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Irop 3BAHEBCHKHUM

JIvgiscokutl Oeparcasnuil yHisepcumem QizuyHoi Kyiomypu,
JIveie, Ykpaina
AnoTauisi. MeTta po60TH MOJISATae y CTBOPEHHI MOJIEIT IPajiallii 3a BIkOM HOPMH 4acTOTH cepiieBux ckopouersb (UCC)

y CTaHi CIOKOIO JITeH MOJIO/IIOrO IIKIUTHHOTO BiKy NPH 3aCTOoCyBaHHI mpodu Pydd’e. Meronuka NoCipKeHHs IPYHYTYEThCS
Ha OCHOBI METOJIiB TeOpii 1 METOMUKH (DI3UYHOTO BUXOBAHHS, MATEMATHYHOTO MOJICIIIOBAHHS, MyJILCOMETPIl i Teopii MOTOp-
HHX TeCTIB. 3aCTOCOBAHO O(ICHI KOMIT TOTEPHI TEXHOJIOTII Ta IHTEPHET-TONIYK iH(OopMaIlii. 3 ypaxyBaHHIM pe3y/IbTaTIB MPO-
6u Pydd’e pospobiero Mozmens cratuctianux napamerpis Hopmu YCC y cTaHi CIOKOIO JUIsi KOXKHOT BIKOBOT TPYIH OKPEMO
IIECTH-, CEMHU- i BOCBMIIIITOK. BHU3HAUEHO JIOCTOBIPHICTH Pi3HMIB MiXk cepenHiMu BenmurHaMu Hopmu YUCC. Po3pobieHo
METO/[ KOPEKIii BeMUMHH iHACKCY Pydd’e s KOKHOTO poKy okpemo. [IpefctaBieHo MOAEIb TEOPETHYHOTO PO3IMOILTY
JUTEeH MOJIOJIIIOrO IIKIIBHOTO BiKY 32 (pyHKIIIOHAJIEHO-PE3EPBHUMH MOXIIMBOCTEH CepLEBO-CYAMHHOT cucTeMu. OOrpyHTOBA-
HO peKoMeHJIallii cTocoBHO rpajauii 3a Bikom HopMu UCC y cTaHi CIIOKOIO I JIiTel MOJIOAIIOTO IIKUIBHOTO BiKY MPH 3a-
crocyBaHHi mpobu Pydd’e.

KurouoBi ciioBa: ¢i3kyabTypa B HIKOJI, rpyna 310poB’s, npoda Pydd’e, UCC y cTaHi COKO0, MaTeMaTHYHE MOJIe-
JIKOBAHHS.

ITocranoBka npodJemu. [Ipoda Pydd’e npuitnsra sk odimiiHuiA TecT i OLiHIOBaHHS (DyHK-
L[IOHATBHO-PE3EPBHUX MOXIIMBOCTEH cepleBo-cyauHHOI cucteMu (CCC) yuHIB IpH BU3HAUYEHHI IPYIH
310poB’st Ha ypokax ¢i3kyapTypu [1]. Uactora ceprieBux ckopoueHb (HCC) y cTaHi CIIOKO 3HAYHOO
MIipOI0 BU3HAUAE pe3ynbTar mpodu Pydd’e [2].

Bemuuuna innexkcy Pydd’e ams mamieHTa MKUTBHOTO BIKY KOPUTYEThCS 3aJISKHO BiJl CEPEIHBOT
BermmunHr HopMu UCC y craHi crokoro Horo BikoBoi rpynu [3]. 1{ro HOpMy BH3HAUECHO IS BIKOBHX
TpyI 3 KpOKOM 10 3—5 pokiB: 4—6 pokiB, 6—8 pokiB, 8—10 pokiB Tomro. [IpoTe pi3HHILI Mi>k BETHUNHAMA
HopMH YUCC y cTaHi CIOKOIO IIMX BIKOBHUX I'PYI JIOCUTH BENMKA, TOMY W BEIWYMHA KOPEKIil iHIeKCY
Pydd’e mis marienTa MOJIOIIOrO MIKUTBHOTO BIKY JOCUThH CYTTEBO 3aJIEKUTH B1Jl BIKOBOT rpajariii HOp-
mu [4].

Orox mpu 3actocyBaHHi podu Pydd’e, pe3ynpraTit siKoi BpaXxoBYIOTh MPU PO3MOIUT YUHIB Ha
TPYIH 3I0pOB’S HA ypokax (i3KyIbTypH, ICHYE TTpodiieMa TOYHOCTI Tpajaaiiii 3a Bikom Hopmu YCC y
CTaHi CIOKOIO JIITe MOJIO/AIIOrO MIKUIEHOTO BiKY.

PoGoTy BHKOHAaHO B paMKax 3aB/aHb HAYKOBO-IOCIITHHUIBKHX POOIT 32 TEMOIO «3acTOCYBaHHS
npobu Pydd’e mpu BU3HAUEHH] TPYNU 3I0POB’S I 3aHATH MIKOJSPIB (PI3KYIBTYPOIO» TEMATUIHOTO
IUIaHy HAayKOBO-JOCIiIHOT poOoTH MiHicTepcTBa OCBITH 1 HAYKH, MOJIOAL Ta criopTy YKpainu Ha 2013—
2014 pp. (Homep nepskaBHoi peectpartii 0113U000658).

