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BBepneHue

WHTpockon ABNAETCA OAHUM U3 OCHOBHbIX CPEACTB J0CMOTpa, Heobxoaumelix ans obecneyeHus 6eso-
MacHOCTU Ha TeppuTopun asponopta. C UCNONb30BAHUEM UHTPOCKOMOB BbISBMSAOTCS HE3AKOHHbLIE BITOXKEHUSI
B CyMKax Garaxka u py4Hoii knagu. OGbIYHO BbISIBNEHUE HE3AKOHHbLIX BIOXEHUIA NPOUCXOAUT NYTEM PYYHOTO
AewndpupoBaHns TEHEBLIX CHUMKOB, MOSTyYEHHbIX C UCMONMb30BAHUEM MHTPOCKONA.

B HacTosiLLee BpeMS CyLLECTBYET MHOXECTBO anrOpPUTMOB U CUCTEM TEXHUYECKOTO 3PEHUS, NPeaHa3Ha-
YEHHbIX A1 aBTOMaTUYECKOro 0BHapY>KeHUs1 U pacro3HaBaHMs ONACHbLIX BIIOXKEHMWIA.

HacTosiwmit ctaHgapT onpeaensieT METOAUKY ONpeaeneHusl nokasartenei KadecTea pacrno3HaBaHUs He-
3aKOHHbIX BIIOXEHWIA MO TEHEBbLIM PEHTTEHOBCKUM N300paXKeHMsIM, NpeHasHauYeHHyIo ANst TECTUPOBaHUSA Ta-
KMX CUCTEM W anropuTMOB.



rOCT P 58777—2019

HAUWOHANBbHBIN CTAHOAPT POCCUNCKOW ®EAEPALUMNU

Bo3aywHbii TpaHcnopt
A3PONOPTbLI. TEXHUMECKUE CPEACTBA AOCMOTPA

MeToauka onpeaeneHua nNokKasarenein KayecTBa pacno3HaBaHUA He3aKOHHbIX BFIOXEHUN
NO TeHEBbIM PEHTIeHOBCKUM U300paXXeHUAM

Air transport.
Airports. Technical means of inspection. Methodology for determination of quality indicators of recognition of illegal
attachments by shadow X-ray images

Nara BBeaenuna — 2020—09—01

1 O6nacTb NpMMeHeHust

HacTosimii cTangapT ycTaHasnMBaeT METOAMKY OnpeaeneHus nokasarenei KayecTsa pacno3HaBaHus
HE3aKOHHbIX BMOXXEHWIA MO TEHEBLIM PEHTTEHOBCKMM U300PaXKEHUSIM.

TpeGoBaHuMsi HACTOSILLErO CTaHAApPTa PacnpoOCTPAHAIOTCS:

- Ha pa3paboTKy NporpaMm U METOAMK UCTILITAHUI CUCTEM aBTOMATUYECKOrO aHaru3a TEHEBbIX CHUMKOB;

- METOAbl NPOBEAEHUSA UCMbITAHUA afrOPUTMOB aHANKU3a TEHEBbLIX CHUMKOB.

2 HopMmaTtuBHbI€ CCbINKN

B HacTosLeM cTaHaapTe UCMoNb3oBaHa HOPMATUBHAA CCbINKA HA CReayoLwWwmii cTaHaapT:
FOCT P 55249—2012 Bo3ayLuHbI TPAHCNOPT. A3ponopTbl. TexHu4eckue cpeacresa aocmorpa. Obwue
TexHu4eckue TpeboBaHus

MpuMeYaHune—Ipu NoNb3OBaHUK HACTOSALLUM CTaHZaPTOM Lienecoobpa3Ho NpoBepUTL AENCTBUE CCINIOHHBIX
CTaHAapToOB B MH(OPMaLMOHHON cncTeMe 06LLero nonb3oBaHusA — Ha odpuynanbHOM calite OefepanbHoro areHTcTea no
TEXHUYECKOMY PEeryrnMpoBaHuio U METPOOrMK B CETU MIHTEPHET Unu No eXerogHoMy UHgopmaumoHHoMy ykasaTenio «Ha-
LMOHanbHble CTaH4apThI», KOTOPLI onyGrnMKoBaH Mo COCTOSIHMIO Ha 1 AHBaps TeKyLUero roaa, W No BhiNyckaM exemMecsay-
HOro MHPOPMaLMOHHOIO YKasaTensi «HaunoHanbHble CTaHAapThi» 3a TEKYLMIA roa. ECNu 3aMeHeH cebinoYHbli cTaHaapT,
Ha KOTOprI7I AaHa HeJaTupoBaHHaA CChlflka, TO peKOMeHAYyeTCA UCnonb3oBaTh AeﬁCTByIOLLlle BepCUto 3TOoro CraHaapTta
C YY4ETOM BCEX BHECEHHbIX B JaHHYIO BepCUI0 U3MEeHEHUIA. ECNN 3aMeHeH CCbINIOYHBIA CTaHAapT, Ha KOTOpLIiA AaHa faTu-
poBaHHaA CCblflka, TO peKoOMeHAYyeTCA UCMOoNb30BaTbh BEPCUIO 3TOM0 CTaHAapTa C YKa3aHHbIM BbllLe roqoM yTBepXaeHuA
(NpuHsTKSA). Ecnu nocne yTBEPXAEHWUS HACTOALLEro CTaHAapTa B CChIFIOYHbIN CTaHAAPT, Ha KOTOpLIi JaHa AaTupoBaHHas
CChblIliKa, BHECEHO U3MEHEHWe, 3aTparuBatoLllee NONoXeHue, Ha KoTopoe laHa CCbhiflka, TO 3TO NONOXeHUe peKoOMeHAYy€ETCA
NPUMEHATb bes yyeTa JaHHOro U3MEeHEHUA. Ecnu ccbinoYHbin CTaHAapT OTMEHEH be3 3aMeHbl, TO NonoXeHue, B KOTOpOM
AaHa cchbifika Ha Hero, PeKOMEHAYETCA NPUMEHATE B YacTH, He 3aTparuBatoLleil STy CChInKy.

3 TepMUHbI N onpeaeneHusn

B HacTosiLem cTaHgapTe NpUMEHEHbI Crieayloume TEPMUHbI C COOTBETCTBYIOLLIMMU ONpeaeneHNSMMU:
3.1 peHTreHOTeNneBU3UOHHbIN CTALMOHAPHbLIN UHTPOCKON; UHTPOCKOT:

YCTPOWCTBO ANA KOHTPOMS PyyHOW Kknaau, Garaxa, noutbl U rpy3a no TEHEBOMY U300paxkeHUto ux
BHYTPEHHEro CoAepXKaHua Ha 3KpaHe TeneMoHUTopa.
[FTOCT P 55249—2012, nyHkT 3.1.3]

3.2 cymka: PyyHas knagb, barax nubo apyras eMKoCTb, NpUrogHas Ansg nposo3a nubo npoHoca He3a-
KOHHbIX BJ'IO)KGHVIVI, npeabAasndeMblie K aHanuns3y.

M3paHue ocpuumnansHoe
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3.3 TeHeBOe peHTreHOBCKOe U3obpaxeHune; nsobpaxeHune: PeHTreHoBckoe nsobpaxkenue nubo Habop
n3obpa)keHnin, hopMUPYEMbIA UHTPOCKOMNOM NPU aHanuse CyMKu.

