OENEPANHOE AFEHTCTBO

No TEXHAYECKOMY PEMYNIMPOBAHMIO U METPOSTIOrMA

HALUUWOHANBbHbINA rOCtT P

CTAHOAPT
POCCUMNCKOMH UCO 26022—
®EANEPALUM 2017

SPIrOHOMUKA TPAHCINOPTHbLIX CPEACTB

OproHoMuyeckue acnekTbl
MH(hOPMaALIMOHHO-YNPaBNAIOWENA CUCTEMbI
TPaHCMNOPTHOro CpeACTBa

MonenupyeMble UCnbiTaHuA
Ha CMeHy nonocbl ABMXXeHUusA
AnsA OUeHKM BITUsAHUA
BbIMOJIHEHUA BTOpOCTeI'IeHHOﬁ 3agaum
Ha ynpaBneHue TPaHCMNOPTHbLIM CpeaACTBOM
(ISO 26022:2010, Road vehicles — Ergonomic aspects

of transport information and control systems — Simulated lane change test
to assess in-vehicle secondary task demand, IDT)

Uspanue opuumansHoe

CranpapTuncopm
2017


http://www.stroyinf.ru/test.html

FOCT P UCO 26022—2017

MpeaucnoBue

1 NOArOTOBINEH OTKpbITbIM aKLMOHEePHbIM 06LLECTBOM «Hay4HO-UccnenoBaTenbCkuii LIEHTP KOHTPO-
ns M AUarHoCTuMKKM TexHudeckux cuctem» (AO «HWL KO») Ha ocHOBE COGCTBEHHOrO nepesoja Ha PYCCKUM
A3bIK AHIMOA3BLIYHOW BEPCUU CTAHAAPTA, YKA3aHHOro B NYHKTE 4

2 BHECEH TexHu4eckum KOMUTETOM NO cTaHgaptusauum TK 201 «3SproHoMuka, ncuxonorua Tpyaa u
UHXXEHEPHAs NCUXONOrns»

3 YTBEPX/EH /I BBEJEH B JEMCTBWE Mpukasom denepansHOro areHTCTBa no TEXHNYECKOMY pe-
rynipoBaHuio U MeTponorun ot 17 oktadpsa 2017 r. Ne 1440-ct

4 Hacroswmin cTaHaapT MAEHTUYEH MexayHapogHomy ctaHaapty UCO 26022:2010 «TpaHcnopt ao-
POXHbIA. OProHOMUYECKUE aCMEKTbl MH(POPMALMOHHO-YNPABNAIOLLEH CUMCTEMbl TPAHCMOPTHOrO CPEeAcCTBa.
Moaenupyemoe UCnbITaHUe Ha CMEHY MOMOChI ABWKEHWA ANA OLUEHKW TpeGoBaHWin BTOPOCTENEHHON 3ada4n
B TpaHCNOPTHOM cpeacrtee» (ISO 26022:2010 «Road vehicles — Ergonomic aspects of transport information
and control systems — Simulated lane change test to assess in-vehicle secondary task demand», IDT).

MexayHapoaHbin cTaHgapt paspaboraH TexHudeckum komuteTom ISO/TC 22.

HaumeHoBaHWe HACTOSALLEro ctaHAapTa U3MEHEHO OTHOCUTENbHO HAUMMEHOBAHUS YKA3aHHOIO Mexay-
HapoAHOro AOoKyMeHTa ans npuseaexus B coorsercrtaue ¢ FOCT P 1.5—2012 (noapasaen 3.5)

5 BBEJEH BMNEPBbIE

lMpasuna npumeHeHus Hacmoswle2o cmarHdapma ycmaHoerneHbl 6 cmambee 26 ®edepanbHo20 3aKoHa
om 29 uoHs 2015 2. Ne 162-03 «O cmandapmu3ayuu e Pocculickoli ®edepayuu». Ungpopmayus 06 us-
MEHEeHUSIX K HacmosieMy cmaHdapmy nybnukyemcs e exe2o00HOM (no cocmosaHulo Ha 1 sHeaps mekyuiez0
200a) uHgopMayUOHHOM yKa3amerne «HayuoHarnbHble cmaH0apmeiy, a ohulyuasibHbIl mekem u3MeHeHul
U 10onpasok — 8 exXeMeCaYHOM UHOPMaUUOHHOM ykasamersie «HayuoHarnbHble cmaHOapmbly. B criydae
nepecmompa (3amMeHbl) unu omMeHbl Hacmosuweeo cmaH0apma coomeememeyioujee yeedomneHue bydem
onybnukogaHo 6 bruxaliluem 6biflyCKe eXeMEeCAYHO20 UHPOPMAUUOHHO20 ykasamensa «HayuoHarnbHbie
cmarldapmbiy. Coomeemcemeyiowjas uHgpopmayus, yeedoMneHue U mekcmbsl pasmewiaomes makxe e UH-
¢hopmayuoHHOU cucmeme o6uie20 nonb3osaHus — Ha oguyuanbHoM calime ®edepanbHoz20 azeHmemea no
MEexXHU4YEeCKOMy pez2ynupoearHuio U mempornoauu e cemu iimepHem (www.gost.ru)

© CrangapruHdopm, 2017

Hacrosiumi craHaapT He MOXET ObITb NONHOCTLIO UM YaCTUYHO BOCNPOU3BEAEH, TUPAXUPOBAH U pac-
NPOCTpaHeH B KayecTse ohuLManbLHOro nsganus 6es paspewenns degepanbHOro areHTCTBa N0 TEXHUYECKO-
MY PErynmpoBaHuIO 1 METPOSOTMK


http://mosexp.ru# 

rOCT P UCO 26022—2017

CopepxaHue
1 OBNMACTb MPUMEHEHUS . . . o oot et et e e e e e e e e e e e e e e e e e e e e e e 1
2 TEPMUHBI M OMPEAECIIEHMS .« . v ot i e e ettt e e e e e et e e e et e e e et e 1
3 UCnbITaHMA HA CMEHY MOMOCHI ABUMMEHMST . . . o o o ot e et e e e e e e e e e e et e e e 3
3.1 TIPMHUMA M KPATKUIA OB30D . . . . oot e e e e e e 3
B2 YUACTHUKI . .ot e e e e e e 3
3.3 OB0PYAOBAHUE . . . . ottt it e e 3
3.4 PaspaboTKa CLEHAPUS . . . . . oot et e et e e e e e e e e 4
3.5 [1NaHNPOBAHNE SKCMEPUMEHTA. . . . o o e et e e e e e e e 7
BB TIPOL Y PA. . .ttt e e e 9
3.7 MNokasarenu pe3ynsTaTUBHOCTU U @HANMMNS JAHHDBIX . . ot vttt e ettt e et it e 10
3.8 BanUOaAUMS. . . . 13
Mpunoxenune A (0653aTeNbHOE) MHCTPYKTAK YHACTHUKOB . . . . ot vttt e e e e et it 14
MpunoxeHune B (cnpaBo4HOE) MNaH SKCMEPUMEHTA . . .. vttt ettt ettt e et e 16
MpunoxeHue C (cnpaBovHoe) OBOCHOBAHNE METOAA UCCIIEAOBAHNM. . . . . oottt 18

MpunoxeHune D (cnpaBovHOe) AganTtayus Npu NCNonb30BaHMK peanbHOro TPaHCNOpPTHOro cpeactea . ... 21
Mpunoxenune E (o6s3arenpHoe) BoluucneHne napaMeTpoB UCTLITAHUIA HA CMEHY NONOCHI ABUKEHNUSA

B Cflydae NpMMeHeHUs TpaekTopumn, aganTMPOBaAHHON K YHACTHUKY. . . . .. oo v i n .t 22
Mpunoxenune F (cnpaBo4Hoe) NHTEpnpeTaumus nokasatenei, Nosy4YeHHbIX B UCMbITaHUAX

HAa CMEHY MOMOCHI ABUMEHUS . . . o ottt i e i e e et e e et e e e e e e e e e e 28
Mpunoxenune G (cnpasoyvHoe) MNepBoHavansHas Banuaaums UCNbITAHUI HA CMEHY NOMOCHI ABMXKEHUSA . . . 33
BUBIINOT AU . . . . o 35



FOCT P UCO 26022—2017

BBeaeHue

B HacToswee Bpems HabniogaeTca 3Ha4YUTENbHbLIA NPOrPecc BO BHEAPEHUN LUMPOKOro AMana3oHa WH-
HOpPMAaLMOHHBIX, KOMMYHUKALIMOHHBIX, Pa3BrneKaTenbHbIX M YNPaBASIOWMX CUCTEM TPAHCNOPTHOrO CPEeACTBa.
HaBuraumoHHble yCTPONCTBA, CUCTEMbI MH(POPMUPOBAHUSI O HEMONaaKax U CUCTEMbl GECNPOBOAHON CBA3M,
BKITIOYAS ANEKTPOHHYHO NMOYTY U AOCTYN B UHTEPHET, CTanu AOCTYMHbI BOAMTENO. MOCKONbKY MHOTME U3 3TUX
YCTPOICTB TPEeOYIOT BHUMAHUSA BOAUTENS, HEODXOAMMO YUMTBIBATL, YTO, C OAHOW CTOPOHBI, 3TU CUCTEMBI Mpe-
A0CTaBnAwT MHAPOPMAaLUIO U MOMOLLb, HO, C APYFON CTOPOHbI, MOFYT OTBMEKaTb BOAUTENS.

WcnbiTaHne Ha cmeHy nonockl asmxkeHnua (LCT), onmcaHHOe B HacTosLWeM cTaHjapTe, npeacraens-
eT coboii mMeToa, npeaHasHa4YeHHbIN AN OueHKU TpeboBaHuii BTOPOCTENEHHOW 3a4a4M Npu UCMONL30BaHMK
YCTPOWCTB TPAHCNOPTHOIO CPeACcTBa B YCMOBUAX 3KCNEPUMEHTa. 3TOT METOA ABMSIETCA NPOCTbIM U HEAO0PO-
MM, MOSTOMY MOXET ObITb MCNONb30BaH U3rOTOBUTENSIMU TPAHCMOPTHLIX CPEACTB, U3rOTOBUTENSAMU YCTPOWUCTB
AN TPAHCNOPTHBIX CPEACTB U APYTMMU OpraHu3auusiMu.

MpuHUMNBbI OLEHKN Tpebyemoro ypoBHsi BHUMAHWUS U NOBeAEHUst BOAUTENS, nexxaume B ocHoee LCT,
NPUMEHUMbI AN YNPaBrieHUs TUNOBbLIMU NErKOBbIMU aBTOMOBUNSIMM, MOCKONbKY MOAENb AUHAMUKA TPaHC-
NMOPTHOrO CPEACTBA, BLICOTA [Nas BOAUTENS, pa3Mepbl JOPOXHbIX NOMOC U FEOMETPUSA CMEHbI NMOMOCHI ABUXE-
HWUSI NPUBEAEHbI TOMbKO ANSA AAHHOMO BUAA TPAHCMOPTHBLIX CPEACTB.

MNpy NpoBeaeHUN UCNbITaHWUIA, B COOTBETCTBUU C NPOLLEAYPOW, YCTAHOBIIEHHON B HACTOSALLEM CTaHgapTe,
UCNonb3yIoT nporpaMmHoe obecneveHne Ana ycrtaHoBku 3agady LCT Ha koMnbloTepe U BbIMUCIIEHUS NOKa-
3atenen pesynsTaTMBHOCTU BbIMOSIHEHUSI OCHOBHON 3agaun. COOTBETCTBYIOLLEE NPOrpaMMHOe obecneveHne
aoctynHo B LleHTpanbHoM cekpeTtapuate NCO.



FOCT P UCO 26022—2017

HAUMWOHANBbHBIN CTAHOAPT POCCUMCKOMN SGEJQEPALUUMN

SPTOHOMUWKA TPAHCNMOPTHbIX CPEACTB

SproHoMuuyeckue acnektbl MHPOPMaLUOHHO-YNpaBNAIOLWE
CUCTEMbI TPAHCMOPTHOrO cpeaAcTea.
Mo.qenupyeMble UCNbITAHUA HA CMeHY NONOoChbl ABUXEHUA
AnA OUeHKN BNUAHUA BbIiNOSTHEHUA BTOpOCTeI'IEHHOﬁ 3agavuu
Ha ynpaBneHune TPaHCNOPTHbLIM CPeaACTBOM

Ergonomics of vehicles. Ergonomic aspects of transport information and control system.
Simulated lane change tests to assess the effect of secondary task on driving

Dara BBeaenusa — 2018—12—01

1 ObnacTb NPUMEHeHunA

B HacrosLuem cTaHaapTe npuBeaeH AUHAMUYECKUIA METOA, NO3BONAIOLLMIA NPU BbIMONIHEHUU ABYX 3a4a4
U3MEPATb CHWKEHWE Pe3ynbTaTUBHOCTW BbIMOMHEHUA OCHOBHON 3aAaqu yNpasrieHUsl TPAHCMNOPTHLIM Cpea-
CTBOM BO BPEMS BbIMOSTHEHUS BTOPOCTENEHHON 3aa4u. Pe3ynsratom ABnAEeTca oueHka TpeboBaHmi BTOPO-
CTEMEHHON 3aaa4u.

WcnbiTaHns npoBoasTt B nabopaTopHbiX yCnosusx. Hactoawmi craHaapTt ycraHasnMBaeT MeToa npo-
BEAEHWUA UCMbITAHUIA, MUHUMAaTbHble TpeboBaHUsA kK 060PYAOBaHMIO ANSA €r0 NPMMEHeHUs U npoueaypbl coopa
[aHHbIX U aHanu3a pesynsraTos.

MeToa npumeHuM KO BCeM BuAam B3auMOAENCTBMIA C MHPOPMALMOHHOW, KOMMYHUKALMOHHOW, pas-
BNEKaTenbHON U ynpaensioLlell CUCTEMON BO BpeMs ABUXKEHWUA TPAHCMOPTHOrO cpeactsa. OH oxBarbiBaeT
MaHyarnbHble ((Pusnyeckne), BU3yanbHble, TAKTUILHbLIE U 3BYKOBbIE aCNEKTbl U X KoMOuHaumu. Bropocrenen-
Hble 3aga4u, TpebyioLme N3MEeHEHNs CKOPOCTU, HEe MOTYT ObITb WCCNEfoBaHbl HA OCHOBE AAHHOIO METoAa.
HaHHbIii MeToa MOXKeT ObITb MCMONb30BaH Kak u3rotoButensMu oGopyaosaHus (OEM), Tak U ydacTHMkamm
npouecca nocnenpoaa)xHoro obcnyXMBaHusi TPAHCMOPTHBIX CPeACTB. MeToa NPUMEHNM Kak K NOPTaTUBHbIM,
TaK U K UHTErPUpPOBAHHBIM CUCTEMAaM YrpaBeHUsl TPAHCMNOPTHbIM CPEeACTBOM. PacCMOTpEeHHbIe NPUHLMNDI
NOBEAEHUS BOAUTENS, NPOLEAYPLI BhINONHEHMA 3a4a4 U 3a4a4u ynpasreHUs TPAHCNOPTHLIM CPEACTBOM CO-
OTBETCTBYIOT TOSIbKO YNPaBMNEHUIO NErKOBbIMU aBTOMOBMIIAMN.

2 TepMuHbI U onpeperieHns

B HacToAwem ctaHaapTe NPUMEHEeHbI Creayowme TEPMUHBI C COOTBETCTBYIOLLMMU ONpeaeneHUsMU:

2.1 apanTupoBaHHaa moaenb (adaptive model): 3TanoHHaa TpaekTopus, aaanTUPOBaAHHAA AN KaX-
[0r0 y4acTHUKa.

2.2 6asoBble ycnoBua (baseline): YcnoBus UCNbITAHWI, NpeAHA3HAYEeHHbIE ANA BbINOMHEHUA TOMNLKO
OCHOBHOM 3a4a4u.

2.3 6azoBasi mogensb (basic model): YcrnoBHO 3agaHHan TpaekTopusi, 0OAUHAKOBAs AN BCEX YYACTHUKOB.

2.4 3apava kanuopoBku (calibration task): Bua 3TanoHHoNW 3agauu, UCMONbL3YEMbIN ANSA CPaBHEHUNA
Pa3nUYHbLIX UCTILITAHUM UNKU PE3YNLTATOB UCTLITAHUN, NPOBEAEHHLIX B PA3HbIX MECTAX UNU B O4HOM MecTe B
TEeYEeHne OnpeaerneHHOro BPEMEeH!.

N3paHue ocpuumnansHoe
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2.5 kypc (course): MNyTb, BAOMNb KOTOPOro NEPEMELLIAETCH UMUTUPYEMOE TPAHCMOPTHOE CPEACTBO.

2.6 casoeHHan 3apayva (dual task): [1Be BbINONMHsIEMblE KOHKYPUPYIOLWME 3aAauu, OCHOBHAs U BTOPO-
cTeneHHas.

2.7 ycnosusa (environment): ®usnyeckan cpesa, B KOTOPOi NPOUCXoauT cOop AaHHbIX.

2.8 uenb (goal): KoHeuHOe COCTOsIHME CUCTEMDI, KOTOPOTO NbITAETCA 40OUTLCA BOAUTENDb, ABNSIOLEECA
3HAYMMbIM NPU UCNONMb30BAHUU BOAMTENEM CUCTEMbI TPAHCNIOPTHOIO CPeACTBa.

Mpumep — [NonyyeHue pexkomeHdauyuli o ebi6opy Mapuipyma Ao onpedesIeHHO20 NMyHKMa Ha3Ha4yeHus,
yeesnlu4eHHoe omobpaxKeHue kapmbi Ha ucriiee UJlu ommMeHa Hasuaauuu 1o Mapuwpymy.

2.9 unterpupoBaHHaa cuctema (integrated system): [isa unu Gonee ycTpoicTs TPaHCMOPTHOTO Cpea-
CTBAa, BXOAbl U BbIXOAbl KOTOPbIX 00bEAUHEHBI UM COrNMacoBaHbl, NPEAOCTABMAOLLMX BOAUTENIO TPAHCNOPT-
HOro cpeacTsa MHPOPMALIMIO UMK NPUHUMAIOLLMUX OT HEro AaHHbIE UM KOMaHAbI.

Mpumep 1— Cucmembi pasesievyeHull U Haeu2ayuu o Mapuwpymy mpaHcropmHoao cpedcmea, UcnoJib-
3yroujue 00UH U mom e eu3yanbHbil, MaHyanbHbIl U 38yKoeol uHmepgelic.

lMpumep 2— Cucmema paseneyeHull @ mpaHcriopmHom cpedcmee, 38yKkoeoli ebieod Komopoll npekpa-
waemcs, koeda nocmynaem unu coeepuwaencs ebi306 10 MO6UILHOMY MeJIeOHY.

2.10 cmeHa nonockl ABuXeHuA (lane change): MNMepemeLLeHne TPaHCNOPTHOrO CPeACTBa M3 OA4HOW No-
NOChI ABWXEHUS B APYTYIO, BKIOYAIOLLEE NEPeCceYeHne 0AHON UNu ABYX NONOC ABVXXEHUS.

2.11 3apayva cMmeHbl nonockl ABMXeHUs (lane change task): Cepusa ycraHOBnNEHHbIX MAHEBPOB nepe-
CTPOEHMUSA, KOTOPbIE ABMSAOTCA MMaBHOW COCTABIAIOLEN OCHOBHOW 3a4a4yu B UCMLITAHUAX HA CMEHY MOMocChl
OBWXKEHUS.

2.12 BbIbpoc (outlier); Habniogexne, nexallee 3a npegenamm obnactn U3MEHEHWUIA A aHHbIX.

2.13 usroroButenb (manufacturer): JluLo unu opraHu3aunsa, OTBETCTBEHHbIE 3a NPOEKTUPOBaHME, pas-
paboTky, NpoM3BOACTBO, BHEAPEHWUE W/KUMK NocTaBKy 060pya0BaHMA ANS TPAHCNOPTHOIO CpeacTBaa.

2.14 mepa OTKNOHeHUA MapupyTa (aBwxeHUA) (path deviation measure, mdev): PasHoCTb mexay
3TanoOHHOW M PaKTUYECKON TPAEKTOPUAMU LBUKEHUA.

2.15 noprtaTuBHas cucTteMa, MOOUIIbHOe YyCTPOMCTBO (portable system, nomadic device): Ycrpon-
CTBO, NPeAOoCTaBnALLEe BOAUTENO TPAHCMOPTHOIO CpeacTBa MH(POPMALMIO NN NPUHUMAIOLLEE OT HETO AaH-
Hble U KOMaHAbl, KOTOPOE MOXET ObITb UCMOMb3OBAHO B TPAHCNOPTHOM CpeAcTBe 06e3 MOHTaXa UnM MOXET
GbITb GLICTPO U NEFKO YCTAHOBNEHO W yAANeHO U3 TPAHCNOPTHOIO CpeacTaa.

2.16 ocHoBHa#A 3agava (primary task): [leicreua no ynpaBneHUI0 TPAHCNOPTHBLIM CPEACTBOM, BKIIOYAs
cnenoBaHue NO MapLUPYTY U MAHEBPUPOBAHUE, KOTOPbIE YHACTHUK BbIMOMHAET B NPOLECCe UCTIbITAHUI (MO-
AenupoBaHuA ynpasneHusi TPaHCNOPTHLIM CPEACTBOM).

2.17 atanoHHasa 3apava (reference task): CtangaprusupoBaHHas BTOPOCTENEHHAA 3ajgada, KoTopas
MOXeT ObITb MCMONb30BaHA ANIsi CONOCTABIIEHUS Pa3NUYHbLIX YPOBHEW CHUXKEHUSI pe3yribTaTUBHOCTM BbINOJ-
HEHUS OCHOBHOM 3aa4u.

2.18 (ucnbiTatenbHbIA) 3ae3q (run): DKCNEPUMEHT MO YNPAaBEHUIO TPAHCMOPTHLIM CPEACTBOM, UC-
nonb3yembin ansa c6opa aaHHbix LCT, kak npaBumno, COCTosALLmMIA u3 18 nepecTpoeHuit, BbINONMHAEMbIX B TEYe-
HUe 3 MUH. B YCINIOBUSIX BbINOMHEHUSI OAHON UMK ABYX 3a4au.

2.19 BTropocTeneHHana 3agava (secondary task): Bsammogencresue ¢ MHOPMALMOHHON, KOMMYHUKA-
LMOHHOW, pa3BreKkaTenLHoin unun ynpasnsioLen CUCTEMOW TPaAHCMOPTHOIO CPeACTBa, BbINOMHAEMOEe OAHO-
BPEMEHHO C OCHOBHOMW 3aga4en.

2.20 TpeboBaHMnA BTOpOCTENEHHOM 3agaum (Secondary task demand): HaGop BusyarnbHbIX, 3BYKOBbIX,
KOrHUTUBHBIX U MOTOPHBIX PECYPCOB, HEOOXOAUMBIX A1 BbINOMHEHUSI BTOPOCTENEHHON 334a4Mm.

2.21 epguHcTBEeHHaA 3agayva (single task): OgHa 3agaya (OCHOBHAsi UNU BTOPOCTENEHHAs), He Tpebyio-
LL|as BbIMNOMHEHUA AONONMHUTESNbHbIX €NCTBUIA (B OTNUYMUE OT CABOEHHOMW 3a4a4m).

2.22 3apava (task): lNpouecc gocTukeHnA yCTaHOBIEHHOW U M3MEPUMOIA Lienu ¢ UCNnonb3oBaHnem npea-
NUCaHHOro METoAA.

NMpuMedaHune — 3agayu, KOTOpbLIE BaXHbl B YCIIOBUSIX UCMONB30BaHUS BOAUTENEM YCTPONCTB TPaHCNOPTHOMO
CpeACTBa, ONpeAernsitoT Nornb30BaTeNM HacTOoSILLEro CTaH[apTa.

lMpumep 1— lNony4yeHue Mapuipyma riymeM eeedeHusi adpeca, Ucnosb3ys Memod NPOKPYmMKU crucka,
U 3anycKa Haeu2ayuu 1o Mapuipymy (eusyannHo-maHyanbHasl 3adava).

lTpumep 2— OnpedeneHue Mecma lT08opomMa Ha 0OCHoee yKa3aHull HasuaaluoHHO20 3KpaHa (eu3syasb-
Hasi 3adaya).

2
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2.23 Tpek (track): TpexnonocHas, NpAMONMHENHas, Moaenupyemas aopora.
2.24 ucnbitanua (trial): UccnepoBaHua ¢ yaactuemM 0gHOIO y4aCTHUKA, BbIMOSHSIIOLLETO OAHY BTOPOCTe-
NeHHYI0 3aa4y OAWH pas.

3 UcnbITaHUA Ha CMEHY NOJSIoChl ABUXEHUA

3.1 MpuHUMN U KpaTKni 0630p

McnbiraHua Ha cmeHy nonock! ABmwkeHusn (LCT) ABNAOTCA NPoCTbiM NAGOPATOPHLIM AUHAMUYECKUM Me-
TOAOM BbLINOMHEHUA ABYX 3afa4, KOTOPbIA NO3BONSAET KONUYECTBEHHO ONPEAENUTL CHUXKEHUE pe3ynbTaTuB-
HOCTM BbINOMIHEHUA OCHOBHOI 3a4a4M YNpasneHUa TPaHCNOPTHLIM CPEACTBOM BO BPEMS BbINONHEHUSI BTOPO-
cTteneHHon 3agadun. OCHOBHOW 3agadven LCT apnsetca mogenupyeMmasn 3agada ynpaBfieHUsA TPAHCNOPTHLIM
CpeacTBOM, aHANOrMYHAsA NO BU3yarbHbIM, KOTHUTUBHBIM U MOTOPHLIM TpeGOBaHMsAM peanbHOMY yrnpasre-
HUIO TPAHCNOPTHLIM CPEACTBOM.

B npouecce UCNbITaHWII YYaCTHUK JOSMKEH BbINOMHMTL OCHOBHYIO 3aAadqy ynpaBrieHUsi TPAHCMOPTHLIM
CpeAacTBOM NP NOCTOAHHON, OrPaHUYEHHON CUCTEMON, CKOPOCTM 60 KM/4 Ha MogENUPYEMON NPAMOSNIMHENHOWN
TPExXNONOCHON A0pore C OCYWECTBNEHUEM CEPUN NEPECTPOEHUN B COOTBETCTBUM C yKkasaTtensmm, otobpa-
»KaembiMu Ha akpaHe. MogenupyeMoe ynpasneHue TpaHCNOPTHLIM CPEACTBOM OCYLLECTBIISIETCS C MOMOLLbIO
pynesoro koneca. Y4acTHUKN NPOXOAST UHCTPYKTaX OTHOCUTENBHO CMEHbI NONOCHI ABMXKEHUS B COOTBETCTBUN
C yKasarenamu, KOTopble NOABMSAIOTCA NPUBNN3UTENBHO YEPE3 paBHLIE MHTEPBANLI MO 06€ CTOPOHBLI AOPOTU.
MHCTpyKTaX y4aCTHUKOB NPOBOAAT B COOTBETCTBUM C NPEANUCAHHON UHCTPYKUMEN, NPUBEAEHHOW B HACTOSI-
LeM cTaHaapTte (CM. npunoxenue A). STOT MeToa MOXET ObITh peanu3oeaH B naboparopum ¢ MCNonbL30BaHu-
eM TpeHax«epa, MakeTa unun B pearbHbIX YCNOBUAX.

B cooTBeTCTBMM C HACTOALLMM CTaHAAPTOM NPU onpeaeneHn BTOPOCTENEHHO 3a4a4n He CyLLeCTBYEeT
HUKAKUX OTPaAHUYEHUIA NPU YCIIOBUK, YTO OHA COBMECTUMA C NpoLeaypOoli CMEHbI NONOCH! ABUXEHUS.

Mpumep — BmopocmeneHHsle 3ada4u, mpebyoujue UsMeHeHUsI CKopocmu, He Mo2ym 6bimb UCTOJIL-
306aHb! NPU UCMLIMAHUSIX.

3.1.1 MpuMeHeHNe UCNbITAHUIA Ha CMEHY NOMAOChI ABUXEHUA

OBGbIMHO Ha UCMbITAHUAX CMEHbI MOMOCHI ABWXEHUA And OUEeHKU pe3ynbTaTUBHOCTU BbINOJIHEHUA OC-
HOBHOV 384241 NPU OAHOBPEMEHHOM BbINOMHEHWM BTOPOCTENEHHOM 331241 UCNONb3YIOT 3TANOHHYIO 3aja4y
(cm. npunoxeHue B). StanoHHas 3apgaya npefcrasnseTr coboi CTaHAApPTU3MPOBAHHYIO BTOPOCTENEHHYIO 3a-
Jady, KoTopasi MOXeT ObITb MCNONbL30BaHA ANS CONOCTABNEHNS PA3NUYHbIX YPOBHEW CHUXXEHUS pe3ynbTaTuB-
HOCTU. Takas cTaHJapTU3MPOBaHHAA 3TAnOHHAas 3ajadva TaKkke MOXET ObITb UCMONBL30BAHA AN CPABHEHUSA
pasnMyHbIX Y4aCTKOB UCTbITAHUIA UK ANt NPOBEPKM COrNacoBaHHOCTU NPU MOBTOPHLIX UCMLITAHUSIX.

McnblTaHna Ha CMeHy MOMOoChl ABMXEHUSA TaKXe MOTyT ObiTb MCMONb30BaHbI Npu paspaboTke Npoayk-
LuK ANA COMOCTaBNEHUSA ansTEPHATUBHBIX BAPUAHTOB UMK PELLEHUI B3aUMOAENCTBUS «4EMNOBEK — MaLLMHA»
BMECTO COMOCTABEHUA KaXKA0ro U3 STUX PELLEHUI C pedynbTatamy 3TanoHHOW 3agayun (CM. npunoxeHue C).

