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d.1N.0.
OpraHusauus NPEACTaBUTENEeN  Haspanue skcnoHaTa KpaTkoe onucaHue
YCTpPOMCTBO CNOCOBHO PYHKLMOHNPOBATL B
pexnme bunonapHon 1 MOHOMNOSSIPHOWN
CTUMYIISILUKM C YaCTOTHO-MOAYSTMPOBAHHbLIM
Tutos M.B,, CUrHanoMm, amnnuTyaon HanpskeHus — 25 BorbT,
HU TEY Cokonos K.B., YenoBeKko-MaLLUUHHbIN nopaepxmeatb 10 anekTpogoB. TexHonorus
KoctopHon A.O., TaKTUNbHbIA MHTEPMENC | NNaHMpyeTCca NPUMEHSTLCS B obnacTu
AHapusixuH UK. NpPOTE3NPOBaHNS, a TakKe MOXET ObITb
npuMeHeHa B cdepe LOMNONMHEHHOW BUPTYasibHOM
peanbHocTh (AR), peabunuraumm n KOrHUTUBHbBIX
TEXHOMOrnsax.
CUCTEMA U3BIEYEHS [MporpammHas cuctema Ha €§a3e Tesseract, LLM u
NaHHbIX 13 MyNETUMOAANEHBIX MOAENEN ANS N3BNEYEHNS
HU TITY L{bineHoB C.5. OTCKAHMPOBAHHBIX TekcTa, popmyn, Tabnuu, cxem n n3obpaxxeHumn ns
[IOKYMEHTOB 7S PDF-ckaHoB. Vicnonb3ayeT SQL 1 BekTOpHbIE Gasbl
RAGHPUNOKEHHi AaHHbIX OANS XpaHEeHUSA OaHHbIX, NoA4epKMBaET
nokanbHble Mogenu anga obpaboTkn 3anpocoB




AO HIMN®
"MukpaH"

KpamapeHko U.C.,
Kpasuos .0.

[NnacTukoBbIM BONMHOBOA,

BonHoBopa, BbinonHeHHbIn M3 ABC nnactuka u
METanMmM3npoBaHHOIo mMarepuvana, KOTOPbIN
aHanorn4yeH 3aBOACKUM UCMOSTHEHMSAM C MarbiMU
notepsiMm B KadectBe nepegadyn. Obnactb
NPUMEHEHUS Y OAHHOrO YCTPOMCTBA LLUMPOKA, TakK
KaK ero MOXHO MCNorb30BaTb B arpeCcCcuBHbIX OSS
KOppo3uu cpenax.

HANTTY

Abagynxamugos L. L.

Cuctema ang
OeCcKOHTaKTHOMN
TepMomeTpum ang
MOHUTOPUMHra npouecca
OoTOrpeBa KOHEYHOCTU

Cuctema npegHasHayYeHO ONA MOHUTOPWHra
npouecca oTorpesa KOHEYHOCTEN B
MUKPOBONHOBOM Kamepe. Cucrtema BKIOMaeT
NCMONb30BaHNE BbICOKOTOYHbIX WMHGPaKpacHbIX
patymnkoB MLX90614 n MLX90640




HNTTY

Kocapes H.A.

NHdopmaunoHHble
nporpamMmmsbl Ans
paboTbl ¢ npnbopamm
komnnekTta NI ELVIS 1+,
NI ELVIS [l n nx
NCrnonb3oBaHneE B
y4yebHOM npouecce