3.4 He3aKOHHOe (onacHoe) BroXeHue; onacHble npeaMetsl: MNpeamer NGO BeLEeCTBO, 3anpeLleH-
Hble K NPOBO3Y NMB0O NPOHOCY Ha TEPPUTOPMIO asporopTa.

3.5 ycnoBHo-onacHoe BroxeHue; yCrIoBHO-onacHble npeameTsl: MNpeamer nubo BeLecTBo, caMmu
no cebe He SABNAOWMECH ONACHLIMU, OAHAKO B ONpeaeneHHOM COMEeTaHMU NPEAMETOB BHYTPU CYMKU SIBIISIIO-
LUMECSs TaKOBbLIMM.

MpuMeyaHune— MNpUMePOM YCrOBHO-ONACHBIX MPELMETOB ABNATCA NopaXatoLue arieMeHTbl CaMOfeNbHBIX
B3PbIBHBIX YCTPOICTB (GONTHI, raikn 1 T. A.), Yacbl, paLun 1 Npodne 3MNEMEHTbI, YacTo MCMOrb3yloLUecs Npu co3faHum
CaMofenbHbIX B3PLIBHBIX YCTPOWCTB. PeKOMEHAYEeMEIA CMCOK TUMOB ONaCHbIX U YCIIOBHO-OMACHbLIX BIIOXEHWA ANsA Npo-
BeLeHNs UCMbITaHUIA NpefCcTaBsieH B NpuioxeHuu I

3.6 onacHasa cyMka: Cymka, coaepxalias onacHole npeamersl, nubo onpeaeneHHbiin Habop yCNOBHO-
OMacHbIX NPeAMETOB, AOCTATOUHbIN ANS NPU3HAHUS COAEPXKMMOIO CYMKM ONacHbIM.

3.7 6e3onacHan cymka: CymMka, He IBNAIOLLAACS ONacHON.

3.8 pesynbrart pacno3HaBaHus: Pesynsrar aHanu3a anroputMomM nubo npoToTMNOM CYMKU, COAepa-
LLMIA CNUCOK ONACHbIX NMPEAMETOB, HAXOASALLMXCS B CYMKE.

3.9 TexHOMOrM4Yeckoe UcnbiTaHue: VcnoiTaHne 0AHOro unu bonee anropuTMOB Pacno3HaBaHUA onac-
HbIX BIIOXXEHWI C UCMONb30BAHMEM CYLLECTBOBABLLEN PaHEE UMK cneuuansHO coOpaHHON 0a3bl JaHHbIX 00-
pasuos.

3.10 HaTypHOe (cueHapHoe) ucnbiTaHue: VicnbitaHue, Npu NPOBEAEHUN KOTOPOro IKCMIyaTaLuuoHHbIe
XapakTepUCTUKU CUCTEMbI ONPEENSIOTCA C NMOMOLLBIO NPOTOTUNA CUCTEMbI TEXHUYECKOTO 3PEHUS.

3.11 TecToBas BbIGOpKa: Habop TeHEeBbIX PEHTIEHOBCKUX M300paxkeHum, hopMupyeMbIii Ans nposeae-
HWUA TECTUPOBAHUS Ka4yecTBa paboThbl anropuTMOB aHanm3a TeHEBbIX PEHTIEHOBCKMX U300 paXkeHUiA.

3.12 BepuukaunmoHHasa BbiGopka: Habop TeHEBbIX PEHTTEHOBCKMX U300paXkeHui, nepeaaBaeMbixX
paspaboTtunkam anroputma Ans 3agaHus TpeboBaHui K ycrnoBusim paborbl anroputma.

3.13 CK cHumMka: KoopanHaTHas cucrema, 3agaHHas Ha niocKkoCcTn cCHUMKA. [1se ee ocu napannerbHbl
CTOPOHAaM CHUMKA.

MpuMedaHue —PekoMeHayeMoe HanpaBneHue oceir: ocb OX HanpaeneHa cnesa Hanpaso, OY — CHU3Y BBEpPX.
Hayano koopauHaT COOTBETCTBYET HYNEBOMY MNUKCENO U306paxeHus.

3.14 onucbiBalOWNA NPAMOYTONbHUK 00bekTa: MuHMMAarbHbIA MO NNOWAAU NPSIMOYTONbHUK, NOM-
HOCTbIO cogepxaiumi nsobpaxeHue obbekTa.

MpumeyaHu e — KoopamHaTel MUHUMaNbHOIO OMUCLIBAIOLLErO MPSAMOYrofibHUKA 3adaloTcs B CK cHumka.

3.15 pesynsraTt oOHapyxeHus: Pe3ynbrat aHanu3a anroputmMom nmbo NpoToTMNOM CYMKW, CoaepKa-
LM Habop ONUCHLIBAIOLLMX NPSAMOYTONbHUKOB, HANAEHHBLIX aNTOPUTMOM OOHAPYXXEHUS1 0OBLEKTOB, a Taloke COo-
OTBETCTBYIOLLIME UM METKM Kriacca OnacHoOro npeamera.

3.16 curnan TpeBoru: CurHan, o)OpMUpPYEMbIN anropuTMOM NMMOO NPOTOTUMOM, YKa3blBaIOWMI HaNW-
YMe B UCCrielyeMol CyMKe OnacHbIX NpeaMeToB.

n pUMeYaHUe—HanpakTtuke JaHHbIA cMrHan ABSETCS CUrHaNoM K A40CMOTPY CYMKU NpejcTaBuTenaMun npaso-
OXpaHUTENbHbBIX OpraHoOB.

4 TpeboBaHunA K yCrioBUAM paboTbl CUCTEMbI

4.1 MNepepn npoBefeHMEM TECTUPOBAHUS AOIDKHbI ObITb YETKO CHOPMYNMPOBAHBLI TPEOOBAHUA K YCIOBU-
M paboTtbl anroputma nubo nporotuna. TpeboBaHuA k ycnoeuam paboTtbl (BXOAHLIM AAHHLIM) MOTYT (hOpMY-
NUPOBATbLCH:

- HAbOpPOM NPUMEPOB BXOAHBbIX AAHHLIX (BANUAALMOHHOMN BbIGOPKON);

- rpPaHULIAMM OAHO3HAYHO BbIYMCIIUMbIX YNCAEHHBIX NAapaMeTPOB;

- KQ4eCTBEHHbIMK CIMOBECHbLIMU OMNMUCAHUAMU, AOCTATOYHO I'IO,quﬁHbIMVI ana 0}1H03Ha‘-IHOI71 OLEHKN 3KC-
nepramm.

4 2 MNMpu 3agaHuu TpeboBaHuii nyTeM npeAocTaBneHns BanuaaluuoHHON BbIOOPKU AOMKHBI ObITb BbINON-
HEHbI CneayoLue ycnoBus:

- ANns BbIOOPKM AOMMKEH ObITb COCTABNEH CNNCOK YCnoBuii (TpeGoBaHuit), 3aaalowmx ycrnosus paborsl
anropuTma;

2
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- AaHHblE, BXOASLUME B BbIGOPKY, AOMMKHbLI ObITb pasmeveHbl METKaMM, COOTBETCTBYIOLLMMU TEM UK
WHbIM YCIOBUSM;

- Anst TpeboBaHui, 3agaBaeMblX B BUAEe AManasoHOB, PEKOMEHAYETCA ONpeaenuTb uHTepsan (wkany),
MHTepnpeTUpyeMblil 9KCNepTaMi, a Takke NpeoCTaBuTb A0CTAaTOYHOE YUCIO NPMMEPOB AN Pa3NUMYHbIX 3Ha-
YeHWil BBEIEHHOW LuKasbl ANsi OAHO3HAYHOW OLIEHKM TeKyLLero 3HayeHus. TpeGoBaHua B TakOM crnyyae 3a-
[aloTCa AN HEKOTOPLIX YPOBHEW BBEAEHHON LLUKArbI.

