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Metoanueckne pekomenganun MP 2.3.1.0253-21
"Hopmbl pu3no10ru4ecknx NnoTpedHOCTeill B SJHEPTUN U MUIIEBBIX BeleCTBAX /ISl PA3JINYHbIX
rpynn Hacesienusi Poccuiickoii @enepauuu'’
(yTB. @eaepabHOi ¢1yk00i1 10 HAA30PY B cepe 3aMTHI NPAB NOTpedUTENel U 0JIaronoIyanst
yejioBeka 22 urojsa 2021 r.)

BBenensnt B3amen MP 2.3.1.2432-08
I. O0mue mos10keHUs1 U 00J1aCTH MPUMEHEHU S

1.1. B coxpaHneHuu U MojJiep>KaHuU 370POBbs YEJIOBEKA BeAyLIasl poJib MPUHAIIEKUT 310POBOMY
o0Opa3y xwu3Hu. [Ilutanue BHOcuT 1m0 50% BKIaga B oOecrieueHuEe 370POBbs U PabOTOCHOCOOHOCTH
YeloBeKa OT CYMMBI BceX (DaKTOpPOB, BIMSIOIIMX Ha 00pa3 xu3HH. [Ipu 3TOM HapylieHus NUTaHUSA
coctaBisiioT oT 30 10 50% nmpuYuH BOZHUKHOBEHHUS XPOHUYECKMX HEMH()EKIIMOHHBIX 3a00JIeBaHUMN, TAKUX
KaK 0’KHpEHHE, CEpACUHO-COCYUCThIE 3a00JIeBaHMsI, CaXapHbli [uadeT 2 TuIa, OCTE0NOPO3 U HEKOTOPhIE
BU/JIbI OHKOJIOTUYECKUX 3a00JIeBaHUN.

1.2. Peamuzanus B Poccuiickoit denepanny rocyapcTBEHHONH TOJUTHKHA B 00JacTH 3J0POBOTO
NUTaHUs HampaBlieHa Ha JOCTM)KCHHE HAIMOHANBHBIX IIeNiell pa3BUTHUSL CTPaHbI, B MEPBYIO OYEpe.b,
o0OecrieyeHne YCTOMYMBOIO €CTECTBEHHOIO POCTa YHMCIEHHOCTH HACEJEHHUS U IOBBIIIEHUE 0XHIaeMOU
MPOJOHKUTENbHOCTH ku3HU 110 78 neT (k 2030 roxy - go 80 ner).

3a mocieaHWe NecATh JEeT Obul pa3paboTaH W BBEIEH B JEHCTBHUE DS OCHOBOIOJIATAIONINX
JIOKYMEHTOB B O0JIACTH MHUTaHMs, TaKUX Kak /lokTprHa MpOoaOBOILCTBEHHON OezomacHOCTH Poccuiickoit
Oenepannn  (yrB. Ykazom Ilpesumenta Poccmiickoit ®enepamuu ot 21.01.2020 N 20), Crparerus
MOBBIIICHHS KayecTBa M 0e30MacHOCTH MUIeBoi nmpoaykiuu Poccuiickoit ®deneparnuu 1o 2030 roaa (yTs.
pacniopspxennem [paButensctBa Poccuiickoit @eneparuu ot 29.06.2016 N 1364-p), DenepasibHblil 3aK0H
or 01.03.2020 N 47-®3, npeaycmarpuBaromiuii u3MeHeHUs B ¢eaepaibHble 3akoHBl "O KkauyecTBe U
6e3omacHOCTH MUIEBHIX MPoayKTOB" U "OO6 oOpa3zoBanun B Poccuiickoit @enepannn', Kk BaXKHSUITUM U3
KOTOPBIX OTHOCATCS YCTAHOBJIEHHE MOHATHUSA "30pOBOE NMUTAaHUE" M ONpEAEIEHUE IPUHIUIIOB 3I0POBOTO
MUTaHMs, CIOCOOCTBYIOIINX YKPEIIEHUIO 3/I0POBBS YeJIOBeKa U OyIylIMX MMOKOJIEHUH, CHUKEHUIO pUCKa
pa3BUTHUSA 3a00JI€BaHUH.

Yka3aHHbIE IPUHLIUIIBI BKIIOYAIOT B CEO0SI:

- obecrieyeHre TPUOPUTETHOCTH 3aLTUTHI JKU3HU U 3J0POBbsI MMOTPEOUTENEH MUIIEBBIX MPOAYKTOB
M0 OTHOIIECHUIO K IKOHOMHYECKHUM HHTEpecaM HHAMBUAYATbHBIX TPEINPUHUMATEICH U FOPHIMYECKHX
JIUII, OCYIIECTBISIONINX JIEATEIHHOCTD, CBI3aHHYIO C 0OpaIIeHHeM MUIIEBBIX MPOIYKTOB;

- COOTBETCTBUE PHEPI€TUYECKON IEHHOCTH €KEJHEBHOTO pallOHa SHEProTpaTam;

- COOTBETCTBHE XMMHYECKOTO COCTaBa €XETHEBHOTO palroHa (U3MOJOTHUYECKUM MOTPEOHOCTSIM
YEeJIOBeKa B MaKpPOHYTpHUEHTaxX (OCNIKM W aMUHOKHCIIOTBHI, KUPBl M JKAPHBIE KHCIOTHI, YTJICBOJBI) H
MUKPOHYTPUEHTaX (BUTAMHHBI, MUHEPAIIbHBIE BEIIECTBA U MHKPOAJIEMEHTHI, OMOJIOTHYECKU aKTHUBHBIC
BEIIECTBA);

- HaJIMYUE B COCTaBE €XEAHEBHOTO PallMOHA MUILEBBIX MPOIYKTOB CO CHHXKEHHBIM COACpP:KaHUEM
HACBIIIEHHBIX KUPOB (BKJIIOYAsi TPAHCU30MEPHI KUPHBIX KUCIOT), IPOCTHIX CaxapoB U IMOBAPEHHOW COJIH,
a TaKk)Xe MHWIIEBbIX MPOAYKTOB, OOOTaIl[EeHHBIX BHUTAMHHAMU, MHINEBHIMH BOJIOKHAMU M OHOJOTHYECKH
AKTHBHBIMH BEIIECTBAMU;

- o0ecrieueHre MaKCUMaJIbHO Pa3HOOOPA3HOTO 3/10pPOBOI0 MUTAHUS M ONITUMAJIBHOTO €r0 PeXXHUMa;
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- TpPUMEHEHHE TEXHOJIIOTUYECKOW W  KyJWHApHOH 00pa0OTOK THINEBBIX MPOIYKTOB,
o0ecrevynBaroIIUX COXPAHHOCTh UX UCXOIHOM MUIIEBOM LIEHHOCTH;

- obecrieueHre COOIOACHHSI CAaHUTAPHO-IHIEMUOIOTHICCKUX TpeOOBaHWI Ha BCEX dTamax
oOpallieHusl MUIIEBBIX IPOIYKTOB;

- WUCKJIIOYCHHE WCIONB30BaHMs (HaTbCUPUIMPOBAHHBIX MHUIIECBBIX MPOAYKTOB, MAaTEPHAJIOB H
U3JEIINM.

Takue MoIXO0Jbl COTJACYIOTCS C ONBITOM M PEKOMEHJALMSIMU MEXKIyHApOAHBIX OpraHu3alui,
takux kak OOH, BO3, ®AO [1, 2].

Ha ocHoBanuu pe3ynbTaTOB CUCTEMATHUYECKUX HCCIEAOBAHUI COCTOSIHUSI MUTaHUS BCEX TPYIII
HaceJIeHUs1 Ha BCEHW TEPPUTOPUM CTPAaHbl PALMOHBI JETCKOTO M B3pPOCIOIO HACEIEHHS B LEJIOM
00ecneYnBarOT MOTPEOHOCTH B YHEPTHUH U OCHOBHBIX MHUIIEBBIX BEIIECTBAX.

[Ipu »o5TomM Baxuelmue T00albHBIC BBI3OBBL, XapaKTEPU3YIOIIHMECS HepallOHaIbHBIM
COOTHOIIIEHUEM  OCHOBHBIX  IHUIICBBIX  BEMIECTB,  JIe(DUIUTOM  MHKPOHYTPUEHTOB,  POCTOM
pacpoCTPaHEHHOCTH M30BITOYHOM MacChl Tella, OXKUPEHUS U APYruX (HakTOpoB prcka HeMH(EKIIHMOHHBIX
3a00JIeBaHN, OCTAIOTCS JUIs OOJBIIMHCTBA CTpaH, B ToM umcie Poccuiickoit deneparnmu, KpaiiHe
aKTyaJlbHBIMH, YTO TaKXe TpeOyeT NanbHEeHIero COBEpUICHCTBOBAHUS CTPYKTYPhI MOTPEOICHHUS.

1.3. Hacrosiue meroauueckue pekoMmeHaanuu (nanee - MP, HOpmbl) pa3paboTaHbl B pa3BUTHE
JIEHCTBOBABIIMX METOAMYECKUX pekomeHmamuii MP  2.3.1.2432-08 "Hopmbl (PU3HOIOTHYECKUX
NOTPEOHOCTE! B SHEpPruM W MHULIEBBIX BELIECTBaX JUIS Pa3IMYHBIX TIpynn HaceiaeHus Poccuiickoit
Oenepaunn". CoxpaHsisi MPEEMCTBEHHOCTb C HOpMaMHM, YTBepxkAeHHbIMU B 1951, 1968, 1987, 1991 u
2008 rr., Hactosimure MP yuuThIBaIOT 3HAYWTEIBHBIC JOCTHXKCHHS, HAKOIUICHHBIC 3a TOCJIEAHHUE TOJIbI
Onarogaps (QyHIaMEHTAIbHBIM M MPUKIAAHBIM HCCIEIOBAHHUSIM B OOJACTH HAYKU O MUTAHUM M TaKUX
HOBBIX 00JIACTSIX 3HAHUN KAaK HYTPUTEHOMHKA, HYTPUT€HETHKAa, HyTPUMETa0OJIOMHUKA M MPOTEOMHUKA, a
TaK)XKe€ aHTPOIOHYTPHULIMOJIOTHSI.

B nactosiiee Bpemsi moJIydeH W HAKOIUIEH Psijl BaXHEHIINX (PAaKTOB, MO-HOBOMY OCBEIIAIOIINX
pONb THUIIEBBIX W OHOJOTMYECKH AaKTUBHBIX BEIIECTB. B dacTHOCTH, [M0Ka3aHa SCCEHIMAIBLHOCTD

MOJIMHCHACBIMICHHBIX JKHUPHBIX KHCIIOT CEMENCTB ® 3 u ® -6, OMpCaACICHbl HX ONTUMAJIbHBIC
COOTHOIIEHUSI B NUTAHUU 3/J0pPOBOrO0 M OOJBHOIO YEJIOBEKAa, YCTAHOBJIEHBI HEraTUBHBIE 3(PQEKTHI
U30BITOYHOTO HOTpe6J'IeHI/I$I HACBIIICHHBIX W TPAaHCHU3OMCPHLBIX JXHUPHBIX KHCJIOT, @ TAK¥XKE I[O6aBJ'IeHHI>IX
caxapoB M IHINEBOM CONH, JJOKa3aHa MOJIM(PYHKIMOHAIBHOCTh U 3CCEHIMATBHOCTh MUILEBBIX BOJOKOH.
PacumudpoBana ¢uszmonornueckas poyib psga MHUKPOIJIEMEHTOB, B YaCTHOCTH IIMHKA, CEJICHa, MEIH,
Maprasia, xpoma. HakomieHsl HaHHBIE IO LEJIOMY pSAY APYTMX MHUHEPAIBHBIX BELIECTB, TAKUX Kak,
HanpuMep, KpEMHMM M BaHAIWM, U1 KOTOPBIX €Il HE JOKa3aHa ACCEHLMAIbHOCTh, HO YCTAaHOBJIEHA UX
BakHasi W (WIM) KJIIOYEBas posib B psne MeTabonuueckux mpoueccoB. OmnpeneneHbl MOJIEKYIsIpHbIE
MEXaHU3MBI AEUCTBUS OOJBIIOTO YUCIa MUHOPHBIX OMOJOIMYECKH aKTHBHBIX BEILECTB.

1.4. OtnenbHoe BHUMaHue B MP yneneHo aHTpONOMETpUYECKUM XapaKTepUCTUKaM (pU3NUECKOro
pa3sBUTUs pPa3JIMYHBIX TPYNIN HACENEHMsI Kak II0KA3aTell OLIEHKM IHILEBOTO CTaryca, KOTOpbIE
CBHUICTCIIbCTBYIOT 00 YBCIMYCHHUHN POCTa U MACCHI TCJia MPAKTUYCCKU BO BCEX BO3PACTHBIX I'pYIIIIax. Ha
OCHOBE JJaHHBIX BEIOOPOYHOT0 HAOIIO/IEHUS pallMoHa MuTaHus HaceneHus Poccuiickoii @eneparuu B 2018
roJy, BBIMIOJIHEHHOTO PoccTaToM, yCTaHOBIIEHBI aHTPONIOMETPHUUECKHE MTapaMeTphl B3POCIOro YeloBeKa C
HOPMaJIbHOW  Maccol  Teyia,  HCIOJNB30BaHHbIE  JUIS  pacyeToB  MOTPEOHOCTEW  pa3IUYHBIX
BO3pDACTHO-TIOJIOBBIX TPYNI HAaceleHHWs B OSHepruu U Oenke. OTO MO3BONIMIO 0ojiee  TOYHO
0XapaKkTepHU30BaTh IPYMIIOBbIE TOTPEOHOCTH OT/IENbHBIX KaTETOPHI HAaCeNeHHUS.

1.5. 3a nepuoa 2008-2019 rr. mua Poccuiickoit denepanun npuodpeny CyliecTBEHHOE 3HaUYEeHHE
JeMorpauecKue BbI30BbI, CBI3aHHBIE ¢ M3MEHEHHEM BO3PACTHO-IIOJIOBOM CTPYKTYpPHI HAaCENIEHUs, TaKH1e
KaK COKpAIlleHUE JOJIH JIML TPYJOCHOCOOHOro Bo3pacTta Ha 2,4%, yBeINYEHHE YUCIEHHOCTH JIMI CTapIle
65 ner Ha 16,1%, cokpalieHre YNCIEHHOCTH JKEHIIUH PENPOIyKTUBHOrO Bo3pacTa. IIpu aTom oxxunaemas
MPOAOJDKUATENBHOCTh XH3HU B 2019 roay mo cpaBHenutro ¢ 2008 romom BeIpocia Ha 5,35 Jer,
YHUCICHHOCTh JeTell yBennumiach Ha 15,5%. YuuTeiBasg 3TH H3MEHEHMs, a TakXke B LEIIX Ooiee
nudPepeHIMPOBaHHOTO y4yeTa (PU3MOJOTUYECKUX MOTPEOHOCTEH B DHEPTHMU M THUIICBHIX BEIIECTBAX B
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Hacrosimux MP yrouHeHa BO3pacTHas NepuoAu3alus JETCKOrO0 M B3pocioro HaceneHus Poccuiickoi
®enepanun. Tak, 1jg B3poCiaoro HacejaeHus BBeneHsl rpynmnbl 18-29 net, 30-44 rona, 45-64 rona, 65-74
rona, 75 net u crapuie, s gereit - 0-12 mecses, 1-2 rona, 3-6 ner, 7-10 ner, 11-14 ner u 15-17 ner
(BKITFOUUTEIIBHO).

1.6. Ha ocHOBaHMH aHHBIX 00 U3MEHEHUHU CTPYKTYPHI IPOPECCUOHATHLHON 3aHATOCTH HACETICHHUS,
CBSI3aHHOM CO CHIDKEHHEM JIOJU JIUI, 3aHATHIX TSDKEIBIM M 0CO00 TSKENbIM TPYAOM M CYIIECTBEHHBIM
YBEJIMUEHUEM JOJM JIMLL, 3aHATHIX JETKMM M IPEUMYILIECTBEHHO YMCTBEHHBIM TPYJIOM, a TaKXe HU3KOU
JoJIeH JHll, 3aHUMaroIuXcst GU3KynbTypoit u cnoptoM (40% myxuuH u 35% >xeHiuH), B HacToAmux MP
BHECEHBI KOPPEKTHBBI B nuddepeHnranuo HaceIeHUsl MO0 YpPOBHIO (KO3POUIUEHTY) (PU3NIECKOU
akTHBHOCTH (nanee - KOA).

Jlist B3pOCIIOro TPYyIOCIIOCOOHOTO HAaceNeHHsI OOJIbIIOE 3HAYCHHE NPH OIPENEICHUH Pa3MepOB
buznonornueckux MOTPeOHOCTE B HHEPrUUM U MHUIIEBBIX BELIECTBAX MMEET XapakTep TPYAOBOH
NeSITeIbHOCTH, TOCKOJIBKY 3TH TOTPEOHOCTH 3aBUCAT OT (PM3MYECKOW AaKTUBHOCTH, XapaKTepU3yeMmoi
K®A, paBHbIM OTHOLIECHUIO HHEProTpaT Ha BBIOJIHEHHUE KOHKPETHOM PabOThl K BEIUYUHE OCHOBHOTO
oOMeHa.

OU3NONIOTUYECKUE TOTPEOHOCTH B SHEPTUH U MUIIEBBIX BEIIECTBAX B3POCIOr0 TPYAOCIHOCOOHOIO
Hacenenus B MP nanwl 1o 4 rpynmnam (U3NYecKoil aKTUBHOCTH M MHTEHCHBHOCTHU TpyJa Ui MY>KYHH U
JUTSL KEHIIHH.

VYuuTbiBas WHTEHCHUBHOE pPa3BUTHE HOBBIX HAyYHbBIX HAINpaBICHUH, TaKUX Kak CIOPTUBHas
MEIWIIMHA U HYTPUIUONOTHUS, (HU3HOIOTHYECKHUE MOTPEOHOCTH B HHEPrHM M IMHILNEBHIX BEHIECTBAX I
CIIOPTCMEHOB BBICOKOH KBaTU(HUKAIMM B TPEHHUPOBOYHBIM M COPEBHOBATEIBHBIA MEPUOJBI, IS
CHEIHalIbHBIX KOHTUHT€HTOB HACEJICHHsI HE pacCMaTpUBAIOTCs B HactosAumx MP.

1.7. TloTpebHOCTh B O€nKe 3aBUCHUT OT (pU3MUECKOW W HEPBHO-TICHXHUYECKOW Harpys3ku. [lpum
HU3KOW (PU3NYECKOW aKTHUBHOCTU OoJiee BBICOKOE COAepkaHHe OelKka MOXKET CHIKATh PUCK Pa3BUTHS
M30BITOYHON MACChI TEJIa U OKHUPEHHS, TaK Kak 0eJloK 00J1a1aeT TepMOTeHHBIM P deKToM. B cBs3M ¢ aTHM
st paboTHHKOB ymcTBeHHOro Tpyaa (KDPA = 1,4) nmonsa (ynenbHbii Bec) Oenka B KaJIOPUMHOCTH
coctaBisieT 14%, mst rpynmsl ¢ KOA = 1,6 - 13%, nos rpynmnsl ¢ KOA = 1,9 - 12,5%, a aist nui, 3aHITHIX
dusnueckum Tpynom (KOA = 2.2), sta BenuunHa coctaBnseT 12%, X0Ts B aOCONIOTHOM BBIPAKEHHH UX
NOTPeOHOCTh B OelKe BBIIE, YEM Y JIMI] MepBOM rpynmbl. [ HaceneHus crapiie 65 neT aois Oenka B
KaJIOpDUMHOCTU CYTOYHOTrO panuoHa coctaBisieT 14%. YnenbHbIll BeC )KMPOB BO BCEX YETBIPEX IpyImax
npuHiT B pazmepe 30% ot kanopuiiHocTu. Jlons yrieBoioB Koyie0ieTcss COOTBETCTBEHHO OT 56 10 58%.
Jnis pacdyera GU3MOIOTHYECKUX MOTPEOHOCTEH B SHEPIUH U MUIIEBBIX BELIECTBAX JUIS MY>KUMH U JKEHIIUH
cTapiie TpyJaocrnocoOHOTo Bo3pacta (rpymmbsl 65-74 roxa u crapiie 75 net) ucnonb3zoBadn KDA, paBHbIit
1,7.

1.8. B nensx npoduiakTuku Haubojiee pPacHpOCTPAHEHHBIX HEMH(PEKUHNOHHBIX 3a00JIeBaHUIA,
CBSI3aHHBIX C IIMTAHHUEM, C YYETOM MEXIYHApOIHOro ombiTa [3-13] B MP BKIItOU€HBI pEKOMEHAALNHU T10
CHIDKCHHIO TOTpPEOJIeHUS] KPUTHMYECKH 3HAYMMBIX JUIS 370pPOBbSl HYTPUEHTOB (MHILIEBOM  COJIH,
N00aBJIEHHBIX CaxapoB, TPAHCHU30MEPHBIX MXHUPHBIX KHUCJIOT), OCHOBAHHBIE HA JAaHHBIX COBPEMEHHBIX
METaaHaJM30B 0 OIIEHKE HEraTUBHBIX I(P(PEKTOB Ha 3/10POBbE UX HU30BITOYHOrO MOTPEOIEHMS, a TaKxKe
pexoMenanuax BO3 u ®AO [14-28].

1.9. B3auMocCBsI3b COCTOSIHHSI MHKPOOHOTO COOOIIECTBA KUIIEYHUKA U CTEMEHH O0ECIeYeHHOCTH
OpraHu3Ma 4YejoOBeKa NHIIEBBIMA M OHOJOTMYECKHM AaKTMBHBIMHM BEIIECTBAMH  OOYCIIOBIHBAET
HEOOXOJUMOCTh BKJIIOUEHHS MOHATHS "MUKpoOMoM" B KOHIENuuio nutaHus. KuiieuHsli MUKpoOHOM
B3pOCJIOr0 YeJIOBEKa BBICTYMAET KaK BEAYIIMH (akTop peryssiuy UMMYHHUTETa, HEHpOTyMOpaIbHBIX U
O0OMEHHBIX MPOIIECCOB, YYACTBYIOIIMX B YCBOEHUH IMHUILEBLIX BEIIECTB, SHIOTEHHOM CHHTE3€ ()epMEHTOB,
BUTAMMHOB M OHOJIOTUYECKH AKTUBHBIX COEJAMHEHHH B MakpoOpraHu3Me. YCTaHOBJIEHA B3aWMOCBS3b
TUCOMOTHMYECKH HW3MEHEHHOTO KHIIEYHOr0o MHUKpoOMOMa U HapylleHuH mnpoduiiel MHKPOOHBIX
MeTa0O0JIUTOB C HanboJiee pacpocTpaHEHHBIMU HEMH(PEKITMOHHBIMU 3200JIEBaHUSIMH YEJIOBEKA.

BrisicHeHre CBOWMCTB HOPMaJbHOTO MHKPOOMOMA KHUIIEYHHMKAa HEOOXOIMMO HE TOJbKO MAJis
pa3paboTku  crnocoboB  APGEKTUBHON  JUETUUYECKOH KOPPEKIMH TUCOMOTHYECKMX  HapyLICHHIH,
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BOZHUKAIOIIUX TMPU aTUMEHTAPHO-3aBUCUMBIX 3a00J€BaHUSAX, HO U IS TMOJJCpKaHHUsS OalaHca
MUKpPOOHOTHI y 3IOPOBBIX JtoAeH. B 3Tol cBs3u B Hacrtosimiue MP BnepBble BKIIOYEHBI MOJIOKEHUS O
KHUIIIEYHOM MUKpOOMOME Kak Oa3mce ISl OLICHKH THINEBBIX BO3JCHCTBUM, a TaKKe PEKOMEHIAIUU 10
MNOJJICP)KAHUIO ONTHUMAJIBHOTO COCTaBa U OHOJOTMYECKOW AKTUBHOCTH KHUIIEYHOTO MHUKpoOHMOMa C
MOMOIIIHIO ATMMEHTAPHBIX (PAKTOPOB (B TOM YHCIIe TIPOOMOTUKOB U MPEOHMOTUKOB).

1.10. Hacrosimue MP onpenensroT BEIMYUHBI ONTUMAJIBHBIX MTOTPEOHOCTEH B SHEPTHH, MTUILEBBIX
¥ OMOJIOTHYECKH aKTHUBHBIX BEIIECTBAX JJISI PA3IMYHBIX BO3PACTHO-IIOJIOBBIX TPYII JETCKOTO M B3POCIOTO
Hacesienus: Poccuiickoii @enepanum.

HopwMme! cnyxaT HaydHO# 0a30il s pa3pabOTKH PEKOMEHIAIUH M0 MUTAaHHUI0, MEp COIMATBHON
3alIUThl HACEJCHHUS U MPOQPMIAKTUKN aTMMEHTApHO-3aBUCUMBIX 3a00JIeBaHUM, BKIIIOYAsh TUTHEHUYECKOE
oOydyeHHEe HaceJlIeHHs IO BOIPOcaM 3J0pPOBOrO NUTaHUs, I IUIAHUPOBAHHUS TMPOU3BOJCTBA U
noTpedsieHus] MUIIEBOM MPOAYKIHMU, OLIEHKH pPEe3epBOB MPOJOBOJIBCTBHS, a TaKXKe MJS PAacueToB MU
aKTyaJIn3ally PallMOHOB MUTAHUSI B OPTaHU30BaHHBIX KOJICKTHUBAX.

HopMbl MOTYT OBITH MCIIOJIB30BAHbI AJISl OLIEHKH COCTOSTHUSI TUTAHUS HACEJICHUS, B TOM YHCIIE BO
BpaueOHOW TIPAaKTHKE MPH OICHKE WHIWUBUIAYATbHOIO NHUTAHHUS U, B Cllydae HEOOXOAMMOCTH, IS
000CHOBaHHUS PEKOMEH IAlIUi, HATPABICHHBIX HA €r0 KOPPEKIHIO.

B MP BiroyeHa METOAOJOTHS NPUMEHEHHS HOPM JUIsi OLEHKHM BEPOSITHOCTHOIO pPHUCKa
HEJOCTAaTOYHOr0 TMOTpeOJIeHHs MUIIEBBIX BemecTB (mpuwiokenue | kK HacTosamuMm MP), a Takxke
uH(popMaIus mo kKodhHUIMeHTam nepecueTa i 3KBUBAJICHTOB BUTAMUHOB U SHEPTeTUYCCKON [IEHHOCTH
MUIIEBBIX BEIIECTB (MpuioxkeHus 2 U 3 K HacTosImuM MP cOOTBETCTBEHHO).

PekoMeHqyeMble BETUYHMHBI IMOTPEOJICHHS OCHOBAaHBI HA HOBEHIIMX HAYYHBIX JaHHBIX
HYTPUIIMOJIOTUH, OUOXUMHH, (PU3HOJIOTUM U JAPYTUX OTpaciedl MEIUIMHCKOM HayKd O pOJIH,
B3aMMOJICHCTBHSX, YCBOSIEMOCTH OT/ICIIBHBIX IMHIIEBHIX BEIISCTB U BEITUYMHAX UCTHHHBIX MOTPEOHOCTEH B
Hux. [Ipu oOocHOBaHHMK HOPM (PU3UOIOTUYECKUX MOTPEOHOCTEH MCMOJB30BaHbI JaHHbIE OOCIETOBAHHIA
(aKTUYECKOTO IMUTAHUS U COCTOSIHHS 3[I0POBbS B PA3IMYHBIX PETUOHAX CTPAHBI.

1.11. MP npenna3zHayeHsl JJs CIIELMATUCTOB OPraHOB U opranu3aiuii degepanbHON CiyXObI 10
Haa30py B cdepe 3amuThl MpaB MoTpeduTeneld W OJaromnoiaydusi 4ejIoBeKa, a TakKKe MOTYT OBITh
UCIIONIb30BAaHbl  OPraHU3aTOpaMU  37PaBOOXPAHEHHUS, CHEIHATUCTAMH B OOJACTH OOIIECTBEHHOTO
3/IpaBOOXPAHECHUS] ¥ MEIUIMHCKOM NpOUIAKTHKH, BpayaMH-JAHETOJIOTaMU U  MEIUIUMHCKUMU
paboOTHUKAaMU JPYrHX CHENHATbHOCTeH, a TaKXKe CIHeMUaINCTaMHi, 3aHUMAIOIIMMUCS BOMPOCAMHU
MJIAHUPOBAHUS MMUTAHUS B3POCIIOTO U JIETCKOT'O HACEJIEHUS B OPTaHU30BAHHBIX KOJUIEKTHBAX, B TOM YHUCIIE
ne4eOHO-TPoYUIAKTUIECKIX, 00Pa30BATENbHBIX M COIUANBHBIX YUPEKICHUSX.

II. TepmuHbl U onpeaesIeHUs

Jns neneit Hactosmux MP ucnosib30BaHbl CIEAYIOIINE OCHOBHBIE MOHITHS:

AJleKBaTHbIIi ypoBeHb TMOTPe0JIeHUsI - YPOBEHb CYTOYHOIO TMOTPEOJEHUsS THUIIEBbIX U
OMOJIOTUYECKHN aKTUBHBIX BEIIECTB, YCTAHOBJICHHBI HAa OCHOBAaHMH PACUETHBIX WU JKCIIEPUMEHTAIHHO
OTIPENICTICHHBIX BEJIWYWUH WA OIEHOK TOTPEOJICHHS THIIEBBIX W OHOJOTHYECKH aKTHUBHBIX BEIECTB
TPYNION/TpynHamMy MPaKTUYECKU 3I0POBBIX JIIOIeH. AZIEKBaTHBIC YPOBHU MOTPEOIECHUS YCTAHOBIICHBI JIJIS
MUNIEBBIX W OWOJIOTMYECKH aKTHBHBIX BEMISCTB, JUISI KOTOPBIX €Ie HEe TMOATBEPKICHA UX
3CCEHUUATBHOCTh, HO UMEIOTCS IOCTATOUHBIE HAYYHBIE JI0KA3aTENbCTBA, XaPAKTEPU3YIOIINE UX POJIb KaK
9K30T€HHBIX PETYIATOPOB META0OIM3MA.

