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3AIINATA U3AEJUA OT NOJAEJIKHT

O06s1acTh TeXHUKH, K KOTOPOH OTHOCUTCSI M300peTeHne

Hacrosmee wn300peTeHHe OTHOCHUTCS K OONACTH 3aIIUTBl HM3ACTUH W JTAHHBIX,
MAapKHUPOBAHHBIX HA TAKUX H3JENHAX, OT MOJJCIKH WU (anbcuUKaMU, a TakKe
COOTBETCTBHA  LU(POBBIX H300PAKEHHUH  TAKUX  MAPKUPOBAHHBIX  W3JCIHN

OPUTHHAJIbHBIM HU3/CIIHAM, U BO3MOKHOCTH OTCIICKUBAHUS U3IETUM.
YpoBeHb TEXHUKH

Yro  Kkacaercs = MEXaHMYECKUMX  JETaled,  JJIEKTPOHHBIX  KOMIIOHEHTOB,
(dapMareBTHYECKUX TPOAYKTOB M MHOMKECTBA MAPYTHX H3IEIHH, TO TPOOJIEMBI
NOJIETKH U (ambcU(PHUKAIMU ABISIOTCS XOPOIIO M3BECTHBIMH U CEPHE3HBIMH, H HX
KOJIMYECTBO TIOCTOSTHHO pacTeT. bomee Toro, (ampcuduKranus JaHHBIX, CBI3aHHBIX C
W3JICTHEM, TAKKE SBJIACTCA CEPhE3HOM MPOOIeMOH. XOpOIIO W3BECTHBIM SBJISICTCS
npuMep panbcuUKAIMHA TAHHBIX, MAPKHPOBAHHBIX HA OPUTHHATBHOM HAIEYaTAHHOM
AOKYMCHTC, TaKOM KaK JIOKYMCHT, YHOCTOBCI)?IIOIJ.[I/If;I JIMYHOCTh, HWJIKX JHUIIJIOM
(u3genwue), U ae7I0 OOCTOMT €Ie XY K€, €CJTH PacCMaTPUBATh HU(PPOBYIO KOIHIO WJTH
(OTOKOTIMIO OPUTHHATBHOTO (BO3MOJKHO, TIOJUIMHHOTO) JOKyMeHTa. [Ipoctoe
OTCJIC’)KUBAHUE HWIACHTH(PHKATOPOB, TAKHX KAaK CEPHHUHBIE HOMEPA, KaK TPABHIIO,
ABIIIETCS HEJOCTATOYHBIM PEHICHHEM, ITOCKOJBKY (PabCU(UKATOPBI MOTYT JIETKO

CKOIMMPOBATh TAKHUC HOMCpA.

CyniecTByeT MHOKECTBO JAPYTHX CXEM 3aIIMTHI JJI NTPOU3BOJACTBEHHBIX W3JEIHM, HO
OHHM, KaK TPABHJIO, HE OOECTICUHMBAIOT JOCTATOYHOTO YPOBHS 3aIUTHI, Y HAX CIAIIKOM
BBICOKHE aJMHHHUCTPATHBHBIC HAKJIAJHBIE PACXOJbl C TOYKH 3PEHHA WH(POPMAIUH,
KOTOPYI0 HEOOXOJWMO XPaHUTh U K KOTOPOH HEOOXOJUMO TIONYyYaTh JOCTYM, OHH
YaCTO HENPAKTHYHBI JJIs1 MCIOJIb30BAaHUA, KPOME KaK B XOPOINO KOHTPOJIMPYEMBIX
cpedax, WiaM OHHM TPOCTO HE MOTYT OBITh peanu3oBaHbl (usuuecku. Hampumep,
MHOTHE CXEMBI [HM(POBOH 3alIMTHl JOKYMEHTOB TOAJAOIIUMCS BepH(HUKAIHAN

CIIOCOOOM HE TMOIXOISAT JJIST HCIIOIh30BAHUSA B KOHTEKCTAX, B KOTOPBIX 33aJICHCTBOBAHO
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MHOKECTBO (PHU3WYECKUX TOBAPOB, KOTOPHIE HELEIECOO0OPa3HO WM HHBIM 00pa3oM

HEKCTATCIIbHO MAPKHUPOBATh COOTBCTCTBYHOIUMHA TTOAITUCAMMU.

JlpyruMm  HeZOCTATKOM  OOJNBIIMHCTBA TPAJAWLMOHHBIX METOJOB  O0ECTICYECHHUSA
Ay TCHTUYHOCTH W3JEJIMU HMIIM 3aLIUTHI CBA3AHHBIX C HUMH JAHHBIX ABJIIETCSA TO, YTO
OHM CKJIOHHBI MPOCMATPUBATh HU3JEIUSA H30JIMPOBAHHO, NAKE €CIIHM OHU SABIAIOTCA
YJIEHAMH YETKO OMPEICIICHHON I'PYyNIbl, HAIPUMEP, MPOU3BOJACTBEHHOM MapTHH. ITO

UTHOPUPYET LICHHYIO ay TCHTU(PHUKAIMOHHYIO HH(OPMALHIO.

OOBIYHBIM CITOCOOOM 3AIMUTHI U3JENHA SBJISCTCS HAHECEHHE HAa HETO 3alUTHOU
MapKHpOBKM  Ha  OCHOBE  Marepuana  (BO3MOXKHO,  3AQIIMOICHHOH  OT
HECAHKIMOHUPOBAHHOTO  JIOCTyNa), TO  €CTh  MAapKHPOBKH,  OOJajgaromei
OOHAPY’KHBAEMBIM BHYTPEHHUM (DU3HUYECKUM HWITH XUMHYECKHM CBOHCTBOM, KOTOPOE
OYCHb TPYAHO (€CTM HE HEBO3MOKHO) BOCTIPOHM3BECTH. ECIH TPUTOMHBIN JaTYHK
OOHApPY)KHBAET OTO BHYTPEHHEE CBOWUCTBO MAPKUPOBKH, JaHHAs MapKHPOBKA
CUMTAETCSA TOJTUHHOW C BBICOKOM CTENEHBIO JOCTOBEPHOCTH, a CJIEIOBATEIBHO, U
COOTBETCTBYIOIIEE MapKHpoBaHHOE wu3nenue. CylmiecTBYeT MHOMKECTBO TNPUMEPOB
TAKHX W3BECTHBIX AyTCHTH(UIUPYIOMHUX BHYTPEHHHUX CBOMCTB. MApPKHPOBKA MOMKET
BKJTFOYAaTh HEKOTOPHIE YACTHIIBI, BO3MOKHO, PacIpeeCHHBIC CIyYalHBIM 00pa3oM,
WM MMEET OTPEJENICHHYIO CIIOUCTYIO CTPYKTYpPY, UMEIOIIYI0 BHYTPEHHHE CBOMCTBA
ONTHYECKOTO OTPAKECHHUS, WM TMPOMYCKAHHS, WIH TOTJOMECHHUSA, WIH JaXKe
WCITyCKaHHA (HAIPUMED, TOMHHECIICHIIHIO, WITH TIOJIIPU3AINI0, HITH TU(DPAKIIHIO, HITH
MPENATCTBHE W T. J.), BO3MOXKHO OOHApPY’KHBAEMbIC TPH OMPEACICHHBIX YCIOBHAX
OCBEIIECHHUA «CBETOM» OIPEIEIEHHOTO CHEKTPAIBHOIO COCTaBa. OTO BHYTPEHHEE
CBOMCTBO MOKET OBITh PE3yIbTATOM OCOOOTO XHMHYECKOTO COCTaBa MaTepHaia
MAapKHPOBKH: HANPUMEDP, JTOMHHECIICHTHBIC TTUTMEHTHI (BO3MOXKHO, HE KOMMEPYECKH
JTOCTYITHBIE) MOTYT OBITh JUCTIEPTHPOBAHBI B KPACKE, HMCMOIB3YEMOM I TEYaTH
HEKOTOPOTO PUCYHKA Ha W3JETUH, U UCTIONb3YIOTCS AJI1 UCIYCKAHUA OTPEIECICHHOTO
cBeTa (HaAmpUMeEp, B CIIEKTPATFHOM OKHE B Mpejeiiax WH(PAKPaCHOTO JHATIA30HA) TIPH
OCBENIICHHH OIPEJEICHHBIM CBETOM (HampuMmep, cBeToM B Y@ CHEKTpalbHOM
auamnaszoHe). OTO HWCMONB3YETCs, HAmpUMep, IS 3alluThl OaHKHOT. MOXKHO

HUCTIOJIb30BaTh W APYTHC BHYTPCHHHC CBOMCTBA: HanpuMcEep, MOMHHCCIICHTHBIC
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YaCTHL[BI B MAapKUPOBKE MOTYT HUMETh ONPEIECICHHOE BpeMsA  3aTyXaHUA
JTFOMHHECLIEHTHOTO HWCIYCKAHHUA TIOCJIE OCBEIICHHS TMPHUTOJHBIM BO30YKIAFOIIHM
CBETOBBIM UMITYJIbCOM. [[pyIrUMU TUIIAMU BHYTPEHHUX CBOMCTB ABIISIFOTCS MarHUTHOE
CBOMCTBO BKJIIOYEHHBIX YaCTHI[ WM AK€ CBOMCTBO «OTHEYATKAa MAajbLia» Camoro
M3JENHA, TaKOe Kak, HampHMEp, OTHOCHTEIBHOE pPACIOJOKECHHE W3HAYAIbHO
pacIpeeNieHHbIX CITy4yalHbIM 00pa3oM BOJIOKOH OyMa)KHOM IOJUIOKKHM JOKYMEHTA B
3aJJaHHOM 30HE€ HA JOKYMEHTE, KOTOPBIM IIPH TMPOCMOTPE C JOCTATOYHBIM
pa3pelicHUEM MOMKET CIYKHUTh AJI1 W3BIICYCHUS] YHUKAJIBHOM XapaKTEPUCTHYECKOM
MOJITUCH MJIM HEKOTOPBIX CITyYalHBIX MEYaTHBIX apTe(haKTOB JAHHBIX, HATIEYATAHHBIX
HAa W3JEJUHU, KOTOPBIE MPHU NPOCMOTPE € JOCTATOYHBIM YBEIMYEHHUEM TAKKE MOTYT
NPUBECTH K YHHUKATBbHOW moamucd ®u T.A. OcHOBHas mpoOjeMa, CBSI3aHHAA C
BHYTPCHHMM CBOMCTBOM OTII€YaTKa Nanblia H3ACIHA, 3TO €ro YCTOMYMBOCTH K
cTapeHur0 Wi HM3Hocy. OfHaKo, 3alIUTHAs MapKHUPOBKa HAa OCHOBE MaTepuaia He
BCEI/Ia MO3BOJAET TAKKE 3AIIMTUTh JAHHBIC, CBA3AHHBIE C MAPKUPOBAHHBIM H3JEITHEM:
HAIPUMEpP, JAXKE €CIM AOKYMEHT MAPKHPOBAH 3AIIMTHOM MapKHPOBKOM Ha OCHOBE
MaTepuana, TaKOW Kak JIOTOTHIL, HalleYaTaHHBIM 3aIIUTHOM KPACKOW B HEKOTOPOM 30HE
JOKYMEHTA, JaHHBIC, HATIEYaTAHHBIC HA OCTABHICHCS YaCTH JOKYMEHTA, MOTYT OBITh
canpcupunupoBansl.  boilee TOTO, CIHIIKOM CIOXKHBIE Ay TEHTH(QHUIUPYFOIINE
TOJIITUCH YaCTO TPEOYIOT 3HAYUTEIIbHBIX XPAHHITUI C YYaCTHEM BHEITHUX 0a3 JaAHHBIX
W KaHAJIOB CBS3W /IS 3alPOCOB K TaKMM 0a3aM JaHHBIX, TaK YTO ABTOHOMHAS

ay TCHTU(PUKAIUS H3IeTHs HEBO3MOJKHA.

Takum 00pa3oM, IENTBI0 HACTOAIETO H300PETEHHUS SBIACTCA 3allUTa HW3JEIHS OT
moanenkd U (pampcuUKAIUK CBA3AHHBIX C HAM JAHHBIX W, B YACTHOCTH, JAHHBIX,
OTHOCSINUXCA K €ro MPUHAAJIEKHOCTH K ONMPEACICHHOW MAapTHH H3ACIUU. Takke
[IEJTHE0 HACTOSIIIETO W300PETEHUS SBIIETCA 0O0CCTICUCHHE BO3MOXKHOCTH aBTOHOMHOM
MPOBEPKH  AyTEHTHYHOCTH OOBEKTa, 3AIUIICHHOTO COTJIACHO  HACTOAIIEMY
W300PETEHUIO, W COOTBETCTBHS CBS3aHHBIX C HHUM JAHHBIX JAHHBIM TIOJTMHHOTO

3AMIUAIIEHHOTO OOBEKTA.
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KpaTkoe onucanue nsodpereHus

CornacHO OHOMY acIEKTy HACTOAIIEE W300PETEHHE OTHOCHUTCS K CIOCOOY 3aImuTHI
3aIaHHOTO OPUTHMHAJIBHOTO M3ACNHs, NPUHAAJICIKAMET0 K TMMAapTUH MHOMXKECTBA
OPWUTHHAIIBHBIX W3JETUH, OT TOMJACNKHA WiH (ambcuuKaluu, MPU ITOM KaKI0E€
OPUTHHAIIBHOE HW3JIEIE UMEET COOCTBEHHBIC CBS3aHHBIE C HUM JIAHHBIC W3JEIHS U

COOTBCTCTBYIOIIIHC I_[I/I(i)pOBBIe AAHHBIC U3JCIIWA, TIPHU 3TOM Croco0 BKIIIOYAET TAIbI:

- A KaKAOr0 OPUTHMHAJIBPHOTO W3JCIHS TMAapPTHH, BBIYUCICHHUA MOCPEACTBOM
OHOCTOPOHHEW (DYHKIIMH CBA3AHHOW C wu3JenueM [H(PPOBOH TMOAMHCH €ro

COOTBCTCTBYIOLIHUX IIH(l)pOBBIX JaHHbIX U3ACIINA,

- (opmupoBaHHs JAcpeBa HAa OCHOBAHUM MHOJKECTBA BBIYUCIIEHHBIX IU(POBBIX
MNOANKCEH M3ACIUN JJIs1 OPUTMHANBHBIX W3JEIMM NapTHH, COACPIKAILETO Y3IIbI,
PAcIONOKEHHBIE COTTACHO 3aJaHHOM YIOPSAJOYEHHOCTH Y3JI0B B JIEPEBE, IPH 3TOM
YKa3aHHOE JEPEBO COJNEP/KUT YPOBHHM Y3JI0B, HAa4YuMHAsA OT JIMCTOBBIX Y3JIOB,
COOTBETCTBYIOIIMX MHOJKECTBY IM(PPOBBIX MOAMMCEH W3IENHH, COOTBETCTBEHHO,
CBA3aHHBIX C MHO)KECTBOM OPUTHHAJIBHBIX HM3ICIHA B MAPTHH, 0 KOPHEBOTO Y37a
AepeBa, KaXAbIH y3€l, OTIIMYHBIA OT JIMCTOBOTO, JEPEBa COOTBETCTBYET LU(PPOBOM
TOJITUCH TIOCPEICTBOM OJHOCTOPOHHEW (PYHKIIMM KOHKATEHAIIWH COOTBETCTBEHHBIX
mU(GPOBBIX TOANMUCEH €ro JOYEPHHUX Y3JI0OB  COTJIACHO  YHOPSIOYEHHOCTH
KOHKaTCHALIMM J€pEBAa, KOPHEBOM VY3€l COOTBETCTBYET KOHTPOJIBHOM KOPHEBOU
¢ poBON TOANMKCH, TO €CTh HHU(POBOW TOAMUCH TOCPEACTBOM OJHOCTOPOHHEH
(YHKIIUM KOHKATECHAIIMHA ITU(PPOBBIX TTOAIKUCEN Y3TI0B TIPEIMOCTIETHETO YPOBHS Y3JI0B

B ACPCBEC COTIACHO yKaSaHHOﬁ YIOPAAOYCHHOCTH KOHKATCHAIIUW ACPCBA,

- CBA3BIBAHUA C 34JaHHBIM OPHUTHHAIBHBIM H3ACIHUEM COOTBETCTBYIOLIETO KIHOYA
BEepU(PHKAIMH, TIPEACTABIAIONIETO COOOW TOCIIEAOBATENHPHOCTh COOTBETCTBEHHBIX
U(POBBIX TOANMUCEH, HAYMHAS OT YPOBHSA JIUCTOBBIX Y3JI0B J0 TPEANOCIETHETO
YPOBHA Y3JI0B, KaXKJIOr0 JAPYrOoro JUCTOBOTO VY3lIa, HMMEKIIET0 TaKOM XKe
POIUTENHCKUAN Y3€NI B JACPEBE, YTO W JIUCTOBOM y3€J, COOTBETCTBYIOIMUU ITU(POBOU
NOATIMCH 3aJAHHOTO OPUTHHAIIBHOTO W3JENUA, M MOCIEJOBATEIBHO HAa KaXIAOM

CICAYIOMICM YPOBHE B JACPCBC, KAKAOTO y3Jid, OTIIMYHOTO OT JTHUCTOBOTO, HMCHOMICTO
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TAKOM K€ POJUTENBCKUM Y3€ B AEPEBE, YTO Y MPEABIIY AN TAKOU KE POIUTEIIbCKHN

y3€J1, PACCMOTPEHHBIN Ha MPEAIIECTBYIOIEM YPOBHE;

- IPEIOCTABIIEHHUS B PACTIOPSHKEHHUE TIOJTb30BaTENIsl KOHTPOJIBHOM KOPHEBOM H(PPOBOH

MOAMHICH ACpPEeBa; U

- HAHECEHMS Ha 3aJaHHOC OPUTHMHAIBHOE H3ACIME MAIIMHOYHUTACMOM 3allUTHOU
MapKUPOBKH, BKJIIOYAIOMICH TPEACTABICHHE €r0 COOTBETCTBYIOUIMX ITU(POBBIX

AAHHBIX U3ACIIAA U €TI0 COOTBCTCTBYHOLICTO KIIFOYA BCpH(I)HKaI_[HH,

TCM CaMbIM TIOJIy4Yass MApPKHUPOBAHHOC OPUTHHAIBHOC H3ACIIHC, OAHHBIC H3ACIIHAA

KOTOPOTO 3aUIUIIECHBI OT MOAJETKH WK (HaabCUUKAIIH.

KontpompHast kopHeBas mmdpoBas MOANMKHCH KOPHEBOTO y3j1a JCPEBAa MOMKET OBITh
00 OomyONMKOBaHA B CpPeAe, OTKPHITOM IS TOJNB30BATENsd, JHOO COXpaHEHA B
AOCTYITHOM ISl TIOMCKAa KOPHEBOW 0a3e JAHHBIX, OTKPBITOHM ISl TIOJB30BATENS, JTHOO
COXpaHeHa B OJIOKYEHHE, TMOO COXpaHeHa B 0a3e JaHHBIX, 3AIMUIICHHON OJTOKYECHHOM,

OTKpBITOfI JJIA ITOJIB30BATCIIA.

Takum 00pa3oMm, COTIACHO HACTOAMIEMY HW300PETEHHIO TEPEIUICTCHHE IU(PPOBBIX
MOJITUCEH BCEX HM3ACTHH MAapTUH, Ojaromaps CTPyKType ACpPeBa W HCIIOJIb30BAHUIO
HAICKHBIX OJHOCTOPOHHHMX (DYHKIWH AJIT BBIYHCICHHUS 3HAYEHWH Y37I0B, BMECTE C
KOPHEBOM IHM(PPOBON TOANMUCHIO JepeBa, CACIAHHONW HEWU3MEHHOW, M BKIIOUCHHEC
¢ POBBIX JAHHBIX W3ACIUSA M CBA3AHHOTO C HAM KJIF04Ya BEPU(PHUKAIMH B 3aMTUTHYIO
MapKUPOBKY, HAHECEHHYIO Ha COOTBETCTBYIOIEE U3/IETUE, TTO3BOJIAIOT OTCIEKUBATH U
KOHTPOJUPOBATh MAPKUPOBAHHBIE W3/IETUSA C OUYEHb BHICOKUM YPOBHEM HAJECKHOCTH,
MPH 3TOM TpeAoTBpamas ¢GanbcHPUKANMIO TAHHBIX M TOAJEIKY MapKHPOBAHHBIX

171631 (SA1051%8

MapkupoBaHHOE OPUTHHAIBHOE U3JEIUE MOKET JOMOIHUTEIBHO COJIEPKATh JAHHBIC
0 JOCTYIly K KOPHEBOMY VY3Iy, MAapKHPOBAaHHBIE Ha HEM H COJCPKaIIUe
WHPOPMAIIMIO, JTOCTATOYHYIO I  OOECMEYEeHHs JOCTyNa TMOJb30BATEII0 K
KOHTPOJIbHOM  KOPHEBOW  IM(PPOBOM TOANMHCH KOPHEBOTO  y3lla  JEPEBa,

COOTBCTCTBYIOIICTO TMAPTHUHW  OPUTHMHAIBHBIX HSI[CHHfI, opru  53TOM  yYKa3aHHas
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uHpOpMAIMA  ABISETCI CCBUIKOM B HWHTEPPEHC JOCTYMa, BBITOJHEHHBIM C
BO3MOXKHOCTBIO TIPHEMA OT IIOJIB30BATENII KOPHEBOTO 3ampoca, COACPIKALIETO
¢ pOBBIC JAHHBIE WU3JENHUA WIH TUPPOBYIO TMOANMKCH IU(PPOBBIX JAHHBIX W3JENHA,
MOJIyYa€MBbIE M3 3alIUTHOM MAaPKHUPOBKH MAPKHUPOBAHHOTO OPUTHHAIIBHOTO U3JEIHUA, U
OTIIPABKH OOPATHO KOHTPOJIPHOM KOPHEBOM IM(PPOBON MOANKCH COOTBETCTBYIOIIETO
JepeBa, MpU 3TOM HHTep(edc AocTyna 0OecHeyMBaeT AOCTYM K, COOTBETCTBEHHO,

OJHOMY M3 CIIEIYIOLIETO:
- cpenia, B KOTOPOH OMyOIMKOBaHA KOHTPOJIbHAS KOPHEBAst LU(POBast MOIHUCH;

- IOCTyTHAs JJIA MOMCKAa KOpHEBas 0a3a JaHHBIX, B KOTOPOH COXPAaHEHAa KOHTPOJIbHAS

KOpHCBasa III/I(i)pOBaH IIoAIIMCh, K

- OJIOKYEHH, WM COOTBETCTBEHHO 0a3a JaHHBIX, 3alUINEHHAs OJIOKYEHHOM, B
KOTOPOM COXpaHEHa KOHTPOJIbHASA KOpPHEBas IH(poBas TOANMKCh C BPEMEHHOU

METKOH.
CormacHo HACTOSIIIEMY W300PETEHHIO TAKKE BO3MOKHO, YTO:

- BHUPTYaJbHOE W3JCIIHE CYHMTACTCS NPUHAMICKANIAM K TAPTHH OPUTHHAIBHBIX
W3, TPH OTOM YKAa3aHHOE BHUPTYATbHOE W3JEIHE WMEET CBSI3aHHBIE C
BUPTYaIbHBIM H3ACIIHEM JAHHBIE W €r0 COOTBETCTBYIOIIHE IU(POBHIE TaHHBIC
BUPTYAIbHOTO H3/CHA, 4 TAKKE CBA3AHHYIO C BHPTYAJIbHBIM H3ACTHEM LH(POBYIO
TOJITUCH, TTOJTYYAEMYIO TTOCPEACTBOM OTHOCTOPOHHEH (YHKIMH HU(DPOBBIX JTAHHBIX
BUPTYaJbHOTO HW3AETHS, YKAa3aHHOE BHUPTYallbHOE H3JETHE HE CO3MAETCs, a TOJBKO
HCTIONB3YETCS IS TEHEPUPOBAHMS CBA3aHHOM C BHPTYAIbHBIM H3JENHEM H(DPOBOU

MOAINUCH; U

- KOHTPOJIbHAs KOPHEBas IU(POBas TOJMIKCH, CBA3aHHAS C YKA3aHHOW TMapTHEH
OPUTHHAITBHBIX HW3/IEITUH, BBIUUCIICHA U3 JCPEBA, UMEIOMETO Bee MU(POBBIEC MOATHUCH
OPUTHHAITHBIX W3JCITUH TAPTHH, BKIFOYAIONIHE IU(PPOBYIO MOAMHCH BUPTYaIHHOTO

W3/ENUA, B BUAC IMCTOBBIX Y3JI0B.
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C menpro mony4eHHs 0OJiee KOPOTKHX MOIIMHCEH, OJHOCTOPOHHAA (PYHKIHMA MOKET
MPEACTABIAATh COOOM Xem-(pyHKIUIO, a udpoBas MOAMUCH OPUTHHATBHOTO W3/IETHS
MOJKET TIPEACTABIATh COOOM TOCIETOBATENHPHOCTh 33JaHHOTO MHOKECTBA OHTOB C
MEHBIONMH  3HAYECHWSIMH  paspsAda, BHIOPaHHBIX W3 OHTOB  XEMI-3HAYEHUS

COOTBETCTBYIONIUX U(POBBIX JAHHBIX H3ICITHA.

B BhIomeykazaHHOM CcnocoOe JOMOJHUTENbHbIE IM(POBBIE JaHHBIE W3NS,
COOTBETCTBYIOIINE JAHHBIM H3/CTHA, CBA3aHHBIM C MAPKHPOBAHHBIM OPUTHHAIBHBIM
U3JEeIIMEM, MOTYT OBITh COXPAHEHBI B JOCTYTHOM I MOUCKAa HHPOPMALIMOHHON 0aze
JTAaHHBIX, OTKPBITOH I TIOJB30BATEI, MIOCPEACTBOM HHTepdeiica HHPOPMAITOHHON
0a3bl JAHHBIX, BBIIOJTHEHHOTO C BO3MOKHOCTBIO IIPHEMA OT IOJIb30BATEINA 3aIpoca Ha
uH(pOpMaIHIO, coaepKamero HU(PPOBBIE JAaHHBIE W3ACTUS WIH HUPPOBYIO IOAIKUCH
IM(POBBIX  JAHHBIX  HW3ACTHA, T[OJNy4aeMble W3  3AIMUTHOM  MapKUPOBKH
MapKUPOBAHHOTO OPUTHHAIIBHOTO M3JENHUs, M OTIPABKH OOPATHO COOTBETCTBYIOIIHMX
JOTIOTHUTENFHBIX IIM(POBBIX JAHHBIX W3JeNuUs. J(omoHUTETbHBIE TU(POBHIE TaHHBIE
W3/IENHsA, COOTBETCTBYIOIHE IM(PPOBBIM  JAHHBIM  HM3/ENHUS, CBSI3AHHBIM  C
MApKUPOBAHHBIM ~ OPHTHHAJIBHBIM  H3JCIIMEM, MOTYT  JOMOJHHUTEIIEHO  OBITH
KOHKATEHUPOBAHBI C YKA3aHHBIMH IIH(PPOBBIMH JAaHHBIMH H3IENHS, B PE3YJIHTATE YETO
JOTIOTHUTEITbHBIE [U(POBBIC MAHHBIC HU3CIUS TAKXKE 3aNIMINCHBI OT TMOAJICITKA HITH

¢danscuduramm.

bonee TOro, MapKUpPOBaHHOE OPHUTHMHAIBHOE H3JEIUE MOMKET JOMOJHUTEIIHHO
COJIEP:KaTh COOTBETCTBYIOIIYI0 MAPKUPOBKY JAHHBIX H3/ETUSA, HAHECCHHYIO Ha HETO,
MPU 3TOM YKa3aHHAas MapKUPOBKA JAHHBIX H3JACIHS BKIIOYAET COOTBETCTBYIOIIHE
JAHHBIE W3JCNHSA, CBSA3aHHBIE C YKa3aHHbBIM MApKHPOBAHHBIM OPHUTHHAIBHBIM

H3JICITHEM.

BenmeynomsaHyTele mH(POBBIE JaHHBIE MApPKHPOBAHHOTO OPUTHHAIBHOTO W3IEITHSA
MOTYT BKJIFOYATh COOTBETCTBYIOIIHE KOHTPOJBHBIE XaPAKTEPUCTHUYECKHE IM(PPOBHIE
JaHHbIE YHUKAJIBHOW (PU3HMYECKOW XapaKTEPUCTUKA MAPKHPOBAHHOTO OPUTHHAIHHOTO
W3JENUs WM CBA3aHHOTO OOBEKTa WM 4YeNoBeKa. bonee TOro, yHHUKalbHAas

(1)I/ISI/I‘{CCKa$I XapPaKTCPUCTHKA MAPKUPOBAHHOTO OPUTHHAIIBHOTO UW3JACITUA MOMKCET
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MPEICTABIATE COOON XaPAKTEPUCTHKY 3aIMUTHONH MAapPKUPOBKH HA OCHOBE MaTepHAaa,

HAHECEHHOW HA OPUTHHAITBHOE W3/IEJTHE WTH Ha CBSI3aHHBIH OOBEKT.

B Bplmeyka3zaHHOM cmoOcO0€ TOCIENIOBATENFHOCTh LU(POBBIX MOAMUCEH KIIOYa
BEepU(PUKAIMK, BKIIOYEHHOTO B 3aIMUTHYI0 MAapKUPOBKY H3JEIHUSA, MOXET OBITh
PACIIONIOKEHA COIVIACHO YIOPSAOYEHHOCTH IOCIEJOBATEIBHOCTH Y3JI0B, KOTOpPast
OTJIMYAETCA OT YHOPAJOYEHHOCTH COOTBETCTBYIOIIMX VY3JIOB, OIPEEICHHBIX
YIOPSAOYEHHOCTBIO KOHKATEHALMHU JEPEBA, U 3alIUTHAA MAPKUPOBKA U3ICIIHS MOXKET
JOMOJIHUTEIIbHO  BKJIKOYATh KOJ  YIOPSAOYEHHOCTH, CBS3aHHBIM C YKa3aHHOMU

YHopAAOYCHHOCTHIO MOCTICAOBATCIIPHOCTH.

CornmacHo HacTOAIIEMY H300PETEHHIO B ClIydyae pacmpeieneHus HU(POBBIX JAHHBIX
COOTBETCTBEHHBIX OPHUIMHAIBHBIX M3ACIMM NApTHH MEXIY 3aJaHHBIMU TOJISIMHU,
OOIIUMH [T BCEX M3JENUN MapTHH, HU(PPOBBIE TaHHBIE, OTHOCAIIUECS K STUM TIOJIAM,
MOTYT HE OBITh BKIIOYEHBI B IM(POBBIE MAHHBIE H3JENUA, HO MOTYT OBITH
CTPYIITUPOBAHBI B OTACIBHBIA OJIOK JAHHBIX TIOJICH, CBI3aHHBIM C TAPTHEH, U TIPH

O3TOM:

1) [U(QPOBYI TOANMUCH OPHTHHAIBHOTO W3ACIHS BBIYHCISIIOT C  TIOMOIIBIO
OJHOCTOPOHHEW (YHKIMH KOHKATECHAIMH COOTBETCTBYIOIMUX LH(POBBIX JTAHHBIX

W3JIETUS ¥ U POBBIX JaHHBIX OJIOKA TAHHBIX MOJICH; H

11) KOHTpPOJIbHAS KOpHEBas [M(POBas TOANMHCH TIOCTYNAET B PACMOPSIKCHHE

MOJIb30BATENIA BMECTE CO CBA3AHHBIM OJIOKOM JaHHbIX TOJICH.

JIpyro# acmeKkT HACTOAIETO H300PETEHHS OTHOCHUTCA K CrocoOy BepupHKanmu
AYTEHTHYHOCTH M3ACTUS WM COOTBETCTBHS KOIMHH TAKOTO H3/EIHA OTHOCHTEIHHO
MApKHPOBAHHOTO  OPUTHHAIBHOTO  HW3JCNHSA, TNPUHALICKAMETO K  TapTHH
OPUTHHAIBHBIX H3JENIHN, 3alIMINCHHBIX COTJACHO BBIMEYKA3aHHOMY CITOCOOY
3alIUTHI, TIPH 3TOM CIIOCOO BKIIFOYAET JTambl, MPH PACCMATPUBAHHU TECTOBOTO
00BEKTa, MPEACTABIAIOLIETO COOOM YKa3aHHOE H3AEIHME WM YKa3aHHYIO KOIIHMIO

H3JICITUS
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- IOy4YeHHUs TU(PPOBOTO N300PAIKEHUS 3AIMUTHOW MAPKUPOBKH HA TECTOBOM OOBEKTE
MOCPECTBOM yCTpoMcTBa i  (OPMUPOBAHUS HM300PAKEHHUS, HMEIOMIETO OJIOK
(dbopMupoBaHUs HU300paKEeHUA, OIOK OOpaOdOTKH € MaMATBIO M OIIOK 00paboOTKH

H300pKEHUS;

- CUMTHIBAHUS TPEICTABIECHUS LU(PPOBBIX TAHHBIX M3JIEIHA M CBSI3aHHOTO KIIFOYa
BEepU(PUKAIMH HA TOIYYEHHOM IU(PPOBOM HM300pPKEHUHU 3AIMUTHOW MAPKUPOBKH HA
TECTOBOM OOBEKTE M H3BJICUECHHS, COOTBETCTBEHHO, COOTBETCTBYIOIIUX TECTOBBIX
IU(POBBIX JAHHBIX M3ACTUS W TECTOBOTO KIIOYa BEpUPHKAIMHU M3 YKA3aHHOTO

CUUTAHHOT'O TPECACTABIICHUA,

- COXPAHEHHUs B MAMATH KOHTPOJBHOW KOPHEBOH 1H(POBOM MOAMUCH KOPHEBOTO Y374
JepeBa MapTHH OPUTHHAIBHBIX HM3JENWH M NMPOTrPaMMHUpPOBAHHA B OJ0Ke 00paObOTKH
OHOCTOPOHHEH (PYHKIIMHU TS BEIYMCICHUS HU(PPOBOH MOAMHCH LHUPPOBBIX JAHHBIX H
KOHKATCHAIMHA HU(POBBIX MOAMUCEH COTTIACHO YHOPAAOYEHHOCTH Y3JIOB B JIEPEBE H

YHOPAAOYCHHOCTH KOHKATCHAIIMH ACPEBA,

- BepI/I(i)I/IKaI_[I/II/I ﬂ@ﬁCTBI/ITCJILHOI‘O COOTBETCTBHUA H3BJICUCHHBIX TCCTOBBIX I_[I/I(prBLIX
JaHHBbIX MH3JCJIHA H CBA3dHHOI'O TECTOBOI'O KIIFOYA BepI/I(bI/IKaL[I/II/I COXp&HCHHOﬁ

KOHTPOJIbHOM KOPHEBOH IH(PPOBO TOIMUCH Iy TEM OCYIIECTBICHHS TATOB!

- BBIYMCJICHUS C TMOMOIIBIO OJHOCTOPOHHEH (PYHKIMH TECTOBOH IU(MPOBOM MOIIMTUCH
W3BIICYEHHBIX TECTOBBIX ITU(POBBIX MAHHBIX W3JCTHSA, TIPH 3TOM YKa3aHHAS TECTOBAs
mu¢poBas MOANKUCH COOTBETCTBYET TECTOBOMY JIHCTOBOMY Y3JIy B TECTOBOM JIEPEBE,

COOTBETCTBYIOIIEM 3aIIUTHOW MAPKHUPOBKE HA TECTOBOM OOBEKTE;

- M3BJICUEHUS W3 TOCIIEAOBATEIIFHOCTH IH(POBBIX TOAMUCEH B TECTOBOM KITFOYE
BepuUpUKAIMH [HPPOBON MOAMUCH KAXKAOTO APYroro JUCTOBOTO y3ja TECTOBOTO
JEPEBA, UMEIOIIETO TAKOH K€ POAUTEIIBCKUH Y3€JI, YTO Uy TECTOBOTO JIMCTOBOTO Y34,
W BBIYHUCTICHUS IU(PPOBON MOIIMTUCH KOHKATCHAIMH TECTOBOW ITU(POBON TOIITUCH U
W3BJICYEHHOM IU(POBOY TOMIMUCH YKA3aHHOTO KAXKIOTO APYTOTO JIUCTOBOTO Y3IIa, TEM
caMbIM TIONTy4ast IH(POBYIO MOAMHCH YKA3aHHOTO TAKOTO JKE€ POTUTEIBCKOTO y371a

TCCTOBOI'0 JIUCTOBOTO Yy3J1a,
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- TOCJENOBATENIBHO HA K&KIOM CIEIYIOIIEM YPOBHE B TECTOBOM JEPEBE H A0
MPEANOCIETHETO YPOBHA Y37I0B, W3BICYECHHUSA W3 TOCTEIOBATEIIBHOCTH LHU(PPOBBIX
MOJANHUCENH B TECTOBOM KITFOYe BepuU(HKAIUU IUPPOBOM TOANMUCH KAKIOTO JIPYTOTO
y3l1a, OTJIMYHOIO OT JMCTOBOTO, TECTOBOTO JEPEBA, HMEIOLIETO TaKOH Ke
POOMTENBCKAM y3€JI, YTO W NPEABAYINAM TaKOM K€ POJUTEIBCKHN Y3€lL,
PACCMOTPEHHBIM HA TPEAIIECTBYIONIEM J3Tare, W BBIYUCICHHUS HU(PPOBON TMOIIMUCH
KOHKaTeHAMHU TU(POBOH MOANKUCH YKA3aHHOTO COOTBETCTBEHHOT'O KAXKIOTO JIPYTOTO
y371a, OTIMYHOTO OT JIMCTOBOTO, W TOJYYEHHOW HHM(PPOBON TOANMHCH YKA3aHHOTO
MPEABIAYINETO TAKOTO K€ POJUTEIBCKOTO Y3JIa, TEM CaMbIM TONy4as LH(PPOBYIO
MOAIMUCH YKA3aHHOTO TAaKOI'O YK€ POAUTEIBCKOrO y3Jla YKAa3aHHOTO IIPEABIAYILETO

TAKOT'O K€ POAUTCIIBCKOIO Y3Jia,

- BBIYHMCIICHUSA TU(PPOBON MOJMHUCH KOHKATCHALUH TIOTyYE€HHBIX [I(POBBIX TIOIIHCEH
Y3JI0B, OTJIMYHBIX OT JIUCTOBBIX, COOTBETCTBYIOIIUX IMPEANIOCIECAHEMY YPOBHIO Y3IIOB
TECTOBOTO JEpPEBAa, TEM CAMBIM TIOJIyyas MOTCHIMAIBHYIO KOPHEBYIO IM(PPOBYIO

ooAmuch KOPHEBOT'O y3Jj1a TECTOBOTO ACPCBA, U

- MIPOBEPKH COBIAJCHHSA MOJTYYECHHOW MOTEHIIHAIHOW KOPHEBOH IU(POBOU TOAIHCH

C COXpaHEHHOW KOHTPOJIHHONU KOPHEBOH HU(POBOH TOIAMHCEHIO,

B PE3YJIbTATE YETO, B CIyYae COBMAICHUS YKa3aHHBIX KOPHEBBIX HU(POBBIX MO IITUCEH,

JaHHBIC U3JCJIUA HA TCCTOBOM 00BEKTE ABJIAIOTCS JAHHBIMU ITOAJIMHHOI'O U3ACIIHA.

Ecmm MapkupoOBaHHOE OPUTHMHANBHOE M3JECIAME 3alIUINECHO, IPU 3TOM HMeEs
BBIIICYTIOMSHYTHIH OTAETBHBINA OJTOK JAHHBIX TIOJIEH, MAMAThH OJIOKAa 00Pa0OTKH MOXKET
JOTIOJTHATENIBHO COXPAHATh YKAa3aHHBIA CBA3aHHBIA OJIOK JAHHBIX TIOJNEH, W JTam
BBIYUCIICHUS TECTOBOM IHU(PPOBON  TMOANMKMCH, COOTBETCTBYIOMIEH TECTOBOMY
JUCTOBOMY Y3IIy B TECTOBOM JEPEBE, COOTBETCTBYIOIIEM 3AIIMTHOM MapKHPOBKE Ha
TECTOBOM OOBEKTE, MOJKET BKIOYATh BBIUHCICHHE C TOMOIIBIO OJHOCTOPOHHEH
GyHKIMH TUQGPOBOM TOAMUCH KOHKATEHAIIMH W3BJICYEHHBIX TECTOBBIX LH(POBBIX

JAHHBIX U3 | TA(POBBIX JAHHBIX COXPAHEHHOTO OJIOKA JTAHHBIX TTOJIEH.
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Ecrm wm3menwe OBUTO 3aIUIIEHO TIyTEM COXPAHEHHSA KOHTPOJIBHOW KOPHEBOU
U)POBOM MOITUCH B TOCTYTTHOM JIJIS TIOUCKA KOPHEBOW 0a3e JAHHBIX, OTKPBITOM IS
MOJTB30BATENS, YCTPOUCTBO Il (DOPMHPOBAHUS H300PAKEHUS JOTIOTHUTEITHHO
OCHAIIEHO OJIOKOM CBSI3HM, BBITIOJJHEHHBIM C BO3MOJKHOCTBIO OTIPABKH WM TIpHEMa
0OpaTHO JAHHBIX MOCPEACTBOM KaHAJIA CBSA3H, BHIMICYKA3aHHBINA CITOCO0 Bepu(pHKAIIIH

MOKCET BKIIIOYATh MPCABAPUTCIIbHBIC STAIIbL:

- OTHPaBKH OJIOKOM CBA3H IOCPEICTBOM KaHaja CBSI3M 3alpoca B YKAa3aHHYIO
KOPHEBYI0 0a3y MAaHHBIX W TIpUEMa OOPAaTHO KOHTPOJIBHOM KOPHEBOM IM(PPOBOM

MOAINUCH;, 1

- COXpaHEHMs NPUHATON KOPHEBOH IM(PPOBOM MOANUCH B MAMITH YCTPOMCTBA TS

(hOopMUPOBAHUS H30OPAKEHUS.

Ecnu 3amumenHoe U3AeTHe COAEPKUT JaHHBIE 10 JOCTYIy K KOPHEBOMY Y31y, Kak
PACKPBITO BBIIE, W YCTPOUCTBO A (DOPMHPOBAHUS H300PAKEHHUS TOTIOIHUTEIHHO
OCHAIIEHO OJIOKOM CBS3H, BBIIIOJHEHHBIM C BO3MOJKHOCTBIO OTIIPABKH U TpHUEMA
JTAaHHBIX TIOCPEJACTBOM KaHaja CBS3H, BBIIICYKA3aHHBIA CIIOCO0 BEpH(UKALUH MOKET

BKITHOYAaTh MPCABAPUTCIIbHBIC STaIlbI:

- CUUTBIBAHUA OJAHHBIX IO JOCTYIIYy K KOPHCBOMY Y3]1y, MAPKHPOBAHHBIX HaA TCCTOBOM

00BEKTE, C TOMOMIBIO YCTPOUCTBA AJ1s (POPMHUPOBAHUS H300PAKEHHUS,

- OTHpPaBKH OJIOKOM CBfA3M TOCPEICTBOM KaHalla CBS3M KOPHEBOTO 3ampoca B
VKa3aHHBIM WHTep(EHC O0CTyma, COAECPKAIETro IH(POBBIE NAHHBIE H3ACTHS WU
U POBYI0 TOANMUCH YKA3aHHBIX MH(PPOBBIX MAHHBIX W3ACIHA, TOTYYaeMbBIE U3
3aIUTHOM MAapKHUPOBKH Ha TECTOBOM OOBEKTE, M TIPHEMA OOPATHO COOTBETCTBYIOIECH

KOHTPOJIbHOM KOPHEBOH IIM(PPOBOH OATUCH CBA3AHHOW MAPTHH;, U

- COXPAaHEHHUS TPHUHATOW KOHTPOJIBHOW KOPHEBOW LM(POBON TOANKUCH B TAMATH

yCTpoiicTBa A7t (POPMUPOBAHUS H30OPAKEHHS.

3aIuIIeHHOE W3JEJHEe MOXKET COJEP)KATh JOMOJHUTENbHBIE LU(POBBIE TaHHBIC

W3JENHA, KaK PACKPBITO BBIME, W yCTPOWCTBO A (OPMHUPOBAHHUS H300paKECHUSA
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MOJKET JOTIOJTHUTEIBHO OBITh OCHAIIEHO CPEACTBAMH CBS3H, BBITIOJTHEHHBIMH C
BO3MOKHOCTBIO OTHPABKH B HHTep(deric HHPOPMAIMOHHOW 0a3bl JAHHBIX 3aIpoca Ha
uH(pOPMAIHIO, coaepKamiero U(POBBIE JAHHBIE HW3JETUS WIH COOTBETCTBYIOIIHE
AaHHbIE [M(GPOBON TMOMMUCH H3IENHA, TMOTyYaeMble W3 3aIIMTHOM MAapKHUPOBKH Ha
TECTOBOM OOBEKTE, W TIpHeMa OOpaTHO COOTBETCTBYIOINUX JIOTOJHUTEIHHBIX

U POBBIX JAHHBIX U3CIHA.