4.3 Mpu 3aganuu TpebGoBaHUI rpaHULLAMU OQHO3HAYHO BbIYMCIIMMbIX YUCTIEHHBIX NAPAMETPOB (Xapak-
TEPUCTMK) HeobxoaAMMO NPEaOoCTaBUTb METOAMKN BbIYUCNEHUI AAHHbBIX XapaKkTepucTuk (0AHO3HaYHbIe U Bbl-
YUCTIUMbIE).

4.4 Mpu 3agaHum TpeBoBaHUii KAYECTBEHHbLIM OMMCAHUEM OHO AOIMKHO COAEepXaTb AOCTATOMHO UHOP-
MaLuuu Ans BOCNPOU3BEAEHUA YCMOBUIA NPU NPOBEEHUN TEXHONMOMMYECKOro UCNbITaHus.

4.5 Mpu 3agaHun TpeboBaHUI KAYECTBEHHLIM ONMMCAHWEM OHO JOMKHO CoAepxaTb AOCTaTOuHO MHAOP-
Mauuu Ansi OAHO3HAYHOrO OTBETA dKcnepTa (NMMOO rpynnbl 9KCNEPTOB) NO KaXAOMY 3NEeMEHTY TECTOBOW Bbi-
BopKu.

4.6 MNpu NpoBEAEHUU TEXHOMOTUYECKNX UCTbITAHUI TPEBOBaHMA K YCNOBUAM paboThl, 3a4aBaemble My-
TEeM NpeAoCTaBNeHns BanugaUMOHHON BbIBOPKM, MPOBEPSIIOTCA NYTEM 3KCMEPTHON OLIEHKU.

5 TectoBas Bbl6opkKa

5.1 TectoBas BbIOOpKa POPMUPYETCHA MYTEM CbEMKM C UCMONb30BAHMEM MHTPOCKONA (MOMNYyYEHUs U30-
OpakeHWI) CYMOK, COAepXKaLLMX U HE COAEPXKAaLLMX OMAaCHbIE BIIOXEHUS.

5.2 Moaenb MHTPOCKONAa, UCMONb3yeMOoro Anst GOpMMPOBaHUA TECTOBOIN BLIOOPKK, AOMKHA ObITb OTpa-
>KEHa B NPOTOKOMAaX UCTbITAHUA/TECTUPOBAHUS.

5.3 OBBLEKTUBHOCTL TECTOBON BbIOOPKW. TecToBast BbIOOPKA MOXET CUMTATLCA B TOW UMW UHOW CTENEHU
HeoObEKTUBHON, ECIN:

- paspaboTuunk anroputMma/nporoTuna (ganee — paspaboTyumnk) umen 4OCTyN K AAHHbIM;

- pa3paboTuuk npegoctasun o6opyaoBaHue, UCNONb30BaBLUEECH NPU CO3AaHuM unm obpaboTke Basbl
ZaHHbIX, ocobeHHO ecnu nogobHas AeATenbHOCTL MOBMUANA HA XapakTep Unu KayecTso 0a3bl AaHHbIX (Ha-
npumep, yaaneHue HekoTopbix 00pas3uoB);

- UCNbITYEMbII anropuTM paHee Bbin MPOBEPEH U HACTPOEH C CNONb30BaHUEM AaHHON 6a3bl AAHHbIX.

MpuMeyaHue—[aHHble He AOIKHEI MCTIONB30BATLCA B UCTIBITAHUK, €CNU OAWH UMW HECKONBKO pa3paboTumnkoB
paHee WMeNu K HUM gocTyn. Mpegbifyllee UCTBITAHWE UMW HACTPOiKa CUCTEMbI C CNONb30BaHWeM BIGOPKM (BCei Unu
ee hparMeHTa) AOIKHbI GbITh OTPaXeHbl B MPOTOKOMNE UCTILITaHUS.

5.4 [laHHble He A0MKHbI NOBTOPHO UCMOMNb30BaThCA AN TECTUPOBAHUA, €CNU TECTUPYEMbIA anropuTm
Obl/1 HACTPOEH HA OCHOBE AKCMITyaTaLMOHHbIX XapaKTePUCTUK, NONYYEHHbIX B X04€ nNpeablayLlero TecTupoea-
HUS NO STUM AaHHBIM.

5.5 MNpwu 3agaHum TpeboBaHui K yCNoBusiM paboTbl NyTem NpefoCTaBnNeHUs BanuaauuoHHONW BbIGOpKU
TecToBas BbIOOpKA AOmMKHA (POPMUPOBATLCS U3 TOW Xe reHepanbHOW COBOKYNHOCTH.

5.6 Mpu NoATBEPXKAEHUM XapaKTEPUCTUK paboTbl B pasnuUyYHbIX YCROBUAX TECTOBAA BbIGOpKA AOMKHA
coaepatb AN KaXA0ro U3obpaxkeHnsi MeTagaHHble, cogepXkalume nHcpopmaumio 06 ycnosusax Cbemkm.

5.7 Momumo u3oGpaxkeHuii TeCToBas BLIOOPKA AOMKHA coaepxaTtb dainbl pasmeTkn. dannsl pasmMeTku
AOMXKHbI coaepXKarb CreayoLLyio A0NOMHUTENbHYI0 UHAOPMaLUIO.

5.7.1 ina TeCTMpOBaHUA Ka4yecTBa pacno3HaBaHUs — CMUCOK ONACHbLIX NPeAMETOB, CoaepXalLumxcs B
cyMmKe.

5.7.2 [ina TeCTUPOBAHMSA KAYeCTBA 0OHAPYXXEHUS — CMUMCOK ONacCHbIX NPEAMETOB, a TaKKe KOOPAUHATbI
ONUCHLIBAIOLLMX MPSAMOYTONbLHUKOB, UM COOTBETCTBYIOLLIUX.

5.7.3 MNpyn HanuuuK B BLIGOPKE YCNOBHO-0MACHbLIX 0OBLEKTOB KaXKAaA CyMKa Takke A0mkHa ObiTb pazMe-
YyeHa kak onacHas nmbo 6esonacHas.

5.8 B cnyuae ecnu BbIOOpKa CO34a€eTCA C LIeNbIo NOATBEPXKAEHNSA (PUKCUPOBAHHBIX BEPOATHOCTHBIX Xa-
pPaKTepUCTUK, ee pasmep AOMKEH ObITb JOCTATOYEH ANS UX MOATBEPXKAEHUA C HEKOTOPOI TOYMHOCTLIO (AnA
HEKOTOPOro A40BEPUTENBHOIO MHTEPBAana) U 40BEPUTENBHON BEPOSTHOCTLIO.

MpumeyvaHunsa

1 HoBepuTenbHasa BEpPOATHOCTb, a TakKe TOYHOCTb OLIEHKW 3aBUCAT OT Lenei TecTuposaHus. PekomeHaauum no
BLIGOPY OBEPUTENBHON BEPOSTHOCTM M JOBEPUTENBHOMO MHTEPBana onucaHsl B NpUNoXeHun A.