AHTAroOHU3M - TOJIaBIICHUE KU3HENCATEIHbHOCTH OJHOM MHUKPOOHOW MOMYJISIMU APYTroi 3a CUET
CIIOCOOHOCTH BBIZICICHHSI B CpeAy OOWTaHUST MHUKPOOHOM JKOCHUCTEMBI BEMIECTB (aHTHOMOTUKOB,
OaKTEPUOIIMHOB, OPTaHUYECKUX U YKUPHBIX KUCJIOT), BHI3BIBAIOIINX 3aJACPKKY PA3MHOKECHUS WU THOENb
e€ KOMIIOHEHTa(0B).

Benkn - BBICOKOMOJNEKYISIpHBIE a30TCOJEpKAIINEe OPraHUYeCKHE COEAMHEHHS, COCTOSIIME W3
anb(ha-aMUHOKHUCIIOT, COCAMHEHHBIX B MOJICKYISIPHYIO II€Th TMENTHIHONW CBS3bIO, BBITIOJHSIOIINE
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IUIACTUYECKYI0, DHEPreTUYECKYyl0, KaTaJMTUYECKYl0, TOPMOHAJIBHYIO, PEryJSITOPHYIO, 3alllUTHYIO,
TPAHCIIOPTHYIO U ApYyrue QyHKIIUHU.

Buopa3HnooOpa3ue - mokaszarenb BUAOBOTO pazHOOOpa3usi MUKpPOOMOMA KUIIEYHHUKA (KOJMYECTBO
MUKPOOHBIX TAKCOHOB YPOBHS POJ/BUJ - BUJOBBIX ONEPAIMOHHBIX TAKCOHOMUYECKUX €IUHUILL).

Besnuuna ocHoBHOro oomMena (BOQ) - MuUHUMaIBHOE KOJIMYECTBO PHEPTHH, HEOOXOIUMOE IS
OCYIIIECTBIICHUSI JKU3HEHHO BA)XKHBIX IPOLIECCOB, TO €CTh 3aTpaThl SHEPrUM Ha BBHINOJIHEHHE BCEX
¢u3noIOrNUecKuX, OMOXMMHUYECKHX IMPOLECCOB, (DYHKIIMOHUPOBAHWE OPraHOB M CHCTEM OpPraHM3Ma B
coctosiHUM TemiepatypHoro komgopra (20°C), moaHOro pU3NYECKOro U MCUXUUECKOTO MOKOS HATOIIAK.

BurtamuHbl - rpynna HE3aMEHUMBIX (ICCEHLMAIbHBIX) MMILEBBIX BEIIECTB, IPEICTABIISIONINX
co00il HHU3KOMOJEKYJSIPHbIE OPTaHUYECKUE COCAMHEHHUS PA3NUYHOW XMMHUYECKON MPHUPOABI, aOCOIIOTHO
HEOOXOIMMBIE IS OCYIIECTBICHUS OOMEHA BEIECTB, MPOLIECCOB POCTa M OMOXUMHUYECKOTO 00eCTIeYeHHS
YKU3HEHHBIX (YHKIIMI OpraHu3Ma.

I'iukemnuecknii uHaexkc numesoid mnpoaykuuu (I'M) - OTHOCUTENBHBIM IOKa3aTenb,
XapaKTepU3YIOMIN CIHOCOOHOCTh TMHINEBON MPOIYKIMM 32 CYET COJAEPIKAIIUXCS B HEH YIJIEBOJIOB
NOBBILIATh YPOBEHb IJIIOKO3bl B KpPOBU 4YeJOBEKAa Iocie €€ MnoTpelneHust (MOCTIpaHIualbHbIN
rukemuueckuil 3ddext). ['M oTaenbHBIX NMUIIEBBIX MPOIAYKTOB OIEHUBAIOT MO COJCPXKAHUIO B HUX
yrieBoqoB 1o mkane ot 0 go 100 (as gyucToil caxapo3bl) U PACCUMUTHIBAIOT UCXOSI U3 TOTO, HACKOJIBKO
BO3pacTaeT ypOBEHb TJIIOKO3bI B KpOBU 3a 2 daca mocie ymnoTrpebineHuun S50 rpamMmoB YIJIEBOIOB
OIIPEENIEHHOTr0 NMPOIYKTa 110 CpaBHEHHUIO ¢ 50 rpaMMaMu IIHOKO3bI.

JucdaKkTepuo3 KUIIEYHUKA - KIMHHUKO-Ta00paTOPHBIM CHUHAPOM, CBS3aHHBIA C H3MEHEHUEM
Ka4eCTBEHHOTO W/MJIM KOJMYECTBEHHOTO COCTaBa MUKPO(IOPHI KUIIEYHUKA C TTOCIEAYIONMM Pa3BUTHEM
MEeTabOIMUYECKUX UM UMMYHOJIOTUYECKUX HApPYIIEHUH C BO3MOXKHBIM Pa3BUTHEM >KETYJOYHO-KUIIEYHBIX
paccTpoOMCTB.

Jlo0aBiieHHBIE caxapa - BCE MOHO- U JMCaxapu/ibl, BHECEHHbIC B MUILEBHIC MPOIYKTHl U HAITUTKH
IIPU IPOU3BOJICTBE, IPUTOTOBICHUH U HEMIOCPEACTBEHHOM YNOTpPEOJIEHNUH, B TOM YMCIIE CTOJIOBBIM caxap,
U caxapa U3 MeJla, CHpOIOB, GPYKTOBBIX U OBOIIHBIX COKOB U UX KOHIICHTPATOB.

Kupbl (munuael) - cioXHbIE 3(QUPBl TIUIEPUHA U BBICHIMX >KUPHBIX KapOOHOBBIX KHCIIOT.
SIBNSAIOTCS TUIACTMYECKUM MaTepHalIoM M BAXKHEWILIMM HMCTOYHUKOM SHEPTUHU, YYaCTBYIOT B HEPBHOU U
TOPMOHAJIBHOM PETryJISLHH.

Kumeynblii MUKpPOOMOM - KOMIUIEKC Kau€CTBEHHO-KOJMYECTBEHHBIX IOKa3aTeell KHUILIEYHOMN
MUKPO3KOCHUCTEMBI, B3aUMOJICHCTBYIONIEH ¢ OPraHU3MOM 3/I0pPOBOT0 YEJI0BEKa M0 MPUHLHUITY MyTyallu3Ma
(B3aUMHOM TOJIB3BI) M CIIOCOOHOW OOecreynBaTh B KUIIEYHUKE UMMYHHBIA OallaHC M MeTa0OIMYeCcKHe
¢GyHKIMM 0€3 MOoTeph AJis HyTpHOMa.

Kputnyecku 3HaunMble NUIleBble BelIeCTBA - MUIIEBbIE BEIIECTBA, MOBBIILICHHOE COJEPKaHUE
KOTOPBIX B COCTAaBE MHILEBON NPOAYKIMHM U PAIMOHOB MUTAHUS YBEJIMYMBAET PUCK BO3SHUKHOBEHUS U
pa3BuUTHs 3a00J€BaHM alMMEHTapHON MpHpoabl. K KpUTHYECKH 3HAYUMBIM ISl 3/I0POBbSI HACEICHHUS
MUIIEBBIM BEIIECTBAM OTHOCATCA THILEBas COJb, JO0OABIEHHbIE caxapa, >KHUpbI, BKIOYas >KUPBI,
coJiep Kallie HaChIIIEHHbIE )KUPHBIE U/UIIH TPAHCU30MEPHBIE )KUPHBIE KUCIIOTHI.

3amuTHas MUKPOQJIOpa KUIIIEYHUKA - ACCOIUUPOBAHHBIEC CO CIIM3UCTON 000JIOUKON KUIIIEIHUKA
MHUKPOOPTIaHU3Mbl U UX MOMYJISIMU, OCYIIECTBISIONINE (PU3HOIOTUYECKYIO 3alIUTY KUIIEYHOTO Oapbepa
OT MPOHUKHOBEHHSI BO BHYTPEHHIOIO CpEy OpraHu3Ma 4y>KepOJHBIX MUKPOOOB, TOKCHHOB, MHILEBHIX U
MUKPOOHBIX aHTUTEHOB U JIp.

MakpoHyTpUeHTbl - OCHOBHBbIE MHILEBble BemiecTBa (O€NKH, JKUPbl U  YIJIEBOBI),
o0ecreynBaoIue IJIACTUYECKHE, JHEPreTUYecKue U HMHbIE MOTPEOHOCTH OpraHu3Ma, HeoOXOIUMbIe
YeJIOBEKY B KOJIMYECTBAX, U3MEPSIEMbIX TPaMMaMH.

Muxpobuom - JAMHAMHUYHAs COBOKYIHOCTb aCCOLMMPOBAaHHBIX C OPraHW3MOM 4YellIOBEKa
MUKpPOOpraHu3MoB (OakTepuil, apxeil, BUpycoB, rpu0oOB, MpocTelmmnx), ux (aros, OENKOB M APYrUX
JIEpUBATOB, MPHUCYTCTBYIOIIUX B OTKPBITHIX HApYXy MOJIOCTAX W OpraHax M Ha KOXe (COBPEMEHHBII
SKBUBAJICHT MOHATHUS "MHUKpoOuoTa'").

MuKpOHYTPHEHTHI - 3TO MUIIEBHIEC BEIIECTBA (BUTAMUHBI, MUHEPATLHBIEC BEIIECTBA, B T.4. MAKPO-
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Y MHUKPORJIEMEHTHI), KOTOPBIE COJEP/KATCs B IMUIIE B OYEHb MaJbIX KOJIMYECTBAX - MWIIMTpamMmax WIN
Mukporpammax. OHM He SIBJISIFOTCSI ICTOYHUKAMH SHEPTUH, HO YYacTBYIOT B MPOIECCaX YCBOCHUS IMHUIIY,
perynsun (pyHKIHA, OCYIIECTBICHHH MPOIIECCOB POCTA, aaNTAllMN U PA3BUTUSI OPraHU3MA.

MuHopHble OHOOTHYECKM AKTHBHbIEe BelllecTBA MHINM - TPUPOAHBIE BEIIECTBA C
YCTAHOBJICHHBIMH XUMHUECKOU CTPYKTYPOH M (PU3HOIOTHYECKUM JICHCTBHEM, IPUCYTCTBYIOIINE B TIHUILE B
MalbIX KOJMYECTBaxX (MWLIMIpaMMax WIM MHUKpPOrpaMMax) W Wrparoniue JOKa3aHHYI0 pOjib B
HOJIEP’KaHUH 3/10POBbsI, BBIOIHSAIONINE (DYHKIIMH YK30T€HHBIX PETYISATOPOB META00IHU3MA.

MoHo- u gucaxapubl - IPOCThIE YIIIEBOBI, IPEICTABISAIONINE COO0H MHOMOATOMHBIE aJIbJIeIH]I0-
Wik KeTocrupthl. [IpocThie yrieBoasl B BUAEC MOHO- ((DpyKTO3a, TIIFOKO3a) M JUCAXapuIoB (caxaposa,
JaKTO3a, MAIbTO3a U JPYrue) eCTECTBEHHBIM 00pa30M MPUCYTCTBYIOT B MUIIEBOM MPOAYKLHHU, a TaKxKe
MOTYT OBITh J0OaBIEHBI IPU MPOU3BOJCTBE, IPUTOTOBICHUN H/HIIM HEOCPEICTBEHHOM YIIOTPEOICHUH.

HacblleHHble KMPHbIE KHUCJIOTHI - anudaTHYeCKUe OJIHOOCHOBHBIE KapOOHOBBIE KUCIOTHI C
OTKPBITON HEPA3BETBJICHHOM 1IETIbIO, COAEPIKAILME aTOMBI YIJIEpOa, COEAMHEHHbIE OIMHAPHBIMU CBA3SIMHU.
[Ipn BbIcOKOM ypoBHE TMOTpeOJieHUs SBISAIOTCS (akTopaMu pHUCKAa Pa3BUTHS HEHWH(EKIHOHHBIX
IMMEHTapHO-3aBUCUMBIX 3a00JIEBAaHUM, BKIIIOYAIOIINX OKUPEHUE, aTEPOCKIIEPO3 U JIpYTHE.

He3amenunmble (3cceHnUaIbHbIE) NMUINEBble BellleCTBA - TMHINEBHIE BEUIECTBA, KOTOpbIE HE
00pa3yroTcsi B OpraHu3Me 4eJIOBEKa U 0053aTeNbHO JOJKHBI ITOCTYNATh C MUIIEH JIsi 00ecredeHus ero
KU3HENEeATeNbHOCTH. X neduuT B MUTaHUU TPUBOJUT K PA3BUTHIO MATOJIOTMYECKUX COCTOSHUM.

HopmanbHass MuKpoguiopa - KaueCTBEHHOE U KOJIMYECTBEHHOE COOTHOLUEHHE Ppa3IUYHbIX
HNOMYNSIIIMA ~ MHUKPOOOB  OTHEIBHBIX OPraHOB M CHCTEM, MOJJEp)KUBarolee OWOXMMHYECKOE,
MeTa0O0IMYECKOEe U IMMYHHOE PaBHOBECHE MAaKPOOPraHU3Ma, HEOOX0IMMOE /TS 3JI0POBBS YEIOBEKA.

Hopmbl ¢pu3uo/iornueckux norpedHocTeil B SJHEPruyd M MHUIIEBBIX BeleCTBAX - YCPEIHEHHAS
BEJIMYMHA HEOOXOMMOI0 MOCTYIUIEHUS MUIIEBBIX U OMOJIOTHYECKU aKTUBHBIX BEIIECTB, 00eCHeunBaroIIas
ONTUMATIBHYIO peaau3anuio (U3N0IOT0-OMOXUMUYECKUX MPOIECCOB, 3aKPEIUVICHHBIX B T'€HOTHIIE
YeJI0BEeKa.

Oo0surarHas MUKpodiopa KHIIEYHUKA - TIOCTOSIHHO MPUCYTCTBYIOIIAS B KUIIEYHOM OHUOTOIIE
(pe3upentHasi) MUKpodopa, B KOTOpOW NpeodiamarT aHa’poOHble MUKpoopraHuzmbl - 90-95% ot
00I11er0 KOJIM4eCcTBa.

OnepauuonHass takcoHomuuyeckasa eaunuuna (OTE) - rpynna MHKpPOOPraHHM3MOB,
00BbEIMHEHHBIX 10 MpHU3HAKy romosnoruu mnocnenoparenbHoctedt 16S pPHK He menee uem Ha 97-99%,
TaKCOHOMMYECKUI IKBUBAJICHT BU/IA, ONIPEAEISEMBIN KyIbTYPaJIbHO-HE3aBUCUMBIMU METOJIaMH aHAJIU3A.

OnTumanbHOe COOTHOLIEHHE HoJel (yAeIbHOI0 Beca) MAKPOHYTPHEHTOB B CTPYKType
JHEepPreTU4eCcKOoil EHHOCTH PAIMOHA - COOTHOIIEHHWE OCHOBHBIX IMUIIEBBIX BEIIECTB B MPOLIEHTaX OT
KaJOPUWHOCTH palMoHa, CIIOCOOHOE O00eCHeuuTh OpraHu3M YeJOBEeKa HEOOXOIUMBIM KOJIMYECTBOM
0eNKOB, )KMPOB U YIJIE€BOI0OB, OJACPKUBATH SIHEPTETUUECKHI OaaHC U 310pOBbE YETIOBEKA.

IIneBas coJib - COJIb, MPEACTABIAIONIAS COOON XJIOPHL HATPHSL.

[InmeBble BOJOKHA - BBICOKOMOJIEKYJISIDHBIE YTJIEBOJbI, TJIABHBIM OOpa3soM pacTUTEIbHOM
npupos! (LIEeJUTI0I03a, NEKTHHBI U IpYTHeE, B T.4. HEKOTOPbIE PE3UCTEHTHBIE K aMMJIa3e BUJIbI KPaxMajoB),
U acCOIMUPOBAaHHbIE PAaCTUTEIbHBIE BellecTBa (JIUTHUH), YCTOWYHMBBIE K MEPEeBAapUBAHUIO U aJICOPOLIMH B
TOHKOM KHUIIIEYHHUKE YEJIOBEKA, MOJTHOCTHIO WM YACTUYHO (PEPMEHTUPYEMBIE B TOJICTOM KHUIIIEUHHUKE.

IIpupoanbie (coOCTBeHHBIE) caxapa - MOHO- U JUCaxapubl, €CTECTBEHHBIM 00pa3om
NPUCYTCTBYIOIIHME B HEMEepepabOTaHHbBIX (PYKTaxX M OBOIIAX, a TAKKE MOJIOKE.

[Ipo0uoTKM - 3TO JKHMBBIE MHUKPOOPraHM3Mbl U OOOTallleHHblE HWMHU MHIIEBHIE TNPOIYKTHI,
0J1arOTBOPHO BO3/ICHCTBYIOIINE HA 3/10pPOBbE YEJIOBEKA 3a CYET ONTHUMH3AIMU COCTaBa U OMOJIOTMYECKOM
AKTUBHOCTH 3aIIUTHOM MUKPOQIIOPHI KUIIEUHUKA.

TpancuzoMepbl KHPHBIX KHCJIOT - IPOCTPAHCTBEHHBIE M30MEPHl MOHOHEHACBHIINIEHHBIX H
MOJIMHEHACHIIIEHHBIX ~ JKMPHBIX  KHUCJIOT, HUMEIOIIMEe  HEKOHBIOTMPOBAaHHBIE  JIBOMHBIE  CBSI3U
"yriepoa-yriaepon", pa3/ieieHHble KaK MUHUMYM OJIHOM METHJICHOBOM IPYIIIOH, B TpaHC-KOH(UTYpaIUH.

YriieBoabl - MOJIMATOMHBIE aJbAECTUAO- U KETOCIHUPTHI, IPOCThIe (MOHO- U JAMcCaxapH/ibl) - caxapa
U CIIOKHBIE (OJMrocaxapuibl, IMOJHUCAXapUbl) - TIMKaHBI, SBIAIONIMECS OCHOBHBIMU HCTOYHHKAMHU
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DHEPIUHU IS YEJIOBEKA.

®usnonoruyeckass NoTpedHOCTL B JHEPrHM M IMHIIEBbIX BelleCTBAX - HeoOXxoaumas
COBOKYITHOCTh Ka4E€CTBEHHBIX M KOJMYECTBEHHBIX 3CCEHIMAJBHBIX aAIMMEHTAPHBIX (DAKTOPOB ISt
HOJ/IEP)KaHUST AMHAMHUYECKOTO PAaBHOBECUS MEX]y YEJIOBEKOM Kak C(hOpPMHPOBABILIMMCS B IIpolecce
IBOJIONMM OHOJOTMYECKHMM BHJOM U OKpYXKAalolled Cpeaoi, HampaBleHHas Ha oOecreyeHue
KU3HEJCATCIIBHOCTH, COXPAHEHHE M BOCIPOU3BOJICTBO BHJIAa M IOAJEPKAHUE ANalTalMOHHOIO
IOTCHIUAJIA.

®ujIyM - TAKCOHOMHUYECKAsI IPyIIIa MUKPOOPraHU3MOB BBICOKOTO YPOBHS.

Dochoaunubl - CI0XKHbIE 3(QUPHI MHOTOATOMHBIX CIIUPTOB (TJIHIEpUHA, C(OUHTO3MHA) U BBICIINX
KHUPHBIX KHUCJIOT, coAepxaliue octaTok (pocopHOM KUCIOTHI, COEUHEHHONW C a30TUCTBIM OCHOBAaHUEM
WIM JPyroil Trpynmnod aTOMOB pa3IMYHOM XWUMUYECKOW MPHUPOAbl (XOJIUH, 3TAaHOJAMHUH, OCTaTKU
aMHHOKUCIIOT, YIJIEBOJHBIE ()PArMEHTBHI); COCTABIISAIOT OCHOBHOM KJIACC MEMOpPaHHbIX JIUIIUOB.

JHepreTu4ecKuii 6ajgaHc - pABHOBECHOE COCTOSIHUE MEXK/Y IOCTYNAIOIIEH C MULIEH SHEprueil u
ee 3aTpaTaMM Ha BCe BMJbl (PU3MUECKOW aKTUBHOCTH, Ha MOJJIEP’KAaHME OCHOBHOIO OOMEHa, pocTa,
Pa3BUTHS U JONOTHUTEIBHBIMU 3aTPAaTaMH Y KEHIIUH MPH OEPEMEHHOCTH ¥ TPYIHOM BCKapMIIUBAHUH.

JHeprorparbl CYTO4YHBIE - CyMMa BCEX 3aTpaT DSHEPrUM OpraHu3Ma B TEYEHHE CYTOK,
BKJTIOYAIOIIAsi OCHOBHON OOMEH, ()M3MYECKYI0 aKTUBHOCTB, CIEHU(PUYECKOEe ITUHAMHUYECKOE JEeHCTBUE
nuiy (MUIIEBOM TepMOreHe3), XOJIOJOBOW TepMoreHe3 (MOAJep)KaHHe TeMIlepaTyphl Tela), POCcT U
dopmMupoBaHHEe TKaHEH y JAeTel, a Takke IuioAa y OepeMEeHHBIX W BBIPAOOTKY MOJIOKA y KOPMSIIHUX
I'PYAbIO JKEHIIUH.

1. Juddepenunanus rpynn Hacenenuss Poccuiickoin @enepauuu

3.1. Bo3pacTHo-110/10BbI€ TPYIIIBI HACETCHHUS

Boigenensl cieayoome BO3pacTHO-TIOJI0OBBIE TPYIIIbI JIsl B3POCHbIX: MY>KUUHBI U KEHUIUHBI 18-29
net, 30-44 rona, 45-64 rona, 65-74 roga, 75 et u crapie.

BospacTtHass mnepuoaMsanus JETCKOrO HaceleHus, npuHAras B Poccuiickon @Penepauuu,
paspaboTtaHa ¢ y4yeToM JABYX (haKTOpPOB: OMOJOTHYECKOTO (OHTOT€HETHMUECKOT0) M COIMAIbHOTO
KPUTEPUEB, YUUTHIBAIOIINUX 0COOCHHOCTH 00yueHus u Bocnutanus B Poccuiickoit @eneparuu (tadim. 1).

Taoauna 1

B03paCTHaﬂ nepuoausanus A€TCKOro HaceJICHus

1. PanHuii Bo3pacr

- TpyAHOU - 0-11 mec.*

- IPEJIOKOJIbHBIN -1-2roma

2. JIomKoJIbHBIN BO3pAcT - 3-6 ner

3. HIkonpHBIN** Bo3pacT

- MIIQIIAH - 7-10 ;et

- CpeIHUM - 11-14 ner

- CTapIIHil - 15-17 ner
IIpumeyanue:

* 3mech W nanee y jAeTedl W B3POCHBIX CUHUTATh TOJ MOJHOCTBIO, BKJIIOYAs MECALbl U JHHU J0
HACTYIUIEHMs caeaytouiero (Hampumep, 11 mecsiues 29 nuet, 2 roga 11 mecsues 29 aneit).
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** Brurouaet geted B Bozpacte oT 7 10 17 jeT (BKIIOUUTENbHO) HE3aBUCHMO OT (POpMBI 00 yUSHHS
WU TIPO(ECCUOHATIBHOM eI TEIHOCTH.

BBI60p OTUX BO3PACTHBIX AWAIIa30HOB OIIPCACIICH HCO6XO,I[I/IMOCTBIO OTpPa3nuTh (1)I/ISI/IOJ'IOFI/ILICCKI/IG
XAPAKTCPUCTUKU OpraHu3Ma, BKIOYas IMOCTOSAHHBIC HW3MCHCHUSA CKOPOCTH poCTa, COCTaBa TClia,
(1)1/1314%01(0171 AKTHBHOCTHU U XapaKTCpa IIUTAHHA.

3.2. XapaKTepl/ICTI/IKa (l)I/I3I/I‘-IeCKOFO Pa3sBUTHUA HACCJICHUS

AHTpPOTIOMETPUYECKUE TTOKA3aTeNM, XapaKTepU3ylolue (U3NYecKoe pa3BUTHE (pa3Mephl Tela),
SIBJITFOTCSI. OCHOBHBIM KOMITOHCHTOM OIICHKH IHIIEBOTO CTATyCca YEJIOBEKA M TJIABHBIM OINPEACISIONIUM
(dbakTOpOoM IIpH OIIeHKE aOCOMIOTHBIX MOoTpeOHOCTel B sHeprun U Oenke [109]. s onenku norpedHOCTEH
YeJIOBEeKa WJIM TPYIIBI JIMI] B SHEPTHH W IHUIICBBIX BEIIECTBAX HEOOXOIUMBI JaHHBIE O HEKOTOPBIX
AHTPOIIOMETPHUYECKUX MapaMeTpax MYXUWH M JKCHIIMH pPa3IMYHbIX BO3PACTHBIX TpyII. ba3oBbIMU
noKazaTessiMu (PU3UYECKOTO Pa3BUTHUSA ABIISIIOTCS pocT U Macca Tena (MT) yenoseka [29].

Ouenky Hanmuuus aedunuta nin U30BITOYHOW MAcChl Tejla M ONpeAesieHUEe CTETIEHU OXXUPEHUS y

B3pOCJIBIX MPOBOJAT HAa OCHOBAaHMUM pacuera wuHAekca Maccel Tena (MMT) u ero cpaBHeHus c
knaccudukanueit BO3 [30] (tabm. 2).

2
Nnnexc maccel tena (UMT wmm ungexc Kerne 2) BelpaxaioT B Kkr/m U pacCYUTHIBAIOT I10

dbopmye:
NMT=macca tena/ pOCT2 1)
Taoauma 2

HUMT u nuimeBoi cratyc IJsi B3pOCJIOro HaceJieHu st

JIMT, & / M2 IInmesoit craryc
Menee 18,5 Hedunutr MT
18,5-24.9 Hopmanbnas MT
25,0-29.9 W30niTounas MT
30,0-34,9 Oxwupenue | crenenu
35,0-39,9 Oxwupenue Il crenenn
Csbiiie 40 Oxwupenue I1I crenenn

OxpyxHoctb Tanuu (nanee - OT) sBisgeTcs Moka3areneM CTENEeHU OTIOXKEHHUS KUPOBOM TKaHU B
oOnactu xkuBoTa y uenoBeka. OT u3MepsIoT B MOJIOKEHUU CTOSI HAa MOJAMBIIIEYHON JTMHUHU MEXAY HUKHUM
KpaeM HIDKHEro pebpa M BepXHEH TOUYKOM MMOJB3IOIIHOIO TpeOHsA Ta30BOM kocTH. B Hopme 3ToOT
NoKa3aresb He JOJDKEH MpeBblmarh 94 ¢cM y MyxuuH U 80 cM y sxeHuuH. [Ipn aboMuHaIbHOM 0KUPEHUH
(purypa nmo Tumy "s61m0k0") OT cocraBnger Gonee 102 cM y My)uuH U 88 CM Yy JKEHIIUH, [IPU ITOM
BO3pacTaeT PUCK Pa3BUTHsI CaxapHOTo AuadeTa 2 TUIA U CepJeYHO-COCYIUCTHIX 3a00JIeBaHUH.

BTropbiM BaxXHBIM MOKa3aTeseM (MHAEKCOM) SBISIETCS COOTHOIIEHUE OKPY)KHOCTH TaJIMU K 00XBaTy
oenep (UTh = OT/OB). Oxpyxuocts 6enep (OB) n3mepstoT Ha ypOBHE MaKCHMAaJIbHO BBICTYITAFOIINX
TOYEK SATOAMII B IT0JIOKEHUH cTos. B HopMe nokasarens UTH coctaBnsger st myxkuun 0,85, 1 *KeHIUH
- ot 0,65 no 0,85 u ABnseTCA MoKa3aTeaeM HOPMAIBLHOIO pacnpeneseHus xupa [31].

Ecnmu y xenmun omnpenenstor otHomeHne OT/Ob 6onee 0,85, a y myxumn Oonee 1,0, 31O
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CBHUJICTEJILCTBYET O HAJIMYMU a0AoMHUHAIBHOTO ("BepXHEro THUmMa") OXKUPEHUsS, YTO HEOJIArompusTHO
BJIMSIET HAa COCTOSTHUE CEPACYHO-COCYTUCTON cucTeMbl. [IpuHnunuanbHo BakHo, uyTo yBenuueHue UTh
BbIILIE HOPMBI (Ipu HOpManbHbIX 3HaueHuAX HMMT) MokeTr cBHUIETENbCTBOBATH O PUCKE Pa3BUTHUS
AIMMEHTapHO-3aBUCUMBIX 3a00JI€BaHUN.

OrneHKy aHTPOITOMETPUUYECKUX TOKa3aTeinel, Hamuuus AeuuTa Wik u30BITOYHON MacChl Tena y
nereit npoBoaAat o Hopmam pocra gereit BO3 [110-112]. B HUX y4uTBIBaeTCSl POCT, BEC, IMOJ U BO3PACT
pebenka.

Kputepun oOLI€HKM BKJIIOYAIOT [OKazaTelnu Z-score, MNpeCTaBICHHbIE B BHJAE CTaHAAPTHBIX
(curmanbubIX) oTkiIOHeHUH (SDS - standard deviation score) (tabi. 3), Ha KOTOpBIE HCCIIEAYEMBII
nokKasaTesb oTndaerca oT meanansl Hopm pocra nereit BO3: Z-score mHaekca Macchbl Tella K BO3pacry,
Z-score Maccel Tena K BO3pacTy, Z-score IUIMHBI Tela K BO3pacTy, Z-score maccel Tena K pocry. B
CTaHJapTHOMU MOIYJIALMU Me[raHa Kputepus Z-score paBHa 0.

Taoauna 3

HUMT u nuieBoH cTaTyc s AeTCKOIr0 HaceJeHUs

Bo3zpacr 0-5 ner 5-17 ner*
Puck n30b1TOUHON Macchl Tena HNMT/Bo3pact -
>1SD go 2SD
N30bITOuHast Macca Tela NMT/Bo3pact NMT/Bo3pact
>2SD no 3SD >1SD
Osxupenue HNMT mo Bo3pacty NMT/Bo3pact
>3SD >2SD
Jlebuuut Macchl Tenna JErKoi MT/Bo3pact/MT/poct HNMT/Bo3pact
CTEIIECHU <-1SD 5o -2SD <-1SD 5o -2SD
Jeduuut Maccsl Tena cpeHeit MT/Bozpact/MT/poct NMT/Bo3pact
CTENEeHU <-2SD 5o -3SD <-2SD 5o -SD
Tspxenblit neuuuUT Macchl Tena MT/Bozpact/MT/poct NMT/Bo3pact
<-3SD <-3SD
IIpumeyanue:

* Jlnsa uened Hactosammx MP KpuTepuu OLIEHKH aHTPOIOMETPHUECKUX IMOKazaTesiel MpUBEICHbI
JUIsl BO3pACTHOM Ipymibl 10 18 ner.

