HI{ (Cn) Hr{qeM ce6q He npoflBrrJr, ro so 2-fr

cepnr Harpy3orc oH rr craHoBrrrcq IJIOBHbIM AefiCTByIOilII{M JIIIIIOM OnpeAeJrflIOIqI{M

Becb AaJIbHefiIunfi xoA cO6srrnfi. noa nos4eficrBr{eM 2-fi cepww rpeH}rpoBoqnofi Harpy3r(}r
HII G) ro-npexHeMy ocra€rcq s cocroflHr.rn nor6yxgentrfl, a HII (Cr) yaepxuBaercq B cocrorHrrr{
TopMoxeH[tt, Ho c sToro MoMeHTa ll HarrnHaercfl nx flporrrBocrorHr.re. floc.ne 4-x ueAelr npe6rrnaHfiq B
cocroflHtllr ropMoxeHlrfl HII (Cr) AoJrlKeH uepefiru B cocrorHue sos6y?r(AeHufl u nosToMy c r(a)KAbrM
JII{urHIlM lu6ru npe6rtnaHufl B cocroqH[r{ TopMo}KeHnr 3To crpeMJreHne ycnJrr.rBaercr. {axe HaxoAflcb
6er rpennpoBotrHoft HarpyrKl{, oH HaquHaer oKa3brBarb ropMo3flrrlee sosAeficrBre Ha HII (P) tIoA
BJrrrflHneM 3Toro eosAeftcrsrq soldylnAeHr{e HII G) Haqr{Haer yMeHburarscfi, r{ 3To rrporBJrflercs B

HapacrarcIrleM qyBcrBe yCTaJIOCTII ]r ycl{JruBarcIqeMcr He}I(eJIaHlII{ BbrrroJrHrrrb AaHHoe
y[pa?I(HeHHe. Karc nc6 sro BocrlpnHlrMaercq caMr{M cnoprcMeHona? Cna. nogpoOuocrn B r(ypHaJre
OJIIIMII J&212004 r., crp. 23,ua cafire.

Ec.rru cpaBHl{Barb Bo3Mo)KHocrrr nporr.rBocroflr.rlnx HI{, ro oHrr flBHo He B rroJrbry HI{ (P).
fiporunocronr: IIII G) HaxoAqurrficq noa 1007o OH nropoft pas roApqA, n HII (Cr) or4urxarcu1ufi
2-fi pat rroAps4.

B cepegnue 8-fi HeAeJILr, [ocJre BbrrroJrHeHrq rocreAueft TpeHupoBoqnofi Harpy3r(r,t, crpeMJreHne HI{ (Cr)
uepefirn B cocrorHne nor6yxleHr{fl rrpeBocxoArrr Bo3Mo)KHocrrr HII €) yAepr(r{Barb ero B cocroflHrrr{
TopMo?KeHufl H HI{ rvreHrrcTcfl MecraMrr (po.nnnrr.r) HI{ (Cr) repexoAuT B cocroflHrre nor6yxaentrfl, a
HII (P) B cocroflHre ropMo)r(eHrrr.

B MeAHLInHe 3To Ha3blBaercfl HepBHbrM cpbrBoM. Brrcryn"neHr{e B TaKoM cocrorH}rrr Ha
copeBHoBaHurx Mo?r(Ho Ha3Barb KaracrpoQofi. B cno6ru r{HTepBbrc (xypna.rr OJIIIMII J\t 2-3, sa 2005 r.
crp. 18) B.LI.A.nercceeB orlncblBaer c.nyvafio KorAa Ha copeBHoBaHr{rx c[oprcMeH He cMor rroAHrrb Bec,
rcoropufi 6rt"u Ha 27oS rcr. (!) ruenrrue peyJrbrara, rroKa3aHHoro Ha rpeHnpoBrce.

A .tro rpoucxoAur c HI{ AaJrbure, Ha BpeMq npeAocraBreHHbrx caMrrM ce6e? Pomro qepe3 4-e He4eln
oHI{ o[ttru, 6el BclKoro BHerrrHero so:AeficrBlrfl, MeHqrcTcq MecraMn (po.nnun): IIII (Cr) nepexoAr{T B
cocroqHne ropMoxeHr{fl, a HU (P) nornpaqaercq B cocrorHne nor6yxqeHrfl.

