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rOCYAAPCTBEHHOE CAHUTAPHO-3MNNAEMUOJIONMYECKOE HOPMUPOBAHUE
POCCUNCKOU DEOEPALINA

Yr1Bepxkaaro

PykoBogutens ®enepanbHOi CITyKObI

10 HAJ30PY B chepe 3alUThI ITPaB
noTpeOuTenel u O6JaromoIydus YeI0BeKa,
I'1aBHBIN rOCY1apCTBEHHBIN

CaHUTApPHBIN Bpad

Poccutickoit denepanuu

A JO.IIOIIOBA

22 wrons 2021 r.

2.3.1. TMITMEHA NUTAHUA. PALUNMOHAJIbHOE NUTAHUE

HOPMbI
®U3UONOIMMYECKNX NOTPEBHOCTEN B 3HEPT UM U NULLIEBbLIX BELLLECTBAX
ANnA PA3JIMYHbLIX TPYMMN HACEJNEHUA POCCUNCKOU ®EOEPALINA

METOANWYECKWE PEKOMEHOALIUU
MP 2.3.1.0253-21

1. Pazpaboranst ®I'BYH "OUII nutanus u OuorexHomorun" (B.A. TyrenwsH, akagemuk PAH,
a.M.H., mpodeccop; [.b. Hukurtiok, uneH-xkoppecnonaent PAH, n.m.H., mpodeccop; M.B. AxceHos,
k.M.H.; A.K. Barypun, n.m.H., npodeccop; B.B. becconos, 1.6.H.; B.M. Bopobsera, k.T.H.; U.C.
BopobOneBa, k.0.H.; O.A. Bpxecunckas, k.0.H.; K.B. Bweibopnas; W.B. I'mommnHckuit, n.6.H.; M.B.
I'mommuckas, a.m.H.; H.B. Xunmunckas, k.1.H.; A.O. Kambapos, n.3.1H.; 2.0. Kemabsun, k.M.H.; U.B.
KobGenbkoBa, k.M.H., B.M. KogenumoBa, 1.6.H., mpodeccop; A.C. Komeukuna, k.papm.H.; A.A.
KouerkoBa, 1.1.H., mpodeccop; JI.B. KpaBuenko, k.Mm.H.; K.B. Kynpssuesa; H.B. Jlamnera, k.m.H.; B.K.
Maszo, 1.06.H., ipodeccop; M.A. Makapenko; A.H. Maptunuuk, a.m.H.; E.B. [laBnosckas, n.m.H.; WU.b.
[Tepora, k.papm.H.; A.B. Iloroxesa, a.M.H., mpodeccop; E.A. [IeipreBa, k.M.H., gouent; E.B. Peutnna,
K.papm.u.; FO.C. Cunmoposa, k.6.1H., A.1. Capponona, k.M.H.; A.M. Cadponona, k.0.H.; E.A. CmupHOBa,
k.T.H.; A.W. Cokonos, k.M.H.; A.B. Crapony6oBa, a.M.H., norent; N.1O. TapmaeBa, a.M.H., npodeccop;
C.A. Xorumuenko, uneH-koppecrnonneHT PAH, a.m.H., npodeccop; X.X. [apaderaunos, n.m.H.; H.M.
[Mununa, 1.6.1., K.W. Dnnep, a.x.H., npodeccop); PeaepanbHoi ciry>k001 110 Haa30py B chepe 3auTh
mpaB nmotpeduTeneii u 6marononyuuns yenoseka (A.1O. [Tomosa, n.Mm.H., mpodeccop; U.B. bparuna, 1.M.H.;
B.1O. Cmonenckuii, k.M.H.; A.JIl. Mummna, k.M.H.; W.I'. llleBkyH, k.M.H., ['.B. SIHOBCKast); Mun3apaBom
Poccuu (O.0. Canaraii, k.Mm.H.); ®DMBA Poccun (B.U. CkBopuosa, unen-koppecnonaeHt PAH, n.m.H.,
npodeccop); PI'AOY BO IlepBbiit MOCKOBCKHMII TOCYIapCTBEHHBIN MEIMIIMHCKUA YHUBEPCUTET HM.
N.M. CeuenoBa MunsnpaBa Poccum (I'.I. Onmmenko, akamemuk PAH, n.m.H., mpodeccop; b.IL
CyxanoB, a.M.H., npodeccop; E.B. Emmzapoma, k.m.H.), ®BYH "HoBocubupckuit HUWN ruruensr"
Pocnorpebnanzopa (.M. HoBukoga, n.m.H., mpodeccop; C.I1. PomaneHko, K.M.H.).

B wactu mukpoouoma: ®I'bYH "OUIL] nutanus u 6morexunonoruu” (C.A. lllesenera, n.m.H.; H.P.
Epumouxkuna. 1.6.n.); @OI'BYH '"T'HL npuxmagHoii  mukpoOuonmorun ©  OMOTEXHOJIOTHH"
Pocniorpednamzopa (satinos U.A., akanemuk PAH, n.m.H., mpodeccop); ®DT'BOY BO PHUMY um. H.H.
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[TuporoBa Munsapasa Poccun (JI.LU. Kadapckas, n.m.H., npodeccop); PI'BY "HMUL] AT'TI um. B.J.
Kynakosa" Munznapasa Poccuu (T.B. [IpunyraeBud, 1.M.H.).

2. VrBepxuensl PykoBoautenem @enepanbHoil ciayxkObl 1Mo Hag30opy B cdepe 3amura mpas
norpebuteneil u Omaronmoiy4usi 4YejaoBeKa. [JIaBHBIM TOCYAAapCTBEHHBIM CAHUTapHBIM BpauoM
Poccuiickoit @enepanuu A.1O. ITonosoii 22 urons 2021 r.

3. MP 2.3.1.0253-21 BBenensi B3amen MP 2.3.1.2432-08 "Hopmsr puznoigorndeckux moTpeOHOCTEH
B JHEPIMM M IMINEBBIX BEIIECTBAaX U pa3MyHbIX Ipynn HaceneHus Poccuiickoit Penepanun’,
YTBEPKJICHHBIX [ JTaBHBIM rOCYy1apCTBEHHBIM CaHUTApHBIM BpaduoM Poccutickoit @enepanuu 18.12.2008.

l. O6wume nonoxeHnst U 0b6NacTb NPUMEHEeHUs

1.1. B coxpaHeHuM U NMoJAEp>KaHUU 370POBbs YEJIOBEKa BEAyIlas pojib MPUHAIEKHUT 310pPOBOMY
obpasy >xu3HM. I[Tutanume BHOcUT 10 50% BKiIama B oOecrneyeHHE 3/I0pOBbsI M pabOTOCHIOCOOHOCTH
4eJI0BEKa OT CyMMBI BCeX (PAKTOPOB, BIUSIOMIMX Ha 00pa3 ku3HU. [Ipu 3TOM HapylieHusl NUTaHUA
coctaBisitoT oT 30 mo 50% mnpuurMH BO3HMKHOBEHHS XPOHHUYECKUX HEHMH(EKIIMOHHBIX 3a00JeBaHUH,
TaKUX Kak O0XKUPEHUE, CepAECYHO-COCYIMCThle 3a00sieBaHUs, caxapHbld auaGeT 2 Tuma, OCTEONOopo3 U
HEKOTOPbIE BUJIbI OHKOJIOTHYECKUX 3a00JIeBaHUIA.

1.2. Peamuzamus B Poccuiickoit denepanuu rocyapCTBEHHON IMOJUTHKA B OOJACTH 3J0POBOTO
MUTAaHUSI HaIpaBjieHa Ha JOCTHXKEHHUE HAIIMOHAJBHBIX II€JIeM pa3BUTHS CTpPaHbI, B MEPBYIO OYEpElb
o0ecrieueHre yCTOMYMBOTO €CTECTBEHHOTO POCTa YMCICHHOCTH HACEJICHUS M TIOBBIICHUE OXKHJIaeMOU
MPOJOIKUTENbHOCTH kU3HU 10 78 neT (k 2030 roay - o 80 ner).

3a mocieqHue necATh JeT OblT pa3paloTaH W BBENEH B JCHCTBHE psAJl OCHOBOMOJATAIOIINX
JOKYMEHTOB B 00JIaCTH MUTaHMA, TaKUX Kak JIOKTpHHA MpooBOIbCTBEHHON Oe3onmacHocTu Poccuiickoit
Oenepanun (yrB. Ykazom Ilpesumenta Poccuiickoit denepanuu ot 21.01.2020 N 20), Crparerus
MOBBIIICHUST KauecTBa M 0€30macHOCTH mumieBod mponykiuu Poccuiickoit denepanuu no 2030 roga
(ytB. pacniopspkeruem IIpaBurensctBa Poccuiickoit @eaepanun ot 29.06.2016 N 1364-p), DenepanbHbIii
3akoH ot 01.03.2020 N 47-®3, npeaycmarpuBaromuii K3MeHEeHUs B (eaepaibHble 3akoHbI 'O KayecTBe U
0e30macHOCTH TUIIEBbIX MpoaykToB" U "O0 oOpazoBanuu B Poccuiickoit denepanun’, K BAXKHEHIIIUM U3
KOTOPBIX OTHOCSATCSI YCTAHOBJIEHUE MOHATHS "30pOBOE MUTaHUE" U ONpeeieHUEe TPUHIUIIOB 3I0POBOTO
MUTaHUS, CIOCOOCTBYIOUINX YKPEIUICHUIO 3J0OPOBhS YellOBEKa U OyAYIIMX MOKOJICHUN, CHUKEHHUIO PHCKa
pa3BuTHs 3a00JIeBaHUN. YKa3aHHbIC PUHITUITHI BKIFOYAIOT B CEOS:

- obecrieueHne MPUOPUTETHOCTH 3AIIMUTHI )KU3HU U 37J0POBbSl OTpeOUTENEeH MUILEBBIX MPOTYKTOB
[0 OTHOUIEHUIO K SKOHOMHUYECKUM HMHTEpecaM WHIWBHUIYAIbHBIX MpPEANpPUHUMATENEH U IOPUAMYECKUX
JIUL, OCYUIECTBIIAIOMINX AEATEIbHOCTh, CBI3aHHYIO C OOpallleHHeM MUIIEBBIX TPOAYKTOB;

- COOTBCTCTBUC 3HepFeTquCKOﬁ HCHHOCTH CKCAHCBHOI'O pallnOHAa SHEPTOTpaATaAM;

- COOTBETCTBHE XMMHYECKOTO COCTaBa €KEIHEBHOTO palioHa (U3HOJOTHUYECKUM MOTPEOHOCTSIM
YeloBeKa B MAaKpOHYTpUEHTaX (OENKM W aMHHOKHCIIOTBHI, JKUPBI U JKUPHBIE KUCIOTHI, YTJIEBOJBI) H
MUKPOHYTPHEHTaX (BUTAMHHBI, MUHEPAJIbHBIC BEIICCTBA U MHUKPOAJIEMEHTHI, OMOJIOTMYECKH AKTHBHBIC
BEIIIECTBA);

- HAJIMYHUEC B COCTAaBC CKCAHCBHOI'O pallMOHA MUIICBBIX MPOAYKTOB CO CHHXXCHHBIM COACPKaHUEM
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HACBILEHHBIX )KUPOB (BKJIIOYasi TPAHCU30MEPHI )KMPHBIX KHCIIOT), IPOCTBIX CaXxapoB M MIOBapEHHOM COJIH,
a TaKkKe MUILIEBBIX MPOJYKTOB, OOOTALIEHHbIX BUTAMMHAMH, MUIIEBBIMH BOJOKHAMHU M OMOJOTMUYECKH
AKTUBHBIMU BEIICCTBAMU;

- obecnieueHNe MaKCUMAIIBHO Pa3HOO0Pa3HOTO 3J0POBOTO MUTAHUS U ONTHMAIBHOTO €T0 PeKHMA;

- TNPUMEHEHUE TEXHOJOTMYECKOH M  KYyJIMHApHOH  0Opa0OTOK  MHIIEBBIX  MPOAYKTOB,
o0ecneynBaroIUX COXPAHHOCTh UX MCXOJHON MUIIEBON LIEHHOCTH;

- obecriedyeHne COOJIIOJIEHUSI CAHUTAPHO-3MHJIEMHOJIOTHYECKHX TpeOOBaHUI Ha BCeX JTamax
oOpallleHus MUILEBBIX NPOAYKTOB;

- HCKJIIOYEHHE HCIONB30BaHu (anbcU(PUIMPOBAHHBIX MHILEBBIX IMPOAYKTOB, MAaTEpUAIOB H
U3 IEINH.

Takue moaxo/Ibl COrJIACYOTCS € OIBITOM U PEKOMEHAALMAMU MEKIYHAPOIHBIX OpraHUu3aluid, TAKUX
kak OOH, BO3, ®AO [1, 2].

Ha ocHoBaHuu pe3ynbTaTOB CHUCTEMAaTUUYECKHX HCCIEHOBAaHUM COCTOSIHUS MUTAHUS BCEX TPYIII
HAceJIeHHWsT Ha BCEH TEpPUTOPUM CTPAHbl PALMOHBI JETCKOIO W B3pPOCIOr0 HACEIeHHs] B LIEJIOM
00ecneunBarOT MOTPEOHOCTH B YHEPTHUH U OCHOBHBIX MHUIIIEBBIX BEIIECTBAX.

[lpuy >ToM BaxHeHIIMe TIJI00AJIbHBIE BBI3OBBI, XAPAKTEPU3YIOIIUECS  HEPALMOHAIbHBIM
COOTHOIIEHHMEM  OCHOBHBIX  NHIIEBBIX  BEIIECTB, JICPUIMTOM  MHKPOHYTPUEHTOB,  POCTOM
pacrpoCcTpaHEHHOCTH U30BITOYHONM MaccChl Tella, 0XKUPEHUS. U JPYTrUuX (PAaKTOpOB prUCKa HEMH(PEKIIMOHHBIX
3a0oJeBaHMN, OCTaloTCsA JUIsl OOJBIIMHCTBA CTpaH, B ToM umcie Poccuiickoit ®enepanuu, KpaiiHe
aKTyaJlbHBIMH, YTO TaKXe TpeOyeT faibHENIIero COBEPIIEHCTBOBAHUS CTPYKTYPhI OTPEOIEHUS.

1.3. Hacrosimue meroauyeckue pexoMmeHaauuu (namee - MP, HOpMBI) pazpaboTaHbl B pa3BUTHE
NEHCTBOBABIINX METOAWYECKUX pekoMmeHmammii MP  2.3.1.2432-08 "Hopmbl (¢u3monorndaeckux
noTpeOHOCTEHl B HSHEPIWM M MUIIEBBIX BEINECTBAX JJs pa3IMYHBIX TPYIN HaceneHus Poccuiickoi
Oenepanun". CoxpaHsisi TPEEMCTBEHHOCTh C HOpMaMu, yTBepkAeHHbIMH B 1951, 1968, 1987, 1991 u
2008 rr., Hacrosiuiue MP yuuThIBalOT 3HAUMTENIbHBIE JOCTUXKEHUSI, HAKOIJICHHBIE 32 MOCIIEIHUE TOJbI
Onarofapsa (yHIaMEHTaJIbHBIM U MPUKIAAHBIM HCCIEAOBAHUAM B 00JACTH HAyKH O MUTAHUHM U TaKUX
HOBBIX O0OJACTSIX 3HAHWM, KaK HYTPUTCHOMHUKA, HYTPUTCHETHKA, HYTPUMETA00IOMUKA U MPOTEOMHKA, a
TaKXe aHTPONOHYTPULIUOJIOTHSI.

B HacTosimiee BpeMs MofydeH U HaKOILICH Psiji BAXKHEWIINX (PaKTOB, TO-HOBOMY OCBELIAIOIIUX POJIb
IUIIEBbIX M OHOJOrMYECKM AaKTHBHBIX BEILECTB. B dYacTHOCTH, JOKa3aHa 3CCEHIUAIBHOCThb

MOJIMHEHACHIIEHHBIX KUPHBIX KHUCJIOT CEMEUCTB ®-3 u 06, OmpeJieJIeHbl MX ONTHUMAaJIbHbIC
COOTHOIIEHUS B MHUTAHWU 3J0POBOrO U OOJILHOTO YeNIOBEKa, YCTAHOBJEHBbI HETaTHUBHBIE 3()QEeKThI
M30BITOYHOTO MOTPEOJICHNS HACKHIIEHHBIX U TPAHCHU30MEPHBIX KHPHBIX KHCIOT, a TaKkKe N00aBICHHBIX
caxapoB M NUIIEBON COJIM, JI0Ka3aHA MOTU(PYHKIMOHAIBHOCTh U 3CCEHIIMATIHOCTh MHUIIEBBIX BOJIOKOH.
PacimmdpoBana ¢usnonornueckas poib psijia MUKPOIJIEMEHTOB, B YaCTHOCTH IIMHKA, CEJIeHa, MeIH,
Maprasia, xpoma. HakomiaeHsl aHHbIE 1O LEIOMY PSAYy IPYTMX MHHEpAIbHBIX BEIIECTB, TAKUX Kak,
HalpuMep, KpEMHUN U BaHaIuM, I KOTOPBIX €II€ HE JOKa3aHa 3CCEHIIMAIbHOCTb, HO YCTAHOBJIEHA UX
BaKHas M (WJIM) KJIIOYEBas poJiib B psijie MeTaboiaudeckux mpoueccoB. OmnpeneneHbl MOJEKYISPHbBIE
MEXaHHU3MBI JEHCTBHUS OOJIBIIIOTO YUCIIa MUHOPHBIX OMOJIOTHYECKH aKTUBHBIX BEIIECTB.

www.consultant.ru CrpaHuua 5 n3 78
HafeXXHaa npaBoBas noaaepixka



"MP 2.3.1.0253-21. 2.3.1. l'MrveHa nutanus. PaunoHanbHoe nuTaHue. [lokyMeHT npefoctasneH KoHcynbTaHTl0C
HopMbI usnonornyeckmx NoTpebHOCTEN B SHEPTUM U MULLEBBIX ... [aTta coxpaHenus: 17.06.2025

1.4. OrnensHOE BHUMaHue B MP yzieneHo aHTPOIIOMETPHUECKUM XapaKTEPUCTUKaM (PU3HUECKOro
pa3BUTHS PA3JIMYHBIX TPYNI HACENCHHUS KaK I[IOKa3aTell0 OIEHKU MHILIEBOTO CTaTyca, KOTOpbIe
CBHJIETEJILCTBYIOT 00 YBEIMYEHUH POCTAa M MAcChl Teja MPAKTUYECKH BO BCEX BO3pACTHBIX rpymmax. Ha
OCHOBE JaHHBIX BBIOOPOYHOTO HAOJIIOACHHS pallMoHa NMUTaHUs HaceneHus Poccuiickoit ®denepanuu B
2018 rony, BbIIOJHEHHOro PoccTraToM, yCTaHOBIEHBI AHTPONOMETPUYECKHE IMAapaMETPhl B3pOCIOrO
YeJIOBeKa C HOPMAaJbHOM MAaccCoil Tela, WCIIOb30BaHHBIC ISl PAacyeTOB MOTPEOHOCTEH pa3IMYHBIX
BO3PACTHO-TIOJOBBIX TpPYINIl HACEIEHUs B OHHEPrUM U Oenke. OTO MO3BONIMIO Oojiee TOYHO
OXapaKTeprU30BaTh IPYIMIOBbIE MOTPEOHOCTH OTIENbHBIX KATETOpUil HacCEeIEHUSI.

1.5. 3a mepuox 2008 - 2019 rr. ans Poccuiickoit @enepannu npuodpenu CymecTBEHHOE 3HAYCHHUE
AeMorpaduueckue BbI30BbI, CBSI3aHHBIE C U3MEHEHUEM BO3PACTHO-IIOJIOBOM CTPYKTYphI HAacENeHMsl, TaKue
KaK COKpaIlleHHEe JIO0JU JIUL TPYAOCIIOCOOHOT0 Bo3pacTta Ha 2,4%, yBelIndeHne YUCICHHOCTH JIUI] CTapIie
65 mer Ha 16,1%, cokpamieHHME YHCIEHHOCTH >KCHIIMH PENpPOAYKTUBHOTrO Bo3pacta. llpu sTOM
oKujaemast poJOJKUTENBHOCTD kHU3HU B 2019 roxy no cpasuenuto ¢ 2008 rogom Beipocia Ha 5,35 jer,
YUCJICHHOCTh JeTel yBenmuuuiach Ha 15,5%. YuuTeiBas 3T W3MEHEHUs, a TaKkKe B IeNsix Oosee
(G QepeHIIMPOBaHHOTO y4yeTa (hU3MOIIOTUYECKUX MOTPEOHOCTEH B DHEPTrUM M MUIIEBHIX BEIECTBAX B
Hactosimux MP yrouHeHa Bo3pacTHasl MmepuoM3alnus JETCKOrO M B3pOCIOro HacejieHusi Poccuiickoi
@enepaunu. Tak, U1t B3pociaoro HacenaeHus BBeAeHsl rpynnsl 18 - 29 ner, 30 - 44 rona, 45 - 64 rona, 65
- 74 rona, 75 net u crapuue, 1y aerei - 0 - 12 mecaues, 1 - 2 roga, 3 - 6 net, 7 - 10 net, 11 - 14 neru 15
- 17 ner (BKJIIOUUTEIIBHO).

1.6. Ha ocHOBaHMM JTaHHBIX 00 M3MEHEHHH CTPYKTYphI MPoheCcCHOHATBLHON 3aHATOCTH HACEJICHHUS,
CBSI3aHHOM CO CHIDKEHHEM JOJH JIMII, 3aHATBIX TSKEIBIM U 0CO00 TSHKEIBIM TPYIOM, U CYIIECTBEHHBIM
YBEJIMUEHUEM JIOJH JIUI, 3aHATHIX JIETKUM U MPEUMYIIECTBEHHO YMCTBEHHBIM TPYJIOM, a TaKKe HU3KOU
J0JeH JUI, 3aHUMaroMXcsl GU3KyInbTypol u croptoM (40% Myx)uuH U 35% >KEHIMH), B HACTOSIIMX
MP BHeceHBI KOppeKTHBBHI B nu(depeHITnaniio HaceIeHUus MO YpOBHIO (K03 dUIMEHTY) (HHU3UIECKOM
akTuBHOCTH (manee - KDA).

JIJiss B3pOCIIOro TPYIOCIIOCOOHOTO HaceJieHUsl OOJIbIIOe 3HAYCHHWE IPH OINPEACIICHUU Pa3MEpPOB
(GU3HONOTHYECKUX TOTPEOHOCTEe B HSHEPrUU W MHUIIEBBIX BEIIECTBAX HMMEET XapaKTep TPYIOBOM
JCSATEIILHOCTH, TIOCKOJIBKY 3TH TOTPEOHOCTH 3aBHCAT OT (PU3NYCCKOW aKTUBHOCTH, XapaKTEPHU3YeMOM
K®A, paBHBIM OTHOIIEHHUIO SHEPrOTPAT HA BBITOJHEHHE KOHKPETHOH padOThl K BEIMYMHE OCHOBHOTO
oOMeHa.

DU3NONIOTUYECKHE TTOTPEOHOCTH B DHEPTHM M THINEBHIX BEIIECTBAX B3POCIOTO TPYAOCIOCOOHOTO
HaceneHuss B MP nansl o 4 rpynmam pu3nyeckold akTUBHOCTH W MHTEHCUBHOCTH TpyAa ISl MYXXYUH U
JJ151 JKCHIIINH.

VYuuTbiBas HMHTEHCUBHOE pa3BUTHE HOBBIX HAYYHBIX HaIlpaBJICHUN, TaKUX Kak CIOPTUBHAs
MEAWIIMHA U HYTPULUOJOTHS, (U3HOIOTHUECKHE TMOTPEOHOCTH B DHEPTHH W MHILNEBHIX BEIIECTBAX IS
CIIOPTCMEHOB BBICOKOW KBaJM(UKAIMM B TPEHUPOBOUHBIM M COPEBHOBATENIbHBIN MEPUOMBI, JUIS
CHelUaIbHbIX KOHTUHT€HTOB HACEJICHUSI HE paccMaTpUBaloTCs B HacTosmux MP.

1.7. [TorpeOHOCTH B OeNIKe 3aBUCUT OT (PU3UYECKON W HEPBHO-TICUXUYECKON Harpy3ku. [Ipu Hu3KkoMH
¢bu3nueckoil akTUBHOCTH 0o0Jiee BBICOKOE COJAEp)KaHHE OelKa MOXKET CHWXXATh PHUCK Pa3BUTHUA
M30BITOYHON MacChl TeJla M OKHUPEHHS, TaK Kak OeJoK 00JyiaaeT TepMOreHHbIM 3(dexkToM. B cBs3u ¢
TUM Ui pabOoTHUKOB yMcTBeHHOTO Tpyaa (KDA = 1,4) nons (yaenbHbIH Bec) O6enka B KaJOPUHHOCTH
coctaBnsgetr 14%, nna rpynnel ¢ KOA = 1,6 - 13%, ans rpynnsl ¢ KOA = 1,9 - 12,5%, a ans nun,
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3aHATBIX (pu3nueckuM TpyaoM (KDA = 2.2), sra BenuumnHa coctaBiseT 12%, xoTs B aOCOTIOTHOM
BBIPOKECHUH UX MOTPEOHOCTH B O€JIKE BBIIIE, YeM Y JIMI TIepBOi rpymmbl. [yt HaceneHus crapiie 65 jet
noist 0enka B KaJOPUMHOCTH CYTOYHOTO panuoHa cocTaBisieT 14%. YienbHBI Bec JKHPOB BO BCEX
4yeTblpex rpymnmnax mnpuHiIT B pasmepe 30% ot kanopuitHoctu. [lons yrieBogoB KoseOmeTcs
COOTBETCTBEHHO OT 56 10 58%. Jlns pacuera pU3MOIOTHUECKUX MOTPEOHOCTEH B SHEPIUU U MHUILEBBIX
BEIIECTBAX ISl MYKYMH U KEHITUH CTapIlle TPyA0CIOCOOHOro Bo3pacTa (Tpynmsl 65 - 74 roga u crapiie
75 ner) ucnonb3oBad KDA, pasnsiii 1,7.

1.8. B memsax mnpodumakTukd HamOOJee pacnpoOCTPAHEHHBIX HEMH(EKIMOHHBIX 3a00JIeBaHUM,
CBSI3aHHBIX C IUTAaHHEM, C YUETOM MEXKAyHapoaHoro omnbiTa [3 - 13] B MP BK/ItO4YE€HBI peKOMEHJAIUU 110
CHIDKCHUIO TOTpeOJIeHNs KPUTHUYECKH 3HAUYMMBIX Ui 3JI0pOBbsS HYTPUEHTOB (MHILEBOH COJH,
NOOABJICHHBIX CaXxapoB, TPAHCH3OMEPHBIX XUPHBIX KHUCJIOT), OCHOBAHHBIE HAa JAHHBIX COBPEMEHHBIX
METaaHaJM30B MO OIEHKE HETaTUBHBIX 3((PEKTOB HA 3I0POBhE MX M3OBITOYHOTO MOTPEOJICHHS, a TAKKE
pexkomenauusx BO3 u ®AO [14 - 28].

1.9. B3auMOCBsI3b COCTOSIHMSI MUKPOOHOTO COOOINECTBA KHUIIEYHHUKA M CTENEHU 00ECIIeUeHHOCTH
OpraHm3Ma 4YellOBeKa THUIIEBHIMH U OHMOJOTMYECKH AaKTUBHBIMH BEIIECTBAMH OOYCIIOBIHBACT
HEOOXOJUMOCTh BKJIFOUCHHS TMOHATHA "MHUKPOOHMOM" B KOHIICTIMIO MHUTaHWSA. KHIIeUHBIT MUKpOOHMOM
B3POCJIOTO YEJIOBEKa BBICTYMAET KaK BEAYIIHHA (aKTOp PETyNSIIHA UMMYHUTETA, HEHPOTYMOPAIBHBIX U
OOMEHHBIX MPOLIECCOB, YYACTBYIOIUX B YCBOGHUU MUIIEBBIX BEIIECTB, SHIOTEHHOM CHHTE3€ (JEpMEHTOB,
BUTaMHUHOB M OHOJOTUYECKH AKTHBHBIX COCJIMHEHUN B MaKpOOpraHW3Me. Y CTaHOBIIEHA B3aWMOCBS3b
TUCOMOTHYECKH HW3MEHEHHOTO KHIIEYHOTO MHMKpPOOMOMa W HapylmieHWd mpoduieid MHUKPOOHBIX
METa0OJIUTOB C HanboJee pacpOCTPAaHEHHBIMU HEMH()EKIIMOHHBIMU 3a00JI€BAaHUSMH YEJIOBEKA.

BblsicHeHHe CBOWMCTB HOPMalbHOIO MHUKpPOOMOMa KHIIEYHHKA HEOOXOAMMO HE TOJIBKO UL
pa3paboTku crmoco0oB A(PPEKTHBHON OUETUYECKON KOPPEKIUH JUCOMOTHYECKUX  HApYIICHHH,
BO3HUKAIOIIMX TpU AJTUMEHTApPHO-3aBHCHMBIX 3a00JI€BaHUAX, HO M U1 MOJAep)KaHus OanaHca
MHUKPOOHOTHI Yy 3/I0pOBBIX JtoJieil. B 3Tol cBsi3u B Hactosume MP BnepBble BKIIOUEHBI MOJOXKEHUS O
KHUIIEYHOM MHMKpOOMOME Kak Oas3uce sl OLIEHKHM NUILEBBIX BO3JCHCTBHH, a TaKKe PEKOMEHIALUU IO
NOJICP)KaHUIO ONTUMAIBHOTO COCTaBa M OMOJOTMYECKOW AaKTMBHOCTH KHILIEYHOTO MHKpoOMoMa ¢
MTOMOIIIO ATUMEHTAPHBIX (PaKTOPOB (B TOM YHUCIIE MPOOMOTUKOB U TIPEOUOTHKOB).

1.10. Hacrosume MP onpenensitoT BETHYMHBI ONTUMAIBHBIX OTPEOHOCTEN B SHEPTUH, IUILEBBIX U
OMOJIOTMYECKH aKTHBHBIX BEILECTBAX JUISl PA3JIMYHBIX BO3PACTHO-IIOJIOBBIX I'PYII JETCKOIO U B3pPOCIOro
Hacenenus Poccuiickoii denepanum.

Hopwmpbl cioyxkat Hay4dHOU 0a3o0il sl pa3paOOTKH PEKOMEHJAIMA MO MUTAHUI0, MEP COIUATLHOMN
3alllUThl HACCIICHUA U HpO(bI/IJIaKTI/IKI/I AITMMCHTAPHO-3aBUCUMBIX BaGOHGBaHHﬁ, BKJIFOYasA TUTUCHHUYCCKOC
oOyueHHEe HaceleHHs [0 BOIpOcaM 30pPOBOTO MHUTAHUS, [UIsl IUIAHUPOBAHMS TMPOU3BOACTBA U
HOTpCGHGHHH HHH.ICBOﬁ MMpOAYKIHMH, OLCHKU PC3CPBOB MPOAOBOJILCTBUA, @ TAKKC IJId pacyCTOB WA
aKTyaJlu3alliy PallMOHOB MUTAHUS B OPTaHU30BAHHBIX KOJUIEKTUBAX.

HopMmbl MoryT OBITH MCTIONB30BaHBI JJIsl OLIGHKH COCTOSIHUS IMUTAHUS HACEJIICHUS, B TOM YHCIIE BO
BpayeOHOW TPAKTUKE TPHU OICHKE WHIWBHIYaJIbHOTO THTAaHUS M, B ClIydyae HEOOXOIMMOCTH, IS
000CHOBaHUS PEKOMEH/ 1AM, HATIPABICHHBIX HA €r0 KOPPEKITHUIO.

B MP BkitodeHa METOHOJIOTHS TPUMEHEHUS HOPM MJId OLEHKH BEPOATHOCTHOTO pHCKa
HEJOCTATOYHOTO TMOTpeOJIeHUs] MHINEBLIX BemecTB (mpuioxkeHue | k HactosmuM MP), a Takxke
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nHpopmanus mo kodddunrentam nepecyera st SKBUBAICHTOB BUTAMIUHOB U DHEPIeTHUECKON IICHHOCTH
MUIIEBBIX BEMIECTB (MPUIOKEeHHS 2 1 3 K HACTOSIIUM MP COOTBETCTBEHHO).

