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BBeneHue

HacTosAwwin cTaHaapT SBNSETCA 4acTblO KOMMIIEKCA MEXAYHAPOAHbIX CTAHAAPTOB, OTHOCALLMXCA K NPO-
MbILUIIEHHBIM MaHWUMNYNSALUOHHBIM poBoTam. [pyrue ctaHaapTbl 3TOr0 KOMNJEKCa OXBATbIBAIOT Takue TEMBI,
kak 6e30nNacHOCTb, OCHOBHbIE XapakTepPUCTUKU, CUCTEMbI KOOPANHAT, TEPMUHOMNOMUIO U MEXAHNYECKNE UHTEP-
dencbl. He06x0ANMMO OTMETUTD, YTO 3TU MEXAYHAPOAHbIE CTAHAAPTLI ABMAIOTCA B3aMMOCBA3aHHbLIMM, A TaKoKe
CBSA3aHHbLIMU C APYTMMU MEXAYHAPOAHLIMU CTaHAapTaMU.

YuCcno NpOMBILLNEHHBIX MAHUNYNAUMOHHBIX POGOTOB, MCNONb3yeMbIX B NPOWU3BOACTBEHHONW cpeae,
NOCTOSIHHO BO3pacTaerT, YTo nog4epkuBaeT HeoBXoAUMOCTL CTaHAAPTHOrO dhopmara ansa cneuudukaumm un
npeAcTaBNeHUst XapakTepucTuk poboTos.

HacToswuii cTaHaapT npegHasHadeH ans o6ecnevyeHns NOHUMaHNUA Mexay Nonb30BaTeNsiMU U N3roTOBU-
Tensimu poboToB M poBOTU3NPOBAHHLIX cucTeM. OH onpeaenseT BaxHble paboune xapakTepuUCTUKK, ONUCHIBAET,
Kak OHW AOMKHbI ObITb CneuudUUMPOBaHbI, U PEKOMEHAYET, Kak OHU AOSMKHbI TECTUpPOBaTLCA. MpumMep TOro,
Kak pesynbraTbl TECTUPOBAHMA AOMKHbI ObiTb OTPaXEHbI B OTYETE, BKAIOYEH B NpunoxeHue C HaCTOALEro
cTaHaapra. XapakTepucTukM, ANA KOTOPbIX B HACTOSLLEM cTaHAapTe onpeeneHbl MeToAbl TECTUPOBAHMUS,
CYLLECTBEHHO BIMSIOT HA NPOU3BOAUTENLHOCTL poboTa.

MoapasymeBaeTcs, YT0 NONb30BaTENb HACTOALLETO CTaHAapTa BbibepeT, kakue paboune xapakTepucTukm
ZOJDKHbI TECTUPOBATLCA B 3aBUCUMOCTM OT €10 COOCTBEHHBIX KOHKPETHbIX TPEGOBaHMIA.

TecTbl, ONMCAHHBIE B HACTOALLEM CTaHAApTe, MOTYT NPUMEHSATLCA NOMHOCTLIO MM YaCTUYHO B 3aBUCH-
MOCTU OT Tuna pobota u TpeboBaHui K Hemy.

OCHOBHasi YacTb HACTOAILLErO CTaHAApTa CBA3aHa C TECTUPOBAHWEM UHAUBUAYATIbHBIX XapaKTEPUCTUK.
KoHKpeTHbIE napameTpbl AN CPABHUTENbHOMO TECTUPOBAHUA NPUBEAEHBI B NPUNIOKEHUU A AN XapaKTepUCTUK
nepemeLLeHns Mexay No3MLMAMU U XapakTepUCTUK OTPpaboTKU TPaeKTopuu.

MpunoxxeHue B HACTOALLEro cTaHaapTa CoAePXMT PYKOBOACTBO MO BbIBOPY TECTOB AN TUNUYHLIX NpU-
MEHEHU.

MpunoxeHue C HACTOSALLEro CTaHAapTa COAEPXUT pekoMeHAyeMbli bopmaTt oTYeTa 0 TECTUPOBAHUM,
BKIOYasi MUHUMAanNbHO HEOGX0AMMYIO MH(OPMALIMIO U UTOT PE3YNLTAaTOB TECTUPOBAHMUS.
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HAUWOHAJNBbHBIN CTAHOAPT POCCUNCKON SGEOQEPALUMN

P0o60Tbl NPOMBILINEHHbIE MAHMNYAALUOHHbIE
PABOYUE XAPAKTEPUCTUKN N COOTBETCTBYIOLUME METObl TECTUPOBAHUA

Manipulating industrial robots. Performance criteria and related test methods

DNarta BBegeHusa — 2018—01—01

1 Obnactb NnpUMeHeHus

Hacrosawwmit ctaHaapT onucbiBaeT METOAbI ONPEAEeneHusi U TECTUPOBaHUSA CneayloLmx paboumnx xapak-
TEPUCTUK NPOMBILLNEHHBIX MaHUNYNALUMOHHBLIX POBOTOB:

- TOYHOCTb NO3ULMOHUPOBAHUA U NOBTOPSAEMOCTb MO3ULIMOHUPOBAHUS;

- pasHOHaNpaBneHHOE N3MEHEHUE TOYHOCTU NO3ULUOHUPOBAHNUS,

- TOYHOCTb OTPabOTKU PACCTOSIHUSA U MOBTOPSAEMOCTb OTPAOOTKN PACCTOSHUS;

- BpeMs cTabunusauum nonoXKeHUs;

- nepeperynupoBaHue no NOMOXEHMIO;

- Apend xapakTepuCTUK NO3ULNOHNPOBAHUS;

- B3aUMO3aMEHSEMOCTb;

- TOYHOCTb OTPaBOTKM TPAEKTOPUU U NOBTOPSIEMOCTb OTPAbOTKU TPAEKTOPUM;

- TOYHOCTb OTPabOTKU TPAEKTOPUW NPKU NEPEOPUEHTALIUN;

- OTKIOHEHUS Ha NOBOPOTAX;

- XapakTepUCTUKN CKOPOCTM OTPabOTKU TPAEKTOpUM;

- MWHUMAarnbHOE BPEMS MO3ULIMOHUPOBAHUS;

- CTaTUYeCcKyto NoAaTNMBOCTE;

- OTKMOHEHUSI NPU MONEPEYHbIX NePEMELLEHUSIX.

Hacroawui ctaHaapT He onpeaenseT, Kakue U3 NepevncrnerHbliX Bbille pabounx xapakTepucTuK AOMKHbI
ObITb BbIOPaHbI A TECTUPOBAHUS KOHKPETHOTO poboTa. TecTbl, ONUCaHHbIE B HACTOSALLEM CTaHAapTe, IMaBHbIM
00pa3om npeaHasHa4eHbl Ang pa3paboTku U NPOBEPKM MHAUBUAYATBHbLIX XapakTEPUCTUK pOOOTOB, HO MOTYT
TaKke ObITb UCMONb30BaHbI ANA TAKUX LEnen, Kak MCnbiTaHNe ONbITHbIX 00pa3UoB, TUNOBbLIE UCTLITAHUA UMK
NPUEMOYHbIE UCTILITAHUSI.

Uto6bl NPOU3BECTH CpaBHEHUE pabounxX XapakTEPUCTUK MeXay pasHbiMu poboTamu, kak ato onpege-
NEHO B HaCTOsLLEM CTaHAapTe, Creaylowmue napameTpbl A0MKHbl ObiTh OAMHAKOBbLIMU: rabaputbl kyba ans
TECTUPOBaHUS, TECTOBbLIE HArpy3ku, TECTOBbIE CKOPOCTU, TECTOBbIE TPAEKTOPUU, TECTOBBIE LIMKIIbI, NapaMeTpbl
OKpy>aioLLei cpeabl.

B npunoxeHnun A npusegeHsl napamerpsbl, cnelmduyHbIE AN CPABHUTENbLHOIO TECTUPOBAHUSA XapakTe-
PUCTUK NEPEMELLEHNSA MEXAY NO3ULMAMU U XapaKTEPUCTUK OTPabOTKM TPAEKTOPUMN.

HacToawwmi ctaHaaptT npUMEHUM KO BCEM MPOMbILLAIEHHBIM MAHUMNYALUMOHHbLIM PO60TaM, COOTBETCTBYIO-
wmm ux onpeaeneHunto B UCO 8373. OaHaKo B TEKCTE HACTOSILLErO cTaHgapTa TEPMUH «poboT» 06o3Havaet
MPOMBbILLIIEHHbIA MAaHUNYNALUUOHHBINA poBOT.

2 HopmaTuBHbIe CCbINIKU
B HacToALleEM CTaHaapTe ncnonb3oBaHbl HOPMAaTUBHBLIE CCbINKU HA cneayrlue MexayHapoaHble CTaH-

JapThbl U JOKYMEHTbI (4N AaTUPOBAHHbIX CChINOK CreayeT UCMONb30BaTh yKasaHHOE U3aaHue, Ans HeaaTupo-
BaHHbIX CCbINOK — MOCMNEAHEe U3aHne yKasaHHOro JOKYMEHTA, BKMoYas BCE MOMpPaBku K HEMY.

M3paHue ocbuuymnanbHoe
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ISO 8373:2012, Robots and robotic devices — Vocabulary” (Po60Tbl 1 poGOTOTEXHUYECKUE YCTPONCTBA.
TepMUHbI U ONpeaeneHns)

ISO 9787:1990, Manipulating industrial robots — Coordinate Systems and motions (IpOMbILLNEHHbIE
MaHUNYNSALMOHHbIE PO6OTbl. CUCTEMbI KOOPAMUHAT U TUNbI NEPEMELLEHWIA)

ISO 9946:1991, Manipulating industrial robots — Presentation of characteristics (IMpomblILneHHbIe Ma-
HUNYNAUMOHHBIE PoGOThI. MpeacTaBneHne XapakTepucTuk)

3 TepMUHbI 1 onpeneneHus

B HacToswem craHgapTe npuMeHeHbl TepMUHBLI U onpeaenedunsa no NCO 8373, a Takke creaytowme
TEPMUHBI U ONpeaeneHus:

3.1 knacTep (cluster): MHOXXeCTBO M3MEPEHHbIX TOYEK, MCNOMNb3yeMbIX ANS pacyeTa TOYHOCTU U NOBTO-
pPSAEMOCTM XapakTepucTuk (NpuMep B BUAE AMarpaMMbl NOKa3aH HA PUCYHKE 8).

3.2 ueHTp TAXKECTHU (barycentre): [na knacrtepa M3 n TOYEK, 3a4aHHbIX CBOMMMW KOOpAUHATaMu
(X — ¥; — Zj), UEHTPOM TSXKECTH KracTepa TOUeK ABMSAETCA TOYKA, KOOPANHATLI KOTOPOW PaBHLI CPEAHUM 3HA-
YEHUSM, X, ¥ U Z, pacCunMTaHHbIM No hopmMyrnam, NnpuBeaeHHbIM B 7.2.1.

3.3 sanasabiBaHue namepeHuna (measuring dwell): S3agepxka perncrpaumm JaHHbIX B TOYKE U3MEPEHUS
(Hanpumep, BpeMsi MeXay ynpasnsiowyMM CUTHANOM «B MO3ULMKUY» U CUTHANOM «Hayano U3MepeHusi» usme-
PUTENBHOIO YCTPOWCTBA).

3.4 BpeMs usmepeHunna (measuring time): Bpems, 3aTpayeHHOe Ha PerucTpaumio M3MepeHun.

4 EQMHULbI U3MepeHus

Ecnu He ykaszaHo MHOe, BCe pa3MepHbIe BENUUYMHBI NPEACTaBNEHbI CNEeAYIOLLMMN €AUHULIAMU N3MEPEHUA:
- ANMHa B Munnumetpax (Mm);

- yrnbl B paguaHax unu rpagycax (pag) nnum (°);

- BpeMsA B cekyHaax (c);

- Macca B kunorpammax (Kr);

- cuna B HblOTOHax (H);

- CKOpOCTb B METpax B CekyHay (M/C), rpagycax B cekyHay (°/c) unu paguaHax B cekyHay (paa/c).

5 CokpaleHusi 1 0603HauYeHUA

B HacTosLUEM CTaHAapTe UCNONb30BaHbI Crieaylowme cokpaLleHus 1 0603Ha4YeHus.
5.1 OCHOBHbIe COKpaLlieHus

A — TOYHOCTb;

R — noBTopsieMoCTb;

V — U3MEHEHUE;

F — dnoktyauus;

d — ppeitd;

P — nosuuus;

D — paccrosHue;

T — nyTb (TpaekTopus);

V — CKOpOCTb;

W — nonepeyHoe nepemeLleHmne;
E — B3auMo3amMeHsAeMOCTb.

5.2 MapameTpbl

a, b, c — opueHTauus (yrnosble COCTaBNALIME) OTHOCUTENBHO OCe X, Y U Z;

X, ¥, Z— INWHENHbIE KOOPAUHATEI N0 OCAM X, ¥, Z;

N — 4UCNO LUUKIOB U3MEPEHUS;

m — YUCIO TOYEK M3MEPEHU Ha TPAEKTOpUU;

S — cTaHgapTHOE OTKIIOHEHUE;

D — paccrosiHne Mexay AByMSl ToUKamu;

| — paccrosiHue Mexay akTu4eckon No3uLMeNn U LEHTPOM TSHKECTU (PaKTUHECKUX MO3ULIMIA;

) OtmeHeH. deitcTayeT MCO 8373:2012.
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V — CKOPOCTb OTpabOoTKM TpaeKTopuu;

AP — TOMHOCTb MO3ULIMOHMPOBAHMUS,

RP — noBTOpsieMOCTb NO3ULIMOHUPOBAHWSI;

VAP — u3MeHeHue TO4YHOCTH Pa3HOHaNPaBneHHOro No3ULMOHUPOBAHKS,
AD — TO4HOCTb OTPaboTKM paCcCTOSIHUS

RD — noeTopsieMOCTb OTPabOoTKN PacCTOSIHUS;

t— Bpems crabunusaumm no3vumm;

OV — nepeperynmpoBaHue no MosokeEHUIO;

dAP — ppeiih TOUHOCTU NO3ULMOHUPOBAHUS;

dRP— ppevich NOBTOPSIEMOCTM NO3ULIMOHUPOBAHUS;
AT — TOMHOCTb OTPaboTKU TpaeKkTopuy;

RT — nosropsieMocCTb OTpaboTku TpaekTopuu;

CR — owwumbka CkpyrneHus npu noBopoTe;

CO — nepeperynuposaHue npu noBopoTe;

AV — TOYHOCTb CKOPOCTU OTPABOTKN TPAEKTOPUM;
RV — noBTopsieMOCTb CKOPOCTH OTPABOTKM TPAeKTOpUm;
FV — dniokTyauma ckopocTn oTpaboTKn TpaekTopuu;
WS — owmbka xona nonepeqHoro nepemMeLLeHus;

WF — oLumbka 4acToTbl NONepe"Horo NEPEeMeLLEHms.

5.3 NHaekcbl

a, b, c — 0603HayaeT xapakTepUCTUKU OPUEHTALMU OTHOCUTENLHO OCEW X, ¥, Z;

X, ¥, Z — 0603Ha4yaeT XxapakTePUCTUKN MO3ULIMOHUPOBAHUA NO OCAM X, ¥, Z;

C — KOMaHaa;

i — oBo3Havaer i-10 abcuucey;

j— obo3Havaer j-in uukm;

k — 0Bo3HavaeT k-e HanpaBneHUe;

h — o603HauaeT h-e HanpaBneHue;

1,2,... — 0603Ha4aeT no3uumo Homep 1,2,...;

€ — yrnoBas To4ka (pebpo);

g — TOuKa, B KOTOpPOW napameTpbl pobGoTa CHUXAIOTCA B Npeaenax yKkasaHHbIX XapakTepucTuk oTpaboTku
TpaeKkTopuu;

P — nosnuus.

5.4 ipyrme 0603HauYeHUA

C, — Cgz — yrmbl TECTOBOrO Ky0a;

E, — E4 — yrmbl NpsiMOYrosibHOM NIOCKOCTW AN U3MEPEHUS XapaKkTepUCTUK OTPaboTKn TpaekTopuu;
G — LEeHTp TSKeCTU Knacrepa (pakTuyeckux nosnumi;

O, — Hayvarno usMepuTensHONn CUCTEMbI KOOPAUHAT.

n pumMmeyvyaHue — [JononHuTenbHble 0603Ha4YeHNUA NOSACHEHbI B COOTBETCTBYIOLLUX MYHKTax.

6 YcnoBusi TeCTUpOBaHUSA XapaKTepUCcTUK

6.1 YcTtaHoBKa poGoTa

Po6oT fOImKeEH ObITh YCTAHOBIIEH B COOTBETCTBUW C PEKOMEHAALUSMU U3TOTOBUTENS.
6.2 YcnoBusa o0 Hayarna TeCTMpoBaHUA

Po6oT aomkeH 6bIThb NONMHOCTLIO cOBpaH U NpuBeaeH B pabotocnocobHoe cocTosiHue. Bce Heobxoau-
Mbl€ OnepaLuu no BbIPaBHMBAHWIO, PErYNIMPOBOYHbIE NpoLeaypbl U (PYHKLMOHANBHBIE TECTbI AOMKHbI ObITh
YCNEeLHO BbINOMHEHbI.

TecTUpOBaHUIO AOIDKHA NPeALIeCTBOBATbL HEOOX0AUMAsA onepaLus no NPorpeBy, €CNu 310 yKasaHo u3-
rOTOBUTENEM, 3@ UCKITIOYEHNEM TECTUPOBAHUSA Apenda XapakTepUCT MK MO3ULIMOHMPOBAHUSA, KOTOPOE [JOIDKHO
HAYUHATLCA C XONOAHOTO COCTOSIHUSA.

Ecnu y pobota uMeeTcst BO3MOXKHOCTb PETYNIMPOBKM NOfb30BATENEM, KOTOPAs MOXET MOBIUATL HA NOGYI0
M3 TECTUPYEMbIX XapaKTePUCTUK, UMN ECIIM XapaKTEPUCTUKN MOTYT ObITb 3aperncTpMpPOBaHbl TOSbKO C MOMOLLbKO
cneumanbHbix dyHKUMI (Hanpumep, BO3MOXHOCTb KanuOpoBKu, Mpu KOTOPOIM NO3MLIMKN 384al0TCH C NOMOLLIIO
nporpamMM1pOBaHnsl B aBTOHOMHOM PEXUME), TO YCIOBUS NPOBEAEHNUSA TECTUPOBAHUA AOMKHbI ObITb yKa3aHsbl
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B OTYETE O TECTMPOBAHUM U (B TEX CMyYasi, KOrga 3T0 HEOGXOAMMO AN OTAENbHbLIX XapaKkTepUCTUK) 40MKHbI
NOAAEPKNBATLCS NOCTOSIHHBIMU BO BPEMS KXKAO0r0 TECTA.

6.3 dkcnnyaTtauMOHHbIE U BHELWHWE YCIIOBUA

Paboune xapakTepuUCTUKU, ykasaHHbIE U3TOTOBUTENEM W OMNpPeaeneHHble COOTBETCTBYIOLLMMI METOAAMU
TECTUPOBAHUS, YCTAHOBIEHHbLIMU B HACTOSAILLEM CTaHZapTe, SABNSAIOTCSA A0CTOBEPHLIMU TOMBKO A4S BHELLUHUX U
HOPMarbHbIX SKCIIYaTALMOHHbIX YCIOBUIA, OFOBOPEHHBIX N3TOTOBUTENEM.

6.3.1 dkcnnyaTtauuoHHbIe YCIOBUSA

HopmanbHbIe 3KCnnyaTaumMoHHbIe YCNOBUS, UCMOMb3yEeMbIE NPU TECTUPOBAHUK, OIKHBLI COOTBETCTBOBATb
YCMOBUAM, YKa3aHHbLIM U3rOTOBUTENEM.

K HOopmanbHbIM 3KCNNyaTauMOHHbLIM YCIIOBUAM OTHOCHATCS, HO HE OrpaHWYMBAIOTCA UMK, TpeboBaHus
K SNEKTPUYECKOMY, rMAPaBNUYECKOMY U NMHEBMATUYECKOMY MUTaHMIO, KOlebaHUsM U HapyLLUEHUSIM MUTaHUS,
MakcuManbHbIM rpaHuuam 6esonacHol akcnnyatauum (M. MCO 9946).

6.3.2 BHewHue ycnosus

6.3.2.1 BBeaeHue

Tpe6oBaHWsA K BHELLUHMM YCIOBUSAM NPW TECTUPOBAHUM, ONPeAENEHHbIM B 6.3.2.2, 0MKHbI ObITb YKa3aHbI
U3roTOBUTENEM.

K BHELUHUM YCMOBUAM OTHOCATCA Temneparypa, OTHOCUTENbHAS BAAXHOCTb, 3MEKTPOMarHUTHbIE U 9nek-
TpOCTaTUYECKUE NOMA, pagnuonoMexu, 3arpsa3HeHus atmocdepbl M OrpaHMYEHUE NO BbICOTE Haf, YPOBHEM MOPS.

6.3.2.2 Temneparypa npu TeCTUpOBaHun

TemnepaTypa okpy»atoLuero Bosayxa (6) npu TeCtupoBaHum AorpkHa ObiTh paBHa 20 °C. [ipyrue Temne-
paTypbl OKPYXaIoLLEro BO3AyXa A0MKHbI ObITb OTMEYEHbI U MOSICHEHbI B OTYETE 0 TECTUpOBaHuM. Temnepartypa
npu TECTUPOBAHWUM AOIDKHA Nogaepxunsartbcs pasHon (6 + 2) °C.

