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a 00J102kKe U300pakeH 3HaMEHUTDLIE KapIHOXUPYPT,
JIOKTOp MEJIMLMHCKMX HayK, akaaeMuk [fuxoaatl
Muxatirosuu Amocos (1913—2002).

B 1onomieckom Bo3pacte AMOCOB Hauasl M3ydaTh TeXHHUe-
CKHE HayKH, OKOHYMJI MEXaHWYECKHUH TEeXHHKYM W 3aTeM [MO-
cTynu B 3a0UHbIi HHAYCTPHANbHBIA HHCTUTYT. CrycTsl roj
Huxosait MuxaiijioBuy nocTynui eie u B ApXaHreJbCKuil Me-
JLIMHCKUI MHCTUTYT. O0a By3a OH OKOHUMJ ¢ oTaiuneM. [Ipoy-
YUBLINCH BCETO IO/l B ACMTUPAHTYPE XUPYPTHUECKOTO OT/SJEHHS,
AMocoB monast Ha POHT IITATHBIM XHPYProM MaJjieHbKOro Mo-
JIEBOrO MOJBWXKHOTO rocnutals. 3a roapl Besukoi Oreue-
cTBeHHOH BoHHbI Hukosa# MuxaijoBud npoBest JUYHO OKOJIO
4000 onepauuit.

Hcnosbayst orpoMHoe KoJM4ecTBO HapaGoTaHHOTO BO BpeMsi
BOWHBI U MOCAEBOEHHbIE TO/Ibl MaTepHasa, yueHblH HECKOJbKO
JIET TIHCaJl INCCepTalfio, KOTopylo 3almTia B Mapte 1953 rona
U MOJTy4YHJT IOJ2KHOCTb B KHeBCKOM MEIMIIMHCKOM HHCTHTYTE.

[Tocsie noesyiku B Mekcuky B 1957 rofy, Bo BpeMsi KOTOPO#
Hukonait MuxaiisioBuy BriepBble YBHJIeJ OMepalifio Ha cepue ¢
MCMOJ/Ib30BAHKWEM arlnapara HCKYCCTBEHHOTO KPOBOOOpallleHHs,
XMPYpr MOCTaBHJ LieJb pa3paboTaTb COOCTBEHHBIN MOAOOHBIN
annapar. VIMeHHo Torza W NpUroJMJIMCh BCE €ro MHXKEHEpPHbIe
3Hanus1. [lepBble onepatu ¢ npUMeHeHHeM HOBOTO arrapata
HauaJIuCh yXKe yepe3 rojl, Ho Tosibko B 1959 rosy onepanust 3a-
KOHUMIaCh yaauHo. B caenyioume 10 sier AMOCOB akTHBHO pa-
6otasl Hal M3yueHHEM CBSI3H MEXKIy XMMHUECKUM COCTaBOM
KPOBH M 3HIOKPHHHOW M HEPBHOH CHCTEMOM, Hajl HCCJIEN0BA-
HUEM peakLUi KOpbl FOJIOBHOTO MO3ra, UCKYCCTBEHHBIM HHTEJ-

JIEKTOM, a TAKKe MCTI0Jb30BAHHEM HCKYCCTBEHHBIX MaTEPHAJIOB
B XUPYPTHH, HarpuMep, CO3[aHHe HCKYCCTBEHHOTO KJaraHa
CEep/ILla U UCIOJIb30BAHUE HEHJIOHOBBIX TKAHel B TJIACTHKE aop-
TasibHOTO KJlanana cepjia. OMHOBpeMeHHO C 3TUMH HCCJIeN0-
BaHUSIMH OH padpabaTbiBajl HOBblE METOJIbI JiedeHUsl TyOepKy-
Jie3a. DTo Obll TSKENEHIINH B ICHXOJIOTHUECKOM TJIaHe TTEPUOJL
JKM3HH YUEHOTO, JaJeKO He BCe HOBOBBEIEHMS MPUBOIMJN K
yQUHbIM HCXOAaM B JieueHun GoJibHbIX. Kaxmyio norepio Hu-
KoJs1ail MUXaliJIoBHY TSZKENIO MepesKuBall.

17 sauBaps 1963 ronma craso 3HamMeHaTeJILHOH JaToH B
UCTOpPUM OTeuecTBeHHOU MenuuuHbl Hukosnait MuxaiioBuu
AMOCOB MpoBeJ MepBoe B HAllIEH CTpaHe MPOTe3UPOBAHHE MHU-
TPaJILHOTO KJlanaHa cepaua.

A nocsie ycrenHo# UMIUIAHTAlMK NOJYLIAPOBbIX MPOTE30B
KnarmaHoB B 1965 romy WHXKeHepHylo pa3paboTKy 3THX HM-
TUIAHTOB, CJieJlaHHYr0 AMOCOBBIM, 3aryCTHJIM B MaccoBoe Mpo-
H3BOJICTBO.

SHaKoMble, JIpy3bsi U KOJUIETH OTMeuajii BCerjia HernokoJie-
GUMYI0, MPUHLIMIKAJbLHYIO YecTHOCTh Hukomast AmocoBa, ero
JlyU1€BHYIO YHCTOTY U YeIoBeYHOCTh. HecMoTpst Ha orpomHoe Ko-
JIMYECTBO CJIOXKHEHINX ONepalii, Kaxkablil OTAC/AbHBIA C/Iydai
6T /151 HEr0 0COOGEHHDIM, TTePEXKUBAJICS UM OUeHb TyGOKO, YTO
He MOIJIO He CKA3aThCst Ha cOOCTBEHHOM 3710pOBbe Bpaua.

B neka6pe 2002 roga Hukonasi MuxaiisioBiua Amocosa He
crajio — HHMAPKT NpepBaJl »KU3Hb BbIIAIOIIEr0Cs KapauoJora.
[Toxoponen Amocos B Kuese na bafikoBom Knanbuiie.

Jlroomunra Betica, omsemcmaerHolil pedakmop
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lacbimoBa MonbHapa LWamcapgauH roi3bl, HayYHbLIA COTPYAHUK;
laxpamaHoB Hagad ToduK ornbl, LOKTOP XMMUYECKUX HayK, npodeccop,

Mammepnu Ynbus Mammepryceii roisbl, PhD, cTaplmii HayuHbli COTPYAHKK
WNHcTUTYT nonumepHbix Matepuanos HauvoHanbHoit akafemuun Hayk Asepbaiiaxana (r. Cymrant)

Axmep,osa Haprwa ‘-DVIpyJJ,I/IH IbI3bl, KAHOAWAAT XUMUYECKUX HaAYK, Hayl-IHbII7I COTPYAHUK
BakuHckuit rocypapcTBeHHblit yHuBepcuTeT (AsepbaiaxaH)

Araesa ®upaH AilgbiH rbi3bl, CTapwmnit nabopaHTt
NHCcTUTYT nonnumMepHbix Matepuanos HauuoHanbHoit akagemuun Hayk Asepbaiiaxanra (r. Cymrant)

B cmamoe npusodamces peayromamol uccaedosanuli 1o pa3padbomee nOAUMEPHOLX KOMNOZUYUOHHbLX MAMEpUaIo8
C YAYHULEHHOIMU NPOUHOCTIHOIMU U AHMUPDPUKYUOHHIMIU CBOUCMBAMU HA OCHOBE NOAUIMUACHOB BbICOKOL NAOMHOCMU
(119BI1), a maxace nuszkot naomruocmu ([19HIT) u modugduyupyrouux dobasok — azepdbatioiancKux 2AUH U MOMOp -
Hoeo macaa mapku SAESW30. Yemarnosaeno, umo ssederue 8 cocmas KOMNo3uyul 5—25 % HaHopasmepHoLx ealr i
1—3% 8olueyKA3AHHOCO MACAQ NO3BOALCTT MEPMONAACTIUYHbIE MAMEPUALbL ¢ QOCMAMOYHO BUICOKUMU AHMUPPUK-

YUOHHbIMU U dp csolicmsamu.

BTGXHOJIOI‘I/IHX, CBSI3aHHBIX C Pa3pabOTKOH HAMOJHEHHbIX
MOJIMMEPHBIX KOMIO3HIIMOHHBIX MATEPUAJIOB Pa3JIHUHOTO
HazHauyeHus1 ocob6oe BHUMaHME yJe/sieTcs HaydHo 0OOCHO-
BaHHOMY NOAGOPY MOAU(ULMPYIOLIHX T0OABOK K TOJUMEPHOH
MaTtpuLe, MpH KOTOPOM HCKJIOYAETCs sIBJIEHHE aHTaroHM3Ma
MeXK/ly HUMH H 00ecreqdBaeTcst I0CTaTOuHO BbICOKHE IKCILTY-
artalMoHHble cBolcrBa [1].

B nocnennue roapl ¢ pa3BUTHEM HAHOTEXHOJIOTHH OTKPbI-
JIUCh LIMPOKHE BO3MOXKHOCTH BapbHPOBaHUS (DU3UKO-XUMH-
YeCKHX H 9KCIyaTallHOHHDIX [I0KasaTe/ieil KOMIO3HLIHOHHDIX
MarepualoB IMyTeM HMMIIPErHUPOBAHUSI B CTPYKTYpe MOJIH-
MEpHBIX MaTpHLL Pas/HyHbIX METAJIOB, MX OKCHOB, CYJb-
(hUI0B, MOHTMOPUJIIOHUTA, FPpacuTa U 1. MOJUMULMPYIOLLIMX
BenlecTs [2—4].

[Ipotiecchl, mpoucxosiiye MpU UMIPETHUPOBAHUH, J€-
TaJlbHO U3y4YeHbl HA BO3JEHCTBHE HAHOPAa3MEPHbIX YACTHLL Me -
tanioB (HPY) uin ux kaacTepHbiX 4yacTUL, Ha CBOKCTBA Tpa-
auiponHbix nosumepoB (113, TIBX u np.) ato o6bscHsieTcs
CrocoOHOCTbIO YacTUL, 00pa3oBbIBaTh MOHHbIE W KOOPJIHHA-
LIHOHHBIE CIIMBKM OIPAHHUMBAIONIUE MOABHKHOCTb MOJIEKY-
JISPHBIX LIeMel WM UX CETMEHTOB, KOT€3HOHHBIMH U aJIre3u-
OHHBIMU B3aUMOJEHCTBUAMH U 1p. puunHamu [3]. Hepenko
B cocTaBax Komnoauuuit Ha ocHose [19, ITTDD u np. napsny
C MHEPTHBIMH HArOJHUTEISAMH HCIOJIb3YIOTCS W PeaKlHOH-
HOCIOCOOHbIE OJIMTOMEPBLI U COOJIMTOMEPBI, YYaCTBYIOLLHE

B Ipoliecce CIIMBKH MOJIMMEPHBIX Lienei, ¢ o6pasoBaHreM
MaTepHasia ¢ BbICOKUMH MPOUYHOCTHLIMU M aHTHU(PPUKIHOH-
HbIMM cBoHcTBaMu. Tak, B mateHTe [5] npenyaraercsi HoBas,
oTBepKAaeMasi KOMIIO3UILIHS, COCTOSLLAsA U3 1% TIT®D (ua-
cruit pasmepom 0,1—0,4 Mxm), 57.5 % apMupoBaHHOi TKaHH
M3 yriepoaHoro BosokHa u 48,5% denon-dopmanbie-
rujHol cModibl. OTBepXK/IaeMblil MaTepHal MOXKHO HCIOJIb-
30BaTh B YCJIOBUSIX CyXOTIO TPEHUsI, B OTCYTCTBUU KAKOH-JIHOO
cmaskd. Takum o6pazom, AJst NpuaaHus TpeOyeMbIX 00l
HUTEJbHBIX CBOKCTB TMPOMBILIJIEHHBIM MOJMMEPaM HCOJb-
3YIOTCSl pa3/iMuHble METOJIbl, OCHOBAHHBIC HA BKJIIOUEHHHU ya-
CTHIL HATIOJIHUTEJIST U JIPYTHX MOJAH(HIMPOBAHHBIX JI0OABOK
B KOMIO3UILMHU U UX MepepaboTKe KaKUM-JMOO H3BECTHLIM
MOJIXOJISILIIUM CITOCOOOM.

B Hacrosiieit craTbe NpOBOAATCS pe3yJ/bTaThl HALIKMX HC-
CJIEIOBAHMM, CBA3AHHBIX C Pa3pabOTKOH HOBBIX KOMITO3H-
LMOHHBIX MartepuasoB Ha ocHoBe [I9BIT u TI9HII, na-
HOpa3MepHbIX a3epOakKAHCKUX TIMH  (MeCTOpPOXKJIEHUS
[bi3bli-Jlape AzepOaiizkaHckoil PecrnyGyuKin) U MOTOPHOTO
macia SAESW30, npeanazHaueHHOro AJsi HCMOJb30BaHHsT B
ABTOMOOUJ/IbHBIX O€H3UHOBBIX JIBUTATEJSIX.

dKcnepuMeHTabHas 4acThb

OCHOBHbIE XapaKTEPUCTHKH, UCMOJb30BaHHbIE B paboTe B
KauecTBe MaTpHIl MOJUITHIEHOB, MPUBOASATCS B Ta6. 1.
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Ta6nuua 1. XapaKTepucTMKa NONMITUNEHOB.

Nokasatenu n3HN n3Bn
MnoTtHocTtb npu 20°C, Kr/m? 924 957
Mokasatens Tekyyectn pacnnasa npu 190°C, r/10 muu 7.0 8.6
Temnepatypa niaBneHus 105-110 124-132
Mpenen npoyHocTu npu pactaxeHuu, MlNa 26.0 31.0
OTHOCMTENbHOE YAJAUHEHME NPU pa3pbiBe, % 170 190
Bogonornouenue (30 cytok, 20°C) 0.020 0.005
Xapamepncmxw MO}lI/IqDI/]L[I/Ip}IIOLLU/IX ILO68BOKZ aennu. U3 MOJIYYEHHBIX TJIACTUH Bpry6a.HH O6p83LLbI JJIA
a) HaHOIMIMHA, TMpeicTaBjsonlas coO0Ol  0CaOuHyl0  MPOBEAEHHS UCTIBITAHUH.
FOPHYIO TOPOJY TMbIIEBUIHYID B CYXOM COCTOSIHUM M IJa- OLieHOUHBIMH TT0KA3aTeJISIMU CJIY>KUJIH pa3pyliatoliee Ha-

CTHYHYIO TPHU YBJA)KHEHUH COCTOMT M3 OJIHOTO WJM He- TIpsKEHHE TIPU PACTSKEHHUM M OTHOCHUTENbHOE YAJHHEHHE
CKOJIbKMX MaTepuasioB Tpynmbl Kaosunuta, MoHt™Mopuiio- (no FOCT 17370—71) u xospcumuent tpenust (no I'OCT
HUTA WJIM J1P. CJOMCTBIX amomocuankatoB. Coctas, % mac.:  11012—69).
Si0,—47.0, Al,0,—39.0, H,0 —14.0. Pe3yaibTatbl M UX 06CYXKIEHHE
6) motopHoe Mmacio SAESW30: KuHemaTHueckasi Bsi3- B rtabs. 2 npuBeneHbl pe3dyabTaThl HCTBITAHWH HAMoJ-
koetb nipu 100°C 710 mm2/C, Temmnepatypa BCMbILIKK (B OT-  HEHHBIX KOMIO3HLMOHHBIX MATePHAJIOB, MOJyYeHHbIX Ha OC-
kpeitom turie) 180—182 °C, TtemmepaTypa 3acTbiBaHHsi — HOBE MOJIMITHJIEHOB C HAHOMIMHBI H MOTOPHOTrO Macia (Tpu
—33—34°C. Bbun cocTaB/ieHbl KOMIO3HIMKA C MCMONb30BA-  MX PA3JIHUHBIX MACCOBBIX COOTHOLIEHHUSIX).
nuem B Kadecrse mMatpuil [I9HIT (nan [TDBIT) u pasanunbix Kak Bunno u3 Tabj. 2, BK/IIOYEHHE B COCTAB MOJMITHIIE-
KOJIMUECTB HanoJiHuTess (inHOH) W Macia SAESW30 (Bbl-  HOBOH MaTpHIbl HAHOPA3MEPHBIX WIMH H MOTOPHOTO MacJa
MOJIHSIONIET0  POJib CTPYKTYpHOTO myiacThdukatopa). O6- (¢ Baskoctbio ~10 Ma/c) mosBosisieT cosjnaTh KOMIO3HIIM-
pasiibl TOTOBWJIMCH HA TFOPSYMX BasibllaX MPH TeMIepaType  OHHbIH HaMoJHEHHbIH MaTepuas ¢ BBICOKMMH [POYHOCT-
180 °C u npomoskuTenbHocTH 8— 10 MUH. HBIMH ¥ aHTU(PUKIIMOHHLIMU CBOHUCTBaMH. [Ipu ucnosb3o-
BhauaJie noJiMMepHyio MaTpHlly pacrliaB/siid Ha BaJsiblliaX, BaHUM B KOMMO3ULMHK ToJibKo [TDBIT HanmosHuTens (rinHb)
B Heé BBOJIWJIM HAMOJHUTEb (IJIMHY) B KOJMUECTBE OT O JI0  He yAaeTcs JOCTHUb JIOCTATOYHO HU3KOTO 3HAUYEHUs KO3(PPHu-
25%, a 3aTem muacTuduuupylomii KomnoneHnt 1—3% cma-  uuenTa Tpenus. Tak, pH MCMBLITAHHH OTBEPKACHHOI KOMIIO-
3oyHoro mMotopHoro macia SAESW30. [oToBsaT 00pasiibl H 3MIMH, COCTOSIIIEH H3 75% T19BI1 u 25% HaHOMIMHLI, KO-
6e3 macs1a. Macca nepemerunBaJgach 10 OAHOPOAHON Macchl U 3 duuMeHT TpeHus coctasJsieT 0.42, To 10CTaTOYHO BBECTH
C TMIOMOLLBIO CHeLHaIbHBIX HOXKel cockab/uBaiach ¢ BalkoB.  Bcero 1% MOTOpPHOTO Mac/a, YToObl YyMEeHbLIHTh Ko(QH-
Janee nosvmepHblit KoMNo3utT (B KosuuectBe 30 r) mome-  uueHT TpeHus jao 0.24.
1aad B rpecc ¢opMy M TPOBOJAMJIN MPECCOBaHUE TPH JIaB-

Tabnuua 2. Pe3ynbTaTbl UCABITAHMIA KOMNO3ULMA.

OTHOCH- Mokasatenb
Pa3pywa- Koag-
TenbHoe TEKy4YecTu
CooTHOLIEHME KOMNOHEHTOB, %Macc. loujee Hanps- uyment
weHve, MMa VyANuHeHue, pacnnasa, TpeHus
% r/10muH
M3BM: HaHOrNMHA: MOTOPHOE Macno
75:25:0 25.3 15.0 11.8 0.42
85:15:0 27.6 20.0 14.3 0.37
73:26:1 25.5 25.0 9.5 0.24
72:25:3 27.2 45.0 12.7 0.18
83:15:2 29.8 70.0 16.4 019
94:5:1 31.8 150190? 9.7 032
M3HM: HaHOrMHA: MOTOPHOE MACNo
75:25:0 12.5 20 7.2 0.24
73:25:2 15.9 50 8.6 0.14
69:27:4 13.3 25 7.7 0.21
83:15:2 16.9 75 5.8 0.16
95.5:4:0.5 15.7 220? 2.2 0.22
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B cayuae ncnosnb3oBanus B kKauectBe matpuilbl [TDHIT
(95.5%), nanormuubl (4%) u Beero 0.5% macna, 4ToGLI
MOJIyYUTh KOMITO3ULIHOHHBIE Matepuas ¢ Ko3(pQPUIHEHTOM
tpenust 0.22 ¥ OTHOCHTEIbHBIM YAJIMHEHHEM TIPU PACTSKEHHH
220%. Haumenblnii ToKazaTte b H3HOca 06/afaeT KOMIIO-
3unms, cocrostimas us 73 % I[1HI, 25% rmunsl 1 2% Mo-
TOPHOTO Macsia: Ko3((HUIHMEHT TpeHHsl TPH 3STOM MHHH-
masibhblil 0.14. Tlo Besimurbam paspyiiatoiero HarpsiKeHust

Jlurepatypa:

o6pasia, cocrapjeHHble Ha ocHoBe [IIBII. npeBocxoasT Ta-
KOBbIe, roJiydeHHble Ha ocHoBe [TDHIT.

Takum o6pasom, MOAUPULKMPYST CBOHCTBA MPOMBIIIICHHBIX
MOJIMITUIEHOB JICIIEBbIMU  HEOPraHWUECKUMH J100aBKaMH,
MOKHO CO3/IaTh KOMIO3ULMOHHbIE MaTepHalibl, 06Jaatolme
BBICOKUMH TPOYHOCTHBIMH M aHTH(PPUKIHMOHHBIMU CBOH-
crBamu. Mcrnosib3oBanre B KauecTBe HAIOJHHUTEJST TVIMH 110~
BBILLIAET TAKXKE X OPHECTOHKOCTb.

1. Tmowmunckuii, M. B., Xomuenko C.A., [Tono B. O. //Yenexu xumun, 2013. T. 82. Ne 1. c. 48—76.
2. Tlacryxos, A.B., JlaBankos B.A., Jly6enuora K. M. //}KypHaJI tusnueckon xumun, 2013. T. 87. Ne 10. c¢. 1721—

1727.

3. Tlowmoraiino, A. J1. // Yenexu xumun, 1997. T. 66. Ne 8. ¢. 750—791.
4. Asnees, B.B., Co6oses I.T1. //Matepuaiibl HayuHo-1ipaKkTHUeCKOl KoHbepeHiuu « CocTosiHUe H epCHeKTHBbI Pas-
BUTHST MALIHHOCTPOEHHSI B MPOM3BOACTRE U NepepaboTke miactmace». Mocksa, nan. HUMTI macc. 2001, c. 42—45.

5. Tlar. 2181128. Poccusi, MITK7C 0875/16, 2002.

0co6eHHOCTM 06e3B0OXXMBAHUA KPUCTANNOrMAPATOB B MUKPOBOIHOBOM None
Ha NnpuMepe MeaHOro Kynopoca

Hu3oB Bacunuit AnekcaHnpoBuy, KAHAMAAT TEXHUYECKUX HaYK, AOLEHT;

AiicaytoBa KpuctuHa AHaTonbeBHa, CTyLeHT
Ypanbckuit heaepanbHblil yHUuBepCUTET UMeHu nepsoro Mpesuaenta Poccun B. H. Enbumna (r. Ekatepun6ypr)

O}lHVlM M3 MPUMEPOB, TIe pelieHre 3a1aud 00e3BOKH-
BaHHSl KPUCTAJJIOTHAPATOB HMEET IpaKTHYecKoe 3Ha-
ueHue, sIBJSIETCS IPOU3BOJICTBO MEJIHOTO Kyrnopoca. MeHbli
KyTopoC HaXOAWUT LIHPOKOE TMPUMEHEHHE B TPOMBILIIEH-
HOCTH U CeIbCKOM X03s1HcTBE. [ TATUBOHDBINH KPUCTANIOTUAPAT
cyabdata menn CuSO, - SH,O (XaJbKOHTHT), Ha3blBaeMblh
MEJIHBIM (CHHHM) KyropocoM, o6pa3yeT aCMMMETPHUHbIE sip-
KO-CHHHE KPHUCTaJ/Ibl TPUKIUHOIPUYECKOH CUCTEMBI C M1J10T-
Hoctblo 2,29 r/emd. Ipu narpesannu (110°) on nepexoauT B
TPEXBOJHBIN (roJiyOOro 1BeTa) U OJHOBOJIHBIN (Gesioro 1BeTa)
cyabdat Meau. Boite 258 “C o6pasyercs 6e3BOIHbIH CybghaT
Memu Gesloro 11BeTa, CHUJLHO THApocKonuuHbid. [Tpu 819—
860 °C CuSO, pasnaraercs Mo peakiyu:

CuSO, = SO4+ CuO - CuSO,

a npu 897—934 °C nosiHoctbto puccounnpyet Ha CuO u
SO;. [1pu 06bIUHON TeMTepaType KPUCTaJlIbl MEIHOTO KyMo-
poca Ha Bo3yxe He BbiBeTpUBatOTCS. OH CIIy’KUT HCXOIHBIM
MartepuasoM JJisi TPOU3BOJICTBA PA3JIMUHbIX coiell Menn [2].

Tepmoo6paboTka KpHUCTaIOTHAPATOB HCTOJb3YeTCs st
TMOJIydeHHs1 CoJIel C MEHbILMM Colep:KaHneM BJar. bosbiias
JIOTIONIHUTeNIbHAsST HarpysKa no Boje (CuSO, « 5H,O) uHorna
ABJSICTCS HexkeaaTelbHOH. [1oaToMy BO3HMKAIOT BOMPOCHI,
CBfI3aHHbIE C TOBBILIEHHEM COJIEPXKAHUS OCHOBHOTO Bellle-
CTBA. Yla/leHHe 4acTH BOAbl NpeAcTaBJsieT coOOH IpaKTH-
yecKH 3HaUMMYIo 3a1auy. Kak mpaBu/io mpUMeHsIIOTCS] METO/bI,
CBSI3aHHBIE C UCIIOJIL30BAHUEM TEIJIONEpeayl 1 APYTUX KOH-
BEKTHBHbIX METOJIOB TeI/J1000MEHa.

Pa3BuTHe ecTecTBeHHbIX Hayk, OlUpalolleecs, Ha cylle-
CTBEHHOE pacClIMpeHHe TeXHUYECKMX BO3MOXKHOCTEH MpoBe-
JIeHUsl MCCJIeIOBAHUK, KOTOpoe HaOJI0AAeTCsl B TOC/ENHHE
JICCATUIIETHS, A TAKKE TECHOE TeperieTeHUe JOCTHKEHUH
XUMHH, (PU3UKH, OHOJOTHH M APYrHX oOJacTell ecTecTBO3-
HaHUsI TPUBEJIH K TOMY, UTO BO BTOPO# 1osioBHHe XX BeKa 1o-
SIBUJIMCh TaKhe HOBble 06JIaCTH XUMHUH, KaK Jia3epHas XUMHs,
MJ1a3MOXHUMHs1, (POTOXMMHUSI, XMMHST BBICOKHX JIaBJIE€HHH, Mexa-
Hoxumusl. B nocnennue 20 jietT K HUM MPUCOEIMHUIACL U MU-
KpPOBOJIHOBAst Xumust [1].

MHUKpPOBOJIHOBAasi XUMHSI BO3HUKJA Ha CTbiKe (DU3HKH H
xumnH. OHa BKJIOUaeT XMMHUYeCKHe TpeBpallleHust ¢ yda-
CTHEM TBEPHABIX JM3JIEKTPUKOB H KHIKOCTEH, CBsI3aHHbIE C
UCIOJIb30BAaHHEM HEPIMH MHKPOBOJIHOBOTO MOJISI WJIM, KaK
ObJIO MPUHATO TOBOPUTb paHee, CBEPXBbICOKOYACTOTHOTO
noJist, To ectb CBY usnyuenus. boiio o6HapyxeHo, 4To MU-
KpoBosiHOBoe (MB) nayuenne crnoco6HO B IECATKH U COTHH
pa3 yCKopsiTb MHOTHE XMMHMYeCKHe peakiiiM, BbI3bIBaTb Obl-
CTPbIHl OOBEMHBIN HArPEB »KUJKHX U TBEPIbIX 06pasloB, 3d-
(heKTUBHO (OBICTPO U MOJHOCTBIO ) YAAATD BJAry U3 TBEPbIX,
B TOM YMCJI€ M BBICOKOTIOPUCTBIX MaTepHaloB, MOIHMHUIIUPO-
BaTh CBOMCTBA Pa3JjiMuHbIX cOpOeHTOB [ 1].

Cneuunduka paboThl ¢ COJIAMH MOBBILLIEHHOH YMCTOTHI TPE -
OyeT UCKJ/IOYEHHST BO3MOXKHOCTH KOHTAKTA C JIIOOLIMH TeIJI0-
HOCHTEJISIMH C LIeJIbIO MPELOTBPALLEHUS UX 3arpsiI3HEHHUs], I1bl-
JIEHHUs1, OTPULATEJLHOIO BO3AEHCTBUSI HA 0O6C/TYKHBAIOLLMH
nepcoHas H MHOTHX JPYruX HexKesaTesbHbIX mpoueccoB. He-
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nosib3oBanre CBY sHepruu B 3TOM CMbIC/Ie TIpeICTaBJIsIET
GOJIbLINE TIePCTIEKTUBDIL:
— BpeMsl CyLIKH 3HAYUTEJIbHO COKPALIAETCs;
— YMeHblIaeTcs PACXOJL SHEPTHHU, T. K. MarHETPOHbI pabo-
TatoT ¢ Boicokum KITJT
— OTCYTCTBYeT 3arpsi3HeHHe MaTepuana
— BBICOKasl ylesNbHasi MPOM3BOAUTENLHOCT 000PYIO-
BaHHUs1
— TPOCTOE yIpaBJieHHe B aBTOMATHIECKOM pPeXKuMe
— yJlydllleHHe CAaHUTAPHO-THIMEHUYECKUX YCJIOBUE TPy/1a
B nccnenoBanusix ucnosb3oBasack MHKPOBOJMHOBAsT Obl-
TOBast Mevb, MyesbHast 1edb, KepaMHuecKue MOAI0KKH, MH-
poMeTp ¥ TpH 06pasiia MpoayKTa.
1. mnepsblit o6pasen; — kpucraaibl CuSO,+5H,0,
paamep kpucrasion 0,15 mm,
2. Broporo6paser; — ToBapHbIinpoaykr CuSO, « 5H,0,
paamep kpucraios 0,3—0,4 mm,
3. Tpern#i obpageny — CuSO,+5H,0, pasmep kpu-
crasoB GoJiee 2 MM.

V, T/MHH

}

2,31

0.92

0.40

Taxoit xapakrep 06pasiioB Obl MoA06PaH AJIst TOTO, YTOObI
U3YYHUTb OCOOEHHOCTH 00e3BOXKMBAaHHSI B MHKPOBOJHOBOM
noJie.

Kaxnpiii o6paselr nojpeprascst 06e3BOKHUBAHUIO T10CTa-
JMIHO, TIPU 3TOM OTCJEKHMBAJIOCh, KaK MEHSJICh Macca H
Temneparypa coJid. KoHTpoJib TeMnepaTypbl OCYLLIECTBIISIETCS
C OMOLLBIO MTUPOMETPA.

Pa6ora npoBojuiach Ha HHTEHCHBHOCTH H3JtydeHust 350—
400 Br B umnysbcHoM pexkume. Pexkum o6paGoTKu BblIep-
JKUBAJICA WIECHTHUHBIN Uil BceX TPEX 00paslioB MPH HX OJU-
HaKoBOH Macce. Bpemst oHoro 1k/1a npedbIBaHUsT MPOYKTa
B CBY neuu cocraBssizio 3 MUHYTbL. JlJisi cpaBHEHHST U A/1s
OLIEHKH JIOCTHraeMbIX pe3yJibTaToB Bce TpH o0paslia Mpoka-
JIMBAJIUCh B 0OBIYHON My(esIbHOMN MeuH 10 MOCTOSHHOTO Beca
npu temneparype 370 °C.

CKopocTb CyIIKH OlleHHBaJjach Mo yOblIM Macchl. B pe-
3yJbTaTe SKCMEpHUMeHTa ToJyueHa 3aBUCUMOCTb U3MEHEeHH s
yOBUIM Macchl B IIUKJIAX OT KPYMHOCTH MCXOIHBIX 00PA3IOB.
PesyisibraThl npejicTaB/eHbl Ha PUCYHKE.

KPHCTAIUIOR, MM

Puc. 1. KpuBas 3aBUCUMOCTU CKOPOCTM 06€3BOXKMBAHMA MEAHOrO KYNopoca OT pasmMepa KpUCTansioB

YceranoBiieHa 3aBUCUMOCTb CKOPOCTH CYLLKH OT KPYITHOCTH,
NpH 3TOM MaKCHMaJibHasi CKOPOCTb CyLIKH HabJo1aeTcst s
60oJ1ee KPYMHbIX KPUCTAJIJIOB MEIHOTO Kyropoca.

[Ipu o6paboTKe KpUCTaIJIOB C paaMepom HoJiee IBYX MUJI -
JIMMETPOB B CeUueHUH HaOJIONANNCh MEeCTHbIE TeperpeBbl pe-
AKUMOHHOTO 00beMa BIUIOTH 0 pacKasbiBaHHs MOJIOKEK.

Jlutepatypa:

OntumMaJsibHOH KPYMHOCTbIO UCXOAHBIX KPUCTAJLIOB JUlsl obe-
3BoxkuBanus B CBY nosie cienyer npusHaTh pa3mep Kpu-
crajioB Ha ypoHe 0,3—0,4 Mm. DToMy pasmepy COOTBET-
CTBYET I0OCTaTOYHO BbICOKAsl CKOPOCTb CYLIKH U UCKJI0YAIOTCS]
MECTHbIE [1eperpeBbl.

1. Bepnonocos, C.C., Bepronocosa JI.T., 3uamenckas M. B. MHKPOBO/IHOBOE H3JydeHHe B XHMUUECKOH mpakTHKe //

Xum. texnosiorus. 2000. Ne 3. ¢. 2—8.

2. https://ru. wikipedia. org/wiki/ %DO0%A1%D1%83%D0%BB %D1%8C %D1 %84 %D0%B0%D1 %82_

%D0%BC %D0%B5 %D0 %B4 %D0 %B8 (II)
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I deKkT moaupULUPOBAHMA LLEONNTA TUNA NEHTACcKMNA 6opom
B peaKkuuu MeTUIUPOBaHUA 3TUNOEH30Na

Immunosa CaHam Paxpap roisbl, aCNUpaHT;
laxpamaHoBs Tanex OppyxaH Orbl, LOKTOPAHT;
MaxmygoBsa HatasaH M6parum rbi3bl, JOKTOPAHT;
Mamepos CabuT 3106 Orbl, LOKTOP XMMUYECKUX HAYK, Npodeccop;

AxmepnoB Inbaap Wca ornbl, LOKTOP XMMUYECKUX HayK, npodeccop, 3aBeaytolnin kadenpoii
BakuHckuit rocypapcTBeHHblit yHuBepcuTeT (AsepbanaxaH)

Hayuenol ¢husuko-xumuueckue u kamaiumuueckue ceoticmsa H-yrompacura, moouguuuposanHoeco 60pom 8 me-
muauposaruu smuibensora. [llokazano, umo 8 peayromame xumuueckoeo moouguyuposanus H-yrempacura 6opom
NPOUCXOOUM CYUeCMBeHHOe YMeHbUeHIe KOHYEeHMPAYUL CUAbHbLX OPeHCMed08CKUX KUCAONHbIX UEeHMPOs8 1 adcop-
OUUOHHOLL EMKOCTILL YEOAUMO8, UMO U 00YCAABAUBACITL NOBLLUEHUE CCACKMUBHOCINU KAMAAUSAMOPA NO MN-3MUAMO-

AYony.