PGKOMGHI[YGMBIC BCIIMYNHBI HOTpe6J'IeHI/I$I OCHOBAHBbI Ha HOBeWmux HayYHBbIX JaHHBIX
HYTPHUIIMOJIOTUH, OHOXUMHUH, (UHUOJOTHH W JPYTUX OTpacied MEIUIUHCKOW HayKH O pPOJIH,
BSaHMOHeﬁCTBI/IHX, YCBOSACMOCTH OTACJIBHBIX MUIICBBIX BCIICCTB U BCIIMYMHAX UCTUHHBIX HOTpe6HOCTeﬁ
B HUX. [Ipr 0600CHOBaHNHM HOPM (PU3HOTIOTUUECKUX MTOTPEOHOCTEN MCIIONB30BaHbI JaHHBIE 00CIIeI0BAHMI
(baKTI/I‘ICCKOI‘O MUTAHUA U COCTOAHUA 3J0POBbS B PA3JIMYHBIX PCTHUOHAX CTPAHBI.

1.11. MP npennazHadeHbl JUIsl CIICMAIMCTOB OPTaHOB M opraHu3amnuii deaepanbHON CITyKObI 110
Ha/J30py B cdepe 3amuThl NpaB MOTpeOuTeneld M OJaromoiyddss 4YelIoBeKa, a TaKKe MOTYT OBITh
UCIIOJIb30BaHbl OPTaHM3aTOpPaMU 3/JPAaBOOXPAHEHHUS, CHEIHaTIUCTaMd B 00JacTu OOIECTBEHHOTO
3IpAaBOOXpPAaHEHUS W MEIUIUHCKOH TPOMUIAKTHKH, BpavyaMHU-IUETONIOTAaMH U  MEAUIUHCKAMHU
pabOTHUKAMU JpPYTUX CHEHUATbHOCTEH, a TakXKe CHelHaTucTaMH, 3aHUMAloIIMMHCI BOIPOCAMU
TUTAHUPOBAHUS MUTAHUS B3POCIIOTO M IETCKOTO HACETICHHS B OPTaHU30BaHHBIX KOJJIEKTHBAX, B TOM YHCIIE
ne4eOHO-TTPOPIITAKTHIECKUX, 00Pa30BaTEIBHBIX U COITUATBHBIX YUPESIKICHHSIX.

Il. TepMuHbI U onpeaeneHus

Jns ueneit Hactosimux MP ncnosib30BaHbl CIAEAYIONIME OCHOBHBIEC TOHSATHUSA:

AJIEKBaTHBIN YPOBEHb MOTPEOICHUS - YPOBEHb CYTOYHOTO MOTPEOICHUS MUIIEBHIX U OMOIOTUYECKU
AKTHUBHBIX BEIIECTB, YCTAHOBIICHHBI HA OCHOBAHWW PACUETHBIX WM IKCIIEPUMEHTAIBHO ONPEICICHHBIX
BEJIMYMH WUJIM OLIEHOK MOTPEOJICHUS MUIIECBBIX U OMOIIOTMYECKH aKTUBHBIX BEIIECTB TPYIION/TPyIIaMu
MPAaKTUYECKH 3I0POBBIX JFOJICH. AJIGKBaTHBIC YPOBHH TOTPEOJICHUS YCTAaHOBJICHBI ISl MUIICBBIX WU
OMOJIOTUYECKH aKTUBHBIX BEIIECTB, Ui KOTOPBIX €IIe HE TOJTBEPKIEHAa UX JCCEHIHUAIbHOCTh, HO
UMEIOTCS JIOCTaTOYHBbIE HAy4YHbIE JOKa3aTelIbCTBA, XapaKTEPU3YIOIIME WX POJb KaK SK30TCHHBIX
pErynaTopoB MeTabonm3ma.

AHTaroHu3M - TMOJABJICHUE YKU3HEACSITCIBHOCTH OJHOM MHKPOOHOW MOMYJSIMH JAPYTOM 3a CUET
CIIOCOOHOCTH BBIICTICHUS B Cpely OOUTaHWS MHUKPOOHOW HKOCHCTEMBI BeIIeCTB (aHTHOMOTHKOB,
0aKTEpUOIIMHOB, OPTaHUYECKUX U JKUPHBIX KHUCIIOT), BBI3BIBAIOLINX 33JI€PKKY Pa3MHOXKEHUS WIH THOENIb
€e KOMITOHEHTa(0B).

benku - BBICOKOMOJNIEKYNSpPHBIE a30TCOAEpXKAIIUE OPraHUYECKUE COEAMHEHHUS, COCTOAIIUE U3
anb(a-aMUHOKUCIIOT, COEAWHEHHBIX B MOJICKYISPHYIO II€Nb TENTHIHOW CBSI3bI0, BBHITIOTHSIONIHE
IJIACTUYECKYI0, JHEPreTHYeCKyl0, KaTalUTHYECKyl0, TOPMOHAIbHYIO, PpEryISITOPHYIO, 3alllUTHYIO,

TPAHCHOPTHYIO U Apyrue GyHKIUH.

buopaznooOpa3ue - mokasarenb BHIOBOTO Pa3zHOOOpa3usi MUKpOOMOMa KUIIEYHUKA (KOJIUYECTBO
MHUKPOOHBIX TAKCOHOB YPOBHS POJI/BUJI - BUJIOBBIX ONEPALIMOHHBIX TAKCOHOMUYECKUX €TUHMII).

Bennuuna ocHoBHOoro oomena (BOO) - MuHUMaIbHOE KOJWYECTBO DHEPTHUU, HEOOXOIUMOE IS
OCYIIECTBICHUS KXU3HEHHO BAXXKHBIX TIPOIECCOB, TO €CTh 3aTpaThl JHEPrUU HA BBHINIOJHEHHE BCEX
(bu3M0NIOrNYecKux, OMOXUMHUYECKUX MPOIECcCOB, (HYHKIMOHHUPOBAHUE OPraHOB U CHUCTEM OpraHu3Ma B
cocrostHUM Temiiepatypaoro komgpopra (20 °C), moaHOro (GU3NIeCcKOro U ICHXUIECKOTo MOKOS HATOIIAK.

BurtaMuHsl - rpynna He3aMEHUMBIX (3CCEHLINAIbHBIX) MUILEBBIX BELIECTB, MPEICTABIAIOMINUX CO00M
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HU3KOMOJICKYJISIDHBIE OpPraHUYECKHE COCOUHEHHS pa3IMYHOW XMMHUYECKOH NpUpOAbI, aOCOIIOTHO
HEO0OXOMMBIE JIJIsl OCYIIECTBIICHNUS OOMEHa BEIIECTB, MPOIIECCOB POCTA U OMOXHUMHUYECKOTO 00€CTICUeHUS
KU3HEHHBIX (YHKLUN OpraHu3ma.

['mukemuyecknii wuHAeKC mnumeBod mnpoaykmuu (M) -  OTHOCHTENbHBIH  TOKa3aTellb,
XapaKTepU3YIOMUH CIOCOOHOCTh MHIIEBONW MPOAYKIMHU 3a CYET COJACpXKAIlUuXcsi B HEH YIJIEBOJOB
MOBBIIIATh YPOBEHb TIJIIOKO3bI B KPOBHM 4YEJNOBEKAa IIOcie ee NoTpedsieHus: (MOCTIpaHIualbHbII
riukemuueckuid dpdekt). [ oTAenpHBIX MHINEBBIX MPOIAYKTOB OIICHHUBAIOT IO COACPKAHHIO B HUX
yrieBo1oB 1o mkaie oT 0 mo 100 (s 9ucToi caxapo3bl) M PACCUUTHIBAIOT UCXOMAS U3 TOTO, HACKOJIBKO
BO3pacTaeT ypOBEHb TJIIOKO3bI B KPOBH 3a 2 yaca mocie ymnorpebieHuu 50 rpaMMoOB YIJIEBOAOB
ONPEACICHHOTO MPOAYKTa M0 CPaBHEHUIO ¢ SO rpaMMaMH TITFOKO3BI.

JucOakTepno3 KUIIEYHHKA - KIMHUKO-JIAOOPATOPHBIH CHUHAPOM, CBSA3aHHBIM C H3MEHEHHEM
Ka4eCTBEHHOI'0 M/MJIM KOJUYECTBEHHOTO COCTaBa MUKPO(IIOPHI KUIIEYHHKA C OCIEYIOIUM Pa3BUTHEM
METa0OIMUECKUX M UMMYHOJOTHUECKUX HAPYIICHUH C BO3MOXKHBIM Pa3BUTHEM HKETYIOYHO-KHIIEYHBIX
paccTpoOMCTB.

JloGaBneHHBIE caxapa - BCeé MOHO- U JHMCaxapuabl, BHECEHHbIC B MUIIEBBIC MPOAYKTHl U HAITUTKH
IIpU MPOU3BOACTBE, IPUTOTOBICHUU U HEMOCPEICTBEHHOM YIOTPEOJICHUH, B TOM YHCIIEe CTOJIOBBIN caxap,
U caxapa M3 MeJa, CUPOIOB, (PYKTOBBIX M OBOILIHBIX COKOB U MX KOHILIEHTPATOB.

Kupbl (munuael) - ciaokHble 3(GUPHl TIMIEPUHA W BBICIIUX JKHUPHBIX KapOOHOBBIX KHCIIOT.
SIBASIFOTCS MIACTHYECKUM MATEPUATIOM M BAXHEWIIMM HCTOYHMKOM JHEPIHH, Y4acTBYIOT B HEPBHOU U
TOPMOHAJIBHOM PETYISLINH.

Kumeunslii MUKpOOMOM - KOMIUIEKC KayeCTBEHHO-KOJIMYECTBEHHBIX IIOKa3aTeNell KHUIIEYHOM
MHUKPOKOCHCTEMBI, B3aUMOJICHCTBYIOIIEH C OpPraHM3MOM 3J0pPOBOTO 4YEJIOBEKAa [0 MPUHIIHUITY
MyTyanu3Ma (B3aMMHOHM TMOJB3bI) M CHOCOOHON oOecriednBaTh B KHINECYHUKE WMMYHHBINM OanaHc H
MeTaboyueckre GyHKIUU 0e3 MOTePh I HyTPUOMA.

Kputndeckn 3HauMMble NMULIEBBIE BEIECTBA - IUIIEBBIE BELIECTBA, MOBBIIMIEHHOE COACpPYKAHUE
KOTOPBIX B COCTaBE€ MHILEBOM NPONYKLUUU M PALMOHOB NHUTAHHSA YBEINYMBACT PUCK BO3HUKHOBEHUS U
pa3BuTHs 3a00J€BaHUN aTMMEHTApHON NpHpobl. K KpUTHYECKH 3HAYMMBIM JJIsl 370POBbsI HAcEJICHUs
IUILEBbIM BEIIECTBAM OTHOCATCS MHULIEBAas COJb, JOOABJIEHHBIC cCaxapa, JKUPbI, BKIOYAs KHUPHI,
coJieprKallie HACBIIIEHHBIE )KUPHBIC U/UITH TPAHCU30MEPHBIE )KUPHBIE KUCITOTHI.

3amuTHas MUKpOQIIOpa KUIIEYHUKA - aCCOLMMPOBAHHBIE CO CIM3UCTONH O0OOJIOYKOM KHUIIEYHHUKA
MUKPOOPTAHU3MBI M UX MOMYJISINH, OCYIIECTBISIOMUE (GU3NOIOTHUECKYIO 3AIIUTY KUIIEYHOTO Oapbepa
OT MIPOHUKHOBEHHUSI BO BHYTPEHHIOIO CPEly OpraHu3Ma 4yKEPOJHBIX MUKPOOOB, TOKCMHOB, MUIIEBBIX U
MUKPOOHBIX aHTUTEHOB H JIp.

MakpoHYTPHUEHTHI - OCHOBHBIE MHINEBHIC BEIIECTBA (OCIKH, JKUPBI U YIJIEBOIBI), 00€CIICUNBAIOIINE
ITaCTUYCCKUC, OHCPICTUYCCKUC U HHBIC HOTpGGHOCTI/I opraHusma, HCOGXOI[I/IMBIC YCJIOBCKY B
KOJIMYECTBAX, U3MEPSIEMBIX TPAMMaMH.

MI/IKpO6I/IOM - JUHaMHW4YHagd COBOKYIHOCTL ACCOLIMUPOBAHHBIX C OpPraHUu3MOM YCJIOBCKaA
MHUKPOOPTaHU3MOB (OakTepuid, apxei, BUPyCcOB, TpuOOB, MpoCTEHINX), UX (aros, OCIKOB U IPYTrUX
JIepUBATOB, MPHUCYTCTBYIOIIMX B OTKPBITBIX HAPYXKy IOJOCTSIX M OpraHax M Ha KoOXe (COBpEeMEHHBIH
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SKBUBAJICHT MOHATHS "MHUKpoOuoTa'").

MUKpPOHYTPUEHTHI - 3TO MUIIEBbIE BELIECTBA (BUTAMUHBI, MUHEpAJIbHbIE BEIIECTBA, B T.4. MAKpPO- U
MUKPO3JIEMEHTHI), KOTOPbIE COAEPKATCA B MUIIE B OYEHb MaJbIX KOJMUYECTBAX - MUJUIUTpaAMMax WU
MUKporpammax. OHU HE SBISIOTCS UCTOYHMKAMU SHEPIUH, HO YYAaCTBYIOT B IIPOLIECCAX YCBOEHUS MUIIIH,
perynsaiun (QyHKIHHA, OCYIIECTBICHUH MTPOILIECCOB POCTA, aJalTallud U Pa3BUTHS OPraHU3Ma.

MuHOpHBIE OMOJIOTUYECKN AKTHBHBIE BEIECTBA MUILHU - IPUPOJHBIE BELECTBA C YCTAHOBICHHBIMU
XUMHAYECKOH CTPYKTYpOl M (DU3MOJIIOTUYECKUM JEHCTBHEM, HIPUCYTCTBYIOLIME B IMHUIIE B MAaJbIX
KoJIM4yecTBax (MUJUIMTpaMMax WIM MHUKpPOTpaMMax) M WIparolive JI0Ka3aHHYK pojb B MOAJEPKAHUU
3JI0POBbSI, BHIMOJIHSIONINE (DYHKIIMH YK30T€HHBIX PETYIATOPOB META00IM3MA.

MoHo- n aucaxapuabl - MPOCTHIE YIIIEBOIBI, MPEACTABIAIONNE cO00 MHOTOaTOMHBIE aJbJICTUIO0-
WM KeTocnupThl. [IpocTeie yrineBoasl B BHIIE MOHO- ((pyKTo3a, TIIOK03a) UM JUcaxapuoB (caxaposa,
JaKTO3a, MAJIbTO3a M JIPyTHe) €CTECTBEHHBIM 00pa3oM MPHCYTCTBYIOT B MHIIEBOH MPOAYKIIHMH, a TaKKe
MOTYT OBbITh J00aBJIEHBI IPU POU3BOJICTBE, TIPUTOTOBICHUN U/WIIM HETIOCPEICTBEHHOM YIOTPEOICHUH.

HacpileHHble KUpHbIE KHUCIOTHI - anu(aTudecKue OJHOOCHOBHBbIE KapOOHOBBIE KHCIOTHI C
OTKPBITOM HEPa3BETBIECHHON IEMbl0, COJEpXKAIIUEe aTOMbl YIJIEpOJa, COCAUHEHHBIE OIUHAPHBIMU
cBs3siMu. [Ipu BEICOKOM ypOBHE MOTpeOeHUs SIBISAIOTCS (pakTOopamMu pUcKa pa3BUTHS HEMH(PEKINOHHBIX
AITMMEHTapPHO-3aBUCHUMBIX 3a00JIeBaHUM, BKIIOYAIOIINX OKUPEHHE, aTEPOCKIIEPO3 U IpYTHE.

He3zameHnuMble (dcceHIMANbHBIC) MHILIEBbIE BEIIECTBA - MHUIIEBBIE BEIIECTBA, KOTOpHIE HE
00pa3yrTCsl B OpraHu3Me 4elloBeKa U 00s3aTebHO JOJIKHBI TIOCTYNATh C MUIIEeH JIsi 00eCTIeuYeHUs ero
KU3HeAeATeNbHOCTU. X neuuuT B MUTaHUU IPUBOAUT K PA3BUTHIO MATOJIOTUYECKUX COCTOSHUM.

HopmansHas wmukpoduiopa - KadeCTBEHHOE U KOJIMYECTBEHHOE COOTHOIICHUE PA3IAYHBIX
MONYJISAIMA ~ MHUKPOOOB  OTHENBHBIX OPraHOB W CHCTEM, IMOJJCP)KUBAIOIIEE OHOXHMMHYECKOE,
MeTaboIMYeCcKOe 1 IMMYHHOE PaBHOBECHE MAaKpOOPTaHU3Ma, He0OX0IMMOE JUISl 3I0POBbSI YEIOBEKA.

HopwMmbl ¢dusnonornyeckux mnoTpeOHOCTE B PHEPrUM M MHUIIEBBIX BEIIECTBAX - YCpEeTHEHHAas
BEeJIMYMHA HEOOXOIMMOTO TIOCTYIUICHHS TMHUIIEBBIX W  OHOJOTMYECKHM  aKTUBHBIX  BEIIECTB,
o0ecrneunBarolas ONTUMAIbHYIO peaan3anuio GU3n0I0ro-OnOXUMHUYECKUX TIPOLECCOB, 3aKPEIIEHHBIX B
TE€HOTHIIE YEIOBEKa.

OO6nuratHas MUKpOQIIOpa KHIIEYHHUKA - TOCTOSIHHO HPHUCYTCTBYIOIIas B KHIIEYHOM OHOTOIE
(pe3uaeHTHas) MUKpO(dIIOpa, B KOTOPOH mpeobsiafaioT aHa’poOHbIe MUKpoopraHusmsl - 90 - 95% ot
00IIIEro KOJIMYECTBA.

OnepanuonHas Takconomuueckas eauauna (OTE) - rpynma Mukpoopranu3moB, 00beIMHEHHBIX 110
Mpu3HaKy romoJioruu nocneposarenbHocteld 16S pPHK He Menee uem Ha 97 - 99%, TakcoHOMUYECKHM
SKBHMBAJICHT BUJA, ONPEIEIAEMbIN KyIbTypaJbHO-HE3aBUCUMBIMU METOIaMU aHAJIN3A.

OnTumanbHOE COOTHONIEHHME JoJiell  (yIeIbHOro Beca) MAaKpPOHYTPUEHTOB B CTPYKTYpe
SHEPreTUYECKON LIEHHOCTH palliOHA - COOTHOLIEHHE OCHOBHBIX IUIIEBBIX BELIECTB B IPOLIEHTAX OT
KaJIOpUHHOCTU paIiOHa, CHOCOOHOE O00eCredYuTh OPraHu3M YelIoBeKa HEOOXOAMMBIM KOJHMYECTBOM
0€JIKOB, KHUPOB U YIIIEBOJIOB, TOJICPKUBATH YIHEPTETHUECKUI OaaHC U 3I0pPOBbE YETIOBEKA.
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[Mumesas conb - COIb, MPEACTABISAIONIAs COOOM XJIOPHUI HATPHUSL.

[TunieBble BOJIOKHA - BBICOKOMOJIEKYJISIPHBIE YTTIEBO/bI, TJIABHBIM 00Pa30oM PacTUTENIbHON MPUPOIbI
(memtrono3a, NEKTUHBI U JIPYrHe, B T.4. HEKOTOPbIE PE3UCTEHTHBIE K aMuia3e BUABI KpaxMajoB), W
aCCOILIMMPOBAHHbIE PACTUTEIbHBIEC BelleCcTBA (JUTHUH), YCTOMUMBBIE K MEpPEBApUBAHUIO U aJCOPOIUHU B
TOHKOM KHUIIIEYHHKE YeJIOBEKa, MOTHOCTHIO MM YACTUYHO (PepMEHTUPYEMBbIE B TOJICTOM KUIICYHHKE.

[Ipupogubie (COOCTBEHHBIE) caxapa - MOHO- W JUCAaXapuibl, €CTECTBEHHBIM 00pa3oM
MPUCYTCTBYIOIIKE B HEMepepaboTaHHBIX (PPYKTaX U OBOIIAX, a TAKKE MOJIOKE.

[IpoOMOTHKH - 3TO KHUBbIE MHUKPOOPTraHU3MBI U OOOTAIlEHHbIE MMM MUIIEBbIE MPOAYKTHI,
OJIarOTBOPHO BO3JICHCTBYIOIINME HA 3I0POBHE UEIOBEKA 332 CUET ONTUMH3AIUU COCTaBa U OMOJIOTUYECKOM
aKTUBHOCTH 3aIIUTHON MUKPOGIOPHI KUIIICUHUKA.

TpaHcu3oMepsl JKUPHBIX KHCIOT - IPOCTPAHCTBEHHBIE H30MEPbl MOHOHEHACBHIIIEHHBIX U
NOJMHEHACBIIICHHBIX ~ JKUPHBIX  KHUCJIOT, HMMEIOIIME  HEKOHBIOTMPOBAHHBIE  JIBOMHBIE  CBSI3U
"yriepoa-yriaepon', pa3ieneHHble Kak MUHIMYM OJHOI METHJIEHOBOH IPYIIIOH, B TPaHC-KOH(UTYpaLIUH.

VYrneBoabl - MONIMATOMHBIE aJbACTUIO- U KETOCIIUPTHI, MPOCThIE (MOHO- M AMCAXApUJIbI) - caxapa 1
CIIOKHBIE (ONUTOCAXapUIbl, TONHCAXAPHUJIBI) - TIUKAHBI, SBISIONIMECS OCHOBHBIMH HCTOYHHUKAMH
SHEPTUH 7S YeJIOBeKa.

duznonornyeckas NOTpeOHOCTh B SHEPTUU U MHIIEBLIX BEIIECTBAX - HEOOXOAUMAas COBOKYITHOCTh
KAUeCTBEHHBIX U KOJIMYECTBEHHBIX ACCEHLIMAJIbHBIX aJUMEHTAPHBIX (PAKTOPOB UIA TOJACpHKAHUS
JUHAMHYECKOTO pPAaBHOBECHS MEXKIY 4YEIIOBEKOM Kak C(HOpPMHUPOBABIIMMCS B MPOLECCE JBOIIOIUN
OMOJIOTMYECKUM BHUJIOM U OKpY’Kalolllel cpefoi, HampaBjieHHas Ha oOecreueHue >KU3HEIeATeIbHOCTH,
COXpaHEHHE U BOCIPOU3BOACTBO BUIA U MOJACPKAHNE aJaNTallMOHHOT0 MOTEHIIMAIA.

OuIyM - TAKCOHOMUYECKAs TPYTIIa MUKPOOPTaHU3MOB BBICOKOTO YPOBHSI.

dochonunusl - CIOKHBIE Y3PUPHl MHOTOATOMHBIX CIHUPTOB (TJIHMILIEPUHA, CPUHTO3MHA) M BBICIINX
KHUPHBIX KHUCIIOT, COJep Kalie ocTaTok (pocHOpHOH KUCIOThI, COEAUHEHHON € a30TUCTBIM OCHOBAHHUEM
WIM Jpyrod TPYyNIOH aTOMOB pa3IUYHOM XUMHUYECKOW NPUPOIBI (XOJUH, 3TaHOJAMUH, OCTaTKU
aMHMHOKUCIIOT, YIJIEBOJIHbIE ()PArMEHTHI); COCTABIIAIOT OCHOBHOM KJIaCC MEMOPAHHBIX JIMITH/IOB.

DHepreTudecKuil 0anmaHc - paBHOBECHOE COCTOSTHUE MEXIY MOCTYIAOIIEH ¢ TUINel SHepTuen u ee
3aTpaTaMM Ha Bce BBl (U3NYECKON aKTUBHOCTH, HA MOJIZIEpKaHNEe OCHOBHOTO 0OMEHa, pocTa, pa3BUTHS
Y JIOTIOJIHUTEIBHBIMU 3aTpaTaMy y KEHIIUH PH OEPEeMEHHOCTH U TPYIHOM BCKapPMIIMBAHUU.

DHEeproTparel CyTOYHBIE - CyMMa BCEX 3aTpaT SHEPTUU OpraHMW3Ma B TEUCHHE CYTOK, BKIFOYAIOIIAS
OCHOBHOU 00MEH, (U3NYECKYIO aKTHBHOCTD, Crielu(prueckoe TUHAMUYECKOEe NeHCTBUE MUINU (TTHIIEBOM
TEPMOTEHE3), X0JI0I0BOM TepMoreHes3 (Moaep>KaHre TEMIIEPATyphl Tella), pocT U GOPMHUPOBAHUE TKAHEH
y JIeTel, a TakkKe Mo/Aa y OEpEeMEHHBIX U BEIPa0OTKY MOJIOKA Y KOPMSIIIUX TPYIBIO KEHIIKH.

lll. OndbpepeHumauma rpynn HaceneHusa Poccumckon ®epgepauum

3.1. Bo3pacTHO-nosnoBble rpynnbl HaceneHus
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Boiaenensl ciaenyroniye Bo3pacTHO-I0JIOBbIE MPYIIIBI U1 B3POCIHBIX: MY>KUMHBI U KEHIIUHBI 18 - 29
nert, 30 - 44 rogna, 45 - 64 roga, 65 - 74 rona, 75 neT u crapuie.

Bo3pactHas nepuoausanust JETCKOrO HaceneHus, npuHsaras B Poccuiickonn ®Dexpepanuu,
paspabotaHa ¢ yd4eToM JBYX (haKTOPOB: OHOJOTMYECKOTO0 (OHTOTEHETHYECKOr0) W COIHAIBHOTO
KPUTEPHUEB, YUUTHIBAIOIINX OCOOCHHOCTH 00y4YeHHs U BocniuTanus B Poccuiickoit ®@eneparuu (Tadm. 1).

Tab6muna 1

B03paCTHa$I nepuoansanus JETCKOro HaCCJICHUA

1. Pannwmii Bo3pact

- TpyIHOM -0-11 mec. <*>
- IPEAAO0LIKOJIbHBIN -1-2rona
2. JlomkonabHBINA BO3pacT -3 -6uner

3. IkompHBII <**> Bo3pacT

- MJIQOIIAH -7-10 ner

- CpenHuM -11-14 net

- CTapIInit -15-17 ner
[Ipumeuanue:

<*> 3nmech W ganee y JETe W B3POCIBIX CYUTATh T'OJl TOJHOCTHIO, BKJIFOYAs MECSIBI U THU JIO
HaCTyIUICHHS ciienytomiero (Hampumep, 11 mecses 29 nueid, 2 roga 11 mecsmes 29 queit).

<**> BkimouaeT jgereid B Bo3pacTe oT 7 g0 17 ner (BKIIOUUTENHHO) HE3aBUCUMO OT (HOPMBI
oOy4eHus WK MpohecCHOHATBHOMN IeATeTLHOCTH.

Bb160p 3THX BO3pacTHBIX IMANa30HOB OMpPENEICH HEOOXOIUMOCTBIO OTPa3uTh (PU3MOJOTHYECKHE
XapaKTEPUCTUKUA OpraHvM3Ma, BKJIIOYas TIOCTOSHHbIE HM3MEHEHHS CKOPOCTHM pOCTa, COCTaBa Tena,
(bu3nyecKoil aKTUBHOCTH U XapaKTepa MUTaHUS.

3.2. XapakTtepucTuka omanyeckoro pasBuTus HacesrieHus

AHTpPONIOMETPHUYECKHE TOKA3aTEeNH, XapaKTepHu3ymlme (Guindeckoe pa3BUTHE (pa3Mephl Tena),
SABJIIFOTCA OCHOBHBIM KOMIIOHCHTOM OILICHKH IMUIINCBOTO CTATYCa YCJIOBCKA U TIABHBIM ONPCACIIAIOIINM
(hakTOpOM TIpH OlIeHKE abCOMIOTHBIX MOTpeObHOCcTel B sHeprun u 6enke [ 109]. Jlns onenku motpedbHOCTEH
YCJIOBCKA WJIM TPYHIIbI JIUI B 3HCPIrUU W THUIICBBIX BCHICCTBAX HGO6XO,Z[I/IMBI AAaHHBIC O HCKOTOPBIX
AHTPOITIOMETPHUYECKUX TIapaMeTpax MY)KUYMH W JKEHIIWH pa3IMYHBIX BO3PACTHBIX Tpymil. ba3oBeiMu
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MOKa3aTeIsIMi (PU3NIECKOTO Pa3BUTHUS SIBISIIOTCS POCT U Macca Tena (MT) genoseka [29].

Onenky Hanmuuus aeduuuTa WIK N30BITOYHONW MAacChl TelNa U ONPEIENICHUE CTENEHH OXHUPEHUS y
B3pOCIJIBIX IPOBOJAT HAa OCHOBAaHMM pacuera uHAekca Mmacchl Tena (MMT) u ero cpaBHEHHS C
kinaccudukanueir BO3 [30] (Tabdum. 2).

Nunexc macest Tena (MMT unn unnexe Kerne 2) Beipakaror B Kr/M” 1 PacCUUTHIBAIOT 1O hopMyIe:
UMT = macca tena / poet (1)
Tabmuma 2

HUMT u nuiueBoii craTyc i B3pOCIOTrO HaCEJICHUS

UMT, Kr/M> [TumeBoit craTyc
Menee 18,5 Hedbumur MT
18,5-249 Hopmanbnas MT
25,0-29.9 H30pITounas MT
30,0 -34,9 Oxupenue I crenenu
35,0-39,9 Oxupenue Il crenenu
Csbite 40 Oxupenue Il crenenn

OxkpyxHocTh Tanuu (nanee - OT) siBasieTcss Moka3zaTreneM CTENEeHU OTJIOXKEHHUS KUPOBOW TKAHU B
obOnactu kuBoTa y uenoBeka. OT u3MepstoT B MOJOKEHUU CTOS Ha MOAMBIIICYHOW JUHUH MEXIY
HIDKHUM KpaeM HHKHETro pedpa U BepXHEH TOUKOM MOAB3O0IIHOTO TpeOHs Ta30Boil KocTu. B HOpMe 3TOT
MoKa3aTelb HE JOJDKEH MpeBbimarh 94 cm y myxunH u 80 cM y skeHmuH. [Ipu abmomuHambHOM
oxxupennu (urypa no tuny "s161moko") OT cocrausier 6onee 102 cMm y My>kuuH U 88 CM y KEHINUH, TPH
3TOM BO3pacTaeT PUCK Pa3BUTH caxapHOro AuadeTa 2 THIA U CEPICYHO-COCYIUCTHIX 3a00IeBaHUM.

BTopbiM BaKHBIM TIOKa3aTeneM (MHIEKCOM) SBISIETCSI COOTHOIIIEHUE OKPYKHOCTH TaJlWH K 00XBaTy
oenep (UThb = OT / OB). Oxpyxuocts 6eaep (Ob) n3mepstor Ha ypoBHE MaKCUMAaJIbHO BBICTYIAFOIINX
TOYEK ArOJAUII B TI0JI0KeHUH cTosl. B HopMe nokazarens UTH coctaBmnsier mist mysxuun 0,85, 11 )KeHIUH
- ot 0,65 o 0,85 u ABisETCA MOKa3aTEIeM HOPMAJIBLHOTO pacupeaeneHus xupa [31].

Eciu y xenmmn onpexnenstor otHomenue OT/Ob 6onee 0,85, a y myxumn OGomee 1,0, 310
CBUJICTEIBCTBYET O HAIWYMH a0JOoMHHAIBHOTO ("'BepxHEro tuma'") OXHUPEHHsS, YTO HEOJarompUsTHO
BIIMAET HA COCTOSIHUE CEPACYHO-COCYNUCTOM cucreMsbl. IIpuHnunuansHo BaxxHO, uyTo yBenudenue UTh
BbIllIE HOpPMBI (Tpu HoOpMaybHbIX 3HaueHUsX HMMT) MokeT CBHUAETEILCTBOBATH O PHUCKE Pa3BUTHS
AIMMEHTAPHO-3aBUCHMBIX 3200JI€BaHUH.

