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(57) YCTpoHCTBO IS CHATHA MapaMEeTPHUYECKHX AAHHBIX ¢ EMKOCTEH Ui cOopa TBEpPABIX OTXOAOB, BCIIOMOTATEIHLHOE

nepudepuiiHoe yCTPOHCTBO IS YCTPOHCTBA CHATHS MapaMeTPUYECKUX JAHHBIX ¢ EMKOCTeH ais cOopa TBEPIBIX
OTXOJIOB, CHCTEMa JUIi MOHHUTOPHHTA HANONHEHHA EMKOCTeH s cOopa TBEPABIX OTXOHOB OTHOCSTCS K
OTpaciIsiM, CBSI3aHHBIM C YIPaBIeHHEM, 0OparieHneM, 00paboTKOH, yTUIn3anuel TBEpAbIX KOMMYHAIbHBIX OTXO/O0B,
00pasyIoLIMXCsl B Pe3ylbTaTe PeryasipHON MOBCEAHEBHON JKH3HEASSITENLHOCTH YenoBedecTBa. CucteMa COIepKHUT
YCTPOKCTBO JIs CHSATHSI TapaMeTPUUECKHX JAHHBIX C yKa3aHHON EMKOCTH, IT0 MEHbIIIEH Mepe /iBa BCIOMOTaTeIbHBIX
nepuQepuiHbBIX yCTpOICTBa, yKa3aHHBIE YCTPOMCTBA UMEIOT KOPITYC, BBITIOJIHEHHBIH C BO3MOXKHOCTBIO KPETIJICHUS
K JHY EMKOCTH Juisi cOOpa TBEpIbIX OTXOHOB, (aiIOBBIH cepBep Ha IYHKTE KOHTPOJIS I MONY4eHUst, 00pabOTKH,
CUCTEMATU3AIIMU U XpaHEHUS JaHHBIX, ITOJTYYa€MBbIX C yCTpOI‘/'ICTBa JUIS CHATHS IapaMETPUICCKUX JaHHBIX C EMKOCTH
Juisi cOopa TBEpABIX OTXOHOB, (aiyIoBbIM cepBep MMeeT 0a3y NaHHBIX EMKOCTEH i cOopa TBEpIbIX OTXOOB.
YCeTpoiCTBO ATt CHATHSI TAPAMETPUUCCKUX TAaHHBIX ¢ EMKOCTH [T cOOpa TBEPIBIX OTXO0B BKITIOUACT B CCOSI TaTUMK
W3MEpEeHHs JaBJIeHNs, CHaO)KeHHBIH aHanoro-nudpoBbIM HpeoOpa3zoBarenieM, JaTYMK HAKJIOHA-yrnapa, LuppoBoH
JIaTYMK TeMIepaTypsbl, yCTPOUCTBO OIIPEeIeNICHHUs CBOMX KOOPIMHAT Ha MECTHOCTH, IIEPBOE YCTPOHCTBO OECIIPOBOJHOM
CBSI3M, BBIIOJHEHHOE C BO3MOXKHOCTBIO OECIIPOBOJHOW CBSI3M C BHEIIHMMH YCTPOWCTBAaMH 00OpabOTKM JaHHBIX,
BTOpPOE YCTPOHCTBO OECHPOBOIHOM CBSI3H, BHIIIOJIHEHHOE C BO3MOXKHOCTBIO OECIIPOBOIHOM CBSI3U IO MEHBILEH Mepe
¢ IByMs nepuepuitHBIMU YCTpOiicTBaMH, OJIOK 00paboTKi HH(OPMAIMH, CKOHOUTYPHUPOBAHHBIN C BO3MOXXHOCTBIO
oOMeHa CHUTHaJlaMH C HEPBBIM YCTPOHCTBOM OECIPOBOJHOW CBSI3M M C BO3MOXKHOCTBIO ITIOJYYEHHS! CHUTHAJIOB OT
JaTdvKa M3MEpeHHs aBJIeHHs, JAaTdMka HaKIOHa-yaapa, IH(POBOrO JaTYMKa TEMIIEPATyphbl, 1 ¢ BO3MOXXHOCTHIO
HO/la4M CUTHAJOB HAa MCTOYHHMK pabOdYero IMUTaHMS, @ UCTOYHUK PabO4ero NMUTAHHS BBHIIOIHEH C BO3MOXXHOCTBHIO
MIPUHATHS TaKUX CUTHAJIOB, YKa3aHHBIH ONOK 00paboTKH MHGOpMAIMK CHA0XEH KOHTPOJLUIEPOM C MPOrpaMMHBIM
obecrieueHreM IJIsI ONIpEe/IeNICHUs X XPAaHEeHHs HICXOIHBIX 3HAUYCHUH KOHTPOIHPYEMBIX ITapaMeTpPOB, ONIPEACICHAS Ha
OCHOBE [10JTy4aeMbIX CUTHAJIOB TEKYIUX 3HAYCHUI KOHTPOIUPYEMbIX IapaMETPOB B 3aJaHHBIX CAMHULIAX U3MEPEHUH,
WX CPaBHCHHE C HMCXOJHBIMH 3HA4€HWSMH U Iepeladdl IIOCPEACTBOM IIEPBOTO YCTPOHCTBA OECIPOBOXHOHM CBS3H
Ha BHEIIHEEe YCTPOHCTBO 00paboOTKM NaHHBIX. BcrmomorarensHoe mnepugepuifHOe yCTpOHCTBO JIS YCTpoiicTBa
CHATHS MapaMETPUYECKHUX JaHHBIX C EMKOCTH Ui cOOpa TBEpABIX OTXOAOB BKIIOYAET B ce0s AATUMK M3MEPEHHUS
JaBJIeHHs, CHAaO)KCHHBIH aHaIOro-Iu(ppoBEIM Ipeodpa3zoBarenieM, yCTPOHCTBO OECIPOBOAHOI CBSA3H, BBHITOIHEHHOE
C BO3MOXKHOCTBIO OECIIPOBOIHOHN CBSI3M C YCTPOUCTBOM CHSTHS IapaMETPHUYECKHUX TAHHBIX ¢ EMKOCTH I cOopa
TBEPJIBIX OTXOAOB, NCTOYHHK pPabOYero MATaHMs, BHIIOMHEHHBIH ¢ BO3MOXKHOCTBIO MO/IAUH HANPSDKEHHS Ha JATIHK
HU3MEpeHHs JaBIeHHs, HCTOUYHUK JEXKYPHOTO ITUTAHMS, BBHITOJHEHHBIH C BO3MOXKHOCTBIO IOJ[a4M HAIPSDKEHUS Ha
JATYNK W3MEPEHHs AABICHUS W YCTPOMCTBO OECHPOBONHON CBS3H, MPH 3TOM YCTPOHCTBO OECIIPOBOIAHOW CBSI3H
BBITIOJTHEHO C BO3MOXKHOCTBIO IMONYYEHUsS] CUTHAJIOB OT JAaTYMKa M3MEPEHMs IABIEHHS M BO3MOKHOCTBIO MOJAYH
CHTHAJIOB HAa MCTOYHHK pabOvero MUTaHWs, a HICTOYHUK Pabouero MUTaHUS BBIIONHEH C BO3MOXKHOCTBIO MPUHATHS
TaKUX CHTHANOB. Bo BTOpOM BapHaHTe CHCTEMBI peaan3yeTcs YCTPOMCTBO AJISI CHATHS MapaMeTPHYECKUX JaHHBIX
¢ 8MKOCTH IJ1s1 cOOpa TBEPIBIX OTXOAOB, B KOTOPOM OTCYTCTBYIOT YCTPOWCTBO OMpEIENECHHUs] CBOMX KOOPAHHAT HA
MECTHOCTH M BTOPOE€ yCTPOMCTBO OECIIpOBOAHON CBSI3M, a OECIIPOBOAHOE B3aMMOAEHCTBHE MEXAY YCTPOWCTBAMHU
BBINTOJIHEHO TI0 TEXHOJIOTUU OecTIpOBOAHOM Nepenayn aHHbIX cTaHaapra NB-IoT.
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Y CTpOUCTBO AJIsl CHATHS MapaMeTPUUECKUX AaHHbIX ¢ EMKOCTEH 11 cOOpa TBEPABIX
0TX070B (2 BapuaHTa), BCIIOMOraTejlbHoe nepudepuiftHoe yCTPONUCTBO sl yCTPOHCTBA
CHATHS TIapaMeTPUUYECKUX aHHBIX ¢ EMKOCTeH Al cOopa TBEPABIX OTXOAOB, CHCTEMA

IUISL MOHUTOPHHTA HaIOJIHEHUsT EMKOCTeH 11l cOopa TBEpAbIX OTXOOB (2 BapUaHTa)

GO1F 23/14

['pynna u300peTeHHII OTHOCHUTCS K OTpacisM CBA3aHHBIX C YIPaBJIEHHEM,
obOpallieHHeM, 00pabOTKOM, yTHIIN3aMel TBEPAbIX KOMMYHaIbHBIX 0TX0A0B (aanee TKO)
M BTOPUYHBIX MaTepHallbHBIX pecypcoB (ganee BMP), oOpasyroleecs B pesynbrare
peryjaspHO# TMOBCEAHEBHOW )KH3HENESTENbHOCTH YEeJOBEYeCTBA MW/MJIM Ha BCeEX
BO3MOXHBIX Mpolieccax M dTarnax MPOU3BOACTBA MaTepUaNbHBIX Oylar M CpeiCTB, NpH
MPOU3BOACTBEHHOH AESITENBbHOCTH NPEANPUATHH BCEBO3MOXKHBIX OTpAciiedl 9KOHOMMKH.
B Hacrosiliee BpeMs CTAaTUCTHYECKHE [aHHbIE B OIMCBHIBAEMOM OTpacjid BO MHOIMX
CTpaHax IMOCTPOEHBI Ha OTYETHOCTH, MMOTydaeMo ¢ rnosuroHoB 3axopoHenus TKO umu
niepepabaThIBAIOIINX MPEANPUITUH, T.€. B MECTax UX HEMOCPEACTBEHHOIO 3aXOPOHEHMS
wny nepepabotku. OCHOBHOM eauHuLed u3MepeHus npuHata — macca TKO (B ToHHaX).
H300peTenne Mo3BOISIET OPraHU30BaTh HA OCHOBE MOJIy4aeMbIX JaHHBIX JUCTaHLIMOHHEIN
MOHHUTOPHHT 3a Maccod oOpasoBaHuss TKO unm BMP HenocpeacTBeHHO B MecTax
IIPOU3BOJICTBA TAKUX OTXOAOB IO MOMEHTA TPAHCIIOPTUPOBKU OTX00B Ha nojurod TKO
WK niepepabaThiBalolye npeanpusatis. TeM caMbIM, H300pETEHHE MOXET IIPUMEHATHCS
AN TJAQHUPOBaHMS M OpPraHU3alMH BbIBO3a OTXOAOB, OINTHMHU3aLMH MapUIpyTOB
CreUHaTM3UPOBAHHOIO aBTOMApKa ONEepaTopoB MO BBIBO3Y OTXOAOB. Takke MPUMEHHMO
IJI KOHTPOJIS 3a YacTOTOW ONOPOXKHEHUs W Maccol COOpaHHBIX OTXOAOB IIpH
MIAHMPOBAaHUH SKCILTyaTallHOHHBIX PACXOJ0B U ONPEAEIEHUH pa3Mepa OIUIATHI 3a yCIyTH
mo BBIBO3y oTX0omoB. Kpome TOoro, wu3oOpeTeHHME MOXKET HCIOJb30BaThCs IS
JUCTAHIMOHHOTO KOHTPOJIS 32 COCTOSIHUEM KOHTEHHEPHOro napka, B YaCTHOCTH IS
ofGecrneyeHns OKapHO#i 0€30MaCHOCTH U KOHTPOJIS 33 COOJIIOIEHHEM CAHUTAPHBIX HOPM.