3.2 YyacTHUKHM

YyacTHMKaMn O0MmKkHbl ObITb BOAUTENM, UMEIOLLME COOTBETCTBYIOLLIEE BOAUTENLCKOE YA0CTOBEPEHNE U
obnaparome HeobxXoaAUMbIMU 3HaHUSAMM 00 MccrelyeMon BTOPOCTENEHHOI 3agadye. Takke A0MkHbl BbITh
3adMKCUpoBaHbl U Apyrne COOTBETCTBYIOLUME XapaKTEPUCTUKM YyYaCTHUKOB (MOS1, BO3PACT, CTaX yNpaBneHus
TPaHCMOPTHbLIM CPEACTBOM, NPEAbIAYLLMIA ONbIT y4aCTUS B UCTIbITAHUAX HA CMEHY NOMOCHI ABMXEHNSA). B cooT-
BETCTBMM C MMIaHOM 9KCMEPUMEHTA HE MeHee 16 y4aCTHUKOB AOSDKHbI NPUHUMATbL y4acTue B UCMLITAHUSIX MO
OLIEHKE OZHOI BTOPOCTENEHHON 3aAa4u UM CpaBHEHUIO ABYX UMK Bonee BTOPOCTENEHHbIX 3aaau.

3.3 O6opynoBaHue

3.3.1 YcTpoincTBO BU3yanbHOro oToopaXeHUs ABUXEHUA TPAHCMOPTHOIO cpeacTBa

AnAa Bu3yanbHOro otoGpaXkeHus ABUMXKEHUS TPAHCMOPTHOrO CPEACTBA B MPOLECCE UCTIbITAHUI UCMOMb3Y-
0T MOHUTOP UMK NPOEKTOP C 4YacToTon 06HOBNEHUA He MeHee 50 Y. TpebyeTcss MMHMMAanbHOE pa3speLueHue
1024 x 768 nukcenen ¢ rny6uHoN LBeTa 24 Buta (TakkKe Ha3bIBAEMOrO «UCTUHHbIN LBET»). Pasmep aucnnes
ZJOIKEeH COOTBETCTBOBATL TpeboBaHuam 3.4.3.

3.3.2 YcnoBua ucnbitTaHumn

YpoBEHb OCBELUEHHOCTU NpKU NPOBEAEHUM UCNLITAHWA AOIMKEH COOTBETCTBOBATL TPEOOBAHUAM BTOpPO-
CTEMNEHHOI 3aga4u. MiMutauusa 3Byka aBuratens SABNAeTcs HeoBA3aTENbLHOM, HO B ClyYae ee UCMOoSb30BaHUS
YPOBEHb 3BYyKa ABUraTens 4OJKeH ObITb HU3KUM.
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Bo Bpemsa npoBeAeHUs UCMbITAHWIA YYACTHUKM JOIDKHBLI YA0OHO CUAETL NPAMO nepes MOHUTOPOM, Ha
KOTOPOM BM3yanbHO OTOOpa)kaeTcs BbINONHEHWE OCHOBHON 3agaqu. CuaeHbe He AOMKHO BpawaTbCs unu
Ka4aTbcs. PeMeHb 6e30nacHOCTM UCNONbL3YIOT TONLKO B Criyvae, ecrnv Npeanonaraercs, Yto ero Mcnosnb3o-
BaHWE MOXET NOBMUATHL HA pe3yrnbrarbl UCTbITAHUI (HanpuMep, ecrnu OH OfPaHMYMBAET NONOXEHUS Tena U
[OCAraemMocTb).

3.3.3 XapakrepucTuku pyneBoro Korieca u ero mogenupoBaHue

Ana ynpaBneHua MoaenmpyembiM TPAHCMOPTHLIM CPEACTBOM MOXET ObiTb UCNONBb30BAHO KOMMNLIOTEP-
Hoe pynesoe korneco. Bo BpeMs npoBeAEHUs UCTIbITAHUIA C UCNOMNb30BAHUEM MAKETa UMK PeanbHOro TpaHc-
NOPTHOrO CPeACTBa NOBOPOT PYNEBOro Koneca J0MmkeH CONpOBOXAaTLCA CUrHanamu NOBOPOTa U COOTBETCTBO-
BaTb NOBOPOTY PYNEBOro Komneca, oTodpaxxaemoro Ha aucnree. 3aBUCMMOCTbL YCUINUS Ha PyNeBOM Konece OT
yrrna noeopoTa AOMmkHA ObITb NPUONU3UTENBLHO NUHENHON, NMPU 3TOM KacaTenbHOe ycunue, npunaraemoe K
oboay pyneBoro koneca Ans ero noBopota, AoMmkHo 6biTb He Bonee 20 H. HauanbHoe ycunue (4ONONHUTENb-
HbI NapameTp) AOmMKHO BbITh He 6onee 12 H. Agantauusi LCT kK UCMONb30BaHUIO peanbHOro0 TPAHCNOPTHOTO
CpeAcTBa pacCMOTpeHa B NpUroxeHuu D.

OOwas 3agepxka OT Hayana BpaLUEeHUs1 PyneBoro Koneca A0 peakuuu aucnnes AormkHa COCTaBNATb
MeHee 120 MC (3a UCKMOYEHNEM MOAENUPYEMON 3aaEPXKKK).

[aTuuk NnonoXxeHnsa pyneBoro koneca AoMKeH UMETb paspeLueHue mexee 1,5°.

Mpu noBopoTe pynesoro koneca Ha 90° OTHOCUTENbHO MONIOXEHUS MPU NPAMONMHENHOM ABUXEHUU
TPaHCMOPTHOE CPEACTBO AOIMKHO BbINOMHATL NOBOPOT HA 360° B TevyeHue 13—17 ¢ ¢ NOCTOSAHHON CKOPOCTbIO
60 KM/4, YTO COOTBETCTBYET ABWXKEHUIO MO OKPYXKHOCTU C AnameTpoM paguyca 70—90 m.

3.3.4 IuHaMmuka TPaHCNOPTHOro cpeacTea

Mmutupyemoe TpaHCcnopTHoe CpeacTBO AOMMKHO ObiTb 3anporpaMMUpOBaHO B COOTBETCTBUM C XapakTe-
pUCTUKaAMW TUMNOBOTO NMETKOBOr0 aBTOMOOMNS C TOYKU 3PEHUS €r0 pa3Mepa U UHEPLUOHHBIX CBONCTB. NHTEH-
CMBHOCTb OTKIMOHEHWS OT Kypca NpwW ynpaBieHW YrinoBbIMU XapakTEPUCTUKaMKN JOMMkHA ObiTk NpeacTaBnexa
3anasabiBaHMEM NEPBOTO NOPSAAKA C SKBUBATNEHTHLIM BPEMEHEM, NPUONU3NTENLHO pasHbiM 0,15 ¢ (+ 0,03 ¢),
BKIIOYAs peakumio MmaTeMaTu4eckon MoAENn TPAHCNOPTHOMO CPEACTBA U APYrue MoAeNUpyeMble TPaHCNOopT-
Hble 3agepxkun (cm. 3.3.3).

3.3.5 3anucu pe3ynkTaTtoB U3MEpPEHMUN

Bce napameTpbl TPAHCMOPTHOTO CpeacTBa (TO eCTh MOMNOXEHUE HA TPEKE, YroNn NOBOPOTa YNpaBnseMbiX
KOnec, KypCOBOW Yros, MUHTEHCUBHOCTb OTKITOHEHUS OT Kypca U T. .) (DUKCUPYIOT C NEPUOAUYHOCTLIO HE MEHee
10 'y. JononHuTenbHbIe napaMeTpsbl U MHpOPMAaLMS, TakUe Kak OTMETKA BPEMEHMU ANs KaXA0ro y4acTHUKa,
HOMep Tpeka u 0603Ha4eHns 3agad (00bIYHO UX 3aA4AeT SKCNEPUMEHTATOP), TAKKE AOMKHbI ObITb 3achukcu-
POBaHbLI. Mo,qenmposaHMe WUCMbITAHUI Ha CMEHY Nnonocbl ABUXKEHUA AOIMKHO UMETb MUHUMATbHYIO MUHTEHCUB-
HocTb 06HoBNEeHUa 100 Mu. Kpome TOro, BLINONHEHWE BTOPOCTENEHHOW 3a3a4M TaKkKe AOIMKHO ObITb 3aduk-
cupoBaHo (cm. 3.7.3). OTu gaHHble HeoOXxoaAuMbI Ans oGecneyeHus cobnioaeHns yHaCcTHUKaMU UHCTPYKLUIA
(cMm. npunoxexune A).

3.4 Paspa6oTka cueHapua

3.4.1 MogenupoBaxnue QOpPOrM U Npunerarwien TeppuTopumn

Moaenupyemas aopora (cMm. pucyHok 1) npeacraBnsier co00i NPSAMONUHENHBINA, TPEXTNONOCHbLIN TPeK.
Cepun n3ameHeHur Norochl ABWKEHUS onpeaeneHbl JOPOXKHbIMU YKa3aTensMu, pacrnonoxeHHbIMU Npubnuaun-
TEenbLHO Yepe3 paBHbIE MHTEPBanbI NyTU. [lopora nponeraeT nNo nNioCKOMy 3eneHoMy nonio. Ha pucyHke 2 no-
Ka3aHbl pa3mepbl JOPOXKHbIX MONOC U JOPOXKHOW pa3MeTku. [lOpoXHOE NOKPbITME Ceporo LpeTa (kak oOblvHasA
acdansTupoBaHHaA gopora). [lopoxxHasa pasmeTka umeet Genbliii LBeT.

Mogaenupyemblii MapLUpYT AOMKEH ObiTb OTOOPAaXEH Tak, Kak ero MOXXHO HabnoaaTe U3 TOYKM, pacno-
noxeHHon Ha Bbicote (120 + 10) cM Hag NOBEPXHOCTLIO AOPOrU, YTO COOTBETCTBYET YCNOBUAM YNpaBneHUN
TUNOBbIM NErkKOBbIM aBTOMOOUNEM.

NMpuMeuyaHue 1 — [eOMeTpUsS JOPOMU U CMeHbI NMOMOC ABUXKEHUS, @ TaKKe AWHAMUKa TPAHCMOPTHOrO cpea-
CTBa He COOTBETCTBYIOT TpeGOBaHUAM K YNpaBliEHUO IPy30BbIM aBTOMOGUNEM UAW APYTUM IPy30BbIM TPaHCMNOPTHLIM
cpeacTeoM.

MuHumanbHasa AnuHa Tpeka AorkHa coctaBnaTb 3000 M, 4TO COOTBETCTBYET 3 MUH. YNPaBNEHUA TPAHC-
NOPTHLIM CPEACTBOM CO CKOPOCTbIO 60 KM/M. YkazaHHas AnuHa SIBASETCA A0CTAaTOYHON ana c6opa AaHHbIX
UCNbITAHUNA B TEYEHME 2 MUH.

MpuMevyaHne 2— B cooTBETCTBUM C yKasaTensAMu, NpUBeAeHHbIMU Ha PUCYHKE 1, YHaCTHUK JOMKEH BbINOM-
HUTb NepecTpoeHne n3 TeKyllen (CpefHel Nonockl) B Npasyo Morocy.
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PucyHok 1 — Mogenupyemas gopora
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7 — NHWA Kpaa aoporu

PrcyHok 2 — Pasmepbl AOPOXHOW pa3smeTku (He B macluTabe)

3.4.2 Ykasatenu

Kaxabin u3 ykasatenein («Ctaprt» u «CMeHa nonockl ABMXEHUA») oToOpaXkaeTcs no o6e CTOPOHbI MO-
aenupyemMmoin goporu (npumep pacnonoXXeHua ykasatenen cM. Ha pucyHke 1). Ykasarenu «CmeHa nonocsl
ABWKEHUSA» UMEIOT NPAMOYIonbHYI0 (POPMY C TOHKOW YE€pPHON rpaHuLen U YepHbIMU CUMBONamu Ha 6enom
¢oHe (cMm. puCyHOK 4). Pasmepbl ykasatenen cocrtasnatot 2,0 M wupuHon U 1,0 M BbICOTOR, @ HUXHASA rpa-
HULa pacnono)eHa Ha BbicoTe 1,0 M Hag 3emnein. CTpenka BHU3 Ha ykasatene « CMeHa nonochbl ABUXEHUAY
NoKa3biBaeT LIENEeBYI0 NOJOCy ABMWKEeHUA. Ha pucyHke 4 a), b) u ¢) npeacraesneHsl neeas, cpeaHssa u npa-
BasA NOMOCLI ABMXEHUS COOTBETCTBEHHO. Pasmepbl ykasatensa «CtapT» MOryT COOTBETCTBOBATbL pa3mepam
ykasatens «CMeHa Nonockl ABUXEHUS», HO LIBETA ykasarenemn A0MKHbI ObiTb pasnuyHbiMU (CM. PUCYHOK 3).
Ykasarenb «CtapT» AOMmMKEH NOABUTLCA NpuMepHO B 150 M A0 nepBoro ykaszarens «CmeHa nonock! gBukKe-
HUAY.
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PvicyHok 3 — Ykazarenb «Craprm»
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PuvicyHok 4 — Ykazarerm «CmeHa Mnosiockl ABKEHNS

3.4.3 CTpyKTypa 3KCNepuMeHTa N U3MepeHnii

3.4.3.1 PacnonoxeHue gucnnes

[na oTobpaxeHus Joporv u npunerawouiein K Heli TeppuTopun (Ha MOHWTOPE WM 3KpaHe) yron 0630-
pa gucnses fo/mKeH cocTaBnATb oT 20° go 55° no ropusoHTanu. PacctosiHue fo gucnnes AO/HKHO ObiTb He
MeHee 60 cm. 30Ha BUAMMOCTM A0/DKHA 6biTh OT -5° A0 +5° OTHOCUTENBLHO 183 yYacTHUKa MO FOPU30HTaNN.

3.4.3.2 PacnonoxeHue pyneBoro Koseca

PyneBoe koneco A0/MKHO ObiTb PacrnonoXeHOo TakMm 06pasom, 4ToObl OHO He MeLlasno BOCMPUSATUIO
BM3yaslbHOro M306pakeHns B NpoLiecce WCMbITaHWA Ha CMeHY NOMoChbl ABUMKEHUS. PyneBoe KOneco [O/HKHO
6bITb YAOOHO B UCMNOJIb30BaHNN.

3.4.3.3 CTtaHAapTHbIN cueHapwit

CTaHAapTHbIN cueHapuil ucnbiTaHuii gns Tpeka ganHoi 3000 M fo/HKEH COOTBETCTBOBATL CNEAYIOLLNM
TpeboBaHUAM:

- WHCTPYKTaX YYaCTHWKOB [O/KEH GblTb MPOBEAEH CTPOrO B COOTBETCTBUN C MPEANUCAHHOM NHCTPYKLMe
(cm. npunoxeHue A);

- CKOPOCTb A0/MKHa ObITb 3aiaHa 1 cocTaBNATb He 6osiee 60 KM/Y, B pesynbTarte Yero BpeMs npoxoxge-
H¥A Tpeka cocTasnseT 180 c;

- Nno 06e CTOPOHbI TPEKa AO/MKHbI ObITb pacnonoxeHol 18 nap ykasareneii «CMeHa Nonochl ABMKEHUS.

3.4.3.4 PaccTosiHne mMexay ykasarenamm «CmMeHa Mnosiochl ABUXKEHUS»

Ykasatenm «CMeHa nosochl ABWKEHUS» Bcerga BuAHbl, HO OHYM oTobpaxaloTca 6enbiM hoHOM 6e3 cum-
BOJIOB 10 TEX MOp, MOoKa paccTosiHMe [0 ykasatens He coctasuT 40 M, Mocre 4ero Ha ykasaTesie BO3HUKaeT
0603HaveHne nosocsl ABmxeHusa. CpefHee pacCcTosiHMe Mexay ykasatensamu coctasnseTr 150 M (MUHUMasb-
Hoe 3HauyeHve 140 M nAocC cryyaiiHas Be/MuMHa, MOAUMUHSAOLASACS SKCMNOHEHLMaNbHOMY pacnpefeneHuto ¢
mMaTeMaTuyeckum oxugaHunem 10 M), NO3TOMY cpefHee Bpems MeXay [ABYMS CMeHamu Mosochbl ABMKEHUS
cocTaB/iseT 0Koo 9 ¢ (Npu ckopocTn 60 Km/u).

3.4.3.5 MNopafok pacnonoxeHus ykasatenein «CMeHa Nosiochl ABMKEHUS»

Uncno nepecTpoeHunin LeCcTbl BO3MOXHbIMW cnocobamu (M3 N1eBOl NOOCHI B CPEAHIOK Mosocy, U3 ne-
BOI NOJIOCHI B MPaByt NOOCY U T. A4.) AO/MKHO 6bITh cbanaHcMpoBaHo cpegn 18 nap ykasateneii. Ota 6anaH-
C/pOBKa NPUMEHSETCA U B C/lyyae, ecniv AnvHa Tpeka coctasnset 6osee 3000 M. Ecnv obLiee KOM4ecTsBo
ykasartesnieil, NonapHO pacnoioXeHHbIX N0 06e CTOPOHbI Tpeka, He kpaTHO 18, 6anaHcupoBKa JO/MKHA ObITb
BbIMO/IHEHA B MakCMMa/lbHO BO3MOXHON CTeneHu. B pas3nunuHbix 3ae3fgax ykasatenu «CmeHa nosnocbl ABu-
XEHUS» [O/MKHbI 6blTb PAcnosIOXeHbl CriyyaliHbiM 06pa3oM, YTO NO3BOMSET M3bexaTb MONyvYeHUss HefoCcTo-
BEpPHbIX AaHHbIX, CBA3aHHbIX C 06y4aeMoCTbio BoanTens. Cneayet UCNO/b30BaTh HE MeHee MATW Pas/iMyHbIX
BapVaHTOB PacnoiOXeHUs ykasartenei, BblGupas U3 HUX A5 UCMbITaHUA OAUH ClyyaliHbiM 06pa3oMm.

3.4.3.6 O6opynoBaHWe 15 BbINOSHEHNS BTOPOCTENEHHON 3a4a4n

O6opyaoBaHue A7 BbINO/IHEHUSI BTOPOCTENEHHON 3adaun [O/DKHO ObiTb YCTAHOBIEHO Takum 06pasom,
YTOObI YHACTHUKN MOF/IM C HAM MPaBW/bHO B3ayMogeiicTBoBaTh. [onoxeHne 060pyA0BaHUS 3aBUCUT OT L
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UCNbITAHWI: HAaNPUMEp, CUCTEMbI, MPEAHA3HAYEHHBIE AMA UCMONBL30BAHUSA B TPAHCNOPTHOM CPEACTBE, AOMKHbI
ObITb YCTAHOBMEHBI B TEX XKE MECTax MO OTHOLLUEHUIO K Y4aCTHUKY, YTO U B pearnbHOM TPaHCNOPTHOM CPEACTBE.
3.4.3.7 lokyMeHTupoBaHue

MockonbKy yCrnoBMA SKCMEPUMEHTA OKa3bIBAIOT BIMSIHUE HA pe3ynbTaTbl, X ONUCaHUE, PACCTOSIHUE A0
aucnnes, yron 063opa gucnnes, ycnosust UCNbITaHWUIN (NePCOHArNbHbIA KOMMbIOTEP, TPEHAXEP UNK pearbHbIii
aBTOMOOUIIb) U MECTO YCTAaHOBKM 060pYA0BaHNA AOIMKHbI ObiTh 3ahMKCUPOBAHLI B OTYETE.

[okasaHo, 4to 6onee BbLICOKME pe3ynbTaTbl CMEHbl MOMOChI ABUXEHUSI MOTYT ObiTb AOCTUTHYTHI NpU
MCNonb30BaHUKU TPEHaXKepa, a He NepcoHanbHOro KoMnbioTepa [12], NpeanonOXUTENBLHO 32 CHET BbICOKOW
BM3yanbHON peanuCTUYHOCTM UMUTaLMKN Ha TpeHaxepe. 3TO NogvepkuBaeT HeobxoaUMOCTb TOMHOTO Onuca-
HUSA YCTAHOBKM KaXA0N eauHULIbI 060pya0BaHUS A0 CONOCTABNEHUS PE3yNbTaToB, MOMYYEHHbIX B Pa3NUYHbIX
YCMOBUAX 3KCMEPUMEHTA.

3.5 NMnanupoBaHue akCnepmmeHTa

3.5.1 O6wume nonoxeHusi

Mpu NoAroToBKE UCMbITAHNIA CNEAYET NPUMEHATL NNAHMPOBaHWE IKCNEPUMEHTa (CM. NpunoxeHue B,
B.1). 310 paeT BO3MOXHOCTb K&XAOMY YYACTHUKY NOMYYUTb OMbIT BbINOMHEHUSI OAHOW MNU ABYX 3agadv u
YNPOCTUTbL CTAaTUCTUYECKOE COMOCTABIIEHUE PE3yNbLTaTOB B 3TMX YCNoBusiX. Kpome Toro, nnaH skcnepumeHTa
AomkeH GbiTb NOATOTOBNEH Takum 06pasom, YToObl MUHUMU3NUPOBATL NosiBrieHue 3pdekToB 0byyeHusa unu
TPEHMPOBAHHOCTK NPW BLINOSIHEHWUN OAHOW MNW ABYX 3aAaY (ANA NPUMEpPA CM. PUCYHOK 5).

BropocteneHHyio 3aaady BhINONHAIOT B NPOLIECCe 3ae3aa Ha BbINONMHEHUE ABYX 3asa4. BropocreneHHasn
3aga4a MOXeT ObITb BbINOMHEHA B COOTBETCTBUM C NNAHOM B BuAE ONOKOB (0AHA U Ta XXe BTOPOCTENEHHas
3aja4a, KOTOpyIo NOBTOPSIOT B MPOLECCE NPOXOXAEHUA OAHOTO TPEKA) UMM B COOTBETCTBUM C MITAHOM CMe-
LIAHHOTO TUNAa (Pa3nuyHbIE BTOPOCTENEHHbIE 3a4a4M BbINOMHAIOT B NPOLECCe NPOXOKAEHUS OAHOTO TpeKa).
O6ocHoBaHMe CM. B nMpunoxeHun B.2. BoinonHeHne aAByx 3aaaq (OCHOBHOWM M BTOPOCTENEHHOM) BKMNIOYAIOT
mexay 6a30BbiMM BrokamMu UCTILITAHUN.

Kaxabiit y4aCTHUK BbIMOMHAET WAEHTUYHbIE BTOPOCTENEHHbIE 3a4a4M OMHAKOBOW CMOXHOCTU, HO C
pasHbIM pacnonoxXeHuem ykasarenei. Mopaaok BbINONHEHUA BTOPOCTENEHHBIX 337184, UCMOMb3yEMbIE YacTh
Tpeka u ux kKomeuHaumMm mMoryT 6biTb COaNaHCMPOBAHHBLIMU UK CYYaRHbIMK.

[nsa nocnegyowlero aHanu3sa AaHHbIX 3aNUCbIBAIOT HA4anNbHYIO U KOHEYHYIO TOUKU BLINOSTHEHUS KX 0
BTOPOCTENEHHON 3a4a4u, a TaKKe pe3ynbTaTbl yNpaBrieHUst TPAHCMOPTHLIM CPEACTBOM B YCMOBUAX BbINOM-
HEeHWA OJHOW U ABYX 3aaa4. HayanbHOWM TOYKON ABNAETCS 0OLIMHO OKOHYAHUE YCTHOW UHCTPYKUMKU. KOHEUHOW
TOYKOW AABNAETCA 3aBEPLUEHME NOCNEeAHEro AeiCTBUSA, COBEPLUEHHONO YYaCTHUKOM NPU BbINOSTHEHUU BTOPO-
CTENEHHON 3a4a4u (HanpuMep, HaXxxaTne KHOMKKM), KOTOPOE NPUBOAUT K AOCTMXKEHUIO YCTAHOBNEHHON LEnu.

O6Liee BpemMsa BbIMOMHEHUS KaXXOON BTOPOCTENEHHOW 33avn AOFDKHO COCTaBASITb HE MEHEE 2 MUH.
OTO 03HAYaET, YTO B MPOLECCE BbINOMHEHWA BTOPOCTENEHHONW 3afaym AOIDKHO ObiTb BLINOMHEHO HE MeHee
12 CM€EH Nonoc ABMKEHUS.

B npouecce nposeaeHUs NCNbITAHUIA HA CMEHY NMOMOCHI ABWXKEHUS B YCIOBUSIX BbINOSIHEHUA ABYX 3aaa4
9KCNEPUMEHTATOP AOMMKEH CreanTh 3a TeM, YTOObl KaXkabli YyY4acTHUK CrieAoBan MHCTPYKUMUAM U BbINOSHSAN
o6e 3aga4n B COOTBETCTBUU C UMHCTPYKLMAMM.

Ecnu y4acTHUK He BbINOMHAET MHCTPYKLMU NO NMPOBEAEHUIO UCNbITAHUIA (KaK ONUCaHO B NPUNOXEHUN A),
3Ta YacTb AaHHbIX AOMKHA ObITb UCKIIOYEHa U3 aHanusa. Kpome Toro, ecnu y4acTHUK He BbINOSHAET BTOPO-
CTENEHHYI0 3aaa4y, 370 JOMKHO ObiTb 3aPMKCMPOBAHO M PACCMOTPEHO NMPY aHanu3e uHtepdeiica.

3.5.2 ba3soBblit 3ae3,

Mpu paspaboTke nnaHa SKCrepUMEHTA, HO MOCMne 3aBepLUeHUs npouecca obyyeHus, AaHHbIe 6a30BOro
3aesga cobupalor B Ha4ane, cepeanHe U KoHUe ucnbitaHui. Ecnu BINONHAIOT TONbKO ABa 6a30BLIX 3ae3aa BO
n3bexxaHme CRMLLKOM NPOAOMKUTENBHOTO 3KCNEPUMEHTA, UX CREAYET BbINOMHATL B HAYane U KOHLUE UCTbITaHUIA.
3HaYeHus cpefHuUX OTKIOHEHUI Ha 6a30BOM MapLUpyTe B AaNbHENLEM MOXHO CPaBHUBATb AN NPOBEPKU Ha-
NMYUA BNUSHUA HAKOMMEHHOTO ONnbITa. YHaCTHUK MOXET UCNONb30BaTh 06€e pyku Ans ynpaerneHus. B kaxgom 6a-
30BOM 3ae3fe AomkeH ObiTb MCMONb30BaH OAWH TpeK ¢ 18 ykasaTensamm (MPOAOIDKATENBHOCTBLIO OKOMO 3 MUH.).

Y4acTHUK AOIMKEH BLINONMHUTbL NO KpalHen Mepe oauH 6a30BbIl 3ae3/] B Hayane ucnbitaHui 6e3 ownbok
(Takux kak HenpaBWUMbHLIA BLIOOP UM NPONYCK CMEHLI NOMOCHI ABUXEHUST). STO NO3BONUT 06ecnevnTb Haa-
nexaiuumn yposeHb HaBbIKOB 1 MOATOTOBKU (CM. NpunoxeHue A), a Takke cobparb aHHbIe N0 MeHbLUeN Mepe
oaHoro 6a3oBoro 3aesga, HeobxoaAuMbIE ANA pacyeTa nokasaTenein Ha OCHOBE afanTUpPOBaHHOW MOAENN
(cm. npunoxenue E). Mpu onpeaeneHun pe3ynstatuBHOCTU 6a30BOTO 3ae3/a A4ns CONOCTABNEHUA C pe3ynbTa-
TUBHOCTbIO BbINOMHEHUA ABYX 3aAa4 3Ha4eHnss mdev, NonNyYeHHble B pe3ynbrarte HECKONbKUX 6e30MGoUHbIX
6a30BbIX 32€340B, MOTYT GbITb YCPEAHEHbI.
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3.5.3 3KcnepumMeHTbl 6/I04MHOMO TUNa

Mpu pa3paboTke nnaHa akcnepumeHTa 6/104YHOrO TUNA OAHY U Ty Xe BTOPOCTENEHHYH 3ajayvy C pasHbl-
MU napameTpaMy WU aHasorMYHY0 HOBYIO 3ajavy NOBTOPSAIOT B NpoLecce O4HOro 3aesfa A/IMTENIbHOCTbIO
He MeHee 2 MUH. (CM. PUCYHOK 5).

[na akcnepMMmeHTOB 6/104HOMO TUNAa ANIMHA Tpeka, paBHas 3 KM (YTO COOTBETCTBYET 3 MUH. ynpaB/ieHns
TPaHCNOPTHLIM CPEACTBOM), A0/DKHA OblTb AOCTATOYHON ANA c6opa AaHHbIX B TeYeHWe 2 MUH., C y4eTOM Bpe-
MEHW MPOXOXAEHUS MHCTPYKTaxa Mo KaxAoi BTOPOCTENeHHOl 3ajave.

3.5.3.1 OkKcnepvMeHTbl CMeLlaHHOro Tmna

Mpu pa3paboTke nnaHa aKCNepuMeHTa CMeLlaHHOro Tuna B Mpoluecce OA4HOro 3ae3ja BbINOJHAT pas-
NNYHble BTOpOCTENEHHble 3a4aun (CM. pUCYHOK 5). Mpy 3aTOM KaxAyr BTOPOCTENEHHYI0 3ajavy Heob6xogumo
BbIMO/IHUTbL TAKOEe KOSIMYECTBO pas, YTOObl NPOAO/IKUTENBHOCTb 3aMUCKU AaHHbIX COCTaBAIAa HE MEHee 2 MUH.
ANs KaxAoW BTopocTeneHHol 3agaun. Ecnn Heo6xoAuMO BbINOMHUTL 60M1ee 0AHOM BTOPOCTENEHHON 3ajaun,
notpebyetca nposecTn 6osiee o4HOroO 3ae3ja.

Mpu aHanuse Bce pe3ynbTaTbl, NONYyYEHHbIE B NPOLLECCe BbINO/IHEHUSA BTOPOCTENEHHON 3a4a4u, UCMosb-
3Yyl0T A1 pacyeTa cpefHero OTK/NOHEHUS.

