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Mpeancnoeue

1 PABPABEOTAH O6LecTBoM ¢ orpaHMYeHHo oTBeTCTBEHHOCTEHD «CumeTpa pynn» (OO0 «CumeTpa
Ipynn»), OBlecTBOM C OrpaHUYEeHHOM OTBETCTBEHHOCTLIO «A-HA akcnepT» (000 «A-H akcnept»)

2 BHECEH TexHun4yeckuMm koMuTeToM no cTaHaaptusaumm TK 164 «MCcKyCCTBEHHbIR MHTEMNMEeKT»

3 YTBEPXJEH 1 BBEOEH B AEWNCTBWUE Mpukazom PenepansHOro areHTCTBA Mo TEXHWYECKOMY pe-
rynupoBaHuio U meTponorum ot 6 ceHTsabpsa 2024 r. Ne 1184-cT

4 BBEOEH BMNEPBbLIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (M0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeyiow,as UHGhopMayus, yeedoMIeHUe U MeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wea0 Noab3o8aHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYecKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawmin ctaHgapT He MOXKeT ObITb NOMHOCTLK UMK YaCTUYHO BOCnpoun3sBeneH, TMpa*KnMposaH n pac-
NMpoCTpaHeH B Ka4vecTBe ocbmumaanoro n3gaHua 6es pa3pelweHnsn (De,.qepaanoro dreHTCTBa no TexHuw4de-
CKOMY perynmnpoeaHu 1 MeTponoruu
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BeegeHue

HacTosilumin ctaHgapT yctaHaBnueaeT obLLMe NONoXeHUs U peKoMeHAaUun No UCNonb30BaHWMK UCKYC-
cTBeHHoro nHtennekra (M) npuMeHnTEnLHO K cUCTEMaM BOAHOIO TpaHCcnopTa. TeXHOMOrMn MCKYCCTBEHHOTO
WNHTENMeKTa Nno3BossiT NOBbICUTb ONEepaLMoHHYI0 3 eKTUBHOCTb, BE30NacHOCTb U YIYYLWWTL NPOLECCH NPU-
HATUS peLueHniA Ha BogHOM TpaHcnopTe. [loBepue Kk cucteMam M Ha BOOAHOM TpaHCnopTe MMeeT CYLLEeCTBEeH-
HOE 3HadYeHWe, Tak Kak oWMBK MOTYT MPUBECTM K TSXKEMbIM NOCNEACTBUAM, CO34aBas yrpo3sy XU3HW Nioaen,
OKpyaloLen cpefe M 3KOHOMUYECKUM UHTEPEcaM.

Mcnonb3soeaHune VMM Ha BogHOM TpaHcnopTe BkModaeT B cebs WWPOKUIA CNEKTP NPUOXKEeHWUH, Takux
KaK MHTEeNnneKkTyansHaa HaBurauus, MOHUTOPWHT rPy30MNOTOKOB, NPEOVKTUBHOE TEXHUYECKOe 0bcnyxuBaHue,
aBTOHOMHOE ynpaesneHue cyaamu U ap. 3Tu cnocobbl NO3BONAT NOBLICUTL 3hheKTUBHOCTL paboThl Cyaos,
CHU3UTb PUCKU N ONTUMU3UPOBATL NOMUCTUKY B CUCTEMAX BOOHOMO TpaHCcnopTa.

HacTtosilmin cTaHg4apT CNy»KUT OCHOBOW ANs pa3paboTku, BHeAPeHWs 1 OLeHKn TexHonormi MW Ha Bog-
HoMm TpaHcnopTe. OH NpegocTaBNAET pekomeHaauuu no obecneyeHnto 6esonacHom n 3 HeKkTUBHON UHTErpa-
LMK TexHonoruin M B cuctembl Ha BOOHOM TpaHcnopTe B Lensax dopMUPOBaHWSA YCTONYMBOIO U TEXHOMNOrnYe-
CKW NepenoBoro BOAHOMO TpaHcnopTa.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

MCKYCCTBEHHbIA MHTENNEKT
HA BOOHOM TPAHCIMNOPTE

Ob6LwWwmne nonoxeHUs

Artificial intelligence systems in water transport. General terms

Oata BeepeHusa — 2024—12—01

1 O6nacTtb NnpuMeHeHnA

Hactosiwuin ctangapT ycTaHasnuesaeT obliMe MonoxeHusi U obnacte nNpUMeHeHUs TexHonoruin M B
cucTemMax sogHoro TpaHcrnopta. OH 0XBaTbIBAET MCMNONbL30BaHWe anropuTMOoB U MeTodoB MM Ha npoTaKeHum
BCEro »W3HeHHOro UMKna pewennii Ha ocHose MW B obnacTu BogHOro TpaHcrnopTa, BKMYas NpoeKTupoBsa-
Hue, paspaboTKy, TECTUPOBaHWE, BHEAPEHME N IKCMNyaTaLmio.

CraHgapT NPUMEHUM K LUMPOKOMY CMEKTPY NPUMOXEHWA Ha BOOHOM TpaHCMopTe, BKMOYas, B YaCTHO-
CTW, HABUTALIMIO CYO0B, MOHWTOPUHT FPY30MOTOKOB, MHTEMMNEKTYyansHoe yrpasneHue noptamMmu, NnpenukTusHoe
TexHu4Yeckoe obenyskueaHue 1 nosbileHne besonacHocTu. OH OXBaTbIBAET UCNONb3oBaHWe TexHonoruii MM B
onepaumnsax PeYHOro ¥ MOPCKOro TPaHCMopPTa, a Takke B PasnnyHblX BOOHbLIX CyAax, TepMUHanax 1 nopToBoi
nHppacTpyKType.

MNpegHasHaYeHHbIM NS BCEX 3aMHTEPEeCOBaHHbIX CTOPOH, yYacTBYKLWMX B paspaboTke, BHEAPEHUN K
ynpasneHdun TexHonormsMm WA Ha BoOHOM TpaHCMnopTe, HACTOSALWMIA CTAHAAPT CMYXUT PYKOBOASLWMM O0-
KymeHTOM, obecneunsatownum nHTerpaunio cuctem WM B otpacns BogHoro TpaHcnoprta. He onpenenss koH-
KPETHbIX TEXHUYECKUX aeTanen anroputMos MW, ctaHgapT ycTaHasnusaet oblime TpeboBaHusi, acnekTbl UH-
TennekTyanusauum n coobpaxeHus 6e30nacHOCTW, HAOEXHOCTWU, NPOM3BOANTENbHOCTUA, COBMECTUMOCTU W
3aLLUNUTBI JAHHBIX.

CnocobcTeys eguHoobpasunio U coBMAeHUI0 3TMYECKUX HOPM NpK BHeapeHun WA, HacToAWwWi cTaH-
AapT Npu3BaH cnocobCTBOBATL YKPEMMNEHMO JOBEPUS K PeLleHUsiM Ha ocHoBe WA, 4To B KOHEYHOM uTOore Mo-
BbICUT 6€30MacHOCTb, 3PdEKTUBHOCTL W YCTOMYMBOCTL CUCTEM BOOQHOIO TPaHCMopTa.

2 TepMUHBbI U onpegeneHusn

B HacTosawem CTaHOapTe npuMeHeHbl cnegyroune TepMUHBI C COOTBETCTBYHOLLMMUK onpefeneHnaMn:
2.1

KU3HEHHbIN UuWKn aBTOMaTH3HpOBaHHDﬁ CUCTEeMbI: COBOKyl’IHOCTb B3aMMOCBA3aHHbLIX NpoueccoB
co3faHuna U nocnegoeatenbHONoO M3MeHeHUsA COCTOAHUA aBTOMaTMSMPOBaHHOF‘I CNCTEMBbI OT CDOpMVIDOBa—
HUA NCXOOHbLIX TDESOBBHMFI K HE 0O OKOHYaHUA JKcnnyatauun n ytunnsaun KOMnriekCa cpencts aBToMa-
TU3auun aBTOMaTM.?.VIpOBaHHOI?I CUCTEMBI.

[FTOCT P 59853—2021, ctatbsa 19]

MapaHune ochbuumnansHoe
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22

UCKycCcTBeHHbIW nHTennekt; MW (artificial intelligence): Komnnekc TexHOMorm4eckmx peLeHuin, no-
3BONSALWMIA MMUTUPOBATL KOTHUTHMBHBIE PYHKUMK YenoBeKa (Bknovasa camoobyyeHne, NoMCK peLlleHunin 6es
3apaHee 3a[laHHOro anroputMa W JOCTUXEHWE MHCANTa) M Nony4YaTb NPU BbINOMHEHWW KOHKPETHBIX NpakK-
TUYECKM 3Ha4YMMBbIX 3a4a4 00paboTkn AaHHbIX Pe3ynbTaThl, COMOCTABMMbIE, KaK MUHUMYM, C peaynsratamMmu
MHTENNeKTyanbHON AesTenbHOCT YenoBeka.

[TOCT P 59277—2020, nyHkT 3.18]

2.3

MalwmMHHoe o6yuyeHue (machine learning): MNpouecc aBTomaTuyeckoro oGy4eHusl U COBEpLUEHCTBOBA-
HUS MOBELEeHWNs CUCTEMbI MCKYCCTBEHHOO MHTEMNMeKTa Ha ocHoBe 06paboTkn MaccrBa obyyatoLwmx gaHHbIX
6e3 SsBHOro NPOrpaMMUpPOBaHMS.

[FTOCT P 59895—2021, nyHkT 2.1.7]

2.4

cucTeMa uckyccTBeHHoro uHTennekTa (artificial intelligence system): TexHu4eckasa cuctema, B KOTO-
pOW MCMONb3YTCA TEXHOMOMMW MCKYCCTBEHHOIO MHTENMNeKTa.
[FOCT P 59277—2020, nyHkT 3.40]

3 Obwme pekomeHOALUMMU NO UCMONBL30OBaHUIO
TEXHONOrMM UCKYCCTBEHHOIO MHTENNEKTa Ha BOQHOM TpaHCnopTe

CJ'IEJJ,yI-OLIJ,ME OGLLI,ME pekoMeHOaunn crnyaTt pyKOBOOCTBOM A5A MHTErpaumn 1 nppuMeHeHnA TEXHOMNOIMN
MW Ha BogHOM TpaHCnopTe. Cne,u,yﬂ 3TUM peKoMeHOauunam, oTpacib BOOAHOINO TpaHCnopTa CMOXeT UCMNOoNb-
30Bath TexHonornn UM ong noebllweHus OJ'IE.‘pELI,MOHHOl‘;'I Sd.)d:)e}(TVIBHDCTM, BbesonacHoCTH U ynydweHua npo-
LeCCOB NMPpUHATKUA DELLIEHVII?I, 4YTO 6y,ElE.‘T cnocobcTBOBaThL CO340aHuKo yCTOI?I‘-!MBOﬁI N TeXHONMOrn4eckun pa3BMTOﬂ
CMCTEeMbl BOOHOIO TpaHcnopTa.

3.1 JoBepue v rapaHTUMM 6e30NacHOCTHU

3.1.1 lMpwn BHegpeHun TexHornorun VA B cucteMbl BOOHOMO TpaHcnopTa 3avHTepecoBaHHbIE CTOPOHEI
OOIMKHbI yOenaTb BHUMaHWe 6e30nacHOCTU U HagexHocTW. [1na obecnedyeHnsi TOUHOCTU U HALAEXHOCTU arnro-
puTMoB MW Heobxogumo NpoBoaUTh TLATENbHLIE UCTbITAHWUA.

3.1.2 Paspabotka 1 BHeapeHue cuctem MW nomkHbl COOTBETCTBOBATb BCEM HeobXoOMMbIM HOpMAaM
6e30nNacHOCTN ¥ HOPMaTKMBHLIM TPeboBaHWAM, YTOObLI CBECTM K MUHUMYMY PUCK aBapuil U 3alMTUTb KWU3Hb
JI0AEN, OKPYXKaIoLWyl CPeay M 3KOHOMUYEecKWe MHTepeckl. [ns nogaepKaHus Npou3BoguTeNbHOCTU W Bes-
onacHocTu cuctem VMW Heobxoanmo TexHUYECKoe 0BCny1uBaHue 1 oBHOBMeHMUe.

3.1.3 lMpennpuaTtusim BOOHOMO TpaHcrnopTa crnedyeT co3faTbh MexaHW3Mbl HENPepbIBHONO MOHUTOPUHTA
M M3BMEeYeHUs YpoKOB U3 onepaumii ¢ ucnons3oraHuem cuctem UA. OBpaTHasa cBA3b M aHanwW3 AaHHbIX B pe-
UMe peanbHOro BpeMeHW Mo3BOMST BbISBMNATL NOTEHUMaNbHbIe Npobnemsl, aHOManun UNn Bo3HWKawLWwme
PUCKK, 4TO cNocoBCTBYET CBOEBPEMEHHOW KOPPEKTUPOBKE M COBEPLUEHCTBOBAHWUIO anropuTMoB 1 cuctem MK,

3.1.4 HecwmoTps Ha To 4TO TexHonorum M moryT noBbicMTe 3dekTMBHOCTL paboThl BOOHOMO TpaHc-
nopTa, KpalHe BaXXHO BHEAPSTb Mepbl pe3epBUPOBAHUS U OTKA30yCTOMYMBOCTU ANS CMArYeHUs NoCrneacTBUN
cboes B paboTe cuctem M. Onepatopbi-nogn OonxHbl ObiTh TOTOBLI B3SITE HA cebs BbIMONHEHUE KPUTUYECKN
BaXKHbIX yHKUURA B crnydae cboer B pabote cuctem MW, obecneunsasa GezonacHocTs U becnepebonHOCTL
paboTbl BOOHOMO TpaHcnopTa.

3.1.5 Anroputmbl A gomkHbl paspabaTbiBaTbes Takum obpasom, 4Tobbl obecne4dnBaTh NPUHATHAE MO-
HSITHBIX U MHTEPMNpPEeTUPYEeMbIX PeLleHWA, 0COBEHHO B CLEHApWAX BLICOKOTO pucka. Npo3padvHbie mogenu WA
OOMXKHbI daBaTb onepaTopaM U KOHTPOMMPYHOWNWM opraHaM BO3MOXHOCTb MOHSATh, HA YeM OCHOBaHbI pelle-
Husa cuctem MM, n obecneymTb cobnogeHne HopM 1 npaenn 6e3onacHoCTK.

3.1.6 lNockonbky TexHonorum MM B 3Ha4YMTENLHOW CTEMEHM ONUPAKTCH Ha AaHHble, Heobxoaumo obe-
CrevynTb HadexHole Mepbl KnbepbesonacHoCcT ANA 3aLWNThI KOHMUOEHUWANLHOW MHopMaUMM U NpeaoT-
BpalleHWs HecaHKLUMOHMpoBaHHOro goctyna k cuctemam VK. Npegnpuatuam BogHoro TpaHcnoprta crnegyet
yaoensTb NepBOCTENEHHOE BHUMAaHWE 3aluTe OaHHbIX, WK poBaHUio U npoTokonam GesonacHoin CBA3W Ans
npefoTBpaLleHnsa BO3MOXHbIX HApYLUEHWI 1 KubepaTak.

2
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3.1.7 CumMynAaTOopbl M KOHTPONUPYeMble UCMbITaTENbHbIE Cpeabl MOTYT CTaTb LEHHbIMW MHCTPYMEHTaMU
015 oueHKn adpdhekTBHOCTK anroputMmoB MW 0o nx BHegpeHWsa B NOCTOAHHYIO akcnnyaTtauuio. [NposegeHve
MacLUTabHbIX CUMYMALMA U UCNbITAHUA C UCNONB30BAHUEM PA3NUYHLIX CLEHAPUER MOXET NOMOYb ONTUMUN3K-
poBaTb adhheKkTUBHOCTbL U BesonacHocTb cuctem MIA.

3.1.8 lMpoekTnposaHue Monb30BaTENLCKUX MHTEPdENCOB N B3aMMOAEWCTBUE MEXAY YernoBeKkoM-one-
patopom ¥ cuctemon MW gomkHbl 6biITe MIHTYUTUBHO NOHATHBIMW W yA0BHBIMU.

3.1.9 Mpwu paspaboTke 1 BHegpeHun TexHonormin MM crnepyet coTpygoHWYaTh C SKCnepTamu, BKIYas
PYKOBOAWTENEN, NHXKEHEPOB U Opyrux paboTHWKOB NpeanpusiTusi BOAHOMO TpaHcnopTa. Mcnonb3oBaHne aKc-
NepTHbIX 3HaHWUI NO3BONSAET YTOUHUTE Mogenu VA, npuBecTn X B COOTBETCTBUE C 3KCNMyaTauuoHHBIMKU Tpe-
©oBaHUAMM 1 MOBLICUTL NPaAKTUYECKYH NPUMEHUMOCTL pelleHuid A Ha BoaHoM TpaHcnopTe.

3.1.10 NHdopmupoBaHue 1 NpocBeLleHne 0BLLECTBEHHOCTY O POMM U MPEUMYLLIECTBAX UCNOMNb30BAHNUS
TexHonorun MM Ha BogHOM TpaHcnopTe ABMsAKTCSA YCNOBUEM 3aBOeBaHWA JOBEPUSA U NPU3HAHUSA CO CTOPOHbI
obuecTBeHHOCTU. MIHopMMpoBaHue o6LecTBEHHOCTM 06 OTBETCTBEHHOM MCNOMBb30BaHUKU TexHonoruia WA
cnocobcTByeT Nogaepkke MHMunatve B obnactyu MW n passenBaet 3abnyxgeHusi OTHOCUTENBHO €ro BrUsAHNS
Ha BOOHbLIM TPaHCMNOPT.

3.2 KayecTBO M gOCTYNHOCTb AaHHbLIX

3.2.1 TexHonorum M B 3Ha4YMTENbLHOM CTEMEHW 3ABMCAT OT BblCOKOKAYECTBEHHbIX W MOSTHbIX AaHHbIX,
No3TOMY NpeanpuaTUsaM BOOHOrO TpaHcnopTa crnedyeT co3gaTh MexaHusmbl cbopa, xpaHeHus n obmeHa gaH-
HbIMK, 4TOBbI 0BecnedYnTs AOCTYMHOCTb TOYHbIX AaHHbIX Ans cuctem MW kak B pexume obydeHus, Tak U B
pexumMme aKcrnnyatauuu.

3.2.2 na obMeHa gaHHLIMK U NoBbIWeHMs adhdekTUBHOCTKU cucTem VI BO BCe TpaHCNOPTHOM Lenoy-
Ke JOIKHO ObiTb OPraHUM30BaHO COTPYAHUYECTBO MeX4y ydacTHUKaMK BOOHOMO TpaHCcnopTta, BKMKYas rpyso-
BnagenbLeB, CyOOXOOHble KOMMaHUKN, ONepaTtopoB MHMPACTPYKTYPbl M perynupyroLlme opraHbl.

3.2.3 lNpeanpuatus BogHOro TpaHcnopTa AOMKHbl YAEenATk NepBOCTENEHHOe BHUMaHWe KoHUOeHUM-
anbHOCTW AaHHbIX WU Nony4YaTb ABHOE cornacue u3ndyecknx Unn LpUondecknx nuu, Ybu gaHHbIe WUCMOMb-
3ytoTca cuctemamu M. BHegpeHue NONUTUKKM KOHDUOEHUMANBHOCTM AaHHbLIX U obecnevyeHue cobnogeHuns
HOpMaTUBHLIX TpeboBaHUI MO 3allUTe OaHHbLIX HeobxoguMbl ANg hOpMUPOBAHUSA NOBEPUSt N YBEPEHHOCTU B
OTBETCTBEHHOM UCMONb30BaHWK TexHonorun UA.

3.2.4 [Onsa ontumuzaumm pabotbl anroputMoB WM HeobxogMMo NpoBOAWTL NpeaBapuTenbHy obpa-
©OTKY M OMUCTKY OaHHbIX, 4TOObI yaanuTe M3 Habopa AaHHbIX HETOMHOCTH, AyOnuKkaTbl M CTAaTUCTUYECKUE Bbl-
Bpocbkl. ObecnevyeHne LEeNnoCTHOCTU M JOCTOBEPHOCTU AaHHbIX MOBLIWAET TOMHOCTL U HAOEXHOCTL PEeLLeHWHA,
npuvHUMaeMblix Ha ocHoee KA.

3.2.5 Anroputmel A moryT HenpegHamMepeHHO oTpaxaTb npeaybeaeHus, NpuUcyTCTRYKLWME B OaH-
HbIX, HA KOTOpLIX OHU obyudatoTcd. [ns obecneveHusi cnpaBeNUBLIX U PABHOMPABHLIX pe3ynsTaToB npes-
NPUMATUSAM BOLHOTO TpaHCMnopTa CregyeT akTMBHO BOpOThCA C NPeaB3sATOCTbIO U cMsArdaTh ee. [Ins CHUXeHus
noTeHUManbHOW NPeaB3ATOCTM CreayeT NoBbllaTth pasHoobpasne MCTOHMHWUKOB AaHHbIX.

3.2.6 Ons cuctem WKW TpebyeTca coxpaHeHWe MCTOPUYECKUX AAHHbIX, YTO C TEYEHWEM BPEMEHWU Mno-
3BONSAET BbIABNATE TEHOAEHLWU, 3aKOHOMEPHOCTU M aHoManuu. [ina obecnevyeHna OONrocpoYHoro obyyeHus 1
onTuMM3auuu anroputMmoB MW crnepyeT obecneunTs 4OCTATOYHbIE BO3MOXHOCTU XpPaHEHUS OAHHbIX.

3.2.7 [nga 3aWwuThl AaHHbLIX OT HeCaHKUMOHWPOBAHHOMO A0CTyna MNW notepu credyetr BHegpWUTb Mpo-
TOKOnbl 6e30MacHOCTU, METOAb! LUMGPOBAHWUSA U CUCTEMbI PE3EPBHOMO KONMMPOBaHMS.

3.2.8 [ns adbchekTMBHOrO ynpaBneHwsl OaHHbIMM M 0DecrnedeHnsi COOTBETCTBMSA COOTBETCTBYIOLLMM
HOpMaTWBHbIM TpeboBaHWsM M OTpacneBbiM CTaHAapTaMm Heobxoguma KOMMMEeKCHas cucTema ynpaereHus
OaHHbIMK. [MpegnpuaTua BoOOHOMO TpaHcnopTa AOMKHbI YCTAaHOBUTL NpaBunia ynpaeneHus gaHHbIMKW, 4OCTyna
K HUM M UX UCMOMNb30BAHMUS.

3.2.9 CozgaHune KomMnTeToB no 3TuMke MW mnu aHanorvyHbIX KOHCYNLTAaTUBHLIX OPraHOB MOXET cnocob-
CTBOBaTb 3TMYHOMY MCNOMb30BaHuK TexHonornin MM Ha BogHom TpaHcnopTe. Takue KoMUTeTbl MOTMyT AaTth
npeacTasneHne ob aTM4ecKMx auneMmax u obecnedynTb cooTBeTCcTBME BHeapeHusa VA mopanbHeiM, colunanb-
HbIM W 3KOMOTUYECKUM LLEHHOCTSAM.

3.2.10 PerynspHas oueHka acpdekTuBHocTu cuctem MW, BezonacHOCTU U 3TUYECKUX NOCNEACTBUN He-
obxoguMa Ons NOCTOSAHHOTO coBeplleHcTBoBaHMsA. OpraHuMsauun BOOHOrO TpaHcnopTa AOMKHbI BHEOPUTb
npoLenypbl HENPepPLIBHOrO 0ByYyeHWs U aganTauum Ans COBEPLUEHCTBOBAHUA anroputMoB MW v paclunpeHns
BO3MOXHOCTEN cuctem KA.
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3.3 CoTpyaoHu4ecTBO YenoBeka U cuctem A

3.3.1 Mpw nHTerpaumm TexHonoruin M B cuctemebl BOAHOMO TpaHcnopTa NpUopUTET AOMKEH 0TOABATLCA
He MoNHOW aBToMaTrn3auuu, a B3aumofencTeuio vyenoseka u M. Onepatopbl-niogu gomkHbl BbiTh 3anei-
CTBOBaHbl B paboumx npoueccax v TEXHONMOrMYeCcKnx onepaunsx, KoHTponupysa paboty cuctem WK, a Tarke
OOMKHbI NPONTK Heobxogumoe obyyeHne, YToObl adhdekTMBHO B3aumogencTBoBaTe ¢ cuctemamu M.

3.3.2 TexHonornu MM moryT BbiCTyNaTtb B KA4€CTBE MHCTPYMEHTOB NOOLAEPHKA NMPUHATUA PELUEeHWI, No-
Moras oneparopamM npuHUMaTs 060CHOBaHHLIE M CBOEBPEMEHHbIE pelleHus. Ocoboe BHMMaHWe cneanyeT yae-
NATb UCMOMb30BaHWID BO3MOXHOCTEN cucTemM M ona paclumMpeHna BO3MOXHOCTEN YenoBeka 1 onTuMnaawmu
NpoLeccoB TPaHCMOPTUPOBKM Ha BOOHbLIX NYTAX.

3.3.3 Onsa obecnevyeHns acbheKTUBHOIO B3aUMOAENCTBUSA YernoBeka u cuctem MW 3anHTepecoBaHHbIM
CTOpPOHaM BOOHOrO TpaHcrnopTa cregyeT WHBECTUPOBaTk B MPOrpaMmbl 0OYyYEeHWsT M MOBbILEHUN KBanudu-
kauum nepcoHana. ObyyeHne JOMKHO OXBaTbIBaTb Kak TeXHUYecKMe acnekTel cuctem WA, Tak n noHumaHue
pesynbsratoB pabotbl M, 4To No3BonMT onepaTtopamM WHTEPNPETUPOBATL AaHHbIe, NONYYEeHHbIE C NMOMOLLbL
anroputmoB VI, n npuHumaTtb 060CHOBaHHbIE peLleHnus.

3.3.4 AnroputMbl MW, ncnonb3yemMmble B cucTeMax BOLHOIO TPaHCMNOpTa, OOIMKHbI pa3pabartbiBatbes ¢
aKkUeHTOM Ha 06BACHMMOCTB U Npo3payvHocTe. ObecneveHwe Toro, YTo pesynsratkl paboTel VA MoxHO NoHATE
W NpocneanTb 3a NpoLeccoM MPYHATUS pPeLleHuid, nexallMm B UX OCHOBe, CnocobCcTBYeT YKpenneHuo AoBe-
pua Mexay onepatopamMu U 3auHTEPECOBaHHLIMW CTOPOHAMMU.

3.3.5 Co3paHne MexaHu3MoB 0bpaTHOW CBA3M MexXay oneparopaMmu-nogbMu u cuctemamu MM noseo-
naeT nocrnegHnWM NOCTOAHHO YYUTLCH M COBEpLUEHCTBOBaTbLCSA. [lloguM-oneparopbl MOryT NPpeaocTaBnNATL anro-
putmam M aaHHble M 3HaHWSA, OTHOCALLMECH K KOHKpPeTHOW 3agade, 4To nossonset cuctemam MW agantupo-
BaTbCA K U3MEHSAIOWNMCS YCNOBUAM W yryyllaTk NPOU3BOAUTENBHOCTL C TeYEeHNEM BpeMeHMU.

3.3.6 Haxe npwu Hanuunu cuctem VA onepatopbl-niogn SOMKHBI COXPaHATh BO3MOXHOCTL BMeLaTbLCH B
paboTy Takmx cucTemM 1 Npu HeobXoO4MMOCTN OTMEHNUTL €€ pelleHue. BknioveHne B cuctemel M mexaHmamos
3aWnThl oT c6oeB NoMoraeTt NpegoTBPaTUTb BO3MOXHbIE KAaTaCTPOPUYECKUE MHLMAEHTBI M NOBbILLAET 061y
6e30nacHoOCTb.

3.3.7 YcnewHasa nHterpaums TexdHonornin VA B BogHblA TpaHcnopT TpebyeT NpUHATMA M OCBOEHUS UX
BCEMM 3aMHTEepecoBaHHbIMW CTOpoHaMKU. [ng ycnelwHoro BHegpeHusa cuctem MW cnegyet ocyllecTBNATE UH-
cdopmupoBaHue o NpeumyllecTBax TexHonornin MW, yctpaHeHne onaceHuin 1 BOBNeYeHne COOTBETCTBYOLWMX
CTOPOH B NPOLECC MPUHATUSA peLueHNi.

3.3.8 lpwu mHTerpauum TexHonorun M B cucteMbl BogHOro TpaHcnopTa HeobxoauMo yCTaHOBUTL YeT-
KWe rpaHuvLbl OTBETCTBEHHOCTM U nogotyeTHocTu. OnpeneneHve OTBETCTBEHHOCTM 3a pelUueHus, NpuH1uMae-
Mble C MOMOLLbI0 cucTem MW, Bo3aMoxHble OLLIMBKKM U NOCNencTBMsA AOMKHO ObiTh NPONUMCaHO B HOPMAaTUBHbIX
OOKyMeHTaXx.

3.3.9 PerynapHblil MOHUTOPWHT 1 ayauT 3 EKTUBHOCTA U pe3ynksTaTtoB paboTel cuctem W Heobxoau-
Mbl ON$1 BLISBIEHWA NOTEHLMANBHBLIX NOTPELIHOCTEN, 0DHApYXeHUa aHoManuii U obecneYeHnsa COOTBETCTBUSA
YCTaHOBNEHHbIM CTaHAapTam U HOpMaM.

3.4 Mpo3payHOCTL U OB BLACHUMOCTL

3.4.1 YToObl 3aBOEBATL JOBEPUE W MPU3HAHWE 3aUHTEPEeCOBaHHbLIX CTOPOH, anroputmel VA u npouec-
Cbl MPUHSATUA PELUEHWIA OOMKHbI ObITh NPO3paYHbIMK U 0OBACHUMBIMUW. MMpeanpuATUAM BOLHOIO TpaHcnopTa
cnegyeT cTpeMUTbCA K paspaboTke nHTepnpeTupyemMeblx mogenen M, kotopele MoryT o60CHOBbLIBaTL MPUHU-
Maemble UMW peLleHns U BbidaBaemble pekoMeHaauum.

3.4.2 TNpospayHble cuctembl WA Byoyt cnocobeTBoBaTh Gonee rmyGoKOMY MOHUMaHWK onepauuvi,
ynpaBnsembix AW, ykpensaT goBepue 3avHTEpPeCcOBaHHbIX CTOPOH W MO3BONAT MOBLICUTL YPOBEHb NMOAOTHET-
HOCTU U ayauTa B JeATenbHOCTM BOAHOMO TpaHcnopTa.

3.4.3 MNpoeegeHwe perynsipHoro ayguta anroputmoB MW n ux pesynestatoB Heobxogumo anst obecne-
YeHWs NOCTOAHHOTO COOTBETCTBUSA HOPMaTWMBHbIM TpeGoBaHVAaM 1 oTpacneBbiM cTaHdapTam. AyouT noMoraeT
BbIIBUTb MOTEHUMamNbHbIE MOrPELIHOCTH, OWKWOKA MK OTKNOHEHMWS, YTO MO3BOSIAET CBOEBPEMEHHO BHOCUTb
MCnpaBneHus 1 ynydlleHus.

3.4.4 B ocHoBe pa3paboTkum 1 BHegpeHWs TexHonormin MW Ha BOOAHOM TpaHCNOpTe LOMXKHbI NexXaTb
aTUYeckMe NpuHLMNbLL. MNpeanpuaTUA BOOHOMO TpaHCnopTa AOMKHbI YYUThLIBATE BO3MOXHbBIE couManbHbie U
3KOonorMyeckue nocneacTBUS PeLUeHWid, MpMHMMaeMbIX Ha ocHoBe mogenen MW, n obecnevmBaTte cobnroge-
HUE 3TUYECKUX HOPM MpK UCNOMNb30BaHuUK cuctem M.
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3.4.5 lNpeanpusatusa BogHOro TpaHcnopTa AOMKHbI YAEenATk NepBocTeNeHHoe BHUMaHue KoHuaeHUumM-
anbHOCTM W 3alWKnTe AaHHbIX Ans obecnevYeHus coXpaHHOCTM KOHMAeHUuMansHon nHhopmaunn, cobupae-
Mol 1 obpabaTkiBaemoi cuctemamm VWM. Ona coxpaHeHnsa KoHUOEHUMANbHOCTM U LENOCTHOCTU OaHHbIX
cnenyet cobniogate COOTBETCTBYHLLME NPABMMA 3allUThl AaHHBLIX U MCMONb30BaTh De30nacHbie NPOTOKONMbI
XpaHeHus 1 nepefadun gaHHbIX.

3.4.6 CopelicTBue onepalMOHHOM COBMECTUMOCTU U CTaHAapTusauum TexHonoruin MM B oTpacnu Bog-
Horo TpaHcnopTa cnocobeteyeT HecnepeboHOMY B3aMMOAENCTBMIO PasfMYHbIX 3aMHTEPECOBAaHHbIX CTOPOH
¥ noBbiwaeT 3pPeKTUBHOCTb onepaLlui ¢ ncnonb3osaHmem M. EanHble ctangapTel cnocobcTByoT 0OMeHy
OaHHBIMW U COBMECTUMOCTU pasfnunyHbIiX cuctem 1 nnatdopm WA,

3.4.7 TexHonoruv M Ha BoOHOM TpaHCcnopTe O0MKHLI ObITh pa3paboTaHbl C yY4ETOM BO3MOXHOCTU Mac-
wrabupoBaHna M agantauum K Byayuium notpebHocTamM v gocTukeHuam. Macwrtabupyemble peleHua U
OOMKHbI UMETb BO3MOXHOCTL paboTaTh ¢ pacTylmmy obbemMamm 4aHHbIX M CIIOKHOCTAMM 3KCNnyaTauum, B TO
BpeMsi Kak rmbkmMe cMcTemMbl JOMKHbI a4anTMPOBaThCH K M3MEHAKLMMCS YCNoBUsIM U TpeboBaHnsIM.

3.4.8 lpuBrnedeHne Bcex 3aMHTEPECOBaHHbIX CTOPOH K npoueccy BHeapenus MW cnocobcTsyet dop-
MWPOBaHWID COBMECTHOrO Noaxoda WM NoBbIWAET WaHChl Ha ycnelwHoe BHeapeHue. Bknag yvacTHUKOB BOA-
HOTO TPaHCMNopTa, PerynupyroLLnX OpraHoB 1 3KCMepToB B 0BNacTy TexHonorui cnocobcTByeT BLIpaboTKe KOM-
NMeKcHbIX peleHnin Ha ocHoBe MW, HanpaBneHHbIX Ha pelleHWe KOHKPEeTHLIX OTpacieBbix 3agaq.

3.4.9 Wcnonb3oBaHue TexHonoruin A Ha BOOHOM TpaHCNOPTE — 3TO NOCTOSHHbIN Npouecc oby4eHns 1
COBEpPLUEHCTBOBaHMSA. YToObI 0OCTaBaTbCsl KOHKYPEHTOCNOCOOHBIMK 1 3(h(DEKTUBHBIMK, NPEANPUATHS BOAHOMO
TPaHCNopTa AOMKHbI NOSAEPXKMBATb NPOLECCHl MOCTOAHHOMO COBEPLUEHCTBOBAHWA, NOOLWPATL MHHOBaLMKN 1
ObITb B Kypce OoCTMXKeHU B obnactu NIA.

