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1 HOACHUTEJIBHASA 3AITMCKA

[Ipyn BBIMOJHEHUH MHOTMX (UBUYECKUX YHIPAKHEHUM U CIIOPTUBHBIX
JIBUKEHUW YEJIOBEKY HEOOXOIMMO COXPaHSITh HEMOIBUKHOE IOJIOKEHHUE Tea,
HarpuMep, Kak HCXOJHOE (CTapTOBOE) TOJIOKEHUE, KaK MPOMEXYTOUHOE
(BCEBO3MOXKHBIC BUCHI, YIIOPBI, CTOMKA B TMMHACTHKE); KaK KoHeuHOe ((pukcarius
IITAaHTM Ha BHITSHYTHIX pykKax). [Ipu 3TOM Teno denoBeka Kak OmomMexaHudeckas
cucteMa (ee dJIEMEHTbl — OTAEJbHBIE 3BEHbSI TEJla YEIIOBEKAa) HAXOAMUTCS B
PaBHOBECUM, CTENEHb YCTOWYMBOCTH KOTOPOIO XapaKTEPHU3YET IOJ0KEHUE
obmero nentpa Tsxkectu (OLT) Ttema cmoprcmena. Jpyrumu cioBamu, IO
nonoxkennto  OLT Tena 4yenoBeka OLCHUBAIOT — Pa3iIUMYHbBIE CTATUYECKHUE
MOJIOKECHUS.

B nporecce BoinoaHeHUsT (HU3MYECKUX YINPAKHEHUN YEIIOBEK H3MEHSET
IJIOLIAJb OMOPBI, B3aUMHOE IIOJIOKEHHE 3BEHBEB TE€Nd, TO €CTh O3y — U TEM
caMbiM u3MeHseT mecrononoxeHuss OL[T Tema mo OTHOMIEHWIO K OMOPHOMY
KOHTYpy. Bce »53TO mnpuBOAMT K H3MEHEHUI0 MEXAHWYECKUX TOKa3aTesen
YCTOMUMBOCTH paBHOBecUs. CTENeHb HANPsKEHUS TEX WM WHBIX MBIIICUHBIX
TPYIII 3aBUCUT OT moJioxkeHus neHTpa tsokectd (L[T) coorBeTcTByromero 3seHa u
BBIIIIE JIEKAIIUX 3BEHBEB.

Jlnst coxpaHeHust MO3bI HEOOXOIMMO aKTUBHOE y4acTHE HEPBHO-MBIIIICUHON
cucteMbl. [Io3TOMYy OLIEHKa CTaTUYECKOrO IOJIOKEHHSI IO3BOJISIET YCTAHOBUTH
B3aMMOCBSI3b OMOMEXaHWYECKUX XapAaKTEPUCTUK Teja C IENbI0 BBISBICHUS
03/I0POBUTEJIbHOM U TEIarorH4ecKod IEeHHOCTH (U3MYECKUuX yrpaxHeHui. U3
BBIIIIECKA3aHHOTO clielyeT, yTo 3HaHue mnojoxeHus OL[T Tena yenoBeka Ba)KHO
JUIsE OMOMEXaHUYECKOT0 aHAIM3a U JIJISl PEIICHUS] MHOTHX CaMOCTOSITENIbHBIX 3a71a4
MEXaHUKHU CTIOPTUBHBIX JIBUKEHUM.

NuepTtHOCTH — 3TO CBOMCTBO (PU3MUECKUX TN, MPOSBISIIOMIMNXCS B
IIOCTEIICHHOM M3MEHEHUM CKOPOCTH CO BpeMeHeM noja AecuctBueM cuil. [lpu

BBIITOJIHCHUH BpPalIaTCIbHOIO IBUKCHUSA Mepoﬁ HHEPTHOCTH SBJIACTCA MOMCHT



HWHCPLNH. OTta XapaKTCPUCTHUKA paBHA CYMMC HpOI/IBBeI[eHI/Iﬁ MacCC BCCX

MaTepHAaIbHBIX TOYEK TeNla Ha KBAJAPAT PACCTOSHHS UX OT OCH BPAIIEHHS.
2
J=Ym-rZ.
i

Ha »o>TOM OCHOBBIBa€TCSd OYEHb BAXXKHOE [UIA TEJIECHO-IBUIATEIbHBIX
YIPaXXHEHU CIIOPTUBHOTO XapakTepa MOJ0KEHUE: MOMEHT UHEPLIMH TeJla O0JIbIe
B TOM Cllyyae, €CJid Kakas-TO €ro 4acTb Haubosiee ynajeHa OT OCH BpalleHHs,
HanpuMmep, mpsMas pykKa OTBEJEHa B CTOpPOHY. B 3Tom ciydae, ecim Telo
BpalaeTcs BOKPYI CBOEH MPOAOJBHOW OCH, HANPHUMEDP, Typ Ha OJHOW HOTE,
MOMEHT CHWJIbl BBI3bIBAET MEHBIIEE YITIOBOE YCKOPEHHME B CBSI3U C OOJBIIMM
VHEPLUHUOHHBIM COINPOTUBJICHUEM OTAAJIEHHOW OT OCH TeJla PYKH, M BpAILCHHE
Oyner MeIyieHHbIM. JleMcTBUS TpYNIUMPOBAHMS WIM pPasrpyIHIIMPOBAaHUS IIPH
BBIIIOJIHEHUM, HAIPUMEp, KYBBIPKOB WJIA CaJbTO B TPYNIIUPOBKE, €CTh IMPUMEP
nepopmaii OMOMEXaHUYECKOW CHCTEMBI Tella CIIOPTCMEHA, NMPU KOTOPOW YacTH
TeNa MPUOIKAIOTCA WM OTHASIIOTCS OT ocu BpameHus. CorjacHO 3aKoHY
COXPAHEHHSI KOJMYECTBA JBMKEHUS J -V =CONst, NMpyU OTAAJICHHM YacTEH Tena OT
OCH BpAILIEHWS] MOMEHT MHEPLHUH CUCTEMBI YBEIUYUBACTCS, 4 CKOPOCTh BPALCHUS