Ecnu 3amuineHHoe u3aenue COAEPKUT MAPKUPOBKY AAHHBIX WU3ACNHA, KAK PACKPBITO

BBIIIIC, CIOCO0O MOKET BKJIIOYATH JOITIOJIHHUTCIIBHBIC 3TAaIllbl:

- CHUTBIBAaHUA JAHHBIX U3ACTIUA, MAPKUPOBAHHBIX HA MAPKHPOBKE JAHHBIX H3JACIIHUA HA

TECTOBOM OOBEKTE, C IOMOIIBIO YCTPOUCTBA U1 (POPMHUPOBAHUSA H300PAKEHHS, U

- HOPOBEPKH COOTBCTCTBHA HAHHBIX H3ACIHA, CUHTAHHBIX W3 MApPKHUPOBKU JaHHBIX
n3acims, I_[I/I(i)I)OBBIM JaHHBIM HU3JACIHA, U3BJICUCHHBIM H3 3aLHHTHOfI MAapKHUpPOBKH Ha

TECTOBOM OOBEKTE.

bonee  Toro, ecaMm  3aIWINEHHOE  M3ACITHE  BKIIOYAET  KOHTPOJIBHBIC
XapaKTePUCTHICCKUE ITU(PPOBHIC TAaHHBIC, KAK PACKPHITO BBINIEC, H YCTPOHUCTBO I
(dhopMuUpOBaHUT N300PAIKEHUS JOTIOIHUTEIFHO OCHAIIEHO JTATYHKOM, BBITIOJTHEHHBIM C
BO3MOJKHOCTBIO ~ OOHApPY’)KEHUS ~ YHHKAJIbHOW  (DH3HYECKOW  XapaKTEPUCTHKH
COOTBETCTBEHHO MAPKHPOBAHHOT'O OPUTHHAIIBHOTO HM3/EHA WM CBA3aHHOTO 00BEKTa
WA 4YeJIoBeKa, W OOk 0O0pabOTKH 3amporpaMMHPOBAH I W3BIICYCHUS
COOTBETCTBYIOIMX  XAPAKTEPUCTHYECKHUX  LU(PPOBBIX  JAHHBIX W3  CHTHANa
O0OHAPY’KEHHUs, IPUHATOTO OT HATYHKA, YCTPOUCTBO T (POPMUPOBAHHS H30OPAKEHUS
COXpPaHSAET B TAMIATH KOHTPOJBbHBIE XapakTepucTuueckue uudposbie manasie CDD,
COOTBETCTBYIONIME  YKAa3aHHOM  YHHKAIPHOW  (PU3HUYECKOH  XapaKTEPHCTHKE
COOTBETCTBEHHO MAPKHPOBAHHOTO OPUTHHAIIBHOTO H3/IEHA WM CBA3aHHOTO O0OBEKTa
WJTH YeJIOBEKA, BBIMIEYKA3aHHBIA CITOCOO MOJKET BKIIFOYATH JOTIOTHHUTEIIBHBIE JTAITbI,
MPU PacCMAaTPUBAHUH CyOBEKTA, MPEACTABIIAIOMIETO COOOM yKa3aHHOE W3JIENHE WITH

YKa3aHHBIN CBA3aHHBIA OOBEKT WITH YEITOBEKA!
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- OOHapy)XeHHA C TIOMOLIBIO JATYHKA YHHKAIBHOW (DPH3MYECKOW XapaKTECPHUCTUKU
CyOBEKTa W W3BIIEYEHHS COOTBETCTBYIOIIHUX MOTEHIHAIBHBIX XapaKTEPHUCTHYECKUX

1 posbix ganHbx CDDS;

- CPaBHEHMS TOYYECHHBIX MOTEHIIHAIBHBIX XaPAKTEPUCTUIECCKHUX IU(POBBIX JAHHBIX
CDD° ¢ COXpaHEHHBIMH KOHTPOJIbHBIMH XapaKTEPHUCTHYECKAMH [U(PPOBBIMH

maaaeiMu CDD; u

- B CJIy4ae CXOKECTH MOTEHIIHAIBHBIX XapaKTEPUCTHIECKUX HU(PPOBBIX qaHHbX CDD*
C COXPAaHEHHBIMH KOHTPOJIbHBIMH XapaKTEPUCTHYECKUMH IUPPOBBIMH JTaHHBIMU
CDD, ¢ 3agaHHBIM KpPUTEPHUEM MJOMYCTHUMOTO OTKIIOHEHHA, CYOBEKT CUHTAETCS
COOTBETCTBYIOIIMM, COOTBETCTBEHHO, MOJUIMHHOMY HW3JEIHI0 WIH OOBEKTY HWIH

YCIIOBCKY, Z[GﬁCTBI’ITCJ'IBHO CBA3AHHOMY C INOAJIMHHBIM H3OCTTUCM.

JIOTIOTHUTETPHBIA ~ aCTIEKT HACTOSMIIETO HW300PETEHHS OTHOCHTCS K  CIOCOOY
BEepU(UKAIIUN COOTBETCTBHA LU(PPOBOTO H300PAKEHUS M3AETHA OTHOCHUTEIBHO
MApKHPOBAHHOTO  OPHUTHHAIIBHOTO  HW3JENUs,  NPHHALICKANEr0 K  MapTHH
OPUTHHAJIBHBIX HW3JCIHH, 3alMIICHHBIX COTrJIACHO BBINICYOMSHYTOMY CIOCOOY

34IIUTHI, IIPH 5TOM CIIOCOO BKIIFOYAET DTAIIBI:

- mony4YeHus IU(PPOBOr0 H300PAKEHUS H3ALIUSA, JAEMOHCTPHUPYIOMIETO 3aNIHTHYIO
MapKHPOBKY HA H3JCIHH, TIOCPEACTBOM yCTpoiictBa s (HOPMHPOBAHHSA
M300paKEHUS, UMEIOMETO OJIOK (HOPMHUPOBAHUSA H300PAKEHHSA, OJOK OOPAOOTKH C

TIAMSTBIO B OJIOK 00paOOTKH H300paKeHHS,

- CUWTHIBAHUS TIPEICTABIICHUS LU(PPOBBIX TAHHBIX H3IETHA M CBI3aHHOTO KITFOYa
BEepU(PHKAIMHY HA TOTYYCHHOM LU(PPOBOM H300PAKEHUH 3aNIUTHOH MApKHUPOBKH U
W3BIICYECHUSA, COOTBETCTBEHHO, COOTBETCTBYIOIIMX TECTOBBIX LH(PPOBBIX ITAHHBIX
W3JENMHAA M CBA3aHHOTO TECTOBOTO KIIFOYA BEPU(UKANWHU W3 YKA3aHHOTO CUUTAHHOTO

MPEACTABICHUS;

- COXPAHEHUS B MAMATH KOHTPOJIBHON KOPHEBOH IU(PPOBOH MOAIMHCH KOPHEBOTO Y3IIa
JepeBa MAPTUH OPHUTHHAIBHBIX W3ACIUH M MPOTPAMMHUPOBAHUSA B OJOKEe 00pabOTKH

OJHOCTOPOHHEN (DYHKITUH /IS BEIYHUCIIEHUS TU(PPOBOH MTOAHCH TU(PPOBBIX JAHHBIX U
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KOHKATCHAIIMH ITU(POBBIX TIOAIMHCEH COTJIACHO YIOPSATOYECHHOCTH Y3JIOB B JEpPEBE U

YIOPAAOYCHHOCTH KOHKATCHAIIMA ACPCBA,

- BepI/I(i)I/IKaI_[I/II/I I[GflCTBI/ITCJ'IBHOFO COOTBCTCTBHA H3BJICYCHHBIX TCCTOBBLIX I_[I/I(i)pOBBIX
JaHHbIX H3ACIHNA H TCCTOBOI'O KIIO4a BepI/I(l)I/IKaI_lHH COXpaHeHHOfI KOHTpOJ'IBHOfI

KOPHEBOH IM(POBON MOAIKMCH ITyTEM OCYIIECTBICHHSA JTATIOB!

- BBIYHMCIICHUS C MOMOIIBIO OJHOCTOPOHHEW (PYHKIMHU TECTOBOHM IM(PPOBOH moAIHCH
W3BJICYEHHBIX TECTOBBIX IU(PPOBBIX JTAHHBIX M3ACTUS, MPU 3TOM YKa3aHHAs TECTOBas
nuQpoBas MOAMUCH COOTBETCTBYET TECTOBOMY JIMCTOBOMY Y3JIy B TECTOBOM JIEPEBE,

COOTBETCTBYIOIIEM 3AIIUTHON MAPKUPOBKE HA TECTOBOM OOBEKTE;

- U3BJICYCHHS M3 TOCIIEJOBATEIIFHOCTH IU(PPOBHIX IOANUCEH B TECTOBOM KITKOYE
BepupUKaAUK TUPPOBON TMOAMUCH KKIOTO JAPYTOro JHCTOBOTO Yy37a TECTOBOTO
J€peBa, HIMEIOIIErO TAKOM K€ POJUTEIIBCKHH Y3€IL, YTO H'y TECTOBOIO JIMCTOBOIO Y31,
Y BBIUUCIIECHUS TU(PPOBON MOAMUCH KOHKATECHAIMHA TECTOBOM LU(PPOBON MOAIUCH U
W3BJICYCHHOM HU(POBON MOJIMHUCH YKa3aHHOTO KKIOTO JPYTOT0 JTUCTOBOTO Y371a, TEM
CaMbIM TIONTy4ast IU(PPOBYIO TMOMITUCH YKA3aHHOTO TAKOTO K€ POJHMTEIBCKOTO Y3Iia

TCCTOBOI'0 JIUCTOBOTO y3J1a,

- TOCIIEAOBATENIPHO HA KaXKAOM CIEAYIOHNIEM YPOBHE B TECTOBOM JEPEBE U 10
NPEATOCTIEHETO YPOBHS Yy3/10B, M3BICYEHHUS M3 IMOCIEIOBATENBHOCTH IH(POBBIX
MOJITUCEH B TECTOBOM KIFOUE BepH(pHKAImu TU(PPOBOH MOANMUCH KAKIOTO IPYTOro
y371a, OTIMYHOIO OT JIMCTOBOTO, TECTOBOTO JEPEBa, HMEIOINEr0 TaKOM ke
POAMTENBCKAM VY3€JI, YTO M NPEABIAYIIMM TaKOW K€ POJUTEIBCKUM  y3€ll,
PACCMOTPEHHBIM HA TIPEANISCTBYIOMIEM JTare, W BBIYUCICHUS HH(POBON TOIIHCH
KOHKATCHAIMH IU(PPOBOH TOAMUCH YKA3aHHOTO COOTBETCTBEHHOTO KKIOTO IPYTOTO
y37a, OTIAMYHOTO OT JIMCTOBOTO, W TIONYYEHHOH LH(POBOU TOMIUCH YKA3aHHOTO
MPEIBIAYIIETO TAKOTO K€ POTUTEIBCKOTO Y371a, TEM CaMbIM TONy4as MH(POBYIO
HNOAINKCH YKA3aHHOIO TAKOTO JK€ POIMTENIBCKOrO Y3714 YKAa3aHHOTO IIPEABLIYyLIETO

TAKOI'0 K€ POAUTCIIbCKOTO Y314,
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- BBIYUCIICHUS TU(POBOH MOAMUCH KOHKATEHAIIMH TTOTyY€HHBIX HHA(POBBIX MOAHCEN
Y3IJI0B, OTJIMYHBIX OT JIUCTOBBIX, COOTBETCTBYIOIIMX MPEANOCICAHEMY YPOBHIO Y3JI0B
TECTOBOTO JE€pPEeBa, TEM CaMbIM TMOJy4Yas MOTEHIUANBHYI0 KOPHEBYIO LH(POBYIO

OOAITUCH KOPHEBOT'O y3J1a TCCTOBOTO ACPCBA; U

- TIPOBEPKHU COBMAJACHUA TOTYUYEHHONW MOTEHIMAIBPHOW KOPHEBOH HU(POBON MOAHCH

C COXPAHEHHOH KOHTPOIBHON KOPHEBOU LU(POBOI MOANHUCHIO,

B PE3yJbTATE YETO, B CIIy4ae COBMAACHUS YKa3aHHBIX KOPHEBBIX HU(PPOBBIX MOIIUCEH,
muppoBoe  U300pKEHHE  HU3JENHUA  SABIAECTCS  HM300paKEHHEM  MOAJMHHOTO

MapKUPOBAHHOT'O OPUTUHAIBHOTO U3/ETHS.

Ecnmu mapTust 3aImyIneHHOTO MAapKHPOBAHHOTO OPHTHHAIBHOTO HM3JCITHS HMEET
CBSI3aHHBIM OJIOK JAHHBIX TOJIEH, KaK PACKPBITO BHIIIE, MaMATH OJIOKa 00padOTKH
JOTIOJIHATEITIFHO COXPAHSAET CBSA3aHHBIA OJIOK JAHHBIX TOJEH, ITAll BBHIYHCIICHHS
TECTOBOM LU(POBOM TMOAMUCH, COOTBETCTBYIOIIEH TECTOBOMY JIMCTOBOMY Y37y B
TECTOBOM JIEPEBE, COOTBETCTBYIOIIEM 3AIUTHOM MApKUPOBKE HAa TECTOBOM OOBEKTE,
MOYKET BKJIOYATh BBIYHCIIEHHE C IIOMOIIBIO OJXHOCTOPOHHEH (YHKIMH IH(PPOBOI
MOJIMCH KOHKATCHALIMH H3BJICYEHHBIX TECTOBBIX IM(PPOBBIX JAHHBIX M3ICIHA H

U(POBBIX TAHHBIX COXPAHEHHOTO OJIOKA TAHHBIX TTOJICH.

Ecnu opuruHampHOe wH3jAeHe OBUIO 3alIMINEHO IMyTEM COXPAHCHHUS KOHTPOJIBHOM
KOPHEBOM THU(POBOM TOANMKUCH B JOCTYMHOW JJIT MOWCKA KOPHEBOW 0Oa3e JaHHBIX,
OTKPBITOW KaK yIMOMSHYTO BBINIEC, H YCTPOUCTBO T (POPMUPOBAHUSA H30OPAKCHHS
JTOTIOTHUTEITEHO OCHAIEHO OJIOKOM CBSI3H, BBITIOJTHEHHBIM C BO3MOKHOCTBIO OTHPABKH
W TpueMa 0OpaTHO MAHHBIX TMOCPEJACTBOM KaHaa CBSI3H, CIIOCOO MOMKET BKITHOYATh

npcaABaApUTCIIbHBIC 3TaITbl:

- OTIpaBKH OJIOKOM CBA3M IIOCPEACTBOM KaHala CBS3M 3alpoca B YKAa3aHHYIO
KOPHEBYIO 0a3y MAaHHBIX W TIpUEMA OOPATHO KOHTPOJIFHOW KOPHEBOW IM(PPOBOM

MOAINUCH; U

- COXpaHECHHs TIPUHATOH KOPHEBOH IM(PPOBOH MOANMUCH B MAMITH YCTPOMCTBA IS

dhopMHpPOBAHUST U300PAKEHUS.
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Ecnu opuruHanbHOE U3JENHE COACPKUT JAHHBIE MO JOCTYIy K KOPHEBOMY Y31y, Kak
VIOMSHYTO BBIIIE, U YCTPOUCTBO 71 (POPMUPOBAHUSA W300PAKEHUSA JOTIOHUTEIEHO
OCHAIIIEHO OJIOKOM CBfI3H, BBIMIOJIHEHHBIM C BO3MOKHOCTBIO OTIPABKA M TIpPHEMA
JaHHBIX TOCPEJACTBOM KaHAaNa CBSA3H, CIMOCOO MOXKET BKIIFOYATh TPEABAPUTEIIHHBIC

OTaIlbl:

- CYMTBIBAHUS JAHHBIX TI0 JOCTYIYy K KOPHEBOMY Y311y, MAPKUPOBAHHBIX Ha LIU(YPOBOM

N300paKEHUH U3ETHS, C TTOMOIIIBIO YCTPOMCTBA A (POPMUPOBAHUS H300PAKEHHUS,

- OTHpaBKH OJIOKOM CBfI3M IOCPEACTBOM KaHajla CBA3H KOPHEBOIO 3ampoca B
uHTep(deic AOoCTyma, COAEP)KAIIEr0 H3BICYECHHBIE TECTOBBIE LU(POBBIC JAaHHBIC
W3JCTUS WA BBIYHCIICHHYIO TECTOBYIO IHM(POBYIO TMOANHCH, W TPHEMa OOPATHO
KOHTPOJIBHOW KOPHEBOW IWM(POBOM TMOAMHCH KOPHEBOTO Y374 JepeBa IMapTHH

OPHUTI'HHAJIbHBIX HSZ[CMﬁ; u

- COXPaHEHHUS TPUHATOW KOHTPOJIBHOW KOPHEBOM LU(PPOBOH MOJMUCH B TNAMATH

yCTpo#cTBa ATt (POPMUPOBAHUS HI0OPAKEHHS.

Ecrm mapkupoBaHHOE OPUTHHAIBHOE W3ACTHE HMMEET CBSA3aHHBIE C H3JCIHEM
JOTIOJTHUTENTbHbIE LU(POBBIC JaHHBIC, COXPAHECHHBIE B JJOCTYITHOW JUIA TIOUCKA
WHPOPMAIMOHHOW 0a3e JaHHBIX, KAaK YIOOMSHYTO BBIIE, YCTPOWCTBO JJIA
(dbopMuUpOBaHUS U300PAKEHUS MOMKET JOTOJHUTEIHFHO OBITh OCHAINEHO CPEACTBAMHU
CBSI3H, BBITIOJTHEHHBIMH C BO3MOKHOCTBIO OTMPABKH B HHTEPQEHC WHPOPMALTMOHHON
0a3bl TaHHBIX 3aMpoca Ha HH(OPMAIUIO, COAEPIKAIIETO TECTOBBIE U(POBHIE JaHHBIE
W3JENHAA WM TECTOBBIE NaHHBIE MU(POBOH TMOAMMCH H3IEIHA, M TPHEMa OOpPaTHO

COOTBCTCTBYIOIIHUX JOTIOTHUTCIIbHBIX L[H(l)pOBBIX JAHHBIX U3ACIHA.

Ecnu  3amummeHHoe  OpUTHMHANBHOE  M3JENHE  BKIFOYA€T  KOHTPOJBHBIC
XapaKTEPUCTHUECKHE ITU(PPOBBIEC JTaHHBIEC, KAK YIIOMSIHYTO BBIIIE, U YCTPOWCTBO IS
(hopMUpPOBaHUS U300PAKEHHUS JOMOTHUTEIHFHO OCHAIIEHO JATYUKOM, BBITOTHEHHBIM C
BO3MOJKHOCTBIO ~ OOHAPY)KEHHS  YHUKATbHOW  (DU3WYECKOW  XapaKTEPHCTUKU
COOTBETCTBEHHO OOBEKTA WM YEJIOBEKa, CBI3aHHOTO C MapKHPOBAHHBIM

OPUTHHABHBIM H3/CTTHEM, W OJOK 0OpabOTKH 3amporpaMMHUpPOBAH JJIS HU3BICUCHUS
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COOTBETCTBYIOIIMX  XaPAKTEPUCTHYECKHX  IM(PPOBBIX JAHHBIX W3 CHTHAlA
OOHapy’KeHUs, MPUHATOTO OT AATYUKA, YCTPOUCTBO s (POPMUPOBAHUS U300PASKEHHUS
COXpaHSAET B MAMATH KOHTPOJBHBIE XapakTepucTuueckue mudposbie manasie CDD,
COOTBETCTBYIOIIME  YKA3aHHOM  YHUKATbHOH  (PH3MUYECKOM  XapaKTEPUCTHKE
COOTBETCTBEHHO CBSI3aHHOTO OOBEKTAa MJIM 4YEJIOBEKa, CIOCOO MOXKET BKJIIOYATh
JOTOHUTENHBIE JTAlbl, IPH PACCMATPUBAHUM CYOBEKTa, NMPEACTABIAIOMETO COO0M

YKa3aHHBIN CBA3AHHBIN 00BEKT WM YETIOBEKA!

- OOHapy:KeHHA C TOMOLIBIO JATYMKA YHHKAIBHOM (PU3MUYECKOM XapaKTEePUCTUKU
CyOBEKTa M HM3BIICYEHHUSA COOTBETCTBYIOIIMX IOTEHIHAIBHBIX XapaKTEPHUCTUYECKHX

1 posbix ganubx CDDS;

- CPaBHEHUS TOJyYEHHBIX MOTCHIUAIBHBIX XapaKTEPUCTHYECKUX IH(POBBIX JTAHHBIX
CDD® ¢ COXpaHEHHBIMH KOHTPOIBHBIMH XapPAKTEPUCTHUECKHMH  IU(PPOBBIMU

paaabiMH CDD; u

- B CIly4ae CXOKECTH MOTEHIHAIBHBIX XapPAKTEPUCTHYECKHX HU(POBBIX qanHbX CDD®
C COXpaHEHHBIMH KOHTPOJIbHBIMH XapaKTCPUCTHYECKUMH IUPPOBBIMH JTAHHBIMU
CDD, ¢ 3amaHHBIM KpPUTEPHEM AOMYCTHMOTO OTKIIOHEHHS, CyOBEKT CUHTAETCS
COOTBETCTBYIOIIMM, COOTBETCTBEHHO, OOBEKTY WM YEJIOBEKY, JACHCTBHTEIBHO

CBA3aHHOMY C ITOJJTMHHBIM MapPKUPOBAHHBIM OPHUIHHAJIbHBIM U3ICTTHCM.

JIpyTroii acrieKT HACTOSIIETO U300PETECHHUS OTHOCUTCS K H3/ICITHIO, TIPUHAIICKANIEMY K
MApTUX MHOKECTBA OPUTHMHAIBHBIX HW3JCIWMNA W 3alIULOICHHOMY OT MOJICIKHA WU
¢danpcu(pUKaIK COTTACHO BBIIEYTIOMSHYTOMY CIIOCOOY 3aIIUTHI, TIPH 3TOM KaXKI0E
OPUTHHAIPHOE W3/ENIHE TAPTHH HMMEET CBOM COOCTBEHHBIE IH(PPOBBIE JaHHBIE
W3JeMHA W COOTBETCTBYIOIIWH KIIOY BepH(HKAIMH, YKa3aHHAA TApTAS HMEET
COOTBETCTBYIOLIYIO KOHTPOJIBHYIO KOPHEBYIO IIH(PPOBYIO TOANHKCH, TIPH 3TOM H3ZCITHE

COICPIKHUT:

- MAIIMHOYUTAEMYIO 3alIUTHYI) MapKUPOBKY, HAHECEHHYIH) Ha H3ACIHE U
BKITIOYAIOIYI0 TIPEACTABICHHE €r0 UU(POBBIX MTAHHBIX H3JCTHS W €ro KIoYa

BepHu(HUKaAIHH.
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[{udposrie HaHHBIE BBHIIIEYKA3aHHOTO W3ACTUS MOTYT BKJIIOYaTh KOHTPOIIBHBIC
xapakrepuctryeckue 1udposbie gaHHbie CDD COOTBETCTBYIOMIEH YHHKATBHOW
($U3NYIECKON XapaKTEPUCTUKH U3ETIHA WIIH CBA3AHHOTO OOBEKTA WM YelloBeKa. boree
TOTO, YHUKAIbHAs (PU3UUECKasT XapaKTEPUCTHKA H3/ICTTUS MOKET MPEACTABIATh COOOH
XapaKTEPUCTHUKY 3AIMUTHOM MApPKUPOBKM HA OCHOBE MaTepualia, HAHECECHHOM Ha

n3aciamc.

JIpyroli acmeKkT HACTOSIIEr0 HM300pPETEHUS OTHOCHTCS K CHCTeME BepH(HKanuu
AYyTCHTUYHOCTH U3ACIIAA WM COOTBCTCTBHA KOIMHMHW TAKOTO H3ACITHA OTHOCHUTCIIBHO
MapKUpOBAHHOI'O OPUTHHAJIbHOT'O HU3ACIIHA, MNPHHAIJIC)KAIICTO K napTHu
OPUTHMHANBHBIX M3ACTUM, 3alIMIICHHBIX JIBOMHOM MaTepuanbHOM H 1MppoBOH
3aIIMTON OT TMOAJEIKH WK (pambcH(PUKAIUN COTTIACHO BBINICYTIOMSIHYTOMY CIIOCOOY
3aIIMTHL, TIPH 3TOM CHCTEMA COJIEPIKHUT YCTPOUCTBO 1A (POPMUPOBAHUSA U300PAKEHUS,
nmeroniee 00k GopMupoBaHHS U300paKEHUs, OJOK OOPAOOTKH C MAMATHIO U OJIOK
00paboTKH HM300paKEHUA, TPH ITOM TAMATH COXPAHIET KOHTPOJBHYIO KOPHEBYIO
U(POBYIO TOIHCH AEPEBA, COOTBETCTBYIOMIETO MAPTUH OPUTHHATBHBIX W3ICTHH, U
OJHOCTOPOHHIOKO (DYHKITHIO JJIS1 BBIYHCIICHHS [IH(POBON MOIMUACH IU(PPOBBIX JAHHBIX
Y KOHKAaTECHAIIMH IU(PPOBBIX MOAMUCEH COTTIACHO YIIOPSTIOUYECHHOCTH y3JI0B B IEPEBE U
YHOOPSIOYCHHOCTH KOHKATEHAIMKM JEpPEeBa, 3alporpaMMHPOBAHHOH B OJIOKe

00pabOTKH, TIPH 3TOM YKa3aHHA CHCTEMA BBITIOJTHEHA C BO3MOYKHOCTHIO!

- MIOJIYYEHUS C TMOMOINBI0 YCTPOUCTBA T (POPMHPOBAHUS HU300paKEHHUS ITUGPOBOTO
M300paKEHUS 3aIIMTHON MaPKUPOBKH HA TECTOBOM OOBEKTE, PEACTABIIIIONMEM COOOM

YKa3aHHOC U3ACITUEC UITH YKA3aHHYHO KOTIHIO U3ICTIUA,

- CYMWTHIBAHUS C TIOMOINBIO yCTpOoWcTBA i (OPMHUPOBAHUS HW300PAKEHUSA
MPEACTABIICHUS NU(POBBIX JAHHBIX WU3JENHA W CBA3aHHOTO KJIF0Ya BepH(HUKAINK HA
MOJIYYEHHOM ITU(PPOBOM H300pAKEHHUU 3AIIMTHON MAapPKHPOBKH HA TECTOBOM OOBEKTE
W W3BJICYEHHUSA, COOTBETCTBEHHO, COOTBETCTBYIOIIUX TECTOBBIX IU(PPOBBIX JTAHHBIX
W3JeNMus ¥ TECTOBOTO KIFOYa BEPUPUKANWH W3 YKA3aHHOTO CUHUTAHHOTO

MPEACTABICHUS;
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- BepU(HUKALMA JCHCTBUTETPHOTO COOTBETCTBHS M3BJICYEHHBIX TECTOBBIX HU(PPOBBIX
JaHHBIX HM3JENHS M CBA3aHHOTO KIF04Ya BEpH(UKAIMH COXPAHEHHOH KOHTPOJIHHOM
KOpPHEBOH 1HM(POBONM TOANHUCH TYTEM OCYIIECTBICHHA Ha OJOKe 00paboTKU

AOTIOJTHUTCIIbHBIX 3aIIPpOTPaAMMHPOBAHHBIX 3TAIlIOB!

- BBIYHMCIICHUS C MOMOIIBI0 OJHOCTOPOHHEW (PYHKIMHU TECTOBOHM IM(PPOBOH MOAHCH
W3 BBIYUCIIEHHOW TECTOBOW IU(POBOM MOANMHCH W3BICYEHHBIX TECTOBBIX HU(POBBIX
JaHHBIX WU3JENHA, TIPH 3TOM yKa3aHHAs TecToBas LU(POBas MOAMHMCH COOTBETCTBYET
TECTOBOMY JIMCTOBOMY Y31y B TECTOBOM JE€PEBE, COOTBETCTBYIOIIEM 3AIMMTHOMU

MapKHPOBKE HA TECTOBOM OOBEKTE;

- U3BJICYEHUSA M3 TOCIEAOBATEIBHOCTH LU(PPOBBIX MOAMMCEH B TECTOBOM KITIOUE
BepupUKAUK TUPPOBON TMOMIMUCH KAKIOTO JAPYroro JHCTOBOTO Yy3J7a TECTOBOTO
JepeBa, HIMEIOIIErO TAKOM K€ POJUTEIIBCKHH Y3€IL, YTO H'y TECTOBOIO JIHCTOBOIO Y314,
W BBIUUCIIECHUS IU(PPOBON MOANMUCH KOHKATEHAIMHM TECTOBOM LU(PPOBON MOAIUCH U
W3BJICYCHHOM HU(POBON MOJIMHUCH YKa3aHHOTO KKIOTO JPYTOr0 JTUCTOBOTO Y371a, TEM
CaMbIM TIONy4Yas HU(PPOBYIO TMOANUCH YKA3aHHOTO TAKOTO K€ POJUTEIBCKOTO y37a

TCCTOBOI'0 JIUCTOBOTO y3J1a,

- TOCIIEAOBATENIPHO HA KaKAOM CIEAYIOHNIEM YPOBHE B TECTOBOM JEPEBE U 10
NPEATOCTIEHETO YPOBHS Y3710B, M3BICYEHHUS M3 IMOCIEIOBATENBHOCTH MH(POBBIX
MOJITUCEH B TECTOBOM KIFOUE BepH(pHKAImH TU(PPOBOH MOANMHUCH KAKIOTO IPYTOro
y371a, OTJIMYHOTO OT JHMCTOBOrO, TECTOBOTO JEPEBa, HMEIOINEr0 TaKOM ke
POMMTENBCKAM VY3€JI, YTO M NPEABIAYIIMM TaKOW K€ POJUTEIBCKUM  Y3€ll,
PACCMOTPEHHBIM HA TIPEANISCTBYIOMIEM JTare, W BBIYUCICHHUS HH(YPOBOU TOIIHCH
KOHKaTeHAMH IU(PPOBOH MOAMUCH YKA3aHHOTO COOTBETCTBEHHOTO KAKIOTO IPYTOTO
y37a, OTIAWUYHOTO OT JIMCTOBOTO, W TIONYYEHHOH HU(POBON TMOMIUCH YKA3aHHOTO
MPEIBIAYIIETO TAKOTO K€ POTUTEIBCKOTO Y371a, TEM CaMbIM TONy4as MH(POBYIO
HNOJAIKCH YKA3aHHOIO TAKOTO JK€ POIMTEIBCKOrO Y3714 YKAa3aHHOTO IIPEABLAYLIETO

TAKOI'0 K€ POAUTCIIbCKOTO Y314,

- BBIYUCIIEHUS TU(POBOH MOAMUCH KOHKATEHAIIMH TTOTyY€HHBIX HHA(POBBIX MOAMHCEN

Y3JI0B, OTIIMYHBIX OT JIMCTOBBIX, COOTBETCTBYIOLIUX MPEANOCIEAHEMY YPOBHIO Y3JI0B
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TECTOBOTO JIEPEBa, TEM CaMbIM TIOJy4Yas TOTEHIHATBHYIO KOPHEBYIO HH(POBYIO

OOAITHUCH KOPHEBOT'O y3J1a TCCTOBOTO ACPCBA, U

- TIPOBEPKHU COBMAACHUA TOTYUYEHHONW MOTEHIMATFHOW KOPHEBOH LU(POBON MOAHCH

C COXPaHEHHOH KOHTPOJIBHON KOPHEBOH LU(POBOH IMOANHUCHIO,

B PE3yJIbTATE YETO, B CIIy4ae COBMAAEHHUS YKa3aHHBIX KOPHEBBIX U(POBBIX TOIMUCEH,
CHUCTEMA BBIMOIHEHA C BO3MOKHOCTBIO JOCTABKH YKa3aHUs TOTO, YTO JAHHBIE U3JEIHA

Ha TECTOBOM OOBEKTE SABIIAIOTCS JaHHBbIMH ITOAJIMHHOI'O U31CIHA.

Ecnu MmapkupoBaHHOE OPUTHHAIBHOE U3/IE€TIHE UMEET CBA3AHHBIN OJIOK TAHHBIX MOJIEH,
KaK YTOMSHYTO BBIIIE, HAMATh OJOKa OOPa0OTKH JOTOJHUTEIBHO COXPAHAET
CBSI3aHHBIM OJIOK JAHHBIX IIOJIEH, STAl BBIYUCIEHUS TECTOBOW LM(POBOH IOIHCH,
COOTBETCTBYIOLIEH  TECTOBOMY  JIMCTOBOMY Y31y B  TECTOBOM  JIEPEBE,
COOTBETCTBYIOIIEM 3aIIUTHOW MApKHUPOBKE HA TECTOBOM OOBEKTE, 3aTEM BKIIOYACT
BBIYUCIICHHE C TIOMOIIBIO  OJHOCTOPOHHEW (yHKImMHM [UPPOBOH  MOAIHCH
KOHKATEHAIIMHA HM3BJICYCHHBIX TECTOBBIX LU(POBBIX JAHHBIX H3ACTHA U IHU(PPOBBIX

JAHHBIX COXPAHEHHOTO OJIOKA JAHHBIX TMOJICH.

JIpyro#f acmekT HACTOSINET0 H300PETEHHS OTHOCHTCS K CHCTeME Bepu(HKAIMN
COOTBETCTBHA IH(POBOr0 HW300PAKECHUS M3 OTHOCHTEIIBHO MAapKHPOBAHHOTO
OPHUTHHAJIBHOTO H3JEIHs, NPUHAMICKANICTO K TApPTHH OPHUTHHAIBHBIX H3ICITHH,
3AMUINEHHBIX COTJIACHO BBINICYNOMSHYTOMY CIOCOOY 3aIlWThI, MPH 3TOM CHCTEMA
CONIEP’KHT YCTPOWCTBO Ui  (POPMHPOBAHHS HW300PAKEHUS, HWMEIOMEE OJIOK
dbopMHpPOBaHUS H300pPaKEHHA, OJIOK OOpPaOOTKH ¢ TaMATHIO W OJOK 00pabOTKH
W300pa’KeHUs, TPH 3TOM MAMATh COXPAHSAET KOHTPOJBHYIO KOPHEBYHO HH(POBYIO
MOJIIUCH  JE€PEBa, COOTBETCTBYIOMICTO TMAPTHH OPWUTHHAIIBHBIX  HM3ACTHH, U
OJTHOCTOPOHHIOK (DYHKITHFO JJI1 BBIYHCICHHS [IU(DPOBOM MOIMUCH IU(PPOBBIX JaAHHBIX
W KOHKaTCHAIMH [IU(POBBIX MOAMKCEH COTTIACHO YIOPSI0OYCHHOCTH y3JI0B B JCPEBE U
YIOPSAJAOYCHHOCTH KOHKATCHAIMH  JEpeBa, 3amporpaMMHpPOBAHHOM B  OJIOKE

00pabOTKH, TIPH 3TOM YKa3aHHA CHCTEMA BBITIOJTHEHA C BO3MOKHOCTHIO!
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- TONy4YeHHUs TU(PPOBOTO W300PAKEHUS H3ACTHS, JEMOHCTPUPYIOMIETO 3aIIMTHYIO
MapKHPOBKY HA HW3JENHH, TOCPEACTBOM yCTpoiicTBa i (HOPMHPOBAHUA

H300pKEHUS;

- CUWTHIBAHUS C TIOMOINBIO YCTpoWcTBA s (POPMHUPOBAHUSA H300PAKECHUS
MPEACTaBIICHUST [U(PPOBBIX JAHHBIX W3JETHS U CBA3aHHOTO KITFOYa BEPU(IUKAIIMH HA
MOJIy4YeHHOM [H(PPOBOM H300PAKECHUU 3aIMMUTHOM MAPKHUPOBKH U HW3BIICUCHUS,
COOTBETCTBEHHO, COOTBETCTBYIOIUX TECTOBBIX UU(MPOBBIX [TAHHBIX W3ACIHUA H
CBI3aHHOTO TECTOBOTO K/II0OYa BepPU(UKAIMH W3 YKA3aHHOTO CYUTAHHOTO

MPEACTABICHUSA;

- Bepu(UKaAIMK AEUCTBUTEIBHOTO COOTBETCTBHS M3BJICYEHHBIX TECTOBBIX IH(POBBIX
JAaHHBIX M3JEITUS W TECTOBOTO KIIOYa BEPH(UKALMU COXPAHEHHOH KOHTPOIBHOM
KOpPHEBOW I1HM(POBOM TOANKMCH IyTeM OCYIIECTBICHHUS Ha OJIOKe 00paboTKH

AOMOJTHUTCIIbHBIX 3alIpOTrPpaMMHUPOBAHHBIX 3TAIlOB!

- BBIYUCIICHUS C TMOMOIIBI0 OJHOCTOPOHHEW (DYHKIMH TECTOBOH IM(PPOBOH MOAHCH
W3BJICYECHHBIX TECTOBBIX IU(PPOBBIX TAHHBIX H3ACTHUS, TIPH 3TOM YKa3aHHAS TECTOBAS
uQpoBas MOAMUCH COOTBETCTBYET TECTOBOMY JIHMCTOBOMY Y37y B TECTOBOM JIEPEBE,

COOTBETCTBYIOIIEM 3aIIUTHOM MAPKHUPOBKE HA TECTOBOM OOBEKTE;

- M3BJICUEHHUS W3 TOCIIEAOBATEIIFHOCTH IHM(POBBIX TOAMUACEH B TECTOBOM KITFOYE
BepUpUKAIMH [HPPOBOH MOAMUCH KAXKAOTO APYroro JUCTOBOTO y3ja TECTOBOTO
JEPEBA, UMEKOIIETO TAKOM K€ POAUTEIIBCKHUH Y3€JI, YTO Uy TECTOBOTO JTUCTOBOTO Y34,
W BBIYHUCICHUS IU(PPOBON MOIIMTUCH KOHKATCHAIIMH TECTOBOW ITU(POBON TOIITUCH U
W3BJICUYEHHOM ITU(PPOBOH TOIIMUCH YKA3aHHOTO KAXKIOTO APYTOrO JTUCTOBOTO Y3IIa, TEM
caMbIM TIONTy4ass IH(POBYIO MOAMHCH YKA3aHHOTO TAKOTO JKE€ POTUTEIBCKOTO y371a

TCCTOBOI'0 JIMCTOBOTO Yy3I1a,

- MOCJIEAOBATENBHO HA KAXKAOM CIECAYIOINEM YPOBHE B TECTOBOM JAEPEBE W O
MPEAMIOCIIETHETO YPOBHSA Y3II0B, HW3BIICYCHHUS W3 IMOCIIEOBATEIFHOCTH ITH(POBBIX
MOJMHUCENH B TECTOBOM KITFOYE BepU(DHKAIUU IUPPOBON TOAMUCH KAKIOTO JIPYTOTO

y3jga, OTIAYHOTO OT JIMCTOBOTO, TCCTOBOr0 JAC€pEBa, HMCHOIICTO TaKOM  JKe
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POAMTENBCKAM y3€JI, YTO W NPEABAYINAA TaKOM K€ POJAUTEIBCKHNA Y3€lL,
PACCMOTPEHHBIM HA TPEAMECTBYIONIEM J3Tare, W BBIYUCICHHS U(PPOBON TOIIMHACH
KOHKaTeHAIMHA TU(POBOH TTOANKCH YKA3aHHOTO COOTBETCTBEHHOT'O KAXKJIOTO JIPYTOTO
Y371, OTIMYHOTO OT JIMCTOBOTO, W TOJYYEHHOH HH(PPOBON TOAIMKMCH YKA3aHHOTO
MPEABIAYINETO TAKOTO K€ POJHUTEIHCKOTO Y3JIa, TEM CaMbIM TONy4as MH(PPOBYIO
NOAIMUCH YKA3aHHOTO TAaKOI'O YK€ POAUTEIBCKOrO y3lla YKAa3aHHOTO IIPEABIAYILETO

TAaKOTO K€ POAUTCIIBCKOIO Y3Jia,

- BBIUUCJIEHUA LU(POBOM MOAMUCH KOHKATECHALIMU TOTY4YEHHBIX IHU(POBBIX MOAMHCEN
Y3]I0B, OTJIMYHBIX OT JINCTOBBIX, COOTBETCTBYIOLIUX MPEANOCICAHEMY YPOBHIO Y3JI0B
TECTOBOTO JEpeBa, TEM CAaMbIM IOJyyas TMOTCHIMAIbHYI0 KOPHEBYIO ILIM(PPOBYIO

noAImuch KOPHEBOI'O y3Jj1a TECTOBOTO ACPCBA, H

- MPOBEPKH COBIAICHUS MOJTYUYSHHOW NMOTCHIMATBHOW KOPHEBON LU(POBOM TOAIMHUCH

C COXpPaHEHHOW KOHTPOJIBHON KOPHEBOH HU(PPOBON MOAIUCHIO,

B PE3yIbTATC Y€ro, B CIIydac COBIIAACHHUA YKa3aHHBIX KOPHCBBIX I_[I/I(prBBIX HOI[HI/ICCfI,
CUCTCMA BBIMOJIHCHA € BO3MOXHOCTBIKO AOCTABKH YKa3aHHUA TOrO, 4YTO I_[I/I(prBOC
I/I306pa>I(CHI/IC nu3acima  ABJIIACTCA I/I306pa>I(CHI/ICM MOATMHHOTO MAapKHPOBAHHOI'O

OPHUTHHAJIBHOI'O U3OCIIHA.

Ecnu MmapkupoBaHHOE OPUTHHAIBHOE M3/IETTHE HMEET CBSI3aHHBINA OJIOK JAHHBIX TIOJIEH,
KaK yYIOMSHYTO BBIIIE, TaMiATh OJOKa OOpPaOOTKH JOTONHUTEIIFHO COXPAHAET
CBS3aHHBIM OJOK MAHHBIX TIOJIEH, STam BBIYMCICHHUS TECTOBOW LU(POBON TOIIHCH,
COOTBETCTBYIOLIEH  TECTOBOMY  JIMCTOBOMY Y31y B  TECTOBOM  JIEPEBE,
COOTBETCTBYIOIIEM 3aIUTHOW MapKUPOBKE HAa TECTOBOM OOBEKTE, MOXKET BKIFOYAThH
BBIUHCJICHAE C TIOMOOIBIO OJHOCTOPOHHEW (yHKIMH UU(PPOBOH  TOAIHCH
KOHKATEHAIIMH H3BJICYCHHBIX TECTOBBIX IM(PPOBBIX JAHHBIX H3ACTUS W HHQPOBBIX

JAHHBIX COXPAHEHHOTO OJIOKA JAHHBIX TIOJICH.

Jlamee HacTosimiee W300peTeHHME OyIeT OMHMCAHO OoJiee TONHO CO CCHUIKOW Ha

npunaracMbIC YCPTCKHU, HA KOTOPBIX OAWHAKOBBIC I_[I/I(i)pBI OpCaACTaBIIAIOT O AMHAKOBBIC
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3JIEMEHTHI Ha Pas3HbIX (UTYpPaX W HA KOTOPHIX MPOWLIFOCTPUPOBAHBI OCHOBHBIC

ACTIEKTHI ¥ PU3HAKU HACTOSIIETO W300PETEHHA.
KpaTkoe onucanue ueprexeii

Ha ¢ur.1 npeacraBneH cXeMaTHYeCKHH BHA OOMIETO CHOCO0a 3alIUTHI TTAPTHH

W3/ETIHHA COTJIACHO HACTOSIEMY H300PETEHHIO.

Ha ¢wur. 2A nponyuirocTpupoBaH 3alMIIEHHBIH OMOMETPUYECKHM MACTIOPT B KAYECTBE
npuMepa OMOMETPUUECKOTO TOKYMEHTA, YIOCTOBEPSIOIIErO THYHOCTD, 3AIIUIIEHHOTO

COTJIACHO HACTOSIIEMY M300PETCHHUIO.

Ha d¢ur. 2B npoumumocTpupoBaH KOHTPOJIb YEIOBEKA, HWMEIOIIErO 3allUIICHHBIN

OMOMETPHUYECKHIN MTACTIOPT COTJIACHO (Hr. 2A, YIIOITHOMOYEHHBIM COTPY THUKOM.

Ha d¢wur.3 npoummmocTpupoBaHa napThs KOMIIOHEHTOB CaMOJIETa, 3alHUINECHHBIX

COTJIACHO HACTOSIIEMY H300PETEHHIO.

Ha ¢ur.4 npowumoctpupoBaHa mnaptus  (papMameBTHYECKHX  MPOIYKTOB,

3aNTUINEHHBIX COTJIACHO HACTOSIIEMY H300PETEHHIO.
IMoapo6Hoe onucaHue

Hacrosimmee w300peTcHHE B JAaHHOM Clydae TOAPOOHO OIMUCAHO CO CCHUIKOH Ha
HCOTPAHWYHMBAIOIIHAE BAPHUAHTBI  OCYINECTBIICHHS, MPOWUTIOCTPHPOBAHHBIC HA

yepTexax.

