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Wpuna CAJIEEBA, fOKTOp CENbCKOXO3ANCTBEHHBIX HAYK

EBrenusa XXYPABYVK
BHUTUN

| TEXHOJIOTMM

AnekcaHap UBAHOB, kaHampaT cenbCKOX03MCTBEHHbIX HAYK, MABHbIA 300TEXHUK

Cry nn3 «Cmexa»

H3BeCTHO, YTO CBET OKa3bIBAET JOCTATOYHO CHJIbHOE BIMAHMUE Ha opra-
HU3M KYyP. OpHaxo npu l'lpOMl:ll.l.IJ'leHHOﬁ TEXHOJIOTMM BbhIpalliMBaHUA U CO-
AepKaHUA B 0e30KOHHBIX NITUYHUKAX NOrOJIOBbE UCNLITHIBAET netlmuu'r
€CTEeCTBEHHOr0 OCBElLlleHUs He3aBMCHMO OT BpeMeHHu roxa. K coxxanenuro,
BOCIIOJIHUTD HEAOCTATOK MHCOJMALIMM NIPU ITOMOLIHA OOBIYHBIX JIAMII HEJb34.

WIMMBIE OeJible JTY4M COJIHEYHO-

IO CBETa MPEACTaBJISIIOT OO0 He-

3HAYUTEJbHBIN yJacTOK CIEKTpa
5JIEKTPOMArHUTHBIX KOJIeOaHWil B aAuarna-
30He uInH BosiH 350—750 HM. OH BKITtOYa-
€T TaMMy MOHOXPOMAaTUYECKUX CBETOBBIX
JIydeit — KpacHOTO, OPaHXeBOTO, JKEJITOTO,
3eJIeHOTO, TOJTy0OTO, CUHETO M (hUOJIETOBO-
ro. HanGosbImast IuiMHa BOJIHBI COOTBETCT-
BYeT KpaCHOMY, HaMeHbIIIast — (hUOoJIeTO-
BOMY LIBETOOIIIYIIIEHUIO.

WudbpakpacHbie Tyun (HEBUAUMOE 13-
JIy4eHHE C ITMHOM BOIHBI 760—5000 HM)
coctaBistioT 45—50% sHepruu, BiAEsIC-
MOI1 COTHEYHOM pamvanueit, ynsrpaduo-
JietoBble (ITMHA BOJHBI 295—400 HM) —
3—5%. Ha opraHu3am KMBOTHOTO OHU OKa-
3BIBAIOT KaK TETJIOBOE, TaK M XUMUYECKOE
BozaeiicTBue. Cuiia UX BIAUSIHUSI HEONU-
HakoBa: MH(MpaKpacHbIe Jy4yr MPOHUKA-
10T Ha HECKOJIbKO CAHTUMETPOB, BUAMMBbIE
(cBeTOBbIE) — Ha HECKOJIBKO MUUITUMET-
pOB, a yabTpaduoaeToBble — TOJbKO Ha
0,7—0,9 MM.

TeM He MeHee yyeHble TOKa3aiu, YTO
OrPOMHOE BJIMSIHME HA OPTaHU3M OKa3bl-
BalOT UMEHHO YJbTpadroIeTOBbIC JTYYu.
B mpoliecce ¢puIoreHeTMYeCKOro pa3Bu-
THS Y ITULIBI COOPMUPOBAJICS OTIpeaeIeH-
HBI1 ypOBEHb aKTUBHOCTH OMOXUMUYECKUX
npoiieccoB. OH 3aBUCUT OT MPUPOTHBIX
(daKkTOpOB, 0COOEHHO OT COJTHEYHOI paay-
atmu. [ToaTomy B ycI0BUSIX IPOM3BOICTBA
BaKHO MTOJIEPKMBATh HOPMaJTbHbIE (DU3K-
osiormueckue (PyHKIINY opraHu3Ma 1 odec-
MEeYMBATh €TO YCTOMIMBOCTD K Pa3TUYHBIM
dakTopam BHEITHEN Cpebl.

Ecnu uckmounTh gaxke OAUH U3 HUX,
9TO TIPUBENET, MO MHEHHIO Mpodecco-
poB B.®. Beccapa6osa (1981), A.K. [la-

HwioBoit (1984) u np., K c6osiM B oOMe-
He BEIlECTB, CHIKEHUIO TIPOTYKTUBHOCTH
1 XKM3HECTIOCOOHOCTH cTana. M3-3a uame-
HEHUI yCIIOBUIA COAEePKaHUS TITUIILI TT0-
SIBUJTACh IMTOTPEOHOCTh B HAYYHO M TEXHO-
JIOTUYECKN 000CHOBAaHHOIM KOMITEHCAIUN
HeJoCcTaTKa MPUPOIHOM JIyYMCTOM BHEP-
MU COJTHIIA U TAKOTO Ba’KHOTO OMOJIOTH-
4yecKoro hakropa, Kak yasTparoIeTOBbIC
Jryun. J1i1s1 00paboTKY CeMbCKOXO03SIMCTBEH-
HBIX )KUBOTHBIX, 00€33apakuBaHusI BOJIbI,
MPOIYKTOB, BO3/yXa M TOCYIbl OOBIYHO
HCTIOJBb3YIOT Pa3lMyYHbIe JIAMIIbI: PTYT-
Ho-kBapuesbie [TPK-2, ITPK-4, TTPK-7,
SpUTEMHBIC JIIOMUHECLeHTHbIe DY B-30,
DYB-15, 6akrepuniuansie BYB-15, BYB-
30, BYB-30I1, BYB-60IT u T. 1.