M3BecTeH M3MENBUANOIIMI KOHTeHHep Ui K30uparenbHOro cbopa TBEPIABIX

ropoackux otxoxoB [1]. B xozxe skcrulyaTtauuu KOHTeWHepa MPOUCXOIUT OMOBEILICHHE
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[leHTpa KOHTpoIsi cOopa AaHHBIX 00 OKOHYATEIbHOM BECE 3AIOJIHEHHOIO KOHTEWHepa.
J11s1 3TOTO B 3JIEKTPUUYECKYIO LIeTlb U3MENBYAIOLIEro KOHTEHHEpPa BKIIOYAl0T YCTPOHCTBO
JUIsL OTITPaBKH KOPOTKUX coobmieHuit (SMS-coobienne). JlanHHoe yCTpOHCTBO BKIIHOYAET
MOOMJIBHBIA TellehoH, paboTaroumii OT COOCTBEHHOTO aKKyMyJSITOpa MM OT OjoKa
AMHAMO-MaIlliH. YCTPOWCTBO cpabaThlBaeT NMpU NOAbEME IMEepeaHE CTOPOHBI pPaMbl B
pe3ysbTaTe MepernoHeHus] KoHTelHepa. Pama 3aMblkaeT MOCTOSHHYHO Lenb. B SMS-
COOOIeHHe BKJIIOYAIOT WHPOPMALUIO O BecCe 3arpy)KE€HHBIX B OKHO OTXOJOB. OTa
HH(OpMAIUS MMOCTYIMAeT B LIGHTP KOHTPOJS B MHTEPAKTUBHOM PEXHME W IO3BOJISET
KOHTPOJIMPOBATh MpOLIECC 3arpy3Kd KOHTEHHEepOB, NPOKJIAAbIBATL JKOHOMHUYHBIE
KpyroBble MaplIpyThl KOHTEHHEpOBO30B IOCPEACTBOM MCIIOJL30BaHUs IPOrpaMMbl
yCTpo#cTBa Ajisi ompeaesieHUs: reorpaduyeckux koopaAuHaT. OJHAKO JaHHYIO CHUCTEMY
HeJIb3s 9KCIUTYaTHPOBATh C CYILIECTBYIOIIMMHU KOHTelHepamu. HemocraTkom sBisercs
OTCYTCTBHE HH(OpMaLUK 00 00beMe 3aIl0JHEHUS KOHTEHHEpPa, T.K. JaHHBIE O BECE MyCOpa
B KOHTeMHEpE HEe MO3BOJISIOT C TOYHOCTBIO CYIUTH O MPOLEHTHOM 3aII0JTHEHHH ero 00beMa
1 OIpeNeNSiTh TOYHOE BPEeMs €r0 OIOPOXKHEHHS [OCIe MIOJTHOH 3arpyKEHHOCTH.
H3BecTHaA cucTeMa Ui AUCTAHLIMOHHOTO KOHTPOJIA 32 MyCOPHBIMU KOHTEHHEpPaMu
[2]. Ha MycOpHBIX KOHTEWHepax CHCTEMBl YCTaHaBIHMBAIOT OJIOKH HAEHTU(HKALHH,
U3MEPUTENBHO-TIEPENAIOIUI  OJIOK, BKIIOYAIOLMH B ce0s CHUTHaJIbHBIE JaTYMKH,
npueMurk GPS-curnano, Oyiok mnpeoOpa3oBaHHs HWHPOpMALMH, OJIOK YIIpaBIeHUS,
IyTieKcep, [pUEMO-TIEPEAAIOILYI0  aHTEHHY, nepelaTydk U TMPUEMHHK
3JIEKTPOMArHUTHOIO CUI'HAJIa, & TAK)Ke aBTOHOMHBIH CTOYHHMK NuTanus. MismepuresbHo-
nepefalolni GJIOK pacrojio)keH B THe3Ze, BHINOJHEHHOM BO (DIAHLEBOM JJIEeMEHTE
)KECTKOCTH KOPIIyCa WJIM B BBICTYyIIe Kopityca. ['He3/10 npeacTaBiasieT COO0M CTakaHO- WK
BAHHOOOPA3HYIO BBHIEMKY, KOTOpasi HaXOAUTCA MeXAy pebpaMH *KecTKOCTH (PIaHUeBOro
seMeHTa. | He310 3aKphIBalOT KPBIIIKOW, IPU 3TOM KpPBILIKA JKECTKO COEIMHSETCS C
KpasMH THe3Ja IyTeM IPUKICHBAaHUS MM IPUBAPHBAHUA II0 BCEMY [EPHUMETPY.
CurHanbHble JaTYMKH (DUKCHPYIOT MepenojiHeHUe KOHTeHHepa, BO3rOpaHue Mycopa,
HECAHKLIMOHHPOBAHHBIN NOCTyN W T.N. (akTopbl. Ha mynsT ynpaBlieHHs MOCPEICTBOM
PaZHOCBA3H MTOCTYNAeT HHQPOPMAIMs O COCTOSIHUM KOHTEHHEPa U €ro MECTOHaX0XKICHHH,

OTIpeieIseEMOM ¢ MOMOILBI0 cucTeMbl GPS Ui AMCTaHLIMOHHOTO KOHTPOJIsl YCIIOBHH



3KCILTyaTalli¥ KOHTEHHEPOB, a TAKXKE MECT MX 3arpy3K W onopoxHeHus. Henoctarkom
ABJISETCS ONpe/e/ieHHe U Mepeaaya JaHHbIX O BECEe MyCOpa, HaXOMMIErocs B KOHTEHHEDE,
a He 00 oObeMe ero 3amoJyiHeHus. MHpopmauus o Bece MOABISAETCS NPH BBIMOJHEHUN
TIOrPy30YHO-pa3rpy304uHbIX AEHCTBUH. PasnnyHble KOHTEHHEPHI, YCTAHOBJICHHBIE BO3JIE
O0BEKTOB pPa3sHOTO Ha3HA4YeHHUs, TaKUX KakK > KWJIOM [OM, MarasudH, peCcTOpaH,
MPOU3BOACTBEHHBIE IOMELICHHMs [TPH OJIHOM M TOM )K€ BECE MyCOopa MOTYT UMETh pasHylo
CTelEHb HAIOJIHEHHOCTH. JTO MPUBOAUT K HETOYHOMY IIPOTHO3Y 3aIMOJHEHHOCTH
KOHTEHHEPOB, HECBOEBPEMEHHOMY OIIOPOXXHEHHIO KOHTEMHEPOB, HEBO3MOXXHOCTH
COCTaBJICHHUS ONTUMAJIBHBIX MapIIPYTOB MyCOPOBO30B.

B kauecTBe GiKafIero aHaiora 3asBjiseMOMY TEXHUUECKOMY PELUEHHIO BEIOpaHO
YCTPOWCTBO M CUCTEMa JaT4yHMKa ypoBHs 3amnosiHeHHs [3]. B xoHTelHepe ajisi OTXOIOB
YCTAHABJIUBAIOT M3MEPHUTENIb YPOBHS C YETBIPbMS JaTYMKaMH pacCTOsHMA. JlaTunku
PacCTOSHKS YCTAaHABJIMBAIOT Ha BEpXHEH NOBEPXHOCTH KOHTeHHepa. YeTelpe nar4yuka
pacrpeieieHbl 0 BCeMy BHYTPEHHEMY 00beMYy KOHTEHHepa, KaKAbli AaTYUK [TPOBOIUT
M3MEpEHHsl Ha TUIOIIAIH onpeieneHHoro guaMerpa. C noMolbio JaTYHKOB ONPENEAeTCs
YPOBEHb 3aIOJHEHHs] KOHTeHHepa B CaHTUMETpax WJM B mIpoileHTaxX. Kaxaelii Jarduk
ABJIIETCS aBTOHOMHO ()YHKIIHOHUPYIOIIMM OJIoKOM. M3MepeHne MOXKET IPOBOIUTECS C
IOMOLIBIO YJIBTPa3ByKa ¢ BEPTHKAJIBHBIM HallpaBJIeHUEM CHUTHAJIOB BIIIyOb KOHTEHHEPA U
MCCIENOBAHMEM KaXKIBIM JAaTYMKOM OrpaHudeHHoW oOnactu. JlaHHele 00 ypoBHE
3aIloJIHEHUS KOHTeHHepa MpH MOMOLIM 0Ji0Ka CBS3U MEPENAIOTCSA B LEHTP YIpPaBIEHHS.
IToMUMO ypOBHsI 3allOJIHEHHsI MOTYT HCCII€OBaTbCsS HMHBIE IapaMETPhl KOHTEHHepa,
HaIrpuMeEp, BJIaXKHOCTh, CBOMCTBa MaTepuanos, TemnepaTtypa. HenocraTkom sBisieTcs TO,
YTO CUTHAJ, OTPaXKasiCh OT HEPOBHOM IOBEPXHOCTH MYyCOpa, MOXKET OTKJIOHSATHCS,
MCKAXAThCs U PACCEUBATHCS, YTO CHH)KAET TOYHOCTh M3MepeHui. Kpome Toro, ueTsipe
JaT4hKa OMpENeIIAIOT YeThlpe PasHbIE 3HAYEHUs! BBICOTHI HAXOXIACHHS BEPXHEro CJOs
Mycopa, T.K. MycOp HaKaIlIMUBaeTCsi HEPaBHOMEPHO II0 BCEH ILIOLUAAH, €ro YPOBECHb B
OZIHOW 4YacTH KOHTEMHepa MOXET IMpEeBHIIaTh YPOBEHb B APYrOM 4YaCTH. YCpeaHEHHE
3HaUEeHWH ITOKa3aHWH JAaTYMKOB MOXET INPUBECTH K HECOBINAJECHHIO HM3MEPEHHOro M
pealbHOro YPOBHS Mycopa, 4TO I[IOMMMO HETOYHOH IMepeaadvd MAaHHBIX B LEHTP

YIIpaBJICHHA MOXKET BbI3BaTh BBICBIIIAHHC MYCOpa HU3 KOHTeﬁHepa, WK IIPEXKACBPEMEHHOC
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OMOPOXXHEHUE HE3aIlOJHEHHOro KOoHTehHepa. s 3KCIulyaTalMy JaHHOIO YCTPOWCTBA
TpebyeTcss KOHTEHHEP C KPBILIKOH. DTO CYLUECTBEHHO CYXAEeT I'PaHMLIbI IPHMEHUMOCTH
JTAaHHOTO YCTPO¥CTBA.

Texuuyeckoi 3anaued 3asBas1eMOro H300peTEeHHs ABISETCS CO3AAaHUE YCTPONCTBA
IJIs  CHATHS IMapaMeTpHUYeCKMX JaHHBIX C E&MKocTed s cbopa OTXOHOB,
BCIIOMOTATEIbHOrO MEPUGEPHITHOrO0 YCTPOHCTBA K TAKOMY YCTPOMCTBY U CHUCTEMBI VIS
MOHUTOPHHIA HaINlOJIHEHUS EMKOCTEH 7151 cOOpa TBEPABIX OTXOIOB.

TexHHYeCKHUM pe3yJbTaTOM H300peTeHHsl SBIAETCA CO3JaHHE BO3MOXKHOCTU
JUCTAHIIHOHHOIO MOJy4YeHHUe PaKTUIECKUX 3HAYeHUH MacChl HAaKAIlTHBAEMBIX OTXOIOB B
MeCTaxX MX HEeNOCPEeICTBEHHOIro 00pa30BaHUs, KOHTPOJIS 3allOJHAEMOCTH U IMOBBIILIEHHE
TOYHOCTH M3MEPEHHUsS] YPOBHS 3aNOJHEHHOCTH EMKOCTH M cOOopa TBEpABIX OTXOAOB H
TOYHOCTH OIpENeSIeHUs] NMEepUoJa BPEMEHM 3allOJHEHHs 3TOW EMKOCTH, YIydlleHHe
KOHTPOJISI 32 Ka4eCTBOM O0CIIy KMBaHHUs EMKOCTEH, MOBBIILIEHHE CPOKA pabOThl YCTPONCTB
CUCTeMbI 0e3 3aMeHbl UICTOYHMKOB HaNPSKEHHUS.

