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PHYWE

NHcpopmauua ans yuntenen

OnucaHue PHYWE

Yye6Hasi nporpamMmMa BK/l0UaeT B CE6SI LUMPOKMIA CNEKTP TeM, KacaroLuxcs
yenioBeyeckoro Tena. Crofla OTHOCSATCS 3HAHNSA 0 CTPYKTYPE U OYHKLUM BAXKHbIX
OpraHoB CUCTEM, NMOHMMaHNe COGCTBEHHOIO OpraH1M3Ma, ero 340poBbs,
CepAeyYHO-COoCYANCTON CUCTEMbI 11 €0 3a60/1eBaHWIA, a TAKKe 3KCMEePUMEHTbI MO
dpyHKLMM TNa3a n nepegaye CTUMYJ/IOB.

DKCMEPUMEHT N0 N3MEPEHNIO YACTOTbI CEPAEYHbIX COKPALLLEHNA MOXET
NpoBOAUTLCS OTAENBHO UK Kak YacTb komnnekta Cobra SMARTsense-
2nekTpothn3noa0ris, KOTOPbI Takke MOXET 1UCMNO/Ib30BaTbCs A1 NPOBEAEHNS
OPYTUX HEMHBA3MBHbIX N3MEPEHNI CEPAEYHON N MbILLEYHOM aKTUBHOCTU.
V3mepsasa ¢ nomoLLbo niadweta uan MK, ero MoXxKHo Nerko MHTerpupoBsaTth B
camble pasHble yyebHble cuTyauumn, OT KN1aCCHbIX KOMHAT A0 CMOPTUBHbLIX

nowaoK.

Mogesnb cepgua
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AononHutenbHasa uHpopmauusa gna yumtenenm (1/3)  PHYWE

YacTtoTa cepAeyHbIX COKpaLLeHnii B COCTOSIHMM MOKOS 3aBUCUT, C O4HOW CTOPOHBI, OT
npeaBapuTesit pasmvepa cepjua no oTHOLIEHWIO K 06beMy Tesia. OTHOCUTENILHO MasleHbKoe cep/Lie
3HAHUS (Hanpumep, y MnageHua) AO/MKHO GUTLCS Yalle, YTOObI MPOoKaYaThk KOMYECTBO KPOBM Yepes
cucTemy KpoBoobpalleHus. C Apyroil CTOPOHbI, CEPAEYUHYIO MbILLLY MOXHO TPEHMPOBATb.
UenoBeKy ¢ OTHOCUTENIbHO 60/1bLLOI 1 CUIBHOW CepAgYHON MblLLLEl (Hanpumep,
BbIHOC/1MBbI€ CMOPTCMEHbI) HEOOXOAMMO MEHbLLE CEePAEYHbIX COKpaLLleHWIA anst
SO noaAepXaHusi CTabuibHOCTY CepAevHO-COCYAMCTOM cucTeMbl. NMO3TOMY y CMOPTCMEHOB,
'@* yacToTa CepAeyHbIX COKPALLEHWUI B COCTOSHUN NMOKOS HAXKE, YEM Y HETPEHUPOBAHHBIX
nogei. Ana HUX BMNOMIHE BO3MOXHA YacToTa B COCTOSAHMM NOKOs - 30-35 cepAeyHbix
COKpaLLEHNA B MUHYTY .

W

B »XMBOTHOM MUpe, aTa 3aBUCUMOCTb OCOOEHHO OYeBUHA: cepLe Mbilln 6beTCA B cpeHeM
600 pa3 B MVHYTY, B TO BpeMs Kak Y C/IoHa OHO cokpalyaetca Tosibko 15-30 pas 3a 10T xe
nepuog,. BapnabesbHOCTb CepAeUHOro puTMa - 310 BbipaXKeHe pas/InyHbIX PerynsaTopHbIX
MeXaH13MOB OpraHn3Ma, KOTopble He06XoAMMbI A/19 NoAAepPXKaHUs CTabUbHOCTU CepAEeYHO-
COCyANCTOlM CUCTEMBI.