Karouesole caosa: yeoaumn muna yavmpacuia, MO()LL(Z)LZL{LLIDOBQHLLE, memuaiuposarue, 3mu/1681-t30/l, n-amuamao-

AYON

POLYKTbl METHJIMPOBAHUS 3THI0EH30Ja T1- U M- 3THJ-

TostyoJibl (DT), NpUMEHSIOT Uit MOJYyUYeHHsT METHJICTH-
posioB [1—2]. TTosiMmepbl Ha OCHOBEe MOCJENIHUX 00JaAI0T
PSIOM TTPEUMYILIECTB 110 CPABHEHUIO C TIOJUCTPOJIOM: 0oJiee
HM3KOW TJIOTHOCTbIO 00Jiee BBLICOKOH TeMmepaTypHOH cre-
kJaoBaHus U T. 1 [3]. TpaauiyoHHble KMCIOTHbIE KaTasin3a-
topbl Tna (AlCl; - HCI), ucrnosib3yemble B MPOMBbILIJIEHHbBIX
npoueccax ajJKUJIMPOBAHUA aJKMIAPOMATHUECKHX YIIEBO-
JIOPOJIoB  [4] UMEIOT CyllleCTBeHHble HEAO0CTaTKH (KOppo3us
annaparypbl, GOJIbLIOH PAcXojl KaTaju3aTopa, 3arpsi3HeHHe
OKpyzKalolled cpesbl U T. A.). [1pn ucnonb3oBaHuu 3THX Ka-
TaNM3aTopoB 06pasyeTcst GobIIoe KoanuecTBo (0koso 11 %)
0-3TUJITOJIYOJ1a, KOTOPBI KpaiiHe HexkesaTesIeH, TaK KakK Mpu
JIETHIIPUPOBAHUK OH MOKET LIMKJIM30BAThCsA ¢ 00pa3oBaHueM
VHIEHA M HHIMEeHa YXyAllaloluX KayecTBo noJjumepa. Co-
3l1aHHE PETHOCEJEKTHBHBIX TeTEPOreHHbIX KaTaJlH3aTopoB
JUIst TIpoliecca aJIKUJIMPOBaHUS aJIKUJIapOMaTHIECKHX YIJIeBO-
JIOPOJIOB HACBILLIEHHBIMHU OJIHOATOMHBIMHU criuptamu C; — C,
SIBJISIETCSl OIHMM M3 Ba)KHEHLIMX HanpaBJ/eHUH B opraHuye-
CKOM KaTaJuse.

[Tocnentue rojbl BhICOKOKpeMHO3eMHble 11e0uThl ( BK)
THIA MEHTACKJ/Ia LIMPOKO HUCIOJIB3YIOTCH KAaK MEPCIeKTHUBHbIE
KaTaJM3aTopbl Jist MOJIydeHUs rnapasaMellleHHbIX aJKuIapo-
MaTHUECKHUX YIJIEBOJOPONOB [H, 6]. OJHUM H3 BO3MOXKHbBIX
nyTedl H3MEHEHHs] KaTaJMTHUYECKHX M MOJIEKYJ/SIPHO-CH-
TOBbBIX CBOICTB LICOJIUTOB SIBJISIETCS HAMPABJAEHHOE PEryJnpo-
BaHHe MOp ¥ MOAMMUIIMPOBAHHE KMCIOTHBIX LEHTPOB MyTEM
ynajeHusi HauboJiee CUJbHBIX KUCJOTHBIX LIEHTPOB M H3Me-
HeHust UX npupoasl |7, 8]. B pabore |5, 8] mokasano, 4to Mo-
quduimpoanne BK-1ieosntoB coenunenusimu 6opa, doc-
thopa, Maruusi U1 KpeMHHs OKa3bIBAET Napa- OpHeHTHpYoLLee
BJUSIHHE HA €r0 aKTHMBHOCTb B peakUMsX aJKHIUPOBAHUS H
JIUCTIPOTIOPIIMOHUPOBAHUS  AJIKHIAPOMATHUECKHX  YIJIEBO-
noponoB. [6, 9—11]. B ¢BA3u ¢ a1UM B HacTosllell padore
M3y4eHO BJIUSIHUE MOAU(UIMPOBAHUS 11€0JHUTA THTA YJIbTPA-
cu1a ¢ 60poM Ha ero (PU3MKO-XUMHYECKHEe U KaTaJuTHUECKHE
CBOHCTBA B peaklMd METUJIMPOBAHHUS ITHIOEH301a.

AKcnepuMeHTalbHast 4acTb.

J71s1 uccsieoBaHusi HCMOJb30BAJM LI€OJIUT THIIA YJbTpa-
cuna ¢ MosbHbIM oTHoenneM SiO,/Al,0,=61, Kotopblii
nyTeM HOHHOTO o6MeHa nepesoauan B NH,- dopmy no me-
TOJIMKE, onucaHHoi paHee [8]. H-dopmy teonura nogyuanu
TepMuueckuM paasoxkenreM NH,-popmbl pu 500°C B Te-
uyenue 4 4. Karanusaropsl, Moauduurposantbie 1,0—5,0
mac % 6GopoM, noayuanu nponutkoil H-dopm ueonunra pac-
TBOpoM opro6opHoit kucaotsl npu 80°C B Tevenue 6 4. O6-
pasiibl CyLINJN HA BO3yXe B Tedenue 16 u, 3arem 4 4. B cy-
mwuabHoM 1Kady npu 110°C u, HakoHel, npokanauBain 4
u. B MydenbHoi neun npu 550°C. [lis uccienoBaHus Ka-
TaJIM3aTOPOB MPUMEHSIM XUMHYECKUI, PeHTreH0(as3oBbIil
U afcopOLUUOHHBbIA MeTofibl aHa/u3a. KucaoTHble cBoiCTBa
MOAU(DUIIHPOBAHHBIX LEOJUTOB H3ydasd METOIOM TEePMOJIE-
copOLMN aMMHaKa Mo MEeTO/IMKe, ofucaHHol B padore [11]
OnbITE MPOBOANIHN HA YCTAHOBKE MPOTOYHOTO THTA CO CTa-
[IMOHAPHBIM CJI0eM KaTajuaatopa o6beMoM 4 cM? B peak-
TOpE WJleasIbHOTO BbITECHEHHsI TIPU aTMOC(EPHOM JaBJIeHHH
B MPUCYTCTBUM BOjlOpojia B uHTepBaje Temiepatyp 300—
400 °C, o6beMHOI CKOPOCTH Nofaun cbipbst lu~!. mpu
moJsibHoM oTHouienun C;Hg: C,H;OH: H,, paBHom 2:1:2.
AHann3 TPOAYKTOB peaKIMH OCYIIECTBJASIN C TIOMOIIBIO
xpomatorpacun [8].

B ra6ui. 1 npuBeeHbl 1aHHbIE 0 AKTUBHOCTH U CEJIEKTHB-
Hoctd H-ynbrpacwiia B peakiuu MeTHJIHPOBAHHUST STHIOEH-
3osia. (9b) Temnepatypa peakinu Mano okasblBaJa BJHSIHHE
Ha KOHBEPCHIO CIMpTa, KOTopasi cocTabsia 86.5—97.1%,
KOHBepcHsl DB Bospacrana ¢ yBeJHYCHHEM TeMIEpaTypbl
¢ 31.5 no 48.1 mac. %. [Tomnmo GeHszosa u STUJITOJYOJIOB
(3T) B yrieBosOPOMHOK YaCTH KaTasu3ata 0OHAPYKEHbI Ta-
3000pasHble W KujaKUe ajudaruyeckue yraesonopoasl Cg,,
TOJIYOJ1, KCUJIO0JIbI, TpuMeTU16eH30/0bl (TMB) u nnstunben-
3osibl (DIB). C nosbilienneM Temneparypsl peakuuu ¢ 3000
C 1o 400°C npoucxomuT yBeanueHHe BbIXojla MOGOUYHbBIX MPO-
JIYKTOB M CHH:KeHHe cejieKTHBHOCTH 1o n-IT ¢ 36.1 % 110
29.7 %.
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Kaxk Bunno us puc. 1 u tabur. 2 momucunppoanue H-yib-

TpacuJia 60pOM [PUBOJUT K CYUECTBEHHOMY H3MEHEHHIO

KaTaJIUTHYEeCKHUX H (bl/ISI/IKO-XI/IMl/IL{GCKI/IX CBOHCTBA Kara-

JIU3aTOPOB: CHHMKAETCA MX aKTHMBHOCTb B PeaKLMsX aJKHJIH-
pOBaHMs U IMCIPONOPLUHOHUPOBAHUS ITHI0EH30J1a U BO3pac-
TaeT ceJIeKTUBHOCTL o6pasoBanust 11-IT.

Tabnuua 1. CocTaB NPOAYKTOB aNKUAMPOBAHMA 3TUNGEH30J1a METAHOJIOM
Ha H- n moaucduumupoBaHHbix hopmax ynbTpacuna

o KouBepcusa, % CeneKTMBHOCTb NO NPOAYKTaM B KaTtanusare, % o
0 I R R S|z : 5
5 8 5 3 S = = °c | 85| S < v £

= E = Lo = i x 8
300 31.5 86.5 6.3 4.1 24.7 39.0 4.8 9.5 4,1 7.3 36.1
H-yC' 350 44,6 92.1 | 7.6 5.6 18,4 33.5 5.7 | 10.2 5.2 | 11.1 32.1
400 48,1 97.1 | 8.3 6.0 16.6 33.3 6.0 10.7 5.4 | 12.6 29,7
1% B-H-YC 300 28,2 84.7 | 5.8 3.8 31,2 77.0 4.2 8.5 3.2 6.2 43,1
350 32,7 91.3 6.0 4.3 27.6 37.6 4.6 6.0 3.5 6.7 39,5
39%B-H-YC 300 19,2 84.2 5.4 3.5 45,2 25,8 3.8 8.2 2.9 5.2 60,4
350 24.1 91.2 5.6 3.1 42,1 27,5 4.1 8.7 3.1 5.7 57,1
5%B-H-VYC 300 11.6 83.4 | 4.9 2.9 56.9 17.6 2.8 7.9 2.5 4.5 72.7
350 18.7 92.1 5.1 3.2 51.8 20.9 2.9 5.1 2.9 4.9 67.8

H-YC’- H-ynbrpacun; APY'" — TMB+D2B

Hanpumep, npu 300°C yBesnueHre KoHIEHTpalKd Gopa
B H ynsrpacune 10 3.0 Mac % NPUBOIMT K CHUXKEHHIO KOH-
Bepeun AB ¢ 31.5% 10 19.2 % 1 NOBbILIEHHIO CeNeKTUBHOCTH
¢ 36.1% no 60.4%. Haubosbluee Bo3pacTanue CeNEKTHB-
noctu 1o 1 —3IT (10 72.7 %) nocTHraercs Ha o6pasle coziep-

40t

30T

koHBepcust b mac%

xatm 5.0% Gopa. Onnako, na 3toM o6pasie npu 300°C
HabJ1i0/1aeTCsl pe3Koe CHIKeHue KoHBepcuu Db ¢ 31.5% no
11.6%. Ysennuenune xousepcuu B 10 17.9% (350°) ue-
CKOJIbKO CHWyKaeT cesleKTuHOCTb 110 n-9T (¢ 72.7% 10
67.8%).

1

9 '800\O
70 &

=

[e]

c

n

r 50 §
&

1 g
(0]

'30§
3 S B,mac %

KoHueHTpauus mogudukaTopa

Puc. 1. 3aBucumoctb konsepcum (1) 3b u cenektuBHocTH (2) no n-3T oT KOHUeHTPauuu 6opa

[IposiBiieHHe mapa-ceseKTHBHOCTH OGOPCOIEPIKAIINX Yilb-
TPACHJIOB MOXKeT OBbITb 0OYC/JOBJEHO YMEHBIIEHHEM CHJIBI
GPEHCTENOBCKUX U JIBIOCOBCKMX KHMCJOTHBIX LIEHTPOB B 11€0-
qute [5, 8], a Tak:Ke H3MEHEHHEM Pa3MepPOB KaHaJIOB CTPYK-
TYphl, CJIEI0BATENbHO, H aACOPOIHOHHO-/1ECOPOIMOHHBIX 1
TN PY3HOHHBIX XapaKTEPUCTHK KaTaaH3aTOPOB.

JleficTBUTENBHO, MOAMMHUIIMPOBAHHE COMPOBOXKAAETCS XH-
MHYECKHM B3aHMOJICHCTBHEM MOJM(HKATOPa C 1IEOJNUTOM,
YTO MPUBOJUT K BO3JEHCTBUIO MOAM(HKATOPA HA J10CTYITHOCTD

KaHaJIOB CTPYKTYPbl LEOJUTHBIX KaTaju3aTtopoB. IDTO TOJ-
TBeprKIaeTcs yMeHblIeHHeM COPOLIMOHHOH eMKOCTH 00pa3IloB
C yBeJIMUEeHHEeM COollepKaHusi B UX coctaBe 6opa (Tabul. 2).

l3meHeHre aKTHBHOCTH U TMapa-CeJIeKTHBHOCTH YJbTpa-
CHUJIOB TIpH €ro MOAU(HUIUPOBAHUU GOPOM BBIZBAHO TaAKMKe
M3MEHEHUEM KOHILIEHTPALMK M CHJIbl KUCJIOTHBIX 1I€HTPOB
(puc. 2).

M3 puc. 2 Buano, uto MK-crnekrpax umerores mosiock
3720 cm~!, KkoTopble oTHOcsITCS K cujoHasbHbiM  OH-
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Tabnuua 2. Apcop6uusa napoB BoAbl, H-rentaHa u 6exsona (cm3/r) Ha H-ynbTpacune, moauduumpoBaHHom 6opom

Lleonut CopepaHue 6opa, mac. |H,0 H-C,H CeHs
%
H-YC — 0,073 0,164 0,08
1% B-H-YC 1,0 0,063 0,152 0,068
3% B-H-YC 3,0 0,058 0,107 0,067
5%B-H-YC 5.0 0,054 0,072 0,053
| \\/_‘ L W
g =
o v,.cm”'—
M I P 4 L w10 1
3800 3700 3600 3500 1700 1600 1500 1400

a

6

Puc. 2. UK-cneKTpbl LeonntoB B 061acTn BaneHTHbIX Kone6anuit OH — rpynn Bakyymuposatue npu 500°C) (a):
1 nocne aagcop6bumu nupuauHa (6): 1 — H — VYC; 2-3% B — HYC

rpynnaM aHHOHHOTO THMa, 06JanaloudM ¢1a600CHOBHBIMH
cBoiictBamu. [7, 12], u nosoca 3610cm™!, KoTopasi oTHO-
cutes K MoctukoBoM OH-rpynnam u nposiBasieT CUJIbHOKHC-
JIOTHBIE cBo¥icTBa. [1pu ancopOUmMK MUPHAHHA B CIIEKTPE, T10-
spasitotest ogiochl 1630, 1548 u 1490 cm~!; oGHapyKeHa
noJsoca npu 3705¢Mm™!, KOTOPYIO MOXKHO TpHITUCATL KoJle-
6anusim OH-rpynn, csizanubix ¢ 6opom. [12]. Takue rpyn-
NMUPOBKK He 00/1afaloT CHJILHBIMH TMPOTOHO JIOHOPHBIMH
CBONCTBAMH, TaK KaK NPH B3aUMOJCHCTBHM ¢ HUMH P, ne Ha-
OJtofaeTcst obpagzoBaHue HoHa nupuanHus. Cyasd no MH-
TEHCHBHOCTH ToJI0Ck! Tornomiennst 3610 cm~! KosmyecTBO
B-uentpoB B MoauduupoBaHioM obpasie MeHblle, 4eM Ha
HemoaucduiMposaniom o6pasie. B MK-cnexkrpax momudu-
MpoBaHHOro obpaslie HaOMoAaeTCs yMeHblIeHHe HHTEH-
CUBHOCTH oJiockl 1548 e~ 1 1490 cm~! xapakrepuayioline
B-u B+L-ueHTpbl, 4To BEpOSITHO AIBJISIETCS OIHON U3 TPHYMH

Jlutepatypa:

M3MEHEHHUS KaTaJMTHUECKUX CBOHCTB LLEOJIMTOB, MOAHDHLIH-
poBaHHbLIX HOPOM.

Takum oGpasom, B pe3ysnbraTe XHMHUECKOrO MOAMDHIM-
poBanust H-ysbrpacusia G0poM MPOHUCXOMHUT CYLIECTBEHHOE
YMeHblICHHe KOHIIEHTPALIUH CHJIbHBIX KHCJIOTHBIX LEHTPOB H
a/1cOPOLIMOHHON €MKOCTH LIeOJINTOB, UTO U 00yC/1aB/IMBaALT 0~
BbILLIEHHE CEeJIEKTHBHOCTH KaTasu3atopa Mo n-3TH/ITOMyOdTy.

BoiBopl.

[Ipu xumuueckoM Momucuumpoanun H-ynsrpacuia
OOPHON KHCJIOTOH MPOUCXOAUT CYLLECTBEHHOE yMEHbLICHHE
KOHLIEHTPALMH CHIIbHBIX KUCJIOTHBIX LLEHTPOB M COPOLIMOHHO
eMKOCTH LeoJiMTa. B pesysnbrate B 1l€0JIMTE yMeHbLLIACTCS
MPOTOHHAST KUCJIOTHOCTb U HX aKTHBHOCTb B PEAKLIMH METHJIH-
poBaHHUsI, a TAKXKe HU3MeHsIIoTCsl AUPDY3HOHHbIE XapaKTepH-
CTUKH LCOJIMTOB, YTO U 0OYC/aBJMBAIOT MOBLILICHHE CEJIeK-
THBHOCTH KaTasiu3atopa Mo n-3TH/ITOJyOdly.

1. Camo, D. Croco6ul nostyuenus n-metusctipona // Shokubai. Catalyst, 1983. v. 25, Ne 3, p. 233—236.
2. dauconno, H.B., Meanosa M. ., PomanoBckuii b.B. Bo6biieBa M. C. DTunupoBaHue Tojiyos1a Ha 1€0JIUTaX THIA

nentacuia // Hedrexumus, 1989, 1. 29. Ne 6. C. 756.

3. Kaeding, W.W,, Young L.B. Para-methylstyrene // Chem. Technol, 1982, V. 12, Ne 9, p. 556—560.
4. Kaeding, W.W,, Chu C.-C., Young L.B. et. al. Selektive alkylation of toluene with methanol to produce para-xylene

//J. Catal, 1981, V.67, Ne 1, P 159—174.

5. Romannikov, V.N_, Ione K. G. Alkylation of aromatic on B-containing ZSM-5 Zeolites // Reakt. Kinet. Catal. Lett. —

1993. —v.51. — Ne |. — P 151 —154.

6. Nai, Y. Chen. Personal percpective of the development of para selective ZSM-5 // Ind. Eng. Chem. Res. — 2001. —

V. 40. — P. 4157—4161.
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8. Mawmenos, C.3., Axmenos J.U., Kepumsu ®. 111., Maxmynosa H. M Basinne conepkanusi dpocdopa Ha pU3MKO-XH-
MHUECKHE U KaTaJuTHUeCKHe cBolicTBa H-neHTacusia B peakiinu H30Mepu3aliii M-KCHI01a U METUJIHPOBAHUSA TOJy0 14
// KIIX. — 2006. — T. 79, — Bein. 10. — c. 1741—1743.

9. Bhandarkara, V., S. Bratia. Selektive formation of ethyltoluene by alkylation with ethanol over modified HZSM-5
zeolites // J. Catalysis — 1994. — V. 14. — P. 439—449.

10. Faramawy, S., El-Sabagh S. M., Al-Mehbad N.Y. Selective alkylation of toluene with methanol over P-modified
H-ZSM-5: effect of treatment with chromium and nickel // Reaction Kinetics and Catalysis, 1999, Volume (issue):
66 (2), p. 257—263.

11. Omenko, B. B. Pacuer cnekTpoB KUCIOTHOCTH KaTasn3aTopoB MO AaHHBIM TEPMONPOrPAMMHPOBAHHON JlecOpOLIUY aM-
waka // JK®X. 1997, 1. 71, Ne 4, c. 628—632.

12. Ky6acos, A.A., Kuraes JI.E., Kosnamesa E. M. CrpykTypa LEOJMTHBIX KaTaJu3aTOPOB THMA MEHTACHJ, MOIU(DH-
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bUOJIOT USA

OueHKa KOOpAMHALMOHHBIX cnocobHocTei aeten ¢ AN B Bo3pacte 10-12 ner,
3aHuMalowmxca ¢yréonom

Abacos Pyctam Fabun ornbl, MarucTpaHT;

Fopenuk Buktop BnagMmnpoBuy, KaHaMAAT BMONOTUYECKUX HAYK, AOLEHT
TonbATTUHCKUIA rOCyAApCTBEHHBIN yHUBepcuTeT (Camapckas 061.)

B cmamoe eosopumca 06 akmyarvHotl npobaeme adanmayuu K QUIULECKUM HASPY3KAM, 3aHAmul0 gymoora
demeii ¢ /L1 8 e. Toresmmu. Packpoimor npuuurol posjcderus demeti ¢ OAHHOL NAMOA0ULL, OMPANCeHA CIAMUCMUKA

8 eopode Ha cecOO0HAULHIL OeHb.

Karouesore cnosa: /I, demckuti yepebparonoii naparud, Torvammu, namoaoeuu, eUNOKCUL, AHMUMena, tUH-

dexyuu

X0 ceMbe XoueTcsi MMeTb 3710poBoro pebenka. [lo-

JKaslydl, He HalleTcsl poauTesied, KOTOpble He »KeJaju
Obl, YTOObI UX JETH ObIM KPEMKUMU, YMHBIMH U KPACHUBbLIMH,
uToObl B OY/ylLIIEM OHH CyMeJH 3aHSITh IOCTOHHOE MeCTO B 00-
utecte. Celuac HepeaKo Jaxe MPOBOJAATCS KOHKYPChI Ha ca-
MOTO KpacHBOro mJiajieHua [4].

Ho y HekoTopbIX ieTeli cpagy nocjie poKaeHHsi BO3HUKAIOT
6oJle3HeHHble U3MEHEHHUsT MbILIEYHOTO TOHYCA W PSL APYrHX
CUMIITOMOB, KOTOpbIE 3aTeM HAKJIAAbIBAIOT HEU3IIAAUMBIH OT-
MeyaToK Ha BCIO XKM3Hb peOeHKa (a BMOC/EICTBUH U B3pPOC-
JIOTO) U Ha >KH3Hb €ro poautesneil [4].

DTH sABJIEHUS] U3BECTHbBIHA aBCTPUHCKHUH Bpay U IICUX0JIOT 3HT-
myHz @pefin B kKoHile 90 — X TOJI0B MPOLIJIOTO CTOJIETHST 00b-
€[IMHUJ TI0/1 Ha3BaHUEM JETCKUI LepebpaJibHblil napaiuy. Mx
BUHOBHUKAMH ObIBAIOT HH(EKIUSA, aHTUTENa, HeMPABUJIbHbINI
pesyc — (haKkTop UJIH THIIOKCHST HOBOPOXKEHHBIX [2,4].

Knnnnueckast kapTuHa JeTckoro uepeOpajbHOro mnapa-
arda (JIUIT) pagnoo6pazua u BKJodaeT B ceGst He TOJIBKO
JIBUTaTesIbHble, peyeBble W CEHCOPHble PacCTPOHCTBA, HO H
creuudUyecKre HapyLeHUst SMOLMOHAILHO-BOJIEBOM chepbl
v JuuHocty [1].

Y Hac Bropo/ie TakxKe eCTh Takue eTH. B Hacrosiiiee Bpemst
HabJTI0IaeTCsT yBeTMUeHHe YiCa JeTell, porKAAIOINXCS C 1e-
pebpajibHOH NaTOJIOTHEH, TTPH STOM JIETCKHI 1iepeOpalibHbIi
napanuy 3aHUMaeT 1epBoe MeCTO B CTPYKTYpe JNETCKOH MH-
BAJIMHOCTH 110 HeBpoJiorHueckoMy npoduJto. Hacrora ero
nposieienuit gocruraer ot 5 g0 9 Ha 1000 HOBOPOKIEHHBIX
B pa3HbIX pernoHax Hatie# crpausl (mo gauusim JI. O. bana-
JisiHa 1 MexIyHapoJHOTO YHUBEpCUTETA CeMbH H peGeHKa
umenu Paysist Bannen6eprasa 1999 ron). B Tosbartu 3a 2016
roJ 4,5 THICAYH YeJOBEK CTaJM HHBAJHIAMH (9% W3 HUX —
| rpynna). Jlereii-unBanunos npubasusioch Ha 714 uenoBek

(npupoct Ha 8,6 %), a Bcero ux B TonbarTa 3356 ues., T. €.,
ec/d B UesioM HaceseHde TosbsTTH OT yucsaa Kutesei 06-
JIACTH COCTaBJISIET 0KOJIO 26 %, TO YHCJIO IeTeli- HHBAUIOB —
ot kosmuectBa ux B Camapckoit o6actu — 31,1 %. [puuem
MHBAJIUJHOCTb PE3KO OMOJIOJIMJIACh, B OCHOBHOM 3a CUeT 3a-
6osesanui LIHC, rne nososuna — sto JILIIT.

[IpHUyMHBI H3BECTHBI: KOJIOTHSI, CTPECCHI, HEMOJIHOLEHHOE
nutande U T. A. Ecan Gparb 4ucao geTeli-uHBaJIMIOB Npo-
MOPLMOHANBHO OT 001lleHd YMCJICHHOCTH AeTel Mo paioHam,
T0 Briepent Komcomounbekuil parion, 3ateM ABTO3aBOICKHI U
Ha nocsenHeM Mecre LlenTpasbhbiil. Takas craTucTuka mnoj-
TBEPKIAET, UTO B IABHbIE MPUUHHDI J€TCKOH MHBAJHIHOCTH
BBLIXOJAT NPOOGJEeMbl COLHA/IbHBIE, MCHXOJOTHYeCKHe, Koria
o6Lwas armocepa HaNpsKEHHOCTH, HeCTaOUIIBbHOCTH, MbsH-
CTBa, HAPKOMaHWH, BeH3a00JIeBAHUI, UYPE3MEPHOH IJIOT-
HOCTH MPOXKUBAHUS CO3/IAIOT MPEANOCHIIKH I BPOXKICHHbBIX
naroJioruit [5].

[naBHast npoGsiema peGEHKa ¢ OrpaHHYCHHBIMU BO3MOXK-
HOCTSIMH 3aKJ/l04aeTcsl B HAPYLUEHUH €ro CBSI3H ¢ MUPOM, B
orpaHU4eHHONH MOOMJILHOCTH, GEIHOCTH KOHTaKTOB CO CBEp-
CTHHKAMH M B3POC/bIMH, B OPAHUUEHHOM OOLIEHUH C MPH-
POJIO#, HEJIOCTYITHOCTH PSAJla KYJIbTYPHBIX LIEHHOCTEH, a HHOTIA
1 3jleMeHTapHoro obpasoBanus [3,1].

OcHoBHoe uccseoBane OyaeT HampaBJeHa Ha OLEHKY
KOOp/IMHAIIMOHHBIX crioco6HocTer netert JILIT B BozpacTHoi
kareropuu 10—12 ser.

B xone uccnenosanus yuacrsopasio 10 pereit JILIIT (masn-
UMKH ), U3 KOTOPBIX OblIM ¢(hOPMUPOBAHBI JIBE TPYTIIIbI, IEPBasi
IKCIEepUMEHTa/IbHAsA, BTOpasi KOHTPOJIbHAS, MO D 4eJoBeK
B Kaxx10il. Konrposbhas rpynna gerett JLIT 3aHumasnacs 2
pasa B Hejiesito 0OBIYHOM MporpamMMoit 1o gytooay. B skcre-
pumenTasbHoi rpynre getu JILIIT rakxke o6ydanucs gyr6ody,
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TOJIbKO ObLJI0 100aBJIEHO ellle OJIHO 3aHATHE, KOTOPOE AJHJI0ChH
45 MHUHYT, U aKLeHT ObUI CllelaH Ha yIpayKHEeHUsIX KOOPAHHA-
LIMOHHBIX CITOCOOHOCTSIX.

[lepen Haua oM HCC/IEIOBAHUS Mbl MCTTOJIb30BAJIH MATH T -
croB COIT nis onpeneneHnst ypoBHS KOOPAMHALIMOHHBIX CMO-
COOHOCTeH:

TecrupoBanue crenpanbHOR (hU3NYECKOH TMOITOTOBKH
(CPIT) y nereir AT

1) BeneHue Msiua 3MEHKOH, CUJILHON HOTOM (Ha BpeMsi );

2) 4eJHOUHBIH Oer ¢ BeleHHEM Msiua CUJILHOW HOroH 3
x10 ™ (Ha Bpems);

3) BeaeHHUs Mstda no npsiMoit Mexkay Hor 10 M (Ha Bpemst);

4) BejileHHe TEHHUCHOTO Msua Mo NPsIMO O M (Ha BpeMms );

5) uacrora jiBu:kenuil uepes 10 duriek (Ha Bpemst).

Cratuctuka onpeJeseHdil Oblia MpoBeieHa MEeTOJUKOH
JIOCTOBEPHOCTH paznuuii o t — kputepuio CTbloaeHTa.

Komnieke ympakHeHHH Ha CreluasbHOH JeceHKe sl
OLIEHKHM KOOpAMHAUMOHHBIX crioco6Hocter aeteil JILIIT Ha 3
3aHsiTHeM dyToosa

l. Yacrora nBuKeHH# JIMIIOM BIiepejl (MonacTb npaBoi
HOro#l BOBHYTPb KBajparta, Mocje 3TOro JieBOH HOrol BOB-

HYTPb BIEPE/IM CTOSILLIETO KBaJpaTa U Tak B KaxK/bli KBajapaT,
3 1oj1xo/1a), rnocJie uero He 60JiblLIOE yeKopeHre 6e3 Msiya S M;

2. Yacrora jBH:KEHHI JIMIIOM Briepes (criepBa Momnactb
NPaBOH HOTOH B KBAApAT MOTOM JIEBOH HOrOH BOBHYTPb TOTO
JKe KBajlpata M Tak B KaxK/bli KBaapaT 3 Moaxoja), nocsie
ITOTO MOA0GPATh MsIU U ¢/le1aTh BeleH e BIIEpen  M;

3. Yacrora aBuxKeHHH npaBbiM GOKOM (criepBa nomnactb
npaBoi HOroH B KBaJpaT MOTOM JieBOH HOrOH BOBHYTPb TOTO
JKe KBajpata M Tak B Kaxk/Ibld KBaJIpaT 3 TMOJX0/a), 1ocje
9TOro NofoOpaTh MY, CAeJaTh BeJleHHEe 3MEHKOH U 00bIrpaTh
D KOHYCOB;

4. Yacrora nBHKEeHUH JieBbIM OOKOM (crepBa nomnactb
JIEBOI HOTOH B KBalpaT MOTOM [PaBOK HOrOW BOBHYTPb TOTO
JKe KBajpata M Tak B Kaxk/bli KBaapaT 3 1oaxona), nocie
9TOTO Mo06PaTh M54 ¥ 3MEUKOH POUTH MKy (DUILIEK;

5. TIpbRKOK Ha JBYX HOTax B KaXK/blil KBAJPaT U B KOHILE
noao6path Msid, H COOTBETCTBEHHO C/E/ATh BEIeHHE CHIILHOM
HOTO MO TPSIMOH D M.

B xozme wuccienoBaHusl TPHUBEIEHbl PE3yJbTaThl TECTOB
crnetnasibHol usudeckoi noarorosku (CPIT) y nereir JILITT
(trabsuua 1), (tabmuna 2).

Ta6bnuua 1. KoHTponbHas rpynna

Ne TecTupoBaHue cneymanbHon hUsn4eCKon NOAroTOBKM. [lo akcnepumeHTa | lMocne akcnepumeHTa
1. |BepeHue msaya 3MeiKON, CUNbHON HOTOW 10.3+0.67 11.5+0.65

2. |YenHouHbiit Ber c BeAeHWEM MAYA CUALHOM HOroM 3 x10 M. 12.0+1.7 13.1+0.3*

3. |BepeHusa maya no npamoii mexpy Hor 10 m 10.7+0.48 11.2+0.5

4. | BepeHve TEHHUCHOrO MAYa NO NPAMOIA 5 M 9.2+0.55 10.9+40.44**

5. [YacTtoTa gBMKeHMit Yepe3s 10 duwek 8.1+2 9.8+0.65

* — nocroBepHble pesyabrathl (p<0.05), ** — p<0.01*

Tabnuua 2. IkcnepuMeHTaNbHasA rpynna

Ne TecTupoBaHuMe cneynanbHoO (HU3MYeCcKon NOJTOTOBKU. [lo skcnepumeHta | lMocne 3kcnepumeHTa
1. |[BepeHune msya 3MeNKON, CUNLHOM HOFOW 10.1+0.57 10.5+ 0.55
2. |YenHouHblit ber c BeAeHWeM MaYa CUAbHOM Horoi 3 x10 M. 12.1+1.7 12.6+0.5*
3. |BepeHus maya no npsmoi mexgy Hor 10 m 10.7+0.46 10.940.3**
4. |BepeHue TEHHUCHOTO MAYA MO NPAMONA 5 M 9.8+0.55 10.3+0.34
5. [YacTtoTa aBMKeHMIt Yepe3 10 duwek 8+2 8.7+0.77*

* — nocroBepHuble pesyabrathl (p<0.05), ** — p<0.01*

Takum o6pasom, B pesy/bTaTe HMCC/EIOBAHUS HAMH Ha-
6Jtofianock AMHaMuka passuthst y aeteil JILIT, ocobenHo 310
ObIIO 3aMETHO Y IKCIEePUMEHTANBHOH TPYMIIb, IS KOTOPOH
6b110 106aBJIEHO OJIHO 3aHSITHE, CIOCOOCTBYIONIEE OLEHKH U
pa3BUTHSI KOOPJMHAIIMOHHBIX CTOCOOHOCTEH.

[Tonpenst UTOrM MOXKHO CKasaTb, UTO J100aBJEHHOE OJIHO
3aHsTHE, B HEJIEIO JUIUTEJLHOCTLIO 45 MUHYT B KOTOPO€E BXO-

Jlutepatypa:

JUJIH, crieliyalibible duauueckue yrnpaxkuenus aersm JILITT
CrocoOCTBOBAJIA OLEHKH W KaK Mbl YBUJEIU B TaOJHlEe pa3-
BUTHIO, KOOPAMHALMOHHBIX CMIOCOOHOCTSIX.

K coxxanenuio, B Hallle BpeMsl TAKHMH JIETbMH He 3aHHMa-
I0TCs, U1 HUX He BCErJa CO3/aHbl YCJOBHs, a C/H XKe HMe-
I0TCSl pas3JjiniHble peaGUJIUTAllMOHHbIE LIEHTPbI, TO UX YCIYTU
He Bcerga cMozkeT ce6e Mo3BoJuTb poautenb pedenka JILIIT.

1. Topenuk, B.B. OtieHka dusnueckoro pa3ButHsi H 310pPOBbs IIKOJbHUKOB 00111€00pa3oBaTeIbHON 1IKOJIbI: BecTHUK
Openbyprckoro rocynapersentoro yuusepeurera. 2010. Ne 6 (112). ¢. 69—73.
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rpacgust: c. 123—129.