Jns pacdera (U3HOIIOTHYECKON TMOTPEOHOCTH B DHEPrHMH JUII MYKXYMH W JKCHIIMH pPa3HBIX
BO3PACTHBIX T'PYII UCHOJIb30BAHBI CPEIHUE AHTPOIOMETPUUYECKHUE XapaKTEPUCTHKHU (Macca Tesa U pocT)
B3pOCIJIOTO HAcCeJIeHHWs C HOpPMallbHOM Maccod Tena (Tabn. 4), MOJlyueHHble Ha OCHOBE JaHHBIX
pENpe3eHTaTUBHBIX AHTPOMIOMETPUUECKUX MCCIEJOBAHUN B paMKax BHIOOPOYHOTO HAOJIOJCHUS pallloOHa
nutanus Hacenenus: Poccuiickoit denepanuu B 2018 r.

Taoauua 4

AHTponoMeTpHYecKHe NapaMeTPbl B3pOCJIOro YejJ0BeKa ¢ HOPpMATbHOH Maccoii Teaa*

Bo3zpacr My»)4YuHBI JKeHmmHbl
MT, kr Pocrt, cMm MT, kr Pocrt, cm
18-29 72,1 177,5 60,8 165,4
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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

>75 66,7 169,6 58,3 158,8
IIpumeyanue:

* I[J'ISI pacd€Ta HCIOJb30BaHbl AHTPOIIOMCTPHUYCCKHUE OJAaHHBIC JIWII C HOpMaHBHOﬁ Maccou Tena

2
(UMT 20-25 Kkr/M” ).
3.3. I'pynnbl HacesieHus1, (u¢gepeHIMPOBAHHbIE 10 YPOBHIO (U3M4YECKOl AKTHBHOCTH

I rpynma (o4eHbp HU3Kasg (u3HYecKass AaKTUBHOCTh; MYXYMHBI M JKEHIIWHBI) - pPaOOTHHUKH
IPEUMYILIECTBEHHO YMCTBEHHOro Tpyna, KOA - 1,4 (rocynapcTBeHHbIE ClyXallle aJMUHUCTPATUBHBIX
OpraHOB U YYPEXACHUW, Hay4dHble PaOOTHUKH, MPENOJABAaTEIM BY30B, KOJUIEIDKEH, YUUTENs CPEIHUX
LIKOJI, CTYHEHTBI, CHELUAIUCTBI-MEIUKH, IICUXOJIOTH, JUCIIETUEPBbI, ONEpPaTopbl, B T.4. TEXHUKU IIO
00CITyKUBaHUIO OBM u  KOMIIBIOTEPHOIO oOecnieueHus, IPOrPaMMUCTBI,  paOOTHUKHU
(MHAHCOBO-?KOHOMHUYECKOH, IOPUANYECKON U aJMHHHUCTPATUBHO-XO3AHCTBEHHOH Ci1y’k0, paOOTHUKHU
KOHCTPYKTOPCKUX OIOPO M OTAEJIOB, PEKJIaMHO-MH()OPMAITMOHHBIX CITY)KO0, apXUTEKTOPHI U MHXKEHEPHI 110
IPOMBIIIJICHHOMY U I'PaX/IaHCKOMY CTPOUTENIbCTBY, HAJIOTOBBIE CiIyXallue, paOOTHUKHU MYy3€€B, apXHBOB,
OuOMMoTEeKapH, CIICUATTUCTHI CITYKOBI CTpaXOBaHUsI, TUIEPHI, OPOKEPHI, areHTHI IO MPOAAKE U 3aKYIKaAM,
CJIy’Kalllye Mo COLMAIbHOMY M IIEHCHOHHOMY OO€CIIeUeHMIO, TaTEHTOBE/IbI, Tn3aiiHephl, pa0OTHUKU O10pO
MYTEIIECTBHUM, CIIPABOYHBIX CIYXKO M IPYTUX POJACTBEHHBIX BHJIOB JIEATEILHOCTH).

Il rpynna (Hu3kas Qu3nuyeckass aKTUBHOCTb; MYXUYMHBl M JKEHIIMHBI) - PaOOTHUKH, 3aHSThHIE
nerkuMm TpyaoMm, KDA - 1,6 (Boaurenw TOPOICKOTO TPAHCIOPTa, pabodve MHIIEBOH, TEKCTHUIHHOM,
LIBEHHOM, PaJMOIEKTPOHHON MPOMBIIIJIEHHOCTH, OIEPaTOPbl KOHBEHEPOB, BECOBIUMIIBI, YIAKOBIIHIIHI,
MAIIMHHUCTBI JKEJIE3HOJOPOKHOTO TPAHCIOPTA, YYaCTKOBBIE Bpaud, XUPYPIrH, MEACECTPHI, MPOJAABIIbI,
paboOTHUKHU NpEANPUATHI 0OIIECTBEHHOTO IIATaHHUs, MapUKMaXepBhl, paboOTHUKHU
KWIUIIHO-IKCIUTYaTalliOHHOM CITy>KOBbI, pecTaBpaToOpbl XYI0>KECTBEHHBIX M3JEIMH, TUAbI, (oTorpadsl,
TEXHUKU M ONEpaToOpbl pajuo- U TeJIeBEUIaHHs, TaMOKEHHbIE HMHCIIEKTOPbI, pa0OTHUKU MUIULUUH U
naTpyabHOM CITyKObl U APYTUX POACTBEHHBIX BUJIOB JAEATEIBHOCTH).

IIT rpynmna (cpeansist ¢pusmyeckass akKTUBHOCTh; MYXXYHMHBI U JKCHIIUHBI) - pAOOTHUKU CpeaHei
Tsokectd Tpyaa, KDOA - 1,9 (cnecapu, Hanaguuky, CTAaHOYHMKH, OYpOBHMKH, BOJIUTENIH 3JIEKTPOKAPOB,
9KCKaBaTOpOB, OyIbA03€pOB M JIPYroll TSKENOM TEXHUKH, pPAOOTHUKM TEIUIMYHBIX XO3SMCTB,
pacTeHHEBOAbI, CaJOBHMKHM, paOOTHUKM pBIOHOTO XO3siCTBA M JAPYrMX POJCTBEHHBIX BHUJOB
JIESATETLHOCTH).

IV rpynmna (Bbicokas ¢u3nyeckas akKTUBHOCTb; MY)KUMHBI M KCHIIUHBI) - PAOOTHUKHU TSHKEJIOTO
¢uznueckoro tpyna, KO®A - 2,2 (ctpoutenbHble pabouue, rpy3uukd, paboune MO OOCIYKUBAHHIO
KENE3HOJIOPOKHBIX MyTeH M PEMOHTY aBTOMOOWJIBHBIX JOPOT, PAOOTHHMKH JIECHOTO, OXOTHHUYBEro MU
CEJIbCKOTO XO035MCTBA, 1epeBO0OPAOOTUNKH, METAJUTYPrY JOMEHIIUKHU -TUTEHITNKN U APYTUE POJACTBEHHbIE
BU/IbI IESATEIILHOCTH).

IV. HopMupyemble nmoka3arejiu

4.1. Dueprus

[TorpeGHOCTH B HEPTHH MPEJCTABISET COOON YPOBEHb NOTPEOIIIEMON C MUIIEH SHEPT U, KOTOPbIH
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o0ecrieynBaeT YHEPreTUYeCKUil OaslaHC; MPU 3TOM pa3Mepbl Teja, €ro COCTaB U ypPOBEHb (hH3MUYECKOMH
AKTUBHOCTH WHJMBUJYyyMa COOTBETCTBYIOT YCTOHYMBOMY COCTOSIHHIO 370pOBbSi M OOECIEUMBAIOT
NoJIep)KaHue SKOHOMHYECKHM HEOOXOIUMOW M COLMAIBbHO JKENaTeNIbHOW (U3NYECKOW aKTHBHOCTH.
[ToTpebHOCTH B 3HEPTUHU Y AeTel, OEPEeMEHHBIX U KOPMSIINX >KEHIINH BKIIOYAET TaK)Ke JIOMOJHUTEIbHBIC
noTpeOHOCTH, CBSI3aHHbIE ¢ 00pa30BaHMEM TKaHEW MJIM CEKpelrel MOJIoKa, Ha YPOBHE, 00ECIIEUHBAIOIEM
HOPMAJIbHYIO KHU3HECSATEIbHOCTD.

CyTouHBIC DJHEProTPaThl OMPENCNSAIOT KaK CyMMY 3aTparT JHEPrud Ha KOHKPETHBIC BHJIbI
NESTENIbHOCTH, KXy M3 KOTOPBIX PACCUMTHIBAIOT KaK MPOMU3BEACHHE BEITUYMHBI OCHOBHOTO OOMEHa
(manee - BOO) Ha cootBercTByrOmui kod(hduimeHT (U3Ndeckoid aKTHUBHOCTH M BpeMs, B TEUCHUE
KOTOPOTO 3TH BUBI IEATEILHOCTH BbINOJHAOTCA [2]. Y s)keHuH BOO Ha 15% Huke, 4yeM y My>KUHH.

Jns onpenenenus Gpru3noNIOrH4ecKoil MoTpeOHOCTH B SHEPTUN PACCUUTAHBI BETMYUHBI OCHOBHOTO
oOMeHa [UIsi KaXIOW BO3PACTHO-TOJNOBOM TIpynmbl HaceneHuss (tabin.  5) Ha  OCHOBAaHUU
AHTPONIOMETPUYECKHX MMapaMeTPOB CTAHJAPTHOTO B3POCIIOro yenoBeka (1adi. 4) mo ¢popmyne Muddauna
- Can XKeopa [32]:

Myxuunasr BOO (cytkn) = 9,99 x MT (kxr) + 6,25 X pocT (cMm) - 4,92 x Bo3pact (1.) + 5 (2)

Kenmmnast BOO (cytkn) = 9,99 x MT (kr) + 6,25 x pocT (cm) - 4,92 x Bo3pact (T.) - 161 (3)

Taoauna 5

CpenHue BeJJMYUHBI OCHOBHOI0 00MeHa B3pocJioro HaceseHusi Poccuiickoii denepanmu (Kkaj/cyr)™

Bospacr, ner BOO, kkain/cyt
My»X4uHbI KeHIUHAELI
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 meHee 1045 u menee

2
I[Ipumeuanue: * UMT 20-25 Kkr/m .

®uznonoruyeckue NOTpeOHOCTH B 3HEPruu i B3pocibix - oT 2150 mo 3800 kkan/cyTku ass
mMyxunH ¥ or 1700 mo 3000 xkan/cyTku it >keHIIMH. Bo Bpemsi OepeMEHHOCTH U TPYIHOIO
BCKapMJIMBaHMsI MIOTPEOHOCTH B SHEPTUH YBEIMUUBAIOTCS B cpeiHeM Ha 15 u 20% cOOTBETCTBEHHO.

Pacxon »sHepruM Ha ajanTalMi0O K XOJOAHOMY KiauMary B paiionax Kpaitnero Cesepa
yBEJIMYUBaAETCs B cpeHeM Ha 15%.

s pacaera BOO y gereii ucnonb3ytot ypasHenus [lodunaa ¢ yaerom mona u Bo3pacra pebeHka
(tabm. 6) [2, 33].

Taoauna 6

®opmyJsl llopunaaa ans pacyera BeJJMYUHBI OCHOBHOI0 00MEHA 110 Macce TeJia y AeTeH

Bo3spact u non dopmyna CrannmapTHas omuoka
BBIYHCIICHUS

Ho 3 ner
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Manpuuku BOO (M[Ix/cyt) = 0,249 x MT* - 0,127 0,293
JleBoukn BOO (MIx/cyT) = 0,244 x MT - 0,130 0,246

Manpunku BOO (xkan/cyt) = 59,5 x MT - 30,4 70
JleBoukn BOO (kkan/cyt) = 58,3 x MT - 31,1 59

3-10 ner

Manpuuku BOO (M/Ix/cyt) = 0,095 x MT + 2,110 0,280
JleBoukn BOO (MIx/cyt) = 0,085 x MT + 2,033 0,292

Manpuuku BOO (xkan/cyt) =22,7 x MT + 504,3 67
JleBouKHU BOO (kkan/cyt) = 20,3 x MT + 485,9 70

10-17 net**

Maunbunku BOO (MIx/cyt) = 0,074 x MT + 2,754 0,440
JeBouku BOO (M/Ix/cyt) = 0,056 x MT + 2,898 0,466

Maunbunku BOO (xkan/cyt) = 17,7 x MT + 658,2 105
JleBouku BOO (kkan/cyt) = 13,4 x MT + 692,6 111
IMpumeuanmue:

* MT - macca teja B KI.
*# Jlns ueneit Hacrosmux MP Gopmysbl mpuBeneHbI 17151 BO3pacTHOM rpynisl A0 18 ser.

VY nereit ¢ Bo3pactom otHomenne BOO k macce Tena MOCTETNIEHHO CHUXKAETCS A0 HACTYIUICHUS
MOJIOBOTO CO3peBaHMs. MakcuMalbHas MOTPEOHOCTh B DHEPTUU B MOJPOCTKOBOM BO3pacTe 00YCIOBJIEHA
OBICTPBIM pocTOM. B mepuo HoBopokAeHHOCTH 35% moTpebnsieMoii ¢ MUIIe SHepTuu TPATUTCS Ha POCT,
K TO/1y - CHIKaetcs 110 3%, B IEpUOJIbI CKAaYKOB pocTa Bo3pacrtaet 10 4% [33].

®uznonoruyeckue NoTpeObHOCTH B dHepruu it neteit - 110-115 kkan/kr macchl Tena ans Aeten
no 1 romga m ot 1300 go 2900 kxan/cyTku (c yBeIMUE€HUEM Bo3pacTa) Ajis jAered crapuie 1 roga mpu
aJIecKBaTHOM YpOBHE (PU3NYECKOM aKTUBHOCTH.

4.2, lIumeBbie 1 OMOJOTHUYECKH AKTUBHBIE BelIeCTBA

4.2.1. MakpOHYTPHEHTHI

4.2.1.1. benku

benku - BBICOKOMOJIEKYJISIDHBIE a30THCTBIE COCTUHEHHUS, MOJIEKYJBI KOTOPBIX ITOCTPOCHBI W3
OCTaTKOB aMHMHOKHUCIIOT. bBenku WrpairoT BaKHYIO pOJib B OpraHuU3Me, BBINOJHAS IUIACTUYECKYIO,
SHEPreTUYecKylo,  KaTaJuTH4ecKylo  (hepMeHThl),  peryisiTopHy0o  (FOPMOHBI),  3alllUTHYIO
(MMMYHOT100Y/IMH, HHTEP(EPOH), TPAHCIOPTHYIO (FeMOTTI00MH, MUOTJIOOWH U JIp.) U ApYyrue QyHKIHH.

[TorpeOHOCT, B O€nke - HBOJIOIMOHHO CIIOKUBIIASACS JIOMHHAHTAa B TIMUTAHWUU 4YEIIOBEKa,
o0ycJOBJI€HHass  HEOOXOAMMOCTBIO  00ecrneurMBaTh  ONTUMAJIbHBIA  (DU3MOJIOTHUECKUH  YpOBEHb
MOCTYTUICHUSI HE3aMEHUMBIX aMHHOKHUCIIOT. [IpH MOTOKUTETFHOM a30THCTOM OallaHce B MEPHO/IBI pOCTa U
pa3BUTHs OpraHM3Ma, a TakXKe MPH MHTEHCHUBHBIX penapaTHBHBIX MpolieccaXx MOTpeOHOCTh B Oenke Ha
€IMHHILy MacChl TeJla BBIIIE, €M Y B3POCIIOTO 3/10pPOBOTO YETIOBEKa.

KagecTBo Oenka ompenessercs HATMYMEM B HEM IMOJHOrO Habopa HE3aMEHUMBIX AMHUHOKHCIIOT B
OTIpeNIeJICHHOM COOTHOIIEHUH KaK MEXTy cOOO0M, TaK M ¢ 3aMEHUMBIMA aMHHOKHCIIOTAMH.
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Buonornyeckass 1eHHOCTh Oenka - IOKa3aTelb KadecTBa Oelika, XapaKTepU3YIOIIUK CTENeHb
3aJiep>KKU  a30Ta U A(Q(PEKTUBHOCTH €ro YTWIM3AlMHM JUIsl PAcTyIIero OpraHu3Ma JAeTed Wi JUis
NOJJIEPYKAHUS a30TUCTOrO0 PAaBHOBECHS! Y B3POCIIBIX.

YcBosiemocTh Oefika - IMOKaszaresb, XapaKTepU3YIOMIMA 1070 abcopOMPOBAaHHOTO B OpraHU3MeE
a30Ta OT O0IIEeTo KOJIMYECTBa, MOTPEOICHHOTO C MHIIEH.

duznonoruyeckass MOTPEeOHOCTh B Oenke Juis B3POCIOro HaceleHus cocrtapisier 12-14% ot
HHEPTeTUYECKO cyTouyHOU moTpedHocTH: oT 75 1o 114 r/cytku mist myxxuuH ¥ oT 60 10 90 r/cyTKu s
JKEHIIMH.

duznonornyeckue norpedHocTr B Oenke nereit 1o 1 roxa - 2,2-2,9 r/kr Maccel Tena, 1eTei crapiie
1 rona (c yBenuueHuem Bo3pacta) oT 39 mo 87 r/cyTku.

benox »xuBoTHOrO npoucxoxaeHus. Hanbonee OiM3kuMu K UaeaibHOMY OENKY U COJEpKaLUMU
MOJIHBIM HAOOp HE3aMEHUMBIX AMHMHOKHCIOT B KOJHMYECTBE, JOCTaTOUYHOM Juisi OHocuHTe3a Oeika B
OpraHM3Me 4eJIOBEKA, SBJIAIOTCA O€IKU U3 IPOAYKIMH KUBOTHOTO MPOUCXO0KIEHUS (MOJIOKO U MOJIOUHBIE
MOPOIYKTHI, MSICO U MSCOMPOAYKTHI, pbl0a U PHIOONPOIYKTHI, MOPEIIPOAYKTHI, siiilia). Herpagunuonuosie
HMCTOYHHKH - HACEKOMBIE, MUKPOOPTAaHU3MBI, KIIETOYHBIE KYJIbTYpHI ("HUCKYyCCTBEHHOE MsIcO" U Jp.).

benku )kMBOTHOTO MPOUCXOKACHUS YCBAUBAIOTCSI OPraHu3MoM Ha 93-96%.

Jl1s B3pOCibIX peKOMEHAyeMasi B CyTOYHOM palioHe A0S OEIKOB dKUBOTHOI'O IIPOUCXOXKIECHUS OT
o01mero ux xkonuuectna - 50%.

Jns nereil pekoMeHIyeMmasi B CyTOYHOM DPAalMOHE JIOJIsi OCNKOB JKUBOTHOTO TPOUCXOXKICHHS -
60-70%.

benok pacTHTENbHOTO MPOMCXOXKACHUS. B Oenkax pacTUTENBHOTO MPOMCXOXACHUS (371aKOBBIC,
0000BbBIE, OpexH, TPUObI, OBOIIU, (PYKTHI, HETPATUIMOHHBIE HWCTOYHUKU - MHUKPOBOIOPOCIH U [Ip.)
uMeeTcs 1e(pUIUT OJHOM MIIM HECKOJIBKUX HE3aMEHUMBIX AaMUHOKHCIIOT.

B 6000BbIX comepxaHue Oenka cOoCTaBiseT B cpenHeM 5-24%, olHAaKO B HUX MPUCYTCTBYIOT
MHTMOUTOpBI IIPOTENHA3, YTO CHIDKAET €ro ycBoeHue. lIpu 3TOM aMHHOKHCIOTHBIA COCTaB U yCBOEHUE
U30JISITOB U KOHIIEHTPATOB OEJIKOB U3 0000BBIX OJIM3KH K O€TIKaM )KMBOTHOT'O MPOUCXOKICHUSI.

benok U3 npoAyKIKK pacTUTENBHOIO IPOUCXOXKICHUS yCBaUBaeTcs opraHu3MoM Ha 62-80%.

benok u3 Beicimx rpuboB ycBanBaeTcst Ha ypoBHe 20-40%.

4.2.1.2. Kupst

Kupsl (TUMuae1) BXOJAT B COCTAB KJIETOK M BBITIOTHSIOT JBE OCHOBHBIE (DYHKIIMHU: CTPYKTYPHBIX
KOMITOHEHTOB OMOJIOTMUECKUX MEMOpaH U 3alacHOTr0 SHEPTETUUECKOr0 MaTepurara.

XKup, cuHTe3upOBaHHBII OPraHU3MOM M MOCTYMAIOUIMNA C MHUIIEH, MOXKET ObITh JEMOHUPOBAH B
KUPOBOM TKaHM, a 3aTeM MO Mepe HEOOXOAMMOCTH HCIIOJIb30BAH HAa IOKPBITUE SHEPreTUYECKUX U
IUTACTHUYECKUX NOTPEOHOCTEH OpraHu3ma.

Kupbl pacTUTETFHOTO M KUBOTHOTO MTPOUCXOXKACHNUS UMEIOT PA3JIMYHBIA COCTAB )KMPHBIX KHUCIIOT,
onpenensouuil ux Gusnyeckue cBoicTBa 1 Gpru3nonoro-onoxumMmuyeckue 3QPeKThl.

Kupsl ciykaT HCTOUHUKOM HE3aMEHHMMBIX MUIIEBHIX BEIIECTB - KUPOPACTBOPUMBIX BUTAMUHOB U
HE3aMEHUMBIX >KUPHBIX KHUCJIOT. JKUpHBIE KHUCIOTBI MOIPA3ACIAIOTCA Ha JBa OCHOBHBIX Kiacca -
HACBILICHHBIE M HEHACHIILIEHHbIE (MOHO- U MOJIMHEHACHIIIEHHBIE).

[Torpebnenue >KUpOB IS B3POCIBIX JOJDKHO cocTaBiATh He Oonee 30% OT KalOpUHHOCTH
CYTOYHOTO pallMOHA.

dusmnonoruyeckas MOTPeOHOCTh B JKUPaxX - OT 72 10 127 r/cyTku i Myx4uH 1 oT 57 1o 100 s
KEHIIMH.

duznonoruyeckas moTpeOHOCTh B JKUpaxX IS AeTed 10 roaa - 5,5-6,5 r/Kr Maccel Tena, s JeTei
crapmie 1 roga - ot 44 1o 97 r/cyTku.

Hacpimennsle xupHble kucnotel (HXKK) - ogHOOCHOBHBIE JKUpPHBIE KHCIOTBL, y KOTOPBIX
OTCYTCTBYIOT JABOWHBIE WJIM TPOWHBIE CBA3M MEXKIY COCEJHUMH aTOMaMH Yriepoja, TO €CThb BCE CBS3U
SIBJISIFOTCSI TOJIBKO OJAMHAPHBIMH.

Kupueie «kucnotel co cpenned guuHOM 1enu  (C8-C14) cnocoOHBI  ycBamBaThes B
MUILEBAPUTEILHOM TPaKTe 0€3 yJacTus KEeMTYHbIX KUCIOT U MaHKpeaTUYeCKOH JIUIa3bl, He ACTTOHUPYIOTCS
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B [I€YEHU U NIOJIBEPraroTCs p—oxucienuo .

Bricokoe noTpebieHne HaChIEHHBIX )KUPHBIX KUCJIOT MOBBIIIAET YPOBEHb XOJECTEpHUHA B KPOBU
U sBiseTCsl (PAKTOPOM pUCKA Pa3BUTHUSI caxapHOro nuabera 2 TUIA, OXKUPEHUS, CEPACYHO-COCYAUCTHIX H
npyrux 3aboseBaHuil. BmecTe ¢ TeM HachlllleHHbIE XHPHbIE KHUCIOTHI YY4acTBYIOT B TE€PMOPETYISILIUU
OpraHu3Ma, MOJIOKHUTEIBHO BIUAIOT HAa padOTy BHYTPEHHUX OPIaHOB U JIp.

[ToTpebrieHne HACHIIIEHHBIX KUPHBIX KUCIOT A7 B3POCIBIX U JA€Tel JOHKHO COCTaBIAThH He Ooliee
10% oT KanopuiHOCTH CYyTOYHOTO PalMOHA.

MononenacsimeHHbie kupHble KuciaoTel (MHXKK) - skupHBIE KHCIOTBI, MOJEKYJIbI KOTOPBIX
UMEIOT €JUHCTBEHHYIO JIBOMHYIO CBSI3b MEXJY COCEJIHUMHU aToMaMM yriiepoja. K MOHOHEHACHIIEHHBIM
JKUPHBIM KHCIIOTaM OTHOCATCS MHPHUCTOJICMHOBAas M MaJIbMHUTOJIEMHOBAs KHUCIOTHI (COJEp)KaTcs B
3HAYUTEIbHBIX KOJMUYECTBAX B KUPAX PbIO U MOPCKHUX MIIEKOIMHUTAIOIINX ), OJIEUHOBAs (O/HA U3 OCHOBHBIX
JKUPHBIX KHCIIOT B OJIMBKOBOM, cadiopoBOM, KYH)KYTHOM, parcoBoM Maciax). MHXK, momumo wux
NOCTYIUIEHUSI C IHUIIEH, CUHTE3UPYIOTCS B OPraHM3ME 4YeJIOBEKAa M3 HACBHIIIEHHBIX XMPHBIX KHUCIOT U
YaCTUYHO U3 YIJIEBOJIOB.

®uznonoruyeckass MOTPeOHOCTh B MOHOHEHACBILIEHHBIX IKHPHBIX KHCIOTaX JUIsl B3pPOCIbIX
cocraBisieT 10% OT KaJOpUUHOCTU CYyTOYHOT'O PalMOHa.

[TonunenacwinieHHsle xupHble KUCI0Th! (ITHXKK) - sxupHBIe KMCIOTHI € ABYMS U O0Jjiee IBOMHBIMU
U/WIA TPOWHBIMH CBSI3IMU MEXKY YTIEPOAHBIMU aTOMAaMHU.

Ocoboe 3HaueHue sl opranu3Ma denoBeka umerot takue Hezamenumbie [THXKK, kak nmuHoNeBas u
JMHOJICHOBAsSI, SBJISIIONIMECS CTPYKTYPHBIMU D3JIEMEHTaMM KJIETOYHBIX MeMOpaH U oOecreyuBarolme
HOPMaJIbHOE Pa3BUTHE W aJaNTali0 OpraHu3Ma 4ejoBeKa K HeOIaronpusTHBIM (aKToOpaM OKpYKaroliei
Cpenpbl.

®usnonoruueckass norpedHocts B [THXKK nmnst B3pocnwix cocraBisier 6-10% oT xanopuiHOCTH
CYTOYHOT'O PALOHA.

®uznonornyeckas norpedHocts B [IHXKK nns gerelr cocraBiser 5-10% ot kanopuitHOCTH
CYTOYHOTO pallMOHA.

Owmera-6 ((D B 6) u Omera-3 ((D B 3) ITHXK. /IByms ocHoBHbIMM Tpynnamu [THXK ssisrorcs

KHCJIOTEl CEMEUCTB @ _6 n @ _3 . H{I/IpHHe KHCJIOTHI 0)_6 COACPIKATCA MNPAKTHYCCKU BO BCEX
PACTUTCIIBHBIX MacCjiaX M OpeXax; (’0_3 JKUPHBIC KUCJIOTBI TAKKE COACPIKATCA B pAAC MaCCII (J'II)HSIHOM,
H3 CEMSAH KPCECTOLBCTHBIX, COCBOM). OCHOBHBIM NUIICBBIM HCTOYHHUKOM @ _3 JKUPHBIX KHCIIOT

ABIISIOTCS KUPHBIE cOpTa PeIO U HEKOTopble MopenpoaykTel. M3 TTHXK =6 0co00e MeCTO 3aHHMAET
JUHOJNIEBAsi KHUCJIOTa, KOTOpas SIBISETCS TMPEIIeCTBEHHUKOM Haunbonee (U3HOIOTHUECKH AKTUBHOMN
KHUCJIOTBI 3TOTO CEMENCTBA - ApaXUIOHOBOM.

®uznonoruyeckass MOTpeOHOCTh ISl B3POCHBIX COCTaBsieT 5-8% OT KalOpUHHOCTH CYTOYHOTO

pauuoHa It w—6 u 1-2% - mug -3 . OnTuManbHOE COOTHOIIEHUE B CYTOYHOM pallMOHE »—6 :

w—3

JKUPHBIX KHCIIOT JOJKHO COCTaBiATh 5-10 : 1.

duznonoruyeckas nMoTpeOHOCTh B ®—6 5 ®—3 KUPHBIX KUCJIOTax Ul JETEM COCTABIISIET: B
Bo3pacte ot 1 roga mo 14 ner 4-9% u 0,8-1,0% OT KamOpUItHOCTH CYyTOYHOTO panuoHa, ot 15 mo 17 mer
5-8% 1 1-2% COOTBETCTBEHHO.

JHoxozarekcaenoBast kucinota (JAI'K) u »sitkozanentaenoBas kucinorta (OIIK) - He3ameHumble
MOJIMHEHACHIIIICHHbIE KUPHbIE KHCIOTHI CeMeWcTBa ®—3 , COJZiepKaTcsl B KuUpax pbl0, oOWUTaOIMX B
XOJIOJHBIX BOJIaX, MOPCKHX MOJUTIOCKAX, IMATOMOBBIX M OYPbIX BOJOPOCISAX U T.II.

Crenyer cunTath aJ€KBaTHBIM YPOBHEM MOTpeOneHus ais nered 6-24 mecsies xu3Hu - 100 mr
JAT'K, nns gereit 2-18 net u B3pocnsix - 250 mr AI'K+3I1K B cytku. B nepuon 6epeMeHHOCTH U JIaKTallMH

notpedHocts B JII'K Bo3pacraet, ompenenss ypoBeHb JIOMOJHUTEILHOTO TOCTyIUIeHUsT - 200 Mr/CyTKwu.
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Hoctarounas obecrieduennocts 'K 6epeMeHHBIX 1 KOPMSIINX JKEHIIMH CONPSKEHA CO CHIPKEHHEM PHUCKa
HEBBIHAIIMBAHUS OEPEMEHHOCTH, YIYUIICHUEM 3PUTEIbHBIX (YHKIUN Y TOTOMCTBA.