AononHutenoHaa uHpopmauusa gna yumtenem (2/3) PHYWE

1 ~ o
npepBapuTent BﬂmmaHme.vKoppenﬂu,mo BO3PACTHOI 3aBUCMMOCTM 1 CPeAHEN YacTOTbl CEPAEYHbIX
COKpaLLeHnin B MUHYTY B COCTOSIHMM MOKOS, NoKasaHHyto B Tabnuue 1 MNpoTokona,
3HaHuA cnenyeTt paccMaTpuBatb TOMIbKO Kak 0606LuatoLLmii npumep. MpocToit BbIBOA O TOM, UTO

yacTtoTa nysibCa ymeHblaeTCA C BO3PacTOM, HEBEPEH.

MpuHUKMN YacToTa cepAeyHbIX COKpaLLEeHNA N3MEPSIETCSI C MOMOLLIbIO 3/1EKTPO/I0B, NMPUKPEN/IEHHbIX
K pasHbIM YacTsim Tena o6cnesyemMoro. OHW NepeaatoT 3/1IEKTPUYECKe UMMYbChl Ha
=) 3anucbiBatoLlee ycTpoiictBo Cobra SMARTsense, a usMepeHHble

3HauyeHus cunTbiBaroTcsa B npunoxeHnn PHYWE measureApp.
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AononHutenbHasa uHpopmauusa gna yumtenenm (3/3)  PHYWE

Llenb Llenb 3Toro aKcnepyMeHTa - 03HaKOMUTb YYalMXCs € NPUHLMIOM 3M1eKTpokapanorpadgmm
1 y3HaTb B3aMIMOCBSI3b MEXAY YacTOTOV CepAeUHbIX COKpaLLeHNi, pasMepom Tena u

@ BO3pacTom.

3agauu 1. Co3paiiTe anekTpokapamnorpaMMy cepauebueHnst B COCTOSIHUM MOKOS U paccunTainTe
YacTOTy CepAeYHbIX COKpaLLLEHW B COCTOSIHUN MOKOSI.

2. B Tabnuue 1 MpoTokosia nokasaHa 4acToTa CepAeuHbIX CoKpallleHuii y nogel
pasHoro Bo3pacTta. OnuwMTe BO3paCTHbIe Pas3/inyums rno yactoTe ny/nbca u CpaBHUTe
VX ¢ Bawleil coO6CTBEHHOI 4acToTOl Ny/sibca B COCTOSIHUM MOKOSI.

@

WHCTPYKUUK NO TEXHUKE 6e30MacHOCTHU PHYWE

o Mpu ncnonb3oBaHUU BbiTawmTe WTencenb! Mo coobpaxeHnsm 6e30nacHOCTU
JaTtyuvk "9nekTpodn3nonorua” MoXeT UCNOosb30BaThCS TO/ILKO B TOM C/iyyae, ecnu
MOAK/TIOUYEHHOE K HEMY peructpupytoulee yctpoiicteo Cobra SMARTsense He
NoAKNIOYEHO K anekTpoceTu!

o 3anucaHHas B Wkone IKI He fo/mkHa ObITb NeperHTeprnpeTpoBaHa, ec/iv UMerTCs
OTK/IOHeHUs oT obpasua Kl Ha uincTpaumax. HapyleHusa KpoBoobpalleHns unm
nopaxeHue cepAevyHoin MbILLLbI MOXET C YBEPEHHOCTbLIO ONPeAeUTb TONbKO Bpau.

o VIHCTPYKLMS NO BbINOJIHEHUIO Pa6GoThl: yOeaNTeCh, UTO YUYEHUKUN CNEAST 3a TEM,
4TOObI UCMLITYEMbIN HE ABUTrAsICA BO BPEMSA M3MEPEHMS B NOMTOXEHUM MOKOS. [axe
HE3HAUUTE/bHbIE ABWKEHUS], Takne Kak NoAHSATUE OAHO PyKMU NPUBOAUT K
HaU/I0XEHWI0 aKTVBHOCTUN CEPAEYHOI MbILLLbI BO BPEMSI U3MEPEHUSI.
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°HYWE