3. Hnnoswurosa, M. B». MactiokoBa E. M. PeueBbie HapyllleHHsI U MyTH WX KOPPEKLIMU Y JIeTeH C THITePKMHETHYECKOM
thopmoii LepebpanbHOro napanuua (MeToguueckoe nucsmo). — M., 1978.
4. CemenoBa, K. A. Jleuenue ABHraTeNbHBIX PACCTPOHCTB TPH AETCKUX liepebpabHbIX mapanuuax. — MockBa: Menu-

uHa, 1976. — 183 c. c..
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Co3paHue nunum Drosophila Melsnogaster co cuenneHHbiMu mapkepamu YW
U n3yyeHue ee 6MONOrMYECKUX 0COOEHHOCTEN

Xectkos Bacunuit Anekceesuy, yyawuminca 11 knacca
MBOY «Jlnuei» r. Apzamaca

Cupopckas Buona AHaTonbeBHa, KaHAMAAT 6MOOrNYECKUX HAYK, OLEHT, HAY4HbI PYKOBOJUTENb
Ap3samacckuit hunuan Huxeropogckoro rocyaapcTseHHoro yHusepcuteta umenn H. . Jlobayesckoro

Cosdana aunus Drosophila Melanogaster co cosmewjérnroimu maprkepamnu no | xpomocone YW, usyuenol eé cenemu-
yeckue (wacmoma peKomMOUHAayUL ) U IKor02udecKue (HUcCAIeHHOCHb, BIMOPUYHOE COOMHOULeHILe NOA08).
Karouesore caosa: Drosophila Melanogaster, kpoccuneosep, wacmoma pekomourayul, noL08as cmpykmypa no-

nyasyuu

Bycnosnﬂx COBPEMEHHOMN KHU3HH, KOIJa HEoOXOMUMbI pe-
1lIeHHE BOTMPOCOB IKOJIOTHUECKON FeHeTUKU U pa3paboTKa
HOBBIX TECT-CHCTEM JIJIst OTpEesIeHNs MOTeHIHANBHON onac-
HOCTH HOBbBIX BELECTB, KOJHUECTBO KOTOPBIX YBEJHUHBAETCS
TOJl OT TO/Ia, 3HAUUTENBHO BO3POC HHTEPEC K MCCIe0BAHUSIM
Ha Drosophila Melanogaster [10—13]. Drosophila Me-
lanogaster — oauH U3 HauboJiee pacrnpocTpaHEHHbIX MO-
JIeJIbHBIX  00BEKTOB, 00J1a/IaloUIMX BCEMH KauyecTBAMM, He-
0OXOJMMBIMH /ISl YCTIEUIHOTO TIPOBEIEHHS TeHEeTHUECKOTo
aHa/ansa:

1) HesHauyuTesLHBIN CPOK Pa3BUTHS OT IiiLLA 10 B3POCJION
myxu (10 qHew);

2) UCKJIOYUTEBbHO BbICOKAS MJI0JJOBUTOCTD;

3) 60raTCTBO HACJIEICTBEHHDIX PAC UJIH MyTaLUi;

4) wmasoe uncao xpomocoM (2n=8);

D) CXOIHBIE C IPYTHMU 9yKapHOTaMH MyTH MeTaboJ/u3Ma
MHOTHX XUMUUYECKHX coeinHeHud [9].

Lesblo Haulero wucesenoBaHusi Obl10 CO3AHHE JIHHUH
Drosophila Melanogaster co clienjieHHbIMH MapKepaMu 1o |
XPOMOCOME U M3yueHHe €€ reHeTHIeCKHX (CIMOHTaHHbIH Kpoc-
CUHTOBEp) M 3KOJOTMUECKHX (YMCJAEHHOCTb, MOJIOBas Mpo-
1opLHusi ) 0coOeHHOCTEH.

B skcnepumenTax ucnosnbzoBanach auuus YW — (y —
yellow (xenroe tesio) — 1, 0.0; w — white (Genbie iasa) —
[, 1,5 v siunust jukoro tuna Oregon-R) [3]. B naGoparophbix
YCJIOBUSIX KYJIBTYPbl APO30(U/bI COAEPKATH B TepMmocTare
npu t =24° — 25°C na 6ananoBoti cpesie. st onpenesnenus
YacCTOThl CTIOHTAHHOTO KPOCCHHTOBepa OblIO rocTaBiaeHo 30
NPOOUPOYHBIX KYJIBTYP, B KOTOPbIX OJIHA BUPTHJbHAS CAMKa
YW/ 4+ CKpEIMBaJOCh C OJHUM CaMIOM YW/Y. Akenepu-
MEHT MPOBOJMJICS B O MOBTOPHOCTSIX, T. €. KaX/Iblil pas po-

JIUTEJIEN collepaKalii BMecTe O JHel, 3aTeM nepebpachiBajiu
Ha HOBYIO MUTaTesbHYI0 cpey. B xone ucenenoBanusi B no-
TOMCTBE BEJICS YUET MyX BCeX (PeHOTHIMMUECKHX KJIACCOB, KaK
Cpelid CcaMOK, Tak M cpeu camioB. [1oTOMCTBO MOSBUIOCH
TOJIbKO B 18 KysibTypax. Yuer Jo4epHero okoJieHUst BeJcs 110
MOJIHOTO BblJieTa uMaro. JactoTy peKoMOUHALIMK OTpeiesIsiIn
Mo peayJsibTaTaM aHajsusupytoliero ckpetbanus [9]. Otle-
HHUBAJIM 3HAUMMOCTb OTKJOHEHHUSI OT TEOPETHUECKH OXKHjae-
MOT0 pe3yJibTata MeToioM 2 [6].

SIBnieHMe KpoccHHTOBepa OblIO OTKPHITO Ha JPo30duie
T.X. Mopranom 1 okasa/joch OOLIMM Jijisi BCEX YKUBOTHBIX,
pacreHui, MUKpoopranuamoB [5, 8]. CoBpeMeHHbIe MOJIEH
KPOCCUHIOBepa SIBJSIIOTCS MPOU3BOAHBIMM OT Mojeau Xo-
qupest [12]. Mopaenb XoJginjiesi BKJIIOYAET CIeYIOlIHe CTaJI|H:

1) pasbenuHeHue MOJIHHYKJIECOTHIHBIX 1lenel JBOHHOM
cnupamu JIHK B Kax10# 13 AByX roMOJIOrHUHBIX XPOMATH]L;

2) o6pagoBanue «rubpuaHbix» Mmosexya JIHK, o6pa-
3YIOLLMXCA U3 TOJMHYKJICOTHAHON LeNH, NpUHaIeKallei
OJIHOH XpoMaTHie, U JAPYroi MOJMHYKJICOTHAHOH LIeNH, NpH-
HaJl1exKallled roMOJIOTHUHON XPOMATHIIE;

3) TeHHYI0 KOHBEPCHIO, BO3HUKAIOLLYIO B pe3y/bTaTe 3a-
MEeHbI OLIMOOUHO BCTABJIEHHBIX OCHOBAHHH B «THMOPHIHbBIX»
mogiekynax JIHK. K3 npupoapl KpoccuHrosepa crenyer,
YTO OH JIOJKEH BKJo4yaTh pas3pbiBbl MoJekys1 JJHK u 3arem
cunres JIHK, HeoGxonumblii /11 TOro, 4ToObl COEAMHUTL pa-
30PBaHHbIE MOJIEKYJIbI, KOTOPbIE YUaCTBYIOT B KPOCCHHIOBEpE.

Takum o6pasom, cyllecTByeT CJeLYyIOlIHH MOPsIOK Co-
OBITHH 111 MEHOTHUECKOIO KPOCCHHIOBEpA: BHauyaJjle MpoHc-
XOMUT 06pa3oBaHue Pa3pbIBOB B CrelM(HUIECKUX y4acTKax
mostekys JIHK ¢ momolibio cootBeTeTByOLLEeH SHAOHYKI€a3bl.
3arewm Bosnukatot ojHotienounble yaactku JJHK. Cyiecrsyer
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6eJ10K, KOTOpbIH obJieryaeT peaccolraluio OAHOLENOYHbIX
YUacTKOB, U B KOHLIE KOHLOB Bce yyacTku MoJiekysn JIHK, BoB-
JieuéHHble B KPOCCHHTOBEP, COGIMHAIOTCS C MOMOILbIO pena-
PUPYIOLIUX MeXaHu3MoB [13].

JI1st Toro uyToOBI TIPOMCXOANJ KPOCCUHIOBED M (HOPMHUPO-
BaJIUCh XMa3Mbl, HEOOXOIMMO MPHUCYTCTBHE CHHANTOHEMAJIb-
Horo Kommuiekca [5]. Ecan cuHanToHeMasbHBIH KOMIIIEKC
OTCYTCTBYET B CHJIy BHELLIHHX WJIM BHYTPEHHHUX ITPUUMH (T. €. B
pe3yJibTaTe MyTallMi WJIM 3KCMEPUMEHTANbHOrO BMelllaTeslb-
CTBA), KPOCCHHIOBEP He MPOUCXOIUT U XHA3Mbl He (POPMHUPY-
torest [12].

Yacrora MeiioTHueckoro kpoccuHrosepa (rf — frequencies
recombination) 3aBucutT ot MHOTHX (PaKTOPOB OKpyrKalolllel
cpenpl. Pagnuunble THIbL H3Jy4eHHH: YJALTPAPUOJIETOBBIH
CBET, PEHTIEHOBCKHUE U Y-JIyuH, KOPIYCKYJSPHOE U3JydeHHe,
KaK [paBUJIO, TIOBBIIAIOT YacTOTy PEKOMOWHALMH, Bbl-
3blBasi OJIHO- W IByHUTeBbIe pa3pbiBbl B JIHK xpomocom [13].
Kpome Toro, yactora peKOMOHHALMH MOXKET YBEJMUHBAThLCS
B MOMNYJISILHSX, KOTOPbIE MEePUOMYECKH MO/IBEPratoTest cTpec-
COBBIM BO3JICHCTBHSM, a TaKxKe CBSI3aHO C BO3PACTOM U [10JIOM
ocobu [4].

CorniacHo 0IHOMY H3 MOCTYJATOB OMOJIOTHIECKOH IBOJIIO-
LIHOHHOH aKCHOMbI, «3BOJIIOLIUS OPraHHYeCcKoro Mupa Oblia
Obl HEBO3MOXKHOH 0€3 FeHeTHYeCKHX PEKOMOWHALMI HJIH CO-
ObITHIH, CJY:KHBIIMX HMX aHajoramu» [5]. JluHeiiHoe pac-
MoJI0XKEHHe TeHOB B XpoMmocoMme o0ecreyuBaeT CBOOOIHYIO
KOMOUHATOPUKY reHoB. Ec/in B ofiHON XpoMocome BO3HUKJIA
nosie3Hasi MyTallisi, @ B TOMOJIOTMYHOH XpOMOCOMeE, TIpH-
IIeAIIed OT JPYroro POAMTENs, TakKkKe €CThb MOJe3Has My-
Tallksi, HO B JIPyrOM JIOKyCE, TO COBMECTHUTbCH OHHM MOTYT
TOJIBKO MyTeM KpoccuHrosepa. Torya takasi pekoMOMHAHTHAs
XPOMOCOMA MPUHECET MOMNyJsUMH OObeMHEHHEe JBYX [10-
JIe3HbIX pu3HakoB [12].

3aBUCUMOCTb YPOBHSI PEKOMOHMHALMH OT CPEibl MOXKHO
paccMaTpuUBaTbh Kak ONTHMAJbHYIO CTPATErdio peKOMOHHA-
[IMOHHOH CHCTEMbI, KOTOpPAsi COCTOMT B TOM, UTO JIOCTHUTAETCs
MHHHUMYM pacCeMBaHMsl MOTEHLMAJbHON TNeHEeTHYECKOH W3-
MEHUYHUBOCTH, KOrja noTpeGHOCTH B Hell MUHUMAJIbHbL, T. €. B
6J1arorNpHUsITHLIX yesloBUsX [13].

Jlnunst YW Oblna nosiydeHa B pesyJbTate CJeIyHOLIMX
CKpeILMBAHUH:

M3 noromcrBa FQ OT6I/IpaJH/I YKEJITOTEJNIbIX  Oesoniasbix

W
camMlOB (7 ) U CKpEUIUBAJH C XKEJTOTeJbIMU KPaCcHOIJIA-
It oyt b
3bIMHM caMKaMu ( yw M y+ ). CaMKu ¥W B CKpelUBAHHH
W

¢ caMmuamMu JlaBaJik IMOKOJIEHH e JIMHHUH YW.

F,: YW . ¥yw . 7.
N3 nokosienusi Fs (2-ro cKpelMBaHus) 0TOMPaJIH KeJATO-
yw ¥w

TeIbIX GeIOMIA3bIX CAMLOB H CAMOK (— 7 W yw ) M CTABHJIN HX
Ha MaccoBoe pa3MHOXKEHHE.

M3yyeHue 4acToTbl CIOHTAHHOIO KPOCCHHIOBEPA MEXKILY
reHamu keatoe Teso (y) u Oesible rasa (W), HAXOAAUIUMUCS
[ xpomocome, B Mbl MPOBOJAWJHN MO CJIEAYIOLIEMY CKpPELIH-

BaHHUIO:
W

p— 4t
P:Q ¥W X3 -

B xone Hauero ucc/enoBaHus B MOTOMCTBE BeJsCS ydeT
MyX Bcex (heHOTHIHUECKHX KJAcCoB, KaK CPeiu caMoK, TaK H
cpean camuoB. CrOHTAHHBIA KPOCCHHIOBEP ONPEeJIsiics OT-
JIeJIBHO 10 MYXKCKHM U XKEHCKMM 0CO0sIM, a TaKxKe 10 BCeMy
notroMcTBy (Tabaunua 1).

M3 18 npoOUPHbBIX KYJIBTYP TOJBKO B D OblJ 3aUKCUPOBAH
KPOCCHHIOBEp, 4TO COCTaBUIO 28 %. DTO BO3MOXKHO BCJIE]L-
CTBHE CJIGAYIOUMX MPHUUYMH: BO-TIEPBbIX, H3-3a HEOGOJbLIOH
YHC/JAEHHOCTH TIOTOMCTBA, TaK Kak MyTaHTHas Juuusi YW ¢
JIByMsI PELECCHBHBIMM MyTalUsIMH 00J1aaeT MOHMKEHHOH
JKU3HECTIOCOOHOCTBIO U, BO-BTOPbIX, MaJIeHbKOE PACCTOsTHHE
Mexy reHaMu y U @ — 1,5% NpHBOAMT K MOSIBIEHHUIO He-
0O0JILIIOTO YUCJIa PEKOMOUHAHTHOTO TOTOMCTBA.

PaccmatpuBasi KpoccuHrosep y oco0ell pagHoro mnosa,
OTMeTHM, uTO uanle oH Habgionajcs B I, cpenu camuon (4
caydast), Hexenn y camok (1 ciyuait). Ckopee Bcero orpu-
LATEJILHYIO POJIb B 3TOM (PEHOMEHE y I'eTepPO3HTOTHBIX CAMOK
+w/ YW u w+/ YW BHOBbL MrpaeT XpoMocoMa — aHa/H-
satop YW, Kotopasi yBeJMUMBAeT CMEpPTHOCTb y €€ HOCH-
tesiefi. Camiibl — remu3urotHoll noJ (XY) ne nmetor X xpo-
MocoMmbl ¢ reHamu YW, Y-xpomocoma «BpEIHOTO BJHSHHS»
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Tabnuua 1. YpoBeHb CNIOHTAHHOTO KpoccuHrosepa y nunuu YW/ ++

Ne KynbTypbl 5 11 15 17 18
¢l & 3 |21 d DI ) ) |21 & ) ¢ | d 2
f(y-w) (%) | -| 27 104 | -] 286 | 156 | - 10 35 |-| 556 | 278 | 1,67 | - 0,93
12 (rfe=15%)| - | 0,96 014 | -] 123 | 024 |- | 4817 | 267 |- | 10.99 | 1,09 | 1,93 | - 21,66
— — — +++ — +++ — — +++

Yeaosrole 0603nauenus: «+++» — nocropepubie oTanuus npu P<0,001 (y%,=10,89) u k=1; «++» — npu P<0,01

(12 =6,64)k=1; «+» — npu P<0,05 (2, =3,84) k=1

Ha KPOCCOBEPHBIX MyX He OKa3blBaeT. DTHMH Ke MPHUIHHAMH
MOXKHO OOBSICHUTb CTATHCTHUECKU OGoJjiee 3HAYNMYIO BeJH-
YHHY KPOCCHHrOBepa y camuos (rf,,=4,59 %, +), ueM y camok
(rfcp=1,67%) — PpeKOMOMHAHTHbIE 0COOH »KEHCKOro roJia
yallle He BbXKUBAIOT.

Ecin  cpaBHMBaTh 4YacTOTY CHOHTAaHHOTO —KPOCCHHIO-
Bepa y pasHbIX MOJIOB M BeJHYHHY OOIIEro KpPOCCHHTOBepa
CO CTaHIAPTHBIM 3HAYEHHEM, OIpEIeNeHHbIM 0 I'eHeTHde-

ckoii kapte — 1,5%, Mbl BLISIB/ISIEM CJIELyIOLIEE: y CAMIIOB
OHa HeCKOJIbKO BbILLE, Y CAMOK HAXOIUTCS B IIpeJiesiax HOPMbl;
cpeliHee 3HaueHHe KPOCCHMHTOBEPa MO BCEM KYJbTypam Co-
craByiseT 1,69, 4To CTATUCTHUECKH He OTJIMUAETCS OT TaOJnd-
HOTO 3HAYEHHSI.

PaccematpuBasi hiykTyaliin nokasatesieit rf mo noBTopHo-
crsM (Tabunua 2) cienyer 0ObSICHUTL PasHOi UyBCTBUTE/b-
HOCTbIO CTA/IMi 0OreHe3a K BHELIHUM BO3AeHCTBUSM [7].

Ta6nuua 2. 3HayeHUe 2 B KAXKA0i NOBTOPHOCTHU Ha CTaHAAPTHOI cpepe

Ne noBTopHOCTU Ne 1 Ne 2 Ne 3 Ne 4 Ne 5
rf 3,19 1,83 0,33 2,057 0,00
¥2 (ana rf=1,5%) 25,96 (+++) 10,75 (+) 577 (-) 2,783 (-) 14,584 (++)

Yeaosroie 0603nauenus: «+++» — nocropepble ommuus npu P<0,001 (y,=16,27) u k=3; «++>» — nocroBepHble
oramuust ipu P<0,01 (y,=11,34) n k=3; «+>» — nocrosepnbie otanuns npu P<0,5 (3,=7,82) 0 K=3; «-» — JI0CTOBEPHBIX

OTJIMYUH HET

JlanHble aHa/mu3a, npeacTaBieHHble B TabauUe 2, NoKasbl-
BAIOT, YTO B [I€PBOH MOBTOPHOCTH OTJIMUHS B BbICLICH CTENEHH
JOCTOBEPHBI (%, =25,96 > y,=16,27), 0 uéMm cBHIETENILCTBYET
BBICOKOE 3HaueHue yposHst pekomOunauuu rf (YW) =3,19%
(taba. 2). Vimenno sta craausi Ha OCHOBE CTPYKTYPHO — MOpP-
(hostoruuecKux 0co6eHHOCTEH siipa B OHTOreHe3e JPO30(HIIbI
otHocHuTest K oolutaM | kiacca kierok [7]. Jlanubiil Kiacc
BKJIIOUAET KJICTKU Ha CHHANTUYECKOH CcTaiuu Merosa. Slapo
TaKUX KJIETOK COJIEP2KHUT CHHANTOHEMHBIH KOMIJIEKC — OC-
HOBHOH aTpuOyT KpoccuHrosepa. [TosTromy 3aKOHOMEPHO, YTO
OOLMTBI HA 3TOH CTAJIUK SABJISAETCH PEKOMOWHOI€HHO YyBCTBH-
TeJIbHBIM K JIIOOOMY BHELIHEMY W BHYTPEHHEMY BO3IEHCTBHIO.
CaenoBatesibHo, HauboJjiee YyBCTBMTEIbHBIM 3TAloM pas-
BUTHS1 OOLIUTOB SIBJISIETCA PAHHSAS CTA/US HX CO3PEBAHUS.

B xone skcrepumeHnrta 6b10 noctaBjaeHo 30 HHAMBHIY-
anbHBIX KyabTyp YW/4++ x YW/Y. TTotomerBo nanu 18 po-
JIMTENIbCKUX Map, 12 KyJbTypbl HE pA3BHJIUCH BCJEACTBHE
CTepPUJILHOCTH 0HOTO MK aByX pomuteneil (40%). Ha »us-
HeCTO0COOHBIX MyX MOIJIM MOBJIHSATH MyTallMK Y U W@, KOTOpPble
3HAUUTEJBHO CHHKAIOT UUCJEHHOCTb FTOMO3HUTOTHBIX 110 3THM

Jlutepatypa:

reHaM CaMoK, M0 CPAaBHEHHIO C TeTEPO3UTOTHLIMH OCOOSIMH.
M3 18 kysbtyp B 13 ciydasix CTaTUCTHUECKH IOCTOBEPHO Mpe-
obnaani Myxu JIMKOTO THIa, B 3 BapuaHTax 0coOH TeHoTHNA
YW BOBCE OTCYTCTBOBAJIH.

B Hailem skcrnepuMeHTe BTOPHUHAs MOJIOBasi IPOMOPLHUS
(3/9) B 11 Kyaetypax Gblia MeHblue 1, B 5 KyabTypax —
6osbiie 1 u B 2 kyasrypax paBHa l. O61uiast UucJeHHOCTh
caMoK — 668, camioB — bH15, pasHula CTATHCTUYECKH
nocrosepua (yx*=19,8 +++ npu P>0,001, k=1). Takas
JICTIPOTIOPLIUST B CTOPOHY JKEHCKOTO TM0JIa MOXKET CBHJE-
TEJILCTBOBATh 00 OTHOCHMTENBbHO CTaOMJIBbHBIX YCJOBHSIX CY-
LLLeCTBOBAHMUS nonyasii. Kpome Toro, comiacHo KOHUENLHUH
B.A. Teonaksina, y caMioB ojfiHa X-XpOMOCOMa, a y CaMOK 2
X-XpOMOCOMBI, OJIHA W3 KOTOPbIX MOXKET KOMIIEHCHPOBATb
MOBPEXKJICHHDIH JIOKYC B TOMOJIOTHYHON TOJIOBOH XpOMOCOME,
MO3TOMY CAMKH XKHMBYT JIOJIbIIIE H Y HUX HOpMa peaklnu LIupe,
yeM y camioB [2].

[IpoBenéHHoe HcceoBaHue 110Ka3a/10 BO3MOKHOCTb HC-
noJb3oBanust qunun Drosophila melanogaster YW B pe-
LIEHWH YACTHBIX BOMPOCOB F'EHETUKH U 9KOJIOTHH.

1. boukos, H.TI. Knunuueckas reneruka: yuyebnuk; noa pea. H.TI. BoukoBa. — 4-e usn. non. u nepepab. — M.:

I'90TAP — Menua, 2015. — 445 c.
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®U3NKO-XMMMYECKUE CBOMCTBA KeNaTUHA
U3 yellym XeNTonJaBHMKOBOro Mopckoro kapaca Acanthopagrus latus (Sparus latus)

Kao Txu Xye, KaHLMOAT TEXHUYECKUX HAYK, NpenofaBaTeb;
Txioit Jloit yHusepcuTer (r. XaHoii, BbeTHam)

By Txu Hrok Txtoit, maructp;
YaH Txu ®bloHr JliieH, kKaHanaaT 6MONOrMYeckmnx Hayk, npenogasarenb
XaHolckuit neparoruyeckuit yHnsepcutet Ne 2 (r. Bunb ®yk, BoetHam)

I/I3 00LLeMHPOBOH MPAKTHKH M3BECTHO, YTO B IpoLecce
nepepaboTKu poiGbl 06pasyercst 10 30 % HenuIeBbIX
OTXOJIOB, KOTOpble B OCHOBHOM HAmpaBJ/siiOT HA MPOHU3BOJI-
CTBO KOPMOBOH MYKH (BHYTPEHHOCTH, KOXKa, KOCTH, IJaB-
HUKH, Yellysl U T. 1.). Bmecre ¢ TemM BTOpHuHOE ChIpbe sIB-
JIIETCSl HCTOUHUKOM KOJJIareHa, KOTOPbIH HAXOMUT LIHPOKOE
NpUMEHEHHe BO MHOTHX OTPAC/ISIX HAPOJHOTO X035IHCTBA.
Ceronust mpo6/ieMa paloHaIbLHOTO UCTOb30BAHNS U YTH-
JIN3a1MKM BTOPUUHOTO PLIOHOTO ChIPbsl CTOUT BecbMa ocTpo. Bo
MHOTHX CTpaHax MHpa CyLLECTBYIOT 1ie/Ible IIKOJIbI U HayuHble
HanpaBJ/IeHUs!, 3aHUMAIOLLMECs] TIOUCKOM pPelleHHH 3ToH Npo-
6JIeMbl, KOTOpasi BKJIOYaeT HE TOJbKO IKOHOMHYECKH Bbl-
FOJIHOE TIOJIyY€HHE KOJlIareHa W3 BTOPUUHOTO ChIPbsi, HO H
pa3paboTKy HOBBIX 00s1acTell ero ucnoJb3oBanusi. B pse ne-
PE/IOBBIX CTpaHaX KoJllareHco/iepaKallie OTX0/Ibl UCMOJb3YIOT
JU1s1 IPOM3BOJICTBA THILEBOTO, (DOTOrpaUUECKOro »KesaTHHa,
6esIKOBOU K0J16ACHOI 060JI0YKH, ME3IPOBOTO KJiesl, OeJKOBbIX
TUPOJIM3ATOB /15 NapPIOMEPHOH NPOMBILLIJIEHHOCTH, TIOBEPX-
HOCTHO-aKTHBHBIX OHOJIOTHUECKH Pa3/iaratoluxcs BeLeCTB.
Jlnst peliennsi 3Tof 3ajaud HAy4dHbIM KOJIIEKTHBOM Ka-
tdenpol «buorexHosiorust» TXIOHJIONCKOr0 yHHBEpCHTETa H
Kagpepbl «buoxumus» XaHoHCKOro neaarorMyeckoro yHu-
Bepcutera Ne 2 paspaGoTaHa TEXHOJIOTHSI JKeJaTHHA U3

yelllyd pbl0 Ha OCHOBe Cblpbsl BoetHama. MaccoBblil cocras
pbIObI, M XUMHUYECKHH COCTAB (B TOM UnCIIe cofieprKanne Geska
1 KoJlJlareHa) 4ellyd HeKOTOPbIX BUAOB PbIG GBI H3yUeHHI.
TexHosiorusi noJstydeHusl KeJaTHHA 3aKJIOYAETCSl TaKUM 00-
pa3oM: yelllyd TOABEPraju TNpeiaBapuTeJbHOMY 06paboTKy
npenaparom ankanazoi FG 2,4 L (6akrepuasbHas npote-
vHasa, npoayuupyemas Bacillus licheniformis). 3atem 06-
paboTaHHble CBIPbST HATTPABJISIN ABYXKPATHYIO SKCTPAKLIHIO C
3/1eKTPOXMMHYECKOH aKTHBHpOBaHHOH Bojo# ¢ pH 2,0—2,5
B TeyeHHe 6 yacoB. [loyueHHBIH 9KCTPAKT mocie (QHILTPO-
BaHMS HATIPABJISIIN HA XKEJATHHU3ALHIO U CYLUKY.

[lenbio naHHo# pabGoThl SIBJSIOCH U3ydeHHe (DU3UKO-XH-
MHUYECKHX CBOKCTB MOJYUYeHHOTO kejathHa. OObeKTOM Hc-
CJIEJIOBAHUST CJIy?KHJT TOTOBBIH TMPOAYKT B CYXOM, MOPOLIKO-
06pasHoOM BHJE, TIOJyUEHHBIH U3 YeIIyH JKeJTOMIaBHUKOBOTO
Mopckoro kapacst Acanthopagrus latus (Sparus latus).

OpraHoJsienTHYecKHe 10Ka3aTesu MoJy4eHHOro KelaThHa:
BHELIHUH BHJ — MOPOLLIOK, LIBET — OT CBETJIO-KEJTOrO JI0
KpeMoBoro, 6e3 MoCTOPOHHET0 BKyca U 3araxa.

XMMHUECKHH COCTaB HCC/IEIyeMOro »KeJaTHHA M3 Uellyd
JKeJITOTIABHUKOBOTO MOPCKOTO Kapacsl OTpeiessiin CTaHaapT-
Hbimu Metojiamu 110 ['DB (Tocynapersennast papmakonest Boet-
Hama ). PesgyJsibrat uccsieioBanus npejacrasJiet B Tadiute 1.
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Ta6nuua 1. XMMUYECKUI COCTAB JKEeNaTUHA U3 YeLuyu KeNKONaBHUKOBOro MOPCKOro Kapacs

Copepxkanue’, %
06beKTbl uccnepoBaHua
Bnaru 6enka Kupa MUHEpPaJIbHbIX BeLLeCTB
HOKMK 744+ 15 90,61 + 1,00 - 152+0,11
Mo F'PB <16 - - <20

*CpeiHee 3HaueHHe ObIJIO MOJYYEHO H3 TPEX TTOBTOPHBIX H3Meperui (p < 0.05)

[®B — rocynapcreennasi papmaxonesi BobetHama

HOKMK — KenatuHa U3 YelllyH »KeJKOMJIaBHUKOBOTO MOPCKOT0 Kapacst

M3 taba. 1 BUAHO, YTO TIOJyYeHHBIH >KeNaTHH OTJIHYa-
eTcsl JI0CTaTOuHO BLICOKHM cojeprkanuem Genka (90,61 %),
HHU3KHM  COJIep’KaHMEM MHHEpaJIbHbIX BELLECTB,
CTBYET TEXHMYECKMM TPeOOBAHUAM TOCYIapCTBEHHOTO CTaH-
JapTa Ha [ULLEeBOU 1 MeHLIMHCKUH »Ke1aThH. Kpome Toro, Hc-
CIeyeMBbIH JKeJIaTHH He COAEPKUT 2KHpa.

Kak n3BecTHO, BSIBKOCTB SIBJISIETCS] OTHUM M3 BarKHEHIINX
KauecTBEHHBIX MoKasaTes1ell CTPYKTYPHPOBAHHOTO pacTBopa.
B npousBojacTBe KejaTMHA M Kiesl U3MepeHHe BSI3KOCTH
NpU3HAHO HauboJsiee UyBCTBUTEAbHBIM U 3(D(EKTHUBHBIM Me-
TOJIOM JUIsl CYXKJ€HHST O MPABUJBHOCTH MOAOOpA ChIPbSl, Be-
JIEHHST TEXHOJIOTHYECKHX MPOLIECCOB M KauecTBe MoJyqaeMon

COOTBET-

Ll

npoayKuyKu. Hamu npoBeneH aHammM3 3aBUCUMOCTH BSI3KOCTH
pacTBopa »KejlaTMHA OT KOHLIEHTpaLMH M TeMrepartypbl pac-
TBOpoB. M3mepenue BSIZKOCTH pacTBoOpa »KeJlaTHHA BbINOJ-
HEHO C MoMollblo BUcKo3uMmerpa OctBadgbia. Keenenosanuio
noJBepra/u pacTBOPbI XKeJIaTHHA ¢ MACCOBOH KOHLIEHTpaLHeH
B nipenenax 1—10% (Puc. 1).

M3 nosnyueHHbIX JaHHBIX (puc. 1), cylllecTBEHHOE pasynine
rpaduyeckux 3aBUCUMOCTel HaOJIolaeTcsl B HHTepBaJle TeM-
nepatyp 25—35°C, nasee Jiorapum OTHOCHTEJIbLHOH Bsi3-
KOCTH H3MEHSIeTCsl He3HAUMTEJIbHO. 3HAueHHe BS3KOCTH Ha-
6J1101a€TCsT MAKCUMAJIBHO TIpH TeMiepatype 25°C ¢ MaccoBoi
konuentpauueii 10 %.

Puc. 1. 3aBMCUMOCTb NlIorapumMa OTHOCUTENbHOM BA3KOCTU OT TEMNEPaTypbl U MacCOBOM KOHLEHTPALUM pacTBopa
JKeNaTuHa, NoYYEHHOro U3 Yewym XKeNnToNnNaBHMKOBOro MOPCKOro Kapacs: a — NoBepPXHOCTb OTK/MKA,
6 — M30/IMHNK CeYeHNi1 NOBEPXHOCTU OTKIIMKA

Kak usBecTHo, crtocoGHOCTb K HAOYXaHHUIO SIBJISIETCS OHUM
U3 rokasaTesiell JJIsl OLleHKH KauecTBa »KeJaTHHA. DKCIepH-
MEHTaJ/IbHO [0KA3aHO, YTO B XOJIOAHOH BOJE 2KeJIaTHH [IPaKTU-
4eCKH He pacTBopsieTcsi, HO HaGyXaeT U [10IVI0LLast BOLLY.

B nanHoil paGote HamMH NPOBE/IEH aHAJIU3 KUHETUKH Haly-
XaHHUs XKeJaTHHa B Bojie 1pu Temniepatype 20°C (puc. 2). Ha-
OyxaHue »KeJlaTUHA B 2KHIKOCTH XapaKTepU3YeTcsl CTeIeHbIO
HaOyXaHUs! oL, BEIUMCsIEMOH 110 popmyJie:

m'— m
o= -100 (9 1
- (%) (1)
rie m M m» — HaBeCKa 2KeJlaTHHa 10 U T10cCJe Haéy-
XaHUs.

Hamu npoananusupoBanbl MoJiydeHHble 3KCHEpUMEH-
TaJibHble J]AHHbIE HA [T€PCOHAJBHOM KOMITBIOTEPE C MOMOLIbIO
nporpamMmbl «Curxpt 32», B pesysasTate ObLIH MOJMyUEHB
aJleKBaTHble YPABHEHUS] PErpeccuy, OIHUCHIBAIOIIME 3aBU-
CUMOCTb CTereHM HaOyxaHMsl yKeJaTHHA OT MPOAOJKHUTEb-
Hoctu npoliecca. Crenennb Habyxanus (%) >keJaTHHA B BOJE
npu temrepatype 20°C MOXKHO paccuuTaTh B 3aBUCUMOCTH OT
MPOJIOJKUTEILHOCTH TIPOLIECCa 110 YPABHEHHUSIM:

o=0,0564 - 13+ 0,28 - 270,002 - = (2)

rJie T — MPOJOJIKUTENbHOCTD Mpolecca HabyxaHusl, MUH.;
o, — crenenb HaGyxanus, %.

M3 anannsa JaHHBIX CJlelyeT, 4To yKejaThuH 06J1aaeT Bbl-
COKOH CMOCOOHOCTbIO HabyXaHUsl B XOJIOAHOH Boje, HO Haby-
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Puc. 2. KuHeTUKa HabyxaHWA XKeNnaTUHA B XONIOAHOI BOfe

XaHue siBJIsieTcst orpaHndeHHbiM. HaGyxanue xesaTnHa mnpo-
Hexomusio B tedenue 35—40 MuH., majsee macca kKejgaTHHA
M3MEHsIach He 3HauuTebHo. CrerneHb HaOyxaHHsi COCTaB-
nsieT 485 %.

