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OcHoOBHasA 3aaava

Ob6ecneunTb «CMbIYKY» TEOPETUYECKOIO
00y4YeHna 1N pelleHne npakTnyeckmx 3agay

"pakTuyeckme 3aa4m AO/MKHbI MMETb
neasibHOEe NMPUMEHEeHNe

[IpakTuyeckue 3agaym Oo/mKHbl UMETb
HEBbBICOKMW «MOPOr BXOXXAEHNS»

"lo/1y4eHHble pe3y/bTaTbl A0/MKHbI ObITb
)XN3HECNOCOOHbI A/INTENTbHOE BPEMS



IHHOKeHTUN Hmnkonaesny >XykoB

OcHoBa paboThl
C AEeTbMMW:

* [InntensHasa maccoBas
urpa.

* PeanbHble
obwecmBeHHO
rnosie3Hble uenu
N 3aga4un.

* [1pakTnueckmne
pe3ynbraTthl.




[ NnaBHaa noes

* Co3patb NOCTOAHHO PYHKLUMOHUPYHOLLYIO
cucTemy, kotopas Obil:

- TpeboBasia MMHUMa/IbHOTO PMHAHCUPOBAHUS

- MNpeanonarasia He0bXoAUMOCTb 06CTYXNBaHWS

- Bblna npm aTOM HEKPUTUYHA K COOSAM

- Morna 3aMHTepecoBaTb COBPEMEHHbIX CTYEHTOB
- [lonyckana MaccoBoe y4yacTme

* /1 npn atom NpuHocuna peasibHyO NONb3y



CeTb MOH

MTOPUHIa NnapamMeTpoB

OKpyXarLlen cpeasbl

 [MpyBAEYEHNE CTYAEHTOB ANS:

— €034aHns NPUO0POB, BbIMO/THAKOLWMX N3MEPEHUS;

— co3aaHnsa MHAPacTPYKTYpbI (CepBepoB, 6a3 AaHHbIX,
CUCTEM OTOOPaKeHUs);

— co3naHuns MO pa3nyHbIX TUMOB 06PabOTKN AaHHbIX;

— 3Kcnayatauum
* [TonyTHbIN 3d0C

CeTMn.

DEKT — obecneyeHne y4ebHoro

npoLecca NOCTOSAHHO NMOCTYNaLL MY
TeNneMeTpUYecKUMN JaHHbIMW,



[1poeKTnpoBaHme n N3roToBsiIEHNE
n3mepuTenbHbIX NpnbopoB




[loueMy MMeHHO napamMeTpbl
OKpy)KatroLien cpeabl?
* OHM AOCTATOYHO NOHATHbI
* VIHTepeCcHO 13y4yaTb OKpyXatoLlmnm mmp

* /IX "”3amepeHmne A0BOJIbHO NPOCTO (A9 MHOTUX
napameTpoB)

* Jlerko cdpopmynupoBaTth Lie/lb — KOHTPO/1b
(MOHUTOPWHT) Ha cooTBeTcTBMe CaHllnH



UTO MOXET NOJ/TY4YUTbLCH
(nocTpoeHo ¢ nomolbio GNUPLO
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[locTuraembin adodoekT

e CTyAeHTbl MONy4YaloT NpakTUYECKUiA ONbIT B pa3paboTke
1 3KCnyaTaunm JOCTATOUYHO C/I0XKHbIX MHOTO3BEHHbIX
CUCTEM

o [1Nns opraHn3aumm cetun U3MepeHuin TPedyoTCs rpynmnbl
OJHOTUMHbIX NMPUOGOPOB — 3TO OMbIT MUKPOCEPUIAHOTO
Npon3BoACTBa

* PaspabarbiBaemMblie Npubopbl 06bIYHO AOCTATOUYHO
OELleBbl — NX He CTPALLUHO AaTb B PYKWU LLUKO/IbHUKaM

° an/IGOpr MOTYT MCNOJ1b30BaTbCA B LLKO/1axX AJid USydeHUs
Pa3/INYHbIX ANCLUNTIJTIUH C NMPaKTU4eCKMMnN N3MmepeHnaMun



OcHoOBa Bcero

 Arduino UNO e Wemos D1R?2
(Atmega 328P) (ESP8266)
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* lIcnosib3yemM BapunaHTbl MUKPOKOHTPO/I1E€PHbIX
nnat: Arduino NANO, NodeMCU,
Wemos D1 mini



Oo0LWaa CTpyKTypa CUCTEMb

YyebHbin
Kopnyc




[Tpnbop

* [laTumku c nHtepdpencamn 1-Wire, 1°C, SPI
* BbINOMHEHHbIE U3MEepPEHNS NakyTcsa B CTPYKTYpy JSON