TCJIa 3aMECAJISICTCA.



2 ONPEJEJIEHUE OBIIEI'O HEHTPA TAXKXECTHU
eab padoThbI:
1. Onpenenuth NOJIOKEHNUE LEHTPOB TAKECTU 3BEHbEB Tena uenoneka (L[T).
2. Omnpenenuth MOJOXKEHHUE 001IETO 1eHTpa TshkecTH Tena yenoBeka (OLLT).

3. OmnpenencHue yrioB YCTOMUYUBOCTH.

OOopynoBanue U MaTepUAJIbI:

*  ¢ororpadus cnoprcmena B ¢opmare A4 (cTaTuuHas 1Mo3a ¢ MUHUMAJILHOM
IUIONIA/IbI0 OMOPBI, ChEMKa MPOBOAUTHCS BO (PPOHTATBHOW WIJIM CAruTTadIbHOU
IJIOCKOCTSX, Ha ()OTO JOHKHBI OBITh BUAHBI BCE 3BEHBS Tela 4YelloBeKa (110
Tabmuie 1));

*  YUYEHMYECKas JIMHEWKA JIIMHOU He MeHee 20 cM;

*  CX€Ma OTHOCUTEIBHOI'O Beca U IMOJIOKEHHS IIEHTpa MacC OTJEIbHBIX 3BEHbEB
Tena (pucyHok 1);

*  MakeT pacueTHOM Tabmuibl B QopMare 3IeKTpoHHBIX Tabmuir MS Excel,

[http://eos.chifk.ru/mod/resource/view.php?id=2213].

IIporpamMHoe obecnieuenue
e TekcToBBIN pegakTop A co3aanus otdera (Hanpumep, MS Word)
*  DrexTpoHHas Tabnwuia s pacueToB (Hanpumep, MS Excel);

 IIporpamma  Kinovea  (https://www.kinovea.org/download.html)  mms

KMHEMATHUYEeCKOr0 aHallu3a JBUraTelIbHbIM JAeicTBUM 10 (GOTO U BHUJIEO

MaTcpuaiaM.

Kparkas Teopus:

LlenTp TskecTH 3BEHA - 3TO BOOOpakaeMas TOYKAa, K KOTOPOM MpHIIOKEHA
PaBHOJIECUCTBYIOIIAS CHJI TSXKECTH BceX dYacTul] 3BeHa. OmnbITHbIM myTéM (O.
Odumep, H. A. bepHireiin) Obui ONpeneneHbl CpeIHUE JTAHHBIE O BECE 3BEHHEB
TeJa U O MOJOKEHUU uX IeHTpa macc [1, 2, 3]. O0001IeHHO, CBEJCHUS O BECe

3BEHBEB U MOJIOXKEHUHU LIEHTPA MacC MPEICTaBICHO Ha pUCYHKE 1.


http://eos.chifk.ru/mod/resource/view.php?id=2213
https://www.kinovea.org/download.html
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PucyHOK 1 Cxema omnocumenvnoco éeca u nonosHceHus: uemmpa macc O0MOENbHBIX

36€Hbe6 meila

Cornacao M. ®. MBanuikoro [4], B ocHoBHO# cToiike OLT pacnonaraercs
Ha ypoBHE I[-V KpecTHOBBIX TMO3BOHKOB M MNPOCHUPYETCS Ha TMEPEIHIO0

MMOBEPXHOCTH TeJIa BHIIIE JIOOKOBOTO cuMpu3a (PUCYHOK 2).
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Pucynoxk 2 Ilonoscenue OL|T 6 ocnosHotl cmotike

Bricora nonoxenus OLT y pa3HbIX nrofedl 3HAYUTEIHLHO BapbUpPYETCS B
3aBHCHUMOCTH OT IIEJIOTO psifa (PakTOpOB, K YHCITY KOTOPHIX B TEPBYIO OUYEPEIb

OTHOCSITCS T10JI, BO3PAcCT, TEJIIOCI0KEHHUE U TIpouee (PUCYHOK 3).

