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Ha penpoAyKTUBHOE [0/IroJieTHe Hecyluek
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Annomawus: B o63ope paccmampubaemca akmyanvHas npobnema 6nusHus audgocama, Wupoko Ucnonb3yemozo
zepbuyuda, Ha penpodykmubHoe donzonemue Kyp-Hecywiek, a makxe Memodvl npoPunaKmuku 3mozo 6auaHus.
Tnugpocam, s6n58Ct GKMUBHLIM KOMNOHEHMOM 2ep6uyudol, makux kak «Payndan», wiupoko npumensemes 6 cenv-
cKom xo3sticmBe dns obpabomku 2eHemuyecku ModugpuuupoBarHvIX Kynbmyp, UCnoav3yemvix 6 Kopmax dna nmuypr.
Paree cuumaBuiutics 6e3onachuiM, 2nucocam 6 Hacmosujee Bpema accoyuupyemcs ¢ HeeamubHoim 6o3dedcmBuem
HA KulieYHoid MUKpo6uoM, 4mo Moxem yxyduwiamo yc6oeHue MUHepanod u HezamuBHo 6ausme Ha AlueHockocme
u 6ocnpousbodcmBo. B o630ope paccmampubaemcs 6ausHue 2augocama Ha 6UOXUMUYECKUT cmamyc, pocm u pas-
6umue HeCywieK, @ maKkxe mMpaHCKpunyuio 2eHoB, c6a3anHHbIx ¢ AUUEHOCKOCMYIO U penpodykmuBHuim donzonemuem.
ModuepkuBaemcs BaxHocme 2eHemuyveckux pakmopoB, 6 yacmiocmu, 2eHoB ESRI1, FSHR, DRD2, IGF2 u CAT, 6
noddepxaxuu penpodykmuBHou dyHKkyuu. Takxe obcyxdaemcsa ponv ezeHa mTOR 6 npoyeccax cmapeHus, npudem
danHbie 0 e20 6nusHUU Ha penpodykmuBHoe donzonemue y nmuy, npomubope4ubuol. B kavecmBe Mep npodpunakmu-
Ku ymecmHo Boidenumep ucnosvoBaHue npobuomuko8, komopuvie cnoco6cm@ytom BoccmaHoBaeHUI0 MuKkpobuomeot
KUWEYHUKA, yAYHLWAIom npoueccol co6cmBeHHoU demoKCcuKayuu, numaxue U uMMyHumem nmuy, 4mo, 6 KoHe4HoOM
umoze, »oxem nofuicumoe KayecmBo Suy, u yGeaudumeo fULeHOCKOCMb, @ Makxxe nponoHzupobames penpodykmub-

Hoil nepuod. [lanisie no GRUSHUI NPoBUOMUKOB HA IKCnpecclilo 2eHob (G'Jjemc/'l"crr Byiom 0 HUX Kak 0 MHo2006e-
wawLL- v Hanpainesuu Gns CHUXeHUs HeeamuBHozo Bo3delicmBus HG MUY &iUocama u Opy iy nacmuiuio
Koz Sete cnofa: Kypui-HeCyWKU, 2augocam, alueHoCKeCmy, penpodyKmuBHoe don2osrernine, 3KCapeccus 2eHos.

Arnn wumupebaruza: flanmeb, I.10. BausHue 2augpocama KoOpMoEB Ha penpedykmubHG2 C0ns0 2 e oy~
wek / I.10. Jlanme6, 1.1. TiopuHa, E.A. Motndoipoim, B.A. @uaunnoba, JTA. Uneura, Hid Hodusoda KA. Cos
konoBa, A.A. CaBuveBa, E.C. MNoHomapeBa, B.A. 3aukuH, B.IO. Mopo3o8 // Mmuuectodicmdo. - 2025, - o=k,
C. 39-45.
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BeepeHnue. Mudocar - 310 gein-
CTIBylOLLEEe BELLECTBO MHOTMX COBpe-
MEHHbIX repbruunaoB, Hanpumep,
LUMPOKO M3BeCTHOro npenapara «Pa-
yHAaan» [1]. fep6uumnabl Ha oCHOBe
rnudocara MacCoBO MCNONb3YIOTCA
ANnA 06paboTkM reHeTM4eCckKu Moau-
DHUMPOBAHHBIX KyNbTyp (COM, KY-
Kypy3bl), COCTaBNAIOWMUX OCHOBY CO-
BPeMeHHbIX PayUOHOB CeNbCKOXO3AM-
crBeHHon ntuupbl. CywectByer 60/b-
Loe KoNn4ecTBo AaHHbIX O TOM, YTO
ocratky rndocara 06HapyXXuUBaloT B
AOCTaTO4HO BbICOKUX KONMYeCTBaX B
KOpMax Ans cenbCKOX03AMCTBEHHbIX
>KMBOTHbIX U NTUY [2]. PaHee rando-
car cuntanca 6e3onacHbiM ANA XXUBOT-

