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MH(OPMAITUIO O COCTOSIHUH U TIepelaeT BMeCTe ¢ HHPOPMAIHe 0 MECTOHAX0XKICHUH Ha KOMIIBIOTEPHYIO
CUCTEMY.

IV  pv6ltelcil



OrcaexuBanne NpoayKToB

Hacrosimee I/I306peTeHI/Ie KacacTCsa OTCJICKUBAHUA TOBApPOB C ITOMOIIBIO

AKTUBHBIX paauO4aCTOTHBIX STUKETOK.

JUist IPOU3BOAUTEINS W/UJIH TUCTPUOBIOTOPA MPOAYKTOB OTCJICKUBAHHE TOBAPOB
MOXKeT OBbITh PALIMOHATIBHBIM WM Jake HeoOxonumbiM. Hanpumep, dpapmarieBTHYeCKas
NPOAYKIHS U CPECTBA 3ALIUTHI PACTEHHI PErYIUPYIOTCS PSIIOM HOPMATUBHBIX aKTOB; K
HUM TaK)K€ OTHOCUTCS TpeOoBaHHEe 00€CTIeUnTh OTCISKUBAHUE HAX OJKACHUS TPOAYKLIUU
(Track & Trace) B HekOTOpBIX rocymapctBax. J[Jist 3TOW uenu OTAENbHBbIE YITaKOBKH
CHaO)KEHbI YHHKAQJIbHbIM HIAEHTH(YUKATOPOM (HAmpUMep, CEPHUIHBIM HOMEPOM)
(cepuanuzanusi), 9To0OBl UMETh BO3MOXKHOCTb TOYHO HIASHTH(PHUIMPOBATH HX TO3KE.
VHHUKaNbHBIA HAEHTU(UKATOP IMO3BOJIIET TOYHO PACHO3HATH NMPOAYKT, KOTOPBIA BBI
IEpP>KUTE B PyKax, HO, OJHAKO, TOJBKO MO YHUKAJIbHOMY HAEHTU(UKATOPY HEBO3MOXKHO
OTIPENeNIUTh MECTOIOJIOKEHHE TMPOAYKTa BO BpPEMsl TPAHCIIOPTUPOBKH WM €rO

COCTOsAAHHE.

OTcnexxuBaHue MNPOAYKTOB TaKXKE€ MOXKET 6bITb BAXKHBIM JJIs1 OINITUMUH3allUU
NPOM3BOACTBA W/MIM sl JIOTUCTHYeckuxX 1ened. Ecmu momp3oBatens wim
AUCTPUOBIOTOP TOBAPOB MOTPeOIEHUSI MMeeT OONBLIOH 3amac NPOAYKIMU Ha CKJIaje, TO
He CIeIyeT OXWAaTh, YTO OSTOT MOJIb30BATENb/JUCTPHOBIOTOP 3aKaxeT Ooubliee
KOJINYE€CTBO HOBBIX MPOAYKTOB B Onmkaiilnee Bpems. DTa WHPOpPMALUS MOXKET OBbITh
NoJIe3Ha [UTsl TUIAHUPOBAHMS MPOM3BOACTBA MPOAYKLMU WHJIM PACIpeNeIeH s W/ uin
XPaHCHUA VXK€ IMPOU3BEACHHOI'O TOBapa I TIOJIYUCHHUA ONTUMAJILHOHU 3arpy3Ku
NPOM3BOJACTBEHHOTO  OOOpPYNOBaHMS  W/WJIM  HUCHOJB30BAHUS  CKJIAQAOB  W/WIK

HCIOJIb30BAHUA TPAHCIIOPTHBIX CPEACTB.

ITosTomy ObutO OBl KEJATENBHO 3HAaTh MECTOHAXOXKIEHHE OTAENbHON
BBINMYIIEHHON mnpoxaykuuu. Kpome Toro, Obuto Obl KenaTeNbHO Y3HATH, ObLia JIK
yIaKOBKa, B KOTOPOH OOBIMHO HAaXOAMTCS IMPOAYKT, YK€ OTKpPbITa HJIM BCE €Ile He
OTKPBITA, TaK KaK €CIU YIAaKOBKA YK€ OTKPBITA, TO MOXKHO MPEANOJOXKHUTb, YTO
NPOAYKTHI, HAXOIAIINECS B HEW, OyAyT HCIONb30BaHbl B ONrpKkaiiimee BpeMs, a 3aTeM

noTpeOyITCS HOBBIE TIPOIYKTHI.



Kpowme Toro, 06110 OBI IPEANIOYTUTETHHO 3HATH, ObUT JIU MPOAYKT MOBPEXKICH HITH

OTKPBIT 40 TOT'O, KaK OH l'IpI/I6bI.]'I B IIYHKT Ha3HAYCHMUS.

beuto OBl JKenmaTeapHO KOHTPOJMPOBATH BCIO JIOTUCTUYECKYIO LEMOYKYy — OT
NPOU3BOACTBA JO NOTPEOJICHUs/NCIONB30BAHUSA TPOAYKTa — HAMpUMep, YTOOBI
IPOBEPUTH, COOJIFOICHBI JIM YCIIOBHSI XpaHEHHs. Bbuto Obl JKenaTeabHO 3HATh YCIIOBHS,

NPU KOTOPBIX TPAHCTIOPTHPYIOT W/WJIN XPAHAT MPOIYKIIHIO.
3TO MOXKHO CAEJIaTh C MOMOLIBIO MPEeIMeTa HACTOSIIErO H300pEeTEeHus!.

HepBbIM npeEaAMETOM HaCcTOAIIECTO I/1306peTeHI/I$[ ABJIACTCA AKTHUBHAadA

pPaauo4YacTOTHAS 3THUKETKA,
NpUYEeM PaIuOYaCTOTHAS STUKETKA COAEPIKUT YHUKAIbHBIA HACHTH(PUKATOP,

MPpUYEM paaruOvYaCTOTHAA STUKETKA BLIMMOJIHEHA C BO3MOXKHOCTBIO COCAUHEHUA C

YIAKOBKOH MPOAYKTA,

MIPUYEM PaJUOYaCTOTHAS 3TUKETKA CONEPIKUT, IO MEHbIIEH Mepe, OAUH CEHCOp,
IIPUYEM YKa3aHHBIM, 110 MEHbUIEH Mepe, OAUH CEHCOp OMPENENsieT COCTOSHUE

YIaKOBKH,

IIPUYEM PaJUOYaCTOTHAsI STUKETKA BBINOJIHEHA C BO3MOXHOCTBIK) HAIPaBIEHUS
Yyepe3 OIpelesieHHble TPOMEXYTKH BpeMeHH HH(popMmauuu o0 YHHKaJIbHOM
UIEHTU(PHUKATOPE U COCTOSHUHM O COCTOSTHUM YIAKOBKM HA NPHEMOIEpENaTiuK

TIOCPE/ICTBOM CE€TH MOOMIBHOM PaHOCBS3H.

JIpyruM mpeaMeToM HaCTOSIIEero U300PETeHNs SIBISIETCS] YITAKOBKA, CONepIKariast
MPOAYKT, MPUYEM YITaKOBKA COEAMHEHA C aKTUBHON paglO4aCTOTHON STUKETKOM,

PUYEM PATUOYACTOTHAS 3TUKETKA COAEPIKUT YHUKAIbHBIA UASHTU(DUKATOD,

IIpUYEM PaJIHOYaCTOTHAS 3THUKETKA CONEPIKUT, [0 MEHBIIEH Mepe, ONUH CEHCOp,
IIPUYEM YKa3aHHBIN, [0 MEHbUIEH Mepe, ONUH CEHCOp ONPENeNsieT COCTOSHUE

YIIAKOBKH,

IIPUYEM PaguO4acTOTHAs STUKETKA BBINOJIHEHA C BO3MOXHOCTBIK) HAIPABIEHUS
Yyepe3 OIpenesieHHble TPOMEXYTKH BpeMeHH HH(popMauuu o0 YHHKaJIbHOM
UIEHTU(PHUKATOPE U COCTOSTHUHM O COCTOSIHMM YIIAKOBKH Ha NMPHEMOIIEPENaTINK

TIOCPEICTBOM CE€TH MOOMIBHOHN PaHOCBS3H.

JIpyruM npeMeToM HaCTOALIETr0 H300peTeHNS SIBJISIETCS CHCTEMA, BKITFOYArOIIIas,

o 110 MEHbILIEH Mepe, OHY aKTUBHYIO PaJO4aCTOTHYHO 3TUKETKY,



o 110 MEHbIIIEH Mepe, ONUH MPUEMOTIEPEIaTUHK,
o KOMITBIOTEPHYIO CUCTEMY U
o 0a3y maHHBIX,

npuueM, 10 MeHbLIeH Mepe, OIHA pPaaMOyYacTOTHAs ATHKETKA COIEPIKUT

YHUKAJIbHBIA HAEHTH(HUKATOD,

npu4ieM, 1o MEHbIIIEH MEpE, OOHa pPaauOYaCTOTHass STHUKETKA BbIIIOJIHCHA C

BO3MOKHOCTBIO COEIMHEHUS C YITaKOBKOM MPOAYKTAa,

Ipu4eM, MO MEHbIIEeH Mepe, OJHAa paguo4vacTOTHAs HTUKETKA COAEPXKUT, IO
MEHbILIEH Mepe, OJMH CEHCOp, MPUYEM YKA3aHHBIN, IO MEHbLIEH Mepe, OOUH

CCHCOP OnpeACIACT COCTOAHUEC YITAKOBKH,

npuYeM, MO MEHbIIeH Mepe, OJHA PagHOvYacTOTHAS 3THKETKA BBINOJHEHA C
BO3MOKHOCTBIO HAIPABIICHHUsT Yepe3 OINpeleieHHbIe MPOMEXKYTKH BPEMEHHU
uHpopMauuun 00 YHUKAJIbHOM HACHTU(PHUKATOPE M COCTOSHUH O COCTOSIHUH

YIAKOBKU Ha, IO MEHbIIEH Mepe, OAUH NPUEMONEPENAaTUHK,

NpUYeM YKa3aHHBIH, IO MEHbLIEH Mepe, OANH MPUEMOIIEPENaTINK BBIIIOJIHEH C
BO3MOXKHOCTBIO TOJTyueHHs] MHGOpMaMu 00 YHUKAJIbHOM HAEHTU(PUKATOPE U

COCTOSIHMM OT, IO MEHbILIEH Mepe, OJHON paJluO4aCTOTHON 3TUKETKH,

npu4ieMm YKaSaHHbIﬁ, 10 MEHbIIEH MEpE, OAUH an/IéMonepez{aTth BBIITOJIHEH C

BO3MOKHOCTBIO OIIPEACTICHUA HH(bOpMaLII/II/I O MCCTOHAXOXKXKACHHH,

IpUYeM yKa3aHHBIH, IO MEHbIIEH Mepe, OJUH NMPUEMONepeaTIiK BbITOJHEH C
BO3MOXKHOCTBIO Tepenaun uHGOpMauun 00 YHUKAJIbHOM HWACHTHU(HUKATOpE,

COCTOSAHHUHN U MECTOHAXOXKACHUU IO CETH HAa KOMITBIOTCPHYHO CUCTEMY,

NpUYeM KOMIBIOTEPHAsl CHCTEMa BBINIOJHEHA C BO3MOXKHOCTBIO TOJYYEHHS
uHpopmaumn 00  YHUKaJbHOM  HACHTH(HKATOpE, COCTOSIHUM U

MECTOHAXOXKAEHUHU OT NPUEMONEPEIaTINKA,

NpUYeM KOMIBIOTEPHAsi CHCTEMA BBITIOJHEHA ¢ BO3MOYKHOCTBHIO MACHTU(DHUKALIH
NponyKTa B 0a3e JaHHBIX HA OCHOBE YHUKAJIBHOTO HACHTU(DHUKATOPA,

IIPUYE€M KOMIIBIOTEPHAsi CHUCTEMa BBIMOJHEHA C BO3MOXKHOCTBIO XPAHEHHUs
UHQOPMALIMK O MECTOHAXOXIEHHH KaK MECTOHAXOXKIACHHWE MpPOAYKTa MJIst

UIEHTH(QHUIHUPYEMOTO TIPONYKTA, U



INpUYEM KOMIIBIOTEPHAsA CUCTEMaA BbBIMMOJHEHA € BO3MOHOCTBHO XpPaHCHUA
I/IH(l)OpMaLII/II/I O COCTOAAHUU KaK COCTOSAHUEC YIIAKOBKU IJIA I/II[eHTI/I(l)I/II_II/IpOBaHHOM

IPOAYKTE K.

JIpyruM nmpeaMeToM HaCTOSIIero N300peTeHus SBIISeTCs COCo0, BKIIFOYAIOLINN

CJICAYIOIIHE STallbl:

- MPUKPEILJICHUE AKTUBHOM paI[I/IO‘{aCTOTHOfI OTUKCTKHU K YIIAKOBKE IIPOAYKTaA,

NPUYEM PaJIMOYaCTOTHASI STUKETKA CONEPKUT YHUKAIBHbIA HASHTU()HUKATOP,
- OMnpeAeieHue pPaAuOYaCTOTHON STUKETKON COCTOSIHUS YITAKOBKH,

- nepenavyy pagHoOvYaCTOTHOW ATHKETKOH wuHpopManuu o0 YHHUKaJIbHOM
UIeHTH(QHUKATOpE W  COCTOSSHUM O  COCTOSHUM  YIAKOBKHM  HA

NpUEMOTIEPEAATYUK MOCPEACTBOM CETH MOOMIIBHOH paaHOCBs3H,
- onpeneNeHNe MPUEMOTIePENaTINKOM HHPOPMAITIH O MECTOHAX OXKICHHUH,

- nepenayy — NpuéMonepenaTiukoM  MHpOpMaumu 00  YHHUKaJbHOM
UieHTH(HUKATOpe, O COCTOSHUU U MHPOPMALMM O MECTOHAXOXKIEHHUHU TI0

CETH Ha KOMIIBIOTEPHYIO CUCTEMY,

- UIEHTH(PHUKALNIO KOMITBIOTEPHOW CHUCTEMOH TPONYKTa Ha OCHOBE

YHHUKAQJIBHOTO UACHTU(UKATOPA,

- XPaHCHUEC I/IH(I)OpMaI_[I/II/I 0 MECTOHAXOXACHHUHU KaK MECTOHAXOXACHUC

UIEHTU(HULHUPYEMOTO POAYKTa B Oa3e NaHHBIX,

- XpaHECHUE I/IH(bOpMaLII/II/I O COCTOAHUHM KaK COCTOAHUE YIIAKOBKHU

UIEHTH(PHULIHUPYEMOro NpoaykTa B 6a3e JaHHBIX.

JIpyruM  TIPEOMETOM  HACTOALIero  M300peTeHusT  SIBIAETCS  MPOAYKT
KOMITBIOTEPHON MPOTrPaMMBbI, COAEPIKAIIMI MPOrPAMMHBIN KO, KOTOPBIA XPaHUTCS Ha
HOcuTeNle MHPOPMAIMUA M KOTOPBIH MOOYKAaeT KOMITBIOTEPHYIO CHUCTEMY BBITIOJHSTD
ClenyroLue NeUCTBUs, KOrga NPOrpaMMHBIN KOA 3arpy’kaeTcs B ONEPATUBHYIO NMaMsTh

KOMITBIOTEPHON CHCTEMBI!
- nojiydeHre nHGOpMauu 00 YHUKAJILHOM UASHTU(UKATOPE, COCTOSIHUH U
UH(pOPMAITIH O MECTOHAXOXKACHHUH IO CETH,
- UICHTU(UKALHIIO TIPOIYKTa HA OCHOBE YHUKAJIBHOTO HACHTH(DHUKATOPA,

- XPaHCHUEC I/IH(l)OpMaLII/II/I 0O MECTOHAXOXIACHHUU KaK MECTOHAXOXIACHUC

UIEHTH(PHULIPYEMOTo NPOAYKTa B 0a3€ JaHHBIX,



- XpaHeHne WHQPOpMAIMM O COCTOSIHUM KaK COCTOSIHHE YIIaKOBKU

UIEHTH(PHULIHUPYEMOro NMPOAYyKTa B 6a3e JaHHBIX.

N3o0perenne Oonee moapoOHO OMUCaHO HIDKE, 0e3 paccMaTpUBaHUS OTIMYHIA
MeXKAy npeameraMu u3oOpereHus. [IpuBeneHHbIe HIDKE Pa3bsSCHEHHS MpeaHa3HAYSHbI
ISl aHAJIOTMYHOTO TIPUMEHEHHS BO BCEX MpeaMeTax n300peTeHusi, He3aBUCHMO OT TOTO,

B KaKOM KOHTCKCTC OHU YIIOMAHYTHI.

Ecnu B HacTosilieM ONMUCAHUM WM B NATEHTHBIX 3asBKaX YKa3aHbl 3TAIlbI
NPUMEHEHUS, TO 3TO HE O3HAYAET, YTO N300PETEHHE OTPAHUYEHO YKa3aHHBIM MOPSAKOM.
B03MOXHO BBINOTHEHUE 3TANOB B APYTOM MOPSAAKE WIH OJHOBPEMEHHO APYT C APYIOM,
5TO NPUMEHUMO IS CIIy4aeB, €CIU OJMH 3Tall He CIeAyeT U3 MPeAbIAyLIero 3Tana, 4To
nenaer o0s3aTeNIbHBIM BBIITOJHEHHE MPEABIAYINEro 3Tana (4To sBISETCS OYEBHIHBIM B
OTAENbHBIX cny4asix). Takum oOpa3oM, Ha3BaHHBIE IOCIENOBATEIBHOCTH SIBISIOTCS

NPpEANIOYTUTEIIbBHBIMU BapHUAHTaAMH OCYLHECTBJICHUA I/1306peTeHI/I$I.

CornacHo HacTosIIEMy H300PETEHHIO YIIAKOBKH MPOIYKTA CHAOXKEHbI aKTHBHON

PaauoO4YaCTOTHON 3TUKETKOM.

IIpoaykT MOXKeT 03Ha4aTh JIOOOH MpeaMer (BEIeBOH TOBap), KOTOPBIN MOXET

OBITH KOMMEPYECKH MPEUIOKEH U MPOAAH.

IIpennoyTuTeabHO NPOAYKT O3HAYAET IPEAMET NOTPEOIEHUS NIIH UCTIONb3YEMBbIH
MaTepuas, KOTOPbIH TNPHUMEHSETCS IOJIb30BaTesieM (KOHEUHBIM KJIHEHTOM) JUIS
OIPEAEIEHHOrO UCTIIONIb30BAHUS M IIPU 3TOM "moTpedisercs”, TO eCTh MePeXOaHT B TO
COCTOSIHHE, B KOTOPOM OH OOJIbLIIE HE MOKET UCTIOJIB30BATHCS, TIO3TOMY IOJIb30BATEIHO
HEOOXOMMO MPpUOOPECTH HOBBIM MPOAYKT. [IpennouTuTensHO pedb UIeT O MPOAYKTE,
KOTOPBIN NpeqHa3HAuYeH He JUJIsl HEeMOCPEACTBEHHOIO HCIOJb30BAaHUS MOJIb30BaTeNeM,
OJTHAKO XPAHUTCS B TEUEHUE ONPEAEIEHHOrO Neproia BpEeMEHHU 0 CBOETO PUMEHEHMSI.
Bpemsi xpaHeHus NMpennouTUTENbHO COCTABISIET, IO MEHbIIEH Mepe, OT HECKOJbKHUX
HeJleNlb 10 HeCKOJIbKUX JieT (Hampumep, 6 Mecsiies win 9 mecsiues, win 1 rox, umm 18

MeCSIIIeB, WK 2 TOAA, WK 3 TO/Aa, WIH T.I1.).

[IpumepamMu TpPOAYKTOB B 3HAYEHWH HACTOSINErO H300PETEHUs SIBISIFOTCS
JIEKapCTBEHHBbIE BEIIECTBA, CPEACTBAa 3allUThl PACTEHHH, CEMEHHOH MarepHal,
KOCMETHKA, YUCTSIIIUE CPEACTBA U T.11. [IpeqnouTuTe IbHO IPOIYKTHI O3HAYAIOT CPENICTBA
3al0UTHl PAacTeHWH (Hampumep, repOMLMABL, WHCEKTULUABI WM (DYHTHUIHIBI) WM

CEMEHHOM MaTepuall.



IIponykT HAXOOUTCA B YNAKOBKE. YIAKOBKA MOKET HCIOIb30BATbCS IS
TPAHCIIOPTUPOBKH MPOAYKTA W/WIIN 3aIUTHI €r0 OT BO3JEHCTBUS OKPY KArOIIeH Cpenbl,

KOTOPO€ MOKET HAHECTU Bpe[ MPOAYKTY (HanmpuMep, Biara, KUCJIOPOJ, CBET U T.I1.).

[TpumMepamu yIakOBKH SIBJSIFOTCSI KOHTEHHEpbI, KOPOOKH, KapTOHHBIE KOPOOKH,
ALIUKH, KOHBEPTBI, IICHKH, OJIUCTEPDI, KAHUCTPBI, OYTHUIKH, MELIKH, TAKeThl, OOUKH U

T.II.

VnakoBka cHaOKe€Ha AKTUBHOW paguO4YacTOTHOM OTHKeTKoW. [loHsiTHe
"3THKETKA" yKa3blBa€T HAa TO, YTO PagHOYacTOTHAs 3THKETKA SIBJISETCS IUIOCKOH U
mUPOKOH. ABisiercs "MIOCKON M LIMPOKON" O3HA4YaeT, 4YTO paguoyvacTOTHAs STHUKETKA
NPOXOOUT B TPEX HAINpPABICHHUAX (HANpuUMep, B NEKApPTOBOW CHCTEME KOOpPIWHAT),
NPUYEM pa3Mephl B IByX HANPABJICHUSX BO MHOTO pa3 OOJIbIIIE, YeM pa3Mephl B TPETbEM
HampasjieHUuu. Pasmepel MO HampaBlI€HHsAM MOXXHO HA3BaTh JAJIMHOW, LUIUPUHOW H
TOJIIIMHOM, TPUYEM JJINHA SABJISIETCS] MAKCUMAJIbHOW BEJIMYMHON B IEPBOM HaIlPABJIEHUH,
HIMPUHA — MAKCHUMAJIbHOM BEJIWYMHOM BO BTOPOM HAINPABICHHUM, a TOJIIMHA —
MaKCUMAJIbHOW BEJIMYMHOMN B TpeTheM HampasieHuu. IIpeanoururenvHo niuHa B 0,1 -
10 pa3 Oosplle MUPUHBL, U TOJNIINHA, 10 MeHbINEH Mepe, B SO pa3, MpeanoYTUTENBHO,
no MeHbinelr mepe, B 100 pa3 Oosblie mUHBI WM IMUPUHBL [TOBEPXHOCTH, KOTOPYIO
ONpeNeNAT JJIMHA W ILIMPUHA, TAKKE B 5TOM H300pETEHHMM HAa3bIBAIOT OCHOBHOMN

NOBEPXHOCTHI0. OGBIMHO pa3Mep OCHOBHOI MOBepXHOCTHU cocTapser 10 cm? - 200 cm?.