AHaJIi3 oCTaHHIX JocaiKeHb i myOaikaniid. Y Bimomux HaykoBux myoOmikamisx Hopma YCC
JIOJIMHU Y CTaHi CIIOKOIO MOJAETHCS 3aHAATO HAOIMKEHO, 3a IIUPOKUMH Jliara3oHaMH, BEJIUYUHA SIKHX
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J0CSATAE TMOJIOBUHU CEPEIHBOI BETHUUHNA HOPMH [5]. 3aBx/I¢ KpYIJIi YKciia IMPUHHM IUX JTiana3oHiB Ta-
KO BKa3YIOTh Ha HaOMMKEHUH CII0ciO BCTaHOBIICHHS HOpMu [6].

Hani crocoBro HopMy YUCC y crani criokoro s Biky 4—10 poki nomano B Tabi. 1 [7] tppoma
cepeHiMU BeMUMHAMHU: sl BIKY 4—6 pokiB (y cepenubomy 106 x8™), 6-8 poxkis (98 x8™) i 8-10 pokis

(88 x8™).
Tabnuys 1
Hopmu UCC y ciiokoi, x8™~ [7]
Bik, poku Cepenne ["panwmi
4-6 106 86-126
6-8 98 78-118
8-10 88 68-108

VYpaxyBanus pe3ynbratiB nmpodu Pydd’e y 3anpononosaniit nHamu moneni Hopmu YCC monunu y
CTaHi CITOKOIO J]a€ 3MOTY CYTTEBO YTOYHUTH PEKOMEHIIlli CTOCOBHO BEPXHBOI IPAaHHMIII HOPMH IIISTXOM
3MEHILIEHH IIMPUHH Jiana3zony Ha 2—20 xB ! 3anexHO BiJ BIKY MAaIli€HTA.

Bemuuuna ingekcy Pydd’e nmpu Bu3HadeHHI Tpynu 310pOB’sl YUHIB AJIS 3aHATH (DI3UYHOIO KYIb-
TYPOIO KOPUTYETHCS BIAHOIICHHIM cepeHbol Bermauan HopMu YCC y cTaHi CIIOKOI0 JOPOCIIOro i Bifl-
OBiTHOT HOPMH JIJ1s1 BIKOBOI IpyIHd yuHiB [8]:

| 4q(n, +n, +n,)—200

10 , (6)

. . n : ) )
ne M0 — ximpkicTs CKOpPOYEHb ceplis 3a 15 ¢ y crani crokoro; L — 3a mepir 15 cekyH 1 micis 3aKiHueH-

HS TIPUCIJIaHb; n2 — B OCTaHHI 15 cexyH/ mepioi XBUJIUHHM MICIIs 3aKiHYEHHS TPUCITaHb; q_ BigHO-
1eHHs cepenHboi BenuunHu Hopmu YCC asist 1opociioro i As1st BIKOBOI TPYIH YUHIB.

Merto10 podoTu Oyio po3podbutu mMozaens rpazaiii 3a Bikom Hopmu YCC y cTaHi CIIOKOIO JITel
MOJIOJIIIIOTO HIKIJIBHOTO BIKY MPU 3acTocyBaHHI poOu Pydd’e. 3aBnanns gocaixxenns. 1. Busnauu-
TH cratuctuyHi napamerpu Hopmu YUCC y cTaHi CIOKOIO /ISl KOYKHOI BIKOBOI IpymH (ILIECTH-, CEMH- I
BOCBMUJTITOK) OKpeMO. 2. BU3HauNTH TOCTOBIPHICTH PI3HUIIB MiX cepenHiMy BemanHamy Hopmu YCC.
3. Po3pobutu MeTon Kopekiii BeTuIuHH iHaeKcy Pydd’e s koxHoi BikoBoi rpynu okpemo. 4. Jloci-
JUTH TEOPETUYHUM PO3IOJLT AITel MOJIOIIOrO HIKIJIBHOTO BIKY 32 (DYHKIIOHAJIbHO-PE3EPBHUMH MOXK-
JIMBOCTSIMU CEPIIEBO-CYANHHOT CHCTEMH.

MeToauka JOCTiKEHHSI IPYHTYEThCSI HA METOJIaX TeOopil i METOMKU (i3nuHOro BuxoBaHHs [9],
MaremaTuyHoro monemoBanHs [10], mynbcomerpii [11], Teopii MoTopHux TectiB [12] 1 MaTremMaTUuHOT
cratuctuku [13]. 3acTrocoBano odicHI KOMIT IOTEpHI TEXHOJIOTIT Ta IHTEpHET-TIONTYK iH(popMmartii. Onpa-
IIFOBaHHS Pe3YJIbTATiB POBOAMIINCS 3 BUKOPHCTAHHSIM IMaKeTa aHamizy mporpamu EXcel, 3okpema ¢yn-
kil NORMDIST [14].

Pe3yabTaTu nociixkenns. [lepumiv KpokoM 10 BCTaHOBJIEHHS Tpajalii 3a BikoM Hopmu UCC y
CTaH1 CIOKOIO JITeH MOJIOJIIOTO MIKUIBHOTO BIKY MpPH 3acTocyBaHHI npodu Pydd’e Oyno Bu3HaUeHHS
CTAaTUCTUYHUX MapameTpiB (LeHTpy i Bapianii) HopmMu YCC a5t KOKHOT BIKOBOT IPYITH OKPEMO IIECTH-,
ceMu- i BocbMuITiTOK. Jj1s1 BiKy 7 pokiB cepenHiM 3HaueHHsIM HopMu YCC y cTaHi CIOKO0, OYEBHTHO,
MOKe OyTH TpHIHATA BENMYMHA MEiaHH APYTOrO BIKOBOrO iHTepBany (6-8 pokis), a came 98 x™
(muB. Ta6m. 1). Y nepuiomy HabmmxeHHi cepeni Besmunan Hopmu YCC st BiKOBUX Ipyt 6 1 8 pokiB
MO’KHA BU3HAYUTH METOJIOM JIHIHHOT IHTEpHOIALI] SK cepeaHi apu(MeTHuHI CYCIHIX TPAaHUYHHUX Be-