HUccnenoBatenu [.I1. MenéxuH u
.. Ceentunkuii (1965) ycraHoBMIIH,
YTO BCJIEACTBUE OOMydyeHUs1 Kyp YD-iy-
yaMU B 3UMHUI TIEPUOJ UCITOTb30BaHME
TepeBapuMOro MpoTerHa YBEJIMUMUIOCh Ha
18%, yrieBonoB — Ha 32%, ycBOSIEMOCTD
Kanblg — Ha 26%, docdopa — Ha 28%,
MepeBapUMOCTh KJIETUYATKHU YIYJIIUIACh
Ha 100%. OtnoxeHue GhochopHO-Kalb-
LIMEBBIX COJIEH B KOCTSIX HECYIIEK BO3POC-
710 Ha 20—28%. Y4yeHble OTMETHIIN: O0JTY-
yeHwue B 1,5—2,4 pa3a ITOBBIIIAET CEKPEIIAIO
SKEJTYIOYHOTO COKa, YTO CITIOCOOCTBYET JIyd-
el yCBOSIEMOCTH KOpMa 1 OIITUMU3HUPYET
o0OMeH BeliecTB. biiaromapst aToMy cpoku
JIMTHBKY COKpAIaloTcs, sSIeKIaaka Ha-
CTyTIaeT paHblIlle U IUTUTCS TOJIbIIIE.

Poct siinieHockocTn 00ycioBieH 0a-
TOTBOPHBIM BJIMSIHMEM YJIbTpaduosero-
BOTO M3JIy4eHUsT Ha Xejle3bl BHYTPEHHE
CeKpelrHu, TIpeXxae BCero — Ha TUrnodus.
PedraekropHoe ycuneHue ero yHKUIMU
TPOSIBJISIETCS B BBIICTIEHUU OOJIBILIETO KO-

JINYeCTBA TOHAJTOTPOITHBIX TOPMOHOB, KO-
TOPBIE CTUMYJTUPYIOT (DYHKITUIO TMIHUKOB
HECYIIIKU.

Pe3ynbpraTel ombiTa IO OOJIYyYEHUIO
LBITUISIT TIOPOBI OeJbIil JISTTOPH C Tiep-
BOTO OHS Xu3HM Jamiion DYB-30 (25—
30 M3p/4 B CYTKM) TTOKA3aJI1, YTO Y MOJIOJI -
HSIKa YJTyqIIWICS Ta309HEPreTUIeCKUi 00~
MeH. O0 3TOM CBUIIETETLCTBOBAIN TAHHbBIE
aHaJIn3a: YypOBEHb MOTPEOIEHUS KUCTOPO-
na rosbicwics Ha 10,3—25,4%, BolneaeHue
YIJIEKKCIIOrO rasa — Ha 12—18,5%, Teruio-
npoayKuus Bozpocia Ha 10,8—23,8% (Ko-
Hosanoe B.B., Pesnux H.K., Opnosa A.B.,
1984). ABTOpPBI OMpeaenuau, 4To B opra-
HM3ME B3POCJIBIX 0COOEH U LIBITUIST OCEH-
He-3MMHETr0 BbIBOJA OKUCIUTETbHO-BOC-
CTaHOBMTENTbHBIE TIPOLIECCHI AKTUBU3UPY-
torcst B miepBbie 10—20 gHeid obaydeHus .
W3yyast naHHbIe TUHAMUKU JbIXaTebHO-
ro KoadduimeHTa (cHxeHue ¢ 1 10 0,82—
0,85), IpeaITONOXKWIN, YTO UHTEHCUBHBII
MeTa00T13M ObLT 00YCIOBIEH TIPEUMYIIIe-
CTBEHHO OKHMCJIEHHEM OEJTKOB.

H3yyeHue cBOOGOAHOPATAUKATBLHOTO
OKWCIIEHHS JTUTTAAOB TKaHEW TOJIOBHOTO
Y CITMHHOTO MO3Ta Kyp I0Ka3ajio, 9To ypo-
BeHb OMOXEMITIOMUHECIICHITUN U3MEHSI-
€TCsT B 3aBUCHMOCTH OT TOTO, KaKOM MCTOY-
HUK YJIBTPaUOIETOBBIX JTy4eil MpUMeHsI-
JIA, ¥ OT 03Bl OOJTYIEHUSI.

OpHokpaTHOE 00IydeHue JaMmoit JIP-
BD1-220—160 B no3ze 10 map/u Ha 17%
YCUJIUJIO TIPOLIECCHl TEPEKMCHOTO CBO-
6OTHOPATUKAIBHOTO OKUCICHUSI U CBSI-
3aHHOTO C HUM XeMWJIIOMUHECIIEHTHOTO
CBEYEHMSI TKaHei ToJJoBHOro Mosra. [Tpu
JECATUIHEBHOM 00JIy4eHUU 110 60 Map/4a
BBISIBUJTM TEHIEHIINIO K YBEJTMUEHUIO CBE-
YeHMs.

OnHopa3oBOe BO3IEHCTBUE JaMIIOR
IMPK-2 B mo3e 40 M3p/4 mpakTUYECKU
He COMPOBOXIAETCS CBEYEHUEM TKaHEi,
a yaprpaduoneToBoe obsydeHue B 103€
66 Map/4d moBbIIaeT ero Ha 19%. Ysenu-
YeHue M03bl YAbTpa(uoaeToBOro ooayde-
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Hus 10 132 M3p/4 BhI3bIBAET PE3KOe CHU-
JKeHUe MePEKUCHOTO OKUCIEHUST TKAHEBBIX
JIMTIUIOB KaK B TOJIOBHOM, TaK U B CITMH-
HOM MO3Te.

IMpu Y®-061yueHUU B ONTUMAaTbHBIX
J03axX yaydllaeTcsl pabota OpraHoB Kpo-
BETBOpEHUs: B Mpejaesax (puznoaornye-
CKOM HOPMBI pacTeT KOJau4ecTBO ¢hop-
MEHHBIX 2JIEMEHTOB, aKTUBU3UPYIOTCS UX
ouoxuMuyeckue (GyHKIUU — KOHILIEHTpa-
LIMSI TEMOIJIO0MHA U €ro KMCJIOPOAOCBS-
3bIBalOIAs CMIOCOOHOCTh, YPOBEHb U CO-
OTHOIIIEHNE OTAEIbHBIX (hpaKLIMii 0OIIEro
Oesika. KomnuecTBo apUTPOLIUTOB B KPOBU
MECSIUHBIX LBITUIST BeIpocio Ha 30%, a 00-
mero 6enka — Ha 36,2%. [TogoGHast TeH-
JEHITUS COXpaHsiiach ¥ B 60-THEBHOM BO3-
pacTte. YBeJIMueHUE CoiepXKaHusI TeMOTJIO-
OMHa ¥ SPUTPOLIMTOB B KPOBU OOTyIEHHOI
MTULIBI CBUIETETBCTBYET 00 ONTUMM3AIIIT
TKaHEBOTO JIbIXaHMUSI.

