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1. Y 3Ha4HOI KiJIbKOCTI Y4HIB 109aTKOBOI IIKOJIA XapuyBaHHSI € He30aJlaHCOBAHUM, He 3a6e3euye ycix notpeb
MeTaboJ1i3My AUTUHH, 1110 LWIBUAKO pocTe i iHTeHcuBHO po3BuBaeThcsl. Cepen nopymeHs XI1 HaityacTime
3yCTpiuajioch: CIIOXKUBAaHHS DXi 6e3rocepeHbo repes cHoM (83,6%), yacte criokuBaHHS neyursa (82,1%), conopnoulis
(71%), 6ys040K (63,7%), nporycku 06iniB B KOJIi (41%), CIOXXMBaHHS DXi Iif 4ac neperssigy Tesaesizopa (33,6%),
HeperyJisipHe xapuyBaHHs (14,3%), HelocTaTHilN 1060Buil 06'eM ki (13,7%), CrIO>KMBaHHS Xi MIBUIKOTO
npuroTyBaHHs (8,4%). JediuuT neHHOro Cro>XKUBaHHS JXKUPIB criocTepirascs y - y 42,4 %, 6inkis - y 31,4 %,
Byry1eBoiB - y 30,2 %, eHeprii - y 27,3 % gitei1 1-4 xnacis. Y 48,8 % mitel Liiei BikoBOi rpynu y 1060BOMY
CIIO’KMBaHHI BU3HAYEHO 3MEHUIEHHS KUJIBKOCTI Xap4OBUX BOJIOKOH, Y 66,9 % ITHXK, y 48,3 % - MOHOHEHACU4YEHUX
SKUPHUX KUCJIOT, ¥ 18,0 % - HeHacnyeHux KupHux KucJoT. Y 90,7 % mkosspiB uiei BikoBoi rpynu 6ys10 BUBHaY€HO
noboBuM fedilyuT CrioXXUBaHHA Hony, y 80,8 % - marHiio, y 69,2 % - cesneny, y 64,0 % - 3ainisa, y 62,2 % - Kaiblilo, y
39,0 % - nuHKYy. V 95,4 % MIKOJISIPiB CIIOCTEPIrasoch HEJOCTATHE L0O0BE CIOXKMBAHHS BiTaMiny E, y 92,5 % -
6iotuny, y 91,9 % - Bitaminy D, y 75,1 % - petunoiny, Bitaminy Cy 70,9 %, y 40,5 % - ¢osnaris, y 69,9 % - kapoTuny, y
54,6 % - nanToTeHary, y 39,6 % - pubodnasiny, y 36,6 % - HianuHy. 3a 6araTbma [10Ka3HMKaMu Oysia BU3HayeHa
IOCTOBiIpHA Pi3HULS [JOOOBOTO CIIOKMBAHHS HYTPIE€HTIB cepe]l, XJIOMNLIiB Ta 1iBYaTOK. 3riflHO aHasi3y Xap4yoBoi
L[iHHOCTi 060BUX PalioHiB 6yJI0 BU3HAYEHO, 110 CEPeIHE 3HaYEHHS T060BOTO CIIOKMBAHHS Kabllil0 CTAHOBUJIO
750,00 mr (Hopma - 800mr) Ha 1ob6y [603,00; 949,00] y xsomuukis Ta 646,00 mr (Hopma — 800mr) Ha 1oby [502,50;
744,50] y niBuat. HegocTaTHe eHHE CIIOKMBAHHS Kasbliiio Oysio Bu3HaueHo y 50,7 % xnonuukis Ta 'y 70,7 % niByar.