a 6

Pucynox 3 Ionoocenue OL[T: a — y mMysxscuun 00UHAKo8020 pocma, Ho pa3iuyH0o20

menoClOMNCEeHUA, 9] — Y MYOUHCHUH PA3HO20 pocmda, 6 — Y MYIAHCUUH U HCEHUWIUH



HpI/I HN3MCHCHHAX IIO3bI OHT CMCIIACTCA M B HCKOTOPBIX ClIydasiax, B

YaCTHOCTH IIpU HAKJIIOHAX BIICPCI M Ha3ald, MOXKXCT HAXOAUTLCA BHC TCJIa YCJIOBCKA

(pucyHoK 4).
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Pucynox 4 lonooswcenue OLT npu uzmeneHusx nosvl

JIMHaMUYEeCKUM I10Ka3aTejeM YCTOMYMBOCTH TBEPIOIO Teja CIYKUT YroJl
YCTOMYMBOCTU. DTO YroJi, 0Opa3OBaHHBIA JMHUEH JCHCTBUSI CUJIBI TSKECTH U
IPSAMOM, COCAUHSAIONIEH LEHTP TSKECTH C COOTBETCTBYIOIIMM KpPAaeM ILIOLIAIN
OTopbl (PUCYHOK 5).

PU3NYECKUN CMBICH YIJIa YCTOWYUBOCTH COCTOUT B TOM, YTO OH PaBEH YIIIy,
Ha KOTOpPBIM HANO MOBEPHYTH TEJIO AJS Hayajla €ro ONPOKUABIBAHUA. YTOJ
YCTOMYMBOCTH TIOKa3blBa€T, B KAaKUX IIpeAesax eme€ BOCCTaHABIMBAECTCS
paBHOBecue. OH XapakTepus3yeT CTENEHb AMHAMUYECKONM YCTOMYMBOCTH: €CIIU
yron OoJblle, TO M YCTOWYUBOCTH OOJbIIE. DTOT MOKa3aTelab YHAOOCH IS
CpPaBHEHUS CTENEHU YCTOMYMBOCTH OJHOIO TEJIa B PAa3HBIX HAINpaBICHUSX (€CIH
IUIOIIA/Ib ONOPBI HE KPYT U JIMHUS CUJIbI TSDKECTU HE MPOXOJIUT YEPEe3 €ro LEHTD).

CyMMa IByX YIVIOB YCTOMYMBOCTM B OJHOU IIOCKOCTHM PAaCCMATPUBAETCS
KaK YroJl paBHOBECHS B 3TOM INIOCKOCTH. OH XapaKTepU3yeT 3aIac yCTOMYMBOCTH
B JAHHOM IIJIOCKOCTH, T.€. ONpPEAENSIET pa3Max MEPEMEIICHUN HEHTPa TSKECTU 10
BO3MOYKHOTO ONPOKUJBIBAHWA B Ty WIM JPYryl0 CTOPOHY (Hampumep, Yy

CJIaJIOMHUCTA MPU CITYCKE Ha JIbDKaX, THMHACTKU Ha OpeBHE, OOpIia B CTOMKE).
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Pucynox 5 Venwr yemouuusocmu

B cmywsae paBHOBecHsT OWOMEXaHMUYECKOW CHCTEMBI [JIi TPUMCHCHUS
JAHAMHUYECKUX I[IOKA3aTeJe YCTOMYMBOCTH HYXHO YUYECTh CYIIECTBECHHBIC

YTOUHEHHUS.



Bo-niepBbix, miomanb 3pQPeKTUBHON OMOPHI YEIOBEKa HE BCET/la COBMAIaeT
C TIOBEPXHOCTHIO OMOPHKL. Y 4YeIOBEKa, Kak U y TBEPAOTO TeJa, TOBEPXHOCTH OMOPbI
OTpaHWYCHA JIMHUSAMH, COCAMHSIOMNMU KPAaWHWE TOYKH OMOPHI (MM BHEITHUE
Kpasi HECKOJIbKUX TUIOMmajei onopsl) (pucyHok 6). Ho y denoBeka vacto rpanuiia
momaan 3G (OEKTUBHON OMOPHI pacmoyioKeHa BHYTPH KOHTYpa OMOPBI, TaK Kak
MSATKHE TKaHH (CTora OOCUKOM) WK clla0ble 3BeHbs (KOHIIEBBIE (DaJIaHTH MAaJbIIEB
B CTOWKE Ha pyKaxX Ha IOJy) HE MOTYT yPaBHOBECHTh Harpysky. [loaTomy nmHMS
OTIPOKHUJIBIBAHUSI CMEIIACTCSI OT Kpas OMOPHOW MOBEPXHOCTH BHYTPH, IUIOIIAIb

3¢ (pexTUBHOI OMOPHI MEHBIIIE TUIOIAN ONOPHON TOBEPXHOCTH.

Pucynok 6 Ilosepxnocmuv onopul (ocpanuiena nyHKmupHou JuHuet) u

ahpexmusHas niowads (3aumpuxosana)

Bo-BTOpBIX, YEIOBEK HHMKOrJa HE OTKJIOHSETCS BCEM TEJIOM OTHOCHUTEIBHO
JMHHUM ONPOKUBIBAHUS (KaK KyOHMK), a IepeMelaeTcs OTHOCUTENIbHO OCe KaKuX-
1100 CyCTaBOB, HE COXpaHss MOJTHOCTHIO MO3bI (HApPUMED, MPHU MOJIOKEHUU CTOS
— JIBUKEHMSI B TOJIEHOCTOIHBIX CyCTaBax).