MnaH 6n04HOro TMNa [naH cMmewaHHoOro Tuna

B3 — BTOpOCTENneHHas 3ajavya

PucyHok 5 — lMpumep nnaHoB aKcnepumeHTa 6/104HOTO M CMELLaHHOro Tuna
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3.6 MNpouenypa

3.6.1 MIHCTpYKTaX u NnoaroToBkKa y4aCTHUKOB

Bcem yyacTHukam HeobxoaMMo NpPeaoCTaBUTb OAMHAKOBLIE MHCTPYKLMKM, C KOTOPbIMU OHU JOSMKHbI 03-
HaKOMUTbLCA. B npunoxxeHnn A npuBedeHO ONUCaHWE UHCTPYKTaXa y4aCTHUKOB, B COOTBETCTBUU C KOTOPbIM
YYaCTHUKUN JOSHKHbI;

- NOAy4YMTb MHopMaLmio 06 OCHOBHON LENM UCNLITAHWI, B TOM YMCNE MHCTPYKUMU NO BbIMOSHEHMWIO
3aa4M CMEeHbl NOMOChI ABWMXEHUS;

- NPOWTN TPEHWPOBOYHBIE UCTILITAHUSA HA BbINOSIHEHME TONIbKO OCHOBHOWN 3a4au4u;

- NPOWTU TPEHUPOBOYHBIE UCTbITAHUA HA BbINONHEHNE TONbKO BTOPOCTENEHHON 3a4au4u;

- NPOWTU TPEHUPOBOYHLIE UCTLITAHUA HA BbINOMHEHNUE ABYX 3a4aY;

- NPOWTU MHCTPYKTaX Nnepea Hadyanom nepsoro 6a3oBoro 3aesaa;

- NPOWTU MHCTPYKTaXK Nepej Hadyanom 3aesga Ha BbIMOSIHEHUE 4BYX 3ajav;

- Npu HeoBXoAMMOCTU NPOWTM MHCTPYKTAXK B NPOLIECCe 3ae3fa Ha BbIMONHEHME ABYX 3a4aq.

B cnyyae ecnu y4acTHUK He BbINOMHWU TpeboBaHUE B OTHOLUEHUU MUHUMANLHOMO CPEAHEro OTKIOHe-
HUs (CM. npunoxenue A, A.2) B CBA3M C HENPaBUIbHbIM BbIOOPOM MOMOCHI ABUXEHUS, BAXKHO NMOAYEPKHYTH
HeoOX0AMMOCTb OCTaBaThLCA B CPeAHEeN Nomnoce ABWXEHUSA Mexay cMeHamu nonoc. Mo 3anpocy ans ydacr-
HUKOB AOMMKeH OblTb NPOBEAEH UHCTPYKTAX MO BbIMOSIHEHUIO OCHOBHOWM U BTOPOCTENEHHON 3agay (CM. nNpu-
noxexue A, A.4).

3.6.2 PacnpepgeneHne BHUMaHUA NPU BbINOSMIHEHUN ABYX 3a4a4

3.6.2.1 O0Lwme nonoxxeHusi

Pe3ynbTaTBHOCTb NPOXOXKAEHWS UCTIbITAHWIA HA CMEHY MOMOChl ABUXEHUSI 3aBUCUT OT TOTO, Kak y4acT-
HUKM pacnpeaenst BHUMaHWE MeXay OCHOBHOM W BTOPOCTEMEHHOW 3ajadvamu, KOTOpble OHW BbINOMHAKT
OAHOBPEMEHHO. OCKOMbKY UCMbITAHMSA HA CMEHY MONOChl ABWKEHMA ABMAIOTCA METOAOM pacnpeaeneHusi
BHUMaHUSA, ANA TOro YToObl NOMYYNTh B pe3ymnbrare UCMbITaHUi NOCNeA0BaTENbHO UHTEPNPETMPYEMBbIE NO-
Kasarenu (Hanpumep, cpegHee OTKMOHEHWUE), NPeanonaratoT, YTO YYaCTHUK pacnpeaensieT BHUMaHUE Takum
obpa3om, 4To ecnu TpeboBaHMA K BbINOMHEHWUIO BTOPOCTENEHHOW 3a4a4M YBENUYMBAIOTCA, TO 9TO NPUBEAET K
CHWKEHWIO PE3yNbTaTUBHOCTU BbINOMIHEHNSI OCHOBHOW 3a4ayu.

OpaHaKo y4acTHUKM MOTYT pacnpeaenuTb BHUMaHue APYyruM crocobom, gaxe ecnu Obinu TwarenbHo
NPOMHCTPYKTMPOBAHbI. B 3TOM cnyyae pesynbrarbl UCNbITAHWA MOTYT 3aTPyAHUTb NMOHMMAaHWE TOr0 BHUMA-
HUS, KOTOPOE BOAUTENb AOJDKEH YAENUTHL KaXKAOW BTOPOCTENEHHON 3agade. Hanpumep, agee 3agaun moryT
JaBaTb OAUHAKOBbIE 3HAYEHUS CPEAHErO OTKIMOHEHMS, HO CYLLIECTBEHHO Pa3nmnyatbes N0 KONUYeCTBY OLLMOOK,
JONYLLEHHbIX NPY BbIMOSIHEHMUN KaX40W BTOPOCTENEHHON 3a4auu, KONMYECTBY AOMONHUTENBHBLIX (HEHY)KHbIX)
3anuncen, caenaHHbIX NPy BbIMOSHEHWM KaXXA0W BTOPOCTENEHHON 3a4a4u, UK KONIMYECTBY BTOPOCTENEHHbIX
3apad, BbINONHEHHLIX B npouecce 3aesaa [10]. MHTepnpeTtaums nokasarenen, nony4YeHHbIX B pe3ynbrate uc-
NbITAHMIA HA CMEHY NOMOCHI ABWXEHUSA, NPUBEAEHA B NpUMNoXeHun F.

CyLlecTByeT Kak MMHUMYM TPU Pas3nuyHbIX Cnocoba, Ha OCHOBE KOTOPbLIX YY4aCTHUK MOXET pacnpeje-
NUTb BHUMaHME Mexay 3agavyamMu B NPoLecce UCMbITAHUIA HA CMEHY MOSOChI ABMKEHUS.

3.6.2.2 bonblue BHUMaAHUS OCHOBHOW 3aja4ve

Y4acTHUKM MOTYT pacnpeaenutb BHUMaHue Takum ob6pasom, 4ToObl NOMbITAaTLCA ONTUMU3MPOBATL pe-
3yNbTaTUBHOCTb BbINOMHEHWS OCHOBHOW 3ajadqu, A0NycKask CHUXXEeHUE pe3ynbTaTMBHOCTU BbIMOSTHEHUA BTO-
pPOCTENEHHON 3ajayun B criydyae 4Ype3mepHON Harpysku. Hanpumep, nockonbky TpeboBaHue, CBA3aHHOE CO
CMEHOW MONOChl ABWKEHUS, SIBNSIETCS NEPUOANYECKUM (@ HE MOCTOSAHHbLIM), Y4aCTHUK MOXET UCMNOMb30BaTh
cTpareruto, COrnacHoO KOTOPOW BbIMOSIHEHUE BTOPOCTENEHHON 3a4a4n NPUOCTaHABUBAETCA BO BPEMS CMEHbI
NonoChl ABWXKEHMA M BO30OHOBNSETCA MOCME 3aBepLUeHMs nepecTpoeHmns. [JaHHaa cTparerns MOXer npu-
BECTM K AOCTWXXEHMIO NyYLLMX 3HAYEHMI nokasaTtens mdeyv, HO MPU 3TOM K CHUXXEHMIO Pe3ynbTaTUBHOCTHU Bbl-
NOfHEHWS BTOPOCTENEHHOW 3a4a4yu, 3aMeansas ero, yBenuumeasa Konuyecrso owmbok (ecnu nHdopMmaumsa o
HeoBX0AMMOCTU BLINOSIHEHNA 3a4a4u 3abbiTa UM BO3HUKAKOT TPYAHOCTU Npu ee BO3OGHOBNEHWUM) UMK NPUBO-
A5 K AONONHUTENbHbIM AENCTBUSAM.

3.6.2.3 bBonblue BHMMaAHWUS BTOPOCTENEHHOW 3aja4e

YyacTHUKM MOTYT pacnpegenntb BHMUMaHue Takum obpasom, 4yToObl COXPaHMTb MAM ONTUMMU3NPO-
BaTb Pe3ynbTaTUBHOCTb BbINOSIHEHUA BTOPOCTEMEHHON 3aJayu, AONYCKAsa CHUXKEHMEe pPe3ynbTaTUBHOCTU
BbINOSTHEHMA OCHOBHOW 3agayu. B pamkax gaHHon cTtpartermm ype3aMepHas Harpyska B pesynbrare Bbl-
NONIHEHWUS ABYX 3a4a4y OTpakaeTca Ha nokasaTensx CPeAHero OTKIIOHEHUA, HECMOTPSA Ha TO YTO pesyrb-
TaTUBHOCTb BbINOSIHEHUS BTOPOCTENEHHOW 3a4a4M MOXET HE CHU3UTbCA B YCNOBUSAX BbIMOMIHEHUA OAHOW
3agaun.
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3.6.2.4 PaBHOMEpHOE pacnpeaeneHne BHUMaHUA Mexay OCHOBHOM U BTOPOCTENEHHOW 3aja4amMu

YyactHukaMm npeanaralot OAHOBPEMEHHO YNpPaBNATb BbIMOSIHEHUMEM [ABYX 3a4ad B COOTBETCTBUU C
WHCTPYKUMEW, NPUBEAEHHON B NPUNoXeHun A (HanpumMep, NOCPeACTBOM YacToro NeEpeknioveHus 3ajad), ¢
paBHOMEPHbIM pacnpeieneHnemM BHUMaHUA Mexay ABYMS 3agadvamu. B pamkax gaHHOM CTpaTerum MOXHO
0XXWAaTk CHUXKEHWSA Pe3ynsTaTUBHOCTYU BbINONHEHWUSA OAHOBPEMEHHO ABYX 3a4a4, ECNu UX COBOKYIHbIE Tpebo-
BaHWS NPEBLILLAIOT NOTEHLMAaN 0AHOMOMEHTHBLIX PECYPCOB Y4aCTHUKA. B 9TOM cryqae MOXHO OXUAATb CHU-
KEHWA noKasaTenei CPpeaHEero OTKIOHEHUS U noKasaTtenel pesynsTaTMBHOCTU BbINOMHEHWA BTOPOCTENEHHOW
3agauu.

3.6.2.5 NHTepnpeTaums pesynsTaTtoB BbINOMHEHUA ABYX 3a4au

Pacnpeaenenvne BHUMaHUSA eLLe He MOMIHOCTbIO U3YYEHO, U He ONPeaEneHo, MOTYT I UHCTPYKUMKU UnK
MoTUBaLus obecnevnBaTk OAMHAKOBOE AN BCEX YYACTHUKOB pacnpederneHne BHUMAHUS Mexay 3agaqdamu.
M3yyeHune nutepaTypbl N0 METOAAM BbINOMHEHMA ABYX 3aJ4a4 Nokasano, YTo pesynbrathbl flyudlle uHTepnpe-
TUPYIOTCA NPU OAHOBPEMEHHOM MONy4YEHUN nokasaTerniei No BbINOSIHEHUMIO ABYX 3a4a4 U nokasaTenen no Bbl-
NONMHEHUIO KAXKAOW 3a4a4u OTAENbHO.

3.6.3 fetanusauma npoueaypbl UCNbITAHUNA

OCHOBHOW LIEMbIO UCMBITAHWI HA CMEHY NONOChI ABUXKEHUSA ABMAETCA CONOCTABIIEHUE YPOBHEN CHUXE-
HWSA PE3yNbTaTMBHOCTW BbINOMHEHWUSA KaXaon n3 ABYX Unu Bonee BTOPOCTENEHHbIX 3agad. OaHON U3 BTOPO-
CTENeHHbIX 3a4a4, Kak NpaBuIo, MOXET ObITb 3TanoHHas 3agada (cM. 3.1). MicnbiTaHua cneayet NpoBoAUTL B
pexxuiMe paboTbl C OAHUM YHaCTHUKOM. OTO 03HAYAET, YTO ANA KaXKAOro y4acTHUKA AOMKHa ObITh onpeaeneHa
pe3ynbTaTUBHOCTb BbIMOSIHEHUA ABYX 3a4a4 OQHOBPEMEHHO U COMOCTaBMeHa C Pe3ynbTaTUBHOCTLIO BbINOM-
HEHWA TONMbKO OAHOW MMM HECKONbKUX BTOPOCTEMEHHbIX 3a4a4, a B Criy4ae HeobxoaAUMOCTM U C OAHOW unu
HECKONbKUMM STANOHHbLIMK 3a4a4amu.

OKCNepuMeHTaTop AOJKEH MPOBECTUN UHCTPYKTAX y4aCcTHMKA O TOM, KOT4a crneayet HaunHaTb Bbl-
NosIHEHWE BTOPOCTENEHHOW 3agaun (CM. npunoxeHue A, A.6). Bpemsa Hayana U OKOHYaHue BbINOMHE-
HUS BTOPOCTEMNEHHON 3a4a4mn LOMKHO ObiThb 3acdukcupoBaHo. Hayanom BbINONHEHUS BTOPOCTENEHHOMN
3a[a4M CYMTAIOT 3aBEPLUEHWE YCTHOTO MHCTPYKTaXa MM Ha4yano BbiNOMIHEHUA YYaCTHUKOM AEWCTBUN,
CBSI3@HHbIX C peanu3aunein BTOPOCTENEHHON 3a4a4U, B 3aBUCMMOCTU OT TOro, YTO NPOM3ONAET paHbLUe.
Ecnu mexgy OKOH4YaHMeM MHCTPYKTaXka W HAa4anom BbIMOMHEHUA Y4aCTHUKOM BTOPOCTENEHHON 3aaauu
CYLLECTBYET 3aAepXKKa, TO Ha4yanom BbIMOSIHEHMS BTOPOCTENEHHOW 3a4avu cneayet cuMTatb OKOHYaHue
WHCTPYKTaxa.

3.7 Nokasatenu pe3ynsLTaTUBHOCTU U aHANMU3 OAHHbIX

3.7.1 Mepa OTKNOHEHUSAA MApLIPYTa ABUXKEHUNA

Ans konu4ecTBEHHOM OLIEHKU BITMSHMS BbIMOJIHEHUSI BTOPOCTENEHHON 3a4a4M Ha pe3yrbTaTuBHOCTb Bbl-
NOMHEHWA OCHOBHOW 3aA4a4u MOTyT ObiTb UCMONb30BaHbl ABA NOKAa3aTens OTKIIOHEHUs1 MapLUpyTa ABWXKEHUS.
3TW nokasatenu MoryT ObiTb BbIMUCHEHbI HA OCHOBE afanTMPOBAHHOW MoAenu (aganTupoBaHHoe mdev) unm
6a3oBoi mogenu (6asosoe mdev). Ha ocHOBe afanTMpOBaHHOW MOAENU BbIYUCTISIOT 3TANIOHHYIO TPAEKTOPUIO
(apanTupoBaHHyi0 KpuBylo) 6a30BOro 3aesga Ans KaKAOro y4acTHUKA. AQanTUPOBaHHYI0 MOAENb U MeToA
cneayeT MCNonb30BaTh ANsi ONpeAerneHns KONTMYECTBEHHOW OLEHKU U COMOCTABIIEHMS! BbIMOJNIHEHUA Tpebo-
BaHWIN BTOPOCTENEHHONW 3a4a4M B PA3NUUHbIX YCIOBUAX BbINONHEHUA ABYX 3ajad. basosas mogens Tawke
MOXET ObITb UCMONb30BaHa Afsi CONOCTABNEHUS PE3yNbTAaTUBHOCTU NPOXOXAEHUA (DaKTUYECKOW TPaeKTopum
C YCNOBHO 3aaHHOM TPaeKkTopuen, OAUHAKOBOW Arsi BCEX y4aCcTHUKOB. Mcnonb3oBaHue 6a30Boi MoAENM siB-
NAEeTCA HeobA3aTENbHbIM.

OTO 03HAYAET, YTO NOKA3aTenu OTKIMOHEHUSA MApLLIPYTA ABUXKEHUS] XapakTepU3yIoT BaXKHbI€ aCnekThl pe-
3yNbTaTUBHOCTM YYaCTHMKOB. K HUM OTHOCAT OOHapyxeHue (no3gHee oOHapyXeHue ykasarens unu nponyck
ykasaTens), Ka4eCTBO MaHEeBPUPOBaHUA (MeAJIeHHOe nepecTpoeHne NpuBoAUT K 60MbLUeMYy OTKNOHEHUIO) U
KayeCTBO yep>xaHus TPaHCNOPTHOrO CpeACTBa B nNpefenax nonochk! ABUXEHUS, KaXAbI U3 KOTOPbIX MOXET
NPUBECTUN K YBENIUYEHUIO OTKIMOHEHUSA.

3.7.1.1 ApanTupoBaHHas mogernb

ApanTUpoBaHHYIO MOAENDb CNeAyeT UCNONbL30BaTh AN OnpeaeneHust KONMYEeCTBEHHON OLEHKU pas-
NUYKnin Mexay aKCnepuMeHTanbHbIMU YCNnoBusMU. BrnnsHue TpeboBaHmMini BTOPOCTENEHHON 3aAaqm n3me-
PAIOT C NOMOLLbIO aaanTUPOBaHHOIo mdev, KOTOpoe npeacTaBnseT cobon cpegHee OTKNOHeHne dhakTuye-
CKOW TPaeKkTopuu ABWXXEHMUS y4aCTHMKA MO TPEKy OT 9TAanoHHOW TPAeKTOPUM B paMKax aflanTupOBaHHOM
Moaenu (Ha pucyHke 6 NnpuBeAEH NpUMep MOAENUPYEMON TPAEKTOPUM ABMKEHUA U PAKTUYECKUX AAHHBIX
ynpasneHnsa TPAHCMOPTHLIM CPEACTBOM). DTANOHHYIO TPAEKTOPUIO KOPPEKTUPYIOT ANS KAXKAOr0 y4aCTHUKA,

10
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4yTO6bl (hakTuyeckoe nosBefeHWe BOAUTENA B MpoOLEecce ynpaB/ieHWA TPaHCNOPTHbIM CPeACTBOM MakCu-
ManibHO COOTBETCTBOBA/IO YyKasaTensam nNpu BbiINOSIHEHUM 6a30BON 3agayn. B pesynbTate BblYMCAEHW
B pamkax aganTUpOBaHHO MOAenyW Hayasio CMeHbl NOJOChbl ABUXEHUS, ANVHY y4yacTKa CMeHbl MOJoChl
OBWXEHUA 1 60KOBOE MOJIOXKEHME Ha NoJioce ABMXEHUS [Kak nokasaHOo CM/OLWHOW (1OMaHoi) nnuHuen Ha
pucyHkax 6 n 7] KOppeKkTUpYyT A1 COOTBETCTBUA 6a30BOMY MOBefEHUI0 yYacTHMUKA. [leTann 3Tux npo-
uegyp agantauum un BblHUCNEHUE I'IOﬂyl-IEHHOVI a,an'ITI/IpOBaHHOVI TpaekTopun AOBUXEHNA npuBeneHbl B
npunoxexHun E.

3.7.1.2 basoBasa mMopgesb

KoHuenuusa v npumeHeHve 6a30BO MOAENIM aHasoMMYHbl afanTUpPOBaHHOW MOAEeNn, 3a UCKIIYEHNEM
TOr0, YTO 3TA/IOHHAsA TPAEKTOPUS ABNAETCA YC/TOBHOW M OAUHAKOBOM A8 KaXKAO0r0 yyacTHMKA (CM. PUCYHOK 8).
BnuaHne BbINONHEHWUS TpebGOBaHWA BTOPOCTEMEHHOI 3ajayn M3MepsioT ¢ nomouibio 6a3oBoro mdev, KOTO-
poe npeacTtaBnseT coboil cpefHee OTK/IOHEHUE (DAKTMUYECKON TPaeKTopuMn ABUXEHUSA yYacTHMKa Mo Tpeky oT
YCNOBHO 3ajaHHON TpaekTopun 6a30BoW Mogenu (CM. PUCYHOK 6). YCNOBHO 3ajaHHas TpaekTopus 6a30Boi
MOJEeNN OCHOBAHa Ha reomMeTpuu 1 pacnosioxeHumn ykasartenein B cootBeTcTBum ¢ 3.4.3.4. Kak TONbKO Ha yKa-
3aTesie BO3HMKaeT 0603HaYeHne CMEeHbl NOJIOChI ABMXEHWSA, BPEMSA peakuun yyacTHUKa N0 UHULMUPOBAHUIO
nepectpoeHus coctasnfeT 600 mc. B TeyeHne 3TOro BpeMeHn y4aCTHUK JOJ/IKEH NPeofonieTb paccrtosHue 10 m
(16,67 m/c x 0,6 ¢ = 10 m). Takum o6pa3om, TpaekTopusi 6a30BOli MoAenu A0 ykasatens «CmeHa Moaochl
ABMWXeHNA» cocTaBnseT 30 M € y4UeTOM BpeMeHU peakuuy yyacTHuka. basosas AnvMHa yvyacTka CMeHbl NoJsochl
ABWXeHus cocTaBnseT 10 M He3aBMCUMO OT TOro, 6yAeT /in 3TO CMeHa OAHON WX ABYX MOMOC ABVXEHUA, Kak
nokasaHo Ha puUcyHke 8.

3.7.2 BbluncsieHne pe3ysibTaTUBHOCTW C UCMNOJIb30BaHVWEM afanTUPOBaHHOIO CpefHero OTKJIO
HeHuA

CpefHee oTkNOHeHNe (afanTupoBaHHoe mdev) hakTUyeckol TpaekTopun ABUXEHUSA yYacTHUKaA OT Tpa-
eKTopun afanTupoBaHHOW Mogenu cnefyeT BblUMCNATb Kak napameTp pe3ynbTaTUBHOCTW BbINMOSHEHUS OC-
HOBHOW 3agauun. Ans aHanusa cregyeT UCNONb30BaTb TOMLKO TOT WU Te Y4acTKM Tpeka, Ha KOTOPbIX Y4aCTHUK
BbINOJ/IHAET BTOPOCTENEHHYIO 3a4ady, TO €CTb T€ y4acTKW, Ha KOTOPbIX 3KCNepumMeHTaTop NpoBOoANA UHCTPYK-
Tax, UCKNYalT U3 aHannsa, ecam MHCTpyKTax agnuncs 6onee 1c.

[na ynpouwieHua 3Toil npoueaypbl paccMaTpuBaeMble y4acTKM Tpeka AO0/MKHbl OblTb OTMEYeHbl 3Kcne-
PUMEHTATOPOM COOTBETCTBYHOLMMUN Mapkepamu B 3anucax B NpoLECcCce KaxAoro 3aesga. VcnbiTaHns Ha Bbl-
noJIHEHWEe BTOPOCTENEHHbIX 3aday, KOTOpble He Oblnn 3aBepLleHbl (|/|3—3a HEecnocoo6HoCcTn y4aCTHUKOB Wnn
OrpaHu4yeHnin No BPEMEHUN), TEM He MeHee MOryT ObiTb BK/IOYEHbI B aHa/IM3 A0 TOr0 MOMEHTA, NoKa y4acTHUK
pa6oTan Haj BbINO/IHEHMEM BTOPOCTENEHHOW 3afa4un B CUy CBOMX BO3MOXHOCTEN B COOTBETCTBUN C UHCTPYK-
Lumamu.

MpumeyaHne — B COOTBETCTBUM C yKasaTessiMy YYaCTHWK AO/HKEH BbINOMHUTL NEPECTPOEHNE U3 CpefHeit
no/sioChl ABVMXKEHUST B NpaByto MoJiocy, a 3aTem B SieByt0 nosocy. CnefyeT OTMETUTb, YTO PUCYHOK 6 BbLIMOSIHEH HE B Mac-
wrabe (HanpasneHune ABWKEHNA — crieBa Hanpaso). CpefHee OTK/IOHEHWE MapLupyTa ABWXEHUs npeactasnsieT cobol
OTHOLLEHVE 06LUel nowaan Mexay 3Ta/IOHHOW TpaeKkTopuein afanTMpOoBaHHON Mn 6a30BOM MOAEeNM U hakTUYeCcKon
TpaekTopueli ABuxeHns (M2) K NpoiifeHHOMY paccTosiHU (V).

PucyHok 6 — ConocTaB/ieHyie 3Ta/IOHHOW TPaekTopuK (CM/IOLIHas IMHWS)
C haKkTNUeCKON TpaekTopuen ABWKEHNS (MYHKTUPHasA MHUA)
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1— nosiBneHve o603HavYeHus Ha ykaszatensx (40 m); 2 — afanTupoBaHHOE MOJIOXEHWNE Ha /IEBOI MOMOCEe ABUXEHUS;
3 — aganTupoBaHHOE MOMOXEHWEe Ha LieHTPasIbHOWM nosoce ABUXEHUS; 4 — afanTMpOBaHHOE MOJIOXKEHWE HA NPAaBOi Nosioce ABUXKEHUS;
5 — afanTypoBaHHOE HAyaso CMeHbl NOJOChl ABUXEHUS; 6 — afanTMpoBaHHas AJIMHA y4acTKa CMeHbl MOMoChl ABUXEHUS

MpumeyaHne — T[lyHKTMPHAA NIMHUA MOKa3blBAET HENPAaBUJ/IbHYIO CMEHY NOJIOChl ABUXEHUS.

PucyHok 7 — MapameTpbl TPAEKTOPUM afanTUpPOBaHHON MOAENM OTHOCUTEsIbHO BCMN/biBaloWero o603HaveHns
Ha yKasaTe/nisix U Ux pacnonoxeHus

Pa3smepbl B meTpax

1— nosBneHne 0603HaYeHNs Ha yKazartenax

PucyHok 8 — MapameTpbl TpaekTopun 6a30B0O MOLe M OTHOCMTENLHO BCM/IbIBAOLWLETO 0603HAYEHUSA
Ha yKkasaTensx v ux pacnonoxeHus

CpepgHee oTK/MOHeHMe (mdev) hakTMUECKOl TpPaeKTopUM ABWXEHWUSI OT TPAEKTOpUM aganTMpOBaHHOM
nnn 6a30BOI MOZENN MOXET ObITb BbIUYMC/IEHO CreAyoWmM 06pasom:

1
__I X (YxX-Ym 0)
S OTK/NIOHEHNE /
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XOTKﬂOHeHI/Ie,i = X(DaKTVIl-IeCKoe,i - X3Tan0HHoe,i ’
A€ Xorgromennei — ©OKOBOE OTKINOHEHUE;
S — ANIMHa aHanu3Mpyemoro CermeHTa nyTu;

y — NPOAOSILHOE NONOXEHUE TPAHCMOPTHOIO CPeACTBa BAOMb TPEKa;

— nonepevyHoe NOOXKEHWEe TPAaHCNOPTHOIO CPeacTBa Ha haKkTUYECKON TPAEKTOPUH;

— nonepevyHoe NONOXKEHME TPAHCMOPTHOIO CPEACTBA HA 3TaNOHHOW TpaekTopun (aganTtu-
poBaHHON unu 6a30BOI MOAENMN).

,D,aHHbIVI pacyeT BbINONHAKOT N0 BCEM CErMeHTaM AaHHbIX, KOTOPbIE UMEIOT BaXKHOE€ 3HA4YEHUE B 3aaH-
HbIX 9KCMEPUMEHTArbHBLIX YCNOBUAX. VIHBIMKU CrIOBaMMW, HEKOPPEKTHbIE CEMMEHTbI AaHHbIX (Hanpumep, BpeMSa
WHCTPYKTaXka) MCKIIoYAIoT M3 aHanu3a, a 0CTaBLUMECs AOCTOBEPHbIE AaHHble 0OpabaTbIBatOT Tak, Kak ecrim Obl
OHU ObINM OAHUM HENPEPbIBHLIM HAOOPOM AaHHbIX. [JaHHasa npoueaypa Takke NPUMEHMMa K NAIaHMPOBAHUIO
3KCMEepUMEHTA, rae BTOPOCTENEHHbIE 3a4a4u B YCNOBUSAX OAHOTO SKCNEepUMEHTa pacnpeaeneHbl N0 HECKOMb-
KAM UCMbITaTeNbHbIM 3ae3gam. B 0a30BbiX 3ae3gax cpefHee OTKMOHEHWE BbIYMCAAIT ANA yqacTka Mexay
nepsbiM ykasatenem un 50 m nocne nocnegHero u3 18 ykasatenemn cMeHbl NOSIOCkl ABUXKEHUS.

Mony4yeHHble 3Ha4YeHns mdev AOMKHbI ObiTb BEIMUCHEHbI ANST KAXOOM0 y4acTHUKA M KaXKaoro 3Ha4Mmoro
YCIOBUS 3KCMNEPUMEHTA: HaNpuMep, AN 6a30BbIX YCITOBUIA 3KCMEPUMEHTA, B YCIOBUSAX BbINOMHEHUSA ABYX 3aJa4,
npuyeM AN KaXxaon BTOPOCTENEHHOW 3a4a4M B NPOLECCE OAHOI0 UCMbITAHWUSA OTAENbLHO, U ANSA 3TANOHHONW 3aaa4u.

3.7.3 MokasaTtenu pe3ynbTaTUBHOCTYU BbINOSIHEHUA BTOPOCTENEHHON 3aa4uum

lMockonbKy B NpOLECCe UCMbITAHMI Ha CMEHY MOS0Chl ABWXKEHUS YY4aCTHUKM MOTYT pacnpenensTb BHU-
MaHWe pasnnyHbIMKU cnocobam, A0mKHbI ObITb NOMYYeHbl MOKa3aTenm pe3ynsTaTuBHOCTM BbIMOSIHEHWS OCHOB-
HOW 3ajauu (aganTupoBaHHOE mdev), BpEMS BbINOSIHEHUS BTOPOCTENEHHOW 3a4a4yu, KONIMYECTBO BbIMOHEH-
HbIX BTOPOCTEMEHHbIX 3a4a4 U KONMYECTBO AOMYLUEHHbIX OWKMOOoK. JaHHble nokasaTenu pes3ynsTaTMuBHOCTU
BbIMOSIHEHNA BTOPOCTENEHHOW 3a4a4yu npueedeHbl B npunoxxeHun F, F.1.2, ux 3Ha4MMOoCTb 3aBUCUT OT BUAA
3agaum.