Bor oror caMocroflrqnruulft (6es ncarcoro BHeruHero Bo3Aeftcrnna) [epexoA HII nr oAHoro cocroflHrrfl
B Apyroe H rlo3BoJlfler Ha3Barb ero ecrecrBeHHbrM (upnpoausrrrr) pnrruoM qepeAoBan[r rrepnoAoB Bo3-
6yx4enua r.r ropMolreHuq AByx conpnx€uHux HIl.

YIs Bbllrre[3Jror(eHHoro Marepl{aJra u puc. 1 snArro qeM Bbr3BaHo yBeJruqeHrre BpeMeHn Ha
BoccraHoBJleHue nocJre 2-fi cepww Harpy3olr Ha BpeMfl npedrrnanun HI{ (P) s cocroqHun ropMoxeHnfl
28 Anefi. CoornercrBeHHo u obulee BpeMfl c Haqara Harpy3r(u Ao rrr.rKa cBepxBoccraHoBreH[q
cocroBJrqer He 28 guefi, a 28+28:56 tHeft.

Tarcuu o6paroru, ecJrn c roqKrr 3peHuq cnoprrrBHoft nparrnru

Alanral{Hfl-ero cHu)KeHrre npupocra pe3yJrbraroB u padorocnocodnocrr{ croprcMena,
yBeJruqeHrre BABoe cpor(oB BoccTaHoBJreHufl u HepBHbre cpbrBbr.
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To c roqrcn 3peHrq Quluo.nornu,
A[anr8llHfl--oro HapyrueHne ecrecrBeHHoro (npnpo4Horo) purrua qepeAoB alwfl nepnoAoB

nor6yN4elanfl tr ropMo?I(enl{fl AByx conpaxEHurrx HIl, Bbr3BaHHoe locronHHofi rpeHnpoBoqHoft Harpyr-
rcofi ro.urKo oAHoro Lt3 HLrx u npuBoAflrrlee B [Tore HII s cocrorHr.{e roHQpoHTarlun Apyr c ApyroM.

Vruecrno HanoMHltrb, rITo Bce 3Tu 4-e npnuraKa aAanrarl[[ xaparffepHbr roJrbKo AJrfl 100yo OH.
IIpn rvrenrurefi cnJre nos6yxgeHrar HII (P), (50% OH) , HII (Cr) He Mo?Ker nepefirrr B cocroflHue
no6yxAeunn u ero IIACCI,IBHOE COIPOTI,IBJIEHI,IE npoqBrnercn B cHrxeHrrn rprpocra
pe3yJlbraros. f,Iro yxe paHee 6rr.no noq*reueno A.H.Bopo6r€nuru, rIHTara:

C.rre4yer orMerltrb, rtro Bo Bcex cryqaflx n nepnoft rroJroBuHe SKcneprrMeHToB npr.rpocr 6ur.n nrrrue,
qeM Bo nropofi. Koneq qurarbr.

Karofi BbIBoA MoxHo cAeJrarb, flpocMorpeB Bce yflpa)r(HeHr{r npnMeHreMbre e rsx6roft arrterurce?
Oqeuu npocrofi: e rqx€roft ar.neruKe Her ynpa?r(HeHnfi npegHa3HaqeuHbtx AJrfl Mbrrrrq-crndare"rrefi !

llro 4Ha B AeHbr lt3 Mecflua B Mecru, rr3 roAa B roA, pa6oraror, 6er nepepbrBa Ha orAbrx, HII Mbrrrrq-
parrnOarenefi, a HII Mblluq-cru6are.nefi, coorBercBeHHo, roAaMr{ 6erAeficrsyror-cJryqaftHure, trycrb
Aa?I(e nrrKoBbre Harpy3r(rr-He B cq€r. Ecrr rAe pa3ryJrflTbcr aganraqun !