[MporpaMMHbI KOMMAEKC COLAEPXUT MporpamMmbl Ans
n3yyeHmss ocobeHHoctenm paboTbl C  KOHKPETHbIMU
npnbopammn komnnekta NI ELVIS I+, NI ELVIS lll, a
UMEHHO: - nporpamma «PykoBoactBo no pabote c
ocumnnorpadom (Scope) n PYHKUMOHANbHbIM
reHepatopom (Fgen)», «PykoBoactBo no pabote c
ocuunnorpagomMm (Scope) M reHepaTtopoM CUrHanos
nponseonbHOM hopmbl (Abs)», «PykoBoacTBo no pabote ¢
MYMETUMETPOM n NCTOYHMKOM perynmpyemMoro
HanpsbkeHus», nporpamma «PykoBoactBo no pabote ¢
aHanmMs3aTopomM umMmnegaHca», nporpamma
«PykoBoactBo no pabore c aHanusatopom bogey,
nporpamma «PykoBoacTBO No paboTe C aHanus3aTtopom
crekTpay, nporpamma
«PykoBoactBo no pabote ¢ ycTpomctBamyn LMPPOBOro
BBOAA/BbIBOAA», nporpamma «PykoBoacTBO no paboTe ¢
aHanu3aTopoM BOfbTaMMEPHbIX XapakTepuctuk».  Bce
nporpamMmbl peanu3oBaHbl MO OAHOW CXeMme: nuvueBas
naHenb nporpaMMmbl COLEPXWUT TEKCTOBOE MEHK npu
BblbOpe KOHKPETHOrO MyHKTa KOTOpPOro oTtobpakaeTcs
onpegerneHHas BKragka C rpadpuyeckon M TEKCTOBOW
MHpopmaumnen, COOTBETCTBYIOLLEN 3TOMY MYHKTY MEHHO.
Takke nporpammbl cogepaT rpadnyeckyo MHpopmaumto
B Buge gif-gpannos pgns  oTtobpaxeHuss  peanbHO
npoucxogsawmx npoueccos npu pabote C KOHKPETHbIMU
npnbopamun. PaspaboTaHHble nporpaMmmbl B Buae exe-
dannoB pasmeweHbl B cucteme iDO HWU TIy wu
NCNonb3yTCA A1 CaMOCTOATENBbHOM paboTbl CTY4EHTOB
npu nogrotoBke K nabopaTtopHbiM  pabotam o
pagnoTEXHUYECKUM ANCUUNIINHAM. CtyneHtam
npegnaraeTcs CaMoCTOATENbHO CKayaTb 3TU NporpaMmmy Ha
CBOM KOMMbIOTEPbLI U O3HAKOMUTCH C 06opyaoBaHMEM, Ha
KOTOpPOM B fanbHenwem oHn byayT pabotatsb.




BepTonnaxos WA ﬂagﬁfsgggla; THWA JInHna npegHasHavyeHa onga NofHoro uukna
HUN TTY EngcospA H T quI/IJ'IaMGHTa nns 3D Npou3BoACTBa bunameHTa, Kak U3 YNcToro
C neyaTy nonumMmepa, Tak u KOMMO3UTHOrO.
30HarnbHeHcKas CaeTonmoaHas cxema Hebonbluas anekTpuyeckas cxema, Kotopas
coul 'I:OMCKoro MonosHukos M. B. Ha nbesoaddekTe HarnsgHoO OeMOoHCTpupyeT paboTty
panoHa NbEe303MNEKTPUKOB.
Katenuna [1.C., Matepuans! Anst 3D OKcnoHaT  npeacrtaenser  cobonm  Habop
®pornosa A.A., domnameHToB n obpasuos MaTepuanos,
HNTTY neyatun anemenTos CBY
Tomunos .M. 1 KBY TexHUKu N3roTOBMNEHHbIX METOA0M 3D-nevaty, n
KOHCTpyKUumn ana CBY-TexHukn.
KBasuonTuueckuii CBY [aHHbIN gedekTockon npeaHasHadYeH ans
HU TEY Komaposa AA., nedeKTockon KOHTpPONA AnameTpa MUKPopasMepHbIX
JleHckas B.B. MUAKDOHUTEI HUTEBNOHbLIX 06bEKTOB. [Npnbop NO3BONSET Takke
P NPOM3BOANTbL pacyeT NpoBOgMMOCTN.




Co3maHHOe YCTPOWCTBO CNYXWT ANst npuema

HN Ty Canngkynos P.LL. Cucrtema cbopa gaHHbix | @HaINOroBbIX — CUrHanoB C - AartHiika Xonna w
ABTOMATU3MPOBAHHOTO aetektopa mowHoctn CBY B cnektpometpe OMP,
cnextpomeTtpa ®MP npeobpasoBaHnss UX B UM(ppoOBbLIE CUrHAmNbI U
nepegayn Ha KOMMbIOTEP. TexHuyeckme
kKoMnoHeHTbl: Arduino UNQO, 2 BHewWwHnX 16-6UTHbIX
AL ADS 1115, nposoaa v kopobka.
HATTY TatapuHues M.C., Komnnekc NMpumeHeHne B obpasoBaTtenbHOM cpene
Bpocnaeckuin A.B. nabopatopHbIx paboT | (LuKona, YHUBEPCUTET) B Ka4ecTBe NnabopaTopHbIX
MO OCHOBAaM OMTUYECKOW | paboT ANS LWKONbHOW N CTYAEHYECKON ayauTOpUN.
CBA3N
MeTtoanyeckune PaspaboTtaHbl MeToAMYEecKkMe wmatepuansl U
HU TIY 3aurpaes C.IO. Marepuarnbl U 3afaHnA K| 3gnaHusa k nabopaTopHOMY NPAKTUKYMY MO Kypcy
naboparopHomy "BBeOeEHWE B CNELMANBHOCTL"
NPaKTUKYMY MO KypcCy
"BBegeHne B