3.7.4 AHanu3 pa3nuuui B YCIOBUSAX BbINOSIHEHUA OABYX 3agay

AHanus npoBOAAT NyTEM CONOCTaBNEHNUs 3Ha4eHnn mdev. OH MOXET BKMOYATb CONOCTABEHUE Pe3ynb-
TaTUBHOCTU BbINOJNTHEHUA ABYX Pa3NMM4YHbIX CABOEHHbIX 3a4a4 nnn conocrtaBrneHne pe3ynbTatuBHOCTU BbINOII-
HeHMs CABOEHHON 3adaun ¢ 6a30BbiMK YCNOBUAMU. Pa3HOCTb 3HaveHulii mdev MOXeT ObiTb CTaTUCTUYECKM
npoaHanu3vpoBaHa [HanpumMmep, ¢ UCNoMbL3oBaHMeM aucnepcuoHHoro aHanusa (ANOVA), kputepua CTbiogeH-
Ta, kpuTepus dpugmaHa u T. 4., B 3aBUCMMOCTU OT TMNAa MnfaHa SKCnepuMeHTa u uccnegyemon sagauu]. Bee
CTaTUCTMYECKME napameTpbl, 3Ha4YMMble NPKU COMOCTABIEHWUM, AOSMKHbI OblTb 3aPUKCUpPOBaHLI (Hanpumep,
t-3HayeHusn, F-3HaueHns, p-3Ha4YeHna, Yncno creneHen csoboabl, 06beM BbIGOPKM 1 BbIOPOCHI). Ha anarpam-
Max AaHHbLIX PEKOMEHAYETCH UCNONb30BaTb MMAaHKU MOrPELUHOCTEN CO CTaHAapPTHbIMU OwmnbKkamu. [daHHbie
crneayet npoaHanM3nMpoBaTb Ha Hanuuue BbIGPOCOB, TaK KAK OHWM MOTYT NMOBMAMATL HA pacnpeaeneHne cpegHe-
ro OTKNoHeHunaA. Bce 06paboTkn BbIOPOCOB A0MKHbI ObITh 3aUKCUPOBAHBI.

HecmoTpst Ha TO 4TO B pesynsTate conoctaBneHms 3HavdeHnin mdeyv (Kak ykasbiBanochb BbllLE) onpeae-
naT o6LMIA NokasaTenb pasnuuuii BbINONHEHMSA ABYX 3a4a4, B OCHOBHOM TONbKO OAHOrO rnokasatens mdev
MOXET ObITb HeA4OoCTarto4vHO And aHanum3a pasnuqmﬁ BbINONMHEHUA ABYX BTOPOCTENEHHbIX 3aaa4y C OANHAKOBbI-
MU 3Ha4YeHuamMn mdev (CM. npunoxeHune F). Takke OTCYTCTBME CTAaTUCTUYECKU 3HAYUMOTO pasnuyunsa Mexay
3Ha4YeHMsAMM mdev He JO0KA3bIBAET, UTO STU 3a4a4M 3KBUBANEHTHbI. [ONONHWTENbHLIE NOKa3aTenu pesynb-
TaTUBHOCTU BbIMOSTHEHWSI OCHOBHOW M BTOPOCTENEHHON 3a4a4y pacCMOTPEHbl B NpunoxeHuu F u moryt ObiTb
UCMNOMb30BaHbl ANS NpegocTaBneHus donee nonHon nHdopMauuu. flaHHble nokasarenu Takke MOryT no3Bo-
NUTb ONpeaenuTb, OTPa3UTCH N CHKEHUE PE3yNbTaTUBHOCTW BbINOMIHEHMA OCHOBHON 3a4a4un B pesynsrare
neperpy>keHHOCTU pecypcamm Ha nokasarene mdev Unu oTpassaTcs N HEKOTOPbIE U3MEHEHUSA B pe3ynbTaTus-
HOCTM BbINOMHEHWUS ABYX 3a4a4 Ha nokasaTerne BbINONHEHWA BTOPOCTENEHHOW 3a4auu.

X(baKTI/HeCKoe,i

XaTamOHHoe,i

3.8 Banupauusna

Pesynbratbl nepeoHavanbHON Banuaauun npeactaBneHbl B npunoxeHun G. [aHHble npuBeaeHbl U3
uccnegoBaHusa NO COMOCTABIEHUIO Pe3yNbTaTUBHOCTU BbINOMHEHUS CABOEHHON 384a4M C BbINOSHEHWEM BOCb-
MM BTOPOCTEMNEHHbIX 3a4a4 PasfMYHON CTENEHM CIOXHOCTM KakK B MPOLECCe MOAENUPYEMbIX UCMbITAHUIA Ha
CMEHY MONoChbl ABWXKEHUSA, TaK U B pearbHbIX YCNOBMAX. Pe3ynbraTbl NOKa3sbliBalOT KOPPENAUMIO 3HAYEHUI
mdev, Nony4YeHHbIX B NPOLECCE MOAENUPYEMBIX UCMLITAHUIA, CO CTAHAAPTHLIM OTKIIOHEHUEM NPU ABUXEHUN
no AOopore B pearnbHbIX YCNOBUAX. Takke npeacTaBneHbl pesynbrarbl UCCNEeA0BaHNUIA, NPOBEAEHHBLIX NPU UC-
Nonb30BaHUN TpeHaxkepa. [ONOMHUTENbHbIE UCCNEA0BaHMA MO Banugauum cneayet NpoBOAUTL NO MEPE Ha-
KOMSIEHWUS OMbITa NPUMEHEHUSI UCTNBITAHWUIA HA CMEHY NOSOCHI ABUXKEHUA.
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lMpunoxeHnune A
(o6sa3aTrenbHoOE)

UHCTPYKTAX YY4ACTHUKOB

A.1 lo Hayana TPeHUPOBOYHbIX UCNILITAHUI Ha BLINMONHEHWE OCHOBHOWN 3afaun

lMnaH MHCTpyKTaxa y4acTHUKOB, NPEALLECTBYIOLMIA TPEHUPOBOYHBIM UCMBLITAHUAM Ha BbINOSTHEHWE OCHOBHON 3a-
nauum:

- MPUBETCTBUE YYACTHWUKOB W KpaTKoe UX MHPOPMUPOBAHMWE O LieNn, NPOAOIMKUTENBHOCTU U NpoLeaype UCTIbITaHWi,
BKIIKOMasA ynpaeBneHne TPaHCNOPTHLIM CPEACTBOM MO MOAENUPYEMOi Aopore, CMeHyY NONOCH ABUXKEHUS U BbINONHEHWE
pasnuyHbIX 3aga4 OHOBPEMEHHO;

- JoBefleHUe 10 CBeAEHUSA YHaCTHUKOB TOro, YTO LIENbI0 UCNBITAHUI SBNAETCA HE NPOBEpPKa HaBLIKOB Y4aCTHUKOB,
a onpejerneHune, HackonbKo BbINOTHEHWUE 3aAay Pa3fnUYHO CIOXXHOCTU BNUSAET Ha pe3ynsTaTUBHOCTL YNPaBneHUsa TpaHe-
NOpPTHLIM CPESCTBOM,

- OonucaHue TPEXNOSIOCHON MoAenupyeMoii Aopork, NpoAOIMKUTENBHOCTU KaXaoro 3aesga, B npouecce KOTOpOro
Y4acCTHUK AOMKEH YNPaBnATb TPAHCNOPTHBIM CPEACTBOM CO CKOPOCTLIO 60 KM/M B pamMKax CUCTEMbl OrpaHUYEHNSA CKOPO-
CTW W BBINOMHSTE NEPECTPOEHUE B COOTBETCTBUM C YKa3aTensAMN CMeHbl NOoNoCchl ABUKEHUS;

- OfnucaHue ykasaTenen cMeHbl NONOCH ABMXEHNS U 3HAYEHWUI CUMBONOB;

- WHPOPMUPOBaHME YHACTHUKOB O HEOOXOAUMOCTH MO BO3MOXHOCTM OCTaBaTbCA B LIEHTPE NOMOCH NpU ABUXEHUN
ro nNpsAMon;

- WHPOPMMpPOBaHME YHaCTHUKOB O HeOBXOAUMOCTU Ha4YWHATL CMEHY NONOCHI ABWXEHUA cpa3y NpW NOSBNEHUU Ha
yKasaTerie CMBOSOB, HO He paHblue;

- WHPOPMUPOBaHME YHaCTHUKOB O HEOOXOAMMOCTH BBINOMTHEHWUSA CMEHBI NONOCH ABWXEHUA BbICTPO U 3PPEKTUBHO
(nog adbcpekTMBHON CMeHOW Nonockl ABUXEHUA 06LIMHO NOApa3yMeBaloT 3aBeplUeHe NepecTPOeHNs 40 yKasaTens),

- obecneyeHune y4acTHMKaM BO3MOXHOCTY 3ajiaBaTb BONPOCH,

- NpegnoXeHWe y4acTHUKaM 3aHATb CBOE MECTO Nepes MOHUTOPOM TpeHaxepa (MakeTa Unu peanbHOro TpPaHCNopT-
HOro cpefcTBa) U OTperynMpoBaTh CuieHbe U pyneBoe Koneco B yaobHoe nonoxeHue; Npu HeobxoguMocTun (Hanpumep,
orpaHu4eHus NMoroXeHWs Tena u ocAraeMocTH), y4acTHUKa CriefyeT NonpocUTs NPUCTErHyTh peMeHb 6e3onacHocTy;

- NOBTOPEHUE UHCTPYKLMMW MO YNpPaBneHWto TPAHCTIOPTHBIM CPefCTBOM U MHCOPMUPOBAHME YHAaCTHUKOB, YTO B KOH-
Lie Tpeka Mogenupyemoe ucneitaHue Gyfet 3aBepLUEHo.

A.2 TpeHUpOBOUYHLIE UCNLITAHUA Ha BbiMONHEHUe OCHOBHOM 3az1aum

YYacTHUKN JOMKHbI NPOWTU TPEHUPOBOYHbIE UCMBITAHUS Ha BbINONIHEHWe OCHOBHOW 3afiayun 6e3 BbIMONHeHUs of-
HOWM MIN HECKONbKUX BTOPOCTENEHHLIX 3a4a4. B Ka4ecTBe OCHOBHOM 3afa4u cnefyet UCMonb3oBaTh 3afavy ynpaeneHus
TpaHCNopTHLIM CPeACTBOM. B KadecTBe kpUTepmsA MOXET ObITb UCNONbL30BaHO 3HadYeHWe mdev, cocTaBnsioLee B pamKax
ajanTupoBaHHoi mogenu meHee 0,7 M B 6a30BbIX ycnoBusix. [Mpu ucnonb3oBaHuu 6a3oBoi MOAENN KaXAblid y4acTHUK
JOMmKeH AO0CTUYb 3Ha4YeHuss mdev meHee 1,2 M. OfHOro TPEHUPOBOYHOIO UCNbITaHUSA (3 MUH.) 06bIMHO flocTaToqHO. Ecnu
KpUTEPUIA HEe BOCTUTHYT, TO TPEHUPOBKa A oMxHa ObITb NpogorKeHa Ao TeX Nop, NOoKa y4acTHUK He AOCTUTHET Tpebyemoro
3HaYEHUA KPUTEPUSA N He CTaHET ferko BLIMOMHATL 3ajady yrnpaBneHUsi TpaHCNOPTHLIM CPEACTBOM.

OKCnepuMeHTaTop AOMKEH MO3BOMUTL YYacTHUKaM MPUBLIKHYTb K peakuun CMOAENUPOBAHHOIO TPaHCMOPTHOro
cpeacTea nyTem npefgocTaBneHuss BO3MOXHOCTU cBOOOAHOroO nepece4eHusi Noroc ABUXEHUSI U UCNONb3YS MHOTOYUCTIEH-
Hble PYHKLMKU pyNeBoro Kosieca Nnpu CMeHe Nosiochl ABUXKEHUA.

B npouecce TpeHMPOBOYHBIX UCTIBITAHUIA Ha BHINMOIIHEHME OCHOBHOW 33fja4yn 3KCMepUMEHTATop AOMKEH NO Mepe
HeoBxoAMMOCTH NoaAepKMBaTb 06paTHYIO CBA3b C y4aCTHUKAMU C TEM, YTODOLI OHM:

- NpaBUNbHO yAepXUBanNu TpaHCNOPTHOE CPEACTBO B NMpejernax nonockl BO BpeMs ABUXEHUS MO NPAMOIA;

- Ha4YMHanu cMeHy Nonochl ABUXEHMUS, KaK TONMbKO Ha yKadaTerie BO3HWUKalT CUMBONLI, HO HE paHbLUe 3TOro;

- BbIMOMHANW CMEHY NONOCHI ABUXeHUs1 ObICTPO U 3pPEKTUBHO;

- OCTaBanUCb B LEHTPE NONOCHI MEXAY CMEHaMU MONoChl ABMXEHUS.

YYacTHUK AOMKEH BLINONHUTL MO KpalHelh Mepe ofuH Ga3oBblii 3ae3f 6e3 owmbok B npolecce cMeHbl NOMoch!
ABUWXKEHUA (TaKMX KaK HenpaBunbHbIA BLIGOP UK NPOMYyCK CMeHbI NONOCHl ABUWXKEHUSA) C TeM, YTo6bl yBeUTLCA B €ro co-
OTBETCTBUM TpeBOBaHUAM ANA y4acTusi B UCMbITaHUSX M oBecneunTtb xoTs Obl ofHO 6a3oBoe ycrnoBue 6e30wnGoMHOro
BbINONHEHUA ANA UCNONb30BaHUA B afanTUpoBaHHOW MOAENU.

A.3 TpeHMpoBOYHbLIE UCNBITAHUA Ha BbINONTHEHME BTOPOCTENEHHOM 3aa4mn

[o Hauana npoBefeHWUs UCNbITAHWHA B COOTBETCTBUM C 3.6.3 KaXAOMY Y4aCTHUKY HEOGXOAUMO OBBSICHUTL paboTy
CUCTEMBI U BTOPOCTENEHHbIE 3aaaqn uccriefoBaHus. B kayecTBe BTOpOCTENEHHONW 3aa4uu crieqyeT UCMonb3osaThb 40NoN-
HUTenNbHYLo 3aaavy. [lo KaXxaoro y4acTHUKa JorkHa ObiTh oBefieHa MHOopMaLms 0 KOTNIMYeCTBE BTOPOCTENEHHLIX 3agad
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W NnaHe aKkcnepumeHTa, BygeT nu oH cMeLaHHoro unu énoyHoro Tuna. HeobxogmMmo o6BLACHUTL YYaCTHUKY OCOBEHHOCTU
CMeLUaHHOro U GroYHOro TUMOB 3KCMEPUMEHTA. Y KaXAoro yyacTHUKa AOIDKHO ObiTb OT ABYX A0 MATUM TPEHUPOBOYHbLIX
ncnblTaHuii no Ka)Kp,OVI I/ICCJ'IeAyEMOﬁ BTOpOCTEI'IEHHoﬁ 3ajave. MoxeT 6bITb npoBegeHO MeHbLUuee KOJNMUYeCTBO TPEHN-
POBOYHbLIX UCMbLITAHUIA, €CriM Y4aCTHUK UMEET AO0CTaToOuHYI0 NOArOTOBKY Af1S1 BbINOMHEHUS 3afayn. [1o BTOpoCTENEHHbIM
3afa4am, 4Na KOTOpbIX He onpeAeneHa NPoAoMKUTENBHOCTL BhINONHEHWUS (HenpepbiBHBIE 33fja4u), TPEHUPOBKY criefyeT
BbINOMHATL He MeHee 30 c. TpeHUPOBOYHbIE UCMLITAHMA Ha BLIMNOITHEHUE BTOPOCTENEHHOW 3agayn HeobxoaMMo nNpoBo-
LAWTb B YCIOBWSAX BEINOMHEHUA O HOW 3agaqu. Ecrin y4acTHUKM He MOTyT YCMeLLHO BhINOMHUTL 3aAady XoTs 6bl B OfHOM U3
MATU TPEHUPOBOYHLIX UCMbITAHWIA, TO UHTEepdeiiCc N METOA NOATOTOBKN YY4aCTHUKOB JOMKHBI BbITh NepecMOTpeHbI.

Konun4ectBo TPeHNPOBOYHBIX UCMbITAHUIA AF1S1 KaXA0ro y4acTHUKa U 3afjauun JOrKHO 6bITb 3anucaHo. [aHHble, Ko-
TOpble AONXKeH CHUThIBaTb U BBOAUTL YHaCTHUK NPU BbINOSTHEHUN BTOpOCTerIeHHOVI 3ajjaym B npovecce TpeHNPOBOYHbLIX
UCnbITaHWiA, AOMXKHBI OTNUYATLCA OT JaHHbIX, UCNONb3YeMbIX MPU KOHTPOMNbHBIX UCTILITAHUAX, HO BbITb SKBMBANEHTHLI UM
Mo YPOBHIO CrOXHOCTU. Kaxkgas TpeHUpOoBOYHas 3afaya AoMmkHa ObiTk BbIMONHEHA C UCTONb30BAHUMEM YCTaHOBINEHHOIO
METOAa, a 3KCNepuMeHTaTop AOMKeH CTPEMUTLCA 0b6ecnednTb NpaBUIbLHOE BLIMOMHEHWE 3afa4u NoCpPeaCcTBOM UHCTPYK-
TUPOBaHWUA UMW OKasaHWSA MOMOLLW, €CNU Y YY4acTHUKa BO3HUKAIOT TPYAHOCTM C BLINOSIHEHUEM 3aauu.

Mpu HeoBxo[MMOCTU NPOBEAEHUS UHCTPYKTaKa Mo BbINOMHEHMWIO BTOPOCTENEHHbIX 33/ja4 BO BpeMsi UCMNbITaHMWIA Ha
BbINOMHEHWe ABYX 3afa4 MHCTPYKUMKU AOIKHbI ObITb MaKCUManbHO KOPOTKUMM U NakoHWMYHBIMW. [1pu aToM cnegyeT obe-
CneYnTh NOHUMaHWe 3TUX UHCTPYKLIMIA yYacTHUKaMK.

PekomeHayeTcs, YTOObI KaXblil y4acTHUK B NpoLiecce UCMbITaHWIA BLINONHWUN 3afady KanmbpoBKy, B fydlleM cny-
Yae ABa pasa (C 4BYMS pa3HbIMW YPOBHSMU CIOXHOCTH). 3afjadya kanubpoBKkM MOXET BbITb UCNoNb3oBaHa ANA ynpolle-
HWUA KOHTPONS KavecTBa B NabopaTopumn U CpaBHEHMUS pasnUyHbIX UCTIbITAHWNA, NPOBEAEHHbIX B pa3Hbix MecTax. pu uc-
NonbL30BaHUM ABYX YPOBHEN CIOXHOCTU 3afavya kanubpoBKM ycTaHaBNMBaET KPUTEPUIA HYBCTBUTENBHOCTU OTHOCUTENBHO
YCroBUI 3KcnepuMeHTa. Hanpumep, ecnu KpuTepuil He NO3BONSET pas3nuyaTh ABa YPOBHS 3agad kanubposku, KOTopble
3Ha4YMMO OTNMYanuCh B NpeabIAYLLMX UCNBITaHUAX, Npoueaypbl U pesynbraThl JaHHOro UcCrefoBaHUs AOMKHbI ObiTh ne-
pPeCMOTPEHbI.

A.4 TpeHMpOoBOYHbIe UCTILITAHUSI Ha BbiNONHeHUe ABYX 3aa4 (OCHOBHOI U BTOPOCTENEHHOI)

YYacTHUKN [OMKHbI NMPOWTU TPEHUPOBOYHLIE UCTIbITAHUA Ha BLINOMHEeHWe ABYX 3aaad. [aHHble, KoTopble LOMKeH
CUUTBIBATH UMW BBOAUTL Y4aCTHUK MPpU BLIMNOMHEHNN BTOPOCTENEHHON 3a/1a4it B NpoLIecce TakuxX UCTIBITaHUMA, JOMKHBI OT-
NUYaTLCS OT A@HHBIX, UCMOMb3YeMbIX B APYrMX UCMLITAHUSX (TPEHUPOBOYHBIX M KOHTPOSBHLIX), HO BbITh 3KBUBANEHTHLI UM
MO YPOBHIO CIIOXKHOCTH.

YYacTHUK AOMKeH ObiTb MHOPMMPOBaH O TOM, KakuM 06pasoM eMy ByfeT NPeAnoXeHO HadvaTk BbINOfIHEHUE BTO-
POCTeNeHHO 3agadn, Kak 3agava AoMkHa GbiTb Ha4aTa U Kak y4acTHUK OMKEH COOBWMUTL O 3aBEPLUEHUN BLINOMHEHUA
3agauu.

YyacTHUKa criefyeT NpouHGopMUpoBaTb 0 HeoGXOAUMOCTHU BLINONHEHWS 3agavu ynpasneHUs TPaHCNOPTHLIM
CPeLCTBOM M LOMOMHUTENBHOW 3a4a4n Mo Mepe BO3MOXHOCTU C OAMHAKOBBIM pacnpegeneHnemM BHUMaHUA 3TUM 3aga-
YyaM, 0 HeoBXOANMOCTMN BHIMOMHEHWUS CMEHbI MOMOCH ABUXEHNA BLICTPO U 3hhEKTUBHO, O HEOBXOAUMOCTU OCTaBaTLCS
B LieHTPpe Momockl MeXay CMeHaMmm Mosiochl ABMKEHUA, @ Takke BLINOMHATL AONOMHUTENBHYIO 3aaadvy B COOTBETCTBUN C
UHCTPYKLMAMM.

A.5 NIHCcTpyKTax nepen Hayanom nepeoro 6a3oBoro 3aesga

OKCNepUMeHTaTop AOIMKEH HANOMHUTL YYaCTHUKAM O HEOGXOAMMOCTH:

- NpaBUILHO YAEPXMBaATL TPaHCMOPTHOE CPEACTBO B Npeaenax nofiock! NpU ABWKEHUU MO NPSIMOI U 0CTaBaTLCS B
LEHTpe Nonockl MeXAy CMeHaMM Nonock! ABWKEHUS,

- Ha4YMHaTb CMEHY MOJIOChl ABMKEHUS, Kak TOMBKO Ha yKasaTesle BO3HWUKAKT CUMBOMLI, HO He paHblue,

- BLINOMHSATb CMeHY MOMockl ABWKEHUS! BLICTPO U 3 EKTUBHO.

A.6 NIHCTpyKTaX nepen Hayanom 3aesfia Ha BbiNONMHEeHUe ABYX 3aAay

3KcnepuMeHTaTop AOMKEH A0CTATOMHO MoApo6GHO OMUcaTb BTOPOCTENEHHLIE 3a4a4vl, KOTopble HeoGX0aUMO Bl
MOMHUTL B NpoLecce CreayloLero 3ae3fa Ha BbINofiHeHWe AByX 3aAad, U NPOMHCTPYKTUPOBaTL y4acTHUKA O Havane Bbl-
MOSHeHUs! BTOPOCTENEHHOMN 3afjauu cpasy Mocsfie OKOHYaHWsl UHCTpyKTaxa. Ecnu saBepleHne BLINOMHEHUS BTOpoCTe-
MEeHHO 3aa4mn He OYEBUOHO ANSA KCMepUMEHTaTOpa, YYaCTHUKA A0MKHEI BbITb NPOUHCTPYKTUPOBaHLI O HEOBX0AUMOCTH
YCTHOTO MH(POPMMPOBaHUS SKCTiepUMeHTaTopa 06 OKOHYaHMM BLINOMHEHUS 3aaadvn. Takke ydacTHUKaM AOMKHbI GbiTb
npefocTaBneHbl MHCTPYKLMKM No obLieit npoleaype ucnbiTaHuii (6NOYHOro MAKU CMeLaHHOro Tuna).

A.7 MHCTpyKTaX B npouecce 3ae3fia Ha BbiMofHeHUe ABYX 3agay

B npouecce 3ae3fa Ha BbINOMHEHUE BYX 3afa4 SKCEpPUMEHTATOP A0HKEH COOBLWUTL YHACTHUKY O Havane Bblnosi-
HeHWsI BTOPOCTENEHHO 3aia4ymn NOCPEACTBOM YCTHOMO UHCTPYKTUPOBAHUA, KOTOPOE AOMKHO GbiTb MaKCUMarbHO KpaTKUM
W MOHATHBLIM (HanpuMmep, «BBEAUTE Ha BalueM HaBMraLMOHHOM YCTPOWCTBE NYHKT HasHadYeHusA»). Kak TONbKO y4acTHUK
3aKOH4YMI1 BbINOMHEHWE BTOPOCTENEHHOMW 3aaa4qu, 3KCNEPUMEHTATOP AOMKEH OOBLACHUTL eMy CneaytoLyio 3agady, nocne
Yero y4acTHUK AOSMKEH Ha4aTb ee BbiNonHeHue. BaxHo, YToObl y4acTHUK BBINONHAN BTOPOCTENEHHbIE 3a4a4un B YCTaHOB-
neHHoit nocnegoBarensHocTU, HanpuMep ABC, a He ACB. lNMpu Heo6x04MMOCTHN yHaCcTHUKY AO0KHO GbiTb NpefocTaBneHo
PYKOBOACTBO MO BLIMNOSIHEHUIO BTOPOCTENEHHON 3ajauM.
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Mpunoxexue B
(cnpaBoyHoe)

MnaH 3kcnepuMeHTa

B.1 MHorokpatHble usmepeHus

CnepayeT NOHUMAaTbL, YTO HaBbLIKU YNpaBneHus TPaHCNOPTHLIM CPEACTBOM B LIENIOM, @ TakKe CMeHbI NONoCh! ABUXe-
HWUA Y Pa3NUYHbIX Y4aCTHUKOB MOTYT ObITb pa3nuyHbl. OTU pa3nuuna KOMNEHCUPYIOT NOCPEACTBOM NPOBEAEHUS SKCNEPU-
MeHTa ¢ NOBTOPEHUEM U3MEpPEHUN U NPUMEHEHNS MCNEPCUOHHOMO aHanu3a. B cooTBETCTBUM € NNaHOM 3KCepUMeHTa
KaXAblA YH4aCTHUK OCYLLECTBNSET CBOW COBCTBEHHBIA KOHTPOMb, YTO NOBLIWAET CTAaTUCTUHMECKYIO MOLLHOCTH MpOLEeAy-
pbl. [N AOCTUXEHUA MUHUMAanNbLHON CTaTUCTUYECKONW MOLLHOCTU B UCNBITAHUAX AOMKHE NPUHUMATL y4acTue He MeHee
16 yyacTtHukoB (cM. 3.2). Ecnin oxupatoTcs HesHaduTenbHble BO3AeWcTBUA, 06beM BLIOOPKN CriefyeT COOTBETCTBEHHO
yBenuuuthb [14]. B ka4ecTBe f0ONONHUTENBHOMO CPpeACTBa MOBLILLEHUS 3PMDEKTUBHOCTU UCNBITAHUIA pekoMeHaYyeTcs op-
MUPOBAaTL rPynny y4acTHUKOB Tak, YTOBLI OHa 6bina ofHOPOAHOI MO BO3pacTy UNu Apyrum geMorpaduieckuM dakropam.

B.2 3Ttan BbINONHEeHUA ABYX 3apay

Ha atane BbINONHEHUA ABYX 3aady B npoLecce UCMbITaHWIA BTOPOCTENEHHYIO 3afady, Hanpumep paboTty ¢ MHdop-
MaLMOHHO-yNpaBNsatowWein cuctemoid TpaHenoptHoro cpeactea (MYC TC), BBINONHAT 04HOBPEMEHHO C OCHOBHOI 3aja-
yell. BropocTeneHHan 3anaya MoxeT BbITb BrIoYHOro TMNa (04Ha M Ta Xe BTOPOCTENEHHas 3afada, KOTOpYH NOBTOPSIOT
B rnpoLecce oAHOro 3aesfia NpoAOoIMKUTENBHOCTLIO 3 MUH.) UMN CMEeLLAaHHOro TUNa (pasnuyYHble BTOPOCTENEHHbLIE 3ajiayun
BBIMOMHAT B NpoLecce ofgHoro 3aesfa). lMpu npoBegeHUM akcnepUuMeHTa CMELLAHHOMO TUMNa B Npouecce cGopa AaHHbIX
Kaxgas BTopocTeneHHas 3agaya AomnkHa 6biTk 0603HaveHa LudpoBbLIMU CUMBONAMW.

Ob6a Tna nnaHa akcnepuMeHTa (6rnoyYHoe U CMelLlaHHOE) MMELOT CBOU NpenMyLLecTBa M HegocTaTku. HegocTaTkom
nnara 6rnoYHoro TMna ABMASIETCA TO, YTO OH MOXET BhIMAAETh HEECTECTBEHHBIM MW UCKYCCTBEHHO-CO3[aHHbLIM (Hanpu-
Mep, MOCTOsTHHas CMeHa pajMoCTaHLMKU Unu perynsapHasi HacTpoika 3Byka paguonpuemMHuka). C fpyroit CTOpOHbI, Npu
npoBejeHUN sKCnepuMeHTa ©noyHoro Tuna AOCTaTO4HO Jierko UHCTPYKTUpOBaTh y4H4aCTHUKa, eMy Heo6XO,ElMMO NOMHUTb
BbINONHEHWe TONbKO OAHON BTOpOCTeneHHOW 3afavn. KpoMe Toro, B pesynsraTte 3KcrnepuMeHTa GrnovHoro Tuna moryr
6bITb JOCTATOYHO NErKo Nosly4eHbl CyBGLEKTUBHBIE OLEHKM.

Mpu NpoBedeHUN 3KCNEPUMEHTa CMELLAHHOro TUNa B NpoLecce UCMLITaHWIA YHaCTHUK AOMKEeH NOMHUTL BLINOMHE-
HWe Bcex BTOPOCTENeHHbIX 3agad. [o3ToMy UHCTPYKTaX U NOArOTOBKa YYacTHUKOB NpWU NPOBEAEHUN 3KCNepUMeHTa cMe-
LI&HHOrO TUNa 3HA4YUTENBHO CrIOXHEE, YeM MpU NPoBefEeHUU IKCnepuMeHTa BnovHoro Tuna. B To xe Bpemsi BbiNonHeHWe
pasnin4HbIX BTOPOCTENEHHbIX 3afay B NpoLiecce 0fHOro 3aesfa MOXeT BbirmsaaeTs 6onee ecTecTBEHHLIM. OfHaKO KpaliHe
BaXXHO AN1A aHann3a AaHHbIX, YTobbl NPogoMKUTENBEHOCTL BCero 3aesfa bbina 4ocTaToHMHON ANA BLINOMHEHUS BCEX BTOPO-
cTeneHHbIX 3afay. B peaynsraTe npocThie 3afaqu (Hanpumep, HacTpolika 3Byka) HeobxoaUMO BbINOMHSATE HAMHOTO Yalle,
YeM Boree crnoxHble 3afadvu (HanpuMmep, BBOA NYHKTa Ha3Ha4YeHNs).