PekomenoBano, uroosr DIIK cocrasisiia 1/3 or quesnoit Hopmer @-3 TTHXK, ocranbHas yacTb
npuxoawiack Ha 'K,

Tpancuzomeps! xupHbIX KUCIOT (TXKK) - HeHachllieHHbIE )KUPHBIE KUCIOTHI C MUHUMYM OIHOMU
JIBOMHOM CBsI3bI0 B TpaHCKOH(uUrypauu. TpaHcu3oMepsl )KUPHBIX KUCIOT BbIpaOaThIBatOTCA OaKTepUIMU
B XKEJIY/IKE )KBAUHBIX KUBOTHBIX B PE3yJIbTaTe€ OMOTMAPOreHU3alU OJMHEHACHIIIEHHBIX JKUPHBIX KUCIIOT
pacTeHHi C y4acTHeM BOJOpOJa, BBIAEISEMOIO0 MUKpPOOMOLEHO30M pyOlla, a 3aTeM BCAachIBAIOTCS B
KHUILIEYHUKE >KMBOTHOTO, BKJIOYAIOTCS B COCTaB TPHUALWINIMLEPUHOB €ro KJIETOK. B mpogykuuu
KMBOTHOTO NPOUCXOXKJEHUS (CIMBOYHOM Maciie, MSCEe M KMpE KPYIHOI'O poraroro CKOTa) coJepkaHue
TXK neBenmuko (B cpegHem oT 1 1o 5% oT cymMMbl BCeX MUPHBIX KHUCIOT). [JIaBHBIM HMCTOYHHMKOM
noctyrieHuss B opranusm denoBeka TOKK sBistoTcs ruapupoBaHHbIE (TUAPOT€HU3HMPOBAHHBIE) KUPHI,
NOJIy4aeMble TPU MPOMBIIUICHHON MepepaboTKe KUIKUX PACTHUTEIBHBIX Macel, B XOAe KOTOPOH OHHU
00pa3yloTcs Kak MOOOYHbIE IPOAYKTH PEaKLMU YaCTUYHON TUApOreHn3auuu (IpUCcOeIUHEHNsT BOJOPOIa
[0 MECTY JIBOMHBIX CBSI3€i1) HEHACBIILIEHHBIX XUPHBIX KUCIOT. ['MApUpOBaHHBIE KUPbI MOT'YT BXOJAUTH B
COCTaB MaprapuHOB M CIIPEJOB, (PPUTIOPHBIX KUPOB, 3aMEHUTENEN Kakao Macia, KOHIUTEPCKUX HAaYMHOK
U IPYTUX KUPOBBIX MIPOJYKTOB.

Beicokoe norpebienne TXXK conpoBoxpaeTcst yBeIMYEHHUEM PHCKA OCIOXKHEHUH U CMEpPTH B
pe3yJbpTaTe UIIEMUYECKOM 00JIe3HU cep/lia U IPYyTruX CepedHO-COCYAUCTHIX 3a0oneBanuii [16, 20].

[Torpebnenue TpaHCU30MEPOB JKUPHBIX KHUCIOT HE JOJDKHO MpeBblath 1% OT kamopuitHocTH
CcyTo4HOro panuoHa [ 1, 16].

CrepuHBI IPEACTABIAIOT CO00 rpynity JUNOPUIBHBIX CTEPOUIOB, OTHOCALIUXCS K HEOMBUISIEMBIM
aunuaam Onarogapsi IPUCYTCTBUIO B MPUPOIHBIX O0OBEKTaX BMECTE ¢ (PpakuusMu JUNUA0B. OCHOBHBIM
IPEJCTaBUTENIEM CTEPUHOB SIBIIICTCS XOJIECTEPUH, KOTOPBIH COJNEPKUTCS B IHILEBOW NPOSYKLUHU
KUBOTHOTO IPOUCXOXACHUSA (PK30I€HHBIM XOJECTEPUH) M CHHTE3UPYETCs OpPraHM3MOM YeJOBeKa
(oHporeHHbl xonectepuH). Ilpu HopManbHOM oOOMeEHe BellecTB coOofaeTcs OajlaHC HOPMAIbHOTO
KOJIMYECTBA 3K30T'€HHOT'0 U dHJOTEHHOTO XOJIECTEpUHA.

OcHOBHBIMU (haKTOpaMH pHUCKa Pa3BUTHsI aT€pPOCKIEPO3a COCYAOB Ceplilla, TOJIOBHOI'O MO3ra M
JPYTUX OPIraHOB SIBJISIIOTCS MOBBIINIEHUE B IJIa3M€ KPOBH YPOBHSI OOIIETO XOJIECTEpUHA M XOJECTepUHA
JIMIIONPOTENHOB HU3KOM IUIOTHOCTH, CHUXXEHHME COACPKAHMSI JIMIIONPOTEHHOB BBICOKOW IUIOTHOCTH M
MOBBILICHHE KOHLEHTPALUN TPUTIIULIEPUIOB.

KonnuecTBo xosecTeprHa, MOCTYNAOLIErO ¢ MUILEH, B CYTOYHOM PAallMOHE B3pOCIBIX U JIETEH HE
JOJKHO mpeBbiaTth 300 mr.

AHajoroM XoJecTepyuHa B MHIIEBOM MPOAYKIHMH PACTUTEIBHOIO MPOUCXOXKIEHUS SBIISIOTCS
¢uTOCTepUHB! (pAaCTUTENbHbIE CTEPUHBI) M HX HACBHILEHHbIE (GOPMBI ((UTOCTAHOIIBI), SBISAIOIINECS
MUHOPHBIMH OMOJIOTUYECKU aKTUBHBIMH BELLIECTBAMU IHIIH.

PacTuTenbHblE CTEpUHBI COAEPXKATCA B  PA3IMYHBIX BHUAAX PACTUTEIBHOM MMM U B
MOpENpPOAYKTaxX, SBISAIOTCA O00s3aTENbHBIM KOMIIOHEHTOM pacTUTENbHbIX Macel. OHU CyIIEeCTBEHHO
CHIDKAIOT YPOBEHb CBOOOJIHOTO XOJIECTEpUHA B JIUMONPOTEUJaX HU3KOM MJIOTHOCTH, CIIOCOOHBI BBITECHSTh
XOJIECTEPUH U3 MEMOpPAHHBIX CTPYKTYP.

AJleKBaTHbIE YPOBHH notpebdaeHus YCTaHOBJICHBI JUTSt p—cuTocTeprna ,

p—curocrepona —D—rmukosuna CTHUrMacTeprHa ¥ cocTaBisitoT 100 Mr B CyTKH (JUIst KaXI0T0).

®ochonmununael - pazHOOOpazHas TPyIIa CIOXKHBIX JIMIMUIOB, CTPYKTYPHBIM KOMIIOHEHTOM
KOTOPBIX siBIIsieTcst pochopHas kucnota. Pochonunuabl NpeacTaBIsIOT co00il 0053aTENbHYI0 COCTABHYIO
4yacThb PAcTeHUN M KUBOTHBIX, TJ€ Hapsay ¢ OenkaMu M JOPYTMMU COEJUHEHHSIMH Y4YacTBYIOT B
IOCTPOCHUH MeMOpaH KJIETOK U CYOKJIETOYHBIX CTPYKTYp, OCYLIECTBIISIOT pa3indyHble (QYHKIUU B
OMOXMMHYECKHUX Mpoleccax, MPOTEKAMUX B )KUBOM OpraHU3Me, HalpuMep, Y4acTBYIOT B PETYIISILIMU
oOMeHa XoJecTepuHa M CHOCOOCTBYIOT €ro BbIBeAeHUI0. Cpeau mpupoaHbIX (pocdoaunuaoB Hanboee
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pacnipoctpaHeHsl  (HocPaTuAMIXONMHBl (JIEUUTHHBI), B COCTAaB KOTOPBIX BXOJWUT BUTaMHUHOIOA00HOE
BEIIECTBO XONMH. B docomunmaax MacaIudHbIX CEMSH U KUBOTHBIX COJIEpP)KaHUE JICHUTUHOB JOCTUTAET
30-50%, conepxkaHue TEUTHHA B cocTaBe (PochONUIUI0B IMIHOTO KenTKa - 70%.

AJeKBaTHBIN ypoBeHb OoTpedieHust (ocGoIUnua0B B palluOHE B3POCIOro YesloBeKa - 5-7 I/CYTKH.

4.2.1.3. YrneBoasl

YrneBoabl MPENCTaBISIIOT €000 MHOrOaTOMHBIE —albIETU0- M KETOCIUPTHI, KOTOpHIE
MOAPA3ACISAI0T HA MPOCThIe (MOHO- W JIMCAXapHbl) U CI0XKHBIC (OJIUTr0- U MOJIMCAXapHbl). Y CBOsSIEMbIE
yraeBoibl (IPOCTHIE YIIIEBOJIbI U Kpaxmall) sIBJISIFOTCS BAXKHEHIITMMH UCTOYHUKAMU SHEPTUH.

@usmnonorunyeckasi MOTPeOHOCTh B YCBOSEMBIX YIJIEBOJAAX JJIsl B3POCIOTO YEIOBEKa COCTABIISET
56-58% ot sHepreTrueckoi cyrounoil morpednoctu: ot 301 no 551 r/cyTku s MmyxuuH u ot 238 o 435
I/CYTKH JUTSI KSHIIUH.

®dusnonoruyeckasi MOTpeOHOCTh B YIVIEBOJAX - /I JAeTeit 1o 1 roga 13 1/Kr mMacchl Tela B CyTKH,
It gereit crapuie 1 roga (¢ yBenuueHueM Bo3pacTta) - oT 188 mo 421 r/cyTku.

Monocaxapuabl u aucaxapuisl. K MoHOCaxapugaM OTHOCATCS TJIIOKO3a, PPYKTO3a M TallakTo3a, K
JUcaxapmuiaM - caxaposa, JIaKT03a U MajbTo3a.

Caxapo3a (TpOCTHUKOBBIM WJIM CBEKJIOBHYHBIA caxap) - Hauboyee H3BECTHBIA M IIMPOKO
IPUMEHSEMbI B NUTAaHUM W MUIIEBOW IMPOMBIIIJIEHHOCTH YIJIEBOJ, KOTOPbI BHOCAT (100aBIISIIOT) B
MUIIEBYI0 MPOIYKIHUIO MPH MPOU3BOACTBE, MPUTOTOBJICHUU W/WUJIM HETOCPEICTBEHHOM YHOTpEOIeHUU
(mobaBneHHBIC caxapa). Hapsay ¢ caxapo30ii B MUINEBYIO MPOIYKIUIO TOOABISIOT Apyrue caxapa (MOHO-
U IMcaxapu/ibl), B TOM YHCJIE U3 MeJia, CHPOTIOB, ()PYKTOBBIX U OBOILIHBIX COKOB U X KOHIICHTPATOB.

[Torpebnenne n0OaBIECHHBIX CaxapoB Uil JE€Ted W B3POCIBIX HE NOJDKHO mpeBbimarh 10% ot
KaJIOpUHHOCTU CyTO4YHOTro pauuoHa. J{ms mur ¢ u3dsitounoit maccoit tena (MMT 25-29) u oxupenuem
(UMT Oonee 30) pekOMEHIOBAaHO CHM)KEHUE IMOTPEOJICHHs J00aBIECHHBIX caxapoB A0 YpoBHA 5% ot
KaJIOPUHHOCTU CYTOYHOro paruona [17, 34]. DT peKkOMEeHJaluu HE OTHOCATCS K MOTPEOICHUIO
IPUPOJIHBIX (COOCTBEHHBIX) CaxapoB, €CTECTBEHHBIM 00pa3oM CoOJepKalluxcsi B HemepepabOoTaHHBIX
bpyKTax, oBOIIAX U MOJIOKE.

[Tonmucaxapuabpl - CIOXKHBIE YIJIEBOABI, MPEACTABIAIONINE COOOH BBICOKOMOJIEKYIISPHBIE
COEJMHEHUs, COCTOSIIMEe U3 OOJIBLIOrO 4YHCiIa MOHOMEPOB TIJIIOKO3BI W JIPYTHX MOHOCAXapuJoB,
NOJIpa3eiAloTCs Ha KpaxMallbHble (YyCBOsSIEMbIE) MOoIMcaxapu bl (Kpaxmall U INIMKOTeH) U HeKpaxMaJlbHbIe
(HeycBosieMbl€) MOIHUCaXapH/Ibl - MUIIEBbIE BOJOKHA (KIJIETYaTKa/IIeJUTI0103a, TeMULIEIUTI0N03a, NEKTHHBI U
ApyrHe).

Kpaxman sBisercss OCHOBHBIM  IOJHMCAaXxapuaoM, OOECIEeYMBAIOIUM  (PU3HOIOTHYECKYIO
NOTPEOHOCTh OPraHM3Ma B YCBOSIEMBIX YIJIEBO/IAX.

[TuieBble BOJOKHA - ChEIOOHBIE YAaCTH PACTEHMH WIIM AQHAJIOTHYHBIE YIJIEBOJbI, YCTOMUYUBBIE K
NepEeBapUBAaHUI0O U aACOpPOLMHM B TOHKOM KHIIEYHHKE YEJIOBEKa, TIOJTHOCThIO WJIM YacTHUYHO
(bepMeHTHpYeMbIE B TOJICTOM KHILIEYHUKE (MOJIMCAaXapHu/bl, OJUIOCAXapy/Ibl, JUTHUH U aCCOLIMMPOBAaHHbBIE
pacTuTenbHble BemlecTBa). [IuieBble BOJIOKHA OTHOCSTCS K HEKpaXMaJbHBIM IOJMCaXapuaaM, KOTOphIe
NIEPEBAPUBAIOTCA B TOJICTOM KHIIEUYHUKE B HE3HAUUTENIBHOM CTENEHH, OJHAKO IPU 3TOM OKa3bIBaIOT
CYLIECTBEHHOE BIIMSHHE Ha IPOLECChl IEepeBapUBaHUs, YCBOEHHUS, MHUKPOOMOLIMHO3 U 3BAKYaIUIO
ocTtaTkoB THIIU. O(PeKTs (U3NOTOTHIECKOro BO3ACUCTBUS MUIIEBBIX BOJOKOH 3aBUCAT OT UX
pacTBopuMOCTH B Bojie. PacTBopuMble muileBble BOJOKHA (MEKTUH, albIUHATHI, MOJIUAEKCTpO3a U JIp.)
CIOCOOHBI  OKa3bIBaTh OINOCPEJIOBAHHOE BIMSHUE Ha METa0OJIM3M XOJIECTEpHMHA U  JIMIUAOB
(JIUIOMPOTENHBI HU3KOW IJIOTHOCTH M TPUTJIMLEPH]IbI), HAa TIMKEMHYECKYI0 HArpy3Ky MHILIH, YPOBEHb
TJIFOKO3bI M MHCYJIMHA, IPOSBIIATH NPEeONOTHYECKOE AeHCTBHIE, CBA3BIBATH M BHIBOJUTH TSDKEIBIE METAILIBL.
HepactBopumblie BosiokHa (11€J1TH0103a, TEMHIIEIUTI0N03a, TUTHUH) BBITOJIHAIOT (PYHKIIUK SHTEPOCOPOEHTa,
Y4acTBYIOT B MEXaHU3MeE MIPEAYIPEKACHUS Kapreca.

®uznonoruyeckas NOTpeOHOCTh B MUIIEBBIX BOJIOKHAX ISl B3pOCIIOro yesoBeka coctanisietr 20-25
r/cytku i 10 /1000 kkan, mis nereit crapue 1 roxa - 10-22 r/cyTku.

['mukemMuyecknii MHIAEKC MUIICBON MPOAYKIHH. B 1esX perynupoBanus moTpeOIeHUs yrieBOI0B
U, B YaCTHOCTH, CaxapoB, HEOOXOIUMO YUUTHIBATh IIIMKEMUYECKHIH MHJEKC - OTHOCUTENbHBIN MOKa3aTelb
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BIMSHUS YIJIEBOJAOB, COJEP)KAIMXCA B IMHUIIEBOM INPOAYKTE, Ha YPOBEHb IUIIOKO3bl B KpOBH.
['mukemMuyeckuil HMHIEKC MO3BOJSET IPOBECTH CPAaBHEHHME INIMKEMUYECKOro A(@eKTa pazIudHbIX
NUIIEBBIX MPOAYKTOB, COACP)KAIIMX pABHOE KOJMYECTBO YIJIEBOJOB M KiIacCH(PpUUIUpPOBATH HUX B
3aBUCUMOCTH OT BBIPQXKEHHOCTH MOCTIIPaHIMAIbHOIO TIIMKEMHUYECKOro Y deKTa.

UeM BbIlIE€ TIMKEMHYECKUH WHJEKC MUIIEBOTO MPOAYKTa, TeM ObICTpee B KPOBHU IMOBBIIIACTCS
YPOBEHb INTIOKO3bI. [IpOAYKT C BBICOKMM INIMKEMHUYECKUM MHIEKCOM MOKET BbI3bIBATh PE3KOE MOBBILLICHHUE
YPOBHs caxapa, IpeACTaBIsIoIee OO0 PUCK s 310POBbs Y JIIOJEH C CaXapHbIM AHA0ETOM.

[TponykThl € HU3KMM TIJMKEMMUYECKUM HHAEKCOM (MeHee 55) MelUleHHee IepeBapuBaroTCs,
BCACHIBAIOTCSI M METabOJIM3UPYIOTCS, YTO MPUBOAUT K 00jee MEUIEHHOMY pPOCTY YpPOBHS TJIIOKO3bI U
MHCYJIMHA B KpOBH. PallnOHBI C HU3KUM TNIMKEMHUYECKUM HH/IEKCOM IO03BOJIAIOT KOHTPOJIMPOBATh YPOBEHb
[JIIOKO3bl B KPOBU M CHIDKAIOT PUCK PA3BUTHUS caxapHOro auadera 2 TuUna U MILIEMUYECKOW OO0Je3HU
cepAaua.

CripaBo4Hble TaOJIHMIBI TTMKEMUYECKUX HHJCKCOB MUINEBOW MPOAYKIUH IMO3BOJSIOT PAaCCUYUTATh
INIMKEMUYECKYIO Harpy3Ky, ONITUMU3UPOBATh PALlMOH U UCKJIFOUUTh HApYLIEHUs CTPYKTYPbI ITUTAH U

4.2.2. MMKpPOHYTPHEHTBI
4.2.2.1. Buramunsl
BopopacrBopumble BATAMMHBI

Buramun C (dbopmbl U MeTabOIUTHI aCKOPOMHOBOW KHUCIOTHI). OTHOCHTCA K TpyIe
He()EPMEHTHBIX aHTUOKCHJIAHTOB, AKTHBU3UPYET OMOCUHTE3 KOPTUKOUIHBIX TOPMOHOB, OTBETCTBEHHBIX 32
aJIalTUBHBIE PEAKIHH OpraHu3Ma, OOYCIIOBIMBAas AHTHCTPECCOPHOE BIUSHUE, TOPMO3HUT IPOLIECCHI
NEPEKUCHOIO OKHCIEHUS JUIUAOB, C YE€M CBSI3aH €ro MeMOpaHocTaOuiausupyroumii s¢dexr, numeer
KalUUIIPOYKPEIUIIOMmuid 3P deKT, KOTOphIi peanusyeTcss MyTeM TOTo, 4yTo BUTaMUH C CyIIEeCTBEHHO
BIMSeT Ha (OPMHUPOBAHME KOJUIATEHOBBIX BOJOKOH COCYJOB, KOXH, KOCTHOH TKaHHM H 3yOOB,
CIOCOOCTBYET YCBOGHMIO JKe€jle3a M HOpPMalIM3yeT TpOLECChl KpPOBETBOPEHHUS, Yy4YacTBYeT B
OKHUCJIUTEITFHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX, (DYHKITMOHUPOBAHNH UMMYHHOUW CHCTEMBI.

duznonoruyeckas NoTpedHOCTH s B3pocibiX - 100 Mr/cyTku.

®dusnonoruyeckast moTpedHOCTh s Aeter - oT 30 10 90 Mr/cyTkwu.

B B,

UTaMHH (Tnamun). TuamMuH B popme 00pazyrolerocst U3 Hero TuaMMHAUQochaTa BXOAUT B
COCTaB BaXHEUIIMX (DEPMEHTOB YIJIEBOJHOTO M SHEPreTHUECKOro oOMeHa, 00eCneynBarouX OpraHu3M
SHEepruel W IUIACTUYECKUMH BEUIECTBAMH, a TAK)KE€ METAaOOJIM3M Pa3BETBICHHBIX aMHHOKHCIIOT, UTPAeT
OTIPENIeNIAIONIYI0O POJIb B NPEBPALLlCHUH TJIOKO3bl B JpYyrHe caxapa. THaMuUH MOAYIUpYeT Ieperady
HEpBHOTO HWMIYJbCA, PETryIUpYeT IEPEeHOC HATpUsl Uepe3 HEHpOHaJIbHYI0 MeMOpaHy, OKa3bIBaeT
AQHTHOKCHU/IaHTHOE JIeiiCTBHE.

[Tpu nedunmre THAaMHHA HapyIIaeTCsl METa0OIM3M YTIIEBOJIOB, YTO CIIOCOOCTBYET H30BITOYHOMY
HaKOIIJICHHUIO B OPraHU3Me KHpa, a TAK)Ke BeJIeT K CEPhe3HbIM HapYIIEHUSM HEPBHOH, MHUIEBAPUTETbHON
U CEePJICYHO-COCYANCTON CUCTEM.

[TorpeOHOCT, B THAMHMHE 3aBUCHUT OT TIOTPEOJIEHHS YIJIEBOAOB M OJHEPrHM, IOITOMY
pEKOMEHIyeMOe TIOTpeOJIeHEe THAMIHA COOTHOCST C TIOTPEOJICHHEM YHEPTHH.

dusmnonoruyeckas moTpeOHOCTh A B3pOoCibIX - 1,5 mr/cytku mium 0,6 Mr/1000 kxai.

®dusnonornyeckasi moTpedHOCTh s Aeteit - ot 0,3 1o 1,5 mr/cyTku.

B
Buramun 2 (pubodnaBuu). PubodpnaBun B QopmMe KOPEpPMEHTOB y4acTByeT B
OKHCITUTEITFHO-BOCCTAHOBUTEIBHBIX PEAKIHUAX, CIIOCOOCTBYET TIOBBINICHUIO BOCIPUUMYHBOCTH IIBETA
3pUTENHHBIM aHATU3aTOPOM U TEMHOBOM a/lalTallly.
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HenocTatounoe morpebieHne BUTAMHHA 2 CONPOBOKIAETCS HAPYIICHHEM COCTOSHHS KOXKHBIX
IIOKPOBOB, CIU3UCTBIX 000JI0UEK, HAPYIIEHUEM CBETOBOI'O M CyMEPEUHOTI'0 3PEHMSL.

Ha pubodmaBunoBBI cTaTyc BiIusieT (u3nyeckas aKTUBHOCTB, IMO3TOMY IMOTPEOHOCTH B 3TOM
BUTaMHMHE MOXET ObITh BBIPAXKEHA B pacueTe Ha €AMHUIY SHEPreTHUECKON IEHHOCTH PalllOHA.

dusmnonorunyeckast moTpedHOCTh A B3pocibIX - 1,8 mr/cytku wnu 0,75 mr/1000 kxair.

®dusnonornyeckast moTpeoHOCTh s Aetei - oT 0,4 1o 1,8 mr/cyTku.

B Bg

UTaMUH (mupunokcun). Ilupunokcun B Qopme cBoux KO(PEpMEHTOB YYacCTBYET B
npeBpameHHﬂx AMHWHOKMUCIJIOT, MeTa6OJII/I3Me TpI/IHTO(i)aHa, JINIIUI0B U HyKJICI/IHOBBIX KHCJIIOT, y‘-IaCTByeT B
l'IO,I[I[Cp)KaHI/II/I HUMMYHHOI'O OTBCTA, npoueccax TOpMO}KeHI/IH nu B036Y)KI[€HI/I$I B I.[eHTpaJ'II:HofI HepBHOﬁ
CUCTEME, CIOCOOCTBYET HOPMAIBHOMY (DOPMHPOBAHUIO SPUTPOLUTOB, IMOANEPKAHUIO HOPMAIBLHOTO
YPOBH:A TOMOIIMCTCHUHA B KpOBH.

Henocratounoe mnorpebiieHne BUTaMUHA B6 CONPOBOXIACTCSI  CHIDKCHUEM  alleTuTa,
HApYIICHUEM COCTOSHUS KOXKHBIX TOKPOBOB, Pa3BUTHEM FOMOIUCTEHHEMUN, aHEMHH.

duznoornyeckas NoTpeOHOCTH ISl B3POCIBIX - 2,0 MI/CYTKH.

duznonoruyeckas noTpedHOCTs ams aereit - ot 0,4 no 2,0 Mr/cyTKu.

Huanua. B kadectBe kodepMmMeHTa y4acTBYeT B OKHCIHTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIX
SHEPreTUIecKoro MeTabonmn3ma, CrnocoOCTBYET YCBOCHUIO PACTUTEIHLHOTO OeliKa.

Henocratounoe morpebiieHre HUALIMHA COMPOBOXKIACTCS HAPYIICHUEM HOPMAJIBHOTO COCTOSTHHS
KOKHBIX TIOKPOBOB, KeIyI0YHO-KUIIIEUHOTO TPAKTa M HEPBHOM CHCTEMBI.

[ToTpeOHOCTh B HUALIMHE 3aBUCUT OT MOTPEOJICHUS SHEPTUH.

Ouznonoruyeckas HoTpeOHOCTH Al B3pOCIbIX - 20 MI HUAIL. 9KB./CYyTKH UK 8 Mr Huall. 3KkB./1000
KKaJl.

duznonoruyeckas HoTpeOHOCTH 71 1eTel - oT 5 10 20 Mr HUaIl. 9KB./CYTKHU.

B
Buramun 12 | Wrpaer BakHYIO poib B METabONMM3Me U MPEBPAIIEHHUSIX aMHHOKHCIOT. Pomar u

BUTaMHH 12 SABJIIFOTCA B3aUMOCBSA3aHHBIMU BUTAMHUHAMU, YYACTBYIOT B KPOBCTBOPCHUU.

B
HenocraTok BUTamMuHa 12 NPUBOJUT K PA3BUTHUIO YaCTHUYHOU HUJIM BTOPUYIHOHU HEIJOCTATOUYHOCTU

¢donaToB, a TaKKe aHEMUH, JIEUKOIIEHUH, TPOMOOIIUTONICHHUH.

dusnonoruyeckast mOTpeOHOCTh AJIs B3POCIHBIX - 3,0 MKI/CYTKH.

®dusnonoruyeckast moTpedHocTsh 11 aereit - ot 0,3 1o 3,0 MKI/CyTKH.

@donatel B KauecTBe Ko(epMeHTa Y4YacTBYIOT B MeTabOJIM3Me HYKJIEMHOBBIX M aMHMHOKHUCIIOT.
Jepuut ¢onaTtoB BeAeT K HApYIIEHUIO CHHTE3a HYKJIEMHOBBIX KHCIOT M O€JKa, CIEICTBUEM YEro
SBIISIETCS TOPMOXKEHHE POCTa U JIENEHUS KIJIETOK, OCOOEHHO B OBICTPO MPOIM(EPUPYIOMUX TKaHIX
(kJeTKax): KOCTHBIN MO3T, 3MIUTEINH KUIIEYHUKA U JIp.

Henocratounoe mnotpebnenue ¢oaara Bo BpeMsi OEpeMEHHOCTH SBJISETCS OHOM W3 NPUYMH
HEJIOHOILIEHHOCTH, TUMOTPO(UH, BPOXKACHHBIX YPOJACTB M HapylleHuUd pa3BuTtus peOenka. [lokasana
BBIp@KEHHAsT CBSA3b MEXIy YypoBHeM (osata, TOMOLUMCTEMHa M PHUCKOM  BO3HUKHOBEHHS
CEepJICYHO-COCYAUCTHIX 3a00neBanuil. 1 MKr ¢onar-skBuBasieHT Uiy = 1 MKr ¢osnaroB numm = 0,6 MKr
(oreBoit KUCIOTHI, MOCTYMAIOIeH U3 o0orameHHOH nuieBoi npoaykuuu 1 BAJI x nue.

®uznonoruyeckas HoTpeOHOCTH s B3pocibiX - 400 MKI/CyTKH.

dusnonorunyeckas noTpedHocTh A aereit - ot 50 1o 400 MKr/cyTKH.

[TanTOTEHOBass KHUCIIOTa Y4YacTBYeT B OEJIIKOBOM, J>KHPOBOM, YIJIEBOAHOM oOOMeHe, OOMeHe
XOJIeCTEpUHA, CHHTE3€ psijia TOPMOHOB, TI'e€MOIJIOOMHA, CIIOCOOCTBYET BCACBIBAHWUIO AMHUHOKHCIOT M
CaxapoB B KUIIEYHUKE, TOJACPKUBACT PYHKIIMIO KOPHI HAJIIOYEYHHUKOB.

Henoctarok maHTOTEHOBOM KMCIOTHI MOKET BECTH K IMOPAKEHUIO KOXKU M CIIM3UCTBIX 000JI0YEK.

duznonoruyeckas HoTpeOHOCTH 7Sl B3POCIBIX - 5 MI/CYTKH.

duznonoruyeckas NoTpedHOCTh ams aereit - ot 1,0 mo 5,0 mr/cyTku.
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BuoTuH yyacTByeT B CHHTE3€ KHPOB, TITUKOTE€HA, METa00IM3Me aMUHOKHUCIIOT.

Henocrarounoe morpebiieHHe 3TOrO0 BUTaMHHA MOXKET BECTH K HApYIIEHHIO HOPMAaJIbHOTO
COCTOSIHUS KOKHBIX TIOKPOBOB.

®dusnonornyeckas MOTPeOHOCTH IS B3POCIBIX - 50 MKI/CYTKH.

dusnonorunyeckast moTpedHoCTh A neteit - ot 10 10 50 MKr/cyTKH.

