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AHHOTALMSA

OmnrcaHa TEXHOJIOTHS peau3allii padodyero Mecta Ha OCHOBE alllapaTHO-TIPOTPAMMHOM
mwiathopmel Raspbery Pi B KauecTBE YNPaBISIONIETO MEPCOHATLHOIO KOMITHIOTEPa METEO-
cranuuu Davis Vantage Pro 2 u mpeacTaBiieH IpUMep €€ UCIOIb30BaHUs IS KOHTPOJII
¥ MOHHUTOPHHTAa MOPCKOU cpenbl. Pabodee mMecTo mO3BOISIET cOOMpATh MaHHBIE CHCTEMBI
JATYUKOB, H3MEPSIONINX XapaKTEPUCTUKUA MOPCKOM Cpellbl B HATYPHBIX YCIOBUSX, U MEpe-
JaBaTh MX B yJaJEHHBIN LeHTp cOopa MaHHBIX depe3 VIHTepHET, XpaHUTh M BEIIONHATH
pe3epBHOE KommpoBaHue. Pabodee MecTo 0OecrieyuBaceT MOIb30BATEISIM JOCTYI K JaHHBIM
¥ MOXET OBITh HCIIOJIF30BAHO KaK CPEICTBO YAAJCHHOTO YIPABICHUS paOOTON JaTYHKOB.
[IpencTaBneHs! aNTOPUTMBI OpPTraHU3AIKN Pab0vero MecTa, OIMPAIOIINEC Ha COBPEMEHHBIE
TEXHOJIOTUH cOopa W Tiepefayl MaHHBIX. JleTalpHO ommcaHa peanmu3aius pabodero mecra
Ha MpUMepe yAaJEHHOTO0 KOHTPOJsi MeTeocTaHuu Davis Vantage Pro 2, ycTaHOBIEHHOMN
Ha CTalMoHapHOW okeaHorpaduueckoil wiathpopme GI'BYH OUI] MI'U B nrr Karusemnu
JUTA HETIPEePBHIBHBIX M3MEPEHUH ITapaMeTpoB MPHUBOJHOTO CIIos atMocdepsl. Y maleHHBIH
KOHTPOJIb OPTaHM30BaH Ha 0a3e amlmapaTHO-POrPAMMHOM ITaT(HOPMBI OTHOIIIATHOTO TEp-
COHAJIBHOTO KoMmbioTepa Raspberry Pi. JIByXJeTHUEC WCIBITAHHS CHUCTEMBI IMO3BOJISIOT
ceTnaTh BHIBOZ O €€ HaleKHOCTH M BBICOKOH d(dektuBHOCTH. [IpemmaraeMpie IPUHITUITEI
¥ QITOPUTMBI MOTYT OBITH HCIIOJB30BAaHBI TPH OPTaHU3AINH YIAJCHHBIX pab0YnX MECT
JUTS BBITIOJTHEHHUS OKEaHOJIOTHYECKUX M3MEPEHHUH B IPUOPEKHBIX 30HAX C TOCTYNoOM K MH-
TEPHETY.
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Abstract

The paper considers issues of organization of remote workplaces for automation of in situ
measurements of the marine environment. The workplace allows collection of data from
a sensor system that measures characteristics of the marine environment in natural
conditions; to transfer data to a remote data center via the Internet; to store and backup data.
The paper presents algorithms for workplace organization based on modern technologies
for data collection and transmission. The implementation of the workplace is detailed
on the example of remote control of the weather station Davis Vantage Pro 2. This weather
station was installed on the stationary oceanographic platform in Katsiveli to continuously
measure parameters of the atmospheric surface layer. The remote control was organized
on the basis of the hardware and software platform of a single-board personal computer
Raspberry Pi. Two-year tests of the system allow concluding about its reliability and high
efficiency. The proposed principles and algorithms can be applied to organization of remote
workplaces for performing oceanological measurements in coastal areas with Internet access.

Keywords: automation, in situ measurements, marine environment, remote workplace,
hardware and software platform, Raspberry Pi, weather station, Davis Vantage Pro 2, cloud
storage, oceanographic platform, Katsiveli
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BBenenne

MOHHTOPUHT MOPCKOW cpeapl HeoOXOauM il 00eCIedeHHs DKOJIOTHIECKOM
0€30MacHOCTH MPUOPESKHBIX 30H, KOHTPOJIS X PECYPCOB, UCCIICAOBAHUS UX TEKY-
IIEr0 COCTOSHUS ¥ €r0 TPSHJIOB. 3a/1a4l MOHUTOPHUHTA MPEAIOIAraloT IPOBEICHUE
HENpephIBHBIX m3MepeHui. [Ipr 5ToM monmyvaemble JaHHBIE U3MEPEHHI JTOJDKHBI OBITh
JIOCTYITHBI B JII00O0H MOMEHT BpEMEHHU IJIs MOCICHyIonell 0OpabOTKH W aHamn3a.
st opraHu3anuyy 3Toro npoiecca HabIoeHrH He00X0UMMO CO3/IaHNe aBTOMATH3HU-
POBaHHBIX YIAJICHHBIX Pa0OYMX MeCT, 00ECTIeUMBAIOIINX HAJAEKHOE TOJKITIOUSHHE
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K U3MEpUTEILHOMY 000pYJOBaHUIO ISl YIPaBICHHS U CUMTHIBAHHUS JaHHBIX 0e3 yda-
ctus oreparopa. OcoOyr0 3HAYMMOCTh pellleHre JaHHOW 3a7aull MPHOOpeTaeT B CBe-
T€ TOTO, YTO TAKUM 00Pa30M MOKHO MOJEPHHU3NPOBATH YK€ UMEIOMINECs aIapar-
Ho-TiporpammHbie kKoMIuiekcsl (AIIK) niast u3aMmepenwus, perucTpaiuu U XpaHeHHs
JaHHBIX (HampuMep, MOPTaTUBHBIE METEOCTaHLIWH, BOJTHOTPadbl U Ap.), KOTOPHIE
MIPEeNIoaraloT JIUTENbHYI0 aBTOHOMHYIO paboTy, HO HE HUMEIOT COOCTBEHHBIX
BCTPOEHHBIX CPEJICTB YJAJIEHHOTO yIPaBIE€HUs, KOHTPOJIS U KOH(UTYPUPOBAHUS.