VYka3aHHBIN pe3yJbTaT 0 NepBOMY BapUaHTY AOCTUIrAeTCs TEM, YTO MPEACTaBJIEHa
cCUCTeMa JJIsi MOHUTOPHHIa HarloJIHeHUs EMKOCTH i cOOopa TBEPABIX OTXOAOB, KOTOpast
CONIEPXKUT YCTPOMCTBO AJIsl CHATHS NapaMeTPUUYECKUX AAHHBIX C YKa3aHHOW €MKOCTH, 11O
MEHbIIEH Mepe [Ba BCIIOMOTaTeNbHBIX NEepU(PEpUIHBIX YCTPOWCTBA, YKa3aHHBIE
YyCTPONCTBA UMEIOT KOPITYC, BBINOJHEHHBIH C BO3MOXHOCTBIO KPEIUIEHHS K IHY €MKOCTH
17 cOopa TBEPIBIX OTXOAOB, (paiOBbIi cepBep Ha MyHKTE KOHTPOJIS IJS MOJTy4eHHs,
00paboTKH, CUCTEeMaTH3aLUU U XpaHEeHUs! JaHHBIX, [I0JIy4aeMBbIX C yCTPONCTBA U1l CHATHS
napaMeTpHUECKHUX NAHHBIX ¢ EMKOCTH AJsl cOOpa TBEp/bIX OTXOAOB, (aiJIOBEIH cepBep
nMeeT 6azy naHHBIX EMKocTel mis cbopa TBepabIX 0TX040B. [Ipy 3TOM ycTpoicTBO [UId
CHSATHUS MApaMETPUUYECKUX JaHHBIX ¢ EMKOCTH Ui cOOopa TBEPABIX OTXOAOB BKIIHOYAET B
cebss  AaT4MK U3MEpPEHUs IaBJIeHUS, CHa0XEeHHBIN aHaJIoro-uUu¢pPOBHIM
npeobpasoBaTtesieM, JOaTYUK HaK/IOHa-yjaapa, LMGPOBOHW JaTYUMK TEeMIIEPaTypbl,
YCTPOMCTBO OIpeAeNeHNsT CBOMX KOOPAHMHAaT Ha MECTHOCTH, IIEPBOE YCTPOHMCTBO
GeCcrpoBOAHOMN CBS3H, BBITIOJIHEHHOE C BO3MOXKHOCTBIO OECIIPOBOIHOM CBSA3M C BHEIIHHMHU
ycTpoiicTBaMn  00pabOTKM  JaHHBIX, BTOpOE YCTPOHCTBO OeCnpoOBOAHOW CBf3H,

BBITIOTHEHHOE€ C€ BO3MOXXHOCTBIO GCCHPOBOHHOﬁ CBSI3W 10 MEHBIUECH Mepe€ C IABYMs



nepudepriHEIMH  yCTpoiicTBamu, Onok  o6paboTku  HMHQOpMalLMH,  KOTOPBIM
CKOH(UTYpPUPOBaH C BO3MOXXHOCTHIO OOMEHa CHUTHalaMM C YCTPONCTBOM OIpelesIeHuUs
CBOMX KOOPJMHAT HA MECTHOCTH, IIEPBBIM U BTOPbIM YCTPONCTBOM OECIIPOBOIHOM CBS3H,
M C BO3MOXHOCTBIO TMOJIYYeHHS CUTHAJIOB OT JaT4yWKa M3MEpPEHHUs [aBJICHHA, NaTYMKa
HakJIOHa-yaapa, {M(GPOBOTo JaTYMKa TEMIIEPATYPhl, U C BOSMOXKHOCTBIO [T0a4YH CHIHAJIOB
Ha HCTOYHHK pabodero IHUTaHUS, @ MCTOYHHUK pabouyero MNUTaHUS BBINOJIHEH C
BO3MOYKHOCTBIO MPHHATHS TaKUX CUTHAJIOB, YKa3aHHBIN 610Kk 0O6paboTKH MHGpOpMaLuy
cHabXeH KOHTPOJUIEPOM C IIPOrpaMMHBIM OOECIIeYeHHEM JUIsl OIIPEAC/IEHUs U XpaHeHHs
UCXOMHBIX 3HAYeHHH KOHTPOJMpPYEeMbIX IIapaMeTpoOB, OIpPEACJIEHUs Ha OCHOBE
MOJy4aeMbIX CHTHAJOB TEKYLIUX 3HAY€HHH KOHTPOJIMPYEMBIX NapaMETpPOB B 3aJaHHBIX
eIMHULAX H3MEPEHHI X CPaBHEHHE C UCXOIHBIMH 3HAYEHHUSIMU U IIEPEIayy [1I0CPEACTBOM
IepBOro YCTPOHCTBA OECIIPOBOAHOM CBSI3M Ha BHEILIHEE YCTPOHCTBO 0OpabOTKM JaHHBIX.

BcroMmorarensHoe — miepudepuiiHoe  YCTPOHCTBO  [UIsl  yCTpOKWCTBAa  CHATHS
MapaMeTPUYECKUX JaHHBIX ¢ EMKOCTH i cOopa TBEPABIX OTXOJOB BKIIOYAET B CeOs
JaT4YUK H3MEPEHUs [aBjeHUs, CHAOXEeHHBIH aHaJIoro-UM(poBBIM Npeobpa3zoBareseMm,
YCTPOMCTBO GECIIPOBOAHOMN CBSI3U, BHIIIOJHEHHOE C BO3MOXHOCTBIO OECTIPOBOJHOM CBSI3H
C YCTPOHCTBOM CHSATHS MapaMeTPUYEeCKUX AaHHBIX C EMKOCTH i cOopa TBEpIbIX
OTXOJI0B, HCTOYHHMK paboyero MHUTaHHUs, BBHINOJHEHHBIH C BO3MOXHOCTBIO IOAAYH
HaNpsHDKEHWss Ha [OaTiYdK HM3MEpeHHsl OaBJICHHUsS, HCTOYHHK JEXYpPHOIro IHUTaHus,
BBIMOJIHEHHBIH ¢ BO3MOXKHOCTBIO MTOAAYM HANPSKEHUs HA JATYMK U3MEpEHUs NaBlIeHUs U
YCTPOMCTBO O€CIpOBOAHON CBS3H, MpPU 3TOM YCTPOHCTBO OECnpOBOJAHOH CBsA3M,
BBINOJIHEHO ¢ BO3MOXXHOCTBIO TOJyYEHHS! CHTHAJIOB OT JAaTYMKA U3MEpPEHHUs AABJICHUS U
BO3MOXHOCTBIO I10JIaUH CHTHAJIOB HA HCTOYHHK pabouyero MUTaHus, a UICTOYHUK paboyero
MUTAHMSI BBIMOJHEH C BO3MOXXHOCTBIO MPUHATHS TAKUX CUTHAJIOB.

B npeanouTUTENFHOM BapuaHTe NaTYMK W3MEPEHUs JaBJIEHMs, KaK B yCTPOMCTBE
IJISL CHATHS TTapaMeTPUIEeCKUX NaHHBIX ¢ EMKOCTH Ui cOOpa TBEPIBIX OTXOAOB, TaK M BO
BCIIOMOTaTeIbHOM  NepuEepHHOM  YCTpPOWCTBe, TMpeAcTaBiseT co0oi  Habop
KaJTMOPOBAHHBIX TEH30METPHUYECKUX JAaTUHKOB, COEAUHEHHBIX B MOCT, MOAKIFOYEHHBIX K

aHajioro-Uu(poBoMy Mpeodpa3zoBaTeIto M0 CXEME MOCTa Y UTCTOHA.
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Eciin €MKOCTH MMEIOT KoJieca, TO NPEeANOYTUTENBHO YTOOBI KOpIyca yCTpOHCTBa
JUI CHATHS NAapaMETPUYECKHUX [aHHBIX C €MKOCTH Jyulsi cOopa TBEPABIX OTXOAOB U
BCIIOMOTaTeIbHOI0 NepUPepruitHOro yCTpONUCTBA OBLIM BBIMOJHEHBI C BO3MOXHOCTBHIO
KpEIUIEHHs K IHY EMKOCTH Ui cOopa TBEpABIX OTXOJOB B MECTax KpEeIJIeHHS KoJieC K
YKa3aHHOU EMKOCTH.

B npenrnourutenbHOM BapuaHTe OeCIpOBOAHAs CBSI3b MEX/Ty (aiIOBEIM cepBEpOM
U YCTPOMCTBOM VISl CHSTHS MapaMeTPUYECKUX JaHHBIX ¢ EMKOCTH JUisl cOopa TBepABIX
OTXOJIOB BBIIIOJIHEHA 10 TEXHOJIOTUHU OecrpoBOHON nepenayn AaHHBIX craHgapta GSM,
a OecrpoBOIHasi CBSA3b MEXIY YCTPOMCTBOM JUIsl CHSATHS NapaMeTPUYECKHX JAHHBIX C
€MKocTH aas cbopa TBEpABIX OTXOJOB M BCIIOMOTaTeJbHBIMH MepUepUHBIMU
yCTpOMCTBaMH BbINOJIHEHa 1o TexHonoruu WiFi unu paguocsszu.

Yka3zaHHBIA pe3yJbTaT 0 BTOPOMY BapHaHTy JIOCTUIaeTCsl TEM, UTO IpeAsioKeHa
CHCTEMa JUIsl MOHUTOPUHIA HaIlOJIHEHUs EMKOCTHU JJIs1 cOopa TBEpIbIX OTXOJIO0B, KOTOpas
COLEPXKHUT YCTPOMCTBO JUISl CHATHUS MapaMeTpUYecKUX MAHHBIX ¢ EMKOCTH s cOopa
TBEPbIX OTXOJ0B, KOTOPOE BKJIIOYAET B Ce0s NaTUHK U3MEPEeHHUs aBJIeHUs, CHaOKeHHBIH
aHajoro-uMQpoBeIM TMpeoOpa3zoBaTesieM, AATYMK HaKJIOHA-ynapa, UUGPOBOHM HaTYUK
TeMIlepaTyphl, IEpBOe YCTPONCTBO OECTIIPOBOIHOM CBSI3H, BBITIOJIHEHHOE C BO3MOXKHOCTBIO
OecrpoBOIHON CBSI3M C BHEUIHUMH YCTPOHCTBaMH 0OpaOOTKH NAHHBIX M I10 MEHbIIEH
Mepe ¢ ABYMS BCIIOMOTaTeJbHBIMH NepUepHilHBIMU yCTpoHcTBaMH, OJI0K 00paboTKH
MH(OpMaNUK, UCTOUYHUK pabouero NMUTaHWS, BBHIMOJIHEHHBIH ¢ BO3MOXHOCTBIO MOAAYH
HaNpsDKEHHs Ha aTYMK U3MEpeHus JaBiieHus, LU(PPOBOil JaTUMK TeMIIepaTyphl U epBOe
YCTPOHCTBO OeCnpOBOAHON  CBSI3U, UCTOYHUK JEXKYPHOrO INUTAHHUS, BBIMIOJHEHHBIH C
BO3MOXHOCTBIO [OJAUM HamNpsDKeHWs] Ha AaTYMK HaKJIOHa-yaapa, OJiok o0paboTku
UHQOpMaLIMK U MEepBOe YCTPOHCTBO OecrpOBOJHON CBSI3H, MpPU 3TOM 00K 00paboTKu
UHpOpMaLMi CKOH(UIYpUPOBaH C BO3MOXXHOCTBIO OOMEHa CHUTHajllaMU C IE€pPBbIM
yCTPOHCTBOM O€CIpOBOJIHON CBSI3U M C BO3MOXKHOCTBIO IOJyUY€HUSI CUTHAJIOB OT JaT4hKa
V3MEpEeHHNs NaBJeHus], JaTyMka HaKJIOHa-yJapa, HU(pOBOro AaTyUKa TEMIIEpaTypsl, U C
BO3MOYKHOCTBIO [TIOJa4H CUTHAJIOB HAa UCTOUHUK paboyero NUTaHusl, @ MICTOYHUK pabovero
MUTAHUS BBIMOJHEH C BO3MOXHOCTBIO IMPUHATHS TAaKUX CUTHAJOB, YKa3aHHBIM OJOK

00paboTky MHPOpMaIMK CHAOXEH KOHTPOJUIEPOM C MpPOrpaMMHBIM OOecleyeHueM s
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onpeNeseHdss U XpaHEHUsl HCXOOHBIX 3HAUYEHUHW KOHTPOJIUPYEMBIX I[apaMeTpoB,
ONpeleeHNUs] Ha OCHOBE MOJIyYaeMbIX CUIHAIOB TEKYLIUX 3HAYEHUW KOHTPOJIUPYEMBIX
napamMeTpoOB B 3aJaHHBIX €IMHULIAX U3MEPEHUH, X CDABHEHUE C UCXOOHBIMU 3HAUCHUSIMU
M [epefayd MOCPEICTBOM I[E€PBOr0 ycTpoicTBa OecpOBOIHOM CBSI3M Ha BHELIHEE
yCTpOHCTBO 00pabOTKH JaHHBIX.