2 [NpumMep pacyeTa pasMepoB BbIOOPKU NPUBEAEH B NMPUNOXEHUH A.
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6 CueHapHble UcnbITaHus

6.1 Moaenb UHTPOCKONA, UCMONb3yeMOro AN CLUEHaPHbIX UCMbITAHUM, AOMKHA ObITb OTpaXeHa B Npo-
TOKONAax UCNbITAHNSA/TECTUPOBAHUS.

6.2 inA npoBeAeHUS TEXHONMOTMUYECKUX UCMIbITAHWI AOMKeH ObiTb cchopMMpoBaH HaGop CymMOK, coaep-
»Kalux onacHble nNpeaMmeThbl U He coaepxawmx nx. Cymku, coaepxalume onacHble npeaMeTbl, MOTYT coaep-
XaTb OAWH UNN HECKONbKO ONacCHbIX NPeaMeTOoB.

6.3 na dopmupoBaHus Habopa CyMOK AONYCKAETCA UCMOMb30BaHNE UMUTATOPOB ONACHbLIX NPEAMETOB
npyu yCNOBUMW, YUTO OHWU HEOTIIMYMMBI OT OPUTUHASBHBLIX ONACHLIX NPEAMETOB.

6.4 OBbLEKTUBHOCTb UCTIbITAHUI. ICNBITaHWUA MOTYT CHUTATLCA B TOW UITU UHOMN CTENEHU HEOObLEKTUBHBI-
MU, ecnu:

- paspabotuuk anroputma/nporotTuna (aanee — paspaboruunk) uMmen AoCTyn k Habopy Cymok;

- pa3paboTunk npeocTaBun YacTb CyMOK NGO UMUTATOPOB ONACHbLIX NPEAMETOB;

- UCMBITYEMbI anropuTm paHee Obin NPOBEPEH U HACTPOEH C UCNONb30BaHUEM UCNOSb3YEeMOro NPU UC-
NbITaHUAX Habopa CyMOK.

6.5 [laHHble He AOMmKHbI MOBTOPHO UCNONbL30BATLCA ANA TECTUPOBAHUA, €CNU TECTUPYEMbBIA anroOpUTM
OblnN HACTPOEH HA OCHOBE JKCMITyaTaLMOHHbIX XapaKTEPUCTUK, NONYYEHHbIX B X0A€e NpeabiayLLero TecTuposa-
HUA NO 3TUM AAHHbIM.

6.6 Mepen npoBeAEHMEM TEXHONMOMMHYECKUX UCNbITAHUI AOMKHbI ObITh COrnacoBaHbl NOPAAOK UX Npo-
BEAEHUSA U METOAMKA UCNONbL30BAHMA NPOTOTUNA. OnpeaeneHo NoHATHE TecTa.

MpumMeyaHue— Hanpumep, KONUYECTBO CKAHNPOBAHUIA ORHOI CYMKM, @ TakKe Noruka oGbegUHEHNUS pesynb-
TaToOB pacrnosHaBaHusi U 06HapYXeHUs AN HECKONBKUX NPOrOHOB OAHOW CYMKU.

6.7 CueHapHbIe UCNIbLITAHUA Pa3aenalnTca Ha TecTbl. OAuH TeCT Nogpa3yMeBaeT NPOBEPKY OAHON CYMKM.
TeCTbl, NPOBOAMMbIE B PAMKAX CLIEHAPHbLIX UCNLITAHWIA, AENATCA Ha ABa TUNa.

6.7.1 TecTbl, aMynupyoLMe NpoBEpPKY ONAcHOW CyMKM (Aanee — TeCT Ha TPEBOTY).

6.7.2 TecTbl, SMynupytoLme npoBepky 6e3onacHoi CyMku (Aanee — TECT HA NOXHOe cpabaTbiBaHUE).

6.8 B cny4ae ecnu ucnblTaHWA NPOBOAATCS C LENbIO0 MOATBEPXKAEHUA (PUKCUPOBAHHBIX BEPOSATHOCTHBIX
XapaKkTepPUCTMK, YNCINO TECTOB AOMKHO OblTh AOCTATOUHbIM ANS1 X NOATBEPXAEHUS C HEKOTOPOW TOYHOCTLIO
(anA HEKOTOPOro AOBEPUTENbLHOTO MHTEPBAna) U JOBEPUTENbHO| BEPOSATHOCTLIO.

MpumedvyaHuns

1 [oBepuUTenbHas BepOATHOCTb, a TakKe TOYHOCTb OLEHKW 3aBUCAT OT Lieneil TecTuposaHus. PekoMeHaaLumn no
BbIGOpY A0BEPUTENBHON BEPOATHOCTU WU JOBEPUTENBHOrO MHTepBAra ONucaHsl B MpUIoxeHun A.

2 MpuMep Yucna TeCTOB NPMBELEH B MPUNOXeHUN A.

7 NMoka3aTenun KayecTsa

7.1 MNokas3aTenu kayecTBa, paccyuTbiBaeMbie B nNpoLecce NpoBeaeHUA TeXHOMOrM4ecKkoro
ucnbITaHUA

7.1.1 MNokasaTenu KkayecTsa pacno3HaBaHus:

- BEPOATHOCTb NPaBuUbHOro popmmupoBaHua curHana Tpesoru (BMdCT) — oTHOLLEHME Yucna OnacHbIX
CYMOK, BEPHO MAEHTUULIMPOBAHHLIX anropuTMOM/MPOTOTUNOM K OGLLEMY YMCIy ONacCHbLIX CYMOK;

- BEPOATHOCTb ¢hopMupoBaHUS curHana noxHow tTpesorn (BOCITT) — oTHoweHue Yncna 6e3onacHblx
CYMOK, UAEHTUDULIMPOBAHHBIX anropuTMOM/NPOTOTUINOM KaK ONacHble, K 06LLemMy uncny 6e3onacHbIX CyMoK;

- BEPOATHOCTL NPaBUIILHOTO pacno3HaBaHus onacHoro npeameta (BIMNPOIM) — oTHOLUEeHWe Ynucna BEpHO
pacrno3HaHHbIX ONaCHbIX NPeAMETOB K 06LLUEMY YMCIY ONacHbIX NPEAMETOB B BbIOOPKE;

- BEPOATHOCTb NOXHOT0 pacno3HaBaHus onacHoro npegmMeTa (BJIPOIM) — oTHoOLWweHWe Yyncna HeBepHO pac-
MO3HAHHbIX OMACHbIX MPEAMETOB K 06LLEMY YACNY pacnO3HAHHbIX anropUTMOM OMacHbIX MPEAMETOB B BbIOOPKE.

MpumMmevyaHunsa

1 B LaHHOM cryyae rnog CymKoii nogpasyMeBaeTcs 3annch B TECTOBOI BbIGOpKe, COOTBETCTBYHOLAA OAHON CyMKe.

2 MNokaszatenu BMOCT n BOCINT paccuuTbiBatoTcsA Tonbko NapHo, Hanpumep BMNOCT npu BOCNT.

3 [na pacyeta nokasatens BOCIIT Bbibopka AomxHa cogepxaTb Habop usobpaxeHuidi, COOTBETCTBYIOLLNX 6e3-
onacHbIM CyMKaM.

