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ANMK «CTAHb YEMIMTMOHOM»

BBeaeHue

CnopTMBHas OAAPEHHOCTb SIBASETCS CNOXHbIM MHOFOTPAHHbIM SIBIEHWEM, KOTOPOE pacCMaTpUBaETCA
LWMPOKO C METOA0N0MMYECKMX, BUONOTMUYECKMX, TCUXONOTUYECKUX U COLMANBHBIX MO3ULMIA. CNOPTUBHYIO
OLAPEHHOCTb XapaKTEPU3YIOT KaK MpeapacnonoXeHHOCTb K onpeaenéHHOMY BUAY AEeATeNbHOCTH
n6osee BbICOKOMY YPOBHIO 00y4aeMOCTU/TPEHUPYEMOCTU B KAKOM-TO KOHKPETHOM BMae criopTa. YeMm
paHblUe 3Ta 04aPEHHOCTb BbISBNISETCS, TEM 6onee 3¢hdHEKTUBHOM MOXET CTaTb CNOPTUBHAsSH MOATOTOBKA
WHAMBMAA, N TEM BOJIbLLE BEPOATHOCTb €70 NOMaAaHMs B JUTHbIN KJ1acC CMOPTCMEHOB.

AnnapaTHO-NPOrpaMMHbIM KOMMIEKC SBASETCS aBTOMAaTU3MPOBAHHOM CUCTEMOM TECTUPOBAHUA ANS
onpeneneHns NpeapacrnoioXeHHOCTM AeTer OoT 5c nonosBuHoM [0 6 C nonoBuHon net. Komnnekc
NO3BONISIET NMPOU3BECTU TECTUPOBAHUE WM AAaTb OLEHKY NCUXODU3MONOTUYECKUM U PU3NONOrNYECKUM
ocobeHHOCTAM, MOpPhONOrMYyeckoro Cratyca MYypoOBHS pas3BuTMS (u3Myecknx Kayects. Ha ocHose
[LAHHbIX MOKa3aTenen [AlT UHTErpanbHYy OLEHKY WM peKOMeHAAUMM MO CMOPTUBHOW OpUEHTALUU
nycnewHom peannsaumnmn cnocobHocTen McnbiTyemMbix B KOHKpETHOM Buae cnopta. Cuctema xapakrepu-
3yeTCs BO3MOXHOCTbIO OMepaTUBHONO MosyvyeHns MHGopMaL MM, COXPAaHEHUS M OTNPABKM pe3ynbTaToB
TEeCTMPOBAHMSA HA NOYTY NpeaCcTaBUTeNS.

ATMK BKNOYaeT annapaTHY M NPOrpaMMHY0 4yacTu. AnnapatHag 4YacTb npeacraenseT cobon Habop
annapaTtHbIX MoAynen AN uccnefoBaHna NCMXOMOTOPHOM AeATeNIbHOCTU, PYHKLMOHANIBHOMO COCTOSHUS
M 0CobeHHOCTeN perynsaumm opraHmama, GyHKLUMM BHELIHEro AblXaHMWs, 0OMeHHbIX NPOLEeCCOB M COCTaBa
Tena 4enoBeka, aTakke gns GUKCauMmM pe3ynbTaToB, BbIMOMHSAEMbIX B CMNOPTMBHOM TeCTUPOBAHMM.
[lporpaMMHas 4acTb npeacTaBfeHa BBUAE CMeLManu3MpoOBaHHOM KOMMbIOTEPHOW MPOrpaMMbl 1 Co-
MYTCTBYHOLLMX CEPBUCOB.

AlNK co3paH Ha OCHOBE Hay4HbIX pa3paboTok B 061acT GU3MYECKOM KynbTypbl M CNOPTA, Npu noaaep-
XKe MuHuctepctea cnopta Poccuiickon Penepaunmn M HayYHO — MeToauYeCcKoM conposoxaeHnn HIY
nm. N.®.Jlecradta. bnarogaps CBOMM BO3MOXHOCTSIM KOMMNEKC OXBATbIBAET LMPOKMI CNEKTP 33a4ay
He TONbKO CMOPTUBHOW CeNnekumn, HO M CNOPTa BbICWIMX AOCTUXEHUN M MOXET ObITb MCMNOMb30BAH ANS
peLeHns BCEBO3MOXHbIX 33[1a4 B aCMeKTaxX COPTUBHOM AeSATeNbHOCTM.

Mo 3aBepLUEHMIO TECTUPOBAHMS CUCTEMA AAET 3aK/I0UYEHME MO YPOBHIO M XapakTePUCTUMKAM NCUXODU3M-
0/10rMYecKoro M MopPodYHKLMOHANBHOIO Pa3BUTUS, OCOBEHHOCTAM pPEeryasuum M YypoOBHIO Pa3BUTUS
bU3MYECKMX KQUYeCTB UCMbITYEMOrO, PEKOMEHAALMM, KAKMM BMAOM CMOPTa Jlyylle 3aHUMaTbCS, UCXOAA
13 MONyYEHHbIX B X0 TECTUPOBAaHMS PE3Y/bTAaTOB M 0XKMAAEMOr0 NPOrHO3a pa3BUTHUS UCTIbITYEMOTO.

A Pe3ynbTaTbl TECTUPOBAHUA COXPAHAIOTCS B BUAE TEKCTOBOIO
@ v rpaduyeckoro darvina PDF.



PykoBOACTBO nonb3oBaTens

PYKOBOACTBO Nno/b30oBaTens

HacToswee pykoBOACTBO NpefHa3HayeHO An9 cneunanuctos, paboTtatowmx HaAlTK mnnposoaawmx

TeCTUpOBaHMe.
B pykoBoacTBe 6yayT npeacTaBneHbl METOAMYECKME YKA3aHMsI MO NPOBEAEHMIO TECTUPOBaHUS Ha ATK.
He pekoMeHAayeTcs npucTynaTth K paboTte ¢ KOMMIEKCOM, HE U3YYMB HACTOSILLEE PYKOBOACTBO.

TectuposaHue Ha AlK cocToUT U3 WecTU 3Tanos:
1.3Tan perncrpaumu Ha TeCTUPOBAHMUeE;

2.3Tan aHTpPONOMETPUYECKOTO MCCNEeA0BaAHMS;

3.2Tan GyHKLUMOHANbHOrO MCCNefoBaHMS;

4.37an NcMxodU3noIorM4ecKoro MCCnesoBaHus;

5.3Tan cnopTMBHOIO TECTUPOBAHMS;

6.3aBepLueHne TeCTUPOBAHMS.

Kaxabii 13 3TanoB TeCTUPOBAHWUA NoApa3yMeBaeT onpenenéHHbli NOpAaLaoK AeNCTBUI, HANPaBAEHHbIX
Ha NoJlyyeHne pe3ynbTaToB TeCTUPOBAHMS, M MO3TOMY BCE OEWCTBMS OO/MKHbI BbIMOMHSATLCSA B CTPOro
YKa3aHHOM nocnenoBaTeNibHOCTU. [1porpamma He facT NpUCTYNUTb K AANIbHEMLWEMY MPOXOXAEHUIO
TECTUPOBAHMS, eCN He NponaeHbl 00s13aTeNnbHble TeCTbl M UuccnenoBaHus. [pu Beoge BUHTepdenc
NpOrpamMMbl HeAOCTOBEPHbBIX 3HAYEHUI a4eliKa, Kyaa 6bin10 BBEAEHO YKa3aHHOe 3HavYeHue, byaeT noa-
CBEYMBATBLCS KPACHbIM LLBETOM M CUTHANIM3MPOBATb O BO3MOXHOWM ownbKe. [1pn BO3HUKHOBEHWMU OAHHOM
cuTyaumm HeobxoauMo eLwé pas Npon3BeCTU U3MEPEHME UM CPABHUTbL MOYYEHHbIN pe3ynbTaT C BBeAE-
HHbIM pe3yNbTaTOM B 3Ty S4ENKY 1, eCIM 0OHAPYXXMTACh OLIMOKA — MCNPABUTb Ha MPaBUIbHOE 3HAYEHME.
Ha 3Tane aHTponoOMEeTpMYEeCKOro UCCnenoBaHNs He BCe M3MepeHns obs3aTenbHbl. Suelikn, ob6s3aTtenb-
Hble ANs BBOAA, OyAYT Tak)Ke NPOCUIHANM3UMPOBAHbI M MOACBEYEHbI KPACHbIM LIBETOM. SlUeiku, He Bbla-
e/1eHHble KPaCHbIM, He 0693aTeNbHbl 415 BBOAA M MOTYT ObITb MPONYLLEHbI N0 YCMOTPEHMIO CMEeLManmcTa,
npoBoAsLLero TectMpoBaHue. [ponyck AaHHbIX M3MEPEHMIM He OTPA3UTCS Ha KOHEYHOM pe3yfbTaTe
M Npom3BOaMTCS AN GOPMUPOBAHUS CTATUCTUKM NO YTOYHEHHBIM MAapaMeTpaM.

B AlNK Takxke peanun3oBaH GyHKLMOHAN NpeaynpexaeHns pa3BuTUsl HexenaTeNbHbIX NoCneaCcTBUM AN
3[0pOBbS UCMbITYEMOrO, KOTOPblE MOryT 006pa30BaTbCs B XOA4E NPOXOXAEHUS TECTUPOBAHUS, B pe3y/b-
TaTe NpeabsBNeHUs HeaaeKBaTHOM TeKyLeMy PYHKLMOHANbHOMY COCTOSIHUIO OpraHM3Ma UCMbITYeMOro
Harpysku. [pu nonyyeHnn nporpaMMon aHOManbHbIX NOKa3aTesien NnporpaMma 3anpeTuT fdanbHenwee
NPOXOXAEHME TECTUPOBAHMS M MPOCUTHANM3UPYET O CHUXKEHHOM YPOBHE 340POBbS.

B HacTosLEM pyKOBOACTBE pacCMaTPMBAETCS OCHOBHAs dyHKLMS KOMMeKca: onpeaeneHue npeapac-
MOMIOXXEHHOCTU M 0COBEHHOCTEN Pa3BUTUS Y AETEN K 3aHATUSIM Pa3fIMYHbIMU BUAAMM CNOPTa. 3aTparnea-
€TCS TONIbKO METOA0M0MMS NPOBEAEHNUS TECTUPOBAHUS M NMOCEA0BaTENbHOCTb AENCTBUIA, HEOOXOAMMbIX
AN MONYYEHUS pe3yNbTaTOB TECTUPOBAHMS.

N He 3aTparnMBaeTCa TeXxHn4Yeckaqa nTeopeTnyeckaa 4acrb pa60TbI C KOMMNNeKCoOM, a UMEHHO: HaCTpOﬁKa
NporpaMMHbIX Mo,u,yneﬁ, BXO4AWMNX B COCTAaB EAMHOIO KOMMIEKCa, NCNoJib30BaHUE
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ANMK «CTAHb YEMIMTMOHOM»

OTAENbHbIX BO3MOXHOCTEW KOMMMeKca, pabota Komnaekca M anroputMoB 06paboTkM pes3ynbTaTos,
nofyyeHue pesynsTaToB, CO34aHME KapTOTeKM M 6a3 faHHbIX, TEOPUS NPUMEHSIEMbIX METOAMK, NONyYe-
HME XapaKTEPUCTUK U T.A,.

[MporpaMma MakCcMMasibHO aBTOMaTM3MpPOBaHa U He TpeboBaTeNbHa K Yenoeyeckomy daktopy. Cnewyma-
JIUCT, NPOBOAALLMIA TECTUPOBAHME, BbICTYNAET «ONEpPaToOpPoOM» MeXAY UCMbITYEMbIM U CAMOI CUCTEMOW.
Mo pe3synbTataM MccnenoBaHWs GOPMUPYETCS UTOFOBbIM OTYET M ABTOMATMUECKM OTMPABASETCS Ha

MOYTY,YKa3aHHYH Npu perncTpaLmm Ha TeCTMpoOBaHMe.
Huke 6yoyT AaHbl METOAMYECKME YKa3aHMs MO NpoBeaeHMto TecTupoBaHms Ha AlNK.

MeToauuyecKkue yKazaHusa no nposegeHuio TectTupoBsaHus Ha AlK.
| 3Tan. Perucrpauum Ha TeCTUpoBaHue.

3abnaroBpeMeHHO N03aboTbTeCh O TOM, YTOObI Ha MOMEHT TeCTUpOBaHMS paboTana CeTb M MAaHWeTbI
Obl1M NONHOCTBIO 3apskeHbl. [lns npoBeaeHUs TeCTMpOBAHMS MOTpebyeTcs nnaHWeT uan HoyToyk
cnpepyctaHoBneHHoiM Chrome Web Browser, npunoxeHunem TectupoBaHusa peten «CTAHb
YEMIMMOHOMy», aTtakxe npunoxenus: Herpocodt, MEOACC, Mnantorpadus, CKATT. Ona Bepcum
npunoxenus (MOLEJb 2 MPO) Takxe fomkHa 6biTb YCTAHOBIEHA NporpamMma «computer vision» u ero
KOMMNEKTYoLLME.

Mocne 3anycka nporpaMMmbl OTKPOETCS OKHO NPUIOXKEHUS. YTOObI HauaTb TECTUPOBAHWE, BBEAWTE NIOTUH
¥ Maposib, KOTOPbIV Bbl MONYYMUIM OT aAMUHUCTpaTopa. [ocne Bxoaa B CUCTEMY Bbl yBUAMTE CBOE pacny-
CaHWe Ha feHb. ng Hayana TecTMpoBaHMS BblbepuTe CTPOKY, COOTBETCTBYIOLLYIO TEKYLLEMY BPEMEHM
(Pnc.1)
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Mepen TeM, Kak NPUCTYNUTb HEMOCPEACTBEHHO K MPOXOXAEHUIO TECTUPOBAHMS, HEOOXOAMMO NPOUTH
pervcTpaumio 1 co3aatb KapTouky ucnbityemoro (Puc. 2, 5), a Takke 3arpy3utb B NporpaMmmy MeamnumH-
CKY0 CMpaBKy UCMbITYEMOrO.



| 3Tan. Perncrtpaunu Ha TeCTupoBaHue.
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PucyHok 2.
CospaHue KapTouKu
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[lna Toro uto6bl CnpaBka nonana BMNporpamMMmy, HeO6Xo0aMMO CHa4vana chotorpadmpoBaTb CNpaBKy
Ha yCTPOWCTBO, HAa KOTOPOM NPOBOAMTCS TECTUPOBAHME, A5 3TOTO HEOOXOAMMO OTKPbITb Kamepy 1 cho-
TorpadupoBaTb CNPABKY, APSIbIK KAMEPbI HAXOANUTCS Ha NaHenu 3agad (Puc.2). [ocne Toro kak cnpaska
Hbina chpotorpacdmpoBaHa, MOXHO 3aKpbITb KaMepy. Tenepb HE0H6X0AUMO 3arpy3uTb choTorpadmMpoBaH-
Hyl cnpaBky Bnporpammy. ChoTorpadmpoBaHHbie CNpaBKM XPAHATCS Bnanke ObICTPOro AoCTyna
«n306paxeHuns» (Puc.3).
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Tenepb, 4TOObI 3arpy3nTb CNPABKY B NPOrpaMMy, HEOHXOAMMO HAXaTb HA KHOMKY «3arpy3uTb CpPaBKy»
(Pnc.2), oTkpoeTcs cucTeMHbI NPOBOAHUK (PUC. 3) B OKHE, NOSBMBLUEMCS CNEBa, B MeHI0 «/36paHHoe».
Heobxoamnmo BblbpaTb BKNAAKY «M300paxkeHus», OTKpoeTca xpaHunuiie dotorpaduit, 3arpy>XeHHbIxX
Ha 3TO yCTpomncTBO (Puc.3), nanee Heob6xooMMO BblIOPaTb HYXKHYIO CMPABKY M HAXaTb HA KHOMKY «OT-
KpbITb»,MOCNE Yero CrpaBka NoCcTynuT B nporpamMmy (Puc.4).
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Mocne 3arpy3ku CpaBKM MOXHO NPUCTYNUTDL K 3aMO/IHEHMIO aHKETbl UCNbITyeMoro. HeobxoamMMo BBeCTu
BCe Heobxoammble aaHHble (Puc.2ub5). Ecin obsi3atenbHble OaHHble He 3anOJIHEHbl, NPU HaXaTum
Ha KHONKY «HauyaTb TeCTMpoBaHWe» NporpaMMma He neperaéT K cneayrwemMy AeiCTBUI0 U MOACBETUT
oba3aTenbHble 49 BBOAA NOAS KpacHbIM LeeToM (Puc.5). [Ing nponomkeHms Heobxoammo byaet 3anon-
HWTb cooTBeTCTBYIOWME nons. Koraa Bce nong 6yayT 3anofiHeHbl, MOXHO ByAeT NpucTynuTb K TeCcTupo-
BaHMIO, HAXAB Ha KHOMKY «HayaTb TecTupoBaHue» (Puc.5).
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[1 3Tan. AHTponomeTpuyeckoe nccnefosaHue.

Il 3Tan. AHTpoNnomMeTpuyeckKoe uccnegoBaHue.

Mocne Toro Kak 6bl1a NpoaeHa perncTpaums, CneumanncT HauMHaeT TecTupoBaHue. MNepBbIM 3TanoMm
BTECTUPOBAHMUM SIBNSIETCS aHTPOMNOMETPUYECKOE MCCNeAOoBaHME (M3yYEHME OCODOEHHOCTEN BHELLHEro
pa3BUTMS YenoBeka). [lepen HayanoM aHTPONMOMETPUYECKUX U3MEPEHMIA CMNELMANUCT LOMKEH MNOArOTO-
BUTbCS K MPOBEAEHUIO TECTUPOBAHUSA. B cnyyae HE06X0AMMOCT NOMOYb UCMbITYEMOMY CHATb MELLAKD-
LLLYO NPOBEAEHNIO U3MEPEHUI OAeXAY (MalKy, 00yBb M HOCKM) U BbICTaBUTb €0 B UCXOAHYHO MO3Y.

BaxHo! lNockonbKy MCNbITyeMbIi HEKOTOPOE BpeMS AO/MKEH HAXOAUTbCS 6e3 yacTu oaexabl, Heobxoam-
MO OrpajuTb 30HY UCCNIEA0BAHUS MU NpoLeaypa UccnefoBaHUa AOMKHA NPOXOANUTb B U30/IMPOBAHHOM
KabuHeTe. B noMeLleHnn Mnn orpaXxaeHHOM 30He AO/MKEH NPUCYTCTBOBATL TOSIbKO CNELMaNmUCT, NpoBO-
ASWNA TECTUPOBAHUE U UCMbITYeMbIA. Bo BpeMsa MccnenoBaHUs He AOMKHO ObiTb C/IMILKOM XOSIOAHO.
B MecTe, rae npousBoaaTCs uaMepeHus, HeobxoaAnMO NOCTeNIUTb Ha MO TMMHACTUYECKUIA KOBPUK UK
NOACTUAKY U3 MATKOW TKaHU, XOPOLLO NOAOMAET NPOCTbIHS. [1py NnpoBeaeHnn n3MepeHnin UCNbITyeMbIN
CTOMT Ha noacTunke. 1o OKOHYaHMI0 BCeX U3MEPEHUI UCTbITYEMbI LOKEH CPa3y OAETbCS.

NcxopHas nosa. McnbiTyeMbid JOMKEH CTOSTb MPSMO: CMMHA BbINPSMAEHA, FPYAb C/lerka BbloAéTcs
Bnepén, XMBOoT NofobpaH (HO 6e3 HanpskeHus), Naevm B eCTeCTBEHHOM NOMOXEHUM (He AO0MKHbI ObITb
MCKYCCTBEHHO OTBEAEHbI Ha3ad MU CBeAeHbl BNepén, MOAHATbI UM OMYLLEHbI), KM ONYyLLEeHbl BAOAb
TYNOBULLA, MasNbLbl BbITSHYTbI, CTOMbI CONPUKACAKOTCA NATKAMM (MCKOYEHME NPeacTaBASOT MHAMBUAY-
YMbI C BbIpaXXeHHOW X-06pa3Hor GOpMOI HOT, Npy KOTOPOW CBEAEHNE NATOK BMEeCTe HEBO3MOXHO UK
BECbMa 3aTPYAHUTENbHO), HOCKM CTOM pa3BefeHbl Ha pacctosiime okono 15-20 cM. fonosa HaxoauTcs
BTAKOM MONOXEHMM, YTO KO3EKOBAS TOYKA M HUXKHMUIA KpPal ra3HMLbl YCTAHABAMBAKTCS B OAHOM ropu-
30HTAJIbHOM NIOCKOCTU (MapannenbHo nony). (Puc.6) lbixaHne ncnbiTyeMoro fOMKHO ObITb CMOKOMHbBIM,
NMOBEPXHOCTHbIM (He ryboKnM), 3a4epXKMBaTh AbixaHune He cneayeT. Ocoboe BHUMaHMe cnenyeT obpa-
WaTb HA AbIXaHME UCMbITYEMOrO BO BpEMS M3MepeHuit 06XBATOB rpyaHOM KNETKU.

HO3EAKDBAR
Touxa

PucyHok 6.
MpaBunbHag nosa
ANS NpoBeAeHUs USMepeHUn
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ANMK «CTAHb YEMIMTMOHOM»

N3mepeHun

[MepBbIMM 3MEPAKOTCA POCT M Macca Tena UCnbiTyemoro. s nsmepeHuns pocta MCNob3yeTcs Na3epHbii
aHTponomeTp (Puc.7).