OneHkKy aHTPONOMETPUYECKHUX IMOKa3aTenell, HaIn4yus JepuiuTa Wik U30bITOYHOM Macchl Tena y
nereit mpoBoaAT o Hopmam pocra nereit BO3 [110 - 112]. B HuX yyuThIBaeTCsi poCT, BEC, MO U BO3pacT
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pebeHka.

Kputepun OLEHKM BKJIHOYAKOT MOKa3zarenu Z-score, MPEACTABICHHbIE B BHUAE CTaHIAPTHBIX
(curmanpubiX) oTkiaoHeHud (SDS - standard deviation score) (TtaGm. 3), Ha KOTOpBIE HCCIETYEMBIi
nokaszarenb oTiandaercsa oT mearanbl HopMm pocra nereid BO3: Z-score nHaeKkca Macchl Tena K BO3pacTy,
Z-score Macchl Tela K BO3pacTy, Z-score IUIMHBI Tela K BO3pacTy, Z-score Macchl Tela K pocty. B
CTaHJIapTHOMW MOMYJISIIUKA MeAuaHa Kputepus Z-score paBHa 0.

Ta0mumna 3

NUMT wu nuuieBoi cratyc s J1€TCKOTO HACEIICHUS

Bo3spact 0-5 et 5-17 ner <*>

Puck n30bITOUHOM

HMT / Bo3pact > 1SD no 2SD -
Macchl Tena

M30eITOYHAA Macca

Tena HUMT / Bospact > 2SD no 3SD HUMT / Bospact > 1SD

O>xupenue HUMT no Bozpacty > 3SD HMT / Bo3pact > 2SD

Jedunut Maccer
TeJa JIETKOU
CTETICHH

MT / Bo3pact / MT / poct < -1SD

10 -2SD HMT / Bospacr < -1SD go -2SD

Jedbunut maccol
TeJla CpeIHEN
CTEIECHU

MT / Bo3pact / MT / poct < -2SD

10 -3SD HUMT / Bo3pact < -2SD go -SD

Tsoxensiii neunuT

MT / Bo3pact / MT / poct < -3SD HUMT / Bo3pact < -3SD
Macchl Tena

[Ipumeuanue:

<*> Jlnsa uenei Hacrosux MP kputepun OneHKH aHTPOIIOMETPUUYECKUX MOKa3aTesel MPUBEICHbI
JUISl BO3PACTHOM Tpyniibl 70 18 serT.

Jns pacuera (u3MOIOTHUECKOW NOTPEOHOCTH B JHEPrHM Ui MYXKYMH W SKEHUIIMH Pa3HBIX
BO3PACTHBIX T'PYII KUCIOJIB30BAHBI CPEIHUE AaHTPOIIOMETPUUECKUE XaPAKTEPUCTUKH (Macca Tella U POCT)
B3pOCJIOTO HaCEeJICHUs C HOPMaJbHOW Maccod Tena (Tabn. 4), TOJydeHHBIE HAa OCHOBE JaHHBIX
penpe3eHTaTUBHBIX AaHTPOIIOMETPHUYECKUX MCCIIEJOBAHUI B paMKaxX BHIOOPOUYHOTO HAOIIOAEHUS palliOHA
nutanusa HaceneHus Poccuiickoit @eneparuu B 2018 T.

Ta0nuua 4
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AHTPOIIOMETPUYECKHUE MTApaMETPhI B3POCIOT0 YeIOBEKA C HOPMAIILHOM
MaccoH Tena <*>

Bo3spacr MyX4nHbI Kenuunsl
MT, kr Pocrt, cM MT, kr Pocrt, cMm
18-29 72,1 177,5 60,8 165,4
30-44 72,3 176,7 61,6 165,0
45 - 64 70,9 174,6 61,9 163,7
65 - 74 68,9 172,1 60,7 161,6
2 75 66,7 169,6 58,3 158,8
[Ipumeuanue:

<*> Jlnsg pacyeTa MCIOJIB30BaHbl AHTPOIIOMETPHUECKUE JaHHBIC JIMIl ¢ HOPMAaJIbHON Maccoil Tena
(UMT 20 - 25 xr/v?).

3.3. Npynnbl HaceneHus, auddepeHUMpPOBaHHbIE NO YPOBHHO
c¢omanyeckom aKkTMUBHOCTHU

I rpynna (o4yeHp Hu3Kass (U3MYECKas AKTUBHOCTb, MY)KYMHBI M IKCHIIUHBI) - paOOTHHUKH
MIPEUMYIIECTBEHHO YMCTBeHHOTO Tpyaa, KDA - 1,4 (rocymapcTBeHHBIE Cy)Kallue aaMUHUCTPATUBHBIX
OpPraHOB M YYPEKICHHH, Hay4dHble paOOTHHUKH, MPEMNOaBaTeId BY30B, KOJUICDKEH, YUUTES CPEAHUX
IIKOJI, CTYACHTHI, CIECHUAINCTBI-MEIUKH, TICUXOJOTH, IUCIIETYepPHl, ONEpaTophl, B T.4. TEXHUKH IO
obocnyxkuBannio  OBM  u  KOMIbIOTEpHOTO  OOecCreuyeHHs,  MPOTPaMMUCTBI,  PaOOTHUKH
(hMHAHCOBO-PKOHOMUYECKOH, IOPUANYECCKOM M aJIMUHHCTPATHBHO-XO3SHWCTBEHHOW CIYKO, paOOTHUKH
KOHCTPYKTOPCKUX OIOpO U OT/EJIOB, PEKIAMHO-MH()OPMAIIMOHHBIX CITYKO, apXUTEKTOPHI U UHKEHEPHI 110
NPOMBIIUICHHOMY W TPaXIAHCKOMY CTPOHMTENbCTBY, HAJIOTOBBIC CIyXalue, paOOTHUKH MY3€eB,
apXH1BOB, OMOIMOTEKApH, CIIEHUAIUCTHI CITY>KOBbI CTPaxOBaHUs, AUIIEPBI, OPOKEPBI, areHTHI MO MPOAAXKE U
3aKylKaM, CIy)Kallde 10 CONHWAIBHOMY M TIEHCHOHHOMY OOECIIeYeHHIO, MAaTEHTOBEIbI, IM3aliHEpH,
pabOTHHKHM OIOPO MyTEIIECTBUH, CIPABOYHBIX CIY>KO U APYTHX POJICTBECHHBIX BUIOB JACATEIBHOCTH).

Il rpynma (Hu3kas pusudeckas akTUBHOCTD; MY)KYUHBI U KEHIIUHBI) - PAOOTHUKH, 3aHATHIE JIETKUM
tpyaom, KOA - 1,6 (BoauTenu ropoiCKOro TpaHCHOPTa, pabouyue MHUILEBOW, TEKCTUIBHOM, IIBEHHOM,
PaZMO’IIEKTPOHHON  MPOMBIIIJICHHOCTH,  OMEpaTopbl  KOHBEMEpPOB, BECOBIIUIBL,  YHAKOBIIMIIB,
MalIMHUCTHI KEJIE3HOAOPONKHOTO TPAHCIIOPTA, YYACTKOBBIE Bpaudd, XHPYPTH, MEICECTPHI, MPOIABIIbI,
pabOTHHUKHU MPEANPUITHI 0OIIIECTBEHHOTO MATaHUsI, MapuKMaxephl, pabOTHHUKHU
KITAITHO-IKCIUTYaTal[MOHHON CITY>KOBI, PecTaBpaTOpPhl XyA0KECTBEHHBIX W3JENHid, THBI, (hoTorpadsl,
TEXHUKU U OINEpaTopbl pajuo- M TEJEBEIIaHUs, TaMOKEHHbIE HHCIEKTOPHI, PAOOTHUKH MIUIULUU WU
MaTPYJIBHOMN CITY>KOBI U JIPYTUX POACTBEHHBIX BUJIOB JIEATEIHHOCTH).
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I rpynna (cpemHsisi ¢u3nMveckas aKTUBHOCTb; MY)KUMHBI M JKCHIIMHBI) - paOOTHHUKH CperHel
Tsokectu Tpyaa, KOA - 1,9 (cnecapu, Halaqduku, CTAHOYHUKH, OYPOBUKH, BOJMTEIN SJIEKTPOKAPOB,
HKCKAaBaTOPOB, OYJbI03€pOB U JAPYro TKEIOM TEXHHKH, pAOOTHUKH TEIUIMYHBIX XO3SICTB,
pPacTeHMEBObI, CaJOBHUKH, pAOOTHUKM PHIOHOTO XO3siCTBA ©  JPYTUX POACTBEHHBIX BHJIOB
NEATEIIbHOCTH).

IV rpymnma (Beicokast (hu3nyeckass akKTUBHOCTh, MY)KUMHBI M JKCHIIMHBI) - PAOOTHHUKHU TSHKEIIOTO
¢usnueckoro tpyna, KOA - 2,2 (ctpoutenbHble paboune, Ipy3dydKH, pabouue Mo oOCIyKHBAaHUIO
KEIE3HOJOPOKHBIX IMyTeH M PEMOHTY aBTOMOOWIIBHBIX JOPOT, PaOOTHHKH JIECHOTO, OXOTHHYBETO M
CENIbCKOTO  XO3SCTBA, JepeBOOOpPAOOTUMKH, METAUTYpPrd JOMEHIIMKH-TUTEHIIMKY U JIpyrue
POJCTBEHHBIC BUBI ICATEILHOCTH).

IV. Hopmupyembie nokasatenu
4.1. DHeprus

[ToTpeOHOCTH B SHEPTUH MPECTABISIECT COOOW YypPOBEHb MOTPEOISIEMO ¢ MUIEH SHEPTUH, KOTOPHIH
o0ecrieynBaeT PHEPreTHUECKUil OallaHC; MPH TOM pa3Mepbl Tela, ero COCTaB M YPOBEHb (hU3NYECKOM
aKTUBHOCTH HHAMBHJIYyMa COOTBETCTBYIOT YCTOWYMBOMY COCTOSIHHUIO 3JI0pPOBbSI U OOECIEUMBAIOT
NoJICp)KaHUE IKOHOMHMYECKH HEOOXOMUMOW W COLMAIBHO >KeJIaTelbHOM (U3UUECKON aKTHBHOCTH.
[ToTpebGHOCTD B 3HEPTHH Y AeTel, OepeMEHHBIX M KOPMSIIMX JKEHIIUH BKIIOYAET TAaKXKe TOMOJHUTEIbHbBIE
noTpeOHOCTH, CBs3aHHbIe ¢ O0Opa3oBaHMEM TKaHEW WM CEKpeuuedl MOJIoKa, Ha YpOBHE,
o0ecrneunBaoIeM HOpMaIbHYIO KUZHEIEATEIIbHOCTD.

CyTouHBIE SHEProTpaThl OMPENCNISIIOT KaK CyMMY 3arpaT OJHEPrHH Ha KOHKPETHBIE BHJIbI
NESATETLHOCTH, KKIYI0 U3 KOTOPBIX PACCUYMTHIBAIOT KaK MPOU3BEACHUE BEIIMYMHBI OCHOBHOTO OOMEHa
(manee - BOO) Ha COOTBETCTBYIOUIMH KOA(PPUIMEHT (PU3HMUECKOW AaKTUBHOCTH U BpeMs, B TEUCHUE
KOTOPOT'O 3TU BUBI ACSITEIBHOCTH BHIMOJMHAOTCA [2]. YV skeHuuH BOO Ha 15% Huxke, 4em y My>KUuH.

s onpeneneHuss GU3MOIOTNYECKON MOTPEOHOCTH B HEPTUU PACCUUTAHBI BEJIMYMHBI OCHOBHOTO
oOMeHa I KaXJOW BO3PACTHO-NIOJIOBOM TPYIIBI  HaceideHus (Tabn. 5) Ha  OCHOBaHUHU
AHTPOIIOMETPUUYECKUX IapaMeTPOB CTAaHAAPTHOTO B3pOCIOro uenoBeka (Tabn. 4) mo Qopmyne
Muddauna - Can XKeopa [32]:

MyX4nHbBI BOO (cytkn) = 9,99 x MT (xr) + 6,25 x pocT (cM) -
- 4,92 x Bo3pact (1) + 5 (2)

KeHmunpl BOO (cytkn) = 9,99 x MT (kr) + 6,25 X pocT (cMm) -
- 4,92 x Bo3pact (1) - 161 3)

Tabauua 5

Cpe;[HHe BCJIIMYNHBI OCHOBHOT'O O6M€Ha B3POCJIOTO HACCIICHUSA
Poccutickoit ®eneparum (Kkan/cyT) <*>

Bospacr, net BOO, kkan/cyt
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My 4rHBI JKeHmuHEI
18 -29 1692 - 1746 1337 -1392
30-44 1615 - 1684 1269 - 1338
45 - 64 1490 - 1583 1166 - 1259
65-74 1405 - 1449 1091 - 1136
> 75 1362 u menHee 1045 u meHee

Mpumedanue: <*> UMT 20 - 25 kr/m’.

Ou3noNIoruyeckre MoTpeOHOCTH B SHEPruu A B3pocibiX - oT 2150 mo 3800 kkan/cyTku JUist
MyxunH u oT 1700 mo 3000 xkan/cCyTku njsi >KeHIIMH. Bo BpemMsi OEpeMEHHOCTH W TPYAHOTO
BCKapMJIUBaHMI MOTPEOHOCTH B SHEPTUH YBETUUMUBAIOTCS B cpeiHeM Ha 15 1 20% coOTBETCTBEHHO.

Pacxon »sHeprum Ha amanTanuMi0 K XOJOoAHOMY kiauMary B pailoHax Kpaitnero Ceepa
yBEIMUYUBAETCs B cpeHeM Ha 15%.

st pacuera BOO y nereit ucons3ytot ypaBaenus [lloduina ¢ yuerom mosna u Bo3pacta peOeHKa
(tabmn. 6) [2, 33].

Tabnuma 6
®opmynsl odunna ans pacuera BETUIMHBI OCHOBHOTO OOMEHA
110 Macce Tela y aeren
Bo3spact u mon dopmyna CrangapTHas
omuoKa
BBIYHCIICHHS
Ho 3 ner
Manbpuuku BOO (M/Ix/cyt) = 0,249 x MT <*>-0,127 0,293
HeBouku BOO (M/Ix/cyt) = 0,244 x MT - 0,130 0,246
Manpuuku BOO (kkan/cyt) = 59,5 x MT - 30,4 70
JleBouku BOO (kkan/cyt) = 58,3 x MT - 31,1 59
3 -10 ner
Manpuuku BOO (MIx/cyT) = 0,095 x MT + 2,110 0,280
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JeBouku BOO (M/[Ix/cyT) = 0,085 x MT + 2,033 0,292
Manpunku BOO (xkan/cyt) =22,7 x MT + 504,3 67
HeBouku BOO (xkan/cyt) =20,3 x MT +485,9 70

10 - 17 net <**>

Manpunku BOO (M/Ix/cyt) = 0,074 x MT + 2,754 0,440
JleBoukH BOO (MIx/cyt) = 0,056 x MT + 2,898 0,466
Manpunku BOO (xkan/cyt) = 17,7 x MT + 658,2 105
JeBouku BOO (xkan/cyt) = 13,4 x MT + 692,6 111
[Ipumeuanue:

<*> MT - macca teja B KT.

<**> Jlnst nenert Hactosuux MP ¢ opMysiel TpUBEIEHBI 1T BO3PACTHOM Tpyniibl 10 18 ser.

VYV nereit ¢ Bo3pactom otHomenne BOO k macce Tella MOCTENEHHO CHMXKAETCS 0 HACTYILJICHUS
MOJIOBOTO CO3peBaHMs. MakcUMallbHas MOTPEOHOCTh B SHEPTUHU B MOJAPOCTKOBOM BO3pacTe 00yCIIOBICHA
ObICTpbIM pocToM. B mepuon HoBopoxxaeHHOCTH 35% moTpebiseMoil ¢ muiei SHepruM TPaTUTCS Ha
pocT, K rofy - cHIkaetcs 10 3%, B IEpHOJIbl CKAYKOB pocTa Bo3pacraet 10 4% [33].

®dusnonoruueckre MmoTpedHoCcTH B dHEprun it nereid - 110 - 115 kkan/kr mMacchl Tena ais aeTei
1o 1 roma u ot 1300 o 2900 kkan/cyTku (C yBenTMYEHHEM BO3pacTa) AJs AeTed crapuie | roga mpu
aJICKBaTHOM YpOBHE (PM3UUECKON aKTUBHOCTH.

4.2. NMnweBble N bUONOrMYecKkn aKkTUBHbIE BellecTBa
4.2.1. MaKpOHYTPUEHTbI

4.2.1.1. benku

benkn - BBICOKOMOJEKYISIPHBIE A30TUCTHIE COCTMHEHUS, MOJEKYJIbl KOTOPBIX ITOCTPOCHBI W3
OCTaTKOB AaMHHOKHCJIOT. bBenku uWrpaioT BakHYIO pOJb B OpraHuU3Me, BBINOJHSS IUIACTUYECKYIO,
SHEPTeTUUYECKYI0,  KaTaIUTUYeCKylo  ((epMEeHTBhI),  PEryJaTOpHYyI0  (TOPMOHBI),  3alIUTHYIO
(MMMYHOTTI00YJIMH, UHTEP(PEPOH), TPAHCTIOPTHYIO (TEMOTTIO0MH, MUOTIIOOUH U JIp.) U Apyrue QyHKIUH.

[TotpeOHOCT, B O€iKe - SBOJIONMOHHO CJIOXKUBINASCS JOMHHAHTa B IUTAHUHM 4YeJOBEKa,
o0yCJIOBJIEHHasT HEOOXOAMMOCTBIO  OOECleYMBaTh  ONTHMANIBHBIA  (PU3HOJIOTMYECKHH  YpPOBEHb
MOCTYIUICHHSI HE3aMEHUMBIX aMUHOKHCIIOT. [IpH MOIOKUTENBHOM a30THCTOM OallaHce B TIEPHOMBI pocTa
U Pa3BUTHUS OpraHU3Ma, a TAKXKE P MHTCHCUBHBIX PEMapaTHUBHBIX MpOIeccax MOTPeOHOCTh B Oenke Ha
€IMHUILY MacChl TeJa BBIIIE, YEM Y B3POCIIOrO 3J0POBOTO YEIIOBEKA.
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KauecTBO Oenka OonpeacsICTCd HAJIMYUCM B HCM ITOJIHOI'O Ha60pa HC3aMCHHMMbIX aMHHOKHCIIOT B
OMMPEACIICHHOM COOTHOIICHUHU KaK MCXIY CO6OI>1, TaK U C 3aMCHHUMbIMH aMHUHOKHCJIOTaMH.

buonorudeckast 1eHHOCTH Oenka - TMOKa3aTellb KadyecTBa Oenka, XapaKTepU3YIOIIUH CTeneHb
3aJlep’KKH a30Ta U 3(Q(EKTUBHOCTh €ro YTWUIM3alUU JUIsl PACTYIIEro OpraHu3Ma JAeTed WU JUis
MOAICpKAHUSL A30TUCTOTO PABHOBECUS Y B3POCIIBIX.

VYcBosieMocTh Oenka - TOKa3aTeNb, XapaKTePHU3YIOIIMK 00 aOCOPOMPOBAHHOTO B OPTaHH3ME
a30Ta OT O0IIEro KOJIMYeCTBa, MOTPEOICHHOTO C MUIIEH.

duznonoruyeckas MOTpeOHOCTh B Oelke Al B3pOCIOro HaceneHusi cocrasiseT 12 - 14% ot
HHEPreTU4ecKoil cyTouHol norpednoctu: ot 75 10 114 r/cyrku ans myxxuuH u ot 60 1o 90 r/cyTku s
KEHIIUH.

du3nonornyecKkue MoTpedHocTH B Oenke aeredd no 1 roma - 2,2 - 2,9 T/Kr macchel Tena, JeTei
crapme 1 roga (¢ yBenuaeHuem Bo3pacta) oT 39 no 87 r/cyTku.

Benok xuBoTHOTO MpoucxoxaeHus. Hanbonee OIUM3KMMHU K HACTBHOMY OCNKY U COJEpKaIluMHU
NOJHBIA HA0Op HE3aMEHHMMBIX aMHMHOKHUCIOT B KOJMYECTBE, JOCTaTOYHOM Il OMOCHHTE3a Oeika B
OpraHu3Me UYeJIOBEKa, SIBIISIOTCS OCIKH U3 MPOIYKIUHU KUBOTHOTO ITPOUCXOKICHHS (MOJIOKO U MOJIOYHBIE
IPOAYKTBI, MICO M MSCOIPOAYKTHI, pbl0a M PHIOONPOIYKTHI, MOPENPOAYKTHI, siina). HerpagunuoHHsie
MCTOYHUKHU - HACEKOMbIE, MUKPOOPTaHU3MBI, KJIETOUHBIE KYJIbTYpPHI ("UCKYCCTBEHHOE MACO" U 1Ip.).

benku )KMBOTHOTO MPOUCXOXKACHUS yCBAaUBAIOTCSl OpraHu3MoM Ha 93 - 96%.

J1st B3pOCTBIX pEKOMEHAyeMasi B CyTOUHOM paIoHe J0Js1 OEIKOB )KMBOTHOTO MPOUCXOKICHUS OT
o61ero ux komnuuectna - 50%.

s nereil pekoMeHayeMasi B CYTOYHOM paldoHe A0 OETKOB KUBOTHOTO MPOUCXOXKAEHUs - 60 -
70%.

Benok pacTutenpbHOro MpOWCXOXIACHUS. B Oenkax pacTHTETBHOTO MPOMCXOXKICHUS (37TaKOBBIC,
0000BBIC, OpexH, TPUOBI, OBOIIH, (PPYKTHI, HETPAIUIMOHHBIE WUCTOYHUKH - MHUKPOBOJOPOCIH W Jp.)
HNMECTCA ,Z[eq)I/II_[I/IT OI[HOI>'I NN HECKOJIBKUX HE3aMCHUMBIX aMHUHOKUCIIOT.

B 0600o0BbIX comepxkaHue Oeika cocTaBiseT B cpeaHeM 5 - 24%, oqHAKO B HHUX MPHUCYTCTBYIOT
MHTUOUTOPBI MPOTEUHA3, YTO CHUKAET ero ycBoeHue. IIpu 3TOM aMHUHOKHCIOTHBII COCTaB M YCBOCHUE
M30JIATOB U KOHIIEHTPATOB OEITKOB M3 O00OBBIX OJIM3KH K OEJIKaM >KHBOTHOTO IMPOUCXOXKICHUSI.

benox u3 npoaykuuu pacTUTEIBLHOTO IPOUCXOKICHHS YCBAaUBAETCsl OpraHn3mMoM Ha 62 - 80%.

benok u3 Beicux rpuboB ycBauBaercs Ha ypoBHe 20 - 40%.
4.2.1.2. XXupbl

Kupsbl (IUOUABI) BXOAAT B COCTaB KJIETOK M BBIMOJHSIOT JBE OCHOBHbIE (DYHKLHU: CTPYKTYPHBIX
KOMITOHEHTOB OMOJIOTHYECKUX MEMOpaH | 3alacHOTO YHEPreTUYECKOT0 MaTepHraia.

Kup, cuHTE3MpOBaHHBIM OPraHU3MOM M TOCTYIMAIOIIMK C MHINEH, MOXKET OBITh JECMOHUPOBAH B
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KMPOBOM TKaHHW, a 3aTeM IO Mepe HEOOXOAMMOCTH HCIOJb30BaH HA TOKPBITUE SHEPreTHUECKUX WU
IUTACTUYECKUX MOTPEOHOCTEH opraHu3ma.

)KI/IpBI PACTUTCIIBHOTO U ) KUBOTHOI'O MPOUCXOKIACHUA UMCIOT pa3J’IH‘IHBIﬁ COCTaB JXUPHBIX KUCJIIOT,
OTPEIEIAIOMUN X PU3HIECKUE CBOMCTBA U (PU3HOJIOTO-OMOXUMUYECKHE YPPEKTHI.

)KI/IpBI CJIY?KaT UCTOYHUKOM HC3aMCHUMBIX IMUIICBBIX BCHICCTB - )KUPOPACTBOPHUMBIX BUTAMUHOB U
HC3aMCHHUMBIX JMXHUPHBIX KHCJIIOT. }KI/IpHBIe KHCJIOTBI IIOAPA3ACIAIOTCA Ha JABa OCHOBHBLIX Kiacca -
HaChIIICHHBIC 1 HCHACBIIIICHHBIC (MOHO- u HOJII/IHeHaCBIH_IeHHBIe).

[Totpebnenue XUpoB M B3POCHBIX JODKHO cocTaBiATh He Oonee 30% OT KalopuiHOCTH
CYTOYHOTO pallMOHA.

®dusnonoruyueckasi MOTPeOHOCTh B XKUpax - OT 72 a0 127 r/cyTku ans MykuuH ¥ oT 57 go 100 mist
JKCHIIIUH.

®dusnonornyueckast HoTpeOHOCTh B KUpaxX s eTel 0 roaa - 5,5 - 6,5 T/Kr Macchl Tena, s AeTei
ctrapiie 1 roaa - ot 44 no 97 r/cyTku.

Hacerimennsie xupabie kucioTel (HXKK) - omHOOCHOBHBIE KUPHBIE KHUCIOTBI, y KOTOPBIX
OTCYTCTBYIOT I[BOﬁHBIC niim TpOﬁHBIG CBA3U MCXKAY COCCIHUMH aTOMaMH Yrjiepoaa, TO €CTb BCC CBA3U
SIBJIIIOTCSI TOJIBKO OJAMHAPHBIMHU.

XKupneie kucnotel co cpenneit mmHoit memum (C8 - Cl4) cmocoOHBI ycBauMBaThcs B
MUIIEBAPUTEIIBHOM TpakTe 0€3 ydacTHs JKEIYHBIX KHUCIOT M IAHKPEeaTHYeCKOW Jumasbl, He

JETIOHUPYIOTCS B IIEYECHH U MTOJABEPraoTCs B-OKHCIIEHHIO

Bricokoe nmoTpebiieHne HACHIIEHHBIX KUPHBIX KUCJIOT MOBBIIIAET YPOBEHb XOJIECTEPHHA B KPOBU U
ABIIsieTCA (PaKTOPOM pHCKa PAa3BUTHs CaxapHOro aAuadera 2 Tumna, OXKHPEHHs, CEpAEYHO-COCYIUCTHIX U
apyrux 3a0oneBaHuii. BMecTe ¢ TeM HachIIEHHBIE XHPHBIE KHUCIOTHI YYacCTBYIOT B TE€PMOPETYIISILIHUN
OpraHu3Ma, MOJIOKUTENIBHO BIMSIOT HAa pab0oTy BHYTPEHHUX OPIaHOB U Jp.

[ToTpebieHne HACHIIEHHBIX KUPHBIX KUCIIOT JIJIsl B3POCIBIX U ACTEH JTOJDKHO COCTaBJIAThH HE Oolee
0 OT K NHHOCTHU YHOT! IIAOHA.
10% ot kaio OCTH CyTOYHOI'O palfioHa

MounoHneHacsieHHbIe KupHble KucnoTel (MHXXK) - sxupHBIE KMCITOTBI, MOJIEKYJIBI KOTOPBIX UMEIOT
€IMHCTBEHHYIO JIBOMHYIO CBSI3b MEKAY COCETHUMH aTOMaMu yrieposaa. K MOHOHEHaCHIIEHHBIM )KHPHBIM
KHUCJIOTaM OTHOCSATCS MUPHUCTOJICMHOBAs U MAJIbMUTOJICHHOBAS KHUCIOTHI (COAEpkKATCAd B 3HAUMTEIBHBIX
KOJIMYECTBAX B JKUpPaxX PbI0O M MOPCKMX MJICKONMTAIOIIMX), OJIEMHOBas (OJHA W3 OCHOBHBIX JKHUPHBIX
KHCJIOT B OJIMBKOBOM, ca(piopoBOM, KyH>KYTHOM, paricoBoM Maciax). MHXKK, momumo ux mocryruieHus
C NIMILEH, CUHTE3UPYIOTCSI B OPraHM3ME YEJIOBEKA W3 HACBIIEHHBIX JKUPHBIX KHUCIOT U YAaCTUYHO M3
yIJI€BOJOB.

dusnonoruyeckas MOTPEOHOCTb B MOHOHEHACBHIIIEHHBIX JKUPHBIX KHUCIOTaX JUIsl B3pPOCIBIX
cocraiseT 10% OT KalopuiHOCTH CYTOYHOT'O pallloHa.

[onunenaceiennsle sxupHbie KucnoTsl (ITHXKK) - xupHbIe KHCTOTH ¢ ABYMS U 00jiee IBOMHBIMU
W/WIN TPOUHBIMU CBA3SIMU MEKIY YIIIEPOAHBIMU aTOMaMH.
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Ocoboe 3HavyeHue Ui OpraHu3Ma yesnoBeka umeroT Takue Hesamenumbie [THXKK, kak nuHosneBas u
JIMHOJIEHOBAsI, SIBJISIOIIMECS CTPYKTYPHBIMHM 3JIEMEHTaMHU KJIETOYHBIX MeMOpaH M 00ecneunBaroliye
HOpMAaJIbHOE Pa3BUTHE U AJaNTAIMI0 OPTaHU3Ma YeIoBeKa K HeOIaronpusTHHIM (paKTopaMm OKpYXKarolei
cpeapbl.

®usnonornyeckass norpedHocts B ITHXKK mns B3pocnsix cocraBiser 6 - 10% ot kamopuitHocTH
CYTOYHOI'O pallioHa.

Ousnonornyeckass norpedHocts B [THXKK mns nereir cocraBmser 5 - 10% ot kamopuitHOCTH
CYTOYHOI'O pallioHa.

Owmera-6 (00'6) n Owmera-3 (03'3) ITHXK. JIByms ocHoBHbiMM Tpynmnamu ITHXK sBnstorcs
KHCIOTBI cemeifcte ©-0 u -3 JKupHble KHCIOTHI ®-6 COZIep)KaTCsl TMPAKTUYECKH BO BCEX
PacTUTEIBHBIX Maciax U opexax; ®-3 YKUPHBIE KUCIIOTBI TAKXKE COAEpKATCS B psAJE Macel (JIbHAHOM, U3
CEMSIH KPECTOLBETHBIX, cOEBOM). OCHOBHBIM IHIIEBBIM HCTOYHHKOM -3 KHPHBIX KHCIOT SIBISIOTCS

KHpHBIE copTa pbI0 U HEKoTOpble MopenpoaykTsl. M3 [THXK ®-6 0coGoe MECTo 3aHMMACT JTHHOIEBas
KHCJI0Ta, KOTOpasi SABJSIETCS MPEIIECTBEHHUKOM Hanbosiee (pU3NOIOrMUECKH aKTUBHOM KHCIOTBI 3TOTO
CEMENCTBA - aPAXUIOHOBOM.

duznonoruyeckas MOoTpeOHOCTh I B3POCIHBIX cOCTaBisieT 5 - 8% OT KaJOpUITHOCTU CYTOYHOTO

paumoHa it ®-6 ul-2%- IS ®-3 . OnTUManbHOE COOTHOIICHHE B CYTOYHOM PalMOHE ®-6: ®-3
YKUPHBIX KUCIIOT JOJKHO COCTaBISATh S - 10:1.

®dusnonoruyeckas MOTpeOHOCTh B ®-6 y -3 JKUPHBIX KHCJIOTAaX MJid JETEHd COCTaBIISET: B
Bo3pacte oT 1 roxa 1o 14 ner 4 - 9% u 0,8 - 1,0% oT KamopuHHOCTH CYyTOYHOI'O PallMoOHa, oT 15 1o 17 net
5-8%u1-2% cooTBETCTBEHHO.

HokozarekcaenoBast kucinora ([JAI'K) wu »sitko3zanentaeHoBas kucnora (OIIK) - HesameHumbie

IIOJTMHCHACHIIICHHBIC JKUPHBIC KHCIOTHI cemeiicTBa -3 | cozepKarcs B JKHpax pblO, OOHTAIONMX B
XOJIOJTHBIX BOJIaX, MOPCKHX MOJITFOCKAX, THATOMOBBIX U OYpPBIX BOAOPOCHSAX U T.II.