B nutepaTtype moapoOHO paccMOTpEHBI METOJBI MOHHUTOPMHIAa MOPCKOW TO-
BepxHOCTH [1—4], oHaKO BOpOCaM OpraHU3aIlH YAAIEHHBIX Pad0dnX MECT Ui pe-
THCTpPallMi JaHHBIX, X 00paOOTKH W TMOCIEMyIOIIero XpaHeHHs yAEJICHO 3HAadu-
TEJIbHO MeHbIlle BHUMaHUs [5]. B pabore [6] mpuBeneH 0030p pa3BUTHS CHUCTEM-
HBIX peUIeHU MeTeocTaHUui HaunHas ¢ cepenunbl 1990-x rr. 13 Hero BUAHO, 4TO
pa3BUTHE CPEACTB M3MEPEHHS IMapaMeTpPOB OKPYIKAIOIIEH Cpeasl COBMAJIO C TPEH-
JIOM pa3BUTHUS TEJIEKOMMYHHUKAIIMOHHBIX M KOMITBIOTEPHBIX TEXHOJOTHH. /laHHBIE
TEXHOJIOTHH METEOM3MEPEHH 0a3upyrOTCs Ha MPOTrpaMMHO-aMIapaTHBIX KOMILIEK-
cax, KOTOpbIE PETUCTPUPYIOT NaHHBIE OT JATYMKOB M MEPEIarOT UX Ha yAaJeHHBIH
TEpPMHHAN 10 paauokaHany. B pabore [6] moka3aHbl BapHaHThl pealu3aluuid mpo-
IPaMMHO-aMMapaTHBIX METEOKOMIUIEKCOB, B TOM YHCJIe OTMedeHsl pemenus W 2 2
Y HO caMOMy BOMPOCY CO3JaHMSI aBTOMATH3MPOBAHHBIX PabOUMX MECT Y/eNeHO
HEAOCTaTOYHO BHUMaHWsA. DakTHdecKn JaHHOE HalpaBlieHHe (aBTOMAaTH3aIus pa-
00YMX MECT) OKa3bIBAETCS «PACTBOPEHO» B CAMOM aIllapaTHO-MIPOTPAMMHOM KOM-
IJIEKCE METEOCTAHITHIA.

Bonee merampHO M CKpyIyJe3HO K BOMPOCY aBTOMAaTH3AaMHA PAOOYHX MECT
HOJXOJAT TIPU pa3padoTKe MPOTPaMMHBIX KOMILIEKCOB Ul cOOpa, BU3yaln3alii,
apXUBHUPOBaHHA, 00pPaOOTKH M MepeJad JaHHBIX THIPOMETEOPOIOTHIECKUX H3Me-
PEeHHH, TTOCTYIAIOMINX OT aBTOMAaTHYECKUX THAPOMETEOPOJIOTHUECKIX KOMILIEKCOB,
B YAaCTHOCTH TIPM MOHHTOPWHTE MOPCKOH moBepxHOCTH. OJHNM W3 Hawmboiee u3-
BECTHBIX SBIAETCA TpOrpaMMHbli kommiaexc «AJIbBMETA» (ALMETA), npen-
CTaBIIIONIUN COOOH crenuaibHOe MPOTpaMMHOE obOecriedeHne, (QyHKIHOHUPYIO-
mee Ha TEepCOHANBHOM KOMIbIoTepe ¢ omeparmonHoi cucremoit (OC) Windows,
obecrneynBaronnii coop U 00pabOTKy I'MAPOMETEOPOIOTHIECKON HHDOPMALIHH.

D Pat. no. USRE42057E1, Int. Cl. GOIW 1/00 (2006.01), GO1P 13/00 (2006.01). N 11/485,648.
Weather station / Wilhelm R., Haupt F. S. Filed 13 July 2006 ; date of reissued patent 25 January
2011. 7 p.

2 [Mar. 2472186C2 Poccuiickas ®exepamus, MITK GO1W 1/00 (2006.01). CeTb aBTOHOMHBIX OCTOB
MOHHUTOPHHTa OKpy>katouieit cpensr (anmmoc) / Ctpedkos [I. C., Hopxues C. C., basaposa E. I';
sasButens [HY BUDCX Poccenpxozakagemuu. Ne 2011110187/28 ; 3asBn. 18.03.11 ; omy06a.
10.01.13 Bron. Ne 1. 7 c.

3 Pat. no. WO2009015370A1, Int. Pat. Cl. GOIW 1/10 (2006.01), G04B 47/06 (2006.01), GOIW 1/04
(2006.01) N PCT/US2008/071259. Pocket weather station / Fisher G. A. Filed 25 July 2008 ; publi-
cation date 29 January 2009. 25 p.

4 Pat. no. US9301460B2, Int.Cl. GO5SD 11/00 (2006.01), AO1G 25/16 (2006.01) Irrigation Controller
with Weather Station : N 13/406,410 / Runge T. H. Filed 27 February 2012 : Date of Patent :
5 April 2016. 25 p.

3 TIporpaMMHBIil KOMIUIEKC ISt aBTOMATH3MPOBAHHBIX THIPOMETEOPOIOTHYECKHX KOMILIEKCOB
ALMETA. PykoBoxcto monb3oBatens. 2018. 47 c. URL: https://lanit.ru/marketing/materials/
gidrometeoresheniya/almeta/SPO_Almeta UG.pdf (zaTa obpamenus: 27.11.2024).
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OpHako ero TMOKOCTh M (PYHKIMOHAT M30BITOYHBI JUIS pEeIleHHs YacTHBIX 3alad
HaTYPHBIX U3MEPEHUH MOPCKOU cpelbl, TeM 0oJiee YTO OH AOCTATOYHO TpeboBare-
JIeH K BBIYMCIIMTEIIBHBIM PECYPCaM NEPCOHATBHOIO KOMIIBIOTEPA.

MeHee TpeOOBaTENbHBIME K pecypcaMm SIBISIOTCS TEXHUUECKUE pelieHus Ha Oase
amnmapaTHo-IpOrpaMMHBIX Tutatopm Arduino n Raspberry Pi. B paborax [7-11]
MIpUBEIEHBI TIPUMEPHI peann3aluii MeTeocTaHIwii Ha O0a3e Arduino, a B paborax
[12-20] — na Gaze Raspberry Pi. Ho 3T0 ammapaTHO-TIporpaMMHBIE pean3aiun
HMEHHO METEOCTaHLHUH, PErCTPUPYIOIINX U 00paldaThIBalOIINX PE3yJIbTaThl U3Me-
penuii. Bonpocsl aBTOMaTH3aluMKy ¥ OpraHu3aluy yJaJeHHbIX pabounx MeCT B JaH-
HBIX pa0dOTax MOYTH HE PACCMaTPUBAIOTCSL.