B-Tpetbux, mnpu NOpUOIMKEHUH K TPAHUYHOMY IOJIOKEHHUIO HEPEIKO
CTaHOBHUTCSI TPYAHO COXPAHUTh 103y W HACTYNAET HE IPOCTO ONPOKHJIBIBAHUE
«OTBEPAEBILEr0 TEJa» BOKPYr JIMHUM OMNPOKWUJIBIBAHUS, @ M3MEHEHHE IMO03bl C
najeHueM. OTO CYIIECTBEHHO OTJIMYAETCS OT OTKJIOHEHUS W OIPOKHUIABIBAHUS

TBEPIOTO TeJIa BOKPYT TPaHU OMPOKUJIbIBAHUS (KAHTOBAHHUE).



Takum 00pa3oM, Yriabl yCTOWYMBOCTH B OrPaHUYCHHO-YCTOHYMBOM
PaBHOBECUHU XAPAKTEPU3YIOT JTUHAMUYECKYID YCTOMYMBOCTH KaK CIIOCOOHOCTh
BOCCTAaHOBHTH paBHOBecue. [lpu ompeneneHuM YCTOMYMBOCTH Tejla YeJIOBEKa
HEOOXOJMMO TaKXE YYUTHIBATh TPaHUIBl TUlOMAaAu S(PPEKTUBHON OMOPHI,
HaA&KHOCTh COXPAHEHUs IMO3bI JI0 TPAHUYHOTO TOJIOKCHHS Tela M PEabHYIO

JIMHUIO OITPOKKUIBIBAHMA.

IMopsnok onpenenenust OLT rpadpuueckum meroaom

1. Orkpoiite TabIUILy 1, JIucrl (mo CCBUIKE

http://eos.chifk.ru/mod/resource/view.php?id=2213)

2. Cromouer 1, 2, 3, 6 B Tabmuie Nel 3amonHEHBI COTTaCHO pHCYyHKa |
(CamocTosTeTbHO Pa30epUTech C 3aMOJTHEHHBIMU JIAaHHBIMU, MPH 3alIUTEe pabOoThI
noTpedyeTcs HAMTH Ha CXeMe COOTBETCTBYIOIIEE 3HAYCHUE. )

3. B mone macca (BbIIENEHO JKENTHIM I[BETOM) BBEIUTE MACCy HCCIIETYyEMOTO
CIIOPTCMEHA, TPU ATOM ABTOMATHUYECKU 3aMOJIHUTHCS CTOJIOeI] 4 — aOCoroTHas
Macca 3BeHa.

4., Hcnonb3ysa JIWHEWKY W PUCYHOK | m3mepbTe Ha (oTorpaduu abCOMOTHBIC
JUTMHBI 3BEHBEB Tejla U 3aHeCUTe B cTojoen 5. Mi3MepeHus MpoBOAATCS BIOIb OCH
CUMMETPHUH MEXITY TUCTATLHBIM U TPOKCUMAIILHBIM KOHIIAMH 3BEHA.

5. AOGcomotHoe paccrosHue g0 I[T 3Bena (crosnbery 7) 3amoiHsSETCS
aBTOMaTH4ecKu. Yncio B CTOOE OmpenessieT PacCTOSHHE OT JAWCTAIBLHOTO WA
IPOKCUMAJIbHOT'O KOHIIA 3BE€HA JI0 IIEHTpa TSKECTH 3BeHA. V3MepeHus: mpoBOIAT
OT JUCTAIBHOTO KOHIIA, €CIM OTHOCUTEIBHOE PACCTOSHUE, YKA3aHHOE B CTOJOIE 6
COOTBETCTBYET MPOIEHTY IUCTAJIHLHOTO KOHIIA 3B€HA PUCYHKa |, B MPOTHUBHOM
Cly4ae H3MEPEHUs MPOBOIAT C MPOKCUMAJIBLHOrO KOHILA. MCronb3ys JMHEHKY
OTMEpsieM YKa3aHHOE B CTOJOIE 7 pacCTOSHUE M OTMEYaeM IICHTP TSKECTH

KaXXa0ro 3BCHa.

10


http://eos.chifk.ru/mod/resource/view.php?id=2213

6. Jna nanpHeiel paboTel, Ha ¢hoTorpaduu CTPOUM MPSIMOYTOJIbHYIO CUCTEMY
koopauHaT XOVY. Pexomenayercs ock X HanpaBUTh TOPU3OHTAIBHO BIIPABO Yepe3
TOYKY OIOPBI, OCh Y HaMpaBUTh BEPTUKAIHLHO BBEPX Uepe3 JTHOO0YIO0 TOUKY Tea.

/. B mocTpoeHHOI cucTeMe KOOpJAUHAT U3MEpsieM JIMHEHKOW KOOPAMHATHI X U Y
[EHTpa TSIKECTU KaKJAOro 3BEHA M 3aHOCHUM KOOPAMHATHI B COOTBETCTBYIOIIUE
cTono1pB! 8 u 9.

