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Llens paGoTHI: OleHKA (DU3NYECKOTO Pa3BUTHUS M KOMIIOHEHTHOTO COCTaBa TeNa y AEBYLIEK-CTYICHTOK B
Nepuoj]] NaHIEMHH B YCIOBHUAX CMEIIAHHOTO U JHUCTaHUUMOHHOro oOydeHus. IlpuBeneHbl maHHBIE
MOP(OMETPUYECKOTO ¥ OMOMMIIEAaHCHOTO 00caenoBanus 326 nesymek 17-24 ner, obcnenoBanHbiX B 2019 n
2021 romax. M3ydeHsl ciieayrollue aHTPOIIOMETPUYECKHME IOKa3aTeNH: UIMHA Tejla, Macca Tella, 00XBaT
Tanuu, obxBat Oenmep. KOMIOHEHTHBII cocTaB Tella OICHEH METOJOM OHMOMMIICAaHCOMETPHH. PaccunTaHbl
HWHJIGKC MacChl Tella W WHJAEKC OTHOIICHHWS O0XBara Talud K o0xBaTy Oenmep. BEBIIBICHO CTaTHCTHYECKU
3HAYMMOE YBEJIMYCHUE MAacChl Tella, OOXBATHBIX Pa3MEpPOB, OTHOCHTEIHLHOTO U abCOIOTHOTO COJICPIKAHHS
JKUPOBOM TKaHHW, YMEHBIIEHUE OTHOCUTEIBHOIO COJEPKaHMsI CKEJIETHO-MBIIIEUHOW M aKTHBHOM KIJIETOYHOM
Macc.

Knrouesvie cnosa: cryneHtku, Gu3nyeckoe pa3BUTHE, KOMIOHEHTHI Tejla, Macca Teja, MaHIeMHsI.

BBEJIEHUE

dusnyeckoe pa3BUTHE — KOMILIEKC MOPPOQYHKIMOHANBHBIX MOKa3aTenel, KOTophie
onpeAeAoT (PU3MUSCKYI0 PabOTOCIOCOOHOCTh U YPOBCHb OHMOJIOTMYECKOIO COCTOSHUS
MHIMBUAYyMa B MOMEHT wuccienoBaHusi. (Du3nMueckoe pa3BUTHE 3aBUCHT Kak OT
TeHETHYECKUX (PaKTOPOB, TaK M OT YCIOBHUH 1 00pa3za »u3HH [1].

[IpuBBIYHBIN yKIIaM >KA3HH JIIOJCH, B OCOOCHHOCTH CTYIEHTOB, KapIWHAIHHO
mMeHwIcs B ycrnoBusax mangemun COVID-19. KapantuHHBIE OTpaHWYCHHS B
nepeABIKCHNH, paboTa B yAaJeHHOM pexxume, QR-IpomycKHON pexiuM Ha MEPONpHUSITUS
1 B OOIIIECTBEHHBIC MECTa CITIOCOOCTBOBAIM YMEHBIIIEHUIO B 0€3 TOT0 HU3KOH (hH3HdecKoi
aKTHBHOCTH CTYICHUECKOH MOJIONEKH [2].

[Nanpemus COVID-19 mpuBHecia OTrpoOMHOE KOJWYECTBO M3MEHEHHM B KH3HU
MUUTHOHOB Jitofeil. Ha ceromHsmHuil 1eHb OTKPBITBIM OCTA€TCsl BOIIPOC O TOJITOCPOYHBIX
TIOCTIEICTBUSX, KACAIOIINXCS HE TOIBKO OTAENbHBIX JIIOACH, HO M YeJI0BEYECTBA B LIEJIOM.
B oToif CBSI3W CTaHOBUTCA OYEBHOHOH HEOOXOIMMOCTh NPOBEICHHS PEryIsSpPHOTO
MOHUTOPHHTA TOKa3aTeled 370pOBbSl HACEICHUS Pa3HBIX BO3PACTHBIX TPyOI U
pa3paboTKH Mep, HaNpaBIEHHBIX Ha TIOCIEIyoIee YIydleHHe dTUX MoKa3aTee.