Ha d¢wurype 1l mnpowmmocTpupoBan o0OmMUH CrmOCOO COTJIACHO — HACTOALIEMY
W300PETCHHIO, OTHOCAINUHCA K 3aIMUTE MAPTHH HM3IEHH, U K CIOCOOY BBIYUCIICHUS
KOJMPOBAaHUA BEPUPHUIMPOBAHHONW HHPOpPMAIMH, KOTOPAas MOKET OBITh CBA3aHA C
KaKIpM m3gemdeM. Ha ¢urype 1 mpoWDIFOCTpHpPOBaHA TpyNa WIH «IapTHSD)
W3CITHI M CBA3aHHOE C HUMH JEPEBO, MPH STOM T yIPOUICHUS MOKA3aHBI TOJIBKO
BOCEMb H3JIENUH: Aj,...,As, KOTOpbIE MOTYT TMpPEACTaBIATH COOOH YTO YTOJHO,
CIOCOOHOE€ HECTH WM COAEPKaTh (PU3HUYECKYH) MAIMHHOYMTAEMYIO 3aIIHTHYIO

MapkupoBKy 110 (B maHHOM ciy4yae TPOWUTFOCTPUPOBAHHYIO IBYXMEPHBIM INTPHX-
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KOJIOM, HO MOJKET OBITh OJTHOMEPHBIM IITPHX-KOAOM Wi MapkupoBkod RFID u 1. 71.)
WJTH HECTH HEYTO, YTO, B CBOKO OYEPE/Ib, HECET HUITH COJEPKUT (PU3UUECKYIO 3aLTUTHY IO
MapKUPOBKY. M3aemue MOKET MpeacTaBiATh COOOM MPOMBINUIEHHBIM TOBAP HIIA €T0
VIaKOBKYy, (U3NYECKHH JOKYMEHT WM H300paKEHHE, YMAKOBKY, COAEPIKAIIYIO
HECKOJIPKO TOBAapoB (Hampumep, ONMCTEPHYI0 VYIAKOBKY C JIEKAPCTBOM), WIIH
KOHTEHMHEpP, COAEP)KALIN MOAIOHBI C KAPTOHHBIMH KOPOOKAMHU C TOBapaMH H T. .
Jlaxxe YeNoBEK WM JKUBOTHOE MOTYT OBITh «H3JEMEM» B KOHTEKCTE BApUAHTOB
OCYILIECTBICHUA HACTOALIETO M300PETEHUS, HAPUMEP, aBTOPU30BAHHbBIE YYACTHUKU
MEPONPHUATHUSA WM YJICHBI TPYTIIIbI, MK YJIEHBI CTa/1a UM CTaW MOTYT UMEThH MPHU cede
KaKOW-TMO00 HWACHTU(UKALMOHHBIM 3HAYOK WM (OCOOCHHO B CIly4ae >KUBOTHBIX)

UMETH (PU3HUECKYI0 MAPKHUPOBKY.

[TapTHss MOXKET, HAPHUMEP, OTHOCHTHCA K OOBIYHOMY TMPOHM3BOJACTBEHHOMY IHKIIY,
TOBapaM, AOCTABJIEHHBIM KOHKPETHBIM MOCTABIIUKOM, TOBApaM, U3TOTOBJICHHBIM WJIH
OTIIPABIIEHHBIM B TEYCHHE OMPEACICHHOTO TMEPHOJAa BPEMEHH, HAOOpPY CBSI3aHHBIX
W300pKEHUH, TPYIINIE JIFOJNEH, CTaay WU CTae WU JHOOOH Ipyrod ompeaesieMou
MOJIB30BATENIEM TPYMIHPOBKE JHOOBIX OOBEKTOB, I KOTOPBIX MOTYT OBITh
ompezaeNieHbl gaHHbIe A;. J0Ooe W3 W3meaMi, TOKa3aHHBIX Ha ¢urype 1, MOXKET
MPEACTABIATh COO0M «BUPTYaIbHOE U3JEITHE» Ay, KOTOPOE ABISETCS HEOOA3ATECIIBHBIM
CPEICTBOM TPOTPAMMHOTO OOECIICUEHHUSA, KOTOPOE MOKET OBITh BKIFOYECHO IS
o0ecTieueHUs KOJUPOBAHUS BRIOPAHHBIX JAHHBIX. JTO 00BsACHIETC nanee. Hampumep,
OJTHO W3 BOCHMH HM3JCITHHA, HATIPUMEP, H3IETTHE Ag, MOXKET (DAKTHYECCKH MPEACTABIIATH
co00# BHUPTYaITbHOE H3JENHE A,, KOTOPOE CUHUTAETCS MPUHAIICKAINIMM K TMAPTHH W3
BOCBMH H3JENAH, H O00pa0OTaHO Kak Jr000€ W3 JPYTHX CEMH PEaNbHbIX
u3fenuiiA;, A; Az, ..., IOCKOJIBKY OHO MOXKET OBITh 0OpPa0OTaHO MO CYINECTBY TAaKUM
e MyTeM (XOTS OHO HE COOTBETCTBYET PEalbHOMY OOBEKTY). KOHEYHO, MHOKECTBO
BUPTYaJIbHBIX W3ACTHA Ay1,Ay,...,Ayx MOKHO HCIIONB30BaTh JJIsI KOAUPOBAHUS
U(POBBIX JAHHBIX W CO3MaHUA OO0Jiee HAMEKHBIX IH(POBBIX MOIMUCEH W3ICTHSI

(cM. HIDKE).

Hnsa xaxgoro wusgenus ApA,,...,A7,AA;, Az As, .. A, maptuu (rae Az = A,)

COOTBETCTBEHHBIE ITU(POBBIE NaHHbIe u3Aenus D1,D,,...,D7,Dy (tme Dg = Dy) cBsi3aHbl
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WIA W3BIIEYEHB (WM B CIOy4Yae BHPTYaNbHOTO W3Jemus A,, CO3JaHb) C
WCTIONB30BAHUEM JIFOOOTO TPUTOTHOTO CIOc00a. DTH JaHHBIE MOTYT TPEICTABIATH
CO00M HEKOTOPYIO Mepy (PU3HUYECKUX XAPAKTEPUCTHK, TEKCTOBBIC JAHHBIE, TAKHE KaK
3amonHeHHas ¢opMa Wid HHPOpPMALHA O MPOAYKTE, CEPUUHBIM HOMEP WA JAPYTOH
UACHTU(DUKATOP, YKA3aHUA COACPKUMOTO, HU(PPOBOE MPEACTABIECHUE H300paKEHUA
WM Mr00as apyras uH(pOpManusa, KOTOPY pa3pad0TUHK CHCTEMBI PEINAET CBI3aTh C
n3nenueM. Lludpossie nanneie uzgenus D; MOryT OBITP HM3BIEYEHBI M3 UYHUTAEMBIX
YEJIOBEKOM JaHHBIX (Hampumep, OyKBEHHO-IU(PPOBBIX JAHHBIX), MAPKHPOBAHHBIX HA
n3Jenuy (HampuMep, Hare4yaTaHHbIX HA W3/IEIMH WK HA STUKETKE, MIPUKPEIUIEHHOHN K
U3JENHI0) TIOCPEICTBOM CUHUTHIBATEIS, BBIMOJHEHHOTO C BO3MOKHOCTBIO CO3JaHUA
COOTBETCTBYIOLIETO (haiina udpoBbIX AaHHBIX. JOMOTHUTENbHBIE IM(POBBIE JaHHBIE
(HanmpuMep, KOMaHJa I WCIIONIb30BAHMA M3JENUASA WM KOMaHIbI O€30IMacHOCTH H
T. I.) MOTYT OBITh CBA3aHBI C WM3BIICYCHHBIMH JAHHBIMH IS CO3MaHUA LH(POBBIX

naHHbIx usaenus DiD;.

Jnst BupTyampHOTO M3genus A A, CBI3aHHBIC IU(POBBIEC JTaHHBIE MOTYT BKIIOYATb,
HATTPUMEDP, UACHTH(PUKAIMOHHBIA HOMEP MAPTHH, KOJIMYECTBO H3ACIHA B TMAPTHH,
(rIceBmoO-) pPaHAOMHBIH HOMEpP C IICNIBIO YBEJTWYCHHS 3allUTHl IMyTEM YBETHYCHHS
SHTPOTMHU JAHHBIX, HH)OPMAIHIO O JaTe W/WIH BPpeMeHH, U T. 1. Eme oxHo# dhopmoit
CBSI3aHHBIX JTAHHBIX MOTYT OBITh YKa3aHHUS JOIMYCTHMBIX WJIH HEJOMYCTHMBIX TPaBHII
oTiepaIyi, JaT HCTEUEHUS CPOKa JAeHCTBHS U T. 1. Kopoue roBops, mudpoBbie JaHHBIC

Dy MOTYT OBITH YEM YTOJTHO, YTO MOKET OBITh MPEACTABICHO B U(POBOI (hopme.

JInst Kakaoro W3JeNus MApTHH €r0 COOTBETCTBEHHBIE HM(POBBIC TAHHBIC W3ICITHS
Dy,Ds,....D7,D, D;,D; D3, ..., Dy MPEANOYTUTEIIBHO MPEOOPa30BBIBAIOTCS
MATEMATHYECKHM IyTEeM, TaK YTO OHH MO CYIIECTBY CKPBITHL, XOTS 3TO HE SBJIACTCS
a0COMOTHBIM  TpeOOBaHWEM I JHOOOTO BAapuWaHTa OCYIIECTBICHHA. OTO
npeoOpa3zoBaHue, MPUMEHAEMOe K HU(PPOBBIM TaHHBIM D; m3menmust Aj, CIyXHUT it
CO3IaHUS COOTBETCTBYIOMEH IM(PPOBOH MOANMUCH Xj. OTy MH(PPOBYIO TOAIHKCH
MOJTy4arOT MOCPEACTBOM OJTHOCTOPOHHEH (PYHKITHH, TO €CTh (PYHKITHH, KOTOPYIO JIETKO
BBIYUCIIHTH, HO TPyIHO MHBEPTHpPOBaTh (cM. S. Goldwasser and M. Bellare “Lecture

Notes on Cryptography”, MIT, urome 2008 r., http://www-cse.ucsd.edu/users/mihir).
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OmHUAM U3 TAKUX BBITOJHBIX IPE0OPA30BAHUN ABISETCS, HAPUMED, IPUMEHEHHE XeTll-
¢yskmmm H( ) = hash( ) x nudpoBbM JaHHBIM W3AENHA, KOTOPAas OOBIYHO HMEET
CBOWCTBO BO3BPAIIATh BBIXOJHBIC TAHHBIE U3BECTHOW JTMHBI B OUTaX HE3aBUCHMO OT
pasMepa BXOJHBIX NAHHBIX: J3TOT TEXHUYECKHH 3(PQeKT 0COOCHHO TONEe3eH A
co3maHus IMQPOBOH TMOAMUCH IM(PPOBBIX [JAHHBIX, CBA3AHHBIX C H3JEIHEM,
HE3aBHCHMO OT pa3Mepa CBA3AHHBIX LU(POBBIX JAHHBIX HU3JENHA U pPa3Mepa MapTHH.
Xem-(pyHKIUA — 3TO XOPOIIO M3BECTHBIM NMPUMEP OJHOCTOPOHHEH (yHKIMH. Ecnm
UCTIONB3yeTcsa Kpunrtorpadudeckas xenr-QyHKIWsA, Takas Kak kimacc ¢yHkimii SHA
(Secure Hash Algorithm), mHanpumep SHA-256, T0 CymecTBYIOT IOTOJHUTEIIbHbIC
MPEUMYIIECTBA, 3aKIIFOYAIOIUECT B TOM, UYTO (DYHKIMS MPAKTHUYECKH HEOOpaTHMa U
YCTOMYMBA K KOJJIM3USAM, TO €CTh BEPOATHOCTH TOTO, YTO JBE Pa3HbIe TIPYIIIIbI
BXOJHBIX JAHHBIX MPUBEIYT K OJHUM M TEM K€ BBIXOJHBIM JAHHBIM, HUYTO)KHA. Kak
OyAeT TOHATHO W3 TPUBEJACHHOTO HIDKE OIMCAHMA, 3TO TAKKE HE SBIACTCA
TpeOOBAaHHUEM HACTOAIIETO M300PETEHHSA, XOTS OHO BBITOJHO IO TEM JK€ NMPUYUHAM,
YTO W B APyTrHX npuiokeHUsX. Kak mokazaHo Ha ¢urype 1, 3HAYEHUS X1,X),X3,...,Xg
NPEACTABIAIOT COOOM XEII-3HAYEHHUsS, TO €CTh CBA3AHHBIE C H3IEIHAMH LU(PPOBBIE
HOAIMKUCH COOTBETCTBEHHBIX HAOOPOB JAaHHBIX H3JenHd, a mMmeHHO X; = H(Dj), ans

J=1,...,8 (B cnyuae Ag = A,, T0 Dg = D, 1 xg = x, = H(Dy)).

YToOBl COKPAaTHTh MOINHUCH, LM(PPOBaAs MOJNMCH Xj M3JETHA Aj MOXKET Jaxe OBITH
MPOCTO  TIOCTETOBATEIFHOCTBIO  3aJAHHOTO MHOKECTBA OHWTOB C  MEHBUIMMH
3HAYECHHMAMHM Da3psAaa, BHIOPaHHBIX M3 OMTOB Xem-3Hadenus H(D;): manpumep,
momompto  xem-QpyHkmun SHA-256 cemeiictea SHA-2, m0CTaTOYHO COXPAHUTH
TOJIBKO 128 OMTOB C MEHBIIMMH 3HAYECHUSAMH pa3psiia u3 256 OUT moAnHCcH, YTOOBI TO-

NPC)KHCMY HMCTh HAACKHYTO IMOANMHUCH B OTHOIICHUHA KpHHTO&H&JIHTH‘ICCKOfI ATaKH.

Ha ¢wur. 1 nokazana maptus W3 BOCBMH MAapKHPOBAHHBIX OPHUTHHAIBHBIX H3/CTHHA
Aq...,Ag, KaKIOE U3  KOTOPBIX HMMEET COOTBETCTBYIOUIYI)  3alIUTHYIO
MapkupoBKy 110, HaHECEHHYI0 HAa HETO, W TPOWLIFOCTPUPOBAH CIIOCOO 3aIIUTHI
W3JIETTUH ¥ COOTBETCTBEHHBIX CBSI3AHHBIX ¢ HW3jAenreM IuppoBbix mAaHHbX DI1,...D8
MOCPECTBOM JiepeBa IHU(POBBIX TMOANMHCEH w3aeauid. JlepeBbs, CBS3aHHBIE C

I_[I/I(i)pOBBIMI/I noaAnmrUCAMHA, XOPOIIO M3BCCTHBI (Z[BOI/I‘IHBIC XCHI-aACPCBbi, N-apHbBIC XCII-
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JepeBbsl WA AePeBbsi Mepkiia), OHH OOBIYHO MMEIOT Oa30BBIC Y3IIbI WIIH JTUCTOBBIC
Y371, KOTOPBIE UCTIONB3YIOTCS U CO3AAHUA Y3JI0B CIEAYIOMIETo (TIPOMEKYTOYHOTO)
VPOBHA myTeM IU(POBOTO TOMIMTUCHIBAHUSA KOHKATEHAIMH IU(PPOBBIX TOAINHCEH,
CBS3aHHBIX C JIMCTOBBIMHM Y3JIaMH COTJIACHO OTPEACICHHON YTIOPSI0Y€HHOCTH
JUCTOBBIX y3710B. B ciydae ABOWYHOTO AepeBa IM(POBBIE MOAMKCH, CBA3AHHBIE C
y37aMH TIEPBOTO TPOMEKYTOYHOTO YPOBHA, COOTBETCTBEHHO BBIYHCIIOT ITyTEM
¢ POBOro MOAMUCHIBAHUA (HAIPUMED, C TIOMOIIBIO OJHOCTOPOHHEH xem-pyHkimu H
WA OJHOCTOPOHHEW (YHKUIMH SJUIUNTAYECKONM KPUBOM W T.J.) KOHKATCHAI[UH
IU(POBBIX MOANMUCEN, CBA3AHHBIX C ABYMs MOCIIEI0BATEIbHBIMH JTUCTOBBIMU Y3JIaMH.
B cnywyae n-apHOro AepeBa 3HAUYEHHUA Y3J0B IEPBOTO IMPOMEKYTOYHOTO YPOBHA
MOJIy4YarOT MyTeM KOHKATEHAIMM 3HAYEHUH N TOCJIEIOBATEIbHBIX JINCTOBBIX Y3JIOB.
JlepeBo Takke MOKET UMETh OOJIee CIOXKHYIO CTPYKTYPY (CMEIIaHHBIE EPEBbA), TaK
KaK  KOHKAaTEHAIMI0O  JIMCTOBBIX  Y3JI0B  MOXHO  OCYIIECTBJIATH  IapaMu
MOCTIEI0OBATENBHBIX Y3JI0B [T ONPENEICHHBIX JTUCTOBBIX y3J10B, TPOMKOH Y3JI0B I
APYTHUX TOCIEAOBATENBHBIX JHCTOBBIX Y3IIOB M T. 1. M3 cooOpakeHHI ymnpomieHus,
NPOCTOE JBOMYHOE JEPEBO C BOCEMBIO JIMCTOBBIMHM y3JIaMH TMOKa3aHo Ha ¢uwr. 1:
COOTBETCTBEHHBIC 3HAYEHWS BOCHMH JHCTOBBIX Yy370B a(l,1),...,a(1,8) nepesa,
COOTBETCTBEHHO, COOTBETCTBYIOT H(PPOBbIM moamucsam usaenus x; = H(D,),..., Xg =
H(Dg). 3HaueHune mepBOT0 HWHAEKCA, TO €CTh «1», IS BCEX JHCTOBBIX Y3JI0B
YKa3bIBa€T TIEPBBIM ypOBEHb (WM Oa30BBIM YPOBEHB) JEpeBa, a BTOPOH HHICKC,
uayniui oT 1 1o 8, yKas3pIiBaeT yrmopsa0ueHHOCTh (JTUCTOBBIX) Y3JIOB JAepeBa. SHAYCHUS
y370B (HE JIMCTOBBIX) CIIEAYIOMETO YPOBHA, TO €CTh YETHIPEX Y3JI0OB BTOPOTO YPOBHA
a(2,1), a(2,2), a(2,3) u a(2,4), momydaroT TyTeM IU(PPOBOTO TOIITHCHIBAHHS
KOHKATEHAIMH (CHMBOJIMYECKH TIPEICTABIIEHHOW OTIEPATOPOM «1»), B JAHHOM CITyqae
MOCPEICTBOM Xem-(QyHKIMH, 3HAYECHWH Tap JIMCTOBBIX Y3JI0B, TO €CTh Map HX
JOYEPHUX Y370B B JepeBe. OTa TPYNIHUPOBKA JOYEPHUX Y3JIOB IS TIONYYCHHS
3HAYCHUH Y3IJI0B CIEAYOIIET0 YPOBHS OMPEACIIET YIOPATOUYEHHOCTh KOHKATEHAIIH
nepesa. [l yrpomenns 0003HAYSHHH HUCTIONB3YIOT CHMBOJ Y314 a(1,]), YTOOBI TaKKe
MPEJICTABIATh CBA3AHHOE C HUM 3HA4YeHHWE (TO €CTh CBA3aHHYIO C HHM IH(PPOBYIO
MOJITUCH). B maHHOM ciydae JepeBO HMMEET TOJBKO JBAa TMPOMEKYTOYHBIX YPOBHSA

BBIIIEC YPOBHS JIHCTOBBIX Y3JIOB M KOPHEBOW y3€Jl HAa BEPXHEM YPOBHE. YPOBEHBb
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KOPHEBOTO y3/1a (DaKTHUYECKH SBISAETCA TOCIETHHM YPOBHEM Y371a, OTIUYHOTO OT
JAUCTOBOTO, AepeBa. TakuM 00pa3oM, 3HAYEHHUS YETHIPEX Y370B, OTIHYHBIX OT

JIMCTOBBIX, CIEAYIOLIETO MPOMEKYTOUHOTO YPOBHS MPEACTABIIIIOT COOOIM:

a(2,1) = H(a(1,1)+a(1,2)), To ects a(2,1) = HH(D,)+ H(H(D,)), (rme a(1,1) u a(1,2)

NpeCTABIAOT COBOM oUEepHHE y3Mbl y31a a(2, 1))
a(2,2) = H(a(1,3)+a(1.4))
a(2,3) = H(a(1,5)+a(1,6))
a(2.4) = H(a(1,7)+a(1,8))

U Ui CIEAYIOIIETO, MPEAIIOCIETHET0, YPOBHA Y3/I0B (B JAHHOM CJIy4ae TPETHETO

YPOBHSI) TIPE/ICTABIICHBI IBA 3HAYECHUS y3JIOB!
a(3,1) = H(a(2,1)+a(2,2))
a(3,2) = H(a(2,3)*a(2,4)).

OTMeTHM, YTO AJI1 KOKIAOTO Y3714, OTIIHYHOTO OT JIICTOBOTO, MOYKHO BBIOPATH APYTYIO
VIOPSAAOYEHHOCTh KOHKATCHALWW JCPEBA. HAMPUMEP, BMECTO TOTO, YTOOBI HUMEThH
a(2,4) = H(a(1,7)+a(1,8)), onpeaemum, uto a(2,4) = H(a(1,8)+a(1,7)), uto maet apyroe

SHAYCHUC y3JI1a.

Hakonen, 3HaueHHe KOpHEBOro y3ma R jgepeBa WM KOHTPOJIBHYHO KOPHEBYIO

¢ poByro moanuck moiy4aroT kak: R = H(a(3,1)+a(3,2)).

M3-3a kackaga KOHKaTEHAIUH, 3a/IEHCTBOBAHHBIX B IEPEBE, MPAKTHUECKHA HEBO3MOKHO
TOJTyYHTh KOPHEBOE 3HAYCHHE, €CITH KAaKOW-THOO OUT ITU(POBBIX JTAaHHBIX H3MEHICTCS
B y37e (B YaCTHOCTH, B JIICTOBOM y3Iie). bonee TOro, ecmu B MapTHIO BKITFOUYECHBI
HEKOTOPBIE BHUPTyalbHbIE U3AETUA (UU(QPOBBIE NAHHBIE BHUPTYAIBHBIX H3ACTHHA
KOTOPBIX H3BECTHBI TOJBKO CHCTEME, CO3JAIOMICH IM(POBBIE TOAMKMCH JIUCTOBBIX
y37I0B AepeBa), (arbIIUBOMOHETYHK HE CMOXKET TOJIYYHTh KOPHEBYIO LHU(PPOBYIO
MOJIUCH, JakKe 3HAsA IU(POBBIEC JaHHBIE BCEX MPOU3BEIEHHBIX (M MAPKUPOBAHHBIX )

H3JETTANA TAPTUH.
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CornacHo HacTOsALIEMY W300pPETEHHIO KOHTPOJbHAS KOpHEBas mudposas moamuch R
MAPTHH W3JCITHA CTAHOBUTCA HEW3MEHHOW U, CJIEJOBATEIIFHO, 3AIMUIIEHHOW OT
MOMJEIKH, BBUAY €€ MyOnukamuu B (OOMEAOCTYMHOW) cpeae, OTKPBITOM s
MOJTb30BATENS, KOTOPBIH JOJDKEH MPOBEPUTH Ay TCHTHYHOCTD U3CNHsA (UITH CBA3aHHBIX
C HUM JIAHHBIX), WJIH €€ XPAaHEHHUsS B JOCTYMHOM IS MOMCKA KOPHEBOM 0as3e JaHHBIX,
OTKPBITOHM JJISl TIOJTb30BATEISA, WIH B MPEANOYTHTEILHOM BapHAHTE — €€ XPAaHCHUS B
omokueiiHe (WM B Oase MAHHBIX, 3AMUMICHHOW OJIOKYEHHOM), OTKPBITOM JUIS
MOJIB30BATEIA. 3aT€M TOJIb30BATENh MOJKET COXPAHHTH KOHTPOJBHOE 3HAauYeHHE R,

NOITYYCHHOC U3 3TUX AOCTYITHBIX HCTOYHHKOB.

JUia kaxnoro uzaenus Aj mapTUU COOTBETCTBYIOINUMN KITIOY BepuuKanuu uznenus k;
(v myTh BepH(UKAIMM) CBA3AHHOTO JIEPEBA  3aTEM  BBIYHMCIAIOT  Kak
MOCJIEJ0BATEIFHOCTh COOTBETCTBEHHBIX LU(POBBIX MOJIHCEH, HAYMHAS OT YPOBHA
JUCTOBBIX Y3J0B A0 NPEANOCIEIHETO YPOBHS Y3II0B, KaKIOTO APYroro JHCTOBOIO
y371a, UMEIOMIETO TAKOW K€ POAUTEIBCKUHM y3€l B JEPEBE, YTO MU JUCTOBOM Y3El,
COOTBETCTBYIOLIMH IU(PPOBON TMOANMUCH H3JAETHUS, W IOCIEAOBATENHPHO HAa KaXKIOM
CIEIyIOLIEM YPOBHE B JIEPEBE, KAKJIOTO y371a, OTIMYHOIO OT JTUCTOBOIO, MMEOIIETO
TAKOM JK€ POJUTEIBCKUH y3€l B IEPEBE, UTO U NPEABIAYIIHA TAKOU K€ POIUTEIbCKHI
y3€d1, PAcCMOTPEHHBIM HAa TPEAMEcTBYIOmEeM ypoBHEe. B mpumepe ¢wmr. 1
MPEACTaBIIEHH  BOCEMb  Kimouer  Bepudukammu  ki,....ks, COOTBETCTBEHHO,
COOTBETCTBYIOIIUX BOCBMH H3JENUSAM Aj,...,Ag MAPpTHHM U HUX COOTBETCTBYHOLIUM

BOCHMH JTUCTOBBIM y3nmam a(1,1),...,a(1,8):

1) ans macrosoro y3na a(1,1) = x; = H(D;), COOTBETCTBYIOIIETO H3ACITHIO Aj, KITFOY
BepuduKkaimu npeacrabisier coooi k; = {a(1,2),a(2,2),a(3,2)}, U3 KOTOPOro MOKHO
W3BJICYh 3HAYECHUE KOPHEBOW HU(POBOH moAmHcH R mocpeacTBOM CleyrOImuX 3TaroB
(BBITIOJTHEHHBIX COTJIACHO YIIOPSAOYEHHOCTH Y3JI0B B JIEPEBE W YIOPSAOYECHHOCTH

KOHKATEHAIIUH JICPEBA):

1) m3 mucroBoro y3ma a(l,1) = x; m mmucroBoro y3ma a(l,2) = x, B ky (a(1,2)
MPEAICTABISET COOOM APYTOM JIMCTOBOM y3€Jl, UMEIOIIHH TAaKOW K€ POTUTEITbCKUH

y3ed, TO ecTh y3en a(2,1), 94To W JTUCTOBOHM Y3€l, COOTBETCTBYIOINWH LU(PPOBOH
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TIOATACH W3JENHS X1, TO €cTh y3en a(1,1)), momydaroT 3HaYeHHEe POAUTEIIHCKOTO y371a

a(2,1) mocpencteom a(2,1) = H(a(1,1)+a(1,2)) (to ectp a(2,1) = H(x; + x3)),

11) u3 mojyueHHOTOo a(2,1) W 3HAYeHWs CIEAYIOmEro y3ma B k;, 1o ecTh a(2,2)
CIIEYIOIIETO YPOBHA y37I0B, OTJIMYHBIX OT JIMCTOBBIX, KOTOPBIH MPEACTABISAET COOOU
y3€JI, OTJIMYHBIM OT JIMCTOBOI0, MIMEIOIIUHN TAKOU 7K€ POJUTEIIbCKUM Y3€Il B JEPEBE, TO
ecThb y3ena a(3,1), 4To u mpeabI Iy TAKOW e POJUTETHCKUN Y3€Il, PACCMOTPEHHBIN
HA TIPEAIIECTBYIOIIEM YPOBHE, TO e€cTh Yy3en a(2,1), moly4aroT 3HAYCHHUE

pomurensckoro y3na a(3,1) mocpencteom a(3,1) = H(a(2,1)+a(2,2)),

111) u3 momydeHHoro a(3,1) u 3HaueHus crexyroomero y3iaa B ki, To ecth a(3,2)
NPEAIIOCTIEHETO YPOBHS y3/10B, KOTOPBIM MPEICTABIET COOOM Y3€M, OTIHYHBIA OT
JUCTOBOTO, MMEIOIIUHA TAaKOW K€ POAMTEIBCKHM y3€lI B JEPEBE, TO €CTh KOPHEBOHU
y3€l, YTO M MNPEAbIAYINUA TAaKOW >K€ POJMUTEIIbCKUW Yy3€Jl, PACCMOTPEHHBIM Ha
NPEIMIECTBYIOMIEM YPOBHE, TO €cTh y3en a(3,1), momyyaroT 3HaueHHEe KOPHEBOTO y31a

R mocpenctBom R = H(a(3,1)+a(3,2)).

[Ipumeyanue: B 3TOM NPUMEpPE TPEACTABICHO TPW dTama 1), ii) W 1ii), TOCKOJIBKY
JAEPEBO MMEET TPH YPOBHSA HIDKE YPOBHS KOPHEBBIX Y3JIOB W, TAKHM 00pPa3oM, KITFOY

BEpHU(PHUKAIMH CONEPIKUAT TPH 3HAUYCHUS Y3IIOB.

Takum o00pa3oM, 3HaYEHHWE KOPHEBOTO y3lla JEpeBa MOKHO MONYYHMTh Kak: R =

H(HH(a(1,1)+a(1,2))+a(2,2))+a(3,2)).

2) nst mactoBoTo y3ia a(1,2) = x, = H(D,), COOTBETCTBYIOIETO HU3IETHIO A;, KIFOY
BepuUKaIMK mpeactaBisier coooi k, = {a(1,1),a(2,2),a(3,2)}, U3 KOTOPOro MOKHO
W3BJICYh KOPHEBOE 3HA4YCHHE R MOCPEACTBOM CHEAYIOIIMX 3TAnoB (BBIMOJTHEHHBIX
COTJIACHO YIOPSAJOYECHHOCTH Yy3JI0B B JIEPEBE W YIMOPSAAOYCHHOCTH KOHKATCHAIIMH

JepeBa):

1) m3a(l,2) =x;,ma(l,1) =x; Bk; (a(l,1) mpeacrasnser coO0# Apyrod JTUCTOBOU Yy3€IL,
UMEIOTUN TaKOU K€ POAUTENBCKUH Y3€I, TO €CTh y3en a(2,1), 4To U MHCTOBOM y3eT,
COOTBETCTBYIOIIMHA HUA(POBON TOAMMCH H3IETHA X, TO ecTh y3en a(1,2)), momyyaroT

3HaYEHUE POAUTENTLCKOTO y3ma a(2,1) mocpeactsom a(2,1) = H(a(1,1)+a(1,2)),
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11) u3 monyueHHOTO a(2,1) W 3HAYEHWs CIEAYIOMEro y3ma B Kk, To ecTh a(2,2)
CIIEAYIOIIETO YPOBHA y37I0B, OTJIMYHBIX OT JIMCTOBBIX, KOTOPBIH MPEACTABISET COOOU
y3€JI, OTJIMYHBIM OT JIMCTOBOT0, MIMEIOIIUM TAKOU 7K€ POJUTEIIbCKUM Y3€II B JEPEBE, TO
ecThb y3ena a(3,1), 4To u mpeabI Iy i TAKOHW e POJAUTETHCKHAN Y3€Il, PACCMOTPEHHBIN
HA TIPEAINECTBYIOMIEM YPOBHE, TO e€cTh y3en a(2,1), TmoIy4aroT 3HAYCHHUE

pomutensckoro y3na a(3,1) mocpencteom a(3,1) = H(a(2,1)+a(2,2)),

111) u3 momydyeHHoro a(3,1) u 3HaueHus creayroomero ys3iaa B k,, To ects a(3,2)
MPEANOCIETHETO YPOBHA y37I0B, KOTOPBIH MPEACTABIAET COOON y3€l, OTIMYHBIA OT
JUCTOBOTO, MMEIOIIUN TAKOM K€ POAUTEIBCKHM y3€1 B JEPEBE, TO €CTh KOPHEBOU
y3€1, 4YTO W NOPEABIAYIIHH TaKOW K€ POJMUTENBCKUM Y3€], PaCcCMOTPEHHBIM Ha
MPEIMIECTBYIOMIEM YPOBHE, TO €cTh y3en a(3,1), momyyaroT 3HaueHHEe KOPHEBOTO Yy31a

R mocpencteom R = H(a(3,1)+a(3,2)).

Takum oOpa3oM, 3HAYEHHWE KOPHEBOTO Y3lia JEPEBA MOMKHO TOJNYYHUTh Kak: R =

H(H(H(a(1,1)+a(1,2))+a(2,2))+a(3,2)).

3) nns mucroBoro y3na a(1,3) = x3 = H(D3), COOTBETCTBYIOMIETO WU3IETHIO Aj, KIFOY
BepuduKauu npeacrabisier coooi k; = {a(1,4),a(2,1),a(3,2)}, U3 KOTOPOro MOKHO
W3BJICYh KOPHEBOE 3HA4YeHHE R MOCPEACTBOM CIEAYIOIIUX 3TAroB (BBIMOJTHEHHBIX
COTJIACHO YIIOPSAJOYCHHOCTH Yy3J10B B JE€PEBE W YIOPSAAOYCHHOCTH KOHKATCHAIIMH

JepeBa):

1) m3 a(1,3) =x3 ma(l,4) = x4 B k; (a(1,4) mpencrasnser coO0H IPyrod JTHCTOBOH Yy3€IL,
WMEIOIUN TaKOH K€ POTUTEIBCKUH Y3€I, TO €CTh y3en a(2,2), 4TO U JIUCTOBOU y3elI,
COOTBETCTBYIOIIMHA HUA(POBON TOAIMMCH H3IETHA X3, TO ecTh y3en a(1,3)), momyyaror

3HAYEHUE POAUTEIILCKOTO y37a a(2,2) mocpeactsom a(2,2) = H(a(1,3)+a(1,4)),

11) U3 momydeHHOTo a(2,2) W 3Ha4YeHWs cleAyromero y3na B ks, To ects a(2,1)
CIIEYIOIIETO YPOBHA y37I0B, OTJIMYHBIX OT JIMCTOBBIX, KOTOPBIH MPEACTABIAET COOOU
y3€JI, OTJIMYHBIN OT JTMCTOBOTO, MIMEIOIIUIN TAKOU JKE€ POJUTEIIBCKUM Y3€Il B JEPEBE, TO

ecTh y3ena a(3,1), 4To u mpeabI Iy i TAaKOH e POJUTETHCKHAN y3€Il, PACCMOTPEHHBIN
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Ha TMPEJIIECTBYIOIIEM YPOBHE, TO €cTh Yy3en a(2,2), MoIy4yaroT 3HA4YCHHUE

pomuTensckoro y3na a(3,1) mocpenctom a(3,1) = H(a(2,1)+a(2,2)),

111) u3 momydyeHHoro a(3,1) W 3HaueHuWs creayromero y3iaa B ks, To ects a(3,2)
MPEANOCIETHETO YPOBHA y37I0B, KOTOPBIH MPEACTABIAET COOON y3€l, OTIHYHBIA OT
JUCTOBOTO, MMEIOIUN TAKOM K€ POAUTEIBCKHM Y3€1 B JEPEBE, TO €CTh KOPHEBOU
y3€1, 4YTO W NOPEABIAYIIHH TaKOW K€ POJMUTENBCKUM Y3€J, PacCMOTPEHHBIM Ha
MPEIMIECTBYIOIIEM YPOBHE, TO €cTh y3en a(3,1), momyyaroT 3HaueHHEe KOPHEBOTO y3Ia

R mocpencteom R = H(a(3,1)+a(3,2)).

Takum o00Opa3oM, 3HaYEHHE KOPHEBOTO y3la AEpPeBa MOKHO MOJMYy4YHMTh Kak: R =

H(H(a(2,1)+H(a(1,3)+a(1,4)))+a(3,2)).

4) nma mactosoro y3na a(1,4) = x4 = H(Dy4), COOTBETCTBYIOIIETO U3ACITHIO A4, KITFOY
Bepuukammu npeactasisieT codoo ky = {a(1,3),a(2,1),a(3,2)}, U3 KOTOPOrO MOMKHO
W3BJICYh KOPHEBOE 3HAYCHHE R TMOCPEACTBOM CIEAYIOIMX STAnoB (BBITIOJTHEHHBIX

COrjJjaCcHoO YyHOpAAOYCHHOCTH Y3JIOB B JACPEBC U YHOPAAOYCHHOCTH KOHKATCHAIIUN

JepeBa):

1) w3 a(1,4) = x4 m a(1,3) = x;3 B ky monmyyaroT 3HaYeHHE POTUTEIIBCKOTO y3ma a(2,2)

nocpeacteoMm a(2,2) = H(a(1,3)+a(1,4)),

1) u3 momydeHHoro a(2,2) W 3HAYEHHsA CIEAyromero ys3ma B ks, 1o ecth a(2,1)
CIIEIYIONIETO YPOBHS Y3J0B, OTIWYHBIX OT JIHCTOBBIX, MOJYYalOT 3HAYCHHUE

pomurenbckoro y3na a(3,1) mocpencteom a(3,1) = H(a(2,1)+a(2,2)),

111) u3 momydyeHnoro a(3,1) m 3HaveHus cruenxyromero y3ma B k;, 1o ecth a(3,2)

MPEANOCEIHETO YPOBHA Y3JI0B, MMOIYYal0T 3HAYEHUE KOPHEBOTO y31a R mocpeactsom

R = H(a(3,1)+a(3,2)).

Takum o0pa3zoM, 3HaueHHE KOPHEBOTO y3lla AEpeBa MOKHO MONY4YHTh Kak: R =

H(H(a(2,1)+H(a(1,3)+a(1,4)))+a(3,2)).

5) mia ysnma a(l,5) = xs = H(Ds), COOTBETCTBYIOMIETO H3ACIHHIO As, KIFOY

BepuuKaimu npeacrabisier coooi ks = {a(1,6),a(2,4),a(3,1)}, U3 KOTOPOro MOKHO
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W3BIIEYh KOPHEBOE 3HAYEHHE R TOCPEACTBOM CIEAYIOMIMX STANoB (BBIIOTHECHHBIX
COTJIACHO YTMOPSAOYEHHOCTH Y3JI0B B JECPEBE M YMOPSIAOUYEHHOCTH KOHKATECHALUU

JepeBa):

1) w3 a(1,5) = x5 u a(1,6) = x¢ B ks monmyyaroT 3HaYeHHE POJUTENBCKOTO y3ma a(2,3)

nocpeactsom a(2,3) = H(a(1,5)+a(1,6)),

11) u3 momydeHHoro a(2,3) W 3Ha4YeHHsA ClIeAyromero ys3ma B ks, To ecte a(2.4)
CIIEIYIOUIETO YPOBHS Y37I0B, OTIHYHBIX OT JIMCTOBBIX, IOJYyYalOT 3HAYCHHUE

ponuTenbekoro y3na a(3,2) mocpeactsom a(3,2) = a(3,2) = H(a(2,3)+a(2,4)),

111) U3 momydeHHoro a(3,2) W 3HaueHus cienyromero y3ma B ks, to ects a(3,1)

MPEAIOCIIEHETO YPOBHS Y3II0B, MOMYYal0T 3HAYEHHE KOPHEBOTO y31a R mocpeacTeom
R =H(a(3,1)+a(3,2)).

Takum o00pa3oM, 3HaUY€HHE KOPHEBOTO Y3lla JEpeBa MOXKHO IONY4YHMTh Kak: R =
H(a(3,1)+H(H(a(1,5)+a(1,6))ta(2.4))).

6) mia ysna a(l,6) = x4 = H(Dg), COOTBETCTBYIOIIETO W3ACITHIO A4, KIFOY
BepuUKamMKu npeactaBisier coooi kg = {a(1,5),a(2,4),a(3,1)}, U3 KOTOPOro MOKHO
W3BIIEYh KOPHEBOE 3HAYECHHE R TOCPEACTBOM CIIEAYONIMX STANoB (BBITOJTHECHHBIX
COTJIACHO YIIOPSIOYCHHOCTH Y3JI0B B JIEPEBE W YIOPATOYCHHOCTH KOHKATCHAITHH

JepeBa):

1) u3 a(1,6) = x4 u a(1,5) = x5 B k¢ TONMy4ar0T 3HAYECHUE POTUTENBCKOTO y3ma a(2,3)

nocpeacteoMm a(2,3) = H(a(1,5)+a(1,6)),

1) u3 momydeHHoro a(2,3) W 3HAYEHHsA CIEAYIOIMEro y3ma B ks TO ecth a(2.4)
CIIENYIOMIETO YPOBHS Y370B, OTIHYHBIX OT JIHCTOBBIX, IMOJYYalOT 3HAYCHHE

pomuTenbckoro y3na a(3,2) mocpeactsom a(3,2) = a(3,2) = H(a(2,3)+a(2.4)),

111) U3 momy4yeHHoro a(3,2) W 3HaYeHWs ciexyromero y3ma B ke T1O ects a(3,1)
NPEANIOCIIEAHETO YPOBHSA Y3II0B, TIOJy4Yar0T 3HAYE€HHE KOPHEBOTO y31a R mocpencTeom

R = H(a(3,1)+a(3,2)).
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Takum o00pa3oM, 3HaYeHHE KOPHEBOTO y3lla AEpPeBa MOKHO MONYy4YHMTh Kak: R =

H(a(3,1)+H(H(a(1,5)+a(1,6))+a(2,4))).

7) mma ysna a(l,7) = x; = H(D;), COOTBETCTBYIOIIETO H3ACIHIO A5 KIHOY
BepuduKamu npeacrasisier cooou k; = {a(1,8),a(2,3),a(3,1)}, U3 KOTOPOro MOKHO
W3BIIEYh KOPHEBOE 3HAYECHHE R TOCPEACTBOM CIIEAYFOUIMX STAnoB (BBITOTHEHHBIX
COTJIACHO YTIOPSIOYCHHOCTH Y3JI0B B JIEPEBE U YIOPATOYCHHOCTH KOHKATCHAITUH

JepeBa):

1) u3 a(1,7) = x7 u a(1,8) = xg B k; monmyyaroT 3HaYeHHE POJUTENBCKOro y3na a(2,4)

nocpeactsoMm a(2,4) = H(a(1,7)+a(1,8)),

1) U3 momydeHHOro a(2,4) W 3HAYCHHA CIEAYIOMEro y3ma B k;, To ecth a(2,3)
CIIEIYIOUIETO YPOBHS Y370B, OTJIHYHBIX OT JIMCTOBBIX, IOJYy4YalOT 3HAYCHHUE

pomutensckoro y3na a(3,2) mocpeactsom a(3,2) = H(a(2,3)+a(2,4)),

111) u3 momydyeHHoro a(3,2) W 3HAauYeHWs cleayrmero y3iga B ks, To ects a(3,1)
MPEANOCIIEHETO YPOBHS Y3II0B, MOMYYal0T 3HAYCHHE KOPHEBOTO y3ia R mocpeacTeom

R = H(a(3,1)+a(3,2)).

Takum oOpa3zoM, 3HaYeHHME KOPHEBOTO y3lla JEpeBa MOKHO MONYYHMTh Kak: R =

H(a(3,1)+H(a(2,3)+H(a(1,7)+a(1,8)))).

8) mma ys3ma a(l1,8) = xg3 = H(Dg), COOTBETCTBYIOIIETO H3ACIHIO Ag, KIHOY
BepuduKaimu npeacrabisier coooi kg = {a(1,7),a(2,3),a(3,1)}, U3 KOTOPOro MOKHO
W3BIIEYh KOPHEBOE 3HAYEHHE R TOCPEACTBOM CIIEAYFONIMX ASTANoB (BBITOTHECHHBIX

COTMacHO YHOPAOOYCHHOCTH Y3JI0B B JACPEBC H YIHOPAOAOYCHHOCTH KOHKAaTCHAIIHMHU

JepeBa):

1) u3 a(1,8) = xg m a(1,7) = x; B kg monmyyaroT 3HaYeHHE POIUTEIBCKOTO y3ma a(2,4)

nocpeacteom a(2,4) = H(a(1,7)+a(1,8)),

11) u3 momydeHHoro a(2,4) W 3HAYEHHsA CIEAYIOImEro y3ma B kg, To ecth a(2,3)
CIIENYIOUNIETO YPOBHS Y370B, OTIHYHBIX OT JIHCTOBBIX, IMOJYYalOT 3HAYCHHUE

pomuTensckoro y3na a(3,2) mocpenctsom a(3,2) = H(a(2,3)+a(2,4)),
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111) U3 momy4eHHoro a(3,2) m 3HaueHus ciexyromero y3ma B kg, 1o ects a(3,1)
NPEANIOCIIEAHETO YPOBHA Y3II0B, TIOJIY4Ya0T 3HAYE€HHE KOPHEBOTO y31a R mocpencTsom

R = H(a(3,1)+a(3,2)).

Takum 00Opa3zoM, 3Hau€HHE KOPHEBOTO y3la JEepeBa MOKHO MOMy4YMTh Kak: R =

H(a(3,1)+H(a(2,3)+H(a(1,7)+a(1,8)))).