8. Crombumel 10 u 11 3amomusteca aBromaruuecku. lloa cromOmamu 10 m 11
onpenaenarcs: koopauHatel obmiero mentrpa Tsokectu (OLT). (CamoctostensHO
oTpezeNnuTe AeHCTBUS, MPUBOASIINE K HaxoxaeHuto koopauHaTt OL[T)

9. ®uxkcupyem Ha pororpaduu OIIT B Bume Toukwu.

10. Mzobpaxenue pororpaduu orkpsiaeMm B I[10 Kinovea.

11. Ha nmaHenu MHCTPYMEHTOB BBIOMpPAaeM MOJEb (PUCYHOK 7) U IIETYKOM JIEBOM

KHOITKOM MBIIIIN CTaBUM MOJIENIb Ha (oTorpaduio.

Pucynox 1 Bwibop uncmpymenma «mooesnvy

12. I/ICHOJ'IB?)YSI BO3MOXHOCTL IICPETACKMBAHMUA KOHIIOB CCIMCHTOB MOJACIN

MepPEeTacKUBAEM HX IO 3B€HbAM Ha doTtorpaduu (pucyHok 9).

TR

Pucynox 8 Bwibop uncmpymenma «y2on»

13. OmpenensieMm yrasl yCTOMYMBOCTH C HCIOJB30BAHHEM HWHCTPYMEHTA YTOJ

(pucynok 8). Ilpumep koHeuHOTO BUJ1a PoTorpaduu npeacTaBieH Ha pUCyHKE 9.

11



Pucynox 9 — Ipumep xoneunoeo euoa homoepaghuu

14. Jlemaem BBIBOJI O MNpPUYMHAX CMEIICHUHU IEHTPA TIXKECTH OTHOCHUTEIIBHO
MOJIOKEHUS B OCHOBHOM CTOMKE

15. CpaBuuBaem nonoxenue OLT naitnennoe B 11.9 ¢ nonoxkenuem OLT B m.12.
16. IIpumepHoe odopmiieHre padoThl, (HOPMYIHPOBKA BHIBOAA MPEACTABICHbBI B
JTIOKYMEHTE Maker 1

(http://eos.chifk.ru/pluginfile.php/135/mod _label/intro/Maker 1.docx)

12


http://eos.chifk.ru/pluginfile.php/135/mod_label/intro/Макет_1.docx

Tabmuma 1 Pacyernas Tabnuua 1j1s onpeeneHus O0IIEro eHTPpa TSHKECTH YeJIOBEeKa

Aoc.

Ne 3BeHbA TeJa OTH. Macca Macea Abc. niuaa | Orua.pacer. 10 T | Abc.pacer. mo LT Y X*m Y*m
1 2 3 4 5 6 7 9 10 11
1 T'omoa 7,00% 0 50% 0 0 0
2 Tynosue 42,80% 0 55% 0 0 0
3 [Tneuo mpaBoe 2,70% 0 45% 0 0 0
4 [Ine4o neBoe 2,70% 0 45% 0 0 0
5 | Hpenmr. nmpaBoe 1,60% 0 57% 0 0 0
6 [Tpeamn. neBoe 1,60% 0 57% 0 0 0
7 Kuctp npaBas 0,60% 0 37% 0 0 0
8 Kucrs neBas 0,60% 0 37% 0 0 0
9 benpo npaBoe 14,20% 0 55% 0 0 0
10 benpo nesoe 14,20% 0 55% 0 0 0
11 | Tomnens mpaBas 4,00% 0 40% 0 0 0
12 ['onens neBas 4,00% 0 40% 0 0 0
13 | Crona npaBas 2,00% 0 44% 0 0 0
14 Crora neBast 2,00% 0 44% 0 0 0

Cymma 0
Macca ouT

13



3 OIPEAEJIEHUE MOMEHTA UHEPLIUN

eab padoThbI:

OHpGI[eJ'II/ITI) MOMCHT MHCPIHH TCJIa YCIIOBCKA OTHOCHUTCIBHO BBI6pEIHHOI>i OoCH.

OoOopynoBanmue:

«  @otorpadus cnoprcMeHa B popmare A4 (ctaTWyHas 1Mo3a ¢ MUHUMAaJIbHOMN
IUTOMIA/IBIO0 OTIOPBI, ChEMKa MPOBOAUTHCS BO (PPOHTATHHOW WIIM CATUTTaIbHOU
IUIOCKOCTSAX, Ha (OTO JOKHBI OBITh BHUJIHBI BCE 3BEHbsSI Teja uenoBeka (1o
tabmuie 1));

. Vuenndeckas auHeiika qauHou He MeHee 20 cMm;

*  (Cxema OTHOCHUTETHHOTO Beca M MOJIOKEHUS IIEHTPa MacC OTICIbHBIX 3BEHHEB
Tena (pucyHok 1);

Maker pacuetrHol Tabimuubl B (opmare s1aeKTpoHHbIX Tadmuir MS Excel,

[http://eos.chifk.ru/mod/resource/view.php?id=2213];

*  IlporpamMHOe obecrnieueHue i co3fanus oryeta (Hampumep, MS Word) u
Uit pacuetoB (Hampumep, MS Excel);

»  Tabmuna kosdpdunuenrta-kK (tadbmuma 3).