CepeniHe 3HaY€HHSI JOOOBOTO CIIOKMBAHHS BiTaMiHy D y mKoJspiB cTaHOBuUIO 2,59 MKT (HOpMa — 5 MKT) [1,68; 4,08]
y X710Mm4MKiB Ta 1,97 Mkr (Hopma - 5 MkT) [1,19; 3,08] y miByar. 3MeHIIEeHHSs CIIOXKUBAaHHS BiTaMiny D 3rigHo cTarti 6ys10
BU3HA4Y€HO y 84,9 % xson4ukiB Ta 96,9 % zniB4at. [IOpiBHSIHHAM 3aJ1€KHOCTI IOKa3HUKA KaJlblil0 y KPOBIi Ta
CIIO)KMBAHHSIM HYTPi€HTIB 110Ka3aJIo, 10 HallyacTillle BUCOKUM [10Ka3HUK KaJIblil0 y KPOBi CIIOCTEPIraeThCs 3a
HasIBHOCTI BUCOKMX 3HaU€Hb MIOKA3HUKIB CIIOKMBaHHA BiTaminy D (R = 0,45, p < 0,01), Biraminy B12 (R = 0,42, p <
0,01) Ta Bitaminy B6 (R = 0,40, p < 0,01). Manuii BMIiCT KasbLil0 Y KPOBi MaB iCTOTHY BiZf € MHY KOPeJIALiIo 3 10O0BUM
CIIO)KMBAHHSM LIMHKY, Tiaminy, 3aiisa (R = -0,40, p < 0,01) tTa mapranus (R = -0,35, p < 0,01). [TokazHUK BMiCTy
KaJIBLIiIO ¥ BOJIOCCI KOPEJIIOBAB i3 TIOKa3HMKAMU BMiCTY KaJIbLIil0 B KPOBi Ta JJOOOBUM CIIO>KMBAHHSIM Kasbliilo (R =
0,62, p < 0,01). MakcumasbHi NO3UTUBHI KOPEJIITUBHI 3HAYE€HHSI CIIOCTEPIraancs MiXk piBHEM KaJIbLiKO Y KPOBi Ta
YaCTOTOIO CIIO>KMBAHHSI MOJIOYHUX NPOIYKTiB (p < 0,01). Husbkuil piBeHs BiTaMmiHy D MaB KopeJsiLiio 3 HeJOCTaTHIM
CIIO)XMBAHHSM (PPYKTIB, M'sica, pubu Ta 0BouiB (p < 0,01). ¥V miTei i3 3H>KEHUM LOO0BUM CIIOKMBAaHHSIM KaJbllilo Ta
BiTamiHy D MOXJIMBUI PO3BUTOK CYOKJIiHIYHOTO AedinuTy Kanblio. Tak, cepes 56 3M0pOBUX AiTell i3 3HIKEHUM
piBHEM JJOOOBOTO CIIOKMBAHHS KaJIbLIil0 Ta BiTaMiHy D 3HMKeHUH piBeHb 3arajabHOr0O KajblLilo y KPOBi 6YJI0
BM3HAUEHO Y 2 XJI0M4uKiB (3,6 %) Ta 'y 13 giBuat (23,2 %) (p < 0,01), ionizoBaHoro KansLito - y 1 xymonyuka (1,8 %) ra y
8 miBuar (14,3%) (p < 0,01), Bitaminy D - y 8 xsonuukis (14,3 %) ta y 19 (33,9 %) nis4ar (p = 0,02) uiei rpynu.
3HUKEHUIT BMICT KaJIbliilo y Bosocci 6yB BusHadeHui y 8 (14,3%) xnomnuukis Ta 'y 22 (39,3 %) gisuar (p < 0,01).
Kopexuiito HasiBHOro nedinuTy Kasbliito Ta BiTaMiny D ciin npoBonuTty msxoMm moaudikauii giety i3 36i1bleHHIM
CIIO>)KMBAHHS MOJIOKa (MPHY BiICYTHOCTi O3HAaK JIAKTa3HOI HEJIOCTATHOCTI), KUCIOMOJIOYHUX IIPOJYKTiB, OTYpPTiB Ta
cupy, KBacoJli i 606iB, INUHATY, 6POKOJII, iHIIOI JINCTOBOI 3€J1€Hi, IPOPOCTKIB MIIEHUL]i, FOPiXiB, KYH>)KyTHOTO
HaciHHS, puby, cyxodpyKTiB Ha GOHI IpritoMy IIpenapariB Kajbliioo 3 BitamiHOM D, mpoTtsarom 3 micsauis.
3acTocyBaHHS HEiHBa3UBHOTO METOJY AOCJIIPKEHHS BMICTY KaJIbliil0 y BOJIOCCI J03BOJISIE SIK MiATBEPAUTU NePiluT
KaJbliilo B OPraHi3Mi JUTUHU TaK i KOHTPOJIIOBATH MPOIieC MOro BifHOBIEHHS. BUKopucTaHHsS po3pobieHoro
piBHSIHHS JIiHIIHOI perpecii, 03BoJIsIe po3paxyBaTy NEePCOHi(iKOBaHI 3a7I€XKHOCTI PiBHS KaJibllilo Y KPOBi Ta BOJIOCCI,
a TakoX piBHA BiTaminy D y cupoBaTLi KpOBi Bif psy HasiBHUX ajliMeHTapHUX (PaKTOPiB.

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 pg (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 noowere 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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