* [laHHbIe oTnpaBnaTcAa Ha cepBep no Wi-Fi (yepes
IHTepHeT) 06bIYHbIM 3anpocoMm http.
OO6bI4HO 1 pa3 B MUHYTY nnu 1 pas B 5 MUHYT

e [InTaHMe OT BHeLUHero 6s10ka NnuTaHnsa (0T PO3ETKN)

e [1nAa MOOUNBLHbLIX NPUBOPOB YAOOHO UCMNO/bL30BaTb
06bIYHbIN PowerBank n 3anucbiBartb pe3y/brarhl
N3MepPEHNN BPYUHYIO Ha cneumasibHOM G1aHkKe



CepBep HakonneHna aaHHbIX

icnonb3yem cBobogHoe MO

OC — Linux (y Hac Debian)

CYb — PostgreSQL, MongoDB, InfluxDB (Ha BbIOOp)
«0O6Baska» — PHP, NodeJS, Python (Ha BbIGOp)

NHuTepdoenc http — API BBoaa 1 otgaym 6/10KOB AaHHbIX
Nno 3anpocy B dpopmare json

OtpenbHada B/l ycpeaHEHHbIX 3HadeHun (PostgreSQL,
Python) — 15 MuH., yac, cyTku (B nnaHax Heaens
n Mmecsu)



CepBep npeacrtaB/IeHNA AaHHbIX

icnonb3yem cBoboaHoe MO
OC — Linux (y Hac Debian)
Web-cepBep — ncnonbsyem NodedS

Ob6palleHune K cepsepam B/l TekyLlmx AaHHbIX
N ycpeaHEHHbIX Yepe3 nx APl no http

KelumpoBaHune BblIOOPKM AaHHbIX N3 b1 — Redis
[TpenocTasnieHne opm oTtobpaxeHna — no http

dopmbl 0OTOOPaXkeHNs — o00bluHble Web-cTpaHuubl Ha
HTML, CSS, JavaScript



HTepdenc cepBepa
npeacTaBNeHns AaHHbIX
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Caucok ¢GpopM oTOoOpazKeHus

QuneTp mo TeraM: "[lackams" 16:9 4:3 Hydra-L Aprek ATMochepHoe naBneHHe B noMemenun Kadeppa K3 Kprwu

M® MITY uMm. H. 3. Baymasa Mockea MockoBcKas o6nacTe  ONOpHEI fapoMeTp  OTHOCHTeNBHasd BIAaXKHOCTE BO3yXa

PacnucaHue 3aHATHH

Crpannne: 12 3

Poca-K CEB Tewmmeparypa Bosgyxa FOxuwii 6eper Kprima

MAPTER it
Tl

Artek Pascal map Kapra pacnpepenenys aTMocepHOro JaBlIeHHA 110 TeppHTopHH ML <<ApTek>>
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o VEMDIKETOR ROMCODTA

" Cropnas opma oToOpamKeHHs HoKa3aHHH npubopor tuna Hydra, pacmonosxKeHHEX
Hydra-K3g E o [ N B ayIHTOPHAX Kadenpr K3
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SAPTEK  Wrnie
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ATMOCDEHOD LABAEHE

G . =t Kaprta nacnpeneneHHs atMochenHOro naBleHHs B pafione M® MI'TY um. H. 3. Bavmana




[10OKyMeHTUpoBaHue

Obsa3arenbLHoe TpeboBaHWe K opraHm3aLnm npotecca

Yno0HO ncnosnib3oBatb Dokuwiki Ha oTaAeNbHOM
cepsepe

CTpyKTypa AOKyMeHTauun — npubnnkeHa

K TpeboBaHnam ECK/, ECIMA

CepBep 06LleanocTyneH
http://dbrobol.mf.bmstu.ru/dokuwiki

[Mo3BoNsieT ObICTPO BOWTU B KYPC Aesa HOBbIM
MOKONIEHNSIM CTYAEHTOB



A 4TO BCE 3TO AaeT?

* MOXHO co3aaTtb aHau1or 3ana ynpasneHua LleHTpa
ynpas/ieHnda noneTamm

* Icnonb3yeTcs 00blYHbIA KOMMNbLIOTEPHbIN KNacc:

— KomMmnbloTepHbIN NpoekTop — B KadecTtBe KCO

— [epcoHasibHble KOMMbIOTEPbI — B KAYECTBE pabounx MecT
cneunasimcToB

* He Tpebyetca nHctannauna HUKAKOIO
cneuvann3npoBaHHoro MO — ToNbKO CTaHAAPTHbLIN
KnneHT Web

* 3anyck 3ana B paboTy — HeCKO/1IbKO MUHYT



[TpocTble Nnpnbopbl N NOC/0XHEe

Hydra-Lite Hydra-L




[Tpnbopbl ANa ynuubl
(CTaumMoHapHbIe)

[TpoGnemsbl.