Kparkas Teopus:
MoOMEHT uHepuMH — 3TO M€pa HHEPTHOCTH Teja MpPU BPALIATEIBHOM
NBIKEHUU. OTHOCHUTEIIbHO OCH paBeH, CYMME MPOM3BEACHUM Macc BCexX

MAaTCPpHUAJIbHBIX TOYCK TCJIa HAa KBAAPAThI UX paCCTOSIHI/Iﬁ oT HaHHOﬁ OCH:

n
E : 2

J — ml ) rl %2
1 , CAMHHUIOA UBMCPCHHUA: KT ™M .
1=

B cBsa3u ¢ HCOOAHOPOAHOCTBIO 3BCHBCB TCJIa YCJIIOBCKA, BOCIIOJIB3YCMCA

AMITUPUYECKON POopMYIIOif

14


http://eos.chifk.ru/mod/resource/view.php?id=2213

n

J = E m, -k .
- , rie K — ko3¢ duimeHT onpeaeiseMblii mo Tadmie 3.

CpenHee 3HAUYEHUSI MOMEHTAa WHEPUMU YEJIOBEKA B OCHOBHOM CTOWKE

OpUMEpPHO paBHsAeTca J,=12xr-m° . Ha pucynke 10 mpencrasneHsl

KOB(l)(l)I/IHI/ICHTBI, OoIpcaAcAIOIMMrE BO CKOJBKO pa3 BO3paCTa€T MOMCHT HHCPIIMH

TCJIa BOKPYI' pPa3HbIX ocen Ipu pasiimdHOM IIOJJOKCHHKW 3BCHBCB TCJIA

OTHOCHUTCJIBHO OCH.

4

Pucynok 10 — MomMeHTBI nHEpIMHU Tella BOKPYT Pa3HbIX OCeH (B OTHOCUTEIbHBIX

€AVHUILIAX)

IHopsanok onpeneseHMss MOMEHTa MHEPUMHU rPagpuuecKUM MeTOA0M

(mo Tabsue 2)

1. Pabory cienyer BBINOJHATH IOCIE OIpeAeNieHus OOIIEro IeHTpa TIKECTU
UCIIOJIb3Y4 TOT k€ (haiia B popMare 3nneKTpoHHbIX Tabmun MS Excel, Ho pabGotas
Ha Jlucre2 (Tabnuma 2).
2. Cronbusr 1, 2, 3, 4, 5 u 3HaUueHHe MacChl 3aMOJIHATCS aBTOMAaTHYECKH Ha
OCHOBE JIaHHbIX ¢ JIucrl.
3. Ilepen nawasom paboThl HEOOXOIUMO ONpENEIUTh MaciTad ¢doTtorpaduu.

JInst 3TOro M3MepsieM pealibHbId pa3Mep 3BEHA CIOpPTCMEHa (Hampumep, MJIUHY
15



rojieHd) W JUIMHYy 3TOro e 3BeHa Ha ¢otorpaduu. IlomydeHHbIE 3HAYCHHS
3aMUChIBAEM B COOTBETCTBYIOIIME SYCHKM (OTMEYEHBI JKEITBHIM I[BETOM).
[IpaBUIbHOCTH OMpeeeHUsT MaciliTada MOXKHO OLICHUTh, HAlAs CYMMY 3Ha4eHUMN
JUISL TOJIOBBI, TYJIOBHIIIA, JIEBOTO Oeapa M JIEBOM T'OJIGHH M3 cToJjiOma 6. Jta cymma
JOJKHA OBITh MEHBIIE pOCTa CHOPTCMEHA Ha BelnuyuHy 6+3 cMm. B mporuBHOM
ciy4dae, He0OXOMMO MPOBECTH KOPPEKIIMIO MaciTada, M3MEHss 3HAUCHUS JUTHHBI
peabHOTO pa3Mepa 3BeHa CIIOPTCMEHa UK JUIMHY 3TOT0 K€ 3BeHa Ha (oTorpaduu
B IIpeJiesiaxX MOrperIHoOCTH u3MepeHus =1 cum.

4. Jlna 3amnonHeHus crtoyidnia 7 Bocmonb3dyeMcs gaHHbiMH ¢ Jluctl. Eciom B
KauecTBe OCH BpalleHusl Obuta BBHIOpaHA OCh X, TorAa aOCONIOTHBIC 3HAYCHUS
KoopauHaT Y OynyT sBasAThes pacctossHueM oT OLT 3BeHa 10 ocu BpaiieHHUs U
cronber; 7 3amonHseM 3HadyeHHsMHU cTtoiiona 9 u3 Jlucrl. Ecnu B kxadecTtBe ocH
BpalleHus Obuta BbIOpaHa och Y, Torja aOCONIOTHBIE 3HAYCHHUs KoopawHaT X
oynyt sBisATbcs paccrosHueM oT OLIT 3Bena mo ocu BparieHuss U croyder; 7
3anofiHAeM 3HadueHusiMu ctoyidua 8 u3 Jlucrl. Eciu B kadecTBe ocu BpallieHUs
BBIOpaHa IIPOU3BOJIbHAS OCh, TOTIa M3MepsieM paccTosHus or OL[T kaxmoro 3BeHa
JI0 OCH BpallleHUsI U 3aHOCHUM TOJIyYeHHBIC 3HaYEHUsI B cToJ10e1 7.