B nutepatype ocBemeH psIl BOIPOCOB, KAaCAIOMIUXCS IHIIEBOTO MOBEIEHUS,
MICUXOAMOILMOHAIEHOTO COCTOSIHUSL ¥ 00pa3a KU3HH CTYACHTOB B YCIOBHUIX MaHJAEMUH [3—
5]. Cenenust 00 M3MEHEHHUU YPOBHS (pU3MUIECKOTO pa3BUTHS €IMHUYHEI [6, 7].
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[lenb uccnenoBaHus: OICHKA (PU3UIECKOrO Pa3BUTHsI U KOMIIOHEHTHOTO COCTaBa Teja
y JIEBYIIECK-CTYJCHTOK B TIEPHUO/] MAHJICMHUH B YCIOBHUSAX CMEIIAHHOTO U AMCTAHIIMOHHOTO
oOydeHwusl.

MATEPHAJIbBI 1 METO/bI

B xone paboter obcnemoBano 326 meBymiek B Bo3pacte ot 17 go 24 mer. Brioopka
chopMUpOBaHa W3 CTYACHTOK, OOydarommxcs Ha (akynbTeTe OHOJIOTHMH M 3KOJOTHU
SIpocnaBckoro rocymapctBeHHOTO yHuBepcutera mm. 11 I'. Jlemmmosa. OOcnemoBanme
MPOBOAWIM  IOCIAE MPEABAPUTEILHO B3ATOr0 HMHGOPMHUPOBAHHOIO  COIVIACHSA B
COOTBETCTBHUM C XEIbCUHCKOHN Jeknapanueit BcemupHoit Mmeauiuckoit acconuanuu. Bee
M3MEpEHNs MPOBOAMIMN JBaxabl — oceHblo 2019 roma (200 yemoBek, cpemHUi BO3pacT
21,0£0,05 met) u ocennto 2021 roma (126 genoBek, cpeanuii Bo3pact 19,4+0,12 mer).

Jmmny tena (AT, cm) m3mepsima poctomepom POIT («TBEC», Poccust), maccy Tena
(MT, kr) — HanmoNbHBIMU MEIUIIMHCKUMHU 31eKTPOHHBIMU Becamu BMODH-150 («TBEC»,
Poccus) mo crammaptHeiM MeroamkaM [8]. OOxBat Tammm (OT, cm) ompenemsu
CAaHTUMETPOBOU JICHTOM TOCEpPENMHE MEXIy HIDKHEH TpaHUIeH TocieaHero pebpa u
rpeOHEM TOAB3MOMIHON KocTH, oOxBar Oemep (OB, cMm) — Ha ypoBHe Hambosee
BEICTYMawome yactu srogutl [9]. Unnekc maccsl Tena (MMT, KT/MZ) paccUUTHIBAIA TIO
dopmyne UMT=MT/JIT>. 3HaucHHs HHIEKCA MACChl Tela OLCHUBAIM CICTYOLIIM
oOpa3oMm: nepuIMT Macchl Tena — MeHee 18,5 KI/M?, HOpMajJbHasg Macca Tena —
18,5-24,9 xr/M>, u3ObiTounas macca Tena — 25,0-29,9 kr/m’, oxupenne — 6onee 30,0
kr/M°. VHzmekce tamusa-6enpa (OT/Ob) Haxomuwinw Kak OTHOIICHHE OOXBaTa TaMHM K
ob0xBaty Oemep. Ilpu 3nauenun wuHaekca <0,8 THUI pacrupeaeicHHs >XHPOBOW TKaHU
MpUHUMANH Kak TuHOUHBIH, 0,8—0,85 — npomexyTounsii, >0,85 — aHAPOUAHBIN.