CHpoc wasepesinit
PucyHok 7.

JlazepHbivi
aHTponoMmeTp

Hano masmepound

Cneuunanuct, npoun3BOAALLMI NpoLeaypy, BCeraa CTOMT CNpaBa OT UCMbITYEMOro, AePXXMUT aHTPOMOMETP
npaBon pykow. M3mepuTenbHbii Npubop NpUKNaAbIBAeTCa K BepxylweyHon Touke (Puc.8) ucnerka
NpUXKMMaeTcs K ronose. Ha pykosiTke aHTpONOMeTpa CBEpPXY HaXOAUTCS YPOBEHb, MO3BONSOLLMIA KOH-
TPOMPOBATL NOJIOXKEHWE AHTPONOMETPaA B NIOCKOCTU, Nepes TeM, Kak U3MepUTb pe3y/bTaTt,HeobxoanmMo
BbIPOBHATb aHTPOMOMETP MO YPOBHH0. [1ocne Yero MoXXHO NPOM3BECTU U3MEPEHME HAXKATUEM HA KHOMKM
yrpaBieHUs, HAXo4ALMeCs Ha pyKoaTKe aHTpornoMeTpa. [11g Toro 4ytobbl BbINOMHUTL NpoLLeaypy, Heob-
XOAMMO 2 pa3a HaXaTb Ha KHOMKY «HAYano M3MepeHus», Ang cbpoca pesynstata HeOBX0AMMO HaXaTb
Ha KHOMKY «COPOC M3MepeHUM».

BepxywedHan Touka

PucyHok 8.
M3mepeHne pocra




N3mepeHns

Macca Tena u3mMepseTcs Ha 3NEKTPOHHbIX BecaxX. McnbiTyeMbi BCTAaéT Ha BeCbl 06eMMu Horamu, nosa
NpubAN3UTENBHO TaKas Xe, Kak MpU U3MEPEHUAX pOCTa, OTIMYUE NULLL B TOM, YTO HOMM PacCTaBAAOTCS
B CTOPOHbI Ha pacCcTosiHME WKMPUHbI naey. [Tocne Toro, Kak UCMbITyeMbI BCTaNA Ha BeCbl, HE06X0AMMO
COXPaHATb 33[4AHHYI0 MO3Yy A0 aBTOMATU4eckon dukcaumm pesynbrata. ABTomatuyeckas dukcaums
pe3ynbTata Npou3BOAMTCS BecaMu. [lonyyeHHble pe3ynbTaTbl MU3MepeHUin BHOCATCS B UHTepdenc npo-
rpaMMbl NOCPeACTBOM PYYHOro BBOAA B COOTBETCTBYOLWME aueiku (Puc.9).

Pucrsasine Chmpsses 1sEmesEsl B SITIDaR s

Tect 1 wa 4. AHTponoMeTpUNecKni

i 28 3 4

PucyHok 9.

PocT 1 Bec
Beopa pesynbratoB

OfcpynoeaHne: na3epHLIR
AHTPONOMEaTH, HanonbHbsIe BeCkl

Pact

TV e ¢ BT
i il et

Bar

[Mocne nM3MepeHUs Maccbl TeNa MCMbITYEMbIM BO3BPALLAETCS HA MECTO MPOBeAEeHUS U3MEpPEeHWUN, Ha
NOACTUAKY. 3aTeM NpoBOAAT U3MepeHne 06xBaToB Tena. ATy npoueaypy (3a UCKIIOYEHUEM U3MEPEHMUS
obxBaTa rpyau) NpoBOAAT CTPOr0 B FOPM3OHTANIbHOW MAOCKOCTM (NapannencHo nony). MiamepeHus
NPOBOASATCS B CTAaHOAAPTHOM MOMOXEHUU MCnbiTyeMoro. M3MepuTtenbHas NleHTa AOMKHA MIOTHO
npuneratb K 4actsM Tena, HO He CcAaBAuBaTb MX. HyneBOW KOHel, M3MepuTeNbHOM NeHTbl BCeraa
Haxo4MTCa B NIEBOM pyKe creuumanucta, bnmxe Kk nepenHen (ang ob6xBaTtoB rpyam M Tanuu)
nnun 6okoson (ans 06xBaTos benep) YacTu Tena UCNbITYEMOrO, B XOPOLLIO BUAHOM none 3peHus. [lbixaHue
MCNbITYEMOro CNOKOMHOE.

Mpu n3MepeHnmn obxeata rpyau (rpyaHOM KNeTku) cneumanuct, NpoBoasaWMM TeCTUPOBAHUE, OEPXUT
HYy/N1eBOM KOHeL, CAHTUMETPOBOM NEHTbl B 1IEBOM pyKe, Cnerka npuxmnmas ero K nepefHen noBepxHoCcTu
rPYAHOM KNETKM UCMbITYEMOIO Ha YPOBHE HUXXHMUX CErMEHTOB NPaBOro OKONOCOCKOBOro KpyxKa.[1paBom
PYKOM NpOTArMBAET APYroM KOHeL, NeHTbl C3a4M UCMbITYeMOro U GUKCUPYET ero Nog, HUXHUMKU yriamu
nonaTok (He 3axBaTbiBas Mx).anee neHTa MAET HEMHOrO BBEPX N0 BOKOBOM CTEHKE rPYAHOM KNETKU U
cnepeam 3aKpbiBaeT CO60M HUXKHME CErMEHTbI OKOJIOCOCKOBbIX KPYXKKOB. KOHeL, CAaHTUMETPOBOM NEHTI
OUKCUPYETCA Ha HYNIeBOM OTMETKOM 3aKPENIEHHON YaCTU TEHTBI.

Ilns onpeneneHns 3KCKYpCUMU TPYAHOM KNETKM UCMbITYEMOro NPOCAT CAENaTb MAKCMMAanbHbIA BAOX
M 3aepXaTb AblXaHWe (NeHTa OCTAETCS NPUXKATOW K ero rpyaAHoN KneTke). B 3ToT MOMeHT cneumanuct
CYMTbIBAET HOBbIM pa3Mmep obxBaTa rpyam: NpyM MakCMManbHOM BAoxe. [anee ucnbiTyeMoro npocst
cLenaTb MakCMManbHbIM BbILOX, B MOMEHT OKOHYaHWs KOTOPOro CNeLManmncT CYUTbIBAET HOBbIM pa3mep
ob6xBaTa rpyaHoOM KNeTKu: Npyu MakCMManbHOM Bblgoxe. BennumHa aKcKypcum rpyaHOM KNeTkM paBHa
Pa3HOCTM MaKCMMasIbHOTO U MUHMMAsIbHOTO 06XBATOB IPYAHOM KNETKM.

L



AMNK «CTAHb YHEMTMUOHOM»

O6xBaT TannKn U3MepaeTCs CTPOro rOPM3OHTANIbHO M B Hanbonee y3Kon YacTu bptowHom nonoctu. Ecnm
onpeneneHune y3Kom 4acTu 3aTpyaHUTENbHO, TO NEHTA HAaKNAAbIBAETCS HAa CepeanHe pacCTosHUS Mexay
10-m pebpoM 1 rpebHEM Ta30BOM KOCTW.

[naunsmepeHuns obxsata benep yepes AroauLibl CNeLManucT npucesaeT Ha OAHO KoneHo cboky (cnpasa)
oT ucnbityemoro. CaHTMMETPOBAs IEHTA HAaK/IaAbIBAETCS HA CaMble BbICTyMAloLWMe Ha3a 4acTu aroguu,
fanee — cnepeau u COHOKy — NIeHTa MAET CTPOr0 rOPU3OHTANBbHO U B 061acT HOKOBOWM MOBEPXHOCTH
npasoro 6eapa HakNaAbIBAETCA HA A 3aKPEenIEeHHbIM HYIeBbIM KOHLLOM.

MecTa u3amepeHuns 06xBaToB 1 NpuMepbl NpeacTasneHbl Ha PucyHke 10w 11.

oficsar rpyasol eI

offanaT T ORIT T

PucyHok 10. ofinsa Génsp

Mecta usMepeHmii

olixsar féaep

obxBaToB Tena

PucyHok 11.
Mpumepbl
M3MepeHuit 06xBaToB

12



[1 OTan. AHTponomeTpuyeckoe nccnegoBaHme.

Mocne nsmepeHns 06xBaToB Tena HEOH6XOAMMO U3MepUTb pa3Max pyK.[11g Toro 4To6bl U3MepuUTb pa3mMax
PYK, He06X0AMMO MONPOCUTb UCMBITYEMOrO Pa3BeCTU PYKM B CTOPOHbI Tak, YTOObI pyKu v nneyun 6biiu
Ha O4HOM YpOBHe 1 00pa30BbIBANIM NPAMYIO JIMHUIO NApannenbHo nony. Pyku Heo6xoaMMo BbITSHYTb Kak
MOXHO Aanblie apyr ot apyra. Cneunanuct npomMsBOAMT M3MEPEHUE CO CMIMHBI UCMbITyemMoro. Hyneso
KOHeL, NpuKaabiBaeTcs K Hanbonee BbICTYyNaKLWMM Bnepes, NanbLam IeBOM PyKu, fanee neHta npoTa-
rMBAeTCs KHaubonee BbICTyNakWMM Brnepéq nanbLuam npaBon pyku. Cneumanucrt cuntbiBaeT ANUHY
pasMaxa pyK. PaccTosiHMs oT KOHYMKOB NanbLEB IEBOM PYKM A0 KOHYMKOB NaNbLEB NPaBOM PyKu, pa3se-
AEHHbIX PYK B CTOPOHbI, M €CTb pa3Max pyk. [pu naMepeHunn neHTa NpoxoamT BAO/b IEBON pyKK, Yepes
nneyn,CNuHY 1 BAONb NPaBOM pyKK,06pa3ys NpsiMyLo IMHUIO, NapannenbHyto nony (Puc.12).

CaHTUMEeTpoBas NeHTa

PucyHok 12.
U3mepeHue
pa3Maxa pyk

Bce nonyyeHHble nokasatenn HeobxoaAMMOo BHECTM NOCPEACTBOM PYYHOro BBOAA B MHTepdenc nporpam-
Mbl (Prc.13). Kaxabli M3MepeHHbIM NnapaMeTp BHOCUTCS B CBOKO a4eiKy. Ecnm nocne BBoaa M3MepeHHbIX
3HaYEeHUN g4erika ropuT KPaCHbIM LBETOM, M COOKY NULWIETCs npeaynpexneHne o BBOAE HEBANUAHOMO
3HayeHusa (Puc.14), BaToM ciyvae nepen TeM, Kak NPUCTYNUTb K CnefylwmM Tectam, Heobxoammo
NpOBEepUTb MPABUIbHOCTb BBEAEHHOTO B 3Ty 4eiKy 3Ha4yeHus. [pn HeobxoaMMOCTM NpoM3BeCTU n3Me-
peHue ewe pa3 1 nocse Toro, Kak cneunanmct ybeamutcs B NpaBuibHOCTU BBEAEHHOIO 3HAYEHWMS, OH MO-
XXET NPUCTYNUTb K NPOBEAEHMIO CNIeAYHOLMX TECTOB, HAaXaB Ha KHONKY «K cnepytowemytecty» (Puc.14).

I (rEes A T O

TecT 113 &, AHTRonoMETRIHECRIE
1 11::..::_.'.‘“-...... 3 4

Viameperps QNAH, S Marapeside GapKH, oM MamMepeHmne WkpiH, oM
PucyHok 13.
BBopa usMepeHHbIX
3Ha4YeHui B uHTepdeic
nporpamMmbil

K Ct yminaraty ==y . DETano Rt
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AMNK «CTAHb YHEMTMUOHOM»

Tect 1 W3 4, AHTponoMETpULECKIi

1 Hoori 282 [ L SR 3 =T R
i Tens

Hamepedue gnnH, oM WamepeHme WupKH, cM

Mne<esaa B0 AR bt SHENETR
PucyHok 14.

Ireaaan Daibiad*h SarTarenid
Owunb6KM BBOAA ;':_“':”

———— u-rdrmr;\hu

| Tor— EII:TIM"M

Bpan-#E comms T LA ETD SATTE

[t RVIRTIE 1) ‘gl i

By el ames Dniwia ttorw

1 e i P

Parsing fys =) et i R

OnpepeneHve 0CaHKuU

4 (il EoC Tt
1

Wiameperue WHPUH, oM

T3 wAET4S & MOuDe E. |
M. <naTss =5 e -n
Tl wAETe il Hinfiine =
Cxjwpar beigep 2
Ot upar Tarma 49

FETRIIEeE o W
e e ]

C}'Ie,ﬂ,yPOLLI,VIM 3TanoM naetTonpegeneHne Tnna 0OCaHKM OnMcaTesibHbIM mMeToaoM. OnucaTenbHbi MeToq, —
BMW3ya/bHOE onpedeneHune CteneHn Bblpa>KEHHOCTU M3rnboB NO3BOHOYHMKA U €ro d)OprI B CarnTTalib-

How nnockocTu (Puc.15).

PucyHok 15.
CaruttanbHasa
NAOCKOCTb




OnpepeneHune oCaHKM

OcaHka — NPpUBbIYHasA KOHd)VIpraLI,Mﬂ Tena 4YenoBeKka B CArMTTaNbHOM MIOCKOCTH npn ecreCtBeHHOM

(CNOKOMHOM) BEPTUKANbHOM MOSIOKEHUMN TENA.
Tun ocaHku onpenensetcs no J1.M.Hukonaesy: caMas BbICTyNatoLLas Touka rpyaHoro knudosa npuHuma-

eTCs 33 HyNEeBOW YpOBEHb, Yepe3 KOTOPbIM NMPOBOAMUTCS BEPTUKANbHAS NIMHUS, MO KOTOPOM CMOTPUTCA
rnybuHa WenHOro MnNosgcHMYHOro nopposos (Puc.15).

Boigenserca 5 Tunos ocanku (Puc.16):

1.HopMmanbHas (cpenHs9) oCcaHKa XapakTepmu3yeTcs paBHOMEPHbIM Pa3BUTUEM BCEX M3rMOOB NO3BOHOY-
Horo ctonba.

2.CyTynoBaTas 0CaHKa OT/IMYAETCS PE3KUM YCUNEHUEM LEMHOIO 10PA03a NPU HECKONbKO HAKNOHEHHOWM

BMNepep, Wwee, BblABUHYTON Brepes roloBe M yMeHbLUEHMEM MOSCHUYHOMO NOPAO03a (KKPYrnas CrunHam).

YacToTa BCTPEYaEMOCTU TAKOIo THUMa OCAaHKKU CYLLeCTBEHHO YBENMNYUBAETCA B NMOXUIOM U CTapyeCKOM

BO3pacTe.

3.JlopooTmnyeckas 0CaHKa XxapakTepu3yeTcs CUJIbHO BbIPAXXEHHbIM MOSICHUYHbBIM NOPA030M U YMEHbLLEe-
HMeM wwernHoro nopao3a. 06nacTb NOSACHULBI NPY TaKOW OCAHKe MPUHUMAET HECKO/bKO ceanoobpasHyio
dbopMmy,aTas HaknoHeH Bnepes bonee CUNbHO,YeM NpU APYrUX BUAAX OCAHKM.

4.KndoTnyeckas ocaHKa OTIMYaeTCs pe3KMUM yBeIMYEHMEM FPYAHOTO Kndo3a.

5. CkonnoTtunyeckas ocaHka BU3yannsmpyeTtcs BO PPOHTANbHOM NIOCKOCTM (CO CMUHBI), NieYeBble CycTa-

Bbl PACMOJIOXXEHbI Ha pa3HOM BbICOTE, IOMNATKM PaCnonarakTcs HECUMMETPUYHO APYr OTHOCUMTENbHO
Apyra,nieyn HaxoaaTcs Ha pa3HOM YpOBHE.

C -
PucyHok 16.
Busyanusauus
TUNOB OCaHKKU
{
1 2 5

1 —HopManbHasg; 2 — kudotuyeckas; 3 — cytynosatas; 4 —nopaoTMyeckas; 5 — ckonmormyeckas

Mocne TOro Kak cneumanucT onpeaennn TMn 0CaHKK, He06X0AMMO BbIOpaTb HYXKHbI BapMaHT, NpeacTaB-
NeHHbIM B uHTepdeice nporpammebl (Puc.17), nocne yero MOXKHO NPUCTYNUTDL K AaSibHEULIEMY MPOXOXK-
LEHUI0 TECTMPOBaHMA: naaHTorpadun. [1ng Toro 4tobbl nepenTun K cnesyowemy TeCTMPOBAHMIO, HEOOXO-
AMMO HaXaTb Ha KHonKy «K cnepytowemyTecty» (Puc.17).

15
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CrTITpEE SR N NET ST R

Tect 113 4. AHTpONOMETPUYBCKHA

1 Pt o mes 2 ! PSP K 3 Sopa ciu 4 L i
PucyHok 17. DopmMa cnitHbl
Bbi6op pesynbTaTtoB i é‘

:ﬁ-.

CYTYOSSTRE  CanmanTirearns
BAAME i Al T N ¢
Five

Hoqmannh-38

T T e p—

o PR Smde SRR

WccnepoBaHue cTon

Cnenytowwmm 3TanoM TeCTUPOBAHUS IBASETCS OLEeHKA COCTOSHMS CTOM.

[pu nccnepgoBaHuu cron ncnonbsyetca naaHTorpad komnototepHbi [MKC-01 (Puc.18) (nanee nnaHtor-
pad), KOTOpbIM NpeaHa3HaYeH ons UCCNefoBaHMs aHAaTOMO-QYHKLMOHANbHOIO COCTOSIHMS CTOMbI Yeno-
BEKA MO JIMHEWHbIM, NIOCKOCTHbIM NapameTpaM. MNpuHumnn aencremsa npubopa 0CHOBaH Ha POTOCHMMKE
cTonbl YenoBeka Beb kamepo ¢ yrnoM 063opa 120 rpagycos 1 nocieayroLLemM aHanmse CHUMKa cneuma-
NN3UPOBAHHLIM NPOrPaMMHbIM 0becneyeHunem.

[lng Hayana paboTbl HEO6XOAMMO BbINOAHWUTb C/IEAYIOLWMI NOPSAOK LENCTBUN:

— NoACoeaMHUTL NNaHTorpad K cetn nepemMeHHOro Toka yactoton 50 [ u HanpskeHneM (220 £ 22) B;
—noacoeamHuTb nnaHTorpad kK USB nopTy nepcoHanbHOro KoMNbOTepPa;

— BK/IKOUYUTb MAaHTOrpad KHOMKOM BKAOYEHUS (M. [TpunoxeHune A);

— Ha NNaHLWeTe 3anyCTUTb HaYano TecTa.

PucyHok 18.
06wt BuA, +
nnaHTorpaga

O6wui Bua nnaHTorpada komnototepHoro NKC-01.1.MnaHTorpad
2. OnopHoe ctekno 3. Kabenb nutaHusa 4. Pyyka gns nepeHoca nnaHtorpada 5. KHomka Bkatoue-
HUA\BbIK/IoueHMs 6. USB pasbem.



WNccnepgoBaHume cTon

3anyckK nporpammbl

Ilng Havana nccnenoBaHus He0bxoauMO cHavana o6pabotatb pabouyto (CTEKNSHHY) NOBEPXHOCTb
nnaHTorpada aHTMCeNTUKOM (kenatenbHo 6e3cnupToBbiM). Janee 3anyctutb 10 nnanTorpada (oHo
3anycTuTcs cpasy, imbo ByaeT CBepHYTO B MaHenu 3afgay, cMoTpute puc. 19).

Tect 1 w3 4. AHTponomMeTpHYecKi Apcenni, 6 nen

1 F W 2 .' L 3 Togee 4 it.:lmlu:ﬂrrlm—uu

PucyHok 19. OueHKa COCTOAHUA CTON
3anycK nporpamMbl O6opygoeasiie: MnaHTorpad

| DRpEtHtaATE APE= OITED ATl Teats

2 Farycrere N0 naasTorpede. Mocne 38 7yons puosey NpNNCepee
PR DO OET #LiTe § e Bl

1 Balumite sakwmy 1T D

i Monpocy™e DEdisss BCTETE DOCM wOFEM i MER-TOIEAS

S e A R m o

Bbibupaem kamepy nnantorpada (USB Camera puc.20).Janee Heo6xoaMMO, 4TOObI MCCNefyeMbli BCTa

B LeHTpe NOoLWaAKM naaHTorpada BAOMb €ro AJIMHHOM CTOPOHbI (C pABHOMEPHbIM YNIOPOM Ha 06e Horw).
lpumeyqaHue: Ha 3KpaHe MOHUMOPA CMoNbI O0/IXHHbI 0MOBPA3UMbCI NOTHOCMbIO (HA U306paxeHuu npasas

Ho2a do/mxHa bbimb 88epXy, nsmKu cnpaea). Ecau namka caesa, Heobxo0umo coenams 8b160p 8 npo2pamme
Haxas KHonky «[lamku cnesax. [locne 4ezo He0bXx00UMO NonNpocums Ucciedyemozo 3a@puKcupo8amsCs
U Haxame KHonky «aneex» 0415 ukcayuu pesynsmama.