5.  Cronbern 8 3al10JHUTHCS aBTOMAaTHYECKH.

6. Cronbery 9 comepxut kodhduimenTsl kK MOMEHTa BpalleHUs. 3HAUYCHUE
O0epéM m3 Tabmunbl Ne3, Tme Mo BEepTHKAIM BBIOMpaeM OmKaiiiiee 3HAYCHUE,
COOTBETCTBYIOIIIEE PACCTOSHUIO OCh BpallleHUsI- IIEHTP 3BeHa (YMCIIO U3 CTOJ0Ia
8), a Mo ropu30oHTAIM OJIMKaillllee 3HAUYEHUE, COOTBETCTBYIONIEE JJIMHE 3BEHA
(uncio u3 cronodia 6)

7.  Cromnben 10 3amoaHUTBCA ABTOMATUYECKH, CyMMa o ctojomy 10 Oyner
OMpeIeATh OO MOMEHT MHEPIIUHU Tejla OTHOCUTEILHO BEIOPAHHON OCH.

8. B BBIBOAC yKaszaTh MOJYYCHHBIN PE3yNbTaT U CPABHHUTH €TO C TEOPETUUCCKU

BO3MO>XHBIM MOMEHTOM MHEPIIUU HAa OCHOBE prucyHKa 10.
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Ta6HI/IHa 2 — PacueTHas Ta6n1/1ua OIIpCACIICHUA MOMCHTA MHCPIHU TCJId

Ne | 3Benbs Teaa nzTclc{a Mﬁiz'a nﬁpﬁnc{.a JITMHA 3BEH.,M Aﬁc(.)lzzfcc;. o Paccr.10 ocu ,M K I
1 2 3 4 5 6 7 8 9 10
1 T'onoBa 0,07 0 0 0,00 0,00 0
2 TynoBurie 0,43 0 0 0,00 0,00 0
3 | Ilneuo mpaBoe 0,03 0 0 0,00 0,00 0
4 [Ine4o neBoe 0,03 0 0 0,00 0,00 0
5 |IIpenmu. npaBoe 0,02 0 0 0,00 0,00 0
6 | Ipenmr. neBoe 0,02 0 0 0,00 0,00 0
7 | Kucrtp npaBas 0,01 0 0 0,00 0,00 0
8 Kucts neBas 0,01 0 0 0,00 0,00 0
9 | benpo npasoe 0,12 0 0 0,00 0,00 0
10 benpo nesoe 0,12 0 0 0,00 0,00 0
11 | T'onens nmpaBas 0,05 0 0 0,00 0,00 0
12 | Tosesb neBas 0,05 0 0 0,00 0,00 0
13 | Crona npaBas 0,02 0 0 0,00 0,00 0
14 | Crona neBas 0,02 0 0 0,00 0,00 0

| 06ui= 0
Macmrao 1: 9 PeanbHast qjMHA 3BEHA 23
Macca 0 Jlnuna 3BeHa Ha GoTo 2,5
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Tabmuna 3 — 3Hauenue koddduirenta K, 11 HaX0XKICHUS MOMEHTA HHEPIIMK 3BEeHA Teja

Jlnwua 3BcHs B MeTpax {e)