KoHcTpykumii BcrioMoOraTeslbHOro nepudepuiHOro YyCTpOICTBa aHaJOTH4Ha
KOHCTPYKLIMH YKa3aHHOI'O BbILIE BCIIOMOIraTENbHOTO NEepUPEpPHITHOro yCTpoWcTBa MO
NIEPBOMY BapHaHTy, NPH 3TOM, KaK W [Jis [1I€pPBOr0 BapuaHTa, KOpIlyca YCTpOHCTBa AJis
CHATHSI TapaMeTPUYeCKHUX HaHHBIX ¢ EMKOCTH s cbopa TBEepAbIX OTXOIOB H
BCIIOMOTaTeJIbHOr0 MNepuepuiHOro YCTpPOWCTBA, BBIMIOJIHEHBl C BO3MOXXHOCTBIO
KperuieHus K JAHY €MKOCTH sl cOopa TBEpIbIX OTXOJOB B MECTax KpEIJIEHHs KOJeC K
yKa3aHHOU EMKOCTH.

B npennoutuTensHOM BapuaHTe OecripoBOHAs CBSA3b MEXIY (paiinoBBIM cepBepoM
M YCTPOMCTBOM ISl CHATHUS IapaMeTpPUYecKHX AaHHBIX ¢ EMKOCTH Jyisi cOopa TBEpIbIX
OTXOJI0OB M OecrpoBOAHAS CBSI3b MEXIY YCTPOMCTBOM [JIsi CHSATHSI NapamMeTPUUECKHUX
JQHHBIX ¢ éMKOCTH JJ1si COOpa TBEPABIX OTXOAOB H BCIIOMOTaTe/IbHBIMU NepuepUiHbIMU
YCTPOHCTBAMH BBITIOJIHEHBI 110 TEXHOJIOTUU OECIPOBOAHOM Tepefauy NaHHbIX CTaHAapTa
NB-IoT.

Oco0eHHOCTh BTOPOrO BapHaHTa, 3aKJIIOYaeTcss B TOM, OTCYTCTBYET BTOpPOE
yCTpOHCTBO GeCIpOBOIHOMN CBSI3U U YCTPOUCTBO OMNpeAesIeHHs] KOOPANHAT Ha MECTHOCTH,
MOSIBUJIACh BO3MOXKHOCTH IMOCPEACTBOM OJHOTO YCTpoiicTBa OecnpOBOJHOHM CBS3H
0OMEHHMBATHCS CUTHAIAMH CO BCIIOMOTaTeIbHBIMU NepUepUiHbIMU yCTPOHCTBAMU U CO
(daioBbIM CepBEpPOM Ha IMYyHKTE KOHTPOJS M IPH ITOM COXPAHSETCA BO3MOXXHOCTH
OTIpefie/ieHHs] KOOPJAMHAT Ha MECTHOCTH, B YaCTHOCTH 3a CYeT (QPYHKLHMOHAJIBHBIX
BO3MOXXHOCTEH TeXHOJoruu GecrnpoBOAHON nepeiadu JaHHbIX ctaHaapTa NB-IoT.

M300peTeHue NosSCHAETCS C TOMOIIBIO YEPTEKEH.

Ha ¢ur. 1 moka3aHa: QyHKOHOHanpHas cxeMa 0a30BOro YCTPOMCTBA KOHTPOJA IO
IIEpBOMY BapHaHTy MCIIOJHEHHUS, ISl CACTEMbl MOHUTOPHUHIA HAITOJHEHUST EMKOCTEH IS

c6opa TBEPAbIX OTXOAOB I10 IICPBOMY BapUAHTY.



Ha ¢ur. 2 ¢pyHkunoHansHas cxema 6a30BOro yCcTpoicTBa KOHTPOJIS IO BTOPOMY BapHaHTY
UCIIOIHEHHUS, JUIsl CUCTEMbl MOHUTOPHHIA HAaIlOJIHEHUs EMKOCTeHd 1uisi cOopa TBepIBIX
OTXOJIOB [0 BTOPOMY BapHaHTYy.

Ha ¢ur. 3 mokaszana q)yHKuHOHaJiLHaﬂ cXeMa NepupepUHHOro yCTpOHCTBA KOHTPOJIS [JIs
CUCTEMbl MOHUTOPUHIa HAMOJTHEHHs EMKOCTeH Juisi cOopa TBEpAbIX OTXOJOB IO [IEPBOMY
1 BTOPOMY BapUaHTYy.

YCTpONCTBO U1l CHATHS apaMeTPUYECKUX JaHHBIX C EMKOCTHU AJis cOopa TBepAbIX
OTXO/IOB I10 NIEPBOMY BapHaHTy MCIIOJIHEHHUS MMeeT Kopmyc (Ha Qurypax He rokaszaH) U
COACPXUT: AATUYMK H3MEpeHHs: naBieHus |, KoTopwii mnpexacraBisieT coboit Habop
KaTMOpPOBaHHBIX TEH30METPHYECKHUX aTYHMKOB, COENUHEHHBIX B MOCT, NMOIKIFOYEHHBIX K
aHaJIoro-uM(poBOMY Mpeodpa3oBaTeNo N0 CXeMe MOCTa YHUTCTOHA U KOTOPBIH CHabXeH
aHaJoro-uu(QpoBbEIM INpeobpa3oBareseM Uisi NpeoOpa3oBaHHsS AHAJIOTOBBIX CHIHAJIOB,
NOCTYMNAKOIKX OT YIOMSAHYTOIO JaTYMKa U3MEpeHHs AaBiieHHs 1 B HUGPOBOH UCXOAHBIN
CUTHaJl; JaT4MK HakJoHa-yjaapa 2; uUM(ppoBOH AaT4YUK TeMIepaTyphl 3; YCTPOHWCTBO
OIpeJe/eHUs] CBOMX KOOPAHMHAT Ha MECTHOCTH 4; IepBoe yCTpoicTBa OecrnpoBOAHON
CBSI3HM 5; BTOpO€ yCTpoicTBa GecnipoBOAHON cBsi3U 6; 610K 00paboTku MHGOpManuu 7;
UCTOYHHK paboyero nutaHus §; HCTOYHHK ASXKYPHOTO MUTaHHS 9.

Hctounuk paboyero nuTaHus 8, BBITIOJHEH C BO3MOXHOCTBIO 1024y HATpPsKEeHUS
Ha JaTYUK WU3MEpEeHMs AaBiieHUus 1, HuQpoBOi NaTUMK TeMIepaTypsl 3, YCTPOHCTBO
olpesiesieHus] CBOMX KOOpAMHAT Ha MECTHOCTH 4, MepBOe YCTPOHCTBO OGeCrpOBOMHOM
CBSI3U 5 U BTOPOE YCTPOHCTBO 6 OECIIPOBOIHOM CBSI3H.

VcTOYHHK 1e)KypHOTO MUTaHUsI 9 BRIMOIIHEH C BO3MOXXHOCTBIO MTOIa4YH HaIPSDKEHUS
Ha JaT4uK HakjJoHa-ynapa 2, Onok oOpaboTku uHpopmauuu 7, [epBOe YCTPOHCTBO
OecripoBOHOM CBA3M 5 M BTOpOE yCTPOHCTBO OecripoBOIHOM CBsA3H 6.

bnok o6pabotku nuHbopMaluu 7, BHIIOJIHEH ¢ BO3MOXHOCTBIO OOMEHa CUTHajlaMH
C YCTPOMCTBOM OINpeaeeHUs] CBOMX KOOPAMHAT HA MECTHOCTHU 4, MEpPBBIM YCTPOHUCTBOM
OecnpoBOHOH CBSI3M 5 W BTOPBIM YCTPOMCTBOM OECHIpPOBOAHOM CBA3M 6, U C
BO3MOXXHOCTBIO MOJIyY€HHUS CUTHAJIOB OT JaT4yMKa HM3MEpEHMs JaBieHus 1, maryuka

HaKJIOHa-yJapa 2, LII/I(ppOBOFO AaTYHUKa TCMIEpPaTypbl 3 U C BO3MOXHOCTBIO [MOJa4YHU
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CUTHAJIOB Ha UCTOYHUK paboyvero nmuTaHus 8, a MocjaeAHUH BBINOJHEH C BO3MOXXHOCTBIO
NPUHUMATh TaKUE€ CUTHAJIBI.

YCTpOHCTBO [UIs1 CHATHUS NapaMeTPHUYEeCKUX JaHHBIX ¢ EMKOCTH sl cOopa TBEpAbIX
OTXOZI0B 10 BTOPOMY BapHaHTy HCHOJIHEHHs HMEET KOpIyc (Ha QUrypax He MOKasaH) U
COIEPXKHUT: HNATYMK H3MEpeHHUs JaBjieHus 1, KOTOpbId mpencraBiser coboif Habop
KaauOpOBaHHBIX TEH30METPUUECKUX JATYMKOB, COEAUHEHHBIX B MOCT, ITOJIKI/IOUEHHBIX K
aHayoro-undpoBoMy MpeodpazoBarTesto Mo cxeMe MocTa Y UTCTOHA, M KOTOPBIHA CHabXeH
aHaJIoro-uu(poBeIM MpeoOpa3oBarTeneM A MpeoOpa3oBaHUsA AaHAJIOTOBLIX CHUTHAJIOB,
MOCTYHAIOIIUX OT YIIOMSIHYTOI'O JaTYHKa U3MepeHus AaBieHus | B HUppoBOil UCXOAHBIN
CUTHAJ; JaTYMK HaKJIOHa-yaapa 2; Uu(poBoi JaTYMK TeMIEPaTyphl 3; IEPBOE yCTPOHCTBA
6ecrpoBOHOM CBsI3U 5; 610K 06paboTku HHPOpMaLUK 7; UCTOYHUK pabodero NUTaHus 8;
HUCTOYHUK JE€XYPHOIro MUTaHus 9.

HcTounuk paboyero nutanus &, BHINOJIHEH ¢ BO3MOKHOCTBIO MOJA4YH HAIPSDKEHUSA
Ha JaT4uK u3MepeHusi nAaBieHusi |, LUQpPOBOM HaTYUK TemnepaTtypel 3, IEpBOE
YCTPOMCTBO G€CIPOBOHOM CBSI3HU 5.

HICTOYHHK JIe)KYPHOT'O MUTaHUS 9 BBIITOJIHEH C BO3MOXXHOCTBIO MI01a4U HANPSKEHUS
Ha JAaTYWK HaKJIOHa-yaapa 2, MepBoe YCTPOHWCTBO OecrnpoBOAHOW CBsI3U 5 U OJIOK
00paboTku nHGopMauuu 7.

bnok 06paboTku HHQOpMaLUH 7, BBINOJIHEH C BO3MOXXHOCThIO OOMEHa CUTrHalaMu
C MEPBBIM YCTPOUCTBOM O€CIIPOBOIHOM CBSI3U 5 U C BO3MOXHOCTBIO ITOJIy4EHHs CUTHAJIOB
OT JaTyvKa H3MEpeHHs HaBleHHs |, AaTyMka HakjIoHa-yaapa 2, nu¢ppoBOro AaT4HKa
TeMIIEpaTYphl 3 ¥ ¢ BO3SMOXXHOCTBIO ITOAaYH CUTHAJIOB Ha HCTOYHHK pabodero nmuraHus 8,
a MOCJeIHUI BBIMOJIHEH C BO3MOXHOCTBIO IPUHUMATD TAKHUE CUTHAJIBI.