KupopacrBopumbie BATAMHHBI

Burtamua A wurpaer BaXHYIO poOJb B IpoIleccaX pPOCTa M PENpOAYKUWH, Au(QepeHIHpPOBKH
SMUTEINATIBHON U KOCTHOM TKaHU, MOAJEPKAHUSA UMMYHHUTETA U 3pEHHUS.

Jeduuut BuTamMMHa A BeleT K HapyIICHUIO TEMHOBOW amanrtanuu ("KypuHas cienora" HIH
reMepajIonus), OpOrOBEHHUIO KOXKHBIX IIOKPOBOB, CHUXKAET YCTOMYMBOCTh K HH(EKLUAM.

dwusnonornyeckast NOTpeOHOCTh I MYX4lH - 900 MK per. 9KB./CyTKH, Ui keHIMH 800 MKT
pET. DKB./CYTKH.

duznonornyeckas noTpedHocTh s aerei - ot 400 1o 1 000 MKT peT. IKB./CYTKH.

bera-kapoTuH sBiseTCSI IPOBUTAMMHOM A M 001aJaeT aHTHOKCHJAHTHBIMH CBOMCTBaMH; 6 MKT
OeTa-kapoTuHa uin 12 MKr OeTa-KapoTHHA U3 UM SKBUBAJICHTHBI | MKT BUTaMuHA A (PET. HKB.).

dusmnonoruyeckast mOTpeOHOCTh AJIS B3POCIIBIX - 5 MI/CYTKH.

Butamun E (a—TOKO(bePOJI , a TaKkke p- A A 6 —TOKO(epOIBI ) sABIAETCS

AQHTHOKCU/IAHTOM, YHHMBEpPCAJbHBIM  CTAa0MJIM3aTOPOM  KJIETOYHBIX MeMOpaH, HEoO0XOoAMM  JJs
(YHKIIMOHUPOBAHMUSI [TOJIOBBIX JKEJI€3, CEPACUHOMN MBIIILIBI.

[Ipu nedunure o~ ToKoepona HAOJIIOJJAIOTC TEMOJIU3 3PUTPOLIMTOB, HEBPOJOTUYECKUE

Hapymenus. [lorpe6Hocts B Butamune E Bo3pactaet ¢ yBenuuenuem norpebdnenus [THXK u crenensto

X HEHACBIIEHHOCTH, cocTaBirsisa 0,4-0,6 MT TOK. DKB. OL—TOKO(l)epOJIa Ha kaxaeri 1 r ITHXKK.
duznonoruyeckasi HOTpeOHOCTH ISl B3POCTBIX - 15 MT TOK. 9KB./CYTKH.
®dusnonoruyeckast moTpeOHOCTh IS AeTeH - OT 3 10 15 MT TOK. IKB./CYTKH.
Buramun D. OcHoBHble ¢yHKIMKH BuTamuHa D (3prokanbuudepoin, xonekambiudepod,

25-ruAPOKCUBUTAMUH D U Jp.) CBA3aHBI C TOJJIEpXKAHMEM ToMeocTa3a Kaiblusa u (docdopa,
OCYILIECTBIIEHUEM NIPOLIECCOB MUHEPATIN3ALUN KOCTHON TKaHU.

Henocratok BuramuHa D mpuBOAWMT K HapylmeHUI0 oOMeHa Kanblus M (ochopa B KOCTHX,
YCWJICHUIO JIEMUHEpAIN3allMd KOCTHOW TKaHW, 4YTO IPUBOAUT K YBEIMYEHUIO pHUCKA DPAa3BUTUSA
octeonopo3a. CHUKEHHbIE KOHIIEHTpAIUH B ChIBOpoTKe KpoBU 25(OH)D accouunpoBaHbl ¢ LEIbIM pSI0OM
BHECKEJIETHBIX 3a00JIeBaHUI (HEKOTOpbIE BBl paka, apTepuaibHas MIEPTe3Hsi, BO3PACTHOE CHUKEHUE
MO3HABATEJIbHON CHOCOOHOCTH, HapyIIeHHWs (QYHKIMH MMMYHHOM M PENpONYKTUBHON CHCTEM H Ap.)
[35-38].

®dusnonoruyeckast mOTpeOHOCTH IS B3pochbiX - 15 Mir/cytku (600 ME), mst mur crapire 65 net
- 20 mxr/cyTku (800 ME).

dusnonornyeckasi moTpeOHOCTH s AeTer - oT 10 10 15 MKT/CyTKH.

Buramun K (¢punnoxuHoH 1 MeHaxMHOHBI). MeTtabonndeckas poibs ButamuHa K o0ycioBiena ero
ydacTueM B MOJAU(UKALIUU psiia OEJIKOB CBEPTHIBAIOIEH CHCTEMbI KPOBU U KOCTHOM TKaHHU.

HenocraTok ButamuHa K npHBOAUT K yBEIMYEHUIO BPEMEHU CBEPTHIBAHUS KPOBHU, IOHUKEHHOMY
COJICpKAHUI0 TPOTPOMOMHA B KpOBHU. AJIEKBaTHOE TOTpeOJieHHEe BHUTAMHHA K
aCCOLIMHMPOBAHO CO CHMYKEHHBIM PUCKOM CEpPEUHO-COCYIUCTHIX 3a00IeBaHUI.

dusmnonorunyeckast mOTpeOHOCTh AJIst B3POCIHbIX - 120 MKI/CYTKH.

®dusnonoruyeckast moTpedHOCTh s Aeter - oT 30 1o 120 MKr/cyTKH.
4.2.2.2. MuHepallbHbIE BELLIECTBA

(MEeHaXWHOHOB)
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MaKp03HEMeHTbI

Kanpuuii. HeoOXoquMblil 371€MEHT MHHEpaIbHOIO MAaTpUKCAa KOCTH, UIPAaeT BEAYILYIO pOJib B
HEPBHON IPOBOAUMOCTH U IIPOLIECCE CBEPTHIBAHUS KPOBH, YUACTBYET B MBIILIEYHOM COKPAILLEHUH.

Jepuuut kanpius NPUBOIUT K JEMHHEpaAIU3alMM I03BOHOYHMKA, KOCTEH Ta3a M HUXKHUX
KOHEYHOCTEM, MOBBIIIAET PUCK PA3BUTHUS OCTEOINIOPO3aA.

®dusnonornyeckas moTpedHOCTh i1 B3pocibix - 1000 mr/cytku, s aun crapire 65 et - 1200
MT/CYTKH.

®dusnonornyeckas morpeOdHocTh 11 aeter - oT 400 1o 1200 Mr/cyTkwu.

®ocdop. B dopme docharoB mpuHHMaeT yyacTue BO MHOTHX (DPU3MOJOTHUECKUX MpoIeccax,
BKJIIOYas  DHepreTMueckudd obMeH (B  BuAe  BbICOKOdHeprerndyeckoro AT®),  perymauuu
KHCJIOTHO-IIIEJIOYHOTO OajlaHca, BXOJUT B COCTaB (POCQOIUIUIO0B, HYKICOTHIOB U HYKJIEHHOBBIX KUCIIOT,
y4yacTBYeT B KIJIETOYHOH perymsuuu nyrem ¢ochopunrpoBanus (GepMEeHTOB, HEOOXOoIuM s
MUHEpAIN3aluu KOCTe! U 3y00B.

Jepuuut npuBOAUT K aHOPEKCUH, aHEMUH, paxuTy. ONTHUMaabHOE AJIS BCAChIBAHUS U YCBOCHUS
KaJIBIUsI COOTHOIICHHUE COJICPIKaHUs KabIus K (hocdopy B parmone cocrasiseT 1 : 1.

dusnonoruyeckast mOTpeOHOCTh AJIs B3pOocibIX - 700 MIr/cyTKH.

YTouHeHHas ¢pusnonoruyeckast morpedHocts s nerei - ot 300 go 900 mr/cyTku.

Marnuil. SIBnsiercss KoakKTOpOM MHOTUX (PEPMEHTOB YII€BOJHO-POCHOPHOrO U FHEPrETHUECKOTO
0OMEHOB, Y4aCTBYET B CHHTE3€ OCJIKOB, HyKJIIEHHOBBIX KHCIIOT, 00JIaAaeT CTaOUIM3UPYIOIUM JIeHCTBUEM
JUISE MEMOpaH, HeOOXO UM JIJIS MOJICPyKaHUs TOMEOoCcTas3a Kaablvs, Kans u Hatpus [39, 40].

HenocraTtok MarHusi nNpuBOAWUT K TMIOMarHUEMMHM, MOBBIIICHHUIO PHUCKA Pa3BUTUS TMIEPTOHUH,
OoJie3Hel cepana.

YTouHeHHas Gu3HoNIOrHYecKas moTpeOHOCTh IS B3POCIBIX - 420 MI/CyTKH.

dusnonorunyeckast moTpeOHOCTh A 1eTe - oT 55 10 400 Mr/cyTKH.

Kanuii. SIBnsercs raBHBIM BHYTPUKIIETOUHBIM 3JIEKTPOJUTOM, WIPAIOIIMM BaXKHYIO pPOJb B
HoJ/Iep)KaHUM MEMOPaHHOTO MOTEHIMajla, MPUHUMAET y4acTHe B PErysslud BOJHOTO, KUCIOTHOTO U
JJEKTPOJIUTHOTO OajlaHCca, Y4acTBYeT B IIpolieccaX MPOBEACHUSI HEPBHBIX HMITYJIbCOB, PETYJISLUU
nasnenus. [luma, OoraTas KajiueMm, BBI3BIBA€T IOBBIIICHHOE BBIJCICHHE HATpUs W3 OpraHu3Ma H,
HAao00OpOT, MOBBIILIEHHOE NOTPEOIEHUE HATPHS PUBOAMT K ITOTEPE OPraHU3MOM Kajusl.

[Torpebnenne kamuss 3500 mr (90 mMmonbs) B JeHb OKa3bIBaeT OJArompUATHOE BIMSHHUE Ha
apTepuaibHOe JNaBiieHne y B3pocibiX. [loTpebnenue kamus menee 3500 mr (90 MMOmB) B I€Hb CBSI3aHO C
MOBBIIIEHHBIM PUCKOM Pa3BUTHS MHCYIIbTA U JPYTUX CEPACUHO-COCYAUCTHIX 3a0oneBanuii [41, 42].

VYTouHneHHas ¢pu3noIoruyecKas HoTpeOHOCTh 7S B3pocibIX - 3500 Mr/cyTku.

dusmnonornyeckas morpedHocTs A fetreit - ot 1000 go 3200 Mr/cyTku.

Harpuii. fIBnsiercs rinaBHBIM BHEKJIETOUHBIM 3JIEKTPOJIUTOM, KOTOPBIA ydacTBYyeT B 0OecHedeHUur
HeoOXxouMol Oy(hepHOCTH KpPOBH, PEryJsLUUd KpPOBSHOTO JaBlIEHHs, BOAHOTO OOMEHa, HaOyXaHUs
KOJUIOMJIOB TKaHEW M 3aJlepKKe BOAbl B OpraHM3Me, aKTHUBAllMU MHUIIEBAPUTENBbHBIX (DEpMEHTOB, B
NIEPEHOCE TJIIOKO3bl KPOBM, TE€HEpPALlMM M IEpeladye 3JIEKTPUYECKHMX HEPBHBIX CHUTHAJIOB, MBIIIEYHOM
COKpALICHUH.

dusmnonorunyeckast moTpeOHOCTh A B3pOocibIX - 1300 Mr/cyTku.

®dusnonoruyeckast moTpedHocTh s Aetert - oT 200 1o 1300 Mr/cyTkwu.

Bricokuii ypoBeHb MOTpeOIeHNsT HATPUS CBSI3aH C PUCKOM Pa3BUTHUS apTepUAIbHONW THIEPTEH3UH.
[Ipu HemocTaTKe Kanus, MarHus M KajdbLus H30BITOK HATPHUS YCYryOJsieT HeraTuBHOE BIMSHHE Ha
OpraHM3M, T.K. 3TH YEThIPE MUHEPAIBHBIX AIEMEHTA OCYIIECTBISIOT Ba)KHOE B3aMMOJEICTBIE B KOHTPOJIE
CEepJIYHOr0 BIOpPOCa U COCYAUCTOTO COMPOTUBIICHHUS.

KonuuecTBo HaTpus, NOCTYNAIOIIEr0 C MHILEH, B CYTOYHOM pallMOHE B3POCIBIX M JAETEH He
JTOJIKHO TIPEBBIIIATE 2 T B CYTKH [ [4].
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Xnopuasl. Xiop HEOOXOIUM Uil 00pa30BaHUS U CEKPELIUH COJITHOW KHUCIIOTHI.
®dusnonaoruyeckasi moTpeOHOCTh IS B3pOCHbIX - 2300 MI/CyTKH.
®usnonorunyeckas morpedHocts s aereit - ot 300 go 2300 mr/cyTkH.

MuKkpo31eMeHTbI

Keneso. SBusgercs He3aMEHHMMOM 4YacThl0 TE€MOIJIOOMHA M MHOIJIOOMHA, BXOJUT B COCTaB
IUTOXPOMOB, KaTalla3bl U NEPOKCUAa3bl. YYaCTBYET B TPAHCIIOPTE AJIEKTPOHOB, KHCIOpOa, 00ecreurnBaeT
MPOTEKAHWE OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMid W aKTUBALMIO TEPEKUCHOTO OKHUCIICHUS.
’Kene3zo B 3aBHCHUMOCTH OT BAJIEHTHOCTH OKAa3bIBa€T KAaK AaHTUOKCHIAHTHOE, TaK M IPOOKCHIAHTHOE
JIICUCTBUE.

Henocratounoe morpebieHue BeAeT K THIIOXPOMHON aHEMUU, MUOTJIOOMHAEC(PUIIMTHON aTOHUU
CKEJICTHBIX MBIIIIII, TOBBIIICHHON yTOMIIIEMOCTH, MUOKAPINOTIATHH, aTPOYUICCKOMY TaCTPHTY.

duznonoruyeckas NoTpedHOCTh IS B3pOCHbIX - 10 Mr/cyTku (uist My>XuuH) U 18 mMr/cyTku (st
JKCHIIHH).

®uznonoruyeckass NoTpeOHOCTh ISl JeTeill (B 3aBHUCHUMOCTH OT moja pebenka) - ot 4 mo 18
MT/CYTKH.

[Muuk. Wrpaer BaxHyI0 poib B OOMEHHBIX MpOIleccaX, BXOAUT B COCTaB MHOTUX (PEpMEHTOB,
y4acTBYeT B TpoOIlecCax CHUHTE3a M pacraja yYrieBOJOB, OCIKOB, XHPOB, HYKJICHHOBBIX KHCIOT U B
PErysluy SKCIIPECCUU T€HOB, BIMSIET Ha aKTUBHOCTh TOPMOHOB U BUTAMUHOB.

Henocratounoe morpebicHHEe MPUBOAWT K aHEMUHU, BTOPUIHOMY HMMYHOACPHIIUTY, TUPPO3Y
MEYEHHU, MOJOBOM NUCHYHKIUHU, HAJTHMYMIO TOPOKOB Pa3BUTHUA IUIOAA. BhIsBIEHa CIOCOOHOCTH BBICOKHX
7103 IIMHKA HAPYIIaTh YCBOSHUE MEIU M TEM CITIOCOOCTBOBATH Pa3BUTHIO aHEMUH.

Ou3nonoruyeckas NoTpeOHOCTh AT B3POCIBIX - 12 MI/CYTKH.

dwusnonornyeckast moTpeOdHOCTh IS AeTeH - OT 3 10 12 MI/cyTKH.

Mon. YuacTByer B (yHKIMOHMPOBAHMM IITUTOBHMIHOM JKene3bl, ObecreunBas oOpa3oBaHHE
FOPMOHOB (THPOKCHHA W TPUHOATHPOHHMHA), KOTOpPblE HEOOXOIMMBI IS pocTa M AUPPEpPEeHLHUPOBKU
KJIETOK BCEX TKaHEH OpraHu3Ma 4eloBeKa, MUTOXOHIPHAIBHOTO JBIXaHUs, PETYIALUN TPAaHCMEMOPaHHOTO
TPAHCIIOPTA HATPHUS U TOPMOHOB.

HenocraTouHoe mocTyrmiieHne NPUBOAUT K SHAEMHUECKOMY 300y C TUIIOTHUPEO30M U 3aMEJICHUIO
oOMeHa BEIIeCTB, apTePUATLHON TUTIOTCH3UH, OTCTABAHUIO B POCTE M YMCTBEHHOM Pa3BUTHU Y JCTCH.

duznonoruyeckas HoTpeOHOCTH 7S B3POCTBIX - 150 MKI/CyTKH.

®dusnonoruyeckast moTpedHoOCTh 11 aete - oT 70 no 150 Mkr/cyTKHu.

Menp. Bxomur B coctaB (QepMEHTOB, O0ONAAIOMIUX OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM
AKTUBHOCTBIO M YYACTBYIOIIMX B META0OJM3ME JKeje3a, CTUMYJIUPYET YCBOCHHE OCIKOB W YIJICBOJIOB.
VYyactByeTr B nmporeccax oOecnedyeHHs TKaHeW OpraHm3Ma 4esjoBeKa KHUCIOpOoJIoM. SIBmisercs
AQHTUOKCHJIAHTOM HEIPSIMOTO JICHCTBHSI.

Knunudeckre MpOSIBICHUS HEJOCTATOYHOTO TOTPEOJCHHS TMPOSBISIIOTCS B HapyIICHUU
(hOpMUPOBAHHUS CEPICTHO-COCYAUCTON CHCTEMBI U CKEJIETa, PA3BUTUH JHUCIIA3UN COSTUHUTEILHOM TKAHH.

duznonoruyeckas NoTpedHOCTh A B3pOCbIX - 1,0 MI/cyTKH.

®dusnonornyeckast moTpeoHOCTh s Aeteit - oT 0,5 no 1,0 mr/cyTku.

Mapranen. YyactByeT B 0Opa30BaHWM KOCTHON M COEIWHUTEIBHON TKaHEW, BXOIUT B COCTaB
(GEepMEHTOB, YJACTBYIOIIMX B METaOOIHM3Me aMUHOKHUCIIOT, YTJIEBOJOB, KaTeXOJIAMUHOB, HEOOXOIUM JIS
CUHTE3a XOJIECTEPHHA U HYKJICOTH IOB. SIBISETCS aHTUOKCHUIAHTOM HETPSMOTO JIeHCTBUS.

HenocratouHoe moOTpeOJieHUE COMPOBOXKIACTCS  3aMEUICHHEM pPOCTa, HAPYIICHHSIMH B
PENPOAYKTUBHOM CHUCTEME, TOBBIIICHHON XPYMKOCThIO KOCTHOW TKaHU, HAPYIICHUSMU YTIIEBOAHOTO H
JUTIUHOTO OOMEHa.

duznonorunyeckas NoTpeOHOCTH TS B3POCIBIX - 2 MI/CYTKH.

®dusnonornyeckass ToTpeOHOCTh Il AeTe B Bo3pacte oT 7 m0 11 mecsnes - 0,02-0,5 mr/cyTkw,
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1-2 rona - 0,5 mr/cytkwu, 3-6 net - 1,0 mr/cyrku, 7-10 ner - 1,5 mr/cyrkn, 11-14 net - 2,0 mr/cyrku, 15-17
neT - 3,0 Mr/cyTku (BBOJIUTCS BIIEPBBIC).

Monubnen. SBnsercs KOPaKTOPOM MHOTHUX (EPMEHTOB, OO0ECIEUHBAIOIIUX META00IN3M
CepoCoIepIKaIUX AMUHOKHCIIOT, IIypUHOB U TMPUMUIUHOB.

dusnonorunyeckast mOTpeOHOCTH IS B3POCIBIX - 70 MKI/CYTKH.

®dusnonoruyeckasi IoTpeOHOCTh s JAeTeil B Bo3pacte 7-11 mecsues - 10 mkxr/cyTku, 1-2 rona - 15
MKT/CyTKH, 3-6 neT - 20,0 mMkr/cytku, 7-10 net - 30 mxr/cytku, 11-14 ner - 45 mxr/cytku, 15-17 ner - 65
MKT/CYTKH (BBOJIUTCS BIIEPBBIC).

CerneH. BBIMOMHACT KATATUTHYECKYIO, CTPYKTYPHYIO M PETYIATOPHYIO (DYHKIIMH, B3aUMOJCHCTBYET
c BUTaMHMHaMH, bepMeHTaMu u OMOJIOrNYECKUMU MeMOpaHamy, y4acTBYyeT B
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IpOIeccaXx, OOMEHE OEIKOB, KHPOB M YIJIEBOAOB. DCCEHIHMATBHBIN
9JIEMEHT aHTUOKCHJIAHTHOM CHCTEMBI 3aIlUThl OpraHu3Ma 4ejaoBeKa, 001alaeT UMMYHOMOYJIUPYIOIIUM
NneicTBUeM H Jp. BBISBICHA KOppEsaIuss MEXIy MUIICBOW MOTPEOHOCTHIO B CEJICHE U BUTaMHHE E,
OpUYeM IpPU HEJIOCTaTOYHOM IOCTYIUIGHMH TOKOQepoja B OpraHU3M CeJIEeH MOXET IpeJOTBPaTUTh
pa3BuTHe cuMnTOMOB fedunurta ButamuHa E. Jledpunut npuBoaut k 6one3nn Kammna-beka (octeoaptpos
C MHOXECTBEHHOM aedopmarueil CycTaBoB, I03BOHOYHHMKA M KOHEYHOCTel), Oozne3Hu Kemana
(9HIEMHYECKass MUOKapAMONaTHs ), HACJIEICTBEHHOW TPOMOACTEHUH.

dusnonoruyeckas HOTPeOHOCTb AJIS B3pPOCIBIX - 55 MKI/CYTKM AJs KEHUIIMH, 70 MKI/CYyTKH JUIs
MYXYHH.

dusnonoruyeckast noTpeOHoCTh A feteit - ot 10 1o 50 MKr/cyTKH.

Xpom. Hopmamusyer NpOHHMIIAEMOCTh KIETOYHBIX MEMOpaH /Il TIIIOKO3BI, IPOIECCHI
UCIIOJIb30BAaHUS €€ KJIETKaMHU U JICTIOHWPOBAHUS, YBEJINYMBAET YYBCTBUTEIBHOCTh PELENTOPOB TKAaHEH K
MHCYJIMHY, yMEHbIIasi HOTPEOHOCTh OPraHu3Ma B UHCYJIMHE.

Jepuuut mnpUBOAMT K CHIDKEHMIO TOJEPAaHTHOCTH K TJIIOKO3€, a TaKXKe IOBBILICHHIO
TPUTIIULIEPUIOB U XOJecTepuHa. BinsHue Xxpoma Ha JTUIHUIHBIN OOMEH ONOCPEAYETCS €r0 PEryIUupPYyIOIIUM
BJIMSIHUEM Ha ()YHKIIMOHMPOBAHUE UHCYJIMHA.

YTouHeHHas ¢pu3noioruyecKas HoTpeOHOCTb JIIsl B3pOCIbIX - 40 MKI/CYyTKH.

dusnonorunyeckas moTpeOHOCTh A feTeit ot 11 1o 35 MKr/cyTKH.

K B12
o0anbT. Bxogur B coctaB BUTaMHHA . AxTuBupyet (epMeHTbl 0OMEHAa KUPHBIX KHUCIOT U
MeTabonr3Ma GOJIMEeBOM KUCITOTHI.

AJleKBaTHBIN ypoBeHb NOTPeOIeHUs A B3pOCIbIX 10 MKI/CYTKH.

®Top. UHummnpyer MmuHepanuszanuio kocreil. Hegocrtatounoe norpediaeHre NpUuBOJUT K Kapuecy,
IPEX/IEBPEMEHHOMY CTUPAHUIO SMaIH 3y00B.

AJIeKBaTHBIN ypOBEHb NOTPEOIEHUS AJISl B3POCIBIX - 4 MI/CYTKHU.

AnekBaTHBIN ypoBeHb OTpeOIeHus A ieTet crapiie 7 mecsues - oT 0,4 10 3,2 Mr/cyTKu.

KpemHuuii. BXonut B KadyecTBe CTPYKTYpPHOTO KOMIIOHEHTA B COCTaB IIFOKO30aMHUHOIVIMKAHOB# U
CTUMYJIMPYET CUHTE3 KOJUIareHa.

AJIeKBaTHBIN ypoBeHb NOTpeOIeHUs AJs B3pOCbIX 30 MI/CyTKH.

Banamguii. Opgna w3 mpeanonaraeMblx (YHKIMHA BaHAAMA - 3TO aKTHBH3AIM JIEATEIBHOCTH
¢daronuToB. Bananuii npensTCTBYeT HAKOIJICHUIO XOJECTEpUHA, Pa3BUTHIO aTE€pPOCKIEPO3a, Y4acTBYET B
pEryJIsIMM YPOBHS caxapa B KpOBH, OOMEHE KaJblIUs.

AJIeKBaTHBIN ypOBEeHb NOTPEOIECHUS AJIsl B3POCIbIX 15 MKI/CYTKH.

4.2.3. MuHOpHBbIe 0HOJIOTHYECKH AKTUBHbIE BellleCTBA MUIIU

MuouHO3UT (MHO3MT)

VYyacTByeT B 0OMEHE YIJIeBOJOB U ypHUHOB, CUHTE3€ (HOCPOIUITHIIOB.
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AJeKBaTHBIM ypoBeHb moTpeOseHust 1t B3pochbix - 500 mr/cyrku; mans aereit 0-12 mecsues -
30-40 mr/cytku; 1-3 aet - 50-60 mr/cyTku; 4-6 net - 80-100 mr/cytku; 7-18 net - 200-500 mr/cyTkw.

L-KapHuTun

Wrpaer BaxHYIO pOJb B DJHEPreTHUYECKOM U JIMIUIHOM OOMEHE, OCYIIECTBIISSA IEPEHOC
JUIMHHOLETIOYEYHBIX JKUPHBIX KUCIIOT Yepe3 BHYTPEHHIOI MEMOpaHy MUTOXOHAPHH JUIS MOCIEIYIOIIEro
WX OKUCIICHHSL.

AZeKBaTHBIM ypoBeHb moTpebieHust st B3pocibix - 300 mr/cyrku; s gereit 0-12 mecsues -
10-15 mr/cytku; 1-3 net - 30-50 mr/cytku; 4-6 et - 60-90 mr/cytku; 7-18 net - 100-300 Mr/cyTku.

Kosn3zum Q10 (yOuxuHoH)

VYyactByeT B 3Heprerudeckom obmene, cnoco0ctBys cuntesy AT®. Obnagaer aHTHOKCHIAHTHOM
AKTHUBHOCTHIO.
AJIeKBaTHBIN ypOBeHb NOTPEOICHUS Al B3POCIbIX - 30 MI/CyTKH.

JlunoeBasi KHCJIOTA

BxonuT B cocTaB MUTOXOHIPHANBHBIX MYJIbTU()EPMEHTHBIX KOMIUIEKCOB, Y4acTByeT B OOMeHe
TJTFOKO3bI U MOAYJIUPYET aKTUBHOCTh CUTHAJIBHBIX MOJICKYIL.
AJIeKBaTHBIN ypOBEeHb MOTPEOICHUS Al B3POCIbIX - 30 MI/CyTKH.

MeTnaMeTHOHMHCYIb(OHU T

[lpunumaer yuyacTe B OOMEHE BEIIECTB B KayeCTBE JOHOpAa METWUJIBHBIX TPYII B PeakIUsIX
OHMOJOrM4eCKOro METHIINPOBAHHUSL.
AJeKBaTHBIN ypoBeHb NOTpeOIeHUs AT B3pOCIbIX - 200 MI/CyTKH.

OporoBas kucJjioTa

ObecneunBaeT CUHTE3 HYKJIEOTHIOB U HYKJIEMHOBBIX KHCIIOT.
AJIeKBaTHBIN ypoBeHb NOTpeOIeHNUs A B3pocibIX - 300 Mr/cyTKu.

ITapaamuHoOeH30iHAsA KUCJI0TA

VYyactByeT B MeTa0o0sIM3Me OEIKOB U KPOBETBOPEHUH.
AJeKBaTHBIN ypoBeHb NOTpeOIeHus A B3pocibIX - 100 Mr/cyTku.

XoJMH

BxomuT B cocraB nenuTHHA, UrpaeT pojib B oOMeHe (ochoNUnuaoB B TMEYSHM, SBISETCS
HMCTOYHUKOM CBOOOJIHBIX METHJIbHBIX TPYIII, AEUCTBYET KaK JIUIIOTPONHBINA (HaKkTop.
AnekBaTHbIM ypoBeHb moTpebseHust it B3pocibix - 500 mr/cyrku; s aereit 0-12 mecsues -
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50-70 mr/cytku; 1-3 net - 70-90 mr/cytku; 4-6 net - 100-200 mr/cytku; 7-18 et - 200-500 mr/cyTku.

Nupoa-3-kapouHoJa

Wunynupyer akTUBHOCTH (PepMEHTOB MeTaboiau3Ma KCEHOOHMOTHMKOB (MOHOOKCHUTE€HA3HOU
CHUCTEMBI).
AJeKBaTHBIN ypOBEHb MOTPEOICHUS MHI0M-3-KapOUHOIa Il B3POCHBIX - SO MI/CyTKH.

I'nmroko3amuH cyabpar

Bxoaut B coctaB monucaxapuaoB, SIBISIOIIMXCS CTPYKTYPHBIMHM 3JIEMEHTaMU OPraHOB M TKaHEW
(HOTTEH, CBA30K, KOXKH, KOCTEH, CyXO0KHIJIMK, CYCTaBHBIX IIOBEPXHOCTEH, KJIAITaHOB CepALa | JIp.).
AJIeKBaTHBIN ypoBeHb MOTpeOIeHus A B3pocibix 700 Mr/cyTKu.

Kapno3un

BxoauT B coctaB msica u pbIObI, 00J1a]]a€T aHTHOKCHUJAHTHON aKTUBHOCTBIO.
AJIeKBaTHBIM ypOBeHb MOTpeONieHUsT KapHO3MHA uig B3pocibix - 200 Mr/cyTku (BBOIUTCS
BIIEpBbIE) [43-46].