4 MokasaTenu BMPOM/BJIPOI fomkHel BbiTb paccynTaHbl ANA KaXAOro onacHoro M yCroBHO-OMacHoro Kracca
NpeaMETOB pasgenbHo.

5 MNokasaTenu ka4ecTBa pacno3HaBaHWUsA He yYUTHIBAOT TOMHOCTb foKanu3aLumum anropuTMoM OnacHoro npejmeTa.
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7.1.2 MNokasatenu kayecTBa OOGHapyKeHUs

Mpu TecTUpOBaHUM KauecTBa 0OHAPYXeHUs AOIMKHbI ObITb paccunTaHbl 6a3oBble NOKa3aTeNn KayecTea
oBHapyxeHus:

- BEPOATHOCTb NPaBUMbHOrO 00HapyXeHus onacHoro npegmeta (BMOOIM) — oTHOLIEHWE Yucna BEPHO
0BHapy>XeHHbIX ONACHBLIX NPeAMETOB K 0BLLEeMY YMCY ONAaCHbIX MPEAMETOB B BbIDOPKE;

- BEPOATHOCTb JTIOXKHOTO OOHapy>eHusi onacHoro npeameta (Bf1IOOM) — OTHOLUEHWE YMCna HEBEPHO
pPacno3HaHHbIX OMACHbIX NPEAMETOB K 0OLLEeMy YnUCy OOHaPYXEHHbLIX anropuTMOM OMAaCHbIX NPEaMETOB B
BblGOpKE.

MpumedaHunsn

1 OaHHble nokasaTenu pekoMeHAyeTca UCNoMb3oBaTh B TOM YUCne Ans 3agaHus TpebosaHuii kK paboTe anropuT-
moB/npoToTuna. TpeboBaHWA [OMKHbI 3a4aBaTbcs TOMbKO B BUAE napsl BMOOM npu BITOOTT.

2 [Ina koppekTHoro pacyeTa nokasatenei BMNOOI u BIOOIM HeobxoguMo onpeaenuTb METOAUKY pacdeTa Tou-
HOCTW NMoKanusauuu 1 Nopor, 3ajaroLlnii MUHUManbHYH TOYHOCTb NoKanuaaumn. PekoMeHaauun No METoAUKe pacyeTa
TOYHOCTU NTOKanM3auum n UCrnonb3yeMoro nopora AaHel B NpUoXxeHuu B,

7.1.3 Ansa paHXMpoBaHUA HECKOMNbKUX anropuTMOB N0 NoKasaTensam u3 n. 7.2.1 pekoMeHAyeTcs uCnofb-
30BaTb $-Mepy, BblYUCNAEMYIO N0 hopmyrne

®-mepa = 2*(B2 + 1)*BMOOM*(1 — BMIOOM)/(B*2*(1 — BMOOIT) + BMOOM)

MpumeyvyaHunsa

1 KoadbpuuumeHt B > 0 3agaeT OTHOCUTENBHYIO 3HAYMMOCTb nokasateneit BMNOOIM u BNOOM. Ecnm b = 1, T0
BMOOI n BIIOOI umMetoT paBHyto 3HaduMocTb. Ecnin b < 0, To npeanovTteHne otgaerca BIIOOM, B npoTUBHOM crny4ae
cootBeTcTBEeHHO BMOOT.

2 MNokasaTenb G MOXET NPUHUMATL 3Ha4YeHus B AuanasoHe oT 0 Ao 1, npu aToM 3HayeHne 1 cOOTBETCTBYET Hau-
nydwemy kadecTsy paboThl.

3 lMpwu oTcyTcTBUM TpeboBaHMiA No nokanusauun nunu Kavectsy paboTbl ANsi CpaBHUTENbHOW OLIEHKU MOTYT MC-
nonbL30BaThCA MHTErparnbHble XapakTepuUCcTUKK, ofucaHHble B NpUnoXxeHuu B.

7.2 NokasaTenu KkayecTea, paccumTbiBaeMble B nNpoLecce NPoBeAeHUA CLeHAPHOro UCNbITAHUA

7.2.1 lNokasatenu Ka4yecTea pacno3HaBaHus:

- BEPOATHOCTb NPaBubHOrO hopMupoBaHua curHana Tpesoru (BMNOCT) — OTHOLIEHME YUCna BEPHO
nogasaemblX CUrHanoB TPEBOrM K O6LLEMY YUCHY TECTOB HaA TPEBOTY;

- BEPOATHOCTb (HOPMUPOBAHMA CUTHanNa noxHon Tpesorn (BAOCIT) — orHolweHue yncna nogasaembix
NOXHbIX CUrHaNoB TPEBOru K 00LLEMY KONUYECTBY TECTOB Ha NOXHbIE CpabaTbiBaHUS;

- BEPOATHOCTb NPaBusIbHOrO pacnosHasaHus onacHoro npeameta (BMPOI) — oTHOoLeHne yncna BepHo
pacno3HaHHbIX ONacHbIX NPeAMETOB K O6LeMy YMChy OnacHbIX NPeaMETOB, UCMNONb30BAHHLIX B TECTAX Ha
TpeBory;

- BEPOATHOCTb NIOXKHOrO pacno3HasaHua onacHoro npeamera (BJIPOIM) — oTHoweHue Yncna HeBepHO
pacnosHaHHbIX ONaCHbLIX NPEAMETOB K OOLLEMY YMCIy ONACHbIX NPEAMETOB, 3a(MKCUPOBAHHBLIX B TECTaX Ha
TPEBOrY.

MpumeyaHunsa

1 MNokasaTtenu BMAOCT n BOCIIT paccuntbiBaloTes Tonbko napHo, Hanpumep BMDCT npu BOCNT.

2 Mokasatenu BMPOM/BJIPOI gomkHel 6biTb paccuuTaHbl AN KaXA0ro onacHoOro U yCroBHO-ONACHOro Kracca
NpPeAMETOB pasferbHo.

3 MNokasaTenu kavecTesa pacno3HaBaHUA He YyYUTbIBaAKOT TOYHOCTb NToKanusavluu anroputMomMm onacHoro npegmera.

4 MokasaTens BJIPOIN MoXHO paccuuTbiBaTb NO BCEM TeCTaM, O4HAKO B TaKOM criyyae OTHOLWEHWe Konudectsa
TECTOB HEOOX0AMMO [ 0NONHUTENBHO yYUTHIBaTL B hopMyre Ans pacyeta BITIPOIT.

7.3 Ona nokasarenen kadecrea no 7.1.1, 7.1.2, 7.2.1 pomkHa ObITb BblMMCNEHA HEONpeaeneHHOCTb
pesynbLTaToB UCMbITAHUI, A TaKKe onpeaeneHbl NPUHLUMNLI U POPMYIbl AN BbIMUCIEHUSI HEONPEAENEeHHOCTHU.

MpuMeyaHu e — lNpuMep BolpaxeHUi ANA pacyeTa HeONpeAeNneHHOCTU NpefCTaBneH B NPUNOXeHU A.

8 Bepudmkauma akcnepTHbIX OLLEHOK

8.1 Ipu BO3HNKHOBEHMM CNOPHBIX CUTYALMIA KacaTenbHO YCNOBMI NPOBEAEHUS CLIEHAPHbLIX UCTILITAHUA U
n306paxkeHUii TECTOBOM BbIOOPKM CMOPHbIE CUTYyaLIMM Pa3peLLaloTCsl NyTeM NPUBIEYEHUSA rPYNMbl 9KCNEPTOB.