KoMITOHEHTHBI COCTaB Teila OICHUBAIA METOAOM OHOWMITCTAHCOMETPUH C
HCITOJIb30BaHUEM aHaym3atopa cocraBa tena ABC-01 «Memace» («MEJIACC», Poccus).
M3mepenue npoBOAWIN MO CTaHJAPTHON TETPANOSIPHOU CXeMe — MO JBa AJIEKTPOoJa Ha
PyKEe M Ha HOTe Ha NIpaBOM CTOPOHE Tejla y MUCHBITYEMOIo B MOJOKeHuH Jexa [9]. B
paboTe WCIOJIB30BAIM OJHOPA30BBIC IDICHOUHBIC diekTponasl Ceracarta (Mramms).
[Ipoananu3upoBaHbl CIEIyIOIINE MMOKA3aTeNd: a0COMOTHas >kupoBas macca (OKM, kr),
OTHOCHUTEJIbHAS KHUPOBas Macca B cocTaBe obmieit maccel tena (JKM, %), Tomas macca
(TM, xr), aOcoiroTHas akTHBHAas KieTouHas Macca (AKM, Kr), oTHOCHTeIbHAs aKTHUBHAS
KJIeTo4YHas Macca B coctaBe Tollei Macchl (AKM, %), abcomoTHass CKEJIETHO-MbIIIeYHas
Macca (CMM, kr), oTHOCHUTENIbHAsI CKEJIETHO-MBIIIIEYHAass Macca B COCTaBe TOIIEH MacChl
tena (CMM, %).

PesymbraTel 00paboTaHBl CTATUCTHYCCKH IMPH TOMOITH mporpaMMbl Statistica 10.0.
Jns  ompeneneHUS — HOPMAadbHOCTH  pacHpelelieHUs]  HCIIONIB30Bajll  KpUTEpUU
KonmoropoBa-CmupHoBa. KonmudecTBeHHBIC JaHHBIC IMPEICTABICHBI B BHJIE MEIUAHBI,
HIDKHETO B BepxHero kBaptwied (Me [Q1;Q3]). 3Ha4MMOCTh MEKTPYIIIOBBIX Pa3THINI
omennBan 1o U-kputeputo ManHa—Yutau npu p<0,05 [10]. [ns omnwmcanus
KaueCTBCHHBIX MIPU3HAKOB MPUMEHSIIIH OTHOCUTEILHYIO 4acToTy (%).
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PE3YJIbTATBI 1 OBCYKJIEHUE

CraTHCTUYECKH 3HAYMMBIE pasiudus B JJIMHE Tella y JEBYIICK, 0OCIIeIOBAaHHBIX B
2019 u 2021 rogax, He otMmeueHsl (Tadmuma 1). DTo 00BIACHSIETCS TEM, YTO IJIMHA TElla
OTHOCUTCS K CTaOWIBHBIM W MalIOBapUaOClIbHBIM IIOKA3aTeIsIM ¥, COTJIACHO JaHHBIM
JUTEPATYPHI, POCTOBBIC MPOIIECCH MOJIOICKHU 3aKaHUMBAIOTCS, KaK MpaBuio, K 19 romam
1 JaJIbHEHIINE U3MEHEHUS CTATUCTHYSCKN He3HauuMel [11, 12].

Taéauna 1
Ioxa3aTesn (pU3NUECKOr0 Pa3BUTHA AeBYIIEK
ITokazaresnb Me [QL; Q3] P-YPOBEHB
2019 2021
AT, cm 166 [161; 169] 165 [161; 169] 0,64
MT, kr 56 [50; 63] 59,5 [53; 65] * 0,02
OT, cm 63 [60; 68] 70 [65; 75,5] * 0,00
OB, cm 91 [88; 97] 97 [93; 102] * 0,00
UMT, kr/m’ 20,3 [18,4; 22,6] 21,8 [19,7;23,7] * 0,003
OT/Ob 0,69 [0,67; 0,73] 0,72 10,69; 0,74] * 0,00

Ipumeuanue: *— paznuuus cTaTUCTHUECKH 3Ha4UMBI 1pu p<0,05.

Macca Tena — 3TO OTHOCHTENHHO JaOWIBHBIN MOKa3aTelb, Ha KOTOPHIH OKa3bIBAIOT
BIHMSHUE Takue (HaKTOpbl, KaKk IUTaHWE, PEXKHUM JHS, (GUINUECKas aKTHBHOCTB,
MICUXO3MOIIMOHANIEHOE COCTOSIHME uenoBeka u Ap. [13]. MeauanHble 3HaYEHUS MAacChl
TeNa y JeBYIICK YBEIMYIIIUCH 3a JIBA Toja Ha 3,5 Kr (pa3indusi CTATUCTUYSCKU 3HAYNMBI,
p<0,05).