[Tox geficTBHEM TerIa XKeJaTHHOBBIH CTYIEHD MOCTENEHHO
pa3MsirdaeTcsi ¥ MepexoiuT B KHIAKOE COCTOsIHHE. DTOT Ie-
PEXOJI MPOMCXOJUT HEMPEPLIBHO, BCJEJACTBHE UYEro Orpeje-

JIEHHe TeMIlepaTypbl IJ1aBJeHus 3aTpyaHuTensHo. Hamu us-
YUEHO BJIMSIHHE KOHILIEHTPALMH PACTBOPOB »KeJaTHHA Ha
TeMrneparypy M1aBJeHus CTy/Hsl pacTBopa xenaTthHa 4—12 %
(puc. 3). Temnepatypa muiaBJieHHs] KeJATHHOBOTO CTYJIHS
onpezesisin cranpaptibiM Merojgom o ['OCT 11293—89
«)KenaTuH, TeXHUUECKHE YCIOBHSI».

307

257

207

15+

107

Temnepatypa, rpa;

8

10 12

KOHUEeHTpauus, %o

Puc. 3. BnusaHMe KOHLEHTPaLMUMU PAaCcTBOPOB HA TEeMNEPATyPy NABJEHUA CTYAHA PACTBOPA JKeNaTuHa

N3 rpaduka (puc. 3) ciemyer, uto TemrepaTtypa IMJaB-
JICHUS 7KEJIATHHOBOTO CTY/HS 3aBUCHT OT KOHILIEHTPALMH pac-
TBOpOB. Temnepartypa MJiaB/jeHHs PaCTBOPOB C KOHIEHTpa-
uueit 10 % cocrapasier 284 1°C, 510 MeHbllIe N0 CPaBHEHHIO
C TEXHHUECKUMU TPeOOBAHUSIMH FOCYIapCTBEHHOTO CTaHAapTa
Ha TuieBol kenatiH (He mMeHee 30°C). Ilpu moBbllieHNH
KOHLIEHTPALMK PacTBOPOB, TeMIlepaTypa MJaBJeHHUs CTyIHS
MOBbBILLIAETCS.

[uaposna KoJlareHa oxasbiBaeT OOJblIOE BJHSIHHE Ha
Temnepatypy niabjeHusi. CTyJIHH HU3KOKAUECTBEHHOTO »Ke-
JIaTHHA, CojieprKallle 3HAUUTEIbHOE KOJIMUECTBO MPOJLYKTOB
THPOJIM3A IVIIOTHHA, NJIaBsITCs Npu 0oJiee HU3KOH Temrepa-
Type, UeM CTYIHH BbICOKOKAueCTBEHHOro KenatuHa. [lo pas-
paboTaHHON HAMH TEXHOJIOTHM 3KCTPAKIMIO KoJlareHa M3
yenlysi pbl0 MPOBOAWJIM MPH MSATKMX peXUMax Tepmoobpa-
GOTKH, UYTO TMO3BOJIUJIO HCKJIOUHTL JIECTPYKLIUIO JIMHEHHBIX
MOJIEKYJIL.

Takum 06pa3om, Ha OCHOBAHWH MOJYUEHHBIX JAHHbIX yCTa-
HOBJICHO, UTO »KeJaTHH M3 YelllyH 2KeJTOMJIAaBHUKOBOrO MOp-
CKOTO Kapacsl He COJIepXKHT »KUpa, COAEPIKUT OOJbIIOE KOJIH-
yectBO Oesika. yKenmatun o6aanaer BBICOKOH CMOCOOHOCTHIO
HaOyxaHusi B Bojle. 3HaueHHe BSIBKOCTH »KeJaTHHOBOTO pac-
TBOpa HaOJIOIaeTCsl MaKCUMAJIbHO MpH 25°C ¢ MacCoBOH KOH-
uentpauueit 10%. Kpome Toro, >kelaTHH U3 Yellyd pbl® HMeeT
MOHMKEHHYI0 TeMrepaTypy niasjaeHust. Ha nam B3misia, no-
HWKEHHAs! TeMIepaTypa MJaBJeHust CTY/IHSI PacTBOPOB rKeJia-
THHA SIBJISIETCS] YHUKANBHOW 0COOEHHOCTBIO JAHHOTO MPOIyKTa
1 06yCJIOBJIMBAETCST 0COOEHHOCTHIO AMUHOKHCJIOTHOTO COCTaBa.
[y6okoe H3yueHHe OHOXUMHUECKOTO COCTaBa yKeJaThHa 1 (hu-
3UKO-XMMHYECKOIO CBOKCTBA KeJlaTHHA SIBJISIETCSl PEIMETOM
JUIS IaJIbHEHILIUX UccsienoBaHuid. Fenosib3oBanue oTX0n0B pbl-
6ornepepabaTbIBAIOLUX NPEANPUATHH MO3BOJUT PELUUTL MPO-
6J1eMy YTHIN3aUMH U PALMOHAIBHOTO HCITOb30BAHHUST ChIPbSI U
MOJTYYUTb HOBBIF MPOAYKT, UMEIOLIMHCS IHPOKUH CIIEKTP HC-
MOJIb30BAHUS B PA3JIMUHbIX OTPAC/ISIX TEXHOJIOTHH.
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X03ANCTBEHHbIE NOKa3aTenu nepenenos nocjie UCNOJIb30BaHUA
KOHLUEHTPAaTa MUKPOBOAOPOCIH

HoceHko AHHa BMKTOpPOBHa, CTyLEHT;
Nepecapa HOnusa, cTypeHT;
06mouHa AnesTuHa BnagnmupoBHa, cTyaeHT;
3uHoBbeBa Onbra, CTyLeHT;
WNBaHoB Kupunn JeHncoBuy, cTypeHT;
CakoBuy Mapus EBreHbeBHa, CTYAEHT;
JlbiceHko Kpuit AHLpeeBunY, KaHaMAaT OGUONOTMYECKUX HAYK, OLEHT;

MayneBa Hapexpa JleoHna0BHa, KaHAWUAAT BMONOrMYeCcKUX HayK, CTaplunii npenoaasaTtens
Ky6aHcKuit rocyfapcTBeHHbIW arpapHblil yHuBepcuteT umenn . T. Tpybunuua (r. KpacHogap)

B pabome npedcmasierol peayromamol Onpedesers BAUIHUAL KOHUeHMPAma MUKPO8OOOPOCAL HA NePenesos, a
UMEHHO HA UX COXPAHHOCMb, NPUPOCM, 3AMpPamol KOPMo8 Ha | Ke npupocma JeusoL Macco. RMuLbl.
Karouesole crosa: konyenmpam xiopeansl, nepeneiq, COXparnHoCmy, HUBaAs Macca, NPupocm, KoHgepcus, 003a

BHacmﬂmee BpeMsi, B YCJOBUSX MPOMBILIJIEHHOTO MTHIE-
BOJICTBA, KOTJ]a HA OTPOMHOH TEPPUTOPHH CONEPIKUTCS
00JIbILIOE KOJMYECTBO MTHIbI, CYLLECTBYeT OOJIbLIOH PHCK
6akTeprasbHBIX 3a60JIeBaHUH, TTOITOMY BOMPOC MpOQUIaK-
THKH M JleueHHus1 3a0osieBaHni, BO3OYIUTEISIMU KOTOPBIX $IB-
JISIIOTCS1 YCJIOBHO-ATOr€HHbIe KHLIEUHble MHUKPOOPraHU3Mbl,
MUMeeT SKOHOMUUEeCcKoe U colihasibHoe 3Hadenune [1]. [Tamex
NTHULbI, CHI2KEHUS TPOJYKTUBHOCTH OT KHILIEYHBIX TATOJOTHH,
YXy/IEHHS] KOHBEPCHH KOPMa — CJIEACTBHE HEJOCTaTKa OUO-
JIOTHIECKHM aKTHBHBIX BEIIECTB, CHHMKEHHS KauecTBa IMOTpe-
6JIeHHBIX KOPMOB 1 Bojibl [2]. B 3Toii cBsizu, ucnonb3oBanue
XJ10peJIIbl B IPOMBILLJIEHHOM NITHLEBOJCTBE HA CErOAHALIHUN
JIeHb MEepPCIeKTHBHO, a pa3paboTka eé GoJiee 3PPEKTUBHBIX

(hopM npuMeHeHus1, 00J1aaI01LIUX PASHOCTOPOHHHM CIIEKTPOM
JIHCTBUSA, ABJISETCS aKTyalbHbIM HarpaBJIeHHEM.

Pa6ota npoeneHa npu noaaepxKke Ponna copeicTBust
Pa3BUTHIO MaJIbIM (pOpMaM TMpPEANPUATHI B HAYUHO-TEXHHUUE -
CKOH cchepe.

Marepuadnbl U MeTofbl UccaenoBaHuid. st npoBeaeHust
Hay4YHO-XO35IUCTBEHHOrO OTbITa ObLIO  COPMUPOBAHO 110
TPUHLIMITY TPYMI-aHAJOrOB MATh IPynn nepernenoB 1o 50
roJioB B Kax10# (Tabsuua ).

HcenenoBanusi OCyLIECTBJISIIUCL HA Tiepenesax Mopojibl
(hapaoH. JlnHaMUKy pUpocTa »xKHBOH Macchl Nepenesion ornpe-
JIeJISIUIM TIyTEM HHIMBULyasIbHOTO B3BELIWBAHUs1, KOTOPOE MPO-
BOJIUJIM €2KeHeIeIbHO 1o rpynnam. Habionenne 3a coxpanHo-

Tabnumua 1. Cxema Hay4HO-X03AWCTBEHHONO IKCNEepUMEHTa

Konuuecteo Nepuoabl BbiNauBaHUA f06aBKamMu
Fpynna YcnoBua KopmaeHua n BbinauBaHus
ronos BMECTO BOAbI, CYT.

KoHTponbHas 50 MK — nonHOPaLMOHHBI KOMOUKOPM -

1-2 onbITHasA 50 MK + 0,5 M1/ron KOHUEHTpaTa MUKPOBOAOPOCAH

2- NK+1,

A OMNbITHAsA 50 K + 1,0 Mn/ron KOHLEHTpaTa MUKPOBOAOPOCM 1:3:5: 7: 14: 21: 28: 35; 42

3-5 onbITHasA 50 MK + 2,5 Mi/ron KOHUeHTpaTa MUKPOBOAOPOCAH

4-2 onblTHaA 50 MK + 5,0 Mn/ron KOHUeHTpaTa MUKPOBOAOPOCAY
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CTbIO MOT0JI0BbS BeJM exKeiHeBHO. [ToTpebiieHne kopMa — Ha
OCHOBE €XKEJHEBHOr0 TpynnoBoro ydyera. CpeiaHecyTOUYHbIH
MPUPOCT BBICUMTBIBAJIH UCXO/Ist U3 BO3PACTHBIX MeprooB (1 14,
1528 n 29 42 cyr.). Ha ocHOBaHHM MOJTydeHHBIX JAHHBIX Bbl-

YHCJISIIM 3aTpaThl KOPMOB Ha | Kr npupocTa v Ha 1 o1

PesysibTaThl UccaenoBaHui. PesysibTaThl 0 COXpaHHOCTH
W JIHHAMMKE »KHUBOH MacChl MepernesioB NpeacTaBieHbl B Ta-
oamiie 2.

Ta6bnuua 2. BAusaHMe KOHLUEHTPATa XNI0peiibl Ha AUHAMMKY KUBOI MAcCbl M COXPAHHOCTb Nepenenos

Ipynna
Moka3atenb 1-a 2-a 3-a 4-2
HOHTPOTE onbITHaA onbITHasA OnbITHasA onbITHasA

CoxpaHHoCcTb, % 94 100 100 100 96
XwuBas macca, r
CyTouHble 8,35+0,33 8,47+0,36 8,60+0,45 8,49+0,46 8,52+0,42
7-CyTOYHbIE 40,06+2,04 41,62+2,36 41,14+1,73 41,70+1,97 41,02+1,32
14-cyTO4HbIE 70,24+2,54 73,65+2,94 73,12+4,52 74,13+1,54* 73,00+3,10
21-CyTOYHblE 98,88+5,10 102,98+4,36 102,55+2,31 103,99+3,32 102,31+5,39
28-CyTOYHbIE 130,4845,11 137,52+2,49* 137,04+6,19 138,89+2,90* 137,71+8,55*
35-cyTOuHbIE 179,35+6,78 186,87+8,52 187,19+8,46 188,73+7,53 183,74+8,38
42-CyTOYHblE 192,13+9,64 202,15+16,25 203,35+3,06* 204,08+3,49* 199,19+8,61

[Tpumeuanue: * pasuuua ¢ koutposiem gocropepta (P < 0,05).

Kak BUIHO M3 TIpEJICTaBAEHHBIX JAHHbIX, COXPAHHOCTD M0~
TOJIOBbS TIepernesioB Obljia BbIlle B OMBITHBIX IPYINax, NpHieM
B 1-it, 2-ii u 3-i1, cocraBup 100 %. Ananuaupys nokasareu
JKUBOH Macchl IepernesoB, OTMETHM, YTO CPEIHssl *KHBasi
Macca MTHLbI OMBITHBIX TPYMM B MEpPBble CYTKH XKHU3HH CO-
craBuia 8,52 T, UTO HECKOJILKO BbIllie, 4eM B KoHTpodie. [To
pe3yJibTaTaM MepBbIX JIBYX Hele]b BbIpallluBaHUs Cyllle-
CTBEHHbBIX OTJIHYHH MEK]LY OTMTbITHBIMH IPYTIAMH HE OTMEU€EHO,
YTO HeJlb3sl CKa3aThb Ha pagHully ¢ KoHTpoJieM. Tak, B OMbITHBIX
rpynnax B CpaBHEHHH C KOHTPOJIEM XKHBasl Macca repeneion
Gbl1a Boie Ha 4,8 % (1-a), 4,1% (2-2), 5,5% (3-1) u na
3,9% (4-s1), onnako pocrosepubie (P < 0,05) pasnuuus 3a-
(hMKCHPOBAHBI TOJIBKO /151 3-H TPYTIIbL.

[To ucTeueHHe Tpex Heslesib BbIpAIMBAHHS MTHILBI BO BCEX
OMBITHBIX IPYyMMax »KHBasi Macca NpeBblliaja KOHTPOJbHYIO,
OJIHAKO BCE PA3JiMuusl OblIH CTATHUCTHYECKH HEILOCTOBEPHbI,
a pasHuLa ¢ KOHTpoJsieM Kojebanach oT 3,5% (4-s onbiTHasi
rpynna) 10 5,2 % (3-s onbiTHAs rpynmna).

Ha 28-e cyTKu BbIpallliBaHUs XKMBasi Macca B KOHTPOJILHOM
rpynre cocrasuia 130,48 1, a B rpynnax, notpeGssiBLIMX KOH-
LEHTPAT XJ0peJlbl, STOT 1oKa3aTe/b Obll Bblll€e, YeM B KOH-
tposie Ha 5,4 % (1-s onbitHast), Ha 5,0% (2-51 onbiTHAsR ), Ha
6,4% (3-51 onbiTHast) U Ha 5,5% (4-51 onbiTHast). DTOT BO3-
pacTHOH TIepUOJl XapakTepudoBajicsi J0CTOBepHbIMH (P <
0,05) pasnuusiMi BO BCeX OMBITHBIX I'PYMMaX, 3a HCKJIOYE-
HUeM 2-H, rJie »KuBast Macca coctaBuiia 137,04 r.

B nsityto Hepmeso pocra nepernesioB npUMeHeHHe OHorpe-
napaTa ro3BoJIHJI0 YBeJHUUTD XKHBYI0 Macey B 1-i1 (na 4,2 %),
B0 2-1i (Ha 4,3 %), B 3-i1 (Ha 5,2 %) ¥ B 4-ii ONBLITHBIX IPyMIax
(na 2,4 %) B CPaBHEHUU C KOHTPOJIEM.

Ha 42-e cytku BblpallliBaHUsl H3ydaeMblil MOKasaTe/b B
OTBITHBIX IPYTINAXx Obl Bbillle, 4eM B KoHTpoJe Ha 5,2 % (1-s1)
15,8% (4-51), OIHAKO TH Pa3IHuMs ObLIH CTATHCTHYECKH He-
JIOCTOBEpHbl. BTOpasi U TpeTbsl ONbITHbIE IPYIIbl XapaKTepH-

30BaJICh MAKCHMAaJIbHOK KUBOH MacCCOH, KOTOpast COCTaBUJIA
203,35 r u 204,08 r, COOTBETCTBEHHO, MPOTHB KOHTPOJIS —
192,13 r. B stux rpynnax paginuust 6blJiM CTATUCTHUECKH JI0-
croBepubl (P < 0,05).

HauGosee cyliecTBeHHasi pasHUlA C KOHTPOJEM OTMe-
ueHa it 3-i OMBITHOW TPYIMbl, TJe MHTEHCHBHOCTb pOCTa
Oblyia BbIllle BCeX Iy, a Ha 14-e, 28-e u 42-¢ cyTku BbIpa-
mMBanus pocropepHo (P < 0,05) Bblllie KoHTpoOJIS HA 5,5—
6,2 %.

PesyJibraThl NPOBEEHHOTO yyeTa CyTOUHOro NoTpes/eHus
KOpMa B Ipyrnmnax 1o rnepuojaM BblpallUBaHUS U B LEJIOM 10
OTBITY MPEJICTaBJEHbI HA pUCYHKe 1.

Bo BTOpo#i nepuo BeipatinBanus nepenesos (14 —28 cyr)
CyTOUYHOE MOTpeb/IeHHe KOpMa B OMBbITHOH TPyIIe COCTaBUJIO
15,13 r Ha rosioBy. CJiejlyeT OTMETHTb, UTO BO BCEX OMBITHBIX
rpynnax TeHeHLHUsi Obla aHaJlorMuHasi NepBOMY MepHOLLY,
0JIHAKO Pa3HULA C KOHTpoJieM Obljla HECKOJIbKO MeHblIEe, CO-
crasuB 2,9% (1-51), 4,5% (2-a) 1 3,0% (3-).

Kax u B nepsbiii nepuog, norpediseHue Kopma nruwedt 4-i
OTBITHOH TPYNIbl GbLIO BbIIe KOHTPOJIS, HO pas3HHlia cocTa-
suna yxe 4,9% (nporus 1,7 % B nepuon 1 —14 cyr.). Ha 3a-
KJIOUMTEJbHOM 3Tarie BblpallMBaHUs MNepernesioB ObIM Xa-
paKTepHbI CJAEIYIOlIHE 3aKOHOMEPHOCTH. Tak, B KOHTPOJIbHOH
rpynmne cyTouHoe TnoTpedjeHHe Kopma cocraBuio 23,4 T
4TO ObIJIO CAMBIM BBICOKMM MOKasaTeseM JJisi BeeX TPy BO
BTOPOM o1ibiTe. B 1-# U 2-1 ONbITHBIX IPyMNax BbiSBJEHO CHU-
JKEHHE CYyTOYHOro NoTpebJseHHsl KOpMa, OTHOCHTEIBbHO KOH-
tposisi Ha 3,9 u 4,6 % coorsercTBenHo. Bo 2-ii u 4-ii rpynnax
ITH Pa3/uusi ObIM MEHee 3HAYUMbI, H Pa3HHULLA C KOHTPOJIEM
coctaBuaa 3,2 1 2,6 % COOTBETCTBEHHO.

Takum oGpasom, cyTouHoe norpebieHHe KOpMa 3a BeCh
OMBIT B KOHTPOJILHOH rpymnme coctaBuso 12,26 . B 1-i1, 2-i
W 3-1 ONBITHBIX TPYMIax 3TOT MoKadaTesb Obll HUXKE, UeM B
kontpoJie Ha 3,2; 5,2 u 3,4 % coorsercrsento. Mckiouenue
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Puc. 1. BnusHue KOHLEHTpPATa XNI0Opensibl Ha CYyTOYHOe noTpe6neHne Kopma nepenenamu (

4-s1 onbITHAS

R 2 B %Y

1 3a Becb nepuop, (*) akcnepumenTa, r (n = 50)

Tabnuua 3. Pacxop KOM6MKOpPMa No NepuoAam BbipalMBaHUA U 3a BeCb ONbIT, T (n = 50)

lpynna
Moka3atenb
KOHTpOJibHasA | 1-5 onbITHas | 2-51 ONbITHasA | 3-A onbITHasA |
1-28 gH
Halron.r 343,16 332,32 325,49 331,03 355,85
Ha 1 kr npupocra, Kr 2,81 2,58 2,53 2,54 2,75
28-42 pH
Halron.,r 327,63 314,58 317,19 312,46 319,11
Ha 1 kr npupocra, Kr 531 4,87 4,78 4,79 5,19
1-42 pH
Halron.r 670,79 646,90 642,69 643,49 674,97
Ha 1 kr npupocra, Kr 3,65 3,34 3,30 3,29 3,54

coctaBuia 4-si ONbITHAs TpyMNa, Ijie 3TOT 1oKasaresb Obll
Bbllie Koutposs Ha 3,7 %, u coctapun 12,71 r B cytku. Ha
OCHOBAHHWH CPEIHECYTOUHOTO MOTpeOJIeHUsT KOpMa M MHTEH-
CHBHOCTH pPOCTa TI€PENesoB OblIH OTpeie/eHbl 3aTPaThl KOM-
OGUKOPMOB Ha TOJIOBY M Ha | KI mpupocTa »KHBOH Macchl (Ta-
6smiia 3).

Kak BuIHO 13 1oJiydeHHbIX JaHHbIX, B TIepBble YeThipe He-
JIeId BblpalllUBaHUsl TepernesioB Haubosiee HU3KHUU pacxof
KOPMOB 3a(hMKCHPOBaH BO 2-i U 3-i OMBITHBIX IPyMnax, co-
craBuB 2,53 1 2,54 Kr COOTBETCTBEHHO.

[ITHIA uyeTBepTOH OMBITHOH TPyNIlbl XapaKTepH30BaJach
MaKCHMaJIbHbIM CHHYKEHHE PACX0jla KOpMa U3 BCEX IPYIIN OMbITa,
IJle OH cocTaBUJ 2,75 K, UTO HIKe KOHTPOJIst nib Ha 2,13 %.
AHasiornuHasi 3aKOHOMEPHOCTb MPOCTEKHBAIACh U B MEPHOJ
¢ 28 no 42 cyr. Tak, pacxox KopMoB Ha | Kr rmpuBeca OTHOCH-
TebHO KOHTPOJIst cHikancs Ha 8,3% (1-a onbithas), 9,9%
(2-51 ombiTHasn ), 9,7 % (3-51 onbithast ) u 2,3 % (4-51 onbITHAS ).

Pacuer 3aTtpaT Kopma Ha | Kr mpupocra 3a Bechb MepHoJ
OlbITa TI0KAa3aJl, 4YTO BO BCEX OMbITHBIX IPYyIIaxX TOT MOKa3a-

Tesb Obl HUKe, yeM B KonTpoJe Ha 3,0—9,8 %, riue on co-
crtaBuJl 3,65 Kr. MUHUMAaJIbHbIE 3aTPaThl KOPMa MOJyUYeHbl BO
2-itu 3-11 onbITHBIX rpymnmax, 3,30 u 3,29 kr Ha 1 kr nmpupocra,
UTO HKXKE KOHTpOJiA Ha 9,6 u 9,8% cOOTBETCTBEHHO. Bhico-
KUMH 3aTpaTaMM KopMa XapaKTeph3oBajiach 4-si OMbITHas
rpynna (3,54 kr).

BbiBoa. YcranoB/ieHo, UTo Jiydilue pesyJ/bTaThbl 10 MCHOM
NPOAYKTHBHOCTH TEPENENOB, COXPAHHOCTH UX MOr0JIOBbS, Cy-
TOYHOTO MOTPeO/eHHsT KOpMa M 3aTpaT KOpMa Ha eIMHHUILY
NPOJYKIMK TOJYUeHbl ¢ MCMOJIb30BAHUE KOHLEHTpaTa XJo-
pesuibl B 3-1 OMBITHOW TPyIIMe, e NTHIIA MoJyvyana BMeCTo
BOJBI 2,5 MJ1/T0J1 KOHILIeHTpaTa xjopesibl. Takas mpHMeHH-
TeJIbHAsI CXeMa M03BOJIHIA 00ECNeUUThb MOJHYI0 COXPAHHOCTb
MOTOJIOBbS, »KUBAsi Macca Ha KOHELL OMbITa COCTaBUJIA B STOM
rpynne 204,1 r, uTo Bbile KOHTPOst Ha 6,2 %. DTH pesyiib-
TaThl TO3BOJIMIW 0OECNEUUTh CPEIHECYTOUHBIH MPUPOCT Ha
ypoBHe 4,66 T, 4TO BHIlIe KOHTPOJIS HA 6,4% NPU CHHXKEHUH
pacxona kopma Ha | kr mpupocra 10 4,79 Kr, 4To HIXKe KOH-
tposisi Ha 9,7 %.
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Ucnonb3oBaHue KOMMIEGKCHOrO 6MonpenapaTa B MACHOM NTULIEBOACTBE

MoHomapesa Jlunus OneroeHa, CTyAEHT;
06MouHa AneBTUHA BnagumMupoBHa, CTYAeHT;
Nepecapa tOnus, cTypeHT;

Neanos Kupunn [leHncoBuy, CTyLeHT;
3nHoBbeBa Onbra, CTyAEeHT;

CakoBuy Mapus EBreHbeBHa, CTyLEeHT;

JibiceHko Kpuit AHLpeeBuY, KaHAMAAT 6UONOTNYECKUX HAYK, AOLEHT
KybaHckuit rocynapctBeHHbIi arpapHblii yiusepcuteT umenn W.T. Tpybauna (r. KpacHopap)

B cmamoe npedcmasaerol pesysbmanmol BAUSHUL BPOOUOMUKO-GePMEHNHOE0 OUONPenapama Ha X03sUCmMBeHHbLE
nokasameau yolnasani-opoiiepos. ¥emanosaieno, 1mo gsederue 8 NOAHOPAYUOHHbLIL KOMOUKOPM uccaedyemoeo ouo-
npenapama n0380AeM COKPAMUNb PACXO0 KOPMOBOL 6A3bL, 4 HA nNoAyHeHue | Ke i#usoeo seca yovlnieHka mpedyemes
na 11,8—14,2% mervuie Kopma 8 cpasHeruL co CrandapmHbLm PAULOHOM.

Karouesolre cnosa: 6uonpenapam, yovlnasma-0opotiiepsl, COXPAHHOCNLb, HUBASL MACCA, NPUPOCTM, PACXOO0 KOPMOB

I_Llnpoxoe MCMO/Ib30BAHHE aHTHOMOTHKOB B COCTaBe
KOPMOB B HacTosilllee BPeMsi MPUBEJNO K MOHMKEHHIO
€CTECTBEHHOH ~ PE3UCTEHTHOCTH OpraHu3Ma  CeJIbCKOXO03s1i-
CTBEHHOH MTHIBL. ANBTepPHATHBOH NMPUMeHeHHsT aHTHOHOTHKOB
SIBJISIETCS KOPPEKLIMST SHAOMHKPOSKOJIOTHH MTHLBI C TTOMOLLBIO
NPOOHOTHKOB — »KMBBLIX MUKPOOPTaHU3MOB, KOTOPbIE MPH BBE-
JIEHHH B (PU3MOJIOTHUYECKHX KOJIMUECTBAX MPUHOCAT T0JIb3Y 3710~
POBbIO OpraHuaMa-xo3sinHa [2]. HauGosiee npeanodyTuTesbHbl
JUIST STUX LeJIell IITaMMbl, BXOJISIIME B €CTeCTBEHHbIE /11 JIaH-
HOTO BH/Ia M 9BOJIIOLIMOHHO 3aKperieHHble MHKPOOHbIE acCOLH-
aunu. OHK 10JKHBI 06/1a1aTh MOBbILIEHHOH (DYHKIIMOHAJIBHON
ananralmeil K (U3UOJIOrHYeCKUM 0COOEHHOCTSIM BbIpallliBa-
emott tuubl [ 1]. Takum oGpasom, paspaboTka HOBBIX OTeue-
CTBEHHbIX OMOTPenapaToB KOMIJIEKCHOTO IEHCTBHS aKTyaJIbHO.

Pa6ora npoenena npu nopuepkke PoHna coaencTBus
Pa3BUTHIO MaJIbIM (hopMaM MpeAnpHATHI B HAY4YHO-TeXHHYe-
cKoit cepe.

Marepuanbl U MeTobl UccaenoBaHUil. B HayuHo paGoTte
MCMOJIb30BAIH  KUAKYIO KOMIUIEKCHYIO TPOOHOTHKO-(ep-
MEHTATHBHYIO KOPMOBYIO 100aBKY, MPeACTaBJsA0Aass coO0H

COBOKYIMHOCTb TpeX LITaAMMOB-NpoaylieHToB (Lactobacillus,
Bacillus, Ruminococcus), BblpallleHHbIX HA MOIUMHIUPO-
BaHHBIX NUTaTe/bHbIX cpenax. Coaep:kaHue B 100aBKe KarK-
JI0TO 1rTaMMa coctapaisier He Meree 1,0x 100 KOE / mur.

B kayecTBe 10J102KHTEILHOIO KOHTPOJISI B OIbITAX HA CeJlb-
CKOXO3SIUCTBEHHOH MTHLE TPUMEHSIIH (PepPMEHTHbIH Tpe-
napat Kcuburen (npoussogutens Biovet, bosrapus). ns
3TOTO METOAOM aHaloroB ObLIM C(HOPMHUPOBAHBI YETHIpE
IPYMIIbl CyTOYHBIX LBILISAT 10 36 roJ10B B Kaxk10i. KopmieHue
OCYLLECTBJISIIOCH B TedeHHe 42-X JIHel Mo cxeme, MpecTaB-
JIEHHOH B Tabsuie 1.

Bce rpynnbl UBIIIAT, YUUTbIBAs MEPHOL BblpallliBaHHUS,
MOJIy4a/Ii TOTOBBIH MMOJHOPALMOHHBIE KOMOMKOPM, KOTOPBIN
OblJ1 cOAJaHCHPOBAH 110 COCTABY M MTUTATEJLHOCTH.

JLJ1s1 OLleHKH BJIMsIHUS OMonpenapara Ha pocT M pa3BUTHE
UBINAAT-6POHJIEpPOB B 42-1HEBHBIH MEPUOJ] HAYUHO-XO351H -
CTBEHHOTO OMNbITa ObLIM M3y4YeHbl JUHAMHKA HM3MEHEHHS
JKUBOH MacChl MTULbI, CPEAHECYTOYHbIE TPUPOCTHI, CYTOUHOE
norpebJjieHre KOpMa M 3aTpaTbl Ha MPUPOCT | Kr 2KUBOTO
Beca.

Tabnuua 1. Cxema Hay4YHO-X03ANCTBEHHOTO ONbITa

Ipynna Kon-Bo ronos XapaKkTepucTMKa KopmneHusa
1-7 KOHTpPONbHAA 36 MonHopauuoHHsblii kombukopm (MK)
2-51 KOHTPOJNbHAS 36 NK + Kcnbuter (0,05%)
1-7 onbiTHas 36 MK + KomnnekcHbiit 6uonpenapart 0,2%
2-1 OMblTHasA 36 MK + KomnnekcHslit 6uonpenapart 0,5%
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JIMHAMHKY TpUpOCTa KHBOK Macchl MTHLL ONpeLessiin
MyTeM UHIMBHULYaJbHOTO B3BELUMBAHUS, KOTOPOE MPOBOAUJIH
exkeHellesbHO Mo rpynnam. HabJioneHue 3a COXpaHHOCTBIO
T10r0J10Bbs1 BeJIM exKelHeBHo. [ToTpebieHne kopMa — Ha oc-
HOBE €KeJIHEeBHOTO IpynnoBoro yuera. CpeaHecyToUHbIH MpH-
POCT BBICUMTBIBAJIH MCXO/s1 U3 BO3pACTHbIX nepuosos. Ha oc-

HOBaHUH TMOJyYeHHBIX JAHHBIX BBIYUC/SIM 3aTPaThl KOPMOB
Ha | kr npupocra u Ha | rout.

PesyabraTbl uccnenoBanuil. PesysbraThl M3MeHEeHHsT JU-
HAMHKH YKHBOH MAcChl LBIMJISIT-OPOAJIEPOB U COXPAHHOCTH
npescTaB/enbl B Tabmuie 2.

Tabnuua 2. BauaHue 6uonpenapara Ha AMHAMUKY U3MEHEHUA XKUBOM MACcChbl M COXPAHHOCTM UbINnAT-6poiinepos (M + m)

lpynna
Mokasatenb KOHTPONbHasA OnbITHas
1-a | 2-1 1-a 2-1

Husas macca, r
1-e cyTku 37,2+1,7 37,4+1,6 37,5+1,7 37,4+1,7
7-€ CyTKM 155,8+6,8 142,9+7,0 145,6+7,0 146,5+6,2
14-e cyTkM 464,6+17,0 344,9+16,5 392,9+15,7 366,4+12,4
21-e cyTKm 857,5+44,6 836,4+46,4 759,4+43,6 840,5+40,4
28-e CyTKM 1360,4+64,7 1420,3+69,6 1284,0+54,0 1314,0+42,7
35-e cyTkM 1830,8+84,2 1991,5+117,0* 1830,9+81,5 1938,2+79,6*
42-e CyTKM 2399,1+102,8 2451,9+122,2* 2474,5+115,4* 2489,5+105,6*

CoxpaHHocTb, %
1-42 cyTKM | 91,7 | 97,2 100 100

[Tpumeuanue: * pagnuua ¢ Kontposem aocrosepna (P < 0,05).

Anasnusupysi 1aHHble TaGIHULBI 2, CJIENyeT OTMETHTDb, Y4TO
Ha l-e cyTKM Uil H3yueHHUsl BJUSHUS KOPMOBOH N06aBKH Ha
pocT W pasButue OpoilyiepoB ObliM OTOOpaHbl 310POBbLIE U
MOJIBHKHbBIE TITEHIbI CO cpeiHelt Maccolt 37,2—37,5 1, cdop-
MHPOBAHO Y€ThIpe TPYIIbI.

C 1-i1 no 3-10 HeleJ/10 KU3HHU LBINJIATA OMBITHBIX TPYII OT-
cTaBaJ/id B Habope »KUBOTO Beca OT npeactaButesiell 1-i kou-
TPOJIHOH TPYMIIbl, MPH 3TOM OfepexKas 2-10 KOHTPOJIBHYIO
rpynmny. Tak, Ha 7-e CyTKM BbIpallliBaHWsI OHH TaK:Ke OTCTa-
BaJM OT KOHTpoOJiA B HaGope Beca B cpenem Ha 6,3 %. On-
HaKo omepeXkasu mnokasatesqu OpoH/epoB, MOTPeOJISBLINX
KopM ¢ Ken6urenowm, B cpentem na 1,9—2.5%.