Crnenyer cunTarh aaeKBaTHBIM YPOBHEM MOTpeOaeHus s aetei 6 - 24 mecsueB xu3uu - 100 mr
JAT'K, ma nereit 2 - 18 ner u B3pocnsix - 250 mr AT'K + DIIK B cyrku. B mepuox 6epemMenHocTH U
naktanuu notpedHocts B JII'K Bo3pacTaet, ompenensisi ypoBeHb JOMOJHUTEIBLHOTO MOCcTymieHus - 200
mr/cytku. Jlocrarounass obecneueHHOCTh JI'K OepeMeHHBIX W KOPMSIIUX SKEHIIWH COMNpSIKEHa CO
CHIDKEHHEM PHCKa HEBBbIHAIIMBAHUS OEPEMEHHOCTH, YIIyUIIEHUEM 3PUTEIbHBIX (YHKIMI Y TOTOMCTBA.

PexomennoBano, uroosr DIIK cocrasnsna 1/3 oT 1HEBHONH HOPMBI ®-3 TIHXK, ocranbHas 4acth
npuxoaunack Ha [II'K.

Tpancuzomeps! xupHbIX KUcioT (TJKK) - HeHachllleHHbIE KUPHBIE KUCIOTHl C MUHUMYM OJHOM
JIBOMHOW CBSI3pI0 B TpaHC-KOH(urypanuu. TpaHcH30Mepbl KUPHBIX KHCJIOT BbIpaOaTBIBAIOTCS
OaKTepHsIMU B JKEIYJIKE XKBAuHBIX XKUBOTHBIX B PE3ylbTaTe OMOTMIPOT€HU3AIMH MOJMHEHACHIIIEHHBIX
KHUPHBIX KUCJIOT PACTEHMHM C ydacTHEM BOJAOPOJA, BBIIEISIEMOr0 MHUKPOOHMOLEHO30M pyOLa, a 3aTeM
BCAChIBAlOTCSl B KHILEYHHKE >KMBOTHOTO, BKJIIOYAIOTCS B COCTAaB TPUALMIIIIMLEPUHOB €ro KJIETOK. B
HIPOAYKIUH KUBOTHOTO MPOUCXOKIEHUS (CIMBOYHOM Macie, MsCce M KUpe KPYIHOIO poraroro CKoTa)
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conepxkanue TXKK neBenuko (B cpegHeM oT 1 g0 5% OT CymMMBbl BCEX JKUPHBIX KHCIOT). ['J1aBHBIM
UCTOYHUKOM  TOCTyIUleHHs: B opranu3sm  yenoBeka  TOKK  sBusitoTcss  ruapupoBaHHBIE
(TMOPOTEHU3UPOBAHHBIC) KHUPHI, TIOTyJaeMble MIPU MPOMBINIIICHHON MepepaboTKe KUIKUX PACTUTEIHHBIX
Macell, B X0Jieé KOTOpOil OHU 00pa3yroTcsi Kak MOOOYHbIE MTPOYKTHl PEAKIIUN YACTUYHON THAPOTEeHU3AUN
(mpucoenuHeHUs BOJOpOAa IO MECTY JIBOMHBIX CBSI3€) HEHACHIIEHHBIX JKUPHBIX KHUCJOT.
['unpupoBaHHbIE XUPHI MOTYT BXOJIWUTh B COCTaB MaprapuHOB M CIPEAOB, (PUTIOPHBIX KHUPOB,
3aMEHUTENeN Kakao Macia, KOHAUTEPCKUX HAYMHOK U JPYTUX KUPOBBIX MPOYKTOB.

Bricokoe motpebnenne TXKK compoBokmaeTcsi yBeTWYEHHUEM pHUCKA OCIOKHEHUH U CMEPTH B
pe3yJbTaTe HIIEMHYECKONM O0JIE3HH ceplia U APYTHX CepAeYHO-COCYANCTHIX 3aboneBanuii [16, 20].

[ToTpebneHue TpaHCU30MEPOB YKUPHBIX KHUCIOT HE JOJDKHO MpeBbIath 1% OT KalopuiHOCTH
CYTOYHOTO pauuoHna [1, 16].

CTepuHBI IPECTABISAIOT OO0 TPy TUNO(GHUIBHBIX CTEPOUIOB, OTHOCAIIMXCS K HEOMBUISIEMbIM
aunuaaM Orarogapsi MPUCYTCTBUIO B MPUPOIHBIX 00BEKTax BMecTe ¢ (ppakuusmu TumuaoB. OCHOBHBIM
MPEJICTABUTEIIEM CTEPHHOB SIBIISICTCSI XOJECTEPHH, KOTOPBIA COACPKUTCS B IHUIICBOH MPOTYKIIUU
KUBOTHOTO TIPOMCXOXKICHUS (IK30TCHHBIN XOJECTePUH) U CHHTE3UPYETCS OpraHu3MOM uYeloBeKa
(oHmoreHHBIM XonectepuH). [Ipm HOpMaTbHOM OOMEHE BEIIEeCTB COOMIOAeTCs OanmaHC HOPMAaJbHOTO
KOJIMYECTBA YK30T'€HHOTO M HIOTEHHOTO XOJECTepHHA.

OCHOBHBIMU (paKTOpaMM PUCKA Pa3BUTHUS aTEPOCKIEPO3a COCYIOB CepAla, I'OJOBHOIO MO3ra H
JAPYTUX OPraHOB SBISIOTCS MOBBIIIEHHE B IUIa3Me KPOBH YPOBHSI OOIIET0 XOJIECTEPUHA M XOJIECTEPHHA
JIUIONPOTENHOB HMU3KOHM IJIOTHOCTH, CHMJKEHHE COICPXKAHMS JMIONPOTEHHOB BBICOKOM IINIOTHOCTH M
MOBBILIEHNE KOHLIEHTPALUN TPUTIIHLIEPUIOB.

KonnuecTBo xosiecteprHa, MOCTYNAIOMIETO C MHUIIEH, B CyTOYHOM PAIIMOHE B3POCHBIX U JETEH HE
noJKHO npeBbiath 300 mr.

AHanoroM XoJecTeprHa B IHUIIEBOW NPOJYKIUH PACTUTEIBHOTO IPOUCXOXKACHHS SBISIOTCS
¢duTOoCTEpUHBI (pacTUTENBHBIE CTEPUHBI) M MX HACBIIICHHBIE (OpMBI ((PUTOCTAHOIBI), SBIAIOIIUECS
MHHOPHBIMH OMOJIOTHYECKH AaKTHBHBIMU BEIIECTBAMH ITHIIH.

PacturenbHble CTEPUHBI COACPIKATCSA B PA3JIMYHBIX BUIAX PACTUTEIILHON MUY U B MOPENIPOAYKTAX,
SIBIISTIOTCSL 00s3aTEIbHBIM KOMIIOHEHTOM PACTHTENBHBIX Maced. OHU CyIIECTBEHHO CHW)XAIOT YPOBCHB
CBO60,Z[HOI‘O XOJICCTCpHHA B JIMIIOMIPOTCUAAX HU3KOH IIJIOTHOCTH, CHOCO6HBI BBITCCHATHL XOJICCTCPUH U3
MeMOpaHHBIX CTPYKTYP.

AJleKBaTHBIE ~ ypPOBHM  TIOTpeOJeHHs  yCTaHOBIEHHl  JId B-curocteprHa

B-curocrepona-D-TIUKO3UIA y crurmactepuna u coctapnsior 100 MT B CYTKH (JUTs KakI0TO).

dochonunusl - pazHooOpazHas rpyIIa CI0XKHBIX JIUMUAO0B, CTPYKTYPHBIM KOMIIOHEHTOM KOTOPBIX
sBisieTcst pocopHas kuciora. Dochoaunuasl TPEACTaBIAIOT CO00 005S3aTeNbHYI0 COCTaBHYIO YacTh
pacTeHuil W JKUBOTHBIX, I/Ie HapsAAy ¢ OeldKaMH W JIPYTMMHU COCIMHEHHSIMH y4YacTBYIOT B MOCTPOCHHH
MeMOpaH KJIETOK M CYOKIJIETOYHBIX CTPYKTYP, OCYIIECTBISAIOT pa3MuHble (YHKIUH B OMOXHMMHYECKUX
mporeccax, MPOTEKAoIUX B JKMBOM OpraHU3Me, HalpuMep, Yy4YacTBYIOT B peryisiiud oOMeHa
XOJIECTepUHA M CIOCOOCTBYIOT €ro BbIBeleHHIO. Cpenu TpUpOAHBIX (GocdoaunuaoB Hauboee
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pactipocTtpaneHbl (HOCHaTHUAUIXONUHBI (JCIUTHHBI), B COCTaB KOTOPBIX BXOJHUT BUTAMUHOIIOJAO0OHOE
BEIIECTBO XOJWH. B oconumumaax MacIuIHBIX CEMSIH M )KUBOTHBIX COJICPYKAHHE JICIIUTUHOB JIOCTUTAET
30 - 50%, conepkaHue JeNUTHHA B cocTaBe (OCHOTUTUIOB SUIHOTO KenTka - 70%.

AJleKBaTHBIM ypoBeHb MOTpeOaeHus (oCHOIUNHUIOB B palldOHE B3pPOCIOTrO 4eloBeka - 5 - 7
I/CYTKH.

4.2.1.3. YrneBoabl

YFHGBOHBI MMpEaACTaBIAKOT CO60ﬁ MHOT'OaTOMHBIC AJIbACTU10- U KCTOCIIUPTHI, KOTOPBIC
MOAPA3ACIAIOT Ha TPOCThIE (MOHO- M JMCAaXapHubl) U CIOXKHBIE (OJUTO- M TOJIMCAaXapyabl). Y CBOSIEMbIC
YTJICBOABL (HpOCTBIG YTJICBOABI U KanMaJI) SIBJISIFOTCSI BAXKHEUIIIMMU UCTOYHUKAMU OHCPTHUH.

dwusmnonornyeckas MOTPeOHOCTh B YCBOSEMBIX YIIIEBOJAX ISl B3POCIIOTO YEIOBEKA COCTABIISIET 56 -
58% ot aHepreruyeckoit cyrounoi morpednoctu: ot 301 mo 551 r/cyrku mis mykuuH u ot 238 mo 435
T/CYTKH JJIs )KEHIITUH.

dusmnonoruyeckas moTpeOHOCTh B yraeBojax - /i aereil 1o 1 roga 13 1/kr macchl Tena B CyTKH,
Ut netei crapiie 1 roga (¢ yBenmnueHueM Bo3pacta) - oT 188 mo 421 r/cyTku.

Monocaxapuasl 1 aucaxapuabl. K MoHOcaxapugaM OTHOCSTCA TIIIOKO3a, (PPYKTO3a M rajakros3a, K
JycaxapuiaM - caxaposa, JJakTo3a U MaJlbTo3a.

Caxapo3a (TpPOCTHHKOBBIH WJIM CBEKIOBHYHBINH caxap) - HauOoliee W3BECTHBIA U IIHPOKO
MpPUMEHSIEMbIi B MUTAaHUM W MHILEBOI MPOMBIIIJICHHOCTH YIJIE€BOJA, KOTOPBIA BHOCAT (I00aBIsIOT) B
MUIIEBYI0 TPOAYKIMIO MPHU MPOU3BOJICTBE, MPUTOTOBICHUU W/WIM HEMOCPEACTBEHHOM YHOTPEOICHUN
(moGaBneHHbIe caxapa). Hapsay ¢ caxapo30ii B MHUINEBYIO TPOIYKIIMIO JOOABISIOT Apyrue caxapa (MOHO-
U AWCaxapuibl), B TOM YHCIIE U3 Me/Ia, CUPOIIOB, (PPYKTOBBIX U OBOIIHBIX COKOB U UX KOHIIEHTPATOB.

[ToTpebnenne n00aBIEHHBIX CcaxapoB JIA JIETEH W B3POCIBIX HE JOHKHO mpeBbimarh 10% ot
KaJIOPUMHOCTU CYTOYHOTrO pauuoHa. [yist nui ¢ n3dsirounoi maccoit tena (MMT 25 - 29) u oxupenuem
(MMT oGonee 30) pekOMEHIOBAaHO CHUXXEHHE MOTPEOICHUs 100aBIEHHBIX CaxapoB A0 ypoBHS 5% oOT
KaJOpUMHOCTU cyToyHOro pamuoHa [17, 34]. DTu pekoMeHAaluu He OTHOCATCS K MHOTPEOJICHUIO
MIPUPOJHBIX (COOCTBEHHBIX) CaxapoB, €CTECTBEHHBIM 00pa3oM COJEp)KAIUXCsS B HemepepadOTaHHBIX
¢bpyKTax, OBOIIAX U MOJIOKE.

[Tonucaxapuapl - CIOXHBIE YIJIEBOMBI, MPEICTABISAIONIME CO00M  BBICOKOMOJICKYIISIPHEIC
COCIMHEHHS, COCTOSIIIHE W3 OOJNBIIOTO YHCIIa MOHOMEPOB TIIOKO3bl W JIPYTMX MOHOCAaXapuJoB,
MOAPA3ACIAIOTCS Ha KpaxXMallbHble (yCBOSIEMbIE) TOMMcaxapuabl (KpaxMaal W TJIMKOTeH) |
HEKpaxMallbHble (HEYCBOSiIeMbI€) TIOJHMCAaXapuabl - TMHIIEBBIC BOJIOKHA (KJIETYaTKa/IeJUIioiIo3a,
TeMUIIEIITION03a, IEKTUHBI U IPYTHE).

Kpaxman sBAseTCsT OCHOBHBIM  TOJHCAXapHIoM, OOECIEeYHBAIONINM  (PHU3UOIOTHIECKYIO
MOTPEeOHOCTh OPraHK3Ma B YCBOSIEMBIX YIJIEBOJAX.

[MumeBsie BOJOKHA - CHENOOHBIE YAaCTH PACTEHUN WM aHAJIIOTUYHBIC YTJIEBOJBI, YCTOMYMBHIE K
NepeBapuBaHUI0O M afcopOLMM B TOHKOM KHIIEYHHMKE YeNOBEKa, IIOJIHOCThI0 MM YacTHUYHO
dbepMeHTHpYyeMble B TOJCTOM  KHINIEYHWKE (TIOMMCAXapuabl, OJHTOCaxXapwiabl, JUTHHH W
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aCCOLIMMPOBAHHBIE pacCTUTEIbHbIE BellecTBa). [luieBble BOJOKHA OTHOCATCS K HEKpaXMallbHbIM
roJiMcaxapuaaM, KOTOpble IEPEBAPUBAIOTCS B TOJICTOM KHILIEYHUKE B HE3HAUUTEIBHON CTEIIEHH, OJHAKO
P 3TOM OKa3bIBAIOT CYIIECTBEHHOE BIUSHUE HA MPOIECCHI IEPEBAPUBAHUS, YCBOCHUS, MUKPOOHUOIIHO3
U 9BaKyaluio OCTaTKOB MUIIM. D¢ (deKThl (HU3HOTOrHUEeCKOro BO3IEHCTBUS MUIIEBBIX BOJIOKOH 3aBUCST
OT UX PacTBOPUMOCTH B BOJie. PacTBOpUMEbIe MUIIEBBIC BOJIOKHA (TIEKTHH, aTbTMHATHI, TIOJHACKCTPO3a U
Ip.) CHOCOOHBI OKa3bIBaTh OIOCPEIOBAHHOE BIUSHUE HA METa0OJIM3M XOJIECTEpUHA M JIUIHJOB
(JIMTIOTIPOTENHBI HU3KOM TUIOTHOCTH M TPUTIIMIIEPUJIBI), HA TJIMKEMUYECKYI0 HArpy3Ky MUIIU, YPOBEHb
[JIIOKO3bl W UWHCYJIMHA, MPOSABIATH MPEeOMOTHYECKOE [EHCTBUE, CBS3bIBATh M BBIBOJAUTH TSXKEIbIE
MeTayiel. HepacTBopuMble BOJOKHA (ILIEJUTIOJIO3a, TEMHIICIUTIONIO3a, JHUTHUH) BBIMONHSIOT (YHKIIUU
SHTEPOCOPOEHTA, YIaCTBYIOT B MEXaHU3ME MPEayNPEKICHUS Kapueca.

dusmnonoruyeckast mOTpeOHOCTh B MHUILEBBIX BOJIOKHAX ISl B3POCIIOro uesnoBeka coctasisieT 20 - 25
r/cytku wim 10 /1000 kkan, nis gereit crapiie 1 romga - 10 - 22 r/cyTku.

['mukemMuyeckuii MHIEKC MUILEBOW MPOAYKIUHU. B memsix perynupoBaHusi HOTpeOIEHUS YIIIEBOIOB
U, B YaCTHOCTH, CaxapoB, HEOOXOAUMO YUUTHIBATh INIMKEMUYECKUN UHJIEKC - OTHOCUTENbHBIHN [10Ka3aTeb
BIIUSHUS YIJIEBOJOB, COJIEPKAIUXCSA B IMINEBOM IPOAYKTE, HA YPOBEHb IJIIOKO3bl B KPOBH.
I'mukemMuueckuil MHAEKC MO3BOJSET NPOBECTH CPaBHEHHME TIJIMKEMHUYECKOro 3(@exra pa3aIudHbIX
MUIIEBBIX MPOAYKTOB, COJCPXKAIIMX pPaBHOE KOJUYECTBO YIJIEBOAOB U KiIacCU(UIUpPOBATh HX B
3aBUCUMOCTH OT BBIPAXXEHHOCTH MOCTIPAHANAIBHOTO INIMKEMUYecKoro 3¢ dexra.

I’ICM BBIIIIC I‘JII/IKGMI/I‘ICCKI/Iﬁ HHACKC IHUIIICBOIO HpO,Z[yKTa, TEM 6I>ICTpee B KpOBI/I ITOBBIIIACTCA
YPOBEHb TIIFOKO3BL. IIPOAYKT ¢ BBICOKHM TJIMKEMHUYECKHMM HMHJIECKCOM MOJYET BBI3BIBATH PE3KOE
MOBBIIIICHUE YPOBHS caxapa, MpeAcTaBisioniee co0OW PHUCK Uil 3J0POBbS Y JIOACH C caxapHBIM
adbeToM.

[IpoaykTbl ¢ HU3KUM TJIMKEMHUYECKUM HHAEKCOM (MeHee S55) MeljieHHee IepeBapuBarOTCs,
BCACBHIBAIOTCS U METa0OIM3UPYIOTCS, YTO MPHUBOAUT K O0Jiee MEIIEHHOMY pPOCTY YPOBHS TJIIOKO3bI U
WHCYJIMHA B KPOBU. PaliliOHbI ¢ HU3KUM TJIMKEMUYECKUM UHIEKCOM MO3BOJIAIOT KOHTPOJIUPOBATH YPOBEHD
TJIIOKO3bl B KPOBH M CHIDKAIOT PUCK Pa3BUTHUS caxapHOro auadera 2 TUNa M UIIEMHUYECKON Oose3Hu
cepaua.

CripaBo4Hble TAaONUIBI TIIMKEMHUYECKUX HMHJIEKCOB INMHUIIEBOM MPOAYKLUHU MO3BOJSIOT PAaCcCUUTATh
NIMKEMUAYECKYIO Harpy3Ky, ONITUMU3UPOBATh PALIMOH U UCKIIFOYUTh HAPYILICHUS CTPYKTYPBI IUTAHUS.

4.2.2. MMKPOHYTPUEHTHI
4.2.2.1. BUTaMUHbI
BopopacTtBOopuMble BUTAMUHbBI

Buramun C (¢popmbl 1 METaOOIUTHI ACKOPOMHOBON KUCIOTHI). OTHOCHUTCA K TpyIe HehepMEHTHBIX
AHTUOKCUJAHTOB, aKTHBU3UPYET OMOCHHTE3 KOPTHKOHMIHBIX TOPMOHOB, OTBETCTBEHHBIX 3a a/IalITHBHBIC
peakMu OpraHu3Ma, OOYCIIOBIIMBAsE AHTHUCTPECCOPHOE BIIMSHUE, TOPMO3HUT MPOIECCHl MEPEKUCHOTO
OKWCJICHUS JIMIIMJIOB, C 4YeM CBs3aH ero MemOpaHocTabmwimmsupyomuii  3hdexT, umMeer
KalUIIPOYKPETUI oM 3¢ (eKT, KOTOPbI peaan3yercsl MyTeM TOro, 4yto BUTaMHH C CyIIECTBEHHO
BIMAET Ha (OPMHUPOBAHHME KOJUIATCHOBBIX BOJOKOH COCY/IOB, KOXH, KOCTHON TKaHM H 3y0OB,
CIOCOOCTBYET YCBOGHHIO JK€jle3a U HOPMaJM3yeT IPOLECCHl KPOBETBOPEHHUS, YYacTBYEeT B
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OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMAX, (PYHKIIMOHUPOBAHUY UMMYHHON CHCTEMBI.
®dusnonoruyeckast ToTpeOHOCTh 7151 B3POCbIX - 100 Mr/cyTKH.
dusnonorunyeckas moTpedHocTsb s aereit - ot 30 1o 90 mMr/cyTku.

Butramun B; (tnamun). Tuamua B opme oOpasyrormierocs u3 Hero TuamuHaudocdara BXOIUT B
COCTaB BaXHEHINUX ()EPMEHTOB YIIIEBOJHOTO U YHEPTETHUECKOr0 00MEHa, 00ECIIeUnBAIONIUX OPTaHU3M
SHEpPrueil U MIACTUYECKWMHU BEIECTBAMH, a TaK)K€ METa0O0JIM3M pPa3BETBIEHHBIX aMUHOKHCIOT, UTPAET
OTIPEICTISIONIYI0 POJIb B TPEBpAIICHUU TIIIOKO3bI B JIPyruUe caxapa. TWaMuH MOAYIHPYET Mepenady
HEPBHOTO MMIYJbCa, PEryJIUpyeT MEPEeHOC HaTpus dYepe3 HEeHpOHaATbHYI0 MeMOpaHy, OKa3bIBaeT
AHTHUOKCUJIAHTHOE JICHCTBUE.

[Ipu nedunure THaMUHA HApPYIIAETCS META0OJIU3M YIJIEBOJIOB, YTO CIIOCOOCTBYET H30BITOYHOMY
HAaKOIUICHUIO B OPraHU3ME KUPA, a TAKXKE BEIECT K CEPbE3HBIM HAPYLICHUSAM HEPBHOM, MMUIEBAPUTEIBHON
Y CEeP/ICYHO-COCYINCTON CUCTEM.

[ToTpeOHOCTh B THAMUHE 3aBUCUT OT MOTPEOJICHUS YTIIEBOJOB M SHEPTUH, TIOITOMY PEKOMEHTyeMOe
nmoTpebeHne THAMHUHA COOTHOCAT C TTOTPEOJICHUEM YHEPTHUH.

dusmnonoruyeckas moTpedHOCTh A B3pOCbIX - 1,5 mr/cytku minum 0,6 mr/1000 kxai.
dusnonornyeckast moTpedHOCTh s Aeteit - oT 0,3 1o 1,5 mr/cyTku.

Buramua B, (pubodnaBun). PubodunaBun B  dopme KoepMEHTOB  ydacTBYeT B
OKHCIINTEIIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUAX, CIHOCOOCTBYET IOBBIIMICHUIO BOCHPUUMYHMBOCTH IIBETA
3pUTETBHBIM aHAIM3aTOPOM U TEMHOBOM aJlanTallly.

HenocratouHoe motpebieHue BUTaMHHAa B, cOmpoBOXIaeTcsi HApYIIEHUEM COCTOSHUS KOXKHBIX
MMOKPOBOB, CIIM3UCTHIX 000JI0YEK, HAPYIIEHUEM CBETOBOTO M CYMEPEYHOTO 3PCHUSI.

Ha puGodnaBuHOBBII cTaTyc BiauseT (u3nUeckas aKTUBHOCTh, MOATOMY IOTPEOHOCTH B 3TOM
BUTaAMHUHE MOXET GBITB BBIpa’XCHaA B paCUYCTC HAa CAUHUIY 3HepFeTquCKOI>'I HCHHOCTH palluoHa.

®dusnonoruyeckasi ToOTpeOHOCTh JJIst B3pOCHbIX - 1,8 Mr/cyTku umu 0,75 mr/1000 kkat.
duznonoruyeckas noTpedHOCTh ais aerei - ot 0,4 mo 1,8 mr/cyTku.

Buramun B¢ (nmupumokcus). IlupumokcuH B ¢dopme CBOMX KOPEPMEHTOB ydacTByeT B
MMpEBpalICHUAX daMUHOKHUCJIOT, MeTa6OJ'II/13Me TpI/IHTO(l)aHa, JIMTIUA0OB U HYKJICUHOBLIX KHUCJIOT, YHaCTBYCT B
MoJiIep>)KaHU MMMYHHOTO OTBETa, MPOIleccax TOPMOXKEHUsSI M BO3OYXKICHHUS B IICHTPAJIHHOH HEPBHOU
CUCTEME, CIIOCOOCTBYET HOPMAILHOMY (DOPMHPOBAHUIO SPUTPOIMTOB, MOAJIEPKAHUIO HOPMAIBLHOTO
YPOBHSI TOMOIIMCTEHHA B KPOBH.

Henocrarounoe norpebienue BuTamMuHa Bg COMpOBOXKIaeTCsl CHUKEHUEM aIIeTHTa, HAPYIICHUEM
COCTOSIHMS KOKHBIX IIOKPOBOB, Pa3BUTUEM I'OMOLIUCTENHEMHUH, AHEMUH.

dusmnonorunyeckast mIOTpeOHOCTh AJIS B3POCIHBIX - 2,0 MI/CYTKH.
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duznonorunyeckas noTpedHOCTh A aereid - ot 0,4 mo 2,0 Mr/cyTKu.

Huamua. B kadecTBe kKodepMeHTa y4acTBYeT B OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMAX
HHEPreTUIECKOTro MeTabosIn3Ma, CIIOCOOCTBYET YCBOSHHUIO PACTUTEIBHOTO OelKa.

HenocratouHoe morpebsieHre HUAIMHA COMPOBOXKAAETCS HAPYIIEHUEM HOPMAaJbHOTO COCTOSHUS
KOKHBIX ITOKPOBOB, KEIYJ0UYHO-KUIIEYHOTO TPAKTa U HEPBHOU CHCTEMBI.

[ToTpeOHOCTH B HUALIMHE 3aBUCUT OT MOTPEOJICHUS SHEPTHH.

dusnonornyeckast HOTpeOHOCTH A B3pOCibIX - 20 MI HMALl. 3KB./CYTKM WK 8 Mr HuaIl. 3kB./1000
KKaJ.

dusmnonorunyeckast mOTpeOHOCTh A 1eTe - OT 5 10 20 MI HHUAIL. KB./CYTKH.

Butramun Bj;. Urpaer BaxHyro poiib B MeTa0OIM3ME W TMPEBpAIICHUSAX aMUHOKHUCIOT. Donat u
BUTaMUH B12 SABJIIFOTCA B3aUMOCBSA3AHHBIMU BUTAMHUHAMU, YYAaCTBYIOT B KPOBCTBOPCHHU.

Henocrarok ButamuHa B, MPUBOIUT K Pa3BUTHIO YACTUYHOW WJIM BTOPUYHOM HEJOCTATOYHOCTH
¢donaToB, a TaK)KEe aHEMUH, JTICUKOIIEHUH, TPOMOOITUTOIICHUH.

®dusnonorunyeckast TOTpeOHOCTh JIJIsl B3POCIBIX - 3,0 MKI/CYTKH.
duznonoruyeckas noTpedHOCTh A aerei - ot 0,3 1o 3,0 MKr/CyTKH.

@®onaTel B KadyecTBe KO(PEpMEHTa YYacTBYIOT B MeTa0O0JIM3Me€ HYKJIEMHOBBIX M aMHUHOKHUCIIOT.
Hedunut (onaroB BeAeT K HAPYIICHUIO CUHTE3a HYKIEHHOBBIX KHCIOT M O€lKa, CIEJACTBHEM Yero
ABIIETCS TOPMOXKEHHE pPOCTa M JENEHUS KIETOK, OCOOEHHO B OBICTPO MPOIUGEPUPYIOMIUX TKAHIX
(KJIeTKax): KOCTHBIM MO3T, SNUTEINN KUIIEYHUKA U Jp.

Henocrarounoe mnotpebnenue ¢donata BO BpeMs OEPEMEHHOCTH SIBISICTCS OOHOW W3 TMPUYUH
HEJOHOIICHHOCTH, THUMOTPO(UH, BPOKICHHBIX YPOACTB M HapylmieHUH pa3BuTHsS peOeHka. [lokazana
BBIp@XEHHasi CBA3b MeEXAYy ypoBHeM (onara, TOMOIMCTEMHAa M PHUCKOM  BO3HUKHOBEHHS
CEepACYHO-COCYUCTHIX 3a00neBanmid. 1 MKT (osaT-3KkBUBaJIeHT UM = | MKT ¢onatoB nunm = 0,6 MK
(honMeBOM KUCIOTHI, TOCTYNAIOIIEH U3 000TalleHHON MUIIeBOM mpoaykiuu U bA /] k nue.

dusmnonoruyeckas moTpedHOCTD IJist B3pOCbIX - 400 MKI/CYTKH.
dusnonornyeckast moTpeOHOCTh s AeTer - oT 50 10 400 MKT/CyTKH.

[TanTOTEHOBAs KHUCIOTa Y4YacTBYeT B OEIKOBOM, >KHPOBOM, YIJIEBOJHOM oOOMeHe, oOMeHe
XOJIECTEpUHA, CHUHTE3€ psiia TOPMOHOB, IeMOIJIOOMHA, CHOCOOCTBYET BCACBIBAHWIO AMHHOKUCIOT U
caxapoB B KHILIEYHUKE, TTOAJIEPKUBACT (DYHKIIMIO KOPBI HAIIOYSUHUKOB.

HemoctaTok MaHTOTEHOBOW KHCIOTHI MOYKET BECTH K IMOPAKECHUIO KOXKHU M CITM3UCTHIX 000JI0YECK.
du3nonornyecKkas HoTpeOHOCTH IS B3POCIBIX - 5 MI/CYTKH.

dusnonornyeckast moTpedHOCTh s Aeteit - oT 1,0 1o 5,0 mr/cyTku.
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BuoTtuH yyacTByeT B CHHTE3€ KHPOB, TTUKOT€Ha, METa00IM3ME aMUHOKHCIIOT.

HenocratouHoe mnorpebieHHe STOr0 BUTAMHHA MOXET BECTH K HapYyUIEHHIO HOPMAaJbHOTO
COCTOSIHMSI KOKHBIX TTIOKPOBOB.

®dusnonoruyeckast TOTPeOHOCT JJIs1 B3POCIBIX - 50 MKI/CYTKH.

dusmnonorunyeckast moTpedHOCTh A fereit - ot 10 10 50 MKr/cyTKH.
XupopacTBOopuMble BUTAMUHbI

Butamun A wurpaer BaXHYIO pPOJIb B IPOLECCaX pPOCTa U PEHpOAYKIUH, TU(PEpeHIINPOBKU
SIUTEINAIBHON U KOCTHOM TKaHH, MOAJEP/KaHUS MMMYHUTETA U 3PECHUS.

Hedpuuut BuTamMuHA A BeAET K HApYIICHUIO TEMHOBOW ajanrtaiuu ("KypuHas cienoTa’ WiH
reMepasIonus), OPOTOBEHUIO KOKHBIX IIOKPOBOB, CHUKAET YCTOMYMBOCTDh K MH(EKLIUAM.

dusmnonoruyeckast mOTpeOHOCTD I MyK4UH - 900 MKT peT. 3KB./CyTKH, A7 skeHIIKuH 800 MKT per.
9KB./CYTKH.

duznonorunyeckas noTpedHocTs ams aerei - ot 400 go 1 000 MKT peT. 9KB./CYTKH.

bera-kapoTuH sBiseTCS MPOBUTAMHUHOM A W 00JI1alaeT aHTHOKCHJAAHTHBIMU CBOMCTBAMHU; 6 MKT
Oera-kapoTrHa Wi 12 MKT OeTa-KapoTHHA W3 MUILM SKBUBAJICHTHBI 1 MKT BUTaMHHA A (pET. 3KB.).

duznonoruyeckas HOTPeOHOCTH ISl B3POCIBIX - 5 MI/CYTKH.