B Poccuiickoii @enepannu JeHCTBYIOT «PekoMeHJalny 1o SKCIUTyaTaluy aB-
TOMAaTH3UPOBAHHBIX METEOPOJIOTHYECKHX KOMILIEKCOB B HAOMIOATEIBHBIX MO/I-
paznenenusx» (P 52.04.818-2014), B KOTOPHIX H3JI0KEHBI TPeOOBAHUSA K YCTaHOB-
Ke, OOCIyXHMBAaHUIO M SKCIUTyaTallid aBTOMAaTHU3UPOBAHHBIX METEOPOJIOIMYECKUX
komriekcoB (AMK), ommcaH THIIOBOH MOPSIOK MPOM3BOIACTBA METEOPOJIOTHYC-
CKHX HaOmoaeHuid B HaOmogarensHbIx noapazaenenusx (HII), ocnamennsix AMK,
a taxoke aeiictBus nepconana HII B ciayuae Beixona AMK u3 crposi. OgHako naH-
HBIE PEKOMEHALMN HE MO3BOJSIIOT CPOPMYIMPOBATh TEXHHUECKHE TPEOOBAHHS K
AIIK, oTBedarommM 3a aBTOMaTH3aIMI0 u3MepeHuii u paboty AIIK B aBToHOMHOM
pexxume. Llenapio pa3paboTku SABJIsiETCA CO3/aHHE yNAJICHHOTO aBTOMAaTH3UPOBAH-
HOTro pabodero mMecra Uil HEIIPEPHIBHOIO MOHUTOPUHIA MOPCKOW IOBEPXHOCTU M
[apaMeTPOB OKPYKAIOWIEH Cpedpl NMPH IMOMOLIM OJHOIUIATHBIX KOMIIBIOTEPOB.
B pabote omnmcana HOBas TEXHOJIOTHsS peaju3alu pabodero Mecta Ha OCHOBE
anmaparHo-nporpaMMHOl matGopmsl Raspbery Pi, WCTIONb3yeMOW B KadecTBe
ynpasJstomero nepcoHansHoro kommnetorepa (I1K) mereocranuuu Davis Vantage
Pro 2, n npencrasieH npuMep €€ WCMOJIB30BaHMS IJIsl KOHTPOJIS M MOHHUTOPHHTA
MOPCKOH Cpefpl.

Oo6opynoBanue

Br16op mereoctantuu Davis Vantage Pro 2 00yClIOBIIEH €€ TOYHOCTBIO H3Me-
peHni, (yHKIIMOHATBHBIMHA BO3MOKHOCTSIMH, KOJIMYECTBOM HacTpoek [21], a Taxxke
HAJIMYMEM BBIHOCHBIX JAaTYHMKOB M3MEPEHUI, 00eCIeUNBAIOLINX Mepeaady paguo-
curHana Ha pacctosinue 10 300 M Ha OTKpPBITOM IpPOCTpaHCTBe ), 4TO aKTyanbHO
B YCIIOBHSIX CTallMOHApPHON okeaHorpaduueckoi iatdpopmer PI'bYH OUL MI'1
B rrt Kanusemu. C y4eToM Toro uto Ha miat(opmMe OTCYTCTBYET TOCTOSHHO JEKY-
pAIINI IEpCOHAN, Ba)KHOM SABJISIETCS, KaK YIIOMHHAJIOCh paHee, 3aJa4a yAaJeHHOTO
JOCTyMa JUIsl yNIpaBJICHUS U MOJIyYEeHUs JaHHBIX ¢ MeTeocTaHUuu Davis Vantage
Pro 2. JlanHasg MmereocTaHIus fomyckaeT nofkimroueHne kK I1K mpu momomm kak
COOCTBEHHOTO KOMMepueckoro mporpammuoro obecrieuenus (I10) WeatherLink
ot paspaboTuuka Davis Instruments ”, Tak u 6ecrinataoro 110 WeeWX Y.

[IpeumymectBoM [1O WeeWX sBisieTcsi OTKPBITOCTh €r0 HMCXOJTHBIX KOJIOB,
(TOCTYNHOCTH AJIS MPOCMOTPA, U3YUYCHHUS U U3MEHEHHA), YTO 00eCreynBacT uxX

9 User manual for Vantage Pro2 ™ and Vantage Pro2 Plus ™ Weather Stations. 58 p.
7 Davis Weatherlink Software User's Manual. 1999. 78 p.

8 Keffer N. User's Guide to WeeWX // weewx.com : site. 2024. URL: https://weewx.com/docs/4.10/
usersguide.htm (date of access: 10.12.2024).
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MOKOCTh U aalTUPYEMOCTh 1101 KOHKpeTHbIe 3agaun. Hannoe I10 pabotaer B pas-
mmyabIX GNU/Linux cucremax, B yactHocTH Debian, Ubuntu, Mint, Raspbian u ap.
IMognepxka OC Raspbian TO3BOJAET WCIOIL30BaTh Raspberry Pi B KadecTBe
ynpasisitomux 11K mereocranuu Davis Vantage Pro 2.

Kak ynomunanocs panee, miardpopma Raspberry Pi yaie BCEro UCIIOJIB3YeTCS
KaK CaMOCTOSITETTFHOE pPEIIeHNe MPH TTOCTPOSHUH METEOCTaHIINH, KOT/ja cama Iuia-
Ta Raspberry Pi ucnonp3yercs B KauecTBe LIEHTPAJIBHOTO MPOIleccopa, K KOTOPOMY
MIOJIKJIIOUEHBI BHEIIHUE JaTUUKHU [22]. JlaHHBIE pelIeHus] yCTyNaloT METEOCTaHIuU
Davis Vantage Pro 2 xax B TOYHOCTH H3MEPEHUH, TaK U B THOKOCTH HACTPOEK TPO-
TPaMMHOTO 00eCTIeUeHHSI.

B kauectBe ymnpasnsromero AIIK pemenus Ha 6a3e Raspberry Pi mouyTtu
HE IPUMEHSIOTCS, TaK KaK Yalle BCero /s YJAJIEHHOTO JOCTYyNa W YIpaBIICHUS
rcnonb3ytotest oosranbie 11K, OnHako B yClmoBHAX OTpaHHYEHHOTO TOCTYTIA K IJIaT-
¢dopme B nirt Karusenu, 1 OTCYTCTBUS IOCTOSTHHOTO TIEPCOHANIA KPUTUIHOM CTaHO-
BUTCSI HE TOJIBKO MPOoU3BOANTENBHOCTH [1K, HO 1 ero HageXHOCTh U 3HEProdpex-
TUBHOCTbB, OOECTIEUnBAIONINE CTAOMIBHYI0 aBTOHOMHYIO paboty. Ilo »tmM mapa-
MeTpaM, B OCOOCHHOCTH B 4YacTh dHeprodddekruBHOCTH, Raspberry Pi npenmno-
yrutensHee o0brvHbIX [1K, Tak kak ux morpedisiemMas MOUTHOCTH OOBIYHO HE Mpe-
BblmIaet 15 BrT.