ITonsiTue "akTUBHAS PaJMOYaCTOTHAsA STUKETKA" O3HAYAET, UTO PaAUOYaCTOTHAs
STHKETKa 00JaZaeT CPeACTBOM IOJAaYM BJIEKTPUYECKUH SHEPruy Ha PaguOvYacTOTHYIO

STUKETKY.

DnexTpuyueckass JHEPrusl  CIYKUT U1 DJIEKTPUYECKOro  CHaOXKeHUs
PaaMoYacTOTHOW ATUKETKH, TAKUM 0Opa3oM OHA BBIMIOJNHSAET CBOM (DYHKLIMH COTJIACHO
u3o0perenuto. [Ipu 3TOM peub MOKET UITH, HarpuMep, o OaTapee Wik akkymyJsitope. B
NPENNOYTUTEIHBHOM BapHaHTe OCYIUECTBICHUS CpencTBa oOecredeHus JHepruei
O3HAYAIOT HAXOMSINYIOCsS TOA MAaBjeHHeM Oarapero, Kak, HampuMmep, OIMUCAHO B
US2010021799A, EP3104433A1, KR20170085256A, KR20170098004A wu
US2010081049A. B BapmaHTe OCYINECTBJICHHS HACTOSILNErO H300peTeHust Oarapes
ABISIETCS.  CIOCOOHOH K OHMONOTMYEeCKOMY — pacIIeIUieHHur0  (CM.,  Hampumep,

US2016351936A).



Jlanee pagMoYacTOTHAsl 3THKETKA MOXET ObITh BBINOJHEHA C BO3MOXKHOCTBIO
BbIPaOATBIBATh AJIEKTPHUYECKYI0 SHEPTUI0 M3 OKpY’KaroIlel e€ cpenbl. DHeprus us3
oxpymaromeﬁ Cp€aAbl MOXKET NNOCTYIIATh, HAIMIPUMED, B BUAEC CBETA, SJICKTPUICCKOIO IMOJIs,
MarHUTHOT'O TOJISA, JIEKTPOMArHUTHOTO MOJISI, JBYDKEHUS, NABJICHUS W/UJN TeTlIa W/Uin
APYTUMH 3HEPTUU U UCITIOIb30BATHCS PAANOYACTOTHON STUKETKONW. DTOT BU MTONyYEHHs
SNIEKTPUUECKON SHEPTHH U3BECTEeH Kak Fnergy Harvesting (akkymynupoeanue snepauu).
Energy Harvesting B 00acTu 3JI€KTPOHUKH HA3BIBAIOT CIIOCOOBI, C MOMOIIBIO KOTOPBIX
MOXHO IOJIy4aThb U XpaHUTb MUHHUMAJbHOE KOJIMYCCTBO CBO6OI[HO I[OCTyrIHOﬁ SHEPIrun
U3 OKpYKaKoLIed cpenbl. JTa TEXHOJOTHS TMO3BOJISIET O0eCreYnBaTh JSHEpPruel
PamMOYaCTOTHBIE STHKETKH B TEUYEHHE BCETO CPOKA CIIYKOBI, MO3TOMY IOCJIE YCTAHOBKH
ux Oonblie He HYKHO oOciykuBaTb. CHCTEMBI AKKyMYyauposanue sHepeutt OObIYHO
comep:kaT OAWH TpeoOpa3oBaTellb HSHEPruu, OJIOK VIOpPABIEHUS OSHEpPruel ¢
HHEPrOaKKyMYJIATOPOM, KOTOPBIM OOBIMHO SIBJsieTCsl KOHzaeHcarop. lIpeoOpasoBarens
SHEpPrHH, TaKXKe Ha3blBAEMBbIi MUKPOTEHEPATOPOM, TPEBPALIAeT SHEPrHI0 U3
OKPY’KaroIel Cpebl B JIEKTPHUECKYIO 3Hepruto. Harpumep, asst npeBpalieHns MOYKHO
UCTIONIb30BaTh IMbE303JIEKTPUUeCKUi 3¢ ekT, TepmosnekTpudeckuin >¢pdexr wmm
doroanexkrpudeckuii 3gdexr. Apyrue neranu onmucaHbl B COBPEMEHHBIX TEXHOJOTHIX

(cm., Hapumep, http://www.harvesting-energy.de/ u ynoMsiHyTble TaM IyOJTHKALHH).

OOBIMHO PaTMOYACTOTHYIO 3THKETKY COEAMHSIIOT C YIAKOBKOH IOCIE TOro, Kak
yIaKkOBKa 3aloJIHEHAa TNpPOAyKUMEH U 3amedaraHa. [akke MOXKHO COEIHHHTH
PamMOYaCTOTHYIO 3THKETKY C YIAKOBKOH JO TOro, Kak MPOAYKT OyneT MOMELIeH B

yIaKOBKY M/MJIM yIIaKOBKA OyAeT 3anevaTaHa.
Taxoke paaAro4acTOTHAsI STUKETKA MOXKET ObITh KOMIIOHEHTOM YITaKOBKH.

Hanpumep, pannoyacToTHast STUKETKAa MOXKET ObITh HAalleyaTaHa Ha YIIAaKOBKE WU
COETMHEHA C YITAaKOBKOH C IOMOIIBI0 KOMOWHIPOBAHHOTO (HAPpUMeEp, TAMUHHPOBAHHOTO)

MaTepHana.

PannodacToTHast 3THKETKa MOXET HaXOOUThCS BHE YIAKOBKH — 3TO 00JacThb
YIIAKOBKH, KOTOPasi HE MMEET KOHTAKTa C MPOAYKTOM, HO UMEET KOHTAKT C BHEIIHUM
MHPOM (OKpy’Karoliel cpenoil). PagroyacToTHas 3THKETKa MOXKET TaKXKe HaXOOUThCS
BHYTPH YIIAKOBKH - 3TO 00JIACTh YIIAKOBKH, KOTOPAsi UMEET KOHTAKT C MponykToM. Takske

MOXKHO pa3M€IaTh paguO4aCTOTHYIO STUKETKY MEKAY ABYMs YIIAKOBKAMU.



PaI[I/IO‘{aCTOTHaﬂ STHKETKA MOKET ObITh HpI/IerHJ'IeHa/BCTaBJ'IeHa Ha HJIHU B

KPBILIKY YIIAKOBKH (HAIpUMeEpP, Ha WM B BUHTOBYIO KPBILIKY).

B BapmanTe OCyLIECTBICHHMS HACTOSIIEr0 W300pPETeHHs] pPaguovYacTOTHAs
STUKETKA TIOCTe €€ COEOUHEHHs] C YIMaKOBKOH SIBISIETCS HEChEMHOH, T.€. TMOMBITKA
yHaJNeHus] pPaguovacTOTHOM ATHUKETKM C YHNAKOBKH TMPUBEAET K Pa3pyLICHUIO
pPaaMoOYacCTOTHOW OSTHUKETKH, TMpUYeM "paspylieHHe paauovyacTOTHOM STUKETKH"
O3HAYaeT, YTO PaUOYACTOTHASI STUKETKA OOJIbIIE HE MOKET HCIOJb30BATHCS COTJIACHO
u3o0peTeHn0. Takoe HEChEMHOE COENMHEHHE MOXKHO TMOJIYYHTb, HAMPUMEp, TMPHU
CKJICUBAHUU paI[I/IO‘{aCTOTHOfI OTUKETKHM W YIAKOBKH, MNPHUYEM CHJIA, ITO3BOJIAROIIAsA
NPEONONIETh KIIEEBOE COEAMHEHHE W, CJIEAOBATENIbHO, OTAENIUTh PaJAUOYaCTOTHYIO
OTUKETKY OT YIIAKOBKH, 6OJ'II:>LH6 CUJIBI, KOTOpas yACPKUBACT OTACIbHBIC KOMIIOHCHTDI
paHHOqaCTOTHOﬁ OTHUKETKH, TaK YTO MOMNbITKA OTPbIBA IPUBOAUT K TOMY, UTO OTACIIBHBIC

KOMIOHEHThI PAIMOYAaCTOTHON STUKETKHU OTPBIBAKOTCS APYT OT Apyra.

B npyrom BapuaHTe OCYLIECTBICHHS HACTOSIIETO H300PETEHUs paINOYaCTOTHAS
STHKETKA BBIMOJIHEHA TAKIM 00pa3oM, 4TO €€ MOKHO HCIIOJIb30BaTh NOBTOPHO. E€ Takke

CHOBA MOKHO OTACIIUTD OT YIIAKOBKU U COCAUHATDL C APYTUMH YIIAKOBKAMU.

PagnovacToTHast ~ 3THKETKa  COAEPKUT  YHUKAJIbHBIA  WUAEHTU(PUKATOP.
VYHUKaIbHBIM UACHTU(HUKATOPOM MOKET ObITh HOMEp WM OyKBEHHO-LM(POBOH KO,
ABOWYHBIM KON, WIM T.JI. YHUKaIbHbIH MAEHTU(PUKATOP HCHOJb3YeTCs AJIs
UIEeHTU(UKALUN ~ PAJMOYacCTOTHOH  OTHKETKM MM  TPOAYKTa C  IIOMOLIBIO
PamMoOYacTOTHOM 3THKETKH, KOTOpasl COeAMHEHa ¢ ynakoBkod. OObMHO 0a3a JaHHBIX
NPOAYKIMU SIBJIIETCSI KOMIIOHEHTOM CHCTEMBI COMIAcHO M300peTeHHto. C MOMOLIBIO
YHHKQJIBHOTO HWJAEGHTU(HKATOpa MOXHO 3ampammBaTh HHGOpMAIMKO (Ha3BaHHE
NPOAYKTa, THUI NMPOAYKTA, MPOU3BOAUTENb, HOMEP MAPTHH, JaTy U3TOTOBJIEHHS, COCTaB,
UHCTPYKLHUIO 110 MPUMEHEHHIO, CPOK TOAHOCTH H T.11.) JIsl COOTBETCTBYIOLIETO MPOAYKTA

u3 0a3bl JaHHBIX.

WUnentudukatop  XpaHUTCS B  NAMATH  PAAUOYACTOTHOH  STHKETKH.
[IpennoyturesbHO peYb WAET O MONYNPOBOAHUKOBOM 3alOMHHAOIEM YCTPOWCTBE.
[TamsTe AJ YHUKaJIbHOTO HAeHTHU(HKaTOpa 0O0bMHO o3HauaeT WORM-Hakonurenb
(WORM: write once, read many, aHri. mis "OUIIA OOWH pa3, uuTail MHOrO pas").
JIOnyCTHMO, YTO PaAMOYacTOTHAsI 3TUKETKA YK€ MMEeeT YHUKAJIbHBIN HUAEHTH()HKATOP

nepen COEQUHEHHWEM C  YHNakoBKOH. Takke JONyCKaeTcs, 4YTO YHHKAJIbHBIN



uneHTHUKaTop OyAeT 3aperucTpUPOBaH B TAMATH TOJBKO IOCTE COETUHEHUS
PaaroO4YaCTOTHON 3TUKETKH C YIIAKOBKOM. biIOK yrpaBieHus paiuo4acTOTHON STUKETKON
MOXET IMOJIYYUTh JOCTYI K MaMATH U CUUTBIBATh YHUKAJNbHbIM uaeHtudukarop. biok
yIpaBJIEHUS] MOXKET OTIPABJIATH CBEIEHUS HA YHUKAJIbHbIN HIEHTH()HUKATOP C MOMOIIBIO

HepenarIIero yCTPOHCTBA PaaHOYaCTOTHOH 3TUKETKH.

VHUKaIbHBIA UIASHTH(PUKATOP XPaHUTCS KaK B TaMSITH PaagUuO4YaCTOTHOMN
STUKETKE, TaK W B OTAENbHOW MaMATH MNPOAYKLUHMH, MO3TOMY YHUKAJIbHBIN
UIEHTU(PHUKATOP M MPOAYKT CBS3aHbI IPYr C OPYTOM, M NMPU HAJIUYUU CBEACHUIH 00
YHHUKQJIbHOM HACHTU(PUKATOPE MOKHO MOJY4UTh MHGPOpPMALHS O MPOAYKTEe U3 0a3bl

AAHHBIX TPOAYKIIHNH.

PannodacToTHas STHKETKA CONEPXKHUT, IO MEHbIIEH Mepe, OIHMH CEHCOp.
"CeHcop" sBisieTCs TEXHUUYECKHM DBJIEMEHTOM, KOTOPBIH MOXKET KauyeCTBEHHO WM
KOJIMYECTBEHHO OMNpEAeNATh ONpenesieHHble (HU3NYECKHe MM XUMUYEeCKHEe CBONCTBA
/WM MaTepUaNibHYI0 TMPHPOAY OKPYIKAIOLIeH ero Cpenbl WM ONpenesisiTb X
konudecTBo. CBOMCTBAa ONpEnesIoT € MOMOIIBK (PU3NYECKUX HMIN XUMHYECKUX
s¢dexroB u mpeodpasyroT B mepepadaTbiBacMble, B OCHOBHOM 3JICKTPUYECKUE CHTHAIIBL.
IIpexxne dveM mepenaBaTh OSJEKTPHYECKHE CUTHAJIBI Ha TMPUEMOIEPENATUUK 10

PaIuOCBsA3H, UX OOBIYHO ellle U OLN(POBIBAIOT.

ITo meHbluel Mepe, OJUH CEHCOP OIpeneNseT NMOKa3aHUs, XapaKTepHU3YIOLIHe
COCTOSIHME YMAKOBKM W/wiu mpoxaykra. [lo MeHblueil Mepe, OIMH CEHCOp TakKke

reHeprpyeT HHPOPMALHIO O COCTOSHHH.

B mpenmoutuTenrHOM BapuaHTE OCYIIECTBJICHHUS PAAUOYACTOTHAST STUKETKA
CONIEP>KUT OJIUH CEHCOP, KOTOPBII OMpeessieT, 3aKpbhiTa JIU YITaKOBKA HJIM OHA OTKPBITA

/ OBLIA OTKPBITA.

CeHcop  ompenenser  COCTOSHHE  YMAaKOBKH  (HEOTKPBITOE/OTKPBITOE)
NPpEANIOYTUTEIIBHO Ha OCHOBE (1)I/ISI/I"IGCKI/IX CBOﬁCTB, KOTOpBIC HU3MEHSAKOTCA, KOTrAa
yIaKoBKa OblIa OTKpPBITA W/WIN OTKpbITa. PU3NYIECKHE CBOWCTBA, KOTOPbIE N3MEHSFOTCS
IpPU OTKPBITMM YIAKOBKH, MOTYT O3HAu4aTh, HANPUMEpP, 3JIEKTPONPOBOIHOCTb (WM
SJIEKTPUYECKOE  COMPOTHBIICHWE)  WWIIM  3JEKTPUYECKYI0  MOIIHOCTh  W/WJIH

WHAYKTUBHOCTD WUJIA T.II.

JlonyckaeTcss UCHONb30BAHUE CEHCOpa Uil NMPOBEPKU TOrO, OTKPBITA WM HE

OTKPbITA YIIAKOBKA 4€PE3 OMPEACIICHHBIC ITPOMEKYTKH BPECMEHU.
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B BapuaHTe OCYIIECTBJIIEHUS HACTOSINEro H300PETEeHHs] PaJaHOYacTOTHAS
STHKETKAa COAEPKUT ONUH WIN OoJiee 3JIEKTPUUYECKUX NMPOBOAHUKOB (HAampUMep, OAMH
wi 0Oojiee 3JIEKTPONPOBONSIIUX IMPOBOAOB HW/WIM BJIEKTPUYECKUX IPOBOTHHUKOB),
YCTaHOBJIEHHBIX TAKUM 00pa30M, 4TO MPH OTKPHITUH YIIAKOBKH, I10 MEHBILEH Mepe, OIUH
AJIEKTPUYECKUI TPOBOIHUK OE3BO3BPATHO MPEPBIBAECTCS] TAKMM 00Pa30M, UTO Yepe3 Hero
OoJblile HE MOXET MPOXOAUTh JIEKTPUYeCKHit ToK. CEHCOp pacro3HaeT MpepBaHHBIH
SNIEKTPUYUECKUIN TPOBONHUK, TaK KAaK MEHSETCS MPOBOAUMOCTb. ITOT MPHHLUII,
HanpuMmep, onucad B WO9604881A1 unu DE19516076A 1. Dnexkrpudeckuil NpOBOJHUK
B JAHHOM Cllydae JIeHCTBYeT KaK MHAMKATOP, OTKPBITHE YIIAKOBKH MPHBOAHUT K

HeoOpaTHMOMY M3MEHEHHUIO MHIUKATOPA: JIEKTPHUYECKUI MPOBOIHUK MPEPHIBACTCS.

JlomyckaeTcsi BBINOJIHEHUE CEHCOpa C BO3MOKHOCTBIO BBISIBJICEHHs IpoLiecca
OTKPBITUSl ymakoBku. Hampumep, ceHcopHOe OOHapy)KeHHE H3MEHEHHUS COCTOSHUS
(HEOTKPBITO->OTKPBITO) MOKHO BBIMIOJHUTH C TOMOIIBK IbE303JEKTPUIECKOTO
s¢dexra: OTKPBITHE YMAKOBKH MPHBOAUT K MEXaHUYECKOMY  HANPSDHKEHUIO
NbE303JIEMEHTa, OJjarofapss 4YeMy BO3HHKAET 3JIEKTPUYECKOE HaIpsDKEHHE. JTO

HaNPSDKEHUE WITH €0 JEeHCTBUE MOTYT OBITh 3aperUCTPHUPOBAHBI CEHCOPOM.

PannodacToTHas STHKETKAa MOXKET 00J1a1aTh NaMAThIO, B KOTOPO HAKaIUIUBAETCS
uHpOpMaLus O COCTOSHMM YIakoBKH. JIOMyCKaeTcss HCIONb30BaHUE CEHCOopa I
IIPOBEPKU TOTO, OTKPBITA MJIM HE OTKPBITA YIIAKOBKA Yepe3 ONpeNeIeHHbIE IPOMEKYTKH
BPEMEHH, KaK TOJbKO OHAa OTKPBIBAETCS, TO COOTBETCTBYMHOIEE (HOBOE) COCTOSHUE
YIAKOBKU HAaKaruyMBaeTcsi B mnamsaTu. Ilepen TeM, Kak paguodvacTOTHAs STUKETKA
nepenactT UHGOPMALUIO O COCTOSIHUM O COCTOSIHUM YNAKOBKU Ha MPUEMONEPENATUUK,
ONIOK yHpaBJIeHUS, KOTOPBIA SIBJISIETCS KOMIIOHEHTOM pPaAHOYaCTOTHOW OTHKETKH,
CUUTBIBAET COCTOSIHME YIIAKOBKU U3 MaMATU. B TakoM ciiydae onpeneneHue COCTOSHUS
YIaKOBKM M HAaMpaBleHHEe HWHPOPMALMU O COCTOSHUU TPOUCXOAST Pa3AebHO.
PangnovacToTHast STUKETKa MOKET OBITh BBINOJIHEHA TaKUM 00pa3oM, YTO OHA MOKET
IPOBEPSITh COCTOSIHME YMAaKOBKU C IOMOINBIO CEHCOpa B OIpPENEJIeHHbIE MOMEHTbI
BPEMEHH [0 TexX Iop, I[IOKa CEHCOp He OmNpeaenser, 4YTo yIakoBka Obuia
OTKPBITA/OTKPBITA. 3aTeM OoJibIie He MOTPeOYyITCS 3aIpOChl O COCTOSTHUH YITAKOBKU C

NMOMOLIbIO CEHCOPA.

BosmoxnO onpeneieHue Ipyrux COCTOSIHUI YIIaKOBKH, Kpome
" OTKPBITO/HEOTKPHITO" € TIOMOIIBIO OJHOTO MU 0OJiee CEHCOPOB, KaK HanmpuMmep, Oblia

JI1 YHIAaKOBKa CiKaTa WM HET, MNOABEprajgacChb JH BOSI[GfICTBPII-O TEMIICPATYPhI BBIIIC
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OMPENEICHHOTO MAaKCHUMAJbHOTO 3HAUEHUsI TEMIIEPaTypbl WM HUXKE ONPEAETICHHOTO
MUHUMAJIbHOTO 3HAYEHUs] TEMIIEpaTypbl, MOABEpPrajach JU BO3ACHCTBUIO BJIAXKHOCTU
(Bo3myxa), MpEeBBILAIOLIEH OINpeeeHHOE MaKCUMAJbHOE 3HAUEHHE BJIAXKHOCTH HIIN
HIDKE OINpPENEICHHONO MUHUMAJIBHOIO 3HAY€HUs BJIAXKHOCTU, YIAKOBKA IMOABEPrajiach
BO3ACHCTBUIO AABJICHUs, MNPEBBILAIOLIETO OMNPEAEICHHOE MaKCUMAaJIbHOE 3HAUYEHUE
BJIQKXHOCTU WJIM HIDKE OIPENESEHHOIO MHMHHUMAJIbHOIO 3HAYEHUs BIJIAYKHOCTH,
NoJBeprajach JM YNakoBKa BO3AEHCTBUIO NABJIEHUS, MPEBBILAIOLIErO ONpeiesieHHOe
MaKCHUMAaJIbHOE 3HAUYE€HUE AABJICHUS HUXKE OIMPENeICHHOTO MUHUMAJBHOTO 3HAYCHHUS
JaBJIEHUs, YIIAKOBKA TOJBEPrajiach BO3AEHCTBUIO YCKOPSIOLINX CHJI, MPEBBIIIAFOIINX
oTpesiesIeHHOEe MaKCUMalIbHOE 3HAUeHHEe YCKOpPeHUs, U T.I. Takoe COCTOsHuE yIakOBKU
XapaKTepu3yeT YCIOBUsI OKPYIKAIOLIEH cpefbl, B KOTOPBIX OHA HAXOAWJIACh 0 MOMEHTa
OTpeeNieH!s] COOTBETCTBYIOIIETO COCTOSHUSI ymakoBKU. OOBMHO Uit OMpeneNeHus
COCTOSIHUSI YIAKOBKH HCIOJNIb3YIOT CEHCOPBI, B KOTOPBIX KOMIIOHEHT HEOoOpaTHMO
U3MEHSIETCSl YCJIOBUSIMH OKPYIKAIOIIEeH Cpenbl BBIMIE W/WIM HUXKE OMPEHesIeHHBIX
NpeeNbHBIX 3HAYeHUH (MaKCUMaIbHOS/MUHUMAIbHOE 3HaUeHne). Takol KOMIIOHEHT B
MAHHON 3asBKE TAaKXKe Ha3bIBAOT HHAWKATOp. HWTak, HMHIMKATOp TMOKa3bIBAET,

MOJIBEPTaJICsl JIU OH ONPEAENIEHHBIM yCIOBUSAM OKpPYKatOIlel Cpebl.