3.5 MacwTabupyemocTb M afanTUpyeMocThb

3.5.1 lNockonbky TexHonoruu MW npogomkatoT paseuBaTtbes, NpeanpuaTMaM BOOHOMO TpaHcnopTa cre-
ayet obecnednTb MaclTabupyemocTs M aganTupyemMocTb BHeapsieMbix cuctem MW ¢ ydetom Gyaylimx go-
CTUXKEHNA 1 MeHALWUXCA TpeboBaHuii.

3.5.2 TloCTOAHHbLIA MOHWUTOPUHT M OLEeHKa TexHonornin MW Bynyt cnocobcTBROBaThH BhIABNEHWUK obna-
CTeill AN COBEPLUEHCTBOBAHMSA U MHTErpaunn HOBbIX MHHOBaUuiA B obnactu MW gna noebliweHnsa addekTue-
HOCTKM K Be3onacHOCTM BOOHOIO TpaHcnopTa.

3.5.3 CoTpyaHWNYECTBO MEXAY PasNnYHbIMU NPEANnPUATUSMW BOGHOTO TPAHCNOPTa M OOMEH 3HaHUAMM C
aKkcnepTaMu 1 nccrieqoeatensmu B obnactun MW moryT yckopuTb pa3paboTky v BHeApeHue maclutabupyemblix
M aganTUpyeMblX pelleHui Ha ocHoBe MW. YcTaHoBneHne NnapTHEPCKMX OTHOLEHWIA W yYacTue B OTpacrneBbliX
dopymax No3eonsT NONYyYUTL JOCTYN K NOCNEOHUM AOCTWXKEHUAM U NepeoBOMY OnbITY B obnactu M.

3.5.4 Tockonbky ons oby4yeHus 1 NPUHATUA peLleHuid cucTemsl M onupatoTca Ha OaHHbIe, Npegnpus-
TUSIM BOOHOIO TpaHcnopTta cneayet NpUMeHATL TMbKue Nogxodbl K MHTerpauum gaHHbliX. 3To BKITOYAET B cebs
BO3MOXHOCTb MHTErpauuy AaHHbIX M3 pasnMyHbiX ICTOYHUKOB, (hOpMAaTOB U TUMOB, YTO 0OECNEYUT NOMHOTY U1
TOYHOCTb AaHHbIX Ans anroputmos VA,

3.5.5 Cosganve cuctem UMW ¢ MoayrnbHON apxuTeKTypon MoBbiaeT macwTabupyeMocTs W aganTue-
HOCTb. Takol Noaxon NO3BONSAET Nerko BHeApATb HOBble KOMMOHeHTHI M unn mogepHuanposatb Ux 6e3 He-
obxogumMmocTy MmacluTabHOM NepecTponkn CUCTEMBI.

3.5.6 lNNepcrnekTuBHOe passuTve MHpacTpykTypsl MW npegnonaraeT nporHo3vpoBaHue W NogroToBKY
K BO3MOXHbLIM M3MEHEeHUsIM W NpobnemMam B OTpacnv BOAHOrO TpaHcnopTa. TO MOXeT BKMoYaTh B cebs cos-
OaHue pe3epBHbLIX KOMWA, pacCMOTpeHMe anbTepHaTUBHLIX CLeHapueB W nogdep:aHue rubkoro npouecca
pa3paboTku oNs pearMpoBaHUs Ha HenpeaBUaeHHbIe COOLITUA.

3.5.7 [nsa poctukeHna macwtabupyeMocTn 1 aganTUBHOCTU NPeanpUATUA BOOHOMO TpaHCcnopTa 4OMmk-
Hbl cornacoekiBaTh BHeapeHue VW c bonee winpokumu uensamu. 3To rapaHTupyer, 4Tto TexHonorum U cmoryT
pa3BMBAaTLCH B COOTBETCTBUM C MEHSIHLLMMAUCA NOTPEBHOCTAMKU OTpacnu 1 cTpaTernyeckMMin LIEnsiMn rocy-
gapcTea.

3.5.8 [Ins BbIABNEHUA orpaHWYeHnin MaclTabupyemocT u agantuBHocTu cuctem MW Ha paHHMX cTa-
OWSIX crieqyeTt NPOBOAMTL TECTMPOBaHME W NpoBepKy TexHonormin M. OueHka npou3BogUTENBEHOCTM CUCTEM
MW B pazanuuHbIX yCrIOBUAX NOMOraeT BhIABUTL 0bnacTtu, TpebyroLme yny4ylleHna U KOPPEKTUPOBKH.

3.6 3TUYecKue acnekTbl

3.6.1 3auHTepecoBaHHbIe CTOPOHLI BOAHOIO TPAHCNOPTa AOMKHbI MPUOEPXKMBATECA STUYECKUX MPUHLIW-
noB NMpu BHeOpeHuu TexHonoruin MW, obecneunsas paspaboTky ¥ BHegpeHue cucteMm MM B COOTBETCTBUM C
06LeCTBEHHbIMU LI@HHOCTAMW U HOPMaMN.
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3.6.2 CobnwgeHvne KoHOUAEHUMANLHOCTY, 3allMTa AaHHBIX U CNpaBeannBOCTb AOMKHbI BbiTh NepBo-
cTeneHHbIMW Npy Mcnonb3oBaHuu anroputmos MW B BogHom TpaHcnopTe. MNpo3padyHocTs MeToaos paboThl C
OaHHbIMU 1 coBNoaeHUe 3TUYECKMX HOPM ByayT cnocobCcTBOBATE OTBETCTBEHHOMY UCMOIb30BAHUID TEXHOMO-
i NA.

3.6.3 [nga obecneuyeHusa cnpaBeanMBOCTU U NPeAOTBpAaLLEHUs JUCKPUMMHALMK TpebyeTca ycTpaHeHue
npegB3aTocTy B anroputmax WMW. MNpeonpuaTtusa BogHOro TpaHCnopTa OOMKHbI BHEOPATb MeXaHn3Mbl BbIAB-
JIEHWSA W YCTPaHEeHWs NPeaB3ATOCTM Kak B AaHHbIX, NCNOMb3yemblX Ans 00y4eHus, Tak u npu paspaboTke an-
roputmoB MW, 4Tobbl cnocobcTBOBaTL NPUHATUIO CNPaBeaNVBbLIX PeLleHWNH.

3.6.4 [Onsa cobniogeHus KOHUAEHLMANBHOCTM U NPaB OTAEeNbHbIX NMUL WU 3aMHTepPecoBaHHbIX CTOPOH
TpebyeTca nonyyeHne MHOOPMUPOBAHHOTO cornacusa npu cbope gaHHbix ons cuctem WA, MNpospadyHocTs B
OTHOLLEHWUM UCMOMNMb30BaHWA OaHHbIX U Lenen cuctem MW GyneT cnocobCcTROBATE YKPENeHUo JOBEpUst U co-
TPyOHWYECTBa C NoSib30BaTenaMu.

3.6.5 [Ans ycTpaHeHus noTeHuManbHbIX PUCKOB M obecnevyeHnsi OTBETCTBEHHOIO MCMOMb30BaHWA Tpe-
ByeTcsi onpeneneHue OTBETCTBEHHOCTM M nogoTyeTHocTK cuctem VA, Mpegnpustuam BogHoro TpaHcnopTa
cnepyeT paspaboTaTb NPOTOKOMbLI ANSA onpefeneHus OTBETCTBEHHBIX CTOPOH U MEXaHW3Mbl ONs YCTPaHEHWA
cBA3aHHbIX ¢ M MHUMOEHTOB Unn HEUCNPaBHOCTEN.

3.6.6 TexHonoruu M Hukorga He OoMmKHLI CTAaBUTL Nof yrpo3y npaea, besonacHocTe M Bnarononyyve
yenoeeka. [pegnpuaTA BOOAHOMO TpaHCMNoOpTa OOMKHbI MPOBOAUTL TLLATENbHYK OLEHKY PUCKOB ANA BbIfAB-
JIeHWA NOoTeHUManbLHOro HeraTuBHoro BosaencTemsa MW Ha oToenbHbIX Ngen, cooBLLECcTBa U OKPYKaKLLYH
cpeny v NnpMHMMaTb Mepbl Mo NpefoTepalleHuto ywepba.

3.6.7 PerynapHblil MOHUTOPUWHT 1 ayauT cuctem M Heobxogumel ona obecneyenuns cobnogeHns aTu-
YECKUX HOPM W BLIABMNEHUA HENnpedBWOEHHLIX NOCNeacTBUA. OTU Npouecckl A0MKHbI BbiTe NPO3paYHbIMA U
npu HeobXoAUMMOCTU NpegyCcMaTpUBaThL ydacTue BHELLHWUX 3aMHTepeCcOBaHHbIX CTOPOH.

3.7 CoTpyOHU4YecTBO U OBMEeH 3HAaHUAMMU

3.7.1 OAns obmeHa 3HaHUSIMW, NPOBEAEHNA UCCNEAOBaHMIA N paspaboTku NyyLW WX NPakTUK, CBA3AHHbIX
¢ TexHonorusmu VI Ha BogHOM TpaHcnopTe, HeoBXOAWMO COTPYAHUYECTBO MeXAY Hay4yHo-uccrnenoBaTenb-
CKUMW WHCTUTYTaMu BOAHOrMO TPaHCNopTa, perynvpylolwmuMin opraHaMn M 3auHTEpPEeCcOBaHHLIMU CTOPOHAMMU
oTpacrnu.

3.7.2 CoszgaHve nnatdopmMbl ansi obmeHa MHpopMaumein n cotpygHudecTBa bygeT cnocoGeTBoBaTh
MHHOBAaLMAM M NMO3BOMUT OTPACIM KONMMEKTUBHO pellaTh npobnemMbl U Ucnonb3oBaTth noteHuman MW ans npe-
obpasoBaHUsA BOAHOMO TpaHCMOpPTA.

3.7.3 Co3gaHue obWMWX CTaHOAPTOB ANS BHEOPEHWS U UCMNoMb3oBaHuUs TexHonoruii MW Ha BogHom
TpaHcnopTe bygeTt cnocobcTBOBaTE ONEpaLVNOHHON COBMECTUMOCTI PasrnuyHbIX cucteM 1 obnerynt Becnepe-
BOMHLIN OOMEH AaHHLIMU U COTPYAHUYECTBO MEXAY 3aUHTEPECOBAHHEIMU CTOPOHAMM.

3.7.4 K bonee nonHoMy NOHUMaHWUKD NpUMeHeHus TexHonornin MW, TpeboBaHnin K 4aHHbIM U KOHTPOIb-
HbIM MokasaTensam 3heKkTMBHOCTM NpueeayT oOMeH faHHBIMW U COBMECTHbIE UCCnefoBaTenbckie nHuuna-
TMBbI MEXAY Y4aCTHWKaMW BOOHOMO TPaHCMNOpTa U HayYHO-UCCrnenoBaTenbCKUMM MHCTUTYTamu.

3.7.5 WMHBecTMUMKM B NporpamMmel nepegayn 3HaHUM M HapallMBaHWA NoTeHUuMana no3sonar cneunanu-
CcTaM BOAHOro TpaHcnopTa ahgeKTUBHO UCcNons30BaTh TexHonorum M. Obyyaroline nporpamMmmel, CEMUHAaPHI,
nabopartopHele paboTel U opyrve obpasoraTenbHble MHULWATUBEI MOTYT NOBLICUTE YPOBEHL KBanudpuKaLmum 1
NMOHUMAHUSA, YTO NO3BOMUT COTPYAHWKAM NPWHATL PeLleHUsl, OCHOBaHHble Ha M.

3.7.6 CoTpygHWM4eCcTBO MexnOy roCynapCTBEHHbIM M YacTHbIM CEKTopami MoxeT cnocobcTBoBaTth pe-
anusauMM MHHOBALMOHHBLIX NPOEKTOB M obecneynTs CoOOTBEeTCTBME TexHonornin M Bonee wmpokum obuie-
CTBEHHbLIM LIENsM U HoOpMaTUBHO-NpaBoBoi Hase.

3.7.7 WN3yueHune onbiTa K ycnelwHblX NnpuMepoB BHeapeHna MW B pyrux oTpacnsx MoXeT cTaTb UCTOY-
HUKOM NepenoBor NPAKTUKU U BOOXHOBWUTL Ha MOMCK TBOPYECKUX PELLUEHMA B CEKTOPEe BOAHOMO TpaHcnopTa.

3.7.8 CopgeicTtBme MeXayHapoAHOMY COTPYOHWUYECTBY W MHMUMATMBaM No oBMeHy 3HaHWsAMUW npuseseT
K rnobanbHOMy OoBMeHY naesiMu 1 YCKOpuT pasBuTue TexHonoruin M Ha BogHOM TpaHcnopTe B MUPOBOM
MaciiTabe.
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4 3apauu, pelwaemMbie METO4AMU UCKYCCTBEHHOIO UHTENMeKTa
Ha BOOAHOM TpaHcnopTe

4.1 TNpumeHeHne MeTodoB W TexHonoruin M Ha BogHOM TpaHcnopTe cnocoOHO NOBbICUTL AhheKTUB-
HOCTb OTPacnM 3a CYET PeLUeHWs pasfMYHbIX CNOXHbIX 3a4ay M onTuMu3auun onepauuin. TexHonorun WA
npeanarawT pelleHus Ons noBbilweHna 6e3onacHocTh, ahPEKTUBHOCTU U Ka4yecTBa NPUHUMaeMbIX peLleHuii
B MOPCKWX onepauusix, cnocobcTByd Mpy 3TOM 3KOMOrMYecKor ycTonvMBocTH. Mcnone3ysa anroputMel VA n
NOAX0Abl, OCHOBaHHbBIE HA AaHHbIX W 3HAHWAX, MPeanpuUaATUSa BOAHOMO TpaHcnopTa MOryT NpeofdoneTb KpUTKU-
yeckue nNpobrnemsbl 1 NOBLICUTL CBOK 3OEKTUBHOCTE.

4.2 Cnepywolwme 3agayu, crpynnupoBaHHbie Mo obnactamMm npuMeHeHus, MoryT ObiTb adhhekTMBHO pe-
weHbl meTogamu VM. MpueeaeHHble 30eck NepeyHn 3aaay He ABMAKTCA NCHEPMbIBALWMMA, HO AT OPUEH-
TUp Ansa paspabotynkoB cuctem M Ha BogHOM TpaHcnopTe.

4.2.1 HaBurauma v ynpasneHue gBUXKEeHUEM:

a) WHTennekTyanbHas HaBurayus;

0) ynpaeneHue OBUWXEHWEM CyAOB;

B) MPOrHO3MPOBAHWE TPAHCMOPTHBLIX NOTOKOB HA BOAHbLIX MYTSHX;

r) oNnTMMMK3aUMs MapLIpyToOB ANA NeLOoKO0B;

4) norogHas MaplpyTu3auus;

e) ONTUMMK3aL A CKOPOCTU CYOO0B;

) CUCTEMbI 3aLWThI OT CTOMNKHOBEHUNA.

4.2.2 YnpasneHue rpysonepeso3kaMmun 1 NOrMCTUKON:

a) MOHWUTOPWHT rPy30MNOTOKOB;

6) ynpaBneHue rpysamu 1 3anacamu;

B) adpekTMBHaA BanaHCMpOBKA HArpysKu;

r) acdceKkTMBHOE pacnpeneneHe NOPTOBLIX PECYPCOB;

O) WHTennekTyansHoe NnaHupoBaHue OBWXKEHUS CYOOB;

e) ynpaeneHue NOpTOBOW NOMMCTUKONM;

) MHTENMeKTyanbHbIA JOCMOTP CYLOB;

1) onTumuaauua WwrTabennpoBaHUsa KOHTEMHEPOB;

K) NnaHUpoBaHWe Neperpysku ¢ cygHa Ha CyaHo.

4.2.3 be3onacHOCTb W ynpasneHue pucKkamu:

a) OLEeHKa W CHUXEHWUE PUCKOB;

6) nnaHWpoBaHWe OEeNCTBUIA B YPE3BLIYANHLIX CUTYaALIUSX;

B) oBHapyeHue MHLUMOEHTOB B PEXUME pearbHOro BpeEMEHMU;

r) oxpaHa nopToB W HabnwaeHWe 3a HAMW;

L) oBHapy»xeHue aiicbepros v NpensTCTBUNA;

€) 3alluTa BOOHbLIX 3KOCUCTEM;

) oBbHapyxeHue pa3nNUBOB HEdTH;

1) noeblleHWe BezonacHOCTK NOpPTa;

K) MOHWTOPWHI NPOWU3BOAUTENBHOCTU CYA0B;

1) MOHWTOPWHT COCTOSIHUS CYLOB.

4.2.4 ApTOomarusaumsa N aBTOHOMHOCTb:

a) aBTOHOMHOE ynpaBreHue CyaHOM;

6) cucTeMbl aBTOHOMHOW CTBIKOBKM;

B) MNaHWpOBaHWEe MapLUpyTOBR AMs MOPCKUX onepauuii.

4.2.5 BoagencTBme Ha oKpy»KaloLLylo cpegy v oxpaHa npupogbl:
a) OLEeHKa BO3LEMCTBUA Ha OKpYXKaloLWwy cpeay;

6) MOHUTOPWHT M COKpalleHWe BbIGPOCOB;

B) MOHUTOPWHI KayecTBa BOAbI;

r) MOpPCKOE MPOCTPaHCTBEHHOE NITaHUPOBAHUE;

4) MOHWUTOPUHI COCTOSIHUA BEPEroBON NMMHWN.

4.2.6 CB#A3b U B3aumMogemncTeme:

a) cBA3b Mexay cygamu n beperowm;

6) ycoBeplleHCTBOBaHHas CyhoBas CBA3b;

B) WHTerpauusi BecnunoTHbIX NneTaTensbHbIX annapaTtoB U CYO0B;

X
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r) noctpoeHne VANET-ceTei ana obecnevyeHus ceTeBOW CBA3HOCTM;
A) VMHTennekTyanbHble BYNKOBbIE CUCTEMBI.
4.2.7 TexHuuyeckoe obcnyxuBaHve U MHAPaCTPYKTypa:
a) NpeauKTUBHOE TEXHUYEeCKOe ODCNyXUBaHUE;
6) nnaHWpoBaHWe TeEXHUYEeCKoro obCnyXMBaHus CyaoB;
B) NPOrHO3WpoBaHWe NOTPebHOCTEN B TEXHMYECKOM 0BCNYKMBaHWM NHDPaCTPYKTYpPhLl U 060pyLoBaHUS
TEPMUHANOB.
4.2.8 3hheKkTMBHOCTL M ONTMMU3aLUs PECYPCOB:
a) guHamudeckoe pacrnpefeneHue pecypcos;
6) onTuMM3auMsa pacxoda TOMMNMBa,
B) ynpaBneHue OABUXEHWEM HA BOOHLIX MYTSX;
r) MOLENUPOBaHWe OBWXEHWUS B NOPTY;
A) 3HeproadPeKTUBHOCT;
€) aBTOMaTWM3MPOBAHHbLIE NMOPTOBbLIE MHCMEKLWW.
4.2.9 O6cnyxMBaHWe KIMEHTOB U NogAepXKa NPUHATUSA PeLLEeHUIA:
a) obHoBneHue MHgOpMAaLMK B peanbsHOM BPEMEHU;
6) ynpaBneHne BOAHLIMU MYTAMU B PEXMME peansHOro BpeMEHM;
B) aHanus 4aHHbIX U OTYETHOCTb;
) WHTenfeKkTyanbHas Nogaepxka KIMeHTOoB;
A) onTMManbHble cTpaTerMn LeHoobpasoBaHus;
e) AMHamudeckas KOppPeKTUPOBKA MapLUpPYTOB;
%) MepcoHanuanpoBaHHble peKoMeHOaLMK Mo NyTeLlecTBUAM,
M) aHanu3 oT3bIBOB KMUEHTORB;
K) NPeauKTUBHOE NnaHWpoBaHWe NepeBO3oK.
4.2.10 lMpo4ee:
a) A3bIKOBON NepeBod ANs MHOTOS3bI4HbIX SKUNaXKen;
6) ynpaBneHne COOTBETCTBMEM HOPMAaTUBHLIM TPEDOBAHUSM.

5 Ucnonb3yemble AaHHbIe ONsi CUCTEM
MCKYCCTBEHHOIO MHTEnseKTa Ha BOAHOM TpaHcnopTe

5.1 UCTOYHMKM OaHHbIX

5.1.1 OaHHble o cyaax

5.1.1.1 Cyga wrpatT BaKHENLYK ponb B BOAHbLIX NEPEBO3KaX, M HANMMYME TOYHbLIX W MNOMHbIX OaHHbIX
0 cygax aBnseTca HeoOXoaWMbIM YCNIOBMEM YCMewHoro BHeapeHns cuctem MM B atoi obnactu. [aHHble 0
CyAax BKMYaoT B cebs pasnuyHblie NapameTpbl, CBA3aHHbIE C ABVXKEHMEM, 3KCNTyaTaluMoHHbIMU XapakTepu-
CTUKaMN U UCTOPUYECKUMM 3anncsaMm 0B akcnnyaTauun CygoB.

5.1.1.2 Hann4yme TO4YHbIX U XOPOLUO CTPYKTYPMPOBAHHBIX AAHHLIX O Cydax ABMSETCH Ba)KHEWLUM YycC-
NOBMEM YCMNELLUHOro npuMeHeHus MW Ha BogHOM TpaHcnopTe. 3TO 3aknagblBaeT OCHOBY ONA MPUMEHEHMUS
aHanuTUKN 1 YNpaBneHns Ha OCHOBE AaHHbIX, NPEeaUKTUBHOIO 0BCNYXMBaHWUS U UHTENMEKTYanbHbIX CUCTEM
NOOAEPKKA MPUHATHSA PELLEHWNI, KOTOpPble NO3BOMAOT NOBLICUTL ONEpauuoHHY a3 eKTMBHOCTL M Besonac-
HOCTb B OTPacin BOGHOIO TpaHcnopTa.

5.1.1.3 Cnepgyolwime gaHHble O Cygax MOryT NpUMeEHSTbCA B cucTemax MM Ha BogHOM TpaHcnopTe:

a) JaHHble CNEeXeHusl 3a cydamu B peanbHOM BpeMeHW. Takue OaHHble COCTaBMAKT OCHOBY COBpe-
MEHHbLIX CUCTEeM BogHoro TpaHcnopTta. OHW BKNO4alT B cebsa HenpepbiBHbIA MOHWUTOPWUHT U PErMcTpauumio
NOMNOXKEeHUs 1 NepeMeLLeHNs Cy40B C MOMOLLbIO pa3nu4HbiX cucteM, Takux kak GPS, AlS, pagapbl 1 cuctemsl
CMYTHUKOBOW CBA3W. Hanuune gaHHbIX 0 OBUXKEHUWN CYLOB B PeXUME peanbHOro BpeMeHW No3sonseT 3amHTe-
pecoBaHHbLIM CTOPOHaM, BKIOYasA NOPTOBLIE BIACTH, ONEpaTopos Cy40B U MOPCKWE BeAOMCTBa, Morny4aTk UH-
dopmauno o0 ABVKEHWUW CYOOB, MNOTHOCTM ABWXEHMS U NOTEHUMANbHBIX PUCKax cTonkHoBeHuin. MeTtoge M
no3ponsaT obpabarTbiBaTh U aHaNM3MpPOBaTh 3TWM AaHHble AN ONTMMWU3auuU MapLUpyTOB OBWXEHWS CyOoOB,
yNpaBneHWs 3arpy>KeHHOCTbI0 MOPTOB W OKa3aHWs HaBMIaLWOHHON MOMOLLW B PEXMME PeanbHOro BpeMeHHu,
obecne4nBas bezonacHoe U 3hPeKTMBHOE CYAOXOACTBO Ha BOOHbIX NYTAX;

6) nokasatenu agpdeKTUBHOCTM paboThl CyAoB. 3TN JaHHble BKMOYAOT B cebs WUMpOKUA cnekTp gaH-
HbIX, CBA3aHHBIX C 3KCMNyaTalMOHHBIMK XapakTepucTukamu v addekTUBHOCTLI0 cydoB. K Takum nokasarte-
NSM MOXHO OTHeCTM (He orpaHu4YMBasicb) pacxof TOMMWBa, CKOpPOCTb, OCaAKy, rPy30NoAbEMHOCTb, YPOBEHb
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Bbibpocoe. Cbop u aHanv3 nokasarternen aeKTUBHOCTU paboThl Cy[0B NO3BONSAET CYAOXOAHBIM KOMMaHWUAM
OLeHMBaTb 3HeproatdeKkTUBHOCTL CBOEro noTa, BeiaBNATe obnactu, Tpebywlwme ynyyleHus, u paspaba-
ThIBaTb CTpaTeruy Nno CHUXeHWwo yrnepogHoro cneja. Mogenu WA moryT ucnons3oBaTh UCTOpUYECKUE OaH-
Hble 0 paboTe CydoB ANA NPOrHO3MPOBaHUSA 3HEPronoTpebneHns 1 oNTUMU3aL MM MapLUPYTOB C LENb MUHK-
MU3aLUMM pacxoga TONMMBa, YTO NPUBOAWUT K 3KOHOMUW CPEnCTB U CHUXEHWUIO BO3LEWCTBUA HA OKPYKaloLLYHO
cpeay;

B) WCTOPWYECKNE OaHHbIe O ABWXKEHWMW CYA0B. STOT TUN AaHHbLIX BKNOYaeT B cebsi 3anucK o mapLupyTax,
TPAEKTOPUSX ABWKEHMWA W 3aX0f4ax CyaoB B NOPTbl. ATW AaHHbIE MCNOMb3YHTCH ANA aHannaa TeHAEeHLMIA, Npo-
FHO3HOIro MOAENUPOBaHWA U NOHUMAaHUSA JONTOCPOYHBLIX 3aKOHOMEPHOCTER B BOAHOM TpaHcnopTte. AHanuau-
pysl UCTOpPUYECKWE JaHHble O OBUXEHUW CYOOB, anropuTMbl MW no3BonsT BLIABUTL NOBTOPSALLMECS CXEMBbI
OBWXEHWs, Ce30HHble KonebGaHWa cnpoca Ha rpy3bl, a Takke NoTeHUMansHble HaBWUralMoHHbIe Npobrnemsl B
KOHKPETHBIX paioHax. 3T AaHHble NOMOraltT MPOrHO3MPOBaTL CNPOC, ONTUMU3MPOBATL TOTUCTUKY LIEMNOYKN
NOCTaBOK U NPUHMMaTb 0G0CHOBaHHbIE PeLleHWs Mo NaHNPOBaHWUID ABWKEeHUs CY4O0B WU pacnpeneneHunto pe-
CYpCOB.

5.1.2 [aHHble O rpysax u rpysonepeBo3Kax

5.1.2.1 3dhekTMBHOE yNpaBrneHne 1 TpaHCNOPTUPOBAHUE TPY30B ABMATCA BaXHENLLIUMUN acnekTaMuy
paboTkl BOAHBIX TPAHCMOPTHLIX cucTeM. [laHHble O rpy3ax BKMoYakT B ceba nHdopMauno ob oTnpaBneHusx,
rpy3ax v cCOOCTBEHHOCTW Ha rpy3bl, NEPEBO3UMbIE MO MOPCKUM MapLUpyTam.

5.1.2.2 To4Hble 1 aKkTyanbHble OaHHbIE O rpy3ax SBMSKTCHA BaMHEWLWUM yCNOBMEM YCMELWHoW peanu-
3aummn npunoxeHnn MM Ha BogHom TpaHcnopTe. Micnonb3ys gaHHble o rpy3ax, anroputmel M nossonsioT
ONTUMM3NPOBATEL Npouecckl 06paboTku rpy30B, yNyULWNUTE pacnpefeneHne pecypcoB U NpeanoXuTb MHOAUBU-
AyanbHble ycnyri, oTBevarlme YHUKansHeIM TpeboBaHUAM rpy3oBnagensLUeB M TPAaHCNOPTHLIX KOMMaHWA.
Bce aTto cnocobeTByeT noBbileHUio 3P eKTUBHOCTH, KINTMEHTOOPUEHTUPOBAHHOCTU M YCTONYMBOCTM BOOHOMO
TpaHcnopTa.

5.1.2.3 Cnepyloline gaHHbIe O Ipy3ax U rpy3onepeBo3kax MoryT NpUMMeHsTbCs B cuctemax MIA Ha Boga-
HOM TpaHcnopTe:

a) OaHHble O rpy30BLIX NepeBo3Kax — 370 noapobHaa MHopMaLMa 0 NePeBO3NMLIX rpy3ax, BKMOYas
TWUM rpy3a, ero KoMM4YecTBO, MECTO OTMPAaBIEHUsA, MECTO Ha3Ha4YeHWsa 1 npegnornaraeMoe Bpems nNpubbiTu.
OTW JaHHble HeobxoOQWMbl ANA ynpaBneHWs rpy3onoToKaMu, NMpOrHo3MpoBaHuAa KonebaHui cnpoca u obe-
creYyeHuss cBoeBpemeHHbiX noctaBok. MeTtoabl MW nossonsoT obpabaTtbiBaTh AaHHbLIE O IPy3onepeBo3kax
NS NPOrHo3MpoOBaHMA rPY30MOTOKOB, ONTUMU3ALUU KOHCONUAAL MU FPY30B U paLMoHanbHOro pacnpeaeneHus
pecypcoB, 4TO B KOHEYHOM WTOre noBbiluaeT o6y 3ddeKTMBHOCTL BOAHOMO TPaHCNopTa;

6) rpyso-eecoBas nHdopmauums. Takaa nHopmaLmsa OTHOCMTCS K BECY NEePEBO3MMOro cygamMu rpysa
u ero pacnpenenenunto Ha 6opty. [NpaBunbHOE ynNpaBneHWe Harpy3konW UMeeT CyLLEeCTBEHHOEe 3HavYeHue ons
obecneyeHna ocTONYMBOCTU cyaHa, BesonacHocTu u cobrirogeHns Mmopckux npasun. Metogsl VI noseonsioT
aHanu3aupoBaTtb MHOpMALMIO O FPy3e W Bece AN pacyeta napaMeTpoB OCTOMYUMBOCTU CyAHA, ONTUMKU3AL MK
pasMeLleHus rpysa, npegoTBpalleHnss Neperpysku, Y4To noBblluaeT 6e30NacHOCTb CYAHa W CHUXKAeT PUCK
aBapuu;

B) JaHHble 0 BNafensLax rpy3oB M TPAHCMOPTHLIX KOMNAHWAX. JTOT TWUM OaHHbLIX BKMOYaeT UHopma-
LW O KOMNaHUSAX UMW OpraHn3auusx, BMagetLlnX rpy3oM M OTBETCTBEHHLIX 32 €ro TPaHCNOpPTUPOBKY. JTH
OaHHbIE TaKXe MOryT BKMHYaTh CBEAEeHUs 0 NpeanoyTeHUsaX rpy3oenafensLeB, UX KOHTpakTax u TpeboBaHum-
Ax K obcnyxusaHuio. Cuctemsl M MoryT Mcnonb3oBaTh 3TW AaHHble N8 NpefocTaBneHus NepcoHanmManpo-
BaHHbIX YCMYr, ONTUMU3ALUK MapLUPYTOB NepeBO3KN MPY30B C Y4ETOM MpefnoYTeHUI KNMEHTOB, a Takke Ans
obecneyeHns adpeKTMBHOIO B3aMMOAENCTBUS U COTPYOHNYECTBA MeXAy rpy3oBnagensLamMun, TPaHCNopPTHbI-
MU KOMMNaHUAMMW U NOPTOBLIMMW BNACTAMU.

5.1.3 OaHHble 06 oKpyxawllen cpege

5.1.3.1 HaHHble 06 oKpyKatollen cpege Unu 3KoNnorMyeckme JaHHble UrpatoT BaXKHEeNLW Yy ponb B obe-
crie4yeHnn 6e30MacHoO N yCTOMYMBON paboTbl BOOAHBIX TPAHCMOPTHBIX CUCTEM.

5.1.3.2 3ddeKkTMBHOE UCMONb30BaHME IKOMNOTMYECKUX AaHHbIX B cucTemax MW nossonseT BOAHLIM
TPaHCMOPTHBIM CUCTEMaM CHUXATb 3KONOTMYecKne pUckn U cnocobCTBOBaTh MNOBbLIWEHWKD YCTOMYMBOCTM MOpP-
cKol oTpacnu. Micnons3oBaHue anroputmMoB MW ana nporHo3anpoBaHus norogbl, MOHUTOPUHIA Ka4eCcTBa BO4bI
M OLIeHKW BO3AEWCTBUS HA OKPYXXAaKLYK cpefy NO3BONseT BOAHOMY TPAHCMOPTY NPUHUMAaTL 0BOCHOBaHHbIE
PELLEHWA, HANPaBMNEeHHbLIE HA COXPAHEHWE OKPYXarLlen cpefbl U YMeHbLUEHNE 3KONOrM4Yeckoro Bpeaa.