Buramuu E (OL—TOKO(bepOJI, a taxe P-, Y7, S—TOKO(I)epOJIa) ABIISIETCS aHTHOKCHUIAHTOM,

YHHUBEPCAJIbHBIM CTa0MIIN3aTOPOM KIIETOUYHBIX MeMOpaH, HEOOX0IuM sl (PYHKIIMOHUPOBAHHS MOJIOBBIX
JKeJe3, CepJICUHON MBIIIIIBI.

IIpu neduuute 0-TOKO(EPONa  yagmonatores remomus SPUTPOLUTOB, HEBPOIOTHUYECKHE
Hapymenus. [lorpedHocTs B BuTamuue E Bo3pacraer ¢ yBenuuenuem norpednenust [THXKK u crenensio

X HEHACHIEHHOCTH, cocTapisist 0,4 - 0,6 Mr Tok. 9k, O-TOKO(PEPONA ya xascmsiii 1 r [THIKK.
®dusnonaornyeckasi TOTPeOHOCTH JIJIs1 B3POCIBIX - 15 MTI TOK. 9KB./CyTKH.
dusmnonoruyeckas moTpeOHOCTD sl AeTe - OT 3 10 15 MI TOK. 9KB./CYTKH.

Butamua D. OcHoBHble ¢yHKIMM BuTaMuHa D (3prokansiudepon, xomnexaabidepo,
25-ruapokcuButaMuH D3 W 1p.) cBA3aHBl ¢ TOAJEp)KaHHMEM TOMeocTa3a Kaibluia U (ocdopa,
OCYIIECTBICHHEM TIPOIIECCOB MUHEPATH3AIMHA KOCTHON TKaHH.

Henocrarox ButamMmHa D mpuBoauT K HapymieHMI0O oOMeHa Kanblus U (ocdopa B KOCTAX,
YCWICHUIO JIEMUHEPAIU3AalUNd KOCTHOW TKAaHW, 4YTO MPUBOAUT K YBEIMYEHUIO PHUCKA Pa3BUTHUSA
ocreornopo3a. CHM)KEHHbIE KOHIIEHTpaluu B CbIBOpoTKe KpoBu 25(OH)D accoumupoBaHbl € IEJIBIM
PAIOM BHECKEJETHBIX 3a00sieBaHUIl (HEKOTOpble BUIBI paka, apTepUalibHas TUIEPTE3Usl, BO3PACTHOE
CHIDKEHHE TIO3HABATEIIbHOW CIIOCOOHOCTH, HapyIeHHs! QYHKIIMI UMMYHHON M PETIPOJYKTUBHOM CHCTEM
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u 1p.) [35 - 38].

dusnonoruyeckast HOTpeOHOCTH I B3pOCHbIX - 15 Mkr/cytku (600 ME), mst nur crapiie 65 et -
20 mkr/cytku (800 ME).

®dusnonornyueckast moTpeOHOCTh s AeTer - oT 10 1o 15 MKr/cyTKH.

Buramun K (QriioxuHOH 1 MeHaXWHOHBI). Metabonudeckast poib BuTamuHa K o0ycioBieHa ero
ydacTueM B MoJaupUKaluK psifa OelIKOB CBEPTHIBAIOIIEH CUCTEMBbI KPOBH U KOCTHOM TKaHU.

Henocratok Butamuna K npuBOAUT K yBEIMYEHUIO BPEMEHU CBEPTBIBAHMS KPOBU, TOHUKECHHOMY
COJIEpKaHUI0 TPOTPpOMOMHA B KpOBH. AJeKkBaTHOe moTpediieHne BuTamMuHa K, (MEHaXMHOHOB)
aCCOIMUPOBAHO CO CHMYKEHHBIM PUCKOM CEPJICYHO-COCYIUCTHIX 3a00JIeBaHUH.

dusnonoruyeckast TOTpeOHOCTh IS B3POCIBIX - 120 MKT/CYTKH.

dusmnonoruyeckas moTpedHocTsb A aereit - ot 30 no 120 MKr/cyTKu.
4.2.2.2. MuHepanbHble BelLlecTBa
MakpoanemeHTbl

Kanprmii. HeoOXoauMplid 37€MEHT MUHEpPAIbHOTO MaTpPHKCa KOCTH, UTPAaeT BEIYyLIyI0 pPOJib B
HEPBHOU ITPOBOAMMOCTH M IIPOLIECCE CBEPTHIBAHUS KPOBH, YYaCTBYET B MBIIIEYHOM COKPALLIEHUH.

I[eq)I/II_[I/IT KaJlbliusd MNPUBOAUT K ACMHUHCpAIU3allMUM ITO3BOHOYHHUKA, KOCTEH Ta3za M HIKHHUX
KOHEYHOCTEH, MOBBIIIAET PUCK PAa3BUTHUS OCTEOMOPO3a.

dusmnonornyeckas NOTpeOHOCTh A B3pocibix - 1000 Mr/cyTku, ans nun crapuie 65 et - 1200
MI/CYTKH.

dusnonorunyeckas morpedHocTsb A aereit - ot 400 1o 1200 mr/cyTku.

®dochop. B dopme docdaroB mpuHMMaeT ydacTHe BO MHOTHX (DH3HMOJIOTMYECKUX IpoIleccax,
BKJIIOYass ~ JHepreTuyeckuii obmeH (B Buae  BbIcOKO3HepreTmueckoro AT®), perymsauuu
KHCJIOTHO-ILEIOYHOr0 OanaHca, BXOAUT B cocTaB (Hoc(onnuaoB, HyKJI€OTHA0B U HYKJIEMHOBBIX KUCIIOT,
y4acTBYeT B KIETOYHOM perymauuu myreMm QocdopunupoBanus (GepMEeHTOB, HEOOXOAUM s
MUHEpaIU3alui KOCTEH 1 3y00B.

Jeduuut npuBOIUT K aHOPEKCHUU, aHEMHUH, paxuTy. OnTUManbHOE I BCACHIBAHHUS U YCBOCHUS
KaJIbIIMsI COOTHOIIEHUE COepKaHMsl KalbIus K pocopy B panpone cocrasiuser 1:1.

duznonoruyeckas NoTpeOHOCTh s B3pOCIbIX - 700 Mr/cyTKu.
YrouneHHas ¢uznosornueckas morpeoHocTh s Aeteit - oT 300 1o 900 mr/cyTkw.

Marnuii. SIBnsercst KopakTopoM MHOTUX (PEPMEHTOB YIIeBOJHO-POCHOPHOTO U IHEPTETUIECKOTO
00MEHOB, Y4aCTBYET B CHHTE3€ O€ITKOB, HYKJIIGMHOBBIX KHCIIOT, 00JaaeT CTaOMIN3UPYIOMIUM ICHCTBUEM
U1 MeMOpaH, He0OXOIUM IS OJIep KaHUsl TOMeocTasa Kainblus, Kanusa u Hatpus [39, 40].
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HGI[OCTaTOK MarHust HpI/IBOI[I/IT K TUIIOMarHu€Muu, ITIOBBIIICHUIO pI/ICKa paSBI/ITI/ISI I‘I/IHepTOHI/II/I,
OoJe3Hel cepana.

YTouHeHHas Gpu3noIOrHYecKast MOTPEOHOCTD AJISl B3POCIHbIX - 420 MI/CyTKH.
dusnonoruyeckast ToTpeOHOCTh s AeTel - oT 55 mo 400 mr/cyTKH.

Kanuii. SIBnsercss rinaBHBIM BHYTPUKIETOYHBIM AJIEKTPOJIUTOM, WIPAIOIIMM BaXXKHYIO pPOJb B
NOJACp>)KaHUU MEMOpPaHHOIO MOTEHIMala, MPUHUMAET Y4acTHE B PEryNsLHUU BOAHOTO, KHCIOTHOIO U
AJIEKTPOJIMTHOTO OanaHca, y4acTBYeT B IPOLIECCAX IPOBEACHUS HEPBHBIX HMMITYJIbCOB, PETYIALUU
nasnenus. Iluma, OoraTas KamueM, BBI3BIBACT IOBBIIIEHHOE BBIJEIEHUE HATpPHUS U3 OpraHu3Ma H,
HA000POT, MOBBIIIEHHOE NOTPEOICHNE HATPUS IPUBOIUT K TIOTEPE OPraHU3MOM KaJlHs.

[Torpebnenne xamuss 3500 mr (90 MMonb) B J€Hb OKa3bIBa€T OJIATONMPHATHOE BIWSHHUE Ha
apTepuanbHOe JaBieHue y B3pocibixX. [lorpednenne kamus meree 3500 mr (90 MMoIIb) B I€HB CBA3aHO C
MTOBBIIICHHBIM PUCKOM Pa3BUTHS MHCYJbTA U JPYTUX CEPJCYHO-COCYIUCTHIX 3a0oeBannii [41, 42].

YTouHeHHas pu3noIOrHYecKast MOTpeOHOCTD AJIs B3pOCHbIX - 3500 Mr/cyTKH.
®dusnonornyeckast morpedHOCTh 11 Aeteit - oT 1000 g0 3200 mr/cyTku.

Hatpuii. SIBnsieTcs TiIaBHBIM BHEKJIETOUHBIM AJIEKTPOJIHUTOM, KOTOPBIA Y4acTBYeT B OOecreueHUH
HEe0OXoauMOi Oy(hepHOCTH KPOBH, PETYJAIMH KPOBSHOTO JaBJICHHUS, BOAHOTO OOMEHa, HaOyXaHUS
KOJIJIOWZIOB TKaHEW M 3a/ep’KKe BOJABI B OpPraHM3Me, AaKTHUBAIlMM MHUILEBAPUTENIBHBIX (EPMEHTOB, B
IIEPEHOCE TJIIOKO3bl KPOBM, I'€HEpAllMM W Iepefade JIEKTPUYECKUX HEPBHBIX CUTHAJIOB, MBIIIEYHOM
COKpaLICHHH.

®dusnonoruyeckast ToTpeOHOCTh 715 B3POCbIX - 1300 Mr/cyTKH.
dusmnonorunyeckas norpedHocTsb A aereit - ot 200 1o 1300 mr/cyTku.

Bricokuii ypoBeHb MOTpeOsIeHHs] HATPUsl CBA3aH C PUCKOM Pa3BUTHUSL apTepUANbHON THIIEPTEH3UU.
[Ipu HemocTaTKe Kaius, MarHUs M KaJbIUs W30BITOK HATpUs YCYTyOJsieT HEraTMBHOE BIHUSHHE Ha
OpraHu3M, T.K. 3TH YE€ThIpE MMHEPAIBHBIX 3JIEMEHTA OCYIIECTBIAIOT Ba)XXHOE B3aUMOJICHCTBUE B
KOHTPOJIE CEPJIEYHOT0 BEIOPOCA M COCYAUCTOTO COMPOTUBIICHUS.

KonngecTBo HaTpus, HOCTYNAIOMIETO ¢ MUILEH, B CYTOYHOM palliOHE B3POCIbIX U JAETEH HE JTOJKHO
IpeBbILIAaTh 2 T B CYTKH [14].

Xmopubl. XIJ10p HEOOXOIUM sl 00pa30BaHUS U CEKPEIIMH COISTHOM KHUCIIOTHI.
dusmnonoruyeckas moTpedHOCTD st B3pOCibIX - 2300 Mr/cyTKu.

®dusnonornyeckast moTpedHocTh s Aetet - oT 300 1o 2300 Mr/cyTKwu.
MukpoanemMeHTblI

Keneszo. SIBasgercs He3aMEHMMOM 4YacThIO TI'E€MOIJIOOMHA W MHMOIJIOOMHA, BXOJWT B COCTaB
LUTOXPOMOB, Karaja3bl W TMEPOKCUIA3bl. YUYacTBYeT B TPAHCIOPTE DJIEKTPOHOB, KUCIOpPOAa,
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o0ecrieynBaeT MPOTEKAaHHE OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH M aKTHBALMIO TEPEKHUCHOTO
okucieHnsa. JKene3o B 3aBUCMMOCTM OT BaJICHTHOCTH OKa3blBAaCT KaK AaHTHOKCHIAHTHOE, TaK H
IIPOOKCUAAHTHOE JECHCTBHE.

Henocratounoe mnorpebiieHue BeleT K TMIOXPOMHON aHEMUH, MHUOITIOOMHICPHUIUTHONW aTOHUU
CKEJIETHBIX MBIIII], TOBBIIIEHHONW YTOMJISIEMOCTH, MHOKAPAUOMATHH, aTPOPHUUECKOMY TaCTPUTY.

®dusnonoruyeckasi MOTpeOHOCTh ISl B3pOCHbIX - 10 mMr/cyTku (st MyxauH) U 18 Mr/cyTku (s
YKEHIIIUH).

®dusnonoruyeckass MOTPeOHOCTh IS AeTel (B 3aBUCMMOCTH OT Toyia pebeHka) - or 4 mo 18
MT/CYTKH.

[Muuk. Urpaer BaxHyI0 pojib B OOMEHHBIX IpOIIECCaX, BXOAUT B COCTaB MHOTUX (PEPMEHTOB,
y4acTBYEeT B IpoOIleccax CHHTE3a M paclaja YIIeBOAOB, OETKOB, JKUPOB, HYKICHHOBBIX KHUCIOT U B
PEryJALNN SKCIIPECCUH T€HOB, BIUSET HA aKTUBHOCTh TOPMOHOB U BUTAMUHOB.

Henocratounoe moTpeOiieHHe TPHBOIUT K AHEMHH, BTOPUYHOMY HMMYHOAC(DUIIMTY, LTUPPO3Y
MEYEeHHU, MOJIOBOIM AUC()YHKINU, HATUUUIO MOPOKOB Pa3BUTHUS IJI0Ja. BhIsBIEHa CTOCOOHOCTh BBICOKUX
7103 IIMHKA HApyIIaTh YCBOSHUE MEIU U TEM CITIOCOOCTBOBATH PA3BUTHIO aHEMUHU.

dusnonaoruyeckast TOTpeOHOCTb JIJIs1 B3POCIBIX - 12 MI/CyTKH.
dusmnonoruyeckast mOTpeOHOCTh A AeTe - OT 3 10 12 MI/cyTKH.

Mon. VYuactByer B (DYHKIMOHHPOBAHHH IINTOBHIHOH >KEI€3bl, OOCCIICUHBAS O0OpA30BAHHE
TOPMOHOB (TUPOKCHMHA W TPUHOATUPOHHMHA), KOTOpbIE HEOOXOAMMBI Al pocTa U AupdepeHIupoBKU
KIETOK BCEX TKaHEH OpraHu3Ma  4YeJOBeKa, MHUTOXOHAPHAIBLHOTO  JBIXaHWS,  PETYJSIIHA
TpaHCMEMOPAHHOTO TPAHCIIOPTA HATPUS U TOPMOHOB.

HenocraTouHoe mocTyrjieHre NPUBOAUT K SHAEMUYECKOMY 300y C THIIOTUPEO30M U 3aMEJICHUIO
oOMeHa BeIIeCTB, apTepHabHON TUIIOTEH3UH, OTCTAaBaHHUIO B POCTE U YMCTBEHHOM Pa3BUTUH Y JIETEH.

dusnonoruyeckast TOTpeOHOCTh JJIs1 B3POCIBIX - 150 MKT/CyTKH.
dusmnonoruyeckas moTpedHocThb s aereit - ot 70 o 150 Mkr/cyTku.

Mens. Bxomur B coctaB (epMEHTOB, OO0JaJArONIMX  OKUCIUTEIHLHO-BOCCTAHOBUTEILHON
AKTUBHOCTBIO M YYaCTBYIONIMX B METa0OJIM3ME Keye3a, CTUMYIUPYET YCBOCHHE OCIIKOB U YTIIEBOJOB.
VYyacTByeT B Tpoleccax oOecreueHuss TKaHEH oOpraHu3Ma dYeJoBeKa KHCIOpPOIoM. SIBisercs
AHTHOKCUAAHTOM HCTIPSAMOI'O I[eﬁCTBHH.

Knunudeckne mposiBIEHUS HEJAOCTATOYHOIO MOTPEOJIeHUS TMPOSBISIIOTCS B HApyLICHUH
(bOopMHUPOBaHUS CEPACUYHO-COCYIUCTON CUCTEMBI U CKelleTa, PA3BUTHH JUCIUIA3UH COCIUHHUTEIHLHON
TKaHHU.

dusmnonorunyeckast mOTpeOHOCTh A B3pOCIHbIX - 1,0 Mr/cyTKu.

dusnonornyueckast moTpedHOCTh s Aeteit - oT 0,5 o 1,0 mr/cyTku.
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Mapranen. YuacTByeT B OOpa30BaHMM KOCTHOW M COEAMHHUTEIHHOW TKAHEW, BXOJUT B COCTaB
(hepMEeHTOB, y4aCTBYIOIIUX B META0OJIM3ME aMUHOKUCIIOT, YTJIEBOJOB, KATEXOJaMUHOB, HEOOXOANM JIJIst
CHUHTE3a XO0JIECTEPUHA U HYKJICOTUIOB. SBISE€TCS aHTUOKCUAHTOM HENPSIMOTO JEHCTBUS.

HenocratouHoe moTpeOJICHHE COMPOBOXKAACTCS  3aMEUICHHEM pPOCTa, HAPYIICHUSAMH B
PEIpPONYKTUBHOM CHCTEME, IOBBIIICHHON XPYNKOCTBIO KOCTHOM TKaHUW, HAPYLICHUSMU YIJIEBOJHOTO U
JIMITAIHOTO OOMEHA.

du3nonornyeckas HoTpeOHOCTH TSl B3POCIBIX - 2 MI/CYTKH.

®dusnonornyeckast TOTpeOHOCTh I AeTeit B Bo3pacte oT 7 1o 11 mecsnes - 0,02 - 0,5 mr/cyTku, 1
- 2roma - 0,5 mr/cyTku, 3 - 6 ner - 1,0 mr/cytku, 7 - 10 net - 1,5 mr/cytku, 11 - 14 ner - 2,0 mr/cytku, 15
- 17 net - 3,0 Mr/CyTKH (BBOJAHUTCS BIIEPBHIC).

Monubnen. SBngercs KopakTOpoM MHOTUX (EpPMEHTOB, OOECIEUMBAIOIINX META0O0IN3M
CepoCOAEPKAIUX AMHUHOKHCIIOT, ITYPUHOB M MTUPUMHIIHOB.

dusnonorunyeckast mOTPeOHOCTh AJISt B3POCIbIX - 70 MKI/CYTKH.

dusnonoruyeckast mOTpeOHOCTH 1Is 1eTel B Bo3pacte 7 - 11 mecsmnes - 10 Mxr/cytku, 1 - 2 rona -
15 mkr/cytkwy, 3 - 6 ner - 20,0 mxr/cytku, 7 - 10 ner - 30 mxr/cytku, 11 - 14 net - 45 mxr/cytku, 15 - 17
JeT - 65 MKT/CyTKHU (BBOJIUTCS BIIEPBHIC).

CeneH. BBIMOTHSAET KaTaTUTHYECKYIO, CTPYKTYPHYIO M PETYIATOPHYIO ()YHKITHH, B3aUMOJACHCTBYET
c BUTAMHHAMH, dbepmeHTamMu " OMOJIOTUYECKIUMHU MeMOpaHamH, y4acTByeT B
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOLIECCaX, OOMEHE OENKOB, )KUPOB U YIJIEBOAOB. DCCEHIMATIBHBIN
AJIIEMEHT aHTHMOKCHJIAHTHOW CHUCTEMBI 3alllUThl OpraHU3Ma 4ejoBeka, 00JiajaeT UMMYHOMOAYIHPYIOIINM
JeiicTBreM U JIp. BBIsSBICHA KOppensmus MeXIy MUIIEBOW MOTPeOHOCThIO B celeHe W ButamuHe E,
IpUYEM MPU HEJOCTATOYHOM IOCTYIUIEHHH TOKO(depoja B OpPraHU3M CeJIeH MOMKET MpeAOTBPATHUTh
pa3BuTHe cuMITOMOB JAeduuura ButamuHa E. Jlepunut npuBoaut k Oonesnn Kammna-beka
(ocTeoapTpo3 ¢ MHOXKECTBEHHOH nedopmalriueli CycTaBOB, MO3BOHOYHHWKA M KOHEUHOCTEH), 00Je3HH
Kemana (suaemMuueckas MUOKapAUONATHsI ), HACIIECTBEHHONW TPOMOACTCHUHU.

®dusnonoruyeckasl MOTPEOHOCTh ISl B3POCHBIX - 55 MKI/CyTKH ISl JKeHIIUH, 70 MKT/CYTKH IS
MY>K4YHH.

®dusnonornyueckast moTpedHOCTh st AeTer - oT 10 10 50 MKr/CyTKH.

Xpom. Hopmanusyer mNpOHHIIAEMOCTh KIETOYHBIX MeMOpaH JUIsl  TJIIOKO3bl, IPOIECCHI
UCIIOJIb30BAaHUsA €€ KJIETKAMH U JCIIOHUPOBAHUS, YBEIUUYUBACT YyBCTBUTEIBHOCTD PELIEITOPOB TKAaHEH K
WHCYJIMHY, YMEHBIIIasg NOTPeOHOCTh OpraH1u3Ma B HHCYJIMHE.

Jepuuut mnNpUBOOUT K CHUXKEHUIO TOJEPAHTHOCTH K TJIOKO3€, a TAKKe IOBBIIICHUIO
TPUITIMLEPUJIOB UM XoJecTepuHa. BnusgHue Xpoma Ha JIUNUAHBIE OOMEH OIOCpEeoyeTcsi €ero
PEryIUpYIOIIUM BIHUSHUEM Ha (YHKIIMOHUPOBAHUE UHCYIIMHA.

YTouHeHHas Gpu3noIOrHYecKast MOTPEOHOCTD AJISl B3POCHbIX - 40 MKI/CYTKH.

dusnonornyueckast noTpeOHOCTh s AeTeit oT 11 1o 35 MKr/cyTKH.
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Kob6ansT. Bxonut B cocraB BuTamuHa Bj. AxTHBUpYyeT pepMEeHTHI OOMEHA XHUPHBIX KUCIOT H
MeTabonm3mMa (HOTMEBON KUCTOTHI.

AJeKBaTHBIN ypoBeHb MOTPeOICHUS AJ1sl B3pOCHbIX 10 MKI/CyTKH.

®top. Mannmupyetr MuHepanu3amuio koctei. Hemocratounoe morpediieHne MPUBOIUT K KapHecy,
MIPESKIEBPEMEHHOMY CTUPAHHIO MaJu 3y00B.

AJleKBaTHBIN YPOBEHB MOTPEOICHUS ISl B3POCIIBIX - 4 MI/CYTKH.
AJeKBaTHBIN ypoBeHb MOTpeOIeHUs A 1eTe crapiie 7 mecsues - oT 0,4 10 3,2 MI/CyTKH.

KpemHuii. BXoaur B KadecTBe CTPYKTYpPHOIO KOMIIOHEHTa B COCTaB TIJIFOKO30aMUHOTJIMKAHOB U
CTUMYJIMPYET CUHTE3 KOJJIareHa.

AJleKBaTHBIN YPOBEHB MOTPEOICHUS T B3pOCIbIX 30 MI/CyTKH.

Banaguii. OnHa w3 mpennonaraeMbix (QyHKOMEA BaHagus - 3TO AKTUBHU3AIMS JIEATEIHHOCTH
¢darouuToB. Bananuii mpensTCTBYeT HAKOIUICHUIO XOJIECTEPHHA, PA3BUTHIO aT€POCKIIEPO3a, YUaCTBYET B
PETYISALMK YPOBHS caxapa B KpOBU, OOMEHE KaJIbIIHS.

AJleKBaTHBIN YPOBEHBb MOTPEOICHUS IS B3POCIBIX 15 MKI/CYTKH.
4.2.3. MMHOpHbIEe OMONOrMYecKkn akTUBHbIE BellecTBa NULMm
MuounHo3uT (MHO3UT)

VYuyacTByeT B 0OMEHE YIJIEBOJIOB U TYPUHOB, CHHTE3€ (POCHOIUIHIOB.

AJeKBaTHBIN ypOBeHb MOTpeOIeHU Ui B3pocibiX - S00 mr/cytku; st nereid 0 - 12 mecses - 30 -
40 mr/cyTku; 1 - 3 ner - 50 - 60 mr/cytku; 4 - 6 et - 80 - 100 mr/cytkm; 7 - 18 et - 200 - 500 Mr/cyTkwu.

L-KapHUTUH
HUrpaer BaxHYIO pOJIb B DHEPreTHYCCKOM U JIMIHJIHOM OOMEHE, OCYIIECTBISAS TEPEHOC
AJTMHHOLCIIOYCYHBIX KUPHBIX KUCJIOT 4€PC3 BHYTPCHHIOIO M€M6paHy MI/ITOXOH,Z[pI/Iﬁ AJId MOCJICAYIOIICTO

UX OKUCJICHUA.

AJeKBaTHBIN ypoBeHb MOTpedIeHNs i B3pocibix - 300 mr/cytku; st nereid 0 - 12 mecsines - 10 -
15 mr/cytku; 1 - 3 et - 30 - 50 mr/cytku; 4 - 6 net - 60 - 90 mr/cytku; 7 - 18 ner - 100 - 300 Mr/cyTKH.

KoaH3um Q10 (yOUXMHOH)

VYuyacTByeT B 3HEpreTudeckoM obmeHe, crocoocTByst cuaTesy AT®. Ob6namaeT aHTHOKCUAAHTHOU
aAKTUBHOCTHIO.

AJleKBaTHBIN YPOBEHB MOTPEOICHUS TSl B3POCIBIX - 30 MI/CYTKH.
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JiInnoeBas kucnoTta

BxomuT B cocTaB MUTOXOHAPHAIBHBIX MYJIbTH(EPMEHTHBIX KOMILJIEKCOB, y4acTByeT B OOMeHe
[JIFOKO3bI U MOAYIUPYET aKTUBHOCTh CUTHAJIbHBIX MOJIEKYIL.

AJeKBaTHBIN ypoBeHb MOTPEOICHHUS A1l B3POCIHBIX - 30 MI/CyTKH.
MeTunmMeTnoHuHCcynbgoHUN

[IpunuMmaer y4yactue B OOMEHE BEIIECTB B KAuyeCTBE JOHOpPAa METHJBHBIX TPYII B PEAKIMAX
OMOJIOTNYECKOI0 METUIIMPOBAHUSI.

AJeKBaTHBIN ypoBeHb MOTPeOIeHUs A B3pOCIbIX - 200 MI/CyTKH.
OpoToBas Kucnora
ObecnieunBaeT CUHTE3 HYKJICOTHIOB U HYKJICMHOBBIX KUCIIOT.
AJleKBaTHBIN YpOBEHB MOTPEOICHUS T B3pOCIbIX - 300 MI/CyTKH.
MapaamnHob6eH30MHaA KucnoTa
VYuyacTByeT B MeTabom3Me OEITKOB U KPOBETBOPEHUH.
AZeKBaTHBIN ypoBeHb MOTpeOIeHUs A B3pOocibIX - 100 Mr/cyTkH.
XonuH

BxomuT B cocTaB JNENHUTHHA, WUIPAaeT poib B oOMeHe (ochoIMNMUAOB B IEUYEHHU, SBISCTCS
HMCTOYHUKOM CBOOOJIHBIX METHIIbHBIX IPYII, JEHCTBYET KaK JUMOTPOIHBIN (akTop.

AJeKBaTHBIN ypOoBeHb MOTpedIeHN Ui B3pocibiX - S00 mr/cytku; st neteid 0 - 12 mecses - 50 -
70 mr/cytku; 1 - 3 met - 70 - 90 mr/cytku; 4 - 6 ner - 100 - 200 mr/cytku; 7 - 18 mer - 200 - 500
MT/CYTKH.

Nupon-3-kap6uHon

Wupynupyer akTUBHOCTh (PEpMEHTOB MeTaboiu3Ma KCEHOOMOTHKOB (MOHOOKCHUI'€HA3HOM
CUCTEMBI).

AJeKBaTHBIN ypoBeHb MOTPEOICHUS UHI0JI-3-KapOUHOIa U1 B3POCHBIX - S0 MI/CyTKH.
Fnroko3amuH cynbdar

Bxomut B cocTaB IONIMCAXapuIoOB, SBIAIOIIUXCSA CTPYKTYPHBIMHU 3JIEMEHTAMH OpPraHOB U TKaHEU
(HOTTEH, CBAZOK, KOXKH, KOCTEH, CYXOXKHJIUH, CYCTaBHBIX TTOBEPXHOCTEH, KIarlaHOB Cep/Iiia u ap.).

AJeKBaTHBIN ypoBeHb MOTpeOIeHus s B3pocibix 700 Mr/cyTku.
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KapHo3uH

BxoauT B coctaB msica u pbIObI, 00J1a71a€T aHTHOKCUIAHTHOW aKTUBHOCTBIO.

AJeKBaTHBIM YpOBEHb MOTPEOJICHUS KapHO3UHA JUTsl B3pOCIbIX - 200 MI/CyTKH (BBOJUTCS BIIEPBBHIC)
[43 - 46].

deHoNbHbIE coeauHEeHunsA

[Iupoko mpencTaBieHbl B TMHINEBOH MPOAYKIMH PACTHTEIBHOTO TMpoucxoxaeHus. OOmagaror
AQHTUOKCUJIAHTHBIM JCHUCTBHEM, YYacCTBYIOT B PpEryJAlMU 3allUTHO-3aJaNnTallHOHHOTO IOTEHIHAaa
opranuzMa. K 4HciIy OCHOBHBIX (DEHOJIBHBIX COCTUHEHHH OTHOCSTCS TPEICTABUTENN (EHOIBHBIX
(TApOKCUOCH30WHBIX M THAPOKCUKOPUYHBIX) KHUCIOT, (raBoHOUIOB ((h1aBOHOJOB, (hIaBaHOHOB,
(dbnaBaH-3-0710B, (JIaBOHOB, aHTOIIMAHWHOB, M30()JIABOHOUIOB), MOJUMEPHBIX (DEHOTBHBIX COCTUHEHUN
(KOHZICHCHPOBAaHHBIX U TUPOJIU3YEMbIX TAHUHOB) U CTUIIHOCHOB.

Jlis B3pOCHBIX a/JE€KBATHBIE YPOBHU NOTPEOJIEHUS (DEHOJIBHBIX COEIUHEHHMH COCTABISIOT: IS
THJIPOKCUOCH30MHBIX KUCIOT - 50 MI/CYTKH, THAPOKCUKOPUYHBIX KUCIOT - 200 Mr/cyTKH, ()JIaBOHOJIOB -
30 mr/cytku, ¢uaBaHonoB - 30 mr/cytku, ¢naBan-3-om0B - 200 mr/cytku, ¢maBoHoB - 10 mr/cyTkw,
aHTOIIMAHUHOB - 50 Mr/CyTKH, M30(JIABOHOMIOB - 2 MI/CYTKH, KOHJCHCHPOBAaHHBIX TaHUHOB - 200
MI/CYTKH, TUAPOIU3YEeMbIX TaHWHOB - 200 Mr/CyTku, cTUIbO0EHOB - 2 Mr/cyTku [46 - 51] (BBomATCS
BIIEPBBIE).

st nereit 7 - 18 et agexkBaTHBIE YPOBHU MOTpedsieHns (prraBoHOUIOB cocTaBistoT ot 150 mo 250
MI/CYTKH, B TOM 4ucie ¢iaaBaH-3-070B (KaTexuHoB) - oT 50 1o 100 mMr/cyTku.