NHcopmaums ans cTyaeHTOB

MoTtuBayusa PHYWE

MbI onpegensiem Haw NynbC

C nomoLLblo anekTpokapanorpammel (KN Bbl MOXeTe cneants 3a
perynsapHoii nocnefoBaTe/IbHOCTLIO COKPaLLEeHNIA cepaLia v usMepaTb
4acToTy CepieHHbIX COKpaLLEHWNA N0 BPEMEHHOMY UHTEPBaUTY MeXAy ABYMS
coKpalleHnsamu cepaua. Bo BTOpoit YacTu aKCcneprMeHTa y UCrnbITyeMbIX
pa3Horo Bo3pacta n3MepsieTcs NynbC 1 JoKasblBaeTCH, YTO B NpoLecce pocTa
opraHn3mMa YenoBeKa ero CpefHuUii NysibC B COCTOAHUN NMOKOA U3MEHSIETCA.

Mopenb cepgua
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PHYWE

1. Cozpgaiite anekTpokapavorpamMmmy cepalebueHmns B
rMoKoe 1 paccuuTaiite nysbC.

2. Tabnuua 1 MNpoTokona nokasbiBaeT Nynbe /04eN B
PasNnyHbIX BO3PACTHbIX rpynnax. OnuimnTe BO3pacTHbIe
pasnMums No 3HaYEHNAM Nysibca U CpaBHUTE UX C BaLUMM
COBCTBEHHbIM MYy/IbCOM B MOKOE.

VI3mMepeHHble 3HavyeHnsa IKI
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MaTtepuan
Mo3uuyus Marepuan MyHkT No. KonnuectBo
1 Cobra SMARTsense - 3KT, 0 ... 4,5 mV (Bluetooth + USB) 12934-01 1
2 r]mpeasureAPP - becnnaTHoe M3MepuTeibHOe NporpamMmmMHoe obecneyeHme BCex 14581-61 1
7/15

PH‘IWE Robert-Bosch-Breite 10 Tel.: 0551 604 - 0 info@phywe.de
37079 Gottingen Fax: 0551 604 - 107 www.phywe.de


https://www.phywe.com/ru/a_2037_2968
https://www.phywe.com/ru/a_2274_3205
https://www.phywe.com/ru/a_2274_3205
https://www.curriculab.de/
https://www.phywe.de/

P1522069 curricuLAB® | PHYWE

MopgrotoBka (1/4) PHYWE

[ns namepenus c nomoubio Jatumku Cobra SMARTsense caiit PHYWE measureAPP TpebyeTcs.
MpunoxeHne MoXHO 6ecnnarHo 3arpy3nTb U3 COOTBETCTBYHOLLIETO MarasuHa npunoxeHnii (QR-koabl cm. Hke).
Mepepq 3anyckom NpuUIoKeHns yoeanTeck, YTO Ha BallleM YCTPOCTBE (CMapTAOH, MIaHLWET, HAcTObHbIN MK)
Bluetooth akTuBMpoBaH .

NMopgrotoBka (2/4) PHYWE

MoparotoBKa U NpUMEHeHMe OfHOPa30BbIX ANEKTPOAOB

Cepp,etlHaﬂ N MbllledHad akKTUBHOCTb U3SMEPAETCA Ha
NOBEPXHOCTU KOXW. VI3mMepeHnsa Npon3BOAATCA A1 KavKA0ro
opraHa B pPa3HbIX MECTaX KOXXW.

OAHOpa30Bble 3NEKTPOAbI ABMSKTCA /TyHLWIM CNOCO60M A5
NPOBEAEHMS AHHOTO 3KCMEPUMEHTA, MOCKObKY UX MOXHO
MPOCTO HaKNEUTb Ha ONpeaenieHHOe MecTO KOXM, yKkazaHHoe B
onMcaHnn aKcnepumeHTa 6e3 Kaknux-imbo AoNo/THUTENbHbIX
akceccyapos, 1 Npy 3TOM OHY 06ecneynBatoT Npuememble
pe3ynerartbl. a5 usmepeHus NpykpenuTe ogHopa3oBble
3M1EKTPOABI K OTAENbHLIM U3MEepPUTE/bHLIM NMPOBOAAM C
LiIBETOBOW MapKMPOBKOW C MOMOLLLbHO CUCTEMbI KHOMOK (CM.