1) T i FIASTY MUTSTOT

e s e

et YTty Wl ol CYha)
L i

s rw e G neepy

1 NPT T MO

Bl i o ey = m

PHEEaE PENR A

PucyHok 20.
Bbi6op kKamepbl

BlalStoai™s DAChONINEMME AT i_’

TInTHit CNBRI & TheTi CAPARA

Moka pesynbtaT Gukcupyetcsa, byaeT ropetb Haanuch «KAUTE UOET OBPABOTKA M30BPAXEHNS»
(Puc.21). PesynbTtaT humKcupyeTca B BUAE MOHOXPOMHOIrO cHUMKaA (Puc.23). Ha cHMMKe B MecTax npuxa-
TWS CTON K OMOPHOMY CTEKNY AO/MKEH ObITb 6enbii uBeT. B cnyyae HeyaayHoro CHMMKa (pa3MblTme 13-3a
HedurKcauum cTon) HeobXoAMMO HaXaTb Ha KHOMNKY «Ha3aa» n NoBTOPUTL GOTOCHEMKY.
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PucyHok 21.
ot a s 1
O6paboTka ot y—
pesynbraToB
M E BOET
QEPARDTRA
HIOGPRICEHHF

BawiepiTe pacnonomewie METon ﬁ

TATHN Cheaa = MaTdd cnpasa

Korga ctona nMeeT YeTKuii KOHTYp (He MMEeEeT pa3pbiBOB), TO HEOOXOAMMO BPYYHYH C MOMOLLbI Kypcopa
MbILUW NEPEMECTUTb PenepHble TOUKM (KOTOPblE HAXOAATCS C/IEBA B NOME CHUMKA CTOMN) B HY>KHbIE MO3MK-
uMm (peKkoMeHayeTcs CHavyana OTpefaKTMPOBATb TOYKM KAcaTeNIbHOM CTOMbl, 3aTeM — NeprneHanKynapa,
cMoTpuTe pUc.22).

PucyHok 22.

BbictaBnenue HeoBxnoumo apyuHyr pareswraen, (o)
penepHbIX To4eK poccmasums penepHsie
MOoYKU

Tty i e e e OfyRs & CPRRE (HISTEaTE @ O e
A " e i

Pom e e

Posbrrdiinm N
VL CPEnE

O6paboTka nnaHTOrpaMM NpPou3BOAMTCA MeToaoM LUTpuTepa, KOTopbI COCTOMT BTOM, YTO K Hanbonee
BbICTYMAIOWMM TOYKAM MeAManbHOro Kpas oTneyvatka CToMbl MPOBOAMTCSA KacaTtenbHag nuHus (1-2),
U3 cepeamHbl KOTOPOM BOCCTAHAB/MBAETCA MepneHanKynap, nepecekatowmin MeananbHblid Kpan B TOY-
Ke 4,a natepanbHblil — BTOUKE 3.

CocTosiHMe NpoAo0NbLHOrO CBOAA CTONDbI onpeaenseTcsa no popmyne:
| (mHpekc Wrputepa) =I/B x 100 v oueHnBaeTcs cnegytowmm obpasom (8):

* 010 10 36 % — BbICOKOCBOAYATAs CTOMNa,

¢ 0T 36,1 0043 % — NOBbILEHHbI CBOS,

*0743,1 00 50 % — HOpManbHbIM CBOLA,

*0750,1 10 60 % — ynnouieHme cBOAa,



PucyHok 23.
Pesynbrarbl
nccnepoBaHus

WNccnepgoBaHume cTon

23012017 8
Fiatem” e

Mpamnas (meeg () 6] 4 CTOND FOpeaamrE

Misgswt (a3 () 57 8. CTONS rOCeRMoAA

e LT T a0
Moomas (00 17 A0 % MG+l 04
Meman (ren) 36 30 % NoMduerendt co0gd
Orrpamemis cpagiy’ G0
Togeprsy T Fs 150

Ao DO Sannd

Agrosanonms (ofsomme)
EFECAEAT Y DO

M Crpsaaes

2 e enad o Dot el syt [Taeas ofnin o CTeAe | Visdepereul 1 ofic A dona et
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[anee HeobxoaMMo HaxaTb KHOMKY «CoxpanuTb» (Puc.23) u3akpbiTb MO «MnaHTorpadusa», BepHYTLCS

B MHTepdEenC TeCTUPOBAHUS U YOEAUTLCS, YTO AaHHbIe NPULIAKW, NepenTu K cnepytowemytecty (Puc. 24).

PucyHok 24.
MonyuyeHue
pesynbTaTtoB

Tect 113 4. AHTpONOMETRUYECKAR

Peaynetat

Cbopynoeanue: MNnaHtorpadg nony4yeH

OueHKa cocToaHua cTon \/

1. Dfipabataiee NfesTorfed S=Tuc et

2 Banyorviie N0 rmssroroede. Mocns J8RV0RS A0y TRILISE S
3. BofenTE HAMESY TTESTOIIAGA

4 Morposars pafsHdDn SITETE Btk SITIMY HE TE T TAD

T M e o [Jannees

6, BacTabsty faflepacey Tous,

7. Haww i s CongEsniTan § BOMSINSCs CRTyMaTETOE B N0 sCram
T P T

TR e TR
K chegywomgeey ooty o Orrasmsnre Beiduad o EEpti Shee
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ANMK «CTAHb YEMIMTMOHOM»

Ill aTan. PyHKUMOHaNbHOE UccneaoBaHue
MoaroToBKa K NPOBEAEHUI0 UCCIE[0BAHMMN.

MNepepn TeM Kak HayaTb 06cnenoBaHMe, HEO6X0AMMO NOAroTOBUTL paboyee MecTo. B uensx obecneveHns
6e30nNacHOCTU U UCKTIOYEHUS BO3SMOXXHOCTM NMOPAXKEHUS INEKTPUYECKMM TOKOM CMeLnanmncToB TeCTUpOoBa-
HUS UM TECTUPYEMbIX paboTatoLLLeMy C KOMMNIEKCOM NepcoHany

3AMNPELLAETCA:

— paboTaTb CKOMMIEKCOM, YCTAaHOBKA KOTOPOro Mpou3BeAeHa CHapylleHWeM nopsaka, onpeneneHHoro
HACTOALLMM PYKOBOLCTBOM,;

— UCNonb30BaTb 060pyA0BaHME, BXOASLLEE B COCTAaB KOMMIEKCA He MO Ha3HAYEeHUIO;

— YCTAHABAMBATb M UCMONb30BATb 000PYA0BAHME KOMMIEKCA B HEMPEAHA3HAYEHHbIX AJ19 3TOr0 MecTax;

— UCNONb30BaHUE KOMMIEKCA He MO HAa3HAYEHMUIO;

— NOAK0YATb K pa3bemMaM Ntobble U3aenns, He BXOASLLME B KOMMIEKT NOCTAaBKM KOMMEKCA;

— [onycKaTb K paboTte ¢ KOMMIEKCOM NinL, He npoweawmx 0byyeHne paboTbl C AaHHBIM KOMMIEKCOM;

— YCTPaHATb HEUCMPABHOCTU KOMMbIOTEPHOTO 06OPYAOBAaHUS W BbIMMCIUTENBHOM TEXHUKM, CBSI3aHHbIE
CO BCKPbITUEM U3AENWIA, BXOAALLMX B KOMMIEKT MOCTAaBKM KOMMNEKCA;

— NPOBOAMTL UCCNEL0BAHME NPU OTKPLITOM KOPMyCe 371eKTPOHHbIX 6/10KOB, KOMMbBIOTEPOB U APYrUX U3ae-
NN, BXOASLLMX B COCTaB KOMMIEKCA.

NMOAroTOBKAKPABOTE

3KCI'I}'IyaTaLIMOHHbIe orpaHnyeHus.
—TemMnepaTypa okpyxatowiero sosayxa — or+10° no +35 °C;
— OTHOCUTeNbHas BNaXHOCTb — A0 80% nputemnepatype +25 °C;

Mepep BKNHOYEHUEM MUTAHUS HEOOXOAMMO YOEeANUTLCS, YTO INEKTPOHHBIE 610KM, UCMOSIb3yEMbIE B KOMMEK-
ce, M Kopnyca M34eNnni BblMUCIUTENIbHON TEXHUKM HE UMEIOT BUAMMbIX MEXaHUUYECKMX MOBPEXAEHWI, KOTO-
pbl€ MOTYT BbI3BaTb ONMACHOCTb.

BknoueHne nutaHusa n onpoboBaHMe NpubOpPOB KOMMIEKCOB

BkntoueHne nuTaHns npubopoB, UCNOMNb3yEMbIX B KOMMIEKCE, MPOM3BOAMUTCS HAXKATUEM KHOMKM BKIIHOYE-
HUA NUTAHWA NEepCoHaNbHOrO KOMMbloTepa. Bce anekTpoHHble 6/10KM, BXOASLWME B COCTaB KOMMNEKca
(3@ MCKNIOYEHMEM ABTOXPOHOMETPAXKA M CHETYMKA OTXKMMAHWI), HE UMEIOT BbIK/OYATENS MUTAHUS U BKAIO-
yatoTca nocne nopkntoveHus KIK. BknoyeHre nuUTaHWs NpoMCXOAMT Nocse 3arpy3ku onepauyoHHOM
cuctemsbl [TK 1 3anycka nporpaMMHoro obecneyexums.

MoaroToBka paﬁoqero MecCTa

lNepen TeM Kak HayaTb 06cnefoBaHMe, HE06X0AMMO NOATrOTOBMTL paboyee MecTo Tak, YTobbl Npu NpoBese-
HMW UCCNe0BaHUI He CO34aBaN0Ch HUKAKMX nomex. [pnbopsbl, 3a4eMCTBOBAHHbIE NPY NPOBELEHWUM TECTU-
POBaHUS AOMKHbI ObITb pacnonox)eHbl Ha 6e30MacHOM paccTosiHUMKM OT 06CneayemMoro, Takke C Lesbio OnTu-
MWU3aLMN BPEMEHU TECTUPOBAHUS HEOOXOAMMO PACNONOXUTb NPUBOPBLI TaK, YTOObI OHM BbINKM AOCTYMNHbI 6e3
NNLIHUX U LONOSTHUTENbHbIX AENCTBUNA.



[11 3Tan. ®yHKUMOHAaNbHOE uccnegoBaHue

Bce oTtBnekatowme dakTopbl (CBETOBOM M 3BYKOBOW LIYyM, CMEHA TEMMEPATYPHbIX YCIOBUMI, BUOpaLmn
M T.N.) BO/KHbI ObITb UCKHOYEHDBI. BCe MOBEPXHOCTM, KOHTAKTUPYHOLWME C UCCesyeMbIM, OC/Ee NpoBese-
HMS KaXXA0ro nccneaoBaHms LOMKHbI 6bITb 06paboTaHbl cneumanbHbIM Ae3nHGULMPYIOLMM CPeaCcTBOM
WU aHTUBAKTEpPUANBbHBIMU CandeTKaMuU.

MoaroroBka K 06cneno0BaHUIO

lNepep npoBeneHnem obcnenoBaHmsa Heobxoaumo yboeanTbCs B TOM, YTO paboyee MeCTO OpraHM30BaHO
NpaBuJIbHO, C cobNtoaeHneM Mep 6€30NacHOCTU U IMYHOM TMIUEHDI, BCE (PAKTOPbI, BNIUAIOLLME HA pe3yi-
bTaTbl TECTMPOBAHMSA, UCKNHOYEHbl. Heobxoammo ybeamTbCs, YTO WUCMbITYEMOMY HMYEro He Melaet
(He coaBnMBaET o4eXaa, HE MeLaoT YKpalleHus, TeMnepaTypHble YCN0BMS KOM@POPTHbI MT.N.) nocie
cobntofeHns BCEX YCIOBUIM, MOXHO NPUCTYNaTb K NPOBEAEHMIO TECTUPOBAHMS.

MeTtoauka npoeeaeHua UaMepeHus apTepuazsibHoro aaBjieHus
MNepBoi YacTblo YHKUMOHANBHOIMO UCCIeA0BaHUS ABNSETCS M3MEepeHue apTepuasibHOro OaBNEHUS.
MpaBunbHasg MeToAMKA NPOBEAEHUS U3MEPEHUS aPTEPUANbHOIO AABNEHNS M30O6paXKeHa Ha pucyHke 25.
HeobxoauMo BbINONHUTL BCe TPeBOBAHMS, YKa3aHHbIe Ha KAPTUHKE, Y BBECTU MOJyYeHHble 3HaYeHUs
B COOTBETCTBYOLWME rpadbl NOCPeaCcTBOM PYYHOro BBOAA B MHTEPGENC NPOrpaMmbl.

BakHo! Mpu nonyyeHnMn aHOManbHO-BbICOKMX 3HAYEHW, XapaKTEPHbIX MMMNEPTOHUYECKOMY KpuU3y,
M QaHOMasIbHO-HU3KMX 3HAYEHUM, XapaKTEPHbIX TMNOTOHUK, NPOrpaMMa 3anpeTuT AasibHeNLee NPoXoX-
LEeHWe TeCTUPOBaHMS, Tak KakK B XO4E MPOXOXAEHMUS TECTUPOBAHMS CYLLECTBYET MOBbILWEHHbIA PUCK
PA3BUTUS XKM3HEYTPOXKAOLLMX COCTOSIHUIA.

Oripames s sl BUE 07T R eCTRp

Tect 2 w2 4. MYHKUNOHANBHEIA
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AMNK «CTAHb YHEMTMUOHOM»

MeToanKa npoBeAeHns uccnesoBaHus BapnabenbHoCTy
putma cepgua (BPC).

McnbiTyeMbld pacnonaraeTcs fexa HaKyleTKe WM MHOM POBHOM MOBEPXHOCTM Moaxonswen Ans

npoBeAeHUsa NpoLeaypbl.
Ha ucnbiryemoro Haknagpisatotcst IKI anekTpoapl, COrnacHo cxeMe noaknyeHns (Puc.26), ykazaHHowm

B UHTep@derice NporpaMMbl, U CNeayoT AeNCTBUSM, YKa3aHHbIM B pykoBoacTse (Puc.27).

PucyHok 26.
HanoxeHue
3/1EeKTPOAO0B

PucyHok 27.

CxeMa nogknioueHus
KoHTakToB JKI

U npoBeAeHue
uccnepoBanusa BPC
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Cxema HanomeHWAa 3NeKTpoa 0B ANA NPoBeAeHUA UcceaoBaHuA

BapnabenbHOCTH pUTMa cepaua

e, RONTSRTHAR NOBEINHOCTE
:(li',h__ HIKAALIBIETIN
AN
_f_ ’.:

Y CmegransHoR
CTORGHE
_"I.-l
' ¥

y, o

TecT 2 M3 4. OYHRUMOHANEHDIR

1= 3

BapuabenbHocTs puTMa cepgua
OBopynocsanue: Nonw-Crektp

1 Bamgeriite pea ol wf Duifipesid DTS "D [ e
& a5 s (T T R P
SNt e TPt TEROIT (N T

R ETTTY VDA —

[ Qo LT T R T
2 Barnprwrs M0 NemeCowerpa, Moo sanyoss sessey "
T

b Mpuesegare oo § (0 Noes Coestne
e T TS L e LR T
SRR

). PSS ] T v e e e e —
ST A o e SESTRE Ty [y TR

Famycrars N0 None-Cnaspe




MeToauKa NpoBefeHns nccneaoBaHmnsa BapuabenbHocTy putma cepaua (BPC)

YT106bI HaYaTb UccnenoBaHmne, HeOBX0AMMO HaxaTb Ha KHOMKy «3anyctuTb M0 Monn-Cnektpa», nocne
4yero BHM3Y, Ha NaHenu 3apay, 3anycTutca nporpamma «lonu-Cnektp» (Puc.28), HeobxoaMMO OTKpPbITb
nporpamMMmy nocsie Toro, Kak npomsonaeT e€ 3anyck. [llocne oTKpbITUS MPOrpaMMbl Ha HAYANIbHOM CTPAHU-
Lie MOSIBUTCS KApTOYKa MCMbITYyeMOro C aBTOMaTU4YeCKM NOArPYXXeHHbIMU AaHHbIMKU (Puc.28), koTopble
HeobXxo4MMO CBEPUTb M NMPU HANMUYUK OWIMOKM — UCNPABUTb Ha KOPPeKTHble. [lanee Ans NpoaoIKeHUs
HeobX0AMMO HaxaTb Ha KHOMKY «OK».

]
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B nporpamme oTkpoeTcs okHO Bbibopa MeToaumk (Puc. 29), Heobxoanmo BbibpaTh MeToauKy «Bapwma-
6enbHOCTb puTMa cepaua (BPC) n HaxaTb Ha KHOMKy «OK».
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ANMK «CTAHb YEMIMTMOHOM»

Hanee Ha3kpaHe nosiBUTCA OKHO nporpammsl (Puc.30). MNepepn 3anyckom nccnenoBaHnsa HeobxoaMMo
npoBepuTb, BKAOYeH i npubop «lMonn-Cnektp 8/EX», npaBunbHO n BbibpaH npubop B nporpaMme
(Pnc.30). CepuiHbii HOMep npmbopa foMKeH COBNaaaTb C HOMePOM, oTobpaxkaembiM B nporpamme. [pu
HeCoOTBETCTBMM HOMepa npubopa cHoMepoM npubopa, oTobpaxaembiM B NporpamMme, He0obxogMMo
3aHOBO BbIMOMHWUTbL MOUCK YCTPOMCTBA Yepe3 HACTPOWKKU NpOrpaMMbl (CMOTpUTE PYyKOBOACTBO MO 3KC-
nayatauum).ns npoaonkeHns Heo6xoaMMO HaXKaTb KMOHUTOPUH» (Puc. 30).

o

(S -

PucyHok 30.
3anyck uccnenoBaHus

pailup, msep mpiape

L — o

Mporpamma HauHeT peructpupoBatb 3anucb JKI (Puc.31). Ecnu 3anmcb BbIrSAMT pa3MbITO U HEYETKO,
He COBNajaeT C BUAOM 3anncK, M306paxkeHHON Ha KapTUHKe, HE0OX0AMMO BKIOUUTb DUABTPLI, YKA3aH-
Hble Ha pucyHke 31. Ecnn c3anucblo Bce B NOPSAKe, MOXHO HauyMHaTb uccnenosaHme. ng toro ytobbl
HayaTb Npouenypy, HeO6X0AMMO HaXKaTb KHOMKY «3anuncb» (Puc.31) — HayHeTCa 3anucb nccnefoBaHums.
lNporpamma 6yaet 3anucbiBaTb JKI BTEYEHMM 5 MUHYT M NO UCTEYEHUMU 5 MUHYT CaMa OCTaHOBMT M MpO-
aHaNM3upyeT 3anuchb.
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MeToanka npoBeAeHna nccnegoBaHnsa BapmabenbHOCT pUTMa cepaua (BPC)

B MOMeHT npoBefeHMs UCCNenoBaHNUS UCMbITYEMbIA HE AO/KEH LWEBENUTLCS, KaLLN[Tb, pa3roBapmBaTh
“ aenatb rnybokue B3goxu. Bce oTBnekatowme v pasapaxarowme hakTopbl AOMKHbI ObITb MCKHOYEHDI.

[lns coxpaHeHns pe3ynsTaToB HEOH6XOAMMO 3aKpbITb NporpaMMy «lonn-CnekTp» u HaxaTb KHOMKY «ax»
BO BCM/bIBatOLLEM OKHe (Puc.32).

h.[ul#ll’nllmllhr#'
T m— — Mp——— - ———
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PucyHok 32.
CoxpaHeHue | _
pesynbTaToB . . © R
' ] = =
[Spispay
Flapeerm Wmmnga e e———
pp— L aapasiiing peiy-siiainm o
R ) C— 1w —

[anee Heob6xoanmMo ybeamnTbes, YTo pe3ynbTaThl NOCTYNUAM B MPOrpamMMmy. Ha skpaHe NosSIBUTCS 3eN1eHbIN
dnaxok (Puc 33), MHOOPMUPYHOLWMIA O MOCTYNIEHUM Pe3yNbTaToB, NOCAE Yero MOXHoO OyaeT nepenTu
K CnepytoLLemMy TeCTMpoBaHuio. Ecnm 3aroputcs KpacHbi dnaxkok — Heobxoammo byaeT nponTu uccne-
[lOBaHUe eLwé pas3 1 NOBTOPUTbL BCe AEMCTBUS 3aHOBO (Puc. 34).

Ba)kHo! Mepen cHATMEM 31€KTPOLOB HEOBXOAMMO YOEAMTLCS, UTO PE3yNLTaThl UCCIIEA0BAHMS MOyYe-
Hbl M MpOrpamMMa pa3peLLaeT NePenTU K CeayLLEMY UCTbITAHUIO.