5.1.3.3 Crnepytowme faHHele 06 OKpyXatLlein cpege MoryT NpUMeHsiTbes B cuctemax M Ha BogHoMm
TpaHcnopTe:
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a) norogHble W KNMMaTUYecKne aHHble. [laHHble 0 noroge v KnvMMare BKI4aT B cebst nHdopMauuo
06 aTMOCEepHbIX YCIOBUAX, COCTOSHMM MOPSA, XapakTepe BeTpa U ApYrMx MeTeoporiorMyeckux napamerpax
B peanbHOM BpeMeHU 1 3a npoLlunsie nepuogbl. 3TW AaHHble He0BXoAMMbl 458 MOHUMaHWA WU NMPOrHO3UpPOBa-
HWA MOTroAHbLIX YCMOBUI, KOTOPblE MOTYT NOBNUATEL Ha paboTy cyaoB, AesATENLHOCTL NOPTOB U BEe30MacHOCTb
cypoxoactea. Mogenn VMM noseonsoT aHanM3MpoBaTh METEOPONOrMYEcKne U KNUMaTUYeCcKUe OaHHble ANA
COCTaBMEHMWS TOYHbIX MPOrHO30B NOroAbl, NOAAEPHKA NPUHATUA PELLEHWIA O MapLUpyTM3aum Cy4oB ¥ ONTUMU-
3aunM NNaHMPOBaHWUS PENCOB C UENbio MUHUMKU3aL MK BNUMAHUS HebnaronpuATHLIX NOFOAHbBIX YCIOBWUMA;

6) OoaHHble O KavyecTee BOAbl. ATOT TUM AaHHbIX BKMOYAET B cebs (HO He orpaHnYnBasiCb) MOHUTOPUHT
pa3nu4YHebIX NapaMeTpoB, TAKUX KaK TEMNepaTypa, CONeHOCTb, MyTHOCTb, PACTBOPEHHBIA KMCITOPOA U YPOBEHb
3arpsA3HALLMX BellecTB B BOOAOEMaXx, Yepes KoTopble Npoxodart cyga. lNoanepkaHue BbICOKMX CTaHOapTOB
KayecTBa BOAbl HEODXOAUMO AN COXPAHEHUSI MOPCKUX SKOCUCTEM WM 3aLUWThl BOOHLIX OpraHu3amoB. AHanus
Ka4ecTBa BoAbl C NOMOLLLK Mogenel M nomoraeT obHapyXWTb ¥ NPeaoTBPaTUTL MHUKMOEHTLI, CBA3aHHbIE C
3arpasHeHnem, NPUHATE ynpexaalwLne Mepbl No 3allmMTe MOpPCKor cpedbl U obecneunTs cobniogeHme aKkono-
TMYECKNX HOPM;

B) OaHHblE 0 BO3OENCTBUN Ha OKPYXKaloLY cpefy — 3T0 MHOPMaLMs, KacakLlasaca 3KONorm4eckux
nocnefacTBUiA OesATeNsLHOCTU BoAHOro TpaHcnopTa. Cofa BXOAAT, He OrpaHUYMBasiCh, JaHHbIEe 0 Beibpocax,
yTUnu3aumm oTxonoB, bruopasHoobpasumn 1 Opyrux haktopax, BMUAKLWX Ha OKpyXawlyw cpedy. Metoabl
M nosBonsitoT oueHMBaTh AaHHbIE O BO34EWCTBUKM Ha OKPYKaloLLYyto cpeay Ans pa3paboTku cTpaTernin ycTom-
YMBOrO PasBUTWS, CHWXKEHWSA YIMEepoaHOro cneja v onTumusaumm paboTbl CYOOB WM TPAHCMOPTHOW WMHppa-
CTPYKTYPbI C Lenbio MUHUMU3ALMKM HETATUBHOIO BO3AEWCTBUS Ha BOOHble aKocucTeMbl. KpomMe TOro, oueHka
BO3[ECTBUS Ha OKPYXatoLLYH cpeay C NoMollso meTonoB MW MoxXeT NnoMoub BeIABUTE 0BNacTu, B KOTOPbIX
HeobxoauMbl ynydlleHus Ana obecneyeHus 3KONOrMYHOCTY M BepEXHOro OTHOLLEHWS K OKpYKaloLlen cpefe
Ha MOPCKOM TpaHCMopTe.

5.1.4 [OaHHble 06 nHdpacTpykType

5.1.4.1 3ddekTnBHoe PYHKLMOHWPOBAHWE BOAHBLIX TPAHCMOPTHBIX CUCTEM OMMPAEeTCs Ha KOMMMeKc-
Hble AaHHble 06 UX MHbpacTPyKType.

5.1.4.2 Wcnonb3oBaHue BO3MOXHOCTen MeTogoe MW ana aHanusa gaHHbIXx 06 WUHpacTpyKType no-
3BONSIET BOAHOMY TPaHCMNOPTY ONTUMU3UPOBaTL paboTy NOpTOB, NOBLICUTL BE30NAaCHOCTL CYAOXOACTBA U CO-
XPaHUTb LIENOCTHOCTE BaXKHENLLMX 0OBLEKTOB MOPCKOWM WHpacTpykTyphl. MHTerpaums metogos MW B pabo-
TY C JaHHbIMW NOPTOB WU TEPMWHANOB, HABUFALMOHHLIMW KapTamMu U MHPopMaLMen ¢ AaTYMKOB MO3BONAET
npeanpusaTMaM BoOHOrO TpaHcnopTta paboTtath Sonee ahpeKTUBHO N HAAEKHO, YTO MPUBOAMT K COKpaLLEHWNIO
BPEMEHM NPOCTOSA, NOBLILUEHWUIO BE30NacHOCTH U yryyLweHuo obLlen addekTMBHOCTM paboThl BOOHLIX TPaHC-
MOPTHBIX CUCTEM.

5.1.4.3 Cnepywuwme gaHHele 06 MH(PACTPYKTYPE MOryT NMpuMeHsTbea B cuctemax WA Ha BogHOM
TpaHcnopTe:

a) [gaHHble 0 MopTax M TepMMHanax coaepaT BadKHYH MH(OPMaLU0 O MOPCKMX ODLeKTax, BKMYas
npuyansl, gokn, obopygoBaHue ons obpaboTku rpy3oB, CKNagckue MOLLHOCTU U rpadukm paboTel. AHanus
OaHHbIX NOPTOB WU TEPMUHATIOB C NOMOLbLID MeToaoB MW no3sonseT NoBbICUThL 3hPEeKTUBHOCTL NIaHMpoBa-
HWA OBWKEHWUS CYOOB, YNy4YllUTL pacnpeneneHue npu4anos U oNTUMU3UPOBAaTL Npouecckl 06paboTky rpy3oB.
OnTuMKM3auma sTUX onepauuii No3BoNAeT NPeanpusTUSAM BOLHOTO TPpAHCMNoOpTa COKPaTUTh KOMUYECTBO nepe-
rpy30K, MUHUMWU3MPOBATL BPEMS OXUOAHWUA U NOBLICUTE 06LLYI NPOVM3BOAUTENBHOCTL MOPTA;

0) HaBUraLMOHHbIE KapThl U MHPOPMaLMa O BOOHbLIX NYTAX ABMASIOTCH BaXKHEWLLMMK OpUEHTUpaMu A4S
BesonacHoro 1 aheKTMBHOMD CyAOBOXAEHWA. DT MCTOYHUKA OaHHbBIX coaepaT nogpobHyto MHopMaLuo
o mybwHe BoAbl, NOABOAHbLIX ONAaCHOCTSAX, HABMIALWOHHBIX CPeACTBax M pekoMeHAyeMblx MapLupyTax. Cucte-
Mbl M moryT obpabaThiBaTh M aHANM3MpOBaTh HABUMALMOHHbIE AaHHble, 0becneyrBas MHTENMNEKTYanbHYH
MapLIpyTU3aun U HABUraLMOHHYK NOOOEPXKY B pexuMe peanbHoro BpemeHu. OnTuMu3npys TpaekTopuio
OBVXEHWUS CYOOB U NPefoCTaBNss akTyanbHy nHdopMaLlno o MapLupyTe, cuctemel MW cnocobcTByOT NOBLI-
LweHuo Be3onacHOCTU MopeniaBaHus U CHUXKEHWIO pUcKa aBapwii M Nocagok Ha Menb;

B) AaHHble JATYMKOB KPUTUYECKON MHAPACTPYKTYpLI BKOYaoT B cebsa nHgopmaumio, cobupaemyo B
pexume peanbHOro BpEMEHW C OATHUKOB, YCTAHOBMEHHbIX Ha BaXKHENLWNX MOPCKMX 0DbeKTax, Takmx Kak Mo-
CThbl, LUMK3bI U APYTMe TMOPOTEXHUYECKWME COOPYXEHUA. DTN OATUMKN KOHTPONMUPYKOT COCTOSIHUE KOHCTPYKLUK,
YCTOMYUBOCTL M paboyee COCTOAHME 3MEMEHTOB KPUTUYECKON MHPacTpyKTypbl. AHanu3 AaHHbIX OaTYUKOB
Ha ocHoBe Mmogernen VA no3sonseT ocyllecTBNATL NPEAUKTUBHOE 0BCNyXBaHNE, BISIBNATL NOTEHUWANbHbIE
npobnembl 0O KX NepepacTaHns B cepbe3Hbie Hernonagku 1 obecrnevnBaTtb becnepeboitHyto paboTy BaxHel-
WKX 0ObEKTOB BOAHOM TPaHCMOPTHON MHMDPaCTPYKTYPhbI.
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5.1.5 [JaHHble o0 6e3onacHOCTH

5.1.5.1 HaxHble no 6e30nacHOCTM M OXpaHe UrpawT BaxHYK pofb B obecneyvyeHnun 3aliuTbl KU3HU U
300pOBbSA NAEN, OKpyxaloLlen cpefbl U MOPCKUX akTUBOB.

5.1.5.2 WNcnonb3oBaHWe daHHbIX 06 oxpaHe WM Be3onacHoCTWM ¢ NomMowbl MeTtogoB M noBbilwaeT 0b-
wyr BesonacHoCTb M HAaAEXKHOCTb BOAHLIX NepeBo3oK. CnocobcTeys cobriogeHuto npaeun 6e3onacHoCTu,
M3BneKkas Ypoku M3 NpoLunbiX MHUWMAEHTOB M MCMNOMb3ys NepedoBylo BUAEOaHanUTUKy, TexHornornn MW cno-
cobeTBytOT cozfaHuto Gonee 6esonacHon M HaaeXHOW cpeabl ANs MOPCKOW AesiTenbHOCTHU, obecnevmBas 3a-
LWKWTY YEerOBEHECKMX XN3HEN, UMYLLEeCTBa M MOPCKON 9KOCUCTEMBI.

5.1.5.3 Cnegywlwwune gaHHble o 6e30NacHOCTM MOTyT NpUMeHATLCA B cuctemax MIA Ha BogHOM TpaHc-
nopre:

a) OaHHble 0 cobnwaeHun TpeboBaHuin Be3o0nacHOCTY BKMNOYaKT B ceba nHdopmauuio, kacarLlyrcs
cobrirogeHunst npaBun, pekoMeHgaumi 1 ctaHgapToB 6e30NacHOCTU NMPW OCYLLECTBEHNW BOLHbLIX NepeBO30K.
OTW faHHble BKMoYatoT B cebs 3anncK o npoBepkax, ayautax, ceptudukauum u cobniogeHwm nepegoBoro oT-
pacnesoro onbita. Anroputmbl MA moryT obpabaTteiBaTte gaHHble o cobritogeHnn TpebosaHmin GesonacHocTu
01151 OLEHKU U MOHUTOpPUMHIa achhekTUBHOCTU paboThl NpeanpuaTMiA BOAHOMO TpaHcnopTa, BeiaBnaa obnacTu,
Tpebyrolume ynyJdlieHus, U obecnednBasa peanusauunio HeobxoauMelx Mep BezonacHocTy;

6) gaHHble 06 MHUMOEHTaX M aBapusax BKMYaloT B cebs 3anucy o cobbiTuaX, CBA3aHHLIX ¢ Gesonac-
HOCTbIO, TAKUX KaK CTONMKHOBEHWSA, MOCAAKM Ha Meflb, NoXapbl U Apyrne UHUMAEeHTbl Ha mope. Cuctembl M
MOTYT aHanM3npoBaTb NCTOPUYECKNE AaHHble 00 MHUMAEHTaX A5 BbIABNEHUS 3aKOHOMEPHOCTEN U (hakTopoB
puUcKa, KOTOopble MOryT MPUBECTW K NoTeHUManbHbIM aBapuam. M3snekas ypoku M3 NpoLwrbiX MHUWAEHTOB,
anropuTtMel I MoryT npeanoxuTe coobpaxeHus U pekoMeHAaL MW N0 COBEpPLUEHCTBOBAHWUID NPOTOKONoB bes-
OMaCHOCTU U CHWKEHWIO PUCKOB, YTO B KOHEYHOM MTOre NpUBeAeT K NOBbILLEeHU 6e30MacHOCTU U HAOEXHOCTH
BOAHOrO TpaHcnopTa;

B) cucTteMbl 6e30nacHOCTM U Kamepbl BUAeoHabniogeHns nrpatT BaXKHEALW Y poflb B MOHWUTOPWHIE 1
obecneyeHnn GezonacHOCTM MHPaACTPYKTYpPbl M 06BEKTOB BOAHOTO TpaHcnopTta. [aHHble, nonyvYaemble aTh-
MW CUCTEMAaMMU, BKNIOYAKOT B ceba BUOEONOTOKM U M30bpaXKeHUs B pexXnMe peanbHOro BpeMeHU ¢ pasnmuyHbIX
0DBLEKTOB, TAKMX KaK MOPTOBbLIE 30HLI, Nanybkbl cyqoB U 00LeKTbl KpUTUYECKON MHpacTpyKTypel. BugeoaHa-
NUTUKa Ha ocHoBe mMeToaoB MW nossonseT obpabatebiBaTe U UHTEPNpeTUpoBaTh 3TU AaHHble, obecnednBas
aBTOMaTn4yeckoe HabnogeHue, obHapyXeHUe BTOPXKEHUA U pacno3HaBaHue NoAo3pUTenbHbIX AeNcTBUA. VH-
Terpauna metogoB MM ¢ cuctemammn 6e3onacHOCTU M Kamepamu BuaeoHabniogeHWs no3BonaeT npeanpu-
ATUSM BOOHOTO TpaHchopTa yCUMNUTE Mepbl 6e30nNacHOCTM M OMepaTMBHO pearMpoBaTh Ha MOTeHUWarnbHbie
yrpossl.

5.1.6 UcTtopuyeckue v cnpaBoYHbI€ OaHHbIE

5.1.6.1 WNcTtopuyeckue u cnpaBoyvHble AaHHbIE NO3BONAKT MNONYYUTb LEHHY UHOpMaLnio 0 TeHAEH-
LKMsAX, COBBITUAX MU IKOHOMUYECKUX YCNOBUSAX, ONPEAENnsBLINX PA3BUTUE BOQHOMO TPAHCNOPTA B MPOLUIOM.

5.1.6.2 WcTopuyeckue n CnpaBOYHble AaHHbIE CMYXKaT UEHHBIM XpPaHUNULLEM 3HAHWMIA U OMbITa, NO3BO-
nsa NpeanpuATMAM BOAHOMO TpaHCcNopTa M3BNeKaTk YPOKM M3 MPOLUIOro U NpuHMMaTh 060CHOBaHHLbIE peLle-
HWs Ha Byayuwee. MNpumeHeHne meTogoB MW K ucTopuyeckum gaHHbIM 00 MHLMAEHTaX, TOProBbIM U PbIHOY-
HbIM OaHHbLIM, 8 TaKKe 3KOHOMWYECKMM YCMOBWUSM MO3BOMNSAET BOOHOMY TpPaHCMOPTY cTatb bonee rubkum n
ajanTUpyeMbIM K MEHSAIOLWKMMCS OTpacneBbiM TeHAeHUMsM 1 rmobansHon guHaMuKe. Vicnonb3oBaHue Takmx
[OaHHbIX MO3BONSAET NMOBLICUTEL YCTOMYMBOCTL M CTABUNBHOCTL OTPACNM BOOHOMO TpaHCNopTa, a Takke addek-
TMBHOCTb M KOHKYPEHTOCNOCOOHOCT.

5.1.6.3 Cnepytowiue nCTopuyecKne 1 crpaBoYHble 4aHHbIe MOTYT NPUMEHSTLCA B cuctemax M Ha Boa-
HOM TpaHcnopTe:

a) uctopuyeckue faHHble 00 MHUMAEHTax NpeacTaBnsAlT cobOoM NOMHbLIA NepeyeHb MPOLWbLIX MOpP-
CKUX WHUMOEHTOB, aBapui U BNU3KMX K HAM NPOUCLUECTBMIA. AHANMN3 UCTOPUYECKUX OaHHbIX 06 MHUMAEHTax
c nomMmowbk anroputMmoe VMIW noseonsdet opraHu3aumMaM BOLHOMO TPaHCMNOPTa BLISBUTL 3aKOHOMEPHOCTKU W
OCHOBHbIE NMPUYNHBI NpefblayLWwux MHUMOEHTOB, YTO AaeT BO3MOXHOCTb NPUHATHL MPEBEHTUBHbIE Mepbl AN
CHWXEeHUS BEePOATHOCTM MOBTOPEHUA NoA0DHbLIX NpoucllecTBUiA. Micnonb3oBaHne UCTOPUYECKUX AaHHbIX 0D
MHUMOEHTaX C MOMOLUBK MOZENeN OLEHKN PUCKOB Ha OcHOBe MeTofoB M noBbilwaeT ypoBeHb He30nacHocTu
u cnocobCcTBYET (HOPMUPOBAHUIO MPOAKTUBHOM KyNnbTypbl 6e30NacHOCTU B OTpAcny BOAHOIO TPAHCNOPTa;

6) TOproBLIe U PbIHOYHLIE AAHHbLIE BKMKOYAKT B cebsa uHcdopMaumio o rmobansHLIX TOProBbIX NOTOKAX,
obbemax NnepeBo30K, LleHax Ha TOBapbl, PbIHOYHBIX TEHAEHLUMSAX M SKOHOMUYEeCKUX nokasaTtensax. Cucrtemsl A
crnocoOHbl o6pabartbiBaTe M aHanM3MpoBaTh 3TN JaHHbIe, MO3BOSISAA B PEXMMe peanbHOro BpeMeHW nony4vatb
npencTasneHne o konebaHusax cnpoca, CTPYKTYpe TOProBAN U COCTOAHUM pbiHKa. [lOCTYN K akTyasibHbIM TOp-
rOBbIM W PbIHOYHBLIM JaHHbLIM MO3BOMNAET NPEANnPUATUAM BOLHOTO TPAHCNOPTa ONTMMU3MPOBAaTL MapLUpyTH3a-

11

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 15/42
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71598-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69083
https://gostexpert.ru/gost/gost-71598-2024?utm_source=pdf&utm_medium=69083&utm_term=page

FOCT P 71598—2024

LMWK rpy30B, NPOrHO3MPOBaTb W3MEHEHWs Cnpoca W NPUHUMAaThL cTpaTervyeckne pelleHus ANA noBbllUeHWA
onepaunoHHON 3 EKTUBHOCTH U peHTabenbHOCTH;

B) OaHHble 006 3KOHOMMYECKMNX YCNOBUAX U KonebaHusax crnpoca OXBaThIBAOT NOKa3aTenu, oTpaxarLlme
obLlee cocToAAHUE U 3 HEKTUBHOCTE MUPOBOW 3KOHOMUKK. AnropuTMbl A MoryT aHanuanpoeaTb 3TU Maccu-
Bbl JaHHbIX OM51 OLUEHKW NOTEHLUWANbHOro BAMAHWUA Ha onepauuu BOOHOro TpaHcnopTa, HanpuMep nsMeHeHun
crnpoca Ha nepeBO3KW, PPaxTOBbIX CTABOK M IKOHOMMWMYECKOrOo COCTOSAHWA TOProBbiX NapTHepoB. Y4yuTbiBas
JKOHOMUYECKne ycrnoBusi U konebaHusa cnpoca, nporHoctTuyeckue mogeny MM nomoraoT npuHUMAaTh pelle-
HUWS, NO3BONAA NPeanpUATUSM BOAHOIO TPaHCNOPTa KOPPEKTUPOBaTh PECYPChl, ONTUMKU3NPOBAaTh NOTMCTUKY U
rOTOBUTHLCA K MU3MEHEHUD AUHAMUKW PbIHKA.

5.2 YnpaBneHWe OaHHbIMU U Ka4eCTBO OaHHLIX

5.2.1 O6Lwme NonoxeHus

5.2.1.1 YnpaBneHne AaHHbIMW — 3TO MPOLECChl U AENCTBUSA, CBA3aHHbLIE CO COOPOM, XpaHeHneM, op-
raHn3aumMen n UCNonb30BaHNEM AaHHbIX HAa NPOTSXKEHWN BCEro MX XW3HeHHoro uukna. OHo BKYaeT B cebn
cTpaTerun, NoNIMTUKA U TEXHOMOTUK, NPpUMeHsieMble ansa obecnedyeHns ToyHoro cbopa, HageXXHOro XpaHeHus,
nerkoro goctyna v a(EeKTUBHOIO UCMOMb30BaHUA AaHHLIX B pa3fuUuHbiX uensx. B KoHTekcTe npumeHeHus
TexHonoruin MMM Ha BoOHOM TpaHCcnopTe ynpaBneHue JaHHbIMUW NpeanonaraeT paboTy ¢ 0BLUPHBIMU U pa3Ho-
06pasHbIMK MaccuMBamun AaHHbIX, NONyYaeMbiX OT CyO0B, rPy30B, MHPACTPYKTYPbl, 3KONOrMYeCKOro MOHUTO-
puHra, ydeta 6e3onacHoCTH 1 OpYrMx MCTOYHMKOB. HagexHas cuctema ynpasneHus gaHHbIMK obecrnednsaeT
nx adpdpekTnBHbIM cbop, 06bpaboTky U NpegocTaBneHue AnNs aHannsa anropMTMam UCKYCCTBEHHOTO MHTENMek-
Ta, 4YTO No3BONsieT NPUHUMATL PELUeHMs HA OCHOBE AaHHbIX M ONTUMU3MPOBaTh ONepauUMoHHY0 addeKkTnB-
HOCTb.

5.2.1.2 Ka4yecTBO JaHHbLIX — 3TO TOYHOCTb, MOMHOTA, HEMPOTUBOPEYMBOCTL U HAOEXHOCTh JaHHbIX. Ka-
4YeCTBEHHbIE fJaHHble He cofepxar ownbok, AybnMpoBaHUA U HECOOTBETCTBUA U nNpeacTaBnsaT cobon go-
CTOBEPHYIO M akTyanbHy MHOpMaLUWo, Heobxooumyro ansa aheKkTMBHOIO aHanunaa v NPUHATUS PeLleHun.
B cthepe BogHoro TpaHcnopTta KadecTBO JaHHbIX MMEEeT peluatllee 3HavyeHue, Nockonbky anroputmel A B
3Ha4YUTENbHOW CTENeHW ONMPaKTCs Ha TOMHbIE M JOCTOBEpPHbIE AaHHble ANS NonyYeHus 3Ha4duMblX BEIBOOOB
M MPOrHO30B. YNpaBneHWe kadeCTBOM [AaHHbIX NpeanonaraeT UX OYUCTKY, NpeaBapuTensHy obpaboTky u
Banuaauuio, YyTobbl 0becneyYnTs MakCUManbHO BO3MOXHOE Ka4ueCcTBO JaHHbIX, UCMOMb3ayeMbiX 4na obydyeHus
mopenein M. ObecnedyeHne LENOCTHOCTM OaHHBLIX M MOBLIWIEHWE MX KadecTBa MO3BOMAKT NpeanpuaTuaM
BOAHOMO TP@HCNoOpTa Co3faBaTh HagexHble cucTemMbl M, KoTopble gatoT ToYHble peaynsTaTthl, NoBbiWatoT 6es-
ONACHOCTL, ONTUMMWU3UPYIOT FOMMCTUKY W NOOAEPKMBAIOT YCTONHMBYIO M 3hEKTMBHYIO paboTy.

5.2.2 C6op u nony4yeHne AaHHbIX

5.2.2.1 Cbop v nony4yeHue AaHHbIX ABMASTCA OCHOBOMNOMNAarawLMM1 NpoLeccaMmn npu UCMnornb30BaHUK
TexHonoruin M Ha BogHOM TpaHcnopTe. YcnelwHoe BHegpeHue anroputmoe M 3aBUCKMT OT HanmU4msa NomnHbIX
W aKTyarbHbIX JaHHbIX U3 PAa3MUYHbIX UCTOYHWKOB.

5.2.2.2 Cbop gaHHbIX npeanonaraeT BbIABNEHWE W 4OCTYN K pasfnYHbIM UCTOMHMKaM AaHHbIX, KOTOpbIe
Heobxoaoumbl Ans paspaboTku 1 obyqeHna mogenen M n nogaepkn NpoLeccoB NPUHATWS pelueHnin B 06-
nacTu BOOHOro TpaHcnopTa.

5.2.2.3 MeTogbl cbopa OaHHbIX BKMKOYaOT B cebA pasnuuHblie Npuembl NonyYeHUsa AaHHbIX U3 reTepo-
reHHbIX UCTOMHKUKOB. K Yncny pacnpocTpaHeHHbIX METOA0B OTHOCATCS:

a) npsamoi cbop gaHHbIX. [aHHble B pearnbHOM BPEMEHWU MOryT cobupaTbCs HENOCPEACTBEHHO C AaTyu-
KOB, YCTPOWCTB W CUCTEM, YCTAHOBIEHHbIX HAa CyAax, B NopTax u TepMuHanax;

6) uHTerpaums v arpermpoBaHve LaHHbIX. MIHTerpauns gaHHbIX M3 HECKOMNbKUX MCTOYHMKOB MO3BONSAET
Nony4nTb KOMMMNEKCHOe NpeacTaBneHue ob onepauuax v ynydlvTe aHana gaHHbIX;

B) onpockl U py4YHOW BBOL AaHHbIX. B Tex cny4dasx, Korga onpefeneHHsble Habopbl JaHHBIX He cobupa-
H0TCA aBTOMaTUYeCcKK, Ansa cbopa KOHKPeTHON MHOPMAaLUKU MOryT MCMONb30BaTbCA ONPOCHI U PYYHOW BBOZ
OaHHbIX;

r) AUCTaHLMOHHOE 30HAMPOBaHME W CMYTHWKOBbIE AaHHble. CMyTHUKOBLIE CHUMKW U TEXHOMOIMW AWC-
TaHUWOHHOIO 30HAWPOBAaHWSA NO3BONAIOT NMOMy4YaTh LEeHHbIE 3KOMornyeckue U reorpauieckme gaHHsle.

5.2.2.4 KauecTBO W NpoBepka JaHHbIX — BaXHble acnekTbl cbopa u nonyveHwus gaHHbix. Obecnedve-
HWe TOYHOCTK, COMMAacOBaHHOCTW U MOMHOTEI cOBpaHHLIX JaHHbIX Heobxoaumo Ansa obydeHus mogenen A u
NMony4YeHus1 4OCTOBEPHbLIX BbIBOAOB. [1pouecckl MpOBEpKU OaHHLIX NOMOraltT BbISBUTL M YCTPaHWUTL OLUIMGKY,
HEeCOOTBETCTBUA W OTKMNOHEHWSI B COBPaHHbLIX JaHHbIX.

12

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 16 /42
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71598-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69083
https://gostexpert.ru/gost/gost-71598-2024?utm_source=pdf&utm_medium=69083&utm_term=page

FOCT P 71598—2024

5.2.2.5 Tpun cbope paHHbIx ana cuctem VA HeobxoguMo y4MTbIBaTL CooBpaeHus KoHpuaeHumarns-
HOCTK U 3TUKK. NpeanpuaTs BOOAHOMO TpaHCcnopTa AOMKHbI cobnaaTe Npaesvna 3almTbl AaHHbIX 1 obecne-
uymeaTb Ux BesonacHyro 0bpaboTky ¢ cobniogeHWeM Npae Ha HEMPUKOCHOBEHHOCTL YaCTHOM XU3HU.

5.2.2.6 Hanague HagexHy NpakTuKy cbopa v NonyvyeHus OaHHbLIX, NpeanpusaTUs BOOAHOMO TpaHcnopTa
CMOTYT 3aN0OXWUTb NPOYHbIA OyHOAMEHT AN co3faHus apdeKTUBHLIX U HaaexHbIX cuctem VA, noBblwaoLwmnx
onepauvoHHy 3hheKTUBHOCTb, 6e30nacHOCTb M 3P HEKTUBHOCTL NPUHATUS PELLUEHUIA B OTPachu.

5.2.3 XpaHeHue n OOCTYNHOCTb AaHHbIX

5.2.3.1 XpaHeHWe n AOCTYNHOCTb AaHHbBIX UIPAKOT CYLLECTBEHHY porb B apdeKTMBHOM MCNOMNb30Ba-
HUKM TexHonorun M Ha BooHOM TpaHcrnopTe.

5.2.3.2 Bribop noaxoasilen MHOPaCTPYKTYpPhbl XpaHEHUSA OaHHbIX UMeeT Bonbluoe 3HayeHue ansa pabo-
Thl C OFPOMHLIMU 06bLeMaMK OaHHbLIX, FTeHeEpPUPYEMEIX B chepe BOAHOMo TpaHcnopTa. B 3aBucumocTuy oT Tpe-
SoBaHMiA K MacwTabupyemocTu, 6@30NacHOCTM U CTOMMOCTM MOTYT pacCcMaTtpuBaThesl 06MayHble pelleHns,
nokanbHble LeHTpbl 06paboTku AaHHbIX UMW TMOPUAHbBIE NOAXOAbI.

5.2.3.3 DddeKTBHbIE MEeXaHU3Mbl MHAEKCUPOBaHNA M NOUCKa OaHHbIX obecne4ynBaloT ObICTPbLIA A0-
CTyNn K onpeferneHHbIM Habopam AaHHbIX, cnocobCTBYS CBOEBPEMEHHOMY aHanu3y W MPUHATUIO PELLEeHWA.
BHegpeHne MeTogoB MHOEKCMPOBAHUS WM CTpaTerMini opraHnsaunn JaHHbIX NO3BONSET ONTUMU3MPOBATL MPo-
LLecchbl MX NMOUCKA.

5.2.3.4 HapexHble cTpaTernm pe3epBHOro KOMMpoBaHWA W BOCCTAHOBMNEHWUS JaHHbIX Heobxoaumbl Ans
obecneyeHns LENOCTHOCTU AaHHbIX M NpeaoTBpalLeHus Ux NoTepu B pesynbrate HenpeaBuaeHHbIx obcTos-
TenscTB. PerynapHoe pesepBHOE KONMPOBaHWe, Mepbl N0 pe3epBUPOBaHUIO U NMaHbl aBapUUHOIO BOCCTAHOB-
neHns OomKHbl obecneuynBaTbh COXPAaHHOCTL KPUTUYECKM BaXKHbIX OaHHbIX.

5.2.3.5 Cucremam MW yacTto TpebyeTca JOCTYN K pa3nUyHbIM UCTOMHWMKaM OaHHbiX. ObecneveHue Oo-
CTYNHOCTUW OaHHbIX M COOTBETCTBYHOLLUX MEXAHU3MOB OOMeHa Mexay YNONHOMOYEHHbLIMU 3aUHTEPECOBAHHbI-
MW CTOPOHaMW NO3BOMSAET HanagWTe COBMECTHY paboTy M cnocobCTBYeT pa3BUTUIO MHHOBALWA B OTpacnn
BOAHOrO TpaHcnopTa.

5.2.4 MpepgBapuTenbHaa o6paboTka U OYNCTKA JaHHbIX

5.2.4.1 lNpepBaputensHasa obpaboTka M OYNCTKA OaHHbLIX ABMAKTCA 3Tanamu NoaroTOBKW AaHHbLIX ANS
0byueHua mogenen MW 1 gansHenwero nx MCNonbL30BaHUS.

5.2.4.2 TpepBaputenbHasa obpaboTka QaHHbIX 3akMovyaeTcs B NpeobpasoBaHWMM MCXOOHbLIX OaHHLIX B
thopmaT, NpUrogHbIKM ANa npumMeHeHusa B anroputMmax WA, Takne MmeToabl, Kak HOpManuaauna OaHHbIX, Mac-
WwrabupoBaHne NPU3HAKOB U CHMKEHWE PasMepHOCTH, NOBLIAKT 3PPEKTUBHOCTL U PE3YNBETATUBHOCTE MO-
penen M.

5.2.4.3 PaboTta c HegocTawnLWmUMM AaHHBIMW ABNAETCA OAHUM U3 BXKHENLINX acnekToB npedeapuTenb-
HOWM 0BpaboTkn faHHbIX. [IpUMEHEHNE COOTBETCTBYHLMX METOAO0B, TAKUX KAK UCKIKOYEHME HEMNOMHLIX HAabo-
POB OaHHbIX, MO3BONSAET M3bexaTb NOrpeluHOCTEN U HETOYHLIX PEe3yILTaToB.

5.2.4.4 Cratuctuyeckue BbIDpOCHI, UNKW SKCTpemalbHble 3HA4YeHUs B AaHHbIX, MOTYT CyLIeCTBEHHO
NoBNUATL Ha aekTUBHOCTL modenen V. BoiaeneHue u npaBunbHas obpaboTka BbIOPOCOB C NOMOLLbIO
dunbTpauMM UNM MHTEPNONALMM NO3BONST M3bexaTk HeraTMBHOro BNUSAHUS Ha MoAenu.

5.2.4.5 BknwoueHne OaHHbIX M3 pasnU4yHbIX UCTOMHUKOB TpebyeT NpMMeHeHUs METOAOB UHTerpauuv u
cnuaHns aaHHbiX. ObbeanHeHne HAaboOpPOB AaHHbLIX C OOMNONHUTENBHON MHOpPMAaUKWen NOBLIWAET NOMHOTY
OaHHbIX 1 oboralwaeT aHanus npu noMmoLn metogor KA.

5.2.5 KoHduaeHUManbLHOCTb U 6e30NacHOCTb OaHHbLIX

5.2.5.1 3awmTa KOHUASHLMANLHOCTU AaHHbLIX U 0becnedeHne ux 6e3onacHOCTU MMEeKOT NepBOCTeneH-
Hoe 3HadeHue npu pazpaboTke W BHegpeHun cucteM MM Ha BoOHOM TpaHcrnopTe.

5.2.5.2 AHOHMMM3AUMA KOH(UAEHUMANbHBIX JaHHBLIX M1 UCNOMb30BaHMe MeToA0B WNPOBaHMS NO3BO-
NAKT COXPaHUTb KOHPOUAEHLMANBHOCTL U NPegoTBPaTUTh HECAHKLUMOHUPOBAHHLIN AOCTYN K BAaXHON HOp-
Maunu.

5.2.5.3 BHegpeHWe MexaHU3MOB KOHTPOINS SOCTYNa W ayTeHTUdMKaL UK No3BONAET OrPaHu{nTL OOCTYN
K 4a@HHLIM TOMBKO YMOTHOMOYEHHOMY NMepcoHany, YTo CHUXaeT PUCK yTeukn MHpopmMaumm n obecneynBaer ee
KOH(UABHUNANBHOCTD.

5.2.5.4 CobniogeHue TpeboBaHWI MO 3aWMTE OAHHbLIX U OTPACNEeBbIX CTAHOAPTOB SABMNAETCH BaXKHEN-
LWKMM YCNOBUEM OTBETCTBEHHOIO U 3TUYHOrO 0BpalleHus ¢ JaHHbIMU.

5.2.5.5 PerynsipHble ayauTbl W MOCTOSIHHbIA MOHWTOPUHI MpOLEccOB 0BpaboTkM OaHHbLIX MOMOorawT
BbISIBUTb MOTEHUMaNbHbIE Yy3BUMOCTU 1 0BecneunTs cobniogeHre nonuTvk 6e3onacHocTu.
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5.3 WUHTerpauma n cnnsiHMe SaHHbIX

5.3.1 CtpaTerum MHTerpauumn gaHHbIX

5.3.1.1 Crparerua «u3BnedyeHue, npeobpasoBanue, 3arpyska» (ETL) npegnonaraer u3BneyeHne gaH-
HbIX M3 pasnMYHbIX MCTOMHUKOB, NpecbpasoBaHne MX B CTaHOAPTHLIM QOPMAT M 3arpy3Ky B €4MHOE XpaHWuiu-
Wwe gaHHbIX. Mpoueccel ETL ynpowawT MHTerpaumio 4aHHbIX U CNoCoOCTBYIOT MCMOMNB30BaHMI0 COrNacoBaH-
HbIX OaHHbIX B cuctemax VKA.