pYCYHOK cnpasa). Cuctema KHOMoK
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NMoprotoBka (3/4) PHYWE

o Batom IKCNEPUMEHTE yHacCTBYHT KaK
MWUHUMYM [Ba Yesi0BEKa. OaunH MCﬂbITyEMbIVI,
K KOTOPOMY NPUKPENIAKOT 3/1€KTPOA4bl, 1 OAVNH
YEJIOBEK, KOTOprI7I yrnpaBndeT KOMI'IbIOTepOM/
n1iaHLWLeToM.

o lMpukpennTe oAMH OLHOPA30BbIVi 3NEKTPOL,
OKI KNeikoli CTOPOHOI K BHYTPEHHel
CTOPOHE NPaBoro 1 N1IeBOro 3anscTbs U K
neBoli noabbkke. Tenepb UCMbITYEMBIN
[O/MKEH CeCTb B Kak MOXHO 6o51ee
paccnabneHHoe nosioxkKeHue.

::,’

MpaBuIbHO HASTOXKEHHbIE 3/1EKTPOAbI

NMopgrotoBka (4/4) PHYWE

o Tenepb NOAK/IOUNTE OTAE/bHbIE U3MEPUTENbHbIE
NpoBOAa C LBETOBON MapKMpPOBKOW K 3/1eKTpoAaM:
KpacHYH KHOMKY Ha 3/1EeKTPOAE Ha NpaBoOM 3ansicTbe,
XXENTYH0 KHOMKY Ha 9/1eKTPOAE Ha NIEBOM 3ansiCThe 1
3e/1eHY0 KHOMKY Ha 3/1EKTPOAE Ha N1eBOI N0ABIKKE.

o Tenepb HEOGXOAMMO NOAKAYUTL NPOBOAA A1 cbopa
anekTpoaos k 6110ky Cobra SMARTsense - 3KI. 1ns aToro
LLUMPOKWMIA KoHel, kabens ¢ pasbemom AUX npocTo
BCTaB/ISIETCA B BEPXHIOK YacTb YCTPOICTBA.

MpaBWIbHO NOAKHOYEHHBIN U3MEPUTESTbHBIN
npuoop
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BbinonHeHue pa6otbl (1/3) PHYWE

o Bktounte patumk Cobra SMARTsense.

o MopaxnounTe nnaHweT unn cmaptdoH k Cobra SMARTsense uepes
Bluetooth.

o OTKpoiTe npunoxeHne PHYWE measureApp 1 Bblbepute gatumk
"AnekTpochmsnonorns”. B Hem BbiGepuTe pexnm gatymka - "IKr.

o BblbepuTe YacToTy AMCKpeTM3auun no Bawemy BobiGopy. Yem Bbille YacToTa
AncKpeTnsaumm, Tem TouHee naMepeHune. Takxe cyLecTByeT BO3MOXHOCTb
YMHOXEHMS 3HAYEHN Ha KO3PAULMEHT, YTOObI NOMYYMTb BOSIEE YETKYIO
KapTuHy. NpocTo BbibepuTe KOaUUNEHT B pasaene "Ycunexume".

BbinosiHeHne padoTbl (2/3) PHYWE

o HauHuTe n3mepeHune, Korga HanpshkeHne BbIPOBHSIETCS. BaxHO, YTO6bI BO
006000 BPEMS U3MEPEHUSI UCMbITYEMbIA OCTaBasICst MOMIHOCTbIO CNOKOMHBIM, B
MPOTVMBHOM c/lyyae GyayT 3anvcbiBaTbCA U ApYrme MbllleyHble akTUBHOCTU.

5.00

o MpuMepHO Yepes MUHYTY y Bac 6yaeT A0CTaTOUHO AAHHbIX A5
onpefeneHnst 4acToTbl NyNbca, 1 Bbl CMOXeTe 3aBepLUNTbL U3MEPEHWE, a
3aTem 0To6pasnTb rpachk COOTBETCTBYHOLLMM 06Pa30M C NMOMOLLbHO
VHCTPYMEHTA MaclUTabUpPOBaHNS U MHCTPYMEHTA HACTPOMKU.