* CBA3b C cepBepoMm
e ABTOHOMHOE nNnutaHune

e 3aliuTa ot
aTMocdoepHbIX
OCa/lkoB

* InctaHUMOHHOE
ynpaBsieHne




MoOwunbHbIE NpNOGOP.I

* K/IOIN-MH * KNOI-JI




Mpu6op KIOM-MH

KomnakTHbIV fTlabopaTtopHo-
obpaszoBartesibHbIN NPUbop

I3mepsaemblie napamMmeTpbl.

— atMmocdpepHoe aasrieHue

— OTHOCUTE/IbHasA B/1aoKHOCTb
BO34yXa

- TemMmnepartypa Bo3ayxa
I3roToBsieHa MuKpocepus.

[lo3aHee 1n3roTtoB/ieHa
MUKpocepua npubopa
KNOIMN-MHY




K/10IN-MH 6e3 kopnyca
(MUKpocepus)




[Tlepenava npnbopoB B ApTeK

B mae 2021 r. wikosie ApTteka nepegaHo 9 npuéopos K/10MN-MHY
B aBrycte 2021 r. wikone Apteka nepeaaH OnopHbin 6apometp 02



[TpmeHeHune npmnoopos K/OTMM-MH

* [pnbopbLI NCNOMB3YIOTCA
yyeHnkamu wkonsl MALI
«ApTEK» NPU N3YUYEHUN
COOTBETCTBYHOLLUNX TEM
Ha ypoKax MmaremMaTuku,

donzunkun, brnonormu

* leTaAM UHTEpPEeCHO
paboTarb C npnoéopamu




OnbIT paboThbl ¢ Npnéopamm
Ha cmeHe (aBryct 2025 T.)

Pe3ynbTatbl HaGNHAEHWIA.
Temnepatypa Bo3ayxa

?
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Pe3ynbratbl HabAEeHNIA.
OTHOCWTENbLHAs BAKHOCTb
BO3ayxa

Pesynbrarbl HAOAEHWA.
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[lenCTBYOLLME CETMEHTHI

CuUcTeMHbIN (CepBepPHbIN)
BHyTpeHHUN (B nomMelleHnax NYK Mo)
BHewHnn (Ha ynuue B6nm3n NYK Mo —

)

BEavxkHum (MockoBckas 06n1acThb)
AanbHu (MAL, «ApTek»)



CuncTeMHbIN cermeHT

* CepBepdsil:
— Dokuwikl — nokymeHTupoBaHus
- Webrobo — npeacrtaeneHus

— Dbrobol — HakonieHus
- Averobo — ycpeaHeHus



BHYTPEHHUN CErMeHT
(nomeuwleHnsa kapeapbl K3)

CocTaB:

e 8 npnéopos «Hydra-L»
+ 2 «Hydra-L1»:

- Temneparypa Bo3ayxa;

~ OTHOCUTEsNIbHas BNaXKHOCTb
BO3/yXa,;

— atMocdpepHoe aaB/ieHue.

* OnopHbIn 6apomeTp Ne 01:
- aTMOCCIZ)epHOe AaB/1eHNE;
— Temrneparypa Bo3ayxa.

* «Poca-K2»:

— napameTpbl atmocdepsl;
— NnapamMeTpbl OCBELWEHHOCTY;
* «CBexecTb»



[lapamMeTpbl MUKpPOKInMaTa
B ay,u,MTopm;lx kadpeapeol

mi‘lﬂﬂ R L=t

%5 MbITULLMHCKWA hinnman

MITY M. H. 3. bBaymaHa




Temnepartypa no ayantopuam
Ha njaHe aTaxa

webrobo.mgul.ac.ru:3000/ X | webrobo.mgul.ac.ru:3000/f X | 4+
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TeMnepartypa Bosayxa 13 masa 18 20 22 24 25 30 °C
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Mpubop Hydra-L(07) Hydra-L(01) Hydra-L(02) Hydra-L1(01) Hydra-L(03) Hydra-L(04) Hydra-L(08) Hydra-L(05) Hydra-L(06) Hydra-L1(02)
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Bpems 00:34:18 00:34:58 00:34:18 00:35:02 00:34:18 00:34:13 00:34:41 00:34:05 00:34:31 00:34:32
Temn., °C 22.41 24.1 23.72 25.48 25.2 25.6 24.84 24.97 25.06 24.82

| HopmansHas pabota
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Mwukpocepua npubopos «llackanb»