Jlanee MOXKET MPUCYTCTBOBATH OMH MJIM O0Jiee CEHCOPOB, KOTOPBIE OMPEAEIISIOT
YCJIOBUSI OKPYJKAIOLIEH Cpenbl, B KOTOPBIX HAXOAUTCS/HAXOIMNIACh/ YITAKOBKA W/WIIH
NPOAYKT W/WIM pajAuO4YacTOTHAs OTHKETKA BO BpeMs IPOBEAEHHsS H3MEPEHUIl.
IIpumepaMu TakuX yCJIOBUN OKPY’KArOLIEH CpeAbl SIBISIFOTCS: TEMIEepaTypa, AaBlIEeHUE
(Bo3myxa), BIaKHOCTH (BO3/yXa), CHJIbI YCKOPEHUS, BO3AEHCTBHE 3JIEKTPOMATHUTHOIO

N3JIYyYC€HUA ONIPECACICHHOrO aAuarna3oHa JJIMH BOJH W/VIA T.I0.

Llenbto ompeneneHuss TAKUX YCIOBHH OKPY)KAIOWEH Cpeabl W/WIM YIaKOBKH
MOXeET OBITh OTCJIS)KMBAHUE TOTO, BCErJa JIM COOJIOAANNCh B JAHHOH LIENOYKE — OT
NPOM3BOACTBA A0 KOHEYHOIO TOJNB30BATENSI — YCJIOBHS TPAHCHOPTHPOBKH W/WIIH
XpaHeHHs1, HeOOXOAMMble Ml MPOnyKTa. [lanee menpro onpeneneHuss TAKUX YCJIOBHI
OKpY:KaroIel Cpelbl U/WIH COCTOSIHUH YIAaKOBKH MOKET ObITh OTCIIC)KHBAHHUE YCIIOBUM
TPAHCTIOPTHPOBKH W/WJIM XpaHEHUs, 4TOObI Bcerna OBUIO M3BECTHO, IZI€ B JaHHBIN

MOMECHT HaXOoauTcs KOHerTHbeI MNPpOAYKT W/MJIH B KAKOM COCTOSIHUH OH HaxoauTCs.

JlonycKkaeTcst OXJIaXKAeHUE MPOAYKTA, YTOObI OH He UCTIOPTUJIC. B Takom ciydae
MOXKHO TMOJy4aTh IIOKa3aHUsl TEMIIEPATypHOrO CEHCOpa B OMNpPEAEICHHbI MOMEHT

BpeMeHU. Ecnu mnosydeHHOe 3HaueHue TEeMIEepaTyphbl IPEBBILAET OMNPEAETICHHOE
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MaKCHUMaJlbHOE 3HAau€HHE, TO OYEBUAHO, YTO B HACTOSALIEE BpPEMsl OXJAXIEHUE He
npoucxoautr. Ho Takke MOMKHO HCIONB30BATh CEHCOP, COAEp KAIMM HMHAUKATOP
TEMIIEPATypbl, KOTOPbI HEOOpaTUMO M3MEHSETCs, €ClI TeMIeparypa BbIlIe
OTpPEeAEIEHHOIO0 MAaKCHUMAJIBHOIO 3HaudeHus temnepaTypbl. Ilpu ompenenenun cencop
IPOBEPSIET, U3MEHIJICS JIM UHANKATOP TEMITEPaTypbl (Tak KaK B MPOLLIOM TeMIlepaTrypa
Obuta BBIIE ONPENENIeHHOr0 MAaKCHMAJIbHOIO 3HAYEHUs TEeMIIepaTypbl), WM He

HU3MCHUIJICA.

Taxske 1OnyCTUMO, YTO IPOAYKT HE SIBISETCS MOPO3OCTOMKUM U, CIEJOBATENBHO,
HE JI0JDKEH MOABEPraThCsl BO3AEHCTBUIO TEMIIEPATYPbl HUXKE MUHUMAJIBHOTO 3HAYEHUS
TeMIepaTypsl. B Takoii ciydae MOKHO NOJTy4aTh MOKA3aHUS TEMIIEPATYPHOI'O CEHCOpa B
ONpENEIeHHbII MOMEHT BpeMeHU. Eciu MojgydeHHOe 3HadeHHue TeMIEepaTypbl HUKE
ONPENEICHHOT0 MUHMMAJIBHOIO 3HAYEHUs, TO OYEBUAHO, YTO NPOAYKT MOJBEprayics
BO3JICHCTBHIO HM3KHX TEMIlEpaTyp M MOr ObITb mOBpexaeH. Ho Takke MOXKHO
UCTIONIb30BaTh CEHCOP, COAEP AU WHIUKATOP TeMIIEpaTyphl, KOTOPBIH HEOOPAaTUMO
U3MEHSIETCs, €CJIM TEMIIepaTypa HIXKE OMNPENENEHHOIO MAaKCHUMAJIbHOIO 3HAYEHUs
TeMrepaTypsl. lIpu omnpeneneHuu CceHCOp NPOBEPSET, WU3MEHWICS JHU HWHAUKATOP
TeMreparypbl (Tak Kak B TPOLUIOM TeMIlepaTypa Oblla HIDKE OIpeaeseHHBIX

NpeAeNbHBIX 3HAUEHUI), MIIH HE N3MEHHIICS.

JlonyCTUMO, 4TO NPOAYKT HE JOJIKEH CTAHOBUTBCS BJIAXKHBIM, TaK KaK MHA4Y€ OH
MO>KET OBbITh TOBPEKAEH WIIN CHU3SATCSI €0 Ka4eCTBAa;, B TAKOM CIIy4ae CEHCOP BIAXKHOCTH
MOXXeT OOHApyKMBaTh BJIAXKHOCTb (HANPUMeEp, BIAXKHOCTb BO3/yXa) B OINpPEIENICHHbIC
MOMEHTHI BpeMeHH. Eciiu monyueHHoe 3HaueHue BJIaKHOCTH MPEBbIIIAET ONpeieIeHHOe
MaKCHMaJIbHOE 3HaU€HUe, TO OYEBUIHO, YTO HBIHELIHSS BIa)KHOCTb CIIUIIKOM BBICOKA, U
clenyeT NMPUHATb Mepbl MO CHUXKEHMIO BiakHOCTH. Ho Takke MOXHO HCIONB30BaTh
CEHCOp, COAEPIKALINA HHAUKATOP BJIAXKHOCTH, KOTOPBIH HEOOPATHMO U3MEHSIETCS, €CITH
BJIAKHOCTD BBIIIIE€ CBOETO ONPEAENIEHHOr0 MakCUMabHOro 3HaueHus. [Ipu onpenenenuu
CEHCOp TMPOBEPSIeT, M3MEHWJICS JIM HMHAMKATOP BIAKHOCTH (TaKk Kak B IPOLIIOM

BJIAYKHOCTD ObILjIa HUKE OMPEACICHHBIX MPCACIbHBIX 3Ha"IeHI/II\/'I), WX HE UI3MCHMIICS.

JlonmycTuMO, 4TO MPOAYKT YyBCTBUTENICH K CHJIAM YCKOPEHWUsl, HaIlpUMep, U3-3a
TOrO, YTO OH XPYNOK. B TakOM Cily4ae MOKHO MOJIy4aTh MOKA3aHUSI CEHCOPA YCKOPEHUs
B OINPEAEJICHHBI MOMEHT BPEMEHU [JIs1 U3MEPEHUS YCKOPSIOIUX cuil. Eciun nonydyennoe
3HAYECHUE YCKOPSIIOLIUX CHUJI, IEUCTBYIOIIHUX B JaHHBIH MOMEHT Ha CEHCOp, MPEBBIIIAET

OMNpPEACIICHHOE MAKCHUMAJIbHOC 3HA4YC€HUC YCKOPCHUsA, TO OYE€BUAHA OIACHOCTH
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noBpexAeHUus mpoaykra. Ho Takike MOMKHO MCIONB30BaTh CEHCOpP, COAEp Kalui
VMHIUKATOP YCKOPSIOIINX CHJI, KOTOPBIH HEOOPaTUMO M3MEHSETCs, €CIIU yCKOPSIoIne
CUJIbI BBILIE CBOEr0 ONPEAENEHHOr0 MakCcuMajabHOro 3HaueHus. Ilpu onpenenenun
CEHCOp NPOBEPsieT, U3MEHWICS JIM WHAMKATOP YCKOPSIIOIIMX CUJ (TaK Kak B MPOIIJIOM
YCKOpSIIOIIME CHJIbl ObUTH HIDKE OIPENeNICHHbIX IpeNeNbHbIX 3HAueHWH), WIN He

HU3MCHUJICA.

JlomycTUMO, 4TO MPOAYKT UYBCTBUTENEH K BO3/AEHCTBUIO CBeTa. B TakoM cityuae
CEHCOp MHTEHCHUBHOCTHU CBETA B OMNpEeIeHHbIE MOMEHTHI BpPEMEHU MOXKET ONpeAeNsaTh
MHTEHCUBHOCTD 3JIEKTPOMAarHUTHOTO M3JIYUE€HUs OINPENeIeHHOro Auana3oHa JJINH BOJH
(mampumep, B nuamna3zoHe Bumumoro ceera (380 M - 780 HM) W/uiaM B AWAama3oOHE
ynbeTpaduoneroBoro ceera (Hanpumep, YP-A (380 um - 315 am) w/umu YO-B (315 am -
280 HM) WK B IPYTOM JTUATIa30HE JJTMH BOJIH HUTH B HECKOJIBKUX TUANa30HaX JJIHH BOJIH).
Ecnu nonyueHHOe 3Ha4YeHHEe MHTEHCUBHOCTHU CBETA, IEHCTBYIOIIErO B IaHHBI MOMEHT
Ha CEHCOp, MPEBBILIAET ONPEAEIEHHOE MAKCUMAaJIbHOE 3HaUeHe UHTEHCUBHOCTH CBETA,
TO OYEBHJIHO, YTO B HACTOsIIllee BPeMsl IPOAYKT MOABEPraeTcsl BO3AEHCTBUIO CIUIIKOM
BBICOKOI MHTEHCHUBHOCTH CBETA; CJIENyeT IPUHATh MEPHI 110 CHI)KEHUIO HHTEHCUBHOCTHU
ceeta. Ho Takke MOXHO MCNOJNBb30BaTh CEHCOpP, COAEpXKAlUW HMHIUKATOpP CBETA,
KOTOpPBbIII HEOOpaTHMMO H3MEHSETCs, €CJIM MHTEHCUBHOCTb CBETA BBIIIE CBOETO
OTpPEeAENIEHHOIO0 MaKCUMalbHOrO 3HadeHus. Ilpu ompeneneHun ceHcop NpOBEpsET,
M3MEHWIICS JIM MHIUKATOP MHTEHCHBHOCTHU CBETa (TakK KaK B MPOLLIOM MHTEHCHBHOCTb

cBeTa Obljla HIKE ONPEACICHHBIX MPEACIIbHBIX 3H8.“IGHHI>1), HJIN HC USMCHUJICA.

JUisi u3MepeHHs] TeMITepaTypbl, BJIAKHOCTH, IABJICHUS, YCKOPSIOIIUX CHJI,
WHTEHCUBHOCTH CBETA U IPYIUX YCIOBUH OKPYIKAKOIIEH CPEabl CYIIECTBYET OOJIbINOE

KOJINMYECTBO UMEHOIIUXCA B IIPOAAKE CEHCOPOB U MHAUKATOPOB.

VYcnoBust OKpy»Karomeil cpenbl MOTyT ObITh ONpenesieHbl OOHMM WM OoJjee
CEHCOpaMM B OIpeJeeHHbI MOMEHT BpeMmeHH. "OrnpeneneHHbIi MOMEHT BpeMeHH"
O3HAYaeT, YTO BpeMs, KOIrJa MPOUCXOOUT cOOp M3MEPEHHBIX 3HAYCHHH, YKa3aHO
npensapurenpbHo. Hampumep, MOXHO MojydaTh IOKa3aHUs B paHee OIpesesieHHOe
BpeMs1, HAIIpUMeED, OAMH pPa3 B 1€Hb B 12 4acOB Hs, WK Yepe3 Kaxkaplil yac wiu T.11. Ho
noj "OmpeneneHHbIM MOMEHTOM BpE€MEHH" Tak)ke cjelyeT MOHHMMaTb HacTyIUIeHUE
OTIpeAieNIEHHBIX JEeNHCTBUI, IPU KOTOPBIX ONpPENEISIOT U3MEPEHHbIE 3HAUEHUS, TAKUX KaK

BHEIIHUH (3JIEKTPOMArHUTHBIN) UMITYJIBC, BUOPALIUS H T.II.
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Jlanee akTHBHAs PagUOYacTOTHAs HTHKETKA TAK)KE€ MOXET MMETb XPOHOMETD.
PannodacToTHast 3THKETKA MOXKET ONPENENsTh COOTBETCTBYIOIUI MOMEHT BPEMEHH, BO
BpeMsi KOTOPOT'O ONPENeNA0T U3MepsIeMoe 3HaUeHHEe U/IITH NepeAatoT HHPOPMALIUIO Ha
npuémonepenatiuk. COOTBETCTBYIOLIMI MOMEHT BPEMEHU TAK)Ke MOXKET OBITh MepenaH

Ha MpUEMOTIEpPEeIaTUHK B BUIe HHPOPMALIUK O BPeMEHH.

JlonmycTuMO, 4TO MpHeM NOJTYYeHHbIX 3HAYSHUH U HarpaBlieHne HHPOPMALIH 10
CeTH Ha MPHUEMOIEPENATUUK CBA3AHbI APYT C OPYTOM, HAPUMEP, TAKUM O0pa3oM, YTO
NPOUCXOAUT MPUEM U3MEPEHHBIX 3HAUEHUI TIepel HarpaBJieHHeM HH()OpMaIuH, 1 3aTeM
HANpaBJIEHUEe OJHOrO WM OoJiee MOJNYYSHHbIX H3MEPEHHbIX 3HaueHuil. Ho Taxoke
BO3MOJKHO Pa3beAUHEHHUE, B 5TOM ClIy4dae Paauo4yacTOTHAsl 3TUKETKA UMEET MaMATh, B
KOTOPOM MOTYT XPaHUTBCS pe3yibTaTel n3mMepenus. MismepsieMoe 3HaueHue ONpenesstoT
B ONpENEJEHHBbII MOMEHT BpPEMEHM M XpaHsaT B namsaTu. llepex HanpasieHuem
uHpopmauus ONOK yNpaBieHHs, KOTOPBIA SIBJSIETCS KOMIIOHEHTOM pPagHO4aCcTOTHOM
STUKETKHU, COXPaHseT U3MEPSAEMOE 3HAYEHUE U OTIPABISAET €r0 WU MPOU3BOJHYIO OT

HEero MHPOPMALUIO Ha IPUEMONIEPENATIHK.

To >xe camoe OTHOCUTCS U K ONPEACIICHUIO U HAIMIPAaBJICHUKO OAHOI'O HUJIN Oonee
COCTOSIHHUM YIaKOBKH. HSMepeHHbIe SHAYCHUA JIA ONPEACTICHUSA COCTOAHUS YIIAKOBKHU
MOJIy4arOoT B OIPEACTICHHBIC MOMCHTBI BpEMCHH, U OHU MOT'YT HAIlPpaBJIATHCA COBMECTHO
C HanpaBJICHUEM PIH(I)OpM&I.IPIPI O COCTOAHHUH HJIHM OTACIBHO. ﬂOHYCTI/IMO 3aI1uCbIBATDH
CBCACHUsA HEMOCPECACTBCHHO NEPECHA HaIllpaBJICHUEM, MOXKXHO 3aIllUMCbIBATb CBEACHU,

XpaHHUTDb B MaMATHU U CUUTBIBATD MEPEA HAITPABJICHUEM NU3MEPECHHDBIX 3HAYEHUH.

PannovacTtoTHasi OTHKETKA BBIMOJIHEHA C BO3MOXKHOCTBIO — HAIPABJICHHS
uHpopMarmu (MHPOpMALU 00 YHUKAJTbHOM UAEHTU(DUKATOPE, COCTOSTHUM O COCTOSTHUU
YIaKOBKH, MPH HEOOXOIUMOCTH, HHPOpMALUU 00 YCIOBHUIX OKPYKAIOIIEH Cpeabl, MpH
HEOOXOIUMOCTH, HH(POPMAIIUU O BPEMEHH) MMOCPEICTBOM CETH MOOWIBHON PaluOCBSI3U

Ha puEMONEpPenaTYUK.

[Tonsitue  "cerb  MOOMIBHOH  paguoCBsA3H"  O3HAYAET  TEXHUUYECKYIO
UHPPACTPYKTYpy, B KOTOPOH OCYILIECTBISIIOT Mepenady CHUTHAJIOB AJIi COTOBOW CBSI3H.
Cerp MOOWJIBHOH paguOCBA3M - 3TO CETh CBSI3U, NPU KOTOPOH OCYLIECTBISIFOT
OecrpoBOIHOE COEAMHEHHE MOOHMIBHOTO PAaJUONPUEMHUKA C PACHOJOKEHHBIM HA
OIIpeAeNIeHHOM MecTe npueMonepenatdukoM. CeTb pacmpezeneHa IO 001acTsM,

Ha3bIBAEMbIM ﬂ‘{eﬁKaMI/I, Kaxxaast U3 KOTOPbIX O6CJ'Iy>KI/IBaeTC$I, 10 MEHbIIEeH MEpE,
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OIHHUM, pPACIIOJIOKEHHBIM Ha OINPEAEICHHOM MECTe MPHUEMOINEpPeAaTYUKOM, OJHAKO
OOBIYHO TpeMs sTueHKaMH M 0a30BbIMH CTAHLIUSIMH IIPUEMONepeiaTInKa. DTH 0a30BbIe
CTAHLMHM OOECNeUMBAIOT SYEHKY CETEBBIM IOKPBITUEM, KOTOPOE MOKHO HCIOJIb30BAThH

U riepeaavu rojioca, JaHHbIX U JP.

[Tepenaua mHGOPMALIMK OT PagUOYACTOTHOM STHKETKH HAa MPUEMONEpPENATIHK
NPOUCXOAUT OOBIYHO TOCPEACTBOM CETH MOOWMJIBHOW  paJMOCBS3H, KOTOpas

cootBercTByeT ctangapram GSM, GPRS, 2G, 3G, LTE, 4G, 5G unu apyrum.

JUIst 3TOrO paAMOYacTOTHASI STUKETKA UMEeT TepeNaroliid OJIOK, BKIFOYAKOLIHHA
MOZIEM M aHTEHHY JJIsl HanpasJieHus: nHpopmau yepes cotoByro cetb GSM, GPRS, 2G,

3G, LTE, 4G, 5G unu mo0yro Ipyryr COTOBYIO CETh.

PannoyacToTHble  3TUKETKM U NPUEMONEPENATYUMKH  MPEANOYTUTESIBHO
COTJIACOBAHBI APYT C APYTrOM, YTOOBI MCIOJIBb30BaTh KAaK MOKHO MEHbBINE YHEPTUU JIS
nepenayn MHPOPMALMK OT PAAMOYACTOTHOW OSTHKETKM Ha MNPHEMONEPENaTIHK.
PannowyacToTHass 3THUKETKA MNPEANOYTUTEIBHO YCTPOEHA C BO3MOXKHOCTBIO B
OOJNBLITMHCTBE CIIy4aeB HAXOMUTHCS B CILIIEM pexuMe. B ompeneneHHbI MOMEHT
BPEMEHHU OHAa CTAHOBUTCS aKTHBHOH M repenaét nHPOpMalno Ha IPUEMOIIEpEeaaTIiK B

OKpY>KeHUH (B paguyce AeHCTBHsI) PaIUOYaCTOTHON 3THKETKH.

Hanpuwmep, HanpasneHne nHOPMALIMK MOXKET OCYIIECTBIIATHCS OJUH Pa3 B 4ac

WJIM OJIUH pa3 B J€Hb, WU HEPETYJISIPHO.

JlomycTuMO, 4TO pPaaMOuYacTOTHAsl 3THUKETKA OTHpaBisieT MH(opManuio yepes
MIOCTOSIHHBIE UJI HETIOCTOSIHHbIE MOMEHTBI BpeMEHH. J[OMmyCTUMO, YTO pagino4acTOTHAs
STHKETKa aKTUBUPYETCS] U 3aT€M OTIPABIAET MHPOPMALHMIO. AKTHBHPOBATH STUKETKY
MOTYT YCJIOBUS OKPY KArOIIEH Cpebl H/UiTH NMPUEMOTIepeaTIrK, W/ Win yeaoBek. Takke
BO3MOJKHO AKTHMBUPOBATb pPAAUOYACTOTHYIO OTHUKETKY CBETOM IIPU JOCTHXKECHUU
MHHHMAJIBHOHM SIPKOCTH W/HJIM TEIUIOM IPH JOCTH)KEHUH MUHHUMAJIBHOH TEMITEPaTypPhL.
Jlanee BO3MOXKHO aKTHMBUPOBATb  PAaAMOYaCTOTHYK) 3THKETKY C  IOMOILBIO
OIIPEAETIEHHOTO BO3IEHCTBYU TeTljIa UK OMPEAEIeHHOT0 KOJIMUeCTBa CBeTa (KOJIIMYeCcTBa

SHEPIHn).

ITpuémonepenaTynuk BBIMOJHEH C BO3MOKHOCTHIO mpuema wuHpopMmaimu (00
YHHUKAJIbHOM HIeHTH(UKATOPE, HHPOPMALIUIO O COCTOSHUU O COCTOSTHUM YITaKOBKH, MPH
HeoOxomumocTy, uHpOpMamuio 00  YCIOBHSIX — OKPYXKArOIIeW  cpenbl, Ipu

HeoOXOMUMOCTH, HMH(GOpPMALMI0O O BPEMEHH), HANpPaBIEHHOW OmHON wiau Oonee
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pPaano4aCTOTHBIMHU 3TUKETKAMU U3 HpI/IéMOHepeI[aTLII/IKa, NnoCpeaACTBOM CETU MOOUJIbHOI

PagMOCBSI3H.