4.3. Boaa

[locTOsSIHCTBO BHYTpPEHHEW Cpellbl OpraHu3Ma, B TOM YHUCIIE U OINPEAEIEHHOE COJAEP)KaHHUE BOJBI,
ABJISICTCA OJHUM M3 IJIaBHBIX YCJIOBUI HOPMAIbHOH JKHU3HEAEATENBHOCTH uenoBeka. [loTpeOHOCTH B
KHJIKOCTH (BOJIE), B IEPBYIO OYEpellb, CBSA3aHA C YIHEPTETHUECKUM OOMEHOM, a TaK)KE C MHTEHCUBHOCTHIO
NOTEPHU JKUAKOCTH OPraHU3MOM, KOTOpas 3aBHCUT OT YCIOBHMH OKpYXKawlleil cpeabl (TemmepaTypa,
OTHOCHUTEJIbHAS BIAXKHOCTh U CKOPOCThb JIBUIKEHUS BO3yXa, aTMochepHoe aaBienue) [52 - 53] u ypoBHs
(¢u3n4ecKoil aKTUBHOCTH, U C OCMOJISIPHOCTBIO MTHIIH.

B HOpManbHBIX YCIOBUSX MOTPEOHOCTH B3pOCIIOro yeloBeka B Boje cocrasmster 1,0 - 1,5 mi/kkai.
B ycnoBusAX BHYTPUKOHTMHEHTAJIBHOI'O KJIMMAaTa YMEpPEHHBIX LIMPOT IPU YMEPEHHOW (u3ndecKoi
Harpyske noTpe0sIeHne BOIbl MOXKET OBITh PEKOMEHJOBAHO B pa3mepe 1 mir/Kkail.

HanOosnpiiee K0IM4ecTBO BOABI MOCTYNAET B OPraHU3M B BHJE NMUTHEBOW BOJBI U JKUIKOCTEH B
cocTaBe OJI0 M TOTOBBIX HAIMTKOB (4aid, Kode, KOMIIOTHI M MOPCHI, cymbl) (~ 60%) u ¢ TBepaoil nuieit
(~40%).

PexoMeHnayeMble ypoBHH TOTpeOJeHUS BOABI (HAMMMTKOB) ISl TOJACpKAHHsS BOJHOTO OalaHca
OpraHv3Ma Npv ONTUMAJIBHBIX IMapaMeTpax MHUKpOKIMMarta [53] mis B3pOCHBIX MYKUYMH U KEHIIUH
MIPUBE/ICHBI B Ta0I. 7 U I JeTe B Ta0I. 8.
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JIOTIOTHUTENBHBIM MEXaHU3MOM (PU3HONIOTUYECKON PETYISIMKA BOJHO-COJIEBOTO OOMEHA SIBIISETCS
YyBCTBO JKaX/bl, BOSHHMKAIOIIECE BCJICICTBHE IOBBIIICHU KOHLUEHTPAlUM MOHOB HAaTpus B KpoBU. OHO
CBSI3aHO NPEXJE BCEro C HEJOCTAaTKOM BOJbI B OpraHu3Me. B yclOBUSX WHTEHCHBHOW (hu3HYECKOi
Harpy3ku W/WJIM KapKoOro BPEeMEHM rojia OOJbIIOE 3HAYEHHE UMEET COOJIIOJIEHHE MUTHEBOIO PEXHUMA,
IIO3BOJISIOIIET0 KOMIIEHCUPOBATh IIOTEPIO JKUIKOCTH.

B mepuon GepeMeHHOCTH NOTPEOHOCTh B KMJKOCTU Y JKEHIIMH BO3pPAcTaeT MPONOPLHOHAIBHO
YBEIIMYCHUIO KoJMuyecTBa Kajmopuit (B cpemHemM Ha 300 wmu/cytku). Jins KOPMALIMX KSHIHH
JOMOJHUTEIbHBIN 00BEM KUJIKOCTH CBSI3aH TaKXkKe C BO3pacTaHUEM MOTPEOHOCTH € y4ETOM JIaKTaluu (B
cpensem Ha 700 Mu/cyTKR).

Tabauua 7
PexoMeHyeMble ypOBHU MOTPEOICHUS BOIBI

Y HaIUTKOB JIJIs TTOAIep KaHusl BOAHOTO OajaHca opraHu3ma
(MT 20 - 25 kr/m?)

Bo3spactHeie rpynms K®A [ToTrpeOHOCTH B BOJIe (HAMMTKAX) MPU Pa3HbIX
ypoBHSX pu3ndeckoii akTuBHOCTH (KDA), i
1,4 1,3-14
1,6 1,5-1,6
My:xuunsl 18 - 64 rona
1,9 1,8-1,9
2,2 2,1-22
MyXuuHBl = 65 et 1,7 1,4-15
1,4 1,0-1,1
1,6 1,2-1,3
Keummyr! 18 - 64 rona
1,9 1,4-1,5
2,2 1,7-1,8
Keunmuer = 65 ner 1,7 1,1-12

AnekBaTHOe MOTpeOsieHne BOJBI AJISl JIeTell Ompesensercs aHaJTUTHYECKHMM METOJIOM, C Y4E€TOM
(haKkTUYECKOTO TOTPEOJICHUsI MUIM CPEeId Pa3IUYHBIX BO3PACTHBIX TPYNN JETCKOTO HACENEHUs H
o0ecrniedeHrs ONTUMAaJIbLHOTO YPOBHSI OCMOJIIPHOCTA MOYU U 00BEMOB BOJIbI HA €IUHUILY OTpeOsieMoit
sHepruu. [IoTpeOHOCT B BO/IE Y JIeTel MEePBLIX MECSIIEB KU3HU OMpPENesieTcss UCXOI U3 YPOBHS BOJBI,
MOCTyMHAloIIeH ¢ MaTEPUHCKUM MOJIOKOM. /{0 Ha3HaueHUs MPUKOpMa 370POBbI peOCHOK HE HYXIaeTcs B
JOTIOJTHUTEIBHOM MOCTYIUICHUH KUIKOCTH.

B 3aBrucHMOCTH OT BO3pacTHBIX OCOOEHHOCTEW pal[MOHA MHUTAHUS MOCTYIJIEHHE BOJABI C MUILEH B
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opranusM pedenka konedsercst ot 40 10 60%.
Tabnuua 8

Pexomenyemoe motpebaeHne BOAbI M HAIMUTKOB JUIS MTOAIEPKaHUS
BOJHOTO OajlaHca opraHu3Ma JIeTeu

[Tokazarenu Bo3spactHble rpynmnsl nerei

7-11|1-21.] 3-6 7 -10 mer 11 -13 ner 14 - 17 ner
Mec. JIET

M hi M a M A

Bopa, n/cytkn | 0,2- | 0,6- | 0,8- | 1,2- | 1,1- | 1,3- | 1,2-| L1,5- | 1,4-
0,3 0,7 0,9 1,3 1,2 1,4 1,3 1,6 1,5

V. Hytpnom

Hytpuom mnpencraBnser co0o0il COBOKYNHOCTb aJUMEHTApHBIX (AKTOPOB, HEOOXOIMMBIX IS
HOJICP)KaHUSl TMHAMUYECKOTO PAaBHOBECUS MEXAY YEJIIOBEKOM Kak C(HOPMHPOBABIIMMCS B Ipolecce
HBOJIIOIMKM OHOJOTMYECKUM BHJIOM U OKpY)KaloUleW Ccpeaod, HampaBleHHYI0O Ha o0ecredeHue
KU3HEEATEIbHOCTH, COXpPAaHEHHWE M  BOCHPOM3BOJICTBO BHJA, MOAJEpKAHME aJalTallMOHHOTIO
MOTEHIMajla OpPraHMW3Ma, CHCTEMbl AHTUOKCHJIAHTHOM 3alllUThI, amoITo3a, MeTadbonu3ma, (YHKIUU
WMMYHHOUN CUCTEMBI.

Hytpuom, mo cymectBy, npeacraBiser co0oil ¢GopMyily ONTUMAIBHOTO TMHMTAHHS, KOTOpas
MOCTOSIHHO COBEPILIEHCTBYETCS U JIOMOJHSETCs. 3HaHWe JTOW (OpMYINbl SIBISETCA KIIOYOM K
(OpMHPOBAHUIO ONTUMAIBHOM JUIsI YENOBEKa CTPYKTYpPbl NMHUTAaHUS, a 3HAYUT U K COXPAHEHUIO €ro
310pOoBhs. B KOMILIEeKC HyTpHOMa, yCTaHaBIWBaeMblid HacTossmuMu MP (Taba. 9 - 24), BXOAAT HOPMBI
(bI/ISI/IOJIOFI/I‘-IeCKI/IX HOTpG6HOCTCfI B OHCPIruM MW SCCCHUHUAJIBbHBIX IMMIICBBIX BCHICCTBAX, AJICKBATHBLIC
YpOBHU MOTPEOICHUs ISl MUIIEBBIX U OMOJIOTMYECKH aKTHBHBIX BEUIECTB, ICCEHIIMAIBLHOCTH KOTOPBIX
€€ HE JOKa3aHa, HO MMCHOTCA y6e,Z[I/IT€.HBHBIe HAYYHBIC NAHHBIC, MOATBCPIKAAONINEC X BAXHYIO POJIb
KaK »9K30T€HHBIX pETyJsTOpOB MeTadolM3Ma, a TakkKe ONTHUMAaJbHbIE COOTHOIICHUS JOJei
MaKpOHYTPUEHTOB B KaJTOPUUHOCTHU PALIMOHA.

Ha nmonynsiinoHHOM ypOBHE HYTPHOM HMEET CBOU OCOOEHHOCTH, CBOIO CTPYKTYPY JUISl KasKIOTO
BO3PACTHOIO MEPUO/IA KU3HU YETIOBEKA.

5.1. HopmMbl pm3mMonornyeckmx NnoTpedbHoOCTEeM B IHEPIrUM U NULLEBbIX
BelecTBax ANA MyX4YUH

Ta0mnuua 9

MakpoHyTpUEHTHI (MY>KUHHBI)
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IToxazarenu (B I'pynna ¢u3nueckoil akTHUBHOCTH
CYTKH)
I-s1 (KDA - 1,4) 2-51 (KODA - 1,6) 3-1 (KDA - 1,9) 4-s (KDA - 2,2) K®A - 1,7
<HE>
Bo3spacr, ner cTap

18-|30-| 45- | 18-]30-| 45- | 18- | 30- | 45- | 18- | 30- | 45- | 65-
20 | 44 | 64 | 29 | 44 | 64 | 29 | 44 | 64 | 29 | 44 | 64 | 74

e

75

DHeprus, KKaji
<k>

2400 | 2300 | 2150 | 2750 | 2650 | 2450 | 3250 | 3150 | 2900 | 3800 | 3650 | 3400 | 2400 | 2300

benok, r <#**>| 84 81 75 89 86 80 102 | 98 91 | 114 | 110 | 102 | 84 81

Bra 42 | 41 | 38 | 45 | 43 | 40 | 51 | 49 | 46 | 57 | 55 | 51 | 42 | 41
JKUBOTHBIN
Knphi, T 80 | 77 | 72 | 92 | 88 | 8 | 108 | 105 | 97 | 127 | 122 | 113 | 80 | 77

VYraesogsl, r 336 | 322 | 301 | 392 | 378 | 349 | 467 | 453 | 417 | 551 | 529 | 493 | 336 | 322

IIumesrie
BOJIOKHA, T

20-25

[Ipumeuanue:

<*> Jlna nun, paborarouux B ycnoBusax KpaitHero CeBepa, sHeprorpaThl yBenuuuBaioTcad Ha 15% M MpomopuuOHANIbHO BO3PAacTaioT
noTpeOHOCTH B OeNKax, XKUpax U yrieBoaax.

<**> ¥enaemast pusnyeckass akTHBHOCTb.

<k*E> Jlns oOecrieueHHs] a30TUCTOTO PaBHOBECUS MUHHMMAaJbHasg MOTPEOHOCTh B O€NKe, aMHHOKUCIOTHBIM CKOp KOTOPOTO C Yy4eTOM
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ycBosieMocTu cooTBeTcTBYET 1,0, cocrapmsier 0,83 T Ha KT MacChl Tea.

OntumanbHOE COOTHOIIEHUE 0JIE MAaKPOHYTPUEHTOB
B KQJIOPUMHOCTH palioHa I MY>KUYHUH

[TokazaTtenwu (B

['pynmna ¢u3ndeckoit akTUBHOCTH

CYTKH)
1- (KDA - 1,4) | 2-1(KPA-1,6) | 3-1(KPA-1,9) | 4-1(KDPA-22) | KDA-17
<HA>
Bospact, 1€t | o | 30. | 45- | 18- | 30- | 45- | 18- | 30- [ 45- | 18- | 30- | 45- | 65- P
20 | 44 | 64 | 29 | 44 | 64 | 29 | 44 | 64 | 29 | 44 | 64 | 74 | o
gffpm"’ KT 2400 | 2300 | 2150 | 2750 | 2650 | 2450 | 3250 | 3150 | 2900 | 3800 | 3650 | 3400 | 2400 | 2300
benoxk, % ot
e | 14| 14| 14 |13 13 ] 13 125|125 125 | 12 | 12 | 12 | 14 | 14
0
Kuap, % ot 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 [ 30 | 30 | 30 | 30
KKaJI
o
HIKK, % ot 0
KKalJl
MHXK, % ot 10
KKall
o
TTHXKK, % ot 6 10
KKaJI

Tabmuma 10
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[Tokazarenu (B

I'pynna ¢gusnueckoil akTHUBHOCTH

CYTKH)
1-s1 (KDA - 1,4) 2-51 (KDA - 1,6) 3-1 (KDA - 1,9) 4-51 (KDA -2,2) K®A - 1,7
<HE>
Owmera-6, % ot 5.
KKaJj
Owmera-3, % ot 1.2
KKaJ
Vranesonasnl, %
56 56 56 57 57 57 | 57,5575 |57,5| 58 58 58 56 56
OT KKall
JloOaBiieHHBIE
caxapa, % oT <10

KKaJI

[Tponomxenue Tabdm. 10
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IIpumeuanue:

<*> Jlna nui, pabotaromux B yciosusx Kpaitnero Cesepa, sHeprorpaTsl yBenuuuBaoTcs Ha 15% u
MPOIOPIIMOHAIIEHO BO3PACTAIOT MOTPEOHOCTH B OeNKaX, KHUpPaxX U yriIeBOJaX.

<**> Wenaemast pusnyeckass akTHBHOCTb.

<k*E> - Jlng  oOecmeueHUs a30THUCTOTO paBHOBECHS MMHUMANIbHAs TOTPEOHOCTH B Oenke,
AMUHOKHUCIIOTHBIH CKOP KOTOPOTO C y4eTOM YycBosieMocTu cootBeTcTByeT 1,0, cocraBuser 0,83 r Ha Kr

MacCcChI T€1a.

Ta6muna 11

Hopwmsbl ¢puznonornueckux norpeOHOCTEl B BUTAMHHAX JUTSI MY>KYUH

[TokazaTenu (B CyTKH)

Crapiue 18 ner

Burtamuu C, mr 100
1,5
Buramuu By, mr
0,6 Mr/1000 xxan
1,8
Butamunu B,, mr
0,75 mr/1000 xkan
Butamun Bg, Mr 2,0
20

Hwuanua, MT HHAIL. DKB.

& mr Huar. 3kB./1000 kkai

Butamun B,, MKT 3,0
®onaTel, MKT 400
IlarTOTEHOBAS KHCIOTA, MT 5,0
buotun, MKT 50
ButamuH A, MKT peT. 3KB. 900
bera-kapotun, Mr 5,0
Buramun E (0-TOKODEPOIT ) vr Tok. 5ke. 15
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"MP 2.3.1.0253-21. 2.3.1. l'MrveHa nutanus. PaunoHanbHoe nuTaHue. [lokyMeHT npefoctasneH KoHcynbTaHTl0C
HopMbI usnonornyeckmx NoTpebHOCTEN B SHEPTUM U MULLEBBIX ... [aTta coxpaHenus: 17.06.2025

Buramuu D, MxT

15 <*>

Buramuu K, Mxr

120

[Tpumeuanue: <*> Jlns nui crapiie 65 et - 20 MKT.

Tabmuma 12
HopwMmb! pusnonornyeckux notpedHocTel B MUHEPAIbHBIX BEIIECTBAX
TUTSE MY>KYUH
[TokazaTenu (B CyTKH) Crapue 18 ner
Kanpmuii, Mmr 1 000 <*>
docdop, mr 700
Maruwmii, Mmr 420
Kammii, mr 3500
Harpwuii, mr 1300
XJ10puabl, MT 2300
Kemeso, mr 10
uHk, Mr 12
Wox, Mkr 150
Menn, Mr 1,0
Mapraner, Mr 2,0
MonubaeH, MK 70
Cenen, MKT 70
XpoM, MKT 40
[Mpumeuanune: <*> Jlns nun crapie 65 aer - 1 200 mr.
Tabmuma 13
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"MP 2.3.1.0253-21. 2.3.1. TurneHa nutaHus. PaumoHanbHOe NUTaHue.

HopMbI (hM3MONOrMYEcKMX NOTPEGHOCTEN B SHEPrMM U MULLEBLIX ...

[JokymeHT npepocTtasneH KoHcynbTaHTIn0C
[aTta coxpaHenus: 17.06.2025

AJleKBaTHbBIE YPOBHH MOTPEOICHUS MUHEPAIBbHBIX BELIECTB IS MYKUUH

[TokazaTenu (B CyTKH) Crapme 18 ner
Kob6aneT, MK 10
®dTop, Mr 4.0
Kpemuuii, mr 30
Banaauii, Mxr 15

5.2. HopmMbl hpmM3mMonormyeckmx NnoTpedbHoOCTEeM B IHEPrUM U NULLEBbIX

BelwecTBax AN XeHLWWH

MakpoHyTpueHTHI (3KCHIIIMHBI)

Ta0nuua 14

HafeXXHaa npaBoBas noaaepixka
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"MP 2.3.1.0253-21. 2.3.1. T'urneHa nutanus. PaumoHanbHoe nutaHue. HopMbl pmanonormyeckmx
NoTpPebHOCTEN B SHEPrN 1 MULLEBBIX ...

[okymeHT npepoctasneH KoHcynbTaHTI0C

[ata coxpaHenusi: 17.06.2025

[Tokazarenu (B

I'pynna ¢gusnueckoil akTHUBHOCTH

CYTKH)
-1 (KDPA-14) | 21 (KOA-1,6) | 3-1(KPA-1,9) | 4-1(KDPA-22) | KOA-17
<kAk>
Bospact, net | o | 30. | 45- | 18- | 30- | 45- | 18- | 30- | 45- | 18- | 30- | 45- | 65- o
29 | 44 | 64 | 29 | 44 | 64 | 29 | 44 | 64 | 29 | 44 | 64 | T4 | o
Sffpm"’ KK 1900 | 1800 | 1700 | 2200 | 2100 | 1950 | 2600 | 2500 | 2300 | 3000 | 2850 | 2700 | 1900 | 1800
[TokazaTenu (B I'pynna ¢uzndeckoit akTUBHOCTH
CYTKH)
l-1 (KDA-14) | 21 (KOA-1,6) | 3-a(KPA-19) | 4-1(KDPA-22) | KOA-17
<HE>
bemok, T
ks 67 | 63 | 60 | 72 | 68 | 63 | 81 | 78 | 72 | 90 | 8 | 81 | 67 | 63
B T.u.
y 34 | 32| 30 | 36 | 34 | 32 | 41 | 39 | 36 | 45 | 43 | 41 | 34 | 32
JKNUBOTHBIN
YKupsr, T 63 | 60 | 57 | 73 | 70 | 65 | 87 | 8 | 77 [ 100 | 95 | 90 | 63 | 60
Vroesomsl, T | 266 | 252 | 238 | 314 | 299 | 278 | 374 | 359 | 331 | 435 | 413 | 392 | 266 | 252

IInmeBrle
BOJIOKHA, T

20-25

[Tponomxenue Tabdmn. 14
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"MP 2.3.1.0253-21. 2.3.1. ['urneHa nuTaHuns. PaunoHanbHoe nuTaHne. HopMbl PrU3nonormiyecknx [okyMeHT npepoctasneH KoHcynbTaHTI0C
NoTpebHOCTEN B SHEPrM U MULLEBbIX ... [aTta coxpaHeHus: 17.06.2025

[Ipumeuanue:

<*> Jlns nui, pabortaroumx B ycnoBusix Kpaitnero CeBepa, sHeproTpaTsl yBeIHMUMBAIOTCS Ha 15% W mponopuuoHanbHO BO3pPACTaOT
MOTPEOHOCTH B OENKaX, )KUpaxX U yIrieBoaax.

<**> Kenaemas puznueckast akTUBHOCTb.

<k#E> Jlns obecriedeHHs] a30TUCTOrO PaBHOBECHS MHUHHUMAaJbHas MOTPEOHOCTh B OeNike, aMMHOKHUCIOTHBIM CKOp KOTOPOIO C y4eTOM
ycBosieMocTu cootBercTByeT 1,0, coctaisier 0,83 r Ha KT Macchl Tena.

Tabauua 15
OnTumanbHOE COOTHOUIEHHE 01N MAKPOHYTPUEHTOB B KAJIOPUHHOCTH
paHI/IOHa 151 JKCHIIINH
[TokazaTtenwu (B I'pynna ¢u3ndeckoit akTUBHOCTH
CYTKH)
11 (KDA -1,4) | 2-9(KDA-1,6) | 3-a(KDPA-1,9) | 4-51(KDPA-22) | KDA-1,7
<F k>
Bospact, net | o | 30 | 45- | 18- | 30- | 45- | 18- | 30- | 45- | 18- | 30-| 45- | 65- C;aep
20 | 44 | 64 | 29 | 44 | 64 | 29 | 44 | 64 | 29 | 44 | 64 | T4 | o
fffpm"’ KT 1900 | 1800 | 1700 | 2200 | 2100 | 1950 | 2600 | 2500 | 2300 | 3000 | 2850 | 2700 | 1900 | 1800
benox, % ot 14 | 14 | 14 | 13 | 13| 13 |125| 125125 12 | 12| 12 | 14 | 14
KKay <*#%> : ’ ’
0
HKuper, %o 01|50 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30| 30 | 30 | 30
KKaJl
HXK, % ot 10
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"MP 2.3.1.0253-21. 2.3.1. T'urneHa nutanus. PaumoHanbHoe nutaHue. HopMbl pmanonormyeckmx
NoTpPebHOCTEN B SHEPrN 1 MULLEBBIX ...

[okymeHT npepoctasneH KoHcynbTaHTI0C

[ata coxpaHenusi: 17.06.2025

KKaJl
MHXK, % ot 10
KKaJl
o

ITHXK, % ot 6-10
KKaJl

Owmera-6, % ot 5.3
KKaJl

Owmera-3, % ot 1.2

KKaJI

Vrnesonsl, %

56 56 56 57 57 57 | 57,5 57,5
OT KKaJl

57,5

58

58

58

56

56

JloGaBaeHHBIC
caxapa, % ot <10
KKaJT

www.consultant.ru
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"MP 2.3.1.0253-21. 2.3.1. TurneHa nutaHus. PaumoHanbHOe NUTaHue.
HopMbI usnonornyeckmx NoTpebHOCTEN B SHEPTUM U MULLEBBIX ...

[lokyMeHT npefoctasneH KoHcynbTaHTl0C

[aTta coxpaHenus: 17.06.2025

IIpumeuanue:

<*> Jlna nui, pabotaromux B yciosusx Kpaitnero Cesepa, sHeprorpaTsl yBenuuuBaoTcs Ha 15% u
MPOIOPIIMOHAIIEHO BO3PACTAIOT MOTPEOHOCTH B OeNKaX, KHUpaxX U yriIeBogaX.

<**> Wenaemast pusnyeckass akTHBHOCTb.

<k*E> - Jlng  oOecmeueHUs a30THUCTOTO paBHOBECHS MMHUMANIbHAs TOTPEOHOCTH B Oenke,
AMUHOKHUCIIOTHBIA CKOP KOTOPOTO C y4eTOM YycBosieMocTu cootBeTcTByeT 1,0, cocraBuser 0,83 r Ha Kr

MacCcChI T€1a.

Tabauua 16

HopwMmsl pusnonoruyeckux noTpedOHOCTEH B BUTAMUHAX IS KEHIIUH

[TokazaTenu (B CyTKH)

Crapie 18 ner

Burtamuu C, mr 100
1,5
Buramuu By, mr
0,6 Mr/1000 xxan
1,8
Butamunu B,, mr
0,75 mr/1000 xkan
Butamun Bg, Mr 2,0
20

Hwuanua, MT HHAIL. DKB.

& mr Huar. 3kB./1000 kkai

Butamun B,, MKT 3,0
®onaTel, MKT 400
IlarTOTEHOBAS KHCIOTA, MT 5,0
buotun, MKT 50
ButamuH A, MKT peT. 3KB. 800
bera-kapotun, Mr 5,0
Buramun E (0-TOKODEPOIT ) vr Tok. 5ke. 15
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"MP 2.3.1.0253-21. 2.3.1. TurneHa nutaHus. PaumoHanbHOe NUTaHue.
HopMbI usnonornyeckmx NoTpebHOCTEN B SHEPTUM U MULLEBBIX ...

[JokymeHT npepocTtasneH KoHcynbTaHTIn0C
[aTta coxpaHenus: 17.06.2025

Buramuu D, MxT

15 <*>

Buramuu K, Mxr

120

[Tpumeuanue: <*> Jlns nui crapiie 65 et - 20 MKT.

HopwMmb! pusnonornyeckux notpedHocTel B MUHEPAIbHBIX BEIIECTBAX

1 SKEHIIUH

Tabmuma 17

[TokazaTenu (B CyTKH) Crapue 18 ner
Kanpnmit, mr 1 000 <*>
docdop, mr 700
Maruwmii, Mmr 420
Kammii, mr 3500
Harpwuii, mr 1300
XJ10puabl, MT 2300

[Iponomxkenue Tadmn. 17

[TokazaTenu (B CyTKH) Crapme 18 ner
Kemeso, mr 18
uHk, mMr 12
ﬁon, MKT 150
Menp, Mr 1,0
Mapranein, mr 2,0
MoaubaeH, MK 70
CeneH, MKT 55
Xpom, MKT 40
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"MP 2.3.1.0253-21. 2.3.1. TurneHa nutaHus. PaumoHanbHOe NUTaHue.
HopMbI usnonornyeckmx NoTpebHOCTEN B SHEPTUM U MULLEBBIX ...

[JokymeHT npepocTtasneH KoHcynbTaHTIn0C
[aTta coxpaHenus: 17.06.2025

[Mpumeuanune: <*> Jlns nun crapie 65 aert - 1200 mr.

A,Z[GKBaTHBIe YPOBHHU HOTpGG.HGHI/ISI MHHCPAJIBbHBIX BEIICCTB JIS ) KCHIIUH

[TokazaTenu (B CyTKH)

Crapie 18 ner

Kob6aneT, MK 10
®dTop, Mr 4,0
Kpemuuii, mr 30
Bawnaauii, Mxr 15

HOTpGGHOCTH B OHCPIUr U NUIICBLIX BCUICCTBAX IJIS ) KCHIIUH
B Ieproj] 0epeMEHHOCTH U KOPMIICHHS peOeHKa

IToxazarenu (B CyTKH) bepemennble Kopmsmue
1 tpumectp | 2 tpumectp | 3 tpumectp | 1 - 6 mec. | 7 - 12 mec.
DHeprust U MaKpOHYTPUEHTHI
benxu, % ot xkan 12 12-15 12 -15 12 -15 12-15
Kupsl, % ot kxan 30-33 30-33
Vrnesoawl, % oT Kkaj 55-58 55-58

IIOHOJ'IHI/ITGJ'IBHBIC l'IOTpe6HOCTI/I B DHCPIuM U NUIICBBIX BCIICCTBAX

DHeprus, KKajia - 250 350 500 450
benoxk, r - 10 30 40 30
Kup, r - 10 12 15
Vrinesonaml, T - 30 50
JATI'K, mr 200 200

HOTpe6HOCTI/I B BUTaMHWHAaX U MUHCPAJIbHBIX BCIICCTBAX KCHIITUH
B Ieproj] OepeMEHHOCTH U KOPMIICHHS peOeHKa

Tabauua 18

Tabauua 19

Tab6auua 20

HafeXXHaa npaBoBas noaaepixka

Www.consu

Itant.ru

CtpaHuua 48 u3 78



"MP 2.3.1.0253-21. 2.3.1. TurneHa nutaHus. PaumoHanbHOe NUTaHue.
HopMbI usnonornyeckmx NoTpebHOCTEN B SHEPTUM U MULLEBBIX ...

[lokyMeHT npefoctasneH KoHcynbTaHTl0C

[aTta coxpaHenus: 17.06.2025

[TokazaTenu (B CyTKH) bepemennbie Kopwmsiue
1 tpumectp | 2 tpumectp | 3 tpumectp | 1 - 6 mec. | 7 - 12 mec.

Buramun C, mr 110 110 110 130 130
Butamun B, mr 1,5 1,7 1,7 1,8 1,8
Buramuu B, mr 1,8 2,0 2,0 2,1 2,1
Buramuu Bg, Mmr 2,0 2,3 2,3 2,5 2,5
Huamus, Mr 5raIl. 5KB. 20 20 20 20 20
Buramuu By, MKT 3,0 3,5 35 35 3,5
donat, MKT 600 600 600 500 500
S?HTOTCHOBaﬂ KHCIIOTA, 5.0 6.0 6.0 7.0 7.0
buotun, MKT 50 50 50 50 50
BBIf]‘gT'aM“H A, MKT per. 800 900 900 1200 1200
bera-kapotuH, mr 5,0 5,0 5,0 5,0 5,0
Buramun E
(0-TOKO(EPOIT ) 15 17 17 19 19
TOK. OKB.
Buramuu D, Mxr 15 15 15 15 15
Buramuu K, Mxr 120 120 120 120 120
Kanpumii, mr 1000 1300 1300 1400 1400
docdop, Mr 700 900 900 900 900
Marnuii, Mmr 420 450 450 450 450
Kannit, mr 2500 2500 2500 2500 2500
Hatpwuii, mr 1300 1300 1300 1300 1300
Xnopumsl, MT 2300 2300 2300 2300 2300
XKeneszo, mr 18 33 33 18 18

HafeXXHaa npaBoBas noaaepixka
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"MP 2.3.1.0253-21. 2.3.1. TurneHa nutaHus. PaumoHanbHOe NUTaHue.
HopMbI usnonornyeckmx NoTpebHOCTEN B SHEPTUM U MULLEBBIX ...

[JokymeHT npepocTtasneH KoHcynbTaHTIn0C
[aTta coxpaHenus: 17.06.2025

uHk, Mr 12 15 15 15 15
Wox, Mkr 150 220 220 290 290
Menpb, Mr 1,0 1,0 1,0 1,0 1,0
Monu6aeH, MKT 70 70 70 70 70
Mapraseri, Mmr 2,0 2,0 2,0 2,0 2,0
CeneH, MKT 55 55 55 55 55
XpoMm, MKT 50 50 50 50 50

5.3. Hopmbi ¢husnonornyecknx noTpedbHOCTEN B IHEPIrUU U NULLEBbLIX
BellecTBax AnA geteun

Tabauua 21

Hopw™meb! ¢puznonornueckux moTpeOHOCTEH B SHEPTHH U MTUIIEBBIX
BeleCTBaX, BUTAMUHAX U MUHEPaIbHBIX BEIIECTBAX
N | TIloka3zarenu Bo3spacTHble rpynmbl
(B cyTKH)
0-3/4-6| 7- |1-2r|3-6mner| 7-10 | 11-14ner 15-17 ner
Mmec. | mec. | 11 neT LHAAS LHAAS
Mec.
MaJiby | ICBOY | FOHOIII | IEBYIII
UKU KU u KU
DHeprus 1 NUIIEBHIE BEIIECTBA
115 | 115 | 110
1 |Omeprus, kkan | _,° | 4 | s | 1300 | 1800 | 2100 {2500 2300 | 2900 2500
2 |benok, T - - - 39 54 63 75 69 87 75
B T.U.
AKUBOTHBIH (%) i i i 70 65 60
sk
ek oo o6 | 29 | - . . S N A
Macchl Tena
6,5 6 5,5
3 | Kupsl, T IR I I 60 70 83 77 97 83
JAT'K, mMr 100 -
JT'K + DIIK, - 250
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"MP 2.3.1.0253-21. 2.3.1. l'MrveHa nutanus. PaunoHanbHoe nuTaHue. [lokyMeHT npefoctasneH KoHcynbTaHTl0C

HopMbI usnonornyeckmx NoTpebHOCTEN B SHEPTUM U MULLEBBIX ... [aTta coxpaHenus: 17.06.2025
I

XO0necTepuH, ) ) ) <300

MI’

13 ] 13 | 13

4 |Vroesomst, v | o | o | oo | 188 | 261 305 | 363 | 334 | 421 | 363
Tlmesbie ; ; ; 10 12 16 20 22
BOJIOKHA, T

5 Buramunasl

Buramuu C,mr | 30 | 35 | 40 | 45 50 60 70 | 60 | 90 | 70
ﬁfTaMHHB“ 0304105 08 | 09 1.1 1.3 15 | 13
ﬁfTaMHHB% 041 05| 06 | 09 1.0 1.2 1.5 1.8 | 15
ﬁfTaMHHBﬁ’ 04 | 05 | 06 | 09 1.2 1,5 17 1 1.6 | 20 | 16
Huaus, mr 50| 60| 70| 80 | 11,0 | 15,0 18,0 20,0 | 18,00
HHUAIl. DKB.