PdeHoJIbHBIE COCTUHEHUS

[IIupoko mpencTaBiIeHb B THIIEBOW NPOIYKIIMHA PACTHTEIBHOTO MPOUCXOXAeHUs. OO0iamaroT
AQHTHOKCU/JIAHTHBIM JIEHCTBHEM, YYacTBYIOT B peryJisillMd 3allWTHO-3JalTallMOHHOIO MOTEHIHaNa
opranuzMa. K dmciIy OCHOBHBIX (EHONBHBIX COEAMHEHUH OTHOCSATCS TpPEACTaBUTENH (EHOIBHBIX
(TMIPOKCHOEH30MHBIX W TUAPOKCHUKOPUYHBIX) KHCIOT, (JIaBOHOMAOB ((h1aBOHOJIOB, (PIaBaHOHOB,
¢dnaBaH-3-0710B, ()JIaBOHOB, aHTOLMAHUHOB, M30()JIaBOHOUIOB), MOJIMMEPHBIX (EHOJBHBIX COEIUHEHMM
(KOHJEHCUPOBAHHBIX U TUAPOIU3YEMBIX TAHUHOB) U CTHJILOCHOB.

Jlist B3pOCIHBIX aJE€KBaTHBIC YPOBHH TOTPEOJICHHsS] (EHONBHBIX COCTUHEHWH COCTABIISIOT: JUIS
THJIPOKCUOEH30MHBIX KHCIOT - 50 MI/CYTKH, THIPOKCUKOPUYHBIX KUCIOT - 200 Mr/cyTKH, (JIaBOHOJIOB -
30 mr/cytku, ¢uaBanonoB - 30 wmr/cytku, (maBan-3-omoB - 200 mr/cyTtku, diaaBoHOB - 10 Mr/cyTtkw,
AaHTOIIMAaHUHOB - 50 MI/CyTKHM, M30()JIaBOHOMIIOB - 2 MI/CYTKM, KOHJEHCHPOBAaHHBIX TaHMHOB - 200
MI/CYTKH, TUIPOIM3YyeMbIX TaHUHOB - 200 Mr/cyTku, cTuibOeHoB - 2 wmr/cytku [46-51] (BBomsTCs
BIIEPBEIE).

Hns nereii 7-18 net agexkBaTHbIE YPOBHU MOTpeOaeHUsT (IaBOHOUIOB cocTaBisioT oT 150 mo 250
MT/CYTKH, B TOM 4Hclie ¢aBaH-3-0J0B (kaTexuHoB) - oT 50 1o 100 Mr/cyTku.

4.3. Boaa

ITocTOSIHCTBO BHYTpEHHEHN Cpenbl OpraHu3Ma, B TOM YHCJIE U ONpPENEICHHOE COAEpKaHUE BOJBI,
ABJIIETCS OJAHMM M3 TJIaBHBIX YCIOBHI HOpMalbHOW >KHU3HENESATENbHOCTH uenoBeka. [lorpebHOCTh B
KHUJIKOCTH (BOJE), B TIEPBYIO OUEpPE/lb, CBSI3aHA C SHEPreTUYECKMM OOMEHOM, a TaKXkKe C HHTEHCHUBHOCTbHIO
NOTEPU JKUJKOCTH OPraHU3MOM, KOTOpas 3aBUCUT OT YCJIOBUN OKpyKawlled cpeibl (TeMieparypa,
OTHOCHTEJIbHAS BIAXKHOCTh U CKOPOCTH JIBWXKEHHS BO31yXa, atMochepHoe maBneHue) [52-53] u ypoBHs
¢du3nYECKO aKTUBHOCTH, U C OCMOJISIPHOCTBIO MHIIIH.

B HOpMaNIbHBIX YCIIOBHSX MOTPEOHOCTH B3pOCIIOro yenoBeka B Bojae cocramisger 1,0-1,5 mi/kkai.
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B ycnoBusXx BHYTPUKOHTHHEHTAIBHOTO KIUMaTa yMEPEHHBIX MIUPOT MPU YMEPEHHOW (U3HUECKOI
Harpyske notpedaeHne Bobl MOXKET ObITH PEKOMEHJOBAHO B pa3mepe 1 Mi1/KKail.

HauGonbIiiee KoJM4YecTBO BOJBI MOCTYNAeT B OPTaHU3M B BUJC MUTHEBOW BOJBI U JKUIKOCTEH B
coctaBe OJIt0]1 U TOTOBBIX HAIUTKOB (4Yai, Kode, KOMIOTHI U MOPCHI, cymbl) (~60%) 1 ¢ TBepAoW muIIei
(~40%).

PekoMenayemble ypoBHU MOTpeOICHUS BOABI (HAMUTKOB) JUIsl MOAJEP)KaHUS BOJHOTO OanaHca
OpraHW3Ma TMpH ONTUMATBHBIX TapaMeTpax MHUKpPOKIUMara [53] ams B3pOCHBIX MYXYHH W IKCHIIUH
MIpUBEJIEHBI B Ta0JI. 7 U U1l 1eTe B Ta0I. 8.

JIOTIOTHUTENBHBIM MEXaHU3MOM (DPU3MOJIOTHUECKONW PETYIALUU BOJHO-COJIEBOIO OOMEHa SBIISETCS
YYBCTBO aKbl, BOSHUKAIOIIEE BCIEACTBHE IMOBBIIIEHUS KOHIEHTPALUU MOHOB HaTpus B KpoBHU. OHO
CBSI3aHO TPEXKIE BCEro C HEJOCTaTKOM BOJBl B OpraHu3Me. B yCIIOBHSX WHTCHCHUBHOW (hu3ndeckoit
HArpy3Kd W/WIIM >KapKOro BPEMEHU roja OoJbllloe 3HaYeHHE UMeeT COOJIOJEHHE MUTHEBOTO PEKUMA,
MO3BOJISIOIIET0 KOMIIEHCHPOBATH MOTEPIO KHUIKOCTH.

B mepuon OepeMEHHOCTH NMOTPEOHOCTH B KUAKOCTU Y KEHIIWH BO3PACTaeT MPOMOPIHOHATIBHO
YBEJIIMUCHUIO KoyimdecTBa Kamopuid (B cpemnem Ha 300 wur/cytkm). st KOpPMSIIHMX O KEHIIHH
JOTIOTHUTEIBHBIA 00BEM KHUIKOCTU CBSA3aH TAaK)Ke C BO3pACTaHHWEM MOTPEOHOCTH C YYETOM JIaKTaluH (B
cpeareM Ha 700 MI/CyTKR).

Taoauua 7

PexoMeHyemMble yPOBHH NOTPedIeHHs BOAbI H HAMMTKOB JIJIs1 MO/IePsKaHNsI BOAHOI0 0ajiaHca

opranuzma (UMT 20-25 kr/ M )

Bospactasle rpynisl KDoA [ToTpebHOCTh B BO/iE (HaNMMUTKaX) MpU Pa3HBIX
ypoBHSX pusndeckoii akTuBHOCTH (KDA), n
Myxuunnsl 18-64 rona 1,4 1,3-1,4
1,6 1,5-1,6
1,9 1,8-1,9
2,2 2,1-2,2
My»X4YuHBI 265 per 1,7 1,4-1,5
Kenmwmnnr 18-64 rona 1,4 1,0-1,1
1,6 1,2-1,3
1,9 1,4-1,5
2,2 1,7-1,8
1,7 1,1-1,2

JKeHIIMHEI 265 per

AJleKBaTHOE TOTpPEOJICHHE BOMBI [UTS JIETEH OMpEeNeNsieTcsl aHAJTUTHYSCKHM METOJIOM, C YYE€TOM
(dakTHuecKkoro mMOTpeONeHUsT MUIIM CPEAH Pa3IMYHbIX BO3PACTHBIX TPYII JETCKOTO HAaceIeHHUs U
o0ecrieueHns ONTUMAIILHOTO YPOBHA OCMOJIAPHOCTU MOYHU U 00HLEMOB BOABI HA CAUHHUIY HOTpG6.]'I$IGMOI>i
sHepruu. [ToTpeOHOCTh B BOJE y JeTel MEepBbIX MECALEB JKU3HU ONPEIENIeTCs] UCXOAS U3 YPOBHS BOJIBL,
MOCTYMAIOMIe ¢ MATEPUHCKUM MOJIOKOM. [0 HazHaueHWs MpUKOpMa 3/I0pOBBIH peOCHOK HEe HYXKIaeTcs B
JIOTIOJTHUTEIBHOM MOCTYIUIEHUH KHUJIKOCTH.

B 3aBucumocTu OT BO3pacTHBIX OCOOCHHOCTEW pallMoHa MUTAHUS MOCTYIUIEHUE BOJbI C MHILIEH B
opranusM pedenka koneodnercs ot 40 10 60%.

Taoauua 8
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PeKOMeHnyeMoe HOTpeﬁ.]'leHI/Ie BOJAbI U HAIMUTKOB IJISl NOAAEPKAHUA BOAHOI'O O0asaHca opranumsma

aeTen
ITokasare Bo3spacTtHble rpynnsl geren
I 7-11 [-2r. | 3-6 ner 7-10 ner 11-13 ner 14-17 ner
Mec. M. . M. . M. .
Bopna, 0,2-0,3 | 0,6-0,7 | 0,8-0,9 | 1,2-1,3 | 1,1-1,2 | 1,3-1,4 | 1,2-1,3 | 1,5-1,6 | 1,4-1,5
JI/CYTKH
V. Hyrpuom

Hytpuom mnpezacraBnsier co0o0il COBOKYMHOCTh alMMEHTApPHBIX (DaKTOPOB, HEOOXOJUMBIX MJIs
MOJICP)KAHUST TUHAMHYECKOTO PABHOBECHS MEXKIY YEIIOBEKOM KakK C(HOPMHUPOBABIIMMCS B IIPOIECCE
SBOJIIOIMM  OMOJIOTHYECKHM BHJIOM U OKpY)KalIleHd Cpefoi, HampaBiIeHHYI0O Ha obOecrneueHue
KU3HEACSITEIIbHOCTH, COXPAHEHHE U BOCIIPOU3BOJICTBO BUA, TOAJIEPKAHUE aalITAIlMOHHOTO MOTEHIMaa
OpraHu3Ma, CHCTEMbl AHTHOKCHIAHTHOW 3allUThl, afonTo3a, MeTadonu3Mma, (QYHKIMH HMMYHHOU
CHUCTEMBI.

Hytpuom, mo cymectBy, mnpeacraBisieT coOoil (opMyly ONTUMAlIbHOIO MUTaHHS, KOTOpas
MOCTOSTHHO ~COBEPILIEHCTBYETCS M JOMOJHAETCA. 3HaHME JTOW (OPMYNBl SIBISETCA KIIOYOM K
(GbOpMUPOBAHUIO ONTUMAJIBLHOM MJIs 4YeJIOBEeKa CTPYKTYpbl MUTAHUS, a 3HAYUT U K COXPAHEHHUIO €ro
3710pOBBs. B KOMILIEKC HYTpHOMa, yCTaHaBIMBaeMbl HactosuuMu MP (tabn. 9-24), BXomar HOpMBI
(bU3MONOrMUecKUX MOTPEOHOCTE B SHEPTUUM M DCCEHIUATbHBIX MHUINEBHIX BEIIECTBAX, aJCKBAaTHBIC
YPOBHU TIOTPEOJICHUS IS MMUIMIEBBIX W OMOJOTHYECKH aKTHUBHBIX BEIIECTB, ICCEHIIMAIBHOCTh KOTOPBIX
elle He JJoKa3aHa, HO UMEIOTCs yOequTeNbHbIe HaAy4YHbIE JaHHbIe, MOATBEPKAAIOIINE UX BAXKHYIO POJIb KaK
9K30T€HHBIX PETYIATOPOB META00IN3Ma, a TAK)KE ONTUMAIIbHBIE COOTHOIICHUS J0JIei MaKpOHYTPUEHTOB B
KaJIOPUITHOCTH palMoHa.

Ha nomynsiiimoHHOM ypOBHE HYTPHOM HMMEET CBOM OCOOEHHOCTH, CBOIO CTPYKTYPY IJISI Ka)JIOTO
BO3pPACTHOTO NEPHO/Ia KU3HH YEIOBEKA.

5.1. Hopmbl (pu3H0JI0THYECKUX TOTPeOHOCTEH B JHEPIrHM U NMHUILEBBIX BelecTBAX AJIsl MYKYMH
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Tadoauna 9
MakpoHyTpHeHTBI (MYy:KYHHbI)
[Tokasarenu (B ['pynna ¢usnyueckoid akTHBHOCTH

CYTKH) 1-1 (KDA - 1,4) 2-51 (KDA - 1,6) 3-1 (KOA - 1,9) 4-5 (KDA - 2,2) K®A - 1,7*%*
Bospacr, ger 18-29 | 30-44 | 45-64 | 18-29 | 30-44 | 45-64 | 18-29 | 30-44 | 45-64 | 18-29 | 30-44 | 45-64 | 65-74 | crapuie 75
DHeprus, KKam™ 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
B T.4. )XUBOTHBII 42 41 38 45 43 40 51 49 46 57 55 51 42 41
Kupsl, r 80 77 72 92 88 82 108 105 97 127 122 113 80 77
VYrneBonupl, r 336 322 301 392 378 349 467 453 417 551 529 493 336 322
IInmeBrie BOJIOKHA, 20-25
r

IIpumeuanmue:

* Jlst san, pabotaronmmx B ycioBusix KpaiiHero CeBepa, SHEpProTpaThl YBETUYHBAOTCS Ha 15% © mpomopIiMoHaIbHO BO3PACTAIOT MOTPEOHOCTH B
Oenkax, )KUpax U yriieBoJax.
** XKenaemast puznueckast akTUBHOCTb.
*#% Jlnst obecmiedeHHsT a30THCTOTO PABHOBECHS MHHHMAIIbHAs MOTPEOHOCTh B O€lKe, aMHHOKHCIIOTHBIM CKOpP KOTOPOTO C YYETOM YCBOSIEMOCTH
cootBercTByeT 1,0, coctaBusier 0,83 r Ha KT Macchl Tena.

Ta6amnna 10
OnTumMajbHOe COOTHOLIEHHE [10/1eil MAKPOHYTPHEHTOB B KAJIOPUMIHOCTH PAIlMOHA JIS1 MY KYUH
[Tokazarenu (B ['pynna ¢usnyeckoit akTHBHOCTH
CYTKH) 1-1 (KOA - 1,4) 2-g (KDA - 1,6) 3-1 (KDA -1,9) 4-a (KDA - 2,2) K®A - 1,7**
Bospacr, ner 18-29 | 30-44 | 45-64 | 18-29 | 30-44 | 45-64 | 18-29 | 30-44 | 45-64 | 18-29 | 30-44 | 45-64 | 65-74 | crapue 75
OHeprus, Kkan™ 2400 | 2300 | 2150 2750 | 2650 2450 3250 | 3150 | 2900 3800 | 3650 3400 2400 2300
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caxapa, % OT KKaJl

benok, % ot 14 14 14 13 13 13 12,5 12,5 12,5 12 12 12 14 14
KKaﬂ***

Kup, % ot kkaiu 30 30 30 30 30 30 30 30 30 30 30 30 30 30
HXK, % ot xxan 10

MHXK, % ot 10

KKall

ITHXXK, % ot kkan 6-10

Owmera-6, % ot 5-8

KKall

Owmera-3, % ot 1-2

KKall

Yraesonasl, % ot 56 56 56 57 57 57 57,5 57,5 57,5 58 58 58 56 56
KKall

JloGaBnieHHbIE <10

IIpumeyanue:

* Jlna nuu, pabortaronux B ycnoBusx KpaitHero CeBepa, sHEproTparsl yBelnu4yuBaroTcsa Ha 15% M MponopryoHalIbHO BO3pAacTalOT MOTPEOHOCTH B

Oenkax, JKMpax U yriieBoJax.
** XKemaemas ¢puznueckas akKTHBHOCTb.

ok I[J'IH oOecreueHusT a30TUCTOIO paBHOBECHUSI MUHHMAJIbHAA HOTpe6HOCTB B 66)’[1(6, AMUHOKHUCIIOTHBIN CKOp KOTOpPOro € y4€ToM YCBOJACMOCTHU

cootBercTBYET 1,0, coctaBinser 0,83 r Ha KT Macchl Tena.
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Taoauma 11
HopMmbl ¢pu3HoI0rnyecKuX noTpedHocTeii B BUTAMHHAX 1T MYKUYHH
[Tokazarenu (B CyTKH) Crapuie 18 ner
Buramun C, mr 100
Burtamun B, , MT’ 1,5
0,6 mr/1000 xxai
Buramun B, , MI' 1.8
0,75 mr/1000 xxan
Buramun B , MT’ 2,0
Huanun, Mr Huall. 5KB. 20
8 Mr Huair. 3xB./1000 kkan
Buramun B , MKT 3,0
®doJ1aTel, MKT 400
ITanTOoTEHOBAS KHUCIOTA, MI' 5,0
buoruH, MKr 50
ButamuH A, MKT peT. JKB. 900
bera-kapotun, mr 5,0
Buramun E (a—Toxodrepoa , MI" TOK. 9KB. 15
Buramuu D, Mxr 15*
Buramun K, Mkr 120
I[pumeuanue: * J{ns qur crapuie 65 et - 20 MKT.
Taoauma 12

Hopmbl ¢usnonornyecknx norpedHocTeii B MUHEPaIbHBIX BelleCTBAX I MY:KYUH

ITokazarenu (B CyTKH) Crapue 18 ner
Kanpnuii, Mr 1 000*
docdop, mr 700
Marsui, Mr 420
Kamuii, mr 3500
Hatpuii, mr 1300
Xnopuasl, MT 2300
Kemezo, mr 10
Hunk, mMr 12
Yo, MKT 150
Menp, Mr 1,0
Maprasen, Mmr 2,0
MonubaeH, MKT 70
CeneH, MKT 70
XpoM, MKT 40

Ipumeuanue: * J{ns qur crapuie 65 ner - 1 200 mr.

27.10.20211

Cuctema TAPAHT

29/57



Meronndeckue pekomeHaanuu MP 2.3.1.0253-21 "Hopmbl (hu3HOIOTHYECKUX TOTPEOHOCTEH B SHEPTHUH M. ..

Tadauua 13
AJIeKBaTHbIE€ YPOBHH NMOTPedIeHNsS] MUHEPATbHBIX BElIEeCTB /1JIsl MY:KYHH
ITokazaTenu (B CyTKH) Crapmie 18 ner
KobanbT, MKT 10
dTop, Mr 4.0
Kpemuuii, mr 30
Banangwuii, Mkr 15
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5.2. Hopmbl (pu3H0JI0THYECKUX NOTPEeOHOCTE B JHEPTUH U MHUILEBbIX BeleCTBAX /1JIs1 JKeHIIUH

Taoaumna 14
MakpoHyTpHEeHTHI (KeHIIMHbI)
[lokazarenu (B ['pynmna ¢us3mueckoid ak THBHOCTH

CYTKH) 1-1 (KOA - 1,4) 2-a (KDA - 1,6) 3-1 (KOA - 1,9) 4-1 (KDOA - 2,2) K®DA - 1,7**

Bospacr, ner 18-29 | 30-44 | 45-64 | 18-29 | 30-44 | 45-64 | 18-29 | 30-44 | 45-64 | 18-29 | 30-44 | 45-64 | 65-74 crapiie
75

DHeprus, Kkan™ 1900 1800 1700 | 2200 | 2100 1950 | 2600 | 2500 | 2300 | 3000 | 2850 | 2700 1900 1800
benok, r*** 67 63 60 72 68 63 81 78 72 90 86 81 67 63
B T.4. KUBOTHBINI 34 32 30 36 34 32 41 39 36 45 43 41 34 32
Kupsl, 63 60 57 73 70 65 87 83 77 100 95 90 63 60
YrneBoasl, T 266 252 238 314 299 278 374 359 331 435 413 392 266 252
[IumeBnie BOJIOKHA, 20-25
r

IIpumeuanmue:

* Jlnst mu, pabortaromux B ycioBusix Kpaiinero CeBepa, sHeproTpaThl yBeIHUUBaOTCA Ha 15% W mpomoprivoHaIbHO BO3pACcTalOT MOTPEOHOCTH B
Oenkax, JKUpax U yriieBoJax.

** Xenaemas pusnyeckass akTHUBHOCTb.

k4% Jlnst obecmiedeHUs a30THCTOTO PABHOBECHUS MHHHMMAJbHAS MOTPEOHOCTh B O€lKe, aMUHOKUCIOTHBIM CKOp KOTOPOTO C Y4E€TOM YCBOSEMOCTH
cootBercTBYET 1,0, cocTaBiser 0,83 r Ha KT Macchl Tena.

Taoauna 15

OnTumManabHOe COOTHOIIIEHHE JoJjen MAaKpPOHYTPUEHTOB B KaﬂopHﬁHOCTH paluvoHa NJsl KEHIITUH

27.10.20211 Cuctrema TAPAHT 31/57



Meronndeckue pekomeHaamuu MP 2.3.1.0253-21 "HopMbl GU3HOIOTHYECKHX TIOTPEOHOCTEH B JHEPTHH U MUIIEBHIX BEIIESCTBAX JUISl PA3JIMYHBIX TPYIIIN HACEIeHHUS POCCUIICKOM. ..

ITokazarenu (B ['pynmna ¢usnueckoil akTHBHOCTH

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**

Bospacr, ner 18-29 | 30-44 | 45-64 | 18-29 | 30-44 | 45-64 | 18-29 | 30-44 | 45-64 | 18-29 | 30-44 | 45-64 | 65-74 | crapuie
75

DHeprusi, KKar™ 1900 1800 1700 2200 2100 1950 2600 2500 2300 3000 2850 2700 1900 1800
benok, % ot 14 14 14 13 13 13 12,5 12,5 12,5 12 12 12 14 14
KKaH***
Kupsi, % oT KKanx 30 30 30 30 30 30 30 30 30 30 30 30 30 30
HXK, % ot xxan 10
MHXK, % ot Kkan 10
ITHXXK, % ot kkan 6-10
Owmera-6, % ot KKan 5-8
Owmera-3, % oT KKan 1-2
Vraeomasl, % ot 56 56 56 57 57 57 57,5 57,5 57,5 58 58 58 56 56
KKaJT
JloGaBeHHBIE <10
caxapa, % OT KKaJ

IIpumeyanue:

* Jlns nun, pabotarommx B ycioBusix Kpaiinero CeBepa, sHeprorpaThl yBeTHUHUBarOTCS Ha 15% 1 mpomopIimoHaibHO BO3pPACTAIOT MOTPEOHOCTH B
Oenkax, )KUpax U yriieBojax.
** XKenaemast puznueckast akTUBHOCTb.
*%% Jlnst obecniedeHHsT a30THCTOTO PABHOBECHS MHHHMAIbHAs MOTPEOHOCTh B O€lke, aMHHOKHCIIOTHBIA CKOpP KOTOPOTO C yYYETOM YCBOSIEMOCTH
cootBercTByeT 1,0, coctaBnsier 0,83 r Ha KT Macchl Tena.
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Taoauna 16
HopmMmbl ¢pu3HoI0rnyecKux norpedHocTeii B BUTAMMHAX /IS JKeH IIUH
[Tokasarenu (B CyTKH) Crapuue 18 ser

Buramun C, mr 100

B 1,5
B 1 2

FITAMHE L T 0,6 Mr/1000 KKax

B 1,8

B 2 :
VITAMHE -, T 0,75 Mr/1000 kKan
Buramun B , MT’ 2,0
Huanun, Mr Huall. 5KB. 20
8 Mr Huair. 3xB./1000 kkan
Buramun B , MKT 3,0
®doJ1aTel, MKT 400
ITanTOoTEHOBAS KHUCIOTA, MI' 5,0
buoruH, MKr 50
ButamuH A, MKT peT. JKB. 800
bera-kapotuH, mr 5,0
Butamun E (o~ roxodpepoa ) , MT" TOK. JKB. 15
Buramuu D, Mxr 15%
Buramun K, Mkr 120
I[pumeuanue: * J{ns qur crapuie 65 et - 20 MKT.
Taoauua 17

Hopmbl ¢pu3uoornyecKux noTpedHoOCTeil B MUHEPAJIbHBIX BellleCTBAX /1JIs1 KEHIIMH

ITokazarenu (B CyTKH) Crapiue 18 ner

Kanpnuii, Mr 1 000*
docdop, mr 700
Marsui, Mr 420
Kamuii, mr 3500
Hatpuii, mr 1 300
Xnopuasl, MT 2300
Kemezo, mr 18
Hunk, mMr 12
Yo, MKT 150
Menp, Mr 1,0
Maprasen, Mmr 2,0
MonubaeH, MKT 70
CeneH, MKT 55
XpoM, MKT 40

Ipumeuanue: * Jns o crapie 65 ner - 1200 mr.
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Tadauuna 18
AJleKBaTHBIE€ YPOBHH NMOTpPedIeHNs] MUHEPATbHBIX BElIEeCTB /1JIs1 KeHIIUH
ITokazaTenu (B CyTKH) Crapme 18 ser
KobanbT, MKT 10
dTop, Mr 4.0
Kpemuuii, mr 30
Banangwuii, Mkr 15
Tadauua 19

IloTpeOHOCTH B SHEPTrUM U MUIIEBBIX BEMIECTBAX JJIsl JKEHIIIUH B NepHox O0epeMeHHOCTH U
KOpPMJIEHUs pedeHKa

IToka3zarenu (B CyTKH) bepemenHbIe Kopwmsmiue
1 Tpumectp ‘ 2 TpuMecTp ‘ 3 TpumecTp 1-6 mec. ‘ 7-12 mec.
DHeprust U MaKpOHYTPUEHTHI
Benku, % OT KKa 12 | 1215 [ 12-15 12-15 | 12-15
XKupsl, % ot kkan 30-33 30-33
VraeBoasl, % OT KKail 55-58 55-58

I[OHOJ'IHI/ITCJ'IBHBIG HOTpe6HOCTI/I B ODHCPIUH U MHUIICBLIX BCIICCTBAX

OHeprus, KKkal - 250 350 500 450
benoxk, r - 10 30 40 30
Kup, r - 10 12 15
YraeBonpl, T - 30 50
JAT'K, mr 200 200
Tadauua 20

HOTpEﬁHOCTI/I B BUTAMUHAX U MUHECPAJBbHBIX BeIlIECTBAX KCHIIUH B MEPUO/ 6epeMeHHOCTI/I Hu

KOPMJICHUS pedeHKa

[Tokazaremnu (B CyTKH) bepemennbie Kopwmsimme
1 Tpumectp | 2 Tpumectp | 3 TpuMecTp 1-6 mec. 7-12 mec.

Buramun C, mr 110 110 110 130 130

B 1,5 1,7 1,7 1,8 1,8
Buramuua 1!, mr

B 1,8 2,0 2,0 2,1 2,1
Buramun 2, Mr

B 2,0 2,3 2,3 2,5 2,5
Butamun 6 , Mr
Huanys, Mr Huair. 5KB. 20 20 20 20 20
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B B, 3,0 3,5 3,5 3,5 3,5
UTaMUH , MKT

®donar, MKT 600 600 600 500 500
IlarTOTEHOBAS KHCIOTA, MT 5,0 6,0 6,0 7,0 7,0
buotun, MKT 50 50 50 50 50
ButamMuH A, MKT peT. 9KB. 800 900 900 1200 1200
bera-kapoTun, Mr 5,0 5,0 5,0 5,0 5,0
Burtamun E (a—mKQ(I)epon) ’ 15 17 17 19 19
MT TOK. JKB.

Buramun D, Mkr 15 15 15 15 15
Buramun K, Mxr 120 120 120 120 120
Kanpmuii, mr 1000 1300 1300 1400 1400
dochop, mr 700 900 900 900 900
Maruwmii, Mmr 420 450 450 450 450
Kamnnii, mr 2500 2500 2500 2500 2500
Harpwuii, mr 1300 1300 1300 1300 1300
XJopuapl, M 2300 2300 2300 2300 2300
Kemeso, mr 18 33 33 18 18
L{uHK, Mr 12 15 15 15 15
Vox, Mkr 150 220 220 290 290
Menp, Mr 1,0 1,0 1,0 1,0 1,0
MoimbaeH, MKT 70 70 70 70 70
Mapranen, mr 2,0 2,0 2,0 2,0 2,0
Cenel, MKT 55 55 55 55 55
XpoMm, MKI 50 50 50 50 50
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5.3. Hopmbl ¢pu3no10rudyecKux noTpedHOCTe B JHEPIrud M NUIIEBbIX BellecTBAX IJIs JeTel

Taoauma 21

Hopwmbl ¢pu3noornyeckux noTpedHoOCcTell B JHEPTruM U NUILEBbIX BellleCTBAX, BATAMMHAX U MIUHEPAJbHBIX BellleCTBAaX

N [Toxazarenu (B CyTKH) BospacTHble rpynmnbl
0-3 mec. 4-6 mec. 7-11 mec. 1-2T. 3-6 ner 7-10 ner 11-14 ner*** 15-17 mer***
MaJIbud | JICBOY | FOHOIIM | JIEBYIIKH
KU KU
DHeprus 1 MUIIEBbIC BEIICCTBA
1 | DHeprus, Kkai 115%* 115% 110* 1300 1800 2 100 2500 | 2300 | 2900 2 500
2 | benok, r - - - 39 54 63 75 69 87 75
B T.4. ’KMBOTHBIH (%) - - - 70 65 60
** r/Kr Macchl Tela 2,2 2,6 2.9 - - - - - - -
3 | Xupsl, T 6,5% 6* 5,5% 44 60 70 83 77 97 83
JI'K, mr 100 -
JAT'K+OTIK, mr - 250
X0JIeCTEpUH, MT' - - - <300
4 | VYraesomsl, T 13* 13* 13% 188 261 305 363 | 334 421 | 363
ITnmeBple BOIOKHA, T - - - 10 12 16 20 22
5 BuramuHbl
Butamun C, mr 30 35 40 45 50 60 70 \ 60 90 70
B B, 0,3 0,4 0,5 0,8 0,9 1,1 1,3 1,5 1,3
UTaMUH , MT'
B 0,4 0,5 0,6 0,9 1,0 1,2 1,5 1,8 1,5
Buramun 2, mMr
B 0,4 0,5 0,6 0,9 1,2 1,5 1,7 1,6 2,0 1,6
Buramun 6, Mr
Huamua, Mr HraIl. 5KB. 5,0 6,0 7,0 8,0 11,0 15,0 18,0 20,0 18,00
B B,, 0,3 0,4 0,5 0,7 1,5 2,0 3,0
WTaMUH , MKT
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donaTel, MKT 50 60 100 200 300-350 400

IlaHTOTEHOBAS KHCIOTA, 1,0 1,5 2,0 2,5 3,0 35 5,0 4,0

MI

buotun, MKT 10 10 15 20 25 50

Butamun A, MKT per. 400 450 500 700 1 000 800 1 000 800

JKB.