cneunanbHocTb"




HA TTY

Moposos E.C.,

Kocteposa B.C.

CBepXLWNPOKOMNOIOCHbI
NCTOYHUK LUIyMa Ha
OCHOBE CUCTEMbI

CBAA3aHHbIX
aBTOreHepaTopoB

B cucteme BO3MOXHa reHepauus LIYMOBbIX
konebaHnn C LWMPUHOW CrekTpa B HECKONbKO OKTaB
(pexnm paboTbl  AWMHaMMYEecKoro  xaoca).
AnHamnyecknn xaoc 3a CYET paga  MNonesHbIX
CBOWCTB 4BMHAETCA MEepPCrneKTUBHOW  OCHOBOW
NOCTPOEHUS  MPUHLMMMANBHO HOBLIX CUCTEM
KOH(puaeHumansHom CBA3N, cUCcTeM
paguonpoTMBOOAENCTBUA U paaviOMaCKUPOBKMY,
LLYMOBOW pagnosiokaumnm

MAQY COLll
Ne58, r. Tomck

Umapkos E.[.

MynbTnsndpartop

OnekTpoHHass cxema, KoTopasi reHepupyet
NPSIMOYTONbHbIE MMMYTbChI UK KonebaHus

MAQY Col
Ne58, r. Tomck

TponunH M.C.,

LWypawkesny K.A.

MeTteocTaHumnsa

MeTeocTaHUuMs ONs KOHTpoNna Temneparypsbl,

BMaXXHOCTW BO3ayXa U BMAXXHOCTU MOYBbI.
TexHn4yeckne xapakTepucTUKu:

1) MukpokoHTposnnep: Arduino Uno.

2) Aucnnen: LCD 1602.

3) Oatumkn: AHT10 — Temnepatypa BO3ayX.

YL-38 + aHanoroBbIN 30H4 — BIIAXXHOCTb MOYBHbI.
MutaHne: 5 B (USB vnu BHewHUn agantep).

[MporpammHoe obecnedenune: Arduino IDE
(C++). bubnumotekun: AHT10, LiquidCrystal_[2C.

B03MOXHOCTb KannbpoBKn JaTYMKOB.
O6nactn npuMeHeHus:




1. Cenbckoe XO3AINCTBO: MOHUTOPUHT
BNa)XHOCTM MOYBbI ANA ONTUManbHOro NonmBea.

2. [domaluHgas aBTOMaTU3aLMA: KOHTPOIb
MUKPOKITMMaTa B NOMELLEHUSX.

3. HayuyHble wuccnegoBaHus: cbop [AaHHbIX O
MUKpPOKIMMaTe.

4.  4.06pa3soBaHue: [IEMOHCTPAaLIMOHHbIE
YCTaHOBKW MPU N3y4eHU METEOPOSIOTUM.

Haw Tenerpamm-60T npeaHasHadeH ans
MOMOLLIM NOMb30BaTeNsM B U3YyYEeHUN aHITIMNCKOrO
a3blka. OH npeanaraet matepuansl AN N3y4eHus,
a Takke NpeaocTaBnsieT AOCTYN K PasnmyHbIM