8.2 'pynna aKcnepToB A0IMKHA COCTOSITb U3 HE MEHEE TPEX YEnoBeK, UMEIOLLUX 10CTaTO4HYIO KBanuum-
Kauuio B obnactu aHanu3a TEHEBbIX PEHTreHOBCKNX CHUMKOB.
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8.3 MNpynna sKcnepToB NPUHUMAET peLLeHne MO KaKOoMY U300paXKEHUIO TECTOBOI BbIGOPKHU, BbI3bIBAIO-
LieMy pasHornacus.

8.4 Mpun aHanu3e TeCTOBON BLIOOPKM peLLeHne NPUHUMAaETCS NyTeM rofiocoBaHuns. B cnyyae ecnu KoH-
CEHCYC He AOCTUTHYT, CMOPHOE n300paXkeHne yaanserca U3 TECTOBOW BbIDOPKU U 3aMEHAETCA APYrUM.

8.5 Mpu aHanuse ycnoBui CUEHapPHbIX UCMbITAHUIA PELLEHne Takke NPUHUMAETCA NYTEM rOfI0COBaHUSA
no KaXkgomy CMOPHOMY TECTY, MPOBEAEHHOMY B PAMKaX CLEHAPHbIX UCTIBITAHUIA. B criyuae ecnm KOHCEHCYC He
OOCTUTHYT, TECT CHUUTAETCA CNOPHBLIM U TPeOYET NOBTOPHOTO NPOBEAEHUS.
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MpunoxeHue A
(o6sa3aTenbHoe)

BbluncneHune HeonpeaeneHHOCTeN, HEOGXOAUMbIX pasMepoB BbIOOPOK U 06 beMa UCNbITaHUI

A1 TpuBeaeM HekoTopblie U3BECTHBIE (PaKThl U3 TEOPUN BEPOATHOCTEN, KOTOopble ByAyT UCMONbL30BaHbI fanee Ans
OL|EHOK.
MycTh £4...€,, — He3aBUCMMbIE OrPaHUYEHHbIE CryHaiHble BENUYUHDI
a;<¢g<b,

U Eg,...Ee, — vx MaTemMaTuueckue oxuziaHus.
Torpa BepOATHOCTb OTKIIOHEHUS cpefHero apudgmMeTnyeckoro

1 N
£= NZS,-
i=1
OT ero MaTemMaTu4eCckoro oxxuaaHuAa
1 N
Ee= NZESI'
i=1

Ha Benn4uHy 6onee £ MOXeT ObITb OLieHeHa ¢ Ucronb3oBaHWeM HepaBeHCTBa XedauHra [1]

2.2
P(e—Ee|>¢€)<2exp __2N"e

é(bi -a)?

Mpu 3TOM Takas OLieHKa He 3aBUCUT OT pacnpefeneHunit 4., YacTHeIM Cny4YaeM ONUCaHHOrO BLILLE HEPaBEHCTBA
SIBMAETCA OL|eHKa OTKMOHeHUs! YacToThl By (A) € [0, 1] HekoToporo cobbiTua A B cepun N HE3aBUCUMBIX UCNBITAHUIA OT €ro
BeposATHOCTU P(A) = ET(A)

P(|8y (A)-P(A)>¢) S2exp(—2st)_ (A1)

®opmyna (A.1) no3sonseT Ans TOMHOCTU € M YMcna uenelTaHWil N Nony4nTb OLEHKY AOBEPUTENBHON BEPOATHOCTH P,
¥ HaobopoT, ANA 3agaHHOW AOBEPUTENBHON BEPOATHOCTU U TOYHOCTU — OLIEHKY Yucna ucnbitaHuii N. Yucna ucneltaHuin
AN pas3nuyHbIX 3Ha4YeHWn P 1 € npefcTaBneHsl B Tabnuue A. 1.

C ucnone3oBaHWeM Tabnuuel A.1 1 dopMynbl (A.1) MOXHO BBIMUCIUTE HEOMPELENIeHHOCTU U OLEHUTE pasmephbl
TecToBbIX BbIGOPOK ANSA NokasaTenei Ka4ecTBa, YCTaHOBMEHHbIX B CTaHgapTe. TOYHOCTb OLEHKM 3afaeTcs Npexie Bcero
TpeboBaHUAMM K UCCefOBaHWI0, OHa JoMXHa BbITh He MeHee

£<1,0- P
rne P*— noateepxaeMas BePOATHOCTb.

Tabnuya A1 — Tabnuya MUHAMANEHOTO KONMYECTBa UCMBITaHUIA B 3aBUCUMOCTY OT [LOBEPUTENEHON BEPOATHOCTH 1
TOYHOCTU

LoBepuTensHas Touroctb

BEpOATHOCT £=0,1 £=0,05 £=0,02 £ =0,01 ¢ = 0,005 e = 0,001 e = 0,0001
P=0,75 104 416 2600 10.398 41.589 1.039.721 | 1,04E+08
P=09 150 600 3745 14.979 59.915 1.497.866 | 1,5E+08
P=10,91 156 621 3877 15.506 62.022 1.550.546 | 1,55E+08
P=0,92 161 644 4024 16.095 64.378 1.609.438 | 1,61E+08
P=0,93 168 671 4191 16.763 67.049 1.676.204 | 1,68E+08
P =0,94 176 702 4384 17.533 70.132 1.753.279 | 1,75E+08
P=0,95 185 738 4612 18.445 73.778 1.844.440 | 1,84E+08
P=0,96 196 783 4891 19.561 78.241 1.956.012 | 1,96E + 08
P=0,97 210 840 5250 20.999 83.995 2.099.853 | 2,1E + 08
P=0,98 231 922 5751 23.026 92.104 2.302.585 | 2,3E + 08
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OkoHYyaHue mabnuupi A.1

[oBepuTenbHas TouHocTb
BEPOATHOCTD £=0,1 £=0,05 £=0,02 £=0,01 ¢ = 0,005 £ =0,001 £ = 0,0001
P=0,99 265 1060 6623 26.492 105.967 | 2.649.159 | 2,65E + 08
P=0,999 381 1521 9502 38.005 152.018 | 3.800.451 | 3,8E + 08
P =0,9999 496 1981 12.380 49.518 198.070 | 4.951.744 | 4,95E + 08

ﬂosepMTeanaﬂ BEPOATHOCTb TakXKe Bb|6v|paeTc;| B 3@aBUCUMOCTU OT Tpe6OBaHMl71 K uccrniegoBaHusMm. OgHako OLeH-
KW, nony4YeHHble ¢ JOBEPUTENTbHBIMUA BEPOATHOCTAMU MEHee 0,9, 06I'Ia,anOT HEeAO0CTaTOYHOW AOCTOBEPHOCTBLIO ANA Npak-
TUYECKOro NpMMeHeHUA.

