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KA3AKCTAH PECITYBJIMKACBI BIJIIM )KXOHE FBIJIBIM MUHWCTPJIITT
K.U. CorGaeB aTbiHgarsl Kasak yITTBIK TEXHAKATBIK 3ePTTCY YHHBEPCHUTET]
AKIapaTTHIK JKOHE TeIeKOMMYHHKALUSIBIK TeXHONOTHsIap HHCTHTY ThI
DIeKTPOHHUKA, TEIEKOMMYHUKALHS KOHE FAPBILTHIK TEXHOIOTHAIAP Kadenpacel
5B071900 — PagoTexHuKa, 3MeKTPOHUKA KOHE TeIIEKOMMYHUKAITHA

BEKITEMIH
Kadenpa MeHrepy1mIici,
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5 E.Tamraii
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JIMMI0MABIK KYMbIC OPbIHAAYFA
TAIICBIPMA

Binim anymsr Cabum JKanooc Mymaninynol

TakbIpblOB1 «Anmamul Kanacewoa LoraWan mexnonosuachy He2izinde diceninl
oicobanayy

VHHBEPCHTET PEKTOPBIHBIH «16» Kasan 2018 . Ne 1162-6 OyiipbIFEIMEH
OeKiTLIreH.

ASKTAJIFaH )XYMBICTEl Tarcepy Mepsimi “25” coyip 2019 x.

JMIITOMABIK JKYMBICTBIH —OacTaIlKpl Gepimicrepi: /) LoRaWan skemiciHiH
kypbiieive,  2)  LoRaWAN xeninepinir  cumarramanape, 3)  LoRaWan
KypBLIFBUIAPEIHBIH MalaiaHaThlH KyaTbIH eCerTey.

JIMIUIOMIBIK JKYMBICTa KapacTBIPBUIATHIH MOCENCIIEp tiziMi: @) LcRaWAN
senicinig opranbik cepBepi; 9) LoRaWan KewiciHiH KabpuiIay/Tapary TpakTiHAer
nrysIaapast ecentey, 6) LoRaWan Kyliecinne nepexrep/ii 6epy KesiHje CHrHaj-IIy
KATHIHACKEL MEH OIIy JeHTeH1H aHbIKTaY.

Cp36anblk MaTtepranaap TisiMi (MiEzeTTI chi30alap 1o KopceTinyi THic)

Cr136a Matepranmaps! 11 craiara KepceTiire.

Y CLIHBUIATHIH Herisri amebuer 23 aray: 1) baganos AJL., Muxaunnos A.C.
HopMsI Ha apaMeTpsl 9MeKTpOMarHATHOH COBMCCTUMOCTH POC: CnpaBogHEK. -M.:
Paymmo u cBs3b, 1990; 2) ®ponos OIl.  AHTEHHBI JUT 3CMHBIX cranmmii, 2000; 3)
Hazapos A.B. CoBpeMeHHas TeIeMETPUS B TEOPUM M Ha INPaKTHKE. M: Hayka #u
rexuuka. Canxr-IlerepOypr 2007.




JATLTOMJIBIK, KYMBICTHI (KOOaHBI) HaibIHIAY

KECTECI

Bemimuep artayesl, I BUIBIMH YKEeTEKIIIre Eckepty

KapacCThIPLUIATEIH MoHe KeHeclliaepre

Mocenenep Ti3iMi KepceTy Mep3imi

Teopusbik OeimMm 20.01.2019 - 01.03.2019 OPBIHAAIIEI
Kypouirsutapasiy Taggay | 02.03.2019 - 02.04.2019 OPBIHAAILIBI

TexHUKaIBIK eCeNTey 01.04.2019 - OPBIHAAJIIEI
femimMi 15.04.2019

JlururoMasIK sxyMeic (ko6a) GemimaepiHiH KeHecuIliepl MeH
HOpMa GaKBUTAYIIBIHBIH asKTaFaH XYMBICKa(Kobara) KolFaH

KoJTaH6aapsbl
Benimaep araysl Kenecmrinep Ko Komnst
(aThl, 9KeCiHIH aThl, TeTl, | KOWBUIFaH
FBUIBIMH JI9pEXKeci, aTarbl) KYHi

Teopusitslk, Gernim H.A.JDxyaycos, D TxET
Kag.JTeKTOPEI
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TIpoTokon aHasu3a OTyera nofo6us HayuHbIM PyKOBOAUTeE/IEM

