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Pedepar:

1. Y 3Ha4HOI KiZIbKOCTI Y4HiB [I0YATKOBOI MIKOJIA XapuyyBaHHs € He30a71laHCOBAaHMM, He 3abe3Ieuye ycix NoTped
MeTab0JIi3My AUTUHH, 110 WBUIKO POCTE i iIHTEHCUBHO po3BUBaeThCsl. Cepen nopymeHs XI1 HayacTime
3yCTpiuajioch: CIIOXKUBAaHHS DXi 6e3rocepenHbo repen cHoM (83,6%), yacte criokuBaHHS rieyrsa (82,1%), comopmoiis
(71%), 6yn040K (63,7%), nportycku o6iniB B mKoJIi (41%), crioxXuBaHHS DXi IIif 4ac neperssiny Tesaesizopa (33,6%),
HeperyJssipHe xapuyBaHH4 (14,3%), HegocTartHil fo60Buil 00’eM ixi (13,7%), crio>kuBaHHS {Xi MBUAKOTO
npurotyBaHH4 (8,4%). leiuuT NeHHOro CIIOXKUBAHHS XXUPIB criocTepirascs y - y 42,4 %, 6inkis -y 31,4 %,
ByryieBofiB - y 30,2 %, eHeprii - y 27,3 % giteii 1-4 knacis. Y 48,8 % miteill Liiei BikoBoi rpynu y 1060BOMY
CIIO>KMBAHHI BUBHAYEHO 3MEHILIEHHS KiJIbKOCTI Xap4yOBUX BOJIOKOH, y 66,9 % ITHXK, y 48,3 % - MOHOHEHAaCUYEHUX
SKUPHUX KUACTIOT, y 18,0 % - HeHacuyeHux kupHux Kucjaot. Y 90,7 % mKossapiB uiei BikoBoi rpynu 6ys10 BU3HaY€HO
noboBui nediunT crioxXuBaHHA Hoxy, y 80,8 % - marHii, y 69,2 % - cesneny, y 64,0 % - 3anisa, y 62,2 % - KaibLilo, y
39,0 % - nuHKy. Y 95,4 % 1mKoJIsIpiB ClIOCTEpirasoch HeJOCTaTHE 000Be CIIOXXUBaHHA BiTaMiny E, y 92,5 % -
6iotuny, y 91,9 % - Bitaminy D, y 75,1 % - petunoiy, Bitaminy Cy 70,9 %, y 40,5 % - ¢onaris, y 69,9 % - kapoTuny, y
54,6 % - nanTOTEHary, y 39,6 % - pubodnasiny, y 36,6 % - HiaunHy. 3a 6araTbma oKa3HUKaMu OyJia BU3HAUYEHA
IOCTOBipHA Pi3HULISI JOOOBOTO CIIOKMBAHHS HYTPIEHTIB cepe;, XJIOMNLIB Ta [iBYaTOK. 3riflHO aHasi3y XapuoBoi
L[iHHOCTi J;060BUX PalliOHiB 6yJI0 BU3HAYEHO, 110 CEPEJHE 3HAUYEHHSI J0OOBOTO CIIOKMBAHHS KaJlbllil0 CTAHOBUJIO
750,00 mr (Hopma - 800Mr) Ha o6y [603,00; 949,00] y xsomuukiB Ta 646,00 Mr (Hopma — 800mr) Ha o6y [502,50;
744,50] y niBuat. HegocTaTHe IeHHE CIIOKMBAHHS KaJbliiio 6yy10 Bu3HaueHo y 50,7 % xjonuukis Ta 'y 70,7 % niByar.