Ha 14-e cyrku Gbl1 oTMedeH camblii HU3KUH TIpUBEC B
OMBITHBIX IPYINAaX 34 BeChb NePUOJL BbIpalllMBaHus. Tak, xKuBasi
macca LpInsaT-6poisiepoB B |- onbITHON rpynne cocTaBusa
392,9 r u Bo 2-i1 onbITHOH rpynne — 366,4 1, 4To OKasa-
JIOCh MeHblIIe pe3ynbrata 1-if KOHTpoJIbHOH rpynmel Ha 15,4 1
21,1 % COOTBETCTBEHHO. DTO MBI CBSI3BIBAEM C BBOJIOM B CO-
cTaB KOMOMKOPMa 100aBOK W aalTHBHbLIM TE€PUOIOM KeJly-
JIOYHO-KHILIEYHOTO TpaKTa K WX JeicTBUI0. OHAKO pesyiib-
TaThl OMbITHBIX FPYII ONepexKasy NoKasaTesb 2-ro KOHTPOJIs
B cpennem Ha 6,2—13,9 %.

Ha 21-e cyTKH BblpallliBaHUs TIPUBECHI LBITJIAT OMBITHBIX
TpynIn Hayajau BblpaBHUBaTbes. Tak, OpoOHJepbl OMBITHBIX
TpyII OTCTaBaJIM B Bece OT MpeJicTaBuTesel 1 -it KOHTPOJIbLHO
rpynnbl B cpearem Ha 2,0 u 11,4 %. [1pu 3T0M pasuuua B Ha-
6ope Beca Mexiy 14-u 1 21-u cytkamu B 1-i KOHTPOJILHOH
rpynne Gbia Gosbiie Ha 84,6%, BO 2-fi KOHTPOJBLHON
rpynne — na 142,5%, B 1-ii onbitnoi rpynne — na 93,3 %
1 BO 2-i onbITHO# rpynne — Ha 129,4 %, uTo roBoput 06 3¢h-
(heKTUBHOCTH HCC/IelyeMoro Guonpenapara.

Ha 4-10 nesesio -1 1 2-51 onbITHBIE FPYIIIBI [T0-TTPEXKHEMY
oTcTaBa/d B HaGope »KUBOro Beca Ha 5,6—9,6 u 3,4—7,5%
COOTBETCTBEHHO.

Ha 5-10 1 6-10 Hefem0 BhIPALIMBAHUS MTHIBI MOSBHICS
JIOCTOBEPHBIH 3 eKT OT npruemMa KopMoBo# no6aBku. Tak, Ha
35-€e CYTKHM BblpallluBaHUs1 2KHBOH BeC UbINJIAT-0poiliepoB BO
2-i1 onbITHOI rpyniie 6bi1 Bhile 1-ro Koutposs na 5,9 % (P
< 0,05). Ilpu stom B cpaBHeHun ¢ Gpousiepamu, noTpedisiB-
MU KopM ¢ KcrbureHom, B OMbITHBIX Tpyrinax bl 0TMeueH
neno60p Beca na 5,4 %.

Ha 42-e cyTKu omnbiTa NpUBEC MacChl B OMBITHBIX IPyMax
6bw1 Ha 3,1 —3,8 % B cpaBHeHuH ¢ | -ii KOHTPOJILHON FPYMITIOi
una0,9—1,5% — co 2-it. Tak, B 1-i rpynre »kupas macca
LbITISAT-OpoiaiepoB coctaBuia 2474,5 (P < 0,05) u Bo 2-i1
rpynne — 2489,5 r (P < 0,05). I1pu sToM coxpaHHOoCTb 3a
42-7HeBHbBIH MEPHOJ BbIPAILIMBAHHUSA Y LBIJIAT B OMbITHBIX
rpynnax Obiia Bbile KoHTpoJisi Ha 9 %.

Ananusupysi CcpelHeCyTOUHbIE TIPUBECHI LIBITIIST-OPOH-
JepoB (Tabauua 3), caeayeT OTMETHTb, YTO BBOJ B MOJIHO-
pPaLMOHHBbIH KOMOUKOPM KOMIIEKCHOro Ouorpenapara aaet
pesyJbTaThl nocje 15-X CyTOK BblpallluBaHUs LBIIIAT-OPO-
finepoB. Tak, B nepuoa ¢ 1-ro no 14-i neHb BhIpalMBaHusi
nTuua orcraer B pocte Ha 16,9—23,0% B cpaBuennu ¢ 1-m
kontposieM 1 Ha 7,0—15,5% onepexkaer pesysbTathl 2-if
KOHTPOJILHOM TPYIIIbL.

[Tpu stom Bo BTOpoil nepuon (15—28 cyt) cpennecy-
TOUHBIH MPUPOCT BO 2-1 Tpymnrie, noJyuaslieil Guonpenapar
(0,2%), cocraBisier 67,69 r, uTo BbIilIe 1-r0 KOHTpOJIS Ha
5,8% u nmke 2-ro kKoutpoas Ha 11,9% cooTBeTcTBeHHO.
[1pu sTOM pesdysbraThbl | -ii ONBLITHON IPYIIbl HE3HAUUTEBHO
OTJIMYAJICh OT ToKasdaTesst 1-i KOHTPOJIbHOH Tpymibl U
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Tabnuua 3. Bamsanue Guonpenaparta Ha cpefiHeCYTOUHbIE NPUPOCTDI UbINAAT-6poinepos, r (M + m)

Ipynna
Nokasarenb KOHTpOJIbHasA OnbITHaA

1-a | 2-1 1-a 2-1

Mo nepnopaam BbipalwmBaHms
1-14 eyt 30,53 21,97 25,38 23,50
15-28 cyt 63,99 76,81 63,65 67,69
29-42 cyt 74,19 73,69 85,03 83,96

3a Becb nepuoj BbipallnBaHus
1-42 cy1 56,24 57,49 58,02 58,38
B % K 1-My KOHTpOJItO 100 102,2 103,2 103,8

Goutn Ha 17,1 % uuxe 2-i KOHTpOJILHOI rpynnbl. U Ha-
KoHell, ¢ 29-X 1o 42-e cyTKM BblpalliBaHus HAaUGOJbLINE
CyTOUHbIE MPUPOCTbI ObLIK OTMEUEHbI B OTMBITHBIX IPyMIax,
B cpearem, Ha 15,1 u 13,6 % Bbille, 4eM B KOHTPOJBHbIX
rpymnmnax.

[1pu 5TOM 32 Bechb 42-/1HeBHBIN T1€PUOJL BbIpAILIUBAHUS a6-
COJIIOTHBIN CPEIHECYTOUHbIH MPUPOCT MACChl LBIMIAT-OPON-

JiepoB B 1-ii onbiTHOM rpynre 6bul Bbillle KoHTposist Ha 0,9—
3,2% uBo 2-it — Ha 1,5—3,8%.

Nayuass >pPeKTHBHOCTb MPUMEHEHHS KOPMOBOH KOM-
MJIEKCHOH 1006aBKH B palMoHe LbIMJISAT-OPOHIepOB, BaXKHO
OLIeHUTb CyTOYHOe ToTpebsieHUe KOpMa W 3aTpaTthl Ha IMpH-
poct | Kr »kuBOM Macchl NTUIbL. JlaHHble pe3yJibraThl Mpej-
cTaBJeHbl B TadauLe 4.

Tabnuua 4. BamsaHue KoMnyieKCHOro 6uonpenapara Ha CyToyHoe NoTpebsieHMe KOPMa U 3aTpaThl
Ha 1 Kr XXuBOM Macchbl ubinaATaMm-6ponnepamu

Ipynna
MNokasartenb KOHTPOJIbHasA onbITHasA

1-a | 2-1 1-a 2-1

CyTouHOe noTpebneHue
3a Becb nepuog, r 118,7 106,9 107,3 105,7
B % K KOHTPOJIO 100 90,0 90,4 89,1
CpepaHee noTpebneHne KOpMa Ha ros, Kr 4,984 4,491 4,508 4,438

3atpaTbl Ha 1 KI NpUPOCT XMBOW MacChl

3a Becb nepuop 2,11 1,86 1,85 1,81
B % K 1-My KOHTpPOJIO 100 88,15 87,67 85,78

3a Bech 42-1HeBHbIN 11€PUOJL BbIPALLMBAHUS LBILISAT-0PO-
AJIEPOB B OMBITHBIX TPyMnax, MOJYyYaBILIMX HCCAeLyeMbli
6uonpenapar, OblJIO TIOTPAUEHO MeHble KOpMa, YeM B KOH-
TposbHofi rpynme na 9,6—11,0%. [Tpu 310M cpennee notpe-
6JieH1e Kopma Ha 1 rosioBy B 1-il 1 Bo 2-1i rpynnax coctaBuio
4.4—4.5 Kr, 4yTo OKa3aJoch MeHblIe rokasareass |-ii KoH-
TposbHo# rpynnbl Ha 9,5 1 10,9 % cooTBeTcTBeHHO.

Jlurepatypa:

BbiBoa. BBeneHue B 1noJjiHOpalMOHHBIE KOMOGUKOPM KOM-
MJIeKCHOro GHornpenapara MOJIOXKHTEJIBHO CKa3blBaeTcsl Ha
POAYKTUBHOCTH M COXPAHHOCTH LbIIIAT-Opoitsiepos. Ilpu
3TOM COKpAlllaeTcst pacXoll KOPMOBO# 6asbl, M Ha 110JyueHHe
| kr >kuBoro Beca upinsenka TpeGyercs na 11,8—14,2%
MEHbLIe KOpMa B CPABHEHHM CO CTAHAAPTHBIM IOJHOpALH-
OHHbIM KOMOHKOPMOM.

1.  DuoxumuyecKkre U MUKPOOHOJOTMUECKHE aCTIEKThl MOJyUeHHsT OHOMPOLYKTOB H hapmripenapatoB U 3(hHeKTUBHOCTh
WX MPUMEHeHHs B MTHIEBOJICTBE / A.W. Terenko, C.B. Xyeun, U. C. JKono6osa, I A. Tlayraxun, 10. A. JlbiceHKo,
A.T. Kowaes // Tpyael Ky6anckoro rocyrapersennoro arpapioro yuupepeutera. — 2015, — Ne 52. — ¢. 212—218.

2. Selection optimum substratum for creating proteinenzyme feed additive based on the fungus of kind Trichoderma
/ Y.A. Lysenko, A.V. Luneva, A.G. Koshchayev, K.P. Fedorenko, V.V. Petrova // Advances in Agricultural and
Biological Sciences. — 2015. — V. 1. — Ne 1. — ¢. 3—10.
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MEAJULUHUHA

OueHka cnyxa B 3aBUCUMOCTHU OT 3(P(PEKTUBHOCTH JIeYEHUA Pa3InYHbIX hopM
XPOHUYECKNX THOUHBIX CPEAHMX OTUTOB

AmanosB LLlaBkat Iprawesuny, JOKTOP MEAULMHCKUX HAYK, npodeccop;

[xab6oposa [Jofpap PaxuMoBHa, KaHAUAAT MEAULMHCKUX HAaYK, AOLEHT
TalWKeHTCKNIA NefuaTpuyeckuil MeAULMHCKNIA MHCTUTYT (Y36ekncTaH)

AmaHoB AMUHKOH LLlaBKaTOBMY, MIAAWNIA HAYYHBIA COTPYLAHUK
Pecny6nukaHcKuii cneLman3MpoBaHHbiil HAYYHO-NPAKTUYECKUI MELULMHCKNIA LeHTP nepuatpuu (r. TawkeHT, Y36ekucTaH)

Hapxopxaesa LLlaxHo3a batupoBHa, marucTp
TawWKeHTCKNit NneguaTpuyeckuil MeAULMHCKNIA MHCTUTYT (Y36ekncTaH)

ComaCHo nanubiM BO3, XpoHuuecknil THORHBIN CPeaHNH
orut (XI'CO) siBasiercsi BaxkHOH mpoOeMod B 3/paBo-
OXpaHEHHH, MMEIOUIMH IKOHOMHYECKOE H COLIMa/bHOe 3Ha-
uenue [8,13,18]. [To nanHbIM OTeUeCTBEHHDIX U 3apyOerKHbIX
asTopos XI'CO crpanaet ot 1 110 4 % Hacenenusi B Mupe.

XI'CO 310 xpoHnueckast HH(eEKLHsl CpeHero yxa u 6a-
pabGaHHON TEepernoHKH, XapaKTepuaylouleecs TPUALOH MpH-
3HAKOB: HaJM4YHeM CTOHKOH mepdopauyrn GapaGaHHON Te-
PEMOHKH, MOCTOSIHHBIM HJIM MEPHOAMYECKH TTOBTOPSIIOLLIMMCS
rHOETEYEeHHEM M3 yXa W B Pa3JIMUHON CTEeNeHH CHHXKEHHEM
CJlyxa, MOCTENEHHO MPOrPecCHpPYIOUM MPH JIUTEJIBHOM Te-
ueHuu 3a6osieanus [9,10,20].

XI'CO mnporekaeT B HeCKONbKMX BapHaHTaxX: Me30THM-
nanut — 6GoJsiee Gaaronpusithas dopma 10 40%, npu ko-
TOPOM MMeeTCsl H30JIMPOBAaHHOE BOCHasleHHE CJIM3UCTON 060-
JIOUKH CJIyXOBOH TPyObl, ME30THMIIaHyMa W TMIIOTHMIAHYMa,
SMNUTUMIAHUT — Ha KOTopbli npuxoautest ot 18 % 1o 20 %
c/lydaeB, XapaKTepu3yeTcst MopaXKeHHeM BEepXHero sraxa Oa-
paGaHHOM MOJIOCTH, AHTPYMA, CIYXOBBIX KOCTOUEK M 3TTHMEe30-

TUMINAHATLL — cMeluanHas GopmMa Ha KOTOPbIi MPUXOIUTCS
10 30 % cayuaes [5,19,21].
HoBble  KOHLENUMH — Ma/JoTpaBMaTHUHbIX,  (DYHKLHO-

HaJIbHbIX BMELIATEbCTB, YJydllleHHe TEXHHYECKOro OCHA-
IIEHHS U JIP. O3BOJIAIOT BO MHOTOM U3MEHHTb MOJIXO/ K OTle-
paTHBHOMY JIEUEHUIO XPOHUUECKOTO BOCIHAJIEHUS B CPEJIHEM
yxe. B CBSI3H C 3TMM TIPUMOPUTETHBIM JIOJIXKHO CTAHOBHTCS
He TOJILKO CaHalllsi BOCMAJHTEJBHOTO oyara B CPEJIHEM YXe,
HO W OJIHOBPEMEHHOE COXpaHeHHWe M yJydllleHHe CJIYXOBOH
ynkipn. OHAKO JI0 CUX MOP HET €IMHOrO MOJX0Ja B OTHO-
LIEHWH THIA U 0ObeMa PEKOMEHJIyeMbIX XHPYPrHUECKHX BMe-
1IATEJbCTB HA BMCOUHOH KOCTH B 3aBUCHMOCTH OT CPOKOB
3aboJieBaHUs], XapakTepa MarToJIorMUYecKoro npoiecca, cre-
MeHU JIECTPYKIMH, paCrpOCTpaHeHHOCTH rmpoiiecca. [lpo-
JIOJPKAET OCTABAThCsl AKTyaJIbHbIM MMOUCK HOBBIX XHPypruye-

CKHX ¢noco6oB JiedeHust 60sbHbIX XI'CO, ¢noco6CTBYONINX
YMEHBIIEHHUIO YAaCTOThI PELUANBOB, 06JerdaloninX KOHTPOJIb
3a 110C/1e0MepalMOHHON MOJOCTbIO H yJydllIaloluxX cayx. B
cBeTe He0OXOAMMOCTH PeLIeHHs OMTMCAHHbBIX Bbllle BOITPOCOB
ObLIO 3aMJaHUPOBAHO W BBITIOJHEHO HACTOSLIEE HCCJIEN0-
Banue [1,6,11].

Lleab uccnenoBanusi: CpaBHUTE/IbHAS OLEHKA CJyXa OT
3 hEKTHBHOCTH PA3JIMUHBIX METOJIOB JIeUEHUsST XPOHHUECKHX
THOMHBIX CPEIHHX OTHTOB.

Marepuanbl U mMetonbl McciaenoBanusi: [lox Halum Ha-
6smonenreM Haxonusuch 60 6osibHbIX ¢ XI'CO B Bospacre
ot 18 no 68 set, noctynuBuinx B «Otae/eHUe BPOKIEHHON
1 npuo6perennor natonoruu JIOP opranos y nerefi» PC-
HITMLIIT 3a nocnennue 2 ropa (2014—15r)

[TepByto rpynmny cocraBuiud 36 OGOJbHBIX Me30THMIMA-
HutoM. CpenHuil Bo3pact GOJIbHBIX B 3TOH TpyIiie COCTaBHII
43,54+2,9 ser, ¢ aaUTeNbHOCTBIO 3aboseBanus 4,64+0,83
Jet. Bo Bropyto rpynmy Bouwin 20 GoJbHBIX 3MMME30THMITA-
HHUTOM, OblJla MpeJICTaB/IeHa TTalMEHTAMH MOJIOJIOTO BO3pacTa,
B cpenHeM — 32,3+2,69 jer, ¢ mMTesbHOCTh 3abogie-
Banusi 5,9+0,93 ser. Tpetbsi rpynna npejacrapjieHa 4 60Jb-
HBIMH OCJIOKHEHHbBIM 3MUTUMIIAHATOM B ocHoBHOM 3 (75 %)
Oblia TpecTaBjieHa nalyeHTaMu crapiie 35 JieT (CpeiHui
Bogpact — 37,2+2,23 net), ¢ 6osee uem 10-seTHUM aHa-
MHE30M 3a00JieBaHus (CpeiHss AAuTebHOCTL — 9,842, 1
net), 1(25%) 13 Hux — U3 counaibHbIX rpynn pucka. Kpome
TOTO, MaTepraaMH UCC/IeIoBaHus CIYKUMH 15 mpakTHIeCcKH
3/10POBbIX Jitojlel (8 My»KUKH W 7 »KeHlIMH), B Bo3pacTe oT 18
110 45 J1eT.

BceM GoubHble NpoLIM 00LLEKINHUYECKHX (cO0op 2Kaio0,
aHaMHe3a, OOBEKTHBHOE HCCJIE0BAHKE ), OTOPHHOJAPHHIO-
JlorHyecKoe o0c/e/loBaHue (IHIO0CKOMUUECKOe UCCIel0BaHNE
yxa, ayanomerpusi, Tumnanomerpusi), MCKT Bucounsix xo-
creit [12,16,17].
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Bcem GoJIbHBIM KpoMe KOHCEPBATHBHOTO JIEUEHHsl TPO-
BEJIEHO OTlepaTUBHOE JieueHue. XUpypruueckasi TakTHKa MpH
pasubix popmax XI'CO pazsinuyna. Onepauyn MpoBOUIUCH B
MJIaHOBOM ropsiike. [ Ipu Me30THMIaHUTE KpoMe CAaHUPYIOLIHX
¥ PEKOHCTPYKTHBHBIX OrMepalyil NPOBOAUIMCH CJIYXOYJIyullia-
fotire onepauun — tumnanonaactuky I, I1, 11T tunos B 3aBu-
CHMOCTH OT CTeTeHH pa3pylieHHs! LEMH CIyXOBbIX KOCTOUEK ¢
UCIOJIb30BAHHEM Pa3JIMUHbIX 11poTe30B [2,4,15,24].

B noonepauyonnom nepuone B | rpynne nammenton c [
cTeneHblo Tyroyxoctu 610 6 (16,6 %), co Il crenenbio Ty-
royxocth — 16 (44,5%), ¢ Il crenenbio Tyroyxocth — 11
(30,5%), ¢ IV crenennio Tyroyxoctd — 3 (8,4%). Yepes
| wmecsi, mocse omepauun GOJbHBIX ¢ | cTeneHbio Tyroy-
xoctn 66110 10 (27,8 %), co 11 crenenbio Tyroyxocth — 19
(52,8%), c III crenenbio Tyroyxoctd — 5 (13,9%), ¢ IV cre-
nenbto Tyroyxoctd — 2(5,5%).

60 1
50 A
40 A
M 1 cTeneHb
M 2 cTeneHb
30 A
W 3 cTeneHb
20 - B 4 cTeneHb
10 -
0 T T T I/
[0 onepauuu rnoc/ne onepawum

Puc. 1. CTeneHun TYyroyxoctu y 60JibHbIX C ME30TUMNAHMTOM

Bo II rpymre 1o onepanuu B 3aBUCUMOCTH OT CTeNeHH Ty-
FOYXOCTH MaLMEHTbI PACIIPEIESIUCh CIIELYIONIM 06pa3oM: ¢
[ crenenbio Tyroyxoctu 66110 4 (20%), co II crenenbio Tyro-
yxoctd — 10 (50 %), ¢ 11 erenensio Tyroyxoetd — 3 (15%),
¢ IV crenenbio Tyroyxocti — 3 (15%).

Bo Il rpynine uepes 1 mecsiit nocsie onepaiyu ¢ I crenenbio
Tyroyxoctu 66110 6 (30 % ) nauuentos, co Il crenenbio Tyroy-
xocth — 9 (45 %), ¢ 111 crenenbio Tyroyxoetn — 3 (15%), ¢
IV crenenbio Tyroyxoeth — 2 (10 %).
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Puc. 2. CTeneHu TYyroyxoctu y 60/1bHbIX C 3NUME30TUMNAHMTOM
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B saBucumocru or crenenu tyroyxoctu B Il rpynme o
ornepaluu NalMeHTbl pacnpeie/siiuch CeayolM 06pasoM:
¢ | crenenbio Tyroyxoctu He 6bL10, co Il crenenbio Tyroy-
xoctn — 1(25%), ¢ 11 crenenbio Tyroyxocetn — 2 (50 %), ¢
IV crenensio tyroyxoctn — 1 (25%).

Bo III rpynne 4epes | mecsiiy nocie onepauuu ¢ | cre-

TeHbIO TYFOYXOCTH He GblI0 NalueHToB, co 11 crenenbio Tyro-
yxocth — 1 (25%), ¢ Il crenenbio Tyroyxocth — 3 (75 %),
¢ IV crenenbto Tyroyxoctu He 6bLI0.
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Puc. 3.

«OTAMUHBIE» W «XOPOILHE» PE3YNbTaThl COCTABHJIH TPH
Gankaiiiem ananuse 72 % Bcex onepaliyil, NOBTOPHbIE Orle-
paiyu (depe3 12 mecsilieB) MO3BOJHIIM YBEJTHIUTD 3TO YHCIO
10 85,4 %.

B I rpynne naiyeHToB Takue pe3yJsbTaThl MOJydeHbl y 28
u3 36 naumentos (77,8 %), o Il rpynne nauuentos — y 20
u3 14 (70%), Bl rpynne — y 3 us 1 (75%).

B I rpynne «ynoB/eTBOPUTE/bHbIE» Ppe3YJLTAaTbl Olle-

(13,9 %) peaynbTaT XMpypruueckoro JieueHust paciieH’/IH Kak
CHEYJOBJICTBOPUTEJIBLHBIN».
Bo II rpynne «ynoBJieTBOpPUTE/IbHBIE» Pe3yJbTaTbl Olle-
pauuu Hab/oamuch y 3 nauuentos (15%), Tak ke ObL10 5
nainentos (25%) ¢ «Hey10BJIeTBOPUTENLHBIMU» Pe3yJIbTa-

TaMH orepauuru.

BOpldTe.HbelfI» pe3y/bTaT XUPYypruveckKoro JieueHus

B III rpynne y 1 60sbHOro (25 %) uMesicst «Heya0BJaeT-

pauuu Habmonanuch y 3 nauuentos (8,3%). ¥ 5 nauuentos  25].
[ HeynoB. PesynbTatsl

OonbHbIE C3INUTUMNAHUTOM

J M yaosneT. Pe3ynbTaTbl

BoMbHbIE C INUME30TUMITAHUTOM M OT/IMYHbIE K XopoLme

pesynbTarthl
BonbHbIE C ME3OTUMMAHUTOM
T T T T
0 20 40 60 80

Puc. 4. 3pcheKTMBHOCTL NPOBOAUMDIX ONEpaLmil

[14,
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AynromeTpusi mokKasasa, 4to y GOJbHBIX SMUTHMIaHHTOM
KOHJIyKTHBHAsI TYTOyXOCTb BbISIBJISIIACH peKe, UeM B [ePBOH
KJuHUuecKo# rpynre. Hapyuienne 3BykonpoBeneHusi aua-
rHOCTHPOBaHO y 54,3 % GosibHbIX BTOpoit rpymmsl (p<0,05 k
1-it rpynne) u 54,9 % Goabhbix Tpetbeit rpynmbl (p<0,05 K
1-it rpynme). CMelIaHHY0 TyroyXoCTh Y GOJIbHBIX STIHTHMIIA -
HUTOM OTpeNIeJIsiiM B 2 pa3a valile, 4eM y OObHBIX Me30THM-
MaHUTOM, CEHCOHeBPaJIbHYIO TYrOyXOCTb — B 3 pasa yalle.
Tak Bo BTOpOJi rpyrre cMelannas Tyroyxoctsb 6bi1a y 30,5 %
yesioBek (p<0,05 k 1-it rpynmne), HapylieHHe 3BYKOBOCIIPH-
stust otmedeno y 15,2 % (p<0,05 k 1-ii rpynne); B TpeTbeil
Tpynme 10Js TaKUX MalMeHTOB COCTaBHJA COOTBETCTBEHHO

y 29,3% (p<0,05 x 1-ii rpynne) u 15,9% (p<0,05 k 1-ii
rpyne). Kpome Toro, y mauueHTOB TpeTheil IPYIIbl JI0CTO-
BEPHO Yallle PErUCTPUPOBAJIH TYTOYXOCTh TPEThel CTeneHn —
29,3 % (y 601bHBIX 1-ii rpynnb — 15,1 %, p<0,05).

Takum 06pasom, 3¢hpeKTHBHOCTb JedeHHs! MalHeHToB ¢
XI'CO 3aBHCHT OT KOMIJIEKCHOTO MpPeonepalnoHHoro 06-
CJIEJIOBaHUST U KBaJHM(HUIMPOBAHHOTO BBLIMOJHEHUS OTle-
pauuu [3, 7]. Vicxozst u3 nosiyueHHbIX JaHHbIX, BUJIHO, 4TO pe-
KOHCTPYKTHBHO — CJIyXOYJIydIIAIOLIHe OTlePaLiK PUBOJIST K

JIOCTOBEPHOMY YJIyUlI€HUIO MOKA3aTe el CTeNeHH TyrOyXoCTH
y GoJbHBIX [22, 23, 26,27].
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Bo3pacTHble acneKTbl pacnpoCcTpaHeHHOCTU HEKOTOPbIX anKTOPOB PUCKa
npearunepTreH3sun

Banuesa MaguHa HOHycoBHa, accucTeHT;

MyxutauHoBa Kamona OilbeKkoBHa, MarncTpaHT
AHLWXAHCKNIA rOCYAPCTBEHHBIA MEAULMHCKMIA MHCTUTYT (Y36ekucTaH)

COBpemeHHbIe JIAHHBIE JIMTEPATYPbl CBUAETENLCTBYIOT, YTO
U3ydeHHe pUCKA Pa3BUTHs NMPEIArHNepTeH3nH, Kak (ak-
TOpa, CMOCOOCTBYIOUIETO Pa3BUTHIO apTepUasibHOM rumep-
TEH3UH, CEPIEUHO-COCYUCTbIM 3a00JI€BAHUSM, a TaKkKe HX
OCJIOXKHEHUH MPEJICTABJSETCS BAXKHBIM, B YaCTHOCTH MOTYT JIH
oco6ble SMUAEMUOJIOTHIeCKHe XapaKTePUCTHKH (BO3pacT, 1o,
9THHUECKAs PUHAIEXKHOCTD) M «IylaBHble» (DAaKTOPbl PUCKA
(®P) Bausath Ha passutue npearuneprensud (I1plh) [5,8]. C
YUETOM 3THX BOMPOCOB pa3paldOTKa MPopUIaKTHIECKHX MPO-
rpamm, 6e3yCl0BHO, MOXKET 3HAUUTENLHO YJIYULIUTh 3aLIUTY
OpraHoB MHILIEHEH BO-TEPBLIX, Y MAlMEHTOB C YPOBHEM ap-
TepuanbHoro nasienust (AJl) B amanasone IlplT m comyr-
CTBYIOLUIUMH COCYJMCTbIMH 3a00sieBaHUsIMU  [6]; BO-BTOPBIX,
paHo HauyaTasl NepBUYHAsT MEIMKAMEHTO3Hasl WM HeMeHKa-
MEHTO3Hasl NPOUIAKTHKY MOTYT MOJYJMUPOBATh HE OJIMH, a
uenblit pag @P [7]; B TpeTbuX, 1Mog0o0HbIE NOMYAALUOHHbIE
npoUIaKTHIECKHE TTPOTPAMMbl MOTYT ObITh HAMpsIMYI0 Ha-
npaBJjieHbl HA MEXaHH3M, CIOCOOCTBYIOIIMH STHIEMHH OXKH-
peHus1, caxapHoro auadera, NperunepTeH3ut U coOCTBEHHO
Al [2,9]. B ToxKe BpeMmsi MO-TMpeKHEMY OCTAIOTCST OCTPBIMH
BOIPOCHI 3MUAEMHOJIOTHIECKOTO U3yueHUs1 U KoHTpoJst [Iplh
Ha ypOBHE MOMYJSILMK C LeJiblo npenynpexnenust Al u cep-
JIEUHO-COCYIUCTBIX OCJOXKHEHUH. TaKux MccaeI0BaHUN B yC-
JoBusix ¥36ekucrana 1 CHI npakruyecku Hert.

[TosTomy Le/blo Hallell paboThl IBUJIOCH CPABHUTEBHOE
U3y4eHHe PacrpoCTPAHEHHOCTH MPEArUNepTeH3uH Cpeln He-

OpraHu30BAaHHOTO MYXKCKOTO M »KEHCKOTO HaceJieHHsl ropoja
Annrrkana QepraHcKoi JIOJHHBI.

Marepuan u meroapl. MaTepuanom AJsi HACTOSILLETO HC-
CJIEIOBAHUST TIOCTY KUK PE3YJILTATbl OJHOMOMEHTHOTO 3ITH-
JIEMMOJIOTHUECKOTO  MCCJIENOBAHUS  CIYUalHBIX pernpe3eH-
TATHUBHBIX BBIOGOPOK H3 HEOPTaHH30BAHHOTO MYXKCKOTO U
JKEHCKOTO HacesieHUsl B Bo3pacte > 15—70 jer, npoxupa-
oiero B . Anamkade. Jljisi anugeMHOIONHYECKOTO Hecie-
JI0BaHUs Obl10 ¢chOPMUPOBAHO 2 BbIGOPKU: — MepBast Cpeiu
HEOPraHU30BAHHOTO JKEHCKOTO Hacejenust > 15—70 jeT u
BTOpasi — cpeau MyxKuuH > 15—70 Jsier. OxBat o6c¢/e10Ba-
nuem coctabsit 280 (76,9%) u 323 (89,5%) uenoBek co-
OTBETCTBEHHO M0 BhiGopKaM. [1poBomIock KOMIJIEKCHOE 06-
cJie/IoBaHle MOMYJSIIMH ¢ HCIOJIb30BAaHHEM OGHOXHMHUYECKHX,
STMHIEMHOJIOTHIECKHX, HHCTPYMEHTAJbHBIX, KJIHHHUECKHX H
OMPOCHBIX METOJIOB UCC/IEIOBAHMUSI.

Pesynbratbl u 06cyxnenue. B tabauuax 1, 2 u Ha puc. 1
NpeJcTaBJieHbl CpeJIHUe 3HAUYEHHS CHCTOJIMUECKOTO apTepHu-
asibHoro faBjenust (CAJL) cocrapisiioT y »keHimH — 121,24+
1,08 u y myxuun — 122,94+1,40 mm pt. cT., quacrosinue-
ckoro aprepuanbHoro pasjaennst (JAAJl) — no 77,2+0,59 u
76,8+0,70 — coorsercreenHo (P,>0,05, P,>0,05).

Cpennune yposun CAJl u JIAJL B obuiell nonysnsuuu >
15—70 ser cocraBuin — 122,1+0,90 u 77,0+0,47 mm
PT. CT. COOTBETCTBEHHO. B pasjiMuHbIX BO3pACTHBIX TPyInax
cpennue 3Hauenust CAJL u JIAJL ormeuasiich pasjiMudsivMi B
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Tabnuua 1. CpepHue 3Havenua CAl v [JAJl B 3aBUCMMOCTHM OT MoJia 06Ccnef0BaHHON NoNyAALMK

CAR AAA
Fpynnbl 06cneaoBaHHbIX Yucno ob6cnepoBaHHbIX M - M o
Mys4uHbl > 15-70 net (1) 280 121,2 1,08 71,2 0,59
XeHwuHbl > 15-70 net (2) 323 122,9 1,40 76,8 0,70
06was nonynauus > 15-70 net 603 122,1 0,90 77,0 0,47
P<0,05 - -
Cratuctuka pasnuuus no t-kputeputo (P) P<0,01 - -
P<0,001 - -

Ta6nuua 2. CpepHune 3HaueHua CAL v JA]l B 3aBMCMMOCTH OT BO3pacTa 06cne0BaHHON NONyAALUY

Yucno CAl 0AR
Fpynnbl 06cneaoBaHHbIX 06Cen0BaHHbIX M - M -

15-19 (1) 42 106,3 1,07 67,5 0,94
20-29 (2) 152 1111 0,81 714 | 044
30-39 (3) 144 115,8 1,24 740 0,74
40-49 (4) 118 126,8 1,94 80,2 1,08
50-59 (5) 83 137,7 2,99 853 |1,41
60-69 (6) 48 144,5 3,79 865 |1,68
70 n cTapuwe 16 142,5 6,32 87,6 |3,17

P<0,05 2-14-3,5-4,6-5,7-6 | 3-1,4-1,5-1,6-1,7-1
Cratuctuka pasnnyus no t-kputepuio (P) P<0,01 - -

P<0,001 - -

76,8+0,70

122,1+0,90

‘ = cAn

= OA0 ‘

Puc. 1. CpeaHue 3HayeHua CAJL u 1A[l cpean nonynauum > 15-70 net

YPOBHSIX CJIEAyIOUIUM 00pa3oM COOTBETCTBEHHO: B 15—19
Jger — 106,3+1,07 u 67,54+0,94 mm pr. c1., B 20—29 jier —
111,1+£0,81(P<0,05)71,4+0,44 (P>0,05), B 30—39 sieT —
115,8+1,24 (P<0,05) u 74,0+0,74 (P<0,05), B 40—49
ger — 126,841,94 (P<0,05) u 80,2+1,08 (P<0,05), B
50—59 ser — 137,7+2,99 (P<0,05)1 85,3+ 1,41 (P<0,05),
B 60—69 ser — 144,5+3,79 (P<0,05) u 86,5+1,68
(P<0,05), B 70 net u crapuwe — 142,5+6,32 (P<0,05) u
87,6+3,17 mm pt. ct. (P<0,05). B Bo3pactHom janasone >
15—70 ner npupoct AJl cocrasua B cpearem ast CAJL 36,2
MM pr. ct. v aast JAJL — 20,1 mwm pr. cr. (P<0,05). Cuura-
ercst, 4to mnoBbiienre AJl B IeTCTBe WM B MOAPOCTKOBOM
BO3pacTe CBSI3aHO C (DU3HOJOTHIECKHM POCTOM M MOJNOBBIM
cospeBaHueM nHauBuayyma [1,4], a Bo B3poc/ioi nomyssiuu
My MOXKHJIBIX — 3TOT NPOLLECC MOKHO OOBSICHUTD B OIpejie-
JIEHHOH CTeNeH pas/iMuMsMM B MHTEHCUBHOCTH OHOJIOrHYE-

CKHX TPOLIECCOB MJIM aTepOCKIePOTHUECKUM PEMOASINpPOBa-
HHeM cocynoB [3].