Po60T 1 nameputenbHbIe MHCTPYMEHTbI JOIKHBI HAXOAUTLCA BO BHELLHEN Cpeaie TECTUPOBAHUA AOCTaTOu-
HO AnuTenbHOoe BpeMs (KenaTenbHO B TeY4EHUE HOYM), YTODbI Nepes HayanoMm TECTUPOBAHUS OHU HAXOAMIUCH
B TepMOCTaﬁl/IJ'IbHOM cocTOAHUN. OHKU OOJDKHbI OblTb 3aLjniieHbl OT CKBO3HAKOB U BHELLIHUX UCTOYHUKOB TENMNa
(Hanpumep, CONMHEYHOro CBETa UMW Harpesarenew).

6.4 MpUHUMNBI U3MEPEHUSA NEPEMELLEHUIA

PesynbTarbl U3MepeHuUs NONIOXKEHUS U OPUEHTaUNN (X;, ¥ 2; & b, €)) BOMkKHbI GbiTh BbIpaXKEHbI B Ga30B0M
cucreme koopauHart (cM. UCO 9787), nnbo B cucTeme KOOpAMUHaT, CBA3aHHON C U3MepuTenbHbIM 060pyaoBaHueMm.

Ecnu 3agaBaeMble NOSIOXeHUA U TpaekTopum po6oTa onpeaeneHbl B APYron CMCTeMe KOOpAUHAT (Hanpu-
Mep, C MOMOLLIbIO MPOrPaMMUPOBAHUSA B aBTOHOMHOM PEXUME), OTNMYAIOLLENCH OT U3MEPUTENLHON CUCTEMBI, TO
JaHHble JOMKHbI ObITb Npeobpa3oBaHsl B 04HY 0OLLYI0 CUCTEMY KOOpAUHAT. B3aumMocBA3b Mexay cucremamm
KoopauHaT AomkHA ObiTb YCTaHOBMNEHA G MOMOLLLIO UBMEPEHUA. B JaHHOM Criydae N3MepPEHHbIE NMONOXEHUS,
onpegenexHble B 7.2.1, He JOMKHbI MCMONB30BATLCA B KAYECTBE HaYanbHbIX MOMOXEHU ANnA npeobpasoBaHus
JAaHHbIX. HauyanbHas n usmMepeHHas TO4YKM JOMMKHbI HAXOANTECA BHYTPU TECTOBOTO Kyba 1 fOrmkHbI ObITb yaane-
Hbl APYT OT Apyra Ha BO3MOXHO BornbLuee pacCTosHME (Hanpumep, ecnu To4kn ot P, A0 P5 ABNAIOTCA TOYKaMK
M3MEPEHUSA, TO B KAYECTBE HayamnbHbIX TOYEK MOTYT GbITb MCnone3osaHbl C;, Cy4, Cs, Cg).

Ons pabounx xapakTepucTuK, CBA3aHHbIX C HAMPaBMNeHMeM, B pesyrnbsrarax TECTUPOBAHUSA JO0MKHA ObITh
yKa3aHa B3aMMOCBA3b Mexay 6a30BON CUCTEMON KOOPAUHAT 1 BLIOPAHHOW CUCTEMON KOOPAUHAT.

Touka N3MEPEHUS AOIMKHA NEXaTh Ha PaCCTOAHUM OT MEXaHW4eCcKoro uHTepdenca, ykasaHHoM 13roTo-
BuTenem. Mo3nums aTON TOYKM B CUCTEME KOOPAMHAT MexaHuuyeckoro uHtepdgenca (cm. MCO 9787) nomkHa
ObITb 3aperMcTpupoBaHa (CM. pUCYHOK 7).

MocneaoBaTensHOCTL MOBOPOTOB, UCMONb3yemas NPK pacyeTe OTKIIOHEHUS OPUEHTaLMK, AOMKHA ObITb
nocrpoeHa Takum o6pasoM, 4Tobbl opueHTaLusi Morna 6bITb HenpepbIBHOM MO 3Ha4YeHwWI0. [MNpu aTom 6e3paznuy-
HO, OCYLLIECTBIAETCA NIM NOBOPOT OTHOCUTENBHO NOABUXHBIX OCEl (HAaBUraLMOHHBIX YITIOB UMK YrioB dinepa)
UM OTHOCUTENBHO HENOABMXKHBIX OCEN.

Ecnu He ykasaHo MHOe, TO U3MEPEHUS AOMKHbI OblTb NPOU3BEAEHbI MOCHe TOro, Kak dakTuyeckoe no-
noXeHne cTabunusmpyercs.

6.5 MamepuTenbHbleé NPUGOPbI

[na n3MepeHnss xapakTePUCTUK TPAEKTOPUM, NepeperynupoBaHns U cTabunmsaummu NonoXxeHus, gu-
HaMWYECKNe XapaKTepUCTMKN annapaTypbl MOMyYeHns AaHHbIX (HanpuMep, YacToTa onpoca) AOMkHbI BbiTh
JOCTaTOYHO BbICOKMMM AN TOrO, Y4TOBbLI 06ecneYnTb NonyveHme afekBaTHOro NPeAaCcTaBneHnss U3MepPSieMbIX
XapaKkTepUCTUK.
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MameputensHas annapartypa, ucrnonb3yemas npu TecTupoBaHuu, AomkHa ObiTb kanubpoBaHa, a no-
rPEeLUHOCTb U3MEPEHNUs AOMkKHa BbITb OLUEHEHA U yKa3aHa B OTYeTe O TecTupoBaHuu. Bo BHuMaHue crnegyer
npMHUMaTh cnegyoLlimMe napamMmeTpsbl:

- WHCTPYMEHTAalbHbl€ MOrpeLIHOCTH;

- cucreMatuyeckne norpeLlHoCcTu, CBA3aHHbi€ C NCNnonb3yemMbiM METOAOM USMEPEHUA;

- BbIYUCIUTENbHbIE MOrPELLIHOCTH.

O6Las NorpeLLIHoCTb U3MEPEHNA HE AOMKHA NPeBbILATh 25 % OT 3HAYEHUs TECTUPYEMOI XapaKkTepuc-
TUKN.

6.6 Harpy3ka Ha MexaHu4Yeckuin uHtepdgeic

Bce TeCTbl A0MKHLI BLIMOAHATLCA C TECTOBOW Harpy3kon, paBHon 100 % OT HOMUHAMBHBLIX HArPY304HbIX
YCNOBMNI, T.€. Macca, NofoXXeHUe LEHTPa TSHXECTU, MOMEHTbI MHEPLMU AOIMKHBI COOTBETCTBOBATL cneunduka-
UK M3rotoButens. HoMmMHanbHble HAarpy304Hble YCNOBUSA AOMKHbI OblTh YKa3aHbl B OTYETE O TECTUPOBAHUM.

[ns Toro 4ToObl OXapakTepn3oBaTb POGOTa C NOMOLLLIO XapakTEPUCTUK, 3aBUCALLMX OT Harpy3ku, MoryT
ObITb NMPOBEAEHbLI AONOMNHUTENbHbLIE TECTbI C MACCOW HOMUHANbHOW HArpy3ku, ymeHbLUEHHON Ha 10 %, kak
nokasaHo B Tabnuue 1, unm ¢ Apyrum 3Ha4eHWeEM, YKa3aHHbIM U3rOTOBUTENEM.

Ecnun yactb usmeputenbHbix NpubOpPOB ycTaHaBNMBaeTCA Ha poboTe, TO MX Macca U pacnonoxeHue
JOJMKHbI pacCMaTpUBaTLCA Kak YacTb TECTOBOW Harpy3Kku.

Ha pucyHke 1 nokasaH npumep TeCTOBOro pabo4vero opraHa co cMeLLeHHbIMU CG (LUEHTPOM TSXKECTM) U
TCP (ueHTpanbHOM TOYKON MHCTpYMeHTa). TCP saendaeTca Toukon nsmepenus (MP) Bo Bpemsa TECTUPOBAHUS.
Mo3numsa TOUKM U3MepPeHUst AOMKHA ObITb yKasaHa B OTYETE O TECTUPOBAHUMN.

Tabnuya 1— TecToBble Harpysku

Ucnonbsyemas Harpyska
TecTnpyemble 100 % OT HOMWHaMNBHON HarpysKku Macca HoMWUHarbHOW HarpysKku
XapakTepucTukn yMeHbLueHa Ha 10 %
(X — obasaTenbHo) (O — Heobs3aTeNbLHO)
TOYHOCTb U MOBTOPAEMOCTb X O
No3NLMOHUpOBaHNA
Pa3sHoHanpaBneHHoe nsmeHeHue X O
TOYHOCTW MO3WLMOHUPOBaHMUSA
TouHOCTb 1 NOBTOPAEMOCTb 0TPaboTKN X -
paccTosHMS
Bpems cTtabunusayuu nonoxeHus X O
[MepeperynupoBaHue no NoroXeHuto X O
Opeid xapakTepucTuk X -
No3nLUOHUPOBaHNSA
BaanMo3aMeHssemocTb X O
TOYHOCTb U MOBTOPAEMOCTb OTPaboTKu X O
TpaekTopuu
ToYHOCTb OTPaboTKW TpaeKTopuu Npu X O
nepeopueHTaLmu
OTKNOHeHUA Ha noBopoTax X -
XapaKTepuUCTUKN CKOPOCTU oTpaboTku X O
TpaekTopuu
MuHUMansHoe BpeMs NO3ULMOHUPOBAHUA X O
Cratnyeckas nogatnmBoCcTb - Cwm. pasgen 10
OTKIMOHEHNA NpU NonepeyHbIX X O
nepeMeLLeHmnsx
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X PW)

PucyHok 1 — Tlpumep TecToBOro paboyero opraHa

6.7 TecToBble CKOPOCTHU

Bce xapakTepyCTUK1 NO3ULVOHMPOBAHUSA A0/MKHbI TECTUPOBATLCS NPY MakCMMaslbHO BO3MOXHOWM CKOpO-
CTV NMepeMeLLeHnss Mexay 3aflaHHbIMU NO3NLUAMU, T. €. C KOppeKUumneli CKOpoCTW, YCTaHOB/IEHHON Ha 100 % B
KaXXgoMm cryyae. onosHuTe bHble TeCTbl MOTYT 6biTh NpoBedeHbl Npu 50 % n/unm 10 % OT AaHHON CKOPOCTW.

Lnsa xapakTepuctuk oTpaboTkn TpaekTopun BCe TeCTbl AO/HKHbI BbIMNOSHATLCA npy 100 %, 50 % n 10 %
OT HOMWH&/IbHOM CKOPOCTU OTPabOTKM TPaeKkTopwuM, yKasaHHOU W3roToBUTENEM, AN KaxAoW TecTupyemoi
xapakrepuctukn (cMm. Tabnuuy 3). HomMmrHanbHas cKOpoCcTb OTPabOTKM TpaekTopum A0/MKHA ObiTb ykasaHa B
oTyeTe 0 TecTUpoBaHMKN. CKOPOCTb, 3afaBaemMast /1 KaXA0ro Tecta, 3aBUCUT OT (POPMbI U A/IMHBI TPAEKTOPUMN.
Po6oT fomkeH 6biTb cnocobeH pas3BuBaTb AaHHY CKOPOCTb MOC/e NPOXOXAeHWs, no kpaviHel mepe, 50 %
OT ANMHbI TECTOBOW TpaekTopun. CoOTBETCTBYHOLME paboune XxapakTepucTukn A0/MKHbI 6biTb 4OCTOBEPHbI B
TeYyeHune 3TOr0 BPEMEHMU.

B oTyeTe f0/MKHO GbITb OTPAXEHO, YTO CKOPOCTb OblNa 3afaHa B NO3ULMOHHOM WM KOHTYPHOM pexume
ynpaB/ieHNs, eCNn ecTb BO3MOXHOCTb BblOOpa 3TOr0 pexvma.

Bce gaHHble, OTHOCALWMECS K TECTOBbIM CKOPOCTAM, NpuBeeHbl B Tabnuuax 2 n 3.

Ta6nuya 2— TecToBble CKOPOCTU AN XapaKTEPUCTUK OTPABOTKM MOSTOXKEHMUS

CKopoCTb
TeCTUpyeMble XapaKTEpHCTVKIA 100 % OT HOMMH&/TLHOM CKOPOCTU 50 % ww 10 %
(X — obsizareribHo) HOMVH&/TbHOI CKOpPOCTU
(O — Heobs13aTEsEHO)
TOYHOCTb M NMOBTOPAEMOCTb MO3ULIYOHNPOBaHUSA X O
Pa3HoHanpas/ieHHoe M3MeHeHne TOYHOCTU X O

no3numMoHnpoBaHUA
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TecTupyeMmble xapakTe pUcTuKu

CkopocTb

100 % OT HOMUWHarbLHON CKOPOCTU
(X — obsazaTensHo)

50 % vnn 10 %
HOMWHamMBHOW CKOpOCTH
(O — HeobAazaTenLHO)

To4YHOCTb 1 NOBTOPAEMOCTb 0TPabOTKN PacCTOSHUSA X O
Bpems cTabunusauuu nonoxeHuns X O
[MepeperynupoBaHue no NoroXeHuto X O
Hpeiid xapakTepucTuk NO3NLMOHNPOBaHUA X -
BaanMozaMeHssieMocTb X O

MuHUMansHoe BpemMA no3munoHnpoBaHmnA

CM. pasgen 9 v Tabnuuy 20

Ta6nuya 3 — TecToBble CKOPOCTU ANS XapaKTepUCTUK OTPaBGoTKN TpaekTopuu

CkopocTb
0 (A 0 11 0 ¥
TecTUpyeMble XapaKTepucTUKN 100 % OT HOMWHarbHOW 50 % OT HOMUHanbHON 10 % OT HOMUHanNbHON
CKOpoOCTH CKOpOCTH CKOpOCTH
(X — obsaszaTensHo) (X — obsaszaTensHo) (X — obasaTenbHo)

TOYHOCTb M NOBTOPAEMOCTL OTpaboT- X X X
Ku TpaeKkTopum
TouHOCTb OTPabOTKM TpaeKTopun Npu X X X
nepeopueHTayum
OTKINOHEHNSA Ha noBopoTax X X X
XapaKTepUCTUKMN CKOPOCTU OTPaboTKM X
TpaekTopuu
OTKINOHEHNA NpU NOoNepeYHbIX nepe- X X X
MelLLeHUaxX

6.8 OnpeaeneHUA TeCTOBbIX MO3ULIMIA U TPAEKTOPUIA

6.8.1 Llenb

B paHHOM noapasaene onucaHo, Kak NATb NOAXOAALLUMX NO3ULMIA pa3MeLLeHbl B NIOCKOCTU, pacnoro-
>KEHHOW BHYTpM Kyba B npeaenax pabouyelt 30Hbl. B HEM Takke onmcaHbl TECTOBLIE TPAEKTOPUM, MO KOTOPbIM
[IOMKHO NPOUCX0ANUTb NepemMellieHne. Ecnu poboT umeeT 6onbLLIOK Ananas3oH NnepemeLLeHNUsi No 0AHON OCU U
HeBONbLLOW NO APYroW, TO KyD A0MmKeH BbITb 3aMEHEH NPSIMOYTOSIbHbIM NapannenorpaMMom.

6.8.2 PasmeuleHue Kyba B pabouem npocTpaHcTBe

Kyb ¢ BepwmHamm, 0603Ha4eHHbIMKU OT C4 A0 Cg (CM. PUCYHOK 2), pacnonoXeHHbln B pabodent 30He,
AOIDKEH YAOBMNETBOPATL CNeayoLwmuM TpeGoBaHUAM:
- Ky0 AOMmKeH ObITb pacnonoXeH B TOW YacTu paboyelt 30HbI, KoTopasa OyaeT Hanbonee UCNoNb30BaHa;
- Ky0 AOMKEH UMETH MaKkCUManbHbI 00beM, AONYCTUMBIN AN rpaHeit, napannenbHbix 6a3oBon cucreme

KOOPAMHAT.

PuUCyHOK, Ha KOTOPOM MOKa3aHO PacnonoXeHue UCNONb3yeMoro kyba B pabouei 30He, 4OMKEH ObiTb

BKINOYEH B OTYET O TECTUPOBAHUN.
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PucyHok 2 — PacnonoxeHue kyba B paboueli 30He
6.8.3 PacnonoxeHne Ncnosb3yemblx MJOCKOCTEN BHYTPU Kyba

[nsa TecTMpoBaHMsa NO3MLMOHMPOBAHMA 40/KHA MCNOMb30BaTbCS O4HA M3 CAeAyLWmMX NA0CKOCTel, Ans
KOTOPOW M3roToBUTENb ONpefenun aeicTeytolme 3Ha4YeHsa B cneyudmkaymm:

a) C"C3-Cy-Cs;

b) C2-C3-C8-C5;

C) C3-C4-C5-Co0;

d) C4-C1-C6-C7.

B oTueTe 0 TeCTUpPOBaHUM A0/KHA GbiTh yKa3aHa ofHa U3 YeTblpex N0CKOCTEl, koTopasi ncnosib3oBasnach
npy TECTUPOBAHUMN.

6.8.4 TecToBblEe NO3NLUN

MATb TOYEK N3MEPEHUS PacnOoOXEHbI HA AMaroHansax naocKoCTM M3MEPEHUI U COOTBETCTBYHOT TOUKaMm
(P1-P5) BblGpaHHOW NNOCKOCTW, NpeobpasoBaHHOi ¢ nomowbio oceBoro (XMP) u paguansHoro (ZMP) casura
TOYKN n3MepeHus. Toukn P-|-P5 npeactaBnsoT No3nLMM ONOPHON TOYKM KUCTM poboTa.

MnockocTb n3MepeHuii napannenbHa BblOpaHHOW NAOCKOCTU, CM. PUCYHKN 3 1 7.

TecToBble MO3UUMM [OMKHbI GbiTb OnpeAeneHbl B 6a30Boi cucTeme koopAuHaTt (MpeanoyTUTeNbHO)
n/vnn B KoopamHatax LWapHUpOB, B COOTBETCTBUU C yKaszaHWEM WU3roTOBUTESIA.

Pi aBnsieTca TOUKO NepeceyeHns guaroHanei un ueHTpoM kyba. Toukn P2P 5 pacnonoxeHbl Ha paccTos-
HWX OT KOHL0B AnaroHanen, pasHom (10 + 2) % OT A4NWHbI guaroHanun (CM. pUCyHOK 4). Ecnn 3T0 HEBO3MOXHO,
Torga fosmxkHa ObiTh B3ATa GvkKaliasn Touka Ha AnaroHann 1M oTMeyeHa B oTveTe.

Mosuuun, ncnonblyemble A9 TECTUPOBAHNUSA XapaKTepucTuK oTpaboTKM MOSOXKEHUS, NPUBEAEHbI B Ta-
6nvue 4.
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Tabnnua 4 — MMo3uuum, Ucnosnb3yemble 4158 TECTUPOBAHNA XapaKTepUCTMK NO3ULMOHUPOBaHWS
Mo3nupmn
TecTupyemble xapakTepucTuKn

Pi p2 P3 p4 p5
TOYHOCTb 1 NOBTOPAEMOCTb MO3ULMOHUPOBAHUSA X X X X X
Pa3HoHanpaBneHHoen3MeHeHNeTOYHOCTUMO3ULNOHNPOBAaHNS X X — X —
TOYHOCTb 1 NOBTOPSEMOCTb OTPabOTKM paccTosAHUSA — X — X —
Bpems ctabunusauymm nonoxeHus X X X X X
MNepeperynnpoBaHue Mo NOJIOXEHUIO X X X X X
Lpelich xapakTepncTnk No3nMunMoHMpoBaHus X — — — —
B3anmo3ameHseMocTb X X X X X

PucyHok 3 — BblbpaHHasi N/1I0CKOCTb M NI0OCKOCTb U3MEepPeHUs
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MnockocTb (a) CA-C-C-(a

C4

PucyHok 4 — Vicnonb3yemble nosvuuu

6.8.5 TpeboBaHUSA K NepeMeLLeHNto

Bce wapHuUpbl fOMXHbI 6blTh 3a€/ACTBOBaHbI BO BPEMSI MepeMeLeHnsi Mexay BCEMU NO3ULUSIMU.
Bo Bpemsl TecTUpoBaHUsi He06X0AUMO 06paTUTb BHUMAaHWE Ha TO, YTOObl HE BbIATW 3a rpaHuLbl NPon3-
BOACTBEHHOI onepauum.

6.8.6 OTpabaTbiBaeMble TpaekTopun

6.8.6.1 PacnosioxeHne TeCTOBOI TpaekTopuu

Jo/mKeH 6bITb UCNONb30BaH Ky, onucaHHbIn B 6.8.2.

TecToBas TpaekTopusa Ao/MKHA OblTb pacnosioXeHa Ha OAHONM W3 YyeTbipeX MI0CKOCTEW, MoKasaHHbIX Ha
pucyHke 5. 1na po60TOB C WeCTbi0 CTENEHAMMN NOABMXHOCTU A0/KHA OblTh MCNOMb30BaHa MN0OCKOCTbL 1, ecnu
MHOE He yKa3aHo u3rotoButenem. [lna poboToB, UMEIOLWNX MEHee LeCcTn cTeneHei NoaBMXHOCTU, UCMOMb3Y-
emMas MoCKOCTb A0J/KHAa ObiTb ykaszaHa M3roToBuUTeNEM.