Janee npuBeseH npuMep pealn3aliil YAAIEHHOTO TOCTYIIA W YIIPABICHUS Me-
Teoctanimeit Davis Vantage Pro 2 ¢ ucnions3oBanueM AIIK Raspberry Pi, a Takxe
MIPeJICTaBJICHBI PE3YJIbTATHI €r0 OMBITHON IKCILTyaTalnuy Ha miatgopme B nrt Karm-
BEJIH.

Pe3yabTathl 1 00Cy:KIeHHE

Ha nHavanpHOM 5Tame mpu OpraHU3alUM YJAJICHHOTO JOCTYIa B KadecTBE
ynpasistomiero 11K, obecneunBaromiero coop u nepeaady JaHHBIX, MOTy4aeMbIX
MeTteocTaHIueit Davis Vantage Pro 2, ucnonw3osancs Raspberry Pi B+.

Br160op nanHO# MOjieH OOYCIIOBIICH €€ BBIYUCIIUTEIILHBIMU PECYPCaMU, TIPOU3-
BOJUTEJIHOCTh KOTOPBIX oOecreunBaeT crabuibayto padory 110 WeeWX npu no-
TydeHnH, 00paboTKe U mepeave JaHHBIX Ha yJaJIIeHHBIA cepBep. TakToBas 4acTo-
ta nporeccopa 700 MI'm u 06bem oneparuaoi namsatu (O3Y) 512 Mb nanHoro
AIIK obecrieunBaroT moanepxky nodoi u3 Bepcuit OC Raspbian, B KOTOpOU pa-
ootaet [10 WeeWX. llogkmrouenne k cetn IHTEepHET 0OecrieunBaeTcst Yepe3 BCTPO-
eHHbIN Ethernet mopT. becrpoBoiHOE COeTMHEHNE C CeThI0 IHTEpHET MOXKET OBITh
BBHIMIOJIHEHO mocpencTBoM USB-monema — B HameMm ciydae TP-Link TL-WN7T27N.
Hanmnuue yerpipex USB-OPTOB MO3BOJSET MOIKIIOYHTH, KPOME MOJEMa, caMy
MereocTanmuio Davis Vantage Pro 2, a Take MBI U KIaBUaTypy (puc. 1).

Kax ynomunanocs panee, [10 WeeWWX umeet BCTpOSHHYIO MOANEPIKKY METEO-
craniuu Davis Vantage Pro 2 1 mo3BOJSET HAKAIIMBATh JAaHHBIE HA JIOKAJLHOM
[IK, B manHOM citydae — Raspberry Pi B+.

JlanHbIe TIpeACTaBISIOTCS TpadUIecKy, KaK 3TO IMOKa3aHO Ha PHC. 2, a TaKKe
COXpaHsOTCA B (haiiie NaHHBIX weewx.sdb. Pe3ynbTaThl U3MEpPEHHI aHAIOTHYHBIM
00pa3oM MOTYT OBITH MPEJCTaBICHBI HA yAaJeHHOM cepBepe. OMHAKO ISl MOHU-
TOPUHTA MOCPEIACTBOM ceTn IHTepHET TpeOYIOTCS TOTOIHUTEIHHBIC HACTPOUKH.

Opuum u3 orpannuenuit 110 WeeWX npu pabore B OC Raspbian sBnsiercs
ucnonb3oBanue nporokona FTP (File Transfer Protocol) nyis nepenadn TaHHBIX.
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Puc. 1. BHemnuii Buj pabouyero Mecra MpoBeICHUST U3Me-
peHHil B aBTOMAaTUYECKOM PEXUME, a TakkKe Mepeadd U Xpa-
HEHUs JaHHBIX MeTeocTaHuuu Davis Vantage Pro 2 ¢ ucnoins-
3oBanueM AlIK Raspberry Pi B+

Fig. 1. The appearance of the workplace for automated
measurements, transmission and storage of the weather station
Davis Vantage Pro 2 data using a Raspberry Pi B+
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Puc. 2. OOpasen mpencraBieHHs DAHHBIX O JaBJIeHUH (a) U
temrneparype (b) Ha ruatdopme B nrt Kanusenu (¢ 16.11.2022 .
mo 16.12.2022 r.)

Fig. 2. Example of view of data on pressure (@) and inside tem-
perature (b) on the platform in Katsiveli from 16 November 2022 to
16 December 2022
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Taxkum 00pa3omM, akTyaJbHBIM CTaHOBUTCS BBIOOp CepBepa, MOJIIEPKHUBAIOIIETO JIaH-
HBIN TIPOTOKOII. B KauecTBe Takoro cepBepa (xoctuHra) ObuT BeIOpaH FreeHostingEU
(URL: https://www.freechostingeu.com). Ha nanHoMm cepBepe OblIa 3aperucTpupo-
BaHa y4eTHas 3aluch C MICHTU(HUKAIMOHHBIM HOMepoM [D: 4089596, nns koto-
poit ObUT co37aH TOMEH TPEThEr0 YPOBHA — vantageprol.eul.net, 00ecIednBaro-
LU 0TOOpaKeHHUE JaHHBIX.

Hactpoiiku FTP-cepBepa mpousBOAsATCs B KOH(purypammoHHOM ¢aiine [10
WeeWX — weewx.conf v UMEIOT CIIEAYIONIUIA BU:

[[FTPT]
#F'TPing the results to a webserver is treated as just another report,
# albeit one with an unusual report generator!

skin = Ftp

#If you wish to use FTP, set @enable@ to @true@, then

# fill out the next four lines.

# Use quotes around passwords to guard against parsing errors.
enable = true

user = 4089596

paSSWOI"t-: sfeste sk sfeske sk sheske s skeske sk

server = vantagepro2.eu’.net

path = /vantagepro2.eu5.net/

#Set to True for an FTP over TLS (FTPS) connection. Not all servers
# support this.