Bbiarogapst ToMy 4TO B KpOBU BO3pa-
CTaeT KOJIMYECTBO (DOPMEHHBIX 3JIEMEH-
TOB M 00IIIeTO OeJTKa, a TAKXKe yIydIiaeTcst
MMMYHOOMOJIOTUIECKUIT M TeMaTOJIOTHYE-
CKWUIA cTaTyc OpraHu3Ma MTHUIIbI, €¢ COXpaH-
HOCTb MOBbILIAeTCs Ha 4—5%. DTO moJjio-
JKUTEJIBHO CKa3bIBAETCsl Ha MCITOIbh30Ba-
HUM a30Ta KOpMa 1 OTJIOKEHUH ero B TKa-
HsX. B 3aBUCMMOCTH OT Bo3pacTa, ce30Ha
ro/ia ¥ 103bl O0JYYEHUsT TTPUPOCTHI XKUBOI
Macchl yBeJanuuBatorcest Ha 1—14%.

CrienMagrcTbl MOATBEPKIAIOT, UTO MO~
cJie yIBTParoIETOBOrO OO TYyYeHUS 1IbITI-
JisiTa OBICTPEE PACTYT, CHUXKAETCS] yPOBEHD
BBIOPAKOBKM U Taexa OT pa3IMYHbIX 3a-
OoJieBaHMI. Y MOJIOHSIKA YJIy4IlIaeTcsl 00-
MEH BEIlIeCTB, UTO MPOSIBIISETCS B YCUJIe-
HUM MOTPeOASHUST KUCIOpOoaa U yBeIuUe-
HMM B KPOBU KOHIIEHTPALIMU SPUTPOLIUTOB
u reMoryioonHa. Kpome Toro, o0rydeHHbIE
0co0M ObICTpee OMEPSIIOTCS, Y HAX XOPOIIIO
pa3BUBAIOTCS CEpILE, MEYEHb U JIETKUE,
a'y MECSIUHBIX MTETYIIKOB — CEMEHHUKMU.

M3BecTHO, YTO MpU HEAOCTATKE WU
OTCYTCTBMU B pallMOHEe BUTamMuHa D y
LBITIAT HapylnaeTcss GpochopHo-Kaab-
UEeBBIi 00MeH. YabTpadroieToBoe 00-
JIydeHHUe ¢ YCIIeXOM 3aMEHsIeT CKapMJIBa-
HUE JOPOTOCTOSIIINX TIPernapaToB ¢ BUTA-
MHHOM D 1 TTOBBIIIIaeT XMU3HECTONKOCTh
TTOTOJIOBbSI.

A.A. Onenuos (1990) npoBoaut OIbI-
ThI Ha LBIIIATAX Kpocca «bpoitiep-6». x
comepxKalid B KJIeTOYHBIX Oatapesx KbY-3
u obmyyanu B no3ax 20, 40 u 60 map/a/m2.
Jlyuimii apdexT 3apukcupoBaH mpu J10-
3¢ 40 map/a/m%. O6paboTka B 103e 20—
60 M3p/4/M2 TIOJIOKUTETTLHO CKa3aaach Ha
pocTe M Pa3BUTUN BHYTPEHHUX OPraHoB,

CITOCOOCTBOBAJIA YBEIMUEHUIO KOJTMYECT-
Ba o0I11Iero 6ejKa, TeMOIIOOMHA U Kajlb-
11Ms1 B KpoBU. 2K1Bast Macca MTUIbI BO3PO-
cnaHa 3,5-9%.

PryTHO-KBapueBoit ropenkoit I PT-
1000 o6ayyana upiiaT H.IT. CumoHoBa
(1997). Mo3a cocrasisiia 16—53 map/4/m?,
skcno3uius — 3—10 munyT. Crienanuct
OTMETWJIa, YTO OMTUMAJIbHBIX PE3YJIBTATOB
MOXHO JOCTUYL MpU 42 Map/d/M> U TIpU
9KCMO3UIIMK 8 MUHYT. [laHHbIE OMbITa
MOATBEPIWIN: CollepKaHre FreMOIIo0Ha
B 30 IHeilt okazanoch Beile Ha 6,8%, B 120
nHelr — Ha 7,3%, a KOTM4eCTBO DPUTPO-
LIUTOB — Ha 6,6 1 7,7% COOTBETCTBEHHO.
Y 00s1y4eHHOI TITUIIBI (haroIMTapHbII MH-
JieKce ObLT 6oibie Ha 145,5%, akTUBHOCTh
JIEWKOUTOB — Ha 8,9%, TU30LIMMOB —
Ha 9,4%. Ha ycuneHne 6eTKOBOro oome-
Ha YKa3bIBaJIO YBEJIMUEHME COAepKaHUs
B CBIBOPOTKE KpoBM o011ero 6enka: B 30
nHeit — Ha 5,8%, B 120 nHeit — Ha 9,6%.

IMocne ynsrpadhroneToBoro o0aydyeHust
B OpraHu3Me NTHIBI ONTUMU3UPOBAIICS
MUHepaJIbHbII 0OMeH. B 36 mHeil B chIBO-
POTKE KPOBU ITOIOITBITHBIX KOHIIEHTPAITHS
KasibLIvst Bo3pociia Ha 11,2 mr%, a Heopra-
HU4Yeckoro ocdopa — Ha 6,65 mMr%.

B xome skcmepuMeHTa oOTpeneaun
ONTUMAJIbHYIO 703y OOJIyU4eHMS: B Tiep-
BBI IleHb — 14 Map/4/M2, BO BTOpO —
21 map/4a/m? (10 MUHYT OTWH pa3 B CYTKM),
B TIOCTICAYIOIIMIA TIEPUOLT, (O TOCTVKEHMUSI
YyeThIpeXx MecsitieB) — 42 Map/4/m? (8 Mu-
HYT Ha TIPOTSLKEHUU IECSITH THEH C MHTEp-
BaJIOM JI€CSITh IHeit). JlaMIIbl moaBeBa-
M Ha ypoBHe 1 M Hag ntuueit. [Ipumene-
HHE TaKOT'O pexkrMa 00pabOTKH IMO3BOJIMIO
YIIYYIIUTE COXPAHHOCTD TIOT0JI0Bbsl Ha 6%,
a CpeIHeCyTOUHbIE TPUPOCTHI XKMBOI Mac-
Cbl YBEJIMYUTE Ha 16%.