A.2 BbluucnieHUe pa3mMepoB TECTOBOM BbIGOPKM NMMGO yucna TeCTOB NPU TECTUPOBaHUM KayecTBa
pacnosHaBaHUsA onacHbIX NpeaAMeToB

Mpwn TecTMpoBaHUM anropuTMOB pacrno3HaBaHMA OnacHbIX NPeAMETOB BbIMUCNSAIOT criefyiolMe rokasaTenu:

- BEPOSTHOCTb MpaBunbHoro popMupoBaHua curdana tpesorn (BMNOCT) — oTHOWeHWe ynucna onacHbIX CYMOK,
BEPHO UAeHTUMNLMPOBaHHLIX anropUTMOM/NPOTOTUNOM K 06LLEMY YMCAY ONaCHBIX CYMOK,;

- BEPOSATHOCTb (POPMUPOBaHUSA curHana noxHoi Tpesoru (BOCINT) — oTHoweHWe Yncna 6e3onacHbIX CYyMOK, Ui eH-
TUDULMPOBAHHLIX anropuTMOM/MPOTOTMIOM Kak onacHble, k obwemy vucny 6esonacHeiX CyMOK;

- BEPOSATHOCTb MpaBuUIIbHOMO pacrno3HaBaHUA onacHoro npeameta (BMPOMM) — oTHowleHWe Ynucna BepHO pacnos-
HaHHbIX ONacHbIX NPEeAMETOB K 06LLeMy YACIY ONacHbIX NPeAMETOB B BbIGOpKe;

- BEPOSATHOCTb JTIOXHOro pacnosHaBaHUa onacHoro npeaMeta (BfIPOMM) — oTHOWeHWe Yyncna HEBEPHO pacno3HaH-
HbIX OMacHbIX NPeAMeToB K 06LLeMy YUCIY PacnO3HAHHBIX aNfOPUTMOM ONaCHbLIX NPEAMETOB B BLIGOpKe.

PaccmoTpum npuMep pacyeTa paaMepoB TecToBol BbiGopkn ana napametpos € = 0,02 n P = 0,9, npeabsBnseMbix
kK BNOCT/BOCIIT, n e =0,01 n P =0,92 — ana BNPOM.

BMN®CT pna paccmartpuBaeMbix napametpos no Tabnuue A.1 N = 3745. 3To o3HaqaeT, 4YTo KonuyecTso U3obpaxe-
HWIA OMacHbIX CYMOK [JOMMKHO BbITb HE MeHee 3745.

BOCIT pnsa paccMmartprBaeMbix napameTpos no tTabnuue A.1 N = 3745. 370 03Ha4aeT, UTo KONMYecTBO M3obpaxe-
HW GeaonacHbIX CyMOK AOMKHO ObITb He MeHee 3745,

BMPOM ansa paccmaTtpuBaeMbix napaMeTpoB, Tabnuue A.1 N = 16.095. 310 03Ha4aEeT, YTo YNCNO ONACHBLIX BNOXe-
HWiA B CYMKM JOMMKHO 6bITb He MeHee 16.095. INMpu aToM ecnu Takue TpeboBaHUA npeabaenaoTca k BMPOM no kaxaoMy
Knaccy onacHbIX NpefMeToB, To Heobxoaumo no N onacHbIX NPeAMETOB KaxXaoro krnacca.

Takum oB6pasoM, TecToBas BbIGOpKa AOIKHa cogepXaTb He MeHee 3745 onacHblX CyMOK U He MeHee 3745 Ges-
onacHbIX CyMOK. KpoMe Toro, onacHele CyMKM JOMDKHEI coiepxaTb He MeHee 16.095 BnoxeHun. AHanorm4Ho NpoBoauTCS
Bbl4UCNEHNE MUHUMATBLHOrO KonmyecTBa TECTOB AJ1 NPOBEAEHUA HATYPHOrO SKCNEPUMEHTA.

BNPOIM. Tak kak obLyee 4Yncrno pacno3HaHHbIX anropuTMOM OMacHbLIX NPEAMETOB B BLIGOPKE 3aBUCUT OT XapakTepu-
CTWK anropuTMa, TO AOBEpUTENbHasA BEPOSATHOCTb U TOYHOCTb A4Sl HEro He 3afaloTcA OAHO3HA4YHO pasMepaMu BbiGopku.
OpHako ¢ ucnons3osaHnem Tabnuubl A.1 nubo dopmynel (A.1) nocne ncNbITaHUA ANA NONYHEHHOrO YMCNa pacno3HaHHbIX
onacHbIX NPegMeToB MOryT BbiTh NONyYeHbl 3HA4YEHUST € U P, T. €. OLleHKN HeonpeaeneHHOCTH.

A.3 BbluucneHue pasmepos TeCTOBOW BbIGOPKM NPU TECTUPOBaHUKM KayecTBa pacnNo3HaBaHUA ONacHbIX
npeameTos

Mpw TecTUpoBaHWUK Ka4yecTBa 0GHapPYXEHNS JOMKHEI BbITh paccymTaHbl 6a3oBble Nokasatenu kayecTsa obHapyXeHus:

- BEPOATHOCTb NpaBunbHoro obHapyxeHnsa onacHoro npeameTa (BMOOM) — oTHowWweHWe Ynucna BepHO oGHapyXeH-
HbIX ONaCHbIX NPEAMETOB K 0BLLEMY YMCIy ONacHbIX NPEAMETOB B BIGOPKE;

- BEPOATHOCTb NOXHOro obHapyxeHua onacHoro npeamera (BNIOONM) — oTHOLWeHWe Yncna HEBEPHO pacno3HaH-
HbIX OMaCHLIX NPEAMETOB K 00LLeMy Yncny obHapyKeHHbIX anropUuTMOM OnacHbIX NMPeAMEToB B BbIGOpPKe.

PaccMoTpuM npumep pacyeTa pasmepos TecToBOI| BeIGopKu Ans napametpos € = 0,02 n P = 0,9, NnpeabasnaembIx
k BMNOOTM. Ansa paccmaTtpuBaembix napameTpoB no Tabnuue A.1 N = 3745 sTo 03Ha4aeT, 4YTo KOnM4eCcTBO ONacHbIX Npea-
METOB [JO/DKHO BbiTb He MeHee 3745. IMpu atom BMOON onpeaenseT HanpAMYH He KONUYeCTBO M3oBpaxeHuid, OaHaKo
BCE e NO3BONAET OLIeHUTL ee pasmep AS HEKOTOPOro Pa3yMHOro NPEAMNONOXEHUS O KONUYECTBE ONacHbIX MPeAMETOB B
CYMKe (pekoMeHAyeTes ucnonb3osaTb 1—2 NnpegMeTa B Kaxgoi onacHoi cymke).

BI1OOTT. Tak kak obLyee uncno obHapyXeHHbIX anropuTMOM OMacHbIX NpegMeToB B BbIOOPKE 3aBUCUT OT XapaKTe-
pVCTWK anropuTMa, To foBepuTenbHas BEPOATHOCTb M TOYHOCTL AF1A HEro He 3aAatoTcs O4HO3HaYHO pasMepamu BelGopKH.
OpHako ¢ ucrnonb3oBaHWeM Tabnuusl A.1 nubo opmynel (A.1) nocne UCnbITaHUA ANA NONYYEHHOro Yucna obHapyXeH-
HbIX OMAaCHLIX NMPEAMETOB MOryT ObITb NMOyYeHbl 3HAa4YEHUS € U P, T. €. OL|eHKN HEOMNPEAENEHHOCTH.
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MpunoxeHune b
(cnpaBouHoe)

OueHKa KavyecTBa floKanusaLum

3apada o6Hapy)eHUs 06bekTOB SBNAETCA O4HOW M3 KNaccMYeckux 3afad KoMMboTepHoro 3peHus. MNpu aTom ans
onpeaenenns cakta o6HapyxeHus oGbekTa HeobxoaMMa oLeHKa kadecTBa nokanuaauuu. Hambonee nonynapHoi MeTpu-
Koii KayecTBa nokanusaLum, UCnonb3yeMoi NpakTUYECKM BO BCeX MexXAyHapoaHbIX TeCTaxX U KOHKypcax (Hanpumep, [2],
[3], [4], [5]), ABNAeTCA MeTpuKa «nepecedeHne Hag obveguHeHnem» — lMkO (Intersection over Union)

Mk0 =

non’
rae [M* — aTanoHHas (UCTUHHaRA) obnacTb, 3aHMMaeMas 0GLEKTOM Ha U3o6paxeHuu (STarnoH).
M — pesynbTaT paboTbl anroputMa (06HapyxeHue).