secure_fip = False

# To upload files from something other than what HTML ROOT is set
# to above, specify a different HTML ROOT here.

#HTML ROOT = /var/www/html/weewx

# Most FTP serverts use port 21

port =21

# Set to 1 to use passive mode, zero for active mode

Passive = 1

Heo6xoaumMo OTMETHTB, YTO IPU OpraHM3allMd aBTOMAaTHYECKOTO Pe3epBHPO-
BaHUS JTAHHBIX C UCHOJb30BaHWeM Raspberry Pi BOSHHKIN CIOKHOCTH, KOTOPBIE
He OBLIM PacCMOTPEHBI TEXHHUECKOU mojepxkoi FTP-cepBepa FreeHostingEU
1 OBUTH pelIeHbl ONBITHBIM MyTeM — noxdoopoM Hactpoek AIIK. ITytes mist coxpa-
HEHUS JaHHBIX ¢ MeTeocTaHuuu Davis Vantage Pro 2 B koH(UTYypanrnoHHOM (aii-
Je weewx.conf OTIMYAETCS OT PEKOMEHAYEMOTO 10 YMOJIYaHHIO HA CaliTe TEXHH-
yeckoi momnepxkku FreeHostingEU — /home/www. B HacTOHKax KOH(PUTYpaILlMOH-
Horo (haiina weewx.conf yTh yKa3aH Kak /vantagepro2.eu.net/. Eciu ocTaBUTH
€ro TakuM, KakUM OH IPONHUCHIBAETCS MO YMOJYAHHIO, TO JAaHHBIE HE MOCTYIST
Ha FTP-cepBep U He 0TOOpa3ATCs Ha CTpaHUIe www.vantageprol.eul.net.

B pesynbrare yka3aHHBIX BBIIIE HACTPOEK OBUIM MOJYYEHBI JAaHHBIE OT BCTPO-
€HHBIX JaTYNKOB MeTeocTanuuu Davis Vantage Pro 2 (puc. 2). Pe3ynbrarsl u3me-
penunit mereoctannuu Davis Vantage Pro 2 B mpoliecce paboThl HEMPEPHIBHO 3a-
nuceiBatotcs [10 WeeWX B daiin naHHBIX weewx.sdb, KOTOPBIA XpaHUTCS Ha JIO-
KallbHOM aucke Raspberry Pi B manke /var/lib/weewx/weewx.sdb. Il o0paboTKH
U aHaJM3a pe3yJbTaTOB U3MEPEHUH, a TaKKe X pe3epBUPOBAHUS, 1IEI€CO00pa3HO
o0ecneunTh KOMMPOBaHUE NaHHOTO ¢aiina ¢ Raspberry Pi na npyroi I1K umm ce-
TEBOE XPaHWJIHIIE AAHHBIX. BJIOK-cXxeMa ajlropuTMa MOAKITIOUYEHUS U COXpaHEHUS
JTAaHHBIX B CETEBOM XpaHHWIIUILE TPUBEIEHa Ha pUC. 3.
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‘/ Crapr Vnanenue craporo daiina c
IaHHBIMH weewx.sdb
Ycranoska I10 davfs2 Komuposanue daiina ¢
JAHHBIMU 32 IPEIbLTY N
* NepHOJ BpEMEHH weewx.sdb
Co3pmanue paboveid mamku B pabouyIo mamnky (TOuKy
(TOYKM MOHTUPOBAHUS) HA MOHTHUPOBAHUS) Ha
JIOKAJIbHOM JIUCKE JIOKaJIbHOM JIUCKE
Raspberry Pi nns Raspberry Pi ¢
CHHXPOHH3AIHH C STHIEKC MOCIIETYIOIIUM
Juckom NEPEMECHOBAaHUEM B
¢ oldweewx.sdb
\
3anuch JaHHBIX YYETHOU v
3anmucu Komnupoanue daiina ¢
vantagepro2@yandex.ru B AKTyaJIbHBIMHU JTAHHBIMA
10 davfs2 weewx.sdb B pabodyIo
Manky (TOuKy
¢ MOHTHUPOBAHUS) HA
CorocTaBieHne JIOKQJIIEHOM JIHCKE
(cMHXpOHM3ANNs) TOYKH Raspberry Pi
MOHTHPOBaHHA Ha L
JIOKAJILHOM JIUCKE
Raspberry Pi u Slanexc ABTOMaTHUYECKAs
Jlncke CHHXPOHM3AIHs TaHHBIX B
JIOKaJILHOM Tarke (Touke
MOHTUpPOBaHUsA) Raspberry
Pi n Sunexc Jlucka

Puc. 3. bBnok-cxema anropurmMa pe3epBHpOBaHMs (aiina ¢ JaHHBIMA
weewx.sdb Ha SIanekc {ucke

Fig. 3. Block diagram of the algorithm for backing up a file with
weewx.sdb data on Yandex Disk

C yd4eToM cKa3aHHOTO BbIIIE OBUIO IPUHSTO PELIeHUEe KOMUPOBaTh Qaiia gaH-
HBIX Weewx.sdb 10 pacucaHUIO Ha 00Ja4yHbIM CEpBUC KOMIAHUM «SIHIEKCY, 1m03-
BOJISIIONIMN XpaHWTh JIAaHHBIC HA cepBepax B oOJlake W IepejaBaTh HX JPYTHM
nosib3oBarensim B Uurepuere — Annexc Juck. JocTyn Kk JaHHOMY CEpBUCY BO3MO-
xeH uepe3 WebDAV (Web Distributed Authoring and Versioning) — Habop paciiu-
pennit u nononHeHui k npotokoy HTTP (HyperText Transfer Protocol), monnep-
KHUBAIOLINX COBMECTHYIO pabOTy IOJIb30BaTeiell HajJ pelakTHpoBaHUEeM (ailiios
U ynpasiienue QailiaMu Ha yAaJleHHBIX BeO-cepBepax. st atoro Ha Raspberry Pi
obu1 ycranosieHo [10 davfs2, kotopoe nossonser OC Raspbian MOAKITIOUATHCS
K xpanwmmam WebDAV (B Hamem cirydae — SIamekce Juck), kak eciu ObI OHU ObLTH
JIOKaJbHBIMU JrickaMu. Ha nokanbHOM mucke Raspberry Pi Obula co3laHa mamnka
(Touka MOHTHpOBaHUs) /mnt/yandex.disk/, B KOTOPYIO ¢ 3aJaHHOW MTEPHOIUIHOCTEHIO
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konupyetcs (ailn ¢ JaHHBIMU Weewx.sdb. JlaHHas manka B AajbHEHIIEM CHHXPO-
HU3UPYETCsl C MamnKaMmy cereBoro xpanwiuma Snpgexc [lucka m TakuM oOGpazom
OCYILIECTBIIIETCS IEPEHOC NaHHBIX B 00JIaKO.