MAQY CcOoUW CaBenbeBa A.A., Tenerpamm-60T ANa | pecypcam Ans ynyylleHUs HaBbIKOB YTeHNUs U
Ne58, r. Tomck Jlameko A.A. N3y4vyeHnA aHIrIMmMNMCKoro ayaupoBaHusS. PaboTtaeT Yyepes KHOMKW,
A3blKa obo3HavaloLWwme nocnegoBaTenbHble KOMaHdbl, B
coaepXaHMm KOTOPbIX HAXOANTCA He0BXoanUMBbI
Marepuan anga ndydeHua asbika.
PagnonokaunoHHaa cTaHUMS C aHTEHHOW
PELLUETKOWN M3 LWEeCTU aHTeHH, paboTarolwmx Ha
MPOTOTMIN NACCUBHOIN yactotax Wi-Fi ananasona 5,7 I'Tu. Ha LI,aHHI?II/I
LLlenokos M.A., y MOMEHT NO3BONSET 0BHAPYXNUTb MU3NyYatoLmi
HAN TTY paguosriokaLOHHON
Kanyrun P.A. CTaHLMM 06bekT Ha paccToaHun 60 M. MoxeT

NPUMEHATBLCA ANSA 3aLUNTbl KOHPMAEHUMATTBHOCTH
N NMMUYHOW XU3HU OT HeXKenaternbHOM CbeMKU C
npumeHeHnem BIJIA.




Cuctema HarpeBa
nccnegyembix obpasuos

PaspaboTaHHass cuctema HarpeBa 06pasLoB

HU TIY YMypkynos XK. MaTepuarnoB npegHasHayeHa Ons uccrnegoBaHus
martepuanos c ML | TemnepatypHbIX 3aBUCUMOCTEMN

perynmpoBaHnem 3MEKTPOPU3NYECKMNX NapamMeTPOB.
MAQY COLll MantoTtnH H.P, NoaceeTka ans ABTOomMaTmnyeckass nogaceetka ans PO, C

Ne58, r. Tomck

Metpos E.C.

"Hemy3ses"

OaT4YNKOM OBWKEHNA. ,D,J'Iﬂ ocBeweHnA
00LLEeCTBEHHbIX MECT.

HN TTY

depopos E.1HO.,
Kysybaes 3.T.

J1azepHbIV ra3oBbIN
ceHcop N2O

JlTazepHbin rasosbit ceHcop N20 npepgcrasnser
CcoBOMN TOHKOMSTEHOYHbIA aKTUBHLIA OpPraHn4ecKui
nNnaHapHbIM  BOMHOBOL, B  KOTOPOM  npwu
B3aMMOOENCTBUM ras3a C [MNIEeHKON MEeHSATCS
reHepaLunoHHbIe XapakTEPUCTUKN U3ITyYEHUI.

MAQY Col
Ne58, r. Tomck

KOaonna .M.

Cuctema ynpasneHus
aBTOMNOSIMBOM pacTeHUN

Cuctema aBTOMaTU4YeCKOro nofiMBa COCTOUT U3
nnartbl Arduino Uno, gatymka BnaHOCTU MOYBbI,
BOASAHOIO NMOrpPY>XHOro Hacoca, UCTOYHUKA NUTaHUS
N pesepByapa ans Bogbl.




OrbQY «TdT/y, Lynuka A.C. OnNEeKTPOHHbLIN KOAOBbLIN ONEKTPOHHbIN 3aMOK C KOOOBbLIM BBOAOM,
r. Tomck 3aMOK OTKPbIBAKOLLMNCSA C MOMOLLbIO coneHouaa.
MakeT BeHTUnsATOpa C MakeT npeacrtaBnsieT cobon YCTPOWMCTBO,
MAOY COLL LiTypmarosa C.P. aBTOMaTI/I‘-IeCKl/I MOLLIHOCTb KOTOPOTO aBTOMATU4ECKN perynnpyeTcs
Ne58. r Tomck perynupyemMom B 3aBUCMMOCTM OT TemnepaTtypbl OKpyXatoLlen
’ MOLLHOCTbIO cpenbl.
Kaprayxos C.O., YcTtaHoBKa YcTaHOBKa MNO3BOSISET OLUEHMBaTb MNOSIOXKEHWe
HU TTY CwmopoauH K.A. Aedekrockonmu AedeKkToB Npu MPonycKkaHuM 351eKTPOMarHMTHOro
ONTNYECKN NMPO3PaYHbIX | nany4yeHmns B ONTUYECKOM JnanasoHe.
mMaTtepuanos Mcnonb3yetcsa Kak  Hepaspywarwwum  MeTo[q
KOHTPOSSl, a Takke MO3BOMISIET OLUEHUTb CBA3b
MEXaHUYECKNX HanpsbKEHUWW B KpucTanne ¢
HanM4ynem B HeEM NpUMecen.
Ayoka O. E., TecTtoBag nporpammHas
MAOY COLLU Kynewosa i. C., HacTb koMmrinekca TectoBas nporpaMMHasl 4acTb KOMMMEeKca
No37. 1 Tomck Apxvnos M. M., BuonHankaumm no