ITpuémonepenaTiunuk MPEANIOUYTUTENBHO TPEACTaBIAET cO00H Oa30BYIO CTAHIMIO
COTOBOH CBsI3H, KOTOpast OJTy4YaeT HH(GOPMALIUIO OT OXHO niu Gojee paauoYacTOTHBIX

STHKETOK B painyce NeHcTBUs 0a30BOM CTAHLIMU COTOBOM CBSI3H.

Z[anee HpI/IéMOHepeI[aTLII/IK BBIIIOJHEH € BO3MOXHOCTBKO paCliO3HaBaHHA
I/IH(l)OpMaLII/II/I O MECTOHAXOXKXACHHHU. PacrioznaBanue I/IH(I)OpMaLII/II/I O MECTOHaXOXKXJICHUHU
CIIYKUT OJid COMOCTaBJICHUA paHHOqaCTOTHOﬁ OTHUKETKHU WK NPOAYKTA, C KOTOPBIM

COCAMHCHA paaruOvacTOTHasA STUKETKA, C MECTOIOJIOKCHUEM.

OnpeneneHne MECTOIMONIOKEHUSI CO CPAaBHHUTEJBHO BBICOKOW TOYHOCTBIO
obecrieyrBaeT CIyTHHUKOBas HABUTALIMOHHAS CHCTeMa. M3BECTHBIMH CITyTHUKOBBIMHU
HABUTALMOHHBIMHU cuctemMamu sBisitoTcsi, Hanmpumep, NAVSTAR GPS, GLONASS,
Galileo nnm Beidou. /175t oripeneneHust MECTOIONIOKEHHS CITyTHUKOBOHM HABUTALIHOHHON
CHCTEMOU PaJIMOYacTOTHASI STUKETKA MOKET UMETh CEHCOp ISl TIPUHSITHUSI CUTHAJIOB OT
OONBIIOrO KOJMYECTBA CIYTHUKOB CIYTHUKOBOM HABUTALMOHHOW cuCTeMbl. OmXHAKO
TaKO€ peLIeHUe IJIsi OMpPeNesieHHs] MECTOIOJIOKeHUs TpeOyeT CPaBHUTEIBHO MHOTO
SHEPIrHU U O3HAYAET TAKXKEe TOTIOJTHUTENIbHBIE 3aTPAaThl HA KOMITOHEHTBI PAJAHOYaCTOTHBIX
stukeTok. Jlanee st OONMBIIMHCTBA MPUMEHEHUH He TpeOyeTcs TOUHOe OmpenesieHne

MECTOMOJIOKEHHs, TOCTATOYHO 3HATh, B KAKOI 00IaCTH HAXOAUTCS MPOIYKT.

[TpuémonepenaTyrk MOKET HMETh CEHCOP AJIsl IPUHSTHS CUTHAJIOB OT OOJIBIIOTO
KOJINYECTBA CITyTHUKOB CIIyTHUKOBOM HABUTALIMOHHOM crucTeMbl. OIHAKO, KaK MMPaBuio,
npuéMonepenaTivK YCTAHOBJIEH B OINpPENEICeHHOM MECTe U €ro paclojoXeHHe TaKUM
oOpazom He Mmensiercs. Jnsi mpuémonepenaTinka, pasMELIEHHOTO Ha OIpPeNeeHHOM

MECTEC, MECTOIIOJIOKCHUE OOBIYHO U3BECTHO.

Takum oOpazom, WHPOPMALHS O MECTOIOJIOKEHUH MOKET OBITh MOJY4YEeHA W3

(MOOUITBHOI) OECTIPOBOIHOM STYEHKH, B KOTOPOH HAXOIUTCS MPHEMOTIEPENATIHK.

B coTOBOI CBs3M caMblii MPOCTOH CrMOCOO ONpeAeNeHuss MEeCTOIMOJIOKESHUS
OCHOBaH Ha TOM, YTO siuelika, B KOTOPOH HaXOAUTCs OJIOK, MEePeNarollvii CHTHA,
u3BecTHa. Hanpumep, MOCKONBKY BKJIFOUEHHBIH MOOUIIBHBIHN TeNe(OH CBs3aH ¢ 0a30BOMH
CTAHLIMEH, TO MECTOIMOJIOKEHHE MOOUJIBHOTO Tene(OHa MOXKHO CBSI3aTh, IO KpaiiHeH

Mepe, ¢ OHOH cOTOBOM stuetikol (ID sueiikn).
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AHaJIOrUYHO, HAXOKICHUE PAAHOYACTOTHON STUKETKU MOKHO CBSI3aTh C COTOBOM
sTUeKoM, K KoTopoi moxkiroueH npuémonepenatauk. C momomsio GSM (Global System
for Mobile Communications (rmobanbHON  cUCTEMbl  MOOWJIBHOW  CBSI3H))
MECTOINOJIOKEHNE PATUOYACTOTHOW ASTHKETKH MOXKET OBITh TOYHO OINpPENeNieHO Ha
PaCCTOSIHUU IO HECKOJIBKUX COTEH MeTpoB. B ropomax mMecTornosyoxeHue MoKeT ObITh
TOYHO ompeneneHo Ha paccrtossHuu 100 - 500 M; B CenbCKOH MECTHOCTH pPaauycC
yBenmmuuBaercs 10 10 km u Gonee. Ecnu undpopmanus o6 ID sideliku oObenuHeHa ¢
napamerpoM TA (TA: Timing Advance (BpeMeHHasi KOMIIEHCAIHS)), TOUHOCTh MOXKET
ObITh BbILIe. UeM BbIIIE 3TO 3HAYSHHUE, TEM JaJbliie OT 0a30BOI CTAHIUH PAH0OYaCTOTHAS
stukerka. Cmoco6 EOTD (EOTD: Enhanced Observed Time Difference (yny4mennas
HabOroaemMasi pasHULA TIO0 BPEMEHU)) TMO3BOJISIET emle Oojiee TOYHO OMNpeNneHThb
MECTOHAXOK/I€HHE PATUOYaCTOTHOM 3TUKeTKH. [Ipu 3TOM OmpenensroTcs pasHHLY BO
BPEMEHHU BBIMOJIHEHUS] CUTHAJIOB MEXKIY PaJANOYaCTOTHON STHKETKOW M HECKOJbKHMHU
NPUEMHBIMH CTaHIMAMU. Jpyrue criocoObl onpeaeneH st NOJI0KeH s ONMCaHbI B YPOBHE
TexHUKH (cM., Hanpumep, DE10029137A1, DE102010041548A1, DE102012214203A1,
DE102015121384A1, DE102016225886A1, US2015119086A1).

B BapmanTe oOcymiecTBieHHs U300peTeHHs mepenady HHQOpMaUuMu U
OTIpeieNIeHHe MECTOIOJIOKEHHs OCYIIeCTBIIIOT ¢ nomombio Low Power Wide Area
Network (3neproaddexruBHOl cetn panbHero paaumyca aeticteusi) (LPWAN),
Hanpumep, Sigfox Network. LPWAN crnermansHo paspaboTas At HeOOIbIINUX MaKETOB
JaHHBIX W O4eHb 3HeprocOeperatomeli paborsl. bazoele cranumn LPWAN wmoryr
OOMEHMBATBHCSl TAHHBIMH Ha OOJBIIMX PACCTOSHUSIX, HE CO3AaBas MOMexH. Pamuyc
NeUCTBUSL ONHOW 0a30BOM CTAHIMH, CIIOCOOHOW yMHpaBisTh IO OMHOIO MUJUTHOHA
PaAMOYaCTOTHBIX STUKETOK, COCTaBJsAET 3 - 5 kM B Meranonucax u 30 - 70 kM B CEbCKOM
mecTHOCTH. [lpu wucnons3oBanuu LPWAN nakeTsl NaHHBIX NPUHUMAIOTCS BCEMU
0a30BbIMH CTaHIMAMH B oOyacTu nepenayu. [1o HUM MOXKHO ONpPEneNnuTh MOJOKEHUE

PaauO4YaCTOTHON 3TUKETKH.

Janee mnpuémomnepenaTduKk MOXKET ObITh BBINOJHEH C BO3MOXKHOCTBIO
ornpeneneHust uHGpopmauuu o BpeMeHH. MH(popMaIyst 0 BpeMEHH MOKET O3Ha4aTh BPEMsI
npuemMa WHPOPMAIMK C PAaIUOYaCTOTHOH STUKETKH W/WIM BpeMs ONpeneleHUs
uHpOpMaLMK O MECTOHAXOXKIEHWM, WHIM BpeMsl HampaBieHus HHPOpMaLuu Ha

KOMIIBIOTEPHYIO CUCTEMY.
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[TpuémonepenaTuuk CBS3BIBAET IMOJNYUYEHHYIO HHpopMauuio (00 YHUKaJIbHOM
uneHTudukarope, HMHOOPMAILMIO O COCTOSHUU O COCTOSIHUM YIAKOBKH, IPHU
HEOOXOMUMOCTH, HMHpOpPMALMI0 00  YCIOBHSX  OKpY’KaloIled  cpenpl, IMpHU
HEeoOXOAUMOCTH, HH(POPMALIMIO O BpeMEHH) ¢ UHpOpMAaLHel O MECTOHAXOXKIACHUH |, IPH
HEOOXOAMMOCTH, C MH(pOpMAIell O BPEMEHH M OTIPABISIET BCE AAHHBIE IO IPYrod

OecrnipoBOIHON /MM POBOJHON CETH Ha KOMITBIOTEPHYIO CUCTEMY.

"KommbroTepHas cucrema" - 3TO CHUCTeMa S3JIEKTPOHHOH 00pabOTKHM HAaHHBIX,
KoTopasi oOpadaThIBaeT JaHHBIE C IMOMOIIBIO MPOTPAMMHUPYEMBIX BBIYHCIUTEIBHBIX
uHCTpyKIui. Takas cucrema OOBIYHO BKIJIFOUAET B ceOsi "KOMMbIOTEDP", Ty €OUHHUILY,
KOTOpasi COAEPIKHUT IPOLIECCOp AJI BBINOJHEHUs JIOTUYECKUX ONepalui, a Takke

nepudepuiiHoe oOopynoBaHHE.

"TlepudepuiiapiM 0OOpyHOBaHHEM" B KOMIBIOTEPHBIX TEXHOJIOTHSIX SIBISIOTCS
BCe NPUOOPBI, KOTOpPbIE MOAKIIOYEHBI K KOMITBIOTEPY, M CIYXKaT IJIsl YIIPABJICHUS
KOMITBIOTEPOM H/MJIM B KQ4ECTBE YCTPONUCTB BBOZAA U BhIBOAA HH(popmanuu. [Tpumepamu
3TOTO SIBJIIFOTCS MOHHUTOpP (9KpaH), NMPHUHTEP, CKaHEp, MbIIb, KJIaBHATypa, IHCKH,
Kamepa, MUKpO(OH, TUHAMUK U T.A. BHYTpeHHHE MOPTHI U IUIATHI PACIIUPEHUS TaKXKe

CUNTAIOTCA NepUPEPUHHBIMU YCTPOUCTBAMH B BBIUUCIUTENBHON TEXHHUKE.

CoBpeMeHHbIE KOMIIBIOTEPHBbIE CHCTEMbI 4acTO nesATcsi Ha HacTtoibHble IIK,
nopratuBHele [IK, HOyTOykH, HEeTOYKH, IUIAHIIETHI U TaK Ha3bIBAEMble KapMaHHbBIE
KOMITBIOTEPBI (HampuMep, CMapT(HOHBI), BCE STH CUCTEMbI MOTYT ObITh HCIIOJIb30BAHBI

AJis1 OCYILIECTBIICHUSA I/1306peTeHI/I$I.

BBOA NaHHBIX B KOMIIBIOTEPHYIO CUCTEMY OCYIIECTBJISIETCS] C TOMOLIBIO CPENICTB
BBOJIa, TAKUX KaK KJIABUATYPA, MbIIIb, MUKPO(OH w/miu T.1. /[ Boma NaHHBIX TaKXkKe
MO>KHO HCIIOJIB30BaTh 3aMKUCh U3 BUPTYAJIbHOIO MEHIO WM BUPTYaJIbHOIO CIHMCKA, WUJIH

Ha)KaTh Ha TOJIe BBIOOpA U T.1I.

BI:;IBOZ[ JAaHHBIX H3 KOMHI:;I-OTGpHOfI CHUCTEMBI OOBIYHO MPOUCXOOUT Ha 3SKpPaH,

MPUHTEP WU XPAHUTCH B MMaAMATHU IJIA XPAHEHUA JaHHbBIX.

C mOMOIIBI0 KOMIBIOTEPHON CHCTEMbI MOJKHO YIPABISITh JAHHBIMHU OOJIBIIOTO
KOJIMYECTBA PAJUOYACTOTHBIX 3THUKETOK. JlomyckaeTrcsi CyLeCTBOBAHHE HECKOJIBKUX
KOMITBIOTEPHBIX CHCTEM, PACHPENETICHHBbIX, HAaNpUMep, MO0 Pa3HBIM CTpaHaM W/ WK

reorpauyecKuM peruoHaMm.
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KomneroTepHast cucrema npuHUMaeT uHpopMmauuo (00  YHHKAJIbHOM
uneHTupukarope, HHOOPMALMIO O COCTOSIHUM O COCTOSIHUM YIAaKOBKH, TIpH
HeoOxoauMocTy, nHPOpMaLKio 00 YCIOBHSIX OKpYsKaroled cpeabl, MHPOpPMAIHIO O

MECTOHAXOXXACHUH, ITPU HeO6XO)II/IMOCTI/I, I/IHq)OpMaLII/IIO 0 BpeMeHI/I).

KoMmmnbroTepHas cuctemMa MOKeT OBbIThb  BBIIIOJHEHA C  BO3MOXKHOCTBIO
onpeneneHus uHpopmanuu O BpeMeHH. MH]opManuss o BpeMeHH MOXET O3Ha4arhb,

HarpuMep, MOMEHT NMpueMa HHPOPMALIUU OT IPUEMOTIEPEIATIHKA.

KommbroTepHasi cuctemMa coequHeHa ¢ OMHOW wim Oojiee 0a3amMu JAHHBIX
npoaykuuu (Hampumep, o cetu). Takast 0a3a JaHHBIX TAK:Ke MOKET ObITh (LIEJTbHBIM)
KOMIIOHEHTOM KOMITBIOTEPHOU CcHUCTeMbl. W Cronb3ysi yHUKAJIbHBIA HIEHTU(UKATOD,
KOMITBIOTEPHASI CHCTEMa MyTeM 3ampoca B 0a3e NaHHBIX UACHTU(UIUPYET MPOAYKT, C

KOTOPBIM CBSI3aH YHUKAJIbHBIN UACHTUPUKATOP.

KOMHI:;IOTepHaﬂ CHUCTEMA BBIMNOJIHEHA C BO3MOXKHOCTBIO XPAaHCHUSA PIH(l)OpMaLII/II/I 0

MECTOHAXOKIEHUH UACHTU(PHUIIIPYEMOTO MPOAYKTA B 0a3e NaHHBIX.

KOMHBIOTepHaﬂ CUCTEMA BBIMMOJIHEHA C BO3MOXKHOCTBIO XPAaHCHUS I/IH(l)OpMaLII/II/I 0

PACIIONIOKEHUH YIIAKOBOK B 0a3e NaHHbIX.

Jlanee B NpennOYTUTENBHOM BapUaHTe OCYILECTBICHHS] KOMIBIOTEPHAsA CUCTEMA
BBIMIOJJHEHA C  BO3MOXHOCTBIO  COXPaHATb  YCJIOBUSL ~ OKpyXKawollel  cpeabl

UIEHTU(ULHUPYEMOTO POAYKTA, KOTOPBIE Ha HETO BO3JEHCTBOBAIH.

JIro6ast uadopmarms 06 nreHTUUIHPYEMOM MPOIYKTE, KOTOPYIO KOMITBIOTEPHAS
chucTeMa XpaHUT B 0a3e MAaHHBIX, MOXET COxep:kaTh HMH(GOPMAIMIO O BPEMEHH.
Undopmaimss 0 BpeMEHH MOXKET O3HAa4aThb BPeMs, B KOTOPOE IMOJyYEH U3MEPSEMOE
3HAYEHHE OT CEHCOopa PaJAMOYaCTOTHOH 3TUKeTKU. MH(popManus O BPEMEHH MOXKET
O3Ha4aTb BPEMA, B KOTOPOEC pagnuOvaCTOTHAA STHUKETKa OTIIPABJIACT PIH(l)OpMaL[I/IIO Ha
npuémornepenatynk. MHpopmanus o BpeMEHH MOXKET O3Ha4aTh BpPEMs, B KOTOPOE
nojydeHa uHpopManms OT mpuémoriepenaryuka. MHpopmanus O BpPEeMEHH MOXKET
O3Ha4yaTh BpeMs, B KOTOPOE MNPHUEMONEPENATINK OTIPABIIET HHPOPMALMUIO Ha
KOMITBIOTEPHYIO cucteMy. MH(popMaimst 0 BpeMEHH MOXKET 03Ha4aTh BPEMsi, B KOTOPOe

KOMIIBIOTEPHAA CUCTEMA IPUHUMACT I/IH(I)OpMaLII/II'O.

Ecnu koMmproTepHas cHcTeMa XPAaHUT Takyld HMHPOPMALMIO O BpPEMEHH,
HalpuMep, O MECTOHAXOXKACHHM IPOAYKTA, MOXKHO ONpPENENUTb, TA€ NPOAYKLUs

Haxoauj1aCb B pa3HbIC MOMCHTBI BPEMCHU (OTCJ'IG)KI/IBaHI/Ie).
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Ecnu xoMmproTepHas cucTeMa XpaHUT Takyl HHOOPMAILMIO O BpPEMEHH,
HampuMep, O COCTOSHUU YIAaKOBKM, MOXKHO OMNpEIENUTh, B KAKOH MOMEHT/MOMEHTBI

BPEMCHHU U3MECHUJIOCH COCTOSAHHUE YITAKOBKU.

Ecnmun xoMmproTepHass CHCTEMa XpaHHT TakKyld MH(POPMALMIO O BPEMEHH,
Harpumep, 00 YCIOBUSAX OKPYKAOLIEH Cpebl MPOAYKIHH, MOKHO OMPEAETHTD, B KAKUX

YCIIOBUSIX OKPY>KaroLIei cpeabl HaXOAUIACh MPONYKLUS B Pa3HbIE MOMEHTHI BPEMEHH.

KOMHbIOTepHaﬂ CUcreMa MOKET 6bITI:> BBITIOJIHEHA Cc BO3MO>XXHOCTBIO
OTpeNeNIEHUs] MECTOIIOJIOKEHUST UASHTU(PUIIMPOBAHHOTO MPOAYKTA U3 0a3bl JAHHBIX U
ero cpaBHeHUs1 ¢ wWHDOpPMALKMel O MeCTONOJOXKEeHUU. B cliydae pacxoskaeHHid
KOMITBIOTEPHAS CHUCTEMa MOXKET OTIPABUTh COOOIICHHWE YeNIOBEKY, HampuMmep,
MPOM3BOIUTEIIO MPOAYKIMU WK TUCTPUOBIOTOPY. ITO COOOIIEHNE MOXKET COAEPIKATh
WH(POPMALIIO O MECTOHAXOKICHHUH 1, TAKUM 00pa30M, 4eJIOBeK OyIeT YBEIOMIIEH O TOM,

YTO MECTOMOJIOXKCHUE NPOAYKIUH U3MECHUJIOCH.

KomneroTepHast cuctemMa MOXKET OBITh BBIIOJHEHA C  BO3MOXKHOCTBIO
OTIpeNIeNIEH s COCTOSIHUS YITAKOBKH MASHTU(UIIUPOBAHHOTO NPOAYKTA U3 0a3bl JAHHBIX
U ero CpaBHEHMs C WHpOpMauuell O COCTOSIHMM YIIaKOBKU. B ciydae pacxoskneHHi
KOMITBIOTEPHAsl CHUCTEMa MOXKET OTNPaBUTh COOOIIEHHE YEJIOBEKY, Harpumep,
MPOU3BOAUTENIO MPOAYKLUU UM AUCTPHOBIOTOPY. DTO COOOLIEHNE MOXKET CONEPKATh
MH(POPMALIUIO O TOM, YTO COCTOSIHHE YIAKOBKU H3MEHUJIOCH, U YBEIOMUTH YeJIOBEKa 00

OOHOBJIEHHOM COCTOSTHMU YITaKOBKH.

KoMmnbroTepHast cucTeMa MOKET OBIThb  BBINIOJHEHA C  BO3MOXKHOCTBIO
onpenaeneHus: (AOMyCTUMOI0) MAaKCUMAJbHOTO 3HAYEHMs Ui HMIEHTH(PHUIUPYEMOTrO
nponykra u3 0a3bl JAHHBIX W €ro CPaBHEHUS C YCJIOBUSMH OKPYJKArOIIeH Cpensl,
KOTOPBIM TOJBEPIIIACh MPOAYKUMsA. Ecnm ycnoBusi OKpysKaroIed cpenbl MPeBBILAIT
(momycTHMO€) MaKCUMAJIbHOE 3HAYEHHE, TO KOMITBIOTEPHAs! CUCTEMa MOKET OTIPABUTH
coOOIIeHNEe YeNOBEKY, HalpuMep, MPOU3BOAUTENIO MPOAYKLIUN WUIH AUCTPUOBIOTOPY.
Takoe cooOmeHne MOXeT coaepkaTb HWHPOPMALMIO O TOM, YTO MNPOAYKLIHUSA
NOJBEPraeTCs/TOABEPIIaCh  BO3MAEHCTBUIO  YCIOBHH  OKpYKalOIIed  Cpemsl,
NPEBBIIAOIINX (IOMyCTUMOE) MAKCHMAJIbHOE 3HAYEHHUE; TPOAYKLIUU MOT OBITh HAHECEH
ymepO;, 4ToO0Bl MOXHO OBUIO TMPHHATH MEphl I NPEAOTBPALICHUS IaJbHEUIIEro

TIOBPEXKICHUS WJIH BBIBOJIA TTPOAYKTA U3 OOpaIleHHS.
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KomneroTepHast cucremMa MOXKET OBITh BBIIOJHEHA C  BO3MOXHOCTBIO
orpeneneHus: (JOMyCTUMOr0) MHMHHUMAJIBHOTO 3HA4YeHMs U1 HACHTHPHIHUPYEMOTO
npoxykra u3 0as3bl JAHHBIX W €r0 CPaBHEHUS C YCJOBUSMH OKpY’KaroIleH Cpensl,
KOTOPBIM MOABEPIach NpoayKLus. Eciau yenoBus okpyskaroieii cpeabl HaXOIATCs HIDKE
(DOTyCTHMOro) MUHUMAJIBHOTO 3HAYEHNS, TO KOMITBIOTEPHAs CUCTEMa MOJKET OTIPABHUTh
coo0IIeHne YeNoBeKy, HalpuMep, MPOU3BOIUTENIO NPOAYKLUUH WIN JUCTPHOBIOTOPY.
Takoe cooOmeHne MOXeT coaepkaTb WHPOPMALMIO O TOM, YTO MNPOAYKLIUS
TIOJIBEPIraeTCsi/IOABEPIIIACh BO3IEHCTBHIO YCIOBUH OKPYIKAIOIIEH CpeIbl, KOTOPBIE HIKE
(momycTUMOTr0) MUHUMAJTBHOTO 3HAYEHHUST; MPOAYKIIMU MOT OBITh HAHECEH yIepO; 4TOOBI
MOKHO OBUTO OBl IPUHSITH MEPHI IS PEAOTBPALICHUS NaTbHEHIIETO OBPEKACHHUS HITH

BBIBO/Ia IPONIYKTA U3 OOpALICHHUS.