Hns pabotel ¢ Sngekc Juckom Oplia co3maHa HOBas ydeTHas 3aluCh —
vantagepro2@yandex.ru, apaMeTpbl KOTOpOH (JIOTMH U TapoJib) YKa3bIBAIOTCS
B cooTBeTcTBYIOIIEeM aiine 110 davfs2 — /etc/davfs2/secrets. Heobxomumo oTme-
TUTb, YTO SIHAEKC JIMCK MO3BONSAET YCTAaHOBUTH MapOilb, OTIMYHBIN OT MapoJis y4yeT-
HOHW 3amucH (B HameM ciydae vantageprol@yandex.ru). PaboTsl 1o HacTpoiike
Raspberry Pi moka3zaiu, 4To 3TO LenecooOpasHo caenars. B TakoMm ciydae mon-
KJIFOUCHUE K CETEBOMY XPaHWIHINY (aBTOpW3aIMs Ha HEM) TPOUCXOIUT CTAOWIIb-
Hee U OTKa3bl B JJOCTYTIE€ UCKITFOUEHBI.

CHHXpOHM3AIHA CONEPKUMOTO JIOKAbHOW manku Raspberry Pi m Slapexc
Jucka obecrieunBaeTCsl ¢ UCTIONB30BaHIEM BCTPOCHHOTO KOH(MUTYPAITMOHHOTO (haiiia
OC Raspbian — fstab. Jlannblii daitn coaepXut HHPOPMALIUIO O Pa3IHMYHBIX (aiiio-
BBIX CUCTEMaX M YCTPOWCTBAX XpaHEHUs! HHPOPMALIUH, UCIOIb3yeMoi Raspberry Pi.
B HeM e ykaspIBaeTcs, Kak OyJeT MCIIOJIb30BaThCSI CO3JaHHAs TOYKa MOHTHPOBA-
Hus /mnt/yandex.disk/.

Heo0xomumMo OTMETUTH BasKHBIH MOMEHT, KOTOPBIA BO3HUK MPHU KOHPUTYpH-
poBarnu ynaneHHoro pabouero mecta. Hns ALIK Raspberry Pi nipu HacTpoiike
thaitna fstab nns manku /mnt/vandex.disk/ BaXXHO yKaszaTh mapamerp _netdev.
B atom cityuae noakmtouenne k Aunexc Jucky OC Raspbian npon3BOANTCS TOIBKO
roclie MoAKItoueHust K cetu Wi-Fi wnu Ethernet. Ecniu nanHBIN mapamMeTp HE yKa-
3aTh, To OC Raspbian nipu 3arpyske Raspberry Pi TIONBITACTCS TTOIKIIOYUATHCS
K y/IaJJeHHOMY CETE€BOMY XPaHWIMIILY 10 NOAKIIOUYeHus K cetn MuTepHer. [lomnbIT-
Ka OyzeT Oe3ycremHon, ¥ MOBTOPHYIO HOMBITKY MOJKIIOYEHHST HEOOX0UMO OyaeT
MIPOBOJUTH YK€ BPYUHYIO I10ciie ycTaHOBJIeHus! Wi-Fi- wnu Ethernet-coequHeHUs..

YKa3aHHbIE BBIILIE HACTPOUKH MPOBOASTCS OJUH Pa3 U XpaHATCS B HACTPOHKAX
Raspberry Pi.

KonmpoBanue nanHeix — Qaiina weewx.sdb — MpoU3BOIMIOCH LUKINYECKH,
JBa)KAbI B CYTKHU C LIEJIBIO UCKJIFOYEHUS ITOTEPH JaHHBIX. JlJIsl 3TOro MCIoIb30Bajcs
BCTPOEHHBIH MIAHMPOBIIUK 3a1a4 Cron, UCTIONb3yeMblit B Raspbian °). Jina apro-
MaTHUYECKOTO KOMMPOBAHHS JaHHBIX ObLT MOJrOTOBIICH UCTIOIHSAEMBIN (aiis (CKpUIT)
va_sdb_update.sh, conepXxuMoe KOTOPOTO TPHUBEICHO HIDKE:

#!/usr/bin/env bash //Cryscebnas cmpoka, 0003HAYAIOWASL HAYAL0 CKPUNMA

sudo rm /mnt/yandex.disk/olweex.sdb //Yoanenue ¢haiina c ycmapesuumu oannvimu
sudo mv /mnt/yandex.disk/weewx.sdb /mnt/vandex.disk/oldweex.sdb //Konuposanue
¢ nepeumeHosanueM Gatiia ¢ OGHHLIMU 3a NPeoblOYWULl NEPUOO

sudo cp /var/lib/weewx/weewx.sdb /mnt/yandex.disk/ /| Konuposanue ¢aiina ¢ akmy-
AbHBIMU OAHHBIMU

JaHHbI (aiin peannsyeT anropuT™M pe3epBUPOBaHUS NaHHBIX (pHcC. 3).
[Ipu nepBoHauanbHO# HacTpoiike Ha SHAekc Jlucke ObUTM COXpaHEHBI ABa
(haiina ¢ TaHHBIMU:
— oldweewx.sdb — 3a peBITy I IEPUO]T;
— weewx.sdb — 3a TeKyIUii IEpHOLI.

%) Hentzen W. Cron explained. Hentzenwerke Publishing, Inc., 2004. 12 p.
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[Ipu 3anmycke ucnonHsiemoro Qaiina ya_sdb_update.sh xpansmuiicss Ha SH-
nexc Jlucke daiin oldweewx.sdb cunraercsi yctapeBIIUM, ITO3TOMY OH yIaISIETCS.
daiim weewx.sdb comepXUT HaHHBIC, MPEANICCTBYIONINE MaHHBIM HW3MEpCHHH,
aKTyaJbHBIM Ha MOMEHT 3aIlyCcKa KOMaHIHOTo (haiiyia, To3TOMY Ul BOZMOYKHOCTH
WX BOCCTAHOBJICHHS OH IEpPEHMEHOBBIBaeTCS B oldweewx.sdb. Camu xe akTyalb-
HBIE TaHHBIE 3aITUCHIBAIOTCS B (Daiiim weewx.sdb.