Bo Bpems M3mMepeHUs xapaKTepucTuK OoTpaboTKM TpaekTopuM LEeHTP MexaHM4Yeckoro uHtepdelica gon-
XEH nexaTb B BblGpPaHHON MNAOCKOCTU (CM. PUCYHOK 3), a ero opMeHTauMs AO/HKHA OCTaBaTbCA NOCTOAHHON
OTHOCUTE/IbHO AAaHHOW NI0CKOCTHU.

6.8.6.2 DopMbl 1 pa3mepbl TECTOBbIX TPAEKTOPUIA

Ha pucyHke 6 nokasaHbl NpYMepbl PacnosiokKeHUs JAUHENHON TpaeKkTopuu, NPAMOYrofibHOW TpaekTopumn
N ABYX KPYrOBbIX TPAQEKTOPUA B OAHONM U3 YeTbipeX BO3MOXHbIX TECTOBbIX M/IOCKOCTEN.

dopma TecToBOI TpaeKTopun AO/MKHA OblTb IMHENHOW UM KPYroBOWM, 3a UCKIOYEHNEM OTK/OHEHWUI Ha
nosopote (cM. 8.5 1 pucyHok 22). Ecnv ncnonb3yoTcs TpaekTopun Apyroli opMbl, TO OHWU [0/IXHbI COOTBET-
CTBOBATb YKa3aHWAM U3roTOBUTESNS, W BK/HOUEHbI B OTYET O TECTUPOBAHUN.
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Ona nuHeHon TpaekTopuKn, PacnosioXXEHHOW No guaroHanu kyba, ee AnvHa fO/XHA cocTaBnsaTb 80 %
OT pacCTOSAHUS MeXAY NPOTUBOMOJIOKHLIMY YrnamMun Bbl6paHHOR NI0CKOCTW. MpMepom ABASETCA pacCcTosHue
ot P20 P4 Ha pucyHke 6.

[Opyras nuHeliHas TpaekTopusa oT P6 go P9 mMoxeT 6biTb uUcnonb3oBaHa AN TecTa nepeopueHTauunm,
onuncaHHoro B 8.4.

BTecTe KpyroBbix TPAeKTOPUiA AO/MKHbI 6bITh MPOTECTUPOBAHbI ABE Pa3HbIX OKPYXHOCTU. CM. pUCYHOKO.

OvameTp 60nbLUeil OKPYXHOCTW JO/MKEH cocTaBnsATb 80 % OT A/IMHbI 6OKOBOW rpaHn kyba. LleHTp okpyx-
HOCTW [OJIXEH pacnonaratbca B Touke Pv

MeHbLUas OKPYXXHOCTb JO/HKHA UMeTb AnaMeTp, paBHblii 10 % oT guameTpa 60/bLUE OKPYXHOCTH B NoC-
KOCTW. LIeHTp OKpY>XHOCTW [0/KEeH pacnosiaratbCA B TOYKe CM. PUCYHOK 6.

Heo6xo41Mmo ncnonb3oBaTb MUHUMAbHOE YNC0 3a4aHHbIX MO3MLMIA. YMcno 1 pacnosioxeHne 3afaHHbIX
NOMOXeHW A N MeTo4 NporpaMmMupoBaHusa (NporpaMMupoBaHme obyyeHueM, PyyHOI BBOJ YMCOBbIX AaHHbIX
UNn NporpaMmMupoBaHne B aBTOHOMHOM PeXWMe) LO/DKHbI OblTb yKa3aHbl B OTYETE O TECTUPOBAHUN.

Ona npsaMoyrosibHON TPaekToOpWUn, Yriibl KOTOPO 0603HaUYEHbI Kak E-, E2, E3 n E4, kaxAablii yron gosxeH
pacrnonaraTbC Ha pacCTOAHUN OT NMPOTUBOMOJ/IOXHOIO €My yrna Ha NocKocTu, pasHom (10 + 2) % ot guaro-
Hanu nnockoctu. NMpumep nokasaH Ha pUCyHke 6, Ha KOTopom Touku P2, P3, P4 n P5 coBMeLleHbl cToOYKamMu
E4, E2, E3w E4, COOTBETCTBEHHO.

Mnockoctb 11) Mnockoctb 2

Vicnonb3osartb Ans p060TOB C WeCTbko CTeneHAaMn noaBMmXHOCTN.

PucyHok 5 — OnpepeneHus naockocTeil AN pa3MelleHus TeCTOBOW TpaekTopuu
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E2(P3)

Basosas
cuctemMa
KoopauHaT

PuncyHok 6 — lMprMepbl TECTOBbLIX TpaekTopuii

6.9 4Ywncno umknos

Uncnio uMKIoB, KOTOPOe HEOH6XOAMMO BbINO/IHUTL NPU TECTUPOBAHUMN KAXAO0N XapaKTepucTuUKK, NpuBeLEeHO
B Tabnuuye 5.

Tab6nuua 5 — Ywucno yuknos

TecTvpyeMble XapaKTepucTuKi Yuecno upknios
TO4YHOCTb 1 NOBTOPSAEMOCTb MO3ULMOHNPOBAHUSA 30
Pa3HoHanpaBneHHoe U3MeHeHue TOYHOCTU MO3ULMOHNUPOBAHNSA 30
TOYHOCTb 1 NOBTOPSAEMOCTb OTPaboTKN PacCTOAHUSA 30
Bpemsa ctabunusaumm nonoxeHus 3
[NepeperynupoBaHve Mo nosIoXeHUIo 3
Opeiid xapakTepucTrk No3nUMOHNPOBaHUS HenpepbiBHOE 3auuk/vBaHUe B TeyeHne 8 4acoB
B3anmosameHsaemocTb 30
TOYHOCTb M NOBTOPSAEMOCTb OTPABGOTKM TPAeKToOpumn 10
ToyHOCTb OTPabOTKN TPAEKTOPUN NpU NepeopueHTaumnm 10
OTK/IOHEHMSA Ha MOBOPOTax 3
XapakTepucTukn CKOpoCTN OTPaboTKn TpaekTopun 10
MuWHV/ManbHOe BpeMms NMo3ULMOHMPOBAHNSA 3
OTKNOHEHMA NP NONepPeYHbIX NepemeLLeHnsIX 3
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6.10 NMpoueaypa TectTupoBaHus

MocneaoBaTensHOCTL TECTOB HE BIIUSIET HA pe3ynbTaTbl, HO PEKOMEHAYETCS BbINOMHUTL TECT BPEMEHU
cTabunusauun nonoXeHusi 4o Tecta NOBTOPSIEMOCTU NO3ULMOHUPOBAHUS 4TS ONpeaeneHns Bblaepxku Bpe-
MEHU u3MepeHus. TeCTbl ANA nepeperynmpoBaHns No NOMOXKEHUIO, TOMHOCTU U NMOBTOPSEMOCTU NO3ULIMOHU-
poBaHusa MOTYT ObITb BbINOMNHEHbI OAHOBPEMEHHO. TecT Apelicha xapakTepUCTUK NO3MLIMOHUPOBAHUS AOJDKEH
ObITb BLINOMHEH HE3ABUCUMO.

XapaktepucTuku no3nuuoHNPOBaHNS AOIHKHbI ObiTb NMPOTECTUPOBAHBI NPU NMO3ULUOHHOM UIU KOHTYp-
HOM ynpaBneHun. Xapakrepuctukm oTpaboTku TPAEKTOPUU AOMKHbI ObITb NPOTECTUPOBAHBI NMPU KOHTYPHOM
ynpasneHuu.

OnpegeneHne TOYHOCTU U NOBTOPAEMOCTU OTPaBOTKKN TPAEKTOPUM MOXKET ObITb BhINONHEHO Napannernb-
HO C onpeferieHnem CKOpPOCTU OTpaboTKu TpaekTopuu Npu YCrnoBun, YTO U3MEPUTENBHOE YCTPOICTBO ByaeT
CcnocobHo 3TO caenarthb.

PekomeHayeTca, 4Tobbl TECTUPOBAHUE CKOPOCTU BLINOMHAMNOCL A0 U3MEPEHUS TOYHOCTU OTPaboTKM
TPaekTopUM NpU UCMONb30BAHUM UAEHTUYHbLIX NapaMeTpoB TpaekTopuu. 3T0 06ecneynT UCNonb3oBaHuE
NpPaBUIbHbIX 3TANOHHLIX BEMUYUH NPU ONpPeAEeneHnn XapakTepUCTUMK OTPaboTKM TPAEKTOPUN.

Mpu nporpammmpoBaHnm NOCTOSHHOWM CKOPOCTU OTPaBOTKM TpaekTopun, HeobxoanmMo o6ecneynTb, YTOObI
yrnpaBneHume KOPPEKTUPOBKOW NPEBbILLIEHNEM CKOPOCTU Obino ycTaHOBMEHO Ha 100 %, u 4ToBbl CKOPOCTL He
CHMXanacb aBToMaTU4ecku B pesynbrarte JoObiX OrpaHMYEHUil, C KOTOPbIMU MOXET CTONKHYTbCSt pOBOT npu
oTpaboTKe TpaeKkTopum.

OpnHOBpeMEHHOe TECTUPOBaHUE MOXET OblTh NPOBEAEHO AN onpeaeneHus:

- TOYHOCTU/NOBTOPAEMOCTU OTPABOTKM TPAEKTOPUUN U XapaKTEPUCTUK CKOPOCTH;

- nepeperynupoBaHusi Ha NOBOPOTaXx M OLUMBKU CKPYTMeHus.

3a UCKNIoYEHNEM XapakTePUCTUK Apenda No3nLNMOHMPOBaHNA, NONTyYEHUE AaHHbIX ANS OAHOW XapakTe-
PUCTUKM NpW 04HOM HaBope yCrnoBuiA JOMKHO ObITb OCYLLIECTBIIEHO 3a KAK MOXKHO KOPOTKWIA NEPUOS BPEMEHM.

ToBble 3anporpamMmMmMpoBaHHbIE 3aAEPKKU, UCNONb3YeMble NS U3MEPEHUI, HANPUMED, BbIAEPXKKA Bpe-
MEHU NMPU U3MEPEHUN U BPEMS U3MEPEHUS, AOMKHbI ObITb OTPaXKEHbI B OTYETE O TECTUPOBAHUMN.

6.11 Tectupyemble xapakrepucTuku. NMpumeHeHuns

TecTbl, ONUCaHHbIE B HACTOSALLEM CTaHAapTe, MOrYT BbINONHATLCS LIEMMKOM UMW YacTUYHO, B 3aBUCUMOCTH
oT Tuna poborta un TpeboBaHui (NPUMEHEHNS).

PykoBOACTBO MO BLIGOPY HY>XHbIX TECTOB pob0Ta ANA HEKOTOPLIX TUMOBLIX NPUMEHEHUI NMPUBEAEHO B
npunoxexnuu B.

7 XapaktepucTUKM No3MUMoOHUpoOBaHust
7.1 O6wee onucaHue

3agaHHasa nos3uumsa (CM. PUCYHOK 7): No3mums, onpedeneHHas ¢ NoOMOLLbIO NporpaMmMupoBaHus obyuye-
HUEM, PYYHOro BBOAA YMCINOBbLIX AAHHbIX UMM NPOrPaMMUPOBAHUS B aBTOHOMHOM PexuMe.

3agaHHble no3uumm Ans poboToB, NPOrpamMMUpPYEMbIX 00yYEHNEM, AOMMKHbI ObITh ONPeAeneHbl Kak To4Ka
n3mepeHus Ha pobote (CM. pucyHok 7). [lJaHHas Toyka AOCTUraeTcsi B npouecce NporpamMMupoBaHus nytem
nepemMeLLeHns pobota kak MOXHO Bnnxe K HYXHbIM Todkam B Kybe (P4, P,,....). KoopauHatbl, 3aperucrtpu-
pOBaHHbIE U3MEPUTENBHON CUCTEMOW, BMNOCNEACTBUM UCMONb3YIOTCA B Ka4eCTBe «3a4aHHON Mo3uumu» npu
pacyeTe TOYHOCTU, OCHOBAHHOM Ha NOCNeA0BaTENbHOCTU DAKTUYECKUX MONOXKEHUSIX.

dakTuyeckasa no3nums (CM. pPUCYHOK 7): NO3uLMs, AOCTUTHYTasi pOBOTOM Npu aBTOMAaTUYECKOM PEXUME
paboTbl B OTBET HA 3a4aHHYIO NO3MLKIO.

XapakTepucTuku TOHHOCTU U NOBTOPSAEMOCTM NO3ULIMOHUPOBAHUS, ONpefeneHHble B JaHHOM pa3sfene,
XapakTepusyoT pasnuyune mexxay 3agaHHon u hakTuyeckon nosnumen n pniokTyaumnm akTuyecknx no3nuni
Npy MHOTOKPATHLIX MOBTOPHbIX NEPEMELLEHNUSIX B 3a4aHHYI0 MO3ULMUIO.

OLwmMBKN NO3ULMOHUPOBAHUSA MOTYT ObITh BbI3BaHbI:

- paspeLuaoLlen cnocoBHOCTbIO COOCTBEHHON CUCTEMbI YNPAaBMNEHNS;

- owmnbBkaMmu npeobpas3oBaHNs KOOPAUHAT;

- pasnuuusaMU MEXAY padMepaMm LUaPHUPHOW KOHCTPYKLIMU U pasMepamMu, UCNOMb30BaHHbIMU B MOAENM,
BCTPOEHHON B CUCTEMY ynpaBneHusi poboTom;

- MEXaHWYECKUMU NPUYUHAMU, TAKUMU KaK 3a30Pbl, TMCTEPESNUC, TPEHUE U BHELLHUMU BO3AENCTBUSAMMU,
TakMMK Kak Temneparypa.

MeToa BBOAA A@HHLIX ANt 3a4aHHON NO3WLIMK 3aBUCUT OT annaparypbl ynpaeneHus poboTom 1 okasbiBaeT
CYLLIECTBEHHOE BIUSIHWE HA TOYHOCTHbIE XapakTePUCTUKM. ICMONb3yeMblii METOA AOIMKEH ObITh YETKO ONpeaeneH
B cneuudukaumm unm B OTYETE O TECTUPOBAHUN.
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Ecnn 3apaHHas nosvuysa onpegeneHa ¢ NOMOLLbI0 BBOAA YMC/I0BbIX AaHHbIX, TO B3aMMocBA3b (T. €. pac-
CTOSIHME W OPUEHTAUMS) MeXAy pasHbIMK 3afaHHbIMU NO3MLMAMK M3BECTHA (MM MOXET ObiTb onpepeneHa);
OHa TpebyeTca ANs onpejeneHns 1 U3MepeHns XapakTepucTuk oTpaboTku paccTosHnsa (cm. 7.3).

[Nns n3mepeHnst TOYHOCTW NO3MLIMOHUPOBAHKSA C UCMO/b30BaHWEM BBOAA YMC/IOBbIX AaHHbIX HE06Xoau-
MO 3HaTb PacnosioXXeHne U3MepuTesibHON CUCTEMbI OTHOCUTENIbHO 6a30BOI CUCTEMbI KoopauHaTt (cMm. 6.8.4).

PurcyHok 7 — CB$Ii3b MeX/y 3aAaHHON 1 hakTyeckoli no3uumsaMm
(Ha pucyHkax 8 1 9 Talke nokasaHa 3Ta B3avIMOCBS3b)

7.2 TOYHOCTb M NOBTOPSAEMOCTb MO3ULUMOHUPOBAHMUSA

7.2.1 TOYHOCTb NO3UUMOHMPOBaHuUA (AP)

TOYHOCTb NO3MLMOHMPOBAHMWSA XapakTepnsyeT pasHULy Mexay 3afaHHOW No3uuuein n cpegHUM 3HaveHneM
hakTMyeckux nosnumii, 3athmKCpoBaHHbIX NMpU NepemeLleHnsax poboTa B 3aAaHHOE MOSIOKEHNEe C OJHOTO U

TOrO Xe HanpaB/eHus.
TOYHOCTb MO3WUMOHMPOBaHWS NoApasaensieTcs Ha:
@) TOYHOCTb PACMOIOKEHUS: Pa3HMLA MeXay PacnosiokeHnem 3a4aHHON No3uuMK 1 LLeHTPOM Macc ak-

TUYECKNX MO3NLMIA, CM. PUCYHOK 8;
b) TOUHOCTb OPUEHTALMW: pasHULA MEX[y OpUeHTauMel B 3aaHHO No3uuuu U CPeaHUM 3HaYeHneMm

haKTUUYECKUX OpUEHTALMIA, CM. PUCYHOK 9.
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PrucyHok 8 — TOYHOCTb Y NOBTOPAEMOCTb PAaCMo/I0XEeHUsA

CpeaHee 3HadyeHue

MpumeuaHue — TaKOW e PUCYHOK MOXET BbITb NPUMEHEH AN 6 1 a.

PucyHok 9 — TOYHOCTb 1 MOBTOPSAEMOCTb OpUeHTauunmn

FOCT P 60.3.3.1—2016
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TOYHOCTb NO3ULIMOHMPOBAHUSA BLIMUCIISIETCA CreaYIOLLMM 06pa3som:
TOYHOCTb pacnonoXxeHus

AP =a[(R=x)? +(V-Yo)* + (Z-2,)
AP, = (X—x,),
AP, = (V-¥o),
AP,=(Z-z,),
rae
1 n
=13 L,
1<n
;Z F1Yj,

1
=HZ;'=1Z,',

X, ¥ U Z — KOOPAMHATbI LIEHTPa TSHXKECTU KnacTepa Tovek, Nony4YeHHbIX NOcne NOBTOPEHUsI OAHON 1 TON
>KE€ NO3ULMKM N pas;

Xg, Yo M Zo — KOOPAUHATLI 3a4aHHON NO3ULMK;

Xj, Yj U Zj— KOOPANHATDI j-1 (PaKTUYECKOH NO3ULMK.

TOYHOCTb OpUEHTaALMKU:
AP, =(a-a)
AP, =(b-b,)
AP, = (T—C)

roe

x|

y

N|

1<n
ﬁz 18
1 n
;Z J= bj’
15
= Fz Iz Cj.
[aHHble 3HaYeHuA ABNAKTCA CPeAHMMU 3HAYEHUSIMU YIIIOB, NOMYYEHHBLIX NOCIE NOBTOPEHUA OAHON U
TON >k€ No3nUMmM n pas.
8, be W G, — YIMbl 3a4aHHOM NO3MLUK.

aj, b; N ¢;— yrnbl j-it pakTU4EeCKor no3nuyun.
B Tabnuue 6 npueeaeHbl TECTOBbIE YCNOBUS AN TOYHOCTU NMO3ULIMOHUPOBAHUSA.

ol ol
1] 1

ol

Tabnunya 6 — TecToBble yCroBUS ANSI TOMHOCTU NO3ULIMOHMPOBaHUSA

Harpyska CkopocTb Mosuumn Yuerno uuknos
100 % oT HOMWHaILHO Harpy3ku 100 % OT HOMWHaNbHOW CKOPOCTH;
50 % OT HOMUHamNbHO CKOPOCTH; 30
10 % OT HOMUHanNBLHOW| CKOPOCTH Pi—-P,=-P;
~P.=Ps

Macca HOMUHanEHOM Harpy3sku CHUXEHa 40 100 % oT HOMWHarbLHOW CKOPOCTY;
10 % (dpakynsTaTMBHO) 50 % oT HOMUHarnbHOW CKOPOCTH;
10 % OT HOMWHAaNBHON CKOPOCTH

HauunHas ¢ nosuummn P4, poboT nocneaoBaTernibHO NepeMeLLaeT CBOM MexaHu4eckunii uHTepdeinc B nosu-
unn Ps, Py, P3, Py, P,. Kaxxaas u3 noauumii gonxHa 6biTb 4OCTUIHYTA C UCMONMb30BAHMEM OAHOHANPABNEHHOTO
noaxoja, kak nokasaHo Ha NioGoM K3 LIMKNOB, U300paXxeHHbIX Ha pucyHke 10. HanpaBneHus noaxoaa, MCNoMb-
30BaHHble BO BPEMSsi TECTA AO0IMKHbI ObITb TAKUMU XK€, KaK T€, KOTOPbIE MCMONb30BaNMCh NPW NPOrpaMM1MpoBaHni.
A Ans kaxgon nosuuumu BbIMUCIAIOTCA TOYHOCTb pacrnonoxeHusi (AP,) n TOYHOCTL opueHTauun (AP,

Py, AP,).
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0-i uukn

1- yunkn

2-ih yukn

30-1 uumkKn
iz

1-i yukn Pi — » PS5 P5 — » Pp p4 —

2-i yukn

30-# unkn Pi — » P5 p5 — A p 4 p4  —
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Ha 0-M uvikne usmepeHust B
nosviuun P1He nposoAsTcA

0-ii unkn
P2 Pi
p3  p3 — » p2  p2 — » Pi
/ / N3mepeHnsa
nposogsATcs
P3  p3 — >/p2 p2 — » Pi TO/IbKO B NO3NLNAX
/ npunébITUA
p3  pP3 — » p2  p2 — » Pi

PucyHok 10 — Mnnoctpaumsa BO3MOXHbLIX LMKI0B

7.2.2 ToBTopsieMOCTb no3uumoHnpoBaHus (RP)
MoBTOPAEMOCTb MO3MLMOHMPOBAHUSA XapakTepnayeT 6/130CTb MeXay hakTUueckuMm No3uuusiMi, nosy-
UEHHbIMW MOC/e M NOBTOPEHWII NepemelLeHnst B 3a4aHHYH NO3MLMI0 C OQHOTO U TOFO Xe HamnpaB/eHus].