[IpenmoyTuTenbHO, YTOOBI OONBIIMHCTBO PAJMOYACTOTHBIX STHUKETOK H
NpUEMOTIEPENATIYMKOB OBITM  KOMITOHEHTAMH CHCTEMbI, COTJIACHO H300pETEeHHIO,
MIO3TOMY 7151 OOJIBIIIMHCTBA €IUHUL] IPOAYKLIMH H3BECTHO, /1€ U B KAKOM COCTOSIHUU OHH
HaxomiaTCs. Jta HWHQOpPMAamus MOXET HCHOJb30BATHCS sl ONTHMH3ALUHU

MMPOU3BOACTBCHHBIX IIPOLECCOB W/ unu JIOTUCTHKH, u/unu XPaHCHUs Ha CKJIaaec.

B BapmaHTe OCyLIECTBIEHMS HACTOSINETO H300pETEHHs] IPOU3BOAUTEIND
NPOAYKIIMU UMEET OCTYI K KOMIIBIOTEPHON CHCTEME U UCTOJIb3YeT UH(POPMALIHMIO AJIS
ONTUMHU3ALIUA TPOU3BOACTBA MPOAYKLHUH, B KOTOPOW, HAIpUMEpP, OH pEryJupyer
IPOU3BOACTBO MPOAYKTOB, KOIZA KOJMYECTBO HEOTKPBITHIX YHNAKOBKOW, KOTOPBIN
HAXOAMUTCSl Y KOHEYHBbIX MOTpeOuTeNnel, magaeT HIKE ONPENeSIEHHOrO IMOPOrOBOIO

3Ha4YCHUA.

B BapuaHTe OCYLIECTBICHHsS HACTOSIIErO HW300pEeTEeHHs AHCTPUOBIOTOP
NPOAYKIIMH UMEET NOCTYI K CePBEpPY M HCHOJIBb3YeT MH(POPMALMIO IJISl 3aKa3a HOBOH
NPORYKIMH W/HJTU TPAHCTIOPTUPOBKHU 3aTEM Ha OTIPEIEeNIEHHBIN CKJIaJl, KOTr/ia KOJHUECTBO
HEOTKPBITOH YIAaKOBKH, KOTOPasi HAXOAUTCS Y KOHEYHBIX NMOTpeOUTENeH, magaeT HIbKe

OMPEACIICHHOIO nmopora.

B mpeanoytuTenpHOM BapuaHTE OCYLIECTBJIEHUS paguO4acTOTHAsl JTUKETKA
MMEET ONTUYECKH YUTAEMBIH KOJ, KaK HAIPUMEp, IITPUX-KO WA MAaTPUYHBIA KOA (Kak
Hanpumep, QR-Kox mnm kox marpuiiel qaHHbIX ). ONTHYECKH YUTAEMBIH KOJ BKIIFOYAET
B ce0sl YHUKAJIbHBIN UACHTU(PHUKATOP, KOTOPBIH MOJKHO HCIIONIb30BATh JJISl YHUKAJIBHON

UIeHTH(PHUKALNN PAAHOYACTOTHON 3TUKETKH W/WJIN MPOAYKTA W/WIIA MAPTUH NMPOAYKLIUN
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w/vu 1.11. [Ipu 5TOM MOKEeT 03HA4aTh TOT JK€ YHUKAJIbHBIN HIEHTU(PUKATOP, K KOTOPOMY
MOKET OBITh MOIKIIIOUEHO OJIOK YIPaBICHUs PagruodacTOTHOM STUKETKU. Takke MOKeT
O3Ha4aTh APYToH (Ipyrue) yHUKaJIbHbIN HaeHTHuKaTop. Jlanee onTuuecKuii KO MOKET
conep:kaTb HUHTepHeT-aapec. ONTHUECKU YUTA€MbIl KOJ| HareudaTaH, Hampumep, Ha
paaMoOvYacTOTHONW OTUKETKE, BBIIPABUPOBAH WM HAKJIEEH B BHAE CTHKepa Ha
PamMOYaCTOTHYIO 3THKETKY MM MPHUKPEIVIEH JPYTMM CHOCOOOM K pPaarO4acTOTHOM

OTHUKETKE UJIN HAXOOUTCS B HEH.

Ontuyeckwii KOA CIYKUT AJIsl TPENOCTABICHHS IOKYIATEIH/ IOIb30BATENIO
NPOAYKIMH JOTIOJHUTEIBHONH HH(YOPMAILUK O TPOAYKTE. DTO MPOUCXOIUT, HANIPUMED,
NyTeM CYHUTHIBAHHUSA IIOKYIATEIEeM/TIONb30BATEIEM ONTHYECKH YHUTAEMOro KOJIa
MIOMOIIBE0 MOOMJIBHOM KOMITBFOTEPHON CHCTEMBI, TAKOW KaK CMapT(OH WM IJIAHIIET.
Kak npaBuiio, MOOHIIbHBIE KOMITBIOTEPHBIE CHCTEMBI UMEIOT KaMepy, KOTOpasi O3BOJISIET
CUMTBIBATh ONTHYECKHE KOAbL. IIpenmnouTurensHO MOOUIIbHAS KOMIBIOTEPHAS CUCTEMA
(c momomb ycTaHOBJIEHHOH mporpammbl ("App")) momxkHa OBITH HACTpOEHA Ha
OTKpBITHE BEO-CTPAHHMIBI Ha OCHOBE IPOYHUTAHHOIO ONTHYECKOrO KOZA, KOTOPBIH
NPEACTaBISIET TMOKYIATENIO/TIOb30BATEMI0 HH(DOPMAILIMI0 O TMPOAYKTE. DTO MOXKET
ABISATHCS MH(POPMaLUeH, MpeHa3HAYEHHON CIIeLHUAIbHO IS TOKYIATeNs1/ I0Ib30BaTe s
3TOro NpoaykTa. MOKHO, HAIIPUMEP, OCTABUTb OT3bIBBI O MPOAYKTE UM HHPOPMALIUIO O
TOM, 4YTO J€JlaTb, €CJIU IMPOAYKT IOABEPICs BO3AEHCTBHUIO OIPENENICHHBIX YCIOBUHN

OKpY>Karollel Cpeapl, KOTOPbIE MOTYT CHU3UTDb €r0 Ka4eCTBa.

B IPENOYTHTEIBHOM BapHaHTe OCYILECTBIIECHHS M300peTeHust
HOKYIIaTeJb/TI0Jb30BATEINb MOJy4aeT COOOIIEHHE Yepe3 paguovyacTOTHYIO STHUKETKY O
TOM, YTO OH JOJDKEH MPOYUTATh ONTHYECKHI KOA M, TAKAUM 00pa3oM, MONYYHTh JOCTYII
K BeO-caiiTy ¢ undopmauumeii, mpegocrasieHHO# 1 Hero. Hanpumep, paguovactoTHas
STHKETKA MOXKET UMETh UMEET MHIMKATOP COCTOSIHHMS, KOTOPBIN COOOIIAeT, 3aKPhITa JIH
yMakoBKa MPOAyKTa (HAmpuMmep, 3amedaTaHa), OTKPbITA JM OHA M MPUTOAHA JUIS
UCMONb30BAHKS, WJIH TMepel KCIOJIb30BAaHHEM TMPOAYKTA OH [OJDKEH MOJNYYHTh
JOTIOJTHUTENbHYI0 WH(POpPMAMIO ¢ BeO-caiiTa, HA KOTOPBIH OH IOMAaeT C MOMOIIBIO
ONTHYECKOro Koaa. MHOMKATOpP COCTOSIHUSI MOXKET SIBJISIThCS, HAMPUMEP, OIHUM WU
HECKOJIbKUMH CBETOAMONAMHU (CBETOJUOAAMH) HITH KUIKOKPHCTAIUIMYECKUM JTUCILIEEM
(OKK-mucrmeem). JlomycTumo, 4YTOo OJIOK yNpaBie€HUs] PaguOYacTOTHON 3THUKETKH
BBIMIOJIHEHO TaKMM OOpa3oM, YTO OHO MOKET HU3MEHATh YKa3aHHYI HH(OpMALHUIO C

NMOMOLIbIO HWHAUKATOPA COCTOSAHUA, KOraa IMPUHHUMAIOT PE3YJIbTAThl HU3MEPCHUA,
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TIOJTyYeHHbBIE C TIOMOIIBIO OJHOTO MJIM HECKOJBKUX CEHCOPOB, UM K€ OHU JTOCTHTAIOT
OTpeneNieHHbIX 3HaueHuit. Hanpumep, MHAUKATOP COCTOSIHHSI MOKET TMOKa3bIBaTh, YTO
yIaKOBKa 3aKpPbITa MPABUIIBHO, €CJIH CEHCOP COCTOSIHUS YIIAKOBKU OMpPEIEsieT, YTO OHA
3aKpbiTa. HAMKATOP COCTOSIHMSI MOXKET TOKa3bIBaTh, YTO YIMAKOBKA OTKPBITA, €CIH
CEHCOP COCTOSIHUS YITAKOBKH OMPEAEIISET, YTO OHA OTKpbITa (ObL1a OTKphITa). UHAMKATOD
COCTOSIHUSI MOJKET IOKa3bIBaTh (C TMOMOIIBIO MPEAYNPeKAAMEero CUTrHaNa), 9YTO
NPOAYKLHUS TOABEPIIIACh BO3NEHCTBUIO BPEAHBIX YCJIOBUN OKPYIKAKOIIEH Cpeabl
(CITUIIKOM BBICOKAs TEMIIEPATYpa, CIMIIKOM HHU3Kas TeMIepaTypa, CIUIIKOM BBbICOKAs
BJIAYKHOCTb, CJIUIIKOM BBICOKOE JIABJICHUE, CIIMIITKOM BbICOKOE YCKOPEHHUE U U T.J1.), €CJIN
CEHCOp OTpeneNsieT, YTO NpeiebHOe 3HAUeHUe (TeMneparypa, BIaKHOCTb, IaBJICHHE,
CHUJIa YCKOPEHUs U T.1.) ceituac (vu ObUIO) HUKe WJIH BbIle. Takol mpeaynpesKaaromi
CUTHAJI IPEAyPeKaaeT MOKYIIATEsl/ TIOb30BaTENS O TOM, YTO C IIPOIAYKTOM MOKET OBITh
YTO-TO HE TaK, U OH JOJUKeH TMOJy4uTh UWHPOpPMALUI O Bed-calite mnepen
UCTIOJIb30BaHNeM. Takke paarovYacTOTHAs STHKETKA MOXKET HMeeT NPUHUMAOIIee
YCTPOMCTBO, C IMOMOIIBID KOTOPOTO PAgUOYaCTOTHAS 3TUKETKA MOXET NPUHUMATh
curHaj. Takum 0Opa3oMm, HarpuUMep, TaKKe BO3MOKHO U3MEHUTb HHIUKATOP COCTOSHUS
C TIOMOIIBIO BHEIIHEr0 CUTHAja, HANpUMeEp, IJIsl MOJydyeHUss oOpaTHOrO CHUrHajia OT

MPOAYKTA.

B 0co0eHHO mpeArnoYTHTEeNTbHOM BapHaHTe OCYLIECTBJIICHUS pPaguo4vacTOTHAs
STHKETKa BMECTE C JJIEKTPUYECKUM OJIOKOM TMOJauu >HEPrUU MPEACTaBisieT coOoi
MHOT'OCJIONHYIO TIEHKY. [IpenMyiecTBOM MHOTOCIONHON MJIEHKHU SIBJIAETCS TO, YTO OHA
ruOkasi (3/MaCTUYHASI) W TMO3TOMY MOKET HAHOCHTbCS KaK Ha IUIOCKME, TaKk W Ha
HN30THYTBIE TMOBEPXHOCTU YIIAKOBKH. MHOFOCJ'IOfIH}H-O l'I.]'IéHKy MOKHO IIPOU3BOAHWTL B
OOJIBLIIOM KOJMYECTBE C MOMOIIBIO PYJIOHHBIX TEXHOJIOTUH, He TPeOYIOIUX OOJbLINX
3arpat (cMm., Hanmpumep, Zheng Cui et al.: Printed Electronics, Wiley 2016, ISBN:
9781118920923; S. Lanceros-Méndez et al.: Printed Batteries, Wiley 2018, ISBN:
9781119287896).

MHorocnoiiHas mi€HKa COAEPKUT, IO MEHBIIEN MEpe, OAUH CJIOH, COAEp KA
HAaHOCHMOE BeullecTBO. Ha, mo MeHbluel Mepe, OOUH CJIOW, COAEp:KAllUi HAHOCUMOE
BEIIeCTBO (HA BEpPXHEW CTOPOHE), YCTAHABJIMBAIOT AHTEHHY U JJICKTPHUYECKUE
NPOBOAHUKH. AHTEHHa W/WIM TPOBOAHUKH, HAPUMEP, MOTYT ObITh HAHECEHBI C
MIOMOLIBIO METOAA MEeYaTH Ha, 0 MEHBIIEH Mepe, OJMH CJION, COAEP KAIIUN HAHOCUMOE

BemecTBo (cM., Hanpumep, EP0787371A1, W02010/068469A1, WO2013/180399A1).
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Ha, mo MeHbIieit Mepe, oguH CJIOH, comepikalluii HAHOCMMOE BeIIeCTBO (Ha BepXHEH
CTOpPOHE) YCTaHOBJIEHa, IO MEHblIel Mepe, ogHa BcrpoerHas cxema (IC), mpuyem, mo
MEHbIIeH Mepe, OJJHa BCTPOSHHAsI CXeMa UMeeT OJIOK YIpaBJIeHHUs, TI0 MEHBIIEeH Mepe,
OIMH CEHCOp Il OMNpEeNeNIeHUs] COCTOSIHHS YIaKOBKM, OJIOK Mepefavd M MaMsTb IS
XpaHeHus: NaHHbIX. Ha, mo MeHbluel Mmepe, OAUH CJIOH, COAep Kalluii HaHOCUMOE
BEIIECTBO (HA BEPXHEH CTOPOHE), YCTAHABIMBAIOT JJIEKTPOXHUMUYECKYIO SUEHKY.
IToHsiTHE «3JEKTPOMArHUTHAs sSYEiKa» BKIO4YaeT B ceOs Kak OTHeJbHbIE SYEUKH,
COZepIKaIlKe TOJBKO OJIMH aHOA M KaTOJ, TaK U COEAMHEHUE U3 HECKOJbKUX OTIEJIbHBIX
stueek (Oarapero). [IpeanoYTUTENBHO AIEKTPOMATHUTHYIO SIMEHKY KJIETKH C MOMOIIBIO

MCTOAA ne4aTu HAHOCAT Ha, I10 MEHBIIEHN MEpPE, OAUH HOCUTEC]Ib.

QHGKT‘pI/I“IeCKI/Ie MPOBOAHUKHU CBA3BIBAIOT BCTPOCHHYHO CXEMY C

3JIEKTPOXUMHUYECKON TUEUKON U aHTEHHOM.

ITon, mo MeHbIIeH Mepe, OHUM CJIOeM, COAEP KAaIlUM HAHOCHMOE BEIecTBO (Ha
HIWKHEW CTOpPOHE), HAXOAWTCS AaIre3UBHBbIA CJIOW (CION KJjies), IUIsl COeNMHEHUs
MHOTOCJIOMHON IUIEHKH C yNakoBKOH. IIpeanodTuTenbHO aAre3wBHBIM CIIOM HMEET
3aLUTHBIA CJIOH (ChEMHYIO TUIEHKY ), KOTOPBIH MOYKHO yIAIUTh MOJHOCTBIO 10 TOTO, KaK

PaarovYacTOTHAS STUKETKA OyIeT HaKJIeeHa Ha YITaKOBKY.

B kauecTBe TMJIEHOK-HOCHUTENEH MPENNOUYTUTENIbHO HCIONB3YIOT THUOKHe
cuHTeTndeckue reHku, Hanpumep, u3 PI, PP, MOPP, PE, PPS, PEEK, PEK, PEI PSU,
PAEK, LCP1 PEN, PBT, PET, PA, PC, COC, POM1 ABS, PVC, ¢dnyonoanmepa, Takoro

KaK Te(JIOH WM T.II.

IIpennouturenpHO, MO MEHbIIEH Mepe, OHA IUICHKA-HOCUTENb BBINIOJHEHA U3
nonmsTUIIeHTeped Tanara, noJu3THIeHHadTanaTa, MOJINACTEPA, NOJIMUMU/A,
nojmmnpomnwieHa, BOIIl  (6uakcuanbHO-OPUEHTHPOBAHHOW  MOJUIPOIHICHOBOH

TUIEHKH ), TOJIM3TUIICHA WITH MTOJIMAMHIA.

IIneHka-HOCHTENb NPEANOYTHTENBHO HMeeT ToamuHy S5 - 700 Mk,

npeanouTuTeNsHO S - 200 MkM, ocodeHHO npeanodTuTenbHO 30 - 100 MrM.

Jlanee B Ka4eCTBE MUIEHKU-HOCHUTENSI TAKXKE MOKHO HCTOJIB30BaTh OyMary Wid
KOMOMHHUPOBAaHHBIA ¢ OymMaroii marepuaj, HalpuMmep, COSIUHEHHs C IJIaCTMAacCoi ¢
yaenbHol Harpyskoii 20 - 500 r/m?, npexnourutenbho 40 - 200 r/m”. Jlajiee B KauecTse
IJIEHOK-HOCUTEJIEN MOKHO HCIIOJb30BaTh TKAHb WM HETKAHbIM MaTepuall, TAKOW Kak

XOJICT U3 (1)I/IJ'IaMeHTHbIX HI/ITeI\/'I, IITaNeJIbHbIN XOJCT | T.II., KOTOpbIC, TIpU
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HEOOXOIUMOCTH,  MOTYT  OBITb  WTONBbYATBIMH  WJIM  KaJaHAPUPOBAHHBIMHL
IIpennoyTuTenbHO TakMe TKAHU WIM HETKAHBbIE MaTePHAJIbl COCTOST U3 UCKYCCTBEHHBIX
marepuanos, kak PP, PET, PA, PPS u 1., Takke MOXHO NPUMEHATb TKaHb WU
HETKaHbIH MaTepua U3 IPUPOIHBIX, IPU HEOOXOAMMOCTH, 00pabOTaHHBIX BOJIOKOH, KaK
BUCKO3HbIE BOJIOKHA. [IpuMeHsieMble TKaHU UM HETKAHBIM MaTepuall UMEIOT YAEIbHYIO
Harpysky mpumepHo 20 r/m* - 500 r/m%. TIpu HeoOXOMUMOCTH, 3TH TKAHU HJIH HETKAHbIE

MaTepHuabl MOTYT UMETh 00OPa0OTAHHYIO MTOBEPXHOCTb.

PaSYMeeTCSI, OJJHa INICHKAa-HOCUTEJIb TAKXKE MOXKET COCTOATD, I1O MEHBIIEH MEpE,
U3 OBYX WA Oonee PA3JIMYHBIX CJIOEB, KaK CJIOCB M3 HCKYCCTBCHHOI'O MaT€pualia,
6YMa)KHbIX, METAJNIMYECKUX CJIOCB U T.A., KOTOPBIC, HAIPUMEDP, CKIICEHBI JPpyT C ApyroM

WJIU 3aJJaMUHUPOBAHBIL.

B kadecTBe MeTAIUIMUECKOTO CJIOS JUII AHTEHHbI W/WIM BJEKTPHUYECKUX
MIPOBOJHUKOB MpUHUMAaKOT BO BHUMaHue Au, Ag, Cu, Al, Zn, u Cu. Bo3amoskHbBIE METOBI
HAaHECeHUsI  MOKPBITHS  BKJIIOYAIOT,  Hampumep, TpadapeTHyro,  TIyOOKyIo,
draekcorpadcekyro, cTpyliHyro win odcerHyro mnedath. Jlanee Takke MPUHUMAIOT BO
BHUMAaHHUE TeYaTHbIC MPOBOMSINNE CJIOH, KAk MpoBosimue mnomumepbl, Ag- umn Cu-
MIPOBOJSIIIIHE MTACTBI, POBOISIIHIE KAPOOHOBBIE MACTHL. TONIINHA METAITNIECKHUX CIIOEB,
OOpa3yloIUX AaHTeHHYy W/WIH SJIEKTPUYEeCKHe MPOBOAHHUKH, IPEANOYTUTEIHHO

coctapsier 0,5 - 50 MKM.

KoMmroHeHTsl, HAaHECEHHbIe, 110 MEeHbIIEeH Mepe, Ha OJHY IUIEHKY-HOCUTENb (Ha

BEpPXHEI CTOPOHE), MOT'YT OBITH MOKPBITHI 3AIIUTHON TUICHKOM, JJAKOM WJIH ITOKPBITHEM.

[Tonxonsiiue MHOTOCIOWHBIE TUIEHKU U CIOCOOBI MX M3TOTOBJICHHE OIMKCAHBI B
COBPEMEHHBIX TeXHOJIOTUsIX (cM., Hapumep: WO2007/101688A1, W0O2009/000446A1,
WO02018223171A2, WO2008/067830A1).