Burtamuu E 4,0 4,0 7,0 10,0 12,0 15,0

(a—ToKoq)epon) . Mr 3,0

TOK. 9KB.

Buramuu D, Mxr 10,0 15

Butamus K, Mkr 30 30 | 55 | 60 | 80 | 70 | 120 [ 100
6 MuHepanbHbIe BEIECTBA

Kanpiumii, Mr 400 500 600 800 900 1100 1200

dochop, mr 300 400 500 600 700 800 900 900

Maruuii, Mmr 55 60 70 80 200 250 300 400

Kammii, mr - - - 1000 1500 2000 2500 3200

Harpuit, mr 200 280 350 500 700 1 000 1100 1300

Xnopugpl, MT 300 450 550 800 1100 1700 1 900 2300

Keneso, Mr 4,0 7,0 10,0 10,0 12,0 | 15,0 | 18,0

uak, Mr 3,0 4,0 5,0 \ 8,0 10,0 12,0

Vo, MKT 70 90 130 150

Menpb, M 0,5 0,5 0,6 0,7 0,8 1,0

Maprasei, Mmr - 0,02-0,5 0,5 1,0 1,5 2,0 3,0

MonubaeH, MKT - 10 15 20 30 45 65

CeneH, MKT 10 15 20 30 40 50

Xpom, MKT - - - 11 15 25 35

dtop, Mr** - - 0,4 0,6 09 [ 10| 14 1,5 2,2 2,3 2,8 3,2

) [ (W) | () | ()
IIpumeuyanue:

* TlorpeOGHOCTH JIJIs1 IETEH MEePBOTO TOJa KU3HU, HAXOAIIUXCSI HA HCKYCCTBEHHOM BCKapMJIMBAHHUH, B DHEPTUHU, OENKaX, )KUpax, YIJIeBOIaX JIaHbI B
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I'/KT MaccCHI TEJA;

** AZICKBaTHBIN YPOBEHb IMOTPEOJICHUS.

*#% Tlpu opraHu3aIyl MATAHUS B OPTaHU30BAHHBIX JIETCKUX KOJUIEKTHBAX MOTPEOHOCTH ACTEW CTApIINX BO3PACTHBIX TPYII B SHEPTUU M MUIICBBIX
BEIIECTBAaX, UMEIOIIHE JICJICHHUE 10 MTOJIOBOMY IPU3HAKY, CIIEYET PACCUUTHIBATH 110 OOJIBIIEMY 3HAYCHUIO.

Tabumna 22
OnTumalibHOe COOTHOLIEHHE 10/ MAKPOHYTPHEHTOB B KAJIOPHITHOCTH PaliMoHa /sl 1eTei
IToka3zarenu (B CyTKH) BospacTtHble rpynmnbl
0-3 mec. | 4-6 mec. 7-11 1-2r. 3-6 ner | 7-10 ner 11-14 ner 15-17 ner
Mec. MaQJIbYMK | JIEBOYKHU | FOHOUIM | JEBYIIKH
U
DHeprus ¥ MUIIEBbIe BENIECTBA

1 | DHeprus, KKan 115* 115* 110* 1300 | 1800 | 2100 | 2500 [ 2300 | 2900 | 2500
2 | benok, % ot kkan - - 10-15 12-15
3 | Kupsl, % oT KKan - - - 30-40 25-35

ITHXXK, % ot kkan - - - 5-10 6-10

Owmera-6, % ot KKan - - - 4-9 5-8

Owmera-3, % oT KKan - - - 0,8-1 1-2
4 VYrnesoanl, % OT KKaj - - - 55-60

B T.4. caxapa, % OT KKajl - - - <10

HpnMeanne: * HOTpe6HOCTI/I JUIsL AeTei NEpBOTO I'oga ’)KU3HU B DHCPIUH, KUpPAX, YIITICBOJAX JaHbI B /KT Macchl Telia.
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5.4. AnekBaTHbIe YPOBHH MOTPeOIeHNsI MUHOPHBIX OMOJOTMYeCKH AKTUBHBIX BELIECTB MUIIHA

Taoauua 23

AJleKBaTHBbIE YPOBHM IIOTpeﬁ.HeHI/IH MHUHOPHBIX 0MO0JIOTHYECKH AKTHBHBIX BellleCTB MUIIH JJISA

B3POCJIbIX
[IumeBrle BemecTBa AJIEKBaTHBIN YPOBEHb
noTpeOIeHUs IS
B3pOCIIBIX, MI/CYTKH
BuramuHonoo0HbIe coeIMHEHMS
MuoHO3UT (MHO3UT) 500
L-Kapuutun 300
Kosnzum Q10 (yOuxuHoH) 30
Jlunoesas kucnora 30
MeTuaMeTHOHUHCYTb(QOHUI 200
OpotoBas Kuciora 300
IlapaamnHOO€H301HAas KUCI0Ta 100
XonuH 500
NunonpHbIE COETUHEHUS
Wunon-3-kapbunon 50
deHonpHBIE COETUHECHUS
DeHONbHBIE KUCITOTBI
I'napokcubeH30iHbIe KMCIO0THI (TaJlJIoBasi, 3JU1aroBas 1 ap.) 50
I'iipokcUKOpUYHBIE KUCIOTHI (XJIOPOT€HOBBIE, (hepyroBas, UKOpHUEBas, 200
KadrapoBas U ap.)
dnaBoHOU LI
®1aBOHOJIBI (KBEPLETHH, KEMIIPEPOII, MUPULIETHH, U30PAMHETHH U UX 30
TJIMKO3U/IbI B IIepecyeTe Ha arJiuKOH)
®naBaHOHBI (TeCEPETHH, HAPUHTEHUH, SIPUOJAUKTHON U UX TJIIMKO3U/IbI B 30
nepecyeTe Ha arjiuKoH)
®naBaH-3-0J1b (ANUTAJUIOKATEXUH, SITUKATEXHH, KATEXUH U UX TaJIjaThl) 200
@J1aBOHBI (alUI€HUH, JIFOTEOJIMH U UX TJIMKO3U/IbI B IEPECUETE HA 10
arJINKOH)
AHTOIMaHWUHBI (MVIMKO3U/1bl IMAaHUMHA, MAJIbBUANHA, IEIAPTOHUANHA, 50
nenbOUHUIMHA, TETYHUIMHA)
N3o¢naBoHOUABI (TEHUCTEHH, ITMIUTEHH, JaiI3eMH U UX TIIMKO3UIBI B 2
MepecyeTe Ha arJIMKOH )
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[TonumepHbie GEeHOTbHBIE COSTUHEHUS

KonneHcupoBanHble TAaHUHBI (TPOAHTOIMAHUTUHBI ) 200

I'uiponuzyemble TaHUHBI (FaJIJI0- ¥ 3JUIArOTAHUHBI) 200
Crtunp6eHbl

Peceparpou, nukeaTaHHOJ, BAHU(EPUH U UX TIUKO3UIbI B IIepecyeTe Ha 2

arJvKoH

bronornyecku akTHBHEIC BCIIIECCTBA JII/IHI/I[IHOﬁ IIpUpPOabL

B —cuTtocTepuH 100
CrurmacrepuH 100
B —curoctepos—D —rmko3u 100

[[pyme OMOJIOTUYECKH aKTUBHEIE BCIICCTBA

Kapno3un 200
I'moko3amuH cynbdar 700

Taoauua 24

AJleKBaTHbI€ YPOBHH NMOTped/ieHHs OMO0JIOrHYeCKH AKTHBHBIX BellleCTB MUY /IS JeTeil

[Toka3zarenn Benmumnbl moTpeOieHus B 3aBUCUMOCTH OT BO3pacTa JIeTei,
MTI/CyTKH
0-12 mec. 1-3 rona 4-6 ner 7-18 net

MuoHO3UT (MHO3UT) 30-40 50-60 80-100 200-500
L-Kapuutun 10-15 30-50 60-90 100-300
XonuH 50-70 70-90 100-200 200-500
®dnaBoHOM B (32 cUET PPYKTOB U - - - 150-250
OBOIIICH)
B T.4. (prraBaH-3-0J10B - - - 50-100
(KaTeXHHOB)

VI. Mukpo06nom KMIIEYHHKA U IYTH €ro MOJAePKaHUus ¢ IOMOIIbIO AJJMMEHTAPHBIX (aKTOpPoOB

MukpoOuom uyenoBeka MW ero Haubojiee MHOTOYHMCIIEHHAs COCTaBJISIONIAsi, acCOLMMPOBAHHAS C
KUIIEYHUKOM,  SIBIISIETCS  TOCTOSHHO  JICHCTBYIOMIEH  CIIOKHOOPTAHWU30BAaHHOW  DYKOCHUCTEMOM,
OTIpeIEeTIIONEe MHOXKECTBO (DYHKIHMI opraHu3Ma-xo3suHa. CocTaB MUKpOOMOMa, B3aMMOJICHCTBHE €T0
NpeCTaBUTENIed C aHATOMUYECKUMHU CTPYKTypaMU CIM3UCTOW W METAOONUTHBIM Iyl B TMPOCBETE
KHILEYHHUKA OIMPEEIAIOTCS COCTOSHUEM UMMYHHUTETA U MOTPEOHOCTSAMU YelIOBEKa B MUILEBHIX BEIIECTBAX
B PA3JIMYHBIC MCPHUOABLI KXU3HU - OT POKIACHUA O CTAPOCTH. Kurieunsiii romeocras MNOAACPIKUBACTCSA
MOCTYIJICHUEM  OMNpEeACIEHHOr0 Habopa HYTPUEHTOB, CIHOCOOCTBYIOIIMX OT- OOpy TeX BHJIOB
MHUKPOOPTaHU3MOB, KOTOpPbIE 00Ja/1al0T TeHETUYECKONW CIIOCOOHOCTHIO K METabOIM3aIMi ATHX BEIIECTB,
BBDKHMBAIOT M paloTaioT B co3fatomieiics cpene. B cBoio ouepenp, Ouonormueckass aKTUBHOCTb U
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COOTHOLLIEHUE NPOAYLUPYEMBIX MUKPOOPTaHHW3MAMHU META0OJUTOB 3aBUCAT OT KayecTBa M KOJIMYECTBA
HYTPUEHTOB IIPU UX MOCTYIJICHUH C MULICH.

Kumieunslii MUKpOOMOM HPUHUMAET y4acTHUE B PETYISIUH UMMYHUTETa, 00ECIICUMBACT 3aILUTY
X035lIMHAa OT HH(pEeKUui, NOJAEp)KUBAeT HSHEPreTUYEeCKUi rOoMeocTa3 M aJalTalMOHHBIM IOTEHLIHAT
opranuzMa. PaBHOBecHe M ajieKBaTHas AKTUBHOCTh JTOH MHKpPOOHOW 3SKOCHCTEMBI CIIOCOOCTBYIOT
COXPAHEHHIO IIOCTOSIHCTBA BHYTPEHHEH Cpelbl OpraHM3Ma M OTCYTCTBHMIO INATOJOTMYECKUX M3MEHEHUH
[54-55].

Ha ¢one HeonTUManbHOro NUTaHUSI B MUKPOOHMOME BO3HUKAIOT JUCOMOTUYECKUE CIBUTH, KOTOPbIE
0e3 CBOEBPEMEHHOW KOPPEKLUH MOTYT CHOCOOCTBOBATH XPOHM3ALMHU MHUIIEBAPUTEIBHBIX PAaCCTPOMCTB,
MaJibabcopOIMK, HAapyIIEHUSM MHHEPAJIbHOIO, OEJIKOBOIO U KMPOBOr0 OOMEHa, B TOM YHCIE 3a CYET
WU3MEHEHUH BCAChIBaHUS U YCBOCHUS PsAJIa SCCECHIMAIBHBIX HYTPUEHTOB, TAKUX KaK KaJIbLIUNA, BUTaMUH D,
MOTEeph O€IKa U He3aMEHUMBIX aMUHOKHCIIOT [56-58].

Baxneiimyro 11 opraHu3Ma pojib UIPAIOT PETYNATOpbl MeTaboiu3Ma - KOPOTKOLIEIIOYEUYHbIE
xupHble kucaoTsl (KLDKK), nMMyHHBIE 1 HellpoHaibHbIE 3()PEKTOPBI, CUHTE3UPYyEMble MUKPOOHOTOH B
IIpoliecce MUILEBAPEHNS U YCBOCHUS MUY,

CripaBoyHast nHGopManus 00 OCHOBHBIX TAKCOHOMHUYECKUX U (DYHKIIMOHAIBHBIX XapaKTePUCTUKAX
KHILIEYHOI0 MUKpOOMOMa IIpUBE/IEHA B IIpuIiokeHnu 4 K HacTosiiuM MP.

6.1. CocTaB KNIIEYHOT0 MUKPOOHOMA B3POCJIbIX JIIOAeH

6.1.1. OcHOBHbIE IPU3HAKU, XaPAKTEPU3YIOIINE HOPMAIbHBI MUKPOOHOM:

- HEMPOHUIIAEMOCTh KHUIIEYHOro Oapbepa, OTCYTCTBHE TPAHCIOKAIMM MAaTOTCHOB, aHTUIECHOB U
SHJOTOKCHHA;

- OTCYTCTBUE CHCTEMHOIO BOCIAJEHHUS U IOBBIIIEHHOTO cOopa M Mepedayd 3Hepruu Quopoi
XO35IUHY;

- YCTOMYMBBIN aHTAarOHU3M 3aIUTHON MUKPOQIIOPHI MPOTHB KUILIEUYHBIX TATOT€HOB;

- ¢opmupoBanue anekBatHoro mpodwist u ypoBHer KI[KK, oOecrieumBarommx SHEPrHIO IS
KOJIOHOIIUTOB, Tepeiady CHTHAJIOB Ha MNepudepuro pelentopaM OpraHoB M CHUCTEM JUIs KOHTPOJIS
IPOTEKaHUs JIUIOreHe3a U INIFOKOHEOTeHe3a, MHAYKIIMY HMMYHOILIMTOB U UIMMYHHBIX O€JIKOB;

- yyacTue B MeTab0IM3Me MaKpOHYTPUEHTOB U KOHTAMHUHAHTOB MUIIIH.

6.1.2. KauecTBEeHHO-KOJMYECTBEHHBIE TOKA3aTEIN HOPMAIBHOI'O KUILIEYHOTO MUKPOOHOMA.

KpurepreM OleHKH KUIIEYHOH MHUKPOOMOTHI 3/J0POBBIX B3POCIBIX JIOAEH B Bo3pacTe oT 19 g0 65
net ¢ HopManbHbIM UMT, notpebastonmx cOanaHCHpOBaHHbBIE IO SHEPTETUYECKON U MUILEBOM LIEHHOCTU
palMoOHbl, aJEKBaTHbIE BO3PAaCTy M  DJHEProTparaM, SBISETCS KOMIUIEKC TaKCOHOMHUYECKUX,
MOMYJSIUOHHBIX, HWMMYHOMETA0OJUYECKUX XapaKTEPUCTHK MHUKPOOHOTO coobmiecTBa (Tadm. 25),
3HAUYEHMS KOTOPBIX OMpenensitoTes B Kaje [63, 64, 84, 93-103].

Taoauna 25

OcHoBHbIE KaYeCTBEHHO-KOJIHMYECTBEHHbIE MMOKA3aTeJIH KHIIIEeYHOI 0 MHKpOﬁI/IOMa B3pPOCJIBIX JIIOIleﬁ

N ‘ ITokasarenu ‘ 3Ha4yeHus

TakcoHoMHUUYECKHE U TOMYJIAIUOHHBIC XapaKTCPUCTUKHN

1 | MerareHoMHas XapakTepUCTUKA Hannune 7 ocHoBHBIX (punotunos Firmicutes, Bacteroidetes,
coo01iecTBa B paHre GprrymoB Actinobacteria, Proteobacteria, Verrucomicrobia,
(¢punoTumnos); Fusobacteria, Euryarchaeota (Methanobacteraeota)
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cootnomenue B JIHK, Cootnomenue Bacteroidetes : Firmicutes (uaaexc B/ F) -
BBIJICJIEHHOW U3 COAEPKUMOTO 1,7-6,0

KHUIIEYHUKA, %0
2 | Hanuame B cocTaBe MUKPOOHOTHI Ponwr u Buabl Bifidobacteria, Atopobium, Lactobacillus,

MPEJICTAaBUTENICH OCHOBHOTO Bacteroides spp., B T.4. B. fragilis, Bacteroides

MHUKpOOHOMa (TaKCOHOB B paHTe thetaiotaomicron, Parabacteroides, Prevotella, Alistipes spp.,
pona u Buaa, % M IuanazoH Faecalibacterium prausnitzii, Blautis, Dorea, Ruminococcus,
conepxanus, lg KOE/T xana) Roseburia, Coprococcus, Clostridium spp. (kpome C.

perfringens, C. botulinum), Lachnobacterium, Anaerostipes,
Enterococcus, Escherichia coli, Akkermansia spp.,
Methanobrevibacter smithii)

cootHomenue B JJHK, Cootnomenue BunoB Bacteroides fragilis : Faecalibacterium
BBIJICIIEHHOW U3 COAEPKUMOTO prausnitzii - me 6oxee 1,3
kuireyHuka (naaekc Bfr / Fprau)

3 | Berpeuaemocth He oymKHBI IPUCYTCTBOBATD:
YCIIOBHO-TIATOTCHHBIX U C. difficile, Salmonella spp., Shigella spp., Klebsiella spp.,
MaTOT€HHBIX MUKPOOPIaHU3MOB Pseudomonadaceae, Staphylococcus aureus, Bacillus cereus,
(% u muana3oH coxepkaHwus, lg Campylobacter coli & jejuni & lari, Helicobacter pylori,
KOE/r xana) Listeria monocytogenes;

MoryT BBIIACISATHCSI TPAH3UTOPHO:
Fusobacterium spp., Candida spp., B konudectse He Ooee 4
4 YpoBeHb & —pa3HooOpaszus Wunexce [ueny - 6onee 0,4

(4ucio BUAOB KUILIEYHON
MUKPOOUOTHI MHIMBH/IA)

ITokazaTenu akTUBHOCTH 3alllUTHBIX U q)aKy.]IBTaTI/IBHLIX HOHy.]'ISII_[I/Iﬁ (MapKepBI aHTaFOHI/ISMa)

5 | KucnorooOpazoBanue y He 6omnee 4,5
oudunodbaxtepuii (en. pH B cpene
KYJIbTUBAPOBAHUS IIEPBOI

TeHepalun)

6 | 'eMonuTH4eckas akTHBHOCTh Uucno KOE ¢ npusznakaMu remMosid3a 3puTPOIMTOB B Cpefie
a’pOOHBIX U aHAIPOOHBIX KyJIbTUBUpPOBaHUA - MeHee 10% ot ol1iero koimyecTBa
MUKpPOOPraHu3MoB, %o KOE/r xana

NmMmyHOMOTHYECKHE N META0OINYECKHE XapaKTePUCTUKH KOTPOopUiIbTpaTa

7 | Conepxanne KIDKK, B Tom uncie MMons/m, = cootHomenue A : I1: b
anietara (A), mpormonara (I1), 50-150 3:1:1
Oyrupara (b)

8 | KOHIIEHTpaIusl aMMHaKa
(exanbHble aMUHOKHUCIIOTHI U UX B —acnap TWITIHMIIH 0
MPOU3BOIHBIE, YACTOTA Y — AMHHOYKCYCHasl 0
obHapyxenus, %, He Ooyee B —acmapTHLI3HH 0-10

B —aynaHuH 0-5
5-aMMHOBaJIEpUAHOBAs 0-10
Y —aMHUHOHU30MaCIIsTHAS 0-10

9 | Konuentpanus cekperopuoro IgA, | B npenemnax 0-50

Mr/11
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CymMmapHas aHTHIM30LUMHAsST, aHTHUMMYHOTJIOO yTUHOBAs M aHTUMHTEP()EPOHOBAsI aKTUBHOCTH
(MHIIeKC MHTHOMPOBAHUS TECT-KYJIBTYP, YaCTOTa OOHApYXeHus, %)

KucnorHocTs coaep:xumoro or 7,0 mo 7,5

TOJICTOM KHIIIKH, €. pH

—_— = =

6.2. Bo3spacTHble oco6eHHOCTH GOPMHPOBAHNMS KHIIEYHOT0 MUKpOOHOMAa

[TonnepkaHue ONTUMAIBHOTO COCTaBa M (PYHKIIMOHAIBHON aKTUBHOCTHU KHUIIEYHOTO MHUKPOOHOMA
uMeeT Hambosiee Ba)KHOE 3HAUYEHHE B KPUTUYECKHE MEPHOABI OHTOTeHE3a (HOBOPOXKIEHHOCTb, pAaHHHUN
BO3pacT, MyOepTaTHbIN nepruoj, 0epeMeHHOCTh Y KEHILWH, CTAPEHUE) U IIPU CTPECCOBBIX BO3JCHCTBUSIX Ha
Opranm3M BO H30ckaHue (GOpPMHUPOBAHUS B MUKPOOMOME HEIMPABWIBHBIX T'€HHBIX COOTHOIICHHHA M UX
3aKperyieHUs B MMMYHHOM U MeTaboandeckoM ¢eHoTure xo3suHa [55, 85, 104]. Kumeynas mukpoOuoTa
B IPOLIECCE KU3HEACSITEIbHOCTH YEJIOBEKA IMPOXOJUT HECKOJBKO 3TAIOB, KAXKIBIA U3 KOTOPBIX CBA3aH CO
cMeHOU XapakTepa nuTaHusi. OHa TPOSBISAETCS CENeKIHMeW MOMYNAlIMA C HOBHIMH METa0OIUYeCKUMU
cBoiictBamu, uzMeHenneM npoduieit KIDKK n 6uopaznoobdbpaszusi.

6.2.1. Kumeunslif MUKpOOHOM JIeTell paHHETO BO3pacTa XxapakTepusyeTcs npeobnaganueM puiayma

aKTI/IHO6aKTepI/II7I U HHU3KHUM a_paBH006pa3HeM HHU3KOH aKTHBHOCTBIO MI/IKpO6HI>IX OH3UMOB,

CBSI3aHHOU C 9TUM HEIOCTATOYHOH (hepMeHTaInel CI0XKHBIX YIIIeBOAOB, O0jee HU3KOM 10 CPAaBHEHUIO CO
B3pocnbiMu  KoHleHTpauueid KI[DKK Oytupara u mpomnuoHara, a TakKe HE3pPEeIOCThIO JIOKaJbHOTO
KHIIIEYHOTO UMMYHHUTETA.

®dakTopaMu, HEraTUBHO BIUSIOIIUMHU HA CTAHOBJICHUE KUIIEYHOW MUKPOOHOTHI B MEPHO] PAHHETO
OHTOTCHE3a, SBISIOTCS HEJIOHOIMIEHHOCTh, POXKJICHHUE KECapeBBIM CEUCHUEM, IOJBEPKEHHOCTH OCTPHIM
BUPYCHBIM M OaKkTepHalbHBIM HH(EKIusIM pecniupaTopHoro Tpakta u JXKT, HazHaueHHe aHTUOMOTHKOB,
HCKYCCTBEHHOE BCKAPMIIMBAHKE U HEAICKBATHBIA IPHKOPM.

VY nereif Ha MCKYCCTBEHHOM BCKApMIIMBAHHH, OCOOCHHO Yy POXKIEHHBIX KECApPEBBIM CEUYCHUEM,
dbopmupyetcs mpeobnamganue GUpMUKYTOB Haja Oaktepouneramu (uHaekca F/B), cHmkaercs BumoBoe
pazHooOpazue Oudugobakrepuii ¢ gomuHupoBanueMm B. adolescentis (BclmeacTBue OTCYTCTBUS
CCJICKTHBHOTO JABJICHHUS MPEOMOTHYECKUX KOMIIOHEHTOB T'PYJIHOTO MOJIOKA, OPUEHTHPOBAHHBIX Ha B.

longum ssp. infantis > B. bifidum ~~ B. breve), camxkaercs yposerb KIDKK amerara [105].

TeparneBTHYECKOEC TPUMEHEHHE aHTHOMOTHKOB Y MIIAJICHIICB W IMOTPEOJICHHE UX B MaJIBIX J103aX C
KOHTAaMHUHHPOBAHHOW THINIEH SBISETCS JETEPMUHAHTOM OTCPOUEHHBIX META0OIMYECKUX MAaTONOTHH.
UYepes paa MUKpOOHO-3aBUCUMBIX 3(()EKTOB popMUpyeTCsl CTOMKHI 00€30reHHbI (PEHOTUIT MUKPOOHUOTHI
(m3menenne npoduis KIDKK u merabonnyeckoro CHrHasIiHra, MEPCUCTEHIIUS MPOBOCHATUTEIHHBIX
TaKCOHOB M TaKCOHOB, CIIOCOOHBIX K TIOBBIIICHHOMY COOpY JHEPTHH) W POCT >KHPOBOW TKaHHW. B
TAIBHEUIIIEM 3TO TaKXkKe YCHIMBAET aJTMMEHTApHOE OKHPEHUE, BBI3BAHHOE M30BITKOM KHUpPA U SHEPTUU B
panmone [106, 107].

OxkoHuarenbHOE (POPMHUPOBAHUE 3PENION MUKPOOUOTHI y JETeH 3aBepiuaeTcss K 5 rogam KU3HU, a
OCHOBHBIM (paKTOPOM, 3aJICPIKUBAIOIINM CO3PEBAHUE U JOCTI)KCHHE €0 CTa0MIBLHOTO OMOpa3sHOO0Opasus,
SIBJISIETCSI UCKYCCTBEHHOE BCKAPMITHBAHHE.

6.2.2. Y 310pOBBIX B3POCHBIX JIFOJEH COCTAaB KHUIIIEYHOTO MUKPOOHMOMA JOCTATOYHO CTAOWJICH U
MeHee TOJIBEPKEH DHJIOTEHHBIM BIMSHHAM, a 32 CUET BBICOKOTO OMOPa3HO0Opasusi CIOCOOEH K OBICTpOMY
BOCCTAHOBJICHHIO TP CTpeccaX M BO3JCHCTBUU HEOJAroNpHATHBIX (HAaKTOPOB OKPYXKAIOMICH CpeIbl.
Opnako moTrpebneHne HecOaTaHCHUPOBAHHBIX DPAIMOHOB MHUTAHMS, HEJOCTATOK IMHUIIEBBIX BOJOKOH,
JUTHTEIbHBIC MUIICBBIC MeDUIUTBI U PAI APYTUX (HDAKTOPOB CO3JAIOT PUCK PA3BUTHS JTUCOMOTHYICCKHX
HapyeHui [104].

6.2.3. Y moneii crapiie 65 net Ha (GoHe SHIOTEHHBIX (AKTOPOB, BIUSIIONIMX HA YCBOCHHE IHUIIN
(arpodpuueckue m3menenuss B JKKT, majgeHne akTHBHOCTU MUIICBAPUTENBHBIX (EPMEHTOB, aJCHTHSA),
MIPOUCXOAUT OOCAHCHUE M CHIDKCHHE CTaOMILHOCTH MHUKPOQIIOPHI, Tpoiudepalys yCIOBHO-TTATOTCHHBIX
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npoTeobaKkTepuii W TPOTEONUTOB, yObIBaHMe cooTHomeHus Firmicutes/Bacteriodetes, mpupoct
by300akTepuii, BEpPYKOMHUKpOOMA, WCTOHYAIOIIMX MYIMHOBBIM cjaol Ha ciaus3ucThix [ 108].
®opmupyrouuiicss AUcOM03 YBEIMYMBAET IPOHULIAEMOCTb KHIIEYHHUKA JJIs  JIMIONOJIMCAaXapuoB
KJIETOYHBIX CTEHOK rpamoTrpunareiabHbix Oakrepuil (JIIIC), uaMenser 10KanbHbI UMMYHUTET U CO3JAET
yCIIOBHSA, OJaronpusTHBIC Ui IEPMAaHEHTHOTO CHCTEMHOI'O BOCIAIMUTEIBHOTO OTBETA, PAa3BUTHS HA 3TOM
¢done cTapueckoil acTeHuu, BO3PACTHBIX U COMYTCTBYIOMIMX 3a00JIeBaHUM.

6.3. HYTI/I nmoaaepKaHusl KNIIEYHOI 0 MI/IKPOﬁI/IOMa C MIOMOIIBI0 AJTUMEHTAPHBIX (l)aKTopOB

[IpyHUMIIBI ¥ pEeKOMEHAyeMble NyTH MOJACpXKaHHUS KHUIIEYHOIO MHUKpOOMOMa B Mpoliecce
KU3HEJEATEIIbHOCTH BKIIFOYAIOT:

6.3.1. Y nerelt panHero Bo3pacra:

- MAKCUMAJIbHYIO TTOICPKKY TPYAHOTO BCKapMIIMBAHUS OT POXKACHUS 10 12 MecsIIeB;

- MIPU UCKYCCTBEHHOM BCKapMIIMBAHUU - MOTPEOJICHWE MAKCUMAJIbHO aJallTUPOBAHHBIX CMeECeid,
OTBCUAIONIUX KPUTEPHIO OM(DUIOTEHHOCTH TI0 OSIIKOBOMY, YIIICBOJJHOMY H JKHPOBOMY KOMITOHEHTAM.