Hamu Obl1a npociieskeHa 4actota pacnpocTpaHeHHOCTH
[1pI" Ha ypoBHE OTHOCHTEJIbHBIX BEJMYHH Y 00C/eL0BAHHON
nonysasuuu. JlaHHble B 9TOM OTHOILIEHHH NPEICTAB/EHbI B Ta-
6JmLie 3 U Ha puc. 2.

Kak BuaHO U3 MpecTaB/aeHHBIX JaHHBIX B TabJ/ule 3 U Ha
pHC. 2, IpocyieXKUBasach CyllleCTBEHHO BbicoKas yacrota [ 1pl’
cpenu obenenopannoil nonynsiuuk (26,5%). Ilpu sT0M ua-
crora I1pl 6bu1a B 1,3 pasa oiwe y myxkunn (30,0 %), uem y
senumn (23,2 %), P<0,05.

OTmeueHo, 4To ¢ Bo3pactoM pacrnpocrpanentocts [1pl ¢
JIOCTATOYHOH CTATHCTHYECKOH MOIIHOCTBIO (power) Bo3pac-
TaeT KaK y My»K4HH, TaK H Y »KeHLUHH (TabJ/inLbl 4, puc. 3).

Kax BHIHO M3 npecTaB/eHHbIX JaHHBIX pacrpocTpaHeH-
Hoctb [ply My:kuHH ¢ Bo3pacToM yBesiuuBaercst 6oJiee yem
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Ta6nuua 3. PacnpoctpaHeHHocTsb Mpl cpean HeopraHusoBaHHow nonynsauuu > 15-70 net

Fpynnbl 06cnefoBaHHbIX Yucno o6cnesoBaHHbIX Pacnpoctpanenkocts Mpr
A6cC. 4 %

Mys4uHbl > 15-70 net (1) 280 65 23,2
XeHwuHbl > 15-70 net (2) 323 95 30,0
06was nonynsuua >15-70 net 603 160 26,5

P<0,05 2-1
Cratuctuka pasnuuus no t-kputeputo (P) P<0,01 -

P<0,001 -

23,2%
30,0%

O My>K4YnHbI

B >KeHL HbI

Puc. 2. Boissnaemocts lpl B 3aBucumoctun ot nona

Ta6nuua 4. PacnpocrpaHenHocts Mpl cpeau HeopraHM30BaHHOIO MYXCKOMO M JKEHCKOrO HaceseHus
B 3aBMCMMOCTU OT BO3pacTa

Fpynnbl 06cnepo- Yucno o6CnenoBaHHbIX PacnpoctpaHeHHocTb Mprl
BaHHbIX A6C. 4 %

MY YKeH MY JKeH MY JKeH
15-19 (1) 18 23 0 0 0,0 0,0
20-29 (2) 74 78 12 7 16,2 9,0
30-39 (3) 69 75 28 15 40,6 20,0
40-49 (4) 64 64 27 22 50,0 34,5
50-59 (5) 35 48 16 11 45,7 22,9
60-69 (6) 21 27 7 8 333 29,6
70 1 cTapuwe 9 8 5 2 57,7 25,0
CraTucTuka pasnuins P<0,05 P<0,05 4-3,6-3,4-7 | 4-3,6-3,4-7 | 4-3,6-3,4-7 | 4-3,6-3, 47
1o t-kpuTepHio (P) P<0,01 P<0,01 3-2,5-2,7-2|3-2,5-2,7-2 | 3-2,5-2,7-2 | 3-2,5-2,7-2

P<0,001 P<0,001 4-2,6-2 4-2,6-2 4-2,6-2 4-2,6-2

na 39,5% uu B 3,4 pasa (P<0,001). Cpenu »eHcKoro Ha-
ceJieHUsT B 3aBMCMMOCTH OT BO3pacTa IMOKa3aTeJd pacrpo-
crpanennocty [pl yeranossenst ¢ pasuutieit na 61,9 % un
¢ yBesindenuem B 20 pas (P<0,001). Tak, y »KeHIIMH pa3HOro
Bo3pacra pacrnpoctpaHenHoctb [IplT BoisiBsisiachk co ceny-
foleit yactotoii (tabanua 5 u puc. 3): B 15—19 ner — 0,0 %,
B 20—29 ser — 0,0%, B 30—39 et — 3,1 % (P<0,01), B
40—49 ner — 14,8% (P<0,001), 8 50—59 ser — 31,4%
(P<0,001), B 60—69 et — 61,9% (P<0,001), B 70 siet u
crapuie — 33,3 % (P<0,01).

Takum oGpasom, 1o MaTeprasam Ucc/enoBanust, HabJ/oa -
eTCsl BbICOKAsl pacrpocTpaHeHHOCTb MPEArurnepTeH3ud Cpeu
HaceJIeHUsl. YUUTbIBAsL TO, YTO 9TO COCTOsIHUE SIBJIsieTCsl Mpe-
JIMKTOPOM apTepHaJbHON THIEPTEH3HH, CJIefyeT OoJiee ce-
pbEe3HO 3aHATbCS 3TOH npobsemor. B wactHocTH HanpaBuTh
BCE CBOM YCHJIUS HA H3ydeHHe (PaKTOPOB, MPUBOISLLNX K NPE/i-
TUMEePTeH3HMH, B LeJsX pa3paOboTKH HOBBIX TEXHOJIOTHH, Ha-
NpaBJICHHbIX HA MPOPUIAKTHKY U JieUeHHE MIEePTEH3UBHBIX
COCTOSIHMI CPed MY2KUMH U 2KEHLIMH Pa3/IM4HbIX BO3PACTHDLIX
rpynn B ycnoBusix Pepranckoit 10HHbl Y30eKHCTaHa.
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Jlutepatypa:

Anexcannpos, A. A., Pozanos B. B. dnuaemuosorus 1 npoduaakTHKa MOBBILIEHHOTO apTePUATLHOTO JaBJCHHS y IeTeH
u noapoctkos // Poce. meauatp. sxypran. — 1998; 2: 18—19;

PycramoBa, @.E., [xycunos A. K., Lkynyc6ekosa [T A., Tynnei6aesa M. K. [1pexrunepronus kak HauanbHast popma
apTepuasbHOl runepTonru. CoBpeMeHHbBIH MOIXON K AMarHocTHKe U jedennio // Kapamosorus Yabekncrana. —
2007. — Ne 2. — c. 34—35;

[ycros, C.B., Bapcykos A. B., Anb-S3uan M. A. OcobeHHocTr peMosiepoBaHusi MHoKap/a y nauuentos ¢ Al' B 3a-
BHCHMOCTH OT CTereHH cpeHecyTounoil Bapuabensnocetd AJl// Aprep runepr 2002; 8 (2): 32—6;

Aabraposa, J1. B., dabrapos A. A. Oco6eHHOCTH apTepHa/bHONO JaB/ieHus y iKoabHiKoB Kabapauno-bankapuu //
Kapanosackyansipuasi repanus v npocputakruka. — 2006. — Ne 5. — ¢. 75—82;

Hypertension Prevention Trial Research Group. The Hypertension Prevention Trial: three-year effects of gietary
changes on blood pressure // Arch Intern Med 1990; 150—154—160;

Nissen, S.E., Tuzcu E.M., Libby P. Effects of antihypertensive agents on cardiovascular events in patients with
coronary disease and normal blood pressure the CAMELOT study: a randomized controlled trial // JAMA. — 2004;
292: 22192221,

Svetkey, L. P Management of prehypertension // Hypertension. — 2005; 45: 1058 —1060;

The Trials of Hypertension Prevention Collaborative Research Group. Effects of Weignt loss and sodium reduction
intervention on blood pressure and hypertension incidence in overweignt people with high-normal blood pressure:
the Trial of Hypertension Prevention, phase 11 // Arch Intern Med 1997; 157: 661 —665;

Tuomilehto, J., Lingstrum J., Eriksoon J. G. Prevention of type 2 diabetes mellitus by changes in eifestyle among
subjects with impaired glucose tolerance // N Engl J Med 2001; 344: 1346—1349

0 HOBOM NoaxoAe K M3y4eHuio KpUKa aenbguHa

Banos leopruii [eopruesuny, Bpay-ncuxuatp
Bonrorpagckas ob6nactHas ncuxuatpuyeckas 6onbHuua Ne 1

[Ipedraeaemes, 3anucamo 38yKo8ble CUCHAAbL 0CALPHUHA HA KOMILIOMED, ¢ NPUMEHEHUEeM 38YKOB020 DPedaKmo-
pa,,Audaciti». [lpouzsecmu cimamucmuueckyio 06pabomKy 38YKOBbLX BOAM L RPOAHAAUSUPOBAINL NOAYHEHHbLE PE3YLb-
mamol. B xo0e nposedénmuix ucciedosartl Obi10 NOKA3AHO, YIMO KPUK OeAbHUHA 8 OCHOBHOM COCIOUNM U3 CAONCHLLX
no cmpyKmype u xapaKmepy uipoKOnOLOCHOLX MOHOUMNYAbCHOLX U MYAbIMUUMAYAbCHOLX 38YKOBLLX BOAH, C PASHOO-
OPA3HOIM KOKMYPOM PUCYHKA U PASAULHOLMU MOOYAAYUAMU. Kpome moeo, 8 38YKOBLX MOHOUMNYALCHOLX BOAHAX 0eab-
Guna dvLaU OOHAPYICeHbL HeL0BeuecKUe CUAYINMbL, 00PA3bL HEAOBEKA.

Karouesole crosa: anumaromepanus, Kpuk oesvuna, weaosedeckue cuiyImol, UUpOKONOAOCHbLe BOAHbL

J'Ifo;m, u3/aBHa 3Hajqu 0 OJAroTBOPHOM, 1leJeOHOM BO3-
JIEHCTBHM 3BYKOB »KMBOTHBIX Ha OPTaHU3M uejoBeKa.
MHorue npeBHeiilne yueHus cojiepKaT B cebe yTBepKIAeHHs
W OMNbIT, HAKOIJIEHHBIH ThiCAUEJETHSIMU, O TMOJOXKUTETbHOM
BO3/IEHCTBUH 3BYKOBbIX CUTHAJIOB XKMBOTHBIX HA OPraHU3M ye-
JoBeka. CrocoGHOCTH MX OKa3blBaTh yClOKaUBalollee, pac-
cnabJsionlee 1eHCTBHE, CO3/1aBATh MOJIOXKHUTEbHbBIH HACTPOH.
06 sToM yrnomuHaercs eié B Berxom 3aBere, HaydHbIX TPaK-
tatax Erunta u Ipesuero Puma [2.].

E1ié npeBHHe KesibThl U HOPBEXKIb 06paliani 60JbliIoe
BHUMaHHe Ha OJIaroTBOPHOE BJIMSIHUE,,l1e]1eOHbIX T1eCeH»
JlesibMHA HA TICHXO3MOLIMOHAJILHOE COCTOSIHHE 4YeJIOBEeKa.
CrnocoGHOCTH CHUMATb MCUXO0JIOTHUECKOE HATPsKEHHE, yeTa-
JocTh. CTaOUIN3UPOBATH CHXOIMOIIMOHAIBHOE COCTOSTHUE.

Cuienyer nopuepkHyTb, UTO CPeld pa3HooOpasHbIX CMO-
coOOB O03/I0POBJIEHUST C MOMOIIBIO *KUBOTHBIX B TMOCJEIHEe
BpeMst 0coOeHHO BocTpeGoBaHa Je/ibpUHOTepaTHsi.

HenbgpuHoTepanus BaseTcs caMbiM PacnpOCTPaHEHHbBIM
aHMMaJsIoTepaneBTHYECKUM peabuINTallMOHHBIM METO/IOM Jie-
yeHHs1 OOJIbHBIX Pa3HOro Bo3pacra. TepaneBTHYECKOE HC-
M0JIb30BaHUe Ie/b(MHUHOB C Je4eGHONH Le/blo MOMYYHJIO LLH-
pokoe pacrpocrpaHenue B Awmepuke, EBporne u B apyrux
Pa3BUTHIX CTpaHax. HecMoTps Ha LWIMPOKUI AMANa30H YacToT,
BXOJISALIMX B COCTAB aKYCTHUECKUX CUTHAJIOB JIe/Ib(PMHOB, TVia-
BEHCTBYIOLYIO POJib B BO3HUKHOBEHHH MOJOXKHUTEJNLHOTO Te-
paneBTHUECKOTO 3(hheKTa OTBOJAT YJIBTPA3BYKy. DTOT BOMPOC
JIOCTATOYHO AKTHUBHO W TLLATEJLHO H3YYEeH HCC/Ie10BaTENSIMU
pasubix ctpat. Euié 40 snet tomy Hasan ObIO 10Ka3aHO, YTO
MO/l BO3ACHCTBUEM YJIBTPA3ByKa MPOUCXOAAT CIOMKHbBIE XUMU-
yecKue, TepMHUECKHE W 3JIEKTPHUECKHE MPOLLECChl B KJIETKaXx.
YnbTpasByk criocoGeH yaydllaTbh LHPKYJSIIHI0 KHAKOCTH B
KJIETKAX, PEryJanpyeT HOHHO-3JIEKTPOJUTHBIN 0OMeH. YuéHble
NpeanoJaratT, YTo aKyCTHYeCKHe CHrHaJlbl 1e/1b(UHOB Mpo-
U3BOAAT 3PPEKT OHOJOTMIECKOT0 pe3oHaHca, CTUMYJIUPYIOT Y
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yeJloBeKa BhlleJIeHHe TOPMOHOB-3HAOP(HUHOB, KOTOpPBIE YaIyd-
LIAIOT MCHXO0IMOLIMOHAJIBHOE COCTOSIHHE YEJIOBEKA, JesiTelb-
HOCTb HEPBHOH CHUCTE€Mbl, TOBBILIAIOT OOLIMHA YKU3HEHHbIN
ToHyC. J1eficTBYS KaK aHareTHK, CHUMaeT 00J1b. JIeunT Takne
3aboneBanus y aetei, kak JILUIT, aytuam, cunapom layna.

BoisiBsieHO 61aroTBOpHOE BJIMSIHUE JIe/IbUHOTEPATIHH Ha
TMICUXOHEBPOJIOTHYECKHE H TICHXOCOMATHUECKHe O0JIe3HH [ 5.
cTp-32.6.].

B Hactosiniee Bpemsi, 3ac/y:KEHHOU MOMyJASPHOCTbIO BO
BCEM MHpe, Y MPOQeCcCHOHANbHBIX MCHXOTEPANeBTOB, MCHXO-
JIOTOB W Bpauei, TakKe MoJib3yercs jedeGHast, NCUXOKOppeK-
nnonnas ayaunporpamma Jbkedpdpu Tommncona. B xotopoii-
,,JIECHU JlesIbMHA» COYETAIOTCSl CO 3BYKOBBIMM CHMTHaJslaMH,
UCXOISLLMMHU U3 [yOUH KocMoca. Takue MeJloidu oMoratot
YEJIOBEKY YCIOKAHUBAThb H3MOTAHHYIO CYe€TOH HEPBHYIO CH-
cTeMy, BpPauyloT MICUXUKY He Xyzke TabaeTok u mukeryp [10.].

[esiblo TaHHOTO HCCIEIOBAHUS SBJISIETCS U3ydeHHEe MHbIX
OGHOAKYCTHUECKUX CHTHAJIOB JIe/Ib(MHA ¥ TIIATEJbHbIH aHAJIH3
MOJIy4eHHBIX Pe3yJ/ILTaToB.

B npoBonMBbIX HCCIeI0BAHUSX TIPU 3aTHCH H300paXKeHHH
1 aKyCTHYECKUX CUIHAJIOB Jie/b(rUHA MPUMEHSIICS JUKTO(DOH
Zoom H6, ¢ nonosnnutensibiM moaysem E6H-6DUFL XLR/
TRS, HoytOyk ¢ npoueccopom Intel (R), 8,00 I'b. C npo-
rpammubIM o6ecriedenneM Windows 10 Homammnsisi. C aynu
yerporictBami Intel (R) Realtek High, Definition Audio. [Tpo-
rpamma Joxi, penakrop ¢ororpaduit Potoshop. Boina ycra-
HOBJIEHA MTPOCTas B paboTe U B TO 2Ke BpeMsl (DyHKLMOHAJbHAS
MpH 3arUCH 3ByKa W paboTe ¢ HUM criellHaibHas mporpamMmma
«Audaciti». C onHo#t MoHOROpOKKO#, yactotolt 44100 iy u
32 bit float.

Cratucruueckast 00pab0oTKa MoJyYeHHbIX TaHHBIX MPOU3-
BeJsieHa ¢ nomoliibio nporpamm Statistic 8.0. Microsoft Excel
2013 r. u no boposukoBy B.T1. [1]. HacToTbl uamepsinuch B
Tepuax. [IpumeHnsiiach MeTpuyeckast cucTeMa Mep, TeXHHUe-
CKHH aHaJIHU3.

B ecrecrBenHbIX yenoBusx, B akBatopun YépHoro u Cpe-
JIM3E€MHBIX MOpEH, Hajl MOBEPXHOCTbIO BOJbI ObLIO 3arUCaHO
Ha aiukTooH 185 aynucHruaos aeibhUHOB. JIJIHTETBHOCTbIO
oT 3 10 17 MuHyT. 3aTeM 3ByKOBbI€ CUIHAJIbI IC/IbMUHOB ObLIH
nepeHeceHbl Ha HOYTOYK, B nporpammy,,Audaciti», yiaseno
thusunueckue apredakrbl. [l uccyae0BaHus U MaTeMaTHue-
cKolt 06pabotku BblOHpasioch 10 100 pasHbIX ayauHCHIHAJOB,
B cepe/iiHe 3BYKOBOH IOPOXKKH.

[Tocsie poBeeHHBIX HCC/IEI0BAHMI, MaTeMaTHUECKOH 06-
pabOTKH M aHaJ/IM3a MoJyYeHHbIX JaHHBIX MOXKHO ObLJIO Bbljie-
JIUTb HECKOJIBKO T'PYTIT OMOAKYCTHUECKHUX CUTHAJIOB.

Bo-nepBbiX, 9TO BH3T M THCK, KOTOPbIH M31aBajy Je/b-
(bUHBI B BHJE paA3HOHAMPABJEHHBIX CEPHUEHBIX MIHPOKOINO-
JIOCHBIX YaCTOTHO-MMITYJIbCHBIX 3BYKOBBIX BoJIH. Cieny-
IOLLMX B OMNpeJe/]eHHOM KaHajle 3BYKOBOH BOJIHbI GJOKaMH
(rpynnamu), HempepbiBHO OfMH 3a ApyruM. CocTaBJsiin B
cpenem 30% OT Beex 3amucaHHbIX ayauocHrHasioB. Kosn-
uecTBO 0JIOKOB BapbupoBasio ot 10 no 80. MakcumasbHbIH
CTIEKTP KaXKJOT0 M3JIydaeMOro MMIyJbca Obll HEIOCTATOUHO
crabuabHbIM 1 cocrassista 170—190k[1. MakcumasbHbII Me-
JKUMITYJIbCHBIH MHTepBas jgocturais S0mc. buoku (rpynmbi)

He uccnenoBamuch. [pumensiics TexHuueckuii anamua. Cm
puc. 1.

Bropasi rpynna 3ByKOBbIX BOJH — OJHOTOHHBIH MPO-
TSKHBIE CBHCT. B MPOLEHTHOM OTHOLIEHHH Obll HECKOJBKO
GOMBIIMM M TI0 TIPOTSPKEHHOCTH cocTaBasii (45 %) oT Beex
3anucaHHbX. PerucrpupoBascsi B BHIE CEPHHHON ILIMPOKO-
MOJIOCHOH BepeTeHOo0OPa3HOH MOHOUMITYJIbCHOH 3BYKOBOH
BOJIHBI, COCTOSILLEH W3 TPYMIT UMITYJIbCOB. YHCI0 HMIYJIbCOB
B rpyne OblJ0 HEMOCTOSHHBIM U COCTaBJISIO OT 3 10 8 UM-
My/sbCOB. MaKCHMAJIbHbBIH CTIEKTP KaXK/I0ro H3/IydaeMoro M-
nynbca pocruran 180—200 kli. MunuMaMbHBIN BpeMeHHOH
MHTEpBaJ MeKLy UMIyJbcamu 1,2 Mc., a MakcumadbHbli 100
mc. Cum. Puc. 2.

Kpome 3t0ro, Bble/s/IMCh HAa 3BYKOBOH JIOPOXKKE OT
JIPYTHX BOJIH 10 CBOeH opMme U napamerpam Tpesu. Pe3kue,
KOPOTKHE 3BYKOBbBIE BOJIHBI C BBICOKOH aMIJIUTY/I01 3ByUaHHS,
KOTOpbIe 3ByYa/id OTIAEIbHO OT BCeX BOJIH. KoJIMUECTBO 3THX
HMITYJIbCOB BapbupoBasoch ot 5 10 20. Hacroroit 500k[i. —
800kI11. Iurenbnoctbio ot 0.2 10 0.6 mc. Cwm. Puc. 3.

Bpemenamu oHM BIJI€TaJMCh B OCHOBHYIO KaHBY JIPYTHX
BoJiH. CM. Puc. 4.

[Toutu y Bcex nenbguHoB. B 95% MPOLIEHTOB CJy4yaeB
MOKHO ObIJIO YCJIBIIIATL 3BYKH, MOXOXKHE HA UeJOBEUECKH,
Takue Kak MsyKaHbe, Jiail co0aku, UMOKaHHe, XHXHKaHbE,
ckpexkeT. OHH OblI pazOpocaHbl B pa3HbIX MeCTax ayHoCHr-
HaJla U BCTPeYasluch OTAebHBIMU (hparMeHTaMH.

Txu-xu. Cwm. Puc. 5.

[aB-TaB. Cwm. Puc. 6.

Cpemy yuéHbIX CYyIIECTBYET MHEHHE, UTO HEKOTOPbIE KH-
BOTHbIE 00ILAOTCA MEXKIY COO0H ¢ MOMOLbIO CUMBOJIOB, He-
pornncdos, kaptuHoK [2, 8, 11.]. Ho nokazaresnbcts sToro,
JI0 CHX TI0p He cylecTByeT. [laxe HecMOTpsl Ha TO, 4TO B
MOCJIEIHAE TO/bl, MOSIBUJIOCH MHOXKECTBO HayuHbIX paborT,
CrelMabHbIX KOMIBIOTEPHBIX TIPOTPAMM H MOCOOUH, MPH T10-
MOIILM KOTOPBIX Pa3Hble HUCCJAEIOBATENH TMbITAIOTCH BU3yasiu-
3UPOBATh 3BYKOBBIX CHIHAJIOB XKHBOTHBIX B H300paxeHue [9].
[To-npexkHeMy aHHbIH BOIPOC OCTAETCsl MAJOH3YUEHHbBIM.

MHoii Takke Obl1a cesaHa MOMNbITKA HCCAEI0BATD
JIAHHBII BOMPOC, HO, HECKOJbKO Mo-uHOMY. [1as1 3Toro, Bo-
nepBbIX, ObIIK 3aMUCaHbl HA KOMITBIOTED, 3BYKOBbIE CUTHAJIbI
nenb(UHA ¢ MpUMeHeHHeM 3ByKoBoro pefakropa Audaciti
Ha vactote 441000, 32 bit float. 3atem Oblio npousse-
JIEHO 11eCTb HaxKaTHH Ha KHOMKY «npub/auxkeHue». [Tocne
9TOr0, Ha 3BYKOBOH JI0POXKKE, B MOHOUMITYJILCHBIX 3BYKOBBIX
BOJIHAX JeJb(UHA, CTaJM MOSBJAATHCS, MPOPUCOBBIBATHCS
KApTUHKH B BHJIE YEJOBEUECKHX CHJY3TOB, 00pa3bl Yeso-
Beka. Cm. Puc. 7.

[Tpu cumxenun yacrotsl 1o 8000111, nnn npu e€ Bospac-
taunu 1o 384000111 uenoBeveckne cuaysTh, 06pasbl uesoBeKa
MOCTENEeHHO Pacnaialuch, pacTBOPSAINCH. B MysbTHUMITYJIb-
CHBIX BOJIHAX JIeJIbPUHA, KAK B CEPUIHDBIX, TAK U B OJMHOUHBIX,
ueJIOBEUECKHE CUIY3Thl, 00pasbl UesioBeKa OTCYyTCTBOBa/H. B
X0Jle MPOBOJIUMOTO UCC/IEI0BAHNS OTMEUEHO, UTO yallle BCEero
yeJIoBeUECKHe CHITYIThl, 06pa3bl UeJOBEKa, MOXKHO ObLIO 00-
HapY>KUTb TOJBKO B MOHOUMITYJIbCHBIX BOJIHAX Je/bduHa. Mx
MOKHO OblJIO 0OHAPYKHTb BO Bcex 185 3amucaHHbIX ayauo-
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Puc. 1. Muck

Puc. 2. CBucr

Puc. 3. Tpenu

Puc. 4. Tpenn BHYTpU BONH

Puc. 5. Txu-xu
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Puc. 6. FaB-ras
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Puc. 7. Cunyatbl nopen

CUrHaJIaxX WJIM B Hauajle, UM B CepeliHe, UMW B KOHIE 3BY-
KOBOH JIOPOXKKH. B My/JbTHHMIYJIbCHBIX BOJIHAX Jeb(HHA,
KaK B CEpUHHBIX, TaK H B OAMHOYHBIX, YeJOBEUECKHE CHITYIThI,
06pasbl 4eJI0BeKa OTCYTCTBOBAIH.

Brbio ormedeHo, uto JiesbpuHbl, 6€3 BUAUMOH MPUUKHbI,
B TeUeHUH BCEro ayJMOCHTHAJIA MOIJIM PEe3KO MEHSITh YaCTOTY
U3JTyu4aeMbIX 3ByKOBbIX BOJIH. [Tepenajibl OblIM 3HAUUTENIbHbI.

BbiBospl.

Kak BUJIHO U3 TIPOBEIEHHBIX HCCIEI0OBAHHM, 1eb(HH CrOo-
coOeH M31aBaTh CJIOXKHbBIE M0 CTPYKType U XapaKTepy pasHo-

oOpasHble 3ByKOBble cHrHaJjbl. [Ipu nmpoBeneHun neabduHoO-
Tepanuu HeoOXOAUMO YUUTHIBATH HE TOJBKO YJBTPa3ByKOBOE
BO3JIeHCTBUE Ie/Ib(HHA HAa OPTAaHU3M YeJI0BeKa, HO U BJIMSHHE
Jpyrux OHoakycTHueckux yactor. Kpome toro, B Xo1e uccie-
JI0BaHUsl OblJIO OOHAPYKEHO, YTO B 3BYKOBBIX MOHOHUMITYJIb-
CHBIX BOJIHAX Jle/ib(hHHA, BCTPEUAIOTCS B BHIE M300paKeHHUs
yeJIOBeUeCKHe CHJy3Thl, 06padbl yesoBeka. JlaHHas paboTa
MO3BOJIUT T0-HOBOMY B3WISIHYTb Ha Jie/IbUHOTEPaANno, 060-
raTUT HAlllM 3HAHUS O Jeb(UHAX U TIO3BOJIUT MOHATD JIyullle
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CpaBHMTEJ'IbHaﬂ XdpPaKTepUCTUKa COCTOAHUA TKaHeu NapoAoOHTa y CTOMATOJIOrNYECKH
380pPOBbIX LeTeln u peten, 60/1bHbIX XPOHUYECKUM KaTapaJibHbIM TMHTUBUTOM

lopoBaHel, OkcaHa iBaHOBHa, OOKTOp MeANLUUHCKUX HayK, AOLEHT;

Monecky [loiHnua puropbesHa, MarucTp, MHTEpPH
ByKOBWMHCKMIt rocyAapCTBEeHHbIN MeaULMHCKIUI yHUBepcuTeT (r. YepHoBLbl, YKpauHa)

B cmpykmype sabosesanuil mxareii napodonma demeti 8 60 % cayuaes npeobiadaem XpoHUHecKull KamapaibHolil
euneusum. Kposomouusocmo decer onpedeasemces 8 63,33 % cayuaes, 3yoroil kamens 8 53,33 % npu noiHom om-
CYMemsuu NAMOA0ULECKUX KAPMAHO8. Kpome moeo, y demell ¢ KAUHUMECKU UHMAKMHbIM NAPOOOHMOM MONCCM Ha -
O64100amocs Haaudue CKpolnmo2o mederus 3ab60resarnuil mKanei napodoHma.

Karouesoie cnosa: saboresanus mkaretl napodouma, 0emu, euHSUBUM

Assessment of periodontal tissues in children 12 years of age

Godovanets 0.1.;
Popescu D.G.

In children the structure of periodontal tissues in 60,0 % of cases prevalent chronic catarrhal gingivitis. Bleeding
gums is determined in 63,33 % of cases, plaque at 53,33 %, in the absence of pathological pockets. In addition, chil-
dren with clinically intact periodontium, it can be observed that there is a hidden course of diseases of periodontal tis-
sues. In addition, children with clinically intact periodontal there can be hidden presence of disease periodontal tissues.

Keywords: periodontal tissue diseases, children, gingivitis

3360ﬂeBaHuﬂ TKaHEeH MapoJoHTa 3aHUMAIOT BTOPOE MECTO
Cpeli BCEX CTOMATOJIOTHUECKHMX MATOJIOTHH M SBJSETCS
OJIHOM U3 BaXKHBIX MPOGJIEM JIETCKOH CTOMATOJIOTHH YUUThIBAS
MX BBICOKYIO PACIpPOCTPAHEHHOCTb M HEraTHMBHOE BJIMSIHUE Ha
3y0OUeJIIOCTHOM annapar 1 opraHu3m yesioBeka B esom [1].
B Ykpaune, natoJiorus TkaHei napoloHTa y 1eTel yaiile BCero
nuartoctupyertes B Bogpacre 12—15 jer — 92—100 %, npu
3TOM KPOBOTOUMBOCTD fieceH Habuonaercs B 80 % obceeno-
BaHHbIX, 3yOHOH KaMeHb — JI0 39 9%, marosiorHuecKHe Kap-
manbl — B 4% [2, 3]. [To pesyasraTam KJIMHMYECKHX H 9KC-
NepUMEeHTaJbHbIX HCCJIEIOBAHUI J10Ka3aHO, 4TO HauboJjee
YacTbIM 3a60J1eBaHUEM TKaHEH MapoloHTa Y JeTel SIBJSeTCs
XPOHUYECKHI MeHepasM30BaHHbIH KaTapa/bHblil TMHIUBUT. B
Bozpacte 10 sier on perucrpupyercst B 69% cayuaes, B 12
ner — y 77%, a B 15 et — y 87 % nereii. B Bospacre 12
neT B 3% JieTeli IMarHOCTHPYeTCst MapOJOHTHT CpeHei cTe-
nenu Tskectd, a B 15—16 siet yxe B 12—18% nereii oka-
3bIBAIOTCS MMAPOJIOHTAJIbHBIE KApMaHbl yOUHOH 4—5 MM [4].
Takke 1oKazaHo, 4To HauaJbHbIE ATOJOTHIECKHE U3MEHEHHS
MpH XpoHHueckoM KarapanbHoM runrusute (XKI') y nereit 6e3
CBOEBPEMEHHOTO JIeUEHHs MPUBOJIAT K TsKEJIbIM (hopMam na-
POJIOHTHTA BO B3POCJIOM Bo3pacte [5, 6, 7].

Poct pacnpoctpanenHoct 3aboJieBaHUid TKaHe# mnapo-
JIOHTA y JIeTell B YKpauHe He SIBJSETCS YHUKaJIbHBIM, a 0Tpa-
JKAeT MUPOBbIe TeHaeHIMH. CorNacHo pesysbraTaM MCCIIeno-
Banuss BO3, nporpeccupoBanne W pa3ButHe 3a06oJeBaHUi
TKaHel MapoJIoHTa BbI3LIBAIOT PsiJl (DaKTOPOB, HO OJHUM M3
MePBUYHBIX 3THOJIOTHYECKUX (haKTOPOB Pa3BUTHsI THHTHBHTA
1 NapoJIOHTHTA sIBJIsieTCsl GakTepuaJsibHas Ogsiiika. bakrepu-

a/JibHasl KOJIOHM3aLMsl MPULLICEUHON MOBEPXHOCTH 3yOOB CII0-
coOCTBYET HHBA3UM MHKPOOPTAaHU3MOB B TKaHH MapoJoHTa U
MPUBOJIUT K Pa3BUTHIO JoKaJbHOTro Bocnasenus [8, 9, 10].
[TosTOMy COCTOSIHME MMTHEHbBI TOJIOCTH PTa SIBJISIETCS BaXKHbIM
9JIEMEHTOM BO3JIEHCTBUSI HA TKAaHW MApoAOHTa, OCOOEHHO B
JIETCKOM BO3pacrTe.

Llenbto Hatero uecie1oBanust Obl10 H3ydeHHe COCTOSTHUS
TKaHEH MapojOHTa y JeTei, OOJIbHbIX XPOHHYECKUM KaTa-
paJibHLIM TMHTHBUTOM, ¥ CTOMATOJIOTHYECKH 3/I0POBbIX JI€TEH.

Marepuansl U mMetoabl McciaenoBanusi. Hamu Oblio 06-
cienoBano 60 nereit 12 ser. lesienne Ha rpyrmmbl OCylllecT-
BJISLIM caiefylonium obpazom: B [ rpynmy Bxomuau 30 310-
pOBbIX jieTel (rpynna cpaBHeHusi), a Il rpynmy cocraBssiiun
30 neteit, 6osbHbIX XKI (ocHOBHAs rpynmna). PerynspHocTb 1
KpaTHOCTb MHMBHYaJbHOTO YX0/ia 3a MOJIOCTbIO PTa onpejie-
JISIA TyTeM aHKETUPOBAHHUSI.

Kimnuueckue MeTo/ibl: THIHEHHYECKOE COCTOSTHHE MTOJIOCTH
pra onpenensau no unuaekey ruruensl OIH-S (J.C. Green,
J.R. Vermillion, 1964), olieHKy COCTOSIHUSI TBEpP/IbIX TKaHEH
3y0OB MPOBOJUIIH € MOMOLIbI0 HHIeKea Kapueca (KITY), s
M3ydeHHs] MHTEHCHBHOCTH W PaclpOCTPAHEHHOCTH BOCHAJIU-
TeJILHOTO Mpoliecca B JIeCHaX NPUMEHSIIM Narui/IspHO-Map-
THHAJIbHO-aJ1bBeoIsipHbIi uHaeke (PMA) u npo6y [use-
pa-IlucapeBa, oTmeuanu TakxkKe HajJuuue 3yOOUYENIOCTHBIX
aHoOMaJIui U iepopMatiuii.