Karcoe ll3 BcrloMorarqrlbnblx ynpaxHeHuft qBrqercq caMbrM rronyJrflpHbrM y rrrraHrr{croe?
9ro- HaKJIoHbI Arq npecca. 3ro y[pa]I(HeH[e*- rcaK [porr{BoBec BceM ocraJrbHbrM yrrpa?KHeHurM,
Harpyxaer [IocrortHHo OesAeftcrByrcIrlue HII cru6are.nefi Hon ]r ryJroBrrrqa. VI BbrrorHrq 3To
ynpa?I(HeHlre, MoxHo oOparnrb BHrrMaHue Ha rorr.rro BbrnoJrHflercfl oHo BCEIAA oxorHo, a cawfi
MbIIxubI (unerorca BBuAy, ecrecrBeHHo, nx HII ) BCEIAA HaxoAqrcfl B cocroflHtrrr nosrrureHHofi
paborocnoco6nocrn. Tarcxe oxorHo BbrrroJrHflrorcq r.r pa3Jrr{qHoro poAa npnrqrnBaHtrfl, ec.[]r, K ToMy ?Ke,
Ara ux BbInoJrHeHHfl HcrloJrb3yercfl ue co6crnensurft Bec u neper{JlaAtrua, a yAodHoe npnc[oco6.neune,
aHaJroruqHoe rrpeAJro?KeHHoMy aBTopona. ( cu. Shatoy ,nocr.l\& 2698 or 22.12.09 r. reua ll.rraHrr!!!! )

Hepnuafl crrcreMa,6uopurMbr r.r yO- etr1i oArrH rroAxoA K pereHrrro
rpo6reM crroprrrBHofi rr paKTrKrr

[epnste [[rcbMeHHble cBlrAereJrbcrBa rrocraB[Tb pa3Brrrne cr{Jrbr Ha HayqHyrc ocHoBy orHocflTcfl
K ICoHuy 19-ro BeKa. rlacrr npo6.neru yAaJrocb peurlrrb, IrcnoJrb3yfl EJrfl sToro oAHH eAnHcrBenHrrft
napaMerp- KIIII. r{nn peureHuq rracrlr Apyrrx npod.neru sToro rapaMerpa oKa3aJrocb HeAocraroqHo r
TaKne npo6leuul KaK orITlIMarbHoe qr{cJro noAr€*ron, uan6o.nrurnfi TpennpoBo.rHrrfi oQQercr,
aAanrallnr, onepupyq sTHM napaMerpoM, He yAaJrocb per[rrrb n no cefr AeHb.

.{na napaMerpa- V(D u gMoll}toHa.nrnutft 6uopuru, ^ail:a Bo3Mo}r(Hocrb o[peAeJrr{Tb onruMaJrbHoe
qnclto noAr€rvros u Hando.nuuuft TpeHupoBoqHrrft :$Qerr.

AAanraqus rBHJracb, BepoqrHo, caruofi c.noxuofi npob"nerrloft cnoprueHoft rrpaKTr{Kr{. Ec.nn
cyuecrByrcIque MeroAIrKIr AoBoJrbcrByrorcq oAHrrM rrapaMerporvr-Klllll, uau6o.nrurnft
TpeHllpoBoqurtft eQQercr- 3To ABa rrapaMerpa, To rtpn peureHflrr npo6leruu aAanrarlurr , t.rX
gaAefi crnoBaHo rleJrbrx rtqrb:

l) gruoquoHa.nunufi 6nopurru.
2) Y(D-onrnMaJrbHoe qucrro nogr€non ( KIIIII ).
3) OH-oruocnrerbHafl Harpy3rca ('/r).
4) Pearqun HC na rpeHl.IpoBorrnyrc Harpy3r(y (AorunHaHTa, corrpflx€nnaq nHHepnaqnn ).
5) llpupognufi 6nopurru ( uepeqoBaHne repnoAoB TopMo]KeHHs ]r nos6yx4enur AByx

conpax€nurrx HI{ ).

Karc euAuo Ir3 rlpl{Begdunoro rtepeqHq nce, 6es HcKJrrcqeHr{fl, rrapaMerpbr cBfl3aHbr c HC.

I{ oAna rlrrrara BMecro 3an"urcqeHHfl :
MeroAnrca 3aBTpaIIrHero AHr 6yaer coqerarb e ce6e MHoroJrernnft onur rpeHr{poBorc, ToqHbre

pac.rEru no V(D, n yqurbrBaru QnruoJrorr{rc HepnHofi cr{creMbr qeroBeKa.

*(Dnlno.norur qeJroBeKa. E.F.Ea6crcufi r coaBTopbt. <<Megnqnuu 1966 r.
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