6.3.2. Y nereit ctapuie 3 JIeT U B3pOCIbIX:

- JIONTOBPEMEHHOE TMOTpebJeHHe MNPOOMOTHKOB M NPEOMOTHKOB, TMPEUMYIIECTBEHHO
MYJIBTUKOMIOHEHTHBIX (MYJIbTHIITAMMOBBIX, CHHOMOTUYECKHUX);

- TIOCTOSIHHOE BKJIIOUEHHE B PAIMOHBI MHUIIEBBIX M OMOJOTUYECKH aKTHBHBIX BEIIECTB HAa OCHOBE
CMeCel pacTUTENbHBIX MOIHCAXapUI0B U IPEOMOTUKOB, SIBIAIOIIUXCS CyOCTpaTaMu A GOopMUpPOBaHUS U
oOecrieueHHsT TPABWIBHOTO TMPOQWIS DSHAOTCHHBIX METaOOJHMTOB-PETYJIATOPOB HMMYHUTETA U
metabomusma - KIDKK anerara, nponronata, 6yrupara;

- peryispHOe TOTpPeOJICHHE KHUCIOMOJIOYHBIX M CKBAIICHHBIX MPOJYKTOB - HWCTOYHUKOB
JOTIOTHUTEILHBIX AK30T€HHBIX (DEPMEHTOB (TalaKTO3U/a3, MENTHAA3), YACTUYHO pacIlerIEHHOTO Oenka u
JKUBBIX MHUKPOOPTaHU3MOB, B TOM YHCJIE€ TPOOMOTHYECKUX, KOHTAKTUPYIOMIUX C UMMYHHBIMH KJIETKAaMU
KHIIIEYHUKA;

- oOoramieHre palMoOHOB OHMOJIOTMYECKHM AaKTUBHBIMH  BEHIECTBAMU  (PUTOXUMHYECKOTO
npoucxoxaeHus (moaudeHonoB U 6uohIaBOHOUAOB), MPOSBISAIONINX PETYIUPYIOIIEe ACHCTBUE HA COCTAB
MHUKPOOHOTHI ¥ YKPETUIAIOIINX [IETOCTHOCTD AMUTETHAIBHOTO Oaphepa KUIICUHHKA.

6.3.3. Jlnga TOXWIBIX JIOJIed PEKOMEHAYETCs eXKeIHEBHOE MOTpedsieHne HemepeBapuBaeMbIX
BOJIOKOH (KJE€TYaTKH, TEeMMIEIUIIONIO3bl) Uil NpopuiIakTUKU Jedunura OyTHpaT-NpoayLUpyroIen
MUKPOQIIOPHI B KHIIIEYHHUKE, a TAKXKE JUETOJIOTHYECKAsT KOPPEKIIHS BBISIBICHHBIX HAPYIICHUH 1 OCHOBHOM
NaTOJIOTHH.

IIpunoxenne 1
k MP 2.3.1.0253-21

Ouemca BEPOATHOCTHOI'O PUCKA HEAOCTATOYHOI'O HOTpeﬁ.ﬂeHl/lﬂ NIUIIEBbIX BEIIECCTB

[Tpu nMcnonab30BaHUM HOPM JJISl OLIEHKH pacyeToB MOTPEOJICHUs MUIIEBBIX BEIIECTB Ui JIETeH U
B3pOCJIBIX HEOOXOJMMO UMETh B BUAY CIIEYIOIIEe:

- BEJIMUMHBI JJIS IMILIEBBIX BEILIECTB, IIPEICTABICHHBIE B HOPMaX, HOCAT IPYNIIOBOM XapakTep, T.€.
UHAMBHUAYyallbHas moTpeOHocTh (mamee - MII) kaxmoro 4dyemoBeka OyneT HIKE BEJMYUHBI
¢du3noIorHUecKoi NoTpedHOCTH;

- mokazarenu MII B momymsiiuu Ji1sl MUIIEBBIX BEIIECTB MMEIOT HOPMAbHOE pacipesieiieHue, T.€.
notpeOHOCTH 95% momysauu HAaxoIATCd B TpeAerax IBYX CTaHIAPTHBIX OTKJIOHEHMH OT CpeaHei
BenMYMHBI moTpedbHoct (manee - CIT) (puc. 1.1);

- CII o3nauaer, uto oana nosnosuHa nonyisiuuu (50%) umeer UII nuxe CII, a apyras Beime CII.
®daktnueckoe mnotpedbsenne Ha ypoBHe CII Oymer CBHAETENHCTBOBATH O BEPOSTHOCTHOM PHCKE
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HegocTatoyHoro norpedienus y 50% nacenenus (puc. 1.1);

- okoJo0 2,5% nonynsuuu Oynyt umets UI1 Ha aBa ctanaapTHbIX oTKIOHeHUs (0Koyio 30%) Hibke
CIl. ®akTrueckoe MoTpedICHHE HAa 3TOM YpOBHE OyAeT JOCTaTOYHBIM TOJNBKO Uit 2,5% momymsiud, a
Uil TIoAaBismomed dvactu nomymsinuu  (moutu  98%) Takoil ypoBeHb mOTpebieHust Oyaer SBHO
HepocTaTouHbIM. [loTpebiieHne Ha 3TOM YpOBHE OyIeT CBHJETEIbCTBOBATH O BEPOSTHOCTHOM PHCKE
HEJ0CTAaTOYHOro noTpedienus y 98% nacenenus.

—p= MoTpeSHOCTE B MUILEEBRIX BSLEeCcTEaX

2,5% HaceneHWA 50% HaceneHwa 97,5% HaceneHWua

HYUCneHHOCTh nonynauuu

-2 SD +2 SD
il o
HuxHHe BEAMYMHEI CpegHue BenHYMHBI BepxHue BenWYMHLBI
noeTpebHoOCTH nerpebHoCTh noeTpebHoCTH

Puc. 1.1. Pactipegenenue Ml B IInieBLIX BElllecTBaX y HACEIICHUSA

IIpunoxenne 2
k MP 2.3.1.0253-21

KosgpuumnenTsl nepecuera 1jisi 3KBUBAJIEHTOB BUTAMUHOB

Buramun [Iu1eBbIe SKBUBAJICHTHI
HuxotunoBas kucnora | 1 Mr SKBUBaJI€HTOB HUKOTMHOBOM | 1 MI' HHKOTMHOBOM KUCIOTHI 60 Mr
kucnothl (NE) = Tpunrodaxa
dosnueBas KUCIOTA OKBHUBAJIECHTHI | MKT MUILIEBOU 1 MKT TiuTeBO (HOHMEBON KUCTOTHI
¢dommeBoit kucnotsl (DFE) = no6asienne 0,6 MKT (OIMEBOM

KHUCIIOTHI B THIILY WU TIPUEM BO BpeMsi
e1pl B KaduecTBe 100aBku mpuem 0,5
MKT (hOJIMEBOI KUCIOTHI B KAUECTBE
n00aBKH HATOIIAK

Buramuu A

1 MKT 3KBUBaJIEHTOB aKTUBHOCTH 1 MKT peTuHONa
perunona (RAE) = NJIN 12 mxr B —KapotiHa

24 MKT OIpyrux KapOTHHOMJIOB
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(npoBuTamuHa A)
1 MKT SKBHBaJICHTOB PETHHOJIA 1 MKT peTuHONA
(RE)= 6 Mxr B —KapoTuHa

12 MKT Apyrux KapOTHUHOUJIOB
(npoBuTamuHa A)
Buramun E 1 Mmr @~ Toxo(epona 1 mr RRR—a—ToK0depona

(d — o —ToKOdepoia )

IIpuniaoxenue 3
k MP 2.3.1.0253-21

3HepreTn'{ec1caﬂ HEHHOCTDb IMMUIIIEBbIX BECIICCTB

[TuieBoe BelecTBO OHepreTuyeckast
LIEHHOCTh, KKaJ/T
benkn 4,0
Kupsr 9,0
VYT11eBOIbI, B TOM YUCJIE MOHO- M THCAXAPUIBI 4,0
CyMMa MOHO- U IUCaxapuJI0B, ONlpeJieIeHHas SKCIIEPUMEHTAIbHO 3.8
CaxapocnupThl (KCUIIUT, COPOUT U Jp. 32 UCKIIOYEHUEM IPUTPUTA) 2,4%*
DpuUTpuUT 0
Kpaxmai, onpeeneHHslil SKCIIepUMEHTAIIBHO 4,1
ITuieBble BOJIOKHA 2
DTUIOBBIN cIUPT (ITAHONM) 7,0
MHoroaroMHble CIUPTHI (TJIMLEPHH) 2,4
OpraHuyeckue KUCIOTHI (Jpyrue) 3,0
YKcycHast Kuciora 3,5
SA6nouyHas kuciIoTa 2,4
MonouHast KHCJIOTa 3,6
JIMMOHHAas KUCIIOTa 2,5

IIpumeyanue:
* [To Tabmuam McCance and Widdowson. The Composition of Foods, 5 ed, appendix 4, 1994. P.
170.

IIpunoxenne 4
Kk MP 2.3.1.0253-21
(cpaBoOYHOe)

OcHOBHBIE TAKCOHOMUYECKHE H (PYHKIMOHAJIbHBbIC XapAKTEPUCTHKH KHIIEYHOr0 MUKpoOnoma

1. O0mue xapaKTepUCTUKH

Kumreunprii  MUKpOOMOM Ha MEXKWHIWBHAYAIPHOM W BHYTPUUHIWBHIYAIHPHOM  YPOBHSIX
XapaKTepU3yeTcs YPEe3BBIYAHBIM Pa3HOOOpa3reM M U3MEHYMBOCTBIO, B €r0 COCTaBe MPUCYTCTBYET OT
1000 mo 2000 OTE, k uwmciny KyJIbTHBUPYEMBIX BHAOB OTHOCHUTCS He Oonee 40%. OOmme s
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oonbmmHcTBa Jtoged OTE, koTopble BBISBISIIOT IMPAaKTUYECKH y BCEX TIPYII HaceleHUs (OCHOBHOM
MUKpOOHOM), mpeactaBieHbl 12-21 takconamu (okoio 160 BumoB). OcoOeHHOCTH W OMOpa3HOOOpa3ue
MHUKPOOHOTHI Ha yPOBHE MHIMBUAA, KaK IPABUJIO, SABIISIOTCS HEU3MEHHBIMU [ 64, 65].

CocTaB U COOTHOIIEHHE MHUKPOOHBIX MOMYJALUNA OCHOBHOTO MHUKPOOMOMA 3aBUCAT OT (haKTOPOB
nUTaHus M (QyHKIMOHANbHO-aHaToOMu4eckux xapakrepuctuk JXKT B pasnudnHble BO3pacTHbIE NEPUOJIBI
yenoBeka. KauecTBEHHBIM W KOJMYECTBEHHBIM COCTaB MHUKPO(MIOPH MOXKET H3MEHSTHhCS MHpU psilie
3a00JIeBaHNl, B TOM YHCJI€ CONPOBOKIAIOIIUXCSA AUapeei, Ipu JICUeHUH aHTUOMOTHKAMH, HAPYIICHUSIX
nuTaHus (HecOaTaHCUPOBAHHBIC JUETHI, TUIIEBHIC TCPUITUTHI).

B mukpoOuore kumeyHuka npeBamupyloT 4 OakrepuanbHbix ¢(uiayma - Firmicutes (F),
Bacteroidetes (B), Proteobacteria (P) u Actinobacteria (A); oHM cocrtaBusitor Oonee  95%
UICHTUPHUIMPOBAHHBIX TakcoHOB. @Dumymbl Fusobacteria, Verrucomicrobia, FEuryarchaeotae wu
Cyanobacteria sBJISIOTCS CyOJIOMHHAHTHBIMH W COCTaBJISIIOT He Oojyee 5% (tabu. 4.1). Jons apyrux
COO0ILIECTB, CIIOCOOHBIX OBITh KaKk CHUMOMOHTaMM, TaK M Iapa3uTaMH uYeloBeka (TpuObl, BHUPYCHI,
TeJIbMUHTBI, IPOCTENIINeE), HaxoauTcs Ha ypoBHe ~0,2% [66-68].

Taoauua 4.1

®uaymMbl B KHIIIEYHOM MUKPOOHOMe 310POBBIX B3pOCabIX Jroaei (% B o01eM myJie
HAeHTH(QUIMPOBAHHBIX TAKCOHOB)

[IpeBanupyronme pumymsr (cymmapuo ~95%) Cy6nomuHaHTHBIE (GHITYMBI (CyMMapHO 110 5%)

Dunym XapakTepucTuka Dunym XapakTeprucTHKa
Firmicutes I'pamnonoxxutensHbIe Verrucomicrobia MynuHaerpaaupyommue
(pupMHUKYTBI) OaKTepuH ¢ TOJICTOM (BeppykoMuKpoOua) aHa’poOHbIe OaKTepUH

KJICTOYHOM CTEHKOM,
oOpa3yromiue u He
oOpazyrommue crop (~52%)

Bacteroidetes I'pamoTpuLiaTeNIbHBIE Euryarchaeota MeraHorenssie,

(OakTepouieTh) HEeCcropooOpasyroume (3yapxeoTsl) BOJOPOYTUIN3UPYIOLIU
o0nuraTHbele aHaA3pPOOHbIE e OeccriopoBbIe apxen
Oakrepun (~23%)

Proteobacteria I'pamoTpunaTenbHbIe Fusobacteria I'pamoTpunaTenbHbie

(mpoteobakTepun) HECTIOPOOOpa3yrolre (py3obakTepun) nonuMopdHbie
a’poOHbIe, aHa’poOHbIe OaKTepUH

(bakyIpTaTUBHO-aHAYPOOH
bI€ U aHA’POOHBIE
OaxkTepuy ¢ BHEIIHEN
JITIC-membpanoii (~12%)

Actinobacteria I'pamnionoxxurenbHbIE Cyanobacteria OnHOKIIETOUHBIE
(akTHHOOAKTEPHH ) aHa’pOOHBIE U (uMaHo6axkTepun) CHHEe-3€eJIeHbIe
MHUKpPOa’popUIbHBIE BOJIOPOCIIU

Oaxtepun (~7-8%)

2. XapaKkTepuCcTHKA OCHOBHBIX (pMJIYMOB KMIIEYHOT0 MUKPOOHOMA

Firmicutes. B cocraB ¢huimyma BXOJAT MPEJACTABUTEIN POJIOB M BHJIOB C Pa3HBIM THUIIOM JBIXaHHS.
OcHoBubiMu ~ sBiIsIFOTCS  Eubacteria, Lactobacillus, Clostridium, Lachnobacterium, Roseburia,
Faecalibacteria, Blautia, Dorea, Bacillus, Mycoplasma, Streptococcus, Enterococcus, Leuconostoc,
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Staphylococcus spp. Haunbonee Baxnas (QyHKIHMS - MeTaOOMU3M CIIOKHBIX YIJIEBOJIOB, B TOM 4YHCIE
HEPaCTBOPHMBIX TOJIMCAXapUIOB, a TAK)XKE HE YTUIM3UPOBAaHHOTO B BepxHuX otaenax JKKT Oenka.

Bacteroidetes. IlpencraBnensl 4YeThipbMs Kiaccamu: Bacteroidia (Bacteroides, Prevotella,
Porphyromonas, Alistipes spp.), Flavobacteriia (Flavobacterium sp.), Cytophagia (Carnocytophaga,
Odoribacter), Sphingobacteriia (Sphingobacterium sp.), KOTOpbl€ Y4YacTBYIOT B JerpaJaluu
MOJICAaXapua0B, MeTa0OMU3Me JKEITYHBIX KHUCIOT, XOJHWHA, OEIKOB W aMHUHOKHCIOT, HPOAYLHUPYS
MeTaboauThI-MeauaTopsl [60, 69].

Actinobacteria. HaunbGonee pacrpocTpaHeHbI Bifidobacterium, Propionibacterium,
Corynebacterium, Frankia, Arthrobacter, Micrococcus, Mycobacterium, OoJbIIas 4YacTh KOTOPBIX -
CaxapoJINTUKH, CIOCOOHBIE THIPOJIM30BATh CIOXKHBIC YIJIEBOABI (BKJIIOYAs MYKOIOJIUCAXapU]),
o0pa3oBaTeny TITUKOKAINKCA - (PakTOpa KOJOHU3AIMOHHOW PE3UCTEHTHOCTH KUIIIEYHOM CIM3UCTOM [68].

Proteobacteria. Hapsiny ¢ cumMOMOHTaMHM B cOCTaB (uiiyMa BXOJISAT YCJIOBHO-TIATOTCHHBIC |
naToreHHble OAaKTepHH ¢ pasHbBIMH MOp(OPOpMaMU U THUIIAMHU MHUTAHHS (UCIIONB3YIONIHE KaK MPOCTHIC
(aMMOHUH, IIUTPATHI, MOHOCAXapa), TaK U CIIOKHBIC BEIIECTBA (AMUHOKHCIIOTHI, OCJIKH ), TETEPOrCHHBIC 110
JIBUTATENIbHOW aKTHBHOCTH, MPOAYIHUPYIOIIKME pa3HOOOpa3Hble MPOMEKYTOUHbIE MeTabonuThl. Ha
ocHoBanuu ananuza 16S pPHK nmporeobakTepun moapaznenstoT Ha 6 kinaccoB: Alpha-, Beta-, Gamma-,
Delta-, Epsilon- u Zeta. B xnmacc Alpha Bxonmsat BHIBI, CIIOCOOHBIC K CHUPTOBOMY OpokeHHIO, Beta -
HUTpUpUKATOpbl, Gamma - MeTaHOTpO(bl, a TaKKe 3HAYMUMbIC IS MHKPOOHMOTHI ceMeiicTBa
Enterobacteriaceae, Vibrionaceae, Pseudomonadaceae. K xmaccy Delta oTHOCSTCS Cynb(ar-penyKTopsHl,
aHadpoOHBIe JKene300akTepuu, K Epsilon - ucmosb3yromme cepy W BOJOPOJ B KavyeCTBE HCTOYHHKA
SHEPTUu Cynib(ocHpuILIbI, a Takke Bo30yauTenu uadeknuid C. jejuni u H. pylori [70].

Cy0OnoMuHaHTHBIC (puiIyMbl. BKIIIOYarOT B OCHOBHOM HEKYJIbTHBHPYEMBbIC I'PYIIIIbI OaKTEepHii, B
toMm umncie: Fusobacteria - mpeacrasiensl cemerictBamu Fusobacteriaceae u Leptotrichiaceae, 11 ponamu,
¢u3monoruueckas poyib KOTOPBIX O KOHIIA HE BBIACHEHa; Verrucomicrobia - 18 pomoB, B TOM uucie
Akkermansia (A.muciniphila) u Prosthecobacter sp., yTuau3upyronme pas3IdyHble caxapa |
rikonporeuas! (MyuH); Euryarchaeota - coctout u3 8 xinacco apxeil (rao0akTepuu, METaHOOAKTEPHI,
apxeorsio0bl, METAHOKOKKH, TEPMOKOKKH H JIp. SKCTpeMoQuiibl). [IpucyrcTBrue HEKyIbTHBHPYEMBIX apXe
- MIPOAYLIEHTOB MeTaHa, B TOM uucie poaa Methanobrevibacter (M. smithii), oGecrieunBaeT yTHIN3ALUIO
BOJZIOpO/Ia, OOpasyomierocss mpu Tuapoiuse yriaeroaoB; Cyanobacteria - OakTepuu, CHOCOOHBIE K
¢ukcanuu aTMOChEpHOro a3oTa, MPUCYTCTBYIOT B KHUIIEYHHKE HENOCTOSHHO, POJIb B MAaKpOOpPTaHHU3MeE
MOKa HE M3YyYeHa.

3. BzaumocBs3b (PMIYMOB KHIIEYHOT0 MUKPOOHOMA

B3anmoneiictBue Mexay QuiyMamMH KHIIEYHOTO MHKPOOMOMa OCHOBaHO Ha 00ecreueHUH
B3aUMHBIX TpPOYUYECKUX TMyTeH, MOo3TOMYy (HOPMHUPOBAHHE CTAOMIBHON CTPYKTYphl MHKPOOHOTO
cooOmiecTBa ONMpEeNeNsIeTcsl COCTABOM M KOJMYECTBOM MUINEBHIX BEIIECTB, MOTPEOISEMBIX XO3SHHOM U
tpanchopmupyeMsix B XKKT ¢ ydacTreMm sykapHOTHUECKHMX U MUKpPOOHBIX (hakTopoB. TakcoHOMUYECKHE
BapHallMi Ha ypoBHE (MIYMOB M YpOBHU OMOpa3HOOOpa3us MO3BOJIAIOT OLEHUBATh OOIIEEe COCTOSHUE
MHUKpOOHOMa B 3aBUCUMOCTH OT OCOOCHHOCTE COCTOSTHUS MMTaHUS JIUL B pa3HBIX BO3PACTHBIX TPYIIIax.

NHpOpMATUBHEIM MapKepOM COCTOSHHUS MHUKPOOMOMa B €ro CBSI3W C HYTPHOMOM  SIBIISIETCS
COOTHOILIEHHE MEeX1y YucieHHOCThIo (minymoB Bacteroidetes u Firmicutes (uanexc "B : F"), kotopoe B
HOpME MOAUDUIMPYETCS TONBKO MpU (PU3UOJOTHYECKH OOYCIIOBIEHHON BO3pacTHOM CMEHE XapakTepa
nutanusd [71-72].

4. DyHKIMOHAJIbHBIE CBOMCTBA KMIIEYHOH MUKPOOHOTHI

Hopmanenass Mukpodiopa BbIMoONHSAET (YHKIMM OHWOJIOTMYECKOTO 3alIMTHOrO Oapbepa B
KUIICYHUKE M CTUMYJISATOpPa MMMYHHOW CHCTEMBI OpraHn3Ma, OOecrednBas €ro KOJOHHM3ALHOHHYIO
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PE3UCTEHTHOCTh M aJaNTallio K OKpYXarolei cpene. B ocHOBE JaHHBIX MPOIECCOB JICKUT (PU3UIECKOE
B3aMMOJICIICTBIE MUKPOOHBIX TeNl M CTPYKTYP C SMUTEIHATBHBIMU KJIETKaMU U JTUMQPOUIHBIM annapaToM
KHIIIEYHUKA, BHIPAOOTKA MUMH COMATUYECKUX, KalCyJIbHBIX, JKT'YTHKOBBIX, MEMOpPAaHHBIX AHTUTCHOB M
XUMHUYECKUX COCTMHEHHH, SKCITPECCUPYIONTUX OTBETHBIC (DAKTOPHI pa3HOTO YpoBHs [68, 73-76].

Oo6nurataast MEKpogIopa 00pa3yeT Ha MOBEPXHOCTH CIM3UCTHIX KHIIEYHHKA OUOIUICHKY, B COCTaB
KOTOpPOM HapsAxy ¢ OakTepHUsMH BXOIAT SK30IMOJIMCAXapUIbl U MYLHWH, 3aKPBIBAIOIINE PELENTOPHI IS
aAre3udl Ha OIUTEIMOUMTAX. | 'PaMIIONOKUTENbHBIE TPEACTABUTEIN HOPMO(IOPH  (HOPMHUPYIOT
HEOIArONMPUATHYIO JISl MATOI€HHBIX MUKPOOOB Cpenly, 3aKUCIIAs KUILIEYHOE COAECPKUMOE, KOHKYPHUPYs 3a
UCTOYHUKU TUTAHMS, BBLACISIS OAKTEPHOLMHBI U ApPYrHe BEIIECTBa, 00JIQAAIONIe aHTarOHUCTUYECKOH
aKTUBHOCTHIO. ['pamoTpunatensuble BuIbl MHUKpoGiopsl (B mepByto odepeab E. coli ¢ HopMmanbHOMI
(epMEHTaTUBHOW AaKTMBHOCTBIO) YYaCTBYIOT B BBIPA0OTKE M TOJJICPKAHUHM KakK JIOKAIBHOTO, TaK M
CUCTEMHOI'0 T'YMOPaJIbHOTO UMMYHHTETA, a TaK)Ke MPUEMIIEMOT0 OPTaHW3MOM BOCHAIUTENBHOIO CTaTyca
[77-80].

Hapymenne ¢yHKIMM 3auTHOrO 6apbepa B pe3ysbTraTre TucOM030B CIIOCOOCTBYET TPAHCIOKALIUU
U3 MpocBeTa KuieyHnka B KpoBoTok JIIIC, Monekyn OenkoB (BKJIIOYasi TOKCHHBI) 1 MOHOCAXapu0B, YTO
MOJKET SBIATHCA MPUYMHON aJTMMEHTAPHO-3aBHUCHMBIX 3a00JIeBaHUN W HEWH(EKIIMOHHBIX IaTOJIOTHIA,
COMNPSKEHHBIX C CUCTEMHBIM BocHajieHUeM (Tadii. 4.2).

5. BuoJsiornyecKu aKTUBHbIE MUKPOOHbIE MeTA00IUTHI

OYHKIMOHUPOBAHUE MHKPOOMOMa COIMPOBOXKAACTCS MPOAYKLIUEH OHONOTHYECKH aKTUBHBIX
MHUKPOOHBIX METa0OJIUTOB: (EPMEHTOB, JIaKTaTa, AaMUHOKHUCJIOT, JEpUBATOB HKEMYHBIX KHUCIOT,
HEHPOXMMHMUYECKUX COEIMHEHUH, BUTaMUHOB. KitoueBoe 3HaueHue nMmeer (epMEeHTalus pPe3HUCTEHTHOTO
KpaxMajlla W HEKpaxMaJbHBIX I0JIMCAXapUJOB PACTUTEIBHOTO TPOUCXOXKICHHUS, YTO OOecleYnBaeT
obpazoBanme >ccennuanbHbix KIDKK: amerara, mponunonara, 6yrupata [85, 86]. KIDKK mocrtymaror B
KPOBOTOK B KaueCTBE CHUTHAJIbHBIX MOJIEKY] - PEryJIsSTOPOB CHUCTEMHBIX IPOLIECCOB KIETOYHOIO
MMMYHHUTETa, OOMEHa SHEpPruM, MeTadoiu3Ma KHpa, YIJIEBOAOB, NMPOMCXOMAAIIUX B MEeueHHu, Oeraod u
OypoBO# XHpPOBOM TKaHM, KOCTHOM Mo3re, JErkux, nomkenynounoil skeneze. KIDKK crnocoGcTByroT
3aKUCJICHHUIO KHIIEYHOTO COJEPKUMOro, 00JaJaroT MPOTUBOBOCHIAIMTENBHBIM M aHTUKAaHLIEPOI€HHBIM
neiicreuem [80, 87-91]. BzaumopeiictBue KIDKK u HeHpOakTHBHBIX MOJIEKYN, NPOAYLUPYEMBIX
MUKpOQIIOpoH (TaMMa-aMUHOMACISIHOW KHUCIIOTBI, CEpOTOHMHA, KaTabOJIUTOB TpUnTodaHa), ¢ KUIIEUHOMN
HEHpOHAIBbHON ceThI0 MOAJepKUBaeT (YHKIMOHMPOBAHUWE OCH "KUIIEYHMK - MO3T", MOIYIUPYs
JBUTATENIbHbIE, CEKPETOpPHbIE U TOBEJACHUECKHE (CTpPEcC, TPEBOXKHOCTb, HACTPOEHUE) peakUuu
LIEHTPaJIbHOW HEPBHOM CUCTEMBI [86].

IIponynentamn KIDKK B  knmedHuke  SBISIOTCS  NPEMMYLIECTBEHHO — NPEACTABUTEIN
00IHMraTHO-aHa’pOOHBIX CaxXapoJIMTUKOB, B T.4. Oyrupara - Faecalibacterium, Ruminococcaceae wu
Lachnospiraceae sp., mponuonara - Bacteroides, Propionibacterium, Roseburia, Selenomonas sp., anerara
- Bifidobacterium, Clostridium, Ruminococcus, Lactobacillus sp. [59, 92].

Taoauua 4.2

DOYHKUMOHAJIbHBIN MOTEHUHAJ NPecTaBUTe e KMIIeYHoi MUKPOOHOTHI [61, 81-84]

Duirymbl [Tonynsiuyuu 1 BUIBI
C C npoBocnaIMTENBHBIM C naToreHHbIM
MIPOTUBOBOCTAIUTEIbHBI MOTEHI[UATIOM MOTEHI[UATIOM
M [TOTEHIMAJIOM
AnaToreHHsIe, CanpoduTtHsle u OO6auraTHoO
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MIPOSIBIISIOIIUE YCIIOBHOIIATOT€HHBIE, aTOreHHBIE,
3alIUTHBIC, MIPOSIBIISIFOIIINE o0aaromue
PETYIATOPHEIE U MIPOTEOJIUTUIECKHE, Mapa3suTHICCKUMH,
MPOOHOTHYECKHE TeMOJIMTHYECKUE CBOICTBA, WHBa3UBHBIMU
CBOICTBa CIOCOOHOCTH K IPOAYKIIUU CBOWMCTBaMH U
TOKCHYECKHX (haKTOPOB dakTopamu arpeccuu
Firmicutes Faecalibacterium Staphylococcus, Listeria Listeria
prausnitzii, spp., Streptococcus monocytogenes,
Lactobacillus, pyogenes, Streptococcus Bacillus anthracis,
Pediococcus, pneumoniae, Enterococcus Bacillus cereus, C.
Leuconostoc, faecalis, Enterococcus perfringens, C.
Lactococcus, faccium, Blautia, Parvimonas | difficile, C. tetani, C.
Streptococcus micra, Veillonella, septicum
thermophilus, Peptococcus spp.
Enterococcus durans,
Roseburia hominis,
Ruminococcus spp.,
Lachnoclostridium spp.,
Eubacterium rectale &
hallii, Coprococcus spp.
Bacteroidetes Bacteroides B. fragilis, Prevotella sp., -
xylanisolvens, B. Alistipes sp., B. helcogenes,
vulgatus u B. uniformis, | B. salanitronis,
B. dorei, B. stercoris, B. | Parabacteroides sp.,
coprocola, B. finegoldii, | Barnesiella intestinihominis
B. intestinalis, P.
distasonis, B.
thetaiotaomicron,
Candidatus arthromitus
Proteobacteria | E. coli (c HopmanbHO#I Sutterella, Bilophila spp., Vibrio cholerae,
dbepMeHTaTUBHOM Pseudomonadaceae, Yersinia enterocolitica,
AKTUBHOCTBIO), [{uTparaccumMunupyomume Campylobacter coli &
Wolinella oaxrepun: Klebsiella, jejuni & lari,
Citrobacter, Enterobacter, Helicobacter pylori,
Serratia, Edwardsiella, sHTepornaroreHHbie E.
Cronobacter, atunuunsie E. coli, Salmonella,
coli, Campylobacter, Shigella spp.
Sulfurospirillum,
Pasteurellaceae,
Burkholderia, Haemophilus
spp.
Actinobacteria | Bifidobacterium spp. Atopobium species -
Collinsella intestinales Propionibacterium sp.
Verrucomicrobia | - Akkermansia muciniphila -
Euryarchaeota | - Methanobrevibacter smithii -
Fusobacteria - Fusobacterium sp. -
bubauorpaguyeckne cCbLIKU
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