JIJis OIICHKM OTKJIOHEHHWS MacChl Tela OT HOPMAaJbHBIX 3HAUCHUH pPaCCUUTHIBAIU
UMT. PesynpraThl mokasanu, uyto y naeBymiek B 2021 romy MMT 3HaunmMo BbIIE 1O
CpaBHEHUIO C aHAJIOTMYHBIM ToKazaresneM B 2019 romy, ocTaBasich IMpH STOM B TUaIla30HE
HOpMaJbHbIX 3HaueHuW. Pacnpenenenue ctyieHTok nmo BenuuuHe UMT oTpaxeHo Ha
Pucynke 1. OueBumHO, YTO B YCIOBUSX TaHIESMUU XapakKTep pPacIpeeeHUs
CYIIIECTBEHHO M3MEHWICS — Ha 42,5 % yMEHBIIUIACH JOJIs JIUI] ¢ JSQUIIMTOM MacChl Tela
u Ha 18,8 % yBenmumiack ¢ W30BITOUHON Maccoi. IlomydeHHbIEe pe3yiabTaThl YaCTHIHO
COTJIACYIOTCS C JIAaHHBIMHU JIUTEPATyphl [7], COIIACHO KOTOPHIM B TEUYCHHE MaHICMUU
YMEHBIIWIACH JOJS JUI] ¢ ASQUIIMTOM MACChl TEJIa U YBEIHMYWIACH JOJS UCHBITYEMBIX C
HOpMaJbHOM Maccol Tena. Ilpm 3TOM dYacToTa BCTPEUAEMOCTH HCIBITYEMBIX C
M30BITOYHOM MacCO Tella M 0)KMPEHNEM JOCTOBEPHO HE H3MEHMIIACH.

Jlyis o1leHKM a0JJOMUHAIBHOTO OXHUPSHUS U3MEPSUTH 00XBaT Tanuu, 00XBat Oemep C
nocienytormuM pacuétom uHAekca OT/Ob u oreHkoil THIa pacmpeneIeHus KXUPOBOH
TKaHU. Jlosl eByIIeKk ¢ THHOMAHBIM THIIOM PacIpelesieHns )KUPOBOW TKaHU COCTaBMIIA
94 % B 2019 rogy u 95 % B 2021 rogy, ¢ NPOMeKyTOUYHBIM — S % U 3 % COOTBETCTBEHHO.
[ToBbImeHHBIE W BBICOKUH PHCK 3a00JICBaHMIA, ACCOUMUPOBAHHBIA C OTKJIOHCHHEM
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OKPY>KHOCTH TaJIUK OT HOPMBI, Habmomancs y 1 % crymentok B 2019 rony ny 2 % B 2021
TOAy.
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Puc. 1. Pacmpenenenue neByllleK MO BEJIMYMHE HHJIEKCA Macchl Tena (JoJd
00cenoBaHHbIX, %).

KoMmoHeHTHBINE cOCTaB Tena OTpakaeT HE TOJBKO OCOOEHHOCTH (PH3MUECKOTOo
pa3BUTHUS WHAWBHIA, HO ¥ €r0 HyTPUTHBHBIN CTaTyC. Y CTaHOBIEHO, 4TO abCOMOTHAS U
OTHOCHUTEIbHAS KHUPOBas Macca JOCTOBEPHO BBIIIE y CTYACHTOK, 00cienoBaHHbIX B 2021
roJy, [0 CpaBHEHHUIO C JeByIIKaMu, o0cienoBanHbMU B 2019 roay (Tabxmua 2). Kpome
TOTO, V¥ UCTIBITYeMbIX B 2021 romy 10CTOBEpHO CHU3MIIACH a0OCOIIOTHOE W OTHOCUTEIBHOE
COJICp’KaHUE AKTUBHOW KIETOYHOH MacChl. BeposiTHO, 3TO CBS3aHO C YMCHBIICHUEM
JIBUTATEIHHON aKTUBHOCTH BCIEACTBHE TIEpEX0ja Ha JTUCTAHIMOHHYIO (hopMy OOydeHus,
a TaKkKe 3aKphITHEM (UTHEC-TIEHTPOB WM CIOPTHBHBIX cekiuil. CojepikaHue aKTUBHOU
KJIETOYHOW MAaccChl 3aBHCHT TJIABHBIM OOpa3oM OT MHUTAaHUS M (PU3MUECKON aKTHBHOCTH.
IIpu 3TOM CymecTByeT mpsiMasi 3aBUCUMOCTh: C MOHIKEHUEM (DU3MUYECKOW aKTUBHOCTHU
CHIDKAETCSl COJepKaHWe aKTUBHOW KIIETOYHOW MAcChl, a 3HAYUT, 3aMeIIeTcs OOMEH
BemecTs [14]. UTo B ¢BOIO 0YepeIh MOKET IIPUBOINUTE K YBEIMUICHHUIO MAcCHI Tea.