Kak ynomunanoce pasee, nepefada JaHHBIX IIPOBOJAMWIACH B ceTu Wi-Fi de-
pe3 USB-monem TP-Link TL-WN727N. TloakitoueHue K OTKPHITBIM ceTsM Wi-Fi
MIPOM3BOAMTCA 4epe3 rpaduueckuii mHTEpdEiic BBIOOPOM CETH M BBOJIOM ITapoJIs.
[ToaxiroueHwe K CKPBITHIM CETSIM TpeOyeT TOTOTHUTEIHHBIX HACTPOEK B KOH(UTY-
panmonHoMm aiine Raspbian — wpa_supplicant.conf. J1Jis ka0 BHOBb MOJIKIIIO-
YaeMOH CeTH B HEM JIeNIaeTCs CIeAYIONIas 3aMuCh:

Cems = {ssid = «Hazeanue cemu»
scan_ssid = 1

psk = «llaponvy

key _mgmt = WPA-PSK //Buo wiugposanus}

[Tpu HacTpolike MOAKIIOUYEHUS K CKPBITO Wi-Fi-ceTn Ha oKeaHOTpapruecKon
wiardgopme B nrt KanuBenyu BaxxHbIM B 0053aTEIBHBIM [TAPAMETPOM SIBJISICTCS I1a-
pametp scan_ssid, KOTOPBIH cOOOMIaeT CHCTEME MOIKIIOUUTLCS K OeCIpOBOIHOM
CeTH, JaKe eclid OHa He IepenaeT cBoe uMs. Eciin maHHBIM mapaMeTp HE yKa3aH,
MOJIKJIIOYEHHNE HE IPOUCXOIUT U, COOTBETCTBEHHO, Mepeiada JaHHBIX HE POU3BO-
muTCs. 3HaUeHHe scan_ssid ObLIO0 YCTAaHOBJIEHO PABHBIM EMHUIIE.

OmnpiTHas dkcryatanuss Raspberry Pi B+ BBISBIUIA CIEAYIOMHA CyIIIe-
cTBeHHBIN HenocTaToK AaHHOro AIIK: oTCcyTCTBHE MpPOrpaMMHBIX U amapaTHBIX
CPEICTB yAATIEHHOTO ynpaBieHus u HacTpoiiku AIIK.

Kondwurypamus 6ecripoBoHOM ceTH B T KanmBeny He TpeAnonaraeT Heoib-
30BaHME cTatuueckux /P-ampecoB s moakirodaeMerx K Heit [IK. CrenoBarensHo,
HCTIONBb30BaHUE CUCTEMBl YAAJIEHHOTO JOCTyna K pabouemy ctony Raspberry Pi,
HCIIONB3YIOMIeH MpoTokoa RFB (Remote FrameBuffer — ynaneHHBIH KaIpOBBIN
Oydep), 3arpynneno. [Ipu mobom nepesanycke AIIK (Hampumep, B ciiyuae aBa-
PHUIHOTO OTKITIOYEHUsI MUTaHus) ero /P-aapec OyAeT M3MEHSTHCS CIy4aiiHbIM oOpa-
30M. Jlysl BocCcTaHOBIIEHHsSI IOCTYIa K HEMy HeOOXO0auMO y3HaTh HOBHI /P-anpec,
YTO COMPSDKEHO C ONPEAETICHHBIMHI TPYIHOCTSAMU WU B PAJE CIIydaeB MOXKET OBITh
BBINIOJIHEHO TOJIBKO IpH JIoKaibHOM mnozakitoueHun k AIIK HemocpenctBenHo
Ha caMol okeaHorpaduueckoit miardopme.

Pemennem B TaHHOM cilydae SBIISIETCS HCIIOJIb30BaHNE CIIEIINATN3NPOBAHHO-
ro IO nns ynanenHoro ympasieHus u HacTpoek AIIK, B wactHocTH AnyDesk.
HocrounctBom nanHoro [1O gBnseTcs mpocToTa ero yCTaHOBKM U HACTPOMKH, ILIHU-
pokwuii criektp momnepxkuBaeMbix OC, HamM4uMe aBTO3arpy3KH, a TaKXKe BO3MOXK-
HOCTh yaanenHoro BxmoueHust AIIK mo nokansHo# ceTn (Hanmpumep, mMocie nepe-
3arpy3Kd WJIH OTKIIOYCHUHW HampsDKeHHsI nuTaHus) — GyHkuus Wake-on-LAN.
Opnnako manHoe 1O umeer orpanunuenue — padoraer ¢ Raspberry Pi 2 n Gonee
HOBBIMH Mopmensmu maHHoro AIIK. MMenHo 3TuM OBUT 00YyCIOBIEH OTKa3
oT Raspberry Pi B+ u nepexon Ha Raspberry Pi 2.

VYcranoBka AnyDesk na Raspberry Pi 2B motpeboBana IOMOJHUTEIBHBIX
MpeIBapUTEIbHBIX HACTpOeK. J[elo B TOM, 4TO MpOTpaMMHBIA TakeT AnyDesk
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ucIoyb3yeT rpadudeckuii uaTepdeiic EGL [23], KoTophlid MOTpeOOBa IOMOIHU-
tenbHOM HacTpoiiku AIIK Raspberry Pi, a *MEHHO: yCTaHOBKHM JOMOIHUTEIBHBIX
MIPOTPaMMHBIX TTakeToB Libegl1-mesa n libminizipl, KoTOpble N3HAYATHHO 10 YMOJI-
YaHUIO OTCYTCTBOBaIM. TOJBKO mocie 3Toro naker AnyDesk na Raspberry Pi 2B
cTaj paboTaTb KOPPEKTHO.

Hacrpoiixu [10 WeeWX u pe3epBupoBanus 6a3bl nanabix s AIIK Raspberry
Pi 2B npoBoAnIICh aHAIOTUYHBIM 00pa3oM, uTo u ans Raspberry Pi B+.

B onbITHO# 3KcIuTyaTanyuu Ha okeaHorpaduueckoi miatgopme B nrt Kanuse-
JIU COBMECTHO ¢ MeTeoctaHumelt Davis Vantage Pro 2 ¢ aBrycra no nexabps 2022 T.
ucrionb3oBancs [1K B kondurypanum:

— wmonens — Raspberry Pi 2B;

— IO gnsa ymamennoro pocryna — AnyDesk;

— FTP cepsep nins BbiBojia NaHHbIX — FreeHostingEU,

— cepBep s XpaHeHus ¢aitna ¢ qaHasMu — SHnekce Juck;

— TUTAHUPOBIIHK 3a7ad (BRITPY3KH (haiiiia ¢ TaHHBIMHU TI0 paciicanuio) — Cron.