HbIX, NTUL W YenoBeka. B HacTofee
BpeMA yXe J0Ka3aHo, uto rudocar
HeraTtMBHO BNMAET Ha XHW3HeaeaTeNb-
HOCTb KULLEYHOro MmKkpo6noma [3]
1 061afaeT XenaTtmpyowmuMmn CBON-
CTBaMM [4], UTO MOXKeT BNUATL Ha A0~
CTYNHOCTb MMHEPANoB, NOTEHUMANbHO
yXyAWwas sMUeHOCKOCTb U MoKasarenu
BOCNPOW3BOACTBA.

Ha ceroaHALWHWA AeHb HaKannK1-
Baercs Bce 60nble AAHHBIX O TOM,
yTOo rnudocar onaceH ANA CeNbCko-
X038icTBEHHOW NTUubl, CywecTByioT
AaHHble O TOM, YTO OH CNOCO6EH CHK-
Xarb AALEHOCKOCTb Y Kyp-HecyLek
M BNUATb HA UX PenpoAyKTUBHOE
Aonronerue.

Hamu 6b1n npoBeaeH KoMnnexc-
HbI QHANIU3 NMUTEPATYPbl NO BNMA-
HUIO TOKCMYECKOro AeMCTBMA TNK-
¢hocara Ha OpraHu3M Kyp-Hecyuek,
BKNIOUAA GMOXMMHUUECKHUI CTATYC,
POCT U pa3BMUTME, A TAKXKE HA TpaHC-
KPUNUKUIO TeHOB, CBA3AHHbLIX C AN~
LLEHOCKOCTHIO U PenpoOAYKTUBHbIM
[onronetuem.

AKTyanbHocTb npo6nembi
pPenpoAyYKTHBHOIO AAONTONETHSA
Hecywek. [Tokasarenn BOCNPOU3-
BOACTBA Kyp-HecyweK AaBNATCA
Ype3BbIYAMHO BAXHbIMW ANA 3¢-
(heKTUBHOro M 3KOHOMUUECKH Le-
necoo6pa3sHoro NpoM3BOACTBA Ka-
YeCTBEHHOM NTULIEBOAYECKON Npo-
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AyKUMK. Tak, ARLEHOCKOCTL = OAUN
W3 OCHOBHBIX NAPaMETPoB, XapaKre-
PM3YIOUWUX AUUHYI0 NPOAYKTHBHOCTY
nTMYBl. UHTEHCUBHAR CENEKLIWA KYP
NO NPMU3HAKY ARLEHOCKOCTH 3a NPO-
AYKTUBHBIA nepwoa (12 mecaues
WCNONB3OBAMMA ANA AUUNBIX KYP)
NO3BONMNA AOCTHUDL Y COBPEMEHHbIX
KPOCCOB fMLeHOCKOCTH 350 wr. any
Ha HeCcywKy. B aansHenwem, npu
AOCTMXEHMM CENeKLMOHHOTO Nna-
TO NO 3TOMY NOKa3arento, akKTMBHO
Begerca pabora Ha ysenuuenue npo-
AOCNXUTENLHOCTM NEPUOAA NPOAYK-
TUBHOTO UCNONB3OBAHUA HeCywek.