106 +98 102 1

JIMYMH TIEPIIOTO Ta JIPYroro iHTEpBaliB 1 APYroro Ta TPEThOTro iHTEPBAIIiB: 2 XB — I
88+98
—— =03

mecTHmToK i 2 xB™ — JUIs BOCKMIITITOK (pHc. 1).
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st crBopenns mozeni Bapiatii HopMu YCC criokoro Oya0 BUKOPUCTAHO BEJTMYMHH 1i: JUIs TiTeH
BikoM 6—8 pokiB —1e 78 1 118 xBt (muB. Tabm. 1). Ipunyckarouu, mo posnoain Beaumuuarn YCC cro-
KOO 3QJISKUTH BiJl 3aKOHY HOPMaJIbHOTO PO3IOJILTY, i 3aCTOCOBYIOUH Ha IIii MiJICTaBi MPAaBUIIO TPHOX
CHUT'M, BU3HAYa€MO BEJIMYMHY CTAHJAPTHOTO BIIXMICHHS SIK OJHY TPETHUHY PI3HHII MK CEpeIHBOI0 i
TPaHUYHOIO BEJTMYMHAMU HOPMH ISl KOXKHOI BIKOBOI rpymnu 6, 7 1 8 pOKiB: ISl BIKOBOI IPYIH IIECTHITi-
TOK OepeMO BEpPXHIO TPaHMINIO 1bOro iHTepBamy (118 XB'l), a JUIsl BOCBMIUTITOK — HIDKHIO TPaHHITIO
(78 x8™). JIns mIECTHIITOK BENWUMHA CTAHZAPTHOTO BiIXHMICHHS, SKY OOUMCIECHO 33 BHPA30M

118-102 93-78 500

=533
1 XB,'1 BUXOIUTEH OUIBIION0, HDK IS BOCHMIUIITOK 3 XB'l, 0 Y3TOJDKY-
€ThCS 13 OUTBIIO cepeaHbor0 BemuurHOK HOpMU YCC 1151 BOCBMIJTITOK TIOPIBHSIHO 13 MIECTHIIITKAMHU
(BimmosimHo 102 1 93 XB'l). BenuunHy cTaHIApTHOTO BIIXWIJICHHS I CEMIJIITOK, Y TIEPIIIOMY HaOIH-
JKEHH1, MPUIHATO PIBHOIO MOJIOBUHI CYMH BEJTMYMH CTAHIAPTHOTO BIAXMJICHHS Uil MIECTHIIITOK 1 BOCh-

. 1 o o . P+ C g .
mutitok: 5,17 xB™. Binmosimi aiamasomu 3a Bikom ( 0 30-) HaBeJieHo y rpadiuniii dpopmi (puc. 2).

yce, xe’’
130 —e— Max

e U —=—NMe
120 + _—__“‘-———-__‘,\ —a—Min
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Puc. 1. Cxema 151 o0umciiennst Hopmu YCC y crani cnokoro

| mecinmnimKl |

| cCeMUTIINKL |

| 60CHMIUTIINKL |

| Hiecinti-, cemti- it @OCLMUMIMNKL PA3OM |

80 90 100 110 xe’!

Puc. 2. lianazonu Hopmu YCC cnokoro st AiTeil MOIOIIOr0 WKIJIBHOTO BiKY
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Jlocmosipuicmo pizHuysb mixc cepeonimu senuyurnamu Hopmu YCC
KinmpkicHOIO Mipor0 MOXHOOK, OB’ sI3aHKX 13 ycepeaHeHHIM OmiHOK BenmurnHr YCC CIoKoro Bi-
KOBOI TPYIHU LIECTH, BOCBMIJIITOK, IPUIHATO PiBEHb ICTOTHOCTI, HA IKOMY MOXKE OyTH BiXHJIEHA CTa-
TUCTUYHA TINoTe3a Mpo MoxomkeHHs cykynHoctel BemrnurHd UCC MIECTUITITOK 1 CEMIUTITOK (2 TaKoXK

o . ) (Ho:Py=P) o "
BOCHMUJIITOK i CEMMIITOK) 3 OnHi€l reHepanbHoi cykymuocri * ° 7 % 01/ Binmosimamii kpurepiii

o0uncieHo 3a popmytor HopMatizoBaHOro BiaxwieHHs piHHI BenuarH YCC CIIOKOO MAaIi€eHTiB 10-
CITIJKYBaHUX BIKOBHX TPYII:

_ _‘POi _POj‘

uPO N erae
Joi+o] n

H
L= 6’7’8 [TO3HAYEHO CTAaTUCTHYHI Ma-

ne Po_ cepenns BernurHa Hopmu YCC crniokoro (iHIeKkcamu
pamMeTpH BiJIIOBIJHUX BIKOBUX IPYII).
CepeHi KBaIpaTUYHI BiIXUJICHHS HOPMH BU3HAYCHO 332 TAKUMH (POpMyIamu:
O, = Po7_zoe+A o, = Pos_F:t;e"'ZA Oy = Pos_l;)m"'A
; ; ! @
e A=20 XB ™ — [OJIOBMHA BEJTMUMHH miarrazony Hopmu YCC criokoro (quB. Tadm. 1).