5.3.1.2 WNuTepdpencol npuknagHoro nporpammupoBandns (APl) obecneunsator HGecnepebolHyo cBA3b
1 0BbMeH JaHHbIMKM MeXZy paznMyHbIMW NPOrpaMMHbLIMK NPUNOXKEHUAMU U cucTemamun. Vicnonb3oBaHune API
yrnpoLliaeT MHTerpaumio gaHHbix, no3sonss mogensam WA nonyyate 4ocTyn K AaHHbIM U3 pasnnyHbIX UCTOYHU-
KOB B PEXWME peanbHOro BpeMeHMU.

5.3.1.3 Xpanunuwe gaHHbIX npegnonaraeT UeHTpanmMsauuio JaHHbIX U3 PasnuyHbIX UCTOYHUKOB B e4u-
HOM XpaHunuwe. XpaHunvia gaHHbIX cnocobCcTByOT adpheKTUBHOMY 3anpocy W aHanuay, NogaepKuBas no-
TpebHOCTU CUCTEM MCKYCCTBEHHOIO MHTENMEKTa B NOMHOWM M akTyanbHOW MHopMaLWu.

5.3.1.4 BupTyanu3aums gaHHbIX CO34aeT BUPTyaribHbIA CNON Had paspo3HeHHbIMU MCTOYHUKaMUN OaH-
HblX, obecne4ynBas eguHoe npeacTtaBneHne 6e3 M3M4ecKoro NnepemMeLlLeHns gaHHbIX. Takoi Noagxod NoBbi-
LaeT JOCTYNHOCTb AaHHbIX M TMOKOCTbL aHanuTUKU Ha ocHoBe M.

5.3.2 MeToabl CNUAHUA OAaHHbIX

5.3.2.1 HuskoypoBHEBOE CNUsHWE AAaHHbIX NO3BONAeT 06beANHWTL AaHHbIE OT HECKOMbKUX AATHMKOB
Ons co3gaHus bornee TOYHOWM M MOMHOW KapTWUHbI OKpyKawlen cpedbl. Micnonb3oBaHue CNMAHWS OaTYMKOB
yNyylaeT CMTYaLUOHHYI0 OCBEAOMIEHHOCTL M nomMoraeT mogensam MIA npuHiumaTts obocHOBaHHbIE pelLueHus.

5.3.2.2 BpemeHHOe 1 NpoCTpaHCTBEHHOE crivsiHne 06beanHAeT AaHHble, cobpaHHble B pasHble MOMEeH-
Thl BpEMEHW 1 B pasHbIX MecTax, Ans NonyYeHus LenocTHOro npegctaeneHus o paboTe BOAHOro TpaHcnopTa.
3TK MeToabl NomorakT cuctemMam M BbISBNATE 3aKOHOMEPHOCTU M TeHAEHU MM ANA NPoBeaeHust MPOrHoCTu-
YeCcKoro aHanuaa.

5.3.2.3 Arperaums gaHHbIX 0ObedNHAET AaHHble PasnUYHON AeTtanusauMn — OT OTAENbHbIX 3Ha4YeHUN
OaHHbIX A0 cBoAokK Bornee BbICOKOro ypoBHSA. ArpernpoBaHve OaHHbIX MOBbILWAET MX MOMHOTY U CHUXAET CNoX-
HOCTb BXOOHbIX AaHHbIX Ana mogenen M.

5.3.2.4 KoHTeKCcTHoe cnusiHue oborallaeT gaHHble KOHTEeKCTHOW MHdopMauMer, Takor Kak norogHble
YCMOBWS, MapLIpyTel CY4OB UMW UCTOpUYeckne TeHdeHUMK, obecneynBan mogenam M Bonee rmybokoe no-
HUMaHWe KOHTeKCTa OaHHbIX.

5.3.3 Mpobnembl MHTErpaLMK U CIIMAHUA OaHHbIX

5.3.3.1 Obecne4yeHne COBMECTUMOCTM OaHHbIX N BbICOKOIro Ka4yecTBa AaHHbIX M3 pPasfnyHbIX WCTOYHU-
KOB npepncTaBnser cobor CNoXHYK 3agady npu UHTerpaumm n obbeguHeHun. YcTpaHeHne HeECOOTBETCTBUN
M HETOYHOCTEW OaHHbIX UMEEeT pellatollee 3Ha4YeHue ans nogaepxaHns npous3BoguTensHocTy mogenen KA.

5.3.3.2 MNpw uHTerpaunmn 1 obbeguHeHUN OaHHbIX MOXET MCMNOoNb30BaThCA KOHMUAeHUManbHaa MHop-
MaLMs, NOCTYNarLWwas oT pa3NUyHbIX 3aMHTepecOoBaHHbIX CTOPOH. Peanunaaunsa HagexHblx Mep no obecneve-
HWIO KOHMAEHUMansLHOCTM 1 Be3onacHOCTU AaHHbIX HeoBxogMma OnA 3aWwnTbl KOHMAEHUMANBHbLIX gaHHbIX
Ha NPOTSKEeHMM BCero npoLecca CriMaHns.

5.3.3.3 PelueHune kpynHoMaciuTabHbIX 3a4a4 MHTErpaumMy 1 CNUAHUA AaHHLIX MOXeT noTpeboBaTth 3Ha-
UMTENbHBIX BEIYUCMUTENBHLIX 3aTpaT. Pazpabotyukn cuctem MW gomkHel yumTeiBaTh 3 hEKTUBHOCTL BbIYUC-
NeHUn U MacluTabupyeMocTs Anst paboTsl ¢ pacTylwuMu o6beMaMn JaHHbIX.

5.3.3.4 OnpegeneHuve npaB cobBCTBEHHOCTH Ha AaHHbIe U pa3paboTka NoNMTUKKA yNpaBneHus JaHHLIMM
ABMAKTCH BaXHEWLLMMW acnekTaMn MHTerpaumm v CAMAHNA JaHHbIX. HeTkue pekoMeHgaumny no COBMeCcTHOMY
MCMOMb30BaHWI0 OAHHbBIX ¥ NpaBam COBCTBEHHOCTU Ha HUX CNOCOBCTBYIOT COTPYAHWYECTBY M NpeaoTepaLlanT
cnopsbl.

5.4 O6paboTka U aHanu3 OaHHbIX

5.4.1 MawwnHHOe oBy4YyeHne U aHaNUTUKa JaHHbIX

5.4.1.1 Anroputmbl oby4eHuns ¢ yymTenem (KOHTponupyemoe MaluMHHoe oby4yeHue) MCNomnb3yT Map-
KnpoBaHHble Habopbl AaHHbIX AMA U3YYeHUs] 3aKOHOMEPHOCTEN 1M B3aMMOCBA3EN, YTO MO3BONsAET cucTemMam
VW genatb NnporHosbl Unu knaccudukaunm. 3T anropuTMbl UTPAIOT BaXKHYIO POMb B TaKMX 3adadqax, Kak npo-
rHO3MpoOBaHWe crnpoca Ha rpysbl 1 ONTUMK3aLUUs MapLIPyTOB CYA0B.

5.4.1.2 Anroputmbl 0byyeHns 6e3 yuyuTens (HeKOHTponvpyemoe MalWHHOEe 0BydeHue) aHanuanpyoT
HeMapKWpoBaHHbIe JaHHbIe C LeNblo BbIIBNEHUA NPUCYLLMX UM 33aKOHOMEPHOCTEN 1 CTPYKTYp. MeToasl kna-
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cTepM3aunvM U YMeHbLIEHUS Pa3MepPHOCTU OTHOCATCS K KMaccy HEeKOHTpOnMpyemoro obyYeHust U MoryT no-
MOYb B MOHUTOPWHIE FPY30NOTOKOB U UCCIeA0BaHWU OaHHbIX.

5.4.1.3 Oby4eHne c NOOKpenrneHWeM npegnonaraet, 4To cuctembl M obydarwTcs meTogom npob u
ownboK, ONTUMU3UPYSA CBOU AeACTBUS ANS AOCTUXKEHUSA onpefeneHHbiX Leneid. OByyeHue ¢ nogkpenneHuem
MOKET BbITb MCMONb30BaHO B aBTOHOMHOM yNpaBfeHuy CYyOHOM WU AMHAMUYEeCKoM pacrpegeneHumn pecypcos.

5.4.1.4 Metogbl BU3yanuaaunm OaHHbIX NOMOralT MNOHATh CMOXHbIE 3aKOHOMEPHOCTW B AaHHbIX. Buay-
anusauumn cnocobcTBYOT MHTYWTUBHOMY NMOHUMAaHMWIO AaHHbIX, NO3BONSAA 3aMHTEPEeCOBaHHbLIM CTOPOHAM NOMy-
YWTb UEHHbIE CBEAEHUA B pesynbTate aHanuaa, NpoBoAMMOro ¢ nomoLlbio metogos M.

5.4.2 lNporHozHoe MoAenUpoBaHNe U UMUTaLUUA

5.4.2.1 AHanu3 BpeMeHHbIX psLOOB MO3BOMSIET MPOrHO3UMPORaTL DyayllMe 3HAYEHWA HA OCHOBE UCTO-
PUYECKUX AaHHBLIX, YTO CNOCODCTBYET MPefUKTUBHOMY TEXHWYECKOMY OOCNYyXWBaAHUKO W MPOrHO3MPOBaHUIO
Cnpoca Ha BOOHOM TpaHcnopTe.

5.4.2.2 lmnTaunoHHOe MOAEeNMpoBaHMe MO3BONAET MMUTUPOBAThL pearnbHble CLueHapuu, 4To AaeT BO3-
MOXHOCTb NMuaM, NPUHUMAIOLLMM PeLUeHWs, OLeHNTb NoTeHUnanbHoe BNUaHWe pasnmyHbiX cTpaTterni n no-
NUTUKKM Ha paboTy BOOHOIO TpaHcnopTa.

5.4.2.3 MeTogbl onTuMM3aLUKN, TakKMe Kak NMMHENHOe NporpamMMUpoOBaHNE U rEeHETUYECKME anrOpUTMBI,
No3BONSAT ONTUMWU3UPOBATL pacrnpefeneHue pecypcoB M pacnucaHue ABWXKEHWS CydoB Ans OOCTUXEeHWUs
Bonee BbICOKOW 3(hEKTUBHOCTM U peHTabenbHOCTH.

5.4.3 PacnosHaBaHue o6pa3oB M oGHapyXeHWne aHoManumn

5.4.3.1 MeTogbl aHan13a M30bpaXXeHWin 1 BUAEO MOTYT MCMNONb30BaTLCS AN MOHWTOPUHIA ABWXKEHNS
CyOoB, NpoleccoB 06paboTKM rpy30B 1 NOPTOBLIX ONepaLuni B pexXumMe peanbHOro BpeMeHu.

5.4.3.2 Anroputmbl 0BHapyXeHUs aHOManuin Mo3BONsOT BbIABUTE HEOOLIYHbIE 3aKOHOMEPHOCTU UMK
CcODObITUS B JaHHbIX, UTO AaeT BO3MOXHOCTL OBHAPYXNTb KPUTUYECKU BaxkHble ANns 6e30NacHOCTU MHUWOEHThI
Unu HewcnpasHoOCTK 0bopynoBaHus.

5.4.3.3 AnropuTMmbl pacnosHaBaHWs obpa3oB MO3BOMNAT BbISBNATE TEHAEHUWM M KOPPEensauun B Me-
TEOPONMOrMHECKMX WU 3KOMOrMYEeCKUX OaHHbBIX, YTO MOMOTaeT MPOrHO3MpoBaTe HeBGNaronpusaTHLIE YCMOBUSA U
ONTUMU3NPOBAaTL MapLLpPYThl OBUMXEHUS CYO0B.

5.4.4 TpuHATKE pelleHWA HA OCHOBEe AaHHbIX

5.4.4.1 CucTtembl NOAOEPKKN NPUHATUSA peLLEHNIA Ha ocHoBe MeTogoB VI noseonarT B pexume peanb-
HOro BpeMEeHW nosny4aTb UHDOPMaL Mo U peKOMeHAaLMn Ans NPUHATUSA 0B0CHOBAHHbLIX peLLeHuid onepaTopa-
MW BOOHOMO TpaHcnopTa.

5.4.4.2 Mogenn OLUEeHKM PUCKOB, OCHOBAHHbIE Ha JaHHbIX, MOMOrakT BbiBATL NMOTEeHUWanbHbIe onac-
HOCTW WU YS3BUMOCTH, YTO MO3BONISET peann3oBaTth NPOaKTUBHbBIE CTPATENMM CHUKEHUS PUCKOB.

5.4.4.3 TpuHATWE pelleHWiA Ha OCHOBE OAaHHLIX NMO3BONseT ONTUMU3MPOBAaTL pacnpegeneHue pecyp-
COB, ONTUMU3WPOBaTL paboTy TEpMUHANA U pacnucaHue OBUXEHUS CyL0B AN NoBblleHus oblien onepauu-
OHHOW 3PP EKTUBHOCTU.

5.5 OOmeH gaHHLIMK U Konnabopauusa

5.5.1 UHTeponepabGenbHOCTb U CTaHA4ApPTU3aALMUA

5.5.1.1 CospgaHue cTaHOapTU3MPOBAHHbLIX hOPMAaTOB AaHHbLIX obecneynBaeT MX COBMECTHOE UCMONb30-
BaHWe U egMHoobpasHoe NoOHUMaHWe PasnUYHbIMK 3aUHTepPeCOBaHHLIMKM CTOPOHAMM U CUCTEMAMMU, YTO Cro-
cobcTByeT GecnpensiTCTBEHHOW MHTErpauMm n aHanmay.

5.5.1.2 NHTepdencsl NpMKknagHoro NporpaMmM1MpoBaHns UrpatoT BaXKHENLW Y ponb B obecnedeHnm co-
BMECTMMOCTHK pasnuyHbix cuctem UKW, ynpolwian obMeH 4aHHbIMKM U B3aMMOLENCTBME MeXAY NPUNOXEHWUSIMN.

5.5.1.3 BHegpeHue hpenMBOPKOB UHTErpauuu gaHHblX nossonseTr 3dpekTMBHO MHTErpUpPOBaTL pas-
NUYHbIE UCTOMHUKM OaHHBIX, obecneunBas BCECTOPOHHUI aHamnus U NPUHATUE peLLEeHUA.

5.5.2 MexoTpacneBble MHALUATUBLI N0 06MeHY AaHHbIMUA

5.5.2.1 MnaTcdopmMbl coBMecTHOW paboTbl cnocobcTByOT 0OMeHyY AaHHBIMWN MEXAY PasnvYHbIMW opra-
HWM3aLMAMKM BOAHOIO TpaHcnopTa, co3gasas aTMoCciepy COTPyaHUYECTBa, CnocoBCTBYOW Y0 0OMEHY 3HAHWS-
MW 1 KONNMEeKTUBHOMY pelueHuio npobnem.

5.5.2.2 TocygapcTBeHHO-YaCTHLIE NMApPTHEPCTBA CNOCOBCTBYHT 0BMEHY OAHHBIMU WU COTPYOHUYECTBY
MEXY TFOCYOapCTBEHHLIMK YYPEXOEHUAMUN, YaCTHbIMW KOMMAHWUAMWU U HAyYHO-MCCIefoBaTEeNbCKUMK MHC-
TUTYTamu, pacumpsas AOCTYM K pa3nuyHbiM Habopam JaHHBIX U SKCNEPTHBIM 3HAHUAM.
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5.5.2.3 ToouwipeHne obmeHa gaHHbIMU MeXOy pasnMyHbLIMK CEKTOPaMN, TaKMMKU Kak CygoXoncTBO, Noru-
CTMKa 1 NpUpoJononsL30BaHne, NPUBOLAMT K Bonee LLenoCTHOMY NOHWMAaHUI0 BOOHOMO TPaHCNopTa v No3sonseT
MPUMEHSATE MEXCEKTOPHLIE U MexoTpacneBbie cuctemel KA.

5.5.3 JKocUCTEeMbl COBMECTHOIO UCNONb30BaHUA AaHHbIX

5.5.3.1 PaspaboTka cornaluieHuin 0 COBMECTHOM MCMOMNb30BaHWUM AaHHbIX 0becrneunBaeT 6e30nacHbIn 1
B3aUMOBLITOAHbLIA 0OMeH JaHHbIMKU, cobniogeHve KoHOMAEHUMANbHOCTY JaHHbIX U NPaB UHTENNeKTyanbHon
COBCTBEHHOCTH.

5.5.3.2 HapexHble cucTeMbl ynpasneHuss gaHHbIMW OnpeaensitoT npasa COOCTBEHHOCTWM Ha AaHHble,
KOHTpOMb JOCTYNa U NMONUTUKY MCMNonb3oBaHus, obecnedynBas YeTKoe onpeneneHne obA3aHHOCTEN U npaB
npyv COBMECTHOM WMCMONb30BaHUM AaHHLIX U COTPYAHUYEeCTBe.

5.5.3.3 CoBmecTHana paboTta ¢ AaHHLIMU 00beAUHAET MHOXECTBO 3aUHTEPECOBaHHbIX CTOPOH Ans 00b-
eAWHEHWA PECYPCOB W onbiTa B 06nacTu AaHHbIX, CNOCODCTBYSA NOSIBIEHWIO MHHOBAUMOHHbIX PELUEHWA 1 KO-
NeKTUBHOMY MPOABMXEHUID npunoxeHnin M Ha BogHOM TpaHcnopTe.

6 Obwue pamMKm BHegpeHUA CUCTEM UCKYCCTBEHHOTO
WHTennekKTa Ha BOOAHOM TpaHcnopTe

6.1 C6op u ynpaBneHue JaHHbLIMU

CGOD 1 ynpaeneHve JaHHbIMWU ABNAKTCA OCHOBONOMarawnwmnMm acnektaMmmn eHegpeHnAa CUCTeM N Ha
BOOHOM TpaHCnopTe. OHu BkNOYawT B cebsa cuctemaTmyecknia (360]3, opraHmi3auumio N coxpaHeHune CooTBeT-
CTBYHLWNX OaHHbLIX ONA NOoOOEPXKU anroputMoB M n npoueccoB NpPUHATHUA DELIJEHVIP'I.

6.2 CTpaTerMm v UICTOMHUKKU cBopa AaHHbIX

6.2.1 CTpaTterun u UCTOYHWKKM cBopa AaHHbIX UrpalT BaXKHEeWLY porb B oB6ecnedeHny A0CTYNHOCTH
BbICOKOKaUYeCTBEHHbIX AaHHbIX Ansa cucteMm W, MNpednpuaTvam BOOHOMO TpaHcropTa cnedyeT NpUMEHsTb
pasnuuHble MeTofbl cBopa AaHHbIX A yyeTa pasnudHbIX acrnekToB OeATeNbHOCTY M NOBLILWEHWUS TOYHOCTH
mogenein M. B 4acTHOCTM, MOXHO MCMOMb30BaTh CreayoLumMe cTpaTerum:

a) cbop gaHHbIX B peanbHOM BPEMEHW — MCMOMNb30BaHWE 4aTYUKOB U CMCTEM MOHMTOPUHIa ans cbopa
B pearnbHOM BpeMEHMW AaHHbIX O ABWXEHWU CYO0B, COCTOSIHUM rpy3a, NMOrofgHbIX YCNOBUAX U APYTMX BaMHbIX
napameTpax;

6) apXuBbl UCTOPUYECKUX OAHHBIX — CO3OaHWe BCeobbeMMoLmnX 6as UCTOPUYECKNX AaHHbIX O MapLupy-
Tax OBMXKEHWUS CYOOB, MHUMAEHTAX W nokasaTtensx ux paboTsl 4Ns NoA4epkKU NPOrHO3HOTo MOOENMpOoBaHus
N aHanUTUKK;

B) COBMECTHbIE WHULWATMBLI MO 0BMEHY AaHHBIMU — Y4YacTUe B MEXOTPacneBbiX NapTHepcTBax Mo
o6MeHy JaHHbLIMU AN NoMy4YeHWa AOCTyNa K AONOMHUTENbHBLIM UCTOYHMKAM AaHHbLIX 1 0BoralleHnsa 1 noBsbl-
LIeHWUA PasHooBpa3nsa UMEIOLLNXCA AaHHbIX;

) WHTErpauusi ¢ BHELWHUMM CUCTEMaMK, TAKMMI KaK NnaTdiopMbl YNIpaBneHns OBMKEeHUEM 1 NOPTOBbIe
BMacTu, Ans NoNy4YeHUsi LEHHLIX ONepaTUBHbIX daHHbIX.

6.3 KayecTBO fgaHHbLIX U NpegBapuUTensHaa obpaboTka

6.3.1 Obecne4eHne Ka4yecTBa 1 YACTOTLI COBpaHHbLIX AaHHbLIX MMEeT pellalllee s3HavyeHre Ans ycneL-
Horo npumeHeHns M Ha BoaHoM TpaHcnopTe. MoryT ncnonb3oBaThCa creaylolMe MeTofbl OLEeHKW W NoBbI-
LUeHWs KayecTBa JaHHbIX, a Takke MeToabl npeaBapuTenbHoi o6paboTku ANa NoAroTOBKW AaHHbLIX K Mogenu-
pPOBaHUIO C UCNOMb30BaHUEM anropuTmos MN:

a) Banugauusa u BepuduKaLna AaHHbIX — BHeApPEeHKe NpoLeccoB Banuiauumn 4ns BbIABNEHUS U ycTpa-
HEHWS HECOOTBETCTBUIN U HETOYHOCTEN B AaHHbIX;

6) obpaboTka HemocTalOWMX AaHHbIX — paspaboTka cTpaTternii ob6paboTkM HegoCTaoWMX 3HAYEHUI
OaHHbBIX M BMEHEeHWUs HeJoCcTaloWmMX 3HaYeHnn Ana noaaepKaHma LenocTHOCTHU AaHHbIX;

B) nogasneHve WYMOB — MpUMEHeHWe MeTOO0B LyMONoaaBneHus ANng OTCeMBaHUSA HepeneBaHTHbIX
UMK OWNMBOYHBIX OaHHbIX;

r) HOpManu3auusa OaHHbIX — CTaH4apTU3auus eguHUL U3MepeHusa U MaclwTaboB AaHHbIX Ana obnerdye-
HWUSI coaepXaTenbHbIX CPaBHEHUIA U NOBbILWEHUs 3D EeKTUBHOCTU MOAENN;

A) paspaboTka npuaHakos — npeobpasoBaHue W co3daHMe HOBLIX NPU3HAKOB HA OCHOBE MMEILLMUXCS
OaHHbIX ON8 U3BMNeYeHUsa LeHHbIX cBedeHuin ana anroputmos WA,
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6.4 Be3zonacHoOCTb U KOHhMOEHUNANBHOCTb OAaHHbIX

6.4.1 MpeanpuaTMA BOAHOTO TPAHCNopTa AOMKHLI yOensTs NepBocTeneHHoe BHUMaHWe 6e3onacHocTH
M KOH(WAEHUMaNbLHOCTU AaHHbLIX ONS 3alUThl KOH(UAEHUMaNnLHOW MHopMaun U YKpenneHvsa 4oBepus K
cuctemam M. BaxHenwmne acnekTbl o6ecnedeHns 6e30nacHOCTU U KOHPUAEHLUMANbHOCTW aHHbIX:

a) KOHTPOMb QOCTYNa — peanu3auns MEXaHW3MOB KOHTPOSS AOCTyna AN orpaHuYeHns 4OCcTyna K AaH-
HbIM TONbKO aBTOPW30BaHHOIO NepcoHana;

6) wudpoBaHne — UCronb3oBaHue MeTOA0B WKM(POBaAHWUSA ANA 3aLMUThl AaHHbLIX NPK XpaHeHUn 1 nepe-
paqe;

B) aHOHUMW3AUMS U AeNOeHTUUKAUWUS NepCoHanbHbIX AaHHLIX AN 3allUTbl YACTHOM XNU3HW;

r) cobniofeHne HopMaTUBHBIX TpebGoBaHWi NO 3aluTe OaHHbLIX M OTPACNEeBbIX CTaHO4APTOB;

4) NMONMUTUKN XpaHeHWA OaHHbIX ANA YNpaBneHWs KU3HEHHBIM LMKIOM JaHHbLIX M COKPaLleHWs MX He-
HYXXHOTO XpaHeHus.

6.5 PazpaGoTka u uHTerpauusa cuctem UA

6.5.1 YcnewHasn paspabotka 1 nHTerpauua cuctem WA Ha BogHOM TpaHcnopTte TpebyrT CUCTEMHOrO
noaxoga K eblbopy nogxodsiyux metogos, oOyyeHnto u npoeepke mogenen VMW, a Taoke nx becnpensarcTBeH-
HOW MHTEerpaunu ¢ CyLeCcTBYLWUMM CUCTEMAMWN U MHIPPACTPYKTYPOM.

6.5.2 Beibop meTtogos n anroputmos M. CneayoLume metoabl 1 anroputmbl MW xopoLio nogxogaT gns
pEeLLEHMA KOHKPETHbIX Npobnem 1 3agad BOAHOMO TpaHcnopTa:

a) MeToAbl MaWWHHOrO 0by4YeHuss — pasnuyHble NOAX0Abl K MalWMHHOMY 0BydyeHuo, Takne kak obyuye-
Hue ¢ yuuTenem, obyyeHune B6e3 yuntens u obyveHue ¢ nogkpenneHneM, MoryT MCNonbL30BaThbCA B 3aBUCHMMO-
CTW OT XapakTepa npobnemMbl U HanWYKUs MOMEYEHHbIX OaHHbIX;

6) apxutekTypbl ry6okoro oby4yeHusi, Takme Kak CBEpTOYHbIE HEMPOHHLIE CeTK AN 06paboTkn n3obpa-
EHWW UMK peKyppeHTHbIE HEMPOHHbLIE CETW AN aHanusa nocnegosatenbHblX 4aHHbIX, MOTYT UCMOMNb30BaTbL-
CH ONA peLeHns CNOXHbIX 1 BbICOKOpa3mMepHbIX 3agad;

B) pasnuyHble anropuTmbl ONTUMU3ALUKN, TaKNe Kak reHeTUYeckue anropuTMbl UMW rpagueHTHbie Me-
TOAbl, UCMOMb3YTCA ANA MOBbIWEHWUs 3PPEeKTUBHOCTU U TOYHOCTU B 3adaqax pacnpeneneHus pecypcos U
ONTUMKM3aLUK MapLUpPYTOB;

r) rmépugHble nogxogbl MW npenoctaBnsaoT BO3MOXHOCTHM MHTErpauMy pasnuyHbelx metogos VW gns
MCMNOMb30BaHWSA CUIbHbLIX CTOPOH KaX4oro Metoda v rnony4eHuns CUHEpPreTu4eckoro agpdeKra.

6.5.3 ObydeHue v Banuagauus mogenen M. Cnepgyrowme acnektol 06yveHns v nposepku mogenen U
obecneunBaloT HAOEXHOCTb U TOYHOCTL cucTem W:

a) NoAroToBKa BbICOKOKAYeCTBEHHbIX obyyarownx HabopoB gaHHbIX, BKNo4Yaa pasbueHue n BanaHcu-
POBKY AaHHbIX, HeobXogMMa Ans AOCTMKEeHWS HageXHOro U HecMeLLeHHOoro obyveHunsa Mmogenu;

6) HacTpoiika 1 onTuMU3auusa runepnapameTpoB mogenei MW Heobxoguma Oons QOCTUAKEHWS HAUMy4-
el NpOV3BOAUTENBHOCTM U CNOCOBHOCTU K 0606LLEHHMIO;

B) MepeKkpecTHas Banuaauusa UCnonb3yeTcs Ansi OLeHKU 3adhheKkTUBHOCTM MOAENEen Ha pasnnyHbIX Noj-
MHOXEeCTBax AaHHbIX U NMpegoTBpaLLeHns nepeobydeHuns;

r) METPWUKM BanugauWu, TakMe Kak TOYHOCTb, OT3bIBYNBOCTL, JOCTOBEPHOCTL unu F1, Heobxogumo unc-
Nnonb30BaTh 4NA OUEeHKM 3heKTUBHOCTN Modenein MW ncxona U3 KOHKPETHLIX TpeboBaHUI NPUNOXEHUNA.

6.5.4 VHTerpauusa c CyLecTBYLWWMNA CUCTEMaAMKN N MHAPACTPYKTYPONR. YenelHaa UHTerpaLmsa cucTem
MW ¢ cywecTBylowen MHPpacTpyKTypoi BOOHOMO TpaHcnopTa MMeeT pellaikollee 3HadeHue ansa Gecnepe-
BolHoM paboThbl NPUNOXKEHWIA, OCHOBAHHbIX HA UCKYCCTBEHHOM MHTennekte. OCHOBHbIE acneKTbl MHTerpaymum
cnegywouime:

a) paspabotka APl — co3gaHune uHTepencoB NpPUKNagHOro NnporpaMmMupoBanna ana obnerdenns ob-
MeHa JaHHbIMU W CBA3W Mexay cuctemamu MW u gpyrumu onepauyvoHHLEIMU cUCTEMaMU;

6) WHTerpauus gaHHbIX B peXuMe peanbHOro BpeMeHn — co3faHue MexaHn3MOB MOTOKOBOW nepegaym
M MHTerpauum gaHHbIX OANS CBOEBPEMEHHOIO NPUHATUS peLUeHuUi,

B) obecneveHne macwTabupyemocTn n rubkoctm cuctem M K M3MeHSOWUMCA onepaLyMoHHbIM MNo-
TpebHocTAM U pacTywmm obbemam JaHHbIX;

r) paspabotka ynobHbIX MHTEP(ENCOB 1 CPedCcTB BU3yanu3aunm AaHHbIX ONs yNyyleHuss B3auMoaen-
CTBMWA nonb3oBarteneun ¢ AaHHbIMU, NonyyYeHHbIMA ¢ nomoluso A,
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6.6 BzanmogencTBMe yenoBeka u cuctem MU

6.6.1 OdhekTMBHOE B3aMMOOENCTBME MeXAy noabMu u cuctemammn MM Heobxogumo ons Mcnonb3o-
BaHuA Bcero noteHuywana M Ha BogHoM TpaHcnopTte npu obecnedeHnn 6e3onacHon n OTBETCTBEHHOM 3KC-
nnyaragumu.

6.6.2 Ponu v obs3aHHOCTY YenoBeka-onepatopa. Cnegytowme ponn 1 06s3aHHOCTU Ngein-onepaTo-
POB, CBSA3aHHbIE C UX B3avMogencTenem ¢ cuctemamm WM, moryT npuMeHaTeca npy paspaboTke:

a) nuua, NpUHUMaKLLKe pelleHna — ONepaTopbl HECYT MOMHYK OTBETCTBEHHOCTb 3a MPUHATME Bax-
HEeWLIMX peLeHuin U AeNCTBUIA, UCMOMNb3yA Npu 3TOM reHepupyembie M pelweHna B Ka4ecTBe LEHHbIX UC-
XOAHbIX OaHHbIX;

0) Hags3op 3a CMCTEMOW — OnepaTopbl HecyT OTBETCTBEHHOCTL 3a HabniogeHve 3a paboToi cUCTeEMEI
M v npu HeoOXOOMMOCTH BMELLMBAIOTCH B HEe ONSA CHUKEHUSA PUCKOB;

B) MpoBepKa W UHTepnpeTauns AaHHbIX — ofnepaTopkl y4acTBYOT B NPOBEPKE U UHTeprpeTaLnmy peayrb-
TaToB, Nony4eHHbIX cuctemamm VA, ons obecnedeHnss TOHHOCTU M HAOEKHOCTH;

r) NNaHMpoBaHWe Ha criyvyan HenpeaBWAeHHbIX 0BCTOATENbLCTB — ONepaTopbl OTBEYAlOT 3a pa3paboTky
NraHoB AeNCTBUIA Ha CriyYyal HenpeaBWaeHHbIX 0BCTOATENbLCTB U CTpaTerui pe3epBHOro KOMMPOBaHUA B CNy-
yae cboeB B paboTte cucTembl M.

6.6.3 OwsaitH n ygobcTBo MHTEepdhelica Mmexady YenoBekom 1 cuctemoin MA. Cneayrowive acnekTsl Nnog-
YEepKMBAIOT BaXXHOCTb MHTYMTUBHO MNOHATHOTO Au3aiiHa nHTepdenca nons3oeartens v yaobcTea ero ncnonb3o-
BaHusa onsa obecnedeHus GecnpenAaTCTBEHHOMO B3aMMoOenCcTBUA Yenoeeka u cuctem M.

a) npospayHbiin M 0bbAcHUMBbIA N — paspaboTka cuctem M ¢ npo3padyHbiMu M1 06bACHUMbBIMKW anro-
puUTMaMK, NO3BOMNAOLWMMK onepaTopy NoHATk, kak KA npuxoguT kK cBOMM pekomeHaaunsiMm;

6) nHTepdeiickl, CpUEHTUPOBaAHHbIE HA NONL30BATENS — CO34aHWe OPUEHTUMPOBAHHbIX Ha NoMb3oBaTe-
ng uHTepdencos, YA0OHbIX ANG HaBWrauum 1 BocnpuaTus, obecnevrBaowmx becnpensaTCTBEHHOE B3auMO-
JeucTeune mexay onepartopamMmu n cuctemamu NN;

B) KOHTEKCTHas WHopMauuna — npegocTaBneHne niaamM-oneparopamMm HeobxogMMom KOHTEKCTHON UH-
dhopmaLnm, NO3BONALWEN NPUHMMAaTL 060CHOBaHHbIE pelLleHUss Ha OCHOBe nony4deHHbix VA gaHHbIX;

r) MexaHuW3Mbl OMOBELlEHUA — peanu3auns 3MEEKTUBHBIX MEXaHM3MOB OMNOBELUEHUA mnogen-
ONepaTopoB O KPUTUYECKMX COBLITUSX UNKU OTKNOHEHMAX B paboTe CUCTEMBI.