[IaTumecssyHBIX MOJIONOK Kpocca «be-
Japych-9» o0yydyanu pTyTHO-KBapleBOit
ropenkoit JIPT-1000 B mo3e 58 map/u4/m?
B TeyeHue 10 MUHYT Ha MPOTSKEHUU Je-
CATU JHEH C 1eCATUIHEBHBIM MEPEPHIBOM.
Hccnenosatennm OTMETWIIN, YTO OT HeCy-
IIEK OTMBITHON TPYIIbI MOJYYUIU Ha 39
SIMIL HA TOJIOBY OOJIblIIE, YeM OT aHAJIOTOB
KOHTPOJIbHOM. MHTEHCUBHOCTD STIALIEKIIA -
KU, SIMIIEHOCKOCTb M COXPAaHHOCTh ObI-
JIY BBIIIIE COOTBETCTBEHHO Ha 12,7; 10,8 u
1,6%. Kypsbl onbITHO# rpynibl 50%-ii uH-
TEHCHBHOCTY STALIEKIIAIKN JOCTUTIIN B BO3-
pacrte 166 mHeii, uyTo Ha 9 THEi paHblle, YeM
CBEPCTHUKHU KOHTpOJbHOM; a 70%-i1 —
B 180 mHeit, B To BpeMsI KaK 0COOM KOHT-
posbHOI — B 250 mHeii.

Biusinue Y®-061ydeHmsT Ha MOJOTHSIK
1 B3poCIbIX ocobeit n3ydanu B.I1. Demo-
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toB, FO.A. I1aBmouerko, E.B. [1lynoBkuHa
(2009). O6myyeHue upirst aammnoii [TPK-2
Ha paccTosiHUM 1,5 M OT 00BbeKTa B TEUEHME
5 MUHYT NPOBOAWIM B MHKyOaTope: mep-
BbIi1 pa3 — cpasy MocJie BbiBoAa, BTOPO —
ocJie COPTUPOBKU. YCTaAHOBWIIU, UTO Yb-
TpadHoJIETOBOE O0JIyYeHHE CITIOCOOCTBO-
BaJIO YBEJIMUYEHUIO KUBOI MacChl LBITLISIT
B cpeaHeM Ha 9,4%, COXpaHHOCTH MOT0JIO-
Bbsl — Ha 4%. B KpOBU LIBITUISAT BO3POCIIO
KOJINYECTBO 3PUTPOLIMTOB, FeMOTJI00MHA
U TJIIOTaTUOHA, a COJAepXKaHMEe KaTajaasbl
HE3HAYUTEJIbHO CHU3UIIOCH.

BnustHue ynbrpaduoneToBbIX Iydeit Ha
OpraHMW3M HecCyIlleK CITeLMaINCThl h3yda-
M B 3uMHee Bpewms. [lorosoBbe comep-
>Kaju B KJIETKax, o0JiydeHue TTPOBOIUIIN
B TEUEHME Mecslla MO CXeMe: CeMb JHei
IT0 IeCSITb MUHYT — CeMb JIHEI TlepephIB.
PesynbraThl MoKasajiu, 4To y MTHIIBI, TTOJI-
Beprieiicss o6padorke YD-nyuamu, siii-
IIEHOCKOCTh YBEJIMYWJIACh B CPeTHEM Ha
9,6%. B rpyririe MOmIONBITHBIX He 3apUK-
CUPOBAJIM OTXOJIa M packiieBa. B KkpoBu Kyp
KOHIIEHTPALIKsI SPUTPOIIUTOB, TEMOTTIO0M-
Ha, IJTIOTaTMOHA, KaJIbLMs U (hochopa Bo3-
poca, a KaTaja3sl 1 IIeJI0YHOoM docara-
3Bl YMeHbIIWIach. KpoMe Toro, B KpoBU
0co0eil OMBITHOU TPYIIBl YIyYIIUJINCh
MoKa3aTeJIM 00I1ero 0eIKa U IJI00YJIMHOB.

4. Tezanos (2010) u3y4ymi BAUSHUE Yib-
Tpa1OoJIeTOBOTO 00JydeHUs Ha SIMYHYIO
MPOAYKTUBHOCTb Kyp, Ha MHKYOAIIMOHHbIE
KayecTBa MOJYYEHHbIX OT HUX $SIUII, a TaK-
K€ Ha POCT 1 pa3BUTHE MOTOMCTBA. B orbI-
Te CIEeLMATKCT 3aIeICTBOBAJ MITULLY ITOPO-
IIbl ajiepckasi cepedpucTasi U UCTOJb30-
Baj siammbl JIPT-375. 1o3a obayyeHust —
57—190 ma3p/u/m? B TedueHue 3—10 MUHYT.
Jlydime pe3ynbraThl MOJydeHBI TIpU 00-
JIydeHUH Ha MpoTskeHur 10 MUHYT B 10-
3e 190 M3p/4/M?: SILIEHOCKOCTh HECYIIEK
OIBITHOI Tpymmbl Oblia Ha 13,17%, a mac-
ca gifia — Ha 3,98% BblIllle, 4YeM aHaJo-
r'OB KOHTPOJIbHOI. BBIBOAMMOCTD IBITLISIT
U UX COXpaHHOCTb B 150-a1HEeBHOM BO3pa-
CTe Takke BO3pocin — Ha 7 u 6,7% cooT-
BETCTBEHHO.