ANbTEepHATUBHY CTAaTUCTHUYHY TiHOTe3y OyJI0 MPUIHATO SIK OAHOOIYHY, OCKLIBKH BiIOMO, HIO 13 Bi-
koM BenmumHa YCC criokoro y JiTeid crae MeHmow. Pe3ynpratn oGuncinens HaBeieHo B Tadu. 2. PigHi
icrotHocTi Bu3HaueHo 3a ¢yHkmieto NORMDIST nporpamu Excel. 3 ypaxyBaHHSIM BeIMYUHU PiBHSI
ICTOTHOCTI, Ha SIKOMY MOYe OyTH BimxuiieHa HyJbpoBa rinoresa ( p > 0,1), Bemumunan YCC crokoro ie-
CTH- 1 BOCBMUJIITOK MOYKHA PO3MIIAATH SIK BUOIPKH, IO HAJIEXKATh /IO OJIHIET TeHEPaTbHOI CYKYITHOCTI.
3p03yM1iJ10, 110 JIaHI CEMUJIITOK TAKOXK HAJISKATh J10 1[i€] FeHepalibHOI CYKYITHOCTI.

Tabnuys 2
Pe3yabTaTn craTucTuaHoro onpaunoBanus BeJuanHa YCC y cnokoi
aiTeil MOJIOAIIONO IKIJILHOIO BiKY: 3J1iBa BHU3Y — BeJIMYMHA HOPMAaJIizoBaHoro Bixxuienns (1),
cripaBa Bropi — piBeHb icToTHOCTI (p)

Bik, poku 8 7 6
8 93,00 + 5,00* 0,243 0,109
7 —0,695 98,00 + 5,17* 0,295
6 -1,231 —0,539 102,00 + 5,33*
(Po + G)

* Y niaroHaNbHUX KIITHHKaX Tabnmuii 3amvicano cratuctiydi napamerpu YCC y criokoi .

Benuuuna nopmu YCC 3 ypaxysannsam pezyismamis npoou Pyggh’e
CrartucTryHe omnpalfoBaHHS BIANOBIIHUX BEIMYMH 1HIAEKCY Pydd’e npuBoauTh 10 Takux camux
Pe3yNbTaTIB CTOCOBHO PI3HUIL MK cepeaHiMu BearnurnHaMu Hopmu YCC. @opmyiy Uit OOUUCTICHHS
BEITMYMHH 1H/IEKCY 3aCTOCOBAHO Y TakoMy BT [15]:

| _ Rkg—200
10 , (3)
(1, R7P
ne R ; o YCC y craHi CIIOKOIO 32 XBUJIMHY; R 3a mepiri 15 cekyH 1 micst 3aKiHYeH-

HS TIPUCIJIaHb; 2 — B OCTaHHI 15 CeKyH]I mepiiol XBUJIMHY MICIS 3aKiHYEHHS PUCIIaHb q_ Koeiri-
€HT KOPEKIIii Ha BIK MaIli€HTA.
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[Ticns mipcranoBku BupasiB HopMu YCC y cTaHi CIIOKOIO OTPUMAHO BUPA3W CTATUCTUK IS 1HIe-

KCY. i =01F,kds ¢ —20 _ cepenHe apumeTnyHe 1 0y = 0Kl g _ CepeIHE KBAJIPAaTUIHE BITXUJICH-
_ POa
q6—8 - 5
HS, JIe 07 | 3 BUKOPUCTAHHSAM ITMX (HOPMYJI 3allMCaHO BIAMOBIAHY (hOPMYITy HOPMaIi30BaHOTO
BIIXWICHHS:

_ -y

Joi+oi | @

VY pe3yabrari HeOOXITHUX anreOpUYHUX MepeTBOpeHb GopMynu (4), 30Kpema, Micst CKOPOYESHHS

U,

Ha JI00YTOK kq , ipuxoaumMo 10 hopmyiu (1), ne 1,]=6,78 [IpuBeneHi cTaTUCTUYHI TTApaMETPH 1HIE-
kcy Pydd’e 3a BenmmunHOMO Ha MOPSIOK MEHIII Bif cTaTUCTHYHUX napamerpiB Hopmu YUCC (Tadm. 3).
AnreOpuunuil Bupa3z inaexcy Pybd’e — e pesynpTar JMiHIHHOrO MEPETBOPEHHS CyMHU TPbOX BUMIPIB

u =u . .. .
YCC. TobTo ! PO Tak camo, sk i 3a BenmurHOo YCC y CIOKoi, MOYKHA BBKATH, 1110 ¥ 3@ BEJTHYH-
HOIO iHAeKCY Pydd’e mectr-, ceMu- i BOCBMIJIITKY HaJIXKaTh J0 OJHIET TeHepaTbHOI CYKYITHOCTI (p >
0,1). CratucTuuHa JOCTOBIPHICT PI3HMIN BEJIMYMH iHACKCY Pydd’e Mk UMHU TphOMa BIKOBUMH TPY-

naMu He 3aJIeKUTh Bix napamerpy auHamiku YCC y miid mpobi (k) il mapameTpy KOpeKIlii Ha BiK q).