BcemoMoraTtensHoe  nepudepuiiHOe  yCTPOHMCTBO  JUIsi  YCTPOHCTBA  CHATHUSA
rapamMeTpUYECKUX JaHHBIX ¢ EMKOCTH U1 cOopa TBEpABIX OTXOA0B (Gur. 2) uMeeT KopIyc
(Ha ¢urypax He rokasaH) M1 BKJIIOYAeT B ceOs: JaTUUK U3MepeHus AaBieHus 10, KoTopeii
npezacrasisieT co00it Habop KanMOPOBaHHBIX TEH30METPUYECKUX NATYUKOB, COEAMHEHHBIX
B MOCT, MOAK/IIOYEHHBIX K aHaJoro-undppoBoMy Mpeobpa3oBaTenio MO CXEeME MOCTa
VHTCTOHA, H KOTOpBIH CcHabxeH aHajloro-uu¢ppoBeIM HpeobpaszoBareneM is

npeo6pa303aHI/1ﬂ AHAJIOTOBBIX CHTHAJIOB, NOCTYMNAaOMKUX OT YHNOMSHYTOIO JdaT4HKa
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u3MepeHus naeiieHus 10 B nu¢poBol HCXONHBIM CUTHaj; YCTPOWCTBO OeCIpOBOAHOM
cBs3u 11; uctounuk padboyero nutanus 12; ICTOUHUK A€XKYPHOIro NUuTaHus 13.

Hcrounuk pabodero nutaHus 12, BEIMIOJIHEH C BO3MOXXHOCTBIO MIO1a4y HAPSDKEHUS
Ha JaTYUK H3MepeHus AaBieHus 10, a MCTOYHHMK OEXYpPHOrO MHUTAHHS BBIMIOJHEH C
BO3MOXXHOCTBIO MMOJIa4M HAIIPSHKEHHS Ha JaTYMK W3MepeHus aasieHus 10 u yctpoicTBo
OecpoBOHOM cBsi3M 11.

YcTpoiicTBO OecripoBOIHOM CBsi3H 11, BBINOJIHEHHOE C BO3MOXXHOCTBIO MOTYYEHHS
CUTrHaJIa OT JaT4YMKa M3MepeHus AaBieHHs 10 ¥ ¢ BOZMOXHOCTBIO MOJA4YM CHTHAla Ha
UCTOYHUK pabouero nuraHus 12, a UCTOYHHUK pabodero muTaHusl |2 BBINOJHEH C
BO3MOYXHOCTBIO IPUHATHUS TAKUX CUTHAJIOB.

Kopmyca ycrpoiicTBa aJist CHITUS TapaMeTpPUYeCKUX JaHHBIX C EMKOCTH A coopa
TBEPIBIX OTXOAOB U NMepudepuitHOro ycTpoicTBa Mo JI000MY U3 BApUAHTOB MOTYT OBITh
BBIIIOJIHEHBI U3 METAJUIMYECKHUX TUIaCTHUH, BOAO- U NBUICHEIIPOHULIAEMBIE U COOTBETCTBYET
kiaccy [IP66. B mpeanoYTuTeIbHOM BapHaHTe KPEMATCS MKy JTHOM EMKOCTH U KaXIbIM
U3 KOJIeC, KOTOPBIX TOMKHO OBITh HE MEHEe TpeX.

B3aumMopneiicTBie 1O TMEpBOMY BapHaHTy MeEXIy YCTPOHCTBOM IUIsl CHSTHUS
napaMeTpU4eCKUX JaHHBIX ¢ EMKOCTH U1l cOopa TBEpABIX OTXOA0B M BCIIOMOTraTeJIbHbIM
nepudepuiHbBIM YCTPOMCTBOM OCYIIECTBISETCS MOCPEICTBOM BTOPOro YCTpoOHCTBa
OecrpoBOIHOM CBS3M 6 U ycTpo#cTBa OecrpoBogHOM cBs3u 11 o texHonorun WiFi unu
paavoCBs3H, a B3aUMOAECHUCTBUE YCTPOMCTBA ISl CHATHUS [apaMeTPUYECKUX HaHHBIX C
EMKOCTH [1si cOopa TBEPIBIX OTXOIOB CO (halIOBBIM CEpPBEPOM Ha IyHKTE€ KOHTPOJIS
OCYIIECTBJISIETCSI TIOCPEICTBOM MEPBOro OeCpOBOAHOrO YCTPOMCTBA 5 MO TEXHOJOTHH
OecripoBOIHOH Mepenayu AaHHbIX cTaHnapta GSM.

B3auMopeicTBUe MO BTOPOMY BapHaHTY MeEXAY YCTPOHCTBOM IJsl CHSTHUS
rapaMeTpUYeCcKUX JAaHHBIX ¢ EMKOCTHU Uil cOOpa TBEpABIX OTXOAOB M BCIIOMOTaTE/IbHBIM
nepuepruiHbIM  YCTPOICTBOM OCYILUECTBISETCS MOCPEACTBOM II€PBOr0  yCTPOMCTBA
OecnipoBogHOM CBS3W 5 W ycTpoiictBa OecripoBofgHOM cBf3uM 11 1O TEXHOJOrHH
OecripoBoiHOM nepenayuu AaHHbIX cTanaapta NB-IoT. B3aumozaeictsue ycTponucTsa s
CHSITUS NTApaMETPUUYECKUX JaHHBIX C éMKOCTH AJIsA cOOpa TBEPIAbIX OTXOIOB C (aiIoBBIM

CepBepOM Ha IMyHKTe KOHTPOJISI OCYLIECTBISIETCA TaKXKe IOCPEACTBOM IIEPBOro
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OecrpoBOAHOIO YCTpOHCTBa 5 MO TEXHOJOrHH OECHpOBOJHOM mepenavyu AaHHBIX
cranaapra NB-IoT.

B npeanouTtuTesbHOM BapUaHTE MCIOJHEHHUs, Koraa EMKOCTh Al cOopa 0TXO0/10B
HUMEET He MeHee TpeX KoJiec chucTeMa paboTaeT cieAyoluM oopa3oM. Mexy koprnycoM
éMKocTel 1ysi cOopa TBEpPABIX OTXOAOB M €€ KOJecaMH YCTaHaBJIMBAaIOT YCTPONCTBO
CHATHSl TMapaMETPUYECKHUX [HaHHBIX ¢ EMKOCTH I cOopa TBEpIbIX OTXOAOB H
BCIIOMoOraTeNnbHble nepudepuiinple ycTtpoidctBa. [IpoBoasST HMX HHHLMAIW3ALHUIO
MOCPEeACTBOM MNEPBOro ycTpokcTBa OeCpOBOAHON CBA3M 5 MyTeM BBENECHUS HOMEpa
SIM-kapTbl MOOUNIBHOrO Tejeoneparopa. Bo BTOpoM BapuaHTe MPH HMCIOJIB30BaHHUU
TEXHOJIOTUU OecNpoBOAHOM nepenayn AaHHbIX cTaHAaapta NB-loT uHunuanuzauus npu
nomo SIM-kapThl MOOMJIBHOIO Tejeoneparopa He NpoBoiauTcs. MHuumanuzanus
BBINOJIHSAETCS TMpPH TMOMOIUM 3aJOXXEHHBIX B JaHHBIM CTaHAApT (YHKUHOHAIBHBIX
BO3MOXHOCTeH. [ Iponiecc MHMLMANU3aMy 3a11yCKaeT [IPOLECC CBA3U YCTPOMCTBA CHATHS
napaMeTpU4ecKUxX NaHHBIX ¢ €MKOCTH s cOopa TBEpABIX OTXOAOB C (ailoBbIM
CepBepOM Ha  IIyHKTe  KOHTPOJsA. 3areM  IMOCJIeAOBAaTEIbHO  IMOAKIIOYAIOT
BCIIOMOTaTeJIbHbIe eprdepruiiHble YCTPONCTBA K YCTPOUCTBY CHATHUS NMapaMeTpUUYeCKUX
IaHHBIX ¢ EMKOCTH s cOopa TBepabix oTxol0B. [loakmoyeHue ocyliecTBasieTCs O
texHosorud WiFi WM pagviocBsi3u MOCPEICTBOM BTOPOro YCTpOWCTBA OECIpOBOIHON
CBs3U 6 U ycTpoiicTBa 6ecripoBOAHOM CBsA3M 11.

OO6cCny XKUBalOUIMKA MEpCOHaJl C TOMOIIBKD CEPBHUCHOIO TMPUJIOKEHUS s
MOOUJIBHOTO  YCTpOHCTBA  ONpEeJAesieT HUCXOJIHblE 3HA4YE€HUS  KOHTPOJIMPYEMBIX
napaMeTpoB: HaYaIbHBIN Bec EMKOCTU ISl cOopa OTXO0B, TeMIEpaTypy OKpYKarolen
cpelbl, IaHHBIE TI'€OJIOKAalWH. 3aJaHHBle IapaMeTpbl 3aHOCAT B 0ok o6paboTku
uHpopmauud 7 U Oa3y NaHHBIX (alnoBOro cepBepa Ha MyHKTe KOHTpons. HMcxonnere
3HA4YEHUS ONPEAENSIIOT IPH HHULHAIU3ALUH JaTYUKOB B [TyCTOM EMKOCTH B 3aBUCUMOCTH
OT THNA EMKOCTH M €€ MaKCHUMaJIbHOW Ipy30MnoAbEeMHOCTH, npeanosaraemoro suaa TKO
wiu BMP. Jlns ueneit ajgpHERILIEro CpaBHEHUs 3a1at0T YCJIIOBHOE ¥ IOPOTrOBO€E 3HAYEHH S
JUISS MacChl HAKOIUIEHHS OTXOAOB, KOTOPbI€ TaKXKe ONpElEeNsIOT NPH HHHULMAIW3ALMH

YCTPOWCTB B mycTod EMKOCTH B 3aBUCMMOCTM OT THNA M MaKCHMajbHOH
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rpysonoabeMHocTH, BuAaa TKO wiu BMP. VYcnoBHoe 3Hauenue cocraBnser 80% ot
[IOpPOrOBOT'0 3HAYEHHMSI.

Ilocne wuHHULKMaNIHM3aUMK BCE YCTPOWCTBAa CHCTEMBl IIEPEXOIAT B PEKUM
3HEeprocOepexeHnss 10 MOMEHTA IITAaTHOTO WJIM HELITATHOrO NPOOYXXIEHHS M MOXKET
HaXOJUTCS B AaKTHMBHOM pexuMe He Oonee onHoil MuHYTHL. lllTaTHOe mpoOyXIeHHe
IIPOMCXOIHUT C OIpeAesIEHHBIM HHTEPBAJIOM OTCYeTa (Hanpumep, 2 yaca, 3 yaca, 6 yacos).
HewrratHoe npoOy xaeHHe MPOUCXOAUT B cllyyae cpabaThlBaHUS AaTYMKa HAKJIOHA-y1apa.

B pexume sHeprocObepexeHHss HCTOYHMK JEXYPHOrO IMUTaHUHs 9 mopaer
HeoOX0aMMOe MUHHUMAJIBHOE HallpshHKeHUEe Ha IIepBOe yCTPOUCTBO OECIIPOBOAHOM CBS3H 5,
BTOpOE€ YCTPOWCTBO OECIPOBOAHOM CBsI3U 6, NaTYMK HaKJIOHa-yaapa 2, 6JI0K 00paboTKu
uHpopmanuu 7.

HcTtouHuk gexypHoro nuraHds 13  BcrnoMoratrelbHOro nepugpepuiHOro
YCTpOHMCTBa MOAAET MUHUMAaJbHOE HEOOXOOMMOE HaIpsDKeHHE Ha JaT4YUK H3MepeHHs
nasnenus 10 u ycrpoiicTBo 6ecripoBoaHoM cBsi3u 11. Hanpspkenue ot uctounuk pabouero
nuTaHus 8 U UCTOYHMKA paboyero nuraHus 12 Ha JaTYUKH U YCTPOHCTBA HE MOJAETC.

C ycTaHOBJIEHHOU NEpUOIUYHOCTHIO C (aiiJIoBOro cepBepa Ha IyHKTE KOHTPOJIS
4yepes3 MepBoe YCTPOHCTBO O€CPOBOAHOM CBSI3M S MOCTYMAIOT YIPABIISIOLIME CUTHAIBI Ha
6510k 06paboTKK HHPOpPMALIUU 7, KOTOPBIH B CBOIO OUYepeb aKTUBUPYET pabouuii pexxum
YCTpOHMCTBA Ul CHATUS MapaMeTPHUYEeCKUX HaHHBIX C €MKOCTH Juisi cOopa TBEpIbIX
OTXOIOB U €ro BCIIOMOraTelbHBIX MNepUGEepUHHBIX YCTPOUCTB Uil  CHSITHS
napaMmeTpu4ecKux JaHHBIX.