CHIDa s A st B 7T [ -

Tect 2 wa 4. DyHKUMOHaNbHBIA
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AMNK «CTAHb YHEMTMUOHOM»

Tect 2 wa 4. DyHKUWOHaNBHEIR
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ObopynoeaHue: Monk-Cnektp ApULIEN
Myprs soudlls Cikites s N0 tefdpocogt Mposigsets
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TeCTppoanesE, QTR e e rpesTat

I Mepesanyernte N0 Mok -Cosopa I L Coranomurs S

MeToauka NnpoBefeHus MHTerpanbHomn peorpacun
metogom M.U. TueHkKo

Mocne npoBeneHuns nccnenosanuns BPC cneunanuct nepexoamT K cnefyoLlemMy TeCTUPOBAHMIO B HaCTU
®YHKUMOHANbHOIO McCnefoBaHus. VICnbiTyeMbli COXpaHSIeT CBOE MONOXEHMe, KaK U B NpeabliayLiem
TeCTMpoBaHUK. Ha Hero HaknagpiBatoTcsa anekTpoabl IKI v anekTpoabl 419 NPoOBEeAEHUS UHTErPanbHOM
peorpacduu cornacHo cxeme nogknoyerus (Puc.35). Janee cneunanuct cneayet yKaszaHHbIM B MHTep-
derice nporpammbl gencTeusamM (Puc. 36). Ytobbl HauaTb nccnenoBaHme, HE06X0AMMO HAXKATb HA KHOMKY
«3anyctutb [10 Peo-CnekTp», nocne yero BHU3Y, Ha NaHenu 3a4ay, 3anycTutcs nporpamma «Peo-Cnekrp»

—

(Puc.36).
Cxema HaNOMEHWA 3NEKTPOAOB 4NA NPOBRAEHMA
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MeToamKa npoBeaeHna nHTerpanbHon peorpacdun metogom M.U. TuweHKo

Tect 2 13 4. DyHkumoHENsHIA

e e i B - N o o o
Peoeazorpadwus

Qfopyacsaxne: Peo-Cnexktp

g

PucyHok 36.
Cxema noaknwveHus
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Nocne Toro Kak nporpaMMma 3anycTuTcs HeobxoamMMo OTKpbITb Nporpammy «Peo-Cnektp». [locne oTKpbi-
TWS NPOrpaMMbl Ha HAYaNbHOM CTPAHULLE NOSIBUTCS KapTOYKa MUCMbITYEMOro C aBTOMAaTUYeCKu NOArpy-
YXEHHbIMU AaHHbIMK (Pnc.37), KOTOpble HEOOXOAMMO CBEPUTb M NPU HANMYUKM OLIMOKM — UCMPaBUTb
Ha KoppekTHble. Ha 3ToM e cTpaHuue HeobXxoaMMO BblIOPaTb HYXXHYH A5 NPOBELEHUS UCCEL0BAHUS
MeToanKY: «PKI TuweHKo» 1 HaXaTb «NpoAoIKUTL» (PUc.37).

-

daryctuTe [0 Pao-CnesTna
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ANMK «CTAHb YEMMUOHOM»
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PucyHok 37.
Hauano uccneposanus

e e W
npml'rl:\mmmm

Ha 3kpaHe nosBMTCS KapToyka BBOAA AOMOMHUTENbHbIX napameTpoB (Puc.38). Heobxogumo ceeputb
KOPPEKTHOCTb MOCTYNUBLUMX B NporpaMmy «Peo-CnekTp» CBeAEHWUI 0 POCTe U BECE UCMbITYEMOrO, U €C/IU
[laHHble BEPHbl — MOXHO NPUCTYNATb K UCCIEA0BAHMIO, HAXKAB HA KHOMKY «MPOAOJIXKUTbY, MOSBUTCS OKHO
NpoBefeHMs UCCNeA0BAHMS.

PucyHok 38.
Beog,
LOMNONHUTENbHbIX
napameTpoB




MeToamKa npoBeaeHna nHTerpanbHon peorpacdun metogom M.U. TuweHKo

[ng Toro 4yto6bl HaYaTb UCCIeAOBAHNE, HEOOXOAMMO HAXATb HA KHOMKY KMOHUTOPUHM» (Puc.39), npo-
rpaMMa HayHeT perucTpupoBaTbh M M306paxaTb rpadmyeckm HadKpaHe M3MEeHeHWe TOHyCa apTepui
M napannenbHo pernctpupoBaTb 3anucb JKI. Heobxoanmo cobntogath nocnenoBaTeNbHOCTb AENCTBUN,
YKa3aHHbIX Ha pucyHke 39.[locne Toro kak rpaduKkmn CTaHyT CTabubHbIMK (MepecTaHyT KrynsaTb» Mo K-
paHy), He06X0AMMO HaXKaTb Ha KHOMKY «3anucb», noaoxaaTtb 15-20 cekyHA, v OCTAaHOBUTb 3aMMCb HaxXa-
TMeM Ha KHonky «Cron» (Puc.39). Ytobbl nporpamMma npov3Besia aBTOMaTUYeCKMIM aHanu3 NoyYeHHbIX

pe3ynbTaToB, HEOOX0AMMO HaXKaTb HA KHOMNKY «AHann3» (Puc. 39).
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oBaHu4. 1519 Toro 4yToObI

COXPaHWTb NOSyYEHHbIE pe3ynbTaTbl, HEOOXOAMMO 3aKpbITb Mporpammy «Peo-CnekTp», NOSBUTCS OKHO

NOATBEPXAEHMS COXpaHeHUs pe3ynbratoB (Puc.40), Heo6xoanuMo HaxaTb «[la»
COXPaHUT pe3ynbTaTbl M aBTOMATUUYECKM 3aKPOETCS.
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Nanee HeobxoaMMo ybeanTbCs, YTO pe3ynbTaThl NOCTYNMAM B TporpamMmy. Ha akpaHe NoSBUTCS 3e/1eHbIN
dnaxok (Puc41), nHbopMupyrowwmii 0 NOCTYNAEHMM pe3yNbTaTOB, NOC/IE YEro MOXHO OyaeT nepenTu
K cnepyrolemMy nccnefoBaHumio. Ecnm 3aropmtca KpacHbin Gpnaxok — HeobxogMMo byaeT nponTH nccne-
L0BaHWe NOBTOPHO M NOBTOPUTb BCe AeNCTBMSA 3aHOBO (Puc. 34).
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Tect 2 w3 4. DyHKLUMOHBNEHBIA
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BaxkHo! Mepep cHaTMeM anekTpogos HE06X0AMMO Y6eanTbCS, UTO Pe3YNbTaThl UCCIEA0BaHMUS Noyye-
Hbl ¥ NPOrpaMMa paspeLlaeT NepenTn K CeayroLeMy UCCNEN0BAHMIO.

MeToauKa npoBeAeHNsA NCccneaoBaHna 6MoMMneaaHCHbIX
O06MEeHHbIX NpoLueccos

Mocne npoBeneHns UCCenoBaHUs UHTErpanbHOM peorpadum Cneunanuct NepexoamT K cieayroLemy
TECTUPOBAHMIO B YACTU DYHKLMOHANBHOIO MCCNefoBaHMs. MICMbITyeMbI COXpaHSIET CBOE MONOXeHMe,
KaK B npeabiayllemM nccnenoBaHmu. Ha Hero HakaablBaOTCA OAHOPA30Bble NEeKTPOAbl AN npoBeae-
HWUS MccnenoBaHUs GMonMMNesaHCHbIX 0OMEHHbIX MPOLLECCOB COMMACHO cxeMe noaknyeHus (Puc.42).
[lanee cneumanucT cnepfyeT yKa3aHHbIM B HTepderce nporpammbl aencteusam. (Puc.43).



MeToauKa NpoBeaeHUs NccneaoBaHnsa 6MonMneaaHcHbIX 06MeHHbIX NPOLECCOoB.

Cxema HanoOMeHWA INEKTPOAOE ANA NPOBELAEHNA
GuonmnenancHore aHanmsa (MELACC)
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AMNK «CTAHb YHEMTMUOHOM»

Y7066l HauaTb MCCnenoBaHMe, HEOBXOAMMO HaXaTb Ha KHOMKY «3anyctutb 10 Mepacc», nocne yero
BHM3Y, Ha NAHeNn 3a4ay, 3anycTuTca nporpamma «Mepacc» (Puc.44).Mocne Toro kak nporpamMmma 3anyc-
TUTCS, HEOOXOAMMO OTKPbITb NMporpaMmy «Megacc» M aBTOPM30BaTbCS B HEW, HAXaB Ha KHOMKY «OK»
(Pnc.44).
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[Nocne oTKpbITUSA NPOrpaMMbl Ha HAYANIbHOW CTPAHULLE NOSBUTCS KAPTOUKaA UCMbITYEMOro C aBToMaTmye-
CKM MOATpY>XeHHbIMU AaHHbIMKU (PUC.45), KoTopble HEOOXO0AMMO CBEPUTbL M MPWU HANUYMU OLUIMOKKM —
MCMpaBuTb Ha KOppeKTHbIe. Ecn Bce Noarpy>XeHHble AaHHble BEPHbI, MOXHO NPUCTYMNUTb K MCCNefoB-
aHuto. [ing Toro 4tobbl HaYaTb UCCNefOBaHWe, HEOOXOAMMO HaXaTb HA KHOMKY «HauyaTb M3MepeHue»
(Puc.45).




MeToauKa NpoBeaeHUs NccneaoBaHnsa 6MonMneaaHcHbIX 06MeHHbIX NPOLECCOoB.

PucyHok 45.
Hauano uccnepoBaHus
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B 3TOW e KapTouke BHU3Y, B rpade «pe3ynbTaTbl USMEPEHUN» HAYHYT NOSABAATLCS 3HAYEHMS UMMefaHca
(Pnc.46),Bce 3HauYeHUa 0OMKHbI BbITb 0AUMHAKOBOrO LBeTa (YepHoro) (Puc.46).lepen HayanoM nccneno-

BaHMS HE0OXOAMMO HEMHOro MOAO0XAAaTb MOMEHTA, KOraa nosiBuBLIeecs UMdpbl CTabunusnpyotca
1 6yoyT MEHEE M3MEHUYMBDI, MOC/IE YETO MOXKHO NPOM3BECTU 3aMUCh, HAXKAB HA KHOMKY «3anuncatb pe3y/b-

Ta™» (PUcC.46).

PucyHok 46.
3anucb pesynbrara
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Mocne Toro kak byaeT npom3BeneHa 3anucb pe3ynbTaTa, NosSBUTCS NPOTOKON C pe3ybTaTaMu UcCcnenoBa-
HUS, HY)XHO OyaeT Mpou3BecTM MMMOPT pe3ynbTaTtoB Bnporpammy. [Ins 31oro Heob6xoaMMo HaxaTb
Ha KHoMKy «/MnopT pe3ynstatoB» (Puc.47).
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[anee HeobxoamMMo ybeamTbCsl, YTO pe3ynbTaTbl Noay4veHbl. Ha 3kpaHe NosSBUTCS 3eneHbl Gnaxok
(Pnc 48), tHbopMupyoLWMA 0 NOCTYNIEHUN Pe3yNbTaToB, NOC/E Yero MOXHO ByaeT nepenTn K cneayto-
weMmy nccnenoBaHuio. Ecnm 3aroputcs kpacHbi Gnaxxok — Heobxoanmo ByaeT NPonTU uccnenoBaHue
eLLé pa3 1 MOBTOPUTL BCe AEMCTBUS 3aHOBO (Puc.34).

Tect 2 M3 4. DyHKWAOHANLHBIRA
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MeToAVKa NpoBeAeHUs CNMPOMETPUN

MeToauka npoBegeHusa cnupomeTpumn

MNocne npoBeneHust MCCnenoBaHMs 6MoOMMNERAHCHbIX OOMEHHbIX MPOLECCOB CNELMANUCT NepexoanT
K CnepytollemMy TeCTMPOBaHMIO B 4acTU QYHKLUMOHANBbHOIO UCCeA0BaHUS — cnMpoMeTpun. g Havana
npoueaypbl cneumanucty Heobxoammo 3anyctutb «I0 Cnnpo-Cnektp» (Puc.49 — 50) 1 BbIOpaTh HEOO-
XOAMMYI0 AN npoBeneHus metoamky (Puc.50).
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[MOSBUTCA OKHO HACTPOMKM M30AMHWUKU, HEOOXOAMMO MPOM3BECTM HACTPOWKY, HAXKaB Ha KHOMKY «OK»
(Pnc.51),nporpaMMa aBTOMaTM4ECKM NPOM3BEAET HACTPOWKY. B MOMEHT HaCTPOMKM M301MHUKM Npeobpa-
30BaTeNb NOTOKA (AepyKaTesb C MyHALUTYKOM) LOMKEH HAXOAMTCS Ha CTOME, HA OAHOM YPOBHe C 6110KOM
cnMpoMmeTpa.
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PucyHok 51.
Hacrpotika nsonmHum
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[MporpamMma HacTpoeHa M roToBa K NpoBeAeHUIo nccnenoBaHus. [llepen HavyanoM UCcnefoBaHUs UCMbITY-
€MbIi OO/KEH 3aHATb CMAsYee NOSIOXKEHME Ha CTyNe, KOTOPbIM A0/KeH BbITb 6€3 N0A/I0KOTHUKOB, CNMHA
BbINPSIM/IEHA BEPTUKA/IbHO, r0JI0BA A0/IKHA ObITb cierka 3anpokuHyta (Puc.52).Mocne Toro kak ncnbiTy-
eMblii 3aMMEeT NpPaBUIbHOE MOJIOXEHWE, N MPOrpaMMa 3anyLieHa, MOXHO NPOoBOAMUTL UCCIeaoBaHMe
C cobnoaeHnemM MeToaMYeCcKMX YKa3aHUM 1 NocefoBaTeNIbHOCTM AEUCTBUIN, NPEACTABIEHHbIX HUXE.

PucyHok .52.
MpaBunbHoE
NoNoXeHne
UCMNbITYyeMOro
npu npoBeAeHUM
cnMpoMeTpum




MeToaunka n poBeaeHnAa cnnpomeTpuin

MeToguuecKkue ykasaHusa nposegeHus uccneposaHusn XXE/

MNocnepoBaTenbHOCTb AEMUCTBUIA NPU NPOBEAEHNUU CTUPOMETPUM:

1. Mepen HayanoM TeCcTMpOBaHMUS OOBSICHUTE UCMbITYEMOMY, Kak OH AO/IKEH AEMCTBOBATb BO BpPeMS
3anMcu CNMporpamMbl (LeMCTBUS ONUCAHbI HUXKE).

2. lMopknounte MCNbITyeMOMy K Npubopy (4enoBek OOMKEH MIOTHO 06XBATUTb rybamu MyHALTYK
(Pnc.53),HapeHbTe eMy Ha HOC 3aXKMM, AaiTe YKa3aHue BbINONHATb 006bI4HOE AbIXaHUe.

PucyHok.53.
MpaBunbHoE

M HenpasubHOE
nonoxeHue
MYHALUTYKa BO pTy

a —npasuibHo; 6 — MyHOWMYyK HeA0CMAmoYyHo 271y60K0 88€0€H 8 POMOBYH N0J0CMb, 3y0bl U 361K 4YACMUY-

HO NepekpbIBarom e20 npoceem,; 8 — MyHOWMYK 88€0eH C/IUWKOM 2/1y60KO U HA0aenusaem HaKOpEHb
A3bIKA.

3. HauHuTe perncrpaumio KpMBOM, HAXaB KHOMKY 3anNUCb HAa MHCTPYMEHTaNnbHOM naHenwu. lNocne atoro
HaYHeTCs 3anucb CMMPOrpaMMbl n 0ToBpaXkeHWe ee Ha 3kpaHe (Puc.54).
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PucyHok 54. .
3anucb pe3ynbTaToB ! ;
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4.T1pu BbINOMHEHUM UCTILITYEMbBIM TPEX M 6O/IEE BAOXOB —BbILOX0B Ha CMMpOrpamMme ByayT 0To6pakeHbI

rOpM30HTaNbHbIe CpegHue NMHMKM obbemMa Hayana BAOXA M obbema Havana Bbigoxa (Puc.55). Chepyet
LOXAATbCS NOSABNEHNUS STUX IMHUMA.
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CpegHas nuHMA obwema
Hayana BbigDXa

e
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PucyHok 55.
Cnuporpamma
Bo Bpems XKEJ1

AKTHMBHBIA MaHEBp

CpegHAn nuHnA obbema
Hauyana eaoxa

5. [laiTe McnbiTyeMOMy KOMaHAY BbIMOMHUTb F1yOOKMIA NOMHBIM BbIAOX CYPOBHS CMOKOMHOIO AbIXaHUS.
Ha 3Tom 3Tane ocoboe BHMMaHWe HeobxoanMOo 06paTUTL Ha FyBUHY BblAOXA.

6.Nocne 3aBepLeHns NONHOro ryboKoro BbiAoXa UCNbITYEMbIM AOMKEH BbIMOAHWUTb NOHbIN FYyHOKUM
CNOKOMHbIM BAOX (CNELMANNUCT, NPOBOASALMI UCCNEA0BAHME, OOKEH AaTb COOTBETCTBYHOLLYIO KOMaHAY).
BpeMs MaHeBpa He OrpaHM4MBAETCS, HO OH He AO/KEH ObiTb HM CIMIIKOM MeASIeHHbIM, Hu Gopcu-
pOBaHHbIM, 6e3 pukcaumm obbeMa Ha 1tlo6O0M ypOBHE BAOXA.

7.Korpa obcneayemblit 3aKOHUYUT BbINMOSIHEHME MaHEBpPA BAOXA, HEOOX0AMMO 3aBEpPLUMTb 3aMMUCh, HAXKAB
KHOIMKY OCTaHOBUTb :‘ Ha MHCTPYMeHTanbHOM naHenu (Puc.56). MNpu 3ToM akTMBHBIM ByaeT caenax
HanboNbLMIM MaHeBp (0ObIYHO OTMEYAEeTCS KPACHbIM LBETOM, cMoTpuTe Puc.55), u paccuntanbl napa-
meTpbl XXEJ1,POB/, 1 [10,3Ha4eHns KOTOpbIX 0TOBPA3ATCA B HUXKHENM YacTu okHa (Puc.57).

PucyHok 56.
OcraHoBKa 3anucu
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MeToaunka npoeegeHnNAa CnnpomeTpuin

Bascpman mu mpos pasasin
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8.Mocne npoBeneHMa nccnenoBaHUs HE0HX0AUMMO COXPAHUTL NOMYYEHHbIE pe3ynbTaTbl. s Toro Ytobsl
COXPaHUTb pe3ynbTaT,HE0HX0AMMO HaXKaTb HA 3HAYOK «3aKPbITb MPOrpaMMy», Ha SKPaHE NOSIBUTCS MEHIO
C NpeafioXXeHNeM COXPaHUTb pe3ynbTat. B nossuBLeMcs MeHo Heob6xoaumo HaxaTb «[a» (Puc.57).

Kputepum npaBunbHoro sbinonHeHnsa maiespa XEJ:

* NpeaLWwecTBYOLWMIA BAOX HE AO/MKEH ObITb GOPCUPOBAHHBIM;

* ry60oKMI BAOX He [,O/KeH ObITb ObICTPbIM, NPUMEPHAs NPOAOIKUTENBbHOCTb 3-6 C;

* CKOPOCTb BAOXA A0/IXHA BbITb MOCTOSHHOW;

e MOryT ObITb BbINONHEHbI NOCNefoBaTeNbHO MaHeBpbl XKEJ1 Booxa 1 cpasy 3a Hum XEJ1 Bbigoxa, npu
3TOM CKOPOCTb ABMXXEHWUS BO3A4YXA AOMKHA ObITb NPUMEPHO OAMHAKOBOW;

Mpaeuna BbinonHeHus MmaHeBpa XXEJ:

1.JomKHbI 6bITb BbIMOMHEHbI KAK MUHUMYM TPUY NONbITKM M3MepeHus XXEJ.

2.Mexay nonbITKaMuM [AETCA OTAbIX NPOAOIKMTENBbHOCTb A0 1 MUH.

3.MccnepoBaHme NpekpaLLatoT,Koraa pasnmumna Hambonblmx 3HavyeHuin XXEJT He npeBbiwaet 150 ma.

4. bonbwoe pasnuyne 3HaveHUn nokaszatens XXEJ1 06bI4HO CBMAETENLCTBYET O HEMNOMHOM BAOXE WU

HEMNoJIHOM BblaoXe.

[anee Heob6xoanMo ybeanTbes, 4To pe3ynbTaThl NOCTYNUAM B TpOrpamMmy. Ha skpaHe NosSIBUTCS 3e/1eHbil
dnaxok (Puc.58), MHdopMuMpyOLWLMIA O MOCTYM/IEHUU Pe3yNbTaToB, NOC/IEe Yero MOXHO byaeT nepenTtu
K CnepyroLemy nccnefoBaHuio. Ecnm 3aropmtcs KpacHbin GnaxKok — HeobxoamMMo byaet NnponTh uccne-
[lOBaHMe eLwé pas 1 NOBTOPUTb BCE AEWCTBMS 3aHOBO NO aHANOrmMm c uccnegoBaHuem «BPCx» (Puc. 34).
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P i A DThjEEss S et BCE JTT s

Tect 2 ua 4. DyHKUMOHANEHEIR

AT e <0 Baonalene-a PeCgasoTmagy Oissssa COCTIES G possrTpem
PucyHok 58.
Monyuenue CnupomeTpus
e3y1bTaToB O6opyoosarne: Cnwpo-CnexTtp Pesynerat

pesy. * nonyyeH

1 Zanycrvme MO Craipe-CoeeTon. MSCnE ST iwdsiy

[p={le=t R
2 MNpoeéegims mechidpossss § N0 Cheps-CrmeTos

4 ZaepaTy MO Crepd-CneeTih, uTOle ROMywifMy SR atET

Saryctvms N0 Cnupo- Cnexrpa 1:..:.':_: —":.?

IV stan. Mcuxodusmonoruyeckoe nccnegoBaHne

MNcnxodusmonormueckoe TecTMpoBaHMe COCTOUT U3 5 TECTOB:

— TeNnUHr TeCT;

— NpOCTas 3pUTENIbHO — MOTOPHAs peakuums;

— peaKLms Ha ABUXKYLLMIACS 0ObeKT;

— AMHAMMYecKas KOOpAUHaALMOMETpHUS;

— IMHaMOMETpMUS.