MNoppockuH B. B.

pacrno3HaBaHuio
300MNMaHKTOHa Ha

ronorpammax

OUonHAMKaLMM MO pacno3HaBaHUIO 300MITaHKTOHA
Ha ronorpammax




MopgepHU3npoBaHHbLIN
Br1oK ynpasneHus ans
PYYHOM YCTaHOBKM

Harpees go 280 rpagycoB, nomewiaetca B
PIOK3aK, MPUMEHSIETCA B NPON3BOACTBE TECTOBLIX

HU TTY CadpapoB Kupunn ropsiyero
[eHHaabeBuY SKCTPYIMPOBAHMS 06pasLoB KOMMO3ULIMOHHbBIX (bUNaMeHTOB.
domnameHTOB
Cuctema npencraensietr cobom TEXHOMNOrMLo
HasemHas cuctema pacnpeneneHHoOro MOHUTOPUHra

Cnewwunos W. B., MOHUTOPUHra NOYBEHHOKITMMATUYECKNX NapaMeTpPoB C
HAN TIY CutHukos C. A., napameTpoB MOYBbI ANA | nepegadvyen JaHHbIX MO pagnoKkaHany, n

Oxakos M. C. ANCTaHLUMOHHOrIO npegHasHa4vyeHa ansi NoBbILLEeHNSA

30HONPOBaAHNA 3emnn

apekTMBHOCTM pPaboTbl arponNpPOMbILLIIEHHOMO
KomMmnrekca

MAOQY Jlnuen Ne 1
nm. A.C. MNywknHa,
Tomck

benankos A.L.

Berywwuin B nabupuHte

MakeT urpbl "Berywinin B nabupunHte" Ha
MUKPOKOHTponnepe Arduino

HNTTY

BopoaynuH 3.U.,
UeboTtoBa A.A.,
Komaposa I1.

AnmasHbin nasep Ha NV
LEHTpax OKpacKku

McToYHMK nasepHon reHepauum Ha anMmasHom
KpucTanse ¢ onTu4eckon Haka4ykon. KBaHTOBblE
TEXHOMOrnNn.




HN TTY

CbiconuH H.C.,
TonctonatoB A.A.

Py4yHon anekTtpomarHut

Haw npoekT npeacraBnsaeT cobon py4yHom
3ANEeKTPOMarHMT — KOMMaKTHOEe YCTPOWCTBO,
OEeMOHCTpUpYoLLiee OeNCTBUE NEeKTPOMarHMTHOro norsi B
peanbHOM BpeMeHu. [1pu nogaye anekTpuyecKoro Toka
Ha KaTyLKy C (peppOMarHUTHbIM CepaAeYHUKOM BO3HUKaET
MarHMTHOe none, CNOCOBHOEe NPUTArMBaTh U yoepXKmBaTb
MeTannuyeckne obbLEKTbI.

YCTPONCTBO NUTAETCH OT MCTOYHUKA MOCTOSAHHOIO TOKa
3,7 B n cnocobHo passunBaTth ycunue yaepxaHus o
HECKOSMNbKUX AECATKOB KMNOrpaMmMOoB. ONeKTpOMarHuT
Harns4HO UNMCTPUPYET NPUHLMIMLI B3aUMOAENCTBUSA
aNeKTpMyecTBa n MarHeTM3mMma, YTo genaet ero
He3aMeHVMbIM B 06pa3oBatesibHbIX Liensx, Hay4YHbIX
AEMOHCTPaUMSX U MHXEHEPHbIX aKkcnepumMmeHTax. NpoekT
OPWEHTUPOBAH Ha NOMNYNAPU3aLNI0 HAYKU U TEXHUKK, a
TaKke pasBuUTME UHTepeca K (pmsmke n TEXHNYECKOMY
TBOPYECTBY Cpeau LUKOSIbHUKOB N CTYOEHTOB.

MAQOY COLl
Ne58, r. Tomck

Mantotnn H.P,
MeTtpos E.C.

YMHasa nogceeTka ans
"HeMyseq" POO

Pab6otaet Ha ARDUINO UNO, ncnonbaytotca ans
ocBeLleHnst 0OLWEeCTBEHHbIX MECT.