6.6.4 MogrotoBka u obydveHwe nonb3ceatenen cuctem VW, Ona obecnevyeHns rapMOHWYHOrO B3awu-
mMofeWcTBMA nofen-onepatopos u cucteM VMM Heobxogumo ocyllecTBAsATe UX MPaBUIbHYH MOATOTOBKY W
obyyeHue:

a) obyyeHune paboTe ¢ cuctemamum MW — obecnedyeHne BCECTOPOHHEro 0byyeHusa pabote M BO3MOX-
HocTaM cuctem MW gnsa obecnedeHnst X KOMNETEHTHOIO MCMOSb30BaHKUS;

6) uHTepnpeTauusa pesyneratoB paboTel M — obyveHne nogei-onepaTopoB TOMHOW MHTEpNpeTaumm
BbIXOOHbIX pe3ynbTaToB, reHepupyembix cuctemamu VA, 1 NnoHUMMaHUI0 orpaHuydeHun cuctem U,

B) oby4yeHue TexHuke Be30onacHOCTU U 3TUKe — oby4eHKe onepaTopoR Npasunam 6e3onacHoOCTU U 3TK-
Yeckum Hopmam npu pabote ¢ cuctemamu M,

r) HenpepbiBHOE OBy4YeHWe — MooLpeHne HenpepbiBHONO OByYeHMs WU NOBLIWEHUA KBanvduKauuu,
4yToBbI ONepaTopkl BbINK B Kypce NocnegHUX OOCTUXEHU B 0brnacTn TeXHonornn u npaktukn VA,

6.7 OueHka 6e30NacHOCTU U CHUXKEHWE PUCKOB

6.7.1 ObecneyeHne Be30nNacHOCTM BOAHLIX NEPEBO30K MMEEeT Ba)XXHOe 3HavyeHWe Nnpu UHTerpaumm cu-
CTeM UCKycCTBeHHoro M.

6.7.2 CobnopeHne HopMm 1 npaeun beszonacHoctn. Ocoboe BHMMaHue Heobxoaumo yaensaTs cobnioge-
HWK HOPM K NpaBun Be3onacHoOCTH, KacakLwmxes BHegpeHua MW Ha BogHOM TpaHcnopTe:

a) cobniogeHve HopmaTMBHbIX TpeboBawuii — obecnedyeHue cooTeeTcTBUs cuctem MW Ha BoaHom
TpaHcnopTe COOTBETCTBYHLUMM HOpPMaM W cTaHgapTam 6e30nacHOCTH, YCTaHOBNEHHBEIM HOpMaTUBHO-MpaBo-
BbIMW M HOPMAaTUBHO-TEXHWYECKUMMW OOKYMEHTaMM 1 PYKOBOOSALLMMY OpraHamu,

6) ayguTbl 1 cepTuduKauma Be3onacHOCTM — nNpoBedeHne ayauToB 6e3onacHOCTM U NONyYeHue He-
06xoaMMbIX cepTUUKATOB, NOATBEKAALWMX cooTBeTcTBME cucTem VI yctaHoBneHHbIM TpeboBaHusaM bes-
OMNacHoOCTH;

B) COOTBETCTBME MyYlUMM OTpacneBbIM MpakTMKaMm — coDMoAeHue NMyyluX oTpacreBbliX MpakTUK Mo
obecneveHno BesonacHocTy Npu paspaboTke, MHTErpaunum 1 akcnnyataumm cuctem M.
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6.7.3 OueHKka pUCKOB W BbIIBMEHWE MOTeHUManbHbIX onacHocTew. Npu peanusayun 1 akcnnyatauum
cuctem MM BaykHO paccMoOTpeThb NMpouecc NpoBeaeHUst OLLEHKM PUCKOB U BbIBNEHUSA NOTEHLUWANbHbIX Onac-
HOCTeN, CBA3aHHbIX ¢ cuctemMamu MM Ha BogHOM TpaHcnopTe:

a) uaeHTUdUKaLmnsa onacHOCTEN — BhIABNEHWE U OLIEHKA MOTEHLUMAaNbHbLIX ONAaCcHOCTEN, KOTOpLle MOryT
cosgaeaTb cucteMbl MM, Takux kak anroputMudeckme owmnbkun, npobnembl ¢ Ka4eCTBOM AaHHbIX UMW HEOXN-
OaHHOe NoBeaeHNe CUCTEMbI;

6) aHanM3 puckoB — NPOBEAEHWE aHanu3a PUCKOB AN OLEHKWN BEPOATHOCTW U CEPbE3HOCTU BbISIBIEH-
HbIX OMACHOCTEN C YH4ETOM MX BNUSIHWA Ha paboTy BOQHOFO TPaHcnopTa;

B) OLEHKa Yys3BUMOCTW — BbISIBNIEHWE yA3BMMOCTel cucteM MW, KoTopbie MOryT BbiTe MCMONb30BAHLI
3MOYMBbILLNEHHUKAMMW, KaK BHYTPEHHUMMW, TaK U BHELLUHUMMU.

6.7.4 CTpaTermm cHUXeHUa puckoB. Takke HeobxoanMo paccMoTpeTb BOMNPOCh! pa3paboTku 1 peanuaa-
LMK cTpaTernin CHWXeHWs puckos ans cuctem MIA:

a) nraHbl CHUXEHWSA PUCKOB — pa3paboTka KOMMMEKCHbIX NAaHOB MO CHUKEHUIO PUCKOB, B KOTOPbIX U3-
narawTcs cTpaTterm MUMHUMW3aLUnKM BO3OENCTBUS BbiBMNEHHbIX ONAacHOCTEN;

6) M30OLITOYHOCTL W OTKA30yCTONYMBOCTL — peanu3aums MexaHUM3MOoB W3ObITOMHOCTM UM OTKa30yCTOMR-
UYMBOCTU Ana obecnevyeHns HAOEXHOCTHU U HenpepbiBHOW paboTel cuctem VA B cnydae oTka3a KOMMNOHEHTOR;

B) Mepbl No obecneveHuo 6e30NacHOCTU U KOHUOEHUWANBHOCTU AaHHBIX — NPUMEHEHUEe Ha4eXHbIX
Mep no obecnevyeHno Be30nNacHOCTM 1 KOHMUAEHUMANBHOCTM AaHHbIX AN 3alnTbl KOHUAEHUWMANbHON UH-
dopMaLmnm 1 NpeaoTBpaLLleHUs HEeCaHKLMOHMPOBAHHOIO A0CTYNa;

) 4enoBevYeckWin Ha430p — BKMKOYEHME YEenoBEeYecKoro Hagsopa ANA MOHWTOPWHra pesynbTaToB pa-
6otk cuctem MW, BMelwatenscTea B cnyyae HeobxoOUMMOCTU U COXPaHEHWA KOHTPONS Haf npoleccamMmu npu-
HATUA KPUTUYECKMX PeLUEeHWU;

0) HenpepbiBHbIA MOHWUTOPUHT M OLleHKa — CcO03[0aHWe MEeXaHWU3MOB HENpepbIBHOTO MOHUTOPWUHIA U
oueHkn paboTbl cuctemsl MW, BoifiBNeHWEe HOBbIX NOTEHLMANbHbIX PUCKOB U COOTBETCTBYHOLLEA KOPPEeKTUPOB-
Ka CTpaTernin CHMXXEeHUs PUCKOB.

6.8 nnaHHpOBaHME Ha cny'-laﬁ HenpeaoBuOoeHHbIX o6CcTOATENLCTB

6.8.1 lNnaHvpoBaHne OENCTBUN B Ype3BbIYaNHbIX CUTYaUUAX — Ba)KHEWLUWIA acnekT BHeAPEHUS CUCTEM
MW Ha BogHOM TpaHcnopTe, NO3BOMAALWMKA NOATOTOBUTECA K BO3MOXHbLIM OTKa3am, HEUCNPaBHOCTSM U aBa-
PUAHBLIM CUTYaLUAM.

6.8.2 Pabota ¢ oTkasamn ¥ HEMCNPaBHOCTSAMW CUCTEM WCKYCCTBEHHOro MHTennekta. Cnegylowme pe-
KOMeHZaLumMKn no paboTe ¢ 0TKa3aMy M HeMCNPaBHOCTAMN cuctembl M npMMeHUMbl MpW SKCMNyaTauuy Takmx
cucTem:

a) BbiIBMEHWe W OUarHocTvMKa 0TKa3oB — pa3paboTka npouenyp 4nst OLICTPOro BbISIBMEHUS U OWMArHO-
CTWMKM OTKa3oB cuctemsl M, obecneunBaollmx onepaTMBHOE pearupoBaHue;

6) BoccTtaHoBneHune cuctembl MM — onpepenerHve npoTokoroB BoccTaHoBnexnws cuctem MM ona mak-
CYManbHO BbICTPOro BOCCTAHOBNEHUS HOPManbHOW paboTbl nocne cbosi M HEUCNPaBHOCTH;

B) rpynnbl pearMpoBaHus Ha Ype3sBblHalHble CMTyauun — BblAeneHne pe3epBHbIX rpynn, obnagatowmux
cneuunansHbIMA 3HaHUAMMW U MOATOTORKOW Ans adpdpekTMBHOro peleHus npobnem cuctemsl MA.

6.8.3 lNpoTokonkl AeWCTBUIA B Ype3BbIiYaiHbIX CUTyaLMax. Takke BaXHO pacCcMOTpeThk paspaboTky npo-
TOKOMOB AEACTBUM B Upe3BblYaHbIX CUTYaLUSAX:

a) nnaHbl pearnpoBaHMs Ha Ype3BblHalHble CUTYyaLMWM — CO34aHMe HaOEeXHbIX NNaHoB pearnpoBaHns
Ha Ype3BblHalHble CMTyalL MK, BKMHOYAOLWMX CUCTEMHbIE COODPaXKeHWs OTHOCUMTENbHO TexHonoruin MA n onu-
CbIBaKOLWKMX LLarn no HeMeaneHHoOMY NPUHATUIO Mep;

B) KOMMYHUKALMSA B KPU3UCHBIX CUTyaLUsiXx — pa3paboTka NpoTOKONOB CBA3M OAns obecnevyeHus bec-
nepeborHol KoopaWHaLMM OeACTBUA 3aMHTEPECOBAHHbBIX CTOPOH B Ype3BblYalHbIX CUTYaLUSX;

B) Mepbl Be30nacHOCTU — BKIKOYEHWE Mep no obecnedeHuto 6e3onacHOCTU B NaHbl 4eACTBUIA B Ypes-
Bbl4aMHbIX CUTYaUMAX ANA 3aWThl NACCaAXMPOB, TPY30B M OKPY>XKaloLllen cpedbl.

6.8.4 MexaHu3ambl pe3epBUPOBaHUA 1 pe3epBHOro KonupoeaHusa. BaxkHo paccMoTpeTb peanu3auunio me-
XaHW3MOB pe3epBUpPOBaHMSA U CO3aHUA Pe3epBHbLIX KONMWIW ANSA MNOBbILLEHWUs 0TKa3oycTondnBocTu cuctem UA:

a) pesepBHble cucTembl MW — paseepTeiBaHne pe3epBHLbIX cucteM WA ona noggepkaHua KpUTUYECKN
BaX(HbIX (PYHKLWIW B cny4Yyae OoTkasza OCHOBHOW CUCTEMBI,

6) pe3epBHOE xpaHeHWe AaHHbIX — obecnevyeHWe pe3epBHOIO XpaHEeHWs OaHHbIX ANs NpeaoTepalle-
HMA UX NOTEPWU N BOCCTAHOBNEHWA cuctem WI;
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B) 06xon OTKasoB M GanaHCUPOBKA Harpysku — peanusaumsa MexaHuamoB obxoaa oTkasa u GanaHcu-
POBKM Harpysku Ansa pacnpegeneHuns Harpyaku Ha cuctembl MW n obecnedeHns HenpepbiBHOCTH oBcnyxuBa-
HUS;

) BO3MOMHOCTb PyYHOrO ynpaeneHus — obecneveHrne BOZMOXKHOCTM PyYHOro yNpaBrieHus, No3Bonsio-
el YenoBeky-onepaTopy Npu HeoBXoAUMOCTM BMelLaTbCs U B3ATh ynpaBneHue Ha cebs.

6.9 HenpepblBHbLIA MOHUTOPUHT U COBepLUIeHCTBOBaHUe cuctem A

6.9.1 HenpepbiBHbIA MOHUTOPWHI M COBEPLLUEHCTBOBAHWE SBMSAITCH BaXXHEWLWMMMU KOMMNOHEHTaMM ad-
heKTMBHOIO BHegpeHus cuctem M Ha BogHOM TpaHcnopTe.

6.9.2 MOHUTOPUHT NpomnaBoanTensHOCTU cucteMm MIW B peansHOM BpeMeHUW. BaxHo ocoboe BHUMaHWe
yOEennuTb MOHUTOPUHTY MPOM3BOAUTENBHOCTM cucTeM W B peanbHOM BpeMeHU C LIeMNbio BLIABMEHUS NHOObLIX
aHomMarnun Uin OTKIMOHEHWIA OT OXKMAAEeMOro NoBeLEeHUs:

a) oTcrnexuBaHWe MeTpUK NpPOU3BOAWTENbLHOCTM — MOCTOSHHBIA MOHUTOPWHI METPUK NPOM3BOAUTENb-
HocTu anst obecneyenns pabotel cuctembl VI B npegenax [onycTMMbIX MOPOroBbIX 3HAYEHWIA,;

6) obHapyxeHWe aHOManui — peanu3alns anropuTMOB U MEXAHU3MOB A5a 0BHapyKeHUs U oukcaLum
aHoMarbHOro noBefeHus cuctemsl M,

B) MOHMTOPWHI COCTOSIHWUSI CUCTEMbI — OTCIEXMBAHWE 00LLEero CocToaHUs cuctemsl MW n ee KOMNOHEH-
TOB N4 BbIABMNEHWSA NOTEHLMANBHBLIX NPOBNemM Mnu y3knx Mecr.

6.9.3 lNpuHATWE pelleHnii Ha OCHOBE AaHHbIX ANna ontumusauuu. Cnegyolwmne BO3MOKHOCTY NO3BOMS-
HOT MCMOMb30BaTh AaHHbIE AN ONTUMMM3ALMKM WU NOBbILWEHWS NpoM3BoanTenbHoOCTH cuctem UUA:

a) NpeOWKTUBHAsS aHanMTWKa — UCMONb30BaHWe TexHonoruin MW 1 MeTogoB mMallMHHOro obyyeHus ans
NMPOrHO3MPOBaHUA NOTEHLUMANbHbLIX NPOBNeM ¢ MPOM3BOAUTENLHOCTLIO W UX YNPEXKAANLLEr0 YCTPAHEHUS;

6) aHanu3 KoOpeHHbIX NPUYMH — UCCNEe0oBaHWE U aHaNU3 OCHOBHBIX MPUYUH HECOOTBRETCTBUSA MPOU3BO-
auTtenbHocTu cuctem WA ans paspaboTkm uenesbix peleHnii;

B) ONTMMW3aUUA NPOLLECCOB — WCMOMb30BaHWE 3KCMEPTHbIX 3HAHWA ANa onTuMusauun 6a3oBbIX Npo-
LleCcoB M NMoBbilleHusa obLen addekTuBHOCTK cuctem M.

6.9.4 MNepuogunueckas oLeHka u obHoeneHne moaenein V. BaxHo perynsapHo oueHuBaTb U 0OHOBNATH
mMoaenu MA:

a) oueHka ahPeKTUBHOCTM MOLEeNen — Nepuognyeckan oLueHKa npoussoanTensHocTn mogenen M no
HOBBLIM AaHHbLIM W 0GHOBMNEHHBIM METPUKaM NpPOU3BOANTENbLHOCTH;

6) nepeTpeHupoBka mMogenein — obHoBneHne mogenein M ¢ noMoLLblo CBEXMX AaHHbLIX AnA aganTa-
LMW K MU3MEHSALLMMCA 3aKOHOMEPHOCTAM M TEHAEHLUNAM;

B) MHTerpauus KOHTypa obpaTHol cBA3N — yueT obpaTHO CBA3KM OT NOMNbL30BaTenei 1 onepaTopoB A
coBeplueHcTBOBaHUS mogeneni MW v noBbllWeHs NPOM3BOAUTENBHOCTU CUCTEMBI.

6.10 MHTerpauma m rapMmoHu3aLua ¢ CywecTBYyWOLWMMMHM CTaHOapTaM BOOHOIO TpaHCcNopTa

6.10.1 YcnewHas uHTerpauums texHonoruii A B BoaHbIA TpaHCnopT 3aBUcUT oT obecnedyeHns coBme-
CTMMOCTM W COrMacoBaHHOCTM C CYLLECTBYOLWMMN OTPAcneBbIMY CTaHAapTamMu 1 npaBunamu.

6.10.2 MapmoHuM3auma ¢ oTpacneBbiMu cTaHgapTramu. OCHOBHOE BHUMaHWe HeobxoAuMOo YOenuTh Co-
rmacoBaHuo cuctem M ¢ cooTBeTCTBYHOLMMKW OTpacneBbiMK cTaHgapTamu ansa obecnevyeHnsa nocnenoea-
TENBHOCTH M COTMACOBAHHOCTU AEWCTBUINA:

a) cobniogeHne ctaHgapTtoB 6e3onacHocT — obecneyeHne cooTBeTCTBUMA TexHonorun MW cranpap-
TaMm 6e30MacHOCTI, XapakTepHbIM ANA BOOHOIO TpaHCMopTa, ANS CHWXKEHWUA PUCKOB W NogaepKaHus IKCny-
aTauMoHHON 6e30nacHoCTH;

6) cobnogeHMe HOPM KOH(PUOEHLWANBLHOCTU OaHHLIX — obecnedeHue Toro, 4Tobbl cuctemsl MW ob-
pabatbiBanu KoHUAeHUManbHble OaHHble B COOTBETCTBUM C NMPaBUnamu KoOHMUoeHUNanbHOCTW JaHHbIX Ha
BOOHOM TPaHCNopTe;

B) COOTBETCTBME 3KONOTNMYECKUM HoOpMam — obecneveHne cOOTBETCTBMSA pelleHuin M akonormyeckum
HOpMaM ONS1 CHUXKEHWA HEraTMBHOTO BO3OENCTBUS Ha BOAHbLIE 3KOCUCTEMbI.

6.10.3 MHTeponepabensHOCTb C yHacnegoBaHHbLIMU cUcTeEMaMu. BaxHo paccmoTpeTs npobnemy MHTe-
rpauuun TexHonoruin VI ¢ cywecTeyrolMMY yHacneqoBaHHEIMU CUCTEMAaMKW BOAHOIO TpaHcnopra:

a) COBMeCTUMMOCTb JaHHbIX — oBecnedeHune apekTMBHOrO goctyna cuctem MW k gaHHbIM, mocTynato-
LWKMM M3 YyHAcneOoBaHHLIX CUCTEM, U UX 0BpaboTku;

6) uHTerpaums cuctem — obecnedveHne GecnpenaTCcTBEHHOM UHTerpauumn cuctem MW ¢ cylwecTeyoLlen
WHMPaCTPYKTYPOH U ONepaLMOHHbIMA CUCTEMAMU;
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B) paspaboTka nHTepdencos — paspaboTka ynobHbix uHTepdercoB ana cuctem M, kotopele moryT
ObITb NErko BHeApeHbl Hapaay ¢ TPaauLMOoHHbIMW MHEDOPMaLNOHHBIMW U aBTOMaTU3UPOBaHHLIMW CUCTEMaMMN.

6.10.4 CooTBeTCTBME NMpaBunam BOOHOrO TpaHcnopTta. BaxHo yaenuTs BHUMaHWe obecnevyeHuo cooT-
BeTcTBUA cucTteM I KOHKPETHBIM HOPMAaTUBHEIM JOKYMEHTaM Mo BOAHEIM NepeBO3KaM:

a) npasBuna ABWXeHWA cyaoB — obecnedyeHne Toro, YTobbl NpU 3Kcnnyarauuu cynoe ¢ cuctemamun M
cobrnoganuch YCTaHOBMEHHbIE NPpaBMna U peKoMeHAaLMN N0 OpraHu3auny OABMKEHNS;

6) npaeuna obpaboTkun K yKNagku rpy3oB — obecrnedeHme COOTBETCTBMS rPy30BbLIX ONepaunii ¢ UCnonb-
3oBaHuem cuctem M tpeGoBaHmam npasun obpaboTku M yKnagku rpysos;

B) oBydeHWe U cepTudUKaLnsa 3KUNaXen — peLleHe BOMPOCOB, CBA3aHHbLIX C BHedpeHueM cuctem MM
B MPOLECCHl NOAroTOBKW 1 aTTecTalMn 3KMNaXel B COOTBETCTBMM C NpaBuMnamMmy BOGHOFO TpaHcnopTa.

6.11 PekoMeHOauuu no BHeOApPEeHUID

6.11.1 YcnewHoe BHegpeHue cuctem MW Ha BogHoM TpaHcnopTte TpebyeT cucTeMHOro nogxoga, y4mThbl-
BaloLero ny4live npakTukKKM, peanbHble NPUMEepPb! U BbiABNEeHWe NOAXOAALWLMX BO3MOXHOCTEN.

6.11.2 Jyuwwme npakTuku BHeapeHus cuctem MW, 3avHTepecoBaHHbIE CTOPOHBLI BOOHOIO TpaHcnopTta
OOMKHbBI MPUMEHATL OCHOBHLIE NepefoBLIe NPaKTUKK, obecnedvrBaollue ycrnelwHoe BHeapeHue cuctem MUA:

a) 4eTKoe onpefeneHWe Lienen U cLeHapueB UCMOMbL30BaHWA, B KOTOpbIX TexHonoruum UM moryT obe-
CMeYUTb 3HAYNTENbLHYIO LEHHOCTb U 3dhdexT;

6) Ka4ecTBO JaHHLIX 1 yNpaBneHne — Nog4YEpPKMBAHWE BaXKHOCTW BbICOKOKAYECTBEHHbIX AAaHHbIX U CO3-
JaHue HaJexHbIX METOA0B ynpaBneHus AaHHbiMK Ans obecnevyeHnss HageXHOCTU 1 ToYHoCTK anroputmoB UA;

B) cOTpyOHW4YecTBO YenoBeka u M — cogelcTBue co3faHuio cpedbl COTPYAHUYECTBA, NMO3BONAKLLEN
3thpekTUBHO MCNoNb30BaTh TexHonorun A npm cobnogernn cdyHKUMA M 06a3aHHOCTER NnAel-onepaTopoe;

r) NMOCTOSAHHbLIA MOHWUTOPUWHT M COBEPLUEHCTBOBAHWE — MOOLpEeHUe HenpepbIBHONO MOHUTOPWHra pa-
fotbl cuctem MM onsa BeigBneHua obnacter, Tpebylowmx ynydlleHus, 1 onTuMM3aunm 3apgeKTUBHOCTU C
Te4eHUEeM BpeMEHU;

L) 6e30macHOCTb W CHWXKEHWE PUCKOB — WMHTErpauus cTpaTervini oueHku 6e30nacHOCTU U CHUMKEHMS
puckoB ans obecnevyeHun BezonacHow paboTel cucTtemM MW 1 yMeHbLLEHWSA NOTEHLMAaNbHbLIX ONacHOCTEN.

6.11.3 Temartuyeckvme uccnefoBaHus U UcTopuu ycnexa. MNpu peanusaunu n BHegpeHun cuctem M Ha
BOAHOM TpaHCMopTe BaXHO PpacCMOTPETb peanbHble NMpUMMepsl U UICTOPUK yCnexa BHeapeHus TexHonorun N
Ha BOOQHOM TpaHCMopTe:

a) ynpaeneHvue OBWKeHWEeM Ha ocHoBe TexHonorui MM — Heobxogumo paccmoTpeTb criydau, korga
TexHonorun M nozgonunu yny4ywnTes ynpasneHue ABMKEHNeM Cyq0B, ONTUMW3NPOBaTL HaBUrauMio U yMeHb-
WWNTb 3aTOpPbI;

6) NpeouKTUBHOE TeXHUYECKOe 0BCny:XuBaHUe B ynparneHun rioTOM — BaXKHO U3YYUTh NPUMEpPLI MO-
Jenei NpeguKTUBHOIO TEXHMYECKOTO 0BCMNyKMBAHNA Ha OCHOBe TexHonoruin MW, koTopele NO3BONKUNKM NOBbI-
CUTb NPOW3BOAMTENBHOCTL CYA0B U MUHMMU3MPOBAaTL BPeMs NpoOCTos;

B) AMHaMWYecKoe pacrnpegeneHve pecypcos — HeobxoaMMo NpoBecTn MccnenoBaHue Toro, Kak TEXHO-
norum MW ncnonbayroTes ANsS AMHaMWYECKOro pacnpefeneHnss pecypcoB, Takmx Kak ByKcupbl M negokonsl, ©
Uenbo onTUMMU3aunm onepaumin;,

r) ONTMMU3aLWA FPY30BbIX MOTOKOB — BaXHO M3Y4YUTb YCMELLUHbIe NpUMepbl UCNONbL30BaHNA peLleHUi
Ha Ba3e TexHonorun U, koTopble NO3BONWAK yNy4dlLUTL YNpaBneHWe rpy3onoToKamun, coKkpaTuTe Bpemsa obo-
poTa U NOBLICUTb 3PPEKTUBHOCTL LIEMOYKN NOCTABOK.

6.11.4 OnpeneneHve BO3MOXHOCTEN ANA BHeapeHusa cuctem M Ha BogHOM TpaHcnopTe. BaxHo Bbi-
SIBUTb NOTEHUManNbHbIE BO3MOXKHOCTY BHegpeHus cuctem N Ha BogHoM TpaHcnopTe:

a) oueHka boneBbix TOUYEK — BbIIBNEHWEe BoneBLIX TOYEK U NpobneM B paMKax TekyLlen AeATeNbHOCTH,
KOTOpble MOMMK Bkl BEIMIpaTh OT peLleHuil, OCHOBaHHLIX Ha TexHonoruax UUA;

B) TEXHWUKO-3KOHOMUWYECKUE U (PMHAHCOBO-3KOHOMUYECKMe 0B0CHOBaHWS — MPOBeAeHWe TEXHUKO-3KO-
HOMWYECKOro U (PMHAHCOBO-3KOHOMWYECKOro 060CHOBaHUI NS onpeneneHus uenecoobpasHocTu BHeape-
HuA cucteM M Ha ocHOBe MMeLWMXCH AaHHbIX, PECYPCOB U OXKUOAEMbIX BbIrod;

B) COBMECTHbI€ MHULNATMBLI — MOOLLPEHNe COTPYOHMYECTBa MeXay 3auHTepeCcoBaHHbLIMU CTOPOHAMM
BOAHOIO TpaHcrnopTa Ansl KONMEeKTUBHOTO M3YyYeHWA BO3MOXHOCTEN W npobnem, CBA3aHHLIX C BHEAPEHUEM
cuctem U,
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7 MeTpukun achchpeKTUBHOCTN BHEAPEHUA TEXHONOINMN
WCKYCCTBEHHOIO MHTEnNseKTa Ha BOAHOM TpaHcnopTe

7.1 O6wWwme nonoxeHnA

7.1.1 [nsa oueHKM 3P DEeKTUBHOCTN Mogenen, anroputMos 1 cuctem VA Ha BogHOM TpaHcnopTe Heob-
XOQUMO UCTONb30BaTh METPUKK 3P PEeKTUBHOCTU. Bce MHOXECTBO Taknx METPUK pasfensieTca Ha ABa knacca:

a) MEeTpuKK, cneundunyHble 4N KOHKPETHOTO BapnaHTa MCnonb3oBaHus;

6) obwwre meTpukmn ansa nobeix mogenen M.

7.1.2 MeTpukn, cneynduyHble 4N KOHKPETHOrO BapyMaHTa MCNosfb30BaHWUs, SOMKHbI OblTb onvMcaHbl B
OOKYMEHTaX, OTHOCSALLMXCS K 3TOMYy BapyMaHTy MCnonb3oBaHusa texHonoruii A Ha BogHOM TpaHcnopTe.

7.2 O6bwme meTpuku ana mogenen M

7.2.1 AgantuBHocTb cuctembl M. CnocobHocTb cuctemsl MW nepectpamBaTbea U ahEKTUBHO pa-
foTaTb B M3MEHSAOLLMXCH UM HOBbIX CUMTyauusix, obecneynsBas ONTUManbHY (OYHKLMOHANBHOCTb WU MPONU3-
BOAMTENBHOCTb MPW PasfnMyHbIX YCAoBUAX 1M TpeboBaHWaX. ITOT NoKasaTtenb OLeHUBAEeT, HACKOMNbKO XOPOLIO
cuctema M MoXeT pearnpoBaTtb Ha HOBbIE AaHHbIE, BO3HMKAKLWMWE CUEHAPMKU U MEHSALWMeca noTpebHoCTu
nons3oBartenei 6e3 cylecTBEHHON NOTEPW NPOWU3BOAUTENBHOCTU UMK 3(PPEKTUBHOCTM.

7.2.2 Bpewmsa peakuuu cuctembl MW Ha nonyYyeHne BXOAHbIX AaHHbLIX. 3TO Bpems, Heobxoaumoe cucte-
mve U ons obpaboTkm u hopMUpoBaHusi 3HaYMMOT0 BbIBOAA MM OTBETA NOCce NOoMyYeHUsi BXOOHbIX AaHHbIX.
OHO oTpaxaeT CKOPOCTb MpUHATUA cucTemoir WA pelueHWid Mnu NporHo30B Ha OCHOBE NpeaocTaBMeHHbIX
OAaHHBIX, YTO KpaHe BaXHO AN NPUIOXKEHWIA pearnsHOro BpeMeHW Ha BOOHOM TpaHcnopTe Ans obecnevyeHus
CBOEBPEMEHHOI0 M 3thheKTUBHOIO MPUHATUA PELUEHWNA.

7.2.3 BblancnutenbHasa addekTnBHOCTb. CnocobHocTe cuctemMbl VA BbINONHATEL 3a4a4mM 1 NPOLECCHl ©
WMCMNONb30BaHNEM MUHUMaTbHbBIX BbIYUCNNTENBHBIX PECYPCOB, TAKMX KaK BbIYMCANTENbHAA MOLWHOCTL, NaMATh
1 3HepronoTpebneHne. Ta MeTpyKa yKasbliBaeT Ha cnocobHOCTb cuctembl VI BoigaBaTh TOUHbIE pe3ynbTaThl
W MPOrHO3bl NPY ONTUMK3aLUN UCMOMNb30BaHUSA PECYPCOB, YTO KpallHe BaXkHO ans obecneveHus npakTU4ecKom
peann3yemMmocTh U 3KOHOMWYECKON 3(PPEKTUBHOCTU BHeApeHUsa cuctem M.

7.2.4 Wnpekc OxunHn. MeTpuka kadectea mogenu M, koTopas 4acTo Mcnons3yeTca Npu OUEeHKe npeg-
ckasaTenbHbIX MOAenewn B 3agadax buHapHow knaccuduKaumm B yCNOBUSX CUNbHOW HecBanaHCMpPOBaHHOCTH
KnaccoBs LeneBol NepeMeHHON.

7.2.5 KopeHb OT cpegHekBagpaTU4HON oWwKbKK. Mepa cpegHel BEeNWYUHbI pasnuyuuili Mexay NporHo-
3MpyeMbiMM U haKkTMYECKMMU 3HavYeHuaAMM B Habope AaHHbIX. Mepa MOXeT MCnonb30BaThCs Kak MeTpuKa
3P HEKTUBHOCTIN 4N OLEHKU TOYHOCTM MPOrHO30B UIK pekoMeHdaunin mogenu MM, ocobeHHo npu pabote ¢
YUCMNOBBLIMW UMW HEMPEPLIBHLIMUW pPEe3ynsTaTtamu.

7.2.6 KoahpuumeHT goctynHocTu. MeTpuka, ucnons3yemas Ans KONM4ecTBEHHOW OLEHKW O0NW Bpe-
MEHU, B Te4eHUe KOTOpPOoro cuctema unu KomnoHeHT MW HaxogsTcs B pabodem COCTOSIHMM M AOCTYMHbLI ANA
MCMoMNb30BaHNs, 0T 0DLEero BpeMeHu akcnyaTauum cCucTeMel.

7.2.7 KoappuUMeHT NCTUHHO NOMOXUTENbHLIX pesynbratoB. MeTpuKka npoM3BoaMTEeNbHOCTU, KOTOpas
oLeHuBaeT ToYHOCTL Mofdenn MW nyTem MaMmepeHus OOMU UCTUHHO MOMOXUTENBHLIX Criyvyaes, NpaBuibHO
MOEHTUPUUNPOBaHHLIX Mogenbio V.

7.2.8 KoathdpmumeHT noxHbix cpabatbieaHui (owmbku nepsoro poga). MeTpuka, ucnonb3yemas ans
oueHkn acpdekTuBHOCTM Mogenu VW nyTem uamepeHusa fonu oTpyuuartensHbix 0bpa3yos oT obLlero konuye-
CTBa OTpULaTENbHbLIX 06pa3LoB, HEBEPHO KNAacCcUULMPOBAHHBIX MOAENbBIO KaK MONOXMUTENbHbIE. B KOHTeKCcTe
BOOHOIO TpaHcnopTta 3Ta MeTpuka NO3BOMAET OLEHUTE CKITOHHOCTE cuctembl MW kK reHepaLmm NoxHbIX TpeBor
Unu npegynpexaeHvui, 4To MoXeT NOBMNUATE Ha adhdpeKkTUBHOCTL paboThl U pacnpefeneHe pecypcos.

7.2.9 JNoructmyeckas OyHKUMA NoTeEpPb. ITa METPUKA KOMMYECTBEHHO OLEHUMBAET pacxoXJeHue Mexay
npeackas’aHHbIMW BEPOATHOCTSAMW U peanbHbiMK pe3ynstatamu B 3agadax knaccudukaumn. OHa usmepseT
athdexTnBHocTb Mogenu M, nokaseiBas pacxoxgeHuwe Mmexay npeackasaHHbiMU BEPOATHOCTAMM UM UCTUH-
HbIMW METKaMK KIacCoB, BbISIBMAS TOYHbIE OLEHKM BEPOATHOCTEN Y MUHMMU3UPYS OWKMBKK Knaccudmkaumu.

7.2.10 MacwTtabupyemocTs cuctemsl MA. CnocobHocTe mogenu unu cuctemsl MW addpekTnBHO cnpae-
ngaTbcs ¢ Bo3pacTakLlen paboveil Harpyskon unu pasmepom Habopa gaHHbix. MeTpuka oueHVMBaeT Npon3Bo-
anTtenbHocTb cuctembl M no mepe pocta obbema gaHHbIX UM CNOXHOCTY 3ada4, obecnevmnBas coxpaHeHue
BbicTpogencTeua 1 apdekTMBHOCTU cucTteMbl M Be3 cyLlecTBEHHOrO CHUXKEHWSA MPOM3BOAUTENBHOCTN.

7.2.11 Metpuka F1. MeTpuka, 0bbI4HO ncnonb3yemas ana u3aMepeHs banaHca mexay nonoxuwTenbHON
MPOrHOCTUYECKOW LLIEHHOCTBIO U YyBCTBUTENbHOCTEIO Modenn UMW B 3agavax BuHapHoil knaccudpunkaumm. OHa
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YYUTBIBAET KaK 4acTOTY UCTUHHO NONOXUTENbHbIX, TAK M HACTOTY NOXHO NOMOXUTENbHbIX pe3ynsTaTos, aBas
efWHOe 3Ha4YeHue, KOTopoe MoKa3sbiBaeT ODLLYH TOYHOCTb Mogenu knaccudukaumn. Metpuka F1 ocobeHHo
nonesHa npu HecbanaHCUPOBAHHOCTU KNACCOB, NOCKOMNbKY OHA YYUTLIBAET KaK MOXHO MOMOXUTENbHbIE, TaK U
NOXHO OTpULIATENLHbIE peaynksTaThl, obecneunBasn bonee NOMHyK oUeHKY 3pPeKTUBHOCTM MOJENU.

7.2.12 HapgexHocte mogenu V. MNMocToAHCTBO U HagexHoCTs mogenu NI B nonyyeHUn TOYHbIX U YCTOW-
YMBbIX PE3YNLTATOR B TEYEHWE ANUTENbHOM BPEMEHW U B PasnMYHbIX YCITOBKUAX. ITO Mepa cnocoBHOCTH MO-
genu M obecnevmBaTth HaoeXHbIe pesynbTaTthl, CBOAS K MUHUMYMY HernpeaBuaeHHble oWnbkM 1 Bapuaumm B
paboTe. HagexHble mogenn MM gemoHcTpupyoT cTabunbHoe noBeaeHne npu pasnmyHbiX BXOOHbBIX JaHHbIX 1
nogaepuUBakT CBOK TOMHOCTb B A0MNYCTUMbIX Npefenax.