Merpmt I
0 0,30 0,35 040 045 l 0,50 ' 055 0,60 0,65 0,70 T 0,75 08 09 1,00 110 120
! ]
i i :
0,0 0,00 0,008 0,010 | 0013 | 0017 | 0,020 | 0,025 | 0,03 | 0,035 | 0,04] 0,047 | 0,053 i 0,068 | 0,083 | 0,101 | 0,120
0,1 0,01 0,018 | 0,020 { 0023 | 0037 | 0031 | 0,035 | 004 | 0,045 | 0,051 0,057 | 0063 ; 0078 | 0,093 | 0,101 { 0,130
0,15 0,02 0,031 0,033 | 0,036 | 0,040 | 0,044 | 0,048 | 0053 | 0,058 | 0,064 0,070 | 0,076 | 0,091 | 0,106 | 0,124 | 0,143
0,20 0,04 | 0,048 0,050 | 0,053 ; 0,057 | 0061 { 0,065 | 007 | 0,075 | 008l 0, 087 0,093 | 0,108 | 0,123 ! 0,141 | 0,160
0,25 0,06 0,068 0,070 | 0,073 | 0,077 | 0,081 | 0,085 | 009 | 0095 { 0,101 | 01107 | 0,113 | 0,128 | 0,143 | 0,161 | 0,180
0,30 0,09 0,098 0,100 | 0,103 | 0,107 | Q,111 | 0,115 { 0,120 | 0,125 | 0,131 0,137 | 0,143 | 0,158 | 0,173 | 0,191 | 0210
£ 035 0,12 0,128 0,430 | 0133 | 0,137 | 0,141 | 0,145 | Q150 | 0,155 | 0,161 0,167 | 0,173 | G,I188 | 0,203 | 0221 | 0,340
§ 040 06 | 0,168 { 0170 | 0173 | 0,177 | 0,181 | 0,185 0,190 0,195 { 0201 0207 | 0213 | 0228 | 0243 | 0261 ! 0,280
0,45 020 | 0208 | 0210 | 0213 | 0217 | 0,221 | 0225 | 0,230 | 0235 | 0241 0,247 | 0253 | 0268 | 0,283 | 0,301 | 0,320
5 0,50 025 0,258 0260 | 0263 | 0267 | 0271 | 0275 | 0,280 | 0285 | 0291 0297 { 0303 | 0318 | 0333 | 0351 | 0,370
g 055 030 | 0,308 0310 | 0313 | 0317 | 0,321 | 0,325 | 0,330 ; 0335 | 0,341 0347 | 0353 | 0368 | 0,383 | 0401 | 0,420
y 0,60 036 | 0368 | 0370 | 0,373 | 0377 | 0,381 | 0385 | 039 | 0395 | 0401 | 0407 | 0413 | 0428 | 0443 | 0461 | 0450
= 065 042 0,428 0430 | 0433 | 0437 | 0441 | 0445 | 0450 | 0455 | 0461 0467 | 0473 | 0488 | 0,503 | 0,521 0.540
= 070 0,49 0498 | 0500 | 0,503 | 0507 | 0511 ! 0515 | 0520 | 0,525 | 0,531 0537 | 0543 | 0558 | 0,563 | 0,551 ' 0,610
= 075 056 ! 0568 ' 0,570 ! 0573 | 0,577 | 0,581 | 0,585 | 0,590 | 0,595 | 0,601 0,607 | 0,613 | 0,628 | 0,643 | 0,661 | 0,680
2 080 064 | 0648 |} 0,650 | 0,653 | 0,657 | 0,661 | 0,665 | 0,670 | 0,675 | 0,681 0,687 | 0,69 | 0,708 | 0,723 } 0,741 | 0,760
= 085 0,72 0,728 0,730 | 0733 | 0,737 | 0,741 | 0,745 | 0,750 | 0,755 | 0,761 0,767 | 0,773 | 0,788 | 0,803 | 0,821 | 0,840
§ 0,90 0,81 0,813 0820 | 0823 | 0827 | 0,831 | 0,335 | 0340 | 0345 A 03851 0857 | 0363 | 0878 | 0393 | 0911 | 0930
o 0% 0,90 0,908 0910 | 0913 ! 0917 | 0921 | 0925 | 0930 | 0,935 | 0941 0947 | 0953 | 0,968 | 0,983 . 1,001 | 1,020
= 1,00 1,00 1,008 1,010 | 1,013 | 1,017 1,021 1,025 | 1,030 | 1,035 | 1,041 1,047 1,053 | 1,068 | 1,083 | 1,101 | 1,120
= 1,10 1,21 1,218 1,220 | 1,223 | 1,227 | 1,231 1.235 1240 | 1,245 1,251 1257 | 1263 | 1,278 1,293 | 1,311 | 1,330
g 120 1,44 1,448 L450 | 1453 1,457 | 1461 1465 | 1470 | 1475 | 1481 1,487 | 1493 | 1,508 | 1,523 | 1,541 | 1560
£ 1,30 1,69 1,698 1,700 | 1,703 1,707 | 1,711 1L,71S | 1,720 | 1,725 | 1,731 1,737 1,743 | 1,758 | 1,773 1,791 | 1,810
= 140 1,96 1,968 1,970 | 1,973 | 1977 | 1981 1.985 1,990 | 1,995 | 2,001 2,007 | 2,013 | 2,028 | 2,043 | 2,061 | 2,080
1,50 2,25 2,258 2260 ' 2,263 | 2,267 | 2270 | 2275 | 2,280 | 2285 | 2291 2297 | 2,303 | 2,318 | 2,333 | 2351 | 2,370
1,60 2,56 2,568 2570 | 2,573 | 2,577 | 2,581 | 2285 | 2,590 ( 2,595 | 2,601 2,607 | 2,613 | 2,628 | 2,643 | 2,661 | 2,680
1,70 289 | 2898 | 2900 | 2,903 | 2907 i 2911 ! 2915 | 2920 | 2925 2.93! 2937 | 2,943 | 2958 | 2973 | 2 991 3,010
1,80 324 3,248 3250 | 3,253 | 3257 | 3261 | 3265 | 3270 | 3275 | 3,281 3,287 | 3,293 | 3,308 | 3,323 . 3,341 3,360
1.90 3,61 3,618 3,620 | 3,623 | 3,627 | 3,631 | 3,635 | 3,640 { 3645 | 3,651 3,657 | 3,663 | 3,678 | 3693 | 3,711 { 37720
2,00 4,00 4,008 4,010 | 4,013 | 4 017 4,021 | 4025 | 4,030 | 4,035 | 4,041 4047 | 4053 | 4,068 | 4083 | 4,101 | 4,120
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