[IpennoutuTenbHO TUJIOCKAss MHOTOCHONHHAs TUJIEHKA HMEET TJIOCKOCTHOE
pacuiipenue (MIMHAa Ha IMpMHY) B namanasoHe 10 cm® - 200 cm?. Tommuna
npeanouTuTenbHO coctasiisaet 0,5 - S mm. [Inockas MHOrocnoliHas na€HKa, MOKET UMETh
00y (GOpMy; MPEANOYTHTETFHO UMEET MOBEPXHOCTh, MPU KOTOPOM MHOTOCIIOMHAS
TUIEHKA COEOUHSIETCST C  YNAKOBKOW, WMEET YeThIPEXYrONbHYK  (Hampumep,
NPSIMOYTOJIbHYI0,  KBAaAPATHYIO WM  TPANEHUEBUAHYIO), TSITHYTOJIbHYI KU

HIECTUYTOJIbHYIO (OCHOBHYIO) (hOpMY.
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IIpennodTuTenbHO MEXKAY ABYMsI CIOSIMH MHOTIOCJIONHOM MIEHKH MOMELIAIOT
3NIEKTPUUECKUI TPOBOHUK (HAIIPUMED, B BUIE TIPOBOASIIEH CHHTETUYECKOH MOHOHUTH
WIH  3JIEKTPONpPOBOASAIEro MpoBoaHUKAa). CEHCOp BBINOJIHEH C BO3MOXKHOCTBIO
OOHapy)XuBaTh NpEepbIBAHHE SJEKTPHYECKOrO MPOBOJHUKA, HANpHMEp, Ha OCHOBE
CBSI3aHHOTO C HHUM M3MEHEHMs] DJEKTPUYECKOH MPOBOAUMOCTH IPOBOJHUKA.
ITpeanoutuTenbHO 3neKTpuyeckuii poBonHUK uMeer U-oOpasnyro dopmy. Ilonsatue
"U-obpa3Hast popma" Takke BKIFOUAET (POPMBIL, MOXOKUE Ha Gopmbl OykBbl U, Takue Kak
dopma V, dopma monkosbl, ¢popmMa MPSMOYTOJbHUKA, B KOTOPOM OTCYTCTBYET OJIHA
CTOpOHa, (hopma Tpamenuu, B KOTOPOH OTCYTCTBYET OfHA CTOPOHA, (hopMa METIH U T.IL
U-popma  mpenamodTUTENIbHO  MPOCTUPAETCS  BIOJb  OCHOBHOH  MOBEPXHOCTH

PaauO4YaCTOTHON 3TUKETKH.

B o0co0eHHO mpeanmoYTHTENBHOM BapUaHTE OCYLIECTBICHUS H300pETEHHs
paguo4yacTOTHAasi OTHUKETKA MMEET BBICTYI, KOTOPBI MPOCTHPAETCS B OJHOM
HaIMpaBJICHUU C OAHON CTOPOHBI PaJMOYaCTOTHOW 3THUKETKH. TakKoil BBICTYIl O3HA4aeT
TAKXKe€ pPACIIMPEHHUE PaJMOYaCTOTHOM OTHKETKM HAa OJHOW CTOPOHE JSTHUKETKH B
HAIPABJICHUH, NAPAJIJIETbHOM OCHOBHON NMOBEPXHOCTH PAAUO4YACTOTHOMN 3TUKETKU. [Ipn
5TOM BBICTYM YK€, Y4€M CTOPOHA PaANO4aCTOTHON STUKETKHU, C KOTOPOH BBICTYI BBIXOUT
Hapy>Ky. Ha BbICTyne wiu moj BBICTYIIOM, WJIM BHYTPH HEro (HarpuMep, MEeX1y ABYMs
CIOSIMU WJIM TUIEHKAMH) NPEATIOYTUTENBHO pPa3MELIeH 3JIEKTPUUECKUIl NMPOBOIHUK.
Taxxe B 5TOM BapuaHTe OCYLIECTBJICHUs 3JIEKTPUUECKUIN IPOBOAHUK MPEATIOYTUTEIBLHO
NpOXOAMUT BAONb BbicTynma B U-oOpasHoii ¢opme. Eciam pagmodacTOTHYIO 3THKETKY
HAHOCST HAa YMAKOBKY, TO €€ MOXXHO HAaHOCUTb Ha BBICTYI, HAJ OTBEPCTHEM MW/WJIH
JOCTYTIOM K yIaKOBKe. 3aTeM MPU OTKPBITUN YIIAKOBKU BBICTYTI OTAENSETCS, IpephiBas

IIPU 5TOM 3JIEKTPUUECKUI IPOBOJHUK.

BricTyn MOKeT OBITh YacCThIO, 110 KpaiiHeH Mepe, OIHOH MIICHKH-HOCUTEIS; HO OH

TaKXKe MOXKET OBITh MPUKPETUIEH K, 110 KpaliHel Mepe, OMHON HeCcyIleH MIIeHKe-HOCUTEE.

B 0coOeHHO MpeanoYTHTENIbHOM BapUAHTE OCYIIECTBICHUS H300PETEHHS MEXIY
BBICTYIIOM U MJIEHKOM-HOCUTEJIEM WM OCTAIbHOM 4YaCThIO INJIEHKHU-HOCUTEIIS (B
3aBUCHUMOCTHU OT TOrO, ABJIACTCA JIM BBICTYII KOMIIOHCHTOM IIJICHKH-HOCUTEIA, WU
OTAENBbHON YacThIO), /M BHYTPH BBICTYIIA UMEETCS 3apaHee 3aJaHHOE MECTO pa3pbiBa
(kpoMKa pa3pbiBa, KpOMKa pasiioma, ciaboe mecto). IIpn MexaHn4eCKoM BO3AEHCTBHU
Ha BBICTYI, OCOOEHHO NPH BBITATUBAHUM 32 BBICTYN (HampuMep, MPHU OTKPBITUH

YIAKOBKH), OH OT/ENsAeTCs OT (OCTaNbHOMN) MIEHKH-HOCUTENA B 3apaHee 3alaHHOM MeCTe
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paspeiBa. DTO pasfeseHue/OTAeNeHHE TaKXKe OMNpENeNsieT PAclOIOKEHHBII B BBICTYIIE
3JIEKTPUYECKUN TPOBOJHUK, KOTOpbIN 3aTeM mpepbiBaeTcsi. C IMOMOIIBIO 3apaHee
3aJJaHHOTO MeCTa pa3pbiBa, BO-NEPBBIX, OOJerdaercss IpepbiBaHUE pPaOOTHI
3JIEKTPUYECKOTO TMPOBOJHUKA, 4, BO-BTOPBIX, Pa3pbIB, MPEXKAE BCEro, MPOUCXOAUT
OIpeAeIeHHBIM 00Pa30M: 3JIEKTPUUECKHH MPOBOAHUK MPEPHIBAETCS HE B JIIOOOM MeCTe,
a pa3pbIB IPOXOAUT BAOJb 3apaHee 3alaHHOTO MECTa Pa3pblBa. 3apaHee 3aJaHHOE MECTO
pa3pbiBa MOKET OBITh BBIOJHEHO, HANPUMEpP, B BUIE nepdoparuy, BIEMKH, KOHYCA,

KaHaBKH, pa3pesa, KJIEeBOr0 COSANHEHNS W/ WK T.II.

JIpyrUMH TIPEANOYTUTEbHBIMA BapUAHTAMH OCYLIECTBIIEHHUS] H300peTeHUs

SABJIAAFOTCA:

1. AxTuBHas paauoyacTOTHAas ATHKETKA, MPUYEM paauovyacTOTHAas S3THUKETKa
COAEP KUT YHUKAIbHBIA UACHTU(PHUKATOD, IPHYEM PAAHOYACTOTHAS 3TUKETKA BBITIOJTHEHA
C BO3MOXHOCTBIO COCIHMHEHMs C YIAKOBKOM NPOAYKTA, MNPHUYEM pPaaUOYaCTOTHAs
STUKETKA COAEPIKUT, IO MEHbIIEH Mepe, OAUH CEHCOpP, MPUYEM YKa3aHHbIN, 10 MEHbIIEH
Mepe, OANH CEHCOP ONpPEAENsieT COCTOAHUE YIIAKOBKH, IPUYEM YKA3aHHBIM, 10 MEHbLIEH
Mepe, ONMH CEHCOpP OMNPENENsieT KaK COCTOSHHUE YIMAaKOBKH, OTKPbITA WJIM HE OTKPBITA
yIaKoOBKa, WM ObLIa OTKPBITA MJIM HE OTKPBITA YIAKOBKA, MPUYEM PaJAMOYACTOTHAS
STUKETKA BBINOJIHEHA C BO3MOKHOCTBIO HATIPABJICHUsI Y€Pe3 ONPEAECICHHBIEC IPOMEXYTKHU
BpeMeHU HH(pOpMaLUH 00 YHHKAJIbHOM HACHTH(UKATOPE M COCTOSHUH O COCTOSTHHH

STHKETKHU Ha MPUEMOIIEPEIaTINK OCPEACTBOM CETH MOOHIIBHOM PagHOCBSI3H.

2. AKTuBHas pauO4YacTOTHAs 3TUKETKA IO BAPUAHTY OCYLIECTBJICHU 1, mpuuem
YKa3aHHBIN, 10 MEHbLIEH Mepe, OAUH CEHCOpP COAEP KUT JIEKTPUUECKUN NPOBOAHUK,

KOTOPBIN NIPEPBIBAETCS IPU OTKPBITUN YITAKOBKH.

3. AKTUBHas paAMOYacTOTHAas J3THKETKAa IO OJHOMY U3 BapUaHTOB
ocywlecTBieHuss | wim 2, mpudYeM yKas3aHHBIA, MO MEHbIIEH Mepe, OJUH CEeHCOp
NIPENCTaBIIsIeT COOOM, IO MEHBIIEH Mepe, ONWH WHAUKATOP, KOTOPBINA ONpeeisieT OTHO

wm Ooniee U3 CIEAYIOINX COCTOSHUN YITAKOBKH!
- YIaKOBKa ObL1a OTKPBbITA,
- yIakoBKa ObLIa CKaTa,

- yIaKoBKa MOJBeprajach BO3AEHCTBUIO TeMIeEpaTypbl, KOTOpas BbIlle
ONpPEAENIEHHOT0 MAaKCHUMAJIbHOTO 3HA4YeHUs] TeMIlepaTypbl WIM HIKE

ONpeaACIICHHOIO MUHUMAJIBHOI'O 3HAUCHUA TEMIIEPATYPHI,
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- yIIaKOBKa TOABEprajach BO3ACHCTBUIO BJIAKHOCTH (BO3AyXa), KOTOpas
BBIILIE OMPEIEIICHHOIO0 MaKCHUMAJIbHOTO 3HAYEeHUs BJIAKHOCTH (BO3ayXa)

NJIK HUXKE €ro ONpEACICHHOIO MUHUMAJbHOIO 3HAYCHNS BJIA’KHOCTH,

- yYIakOBKa mnoaBEprajiachb BO3IEHCTBHIO HaBJICHUsI, KOTOpPOE€  BBILIEC
ONpPEACICHHOI0  MaKCUMaJIbHOI'O  3HAUCHHSA  HAaBJICHUA  WJIM  HUXKC

ONpPEACIICHHOI0O MUHUMAJIbHOI'O 3HAUCHHUS JaBJICHMA,

- YIIaKOBKa NoABEpralach BOSI[GI\/'ICTBI/H'O YCKOPAIHUX CHUJI, KOTOPBIC BBILIC
OIIPECACIICHHOIO MAaKCHUMAJBbHOI0 3HAUCHUA YCKOPECHUSA MM HHXKE

OIPEACIICHHOI'O MUHUMAJIBHOT'O 3HAUCHUA YCKOPAOLUX CHUJI,

- YIOaKOBKa MOoABEpPraaiacChb BOSI[GfICTBPII-O SJICKTPOMAriuTHOrO U3JYyYCHHSA B
OMPECACIICHHOM OUAaINa30HE MAJIMH BOJIH, MHTCHCHUBHOCTb KOTOPbBIX BBbILIC

OMPECACTICHHOIO MaKCUMAJIbHOT'O 3HAYCHUSA MHTCHCUBHOCTHU.

4. AxTuBHasg paguovyacTOTHas JTHUKETKa IO OAHOMY U3 BapUaHTOB
ocyuecTBieHus | - 3, conepkainasi, IO MEHbIIEH Mepe, OAUH AONOIHUTENbHBINA CEHCOP
IUIsl ONpEAENeHUs] U3MEPsSEMbIX 3HAYEHHM YCJIOBUH OKPYXKAKOLEH CpeApl, MpU4YeM
NPOAYKT W/WJIN YNAaKOBKa W/WIM pPagOvYacTOTHAs 3THKETKA 3aBUCST OT YCIOBHH
OKpY’Karolled Cpeabl B MOMEHT IOJNYYEHUS U3MEPSEMbIX 3HA4YCHUH, MpUYeM
paguo4YacTOTHAasi STHUKETKA BBINIOJIHEHA C BO3MOJXKHOCTBK) HAMPABJICHUs 4epes
OIpeAesIeHHbIE TPOMEXYTKH BpeMeHH! nH(popManun 00 YHUKaJIbHOM UAEHTH(UKATOPE U
COCTOSIHMHU O COCTOSIHMH YIIAKOBKU M HH(OpMaLUH 00 OKpysKaro1ei cpene 00 yCiIoBusIx

OKpPY’KaroILIel cpeabl Ha MPUEMOIIepeaTIUK TIOCPEACTBOM CETH MOOMIIBHOM PaJiOCBS3H.

5. AKTuBHas paanMO4YacTOTHAs STUKETKA 10 BAPUAHTY OCYLIECTBIICHU 4, MpUieM
YCJIOBUSI OKPYXKAKOLIEH Cpeabl O3HAYAOT ONHO WM Oosiee U3 CIEAYIOIINX YCIOBHIA
OKpYXKarOIle CpeAbl: TeMIepaTrypa, [aBlI€HHE BO3[yXa, BIAXKHOCTb BO31yXa,
YCKOPSIFOLME  CHUJIBI, MHTEHCUBHOCTb  3JIEKTPOMArHUTHOTO  M3JIy4€HHs  IIPU

ONpEACICHHOM OUAINAa30HE AJIMH BOJIH.

0. AxTuBHas paano4acToTHasA  STUKETKA 10 OOHOMY us3 BapUAHTOB
ocymectsieHus | - 5, comeprkaimasi OJIOK ynpaBJIeHHs, IO MEHBIIEH Mepe, OINH CEHCOP
AT ONpPEACTICHUA COCTOAHUA YIIAKOBKH, 6.]'IOK nepeaay v naMATb AJi XPaHCHUA JaHHBIX,

npuiceMm YHHKaHbeIﬁ I/II[eHTI/I(bI/IKaTOp XPAHUTCA B IaMATH OJI1 XPAHCHUA JaHHBIX.

7. AKTHBHas pPaguOyacTOTHAs ATUKETKA [0 BapUAaHTy OCYLIECTBIEHUs O,

comepkaiiasi AUCIUIEHM COCTOSHUS, IpU4YeM OJIOK YOpPAaBI€HUS BBIIOJHEH C



29

BO3MOJXHOCTBIO OHNPEACICHUA COCTOsAHUA YIIAKOBKM € TIOMOIINBKO CEHCOpa U

WHHULIMHUPOBAHUSA ITOKa3a COCTOAHUA YIIAKOBKH MHAWKATOPOM COCTOSHUS.

8. AKTHBHas paZuOyYacTOTHAas ATHKETKa [0 BapUAHTy OCYIIECTBIEHHs O,
cofieprKalliasi CEHCOp MJIsi OIpENeNeHUs] YCIOBMs OKpPYKarolled cpeabl W AMCIUIeH
COCTOSIHMSI, NPUYeM OJIOK YIPABJICHUs! BBIMOJHEH C BO3MOXKHOCTBIO TIOJYYEHHUS, IO
MEHbLIEH Mepe, OJHOrO U3MEPSIEMOr0 3HAUYEHHUs] OT CEHCOpa, CPABHEHUS, M0 MEHbLICH
Mepe, OHOTO U3MEPSIEMOT0 3HAUEHHSI C OTPEIEIeHHBIM ITPEIeIbHBIM 3HAYSCHHEM, U €CJTH
U3MepsSIeMOe 3HAYCHUE HAXOMUTCS HUXKE WM BbIIIE OMPENeIEHHOrO MPEeAebHOrO

SHAYCHH, MTHUIIUUPOBAHUWA IMMOKa3a NpEeEAyNnpeKIar0IIEero Curiajga JTUCIICEM COCTOAHUA.

9. AKTHBHas pangUOYacTOTHAs J3THKETKA IO OJHOMY U3 BapHUAHTOB
ocymectsieHus | - 8, comepskaiiasi pUEeMHBIN OJIOK JJIsi MPUeMa CHTHAIa MOCPEICTBOM
ceT MOOWIBHOW pAJAMOCBSI3W W JUCIUIEH COCTOSIHHS, TpW4YeM OJIOK YIpaBJICHUS
BBITIOJIHEH C BO3MOYKHOCTBIO TpHEMa CHTHAjia C TOMOIIBI NPUEMHOro OJioKa U

WHHULUHUPOBAHUSA ITOKa3a NPECAYNPCIKAAIIECTO CUTrHaIa AUCTIIICEM COCTOSAHUA.

10. AkTuBHas paZvOYacTOTHAs 3TUKETKA C YHHKAJIbHBIM HIEHTH()UKATOPOM,
cozepakallasi, 1o MEHbLIEH Mepe, OAUH JIEKTPUYECKUI MPOBOAHUK U, TIO MEHBLIEH Mepe,
OJIHy IUIEHKY-HOCUTENb, NpUYeM, IO MEHbIIEH Mepe, OfHAa IJIEHKA-HOCUTEIb HUMEET
MJIOCKOCTHOE PaCIIUPEHUE C BEPXHEN CTOPOHBI U HUJKHEU CTOPOHBL, IPUYEM Ha BEPXHEU
CTOpPOHE, MO MEHbIIEH Mepe, OJHON IJIEHKU-HOCUTENSl PACIOJIOKEHBl CIEAYIOIINe
KOMITOHEHTBI: OJIOK mepenad, CeHcop M OJIOK MOAa4yM SHEPrHH, NMPHYeM Ha HUKHIOK
CTOPOHY, IO MEHbLIEH Mepe, OAHOM IJIEHKHU-HOCUTEJNsl, HAHECEH a[Tre€3MOHHBIN CIIOH,
MOCPEICTBOM KOTOPOTO PaaMOUYaCTOTHAS 3THKETKA MOXKET COEAMHSTHCS C YIaKOBKOU
NPOAYKTA, IMPUYEM CEHCOpP BBINOJIHEH C BO3MOXKHOCTBIO OINPEAENIeHUS COCTOSHUS
YIaKOBKH, IPHUYEM CEHCOpP BBIMIOJHEH C BO3MOXKHOCTBIO OIpENeNIeHUs] COCTOSTHUS
YIaKOBKU "HEOTKpBITasl YIAKOBKA", €ClU 3JIEKTPUYECKUN MPOBOAHUK HE INpepBaH, U
COCTOSIHUSI YIIAKOBKH "OTKpbITasi yIIaKOBKa", €CIIN 3JIEKTPUYECKUI MPOBOIHUK MPEPBaH,
npudeM OJIOK Tepenad BBIMOJHEH C BO3MOKHOCTBIO HAIPABJICHUS Yepe3 ONpeeIeHHbIe
NPOMEXYTKH BpEMEHH HH(OPMAIMH O COCTOSHUHM YHHUKAJIbHOTO HIEHTH(HKAaTOpa U

YIIaKOBKH Ha MPUEMONIEPENATINK [TOCPEICTBOM CETH MOOMIIBHOM PaIHUOCBSI3H.

11. IIponykt, copepsxaluii ynakOBKY U aKTHUBHYIO PaAUOYaCTOTHYIO 3THKETKY

10 OTHOMY M3 BapUaHTOB ocyuiecTsieHus 1 - 10.
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12. Ilpomykt mnoO BapuaHTy OCyLleCTBIeHUs 11, mnpuueMm axkTUBHasA

2

paano4acTOTHAA 3TUKETKA MPUKPEIJICHA HAal OTBEPCTUEM YIIAKOBKU W/ UIn Hazg TOUYKOM

JOCTYIAa K YIIaKOBKE.

13. IlpomykT 1O BapuaHTy OCYyINECTBJeHUS 12, mnpuueM aKTUBHAas
pPaaMoOYacTOTHAsT 3THKETKA COMAEPIKUT 3JIEKTPUUECKUIl MPOBOIHUK, MPUKPETUICHHbIN

TaKUM 00pa3oM, YTO OH MPEPHIBAETCS MPH OTKPBITUU TPOIYKTA.

14. IIponykT no 0OAHOMY U3 BapHaHTOB ocyluecTBieHus 11 - 13, npuyem ceHcop
BBIMIOJJHEH C BO3MOJXKHOCTBIO OIpeAeNeHUs] COCTOSHUS YIaKOBKU "HEOTKphITas
yHaKoBKa", €CU 3JeKTPUUYECKUI MPOBOAHMK HE MpepBaH, U ONpPENETeHUs] COCTOSHUS

YIaKOBKHU "OTKpBITasl YIaKOBKa", €CJIM 3JIEKTPUUIECKUI IPOBOIHUK ITPEPBaH.