Kak mnpaBumo, ama wus3BiaeueHus (MOTEHIMAIBHOTO) 3HAYEHHUA KOPHEBOTO Y374,
Ha4YMHAA C 33JAHHOTO 3HAYEHUs JTMCTOBOTO y3lIa M 3HAYEHUH y3710B, ONPECIICHHBIX B
KIII0YE BEpU(UKALMK, CBSI3aHHOM C YKa3aHHBIM 33JaHHBIM JIUCTOBBIM Y3JIOM,

OCYIIECTBIISAIOT CIEIYONINE STAIIbL:

- M3BIICYEHHUS M3 TIOCIENOBATEIIPHOCTH 3HAYEHHH Y3JI0B B KIIIOYE BepH(PHKAIUU
3HA4YeHUS (TO €CTh 3HAYEHHA IM(PPOBON MOAIMUCH) KAKAOTO JPYTOro JIHCTOBOTO y3IIa
JAepeBa, UMEIOIET0 TAKOW K€ POJAMUTENBCKHH Y3€l, YTO M Y 3aJaHHOTO JIMCTOBOTO
y371a, ¥ BBIYUCIICHHUA [U(POBOH IMOANMCH KOHKATCHALMH 33JAHHOTO 3HAYCHHSA Y371 H,
COOTBETCTBEHHO, COTJIACHO YMOPSJOYEHHOCTH Y3JIOB B JIEPEBE M YMOPSIAOYCHHOCTH
KOHKATCHAIIMH JICPEBA, W3BJICYECHHOTO 3HAYEHHS YKA3aHHOTO KAKIOTO APYroro
JIACTOBOTO Y3714, TEM CAMBIM TIOJIy4Yas HU(POBYIO MOIIHCH YKA3AHHOTO TAKOTO JKE

POAUTCIIBCKOTO Y3J1a 3aIaHHOT'O JIMCTOBOTI'O Y3J1a,

- IMOCICAOBATCIIbHO Ha KaKAOM CICAYIOMIEM YPOBHC B ACPCBC H A0 NPCAITOCICIHETO

YPOBHS Y3JI0B:

M3BJICUEHUS W3 TIOCIIEOBATEIFHOCTH 3HAYEHWH Y3J10B B KIIOYe BepHpUKAIAN
3HAYECHHUS KAXKAOTO JPYTOro y3Jia, OTIWYHOTO OT JIMCTOBOTO, JEPEBA, HMEIOIIETO
TAKOM K€ POAUTENBCKUN Y3€II, YTO M Y MPEABIIYIIETO TAKOTO KE POJAUTEIIBCKOTO Y374,

PacCMOTPEHHOTO HA MPEAIIECTBYIOLIEM 3Tare, U

BBUHCICHUA UU(PPOBOH  TMOANMHCH  KOHKATCHAIIMM  3HAYCHHA  YKA3aHHOTO
COOTBETCTBEHHOI'0 KaKJIOTO APYrOro y3ia, OTIIMYHOTO OT JMCTOBOrO, M MOJYyYEHHOU
mU(poBON TOANUCH YKA3aHHOTO TMPEIBIAYIIETO TAaKOTO >KE€ POJUTENIBCKOTO Y371a

COrmacHO YHOPAAZOYCHHOCTHU Y3JI0B B JACPCBC H YHOPAOAOYCHHOCTH KOHKAaTCHAIIUMHU
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ACPECBA, TCM CaMbIM IIOJTy4as 3HAYCHHUC YKA3aHHOTO TAKOTO KC POAUTCIBCKOTO y3/ia

YKa3aHHOTO MPCAbIAYIICTO TAKOTO K€ POAUTCIILCKOTO Y3J1a, U

- BBIUHCICHUS [H(PPOBON TOANMHUCH KOHKATECHAIIWH TIOYYCHHBIX 3HAYECHUU Y3IIOB,
OTIUYHBIX OT JIUCTOBBIX, COOTBETCTBYIOLIUX MPEANOCIEIHEMY YPOBHIO Y3/10B J€peBa
COTJIACHO YTMOPSAOYEHHOCTH Y3JI0B B JEPEBE M YMOPSIAOUYEHHOCTH KOHKATECHALUU

JepeBa, TEM CaMbIM TOIy4as KOPHEBYIO LIU(POBYIO MOAMHCH KOPHEBOTO Y3J1a I€PEBa.

Kak scHO W3 BBINIEYKA3aHHOTO NPUMEpa, 3HAUYCHHE KOPHEBOTO y31a R MOXHO
HAKOHEIl M3BIIEYb M3 JFOOOTO 3aJaHHOTO 3HAYEHHS JIMCTOBOTO Y371a IOCPEACTBOM
M(PPOBON MOANMUCH KOHKATEHAIMM STOTO 3HAYEHHUS JIMCTOBOTO Y3JIA TOJIBKO CO
3HAYEHUSMH Y3JIOB, OINPEJIECIECHHBIMH B COOTBETCTBYIOHIEM KIFOUE BEPU(UKALIHH.
Takum oOpa3om, 00BeM MJaHHBIX B HWHPOpPMamWH O BepU(PHUKALUH, KOTOPHIH
HEOOXOUM JJI M3BJICYECHUS 3HAYCHHUA KOPHEBOTO Y3714, IBHO HAMHOTO MEHBIIE, YEM
00BEM JaHHBIX, HEOOXOAMMBIH /I BBIYUCIICHUS KOHTPOJIBHOTO 3HAYEHHUS KOPHEBOTO
y371a (TO €CTh HA OCHOBAHHM TOJBKO 3HAYCHUH JIUCTOBBIX Y3JIOB IyTE€M BBIYHUCIICHHUSA
BCEX 3HAYEHHH Y3JIOB, OTIIMYHBIX OT JHCTOBBIX, MPOMEXKYTOYHBIX YPOBHEU JEPEBA):
3TO MPEUMYIIECTBO HACTOSAIIETO W300PETEHHUS C YYETOM OIPAHUYEHHS OTPAHHYCHHOTO
pasMepa, AOCTYITHOTO I 3aUIMTHOM MAPKHUPOBKU (HATIPUMEP, IBYXMEPHOTO IITPHX-

KOJA).

CornacHo HacTosmieMy HW300PETEHHIO 3amuTHAas MapkupoBka 110  (BO3MOXKHO,
3aMIUINEHHAs OT HECAHKIMOHHUPOBAHHOTO OCTYTa), HAHECEHHAs Ha H3AEIHE A
MAPTHU H3ACTHH, BKIIOYaeT WHPOPMAIMIO O BepUpUKAIUU V;, 4TO 00ECTeYHBaET
Oofepaluy KaK TPOBEPKH B PEKHUME «OHIIAWH», TaK W ABTOHOMHOW ITPOBEPKH
Ay TEHTUYHOCTH MAPKUPOBAHHOTO W3JIENHsI, COOTBETCTBUA CBSI3aHHBIX C HUM JAHHBIX
OTHOCUTENIBHO JAHHBIX TMOJJMHHOTO MApPKUPOBAHHOIO M3ACNHUA, WU JakKe
COOTBETCTBHSA HW300PWKEHUS W3ACTUSA OTHOCHUTEIIBHO H300PKEHHSA ITOJTHHHOTO
MApKAPOBAHHOTO HW3ACIWSA, IyTeM OOECTeUeHUs] YHUKAJIbHOW, HEH3MEHHOW |
3aIULICHHOW OT MOJJENKHU CBSI3H MEXAY AAHHBIMU U3Aenua Dj U MpUHAAIEKHOCTHIO
MapKUPOBAHHOTO M3/AENHUA A; K 3aJaHHON MapTUU MOATUHHBIX U3JENHH, COXpaHsA MPU

3TOM pa3Mep B OuTax mudpoBOTO MPEACTABICHHS 3TOW HHPOPMAIUK O BepHPUKAIIAN
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Vi Ha ypoBHE, COBMECTHMOM C COACP)KHUMBIM JAHHBIX JABYXMEPHOTO
MAIIMHOYHATAEMOTO MITPUX-KO/A, KOTOPBIH MOJKHO JIETKO CYHTHIBATH TOCPEACTBOM
OOBIYHOTO CYHMTHIBATEIA: 3Ta HWH(GOPMAIUSA O BEPUPHUKAIMH COACPKHUT IHPPOBHIE
naHHble W3nenusa D; m cooTBetcTByrommi kmou Bepupurammu ki, Vi = (Dikj).
Onepanyy MPOBEPKH BKIFOYAOT M3BJICYCHHE 3HAYCHHA MAPTUH WM KOHTPOJIHHOU
KOpHEBOU ImdpoBoi moamucu R nepeBa, CBA3aHHOTO C MApPTHEH, MyTEM IEPBOTO
CUMTHIBAHUA LM(PPOBBIX MaHHBIX uU3Aenuad D; M COOTBETCTBYIOINETO KIIOYA
Bepuukaimu k; Ha MamIMHOYMTAEMOW 3aImUTHOW MapkupoBke 110 (wmm Ha
M300paKEHUU 3alIUTHOM MAapPKUPOBKH) Ha wu3AenuH A; (COOTBETCTBEHHO, Ha
M300paKEHUU A;), 3aTE€M BBIUMCIIEHUE MOTEHIHUAIBHON IU(PPOBON MOANUCH U3IACITUA
Xj MOCPEACTBOM OAHOCTOPOHHEH (PYHKUMHU CUMTAHHBIX LU(POBBIX JAHHBIX H3JEIHA
D; kak X; = H(D;), 1 BBIUHCTIEHHE TIOTEHIMAIBHON KOPHEBOM HU(POBOM moamuck RE,
KaK PacKpbITO BHINIE, W3 HHU(POBON MOIIMUCH KOHKATCHAIMH X; W 3HAYCHHH Y3JI0B
JepeBa COIJIaCHO TIOCJIEJOBATEIbHOCTH 3HAYEHUH Y3710B, YKAa3aHHBIX B KIIOYE
Bepudukarmu k;. Jta cxema 3aIUThI, TPEUMYIIECTBO KOTOPOH 3aKIFOYAETCA B TOM,
YTO HET HEOOXOAUMOCTH B INU(POBAHMU JAHHBIX M, CIIEJOBATEIBHO, YTPABICHHU
KmoyaMu mudposanus/ nemudpoBaHus (B YACTHOCTH, KPUNTOTPAPUIECKHH KITFOY HE
BKITFOYCH B 3alIUTHYI0 MAapKUPOBKY), SBISIETCS TOpa3ao Oojice HAAS)KHOH B
OTHOINEHUH KPUNITOAHATUTHIECKON aTaKH 10 CPABHEHHUIO ¢ OOBIYHBIM MIH(POBAHUEM
JaHHBIX C TIOMOIIBIO OTKPBITOTO KIOYa MH(PPOBAHHA - JHYHOTO KIIFOYa
aemudpoBanus (Hampumep, cuctembl RSA  «Pusect-lllamup-Amneman»). B
pesyibTaTe pasMep LU(PPOBBIX JAHHBIX, KOTOPHIE AOJDKHBI OBITH TIPEACTABIICHBI B
3aIIUTHON MAapPKHUPOBKE COTJIACHO HACTOSLIEMY H300PETEHHIO, SBIIAETCS KOMITAKTHBIM
Y TIO3BOJISIET UCTIONB30BAaTh OOBIYHBIE IByXMEPHBIE MITPUX-K0ab1 (Harpumep, QR-kox)
W, CJIENOBATEIIbHO, OOBIYHBIE CYWTHIBATENH INTPUX-KOMOB (WM JaKE TPOCTOH
3ampoTpaMMHUPOBAHHBIA CMApT)OH, HMEIONIHH Kamepy), oOecreurmBas MPH STOM
OYEHb BBICOKHH YPOBEHb HAJEKHOCTH OTHOCHUTEIHPHO KPHUNTOAHAIMTHYECKHX AaTak.
bonee Toro, sTa 3amuTHAas MapKHUPOBKA COBMECTHMA KaK C TPOBEPKOH B PEKUME
«OHJAWH» (Yepe3 cepBep, CBA3BIBAIOIMUHCA CO CYHUTHIBATENIEM KOJAA), TaK H C
ABTOHOMHOW (4Uepe3 3amporpaMMHPOBAHHBIM CUMTHIBATENbF KOAA) NPOBEPKOU

Ay TCHTUYIHOCTH MapKUpPOBAHHOT'O u3aCaua )41 COOTBCTCTBHUA €ro JaHHBIX
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OTHOCUTEIIPHO JAHHBIX MNOJJIMHHOTO H3AenusA. KpoMme TOro, corimacHO HacTOALIEMY
W300PETEHUIO TPEICTaBIIeHHE MH(PPOBBIX MAaHHBIX D; W TPEACTaBICHHE JTaHHBIX
KIo4Ya k; MOTYT OTIMYATHCS, CXeMa KOHKATEHAIMH JAHHBIX W/HIH OJHOCTOPOHHSS
(yHKIUS MOTYT 3aBHCETh OT YPOBHA Yy3Jla B JEPEBE, UYTO OOECIICYHBACT

AOIMOJTHUTCIIBbHBIC YPOBHHU HAACKHOCTHU B OTHOIICHHWHU KPUINITOAHAIITUTHICCKHUX aTaK.

[IpenmoyTUTEeNnpHO, YTOOBI JOTIONHUTENIPHO YMEHBIINUTH pa3Mep LU(POBBIX JAaHHBIX
(To ectp mH(popManuio O BepupUKauuu V), KOTOPBIE TOIDKHBI OBITH BKJIFOUYECHBI B
3aI0UTHYI0  MapKUPOBKY, eciu 1u¢poBble jgaHHble D COOTBETCTBEHHBIX
OPHUIHMHANIBHBIX M3JEIMH A; MapTUU PACHPEACICHBl MEXAY 3aJaHHBIMH TOJSIMHU,
KOTOpBIE SIBIAIOTCA OOHIMMM JJI1 BCEX M3AETHM MNapTud, LU(POBbIE TaHHBIE,
OTHOCSIIIIMECS K 3TUM TIOJIIM, HE BKIFOUEHBI B KaKbIe [(POBbIE JaHHBIE u3aemusa Di,
HO CTPYIITUPOBAHBI B OTACIHHOM OJIOKe AaHHBIX mojiel FDB, cBf3aHHOM C mapTHeH

HU3JICITHH, U

- UQPOBYI0 TOANUCH X; OPUTHHAIBHOTO HW3ACITUSA A; MAPTHH 3aTEM BBIYHCIITIOT C
TMOMOIIBIO OTHOCTOPOHHEH (PyHKIMH H KOHKaTeHAIIMH COOTBETCTBYIONIUX ITH(POBBIX
HaHHBIX m3aenus D; u nupoBbIX JaHHBIX Onoka AaHHBIX moner FDB, 1o ecth X; =

H(D;+FDB); u

- KOHTPOJBHYI0 KOPHEBYIO HHU(PPOBYIO MOAMUCH R MPEeAoCTaBIAIOT B pacHOpsUKEHHUE
MOJTb30BATENII BMECTE CO CBA3aHHBIM OJIOKOM nMaHHBIX mojed FDB (uro Taroke

00eCTIeYMBACT HEU3MEHHOCTD OJIOKA TAHHBIX TOJICH).

B Bapmante Hactosmero wu3oOpereHus Onok maHHBIX moned FDB HesaBucumo
MPEAOCTABISIET B PACHIOPIKEHHE TMONB30BATENA KOHTPOIBHYIO KOPHEBYIO IM(POBYIO

MO JIITHCh.

BrnmeykazaHHoe YMEHBIIEHHE pa3Mepa BO3MOYKHO B OOJIBIIMHCTBE CIIyYaeB, TaK Kak
OONBITWHCTBO MJAHHBIX, CBA3AHHBIX C W3JCIHAMH TAPTHH, KIACCHYHIUPYIOTCS
COTJTACHO HEKOTOPBIM MOJSIM I CTPYKTYPUPOBAHMWS [aHHBIX: HANPUMED, A
(apManeBTHYECKOTO TPOAYKTA OOO3HAYEHHUS «CEPUHUHBIA HOMEP», «ITaHHBIE 00

HUCTCYCHHUHU CPOKA TOAHOCTW» U T. O., B Di BKIIIOYAKOTCA TOJIbKO JAHHBIC, CBA3aHHBIC C
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>TUMH TIoJsIMU (Hampumep, 12603, mait 2020T. ¥ T.4.), B TO BpeMs Kak oOmiue
HAa3BaHUA TIOJIEH (CEPUHHBIM HOMEDPY», «JAHHBIE 00 WCTEUYEHUH CPOKA TOTHOCTH» W

T. 1. BKJIFOUEHBI B OJIOK HaHHbIX moner FDB.

CyImecTBYIOT pa3nU4YHbIE THIBI (U3HYECKUX (3AIMUTHBIX) MApPKHUPOBOK, KOTOPBIE
MOJKHO HCTIONIb30BATh I KOJUPOBAHHS KITF0OYa BEPUPHUKAIIUN M LU(PPOBBIX JAHHBIX
nu3genusa (WM JEOOBIX APYruX AaHHbIX). OZHAKO MHOTHE CHUCTEMBI MAapKHUPOBKH,
KOTOPBIE MOYKHO UCTIONIb30BaTh HA MPAKTHKE HA HEOONBIIUX TOBApaX WM HA CITy’K0ax,
KOTOPBIE HE MOTYT NMPHHHUMATh (PU3HUECKUE MAPKUPOBKU C BBICOKUM Pa3PEIICHHUEM,

HE MOTYT KOJHUPOBATh OOJIBINON 00bEM JAHHBIX.

OmHuM #3 COCOOOB PEIICHUS ATOW MPOOIIEMBbI OBUIO OBl BKJIFOYEHHE HECKOIBKHX
MapKHUPOBOK, KKAAas M3 KOTOPHIX BKIIOYAET OJMH WM OOJiee SJIEMEHTOB BEKTOpa
Bepuukarmu. Bo MHOTHX ClTydasx 3TO HEMPAKTHYHO M3-3a HEJAOCTATKA (PU3HUECKOTO
MPOCTPAHCTBA WIIM HEMMPUTOJHOCTH MTOBEPXHOCTH 3HAKA, WJIH TIPOCTO TMOTOMY, YTO ITO

OBLTO OBI SCTETHYECKH HETIPUEMITEMO.

Cy1mecTByeT MHOKECTBO M3BECTHBIX METOJIOB KOAHUPOBAHHA WH(POPMAIUH, KOTOPHIE
MOKHO TIPHMEHHTh K (PU3UYEeCKHM TOBEPXHOCTAM. JIF0OOH TakoH METOX MOMKHO
WUCTIONB30BATh B pPeAM3alUsaX JIHOOOTO BapHAaHTAa OCYIIECTBICHHA HACTOSIIETO
nzoOpeternsa. OmHOW W3 PacmpOCTpaHEHHBIX (opM (PU3HUECKOW MAPKUPOBKU
apigeTca xopomo wu3BecTHbIM QR-koa. Kak xopomo wu3BecTHO, AN 3aJaHHOU
o0mactu, yeM OOJbIIe JAHHBIX MOKET KoaupoBaTh QR-koa, TeM BhIME TUIOTHOCTH
Moayysi (Tpy0o TOBOPSA, TJIOTHOCTh YEPHBIX/OCNBIX «KBAAPATOB») M TEM OOIbIIEE
paspemenue TpeOyeTcs I TeYaTH H CudThiBaHWA. [lomumo mmotHOCTH (B
KoM4yecTBe KBaapata monyiied), QR-komsl Takke OOBIMHO KIacCHUIUPYIOTCS B
3aBHCHMOCTH OT TOTO, KaKOW yPOBEHb HCIPABICHHUS OIMHOOK OHH BKIIOYAOT. B
HACTOAIIEE BPEMsI YETBHIPE PA3HBIX CTAHAAPTHBIX «ypoBHA», L, M, Q u H, kaxasii u3z
KOTOPBIX TMPEACTABIAET CTENEHb «IOBPEKIECHUA», TO €CTb NOTEPU JaHHBIX,
nzoOpakenne QR-koma MOKeT BBIAEPKATh M M3 KOTOPBIX MOYKET BOCCTAHOBHTHCA.
VYpoeau L, M, Q u H moryT Beimep:kath npuOmu3uTenbHo 7%, 15%, 25% u 30%

NOBPCKACHUA, COOTBCTCTBCHHO.
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B crnenyromiedt Tabnmuiie MpuUBEACHBI IO MEHBIIEH Mepe MPUOM3UTEITFHBIC 3HAYCHUS

U1 pa3HbiX Bepeuii QR-koa:

Bepcus Pasmep (8 | KomuaectBo KOJIUPY €MBIX
MOy JISIX ) OuTOB
YPOBEHb L | yposeHb H
ECC ECC
110 57x57 2192 976
25 117x117 10208 4304
40 177x177 23648 10208

OmHako, HE Bce OMTHI MOTYT HCTIONB30BATHCS IS KOJUPOBAHUS «3arpy3KW» JAHHBIX,
MOCKOJIBKY HEKOTOPBIE MOIYJIM HCTONB3YIOTCA i OOBEKTOB CKAHHUPOBAHW,
nra0ioHa MAacKH W MOJYJIEH HMCTpPaBICHUS OIMHUOOK. Takum 0Opa3om, CyIIECTBYET
KOMITPOMHUCC MEKAY KOJTHYECTBOM HH(OpMAIHH, KOTOPYIO MOKET KoaupoBaTh QR-
koJ (wnm modast aApyras Mapkuposka 110), u TeM, CKOJIBKO WH(POPMAIHK BKIFOUYEHO B

uH(pOpMAIHIO 0 BepupHKaImu V U TOIDKHO OBITh 3aKOIUPOBAHO.

CrnemoBaTenbHO, AJI1 BBIOPAHHOTO THIA 3aIMATHOW MapkupoBku 110 (mampumep, QR-
KOJA) C OTPAHWYEHHOW CTIOCOOHOCTHIO KOJMPOBAHUSA TAKKE JODKHA OBITh BBIOpaHa
MOAXOAAMIAA OTHOCTOPOoHHAA GyHKIMA H: QyHKIMIO, BBIXOTHBIE JAaHHBIE KOTOPOH
CJIMIIKOM BEJMKH C TOYKH 3PEHHSA TPEOYEeMBIX OWTOB, HEBO3MOXKHO HCTIOIB30BATH
BoOOMmE, a (PYHKIMS, AHATIA30H KOTOPOU CIITMINKOM MaJl, MOKET OBITh HEIOCTATOYHO
HaJeKHOW. bonee TOro, BO MHOTHX TPHIOKEHHAX MOXKET BO3SHHKHYTH TpoOiiemMa ¢
MacCIITAOMPyeMOCThIO. Hampumep, HEKOTOpPBIE CXEMBI 3alIMTHI JAHHBIX BKIFOYAIOT
MOJITUCH, KOTOPBIE PACTYT MO MEPE YBEIWYCHHS KOJIMYECTBA JJIEMEHTOB MAPTHH, H
KOTOpBIE MOTYT HEIOIyCTHMO OTPAHWYHMBATH Pa3MEp MAPTHH C TOYKH 3PEHHS TOTO,

CKOJIbKO OMTOB MOKET KOAUPOBATH 3amuTHAs MapkupoBka 110. Bot mouemy cormacHo
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MPEAMOYTHTETFHOMY PEKUMY HACTOSIIIETO H300PETCHHUS BHIOPAH CJIEAYIOIUN THIT

(GyHKIMH — OTHOCTOPOHHSAA XenI-pyHKImsA cemerictea SHA-2.

Monynb BbrumciieHus: (He TIOKa3aH) MPEAMOYTUTEIPHO BKITFOUEH B CHCTEMY 3aIIWTHI
JUI BBITIOJIHEHUS KOJA, MPEAYCMOTPEHHOTO JJIA OCYIIECTBICHUS BBIYUCIICHHM I
U(POBOTO TOAMUCHIBAHUSA HHU(PPOBBIX JAHHBIX W3ACITUN TAPTHH I OIPEICTICHUS
KIOuerd BepupUKALMKU AJI1 PAa3HBIX HM3ACIHA W JJIs BBIYUCJICHHS KOHTPOJIBHOU
KOPHEBOM U(POBON MOAMUCH COOTBETCTBYIOMETO AepeBa. CUCTEMA 3aIMUTHI MOMKET
TAK)KE BKIIOYATh TMOAXOASANIME MOAYJIH Uil BBOJAA (3ampOrpaMMHPOBAHHBIX)
3HAYEHHUH, COOTBETCTBYIOMMX LM(PPOBBIM NaHHBIM D, BUPTyanbHOTO(BIX) H3ACTUA(H)
Ay. Taxxe MOXKHO OBLIIO OBl OCYHIECTBIIATh BHIYMCIICHUS XEIIUPOBAHUS, CBI3aHHBIE C
W3JIETTUSMY, U3BHE (HApHUMEp, HAa TOJKIIFOUYEHHOM YAAJIEHHOM CEPBEPE), HANpUMED,
rae Obl HA W3TOTOBJBIMCH W3JCIHSA, YTOOBI W30€KaTh HEOOXOJUMOCTH TIEPEaaBaTh
HeOOpaOOTaHHBIE TAHHBIE H3IETHS D; 10 ceTH ¢ 3TOTO caiTa (MM CAlTOB) K CUCTEME

3aIIUTHI, €CJTH €CTh MPOOIEMa.

Jinsg  xkaxmaoro w3genus A; KOMIMJIMPYETCS COOTBETCTBYIOMIas HWH(MOPMAIUSI O
BepuUKaMK V;, KOTOpas KOAMPyeTcs (MPEIOCTaBIAETCI) B HEKOTOpoH (opme
MAIIHHOYUTAEMOHN 3aITUTHON MapKUPOBKH 110, KOTOpas 3aTeM HAHOCUTCS (PH3HUECKU
WM WHBIM OOpa30M CBS3BIBAETCA C COOTBETCTBEHHBIM wm3nenueM. Hampumep, Vi
MOYKHO 3aKOJAUPOBATHh HA ONTHYECKH WIIM MarHUTHO YUTaeMOU 3THKeTKe, MmeTke RFID
U T. ., KOTOpas MPUKPEIUICHa K HW3JEJMI0 WM HaleyaTaHa HEMOCPEJCTBEHHO Ha
W3JICJTHN WK €T0 YIaKoBKe. B kauecTBe Apyroro BapHaHTa MapKHPOBKA MOYKET OBITH
Ha BHYTPEHHEH CTOPOHE M3/IEIH WM Ha €T0 YIIAKOBKE, €CIIA 3TO HEOOXOIUMO, JTHOO C
WCTIONTb30BAHMEM  HETMOCPEJACTBEHHOTO HAHECEHWs, JH00, HANpUMEp, MyTeM
BKITIOYEHHUA B KaKylO-THOO (OpMy MOKyMEHTAIMH, KOTOpas HAXOJUTCSI BHYTPH

YITAKOBKH.

Jlis moOoro «BUPTYATbHOTO» H3AEIHSA A, €r0 COOTBETCTBYIOMIAs HH(pOPMAIUST O
Bepudukammu V, = (Dy.ky) MOkeT OBITH CBsI3aHA ¢ HUM BHYTPH CHUCTEMOM 3alIUTHI.

Wudopmamms o BepuuKammu, Kak MPaBWIO, N0 MEHBIIEH MEpe BKIFOYAET, I
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TFOO0TO M3AENHS A; MAPTHH WU3/ICTHH, COOTBETCTBYIOINUE MH(PPOBBIEC TAHHBIE WU3ICITHS

D; u cooTBeTcTBYROIME Kitou Bepudukarmu ki: To ectb V; = (Dyk;).

JIOTIOTHUTENTbHBIE JAHHBIE U3ACIUS MOTYT JOTIOTHUTENBHO OBITh CBSI3aHBI C U3/IETHEM
W MOTYT BKIIIOYATh, HAIPUMEP, 3HAYECHHUE MAPTHH, TO €CTh KOHTPOJBHYIO KOPHEBYIO
upoBYI0 TOAMHUCHh R win moOyro Apyryio HHGOPMALHIO, KOTOPYIO Pa3padOTIHK
CHUCTEMBI (MM aJMHUHHUCTPATOP CHUCTEMBI) BBIOMPAET BKIIOYHTH, KaK, HAIPUMED,
CBSI3aHHBIM C TOBApPOM CEPHMHBIM HOMEp, MACHTH(HKATOP MapTHH, MH(POPMALHUA O
nate/BpemeHH, HaszBaHwe mnpoaykra, URL-agpec, KOTOpwIi yKa3blBaE€T Ha JPYTYIO
OHJIAWH-UH(POPMALIUIO, CBA3AHHYI0 JIMOO C OTIAEIBHBIM TOBAapOM (HATMpUMED,
W300paKCHUE M3JENUA WM €r0 3TUKETKH WM YIMAaKOBKH H T. 1I.), JIMOO C TAapTHEH,
nM00 C TOCTABIMKOM/HU3TOTOBUTENIEM, HOMEp TenedoHa, TO KOTOPOMY MOKHO
MO3BOHHUTH I BepU(PHKAIMK U T.A. JOTMOIHUTENbHBIE NAHHBIE H3ACITHA MOTYT
XPaHUTHCS B AOCTYIHOM JUIA TIOMCKA WH(POPMALMOHHON 0a3e JaHHBIX, OTKPHITOH It

MOJTb30BATENS (TIOCPEACTBOM HHTEpQerica HHYOPMAIMOHHOHN 0a3bl TAHHBIX ).

[Tocme BbumMcacHUS BepuHUKau k; OpUTHHAIBHOTO W3JAENHS A; U BKIIOYCHHUS (TO
€CTh MOCPEACTBOM KOAHUPOBAHHS WA JFOOOTO BHIOPAHHOTO MPEICTABIICHUS TAHHBIX)
BMECTE C  COOTBETCTBYIONIMMH  IM(POBBIMH  JaHHBIMH  wu3genus D; B
MAaIITUHOYUTAEMYTO 3AIIUTHYIO MapKUPOBKY 110 u3aenusi, HAHECEHHYIO Ha H3ACHE Aj,
MOJIyYEHHOE B PE3YyJIbTaTeé MAPKHUPOBAHHOE OPHTHHAIBHOE H3/CTHE W CBI3aHHBIC C

HUM JIAHHBIE U3/IEJTHS TEUCTBUTEIFHO 3AIHUINEHBI OT MO ICITKH U (DaTbCUHUKALIHH.

[Tomp30BaTenmp, MONyYaTeNb W3ACNHSA, TAKOTO Kak A;, HANPUMEp, MOMKET 3aTeM
CKAaHUPOBaTh (WM WHBIM OOPAa30M CYHTHIBATh) C TIOMOINBIO YCTPOWCTBA IS
(dhopMHUpOBaHUS H300pAKEHHA 3ANIUTHYI0 MAPKUPOBKY HAa A M W3BIIEKaTh HH(POBHIE
naHHble w3genus D; w xmou Bepudukanmu k; (M moOyro aApyryio WH(OPMAIHIO,
KOTOpas Morna ObITh 3aKOAMpOBaHA B MapkupoBke). [lnma Bepudukarmm
MapKHUPOBAHHOTO H3JENHUA A; TOJIb30BATENb JODKEH CHAavYa a W3BIEYh HH(OPMALIHIO
o Bepudukaru V,=(D1,k,) u3 3ammrHON MapkupoBku 110 Ha A; U, TakuM 00pa3om,
BBIYUCITATH [A(POBYIO TOANMUCH X M3 U3BIICYCHHBIX IU(PPOBBIX JaHHBIX M3Aenusa Di:

YTOOBI BBHIITOJTHHTH TAKYH0 ONCpamnuro, Mmojb30BaATCIIb JOJDKCH 3HATh OJAHOCTOPOHHIOIO
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(YHKIHMIO, KOTOPast MUCTIONB3YETCS [UIA BBIUUCIECHUS HHU(POBON TOANHCH H3JETHA, B
JaHHOM ciiydae 310 omHocTopoHHAA ¢yHkiwma H() (mampumep, xem SHA-256), a
3aTeM BBIMOMHUTH omnepaumio X;=H(D;) mma momydeHuMs mONHBIX OaHHBIX (X1,k;),
HEOOXOMUMBIX [IJI1 BBIYUCICHUS COOTBETCTBYIOMICH TOTEHIMATBHOW KOPHEBOU
udposoii moamucu R°. Tlomb3oBaTenb MOXKET, HanpuMmep, O€30MaCHO MPHHSITH
OJTHOCTOPOHHIOK (PYHKIHMIO (HampUMeEp, HWCTONB3ys TMapy OTKPHITOTO H JIMYHOTO
KIIFOYeH) MM 3alpoCUB €€ Yy TMOCTaBIIMKA HM3JCTHH WM JIFOOOT0 APYroro OObEKTa,
KOTOPBIA CO3Jall TOANMUCH W KIIOYHM MM YK€ 3amporpaMMHUPOBal HMX B OJIOK

00padoTKH yCTPOUCTBA AJist (POPMHUPOBAHUS U300PAKEHUS TIOJIH30BATEIS.

3areM, 4TOOBI BHIYMCIIMTH TAKyIO TIOTCHIHATBHYO KOPHEBYIO IH(PPOBYIO MOMMHCH R®,
MOJIb30BATENI0 HEOOXOAUMO JOMOJTHHUTENBHO 3HATH THIT CXEMBI KOHKATECHAIMH
JaHHBIX (U1 KOHKAaTeHAUWW 3HaYeHWd y310B uepe3 H(a(ij)+a(ik)), xotopas
HCTIONB3YETCA IS CIEAYIOMIETO: TI0Ih30BaTENh MOJKET MMPHUHUMATD 3Ty HH(POPMALUIO
TFOOBIM CITOCOOOM, JTHOO 3AIMUINEHHBIM (HAIPUMEP, HCIIONB3Ysl Mapy OTKPBITOTO U
JUYHOTO KJFOYEH), TUO0 TPOCTO 3ampaniuBas 3Ty HHPOPMAIHMIO OT TOCTABIIHKA
W3JCTUs. WM JI000r0 APYroro JIMIA, CO3JABINETO JaHHbIC BepU(PHKAIMH, JTHOO
3amporpaMMHUpOBaB €€ B Oyioke 00paOOTKM momb3oBarens. OpgHako, cxema
KOHKATEHAIMH MOXET (DaKTHYECKH COOTBETCTBOBATH MPOCTOMY OOBIMHOMY CKBO3HOMY
COCMHEHHIO JBYX OJIOKOB LU(POBBIX JAHHBIX, COOTBETCTBEHHO, COOTBETCTBYIOLIHX
3HAYEHHUSIM JBYX Y3JIOB. B 3TOM Cjy4ae TOJIb30BATEIIO HE JOJDKHA TMEpeaaBaThCs
HUKAKasd KOHKPETHas cxeMa. B HEKOTOPBIX BapHAHTAaX CXe€Ma KOHKATCHAI[MH MOYKET
JOTIOJTHUTEIBHO BCTABJIATH OJIOK KOHKATECHAIIMH, KOTOPBIA MOYKET COJIEPKATh JaHHBIE,
OTIPEJCIIEHHBIC /IS TIO3HIWH WA YPOBHSA KOHKATCHUPOBAHHBIX OJIOKOB IH(POBBIX
JAaHHBIX B JIEPEBE, B PE3yJIbTATE YETO enie 00Jice 3aTPYAHACTCS KPUITOAHATHTHIECKAST

aTaka.

3Hasg CXeMy KOHKATCHAIIMH JAaHHBIX, IOJb30BATCIb MOJKET 3aTE€M BBIYHCIHTD
(Hampumep, TOCPEACTBOM  3aMpPOrpPaMMHPOBAHHOTO  MOAXOMANIAM  00pa3oM
ycTporicTBa s (OPMHUPOBAHHSA HM300PAKEHUS) TOTEHIUATBHYIO KOPHEBYIO
QPoBy0 TOANMCh R°, KaK PACKPBHITO BBINIE, IyTEM IOLIATOBOIO LU(PPOBOrO

TIO/IMMACHIBAHUS KOHKATEHAIIMK IU(PPOBON TMOANMUCH H3ICTUS X; W 3HAYECHUH Y3IIOB
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COTJIACHO TIOCIIEOBATENBHOCTH Y3JIOB, OMPEIEIEHHBIX B Kio4Ye Bepupukammu ki,
CM. BBIIIE TYHKT 1), otHocamuics kK y3my a(l,1), BBIMOJHEHHBIA COTJIACHO
VIOPSAAOYEHHOCTH Y3JI0B B JIEPEBE M YMOPSIJIOYEHHOCTH KOHKATEHAWU jaepeBa. B
JAHHOM CIlyYae TOTEHIHAIbHYI0 KOPHEBYIO LU(POBYIO MOMIHUCH MOMYYAOT Kak
(YTIOpAIOYEHHOCTh Y37IOB B JIEPEBE 3aJaCTCsl COOTBETCTBEHHBIMH HHIEKCaMH (1,])

VPOBHSA U MO3ULIUU HA YPOBHE):
R®=H(H(H(a(1,1)*a(1,2))+a(2,2))+a(3,2)).

DOTa BBIYKMCIIEHHAS MOTEHIMAIbHAS KOpHEBas mudposas moanuch R° 3ateM moipKHA
OBITH paBHA JOCTYIMHOMY (MM OIMyOJMKOBAHHOMY) KOHTPOJILHOMY 3Ha4eHHIO R: 370
3HAYEHUE MOTJIO OBITh PaHee MOJYYEHO TOJb30BATEIIEM W/WIH YK€ COXPAHEHO B
nmaMsITH OJI0Ka 00pabOTKK YCTPOUCTBA it (POPMUPOBAHUS U300OPAKEHUS, ITO TAKKE
MOKET OBITh 3HAYEHHWE, KOTOPOE TOJy4aTelb 3ampalidBacT W NPUHAMACT OT
CHUCTEMHOTO aJMHHHCTPATOpPa JIOOBIM W3BECTHBIM crocoOoMm. [lpu coBmaaeHun
MOTEHIUATBHBIX R® U JOCTYIHBIX KOHTPOJBHBIX KOPHEBBIX HU(PPOBBIX moamuced R
JAHHOE BBIYUCIICHUE 3aTeM BepHPHIUpPYeT WHPOPMAIMIO B 3aIIMTHOH MapKUPOBKE
110 1 moaTBEP:KAACT, YTO M3ACTHE A TPUHAMICIKUAT MPABHUIHBHON APTHH. 3aIUTHYIO
MapKHPOBKY TMPEANOYTHTEIIBHO TPEAYyCMATPUBATh W/WIIH HAHOCHTh HA H3JCIIHE
JHOOBIM TPYAHBIM JUIS KOMTUPOBAHUS /WA TPYIHBIM JJIS yAAJICHUS (3aIMANICHHBIM OT
HECAHKIITHOHUPOBAHHOT'O JOCTYIA) COcoO0M. B 3TOM ciydyae coBmajeHHe KOPHEBBIX
mU(POBBIX MOJIMUCEH MOKET YKa3aTh IOJIb30BATEINIO, YTO H3JEITHE, BEPOSITHO,
SABJIACTCS Ay TCHTUYHBIM. JTO 0COOCHHO HHTEPECHO, TIOTOMY YTO TS ay TCHTH(PUKAIAN
m3nenmuss A; HeT HeOoOXOJWMOCTH B ayTEHTH(HKAIIMH €r0 MaTepHualia, TO €cCTh
MOCPEICTBOM BHYTPEHHEH (DU3HUYECKOW XAPAKTEPUCTHKH A WIH TOCPEICTBOM

KOHKPETHOH 3alIMTHON MapKUPOBKH Ha OCHOBE MaTepuasa, HAHECEHHOH Ha A .

Ccputka i mocTyna K KOHTPOJIBHOM KOPHEBOW mu(pOBOM MOAMUCcH R misa mapTuw,
COOTBETCTBYIOIICH H3ACIHI0O A;, MOXET OBITh BKIIOYEHA B  3AIIUTHYIO
MapkupoBKy 110  (mampumep, BeO-ampec, ecnmm R MOXHO  H3BIEYs W3

COOTBETCTBYIOIIETO BEO-CAMTa), XOTSA 3TO HE MPEIMTOYTHTEIbHBIA BAPHAHT.
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B HEKOTOpPHIX peaHM3alMAX MONy4aTeNId W3ACTUs A; MOTYT UMETh BO3MOKHOCTb
«BH3YAJIPHO» H3BJIEKATh JAHHBIC H3IENUSA, COOTBETCTBYIOIIHE LU(PPOBBIM JTAHHBIM
u3aenus Dj, HemocpeACTBEHHO W3 u3aeusa. Hampumep, TaHHbIE U3AETHI MOTYT OBITH
TEKCTOBBIMH, TAKHMH KaK CEPUHHBIA HOMEP WJIM TEKCT B OMUCATEIIFHOM IHCHME, HITH
ABIATHCS HEKOTOPOH OYKBEHHO-IM(POBBIM KOJUPOBAHHEM B APYTOM MECTE Ha
W3/CITUH WITH €T0 YIIAKOBKE M YHTATHCS YEJIOBEKOM M3 CAMUX W3CITHI HITH YET0-JIH00,
NPUKPEIICHHOTO K HUM WM BKIIOYEHHOTO B HHX. [lojydaremsM w3enuid Takke
MOJKET OBITh TIPEIOCTABICHO TPHUTOAHOE TMPOTPAMMHOE OOECIEUEHHE, TaKOe Kak
MOJAYNbh B YCTpOHCTBE i1 (POPMHUPOBAHUS H300pAKEHUA, TaKOM Kak cMapToOH,
KOTOPBIM JTMOO BBOAMT JAHHBIE, THOO CUMUTHIBACT JAHHBIE ONITHYECKH Yepe3 Kamepy
tenedona, a 3arem Bbruuciier x;=H(D;) mnms rtekymero wsmenmus. Hanpumep, ¢
MOMOTIBIO 3aIMUTHOW MapKupoBKkW 110 Ha w3menwm A, TPEICTABIAIOMENH COOOU
cTaHaapTHBIM QR-KOJ, MOIB30BATENh CMOKET JIETKO TOTYYHTh IyTEM CKAHHUPOBAHUA
QR-koma ¢ TOMOMIBIO YCTPOMCTBA Ui (POPMHUPOBAHUS H300PAKCHHS, HCIIONB3YS
CTaHAAPTHOE TPHIIOKEHHE Ay cunThiBaHuA QR-Kosa, 3amynieHHOEe Ha YCTPOMCTBE
it (OpMUPOBAHUS H300pakeHHs, IUdpoBbie AanHbie D; w ki, mpunoxkenue mis
Bepu(UKAIMHA HA YCTPOUCTBE st (POPMHUPOBAHHS W300PAKECHHS TOJIb30BATENS 3aTEM
CMOJKET BBIYMCIIMTH X; M RS, a Takke CPaBHUTh JTAHHOE 3HAYEHHE C JOCTYITHBIM

KOHTPOJIbHBIM 3HAYCHHUCM IMAPTUH R, KaK pPaCKpbITO BBIIIC.

[TpeanoyTHTETPHO, KOHTPOJIBbHAS KOpPHEBas IU(POBas MOANHCH (TO €CTh 3HAYCHHE
maptud) R XpaHuTcs B TOCTYIMHOW sl TIOMCKA KOPHEBOM Oas3e JAHHBIX, K KOTOPOH
MOJKET TIOJyYHTh JOCTYI (Yepe3 KaHajl CBS3W) TOJIb30BATENb C TIOMOIIBIO CBOETO
YCTpOUCTBA T (POPMHPOBAHUS H30OPAKEHHS, OCHAIMEHHOTO OJIOKOM CBSI3H, KaK 3TO
WMEET MECTO C BBINIEYKAa3aHHBIM TpuMepoM cMmaptdona. [lonmp3oBarens, KOTOpoMy
HEOOXOJMMO BEPUPHUIMPOBATH H3JENHE Aj, MOXKET TPOCTO OTMPABUTH KOPHEBOU
3armpoc co cBoero cMapTdoHa Ha aapec 0a3pl JAHHBIX Yepe3 WHTeperc aocTymna K
0a3e MaHHBIX, 3aMPOC, COJEPKAIMUN JaHHbIC H3Aenus D), CYUTAHHBIE HA 3aIHTHOU
mapkuposke 110, Ha A; (wm BeMHCIEHHYIO 1H(poByro moamuck x; = H(Dyp)), uto
MO3BOJSIET M3BJIEYh COOTBETCTBYIOIIEE KOHTPOJIBHOE 3HAaUYeHHWe mapTuu R, a
uHTEpPENC TOCTyma BEPHET KOHTPOIBHYIO KOPHEBYHO LHM(POBYI moaAmuch R Ha

cmaptdoH. baza maHHBIX MOKET OBITh 3alIMINEHA OJIOKYEHHOM, UYTOOBI YCHIIHTH
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HEW3MEHHOCTh COXPAaHEHHBIX KOPHEBBHIX [H(PPOBRIX momamuced. [IpeumymecTso
HACTOSAIIETO HW300PETEHUs 3aKIFOYAeTCSs B TOM, YTOOBI YCTAHOBHTH CBS3b MEKIY
($U3HUECKHM OOBEKTOM, TO €CTh OPUTHHAIIHBIM U3/ICIIHEM M €T0 aTPUOYTAMH, TO €CTh
CBSI3AHHBIMH C WU3JIE]TUEM TaHHBIMHU U €T0 IPHHAJICKHOCTBIO K OTIPEICTICHHOW AP THH
W3JICIIMM, TPAKTHYECKH HEU3MEHHO IIOCPEACTBOM COOTBETCTBYIOLIEH KOPHEBOU

U(POBOM TTOATTHCH.

BenmeynomsaHyTeIi crioco0 Bepu(UKALMU H3AETHS A; MOXKET TAKXKE CIYKUTb AJIA
aYTCHTI/I(i)I/IKaI_[I/II/I YUTACMBbIX YCIIOBCKOM JaHHBIX HU3CTIUA, JOITOJIHUTCJIBHO
MApKUPOBAHHBIX HAa A HAa COOTBETCTBYIOIIEW MApPKHUPOBKE HAHHBIX W3JETH,
HAHECEHHOHM Ha A; WIM Hamne4yaTaHHOM Ha YMAKOBKE A; WM Ha Opormrope.
JIeHCTBUTENBHO, TOJBb30BATEIb MOKET CUMTATh, HANIPUMEP, HA JHUCIIEE YCTPOMCTBA
st POPMHUPOBAHUS H300PAKEHHS COOTBETCTBYIONIHE MU(POBBIC JaHHbBIE W3aeaus D;
KaK CYWUTAHHbIC HA 3aIMUTHOM MAPKHPOBKE HA H3IACTHH A; W ICKOAHUPOBAHHBIC
YCTPOUCTBOM it (DOPMHUpPOBAHHSA H300PAKEHUS, W BHU3YaJbHO MPOBEPHUTH,
COOTBETCTBYET JH OTOOpakaemas WH(poOpMAIms JAHHBIM H3IETHA HAa MapKHPOBKE

JaHHBIX U30CIIHA.