YTo6bl NPUCTYNUTL K TPOXOXAEHMIO TECTUPOBaHMS, Heobxoanmo 3anyctuTb «I10 MNcnxotect» (Pnc.59)

PRt v Ovipases Ioe ol BOR OF P3N

Tect 2 wa 4. NorxodranonornYeckun

TecTel AnA nccneposaHMia

o TEnrnaet Tl

PucyHok 59.
3anyck nporpamMmmbl

o TipocTes § T enemc=a o0 (bl

o LUHEMOMETRE Dl e | |
v Dussss GesieurseCoorD ToesO0E. b

o Poasyiin Wi JEwyEARCA pogar T

MNocne 3aMyCKa nNporpaMmbl Ha NnaHenn 3anay nosaBnUTCAaA MKOHKA NMporpamMmbl «HC— nCMXOTECT», ansa
OTKPbITHUA HeobxoaMMo LLENKHYTb MO MKOHKE NeBOM KHOMKOW MbILN, MOC/E YEro OTKPOETCA MHTep(I)eVIC

nporpaMmsl (Puc.60).[lanee B n1eBoM YaCTU IKpAHA NOSBUTCS MEHEKep METOAMK.
BaxHo! MNepepn Hauyanom pabotbl ¢ [10 «lcmuxoTecT» He06X0AMMO YOeaUTbCS, YTO KK 3aLLMTbl METOAMK

VII'IpVI60pr onga npoeeneHna MeToauMK MOAKAKYEHbI KKOHUEHTPATOPY, a KOHUEHTPATOP NOAK/IHOYEH

K KOMMNbOTEPY M BKNHOYEH B ceTb (Pnc.61).
B MeHemepe MeToaMK HEOOX0AMMO BblOpaTh BKAAAKY «CNMCOK» M HAUTM HEOBXOAUMYIO METOAMKY —

«CTAHb YEMIMMOHOM». [1ns 3Toro Heob6xoamMmo BBecTH B rpade noncka Metoamk «CraHb YeMnMoHOMY,
no pe3ynbTaTaM MoucKa YyTb Bbile 0TOOpasnTCca HeobxoamMMas MeToamka. YTobbl 3anyCTUTb AaHHYO
METOAMKY, HY>KHO Ba Pa3a WeNKHYTb MO Hel 1eBOM KHONKOM Mbiwu (Puc. 60).



IV atan. Mcuxodmsamonornyeckoe nccnegoBaHme
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PucyHok 60.
3anyck nporpamMmbl
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Laruuk grim Tecra Darark ek TROMHbIA
aKoHTaKTHAS TENMUHC-TECTA KUCTEROM
KOG ROANHAUNOMETDHAS AWMHAMOMETD
Brewmni
PucyHok 61. pasBEeTENTEb
USB-nopra
MoproroBka
K NpoBeAEeHUI0 _@
uccnepoBaHus
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Ha akpaHe nosiBUTCA OKHO Havana TectupoBaHusa (Puc.62). Jng Toro 4tobbl NepenTn K NPOXOXAEHUIO
TeCTUPOBAHMS, HEOOXOAMMO HAXATb Ha KHOMKY «HayaTb TeCTupoBaHme».
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R ——— %
MHCTRYRUMA
PucyHok 62. Bam ByayT NpesncmeHbl HECKONEKO METOAMK. LA NPOXOMAEHIKA METOLME
yayT P
Hauano TectupoBaHus NONL3YIRTECE MHETPYRLWAMK, KOTOPBIE Bbl Bydere BMAETE HA 3KpaHe Nepes

HaYaAoMm IEETHPDMHHR.

P Hauate TecTuposasue

[anee Ha 3KpaHe NOABUTCS OKHO CTapTa MeToaukK (Puc.63). Bce meToamku ByayT 3anyckaTbCs B HEOOXO0-
AMMOM NoCnefoBaTeNbHOCTH, ApPYr 3a ApyroM. 1o 3aBepLlieHnio NPOXOXAEHUS TeKyLler npoueaypsbl
nporpamMma aBToMaTuyeckun byaet nepexoamTb K CTapTy cneayowen Metoauku. lNpasuna nposeaeHus
TeCTOB YKa3aHbl Ha CTapTOBOM CTpaHuLe npoBoaumoin metoamuku (Puc.63).lNepen HayanoM npoBeaeHus
MeTOAMK HEe0BX0AMMO 06BACHUTL UCMbITYEMOMY NPABUIbHOCTb BbIMO/IHEHUS TECTOB M OCHOBHbIE OWN6-
KW, TONIbKO NOC/E 3TOr0 MPUCTYNaThb K BbINMOHEHWIO TECTOB.

Gl b oE-9%
Ansing v = = ar— e [ I S—— -

Tennwir-recr (320

Crapailtetn sin MO SAIE WL Th ehalnily B (RatWieceas Dacchalen) wi LilasType dad
HARAMATTE AL [IARBP, ST ESC CrMCOPHEl MOERTOR] M TPEgEE NoLa W OBMEITH
Coobusevpe 00 CagHUIHA TECTR

P —

s e, i Orisacasines: TecTa B TEINANG N OOSSGERAm METOLNN

= e la

PucyHok 63.
Crapt TecTMpoBaHus

L e e g, [ s | JE
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L s raEm—

TaANYCR AT
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[ng Toro 4tobbl 3anyCcTUTb METOAUKY, HEOOXOAMMO HaXKaTb Ha KHOMKY «cTapT» (Puc.63), nocne yero
MeTOAMKA 3anyCTUTCS, MOCIe MPOXOXAEHUS aBTOMATUYECKM OCTAaHOBUTCS M aBTOMATUYECKU nepengeT
K CnepytoLLen MeToamnke. 3anyck cneayoLen Nnpoueaypbl OCYLLECTBASETCS TAKMM e 06pa3oM: HaxKaTu-
eM Ha kHonky «Crapt» (Puc.63).

[Mocne npoxoxaeHns NCMXoPU3M0N0rMyecKoro TeCTMPOBaHNA NMporpamMma aBTomaTnyeckm cbopmupyet
UTOrOBbIM OTYeT, Aanee 6ynetT HeOOXOAUMMO COXPaHUTb pe3ynbTaTbl UCCNEA0BAHMMI, HAXKAB HA 3HAYOK
«3aKkpbITb nporpammy» (Puc.64), No9BUTCS OKHO COXPaHeHUs pe3ynbTaToB uccnenoBaHus (Puc.64),
nanee HeobXxoaMMO HaXaTb Ha KHOMKY «[la», nocne Yyero nporpaMma 3akpoeTcs, a pe3ynbTaTbl UCCNeno-
BAHMS COXPAHATCS.
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Nanee HeobxoanMo ybeamnTbCs, 4TO pe3ynbTaThl NOCTYNUAKN B NporpamMMmy. Ha akpaHe nossuTcs dhaaxok
(Pnc.65), MHGOpMMpPYOLWKMI O NOCTYNNEHNN pe3yNbTaToB, NOC/Ee Yero MOXHO OyaeT nepenTun K cneay-
toweMy nccnenoBaHuio. Ecnm 3aroputcs KpacHbln dnaxok — HeobxoamMo byaeTt NporuTH ccnenoBaHne
eLé pa3 U NOBTOPUTL BCE AEMCTBUS 3aHOBO.

(_:.-:F?“.J-ih BRCMACAH RS

Tect 2 13 4. Nouxodmanonorvvecrkin

PucyHok 65. 0] 7 T

cy HenonHoli peaynsTat R
MonyueHue Tarmas T nonydex
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TRCTVROR s ADEToP=G
o ICHION [ M HON D TR O, KOO e T '
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= G TR e ey
K cnanyouiesy recty K [
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Ecnv pe3ynbratbl He BCeX MeTOAMK MOCTYNuAu BnpunoxeHune «CnoptTect», MOXHO MPOWTU TONbKO
HepocTawolwme MeToauku. Ans storo Heobxoanmo 3anyctutb N0 «HC — MNcuxoTect» noBTopHO (PUC.65)
nBnoucke Metoguk (Pnuc.60) BOMTb Ha3BaHUS METOAMK, NO KOTOPbIM He 6bi10 NOyY4eHO pe3yNbTaToB
(Pnc.65). No npoxoXaeHWo TeCTUPOBAHUS NOCAE TOro, Kak NporpamMma cOpMUPYET UTOTOBbLIA OTYET
C pe3ynbTaTaMm NpOXOXAEeHUS TeCToB, He06XO0AMMO NOBTOPUTL AENCTBUS 3aKPbITUS NPOrpaMMbl C CO-
XpaHeHueM pe3synbTatoB (Puc.64).MNocne Toro kak Bce pesynstatbl noctynsaT B [10 «CnoptTecT», MOXHO
nepexoauTb K Cneayrowemy 3Tany TectupoBaHus. s nepexoda Ha cnegywwuin 3tan HeobxoamMo
HaXaTb Ha KHoMKy «K cnepytowemyTecty» (Puc.65).
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V 3Tan. CnopTMBHOE TeCTUPOBaHMue
MeTogunueckue peKomeHAAL MM Mo CNOPTUBHO-NEAArornuecKomy
TeCTUPOBAHMIO.

[lBuratenbHble KayecTBa OTPAXKAKOT KAYeCTBEHHbIE W KONMYECTBEHHbIE XapPaKTEPUCTUKU OBUXKEHWN.
OB6bIYHO BbIAENAIOT NATb TAKMX KAYECTB: CUNY, ObICTPOTY, BBIHOCIMBOCTb,TIOBKOCTb M TMOKOCTb.

Cuna oTpaxkaeT cnocobHOCTb YenoBeKa NpeoaoneBaTb BHEWHEE CONPOTUBAEHNE MO0 aKTUBHO NPOTH-
BOLENCTBOBATb EMY NOCPEACTBOM MbILLIEYHOTO HAMPSKEHUS.

BblHOCNIMBOCTb OTpaXaeT cnocOOHOCTb YenoBeKa BbIMOMHATL paboTy onpeaeneHHON MHTEHCMBHOCTHM 6e3
CHUXeHUS ee 3PPEKTUBHOCTM B TEYEHNE ANUTENIBHOMO BPEMEHMN.

JloBKOCTb OTpaXaeTt CNOCOBHOCTb YenoBeKa BbINOMHATb u,enecoo6pa3Hb|e OBUXeHNA B COOTBETCTBUU

C YC/IOBUSIMU BPEMEHU, MECTA U CKOPOCTU U3MEHEHMSA CUTYaLMM.
MBKOCTb Kak u3mMyeckoe KayecTBO XapakTepusyeT CMOCOOHOCTb YesoBEeKa BbINOMHATL ABUXKEHMUS
B CyCTaBax C MAKCMMasibHO BO3MOXHOW aMMNJIUTYA,0MN.

BbICTDOTa XapakKTepusyet CNocobHOCTb YenoBeka coBeplwaTb ABUXeEHNE B MaKCMMaAJIbHO KOpOTKMl71
nepmnog BpeMeHMN.

Mepen TeM Kak MPUCTYNWUTb K BbINMOAHEHUIO OAHHOrO 3Tana TeCTMPOBaHMS, HEO6XO0AMMO MpPOBECTM
C LeTbMW NpeaBapuTenbHY pasMuHKy (PUc.66).

Pa3zMMHKa — 3TO KOPOTKas MOArOTOBKA K GM3MYECKMM YNpaKHEHWUSM, MPOBOAMMAsN HEMOCPEACTBEHHO
nepen HayanoM 3aHATUS. Pa3MUHKA CHUXKAET ypoBEHb BO3MOXHOMO ANCKOMPOpPTa BO BpeMS pusmyec-
KO aKTMBHOCTU, a TAKXKE YMEHbLIAET PUCK NONyYyeHMs TpaBM. [o3BoNSET aKTUBMU3UPOBATL PU3MONOTU-
yeckne QyHKUMM OpraHM3Ma: KpOBOOOpALLEHME, AbIXaHUE UT.M., aTaKXKe Ncuxopusmyeckme GyHKLUK:
KOHLEHTPALMIO BHUMAHMS, yyYLIEHUE TOYHOCTU ABUXKEHWUM U T. A,

3a CYET 3TOro NoBbILIAETCS TekyLas paboTocnocobHOCTb OpraHM3Ma (To ecTb CNOCOBHOCTb BbIMONHUTD
paboTy onpeaeneHHOM BENMYMHBI B HACTOSILLLMI MOMEHT).

TecTMpoBaHWe ABUraTeNnbHbIX Ka4ecTB B JAHHOM 00C/1ef0BaHNM NPOM3BOAMUTCS Kak C UCMONb30BAHUEM
PY4YHOTO U3MEPUTENbHOTO MHCTPYMEHTA (HanpuMep, CAHTUMETPOBAs pyneTka, IMHeNKa, TMMHacTUyec-
Kas manka, uT.n.), Tak 1 C UCNOSb30BaHUEM AaBTOMATU3UPOBAHHbIX CUCTEM: AaBTOMATUYECKUIA XPOHOMET-
PaX,CYETUUK OT)KUMAHMIA, Na3ePHbIA TUP U T.N.

BBepcun npunoxenus (Mopenb 2MPO) ans OuEHKM CTENEeHU pasBUTUSI ABUraTe/ibHbIX KavyecTs
MCMNONb3yeTC MHHOBALMOHHasA CUCTEMA OLLEHKM U BuaeoduKcaumm pesynbratoB «Computer vision».
Cucrtema cnocobHa HeTONbKO 3aPUKCUpPOBaTb pe3ynbTaT, HO U OLLEHUTb NPABUIbHOCTb BbINOJIHEHUS
TECTOB, TeM CaMblM MUHMMU3UPYA YeioBeyYecKui pakTop, U B 6yayuiem MoxKeT 6biTb UCNONb30BaHA AN
oueHku TectoB BOCK «'TO».
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PazmMuHKa

PasmuHKa wewn.

1. NoBopaunBaHue ronosbl. CTaHbTE NPSIMO, POBHO AEpXa ronosy, NoAO0POAOK MapanienbHO nony.
Coenante no 10 nOBOpPOTOB roN0OBbI: CHayana BMpaBo, a3aTeM BEBO MAaKCMMasnbHO Aaneko, Ho 6e3
pe3KUX ABUXEHUN.

2.HaknoHbl ronoson. Caenante 10 KMBKOB ronoBoOM Bnepes A0TArMBascb nogbopoakom o rpyau. Toxe
KONMYeCTBO NOBTOPEHMUI CcAeNanTe NAaBHO HAKIOHAS roNoBy Ha3ad. CaenanTte HakOHbI B CTOPOHBI.
PasMuHKa MbILLL, ey U pyK:

3.BpaweHune nneyamu. BoinonHuTe BpalleHune nanevyamm, nogHMMan nx BBEpX U nopasas snepea. loaHu-
Mas naeyr BBEPX M Ha3ag, no Kpyry,npoaenanTte ynpaxHeHue B 06patHom HanpasneHnuu no 20 pas.
4.Maxu pykamu.Coenarite 10 BpalLeHWI NpsSIMbIMU pyKaMK BNepes, a 3aTeM B 00paTHYH CTOPOHY.

5. BpaweHue npepnneynit. BoITaHUTE pyku MO CTOPOHAM UM cAenante BpalleHUe BJIOKTEBOM CyCTaBe
npeanneybamu B cpeauHy n Hapyxy 10-15 nostopeHui.

6. BpaweHnue kuctn. Cuenute 3aMKOM KUCTM PYK M BbIMOMHWUTE BPALLEHMS KMCTSMU B OOE CTOpPOHbI
no 20 cekyHa,.

Pa3MMHKa NOACHULbI:

7.MoBOpOTHI TYNOBMLLA. YIpAXKHEHUE BbINOMHAETCA U3 CTOMKU C POBHOM CMMHOW, HOraMM, PaciONOXeH-
HbIMW Ha YPOBHE M/ey U pa3BefeHHbIMU B CTOPOHY pykamu. Caenante noBOPOTbI TYNOBULLA CHAYana
BnpaBo 10 pa3 ucTonbkoxe Bneso. Ta3 HEOOXOAMMO yAepXXMBATb HEMOABWXHO, He 3a4eUCTBYS ero
B MOBOpPOTaX.

8. BpaleHue Tazom. CTaHbTe NpsAMO, pyku ANs yao6CTBa NoCTaBbTe Ha Nosc. BoinonHuTe BpalwatenbHble
[ABUXXEHMUSI TA30M M0 YaCOBOM CTpesike M B 06paTHOM HanpasneHnn no 10 pas.

9.Haknoubl.CaenaiTte no 10 HakNOHOB Bepes, BNpaBo M BNeBO 6e3 crubaHus Hor.

PasMuHKa Hor:

10.PacTskka YeTbipexrnaBom MblwLbl 6eapa. BctaHbTe Ha 04HY HOTY, MO BO3MOXHOCTM ONUPAsICh O CTEHY
WA O OPYTYI0 OMOPY, BTOPYHO HOTY COTHUTE B KOJIEHE M CXBATUTE PYKOM 3a CTONY, NOATSHUTE NaaBHO 6e3
pe3KUX ABMXEHWUIN COTHYTYH HOTY MakKCMManbHO BBepX. [10OBTOpUTE TOXE CaMOe C APYroM HOroM.
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11. NMoabeM Ha HOCKKM. B monoxeHUM CTOS MakCMManbHO NMOAHUMUTECH HA HOCKM, YAEPXKMBAS paBHOBE-

cue,m onycTuTecb 06paTHO Ha nonHyto ctony.NosTopute 10 pas.
12. BpawweHue Hor. CTos nogHMMUTE HOTY NeprneHAMKYNSpHO TYNOBULLY, COTHYB ee KoneHe. BoinonHute

no 10 BpaLeHunii B 06e CTOPOHbI A5 KAXKAO0M HOTU, CTapasiCb YAEPXKMBATb KONIEHO HEMOABUXHO.

13. BpaweHue ctonbl. [lepeHecuTe TOUKY ONopbl Ha OA4HY Hory. [TpunogHMMKUTE NATKY APYrOM HOMU U,
He OTpbIBas HOCOK OT MOBEPXHOCTM MONa, BbINOAHWUTE BpaweHus ctonor no 10 pa3 B pa3Hble CTOPOHbI.
CMeHuTe Horu.

Bbi6Op TECTOB

Mocne npoBeaeHUs pa3MUHKM CNeLUanmCT BblbMpaeT, Kakor Habop TeCTOB UCMbITYEMbI MOXET BbINO-
HATb (Prc.67). Ecnn ecTb KakmMe-To NpOTMBOMOKA3aHUs AN5 TECTOB, TO yOMPAKOTCA ranoyvkm HaNpoOTUB TOr0
YMpPaXKHEHUS, KOTOpOe BbINOJHATLCS He ByaeT n TeCTMpOBaHMeE NPOAO/IKUTCS Aanee.

FECTICA R OTrpasss IREnEkiEsl BOE TS

Tect 4 na 4, CnopTHEHEIR

PaspelweéHHble TecThbl
CrpanuGs il iy rosni
B iy Tl Mt Y R A I S CTON el HOCTE

B Fosnew cropeg i no

u (im0 Ty FOeROCTRNMOM CrcTans

PMCyHOK 67. u Mpatia Yk
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lNepeuyeHb U oNnucaHue TeCToB.
CTpenb6a U3 3NeKTPOHHON BUHTOBKM.

B ocHoBe koHCcTpyKkumm TpeHaxepoB CKATT nexuTt npuHUMn onpeneneHns KoopaMHAT U perncrpaumnm
MOMEHTA BbICTpena npu NOMOLLM CMeunanbHOro AaTynka, 3aKpennsemMoro Ha opyKuu. [laHHble ¢ aat-
4MKa (ONTMYECKOro CEHCOopa) NepeaatoTCs B NepCoHaNbHbIM KOMMbtoTep. [Tonagas B KOMMbOTEP, AaHHbIE
obpabatbiBatotcs nporpammort CKATT, koTopasi oTobpakaeT MX Ha SKpaHe MOHMTOpaA B BUAE TPAEKTO-
pvUM NPULENUBAHUS U BUPTYaNIbHOM NPOB6OUHbI Ha MUwweHU. TpeHaxepbl CKATT MOXHO MCNONb30BaThb
B/IOOOM MecTe, rae Bol MoXeTe MOAKNOUMTL CUCTEMY K KOMMbIOTEPY, T.€.BTUPE, B oPuce, AoMa unu
Brapaxe (Pnc.68). EonHCcTBEHHOE OrpaHu4YyeHue: He noABepranTe KOMMOHEHTbl TpPeHaXkepa BO3ze-
MCTBUIO BNAru.



Bbi6bop TecToB

Mporpamma CKATT mcnonb3yet anroputm, 6narogaps KOTOpoMy MonoxeHue npobouHbl Ha MULIEHU
perncTpupyeTcs TouHee. V3-3a Toro, Yto nyns, NOKMHYB CTBOS OPYXXMSI, NPOAOSIKAET ABUraTbCS B TOM XKe
HanpaBieHWu, Kyaa Hanpae/eH CTBOS OPYXMS B MOMEHT BbicTpena. [1o3Tomy, ecnu y cTpenka HepocTa-
TOYHO XOPOLLAN YCTOMUYMBOCTb, MOXHO YaCTO HabNt0AATb BbICTPEN OTAE/IbHO OTTPAEKTOPUM.

BeicoTa MUIDEHN Ha YPOBHE I1143

PucyHok 68.

Oco6eHHOCTH ol
pa3MeLueHua v
MULLEHU DoH, B KOTOPOM PASMemEn Jepaare. b LIS MEmenn

A0TREH GRITH CEETIRIM B J0CTATONHO OCBEMEHHLIM,
OIHAKRO BA IAHHOM POHE He J0TRHO GRITh OKROH,
PALTHYHBIL CTERTHHHBIY Io’rpllnt"ﬂ.‘i W HHBIX
CRCTOOPARAWMHY NPCAMCTOR.