Tabnuys 3
CrarucTryHi napaMeTpu po3noaiyty BeJinuuHu ingexcy Pydd’e
y TPHOX BiKOBHX rpynax
I Bik, poku
apameTpu
8 7 6
I +20
93 9,8 10,2
kq
30,
— 15,0 155 16,0
kg

Teopetnunuii po3nonin BennurH HopMu YCC y cTaHi CIIOKOIO AiTel IeCTH—BOCEMH POKIB 32 piB-
HSMU (YHKIIOHAIBbHO-pe3epBHUX MoxJBocTed CCC OTpUMaHO 13 BUKOPUCTAHHAM (YHKIIi HOpMallb-
HOT'O PO3IOILTY, IKY 00YHCIICHO 3a (HOPMYJIO0, OTPUMAHOIO 3 piBHAHHS (3):

o _ 101 +200
" ka 5)

Bbyno Buznaveno ¢ynkiii posnoainy 3a BemumunHO0 YCC y cnokoi B KOXHIH 13 TPhOX BIKOBUX
rpyt (6, 7 1 8 pokiB). BennurHa HOpMaIi30BaHOTO BiIXWICHHS] BU3HAYAETHCS 32 (POPMYIIOH0:
7—_0"T0
O . 3uayenHs QyHKIi TEOPETHUIHOTO PO3IOL y JUTEH IIECTH, CEMH 1 BOCBMHU POKIB 32 PiB-
HsMH (DyHKITIOHATBHO-pe3epBHUX MokBocTe CCC (%) 00uncIeHo 3 BUKOpUCTaHHSIM (YHKIIIT Tpo-

D P
rpamu Excel NORMDIST (Z’ Rio; ) mpu  0=93, 98, 102 xB™ sk cepennix Bemrunuax YCC y crio-
KOi TIeBHOI BikOBOI TpymH. 3a dopmyoto (5) oburcieno rparnuni Bemmunun YCC y crokoi (xB™) y

mIKaii oriHok Tecty Pydd’e (pesynbraT obuncnens, npu (k = 3,5) 3BeneHo B Tao. 4.
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Tabnuys 4
I'pannyni Besimunan YCC y cnokoi (x8™)
y mKaJji ouinok npoou Pydd’e
Bik, poku
! 8 7 6

35 89 94 98

6,5 101 106 110

9,5 112 118 123

14,5 131 138 144

Teopemuunuii po3nodin oimet MOIOOULO20 WKLIbHO20 BIKY
3a OYHKYIOHATILHO-PE3EPEHUMU MONHCIUBOCMAMU CEPYEBO-CYOUHHOT cuCmemu
BBaxxaroum yuHiB 6—8 pOKIB OJIHIEI0 BIKOBOIO I'PYIION, 32 KOPUTYIOUMH BIKOBHUI mapameTp OyIio
MIPUAHATO BiHOIIEHHS cepenHix BearnuuH HopMu YCC y crokoi 10pociaoro i ceMUITiTKA:

_ POa
q6—8 - IS
07 (6)
Cranpmaprae BigxwienHs: YCC y CIOKoT MIeCTH- 1 BOCBMIJIITOK 3arajioM BU3HAYalOTh 332 PopMy-

A

Ogg =—

6-8 . . . . . . .
JI010: 3 . Bimmosigsi rpannuni Benmumun YCC y CIIOKOI 3aIicaHi y CEpeIHBOMY CTOBIII
Tals1. 4, a po3noia 3a piBHAMU (PyHKIIOHATbHO-pe3epBHUX MoxiBocTed CCC — y tabmn. 5. Crangapt-
HE BIIXWJICHHS BEIMYMHU 1HAeKcY Pydd’e mecTu- 1 BOCBMUIIITOK 3arajioM BU3HA4al0Th 3a (POPMYIIOH0:
Ole-g = kqo—e—s_

Tabnuys 5
Teoperuynnii po3moaiJ AiTel MeCTH—BOCHMH POKIB (K OJHI€I BIKOBOI IPyIN)
3a piBHAMH QyHKIiOHATbHO-pe3epBHUX MokIHBOCcTe CCC (%)

Bik, poxu (UCC, x8™)
Ianexc Pyhd’e
8 (93,0+5,0) 7 (98,0£5,2) 6 (102,05,3) 6 8 (98,06,7)
<35 57,9 21,9 6,7 28,8
35+6,5 41,6 72,0 70,7 61,4
6,5+9,5 0,5 6,1 22,5 9,7
>9,5 0,0 0,0 0,1 0

Jlnst BUOIpKH 3 IeB’sTHOCTA MALIEHTIB (110 TPUALATH 3 KOXKHOI BIKOBOT IPYIH) 1 TPHOX PiBHIB (PYHK-

(]< 3,5 I= 3,5+6,5 il >6,5

LioHaNTbHO-pe3epBHUX MoimBocTeit CCC ) CHOCTG{)IF&CTBCH CTaTUCTH-

YHO CYTTEBA PI3HUILIS Y 3aKOHAX PO3MOALTY YYHIB TPhOX BIKOBHX TPYI p <0,002 25 5 . s ne-
PEBIPKU HYJIBOBOI CTATUCTUYHOI T1OTE3U MPO OJHAKOBICTH PO3MOIUTY B KOXKHIHM 3 TPhOX BIKOBUX I'pyIl
3aCTOCOBAHO Xi-KBajpar kpurepiit [lipcoHa i3 KUTbKICTIO cTyreHiB cBo0ou (8). Lle mpHHITMITOBO iHIIHI
BHCHOBOK, TIOPIBHSIHO 13 TUM, 1110 OYyJI0 OTpUMaHO, KOJIU MOpiBHIOBaIM cepenHi BennunHn Hopmu YCC y
crokoi ta iHgekcy Pydd’e (mus. Tadm. 2).
Kopexuyis senuyunu indexcy Pyggh’e 0nst KodcHoeo poky okpemo

SIkio y dopmyini innekcy Pydd’e (6) 3acrocyBatn Kopekiiro Ha BiK y KOXHiil BIKOBIi rpymi (1e-
CTH-, CEMHU- 1 BOCBMUJIITOK) OKPEMO (IIMB. TIEPIININ 1 TPETIH CTOBIII B Ta0J. 4), TCOPSTUYHHUA PO3TOILIT
JiTel BIKOM ILIECTH, CEMU i BOCBMH POKIB 32 PIBHAMH (PYHKIIOHATBHO-pe3epBHUX MoximBocTerd CCC
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BHUSIBUTBCS Maike OJHAKOBHM Y BCIX TPhOX BIKOBUX rpymax (Tabi. 6). HymneoBa rimoresa mpo moxo-
JOKEHHS TPhOX CYKYITHOCTEH (IIIeCTH-, CEMH- i BOCBMUJIITOK) 3 OJTHI€T TeHepaJIbHOT MOYKe OYTH TPUITHS-

2 _ . . _ O
Ta 3 BUCOKOIO JIOCTOBIPHICTO: x°=0013 v=8 p> 0’999.