[Ns faHHO No3uLMK NOBTOPSIEMOCTb BbIPaXaeTcs:
- 3HayeHuem RPhkoTopoe npefcTaBnsieT paguyc cdepbl, LeHTP KOTOpoii COBNaAaeT € LEeHTPOM TSHKeCTu

1 KOTOPOE BbIYMC/ISIETCS, Kak NOKa3aHo Hike (CM. pUCYHOK 8);

- pas3bpocom 3HauyeHuit yrnos + 3Sa, + 3Sh, + 3SCOTHOCUTENBHO CpefHMX 3HaYeHui a, b ¢, rge Sa, Sb
1 Sc- cTaHAapTHble OTK/IOHEHMs! (CM. PUCYHOK 9), Npy 3TOM:

[MoBTOPSAEMOCTL PacnosioXeHns

RP,= T+3S, |,

[[=,Jd(xr x)2+(yr y)2+ (@ z)2,
rAex, Yy, Z Xy, Yy, zy onpefesnieHsl Kak B 7.2.1.

r» (H)2.
7 -1
MOBTOPSEMOCTb OpUEHTALMN:
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n pumeyaHune — [laHHas xapakTepuUcTUka MOXeT 6bITb BblMMCIIEHA AlaXe B TOM Cny4Yae, Korga pacCTosiHUA He
COOTBETCTBYIOT HOpManbHOMY pacrnpejeneHuto.

B Tabnuue 7 npuseaeHbl TECTOBbIE YCMOBUS AN NOBTOPAEMOCTU NO3ULIMOHUPOBAHUSA.

Tabnuya 7 — TecToBble YCroBUs N5 NOBTOPSIEMOCTM NO3ULIMOHUPOBAHMA

Harpyska CkopocTb Mosuumn Yueno yuknos
100 % oT HOMWHaNLHO! Harpy3ku 100 % OT HOMUHaNLHOI CKOPOCTH;
50 % OT HOMUHaNLHOW CKOPOCTH; P, =P,-P; 30

10 % OT HOMUHANBLHON CKOPOCTU

—Py—Ps
Macca HoMuHarnbHO Harpysku cHuxeHa 4o | 100 % OT HOMUHaANLHOI CKOPOCTH;
10 % (dbakyneraTUBHO) 50 % OT HOMUHaNbLHOW CKOPOCTH;
10 % OT HOMUHaNBLHON CKOPOCTU

Mpoueaypa aHanornuHa npoueaype us 7.2.1.
Ons kaxaoit no3uuuu BelumcnsiloTcs RP U yrnoBbie oTknoHenust RP,, RP, u RP,. insi 0co6bix npuMeHe-
HUii RP MOXeT BbiTb TaKke BblpaXeHa CBOMMMW KOMMOHeHTamu RP,, RP, v RP,.

7.2.3 PasHoHanpaBrneHHOe U3MEHeHUe TOYHOCTM NO3nLMoHMpoBauus (vAP)

Pa3HoHanpaBneHHoe u3MeHeH1e TOUHOCTU NO3ULMOHUPOBAHUA XapaKTePU3yeT pasHULY MEXAY PasHbIMU
CPEAHUMU 3HAYEHNAMMN (PaKTUYECKUX MO3ULIUIA, MONYYEHHBIMU NPU NEPEMELLIEHUN B OAHY U TY XXe 3aaHHYI0
NO3NLMIO N pa3 Cc Tpex OPTOroHasnbHbIX HANpPaBneHuin (CM. pUCYHoK 11).

VAP, — mMakcumanbHoe pacCcTosiHUEe MEXay LEHTPaMN TSHKECTU TOYEK, M3MEPEHHBIX B KOHLIE PasHbIX
TpaeKkTopui,

VAP,, vVAP,, VAP, — MakcumarbHasi pa3sHuua Mexay CpeiHUM 3HaYE€HUEM YITIOB, U3MEPEHHBIX B KOHLIE
pPa3HbIX TPAEKTOPUHA.

PasHoHanpaBneHHOe U3MeHEHWE TOYHOCTU NO3ULMOHUPOBAHMA BLIYMCAAETCA CrieAyIoLMM 06pasom:

VAP,=max.| (X0 *+ (-Yo? + @ ~Z9% . k=1,2,3|.

Yucno TpaekTopuii Noaxoaa K 3a4aHHON NO3ULMK PABHO TPEM.
VAP,= max |(@;-39| h k=1,2,3
VAP,= max |(b,—b)| h k=1,2,3|.
VAP,= max |(G,-)| h k=1,2,3

B Tabnuue 8 npuseaeHbl TECTOBbLIE YCNOBUS ANA PA3HOHANPABMNEHHOTO 3MEHEHUS TOYHOCTM MO3ULMO-
HUPOBAHMUS.

Tabnunuya 8 — TecToBble YCNOBUS AN Pa3HOHANPABNEHHOMO N3MEHEHUSI TOHHOCTY MO3NULMOHNPOBaHUS

Harpyska CkopocTb Mosuuun Yueno uuknos
100 % OT HOMUHaINEHOI Harpysku 100 % OT HOMWHanbLHOR CKOPOCTH,;
50 % OT HOMUHaMNLHOR CKOpOCTH; Pi—Py,—P, 30

10 % OT HOMUHaNLHO CKOPOCTH

Macca HoMuHanbHOi Harpysku cHuxeHa Ao | 100 % OT HOMUHaMBHOW CKOPOCTH;
10 % (cpakynsraTuBHO) 50 % OT HOMWHanNLHOM CKOPOCTH;
10 % OT HOMWUHaNLHOW CKOPOCTH

PoGoT nporpamMmmupyeTca Tak, UToObl €10 MEXaHUYECKUI MHTepdeiic nepeMeLLancs B N03ULMM no Tpem
TpaekTopusm, napannernbHbiM 0CsiM 6a30BOV CUCTEMBI KOOpAMHAT. [ns P, B OTpULATENLHOM HaNpaBmneHuu, a
Ans Py u P, — u3HyTpn kyGa (cM. pucyHkn 11 1 12). ECnn 3TO HEBO3MOXHO PEanu30BaTh, TO BbIOPaHHbIE Ha-
NPaBneHna nepemeLleHns B 3a4aHHyI0 NO3MLMUIO AOMKHbI ObiTh YKa3aHbl U3TOTOBUTENEM W BKMIOYEHbBI B OTYET.

Ans kaxgoin nosuunmn VAP, Beiuncnaotca VAP, VAP, VAP,
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PucyHok 11 — Pa3HoHanpas/ieHHOe U3MeHeHne TOYHOCTU MOo3ULMOHUPOBAHUA

1-i ymkn Tpaektopust 1 ——» P1  Tpaektopus
TpaeKTopvm 2 —» P1 TpaeKTopmg
Tpaektopus 3 ---—--P1 TpaekTopus
30-7 uukn Tpaektopus 1--—-- » P1 Tpaektopus

TpaekTopusa 2------ » P1 Tpaektopus

Tpaektopus 3------ » P1 Tpaektopus

PucyHok 12 — WnnocTpauus uukna

P2

P2

P2

P2

P2

Tpaektopus 1——>» P4

Tpaekropus 2 - — » P4

Tpaektopusas 3 — » P4

Tpaektopusi 1 —» o,
Tpaektopua 2 --==» o,

Tpaektopust 3-— » py

7.3 XapaKTepucTUKM TOYHOCTU ¥ NOBTOPSIEMOCTM OTPABOTKM paccToAaHUA

JaHHble XxapaKTepuUCcTUKM NPUMEHUMbI TOSIbKO K pO6OTaM C BO3MOXXHOCTbO aBTOHOMHOTIO nporpamMmmMmumnpo-

BaHWSi UM PYYHOro BBOAA AaHHbIX.

7.3.1 BsepgeHue

XapakTepucTrky TOYHOCTU 1 MOBTOPSIEMOCTM OTPABOTKN PAcCTOSIHUS, onpefesieHHble B JaHHOM noapas-
[ene, xapakTepusytoT OTK/IOHEHUS! B PACCTOSIHWM MeXZY ABYMS 3a4aHHbIMU NO3ULUSMIA W ABYMSI MHOXECTBaMK
haKTUUECKUX No3nLMiA, a Takke IOKTyauum oTpaboTkn PaccTosHWIA 418 Cepuii MOBTOPHLIX NepeMeLLeHuit

MeXay ABYMsI NO3ULUSIMUA.
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TOYHOCTb U NOBTOPSEMOCTb OTPAGOTKM PACCTOSIHUS MOTYT 6bITb M3MEPEHbI C MOMOLLbIO 3a4aHUs NO3ULUIA
OfHUM U3 ABYX CMOCOGOB:

a) 06e nosnunn 3agarTca ¢ ncnosibaoBaHMeEM nporpaMmmMmmpoBaHna B aBTOHOMHOM peXnve;

b) ofiHa Mo3nLMs 3aaeTcsi C NOMOLLbI 06YUYEHNs, a PacCTOsiHUE [0 BTOPOW MO3MLMM NporpaMmmupyeTcs
C MOMOLLbI0 PYYHOTO BBOAA AAHHBIX.
Mcnonb3oBaHHbIl cNoco6 A0MKeH GbiTb OTPAXKEH B OTYETe.

7.3.2 TouHOCTb 0TpaboTkn pacctosaHusa (AD)

TOYHOCTb OTPABOTKN PACCTOAHNSA XapakTepusyeT pas/inyne rno nosIoXKEHN0 1 OpUeHTauun Mexay 3afaH-
HbIM PacCTOSHMEM Y CPEAHMM 3HaYeHVeM hakTUYeckn oTpaboTaHHbIX PACCTOSHUIA.

O603Hayasn 3agaHHble nosvummn Pcl, P2 n cpaktnyeckne nosuvumm P, P2j, TOYHOCTb OTpaboTKM paccTosi-
HUSI MO MOJIOXEHNIO paBHa pasHuLEe B paccTosiHum mexay Pcl, P2 n PA, PJ (cm. pucyHok 13) npu noBTOpPEHMMN
0TpaboTK/ 3a4aHHOro PaccTosAHMA N pas.

PucyHok 13 — ToYHOCTb OTPaboTKM paccTosHuA

ToYHOCTb OTPa6OTKM PacCTOAHUA onpeaesnsieTcs ABYMsi (hakTopamu: TOYHOCTbIO OTPABOTKN PaCcCTOAHUS
Mo MOMIOXEHMWIO 1 TOYHOCTLIO OTPABOTKM PACCTOSIHUS MO OPUEHTALMN.
TOYHOCTb OTPABOTKM PACCTOSHWS MO NOIOXKEHUI0 ADpP BbIYMCISIETCA CNeayowmM 06pasoMm:

NPp=P -Pc],

roe

Di=Py-P3l=n/(Xy - xX +{yy- yZ +(Zy- z¥F ,

Dc=\PA~ Pa\ =n!(*cL- Xcl)2+ (Yc1- Yer P+ (Zo1- zC2R,
20
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roe

Xets Ye1 N Zyq — koopauHartel Py, 3agaHHble B cucTeme ynpaeneHus pobora;
Xeos Yoo M Zgp — koopauHartbl P,,, 3agaHHbIe B CUCTEME ynpaBneHus poboTa;
Xqjp YijU 24 — koopauHarbl Pyj;

Xojy Yaj U Z; — koopauHarbl Py;;

n — 4MCno NOBTOPEHWUNA.

To4YHOCTb OTPaBOTKM PACCTOSHUS MO MOMOXEHMIO MOXET TakKe ObITh BblpaXKeHa ANs KaXaoi ocu 6a3oBoii
CUCTEMbI KOOPAWHAT U BLIYUCIISIETCS CrieayowmmM obpa3som:

AD, =D,-D,,,

AD,=D,~D,,,

AD,=D,-D,,,

roe

- 1 n 1 n
DX=FZj=1 D)q'=FZj=1|X1J_ X,

O
I

1 n 1 n
y FZ/=1 D,VJ'ZFZ/'=1IyU_y2j|’
=_1<n 1<n
Dz ;z/'=1 Dzj=_z/'=1lz1j_22j|,

Dcx = |Xc1 _Xc2|v
Dcy = ch1 _yczlf
Dcz = |zc1 - Zch-

TO4YHOCTb OTPaABOTKM PACCTOSIHUA MO OPUEHTALMW BbIMUCIISIETCA aHANOMMYHO TOMHOCTM OTPaboTKM pac-
CTOSIHMSI MO OAHOW OCH.

AD, = 5c_Dca
ADy, = Dy=Dgp |-
AD, = 5c_Dcc
rne

=y _1 n _1 n _
Da_FZj=1 Daj‘FZj=1|a1j 32j|7
=y _1 n _1 n _ |
Db-;Z,-=1 Dbj-;Z,-=1|b1j by,
- — 1 n _1 n _ |
Dc‘;z/'=1 ch—ﬁ ,-=1|C1j Cofl,

Dca = |ac1 - aczla
ch = |bc1 - b02|7
Dcc = |Cc1 - CcZ|7

rae
ac1, ey W €y — OpueHTauum P, 3a4aHHbIe B CUCTEME ynpaBneHus poboTa;

8co, bep U Cry — OpueHTauun P, 3a4aHHbIe B CUCTEME ynpaBneHus poboTa;

ayj, byj M ¢4j — opueHTauum Py;;

@yj, Doj U Cyj — OpueHTauum Py

N — 4nCro NOBTOPEHUN.

B Tabnuue 9 npuBeaeHbl TECTOBbIE YCNOBUSA ANS TOYHOCTM OTPabOTKU PAaCCTOSHUS.

Tabnuya 9 — TecToBble YCOBUS AN TOYHOCTU OTPaBOTKN paccTosHNUA

Harpyska CkopocTb Mosuumn Yucno umknos
100 % OT HOMWUHaNBLHON Harpysku 100 % OT HOMUHarNBEHON CKOPOCTH,;
50 % OT HOMUHaIbLHOW CKOPOCTH,; P, — Py 30
10 % OT HOMWHANBHOW CKOPOCTH
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Po60T 3anporpaMMrpoBaH /1 NepemMeLleHns: MexaHUueckoro nHTepdgueiica nocneaoBaTesisHo B No3vuun

P2 1 P4, HaunHasa ¢ nosnuun P4. IamepeHns NpoBOAATCA OgHOHANpaBAeHHO (CM. pUCYHOK 14).

B oTueT, kaKk MUHUMYM, JO/DKHO ObITh BK/IHOYEHO 3Ha4veHue ADp.

0-li umkn
1-i4 uypkn 4 i3MepeHus He
nposoasTcs B P4 Ha O-m
. 5 umkne
2-1 UMKn 4
30-7 umkn

PucyHok 14 — Mnmoctpaums upkna

7.3.3 NoBTopsseMocTb 0TpaboTkn pacctoaHusa (RD)

MoBTOpsAieMOCTb 0Tpa6OTKVI PacCToAHNA npeacrtaBnAaAeT 6/1130CTb MeXay HECKOJIbKUMU (*)aKTVILIeCKVIMVI
PacCToAHNAMU ANA OAHOrNo M TOro Xe 3ajaHHOro paccrtoaHus, 0Tpa6OTaHHbIMI/I n pa3 B O4HOM U TOM Xe Ha-

npasfeHnu.

[MoBTOpsiemMOCTb OTpaﬁOTKVI PaCCTOAHUA BK/IKOYaET NMOBTOPAEMOCTb MO MOJIOXEHUIO N OpUEeHTaUnNn.
[MoBTOpsieMoCTb OTpa6OTKVI paccToaHuA Ana AaHHOro 3aaHHOro pacCcTtoAHUA BblYMCNAETCA cneayownm

obpaszom:
RD=+3 T UD®)2
1 n-1
RDy- +3 X = (-2
1 n-1

RDy—s3 U Dyj-°y
n-1

U (°z;-Dz
n-1

RD7=+3

[na opreHTaumm NpMMEHAIOT CeayoLme BbipaXKeHNs € pasHbIMU NepeMeHHbIMY, onpeaeneHHbIMNY B7.3.2:

B Ta6numue 10 npuBeAeHbl TECTOBbIE YC/0BUA A/ NOBTOPSIEMOCTU OTPA6GOTKM TPAaeKTopum.

Tabnuua 10— TecToBble YCMOBUS 415 NOBTOPSIEMOCTY OTPABOTKM TPaeKTopumn

Harpyska CkopocTb Mosviym
100 % OT HOMWHa/ILHOW Harpyskui 100 % OT HOMMH&aJIbHOWM CKOpPOCTY;
50 % OT HOMMH&a/ILHOW CKOPOCTY; P2-P 4

10 % OT HOMMHa/ILHOW CKOPOCTMN
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MpumMmeHaeTca npouegypa, onpegeneHHasn B 7.3.2. B oTyeT, kak MUHUMYM, AO/KHO 6biTb BK/HOYEHO 3Ha-
yeHne RD.

7.4 Bpemsa ctabunmsaumu nosioxeHus

Bpems ctabunusauum nonoxeHUs ABNSETCSH XapakTepuUCTUKOW poboTa, KoTopas xapakTepusyeT, Kak
6bICTPO POGOT MOXET OCTAHOBUTLCA B hakTUyeckoi nosuumu. Ha pucyHke 15 nokasaH npumep noaxoga K
dhakTnueckolt nNo3nMUUN B TPEXMEPHOM npocTpaHcTBe. Heob6xoAnMO NoHMMaThb, YTO BpeMs ctabuausauuu no-
NOXEHUs1 CBA3aHO TakKxe C nepeperynpoBaHveM u Apyrumm pabounmmn xapakrepuctmkamm poboTos.

PucyHok 15 — Bpemsi cTabunusauuy 1 nepeperyimpoBaHue no nosioXeHuo B TpeXMepHOM NpeAcTaBfieHum

Bpems cTabunusauymu nosioxeHus AO0/HKHO U3MepsiTbCsA TakXe, kak nepeperynvposaHve B 7.5. Po6oT
nepemMellaeTcs B TOM Xe LUK/e, KOTOPbI/i npefcTaBneH B 7.2.1, ¢ TECTOBO Harpy3koi M TeCTOBbIMU CKOPO-
cTamu. Mocne Toro, kak po6oT f4OCTUTHET 3aA4aHHOl No3uyunu P,, MECTOMOTOXEHME TOUKN U3MEPEHUS LO/MKHO
HenpepbIBHO U3MEPATLCS A0 Tex nop, noka He 6yaeT obGecneveHa cTabunusayms.

Bpems cTabunusaymmu nosoxeHus UsmepsieTcsl kak BpeMsi, Npoluejlee ¢ MOMeHTa nepeceuyeHuns po6o-
TOM 30Hbl OFpaHMuYeHus A0 MOMEHTa, Korga po6oT ocTaHeTcsl B npegesax AaHHOW 30Hbl. 30HA OrpaHUYeHust
onpeaensieTcsl kak NOBTOPSIEMOCTb B COOTBETCTBUM C 7.2.2 NGO Kak 3HaUYeHWe, yCTaHOB/IEHHOE N3rOTOBUTE/EM.

JaHHas npoueypa fo/MkHA 6bliTb NOBTOPEHA TPW pasa, U A4S KaXA0oW Mo3vuMmn BbluMCAsieTCa cpegHee
3HaueHue t Tpex LMKIOB (CM. PUCYHOK 16).

Kpusast (1) - npumep nepeAemMnrpoBaHHOTO NOAXoAa.
KpuBas (2) - npumep konebarensHoro nogxoaa, npy kotopom OVj cyectsyer.

PucyHok 16 — Bpemsi cTabunuzaumy v nepeperysimpoBaHne Mo NosioXeHN0
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B Tabnuue 11 npuseaeHbl TECTOBLIE YCIOBUSA A1 BPEMEHU CTaBUNU3aLmMm NONOXKEHUS.

Ta6nuya 11— TecToBble YCOBUS ANSt BpEMEHU cTabunmsaLmm nonoxeHnst

Harpyska CkopocTb Mo3nuun Yucno yuknos
100 % OT HOMUHANBLHOW Harpy3ku 100 % OT HOMUWHaISTEHOW CKOpPOCTH,
50 % oT HOMUHArbLHON CKOPOCTH; P, 3

10 % OoT HOMUHArIbHOW CKOPOCTU

Macca HomMuHanbHON Harpy3kn cHuxeHa Ao | 100 % oT HoMUHANBHON CKOPOCTH,
10 % (cpakynsTraTMBHO) 50 % OT HOMUHasLHOW CKOPOCTH;
10 % OoT HOMUHarbHOW CKOPOCTH

7.5 MNepeperynupoBaHmne nNo nosioXeHUo

Lienbto usmepexust nepeperynupoBaHusi Mo NONoXeHUIo AIBNSIETCA oueHka cnocobHocTu pobora agenatb
NnnaBHbIE U TOYHbIE OCTAHOBKM B 3a4aHHbIX No3uumusax. Cneayer NnOHUMaTb, YTO NepeperynupoBaHue no noso-
JKEHMIO TaKke CBSA3aHO CO BPEMEHEM CTabunusauum nonoxeHus.