Jucrapnus - 10 merpos

3anyck nporpammbl
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MNocne HaxaTna KHonku «3anyctuTb 10 Scatt» (Pnc.69) oTkpoeTcs OKHO Nporpammbl, 419 BbIMOAHEHUS
BbICTPENIOB U3 3/IEKTPOHHOI0 0pyXus. Ha akpaHe nosBMTCS MULLEHb, HA KOTOPOK ByayT 0ToOpaxKaTbCs
1 UKCMpoBaTbCs pe3ynbTathbl cTpenbbbl (Puc.70).

PucyHok 70.

|
JKpaHHasa MULLEHb b i O o b

L
&
[
1
]

Ecnmn TpeHaxep paboTaeT BepHoO, To AN yaobcTBa BOCMPUATUS M aHANM3a NPULEANBAHUS HA MULLEHM
B UHTepderice NporpamMmbl pasHbIMK LiBETaMKU ByaeT 0TOOpaXaTbCa TPAeKTOpPUS NepeMeLLeHNs TOUKK
npuuenusaHus (Puc.71).

3enéHbii (MHTepBan OT MOMEHTA BXOAA B MULIEHb A0 —1 CeKyHAbl 40 BbICTpena) — NO3BONSET OLEHUTb
HanpaBneHMe 1 XapaKTep NepemMeLL,eHUs TOYKM NPULLEIMBAHMS HA MULLIEHW.

Xeéntbi (vHTepBan ot-1 0o —0.2 cekyHAbl 8O BbICTpena) — CAYXUT 415 BU3YaNbHOrO BblAeNeHMS y4acTKa
TPaeKkToOpUK,UCMONb3YyeMOro AN aHaNM3a YCTOMUYMBOCTM M XapaKTepa NpULLENUBAHUS B LLEIOM.

KpacHblit (MHTEpBan Nocsie MOMEHTA BbICTPENa) — UCNOMb3YyeTCs 415 aHaNIM3a NOBEAEHMS TOUYKM MpULLe-
NIMBAHUS NOCE BbICTPeNa.

Mocne BbICTpena, eciv CTpenok nonagaeT B 061acTb MULLEHM, 3TO OTOOpaXKaeTcs CBETN0-(PUONETOBbIM
KpYrom, BHyTpu KOTOPOro B BUAE UMPpbl M306pakeHo, Kakon no cyeTy 6bin Npon3BeaeH BbicTpen. Takxke
cneBa OTMMLEHM Habenom none byget otobpaxaTbcs 6onee noapobHas MHbOpMaLMs O BbiCTpene:
KONMYeCTBO HabpaHHbIX O4YKOB, BpEMS BbICTPENA U T. 4.



CTpenbba M3 3NeKTPOHHOW BUHTOBKM

Ecnu ke ecTb COMHEHMS B NPaBUSIbHOCTM paboTbl BUHTOBKM, €€ He06X0AMMO 0TKaNMBPpOBaTh. NS 3TOro
Ha HUXKHEW NaHeNu B MHTepdelice MporpaMMbl HYXKHO HaXaTb Ha KHOMKY «KannbpoBkas.

S S i S -

. Pesvionnn awcmpeia

PucyHok 71.
TpaekTopuu
nepemeieHns vialale|s AARNE
TOYKM

npuuenuBaHns

Kanopoera

MNocne TOro, kKak NoNagére B peXuMM KanubpoBku, HEOOXOANMMO BbICTPENUTb B LLeHTp MuweHu. Nonaaa-
HMEe B MULIEHb 0TOOPa3NTCS CBETNO-OUONETOBLIM KPYroM B MHTepdeice NnporpaMMbl, NpUYEM Ha Kpyry,
KOTOpbI M3006paXKeH Ha MOHMTOpE MMAHLWeTa, TOYKa NOMNafaHMUs MOXET HAXOAMTbCS He Mo LEeHTpY,
HO 3TO He KpUTM4HO (Puc.72). loctatouHo, 4Tobbl HMONETOBbLIM KPYr HAXOAMACS B 061aCTM YEPHOro
Kpyra. ocne 3Toro BMHTOBKA OyaeT oTKannbpoBaHa, M MOXKHO MPOAOMKATb BbINOAHEHWE CTpenbbbl
(HaxaB Ha KHOMKY «[1poa0mKNUTbY).

PucyHok 72.
Peexxum
KannbpoBKu
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MopsaaokK BbinoNHEHUA:
YnpaxkHeHne BbINOMHAETCS y4YacTHMKaMu Ha guctaHuun 10 metpoB nomuwenn N2 8. McnbityeMoMy

[AETCA TPU NPOOHBIX U NATb 3a4ETHbIX BbICTPENOB. BpeMs BbinosHEHUS ynpaKHeHWS — 10 MUHYT.
Bpems Ha NnoAroToBKY — 3 MUHYTBI.

Cneumanuctno TeCTUpOBaHMIO nepen HavdaJ1IoM ynpaXKHEHUA A0JDKEH

— NpOBEPUTb COOTBETCTBME AMCTAHLUWU, MULLEHEW, OCBELLEHUS M MHOIO 0OOpPYAOBaHMS YCIOBUAM
BbINONHAEMOr0 UCMbITaHUS;

— OCMOTpPETb BUHTOBKY M y6eamnTbcs B €€ paboyeM COCTOSHMM, a TaKXKE NPOBEPUTbL OTCYTCTBMS MHOPOS-
HbIX NPEAMETOB B Aiy/ie BUHTOBKM.

—nNoApo6HO pasbscHUTL McnbiTyeMoMy TpeboBaHMS M NpaBmAa YNpaxXHeHMs.

CaMa TexHuKa cTpenbbbl U3 BUHTOBKM COCTOMT M3 OCHOBHbIX 3TAMoB: NPUHSATUE NONIOXEHUS U3TOTOBKMY,

(Pvc.73) npuuennBaHme n HKaTUE Ha KYPOK.

PucyHok 73.
MonoxeHne
CTpenb6bl

CTpenok capuTtca 3a cton, Bbibupas Hanbonee ynobHyo ang ceba nosy. Bce Teno HECKONbKO NOBEPHYTO
BMPABO OT JIMHUM NpULLENMBaHUS. PekoMeHayeTCsa Npu cTpenbbe cnerka NpUCIoHaTLCS rpyabto K pebpy
CTOMIA UK CTOWKM, HO MPU 3TOM COXPaHATb CBOOOAHYO NMO3Y C MUHUMAJIbHBIM HANPSXKEHUEM FPYLHbIX
MbILLILI,

BWHTOBKY Ha0 B3Tb MPaBOM PYKOM 3a LUEWKY JIOXM Tak, YTOObl 60NbLLONM Nanew, 06XBaTUA LUEWKY TOXM
CNneBa CBepXy,a OCTasibHble TPU NanbLa — CieBa CHU3Y.JIeBOW pyKOM B35Tb LLEBbE JI0XM CHU3Y TaK, YTOODI
6onbwoi nanew, 06xBaTbiBan NieBbIM OOK LEBbS, @ OCTa/lbHble YeTblpe nanbla 06XBaTbiBaNM LEBbE C
npaBoro 60ka. BUHTOBKA A0/MKHA NeXaTb HE HA MaNbLAX,a Ha NafoHuU, bivxke K 60nbloMY NanbLy. 3aTeM
Ha40 HAaKNOHWUTBLCS HAZ, CTOJIOM M ONepeTbCs Ha Hero IOKTAMMU. [1py 3TOM neBble NOKOTb U MAEY0 AO/MKHbI
ObITb BbIABUHYTbI Bepes, Kak MOXHO Aanblue. JIeBbl NOKOTb A0MKEH HAXOAMTbCS NOA4 BUHTOBKOM UK
HEeCKOJIbKO ieBee: B 3aBMCMMOCTM OTTENOC/IOXKEHNS CTPEeSIKa.

[NpaBbii NOKOTb pacnonaraercs cooky, bamxke K cebe. BUHTOBKY Ha0 BCTaBUTb 3aTbl/IbHUKOM B BbIEMKY
MpaBoro njieya u Npuxartb K HeMy. [0710BYy ONyCTUTb HA NPUKAAA, Tak, YToObl OHA BCEM BECOM OnuMpanacb
Ha rpebeHb NPUKNaAa,a MblWLbI WX He HAanparanmncb. [1a3a no BO3MOXHOCTM CMOTPST NPSAMO B NpULLEN.
Horu ctpenok pacnonaraet Tak, Kak eMy yaobHo, NpUMepHO Ha WwupuHe nnedy. [1paBuibHoe NnpuLenmBea-
HUE ABNSETCS BAXXHEWLMM 31eMEHTOM TOYHOCTU CTpenbbbl. MNpuuenmBaHme COCTOMT U3 ABYX 3/IEMEHTOB:
YCTAHOBKM (PerynMpoBKm) NpuULLENbHOr0 NpUCNocobneHns Ha 3a4aHHY AUCTAHLMIO U HABOAKM BUHTOB-
KW B LLe/b C MOMOLLbI0 NPULLENIbHOTO NpUCnocobneHus.



CTpenbba M3 3NeKTPOHHOW BUHTOBKM

PucyHok 74.
CxemMa
npuuenuBaHus

Xopouwee 3peHue SBNSETCS HeobXOAMMbIM YCNOBMEM OS5 NPABUAbHOIMO MPULEIUBAHUS UM METKOM
cTpenb6bl. [1ng Toro 4to6bl HABECTU BUHTOBKY Ha LIENb, HY>XHO NPpMAATh €M Takoe MOSIoXKEeHWe, KOraa rnas
BUAMT CepeamHy npopesn npuuena (Ha ypoBHE rpuBKM NPULLENbHOM MNAHKK), BEPLUMHY MYLLUKU U TOUKY
NPULENNBAHUSA HA OOHOW NnHKUK (Puc.74). B 3TOM U 3aknoyaeTcs npuuenuBaHue. 3agaya, Ha nepsbii
B3r194, 04eHb MPOCTas, HO BbINOJIHUTL €€ He Tak Nerko. [pu ctpenbbe 13 CTpenkoBOro Opyxus TpebyeTcs
cobntopatb cnepytowme npasuna.

MpaBuno nepsoe: NpULLENNBAsC, CleayeT 6e3 HaNPSXKEHUS 3aKPbIThb SIEBbIN 133, a NPaBbiM OTYETIMBO
BMAETb NMPOpe3b npuLena v MyLLKy, He 0bpallas BHUMaHUE HaTo, YTO Lenb OyaeT BUAHA HECKOMbKO
TYMaHHo. [NaBHOe — 3T0 NMpope3b M MyLLKa, a TOYKA NPULENUBAHMS — BTOPOCTENEeHHOe. MyllKa LoMKHA
ObITb POBHAf, T.€. HAXOAMTLCA B CEpPEAMHE MpULENA U BPOBEHb Cero kpasmu. Camoe HesHauuTenbHoe
OTKJIOHEHME MYLLKM B NPOpe3u NpuLLena NnpuBOAMT K 3HAUUTENIbHOMY OTK/IOHEHUIO pe3ynbTaTa BbICTpena
OTTOYKM NPULLENUBAHUS.

MpaBuno BTOpOE: HMKOrOA HENb3s «MrpaTb» MYLLKON. POBHas MyllKa — 3TO HemnpepekaeMmblit 3aKOoH
NpULLENUBAHMUS.

MpaBuno TpeTbe: HeNb3s HAKOHATL BIPaBO UK BNEBO BUHTOBKY (CBANIMBATD) NMPU NPULLENUBAHUN.
MpuuennBaHue CBA3aHO HETONbKO CO 3pEHMEM, MO CYLLECTBY, 3TO KOMMIEKC ABUXEHMMI, U3 KOTOPbIX

Kak[10€e UrpaeT cCBO posib.Ho BCe ke 0CHOBA ycnexa — 3TO XOPOLUEe 3peHue.
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BbIKpYTbl NPAMbIMY PYKaMKN Ha3aj U BNepep, CTos Ha MecTe

I-.l?.lﬁb' PRCAMERHIE

Tect 4 wa 4. CROpTUEHBIA
] e Sg— 3 4 5

PucyHok 75. BoikpyTbl NpAMbIMY

Meio Tecta pyKamu Hasag 1 Bnepeg,
«BbIkpyTbl NnpamMbIMM  CTOA Ha MecTe

pyKamu Ha3apg,

U Bnepean, ctoqd

A0

Ha MecTe»

MopspoK BbiNONHEHUS TecTa:

YnpaxkHeHue BbINOHAETCS NPU MOMOLLM TMMHACTUYECKOM NaNKM C HAHECEHHOM HA HEE CAHTUMETPOBOM
pa3MeTKOW. MicxofHOe NonoXeHue CTos, pyku Bnepea, B pykax rmMMHacTuyeckas nanka. lpu seinonHe-
HWUW YNPaXKHEHUS PYKM OTBOASTCS BBEPX,3aTEM HA3af 3a CMHY M1aBHbIM O4HOBPEMEHHbIM ABUXEHUEM,
3aTeM 06paTHO, He crnbas B NOKTEBbIX CycTaBax. B mepBow nonbiTke pykM HAaXOAATCS HA MAaKCUMaAnbHO
LUIMPOKOM PACCTOSHMM OTLLeHTpa FMMHACTMYeCKOM nanku. B nocnegylowmx MOMbITKaX pacctosiHue
MeX Ay pyKaMu NNaBHO yMeHbLaeTcs (NponopLMOHanbHO 06enMu pykaMm) 4o Tex nop, noka Tectupye-
MbI He NOYYBCTBYET 60/1EBbIX OLLYLLEHWI UM HE CMOXKET TEXHUYECKM NPABUIIbHO BbIMOMHUTL YpaXKHe-
HuMe.HanMmeHbLiee pacCcTosiHME OT KaXA0W PYKM A0 LLeHTPa CyMMUpPYeTCs (Tak Kak OHO paBHO,TO YMHOXa-
eTCs Ha 2) M 3aHocuTCs B nporpammy (Puc.75).

Owun6bKM (McnbiTaHKe (TECT) He 3aCYMTbIBAETCS):
— Pyku crnbatotcs B NOKTSIX;
— He 0,0 KOHL,A 3aBOAATCS PYKM 3a CMIMHY.



HaknoH Bnepén n3 nonoxeHus cros (cm)

HaknoH Bnepéa n3 nonoxexus cros (cm)

Tect 4 wa 4. CnopTHEHL A
| oy 2 = — 4 S

HaknoH enepén 13
PucyHok 76. NONOXMEHWA CTORA
MeHio TecTa

«HaknoH Bnepep,
U3 NONOXKEHUSA CTOA»

e gt T m airn 37 "’J

Mopsapok BbinonHeHUA TeCTa

HaknoH Bnepén 13 nonoxeHns CTos C NPSMbIMW HOFAMM BbIMOJTHAETCS M3 UCXOAHOMO NMONOXKEHMUS (Oa-
nee — WI): cTog Ha Nony UAM rMMHACTUYECKOM CKaMbe, HOTU BbINPAMJIEHbI B KONEHSX, CTYMHWU HOT pacno-
NOXeHbl NapannenbHo Ha wupuHe 10— 15 cm. TectupyeMblit fomkeH ObiTb OLET B O4EXAY, NO3BONS-

WY CNeEUMNANUCTy OnpenendaTb BbiInpAMAEHUE HOT B KOJTIEHAX.
an BbIMO/THEHNU T€CTA HA NOJTY YHACTHMUK MO KOMaHAeE BbIMOJIHAET ABa NPEABAPUTE/bHbIX HAKJ/TOHA. an

TpeTbeM HaKNOHe KacaeTcs noia nanbLaMun MM NagoHAMMU ABYX PYK U YOEPXMBAET KacaHWe BTeveHne
2c.

[Mpy1 BbINONHEHUM UCMBITAHMUS HA TMMHACTUYECKOM CKaMbe TeCTUPYEMbI MO KOMaHAe BbINOHAET ABa
npeaBapuUTeNbHbIX HAK/0HA, NAAOHM ABUIAKOTCA BAOMb IMHENKKU nmepeHus. [pu TpeTbeM Hak/ioHe
YYAaCTHMK MaKCMMaNbHO HAK/OHAETCS WYAEepXMBAET KacaHue JIMHENKU U3MepeHus BTevyeHue 2C.
BennunHa rubkoctn mM3mepsieTcs B CaHTUMeTpax. Pe3ynbraT Bbille YPOBHS MTMMHACTUYECKOM CKaMbM
onpenenseTcs 3HaKOM «-», HUXKe — 3HaKOM «+» (Puc.76).

OwmnbKu (McnbiTaHKe (TECT) He 3aCYUTbIBAETCSA):

— crnbaHme HOT B KONEHSIX;

— yAep>KaHue pesynbraTta nanbLaMm O4HOM PyKHU;

— OTCYTCTBME yAEPXKaHUS pe3ynbTaTa B TeueHme 2 C.

JlaHHbIM TECT OLLeHMBAETCS CNeLManmCcToM, NS onpeaeneHuns pesynbrata uCnob3yeTcs CaHTUMETPOBas
nuHenka B Bepcun npunoxernus (MOLOEJb 2 MPO), naHHOe ncnbiTaHne MOXeT OLEHMBATLCS CUCTEMOM
«Computer vision». Cneunanunct, NpoBOAALMIA TECTUPOBAHME B AAHHOM CNy4ae, CYXUT 0NepaTopom
MeXAY UCMbITYEMbIM U CUCTEMOW TECTUPOBAHMUS.
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MO6KOCTb roneHoCTONHOro CycTaBa

DI ARD 1801 st O (EFRUIR s

Tect 4 na 4. CNopTHUBHEIRA

105 B e G e s B
PucyHok 77. [bkocT b
MeHio TecTa roneHocTonHoro -
«MBKoCTb Cycrasa 3. CamTen § o
roneHoCTONHOro ay [ Siee 5%
cycTaBa» :

Hopoaian

Mopspok BbinoONHeHUs TecTa:

NcnbiTyembii fomkeH 6biTb 6e3 06yBu.

MepBas NO3ULMS: U3 UCXOLHOTO MOMOXKEHWUS PYKW BbITAHYTbI Nepen co6oi napannenbHo nony, CTorka
HOCKM M NSATKM BMECTE, UCMbITYEMbIV BbINONHSAET NpeaesibHO HU3KOoe npuceaaHune, npu 3ToM He AoMyCKas
OTPpbIBa NATOK OTONOpbl. AMAANTYAA pa3rMbaHMa CTOMbl MOXET CYUMTATLCS YA0BNETBOPUTENLHOM, €C/N
B MOMIOXXEHMM NOMHbIV NPUCEA UCMbITYEMbIN YAEPXMBAETCS, MOAABAN PYKM BNepes.

Bropas no3umums: 3 UCXOAHOMO NONOXKEHMS PYKU CKPENAeHbl B 3aMOK 32 CMIMHOM, CTOMKA HOCKM M MSTKK
BMeCTe, UCMbITyeMbIl BbIMOMHSET NpeaenbHO HU3KOe NpucefaHune, Npu 3TOM He A0MyCKaeTcs OTpbiBa
NATOK OT 0NOpbl. AMNANTYAA pa3rMbaHus CTONbI MOXKET CYMTATLCS YAOBNETBOPUTENbHOM, EC/IU B NONOXKe-
HWUW NONHbIM NPUCES UCMbITYEMbIN YAEPXKMBAETCS, AepXKa CLENNeHHble pyKu 3a cnuHon (Puc.77).

OwunbKM (McnbiTaHKe (TECT) He 3aCYUTbIBAETCS):

— McnbiTyeMblii OTpbIBAET NATKM OT MOBEPXHOCTU NPU NPUCELAHUM;
— [Npn npucenaHnmn He MOXET yaepXaTb paBHOBECUE 1 NAJAET;
—lNpucepaet He 0o KOHLA (He A0 NOHOMO Npuceaa).

IlaHHbIN TECT OLLEHMBAETCS CNELMANNCTOM BU3yanbHO B Bepcuu npunoxenunsa (MOLESb 2 MPO), naHHoe
UCNbITAaHWE MOXET oLeHMBaTbCa cuctemon «Computer vision». Cneunanuct, npoBoasWMIM TeCTMpoBa-
HWe B LAHHOM C/lyyae, CTY)KUT ONepaTopoM Mex Ay UCMbITYyeMbIM U CUCTEMOMN TECTUPOBAHMSL.



CToWKa Ha OIHON HOre C 3aKpbITbiMK rnasamm (15 cekyHa)

CToMKa Ha OAHON HOTre C 3aKPbITbiMK rna3amu (15 cekyHa)

Tecr 4 13 4. CnoprueHsii

| i e ) imesrusa 4 5 Moot Wron
[poba Yemypol
PucyHok 78.
MeHio Tecta _
«Mpo6a Yemypbi» e ; e S

el el R I . 4 -;":I' .