DD heKTUBHOCTh UCTIOIB30BAHUSI MU~
KPORJIEMEHTOB U YIbTPadUoIEeTOBOTO 00-
JIy4eHUSs TIpU paxuTe Kyp oueHwiu B. Tu-
puna, T. IlleneneBa, A. TTo3una (2007).
DkcrepuMeHT rmpoxonmit B OO0 «Maruu-
TOTOPCKMI MTULIEBOTYECKUI KOMILIEKC».
Hecy1ikam omnbITHON TPyMIibl ¢ KOPMOM
JlaBaJIi B BUJIE BOJHOTO pacTBOpa KoOasIb-
ta xiopun (0,03 mr Ha 1 KT XKMBOI Mac-
cbl), Mapranua cyiabdar (0,5 mMr), nnmHka
cynabdat (0,5 mr), kanus wonun (0,1 mr)
OIIMH pa3 B cyTKU B TeueHue 30 nHeit u me-



ou cynbdat (0,5 Mr) Ha mpoTsokeHuu 10
nHei. [l ynsrpadroieTOBOTo o0Iyde-
HUS IPUMEHSUIA CAaMOXOJHYIO YCTAHOBKY
YOK-1, xoTopas nepemeniaiach B IpoOxo-
Jax MeXIy KJIETOUHbIMU OaTtapessmu. [loza
00syueHust coctanisuia 40 Map/a/M2, In-
TeJbHOCTh — 5—10 MuHyT. IlorosoBbe 00-
pabaTbiBaJIv TPU pa3a B CYTKU B TeUeHHUE
Mecsilia ¢ nepepbsiBoM 10 1HEH, mocie yero
KypC MOBTOPSIIH.

IMocne neyeHust y MTHUIBI OMBITHOMN
TPYIbl BUAMMBIC CIM3UCThIE 000JI0Y-
KU MPUOOPEIN PO30BbIii 1IBET, TEPhsl CTa-
JIM ONIECTSIIIMMM, CHU3WIIACh OosieBast pe-
aKIIMsl KOCTHOM TKaHU. Bbroxumuueckuit
aHaJIM3 TT0Ka3aJl, YTO B CHIBOPOTKE KPOBU
HecyllIeK IMOBBICWJICS YPOBEHb MENIU, a KO-
JINYecTBO 001Iero 6enka, Kaablus U (oc-
¢opa yMEeHbILNUIOCH: 9TU BELLECTBA OTJa-
TaJINCh B KOCTHOM M MBIIIIEYHOMN TKaHSIX.
bnaropapst yasrpaduonetroBomy o0Jy-
YEHUI0 U TIPUMEHEHUIO COJiell KoOasbTa,
MapraHiia, IMHKa, oIa U MeIyu ONTHUMM-
3UPOBAJICST OMOXUMUIECKUIT I MUHEPAITh-
HBII COCTaB KPOBU MOJIOTHSIKA, YTy~
¢S ero KIIMHUYECKHIA CTaTyC, a KpOMe TO-
ro, Ha 13,2% yBeIMUMINCh CPETHECYTOU-
HBIE TTPUPOCTHI KMBOI MacCHhI.

BimmstHue Ha 6MoToTMYecKre MpOLecChl
METOIIOB CBETOAKTMBUPOBaHUS (yIbTpa-
(¢uoaeToBoe ¥ MH(PpAKpaCHOE U3ITyUCHUE)
U 2JIEKTPOAKTUBUPOBAHUS (KOPOHHBIM
paspsi, 2JAeKTPOMarHUTHOE TI0JIe HaITO-
HaJIbHOM YacToThl) n3ydana M. Jloopombic-
soBa (2002). B ombiTe MCIIONIB30BAIM LIBITT-
JISIT MATEPUHCKOM (DOPMBI POIUTETHCKOTO
cTaga Kkpocca «JlomaHH OpayH».

Ha MojionHsIK epBoii ONBITHOM IpyIl-
bl BO3[EICTBOBAIM 9PUTEMHBIM ITOTOKOM
Y®-nyueit (400—280 HM, Mpu MOMOIIU
npubopa DO-1-30), Ha aHAJIOTOB BTOPOIt
ONBITHOI — 3PUTEMHO-0AKTEPULIUTHBIMU
nortokamu Y®-myueii (400—200 HM, 001y~
yareab OPK-2). LIbImisiT TpeTheit OrbIT-
HOI TpyImbl 00pabaThiBalu CBETJBIMU
NK-nygamu (750—2500 Hm) u YO-ny-
yamu (400—280 HM) ¢ MCITOIB30BaHUEM
yctaHoBKU MKY®-1M. Ocobeit ueTBep-
TOW OTIBITHO# TPYIITBI 00JIyYaau SpUTEM-
HBIM TTOTOKOM Y®-yueit (400—280 HMm)
B KOMILJIEKCE C BO3/IEICTBMEM KOPOHHOTO
paspsizia ¥ 3JIEKTpPOMarHUTHOTO TIOJIST Hajl-
toHanbHOM YyactoThl (110 xIi1, 7o 7,5 kB),
a MOJIOIHSIK TISITOM OTIBITHOM TPYITIThI —
SPUTEMHBIM TTOTOKOM YD-nyueit (400—
280 HM) B KOMILJIEKCE C BO3ICHCTBUEM
KOPOHHOTO pa3psiaa, TeMHbIX MK-mydeit
(2500—5000 HM) M 2JIEKTPOMArHUTHO-
TO MOJIsT HAITOHAIBHOM YyacToThl (22 KIiI,
o 3 kB).

Bce nmononbITHOE 1Oro/1IoBbe 00TydaIn
B yTpeHHUe yachl B repuo/, ¢ 21-ro no 80-it
neHb. [TpoBoauau Tpy Kypca 1o aecsith ce-
aHcoB. MHTepBan Mexy MepBbIM U BTO-
pbIM Kypcamu coctaBuil 10 gHei, a Mex-
Iy BTOPBIM U TpeTbuM — 20 nHeii. DKcro-
3ULIMIO CeaHca JIJIsSi MOJIOJHSIKA TIepBOIA,
BTOPOM Y TPETHEU TPYIIIT OMPEACIISIIA 10
METO/Y yAeJbHOI 00JydYeHHOCTU (XKuaum-
cxuil FO., Ceenmuuykuit M., 1968) ¢ yaeTom
BO3pacTa NMTUIIbI, BEICOTHI TTOBeca 00 TyJa-
TeJIsI U PEKOMEHIYeMOI 03Bl 00JTyJIeHMSI
(25 Map/a/M?).