B HeonybnukoBaHHOM WcCrefoBaHUW, NpoBeAeHHOM nabopatopueit DaimlerChrysler B 2005 rogy npu yyactuu
18 BoguTenei (13 MyxuuH, 5 XeHWwuH, Bo3pacT — oT 22 go 40 neT), NpuBeeHO cucTeMaTiyeckoe ConocTaBrieHne nna-
Ha BrnoYHoro TUNa ¢ NNaHoM CMELLUaHHOro TUNa B YacTy BbINOMHEHUS LUECTU BTOPOCTENEHHBIX 3agay. 3agayaMu Obinu:
pacnakoBka ByMaXHOro HOCOBOro nrnarka, MOUCK Mo KapTe B OymaxHoMm Buge, elle Gonee CrMoXHbIA NOUCK No KapTe B
ByMaxHOM BUAe, CMEHa KacceTbl, HacTpolika 3ByKa pafuonpueMHIUKa U BXOA B CUCTEMY HaBWraLuuu. AHanmus 3HadeHuil
cpefHero oTKNOHEHWS, NOMyYeHHbIX B pe3ynsraTe UCNbITaHUA Ha cCMeHY NoNockl ABUXEHUSA, Nokasan, YTo 3ajaqu 3Hauu-
TenbHO oTNUYanuck gpyr ot apyra [F(5,85) = 10,77, p < 0,001]. OgHako TN nnaHa sKcrepuMeHTa (6r1o4Hoe M cMellaH-
Hoe) He okasblBan cyllecTBeHHoro BnuaHuA [F(1,17) = 1,57, p = 0,23]. OcobeHHO BaXHO, YTO MexAy BTOPOCTENEHHEIMU
3aja4aMi M TUMOM NnaHa TakKe OTCYTCTBOBara cyllecTBeHHas Baumocsasb [F(5,85) = 1,16, p = 0,34]. Takum obpa3zom,
pe3yneTaThl BbIMOMHEHUS BTOPOCTENEHHLIX 3a4a4 He 3aBUCAT OT TUNa nnaHa akcnepumeHTa (6noyYHoro unu cMeLLaHHoro).
MpooMmKUTENBHOCTL BLIMOMTHEHUA 3a4a4u TakKe CyLeCcTBEeHHO He 3aBUCUT OT TUMa MfaHa akcnepuMeHTa [24,4 ¢ no
cpaBHeHuto ¢ 27,8 ¢, F(1,17) = 1,93, p = 0,183]. HebonbLuas pasHocTk, cocTaBuBLIas 3,4 ¢, BO3HWKIa B OCHOBHOM B pe-
3ynbTaTe BbIMONHEHUS ABYX 3afad, CBA3aHHLIX C MOUCKOM Mo KapTe B BymMaxKHOM BUAe. B npouecce aaHHoro nccnejona-
HUS OXuAaemble NpenmyLLecTBa U HegocTaTkm 06oux TUNOB NaHa akcnepumeHTa 6binn nogTeepxAeHbl. OfHaKo oLleHKa
Heo6xo,q|/|M0ro Konu4yectBa 3agad npu npoeegeHnn sKCnepuMeHTa cMeLlaHHoro Tuna okasanacb 40CTaToOMHO CNOXHOMN.

B.3 3tanoHHada 3agava

OTanoHHas 3afava npeAcTaBnseT coboi cTaHAapTU3MPOBaHHYIO BTOPOCTENEHHYO 3agady. STanoHHyH 3agady uc-
MONb3YIOT A5 ONpefeneHust CTENEHN OTBRNEYEHUS BOJUTENS, YTO NPUBOLUT K COOTBETCTBYIOLLEMY YPOBHIO Pe3yrbTaTue-
HOCTW BbIMOMHEHNS OCHOBHOW 3afavu. OTanoHHas 3agadva JomkHa ObiTb 0OAHO3HAYHOW MO CBOEW peakuuu W pesynsTa-
TUBHOCTU, U B COMETaHUN C OCHOBHOW 3ajjadell pes3ynsTaToM AOSHKHO CTaTb MOBEAEeHUe BOAWTENS, Ha OCHOBE KOTOPOro
YCTaHaBIIMBaIOT STANOHHEIA YPOBEHb CHUXEHWUS Pe3ynETaTUBHOCTY YNpaBNeHUst TPaHCNOPTHLIM CPEACTBOM. STaNnoHHY
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3agavy, UCMNONb3yeMYH AN CPABHEHUS Pa3/IMUHbIX MECT NPOBEAEHWS UCMbITaHWA UM UCMbITaHWA B LieSIoM, HasblBaloT
3afaveli kambpoBKu.

MpeanoxeH Uenblii paf 3Ta/IOHHbIX 3a4a4y, CBA3aHHbIX C YNpaB/ieHMeM aBToMo6uAeM: Hanpumep, HacTpoiika pa-
AVonprMeMmMHMKa, onucaHHasa B Aeknapauuy npuHumMnoB O6beauHeHNs aBTOMOOUIECTPOMTE bHBLIX KOMMNaHuin. OgHako 3T
3Ta/IOHHbIE 334a4y OHO3HAYHO He onpejesnieHbl U MOryT U3MEHATLCSA B 3aBMCUMOCTU OT YC/I0BUI BbINOHEHUSA. [pyrue
3a/a4n, He CBA3aHHbIe C ynpas/ieHNeM TPaHCNOPTHbIM CPeACcTBOM, OblM UCMNO/b30BaHbl, Hanpumep, B pamkax npoekra
ADAM [11] n [17], HO nX TaKKe CMOXHO OAHO3HAYHO onpeaennTb. Kak npasmio, 60/bWNMHCTBO 3TA/IOHHbIX 3a4a4, KOTopble
MOTYT NPUMEHATLCA NPU BbINOSIHEHWUM ABYX 3afady (Hanpumep, B UCMbITaHUAX Ha TPEHAXepe Un B peasibHbIX YCN0BUAX),
MOTYT 6bITb MCMNO/Ib30BaHbI U B UCMILITAHUAX HA CMEHY MOMO0ChI ABWKEHNS.

MpumeyaHne — [na onpefeneHns O4HON WM HECKObKUX 3a4ay KasImbpoBKM, KOTOpblE MOTYT ObITb UCNOSb-
30BaHbl B kKaYeCcTBe 3TaIOHHBIX 3adaY, npuMeHstoT ISCOTS 14198 [1].

B.4 AHanns gaHHbIX

BhbllleykasaHHOE CTPYKTYPHOE CXOACTBO UCMbITAHWIA Ha CMEHY MOJIOChI AABVXEHUS C KIIACCUYECKUM IKCNIEPUMEHTOM
Ha BpemMs peakuuu (BCn/biBalowwe 0603HaYeHNsA Ha yKa3aTensx B KauecTBe CTUMYy/a, a Py/ieBoO/i MaHeBp paccMaTpuBatoT
KakK peakuuto) No3BOMSET BbIMUCAUTL PSAL 3KBUBANEHTOB B OTHOLUEHWM BPEMEHM peakuuun: Hanpumep, BpeMsi Mexay no-
ABNeHNnemM 0603HaYEHNSA Ha ykasaTesie U HauyasloM MaHeBpa CMeHbl NOOChl ABMKeHWA. [okaszaTenb kavecTBa yaepxaHus
TPaHCNOPTHOrO CpeAcTBa B npefenax Nosochl ABWKEHUS MeXAY NepecTpoeHUsiMU MOXET 6biTb UCMONb30BaH No aHano-
MM B UCCNEeAOBaHUSIX NP MOAENMPOBAHUM yNpaBieHWs TPaHCNOPTHbIM cpeAcTBOM. Kpome TOro, kayecTBO MaHEBPOB
CMEHbI NOSI0ChI ABMXEHUSI MOXET ObITb OLLEHEHO B BUAE MOKasaTens, XxapakTepusyloLero cTeneHb 0TBIEYEHNS BOAUTENS
Ha BbINO/IHEHVE BTOPOCTEMEHHbLIX 3aay B MpoLecce UCMbITaHWi. Takke KONMYecTBO MPONYLLEHHbIX yKasaTenein MoxeT
ObITb UCMONBL30BAHO B KAYECTBE AONOSIHMTE/ILHOIO NoKasaTens BbINOIHEHWSA TPebOBaHMn BTOPOCTENEHHON 3ajauun.

UTobbl aHaNM3 faHHbIX 6blT NPOCTbIM C OAHOM CTOPOHBI, & C APYroii CTOPOHBbI, YTO6ObI Gblla BO3MOXHOCTb MpuMe-
HATb CNOXHbIV YPOBEHb yNpaBieHns TpaHCNOPTHLIM CPeACTBOM, pa3paboTaH eavHbIlii MokasaTesb, KOTOpbIli OXBaTbiBaeT
BCE 3TV CBOMCTBA: OTK/IOHeHMe (mdev) hakTUYecKon TpaekTopumn ABMXKEHUSA OT TpaeKTopun afanTMpoBaHHOW Wan 6aso-
BOI Mogenu. Ha pucyHke B.1 noka3aHo, kak pasnnyHble 0COGEHHOCTY MOBEAEHUSI BOAMTENA OTPAXAOTCA Ha nokasaTene
OTK/IOHEHUSA: N/IOXO€ BbIMOSIHEHWE B OTHOLUEHWUM 06O M3 3TUX 0COBEHHOCTEN ynpaBieHUsi TPaHCNOPTHLIM CPELACTBOM
NPUBOAUT K YBE/IMHEHUNIO MHAEKCA OTK/I0HeHWs. Bonee AeTanbHblii aHavM3 NpUBEAEH B NMPUIOXKeHUN F

PucyHok B.1 — OTKNOHeHWe OT afanTMpoBaHHO uan 6a30Boii Moaeni

MpumeyaHne — Ha pucyHke B.1 nokasaHo, kak 3anosgasas peakums (HaBepxy cfieBa), BbINO/IHEHWE MaHeB-
POB C MasIoil CKOPOCTbIO (HaBepxy cnpasa), NJ0Xoe yaepxaHue TPaHCNOPTHOrO cpeAcTBa B npejeniax nonochl ABWKEHUS
(BHM3yY cneBa) 1 NPONyCK ykasaTesnei (BHW3Y cnpasa) yBENMUYMBAKOT OTK/IOHEHME 3aDUKCUPOBAHHON TpaekTopun ABuXe-
HUSA (CUHSA NNHKSA) OT TPaeKkTopuM aaanTUpPOBaHHOW WK 6a3oBoi Mogenu (3eneHas NMHUs). HanpasneHvwe ABUWXEHUS —
cneBa Harnpaso.
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MpunoxeHue C
(cnpaBouHoe)

O6ocHoBaHMe MeTOAA uccnegoBaHUMn

C.1 Metoabl usmepeHuin Tpe6oBaHUii BTOpoCTENeHHOMN 3agaum

AHr, Peran u Xammep (2003) onpegenunu criegyrowjne HayyHsle METOALI U3MEPEHUA CTEMNEHN OTBIeYeHUs Bogu-
Tens:

- uccrnefoBaHus, MPOBOAUMBIE HA pearibHOWi Aopore UM UCMLITATENbLHOM TPEKE;

- UccrefoBaHus, NPOBOAUMBIE NPU UCMOMNB3OBaHNUU TPEHaxXepa,

- nccnefoBaHWA BBIMONHEHUS ABYX 3ajav;

- aHanus JaHHbIX MOHUTOPUHra B3rNsaa,;

- METOA BU3yaribHON OKKIO3WUY;

- 3afjava nepudepuitHoro oBHapyXeHus;

- U3MepeHue BpeMeHW BbINOMHEHWA CTaTUYHOR 3agaun.

Mexay aTUMKU METOAaMN UMERTCA CYLLECTBEHHbIE Pas3fyna No OTHOLLEHWUIO K OXWOaeMoMy KavecTBY sMnmpuye-
CKUX UccnefoBaHuii n pesynstataM. Kaxabld U3 sTUX METOAOB UMEET CBOU npeuMyllectBa U HegocTaTkn. OCHOBHEIMU
TpeboBaHWAMMU K MeTofaM U3MepeHUid ABNATCA 06BEKTUBHOCTb, AOCTOBEPHOCTL, YYBCTBUTENLHOCTL, BANIUAHOCTb, UH-
TPY3UBHOCTL U 3P PeKTUBHOCTb, MEXAY KOTOPBIMU CYLLECTBYET TECHAA B3aMMOCBSA3b, ONUCaHHAsA HUXE.

OBLEeKTUBHOCTL 03HaYaET, YTO HU SKCMIEPUMEHTATOP, HU YCIIOBUS SKCepUMeHTa (nabopaTopus, obopyaosaHue)
He OKa3blBaKT CUCTeMaTUYeCKOro BO3AENCTBAA Ha pe3ynsTaThl. HeaaBUCMO OT MecTa NPOBEASHUA UCTbITaHNIA AOIDKHbI
ObITb MONyYeHbl OANHAKOBbLIE Pe3ynsTaThl.

[ocToBepHOCTL 0O3HaYaEeT YCTORYUBOCTL UMU BOCMPOU3BOAUMOCTL PE3YNLTaToB U3MepeHuid. [locToBepHbIN MeTog,
obecneynBaeT TOMHOCTb Pe3ynsTaToB USMEPEHWUIA B Pa3fMYHLIX UCMBITAHWUAX, Pa3fnYHbIX COBOKYNHOCTAX U pasHbiX dop-
Mmax. [JoCTOBEPHOCTL OTpaXaeT TOYHOCTb UBMEPEHUIA (Kak TEXHUYECKYHO, TaK U npoLieccyarbHylo).

YyBCTBUTENBHOCTL TECHO CBSi3aHa C AOCTOBEPHOCTHIO. YYBCTBUTENBHOCTL O3HAYaeT CNOCOGHOCTb K AMCKPUMM-
Hauuu. KpoMe AOCTOBEPHOCTH, ANs obecnedeHns BbICOKOA YYBCTBUTENBHOCTA HEOBXOAUMO UCNONb30BaHNe MenKoMac-
WTabHOW LWKanel. Hanpumep, UCMbITaHWSA, B KOTOPbIX UCMOMb3YHOT TOMBKO OLIEHKN «XOPOLLOY», KCPefHEY», «MNIOX0» MeHee
YYBCTBUTESbHbI, YEM T€ e UCMNBITaHNns ¢ NnpuMeHeHnem 10-6annbHOM LWKankbl.

BanugHocTb 03Ha4aeT cnocobHoCTb MeToAa BLINOMNHATE TpebyeMmble naMepeHus. B agaHHom cnyyae metop Aon-
XKeH USMepUTb UMK OLEHUTL BRUSHWE BLIMOMHEHWA BTOPOCTENEHHON 3afja4un Ha pe3ynsraTMBHOCTL BOAUTENS U HUYEro
GonblUe. TeopeTUYeCKN STOT METOA AOIMKEH CMPOrHO3MPOBATL YBENUYEHUE BEPOATHOCTM aBapui Unu Apyrux CroXHbIX
CUTyaLmid Npu BbINOMNHEHWN BTOPOCTENEHHON 3afa4n. BannaHoCTb TECHO cBS3aHa C peannucTUYHOCTLIO cleHapus. Of-
Hako peanucTUYHbLIA CLEHapUuii He rapaHTUpYeT BbICOKYIO BanMAHOCTb. Takke BaXHO OTMETUTb, YTO U3MEPSIOT TONbKO
KoppekTHble napameTpsl (YKasaHHble B TpebosaHusax). Kpome Toro, BanuaHoCTb (B TEXHUYECKOM CMBICNE) MOXET ObiThb
NPOAEMOHCTPUPOBaHa TOMbKO B Cryvae noATBepPXAEHNSA JOCTOBEPHOCTM.

NHTPY3nBHOCTL MOXHO paccMaTpuBaTh Kak NoAKpUTEpWiA BanugHocTu. ECnu MeToa n3aMepeHuil Npu BINOSTHEHUM
BTOPOCTENEHHOW 3afa4u MOBMUAN Ha BbINONHEHWE BTOPOCTENEHHON 3a4a4vu UMK YCNOBUSA ynpaBrneHWs TPaHCNOPTHLIM
CpeAcTBOM ¢ ucnonesoBaHnem MYC TC, aTOT METOA HENb3sA Ha3BaTb UHTPY3UBHLIM, @ €ro BannaHOCTb MOXET ObiTb CUMNb-
HO CHUXeHa.

O heKTUBHOCTL 03HAYAET, YTO Ka4eCTBO PEe3yrbTaToB U YCUWA NO UX JOCTUXKEHNIO JomKHLI BbITh cbanaHcupoBa-
Hbl. MoxHO o6opyaoBaTk COTHU TPAHCNOPTHLIX CPEACTB AN BBINMOMHEHNS LIENEBOA BTOPOCTENEHHO 3aAa4n U CPaBHUTb
flaHHble 0 OPOXHO-TPaHCMNOPTHBLIX NPOUCLLECTBUAX MOCHe ABYX WNW TpeX MeT B KOHTPONUpyemon rpynne. BannaHocTs
STOro MeTofa ABMAETCA AOCTAaTOMHO BLICOKOW, HO U3AEPXKKM, NMPOLOMKUTENIbHOCTb U 6e30MacHOCTb ANs Y4acTHUKOB UC-
MbITaHUIA SBNAIOTCA HenpuemnembiMu. [pyroi KpailHOCTLIO ABNAETCA 3anonHeHWe BeJOMOCTW pesynsTaToB UCMbITaHUN
cunamu ofHoro cneuuanucTa. 3To HegopOoro Nogxos, HO BPSA S OH COOTBETCTBYET MEPEYUCIIEHHBIM KPUTEPUAM Kave-
cTBa (Hanpumep, 0OBLEKTUBHOCTH).

C.2 MpuUHLUUN UCNBITAaHUIA Ha CMEHY NONOChl ABUXEHUS

MeTog npoBefeHUA UCTbITaHW Ha CMeHY Nonockl ABUXKEHUS LOSIKEH COOTBETCTBOBATL Criefy oMM TpeboBaHusAM:
a) UMeTb BbICOKYH BanMgHOCTb,

b) oTpaxaTb MaHyasbHble, BU3yanbHble W KOTHUTUBHbLIE acneKTel YrpaBneHUs TPaHCNOPTHEIM CPEeACTBOM;

C) BKIItOYaTh BaXXHble 3/1@MEHTbI BLINONHEHUS 3aa4M ynpaBlieHUs TPaHCMOPTHLIM CpeiCTBOM:

- crefoBaHue No MapLUPyTy U MaHeBpUPOBaHUe,

- obHapyxeHune cobbITUs;

d) pacrnosHaBaTb BTOPOCTENEHHbIE 3aAa4u pasMyHOro ypoBHs TpeboBaHuid;

€) NpefoCTaBNATL KONUYECTBEHHbIE pe3ynkTaThl
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f) 6bITb BOCNPOU3BOAUMBEIM METOLOM U3MEPEHUI,
g) 6bITb NonesHbIM NpakTUYEeCcKN Ha BCEX aTanax paspaboTku NPoAYKUMM U B pearibHbIX TPaHCMOPTHBIX CPeACcTBax.

C.3 McnbiTaHuA Ha CMeHYy nonocbl ABUXEeHUA KaK coyeTaHue MogenupoBaHusa ynpaeneHus TpaHCNOPTHbIM
cpencTBOM U 3agaYvuu Ha peakuuio Npu 06Hapy)Keva| 30HAOBOIO CTUMyna

MenbitaHus Ha cMeHy nornockl ABWXEHUS pa3paboTaHsl Ana 06beAUHEHUS UCCNEeAOoBaHWA Ha OCHOBE MOAENUPO-
BaHWs ynpasrneHWs TpaHCMOPTHLIM CPEACTBOM U 3aAad Ha peakuuto npu obHapyxeHun 3oHgosoro ctumyna [17]. Obwue
napameTpel MOAENUMPOBAHUA YNpPaBneHUs TPaHCNOPTHLIM CPEACTBOM MOFYT BbITb CUMBHO NPUBINKEHBLI K pearnbHbIM yc-
nosusM. K ToMy e [OpOXHas cUTyauusi He NPeACTaBnseT ONacHOCTW AN YYaCTHUKOB WUCTIBITAHUIA, @ BeIMONHEHWE feit-
CTBUI (HanpuMep, TOPMOXEHUS TPAHCTNOPTHOrO CPefCTBa) MOXET KOHTPONMUPOBATL 3KCnepuMeHTaTop. OfHako Yem Bonee
peanucTUYHBbIiA cLUeHapwii Npu MogenupoBaHun yNpaeneHust TpaHCTNoPTHEIM CpefcTBOM, TeM Bonee CroXHBIM U HEO[HO-
3Ha4yHbIM MOXET OblTb aHanus AaHHbIX U ero uHTepnpeTauua. OBLIYHO B NpoLecce MOLeNMpoBaHUS YNpaBneHus TpaHe-
NMOPTHBLIM CPEACTBOM U3MEPSAIOT NMoKasaTenu NpPoAObHOMO 1 MONEpPeYHOro ynpaBeHns (Hapsay ¢ ApYrMK), U USMeHeHne
OfJHOrO nokasaTens crneayeT UHTEePnpeTUpoBaTb C YY4ETOM ApYroro nokasarens. Hanpumep, USMeHeHUe HanpaBneHus
OBWXEHUS criefyeT UHTEPNpPeTMpOoBaTh No-pasHoOMY AN BOAWTENS, KOTOPbLIA CHUXAeT CKOpocTb, ecnu TpebyeTtcs npu-
MeHuTs MYC TC, 1 AnA y4acTHUKa UCNBITaHWIA, KOTOPLIA NPeAnoYnTaeT AepKaTb CKOPOCTb NOCTOAHHOK. PeanncTudHble
CLiEHapMM UMELOT HEKOTOPbIE OrpaHNYeHns. B YacTHOCTU, HeoxugaHHble cobbITUS (HanpuMep, HEOXWAAHHO NOSABUBLUKIA-
CA NneLuexos Ha Aopore) MOXHO UCMONb3oBaTk TOMBKO HECKOMNBKO pas, NOCKOMBKY B NPOTUBHOM Cllydae OHW He CUMBHO Mo-
BIUSIIOT Ha BogMTens. MoaToMy JOCTaTOMHO CIOXHO cobpaTh COOTBETCTBYIOLME AaHHbIE AN o6ecneYveHns Hagnexalyero
1 NOMHOLEHHOro CTaTUCTUYECKOro aHanuaa.

3agava nepudpepuitoro obHapyxeHWs npeacTaBnseT coboil OAMH U3 NPUMEpPOB Tak HasbiBaeMoW 3ajaun Ha pe-
akuuio npu oGHapy>XeHnn 30HL0BOro CTUMyna. B Takux 3agadyax npocToi cTUMyn (HanpuMmep, 3BYK UMW Manbiil CBET) BO3-
HUKaeT HeOJHOKPaTHO, 1 OOBIMHO Y4YaCTHUK UCMBITAHWIA AOMKEH OTpearnpoBaTh Ha Hero MPOCTLIM HaXaTUeM KHOMKKU Kak
MOXHO ckopee. BpeMs peakyuu Ha 30HLOBLIA CTUMYI M3MEPSIOT B NPOLEcce BbINONHEHUS y4acTHUKOM 3agadn MYC TC.
OB6bIuHO 3TO NpefcTaBnseT coboi NapagurMy BeIMOMTHEHUS ABYX 3aaad (CM. Hke). MpegnonaraeTcs, YTo BpeMSA peakumn
B 3TOI Napagurme otpaxaeT cBOBOAHbBIE KOTHUTUBHbLIE BO3SMOXHOCTM, U BPEMS peakunumn Ha 30HA0BLIN CTUMYN NpeacTaB-
nseT coboit MHAEKC KOTHUTUBHOW CMOXHOCTU 3aad, BbINOSIHEHHLIX 0gHOBpeMeHHo [16]. Koraa napagurmy peakyuu Ha
30HAOBbIV CTUMYI UCMONb3YIOT B UCCIEA0BAHUAX MO M3y4eHUto TpeboBaHWil BTOPOCTENEHHOW 3aja4n B TPAHCNOPTHOM
CpeAcTBe, ee NHOTAa NPUMEHSIOT NPU BLINONHEHUU TPONHOW 3aa4K, cocToAwen U3 (1) ynpaBneHna TpaHCNOPTHLIM cpea-
CTBOM (peanbHoro unu mogenvpyemoro), (2) saga4m MYC TC u (3) 3agaqm Ha peakuuto npu o6HapyXeHUN 30HZ0BOrO CTU-
myna. MNpenmylyecTBamn napagurMel peakuun Ha 30HAO0BbIA CTUMYN ABNAIOTCA 3PP EKTUBHOE yNpaBneHUe sKCnepuMeH-
TOM (N0 KpaiiHell Mepe, ANA METOAa BbINONHEHUS ABYX 3afa4), 6onbLuoe KoNMYecTBO OTBETOB MOXHO MOMNYYUTh B TE4EHUE
orpaHu4YeHHoro BpeMeHu, U BCNeAcTBUE 3TOro BbiCOKas JOCTOBEPHOCTb, XapaKTepHas A 3KCNepUMEHTOB Ha BpeMs pe-
akuuu. HepocTtaTkoM MeTofa BbINOMHEHUS ABYX 3afay C MU3BMepEeHMEM BPEMEHU peaKLUn Ha 30HA0BLIN CTUMYI SBMAETCA
[L0BOSbHO HU3KasA peanucTUYHOCTb. BMecTo ynpaBneHunsi TpaHCNopTHLIM CPEACTBOM YYaCTHUKU HUYETO He eNnatoT Mexay
LBYMS CTUMYNaMU, a 3TO BMOMHE MOXET NPUBECTM K Pas3fyHbIM CTpaTersiM B OTHOLLEHWM pacnpeferneHnsi BHMMaHus no
CpaBHEHUIO CO cLieHapueM ynpaseHWa TpaHCMopTHLEIM cpeicTBOM. MeToz, TpOHOW 3afadun (KOTOpLIiA BKNoyaeT B ceba
peanbHOe UKW MOAenupyeMoe ynpaBneHne TpaHCNOPTHLEIM CPEACTBOM) MOXET ObiTb NOCTaBIEH NOJ COMHEHUE C TOMKW
3pEHNA WHTPY3UBHOCTU, MOCKONbLKY TPOWHasA 3afaya (o6HapyXeHWe 30HAO0BOro CTUMyNa W pearMpoBaHUe Ha Hero) He
ABMAETCA HW YacTbio 3afa4n ynpaBneHus TpaHCNopTHEIM CPEfiCTBOM B pearbHbIX YCNOBUSIX, HU YacTbio 3ajaqdu MYC TC.

McnbiTaHus Ha cMeHy Nonockl ABUXEHUS UMEIOT NPU3HaKU Kak MeTofia Mo enmpyemMoro ynpasrneHUsa TpaHcnopT-
HbIM CPeCTBOM, TaK U NapagurMbl peakyum Ha 30HAOBLIW CTUMYN. McnbiTaHnsl Ha CMeHY Nonockl ABMXEHNS MOXHO pac-
cMaTpuBaTh Kak npocToe mMoaenupyemoe ynpasrieHne TpaHCNOpTHLIM CPEACTBOM C OBHapyXeHWeM CTUMYNoB (BCnnbl-
BaloLLMe yKasaTenum) n peakuuei Ha HUX (MHMLUMUpOBaHWe MaHeBpa CMEHbI MOMOChH! ABUXEHUST), 3aNIOXKEHHBIMU B 3agaqy
ynpasneHusa TpaHCnopTHLIM cpeacTBOM. C APYroil TOYKM 3peHUs], UCMbITAHUA Ha CMEHY Monockl ABMWKEHUA MOXHO pac-
cMaTpuBaTh Kak napagurMy peakuun Ha CTUMYMbl ¢ KOMIITEKCOM CTUMYNOB (yKasaTemnei co cTperikamu), KOMNNeKcom
OTBETOB (pyneBoro MaHespa) W 3afavy yaepKaHWs TPaHCMNOPTHOMO CpeAcTBa B Npefenax Mnorockl ABUXEHUA Mexay
LByMA rnocrnefoBaTenbHbIMU NEPECTPOSHUAMU. B 3TOM criyyae UCKITIOYEHO BO3MOXHOE HEJONOHUMAHUE, YTO UCTbITAHUA
Ha CMeHy Morockl ABUXEHUA NpeanonaraloT NpMMEHeHWe peanucTU4HOro MofenuMpyemMoro ynpasneHUs TpaHCNOpTHLIM
CPEACTBOM, KOTOpOE He ABnaeTcs 06a3aTenbHLIM TpeGoBaHmeM.

UTtobbl M3bexaTb 3aBMCUMOCTU MeXAY NnoKasaTensiMu MonepeyHoro U NPoAoSIbHOMO YNpaBrieHUst TPaHCNOPTHBIM
CPEACTBOM, MocnefHWiA 6N NONHOCTLIO UCKIIOYEH. B CBA3N C 3TUM CKOPOCTb perynupyetcs ¢ UCMonb3oBaHWeM Npo-
rpaMMHoro obecneveHus U coctaensaeT He Gonee 60 km/u.