Pesyabratbl ucciaenoBanusi. CornacHo JIaHHbIM —aHKe-
THPOBAHKSI IETH C MHTAKTHBIM mapogontoM B 60 % ciyuaen
unetaT 3y6bl 1 pas B nenb, B 26,67 % — 2 pasa B JeHb, U
B 13,33% — 3 pasa B nenb, npu 31oM 6,67 % aeteil uu-
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ctaT 3y6nl Heperyssipo. Cpeny  06CIeI0BaHHBIX JIeTeH,
Goabhbix XKI, 73,33 % — uucTsT 3y6bl TOJALKO 1 pas B jeHb,
26,64% — 2 pasa B JeHb. 26,64 % 3TuX jeTeil OTMeTHJIH,
UTO UMCTAT 3yObl HeperynsipHo. JOMoJHUTENbHBIMH CpeJl-

CTBAMHU FMTHEHbI M10JIOCTH pTa (MHTEPAEHTAIbHBIMU LLIETKAMH,
J10cCaMu, OMOJNACKUBATENSMH ) TI0JIb3YIOTCA TOJMLKO 33,33 %
JieTell CO 3/0POBbIMH TKAHSIMU MMapOJIOHTA, U 20,0% nereii
6OJILHBIX XPOHUUECKUM KaTapasbHbll TMHIUBUT (Taba. 1).

Tabnuua 1. XapakTepucTUKa MHAMBUAYANbHOTO YXOAA 33 NOJIOCTbIO PTa y AeTei rpynn HabnoaeHus

KpaTHocTb YyucTKM 3y60B Irpynna II rpynna
1 pa3 B fieHb 60,0% 73,33%
2 pasa B fieHb 26,67% 26,67%
3 pa3a B fieHb 13,33% 0%
HeperynapHo 6,67% 26,64%

OlleHKa THIHEHHYECKOTO COCTOSIHHUS MOJIOCTH pTa M0 HH-
nekcy I'pun-Bepmunnbona nokasana xopouee (0,77 + 0,08
GaJjisia) COCTOSIHHE THIHEHbI MOJIOCTH pTa y JIeTell Ipyribl
CpaBHEHMsI M YJOBJIETBOPHTE/bHOE [M0Ka3aTelb HHIEKCa Y

0anneI
1.50

neredt, 60sbHBIX XKIT — 1,204 + 0,14 6ana (puc. 1). [Tosy-
UeHHbIE JIaHHbIE TO3BOJISIIOT YTBEPXKIAATh O JIOCTATOUHOM TH-
THEHUYECKOM yXoJle B 00€UX rpyrnnax HaOJoieHUs.

1,204*

0,77

1,00

0,50

0,00
I rpyrma

II rpyrmia

Mpumeyanue: * — pnoctoBepHas pasHuua mexay nokasatenamu I u II rpynn

Puc. 1. CocTosiHUe rurneHbl NoNOCTU pTa AeTei rpynn HabnoaeHua no aaHHbIM uHaekca OHI-S

Y 6oJbIIMHCTBA 06CIe/I0BAaHHBIX HAMM JIETEH B CTPYKTYpe
3aboJieBanuii Tkaneii napogonta npeotaanan XKI (73,33 %).
[uneprpoduyeckuii rTMHIUBUT, B OTJIMYHE OT KaTapasjbHOro,
BCTpeUasicst 3HAUUTENLHO pexke — 16,67 % ciryuaes.

XKI' ocHoBHOM Obls1 TIpeACTaBJeH JIETKOH CTEMeHbIO Tsi-
weetn (60,0%), 3HAUMTEILHO MeHble ObLIO CpelHe-Ts-
JKeJIbIX opm (puc. 2).

Ananuz 3nauennit unaekca CPITN mnokasas, 4to cpeu
neteit, 60bHbIX XKI, KpOBOTOUMBOCTD IeCEH ONpeessieTcs B
63,33 % ciyuaes, 3y6Ho# Kamenb B 53,33 %, MpH MOJHOM OT-
CYTCTBUH NATOJIOMMUECKUX KAPMAHOB.

Y nereit ocnoBHo# rpynnbl XKIT xapakrepusyercst cina6o
BbIpA’KeHHBIM MPOIIECCOM BOCMAJIEHHs], MOATBEPXK/IAET 3HA-
uenue npo6ol [unnepa-ITucapesa — (1,52 + 0,27) 6anna.
CJielyeT OTMETHTb, UTO Yy JIeTel ¢ KJIWHUUECKH HHTaKTHBIM
NapoJIoHTOM, TakKe HabJIoaNach MOJOKUTeNbHAA Npoda
Hunnepa-ITTucapesa (0,09 + 0,04) 6anna, uto yKasbiBaeT Ha
CKpBbITOE TeueHHe 3a6oJieBaHUl TKaHel napojoHTa (taba. 2).

Cpemy daxkTopoB pucka (GOpMHPOBAHHSI U TPOTPECCHPO-
BaHusl 3a6oJieBaHUI TKaHEH MapojloHTa BaXKHOe MeCTO 3a-

HUMaeT Kapuec W ero ocjoXKHeHusi. Hamu BbisiBjieHa BHI-
COKasl pacrpocTpaHeHHOCTb Kapueca 3yOoB y ieTel, 60JIbHbIX
XKI' — 93,33%, uTo J0CTOBEPHO OTJIHYAETCS] OT 110KA3a-
Tenist rpynnbl cpaBienus (73,33 % ). MnTencuBHOCTL Kapueca
B rpynnax HabJiojieHust Kosebanach ot 2,13 + 0,32 nopa-
JKEHHBIX 3yOOB Y JIeTel ¢ MHTAKTHLIMH TKAHAMH TapOJIOHTa 110
3,14 + 0,29 — y neteit, Gosbubix XKI (Taba. 3).

3y6oueitocTHble aHOMAJIHK U JlehopMalli BCTPEUAIUCh B
60,0 % nereit, 60s1bHbIX XK (puc. 3).

BbiBoabl. B cTpykrype 3abojieBaHuil TKaHel NapoioHTa
npeotaanaer XK, uto B 60,0 % ciyuaes npencrabien Jerkoi
CTeMeHbIo TsKecTH 3aboseBanns. B 46,67 % netell ¢ KJIMHH-
YyeCKH MHTAKTHBIM MapOJ0HTOM, HabJTI0IaeTcst MoJIOKUTebHAsT
npo6a [llunnepa-Ilucapesa, uto ykasbiBaeT Ha CKpPBHITOE Te-
ueHue 3aboJ/eBaHul TkaHel napopoHTa. [losyueHHble naHHbIE
noGyKIaloT K JaJibHeHIeMy J€TaJbHOMY H3YUEeHHIO COCTOSTHHSI
TKaHeH TapojloHTa U pa3paboTKh AMarHOCTHUECKHX MEpOIpH-
STHH, HAMPABJIEHHDBIX HA PaHHEE BbIsIBJIEHHE 3a00JIeBaHUH.

[lepcnekTuBbl AajbHEHLINX HMCCAENOBAHWUN. YUHUTHIBas
3HaueHHe THUTMeHUYEeCKOTo YX0J/ia 3a MOJIOCTbI0 pTa Yy JIeTel,
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Jerkan
CTEIIeHD S K1

26,6 7%
cpeaHAa
CTEIIeHb S K1

13,33%

ToEE Tad
CTEIIeHb A K1

Puc. 2. CreneHb TAXKECTU NOPaXKeHMA TKaHel NapoJ0HTa B OCHOBHOM rpynne no AaHHbIM MHAEKca PMA

Tabnuua 2. UHAEKCHAA OLEHKA COCTOSIHUA TKaHe! NapoAoHTa y AeTel rpynn HabniopeHus

WUHpEeKCbI Mpynna I (cpaBHeHus) Mpynna II (ocHoBHas)
WNupekc MpuH-BepmunuoH, 6annsi 0,77+0,08 1,20+0,14*
Nupekc PMA, % 0 24,45+3,41*
Npo6a Wunnep-Mucapesa (fiogHoe yucno CBpakosa), b6ansel 0,09+0,04 1,52+0,27*
KpoBOTOYMBOCTb, CEKCTAHTHI 0 3,73£0,39*
3y6OHOI1 KaMeHb, CEKCTaHTbI 0 1,47+0,32*

[Ipumenanue: * — nocroBepHast pasHulla rokasaresiell rpyribl CpaBHEHHs

Ta6nuua 3. UHTEHCUBHOCTb Kapueca NoCToAHHbIX 3y60B y aeTeil rpynn HabnopeHus

Ipynnbi K n v Kny
I rpynna (cpaBHeHus) 0,93+0,24 1,00+0,17 0 3,14+0,29
IT rpynna (ocHoBHas) 0,067+0,05* 2,07+0,29* 0 2,13+0,32*

[Ipumeuanrue: * — nocToBepHasi pa3HHMlla TIOKa3aTe el IPpyMIbl CPaBHEHHUS.
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Puc. 3. 3y6ouentocTHble aHoManum u gecpopmauuu y seten rpynn HabnogeHus
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C HeJIblo NpeaynpexjaceHnst pasBUTHsT CTOMATOJIOTHYECKHX

3aboJieBaHUH U YMeHbUIEHHsT UX WHTEHCHUBHOCTH IJIaHUPY-

€TCsl [IPOBOJIUTL HUCCAE/I0BaHHsT COCTOSITHHS MHKpOéMOLLeHOSa

M MECTHOH 3allMTbl MOJOCTH pTa i pa3pabOTKH HHAMBH-
JyaJibHO-1POUIAKTHUECKHX MEPONPUATHI B JE€TCKOM BO3-
pacre.
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KOHCTMTyI.I,MOHaJ'IbeIﬁ noaxon B U3y4eHUU opraHoB numeBapuTeanoﬁ cucrtembl

BHaCTOHLLLee BpeMsi 60JIe3HU OPraHOB MHULLEBaPeHHs] 3aHH-
MaloT BeJlylllee MeCTO B MPAKTHUECKOH MEUIIMHE TI0 UHCITY

B HOPMe U NPYU pasNnyHbIx 3a60/1eBaHUAX

EdpemoBa EneHa HukonaeBHa, acCUCTEHT;
beHpepckuit Hukuta CepreeBuy, CTyAeHT;

MaH4yeHko MaBen Cepreesny, CTyfeHT
PocTOBCKMI rocyaapCcTBEHHbI MeAULMHCKUIA YyHUBEPCUTET

pyuxuit (1925), M. C. Macnos (1925),U.B. Tanant (1927).
bBaaronapst ux pabotam GblIH CO3MaHbI OPUTHHAIBHBIE CXEMBbI

JIHEH HeTPyL0CIIOCOOHOCTH Cpei HaceseHHusl, He JIOCTHIILIEro
NeHCHOHHOTo Bogpacta. Pugnueckoe pa3BUTHE U 3/10POBbE ye-
JIOBEKa BO MHOTOM OTIPEAEJISIOTCS €ro (PU3MUECKOH KOHCTHTY-
uueit. [TepBble cBeieHUs yUeHHs O KOHCTUTYLMH BCTPEUaloTCs
B Tpylax [unnokpara, oH KJaacCH(ULMPOBaJ JIOAEH M0 0Co-
OEHHOCTSIM CTPOEHHS TeJa, TIPEAPACTIONONKEHHOCTH K TEM UJTH
MHBIM 3a60JIeBaHUSIM U BbICILIEH HEPBHOH JiesiTesibHOCTH [21].

[IpuHUMO 11€JOCTHOCTH W MHAMBHILYAJbHO-THIIOJNOTHYE -
CKHMH MOJXOJ B M3YyUEHHUM PA3JHUHBIX ACTEKTOB PAa3BUTHS M
(hYHKLIMOHUPOBAHUS U€JIOBEKA SIBUJIUCH OCHOBOW Y4eHMS O
KOHCTHUTYLIMH B Haille# crtpaHe. OCHOBOMOJIOKHHKAMH POC-
CUHACKOH aHTPOIOJIOTUH SIBUJIHCH

B.B. Dbynak (1941), B.H. Uleekyneko (1935) u
B.T. lredko (1927), A. A. Boromouier; (1926), M. B. UepHo-

COMATOTHITMPOBAHUST M METO/I0JIOMMH aHTPONOMETPHYECKHUX
uamepenui. [2,3,5,12,24].

Bynak B. B. npu comaToTunupoBaHuu yuuThiBas MoJ0BOK
JUMOP(U3M U BBIAEAN Y MYKUHH TPH OCHOBHBIX (TPY/IHOH,
MYCKYJIbHBIH, OpIOUIHON) W YeTbipe TPOMEXKYTOUHbBIX MO -
THMA KOHCTUTYUMH  (TPYIHO-MYyCKYJbHBIH, OpIOUIHO-MY-
CKYJIbHBIH U MycKyJbHO-OptotHon) [3].M.B. Tanant pas-
JiM4a/l ceMb COMATOTUIIOB Yy KEHLLUMH, CIPYNIHPOBAHHbLIX B
TPU KOHCTHUTYLMH: JIENITOCOMHbIE, ME30COMHbIE H MErajoco-
MHble [5].M.C. MacJioB omnucas coueTaHHe OTKJIOHEHHH B
(hu3nNUecKOM pPa3BUTHH y JAETeH C MPeApacrooKeHHOCThIO
K ornpesesieHHbIM 3abojeBanusaM [12].M.B. YepHopyLkuii-
PEKOMEH/IOBA/  HUCIOJb30BaTh KOHCTHTYLIMOHAJIBbHbIE  0CO-
OEHHOCTH OpraHMaMa B OlleHKe TedyeHHs1 3aboJieBaHHil
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BHYTPEHHHUX OPraHoB, MPELI0KUJ CBOIO KIacCH(HUKALIUIO CO-
MATOTUIIOB: aCTEHHUK, THIIEPCTEHUK, HOPMOCTEHUK [25].

[Tocnentue rojbl pasBUTHSI KOHCTHUTYLIMOJIOTHHM XapakTe-
PU3YIOTCS HHTEHCHBHBIM BHEIpEeHHEM €€ uleld B MeIULIUH-
CKYI0 TpaKTHKy. KiMHHuecKas aHTpOMOJIOTHS SBJSETCS OC-
HOBOH KJIMHHYECKOH MEJUIIMHBI, B 3ajlaull KOTOPOH BXOJHT
M3y4eHHEe COMATOMNCHXHYECKOH LEJOCTHOCTH OOJIbHOrO ye-
JIOBEKA, KJMHMKO-KOHCTUTYLIHOHAJIbHBIA M0JMMOPHU3M 60-
JIe3Hel, a TakxKe HHAMBHIYaJbHO-THIIOJOrHYECKast, oJIoBas,
BO3pacTHas,
npoceccMoHa bHasi HM3MEHUMBOCTb MATOJOTHYECKUX TPO-
1eccoB, 6ose3nelt U cocrossuui [9].

OCHOBHBIM ~ TMOJXOIOM,  T103BOJISIIOLUIMM  peajiu30BaTh
MPUHLIMIT  KJIMHHYECKOH aHTPOMOJIOTHH, SIBJSETCS KOHCTH-
tyuus [ 13].Paszmuuator o6liLylo, 4aCcTHYIO U JIOKAJbHYIO KOH-
crutyunn [8].O611as KOHCTUTYLMS SIBJSETCS HHTErpajbHOM
KAueCcTBEHHO B3aUMOCBSI3aHHOH COBOKYMHOCTBIO OTHOCH-

11cuxo0KMoJIoruyecKasl  9THOTepPUTOpHaJIbHAs,

TeJILHO CTaOMJIbHBIX B [IEPHOJL KU3HH YEJIOBEKA €r0 coMaTHye-
CKHX, OHONICUXHUECKHUX XapaKTePUCTHK, CI0KUBLINXCS B XOJIE
aHTpororeHesa, KOTopble Ha YPOBHE LIEJOCTHOH HHAMBHILY-
aJbHOCTH 00€CreyuBalOT TeHETHYECKH JeTePMUHUPOBAHHbIN
crnoco6 pearMpoBaHusl B OTBET Ha BHEIIHHE U BHyTPEeHHHE 13-
MeHeHust u Bo3aeficTeust. [9]. ComaToTum, BBICTYNAET B Ka-
yecTBe HauboJlee OHTOTEHETHYECKH CTAOHJIBHOH MakpoMop-
thostornueckot nojicucTeMbl 06111eH KOHCTHUTYIMH, TOCTYTTHOH
0ObEKTUBHBIM aHTPOIIOMETPHUECKUM H3MEPEHHUSIM, B CBA3H C
yeM OH MOJKET BBICTYNAaTh B KaueCTBE OCHOBbI KOHCTHUTYLHO-
HaJIbHOU JMarHocTHKU. [Ipu TOM KoJiMuecTBeHHasi OlleHKa
KOHCTHTYLIMOHAJ/IbHBIX OCOOEHHOCTEH 4eJloBeKa I103BOJIsIeT
JIaTb XapaKTepPUCTHKY Kak BCeH MOMyJslHH, TaK U KaxKJI0ro
unvBuaa [ 14].

B surepaType uMeercst onucaHde O COMATOTHIIOJNOTHYE-
CKMX 3aKOHOMEPHOCTSIX aHATOMMYECKOH M3MEHYHBOCTH Op-
raHoOB MHUILEBAPUTENBHON CHCTEMBI, MOJyYeHHbIX C HCMOJb30-
BaHHEM COBPEMEHHbIX METOLOB BU3yaJIH3aLHH.

E.B. Yanusbirnno#t B pesysibraTe MCCa€I0BAHUS TIEU€HH U
JKEJIYHOTO Ty3bIPsl YCTAHOBJIEHA COMATOMETpHUYecKast M co-
MaTtoTUruyecKasi 0oOyCJIOBJIEHHOCTb [10Ka3aTesel yJbTpas-
BYKOBOTO HCC/IEIOBAHUS MedeHH, (OpMbl U pa3MepoB KeJlu-
HOTO My3bIps Y MY>KYHH M YKEHIIWH IOHOLIECKOTO U MEePBOro
lepHoJia 3peJIoro BO3pacTa U orpeieseHbl HOpMAaTHBHbIE 3HA-
UeHUst JIJIs KaXKJ10T0 U3 HUX [24].

B surepaTtype uMeroTcsl JaHHble, 3HayeHHs oObema Iie-
UEHH U ee J10J1el B CBSI3H ¢ KOHCTHTYLIMOHAJILHON MPUHAIeXK -
HOCTbIO 00C/IEIOBAHHBIX JIML H aHATOMHYECKUM BapHaAHTOM
T10JI02KEHHUs1 OpraHa B OPIOLIHON MOJIOCTH. YCTAHOBJICHO, YTO
oObeM TeueHH J0CTHUraeT HaubOoJbIINX 3HAUYEHNH Y JIMILL MTHK-
HHYECKOTo THIA TeJIOCTO0KEHHUS U JOCTOBEPHO 3HAUMMO OTJIH-
yaeTcst OT 3HaYeHUH 3TUX NapaMeTpoB y 00C/IEI0BAHHBIX JIULL
HOPMOCTEHHYECKOTO W ACTEHUYECKOTO THIA TeJOCI0KEHHUSI.
[IpoBenen aHau3 o6beMa neyeHu, ee NpaBou U JIeBOH 10J1el
C Y4eTOM II0JIO2KEHHSI OpraHa B OpIOLIHON MOJIOCTH. BbisB-
JIeHbl 3HAUUTEeJIbHbIE MEXKTPYITIOBbIE PA3/HUUYHS B 3HAUEHHUSIX
oObeMa MevYeHH B 11eJ10M, ee NPpaBoil U JICBOH J10JIeH B 3aBUCH -
MOCTH OT 110J1a (pa3mepbl y My>KUMH GoJibll€e, YeM Y 2KEHILHH )
1 M0JI0’KeHUs1 oprana B 6pioliHoil noJjioctu [22,23].

B.IO. YbsHOBBBISIBUI, 4TO /151 OOJILHBIX C JIOJHXOMOP-
(bHBIM THIIOM TeJOCJOKEHHsl HanboJsiee XapakTepHol Oblia
NoJIKoBooOpa3Hast opma JIBEHAIATUITEPCTHON KUIIKH, Y T1a-
LIHEHTOB ¢ GPAXUMOPMHBIM THTIOM TEJOCHOXKEHUs HanboJee
YyacTo BCTpeuasiach BbIMpsiMIeHHas (opMa JBeHaIaTunep-
CTHOH KHIIKH C HEBbIPAXKEHHLIM BEPXHHM M HHXKHUM H3TH-
6amu; y JIUI ¢ Me30MOPMHBIM THIIOM TeJIOCJOKEHHs TTPeos-
JlaJiasiv BBIPSIMJIEHHAS] C HEBbIPAaXKEHHbIM BEPXHUM M3rHOOM
U BBINPSAMJICHHAS C HEBbIPAXKEHHBIM HHXKHUM M3rHOOM JIBe-
HaaTunepcTHol kuiku [20].

B nocnennue roapl HakomneH 6oJbILION MaTeprals o npej-
PACTIONIOKEHHOCTH M KOHCTHTYLIHOHAJbHBIX 0COOEHHOCTSX
KJHHUYECKHX TIPOSIBJIEHUH U TeueHHsl 3aboseBanusi, MOp(o-
(hyHKUMOHA/bHBIX 0COOEHHOCTSIX OPraHOB MHILEBAPUTENLHON
CHUCTEMBI.

HauasibHblil 3Tan pasBUTHS TATOJNOTHU KeJTYEBbIIE/H-
TEJILHOH CHCTEMbl OOBIYHO TPOSIBJISETCA HapylleHHEM ee
MOTOPHO-3BaKyaTOpHOH (yHKIKH. Cpeir KJAHHHIUCTOB J10
HACTOSILLLEr0 BPEMEHH HeT €IMHOTO MHEHHS O TePBUYHOM XPO-
HHYECKOM XOJICLIUCTUTE W AMCKUHE3UH 3KeJIUeBbIICTUTENbHONI
CHUCTEMbI, 00 X MPUIHHHO-CJICICTBEHHBIX CBA3SX.

Y GOJIbHBIX CTPAAIOIIMX XOJELUCTHTOM, BbISBJEHO repe-
pacnpesesieHue cOMaTOTHIOB GOJIbHLIX B CPABHEHHH C MOMY-
JISLMOHHBIMH JIAHHBIMH 32 CUET YBEJIMUEHHS UMCIA KEHIIHH C
M30bITOYHBIM KOJIMYECTBOM >KHPOBOH TKaHW (Me3onJacThye-
CKMH, 9YPHUIJIACTHYECKUH W HEOINpeieJeHHbIH COMATOTHIIbI),
KOTOpble CyMMapHO cocTaBHIH 57,8 %. Il KeHLIUH CTeHO-
MJIACTUUECKOTO COMATOTHIA XapaKTepHO npeobJagaHue T-
MOKMHETHUECKOH (POPMbI JIUCKMHE3UH-C MOHOTOHHO pPaBHO-
MEPHBIM THIIOM JKeJIueBbIIeIeH s, HeGOJIbIINM 0ObhEMOM
»KeqruHoro my3bipst — 30,2+2,7 ¢M B coueTaHWH C IHTepOI -
TO30M, HE(DPONTO30M U CTEPTOH KJIMHUUECKON KapTHUHOH. [lyisi
JKEHUIMH aTJIETHYECKOTO M Ccy6aTIeTHIeCKOro COMaTOTHIIOB
XapaKkTepHO TpeoOJsafaHie TUrnepkKUHeTHIeCKOH (hopMbl JU-
CKMHE3MH JKEJUHOTO My3bIPs ¢ THIEPCEKPETOPHBIM THIIOM
JKeJIUEBbIIeIEHHs. YCTAHOBJIEHA UeTKash 3aBUCUMOCTh (hyHK-
LIMOHAJILHOTO COCTOSIHUST KEJIYHOTO My3bIpsl OT KOJMYECTBa
JKUPOBOH TKAHW — BEPOSITHOCTb I'MIIOKMHE3MH BO3pacTaeT
C yBEJMUEHHEM YIEJbHOrO Beca »KUPOBOH TKaHH. OTiMuM-
TeJIbHOH 0COOEHHOCTBIO MALMEHTOB C THMIOKHHEe3HeH Oblio:
60JIbIIOH 00beM KeTUHOTo My3bips (65,2+4,9 c¢m), «Hapac-
TAIOLIMH» THUIT KeJUeoTeeHUs1, GOJIbLIOE KOJHUECTBO OCTa-
TOUHOH >KeJTUM, YTO CO3/IaeT ycJI0Bus sl eé 3actost [1].

Bouibliioe 3Hauenne aHomasuil 2ke/1ueBbIBOASILLIMX My TeH —
neperu6oB B 06JACTH WIEHKH U HUXKHEH TPETH »KEJIYHOTO I1y-
3bIpsi, BCTpEUalouxest ¢ 4actotoil 34,2 %, B pa3BUTHU TUIIO-
1 THIIEPMOTOPHOH McKHHe3nn obHapyxkuaa T. A. Makapoa.
B rpynnbl pucka no HaJMuuio Mepern6oB MKeMUHOTO My3bips
aBTOP OTHOCHT JIIL HopMocTeHudueckoro 51,6 % u actenuye-
CKOro TMnoB KoHcruryuuu [11].

[1.B. JlanemuH BbIABUJI, UTO »KeJUHOKaMeHHasi 60Jie3Hb
B 95% caydaeB perHcTpUpoBaach y »KEeHIIMH YeThIpex co-
MaToTHNOB: sypuracthueckoro (51,5% ), cy6aTneTnueckoro
(13,5), atnernyeckoro (13 %) u mesonnactuueckoro (17 %).
Y 2KEHUIMH 9YPHIJIACTHYECKOr0 U Me30MJIacTHYECKOro coMa-
TOTHUIIOB, CTPAJAIOLIUX 2KeJUHOKAMEHHOH 00J1e3Hbl0, B J100-
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NepalMoHHOM M 110¢/1e0NepallHOHHOM NepHoiax B GOJbILIOM
MPOLEHTE CJy4aeB PErucTPUpOBANUCH HAPYLIEHHS] aHTHO-
KUCJUTENbHON 3allUThl, MPOHULAEMOCTH MeMOpaH renaro-
LIUTOB, YCUJIEHHE MEPEKUCHOTO OKUCIEHUS JIUTHIOB, B CBA3H
C YeM MPEJICTABUTE/IH ITUX COMATOTHIIOB BKJIIOUEHBI B IPYIIITY
pUCKa 110 006pPA30BAHMIO KETUHBIX KAMHEH B »KEMUHBIX MPO-
Tokax [10].

JI.B. TaBpusiok u3ydas BO3pacTHble M KOHCTHUTYIHO-
HaJibHble 0COOEHHOCTH KJMHHUKO-(DYHKIMOHAIBHBIX TPOsIB-
JIEHUH KeJUHOKAMEHHOH OOJIe3HH Y YKEHUIUH TMOXKUJIOTO H
CTapueckoro Bospacra. B nmoxusom Boapacte o6c/e10BaHHbIe
KEHIIMHDBI B 65 % c/lydaeB NPeICTaBIeHbl 3YPHIIACTHUECKUM
comarotunom, B 23,8% — Me30IJIaCTHYECKHM, a B cTapye-
CKOM BO3pacTe JI0JIsl 3YPHUIJIACTUYECKOTO COMATOTHIIA COCTAB-
nsna 92,9%. Passutie 3a6osieBanus y NalUHeHTOK 3ypHILia-
CTHYECKOTO COMATOTHIIA B MOXKUJIOM M CTApUECKOM BO3pacTe
XapaKTepU30BaJI0Ch MO3HEH MaHH(ecTalMel U OTHOCHTENBLHO
JIATEHTHBIM TEUEHHEM, MTPH STOM Y HUX TTpeobiaiaiy KeJuHble
KOHKPEMEHTbI CPEIHEro W KPYIHOro JHaMeTpa ¢ BbICOKHM CO-
JiepyKaHHeM HaTpMsl, Kajusl, KajblUusi, Marius, cgocdopa u
JKesie3a B TIOXKWJIOM BO3pacTe, a MW, LMHKA, MapraHia u
(hropa — B cTapueckoM. Y MallMEHTOK Me30MJ/1aCTHUECKOTO
COMATOTHUNA PETUCTPUPOBAJUCH MEJIKHE JKENUHble KAMHH C
HU3KHM COJIeprKaHHEM MaKpO- U MUKPO3JIeMEeHTOB [4].

T.K. Typuuna, Y. M. BpunoBa ycraHoBHJIH, UTO KeJUHO-
KameHHast 00J1e3Hb BCTPEYaeTcsl B OCHOBHOM Y XKEHUIMH MeH-
CHOHHOTO M MPENEeHCUOHHOIO BO3PACTa 3YPHUIJIACTHUECKOTO
¥ Me30TJIaCTHUECKOTO COMATOTHIIOB, HauGoJee Yacto coue-
Taercs ¢ 3a60J1eBaHUAMY MUILEBAPUTEILHOH CUCTEMBI, OMOP-
HO-JIBUTATEJILHOTO ammnapara, OpraHoB JbIXaHHUsi, MOUEBbIIe-
JINTEJILHOH CUCTEMbI U THIIepTOHHYeCcKOH 6osie3nbio [ 19].

[Toxoxast TeHnenuust ormeuaercsi B pabore C.H. Ile-
TPYLIKO, H3y4aBLIEro KOHCTHUTYLHOHAJbHYIO H3MEHUMBOCTb
B TeUeHUH OCTPOrO MaHKpeaTHTa. ABTOpP TAKXKe CUMTAET 3Y-
PHUIMJIACTHUECKUH COMATOTHIT YSI3BUMBIM B TJIaHE PA3BUTHS
HeOJIaroNpPUATHOTO TeueHHs1 6oJie3HH. VIMEeHHO y »KeHIIMH
JIAHHOTO COMATOTHIIA OTMeYaJicsl CcaMblil  BBICOKHH ypo-
BeHb aMuJiasbl KpoBu (1,5—2 pasa npeBblllIaBlUIMK TAKOBOI
y JIPyTHX COMATOTHIIOB), BbICOKHE [OKAa3aTes1, XapaKTepH-
3ylolle J1yolleHOCTa3, uallle pasBUBAJICS MaHKpeaHeKpo3 H
1Mesia MecTo GoJiee BbICOKasi CMEPTHOCTD [ 16].

JKeHIIMHbI MeraJloCOMHON KOHCTHTYIMH, MYXKUMHbBI IPY/L-
HOTO COMATOTHIA M Julla 060ero moja ¢ popMoi KHUBOTa,
paciiMpsifolleficss BHM3, [PeAPAcosoKeHbl K BO3HMKHO-
BEHHUIO OCTPOTO MAaHKPeaTHTa U HauboJiee TAKEJIOMY TeUEHHIO
3a0osieBaHysl C PA3BUTHEM JECTPYKTUBHBIX hopm [18].

[To pannbiv K.I. ITaxomoBa ¢ coaBT., BbIsIBJ€HA JOCTO-
BepHasi 3aKOHOMEPHOCTb PA3BUTHS OCTPOTO OMJIHAPHOTO-
NaHKpeaTHTa NPOTEKAIOLLEro ¢ OCJIOKHEHUSIMHU Y Jitofiel Opa-
XUMOP(MHOro THMA TeNOCA0XKEHUs. XpOHHUECKHe (HOPMbI

Jlurepatypa:

OMUJIMOTEHHOIO MaHKpeaTUTa MPUCYLLH JIIOASM  JI0JMXOMOP-
(bHOrO THUNA TENOCTOXKEHHs], Y HUX HauboJee yacTo HabJlo-
JIAeTCsl «MOCTXOJIELUCTIKTOMUUECKUI CHHAPOM», B OCHOBE
KOTOPOTO JIeXKaT MaTOTUCTONIOTHUECKHE H3MEHEHHS TO/ZKETy -
JIOYHOH 2kesie3bl [ 15].

T.A. 3arpomoBa ¢ coaBT. paccMaTpUBaJu SI3BEHHYIO 6O-
JIe3Hb C TIO3UIUH TICHX0(pHU3NIeCKON KOHCTUTYINH. V3ydeHne
60JIbHBIX SI3B€HHOH 60J1e3HbI0 0003HAUM/IO MICHXOTHITOJOMH -
yeckre 0COOEHHOCTH: YMEPEHHbIH YPOBEHb MCUXHYECKOH pH-
TUIHOCTH GoJiee 4acTo HabJII0A/ICs TTPH THITEPCTEHHYECKOM U
HOPMOCTEHUUECKOM KOHCTHUTYIIMOHAJILHO-MOP(OJOrHIECKOM
THIIE, BBICOKHH YPOBEHb MCHXHYECKOH PUTHIHOCTH — TIpU
acreHuueckom [6].

H.H. HukosnaeBa ¢ coaBT. BbISIBWIA UYTO Il MY:KUHH
OPIOLIHOrO COMATOTHIIA XapaKTepHa Mo3/HsAs MaHudecTallus
3aboJieBaHus, sipKasl KJMHMYecKas KapTHHA sI3BeHHOU O6o-
JIE3HH, a JJIsi TPYJIHOTO U MYCKYJILHOTO COMATOTHIIOB — Ha-
CJIEJICTBEHHAs  MPEIPACoNOKEHHOCTb, paHHAS  MaHHde-
cralus 3aboJjieBaHusl, npeodiaganie 60JEeBOr0 CHHIpPOMA U
JKEJTYJIOUHO - KUILIEUHbIX KPOBOTeUeHUl [7].

[To nanubiMm O.B. Tlosncmaka cpemy o6cie0OBaHHbIX
MY2KUHH IOHOLIECKOTO U MEPBOro Mepuojia 3pesioro Bo3pacra
npeo6/afaloT MpPeACTaBUTEN HEOTPEeLeJeHHOr0 THMa KOH-
CTUTYLIMH, OJIHAKO HAOJIIOJAETCs BLICOKHH MPOLEHT MpejcTa-
BUTeJIell OPIOLIHO-MYCKYJIBHOTO THIA (MPEUMYLLECTBEHHO 3a
cyeT 06C/IeI0BAHHbIX C XPOHHUECKHM TAaCTPUTOM ), MYKUHHbI
C XPOHHUECKHUM TaCTPUTOM, SI3BEHHOU OO0JIe3HBIO KEeJyAKa U
JIBEHAIATHTIEPCTHON KHILIKM ACTEHUUYECKOTO THIMA TEeJO0C/0-
JKEHHUSI BCTPEUAlOTCs PEIKO; CPEeld 00C/ENI0BAHHBIX B KJIH-
HHKE KEHIIMH Tpeob1alatoT MpeICTaBuTeH MErajoCoOMHbBIX
KOHCTUTYLMI: GOJBILIMHCTBO JIML, ¢ 3a60JIeBaHUSIMH OPraHOB
MULLEBAPUTENLHON CUCTEMbBI OTHOCATCS K CyOaTIeTHUECKOMY
THUIy TEJOCTOXKEHHUS, NPEICTABUTENM aCTEHHUECKOTO THMa
KOHCTUTYIIMH TaKXKe KaK U B Tpyrre 00Cae10BaHHbIX My»KUHH
BCTpeyasiuch peako [17].