<BNVOKHUN» CerMmeHT
CeTb B MOCKOBCKOIW 00N1acTu

@0 @ | & webrobo mgul.ac.ru: 3000 forms/cs. Pescal map. -
Cocras: AtMoccepHoe naBneHue
* OnopHblIit : :
6apomeTp Ne O1. -- i
* «[Mackasb»,
5-9 WrT.
[Mpubopsl i e G L e N, Sl Ah 7
PACMNOIOXEHbI ' e R i
no KkBapTMpam ' ey N e -
COTPY/AHNKOB I T
N CTY[EHTOB
Kacpeape! K3. 13 Mas 2022
0:34:19
AMB
Mocksa

KpbiM
$ APTEK | Ulxvaa




«[JaNnbHUN» CErMEHT
CeTb n3amepeHnn B Aprteke

Cocras:

* OnopHbIN GapoMmeTp
Ne 02.

* «[lackanb», 8-10 WT.

CermMeHT pa3BépHyT

B MtoHe 2022 1. cnnamm
neparoros Lwkonsi MAL,
«ApTek» (MameeBa-
LLiBapumaH puHa
MwuxainioBHa

C NOMOLLIHMKaMN).

"

$ APTEK | UWxoua

ol ol

I
LWT57.62 mm.prer.
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ArMoccepHoe nasneHuwe
Lisadna MO aApreks, . 201 afroMenaccs

Hopmarienan pabota




ATMOCEepHoOe aaBreHne
«ApTek — MockBa»
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MEITULUMHCKWEA chunuan




icnonb3oBaHMe MHPPaCTPYKTYPbI

* KypcoBble paboTbl No ancuunianHe «CuUctemMHoe
nporpammHoe obecneyeHue».

* [1pakTKn 6akanaBpoB

— yyebHad — nocne | kypca, — paspaboTtka 10O
06pabOoTKN HAKOMJIEHHbIX AAHHbIX;

— aKcnnyaraunoHHasa — nocne |l kypca, — paboTa

C npubopamn, KOHTPO/Ib PaboTOCNOCOBHOCTN CETH
N3MepeHun;

- npegannsioMmHaa — no tematuke BKP.



O0paboTKa pe3ynbLTatoB N3MepeHnm

Ctyaun. CeeT

WHoukaTop koMbopTa No OCRELLEHHOCT
I

* PnicoBaHune TpmBUasibHbIX
rpadonKoB

« OTC/IEXMBaHNE «XOO0B» -
3HauYeHu NapamMeTpPoB ’

* «<OTNOB» NPOXOXAEHUS ™ ™
aTMocepHbIX OPOHTOB
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e MocTtpoeHo B GNUPLOT



E)XXeaHeBHOe 3acTyn/ieHne Ha CMEeHy
NeXypHbIX opuraa B pamkax
3KCnayartaumMoHHOW npakTuku Il Kypca

3/ecb BaXKHb s 4;7’7’6

onpenesieHHble puTyasbl.

e [padonk 3acTynneHumn
6purag Ha CMeHbI

* YTpeHHN pa3Bof
CMEHbI

* «Pa3bop nonértos»

* Cucremarmyeckas
OTYETHOCTb




KapTa Temneparyp no pesysbsraram
n3mepeHnmn MobuabHbIM NPUBOPOM

Pa3zHocTh TEMIEparyp
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OTKPbITble YTEHUA

e [1poBOAATCA Ha perynsapHoOn OCHOBE,
KaK npaBuio, B KOHLE KaX10ro cemecTtpa

== |

b =
il




HpOopMaLMOHHLIN KOMMNIEKC

e CaMbli 3aMETHbIN 3N1EeMEHT — 00/1bLLION 3KPaH
B kopungope kKadeapbl K3 Ha 4 aTtaxe.

* PaboTa obecneynBaeTca cepBepHbIM Y3/10M
(oToGpakakTcAa cpopmbl ¢ cepBepa webrobo).




Bbl MOXeTe NOBTOPUTb Hall ONbIT CO CBOMMW
cTygaeHtamu!

[Ipurnawiaem K cCoTpyaHnyecTBy
Kagpegpa K3 — lNpuknagHaa maremaTtuka,

MHdpopmMmaTumKka 1 BblYUCIUTENNbHAA TEXHUKA.
MbITUWMHCKUA donnman MI'TY nm. H. 3. baymaHa



	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41
	Страница 42