Buravmn Bio, 131 04 | 05 | 07 1,5 2.0 3,0

MKT

DoTaTHI, MKT 50 60 | 100 200 300 - 350 400
Hawrorenosas | | 15| 20 | 25 3.0 3.5 50 | 4.0
KHCJIOTa, MI*

buorun, MKT 10 10 15 20 25 50
Butamus A,

400 450 | 500 700 | 1000| 800 |1000| 800

MKT PET. KB

Buramun E,

(

a-Toxotepor 3,0 40 | 4,0 7.0 10,0 12,0 15,0

) MTI' TOK KB

Butamun D, 10,0 15

MKT

Buramuh K, 30 30 55 60 80 | 70 | 120 | 100
MKT
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"MP 2.3.1.0253-21. 2.3.1. l'MrveHa nutanus. PaunoHanbHoe nuTaHue. [lokyMeHT npefoctasneH KoHcynbTaHTl0C
HopMbI usnonornyeckmx NoTpebHOCTEN B SHEPTUM U MULLEBBIX ... [aTta coxpaHenus: 17.06.2025

[Iponomkenne Tadmd. 21

N | Iloka3arenn Bo3spacrasle rpynisl
(B cyTKH)
0-3{4-6| 7- |1-2r|3-6mner| 7-10 11 - 14 ner 15-17 ner
Mmec. | mec. | 11 JIET <EEE> <EEES
Mec.
MaJjby | JICBOY | FOHOIII | JICBY
150951 KH u KA
6 MuHepanbpHbIE BEllECTBA
Kanpruii, Mmr 400 | 500 | 600 | 800 900 1100 1200
docdop, mr 300 | 400 | 500 | 600 700 800 900 900
Marnuii, Mmr 55 60 70 80 200 250 300 400
Kamnii, mr - - - 1000 1500 2000 2500 3200
Harpwuii, mr 200 | 280 | 350 | 500 700 1 000 1100 1300
XJ0pUIbI, MT 300 | 450 | 550 | 800 1100 1700 1 900 2300
Keneso, mr 40 | 7,0 | 10,0 10,0 12,0 15,0 18,0
uuk, Mr 3,0 4,0 5,0 8,0 10,0 12,0
Wox, Mxr 70 90 130 150
Menp, Mr 0,5 0,5 0,6 0,7 0,8 1,0
Mapraser, mr -2 es |0 | s 2,0 3,0
Monu6aeH, MKT - 10 15 20 30 45 65
CeneH, MKT 10 12 15 20 30 40 50
XpoMm, MKT - - - 11 15 25 35
091(1,0(1,4|1,5
®dtop, Mr <*F*> - - 0,4 0,6 ’ ’ ’ ’ 2,2 2,3 2,8 3,2
P o) | (@) | ()| ()

IIpumeuanue:

<*> JlorpeOHOCTH mJIS JET€H TMEpBOr0 TOJa JKU3HHM, HAXOAAIMIMXCSI HAa HCKYCCTBEHHOM
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"MP 2.3.1.0253-21. 2.3.1. l'MrveHa nutanus. PaunoHanbHoe nuTaHue. [lokyMeHT npefoctasneH KoHcynbTaHTl0C
HopMbI usnonornyeckmx NoTpebHOCTEN B SHEPTUM U MULLEBBIX ... [aTta coxpaHenus: 17.06.2025

BCKapMJIMBaHHHM, B DHEPTUH, OCNIKaX, XKHUPaX, YIIEBOAX JaHbI B I/KI' MAcChI Tela.
<**> AneKBaTHBIN YPOBEHB MOTPEOICHUSI.

<#**> Jlpu opraHu3aliy MUTaHUS B OPraHU30BAHHBIX JETCKUX KOJUIEKTHBAX MOTPEOHOCTH AeTeit
CTapUIMX BO3PACTHBIX TPYNIl B SHEPIMU M NHIIEBBIX BEIIECTBAX, MMEIOMINE EJICHHUE IO IOJIOBOMY
MPU3HAKY, CIEIyeT PaCCUUTHIBATH O OOJIbIIEMY 3HAUCHHIO.

Tabauua 22

OnTuMalnbHOE COOTHOIIEHUE A0JIM MAKPOHYTPUEHTOB B KAJIOPUHHOCTU
pauyoHa aJist 1eTei

ITokazarenu Bo3spactasle rpynisl
(B cyTKH)
0-3{4-6| 7- (1-2r|3-6mer| 7-10 11 - 14 ner 15-17 ner
mec. | mec. | 11 JIeT
Mec. MaJjby | ICBOY | FOHOII | JEBY
KU KU u KA
DHeprus U NUIIEBbIE BEIIECTBA
115 | 115 | 110
1 | OHeprus, Kkan oo | ks | ks 1300 | 1800 | 2100 | 2500 |2300| 2900|2500
0 -
2 benoxk, % ot ) ) 10 12-15
KKaj 15
0 -
3 Kupsl, % ot i i i 30 25135
KKaJ 40
o
ITHXK, % ot i i i 5.10 6-10
KKaJ
)
Owmera-6, % ot i i i 4.9 5.3
KKaJ
20
Owmera-3, % ot ) ) ~ 108-1 1.2
KKaJ
o
4 Vrnesonsl, % i i i 55 _60
OT KKaI
B T.4. caxapa, % | i i <10
OT KKaJI

[Mpumeuanue: <*> [loTpeOHOCTH AN JEeTel MEPBOrO rojia KU3HU B DHEPTUH, )KUPaX, YIIIEBOAAX
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"MP 2.3.1.0253-21. 2.3.1. l'MrveHa nutanus. PaunoHanbHoe nuTaHue. [lokyMeHT npefoctasneH KoHcynbTaHTl0C
HopMbI usnonornyeckmx NoTpebHOCTEN B SHEPTUM U MULLEBBIX ... [aTta coxpaHenus: 17.06.2025

JTaHbI B I/KT MAcCHI TeJa.

5.4. AnekBaTHble YPOBHM NOTPEGNEeHMs MUHOPHbIX GMONOrMYeckKu
aKTUMBHbIX BELLECTB NULLU

Tabnuma 23

AJieKkBaTHbIE YPOBHU NOTPEOIECHUS MUHOPHBIX OMOJIOTMYECKU aKTUBHBIX
BEILIECTB MUILHU JISI B3POCIIBIX

[TumieBkie BelecTBa AJIeKBaTHBIN YPOBEHB
MOTpeOJIeHUs IJIs1 B3POCIIBIX,
MI/CyTKH

ButamuHomomo0OHbIE cCOeIUHEHHUS

MuoHO03UT (MHO3HUT) 500
L-Kapautun 300
Kosnzum Q10 (yOuxuHOH) 30
JIunoesas kuciora 30
MeTuaMeTHOHUHCYTb(POHUI 200
OpotoBas kuciora 300
[TapaamuHOOEH30HAs KMCIOTA 100
Xonuu 500

MuanonbHbIE COEMUHECHUS

Nunon-3-kapouHomn 50

DeHoNLHBIE COETUTHEHNS

DdeHonpHbIE KUCIOTEI

IM'uapoxcrOeH30iHbIe KUCIOTHI (TAJIJIOBAs, JJIJIaroBas 1 50
Jp.)
[Tponomxkenne Tadm. 23
IInmeBrle BemecTBa AJIeKBaTHBIN YPOBEHB
MOTpeOJIeHUs I B3POCIIBIX,
MI/CyTKH
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"MP 2.3.1.0253-21. 2.3.1. TurneHa nutaHus. PaumoHanbHOe NUTaHue.
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['ipokcuKopuYHbIE KUCIOTHI (XJIOPOT€HOBBIE, (hepyioBas,

200

UKOpHUeBast, KadrapoBas u 1p.)
daaBoHOUAEI
®dnaBoHOIIBI (KBEPLETHH, KEMIT(EPOII, MUPUIIETHH, 30
M30pPaMHETHH U UX TJIMKO3U/[IbI B [IepecueTe Ha ariinKoH)
®dniaBaHOHBI (TeCNIEPETUH, HAPUHTECHUH, SPUOAUKTHOIN U UX 30
IJINKO3U/IbI B IIEPECUETE HA arJINKOH)
®naBaH-3-0J1bl (AMUTAJUIOKATEXUH, SITUKATEXUH, KATEXUH U 200
WX TaJIJIaThl)
@J1aBOHBI (alIUT€HUH, JIIOTEOJIMH U UX IVIMKO3U/IbI B 10
MepecyeTe Ha arJInKOH )
AHTOIMAaHUHBI (TTIMKO3U/Ibl IMAHUANHA, MAIbBUINHA, 50
MeTaproHuanHa, Aeb(GUHUINHA, TETYHUINHA)
N3o¢naBoHONAB (TEHUCTEHH, TIULUTEHH, JTAUI3EHH U UX )
TJIMKO3U/IbI B TIEpECcUeTe Ha arJIMKOH)
[TonmumepHbie peHOTbHBIE COETUHEHUS
KonnencupoBanHble TaHUHBI (TPOAHTOIIMAHUTUHBI ) 200
I'unponuzyemble TaHUHBI (TAJIJI0- ¥ 3JUIATOTAHUHBI) 200
Ctunp0eHbl

PecBepatpoi, nukeaTaHHOJ, BUHU(PEPUH U UX TIIUKO3HU/IBI B )

MEpeCUYECTE HA arJIMKOH

buonornyeckn akTUBHBIE BEIIECTBA JTUIUIHON MPUPOIBI

B-cutocTepuH 100
Crurmacrepun 100
B-cutoctepon-D-ranko3n 100
Jlpyrue OnoJIOruuecKr aKTHBHBIC BEIIECTBA
Kapnosun 200
I'moko3amuH cynbgat 700

Tabauua 24
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AJleKBaTHBIE YPOBHHU MOTPEOICHUSI OMOJIOTHYECKH aKTUBHBIX BEIIECTB
AN U JeTeU

[Toka3zarenn Bennuunsl moTpebieHus B 3aBUCUMOCTH OT
BO3pacTa JCTeH, MI/CyTKH

O0-12mec. | 1-3roma | 4-6ner 7-18 et
MuoHo3UT (MHO3UT) 30-40 50-60 80-100 | 200 -500
L-Kapuutun 10-15 30-50 60 - 90 100 - 300
Xonun 50-70 70 -90 100 -200 | 200 -500
i};&;ﬁgg;)nnm (3a cuer GpyKTOB U i i i 150 - 250
B T.4. (h1aBaH-3-0JI0B (KaTEXHUHOB) - - - 50-100

VI. MUKpoG1OM KuLeYHUKa 1M NYTU ero nogaepKaHusi ¢ NOMOLLbIO
anuMMeHTapHbIX hakTopoB

MukpoOuom uenoBeka MW ero Hauboliee MHOTOYMCICHHAs COCTaBISIONIAsl, ACCOLMUPOBAHHAS C
KUIIEYHUKOM,  SIBJSICTCS  MOCTOSIHHO  JICMCTBYIOLIEW  CIIOKHOOPTaHM30BaHHOM  3KOCHUCTEMOM,
oTpeenstoneil MHOXKeCcTBO (DyHKIMK opraHu3ma-xo3siiHa. CocTaB MUKpOOMOMa, B3aUMOJICHCTBUE €ro
Mpe/ICTaBUTENIed C aHATOMUYECKUMHU CTPYKTypamH CIM3UCTOM M METaOOJIUTHBIA Iyl B IPOCBETE
KHUIIIEYHUKA OINPEACNSIIOTCS COCTOSHUEM WMMYHHUTETa H TMOTPEOHOCTSAMH UYEIOBEKa B MHUIIEBBIX
BEIIECTBAX B PA3NIMYHBIC MEPUOABI XKU3HU - OT POXKIAEHUS A0 crapocTu. KuinewyHslid romeocras
MOJIJIEP>KUBACTCS TOCTYIUICHUEM ONPEEICHHOTO Ha0opa HYTPUEHTOB, CIOCOOCTBYIONIUX OTOOpPY TexX
BUJIOB MUKpPOOPIaHU3MOB, KOTOpbIE O0JIaJalOT MeHETHYECKON CIOCOOHOCTHhIO K METabOJIM3aluu STUX
BEIIECTB, BBKUBAIOT M padOTaIOT B cO3aroIIelics cpene. B cBoro ouepens, Ononorndeckass akTHBHOCTh U
COOTHOIIEHUE MPOIYLUPYEMBIX MUKPOOPTraHU3MaMU METa0OJIUTOB 3aBUCAT OT KauecTBa M KOJMYECTBA
HYTPUEHTOB MPHU UX MOCTYIJICHUH C MULLEH.

Kumeunsii MUKpoOHOM MPUHMMAET Y4acTHE B PErysLUHM MMMYHHUTETa, 00ECIeYUBaAET 3allUTy
X03sduHa OT HH(bGKI.IHfI, NoAACPIKUBACT 3H€pI‘€TH‘-I€CKPIfI roMeocCras mn aHaHTaHHOHHBIﬁ IIOTCHOUAJI
opranu3ma. PaBHOBecme M ajnekBaTHas aKTHBHOCTb JTOW MHUKPOOHOW SKOCHCTEMBI CIOCOOCTBYIOT
COXPAHCHUIO TMMOCTOAHCTBA BHyTpGHHGfI CpCabl OpraHn3Ma U OTCYTCTBUIO IMATOJOTUYCCKUX U3MEHEHUN

[54 - 55].

Ha ¢one HeonTuManbHOro MUTaHUS B MUKPOOHMOME BO3HUKAIOT TUCOMOTUYECKUE CABUTH, KOTOPbIE
0e3 CBOEBPEMEHHOH KOPPEKIIMH MOTYT CHOCOOCTBOBATH XPOHM3AIMH IHIIEBAPUTEIBHBIX PACCTPOMCTB,
MaJIbabCoOpOIMH, HApYLIICHUSIM MHHEPAIbHOTO, OEJIKOBOTO M KMPOBOrO OOMEHA, B TOM YHCIIE 33 CUET
M3MCHEHUH BCAChIBAHUS M YCBOCHHUS PAa ICCEHIIMAIBHBIX HYTPUEHTOB, TAKMX KaK KaJbLUi, BUTaMUH D,
moTeph OeNka U He3aMEHUMBIX aMHHOKHCTIOT [56 - 58].

BaxHelimyro 11 opraHu3ma poJib MIPalOT PEryyiaTopbl MeTaboau3Ma - KOPOTKOILETIOYEUHbIE
xupHble kucnothl (KLDKK), nmMMmyHHbBIe 1 HelipoHabHBIE 3()(PEKTOPbI, CHHTE3UpYEMBbIE MUKPOOHOTON B
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Mponecce NUICBApCHUA U YCBOCHUS MMUIIH.

CrnpaBouHas nHGopMaIus 00 OCHOBHBIX TAKCOHOMUYECKUX U (YHKIIMOHATbHBIX XapaKTEPUCTHKAX
KHUIIEYHOT0 MUKPOOHOMa MpUBECHA B IPUIIOKEHNH 4 K HacTosium MP.

6.1. CocTaB KMLLEYHOro MMKpobuoma B3pocnbix noaen

6.1.1. OCHOBHbIe NPU3HaKW, XapaKTepu3yroLme HopManbHbIA MUKPOOUOM:

- HCIIPOHHIAEMOCTh KHIIICYHOI'O 6apbepa, OTCYTCTBHUC TpaHCJIIOKAaOWKW IMATOI'CHOB, AHTUI'CHOB M
OHAOTOKCHHA,

- OTCYTCTBME CHUCTEMHOI'O BOCIMAaJCHHS W TOBBIIMIEHHOTO cOopa W mepeaayu sHepruu (uropoit
XO35IMHY;

- YCTOWYMBBIA aHTarOHU3M 3aIIUTHOW MUKPOQIIOPHI MPOTUB KUIIEYHBIX aTOI'€HOB;

- ¢opmupoBanue azaekBatHoro npodmiss u ypoBHeil KIDKK, oOecrneumBaromux >HEPruio Juis
KOJIOHOLIUTOB, Iepefadyy CHTHAJOB Ha TMEpU(EpUI0 pelenTopaM OpraHoB M CHCTEM JUIS KOHTPOISL
MPOTEKaHMS JIMIIOTEeHE3a U TTIIOKOHEOT€He3a, MHIYKIIMA UMMYHOLIMTOB U IMMYHHBIX OCIIKOB;

- y4aCTue B MeTa0oI13Me MAaKpOHYTPUCHTOB U KOHTAMWHAHTOB IHUIIH.

6.1.2. Ka4yeCTBEHHO-KONIMYECTBEHHbIE MNOKa3aTeNM HOPMAaNbHOro KULUEYHOro
MUKpobunoma.

KpurtepueM orieHKH KUIIEUHOH MUKPOOHOTHI 3/I0POBBIX B3POCIHBIX JIIOJEH B Bo3pacte oT 19 mo 65
ner ¢ HopMmaibHBIM MMT, mnotpebnstomux cOalaHCUPOBAHHBIE IO HSHEPreTUYECKON M MUILEBOM
LIEHHOCTH DPALIMOHBI, aJCKBaTHBIE BO3PACTY M JHEProrparaM, SABIIECTCS KOMIUIEKC TAKCOHOMHYECKHX,
MOMYJSAIUOHHBIX, MMMYHOMETA0OJIMUYECKUX XapaKTepUCTHUK MHKpOOHOro coobmiectBa (Tadm. 25),
3HAYEHUS KOTOPBIX OMpeAeIsitoTes B kaie [63, 64, 84, 93 - 103].

Tabauma 25
OcHOBHBIE KaU€CTBEHHO-KOJIIMYECTBEHHBIE MIOKA3aTEeNN KUIIEUHOTO
MHUKpOOHOMa B3POCIIBIX JIFOJICH
N [Toka3zaTenu 3Ha4YeHU
TakcoHoMu4eckue 1 MOMyJISIUOHHbIE XapaKTEPUCTUKU
1 |MerarenomMHasi XapaKTEPUCTHKA Hannuue 7 ocHoBHBIX (husmoTunoB Firmicutes,
co001IIeCTBa B paHTre (PHIIyMOB Bacteroidetes, Actinobacteria, Proteobacteria,
(¢punorumnos); Verrucomicrobia, Fusobacteria, Euryarchaeota
(Methanobacteraeota)
cootnomenue B JJHK, Beigeneunoii u3 | Cootnomenne Bacteroidetes: Firmicutes
COJIEPKUMOTO KHILIEYHUKA, %o (uanexkc B/ F)-1,7-6,0
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2 |Hamuuue B cocTaBe MUKPOOHOTHI
MPEACTABUTEIEN OCHOBHOIO
MHUKpOOHOMa (TaKCOHOB B paHTe pojia 1
BUJA, % U JUamna3oH coaepKaHus, lg
KOE/r kana)

cootHoteHue B JIHK, BoieneHHom u3
COJIEPKUMOTO KHIIIeuyHHKa (MHIeKC Bfr
/ Fprau)

Ponwr u Bunpl Bifidobacteria, Atopobium,
Lactobacillus, Bacteroides spp., B T.4. B.
fragilis, Bacteroides thetaiotaomicron,
Parabacteroides, Prevotella, Alistipes spp.,
Faecalibacterium prausnitzii, Blautis, Dorea,
Ruminococcus, Roseburia, Coprococcus,
Clostridium spp. (kpome C. perfringens, C.
botulinum), Lachnobacterium, Anaerostipes,
Enterococcus, Escherichia coli, Akkermansia
spp., Methanobrevibacter smithii)

CootHomenue BunoB Bacteroides fragilis:
Faecalibacterium prausnitzii - He 6onee 1,3

3 |BcrpedaeMocTh yCIIOBHO-TTATOTEHHBIX
Y TIATOT€HHBIX MUKPOOPTaHu3MOB (% 1
nmuana3oH coaepxanus, I|g KOE/r kana)

He noypkHBI IpUCYTCTBOBATH:

C. difficile, Salmonella spp., Shigella spp.,
Klebsiella spp., Pseudomonadaceae,
Staphylococcus aureus, Bacillus cereus,
Campylobacter coli & jejuni & lari,
Helicobacter pylori, Listeria monocytogenes;

[Iponomxkenue Tadmd. 25

Tloka3arenn

3HayeHu

MoryT BBIIETATHCS TPAH3UTOPHO:
Fusobacterium spp., Candida spp., B konuuecTse
He Ooutee 4

4 | Vposens 0-pazsHO00Opa3Hs

(4rco BUIOB KUIIICUHON
MUKPOOUOTHI MH/IUBH/IA)

WNunekc [Mueny - 6onee 0,4

[Toka3zaTeny akTUBHOCTH 3AIMUTHBIX U (PaKyIbTATUBHBIX MOMYIALNN (MapKephl
aQHTaroHM3Ma)

5 | KucnoroobpaszoBanue y
oudunodaxrepuii (ea. pH B cpene
KYJIbTUBHPOBAHUS EPBOit
reHepaIm)

He 6onee 4,5

6 |I'emonuTHYeckas akTUBHOCTh
a’pOOHBIX U aHAIPOOHBIX
MUKpPOOPTraHU3MOB, %o

Uucno KOE ¢ npu3zHakaMu remoiin3a 3puTpOoIUTOB
B cpelie KynbTuBHpoBaHus - MeHee 10% ot oOuiero
koimaectBa KOE/T kana

MmmyHONOTHUecKre 1 MEeTabOINYeCKre XapaKTePUCTUKN KOpopuiIbTpaTa
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7 |Conepxanue KIDKK, B ToM uncie MMoib/1, > cootHomeraue A : I1: b
anerara (A), mpormonara (I1),
oyrupara (b) 50-150 3:1:1
8 | KOHILIEHTpAILMsl aMMHUaKa B-acap THJITTUIVH 0
(dexaapHbIe aMUHOKHUCIIOTHI U X
MPOU3BOAHBIC, YACTOTA Y-aMHUHOYKCYCHas 0
oOHapyxenwus, %, He Oonee
B-acmapTHIUIM3HH 0-10
B-amanuH 0-5
S-aMuHOBaJIEpHaHOBas 0-10
Y-aMHHOU30MaCJIsIHasA 0-10
9 |KoHueHTpalus CeKpeTOPHOTo B npenenax 0 - 50

IgA, mr/n

10 | CymmapHas aHTWIIM30LUMHAS, aHTUUMMYHOTJIOOYJIMHOBAsI U aHTUUHTEP(HEPOHOBAs
AKTUBHOCTH (MHEKC MHTUOMPOBAHUS TECT-KYJIbTYp, YaCTOTa OOHApYy)KeHus, %)

11 | KucioTHOCTh COAEpPKUMOTO ot 7,0 mo 7,5
TOJICTOM KHILUKH, 1. pH

6.2. Bo3pacTHble 0cO6GeHHOCTU hopMMpOBaHUsA
KULWEeYHOro MMKpooumoma

[TonnepkaHue ONTHUMAIBLHOTO COCTaBa M (YHKIMOHAIBHOM aKTUBHOCTH KHUIIEYHOTO MUKpOOHOMa
UMeeT HauOoliee BaXKHOE 3HAUYCHHE B KPUTHUECKHE MEPHOIBl OHTOTEHE3a (HOBOPOXKICHHOCTh, PAaHHHIMA
BO3pacT, MyOepTaTHbI neproj, OEpeMEHHOCTh Y JKEHIINH, CTapEHUE) U MPU CTPECCOBBIX BO3JEHCTBUSIX
Ha OpraHu3M BO H30ekaHue GOpMHUPOBAHUS B MUKPOOHOME HETPABUIIBLHBIX TEHHBIX COOTHOIICHUN M UX
3aKpEIUICHUs B UMMYHHOM U MeTabonumdeckoMm deHotune xo3suna [55, 85, 104]. Kumeunas mukpoOroTa
B MPOLIECCE KU3HEACATEIHHOCTH YEIOBEKA MPOXOIUT HECKOJIBKO ATANOB, KaXKIbI U3 KOTOPBIX CBSI3aH CO
cCMeHO# xapakTepa nuTaHus. OHa MPOSBIAETCS CENEKIMEH TMOMyJAIHA ¢ HOBBIMH METa0OTMYECKUMHU
cBoiicTBamu, n3meHenueM npoduieit KIDKK n 6uopaznoobdbpaszusi.

6.2.1. Kume4ynslii MUKpOOHOM JETEH paHHEro BO3pacTa XapakTepHU3yeTcs mpeodiaganueM Guayma

AKTUHOOAKTePUH W HHU3KHM d-pa3H0006pa3HeM , HHU3KOH aKTHBHOCTBIO MHKPOOHBIX HYH3WMOB,
CBSI3aHHOM C 3TUM HEJOCTAaTOYHOM (pepMeHTaINel CI0KHBIX YIIIeBOJIOB, 00Jiee HU3KON MO CPAaBHEHHIO CO
B3pocasiMu  KoHueHTpanuend KI[DKK Oyrupata m mponumoHaTa, a TakKe HE3PEIOCTHIO JIOKAIBHOTO
KHMILIEYHOI'0 UMMYHHUTETA.

dakTopaMu, HETATUBHO BIUSIOLIMIMHU HA CTAaHOBIIEHUE KUIIEYHOM MUKPOOHUOTHI B EPUOJ PAHHETO
OHTOTEHE3a, SIBJISIOTCS HEIOHOIIEHHOCTb, POXKJIEHHWE KECapeBbIM CEUYEHHEM, IMOJBEPKEHHOCTh OCTPHIM
BUPYCHBIM U OakTepuanbHbIM HHEKIusAM pecnuparopHoro tpakra u JXKKT, HazHaueHue aHTUOMOTHKOB,
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HCKYCCTBEHHOE BCKapMIIMBAHUE U HEAJEKBATHBIN IPUKOPM.

VY nereil Ha MCKYCCTBEHHOM BCKapMIIMBaHUHM, OCOOCHHO Y POXKICHHBIX KECapeBBIM CCUYCHHEM,
dbopmupyercst npeobnaganue GUPMUKYTOB Han Oakrepouneramu (uHIekca F/B), cHmkaercs BHIIOBOE
pasHooOpazue Oudumodbaktepuii ¢ gommHHpoBaHueMm B. adolescentis (BcieacTBue OTCYTCTBHS
CEJIEKTUBHOIO JIaBICHUS MPEOMOTHUYECKUX KOMIIOHEHTOB TPYIHOTO MOJIOKA, OPUEHTHPOBAHHBIX Ha B.
longum ssp. infantis -> B. bifidum -> B. breve), camxkaercs ypoBenp KI[DKK arerara [105].

TepaneBTuyeckoe NpUMeHEHHE aHTHOMOTUKOB Y MIIAJICHLIEB U MOTPeOICHNE UX B MAJbIX JI03aX C
KOHTAMHUHUPOBAHHOW TMHINEH SBISICTCS JETEPMHUHAHTOM OTCPOUYCHHBIX METAOOJUYCCKUX IMaTOJIOTHH.
Yepes psn  MUKpOOHO-3aBUCHMBIX 3(dexkToB dopmupyercs CTOMKHI 00€30TeHHBIH  (EHOTHI
MUKpoOnoThl (M3Menenne npodmins KIDKK wu MeraGommueckoro CHUTHaUIMHTA, TEPCUCTEHIIHS
MIPOBOCIIAIIUTENBHBIX TAaKCOHOB W TAaKCOHOB, CHOCOOHBIX K IIOBBIIICHHOMY COOpY SHEPrHMHM) U pOCT
KHUPOBOM TKaHU. B manpHeiiieM 3T0 Takke yCHIIMBAET aTUMEHTApHOE OKUPEHHE, BBI3BAHHOE U30BITKOM
KUpa U 3Hepruu B panuone [106, 107].

OxkonuartenpHOe (pOpMUpOBAHHUE 3PENIO MUKPOOUOTHI y JETEH 3aBepIiacTcs K 5 rojaM >KW3HH, a
OCHOBHBIM (DaKTOPOM, 3aJICPKUBAIOIINM CO3PEBAHUE U JOCTHKEHUE €0 CTAOMILHOTO OMOpa3zHo00pasus,
SBJIIETCS UCKYCCTBEHHOE BCKAPMIIMBAHHUE.

6.2.2. Y 3I0pOBBIX B3POCIHBIX JIIOJIEH COCTaB KUIICYHOTO MHUKpPOOHMOMAa JOCTATOYHO CTA0WJICH W
MEHEe MOBEP)KEH HJIOTCHHBIM BIUSHUSM, a 32 CYET BHICOKOTO OMOpa3zHooOpasus Crioco0eH K OBICTPOMY
BOCCTAHOBJICHHIO IPHU CTPECCaX U BO3JCHCTBUU HEOJIArONMPUSTHBIX (DAKTOPOB OKPYKAIOMIEH CpEIbl.
Opnako moTpebiieHne HecOallaHCHPOBAHHBIX PALIMOHOB IHUTaHUS, HEJOCTATOK THILIEBHIX BOJIOKOH,
JUTUTEbHBIC THINEBbIE Ne(UIUTEI U PA APYruX (PaKTOPOB CO3MAIOT PUCK PA3BUTHS JUCOMOTUYCCKUX
HapyuieHui [ 104].

6.2.3. Y mozeii crapue 65 ner Ha (oHe PHIOTCHHBIX (DAKTOPOB, BIUSIOUIMX HA YCBOCHHE IHIIH
(arpodmueckne m3menenuss B JKKT, mameHne akTHBHOCTH TMHINEBAPUTEIBHBIX (DEPMEHTOB, aJCHTHS),
MPOUCXOIUT 00CTHEHHE U CHI)KEHUE CTAa0MIBHOCTH MUKPOQIIOPHL, Tpordepanus yCIoBHO-IATOT€HHbBIX
MpoTeo0aKkTepuii W MPOTEOJUTOB, YObIBaHME cooTHomeHus Firmicutes/Bacteriodetes, mpupoct
¢by300akTepuii, BeppyKOMHKpOOHWa, MCTOHYAIOUIMX MYLMHOBBIM cioil Ha cinusucteix [108].
dopmMupyromuiics IucOMO3 yBEIMYMBAET IPOHUIAEMOCTh KHUIIEYHMKA JJIs JIMIIONOJIMCAaXxapuai0B
KJICTOYHBIX CTEHOK rpamoTpunatensHbix 6akrepuii (JIIIC), u3amenser 1okanbHbIi IMMYHUTET U CO3/a€T
yCIIOBHSI, OaronpUATHBIE Ul IEPMAHEHTHOI'O CUCTEMHOIO BOCHAIUTENBLHOIO OTBETA, PA3BUTHUS HA 3TOM
(oHe cTapueckoil aCTeHNUH, BO3PACTHBIX M COMYTCTBYIOIIUX 3a00JI€BaHHMA.