B mnpeamoutHTenbHOM BapHaHTE OCYIICCTBICHHSA [JaHHBIE W3ICIHS WIH €0
COOTBETCTBYIOIIME IU(PPOBBIE MaHHBIE W3ACTUS D; JOMOIHUTEIFHO BKIFOYAIOT
(yHUKanbHBIE) Xapakrepuctuieckue wudposbie ganapie (CDD) yHukampHOU
(U3MYECKOW XapAKTEPUCTUKH MAPKUPOBAHHOTO OPUTHHATBHOTO H3JENMHA A, YTO
MOJKHO MCIIOJIB30BaTh I (MaTepuabHOM) ayTeHTH(GUKanuu A;. Takum oOpasom, ¢
MOMOTIBI0 XaPAKTEPUCTHIECKUX IU(PPOBBIX JTAHHBIX, COOTBETCTBYIOINX (PU3HIECKOU
XapakTepUCTUKEe wu3aenusa A;, npeactasasomux codoor CDD;, cootBeTcTBYIOIIHE
JaHHbIE YHHKAIbHOW (u3mueckod mnoxamucu UPS; MOXHO TOMy4YdTh MyTEM
komupoBanuss CDD; (TIpeamoYTUTEIhHO TOCPEACTBOM OJHOCTOPOHHEH (DYHKITHH):
HATIPUMEP, B3sIB Xemr-3HaueHue 1ugpossix ganabeix CDD;, to ecte UPS; = H(CDD;).
OnHako, BMECTO 3TOTO MOYKHO HCTIOIB30BATh JIFOO0E APYTOE U3BECTHOE KOJAUPOBAHHUE!
HAIIpUMEpP, YTOOBI MMETh KOPOTKYIO MOIIHCH, MOYKHO HCIIOJIb30BATh AJTOPUTM
mU(pPOBON TOANMKCH SJUTMIITHYECKON KPUBOH. B KadecTBe OYEHb YIPOIIEHHOTO

WUTIOCTPATUBHOTO TIpUMEpa XapakTtepuctudeckux mupposeix maHaeix CDD;,
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COOTBETCTBYIOIIMX  YHUKABHOW (DH3MYECKOM XapaKTEPUCTHKE H3IemHi A,
paccMOTpUM TIPOCcTOE MHPPOBOE H30OPAKEHHE, TIOYUCHHOE OTOOPAKECHUEM H3/ICITHS
A; (MM KOHKPETHOH 30HBI HA A;), IPU 3TOM COOTBETCTBYIOINUE TAHHBIE YHUKATbHOW
¢usnyeckorr moxamucu UPS; mpencraBmaroT coOoH, HampuMep, Xell-3HAYeHHE
mugposoro mzoopaxkenus, UPS; = H(CDD;). Xapakrepuctuieckue 1udpoBbIe TaHHbBIC
CDD;, kotopsie reHepupoBanmu noamuck UPS;, mpeactaBnsror coO0W KOHTPOJBHBIC
XapaKTepUCTHUECKHE LU(POBBIE NaHHBIE M A;, W moinydeHHas noxamuchk UPS;
npeAcTaBiIieT cOO0H COOTBETCTBYIOIIHUE KOHTPOJIBHBIEC JaHHBIE (PU3UUIECKOHN TOAIMHCH
s A Ilpeamoururensno, UPS;, TO ecTh KOHTPONIbHBIE JaHHBIE (PUIUIECKOU
TOJITHCH JUTA U3ACTHUS A;, XpaHATCA B JOCTYITHOMW /IS TMOWCKAa 0as3e JaHHBIX WIIH B
OnmokdeiiHe (WM B 0ase MAHHBIX, 3aNIMIICHHOH OJIOKYCHHOM), OTKPBITBIX IS
NOJIb30BaTeNleH (HapUMeEp, IOCPEACTBOM 3aIpoca, COAEPIKAIIEro U(POBbIE JAHHBIE
m3aenua D, cuuTeiBacMbIe Ha 3aIIUTHONM MapKUPOBKE Aj, WM UX COOTBETCTBYIOILILYIO
UG poByI0 TOAMUCH X;). TakuMm oOpa3om, coxpanenHas UPS; mpuoOperaer
HeusMeHHbIN xapakTep. Konust CDD; MOXET JONONMHHUTENBHO XPAHUTHCA B MaMATH
ycTpoiictBa s (GOPMHUPOBAHHA HM300paKEHHWs TOJb30BaTens. B BapumaHte
ocymecTBieHuss kormuto UPS; MOKHO Takke IOTOIHHTEIIPHO XPAHUTh B TAMSTH
yCTpOMcTBAa A1 (HOPMHPOBAHUSA H300PAKCHHUS TOJB30BaTeIs (Mg 0OECTICUCHUS

OTIEpAIIMHA ABTOHOMHOHN TIPOBEPKH).

[IpoBepKy ayTEeHTHUYHOCTH H3JENHS A; MOKHO OCYIIECTBIATH IyTEM H3BIICUEHUS
HNOTEHIMAIBHBIX XaPAKTEPUCTHYECKUX IHPPOoBBIX maHHbiXx CDD;" U3 1mdpoBbIX
AaHHBIX Dj, cuMThBaeMBIX (B JAHHOM ClIyd4ae C TIOMOINBIO TIPHIIOKEHUS IS
ACKOTUPOBAHUS, 3alyIICHHOTO HA YCTPOHMCTBE s (OPMUPOBAHUS H300pPAKECHHS,
KOTOPOE MOXKET TIPEACTABIATh COOOW, Hampumep, cMapT(oH)) Ha 3AMUTHOU
MapKHUPOBKE HA U3JIETUHU Aj, U CPABHEHHUA UX C KOHTPOJIbHBIMU XapaKTEPUCTUYECKUMU
muppobiMu  gaHHEbIMH  CDD;, coXpaHeHHBIMH B TIAMATH YCTPOMCTBAa I
dopmupoBanus H300paxkeHus: B ciydae cosmageHus CDD; = CDD;, usmenue A;
CUHTAECTCA TOIMHHBIM (€ro IM(POBOE COAECP)KHUMOE COOTBETCTBYET COJEPKHMOMY
MOJUTMHHOTO ~MapKUPOBAHHOTO OPWUTHHAIBHOTO wu3Aenus). Ecnmm  KOHTponbHBIE
xapakrepuctrdeckue mmdposeie manabie CDD; He XpaHATCS B MaMATH yCTPOWCTBA

it (HOpMUPOBAHHUA W300PAKEHUSA, a4 HAMPOTHB, KOHTPOIIBHBIC NAHHBIC YHUKATBHOU
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¢usmyeckor moamucu UPS; xpaHATcs B mamaTH yCTpoHcTBa A (HOPMHPOBAHUSA
n300pakeHHA (C TeM MPEUMYIIECTBOM, YTO OHHM 3aHHMAOT TOPA3A0 MEHbBINE TMaMITH
no cpasHeHuo ¢ CDDj), T0 ayTeHTHYHOCTh A; BCE €Ie€ MOYKHO TPOBEPATH IMyTEM
BEpHU(PUKAIMH TOTO, YTO MOTCHIMAIBHBIE JAHHBIE YHUKATBHON (PU3UUECKON MMOATHCH
UPS;*, nonyyaemple IMyTeM BBIYHCIEHHA XENI-3HAYECHHS MOTECHIHAIBHBIX IHPPOBBIX
JIAHHBIX YHHMKanbHOM (usudeckor xapakrepuctuku CDD;" UPC;®, u3BI€UEHHBIX W3

1 poBbix gaHHbIX D;, To ects UPS;" = H(CDDY"), cOBHAmarOT ¢ KOHTPOIbHBIMH

JaHHBIMH YHUKAITbHOU (pusmueckoit moamucu UPS;, coxpaHeHHBIMU B TTAMSITH.

[Tonp3oBaTelle MOXKET JOMOJIHUTEIBHO TMPOBEPUTH AYTEHTHYHOCTH NPHUHATOTO
u3Aenus Aj, BCE eme MOCPEACTBOM aBTOHOMHOTO Tpolecca (CaMOKOHTPOIb), MyTEM
OOHApYXEHHA YKAa3aHHOW YHUKAIbHOW (DU3WYECKOM XapakTepUCTHKH Ha A,
MOCPEJACTBOM JATYHKA, BBIMIOJIHEHHOTO C BO3MOJKHOCTBIO OCYINECTBICHHS TAaKOTO
u3MepeHus (B JAHHOM ciydae Oyoka (POpMHUPOBAHUS H300PAKECHHS YCTPOUCTBA IS
(OpMUPOBAHUS H300PAKEHUS), U TOTYUYCHHS MOTCHIUAIBHBIX XapaKTEPUCTHYECCKUX
C o
g poBeix maHHbx CDD;” w3 00HApPYKEHHOW XapaKTEPUCTHKH (B JAHHOM CIIydae
H(GPOBOTO H300PAKEHHS, CHATOTO YCTPOUCTBOM JIjisi (POPMHUPOBAHUS H300PAKECHHUSA).
Takum 00pa3oM, MOTB30BATETH MOYKET CPABHHBATH (IMIOCPEACTBOM OJI0Ka 0OPaOOTKH
HW300paKEHHSA €r0 YCTPOUCTBA I (POPMUPOBAHUSA W300PAKEHUS, HITH BU3YaIbHO Ha
vy C
aUcIUiee ycTpoucTBa s (opmupoBaHus wu3o0pakeHus) monydeHHsie CDD;™ ¢
Komuer KOHTpombHBIX CDD; (coXpaHeHHBIX B TAMATH YCTPOUCTBA 1T (POPMHUPOBAHUS
u300paxkeHus): B caydae «o0ocHoBaHHOro» copnagenus CDD; = CDD; (1o ecth aBa
IUPPOBBIX JAHHBIX COTIACYIOTCS C HEKHM 3aJaHHBIM KPHTCPHEM OTKIOHCHHS WITH

CXOKECTH), U3MIeTTUE Aj CUATAETCS TIOJTHHHBIM.

bomee TOro, moOnB30BATENH  MOKET  TAaKXKE  JOMOJHUTEIBHO  BBIYUCIIMUTH
COOTBETCTBYIONIME TIOTCHIMAIBHBIE MJAaHHbIE (PH3UYECKOH TOANMHCH W3 KOIHH
koHTpobHBIX CDD;, coxpaHeHHBIX B TaMATH YCTPOWCTBA A (POPMHPOBAHHA
uzobOpaxkenus B Buae UPS® = H(CDD;), u cpaBHHTh WX C KOHTPOJIbHBIMH JAHHBIMU
¢msmueckoir moxamucu  UPS;, coxpaHeHHBIMH B TaMATH YCTPOMCTBA  JUIA
dopmupoBaHus u300paskeHus: B ciayuae cosnaaenus UPS; = UPS;, noarsepsxmaercs,

YTO W3JEINE A; SIBISETCS TOMTAHHBIM C 00Jiee BBHICOKOW CTETICHBIO TOCTOBEPHOCTH.
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Bbonee Toro, B cayyae COBMageHHA, TAKKE YCTAHABIMBAIOT ay TCHTUIHOCTh HU(POBBIX
JaHHBIX wW3Menus D;, CBA3aHHBIX ¢ A;, KOTOphle OBUTH BEpU(HUIMPOBAHBI Kak
COOTBETCTBYIOIIME JAaHHBIM TOJJIMHHOTO W3/JENNA, KAaK PACKPBITO BHIIIE, IyTEM
W3BJICUYEHUSA COOTBETCTBYIOIIETO KOHTPOJBHOTO 3HAYECHHSA MAPTHH R W3 cUuMTaHHOU
unpopmarmn o Bepudukamu (D, k;) Ha 3ammTHON MapkupoBke Ha A; B
NPEANOYTHUTETFHOM PEKUME KOMHS KOHTPOJIBHBIX XaPaKTEPUCTHUECKUX LU(PPOBBIX
nanabix (CDD);, BMecTo TOro, YTOOBI XPAaHWUTHCS B TAMATH YCTPOMCTBA Ui
(dbopMuUpOBaHUS W300pKEHUS TONB30BATENS, ABIAETCA YAaCThIO LIU(POBBIX JTAHHBIX
n3genusa Dj, BKIIOUEHHBIX B 3aIMUTHYI0 MAapKUPOBKY HA M3JEIHH Aj, U MOXKET OBITh
MOJIyYeHA MyTEM €€ CUMTHIBAHUS HA 3alIUTHON MapKHUPOBKE (C MOMOMLIBIO YCTPOUCTBA
st popMupoBaHus H300pakeHus). OnHaKO B BapwaHTe (BCE €IE COBMECTHMOM C
ABTOHOMHOU BepU(UKaIMeN) KONHUA KOHTPOJBHBIX XapPAKTEPUCTUYECKUX LU(PPOBBIX
nauapix CDD; moeT, BMecTO 3TOr0, OBITh BKIFOYEHA B MAPKHPOBKY JaHHBIX
W3/IETUs, HAHECEHHYIO Ha wu3ienue A; (M CUYUTHIBAEMYKO YCTPOMCTBOM IS

(bopMHpOBaHUA H300PAKEHUS MTOITB30BATENA).

B BapuaHTe OCYIIECTBIICHHUS MPOBEPKY AYTEHTUHYHOCTH M3AETUA A; MOJIb30BaTEIEM
MOKHO OCYWIECTBIIAATH MOCPEACTBOM IIPOLECCA B PEKUME «OHJIAWH». B JTaHHOM
ciyyae, KoHTposbHbIe AanHbie CDD; w/mmu UPS; xpaHsaTcs B TOCTYIMHOM I TIOMCKA
0a3e MaHHBIX, OTKPHITOW IS TOJB30BATENsl, TMPH ITOM KOHTPOJIBHBIC TAaHHBIE,
OTHOCSIIMECS K HW3AENU0 A;, XpaHiATCi B CBA3U C, COOTBETCTBEHHO,
COOTBETCTBYIOIMUMH IM(PPOBBIMU TAHHBIMH H3eTus D; (BKIOUEHHBIMH B 3aIUTHY IO
MapKUPOBKY Ha A;) WIH C COOTBETCTBYIOMEH IU(PPOBONW TOMIMUCHI0 H3ACITHA X;
(KOTOPYIO MO’KHO BBIYHCITUTH TIOJIB30BATENIEM TIPH H3BICYCHHH JMaHHBIX D; wu3
3aIIUTHOM MAapKUPOBKH mocpeacTBoM omeparwu X;=H(D; u MOKHO 3ampOCHTh MyTeM

OTIPaBKH B 0a3y JaHHBIX 3a1POCa, COAEPIKAIIET0, COOTBETCTBEHHO, D; M X;.

Koneuno, mo0oe apyroe W3BECTHOE BHYTpeHHEE (PU3MUECKOS/XHMHUECKOE CBOWCTBO
MOKHO HCIIOJTH30BATH JJIS TIOJYUYSHHUS XapaKTePUCTHIECKUX UG poBbIX HaHHbIX CDD;
u3Ienus Aj ¥ COOTBETCTBYIOIIUX JAHHBIX YHUKAIbHOU (pusuuecko noamucu UPS;. B
KauecTBE JPYTOro HWJUTFOCTPATUBHOI'O TPHUMEPA MOKHO HAmedaTaTh JBYXMEPHBIHN

MITPUX-KO/, 00Pa3yIOIUH 3alIUTHYI0 MapKUPOBKY 110 Ha OPHUTHHATPHOM H3JEIHH C
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MOMOINBI0 3aIIMTHOW KPACKH, COAEPKAIIEH JIFOMHHECLEHTHBIM MUTMEHT, MMEHOIIHMN
XapaKTEPUCTUYECKYIO TIOCTOSTHHYIO BPEMEHH 3aTYXaHHA, a TAKKE OKHO JJTHHBI BOJIHBI
BO30Y)K/JIEHHS CBETA M OKHO JUIMHBI BOJHBI JIFOMHHECLIEHTHOTO HWCIYCKAaHUA. B
pe3yibTaTe Kpacka UMEET OIMPEAEICHHOE KOHTPOIBHOE 3HAUYCHHE BPEMEHH 3aTyXaHUA
T, KOTOPOE CIY’KHUT «OTIEYATKOM TANIbIa» MaTepHaga Kpackd. J[0CTaTOYHO OCBETHTH
3aIMUTHYIO MapKupoBKy 110 BO30Y>KTarOmuM CBETOM B OKHE JJIHHBI BOJIHBI
OCBELICHHA, OXBATHIBAIOLIIEM OKHO JUTHHBI BOJHBI BO30YK/IE€HUA MUTMEHTA, U COOpPaTh
MOJIYYEHHBIH B PE3yJbTaTe JIOMUHECLIEHTHBIM CBET C 3allUTHOM MAapKUPOBKH C
MOMOIIBIO JATYUKA, BBHIOJHEHHOTO C BO3MOKHOCTBIO OTIPENEIECHUA MHTEHCUBHOCTH
CBETa B TMpeaenax OKHA JJIMHBI BOJHBI JFOMHUHECIIEHTHOTO MCITyCKAaHHUS, YTOOBI
ayTCHTU(UIMPOBATh  3AIMUTHYIO MapKUpoBKy. Hampumep, ycTpoWcTBO A
(dopMuUpoBaHUS H300PAKEHUS TOIB30BATENII MOMKET OBITh OCHAIICHO BCTIBIIIKOM,
BBITTOJTHEHHOM C BO3MOJKHOCTBIO TOJAYM BO30YXKJAIOMIETO CBETA HA 3AIMUTHYIO
MapKUPOBKY, doroauoaom, BBIMIOJIHEHHBIM ~ C  BO3MOJKHOCTBIO  cOopa
COOTBETCTBYIONICTO TPOMHISI HMHTCHCUBHOCTH JIFOMHUHECIEHTHOTO cBeta I(t)(B
TEYCHWE HWHTEPBAIA BPEMEHH OOHAPYKEHHS) C 3aIIMTHOM MApPKHPOBKH, H OJIOKOM
00paboOTKH yCTpocTBa I (HOPMHUPOBAHUS H30OPAKECHHS, 3aPOTrPAMMHUPOBAHHBIM
JUTA BBIYMCTICHHUS 3HAYCHUS BPEMEHH 3aTyXaHWS HA OCHOBE TOJYYCHHOTO TPOQHI
wHTeHCHBHOCTH I(t). Hampumep, OKHO JTWHBI BOJNHBI BO30Y)KIECHHUS MOXKET
HaxomuThcss B Y@ (ynbTpadHoNeTOBOM) IHATNA30HE, a OKHO JIJTHHBI BOJIHBI
ncnyckanua — B MK (uH(ppakpacHom) nmamazone. Ecim BO Bpems Bepudukamun
W3JIENAA WHTCHCHUBHOCTHh JIFOMHHECIIEHTHOTO CBETa, COOMpaeMas YCTPOWCTBOM IS
(GOpMUPOBAHUSA H300PAKEHHUA TOJIH30BATENSA, TIOKA3BIBAET XapaKTEPUCTHUECKOE
3aTyXaHWE C TEYCHHEM BPEMEHH, COOTBETCTBYIOHIEEC ITOTCHIMATBHOMY BPEMEHH
3aTyXaHus T,, TO Kpacka W, CJIEIOBATEIIbHO, 3aIIUTHAs MAapPKHUPOBKA CUYHUTAIOTCA
TOJUTHHHBIMH, €CH T, =~ T (B 3aJaHHOM JHAla30HE OTKJIOHEHH:). B manHOM ciydae
g possie nanabie CDD; MapkupoBaHHOTO U3ACHA A; BKIFOYAIOT IO MEHBINEH Mepe
KOHTPOJIbHOE 3HAYEHHUE T BPEMEHH 3aTyXaHUA (M, BOSMO)KHO, TaHHBIE, OTHOCAIIUECS K
OKHY JUTMHBI BOJTHBI BO30YK/ICHHUS W OKHY JJTHHBI BOJTHBI UCTycKaHus). Kak BUIHO W3
BBITIICYKA3aHHBIX TPUMEPOB, TEXHHYECKHH PE3yNbTaT BKIOYECHHUS KOHTPOJIBHBIX

XapaKTEPUCTHIECKUX IU(PPOBBIX TAaHHBIX B HHPOPMALUIO O BepU(HKALMA 3AIIUTHOU
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MapKUPOBKHU 3aKITIOYAETCS B 00ECTIEYCHHUH 3AIMUIICHHON OT TOAJEIIKH CBSI3H MEXKIY
U POBBIMH JTAHHBIMH U3JENTAA U JAaHHBIMU (MaTePUATBHOMN) ay TEHTH(PHUKAIIUN 3TOTO

KOHKPCTHOT'O U3ACIIHA.

JIpyroifi WIMIOCTPATUBHBIA BapHAaHT OCYIIECTBIECHUS HACTOSIIETO HW300pPETCHUA
OTHOCHTCS K TAPTUX OMOMETPUYECKHUX UACHTU(UKALMOHHBIX JOKYMEHTOB, HATIPUMED,

OMOMETPUYECKHUE MACTIOPTA, KaK MOKa3aHo Ha ¢ur. 2A.

B 3TOM mpumepe mo-mpekKHEMY HCIONB3YIOT XEIM-(QDYHKIHIO KaK OJHOCTOPOHHIOKO
(YHKIMIO A7 TTOAIMUCHIBAHKSA JAHHBIX TMACTIOPTA, MPEAIIOYTUTENBHO XeI-(yHKIUFO
SHA-256 BBuay €€ XOpOLIO M3BECTHOM HAACKHOCTH. JlEMCTBUTENBHO, C Y4YETOM
3aJaHHOTO Pa3Mepa MapTHH, X3I-(QYHKIUA, KOTOpas BeIOpaHa (MMEIOIIas W3BECTHBIN
CIMCOK CErMEHTOB) JUIA TOANUCAHMA JAHHBIX MACMOPTa, ABIETCSA, TAKUM 00pa3oM,
NPUMEPOM OTHOCTOPOHHEH (YHKIMH MH(POBAHUA, TAK YTO KAXKIBIA OTIEIbHBINA
MacropT MMEET OTAEIbHYIO MOAMUCH MACHOPTa, YTO JENAeT MOANUCH YHHUKAIBHOM.
Jlomen xem-(pyHKkmmMH (TO €cTh HAOOP BO3MOMKHBIX KITFOUEH) OOJbINE, 4YeM ee
ayana3oH (T0O eCTh KOJWYECTBO PA3JIMYHBIX HMHACKCOB TAaONUIBI), OH OyJIeT
0TOOpakaTh HECKOJIBKO PA3HBIX KIIOYEH B OJMH M TOT JK€ HMHIEKC, YTO MOXKET
MPUBECTH K KOH(IIMKTaM: TaKHUX KOH(JIHMKTOB MOKHO H30€KaTh, KOTJA pasMep
MapTHA M3BECTEH, MYTEM PACCMOTPEHHS CIHUCKA CETMEHTOB, CBS3aHHOTO C XeIl-
TaONHIeH Xenl-(DyHKIIMH, W COXPAHECHHS TOJBKO (YHKIWH, MAIOIIECH HYJIEBbIC
KOH()JIMKTBI, WIH TyTEeM HE3aBUCHMOTO BBIOOPA CXEMBI pPa3pemIeHUs KOH(IMKTOB
xem-Ta0nmuipl  (Hampumep, Takor kak coalesced hashing, cuckoo hashing wmm

hopscotch hashing).

Ha ¢wur. 2A moxaszan mnpumep OHOMETPHYECKOTO TACTIOPTa Aj, 3aIIUIIEHHOTO
MAIIMHOYHUTAEMON 3alIMTHOW MapkupoBkod 210 (B manHOM cimydae QR-komom), u
coZieprKamero MapkupoBKy 230 JaHHBIX TACTIOPTA, COAEPIKAIMYI0 OOBIYHBIC JAHHBIC
MachopTa, TO €CTh BHAWMBIC HAINCYATAaHHBIE MAaHHBIE, TaKHE KaK HA3BaHHE
nokymeHTa 230a  («[lacmopt»), HaboOp OuorpadpuyecKkux MAHHBIX BIIAJEITLA
nactiopta 230b: damumus («oy»), mmsa («xow»), mon («M»), mata poxaerns («20

maprta 1975 r.»), rpaxkganctBo («CIIA»), mecto nmpokuBarus («Jle-Moin»), MmecTo
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poxaenus («Okmenay), nata 230c Bbraayu («24 despamst 2018 1.») u 1aTa OKOHYAHUSA
cpoka nevictus 230d («23 ¢espams 2020 rT.»). DTH [OaHHBIE TACTIOPTA MOTYT
JOTIOTHUTENIFHO COJEPIKaTh HEKOTOPHIH(e) (YHUKaIbHBIN(E)) cepuiiHbIN(e) HOMEpP(a)
235, pHUCBOCHHBIN(E) OPTaHOM, BBIIAIOIIUM TACTIOPT (B JaHHOM ciydae «12345»).
JlaHHBIE TIACTIOPTA JOTIONTHUTENBHO COJEP)KAT OMOMETPHYECKHE MAHHBIE BIIAJENbLIA
mactopra B BHJAE JAaHHBIX, COOTBETCTBYIOIIMX YHHUKAJIbHOH  (PU3HUYECKOU
XapaKTEPUCTUKE  YENIOBEKAa, CBA3AHHOTO C  MACHOpPTOM. MamuHOYHTaeMoe
npeacrasienue 230e (Harmpumep, OYKBEHHO-IIU(PPOBOE) MAHHBIX, XapaKTEPU3YIOIIHUX
VKa3aHHYI0  YHUKAQJIbHYI0  (H3MYECKYI0  XapakTepUCTHKY (HE  TOKas3aHa),
COOTBETCTBYIONIYIO YKA3aHHBIM OMOMETPUYECKHM JAHHBIM, CBSI3aHO C JaHHbIMH 230
nacniopta. llpencrasnenue IM@POBBIX AAHHBIX CIEAYeT IOHUMATh B HIMPOKOM
CMBICIIE 3TOTO TEPMHHA: JUIA 3TOTO TPEACTABICHUS JAHHBIX HEOOXOJMMO TOJBKO
oOecrieueHHe H3BIICYECHUS OPHUIMHAIBHBIX IM(POBHIX MAaHHBIX. MamUHOYHTAEMOE
npeacrasienue 230e  JaHHBIX, TO €CTh OHWOMETPHUYECKHE JaHHBIE, YHHKAIHbHOH
dusuuecKoi XapaKTEPUCTHKH, MOJKET COOTBETCTBOBATh, Harpumep,
WIEHTU(PUKAMOHHBIM JaHHBIM OTIEYAaTKa TMajblla WIH HICHTU(UKAIMOHHBIM
JAHHBIM ~ pagy’kKHOM  OOOJIOYKH  TJja3a  Biajenbla macmopra.  Hampumep,
oumomerpudeckue maHHbie 230€, COOTBETCTBYIOIMHME OTIEYATKY Talblla YEIOBEKa,
MOTYT OBITh PE3yJNBTATOM aHaM3a HA0Opa KOHKPETHBIX MEJTKHX OCOOCHHOCTEH
BBICTYTIOB OTIT€YATKA MAJIbI[a, TAKUX KaK OKOHYAHUE TPEOHS, OudypKams U KOPOTKHE

rpeOHH (COTJIACHO TPATUITHOHHOM cucTeMe Kimaccudukarmu ['enpn).

Takum oOpasom, Jand 3aJaHHOTO Macmopra A; M3 HapTUH | JOCTABJIEHHBIX
OMOMETPUYECKUX TAcTopToB (B mAaHHOM ciaydae u = 1024) cBszaHHBIE IH(POBBIE
nanHple  Dj macmopra  BKMOYarOT  LMQPOBBIE  JAHHBIE, COOTBETCTBYIOLIHE

BBIIICYTIOMSAHY TBIM JaHHBIM 230a-230e.

B BapuaHTe OCYIIECTBIEHHS CBA3aHHBIE C MacrnopToM LUQpoBbie AaHHBIE D;j MOryT
BKJIFOYATh TOJNBKO 3HAYCHHS TIOJICH, KOTOpPbBIE SBISIOTCA OOIMUMH I BCEX
JOCTaBJICHHBIX MACHOPTOB, B TO BpPeMsA Kak MoJiA B LeloM, TO ecTh «llacmopm»,
«@amumus», «llom», «/ata poxkaeHws», «l'paxkmancTBo», «MecTo MPOKUBAHUAY,

«Mecto poxkaeHus», «Jlata Beimaum macnopta» W «llepuon OKOHYaHWA CpOKa
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JCUCTBUSD BKIIFOYECHBI B OTACIBHBIN OJTOK maHHBIX Tojield FDB, kak packpsiTo BHIIE:
HanpuMmep, D; TOJIBKO COAEPKUT MPEACTABICHUE 3HAYEHHUU mojer «Jloy», «JlKom»,
«M», «20 mapta 1975 r.», «CILIA», «/le-Moiim», «Oxnenmy, «24 despams 2018 r.» u
«23 despans 2020 r.».

[IpenmoyTUTEeNnPHO, AOMONHUTENbHBIE LU(PPOBbIE JAaHHBIE WACIIOPTAa CBA3aHBI C
BBIIICYIOMAHYTBIMH JaHHBIMU 230 macnopta. Hampumep, nmgpoBoe u3oOpakeHHe
PUCYHKa OTHEuYaTKa TManblla BIaAeNbla nacmopra uinu Iwmdposas ¢otorpadus,
yIOCTOBEpAOIAA JIMYHOCTh, M T.J. DB  Bapuante OCYIIECTBIECHHA 3TH
JOTIOJTHUTENbHBIE LU(POBBIE JAHHBIE MACIOPTAa XPAHATCS B JOCTYIMHOM I MOMCKA
uHpopMaIMOHHOW ©0a3e 250 naHHBIX, B KOTOPOW MOKHO BBIIOJHATh TOHCK C
MOMOIIBIO 3aMpoca Ha WH(OPMAIHIO, COAEPIKANIET0 HEKOTOPhIE JaHHBIE MACIOpTa
(HanpuMep, UM BIIaJEIbIa, WK ONOMETPHIECKHE TAHHBIE, HJIH JaHHBIE U3 3aIMUTHON
MapKUpPOBKH, WM YHHMKAQJIbHBIM CEpUMHBIM HoMmep 235) g W3BICYECHHUA
COOTBETCTBYIOIIMX [AHHBIX PHCYHKAa OTIEYAaTKAa Nalblla W TMpHEMa HX OOpPaTHO.
[TpennoyTuTenbHO, YTOOBI CCHIIKA HA WH(POPMAIMOHHYIO 0a3y 250 maHHBIX ObliTa
BKITIOYEHA B MapKUPOBKY 240 1Mo mocTymny K HHGOPMAIIWH, HAHECCHHYIO HA TACTIOPT: B
JAHHOM Cjy4yae OHa TpeactaBisieT co0oi QR-koxa, comepskamiuii CCHUTOYHBIA HHIECKC
JUTT U3BJICYEHHS COOTBETCTBYIOINMX JOTOHUTEIIFHBIX JAHHBIX B WH(POPMAIIMOHHOW
0aze 250 ganHbix. OOHAKO, B BapHAHTE OMNEPAlMd TMACIOPTHOTO KOHTPOJIA,
BKITIOYAFOIIEH JOCTYI K YJAICHHOW WH(POPMAIMOHHOW 0a3e MaHHBIX (omepamus B
pexnme «ommadH»), QR-xkom wmoxker coxmepkats, Hampumep, URL-ampec

WH(OPMAITMOHHOW 0a3bl JAHHBIX, JOCTYIHOW Yepe3 HTepHeT.

[{udpoByro moANKCH C TIOMOIIBIO OJHOCTOPOHHEN XAMI-(QDYHKITUH THU(POBBIX JAHHBIX
nacnopra Dj, coorBeTcTBYromux aanHbM 230a-230e macmopTa Aj, 3aTeM BBIYHCIIAIOT
MOCPEICTBOM, HATIPUMED, BBIMEYTIOMIHYTOH HaAeKHOW Xem-QpyHkun SHA-256 ns
HOJTyYeHHs COOTBETCTBYIONIEH (YHUKaNbHOM) M(poBoi noamucu nacnopra X;=H(D;).
Takum ke 00pa3oM BBMUCIAIOT IM(POBBIE TMOANUCH BCEX MACIIOPTOB B MAPTHH IS

BCCX Pa3/IMYHbIX BIAACIIBIICB.
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JIns BceX TOINMHCEH NACMOPTOB B TMAPTHH KOHTPOJIBHYIO KOPHEBYIO IH(POBYIO
NOAMHUCh R BBIMHCIIAIOT COTJIACHO YMOPSAOYEHHOCTH JEPEBa W YHOPAIOYCHHOCTH
KOHKATECHAIIMHA JEPeBa CBSI3aHHOTO (IBOMYHOTO) J€peBa, KaK PACKPBITO BHIIIE.
ITockonpky B maptuu u = 1024 macmoproB, COOTBETCTBYIOIIEE IBOMYHOE IEPEBO
nmeer 1024 mucrtoBeix y3ma a(l,1),...,a(1024) ans mepBoro yposHs, 512 y370B,
OTIMYHBIX OT JNHMCTOBBIX, a(2,1),...,a(2,512) nanma BTOpOro ypoBHA, 256 Yy310B,
OTJUYHBIX OT JUCTOBBIX, a(3,1),...,a(3,256) mns Tperbero ypoBHA H T. ., BBEPX 10
MPEANOCIETHETO YPOBHSA y370B (B JaHHOM ciy4ae ypoBHs 10) ¢ y3mamu, OTIHYHBIMU
ot nuctoBbIX, a(10,1) u a(10,2), u BepxXHUH y3€el, COOTBETCTBYIOIIUI KOPHEBOMY Y311y
R (yposenb 11 nepesa). 3HaU€HHs TMCTOBBIX y3JI0B NPEACTABIAIOT cOO0M a(l,)) = x; =
H(Dj), j=1....,1024, 3HaueHus y37I0B BTOPOr0 YPOBHsA NPEACTABIAIOT coO0H a(2,1) =
H(a(1,1)+a(1,2)),...., a(2,512) = H(a(1,1023)+a(1,1024)), u T. 4., ¥ KOHTPOJbHAS
KopHeBas 1udposas moamuck R mpencrasmser coooi R = H(a(10,1)+a(10,2)). Takum
00pa3oM, Kaabli Kimou BepHpuKkauuu k; npeacTasisgeT co00M MocIe10BaTeIbHOCTD
n3 10 3HaueHu#l y3moB. 3ammrTHas MapkupoBka 210, HaHeceHHas Ha MmacmopT Aj,
BKJIIOYAEeT LU(POBbIE JaHHbIE nacrnopta Dj ¥ cOOTBETCTBYIOMUI KIIFOY BepU(HKALIMU

kj (To ects naopmarro o Bepudrkaimu V= (D k;)).

JUtst  omepaniu  TPOBEPKH JIEHCTBUTEIFHOTO COOTBETCTBUS LU(POBBIX JaHHBIX
nacnopra D; wu xmoua Bepubukanuu kK; B 3ammMTHOM MapkupoBke 210
OMOMETPUYECKOTO Macmopra Aj JaHHBIM IOJJHHHOIO OHOMETPHYECKOrO IacIopTa,
MPHHATISKAMETO K TMapTHH || OHMOMETPHUYECKHX MACTIOPTOB, MMEIOIEH 3HAYCHHE
napTuM R, He0O0X01MMO TOBKO BBIYHMCIIEHHE LIM(PPOBOM moanmucH nacnopta X; = H(D)
U BepH(UKaLHA TOTO, YTO X; M K04 Bepudukanmu k; oOecrneynBaroT H3BIEYEHHE
OOCTYTTHOH COOTBETCTBYIOIIEH KOHTPOJIIbHOW KOPHEBOW IH(poBo moamucu R
nocpeacTBoM 10-kpaTHOTO cocTaBieHHA (B JaHHOM CJIy4ae OEPEBO MMEET JECATh
VPOBHEH HIDKE KOPHEBOTO YPOBHS) Xem-(YHKIMH KOHKATCHALMH 3HAYCHUS Y371a
a(1.J) u 3Ha4eHuit y3710B B k; (COrnacHO ynops04eHHOCTH Y3/I0B B IBOMYHOM JIEPEBE
W YNOPATOYEHHOCTH KOHKATCHAWH AECpPEBA C OOBIYHOW CXEMOH KOHKATCHAIIWH).
Takum 00pa3oM, OHOMETPUYECKHH TACTOPT, 3ANIMINEHHBIH COTJIACHO HACTOSIIEMY
HW300pETeHHI0, OOECTIEYMBAECT KaK 3alHMIICHHYI0 OT TOJIENKH CBA3b MEXKIY

KJIMYHBIMHM JaHHBIMKW)> H ((6I/IOMeTpI/I"IeCKI/IMI/I JAHHBIMK» €r0 BJIaACIbld, TdK H
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YHUKAJIbHYIO W 3allUIICHHYHO OT MNOAACIKHW CBA3b MCKIY (1)I/ISI/I"IGCKI/IM JIUIIOM

Biaaaciibla H JUIHOCTBIO BJIAACIIbIA.

Ha ¢wur. 2B mponmmocTpupoBaH Mpouecc KOHTPOIIA 3aIMUIIEHHOTO OMOMETPUIECKOTO
naciopta A; cormacHo ¢ur. 2A, B KOTOpoM MapkupoBka 230 JaHHBIX MAcHoOpTa
COOTBETCTBYET KOHKpeTHOMY J[kony Jloy, Omomerpuueckue nanneie 230e macmopra
COOTBETCTBYIOT oOTmeyarky mnameia JDxona Jloy, u AomomHUTENbHBIE LH(POBBIE
JaHHbIE TACIIOPTa COOTBETCTBYIOT IH(poBoi (oTtorpaduu 255 muunoctu J[koHa
Jloy, KoTOpast JOCTYTIHA TOCPEACTBOM CCBHIJIKU B HH(OPMAIIMOHHYTO0 0a3y 250 TaHHBIX,
BKIIIOUEHHYI0 B MapkupoBky 240 mo goctymy kK uH(popmanumu. JlaHHbIE macmopTa
JOIOJIHUTENIBHO COJAEPKAT YHHUKAIBHBIM CEPUMHBIM HOMEP 235, NPUCBOCHHBIN
OpPraHOM, BBIJAIOLIUM MACMOPT. 3alUTHAs MapKupoBKa 210, HaHECEHHAas Ha MacIopT
Aj, coxepxut wHbpopmarmio o Bepudukammpu (Dik;), ¢ mHUppOBEIMH JTAHHBIMH
naciopta D;, COOTBETCTBYIOIIMMH HamedaTaHHbIM JaHHBIM 230a-230d macmopTa,
OMOMETpUYECKHM JaHHBIM 230 M YHUKATbHOMY CEPHHHOMY HOMEPY 235, M KIFOUOM
Bepuukammu ki, COOTBETCTBYIOIIUM TOCIIEOBATEIPHOCTH W3 10 3HaYEHWH Y3JI0B
{a(1,2),a(2,2),...,a(10,2)}, KOTOpbIC HEOOXOAWUMBI I H3BJICUYCHHA KOPHEBOTO
3HaueHns R w3 3Hawenms y3ma a(l,1) macmopra A; (rme a(l,1) = x; = H(Dy)).
KonTpompHo# kopHEeBOM HU(POBOH moanmucu R MOXHO TMPHCBaWBAaTh BPEMEHHYIO
METKYy W XpaHWUTh ee¢ B OjokdeiHe 260. B maHHOM mpuMepe OHOMETPHUYECKHE
narHble 230e COOTBETCTBYIOLIMX BJIAJEBIEB OHOMETPUYECKHX MMACTIOPTOB TMAPTHH
TAKKE XPAHATCA B OokueiiHe 260 B CBA3H C, COOTBETCTBEHHO, HX COOTBETCTBYIOIITUMH
VHUKATBHBIMH CEPUHHBIMH HOMEpPaMH (YTOOBI OOECTIEYHTh HEU3MEHHOCTHh STHX
nannbix). CoxpaHeHHBIe OWoMmeTpuieckwe aaHHble J[koHa Jloy MOMKHO H3BIEYb,
OTITPABHB 3ampoc B OoK4YerH 260 ¢ yKa3aHHEeM YHHUKAIBHOTO CEpUHHOTO HOMepa 235,
yKa3aHHOTro B ero nmacnopre. OpraHsl, OTBETCTBEHHbIE 32 KOHTPOJIb JTUYHOCTH JIFOJIEN
(HampuMep, TIOJUIUS, TAMOKHS W T. 1.), MOTYT TOJyYHTh JOCTYN K OOK4erHy 260
Yyepe3 KaHajl CBA3M M B 3TOM HMIUIKOCTPATHBHOM BapHAHTE OCYIIECTBICHUSA TaKXKE
WMEIOT JIOKAJbHBIE XPAaHWIMINA I XpaHeHusd (OmMyONMKOBAHHBIX) KOPHEBBIX
U(POBBIX TOATNHMCEH BCEX JOCTABIEHHBIX MAPTHH OHOMETPHUYECKHX MACIopToB. B
nmpuMepe, MokasaHHOM Ha (ur. 2B, wHpopmammonHas 6a3a 250 maHHBIX SBISETCS

JOKATbHOW (TO €CTh HEMOCPEACTBEHHO JOCTYNMHA OpraHam, 0e3 He0OXOJIUMOCTH
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WCTIOJTb30BaHHS OOMIETOCTYITHOM CETH CBsi3u). KpoMe TOro, 3TH OpraHbl OCHAIIEHBI
ckaHepamu 270 OTMEYATKOB MAJBLEB Ui 3axXBaTa OTMECYATKOB MAJIBLEB JIOACH W
BBIYHUCIICHUS  COOTBETCTBYIOIIMX MAIOMHOYHUTAEMBIX MPEACTABIICHUN  JAHHBIX,
XapPaKTEPH3YIOMKUX CHATHIE OTIEYATKH TAaJlbIIEB, TO €CTh OHOMETPHUYECCKHE

manubie 230e.

Bo Bpemsa nposepku muuynocTH [[koHa [loy, CKakeM, COTPYAHMKOM IOJIMLIMHM WU
TAMOYKHH, COTPYIHUK OepeT 3alHIIeHHbIN OnomeTpudeckuii macropt A; /bxona Jloy,
CUMTBIBaET M JekoaupyeT uHpopmammioo o sBepudukarmu (Dik;), coxpanennyio B
3aIIMTHOM MapkupoBke 210 HaA macmopre, MOCPEACTBOM IPUTOJHOIO MOPTATUBHOIO
cunthiBatess 280, MOIKITIOYEHHOTO K KOMIbIOTEPY 290 (00pa3yromux yCTPOMCTBO
st GopMUPOBaHUA W300PAKEHHS ), TIPH 3TOM KOMIBIOTEP MOJKIIOYEH K JIOKATHHBIM
xpanwmumam 250. ITocne cumThiBaHMA TUPPOBBIX AAHHBIX macnopra D; u kimroda
Bepupukanuu k; 1 oTpaBKH BX Ha KoMmboTep 290, ompeneneHHOe MPUIIOKEHHE (C
3amporpaMMUpoOBaHHONM Xem-pyHKued H W KOHKaTeHanued 3HAYCHHN Y3II0B),
3aMyIeHHoe Ha KoMmbroTepe 290, BRIYUCIAET MU(POBYIO MOANMKCH MAcTopTa X; (Kak

x;=H(D)) 1 noTeHnuManbHoe 3HaYeHHE apTHU R° Kak:

HHHEHEMEMEMEMEEHEE, Dra(1,2)+a(2,2))+. )+ )+ )+ )+ )+ )+a(9,2))+a(10,2))

TO e€cTh 10-KpaTHOTO COCTaBICHHA XeI-(QyHKIMA KOHKATeHAIMK 3HaYeHuA y31a a(1,1)
n 3HaueHud y3moB B ki= {a(1,2),a(2,2),...,a(10,2)}. 3areM KOMIIBIOTEp MOKET,
HAIIPUMEP, BBHIMOJIHATH TIOUCK B JIOKATBHOW HH(pOpManmoHHOW Oaze 250 maHHBIX
KOHTPOJIbHOM KOPHEBOW Tn(poBOM TOAMMCH R, coBmagaromied ¢ KOHTPOBHBIM
3HaueHneM R°: B Cllydae HECOBIAJEHUS MACTIOPT ABIAETCSA MOMIEIBHBIM H «J[KOH
Jloy» (TO ecTh TPOBEPAEMBIN YEIIOBEK, YTBEPKAAIOIHHI, 4T0 €ro 30ByT LkoH Jloy)
MOKET OBITh apecToBaH. B ciyuae coBmageHuss R° ¢ HEKOTOPOH COXpaHEHHOM
KOHTPOJBHOW KOPHEBOM IU(POBON MOIIMUCHIO, TMACTIOPT CUYHUTAETCS TOJJTHHHBIM, U

COTPYAHHUK MOKCT BbIIIOJTHUTDh JOTIOJTHUTCIIbHBIC IMTPOBCPKHU 0€30IIaCHOCTH:

- COTPYJHHK H3BIeKaeT mudposyro (ororpaduio 255 TUIHOCTH, COXPAHEHHYIO B

uHpOpMaIIMOHHOW  Oasze 250  maHHBIX, TyTeM OTHOPAaBKHA  3ampoca  4epe3
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KoMmmbroTep 290, coaep:kamero CcepudHbI HOMep 235, HameyaTaHHBId Ha Aj,
MPUHUMAET €r0 OOPaTHO W OTOOpakaeT MpUHATYIO (ororpaduio 255 TUYHOCTH HA
JKpaHe KomIbroTepa 290:  3aTeM  COTPYAHHMK MOMKET BHU3YaJbHO CPaBHUTH
oToOpaxkaemoe JuIo (1o ecTh uio J[xona Jloy) ¢ MHIIOM MPOBEPAEMOTO YeTIOBEKA U

OLCHHUTD, ITOXO0KH JIKM 3TH ABa JIMIa UIHN HCT, H

- COTPYJHHMK H3BJICKAET OWoMeTpuyeckue naHHble 230e Ha macmopre A; MyTeM
CUMTBIBAHUA 3THX JAHHBIX HA 3aIlUTHOM MapkKUpOBKeE 210 ¢ mMOMOINBIO MOPTATUBHOIO
cuuteiBaTend 280, MOAKIIOYEHHOIO K KOMIBIOTEPY 290, M CKaHMpPYET OTIEYATOK
MAJIbLA YEJIOBEKA ¢ MOMOUIBIO CKaHepa 270 OTIEYaTKOB NaJbLEB, MOJKIIOYEHHOTO K
KOMITBIOTEPY 290, ¥ MOJTyYaeT COOTBETCTBYIOIIHE OMOMETPHUYECKHIE JAHHBIE YEIOBEKA:
COTPYJHHK 3aT€M TMpPOBEPSIET MOCPEACTBOM IPOrPaMMBI, 3alylNICHHOW Ha
koMmbroTepe 290, CXOAHBI JIM W3BJICYCHHBIE OHOMeTpuueckue naHHbie 230e (B
npeaenax 3aJaHHOW MOTPENIHOCTH) C TMOJYYEHHBIMH OMOMETPHYECKMMHU JTaHHBIMHU

YCIIOBCKA.