C.4 OcHOBHasi U BTOpOCTeNeHHan 3aa4vu UCNbITaHUI Ha CMEHY NONochl ABUXEHUSA

OcHoBHoOI1 3afa4eil UcnbITaHNA Ha CMeHY NONoChl ABUXEHUSA ABNSAETCA Mofenupyemas 3ajjaqa ynpasneHus TpaHc-
MOPTHLIM CPEACTBOM, KOTOpas oTpaxaeT Habop BM3yarbHbIX, KOTHUTUBHBLIX U MOTOPHLIX TpeboBaHWI yNpaBneHWs TpaHe-
nopTHbIM cpeacTBoM. OcHOBHaA 3afada TpebyeT onpefeneHHOro BHUMaHus AN ee Hagnexallero BuinonHexnus. Cpea-
HWit NHTepBan MexAy ABYMS CMeHaMW NONOChl ABWKEHWS, paBHbIl 9 C, Obin BbIGpaH Ha OCHOBE MUNOTHLIX UCMBITAHUNA,
NpoBOAUMbIX NpU pazpaboTke UCNbITaHNIA HA CMEHY NONOCHl ABWXeHUS. Bonee AnuTenbHbIE MHTepBanbl MOrYT NPUBECTU
K HexenaTenbHOMY psgy CrydYaes, Korja KOpoTKue BTOPOCTENEHHbIE 3aAa4u MOryT ObiTb MONMHOCTLIO BLINOMIHEHBI MEXAY
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ABYMSI CMeHaMM nonockl ABuxeHus. C Apyroi CTOpPOHbI, 6onee KOpOTKUE UHTepBarbl MOryT CUMBHO YCIOXHUTL BbINONHE-
HWe OCHOBHOI 3ajaun. BeinonHeHne BTOPOCTENEHHOI 3aia4n O4HOBPEMEHHO C OCHOBHOI 3aZjaveil NpuBeAET K oTBNeYe-
HWIO BHUMAHWUS BOQUTENS OT OCHOBHOW 3afaqn Ha BTOPOCTENEHHyIo 3agady. B pesynbsraTte pe3ynsraTUBHOCTL BbINOAHEHUA
OCHOBHO 3a1a4i MOXET U3MEHUTLCA U CHU3UTBLCA. B 3TOM crniyyae usmeHeHue pe3yrnsTaTUBHOCTM BbINONIHEHUS! OCHOBHOW
3aa41 MOXHO U3MEpPUTb.

BropocTeneHHbIMU 3aga4amu (B OTAMYUE OT BCMOMOraTerbHbIX 3aad, UCNorb3yeMblX Arsi OLEHKN AOMNOSTHUTENb-
HbIX BO3MOXHOCTEW y4acTHUKa B ONpeAeneHHoN cuTyauum nyteM uamMepeHuns pesynstaTuBHOCTH BbIMONTHEHUS BCTIOMora-
TEeNbLHOW 3aja4n) ABMAIOTCH 3afadu, BbINONHAEMbIE O4HOBPEMEHHO C OCHOBHOW 3ajavyeil. B cooTBETCTBUM C HACTOALMUM
CTaHZapToOM MNpw ornpefeneHn BTOPOCTENEHHOW 3afia4mn He CyLLECTBYET HUKAKMX OrpaHUYEHNiA Mpu yCIroBMK, YTO OHa Co-
BMeCTUMa C NpoLeaypoil CMeHbI NONOCH ABWKEHMS (Hanpumep, obpaTHas cBA3b pyrieBoro ynpasrieHUs, KoTopasi MOXET
3aBUCETb OT yrfla NoBOpPOTa PYreBOro koneca). SKCnepMMeHTaTop AOMKeH BbIGpaTk BTOPOCTENEHHbIE 3afiayu, KoTopble
NpeACTOUT UCCrefoBaTh, Y ONPeAenuThb, Kak 3TW 3aadun JOIKHbI ObiTb MPUMeHeHbI. [puMepamMn BTOpOCTENEHHbIX 3aga4
ABNAOTCS:

- 3ajja4u B TPaHCMOPTHOM cpeAacTBe (Hanpumep, BbIGOp paguMocTaHLMKU, HacTpolika aBTOMOBUNBLHOIo paguonpu-
€MHWKa Ha onpefeneHHyo YacToTy, MU3MeHeHWe HacTpoeK 3ByKa, CMeHa komnakT-gucka B CD-npourpuiBatene, ycTaHoBKa
HOBOrO MyHKTa Ha3Ha4YeHWsi B HaBUraLlMOHHON cucTeMe, U3sMeHeHWe Maclutaba kapTbl HaBUrauuu);

- noarpynnsl 3agaq B TPAHCNOPTHOM CpeAcTBe (HanpuMep, HaBUrayms ¢ NOMOLLbI0 CUCTEMBI MEHIO OT OHOTO NpU-
FNIOXEHMWA K A pyroMy, UCMonb3oBaHMe nporpamMmel NpoBepku opdorpadum);

- WCKycCTBEHHble 3afaqu, pazpaboTaHHble ANA Lenei nccrnefoBaHus (HanpuMep, 3afayn Bu3yansHoro noucka ans
obecneyveHns onpefeneHHOro YpoBHS 3pUTENBHON Harpysku UNu MaTeMaTmyeckue 3ajaduu AN BbldbiBaHUS KOTHUTUBHOWM
Harpysku), u

- Apyrue Bugbl JeACTBUIA (HanpuMmep, NpUeM MULLM, ynoTpebneHne HanuTKOB, NMOUCK AEHEr, YTeHue ByMakHbIX
KapT).

MpUMeHeHWe 3TUX 3afayv 3aBUCUT OT Lienu uccrefoBaHuii. HanprMep, 4Tobbl Ha4aTb BIMOMHEHWE 3a3f@4u Mo Ha-
CTPONKe paguonpuemMHuKa B YCrOBUAX MHTErPUPOBAHHOW CUCTEMBI, BO3SMOXHO, NOTpebyeTcs HayaTb CO CTaHAapTHOMW Ha-
CTPOMKM, MpU KOTOPON AOmKHa ObiTb BbiOpaHa yHKUMUA TenedoHa. B aTom cnydyae BbINOMHEHWE 3afja4yn HayuHaloT C
U3MeHeHUs ayanocuctemsl. B gpyrom crniydae BbINOHEHME 3aja4M MOXHO Ha4aThb C yXe MOAKMHYEHHON pauoCUCTEMBI.

BaxHo, 4To6bl BLIGOP U NPUMEHEHUE 3NEeMEHTOB 3ajadu COOTBETCTBOBArM BbICOKUM 3KCNEPUMEHTasbHbIM CTaH-
LapTam uccrnefoBaHuil B 06nacTu YenoBedeckoro akropa. 370 BKIIOYaET, Hanpumep, cbanaHCcMpoBaHHYIO CIOXHOCTb
anemeHToB, cbanaHcUpoBaHHOE KOMMYECTBO BBOAUMbLIX AEACTBUIA, cryyaiHoe unu cbanaHcMpoBaHHOe pacrpefeneHue
Y4aCTHWKOB MCMBITAHWIA MO rpynnam AMs WCCNefoBaHUs 3KcneprMeHTanbHbIX paktopoB. Takke Heobxoaumo, YToObl
y4YacTHUKaM UCMbITaHWIA NPefoCTaBNsANU MakcUManbHO KOPOTKUE U OAHO3HaYHblE UHCTPYKUMN. OcobeHHO 3TO KacaeTca
Tex cryyaes, Korga SKCnepuMeHTaTop AOSKEeH NMOBTOPHO MPOUHCTPYKTMPOBaTL YH4aCTHUKOB Ha 3Tane BbINONHEHUS ABYyX
3ajad (HarnpuMep, NpeAoCTaBUTb Ha3BaHUS paguocTaHLMi, KoTopble AOMmMKHbBI ObITh YCTAHOBNEHbI Y4acTHUKaMMN UCNbITa-
HUIA).
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Mpunoxexue D
(cnpaBouHoe)

Anantaumsa npPu UCNoNbL30BaHUU PearnbHOro TPaHCNOPTHOro CpeAcTBa

D.1 O6wue nonoxeHusa

UcnbiTaHus Ha cMeHy Nonockl ABWKEHUS MOTYT GbiTb BLINOMHEHB! C UCMONB30BAHUEM peansHOr0 TPaHCOPTHOro
cpeactea. [pu HeOGXOAUMOCTU MOXHO 3aMEHWUTbL PYNeBOe KOIeco TPaHCMOPTHOMO CPeAcTBa KOMMLIOTEPHLIM PYIIEBLIM
koriecoM. OfiHaKO PEKOMEHAYETCA UCMONb3oBaTh CTaHAapTHOE PYNeBOe KOMeco, MOCKOSbKY STO MO3BOMSET UCMONb30-
BaTb ANeMEeHTbI yNpaBneHUs Ha pyneBoM Konece U BOMNU3U Hero, a Takke BCe APYre CUCTEMbI TPAHCTIOPTHOTO CPeACTBa.
Ycunue, npuknagbiBaeMoe K pyneBoMy Korecy, AOMMKHO 6biTb A0BeeHO A0 NPUEeMSIEMOro YPOBHS. OTO MOXET BbiThb f[o-
CTUTHYTO NPUMEHEHUEM CUCTEM PYNEBOTO YNPaBMNEHUS C MMAPaBINYECKUM UMW 3NEKTPOrMAPaBIUMECKUM YCUITUTENEM UITN
CUSOBLIM NPUBOZAOM. ECIM HY OAHO U3 STUX peLUeHuii He NPUMEHUMO, CrieAYeT NPUNOXUTL BCe YCUMUA AN obneryeHus
pyneBoro ynpaslieHus.. B 3TOM cnyuyae Bce 3rieMeHTbI, KOTopble He TpebyrTea ans npeobGpa3oBaHusi BpallarensHoro
ABWKEHWs pyrieBoro Koneca B NocTynarenbHoe ABWKEeHUE PyreBbIX TAr, AOIMKHbI GbiTh OTKITHOYEHbI.

D.2 NMpoueaypa agantauum

B HacTosLeM NpunoXeHnn NpuBefeH OAMH U3 BO3MOXHBIX CMocoboB aganTayuu pearnbHOro TpaHCMOPTHOIO Cpef-
cTBa ANs UCNOMb30BaHWUA B Ka4eCTBE TPEHaxXepa Npu NPpoOBEAEHUN UCTIbITAHUIA HA CMEHY NOoNockl ABWKeHUsA. MoryT 6bITb
“cnonb3oBaHbl Takxke Apyrie cnocobbl agantayuu.

MoBOPOT pyneBoro koneca TPaHCNOPTHOMO cpeAcTBa crefyeT HacTpouUTb TakuM o6pasoM, YTOOLI BOCTIPOM3BECTH
MOBOPOT KOMMBIOTEPHOMO PYNEeBOro Koneca B OTHOLLUEHWW MOBOPOTa pyrieBoro Koneca K BbIMUCNIEHHOMY paguycy noBopo-
Ta. (MpeanonaratoT, YTO MakcUMarbHbIA MOBOPOT PYNEBOro Koneca coctaenaet npubnuantensHo + 120°.)

D.3 Npoueaypa aganTauum B cnyyae NpMMeHeHUs yCUNUTeNs Ans obneryeHusi pyneBoro ynpaerneHus

MepefHWe Koneca UCMbITLIBAEMOrO TPAHCMOPTHOMO CPEACTBa CleAYET PasMeCcTUTh Ha BPaLLArLWMXCs MlacTMHax
ANA yMeHbLUEeHUA TpeHUA O 3eMIHo.

[BMXEHWE OZHOro MepeaHero Koreca AOMKHO BbiTh MPeobpas’oBaHO B ANEKTPUHECKUI CUrHaM, COBMECTUMBINA C
nporpaMMHbIM oBecrnedeHneM UCMbITaHWiA, CHUMaeMelil Mo ¢ ABWKEHNA OAHON W3 BpaLaloWMXCs NNacTuH Nuéo Ha-
NpAMYIo ¢ NepedHero Koneca (Hanpumep, Yepes LBUXeHWe pyreBbIX TAr).

D.4 Mpoueaypa agantTauuu 6e3 NpuMeHeHNs1 BCnoMoraTenbHbIX YCTPOWCTB pyneBoro ynpasneHus

TpaHcrnopTHoe CPeAcTBO crefyeT NPUNOAHATL, NO KpaiHelh Mepe ero nepeaHne koneca [OMKHbLI ObiTb HEMHOMO
OTOpBaHbI OT 3eMJSIu, Nocne 3TOro cregyeT CHATL 06a nepegHNX Koreca.

LLlapoBble WapHUpbl pyfneBbIX TAr criefyeT oTCOeAUHUTE OT MOBOPOTHBIX KyNakoB ¢ 06enx CTOPOH TPaHCNOPTHOroO
cpepcTBa.

OpfHy U3 pyneBbIX TAr CeAyeT NOLKIIOMUTE K YCTPOMCTBY, KOTOPOE NepeaaeT MexaHu4eckoe ABUXKEHUE pyneBoi
TAMM NpKU NOBOPOTE PYNEBOro Koreca B SMIEKTPUYECKUA CUrHan, COBMECTUMBIN C NporpamMMHbIM obecnedeHnem mcnbl-
TaHWA.
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MpunoxeHne E
(o6a3aTenbHOE)

Bblunc/ieHNne NapamMeTpoB MCMbITAHWI Ha CMeHY MOOChl ABUXEHUS
B C/lyyae NpUMeHEeHUsi TpaekTopun, afanTUpoBaHHOM K yUacTHUKY

E.1 O6wmne nonoxeHus

B HacTosilleM MPUMOXEHUU NpUBEeAEH MEeTO BblUMCNEHUS 3TASIOHHON TpaekTopuu (KPUBOIM), afanTUpOBaHHON K
y4YacTHUKY, B YC/OBMAX 6a30BOro 3aes3fa, Korga yyacTHUK yrnpasisieT TPaHCMOPTHbIM CPeACTBOM HA MPOTSXEHUW BCETO
Tpeka 6e3 BbINOMIHEHUS BTOPOCTENEHHbIX 3a4a4. AfanTalunio 0CyLWecTBASOT NYTEM BbIUMCNEHUS A5 KAXA0r0 yYacTHUKA
WHAMBUAYANbHBIX NapamMeTpPoB Hauyasa CMeHbl MNOMOChl ABMXKEHUS, A/IMHbI ydacTKka CMeHbl MosIoChl ABUXEHUS U nonepey-
HOTO MOJIOXKEHNSA Ha KaXAol nosioce ABMXEHUS B BUAE afanTUPOBaHHOIO NMOSIOXeHWA X Ha mosioce ABWXeHWUa 1, agantu-
POBaHHOrO MOMIOXEHMsT X Ha nosioce ABUXEHUs 2, aaanTUPOBAHHOIO NOMOXKEHUS X Ha Nosoce ABUXeHUs 3.

7 — Hayano CMeHbI NOMIOChI ABUXEHNS; 2 — MOJMIOXEHNE yKasaTeNs CMeHbl Mo/oChl ABMKEHUS;
3 — cpefHee paccTosiHue; 4 — afanTMpoOBaHHOE MOJIoXeHWe X Ha Mosioce ABWXEHNUS 2; 5 — aganTupoBaHHoe MnosioxeHne X
Ha nosnoce ABWXeHUs 3; 6 — A/IMHA yyacTKa CMEHbI NOJIOChI ABUXEHNS

PucyHok E1 — MapameTpbl 4715 BblYUCAEHUA afanTUPOBaHHON TpaekTopumn (KpuBoit)

Mpu NpMMeHeHUN 6a30BOI MOAENN UCNO/L3YIOT TE Xe ABa napameTpa TpaekTopuu, YTo U B afanTUpoOBaHHON Mofe-
N (Hayano CMeHbl NoSIoChl ABWXEHUSA W [/IMHA y4acTKa CMEeHbl NO0Ckl ABMXEHMS), HO KPOME TOr0, eLle NMPOMeXyToUHYHo
nepeMeHHyI0: CpefiHee paccTosiHnue, KOTOPOe COOTBETCTBYET PACCTOSIHUIO MEXAY NOSIOXEHUEM yKa3aTesisi CMEHbl MOM0ChI
[ABWKEHNS U cepeaunHOoli yyacTka CMeHbl NOJSIOChI ABUXEHUS.

3aTem nosyvaloT aganTUpoBaHHYO KPMBYIO MyTeM [ABYX BbIYMCEHWIA, cHauyana BbIUMCNAIOT cpefHee paccTosHue, a
3aTem AJIMHY yyacTka CMeHbl NOMOChl ABUXEHUS.

E.2 CpegHee paccTosiHue

BbluMcneHne cpegHero paccTosiHia BbINOJHAT B 4Ba 3Tana. Ha nepBom 3Tane BblUUCAAT aAanTUpPOBaHHY Kpu-
BYl0 6bICTPOI CMEHbI MOMOCHI ABMXEHNS. Ha BTOpOM 3Tane CONOCTaBASOT 3Ty KPMBYIO C AaHHbIMU 6A30BOr0 3ae3aa, Bbl-
MOMIHEHHOTO YY4aCTHUKOM, A1 ONpefeneHunst CpefHero paccTosHUS.

7— Havano cMmeHbl nonockl ABumxeHus: Px2 = LCXO0, = LCYA,
2 — KOHeL, cMeHbl nonockl ABmkeHns: PX2 =/ CXa, P» = LCY1+ e 3 — fgnvHa yyacTka CMeHbl NO/oChl ABMKEHUS

PucyHok E.2 — OnpepgeneHne KpyBOi GbICTPOM CMeHbl NOIOCHI ABUXEHUS
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E.2.1 KpuBas 6bICTpOl CMeHbl NONOChl ABUXKEHUA

CHayvana onpegenstoT Habop ykasaTenei cMeHbl NoONockl ABUXEHUA B BUAE TOYEK P, N0 O4HON ANA Kawoh CMeHbl
nonockl ABWKEHUS. Kaxaylo cMeHy Mosiochl ABMKEHNUS onpedensiioT ¢ NOMOLWLK NPOAONLHOrO nonoxeHua LCY; n no-
NepeyHoro MonoXeHUsl, OXMAAEMOro Mocrne cMeHsl nonockl ABUXeHns, LCX,. BenudnHa LCX; MOXET NpUHUMATL TOMBKO
TPy 3Ha4YeHuA: noroxeHne X Ha nornoce ABWXKEHUA 1, nornoxeHne X Ha Nofoce ABMXEHWUA 2 U NONOXeHUe X Ha nonoce
OBWXEHUS 3, B 3aBUCUMOCTU OT 3aHUMaEMOro MOSIOKEHUSA Ha TPaAeKTOpUU Nocne CMeHbl NONOCHI ABUXeHUsA. BennyuHa
LCY; obosHauaeT NonoxeHue ykasatens CMeHbI Mornockl IBUXEHWUA Ha Tpeke (B MeTpax). MaTemaTudecku Habop ykasaTe-
nei cMeHbl Nonockl BUXEHNS MOXET BbITb NpeficTaBmneH cnegyowmum obpasom:

TOUKM CMeHBI MOMOCh! ABUXEHUS = {{LCYP,LCXP}, pelo0: P—1]}. (E.1)

3arteM onpeaensioT KpUyHo BbICTPOIA CMEHEI NONOCH! ABWKEHWA NO YKa3aTeNsM CMeHbl NONOCH ABWKEHWUA B Npouecce
KOHTPOILHOMo UCMBITaHUA. BbICTpas cMeHa Nornock! ABWKEHNUS COOTBETCTBYET CMeHe nonock! AsuxeHus ¢ gnuHoi 0,01 m. Ana
Ka>K,0l CMEHbI NOMNOChl ABUKEHNS CYLLECTBYIOT [1BE TOYKU B HOBOM Habope Touek. Mepsasn pacnonoxeHa B NONOXEHUN CMeHbI
nornockl ABWKEHUS C MonepeqHbIM MONOoXeHNEM, COOTBETCTBYIOLUM NpeabIayLLeil CMeHe Nosiockl ABWXeEHUA. BTopas pac-
nonoXeHa cpasy nocrie cMeHel nonockl asuxeHusi (€ = 0,01 M) ¢ nonepe4HbIM NOIOXKEHUEM, COOTBETCTBYIOLUM 3TOW CMEHe
nonockl ABmxeHUs. MatemaTu4ecku gaHHyIo KpUBYIO, HasbiBaeMyto kpuBoi 0-Touek, onpeaensieT cneayowmini Habop Toqek:

KpuBas 0-Touek = {{ij.Pyj}, je[0:2-P- 1]}
Pxoz 0, Py(): LCY,
Px1: LCX, Py1: LCY, +¢

Vj=2(j=0(mod2)) P =LCX, . B, =LCY, (E.2)
2 2
Vj =3 A(j =1(mod2)) Py =LCX;  =LCY;  +e

2 2
e =001 m.

3aTeM 3Ty KPUBYIO YepTAT € NOCTOSIHHBIM MHTEpBanom Mexgy Todkamun (SR = 0,1 M) Ana nony4veHusa cnegyrowero
1)-
nokasarens'/:

Kpueasio = {{KpMBaHOX Kpugasio, } nelo: N—1]}, (E.3)
n
roe N = %.
SR

Ha pucyHke E.3 npegcraenera kpusasi GbICTPOA CMEHbI NOMoCk! ABKEHMUS, NomnydeHHas ykasaHHbIM Bbille METO0M.
OTKMoHeHue
6
4_
2_
0_
bl i
_4_ k
6 T | T T |

5500 6000 6500 7000 7500

PaccrosiHne, m

PucyHok E.3 — KpuBas 6bICTpOi CMeHbI NOMOCh! BUMXEHUS

E.2.2 ConocraBneHune ¢ gaHHbIMK 6a30BOro 3aesga
Ha BTOpoM aTane YepTsT TpaeKkTopuIo y4acTHUKa B yCroBusix 6asoBoro 3aesga 6e3 BhINONTHEHWS BTOPOCTENEHHOW
3afaun ana nonyydeHus cneayoLlero nokasaTens:

BasoBas KpuBas = {{6a303a;| KpuBas, ,GasoBasi Kpusas, } nelo: N—1]}, (E.4)
n n

rae N=§£.
SR

1) BLL — anuHa y4acTka cMeHbl Nonockl ABMXeHNs 6a3oBoro 3aesja.
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[na OueHKN pacCTOAHUSI MeXAy MOJIOKEHWEM ykasaTefieil CMeHbl MOoChbl ABVMKEHUS U CMEHOW MNO/ochl ABUXe-
HUSI, BbINO/IHEHHON y4YacTHMKOM B 6a30BOM 3ae3fe, MCMOMb3YHT MeToA Koppensaumn. 3TOT MeToA NO3BOSET BblYUCIUTL
hYHKLMIO KOPPENALMU MeXay OAHOI KpUBOI U APYroi KPMBOW, BbIMOTHEHHBIX MO M* MHTEpBaia Mexay Toukamu (M), rae n*
NPUHYMAaET HeCKOsIbKO 3HadeHuii oT 0 o N. 3aTeM BbIYMCASAIT HECKO/IbKO 3HAYEHWA, MO OAHOMY A/18 KaXA0ro nepexos-
HOro 3HayeHusi. MakcuMasnbHoe 3HaYeHue YHKUMW Koppensuun gaet 6nmxalilas kpusas nepemelleHust. Jns oueHkn
CpefHero paccTtosHMA Heobxo4MMa BbICOKast TOYHOCTb MakCUMasibHOro 3Ha4YeHNs OYHKLUMK KOoppensaumun, KoTopyr nosy-
4aloT C MOMOLLbI0 HECMELLEHHON OLEHKM DYHKLMUW KOPPENSALMK, BbIMUCIEHHON Mexay ABYMS KpuBbiMU. MaTemaTunyecku
[aHHYI0 KpMBYH, HasbiBaeMyto chyHkumel koppensummn KpusasaO/ba3oBas Kpusas, onpenensitoT creayowmm o6pasom:

®yHKumMA koppenaumn KpusasO/Basosas kpueaa = [R (T), T e [-N/:JV1]}

o 1 yN/-H-1 6asoBas kpuBas KpnBasaOx .
ecm TE[0O:N-1
N/ HA=g [0:N-1]
(E.5)
] 1 ¢MNWr-1 6asoBas kpuBas  KpuBasox
- ecm T e[-N/+1:. V-
MERES [ !

Ha pucyHke E.4 npefcTtasneHbl KpueasO, fgaHHble 6a30BOro 3ae3fa, BbINOTHEHHOTO YYaCTHUKOM, M OyHKLUMA Koppe-
naummn gnsa nepemelteHns Ha ydyactke oT-300 m go +300 m (BTOpOIA rpadhvk). B aToM ciyyae NosioxXeHne MakCumasibHOro
3HaYeHNs OyHKLMM Koppenaumum cooTBeTcTeyeT 9,8 M. 3T0 03HaYaeT, YTO TPAHCNOPTHOE CPELCTBO HAXOAUTCA B cepenHe
y4yacTka CMeHbl Moochl ABMXeHUA yepes 9,8 M nocne ykasaresia CMeHbl Mo0Chl ABUXEHUA. DTO 3HAYEHMe COOTBETCTBYeET
BbIOGOPOYHOMY CpefHEMY C YYeTOM BCEX CMEH MOJIOChI ABMXEHUS B npoLiecce 6a30BOro 3aesfa.

3aTeM onpegensiloT cpefHee paccTosHWe yyacTHMKA Kak TOYKY MOSIOKEHUS MAaKCUMaslbHOrO0 3HaYeHUs (PyHKLMK
Koppensuun B uHTepsane ot -100 m go +100 ™ (9,8 M nocne ykasatens CMeHbl MOJIOChbl ABMXEHWUS, CM. PUCYHOK E.4).
MaTemaTnyeckmn aTo paccTosiHMe, Ha3blBaemoe cpedHuM paccTosHneMm (AD), onpefensioT B BUAE:

R(AD) > R(m), AD e[-100 :100], m e [-100 :100]. (E.6)

KpneasnO ba3oBas kpusas

1— nonoxeHvie MakcuMyMa oyHKLMM Koppensumm =-9,7 M

PucyHok E.4 — Koppensiuus mexay Kpusoli 6a30Boii 3ae3aa U KprneoiiO

E.3 CpeaHsas A/IMHA ydacTKa CMeHbl NOOChl ABMXEHUS afaanTUpoBaHHOW TpaekTopun (KpUBOIiA)

CnefylolLyiM 3Tanom sIBAsSieTCs onpe/ieNieHne YnyULlIeHHON A/IMHbI yuyacTka CMeHbI NOJOCh! ABMXKEHUS. MeTof, Bbli-
60pa 3ak/yaeTcs, BO-NepBbIX, B ONpeAe/ieHN HECKObKIUX KPUBbIX C PA3HOM AMIMHOM yyacTka CMeHbI NOSIOCh! ABUXEHUS,
BO-BTOPbIX, B afanTtaluy NONePEUHOro NoMOXEHUs1 Ha KXo Nonoce ABWKEHUs, B-TPETbUX, B COMOCTABMEHUN CAAHHbI-
MU 6a30BOro 3ae34a A/1s YCTaHOB/eHUsi 60/1ee TOYHOTO COOTBETCTBYSI.

E.3.1 AganTupoBaHHble TpaekTopun (KpUBbIE) C NEePEMEHHON A/IMHbI y4acTKa CMeHbl NMOJI0Chl ABUXEHUS

Heckonbko 3HaueHwii A/IMHbI ydacTka CMeHbl Nosiockl ABvKeHus oT 10 o 80 M, No oAHOMY Ha MeTp, 06pasyloT
COBOKYMHOCTb. MaTemaTu4eckn fJaHHYl COBOKYMHOCTb 3HAUYeHUii A/IMHbI yyacTka CMeHbl nonockl ABmkeHus (LCL) onpe-
[AEensoT creayowmM o6pasom:

LCL={LCLk, Ae[:K-1]},

e K = (80-10) u
1
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J/_CLO = 10
- (E.7)

[LCLk =LCLk_i+X ecnu /ce[l:K-1].

Kak nokasaHo Ha pucyHke E.5, HECKO/IbKO KpUBbIX BblYMCAEHO Ha ocHOBe AD, onpefesieHHOro Bbille, U HECKONbKNX
3HauveHuih LCL (no ogHoMy Ans kaxgoro 3HadeHusa LCL). 3aTem onpefensitoT cepegnHy ydacTka CMeHbl MOMocChl ABUXE-
HUSA KaK pacrnosloXeHHY Ha paccTosaHum AD OT ykasaTens CMeHbl Monockl ABMXEHNA. Hayano cMeHbl NoJoCkl ABUXEHUA
HaxoauTca B (LCLfJ2) meTpax 4O cepefuHbl yYacTKa CMeHbl MOM0Cbl ABUXEHUSA, & KOHEeL, CMeHbl MON0Cbl ABUXKEHUA Ha-
xoautcsa B (LCLfJ2) meTpax nocne cepefuHbl yd4acTka CMeHbl MONOChbl ABWXeHUA. Kaxaasa kpuBas onpefensercs COBO-
KYyMHOCTbI0O Touek CPK. MaTemaTuyeckn 3T KpuBble ONPefenanTcsa HECKONIbKUMU Habopamu ToYek:

LCL,
P =0, R, =LCYc+AD-
'K,0 Yk,0

LCL
P =LCXn, P, =LCYr,+AD+
K1 YK/

j>2 n (y=0(mod2)), ecnn

LCL, (E.8)
Pv =LCX. , P, =LCY.+AD-
kj L-1 ykJ
2 2
y>3 n (y=1(mod2)), ecnun
Px =LCX.v P =LCY AD-Bh
xK,j hi Yk,j hi

MocTpoeHne 3TUX KPUBbLIX BbIMOMHST C NOCTOSHHLIM WHTEPBA/IOM MeXAy TouykamMu AN NOSyYeHUs HEeCKONbKUX
KPUBbIX, MO OAHON ANA KaXAO0N ANNHbI ydacTKa CMEHbl MOJIOChI ABMKEHUS.