MepeperynupoBaHue namMepsaeTca Kak MakCuManbHOe pacCcTosiHue oT (pakTUYECKOoW No3Mummn, NPoONaeH-
HOe poBOTOM C MOMEHTA NePBOHAYASILHOTO NepeceveHmns rpaHuLbl 30HbI orpaHu4veHusa Ao Toro, Kak oH cHosa
BbIMAET 3a Npeaernbl 3TUX rpaHul,.

MpumevyaHnune — Y pobotoB c nepeaeMndupoBaHueM (kpuBas 1 Ha pucyHke 16) nepeperynuposanue ygeT
paBHO HyNIO.

Ona namepeHus nepeperynupoBaHusi No NOSOXEHUIO POGOT oTpaBaTbiBaeT TaKon e LMKN, KOTOpPbIi
onucaH B 7.2.1, C TECTOBOW Harpy3koi U TECTOBbIMU CKOPOCTSIMU. [epeperynupoBaHue no nonoXeHMo paBHoO
NPEeBLILLEHUIO PACCTOSAHUA B TOUKE u3mepenus P4. MNepeperynuposanne AomkHO GbiTb U3MEPEHO TPU pasa, u
MaKCUMarnbHOEe 3HaYeHue U3 TPeX LUKIOB AOINKHO ObiTb 3a(pUKCUPOBAHO (CM. PUCYHOK 16).

|oV=max OV, |

OV;=maxD;;, ecnumax Dj> 30Hbl OrpaHUYEHUS, U

OV, =0, ecnu max D;; < 30HbI OTpaHU4EHus.

max Dy =max/(x;— X)?+ (v; - ¥)*+(z;— 2)° i=1,2..m,

rae i npeacTaBnaeT YUCNo U3MEPEHNIA, CAEMAaHHbIX NOCHE TOro, Kak poGoT AOCTUT 30HbI OTPaHUYEHUS.
B 0co0bbix criy4asix OV MOXET TaKke NPeACTaBNATLCA CBOUMM KOMMNOHeHTamn OV,, OV, OV,
B Tabnuue 12 npescrasneHbl TECTOBbLIE YCNOBMUA AN NEPEPETYNIMPOBAHUSA NO NOSIOKEHUIO.

Tabnuua 12— TecToBkle ycrioBusi AN NEPEPEryNUPOBaHUSA MO NOSOKEHUIO

Harpyska CkopocTb MNosuyum Yucno yuknos
100 % OT HOMUHaILHOW Harpy3ku 100 % oT HoMMHamnbLHOW cKopocTy,
50 % OT HOMWHarnbLHOW CKOPOCTH; P, 3

10 % OT HOMWHarbHOW CKOPOCTU

Macca HomM1HaneHo| Harpyaku cHuxeHa 4o | 100 % OT HOMUHAINBHO| CKOPOCTH;
10 % (dpakynsraTueHO) 50 % OT HOMUHanNBLHON CKOPOCTH;
10 % OT HOMWHarNbLHOW CKOPOCTH

7.6 [lpend xapakTrepucTUK NO3ULMOHUPOBAHMS

[peid TouHOCTU nosuumoHupoBanusa (JAP) — 3TO U3MEHEHWE TOYHOCTM MO3ULIMOHNPOBAHUA Yepes
safaHHoe Bpems (7). OH MOXET BbITb BbIYMCNEH CReayoLLMM 06pasom:

dAP, = |APgrq = APyl

dAPa= |A'Dat=1 _APat=T|f
dAPy = |APytaq — APperl|,
dAP; = |APgteq = APyerl,

rae AP onpegeneH B 7.2.1 N0 OTHOLLEHWIO K 334aHHOM MNO3ULUK, JOCTUrHYTON B XONOAHOM COCTOSIHMN.

MakcumanbHble 3Ha4YeHUs AOIMKHbI ObITh 3aPUKCUPOBAaHLI B OTYETE.

[peid nosTOpsaemMocTu nosnLMoHupoBaHus (dRP) — 310 M3SMEHEHWE NOBTOPSEMOCTU NO3ULIMOHMPOBAHUS
yepes 3agaHHoe Bpems (T). OH MOXET ObITb BblMUCEH criegyowmm o6pasom:

dRP,= |RPwy - RP],
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dRPa ~ \RRat= ~ RRat=r\ >
dRPb ~ IRPbt=i ~ RPbt=T\i
CfRPc= | cfs1 - PRct=r\ >
roe PP onpepeneHd B 7.2.2.

MakcuMasibHble 3Ha4YeHUSA J0MKHbI 6bITb 3apKCMpPOBaHbl B OTHETE.
B Ta6nuue 13 npuBefeHbl TECTOBbIE YC/I0BUS A1 XapakTepucTuk gpeiida no3munoHMpoBaHus.

Tab6nuya 13— TecToBble YCN0BMA 151 XapakTEPUCTUK Apeiicha No3nuMoHnpoBaHus

Harpyska CkopocTb nosuiLmn Yvcno uyknos
100 % OT HOMMWHaJIbHOW Harpysku 100 % OT HOMUWHA/ILHOI CKOPOCTH; 8 yacoB HemnpepbIBHOTO
50 % OT HOMWUHasLHOW CKOPOCTW; p2 3auuKnmMBaHus

10 % OT HOMMHa/IbHOW CKOPOCTU

M3mepeHns gpelidpa AOMKHbI HAUYMHATBLCSA C XONI04HOIO COCTOSHMA (HEeMocpeACTBEHHO Mnoc/sie nogayu
nUTaHUsA) U NPOAOMIKATLCA B TEYEHME HECKOJ/IbKMX YacoB B MPOrpeToM COCTOAHUKU. [lonxHa 6biTb BbINOSIHEHA
cnepywouian nocnenoBaTenibHOCTb AECTBUIA:

1) nporpaMmupoBaHune LukKna TeCTUPOBaHUA C BKIKOYEHHbIM NMUTaHUEM;

2) BblK/IlOYEHNE NUTaHUA poboTa Ha 8 4acos;

3) NOBTOPHOE BK/KOYEHME MUTaHMA poboTa M Havyano oTpaboTKM 3anporpaMMMpoOBaHHOIO aBTomMaTmyec-

KOro uumkna.

Livkn nsmepeHus. Po6oT 3anporpaMmMmMpoBaH Ha nepeMeLleHne ero MexaHn4eckoro nHtepdelica B TOUKy
P1 HauymHasa u3 Toukun P2. Bce cycTaBbl AO/DKHbI ABUraTbCsA Npu Bo3BpaweHun ns P, B P2 (10 pas).

Linkn nporpesa. Bce cycTaBbl [O/KHbI MepemMelwiarbCca Ha pacctosaHue He MeHee 70 % OT NOJIHOMO
AnanasoHa C MakCMMallbHO BO3MOXHOW CKOpPOCTb (CM. Takke Tabnuuy 13) npu nocnepoBaTtenibHOCTU BO3-
BpaleHnin n3 P| B P2 (10 pa3). CM. Takke gnarpammy Ha pucyHke 17. nA cneumanbHbIX NPUMEHEHUIA MOTyT
6bITb BblOpaHbl Apyrme 3HayeHus.

Vi3amepeHnsa mMoryT 6biTb NpekpaweHbl 4O UCTeYeHns 8 yacoB, ecnn TeMn MameHeHusa gpericga (dAP) 3a
NATb NocnefoBaTeslbHbIX UMKMIOB MeHblwe 10 % OT MakCuMasibHOro Temna WU3MeHeHWs B TeYeHue MepBoro
yaca. ismepeHusa ncnosnb3yTca ANA BblYMCNEHUA TOYHOCTU M NOBTOPSEMOCTU NO3ULMOHMPOBaHUA (cm. 7.2.1
n.7.2.2). PesynbTatbl othopmMnsa0Tca B BuAae rpadmka kak pyHKuMa BpemeHu. Bpems mexay uuknamu msme-
peHus A0/MKHO paBHATbCA 10 MUHyTam (NporpamMmma nporpesa, CM. pUCyHku 17 un 18).

PucyHok 17 — WnnwcTpaynsa namepeHus gpeida
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RPt=T

PucyHok 18 — [peiidh xapakTepucTuK No3MLUOHMPOBAHUS

7.7 B3aumosameHsieMmocCTb (E)

B3anMmMo3aMeHAEMOCTb BblpaXaeT OTK/IOHEHME LEHTPOB TSXKECTU, KorAa pasHbie po60Tbl OAHOMO TMna
3aMeHAIT ApYr ApYra Npu TeX Xe BHELUHUX YCIOBUSIX, MeXaHWYecKoli yCTaHOBKe M UCMO/Ib3yeMoli nporpaMme

paboThbl.
3HayeHne E — 3TO paccTosiHWe MeXAay LeHTpaMu TSXecTu B pesynbTaTe TECTUPOBaHUSA ABYX PO6GOTOB,
y KOTOPbIX 6bI/10 3a)MKCMPOBAHO MPU TECTUPOBAHUN MaKCUManbHOe OTK/IOHeHWe (CM. pUcyHOK 19).

dakTnyeckme
nosuumn pobota 1

Clxlyrzi

PucyHok 19 — B3aumMo3aMeHsAeMoCTb

B3anmo3aMeHsieMOCTb 3aBUCUT OT MeXaHU4eCKnXA0MmyCcKoB, OWN6OK KaIMBPOBKU CTeneHeli NOABMKHOCTM
1 OWMNGBOK yCTaHOBKN POGOTOB.

TecToBbIMM NO3NUMAMM NPU TECTUPOBAHUN B3aMMO3aMEHAEMOCTU AO0/DKHbI ObiTb P2, P3, P4 n P5,
KOTOpble A0/MKHbI OblTb O4MHAKOBLIMW A1 BCEX TECTUPYEMbIX POOOTOB.

3ajaHHble No3nLUMKM AN BCEX NATU TOYEK AO/MKHbI BbITb YCTAHOB/EHbI C MCNO/Ib30BaHMEM NepPBOro poboTa
1 OO/DKHbI OCTaBaTbCA Takumu Xe 418 A4pYyrux poboToB BO BPEMS TECTUPOBAHUS.

TecTupoBaHue JO/MKHO BbIMONAHATLCA Npy 100 %-Hol HOMUHaILHOWM Harpy3ke 1 100 %-HON HOMWUHa/IbHOM
CKOPOCTU Ha NSATM poboTax 0AHOro Tuna.

B tabnvue 14 npuBefeHbl TECTOBbIE YC/I0BUA A1 B3aMMO3aMEHAEMOCTMU.
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Ta6nunuya 14 — Ycnosus TeCTMPOBaHUS B3aMMO3aMeHSEMOCTH

Yvcrio umknoB 41 Yvcrio
Harpyska CkopocTb MNo3viuym KEXZIOrO poGOTA POGOTOB
9 7 v P1-P 2-P 3
100 % oT HoMWHanNbHOW Harpy3kn 100 % OT HOMMHaNbHOW CKOPOCTM Pa. PS5 30 5

MepBblli PO60OT AO/IKEH ObITb YCTAHOBMEH HA OCHOBaHUM Tak, Kak 310 yka3aHo usrotosutenem. [na Kaxaon
ToYkM Pb P2, P3, P41 P5 UeHTPbI TAXECTU A0/MKHbI BbIYUCNATLCA B O4HONM U TOM e 6a30BOI CUCTEME KOOpAMHAT.

TO4YHOCTb No3uumMoHupoBaHnsa (APp) 418 Kax[oro m3 ocTasibHblX POOOTOB AOJ/DKHbI BblYMCAATLCA C
NCNONb30BaHNEM OAMHAKOBOM KOHCTPYKUWW OCHOBAHWUA MPU COXPaHeHUU (PUKCUPOBAHHOW WM3MeEpPUTENbHON
CMCTEMbI M C UCMONb30BaHNEM OAHON 1 TOl e nporpaMmMbl paboThbl.

B3anmo3ameHsieMOCTb BblYUCASeTCA cleaylowum obpasom:

E =TaxA (X, - X2+ (y,- y*2+(zh- zK2,h,k=-\,2,..5

MpumeuyaHne — TecTMpOBaHWE MOXET BbIMOSHATLCA C OAHVM U TEM Xe YCTPOICTBOM yrnpaBnieHusi npu
UCMOJIb30BaHNN Ka/IMBGPOBOUHBIX AAHHbIX, OTHOCSILUMXCS K KaXAoMy Manunynstopy (onpegenexue cm. B UCO 8373), B
COOTBETCTBUM CO CreuuduKaLusmMi U3roToBUTENS.

8 XapakTepuUcTuku OoTpabOoOTKM TpaekTopuun
8.1 O6uwme NonoxeHus

OnpegeneHnsi TOYHOCTM U NOBTOPSIEMOCTM OTPABOTKM TPAEKTOPUM He 3aBUCAT OT (DOPMbI 3ajaHHOI Tpaek-
Topum. Ha pucyHke 20 npegcrasneHa o6Lias UAICTPaLmMs TOYHOCTW U MOBTOPSIEMOCTI OTPABOTKN TPAEKTOPUM.

XapakTepucTuku oTpaboTKU TPAEKTOPWM, ONKUCaHHble B A@HHOM pasfesne, 06blYHO NOAXOAAT Ans BCex
MeTO/I0B MPOrpamMmMnpoBaHus.

PucyHok 20 — TOYHOCTb 1 MOBTOPSIEMOCTL OTPaBOTKM TPAEKTOPUM A/151 3a4aHHON TpaekTopun
8.2 TouHOCTb OTpaboTkn TpaekTopun (AT)

TOYHOCTb OTPaAGOTKM TPAEKTOPUM XapaKTepmnsyeT cnocobHOCTL poboTa nepemMellaTb CBON MexaHU4ecKui
nHTepdeiic BAOMb 3a4aHHON TPaekTopun B OAHOM M TOM e HanpasfieHun n pas.

To4yHOCTb OTPaboTKM TpaekTopun onpeaenseTcsa AByMs hakTopamu:

- pasHuueli Mexay no3vuMsaMU 3afaHHOW TpaeKTopuM W NIUHMENR LeHTpa TSHKeCcTu knactepa no3vuuuii
hakTUYECKNX TPAEKTOPUI (T.e. TOYHOCTb OTPABOTKM TPAEKTOPUM MO NONOXeHUIO, ATp Ha pucyHke 20);

- pasHuueli Mexay 3aflaHHbIMW OpUeHTaUUSIMU U CPeAHUM 3HaYeHneM haKTUUYEeCKUX opueHTauuii (T.e.
TOYHOCTb OTPabOTKM TPAeKTOpUM No opueHTaLun).

TOYHOCTb OTPabOTKM TPaAeKToOpuM — 3TO MaKCMMasibHOe OTKNOHEeHWe hakTU4YecKkoil TpaekTopuu oT 3a-
[JaHHOI MO NOMOXEHUD W OpuUeHTauuu.
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TouHoCTb OTPaGOTKN TPAEKTOPUU MO NOMOXEHMIO (AT,) ONPEEnseTCs Kak MakCUManbHOe PacCTosHNe
MEMy TOUKaMu Ha 3aAaHHOV TPAEKTOPUM 1 MONOXKEHUAMU LIEHTPOB TSXECTM G; 3a N LMKNOB USMEPEHUA AN

Kaxa0M u3 pacdeTHbIX TOYEK (/M) HA TPAEKTOPUN.
TouHOCTb OTPABOTKM TPAEKTOPUN MO NONOXEHNIO BBIYUCNSAETCA CNEAYIOLUMM 00pa3oMm:

AT, = max/(G=Xo)? + (Vi=Yo)* + (Z/~2o)?, i=1..m,

—_A<n —_ 1< —_1<n
rp-eXi=EZJ=1Xij! yi=EZj=1yij7 Zi—;Zj=1Zij-

Mpw BblYMCNEHUM AT, HEOGXOAUMO yUNTLIBATH CriEAytoLIMe (PaKTOPbI:

- YMCNO TOYEK Ha 3afaHHON TPaeKTOPUM U COOTBETCTBYIOLLMX HOPMArIbHBIX NMOCKOCTEN BbIGMpaeTcs B
3aBUCUMOCTM OT POPMbI 38JaHHOW TPAEKTOPUM U TECTOBOW CKOPOCTU. BbiBpaHHOEe YMCIo HopMarbHbIX MNo-
CKOCTEMN AOMKHO ObITb YKa3aHO B OTYETE O TECTUPOBAHUMY;

= Xgi» Yoi M Zgj— KOOPAMHATbI /- TOYKU HA 3aA4aHHO TPaeKTopUM;

- Xj Yy W Z;— KOOPAUHATBI NepeceqeHns j-i hakTUHECKON TPAEKTOPUM C i~ HOPMATIBLHOWN MSI0CKOCTLIO.

TovyHOCTM OTPabOTKM TpaeKkTopun no opueHTauun AT,, AT, u AT, ONnpeaensiioTcsl Kak MakCMMarnbHoe
OTKIIOHEHWE OT 3alaHHbIX OpPUEHTaLMIA BAOMb TPAEKTOPUMN.

AT,=max|a-ay|i=!.. m
AT,=max |b;—bg|i=1..m
AT:=max|C/—c.,li=I.. m

— 1n — 1n — _1n
rae a;—;ZH a;, b -;Zm by, c,-—gz,-=1 G,

g, b M Cj— 3ajaHHbIE OPUEHTALMKN B TOUKE (X¢j, Ve Zo)s
ay, by v ¢; — pakTuieckue opueHTaLun B ToUKe (X, ;U Z;).
B Tabnuue 15 npeacraBneHsbl TECTOBbIE YCIIOBUSA ANA TOYHOCTU OTPABOTKU TPAEKTOPUMN.

Tabnuuya 15— TecToBble yCrOBUSA ANS TOYHOCTH OTPaBGOTKN TpaeKTopun

Harpyska CkopocTb Nosuuun Yucno uukros
100 % OoT HoMWHanbHOR Harpyskn | 100 % OT HOMUHanNbLHOW CKOpPOCTH; JnHeiinasa TpaekTopua
50 % oT HOMUHanNLHO ckopocTH, E; - Es. 10
10 % OT HOMUHanNBHOW CKOPOCTH KpyroBble TpaekTopun.
Macca HOMUHaLHOW 100 % OT HOMUHamLHOI CKOPOCTH; Bonblias u maneHbkas
Harpysku cHuxeHa go 10 % 50 % oT HoMWHanbHOM ckopocTy, OKPYXHOCTW.
(dbakynsTaTUBHO) 10 % OT HOMUHAIBHOW CKOPOCTH Cm.6.86.2
1 pUCYHOK 6

B TO BpeMs, Kak pac4eT TOYHOCTU OTpaboTKu TPaeKTOpUN AENAETCS B NIOCKOCTSAX, OPTOrOHanbHbIX 3a-
ZlaHHOW TpaeKkTopun, U3MepPeHUs PakTU4ECKON TPAEKTOPUN MOTYT OCYLLECTBAATLCA Kak (DYHKLUMS pacCTOSIHUSA
U BPEMEHMW.

MporpaMMHbIE TOYKM Ha4ana u KOHUA UMKNa AOMMKHbI NeXaTb BHE BbIGpPaHHOI TECTOBOM TpaeKkTopuu.

8.3 NoBTOpsAeMOCTbL OTPabOTKM TpaekTopum (RT)

MoBTOPAEMOCTb OTPaBOTKW TPAEKTOPUU XapakTepuayeT 6nm3ocTb hakTUYECKUX TpaekTopuii, oTpabotax-

HbIX N pas, K 3a4aHHON TPAEKTOPUMN.
Onsa paHHow TpaekTopuu, oTpaboTaHHOW N pa3 B O4HOM HanpasreHuu, MOBTOPSIEMOCTb OTpaboTku Tpa-

€KTOPUM BbIPXKAETCH C MOMOLLBIO:
- RT,—MaKcumansHoro u3 RT,;, KOTOPbIE PaBHbI PAANYCY OKPY>KHOCTU B HOPMATBLHOM NITOCKOCTH, LEHTP

KOTOPOW pacrnonoXeH Ha NMUHUMN LEHTPOB TSXKECTU (CM. puCYHOK 20);
- MaKkcMmanbHOro pa3bpoca yrioB OTHOCUTENBLHO CPEAHEro 3Ha4YeHUsi B pa3HbIX PACHETHBIX TOUKAX.

MoBTOPAEMOCTL OTPAGOTKYU TPAEKTOPUN BLIYUCTIAETCA CEAYIOLMM 06PasoM:

RT,=maxRT, = max [, +3S;], i=1..m,
rae

— 1 n
i = EZJ=1 Iy,
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Y n-1
lit =V (xij- x/)2+ u- YN2+ (z(- z/)2 -

we_ _
X, y, nzj , Xp Yiin Zj onpegeneHsl Kak B 8.2.

RTa=Tax3 /=1..m,
4] fi-1

RTb= max3 i=1..m,
N n-1

RTC= max3 I=1..m,
N n-1

roe a, b, nc,,aff, byn cy onpegenetbl kak B 8.2.
MoBTOpPsSieMOCTb OTPa6OTKM TPAEKTOPUM AO/HKHA M3MEPSTLCSA NMpY UCMOb30BaHUM TOW Xe npoueaypsbl

TECTUPOBAHUSA, YTO M NPU U3MEPEHNM TOYHOCTWN OTPaABOTKN TPaAEKTOpUU.