Ecnu nBa muma u OMOMETPUYECKHE JaHHBIE CUHTAIOTCS CXOIHBIMH, BCE B TOPAIKE, U
MPOBEPSIEMBIM  4YEJIOBEK JCHUCTBUTEIIBHO ABIACTCS peanbHbiM  [[xoHom  [loy,

BJIQICITBIIEM TTOJTHHHOTO OHOMETPHYECKOTO TTacrmopTa Aj.

B crmyyae Heyma4HOU TOTIBITKH KAKOH-THOO W3 BBIIICYTOMSHYTHIX JOTIOTHHTEIHHBIX
MPOBEPOK O€30TMACHOCTH OYEBHAHO, YTO UENIOBEK IMEPE] COTPYIHHKOM HE SABISIETCS
WCTHHHBIM BIIQJICTBIEM TOUTHHHOTO OHMOMETPHYECKOTO TACTOpTa A; H, BEPOATHO,
ykpan macnopt Hekoero [[xona Jloy. Takum o0Opa3oM, ¢ TMOMOMIBIO 3aMIMINCHHOTO
OMOMETPHYECKOTO TACHOPTa COTJIACHO  HACTOSINEMY H300PETEHHMIO IpoCTas

ABTOHOMHAs TPOBEPKA MOYKET OBICTPO OOHAPYKHUTH JTF0O0E MOIIEHHUYECTBO.

DaKTHYECKH, MOYKHO JaKE€ YMEHBIIUTh OMOMETPUYECCKUN MACTIOPTHBIN JOKYMEHT JI0
MPOCTOTO KyCOUYKa OyMard ¢ MPOCTO HATIEYaTAHHBIM JBYXMEPHBIM IMITPUX-KOJOM (Kak
B BblmeynomMsHytom mnpumepe QR-koma), BkmoYaromuM ~WHGOPMAIMIO O
Bepudukamm V = (D.k): ¢ V, comepkanmm Onorpaduueckne JaHHBIE BIAJEbLIA U
(YHUKaTbHBIE) OMOMETPUYECKHE JAaHHBIE, TAKHE KaK OTIEYATOK TMAbIa BIaaenblia (B

¢ poBeIX AaHHBIX D macmopTta) W Kmou Bepupukammm k. B peldcTBHTENBHOCTH,
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COTJIACHO HACTOSIIEMY HW300PETEHHIO MaXK€ STOT «YMEHBIICHHBIN» 3alIUINCHHBIN
NAacTOPT UMEET MOJIHOE MPEUMYIIECTBO BBIIICYITOMAHYTOM 3aIIHMIIECHHON OT MOJAETKH
CBSI3M, CO3MaHHOW MEXJY «JMYHBIMH  OWOTpaUIECKUMH  JaHHBIMH»  H
«OMOMETPHUYECKHUM JTAHHBIMWY BJIAJICTbIA TTACTIOPTA U YHUKAJBHOUW U 3aIMUIICHHON OT

nOoAACITKH CBA3H MCKIY (1)I/ISI/I‘IGCKI/IM JIMIIOM BJIaACIbIA U TUYHOCTBIO BiIaACIIbLA.

JIpyrofi WIMIOCTPATUBHBIM BapHAaHT OCYINECTBICHUA HACTOSIIETO HW300pPETEHUA
OTHOCHTCS K KOMITOHEHTaM CaMOJIeTa, KaK IMoKa3aHo Ha ¢wur. 3. [13-3a 0YeHb BBHICOKOM
CTOMMOCTH HCKOTOPBIX KPHTHYCCKH BAKHBIX KOMIIOHCHTOB, OTKa3 KOTOPBIX MOXKCET
MOBIUATh Ha O€30MacHOCTh CaMOJIETa, TAKMX KaK HEKOTOPBIE AETaIH PEaKTOPOB
(HampuMep, NOMATKH TypOWHBI, HACOCHI M T.J.) WIM INACCH, WIHM OaTtapew | T. 1.,
(dambcupuKaTOpEl 3aHMHTEPECOBAHBI MPOHM3BOAMTH KOIHH JITHX KOMIIOHEHTOB, HO,
KOHEYHO, 0€3 COOMOACHHA HEOOXOIUMBIX TEXHHYECKHX TPEeOOBaHHI 0OE30MACHOCTH
BBUY WX, KaK MPaBUIIO, 00Jiee HU3KOTO KadecTBa. Jlaxke eciM KOMIIOHEHT CamoJeTa
OOBIYHO MAPKHPYETCS COOTBETCTBYIOIIUM YHHUKAJIBHBIM CEPUHHBIM HOMEPOM UIA €TO
WACHTU(PHUKALMK, TaKOTO POJa MApKUPOBKA MOXKET OBITh JIETKO MOJJENaHA. OTH
MOJIC/IbHBIC JCTAIH CaMoJieTa, KaK MPaBHIO, UMEIT Ae(eKTh W MOTYT BBI3BATH
CepbE3HbIC TOBPSKICHUS WIH Jake aBuakatactpoder. CerogHs 3710 pacTymas
npoOnemMa ©Oe30macHOCTH. bojee TOro, make €Ciad KOMITOHCHTBI  SIBIISTFOTCS
NOATWMHHBIMH, OHU MOTYT OBITH HETTOAXOOAAIHUMHA I OTIPCACTICHHBIX BepCI/Iﬁ OOHOT'O
W TOTO K€ THIIA CAMOJIETA, W CYIIECTBYET CEPhE3HBIH PHCK TOTO, YTO HEMPHIOTHBIN
KOMITOHEHT OyJeT CJIy4alHO WCIOJb30BAH, HAMPHMEpP, IS PEMOHTA JAHHOTO
camonieTa. Takum 00pa3oM, BaKHO OOECTEYHTh MO MEHBINEH Mepe KPUTHYCCKH

BaXHDBIC IMOJIIMHHBIC KOMIIOHCHTBIL, KOTOPBIC Pa3pCIICHbI JJI1 JAHHOTO CaMOJICTA.

Kak mpaBuno, kaxapiii KOMIIOHEHT UMEET COOTBETCTBYIOIIUN TEXHUYECKUU MACIOPT C
YKa3aHHUEM, HAlpUMEpP, TEXHUYECKOTO HA3BaHUS KOMIIOHEHTA, YHUKAJIBHOTO
CEpUMHOr0 HOMEpAa KOMIIOHEHTA, HA3BaHUS M3rOTOBUTENIA KOMIIOHEHTA, JaThl
W3TOTOBJIEHUS KOMIOHEHTa W uH(popMmammu o ceprudukammu. bomee Ttoro, mis
JAHHOTO CamoJIeTa COOTBETCTBYIOINASA 3alMCh COACPKUT BCE TEXHUYECKHE ITACIOPTA
€ro COOTBETCTBYIOIIHMX KOMIIOHEHTOB. TeéM HE MEHEE, MOAJCIbHBICE KOMIIOHEHTHI

MOTYT UMCTb COOTBCTCTByIOIl[HfI HOI[I[GJ'IBHBII‘/'I TEXHUYCCKHU nacropT, U NO3TOMY HC
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OYEBUAHO (€CIMH TOJBKO, HANPUMEP, HE TMPOBOJWUTh TEXHUYECKHUE WCIIBITAHUA)
BBIABUTh MOIICHHWYECTBO. Hampumep, Kak OBITh YBEPEHHBIM, YTO TEXHHUYECKHUU
NacIopPT IPAaBUIBHO COOTBETCTBYET KOMIIOHEHTY, YCTAHOBICHHOMY Ha KOHKPETHOM

camorete (1 Ha0060poT)?

CornacHO WUTFOCTPATHBHOMY BapHAHTY OCYINECTBIIEHUS HACTOSINETO H300PETEHUS
pa3pelIeHHbIE YacTH, KOTOpPbie OYyIyT HCTONB30BAThCA I TPOWU3BOJACTBA HITH
PEMOHTA JAHHOTO CaMOJIETa WM KOTOPBIE YCTAHOBIIEHBI HA CaMOJIETE, CUUTAIOTCS

MPUHAJICKAMNME K TAPTUU «U3AETUIN) I 3TOTO KOHKPETHOTO CaMOJIETA.

B KOHKpPETHOM HMJUTFOCTPATUBHOM BAapUAHTE OCYINECTBJICHHS, MOKa3aHHOM Ha (¢wur. 3,
KOKI0€ H3ACIHE MAPTHH CaMoJieTa, TO €CTh KaKAbIM Pa3peIICHHbIA KOMIIOHEHT
camonera JUisi yCTAHOBKM WM PEMOHTa HA JAHHOM CaMOJIETE, HMEET
COOTBETCTBYIONIMHA HACHTH()HUKAIMOHHBIA JOKYMEHT KoMImoHeHTa camoiieta AC-ID,
KOTOPBIA COJEP’KUT TAKHE K€ JAHHBIC KOMIIOHEHTA, KaK B OOBIYHOM TEXHHYECKOM
nacnopre (HarmpuMep, WICHTH(PUKAMOHHBIA KOJ CaMOJIeTa, HA3BAHUE HM3TOTOBUTEIT
caMOJIeTa, TEXHUYECKOE HA3BAHME KOMITOHEHTA, YHUKAJbHBIM CEPUMHBIM HOMEP
KOMIIOHEHTa, Ha3BaHWE W3TOTOBHTENIA KOMIIOHEHTa U JaTa HM3TOTOBJIECHUA
KOMITOHCHTA) BMECTE c JTOTIOJTHUTETHHBIMHU U(POBBIMH JAHHBIMHU,
COOTBETCTBYIOIMUMH WACHTH(PHUKAIMOHHOMY KOy CaMOJIeTa, HA3BAHHIO U3TOTOBHUTEIS
camojieta, Jare COOpPKM KOMIIOHEHTA HA CaMOJIeTe, WMEHH CIICIHAJIUCTA,
OTBETCTBEHHOTO 3a BBITIOJTHEHUE MTPOBEPKH COOTBETCTBHS, BMECTE C JIATOH MPOBEPKU
COOTBETCTBHA M  COOTBETCTBYIOHIEH (YHHUKAIbHOH) UH(PPOBOH  TOIITHUCHIO
nposepstommero.  Kpome Toro, Kaxkaeii wuaeHTHPHUKATHOHHBIA HoKyMeHT AC-ID
KOMIIOHEHTa  caMoOJieTa  3allMIIeH  TOCPEJACTBOM  HAHECEHHOM Ha  HETO
MANTHHOYHUTAEMOW 3alIUTHOW MAPKHPOBKH (MPEAMOYTHTEIIFHO 3aIMUANICHHOW OT
HECAHKIIMOHUPOBAHHOTO JOCTyma). lIpeamouTuTenpbHO, KaKABIA pa3 TMPH 3aMEHE
KOMITOHCHTAa HWJTH Ha0Opa KOMITOHEHTOB HAa CAMOJIETE CO3JAIOTCS COOTBETCTBYIOIIHE
samunieHHsle  JokymeHTsl AC-ID, a Takke co3maeTcd  COOTBETCTBYHOLIAS
OOHOBJICHHAsI BEPCHs TIAPTHH CAMOJIETa C BBIMEYTOMSHYTHIMH COOTBETCTBYOIITUMH
JOTIOTHATEITHHBIMH IIU(PPOBBIMU JAHHBIMH (OTHOCSTITUMHUCS K HOBBIM YCTAHOBOYHBIM

oTiepaIusaM).
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Takum oOpazom, Bce (KPHTHYECKH Ba)KHBIE) YCTAHOBJICHHBIE KOMITOHEHTHI Ha
KOHKPETHOM caMoJjieTe (B JAHHOM CIIy4ae NMPHUBEACH CAMOJIET C HACHTH(UKATOPOM
HB-SNO) npunannexat kK COOTBETCTBYIOIIEH MAPTHH yCTAHOBJICHHBIX KOMIIOHEHTOB
(B MaHHOM CIly4ae BCEro |I KOMIOHEHTOB). 3amuTHas MapkupoBka 310 (B maHHOM
cnydyae B Buae QR-koma) HamedaTtaHa Ha KaKIOM HACHTH(UKALMOHHOM JOKYMEHTE
KOMIIOHEHTa camoJieta, Harpumep, AC-ID:A 155, KOTOpBIH CBSI3aH ¢ COOTBETCTBYIOLIUM
KOMIIOHEHTOM CaMOJIETa, B JAHHOM Ciy4ae Aj,s, yCTAHOBJIEHHbIM Ha camonere HB-
SNO. Ha ¢wur.3, B YacTHOCTH, TOKa3aH KOMIIOHEHT Ajys TAPTHU CaMOJIETa,
MPEACTABIAIOMUNA COOOM JIOTATKy TYpPOHWHBI, aJaNTHPOBAHHYI0 K THITY PEaKTOpa,
ycTaHOBIEHHYI0 Ha camoinete HB-SNO m MapkupoBaHHYIO YHUKaJIbHBIM 3aBOJCKHAM
CepUiHBIM HOMepoM (B pmaHHOM ciy4dae 12781, OOBIMHO BHITPAaBHPOBAHHBIM
usrotoutenem). Llupposbie manHbie KOoMmoHeHTa Dips (Mmu 1m(poBbIE JaHHBIE
W3JETHA), CBSA3aHHBIE C KOMIIOHEHTOM Ajys, BKIIOYAIOT LH(POBBIE JaHHBIE,
COOTBETCTBYIOLIME JAHHBIM MapKUpOBKH 330 naHHbIX, Hane4aTaHHOW Ha AC-ID:As:
uaeHTHUKanuoHHbIH  kox 330a camonera (B mamHOM ciydae HB-SNO),
Ha3Banue 330b m3roToBHTens camosieta (B gaHHOM ciiydae AeroABC), TexHHUYECKOE
Has3BaHue 330C KOMIIOHeHTAa (B JAHHOM CIydae JIONaTKa TypOuHbl — 1° KOmbLO),
cepuiinbii  HOMep 330d kommoneHTa (B mamHOM ciydae 12781), wazBanume 330e
W3rOTOBUTENS KOMIOHEHTA (B JaHHOM ciydae PCX), mata W3roToBICHHS KOMITOHEHTA
330f (B manHOM ciydae 13 HOsi0pst 2017 1.), 1aTa COOPKH KOMIIOHEHTA HA PEAKTOPE
330g (B manHoM ciy4ae 24 ¢despans 2018 1.), UM crienUANHCTa, OTBETCTBEHHOTO 32
BBITIOJTHEHHE TIPOBEPKH co0TBETCTBHUA 330h (B JaHHOM ciyyae mpoBepsronui MapTuH
Baiit), BmMecTe ¢ matoi mposepku cooTtBercTBHsA 3301 (B maHHOM ciydae 20 maprta
2018 r.) u (yaukampHas) mudposas moanuch mposepsromiero 330j (B JaHHOM clitydae

2w9s02u).

[{udpoByro TOAMUCH KOMIIOHEHTA Xips HUGPOBBIX MaHHBIX Dips AC-ID:Ajs
KOMITOHEHTA A 1,5 BRIYUCIISIOT TIOCPEACTBOM OJTHOCTOPOHHEH Xem-pyHKuu H B BHIE
X125 = H(Di125)X125 = H(D135). Takum ke o0pasom, Bce IMQPOBBIE TOAINHCH
KOMITOHEHTAa X; IHU(POBBIX MAHHBIX D; KOMIIOHEHTa A; BBIYUCIAIOT TOCPEICTBOM
omHoctoponner xem-¢pynkmun H B Buae x; = H(D;)(B marmHOM ciydae 1 = 1,...,u).

CornacHO HaCTOAIEMY M300PETEHHUIO JIEPEBO, CBI3AHHOE C MAPTUEH KOMIIOHEHTOB (B
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JAHHOM CJIy4ae JBOMYHOE JIEPEBO), IOCTPOCHO C W JMHCTOBHIX y370B a(1,1),...,a(1,un),
COOTBETCTBEHHO, COOTBETCTBYIOIIHUX |l IU(POBBIX MOANHCEH KOMIOHEHTOB Xi,...,X,
COOTBETCTBEHHBIX IM(POBBIX AAHHBIX KOMMOHEHTa Di,....D, HaeHTUQUKAIHMOHHBIX
nokymeHToB AC-ID:A,...,AC-ID:A, xomnonentoB Aj,...,A,. B manHom ciy4ae
YIOPSAA0YEHHOCTD y3JI0B JBOMYHOTO JEPEBa SBISETCS OOBIYHOM YIOPSAA0UYCHHOCTHIO,
TO €cTh y37bl a(i,]) PacIoOJIOKEHBI COTJIACHO 3HAYECHHAM HHIEKCOB (1,]): WHACKC 1
VKa3bIBaCT yPOBEHb B JCPEBE, HAYMHAS OT YPOBHS JIMCTOBBIX y310B (1=1) 10
MPEANOCIIETHETO YPOBHS y37I0B HIKE KOPHEBOTO Y3714, U HHAEKC j, TPOXOAAIIUHN OT 1
70 W IJIs1 YPOBHS JIMCTOBBIX y370B (YpoBeHb 1), oT 1 10 W2 AJst CleAyromero ypoBHs
y370B (OTJIMYHBIX OT JTUCTOBBIX) (YPOBEHD 2), U T. . U OT 1 10 2 1JIs1 IPEATIOCIIETHETO
ypoBHA y310B. JlepeBo, cozeprkaniee YPOBHH y3J10B, HAUMHAS OT JUCTOBBIX Y3JIOB JIO
KOPHEBOTO y371a, TPH 3TOM KaXKABIA Yy3€J1, OTJIHMYHBIA OT JIMCTOBOTO, JIEpeBa
COOTBETCTBYET UU(PPOBOH TMOAIMKMCH TOCPEACTBOM OJHOCTOPOHHEH ¢yHKIMH H
KOHKATCHAIIMHA COOTBETCTBEHHBIX IU(PPOBBIX MOAMUCEH €TO TOYEPHHUX Y3IIOB COTTIACHO

YHOPAAOYCHHOCTH KOHKATCHAIIMH ACPEBA.

KouTpompHyto KOpHEBYO HH(POBYIO TOMMUCh R s mapTul WU KOMIIOHEHTOB
camoneTa Aj,...A, BBYHMCIAIOT MOCPEJCTBOM OJHOCTOPOHHEH (PyHKIUH (OOBIMHOM)
KOHKATEHAIIMH KOPHEBBIX 3HAYEHWH JepeBa (Kak packpbiTo HWke). KOHTpOmbHYIO
KOPHEBYIO IIM(PPOBYIO MOANMHCH R 3aTeM COXpPaHAIOT B JOCTYMHOW IS TIOMCKa 0ase
JAaHHBIX  (TIPEANOYTHUTEIPHO,  OJIOKYEHH),  OTKPBITOH I CIEIUAIHCTOB,
OTBETCTBEHHBIX 3a KOHTPOJb WM 3aMEHY YCTAHOBJIECHHBIX KOMIIOHEHTOB. Takum
00pa3oM, AEepeBO COJEPKUT YPOBHH VY3IIOB, HAYWHAS OT JIACTOBBIX Y3JIOB JIO
KOPHEBOTI'0 y3J1a JIEPEBa, MPU 3TOM KaKABIA Y3€N, OTJIUYHBIA OT JIMCTOBOTO, JEpEBa
COOTBETCTBYET UHU(POBOH TOANMHUCH TIOCPEICTBOM OJHOCTOPOHHEHW ¢yHKImMH H
KOHKATEHAIIMA COOTBETCTBEHHBIX IH(POBBIX MOMMUCEH €ro (IBYX) MOUYEPHHX Yy3JI0B
COTJIACHO YTOPSAOYEHHOCTH KOHKATEHAIMH JepeBa (B JAHHOM Ciy4ae OOBIYHOM),
KOPHEBOM y3€J COOTBETCTBYET KOHTPOJIBHOW KOPHEBOW IM(POBOM mMOAMUCH R, TO
ecTh MU(POBON MOAMUCH TOCPEACTBOM OJHOCTOPOHHEH (pyHKIMU H KOHKaTeHAImu
IU(POBBIX TIOANMHUCEH Yy3JI0B TPEANOCIEAHETO YPOBHA Y3II0OB B JIepeBe (COTTIacHO

VIOPSAAOYEHHOCTH Y3JI0B B IEPEBE H YIOPSITOYEHHOCTH KOHKATCHAIIMH JIEPEBA).
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JIns 3a7aHHOTO KOMIIOHEHTAa A; TMAPTHH K04 BepUpHUKAUH k;, COOTBETCTBYIOIIHHA
U POBOH MOANMKUCH KOMIIOHEHTA X; (TO €CTh IMCTOBOH y3en a(1,1)) mupoBBIX JaHHBIX
KOMIOHEHTA Dj, BEIMUCIAIOT KaK MOCIEA0BATENHHOCTh COOTBETCTBEHHBIX LU(POBBIX
MOJITUCEH, HAYMHAS OT YPOBHS JHUCTOBBIX Y3JIOB J0 MPEANOCIETHETO YPOBHS y3JI0B
AepeBa, KAKAOTO JAPYToro JIUCTOBOTO Y3714, UMEIOIIETO TAKOW JK€ POAUTENBCKUM Y3el
B JIepeBe, 4TO W JUCTOBOM y3enm a(l,1), COOTBETCTBYIOIMWH UHU(POBOU TIOIIMTHUCH
W3JENUA Xj, U TIOCTIETOBATENIbHO HAa KAKAOM CJEIYIOIIEM YPOBHE B JIEPEBE, KAKIOTO
y37a, OTIMYHOTO OT JIMCTOBOTO, MMEIOIIETO TAKOM K€ POAMTEIBCKUH y3€T B JCPEBE,
YTO MW MPEAbAYIIMM TaKOM K€ POJMUTEIBCKUM y3€ll, PacCMOTPEHHBIM Ha
MpeaIIecTBYIONIEM ypoBHE. A KaXJA0ro KOMIIOHEHTa A, YCTaHOBJIEHHOTO Ha
camonere HB-SNO, cBsasanHble 1mdpoBele AaHHBIE KOMIOHEHTa D; wu
COOTBETCTBYIOIIMK KITIOY BepU(UKAIUH K; BCTPOEHBI B 3alIUTHYIO MapKHPOBKY,
HAHECEHHYI0 HAa COOTBETCTBYIOIIWN WACHTU(HUKALMOHHBIA JOKYMEHT KOMIIOHEHTA

camonera AC-ID:A;.

Hampumep, B ciydyae omepamuu KOHTPOJsS KoMmmoHeHTa Ha camosnere HB-SNO
CIICI[HAIMCT MO’KET OTIPABUTH 3aMpoc B JOCTYIHYIO JUIA TOWCKA 0a3y JaHHBIX,
coaep:kamui cepuiiHbii HoMep 12781 kommoneHTa, cuuThiBaeMbli Ha AC-ID:Aq;s
KOMITOHEHTa Ajjs, TOJJICIKAMET0 KOHTPOIIO, HWJIH €ro KoY Bepudukammu Kis,
CUUTBHIBAEMBIN Ha 3aIMUTHOU MapkupoBke 310 Ha cooTBeTCTBYIOMEM AOoKyMeHTe AC-
ID:A1;5 ¢ IOMOIIBIO TIPHTOTHOTO CYUTHIBATEIIS, M MIPUMET OOPATHO COOTBETCTBYIOIIEE
3HaueHWe mapTHH R. OpHako, B NPEAMOYTHTEIHHOM BapHAHTE, OOECIICYHBAIOIIEM
MOJHYI0 AaBTOHOMHYHO TIPOBEPKY, CUMTHIBATENlb CICIHANNCTA TMOJKIIOYEH K
KOMITBIOTEPY, HMEIOTIEMY TTAMSATh, COXPAHSIOIIYI0 BCE KOPHEBBIE ITU(POBBIE IO IITHCH,
OTHOCAIIMECS K CaMoJieTaM, TOJJEKANIUM KOHTPOIK. B maHHOM TmocieaHeM
BapHUAHTE CTICIUATIUCT 3aTEM MOKET MPOBEPHUTH, ABIIACTCS JIM KOMIOHEHT TIOAJTMHHBIM,
MyTEM CUWTHIBAHUSA [H(PPOBBIX JAHHBIX KOMIIOHEHTAa Diys Ha 3alNIUTHOH
MapkupoBke 310, TIPOBEPKH COBMAACHHUSA YHHKAIBHOTO cepuiHOTo HOMepa 330d (B
naHHOM ciydae 12781), usBnedeHHOTO W3 Diys, ¢ cepHitHBIM HOMEpPOM, (PU3MUECKH
HAHECEHHBIM HAa YCTAHOBJICHHBIM KOMIIOHEHT caMmojieTa Aj;s, BBIUHCIICHUA
COOTBETCTBYIONICH IU(POBON TOAIMHCH KOMIIOHEHTA X1,5 (HAPUMeEp, MyTEeM 3ammycKa

3aMpOTPaMMHUPOBAHHOTO TIPUJIOKEHUS Ha OJIOKE OOPaOOTKH KOMITBIOTEPA, KOTOPBIH
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BBIUHCIIIET TOAMUACh Xpps = H(Dips) W3 cumTaHHBIX HHQPPOBBIX MaHHBIX Dijs),
BBIUMCIIEHUS TOTEHIMAIBHOTO 3HAYEHHMA MApTHH R° MOCPEICTBOM OJHOCTOPOHHEH
¢ysakmmu H, 3anmporpamMmmupoBaHHON Ha Ooke 00OpaOOTKH KOMIIBIOTEPA B BUIE XEIII-
3HAYEHUS] KOHKATEHALIMH 3HAYCHUs TUCTOBOTO y3na a(1,125)=x,5 U 3HAYCHUH y3IIOB,
3aJIaHHBIX B COOTBETCTBYIOIIEM Kitoue Bepudukammu Kips, ¥ MPOBEPKH COBMAICHUSI
NOTEHIUAIBHOIO 3HAYEHHS NapTHd R° €O 3HAYEHHEM KOHTPOJIBHBIX KOPHEBBIX
mU(POBBIX TOAMKCEN, COXPAHEHHBIX B MaMiATH KommbioTepa (TO ecThb R,
cootBeTcTByromee camojietry HB-SNO). B ciayuae momHoro comagenus (TO €CTh
COBNAJEHHA CEPHMHBIX HOMEPOB M R° = RB® = B), kommoHeHT Ajys CUMTAaeTCs
MOJUIMHHBIM M TIPUHAJISKUT K (OOHOBIEHHOM) MApTHUH CaMOJIeTa Pa3pelIeHHBIX
KoMIoHeHTOB camonera HB-SNO, B cinydae HecoBmazeHus R° ¢ coxpaHEHHOM
KOHTPOJIbHOW KOPHEBOH IH(poBOi moanmuch0 R, wim B ciay4yae HECOBMAACHHS
CEPUMHBIX HOMEPOB, KOMIIOHEHT A |js, BEPOATHO, SIBIACTCA MOJACIKOMN, WU SIBIAETCA
MOJUTMHHBIM KOMIIOHEHTOM, HE pa3penieHHbM i1 camonieta HB-SNO (manpumep, He
NPHHAUICKUT K TPABHIBHOH TAPTHH UIA JAHHOTO CaMOJIeTa), M JOJDKEH OBITh

3aMCHCH.

Takum ke oOpazom, HacTosmee H300PETEHHE TO3BOJHT  OOHAPYKHBAThH
MOIICHHHUYECTBO (MJIM OIMHOKH) B MapTHsX 3amumeHHbXx AC-ID 3amacHbIX AeTane,
XPAHAIIMXCS HA CKIIAJE, MyTeM BepUPUKAIUHN ay TCHTHYHOCTH 3a0IUTHBIX MAapPKHUPOBOK
HA XPaHUMBIX JETANAX U NMPOBEPKHU COBMAJEHHUSA CEPUMHOTO HOMEPA KOMIIOHEHTA W3
3aIIUTHOM MAapKUPOBKH C HOMEPOM, MAapKUPOBAHHBIM Ha COOTBETCTBYIOLIEM
KOMIIOHEHTE. B ciydae BecbMa KPUTHYECKH Ba)KHOTO KOMIIOHEHTA HA KOMIIOHEHT
MOKET OBITh JOTOJIHUTEIPHO HAHECEHA 3alIMINEHHAs OT HECAHKIHOHUPOBAHHOTO
JAOCTyTIa 3alUTHAasI MapKUPOBKA HA OCHOBE MAaTepHasa, B TO BPEMs Kak LU(POBHIC
JaHHBIC, OTHOCSIIHECS K COOTBETCTBYIOMIEH KOHTPOJIGHOW YHUKAIBHOW (PU3HUECKON
XapaKTEPUCTHKE, TO €CTh XapaKkTepucTuieckuM mudpossiM garabiM CDD (Hampumep,
CHATHIE MOAXOAAIIMM JaTYUKOM MPU HAHECEHUM 3AIMUTHONH MapKUPOBKH HA OCHOBE
MaTepuanga) 3TOH MAapKHUPOBKH, MPEANOYTHTEIHHO SBIAIOTCA YacThi0 MH(POBBIX
JAaHHBIX KOMIIOHEHTa D B 3alIUTHOM MapKUPOBKE 3TOr0 KOMIIOHEHTa, U
COOTBETCTBYIOIIME KOHTPOJBbHBIE JAaHHBIE YHUKAIbHOU ¢uzmdeckord mommumcu UPS

BBIYHUCIAOTCA (HaanMep, OyTcM B3ATHA XCHI-3HAYUCHHA XAPAKTCPHCTUYCCKHUX
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mugposeix ganaeix CDD, Tto ects UPS = H(CDD)UPS = H(UPC)) u moryT Taxke
OBITh YACThIO IM(PPOBBIX JAHHBIX KOMIIOHEHTA. OJTOT IOTIOJMHHTEIBHBIN yPOBEHB
0€30TMaCHOCTH TIOBBIINAET 3aIMUTY, OOECTIEYHBAEMYI0 YHHKAIBHBIM CEPHUHBIM
HOMEPOM, HAHECEHHBIM Ha KOMIIOHEHT €T0 M3roToBUTENeM. [IpeanoyTurensHO, 9TOOBI
koHTponbHbie UPC m UPS xpanunmce B OmokueitHe (UTOOBI OOecTeyuTh UX
HEW3MEHHOCTh) M OBUIM JOCTYNHBIMH JUIA CHEIHATUCTa. bomee TOro, 3TH
KOHTPOJIbHBIE 3HAYEHUs MOTYT TaKKe JOTOJHUTEIHHO XPAHUTHCA B TAMATH
KOMIIBIOTEPA CIELHUAINCTA, YTOOBI OOECHEYUTh ABTOHOMHYIO ayTEHTH(HKALHMIO
3aI0UTHOH MAapKUPOBKM HAa OCHOBE MaTepHalia Ha BEChbMAa KPUTHYECKH BaXKHOM

KOMIIOHCHTC.

JlanpHeWIIass aBTOHOMHAS OTIEPALUs Ay TEHTH(PHKAIMHK TOH 3aIIUTHOW MAapKUPOBKU
HA OCHOBE MaT€pHaja MOXKET BKIIOYAaTh H3MEPEHHE YHUKAIBHOW (HU3HUECKOU
XapPaKTEPUCTHKH  HA  KOMIIOHEHTE  MOCPEACTBOM  MOAXOMAAINErO  JaT4HKa,
MOAKIYEHHOTO K KOMIIBIOTEPY, U MOJTYYE€HHUE MOTEHIHATIBHBIX XapaKTEPUCTHUECKHUX
upoBeix gaHHbix CDDS W3 M3MEPEHHOM XapaKTEPHCTHKH (HAIIPUMED, 4Yepes
CTIEIUAIbHOE TPHIIOKEHHE, 3alpOrpaMMHpPOBAHHOE B OJIOKe O0OpPaOOTKH  €ro
KOMITBIOTEPA). 3aTeM CHeHHATUCT (WA OJIOK 00OpabOTKH €ro KOMITbIOTEpa, €CITH OH
HOAXOAIIMM 00pPa30M 3amporpaMMHUPOBaH) CpaBHUBAET MoyueHHbie CDDC ¢ komnuen
KOHTpoJibHBIX CDD, coxpaHeHHbIX B MaMiITH KOMIIBIOTEpA: B  Cly4ae
«obocHoBaHHOTO» coBmageHus CDD® = CDD (To ecTh B IpeAenax HEKOTOPOIoO
3apaHee OMPEICICHHOTO KPUTEPHUS JOIMYCTUMBIX OMIMOOK) 3aIMUTHAS MAapKAPOBKA HA

OCHOBC MaTCpHaia u, CICA0BATCIIPHO, KOMIIOHCHT CUUTAOTCA IMOJIIMHHBIMH.

Kak ymoMsHyTO BBITIE, KOTIHS KOHTPOJIBHBIX XapaKTEPUCTHIECKUX HU(POBBIX JTAHHBIC
CDD, BMecTO TOTO, YTOOBI XPAHUTHCS B MIAMATH KOMITBIOTEPA CIIEUAIHACTA, SIBISACTCS
YacThI0 IM(POBBIX JAHHBIX W3AenusA D, BKIOYEHHBIX B 3alIUTHYI0 MapKHPOBKY,
HAHECEHHYI0 HAa KOMIIOHEHT, U MOXKET OBITh TIOJYyYE€HA IyTEeM HETOCPEICTBEHHOTO
CUATHIBAHWUSA HA 3aIMUTHOW MAapKUPOBKE (C TIOMOINBIO CUWTHIBATENA). 3aTEM
CIIENUAIUCT MOYKET CUMTAaTh MoTeHuuaabHbie CDD® Ha 3aIMTHOM MapKHPOBKE H
MpoBEPUTh coBmaaeHue mnoanucu UPS, coxpaHeHHOW B MaMsATH KOMIIBIOTEPA, C

HOTeHIUANbHOM mnoanmucel0 UPSC, BBIYMCICHHONM W3 CUYMUTAHHBIX IOTEHIHAIBHBIX
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CDD° nytem Bbraucnenus UPS® = H(CDD®): B ciyuae cosmanenus UPS® = UPS,
MOATBEPKAAETCS, YTO 3alMTHAs MAPKHPOBKA HA OCHOBE MATepHana W, TaKHM

O6p330M, KOMIIOHCHT ABJIAOTCA IMMOAJIMHHBIMH.

B BapuanTe OCymIECTBICHUSA NMPOBEPKY AyTEHTUYHOCTH KOMIIOHEHTA CIIELUATIMCTOM
MOKHO albTEPHATUBHO BBIIOIHATE YEPE3 MPOLECC B PEKUME «OHJIAMH» AHAJIOTHYHO
TOMYy, KaK YK€ PAacKppITO B TEPBOM NOAPOOHOM BAapHAHTE OCYINECTBICHUA

HaCcTOAICTO I/I306peTeHI/I$I, H HC 6YI[CT NOBTOPATHCA B JAHHOM CJTydac.

CormacHO HACTOAIMEMY H300PETEHHIO JOTIOTHUTEIIPHO BO3MOXKHO BEPU(HUIIMPOBATH
COOTBETCTBUE LHM(PPOBOTO H300pAKEHUs 3AIIMIIEHHOTO IJOKYMEHTa, TaKOTOo Kak
WACHTU(PUKALUOHHBIA JTOKYMEHT KommoHeHTa camonera AC-ID:Ajs, Hampumep,
OTHOCHUTEJIbHO OPUTHHABHOTO 3AIIMIIEHHOTO JOKYMEHTAa. B IeHCTBUTEILHOCTH, €CITH
CIEIHAIMCT, OTBETCTBEHHBIN 34 OMEPALMH KOHTPOJSA (MM PEMOHTA), UMEET TOJIBKO
AOCTYN K TU(PPOBOMY H300PAKCHHIO 3aUIHINEHHOTO JOKYMEHTA, HATPUMEP, MyTeM
npuema u3oopakenus AC-ID:Ajys Ha ero cuutbiBaTene (KOTOPBIH MOMKET OBITb,
HAIIPUMeEP, cCMapTHOHOM, 3aMPOrPAMMHUPOBAHHBIM TOIXOIAIIAM 00pa30M), OH, TEM HE
MEHEE, MOKET IMPOBEPUTH COOTBETCTBHE JAHHBIX KOMIIOHEHTA, HANCYaTAHHBIX Ha
MPUHATOM HW300paKEHUH JOKYMEHTA, AAHHBIM OPHUTHHAJIBHOTO JOKYMEHTA ITyTEM

OCYUIECTBJICHHS CJIEAYIOIMUX ONEPALIHIA:

- CUMTHIBaHHA IHU(QPOBBIX JAHHBIX KOMTOHEHTa Diys W kmoua Bepudukammn ki,s Ha
W300pPKEHUU 3aIMMUTHOW MapKUpoBKH 310 Ha 1HpoBOM H300pAKEHUH JTOKYMEHTA

AC-ID:Ans;

- TIOJTyYe€HHsI KOHTPOJIBHOTO 3Ha4YeHHs R mapTum, cooTBeTCTBYIOMIETO TOKyMeHTY AC-
ID:A1,s; 3T0O KOHTPOJIFHOE 3HAYEHHE MOMKET YK€ OBITh B TMAMSATH CUHTHIBATENS (WA
KOMITBIOTEPA, TOAKIIOYEHHOTO K CYHTHIBATEI0) HWIH €ro MOKHO TIOJYYHUTh
MOCPEICTBOM KaHajla CBA3M W3 0a3bl JAHHBIX, XPAHIMICH KOHTPOJIbHBIE 3HAYCHUS
MAPTHH KOMITOHEHTOB CAMOJIETA, €CJTH CUHTHIBATENb OCHAIIEH OJOKOM CBSI3H, MyTEM
OTIIPABKH 3ampoca, COAEPIKANIETO, HAmpuUMep, (YHHUKAIbHBIA) CEPUHUHBIA HOMEP

KOMITOHEHTA WA TPOCTO KIFOY Kjjs, CUNTHIBAEMBIM HA W300PAKEHUH 3aNIUTHON
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MapkupoBku 310, ¥ mpuema 0OpaTHO COOTBETCTBYIOIIETO KOHTPOJBHOTO 3HAYCHHUSA

naptuu R;

- BBIYHCJICHHA (C TIOMOINBIO 3aMpPOrPaMMHUPOBAHHONW OJHOCTOpOHHEH (yHKImH H)
¢ POBOM TMOAMCH KOMITOHEHTA X135 U3 CUMTAHHBIX IU(PPOBBIX JAHHBIX KOMITOHEHTA

D135, ¢ IOMOIIBIO X135 = H(Dlzs);

- BBIYKMCJICHWS  TOTCHIHAIBHOTO  3HAa4YeHWs mapTud  R°  (mocpeactsom
3aMporpaMMHUPOBAHHOM OJHOCTOpOHHEHW xem-¢pyHkimu H) B BHme 1wmdposoi
MOJIKMCH TTOCPEACTBOM Xem-(pyHKIHH H KOHKaTeHAlMu 3HAYEHHS JTHUCTOBOTO Y31
X135 M 3HAYCHHWM Y3JI0B, YyKa3aHHBIX B Kmode Bepudukanmu ks (cormacHo

YHOPAAOYCHHOCTH Y3JI0B B ACPEBE U YHHOPAAOUYCHHOCTH KOHKATCHAIIUA z[epeBa); H

- Bepmbm(aunn COBIIAACHHUA NMOTCHIHUAJIBbHOTO 3HAYCHHUA IMAPTHU R¢ C KOHTPOJIbHBIM

3Ha4YeHUEeM nmapTvu R.

BrerimeynoMmsiHyTEIE  OTIepaliKi  BepH(HKAIMH  COOTBETCTBUS  TAKXKE  MOJKHO
OCYIIECTBJIATh HAa TPOCTOH (HOTOKOMHH OpHUTrHHANBHOTO AOKyMeHTa AC-ID:Aj,s.
JIeHCTBUTENBHO, AKe €CTM OBl TIPU3HAK 3aIUTHI OT KOMUPOBAaHUA OB HA 3aIIUTHOM
MAapKHPOBKE OPHTHHATIBHOTO TOKYMEHTA, KOTOPBIM MOKa3aj Obl, YTO CIICIAATUCT HMEIT
TOJIBKO (DOTOKOTHIO, OH, TEM HE MEHee, CMOT CYHMTATh JaHHBIE HA 3aNIUTHOW
MapKHPOBKE HAa (POTOKOTIMH W BBHITIOJHUTH BBITICYKa3aHHBIC OMEPAIHH BepH(pUKAIAN

COOTBCTCTBUA JAHHBIX, CYATAHHBIX HAa KOIMHUHW, OTHOCHTCIIbHO OPUTHHAJIbHBIX JaHHbIX.

JIpyroli WTIOCTPATHBHBIA BapHAHT OCYMIECTBICHHA HACTOSIIETO W300PETCHUSA
OTHOCHTCS K CAMO3ANIMINEHHON CEpHaTH3aiy (hapMaleBTHIECKHX MPOAYKTOB, TAKHX
KaK YTaKOBKH C JIEKQPCTBEHHBIMH TIPETapaTaMH, Kak IMOKa3aHo Ha ¢wur. 4. OtoT
BAPHAHT OCYIIECTBICHUA OTHOCHUTCA K TIPOW3BOJCTBEHHOW TAPTHH YTAKOBOK C
JEKApCTBEHHBIMH  TIpEMapaTaMd JaHHOTO THNA JIEKAPCTBEHHOTO  TIPETapaTa,
cozeprKalleH L KOpoOOK (MM m3genuit) Aj,...,A,. B 5ToM HITIOCTPaTUBHOM NPHMEPE
TUMHYHOW KOPOOKH A, TOKa3aHHOU Ha ¢ur. 4, TAONETKH UIA MAHEHTOB YITAKOBAHBI
B HAOOp cCepuMHBIX ONMUCTEpHBIX ymakoBok 401 (moka3aHa TONBKO OJHA),

comepxammxcsi B KopoOke A;. Kaxmas Ommcrepnas ymakoBka 401 mapkupoBaHa
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VHUKAIBHBIM CEPHUHBIM HOMepoMm 435 (B maHHOM ciydae «12345», HaHeCEHHBIM
W3TOTOBUTENIEM), a HA KOPOOKe A; HameuyaTana OObrdHAs HWH(pOpPMAIUs, Takas Kak
Ha3BaHWE JeKapcTBeHHOro mpemnapara 430a, morotun 430b, yHUKAIBHBIN CePUHHBIN
HOMEp KOpoOku (umaeHTH(HUKaTop KopoOku) 430c, cpok 430d romuoctu. B sTOM
MPHUMEPE TOTIOTHUTENNbHBIE OOBIYHBIE JAHHBIE, BO3MOXKHO, HAIeyaTaHbl HA KOPOOKe
(MM, Kak BapuUaHT, HA JIMCTKE-BKIIAJbIINIE, BJIOKEHHOM B KOPOOKY A):
pexoMeHayemas posHuuHas 1eHa 430e, crpana 430f peiHka cObiTa U ykazanue 430g
OTpaHWYEHUS TPOAaK (HAMpUMEpP, TPOAAaeTcs TONbKO B amnrteke). KopoOka A,
3alIMIICHA MAIIMHOYUTAEMOW 3aIIUTHOM MapKUPOBKOHW 410 B BHJE Hane4aTaHHOTO
JABYXMEPHOTO INTPUX-KOJA (MM MATPHUIBl JAHHBIX) W JOMOJHUTEIBHO 3allUIIECHA
3alIUTHON MapKUPOBKOM HAa OCHOBE MaTepHaia B BHJAE OTACIIBHOTO 3aIMUINEHHOTO OT
HECAHKLIMOHUPOBAHHOTO J0OCTyna Kiaehkoro mramna4l5 aas  3amuTel OT
KOTIMPOBAHUS, BKIIOYAIOIIETO CIYYalHBIM OOpa3oM JHCIEPrHPOBAHHBIE YACTHUIIBL,
KOTOpas HaHeceHa Ha KOpoOKy A;. M3BecTHO, 4TO (ClydaliHBIE H, CJIEIOBATEIHHO,
YVHUKAJIbHBIE) TIOJIOKEHUS YaCTHUI] HA LITAMIIE COCTABIIIOT YHUKATBHYIO (PH3HUYECKYIO
XapaKkTepUCTUKy mTamma 415, HAHECEHHOTO Ha KOPOOKy Aj, M, TaKMM 00Opa3oMm, B
JaHHOM CITy4ae TAaKkkKe YHUKAIbHYIO (PH3HUYECKYIO XAPAKTEPUCTHKY CAMOM KOPOOKH
Aj. OOHapy>KEHHBIE TTOJIOKCHHSI TUCTICPTHPOBAHHBIX YaCTHI] HA mtamIie 415 00braHO
HUCTIONB3YFOTCA TS BBIUUCIICHHSA COOTBETCTBYIOIIINX KOHTPOJIbHBIX
xapakTepuctiieckux 1udppoBbix maHHbIX CDD-A;  xopoOoku A;. OObr4HO
OOHApPY’KEHHWE JUCTICPTHPOBAHHBIX YAaCTHI] M WX TOJOXKEHHH OCYIIECTBISIOT
MOCPEJCTBOM O00paOOTKH MH(PPOBOTO H300paKEeHHS MTammna. B gaHHOM ciy4ae
YACTHUIBI MOTYT OBITh OOHAPYXEHBI TPH OCBEIICHWH INTaMIIa TPOCTOH Oemou
BCITBIIIKOM (Hampumep, OelbIM CBETOAHO/IOM), KaK, HATIPUMEP, BCTIBIIKA cMapTdoHA.
[IpennouturensHO HA cMapT(HOH MOYKHO 3arpy3HWTH CIIENUAIBHOE TPUIIOKECHHE IS
00paboTKH U300paKEHUH, YTOOBI OHO MOTJIO 0TOOpakaTh mTam 415, 0OHapyKUBATH
MOJIOYKEHUS] JUCTIEPTUPOBAHHBIX YACTHI[ W BBIUHCIATH TO JTHM TIOJOKCHHAM

COOTBETCTBYIONIHE XapakTepucTrueckue nmudpossie nanasie CDD.