Mepeasa kpuBaa” = |kpusasax/(r)lkpusasny/(/?| >/ce[0:K-1], ne[0:/1/-1]. (E.9)

Y— Havasno cmeHbl nosockl asuxeHusi: Px =LCXO0, Py =LCY"+AD - LCLk/2y,
2 — nonoxeHue ykasaTtesns CMeHbl NOOChl ABWXEHUS;

3 — KOHel, cMeHbl nosiockl ABmxkeHusi: Px =LCXV Py =LCY~+ AD\

4 — cpepHee paccTtosiiue {AD)\

5— LCLK/2;

6 — NnosioXeHue B cepeamHe yyacTka CMeHbl NOOCh! BMKEHUA

PucyHok E.5 — OnpepeneHve A/IMHbI CMEHbI NOJIOCHI ABUWXEHUA
C UCNONIb30BAHMEM NePeMeHHbIX AJ/INH yYyacTKa CMeHbl N0J0Chl ABUXEHUS

E.3.2 AganTupoBaHHOe NnonepeyHoe nosioxeHune

OTOT 3Tan BK/OYAET BblUMC/IEHME MONOXEHUS Ha KaxAoW nosoce ABUXEHUSA, 3aHMMAemMoro y4acTHUKOM B Npo-
uecce 6a30BOro 3aesga, ANA Kaxaoh KpUBON. ITO BbIYMCNEHMWE BbINOMHAKT TpU pasa A/19 KPUBOWN, O4MH pas A/ NOonocC
aABmxeHns. Hanpumep, 4tobbl aganTupoBaTh MOMOXEHWE Ha Moaoce ABUXeHNA 1 kpuBoii /o, HEO6XOAMMO BbINOHUTL Ce-
ayrouwme atanbl. Bce Toukm MepBOiR KpMBOI®, KOTOPbIE OTHOCATCSA K NONEPEYHOMY NOJSIOXKEHMUIO (N0M0XeHMe X Ha nonoce
ABWXeHua 1), BbIAENAT B COBOKYNHOCTb, Ha3blBA€MYI0 COBOKYMHOCTbI TOYeK nosocbl agpuxeHusa 1 (L1PSK). 3atem Bbl-
YNCNAT cpefHee NonepeyvHbIX NOJIOXKEHNA MO 3TUM To4YkaM W NoayyvalT afanTupoBaHHOE MOIOXEeHUe ANS NOoNoChl ABU-
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xeHuns 1 kpueoii K (APXL1k). MaTemaTunyeckn 3T aganTupoBaHHble NON0OXeHUs, HasbiBaeMble AP X L\k, APXL2k, APXL3K,
onpeaensanT cnegyowmMm o6pasom:

APXL\ = i ‘K-
KoNnmyecTBo Touek LIPS’ %/%715)3% basosan kPusanl, /ce[0:K-1],

roe LIPS =|/ e [0 :JV—1], kpuBaax/(/= nonoxeHne X Ha nonoce ABMXEHUA ij;

1
APXL2k = - 6asoBas kpuBas,, /ce[0:K-1], )
konnuectBo Toyek L2P S’ "MzL2PSk P ! ] N!O

roe L2PSk = {/ e [0 :JI—1], kpuBasaxkj = nosioxeHne X Ha nosoce ABmxXeHus 2|;

1
APXL3L = K-
k= o 60 Th@RS' ZIZLIPS, 6asoBaa kpusasd,, /ce[0:K-1],

roe L3PSk =|/ e [0 :JI—1], kpuBasAXK, = nosioxeHne X Ha nosioce fABWXeHUs 3|.

3atem kKaxgyto kpusy CPk = jPx*.,Py*J apganTupytT B COOTBETCTBUM C BbIYNCMIEHHLIMM MOMNEPEYHbIMU NOJIO0-
XEHUAMU Ha KaXAOWN nosioce ABMXEHUS, 3ameHAs PXk . cooTBeTCTBEHHO A P X MK, ecin 3HayeHne PXK . 6bl/10 NO0XEHM-
em X Ha nonoce agsmxeHus 1, APXL2k, ecnn 3HadyeHne PX< 6bino nonoxeHnem X Ha nonoce asmxeHunsa 2, APXL3k, ecnn
PXk . 3HauyeHue 6bI1710 NONOXEHMEM X Ha Nosioce ABUXEHNS 3.
'J DTW KpuBble MOCTPOEHbI C NOCTOAHHLIM UHTEPBA/IOM MeXAy TOYKaMW A1 NONYYEHUS HECKONbKUX KPUBBIX, NO O4-
HOM ANS KaXAO0N ANUHbI y4acTKa CMeHbl MOJI0Chl ABMXEHUS.

Kpuaa”™ = {{kpmeasx/inkpusasy/(,n}. ne[0: 1/-1]}, ke[O0:K-i\. (E.12)

Ha pucyHke E.6 npepcTaBfieHbl pe3ynbTaTbl NOCTPOEHUS KPUBbLIX C Pas3NMUHON ASIMHOW yyacTka CMeEHbl MOJoChl
[OBWXEHWS.

OTKNOHEHNE

E.3.3 BbI6Op aganTMpoBaHHOW TpaekTopun (KpUBOIA)

JaHHblli aTan BKAOYaeT, BO-MEePBbIX, BblYMCIEHNE BCEX (DYHKLUMI KOPPensaymMmn v, BO-BTOPbIX, BbIOGOP KPUBOW C camoi
BbICOKOW (hyHKLUMENn koppensauum.

Mpun BblYMCNEHNN QYHKLMN KOPPENALMN OCHOBHAA Leflb COCTOWUT B CPABHEHWUW KOPPenauun mexay 6a3oBoil KpuBOii
M KPUBBLIMW C Pa3HOi A/IVHON yyacTKa CMeHbl NO0CHl ABMXEHWA. [1ns 3Toro yHKUMA Koppenauun gomkHa 6biTb HopMma-
nn3oBaHa No HOpMaMm [BYX KPWBbIX 4719 NPOBeeHUs cpaBHeHWs. MaTteMaTuyecku (OyHKLMI0O KOppPensauumn mexay Kaxaon
KpuBoii® n Basosoi kpueoii (CCBK) onpeaensatoT creaylwmm obpasom:

CCBK =1 ----mmmmmmm I- ! 'V v 16a3oBas kpusasa” kpmsaa’ lce[0'1
kpusas”| (6asoBas kpusas| * =0 n K'n'
(6asoBas kpuBasi|= yIZ nho6asosas kPuBasx2 U (kpusas’] = KpvBasix1 (E.12)

Bbi6Op KpuBOW, koTOpas umeeT Hambonbliee 3HayeHne CCBK, BbIMOAHAKT MYyTEM CPaBHEHUS BCEX 3HAYEHWI U
BblbOpa MakcMmManbHOro 3HayeHus. Ha pucyHke E.7 npeacTtaB/ieHbl 3HaYEeHUSA (PYHKLUN KOPPensaunmn Ana Kaxaon ANnHbI
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yyacTka CMeHbl NMOMOChI ABMXKEHUS, TAe MakCUManbHOe 3HaueHne PyHKUMKU Koppensuun Habnogaetcs 408 ANWHbl yYacT-
Ka CMeHbl NOJSIOChl ABWXEHUS, paBHO 35 M. B 3TOM ciyvyae aTa A/ivHa yyacTka COOTBETCTBYeT CcpefHeit AnnHe ydacTka
CMeHbl NM0JI0Chl ABWXEHUS A5 AAHHOTO yYacTHuMKA.

DYHKUMA KOPPENSLUN

1— makcumanbHoe 3HadeHue OYHKLUM Koppensauumn

PrcyHOK E.7 — 3HauyeHus (OyHKLMUM KOPPENSALUM B 3aBUCUMOCTU OT AJIMHbI y4acTKa CMeHbl MOJIOChl ABUXEHUA

AJanTUpOBaHHYI0 KPVBYIO OMpeaesnisioT B COOTBETCTBMM C BbIYMC/IEHHON CpefHei A/IMHON y4acTka CMeHbl MosoChI
ABWXeHUa. MaTtemaTuyeckn AINHY yyacTka CMeHbl Moa0Chbl ABUXEHUA ANns ydacTHuka (SLCL), Havyano CMeHbl MoJocChl
ABUXeHNs ana yvyactHuka (SSLC) n agantupoBaHHyt kpuyto (AC) BbIYMCAAT cneaylowmm o6pasom:

CyuwecTtByeT yyacTHuk K[K e [0 : K - 1]), Takoli uto

CCBCy6bekTK>CCBK, K e [0:K-1].

Torpga

ICl yyacTHUKa =1 CICyG'beKTK
LCL

5<-"acravka=[0 --—---- n

(E.13)

AC = KpuasCybbekTk

Ha pucyHke E.8 npefcTtaBfieH npuMep aganTUpoOBaHHON KpUBOIA.

BasoBasi kpuBas AjanTupoBaHHas Kpusas

MpnmeyaHne —

MonoxeHue, 3aHMMaemMoe y4acTHUKOM, Ha nosioce ABmxeHns 1 paBHO 3,9 M, Ha nonoce ABuU-
XeHunsa 2 ------

0,1 M, Ha nonoce ABuxXeHua 3 — 4 M. MNpumMep AaHHbIX afanTUPOBaHHON KPUBOW ANA yyacTHuKa 1. Hayasno
CMEeHbl NO1I0Chl ABMKEHUSA — 26,6 M, A/IMHA ydyacTka CMeHbl NOoa0Chl ABMWKeHUA — 35 M.

PucyHok E.8 — Mpumep aganTMpoBaHHOM KPMBOW B CPaBHEHMM CAAHHbIMK 6a30BOr0 3aesja

27



rOCT P UCO 26022—2017

MpunoxeHue F
(cnpaBoyHoe€)

MHuTepnpetauus nokasartenemn, nony4yeHHbIX B UCNbITAHUAX HA CMeHY NOoNocCbl ABNXEHUA

F.1 NMpouenypbl ana o6ecneyeHUsa UHTepnpeTupyemMoctTu nokasarenein LCT

Bce nokasartenu pesynsTaTUBHOCTW, ONWCaHHbIE B AAHHOM MPUMOXEHUN, AOMKHbI ObiTh ONpeaeneHbl Ha OCHoBe
3aBepLUeHHbIX 3ajad (TO ecTb 3afay, No KOTOpbIM Lenb 6bina AocTurHyTta). [JaHHele No He3aBeplUEHHBIM 3afadaM He
crneayeT UCMOMb30BaTh B pacyeTax, HO OHW JOSMKHbI BbiTh MpoaHanuanpoBaHbl U NPUBEAEHB! B OTHETE.

Ona obecneveHns nHTepnpeTupyemoctu nokasatenei LCT pekomMeHAyeTCcs BbIMOMHUTL OMUCaHHbIE HWXKE felt-
CTBMA.

F.1.1 OueHKa pe3ynbsraTUBHOCTU BLINONMHEHUA OOAHOM 3apauu

OnpeferneHve pesyrnsTaTMBHOCTU BbINONHEHUS KX 0N 3ajaqu B OTAENBbHOCTU OTHOCUTCA K YCMOBUAM, B KOTOPbIX
BbINONHANAch 3ajava. [ns ocHOBHON 3afa4y pesynbTaTUBHOCTb BLINONMHEHUS ONPEAEensaioT Ha OCHOBE AJaHHbIX, NOMyYeH-
HbIX B NpoLiecce BbINOMHeHUst 6azoBoro 3aesfa.

Ons kaxaol BTOPOCTENeHHON 3afaqn pe3ynsTaTUBHOCTL BbIMOMHEHWS ONPEAEensioT Ha OCHOBE JlaHHbIX, NosyyeH-
HbIX B MpoLecce 3ae3fa Ha BbINOMHEHUe BTOPOCTENEHHOR 3adaqn. Ecnu AaHHbLIA 3ae3q He NpoBOAWIICA, 3TO crefyeT
yKasaTb B MPOTOKOMe UCMbITaHUIA. B npoLecce UCMbITaHWI y4acTHUK BLIMOMHAET KaxXaylo 3afady TornbKo ofuH pas, YTobsl
oLeHUTb, Bblna N 3agava JOoCTaTOMHO XOPOLLO U3yYeHa, 1 o6ecneunTb BbiMorHeHWe 6a3oBbIX YCIOBUIA.

F.1.2 Noka3aTenu BTropocTeneHHol 3apaumn

B npouecce nenbiTaHUA Ha BLINONHEHWE KaX4 ol BTOPOCTENEHHOW 3afayu B OTAENbHOCTU A0MKHbI 6bITh NOMyYeHsl
crnegyroulime nokasartenu. cpegHee BpeMa BbINONTHEHUA 3aga4qyn U KONMM4eCcTBO AONMYLUEHHBbIX OLLUMOOK UNN UHTEHCUBHOCTb
oLnboK.

CpegHee BpeMsi BLINMOMHEHUA 3afaqn onpefensioT Kak nepuos BpeMeHU oT MHPOPMUPOBaHUA YHacCTHUKOB O Ha-
Yane BbINONHeHWN 3agaudun («MoxanyiicTa, HaunHalWTe») A0 ee 3aBeplUeHUs (KOrfa yyacTHUK cooblyaeT o6 okoHYaHUu
BbINOMHEHWUA 3a4a4u UNK Korga nocnedHuid aTan BoINMOMHEHUA 3afaqn 3aBeplueH). [1pu BLIYUCIIEHUN CpefHEro BpeMeHn
Heobxo4MMO onpefennTe BPeMS BINOMHEHUS 3a4a4u KaxabiM yH4aCTHUKOM.

MpumMmevyaHne — [N oveHb NPOAOIDKUTENBHBIX 3aad CpefHee Bpems BbINOMHEHWUSA 3afadn MoxeT ObiTb
OrpaHU4eHo NPOAOIKUTENBHOCTLIO UCTILITAaHWI, B pe3ynkTaTe BEINONHEHNE 3aa4n NPepbIBAOT UK OFPaHUYUBAIOT KONU-
YeCTBO BLINOMHEHHBIX 3afay. B aToM crny4ae NpoAormKUTENBHOCTL UCNBITAHUIA NO BO3MOXHOCTW CnefyeT UCNONb3oBaTh
B Ka4ecTBe OCHOBLI MpU OMpeAeneHnn BpeMeHU BLINOMHEHMA 3agaqu. [pu oueHKe BLINONHEHWUA 3BYKOBOW/ronocoBow
BTOPOCTENEHHON 3afa4n BPeMs e€e BHIMONHEHUA He SBMSETCA 3HAYUMbIM NoKasaTeneM pesynsTaTUBHOCTW, NOCKOMbKY
B34 BoAMTENs no Gonblueid YacTu HanpaerneH Ha Jopory B Mpouecce BbINOMHEHUA 3agadvn. OaHaKko npu UCMonb3o-
BaHWM BPEMEHM BHIMONHEHNS 3afja4v B Ka4yecTBe NnapameTpa ANA CONOCTaBNeHUA pe3ynsTaTUBHOCTU BLINOMHEHUSA BTO-
poCTeneHHON 3afa4n NpW BbINOSTHEHWN BYX 3a4ad C pe3ynsTaTuBHOCTBIO B YCNOBUAX BHINONHEHWA OAHOR 3ajaqn (Uc-
nonb3ysi kKoagpduuneHT STP) conocTaBneHne MOXeT BblTb 3hHEKTUBHBIM CNOCOGOM OLEHKU OTHOCUTENBHOrO CHUXEHUS
pesynsTaTMBHOCTM.

Mpy BbIYMCIIEHUN OBLLErO KONMYecTBa OLIMOOK criegyeT pacCMOTpeTb ABa Tuna ownbok. (HeT HeobxogMMocTu co-
XPaHsATb pacyeThl Mo Kaxgomy Tuny owmbok. BaxHo Tonbko ybeautbes, 4To o6a Tuna ownboK y4TeHbl NpU BbIYUCNEHUSAX.)
OWwmnbKN BXOAHBIX AaHHbLIX YNpaBeHns nojpasgensoT Ha ABa Tuna:

- OLWKOBKKM, BMUSIOLLME Ha YCMELLHOE BEIMOMTHEHUE 3aa4l: K HUM OTHOCAT OWWGKK, B pe3ynbTaTe KOTOPbIX Y4aCTHUK
HE MOXET yCrneLHO BbINONTHUTL MOCTaBNEHHYIO 3aja4yy.

MpuMedaHne — HeoBXOANMO yUUTLIBATL OLWINGKM, KOTOPbIE MOTYT NPUBECTU K HEYAAYHOMY BbINOSTHEHWIO 3a-
Aau, a He HeyAa4HO BLINOSHEHHLIE 3a8aul;

- AONOnHUTENbHbIE AeCTBUA: K OLUMBKaM AaHHOro TNa OTHOCAT BXOAHbIE faHHbIe, KOTOpble NPUBOAAT K «KHEONTU-
MansHOMY» U MeHee acheKTUBHOMY cnocoby JOCTUXEHWUS NOCTaBMNEHHOW Lienu (Hanpumep, kK 6onee ANUTENbHOMY Bbl-
MOMHEHUIO 3aga4yn), Unu ncnpasneHne oLMBOoK NepBoro TUNa (KOpPeKTUpYLoLWmne BXogHble AaHHble). CnegyeT OTMETUTD,
HEeCMOTPSA Ha TO YTO AOMONHUTENbHbIE AeCTBUSA He 0bA3aTeNnlbHO MPUBOAAT K HEYAa4YHOMY BLINONHEHUIO 3ajaqn, OHU
ABMAOTCH OLWMBKaMK B TOM CMbICIIE, YTO OKa3bIBatoT AOMONHUTENBHYIO HArpyaKy Ha y4acTHUKA U NPUBOASAT K CHUXKEHWIO
pe3ynsTaTUBHOCTY NpU onpefefieHHbIX YCIoBusX.

Huxe npuseaeHsl NpuMepsbl ABYX TUMOB OLLUUBOK:

- Y4YaCTHMK BBEN MYHKT HazHa4eHus U Npu BbIOope LWTaTa 13 cnucka gaktudecku Belibpan MuHHecoTy (no crnmcky
cnegytoLyto 3a MuyuraHom), xots xoTen BbiGpaTh MuduraH. 3To ABNAETCA OLUMOKOW, €Cnn y4acTHUK He Ucnpasun ee, a
€CW y4acTHUK UCNpaBuil JaHHYI OLWNBKY, 3TO NMPUBOAMWT K AONONHUTENbHBIM AACTBUAM W 3aTpaTaMm BpeMeHWU. Takum
o6pasom, Npu onpegeneHnu obLero konnyecTsa oWMBOK cnepyeT y4uTeiBaTh 066 Mogeny NoBefeHUs YHacTHUKa;
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- yJacTHuWK Habpan HoMep TenedoHa 1 owubes Npu BBoAe LMdp. 3TU OLIMOKM BNUAKOT HA YCNEWwHoe BbiNoHeHWe
3aja4n U AomKHbl 6bITb YYTEHbI B BblYMCNEHUAX. Ecnu y4acTHUK UcnpaBun OLWUGKK, TO OHWU AOMKHLI ObITb YYTEHbl Kak
AONONHUTENbLHLIe feAcTBUA. UNKU ecnn y4acTHUK HaxKMeT KHonky « OTMeHa» nocrie Toro, Kak BBen NpaBunbHbIA HOMep
TenedoHa, BMecTo KHoMku «CoeiUHEHne», 3TO CrieayeT CYUTaTb OLLUMOKOWN;

- Y4YacCTHMK NnpocMaTpuBan nepeyeHb, YTOObl HAWTU WHTEpECYIOLWMIA €ro MYHKT, U NPONMCTan ero, Nocse Yero Bep-
HYNCA Ha3aj U Hallen ero nocne HecKONbLKUX NONbITOK. OTU OLUGKN ABNAIOTCS AOMOMHUTENBHLIMU LEUCTBUSMMU.

YUTobbl yyecTb 06a TMNa oLWMBOK, 3KCNEpUMEHTaTOpPLI OMKHLI ONPeAEnUTb HaYanbHOe U KOHEYHOE COCTOSHUE ANS
Kaxxaow 3afiadu, a Takke nocnefoBaTenbHOCTL AeACTBUI ANS Nepexofa U3 HavyanbHOro COCTOAHUSA B KOHEYHOE COCTOS-
HWe (gocTmKeHune Lenu). OTa nocrnefoBaTenbHOCTb onpegenset obbem A4edcTBUM, HEOOX0aUMBIX ANS ONTUMaNbHOro 40-
CTWXEHUA Lienu B NocTaeneHHoil 3agaqe. Ecnn yyacTHUK ucnonb3ayeT bonbLue AeACTBUN, YeM yCTaHOBMEHO, 3T aobaBou-
Hble JeACTBUSA crefyeT cuuTaTh JONONHUTENLHBIMU. Ecnn yyacTHUK caenan owmbky (M He ucnpasun ee), ero AencTens
6ygyT oTnUYaTheCs OT LeCTBUIA YCTaHOBMNEHHOW NOCnefoBaTeNIbHOCTH.

MNpuMeHeHWe nokasaTeneil BTOPOCTENEHHOW 3afjauM 3aBMCUT OT TUMa nnaHa skcnepumeHTta LCT (6no4Horo wnu
CMeLlaHHoro), kak nokasaHo B Tabnuue F.1.

Tabnuya F.1 — MNpumeHeHWe nokasaTeneil BTOPOCTENEHHOW 3aja4n B 3aBUCMMOCTU OT TUNA NflaHa SKcnepuMeHTa
LCT

[MokasaTtenb BTOpOCTEI'IeHHOI7I 3ajaudn

[MnaH 6noyHoro Tuna

MnaH cMeLwwaHHoro TunNa

CpefHee BpeMsl BEINOMHEHUS 3a-
Aaun

CpefHee BpeMs BbINONMHEHUA 3a7auvm B
npouecce 3aesga LCT

CpenHee BpeMA BLINOMHEHUA 3agayu
no BCeM NOCTaBNeHHbIM 3agavam

ObLLee KonNU4ecTBO OLIMGOK

OO6uee konuuecTBO owWMOOK, Aony-
LL{eHHbIX BO BpPeMS BLINOSTHEHUS 3agay,
CYMMUPOBaHHBIX Ha MPOTsPKEHUU BCEro

ObLee KonuyecTeo OWNUGOK, CyMMU-
poBaHHbLIX MO BCEM NOCTaBNEHHLIM 3a-
Aayam

3aesfa

F.1.3 KoacbcbmumneHT pesynLTaTUBHOCTU BbINOMTHEHUSI BTOPOCTENEHHONW 3aaaun

[ns BbIGpaHHOro nokasaTens BeINONHEHUs1 BTOPOCTENEHHOW 3af1a4m pe3ynsTaTUBHOCTb BINOMIHEHUA BTOPOCTENEeH-
HOM 3afdadn Npu BeIMOMHEHUWN ABYX 3afia4 MOXHO COMOCTaBUTb C TEM XKe NoKasaTernem pesynsTaTUBHOCTU B YCNOBUSX Bbl-
MOMHeHUs 04HOR 3afa4u, Ucnonb3ysa KoaPPUUMEHT pe3ynsTaTMBHOCTY BLIMONTHEHUA BTOPOCTENEHHOW 3agaqu.

KoahdpULUEHT pe3ynsTaTUBHOCTM BhINOMTHEHUA BTOPOCTENEHHON 3a4aul OTHOCUTENBLHO BPEMEHU BLIMNONHEHUS 3a-
fayun MoxeT BbIThb NpefcTaBneH criefyoLmm o6pasom:

X
KoaddpuumeHt STP (CT) = —=rdual

XTCT single
rAe XTcTdual — CPEAHEe BpeMsi BHINOMHEHNA BTOPOCTENEHHOI 3a4a4u NPY BLINONHEHUM ABYX 3aAay;
XTCTsingle — CPEAHEE BPeMs BLINONHEHMA 3a4a4M B YCNOBUSX BLINOMHEHUA OAHON 3aja4Mm.

KoathhULMEHT pe3ynbTaTMBHOCTU BLINOMHEHUSA BTOPOCTENEHHOM 3aja4n OTHOCUTENBHO KonuyecTBa OLIMGOK MO-
XeT BbITb NpefcTaBneH cneaylolumM obpasom:

X
KoadpcpnumeHT STP (NE) = XNE&
NE.single

A€ XNE.dual — OOllee KonuuecTBo olNBOK, JONYLEHHLIX BO BpeMS BbINOSIHEHWUSI BTOPOCTENEHHO| 3a4a4u npy BbINOI-
HeHUU ABYX 3afjay;
XNE. single — OOLLIee KONM4ECTBO OLINGOK, AONYLLIEHHBIX BO BPEMS BLINOMHEHWUS OAHOM 3aia4n B YCNIOBUSX BbIMOMHE-
HWUA OfHOI 3afaum, YMHOXXEHHOE Ha KONUYECTBO STUX 3adad, BbIMONIHEHHLIX B npouecce LCT.

MpuMeyaHne — Ecnum KoNUYecTBO OWMGOK B 3HAaMeHaTene paBHO Hyrto, TO AN MPUHATUSA peLUeHUs crnegyet
MCNONb30BaTh 3HAYEHUE YUCTIUTENS.

B 0CHOBHOM paccMOTpeHHble K0adPULIMEHTHI HE PeKOMEH0BaHbl AN NoKasaTefs CpefHero OTKNOHEHNUS OCHOB-
HOW 3aAa4n. BMeCTO HUX crieqyeT Ucnonb3oBaTh anreGpanveckue pasHOCTU 3HAUYEHUIA CPEAHUX OTKNOHEHWNIA, NOMTYYEHHBIX
B ABYX YCNOBUSIX BLINOMTHEHUS 3af,a4M, B COOTBETCTBUM C 3.7.4.

F.2 iHTepnpeTauus pasHOCTU 3HaYE€HU N CpeAHero OTKIOHEeHNA U K03 pULIMEeHTa pe3yNLTaTUBHOCTH
BbINOMIHEHNA BTOPOCTENEHHOW 3azaum

Pa3HoCTU 3Ha4eHuit mdev U KO3pPULMEHTEI PE3YNBTaTUBHOCTU BLINOMHEHUSI BTOPOCTENEHHOW 3aga4n MoryT 6biTb
ncnonb3oBaHbl ANA TOro, YTobkbl oNpefenuTb, NPMBOAUT N BLINONHEHUE BTOPOCTENEHHOR 3a7ja4n K CHUXEHUIO pesynbTa-
TUBHOCTU B YCNOBUAX BLINOMHEHUS HECKONBKMX 3afad. [py NpUMEHEHUN afanTUpOBaHHOW MOAENU Pa3HOCTb 3HAaYEHUN
mdev NouTU BCeraa ABNSAETCA NONMOXUTENBHOW W BPAA N MOXET BbiTb 3HaUUMO oTpuLaTensHoW. 3HavyeHue BbIGpaHHOro
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koachpuumneHta STP MoxeT 6biT Gonblue Unu MeHblue 1,0. Ecnin koadpduumeHT STP He npesbiwaet 1,0, To A4NA OUeH-
Kn TpeboBaHU BTOpPOCTENEeHHON 3afa4m MoXeT BbiTb MCMOMb30BaHO TOMNbKO 3HavYeHne mdev. Ecnu koacppuyneHt STP
npesblwaet 1,0, To AnNS oueHKU TpeGoBaHWiA BTOPOCTENEHHOI 3aa4n MOryT GbiTb UCMONb30BaHLl U 3HauYeHWe mdev, u
KoacppuyneHt STP.

F.3 [lononHutensbHble Nokasarenu oCHOBHOW 3ajlaum, NoflyyeHHble B npouecce LCT

Kak n3BecTHo, pasnuuHble acnekTbl TpeGoBaHMi BTOPOCTENEHHOW 3aiadi OKasbIBaloT KaYeCTBEHHO pasHoe BAMUs-
HWe Ha pesynbTaTUBHOCTbL BbINOSIHEHWUS OCHOBHOM 3a7jaun. B OCHOBHOM BbIAENAIOT BU3yaribHO-MaHyarbHble U KOrHUTUBHO-
3ByKkoBble 3aaaqun ([19], [18], [9], [15]). B 4acTHOCTW, BEINONMHEHWE BU3yanbHO-MaHyanbHLIX 3afa4 (HanpuMmep, HacTpoika
pagnonpuemHuka) oBblHO OKa3bIBAEeT CUINBHOE BITUSIHUE Ha pe3ynbTaTUBHOCTL YNPaBfeHUs TPaHCTIOPTHLIM CPEACTBOM, B
TO BpeMs KaK BbINOMHeHWe KOrHUTUBHO-3BYKOBLIX 3afiad (Hanpumep, TenedoHHbI pa3roBop) oTpaxaeTcs Ha pesynbraTus-
HOCTK OBHApYXeHUs COBLITUIA, HO OKa3LIBAET HE3HAUUTENBLHOE BIMAHUE HA PE3YNETAaTUBHOCTDL YNPaBMeHUs! TPaHCNOPTHBLIM
CPeACTBOM. HecMoTps Ha To UTO B pearibHbIX YCIOBUSX BTOPOCTENEHHbIE 3aa4y BKIKOYAKOT Kak BU3yalibHO-MaHyasbHble,
TaK U 3ByKOBbIE KOFHUTUBHbIE acneKThl, COOTBETCTBYIOLLUE UM BECOBLIE KOIPPULMEHTHI pasnuyHbl. MHorUe 3ByKoBbIE 3aaa-
4u (Hanpumep, pasrosop No MOBUNBEHOMY TenedoHy UNu peMeBoe B3aUMOLENCTBUE) MOMYT ObITb PACCMOTPEHb! Kak UCKITHO-
YUTENBHO KOTHUTUBHO-3BYKOBbIE (TO €CTb UX BbINOSIHEHUE He TpebyeT oTpbiBa r11a3 OT 4OPOr UMK PYK OT PYNeBOro Koneca).