VYBenmuueHHe Macchl Telna W COJACPKAHHSA JKMPOBOM TKAHHM MOXHO CBsI3aTh C
YMEHBIIICHUEM JIBUTATEIILHON aKTUBHOCTH JCBYIIICK. TCHICHIINS K CHIDKCHUIO (DU3HUECKON
aKTUBHOCTH B YCJIOBMSX TMAHACMHHA OTMEYACTCS NPYruMH HcciieroBaresivu [15]. Kpome
TOTO, Macca Tela W KOMIIOHEHTHBIM COCTaB B 3HAYUTENBHON CTEMEHH 3aBUCST OT
ocoOeHHOCTe! nuTaHus WHAUBKAA [16]. B yCIIoBUSX MaHAEMUU H3MEHEHHIO TTOIBEPTIIOCH U
MUIIEBOE TOBEACHWE CTyAeHTOB. [lo mamHpiM sarepatrypel [4] 62 % CTyneHTOB-
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MIEPBOKYPCHUKOB /10 TAHAEMHH HE TPUACPKUBAIUCH PAIMOHATIBHOTO THTAHHSA, YTO
BBIPAXKAJIOCh B PEAKUX TpreMax rmuiy (1-2 pasza B A€HB), MO3MHUX IO BPEMEHH MPHEMax
MTUIIHY, U30BITOYHOM MOTPEOJICHHUH JISTKOYCBOSIEMBIX YTIIeBOA0B U (actdyna. C mpuxomaom
na"geMun 79 % CTyICHTOB CTalH NOTPEOIIATh MUIY HE peke 3 pa3 B JICHb.

Taéauna 2
IMoxa3aTe,in KOMIIOHEHTHOTO COCTABA TeJIa y IeBYIIEK
Me [Q1; Q3]

[Toxazarenp 2019 2021 P-YpPOBEHb
KM, kr 13,9 [10,3; 18,6] 17,4 [13,6; 21,8]* 0,00
KM, % 24,8 [20,7; 30,3] 29,8 [25,7; 33,8]* 0,00
TM, kr 41,7 [38,8; 44,6] 41,2 [38,2; 44,3] 0,4

CMM, «kr 20,7 [19,1; 22,2] 20,1 [18,3; 21,9] 0,12
CMM, % 49,4 [48,3; 50,4] 48,5 [47,6; 49,9]* 0,00
AKM, kr 24,0 [22,1; 25,8] 22,9 [20,7; 25,8]* 0,05
AKM, % 57,1 [55,6; 59,0] 55,8 [53,9; 57,7] * 0,00

Ipumeuanue: *— pa3nmuuaus CTaTUCTHYECKH 3HAUUMBI ipu p<0,05.

OmHMM W3 OYCBHIHBIX TIOCIEICTBUN TMAaHACMHH CTaJl0 TOBBIIICHUE YPOBHSA
TPEBOXKHOCTH | cTpecca y HaceneHus [17-19]. B cBoio ouepenp cTpecc U cTpeccoreHHas
cpema HalpsIMyIo CITOCOOCTBYIOT TIOBBITIICHUIO pUCKa oxkupeHus [20].