B nexabpe 2022 r. B sKkcIuTyaTanuoo ObUT BBEACH COOCTBEHHBIH FTP-cepBep
Mopckoro ruapoduzndeckoro nHeTuTyTa — Asustor AS53047T. Ha nem Opu10 opra-
HU30BaHO JOTIOJIHUTENFHOE PE3EPBIUPOBAHIE UMEIONTNXCS JaHHBIX. C y4eTOM TOTO
YTO Ha HEM OTCYTCTBYET HpPEAyCTaHOBIECHHBINA H1TP-cepBep U, COOTBETCTBEHHO,
HET BO3MOXXHOCTH 0TOOpakaThb NaHHBIE B BUAE, MPEICTABICHHOM Ha pHC. 2, CO-
JEpP’)KUMOE TIaIKK ¢ JaHHBIME Ha Raspberry Pi B — /var/www/html/weewx/ — xomm-
pyetcs B 3amannHyto nanky FTP-cepBepa Asustor AS5304T. [Ins aBToMaTU3aIAH
Ipolecca UCMoNb3yeTcs IIaHnpoBUIMK 3a1a4 Cron. KonmpoBaHue coaepKUMOIo
nanku /var/www/html/weewx/ ObLIO OpPraHU30BaHO MPU MOMOIIYU TPETyCTaHOBIICH-
HOU B Raspbian niporpammsel cURL, KOoTOpas OCIIEAOBATEBHO TIEPEHOCHT Bce (haii-
nel ¢ Raspberry Pi 2B B nanky /Home/www/weewx/ FTP-xpanunuma. beut moaro-
TOBJICH HOBBI HCIIONHSAEMBIN (paiiin (cKpumT) asustor fip.sh, cogep uMoe KOTOpO-
T'0 IPUBEJEHO HIDKE:

#!/usr/bin/env bash //Cryscebnas cmpoka, 0003HAYAIOWASL HAYAL0 CKPUNMA

cd /var/www/html/weewx/ //Ilepexo0 6 nanky ¢ OaHHbIMU

find -type [ -exec curl -u username:password —fip-create-dirs T {} fip://ip_fip-
server.port/Home/www/weewx/ \; //Konuposanue nanxu ¢ oannvimu na FTP-cepsep.

Juis mocnenyroniei npoBepkd U 00pabOTKH MOIYYCHHBIX Pe3yJIbTaTOB U3Me-
peHMl TaHHas mamnka Konupyercs Ha JIokaibHbId [TK U oTKphIBaeTCA B UHTEPHET-
Opay3sepe B BUJIe, aHAIOTHYHOM PUBEICHHOMY Ha pHC. 2.

B cenTs0pe 2023 r. Obu1a MpoBeACHA OYepeIHas MOJICPHHU3AINS PaO0Yero Me-
cta. K mereocrannuu Davis Vantage Pro 2 ObUIH TIOAKITIOYEHBI BHEITHUE TATYUKH
TeMIepaTyphl, BIAKHOCTH, HAIIPAaBIEHH U CKOPOCTH BeTpa. C IEeNbi0 TOBBIIIEHUS
Ha/Ie)KHOCTH YAAJIEHHOIO J0CTyna O0ecnpoBOIHOE coenuHeHue mo cetu Wi-Fi Obl-
JI0 3aMEHEHO MPOBOAHBIM coenuHeHueM Kk cetu LAN. Otkmouenue Wi-Fi-monema
Takke CHm3WIO dHepromnorpednenne 1K Raspberry Pi 2B. DTO MO3BOJWIO HC-
10JIb30BaTh BHEIIHUI OJOK MUTaHWUA HampskeHueM 5 B u Tokom menee 2 A, uto
TaKke OJarompusiTHO OTPA3WIIOCh Ha CTAOMIBHOCTH paboThl. B maHHOM KoH(UTY-
pamuu pabouee mMecto Ha ocHoBe [IK Raspberry Pi 2B pyHKUMOHHMpYET HaunWHas
c okTs16pst 2023 r. Ha puc. 4 npoieMOHCTpHPOBaH MPUMEP OTOOPaKEHUS pe3yilb-
TaTOB U3MepeHui MeTeoctanimu Davis Vantage Pro 2 B suBape — deBpaine 2024 r.
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OKpy>Karouiel cpensl (@) n ckopoctu Betpa (b) Ha mmardopme
B rirt Kammusenu (¢ 20.01.2024 1. mo 19.02.2024 1.)

Fig. 4. Data on outside temperature (a) and wind speed (b)

on the platform in Katsiveli from 20 January 2024 to 19 February
2024

I'paduxu HITIOCTPUPYIOT CTaOMIIBHOCTH PAOOTHI yIAJIEHHOTO pabodero Mecra
Ha ocHoBe 1K Raspberry Pi 2B, KOTOpO€ MO3BOJIIET PETUCTPUPOBATH M COXPAHATH
JaHHBIC MeTeocTaHIuu Davis Vantage Pro 2.

3akiT0ueHne

Omnucan npumep peanu3aldy yAAJIEHHOI'O aBTOMAaTH3HMPOBAHHOIO pabouero
MecTa ISl JOCTyTa U yIpaBlIeHUs: MeTeocTanuet Davis Vantage Pro 2 ¢ ucmoinb-
3oBanueM AlIK Raspberry Pi. [lanHoe pabouee MeCTO IMO3BOJSIET HEMPEPHIBHO
COXPaHATh JAHHBIE B aBTOMATHUECKOM PEXHMME JIOKAIBHO, HerocpencTseHHo Ha ATIK
Raspberry Pi 2B, a TakXe OCYIIECTBIIATH PE3epPBHOEC KOMHMPOBAHWE Ha BHEITHHEC
FTP-cepBepsl U CETEBbIE XPaHWINIIA TAHHBIX.

VYnaneHHbld OOCTyH [IJid yIpaBieHUs U U3MeHeHus napameTpoB AIIK
Raspberry Pi 2B He TpeOyeT MOCTOSHHOTO MPUCYTCTBUS TEXHUUCCKHUX CIEITHAIIH-
CTOB Ha OKeaHorpaduueckol mardopme B nrt Kanusenn.

Pesynpratel skcmuyaranuu AIIK Raspberry Pi 2B Ha okeaHOTrpaduuecKon
wiatdopme B nrt Kanyenu nmokasany, 4To BO3SMOXKHOCTb CO3JaHUSI aBTOMATHUECKH
rcnonHsAeMbIX (aitnoB (ckpunrtoB) BHyTpu OC Raspbian n obecniedenne cTaOWiIb-
HOTO yJIaJIeHHOTO JocTymna K naHHoMy AIIK moBbIIaloT HaJeKHOCTh 3alMCH, XpaHe-
HUS U pe3epBUPOBAHUS JaHHBIX, IOMy4yaeMbIX MeTeocTaHuueil Davis Vantage Pro 2.
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