[na cneunanbHbIX NpuMeHeHnii R T MOXeT Takke NpeAcTaBAsATbCA CBOMMU KOMMOHeHTamn RTX RTy, RTZ

8.4 To4HOCTb OTPabGOTKM TPAEKTOPUU MO OpUeHTaLnmn

UTo6bl 3adUKCMPOBATL B/IMSIHUE W3MEHEHWIA OpPUEHTALMN B TPEXMEPHOM MPOCTPAHCTBE HA JSIMHEHYHO
TpaeKTopmMio NPOCTLIM CNOCOBOM, T.€. M3MEepsAs TONIbKO TOYHOCTbL OTPaAbOTKM TpaekTopun No nonoxenuto (J1Tp),
[O/HKEH MCNOMb30BaThCsA Creayownii TeCT, NPOUIIOCTPUPOBAHHbIA Ha pUCyHke 21.

a b)

O)npe,qeneHme N3MEHEHNS O)npe,u,eneHme N3MEHeHUs

OpVEHTaLMN OTHOCUTENBHO YN OpUEHTaLMN OTHOCMTENbHO XMu Zn

yron E31B P6 (Hauano) + 30° yron An s P6 (Hauano) + 30°

yron Bnot P60 P6 - 30° yron Anot P6go P7 0°

yron Bnot Pr go P9 + 30° yron Cnot P70 P| —8°°
yron Cnort Pr go P8 0°
yron Anot P8ao P9 30°

PucyHok 21 — OnpepgeneHne M3MeHeHU OpueHTaum oTHOCMTeNLHO ocK Y n(a) v oceit Xnu Zn (b)
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Ha Tecrosoi nnockoctu E,...E,, B COOTBETCTBUM C PUCYHKOM 4 AOIHKHbI ObITh BbIOPaHbI AONOMHUTENbHbLIE
TOYKHU Pg...Pg, Kak NOKa3aHo Ha puc. 6, pacnonoXxeHHbIe Ha 0ANHAKOBOM PAaCCTOAHUM ApYr OT Apyra. JlokansHas
cucTemMa KoopaMHaT AOMKHA ObITb PACNIONOKEHA AN ONpeeneHNsa OPUEHTaLMIA Tak, YTOObI NNOCKOCTb XY, Obina
napanneneHa BeibpaHHol nnockoctu E,...E,4, a nuHeriHas Tpaektopus Pg...Pg Obina Obl napannensHa ocu Y,,.

TpaekTopua AomkHa OTpabaTbiBaTbCA C MNOCTOSAHHON CKOPOCTbIO ABUXEHWUS LIEHTPAanbHOW TOYKU WH-
ctpymenTa (TCP) n3 HauanbHO To4kM Pg 10 Py u 06paTtHo oT Py 0 Pg. OpueHTaumsa A0mKHa HENPEPbLIBHO
M3MEHATLCA B 00nacTAx, NpeacTaBneHHbIX Ha puc. 21, 6e3 ocTaHOBKM B ToUKax Pg...Pg. CKOPOCTL 1 Harpy3ka
OOJDKHBI COOTBETCTBOBATL 8.2 (CM. Takke Tabnuuy 16).

TOYHOCTb OTPabOTKM TPAEKTOPUM MO NEPEOPUEHTALMU JOIDKHA BbIMUCTATLCA TaK €, KAk U TOYHOCTb
oTpaboTkM TpaekTopum, onpeaeneHHas B 8.2.

B Tabnuue 16 npeacraBneHbl TECTOBLIE YCNOBUA ANA TOYHOCTU OTPaABOTKM TPAEKTOPUM NO NEPEOPUEH-
Tauuu.

Ta6nuuya 16 — TecToBble yCrOBUsI AN TOUHOCTH OTPabOoTKM TpaeKTOPUM Mo NepeopueHTaLmu

Harpyska CkopocTb Mosuuyun Yueno yuknos

100 % OT HOMWUHArNBHON Harpyskn 100 % OT HOMUHAaNBLHON CKOPOCTH; JnHeltHas
50 % OT HOMWHaNLHON CKOPOCTH; TpaekTopus 10
10 % oT HOMWUHaNbLHON CKOPOCTU Ps—Pg.

Macca HoMUHanbHOW Harpy3ku cHmkeHa o | 100 % oT HOMWHarbLHO CKOPOCTH; CM. 8.4

0 9 i . e

10 % (dbakynsraTuBHO) 50 % ot HOMUHamLHOM ckopocTy, pUCYHKN 6 1 21

10 % OT HOMUHarbLHOW CKOPOCTH

8.5 OTKNOHeHUA Ha noBopoTax

OTKNOHEHWA Ha NOBOPOTaX NOAPA3AENATCA Ha ABa Tuna:

- OTKIMOHEHUS HA KPYTbIX NOBOPOTAX;

- OTKMOHEHUA Ha MMaBHbIX NOBOPOTAaX.

YT06bI peann3oBaTh KPYTbl€ NOBOPOTbI, UBMEHEHUS CKOPOCTU AOMXHbI MOAAEMKUBATbL TOYHYIO OTPaboT-
Ky Tpaektopuu. OBbIMHO 3TO NPUBOAUT K BOMbLUMM U3MEHEHUAM CKOPOCTU. Onsi noaaepkaHus noCTOSAHHON
CKOPOCTU NPW NOBOPOTE HEOOXOAMMO OCYLLECTBAATL NIAaBHbLIA NOBOPOT.

KpyTOli NOBOPOT MMEET MECTO, KOrga poboT nepexogunT OT NEPBON TPAEKTOPUM Be3 3agepKku N0 BPEMEHN
W C MOCTOSAAHHON NPOrPaMMHON CKOPOCTbIO ABUXEHUSA KO BTOPON TPAEKTOPUM, OPTOTOHaNbHON NEPBON.

M3meHeHne CKopOoCTM Npu MOBOPOTE 3aBUCUT OT TUMA CUCTEMbI YNPaBeHUs U A0IMKHO ObiTk 3admkcu-
poBaHo. (B HEKOTOPLIX CRyYasaX CHUXKEHUE CKOPOCTU MOXET gocTuratb noytn 100 % ycTaHOBIEHHON TECTOBOM
CKOPOCTH).

MnaBHble NOBOPOTbI UCMOMbL3YIOTCS AN TOro, YTOBbI HE AONYCTUTb 3HAYUTENBHOIO NEPEPEryNIMPOBaHUS
npv NOBOPOTE M NOAAEPXKMBATbL MEXaHUYECKME HAaNPSHXKEHUST KOHCTPYKLMU B ONpeAeneHHbIX npegenax. B 3asu-
CMMOCTU OT CUCTEMBI YNIPABINEHNUS MPOrPaMMUPYIOTCA UNnu OyayT aBTOMaTUYECKM UCNOMNb30BaTLCA AUCKPETHBIE
TPaekTopuu, HanpuMep paauycbl UK cnnanHoBble OYHKUMKM (METOAbI CrnaxuBaHus). B gaHHOM crniyyae CHu-
JXEHUE CKOPOCTM SABNSETCA HEXENAaTENbHbIM W, ECNU HEe YCTAHOBIEHO MHAYe, MaKCUMAIbHO OrpaHu4eHo 5 %
OT 3a[1aHHOW TECTOBOW CKOPOCTM.

Ecnu npu nporpaMmMupoBaHuM UCNOMb3YeTCHA METOJ CrMaXXMBaHUA, TO 9TO AOIMKHO ObiTb OTPAXKEHO B
otyete 06 UCMbITAHUAX.

8.5.1 Owun6Ka ckpyrneHus npu nosopote (CR)

Owmbka ckpyrneHus npyu NOBOpoTe ONpeAensAeTcs kak MakcuMarnbHoe 3Ha4YeHue, paccuMTaHHOE Mo TPem
nocneaoBaTenbHbIM LMKNam u3mepeHns. Ha kaxxaom LMKne MUHUMAarbHOe pacCTOSHUE MEXIY YINOBOW TOUKOM
(Xo» Yo Zo HA PUCYHKE 22) 1 haKTMYECKOW TPaeKTOpUE BbIMMCNAETCA creayowwmmM o6pasom:

\CR= max CR;, j=123

CR;= minA/(x,—x)? + (VYo + (Z,=2o), i=1...m,

roe

Xey Yo W Zo— KOOPAUHATHI 324aHHOW YrNOBOW TOUKM,

X;, ¥; W Z;— KOOPAUHATHI 3aJaHHOI YINOBOW TOYKM Ha (PaKTUYECKOW TPAeKTOPUN, COOTBETCTBYIOLLINE j-MY
N3MEPEHUIO.
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8.5.2 MepeperynupoBaHue npu nosopoTte (CO)

MepeperynupoBaHue npu NoBopoTe onpeaenseTcs Kak MakcuMasibHoe 3HavyeHne, paccuyMTaHHoe no Tpem
nocnegoBaTesibHbIM LMK1amMm udMepeHuns. Ha kaxgoM Lukie n3MepsetTcsa mMakcumasbHOe OTK/I0HeHue OT 3a-
OaHHOW TpaeKkTopun nocne Toro, Kak pob6oT HayHeT 0TpaboTKy BTOPOI TpaekTopum 6e3 3aepXKn No BPEMeEHHU

1 C NOCTOAHHON NPOrPaMMHOI CKOPOCTbIO ABUXKEHUS.
Ecnu BTOpas 3alaHHas TpaekTopus onpefeneHa BAob ocv Z, a nepsas 3ajiaHHas TpaeKTopusi COOTBET-

CTBYET OTpuLaTe/IbHOMY HarnpaB/iIeHUI0 OCK Y, TO NepeperysinpoBaHne npu noBopoTe BblUUCASETCS CReayLW UM

obpasom:
CO=max COy, j =1,2,3

COj= max™(x,-x @2+ (y,-y@2 ,/= 1.. T,

roe

XCin Yc/— KoopauHaTbl TOYKM Ha 3afaHHOI TpaeKTopuu, COOTBETCTBYIOLLME TOUKE U3MEpPEHUs zd,

Xj ¥ yy— KOoOpAMHaTbl TOUKM HA (DAKTMUECKO TPaekTopun, COOTBETCTBYIOLLNE TOUKE U3MEPEHUS Zy.

[laHHOe ypaBHeHMWe SIBNSeTCs BepHbIM TO/IbKO B TOM c/iydae, Korga (yy-yd) uMeeT NosioxuTenbHoe 3Ha-
ueHue. Ecnu (- yd) umeeT oTpuuaTenbHOe 3HaueHue, TO NepeperyMpoBaHre Npu NoBopoTe OTCYTCTBYET.

PUCYHOK 22 — TMepeperyinpoBaHne npu nNoBOpoTe W OWMGKA OKPYINEeHUs Ha NOBOPOTE ANA KPYTOro NoBopoTa

8.5.3 O6wKe TecToBbIE yC/I0BUA
B Tabnuue 17 npefcTaB/ieHbl TECTOBbIE YC/IOBUSA AN OTK/IOHEHWIA HAa NMOBOpOTaXx.

Tab6nuya 17 — TecToBble YyCNOBUSA ANS OTKNOHEHWI Ha NOBOpOTax
Harpyska CkopocTb Yrabl Yucno umknos

100 % oT HOMWHaNbLHOI CKOPOCTH; Ei —E2—E3—E4
50 % OT HOMWHaNbHOW CKOpPOCTH; (cm. pucyHok 6 B 6.8.6.2)

10% oT HOMMHaNLHON CKOPOCTU

100 % oT HOMMHaNbHOI Harpysku

HavanbHas nosuuyusa fosikHa pacnosiaratbCa Ha NonosuHe nytnm mexay Ei n E4. lo/kHbl 6bITb U3MepeHsbl
BCe YeTblpe nosopoTa. [nA 3ajaHnsa NpsAMOYrofibHOW TPaeKkToOpun JOJHKHO 6bITb MCNOJIb30BAHO NPOrpamMmmMmpo-
BaHWe B KOHTYPHOM pexume. Jlloboe aBTOMaTUUECKOE CHMXEHME CKOPOCTU NMpu 0TpaboTKe TPaeKTopumn fOIKHO

COOTBETCTBOBATb yKa3aHUAM WM3roToBMTENSA M AO/DKHO OblTb OTMEYEHO B OTYETE UM TECTUPOBAHUMN.
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Ecnu He OroBOpeHO MHOEe, TO OpMeHTaLMs OPTOroHalbHa N0CKOCT NPSMOYTO/IbHOM TPaeKTopUN.

MepeperynupoBaHne Npy NoBOpOTE MOXET ObiTb PACCUMTAHO HA OCHOBAHUWN M3MEPEHWSI OTKNIOHEHUST OT
3a/1aHHON TPaeKToOPUMN KaXA0n N3MEPEHHON TpaeKkTopmn. UTobbl yCTaHOBUTL NapamMeTpbl 3a4aHHON TpaekTopumu,
NOMOXEHNE YINTOBbIX TOUEK MOXET 6biTb NGO U3MEPEHO BO BPEMS 06y4YEHUsI B C/lyYae NporpaMMMpoBaHus

06yyeHnem, MM60 U3BECTHO B C/lydae PYYHOro BBOAA [aHHbIX.
O6e xapaktepuctukm CR 1 CO JO/MKHblI 6bITb M3MEPEHbI B OA4HOI NocnefoBaTeslbHOCTU U3MEPEHUIA.

Nio6oi1 3anporpaMmypoBaHHbIi anbTEPHATUBHBIA BapuaHT (Hanpumep, KpyToi NOBOPOT, CriiaXnBaHNe) AO/MKEH
ObITb OTPAXEH B OTYETE.

8.6 XapaKTepucTukum CKOpoCTU OTpPaboTKn TpaekTopum
8.6.1 O6uwee onucaHue

Pa6oune xapakTepucTkn poboTa, Kacalolimecs CKOpoCTy OTPaGoTKM TpaeKTopuu, BKIOUAlOT TPU Mo-

kasarens:
- TOYHOCTb CKOPOCTW OTPaboTkn Tpaektopum (AV)\
- NOBTOPSIEMOCTb CKOPOCTW OTPaboTkn Tpaektopum (RV)\
- dnokKTyauma ckopoctu otTpaboTku Tpaektopun (FV).
Npeann3npoBaHHbIiA rpadivk 3TUX MokasaTesneil nokasaH Ha pucyHke 23.

B Tabnuue 18 npeAcTaBfieHbl TECTOBbIE YCOBUS [/1Si XapakTEPUCTUK CKOPOCTW OTPaGOTKM TPaeKTopuu.

Ta6nuuya 18— TecToBble YC/I0BUS A/11 XapaKTEPUCTUK CKOPOCTU OTPaGOTKM TpaeKTopui

Harpyska CkopocTb Ynerno umknios
100 % OT HOMMHAJIbHOWM Harpysku 100 % OT HOMMHa/ILHOW CKOPOCTK;
50 % OT HOMWHa/IbHOW CKOPOCTW; 10
10 % OT HOMUHa/IbHOW CKOPOCTK
Macca HOMMHa/IbHOW Harpysku cHimkeHa o 10 % 100 % OT HOMMHA/ILHOW CKOPOCTU; 10
(thakynbTaTnBHO) 50 % OT HOMWHAJ/IbHOW CKOPOCTMH;

10 % OT HOMVH&J/IbHOWM CKOPOCTYU

B cnyuae, korga MMET MECTO 3HAUUTE/IbHbIE (D/IIOKTYyaLMU CKOPOCTM NpU OTpaboTke TPaekTopuu, mo-
BTOPHbIE M3MEPEHNS], KakK PYHKLMN BPEMEHU, AO/MKHbI ObITh CAEMaHbI 4151 TEXXKE CAMbIXTOUEK B MPOCTPAHCTBE

BO/b 3a/laHHOI TpaekTopuu.
V3amepeHne JOMKHO NMPOU3BOAUTLCS B COCTOSIHUM CTaBU/IbHOW CKOPOCTM B LEEHTPAsIbHOM YacTu AJIHbI

TecToBOl TpaekTopun n Ha 50 % ee ANNHbI.
XapakTepucTuKn CKOPOCTY 0TPabOTKM TpaekTopun TECTUPYIOTCS Ha TOW e IMHEHOV TpaekTopmu, KoTopas

NCNo/sb30Banach 418 OLEHKM TOYHOCTM O0TpaboTkm TpaekTopum (cm. 8.2). AV, RV P\/Bbiuncnsatotca npu n = 10.
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8.6.2 TOYHOCTb CKOPOCTU OTPAGOTKMN TPaekTopuu (AV)

TOYHOCTBL CKOPOCTY OTPabOoTKN TPAaEKTOPUM ONPEAENAETCS Kak oLLMBKa Mexay 3a8aHHOV CKOPOCTBIO U CPEAHUM
3Ha4eHUeM haKTUECKUX CKOPOCTEIA, NOSyYEHHbLIX BO BPEMS 11 NOBTOPEHMIA OTPaBOTKU TPAEKTOPWUU, W BbIPAXKAETCA B
NPOLIEHTAX OT 3aA4aHHO CKOPOCTU. TOYHOCTb CKOPOCTU OTPABGOTKU TPAEKTOPUM BbIMUCTIAETCS CrEAYOLLMM 06pa3om:

Av=(";;"°)x1oo ,
c

roe
1Tn =
iy,

— _1m

vi= EZJ‘=1 R

rae

V., — 3aaHHas CKOpPOCTb,

vj; — chaKTM4ecKas CKopOCTb i-r0 U3MEPEHUS j-T0 NMOBTOPEHUs OTPAGOTKU TPAEKTOPMMH,
m — 4uCno U3MEpPEeHuUi BAOMNb TPAEKTOPUM.

8.6.3 MMOBTOPAEMOCTb CKOPOCTU OTPA6OTKM TpaekTopum (RV)

MoBTOPSAEMOCTb CKOPOCTU OTPabOTKM TpPaeKTOpUKU XapakTepusyet Brnmsoctb hakTu4ecKknx CKopocTel K
3a7aHHOW CKOPOCTH.

Ecnu He yKka3aHo WHOe, TO MOBTOPSEMOCTb CKOPOCTM OTPaboTKM TpaekTopum AomkHa ObiTk BbipaXeHa B
npoueHTax OT 3a4aHHON CKOPOCTH.

<l

RV=1 (32Vx1 oo),
roe

n
s,= | ZAT

n—1

rae v,V u V onpeaenetsl B 8.6.2.
MoBTOPSAEMOCTb CKOPOCTU OTPABOTKM TPAEKTOPUM AO0MKHA ObiTb M3MEepeHa ¢ UCNONb30BaHWUEM TOW e
TECTOBOV NPOLeypbl, 4TO U ANA U3MEPEHUSA TOUHOCTU CKOPOCTU OTPabOTKN TPAEKTOpUM.

8.6.4 dnioKTyauus CKOPOCTU OTpaboTku Tpaekropum (FV)
dniokTyauus CKopocTu 0TPaboTkM TPAaeKTOpUM XapakTepusyeT MakCMMarnbHOe OTKIOHEHNE CKOPOCTYU BO
BPEMSs1 OHOTO NMOBTOPEHUS OTPABOTKU TPAEKTOPUM NPU OAHON 3aA4aHHOW CKOPOCTH.

®nioKTYyaLms ckopocTH 0TPaGOTKM TPAEKTOPUM ONpeaenaeTcs kak MakcuManbHas (nokTyauus CKOPOCTH
[N KKA0T0 NOBTOPEHUA 0TPaGOTKN TPAEKTOPUN.

FV=max[max, () -minZ, ()], j=1..n|,

rae v; onpeaenexo B 8.6.2.
DnIoKTYaLus CKOPOCTM OTPabOTKM TPAEKTOPUM AOMKHA U3MEPATLCA C UCMONb3OBAHUEM TOW e TECTOBOW
npoueaypbl, KOTOpas UCNOoNb30BanNach AN U3MEpPEeHUs TOYHOCTU CKOPOCTU OTPabOTKM TpaeKkTopuun.

9 MuHumanbHoe BpeMA NO3ULMOHUPOBaHUS

Moa BpeMeHeM MO3MUMOHMPOBAHUA NOHUMAETCA BPEMSA, NPOLIELIee MeXay MOMEHTaMu Bbixoaa u3
CTaLMOHAPHOIO COCTOSIHUA U NPUX0AA B CTALMOHAPHOE COCTOAHME NPU NepPEMELLEHUN HA 3a4aHHOe pacCTost-
HUe W/unu NOBOPOTE Ha 3aAaHHbLIN YroNn B pEXMME NO3MLIMOHHOTO ynpasneHus. Bpems, 3atpayeHHoe po6oTomM
Ha ctabunuaaumio hakTM4eckon No3uumm, onpeaeneHHoe B 7.4 Bxoaut B o0ulee Bpemsi NO3MLIMOHUPOBAHUS.

Ecnu He ykasaHo uHOe, TO poGoT AomkeH ObiTb B COCTOAHMM 06€CnevnTb 3aaHHbIE XapaKTePUCTUKM
TOYHOCTU U NOBTOPSEMOCTH NO3ULIMOHMPOBAHUA NPU NEPEMELLIEHUN MEXAY TECTOBLIMMU NO3ULIMSIMU 33 3aAaHHOE
MUHUMArbHOE BPeMs NO3ULMOHUPOBAHMUS.

Bpemsi N03MLMOHUPOBAHUA ABASETCA HENMHEWHOW (DYHKUMEN NPOIAEHHOTO PACCTOSHUS.