DKCNO3UIIMS BO3ICICTBUSI KOMILIEKCa
3JIEKTPOMArHUTHBIX U3JIy4YEeHU I C pa3HbI-
MM JJTMHAMU BOJTH Ha MOJIOIHSIK YeTBEep-
TOW W ISITOM IPYIIT HE MpeBbIlaja MsaTh
MUHYT. [1py pacyeTax UCIOIb30BAIN pe-
komeHmauun A. benosa, U. Benskosa,
B. Jlykbsinosckoro (1983), B. SIcHoropon-
ckoro (1992), I Hosukosoii, H. Kupui-
sioBa u [1. 3aiinesa (1999). CrekassHHbBII
9JIEKTPOJ anmapaTa GUKCUPOBaIN Ha Ta-
KOM pacctosiHuM (1,5 ¢cM OT Tesa IbITUIeH-
Ka), TP KOTOPOM BO3HMKAET KOPOHHBII
paspsi, ¥ MPOBOIUIN OOJTyIeHUE.

‘YctaHOBWIN, YTO Ha MTPOTSKEHUH BCe-
TO TIeproIa UCCIIeNOBAaHUN KIIMHUKO-(DH-
3MOJIOTMUECKHE TTOKA3aTeTN MITHUIIBI, BbIpa-
IIEHHOM IOl BO3IEeCTBUEM (hU3UUECKUX
(hbaxTOpOB, BapbMpOBAIH B IpeesiaX HOp-
Mbl. Hanbosiee BbipaskeHHbIE KaUeCTBEH-
HbIe UBMEHEHHS TIPOU3OIILIN B OPTaHU3Me
oco0eit yeTBepToit u nsAToi rpyni. [locie
ceaHca TemIieparypa Tejia IMOAOTBITHBIX
BO3pocia cooTBeTcTBeHHO Ha 0,7 u 1,2%,
a KOJIMYECTBO AbIXaTeIbHBIX TBUKEHUI
cHmM3noch Ha 9,5 11,1%.

Y MoJonHsIKa, MOIBEPTIIErocs BO3-
NefICTBUIO YIbTPadroJeTOBBIX U MH(ppa-
KpacHbIX Jy4yeli, KOpOHHOIO paspsiaa u
9JIEKTPOMAarHUTHOTO MOJIsI HAATOHAIb-
HOIi 4aCTOThI, HA MPOTSKEHUU BCETO Te-
profia uccieoBaHuit reMaToJ0oruueckKre
rnoxasatesiu ObLIM Jiydlie. Tak, B KpOBU
oco0eii YeTBepTOM U MSATOM IpyIN Coaep-
J)KaHKMe TeMOTJI00MHA, KOJUYECTBO 3pU-
TPOLIMTOB U JIEKOIIUTOB CTAJI0 COOTBET-
ctBeHHo Ha 10,7; 19,3 u 10,1% Bbiiie,
YyeM B KPOBUM aHAJIOTOB KOHTPOJIbHOM, 1
Ha 6,5; 10,9 u 4,9% Bblllle, UeM B KPOBU
CBEPCTHUKOB I1€PBOI, BTOPOW U TpeThei
rpym.

YcranoBneHo, uro Y®-Jydyu B KOM-
TJIEKCE C CeHCUOWIN3UPYIOIIUMHU (HaKTO-
paMU 0Ka3bIBalOT BhIpAXKEHHOE BIUSTHUE
Ha OOMEHHBIE TIPOLIECCHI B OPraHU3Me MTH-
1161. O6 3TOM CBUIETETbCTBYET YBETNICHIE
B CBIBOPOTKE KPOBM KOHIICHTPALIMK OOIIIe-
ro OeKa 1 ero pakuuii, MIeJIOYHOTO pe-

3epBa, OOIIETO KalbliMsl, HEOPraHUYECKOro
docdopa 1 kKapoTrHa.

[TpuMeHeHUe KoMIuIeKca (pU3UIeCKUX
(hakTOpOB CIOCOOCTBYET MOBBILLIEHUIO HE-
crieiuIecKoil pe3UCTEHTHOCTU Opra-
HM3Ma: B CbIBOPOTKE KPOBU IITUILIbI YETBEP-
TOM M TNISATOM TPYII (harounTapHas akTUB-
HOCTb JIEHKOILIMTOB BO3pOCIia B CPEJHEM Ha
18,2%, GakTepuLMaHAS U JIM30LMMHAs aK-
TUBHOCTb — Ha 60,2 1 18,6%.

ITo rucrojornyeckoil KapTuHe KO-
KW U BHYTPEHHUX OPraHOB MOJIOJHSKA,
MTOABEPTIIETOCS BO3ACHCTBUIO 3JIEKTPO-
MarHUTHOTO W3JIydeHUsT B Pa3HBIX OUa-
MMa3oHax, MOXHO CYIUTh 00 YPOBHE €To
€CTECTBEHHON PEe3MCTeHTHOCTU. B xome
WICCIIeTOBAHUI TTOKPOBHBIX TKaAHEH, TUMY-
ca, ceNe3eHKH, (habpUILIeBOI CyMKH, 111~
TOBUIHOM XeJe3bl, SMYHUKOB OTMeUaTn
aKTUBHOE (hYHKIIMOHAJbHOE COCTOSTHUE
TuX opraHoB. O6paboTKa ¢ MCMOJIb30Ba-
HUEM 2JIEKTPOMArHUTHBIX M3JydaTeseit
B ONTUYECKOM M PAJIMOBOJHOBOM IHa-
ra3oHax CIocoOCTBYET MOBLIIIEHUIO CO-
XPaHHOCTH MMOrojioBbs Ha 11,8%, yBenu-
YeHUIO AlilleHOcKoCT — Ha 13,7%, mac-
Cchl siiiia — Ha 3%, a TakxKe YJIydIIeHUIO
€ro MopoJOrMIYecKNX U OMOXUMUYECKUX
nokasarTeyiei.

B xozme 3KcneprMMeHTOB YCTaHOBWIIM,
YTO 00pabOTKA LBIILIAT YAbTpaduoseTo-
BBIMU JIydaMU B KOMILUIEKCE C CEHCUOWIIU-
3UPYIOIIMMU (paKTOpaMu MOJOXKUTETbHO
BJIMSIET HAa PEMPOIYKTUBHYIO CUCTEMY KYP:
BBIXOJI MHKYOAIlIMOHHOTO $iilla BO3pOC Ha
9,2%, BHIBOJ MOJIOAHSIKA — Ha 8,4%.