B Hactosulee BpeMa Ha MHO-
rux ntuyegabpukax Habnwopaercs
NOBBIWEHHBIA OTXOA NTUUB, CHU-
XeHue NOronoBbA Kyp-Hecylwek
npoMblWNeHHoro crana. Hepep-
ko Kk 10-11-mecauHomMy BO3pacry
NTUUBI OT HAYaNbLHOTO NOTONOBLA
ocraerca menee 70% Kyp, 4to Npu-
BOAMT K HM3KCM 3P exTMBHOCTH

KCNOAEINRAKME MROMEBOACTE2KHDIX
NOME L HHUH M CPXCHKK RPOKU3
BOATRE YL

KpomMe 1073, DEIKO2 YBENUWMERK(

CTOMMOCTH KOPMGE, 3, 3HAYMT, Bbi-
KapMiixBarua PEMOHTHOTO MONoA-
HAKa, AaeT TONYOK NporpaMMam ¢
ANUTENbHBIM UCNONb30BaHUEM He-
cywek. 3a py6exom cenekyuoHepbl
B 06nactu sMYHOro nNTMLUEeBOACTBa
pa6oTaloT Hag CoXxpaHeHWeM ypOoBHS
BbICOKO MHTEHCUBHOCTU ANLIEHOCKO-
CT1 npu 60nee NPOACAXUTENLHOM
ucnonb3oBaHuu nruupbl (o 80, 90 n
Aaxe 100 Hegenb xu3Hu). C no3u-
UMK PbIHOYHOM 3IKOHOMMKM TeXHO/NO-
rMa 3KCNAyaraymu Kyp CpOKOM MeHee
roAa HeaekTMBHA NO CPaBHEHUIO
C ABYX- UK TPeXTOANYHON. AHanu3
NOKa3biBaer, Y10 COBpeMeHHbie Kpoc-
Cbl KYp COXPaHAIOT pe3epBbl AN UX
YCNewHon akcnayaraymm B reyeHue
2-r0 ¥ 3-ro UUKNOB AALIEHOCKOCTH.
Mpu copepxaHnu Kyp Ha niu-
uedabpukax npoBeseHne NpUHy-
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AWTENbBHOW NUHBLKKU OKasbiBaercs
3KOHOMMUECKU BbiroAHbIM, OaHa-
KO NONyMaembiA NpU 31oM achchekr
3ABUCHT OT MHOXeECTBA (PaKTOPOB,
BKNIOUAA PALIMON, BO3PACT U COCTO-
fANKe 3n0poBbA. HenpasunbHo npo-
BeAEGHHAA UCKYCCTBEHHO Bbi3BaHHaA
NUHbKA MOXET NPUBECTH K CHUXKe-
HHIO NPOAYKTUBHOCTH UNW yXyALUe-
HUIO 340pOBbA NTULLLI U NPU 3TOM
He AaTb HUKAKWUX NONOXKMUTENbHbIX
3 dexros, Yactb Kyp (ocnabneHHbIx
W GONbHBIX) BO BPEMA TaKOA NUHLKK
MoXer Norn6HyTb. I deKTUBHOCTL
WCKYCCTBEHHO BbI3BAHHON NUHbKH
Hecywek 6yAer 3aBUCETb OT UX Npo-
AYKTUBHOCTW B NEPBbIA Ce30H AnLe-
KNAAKH.

lFeHbl, AaCCOLHHPOBAHHDIE C
penpoayKTHBHLIM JONTONETH-
eMm. ANLEeHOCKOCTb ABNAGTCA nonu-
reHHbIM NPU3HAKOM, Ha KOTOPbLIM
BAURAIOT KaK reHeTMueckue, 1ak u
3Kkonoruyeckue ¢akiopbl, 1.e. oH
GPeReNAeTCs MHUIGHRAKTOPHBIM
B3N MOACHTTEMCM TEHOB, KOTOpbIe
KOHYRONHPYIOT 3HEPreTnyeckum
merabonusm, cuHTes 6enka u npo-
yeccl QYHKUMOHUPOBAHUA pa3-
NMYHBIX OPraHoB, Y4aCTBYIOLWUX B
socnpou3soactee [5]. AnuyeHockocTb
perynmpyerca HeCKoOnbkMMu unsno-
NOTMYECKUMU NPOoLLeCccamm, KoTopble
ANS yCNewHoro BoCnpo13BoACcTBa
Tpe6yIoT YeTKON KOOPAUHALUMUU OCH
runoranamyc-runogus-roHaasl [6].
3ra oCb perynupyer penpoayKI1Bs-
HYIO U 3HAOKPUHHYIO CUCTEMBI Y
Kyp-Hecyllek, a Takxe UHULUnpyer
cospesaHue auuHnKos [7].