Tabnuys 6
TeopernyHuii po3noais TPHOX BiKOBUX IPyI JiTei (111ecTH, ceMH i BOCbMH POKIB)
3a piBHsIMH QyHKIiOHATbHO-pe3epBHUX MoskuBocTell CCC (%)

PiBeHb Bik, poku (innekc Pydd’e)
(YHKLIOHATEHO-PE3EPBHUX
moskmsocteit CCC 8(3,25¢1.25) | 7(450+129) | 6(550+1,33) | 6-8(4,50+1,67)
Bucokwuii 22,4 21,9 21,8 22,0
JHoOpuit 71,2 72,0 72,3 718
CepenHiii i HIKYE 6,4 6,1 59 6,2

Jst IpakTHYHO pealbHUuX MeX BennmdyuHa mapamerpa auHamika YCC (k = 3,3-3,7) pe3ynbraru
CTQTUCTUYHOI'O ONPALIOBAaHHS HaBEAEHO B Ta0I. 7.
Tabnuys 7
Pe3ysibTaTn NOpiBHAJILHOIO aHAJI3Y c1l0Cco0iB KopeKUii BeJuunHu inaexkcy Pydd’e:
y 3arajibHiii BikoBiii rpymi (BepxHi psiiku)
i OKpeMo y BiKOBHX Ipynax 1iecTH-, CeMH- i BOCbMIJIITOK (HHKHI PSIIKH)

k 7° P
21,7 0,006

3,3
0,003 0,999
25,2 0,001

3,7
0,01 0,999

* KiIbKiCTB cTyneHiB ceoboqu: ¥V = 8

Ockinbku oOuncnenHs iHaekey Pydd’e 3 kopekuiero Ha cepenHii Bik (7 pokiB) HallieHTa MOJIOA-
IOT0 HIKUILHOTO BIKY (6—8 pOKIB) MPU3BOIUTH A0 BIIXUJIEHHS HYJIBOBOI IIIOTE3U PO MOXOKEHHS pe-
3yJIbTaTIB OKPEMHUX BIKOBHMX Ipyn (ILIECTH-, CEMH- 1 BOCBMUJITOK) 3 OJIHI€T T€HEepalbHOI CYKYIHOCTI

(p < O’Ol), yeepeanena Hopma YCC y craHi criokoro i Jitei 6—8 pokis (78-118 xB™) Mae OyTu BU-
3HaHa HeTouHoto. [Ipu 3acTocyBanHi 3anponoHoBaHoi popmyau iHaekey Pydd’e kopuryBanus Ha Bik
Tpeba MPOBOAUTH OKPEMO Y KOXHIM 3 TPhOX BIKOBHUX T'PYII, IO JA€ JOCTaTHHRO BUCOKY JOCTOBIPHICTH

p>0,99)

pe3yJIbTaTiB ( :

OOroBopenHs pe3yabrati. [Ipy 3actocyBanHi npoou Pydd’e Teoperrnunuii po3moain mitei ycix
BIKOBHUX TPYII 3a piBHAMH (DYHKITIOHATbHO-pe3epBHUX MOximBocTe CCC mae OyTH Takuii caMui, SK-
110 BIKOBA KOPEKI[isl BEIMYMHU BIJOBITHOTO 1HJIEKCY € KOPeKTHOI. OCKIIbKM KOPUTYBaHHS Ha BIK B
00’€eIHaHIM TpyII AITEH MOJIOIIOrO MIKUIBHOTO BIKY MPU3BOJUTH A0 CTATUCTHYHO CYTTEBUX PO301KHO-
cTeii B oOwiHII (yHKIIOHATEHO-pe3epBHUX MoxmBocTelt CCC miecTH-, ceMH- # BOCBMUJIITOK

(p <O’002), OIpAIfOBAaHHA pe3yibTaTiB npodu Pydd’e y Takiii 00’eqHaHiid Tpymi HE € KOPEKTHUM
(muB. Tabm. 5).

3riHO 3 pe3yJIbTaTaMK HaHOLIBII PEIPEe3eHTATUBHOTO A0CiDKeHHs [16], cepents BemmanHa YCC
y CTaHi CMOKOIO AITE€H MOJIOIIOTO IMIKUTFHOTO BIKY € HIDKYOIO Bl cepenHboi BenuunHu Hopmu YCC
npu6imsHo Ha 10 x8™ (Tabu. 8).
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Tabnuys 8
YCC y crani ciokoro xa ™~ [16]
Iepuentwis \ Bik (pokn) 6 7 8
BepxHs rpanuiist 95,0 90,0 85,0
Cepenns BeIMYMHA 92,5 87,5 82,5
Hwoxnst rpasunis 90,0 85,0 80,0