7.2.13 OT3biBYnBOCTL cucTembl MIA. CnocobHocTe onepaTtuBHO obpabaThiBaTe BXOAHbLIE OaHHbLIE U Fe-
HepupoBaTb BbIXOOHbIE B 3afaHHble cpoku. MeTpuka namepsier CKOpocTb NpeaocTaBneHns pesynsraTtoB unm
pekoMeHaaunin, obecneymBan CBOEBPEeMEHHOE NMPUHATUE PeLleHni U AeWCTBUIA Ha OCHOBE MHopMaLuu, no-
CTynarwlLLlen B pexumMe peanbHoro unn 6nnM3komM Kk peansHOMY BPEMEHM.

7.2.14 Mnowapab nog kpueon owmbok (ROC AUC). Metpuka, ucnonbsyemasi ans oLeHkn ahheKkTms-
HOCTKM OMHapHbIX Mogdenel knaccudukauuun. OHa onpeaensieT cnocobHocTs mogenu VKM pasnuyate nono-
KUTEMbHbIE M OTpUUATENBHbIE KNAcChl NyTEM W3MEpPEHMa Nnoliaau nod KpueBoW owubok. bonee BbICOKMA
nokasatens ROC AUC cBuaeTenbCTBYET O Nyylleld OUCKPUMWHaLMA MOAENW, oTpaxas ee cnocobHocTs ba-
naHcupoBaTtb Mexay WCTUHHO MOMNOMUTENbHLIMW W NOXHO MOMOXKUTENbHLIMK pPe3ynbTatamMu nNpu pasnuyHbIX
NOPOroBbIX 3HAa4YEHUAX Krnaccudurkaumn.

7.2.15 Mnowaab Noa KPUMBON «NPOrHOCTUYECKas LLeHHOCTb — YyBcTBUTeNbHOCTE» (PR AUC). MeTpuka
3thpekTMBHOCTU ANs BUHAPHLIX Modenen kKnaccudgukalumnm, OpMeHTUPOBAHHAs Ha KOMMPOMUCC MeXay npo-
rHOCTUYECKOW LieHHoCcThio Mogenu W n ee uyBcTBUTENBHOCTLIO. MeTpuka oueHMBaeT cnocoBbHOCTL MoAenu
MW npaBunsHo knaccuduuMpoBaTh NONOXUTENBHLIE CMYyYan NPY MUHUMU3AL MK NOXHbLIX cpabaTbiBaHWUA.

7.2.16 lNonHoTa gaHHbiX. CTeneHb, B KOTOPOA HAabop AaHHbIX COOEPXUT BCE OXMAAeMble 3HaYeHUs U
aTpmbyThl 6e3 cywecTBeHHbIX Npobenos unu nponyckos. OHa U3MEPSETCs Kak OTHOLLEHWE MMEIOLWNXCS AaH-
HbIX K OXXMOaeMbIM, YTO JaeT npeacTtaeneHue ob obulem oxpaTe Habopa JaHHbIX U NOTEeHUMAaNbHOM BAWAHUN
Ha TOYHOCTbL W HAOeXHOCTb peaynsratoB mogenu KA.

7.2.17 TonoxuTenbHas NPOrHOCTUYECcKas LeHHoCTb (precision). MeTpuka, ucnonb3yemas Ansi OLEHKN
TOYHOCTWM MOZenu knaccudpukaumm, ocobeHHo B KOHTeKkcTe BuHapHon knaccudukauyun. OHa namepsieT 4ono
npaBunbHO NpeAckasaHHbIX NOMOXUTENbHLIX Cry4YaeB M3 BCEX Cryvyaes, npefckasaHHbIX MOZerblo Kak no-
noxuTenbHble. Opyrumu cnoBaMu, oHa NO3BOMSAET OLEHWTb CNOCOBHOCTE Modeny n3beratb MOXHO MOMOXK-
TenbHbIX MPOTrHO30B U AaeT npeacTaeneHue o0 ee cneunUYHOCTU U HAOEXHOCTU NPU BbISIBMEHUU UCTUHHBIX
NONOXUTENbHbLIX Pe3yrbLTaToB.

7.2.18 CkopocTb 06paboTKu gaHHbIX B peansHoM BpemMeHU. CKOpOCTb, € KOoTopor cuctema M moxeTt
aHanM3vpoBaThk U pearupoBaTh Ha MNOCTyNawlne OaHHbIE NO MEpe MX NoCcTynneHwus, 6e3 3ameTHbIX 3a4ep-
¥ek. 3Ta MeTpuka oueHuBaeT adhhekTUBHOCTL cucTemMbl MM B 0BpaboTke 1 CBOEBPEMEHHOM MPUHATUN pe-
LUEHWNA HA OCHOBE MOTOKa AaHHbIX, YTO KpaHe BaXHO AN NPUNoXeHWIA, TpebyoLwmMX HeMeaneHHbIX 4eicTBUiA
Unn peakuui.

7.2.19 CooteetctBue cuctembl M tpeboraHuam. CteneHb cobniogeHus cuctemord WM 3agaHHbIX
CcTaHOapToB, NPaBMM U PEKOMEHAALNI, YCTAHOBMEHHLIX ANS ee (PyHKLUMOHUPOBAHUA 1 paboTel. 3Ta METPUKA
oueHuBaeT cnocobHocTb cuctembl MW yooBneTBOpAThL 3agaHHbIM KpuTepusim, obecnedymBasi COOTBETCTBUE
ee (PyHKUMOoHanbHOCTK, ©e30MacHOCTH, TOYHOCTU M 3TUYECKUX acrneKkTOB 3apaHee YCTaHOBMeHHbIM Lensm U
OrpaHUYeHUsM.

7.2.20 Cneunduudocts mogenu M. CnocobHocTe cuctemsl MM npaBunbHO MOEHTUMULMPOBATL 3K-
3eMMnspkl, He NMpUHAANeXallue K onpefeneHHomy knaccy unu kateropun. OHa n3mepsaeT OO0 peanbHbIX
oTpuUaTtenbHbIX CNy4Yaes, KOTOpble MOAeNb NpaBUNbLHO MAEHTUMUUMPYET Kak oTpuuatenbHble, cpegn Bcex
peanbHbIX OTPULATENBHbIX CryYyaeB. 3Ta METPUKA BaXHa ANsA OLUeHKU TouHocTKu cuctemsl WA B npepoTtepa-
LLEHUM NO¥HbIX cpabaTbiBaHWIA 1 NPaBUNbHON WAEHTUMUKALMA HEPETeBaHTHbLIX 3K3eMNIIAPOoB.

7.2.21 CpegHsia abcontoTHas owwunbka. MeTpuka, ucnonb3ayemas ans MamepeHus cpegHein abcomoT-
HOW pasHWLUbl MeXay NMPOrHO3NpyeMbiMU U hakTU4HeckuMu 3HadyeHnsiMU. OHa NOo3BOMSeT OLEHUTb TOYHOCTh
mMogenu MW 1 To, HacKONbKO XOpOLUO OHAa OTpaxaeT BenuyuHy owmnbok 6e3 yueta ux HanpaeneHus. MeTpuka
paccunTbiBaeTCs NyTeEM CYMMUPOBAHUSA abCOMTHLIX PA3HOCTEN MEXAY NPOTrHO3MPYEMbIMU U haKTUYECKUMUN
3HaYeHWsIMW 1 NOCNenyLero AeneHnsa Ha obliee KoNMYeCcTBO TOYEK AaHHbIX, YTO AenaeT ee HaOeXHbIM Mo-
kazaTenem obiluen apekTMBHOCTU Mogenu A,

7.2.22 ToyHocTb mogenu WM (accuracy). MeTpuka, namepstowias LOMKO NMpaBWiibHbIX NpeackasaHui,
cAenaHHbix Mogenbto M, cpean Bcex npenckasanvii. OHa paccynTbiBaeTcs NyTeM AefNeHus Yicna npasBuiib-
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HbIX NpeAckaszaHnii Ha oblyee 4YMcno npegckasaHnin. TOYHOCTbL AaeT 06y oueHky 3chheKTUBHOCTA MOAENM
MW, ogHako oHa MOXeT okasaTbCH HEenpurogHon ansi HecbanaHCUpoBaHHbIX HAOOPOB AAHHbLIX, B KOTOPbIX
npeobnagatoT onpefeneHHbIe KNacchl, MOCKONBKY MOXET NPUBECTU K HELOCTOBEPHLIM pe3ynsTaTtaM.

7.2.23 YnobcTBO YENOBEKO-MALLMHHOIO B3aumoaencteusa. CTteneHs ynobcTea U MHTYUMTUBHOCTM B3au-
MoOencTBUSA Mexay YenosekoM u cuctemon VN, MeTpuka oueHUBaeT, HACKOMbKO Nerko nonb3oBaTenu, oco-
BeHHOo Te, KTo He 0bragaeT TeEXHWYECKMMIM 3HaHUSIMW, MOTYT B3aMMo4encTBoBaTh ¢ cucteMmon M n ynpaensate
eH ONs LOCTVXKEHMS XKenaeMblx pesynsTaTtoB. 3Ta MeTpuka oueHMBaeT au3anH nHTepdeica cuctemsl MK,
BbLICTPOTY peakumu, a TaKkKe TO, HACKONbKO 3heKTUBHO NOMbL30BATENN MOTYT C HEld B3aMMOaenCcTBOBaTb.

7.2.24 YacToTa NOXHO OTpuLaTenbHbIX pe3ynsTaToR (oWuWbku BTOporo poga). [Jonsa peanbHbiX Nono-
XUTEMBHLIX CryYyaes, KoTopble Mogens M HeBepHO npeackasbiBaeT Kak oTpulartensHele, oT obulero yncna
NMOMNOXKUTENBHLIX CNy4YaeB. ITa METPUKA NoKa3biBaeT cnocobHocTe cuctemMebl MW npaBunbHO naeHTuduLmMpo-
BaTb MONOXWUTENbHbIE cnyYan. bornee HM3KWI NMokasaTenb NOXHO OTpuuaTenbHbIX oWwnboK o3HavaeT Gonee
BbICOKYH YYBCTBUTENbHOCTb M TOYHOCTb OOHaPYKEeHWsI NONOKUTENBbHBIX CryYaes.

7.2.25 YysctButensHocte Mogenu M (recall). MeTpuka, namepsiowas gON0 peanbHbIX NONOXUTENb-
HbIX CNy4aeB, KOTopble BbiNKM NpaBunbLHO NpeackasaHsl Mogensto MW kak nonoxutensHele, oT 0bLero ymicna
NonoXuTenbHbIX cnyvyaeB. OHa NO3BOMSAET OLeHUTb CNOCOBHOCTL cucTeMbl MW ynaenueaTth Bce peneBaHTHbIE
NonoXuTenbHble cnyyYan B Habope faHHbIX. bonee Bbicokoe 3Ha4YeHWe METPUKM YKasbiBaeT Ha bonee Bhico-
KYK YYBCTBUTENbHOCTb U 3 EKTUBHOCTL BbISIBIIEHWUA MOMOXUTENbHbIX Cly4aes.

7.2.26 JHeproadbdekTuBHoCTb cuctemMbl M. MNokasaTenb Toro, Hackonbko achdekTuBHo cuctema M
WMCMONb3yeT aHepreTUYecKne pecypchbl Npu BeIMONHEHUW cBOUX 3adad. [1pu aToM oueHMBaKTCA aHepronoTpe-
bneHne n adekTUBHOCTL paboThl cucTeMbl MU ¢ yueToM BBIMUMCAWUTENbLHBIX W annapaTHbiX TpeboBaHun.
Bonee aHeproadekTMBHasA cucTema NoTpebnseT MeHbLLe 3HEPrun, YTO CNOCODCTBYET CHUXEHUIO 3KCMNMNya-
TaLUMWOHHEIX PpacXodoB U YMeHbLUeHUO BO30eWCTBUA Ha OKpYXKaloLLyo cpeqy.

7.2.27 OddekTUBHOCTL MHTErpaLmm AaHHbiXx. MeTpuka onpeaenseT, HacKomnbKo adeKTUBHO B cucTe-
me MW coveTarTca pasanuyHbie HAbopbl 1 UCTOYHUKM AaHHbIX. OHa oLueHMBaeT NNaBHOCTL 00beguHeHNs pas-
JIMYHBIX TUMOB M (POPMATOB JaHHbIX B LIEMOCTHYIO CTPYKTYPY, 0BecnevmBatoLLyto COrnacoBaHHOCTb, TOYHOCTb
W OOCTYMHOCTb OaHHbIX AN aHanu3a U NpUHATUA pelleHuin. Bonee Bbicokas apeKTUBHOCTbL MHTEerpauum
OAaHHLIX CHUXAEeT BEPOATHOCTb OWMOOK M NOBbIWAET CNOCOBHOCTL cucTembl M gaBaTh TOYHbIE BbIBOALI U
MPOrHO3kLI.

7.2.28 3ddextnBHoCcTb cuctembl M. MeTpuka oueHuBaeT obLLy0 NPOW3BOAWTENEHOCTb U MCMOSMb-
3oBaHue pecypcoB cuctemoin M. OHa BknodaeT B cebsa Takme akTopbl, Kak CKOPOCTb BbIYMCMEHUN, WUC-
nonb30BaHue NamMaTh U aHepronoTpebneHve B 3aBUCMMOCTU OT BO3MOXHOCTER U 3aaady cuctemsl M. Bonee
BbiCcOKas adpdekTuBHOCTE cuctemel A ceMaeTenscTByeT 06 oNTMansHOM MCNOMbL30BaHUU PECYPCOB U 3d-
hEKTUBHOM BLINMONHEHUN 33a4, YTO CNOCOBCTBYET NOBLILIEHUO MPOU3BOAUTENLHOCTH U BLICTPOAENCTBUS.

8 MeTtogbl TecTUpOBaHUA U Banuaauuu

8.1 O6wmMe nonoxeHun

8.1.1 TectupoBaHue v Banugauma cuctem MM Ha BogHOM TpaHcnopTe ABNAOTCA (DyHOAMEHTanbHbI-
MW mpoueccamMu, HanpaBneHHbIMU Ha obecrnedYeHue HaaeXHOCTW, TOYHOCTK U Be30nmacHOCTM 3TUX CUCTEM
B MPaKTMYeCKUX cueHapusax akcnnyaTtauuu. Mo mepe Toro kak TexHonorun MW cTaHOBATCS HEOTLEMIIEMOW
YyacTel onepalMi Ha BOOHOM TPaHCMOpTe, AN CHUXEHWS PUCKOB, MOBLILWEHWS 3¢ EeKTUBHOCTU U YBEpEH-
HOCTM B PYHKLMOHANLHOCTU 3TUX CUCTeM HeoBXOoAMMO MPOBOAWTL HaAeXHble NpoLedypbl TECTUPOBAHUA U
BanuaaLumn.

8.1.2 TecTupoBaHue M BanuaaLWsa NpencTaBnaAlT coboM cucTemMaTMYecKUA NMoAxoq K NpoBepKe BO3-
MOHOCTEN M noBefeHus cuctem WM, akcnnyaTmpyembix Ha BOOHOM TpaHcnopTte. B xoge atux npoueccos
cuctembl W gomkHbl nogeeprateCs BO3OAENCTBUIO PasfMUHLIX CLeHapUeB, Kak UMUTAUWOHHBIX, Tak N pearnb-
HbIX, JOMKHA OLIEHWMBATLCA WX peakuWs, a pe3ynbTaTbl OOMKHbI MPOBEPATLCS HAa COOTBETCTBUE 3aJaHHbLIM
kputepusim. CTporoe TecTUpoBaHue 1 npoeepka cuctem VA no3BonsawT BISBUTE U YCTPaAHUTE NOTEHLUManb-
Hble Npobnemsbl U HeQOCTaTKW A0 TOr0, KaK OHW NOBMWSAT Ha 3h(HEeKTUBHOCTEL U Be3onacHOCTL AKCNnyaTaumm.

8.1.3 B koHTekcTe BogHOro TpaHcnopta cuctembl WA nrpaloT kKnoveByio ponbk B Hasuraumu, NpUHATAK
peLleHWid, NoBbILWEeHMM Be30NacHOCTM M ONTUMM3ALIMM PasfIMYHbIX SKCMTyaTaluMoHHbIX acnektos. C y4eTom
KPUTMYECKOro XxapakTepa onepauuii Ha BOAHOM TPaHCMopTe HadeXHOCTb N ToYHOCTL cucTem WA umetoT nep-
BOCTEMNEHHOE 3HadveHue. [1pouecchl TECTUPOBaHUA W Banugauuun cnyxaT MexaHW3Mamu, rapaHTUpYLWUMY,
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yTo cucTembl M paboTaloT B COOTBETCTEBMM C OXUAAHMAMW, NOOAEPKUBAs BLICOKUIA YPOBEHb TOYHOCTU, Obl-
CTPOThI peakunn U COOTBETCTBUA OTPacieBbiM CTaHgapTam.

8.1.4 OCHOBHbIMMW 3afadYamMu MPOLIECCOB TECTMPOBaHUS U BanvaauMu cucteM W Ha BooHOM TpaHc-
nopTe ABNSOTCS:

a) obecneyeHne HaOEXHOCTW — MpoBepKa cnocobHocTU cucTemMbl MW cTabunbHO BblOaBaTe TOYHbIE
pesynbTaThl M pearMpoBaTh Ha pasnuyHble CLEeHapuu;

6) noBbileHWe 3hPeKTUBHOCTU — BhisiBMeHWe obnacTten ANns yny4leHns NpovM3BoanTenbLHOCTK, one-
pPaTtMBHOCTK W abdeKTUBHOCTK cucTtembl VI, 4To no3sonaeT onTMMU3NPoBaTh NPOLECChl BOAHBIX NepeBo3okK;

B) CHWXEHWE PUCKOB — BbISIBNEHWE U YCTPaHEHWe NoTeHUManbHbIX PUCKOB, aHOManuid U oWWBoK B pa-
6ote cuctem MM, MUHUMK3ALIMSA BepOSTHOCTU cBOEB, aBapuii U HeNpeaBMASHHbLIX NOCNeaCTBUIA;

r) nogTeepxaeHue Mep 6@30NacHOCTH — OLEeHKa CooTBeTcTBMA cucTeM MW Hopmam u cTangapTtam 6es-
OMacHOCTW, TapaHTMpYoLWas, YTo AeMCTBMA CUCTEMBI He CTaBaT nog yrpoay Ge3onacHocTsL CyAoB, nepcoHana
1 OKpy»KawLLen cpeabl;

4) noaTBepxaeHue cooTBeTCTBUS — obecnedeHune Toro, 4To cuctema M cooTBeTcTBYET OTpacnesbiM
HOpMam, pekoMeHaaUnMaAM U 3TUYECKMM HOPMaM, OTHOCALMMCS K BOOHOMY TPAHCMOPTY.

8.1.5 MpuoepxMBasch YCTAHOBMNEHHbIX MPOLECCOB TECTUPOBAHUS W Banuaauuu, 3aHTepecoBaHHbIe
CTOPOHbI MOTYT YBEPEHHO MHTErpuMpoBaTh TexHonorun M B onepauuu Ha BogHOM TpaHcnopTe, Aobusasch
cooTBeTcTBMA TpeboeaHusaM 1 cobrniogan ctaHgapThl 6e3onacHocTy.

8.2 Pa3paboTKa TecToB U NpoBefeHne UCNbITaHUNA

8.2.1 MoaynkHoe TecTUpoBaHue

8.2.1.1 MogynsHoe TeCTMpOBaHWe — Ba)KHEWLWIW 3Tan npouecca TeCTUPOBaHWUA U Banngauuy, Ha Ko-
TOPOM OCHOBHOE BHWUMaHWe yaensaeTcs oTAeNbHbIM KOMMNOHeHTaM, anroputMam U MogdensmM, CoCTaBnAsaoLWnm
B COBOKYMHOCTW cucTemy BB Ha BogHOM TpaHcnopTe.

8.2.1.2 TNpouecc MmogynbHOro TECTMPOBaHWA OOMMKEH OTBEYaTh cneayrowuM TpeboBaHnam:

a) M3onMpoBaHHOCTL TpeboBaHui. Kaxabii anroputm unv mogenbs B cucteme MM gomkHbl npoxoguTb
M30MMpoOBaHHOE TECTUPOBaHWeE, YTobbl ybeauTsea, YTo UX PYHKLMOHANbLHOCTL paboTaeT HeE3aBUCUMO U B CO-
OTBETCTBUM C HA3HAYEHUEM;

6) BanuoauMs BXOOHbLIX AaHHbIX. [lomKHa oCyLeCcTBNATLCA BanuaalWs BXOOHbIX AaHHBIX, MOCTynatw-
WMX B Kaxabii anroputm unu mogens VMM, ¢ uenstio noaTeepaeHnst MX COBMECTUMOCTM, TOMHOCTW M COOT-
BETCTBWA KOHKPETHOW 3agadqe, KOTOPYI OHWU BbIMOMHSAIOT,

B) rpaHvyHble npumepsl. [JOMKHO NPOBOAUTLCA TECTUPOBaHMEe anroputMoB W mogenei MW Ha pasnuny-
HbIX FpaHUYHbIX NpUMepax Ans OLeHKU UX NoBedeHUs B 3KCTPEMarnbHbIX UMW HEOXKUAAHHbLIX YCNOBUSAX;

r) BepudrKaLmsa BbIXOAHBLIX AaHHbLIX. HeobxoanMo NpoBOAWTE MPOBEPKY TOYHOCTM M COrMAacOBaHHOCTH
BbIXOOHLIX OaHHbIX, reHepupyeMblX KaxabiM anroputMoM unu mogensto MW, ¢ 3apaHee ycTaHOBNEHHLIMU
OXXUOAHWUAMW UIA 3TAanoHaMu;

L) obpaboTtka owmbok. Takke HeobxooMMOo NPOBEepUTL MexaHn3Mbl 0bpaboTkM oWKNBOK Kaxgoro anro-
putMa unv mogenn MW, ytobel ybeouTtses, 4To cuctema M agekBaTtHO pearmpyeT Ha OWnbKM Nin MCKIHYN-
TenbHble CUTYauuu,

e) ucrnonb3oBaHue pecypcoB. [lomkHa Npon3BoaUTLCS OLIEeHKa UCMONb30BaHUSA PECYPCOB, TAKMX Kak na-
MSATb Y BBIYUCITUTENBHASA MOLLHOCTL, KaXabIM anroputMom unu mogensto MM ana obecnedeHna onTMMansHoOR
NPOU3BOAWTENBHOCTK B paMKax orpaHu4eHnin annapaTHoro obecnedyeHns U cpeabl;

K) AOKYMEHTALWsl N OTYETHOCTb. Heobxoaumo ocylecTBnsiTh LOKYMEHTMPOBAHWE W COCTABNEHWE OT-
YETOB O pe3ynbTaTax MOOYMbHbIX TECTOB, BKIHOYaA TECTOBLIE Cyyau, Npoueaypbl, pesynstaTel U Nobble oT-
KMOHEHMA OT OXXMOAeMOro NoBeaeHus;

1) perpeccuoHHoe TecTupoBaHue. [ocne Mogugukauum Unm oBHOBNEHWSA OTAENMbHbIX anNroOpUTMOB UMK
moaenen VI cnenyet npoBecTU perpeccuoHHoe TECTUPOBaHUe, YTOObl yOeauMThLesa B OTCYTCTBMM HETATUBHOIO
BMUAHWA Ha CyLlecTByLWMe (DYHKUNOHAaNbHbIE BO3SMOXHOCTH,

K) MpocnexnmBaeMocTb. BaxHO nogaepkuBaTh YETKYI0 TPacCUPOBKY MEXOY TECTOBbIMU CRyyYasMu W
KOHKPETHBIM anropuTMom Mnu Mogensto MW, Kk KoTopbIM OHW OTHOCATCS, 4TO obnervyaeT BbIABNEHWE U yCTpa-
HeHue npobnem;

n) MogynbHasa He3aBUCUMOCTL. BaxHo obecneuynTe HE3ABUCUMOCTE MOOYMbHOIO TECTUPOBAHUS OT Mo-
cnegyroLwmx atanoB TECTUPOBAHUS, TaKUX Kak UMHTErpauuoHHOe TecTUpOBaHWe M TECTMPOBaHWE Ha YpOBHE
Bcen cuctemol MA;

M) MOKpbITUe TecToB. PaspabaTbiBasi TECTOBbIE MpUMEpPbl, HEOBXOAUMO CTPEMUTLCH K BCECTOPOHHEMY
OXBaTy TeCTaMy LMPOKOro CNeKTpa cueHapueB U BXOLHbLIX AaHHbIX ONA Ka)X4oro anroputma wnv mogenu UA.
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8.2.1.3 3Tan MogynbHOro TecTUpoBaHUA Heobxoaum Ans obecnevyeHna HaLEXHOCTK, NPON3BOANTENb-
HOCTW 1 B3aMMOLEWCTBUS OTAeNbHbIX KoMNnoHeHToB M B pamkax Bcen cuctembl M Ha BogHOM TpaHcnopTe.
Cobniopasa 3t TpeboBaHWA, 3aMHTepecOBaHHble CTOPOHLI BOAHOMO TpaHcnopTa MoryT obecneunTs Becne-
peboiiHyo paboTy anropuTMOB WU MOAENen U BHECTM MONOXKWUTENBHLIA BKNag B 006wy 3dekTUBHOCTL CU-
ctem UN.

8.2.2 WHTerpayuMoHHOEe TecTUpOBaHUue

8.2.2.1 VHTerpauMoHHOe TeCTMpOBaHUE ABNAETCHA Credylowum 3TanoM B Npouecce TeCTUpOBaHMA M
Banugauwm cuctem MM Ha BogHOM TpaHcnopTe. 3TOT 3Tan HanpaeneH Ha OLEeHKY B3auMOAENCTBUSA U COBME-
CTUMOCTU Pa3nuYHbIX anropuTMOB, MOAENeln 1 KoMNoHeHTOB cuctem V.

8.2.2.2 NHTerpaunoHHOe TeCTUPOBaHWE OOIDKHO OTBEYATh Crefyrolum TpeboBaHUsM:

a) B3aMMOJenCTBUE anroputmMoB 1 Mogenei. HeobxooumMo yooCTOBEPUTLCH B TOM, UTO UHTErPUpPOBaH-
Hble anropuTMbl U mogenu MW adpdekTuBHO BIauMoaencTBYOT ApYr C APYroM, NPUBOASA K XKenaeMblM pesyrib-
Tatam 1 n3beras KOHINUKTOB;

6) npoBepka NOTOKOB AaHHbIX. BaxkHo obecneunTb NpoBepky BecnpenAaTCTBEHHOO NPOXOKAEHUS AaH-
HbIX MeXOy B3aMMOCBSA3aHHLIMWM anroputmamu u mogenamu VA 6e3 notepb, UCKaXKEHWIA U HEBEPHOW UHTEp-
npetauuu;

B) COrMMacoBaHHOCTb BXOAHbLIX U BLIXOAHLIX AaHHbIX. Heobxooumo ybeauTbca B TOM, YTO BXOOHbIE OaH-
Hble, nocTynatowme B oguH anroputm WM, obpabaTtbiBaloTca KOPPEKTHO WM FTEHEPUPYIOT COMMAacoBaHHbIe Bbi-
Xo4Hble AaHHbIe, NocTynalLwme B nocnegywwme anroputmer N,

r) yHKUMOHaNbHas B3anMo3aBUCUMOCTb. HeobXxo4nMo OCyLLeCcTBUTL NPOBEPKY (DYHKLMOHANBEHON B3a-
MMO33aBUCUMOCTM MHTEITPUPOBAHHLIX anropuTMoR 1 Mogenen MW gna nogTeepxaeHus Toro, YTo MX COBMECT-
HOe noBedeHWe COOTBETCTBYET HaszHayYeHuo cuctemsl U,

O) pacnpegeneHue pecypcoB. Heobxooumo OLEeHWTL pacnpefeneHue CUCTEMHbBIX PECYPCOB, TaKMX Kak
namMsTb M BblYUCNUTENbHAA MOLLHOCTb, MeXAy WHTerpuposBaHHbiMK anroputmamun MW, He gonyckas yskux
MecT;

e) napannenuam. HeoBxoauMo OLEHWUTb TO, KaK MHTErpupoBaHHele anroputmel MW cnpaensioTes ¢ na-
pannenMamMoM W napannenbHon obpaboTKoN AaHHbIX Ans obecnedYyeHUs oNTUMansHON NPOU3BOAUTENBHOCTU
B MHOro3agaqHon cpene;

%) KOMMYHWKaLWOHHbIE NPOTOKOMNbI. BaxHO NpoBepuTh KOMMYHUKALMOHHLIE NPOTOKONLI U UHTEpde-
Cbl, UCMOMb3yemble Ons obmeHa HdbopMauuen Mexay MHTErpUpPoOBaHHLIMIA KOMMOHEHTaMM;

1) pacnpocTpaHeHue ownbok. HeobxooMmo NpoBEpUTL TO, Kak OWMBKK UMM UCKIIOYEHUS, BO3HUKAID-
wne B ogHom anroputMe U, BnusioT Ha noBedeHne Apyrux MHTErpupoBaHHbIX KOMMNOHEHTOB;

K) CTPECCOBOE U Harpy3odHoe TecTupoBaHue. HeobxoouMmo oLeHuTs peakyumn cuctemsl MW Ha BeicokMe
Harpy3Kku JaHHbIX U CTPECCOBLIE CLEHAPUW OIS BbISIBNIEHUS NOTEeHUManbHbIX cnabbix MecT B MHTErpauunu;

n) OyHKUMOHaNbBHOCTL «M3 KOHLIA B KOHeL». BaxHoO NnpoBecTn TeCTUpPOBaHWE CKBO3HON (DYHKLMOHAaMb-
HoCTK cucTtembl MW, nogTeepxaatollee, 4T0 MUHTETPUPOBAaHHbIE KOMMOHEHTbLI B COBOKYMHOCTU BhIMONHAKT Mo-
CTaBlneHHble Nnepen cCUCTEMOM 3a4aqvu;

M) perpeccuoHHoe TecTMpoBaHue. HeobxooMmMo NpoBeCTU perpeccMoHHOoe TECTUPOBaHMe, KOTOpoe Mo-
3BONUT yBeauTbes B TOM, UTO MHTErpauns He HapylaeT paboTocnocobHOCTE paHee NPOBEPEHHBIX anropuT-
MoB U mogenen M;

H) OOKYMEHTaLMs U OTYeTHOCThL. Heobxogumo TuwaTtensHO OCYLLEeCTBNATh JOKYMEHTUPOBAHWE U OTYET-
HOCTb MO MPOLEeCcCy UHTErpaLUMoHHOTO TECTUPOBAHNA, BKITHOYAA TECTOBbIE Crydaun, Npouedypbl, pe3ynsrarsl 1
BbiSiIBNEHHble Npobnemet;

n) COBMECTUMOCTb Bepcuil. BaxxHo NpoBepuTb COBMECTUMOCTE PasfMYHbIX BEPCUIA MHTErPUPOBAHHBLIX
anropuTMoB unu mogenen M, obecneynBarLLyto NMaBHbIA Nepexos npyu obHOBNEHUH;

p) BezonacHocTb U KoHuaeHUMansHoCcTs. Heobxogumo ybeautecs B TOM, YTO MHTETPUPOBaHHLIE an-
roputmel U mogenu M nogoepxueatoT ctaHgapTel 6€30nacHoOCTM U KOH(PUOEHUNANBHOCTU, YCTAHOBIEHHbIE
ans cuerembl A,

c) macwTtabupyemocTtb. HeobxogvMmo npoBecTy OUEeHKY MacliTabupyemMoCTW WHTErpupoBaHHOWM CU-
cTembl WA, nosBonsoLLyo OLEHNTb ee CNOCOOHOCTb BblAEPXKMBaTh MOBLILLEHHbIE HArpy3ku UM paclivpsTh
dYHKLUMOHANBHOCTb.

8.2.2.3 WNHTerpaumoHHOe TecTUpOBaHWE rapaHTupyeT, 4yTo cuctema MW pabotaeT cnaxeHHo, a B3au-
MOCBSI3aHHbIE KOMMOHEHTbI AONOMHAKT OyHKUWMOHaNsLHOCTL Apyr apyra. CobniogeHue 3tux Tpebosanuin no-
BblWaeT apHEKTUBHOCTb U HALEXHOCTb MHTETPUPOBAHHOW cucTeMsbl M Ang BOOHOIMO TpaHcnopTa.

26

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 30/42
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71598-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69083
https://gostexpert.ru/gost/gost-71598-2024?utm_source=pdf&utm_medium=69083&utm_term=page

FOCT P 71598—2024

8.2.3 TecTpoBaHWe CUCTEMbI B LLENIOM

8.2.3.1 TectuposaHue cuctembl MM B Lenom aBnseTcs MTOrOBbIM Warom Ansa obecneyeHns ee Haoex-
HocTu 1 BecnepeboiHoW paboTel NpKU 3KCNNyaTauuMu Ha BOAHOM TpaHcnopTe. Ha 3ToM aTane KOMMNMNEKCHOro
TecTUpPOBaHWs NpoBepseTCs NoBedeHWe UHTerpMpoBaHHOW cucTemMbl VA B peanbHbIX YCrOBUSX.