B cootBetctBUM ¢ 3.1 UCMBITAHUA HA CMEHY NOMOCHI ABWKEHUS MOTYT BbITb paccMOTPeHbI Kak Of{HOBpEMEHHOe
BbIMOSTHEHWE 33aZa4 No ynpaBneHWio TPaHCNOPTHLIM CPEACTBOM U OBHApPYXeHUI0 COBLITUIA C onpefeneHMeM nokasaTens
mdev ANA OUeHKN Kak Bu3yanbHO-MaHyanbHbX TpeboBaHU BTOPOCTENEHHON 3afaun (C TOUKU 3PEHUSI CHUXEHUS pe-
3yNLTAaTUBHOCTU YNpaBrneHus B Npouecce CMeHbl NONOChl ABUXEHUA U MeXAY HUMU), Tak U KOTHUTMBHO-3BYKOBbLIX Tpe-
60BaHUii (C TOUKM 3peHUst Nponycka W/WNU HeCBOEBPEMEHHOro OGHapYXeHUA ykasaTeneid CMeHbl Mofockl ABUXKEHUS).
MNpenMyLLecTBO UCNONB30BaHMS NokasdaTens mdev COCTOUT B TOM, YTO €ro NPOCTO U Nerko BbMUCIUTL. Mpu 3ToM pas-
NMYUA B YNpaeneHun TpaHCNopTHBIM CPEACTBOM U 06HapyXeHUn coBbiTWUil CNOCOGCTBYIOT NOBLILLEHUIO YYBCTBUTENBHO-
CTU U AUarHOCTMYECKON LIeHHOCTU MeToAa. HekoTopble UCCNeaoBaHWUsA Nokasanu, 4To nokasarenb mdev YyBCTBUTENEH
K BO3A€iCTBMAM, BNUAIOLWMM Ha Agpyrne nokaatenu [13]. Kpome Toro, BO MHOMMX criyvasix XenaTenbHO onpeaensThb,
YTO NPUYNHON OTKIIOHEHUS OT STaNOHHOW TPaeKToOpUn SBNAKOTCA 0COBEHHOCTU UHTepdeiica «HenoBek — MaluuHay. Ha-
npumMep, CNoXHbIA ypoBeHb ronocoBoro UHTepdeiica (npmBoasALMii K 60NbLIOMY KONUYECTBY NPONYLEHHbIX YKasaTenen
UNn HEeCBOEBPEMEHHOMY pearMpoBaHWio Ha HWX) MOXET [jaBaTb TaKkoe Xe 3HavYeHne mdev, YTo U NPOCTOW BU3yanbHbIi
UHTepdenc «4enoBek — MalluHa», PacnofioXeHHbIA Aaneko oT HOPManbHON 30HbLI NMPSIMON BUAUMOCTU, HO ANS Apyrux
Lienei. B ocHOBHOM, HecMOTps Ha To YTo mdev npeacTasnseT coboii 06Lmii NoKasaTenb pasnu4nii BbINONHEHUS ABYX 3a-
fad, ofjHoro nokasatens mdev MOXeT ObITb HEJOCTATOUHO ANt 06OCHOBaHUS Pas3nuymnii Mexay ABYMS BTOPOCTENEHHBIMU
3afja4aMu ¢ 0 MHaKoBbIMU 3HaYeHnaMuU mdev. [ins onpeaeneHns CTeneHun BIUSHUA pasnnyHbIX BapMaHToB UHTepdeiica
«4enoBek — MalllWHa» Ha pe3ynbraTUBHOCTb BbINONMHEHUA OCHOBHOW 3ajaun qenecoo6pa3Ho paccMOTpeTb AOMNONHU-
TeMbHO YyBCTBUTENbHOCTL NOKasaTenen K ycTaHoBMeHHbIM BO3AeNCTBUAM. Hike npuBefeHbl NokasaTenu, KoTopsie MoryT
6bITb MCMONL30BaHbI B KAYECTBE [OMNONHUTENBHBIX NapaMeTPoB K Nokasatesto mdev.

MepBblii NoKasaTenb, MOAUGULIMPOBaHHOE CTaHhapTHOE OTKIOHeHUe BOKOBOro MOMOXEHNUS, MOXET BbITh UCMONbL30-
BaH ANA KONMWYECTBEHHON OLIEHKWU BMUSHWS Ha pe3ynsraTUBHOCTL YNpaBneHus. BTopoii nokasaTenb, fons NponyLeHHbIX
UnK OLLIMBOYHBLIX CMEH MOMOCH! ABWKEHUA, MPUMEHSIIOT B CIyYasnx, Koraa BOAUTENb NPONYCTUN yKasaTenu U HenpaBurisHO
oTpearnposarn Ha HUX (HanpuMep, BeINONHW NEPECTPOEHUe Ha oLIMBOoUHYIo Norocy). TPeTUil nokasaTenb, CPeAHAS 3afepx-
Ka Ha4ana cMeHbl Nonock! ABUXKEHUS, MOXET BbITb UCTMONB30BaH ANS OLEHKN No3gHero obHapyxeHus ykasaTeneii. MepBbiii
nokasaTernb B OCHOBHOM BbIMUCIAIOT 4115 OLEHKN BU3yarbHO-MaHyarkbHelX TpeboBaHWii, a nocneaHve ABa nokasarens npu-
MEHSIIOT 4119 OLEHKN KOTHUTUBHO-3BYKOBLIX TpebosaHuii [15]. Bonee nogpobHO STW NoKasaTenu paccMOoTPeHbl HUXeE.

MopuduumpoBaHHOe cTaHAAPTHOE OTKINOHEeHUe 6okoBoro nonoxexus (SDLP)

OTOT nokasaTtenb NpeAcTaBnsaeT co60N BLICOKOMACTOTHOE OTKIIOHEHWE BOKOBOrO MOMOXEHUS TPaHCNOPTHOrO cped-
CTBa OT 3ajaHHOro Kypca, B pesyfsTaTe Yero CHUXaEeTCH pe3ynsTaTMBHOCTL YNpaBreHUa TpaHCNopTHLIM CPEACTBOM, MpU
3TOM npeHebperaroT HU3KOYACTOTHBIM OTKIOHEHWEM, CBSi3aHHbLIM CO CMEHOW Monockl ABMXeHUs. [okasaTenb oTpaxaer
BEMUYUHY «OTKIOHEHUA» B KOHLIE CMEHbI MOMockl ABUXEHUS N COOTBETCTBUE LIeNeBO Nornoce ABWXeHUs. JTOT nokasa-
Terb BbIMUCASIOT, MPUMEHSA PUNETP BLICOKUX YaCTOT K CUrHany GOKOBOro MosIoXKeHWSA TPaHCNOPTHOro cpefacTBa OTHOCK-
TeNbHO 3aflaHHOro Kypca, HO AaHHbliA crnoco® MMeeT MOorpeLllHOCTH, Tak Kak CMeHa Momnockl ABMXEHUS TakKe BKIOYaeT
HEeKOTOopble BbICOKOYACTOTHLIE cocTaBnsaowme. OgHako sMnMpuyeckne pesynstaTthl Nokasanu, YTo AaHHbI nokasaTtenb
3P PEKTUBHO pa3fensieT BMAHNE CPEeAHEYacTOTHbIX OTKIOHEHWA Ha Pe3ynbTaTUBHOCTL YpaBneHUs OT HU3KOYaCTOTHBIX
BO3€NCTBUI, OTHOCALLMXCS K 0BHapyxeHuto ykasatenei [15].

MokasaTenb onpefensioT Kak cTaHAapTHOe OTKNOHEeHWe curHana GoKOBOro MoroOXEHUs TPaAHCNOPTHOro cpeacTea
OTHOCWUTENLHO 3ajaHHoro Kypca, oTdunsTpoBaHHoro no Yactote Bolwe 0,1 'y, EAnHMLE namepeHna — meTp. Boluncne-
HWe nokasaTens COCTOUT U3 CreayoLUX aTanos:

- OTCMNBTPOBaTL cUrHan GOKOBOro MoNoXeHUsi TPaHCMOPTHOrO CPEACTBa OTHOCUTENBHO 3ajaHHoro Kypca ¢ no-
MolLLbto uneTpa baTTepBopTa BTOporo nopsaka ¢ yactoton cpesa 0,1 Ny, CurHan 60KoBOro NONOXEHUs TPAHCMOPTHOMO
cpeacTBa onpegenseT 60KOBOE NONOXKEHNE OTHOCUTENBLHO OCEBOW NUHUM MOMOCH! ABWXKXEHUS (@ HE OTHOCUTENBHO Tpaek-
TopuK GazoBoi Mogenw),

- BbIUMCMUTL CTaAHAAPTHOE OTKIOHEHWE MOMNYyYEHHOro oTUNETPOBaHHOro curHana 6oKoBOro MNOMOXEHUs TpaHc-
MOPTHOro CpeAcTBa OTHOCUTENbHO 3afaHHOro Kypca.
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Hons nponyLeHHON MU HenpaBuUNbHON CMeHbl NONOChI ABUXEHUSA

3TOT Noka3aTenb onpefensioT Kak Aonto Beex TpebyeMblx CMeH nonockl ABWKEHUN, rae nnbo (1) y4acTHUK He oTpea-
rMpoBan Ha ykasaTenb CMeHbl Monockl ABMXEHUSA, MO0 (2) OH BLINOMHUI CMEHY NOMOCH! ABWKEHUS, HO HE Ha YKa3aHHYo
nonocy. STOT nokasaTenb BbIMUCIISIOT C MOMOLLBIO CNeAyoLLero MeToaa.

leomeTpusa, Ucnorb3yemas B Ka4ecTBe OCHOBLI A5 BLIMUCTIEHUS, NpefcTaBneHa Ha pucyHke F.1. TpaekToputio asu-
XKEHUs1 TPaHCNOPTHOrO CpeficTBa aHanu3upyoT Ha yyactke mexay 40 m u 140 m nocne ykasatens. Ha aTtom y4vacTke
onpefeneHsl Tpu «6noka», NpeAcrasnsowne coboil Tpu LieneBbIX ydacTKka s CMeHbl Morockl ABMWKXEHUs. 3TN Gnoku
pacrnonoXeHbl NO LEHTPY Kaxzol 13 Tpex nonoc AsnxeHus. MNMpu aobaBneHUn YeTbipex yyacTKoB psfoM ¢ briokamu go-
pora MOXeT 6bITb pa3fiernieHa Ha ceMb 30H, KaK NokasaHo Ha pucyHke F.1.

Ecnu yyacTHuk nonagaet B ntobyto U3 UeneBbiX 30H (2, 4 unun 6) nocre cMeHbl MONOCkl ABUXEHUS, TO y4acTok, Ha
KoTopoM 6bina 3aTpadeHa bonbLuas YacTb BpeMeHU, ONpeAensioT Kak BolbpaHHYo Nonocy ABWKEHUs (B pefKux cnyyasx,
Korja 0OiHO U TO e BpeMsl y4aCTHUK HaxoguTcsA B ABYX LieNieBbIX 30HaX, HEBO3MOXHO YCTaHOBWUTL BblOpaHHylo nosnocy
ABuxeHus). Ecnu BelbpaHHas nonoca ABUXEeHUS He COOTBETCTBYET LieneBoil nonoce ABmKeHUs (To ectb nonoce, 060-
3Ha4YE€HHOI Ha yKa3aTere) Ui ecrnin HU o4Ha 13 LerneBblX 30H (2, 4 unu 6) He 6bina AOCTUIrHYTa, CMEHY NMonockl ABWXEHUSA
CUYUTAIOT BLIMOMHEHHOW HeBepHO. UToroBoe 3HaveHune rnony4atoT nyTeM JeneHns Konuyectsa HenpasunbHO BhINOMHEH-
HbIX CM€EH MOoMockl BWXEHUs1 Ha obLLee KONUYEeCTBO yKasaTernei.

Ansa akcnepumeHTOB GrioYHOro TUNa 400 NPOMYLUEHHbLIX UK HEMPaBUITbHO BbINOMTHEHHbLIX CMEH NOSOCHI ABU-
XKEHUs BLIMUCNAIT AN Bcero nyTu. OfHaKo Npu NpoBeJEHMMN 3KCMEPUMEHTOB CMELLAaHHOro TUna Kaxaas cMeHa no-
nocel ABMXEHUS [OMKHa ObITb cBA3aHa ¢ TpeboBaHMeM 3KkcnepumeHTa (Hanpumep, ¢ onpeaeneHHon BTOpoCcTeneH-
HoW 3afiayeit). OCHOBHOIN MPUHLMM [aHHOr0 CONOCTaBMEHUS COCTOUT B TOM, YTO CMEHa MOonochl BMXEHUS [OMKHa
COOTBETCTBOBaTb TpeboBaHUIo, KoTopoe 6biNo YCTAaHOBNEHO B MOMEHT MOSABNEHUs yKasaTens Ans 3TOi CMeHbl Mno-
nockl ABUXEHUS.

Crneplyer 0TMETUTb, YTO TEOPETUYECKN MOXHO TalkKe pasnuyarh 40MY MPonyLwWeHHbIX U HenpaBuibHO BbIMOMHEHHbIX
CMeH norockl ABuxXeHus. OfHako 31o fobaBnseT onpefAerieHHyI0 ClOXHOCTb B BEIMUCIEHNN, MOCKONBbKY HE06X0AMMO yun-
TbiBaTh, e CYOLEKT Haxoauncsa A0 Havana TekyLe CMeHbl MOMoch! BUXEHUSN.

Pasmepbl B MeTpax
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1 — nonoxeHue ykasatens; 2 — nesad nonoca ABWKeHNS,
3 — LeHTpanbHas nonoca ABUXEHUR; 4 — NpaBas noroca ABUXEHUA

PucyHok F.1 — leoMeTpus LieneBbIX 30H, Ucnorb3yemas AN BblYUCIeHUs 40NN NPONYLLIEHHbIX
UNK HenpaBKUNBHO BBIMOMHEHHLIX CMEH MONOCkl LBUKEHMUS
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CpenHAn 3agepKKa Hayana cMeHbl NONockl ABMXKEHUSA

OTOT NoKasaTenb onpefensioT Kak Bpems (B cekyHAax), npoluejllee oT MOMEHTa NosBrneHns ykasaTtens (To ecTb
40 M fo yKasaTens) fo Ha4yana cMeHbl nonockl ABUXeHUSA. [JaHHbIA nokasaTenb NpUMEHSOT TOMNBKO K MPaBUIbHO BhINOS-
HEeHHbIM CMeHaM Nonockl ABUXEHWS, KOTOpble onpeAeneHsl METOA0M, ONUCaHHBIM B NpeabiayLlem pasfene.

TouKy Ha4ana cMeHbl NONOCk! ABMXEHWUSA ONPEAENSAIOT Mo 3HaYMMbIM AeACTBUAM MO U3MEHEHWIO HanpaeneHus 4Bu-
XeHUA B HanpasneHun K HOBO nonoce ABWKEHWS, KOTOPYIO UAEHTUDULMPYIOT C NMOMOLLLIO CreAYtoLLero MeTofa, CocTos-
LLiero 13 Tpex 3Tarnos.

a) OnpefeneHne U3IMEHEHUA TPaeKToOpUMN ABUNKEHUSA TPAHCTIOPTHOrO CpeacTBa

W3meHeHne TpaeKTopui ABKEHNS TPaHCMOPTHOMO CpeAcTBa OnpeensioT Ha ocHoBe NponssojHoii 8 = d,/d, oT
curHana 6oKoBOro MOMOXEHWS X TPaHCMOPTHOrO CPeAcTBa, rAe ¥ — MPOAONLHOE MONOXEHWE TPAHCNOPTHOrO CpeAcTBa
BAONb Tpeka. CurHan GOKOBOro MONMOXEHWS TPAHCTMOPTHOMO CPeAcTBa M (Npu HeoBXoAMMOCTU) NPOU3BOAHAS AOIKHbI
ObITb OTUNETPOBAHLI MO HU3KMM YacToTaM B 3aBUCMMOCTW OT paspelleHus curHana. Mcxoas us aToro, onpeaenstor
NPOAONEHOE MOMOXEHUE Vi, COOTBETCTBYIOLEE MaKcUMarnbHOMY abCoMOTHOMY 3Ha4eHUo npouasofHo ot 30 M Ao
ykasatens Ao 30 M nocne ykasarensi (3, ). 3aTeM ONpeAensiioT NPOLONbHOE MONOXKEHNE Yan, NPeAcTaBnsoLiee coboi
TOYKy, B koTopoil curHan enepssie gocturaeT 30 % oT §,,,. OTa Touka NpeAcTaBnseT coboit nepsoe NpUBIUKEHNE TOUKN
Havana cMeHbl Nomnochl ABMXEHUS.

b) OnpepeneHue feincTBuiA NO N3MEHEHWIO HanpaBneHWs ABUXEHUS

Ha BTOpoM aTane onpeaensioT BO3MOXHbIE JeNCTBUA N0 UBMEHEHUIO HanpaBneHUs BUXEHUS], COOTBETCTBYIOLLME
U3MEHEHWIo TPaeKTopun ABMKEHUA, BEIABNEHHOMY Ha aTane a). 3Th JeiACTBUSA YCTaHaBMMBaloT B «30HE MOUCKa», Hauu-
Has ¢ 60 M 0 yKkasaTens 1 3akaHunBasi B MOMOXKEHUN Yaq, BEIMUCTIEHHOM Bhille. [1eicTBUS N0 M3MEHEHWIO HanpaBreHus
ABWKEHNS JOMKHbI ObITh:

1) BbINOMHEHLI B COOTBETCTBUU C NpaBUMbHBEIM HanpaeneHWeM (onpefeneHne U3MEHEHUa TPaekToOpUn ABUMKEHNA
npuBefeHO B NepeyncneHnm aj,

2) cBsA3aHbl C Yr10M MOBOpPOTa pyfieBoro koneca 6onee Yem Ha 2° U MeHee YeM Ha 5° B aGCOMIOTHOM 3Ha4YeHuUH.

Ecnu geicTBuA No M3MEHEHUIo HarnpaBneHus ABUXEHUS COOTBETCTBYIOT fJaHHbIM KPUTEPUAM U BBINOMHEHbI B 30He
roucka, NoNoXeHne y, COOTBETCTBYIOLLEE MUHUManNbHOMY/MakcumarnbHoMy yriy noBopoTa pyneBoro Koneca, npefcras-
nawLlee coboii Ha4yano [eicTBUIA N0 U3MEHEHUIO HamnpaBrneHUs OBUXEHUS, ONPeAensoT Kak TOYKY Hayana CMeHbl no-
nochl ABuxeHus. Ecnu AeNCTBUAM NO U3MEHEHWUIO HanpasneHWs ABUXEeHUS NpeALlecTsyeT gpasa nnaTo, AOMKHO 6bITb
BbIGpaHO 3Ha4YeHNe ¥, KOTOPOE COOTBETCTBYET NOCMeAHEMY 3Ha4YeHMIo asbl nnaTo.

¢) BeluncneHwve cpefHeil 3ajepXKn Hadana cMeHbl NMonockl ABUXEHUS

3afepXKKy Havana cMeHbl Monockl ABUXKEHUS BLIMUCIAIOT KaK BpeMA ¢ MOMEHTa NOSBNEHUA yKasaTensa CMeHbl no-
nochkl ABMXKEHWUA A0 Ha4ana cCMeHbl Nornockl ABUXEHUS, ONpeAereHHOro Ha OCHOBE AEUCTBUI NO U3MEHEHUIO HanpaBneHns
ABWWKEHWUA, NpeBbILIaloLLMX NoporoBoe 3HavyeHue. KoHevyHoe 3HaveHne ABNAETCA cpefiHell 3afepXKon ANA KOHKPETHbIX
3KCMEepPUMEHTanbHEIX YCrOBUIA (HanpuMep, onpefeneHHoW BTOpoCcTeNeHHOW 3aaaqu). [Npu npoBeAeHUN 3KCNepUMEHTOB
CMelLlaHHOro Tuna B3anMocBA3b MeXY CMEHaMU NOSOCh! ABUXEHUS N YCNOBUAMU 3KCNEPUMEHTa AorMKHa OCYLLIeCTBNATL-
CA MO TEM Xe NpUHLMIaM, 4TO U NpU BLIYUCTIEHUM AONW NPOMNYLLEHHBIX UK OLWWGO0YHO BBINOMNHEHHBIX CMEH NONOCHI ABU-
XeHuUs (NpuBeeHHOM BhiLLe).

F.4 NepcnekTuBbI pa3paboTku

B aanbHeiileM MOXeT GbITh NornesHa pa3paboTka nokasarternsi, KOTopbli 06befUHAET CHUXEHUE pe3yNnbTaTUBHOCTY
BbIMONHEHUS KaK UCTILITAHWA B LIENOM, Tak U BTOPOCTENEHHOMN 3alauu B €4uHLIN NokasaTenb. TeM He MeHee A0 HacToA-
LLiero BpeMeHU laHHbIi nokasaTenb He 6bin paspaboTaH.
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Mpunoxexnune G
(cnpaBoyHoe)

ﬂepBouaqaanaﬂ BanugaumuAa UCNbITAaHMA HA CMEHY NnoJ1oCbl ABWXKXEHUA

MepBoHavanbHas paspaboTka MCMLITaHMIA Ha CMEeHY NMoMock iBXeHus B pamkax npoekta ADAM Y (Daimler u BMW,
lepmaHus, 2002—2004) 6bina ocHoBaHa Ha criefyloLux AByX nogxofax no nposepke ux BanuaHoctu (cm. [11] n [17]):

- Koppenauus ¢ KputepueM (Hanpumep, No AaHHbIM SKCryaTauum);

- UCNbITAHMA Ha BLINOMHEHUS BTOPOCTENEHHLIX 3afia4v B NOPSAKE CIOXHOCTY.

Ha ocHoBe koppensauuoHHoro nogxofa 6birio NpoTeCTUPOBAHO BOCEMb BTOPOCTENEHHbLIX 3aay, BhIMOMHEHHbIX
npu UCNOSb3OBaHUN TPEHaXepa M B peanbHbIX YcroBusix (Ha obopygoBaHHOM aBToMobune Ha goporax B [epmaHun).
OTo 6bINK cnegyrolne 3agadun: UCMOmNb30BaTb HABUraLMOHHBIA CNIPaBOYHUK UHTErPMPOBaAHHOW HaBUraLMOHHOW cucTe-
Mbl, HABUraLMOHHYIO KapTy, OTperynupoBaTth 3BYK, BBECTU HOMep TernedoHa, 3aMeHUTb KacceTy, BbibpaTb KOHdETH
no UBETY, pasBepHYTb XeBaTENbHYIO Pe3WHKY U NpoyuTaTb pacnucaHue noesfoB (Ha 6ymaxHoM HocuTene). B uccne-
JOBaHUAX B YCIoBUAX aKcnnyartauuu npuHumanu yyactue 30 yenosek (15 MyxuuH, 15 XKeHLWMH, cpeHUil Bo3pacT —
54 roga), Bce y4aCTHUKW BLINOMHANU BTOPOCTENEHHbIE 3afa4u B npoLecce ynpasneHUsi TpaHCMOPTHLIM CPefCTBOM Mo
Jopore ¢ yMepeHHbLIM ABUXeHUEM. Bbinu 3adukcupoBaHbl faHHble ynpaBrneHUss TpaHCNOpPTHLIM CPeACTBOM, a Takke
JOMOMNHUTENbHLIE NoKa3aTenu (4aHHble NoBeAEHUS Y4aCTHUKOB U HanpaBneHHOCTb Ux B3rnsga). B nabopaTopHbIX yc-
nosusix 6biNK nccrefoBaHbl Te e BTOPOCTeNeHHble 3agaqu, npu yyactun 30 yenoBek (24 MyX4uHbI, 6 XeHLUH, cpef-
HuiA BodpacT — 51,6 roga). Ha pucyHke G.1 npeacTaBrieHbl pe3ynbsraThl UCTNbITAHUA Ha CMEHY MOSochl ABUXEHUS U
CTaHfapTHOe OTKIMOHEHWe HanpaBneHUs ABWKEHUS, MOoNyYeHHoe B npoLlecce uccrnefoBaHuii, NpoBOAUMBIX B YCIOBUAX
akcnnyarauuu. 3HavyeHus 6binuM cTaHAapTU3MpOBaHbl Ana obneryeHus cpaBHeHuUs (z-npeobpasoBaHUe) U NONYYEH KO-
acpuymneHT Koppensauuu r= 0,715,

BTopoii nogxoa ANA NpoBepKU BanuHOCTM UCMLITaHUIA Ha CMEHY MOMOCHI ABUXEHUS 3aKrloyancsa B Uccnemo-
BaHUUW BTOPOCTENEHHbIX 3a4a4y B nopsfke CNoXHOCTU. OQHUM U3 HeJOCTaTKOB KOPPENAUMOHHOIo Nogxoaa ABNSeTca
TO, YTO NOPAAOK BLINOMHEHWA BTOPOCTENEHHBLIX 3afla4 C YYETOM CTEMEHU MX CROXHOCTWU OCTaeTCA HEACHLIM, XOTA
UcnblTaHWA, NPOBOAMMbLIE B YCNOBUAX 3KCMMyaTauuy, UHOrAa HasbiBaloT KUCTUHHBIM» KpuTepueMm. [pyrum HegocTar-
KOM 3TOro nogxofa cyutaroT Heobxo4UMOCTb NOBTOPATL BbINOMHEHUE BTOPOCTENEHHBIX 3alad B pasnuUYHbIX YCNOBUAX
(Ha gopore u B nabopatopun). MosToMy fanee UccrnefoBanu napbl BTOPOCTENEHHBIX 3afay C U3BECTHLIM MOPSIKOM
CMOXHOCTU. B OCHOBHOM MpM BbIMOMHEHUU Napbl BU3yarnbHbIX 3aga4y y4acTHUKaM Heobxogumo uccregoBaTb MHOXe-
CTBO CMMBOSOB ANS onpejeneHns Lenesoro cumeosna. B npocThix yCnoBusax LeneBoi cumBos Obin e4UHCTBEHHBIM B
JaHHOM LiBeTe, a B CMOXHbIX YCroBUAX Belnu v Apyrue cUMBOIbLI TOro Xe LBeTa. B nepBom cnyyae LBeT 6k HasBaH
eUHCTBEHHbLIM KpUTEPUEM NOKCKa, TorAa Kak B 4pyroM criydae LBeT npefcTaBnsaeT co60i KpUTEpUA KOHBIOHKTUBHOMO
noucka [20]. YcTaHOBMNEHO, YTO BLINOMHEHNE 3a4a4uu MO KPUTEPUIO KOHBIOHKTUBHOMO noucka TpebyeT 6onblle BHUMa-
HWA 1 BpeMeHW, 3afava aBnaeTca 6onee cnoxXHoi, YeM ee BbINONHEHUE C eJUHCTBEHHLIM KPUTEPUEM MOUCKA. TaKuM
o6pasoM, B UCCNefoBaHUSAX B MOAENUPYEMbIX YCMOBUSX, B OTNWYME OT peasibHbIX YCIIOBUIN, oxupaeMblil pesynsraTt
M3BEeCTEeH 3apaHee W npoBefjeHne AOMONHUTENbHBIX UCMbITaHU (Hanpumep, NpU UCMONbL3OBaHUU TpeHaxepa Unu B
peanbHbIX ycrnoBusix) He TpebyeTcs. BuinonHeHne ABYX KOTHUTUBHLIX 3aZad B AaHHOM WCCIEAOBaHUM 3akntodanoch
B pacyeTe [ByX LlaroB Hanepeq (NpoCTOW ypoBeHb 3afja4vu) U CeMM LIaroB Hasaj (CNOXHbIA ypoBeHb). A npu Bbl-
MONMHEHUW MOTOPHbLIX UMW TaKTUNbHbLIX 3a4a4 Y4aCTHUKU JOMKHbI Bbiny BCTaBUTh MarneHbKYH 4EePEBSAHHYIO NanoYky B
JOCKY C 0TBepCTUAMMU No Kpato 6e3 BU3yanbHOro KOHTPOns. B npocTbix ycrnoBusix oTBepcTusi Gbinu Gonblue, a KoHel
nano4kn 6bin KpYribliM, TOrga Kak B CNOXHbIX YCITOBUSAX OTBEPCTUA ObiNM MeHbLLE M nanodvka Obiria ¢ OCTPLIMU KpasiMu,
3Ha4eHus mdev, nony4yeHHsble B npouecce LCT, Gblnu cCOBEPLUEHHO pasfuyHbl AN 3agay BU3yanbHOro noucka u KorHu-
TUBHOro aHanuaa, B OTNM4Yne OT MOTOPHbLIX 3adad. OTU UCCNefoBaHUsA Nokasanu, YTo B UCNBITAHUAX Ha CMEHY Nonockl
LBWXEHWS B OCHOBHOM MOXHO AU depeHLnpoBaTh BTOPOCTENEHHbIE 3aaqn B COOTBETCTBMU C UX BU3yarbHbIMU UK
KOrHUTUBHBIMU TpeboBaHUAMU.

[o Havana npoBefeHns nccrnegoBaHuin No BanWgHOCTUA UCMbITAHWIA Ha CMeHY Norockl ABMXKeHMSA B NnpoekTe ADAM
paccMoTpeHo 12 BTopocTeneHHbIX 3afad. B uccnegosaHuu npuHAnu yvacTtue 85 Yenosek, Npu UCMOMb30BaHWMN BLICOKO-
TEXHONOrMYHOro TpeHaxepa ¢ yrnom ob3opa 360° U yCOBEpPLUEHCTBOBAHHON CUCTEMON ABUXEHUS. B kauecTBe KpUTepus
ans 12 3afgay 6bin Mcnonb3oBaH 06beAUHEHHEI NoKasaTesb, BLIMUCIIEHHbIA Ha OCHOBE Moka3saTenieil NPoAonLHOro M
nonepeYHoro ynpasneHus, ABMXEHUS rmas U cybGbeKTUBHLIX oLeHoK. KoadhduLmeHT koppensyum no pesynsrataM Bbinon-
HeHua 12 3agay coctasun r = 0,835. pn NCMOMNB3OBAHUN TOMBKO OBBLEKTUBHBIX AAHHLIX, MOMYYEHHbIX B UCNbITAHWUAX Ha
TpeHaxepe 6e3 CyOLEKTUBHLIX OLEHOK, KOAhdULUMEHT Koppensauun coctaeun r = 0,754.

B aanbHeiwem nonesHo uccnegosath BanugHOCTb UCNbITaHUIA Ha CMeHy Nonockl ABuxXeHUs onee geTanbHo.

1) ADAM (Advanced Driver Attention Metrics) — nokasaTenu ypoBHs BHUMaHUS BOAUTENSA.
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Cpep,Hee CTaHAapTHOe OTKIIOHEHue
HanpaeneHus ABMXXEeHUA

2+ .5

1
01—+
-2 -1 8° 1 2 3nHaueHue LCT

1 — BbIOOP KOHETHI MO LBETY; 2 — UCNONb30BaHWe HaBUIALMOHHOW KapTbl; 3 — perynnpoBka 3ByKa;
4 — n3yyeHwe pacnucaHna noesnos; 5 — sameHa KacceThl; 6 — pasBopavnBaHue XeBaTernbHOW Pe3UHKY,;
7 — BBOA HOMepa TenedoHa, 8 — ucnonb3oBaHWe HaBUraLMoHHOIo CrnpaBoYHUKa

MpumevaHnune — r=0,715; p = 0,046 (MupcoH).

PucyHok G.1 — Koppensuus peaynsratos LCT, npoBoguMbIX B laBopaTopHbIX YCIOBUSAX, CO CTaHAapTHBIM
OTKITOHEHWEM HarnpasrneHUs ABWKEHUS, NoMyYeHHbIM B NpoLecce UCCrefoBaHuii B YCNoBUSAX aKCNyaTaumm
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