OmparroBaHHs BCiX OmyOIiKoBaHUX pe3yinbraTiB BumipiB BemmunHa YCC y cTaHi CIIOKOIO JTeH
BIKOM IIIECTH, CEMH 1 BOCBMH POKIB [17] Aajo cepeaHio BeMUYMHY, HIDKIY BiJl CEpEIHBOI BETMYUHU HO-
pMu riprGH3HO Ha 7 xB™ (prc 2, TaGun. 9). 3BaKarOuM Ha MPUITYIICHHS PO HOPMAIBHHIT 3aKOH PO3IIO-
niny UYCC, Mo>kHA BU3HAYUTH BEJTMUMHY CEPEIHHOTO KBAPATUIHOTO BIIXMJICHHS SIK BiCTaHb Bix 50-T0
1o 84-ro abo 16-ro mepuentwmis: 15,0 XB* (s mectwiTok), 14,5 xB™ (st cemumitTok) ¥ 14,0 xB™
(st BockMuTiToK). Lle Tinbku Ha 1 xB™ MeHIIe Bifl TOTPOEHOT BEIMUMHI CEPEAHBOr0 KBAIPATHIHOTO
BizxuiienHst Hopmu YCC y craHi Crokoro (uB. Tad. 2). 3 1bOro MOXHa 3pOOUTH BHCHOBOK, IIIO 32 HO-
pmy npwuiinsTo iHTepBas YCC y cTaHi CHOKOK MIMPHHOK, PIBHOKO MPHOIU3HO JIBOM CEPEIHLOKBAIPA-
TUYHHUM BiJIXUJICHHSIM.

Hynpoga rinore3a npo noxomxenHs BenuunHu YCC [18] mectu-, ceMu- i BOCBMHIIITOK 3 OHIET

CIUJIbHOT T'eHepaIbHOT CYKYITHOCTI MOXe OyTH NPUITHSTA 3 BUCOKOIO JOCTOBIPHICTIO (p > 0’1). Te came
CTOCYETHCSI 1 BIAMIOBITHUX BenuuuH iHAekcy Pydd’e. Xapakrep po3noziny yuHiB y BUOIpII J1eB’THOCTa
nanieHTiB (10 TPUALATH 3 KOXKHOT BIKOBOI TPYIHN) 1 TPHOX PiBHIB (PYHKIIIOHATBHO-PE3EPBHUX MOKIIUBO-
creit CCC 11 KO’KHOI BIKOBOT TpymH, K 1 3a naHumu Hopmu YCC, BUSIBUBCS Maiike TaKUi caMui, KO-

JIM KOPUT'YBaHHS BEJIMUUHU 1HJIeKCY Pydd’e npoBoIuiM OKpeMo 11l KOXKHOI BIKOBOI Ipynu (p > 0’9).
HaTtomicTh npu KOpUTyBaHHI Ha BIK Yy 3arajibHii rpymi YYHIB MOJIOJUIOTO IIKUJIBHOTO BIKY BUSIBJIEHO
CTaTUCTUYHO CYTT€BY PI3HUIIIO Yy 3aKOHAX PO3MOUTY YYHIB BIKOM IIECTH, CEMU i BOCBMHU POKIB
(p <0,002)

Heart rate (beats/min)

20 s ............... ............... ...... Age in years ............... ............... ................

o i i i i i i i i j
2 4 6 8 10 12 14 16 18

Puc. 2. UCC y crani cnokoro: cepeaHe i nepuentui [18]
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Tabnuys 9
YCC y crani ciiokoro xs ™ [19]
Iepuenrs \ Bik (pokmn) 6 7 8
84 110,0 106,5 103,0
50 95,0 92,0 89,0
16 80,0 77,5 75,0

BucHnoBok. [lnpuny nianmazony nHopmu YCC y cTaHi CIOKOIO VIS AiTel MOJIOAIOTO IIKLIEHOTO
BIKY JIOLIJTBHO MPUHMATH PIBHOIO JIBOM CEPEAHIM KBaJPAaTHYHUM BiIXHJICHHSIM CHMETPHYHO BiJHOCHO
MEIIaHMu.

He BUsBIEHO CTAaTHCTUYHO CYTTEBOI pi3HUII MK cepeariMu Hopmu YCC y BIKOBHX rpymax Iie-
CTH-, CEMH- i BOCBMIITITOK. Tak camo, sk i 3a BenmanHoro YCC y criokoi, MOXKHA BBa)KaTH, 1110 i 3a Be-
mnunHO0 1HaeKcy Pydd’e mectu-, cemu- i BOCBMUTITKY HaJIeKaTh JI0 OJIHI€T TeHepalIbHOI CYKYITHOCTI

(p>01),

Jnst BUGipKY 3 1eB’IHOCTA MAIIEHTIB (110 TPUALATH 3 KOXKHOI BIKOBOT IPYIN) 1 TPHOX PIBHIB (PYHK-
HioHanbHO-pe3epBHUX MoxkiBocTeld CCC criocTepiraeTbesi CTaTUCTUYHO CYTTEBA PI3HUILS Y 3aKOHI PO-

3MOJIUTY YYHIB TPHOX BIKOBUX IPYII: p <0,002 . SIK1110 %K 3aCTOCYBaTH KOPEKIIiI0 Ha BiK BEJIMYMHU 1HJIE-
kcy Pydd’e y KoxHil BIKOBIH IpyIi OKpeMO, TEOPETUIHUIA PO3IOILT AiTel BIKOM IIIECTH, CEMHU i BOCh-

MH POKIB BUSIBUTBCSI Mai>kKe OJJHAKOBUM Y BCIX TPhOX BIKOBUX TpyIIax ( p> 0’9).