3asBJIs0, UTO 5 O3HAKOMHNCA(-ack) ¢ TToMHBIM 0TUeTOM 006K, KOTOPEIH 651 creHeprpoBaH CHCTeMoH
BbISIB/IEHHS 1 TIPeIOTBPALeHHs T/Iarkara B OTHOLIEHHH paboTl:

ABTOp: CobuT Xaxgoc MyTaninyb

Hazpanue: AJMaThl KanacbiHza LoRaWan TexHO/I0rHs HeTisiH/e JKeiHi >kobamay

Koopgunarop: Hypuaus [DKyHyCcoB

Kos>ddunuent nopodus 1:0,7

Ko dunmenT nogodus 2:0

Tpesora:1

IMocse ananusa OTueTra mo00MsA KOHCTAaTHPYIO C/Iefyromiee:

[ obHapyKeHHble B PpaboTe 3aMMCTBOBAHHMA  SBJISIOTCS 106pOCOBECTHEIME M He 0071a/1aloT
NpU3HAKAMMU TITaruara. B cBs3M C yeM, TIpU3HAIO paboty CaMOCTOSTe/ILHOM U JIONYyCKalo ee K

3alI[UTe;

[] o6HapyKeHHble B paboTe 3aMMCTBOBaHKA He 00/1aal0T NPU3HAKAMH T1/arMaTa, HO X HpesMEpHOE
KOJMUECTBO BBLI3LIBAET COMHEHWs. B OTHOIIEHWM LEHHOCTH PpaboTel MO CYHIECTBY H
OTCYTCTBMEM CaMOCTOATE/bHOCTH ee asTopa. B CBA3M C veM, pabora [O/DKHA OBITh BHOBD
OTpEaKTHPOBAHA C Lie/IbI0 OrPAaHMUEHHs 3aHMCTBOBAHIH;

(] obHapyensple B paboTe 3aMMCTBOBAaHHA AB/IAIOTCA Heg06pOCOBECTHEIME 1 00/Iafaror
NpU3HakaM{ TIarWara, WM B Hell COJepXKarcss TIpe/[HaMEpeHHbIC HCKDKEHUS TEKCTd,
yKa3hIBAIOLME Ha TMOMBITKM COKPBITHS HEJ06POCOBECTHDIX 3aMMCTBOBaHMI. B cBA3M C ueM,

He flonyckaro paboTy K 3aluTe.



ITporokos anasuza OT4era Mogobus
saBejyroniero Kadeapoii / HadaJbHMKA CTPYKTYPHOTO NoApasje/1eHus

3aBeayromuii Kadeapoi / Haya/bHUK CTPYKTYPHOTO [10Apasfe/ieHus 3asB/IsIeT, UTO 03HAKOMHU/ICSI(-ach) ¢
[10/THBIM OTUETOM IOAOBHS, KOTOPEIH OBUT crenepupoBaH CUCTeMOH BBISIB/IEHVS W TIPeOTBPAIeHIs]
[iarMara B OTHOIIEHHH paboThl:

ABTop: Cabur JKanaoc MyTastiImy /s

Haspanue; AlMarh! KanackiHaa LoRaWan TexHonorus Herisinge xenini xxobanay

Koopaunarop: Hypuaun [DKyHyCcoB

Kosdunment nopodus 1:0,7
Kos¢pumment nmopobus 2:0

Tpesora:1

TTocie anasu3a oryera nogo0us 3asegyimmi KadgeapoH / Ha4a/JIbHUK CTPYKTYPHOI'0
nojpasAe/neHnss KOHCTAaTHPYeT C/lefylolee:

1 oGHapyKeHHBIe B paboTe 3aMMCTBOBAHUS SIBJISIFOTCS JOOPOCOBECTHBIMH U He 00/1a/jal0T NPHU3HaKaMK
miaruara. B ces3M ¢ ueM, paboTa NPH3HAETCS CAMOCTOATEILHOM M JIOIyCKAeTCs K 3alluTe;

1 o6HapykeHHbIe B Pab0Te 3aMMCTBOBaHMA He 00/1afjatoT NPH3HaKaMH I/1arkaTa, HO X Ype3MepHoe
KOJTMYECTBO BBISHIBAET COMHEHHs B OTHOLIEHWH 1IeHHOCTH PaboTEI 10 CYIIIeCTBY H OTCYTCTBUEM
CaMOCTOATE/IEHOCTH ee aBTopa. B cBsi3u ¢ ueMm, paboTa Jo/pkHa ObITh BHOBb OTPeJJaKTHPOBAHa C Le/bI0
OrpaHHueHKs 3aMMCTBOBAHMH;