8.2.3.2 MNpwu TecTupoBaHuu cuctemsl MW B LLenom OomKHbI BEINONHATLCS criegyoume TpeboBaHus:

a) TecTMpoOBaHWe Ha OCHOBe cueHapueB. Heobxoaumo obecnevnTb Co3aaHue U BbINOMHEeHWEe cueHapu-
€B, UMUTUPYIOLLMX peanbHbie CUTyauun, Ans OUeHKn peakumn cuctemsl A 1 NpuHATUA pelleHnin B pasnuy-
HbIX YCMOBUSIX;

B) KoMMnekcHoe TecTupoBaHue. HeobxoouMMo OCyLLeCcTBUTE OUEHKY ODLLEeR NpoM3BOOUTENBHOCTU CU-
cTembl A, BKNOYas TOMHOCTL, CKOPOCTE U 3 (DEKTUBHOCTL, MPW BLIMNOMHEHWW Pa3NMYHbIX 33424 U CLIeHapUeR;

B) M3ameHuMBOCTb cpeabl. Heobxoovmo npoeepuTs cnocobHocTu cuctembl MW aganTtupoBatses K name-
HALWMMCA YCITOBUAM OKpYXatloLen cpefbl, TakMM Kak noroa, Te4eHns BoAbl 1 BUOUMOCTb;

r) cueHapuu YpesBblYaHbIX cCUTyaunin. BaxHo oueHnTb peakuuio cuctembl M Ha YpesBblvaiHble CUTY-
aymmn 1 ybeanTbcsa B ee cnocoBbHOCTH BbICTPO N 3hHEKTUBHO pearMpoBaTth Ha HUX;

4) pacnpepeneHue pecypcoB. Heobxogumo npoeepuTh, Uto cuctema VA ontumansHo pacnpegensiet
pecypchbl, Takue Kak BblYUCIUTENbHAsA MOLLHOCTbL, NaMATh M XpaHUIULLE AaHHbIX, MeX4y pasnuyHbIMU Moay-
namu;

e) uHTepdenc 1 KOMMyHUKaUMKU. Takke BaXXHO NpOBEpPUTbL B3anmogencTene cuctemsl MW ¢ BHELWHWMM
cucTemMaMu, gaTtynmkaMmn 1 nogbMu-onepatopamu, obecnedns becnepeboiHbiin 0OMeH JaHHbIMU;

) aBTOHOMHOE MpuHATMEe peweHunin. Heobxogumo ocyLlecTBUMTL OUEHKY cnocobHocTm cuctembl WA
NPUHUMAaTE aBTOHOMHBIE PELUeHUs, criefys 3aaHHbIM MHCTPYKLUUSAM 1 NpoToKkonam 6e3onacHoCTy;

1) MEeTPUKWU NPOW3BOAUTENBLHOCTU. BaXHO NpoBecTn namepeHue 1 aHanus KIN4eBbiX NoKkasaTenei npo-
M3BOAWTENLHOCTU, TAKUX Kak TOYHOCTb, BpEMS OTKMMKA W MCMONb30BaHWe PECYPCOB, B KOHTEKCTEe BCEW cucTe-
Mbl A;

K) oueHka BesonacHOCTW M puckoB. Heobxoaumo ocylecTBUTL OLEeHKY (yHKUMOHaNsLHOCTH Ansi obe-
crnedYeHuss 6e3onacHOCTH, CTpaTernii CHUKEHUA PUCKOB M OTKA30yCTOMYMBOCTM cucteMbl MW kak B 0BbIYHBIX,
Tak ¥ B KpUTUYECKUX CUTYaLUAX;

1) CUHXpPOHM3aUWA OaHHbIX. Heobxooumo npoBepuTh cnocobHocTe cuctemel M obecneunTs adhdhek-
TUBHYHK CUHXPOHU3ALMIO OaHHbIX MeXay pasnuyYHbLIMW KOMMOHEHTaMU CUCTEMBI,

M) Monb3oBaTenbCkuil MHTepdeic n onblT. HeobxoguMo nNpoTecTUpoBaTh MONb30BaTENbCKUA MHTEp-
cheric 1 onbIT paboTel ¢ cuctemon MM, obecneduns npocToTy B3aMMOZEWCTBUA U NpegocTaBneHne noasaM-
oneparopam HeobxoOUMOon MHOpMaLWK;

H) WHTerpauusl c CyLlecTByHLLEn UHPPACTPYKTYpo. HeobxoaMmMo NMpoBepuTb, HACKONBKO OPraHUYHO
cuctema MM uHTerpMpyeTcs B CyLLECTBYIOLLYIO UHPACTPYKTYPY BOOHOIO TpaHCNopTa;

n) obpaboTka M BoccTaHoBneHue owwnbok. Heobxoaumo oueHUTb cnocobHocTu cuctemsl MW cnpae-
NATLCA ¢ oLMBKaMK, aHOManMaAMK 1 cboaMK, a Takxke ee CnocoBHOCTY K BOCCTAHOBNEHWUIO;

p) NepekpecTHasa Banugaumsi C ydacTuem Ningen-akcnepToB. BaXHO NpoBecTn NpoBepKy pe3ynsTaTtoB 1
peleHuin cuctemsl MM nytem cpaBHEHUHA UX C OL@HKaMU MIoQen-9KCnepToB;

C) COOTBETCTBME HOPMATUBHLIM TpeboraHuaAM. Heobxogumo ybeguThes, UTO AeNCTBUA U PELUEHUS CU-
ctembl I cooTBETCTBYHOT HOPMAaTUBHLIM TPeBOBaHUAM WM cTaHOapTaMm;

T) MOOEenupoBaHue B peanbHOM BpeMeHu. Heobxoammo ocyllecTBUTb MOAENMPOBAHUE CLIEHApUER B
peanbHOM BpeMeHW Ana oueHKn paboTel cuctemsl M B AMHaMUYHOW cpene;

y) OOKyMeHTauMa 1 oT4eTHoCcTb. Heobxognmo ocyllecTBNATL AOKYMEHTMPOBaHWE npoLecca TecTupo-
BaHWA, CLleHapWeB, pe3ynbTaToB 1 NbbIX aHOManui, BbIABNEHHbIX B XO4e TeCTUpoBaHus Bcer cuctemsl MIA;

d) wHTerpaums KoHTypa obpaTHoi cea3n. HeobxooMmo npoTecTMpoBaThk KOHTYp 0OpaTHOW CBSA3W NS
HenpepbIBHOMO COBEPLUEHCTBOBaHUS, NO3BONAKOWMA BHOCUTL KOPPEKTUBBLI U YTOUHEHWS MO pesynsratam uc-
NbITAHWA.

8.2.3.3 TectupoBaHue cuctembl MW B Liernom rapaHTupyeT ee HageXHoCTb, 3EeKTUBHOCTb W NMPUIoa-
HOCTb A4S NCMOMb30BaHWs Ha BOAHOM TpaHcnopTe. CobnogeHne atux TpeboBaHuin cnocobCcTBYeT CO34aHuio
cucTtemMbl MIA, noBbiwaoLein akcnyaTauMoHHYo 3 eKkTMBHOCTL M 6@30MacHOCTb BOOHbLIX NepeB0o30K.

8.3 TecTupoBaHue NPOU3BOAUTENBHOCTHU

8.3.1 TecTupoBaHue NMPOU3BOOUTENBLHOCTM HEOOXOOMMO ANS OLEHKW BO3MOXHOCTEM U OrpaHUYeHKin
cuctemMbl M B pasnuyHbiX YCROBUSX U NPU pPasnuYHbIX Harpyskax. 3Ta hasa TeCTMpOBaHWsS HamnpaeneHa Ha
n3amepeHne aeKkTUBHOCTU, BLICTPOTEI peakLMKi U UCNONbL30BaHKWA pecypcoB cuctemol M.
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8.3.2 B xoge TeCTUPOBaHMWA NMPOM3BOANTENBHOCTU AOIMKHBI ObiTh BLINOMHEHBI CriefyLne TpeboBaHus:

a) oueHka macwtabupyemoctn. HeobxogMmMo oUeHUTL BO3MOXHOCTU NO MacluTabupyemMocTy CUCTEMbI
WM, nocTeneHHo yBenuunBas Harpysky v oTcrnexueasi Bpemsl OTKNuKa, noTpebneHne pecypcoe M NoBedeHne
CUCTEMBbI;

6) naMepeHue BpeMeHU OTKNMKa. HeobxoaMmo namepsiTe U NpoaHanuM3vpoBaTh BpeMsi OTKIMKA CUCTe-
Mbl WA ons pasnu4Hbix 3agay v cueHapves, 4Tobbl o6ecneqynTb CBoeBpeMEHHY0 1 athdekTMBHY 0bpaboTky;

B) M3MepeHWe MPOnyCKHOW cnocobHocTh. HeobxogMmMo OLEHWTL MPOMYCKHYH CMNOCOBHOCTL CUCTEMBI
N nyTem namepeHns konu4ecTea 3aga4y UM 3anpocoB, KOTOpble OHa MoxeT obpaboTaTb 3a onpegeneHHbIn
NPOMEXYTOK BPEMEHM;

r) UCnonb30BaHWe pecypcoB. BaxHo ocyllecTBUTbL MOHWUTOPUHI UCNONb30BaHus cuctemon MW Beiunc-
NUTENbHBLIX PECYPCOB, NAMATA, XPaHUNMLLA U NPOMNYCKHOW cnocoBHOCTU CETU NPU PasnUUHbLIX HArpysKax;

A) napannenuam. HeobxogmMMo npoBepuTb CNOCOGHOCTL cucTemMbl MM ynpaBnaTe HECKONMbKMMK 3aaa-
4YaMmu O4HOBPEMEHHO U obecne4vnTb 3 PEKTUBHYIO NapannensHyo o6paboTky;

€) oueHka 3agepxek. Heobxognmo namepuTb 3adepKKn, BHocumble cuctemoir A npu obpaboTke faH-
HbIX, NPUHATUN PELUEHWIA U OOMeHe OaHHbIMU;

X) pacyeT NpPoOU3BOAUTENBHOCTY B PEXUME peanbHOro BpeMeHu. BaxHo oLeHUTb NpoM3BOAUTENBHOCTL
cuctembl VI B cueHapuax peanbHOro BpeMeHu, Mony4yuTbs UHOpMaL Mo 0 ee BbICTPOOEeHCTBMI U TOYHOCTK;

M) Harpyso4Hoe TecTupoBaHue. Heobxogumo noaBeprHyTb cuctemy WM pasnuuHbiM Harpyskam,
OT TUMWYHbIX 4O MWKOBbLIX, 4TOOLI NMpoOaHanM3npoBaTb ee NoBegeHe U NPOU3BOAWMTENbHOCTE B YCMNOBUAX
cTpecca;

K) obpaboTtka bonblwnx 06beMOB faHHbLIX. HeobxoaumMo npotecTupoBaTh 3¢pPeKTMBHOCTL yNpaBneHus
1 0bpaboTtku Bonblwnx o6LeMoOB AaHHbIX B cucTteme WA, obecnednB MUHMManNsHoOE BRMSIHWE Ha NPOU3BO4 M-
TENbHOCTh;

n) pacnpegeneHHass obpabotka. Heobxognmo oueHWTb NPOM3BOAMTENBHOCTL cuctembl WM npu pac-
npeaeneHy Ha HeCKOMbKO Y3I10B UITM KOMMOHEHTOB;

M) ahbPeKTUBHOCTL Nepefayn AaHHbIX. Heobxoanmo ocylLuecTBUTE U3MEPEHWE CKOPOCTH U athhekTuB-
HOCTM Nepefayvv AaHHbIX MeXAy pasnuyYHbIMU MOAYNAMU WU BHELIHMMWU CUCTEMaMU;

H) aganTuBHoe noeeneHuwe. Heobxogvmo npoBepuTh cnocobHocTh cuctemel MA agantupoBath cBOW
NPOW3BOAUTENBHOCTE B 3aBUCMMOCTU OT Bapuauuin paboyei Harpysku 1 M3MEHEHUI OKpyatoLlen cpeqbl;

n) onTUMWU3aLKMA pacnpefeneHnss pecypcoB. BaxHo oUeHUTbL ONTUMM3aUnio pacnpeneneHns pecypcos
MEXOY pasnuyHbIMK 3a0a4amMy U MOAYNAMKM NS NOBbIWeHKs oBLLel NPOM3BOAUTENBHOCTH;

p) cormacoBaHHOCTb OTKNMKOB. HeoBxoaMMo NpoBepUTL COrMacoBaHHOCTb BPEMEHM OTKNMKA W NoKasa-
Tenen Npou3BOAUTENBHOCTU B Pa3nUYHbLIX CLEHAPUSX U NpW B3aUMOLENCTBMM C NOMb30BaTenem;

c) ahpeKkTUBHOCTL B YCMOBUAX OrpaHudeHWi. Heobxoanmo oueHWTe NPOW3BOAMTENBHOCTE CUCTEMBI
W npn paboTe B ycnoBrsIX orpaHUYEHHLIX PECYPCOR, TAKMX KaK HU3KasA NponyckHas cnocobHOCTL CETU Unu
BbIYMCIIUTENBHASA MOLLHOCTb;

T) DanaHcupoBKa Harpyski. BaxHo NpoBepuTbL peanusaunio MexaHm3amoB 6anaHCMPOBKN HarpysKku ansg
paBHOMEPHOrO pacnpefeneHns 3agad Mexay KOMnoHeHTaMmu cucteMsl MA;

y) obHapyxeHue n obpaboTka aHomanuin. Heobxoaumo oueHUTs cnocobHocTk cucTemsl VA obHapyxu-
BaTb aHOManuy B NokKasaTensax Npou3BO4UTENBHOCTU U NpeanpUHUMAaTL KOPPEKTUPYIOLWNE NeNCTBUS;

@) onpepeneHue npegenor macwrtabupyemoctu. Heobxogumo onpenenuts npefensl maclutabupye-
MOCTW cucTembl MM 1 noTeHuMansHble «y3kue mecTtay Ans obnerdenns SyayLmnx ynyyieHui;

X) MOOenupoBaHue B pexume pearnbHOro BpemeHu. Heobxogumo nNpoBepuTbL MOgenupoBaHue peanb-
HbIX CLeHapueB AMA OLEHKN NPOU3BOAMTENLHOCTU cucTeMbl MW B JUHAMUYECKUX YCIIOBUSX;

1) OTYETHOCTb W aHanu3. BaxHo ocyLLeCTBUTL JOKYMEHTUPOBAHWE U aHanW3 pe3ynsTaToB TECTMPOBA-
HWA NPOU3BOAUTENBHOCTU, BEIBNEHWE obnacTei, TpebyoLwmMx onTUMU3aLnmn U yryylleHUs.

8.3.3 TecTnpoBaHue NpoM3BOAWTENLHOCTW rapaHTupyert, Yto cuctema WA Byaet pabotats apdekTue-
HO W pe3ynbTaTMBHO Aae B CNOXHbIX yCroBusAX. BeinonHeHne aTux TpeboBaHWii rapaHTUPYET, 4TO cuctema
W cmoxeT cnpaBuTbcsl ¢ MpobneMamn 1 CNoXHOCTAMM BOLHOTO TPaHCMoOpTa C BbICOKOW NMPOW3BOAWUTENb-
HOCTbI0 W HAJEXHOCTbIO.

8.4 Banupgauma cuctembl UA

8.4.1 Bannpgauma #BnfAeTcsd BawHbIM 3TanoM, NOATBepxXAawwwum, 4yto cuctema WMWK cooteeTcTByeT
CBOEMY Ha3Ha4YeHWIo 1 TOYHO paboTaeT B peanbHbIX CLLEHapUSIX.
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8.4.2 B npouecce Banuaauuy O0MKHbI BbiTb BbINOMHEHBI CreayLlwe AeACTBUA:

a) MogenvpoBaHue peanbHoro cueHapusa. Paborta cuctembl MM v npuHATUME pelleHnin omKHbl BbiTh
OLleHEHbl B CMOAENMPOBAHHbBIX pearbHbIX YCIOBUSAX, OTPaXarLLnX CIIOXHOCTbL M HEONpeaeneHHOCTs BOOHOM
TpaHCMNOpPTHOW cpeabl;

6) oueHka TouHOCTKW. Banugauuns OomKHa BKMOYATL BCECTOPOHHIO OLIEHKY TOYHOCTU cucTeMsbl M, no-
3BOMAKLLEN NONyYaTh NPaBUIbHbIE Pe3ynbTaThl U MPOrHO3bI;

B) pasHoobpasue cueHapues. [NpoBepka cuctembl MW gomkHa npoBOAMTLCA B pPasnu4HbIX ClUeHa-
pUAX, BKITHYAKLWMWX pa3nnyHblie NOroaHbIe YCIOBUS, TUMbl CYyA0B, HABUIALMOHHbIE 3a4a4M 1 OnepaTuBHbIE
cuTyauuum;

r) cbop BanuaauWoHHbIX AaHHbIX. Heobxooumo cobpaTth penpe3eHTaTUBHLIA U pa3HoobpasHbiil Habop
OaHHbIX crneuvansHo Ang npouecca Banujauuu, YTobbl OH OXBaTbiBan pas3nu4yHbie YCNOBUA 3KCNnyaTauuu 1
npobnemsi;

L) cpaBHUTEnbHbIN aHann3. HeobxoamMmo cpaBHUTL pesynstaTbl pabotel cuctemsl M ¢ gaHHbIMK, No-
MYYEHHbLIMW B XO4E Banuaauuu, 3KkCnepTHbIMW OLEHKaMK UK YyCTaHOBEeHHBIMW 3TanoHamMu, 4Tobbl nogTeep-
OWTb TOYHOCTb U ahhekTUBHOCTL ee paboThl,

e) aHanu3 noesegeHusa cuctemsl MIA. HeobxogmMmo npoBecTy aHanu3 NoBedeHUs, peakuun 1 peLleHuii
cuctemsl M Ha npegMeT UX COOTBETCTEBUS OXMAAEMbIM pe3ynsratam v NyudllM OTpacrneBbiM NpakTUKam;

K) Banuoauus rpaHnyHbIX crydaes. JomkHa GbiTh ocylecTBneHa nposepka paboTel cuctembl WA Ha
rPaHUYHbIX CUTYaUUsX, KOT4a YCroBWs HE Tak YacTo BCTPEYaTCA UMK ABMSIOTCA 3KCTpemManbHbiMu, Ans obe-
CrevYeHnss ee HaleXXHOCTU U YCTONHYUBOCTH;

1) kpocc-eanupaums. Heobxoanmo BeINONHUTE NepeKkpecTHY BanuaaLlui ¢ UCNoNb30BaHWEM pa3nuy-
HbIX MOAMHOXECTB JaHHbIX, YTODbI yOeauTsca B ToM, UTo paboTta cuctemsl M aensetcs nocnegoBaTtensHoOM
M He 3aBUCUT OT KOHKPETHbIX HabopoB OaHHbIX;

K) TecTMpoBaHWE Ha MOnNb3oBaTenbCKUX cueHapusix. JomkHa ObiTb OcyllecTBrneHa npoeepka paboTbl
cuctembl MW B cLueHapusax B3aMMOA4ENCTBUS C Nonb3oBaTensiMu, obecnedmBatowas TO4HOCTb OTBETOB W Y40B-
NeTBOPEHHOCTb NOMb3oBaTenen;

n) JOKyMeHTaluuMs no Banuvgauuu. BaxHo OOKyMeHTUMpPORAaThL Npouecc Banugauuu, BKIo4as MeTogorno-
rmn, Habopbl JaHHBIX, pe3ynsTaThl U Nobble HECOOTBETCTBUS, BLISBMEHHbLIE B XO4€e Banuaauuu,

M) cornacoBaHHOCTb Moaernel. Heobxoammo npoBepuTe cornacoBaHHOCTL Mofenen VA B paanuuHbix
Bepcuax, 0BHOBNEHMAX UMK KOHUrypaumsix cuctemsr MA;

H) OUEHKa CHMXeHUs puckos. [JomkHa 6biTe OCyLLecTBNEHa nNpoBepka cnocobHocTn cucteMbl M Bbi-
ABMATH U CHUXKATbL NOTeHUManbHbLIe PUCKK, TakWe Kak NnpegoTBpalleHne CTONKHOBEHWIA, yrpo3bl 6e3onacHocTu
U HABUraLWOHHEIE NPobrembl;

n) aHanu3 4YyBCTBUTENBHOCTU. BaXKHO NPOBECTU OLIEHKY YYBCTBUTENLHOCTU cucTeMbl VA kK nameHeHUam
BXOAHbIX AAHHbLIX N X BNUAHUA HA NPUHATUE PELLEHWNIA 1 NPOU3BOANTENBHOCTD;

p) Banupauusa NpOrHO20B M NpeackaszaHui. [JomkHa ObiTe NpoBegeHa npoBepka TOYHOCTM NMPOrHO30B U
npeackasaHuii cucteMbl MW B cpaBHeHUU ¢ pakTUHECKUMIN peaynbsTatamMmu no pagy cueHapues;

C) skcmepTu3a rpynnel Banugaumn. B npouecc npoBepky OOMKHbI ObiTb BOBREYEHbI 3KCMepThl B 00-
nacTu BogHoro TpaHcnopTta, I u cooTeeTcTByOWMX obnacTei, YTobbl 06ecnevynTs BCECTOPOHHIOK OLLEHKY;

T) BbIBOp MeTpuk Ans Banupauvi. HeobxogmMmo ocyllecTBUTL BbIGOP COOTBETCTBYHLLMX METPUK AN
OLEHKN NPOU3BOAUTENBHOCTKU, TOYHOCTH, HAOEXHOCTU U COOTBETCTBUA cucTeMbl VA nocTaBneHHbIM Lensam;

y) y4eT obpaTHoW CBsA3K ¢ nofb3oBaTenamu. Heobxogumo nHTerpMpoBaTh OT3biBbI NONbL30BaTenen, no-
ny4yeHHble B XO[e TeCTUPOBaHWA W UCMOMb30BAHUSA B pearibHbIX YCNoBUSX, B MpoLecc Banugauun Ans no-
CTOSIHHOTO COBEpPLUEHCTBOBAHNUS;

) otuet o Banuoaumn. [lomkeH bbITe cocTaBneH NnoapobHbIi OTYET O Banuaauuu, B koTopom obobLya-
I0TCS MpoLecc, METOAONOMNMN, Pe3ynsTaThl U BEIBOAbI, MOMYYEeHHbLIE B XO4e Banuaauuu;

X) HenpepbiBHasa Banupauns. Heobxoaumo paspaboTtars nnaH NOCTOAHHON Banuaauum, YTobbl rapaH-
TUPOBaTb COXPaHEeHWe TOYHOCTM U HageXHocTH paboTkl cuctemMbl M ¢ TeYeHMEM BpEMEHH.

8.4.3 Banugauws rapaHTupyeT, 4TO pe3ynbratel paboTel cuctemsl MW OyayT HagexHbiMKU, adeKkTB-
HbIMW M COOTBETCTBYHOLWMMN TpeboBaHMaAM BOAHOMO TpaHcnopTta. CobniogeHne atux TpeboBaHWini rapaHTupy-
€T roTOBHOCTb cucteMsl MV kK pasBepThIBAHWUIO 1 3KCNNMyaTaluy B pearbHbIX YCNOBUSIX.

8.5 Banupgauusa gaHHbIX U obecneYyeHne UX KavyecTBa

8.5.1 ObecneveHne KadecTBa M HAOQEKHOCTWM BXOAHbLIX AAHHbBIX ABMAAETCH BaXKHENLUWM YCMOBWEM TOM-
HOro U agppeKTUBHOrO PyHKLMOHUpoBaHUA cuctem M Ha BogHoM TpaHcnopTe.
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8.5.2 Heobxogvmo BbINONHATE Crieaytoline npoueaypel Banvgaumn u obecnevyeHuns kadecTea AaHHbIX:

a) npoBepka HeNpOTUBOPEYMBOCTM AaHHbIX. BXogHbIE AaHHbIE OMKHBI NOOBEPraTbCsa NPOBEPKE Ha He-
NMPOTMBOPEYUBOCTL C Lienbi BhIABNEeHUs NtoBbix HECOOTBETCTBMIN, OWKMBOK MW NPONYLLEeHHLIX 3HAYEeHWA, KO-
TOpble MOTYT HEraTUBHO MOBNUATE HA paboTy cuctemsl W

6) obHapyxeHWe CTaTUCTUYECKUX BbIDpocoB. HeobxoanmMo peanv3oBatb MexXaHU3Mbl 0BHapyKeHUs 1
06paboTkn BbIBPOCOB BO BXOLAHbLIX AaHHbLIX, YTOObI OHWM HE OKasbiBann Ype3MepHOro BNUsHWA Ha obydeHue
mogenu M wnn nosegeHune cnctemsl WA;

B) nNpoBepka LenoCTHOCTW AaHHbIX. Heobxoaumo ocyLLecTBnATE NPOBEPKY LEeNOCTHOCTM NOCTYnatLwmnx
OaHHbIX ONs NpeaoTBpalleHus UX oTpaBneHus, NOAAENKU UM HECAHKUMOHWPOBAHHOIO M3MEHEHWs!, KOTopble
MOryT HapyLWUTL TOYHOCTE paboTkl cuctemsl MW,

r) oueHka goctoBepHocTH. JomkHa 6biTe NPOBEaeHa OLeHKa 4OCTOBEPHOCTW BXOOHbLIX OaHHLIX MO 3a-
JaHHbIM KpUTEpuaM, obecrnedynBarollas TOYHOe NpeacTaBneHne onepaTtuBHOrO KOHTEKCTa M CLeHapues;

A) Hopmanu3aums n ctaHgaptusaums. JormKkHbl BbiTe OCYLECTBMNEeHbl HOPManusauns 1 ctaHgapTusa-
LMA BXOOHbIX AaHHbLIX ANA obecnedyeHna Ux egMHoobpasusa U conocTaBUMOCTM B PasfMYHbIX UCTOYHMKAX
JaHHbIX;

e) oTcrnexueaHue MeTpUK KayecTea. [lomkHbl NMPOBOAUTLECA onpeneneHne U OTCNeXnBaHne MeTpUuk Ka-
4YeCTBa AaHHbIX, TAKUX Kak TOYHOCTb, MOMHOTA WU COrMacoBaHHOCTb, ANS OLEHKM NPWUrogHOCTM MCXOOHbLIX OaH-
HbIX Ansi 06yyeHus u pabotel MA;

*) oBHapyeHWe aHOManuin B NMoToKax AaHHbiX. BaxHo obecneynTs peanusaunio mexaHusmos obHa-
PYKEHUSA aHOMarnvin B pexnume peansHOro BpeMeHW ANs BblABMEHUs BHE3amnHbIX OTKMOHEHWA Wnn aHoManmin
B MOTOKaX MNOCTYNaWLWMUX OAHHBIX;

M) aHanu3 UCTOPUYECKUX OaHHbIX. HeobXoanMo ocyLecTBNSATE aHanms UCTOPMYECKUX AaHHbIX Ans Bbl-
ABMEeHUS TeHOEHUWH, 3aKOHOMEPHOCTEN W NoTeHUManbHbIX NpobneM ¢ KauyecTBOM [AaHHbIX, KOTOpble MOryT
NMoBNUATL HA NPOU3BOAUTENbHOCTL cucTembl MU,

K) yoaneHue gybnupyrowmxcst gaHHbiX. BaxkHo NpoBoganTh BbISBNEHWE W YCTpaHeHWe Ay6nupyowmxcs
3anvcein Bo BXOAHbLIX AaHHbIX AMA NpeaoTBpalleHns N3bbITOYHOCTU M NOBLILEHWA KayecTBa AaHHbIX;

) npoBepka BPeMeHHON HenpoTuBopedmBocTW. [lomkHa ObiTe OCYLLEeCTBNEHa MPOBEpKa BPeMeHHOW
COrMacoBaHHOCTW OaHHbIX BpEMEHHbIX pAAoB Onst obecnevyeHuUss TOYHOTO 0TobpaxeHusi cobbITUIA U onepaunii
BO BPEMEHU;

M) TOMHOCTbL reorpadMyeckux AaHHbIX. BaxkHo obecnevnTb TOYHOCTh reorpaduyecknx JaHHbIX, Takux
Kak MECTOMOMOXEeHWEe CYyQOB U NapamMeTpbl OKpyKalolwen cpeabl, Ans To4HoW paboTbl cuctemMbl VA,

H) obpaboTka HegocTalwLlWmx AaHHbIX. Heobxoanmo obecneunts peanusaunio ctpaternini 06paboTtkm oT-
CYTCTBYHOLLUX TOYEK OaHHbIX, 06ecneynBaLWLmMx MX TOYHYIO MHTEPNoNALMIO UNKU ynpaeneHue uMn 6es yuwepba
OISl TOYHOCTU;

n) NpoBepKa AOCTOBEPHOCTU UCTOYHMKOB AaHHbIX. Heobxoaumo npoBoauTe NPOBEPKY NOAMWHHOCTU W
JOCTOBEPHOCTM MCTOYHWKOB [aHHbIX ONA NpefoTBpalleHUs BKMIOYEHUA HeHadeXHbIX NN MOLLEHHWYEeCKUX
OaHHbIX;

p) Banugauusa nonb30BaTeNbCKOro BBoAa. [OMmKHa OCYLLeCTBASATLCA NMPOBepKa AOCTOBEPHOCTM AaH-
HbIX, BEOOUMbIX MONb30BaTeENeM, ANA NpeaoTBpaLlLeHnst NpefHaMepeHHbIX MaHUNynsaumMiA N1 BBOAA HEeTOY-
HOW MHOpPMaLUK;

C) QOKYMEeHTaLMA No Banuaauuv AaHHbIX. BaxHoO ocyllecTBNATL JOKYMEHTMPOBaHUE MpoLeccos, Me-
TOOMK, pe3yrnbTaToB NPOBEPKM OaHHbLIX W NHDLIX KOPPEKTUPYIOWMX OeACTBUA, NPELNPUHATLIX NS pelieHns
BbISIBMIEHHbLIX Npobnem;

T) ynydweHne Ka4yecTBa AaHHbIX: [JomkHO ObiTb OCYLLECTBNEHO CO34aHMe MexaHM3MOB HenpepbIBHOIO
COBEpPLUEHCTBOBAHUSA ANsA MOBbLILEHWS KavyecTBa OaHHbIX MOCPEeAcTBOM 0OpaTHOW CBA3M U KOPPEKTUPOBKU
npoueccos cbopa gaHHbIX;

y) aygouT KayecTea faHHbiX. Heobxogumo npoBoauTh perynspHbI ayaut U aHanus npouegyp obecne-
YeHUs KadecTBa JaHHbIX C Lenbio NoaTBepxaeHus ux ahdeKTUBHOCTM U COOTBETCTBUA N3MEHSIIOLLUMCS Tpe-
BoBaHuUaAM;

) ynpaeneHwe gaHHbiMK. HeobxoamMmo ocyLecTBATE BHEAPEHWe MeTOA0B YNpaBneHus JaHHbIMK 4s
noaaep:KaHus Ka4yecTsa, COrnmacoBaHHOCTM U HAAEXHOCTU BXOAHbLIX AaHHbLIX HA MPOTSKEHUM BCETO XKU3HEH-
HOro uwrkna cuctemol MKA;

X) WHTerpaumsa KoHTypa obpaTHO CBS3W. BaXHO OCYLLECTBMTbL MHTerpauuio obpaTHoi CBS3u ¢ pesynb-
Tatamu paboTel cuctemMbl M B npouecckl NPOBEPKU AaHHbIX ANA NOBbILLEHWS Ka4ecTBa JaHHbIX U achdekTuB-
HOCTU paboTbl CUCTEMBI;
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Ll) MOHUTOPUWHI Ka4veCTBa OaHHbIX. HEOGXO,EI,I/IMO OCyLLecTBNATE MOHUTOPUHI KadecTBa OaHHbIX B pe-
XKUmMe pealbHOro BpemMeHu Mnn nepnognyeckun Onda cBoeBpemMeHHOro BbiABneHMA OTKITOHEHMW 1 aHOManum,
BITUAKLLNX HA LUeNnoCTHOCTb AaHHbIX.

8.5.3 COGJ’II-O,D,EHI/‘IE ATUX TPESOBBHMI;I no3BonuT obecneynTb TOYHOCTb, HaaeXHOCTb M penpe3eHTaTuBe-
HOCTb BXOAHbIX OaHHbIX, NCNONb3yeMblX O5A 06yquM;| n pa60TbI cuctemsbl AN, c yqdeTom peanmﬂ pBBOTbI
BOAHOIO TpaHcnopTa.

8.6 TecTupoBaHue B peanbHbIX YCIIOBUAX

8.6.1 na obecne4yeHns HagexHOCTU W addekTMBHOCTU cucTem MM B peanbHbiX BapuMaHTax UCMonb-
30BaHNS Ha BOOAHOM TpaHCnopTe HeOBXOOMMO NPOBOAWTL BCECTOPOHHUE UCTBITAHWUSA B pearnbHbIX YCIOBUSAX.

8.6.2 lNpu npoBefeHWUM UCMLITAHUIA B pearnbHbIX YCIOBUAX OOMXKHbLI BhIMOMHATECS cnegywouimve Tpebo-
BaHWUA:

a) W3MEHYMBOCTb OKpyKarLlen cpeabl. cnbiTaHna OOMKHbI NPOBOAUTLCA B LUMPOKOM OWana3oHe Y-
NOBUWI OKpPYXarwLen cpedbl, BKMNOYan pasnuyHble NOrodHble YCroBUA, BOAHbIE TEYEHUA U YPOBEHb BUOWUMO-
CTW, AN OUEHKN 3 deKTUBHOCTM paboTkl cucteM WA B pasanuyHbIX yCrnoBuax;

6) akcnnyaTauuoHHble cueHapuu. Cuctema MW gomkHa BbITh NPOTECTUPOBAHA B PA3MNUYHbLIX CLeHapu-
AX paboTbl, TAKUX KaK NepenonHeHHble BOAHLIE MYTU, 3arpy*KeHHOCTh NOPTOB W Ype3BblYalHbIe CUTYaLMK, AN
NpoOBEPKWN ee afanTUBHOCTM W TOYHOCTU pearMpoBaHns;

B) HaBWralMOHHble 3adaqu. VicnbiTaHWMsa OOMKHbI BKIHOYATh TAKWe HaBUTaUWOHHLIE 3a4a4M, Kak CroX-
Hble MapLUpyTbl, OrpaHWYEHHbIE BOAHbIE MYyTU W NPEensiTCTBMA, YTODOblI OUEHWTbL CnocobHocTb cuctemsl WA
obecneunBaTb TOMHOE HaBUraUWMOHHOE PYKOBOOCTRO;

r) pasHoobpasne AaHHBIX. TeCTUpOBaHWE B pearnbHbIX YCIOBUAX OOIDKHO BKIMOYaTh Pa3NUYHLIE U pe-
npe3eHTaTUBHLIE UCTOMHUKM JaHHLIX AN NPOBEPKM cnocobHocTu cucteMbl M TouHo obpabaTbiBaTh U MHTEpP-
NpeTUpoBaTh Pasnu4YHblie TUMbl JaHHbIX;

) aBTOHOMHOE€ NpuHATUE pewenunin. Cuctemsl M, cnocobHble aBTOHOMHO NPUHUMATL PELLEHWUS, OOMK-
Hbl MPOXOAUTE TECTMPOBAHWE B pearnbHbIX YCNOoBUsX, 4TOObI y6eauTbes, YTo NPUHUMaEMbIe UMW PeLUEeHNs COo-
OTBETCTBYIOT NpaBMnam 6e30nacHOCTN, HABUMALMOHHLIM NpaBunam U 3TUYEeCKMM COoBpaKeHUAM;

e) cueHapuu noMmex. BaxHo npenctaBuTh cLeHapumn NOMeX, Takux Kak cbou B nogadye curHana unu oT-
Kaz 4aT4YMKOR, YTODLI OLIEHWTL YCTONYUBOCTE cucTeMbI VA 1 ee cnocoBHOCTL CNPaBNATLCA C HEOXKUAAHHEIMUA
npobnemamu;

K) pasHooOpaswne cygoB. McnbiTaHua B pearnbHbIX YCNOBUAX OOMKHBI BKMoYaTe B cebs pasnuuyHble
TWMbI, pa3Mepbl U XapakTepucTUKL CyO0B Ans npoBepkn addekTnsHocTn cuctembl MW npu pabote ¢ paznny-
HbIMW BOAHbIMW TPAHCMOPTHEIMU CpeaCcTBaMM;

1) cbowu cBa3n. [lonkHO OCyLLEeCTBNATLCS MOAENUpoBaHue cboer CBA3M Mexay cyaamu, beperoBoi uH-
dpacTpykTtypoi u cuctemamu M ons oueHKM peakuymMy cUcTeMbl U MPUHATUSA PELLUEHWUA B YCNOBUAX OrpaHu-
YeHUN CBA3N;

K) 4pe3BblMaHble cuTyaumny. BaxHo NpoBecTH UCNbITAHUS B CMOAENUPOBAaHHbLIX aBapUMHbBIX CUTyaum-
AX, TAKMX KaK CTONIKHOBEHWS, OTKa3bl 060pynoBaHus KM curHansl beqcTeus, Ans oUueHKM crnocobHOCTH cUcTe-
Mbl M oBecnevnBaTb adhdekTUBHOE pearvpoBaHue;

n) cueHapuu B3auMoOencTeusl ¢ nones3oBarteneM. Ecnu cuctema WA npegnonaraet BzavmoaencTeue
C Nnonb3oBaTenem, TO TECTUPOBaAHME OOMKHO BKIOYATh CLeHapuu, B KOTOPbLIX NoNb3oBaTernb BBOOUT daHHbIE
U1 oTMeHsIeT pewerns cuctembl MW, 4To6bl nogTBEPAUTE CNOCOBHOCTL CUCTEMBI pearMposaTtb U afanTupo-
BaTbCA.