B nocneaHUe roabl C pa3sButuem
reHOMHbIX TeXHONOMMNA CTAaHOBUTCA
BO3MOXHbIM BbIABAATL FeHbI, ac-
COLUMMPOBAHHbIE C COXPAHEHUEM
penpoAyKTMBHON (PYHKLMK W yBe-
nuyeHueM neproaa ANLEHOCKOCTH.

OAHMM M3 LeHTPanbHbIX reHOoB,
BAMAIOLIMX HA PeNPOAYKTUBHBINA NO-
TeHUMan Hecywek, asnsaerca ESR]

(estrogen receptor 1). 31071 rew kg
Aupyer peuentop aCTporexa, pery.
NUPYIOWNIA PYHKUUN AUYHUKOR i
passuue aueknerok. Moxasame,
410 Bapuauuu B rene ESRI ceazamy
€ NPOAONKHTENLHOCTLIO ARLEKNAp
KM U CTABUNBHOCTLIO FOPMOHAN LG
ro oHa y kyp (8]. fipyroh eaxmuy
ren - FSHR (follicle stimulating
hormone receptor), oreevaer 33
YYBCTBUTENIbHOCTL AMYHUKOB K Gios-
NNKYNOCTUMYNUPYIOWEMY FOPMOHy,
Uccneposanus nogreepxaanot, yig
nonumopgunsmol B FSHR ceasane ¢
3¢ eKTMBHOCTBIO POCTA U CO3pe-
BaHWA DONNUKYNOB, YTO BAKAET Ha
NepuoA M KayecTeo aruexknaaxy [9].

lopMoHanbHbI 6anaHc y nTuy
NOAAEPXKHUBACTCA TAKXKE TAKMMM re-
HaMK, KaK Ao aMHHOBLIA peuen-
10p 2 (DRD2) ¥ MHCYNMHONOACGHIH
thakrop pocra 2 (IGF2).

[odaMuH ABNAETCA BaXHEM
HepoTtpaHcMutTiepoMm. DRD2 cno-
co6CTBYeT CeKpeuun penpogyx-
TMBHbIX roptoHoB y kyp [10]. Co-
o6wanocs, 4ro /GF2 3HaunuTensHO
3KCNPeCCUpyercs B ACMUHAHTHOM
donnukyne y MAEKONUTAIOWMX,
TeM CaMbIM, UrPas BAXHYIO pons B
passutu onnunkynos [11]. Uccne-
AOBaHWe NpoUNA IKCNPecCcun u
nonumopcdusma reHos IGF2 u DRD2
Y MYCKYCHOMW YTKW B CBR3KX C NpwH-
3HaKaMu AWLIEHOCKOCTH NOKasano,
YTO CaMble BHICOKWE YPOBHMU 3KC-
npeccumn IGF2 6binn 06HapY>KeHd
B NOYKaX U AMUHUKAX, B TO BpeMS
Kak 3kcnpeccua DRD2 6bina camoin
BbICOKOW B TKaHAX AMYHUKKA. Noka-
3aHO, YTO NONUMOPMDU3IM AAHHDIX
reéHOB MOXET BAWUATb HA ANLIEeHO-
CKOCTb U NPOAOIKMTENBHOCTL AW-
ueknaaku [12].

feHbl, yyacTeylowne B peryns-
LMKU OKMCAUTENbHOTO CTpecca, TaK:
e UrpaloT 3HaYUTeNbHYIO ponb B
noaaepXaHnuu penpoaAyKTUBHOIO
ponronetus. Hanpumep, ren CAT
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(xaranasa) cnocob6CcTByeT AeTOKCH-
KauuKu nepekmcu BOAOPOAA, CHUXAR
NOBPEeXAEHUR TKAHEN ANUHWKOB.
B nccnepoBaHunax yCTaHOBNEHO,
4TO NOBBIWEHHAA 3Kcnpeccua CAT
CBA3aHa C Nyuwen COXPaAHHOCTbIO
pPenpPoOAYKTUBHOW DYHKUMK Y He-
cywek [13].