6.3. Myt noaaepxaHUsA KALWIEYHOro MMKpOOMOMa C NOMOLLbIO
anuMMeHTapHbIX hakTopoB

[IpyHIMNIBI ¥ pEKOMEHJyeMble IYTH NOJJepXKaHUs KUIIEYHOTO0 MHKpoOMOMa B TpoIecce
KU3ZHEIESITeIIbHOCTU BKIIIOYAIOT:

6.3.1. Y nereit panHero Bo3pacra:
- MAKCUMAaJIbBHYIO TIOJJEPKKY IPYJHOTO BCKapMJIMBAaHUS OT POXKACHUS 10 12 MecsLes;

- IPU UCKYCCTBEHHOM BCKapMJIMBAaHUU - MOTPEOJICHHE MaKCUMAaJIbHO aJalTHPOBAaHHBIX CMecei,
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OTBEYAIOLINX KPUTEPHIO OM(PUIOTEHHOCTH 10 OEIKOBOMY, YTICBOJHOMY U )KHPOBOMY KOMITOHEHTAM.
6.3.2. Y nereit ctapuie 3 JIET U B3pOCIBIX:

- JIONTOBpPEMEHHOE TOoTpeOsieHHe MPOOHMOTHKOB M MPEOMOTHKOB,  MPEUMYIIECTBEHHO
MYJIbTUKOMITOHEHTHBIX (MYJIBTHIITAMMOBBIX, CHHOMOTHUYECKHX );

- IHOCTOSIHHOC BKJIFOYCHUC B PAlIMOHBI IMUIIICBBIX U 6HOJ’IOI‘I/I‘-IGCKI/I AKTHUBHbBIX BCUICCTB HAa OCHOBC
CMecell paCTHUTENBHBIX MOJINCAXapHIOB U MPEONOTHUKOB, SBIISIONIMXCS CyOcTpaTamMu aiisi GOpPMHUPOBAHUS
u oOecrieuyeHHsT TNPABWIBHOTO TNPO(UIS HHIOTCHHBIX METa0OIUTOB-PEryIATOPOB HMMYHHTETA U
Mertabomm3ma - KI[DKK anerara, mponmonara, Oyrupara;

-  PCTYJISPHOC HOTpCGHGHHe KHCJIOMOJIOYHBIX ©W CKBAIICHHBIX MTPOAYKTOB - HCTOYHHUKOB
JOTIOJTHUTEIBHBIX 9K30TCHHBIX (DEPMEHTOB (TaJIaKTO3Wa3, MENTH/Ia3), YACTUIHO PaCHISIVICHHOTO Oenka
" )XUBBIX MUKPOOPTraHU3MOB, B TOM YHUCJIC HpO6I/IOTI/I‘IeCKI/IX, KOHTAaKTUPYIOIIHUX ¢ UMMYHHBIMHU KJIICTKAMU
KHIIICYHUKA,;

- oboramieHue paNMOHOB OWOJIOTMYECKM AKTUBHBIMH  BEIIECTBAMU  (DUTOXUMHUYECKOTO
npoucxoxacHus (mosmdeHosoB u O6mo]IaBOHOUIOB), TPOSBISIONINX PEryJUpyoIlee IASHCTBUE Ha
COCTaB MUKPOOUOTHI ¥ YKPEIUISIOMIMX I[EJIOCTHOCTh MUTEIHAILHOTO Oaphepa KUIIICYHUKA.

6.3.3. JInsg TOXWIIBIX JIIOJIEH PEKOMEHIYETCS ©XKEIHEBHOE MOTpeOJeHUuEe HelepeBapuBaeMbIX
BOJIOKOH (KJIETYATKH, TEMHUIIEIUTIONO3bI) IS NpoHIakTuku Aepuimra OyTHpaT-mpoaAyIUpPYIOLIEH
MUKpPOQIIOpPHl B KHILIEYHHKE, a TaKKe TUETOJIOTMYecKas KOPPEKIUsS BBISBICHHBIX HapylLIEHUH U
OCHOBHOU ITaTOJIOTHH.

[Ipunoxenue 1
k MP 2.3.1.0253-21

OLIEHKA
BEPOATHOCTHOIO PUCKA HEQOCTATOYHOI'O NOTPEBJIEHUA
MALLEBBIX BELWWECTB

[Ipu wcmonb30BaHUU HOPM JIsi OIICHKH PacdyeTOB MOTPEOJCHUS MHUIIEBBIX BEIIECTB I JETEH U
B3POCJIBIX HEOOXOIMMO UMETh B BUY CIIEIYIOIIEE:

- BEJIMYMHBI JIJIS TIMIIEBBIX BEIICCTB, MPEJICTABICHHBIC B HOPMaxX, HOCAT IPYIIIOBOM XapakTep, T.e.
WHIUBUAYaIbHAas TOTpeOHOCTh (mamee - MWII) kaxgoro dYenmoBeka OyAeT HUXKE BEIHYHUHBI
(hU3HOIOTHYECKOM MOTPEOHOCTH;

- mokazarenu WII B momynsiiuu sl MULIEBBIX BEIIECTB MMEIOT HOPMAJIbHOE pacipesesieHue, T.€.
noTpeOHoCcTH 95% TOMyNsAIUyU HaxOmATCs B Tpenenax JABYX CTaHIAPTHBIX OTKJIOHEHHM OT CpeIHEH
BennuuHbI motpedHoctu (nanee - CII) (puc. 1.1);
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- CII o3nauaet, uyto ogHa nosioBuHa nonyisauuu (50%) umeer UII ke CII, a npyras Boime CIIL.
daktuueckoe mnorpebnenne Ha ypoBHe CII OyneT CBHAETENHCTBOBATH O BEPOSTHOCTHOM PHCKE
HegocTaTouHoro notpednenus y 50% nacenenus (puc. 1.1);

- okoso 2,5% nonynsauuu 6yayt umets MII Ha aBa craHgapTHBIX OTKIOHEHHs (0Koyio 30%) HuXke
CII. daktuyeckoe MOTpedICHHE HA ATOM YpPOBHE OyIeT JHOCTaTOYHBIM TOJBKO id 2,5% momymsiun, a
UIs  ToJaBisioniel vactu monynsuuu (moutu 98%) Takoil ypoBeHb MOTpeOiieHus Oyner SBHO
HEAOCTAaTOYHBIM. HOTpGGHGHI/Ie Ha 3TOM YPOBHC 6YI[GT CBHUACTCIILCTBOBATH O BCPOATHOCTHOM PHUCKC
HeZ0CTaTOYHOTo noTpedienus y 98% HaceneHus.

———————— MoTpefHOCTe B NHIWEBLIX BEWECTEAX

2,5% HaceneHwn 50% HaceneHwna 97,56% HaceneHwn

YucneHHocTe nonynauHK

-2 SD +2 5D

HuMHUE BenUYHUHLI CpegHHUe BenuuYUHkI BepXHHe BenWYMHLI
noTpebHoGTH noTtpebHOGTKH noTtpebHocTH

Puc. 1.1. Pactipenenenue MII B numieBsIx BEIIECTBAaX Y HACEIEHUS

[Ipunoxenue 2
k MP 2.3.1.0253-21

KO3®PPULUMEHTDLI MEPECHETA ANA 3KBUBAJIEHTOB BATAMUHOB

Burtamun IInmeBbIe YKBUBAIECHTHI
Hukorunosas 1 Mr PKBHUBaJICHTOB 1 Mr HUKOTHHOBOI KUCIIOTEI 60 MT
KHCJIOTa HUKOTHHOBOMU KuCIOTH (NE) = | Tpunrodana
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domuenasa
KHUCIIOTA

OKBHUBAJIEHTHI | MKI' MUILIEBOU
¢donuesoit kucnotsl (DFE) =

1 MKT muIeBoi GoueBON KHCIOTHI

nob6asnenue 0,6 MKr ¢ponueBon

KHCJIOTBI B ITUITY UJIX ITPUEM BO BPEMS

elIbl B KauecTBE NOOaBKU

npueM 0,5 MKT (HOTMEBOI KUCTOTHI B

KadecTBe JOOaBKH HATOIAK

Buramuu A

1 MKT SKBUBAJICHTOB
aktuBHOCTH pernHona (RAE) =
nim

1 MKT peTuHONa

12 mxr P-KapoTuHa

24 MKT Ipyrux KapoTHHOUIOB
(mpoBuTamuHa A)

| MKT 5KBMBaJIEHTOB pETHHOJIA

(RE) =

1 MKT peTuHONa
6 mxr P-KapoTuHa

12 MKT Apyrux KapOTUHOUJIOB
(mpoBuTamuHa A)

Buramun E 1 mr O-TOKOGepoIa 1 vr RRR-a-Tokodepona
(d-a-Tokogepora )
[Ipunoxenne 3
k MP 2.3.1.0253-21
QHEPITETUYECKAA LEHHOCTb NULWEBbLIX BELLECTB
IInmeBoe BemecTBo DHepreTuveckas
LIEHHOCTh, KKaJI/T
benkn 4.0
Kupsl 9,0
VYTraeBobl, B TOM YUCIIE MOHO- U IMCaXapHu bl 4.0
CymMma MOHO- U AMCAaxapuI0B, OIIPEIEICHHAs] SKCIIEPUMEHTAIIBHO 3,8
CaxapocnupThl (KCHIIUT, COPOUT U JIp. 332 UCKIIOUECHHEM IPUTPUTA) 2,4 <*>
OpuTpuT 0
Kpaxmai, onpeneneHHbIi 3KCIEPUMEHTAIBHO 4,1
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[TumeBsic BoIOKHA 2
DTUIIOBBIN cIUPT (3TAHOI) 7,0
MHOroaToMHbI€ CITUPTHI (TIUIEPHH) 2,4
Oprannueckue KUCIoThI (ApyTrue) 3,0
VYkcycHas kuciora 3,5
S16109Has KHCITIOTa 2,4
MonouHast KHCI0Ta 3,6
JInMoHHas KuCI0Ta 2,5
IIpumeuanue:

<*> [lo Tabmuuiam McCance and Widdowson. The Composition of Foods, 5 ed, appendix 4, 1994.
P. 170.

[Ipunoxenue 4
k MP 2.3.1.0253-21

(cripaBOYHOE)

OCHOBHbIE TAKCOHOMUWYECKUE U ®YHKLUOHAJIbHbIE XAPAKTEPUCTUKH
KAWEYHOIo MUKPOBUOMA

1. O6GLWume xapakTepuUCTUKN

Kumeunplii  MHKpOOMOM Ha MEXKUHIUBUAYATHHOM ¥ BHYTPUUHAMBHUAYAILHOM  YPOBHSX
XapaKTepu3yeTcs 4Ype3BbIYaliHBIM Pa3HOOOpa3HeM W U3MEHYMBOCTHIO, B €0 COCTAaBE MPHUCYTCTBYET OT
1000 mo 2000 OTE, k uwuciny KyIbTUBHPYEMBIX BHAOB OTHocuTcs He Oonee 40%. OOmue s
oonpmmHcTBa Jone OTE, koTopbie BBISBISIOT MPAKTHYECKH y BCEX TPYNN HacelneHHs (OCHOBHOU
MUKpOOUOM), TipencTaBieHsl 12 - 21 takconamu (okosno 160 BumoB). OcoGeHHOCTH U OMopazHooOpa3ue
MUKPOOHOTHI Ha YPOBHE WHIMBH/IA, KaK MIPABUJIO, SBIISIOTCS HEU3MEHHBIMH [64, 65].

CocTaB ¥ COOTHOLICHHE MHKPOOHBIX MOMYJISIMA OCHOBHOIO MHKpOOMOMa 3aBUCAT OT (DaKTOpPOB
NUTaHus U (QYHKIUOHANbHO-aHaTOMUYecKuX XapaktepucTuk JKKT B pasnuunble BO3pacTHbBIE MEPHOJIbI
yeoBeka. KadecTBEHHBIH M KOJMYECTBEHHBIH COCTaB MHKPO(MIOPHI MOXET H3MEHAThCS NpPH psizie
3a00JIeBaHUi, B TOM YHUCJIE COMPOBOKIAIOMUXCS AUApEee, IPHU JICUCHUN aHTUOMOTHKAMH, HapYIICHHUIX
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nuTaHus (HecOalaHCUPOBAHHBIC TUETHI, TUIIEBHIE Ne(DUIIUTHI).

B wMukpoOuoTe KHIIEYHHWKA TMpeBATUPYIOT 4 OakTepHAIbHBIX GUiIymMa -
Proteobacteria (P) wu Actinobacteria (A);
UACHTU(UIIMPOBAHHBIX ~ TaKCOHOB.

Bacteroidetes

(B),
Ounymbl

Fusobacteria,

Verrucomicrobia,

OHHU

Firmicutes
cocrtaBisiloT  Ooiree 95%
Euryarchaeotae wu

(F),

Cyanobacteria sBISIOTCSI CyOJOMHHAHTHBIMH M COCTaBIsitOT He Oonee 5% (tabn. 4.1). Joms npyrux
COOOMIECTB, CIOCOOHBIX OBITh KaK CHUMOMOHTAMH, TaK W TMapa3uTaMd dYejoBeKa (rpuObl, BHUPYCHI,
reJIbMUHTBI, IPOCTEHIINE), HaX0auTcs Ha ypoBHE ~ 0,2% [66 - 68].

@unyMbl B KHUIIIEYHOM MHUKPOOHOME 3I0POBBIX B3POCIBIX JIOAEH
(% B 001mIEM TTyJIe UACHTU(DUIIUPOBAHHBIX TAKCOHOB)

Tab6muna 4.1

[TpeBanupyroue puaymsl (cymmapHo ~ 95%)

CyOnoMuHaHTHBIE GUITYMBI (CyMMapHO

10 5%)
dunym XapaKkTepucTuKa dunym XapaKkTepucTuKa
['pamnonoxxkurenbHbIe OaKTEPUN . .

o . . . | Verrucomicrobia | Myuunaerpaaupyro
Firmicutes C TOJICTOM KJIETOYHOM CTEHKOH, (BeppYKOMIKPOGHUA | Iie aHADPOBHEIE
(bupmMuKyTHI) | 00pa3yroIIKe U HE 00pa3yIoIINe PPy p m P

Y ) OaKkTepun
crop (~ 52%)

[Tponomxkenne Tabdm. 4.1

[IpeBanupyromue ¢punymsl (cymmapHo ~ 95%)

Cyb6noMuHaHTHBIE (PHITYMBI (CyMMapHO

1o 5%)
dunym XapaKkTepucTuKa dunym XapaKkTepucTuKa
. ['pamoTpunaTenbHbie MeraHoreHHsle,
Bacteroidetes
(6axTeponzer HECTopooOpazyromue Euryarchaeota BOJIOPOIY THIIM3UPYIO
1) oOnuraTHbIC aHadPOOHBIE (?yapxeoThl) e 6eccropoBbIe
oaxrepuu (~ 23%) apxeu
I'pamorpunaTensHbIe
Hecropoobpas ue
. POOOPA3YIOT I'pamorpunaTenbHbIe
Proteobacteria | a3po0OHsblIe, .
Fusobacteria nonuMopdHbIe
(mpoteobakTe | (hakyITbTaTUBHO-aHAIPOOHBIE U
(pyzobakTepun) aHa’pOOHbIE
pun) aHa’poOHbIe OaKTepUH C
. . OakTepuu
BHemHel JITIC-memOpanoit (~
12%)
Actinobacteri |I'pammonoxuTenbHbie . OpnHOKIIETOUHBIE
Cyanobacteria
a aHa’poOHbIe U CHHEe-3€eJIeHbIe
(umanobakTepun)
(akTHHOOAKTE | MUKpPOAa’pOMIbHBIE OAKTEPHH BOZOPOCIH
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pun) (~7-8%)

2. XapakTepucTuka OCHOBHbIX (pUNyMOB KULLEYHOro MUKpoGuoma

Firmicutes. B coctaB ¢uimyma BXOAAT MpeICTaBUTENN POJOB U BUAOB C Pa3HBIM TUIIOM JIBIXaHUSI.
OcunoBHpiMu  sBIAIOTCS  Eubacteria, Lactobacillus, Clostridium, Lachnobacterium, Roseburia,
Faecalibacteria, Blautia, Dorea, Bacillus, Mycoplasma, Streptococcus, Enterococcus, Leuconostoc,
Staphylococcus spp. HambOomee BaxkHass (QyHKIHMS - METa0OJM3M CIIOXKHBIX YIIEBOAOB, B TOM YHCIIC
HEPaCTBOPHMBIX MOJMCAXAPUIOB, a TAKXKE HE YTUIU3UpOBaHHOTO B BepxHux otnenax KKT Oenka.

Bacteroidetes. IlpencraBmensl uyeThlppMs kiaccamu: Bacteroidia (Bacteroides, Prevotella,
Porphyromonas, Alistipes spp.), Flavobacteriia (Flavobacterium sp.), Cytophagia (Carnocytophaga,
Odoribacter), Sphingobacteriia (Sphingobacterium sp.), KOTOpbleé YYacTBYIOT B Jerpajaluu
MOJINCAXAPUIOB, METa0OIM3MEe IKEIYHBIX KHCJIOT, XOJHHA, OCNKOB M aMHHOKHCIOT, MPOIYLHUPYS
MeTabouThI-MeanaTopsl [60, 69].

Actinobacteria. Haubonee pacnpocrpanens! Bifidobacterium, Propionibacterium, Corynebacterium,
Frankia, Arthrobacter, Micrococcus, Mycobacterium, OoJsiblliass YacTh KOTOPBIX - CaxapOJUTHKH,
CIOCOOHBIE THIPOJIM30BaTh CIIOKHBIE YIJIEBOABI (BKIIOYas MYKOIOJHMCaxapua), oOpa3oBaTenu
TIIUKOKAJIMKCA - (DaKTOpa KOJIOHU3AIMOHHON PE3UCTEHTHOCTH KUIIEYHON CIM3UCTOM [68].

Proteobacteria. Hapsiny ¢ cumOmoHTamMm B cocTtaB ¢uiaymMa BXOISAT YCIOBHO-TIATOTCHHBIE U
naToreHHele O0akTepuu ¢ pasHbIMH MopdodopMamMH U TUNAMH MHUTAHUS (MCIOJIB3YIOIINE KaK MPOCThIE
(aMmMOHMH, IUTPATHI, MOHOCAXapa), TaK U CIOXKHBIE BEIIECTBA (AMUHOKHUCIIOTHI, OCJIKH ), TETEPOTEeHHBIC 110
JBUTaTeNIbHOW aKTHUBHOCTH, NPOAYLHPYIONIME pPa3HOOOpa3HbIE MPOMEKYTOUHble MeTabonuThl. Ha
ocHoBanuu aHanm3a 16S pPHK mporeobakTepuun nmonpasnenstor Ha 6 kimaccoB: Alpha-, Beta-, Gamma-,
Delta-, Epsilon- u Zeta. B xmacc Alpha BXonsiT BHIBI, CIIOCOOHBIE K CIIUPTOBOMY OpokeHutio, Beta -
Hutpudukatopbl, Gamma - MeTaHOTpOBI, a TaKXKEe 3HAYUMBIC MJII MHUKPOOHMOTHI CEMEWCTBa
Enterobacteriaceae, Vibrionaceae, Pseudomonadaceae. K kmaccy Delta otHOCsATCS cynbdar-peayKkTopsl,
aHa’poOHBIe Jkenezobaktepuu, K Epsilon - ucmons3yromue cepy W BOJOPOJ B KAauyecTBE HCTOYHUKA
SHEpruu Cynb(pOoCIHpUILIB, a Takke Bo30yaurenu undekmuii C. jejuni u H. pylori [70].

Cy6nomuHaHTHBIE (GMITyMBl. BKIIIOUatoT B OCHOBHOM HEKYJIBTHBHPYEMBIE TPYIIIBI OaKTEpHi, B TOM
yuciue: Fusobacteria - mpencraBiensl cemeiictBamu Fusobacteriaceae u Leptotrichiaceae, 11 pomamu,
(dbu3moornyeckas poib KOTOPHIX 0 KOHIIA HE BBIACHEHA; Verrucomicrobia - 18 pomoB, B TOM 4mcCIe
Akkermansia (A. muciniphila) u Prosthecobacter sp., yTunusupyoomue pasid4yHble caxapa Hu
rimkonpoTen sl (MyiuH); Euryarchaeota - coctout u3 8 kimaccoB apxeit (rago0akTepun, METaHOOAKTEPHI,
apxeoriao0bl, METAaHOKOKKH, TEPMOKOKKH M Ap. 3KcTpeModuisl). [IpucyTcTBHE HEKYJIbTHBHPYEMBIX
apxei - MPOIYIEHTOB MeTaHa, B ToM umciie poaa Methanobrevibacter (M. smithii), oGecreunBaer
YTUIM3AIMIO BOJOpOJa, oOpasyromierocs mpu ruapoiuse yriaeBogo; Cyanobacteria - Oakrepud,
CIIOCOOHBIE K (UKCAMM aTMOC(EpPHOTrO a30Ta, MPUCYTCTBYIOT B KHIIEYHHKE HEMOCTOSHHO, POJb B
MaKpOOpraHu3Me MOoKa He U3yYeHa.

3. BsaumocBsasb ¢punymMoB KALLEYHOrO MUKpobMoma

B3aumopeiictBe Mexay QuIyMaMud KHIIEYHOTO MHUKpPOOMOMa OCHOBAaHO Ha 00ecreueHUuHn
B3aUMHBIX TPOPHUUECKUX TyTeH, MOITOMY (QopMHUpOBaHHWE CTAOMIBHOW CTPYKTYpbl MHKPOOHOTO
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cooOIiecTBa ONpeAessieTcs COCTABOM U KOJUYECTBOM IHIIEBBIX BEIIECTB, MOTPEOISIEMBIX XO35MHOM U
tpanchopmupyembix B JXKKT ¢ ygactuem 3ykaproTHUECKHX U MUKPOOHBIX (pakTopoB. TakcoHOMHUECKHE
BapHUallMy Ha YpoBHE (PMIIYMOB M YPOBHHM OHMOpa3zHOOOpa3usi MO3BOJISIOT OILEHUBATH OOIEe COCTOSHUE
MUKpOOHOMa B 3aBUCUMOCTU OT OCOOEHHOCTEN COCTOSIHUSI MUTAHUS JIUIL B Pa3HBIX BO3PACTHBIX IPYMIaXx.

NudopmaTUBHBIM MapKepOM COCTOSHUS MHUKpOOMOMa B €ro CBSI3U C HYTPUOMOM SIBIISIETCS
COOTHOIIICHUE MEX]y YnclieHHOCThI0 (prurymoB Bacteroidetes n Firmicutes (uanexc "B : F"), kotopoe B
HOpME MOJTU(MUIUPYETCS TOIBKO MPU (PU3NOIOTUYECKU OOYCIOBIEHHOW BO3PACTHOW CMEHE XapakTepa
nutanud [71 - 72].

4. DyHKUUOHarNbHble CBOMCTBA KALWEYHOWU MUKPOOUOTLI

Hopmanbhaast Muxpodiopa BbIoOMHSAET (YHKIHH OHOJIOTMYECKOTO 3allUTHOrO Oapbepa B
KHUIIEYHUKE M CTUMYJISATOpA MMMYHHOW CHCTEMBI OpraHm3Ma, oOecredrBas €ro KOJOHU3AIHOHHYIO
PE3UCTEHTHOCTh W aJaNTalio K OKpyKaromiei cpeie. B 0cHOBe JaHHBIX MPOIECCOB JISKUT (pru3mueckoe
B3aMMO/ICHCTBIE MUKPOOHBIX TEJ M CTPYKTYP C AMUTEINATHHBIMU KIIETKAMU U TUM(OUTHBIM anapaToM
KHIIICYHUKA, BBIPA0OTKA MMM COMATHUYECKUX, KaICYJIBbHBIX, JK'YTHKOBBIX, MEMOPAaHHBIX AHTUTCHOB W
XUMHYECKHUX COCTUHEHHM, YKCIIPECCUPYIOIINX OTBETHBIE (DAaKTOPHI pa3HOTO ypoBHs [68, 73 - 76].

O6nuratHass MUKpodIIopa oOpa3yeT Ha TOBEPXHOCTH CIM3UCTHIX KUIICYHHKA OUOIIJICHKY, B COCTaB
KOTOpOH Hapsay ¢ OakTepUsIMH BXOJIAT 3K30IOJIMCAXapuIbl U MYIHMH, 3aKpPBIBAIOILINE PELENTOPHI A
anre3suy Ha OUHUTEIHONUTAX. | PaMIOJIOXKHUTENbHBIE MPEACTABUTEIN HOPMOQIIOPH  (GOPMUPYIOT
HEOJIaronpusATHYIO 715 TATOT€HHBIX MUKPOOOB Cpey, 3aKUCIs KUIIEYHOE COACPKUMOE, KOHKYPUPYS 32
WCTOYHHUKH TUTAHUS, BBIACIAS OAKTEPUOLMHBI U JIPYTHe BEIIeCTBa, 00JaNaroine aHTarOHUCTHYECKON
aKTUBHOCTBIO. ['pamoTpunaTensHbie BUABI MUKpo(diopsl (B mepByto odepens E. coli ¢ HopManbHOM
(epMEeHTaTUBHOW aKTUBHOCTHIO) y4YacTBYIOT B BBIPAOOTKE M TOJICPKAHHHM KaK JIOKAIBHOTO, TaK M
CHCTEMHOT'0 T'yMOPAJIbHOTO MIMMYHHTETA, a TAK)KE MPUEMIIEMOT0 OPraHM3MOM BOCIIAJIUTEIBHOTO CTaTyca

[77 - 80].

Hapymenune ¢yHKIumn 3amuTHOro 6apbepa B pe3yiabTare AUCOMO30B CIIOCOOCTBYET TPAHCIOKALIUU
U3 IpocBeTa KumeyHuka B KpoBoTok JIIIC, Monekysn OenkoB (BKIIIOYasi TOKCHHBI) 1 MOHOCAXapHIOB, YTO
MOJKET SIBJISTbCA NPUYMHOM aTMMEHTapHO-3aBUCHUMBIX 3a00J€BaHUN M HEMH()EKIMOHHBIX IaTOJOTHH,
COTPSDKEHHBIX C CHCTEMHBIM BocIiajieHueM (Tabi. 4.2).

5. Buonorn4yecku aKkTMBHble MUKPOOHbIe MeTabonuTbl

OYHKIIMOHUPOBAHUE MHKPOOMOMa COIMPOBOXKAAETCS MPOMYKIUEH OHOJOTHYECKH aKTHBHBIX
MUKpPOOHBIX MeTaboNUTOB: (EepMEHTOB, JIaKTaTa, AMHUHOKHUCIOT, JEPUBATOB JKETYHBIX KHUCIOT,
HEHPOXUMHUYECKUX COECTUHEHHH, BUTaMUHOB. KitoueBoe 3HaueHne uMeeT (pepMeHTaIsl pe3UCTEHTHOTO
Kpaxmalla W HEKpaXMaJbHBIX IOJIMCAXAPUIOB PACTHTEIHLHOTO MPOUCXOXKACHUS, YTO OOECIeUrMBaACT
obOpazoBanne rcceHnmanbubix KIDKK: amerarta, mponumonara, 6yrupara [85, 86]. KIIDKK mocrynator B
KPOBOTOK B KAa4eCTBE CUTHAIBHBIX MOJEKYT - PEryJIsSTOPOB CHCTEMHBIX IPOIECCOB KIETOYHOTO
MMMYHHUTETa, OOMEHa PHEpruu, MeTabonu3Mma >XuUpa, YIJIEBOAOB, MPOUCXOISAIIMX B IMEYeHH, OeIoi U
OypoBO#l >KMPOBOW TKaHHW, KOCTHOM MO3Te, JIeTKuX, mojpkenynounoit xkeneze. KI[XKK cmocoOGcTByror
3aKUCJIEHUIO KHILIEYHOTO COAEPKUMOro, 00Jalal0T MPOTUBOBOCTIATUTENLHBIM U aHTHKAHIIEPOT€HHBIM
neiicteuem [80, 87 - 91]. BsaumopeiictBue KIDKK u HElpoakTUBHBIX MOJEKYJ, MNPOLYyLHPYEMBIX
MUKpO]IIOpOHi (TraMMa-aMHHOMACIISTHOW KUCIIOThI, CEpOTOHMHA, KaTaOOJIUTOB TpUNITO(daHa), C KHIICYHON
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HEHPOHATIBPHON CEThI0 TMOAJIEPKUBACT (PYHKIIMOHUPOBAHHE OCH "KHMIIEYHHK - MO3r", MOAYIUPYS

JBUTATEJIbHbIE, CEKPETOPHbIE U TMOBEACHUYECKHE (CTpecc, TPEBOKHOCTh, HACTPOEHHUE) pPEaKIMU
LIEHTPAJILHOU HEPBHOU CUCTEMBI [86].
[Ipogyuentamu KIDKK B KkullleyHHKE — SBISIOTCA  MPEMMYIIECTBEHHO  MPEACTABUTEIHN

00JIMTaTHO-aHA’POOHBIX CaXapoOJUTHKOB, B T.4. Oyrupara - Faecalibacterium, Ruminococcaceae u
Lachnospiraceae sp., mpommonara - Bacteroides, Propionibacterium, Roseburia, Selenomonas sp.,
arerara - Bifidobacterium, Clostridium, Ruminococcus, Lactobacillus sp. [59, 92].

Tab6muna 4.2

OYHKIIMOHATHHBINA TTOTEHITUAN MTPEICTABUTENCH KHIIEYHOH MUKPOOHUOTHI

[61, 81 - 84]
DuriryMbl [Tonmynsiunuu 1 BUIBI
C C npoBocnaJIUTENIbHBIM C nmaroreHHbIM
MIPOTUBOBOCTIAIUTEILHBIM MMOTCHITNATIOM MTOTEHIIHAJIOM
MTOTEHITUATIOM
AnaToreHHsle, CanpoduTtHsie u Ob6nuratHo
TIPOSIBIISIONINE 3aIIUTHEIE, YCJIOBHO-TIATOTCHHBIE, MaTOreHHBIC,
PETYIATOPHEIE U MIPOSIBIISIOIINE obnanaromye
MPOOUOTHUYECKHUE CBOKCTBA MIPOTEOTUTHIECKHE, Mapa3suTHICCKUMU,
IrEMOJINTHYECKHUE CBOMCTBA, MHBA3UBHBIMH
CIOCOOHOCTH K MPOAYKITHH CBOWMCTBAaMH M
TOKCHYECKUX (PaKTOPOB | (pakTOpaMu arpeccuu
Faecalibacterium .
o . Staphylococcus, Listeria
prausnitzii, Lactobacillus, .
. spp., Streptococcus Listeria
Pediococcus, Leuconostoc,
pyogenes, Streptococcus monocytogenes,
Lactococcus, Streptococcus . . !
. . pneumoniae, Enterococcus | Bacillus anthracis,
Firmicute | thermophilus, Enterococcus . .
. . faecalis, Enterococcus Bacillus cereus, C.
S durans, Roseburia hominis, ) . .
. faecium, Blautia, perfringens, C.
Ruminococcus spp., . . e s :
. Parvimonas micra, difficile, C. tetani, C.
Lachnoclostridium spp., Veillonella, Peptococcus septicum
Eubacterium rectale & s, p p
hallii, Coprococcus spp. pp-
Bacteroides xylanisolvens,
B. vulgatus u B. uniformis, | B. fragilis, Prevotella sp.,
. B. dorei, B. stercoris, B. | Alistipes sp., B. helcogenes,
Bacteroid .. s )
coprocola, B. finegoldii, B. B. salanitronis, -
etes . .. . . .
intestinalis, P. distasonis, B. Parabacteroides sp.,
thetaiotaomicron, Barnesiella intestinthominis
Candidatus arthromitus
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Sutterella, Bilophila spp.,
Pseudomonadaceae, Vibrio cholerae,
[uTtparaccumuiinpyrome e
. Yersinia
oaxrepuu: Klebsiella, .\
. enterocolitica,
E. coli (c HopmanbHOIA Cltrobaf:ter, Enterol?acter, Campylobacter coli &
Proteoba ' . Serratia, Edwardsiella, S .
. (dhepMeHTaTUBHOM jejuni & lari,
cteria . Cronobacter, arunnunsie E. ; )
aKTUBHOCTHIO), Wolinella ) Helicobacter pylori.,
coli, Campylobacter,
. SHTepomnaroreHunie E.
Sulfurospirillum, .
coli, Salmonella,
Pasteurellaceae, Shicella s
Burkholderia, Haemophilus g pp-
spp.
Actinoba Bifidobacterium spp. Atopobium species i
cteria Collinsella intestinales Propionibacterium sp.
Verruco . e
. . - Akkermansia muciniphila -
microbia
Euryarch - Methanobrevibacter smithii -
aeota
Fusob act - Fusobacterium sp. -
eria
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