ﬂop;mOK npoeeaeHua Tecta

Tectupyembiit cHUMaeT 00yBb, fanee CTaBUT PyKM Ha MOSC, NOC/e Yero BbIbMpaeT, Ha Kakon Hore emy
bynet 6onee ynobHee cTosTb, 1OOYEpPESHO NOAHMMASA COTHYTOE KONeHO NnpumepHo nog yrnom 90 rpaay-
coB nepep coboi, TakuM 06pa3om, 4ToObl NATKA NOAHSATOM HOMM Bbl1a HA YPOBHE KONeHA ONMOPHOM HOT K.
[Mpu1 3TOM NATKA He [OMKHA YNIMPATLCS M A0TPArMBaTbCs 40 ONOPHOM HOMU. [locne Toro Kak TeCTupyembli
onpenenuncs C HOrom, Ha KOTOpoK OH ByeT CTOATb, N0 KOMaHAe CneunanmMcTa OH NpMHMMaeT Heobxoam-
MYI0 MO3Yy M 3aKkpbiBaeT ras3a. OTCYET BpeMeHM HAYMHAETCS C MOMEHTA, KOraa TeCTUpyeMblit BCTaHeT
B HE06X0AMMOe MOMoXeHWe 1 3aKpoeT rnasa. [lonyyeHHoe BpeMs cONoCTaBnseTcs C 6anbHOM LWKANown,
fanee cnewuvanuct Bbibupaet HeobxoaMMbI 6ann 13 BbiNafAoLWEro CNMCKa B sYeke BBOAA pe3y/bTa-
TOB U NepexoauT K cnepytowemyTtecty (Puc.78).

bannbl B 3aBUCMMOCTHU OT BpeMeHU U KavecTBa BbiMOJIHEHUA TECTa:

0 6annoB — ycTtoinumeo ctouT 15 ¢ 6e3 nokaunBaHus, He BanaHCUpyeT pykamu;
1 6ann — ctont 15 c,HEMHOrO packayMBaeTcs;

2 6anna — ctout 15 ¢,6anaHcmpys pykamum (pyka LOCTUraeT ypoBHS nieya);

3 6anna — CTOMT Ha O4HOM HOore MeHee 15 ¢, He MOXEeT yCToATb Ha MecTe;

4 6anna — nageHue Npy BCTaBaHUM HA OAHY HOTY C 3aKPbITbIMM IN1a3amu;

5 6annoB — nageHue cpasy npu 3aKpbITUK INa3, CTOS Ha ABYX HOrax.

JlaHHbIN TECT OLLEHMBAETCS CNELMANNCTOM BM3YalbHO, OTCYET BPEMEHU MOXKHO NPOM3BOAMTL Kak Ha ce-
KYHA,OMEepax UM Yacax,Tak 1 6e3 npuMeHeHns CneLmMann3MpoBaHHbIX CPeACTB NOACHETA BpEMEHM.
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MeTaHMe TEHHUCHOro MAYa B LeNb C AUCTAHLUUN 6 M

Tect 4 3 4, CROPTHEHLIA

$ BT e oot 9= 10
MeTaHue TEHHWCHOrO - o _
PucyHok 79. Mfua B Lenb e P
MeHio Tecta Hiws b ipasoh p PSS —

Monagessn | 4 g e [ PEEED, FRUARRACS CTONCHl B N PRty Sy SOTY

«MeTaHue TeHHUCHOro ¥ ACT mot
-8 atorn Panoeew_ Se TR PR rGIE B EETTRAETEE TRNG
MSiua B LLeNb» - 2 :

B MEwE, SR CpOCoe. DO aesoCTE Mpaend pyee
Al e (TR OO

T rsme ¥ 1Ty
m Lt Sl s e S

I'IopﬂppK BbIMOJIHEHUSA:
MeTaHWe TEHHUCHOrO MSAYa B LLeS1b MPOU3BOAMTCS C PACCTOSAHWUS 6 METPOB B 3aKPEM/IEHHBIN HA CTEHE UK
TpeHore ruMHacTUYeckunii 06pyy guametpoM 90 cM. HuxHMI Kpai 06pyya HAXOAMTCS Ha BbicoTe 2 Me-

Tpa oTnona.ns MeTaHUs TEHHUCHOO MsYa B LLEMb MCMOMb3YETCS MY BECOM 57 rpamm.
TectTupyeMoMy NpeaoCcTaBnsSeTCS NPaBO BbIMONHUTL NATb NOMbITOK. 3aCYMTHIBAETCS KONMYECTBO NONasa-

HWI B NN0WaAb, orpaHnyeHHyo obpyyem (Puc.79).
OnucaHne TEXHUKU NPUBOJMUTCS AN UCMBITYEMOTO, BbINOMHALWErO MeTaHMe NpaBoi pykoM. JleBlua

BbINOJIHAET TO XXe YyNpaKHEHME C APYroMn PyKU U HOTW.

NcxoaHoe nonoXxeHue: TeCTUPYEMbIA CTOUT JIMLOM K MULLEHW B CTOMKE «HOMM BPO3b», NeBas Hora
Briepeay NpaBown, MpaBas — Ha nepeaHen Yactu cTonbl. Mgy B NpaBoM HECKOIbKO COTHYTOM pyKe, KUCTb
Ha ypOBHe NuLua, 1eBas pyka HanpasneHa snepen, BHu3. OTBOAS NpaByo pyKy BMpPaBo, HA3a4 U cnerka
crnbas NpaByk HOTY, HEMHOrO HAKJIOHUTb TYNIOBULLE BNPABO, yNMPASACb CTOMNOM NMPSIMOW NE€BOM HOTU
B N/IOLLAJKY, HOCOK pa3BEPHYT BHYTPb.

N3 3TOr0 nonoxeHus, 6bICTPO pasrnbas npaByt HOry M MNEepeHOCs MacCy Tena HaIeBYHO, BbINOMHUTb
H6pOCOK, MPOHOCA KUCTb MPABOM PYKM HA NIEYOM.

OI.I.IMGKM, MNpUu KOTOPbIX BbiNOJIHEHUE HE 3aCYUTbIBaETCA:
— TeCTMpYeMbIii COBEPLUMI 3aCTYM 33 IMHUIO METAHMUSI.

JlaHHbIN TECT BbINOTHAETCS C UCMONb30BaHMEM TEHHUCHBIX MaYei,06pyya guameTpom 90 cMm, cTorika ang
dukcaumm obpyya.



CrubaHue u pasrmbaHme pyK B yrnope fiéxa Ha nosny

Crn6aHue u pasrubaHue pyk B ynope néxa Ha nony

Tecr 4 na 4. CnoprueHbii

R - S 10
PucyHok 80. Crubaxve n 7
MeHio Tecta pasrnbaHne pyKk B ol
«Crubanune ynope nexa .-;j

U pasrubaHue pyk B

B ynope néxa» fﬂw

Mopsaok BbinonHeHus:

CrnbaHue u pasrmbaHue pyk B ynope néxa BbINOAHAETCS U3 UCXOAHOMO NOMOXKEHMS: YNOp NIEXa Ha nony,
PYKM Ha LUMPUHE Mnney, KUCTU Bnepén, NOKTM pa3BefeHbl He bonee, YeM Ha 45 rpagycoB OTHOCUTENBHO
Tynosuwa.Mneun,TynoBuLLE M HOTU COCTABAAIOT NPSMYHO IMHUMIO. CTOMbI yNMpatoTcs B non 6e3 onopeol.
3aCYMTbIBAETCS KOIMYECTBO MPABUIIbHO BbIMOMHEHHbIX LIMKJIOB, COCTOSALWMX U3 CrMbaHMI U pa3rnbaHui
PYK, DUKCMPYEMbIX CHETOM CyLbM BCIYX MU C UCMONb30BAHMEM CMeLManbHbiX MpucnocobneHni (anex-
TPOHHbIX KOHTAKTHbIX nnatdopm) (Puc. 80).

Crnbas pyku, Heo6Xx0AMMO KOCHYTbLCS TPYAbO NOMA UM KOHTAaKTHOM NaaTtdhOpMbl BbICOTOM 5 CM, 3aTemMm,
pa3rnmbas pyku, BEPHYTbCS B MCXOAHOE MONOXKEHME U, 3aUKCUPOBAB ero Ha 1 cekyHAay, NpOA0IXNUTb
BbIMONHEHWE UCMbITAHKS.

OU.IMGKM, B pe3ynbTaTe KOTOPbIX UCMbITAHNE HE 3aCYUTbIBAETCA:
— HapylueHWe TpeboBaHUM K UCXOAHOMY NMOJIOXKEHUIO;

— HapYLUEHWUE TEXHWUKM BbINOMHEHMUS UCTbITAHUS;

— HapYyLUEHWUE NPAMOI IMHWUM «MNEYU — TYIOBULLE — HOTUY;

— oTCyTCTBME PUKCALMM Ha 1 CeKYHAY UCXOLHOTO NONOXKEHUS;

— NMpEeBbILWEHME AOMYCTUMOTO YA pa3BeLeHMs TOKTEN;

— pa3HOBpPEMEHHOe pasrnbaHue pyk.

[laHHbIA TECT OLLeHUBAETCS CNEeUUannMCcToM BU3yanbHO, 419 NOACYETA KOMYECTBA OTXKMMAHUIM UCMOMb3Y-
€TCS aBTOMATU3MPOBAHHBLIN CYETUMK OTKMMaHUM BBepcun npunoxenunsa (MOLAEJb 2T1PO), paHHoe
MCMbITaHME MOXET OLLeHMBaTbCA cuctemon «Computer vision». Cnewmnannct, NpoBOASLLMN TECTUPOBAHME
B AAQHHOM Cny4vae, Cy>XMUT 0nepaTtopoM MeXay UCMbITYyeMbIM U CUCTEMOM TECTUPOBAHMS.
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MpbDKOK B BbICOTY

Tect 4 u3 4. CropTHBHBLIA
'f._. 6 I' . ‘? iptas e : 8 oo : :E:r:iﬁ..lilu‘f‘. 10

[MpbIXXOK B BBICOTY C
PucyHok 81. MecTa
MeHto Tecta

«lMpbBKOK B BbICOTY
C MecTa»

“‘l‘-"':."

th"’ -Imv e~ : . -..lllll-:::.: ...‘.l.‘:.

Mopsapok BbINONHEHUS:

ﬂpbl)KOK B BbICOTY C MECTA TO/TYKOM OBYMA HOFraMU BbIMONTHAETCA Ha CneunanbHOM NMPbI>KKOBOM KOBpPUKE
(obopynoBaHHOM AaTyMKaMu faBneHuns). TeCTupyeMbl NPUHUMAET UCXOLHOE NOSIOXKEHME: HOTM BMECTE,
CTYnHM napannenbHo. O4HOBpPEMEHHbIM TONMYKOM ABYX HOT BbIMOMHAETCS MPbKOK BBEPX, MPU MPbKKeE

Horn nof cebs He nogrmbatoTca. [JonyckarTcs Maxm pyKaMu.
N3mMepeHne Npon3BOAMTCS aBTOMATUYECKM.

TecTupyemMoMy npenocTaBaseTcss Tpy NONbITKU. B 3a4€T MAET Nydwnin pe3ynbraT, KOTOPbI 3aHOCKUTCS
B [10 Ha nnaHweTe cneLManmMcToM No TectTupoBanuio (Puc.81).

OU.IMGKM, B pe3ynbTaTe KOTOPbIX UCMbITAHNE HE 3aCYUTbIBAETCA:
—noparubaHune Hor nofa ce6s B MOMEHT BbINPbIrMBaHUA,;

— OTTaJIKnuBaHhe CnpenBapuUTE/IbHOIO MNOACKOKaA,

—noo4yepegHoe OTTa/IKUBAHUE HOMAaMMU;

— MCNO0NIb30BaHMeE Kaknx-n1mbo OTﬂFOU.LEHMVI,BbI6paCbIBaEMbIX BO BpeM4 NMpPbIXKKa.

[lna onpeneneHuns pesynbraTta NpbiXKKa UCMOMb3yeTCs aBTOMAaTU3MPOBAHHbIN KOBPUK NOACYETA BbICOTHI
npbikka B Bepcun «MOLEJTb MPO-2», naHHOe ncnbiTaHWMe MOXET oueHMBaTbCa cuctemon «Computer

vision». CI'IELI,M&J'IMCT, I'IpOBOLI,ﬂLU,MVI TeCTUpOBaHME B AAHHOM C/iy4dae, CNYy>KUT ONepaTtopoM Mexay UChbl-
TYEMbIM U CMCTEMOM TeCTMpoBaHUA.



OueHka (aBuratenbHomn) koopanHauuy (HanoNbHbI KOOPANHALUOMETP)

OueHkKa (gBurarenbHomn) koopanHauumy (HaNONbHbIN KOOPANHALNOMETP)

Tecr 4 ua 4. CnopTueHbIA

PucyHoK 82. OueHka nBUraTensHoOM
MeHio Tecta npoueLypel

«OueHka Npasaion < i v ¢ e
ABUraTeNbHOM o

npoueanypbi»

TectTupyeMoMy npennaraetcs BbINMOJHUTb MPbIXKOK BOKPYr CBOEM OCM Ha MAaKCMMaJsIbHOE KOMYEeCTBO
060poTOB. [pbIXKOK BBEPX C BpaLLEHWMEM BOKPYT CBOEM OCH. [IpbKOK TONYKOM ABYX HOT C NPU3EM/IEHMEM
Ha ABe. TeXHUKA BbINOJHEHMS: TECTUPYEMBIN CTOMT B yNope Ha 06enx HOrax, HorM pacCTaB/ieHbl Ha LWK-
PUHe nneuy, pyku cBoboaHbl. McnbiTyeMbiid, noMoras cebe pykamMu, packaumnBasicb U crnbaschb B KONEHSIX,
BbIMOJHSET NPbIKOK BBEPX, CTAPASACh MOAMNPbLIFHYTb KaK MOXHO BbILIE U B MOMEHT OTTa/IKUBAHUSA 3aaaeT
TaKy!o YIrIOBYH CKOPOCTb, KOTOpPAs MO3BOUT CAENATb KaK MOXHO HosbLLee BpaLLeHUe BOKPYr CBOEM 0CH
(ynpaxxHeHue «AKcenb» ToNIbKO Ha MecTe). Pyku npu 3TOM NOMOratoT TeNy, COXpaHsis 6anaHc npu nepeme-
LeHUn Tena B NpocTpaHcTae. [pu3emMneHne npomsBoamTca Ha 06e Horu. [ToBOpOT MOXET MPOU3BOAMUTCS
Kak BJeBO, TaK v BMpaBo. B JaHHOM TecTe, OLEHMBAETCS MaKCMMalbHbIM rpadyc, Ha KOTOPbIM UCNbITY-
€Mblii CMOT MOBEPHYTbCS W NMPU3EMIUTLCS COMOPOM HA ABE HOTM, COXPAaHMB MPU 3TOM paBHOBecHe
Ha obe Horu (Puc.82).

OI.IJMGKM, B pe3y/bTaTe KOTOPbIX UCMbITAHUE HE 3aCYUTbIBAETCA:

— NPbIKOK C MOANPLIKKK;

—nooyepenHoe OTTa/IKUBaHME HOraMM.

[na onpenenexHusa rpagyca nonoXeHMs Tena nocie BbIMOAHEHUS NMPbBKKA, MCNOJb3YETC HANOJbHbIN
KoopAauHaumomeTpa B Bepcuu npunoxenuns (MOLEJIb 2 [MPO), aaHHOE nUCnbITaHWe MOXET OL,EeHMBATLCS
cuctemon «Computer vision». Cneumanucrt, NpoOBOASAWMIA TeCTUPOBaHME B AAHHOM C/lyyae, CAYXUT
0OMnepaTopoM MeXAy UCMbITYEMbIM U CUCTEMOM TECTUPOBAHMS.
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MpbNKOK B ANNHY C MecTa

Tect 4 W3 4. CROpTHEHBIA

Bl 13 14
ﬂpblHDK B ANWHY C o

PucyHok 83. MecTa

MeHio0 TecTa

«lMpbBKOK B ANUHY s

C MecCTa»

ﬂopnp.ox BbIMOJIHEHUSA:

[MpbKOK B ANIMHY C MECTA TOIYKOM ABYMS HOFaMU BbINOMHSAETCS HA CNeunanbHOM (KenaTenbHo pe3nHo-
BOM) MOKPbITUM C HAHECEHHOM Ha Hero pa3MeTKon. MecTo OTTankMBaHUs AOMKHO obecneynBaTb XOpo-
wee cuenneHve CobyBblo. TeCTUpyeMbii NPUHMMAET UCXOAHOE MOMOXEHWE: HOTU HA WWMPUHE Mey,
CTYNHW NapanfienbHo, HOCKM HOT nepen IMHuen oTTankmaHus. OQHOBPEMEHHbIM TONYKOM ABYX HOT
BbIMONHAETCS NPbKOK Bepén. [lonycKakTcsa Maxu pykKamu.

N3mepeHne Npou3BOAMTCS MO NeprneHAMKYNSIpHOM NPSIMOM OTMecTa OTTaZIKMBAaHWMS A0 bamkanwero
cnena,oCTaBeHHOro 10001 YaCTbio TeNa y4acTHMKA.

Y4acTHUKY NpefocTaBnseTcs Tpy NOonbiTKKU. B 3a4ét naet nyywnin pesynsTat, KOTopbii 3aHocuTcs B 10

Ha NnaHLeTe CneunanmMcToM no TectTupoBaHuio (Puc.83).

OLIJMGKM, B pe3ynbTaTte KOTOPbIX UCMbITAHNE HE 3aCYUTbIBAETCA:

— 3aCTyN 33 IMHUIO OTTANIKMBAHMS MU KacaHue ee;

— OTTa/IKMBaHME C NpeaBapUTENIbHOrO NOACKOKA;

— nooyepenHoOe OTTaIKMBaHUE HOraMu;

— UCMNO/Ib30BAHME KaKMX-TMB0 OTArOLLEHWMIA, BbIODpACbIBAEMbIX BO BPEMSI MPbIXKKA;
— YXOJA,C MeCcTa Nnpu3eMaeHuns Ha3ag, no HanpaBIeHMI NpbKKa.

Ilng onpeneneHns anbHOCTU NPbIKKA MCNOJb3YeTCs CAaHTUMETPOBAsA PyNeTka B BEPCUMN NPUSTOXKEHUS
(MOLETb 2 MPO), naHHOE McnbITaHWE MOXET oLeHnBaTbcs cucteMon «Computer vision». Cneunanucr,
NMpOBOAALLMIA TECTUPOBAHME B AAHHOM CJlyyae, CIYXUT OrepaTopoM MeXay MUCMbITyeMbIM U CUCTEMOM
TECTUPOBAHMA.



MoabeM TyNnoBULLA NTEXA HA CNUHE

Moabem TYNOBULLA NEXA HA CMUHE

Tect 4 w3 4. CnopTUBHGLIA

PDRaETS A e 1S9 14
MNoawvém Tynosuia
PucyHok 84. Né)a Ha cnuHe 1
MeHio TecTa : {s et s S e
«MoabéMm Tynosuwa " ! iy SUIMPATON & MCHEOR RO

NéXa Ha cnuHe»

R e A
et e e

Mopsaok BbinonHeHus:
nOﬂ,HMMaHME TYyNnoBULla 13 NONOXEHNSA Néxa Ha CrnHe BbINOMHAETCS U3 MCXOOHOIo NosioXeHua: néxa
Ha CMHE, Ha TIMMHAaCTUYECKOM KOBPUKE, PYKKU 3a ro0BOMN «B 3aMOK», NOMNaTKN KacCakdTcd MaTa, HOIM

COTHYTbI B KONeHax no4 npamMbiM YoM, CTYNMHU NPpUXKaTbl MTAPTHEPOM K NOny.
TeCTMpyeMblﬁ BbIMOJIHAET MaKCMManbHOEe KONMYEeCTBO MOAHWMMAHWUM TynoBulla 3alMMHYTy, KacasCb

noktsmu 6enep (KoneHen), c NocaeayoLMM BO3BPAaTOM B UCXOAHOE MOMOXEHME. 3aCUMUTbIBAETCS KOU-
4eCTBO MPaBWUIbHO BbIMONHEHHbIX MNOAHMMAHMI TynoBuwa. Cneumnanuct noMoraetr TeCTUpyemMoMy,
3aMKCMPOBAB U yAEPXMBAS €r0 HOMU 33 CTYMHU U (MnK) ronenu (Puc. 84).

OU.IMGKM, MNPU KOTOPbIX BbINOJIHEHUE HE 3aCUYUTbIBAETCA:
— OTCYTCTBME KacaHus NOKTaMu 6énep (koneHen);

— OTCYTCTBME KaCaHMs N0NaTKaMm MaTa;

— pa3MbIKaHWe NanbLEB PYK 13 3aMKa;

— CMelleHne Ta3a (MoAHMMaHMe Ta3a);

— M3MEHEHMe NPAMOro Yrna COrHyTbIX HOT.

[laHHbIN TecT oLeHMBAEeTCa CNeLmManmMcTom Bu3yanbHo B Bepcum npunoxerms (MOLEJb 2 MPO), aaHHoe
UCNbITaHWE MOXET OLeHMBaTbCa cucteMon «Computer vision». CneumManuct, npoBoASLLMIA TECTUPOBAHUE
B AAHHOM CNy4Yae, CNy>XMUT ONepaTopoM MeXAy UCMbITYEMbIM U CUCTEMOM TECTUPOBAHMS.
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BpoCOK HA6MBHOIro MaAYa cuan

Tect 4 ua 4. CnopTveHeIR

S | Fhogdta G L oo SRR i oo S . ¢
PucyHok 85. Bpocok Maya, cnas
MeHio Tecta Ha nony npymMAa pyKkamn na-

«bpocok Msua, 38 ronoeBkel
cMaA Ha nony

ABYMS pyKaMu

M3-3a ro/IoBbI» o

lar 124

Mopsapok BbiNONHEHUSN:

TecTupyeMmblit cagmTCa Tak, YToObl NATKM OKa3asMCb HaIMHUKM CTapTa (Havyano oTc4éTa). PaccTosHume
mMexay natkamu 20-30 caHTUMETPOB, HOMM C/1erka COrHYTbI, CTYMHU BEPTUKaNbHbI. BpoCoK BbiNoHsAETCS
6e3 HakNoHa TyN0BMLLA HA3aA, MaY B pyKax 3a ronoBon. [locne coBeplieHns 6pocka pacctosiHue usme-
pSIeTCs B CAHTUMETPaX OTIMHMM CTapTa A0 TOYKU COMPUKOCHOBEHMUS MF4a C NOBEPXHOCTLH. [latoTcs Tpu
NOMbITKWU, NyYLIniA pe3ynbTaT MAET B 3a4€T (Pnc.85).