PocT 1 pazBuTHE MOJIOIHSIKA aKTUBU-
3UPYIOTCs OJ1arogapsi yaydleHHIo cocTaBa
BO3IlyXa B ITUYHUKE 3a CUET OaKTepraib-
HOTO 00e33apaKMBaHUS MPU YIbTpaduo-
JIETOBOM 00JTydeHUU. YD-Tydr MOHU3UPY-
10T BO3/yX, UTO CITIOCOOCTBYET €r0 OUMCTKE
OT B3BEIICHHBIX YACTHII ITBLIU U OT MUKPO-
OpPraHM3MOB.

Uccnenosarenu B. Apubix (1972) un
A. 3akombipauH (1981) ycraHOBMIM, UTO
BO30OYIUTETN MHOTUX MH(MEKIIMOHHBIX 3a-
OoJieBaHMI, HAIIPUMED SIIIypa, TyOepKyJIe-
3a, TICEBIOYYMbI, OCITbI, THOEKIIMOHHOTO
JIApUHTOTpaxenuTa Kyp M Jp., MOTYT JIJTU-
TEJbHOE BPEeMsI COXPAHSTHCS B OKpYXkKa-
olLeli cpefie, HaXOsICh B IBUIEBOM U Ka-
MeTBbHOM a3p030JIsIX (Ha YacTUIIAX MbUIH,
CJIyIIIEHHOM JITUTENINM, TTyXe, KareJbKax
KMOKOCTHU U1 11p.). I1pu a3TOM BO30yauTE I
MHGbEKIIMY He TEPSIOT CBOMX MAaTOT€HHBIX
CBOWCTB M PacrpOCTPaHSIIOTCS Ha OOJIbILINE
pPaCCTOSTHUS.

Ha ¢epmax B CIIA ynbrpaduoaeTo-
BbI€ JIyYU C YCTIEXOM MCITIOJB3YIOT JUIS1 PO-
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(MIIAKTUKY HBIOKACJICKOI 0O0JIE3HU MTHILL
(atunuuHOi uymbl nTull). [1pu obiyue-
HMM BUPYC TICEBIOYYMBI ITTHUII TOTMOAET 3a
30 cexyH1, MHGEKIIMOHHOIO JJApUHIOTpa-
xenta — 3a 60, MHPEKIIMOHHOTO OPOHXMU-
Ta — 3a 120. MHOrMe aBTOpbI MOATBEPK /1A~
10T 2(HEKTUBHOCTD Ae3UHMEKIIMU BO3AyXa
nomenieHuit YO-nyqamu.

YT0OBI TApaHTUPOBAHHO YHUUTOXUTH
MUKPOOPTaHU3Mbl, HEOOXOAUMO TOJ-
BEprHyTh UX Bo3AeicTBUIO YD-u3nyye-
Husl. Ero ypoBeHb xapakTepusyeT MokKa-
3aTesIb MOBEPXHOCTHOM 103bl. OCHOBHbIE
akTopbl, MO KOTOPBIM OMPEIEISIIOT pe-
aKIUI0 MUKPOOOB, — CIeKTpabHast MH-
TEHCUBHOCTDb U3NyYeHUsI, JTUTEIBHOCTD
00JIy4eHUsl, OMOIOTnYecKrue 0COOEHHO-
CTU MUKPOOpPTaHU3Ma (BHI, (PU3HOJIOTHS,
BO3pPACT), a TAKXKE COCTOSTHUE CPEJIbI, TIIe
OH HaxOAWTCs (TaBIeHUE, TEMIIepaTypa).

Ilo nanusiM B. OnbleBcKoit, MUHU-
MaJIbHOe KOJMYECTBO JIyYUCTOU 2HEpP-
TUY TIPU IJTUHE BOJIHBI 234 HM MPUBOIUT
K rubenm Escherichia coli, ipu 265 HM —
Staphylococcus aureus u Pseudomonas
aeruginosa, nipu 281 um — Serratia mar-
cescens. ABTOp oIlpenenuia, 9To odyde-
Hue Bo3myxa jJammamu Hb-30 u Jb-15
B T€UCHHUE TPEX YaCOB CIIOCOOCTBYET 0cIa0-
JICHUIO OaKTepUaTbHOM 3arpsi3HEHHOCTH 1
YMEHBIIEHNIO KOHILIEHTPALIUU CIIOP TUIEC-
HEBBIX TPUOOB COOTBETCTBEHHO Ha 88,7
u 79,9%, Gnaromapsi ueMy MPUPOCTHI KK~
BOM Macchbl LBITISAT YBEJIMUMBAIOTCS Ha
15—20%, a manéx cHuxaercst B 3—4 pasa.
IMocne npumeHeHUs yabTPabUOIETOBBIX
YCTaHOBOK ¢ 40 GaKTepULIMAHBIMU JJaMTIa-
mu JAB-60 m1s1 ne3suHpeKIun MPUTOYHO-
ro BO31yXa B MTUYHUKAX YIYUIIUIUCH OC-
HOBHbIE MTOKa3aTeNN: MbLIU CTaJI0O HAMHO-
ro MeHblile (Ha 75%), ypoBeHb KOHLIEHTpa-
LIMM MUKPOOPraHMW3MOB yNas B CPEJIHEM Ha
39,6% (cTadunokKokkoB — Ha 59,8%, Ku-
LIEYHOM IMaiouku — Ha 66,7%).

aTb OEeHbhN"
T'“cf)‘n >KO*MOHETHbI OBOP»*

VYkazanHyto npoosiemy usydaau B. Ap-
HbIX, A. 3akombIpauH U A. [IpoKoreHKo
(1987). B xone aKcriepuMeHTa MOTOK 6aK-
TEPULIMIHBIX JIy4eil HanpaBisiii B BEpX-
HIOIO 30HY MTOMENIEHUsI, 9PUTEMHBIX U CBE-
TOBBIX — B CTOPOHY nosia. bpoiinepos co-
niepxaiu B kieTouHbix 6arapesx BKM 3b
IO TOCTVKeHMs Bo3pacTa 53 mHeid. J1o necs-
TH JHEH NITUILY 00padaThIBaIM OaKTEPULI/I-
HBIMU JIydaMU B TeUeHHE 8 4aCOB B CYTKH,
B najibHeieM — 12—13 yacoB. Mcrounn-
KU 3PUTEMHBIX JTydeil BKITIOYATCh aBTOMAa-
TUYECKU TPU pa3a B ieHb Ha 30—60 MUHYT.