Takum 06pa3oM, MpUBEIEHHbIE JaHHbIE HAYUHOH JIUTEpa-
TYypbl CBHIETEJBLCTBYIOT O TOM, UYTO K HACTOSILLEMY BPeMeHH
HAKOIJIeH 3HAYUTE/IbHBIH TEOPETHUECKUH U KJIMHUYECKUH Ma-
Tepual, MoATBEPKAAIOUIMI BazKHYIO POJIb COMATOTUIA B BO3-
HUKHOBEHWH M TEUEHHM MaTOJOTMUECKHX MPOLECCOB B Opra-
HHM3Me YesioBeKa. Tem He MeHee, MPH aHAIW3e COOTHOLIEHHH
THIMa KOHCTUTYLIMH C 3a00J1€BAEMOCTbIO OjIHA U3 TPYAHOCTEH
HepeKo 3aKJIoYaeTcsi B pellleHnH BOMpoca MepBHIHOrO (hop-
MHPOBAHUSI THIA KOHCTUTYLUMH WJIM PA3BUTHSI 3a00J1eBaHMs,
OKa3bIBAIOLLEro BJMsHME Ha THM. Hajnune HopMaTHBHOMN
6a3bl OPraHoOB THILEBAPUTENLHONH CHCTEMbBI C YUETOM HX MO-
JIOXKEHUS B OPIOLIHON MOJIOCTH U TIOJIOBOH MPUHAJIEKHOCTH
MO3BOJIUT TMOBBICUTH TOUYHOCTb TPH OLIEHKE JAHHBIX, MOJY-
YEHHBIX TPH HCIOJb30BAHWH COBPEMEHHBIX METO/I0B MEJIH-
LMHCKOMN BU3YyasIM3alnH.

I.  Baiikoa, O. A. Kiunuko-dhyHKIMOHAILHBIE TTPOSIBIEHHS IMCKMHEe3HI sKeueBLIBOAAILNX myTeil y xkenun / O. A. Baii-
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JlerouHasa nporpamMma peabunutauum u poyMUNacT B JIeYeHUN 60NbHbIX
XPOHUYECKOMN 0O6CTPYKTUBHOM 60NE3HbIO NErKnX C CONYTCTBYIOLWEN NaTosoruen

MNonsakosa Hatanba BukroposHa, acnupaxT;
byaHeBckuit AHppeit BanepneBuy, [OKTOP MEAULMHCKKUX HAyK, npoteccop;

KoxeBHukosa CBeTnaHa AJ'IEKCEGBHa, KaHOanaaT MeaUUUHCKUX HayK, aCCUCTEHT
BopoHexcKuit rocyfapCTBeHHbI MefULMHCKUIA yHuBepcuTeT nmeHn H. H. bypaeHko

Om—lo M3 IIHUPOKO PAaCMpPOCTPaHEHHbIX 3a60J1€BaHNil GPOH-
XOJIETOYHOH CHCTEMbI BO BCEM MHpe — XPOHHUECKast
oOcTpyKkTHBHAsi GoJie3nb Jierkux (XOBJI), kak Ho3zoJ0TH-
yeckasl eIMHHIA O(OpMHUBIIEECs HECKOJIbKO JeCSTHIETHH
Hazan [7,8].

[To nanubiv BO3 XOBJI Berpeuaetcst cpeiyt My»KUuH B
9,34 cayuasix Ha | Tblc. HaceseHUsl, CPeJU XKeHIUH B 7,33
cydasix Ha 1 Teic. HaceseHust y JulL B Bo3pacTe crapuie 40
Jer [5,11].

[To taHHBIM MEXKIYHAPOJHBIX KJIHHHIECKHUX HCCEI0BAHHI
pacripocrpanenHocts XOBJI B Bospacre crapie 40 Jsiet yo-
cruraet 9,0—10,0 %, cpeau Kypsilux My>KUHH W AKeHLIHH —
15,4 % cayuaes [9,10].

B nacrosiee Bpemss XOBJI paccmaTpuBaercst Kak cH-
CTEMHbIH BOCMAJMTENbHBIH CUHAPOM W MHEHHE O TOM, UTO
naHHoe 3abojieBaHHe — 3TO 3a6oJjieBaHHe JIETKMX OCMapH-
Baetcsi. Jlexkaiee B ocHoBe XODBJI Bocnanenue, nposisisi-
eTcsl U B OPOHX0AJ/IbBEOJISIPHOM TPAKTe M HOCHT CHCTEMHbIH
xapakrep [1,2].

Onupasice na onpenenenne XODBJI, naBaemoe «Ijo-
6aJbHON CTpaTerneil AMarHOCTHKM, JeUeHHs M TpoQuIax-
THKH XPOHHUECKOH 06CTpYKTHBHOH GoJ/1e3n1 Jerknux>» (Global
Initiative for Chronic Obstructive Lung Disease, GOLD,
2016), B yBesuenuu tsikectu tedennst XOBJI, Bausinun Ha
KAuecTBO KHU3HM, MPOTHO3 M BbIKUBAEMOCTb MrpaeT cyllle-
CTBEHHYIO POJIb COIMYTCTBYIOLIME 3a6o/eBanus [6].

Cpean MHOTOYHC/JEHHBIX COMYTCTBYIOIMX 3a00seBaHUi
paccmarpuBaetcsi caxaphblii inaber 2 tuna (CI1) [3].

Ha coBpemenHoMm 3Tane OGoJiblloe BHUMaHHE YaIEJsI-
€TCsl M3YYEHHIO MAaTOreHEeTHYECKHUX MeXaHM3MOB, JIeXKallUX
B OCHOBE BbICOKOH 4acToThl BeTpeuaemoctd CIL npu XOBJI.
Cpemy MoTeHIMAJBHBIX MEXaHU3MOB BBIIESIOT — XpPOHHUE-
CKOe CHCTeMHOe BOCMaJieHHe, OKCHIATHBHBIH CTpecc, XPOHH-
yeckylo runepriankemuto [1,41].

Cornacuo Koncencycnbix nosioxkennit, XOBJI — 3a6ode-
BaHHe, KOTOPOE MOXKHO MPEIOTBPATUTb H JieunTb. ComiacHo
GOLD (2016), mepbl nmpoUNaKTUKH M JICYeHUS JOJKHbI
BKJIIOUATh TpeKpalleHue KypeHusi, BaKIMHALMIO TPOTHB BHU-
pYCHOl W GakTepuaJbHOH HH(MEKIMH, MOBbILIEHHE OCBEIOM-
JIEHHOCTH TIallHEHTOB O Ha3HAuyaeMOH M TPOBOAMMOH MeIH-
KaMEHTO3HON Teparuu, MpaBHJIbHYIO TEXHUKY BbIMOJHEHHS
WHTasISIUMi, aneKBaTHY0 MeIMKAMEHTO3HYIO Teparuio UHIU-

BHJ/lyaJlbHO MOJ0OPAHHBIMU JI03aMH JUTUTENbHOIEHCTBYIOLINX
MHTaJIIIHOHHBIX OPOHXOJIMTHKOB B COUYETAHMH C HHTaJsILHU-
OHHBIMH TJIIOKOKOPTHKOCTEPOHIAMH HJIM G€3 HHX, a TakkKe
NaTOreHeTHUECKY0 Tepanuin — HWHruouTopamu hochomu-
screpasbl 4-ro Tina (MPI1I-4 ), uHIMUBKULYaIbHOE WK TPYT-
noBoe oOydyeHue, J03UpOBaHHble (PU3HUECKHE TPEHUPOBKH,
KOHCYJIbTALlUH M0 UTanuio [6,8].

Lenvio u 3adaueii wuccenoBaHusi Obl10 [PUMEHEHHE
n®l9-4 — podaymusnacra, oOyueHus 0 (PUINUECKUX TPEHH-
poBok y natpentoB ¢ XOBJI u CII 2 tuna st noBbilIeHus
3P PeKTUBHOCTH JledeGHO-NPOHUTAKTHIECKIX MePOTPUSTHI,
CHUKeHUst uncsia v Tskectn o6octpennit XOBJI.

Marepuanbl U MeTofbl. bblio BKJIoueHo 90 uesoBek ¢
jquarnozom XOBJI (GOLD 3) u CII 2 tuna (47 my»uuH, 43
JKEHUIUHBI, cpenHni Bospact 47,8310,43 ser).

Huarnoz XODBJI Obl1 BbicTaB/1eH Ha OCHOBE HHTETpasibHOM
OLEHKH CHMIITOMOB, aHamHe3a, OOBLEKTHBHOrO cCTaTyca,
JlaHHBIX cniupomerpuu B cootBetcTBUM ¢ GOLD, nepecmorp
2016.

Juarnosz CJ[ 2 tuna ycraHaB/MBaJCs B COOTBETCTBHM C
knaccudukaunein BO3 (1999—2013), kIUHUUECKMMH PEKO-
MeHJALHUAMH «AJIFOPUTMbI CMELHATU3UPOBAHHON MEIUIIHH-
CKOH romMoniy 60JIbHBIM caxapHbIM nadeTom» (7-0i BBIMYCK,
2015), Ha oCHOBaHHWM KJIMHUKO-J1a60paTOPHOTO 06C/I€e/10-
BaHMUs.

MeTojioM citydaiiHbIX uyuces ObUIO PaHIOMH3UPOBAHO 2
rpynmbl: 1-s rpynna — 45 4esnoBeK moJydasa TOJbKO CTaH-
JapTHoe JeueHue 3abosieBanuil, 2-51 rpynmna (] 45 yenoBek,
kotopble npuHuMatn uPJ1D-4 — podurymuaacT v npouLIu
KypC JIEroyHoH peaOMIMTalMH Ha (pOHE CTaHAAPTHOrO Jie-
yenust XOBJI u CJI.

Podaymunacr (Hakcac, Takena [m6X, [epmanus) Ha3Ha-
yau 1o cxeme: 500 MKr He3aBUCHMO OT Mpuema nuiid 1 pas
B JIeHb, 3aM1Basi IOCTATOUHBIM KOJIHUECTBOM BOJIbl, B TeUeHHE
2-X MecsleB 2 pasa B rojl B OCEHHe-BeCeHHHUH NepHOL.

Bbina pagpaborana Jierounasi nporpamma peabuUTalUK
quist napento ¢ XOBJI u CJI, BK/touatolas rpynrnoBoe 006-
yueHHe MalueHToB, 103MpoBaHHble (PU3HIECKHE TPEHUPOBKH,
JIMETHYECKUE PEKOMEHALINH.

[pynmoBoe oOydeHue MalMEHTOB MPOBOAUJIOCH B TeUEHHE
2-x nenenb — 10 ceMUHApCKUX 3aHATHH B rpynmnax no 4—>5
4eJI0BEK MPOAO/IKUTENLHOCTBIO 1 4 30 MUH. ¢ lepepbIBOM Ha
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10 MHH. co CTpOroii Noc/1e10BaTeIbHOCTbIO TEeMATHKH 3aHSATHH.
1 -51 Hene1s1 — BOMNpPOCHI 9THONATOreHe3a, KIMHUKH, JledeHHs]
u npocpusakriku XODBJI. 2-51 Hejlesiss — BOMpPOCHI 3THONATO-
reHesa, KJIMHHKY, JeueHus u npoduaakriukd CII. Beem nauu-
eHTaM pasiaBaju o6pasoBaTebHble KHUIH, OPOLIIOPHI, JH-
CTOBKH, HH(hOPMAIIHOHHbIE OYKJIEThI.

JlosupoBaHHble (hU3HUECKHEe TPEHUPOBKH BKJIOYAIH KypC
JiedyeOHON TMMHACTHKM, KOTOPbIH MPOBOIMJICS MOCJE TPYIO-
BOro o6yueHusi B TeueHue 8 Hesledlb, a 3aTeM MaluueHTam peKo-
MEHJI0BaJIOCh MPOJIOJIKUTh 3aHATHS JIOMa.

Jlo mnpoBeseHUsT JIETOUHOM MNPOrpaMMbl  peaCHIUTALIUH
1 depe3 |2 wmecsiueB HabuoneHust Oblaa MpoBeieHa KOM-
TJIeKCHasi OlleHKa coMaTH4ecKoro, J1abopaTopHOro, HHCTPY-
MEHTaJIbHOTO CTaTyca NallueHTOB:

1. Ouenka tskectn tedyenus XODBJI no nokasaressm
«YUCJ0 060CTPEeHUH, BBI3BOBOB OpHraj CKOpPO# MEIUIHHCKOM
nomotukd (CMIT), rocnuranusauuii 3a nocsaeaude 12 me-
CcsALEB»;

2. OlleHKa BbIPA>KEHHOCTH KJIMHMYECKHX CHMIITOMOB
XOBJI (ombilika, Kalllesb, MOKpOTa) [0  pe3yJbraTaMm
10-6anbHO# BU3yasibHO# aHasoroBoi mikasbl (BALLL);

3. OueHKka BBIPAKEHHOCTH KJIHHMUECKOH CHMMNTOMA-
tkn XODBJI ¢ nomotibio MOIHPUIMPOBAHHOTO BONPOCHHKA
BpuUTaHCKOTO MEIMIMHCKOTO HCCJIENOBATEILCKOTO CoBeTa —
modified British Medical Research Council (mMRC);

4. OueHka crenenu BJausHus cumnromoB XODBJI na
COCTOSIHHE 3[0POBbSl MALMEHTOB C TOMOLIBIO KJIMHHYE-
ckoro onpocuuka no XObJI — Clinical Chronic obstructive
pulmonary disease (COPD) Questionnaire (CCQ);

5. OueHka ¢yHKIMK BHelHero apixanus (PBJ1) no
OOLIENPUHATON MeTOIMKe ¢ perucTpaurert Mnetin
TOK-06bEM» C OLIEHKOH POPCUPOBAHHOM }KH3HEHHON EMKOCTH
nerkux — OYKEJI (% oT 10/1:KHOT0), KU3HEHHOH eMKOCTH
aerkux — JKEJI (% ot po/mkHoro), oobema (opcuposan-
HOro Bbitoxa 3a 1-10 cekynry — O®PB, (% oT 10JKHOIO),
ungekca Tudppno — ODPB,/IKEJ (% or nomkHOro), mnu-
KoBOil 06beMHoil ckopoet — [TOC (% 0T 10/KHOTO ), MaK-
CUMaJIbHOH 0ObEMHOIH CKOPOCTH, H3MEPEHHOH T10C/Ie Bbl0oXa
nepsbix 75%, 50%, 25% PKEJI — MOC 5545 (% oT
JoskHoro), npupocra OPB, nocse nposenenust 6POHXOMH-
THUECKOH TIPOGHI (MJ1);

6. OrieHka YypoBHS WIMKHPOBAHHOTO TeMONIOOMHA
(HbAlc) ¢ momotpio GHOXMMHYECKOTO aHaJu3 BeHO3HOH
KPOBH 110 CTAHAAPTHOH METOJIUKE;

7. OlleHKa aKTUBHOCTH CHCTEMHOTO BOCHAJHTEJLHOTO
OTBeTa — IMPOBOCHAJUTE/NbHbIE [IUTOKHUHBI (MHTEPJEHKHUH

«T10-

(KJT) — 6, NJI-8, dakrop Hekposa onyxoau- (OPHO- )) u
nporuBoBocnajuTenbible uTokunbl (MJI-4, MJI-10) ¢ no-
MOLIbIO crnetranbibix Tect-cucrteM s MMPA-BECT coiBo-
potku Kpou (Poccus);

8. OueHka mnpoduis aaurnoUUTOKUHOB —  OPEKCH-
TeHHbIE TOPMOH (JIENTHH) W AHOPEKCHUTEHHbIH TOPMOH (au-
TIOHEKTHH ) C TTOMOIIIBIO CTelHaNbHBIX TecT-chucteM ajs MPA
CbIBOPOTKU KpoBH (Tepmanust);

9. OlueHKa TOJEPAHTHOCTH K (DU3UUECKUM Harpy3Kam
(®H) no pesysbratam Tecra ¢ 6-muHyTHON X000 (THIX);

10. Ouenka crenenu Bausiiusg XOBJI na K)K nauumenton
¢ nomolipio Tecta otleHKH XOBJT — COPD Assessment Test
(CAT);

I'1. Ouenka K)K ¢ nomorpsio onpochuka The Short Form
Medical Outcomes Study 36 (SF-36) ¢ ouenkoii 8 napame-
TPOB: (huanyeckas akTuBHOCTb — DA, posib hH3HUECKHX TTPO-
6JieM B OTpaHUUEHHH KU3HeIeATenbHOCTH — P®, 6oib — B,
o0liiee BOCTIpUsiTHE 310pOoBbsi — O3, )KHU3HECTTOCOOHOCTh —
JKC, conpanbhasi aktuBHOCTb — CA, poJib SMOILMOHATBHBIX
npo06JsieM B OrpaHUuYeHHH KU3HeaesATebHOCTH — P, neuxu-
ueckoe 3opoBbe — [13;

12. Ouenka K)K y 60/bHBIX pecrnipaTopHbIMH 3a60J/1eBa-
HUSIMH C MOMOLIBIO PECMIMPATOPHOTO OMPOCHUKA GOJIbHUILbI
Casitoro [eopruss — Saint George Respiratory Questionnaire
hospital (SGRQ).

CraTucruueckass o0paboTKa MOJYYEHHbIX Pe3yJbTaToB
Oblyla BBINOJIHEHA HA MEPCOHAJIBHOM KOMIIBIOTEPE C HCIOJIb-
30BaHHEM CTAHJIAPTHBIX CTATHCTMUECKHX METOJIOB M TaKeTa
nporpamm STATGRAPHICS Plus 5.1.

Pesysnbrathl 1 o6cyxieHue.

Ha done npuema pudiomunacra u jerouHon nporpammbl
peabusratuu y naupentos ¢ XOBJI u CJ] uepes 12 mecsiiieB
noJlydeHa JIOCTOBEPHO MMOJIOXKUTE/IbHAS JAMHAMHKA Psijla UC-
cJlelyeMbIX MOKa3atesiel, roBopsillas O BbIpaXKEHHbIX H3Me-
HeHMAX KJIUHUKO-1a00paTopHOro cratyca, napamerpoB KK,
torna kak y naupentos ¢ XOBJI u CJI, kotopble nosydasnu
TOJIBKO CTaHAAPTHYI0 MEIMKaMEHTO3HYl0 Teparnuio 3aboJe-
BaHUH, 3HAUMMOM IMHAMUKH [TOKa3aTeJiell oJaydyeHo He ObLIo
(p>0,05).

Tak, Bo 2-00f rpynre nauMeHToOB JOCTOBEPHO CHH3UJIOCDH
unca0 o6ocTpenuit 3adoseBanus ¢ 2,51+0,11 1o 1,40+0,07
pas, 1. e. B 1,8 pa3 (F=92,83; p=0,0000), uncnio BbI30BOB
6purag CMIT ¢ 3,174+0,12 1o 1,914+0,06 pas, 1. e. B 1,6 pa3
(F=67,82; p=0,0000), uncio rocnuranuzauui ¢ 2,04+0,09
no 1,60+0,09 pasa, 1. e. B 1,3 paza (F=10,65; p=0,0016)
(taba. 1).

Tabnuua 1. iuHamMuKa ynucna obocTpeHuii, Bbi3oBoB 6purag CMI, rocnutanusauuii

1-a rpynna, n=45 2-a rpynna, n=45
flokasarenu, pas & roa MUCXOAHO Yyepes 12 mecAues MUCXOAHO podaymunact
peabunurayms
060cTpeHus 2,53+0,12 2,86+0,09 2,51+0,11 1,40+0,07*
Bbi3oBbl Gpurag CMI 2,91+0,08 2,95+0,11 3,17+0,12 1,91+0,06*
[ocnutanusaymm 2,07+0,11 2,16+0,10 2,04+0,09 1,60+0,09*
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B Tatna. 2

JKEHHOCTH OCHOBHBIX KJHHH4Yeckux cumnromos XOBJI no
BAI y naunentoB 2-0# rpymnimbl: obiiika — ¢ 5,77+0,16

INPOJAEMOHCTPHUPOBAHa 3HAYUMasg IMOJIO02KH-
TeJIbHasl JHMHaMHKa Cy@beKTI/IBHOﬁ OUEHKH CTeIeHH BbIpa-

1o 3,97+0,12 pas, 1. e. B 1,5 paza (F=77,52; p=0,0000),
Kaiesab — ¢ 5,93+0,11 no 3,84+0,15 pa3, 1. e. B 1,5 pasa
(F=153,80; p=0,0000), mokpora — ¢ 3,84 no 2,204+0,08
pas, 1. e. B 1,7 pasza (F=90,58; p=0,0000).

Tabnuua 2. luHamMuKa BbiparkeHHocTU cumntomoB XOBJI

1-a rpynna, n=45 2-a rpynna, n=45
Mokasarenu,
yepes 12 podnymunacr
6annbi MCXOAHO MCXOAHO

Mecsaues peabunutayus
OpblwKa 5,86+0,16 6,11+0,14 5,77+0,16 3,97+0,12*
Kawenb 5,96+0,18 5,60+0,13 5,93+0,11 3,82+0,13*
MokpoTa 3,64+0,12 3,71+0,15 3,84+0,15 2,20+0,08*

Y nauueHToB 2-0H TPYNIbl ToJydeHa 3HAUMMas T0JIO-
JKUTEJIbHAST IMHAMUKA CTETEeHH TSAXKECTH OfIbILIKH 110 LIKaJje

mMRC ¢ 2,96+0,10 no 1,98+0,09 Gasos, 1. €. B 1,5 pasa
(F=54,26; p=0,0000) (tab.1. 3).

Tabnauua 3. lMHAMUKA BbIPAXKEHHOCTU OAbIWKM MO WwKase mMRC

1-a rpynna, n=45 2-a rpynna, n=45
Mokasarensb,
yepes 12 pocnymunacr
6annbl MCX0AHO MCX0HO
mecAleB peabunurayms
Opbiwka mMRC 2,93+0,42 2,84+0,08 2,96+0,10 1,98+0,09*

[To pesyabratam onpochHuka CCQ y nauueHToB 2-0i
TPYNIbl  CTATHCTHYECKH 3HAYUMO H3MEHWJIMCh [10Ka3a-
teqn «OOuwmMiA nokasatenb» ¢ 3,994+0,72 o 2,634+0,31
6aJuioB, T. e. Ha 1,36 Gannos (F=45,78; p=0,0000), «Cum-
nrombl» — ¢ 4,154+0,48 no 3,02+0,22 Gamios, T. e. Ha
1,13 6ammos (F=110,21; p=0,0020), «®yHKUHOHAILHbII
cratyc» — ¢ 3,84+0,31 1o 2,67+0,69 6asos, 1. e. Ha 1,17
6asnos (F=37,23; p=0,0000), «Ilcuxuueckuii cratyc» —
¢ 3,484+0,36 1o 2,15+0,54 Gamos, T. e. na 1,33 Ga/ia
(F=33,19; p=0,0001) (tat. 4).

Ananuz nokasareneidn ®BJ] y mauuentoB 1-oéf u 2-oii
TPYMIbl OCTOBEPHLIX PA3JIMUKMil CIIUPOMETPHH HE BbISIBUJ
(p>0,05)(raba. 5).

Ananus pesysbTaToB OMOXMMHUYECKOTO aHajM3a ChIBO-
POTKH KPOBH y MaLMEHTOB 1 -0 U 2-0H rpymIibl J0CTOBEPHBIX
passnunii yposust HbAlc ne BoisiBua (p > 0,05). Crenyer
MOJUEPKHYTh, Y MALUEHTOB 2-0i IPYIIIbI MOJyueHa JUHAMUKA
MCCJIEyeMOrO MOKA3aTeisl ¢ TeHAEHIHeH K CTaTHCTHUECKH
snaunmoit ¢ 7,51+0,08 1o 7,36+0,05%, 1. e. na 0,15%
(F=3,70; p=0,0575) (Tab.1. 6).

Tabnuua 4. AMHaMUKa BbIPaXKEHHOCTM CMMNTOMOB Mo onpocHuKy CCQ

1-a rpynna, n=45 2-a rpynna, n=45
Noka3arenu, 6anbi HCXORHO yepes 12 HCXOIHO podnymunacr
MecsueB peabunutayus
06wWwuit nokasartenb 4,18+0,84 4,25+0,38 3,99+0,72 2,63+0,31*
CumnToMbl 4,21+0,77 4,38+0,66 4,15+0,48 3,02+0,22*
OVHKLUMOHANbHBIN CTATyC 3,98+0,22 4,02+0,50 3,84+0,31 2,67£0,69*
Mcuxmyeckui cratyc 3,37+0,48 3,51+0,11 3,48+0,36 2,15+0,54*

Tabnuua 5. PBJ

1-a rpynna, n=45 2-7 rpynna, n=45
Mokasarenu yepes 12 Pocdnymunacr
MCXO/HO MCXOJHO
mecsaueB peabunutayus
OXKEN, % 67,21+1,89 66,88+1,02 68,86+1,47 73,25+1,59
XKEN, % 61,98+1,99 62,41+1,06 60,23+1,46 62,55+1,43
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00B1, % 59,68+1,27 57,61+1,89 59,44+1,32 59,62+1,47
Wupekc TuddHo, % 60,29+1,89 59,55+1,22 59,29+1,66 58,32+1,11
noc, % 51,40+1,59 50,99+1,22 52,31+1,80 53,24+1,87
MOC25, % 35,55+1,87 36,40+1,44 35,99+1,63 34,94+1,25
MOC50, % 33,54+1,69 33,14+1,75 32,74+1,43 32,35+1,69
MOC75, % 35,02+1,57 36,46+1,66 36,62+1,28 36,21+1,87
Mpupoct 0®B1 nocne 6bpoHxonutnye- 61,36+1,59 62,63+1,87 60,19+1,42 61,24+1,56
CKOI4 npo6bl, M7

Tabnuua 6. OueHKa yrneBogHoro o6meHa

1-a rpynna, n=45 2-s rpynna, n=45
Mokasarenb, % yepes 12 pocdnymunacr
MCXOfHO MCXOHO
mecAueB peabuautayms
HbA1lc 7,48+0,07 7,58+0,06 7,51£0,08 7,36£0,05

Y nauyeHTOB 2 TPyMIbl MOJy4eHO 3HAYMMOE H3MeHeHHe 11,26+0,30 rr/ma1 cooTBeTCTBEHHO, T. €. B 1,2 paza(F=54,21;
nokasatesieil nposocnanuTenbioro npoduis: UJI-6 — ¢ p=0,0000) 1 ®PHO- — ¢ 28,60+0,22 no 23,76+0,19 nr/
12,84+0,20 1o 10,07+0,19 nr/ma cooTBETCTBEHHO, T. €. B MJ COOTBETCTBEHHO, T. €. B 1,2 pasa (F=281,43; p=0,0000)
1,3 paza (F=100,04; p=0,0000), NJI-8 — ¢ 13,844+0,17 10  (taba.7).

Tabnuua 7. iMHaMUKa noKasaTenei NPpoBoCcnanuTeNnbHoOro npoduns

1-a rpynna, n=45 2-a rpynna, n=45
Mokasatenu, nr/mn yepe3s 12 podnymunacr
MCXOAHO MCXOZHO
MecaueB peabunutayus
nJ-6 12,75+0,21 12,93+0,19 12,84+0,20 10,07+0,19*
nn-8 13,97+0,17 13,68+0,18 13,84+0,17 11,26+0,30*
OHO- 28,31+0,23 28,86+0,25 28,60+0,22 23,76x0,19*

Y nauueHToB 2-0H TPYNIMbl TOJYy4eHO 3HAYMMOE M3Me-  CTBEeHHO, T.e. B 1,5 paza (F=107,14; p=0,0000), MJI-10 —
HeHMe TMoKasaTenell MPOTHBOBOCTAMTeNbHOrO Tmpoduas: ¢ 1,5140,08 no 3,044,11 nr/ma cootercTBenHO, T. €. B 2,0
NJ1-4 — ¢ 4,06+0,14 no 6,11+0,13 nr/ma coorser- pasa (F=125,29; p=0,0000) (tat6.. 8).

Tabnuua 8. ilMHamuKa nokasarenen NpoTMBOBOCNANIUTENbHOrO Npothuns

1-a rpynna, n=45 2-s rpynna, n=45
Nokasartenu, nr/mn yepes 12 pocdnymunact
MCXO[HO MCXOAHO
mecALeB peabunutayms
-4 3,95+0,13 3,82+0,14 4,06+0,14 6,11+0,13*
nn-10 1,58+0,09 1,48+0,09 1,51+0,08 3,04+0,11*
Ananmua npoduas aaunoUUTOKUHOB Y MAallMeHTOB 2-0# Anamuz nannbix THIX y nauneHnToB 1-08 ¥ 2-0# rpynibl

TpYNIbl OKa3aj 3HAYUMOE M3MEHEHHE HCCJIENyeMbIX MOKa-  JIOCTOBEPHBIX PAa3JIMUHil HCCJIELyeMOro rnokasateisi He Bbl-
saresieit: sentuHa — c 35,64+1,23 1o 28,73+1,21 nur/nn,  seun (F=1,54; p=0,2185), (F=1,25; p=0,2664) (tada. 10).
1. e. B 1,3 paza (F=67,15; p=0,0002), anunoHektnHa — ¢ Y nauueHToB 2 TpynIbl OTMeUeHa JOCTOBEpHAs I10-
1,68+0,09 10 2,914+0,09 mr/ma1, 1. e. B 1,7 pas (F=125,29;  noxurenbHas aunamuka pesynstata CAT ¢ 27,11+40,35

p=0,0000) (tacu. 9).

10 21,2240,30 6as0s, T. e. Ha 5,89 6annos (F=55,26;
p=0,0000) (tacar. 11).
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Ta6nuua 9. Mokasatrenu npocuna agUNOLUTOKUHOB

1-a rpynna, n=45 2-7 rpynna, n=45
Mokasatenu yepes 12 podaymunacr
MCXOAHO MCXOAHO
mecsles peabunurtayus
JlentuH, Hr/pn 35,57+1,24 35,68+1,21 35,64+1,23 28,73+1,21*
ALMNOHEKTUH, MT/MJ1 1,64+0,08 1,58+0,07 1,68+0,09 2,91+0,09*

Tabnuua 10. TonepaHTHOCTL K ®H

1-a rpynna, n=45 2-a rpynna, n=45
Mokasarenb, M yepes 12 podnymunacr
MCXOMHO MCXOMHO
mecsues peabunutayms
TLUX 292,42+2,35 288,71+1,85 291,60+1,66 294,16x1,57
Tabnauua 11. iIuHammuka pesynbTata Tecta oueHku X0bJ1
1- s N= - , N=
NokasaTens, A rpynna, n=45 2-7 rpynna, n=45
yepe3s 12 podaymunact
6annbl MCXO[HO MCXOHO
MecsLleB peabunurtayms
CAT 27,20+0,42 27,67+0,45 27,11+0,35 21,22+0,30*

Y nauueHToB 2-0il Ipynbl MoJydeHa J0CTOBepHas J1Ha-
MHKa MoKa3aTeJn (PU3HUECKOro M TMCHXOCOLMANBHOrO CTa-
Tyca 1o peaynsratam ornpocHrka SF-36: @A na 15,38 6annos
(F=34,77; p=0,0000), P® na 12,06 6ammoB (F=28,21;
p=0,0001), b na 16,58 Gammos (F=101,34; p=0,0000),
03 na 18,40 6amnos (F=95,67; p=0,0020), )KC na 18,48
6amios (F=26,11; p=0,0004), CA na 13,11 o6amios
(F=88,32; p=0,0003), P2 na 14,70 6annos (F=65,91;
p=0,0000), 13 na 12,57 6ammoB (F=65,72; p=0,0000)
(taba. 12).

Bo 2-oii rpynre nai@eHToB CTaTUCTHYECKH 3HAYUMO YJIyd-
IIMJIUCh CPeHNe 3HaueHus wKas onpocHuka SGRQ: «Cum-
nToMbl» — ¢ 83,96+0,15 o 69,46+0,89 Gamos, T. e. Ha
14,50 6annor (F=67,23; p=0,0001), «AkTHBHOCTL» — ¢
81,04+0,44 no 70,14+0,23 6aJios, T. e. Ha 10,90 Gamios
(F=23,14; p=0,0001), «Bausinue zaGoseBanusi» — ¢
81,94+0,59 1o 68,53+0,38 6aanos, T. e. Ha 13,41 Ganna
(F=122,71; p=0,0004), «O6uee K)K» — ¢ 80,03+0,35
10 65,84+0,71 Gamnos, 1. e. na 14,19 6amnos (F=47,01;
p=0,0000) (taba. 13).

Tabnuua 12. KX no pesynbratam onpocHuka SF-36

1' s 1= = s NN=
Nokasatenu, A rpynna, n=45 2-7 rpynna, n=45
yepes podaymunacr
6annbl MCXOAHO MCXOAHO
12 mecaues peabunutayms
OA 44,28+1,24 43,11+1,68 45,01+1,34 60,39+1,24*
PO 62,44+1,34 60,94+1,05 63,18+1,15 75,24+1,43*
b 63,15+1,84 62,15+1,32 61,22+1,48 77,80+1,29*
03 40,13+1,40 41,11+1,66 39,91+1,34 58,31+1,65*
HKC 52,48+1,35 50,17+1,24 51,34+1,55 69,82+1,64*
CA 60,46+1,55 60,13+1,67 74,13+1,94 61,02+1,39*
P3 48,32+1,93 47,27+1,18 49,04+1,21 63,74+1,09*
n3 42,44+1,25 40,18+1,99 41,54+1,27 54,11+1,56*
Ta6nuua 13. KX no pe3syabtatam onpocHuka SGRQ
Nokasarenu, 1-a rpynna, n=45 2-7 rpynna, n=45
yepes podnymunacr
6annbi MCXOAHO MCXOAHO
12 mecaues peabunuTayms
CumnTOMBI 84,25%0,15 85,3610,15 83,96+0,15 69,46+0,89*
AKTUBHOCTb 80,11+0,19 82,44+0,51 81,04+0,44 70,14+0,23*
BnusHue 3abonesaHms 81,32+0,27 80,24+0,36 81,94+0,59 68,53+0,38*
06uee KX 80,8410,31 81,1510,24 80,03+0,35 65,84+0,71*
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BoiBoapl. [TaTtorenetnueckas Tepanust U JIero4HoH Mpo-
rpamma peabusrauuu st 6oabHbix XOBJI, paspabo-
TaHHasi ¢ yuetom conyterBytotiero CJ1 2 Tuna crioco6¢TByer
JIOCTOBEPHOM TMOJIOXKUTEJILHON IHHAMHUKE MOKa3aTesel KJu-
HHUECKOro, JabopaTOpHOro cTatyca TNallieHTOB: YMeHb-
HIeHHIo uyucsaa obocTpeHui, BbizoBoB Opurag CMII, ro-
CMUTANN3ALNH, CHUKEHHIO BbIPaXKEHHOCTH KJMHUYECKOH
CUMITOMATHUKK OCHOBHOTO 3a00JIeBaHUSl U CTEIEHH €€ BJI-
SIHUST HA 3]I0POBbE MALMEHTOB, CHUAKEHUIO AKTHBHOCTH CH-

CTEMHOTO BOCIAJIeHHs], YJIYUIlIeHHIO MapaMeTpoB MpoguJs
aMINOIUTOKMHOB, noBbilienuio K)K nanuentos. B cxembl
siedenusi nauneHtoB ¢ XOBJI n CJI 2 tuna uesnecoo6pasHo
BKJIIOUATH TIpenaparbl ¢ MaTOreHEeTHUYECKUM MeXaHU3MOM
nerictBusg — udIII-4 (podaymuiacr), a Takxke JerouHble
nporpaMmbl peabUIUTALIMH, paspabOTaHHbIE C yYeTOM CO-
nyrcrBytoutero CII ¢ wesblo noBbileHHsl 3(HEeKTHBHOCTH
JedeGHO-TIpoUIaKTHIECKOro Mpotiecca, yaydienus KXK
NalueHTOB.
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