OwK6KM, B pe3ynbTaTe KOTOPbIX UCMbITAHUE HE 3aCHMTbIBAETCA:
® HAKJIOH Ty/10BU LA Ha3aa,

® MATKM HAaX04ATCA HE Ha JIMHUU CTapTa,

°* MAY 6pOLIJEH Heé NU3-3a ronoBbl.

JlaHHbIV TECT NPOBOAMTCS C UCMONIb30BAHMEM HAOMBHOMO MSYa BECOM 1Kr, 419 onpeaeneHns AanbHOCTH
HpocKa MCNonb3yeTcs CAaHTUMETPOBOW pyNeTKa.



YenHoUHbIV 6er3 no 10 m

YenHouHbIN 6er 3 mo 10 m

1
m Pocrac mise gt s sos tareamsmnd B0 OTQ0ANDS

Tect 4 ma 4, CnopTuaHsii Mapwua, B nert

r e e 3
. i WD -

YenHouHbin Ber 3 no
PucyHok 86. 10 m
MeHio Tecta
«YenHouHblit 6er
3 no 10m»

Jpsepiat s restpcaseTe rabiy . gy

nopsm.m( BbIMOJIHEHUSA:

YenHouHbIM 6er NnpoBOAMTCS Ha 06O POBHOM NAOWAAKE HA CMeuuanbHO pa3MeYeHHOM pe3nHOBOM
NOKpbITUK, 0becneymBatoLem xopollee cuenieHne ¢ 0byBblo, TpM NOMOLLM aBTOMATUYECKON CUCTEMDI
dukcaumm pesynbraTtos. LUMpuHa nMHuMmM cTtapta v duHMWLA BXOAMT B OTpe30oK npumepHo 10 meTpos.
Mo koMaHae «Ha cTapT» TeCcTMpyeMblit CTAaHOBUTCS Nepep CTapTOBOW IMHWEN, TAe PacrnonoXeHbl Apyr
HanpoTMB Apyra AATYMKM aBTOXPOHOMETPaxa Tak, YToObl TONYKOBAS HOra HaxoAuNacb yCTapTOBOM
NIMHUK, a gpyrag 6bina O6bl OTCTaBAEHA Ha NoJiWara Hasaz (HacTynaTb Ha CTApTOBYH IMHMIO 3aMNpeLLeHo).
Mo komaHae «BHuMaHue!», cnerka crmbas obe Horu, TeCTMpyeMmblii HaKJIOHSET KOpNyC BNepén unepe-
HOCUT TSXKECTb Tena Ha Bnepeau croswyto Hory. [lonyctuMo onupaTbCs pykon o 3eMnio. 1o komaHae
«MapL» Tectupyembit fomkeH npobexatb 10 MeTpoB, KOCHYTbCS PYKOM MPOTMBOMONOXHOM JIMHUM,
NOBEPHYTLCS KPYroM, BEPHYTLCS K IMHMM CTApTa, KOCHYTLCS €€ pYyKOM, MOBEPHYTLCS KPYroM 1 npobexatb
octaswuecs 10 M, npryemM 0CTaHOBUTLCS NOC/IE 3aBePLLEHNS UCMbITAHUS TECTUPYEMbIV LOSIKEH HEMHO-
ro ganbwe AnMHUKM GuHMWa (TakuM 06pa3oM nepeceyb IMHWUI0 PUHMLLA HA CKOpOCTK). Pe3ynbTaT bera
aBTOMATUYECKMN UKCUPYETCS CUCTEMOM aBTOXPOHOMETPAXKa, MOMYyYEHHbIV pe3ynbTaT 3aHOCUTCS B NpU-
noxexue (Pnc.86) (MpoBoanTbcsa 1 nonbITKa, HO MPU XKeNaHUU 1 BO3MOXHOCTSX TECTUPYEMOTO, MOXET
6bITb NPOBEAEHO A0 3-X NOMbITOK).

Own6KM, B pesynbraTe KOTOPbIX UCNbITAHUE HE 3aCHUTbIBAETCA:
* 33CTyN 3a IMHUIO CTApTa;

* IpY pPa3BoOPOTE He BbII0 KACAHWS IMHUMK;

* BbIXOZ, 32 Npesenbl 6erosoro kopuaopa.

HaHHbIN TEeCT npoBOANTCA C UCMOJIb30BAHNEM aBTOMATMHYECKOIO XpPOHOMETPAXKa.
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BpoCOK 1 NoBNA MAYA B Napax

Mopsapok BbiNONHEHUSN:

3afaya TeCcTMpyeMoro novMmaTb Mad pykamu (pykor). Cneumanuct Kuaaet My (Ha pacCTOSHUKU 3-X
METPOB) C KaCaHWEM OT M0J1a B Pa3/IMYHbIX HaMpaBneHnax (MpsiMo, BNeBO, BNPaBo, 00MaHHbIe ABUXEHMS)
M B MpoLecce BbIMOJHEHUS YNPAKHEHUS OLEHMBAET KOOPAMHALMOHHbIE CMOCOBHOCTM TeCTUPYEMOro
no 5-6anbHOW WKane, cCYMTas Npu 3TOM KOMYECTBO MOMMAHHbIX Mauen. KonmyecTBo NOMMaHHbIX MSYel
cooTBeTcTBYeT HabpaHHbIM 6annaM. BaxHo, 06bACHUTL TECTUPYEMOMY, YTO OH MOXET MepeMeLaTbCs

BMPaBO M BNEBO 32 MAYOM,a He TO/IbKO CTOSATb Ha MecTe.
Mepen HavyanoM TecTa BaXKHO Y4MTbIBaTb OCOBEHHOCTU (HM3MYECKOTO Pa3BUTUS TECTUPYEMOIO M ero

NCUXOMOTOPHYH AeaTeNIbHOCTb. [1py1 CHUXKEHHOM CKOPOCTU CEHCOMOTOPHOM peakumu 1 npeobnagaHmm
TOPMO3HbIX HEPBHbIX NPOLLECCOB, MY He0bxoanMOo BpocaTb CO CpefHen CMNOW, OBMaHHblIE MaHEBPbI
He LLOMXKHbI ObITb CMWKOM CNOXHblE, MpU NpeobnafaHum BO30OYXAAOWMX MPOLECCOB M BbICOKOM
CKOPOCTM CEHCOMOTOPHOM peakumu, Ma4y MOXHO 6pocaTtb c 6onblier cuaon, a 06MaHHbIe MaHeBpbI
MOXHO fenaTb 6onee cnoxHble. TakkKe BaXXHO YUYUTbIBATb YPOBEHb DM3MUECKOro pa3suTus. Ecnm no no-
Ka3aTensiM aHTPONOMETPUYECKOrO MCCNea0BaHMS U CNOPTUBHOMO TECTUPOBAHUS Y UCMbITYEMOro Habto-
LAEeTCS CHUXKEHHbIM YpOBeHb (u3Myeckoe pa3BUTUE, MSY He CTOUT 6pocaTb CAULLKOM CuabHO. Ecan
MCMbITYEMbIN AOCTAaTOYHO PAa3BUT UM NPUCYTCTBYIOT NPU3HAKM OnepexeHns B GM3MYECKOM pa3BUTUM,

MSI4 MOXHO MOCbIIaTh 60/1ee CUIbHO,a 0OMaHHbIE MaHEBPbI A0/KHbI ObITb 4OCTATOYHO C/IOXKHbIE.
Mepen TeM, Kak NPUCTYMNUTb K BbINOIHEHMIO TECTA, CNELMANUCT COBEPLUAET TPU NPOOHbIX 6pocKa C LEenbo

noao6paTb ONTUManbHY cuny 6pocka M 06MaHHble MaHeBpbl. [Ipo6HbIe GPOCKM B 3a4ET HE UAYT.

JlaHHbIV TECT MPOBOAMTCS C UCMOJSIb30BAHMEM raHADO0bHOIO MayYa. BecoM 1Kr, 4na onpeneneHus aanb-
HOCTM 6pOCKa MCNOJb3YETCS CAHTUMETPOBOM pyneTka.



VI 3Tan. 3aBeplieHne TeCTUpOBaHUA

VI 3Tan. 3aBepLieHne TeCTUPOBaHUS

3BHNKNEHIE TECTHDODEaHNA

Bce TecTtbl npoinaeHsi.
TecTpoBaHue 3aBeplweHo

— -
PucyHok 87.

3aBepuieHue
TeCTUPOBaHUSA

S

3ak/ilo4YeHne aBToMaTMYeCcKn GOpMUMpPYETCa M OTNPABASETCS NPeaCTaBUTENO UCMbITYEMOrO Ha afpec
3N1EeKTPOHHOM NOYTbI, YKa3aHHbIW NPU perncTpaumm. Takke MOXHO MPOCMOTPETb 3aK/IYeHMe, HaXXaB
Ha Hero,nocne yero oHo oTkpoeTca B dopmate PDF (Puc.87).

BAXKHO! MomHuTe, KoHeUHbI pe3ynsTaT TeCTUPOBAHMS 3aBUCUT OT KOMMETEHLMM CMELManmncTa uero
NpodeccMoHanbHbIX U IMYHOCTHBIX KAYecTB. YeM fiyylle cneumnanuct B3aMMoLeNCTBYET C UCMbITYEMbIM,
TEM Bbllle MTOYHee OyAyT NosyyYeHHble pe3ynbTaTbl. BaxkHO npeapacnonoxuTb K cebe McnbiTyemoro,
136aBWUTb €ro OTYYBCTBA CTPaxXa, KOTOPOE MOXET MPUCYTCTBOBATbL M3-3a HOSI3HM HE3HAKOMOW Cpeapbl
M YCNIOBUWIA, MOCTapaTbCs 3aMOTUBMPOBATb UCMbITYEMOIO Ha MPOXOXAEHME TECTUPOBAHMS, YTOObI MOKa-
3aTb MaKCMManbHble pe3yNbTaTbl B CNOPTUBHbIX TECTAX.
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NMPUNOXXEHUE

B naHHOM NPpUNOXEeHNN ONMUCaHa pa60Ta COTAENbHbIMMU I'IpVI60paMVI,MCI'IOJ'Ib3yeMbIe BTECTUPOBaHUMN.

«CucremMa aneKTpoHHoOro xpoHoMmeTpaxa CT-2153»

Cucrema 3JIEKTPOHHOIO0 XpOHOMETpaXa MnpeaHa3HayeHa AOna perncrpaumMn BpeMeHu npeononeHud
CNOpTCMEHOM oONnpeaeneHHbIX OTpe3KOB AUCTAHUMKM B Npouecce TPEHUPOBOYHOIO UMKANA. Cucrema
paboTaeT no paguokaHany. MMeetcs nporpamMmHas 6n0kMpoBKa cpabaTbiBaHWS OTKOPOTKMX MOMEX

(Hanpumep, pyk).

MoaroTtoBka K paboTe u nopspoK paboTbl.

Heobxoammo 3akpenuTb AaTuMkM Ha wratmax. MHdpakpacHble (MK) npuémHukn (puc 1) 3akpenute
Ha ypoBHe rpyam unm 6éaep (4Tobbl pyKM CMOPTCMEHA HE BHOCWUM MOTPELLHOCTb B U3MEPEHUS) HA MOAX-
ooawmx npegmetax (bapbepax, CTynbsax, CTONAX UT.M.) HAa HEOOXOAMMOM PaCCTOSHUM Apyr OTApyra
Ha 0HOM CTOpOHe 6erosor Aopoxkn. UK nepepgatumkm 3akpenuTte HaNpOTUB NMPUEMHBIX AATYMKOB, 3TO
onpenenuT CTapToOBYK JIMHWIO, IMHUIO 3Tana MMHUIO GuHMLWA. XPOHOMETP MOXEeT pacnonaratbCs
B 1t06OM MecTe Ha pacctosHum He 6onee 150 M ot UK npneMHMKOB B 3aBMCMMOCTM OTYA0OCTBA M BO-
3MOXXHOCTU KOHKPETHOM paboTbl.

Hudparpacusiii (HK) npuemung Hudpaxpacuwiii (HK) nepeaarang
PucyHok 1.
MHdpakpacHbIi

NPUEMHMUK,
MHdpakpacHbIi
nepepaT4ymk ' '

HacTpoiika aaTunMKoB Ha NMHUMU CTapTa U PUHULIA.

Bkntounte nutaHne Ha UK npuemHuke, nepeBens nepeknoyaTtenb B NOMIOXKEHUE «o», HA HEM [0/IXKeH
3aropeTbCca M HayaTb MUTATb KpaCHbIVI MHOUKATOP (MI/IFaHME MOKa3bIBaE€T YPOBEHb 3apsaaa akKKyMynqaTo-
pa). Yepe3s HeCKONbKO CeKyHA, MHAMKATOp MepecTaHeT MUratb M ByaeT ropeTb NOCTOSHHO. Bkawouute
MK nepenatynk, nepesenqa nepekstoyaTesib B NMOJI0OXKEHNE «e», HAa HEM OO/DKEH 3aropetbCd U HA4YaTb
MMraTb KPaCHbIM MHAMKATOP (MUraHWe NOoKa3biBaeT YPOBEHb 3apsaa akKyMynsTopa). Yepes Heckonbko
CeKyHA, MHAMKATOp nepecTaHeT MUratb M OyaeT ropeTb NOCTOSIHHO. MIHAMKATOp Ha MPUEMHOM AaTymke
LO/MKEH noracHyTb. [lpoBeanTte pykon Mexay NpUEMHbLIM U NepefatollmM AATYUKOM, eCU UHAMKATOP
Ha I'IpVIéMHOM OaTyuKe 3aropencs, norac U CibllleH TOHasIbHbIN nMMnynbC, CUCTeMa MUCMpaBHa U TOTOBA
K pabore.

Pa6orta c xpoHOMeTpoM
— BkntouunTe nMTaHMe Ha XPOHOMETpE, nNepeBeada nepeknaoyaTesib B MONNOXKEHNE e, OJIXXEH 3arOpeTbCA
3KpaH CeEKyHOOMEpPa,



MPUTOXEHUNE

— HaXaTue Ha KHonku «CTapT» 1 «CTon» 3anycKatoT M 0CTaHABAMBAKOT CEKYHAOMED B PYYHOM pEXUME;

— HaXaTue 3HavKa «CeKyHA0Mep» NepeBoaUT IKPAH B PEXXMM HACTPOMKU AaTbl U BpEMEHMU;

— HaXaTue Ha obnacTb 3HAYEHUM 3Tana M Ha BEePTUKA/bHbIE CTPENKM NEPEBOAMT 3KPaH B PEXMM Mpo-
CMOTpa 3TanoB. Ha 3TOM 3KpaHe MOXHO cTepeTb pe3ynbraTbl Ha 3Tanax. BHUMAHWME! DTanbl coxpaHs-
tOTCS TONbKO NPW BKJTKOYEHHOM MUTAHMM, NOC/E BbIK/THOYEHUS MUTAHMSA XPOHOMETpa pe3ynbTaTbl OyayT

NOTEPAHbLI.
—npu pa60Te B aBTOMAaTUYECKOM peEXMNME TaﬁMep 3anycTmuTca npu np06eraHm4 CNOpTCMEHOM CTApTOBO-

ro CTBOpa W pe3ynbTaT 3Tana nosBuUTCA Npu npoberaHnMmn cnopTcMeHoM dUHULWHOIO cTBopa. CekyHAO0-
Mep byaeT Npoao/mKaTb MATU, Er0 MOXHO OCTAHOBWTb, M NPU CNeAYIOLLEM CTapTe OH CHOBA 3anyCTUTCS,
A MOXHO He BbIK/I04aTb. B3aTOoM cnyyae bypeTt pukcmMpoBaTbcsa obuiee BpeMs C MOMEHTa NepBoro
CTapTa,a BpeMs 3Tanos byaeT nocsen0BaTebHO 3anMCbiBaTbCs B MAMATD.

KoHTponb 3apsina akkyMynatopos

YpoBeHb 3apsaa akkyMynatopa XpoHOMeTpa oTpaxaeTtcs Ha aucnnee. KoHTponb 3apsaaa npueMHuka
nnepepatunka MK npoBoauTca npu BKAKOYEHMM YCTPOMUCTB. [locne BKAKYEHMS MUTAHUS HA YCTPOMCTBAX
BTeYEeHMe HECKONbKMUX CeKYHA MUraeT KpacCHbIM MHAMKATOP. KoNnyecTBo BCNbIWEK MHAMKATOPA MOKAXKeT
YypOBEeHb 3apsaaa akkymynatopa: 5 scnbiwek — 3apag 100%, 4 scnbiwkn — 3apag, 80%, 3 BCNbIWKK — 3a-
pan 60% nT.4.,1 BCnblKa — aKKyMynaTop CneayeT 3apsaauTh.

BHUMAHME! Bo Bpems paboTbl ciopTcMeHa Ha AOPOXKKE HUKTO HE JOIKEH NepecekaTh IMHUM CTapTa,
3Tana M duHMWA BO M3bOeXaHMe OCTAHOBKM CeKkyHaomepa. He3abbiBalTe BbIKAK4YATb MUTaHWE
YCTPOWCTB NOC/Ie OKOHYaHMS paboTbl.

INEeKTPOHHbIN CYETUYMK OTXKMMAHUM
3ﬂ€KTpOHHbIV1 CYETUYMK OTXKUMaAHUM npegHa3Ha4yeH anaa aBTOMaTU4eCckoro nogcyeTta KOJIMYeCTBa OTXU-
MaHWI Npu NpoOBeAEeHUN COPEBHOBAHMM 1 HA TPEHUPOBKAX.

MpuHuMn peincreus:

CYETUMK ODKMMAHMI M3MepsieT PacCTOsiHME [0 CMOPTCMEHA BHWXXHEM WM BEPXHEM MOMOXEHUU NpPU
nepBoM ODKUMaHUK (KanMbpoBKa) B NPUCYTCTBUM CYLbW, Aanee CYETUMK CaM CNeauT 3a NPaBUIbHOCTbIO
BbINOMIHEHWS yNpaXKHeHUs (crnbaHue n pasrnbaHue pyk) U NOACYUTbIBAET KOMYECTBO OTKUMAHUMN.

MorpewHocTb U3MepeHun: 1 cm.

MuraHue cucremoi:

— BCTpOEeHHbIN akkymynsatop 2400 MA/y,

— BpeM$ HernpepbiBHOM paboTbl OT 3/1IeMEHTOB MMTAHNA — He MeHee 20 4yacos,

—NPpU MOSIBIEHNMN 3HAKA «NEPEeYEPKHYTbIA aKKYMYNATOP» MOCNe BKIYEHUS NUTaHUS BpeMsi paboTbl

ycTpoiicTBa 4 yaca.

[mana3oH pabounx temneparyp: 1-45 °C.
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Mopspok paboTbi:

— MOJIOXKMTE CHETYUK OTXKMMAHMM HA MO MexXay OTMETKaMM ANngd NOCTaHOBKU PYK;

— BKJIKOYUTE NMUTAHNE NEPEKNIOYATENEM C6OKy,,EI,Oﬂ)K€H 3aropeTbCsa 3KpaH M HaAMNCb KOTXKUMAHUA

— CMOPTCMEH 3aHMUMAET NOJIOXKEHUE ONA OTXXMMaHUM M HAYMHAET OTXKMMATbLCA B NHOOOM y,EI,O6HOM emMy

Temne uav TeMne, oroBOPEHHOM NPaBMIAMM COPEBHOBAHWIA. ECIM CNOpPTCMEH NOKMHYN 30HY OTXKMMa-
HWUI MU NepepbIB B MONOXKEHWUU AN18 OTKMMaHMI npeBblcuT 10 ¢, cCYMTAETCSA, YTO CNOPTCMEH 3aKOHUMA

OTXMMATbCA, M Ha UHOUKATOpE 6y,£l,eTMl/1FaTb 3HaYeHUe KONMYeCcTBa OTXKMMAHUN;
—Ka}'II/I6DOBKa BerHeIZ N HUXKHEN TOYKM CNoOpTCMEHa NpoUCxXoamnT B rnpouecce nepsoro OTMXMMaHUA,

MO3TOMY CyZbsl JOMKEH NPOKOHTPONMPOBATH NPABUIbHOCTb BbIMOMIHEHUS YIIPAXKHEHWUS MPU NEPBOM
OTKMMaHUK. Bce ocTanbHble OTKMMaHMs ByayT 3acHMTaHbl, €M CMOPTCMEH OMYCTUCS A0 HUXKHEN
TOYKM KaNnMOPOBKM U BbINMPSIMUA PYKU A0 BEPXHEW TOUKM. BCe MpoMeXyTouHble BapUaHTbl 3aCHUTaHbI

He byayT;
—y4TOObI NPUBECTHU CYETYMK B pa6oqee NoNoXeHne,HY>XHO €ro BbIKJTOYUTb M CHOBA BK/THOYUTb.



MPUNOXEHWNE
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Ana 3ameToK
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