AxTtuBanus paboyero pexxuma yCTpoHcTBa ISl CHSITHS MapaMeTPHUYeCKUX JaHHBIX
¢ EMKOCTH Uil cOopa TBEpABIX OTXOAOB MIPOUCXOIUT 3a CUET MOJA4yy curHaia ot 6jaoka
o0paboTku HH(popMalK 7 Ha UCTOUYHUK pabovero NUTaHUs 8, KOTOPBIA B CBOIO OYepeb,
nocjie MpUeMa CHTHaJla, MOJAaeT HalpshKeHHe Ha JaTYMK HM3MEpEeHus naBieHus 1,
UUPPOBOH NATYUK TeMIlepaTypbl 2, YCTPOHCTBO OIpEAe/IeHHs] CBOMX KOOpPIMHAT Ha
MECTHOCTH 4, IepBO€ YCTPOHCTBO OECIpOBOAHON CBSI3W 5 M BTOPOE YCTPOKMCTBO
OecripoBOIHOM CBsI3U 6.

AxTtuBanus paboyero pexuMa BCIIOMOraTejbHOro nepupepruiHOro ycTpoHCTBa,

[NPpOUCXOOAUT 3a CHUET IOJIYUCHHUA CUTHAJIA, [IPOXOAALICTO 110 JIMHHUH CBA3H! 610K 06pa6OTKI/I
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uHpopMauud 7 -  BTOpPO€ YCTPOWCTBO OecnpoBOAHON CBA3M 6 - YCTPOWCTBOM
6ecnipoBoaHOM cBsi3u 11- ucroynuk pabouero nurtanus 12. [Nocne nmonydenus: curnana
MCTOYHUK pabodero nutanus 12 nojaeT HapspDkeHWe Ha JaTYMK U3MepeHus naBieHus 10.

B 3aganHOM nocnenoBaTeNbHOCTH JMOO MNapalenbHO HAET cbop OiokoM
00paboTku HHPOpMAaLMU 7 KOHTPOJIMPYEMBIX [1apaMETPOB CO BCEX NATYMKOB yCTPOHCTBA
CHATHUS MapaMeTpUUYeCKUX JaHHbIX ¢ €EMKOCTH [is cOopa TBEpIABIX OTXOLOB H
BCIIOMOTATENbHBIX INEepUPEPUMHbIX YCTPOHWCTB. JlaHHBIE OT BCIOMOIaTEIbLHOIO
nepuepuiHOrO YCTpPOMCTBA [IOCTYNAKOT [0 JIMHHWM CBSA3H: JAaTYUK W3MEPEHMUs
nasienust 10, nanee ycTtpoicTBO OecripoBoAHOM cBsizu 11, nanee BTOpoe ycTpOHCTBO
OecripoBoiHON cBsI3U 6, nanee, 0ok oOpabotku uHGopmauuu 7. biok oO6paboTku
uHbpopMau 7 Ha OCHOBE IIOJNYYEHHBIX JAHHBIX IIPOM3BOAUT UX BBIYHCIIEHHUE,
npeobpazoBaHie B HEOOXOOMMblE €IWHHULBl H3MepeHUs (10 HeoOXOIWMOCTH), H
CpaBHEHHE C UCXOIHBIMHU 3HAYEHUSIMH, a pe3yJIbTaT nepenaeTcs Ha (aiioBblil cepBep Ha
MYHKTE KOHTPOJIs Yyepe3 NepBoe YCTPOUCTBO O€CIIPOBOAHOM CBA3H 5.

Bo Bropom BapuaHTe npuHLHUI pabOThI CleayIOMIMM.

C ycTaHOBJICHHOW MEPUOAUYHOCTHIO C (aioBOro cepBepa Ha IyHKTE€ KOHTPOJIS
yepes MepBoe YCTPOHUCTBO OECITPOBOAHOMN CBSA3M S MOCTYNAIOT yIPABIAIOLIME CUTHAIBI HA
6710k 00paboTKH HHPOPMALMH 7, KOTOPBIH B CBOIO Ouepellb aKTUBUPYET pabounil pexxuM
YyCTpOHMCTBA Uil CHATHS MapaMeTpPUYecKHMX HaHHBIX ¢ EMKOCTH Ui cOopa TBEepAbIX
OTXOIOB M €ro BCIIOMOTaTeJbHBIX Nepu(epuiHBIX YCTPOWCTB s CHATHS
napaMeTpU4ecKux JaHHBIX.

AxTtuBanus paboyero pexxuma yCTpoHCTBa JUIsl CHIATHS IIapaMeTPUYECKUX JaHHBIX
¢ éMKOCTH [Uisl cOopa TBEpABIX OTXOJAOB IIPOUCXOIUT 3a CUET MOJa4du CUrHaua oT 6Joka
0b6paboTku nH(pOpMaUUU 7 HA UCTOYHHUK paboyero NUTaHus 8, KOTOPbIA B CBOKO O4YEPEb,
nocje MpueMa CUTHala, NOJaeT HalpsDKeHHe Ha JAaTYMK U3MEpeHMs AaBieHus |,
1(pPOBOH JaTUMK TEMIIEPATYPHI 2, IIEPBOE YCTPOHCTBO OECIIPOBOAHOM CBSA3H 3.

AxTtuBanus pabodero pexxuma BCIIOMOTaTebHOrO NEepUEPUHHOrO yCTPONCTBA,
MPOUCXOIVT 3a CYET MOJIy4YE€HHUs CUTHAJIA, TIPOXOASLIETO 110 JINHUU CBsI3U: 6JI0K 00paboTKu
uHdopmanuu 7, najee nepBoe yCTPONCTBO OECIIpOBOAHON CBA3M 5, Jajee YyCTPOMCTBO

OecripoBoxHOf cBsizu 11, nmanee mctoyHuk pabouero nutanus 12. Ilocne monmydenus
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CUrHajia HCTOYHUK pabodero nuTaHus 12 mojaeT HanpsyKEHHE Ha JaTYUK HU3MEpEHHMs
nasienus 10.

B 3amgaHHOM 1OC/IENOBAaTEIBHOCTH U0 MNapajlieNbHO HAET cOop OI0KoM
00paboTku nHpOpMaIK 7 KOHTPOIUPYEMBIX 1IAPAMETPOB CO BCEX JAaTYMKOB yCTPONCTBA
CHATHS MapaMeTpPUYeCKHX [JaHHBIX ¢ EMKOCTH A cbopa TBEPAbIX OTXOLOB H
BCIIOMOTATENIbHBIX NepudepuitHpix  yCcTpoMcTB. JlaHHBIE OT  BCIIOMOIaTEIBHOIO
nepudepuifHOro YCTPONCTBa NOCTYNAlOT IO JIMHUMA CBA3M JATYMK H3MEPEHHs
naBneHus 10, nanee yctpoiicTBo OecrmpoBofgHOW cBsizu 11, nanee mnepBoe yCTpOHCTBO
OecnipoBoHON CBs3W S, nanee Onok oOpaboTku uHpopmauuu 7. brnok obpaborku
uHpopMaLMyd 7 Ha OCHOBE I[IOJyYECHHBIX [JaHHBIX IIPOU3BOAUT HX BBIYHCIIEHHE,
npeobpa3oBaHie B HEOOXOAMMBbIE €OUHHLBI H3MepeHUs (1Mo HeoOXOAUMOCTH), U
CpaBHEHHE C UCXOIHBIMHU 3HAYEHHSIMH, a pe3yJbTaT NepenaeTcs Ha (hainoBblii cepBep Ha
MYHKTE KOHTPOJS dYepe3 IepBOoe YCTPOHCTBO OecrpoBojaHOHM cBs3m 5. OmpeneneHue
KOOpPAMHAT Ha MECTHOCTH OmpelesseTcss 3a cueT (yHKLMOHAJIBHBIX BO3MOXHOCTEH
TEXHOJIOTMH OeCpOBOAHOMN Nepenayn AaHHbIX ctanaapTa NB-1oT.

AJbTEpPHATUBHBIM TIPUHIUMIIOM pabOThl YCTPOHCTB CIYXXHUT 3alyck pabodero
pexxuma U cOopa KOHTPOJNUPYEMBIX JNaHHBIX TNpU cpabaTbIBaHWM  JaT4MKa
HakJIoHa-yaapa 2. JlaTynk HakjoHa-yaapa 2 cpabaTbiBaeT OT HECKOJBKHUX (PaKTOPOB, THO0
UX COBOKYITHOCTH: TIPH PE3KOM KoJieOaHHH caMOi EMKOCTH AJist cOopa TBEPABIX OTXOOB;
Ipyd pe3KOM H3MEHEHHWHW AaBiieHHs (MonaJaHdue 3HAYUTEIBHOTO Beca B EMKOCTB); IpH
ONPOKUIBIBAHHH €EMKOCTH JIMOO JOCTMXXEHHST B IPOCTPAHCTBEHHOM IIOJIOKEHHHU
3aJJaHHOT'O YIJla HaKJIOHA.

CurHan oT J[JaTyWKa HaKJIOHa-ymapa 2 rmoctynaer Ha Oyiok  00paboTku
uHopMaluK 7, B pe3ysibTaTe 4Yero MPOUCXOAMUT akTUBalMs pabodero pexxuma u coop
KOHTPOJUPYEMBIX JaHHBIX KaK OMMCAHO BBILLIE [UIsl BApHAHTa OAMH U J1Ba COOTBETCTBEHHO.

Kak yka3aHo BbIllI€, HCXOHOE, YCIIOBHOE U IOPOrOBOE 3HAYEHHUs OINPEACISAIOT NIpU
MHULHAIW3AHH JaTYHKOB YCTPOMCTB B MyCTOM EMKOCTH B 3aBUCUMOCTH OT THIIAa EMKOCTH
s cOopa OTXOAOB M €€ MaKCUMaJbHOH TIPYy30NOJBEMHOCTH. Y CJIOBHOE 3HAYEHHE
coctaBisieT okosio 80% oT nmoporosoro 3HaueHus. [lo mepe paboTBI cHCTEMBI IPOBOJAT

MEPUOAUUECCKOE CpaBHCHHUC Q)aKTHLIeCKOﬁ MacCChl HAKOIUJICHHBIX OTXOJO0B C 3adaHHBIMH
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3HAYEHUSIMUA. DTO MMO3BOJISIET TOUHO ONpeAeNUTh U 3aQUKCUPOBATH MOMEHT HAIOJIHEHUS
g€mkocTu Ansi cbopa TBEpAbIX OTXOAOB IyTeM IMepenayd WHQOpMauuu Ha ¢ailoBbIid
cepBep B MyHKTE KOHTposs. MOMEHT HallOJIHEeHUst (pUKcHpyeTcs, Koraa (akTHueckoe
3Ha4Y€HHE MAcChl OTXOJOB B EMKOCTH [JIs1 cOOpa TBEPABIX OTXOAOB JOCTHIaeT YCIOBHOIO
3Ha4eHus1. C 3TOro MOMEHTa CUUTAETCs, YTO EMKOCTD AJ1 cOOpa TBEPABIX OTXO0B MOJIHA.
3a cuyeT TOro, 4To Jajee MpPOAOJDKAIOT MEPUOANUYECKOe U3MEpeHHE PaKTUUECKOH Macchl,
(UKCUPYIOT MOMEHT, KOT1a 3HaY€HHUE CTAaHOBUTCSA paBHBIM IIOPOTOBOMY 3HA4YEHHMIO, 3Ta
MHpopMalMsl TakKe INepenaeTcs Ha (aillioBbll cepBep B IMYHKT KOHTPONsA. MoMeHT
OIOPOXKHEHHUsI EMKOCTH JJIsi cOOpa TBEPABIX OTXOA0B (PUKCUPYETCS C MOMOILBIO AaTYUKA
HaK/IOHa-yapa 2 MNpU TMOJOXKEHHH EMKOCTH Juisi cOopa TBEpABIX OTXOAOB HOJ
OIpe/ieJIEeHHBIM YIJIOM IpH €€ ONMOPOXXKHEHUHU B CHEUTPAHCIIOPT, IPU 3TOM Ha (ainoBblit
cepBep B MyHKTe€ KOHTpOJs IepelnaroT (aKTUUECKOe 3HAayeHHWE MacChl HAKOIUIEHHBIX
OTXOI0B M MOMEHTE OIopoxHeHMs. Ilepenadya HaHHBIX O MOMEHTE OINOPOXKHEHHS
TNI03BOJISIET HAaKaIUIMBaTh Ha (ailoBOM cepBepe B IMyHKTE KOHTPOJI JaHHBIE O BpeMEHU
ONOPOXXHEHHUsI ¥ MPOBOAUTH KOHTPOJb KauecTBa 00CiIy)XHUBaHUS €MKOCTH it cOopa
TBEPAbIX OTXOJIOB. BpeMeHHO# pa3pblB MeXIy MOMEHTOM HAIOJHEHUS] U MOMEHTOM
OMOPOXXKHEHHUS T03BOJIAET CYAUTh O UIMTEIBHOCTH HAxXOXIAEHUs EMKOCTH Uit cOopa
OTXOJOB B HANOJHEHHOM COCTOSIHHHM, M COOTBETCTBEHHO, O KauecTBe pabOoThI
KOMMYHaJIbHOH ciyxObl. VMMes [aHHbIe, TIOJNy4Y€HHble B pe3yJbTaTe OONBLIOrO
KOJIM4YecTBa M3MepeHUl Ha (aiIoBOM cepBepe, pPacCUHUTBHIBAIOT CPEIHIOI CKOpPOCThH
HaKOIUICHUSI OTXOJIOB B EMKOCTH IUIsi cOopa OTXOHOB, CE30HHOCTh M IMEPUOTHYHOCTH
HakoruieHus. Bce 3TH naHHBIE HMEIOT Treorpa@uvecKylo TIPUBS3KY K MeCTy
HEMOCPEeACTBEHHOrO 00pa3oBaHus OTXONOB. Pe3ynbTaThl aHanu3a JaHHBIX O HAKOIUIEHUHU
NO3BOJISIIOT MPOTHO3UPOBATh YPOBEHb OTXOJI0B B EMKOCTH 11 ¢OOpa OTXOAOB 3aJ0Jr0 J10
TOTO, KaK OH HAIlOJHHUTCS. JTO IO3BOJIIET MOCTPOUTH TOYHBIM MPOTrHO3 HaKOIUICHHS
OTXOJl0B, 3aIUIaHUPOBaTh W OPraHHU30BaTh pabOTy CHELTPaHCIIOPTa B ONTHUMAaJIBHOM
pexrMe.