PesynbraThbl onbiTa OKa3aiIu, YTo MpU
WCIIOJIb30BAHUU TaKOro MeToaa 3h(HeKThB-
HOCTB 00e33apakKiBaHUsT BO3IyXa COCTaBU-
na 70,57—83,4%. K ToMy ke 06pa3oBaioch
MEHbIIIE TIbITU: MEJIKOU (MeINaHHBIH qrua-
Mmetp yactuil 0,4—2 Mmxm) — Ha 47,97—62%,
KpyIHOIi (4—10 MkM) — Ha 36,74—42,96%.
ITpu 3TOM KOHIIEHTpAI1sl aMMHUaKa B BO3-
Jyxe ynaiaa Ha 51%, a yriieKucsoro rasa —
Ha 0,035%. 3a BpeMsi OIbITa CPEIHSIS >KIBast
Macca 6poiinepoB Bo3pociia Ha 4,34%.

KomOuHupoBaHHbBIE 00JIyYaTeabHbIE
ycraHoBku KCO-3I, ocHallleHHbIE Tpe-
MsI BUIaMU JIaMIT — JTHEBHOTO CBETa, dpU-
TEMHBIMU Y OAKTEPULIMIHBIMU XKECTKO-
IO CHeKTpa U3My4YeHUs, — B MPUCYTCT-
BUM MTHULBI puMeHsuin P. Myprasaesa,
1O. ®ponos u B. Psa60oB. Pe3ynbrate orbl-
Ta MOATBEPAWIIN, UTO B LIECTH MAPTUSIX BbI-
palMBaeMbIX OpOIJIEPOB MaaExK ObLT MU-
HUMAJIbHBIM, a CPEHECYTOUHbIE TPUPOCThI
SKMBOM MacChl OKa3aJInch Bhilie Ha 2,3%.

Bakrepuuunnsie nammnsl 1B (BYB) u
JAPT (ITPK) BbI3bIBaIOT MOHU3ALIMIO BO3-
Jlyxa OTPULATEIbHON TMOJISIPHOCTH, UYTO
OKa3bIBaeT OJIATONIPUSTHOE BO3ICHCTBUE
Ha TITHILLY.

A. TIpokoneHKo u3yyas BIusiHue O6aK-
TepuiuaHOro YM-U3IydeHus, MoayIeH-
HOTO OT 3KpaHWPOBAHHBIX MCTOYHUKOB
syueit OBIT 00.00.00I1C. Mx moHTHpO-

BaJii Ha BbicoTe 1,8 M OT moja (mepsblit
obayuaresb, ¢ gammnoit J1b-60, paccun-
TaH Ha 75 M*, Bropoii, ¢ mammoit JIb-60, —
Ha 100 m?, Tpertuit, ¢ mammoit JIB-30,
Ha 100 M?). TTpuGOPHI YCTAHOBUIM TAKUM
00pa3oM, 4TOObI OaKTePULIMAHBINA MOTOK
OT HMX ObLT HaMpaBJieH TOJIBLKO B BEPXHIOIO
30HY TTOMEIEHUSI.

HICTOYHUKM U3AyYeHUs BKJIIOYATUCH
aBToMaTuyecku. [TpoaoKuTeIbHOCTh UX
paboThl COOTBETCTBOBAA CBETOBOMY pe-
JKUMY, YCTAHOBJEHHOMY IJIsl 00pabOTKU
MTUILBI KOHKPETHOTO Bo3pacTa. OMbIT Mpo-
BOJIMJIM Ha Kypax MOPO/Ibl JJETTOPH Oeblit
(munaus 63) B Teuenue 150 gueit. IMocre
00JIyueHHsI YPOBEHbh aMMKaKa B BO3IyXe
cHu3wic Ha 53,2—69,2%, oTHOCUTEIbHAsK
BJIAXHOCTh — Ha 5,5—5,7%. HecMmoTps Ha
TO YTO CKOPOCTD ABVKEHUSI BO3IyXa U MH-
TEHCUBHOCTb BO3yX000OMeHa B IMOMeIIe-
HUU OB CPABHUTEIBHO HEBEJIMKH, CO-
JepkaHne YIIeKUCIIOTO Ta3a OCTaBaIOCh
B Ipenesiax caHuTapHoil HopMEL. O0pa-
0oTKa Bo3ayxa 0akTepuLMaHbIMU YD-j1y-
YaMHM CITOCOOCTBOBAJIa YMEHBIIICHHIO B HEM
YPOBHSI 3arblIeHHOCTH Ha 29—47% u 110~
BBIIICHUIO CONEPXaHUs JIETKMX MOHOB
Ha 14,6—25,5%. CHu3nnach 6aKkTepraib-
Has 3arpsI3HEHHOCTD (B cpeaHeM Ha 44,5—
48,6%), KOJIMUeCTBO CTA(UIOKOKKOB (Ha
64,5%) n kuieyHoii maxouku (Ha 97,7%).

TakuMm oGpazom, npu yasTpaproIeTO-
BOM OOJTYYEHMU CHIKAIOTCS OaKTepuasb-
Hasi 00CEMEHEHHOCTh U TIbLIeBas 3arpsiz-
HEHHOCTb BO3/IyXa B MTUYHUKAX, Y OpOii-
JIEPOB U HECYIIeK ONTUMM3NUPYETCsl OMOo-
XUMUYECKUit coctaB KpoBu. Kpome Toro,
MOBBIIIAIOTCSI CKOPOCTh POCTa, COXpaH-
HOCTb TIOTOJIOBbSI, OIJIOAOTBOPEHHOCTD
SIWLL, SINIIEHOCKOCTb M BBIBOAMMOCTD, a
YPOBEHb 3MOPUOHAIBLHON CMEPTHOCTU
Ha paHHUX CTaAUSIX Pa3BUTUSI CBOAMUTCS K
MUHUMYMY. 6u72017 EQ
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