OnA 3agaun obHapyxeHWUs onacHbix 06bekToB M 1 M* — 370 onuckiBatoLWmMe NPAMOYTrofIbHUKW (NPSIMOYTONbHEIE 06-
nactu). MNpu atom 3anaetca HekoTopklin nopor ¢ [0 ... 1]. AaHHbIA nopor 3agaeT MUHUManNbHY0 HeobxogUMYIo TOMHOCTb.
Ecnu nokasatens k0 6onbLue AaHHOro nNopora, To 06bekT cHUTaeTca 06HapyXeHHBIM. B cny4ae ecniu Heckonbko o6Hapy-
XXEHWIA YAOBMNETBOPSAIOT YCNOBUIO 0B6HApYXeHUS, B Ka4eCcTBe NPaBUITbHOMO NPUHUMAaETCS OGHapyXeHUe ¢ MaKcuMarbHbLIM
KO, ocTarnbHbIE CHUTAIOTCA NOXHBIMMU.
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MpunoxeHue B
(cnpaBoyHoe)

MHTerpanbHble NoKasaTenu KayectBa OGHapyXeHUA

B cniyuae ecnu He npefbABNAETCs KOHKPETHLIX TPeBoBaHUA K BEPOATHOCTAM NPaBUMBHOMO W NOXHOrO oBHapyxe-
HWSA, HO NpW 3TOM 3agatoTcs TpeboBaHWA MO TOYHOCTU NoKanusauuu, AN cpaBHEHUA anropUTMOB PEKOMEHAYETCS UCMOoSb-
30BaTb T. H. CPELHIOK TOMHOCTL [4]. [aHHbIi nokasaTenb NO3BOMSAET OLEHUTb Ka4ecTBO paboThl anropuTMa B CpeaHeM.
[ns aToro TeCTUpyeMbI anropuTM AOMKEH Kaxgomy dakTy obHapyxeHus (runotese) NpunuckbiBaThb T. H. KOIDULMEHT
yBepeHHocTU (score) € [0, 1]. [Npun aToM NpeanonaraeTcs, YTo ANSA BKIOYEHNA rMNoTe3kbl B OTBETHI anroputMa (HangeHHble
0b6beKThI) UCMOMb3YETCA NPOCcTeiilee NoporoBoe npasumo. Takum o6pa3om, perynupysi Nopor, Mbl MOXeM rmMbko MeHATb
XapaKkTepucTKK anroputMa.

BBeaeM NMOHATUS TOYHOCTM W MOMHOTHI:

Ne (o)
TouHocTb (Precesion)(f) = ;
N (t
MonHota (Recall )(t) = N( ) ,

rae NG(t) — uncno BepHsIX runoTes ¢ probability > t;
NP(t) — umcno runotes ¢ probability > t;
N — uncno o6beKTOB B TECTOBOI BbIGOPKE.

Ona kaxgoro 3HaveHuaA t oT 0 Ao 1 cyLlecTBYET Napa 3Ha4eHWn «TOYHOCTb — MofHoTa». [paduK, 3agaBaemblit
JaHHLIMWU BeNIMYMHAMK, Ha3bIBAETCA rpaddMKoM «TOYHOCTb — norHoTa» unu PR Curve. [aHHbI rpadpmk xapakrepuayeT
KadecTBO 0BHapyxeHus anroputMa. Ons cpaBHUTENBHON OLEHKN anropuTMOB UCNONb3yeTes NnoLwaab nos KpUBOW, T. H.
nokasatens AUC:

1
AUC = JTOLIHOCTb(f)ﬂOJ'IHOTa'(t)dt.

0
YacTo BMecTo AUC ucnonb3yeTcsa Tak HasblBaeMas CpefHAs TOYHOCTb
AP = al T
= 1121,:0,0.110.2"1.0 OYHOCTB;,

rie TOYHOCTb; — 3HaYeHUe TOYHOCTU COBETYIOLLEN 3HAYEHNIO NOMNHOTHI /.
CrnepyeT OTMETUTb, YTO Ha NpaKTUKe Napbl « TOMHOCTb — MOMHOTay 3agaHbl He ANS BCeX 3aHYeHUi noporos . JTo0
CBSA3@HO Npexze BCEro ¢ KOHEYHOCTHI0 TECTOBLIX BLIGOPOK. [103TOMY Ha npakTuke AN Bolducnenna AUC n AP ucnonb3y-

€TCSA UHTEPNONALWSA MeXAY CYLUECTBYHOLMMU NapaMm SHaYEHUNA.
B cnyyae ecnu TpeGoBaHus Mo TOYHOCTHM NoKanMsauum Takke He 3afaloTcsl, peKOMEHAYeTCS UCNoNb3oBaTh NokKasa-

Tenb «ycpefHeHHana cpefHas To4HOCTb» (MAP [3]):

1
mAP :1_0‘2/':0.5,0.505,0.51..0.95AP' '

rae AP; — nokasatenb AP, pacCYuUTaHHbI AN MUHUMarbHOW TOYHOCTH fToKanu3aLmm .

CnepyeT OTMETUTb, YTO UCMONB30BaHHLIN BbILLE AUaNa3soH MUHUMANbHOW TOYHOCTU foKanusauuu peKoMeHayeTca
MCNomb3oBaTh TOMLKO NPU UCMONMb30BaHUN METPUKU «NepeceveHmne Hap obbefuHeHneM» (npunoxeHue b), ana apyrmx
METPUK HeoBXo[MMO UCNonb3oBaTh APYrue AuanasoHb.

10
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MpunoxeHue I
(cnpaBouHoe)

PekoMeHAyeMbI CMUCOK TUMOB ONACHbLIX U YCITOBHO-OMACHLIX BIOXXEHUW ANA NPOBeAeHus
UCnbITaHUN

[ns npoBefeHna ucnbITaHWA pekoMeHAYETCA UCMONb30BaTh Creaytolie TUMbl ONacHbIX U YCNOBHO-ONACHLIX BrO-
XKEHUNA:

1 MMUTATOPbI OPYXUS:

- HOX;

- NMUCTONET,

- aBTOMaT,

2 MMUTaTOpbl NAaTPOHOB K OPYKUIO:

- CHapsixeHHas oboiiMa NucToneTa;

- CHapsbKeHHbI MarasuH aBTomara,

3 umutaTopbl 6oenpunacos:

- rpaHarTa;

- MUHa;

4 uMUTaTOpbI ANEMEHTOB CaMOAENbHLIX B3PbIBHLIX YCTPOWCTB;

5 3apsgabl B3pbIBHLIX BELLECTB:

- WaLlKa;

- BpuKerT;

- FpaHymnuT,

- nucT,

6 cpeAcTBa MHULMUPOBAHWS:

- arneKTpofeToHaTOop;

- 3anan,

- camofernbHbIN feToHaTop;

7 ycTpoWcTBa NpUBEAEHNs B JeACTBUE!

- MEXaHWN4eCKoe;

- BneKTpu4ecKoe;

8 roToBble NopaxaroLue aNeMeHThbI:

- LIapuKu,;

- ponuky;

-TalkKM N T. 4.

1
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