[lepuonnueckoe U3MepeHUe TeMIepaTyphbl OKpYyKalollled cpenl MO3BOJISAET BECTH
MOHHUTOPHUHI [apaMeTpa, CBOEBPEMEHHO ONpPENEsATh €ro KpPUTHYECKOE H3MEHEHHE,

nepefaBaTh TOYHYIO M CBOEBPEMEHHYIO MH(OpMaluio Ha (aiyioBbIll cepBeEp B IYHKTE
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koHTpoJis. [IpH yBeJMueHUH TeMIlepaTyphl BbIle KPUTUYECKOH, OT LM(PPOBOro JaTynka
TEMIIEPATyphl 3 MOCTyMaeT CHrHal Ha 6Jlok 0OpaboTku MHpOpMalKK 7, KOTOPBIA Yepes
BTOpPOE YCTPOMCTBO GecrpoBOAHON CBs3H 6 (YCTPOHWCTBO OECIPOBOIHOM CBA3K 5 JUls
BTOPOrO BapuaHTa) rnepenaeT Ha (alnoBeli cepBep B IIYHKTE€ KOHTPOJsS CHrHall O
BO3TOPaHHH OTXOJ0B B EMKOCTH ISl cOOpa TBEPIABIX OTXOOB.

He MeHee yeM yepe3 Mecsil] C MOMEHTa WHHULIMAIM3ALMH, T.€. C MOMEHTa Havala
paboThl cucTeMbl, Ha (halIoOBOM cepBepe B IIYHKT€ KOHTpOJIS HaKamjiuBaeTCs
JOCTaTOUHEIM 00beM MH(MOPMAIMH O BpeMEHH, 3a KOTOpOoe AaHHas EMKOCTb Ui cOopa
oTx010B HamonHseTcs. Ha ¢aitnoBom cepBepe B IMyHKTE€ KOHTPOJS HCHOJB3YHOTCS
CTaTHCTHYECKHEe MeToJAbl 00paboTkM HHpOpMauuH, B pe3ylbTaTe Yero Moay4aroT
CJAEIYIOIHEe XApaKTEPUCTUKU: CPEIHIOI0 CKOPOCTb 3amoJIHEHMs €MKOCTH aisa cOopa
OTXO/IOB, CE30HHOCTb, MEPUOANYHOCTD HAKOIIJICHHS.

Hcnons3ysi mHQOPMALIMIO MOTy4YeHHYI0 MH()OPMaLHIO, NMPOTrHO3HPYIOT pealbHOoe
HanoJiHeHue EMKOCTH s c6opa OTXOA0B K MOMEHTY cbopa Mycopa, U CTPOST MapuIpyT
TOJILKO 110 IUIOLIAJAKaM C 3aloJIHEHHBIMH eMKocTsMU. Kpome TOoro, KoMMyHallbHbIE
Clay0Obl ¥ MYHMLHUIAJIMTETI B pexuMe online KOHTPOJIMPYIOT 4YacToTy YyOOpKH,
TepenojiHEHne EMKOCTH Iisi cbopa OTXOOOB, Maccy coOpaHHBIX OTX0H0B. Crocob
II03BOJISIET OTCIEANTh PeaIbHOE BPEeMsI MEX/y HAllOJHEHUEM U OIOPOXHEHHEM EMKOCTH
1u1st cOopa OTXOMO0B C IIEJIbI0 KOHTPOJISI KadyecTBa yOOPKH.

N300peTeHHe TMO3BOJIAET MOBBICUTH TOYHOCTH ONPENENEHUS IE€PHOJa BPEMEHH
3aroJIHEHUsT EMKOCTH i cOopa TBEpAbIX OTXOAOB 3a CUET IOBBILIEHHS TOYHOCTH H

CBOEBPEMEHHOCTH NepeaBaeMoil HHpOpMaIiH.

1. matenT Ha u3o6peteHre Ne RU 2468868, B02C18/00, 2011.
2. matenT Ha u300perenue Ne RU 2381162, B65F 1/14, 2010.
3. nmatenT Ha u3o0pereHre Ne EP 2641851, B65F 1/00, 2013.



®opmyna uzobpeTeHus

1. YcrpoicTBO Ml CHATHS NMapaMeTpUYeCKHX JaHHBIX C EMKOCTH Ans cOopa
TBEPABIX OTXOAOB, KOTOPOE€ BKJIIOUAET B cebsi AaT4MK U3MepeHHs naBieHus (1),
CHa0XXEHHBIN aHaJIOro-uUU(QpOBBIM MIpeobpazoBarTeeM, N1aTYMK HaKJIOHa-yaapa (2),
1M (poBOH AaTYMK Temnepartypsl (3) yCTpOHCTBO OMpeaeNeHus CBOMX KOOPAUHAT
Ha MECTHOCTH (4), IEpBOE yCTPOUCTBO OeCrpOBONHOMN CBsI3H (5), BBIITOJIHEHHOE C
BO3MOXKHOCTBIO OECHpOBOAHONW CBSA3M C BHEIIHHUMH YCTpPOMCTBaMH 00pabOTKH
J@aHHBIX, BTOpO€ YCTPOHWCTBO OecnpoBOAHON cBsi3M (6), BBINIOJHEHHOE C
BO3MOYKHOCTBIO O€CIIPOBOAHOMN CBSI3M MO MEHBLIEH Mepe C IBYMs NepUepHiiHBIMH
ycTpoiicTBaMH, 6s10k 06paboTku nHpopmauuu (7), HICTOUHUK pabouyero muTaHUs
(8), KOTOpBIM BBIMOJHEH C BO3MOXHOCTBIO T[0Jla4d HaNpsHDKEHWsl Ha AaT4UK
u3mepeHuss nAaBneHus (1), uudpoBoit paryuk Temneparypsl (3), YCTPOHCTBO
OIpEeZeJIEHNUs] CBOUX KOOPJAMHAT Ha MECTHOCTH (4), mepBOe U BTOPOE YCTPOHCTBA
OecripoBoHOM CBA3H (5,6), HCTOUHUK AEXYpHOTro nutaHus (9), KOTOpbIA BHINOSHEH
C BO3MOXHOCTBIO IMOJAYM HANpsDKEHWs Ha JaTYMK HakJoHa-yjaapa (2), 0ok
obpabotkn wuHpopmauuu (7), mepBoe W BTOpOE YCTPOWCTBA OECHPOBOAHOM
cBs3u (5,6), mpu 3TOoM OsoKk 0OpaboTku HMHpopmauuu (7) CKOHDUrypHpPOBaH C
BO3MOXHOCTBIO 0OMEHA CUTHaJlaMU € yCTPOHCTBOM OIpeieSIeHHUs] CBOMX KOOPAMHAT
Ha MECTHOCTH (4), NepBbIM U BTOPHIM YCTPOHCTBOM OecripoBOIHOM cBsi3H (5,6), U C
BO3MOXXHOCTBIO IIOJIYYEHHUSI CUTHAJIOB OT JaT4yuMka H3MepeHHus JasiieHus (1),
JaTyuKka HakjoHa-yjaapa (2), uudpoBoro patyvka temnepatypsl (3), U ¢
BO3MOXXHOCTBIO IIOJIa4l CUTHAJIOB Ha HCTOYHUK pabodero nuranus (§), a ICTOYHUK
pabouero nutaHusi (8) BBIMOJHEH C BO3MOXHOCTBIO IMPUHSTUS TaKMX CHUTHAJIOB,
yka3aHHbBIH 0ok oOpaboTku uHHPopMauuu (7) cHaOXEH KOHTPOJIEPOM C
MPOrpaMMHBIM OOECTICHEHHEM ISl ONpeeICHUs U XPaHeHUS] HCXOIHBIX 3HAaUeHUH
KOHTPOJIUPYEMBIX MapaMeTpoB, OMpPEAeeHHs] Ha OCHOBE MOJIy4aeMbIX CUTHAJIOB
TEKYIIMX 3HAQUYeHUM KOHTPOJIUPYEMBIX [apaMeTpOoB B 3aJaHHBIX EJUHMIAX
M3MEPEHUN MX CpaBHEHHE C MCXOIHBIMH 3HAYEHHUSMH U INepeladyd MOCpeICTBOM
IIepBOTo yCTpoHcTBa GeCIpoBOAHOH CBsA3M (5) Ha BHEIIIHEE YCTPONUCTBO 00paboTKU
JAHHBIX.

2. YcTpoicTBo 1o 1. 1, oTinyaromieecsi TeM, YTO JaTYMK U3MEPEHUs naBieHHus (1)
npeacrapisier coboil Habop KamuOpOBaHHBIX TEH30METPUYECKUX [TaTYHMKOB,
COEIMHEHHBIX B MOCT, MOAKJIIOYEHHBIX K aHAJIOro-1udpoBoMy MpeodpazoBaTeliio
II0 cXeMe MocTa Y UTCTOHaA.