15. Cucrema, copepskaliasi, o MeHbIIEH Mepe, OOHY aKTUBHYIO PaIMOYaCTOTHYIO
STUKETKY, 110 MeHbIleH Mepe, OAUH NMpUEMOIepeaTuUK, KOMIbIOTEPHYIO CUCTEMY U
0a3y maHHBIX, IPUYEM, IO MEHBIIEH Mepe, OJHA PaAMOYACTOTHAS STUKETKA CONEPIKUT
YHUKAJIbHBI HOEHTU(UKATOP, MpPUYEM, 10 MEHbLIEH Mepe, OIHA pPaJaHOYacTOTHAs
STUKETKA BBIIOJHEHA C BO3MO)KHOCTBIO COEIMHEHNUS C YITAKOBKOW NPOAYKTA, IPUYEM, 110
MEHbIIIEH Mepe, OJJHA PajlOovacTOTHAsl STHUKETKA COAEP’KUT, 110 MEHbIIeW Mepe, OIUH
CEHCOp, NMpUYEM YKa3aHHBIH, 110 MEHbIIEH Mepe, OANH CEHCOpP OIpenessieT COCTOsSHUE
YIaKOBKHU, KOTZ]a CEHCOP COEIMHEH C YIIAKOBKOM MPOyKTa, MPUYEM, IO MEHbIIEH Mepe,
OJlHA PaZMOYacCTOTHAsl STHKETKA BBINOJHEHA C BO3MOXKHOCTBIO HAIPAaBJICHHUS dYepes
OIpeAeIeHHbIE TPOMEXYTKH BpeMeHH! nH(popMaruy 00 yHHKaIbHOM HACHTH(HUKATOPE U
COCTOSIHUM O COCTOSIHMM YNAaKOBKHU HA, IO MEHbLIEH Mepe, OAMH NPUEMONEpPEaaTUuK,
npudeM YKa3aHHbIA, TO MeEHbIIeH Mepe, OAMH NPUEMOIEPEeNaTUK BBINOJIHEH C
BO3MOKHOCTBIO TpueMa MH(popManuu 00 YHUKAJIbHOM HUIACHTU(PUKATOPE M COCTOSTHHH
OT, N0 MEHbLIEH Mepe, OJHON paguO4YaCTOTHOM 3THKETKH, NMPUYEM YKa3aHHBINW, IO
MeHbIlIeH Mepe, OAUH NMPUEMOIEepPeaTUNK BBIMOJIHEH C BO3MOXKHOCTBIO OMNpeeseHUs
uHpOpPMAIMK O MECTOHAXOXKIAEHWH, NMPUYEM YKa3aHHbBIH, MO MEHbIIEH Mepe, OIWH
NpUEMOTIEPENATYMK BBIIOJIHEH C BO3MOJKHOCTBIO —TIepenayd uHpopmauuu 00
YHHUKQJIbHOM HACHTHU(UKATOPE U COCTOSIHMH, U MH(POPMALMU O MECTOHAXOXKIACHHHU IO
CEeTH HAa KOMIIBIOTEPHYIO CHCTEMy, MpPHYEM KOMIIBIOTEpHAs CHUCTEMa BBINIOJHEHA C
BO3MOXKHOCTBIO IIpreMa nHpopMauu 00 YHUKaJIbHOM HASHTU(PUKATOPE U COCTOSIHUH, U
uHpOpPMAILIMK O MECTOHAXOXIEHUH OT IMPHEMONEpeNaTInka, MPUYeM KOMITBIOTEPHAsS
CHCTEMAa BBINOJIHEHA C BO3MOXKHOCTBIO MACHTU(HUKALMHM NPOAYKTa B Oa3e MaHHBIX Ha

OCHOBEC YHHKAJIbHOI'O I/I)IeHTI/I(bI/IKaTOpa, MNPpUYIEM KOMIIBIOTEPHAsSA CUCTEMA BBIIIOJIHEHA C
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BO3MOXXHOCTBIO XpaHEHHUs MH(POPMALMU O MECTOHAXOXIEHUH KaK MECTOHAXOXKICHHE
NpOAYKTa Ui HAEHTU(UIUPYEMOro MNPOAYKTA, W IMPHUYEM KOMIIBIOTEpHAas CHCTEMa
BBINTOJIHEHA C BO3MOJKHOCTBIO XpaHEHUs MH(POpPMALUU O COCTOSHUH KaK COCTOSIHHUE

YIIaKOBKH IJIs I/I,[leHTI/I(bI/II_[I/IpyeMOFO MnpoAayKTa.

16. Cucrema 1o BapuaHTy OCYILECTBJIEHUs 15, mpudeM, Mo MeHbLIeH Mepe, OfaHa
pagMouvacTOTHast 3THUKETKA IpeAcTaByiseT Cco0Oil, 1O MeHbIIeH Mepe, OnHY

PaAMOYaCTOTHYIO 3TUKETKY 110 OAHOMY M3 BapUAHTOB ocyiuecTBiaeHus 1 - 10.

17. Cucrema no BapuaHTy ocyliecTBiaeHus 15 unu 16, comeprkarias, Mo MEHbIIEH
Mepe, OJHY paAuO4YacTOTHYIO OSTHUKETKY I10 BapHaHTy OCYINECTBIEHHUs 4, NpuueM
NpUEMOTIEPENATYNK BBIMOJIHEH C BO3MOXHOCTBIO Tmepenayd uHpopmauuu 00
YHHUKQJIbHOM HIEHTU(UKATOpE U 00 OKPYKAOLICH Cpele O COCTOSHUU OKpPY’KaKoLIeH
cpenbl Ha KOMIIBIOTEPHYIO CHCTEMY, NMPUYEM KOMIIBIOTEpHAs CHUCTEMa BBIIOJIHEHA C
BO3MOXKHOCTBIO HIEHTH(UKALMK TPOAYKTa B 0Oa3e MAaHHBIX, C KOTOPBIM CBSI3aH
YHHUKQJIbHBI HIEHTH(HUKATOp, HAa OCHOBE YHHUKAJIBHOTO HAEHTU(PUKATOPA, MPHUYEM
KOMIIBIOTEPHAsl CHCTE€Ma BBINOJHEHAa C BO3MOXKHOCTBIO ONpEAeNeHNs MUHHUMAJIbHOIO
3HAYEHUs] WJIM MAaKCUMAJIbHOTO 3HAYEHUs U UACHTU(PHIUPYEMOTO MPOAYKTa U3 Oa3bl
TaHHBIX, A1 CpaBHeHHMs MH(popManuu o0 OKpyXKarolled cpeae ¢ MHUHHUMAJbHBIM
3HAYEHWEM WJIM MaKCUMAJbHBIM 3Hau€HHeM, M eciau HH(popManus o0 OKpysKarolien
cpezne HWKe MUHUMAJIBHOTO 3HaUeHHs WIN HHpopMauus 00 OKpy:Karolleil cpesie Bhlle
MaKCHMAaJIbHOTO 3HAUeHMsI, Mepefayu COOOINEHUsI O MOHMKEHUM MM O MPEBBIIEHUN

YEJIOBEKY.

18. Cnoco0, BKJIIOYAOIIUN CIEAYIOIINE STATIbI:

- NPUKpPeIieHHe aKTUBHON PagoYacTOTHOM STUKETKH K YIIAaKOBKE MPOAYKTA,
NPUYEM PaJIMOYaCTOTHAS 3TUKETKA CONEPKUT YHUKAIBHbIA HASHTU(PHKATOD,

- ONpeAesIeHUE PAANOYaCTOTHON STUKETKON COCTOSIHUS YIIAKOBKH,

- nepenavyy pagHoOvYaCcTOTHOW JTHKETKOH wuH(popManuu 00 YHHUKaJIbHOM
UIeHTH(HUKATOpE W  COCTOSHUHM O  COCTOSHUM  YIAKOBKHM  HA
NPUEMOTIEPENATYHK TTOCPEACTBOM CETH MOOWIIBHOM PaluOCBs3H,

- oTpeneNieHue MpUEMOoTepeaTInKoM HHYOPMALIUH O MECTOHAX OJKICHHH,

- nepenady — NpuEéMONepenaTyukoM  uHpoOpMaumud 00  YHHUKaJIbHOM

ueHTH(HUKATOpe, O COCTOSHUU U MHPOPMALMM O MECTOHAXOXKIAEHUHU II0

CETH Ha KOMITBIOTEPHYIO CUCTEMY,
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UIEHTH(PHUKALNIO KOMITBIOTEPHOM CHUCTEMOH MPOAYKTa Ha OCHOBE

YHHUKAJIBHOTO UACHTU(UKATOPA,

XPaHCHUEC HH(bOpMaHHH 0 MECTOHAXOXACHHMHU KaK MECTOHAXOXACHUC

UIEHTU(ULHUPYEMOTO TIPOAYKTa B 0a3e NaHHBIX,

XpaHECHUE I/IH(bOpMa,LII/II/I O COCTOAHUM KaK COCTOSAHHUE  YIIaKOBKH

UIeHTUHULIPYEMOTO MPOAYKTa B Oa3e JaHHBIX.

Crioco0 mo BapuaHTy OCYLIECTBJIEHUs 18, NOMONMHUTEIHHO BKITFOUYAOLIUI

CICOAYHOLIUE STAIlbI!

20.

OIpesieNIeHNe PaJuoYacTOTHON STUKETKON YCIOBUS OKPY KarOIIel cpenbl,

nepenadyy paarovdacTOTHOW STUKETKOH WH(pOpMauu 00 OKpyKaroIIeH
cpene 00 YCIOBUSIX OKpYKAalOIIEH cpeapl Ha MpUEMONepenaTyrK
TIOCPEICTBOM CETH MOOMJIBHOM PaaHOCBS3H,

nepenady nmpuéMonepenaTiukoM uHopmanuu o0 OKpyKaroliei cpene oo
YCIOBHSIX OKPY KAIOIIEH CPenbl IO CETH Ha KOMITBIOTEPHYIO CUCTEMY,
XpaHEeHHEe KOMIBIOTEPHOH crcTeMoil nHdopManmm 0b okpysKaromieit cpene
KaK  yCIIOBHsI ~ OKpY’KaroIled  Cpeabl, B  KOTOPBIX  HAXOIUJICS

UIeHTH()ULINPOBAHHBII POAYKT, B 0a3e NaHHBIX.

Crnioco0 mo BapuaHTy OCyUIECTBJICHUs 19, TOMOTHUTEIHPHO BKITFOYAO LM

CJICAYIOIHE STaIlbl:

21.

OMpeAe/ieHne KOMIBIOTEPHOW CHCTEMOH MHHUMAJIBHOTO 3HAYEHUS WU
MaKCHMaJIbHOTO 3HA4YeHUs M3 0a3bl JaHHBIX ISl UAECHTH(PHLHUPYEMOro
NPOAYKTA,

CpaBHEHHE KOMIIBIOTEPHOH CHUCTeMOH WHGpopMauuu 00 OKpy’Karoen

cpe€ac ¢ MUHUMAJbHBIM 3HAUYEHUEM HUJIM MaKCUMAJIbHBIM 3HAYCHHUEM,

eciu uHGopMaIuu 00 OKpy KaoIIel cpee HUKe MUHUMATBHOTO 3HAYEHUS
wim  uHpopManu 00 OKpYKaroIleH cpene BhIIIE MaKCHMAJIbHOTO
3HAUEHHs. Mepeaadyy KOMIbIOTEPHON CUCTEMOI COOOLICHUS O MOHMKEHUH

WJIKX O IPECBLILICHU N YC€JTOBCKY.

Crnoco0 mo ogHOMY 13 BapHaHTOB ocymecTBieHus 18 - 20, TOMOJHUTENBHO

BKJIFOYAFOIITHM CJIEAYHOIINE STallbl:

PEruCTpaLi0O MOMEHTA BPEMEHH,
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XpaHEHHE KOMITBFOTEPHOU CUCTEMON MHPOPMALIUK O MECTOHAXOKIAEHUH U
MOMEHTE BPEMEHH KaK MECTOHAXOXAeHHE UICHTU(PULIPYEMOTO MPOAYKTa
B IaHHBI MOMEHT BpEMEHH B 0a3e NaHHbIX, W/ N

XpaHEHHE KOMIBIOTEPHON CHUCTEMOH HH(pOPMALMU O COCTOSHUHM Kak
COCTOSIHUE YIaKOBKH, KOTOpPOe ObUIO y MAEHTH()HULUPYEMOro MpoayKTa B
JAHHBII MOMEHT BpeMeHH, B 0a3e TaHHBIX, W/ WU

XpaHEHUE KOMITbIOTEPHOMN CUCTEMOI HH(pOpMaIuK 00 OKpYsKaroLIel cpeme
KaK  yCIIOBHMsI ~ OKpY’KaroIed  Cpembl, B  KOTOPBIX  HAXOIUJICS

UIeHTH(PHULIUPYEMBII IPOIYKT B JAHHBII MOMEHT BPEMEHH, B 0a3e JaHHBIX.

Crnoco0 mo ogHOMY U3 BApPUAHTOB OCYyIIecTBIeH s 18 - 21, TOTMONHUTENBHO

BKJIFOYAFOIITAM CIEOYHOIINE STallbl:

OTpeneNieHne MECTOHAXOXKICHUST HASHTU(DHUIIIPYEMOTO MPOAYKTa U3 0a3bl

JNAaHHBIX, U

cpaBHeHHEe MH(POPMAIMM O MECTOHAXOKIEHWH C YCTAHOBIIEHHBIM
MECTOHAXOKIIEHHEM M B CIIy4ae PACXOKAEHWI: Tepenady COOOIEHHs O
PACXOKIEHUSIX YETIOBEKY .

WITH

orpezeseHne COCTOSHISI YIIAaKOBKU ISl HAEHTU(DUIIMPYEMOTO TIPOIAYKTA U3
0a3bl JaHHBIX, U

cpaBHeHHEe HMH(MOPMALMK O COCTOSIHUM C YCTAHOBJIEHHBIM COCTOSIHUEM
YIaKOBKM M B Clly4ae pacXOXKISHW: Tepenadyy COOOIeHHs O

PaCXOXKOCHUAX YCJIOBEKY.

23. IIpoaykT KOMIBIOTEPHOH IIPOrpaMMbl, COAEPIKALIUN MPOTrPAMMHBIN KOA,

KOTOPBII XPAHHUTCSI HA HOCUTENIE HH(POPMAIIH U KOTOPBIH MOOYXKIAeT KOMIBIOTEPHYIO

CUCTCMY BbBIIIOJIHATH CJICAYHOIINE HeﬁCTBHﬂ, Koraga HpOFpaMMHbeI KO 3arpyKacTtcs B

ONEPATUBHYIO MMAMATH KOMHI:;I-OTGpHOfI CHUCTECMBI:

nojiydeHre nHGOpMauu 00 YHUKAJTLHOM UASHTU(UKATOPE, COCTOSIHUH U

UH(OPMALIIN O MECTOHAXOXKIEHHUH IO CETH,
UIEHTH()HUKALNIO TPOAYKTA HA OCHOBE YHUKAIIBHOT'O UIEHTH(HKATOpA,

XPaHEHUEC I/IH(I)OpMaLII/II/I 0O MCECTOHAXOXACHHUHU KaK MECTOHaAXOXIACHUC

UICHTU(ULIIPYEMOTO MPOAYKTa B O6a3e TaHHBIX,
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- XpaHeHne WHGPOpPMAIMM O COCTOSIHUM KaK COCTOSIHUE —YIAKOBKH

UIEHTH(PHULIHUPYEMOro NMPOAYyKTa B 6a3e JaHHBIX.

24. KomnbroTepHas mnporpaMMa IO BapUaHTy OCYLIECTBIEHUs 23, IpUYeM
IPOrPaMMHBIN KOJ TOOY’KAaeT KOMIBIOTEPHYIO CHUCTEMY BBIMOJIHATH OAMH MM Oolee
3TaIoB crocoda Mo OAHOMY U3 BAPHAHTOB OcyInecTBiaeHus 18 - 22, koraa nporpaMMHbII

KOJI 3arpy’KaeTcs B ONEPAaTHBHYIO MaMsITh KOMITBIOTEPHOIN CUCTEMBI.

25. IlpumeHeHHe paauoOvYaCTOTHOM JTHUKETKH 10 OAHOMY M3 BAapHAHTOB
ocymecteieHus 1 - 10 u/unm npoaykra Mo OOJHOMY U3 BapUAHTOB ocyluecTBieHus 11 -
14 w/unmm cucTeMbl 1O OAHOMY M3 BAPUAHTOB OCYyINECTBJIEHH 15 - 17 ans ontuMusanmu
W3rOTOBJICHHUST TPONYKIUH WM ONTHMU3ALMK XPaHEHHs MPOAYKLUH, W/WIH

ONTUMMU3ALUU PACTIPOCTPAHCHUA MMPOAYKIHH.

Nzo0pereHne monpoOHee pa3bsCHSAETCS HUXKE C TIOMOINBID YepTeked u
NPUMEPOB, HE OrPaHUYMBAs NPH 3TOM H300peTeHHe MPU3HAKAMH U KOMOWHAIUSIMU

HpI/ISHaKOB, HAa3BaHHBIX B 3THUX qepTencax Hu HpI/IMean.
TToxa3bIBatoOT:

@durypa 1 mokasplBaeT CXEMaTHYHO MPHUMEP CHCTEMBI COTVIACHO M300pETEHUIO,
comeprkamieii OoNbIIOe KOJMYECTBO panuodacToTHbhiX 3THkeTok (la, 1b, lc, 1d),

npuéMonepenaTyrk (2) u KOMIBIOTEPHYIO cucTeMy (3).

PannouacrorHbie sTukerku (la, 1b, lc, 1s) HaHECEHbI HA YIAKOBKU MPOAYKIIMN
(Pa, Pb, Pc, Pd). YnakoBku Tpex mponyktoB (Pa, Pb, Pc) naxomsTcs B 3akpbiToM

COCTOSIHUM, yrakoBKa mpoaykTa (Pd) HaXOOUTCsl B OTKPBITOM COCTOSIHHH.

Ha ®urype 31akoMm "panuo" mokasaHo, 4TO JIB€ paAuOYacTOTHbIE 3THUKETKH (1b,
1d) cootBercTBeHHO HampaBisIFOT WHpOpManmo. HMHbopMmanms MOXKET COmep:KaTh
YHHUKQJIbHYIO HACHTU(UKALIUIO PATUOYACTOTHBIX STHKETOK, HH(OPMALIHIO O COCTOSIHHH

O COCTOSIHUH YIIAKOBKH M, TIPU HEOOXOAMMOCTH, APYTYIO HHPOPMALIHUIO.

OtnpasneHHyr0 HHOQOPMALIMIO MOXET NPUHUMATh MNpHEMONepenaTauk (2).
[TpuémonepenaTiuk IOMOJHSAET MOJYYEHHYIO HWH(POPMALMIO, IO MEHbLIEH Mepe,
uHpOpMaIuel 0 MECTOHAXOXKIEHHH U TIepefaeT BCIO MH(POPMALIMIO B KOMITBIOTEPHYIO
cucremy (3) no ceru (5). KomnerorepHast cucrema (3) coenuHena ¢ 6a3oi naHHBIX (4).

Ha ®urype 1 xomnbroTepHas cucrema (3) HarpsIMyr0 coefnHeHa ¢ 0a30ii naHHbBIX (4).
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Taxoxe koMIprOTEpHAs cuctema (3) MoXeT ObITh coeIHeHa ¢ 0a30i TaHHBIX (4) 1O ceTn
).

Ha ocHOBe moOJydyeHHONW YHMKAJbHOW WAEHTU(PUKALUM PaAHOYaCTOTHBIX
STHKETOK KOMIBIOTEpHast cucremMa (3) MOXET pacrno3HaBaTh COOTBETCTBYIOINUE
IPOAYKTBI, K KOTOPBIM OTHOCSATCSI ONpeeIEHHble HASHTH(GUKATOPDI, B Oa3e naHHbIX (4)
Y COXPAHSATb IOJYIEHHYIO HHPOPMALHIO O MECTOHAX O’KAEHHH, & TAK)KE O COCTOSHUH JUIS

COOTBETCTBYHOLIECTO IIPOAYKTA.

durypa 2 mOKa3bIBAET CXEMATUYHO NPUMEP PaguovdacTOTHOH >TukKeTku (1),
KOTOpasi HaHeceHa Ha nponykT (P). YmakoBka 3amedaraHa kielikoit jenroi (8). Eciu
CHSITb KJICHKYIO JIEHTY (8) miti paspe3aTs €€ 1o JUHUH (7), TO SJIEKTPUIECKUN TPOBOIHUK
(6) (Hampumep, 3JIEKTPOMPOBOJSAIINASI CHHTETUYECKAsT MOHOHUTH), KOTOpasi SIBJISETCS
YacThIO PagrovacTOTHOW 3THKETKH (1), mpepsiBaercsa. PannoudacrotHast sTukerka (1)
MOXET OOHAPYKUBATh MPEPHIBAHNE SJIEKTPUIECKOTO MPOBOIHUKA (6) U, TAKUM 00pa3om,

OTJINYATh, ABJIACTCA JIX YIIAKOBKA HeOTKprTOfI NN OTKprTOfI.

@durypa 3 mNOKa3bIBAET CXEMATUYHO NPUMEP PaguovdacTOTHON 3TuKeTKH (1).
Pannouacrornas stukerka (1) mmeer cencop (10) ans ompeneneHus COCTOSHUS
yIakoBKU (Hampumep, OTKpbITa/3akpbiTa). biok (11) ynpasnenus npenHasHaueHO IS
YIpaBJIEHUs] KKABIM OTHENbHBIM KOMIIOHEHTOM M KOOPIAMHALMHU MOTOKOB JAHHBIX U
curHanoB. C momotbto 0j10ka (12, 13 )nepenady MOXXHO mepenaBarb MHOOPMALHIO TIO

pamuocsizu. B mamsitu (14) XpaHsATCs JaHHBIE YHUKAIBHOTO HAEHTH(HUKATOPA.

Qdurypa 4 mnoka3bBaeT CXEMaTHYHO TMpuMep mnpuémonepenatunka (2).
[Mpuémonepenatuuk (2) umeer mpueMHbiid 6yok (21, 22) mis npuema uHGOPMALUU C
NIOMOLIBE0 MOOMIIBHOM cBsi3u. bnok (20) ynpaBieHust npenHa3Ha4eH Uil YIPABJICHUS
KaXXJIbIM OTIEJIbHBIM KOMIIOHEHTOM M KOOPIWHALIMK MOTOKOB JAHHBIX M CHrHaJOB. C
MIOMOIIBIO YCTPOICTBa (25) onpeneneHusi MeCTOIIOIOKEHHSI MOYKHO OINPEIeNIUTh MECTO,
B KOTOPOM HAaXOAWTCS MpHEMONEpenaTduk (2) Wi paguovyacTOTHAs STHKETKa (He
npezacrasieHa Ha Purype) (uHpopmarmst o mectononokenun). C momombro Oyoka (23,
24) mepenay MOKHO TepenaBaTh HH(GOPMALIHIO MO CeTH (He MpencTaByieHa Ha Durype)

Ha KOMIIBIOTEPHYIO cHcTeMY (He nmpencrasieHa Ha Purype).

durypa 5 nmoka3bIBaeT B KAUECTBE MPUMEPOB TPH PAJUOYACTOTHBIE STUKETKH (14,

1b, 1¢) B pa3HbIx cocrostHUAX. Kaxknas u3 pagnodacToTHeIX STHKETOK (1a, 1b, 1¢) umeer
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TIPOBOJSIIIYIO 3JIEKTPUYECTBO CHHTETUYECKYI0 MOHOHHTH (6a, 6b, 6¢), nucmuiei (9a, 9b,

9¢) cocrostHuA U onTUuecky untaeMbiit kox (QR).

B cayuae panpuodacrorHoit sTukerku (la) snexTpornpoBoasimuii mposox (6a) He
nospeskaeH. biok ynpasienus (He npeacrasieH Ha Purype) paaro4acTOTHON STUKETKU
OIpeAessieT IPOBOAUMOCTb CHHTETHYECKOI MOHOHHTH (6a) CEHCOPOM (He MpeaCcTaBIeH
Ha Durype) u 0OHAPYKMBAET, YTO CHHTETUYECKAs MOHOHUTH (6a) He oBpekaeHa. biok
yIpaBJICHUs] HHULUUPYET AUCTUIEH (9a) COCTOSIHUS, YKA3bIBAIOIIUN HA TO, YTO YITaKOBKa
3akpbiTa ("3ameudataHa"). DTO OMOBEINEHUE TMPOMCXOMUT, HAMPHUMEP, C TMOMOIIBIO

CBETOANOOA UK KUAKOKPUCTAJIIIUMICCKOrO JUCILIES.