Bonpoc BbifsBNneHUA reHOB-KaHAM-
AaToB, CBA3aHHbIX HENOCPEACTBEH-
HO C PeNnpPOAYKTUBHLIM AONTONETU-
eM HeCyWekK, OCTaeTCA OTKPbLITHIM.
Ha Mnekonuralowmx nokKasaHo, uto
reH mTOR (mammalian target of
rapamycin) urpaer BaXxHylo pons B
npoueccax «CTapeHus» opraHu3MoB
[14]. «<BNOKUPOBKa» 3KCAPECCHU reHa
mTOR npoanesaer penpoAyKTMBHOe
ponronetue. Tem He MeHee, B uccne-
posanum [15] noxasaHa B3aMMocBA3b
MeXAY CHVXSHMEM 3KCMPeCcCUm reHa
mTOR v CTapaiiieni 744HUKOB Y Kyp-
HeCyLleK B €232 nuika U B NO3AHEeN
dase NpoayKivBHCCTH, YTO BCTynaer
B NPOTUBOpPEUME C KCCNeA0BAHUAMM
Ha MNEKONUTAIOLMX.

Kpome t1oro, B 2021 r. 6bin0
06Hapy>eHo, YTo NPUHyAUTeNbHaA
NNHBKA Y Kyp nepesanyckaer penpo-
AYKTUBHYIO (PYHKLMIO «CTapbiX» 0CO-
6en nytem perynsiynuu ypoBHemn 3Kc-
npeccumn reHos, CBA3aHHbIX CO CTa-
peHueM [16]. B pesynsrare uccneno-
BaHMsA 6bIN0 06HapPYXeHOo 45 reHos,
perynupyowmnx crapeHue Knetok Bo
BpeMs CTpecca oT NPUHYAUTeNbHON
NNHBKM B ANMYHUKAX, M 12 reHOB,
KOTOpble CNOCO6CTBYIOT Pa3BUTUIO
K/NIeTOK B runoranamyce B nepuof
BOCCTaHOBNeHus. bbinu naeHtngm-
UMpPOBaHbI NATb Hanbonee 3HaYNMbIX
reHoe-kaHauaaroe (INO8OD, HELZ,
AGO4, ROCK2 v RFX7).

B COBOKYNHOCTH, NOHMMaHUeE
PONK 3TUX FEeHOB, a TakKXe pac-
KpbiTHe akTopoB, BAMAIOLWMX HA
HMUX, NOMOXeT YBeUYUTb Nepuoa,
ANLLEHOCKOCTU U PenpOAYKTUBHOIO
AONronernsn, UTo CHU3UT U3[epXKKH

N YBENNMUKNT NPOAYKTUBHOCTL XO-
3ARCTB.

Ponb rnucpocara B penpo-
AYKTHBHOM CTapeHMM. IpannLbl
penpoayKTUBHOrO AONTONETUs Hecy-
WeK, B OCHOBHOM, onpeaeneHsl re-
HeTMUECKH; TeM He MeHee, OHW MOryT
6bITb «CABUHYTLI» NOA BO3AEACTBUEM
onpeaeneHHbixX (haktopos.

Coo6uwanoch, Uto 3arpsazHuTenu
oKpyXawouen cpeabl, Takne Kak
MUKOTOKCHHbI NNEeCHeBbIX rPUGOB,
CeNbCKOXO3ANCTBEHHbIE NeCcTULUAbI
M Ap., 0Ka3bIBAIOT HeGnaronpusaTHoe
BO3A€MCTBME HA BOCNPOM3BOACTBO
NTUL, NOABEPraloWMUXCA UX BO3-
Aencreuio. MectnumnAabl, Takue Kak
MHCeKTULUMABI U DYHTULMABI, 4ACTO
NPUCYTCTBYIOWME B KOPMax B BuAe
OCTaTKOB, MOryT UMeTb SHAOKPUH-
Hble AMCPANTOpPLI, BAUAIOWME HA
rOpMOHanNbHYO perynauuio ﬂﬁuEHO‘
cxoctu. Hanpumep, cpranedocdarsi
CHUAXQAIOT YROBEHY MOTEUHK3INPYIO-
Wero ¥ hoANMKYNOCTUMYINPYIGLLE-
rO FOPMOHOB, YTO MOXET 3aMeANsTh
co3peBaHue gonnukynos [17].