NMpuMeyaHue — Bpema nosuuuoHnpoBaHus po6oTa COCTABNSET YacTb onpeferieHust BpeMeHU LMKNa, HO He
ABNAETCA eJMHCTBEHHLIM (PaKTOPOM, ONpefensioM BpeMs LUukna. MoaToMy pesynsrarhl U3MepeHUi BpeMeHU Mo3u-
LIMOHWUPOBaHMSA MOrYT GbITb MCNONbL30BaHLI ANS Toro, YTo6bl AaTb NPeACTaBNeHWe O BpEMEHU LMKNA, HO He MOTYT GbiTh
UCNONBb30BaHbl HAMPSIMYIO ANS BLIMUCNEHUS BpDEMEHU LIMKNA.
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Harpy3ka Ha mexaHuyeckuii nHTepdeiic 1 CKOPoCTM BO BPeMSI TECTUPOBAaHWA COOTBETCTBYIOT XapakTe-
puUcTUKaM Mo3nLMOHNPOBAHNSA, YKa3aHHbIM B 6.6.

CKOpoCTK, MUCNoJb3yeMble NPy TECTUPOBAHWUKN, AO0/MKHbI cocTaBnsATb 100 % OT HOMWHA/IbHOM CKOPOCTH,
W, KpOMe TOro, TEeCTUPOBaHNE AO0/DKHO BbIMOHATLCA MPYM ONTUMU3MPOBAHHbLIX CKOPOCTAX A5 KaKAOW YacTu
LyKNa, ecnm aTo Cnoco6bCcTBYeT AOCTUXEHUIO 60/1ee KOPOTKOro BPEMEHU NO3ULMOHUPOBaHNS. VIcnonb3oBaHHble
CKOPOCTU [O/MKHbI BbITb YKa3aHbl B OT4YETE O TECTUPOBAaHUMN.

Yncno UMKIOB pPaBHO TPeM.

B Ta6nuuax 19 n 20 npuBefeHbl TECTOBbLIE YCNOBUSA AN MUHUMAIBHOTO BPEMEHW MO3ULMOHMPOBAaHNS.

Ta6nuua 19— Mo3MuuM 1 paccTosHMA AN MUHUMANLHOTO BPEMEHU NO3ULMOHUPOBAHUS

Mosnuyn Pi N+ P42 PI+3 Pl+4 Pl5 Pi+6 P47
PaccTosiHue 0 -10 +20 -50 + 100 -200 + 500 -1000
oT npeablay-

el nosuyun

(Dx- Dy- Dz2)

Ta6nuua 20— TecToBble YCAOBUS A/ MUHUMANLHOTO BPEMEHU MO3ULNOHNPOBAHUS

Harpyska CkopocTb Moszuummn Yucno umknos
100 % oT HOMUHaNbLHO Harpysku 100 % oT HOMMHANbLHOW! CKOPOCTU. Pl —PiH RBI+2 A3 Al
ONTUMU3NMPOBAHHbLIE CKOPOCTY A45 —A+6 —A4T7 3

Macca HOMUHanbHOM Harpysku chu- 100 % OT HOMMHanbHON ckopoctn. (€M Tabnuuy 19)

XeHa go 10 % (dhakynbTaTMBHO) OnNTUMU3NPOBAHHbIE CKOPOCTU 3

[ns Toro, YTo6bl BKAOUNTL KOPOTKME PACCTOAHUA 419 U3MEPEHNS BPEMEHN MO3ULMOHUPOBAHUS, YUCNO
no3vumii nporpaMmMupyeTcst unm obyvaeTcs BAOMb AuaroHann ky6a, onpefefnieHHoro B 6.8.4, ¢ LEHTpoOM B
Touke P.,. PacctosiHua no komnoHeHtam Dx = Dy = Dz mexay nocnegosartesibHbIMU MO3ULUSAMU U3MEHSAKOTCH B
3HaKonepeMeHHOM Mopsigke, Kak nokasaHo B Tabnuue 19. CM. Takke pUCYyHOK 24.

Yncno nosuumii U paccTosiHMA 3aBUCAT OT pasMepa BblGPaHHOTo Kyba.

[Ans Kaxaoro npoxofa BblYUCASAETCH cpefHee 3HayeHwe Mo TPem uuknam, a pesysbTarbl NMPOBOAAT B
Tabnuue c ykasaHueM pacCTOsSHUA Mexzy No3numusamu.

PucyHok 24 — Wnnoctpauma uukna
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10 CtaTuyeckasa nopat/iMBOCTb

Mo cTaTnyeckol NoAaTAMBOCTLIO MOHUMAETCA MakKCHMasibHas BesIMuMHa CMELLEHUs Ha eauHuly npu-
JIOXXEHHOW Harpy3ku. Harpyska Ao/mxHa NprknaabiBaTbCa K MEXaHUYEeCKOMY UHTepeiicy, 1 Ha HEM Xe LO/MKHO
N3MepPATLCHA CMELLEHMe.

CraTnyeckas Nnogat/IMBOCTb A0/HKHA ObITh BblpaXXeHa B MUIIMMETPAax Ha HbIOTOH OTHOCUTE/IbHO 6a30BOWA
CUCTEMbI KOOpAVHaT.

Vicnonb3yemble Npy TECTUPOBAHUN CWMbl LO/DKHBI BbITb MPUIOXKEHbI B TPEX HANpaBieHaX, Kak nosioxm-
TeNbHbIX, Tak U OTpULATeNbHbIX, NapassiefbHbIX 0CAM 6a30BOi CMCTEMbl KOOPAMHAT.

Cwvnbl AO/MKHbI BO3pacTaTb Mo Lwaram, pasHbiM 10 % OT HOMUHasIbHOM Harpysku, Ao goctmxeHns 100 %
OT HOMWHAJIbHOW Harpysky no oA4HOMY HanpaB/ieHUI0 3a OAuH pas3. [N kaxaol Cuibl U HanpaBieHus M3me-
psieTcsa COOTBETCTBYIOLLIEE CMELLeHNe.

M3mepeHune [o/MmKHO ObITb NPOU3BEAEHO C BK/IHOYEHHBLIM CEPBONPUBOAOM U BbIK/TIOYEHHBIMY TOPMO3aMU.

Mpouenypa n3mepeHns NOBTOPSIETCA TPU pasa A/19 KaKA0oro Hanpas/sieHns. TecTupoBaHue npov3BoauTCs
B LIEHTPE MEeXaHW4eckoro nHtepdpeiica, pacnonoXeHHOro B Touke P-, kak onpegeneHo B 6.8.4.

11 Pa6boune xapakTepucTukn, cneynuuHble gna ob6aactn NpUMeHeHUs
111 OTKNOHEHUA Npu NonepeyHbIX nepemeLeHnax

K pabounm xapakrepuctukam poboTa, CBSA3AaHHbLIM C OTK/IOHEHUAMU MPU MOMEPEYHbIX NepeMeLLeHnsX,
OTHOCHATCS:

- owwubka xoda nonepeyHoro nepemeweHuns (UIS);

- owwunbka yacToTbl nonepeyHoro nepemewenns (WF).

MonepeyHoe nepemelleHne NpeacTasniseT coboii KOMOGUHALMIO OAHOMO WM HECKO/IbKNX NepeMeLLeHni,
Ha/TOEHHBIX Ha TPAEKTOPUIO ABWXEHWS, U XapakTepHO, rMaBHbIM 06pa3oMm, A5 AyroBOi CBapKu.

11.1.1 TecToBas TpaeKkToOpusa MNOMNEPEYHOro nepemMeLLeHns

TpaekTopusl, NokasaHHasi Ha puUCyHke 25, siBNsieTcs NuMnoo6pasHolii TpaekTopuel ¢ 3afaHHbIM XOA40M
nonepeyYHoro nepemMeLLeHnss Sc v paccTossHMEM Mexay nonepedHbiMn nepemerteHnsmm WDG reHepmpyembim
C 3a[aHHOI YacToToli MoMepeyHoro nepemelleHns Fc, KoTopble ykasbiBaloTcs n3rotosutenem. He meHee 10
paccTosHWn Mexay nonepeyHbIMY NepemMeLLeHUaIMN AO/DKHO ObiTb PacnonoXeHO Ha BblGPaHHONM MN0CKOCTU
B COOTBETCTBUM C pUCYHKaMmn 25 1 26 CTOUKOM BblIOPAHHON B KAYeCTBE TOUKM CUMMETPUU, U LEHTPASIbHOM
NnHWeit napannensHoii P2— P3.

PurcyHok 25 — TecToBasi TPAEKTOPUs MOMEPEYHOro NepemeLLeHrst B BbIGpPaHHOW NI0CKOCTU
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11.1.2 Ouwwnbka xoga nonepeyHoro nepemeweHusa (WS)

Owwbka xofa NonepeyHoro nepemeLleHns (B NPoLEeHTax) JO/DKHA PacCUMTbIBATLCA Kak PpasHOCTb MexXay
3afaHHbIM XO[OM MOMEPEYHOrO MepPeEMELLEHNS SC U M3MEPEHHBIM CPEAHUM 3HAYeHMeM (haKTU4eckoro xoaa
nonepeyYyHoro nepemMelleHus Sacnegyowmm o6pa3om (CM. pUCyHOK 26):

HIS=% " x 100(%)

11.1.3 OuwwubKa yacTtoTbl nonepeyHoro nepemetexHnsa (WF)

OwwnbBKa YacToTbl MONEPEYHOro nepemMelleHns (B NMPOLEHTax) A0/HKHA PacCuMTbiBaTbCs Kak pasHOCTb
Mexay 3aflaHHOl YacTOTOi monepeyHoro nepemelleHnst Fc u hakTuueckoii YacToToli nonepeyHoro nepeme-
weHua Facnegyowm o6pasom:

WF=A,I:iX 100(%) ,

rae
w

B va _ wvc
Fa=10x owpa ¥ Fe= 10X joupc-

WVC— 3afiaHHan CKOpPOCTb [ABWXEHUSA C NonepeyHbIM1 nepemeLLeHnamu,
WVa— thakTnyeckas CKOpOCTb ABWKEHNSA C NONEPEYHbIMU NepeMeLLeHNsMH,
WDC— 3afaHHbIli Nepuog nonepeyHbix nepemMeLLeHni,

WDa— cpefHee 3HauyeHne hakTMYecKoro nepvoga nonepeyHblX nepeMeLLeHui.

PuricyHok 26 — Wnntoctpaums thakTnyeckoli 1 3afaHHON TpaeKTopuii NoNepeyHoro nepemMeLLeHns

12 OT4yeT O TECTUPOBAHUN

OTYeT 0 TECTUPOBAHWNMN LO/DKEH COCTOATb M3 TUTY/ILHOTO INCTA U OLHOMO WM HECKO/bKMX JIMCTOB C pe-
3ynbTaTamu TECTUPOBAHWS. TUTY/bHbIV JIMCT AO/DKEH COAEPXaTb 06LLYH MHOPMAaLM0, OTHOCSLLYHCS K po-
60Ty, CpeACTBaM U3MEpPEHUsI N TECTOBLIM YC0BUSIM (BHELLHSIS CpeAa, yCTaHOBKa/NPOrpeB, OCHaLLEHVE, METOA,
NporpaMmmrpoBaHnst U T. A.), a TaKkke BbINOMHEHHbIM TecTam. JINCTbl C pe3ysibTataMu TECTUPOBAaHWS AO/KHbI
coflepXaTb UTOMM pas3HbIX TECTOB, BbINOSIHEHHbIX C ONPEAE/IEHHOW MOTPeLIHOCTLI0 N3MEPEHNS.

Bce oT4eTbl [O/KHbI BKIOUATh BCE NPOrpaMMbl M napameTpbl NPOrpamMHOro o6ecneyeHusi, UCNosb3o-
BaHHbIE NPV BLIMOJIHEHNN KAXA0r0 TecTa.

B npunoxeHun C NpuMBeAeH NpYMep OTYeTa O TECTMPOBAHWUM, B KOTOPOM MokKa3aHa MUHWMa/IbHO Heo6-
xoaumasi uHchopmauua ans TUTYNbHOTO NICTa W IMCTOB C pesynbTaTtamu.
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MpunoxeHue A
(o6sa3aTrenbHoe)

MapameTpbl Ans cpaBHUTESNbHLIX TECTOB

A1 [aHHOe NpUNoXeHUe COAEPKUT KOHKPETHbIE MapameTpsl ANA NPOBELEeHNUs CPaBHUTESbHLIX TECTOB TUMUYHBIX
XapaKTepUCTUK NO3ULMOHNPOBaHUS U OTPaboTKU TpaeKTopUMm.

[nNs cpaBHUTENbHBIX TECTOB XapaKTEPUCTUK, NepeducreHHbIX B Tabnuue A.1, 4OMMKHbI TPUMEHSATLCA NapameTpbl pas-
MepoB Ky6a, NTOCKOCTEl, Harpy3oK, CKOPOCTel U hopM TPaeKTOPWIA, yCTaHOBINEHHbIE B AaHHOM MPUIOXEHWUM, €CTN TOMNBKO
ApYrve 3HauYeHUs! He cornacoBaHbl Mexay NoCcTaBLYMKOM W Nonb3oBaTerneM. B Tabnuue 1 npueegeHa Takke nHdopmaLns
0 KOHKPETHBIX NapaMeTpax TECTOB, koTopas He onpegerneHa rge-nubo elle B JaHHOM MPUIIOXKEHNN.

Ecnu KOHKpeTHbIE MapaMeTphl He yKkasaHbl B JaHHOM MPUITOXeHUM, TO AOMKHbI MPUMEHSTLCA TECTOBLIE YCIOBUS 1
napamMeTphl, onpefereHHbIe B OCHOBHO YaCTH HAaCTOSILLEro CTaHAapTa, HanpuMep, No3nLMN PacioNOXEHUs!, YNCIO LIMKMOB.

CpaBHeHMe xapaKTepuCTUK NpaBOMEPHO TOMbKO B TOM Crydae, ecnii BHELLHWe NPOTUBOLEHCTBYOWNEe Cunbsl no
OTHOLLIEHMIO K paoyeMy opraHy He3HauUTEEHBI.

Tabnuuya A1—TlepeyeHb XxapakTepucTuk

XapaKkTepuCTUKM, NoANexXaL e TeCTUPOBaHUIO MpumeyaHue

To4HOCTb M NOBTOPAEMOCTb NO3ULMOHUPOBaHNA

PasHoHanpaBreHHOe WU3MEHEHUe TOYHOCTM MO3nULMo-
HUpOBaHUA

ToYHOCTb U MOBTOPAEMOCTb OTpaGOTKVI paccToAHNA

Bpems cTabunusauymum nonoxeHns

MepeperynuposaHue No NonoXeHUo

Opeiic xapakTepucTuk nosuLMOHUpoBaHNs

ToUHOCTb OTPaGOTKM TPAEKTOPUM MO MOMOXEHMUIO [nuHa TecTOBLIX NIMHENHBIX TPAEKTOPUIA onpeaenseTca pas-

MepoM BbiIbpaHHOro Kyba B COOTBETCTBUMU C NPUHUUNAMMU,
N3roXeHHbIMK B 6.8.2

TouHOCTb OTpPabOoTKN TpaeKTopuK Nno nepeopueHTalun | AnnHa TecToBbIX NIUHENRHBLIX TPaeKTOpUA onpeaensaeTca pas-
MepoM BbibpaHHOro Kyba B COOTBETCTBUM C NpUHLUNaAMM,
N3NOXeHHbIMKM B 6.8.2

OTKIOHEHMS NpU NOBOPOTE (KPYTOW MOBOPOT)

CkopocTb oTpaboTkv TpaekTopuu

MUHUMabHOE BPeMs MO3ULMOHNPOBaHUS

CraTnyeckas nogatnuBocTb

C

11

Monepe4Hble nepemeLLeHUs S, =10 mm, =1, 2 unu 5 'y ANA TpaeKkTopun, onpeaeneHHon
B 11.1.1

W Ha pUCYHKe 25

A.2 Paamep Kyb6a n BbLIGOp TeCTOBOM MNNOCKOCTH

Ecnvn He ykasaHo MHOe, fOMmKeH ObiTb MCNOMb30BaH MakcMMaribHO BO3MOXHbBIA Ky6 ¢ AnuHamu ctopoH 250, 400,
630 unu 1000 mMm. LieHTp BeIGpaHHoro ky6a (P4, cM. 6.8.4 1 pucyHok 4) fomKeH pacnonaraTecsi B TOM XKe MecTe, 4To U
LieHTp Ky6a ¢ MakcMmaribHO BO3MOXHEIM 06BEMOM, @ Takke ¢ pebpamu, napanneneHsiMW 6a30BO cucTeMe KoopauHar.
MonoxeHne Kyba 0THOCUTENBHO 6a30BOIN cUCTEMbl KoopauHaT poboTa A0MKHO ObITh YKa3aHo B OTHETE O TECTUPOBAHUM.

HormkHa ncnonesoBatees nrockocTb (a) Cqy — C, — C; — Cg, n30bpakeHHas Ha pUCYHKe 2.

Ona po6oToB, UMEIOLMX MEHee LIEeCTU CTeMeHel NOABMKHOCTU AOMKHLI UCNOMBL30BATECA MAOCKOCTU 2, 3 unu 4,
nsobpaxkeHHbIe Ha pUCYHKe 5.

A.3 Harpyska Ha MexaHU4ecKkuii nHTepdeiic

Bce TecTbl A0MKHLI BEINMOMHATECA C MakcUMarbHO 60MbLUIOIK TECTOBOI Harpy3koi B COOTBETCTBUM € Tabnuueit A.2, a
TaKKe dpakynsTaTUBHO ¢ Harpyskoi paBHol 10 % oT AaHHoi TecToBoi Harpyskn. OceBoe cMmelleHne CG (LUeHTpa TAXECTH),
paaunanbHoe cMmelleHne CG 1 oceBoe cMmelleHne MP (Touku U3MepeHUs ) nokasaHbl Ha pUCyHke 3.
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Tab6nuya A2— Kateropuu ctaHfapTHBIX TeCTOBbIX Harpy3ok (CG — ueHTp TshkecTu; MP — Touka naMepeHus)

KaTeropus TectoBol Macca (kr) OceBoe cMelleHNe PaananeHble cmelenuna CG OceBoe cmelleHve
Harpysku CG L, (Mm) 1 MP Ly, Xyp (MM) MP Zyp (MM)
1 1 20 0 40
2 2 40 20 80
3 5 60 30 120
4 10 80 40 160
5 20 100 50 200
6 40 120 60 240
7 60 140 70 280
8 80 160 80 320
9 100 180 90 360
10 120 200 100 400
11 140 220 110 440

A.4 TecToBble CKOPOCTU

XapaKTepuCTUKN NO3ULMOHUPOBAHNUSA JOSKHEI TECTUPOBATBLCA CO CKOPOCTAMM, YKa3aHHbIMWU B Tabnuue A.3. Ecniun
ckopocTn 1600 MM/c AOCTUYb HEBO3MOXHO, TO AOMKHA MCMONb3oBaTLCA cKOpocTb 630 MM/c. 30Ha orpaHuYeHns u3 Tabnu-

ubl A.3 onucaHaB 7.4 1 7.5.

XapakTepncTnki oTpaboTku TpaeKTopUM JOMKHEl TECTUPOBATLCA CO CKOPOCTAMM, YKadaHHbIMY B Tabnuue A.4.

Tabnunya A3 — TecToBble CKOPOCTU AN XapakTePUCTUK MO3ULIMOHUPOBAHUS

CkopocTb
Huskas Bbicokas
XapakTepucyki, 10 Mum/c 250 Mm/c 630 Mm/c 1600 Mw/c
noanexatjue
TecTUpoBaHuio 30Ha orpaHuyeHns | 3oHa orpaHuyeHust | 3oHa orpaHuueHus | 3oHa orpaHuyeHUs
(Mm) (Mm) (Mm) (Mm)
0,1 0,5 1,0 0,1 0,5 1,0 0,1 0,5 1,0 0,1 0,5 1,0
Bpems cTabunusaumm nonoxeHus o (@) (@) @) (@) O 6] @) O X X X
MepeperynvpoBaHue No NosoXeHuto 0] (0] (@) @) (0] O 0] @) 0] X X X
MuHuMansHoe BpeMsi 0] (0] (@) 0] (0] @) ®) (@) 0] X X X
NO3ULIMOHUPOBaHUSA
10 mm/c 250 mm/c 630 mm/c 1600 mm/c
To4YHOCTb U NOBTOPAEMOCTb X O O X
NO3ULIMOHUPOBaHUA
Pa3sHoHanpaBneHHoe U3MeHeEHUe X @) O X
TOYHOCTU NO3WULMOHMPOBAHUS
To4YHOCTb U MOBTOPSEMOCTb X @) @) X
oTpaboTKU paccToAHUA

X — obsasatenbHo; O — HeobAsaTenbHO.
Mpumevyanune — OAWH BUJ 30HBI OrpaHUYEHNUS MOXET BbITh BEIGpaH U3 Tpex 3HaveHui Ha ckopocTu 1600 mm/c.