8.6.3 lNpoBegeHue UCMbITaHWI B pearbHbIX YCIIOBUAX, KaK ONUCAaHO Bbille, NO3BONSET TWaTelbHO oue-
HUTb YCTOMYMBOCTbL, TOMHOCTE U HageXHocTe cuctem VM Ha BogHOM TpaHcrnopTe B peanbHblX YCIOBUSIX 3KC-
nnyatauuu.

8.7 TecTupoBaHWe C TOYKW 3PEHUA ITUKU U Be3zonacHocTu

8.7.1 [Ona obecnevyeHns 3TUMHOCTU M BE30NacHOCTU BHeApeHna cuctem M Ha BOOHOM TpaHCNopTe He-
06x0QMMOo NPOBECTU KOMMMEKCHOE TECTUPOBAHME C TOUKM 3peHMs 3TUKN U Be3onacHoCTMU.

8.7.2 B xofOe TecTUpOBaHWsA OOMXKHbI ObITh BLINMONHEHBI creaylMe TpeboBaHus:

a) 3awuTa npmueBaTtHocTu. Cuctemel MW gomkHbI NPOMTU TECTUPORAHME Ha NpeaMeT Toro, 4YTo paboTa ¢
nepcoHarnbHbIMU U KOHUAEHUWANBHBIMU AaHHBIMUW OCYLUECTBNSAETCA B COOTBETCTBMMU C NPaBMNamMu 3allnThl
YaCTHOWM M3HWU, C HANMYMEM MEXAHU3MOB 3aLLUThl MHPOPMAaLIMM O NONb30BaTENSAX U CyAaXx;
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6) ycTpaHeHWe NpeaB3AaTOCTU. TecTMpoBaHWe [OOMKHO BKMNYaTk B cebsA BbISBNEHWE W yCTpaHeHue
npenyGexneHnii, KOTopble MOTYT NMPUBECTU K HecnpaBednvBOMY MITM OAWCKPUMMHAUMOHHOMY o6pallueHuto,
obecneqnBas HeMpPeAB3ATOCTL U CNpaBeanMBOCTb pelleHuin cuctem VN,

B) NMpo3payvHOCTb W 0BBACHUMOCTL. CucTembl VA 0omkHbl BbiTh NPOTECTUPOBAHLI HA NPO3PaYHOCThL U
06BACHUMOCTB, YTO NMO3BOMNUT NONbL30BATENsAIM NOHATbL, Kak NPUHUMAKOTCS peLleHus, u ByaeT cnocobeTBoBaTh
MPUBMEYEHWIO K OTBETCTBEHHOCTM B Cly4Yae BO3HUKHOBEHMWS MHUMOEHTOB;

r) 6esonacHOCTb OaHHbIX. B xome TecTMpoBaHwus HeoGXOOMMO OLEHUThL YA3BMMOCTL cucTeMbl M K
yTe4ykam AaHHbIX, yOeAMTLCA B HAaNWYMM Hagnexallero WwudpoBaHnsa, KOHTpona gocTyna u Mmep knbepbeso-
nacHOCTU ONS 3aWKUThl KOHOUAEHUMANBHBIX OaHHbIX;

) cocTasaTtensHble aTakn. Heo6xoOnMo NpoOBECTM TECTMPOBAHWE AN OLEHKM YCTOMYNBOCTW CUCTEMBI
MW k aTakaM NPOTMBHMKA, KOT4A BXOAHLIMWA OAaHHLIMKM MaHUNynupyoT, YTobbl 06MaHyTb cucTemy, u obecne-
YWTL YCTOMYMBOCTL K TAKUM MaHUMNYNSALNSAM;

€) COOTBeTCTBME HOpMaTUBHBLIM TpebosaHuaM. Cuctembl MW fomkHbI BbITe NPOTECTUPOBAHLI Ha COOT-
BETCTBME COOTBETCTBYIOLLMM HOPMaTUBHLIM JOKYMEHTaM Mo BOAHOMY TPaHCMOPTY M 9TUYECKMM NpuHUMNam B
COOTBETCTBUW C MYyYLUIVMU OTpacrneBbiMK NpakTUKaMu U TpeboBaHUAMK 3aKOHOAATENbLCTBA;

k) BesonacHocTb W B3auMogeicTeue ¢ YenosekoM. Heobxoanmo npoTecTUpoBaTh NOBEAEHUE U peak-
umno cucteM M B cueHapuax, CBA3aHHLIX C B3aUMOAEWCTBUEM C NMIOALMU, YPE3BbIYaNHBIMU CUTYALUSAMU U
3TUYECKMMU OUneMMamMu, 4Tobel yoeguTees, 4To 6e30nacHOCTbL 0CTaeTcs NPUOPUTETOM;

M) pearMpoBaHMe Ha 4YpesBblyaiHble cuTyaunu. BaxHo oueHWTb cnocobHocTk cucTembl MM aTMYHO W
GesonacHoO pearMpoBaTh B KPUTUYECKUX CUTYaUUAX, yOenss nepBocTeneHHoe BHUMaHWe XU3Hu noaei, bes-
ONacHOCTW OKpYXKakLWerh cpenbl U cobroaeHUo NPOTOKOMNOB Ype3BbliualiHbIX CUTYaLWK;

K) MoOoTYETHOCTL U OTBETCTEBEHHOCTL. HeobxooMMo NpoTecTMPOBaTh MeXaHuambl, onpeaensawLme oT-
BETCTBEHHOCTb M NOAOTYETHOCTL pelleHuni cuctemsl MW, obneryarwlwmne nposegeHne paccnefoBaHuia U npo-
ACHSIOLLME OTBETCTBEHHOCTL B CIydae aBapuil Unv MHUWOEHTOB;

n) perynsipHble aTM4eckue ayauTbl. HeobxoarMo NpoBoguTe perynspHbie aTM4eckne ayauTbl U OLEeHKK
6e30MacHOCTM Ha NPOTSXKEHUI BCErO XU3HEHHOro UnKna cuctemsl MW, 4yTobbl 06ecneynTb NOCTOSIHHOE COOT-
BETCTBUE Pa3BUBAKLLUMCS 3TUYECKMM CTaHOapTam U Mepam 6e30nNacHOCTU.

8.7.3 lNMpoeeaeHWe TECTUPOBAHUSA C TOYKW 3pEHUA 3TUKKM 1 6e30MacHOCTH, KakK ONUcaHo Bhille, NO3BONS-
eT NPOoeKTUPOBaTh, pazpabaTeiBaTe M BHeApATb cucteMbl M Ha BoAHOM TpaHcnopTe ¢ YyY4eTOM CaMbiX BbICO-
KUX STUYECKMX CTaHaapToB U Mep BesonacHoCcTU.

8.8 MpoBepka Ha AocTOBepHOCTL (NpaBaonogobue) pesynsraToB

8.8.1 [nsa obecnevyeHns HaQeXXHOCTM U AocToBepHOCTKU cucteM MW Ha BogHOM TpaHcnopTe Heobxogu-
MO NPOBOAWUTL BCECTOPOHHIOK MPOBEPKY Ha AOCTOBEPHOCTh.

8.8.2 lpwu npoBepke Ha OOCTOBEPHOCTL AOMKHbI BLIMOMNHATLCH cnefyolue TpeboBaHns:

a) cdumsnyveckne orpaHnyerHns. Mogenu n anroputmbl MW gomkHbl BbiTe NPOTECTMPOBaHLI HA NpeaMeT
COOTBETCTBMSA WX Pe3ynLTaToB (PU3MYECKUM OrpaHUY4eHUsM W npefenbHbiM BO3MOXHOCTAM BOAHbLIX TpaHC-
NOPTHbIX CUCTEM;

6) nuctopudeckne cpaBHeHusA. Cuctemsl M gomxkHbl nogBeprateCs CPAaBHEHUD C UCTOPUYECKUMY OaH-
HbIMUW, YTODLI YOEeaAUTLCS B TOM, UTO MX MPOrHO3bl COOTBETCTBYHOT MPOLUIbIM 3aKOHOMEPHOCTAM U TEHAEHLNUAM;

B) MpoBepka 3kcneptamu. [MpoBepka Ha 4OCTOBEPHOCTL JOIMKHA BKKOYATE KOHCYNBTALUKUK C 3KCNepTamu
B 00nacTy BoAHOro TpaHcnopTa Afs NOATBEeP:KAEHWUS peannucTUYHOCTU U BbIMONMHWMMOCTK NMPOTrHO30B U PeKo-
MeHaauuin, reHepupyemsbix cuctemammn VA;

r) aHanus 4yBCTBUTENbHOCTW. [OMKHO OCYLLEeCTBNATLCA TecTUpoBaHue peakuyum cuctembl VA Ha ns-
MeHeHMe BXOAHbIX NapamMeTpOoB A5l OLLEHKWU TOro, NPUBOAAT N M3MEHEHWA BXOOHbLIX AaHHbLIX K Npasaononob-
HbIM M3MEHEHUAM B BbIXOAHbLIX MPOrHo3ax;

4) TecTupoBaHue cueHapues. [omkHO ObITh NPOBEOEHO TECTUPOBAHWE C UCMOMbL30BAHWEM psiga rmno-
TeTUYHeCKUX cleHapues, 4Tobbl yoeauTbes, 4To peakumns cuctemsl M cooTBeTCTBYET OXMOAEMbIM pe3yrb-
Taram;

€) NMPWYMHHO-CreaCTBEHHbIe CBA3W. [lomkHa ObiTh OCyLecTBNIeHa NPOBepKa COOTBETCTBUS Npeackasa-
HUWIA cucTembl M M3BECTHLIM NMPUUYNHHO-CNEACTBEHHBIM CBA3SIM W 3HAHMAM, OTHOCALWMMCA K 0bnacTu ogHoro
TpaHcnopTa;

X) BbIABNEeHWE ucknoveHui. [lomkHa BeiT NpoBegeHa npoeepka cnocobHocTu cuctemMel MW BuISBNATL
1N obpabaTtbiBaTh BIBPOCHI UM UCKMIOYKUTENbHbIE COBLITUS, KOTOPbIE MOTYT OTKNOHATLCA OT 0BbIYHbIX 3aK0-
HOMEpPHOCTEN;
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M) MOHMMaHWe KoHTeKcTa. BaxHo npoBecTu oueHKy cnocobHocTh cucTeMsl M noHMMaThL KOHTEKCT pas-
MWYHBIX CUTYaLMA M CLUEeHapUeB 1 pearvpoBaTtbh Ha HUX COOTBETCTBYHOLLMM 06pasom;

K) YYeT BHelHWX dakTopoB. Heobxoanmo y6eauTbcsl B TOM, YTo cucTeMa M yuMTeIBaeT B CBOMX Npo-
rHO3ax Takue BHellHWe hakTopskl, Kak noroaa, HOpMaTUBHbIE aKTbl U PbIHOYHBIE TEHAEHLWM;

Nn) KoHTyp oBpaTHoW cBs3W. BaxHO peanu3oBaTb KOHTYp oBpaTHOW CBS3W, KOTOPLIA MOCTOAHHO COBU-
paeT MHGOPMaUUIO OT MOer-onepaTtopoB M 3KCnepToB B 06MacTM BOAHOMO TpaHcropTa Afs NMOBbILEHWS
npaBgonogoBHOCTY NPOrHO30B, reHeprpyemblx cuctemamm UA.

8.8.3 CobniogeHve onucaHHbIX Beille TpeboBaHWi K NpoBepKke 4OCTOBEPHOCTH pesynsLTaToB No3sonseT
NpoBepuUTL CNOcoBHOCTL cucTeM MW Ha BOOHOM TpaHcnopTe reHepypoBaTh NpaBAonofobHble U peanucTud-
Hbl€ MPOTHO3bI, YTO NMPMBOAUT K MPUHATUIO 060CHOBAHHBLIX U HAAEXKHbIX PELIEHWU.

8.9 [okymeHTauuA No TeCTUPOBaHWIO U Banugaunu

8.9.1 [nsa obecne4yeHns Npo3padyHoOCTK, NOBTOPAEMOCTU U NOOOTYETHOCTM cucTteM MW, ncnonbayembix
Ha BOOHOM TPaHCMOPTE, KpalHe BaykHa MCHEpMbIBaKLas OOKYMeHTaUuMs no npoueaypam TeCTUPOBaHWA Y
Banuaaumnu.

8.9.2 lNpu noarotoBKe AOKYMEHTALMKM NO TECTUPOBAHWUIO U BanNUOaLMM OOMKHbI BhIMOMHATLCA Crleayto-
Wwue TpeboBaHMA:

a) nnaHbl NpoBedeHns cnbiTaHWi. [JomkHbl BbITh cocTaBneHbl NogpobHbIe NnaHbl UCNbITAHWA C yKa3a-
Huem obbema, uenen N MeTOAWK KayKaoro atana TecTUPOBaHUS;

6) maHHble TecTUpoBaHWA. B gokymeHTauum JomkHbl BbiTh yKa3aHbl UICTOYHWUKW, TUMbI U KOMAYECTBO UC-
Nonb3yeMbIX TECTOBLIX AaHHLIX, YTO obecneYymMBaeT Npo3payYyHOCTL Npouecca Beibopa JaHHbIX;

B) mpolenypbl TecTupoBaHuda. [ina obecneyeHusa NOBTOPSIEMOCTU OOMMKHBI ObITe 3a00KYMEHTUPOBAHbI
yeTKue noLuaroBble Npoleaypsl AN KaX40ro 3tana TeCTUPOBaHUS, BKIOYas NpoBepsAeMble NapameTphl;

r) pesynbratbl TeCcTUpoBaHWsA. [omkHbl BbiTh 3a00KYMEHTUPOBaHbI NOAPOOHbIE pe3ynbTaTbl Kaxgoro
3Tana TeCTMPOBAHWSA, BKITHOHAA MUCXOOHbIE AaHHbIE, MPOMEXYTOUYHbLIE PE3YNbTaThl U KOHEYHbIE UTOTH;

4) meTtoabl Banupauun. JomkHo OblTb NPMBEAEHO ONMUCAHWE MCMOMb30BaHHbLIX METOA0B Banvgauuu,
TaKUX KaK CpaBHEHWE C pe3ynstatamu 6a3oBoi MOAENWU UMK 3KCMEPTHOWN OLEHKOI;

e) MeTpUKW NPOW3BOAUTENBHOCTU. B fOKYyMEHTaLMM OOMKHEI ObITe NOAPOBHO onvcaHbl METPUKK NMPOU3-
BOAWTENBHOCTU, UCNONb3yeMble Ansa oLeHkn paboTel cuctemsl MW B npouecce TeCcTUpoBaHUA 1 Banugauuy,

K) npobrembl U WX ycTpaHeHue. JTiobble npobnembl, aHOManuuM UnyM OTKNOHEHUS!, BO3HWKLIME B X0A4e
TECTUPOBAHWUA, JOMKHBI OblTh 3a00KYMEHTUPOBaHbLI BMECTE C MPUHATLIMU MEPaMM MO X YCTPaHEHWIO;

1) pesynbraTtel Banvgaummn. [JomkHO ObiTh OCYLLECTBNEHO JOKYMEHTUPOBaHMWE pe3ynbTaToB Banuaaumm,
BKIMOYas NOATBEPXKOEHWE COOTBETCTBUSA 3a4aHHLIM KPUTEPUSM WU NPpaBAoNoA0GHOCTU pe3ynsTaToB.;

K) obecnedyeHne KkayecTBa AaHHbIX. B gokyMeHTaUMKM OOMKHO ObITe ONMCAHO, Kak NPUMEHSTNIUCL Mephbl
no obecne4yeHuo Ka4ecTea JaHHbIX NPU TECTUPOBAHUM U BanuOaLuu;

) atnyeckme coobpaxeHus M coobparkeHus GesonacHocTU. BaXHO BKNIOYUTE OOKYMEHTaLMIO O TOM,
Kak peluannck aTMyeckne npobnembl 1 Nnpobnemsl HesonacHoOCTK B NpoLecce TECTUPOBAHWUA M Banuaauunu.

8.9.3 BbinonHeHue onvcaHHbIX Bbile TpeboBaHMIA K JOKYMEHTUPOBAHMIO U AOKYMEHTauuu obecneyn-
BaeT NPO3paYHOCTb U MPOCIEXUBAEMOCTh, YTO cnocoBCTBYET NPUHATUIO 0BOCHOBAHHLIX PELLeHUI, COTPYaHK-
YecTBY MeXY 3aUHTEpPEeCOBaHHLIMKW CTOPOHAMKW U BDyaylLleMy cOBeplUeHCTBOBaHUIO cuctem MW Ha BogHOM
TpaHcnopTe.

9 3TMyeckue U perynatTopHbie coobpaxxeHus

9.1 ITUYecKkue acnekTbl

9.1.1 WnTerpaumsa texHonornin M B cuctemsl BOGHOMO TPaHCNopTa NOPOXAAeT BaXHeWLne 3TYeckne
coobpaxeHus. 3Tn coobpaxeHus BKNoYaKT B cebs cnpaBe4nMBOCTb, NPO3PaYHOCTb, NOAOTYETHOCTb U BNU-
SIHAE Ha 3auHTepecoBaHHbIe CTOPOHLI, Kak Ha NM0Aen, Tak U Ha OKpPYKaloLWy cpeay.

9.1.2 Mo mepe noebllweHusa ponu M B NpuHATUMKM pelueHWid n onepauusx Heobxogumo paspaboTtaTtk py-
KoBoASLLME NpuHLUMNEl, obecnevmBatoLme aTu4Hoe BHegpeHue MW B oTpacnv BogHOro TpaHcnopTa, KoTopkle
AOMmKHbI BbITb cOBMecTMMbl ¢ KogeKkcom aTuKM B cdpepe UCKYCCTBeHHOro nHTennekra [1].

9.1.3 lNpwu paspaboTke, BHEAPEHUN U UCNONBb30BaHUKU cuctem M Ha BogHOM TpaHCNopTe CnegyeT py-
KOBOACTBOBATLCA CNegylwmMmn 3TUHECKMMU acnektaMu 1 NnpuHumMnamu:
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a) cnpaBennMBOCTb M cMArdeHye npeas3aTocTu. CuctemMbl M nomxHbl 6biTe paspaboTaHbl Takum 0b-
pasom, 4Tobbl cMArYaTh NPEAB3ATOCTb AaHHLIX M anropuTMoB, obecnednBas cnpaBennuBoe OTHOLLUEHUE KO
BCEM 3aMHTEpPEeCOBaHHbLIM CTOPOHaM B onepaumnax BOAHOrO TpaHCcnopTa;

6) npozpaqyHOCTb U 06bACHUMOCTE. Cuctemsbl VA OomkHbl NpefocTaBnAaATbL YETKUE MOSACHEHUS K Npo-
Lleccam NpUHATUA peLLeHWiA, NO3BOMAS NoNb30BaTENsaM MOHUMAaTbL M MHTepnpeTMpoBaTe 060CHOBaHME peko-
MeHaauuin, BbipaboTaHHbIX UA;

B) NOAOTYETHOCTb U OTBETCTBEHHOCTL. OTBETCTBEHHOCTL 3a pe3ynbtaThl paboTel cuctem MM Ha BogHOM
TpaHcnopTe, BKNtoYas nobble oWwnBKM MW HEraTUBHLIE MOCNEACTBUS, KOTOPbIE MOTYT BO3HUKHYTb, LOIMKHA
OblTb ONpefeneHa B TEXHUYECKOM 3aJaHWM Ha TakMe CUCTEMBbI,

r) HeponylleHne guckpuMuHauuu. Cuctemsl MW gomkHel n3beraTs ANCKPUMUHALMOHHOIO NOBEOEHMS,
OCHOBaHHOMO Ha Takux dpakTopax, Kak Mnorn, aTHUYecKas MpuHanneXxHOCTb UMM couManbHO-3KOHOMUYECKUIA
cTatyc, obecrne4vBas paBHOe OTHOLLUEHWE KO BCeM;

A) YenoBeYeckin Hagsop u BMewatenscTBo. Cuctembl M gomkHbl NnpegycmaTpuBaTh BO3MOXKHOCTb
KOHTPONS M BMELUaTensLCcTBa Yernoseka B cny4ae HeobxoaMMocTh, 0COBEHHO B KPUTUHECKUX CUTYyaLMsaX, Tpe-
ByHOLLMX ero Cy:}KAeHWA U MPUHATUSA peLUeHW;

e) 3awuTa KoHdbugeHunansHocTu. Cuctemsl M gonkHbl yBaXaTh HENPUKOCHOBEHHOCTbL YACTHOM XX 3-
HW Monk3oBaTenen v cobnogate COOTBETCTBYHOLLME MpaBuUna 3allMThl AaHHbIX, obecneunBas HBesonacHoe
obpalleHne ¢ KoHpuaeHUNnansHoN UHopMauuen;

X) BO3gencTBME Ha OKpykatowyto cpedy. Heobxogumo y4uTbiBaTe MOTEHLMAaNbHOE BO3AEWCTBUE CU-
ctem M Ha okpyxawLyio cpeny, CTPeMsACh CBECTW K MUHUMYMY HEraTMBHbIE NMOCMNEACTBUS ANA 3KOCUCTEMbI
W BOJHbLIX PECYPCOB;

1) HeponyweHue obmaHHbix gencteuin. Cuctemsl WA He OomkHBI y4acTBOBaTh B OOMaHHbIX EACTBUAX
UMW reHepupoBaTh NOXHYI MHOPMAaLMIO, KOTOpasa MOXeT BBECTM B 3abnyxaeHue 3auHTepecoBaHHbIE CTO-
POHbI U HAPYLWNTL (OYHKLMOHMPOBaHNE CUCTEM BOLHOMO TPaHCMopTa;

K) cormacue u ncrnonb3oBaHue gaHHbix. Micnonb3osaHue cuctem VW LomkHO OCHOBLIBATLCS Ha MHGOP-
MWPOBaHHOM COFMacun, NPy 3TOM MOMb30BaTENM AOMKHbLI MOMHOCTBIO NMOHWMAaTb, Kak MX AaHHble ByoyT vc-
NMonb30BaTbCs B NpoLeccax, ynpaensaemMsix cuctemamm UA;

n) ycTpaHeHWe HenpenBWOEeHHbIX NocneacTBUi. Pa3paboTumku OOMKHbI NpedBMAETb M CMArYaTh He-
npenBuOeHHbIe NOCneacTBMs Mcnonb3oBaHusa cuctem WM, ctpemsack nzbexaTb HeraTMBHLIX MOCHEOCTBUNM,
KOTOpbl& MOTYT BO3HUKHYTb U3-3a CMOXHOCTK anroputmos MW,

M) MexaHW3Mbl 06paTHOW CBSA3KM U cCoBeplleHcTBOBaHUS. B cuctemax UMW gormkHbl ObiTe NpegycMoTpe-
Hbl MEXaHWU3Mbl Nony4YeHuss o6GpaTHOM CBA3M OT NOMNb30BaTenel U 3anHTepPecoBaHHbIX CTOPOH, CNocoBCTBYIO-
Line NoCTOAHHOMY COBEPLUEHCTBOBAHMWIO U PearMpoBaHWi0 Ha BO3HUKaKOLLKe Npobrnemel;

H) OLEHKa OoNrocpoYHoro Bo3nencteus. Paspabotunku cuctem WA gomkHel NpoBOANTE TLATEMLHYH
OLLEHKY JONrOCPOYHOro Bo3aencTeus cuctem VM Ha BOOHLINA TpaHCNOPT ANS BLISBMEHWUA NOTEHUMATIbHbLIX NMpo-
Bnem 1 BO3MOXHOCTEN ANs ynydLleHns.

9.2 CobGnogeHne HOPpMaTUBHbIX TpeboBaHWIA

9.2.1 CoBpeMeHHble CMCTEMBI BOOHOMO TPaHCNOpTa PerynupyoTesa LenbiM psaoM HOPMAaTUBHBIX JOKY-
MEHTOB, KOTOPbIE OXBATLIBAKOT BOMPOCKH! DE30MacHOCTU, OXpaHbl, BO3AENCTBUS HA OKPYKAKLWYO cpeqy U T. 4.
C pocTtom ponu TexHonoruin VA B aToM cekTope obecnedeHne COOTBETCTBUS CYLLUECTBYHLLUM WU NOABMAOLLMM-
Ccs HOpMaTWMBHbIM TpeboBaHWsiM npuobpeTaeT nepeBocTeneHHoe 3HaveHuwe. MNpuBeneHve TexHonorun WA B
COOTBETCTBME C YCTAHOBMEHHLIMW NpaBunamMi No3BOMUT OTPacnu NogaepXMBaTh cTaHaapTel 6esonacHocTy,
3KCMNyaTauMOHHYI0 LEeNOCTHOCTb U Kpuandeckve obssaTenbcTea.

9.2.2 CobniogeHne HOpMaTUBHbLIX TpeboBaHWNA:

a) cuctembl VA gomxHbl paspabaTbiBaTbCA U IKCNNYyaTUPOBATLCS B COOTBETCTBUM CO BCEMUW NMPUMEHU-
MbIMUW HALUOHAMNBHBIMK 1 MEXOYHAPOAHLIMUW 3aKOHAMUW U MPaBUIaMWU, PEryNUPYIOLLMMK BOAHLINA TPaHCNOPT,;

6) uHTerpaums cuctem MM He gomkHa HaHOCKTbL yulepba CyLLeCTBYHOLWNMM NPOTOKONam 6e30nacHoOCTH 1
oxpaHbl U JoSmKHa OblTh OLEeHeHa Ha NpegMeT COOTBETCTBHS,

B) peweHus MM OomkHbl OblTh NPO3padYHbIMU U OBBACHUMBIMU, YTODLI PErynupyroLine opraHbl MOru
NOHATE MX OYHKLUMOHMPOBAHWE WM NMPUHUMAEMEIE PELLEHUST;

r) cuctemsl MW gomkHb! BKNOYATE MEXaHU3Mbl afanTaumMy K MU3MEHSIoWMMcs HOpMaTUBHBIM TpeboBa-
HUSM U COOTBETCTBYIOLMM 06pa3oM KOPPEKTUPOBaTEL CBOE NOBEAEHUE;

A) aKkcnnyaTupylole opraHu3almn OOMKHbl BECTU AOKYMeHTaUuMo, NOATBEPKAALWLY COOTBETCTBME
cucteM M HopmaTuMBHEIM TpeboBaHUsM;
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e) aTuyeckue coobpaeHns OOMmKHbl BblTh pacnpocTpaHeHbl Ha cobngeHne HopMaTuBHbLIX TpeboBa-
HWIA, YTO No3BonuT mM3bexats Nwwboro 3noynoTpebneHnsa nnm HECOOTBETCTBUS;

X) TexHonorum MW gomkHbl NpOXOAUTE PErYNSPHY OLIEHKY Ha NpeaMeT COOTBETCTBUS YCTAHOBMNEHHbLIM
HOpMaM;

1) nobble naew, peLleHnsa U OeicTB1A, reHepupyeMele cuctemamu VA, oomkHbl BbiTh NpocneXuBaeMsbl
¥ NpoBepsiembl, 4TO NO3BonseT obecne4YnTb NOAOTYETHOCTD;

K) cuctembl MM He fomKHbI HapyLlaTh 3aKOHbI O 3aLUUTe AaHHbIX U 4OMMKHbI 0becneynsaTb KOHOWUAEH-
UMansHOCTbL MHAOPMaLKMKA O YernoBeKe;

n) perynupyrlLlme opraHbl JOMKHEl y4acTBOBaTh B MpoLieccax NPOBEPKU U yTBepxaeHusa cuctem VA Ha
BOAHOM TpaHcrnopTe;

M) mexay paspabotuukamu cuctem MW, oneparopamu 1 perynupyroliumMyM OpraHaMmy OOMKHbI cyLle-
CTBOBaThb peryrnsipHble CBA3WM U COTPYAHUYECTBO;

H) HeobxoaMMOo co3haTbh MexaHW3Mbl HEMPEPbIBHOMO MOHWTOPWMHIA U OTYETHOCTM ONS YCTPaHEHMs Jio-
Oblx OTKIOHEHWA OT HOpMaTUBHbLIX TpeboBaHui Npu PyHKUMOHMpOoBaHUK cuctem W,

n) BHegpeHwe cuctem U gomkHo noBbicuTh 3pEKTUBHOCTL yNpaBneHusa cobniogeHmeM HopMaTue-
HbIX TpeboBaHuWii 3a CYET NPOrHO3MPOBAHUSA NOTEHLUMANBHLIX NPOBNeM, CBA3aHHLIX C PEryNMPOBaHUEM;

p) cuctembl MW He OOMKHBI BHOCUTE NpeaybexaeHns, Hapyllawwne aHTUOUCKPUMUHALMOHHOE 3aK0-
HOOATENbLCTBO MKW BNUAKLME Ha CnpaBeaMBOe OTHOLWEHWE B OTpacny;

C) aKCMnyaTUpPYLWMM OpraHvM3auunsiM cnegyeTt akTWBHO B3aMMOAEWACTBOBATb C PErynupylowumMn opra-
Hamun Ans peleHns NobbiX 9TUYECKUX U NPaBOoBbLIX Npobnem, cBA3aHHbLIX C NpUMeHeHneM TexHonorni M Ha
BOAHOM TpaHcrnopTe.

9.3 B3aumopencTBMe YenoBeka u cuctem UK

9.3.1 B3avmogencTeue Mmexagy nogbmMu-onepatopamMu u cuctemamu M npruobpeTaeT KU3HEHHO Bax-
HOe 3HaveHue. DhHeKTUBHOE B3anMogeCTBUE U COTPYAHUYECTBO MeXay NoabMuU-onepaTopaMm U TEXHOMNO-
rmsamu M sensieTcs HeobxogumelM ycnosvem obecnedeHus 6e3onacHoit, ahPEKTUBHOK M ITUHHOW paboThbl
BOAHOrO TpaHcnopTa.

9.3.2 TpeboBaHWs K B3aMMOAEWNCTBUIO YEMNOBEKa M CUCTEM UCKYCCTBEHHOTO MHTENNEKTAa:

a) cuctembl M [omkHbI NpedoCTaBMATbL YENOBEKY-OMepaTopy YETKYK W MOHATHYK MHGOopMauuo o
CBOMWX BO3MOXHOCTHX, OrPaHUYeHMAX U NpoLeccax NpMHATIA peLleHnin;

6) wHTepdelicol «qenosek — MW» gomkHbl paspabaTteiBaTbCs C YH4ETOM NPUHUUMAOB 1 TpebGoBaHnin apro-
HOMMWKIW, TEXHUHECKOW 3CTETUKM 1M NONb30BaTENLCKOrO onbiTa, obecne4ymBasi UHTYMTUBHO MOHATHOE 1 adpdek-
TUBHOE B3aUMOLENCTBUE;

B) cuctembl MW gomkHel BbiTh cNOCOBHBI reHepUMpOoBaThL OOBSACHEHUSI CBOWX peLleHUiA U OeCTBURA, UTO
crnocoBCcTByeT MOHMMAaHWKO U AOBEPUKD CO CTOPOHbLI YENOBEKa;

r) nan-onepaTopbl 4OMKHbI MPOATH COOTBETCTBYOWEee 0byyeHune, YTobbl atheKTUBHO MHTEPNPETMPO-
BaTb, MCNOMb30BaTh M B3aMMO4EeNCTBOBATbL C TexHonornamm W,

4) vHTepdencbl LOMKHbI NO3BOMATH MOAAM-ONepaTopaM npu HeobxogMMocT BMELMBATbLCS, OTME-
HATE UMK BNUATL Ha pelleHusa cuctem WA,

e) cuctembl A gormkHel BbITE OCHALLEHBI MEXaHM3MaMU OMOBELLEHNSA OMepaTopoB O Cnydasx, Koraa
TpebyeTca BMelLaTensLCTRO YElNoBeKa;

K) B3auMMOAENCTBME Mexay nogbMu-onepaTopamu U cuctemamu MW pnomxHo cnocobcTBoBaTh co3fa-
HWIO COBMECTHOW Cpefbl, B KOTOPO UCMOMb3YHTCH CUMbHLIE CTOPOHBI 0DEMX CTOPOH;

1) IKCNNyaTUPYIOLLWM OpraHu3aumam crnegyet paspaboTaTb NPOTOKOMbLI AN paspeLlleHns noTeHuanb-
HbIX KOH(MUKTOB UNK pasHornacu mexay W 1 niogbMu-onepatopamu,

K) 3aTudeckne coobpaxeHUs OOIMKHbI pacnpocTpaHATLCS Ha B3aumMoaencTBue YenoBeka u cuctem VA,
obecneunBasn yBaxeHue Nnpae U JOCTOMHCTBA YeNoBeKa Npu UCNonb30BaHuKn TexHonorun UA;

) MHTepdencbl B3anMogencTBMA OOMKHbl ObiTe paspaboTadbl Takum obpasom, 4ToObl MUHUMW3UPO-
BaTb KOTHUTUBHYIO Harpysky W nNpegoTBpaTuTb YCTanoCTh YerioBeka-onepaTopa, 0CoOeHHO Ha KPUTUHECKUX
aTanax paboTsl;

M) cuctembl A gomkHel BbITe cnocoBHEI aganTUpoOBaTh CBOM CTUIMb OBLLEHWA K ONbITY U NpeanoYTeHu-
AM pasnuMyHbIX NKAEN-ONEPATOPOR;

H) Mexay noabMu-onepatopaMu u paspaboTtymkamu cuctem MW nomkHa cyllecTBOBaTb perynspHast
obpaTHasa cBs3b, cnocobCTByOLLAA COBEPLUEHCTBOBAHUIO U JopaboTke cuctem VW;

M) aKCNnyaTUpylLine opraHM3auumn SOMKHb NeprMoanuYeckn NMpoBOAUTL OLEHKY adhdekTUBHOCTN 1 Bes-
ONacHOCTK Mpouedyp B3aMMOLENCTBUS YenoBeka u cucteM M 1 BHOCUTbL HeODXoO4UMbIe KOPPEKTUBHI.
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