Takum 00pa3oM, yBEeTHMUEHUE MACChI Tella U M3MECHCHHUE KOMITOHCHTHOT'O COCTaBa
Tena JEBYIIEK, BEPOSATHO CBSA3aHBI C Tpemsl (PakTopaMu: CHWKCHHEM (HU3NIECKON
aKTUBHOCTH, N3MEHEHHEM IHIIEBOTO MMOBEACHNUS U CTPECCOM, BRI3BAHHBIM MaHAEMUEH.

3AKIIOYEHUE

Hepymiku, oocnenoBannbie B 2019 u 2021 romy, CTaTUCTUYECKHA 3HAYMMO OTIUYAIOTCS
M0 TIOKa3aTeNsiM (PH3MUECKOTO pPa3BUTHSI M KOMIIOHGHTHOMY COCTaBy Tela. Y CIIOBHS
MAHJAEMHN CTIOCOOCTBOBAJIN TTOBBIIICHUIO MACChI T€Ja, 00XBAaTHBIX Pa3MEPOB, YBEITHMUCHHUIO
OTHOCHUTEIIBHOTO H  a0COJIFOTHOTO  COJACPIKaHHUsI KHPOBOM TKaHW, yMEHBIIICHUIO
OTHOCHUTETIBHOTO COJICP)KAaHUSl CKEJETHO-MBIIIEYHOM M aKTHUBHOM KJIETOYHOM Macc.
YkazaHHbIE W3MCHCHHMS  aCCOIMHMPYIOTCS C  TOBBINICHHBIM  PHCKOM  Pa3BUTHS
HEMH()EKIIMOHHBIX 3a00JI€BaHUI U MOTYT HETAaTHBHO CKa3bIBATHCS HA 3JI0POBHE MOJIOJICIKH.
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The aim of study was to assess the physical development and body composition of
female students in pandemic conditions with blended and distance. Learning 326 female
students aged 17 to 24 were examined. The measurements were carried out twice — in
2019 and 2021. The following anthropometric indicators were studied: body length, body
weight, waist and hip circumference. The body composition was assessed with the
bioimpedance method. Absolute and relative fat, active cell, skeletal muscle and lean
masses were studied. Body mass index and waist-hip ratio were calculated. Data showed
as median, lower and upper quartiles (Me [Q1; Q3]).

Median body weights for women were 56 [50; 63] kg in 2019, and increased by 3.5
kg in 2021 (differences were statistically significant at p<0,05) to 59,5 [53; 65] kg. For
students in 2021, the body mass index was higher compared to the same indicators in
2019, while remaining in normal levels (21,8 [19,7; 23,7] kg/m2 in 2021 and 20.3 [18,4;
22,6] kg/m® in 2019). During the pandemic, the proportion of people with underweight
decreased by 42,5 % (28 % of women in 2019 and 11,9 % in 2021) and increased by
18,8 % with overweight (9,5 % of women in 2019 and 17,5 % in 2021). Assessment of
abdominal obesity was carried out according to the waist-hip ratio. The proportion of
women with a gynoid type of adipose tissue distribution is 94 % in 2019 and 95 % in
2021, with an intermediate type — 5 % and 3 % respectively. An increased and high risk
associated with abnormal waist circumference was noted in 1 % of women in 2019 and
2 % in 2021.

During the pandemic students girls revealed the following statistically significant
changes in body composition: an increase in absolute (13,9 [10,3; 18,6] kg in 2019 and
17,4 [13,6; 21,8] kg in 2021) and relative fat mass (24,8 [20,7; 30,3]% in 2019 and 29.8
[25,7; 33,8]% in 2021), decrease in absolute (24,0 [22,1; 25,8] kg in 2019 and 22,9 [20,7;
25,8] kg in 2021) and relative active cell mass (57,1 [55,6; 59,01% in 2019 and 55,8 [53,9;
57,71% in 2021), a decrease in relative skeletal muscle mass (49,4 [48,3; 50,4]% in 2019
and 48,5 [47,6; 49,9]1% in 2021 ).

Summary, the female students which examined in 2019 and 2021 differed statistically
significantly in terms of physical development and body composition. The increase in body
weight and body fat content is likely associated with three factors: the decrease in the
physical activity of women, changes in eating behavior and stress caused by the pandemic.

Keywords: female students, physical development, body composition, body weight,
pandemic.
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