CepenHe 3Hau€HHSI I060BOr0 CIIOKMBaHHS BiTaMiHy D y mkossipiB cranosuiio 2,59 MKr (Hopma - 5 MKT) [1,68; 4,08]
y X710Mm4uKiB Ta 1,97 Mkr (Hopma - 5 MkT) [1,19; 3,08] y miByar. 3MeHIIeHHs CIIOXKUBAaHHS BiTaMmiHy D 3rigHo cTati 6ys0
BU3Ha4YeHO y 84,9 % xsonyukis Ta 96,9 % znisyat. [IOpiBHAHHAM 3aJIEXKHOCTI IOKA3HMKA KaJlbliil0 y KPOBi Ta
CIIOKMBAaHHSM HYTPIi€HTIB [TOKa3aJlo, IO HalyacTillle BUCOKUI MTOKA3HUK KaJIbLIil0 Y KPOBi CIIOCTEPIraeThCs 3a
HasIBHOCTI BUCOKHUX 3HaU€Hb [10Ka3HUKIB crio>kuBaHHA BiTaminy D (R = 0,45, p < 0,01), Bitaminy B12 (R = 0,42, p <
0,01) ta Bitaminy B6 (R = 0,40, p < 0,01). Masnuii BMiCT KaJblLlil0 y KPOBi MaB iCTOTHY Bill'€MHY KOpeJIsiLlilo 3 TO60BUM
CIIOXXMBAHHSM LIMHKY, Tiaminy, 3aiiza (R = -0,40, p < 0,01) tTa mapranug (R = -0,35, p < 0,01). [TokazHuK BMicTy
KaJIbLIil0 ¥ BOJIOCCI KOPEJIIOBAB i3 [I0Ka3HMKaMU BMiCTY KaJIbllil0 B KPOBi Ta JJOOOBUM CIIO>KMBAHHSIM Kajbliiio (R =
0,62, p < 0,01). MakcumasbHi NO3UTUBHI KOPEJIITUBHI 3HaUE€HHSI CIIOCTEPiranucs MiXk piBHEM KaJlblLlilo y KPOBI Ta
4aCTOTOIO CIIOKMBAHHS MOJIOYHUX NPoAYyKTiB (p < 0,01). Husbkuii piBeHsb BiTamiHy D MaB KOpeJIsiLiio 3 HeOCTaTHIM
CIIO)XMBaHHSAM QPYKTIB, M'sica, pubu Ta 0BouiB (p < 0,01). V miTeil i3 3HI>KEHUM LOO0OBUM CIIOKMBaHHSIM KaJbIliio Ta
BiTaMiny D MOXIMBUI PO3BUTOK CYOKJIiHIYHOTrO nediuuTy KanbLito. Tak, cepen 56 300poBUX IiTel i3 3BHMKEHUM
piBHEM JOOGOBOTrO CIIOKMBAHHA KJIBLIO Ta BiTaMiHy D 3HMKe€HUI piBeHb 3arajabHOTrO KaJbLilo Y KPOBi 6YJI0
BU3HAYEHO Yy 2 XJIONUUKIB (3,6 %) Ta 'y 13 miBuat (23,2 %) (p < 0,01), ionizoBaHoro kasnbLio -y 1 xnomyuka (1,8 %) Ta 'y
8 miBuar (14,3%) (p < 0,01), Bitaminy D - y 8 xsonuukis (14,3 %) ta y 19 (33,9 %) nisuar (p = 0,02) uiei rpynu.
3SHWKEHNUI BMICT KaJIblil0 y BOJIOCCi OyB BU3Ha4YeHUi y 8 (14,3%) xnonuukis Ta 'y 22 (39,3 %) gisuar (p < 0,01).
Kopexkuio HasgBHOTrO nedinuTy kanbpLio Ta Bitaminy D ciin npoBonuTty misxoMm moaudikanii gietu i3 36in1pmeHHIM
CIIO>KMBAHHS MOJIOKA (MIpY BiICYTHOCTi O3HAaK JIAKTa3HOI HEJIOCTATHOCTI), KHCJIOMOJIOYHUX IIPOJIYKTiB, OI'yPTiB Ta
cupy, KBacoJi i 606iB, IINMHATY, OPOKOJI, iHIIOi JIMCTOBOI 3€J1eHi, NPOPOCTKIB NIIEHULi, FOPiXiB, KyHKYTHOTO
HaciHH4, puby, cyX0QPYKTiB Ha (OHI IpUIOMY NIPENapariB Kajbliilo 3 BiTaMiHOM D, mpoTtsrom 3 micsuis.
3acTocyBaHHS HEIHBa3UBHOTO METOY AOCJIIPKEHHS BMICTY KaJIbLIil0 Y BOJIOCCI J03BOJISIE SIK MiATBEPAUTH IePiuT
KaJbllilo B OpraHi3Mi JUTUHM TaK i KOHTPOJIIOBATH MPOIieC MOro BifHOBJIEHHS. BUKopucTaHHS po3pobieHoro
PiBHSIHHS JIiHINIHOI perpecii, 103BoJIge po3paxyBaTH NEPCOHi(pIKOBaHI 3a71€XKHOCTI PiBHS KaJbliil0 y KPOBi Ta BOJIOCCI,

a TakoxX piBHA BiTamiHy D y cupoBaTLi KPOBi Bif] psly HasIBHUX aJliMEHTapHUX (aKTOpiB.