CornacHo HacTosmeMy u3oOpeTeHmio mTpux-kKox 410 xopoOkm A; (1 € {1,...,u})
MAPTUU COJEPKUT IU(POBBIE NaHHBIE KOPOOKH Dj, cooTBeTcTBYrOmUe HU(PPOBOMY

MPEICTABIICHUIO BBIMIEYTIOMIHYTHIX OOBIYHBIX AaHHBIX 430a-430g KOpoOkH A,
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COOTBETCTBEHHBIX CEPUMHBIX HOMEPOB 435 OmucTepHBIX  ynmakoBok 401,
coAepKaIuxcs B KOPOOKE Aj, W KOHTPONBHBIX HU(PPOBBIX MAHHBIX YHUKAJIHHOU
¢usnyeckon xapakrepuctuku CDD-A; kopoOku A;. [{na kaxmaoi KopoOku A; mapTun
CBSI3aHHYIO C KOPOOKOM IU(POBYIO TOJAIMHKCH X; €T0 MU(PPOBBIX JTaHHBIX KOPOOKH Dj

BBIUUCIIAIOT TOCPEACTBOM OAHOCTOpOoHHEH xem-¢pyHkimu H B Bume x; = H(Dj), 1 =

L...,u.

JlepeBo, CBS3aHHOE C MapTHEH KOPOOOK (B [MAaHHOM ClIydae JBOUYHOE JECPEBO)
MOCTPOCHO ¢ W TUCTOBBIX y3110B a(1,1),...,a(1,|1), COOTBETCTBEHHO, COOTBETCTBYIOIIUX
1 DU(pOBBIX MOANHMCEH KOPOOKH Xj,...,X, COOTBETCTBEHHBIX IM(POBBIX JaHHBIX
D;,...,D, kopoOok Aj,...,A,. B nanHOM cily4ae ynopsaO4eHHOCTh Y3JI0B JBOHYHOIO
AepeBa SABIIETCS OOBIYHOM YMOPSAOYCHHOCTHIO, TO €CTh y3ibl a(i,]) pacmoOKEHBI
COTJIACHO 3HAYEHHUSIM HHIECKCOB (1,j): MHICKC 1 YKa3bIBa€T YPOBEHb B JIEPEBE, HAUUHAS
OT YPOBHS JIMCTOBBIX y3710B (1=1) /10 TPEATIOCTIeTHETO YPOBHS Y3II0B HIKE KOPHEBOTO
y371a, ¥ HHAEKC j, TPOXOAAIIHNHI OT 1 10 W A7 yPOBHS JTMCTOBBIX y3II0B (YPOBEHS 1), OT
1 mo /2 nis CleayroImero ypoBHS y3J0B (OTIIHYHBIX OT JIMCTOBBIX) (YPOBEHb 2), W
T. A. M, HaKOHeL, OT 1 A0 2 AJid MPeAnoCleHETO YPOBHA y3JI0B. JlepeBO COACPKUT
YPOBHH y3JI0B, HAUHHAS OT JINCTOBBIX y3710B, a(1,1),...,a(1,1), 10 KOPHEBOTO y3j1a, MPH
3TOM KaKABIH Yy3€Jl, OTJIHYHBIH OT JIMCTOBOTO, JEPEBa COOTBETCTBYET IM(POBOM
MOANMKMCH  TOCPEACTBOM  OAHOCTOpOHHEH  xem-pyHkimu H — koHKaTeHaruw
COOTBETCTBEHHBIX LU(POBBIX TOANMUCEH €ro JOYEPHHUX Y3JOB  COTJIACHO
VIOPSAOYEHHOCTH Y3JI0B B JIEPEBE M YIOPAAOYCHHOCTH KOHKATCHAIIMH JEpeBa

(KOpHEBOM y3e]1 COOTBETCTBYET KOHTPOJIBHON KOPHEBOH HIH(POBOM TOATIHCH).

KoHTpompHy0 KOpPHEBYIO ITH(POBYIO TOANMUCH R 11 BceX KOPOOOK MApTHH 3aTEM
BBIYUCIIIOT TIOCPEACTBOM OAHOCTOpOHHEH Xem-pyHkmmu H B BUae 1udpoBOH
TTOAMACH KOHKATCHAIIMH IH(PPOBBIX TIOAMKUCEH Y3JI0B MPEATIOCIICTHETO YPOBHS Y3IIOB B
aepeBe (COTJIACHO YHOPSIOYEHHOCTH Y3JI0B B JIEPEBE M YIOPAAOYCHHOCTH

KOHKATCHAIIMH JIEPEBa).

[TonyuyeHHass KOHTpONbHas KopHeBas wmwmppoBas mnoamuch R 3atem  mwmbo

omyOJTMKOBaHA B CpPeAe, OTKPBITOH U TOJIH30BATENS, KOTOPOMY HYKHO TPOBEPHTH
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AEHCTBUTENPHOCTD 3AMIMINCHHON YMAKOBKHU C JIEKAPCTBEHHBIM TPENapaTtoM A; MO0
COXpaHEHa B JOCTYNHOW /I TIOMCKa KOPHEBOW 0as3e MaHHBIX, OTKPBITOW I
MOJTB30BATENS, THOO COXpaHeHAa B Ojok4eiHe (WM B 0ase JAHHBIX, 3ANIHUIIECHHOU
ONMOKYEWHOM), OTKPBITOM [UIA TIOJb30BaTensd. Hampumep, momb30BaTens MOMKET
OTHPABHUTH 3aIPOC, COAEpPKAIMU cepuiiHbid HOMEP 430C, CUMTAHHBIM HA 3aIMUTHOU
MapkupoBke 410 Ha ykazaHHOW KOPOOKe Aj, B TOCTYITHYIO I IIOUCKA KOPHEBYIO Oa3y
JaHHBIX WM OJOKYEHH W TPHHATH OOpPAaTHO COOTBETCTBYIOIIEE KOHTPOJBHOE
3Hayenne maptud R. Cepuika qy1s moctyna K AOCTYTHOM I TIOMCKA KOPHEBOM 0ase
naHHbIX (depe3 HTepHeT, Hampumep) UM OJOKYEHHY MOKET OBITh BKJIIOYEHA B
MapkupoBKy 440 maHHBIX KOpoOKM (mokaszaHHyro kak QR-kox Ha ¢wur. 4),
HareyaTaHHyl0 Ha KOpoOke A;. [IpenmouTurenbHO, KOHTPOJIbHAS KOPHEBas 1H(ppOBast
noamuch R cTaHOBUTCA JOCTYNHOM [ TOJIB30BATENs JIOKAIBHO, TaK YTO
MOJIb30BATENb MOXKET OCYIIECTBIIATH ONEPALMH MPOBEPKH B aBTOHOMHOM PEKUME (TO
€CThb HE HMMes JOCTyNa K YJAJCHHBIM CPEACTBAM XpPAaHEHHA [UIA TONydeHHs R):
HATIPUMEDP, TTOJIb30BATEh UMEET CUMTHIBATEND, TAKOW KaK CMapT(OH, BHIITOJTHEHHBIN C
BO3MOKHOCTBIO CUMTBIBAHMS U JICKOJUPOBAHMA JAHHBIX B 3AIIMTHON MapKUpoBKe 410
Ha KOpoOKe A; (MTOCPEACTBOM 3aITPOTPAMMHUPOBAHHOTO TIPHIIOKEHHS, 3Ty HIEHHOTO Ha
omoke 00pa®OTKHM cmapTdoHA) W TAMATH KOTOPOTO COXPAHAET KOHTPOIBHYIO

KOPHEBYIO IU(POBYIO MOAMHCH R.

JUmst kKaxa0u KOpOOKH A; TAPTHH |L YITAKOBOK C JICKAPCTBEHHBIMH TPETIAPATAMHU €CTh
COOTBETCTBYIOIMUH KITFOY BEPU(PUKAIMH K;, CBI3aHHBIA C IU(PPOBON ITOIIMHCHIO
KOPOOKH X;, TO ecThb ¢ y3mom a(l,1), ero BBUHCISIOT KaK IMOCIIEAOBATEIIBHOCTh
COOTBETCTBEHHBIX ITU(PPOBBIX TOAMHCEH KOPOOKH OT YPOBHS JHCTOBBIX Y3JIOB JIO
MPEIIOCIIETHETO YPOBHA y3JI0B JEPEBa, KAKAOTO JPYroro JIHCTOBOTO Y37a,
WMEIONIETO TaKOHM K€ POOUTENBCKUH y3el B JEpeBe, 4To W JMCTOBOH y3em a(l,1),
COOTBETCTBYIOLIMH IM(PPOBOH MOANHMCH H3AETHS X;, H TOCIECIOBATEIHPHO HA KAKIOM
CIIENYIOIEM yYPOBHE B JIEPEBE, KAKAOTO Yy37a, OTIIMYHOTO OT JIACTOBOTO, UMEFOIIETO
TAKOW K€ POJUTEIBLCKUM YV3€l B IEPEBE, YTO M NMPEABIAYIIHA TAKOU K€ POAUTEIBCKHI

y3€J1, PACCMOTPEHHBIN Ha MPEAIIECTBYIOIEM YPOBHE.



WO 2020/011447 PCT/EP2019/064359
70

[udposeie nanabie KOpoOKH D; 1 ee COOTBETCTBYIOIIUHN KITFOY BEPUPHUKAITUN KOPOOKH
k; (BMecTe cocTaBsrone wHpopManuoo 0 Bepudukammmu Vi KOpoOKH A;) SBIAFOTCS
YacThl0O UU(POBBIX JAHHBIX, BKIIOYEHHBIX B 3aIIUTHY0 MapKUpoBKy 410,

HAHECEHHYIO Ha KOPOOKY ;.

Jns Bepudukanuu ayTEeHTHYHOCTH 3alIMINEHHONW KOPOOKH A; corjacHo ¢wur. 4,
NPHUHAJIEKAMEN K MapTHH KOPOOOK, UMEIOIIUX KOHTPOJIBHYIO KOPHEBYIO LIU(POBYIO
noanmuch R, HEOOXOAUMO TONBKO CUMTHIBAHHE M JEKOJAUPOBAHUE IU(PPOBBIX JAHHBIX
KopoOku D; Ha 3amuTHOM MapkupoBke 410 Ha KOpoOKe A (C TOMOIIBIO MPUTOTHOTO
CUMTHIBATENSA, HANPUMEP, C TMOMOINBIO BBIMIEYTIOMSHYTOTO CMapT(OHA, HUMEIOIIETO
JOTMOJTHUTENFHO 3alpOrpaMMUPOBAHHOE TMPHJIOKEHUE I BBIYMCICHHSA IOJITUCH C
MOMOIIBIO OJHOCTOPOHHEN Xem-(pyHKIu H 1 u3BnedyeHus 3HaYe€HUA KOPHEBOTO y3I1a
n3 uHbpopmarmu o Bepudukamuu V,=(Dy,k;)), BBUHCIEHHWE COOTBETCTBYIOIIEH
UG POBON MOJNMCH KOPOOKH X; C MOMOINBIO OJHOCTOPOHHEHW ¢yHKuuu H kak x; =
H(D,), mony4yeHrne KOHTPOIBHON KOPHEBOH IH(PPOBOH MOATMCH (3HAUYEHUS mapTHh) R
(B 2TOM TpEMepe KOHTPOJBHOE 3HAYCHHE TMApPTHH R XpaHUTCA B NaMATH
CUHMTHIBATES), M TIPOBEPKA COBMAJACHUS TIIOJIyYEHHOW KOHTPOJIBHOW KOPHEBOU
E(pPOBON MOANMCH R ¢ NOTEHIHMAIBHOM KOPHEBOM IM(PPOBOM MNOANMCHIO R°,
MOJIyYeHHOW W3 CUWTaHHOW uHpopmammu o Bepudurammm (D k;) kak 1mdposoi
MOJITUCH TIOCPEICTBOM OJHOCTOPOHHEW Xem-(pyHKUWH H KOHKaTeHAIH, COTJIaCHO
VIOPSAAOYEHHOCTH Y3JI0B B JEPEBE W YIOPAAOYCHHOCTH KOHKATCHAIIMH JEPEBa,
3HAYEHHS JTUCTOBOTO y37a X (7TucToBOoro y3na a(1,1)) u 3HaueHHH y3/I0B, YKa3aHHBIX B
xmoue Bepudukamun k. Ecm R # R, 1o kopoOka A; sBiseTcs moanenbHoi. Ecimm R
= R, 10 3ammuTHas MapkupoBka 410 COOTBETCTBYET MAPKHUPOBKE TIOTHHHON KOPOOKH.
B »sToM cnmyyae MOMKHO BBITOJHUTH HECKOJBKO JOTMOJNHUTEIBHBIX TPOBEPOK
Oe3omacHOCTH. Hampumep, ¢ MOMOIIBIO CUYWTHIBATEISA, OCHAIMEHHOTO TUCIUIEEM
(HampuMep, BBHIMIEYTOMSHYTOTO CMapTOHA), MOKHO H3BJICYh W3 CUYHUTAHHBIX
UPOBBIX JTaHHBIX KOpoOku D; moOyro w3 mupopmarmu 430a-430d, oToOpasuth
W3BIICYCHHYI0 HMHPOPMAIMIO ¥ BH3YaJbHO TIPOBEPHTH €€ COBMAJCHHE C
COOTBETCTBYIONICH WH(pOpMAaNWel, HameyaTaHHOW Ha KopoOke A;. Ecmm
otoOpakaemMas WH(POpPMAIUs HE COOTBETCTBYET HANECYATAHHOM, KOPOOKA SBIAETCS

HOAETHHOM.
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Bo3mokHa mOTOTHHWTENBHAS TPOBEPKA AYTEHTHYHOCTH KOPOOKH A; TyTeM
BEepU(PHUKAIMHM TIOJJIMHHOCTH 3aIUTHOH MapKuUpoBKH 415 Ha OCHOBE MarepHaa.
JIocTaTOYHO  ONPEJNENUTh  IOJIOKEHHA  JAUCHEPTrUPOBAHHBIX  YaCTULl  IyTEM
otoOpakeHus: mtammna 415 (HarmpuMep, ¢ TOMOIIBI0 BRIIEYTIOMSIHYTOTO CMapTQoOHa,
BBITIOJTHEHHOTO C BO3MOKHOCTBIO OOpPaOOTKH H300paKEHHI) W BBIYHCIUTH HA
OCHOBaHHUH 3TUX MOJIO’KEHUH COOTBETCTBYIOLIUE MOTEHIUAIIbHBIE
xapaktepuctuueckue 1udposbie  gannsie CDDS-A;, a 3areM IPOBEPHUTH
NEHCTBUTENBHYIO cx0okecTh 3THX CDD®-A; (B mpenenax 3aJaHHOM MOTPELNIHOCTH) C
KOHTPOJIBHBIMM  XapakTepUCTHUYEeCKUMU  1mppoBeiMu  gaHHbIMH  CDD-Aj,
W3BJICUEHHBIMHU U3 HHU(POBBIX JaHHBIX KOPOOKH Di: ecnmu oHM cX0kH, TO muTamm 415,
W, TaKuM 00pa3oM, KOpoOkKa A, SBIETCA IMOJJIMHHBIM, €CIIH OHH HE CXOXKH, TO
mramn 415, u, TakuM 00pa3oM, KopoOka A; (ImTamm SBIAETCA 3AIMUIIEHHBIM OT

HCCAHKIIMOHUPOBAHHOTO Z[OCTyrIa), ABIACTCA IMOAACIIbHBIM.

Tem He MeHee, B ciay4ae BepUHUIMPOBAHHOTO COBHAJEHHA KOPHEBBIX LU(PPOBBIX
noxmucedt (o ectb R = RB® = B), u naxe ecnmu madopmanus 430a-430d Obiia
BepU(HUIIMPOBAHA W/WITK 3aIMUTHAs MapKUPOBKa 415 Ha OCHOBE MaTepHaja SBISCTCS
MOJJTMHHOM, JTOTIOJTHUTEIPHO MOKHO TIPOBEPHUTH, SABISAIOTCS JIH  ONHCTEPHBIC
ynakoBku 401, cogepxamuecs: B KOpOOKe A, MPaBHUIIbHBIMH. JOCTATOYHO IPOBEPHUTH
COBIIAJICHUE YHUKAJIBHBIX CEPUHHBIX HOMEPOB 435, MapKUPOBAHHBIX HA ONHUCTEPHBIX
VIAaKOBKAX, C HOMEpPaMH, YKa3aHHBIMH [H(QPOBBIMH JAaHHBIMH KOpPOOKH Dy,
CUMTAHHBIMHU W3 3aMUTHOM MapkHpoBKHU 410. B cinyyae HecoBmajeHUs 3TUX JAHHBIX,
3TO SABIAETCS JOKA3aTEIIbCTBOM TIOAJENKH: OJMCTEPHBIE YIMAKOBKH TOJTHHHOM
KOpOOKH A; OBUIM 3aMEHEHBI APYTHMH (BO3MOXKHO, TOJIETBHBIMH, WK JPYTOH
MapKH, WA COOTBETCTBYIOIIMMH JIPYTOMY JIeKapCTBEHHOMY mipemnapaty). bonee Toro,
BCE €IIE B CIy4ae IOUTMHHOM KOpoOkH A (To ecTh ¢ R® = R), naxe ecinu OIMCTEPHBIE
ynakoBku 401 SBIAIOTCS TPABWIBHBIMH, B CIy4Yae €CIH JIF0O0As JOTOJTHUTEITbHAS
nH(pOpMAIIHs, W3BIICYCHHAs W3 IU(POBBIX JAHHBIX KOpoOKkH D pekomeHIoBaHHAs
posamuHas meHa 430e, ctpana 430f peiHka cObita m ykasanue 430g orpaHUYECHHA
MPOAAXKH, HE COOTBETCTBYET CYHIECTBYIOHIMM YCIIOBHSAM TMPOAAKU (HATIPHMED, €CITH
VIAKOBKAa C JIEKAPCTBEHHBIM MpenapaTtoM A; MpOJAeTcss B CTPAaHE, OTIMYHOM OT

ykazaHHOU gaHHbIMH 430f), MO’KHO OOHApPY KUTh COOTBETCTBYIOIIEE MOMIEHHUYECTBO.
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OTO0 TaKKe ABIACTCS CCPbC3HBIM MPEAYIPEKACHUCM O TOM, YTO CaMa MapTUA WA IO

MEHBINECH Mepe €€ YacTh ObLTH TIEPEHATIPABIICHBL.

Taxum 00pa3oM, Kak OTIEPAIIH TIOJTHOTO OTCIEKHUBAHHUA M KOHTPOJIS, TAK U MPOBEPKU
Ay TEHTUYHOCTH 3AIMUIICHHBIX YIIAKOBOK C JIEKAPCTBEHHBIMH TPENapaTaMHu BO3MOKHBI
Omaromaps 3alMINEHHON OT TOIETIKU CBSI3H, 00ECTIEYUBAEMON COTJIACHO HACTOALIEMY
W300pETEHHI0 TIOCPEACTBOM KOPHEBOM LM(PPOBOM TMOAMHCH MEXKAY JaHHBIMH
KOPOOKHM, JaHHBIMH COJAEP)KALIUXCA ONHUCTEPHBIX YMAKOBOK, YHHKAJIbHBIMH
XapPaKTEPU3YIOMUMH  (PU3UYECKUMU  CBOMCTBAMH KOPOOKH H  OJIMCTEPHBIMH

YHOaKOBKAMH, a TAKKE NMPUHATJICKHOCTBIO KOpO6KH K I[aHHOﬁ mapTu.

CornacHo BBHIIETIPUBEICHHOMY MOAPOOHOMY OIMCAHHMIO HACTOSINEE H300pPETEHHUE
ABHO COBMECTHMO C OINEpPalUsAIMHU AaBTOHOMHOM U JIOKAaJbHOW TIPOBEPKH A
BepH(UKAIMHU ay TECHTHYHOCTH 3alIMIICHHOTO W3ETHA WIH COOTBETCTBHSA JAHHBIX HA
W300paKeHUH (MM KONHMH) 3AIMUINEHHOTO W3JENMHA OTHOCHUTENBHO JIAHHBIX,
CBA3aHHBIX C OPHUTHHAJBHBIM 3alIMINEHHBIM u3AenueM. OpHako, HacTosIIEe
HN300peTEHHE TAKKE COBMECTHMO C IMPOIECCOM BEPH(PUKAIMHM B PEKUME «OHJIAWHY,
HAITpUMeEp, TyTEM MpHeMa (Yepe3 KaHa CBS3HM) KOHTPOJBHOTO 3HAYCHHS TAPTHH W3
BHENTHETO MCTOYHHWKA (HAPUMEp, CepBepa WM OJOKYEHHA) WIW BBIIOTHCHUS
HEKOTOPBIX WIIA BCEX ITAMOB BBHIYHCIICHHS, BKITFOYAIONINX OJHOCTOPOHHIOK (PyHKIIHIO
WK OJHOCTOPOHHHH CyMMAaToOp 4Yepe3 BHEIIHHE BBIYHCIUTEIFHBIE CPEICTBA
(HanpuMep, paboTalOIMHEe HA CEPBEpEe), HWIH JaKE BBHITOJHEHUS BepUDHKAIIIH
COBIAJEHUS TOTEHIIMATFHOW KOPHEBOH H(PPOBON TOAMHMCH ¢ KOHTPOJIbHOM KOPHEBOU

U POBOH MOANMUCHIO (M MPOCTO TIOTyYECHUE PE3YTBTATA).

BBImCyKaSaHHBIfI npeaMeT I/I306pCTCHI/I$I CICAyCT CUUTATh HILIIOCTPATHBHBIM, & HC
OTpaHUYIHUBAIOIIUM, U OH CIIYKHUT JJIA Ty4YIICTO IMOHWUMAaHWA HACTOAICTO I/I306pCTeHI/I$I,

OTIPEICIISIEMOTO HE3aBUCUMBIMHE ITyHKTAMH (DOPMYITBI H300PETCHHS.



WO 2020/011447 PCT/EP2019/064359

®opmyJia u300peTeHust

1. Cioco0 3amuThl 33IaHHOTO OPUTHHANBHOTO W3EITHS, TPUHAICKANIETO K AP THH
MHOKECTBA OPUTHHAIBHBIX H3ACIUN, OT TOMAEIKH WK (hambCu(UKAIUH, TIPH ITOM
KOKI0€ OPUTHHAJIBHOE H3/IEITHE WMEET COOCTBEHHBIC CBSI3aHHBIC C HHUM JIAHHBIC
W3JIETTUS M COOTBETCTBYIONIHME U(POBBIE JAHHBIE W3ETHUS, OTIUYAIOIMIUNCA TEM, YTO

CIIOCO0 BKJIFOUYAET dTAIIBI:

U KQXKJIOI0 OPUTHMHAJIBHOTO H3AEAUA NapTUH, BBIYMCICHUA IOCPEACTBOM
OHOCTOPOHHEW (DYHKIIMH CBA3AHHOW C wu3JenueM [H(PPOBON TMOAMUCH €ro

COOTBCTCTBYIOLIHUX IIH(l)pOBBIX JaHHbIX U3ACIINA,

(¢opMupoBaHUs JAcpeBa HAa OCHOBAHMM MHOXKECTBA BBIUHCIIEHHBIX IH(POBBIX
MNOANKCEH M3ACIUN JJIs1 OPUTMHANBHBIX W3JEIMM NapTHH, COACPIKAILETO Y3IIbI,
PaCIONIOKEHHBIE COTJIACHO 3aJaHHOM YINOPAJOYEHHOCTH Y3JIOB B JEPEBE, IIPH 3TOM
YKa3aHHOE JEPEBO COACPKUT YPOBHHM y3JI0B, HayuHas OT JIMCTOBBIX Y3JIOB,
COOTBETCTBYIOIIMX MHOJKECTBY IM(PPOBBIX MOAMMCEH W3IENHH, COOTBETCTBEHHO,
CBA3aHHBIX C MHO)KECTBOM OPUTHHAJIBHBIX HM3ICIHA B MAPTHH, 0 KOPHEBOTO Y37a
AepeBa, KKIBIA y3€J, OTIIHYHBIA OT JINCTOBOTO, JIEPEBA COOTBETCTBYET IH(POBOU
TOJITUCH TIOCPEICTBOM OJHOCTOPOHHEW (PYHKIIMM KOHKATEHAIIWH COOTBETCTBEHHBIX
mU(GPOBBIX TOANMUCEH €ro JOYEPHHUX Y3JI0OB  COTJIACHO  YHOPSIOYEHHOCTH
KOHKaTCHALIMM J€pEBAa, KOPHEBOM VY3€l COOTBETCTBYET KOHTPOJIBHOM KOPHEBOU
¢ poBON TOANMKCH, TO €CTh HHU(POBOW TOAMUCH TOCPEACTBOM OJHOCTOPOHHEH
(yHKIIMA KOHKATeHAIIMH ITA(POBBIX MOAMHUCEH y3I0B MPEANOCICIHETO YPOBHS y3JI0B

B ACPCBEC COTIACHO yKaSaHHOﬁ YIOPAAOYCHHOCTH KOHKATCHAIIUW ACPCBA,

CBA3BIBAHUA C 33JaHHBIM OPUTHHAIBHBIM M3JCIIHEM COOTBETCTBYIOIIETO KIKOYA
BePU(PHUKAIINHN, TPEACTABIAIOMETO COOOM TOCIETOBATETPHOCTh COOTBETCTBEHHBIX
IUA(POBBIX TMOIIMUCEH, HAYMHAS OT YPOBHS JUCTOBBIX Y3JI0B 10 TPEAITOCIICTHETO
YPOBHA y3J0B, K&KJAOr0 JPYroro JIACTOBOTO Yy371da, HMEIOLIETO TAaKOM K€
POJUTETLCKHAN Y3 B JCPEBE, YTO W JIMCTOBOM y3€JI, COOTBETCTBYIOIMMU ITU(POBOU
NOJANUCH 3aJaHHOTO OPUTHMHAIBHOTO W3JAENHA, W TOCIEIOBATEIBHO HAa KaKIOM

CICaAyromcEM YPOBHC B ACPCBC, KAXKAOTO y3Jj1d, OTIMYHOTO OT JIUCTOBOTO, HMCIOMICTO
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TAKOM K€ POJUTENBCKUM Y3€ B AEPEBE, YTO Y MPEABIIY AN TAKOU KE POIUTEIIbCKHN

y3€J1, PACCMOTPEHHBIN Ha MPEAIIECTBYIOIEM YPOBHE;

MPEJOCTABICHHUA B PACTIOPSHKEHHUE TON30BATENSI KOHTPOIBHOM KOPHEBOM HU(pOBOH

MOAMHICH ACpPEeBa; U

HAHECEHHs Ha 3aJJaHHOC OPHUTHHAIBHOE H3JEIHME MAIIWUHOYUTACMOM 3aIMUTHOU
MapKUPOBKH, BKJIIOYAIOMICH TPEACTABICHHE €r0 COOTBETCTBYIOUIMX ITU(POBBIX

AAHHBIX U3ACIIAA U €TI0 COOTBCTCTBYHOLICTO KIIFOYA BCpH(I)HKaI_[HH,

TCM CaMbIM TIOJIy4Yass MApPKHUPOBAHHOC OPUTHHAIBHOC H3ACIIHC, OAHHBIC H3ACIIHAA

KOTOPOTO 3aUIUIIECHBI OT MOAJETKH WK (HaabCUUKAIIH.

2. Crioco6 mo 1. 1, OTAMYArOIMUKCA TEM, YTO KOHTPOJbHAas KOpHEBas LU(pOBast
HOANUCH KOPHEBOTO y37la JepeBa NTHOO ONMyONIMKOBaHA B CPeAE, OTKPHITOM I
NOJIb30BaTelNs, THOO COXpaHEHa B JOCTYNHOHM Ui MOMCKAa KOPHEBOHM 0a3e JaHHBIX,
OTKPBITOH I TIOJIB30BATENS, THOO COXpPAaHEHA B OJOKYEHHE, JTHOO COXpaHEeHa B 0a3e

JAHHBIX, 3AIIHIIEHHON OJIOKYEHHOM, OTKPBITOM TS ITOJTh30BATEIA.

3. Cioco0 1o 1. 2, OTIMYAOIIHNCS TEM, YTO MAPKUPOBAHHOE OPHTHHAIBHOE U3/ICITHE
JOTIOTHUTENBHO COJAEPKUT JaHHBIE MO JAOCTYIY K KOPHEBOMY Y31y, MapKHUPOBAHHBIE
HA HEM W cojepsKaniue HH(POpPMAIUIO, AOCTATOYHYIO A OOCCTICUEHHUS IOCTyTa
MOJTb30BATEINI0 K KOHTPOJBHOH KOPHEBOW UH(POBOM TOANKMCH KOPHEBOTO Y3Ja
JepeBa, COOTBETCTBYIOLIETO MapTHH OPUTMHAIBHBIX H3JCIHN, MPU 3TOM YKa3aHHas
uHpOpMAIMA  ABISETCI CCBUIKOM B HWHTEPEHC JOCTYNa, BBITOJHEHHBIM C
BO3MOKHOCTBIO IpHEMa OT TOJIb30BATENsl KOPHEBOTO 3ampoca, COAEPIKamIero
¢ POBBIE JAHHBIC WU3JENHA WIH TUPPOBYIO TOANMKCH IU(PPOBBIX TAHHBIX W3JIENHA,
MOJTy4aeMbl€ U3 3aIMUTHOW MAPKHUPOBKH MapKUPOBAHHOI'O OPUTHHAIBHOTO U3JENHS, U
OTIIPAaBKH OOPATHO KOHTPOJIbHOM KOPHEBOW IM(PPOBON TOAIHCH COOTBETCTBYIOIIETO
AepeBa, TMPU 3TOM HWHTepdenc mocTyma 00eCTeYMBaeT AOCTYN K, COOTBETCTBEHHO,

OJIHOMY U3 CIIEAYIOUIETO:

- cpesa, B KOTOPOU OIyOIMKOBaHA KOHTPOJTbHAS KOPHEBas IU(POBAst TIOITUCH;
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- IOCTyTHAas JJIA MOMCKAa KOpHEBas 0a3a JaHHBIX, B KOTOPOH COXPAaHEHAa KOHTPOJIbHAS

KOpHEBas IU(POBas NOAUCH; H

- OJIOK4YelH, WM COOTBETCTBEHHO 0a3a JaHHBIX, 3al[UINEHHAS OJIOKYEHHOM, B
KOTOPOM COXpaHeHa KOHTPOJbHAs KOpHEeBas mu(poBas TOAMUCH C BPEMEHHOU

METKOH.
4. Crioco6 mo mo6oMy u3 T, 1-3, OTITUYAOMIHIACS TEM, YTO

BUPTYaJdbHOE H3JENIME CUYUTACTCA TMPHHAICKAIMAM K TAPTHH OPHUTHHAIBHBIX
W3ACTHI, TPH OJTOM YKa3aHHOE BHPTYaIbHOE W3JCIIME WMEET CBA3aHHBIE C
BUPTYaJbHBIM H3JEIMEM JAHHBIE M €r0 COOTBETCTBYIOIIHE LU(PPOBBIE JTaHHBIE
BUPTYaJIbHOTO HM3JEIUA, & TAKKE CBA3AHHYIO C BHPTYAJIbHBIM H3JEIHEM IM(PPOBYIO
MOJITHCH, TIOJyYaeMY0 ITOCPEICTBOM OJHOCTOPOHHEH (PYHKIMH LU(PPOBBIX JAHHBIX
BUPTYAJIbHOTO H3JENNA, YKA3aHHOE BHUPTYaJbHOE H3JIEIHME HE CO3MAETCA, a TOJBKO
UCTIONB3YETCs Uil TEHEPHUPOBAHUA CBA3AHHOW C BHPTYAIbHBIM H3JEIIHEM IH(PPOBOI

MOJITHCH,, U

KOHTPOJIbHAS KOpHeBas [m(poBas TOMIMUCH, CBSA3aHHAS C YKA3aHHOW MapTHEH
OPUTHHAJIBHBIX HM3JEITHH, BBIYUCIICHA M3 JCPEBA, UMEIOMETO BCe MU(POBBIC MOAITUCH
OPUTHHAJIBHBIX HM3JCITUH TAPTHH, BKJIFOYAIONIHE IHU(PPOBYIO MOAMHCH BHPTYaIbHOTO

W3NS, B BHJIC JIACTOBBIX Y3JIOB.
5. Cnioco6 mo modomy u3 . 1-4, OTIHYAIOIUANCS TEM, YTO

JOOTIOJTHUTENbHbIE [H(POBBIE JTaHHBIE W3ACIHA, COOTBETCTBYIOIIHE IHU(PPOBHIM
JAHHBIM ~M3JENHA, CBSI3aHHBIM C MAapKUPOBAHHBIM OPUIHHAIIBHBIM HW3JETHEM,
COXpPAHEHBI B JOCTYITHOM /I TIOMCKA HHPOPMAIMOHHON 0a3e TaHHBIX, OTKPBITOH IS
MOJTB30BATENS, TOCPEACTBOM uWHTepdeiica wHPOPMAITHOHHONW ©0a3bl  JaHHBIX,
BBITIOJTHEHHOTO ¢ BO3MO>KHOCTBIO TIPHEMA OT TIOJIb30BATENS 3ampoca Ha HH(POPMALHIO,
comep:kamero u(pOBBIE JaHHBIE H3AETHA WIH LTU(QPOBYIO TOAMUCH HU(PPOBHIX
JAHHBIX M3ACNHUA, IOJyYaeMblE M3 3alIUTHOM MAapKUPOBKH MAapKHUPOBAHHOTO
OPUTHHAIBHOTO W3ENHA, U OTIPABKKA OOPATHO COOTBETCTBYIOIIUX JOTIOTHUTEIBHBIX

U()POBBIX TAHHBIX H3/ICITHS.
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6. Cioco6 mo 1. 5, OTIWYAOIIHMICS TEM, YTO JOTOJIHUTEIbHBIE HU(POBBIE TAHHBIC
W3JIETUSA, COOTBETCTBYIOIMUE IHU(PPOBBIM  JAHHBIM  HW3JIEIHs, CBA3AHHBIM C
MApKUPOBAHHBIM OPUTHMHAJIBHBIM HW3JCIIHEM, KOHKATCHUPOBAHBI C YKA3aHHBIMH

I_[I/I(i)pOBBIMI/I JaHHBbIMHW U3CIHA.

7. Cnoco6 mo moOoMy u3 mm. 1-6, OTIMYArOIuiics TeM, 4TO LU(POBBIE TaHHBIC
MApKUPOBAHHOTO  OPHTHHAIBHOTO  H3JENUSA  BKIIOYAIOT  COOTBETCTBYIOIIHUE
KOHTPOJIbHBIE XAPAKTEPUCTHYECKHE LU(PPOBBIE JAHHBIE YHUKAIBHOW (PH3HUYECKON
XaPaKTEPUCTHKH MAPKUPOBAHHOTO OPUTHHAIIBHOTO M3/IEJHS WM CBSI3aHHOTO 00BEKTa

nin 4CJI0BCKaA.

8. Cmoco6 mo m 7, OTIMYAIOIIUHCS TEM, YTO YHHUKaIbHas (uU3HUecKas
XapaKTEePUCTHKA MAapPKUPOBAHHOTO OPHUTHHAIBHOTO W3AETHS NPEACTaBIACT COOOM
XApPaKTEPUCTUKY 3alIMTHOM MAapKHPOBKM HAa OCHOBE MaTepuala, HAHECEHHOM Ha

OPHUTHHAJIPHOC U3ACTTUC UIIK Ha CBSI3aHHBINH OOBEKT.

9. Cnioco0 mo moooMy U3 mir. 1-8, OTITUYAIOIMUICS TEM, YTO B CITyYae PacIpeaeIcHUs
IU(POBBIX JAHHBIX COOTBETCTBEHHBIX OPHUTHHABHBIX W3ACITHH TAPTHH MEXKIY
3aJJaHHBIMU TIOJIIMH, OONIMMH IS BCEX H3JACIHH TapTHH, W H(POBBIC TAHHBIC,
OTHOCSAINUECS K JTHM TIOJNSAM, HE BKIIFOUYEHBI B IU(POBBIC JAHHBIC H3ACTHA, HO
CTPYIITUPOBAHBI B OTJACIBHBIN OJIOK MAHHBIX TOJICH, CBSI3aHHBIM C TAPTHEH, W TIPH

O3TOM:

1) 1mdPOBYI0 TOANMHCH OPUTHHANBHOTO W3JENHA BBIYHUCIIIOT C  TOMOIIBIO
OTHOCTOPOHHEW (YHKIIMM KOHKATEHAIMH COOTBETCTBYIOIMUX LH(POBBIX JAHHBIX

n3Ieis ¥ U POBBIX JaHHBIX OJTIOKA JAHHBIX MOJICH; U

11) KOHTPOJIbHASA KOPHEBas IM(poBas TOANNCH TOCTYMAET B PACIIOPIKEHHE

MOJIB30BATEIII BMECTE CO CBA3aHHBIM OJIOKOM JaHHBIX TOJICH.

10. Crioco0 BepU(pHUKAIMH ay TCHTUYHOCTH H3JENAS I COOTBETCTBHUS KOTIHH TaKOTO
W3JETTUsT OTHOCUTEITBHO MAPKHPOBAHHOTO OPHUTHHAIBHOTO W3/ICTIHS, IPHHA/IICIKAIIETO
K TIAPTHH OPUTHHANBHBIX H3IEJHH, 3aIIANICHHBIX COTIACHO CIOCO0y TMo JO0OMY U3

m. 1-8, mpu 3TOM Crmoco0 BKITOYAET JTAmbl, TMPH PACCMATPUBAHHUH TECTOBOTO
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O00BEKTa, TPEACTABISIOMIETO COOOM YKa3aHHOE W3/ACTHE WM YKA3aHHYI0 KOIIHIO

H3]ICITUS

MONyYeHUs TU(POBOTO M300pAKEHUA 3AIMUTHOW MAPKHUPOBKH HA TECTOBOM OOBEKTE
MOCPECTBOM yCTpoMcTBa My (OPMUPOBAHUS HM300PAKEHHS, HMEIOMIETO OJOK
(dopMupoBaHUs U300pakeHHUA, ONOK OOpaOdOTKH € MaMATBIO M OIIOK 00pabOTKH

H300pKEHUS;

CUMUTBHIBAHMA TPEACTABICHUS LU(QPOBBIX JAHHBIX H3JEIHSA U CBA3AHHOTO KIIOYa
BEpU(PUKAIMH HA MOIyYEHHOM IU(PPOBOM HM300pPKEHUHU 3AIMUTHOW MAPKHPOBKH HA
TECTOBOM OOBEKTE M H3BJICUCHHS, COOTBETCTBEHHO, COOTBETCTBYIOIIUX TECTOBBIX
IU(POBBIX JAaHHBIX M3ACTUS M TECTOBOTO KIIOYa BEpUPHKALMHU M3 YKa3aHHOTO

CUUTAHHOTO IIPCACTABICHHA

COXpaHEHUs B MAMSATH KOHTPOJIGHOW KOPHEBOW HU(POBOH TMOIIMUCH KOPHEBOTO y3Iia
JepeBa MapTUH OPUTHHAIBHBIX HM3JENUH M NMPOTrPaMMHUPOBAHHA B OJOKe 00pabOTKH
OHOCTOPOHHEH (PYHKIMHU JUTA BEIYUCICHUS HU(PPOBOH MOAMHCH LHUPPOBBIX JAHHBIX H
KOHKATCHAIMH U(PPOBBIX TMOIIMKUCENH COTTIACHO YIOPAIOYECHHOCTH Y3II0B B JIEPEBE H

YIIOPAAOYCHHOCTH KOHKATCHAIUH ACPCBA,

BCpI/I(i)I/IKaI_[I/II/I I[GflCTBI/ITGJIBHOI‘O COOTBETCTBHUA H3BJIICUCHHBIX TCCTOBBIX HH(prBBIX
JaHHbIX MHM3ACJIHA H CBA3dHHOI'O TCECTOBOI'O KIIFOYaA BepI/I(bI/IKaI_[I/II/I COXp&HGHHOﬁ

KOHTPOJIbHOM KOPHEBOH IH(PPOBO TOIMUCH Iy TEM OCYIIECTBICHHS TATIOB!

BBIYHCIIEHUS ¢ TIOMOMIBIO OJHOCTOPOHHEW (PYHKIMH TECTOBOW IU(POBOM ITOIITHUCH
W3BIICYEHHBIX TECTOBBIX ITU(POBBIX MAHHBIX W3JCTHSA, TIPH 3TOM YKa3aHHAS TECTOBAs
U poBas MOANKUCH COOTBETCTBYET TECTOBOMY JIICTOBOMY Y3JIy B TECTOBOM JIEPEBE,

COOTBETCTBYIOIIEM 3aIIUTHOW MAPKUPOBKE HA TECTOBOM OOBEKTE;

W3BIICYEHUS W3 TIOCTEAOBATETFHOCTH IHU(PPOBBIX TOIIMUCEH B TECTOBOM KJIFOUE
BepupUKAIMH [HPPOBON MOAMUCH KAXKAOTO APYroro JHUCTOBOTO y3ja TECTOBOTO
JEPEBA, UMEIOIIETO TAKOM K€ POAUTEIIBCKUH Y3€JL, YTO Uy TECTOBOTO JIMCTOBOTO Y34,
W BBIYHUCTICHUS IU(PPOBON TMOIIMUCH KOHKATEHAIMH TECTOBOW ITU(POBON TOIITUCH U

W3BJICYEHHOM LIU(POBON MOAMKUCH YKAa3aHHOTO KaKIOTO JPYToro JUCTOBOTO y37a, TEM
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CaMbIM TONy4Yas LU(QPOBYIO MOANUCH YKA3aHHOTO TAKOTO K€ POJUTENBCKOTO y37a

TCCTOBOI'0 JIMCTOBOTO Yy3J1a,

MOCJIENOBATEIBHO HA KAXJIOM CIEAYIOIIEM YPOBHE B TECTOBOM JEPEBE U [0
MPEANOCIETHETO YPOBHA Yy370B, W3BIEYECHHUA W3 TOCIEIOBATENBHOCTH LU(POBBIX
MOJANUCENH B TECTOBOM KITFOYE BepuU(HKAIUU IUPPOBOM TOANMUCH KAKIOTO JIPYTOTO
y3l1a, OTJIMYHOIO OT JMCTOBOTO, TECTOBOTO JEPEBA, HMEIOLIETO TAaKOH Ke
POOMTENBCKAM y3€JI, YTO MW NPEABAYINAA TaKOM K€ POJAUTEIBCKHUU  Y3€ll,
PACCMOTPEHHBIM HA TIPEAIIECTBYIONIEM 3Tare, W BBIYUCICHHUS HU(PPOBON MOIMUCH
KOHKaTeHALMHU TU(POBOH MOANKMCH YKAa3aHHOTO COOTBETCTBEHHOT'O KaXKJIOTO JIPYTOTO
y371a, OTIMYHOTO OT JIMCTOBOTO, W TOJYYEHHOM LM(PPOBON TOAIMHMCH YKA3aHHOTO
NPEIBIAYIIETO TAKOTO € POJUTEIBCKOTO y3Ja, TEM CaMbIM IOJy4as LU(POBYIO
MOAIMUCH YKA3aHHOTO TAaKOI'O K€ POAUTEIBCKOrO Yy3Jla YKAa3aHHOTO IIPEABIAYILETO

TAKOIo K€ pOAUTCIIbLCKOTO Yy3J1a,

BBIYHCJICHHA ITU(PPOBOH TOANMUCH KOHKATCHAIIMH TIOyYECHHBIX HHA(POBBIX MOIITHUCEH
Y3JI0B, OTJIMYHBIX OT JIMCTOBBIX, COOTBETCTBYIOLIUX MPEATOCIEAHEMY YPOBHIO Y3JI0B
TECTOBOTO JEpeBa, TEM CaMbIM TIOJly4as IOTCHIIMAbHYI) KOPHEBYIO IH(PPOBYIO

oAU Ch KOPHEBOTO y3J1a TCCTOBOT'O ACPEBA,

MPOBEPKHU COBIMAACHUS TOJIYUYCHHON MOTEHIUATBHON KOPHEBOU HIH(POBOU TOAIHCH C

COXPAaHEHHOW KOHTPOJIbHOM KOPHEBOH IIH(PPOBOH TOAHCHIO,

B PE3YJIbTATE YETO, B CIyYae COBMAICHUS YKa3aHHBIX KOPHEBBIX HU(POBHIX MOIITUACEH,

JaHHBIC U3JCTIHUA HA TCCTOBOM 00BEKTE ABJIAIOTCS JAHHBIMU ITOAJIMHHOI'O U3ACIIHA.