B caydae pammouactorHoil sTuKeTkKH (1b) snexTpomnpoBoasimuii mposox (6b)
npepBaH. bJIOK ympaBiieHUs C MOMOIIBIO CEHCOpa IMPOBOIUMOCTH OIPENENseT, YTO
CHHTETHYECKass MOHOHHUTH (6b) pasopBana m mHMIMHpYyeT mucmuieil (9b) cocrosiHwms,

YKa3bIBAIOIIHMI Ha TO, YTO YIIAaKOBKa OTKphITa ("'HE 3aredaraHa").

B cayuae panuodactorHol sTuketku (1¢) snexTponpoBoasimuii mposox (6¢) He
NOBPEXAEH. BIIOK ympaBlieHHs] ¢ TOMOIIBIO CEHCOPa NMPOBOAMMOCTU ONPEAEISIET, YTO
CHHTETHYECKasi MOHOHUTH (OC) HE MOBPEKACHA M HHULIMUPYET nuctuieii (9¢) cocTosiHus,
YKa3bIBAIOLINH Ha TO, YTO YIIAKOBKA 3aKpbITa ("'3amnedarana"). B To xxe BpeMs HHIUKATOD
cocTostHUs (9C) MOKA3bIBAET, YTO MOKYIATENb/TIOJb30BATENb JOJIKEH HE HUCIOJIb30BaTh
IPOAYKT, a CHavyaja npouyntarh ontudeckuit kox (QR). C moMouipto onTH4ecKoro Kozia
IIOKYTIaTeJb/TIONIb30BATENb  [ONAlaeT Ha BeO-CAiiT, KOTOpPBIH NPENOCTABISIET €My

JOTOJIHUTEIbHYIO HH)OpMALIUIO.

Qurypa 6 T1OKa3blBa€T MPEANOYTUTEIbHBII BApUAHT  OCYLIECTBJICHUS
PagMoOYacTOTHOW STHUKETKH (@) COrJIacHO M300peTeHHr0 cxeMaTHdHO ceepxy u (b) B
OokoBoli mpoekuuu (cmepenu). PammouactotHas sTukerka (1) MMeEeT IUIOCKOCTHOE
pacumpenue; JUIMHa [ 1 [mupruHa B UMEIOT OAMHAKOBBINA pa3Mep, HO OHH BO MHOTO pa3
Oompme TommuHbel . OcHoBHas (Qopma pagmodacToTHOW sSTHUKETKH (1) -
IIECTHYTOJIbHUK, COOTBETCTBEHHO, 3Ta (JOpMa COCTOUT U3 IBYX COCAMHEHHBIX MEXKAY
coboli mpsAMOyrosbHUKOB. PanmnouacrotHast stukerka (1) BbIMONHEHa B BUzE
MHOTOCJIOMHOM MIEHKU. PagnouactoTHas sTukeTka (1) umeer rieHky-Hocutenb (30). Ha
wieHky-Hocutenb (30) (Ha BepxHEH CTOpPOHE) HAaHECHU CIEAYIOIIUE KOMIIOHEHTHI
anterny (13), Onok (16) momauu SHepPrUM, HANPUMEP, B BUAE IJIEKTPOXUMHUYECKOU

AYEHKH, JJIEKTpUUeCKuil mnpoBogHHMK (6), snekrpuueckue mnposopHuku (17) u
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BCTPOEHHYIO cxemy ceHcopa (10), Onok ynpasnenus (11), 010k nepenau (12) u mamsaTe
(14). Paguouacrornas sTukerka (1) umeer Boicty (3 1), KOTOPBII MPOCTUPAETCS B OJHOM
HANpaBJIEHUH C OMHOM CTOpPOHBI paanodacToTHoW sTukerku (1). Ha BeicTyme (31)
pacnonoxxen U-oOpa3Hblil dekTpudeckuil mpoBonHuk (6). Beictyn (31) otnenen ot
OCTaJIbHOM 4acTH paauovacToTHO sTukerku (1) 3apaHee 3amaHHbIM MecToM (33)
paspbiBa. 3apaHee 3amaHHOe MecTO (33) paspbiBa BHIIOJIHEHO B Buae nepdoparmu. [Ton
ieHkon-HocuteneM (30) HaHeceH anre3uBHbId ciod (32), Takum 00pa3oMm, dYTO

pamuovacToTHasi STUKeTKa (1) MOkeT ObITh COEIMHEHA C YIIAKOBKOH MPOAYKTA.

Qurypa 7 TnOKa3blBaeT MNPEANOYTUTEIbHBI BAPUAHT  OCYLIECTBJICHHUS
PamMOYaCTOTHOM JTHKETKH CXEMaTHYHO B OOKOBOW NpOeKIHU. PannodacToTHas
sTHKeTKa (1) BBINIONIHEHA B BUA€ MHOTOCIOWHON TUIEHKU. PagnodactoTHast sTukerka (1)
umeer TuieHKy-HocuTenb (30). Ha muenke-nocurene (30) crepayrolmuMy KOMIIOHEHT
MOKHO OOHApy’KUTh CJIEAYIOLINEe KOMITIOHEHTHI: aHTeHHY (13), BcTpoeHHyIO cxemy (15)
u O5ok momauu sHepruu (16). [ox mnenkoii-HocuTeneM (30) HAHECEH aare3UBHBIN CIION
(32). AnresuBHblid crmoit (32) 3ammmeH 3amuTHOW rieHKoW (34). B BapmanTe
ocymectieHus (b) 3amurHas mieHka (35) HaxonuTcs Hax TuieHKoH-HocuTeneM (30) u
3amumaer komrnoHeHTsl (13, 15, 16) Ha mnneHke-Hocurene (30) OT BO3AEHCTBUS
OKpy>karomel cpenbl. B BapuanTe ocymectBieHust () mokpeitue (36) HaXOIUTCS Ha
ienke-Hocurene (30) u 3amummaer komnoHeHTsI (13, 15, 16) Ha mienke-nocurene (30)
OT BO3JIEHCTBUS OKpYXKarolIel cpeasl. Bapuant ocymecTBiaeHus (a) He UMeeT 3aLUTHOTO

CJIOsI HaJl TIeHKOM-HocHuTeneM (30).



dopmyJia u3odpeTeHust

1.  AxTuBHas paaMO4YacTOTHAsI STUKETKA,

npu4yeM  paguo4v4acToTHass OTUKETKa  BbIIIOJHCHAa B BHUAC 3JIACTUYHOU

MHOTI'OCJIOMHOM MJICHKH,
NpUYeM PaIuOYaCTOTHAS STUKETKA COAEPIKUT YHUKAIbHBIN UACHTU(DUKATOD,

MPpUYEM pagruovaCcTOTHAA STUKETKA BbLIMMOJIHEHA C BO3ZMOXKHOCTBIO COCAUHEHUA C

YIAKOBKOM MPOAYKTA,

MPUYEM PaIMOYaCTOTHAS STUKETKA COAEPKUT, MO MEHbLIENH MEPE, OAUH CEHCOD,
MPUYEM YKa3aHHBIN, 10 MEHbIIEH Mepe, ONUH CEHCOP OMpPENeNsieT COCTOSIHUE

YIAKOBKH,

IIPUYEM PagUOYaCTOTHASI STUKETKA BBINOJIHEHA C BO3MOXKHOCTBK) HAIPABJICHHUS
gyepe3 OIpenesieHHble TPOMEXYTKH BpeMeHH HH(popMauuu o0 YHHKaJIbHOM
UIEHTH(PHUKATOPE W COCTOSHUU O COCTOSIHMM 3TUKETKH Ha MPUEMOIIEPENaTIuK

TIOCPEICTBOM CETH MOOMIBHOM PaguoCBsI3H.

2. PapuouacTOoTHasi 3TUKETKA MO M. 1, coneprkaias

10 MEHbIIEH MEPE, OOAHY INICHKY-HOCUTEIb, IIPUYICM, I10 MEHbII el MEpE, OaHa
IJICHKa-HOCUTEIb HNMEET IINIOCKOCTHOE pPaCIIUPEHUEC C BerHeﬁ CTOPOHBI U

HUKHEN CTOPOHBI,

IIpUYEeM Ha BEPXHEH CTOPOHE, MO MEHbIIEH Mepe, OAHOW IJIEHKU-HOCUTEJS
PACIOJIOXKEHbI CIeAYIOLINe KOMIIOHEHTHI: OJIOK Iepenad, CEHCOp U OJIOK mojadn

SHEpPTUH,

IIPUYE€M Ha HIKHIOKO CTOPOHY, IO MEHbIIEH Mepe, OAHOW IJIEHKHU-HOCUTEs,
HAHECEH aIF€3UOHHBIN CJIOH, MOCPEACTBOM KOTOPOTO PaINOYaCcTOTHAS STUKETKA

MOXKET COCAUHATHCA C ynaKOBKOfI MMpOAYyKTa.

3. PammouactoTHas 3THkeTKa Mo m. 1 wim 2, copepskamasl 3J€KTPUYECKUM
NPOBOAHHK, NMPUYEM 3JIEKTPHUUECKUI MPOBOAHUK PACIIONOKEH TAaKUM O0pa3oM, YTO OH

PEPBIBACTCS IPU OTKPBITHU YIIAKOBKH.



4.  PaguouacTroTHas 3THKeTKa mo mm. 1 - 3, coxmepxkainasi, 3JEKTPUYECKUI
IIPOBOJIHUK, TPUYEM CEHCOpP BBIMOJIHEH C BO3MOXKHOCTBIO ONPENENICHUs] COCTOSHUS
YIaKOBKU "HEOTKpBITasi YINAKOBKA", €ClU 3JIEKTPUYECKUN NMPOBOAHMK HE IMpPEepBaH, U
ONpeAeNeHNs] COCTOSHMs YMAaKOBKU "OTKpPBITAsl YNAKOBKA', €CIU 3JIEeKTPUYECKUH

IIPOBOHUK NPEPBAH.

5. PanmuovacTroTHas STUKETKA IO JTI0OOMY U3 MIl. 3 U 4, Ipu4eM 3JIeKTPUUECKUN
NPOBOJAHHUK PACIOJIOKEH BIOJb BEPXHEH CTOPOHBI M/MJIM HUXKHEW CTOPOHBI TICHKH-

Hocutejist B U-o0pa3Hoit hopme.

6. PagmouacToTHas 3THUKETKAa [0 ONHOMY U3 mm. 3 - 5, comep:kaluasi BBICTYII,

NPUYEM 3JIEKTPUIECKHIH MPOBOAHUK MPOXOIUT BIOJb BhicTyna B U-00pasHoii popme.

7. Paano4acTOTHAsi 3TUKETKA IO M. 6, IPUYEM BBICTYNl COEIUHEH C OCTAJIILHOU

YaCThIO PAAMOYACTOTHOM 3TUKETKH Yepe3 3apaHee 3aaHHOe MECTO pa3phiBa.

8. PagmodacToTHas 3THUKETKAa MO OJHOMY M3 NI 2 - 7, JONOJHUTENBHO
cozepskaiasi OJIOK yrpaBJIeHHUs], MaMsTh Il XPAHEHUs JaHHbIX M AUCIUIEH COCTOSIHHS,
NpUYeM YHUKAJIbHBI HAEHTU(UKATOP XPAHUTCS B MAMATH ISl XPAHEHHs JaHHBIX,
npudeM OJIOK YIPaBJIEHUS BBINOJHEH C BO3MOXHOCTBIO OIPENENIEeHUs] COCTOSHUSA
YIAKOBKH C IOMOIIBIO CEHCOpPAa UM WHULIMUPOBAHUS IIOKa3a COCTOSIHMs YIAaKOBKHU

JAUCIIJICEM COCTOSHUA.

9. PanuodacTtoTHas 3THKETKA [0 OJHOMY U3 MII. 2 - 8, coaeprkalias CEHCOp AJIs
OTIpeNeNIEHUs] YCJIOBUSI OKPYJKArOIIeH Cpeabl M ANCIUICH COCTOSHUS, TpUYeM OJIOK
YHOPaBJIC€HUA BBINIOJHEH C BO3MOXHOCTBIO IIOJYUCHUA, I10 MEHBIIIEH MEpE, OOHOTO
U3MEpSIeMOr0o 3HA4YeHHs] OT CEHCOpa, CpaBHEHHUs, IO MeHbIeH Mepe, OAHOro
N3MEPACMOro 3HAYCHUs C OTIPCACIICHHBIM IMMPEACIIbHBIM 3HAYCHHUEM, U €CJIN U3MEPACMOC
SHAYCHHUE HaAXOAUTCA HHWXKE WM BbBILEC OIPCACICHHOIO MNpEACIbBHOIO 3HAUCHU,

WHHULIMHMPOBAHUSA ITOKAa3a MPCAYIPCIKAAIECTO CUrHala JUCIIIICEM COCTOSAHUA.

10. PamuodacTtoTHas 5THKETKA MO OAHOMY M3 mm. 1 - 9, MOMOJHUTENBHO
cozeprkaliasi MPUEMHBIA OJIOK JUIsl MpHeMa CHrHaja IOCPENCTBOM CETH MOOWIIbHOM
PaoMOCBSI3M M JTUCIUIEH COCTOSIHUS, TNpPUYEeM OJIOK YIpaBIEHHUs] BBIIOJHEH C
BO3MOXXHOCTBIO INIPHEMa CHUTHAJNA C MOMOLIBIO MPUEMHOro OJIOKa U MHULUHPOBAHUS

MOoKa3a npeAynpexKKAar0omero Curiaja JUCIjiceM COCTOSHUSA.



I1.

IIponykr, comepskaluil yIakoOBKY U aKTUBHYIO PaAMOYaCTOTHYIO STUKETKY

no ogHomy u3 nm. 1 - 10, mpuueM pagMoO4acTOTHAasi 3TUKETKA IPHUKPEIUIEHAa Haj

OTBEPCTUEM YIMAKOBKU W/MIH HAJ TOYKOW JOCTyNa K YHAKOBKE, TAKUM 00pa3oM, 4TO

3JIEKTPUYECKUIN IPOBOHUK MPEPHIBAETCS MPU OTKPBITUH MPOAYKTA.

12.

Cucrema, coneprxaruas

IO MEHbIIEH Mepe, OTHY aKTUBHYIO PaANOYACTOTHYIO STUKETKY 110 OJJHOMY

m3 . 1 - 10,
M0 MEHbIIEHN Mepe, OJUH NPUEMOTIePENaTUHK,
KOMIBIOTEPHYIO CUCTEMY U

0a3y maHHBIX,

npudeM, MO MEHblIeHl Mepe, OfHa paguoyacTOTHAs STHUKETKA COIEpPXKUT

YHUKaJIbHBIN HIEHTH(UKATOD,

npu4iecMm, mno MEHBIIEH MEpPE, OAHA PAANOYACTOTHAA STUKCTKA BbIIIOJIHEHA C

BO3MOKHOCTBIO COEIUHEHMSI C YITaKOBKOM MPOAYKTAa,

pu4eM, [0 MEHbLIEH Mepe, OHA PAAUOYaCTOTHAS 3TUKETKA COAEPKHUT, IO
MEHBLIEH Mepe, OAMH CEHCOp, NMPHUYEM YKAa3aHHBIM, [0 MEHbIUEH Mepe,
OZIMH CEHCOP ONPENENAET COCTOHUE YIIAKOBKH, KOIIa CEHCOP COENMHEH C

YIaKOBKOM NMPOIYKTAa,

npuyYeM, 10 MeHbIIEH Mepe, OlHAa PaJuoYacTOTHAsl ATUKETKA BBIMOJHEHA C
BO3MOJKHOCTBIO HAITPABJICHUS Yepe3 ONpeieIeHHbIe TPOMEXYTKH BPEMEHH
uHpopmaruu 00 YHUKATbHOM UAEHTH(PHUKATOPE U COCTOSTHIH O COCTOSTHHH

YIIAaKOBKH Ha, IO MEHbILIEH Mepe, OAUH MPUEMONEepeaTuuK,

IpUYEM YyKa3aHHBbIM, MO MEHbIIEH Mepe, OAWH MNpPUEMONEPEeNaTUuK
BBITIOJIHEH C BO3MOXKHOCTBIO TpueMa HUHpopMauuu 00 YHHKAJIbHOM
UeHTH(QHUKATOpE U COCTOSHUHM OT, [0 MeHbIIeH Mepe, OIHOU

PaanoO4YaCTOTHON S3TUKETKH,

NpHUYEM YKa3aHHBIH, 10 MEHbIIEH Mepe, OAUH NPUEMONEPENATIYHUK BbIIOTHEH

C BOBMOXKHOCTBIO OIPEACTICHUA I/IH(I)OpMaLII/II/I O MECTOHAXOXKIACHUU,

IIPUYEM YKA3aHHBIM, 10 MEHBLIEH Mepe, ONUH NPUEMOINIEPENATUUK BbITOJHEH

C  BO3MOXHOCTBIO  mepepadn  uHpopMauuu 00  YHHKAJIbHOM



13.

UeHTH(HUKATOpe U COCTOSTHUM, M MH(POPMALMK O MECTOHAXOXIEHUH IO

CETH Ha KOMIIBIOTEPHYIO CUCTEMY,

NpUYeM KOMITBIOTEpHAsl CHUCTEMa BBINOJHEHA C BO3MOXKHOCTBIO TpHEMa
uHbpopMaLMK 00 YHUKAJIbHOM HIOSHTU(PHKATOPE U COCTOSHUH, H
MH(POPMALIUU O MECTOHAXOXKIEHUHN OT MPUEMONIepPEeaTUHKa,

IpuYeM KOMIIBIOTEPHAs CHUCTEMa BBIIOJHEHa C  BO3MOKHOCTBIO
uneHTH(GUKaIMKU NpPoAykTa B 0a3e MaHHBIX HAa OCHOBE YHHKAJIBHOTO
uneHTH(uKaTopa,

IMPpUYEM KOMITBIOTEPHAsA CUCTEMA BBITIOJHEHA C BO3MOXHOCTBbIHO XPaHCHUSA
UHOpPMAILIUN O MECTOHAXOKACHUU KaK MECTOHAXOKACHHE MPONYKTa IS
UIEHTH()HULIHUPYEMOTO IPOAYKTA, U

MPpUYEM KOMITIBIOTEPHAsA CUCTEMA BBINIOJHEHA C BO3MOXHOCTBHO XPAaHCHUSA
I/IH(I)OpMaLII/II/I (6] COCTOsAHUN Kak COCTOsIHUE YHaKOBKH JJIA

UIEHTH(PHULIIPYEMOTO MPOAYKTA.

Crioco0, BKITFOUAIOLIHMH CIIEAYIOIINE 3TAITBL:

yAQJICHHE 3aIUTHON MIJICHKU C PAANOYACTOTHOM STUKETKH IO OAHOMY M3 III.
2-10,

NPUKJIEUBAHUE PAJUOYACTOTHON 3TUKETKM K YIAKOBKE TMPOAYKTA
MOCPENCTBOM aAr€3UBHOIO CJIOS,

onpenenaeHue paguo4acTOTHON 3TUKETKON COCTOSIHUS YIIAKOBKH,

nepenavyy paaHoOvYacTOTHOM ATHKETKOH wuHpOpManuun o0 YHUKaJIbHOM
uneHTH(GUKaTope W  COCTOSHMM O  COCTOSHUM  YIAKOBKHM  Ha

npUEMOTIEPENATYUK MOCPEACTBOM CETH MOOMIBHOMN PaIHOCBS3H,
ompezeNieHue MPUEMOTIEPETATINKOM HHPOPMAIIUHI O MECTOHAX OKIEHUH,

nepenayy — NpuEMONEpeNaTiukoM  MHpOpMaumud 00  YHHUKaJbHOM
UIeHTH(]HUKATOpE, O COCTOSHUU U MH(POPMAIIMH O MECTOHAXOXIIEHUH IO

CETH Ha KOMIIBIOTEPHYIO CUCTEMY,

UIEHTH(HUKALNIO KOMITBIOTEPHOW CHUCTEMOH TPONYKTa Ha OCHOBE
YHHUKAJIBHOTO UACHTU(UKATOPA,

XPaHCHUEC I/IH(I)OpMaLII/II/I O MCECTOHAXOXJICHHMHN KaK MECTOHAXOXJICHUC

UIEHTH(PHULIPYEMOTo NPOAYKTa B 0a3€ JaHHBIX,



- XpaHeHne WHQPOpPMAIMM O COCTOSSHUM KAaK COCTOSIHHE YIIaKOBKU

UIEHTH(PHULIHUPYEMOro NMPOAYyKTa B 6a3e JaHHBIX.

14. IIpomayKT KOMIIBIOTEPHOW NPOTrPaMMBbl, COAEPXKALUMKM MPOrpPaMMHBIM KOZ,
KOTOPBIH XPAHUTCS Ha HOCUTENe HHPOPMALIUU U KOTOPBIN MOOYKIaeT KOMIIBIOTEPHYIO
CHUCTEMY BBINOJHATD CJIEAYIOLINE ACHCTBUsA, KOTAa NPOrPAaMMHBIN KOX 3arpy’kaeTcsl B

OMEPATUBHYIO MaMsTh KOMIIBIOTEPHON CUCTEMBI:
- nojiydeHue uHGOpMaLuu 00 YHUKAJIbHOM UAEHTU(OUKATOPE, COCTOSIHUH U
UH(OPMALIUH O MECTOHAXOXKIEHHUH IO CEeTH,
- UIEHTH()HUKALMIO TPOAYKTA HA OCHOBE YHUKAJIBHOTO UIEHTH(HKATOpA,
- XpaHeHHe WHPOPMALMU O MECTOHAXOXKIACHHH KaK MECTOHAXOXKIEHHUE
UIEHTH(PHULIHUPYEMOTo MPOAYKTa B 0a3€ JaHHBIX,

- XpaHeHne WHGOpPMAIMA O COCTOSIHUM KaK COCTOSIHME YIAKOBKH

UIEHTH(PHULIHUPYEMOro NMPOAYKTa B 6a3e JaHHBIX.

15. TlpumeHeHue paguoOYaCTOTHOW STUKETKHU MO OnHOMY U3 mil. 1 - 10 u/mmu
CUCTEeMBI IO M. 12 A ONTUMH3ALUN U3TOTOBJICHUS] MPOAYKLUH W/WIIH ONTUMHU3ALUN

XPaHEHUs POAYKIHMH, W/WIH ONTHMH3AINH PACIPOCTPAHEHUS POIYKLIUH.
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