2. In a significant number of primary school students, the diet is unbalanced, it does not meet all the needs of the
child's metabolism, which is growing rapidly and developing intensively. Among CP violations, the most common
were: consumption of food immediately before going to bed (83.6%), frequent consumption of cookies (82.1%),
sweets (71%), rolls (63.7%), skipping lunches at school (41%) , consumption of food while watching TV (33.6%),
irregular eating (14.3%), insufficient daily amount of food (13.7%), consumption of fast food (8.4%). Deficiency of
daily consumption of fats was observed in 42.4%, proteins - in 31.4%, carbohydrates - in 30.2%, energy - in 27.3%
of children in grades 1-4. In 48.8% of children of this age group, a decrease in the amount of dietary fiber was
determined in the daily consumption, in 66.9% PUFA, in 48.3% - monounsaturated fatty acids, in 18.0% -
unsaturated fatty acids. In 90.7% of schoolchildren of this age group, a daily deficiency of iodine consumption was
determined, in 80.8% - magnesium, in 69.2% - selenium, in 64.0% - iron, in 62.2% - calcium, in 39 .0% - zinc.
Insufficient daily intake of vitamin E was observed in 95.4% of schoolchildren, biotin in 92.5%, vitamin D in 91.9%,
retinol in 75.1%, vitamin C in 70.9%, 40.5% in 40.5% % - folates, 69.9% - carotene, 54.6% - pantothenate, 39.6% -
riboflavin, 36.6% - niacin. According to many indicators, a reliable difference in the daily consumption of nutrients
among boys and girls was determined. According to the analysis of the nutritional value of daily rations, it was
determined that the average daily calcium intake was 750.00 mg (norm - 800 mg) per day [603.00; 949.00] in boys
and 646.00 mg (norm - 800 mg) per day [502.50; 744.50] in girls. Insufficient daily calcium intake was determined
in 50.7% of boys and 70.7% of girls. The average daily intake of vitamin D among schoolchildren was 2.59 ug (norm
- 5 ug) [1.68; 4.08] in boys and 1.97 pug (norm - 5 ug) [1.19; 3.08] in girls. A decrease in vitamin D intake according to
gender was determined in 84.9% of boys and 96.9% of girls. A comparison of the dependence of the calcium level
in the blood and the consumption of nutrients showed that most often a high level of calcium in the blood is
observed in the presence of high values ooof the consumption indicators of vitamin D (R = 0.45, p < 0.01), vitamin B12
(R=0,42, p<0.01) and vitamin B6 (R = 0.40, p < 0.01). Low blood calcium had a significant negative correlation
with daily intake of zinc, thiamin, iron (R = -0.40, p < 0.01) and manganese (R = -0.35, p < 0.01). The indicator of
calcium content in hair was correlated with indicators of calcium content in blood and daily calcium intake (R =
0.62, p < 0.01). The maximum positive correlation values nowere observed between the level of calcium in the blood
and the frequency of consumption of dairy products (p < 0.01). Low vitamin D levels were correlated with
insufficient intake of fruit, meat, fish and vegetables (p < 0.01). Children with reduced daily intake of calcium and
vitamin D may develop subclinical calcium deficiency.Thus, among 56 healthy children with a reduced level of daily
calcium and vitamin D intake, a reduced level of total calcium in the blood was determined in 2 boys (3.6%) and 13
girls (23.2%) (p < 0.01), ionized calcium - in 1 boy (1.8%) and in 8 girls (14.3%) (p < 0.01), vitamin D - in 8 boys (14.3%)
and in 19 (33.9%) ) girls (p = 0.02) of this group. Decreased calcium content in hair was determined in 8 (14.3%) boys
and 22 (39.3%) girls (p < 0.01). Correction of the existing deficiency of calcium and vitamin D should be carried out
by modifying the diet with an increase in the consumption of milk (in the absence of signs of lactase deficiency),
sour milk products, yogurts and cheese, beans and beans, spinach, broccoli, other leafy greens, wheat germ, nuts,
sesame seeds, fish, dried fruits against the background of taking calcium supplements with vitamin D, for 3
months. The use of a non-invasive method of researching the content of calcium in the hair allows both to confirm
the calcium deficiency in the child's body and to control the process of its recovery. The use of the developed
linear regression equation allows you to calculate the personalized dependence of the level of calcium in blood and
hair, as well as the level of vitamin D in blood serum, on a number of available nutritional factors.
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