11. Cmoco6 mo m. 10, OTIHYAOIMUKCA TEM, YTO MAapPKHPOBAHHOE OPHUTHHAIIBHOE
W3JENHE 3alIMIIEHO COTJIAcHO cmoco0y mo 1.9, maMaTe OJokKa 00paboTKH

AOIMOJTHUTCIIbHO COXPAHACT CBSI3aHHBIN OJIOK JAaHHBIX HOJIGfI, U IIPHU 3TOM:

3Tam BBIYHCICHHUA TECTOBOW UHU(POBON TMOANMKCH, COOTBETCTBYIOIIEH TECTOBOMY
JUCTOBOMY Yy3JIy B TECTOBOM JEPEBE, COOTBETCTBYIOLIEM 3AIMMTHOM MAapKHPOBKE Ha

TECTOBOM OOBEKTE, BKIIFOYAET BBIYUCIIEHHE C TIOMOINBI0 OJHOCTOPOHHEW (PYHKIHH
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L[H(i)pOBOfI IIoAIMMCHU KOHKATCHAllMM HM3BJICYCHHBIX TCCTOBBIX I_[I/I(i)pOBBIX JaHHBIX

W3JENHA ¥ IU(POBBIX TAHHBIX COXPAHEHHOTO OJIOKA JAHHBIX TTOJIEH.

12. Crioco6 mo mobomy u3 m. 10 u 11, OTIHYAIOIMUICS TEM, YTO WU3/ENHE 3AIIUIIECHO
MyTEM COXPAHEHHUSA KOHTPOIBHOH KOPHEBOHM IM(PPOBON MOANMKMCH B JOCTYIHOW I
MOMCKAa KOPHEBOM 0a3e MaHHBIX, OTKPBITOM JUIA MOJIb30BATENA, COTJIACHO CIOCOOY TI0
M. 2, ¥ YCTPOHCTBO A (POPMHPOBAHHUA H300PAKEHHS JOTOTHUTEIHHO OCHAIIEHO
OJOKOM CBS3H, BBITIOJTHEHHBIM C BO3MOKHOCTBIO OTIIPABKU U MPUEMA 0OPATHO JAHHBIX

nocpeacTBOM KaHajla CBA3H, IIPHU OTOM CIIOCOO BKITFOYAET NpCaABAPUTCIIbHBIC 3TAllbI:

OTIPaBKU OJIOKOM CBSI3U IIOCPEACTBOM KaHaja CBA3H 3alpoca B YKa3aHHYIO KOPHEBYIO

0a3y TaHHBIX U MPHEMa OOPATHO KOHTPOJIBHON KOPHEBOH LU(POBOM MOAINCH; U

COXPAHEHHUS TPUHATOH KOPHEBOH IM(POBOM TMOANMUCH B TMAMATH YCTPOWCTBA A

(hOopMUPOBAHUS H30OPAKEHUS.

13. Cnoco6 mo mooomy u3 m. 10 u 11, OTIHYAIOIMUICS TEM, YTO WU3JIEJIHE 3AIIUIICHO
COTJIACHO CIMOCcOO0y MO 1.3, YCTPOWCTBO id (POPMHUPOBAHHA H300OPAKEHHS
JOTOJTHUTENTLHO OCHAIIEHO OJIOKOM CBSI3H, BBIITOJIHCHHBIM C BO3MOYKHOCTBIO OTIIPABKH
W TpHEeMa JaHHBIX TOCPEACTBOM KaHalla CBA3H, MPH 3TOM CIOCOO BKJIFOYAET

npeaABaprUTCIIbHBIC STallbI:

CUHUTBIBAHHUA OAHHBIX IO AOCTYITY K KOPHCBOMY Y3]1y, MAPKHPOBAHHBIX Ha TCCTOBOM

00BEKTE, C IOMOIIBIO YCTPOUCTBA IS POPMHUPOBAHHSA H300PAKECHHS;

OTHPABKH OJIOKOM CBSI3H IMOCPEICTBOM KaHAJA CBS3H KOPHEBOTO 3aMPOca B yKa3aHHbIH
uHTEpeic mocTyma, comepskamero Iu(pPOBbIe JaHHBIC HW3ICTHS WIH THQPOBYIO
MOJIUCh YKA3aHHBIX I[HM(QPOBBIX JTAHHBIX H3ACIHA, MOJyYaeMble M3 3aIUTHOM
MapKHPOBKH Ha TECTOBOM OOBEKTE, M TpHEeMa OOpaTHO COOTBETCTBYIOLICH

KOHTPOJIbHOW KOPHEBOH IHU(PPOBOH OATUCH CBA3AHHOW MAPTHH, U

COXPAaHEHHUs TPHHATOW KOHTPOJIHHOW KOPHEBOHW IM(POBOH TOANMHCH B TAMATH

yCTpoiicTBa A7t (POPMUPOBAHUS H30OPAKEHHS.



WO 2020/011447 PCT/EP2019/064359

14. Crroco6 mo mooomy w3 min. 10—13, OTIMYAOMHNCS TEM, YTO WU3JIEIHE 3AIIHIIEHO
COTJIACHO cmoco0y mo mrobomMy U3 M. 5 W 6, U yCTPOMCTBO s (HOPMUPOBAHUSA
W300paKCHUST JTOTIOTHUTENIFHO OCHAICHO CPEICTBAMH CBSI3H, BBITIOJTHEHHBIMH C
BO3MOJKHOCTBIO OTMPaBKH B WHTep(eic HHPOPMAIMOHHON 0a3bl JAHHBIX 3ampoca Ha
uH(pOpPMAIHIO, coaepKamiero U(POBBIE JAHHBIE HW3JETHS WIH COOTBETCTBYIOIIHE
JNaHHbIE IM(POBOH TOANMCH HW3ACTHSA, TMOTyYaeMble W3 3AIMUTHON MAapKUPOBKH HA
TECTOBOM OOBEKTE, W TpHeMa OOPATHO COOTBETCTBYIOIIMX JIOTIOJHHUTEIHHBIX

U POBBIX JAHHBIX U3CIIHA.

15. Cnoco6 mo moOomy w3 1. 10—14, OTIUYAOTIHICS TEM, YTO WU3/IETTUE 3aUIUIIECHO
COTJIACHO CIMoco0y mo moOoMy W3 1.7 U 8, M yCTpOHMCTBO Ans (popMHpOBaHMA
H300paKEHHSA JOTIOJTHUTEIEHO OCHAIIEHO TATYHKOM, BHITIOJTHEHHBIM C BO3MOKHOCTBIO
OOHApy)KCHHS  YHUKAIbHOH  (PU3HYECKOW  XAPAKTEPHUCTHKH  COOTBETCTBEHHO
MapKHPOBAHHOTO OPUTHHAIIBHOTO M3JENUA WIH CBA3aHHOTO OOBEKTA WM YETIOBEKA, U
OMOK  0OpabOTKHM  3ampOTPAMMHPOBAH  JJISI  HM3BJIICYCHHS  COOTBETCTBYIOIIHX
XapaKTePUCTHYECKUX IH(PPOBBIX NAHHBIX W3 CUTHAJIa OOHAPYKEHUS, TPUHATOTO OT
JaTYMKA, YCTPOMCTBO i1 (DOPMHPOBAHHUS H300PAKCHHUS COXPAHAECT B TAMATH
KOHTpOJIbHBIE XapakTepucTuueckue Irdpossie maHasie CDD, COOTBETCTBYIOIIHE
YKa3aHHOM  YHUKAaJIbHOMH duznyecKon XapaKTEPUCTUKH COOTBETCTBEHHO
MapKHPOBAHHOTO OPHUTHHAJBHOTO W3CHS WA CBSI3aHHOTO OOBEKTA WM YEIIOBEKA,
MPH 3TOM CIOCOO BKITOYACT JOMOJIHUTEIIbHBIC 3Talbl, MPH PpPacCMaTPHBAHHH
CyOBeKTa, MPEACTABIIIONIET0 COOOM YKa3aHHOE H3JEIUE WIIH YKA3aHHBIM CBS3aHHBIN

00BEKT HJIN YEJIOBEKA:

OOHApy)KEHHA C TIOMOINBIO JATYMKA YHHUKABHOW (PU3UYECKOH XapaKTEPHUCTUKU
CYOBEKTa W H3BIICYEHHSA COOTBETCTBYIOMIMX MOTEHIHAIBHBIX XapaKTEPUCTHYECKUX

1 poBbIx ganHbpx CDDS;

CPaBHEHHUS TIONYYCHHBIX TMOTCHIMATBHBIX XaPAKTEPHUCTUUYECCKUX LH(POBBIX JTAHHBIX
CDD° ¢ COXpaHEHHbIMH KOHTPOJIBHBIMH XapPAKTEPUCTHYECKMMH  IH(PPOBBIMU

paaaeiMH CDD; u
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B CJIy4ae CXOKECTH IMOTEHIHAIBHBIX XapaKTEPUCTHYECKHX IHPPOBBIX HaHHbix CDD*
C COXPAaHEHHBIMH KOHTPOJIbHBIMH XapaKTEPUCTHYECKUMH IU(PPOBBIMH JaHHBIMU
CDD, ¢ 3agaHHBIM KpPUTEPHEM MAOMyCTHMOTO OTKIIOHEHHSA, CYyOBEKT CUHTAETCS
COOTBETCTBYIOLIMM, COOTBETCTBEHHO, TOJJIHHHOMY H3ACIUI0 WO OOBEKTY WIH

YCJIOBCKY, I[efICTBHTeJIBHO CBA3aHHOMY C TTOAJIMHHBIM HU3ICITHCM.

16. Cnoco06 BepupHKAIUK COOTBETCTBHUS LU(PPOBOTO H300PAKECHUA HU3IACIHA
OTHOCHUTEIBHO MAapKUPOBAHHOTO OPUTHHAIBHOTO M3AETHs, MPHHALICKAIIETO K
MapTUU OPUTHMHATBHBIX W3JENHH, 3aIMUIIEHHBIX COTJIACHO CIOCO0Y MO MOOOMY W3

. 1-8, mpu 3TOM croco0 BKITOYAET STAIbL:

nojyueHuss U(PPOBOTrO0 H300PAKEHUS H3ICITHS, JEMOHCTPUPYIOLIETO 3alUTHYIO
MApKAPOBKY HA W3JCJIHH, TOCPEJACTBOM yCTpo¥cTBa ausi  (OPMHPOBAHHUS
W300pPKEHUS, UMEIOIETro OJOK (GOpMHUpPOBAHHA H300paKEHHS, OJIOK O0OpPaOOTKH C

MaMATHIO ¥ OJIOK 00paOOTKH H300payKEHUS,

CUMTHIBAHMA TIPEJICTABICHHUA IM(PPOBBIX JAHHBIX H3JENUSA W CBA3AHHOTO KIHOYa
BepU(PHUKAIMH HA TOTYYCHHOM HU(PPOBOM H300PAKEHUH 3aNIMTHOH MApKHPOBKH W
W3BIICYCHUS, COOTBETCTBEHHO, COOTBETCTBYIOIMMX TECTOBBIX LH(PPOBBIX HTAHHBIX
W3JENMHUA M CBA3aHHOTO TECTOBOTO KITOYA BEPU(UKANWHU M3 YKA3aHHOTO CUUTAHHOTO

MPEACTABICHUSA;

COXPAHECHHS B MAMSITH KOHTPOJIBHOW KOPHEBOH IU(POBOM MOIIMUCH KOPHEBOTO y3j1a
JepeBa MAPTHH OPHUTHHAIBHBIX W3ACIHH M MPOTPAMMHUPOBAHUSA B OJIOKE 00OpabOTKH
OJTHOCTOPOHHEH (DYHKIUH JUTA BBIYUCIICHHUS [IH(POBOH MOIMHCH TU(PPOBBIX JTAHHBIX H
KOHKATECHAIMH [HAQPOBBIX MOIMHCEH COTTIACHO YIOPSAAOYECHHOCTH Y3JIOB B JCPEBE U

YIOPAAOYCHHOCTH KOHKATCHAIIUA ACPCBA,

BepI/I(i)I/IKaI_[I/II/I I[GflCTBI/ITCJ'IBHOFO COOTBCTCTBHUA H3BJIICUCHHBIX TCCTOBBIX I_[I/I(i)pOBBIX
JaHHbIX H3ACIHNA H TCCTOBOI'0 KIIHOYa BepI/I(l)I/IKaI_[I/II/I COXpaHCHHOfI KOHTpOJ'IBHOfI

KOPHEBOH (POBON MOATHCH ITyTEM OCYIIECTBICHHS 3TATIOB:

BBIYHCIIEHUST ¢ TIOMOMIBIO OJHOCTOPOHHEW (PYHKIIMH TECTOBOW IU(POBOU ITOIITHUCH

H3BJIICYCHHBIX TCCTOBBIX I_[I/I(i)pOBBIX AAHHBIX U3ACTTHUA, TIPU 3TOM YKa3aHHasA TCCTOBasA



WO 2020/011447 PCT/EP2019/064359
10

mu(poBas MOANKUCH COOTBETCTBYET TECTOBOMY JIICTOBOMY Y3]Iy B TECTOBOM JIEPEBE,

COOTBETCTBYIOIIEM 3aIIUTHOW MAPKUPOBKE HA TECTOBOM OOBEKTE;

W3BIICYEHUS W3 TIOCIEAOBATETFHOCTH IH(POBBIX TOIAMUCEH B TECTOBOM KIFOYE
BepupUKAIMK [HPPOBON MOAMUCH KAXKAOTO APYroro JUCTOBOTO y3ja TECTOBOTO
JEPEBA, UMEIOIIETO TAKOH K€ POAUTEIIBCKUH Y3€JI, YTO Uy TECTOBOTO JIMCTOBOTO Y314,
W BBIYUCICHUS IU(PPOBON MOIMUCH KOHKATEHAIMH TECTOBOW IU(POBON TOIIMUCH U
W3BIIEYEHHOU IIU(PPOBOY TOIIMUCH YKA3aHHOTO KKIOTO APYTOr0 JIUCTOBOTO Y3IIa, TEM
caMbIM TIONTy4ass LU(POBYIO MOAMHCH YKA3aHHOTO TAKOTO JKE€ POTUTEINBCKOTO Y37a

TCCTOBOI'O JIMCTOBOTO Yy3J14,

MOCIEOBATEIPHO HA KAKAOM CIEAYIOIIEM YPOBHE B TECTOBOM JEPEBE U 10
NPEATNIOCIIEAHETO YPOBHS Y3II0B, HM3BIICUEHHA M3 IOCIENOBATEIBHOCTH IM(POBBIX
MOJIHCEN B TECTOBOM KIIFOUE€ BepHUPHKAIMU [H(POBOM MOANHCH KAKIOTO JPYrOro
y371a, OTIMYHOTO OT JIMCTOBOTO, TECTOBOIO JEpPEBA, HMEIOMIETO TaKOM Ke
POAMTENBCKAM Y3€J, YTO M NPEABIAYIIHM TaKOW K€ POJUTEIBCKUM Y3ell,
PAcCMOTPEHHBIM HAa TPEALIECTBYIOIEM JTare, W BBIYHCICHUSA IM(POBOH MOIIHMCH
KOHKATCHAIMH IU(PPOBOH TOIMUCH YKA3aHHOTO COOTBETCTBEHHOTO KAKIOTO JIPYTOTr0
y37a, OTJAMYHOTO OT JIMCTOBOTO, W TOJYYCHHOH HU(POBOU TMOAIUCH YKA3aHHOTO
NPEABIAYINETO TAKOTO JK€ POAMTENIBCKOTO y371a, TEM CaMbIM MONy4as IH(POBYIO
MOJIUCh YKA3aHHOTO TAaKOT0 K€ POAMTEIBCKOrO Y3Ja YKa3aHHOIO IPEAbLIYINEro

TAaKOT'O K€ POAUTCIBCKOIO Y3ia,

BBIYHCIICHUA U(PPOBOH TOAMUCH KOHKATCHAIIMH TIOyYEHHBIX HHU(POBBIX TOIITHCEH
Y3JI0B, OTIIMYHBIX OT JIMCTOBBIX, COOTBETCTBYIOLIUX MPEANOCICAHEMY YPOBHIO Y3II0B
TECTOBOTO JEpPEBa, TEM CAMBIM TOJyYas TOTCHIMAIBHYI0 KOPHEBYIO IH(PPOBYIO

moANMrUCh KOPHEBOTO y3/1a TCCTOBOI'O ACPEBA, U

MPOBEPKHU COBIMAACHUSA TOTYUYCHHON MOTEHIUATBHON KOPHEBOH HH(POBON TTOAIHCH C

COXPaHEHHOW KOHTPOJIbHOM KOPHEBOH HH(PPOBOI TOANHCHIO,
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B PE3yJBTATE YETO, B CIIyYae COBMAACHHUS YKa3aHHBIX KOPHEBBIX HU(POBBIX TOIITHUCEH,
muppoBoe  U300pPAKEHHE  HW3JACNHA  SABIIETCS  HM300pPAKEHHEM  IOJTUHHOTO

MapKUPOBAHHOT'O OPUTHHAIBHOTO U3JETHS.

17. Cnoco® mo m. 16, OTIHYAIOIIUICA TEM, YTO MAPKHPOBAHHOE OPUTHHAIBHOE
W3JENHUE 3alIMIIEHO COTJIAcHO cmoco0y mo 1. 9, maMATe OJokKa 00paboTKU

AOTIOJTHUTEIIbHO COXPAHACT CBSI3aHHBIH OJIOK JaHHBIX HOJIGfI, H IIPHU 5TOM:

3Tam BBIYUCICHUA TECTOBOM IU(PPOBOM TMOANUCH, COOTBETCTBYIOLIEH TECTOBOMY
JUCTOBOMY y3Jly B TECTOBOM JEpPEBE, COOTBETCTBYIOLIEM 3AIIUTHON MapKUpPOBKE Ha
TECTOBOM OOBEKTE, BKIIFOYAECT BBIYUCIIEHHUE C TIOMOINBIO OJHOCTOPOHHEH (PyHKLIMHU
UG pPOBOM MOMMUCH KOHKATEHAIMM W3BJICYCHHBIX TECTOBBIX LU(POBBIX JAHHBIX

W3IEHA U IU(PPOBBIX TAHHBIX COXPAHEHHOTO OJI0KA JAHHBIX TOJICH.

18. Cnoco6 mo mrobomy w3 1. 16 u 17, OTIHYAOMIMICA TEM, YTO OPUTHHAIBHOE
W3/ETTHE 3aLIMIIECHO IyTEM COXPAHEHHUS KOHTPOJIBHOW KOPHEBOM LU(POBON MOIIHUCH
B JOCTYIHOHW JJIsi TIOMCKAa KOPHEBOH 0a3e MaHHBIX, OTKPBITOW I TMOJIb30BATEII,
COTJIACHO Cmoco0y Mo 1.2, W YCTPOWCTBO i (HopMHpPOBaHHS W300PAKEHUS
JOTIOTHUTEITFHO OCHAIIEHO OJIOKOM CBSI3H, BBITTOJTHEHHBIM C BO3MOYKHOCTBIO OTIIPABKH
W pueMa 0OpPaTHO JAHHBIX IMOCPEACTBOM KaHANIA CBSI3H, MPH STOM CIOCOO BKITFOYAET

npeaABaprUTCIIbHBIC STallbI:

OTHPaBKU OJIOKOM CBSI3U IIOCPEACTBOM KaHaja CBA3H 3aMpoca B YKa3aHHYIO KOPHEBYIO

0a3y JaHHBIX ¥ TIpUEMa 0OPATHO KOHTPOJFHOW KOPHEBOH HH(PPOBOH TOATUCH; U

COXPAaHEHUs TPHUHATOW KOPHEBOW MHM(POBON TMOMIMUCH B TAMATH YCTPOHCTBA IS

dhopMHpPOBAHUST U300PAKEHUS.

19. Crmoco6 mo mrobomy u3 mm. 16-18, oTnHyarommiics TeM, YTO OPWUTHHAIBHOE
W3JENHE 3AIMUNOICHO COTJIACHO CIOCO0y MO MoOOMYy W3 . 7 ¥ 8, U yCTPOMCTBO IS
(OpMHPOBAHUS H300PAKEHUS TOTIOTHUTETFHO OCHAINEHO JATYHKOM, BBITIOJTHEHHBIM C
BO3MOJKHOCTBIO  OOHApPY)KEHHS  YHUKATbHOW  (DU3WYECKOW  XapaKTEPHCTHUKU
COOTBETCTBEHHO OOBEKTAa WM 4YEJIOBEKa, CBI3aHHOTO C MapKHPOBAHHBIM

OPUTHHABHBIM H3/ETTHEM, W OJOK 0OpabOTKH 3amporpaMMHUpPOBAH JJIS HU3BICUCHUS
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COOTBETCTBYIOIIMX  XaPAKTEPUCTHYECKHX  IM(PPOBBIX JAHHBIX W3 CHTHAlA
OOHapy’KeHUs, MPUHATOTO OT AATYUKA, YCTPOUCTBO s (POPMUPOBAHUS U300PASKEHHUS
COXpaHSAET B MAMATH KOHTPOJBHBIE XapakTepucTuueckue mudposbie manasie CDD,
COOTBETCTBYIOIIME  YKA3aHHOM  YHUKATbHOH  (PH3MUYECKOM  XapaKTEPUCTHKE
COOTBETCTBEHHO CBS3aHHOTO OOBEKTa HWIIM YENIOBEKA, IMPU ITOM CIOCOO BKIIOYAET
JOTOHUTENHBIE JTAlbl, IPH PACCMATPUBAHUM CYOBEKTa, NMPEACTABIAIOMETO COO0M

YKa3aHHBIN CBA3AHHBIN 00BEKT WM YETIOBEKA!

OOHApPY’>KEHUSA C TOMOINBI0 JAaTYMKA YHUKATbHOW (PU3UUECKOM XapaKTePHCTUKU
CyOBEKTa W HM3BIICYECHHUSA COOTBETCTBYIOIIMX IMOTEHLIHUAIBHBIX XapaKTEPUCTHYECKHX

1 posbIx ganHbx CDDS;

CPAaBHEHHS TOJyYEHHBIX MOTCHIUAIBHBIX XaPAKTEPUCTHUECKUX LM(POBBIX TAHHBIX
CDD® ¢ COXpaHEHHBIMH KOHTPOJIBHBIMH XapaKTEPUCTHYECKUMHU  LH(PPOBBIMH

panabeiMH CDD; u

B CJIy4ae CXOKECTH TMOTEHIUAJIBHBIX XapaKTEPUCTHIECKUX HU(PPOBbIX nanHbx CDDC
C COXPAaHEHHBIMH KOHTPOJBHBIMH XaPAKTCPUCTHUYECKAMHU IU(PPOBBIMH JTAHHBIMU
CDD, c¢ 3amaHHBIM KpHTEPHEM JOIYCTHMOTO OTKJIOHEHHS, CYOBEKT CUHUTACTCA
COOTBETCTBYIOIIMM, COOTBETCTBEHHO, OOBEKTy WM YEJIOBEKY, IEHCTBHUTEIHHO

CBA3aHHOMY C IMOJJIMHHBIM MAapKUPOBAHHBIM OPUTHHAJIbHBIM H3ACITACM.

20. Hzpenue, npuHamjeKamee MAPTHH MHOXKECTBA OPUTHMHAJBHBIX W3ACIUN U
3aIMUIIEHHOE OT TOIMETKH WK (pambCHUPHUKAIMH COTIIACHO CIOCOOY O JIFOOOMY W3
. 1-9, mpu 3TOM Kaka0€ OPUTHHAIBHOE W3/IENHE TTAPTHH UMEET CBOM COOCTBEHHBIC
nU(POBbIE JTAHHBIE W3JEIUA M COOTBETCTBYIOIIMHA K04 BepH(HKAIMH, YKa3aHHAS
MAPTHSA UMEET COOTBETCTBYIOLIYIO KOHTPOJIBHYIO KOPHEBYIO IH(PPOBYIO TOAIHKCH, TIPH

OTOM H3JACITUC COOCPIKUT:

MAIIMHOYUTAEMYIO  3alUTHYI0O MApPKUPOBKY, HAHECEHHYK) Ha HU3JACIHE H©
BKJTFOYAIONIYI0 TPEJACTABICHHE €ro IHM(POBBIX MAHHBIX H3ACITUS H €ro KIIoua

BepHu(pHUKaIHH.
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21. Uzmemme mo m. 20, oTnHUaromeecs TeM, YTO MH(POBHIC MaHHBIE W3ICTHI
BKITIOYAIOT  KOHTPOJIbHBIE  Xapakrepuctuyeckue I1wdposeie  maHasie CDD
COOTBETCTBYIOLIEH VHUKAJIbHOW (DH3MUECKON XaPAKTEPUCTHKU HW3JEHHA WU

CBSA3aHHOTO OOBEKTA UJIH YEJIOBEKA.

22. Uzpemme mno 1. 21, oToMuaromeecs TEM, YTO YHHKaJbHas (u3Hueckas
XapaKTEPUCTUKA H3JENHA TPEACTABISIET COOOM  XapaKTEepPHCTUKY  3aIlMTHOM

MapKHUpPOBKH Ha OCHOBC MaTCpHalia, HAHECEHHOM Ha M3/CIIHE.

23. CucreMa Bepu(PHUKALIMK ay TEHTHYHOCTH H3ACIHSA WA COOTBETCTBHA KOTIMH TaKOTO
W3/ICNTHS OTHOCHTEIFHO MAPKUPOBAHHOTO OPUTHHAIBHOTO M3CITHS, MPUHA/IEKAIIETO
K MAPTHA OPUTHHANBHBIX HM3/CHIA, 3aIIUIICHHBIX COTJIACHO CIOCO0Y MO JIF0OOMY H3
rm. 1-8, mpH 3TOM cHcTEMA COAEPIKUT YCTPOUCTBO A (POPMUPOBAHHSA H300PAKEHH,
uMmeroniee 00K (GopMHUpOBaHHS W300paKEHUs, OJOK OOPAOOTKH C MAMATHIO U OJIOK
00paboOTKH H300paKEHHA, NPU ITOM NAMATH COXPAHAET KOHTPOIBHYIO KOPHEBYIO
U(PPOBYIO MOAMKCH AEPEBA, COOTBETCTBYIOIIETO MAPTHH OPHUTHHAIBHBIX HU3ICITHH, U
OJTHOCTOPOHHIOI (PYHKITHIO SIS BEIYHCIICHUS IU(DPOBOH MOATUCH TU(POBBIX JAHHBIX
1 KOHKATCHAIMH TU(PPOBBIX TIOAMKCEH COTIIACHO YIIOPSIOYCHHOCTH Y3JI0B B JIEPEBE U
YHOPAZOYEHHOCTH KOHKATEHAIIMH JepPeBa, 3alpOrpaMMHpPOBAHHOH B  OJIOKe

00paOOTKH, TTPH ITOM YKa3aHHAS CHCTEMA BBITIOJTHEHA C BO3MOYKHOCTHIO:

MOJTyYCHHs] C TIOMOINBIO YCTPOMCTBA IS (DOPMHUPOBAHUS H300PAKEHHS IHUPPOBOTO
HW300paKEHUSA 3aMUTHON MAPKHUPOBKH Ha TECTOBOM OOBEKTE, MPEICTABIIAIOIIEM COOOH

YKa3aHHOC U3CTTUC UK YKAa3aHHYI0 KOITWIO U3ACTTHA

CUMTHIBAHMA C TIOMOIIBIO YyCTPOWCTBA Ui  (DOPMHUPOBAHUSA  HM300pAKECHUSA
MPEICTaBICHUA [MH(POBBIX JAHHBIX H3JEHMA U CBA3AHHOTO KIIFOYa BEepH(PHUKAIMH HA
MOJTyY€HHOM LTU(POBOM H300pKEHHUH 3aNIUTHONH MAPKUPOBKH HA TECTOBOM OOBEKTE
W W3BIICYCHHSA, COOTBETCTBEHHO, COOTBETCTBYIOIIMX TECTOBBIX LHU()POBBIX JAHHBIX
W3MeNUA W TECTOBOTO KIOYAa BepU(UKAIMHA W3 YKA3aHHOTO CYHTAHHOTO

MPEACTABIICHHUSA;
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BepU(UKAIIUH JCHCTBUTEIHPHOTO COOTBETCTBHS HM3BJIICYCHHBIX TECTOBBIX MH(POBBIX
JAHHBIX HM3JENHS M CBA3aHHOTO KIF0Ya BEpH(UKAIMH COXPAHEHHOH KOHTPOJIBHOM
KOpPHEBOH 1HM(POBONM TOANHUCH TYTEM OCYIIECTBICHHA Ha OJOKe 00paboTKU

AOTIOJTHUTCIIbHBIX 3aIIPpOTPaAMMHPOBAHHBIX 3TAIlIOB!

BBIYHCIIEHUS ¢ TIOMOIIBIO OJTHOCTOPOHHEH (DYHKIIUH TECTOBOM U(POBOM TOIUCH 3
BBIYHCIIEHHOW TECTOBOM UU(POBOM TOIIMUCH H3BIIEYCHHBIX TECTOBBIX ITU(POBBIX
JAHHBIX W3JEIHUs, TIPH 3TOM yKa3aHHAs TeCTOBas HU(poBas MOAMUCH COOTBETCTBYET
TECTOBOMY JIMCTOBOMY VY3JIy B TECTOBOM JEPEBE, COOTBETCTBYIOINEM 3aIlMTHOU

MapKHPOBKE HA TECTOBOM OOBEKTE;

W3BJICYEHUA W3 TOCIIEAOBATEIBHOCTH LM(PPOBBIX MOANMHUCEH B TECTOBOM KIFOUE
BepupUKAUK TUPPOBON TMOAMUCH KKIOTO JAPYroro JHCTOBOTO Yy37a TECTOBOTO
JepeBa, HIMEIOIIErO TAKOM K€ POJUTEIIBCKHH Y3€IL, YTO H'y TECTOBOIO JIHCTOBOIO Y314,
W BBIUUCIIECHUS IU(PPOBON MOANMUCH KOHKATEHAIMHA TECTOBOM LU(PPOBON MOAIUCH U
W3BJICYCHHOM [U(POBON MOIMHUCH YKa3aHHOTO KKIOTO JPYTOr0 JTUCTOBOTO Y371a, TEM
CaMbIM TIONy4Yas HU(PPOBYIO TMOANUCH YKA3aHHOTO TAKOTO K€ POJUTEIBCKOTO y37a

TCCTOBOI'0 JIUCTOBOTO y3J1a,

MOCIIEAOBATEIbHO HA KaXKAOM CIEAYHOIIEM YPOBHE B TECTOBOM JEPEBE H IO
NPEATOCTIEHETO YPOBHS Y3710B, M3BICYEHHUS M3 IMOCIEIOBATENBHOCTH MH(POBBIX
MOJITUCEH B TECTOBOM KITFOUE BepH(PHKAIMH TU(PPOBOH MOANMHUCH KAKIOTO IPYToro
y371a, OTJIMYHOTO OT JHMCTOBOrO, TECTOBOTO JEPEBa, HMEIOINEr0 TaKOM ke
POMMTENBCKAM VY3€JI, YTO M NPEABIAYIIMM TaKOW K€ POJUTEIBCKUM  Y3€ll,
PACCMOTPEHHBIM HA TIPEANISCTBYIOMEM 3Tare, W BBIYUCICHHUS HH(YPOBOU TOIIHCH
KOHKaTeHAMH IU(PPOBOH MOAMUCH YKA3aHHOTO COOTBETCTBEHHOTO KAKIOTO IPYTOTO
y37a, OTIAWUYHOTO OT JIMCTOBOTO, W TIONYYEHHOH HU(POBON TMOMIUCH YKA3aHHOTO
MPEIBIAYIIETO TAKOTO K€ POTUTEIBCKOTO Y371a, TEM CaMbIM TONy4as MH(POBYIO
HNOJAIKCH YKA3aHHOIO TAKOTO JK€ POIMTEIBCKOrO Y3714 YKAa3aHHOTO IIPEABLAYLIETO

TAKOI'0 K€ POAUTCIIbCKOTO Y314,

BBIYUCIICHUA IU(PPOBON MOANMMCH KOHKATEHALWH TIOJyYE€HHBIX HU(POBBIX MOIMHCEN

Y3JI0B, OTIIMYHBIX OT JIMCTOBBIX, COOTBETCTBYIOLIUX MPEANOCIEAHEMY YPOBHIO Y3JI0B
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TECTOBOTO JIEPEBa, TEM CaMbIM TIOJy4Yas TOTEHIHATBHYIO KOPHEBYIO HH(POBYIO

OOAITHUCH KOPHEBOT'O y3J1a TCCTOBOTO ACPCBA, U

MPOBEPKHU COBMAJEHUS TOTy4Y€HHON MOTEHIIHAIBHON KOPHEBOH LU(POBOH MOIIUCH C

COXpaHEHHOW KOHTPOJIBHOW KOPHEBOH IIU(POBOH MOAMHCEHIO,

B PE3yJIbTATE YETO, B CIIy4ae COBMAAEHHUS YKa3aHHBIX KOPHEBBIX U(POBBIX TOIMUCEH,
CHUCTEMA BBIMOIHEHA C BO3MOKHOCTBIO JOCTABKH YKa3aHUs TOTO, YTO JAHHBIE U3JEIHA

Ha TECTOBOM OOBEKTE SABIIAIOTCS JaHHBbIMH ITOAJIMHHOI'O U31CIHA.

24, Cuctema mo 1. 23, OTIMYAKOIIAACS TEM, YTO MApPKUPOBAHHOE OPUTHHAIBHOE
W3JICIHE 3alMUIIEHO COTJIACHO CrmocoOy Tmo 1. 9, mamsaTe Ooka 0O0padOTKH

AOIIOJIHUTCIIbPHO COXPAHACT CBSI3aHHBIN OJIOK JaHHBIX HOHeﬁ, H IIPpHU 53TOM!

3Tan BBIYHMCICHHA TECTOBOH UU(POBOH TOAIMKCH, COOTBETCTBYIOIIEH TECTOBOMY
JUCTOBOMY Y3]Iy B TECTOBOM JEPEBE, COOTBETCTBYIOIIEM 3AIIMTHOM MapKHPOBKE Ha
TECTOBOM OOBEKTE, BKITFOYACT BBIYUCIICHHE C TIOMOINBIO OJHOCTOPOHHEW (PYHKIMH
U POBOH TMOMIMTUCH KOHKATECHAIIMH HW3BIICYCHHBIX TECTOBBIX HU(POBBIX JTAHHBIX

W3IEMHA U IU(PPOBBIX TAHHBIX COXPAHEHHOTO OJI0KA JAHHBIX TTOJICH.

25. Cucrema BepuU(HKAIIMH COOTBETCTBHS ITU(PPOBOTO H300PAKEHUS HW3ICTUI
OTHOCHTEJIbHO MAapPKHPOBAHHOTO OPHUTHHAIBHOTO W3JCNHSA, TMPHHAICKAIIETO K
MAPTHH OPHUTHHATBHBIX W3JENHN, 3AIMUIICHHBIX COTJIACHO CIOCOOY MO JIFOOOMY W3
. 1-8, mpu 3TOM cHUCTEMa COAEPIKHUT YCTPOMCTBO A (POPMHPOBAHUS H300PAKECHH,
nMerormee 010K (OPMHPOBAHUS H300PAKEHHS, OJOK 00PAOOTKH C MaMATHIO U OJIOK
00paOOTKH W300pPaKEHWA, TPH 3TOM TAMATh COXPAHAET KOHTPOJBHYIO KOPHEBYIO
U POBYIO MOINKCH JCPEBA, COOTBETCTBYIOIMETO MAPTHH OPHTHHAIBHBIX WU3ICITHH, W
OJHOCTOPOHHIOK (DYHKIIUIO JJIs1 BEIYUCICHHS TU(PPOBOM TOAMHCH U(PPOBBIX TAHHBIX
Y KOHKATECHAIMH [HA(POBBIX MOAIMKUCEH COTTIACHO YITOPSA0YEHHOCTH Y3JIOB B IEPEBE U
VHOOPSIIOYEHHOCTH  KOHKATCHAI[MH  JIEPeBa, 3alpoOrpaMMHPOBAHHOW B  OJIOKe

00pa0OTKH, TIPH ITOM YKa3aHHAS CHCTEMA BBITIOJTHEHA C BO3MOYKHOCTHIO!

NONy4YeHUs LU(PPOBOTO M300paKEHUS H3AEIHA, JEMOHCTPHPYIOLIETO 3aIIUTHYIO

MAapKHPOBKY Ha W3/CITHH, TOCPEACTBOM yCTPOUCTBA I OTOOPAKEHUS;
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CUMTHIBAHUS C TOMOINBIO YCTpPOWCTBA it  (DOPMHPOBAHHUS  H30OPAKCHHSA
MPEACTABIICHUST U(PPOBBIX JAHHBIX W3JETHS U CBA3aHHOTO KITFOYa BEPU(DHUKAIIMHA HA
MOJIyYeHHOM I[H(PPOBOM H300PAKECHUH 3aIMMUTHOW MAPKHUPOBKH U HW3BIICUCHUS,
COOTBETCTBEHHO, COOTBETCTBYIOIUX TECTOBBIX UU(POBBIX MAHHBIX W3ACIHAA U
CBI3aHHOTO TECTOBOTO K/I0OYa BepU(UKAIMH W3 YKA3aHHOTO CYWUTAHHOTO

MPEACTABICHUSA;

BepU(UKAIIUN JEHCTBUTEIHPHOTO COOTBETCTBUS HM3BJICYCHHBIX TECTOBBIX MH(POBBIX
JAaHHBIX H3JEIUSA M TECTOBOTO KITIOYa BEPHU(PHKALMU COXPAHEHHOH KOHTPOJBHOM
KOpPHEBOH IM(POBOH NOANUCH TMYyTEM OCYIIECTBICHHA Ha OJOKe 00paboTKu

AOIIOJTHUTCJIBHBIX 3aITPOTPAMMHPOBAHHBIX 3TAaIlIOB!

BBIYUCIICHHSA C TOMOINBI0 OJHOCTOPOHHEH (PYHKIMH TECTOBOM IM(POBOH MOAMHCH
W3BJICYCHHBIX TECTOBBIX IM(PPOBBIX JAHHBIX WU3JCTHS, IIPH 3TOM yKa3aHHAs TECTOBAS
1udpoBast MOAMUCH COOTBETCTBYET TECTOBOMY JIMCTOBOMY Y3Jy B TECTOBOM JEPEBE,

COOTBETCTBYIOIIEM 3alTUTHONH MAPKUPOBKE HA TECTOBOM OOBEKTE;

W3BIICYEHHUS W3 TIOCIEAOBATEIBHOCTH IHU(PPOBBIX TMOAIMUCEH B TECTOBOM KJIFOYEC
BepUpUKAIMH [THPPOBOH MOAMUCH KAXKAOTO IPYroro JUCTOBOTO y3ja TECTOBOTO
JI€PEBA, UMEKOIIETO TAKOM JK€ POAUTEIIBCKHUH Y3€Jl, YTO Uy TECTOBOTO JIUCTOBOTO Y34,
W BBIYHCICHUS IU(PPOBON TOIIMTUCH KOHKATCHAIIMH TECTOBOM ITU(POBON MOIITUCH U
W3BJICYEHHOM ITU(PPOBOH MOMMUCH YKA3aHHOTO KaXKIOTO APYTOr0O JTUCTOBOTO Y3IIa, TEM
caMbIM TIONTy4as H(POBYIO MOAMHCH YKA3aHHOTO TAKOTO JKE€ POTUTEIBCKOTO y3ja

TECTOBOI'0 JIMCTOBOTO Yy3I1a,

MOCIIEAOBATEIbHO HA KAXKAOM CIEAYHOIIEM YPOBHE B TECTOBOM JEPEBE H IO
MPEANOCIEHETO YPOBHS Yy3/10B, M3BICYEHHUS M3 IMOCIEJOBATENBHOCTH LH(POBBIX
MOJITUCEH B TECTOBOM KIFOUE BepH(HKAIMH TU(PPOBON TMOANMKUCH KAKIOTO IPYTOro
y3l1a, OTIMYHOIO OT JHMCTOBOrO, TECTOBOTO JEPEBA, HMEIOINEr0 TaKOM JKe
POIMTENBCKAM VY3€J, 4YTO M NPEABIAYIIMM TaKOW K€ POJUTEIBCKUM  Yy3€ll,
PACCMOTPEHHBIM HA TIPEANIECTBYIOMIEM 3Tare, W BBIYUCICHHUS HH(YPOBOU TOIIHCH
KOHKaTeHAIMH IU(PPOBOH MOAMUCH YKA3aHHOTO COOTBETCTBEHHOTO KKIOTO IPYTOTO

y37a, OTIAMYHOTO OT JINCTOBOTO, W TIONYYEHHOH LH(POBON TMOMAIUCH YKA3aHHOTO
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NPEABIAYINET0 TAKOTO K€ POAMTENBCKOTO y371a, TEM CaMbIM Moy4as LU(PPOBYIO
HOJIUCh YKA3aHHOTO TAKOTO € POAMTEIBCKOrO Y3JIa YKAa3aHHOTO IPEABLIYINErO

TAaKOT'O K€ POAUTCIIBCKOIO Y3Jia,

BBIYUCIIEHUSA TTU(POBON TOAMUCH KOHKATCHAIIWH TOYYEHHBIX H(PPOBBIX TOMIUACEN
Y3J10B, OTJWYHBIX OT JIUCTOBBIX, COOTBETCTBYIOINHUX MPEANOCICAHEMY YPOBHIO Y3JIOB
TECTOBOTO JEpPEBa, TEM CaMbIM TIOJly4as TOTEHIHAIbHYI0 KOPHEBYIO LH(PPOBYIO

oAU CHh KOPHEBOTO y3Jia TCCTOBOT'O ACPEBaA, U

MPOBEPKHU COBMAACHUA MOTYYCHHOH MOTEHIUATBHON KOPHEBOM LIM(PPOBOM MOAIHCH C

COXPaHEHHOW KOHTPOJIbHOM KOPHEBOH ILU(PPOBOH MOAMHCHIO,

B PE3yJIbTaTe YETO, B CIIy4Yae COBMAJACHUS YKa3aHHBIX KOPHEBBIX [IH(POBBIX ITOAIUCEH,
CHUCTEMA BBHIMOJIHEHA C BO3MOXKHOCTBIO JOCTABKH YKa3aHHWA TOTO, 4TO LU(poBOE
U300paKE€HHE M3JENus SABISIETCS HM300pPaKEHHEM TIOJJIMHHOTO MapKHPOBAHHOTO

OPHUTHHAJIbPHOT'O U3ACIHA.

26. Cucrema mo m. 25, OTIMYAOLIAsCAd TEM, YTO MAapKHUPOBAHHOE OPHUTHHAIBHOE
W3JIEIHE 3alUIIEHO COTJIACHO Crmocody 1o 1. 9, mamsate Omoka 00padoTKH

AOIMOJTHUTCIIbHO COXPAHACT CBSI3aHHBIHN OJIOK JAaHHBIX HOHCfI, H IIPHU 53TOM:

3Tam BBIYMUCICHUS TECTOBOM IM(POBOH MOAMUCH, COOTBETCTBYIOIIEH TECTOBOMY
JHUCTOBOMY Y3Jy B TECTOBOM JAEPEBE, COOTBETCTBYIOIIEM 3alIMTHOM MAPKUPOBKE HA
TECTOBOM OOBEKTE, BKIFOYAET BBIYUCJIICHHE C TIOMOIIBIO OJHOCTOPOHHEH (DYHKIIUW
u(POBOM TOANMKMCH KOHKATCHAIIMM W3BJICUCHHBIX TECTOBBIX IH(PPOBBIX JAaHHBIX

W3IenHA U UQPPOBBIX TAHHBIX COXPAHEHHOTO OJIOKA JAHHBIX TTOJIEH.
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