0,00/

Uin mv

+5,00

o CneBa BMAHO, KaK MOXET BbIrNAAETb Ball pe3ynbrar n3mepeHusi.

-10.00

1000 1500 2000 2500 300
tins
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BbinonHeHune pa6otbl (3/3) PHYWE
i o lMocne 3aBepLUeHns npoLecca n3MepeHns BolbepuTe
' NOAXOAALLNI y4acTOK N3MepeHus (puc. cresa).
o VIHTepecyoLwmin yHacToK M3MepPeHnNst MOXHO BblGpaTh C
NOMOLLbI0 (PyHKLMK "MacluTabrpoBaHue" 1 OLeHUTb C
. NOMOLLbI0 PYHKLMK "M3mepeHie”.
>
E o YT06bI yCTPaHUTh SBNEHNe BapnabensHOCTH
35 cepeyvHoro putma Mexay oTAeNbHbIMY cepLeYHbIMM
-5,00 coKpallleHnsiMu1, Bo3bMUTe cpefHee 3HadeHune 10
CepaeUHbIX COKpaLLEeHWA.
-10,00

10,00 1500 20,00 2500 30
tins

°HYWE

MpoTokon
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Tabnuuya PHYWE
Bo3spacTt CpeAHunii nynbC B NOKoe
MnageHey, MpumepHo 120-140 cokpalleHWii B MUHYTY
10-neTHuUin pebéHok|MpumepHo 80-100 cokpalleHWii B MUHYTY
B3pocbiii MpumepHo 60-80 cokpalleHnii B MUHYTY
Ta6nuua 1: CpegHuii NynbC y pasHbIX BO3PACTHbIX rpynm.
3agauva 1 PHYWE
B Tabnvue 1 Ha nocnegHem cnaiife B kauecTse Npumepa nokasaHa 3aByCc1MOCTb OT BO3pacTa U cpefHeli
4yacToTbl Nysbca.
CpaBHuTe Bawium nokasaHuA nynbca B COCTOAHUUN NMOKOSA € NOKa3aHUAMU, NnpeacTaBeHHbIMU B
Tabnuue u caenaiite npeanonoXeHUs 0 NPUUYNHAX BO3PACTHbIX pa3nuuunii B ceppeyvHoii
DeATeNnbHOCTW.
12/15
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3apava 2 PHYWE

KakoBa yacToTa ny/sibca B COCTOSAHMM NOKOS (4acToTa COKpaLLeHWi B MUHYTY)?

Kakoli nHTepBan BpEMEHN MeXAY ABYMSI CEPAEYHbIMU COKpaLLEHNSIMMN?

PHYWE

Onpegenute BaprabesnibHOCTb cepaeyHoro putma ang 10
nocnepoBartesibHbIX COKpaLLeHuii cepaLa 1 3addUKCUpyinTe HauMeHbLLee 1
Hanborsbllee 3HaYeHne.

cTetockon n Kl
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3apava 4 PHYWE

Kakasa cpefHAasa yacTtota nynbca y Mblin?
15-30 yaapoB B MUHYTY

600 yaapoB B MUHYTY

3agava 5 PHYWE

BapnabenibHOCTb CepAeYHOro puTma siBnsieTcs
TaKOW Xe, Kak 4yacToTa CepeyHblX COKpaLLeHWiA.

O npaBwWbHO O HenpaBwW/IbHO

Cretockon n 9KI
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PHYWE

4 FILTER $0-138

ARRA;

3Kl nsmepser:

O CkopocTb KpoBOTOKA.
O [pwkeHne B apTepusix 3ansiCTU 1 NOABbIKEK.

NON-PACED MODE D O W3meHeHVe 3NeKTPUUECKOro HaNpsHKeHUs B
cepaue.

VI3mepeHHble 3HaveHns OKI

Cnaiig, OueHka/Bcero
Cnaiig, 23: Mynbco3aBmcrMasn Mbillib 0/2
Cnaiig 24: I3MeHYMBOCTb CEPAEYHOro putma 0/1
Cnaiig 25: 9Kl 0/1
O6uasn cymma 0/4
@ PeleHusa <~ [oBTOPUTHL [@ 3kcnopTupyembiii TEKCT
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