['pyryBaHHs JiTei MOJIOAIIOTO MIKUIHHOTO BIKY B OJHIN BIKOBIH TPYIIi IPHU KOPUTYBAaHHI 1HIAECKCY
Pythd’e mpu3BoaMTH 10 CTATUCTUYHO CYTTEBUX TTOXHMOOK B OLIIHKAX BIIMOBIIHOT (DYHKIIIOHATBHOT IIPOOH.

ITpu 3acrocyBanHi npodu Pydd’e npuifHATHA TOYHICTH BEIWYMHM 1HIEKCY MOXe OyTH 3abe3re-
yeHa rpajauiero 3a BikoM Hopmu YCC y cTaHi CIIOKOIO AITe MOJIOIIIOro HIKUILHOTO BIKY Tpeda 3 Kpo-
KOM OJIMH DIK.

IIpakTnuni pekomenaauii. [Tpu oOuncnenni innexcy Pyd¢’e kopuryBaHHs Ha Bik Tpeba BUKO-
HYBaTH OKPEMO JUISl KO’KHOI BIKOBOT TPYIIH IIIECTH-, CEMHU- i BOCBMIJTITOK.

Ockuibku 3a pi3HUMH Kepenamu cepenst BenuunHa YCC y craHi COKO0 JITeld MOJIOIIOro
IIKiTEHOTO BiKy mepeOyBae B miamasoni mpu6imsao 10 xB™ , icHye moTpeba MpOBEIEHHS J0IaTKOBHX
EMITIPUYHUX JTOCIIKEHb.
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TPAJALIUS IO BO3PACTY HOPMBI
YACTOTBI CEPAEYHBIX COKPAIEHUI
B COCTOSIHUH MTOKOS VIS JETEN
MJIAIIIETO IIKOJbHOI'O BO3PACTA
[P IPUMEHEHWH [TPOBLI PY®®BE

Hrops SAHEBCKHUI

JIb06cKULL 20CY0apcmeenHblil yHUgepcumen
Quzuueckoti kynomypul, JIvbeo6, Yxpauna

AnnoTtanus. Llens paboThl: co3aanne MOJENH TPaJalliy M0 BO3PACTY HOPMBI YaCTOTHI Cepey-
HbIX cokpamieHnit (UCC) B cOCTOSHUM TIOKOS /IS IETeH MIIAJIIIIETO IMIKOJIBHOTO BO3pacTa MpH MpHMe-
HeHuu 1poosl Pyddue. Meroarka uccienoBanus MOCTpOeHa Ha OCHOBE METO/I0B TEOPUU U METOIUKHU
(bI/I3I/I‘-I€CKOF O BOCIIMTaHUA, MAaTCMAaTUYCCKOTO MOACIMPOBAHUNA, IMYJIBCOMCTPHUU U TCOPUU MOTOPHBIX
TecToB. [IprMeHeHbl opucHbIE KOMITBIOTEPHBIE TEXHOJIIOTHH U MHTEpHET-ToucK uHpopmarmu. C y4é-
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TOM pe3ynbTaToB TpoObl Pyddre pazpaborana mMomenb craructuueckux mapamerpoB Hopmbl UCC B
COCTOSTHMU TIOKOSI JJIs1 K&XKJIOH BO3PACTHOW TPYIIBI OTJEIBHO IIECTH-, CEMU- H BOCBMIIIETOK. Onpee-
JieHa JTIOCTOBEPHOCTh Pa3HUIIBI MEXIy cpenHuMu BeamdnHamu HopMmbl UCC. Pazpaboran merton Kop-
pEKIK BeMYMHBI HHAEKca Pyddne aust kaxaoro roma oraensHo. [IpencraBieHa Mozielnb TeopeTHye-
CKOTO pacIpeieieHnsl JAeTeld MIIJIIEro IIKOJIBHOTO BO3pacTa Mo (PyHKIMOHAJIBHO-PE3EPBHBIM BO3-
MOYKHOCTSIM CEpPICYHOCOCYAUCTOM cucTeMbl. OOOCHOBAaHBI PEKOMEH AU OTHOCUTEIILHO TPaIalliH 110
Bo3pacty HopMbl UCC B COCTOSIHUM TIOKOS JUTSl IETEH MIIAJIIIETrO IIKOJIBLHOTO BO3pacTa IpH IMPHMEHe-
HUH TIpo0bI Pyddne.

KiroueBble ciioBa: Gu3KyabTypa B IIKOJIE, TpyIa 370poBbs, ipoda Pyddre, UCC B cocTosiHIM
MOKOSI, MATEMATUIEeCKOE MOJICTTUPOBAHHE.

GRADUATION OF THE AGE NORMS
OF HEART RATE AT REST
FOR JUNIOR PUPILS USING RUFFIER TEST

Igor ZANEVSKYY

Lviv State University of Physical Culture,
Lviv, Ukraine

Abstract. The purpose of the work was to create of the model of gradation regarding to the age of
standard HR in the state of rest for the children of junior school age during the application of a Ruffier
test. The procedure of the study was built on the basis of the methods of theory and procedure of physi-
cal training, mathematical simulation, pulse meter, and theory of motor tests. Office computer technolo-
gies and Internet-search of information were used. A confidence of difference between the average val-
ues of standard HR was determined. A method of correction of the Ruffier index value for each year
separately was developed. A model of the theoretical distribution of the children of junior school age on
the functional-reserve possibilities of cardiovascular system was represented. Recommendations relative
to gradation regarding to the age of standard HR in the state of rest for the children of junior school age
during the application of Ruffier test were substantiated.

Keywords: physical education in school, group of health, Ruffier test, normal heart rate,
mathematical modelling.
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