3. YcrpoiicTBO AN CHSTHUS MapaMETPUUECKUX JaHHBIX ¢ €MKocTH Ans cbopa
TBEP/BIX OTXOJOB, KOTOpOe BKJIOYaeT B ceOs naTuuK M3MepeHus naBieHus (1),
CHa0XeHHBIH aHajoro-undpoBeIM peodpasoBareseM, J1aTUUK HaKJIOHa-yaapa (2),
unppoBoOi AaTYMK TeMrepatypsl (3), nepBoe ycTpoHcTBO OecipoBOAHOM CBA3H (5),
BBIMIOJTHEHHOE C BO3MOXKHOCTHEO O€CITPOBOIHOM CBSI3U C BHELLUHMMH YCTPOKCTBAMH
00paboTKM HaHHBIX M 1O MeHbIIed Mepe C [AByMs BCIIOMOraTellbHbIMU
nepudepuiiHbIMU  ycTporicTBamu, 610k 00paboTku nMHGopmannu (7), HCTOUHHUK
pabodyero nutaHus (8), BBIMOJIHEHHBIH C BO3MOXHOCTBIO MTOAAYM HANPHKEHHs Ha



JaT4nK u3MepeHus naasienus (1), undpoBod natyvk Temmnepatypsl (3) U mepsoe
YCTpOHWCTBO OecrpoBOoAHOM  cBsA3U (5), MCTOUHHUK JeXypHoro mnutaHus (9),
BBIIOJIHEHHBIE ¢  BO3MOXHOCTBIO  [MOJAaYd  HampshKeHUs  Ha  JIaT4HK
HakJIoHa-yaapa (2), 6ok obpabotku wuHpopmauuu (7) U MepBoe YCTPONCTBO
OecnipoBomHOM cBsi3u (5), mpu 3ToM Onoxk obpabotkn  mHGopmauun (7)
CKOH(UTYPHPOBaH C BO3MOXXHOCTBIO 0OMEHa CUrHaJlaMU C TNEPBBIM YyCTPOHCTBOM
OecnpoBoiHOM CBA3M (5) U ¢ BO3MOXHOCTBIO IMOJIyYEHHsI CHTHAJIOB OT JaTYHKa
n3MepeHus: nasneHus (1), maruuka HakioHa-yzaapa (2), uM@pOBOro AaT4MKa
TemrepaTypbl (3), © ¢ BO3MOXXHOCTBIO MOAa4Y¥ CUTHAJIOB Ha UCTOYHHUK paboyero
nutaHus (8), a UCTOYHHUK pabouero MUTaHus (8) BBITOJIHEH C BO3MOXXHOCTBIO
MPUHSATHUS TAKMX CHTHAJIOB, yKa3aHHBIH 6110k 00paboTku nHGopMaluH (7) cHabxeH
KOHTPOJJIEPOM C MPOTrpaMMHBIM 00€CNeUeHUEM [Ulsl ONpENENeHUs U XPaHEHHs
HUCXOJIHBIX 3HAUYE€HUM KOHTPOJUPYEMBIX IIapaMeTpPOB, OMNpPENESICHHs Ha OCHOBE
MOJIy4aeMbIX CHTHANOB TEKYIIUX 3HAYeHHWH KOHTPOJIMPYEMBIX I1apaMeTpOB B
3aJlaHHBIX €IWHUIIaX H3MEPEeHHH, UX CpaBHEHHE C HCXOJAHBIMU 3HAYEHUSAMHU U
repeavyr MocpeCTBOM MIEPBOTO YCTPOHCTBa OeCIIpOBOAHOM CBA3H (5) Ha BHEIIIHEE
yCTpoicTBO 00pabOTKH NaHHBIX.

4. YCTpOMCTBO MO M. 5, OTJMYaroLeecs TeM, YTO AaTYUK M3MepeHus Aasienus (1)
npejacTaBiser co0oi Habop KaJMOpOBaHHBIX TEH3OMETPUYECKUX JaTYHUKOB,
COEIMHEHHBIX B MOCT, MOAKIIOYEHHBIX K aHaJoro-uuhpoBoMy Mnpeodpa3oBaTelto
10 cXeMe MOCTa Y UTCTOHA.

5. BcnomorarenpHoe mnepubepuiiHOe YCTPOHMCTBO MUl YCTPOMCTBA CHATHUSA
napaMeTpU4ecKUX JAaHHBIX C EMKOCTH g cOopa TBEpABIX OTXOHOB, KOTOpOE
BKIIoYaeT B cebs maruymk usMepeHus naasineHuss (10), crHaGxeHHBIM aHaIOro-
LAPpPOBLEIM  Ipeobpa3zoBaresieM, YCTpOWCTBO OGecrnpoBonHod cBszu  (11),
BBIIIOJIHEHHOE C BO3MOXHOCTBIO OECIPOBOAHOM CBSI3U C YCTPOMCTBOM CHSATHS
napaMeTpU4YeCKUX JaHHBIX ¢ EMKOCTH A cOopa TBEpAbIX OTXOAOB, MCTOYHHK
pabouero nutanus (12), BHITOJHEHHBIH ¢ BO3MOKHOCTBIO N101a41 HANPHKEHHs Ha
natyvk  usMepenusi gaBieHus (10), HCTOYHMK JexXypHoro mnuranHus (13)
BBIMOJIHEHHBI C BO3MOXXHOCTBIO I0J@4d HAMPSDKCHUS Ha JAaTYMK H3MEPEHHS
nasienus (10) u ycrpoiicTBo GecripoBoaHO# cBsizu (11), mNpu 3TOM yCTPOHCTBO
OecripoBOAHOM ¢BsA3H (11), BEINOIHEHO ¢ BO3MOXXHOCTBIO NOJIyYEHHS! CUIHAJIOB OT
naryvka wusMepeHusi namieHds (10) M BO3MOXXHOCTBIO IOJaYd CUTHAJIOB Ha
MCTOYHHK pabouero mutanus (12), a uctoyHUK paboyero nutaHus (12) BINOIHEH
C BO3MOYCHOCTBIO IPMHATHS TaKHX CUTHANOB.

6. BcriomorarenpHOe nepudepritHoe yCTPOUCTBO MO 1. 5, OTIHYAKOIIAsCS TEM, YTO
naTuMK usMmepenus nasnenus (10) npencrapisier co6oit HaGOp KanuOPOBAHHAIX
TEH30METPUUECKHUX JATYHKOB, COCTUHEHHBIX B MOCT, MOAKIIOYEHHBIX K aHAIoro-
urhpoBOMy Mpeodpa3oBaTEIIO 10 CXEME MOCTa Y UTCTOHA.

7. Cuctema ajs MOHHTOPHHIa HAIIOJIHECHUS] €MKOCTH IS c6opa TBEPABIX OTXOOOB,
COACPXKHUT yCTpOﬁCTBO JJIsT CHATHUA MapaMeTpHYCCKHUX JaHHBIX C yKaSaHHOI\/’I



EMKOCTH, T10 MEHbILIEH Mepe ABa BCIIOMOTraTeIbHbIX NMepUEepUHHbIX yCTPOHCTBa,
yKa3aHHBIE YCTpPOWCTBA MMEIOT KOPIYC, BBINOJHEHHBIH C BO3MOXXHOCTBIO
KpeIUIEHHS! K JHY éMKOCTH JUIs cOopa TBEpHAbIX OTXOAOB, (aiyIOBBIA cepBep Ha
IIYHKT€ KOHTPOJS IJIsl TNOJyuyeHHs, OoOpabOTKH, CHUCTEMAaTH3alMM W XPaHEHHS
JAHHBIX, MOJyYaeMBIX C YCTpPOMCTBa IJsl CHATHS NapaMEeTPUYECKHX HAaHHBIX C
EMKOCTH Uil cOopa TBEPABIX OTXOAOB, (ailoBBI cepBep MMeeT 0a3y HAaHHBIX
émkocTel mis cObopa TBEpABIX OTXOAOB, IPU ITOM YCTPOHCTBO ISl CHATHSA
apaMeTpHYECKUX JaHHBIX C EMKOCTH st cOOpa TBEPABIX OTXO/0B, BBLINOIHEHO B
COOTBETCTBHH C OJIHUM U3 1. 1-2, a BcriomoraresbHble nepuepHiiHbIe yCTPOWCTBA
B COOTBETCTBUH C OJJHUM U3 M. 5-6.

8. Cucrema mo mn. 7, OTJIMYaKOLIasCI TE€M 4YTO, YCTPOWCTBO I CHATHS
napaMeTpU4ecKuX JaHHbIX C &MKOCTH A cOopa TBEpIABIX OTXOJOB H
BCIIOMOTrarejbHOe nepudepuifHoe YCTPOWCTBO BBINIOJIHEHBI € BO3MOXHOCTBHIO
KpeIUIeHus K JHY EMKOCTH U1 cOopa TBEpABIX OTXOJ0B B MECTAX KPEILICHHMS KOJIEC
K YKa3aHHOW EMKOCTH.

9. CucreMa 1mo 1. 7, OTJIMYAIOWIAsACS TeM, YTO OECIpOBOAHAs CBA3b MEXIY
¢GaiIoBEIM CEpPBEpPOM W YCTPOMCTBOM AJIsl CHSTHS NMapaMETPUYECKHMX MAHHBIX C
EMKOCTH JUIsi cOopa TBepAbIX OTXOJOB OCYHIECTBISIETCS 110 TEXHOJOTUM
OecripoBoAHOM Mepeaadu JaHHbIX cTanaapra GSM.

10. CucremMa mo mn. 7, OTJMYAIOLIAsCs TeM, YTO OecrpoBOAHAs CBA3b MEXAY
YCTPOMCTBOM JUIsi CHSTHS [TapaMeTPHUECKHX JaHHBIX C EMKOCTH AJIs cOOpa TBEPABIX
OTXO/IOB U BCIIOMOTATEJbHBIMU MepU(EepHUIHHBIMY YCTPOHCTBAMH BBINOJIHEHA IO
TEXHOJIOMH OeCTTpOBOIHOM nepenaur faHHbIX WiFi WM paguocCBa3Hy.

11. Cucrema a1 MOHUTOPHHIA HATIOJTHEHHS EMKOCTH [UIs1 cOopa TBEpABIX OTXOJOB,
KOTOpast COAEPXKUT YCTPOHCTBO ISl CHATHUS TapaMEeTPUIECKUX JaHHBIX C yKa3aHHOH
EMKOCTH, 10 MEHBIIEH Mepe JBa BCIIOMOraTeJIbHBIX NMepu(pepuiHbIX yCTPONCTBA,
yKa3aHHbIE YCTPOWCTBa HMEIOT KOPIYC, BBINIOJIHEHHBIH C BO3MOXXHOCTBIO
KpervleHnss K OHY EMKOCTH [Uisi c6opa TBEpHAbIX OTXOJOB, (haiOBBIN CEpBEp Ha
TIyHKTe KOHTPOJS Ui MOJydyeHUsi, oOpabOTKH, CHCTEMATH3alUMH U XpaHEHHs
JAHHEBIX, TMOJIy4aeMbIX C YCTPOMCTBA IJIsi CHSTHUSl MapaMEeTPUYECKUX MAHHEIX C
EMKOCTH A1 cOOpa TBEpABIX OTXOAOB, (aHIoBBI cepBep HMMeeT 0a3y HaHHBIX
éMKocTel 11 cOopa TBEPABIX OTXOAOB, NPU 3TOM YCTPOMCTBO i CHSATHS
napaMeTPUIEeCKUX JaHHBIX C EMKOCTH AU cOOpa TBEPABIX OTXO/J0B BBINOJHEHO B
COOTBETCTBHH C OIHHUM M3 1. 3-4, a BCIoMoraTelibHbIe neprudepriiHble yCTpOHCTBa
B COOTBETCTBHHU C OJHHM H3 II. 5-6.

12. CucremMa mo mn. 11, omiMuaromasics TeM, YTO YCTPOHCTBO M CHATHA
mapaMeTpU4ecKuX JaHHBIX ¢ &MKOCTH A cOopa TBEpAbIX OTXOHOB H
BCIIOMOTaTeNbHOE NepUPepuiiHOe yCTPOMCTBO, BBIMOJTHEHBI C BO3MOXXHOCTBIO



KpeIjieHus K IHy EMKOCTH Ul cOOpa TBEpABIX OTXOAO0B B MECTaX KpeIIeHHS KoJjlec
K YKa3aHHOW EMKOCTH.

13. Cucrema no n. 10, oTnuuaromascs TeMm, 4TO OecHpOBOAHAs CBS3b MEXIY
(aliJIOBBIM CEpPBEPOM U YCTPOWCTBOM MJISi CHSTHS MapaMeTPHYECKHX HaHHBIX C
€MKOCTH AJ1 cOopa TBEPABIX OTXOAOB BBINOJHEHA MO TEXHOJOTHH OECIPOBOAHOM
nepenayv Ja”HHbeIX craHaapra NB-IoT.

14. Cucrema no n. 10, ornuyaromascs TeMm, 4yTO OECpPOBOAHAS CBA3b MEXIY
YCTPOMCTBOM [JIsl CHSITHS NTapaMETPUUECKUX AAHHBIX C EMKOCTHU 15 cOOpa TBEpABIX
OTXOOB Y BCIIOMOTaTEJIbHBIMU NEpUPEPUHHBIMU YCTPOWCTBaMU BBINOJHEHA MO
TEXHOJIOTMH OecIpOBOIHOM Nepenadu JaHHbIX crangapta NB-IoT.
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