Tab6nuuya A4 — TecToBble CKOPOCTH ANS XapakTepUCTUK OTPaBOoTKKU TpaeKTopum

CKopocTb
XapaKTepuCTUKW, Noarexatlyue TeCTUpoBaHuio Huskan Bbicokas
10 mm/c 250 mm/c 630 mm/c 1600 mm/c

TouHoCTb OTPaboTKM TPAEKTOPMK MO MONOXKEHMIO X X ©) X
TouHoCTb OTPaboTKM TPaeKTOpMK MO NepeopUeHTaLum X X ©) X
OTKIOHEeHWe NMpu KPYTOM NOBOpOTE — X 0] X
XapaKTepuCTUKN CKOpOCTU OTpaboTKu TpaeKTopun X X (@) X
OTKINoHeHWe Npu nonepeYHbIX NepemMeLLeHnsxX X 0] — —

X — obsasatenbHo; O — HeobsA3aTenbHO.
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Hwn3kasi CKOpOCTb NPUMEHSIETCA 15 TaKUX 061acTeil NPUMEHEHUs, Kak CBapka, peska, NofMpoBKalyaaneHune sayceHell.

BbicOKasi CKOPOCTb MPUMeEHSIeTCA A5 Takux ob6nacTeit NPpUMEHeHUs], Kak oKpacka pacnbleHeM, HaHeCEeHMe YNIoTHUTENs.
A.5 dopma v pasmep AONONHUTENbHOW TECTOBOW TpaekTopum

TecToBas TpaekTopus, nokasaHHas Ha pucyHke A. 1 ABNseTcs AOMNOSTHUTENbHOW C pa3HbIMY 3/IeMeHTaMun TpaekTopuu,
KoTOopas MOXeT 6bITb UCNONb30BaHa A1 TECTOB TOYHOCTM OTPABOTKM TPaeKTopMK Mo MOMoXeHuo. KoopauHatel Tovek P1
n ot P10 go P36 npuBegeHsbl B Tabnumue A.5, kak npuMepbl Ans nnockocteli pasmepos 400 x 400 mm 1 800 * 800 mm.

PucyHok A. 1 — [lonosiHUTesibHaa TecToBas TpaekTopus

Tab6nwu ua A.5 — KOOp,qI/IHaTbI TO4YeK Ha ,EI.OI'IOI'IHVITeI'IbHOVI TecTtoBol TpaeKkTopun
Touka NnockocTtb 400 x 400 Mm MnockocTs 800 x 800 MM

X Y X v
1 180 -50 360 . 100
10 0 0 0 0
u 0 70 140 140
12 140 0 280 0
13 210 0 420 0
14 210 70 420 140
15 280 70 560 140
16 360 - 10 720 -20
17 280 -90 560 . 180
18 140 -90 280 . 180
19 120 - 110 240 2220
20 140 - 130 280 260
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OkoH4YaHue mabnuubl A.5

Touka Mnockoctb 400 x 400 MM MrockocTe 800 x 800 MM
X Y X Y

21 160 - 110 320 220
22 140 - 90 280 180
23 0 -90 140 - 180
24 0 -130 0 - 260
25 70 -170 140 _340
26 140 -170 280 _340
27 140 - 160 280 ~320
28 150 - 160 300 320
29 150 -170 300 - 340
30 160 -170 320 - 340
31 160 - 160 320 320
32 170 -160 340 - 320
33 170 -170 340 _ 340
34 260 -170 520 - 340
35 360 -70 720 140
36 260 -170 520 - 340
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MpunoxeHue B
(cnpaBouHoe)

PyKkoBOACTBO N0 BLIGOPY pabouymnx xapakTepuCTUK Ans TUNMUYHbIX NPUMEHEHUIA

B.1 BBegeHue
Bo BBeaeHun 1 B 6.11 ckaszaHo, YTO onUcaHHble TeCTbl MOMYT MPUMEHATLCA NOMHOCTLIO UMK NO YacTAM B 3aBUCK-
MOCTW OT TuUna poboTa u TpeboBaHuit K HeMy. BeiGop TecToB NpefocTaBnsAeTcA NONb3OBATENO HACTOALWEro CTaHagapTa B

COOTBETCTBUM C €r0 COGCTBEHHLIMU KOHKPETHLIMU TpEGOBaHUAMM.
Lienbto AaHHOro NPUNOXeHNs SBMSIETCS NPeoCTaBUTb PYKOBOACTBO M0 BIGOPY HEOBXOANMBIX TECTOB A4S HEKOTOPBIX

TUNWUYHBIX NPUMEHeHNI poboToB. CneaoBaTenbHO, YNCNO TECTOB MOXET ObITb OrpaHUYeHo.

B Tabnuue B.1 npuBeaeH nepedeHb HEKOTOPbLIX TUMUYHBIX MPUMEHEHUI poboToB, @ HeoBXoAUMbIE TECTHI AT pasHbIX
NpUMeHeHNIA 0603HaYeHEI CUMBOMOM «X».

MpumevaHmns k Tabnuye B.1:

1) — MNpUmMeHeHne, ANs KOTOPOro 06bIYHO UCNONB3YETCH NMO3ULIMOHHOE YNpaBreHue.

2) — MNpuMeHeHne, ansa koToporo 06bIYHO UCNOMNb3YETCA KOHTYPHOE ynpaBneHue.

3) — Tonbko ANA NporpaMMMpoBaHNUA B aBTOHOMHOM peXuMe.

4) — Tonbko No3nyus.
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& Tab6bnuuya B.1 — PykoBoAcTBO Mo BLIGOPY KpUTEpUEB pabounx XapakTepucTUK TUMYHLIX MPUMEHeHMit
MpumeHeHunA
Ccblirnka Ha
Wcnonbsyemas HacToALMIA ToueuHas | MepemelyeHue/ CBopka KoHTporb MexaHoo6paboT- Okpacka Oyrosas | Aaresus/
XapakTepucTuka cBapka 3arpyska/ Ka/obampka/peska/ | pacnbineHwem [ csapka lepmeTtn-
cTaHaapt 1 2 1 2)
1) pasrpyska 1) ) ) ) nonupoeka 2) 2) 2) 3auma

TOYHOCTb NO3NLMOHNPOBAHUS 7.21 X3 X3 X3 xd [ x| x® X3
MoBTOPAEMOCTL NO3NLIMOHNPOBaHNS 7.2.2 x4 x4 X2 XH ] xH | x4 x4
PasHoHanpaBneHHoe n3MeHeHne 723 X3 X3 x¥ x| x¥
TOYHOCTM MO3NLMOHNPOBAHUS
ToYHOCTL/MOBTOPSEMOCTE 7.3 X3 X8 X3 X3 [ x® | x®
0TpaboTKKN paccToAHNA
Bpems crabunusayum nonoxeHus 7.4 X X X X X X
[MepeperynuposaHue no 7.5 X X X X X X X
NOSNOXEHNIO
[peiich To4HOCTH 7.6 X3 X X3 X3 x¥» [ x® X3
MO3NLMOHMPOBaHKSA
[peiich nosTOpsEMOCTH 76 x4 x4 XV x| x» | x4 x4
NO3nLMOHUPOBaHNA
BaavMo3sameHaemocTb 7.7
TO4YHOCTL OTPaBOTKM TPaeKTOPUH 8.2 X3 X3 X3 X3 X3 X3
MoBTopsieMocTk 0TpaboTkM 8.3 x4 x4 x4 x4 x4 x4
TpaeKkTopun
ToyHOCTb O0TPabOTKM TpaekTopum no 8.4
nepeopueHTaLum
OTKNOHEHUA NpK NOBOPOTax 8.5 X X X X
TOYHOCTb CKOPOCTU OTPaBOTKM 8.6.2 X3 X8 X8 X3
TpaeKkTopuu
[MoBTOpPAEMOCTb CKOPOCTU OTpaboT- 8.6.3 X X X X
KW TpaekTopuu
OnoKTyaLma CKopocTu oTpaboTKu 8.6.4 X X X X
TpaeKTopuu
MwuHuMansHoe Bpems 9 X X X
No3nLIMOHUPOBaHNA
CTaTudeckas nogaTnmMBoCTb 10 X X X X X
OTKNOHEHUA NpK NonepeYHbIX 111 X
nepemeLleHunsax
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MpunoxeHune C
(cnpaBoyHoe)

Mpumep oTyeTa 0 TECTUPOBAHUU

POBOT Cuctema ynpaenexus

TUNL e,
Mopenb Ne ... ... ...
CepuiAHbIM N ...
YcTaHOBOYHaA OPUEHTALUNA: .....................

Bepcusa NporpaMMHOrO 06€CNEYEHUST: ....... e

HeHopManbHbIe YCROBUS: ...........ceevenen... (cM. npumevaHue)
MpuMmeyaHne — KoMMmeHTapuu nNo ycrioBUsM, BLIXOAALNUM 3@ OXUAAEMbIE rpaHULbI.

BpeMsi NPOrpeBa: ...............eeeeeeeeennn. Bpemst uamepeHus:
MepepbiB B USMEPEHUAX: ..................

Mpu6opsbl
AN Mogenb No: ......... CepuitHbiit Ne:............
KOMMEHTaPUM: ...

TecToBble ycrnioBus

HoMWHanbHble Harpy3oYHble YCIOBHUS:
Macca (Kr).....o.ooevviineineeie, Mo3uums LieHTpa TskecTw (koopauHatsl Ly, Ly, Ly)............
MOMEHTHI MHEPLMN (KF/M?)....... MMo3uums ToukM namepeHus (koopauHatbl Xype, Yyp Zye)

TecTbl, NpoBeaAeHHbIe B cooTBEeTCTBUM ¢ UCO 9283

O To4HOCTb NO3ULMOHUPOBAHUA

O MoBTOPAEMOCTb NO3ULIMOHNPOBAHUS

O PasHoHanpaBneHHOe N3MeHeHue
TOYHOCTY NO3ULIMOHWPOBaHNS To4HOCTb, NOBTOPSIEMOCTh U (HAIOKTYaLUS CKOPOCTH

O To4HOCTb U MOBTOPSEMOCTb 0TpaboTKN TpaekTopui

To4HOCTL 1 NOBTOPAEMOCTL OTPaBoTKU TPaeKTopum
TouHOCTb 0TPaboTku TpaekTopuK NoO NepeopueHTaLumn
OTKNOHEeHWA Npu NOBoOpoTax

oooa0o

0TpaboTkN paccToAHUA 0O MuHuManbHoe BpeMsi NO3ULIMOHUPOBAHNS
O Bpemsa ctabunusaumm NonoxeHna 0 CraTu4yeckas nogatnnBocTb
O TepeperynuposaHue No NOMoXeHNo O OTKNOHeHWsA Npu NonepeyHLIX NepemeLLeHUsX
O Opeiid xapakrepMcTUK NO3NLMOHNPOBAHNA 0 BsaumosameHAeMOCTb
BeinonHun: Oara:
Mposepun: [ara:
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Tabnuubl AN pe3ynbTaToB TECTUPOBaHNS

MpumeyaHnmne— lMNpuBeaeHHbIE HWXe TablULbl SBNSIOTCS TONBKO MPUMEPOM.

Tabnuya C.1 — TOYHOCTL U NOBTOPAEMOCTb MO3NLIMOHMPOBAHNS

Harpyska CkopocTb P, Py P3 Py Ps
100 % cornacHo 6.6 | 100 % u 50 % wwnu AP= RP= AP= RP/=
unu MakeumaneHan | 10 % comacHo 8.7 umu | ap = RP.= AP.= RP.=
u3 Tabnuusl A2 B BbiCOKasA U HU3KanA u3 A Pa_ R Pa_ A Pa_ RPa—
cryyae cpaBHeHust | Tabnuuel A.3 B cnyyae b b~ b b
CpaBHeHUS AP= RP= AP= | RP=
10 % cornacHo 6.6 | 100 % n 50 % w/unu AP,= RP,=
wn 10 % oT Makeu- | 10 9% cornacko 6.7 unn | AP,= RP=
ManbHOR U3 Tabnu- | guicokas v Hu3kasi s | 4 P,= RP,=
Usi A.2 B criyqae Tabnuuel A.3 B criydae _ _
cpaBHeHus CpaBHeHMs AP= RPc=
Tabnuya C.2 — PasHoHanpaBneHHOe U3MEHEHUE TOYHOCTW MO3ULMOHUPOBaHNS
Harpyska CKopocTb P, P, Ps
100 % cornacHo 6.6 nnu 100 % 1 50 % w/unn 10 % VAP,= VAP,=
MaKkcumansHas 13 Tabnuusl cornacHo 6.7 unu eeicokas VAP, = VAP, =
A.2 B cnyyae cpaBHeHUA ¥ HU3Kas u3 Tabnuupl A.3 B APa- APa-
crnyyae cpaBHeHus VA= VAT
VAP,= VAP =
10 % cornacHo 6.6 unn 10 % | 100 % v 50 % w/wmnun 10 % VAP,=
OT MaKkcuMansHoW U3 Tabnuuel | cornacHo 6.7 unu Belcokas VAP.=
A.2 B cnyyae cpaBHeHWA W HU3KasA u3 Tabnuuel A.3 B APa-
crnyyae cpaBHeHus VA=
VAP =
Tabnuya C.3 — ToYHOCTb W NOBTOPSEMOCTb OTPAGOTKU PACCTOSAHMS
Harpyska CkopocTb P, P,
100 % cornacHo 6.6 unu 100 % v 50 % w/vwnn 10 % AD,= RD =
MaKkcumarnbHas 13 Tabnuusl | cornacHo 8.7 Unn Belcokas u AD,= RD, =
A.2 B criyyae cpaBHeHMS Hu3Kas u3 Tabnuuesl A.3 B cnyvae AD, = RDa—
cpaBHeHUs! b= b—
AD,= RD.=

MeTog NporpaMMUPOBaHUS:

Ta6nuuya C4 — Bpems cTabunmsaLmm noroxeHUs n nepeperynupoBaHue no noroxeHuro

Harpyska

CkopocTb

30Ha orpaHU4eHns

100 % cornacHo 6.6 wWnn Makcu-
MarnbHas u3 Tabnuusl A.2 B cnyvae

100 % un 50 % w/vnn 10% cornacHo
6.7 Unu BbICOKas 1 HU3Kas U3 Tabnu-

3apaHHoe orpaHuveHune:

cpaBHeHUA Ubl A.3 B crniyyae cpaBHeHUS Oov=
10 % cornacHo 6.6 unn 10 % ot Mak- [ 100 % 1 50 % u/vunn 10 % cornacHo |t = 3afaHHoe orpaHuyeHue:
cUManbHOi U3 Tabnuuel A2 B cny- | 6.7 unu Belcokas U HU3Kaa U3 Tabnu-
Yae cpaBHeHUs Uel A.3 B crnydae cpaBHEHUSA ov=
Tabnuya C.5 — B3zaumozaMeHAEMOCTb
Harpyska CkopocTb BsaumosameHseMOCTb
100 % cornacHo 6.6 100 % cornacHo 6.7 E=
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Tabnuuya C.6 — ToYHOCTL 1 MOBTOPAEMOCTL OTPaGOTKM TpaeKTopuu

FOCT P 60.3.3.1—2016

- HOCTb Npn
Harpyaka CKopocTb BbibpaHHble hopma u TouHOCT MNosTopse Tou p
ANnHa TpaekTopuun MOCTb nepeopueHTauumn
100 % cornacHo 6.6 | 100 % v 50 % w/wnn AT,= RT,= AT,=
Unu MakcumansHas 10 % cornacHo 6.7 unu AT.= RT.=
a a
n3 Tabnuybl A.2 B BbICOKasA U HU3Kaa U3 AT.= RT.=
cryyae cpaBHEHUs! Tabnuubl A.4 B cnyyae b b
CpaBHeHUs AT= RT=
10 % cornacHo 100 % n 50 % w/vunn AT= RT,= AT =
6.6 unu 10 % ot 10 % cornacHo 6.7 unu AT.= RT.=
~ a a
MakcMMarnsHON BbICOKas U HU3Kaa 13 AT.= RT.=
U3 Tabnuubl A.2 B Tabnuubl A.4 B cnyvae b~ b
cryyae cpaBHeHWs cpaBHeHUs AT = R1=
Tabnwuya C7 — OTKNOHEHMS NpU NOBOPOTaX
HomuHanbHan YMeHbLIeHHan Owwbka
Harpyska erynuposaHue
Py CKOpPOCTb CKOpPOCTb nepep rynip CKpyrneHua
100 % cornacHo 6.6 100 % n 50 % nmnn 10 % co= CR=
Unu MakcuMansHas u3 | cornacHo 6.7 unu Belcokas
Tabnuusl A.2 B criydae | v HW3kasa us Tabnuusl A4 B
cpaBHeHUs criyvyae cpaBHeHUS
MakcumarnbHas HoMWHarnbHasi CKOpocTb OTpaboTku TpaekTopuu Mm/c
MaKkcumarbHOe CHUXEHWe CKOPOCTU OTpaboTkU TpaeKTopumM Npu NoBopoTe Mm/c
PaccTosiHWs oT noBopoTa, rAe CHUXKEHUE CKOPOCTU Hayarnoch U 3aKOHYMIIOCh MM
Tabnuuya C.8 — To4YHOCTb, NOBTOPAEMOCTL M (IIOKTYaLMWs CKOPOCTU OTpaboTKN TpaeKTopum
TouyHOCTb [MoBTOpPAEMOCTL oniokTyaums
Harpvaka CKODOCTL CKOpOCTH CKOpPOCTH CKOpPOCTH
24 P oTpaboTku oTpaboTku oTpaboTku
TpaeKkTopuu TpaexkTopum TpaexkTopum
100 % cornacHo 6.6 100% n 50 % wnnn 10% | AV= % RV= FV= %
Unu MakcMMarnsHasa u3 | cornacHo 6.7 unu Beicokas
Tabnuysl A.2 B criydae | U HU3KanA U3 Tabnuubl A.4 B
cpaBHeHUs cnyyae cpaBHeHUA
10 % cornacHo 100% K50 % nmnn10% |AV= % RV = FVv= %
6.6 unn 10 % ot cornacHo 6.7 unu Beicokas
MakcuMansHom 13 W HU3KanA u3 Tabnuubl A.4 B
Tabnuusl A.2 B criydae | crnyYae cpaBHeHUA
cpaBHeHUs
Ta6nunya C.9 — MuHumansHoe BpemMA NO3ULMOHUPOBaHUA
HayvanebHas nosuumua KoHeuvHasn nosuuma PaccTtoaHue, Mm Bpems, ¢
Mcenomnb3oBaHHbIE CKOPOCTU:
Tabnwuya C.10 — Cratuyeckas nofaTnMBOCTb
HanpasneHue n X* X v+ Y- z+ 7
oLyyLeHWe yeunus
Benu4unHa yeunus .H ...H .H H .H .H
[NoaatnmMBocTb ... MM/H ... MM/H ... MmM/H ... Mm/H . MM/H ... Mm/H
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Tabnuya C.11 — OTKNOHEHNS NpU NONepeYHbIX NepeMeLLeHnsX

Owwmbka xoga npu

Owmnbka 4YacToTbl

ManbHOR U3 Tabnuubl A.2 B crnyvae
cpaBHeHUs

WK BbICOKaA U HU3KaA U3 Ta6J'IVILJ,bI A4
B CnyYae CpaBHeEHNA

Harpyska CkopocTb nonepeyHom npwv nonepeyHom
nepemeLLeHnm nepemMeLLeHun
100 % cornacHo 6.6 unun makcumMarnb- 100 % n 50 % wn/vnn 10 % cornacHo 6.7 | WS = % WF= %
Has 13 Tabnuubl A.2 B crnyyae Unu Belcokasi U HU3kas 13 Tabnuupsl A 4
cpaBHeHUs B CrlyYae cpaBHeHUS
10 % cornacHo 6.6 unn 10 % ot maken- | 100 % n 50 % n/vnun 10 % cornacHo 6.7 | WS = % WF= %
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MpunoxeHue A
(cnpaBouHoe)

CBeaeHUA 0 COOTBETCTBUM CChINIOYHbIX MeXAYHApOaHbIX CTaHAAPTOB
HauuoHaNbHbIM cTaHaaptTam Poccuiickon ®epepauumn

Tabnuya OAA1

OB0o3HauYeHne CCbINOYHOro CTteneHb OB603Ha4eHVe U HauMeHoBaHne COOTBETCTBYHOLL|Ero
MeXayHapoaHOoro ctaHgapTa COOTBETCTBUA HaunoHanbHOro ctaHgapTa
ISO 8373:2012 IDT [OCT P UCO 8373—2014 «PoboTbl 1 poboTOTEXHUYECKUE YCTPOMCTBA.
TepMUHBI U onpeseneHns»
ISO 9787:1990 — *
ISO 9946:1991 — *

* COOTBETCTBYHOLLMIA HALMOHamNbHbIA CTaHdapT oTcyTCTBYeET. [lo ero yTBepXaeHnUsi peKoMeHyeTCsl UCTOoNb30BaTh
nepeBoj Ha PyCCKUIA A3bIK AaHHOTO MeXAYHapOAHOro cTaHjapTa.

Il puMedaHune — B HaCTOHLLleVI Ta6n|/|ue Ucnonb3oBaHbl cnejyrwuine ycrnoBHbele 00603Ha4YeHNs CTEMNEHMN COOT-
BETCTBUA:

- IDT — naeHTuYHble cTaHgapThl.
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YK 656.865.8:006.72 OKC 25.040.30 OKIT1 38 8600

KrnioyeBble cnoBa: po6oTOTEXHUYECKME YCTPOMCTBA, MAHUNYMATOPbI, MPOMbILLNEHHbIE POGOTLI, Creuudukalum,
XapakTepUCTUKUN, TECTbI, TECTbI XapaKTEPUCTUK
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