ludocar, wnpoko ucnonb3ye-
MblIi rep6uumnA, ABNAACL HHIMBUTO-
pom cepmeHTa EPSPS (5-dbocdo-3-
€HON-NMPYBUN-LUIMKUMAT-CUHTa3bl),
CNoco6eH Bbi3blBaTb HapylleHHe Mu-
KPO6MOTbI KMIWEeYHUKA Kyp. PepMeHT
y4acTByeT B CMHTe3e aMUHOKUCAOT,
KOTOpble OTBEYaloT 3a CUHTE3 He-
CKOMbKMX XKM3HEHHO BaXKHBIX ANA
MMKPOOPraHM3MoB BelectB. 310
NPUBOAUT K YXYAWEHUIO nuuje-
BapeHWUA U CHUXKEHMIO YCBOEHUSA
nuTarenbHbiX BEWECTB Y X03A1Ha,
yTo, B CBOIO o4epe/b, OTpakaercs
Ha o6LleM COCTOfHUK 30POBbLA U
(hYHKLMOHWPOBAHMN PENPOAYKTUB-
HOM CUCTeMbl.

PaHee coo6uanock 0 He6naro-
NPUATHOM BO3AEMCTBMH repbuumaa
«PayHAaan» Ha ocHOBe rudocara Ha
pa3BuTHe 3M6pMOHOB Y ntuy [18].
CywwiecTByIOT AaHHble, YKa3biBaloLue
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Ha npucyrcrsme ravdpocara B ahuax
[2]. Uccneposanna nokaswsawt, yro
Bo3/lencTBune rud)ocara Bui3upaer
OKUCIUTENbHBIA CTPECC, Bbi3pipas
nospexaeHne KNeTok AMYHUKos
W HapyleHue ropMoHanbHoro 6a-
nauca [19]. 10 BbI3bIBALT CHMXKeHME
ANLEHOCKOCTH ¥ NTUL. Bo3aencreune
necTMuvaa ConpoBoXAaeTca ycu-
nexuem anontosa QONANKYNAPHBIX
KNeToK, 4T0 MOXKeT CKasarbcsa Ha
npoueccax penpoAyKTMBHOro cra-
peHus.

Hamu 6bin0 yctaHoBnEeHO, YTO
npucytcreue raugocara g kopmax
B/IMAET HA YBe/IMYEHUE IKCrIpeccun
reHoB, KOAWPYIOLWUX pasnuyHele
cy6beanHunubl 6enka mTOR [20],
npuyeM 3¢ deKT, B OCHOBHOM, AC-
3a3aBUCUMBINA (puc. 1).

Wcxoas U3 BblweckKasaHHOro, Ha-
nnyune rnmbocara B KOpMaXx MoXxert
npUBeCTU K CHUXXEHUIO MHTEHCKUB-
HOLTA SRiEKOCKOCTH, YXYILIEHUO
DANPCLYXKI#BHOTO QOMNTCAETHS, 8
NPOLECCe NPUHYAHTEALHON NMHbKK
YyacTb Kyp MOXeT norubHyTs, noKa-
3areNin XKUBOM MaCCht SLIAM LMY
NTUL MOTYT HE BePHYTHCS K OXii-
AaeMOMYy COCTOAHMIO Ha HaYano
NPOAYKTUBHOrO nepuoaa. Moaromy
nonyyeHHble HAMMW AaHHbIE CBUAE-
TeNbLCTBYIO B NOAb3Y TOTO, YTO NpU-
cytcTBMe rndocara B KOpMax — 310
Ba>XHbIA, HO HeYUTeHHbIK hakTop
PUCKA CHUXKEHUA PENPOAYKTUBHOIO
AONTONETUR Hecywek, AeNCTBYIO-
WHUA Yyepe3 «NONOMKY» reHeTnue-
CKOW Nporpammbl.

buonorHuyeckMe Mepbl npo-
thunakTuku. 0630p nccnenoBaHmin
noauepk1MBaeT He06X0AUMOCTb CHU-
XKeHUs cogepxaHua rnudocara u
APYrMX NecTMUMAOB B KOPMaXx, a Tak-
e pa3paborkn 3 heKTUBHLIX Mep
no UX AeTOKCMKauWu, Hanpumep,
C UCNONb3OBAHUEM NPOGUOTUKOB.
B nocneaHue roabl uccneayotcs
nogo6HbIe MeToAbl NPOQUNAKTUKH
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