(| o6Hapy>KeHHbIe B paboTe 3aHMCTBOBAHHS SIB/IAKOTCS HE00POCOBECTHBIMU U 00/1a/1a10T IPH3HAKaMU
M/1arHaTa, WiK B Hel CoepyKarcs npejiHaMepeHHble MCKaKeHNS TEKCTA, YKa3bIBarOIKe Ha ITOMBITKH
COKpBITHS HeJo6POCOBECTHBIX 3aMMCTBOBaHMIA. B cBA3M ¢ ueM, paboTa He [OMYCKAeTCA K 3aIlTe.

060CHOBAHUE:
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Mara ITodnuchk 3asedyrouje2o kagedpoll /

HAYABbHUKA CMPYKMYypHO20 noopasoeneHus



KA3BAKCTAH PECITYBJIMKACBIHBIH BUIIM *KSHE FbUILIM MAHUCTPJIITT
COTBAEB YHUBEPCUTETI

FLUTBIMH JKETEKIIIHIH HiKipi '
ILHHHOM,HLIK >1<Q6a
Cé61~1'r XKangoc
5B071900- PagroTexHUKa, SJIEKTPOHHKA XSHE TeneKOMmyHHKauﬁﬂ'

TakpIpsIOBI: ANIMAThI KQJIaChIHA LoraWan TexXHOJIOTHSCH! HETi3iHIe XKemiHi
xobanay ' '

ByJI JMIUIOMIBIK KOOaHBIH Herisri MaxcaTs AnMaTsl KanacslHsiH Hyprbi-Tay
kemenize LoraWan TeXHONOTHSCH HETi3iHIE xenmiHi xoGazay KapacTHIPBLIFaH.
LoraWan TeXHOJOTHACHIHBIH HETi3iHle KeNliHl xobanayasly cyiI0ackl KemiHiH
KYPBLIBIMBI KOPCETIITEH. ' ' :

Byn aumuioMasIK kobana LoRaWan TexHONOTHsCH TaHiaiFaH, cebebi Oy
TEXHONOTHS DHEPIHAHB KONl KaKeT eTMeHTIH [IAFBIH JKOHE KyaTTBUIBIFHI a3
PaAMOTapaTKBIMITAP/BI KOJIIAHA/IBI. _ e

TexuuKanblk GemiMiane LoRa umo3zepi (xornenTparopnapsr), LoRaWAN
semicimin opransik cepBepi, LPWAN TeXHOJIOTHACEL JKOHE LoraWan - IOETKi

KYPBUIFBLIAPE] TaHIAJIFaH. ‘

JIMIIOMIBIK, XKYMBICTBIH MaKCaThbl semini xetinaipy yimuis LoRaWan chIMCBI3
TeXHOJIOTVSICHIH KONZAHy MYMKIHAITiH Taynjay OOJBII TaGBUTaAbL. ANFa KOMBLIFaH
MiHZETTEp TONBIFBIMEH OPbIHAAIFaH.

By xxobana: JlepeKTepi SIEKTPIIK KOCATKEI CTAHLMACHIHBIH »aOIBIKTapbIHAH - '
SHEproXyieHiH napamMeTpiepiH MOHWTOPHHTLIEY XKYHeciHiH 6a3allbIK CTAHIUSACHIHA
L. oRaWan CHIMCBI3 JKeJici apKpUIBI TapaTy MYMKIH/T1 eCeNTeNreH; ‘

YaITel JKYMBICTBIH MOTIH/IK XoHe rpaduKanbK MaTeprallapbA KYPBUILYBI,
GasHIATYBL, paciMIeyl KoHe Ma3MyHbIHA KoipUIaThIH Jkansl Tanantap Mem CT
cail OpbIHJATIFaH. _ 3 :

JIATIOMABIK,  YKYMBIC 90/A-/«eTe XKakcbD» JHereH Oarara OpBIHAAIFaH, al
nuwiomant, Cobur JKanrmoc 5B071900-PaguoTexHuKa, DSJIEKTPOHUKA JKOHC
TeNeKOMMYHHKAIMsap MaMaH/BIFBl  OOHBIHING —TEXHMKA  KOHC - TEXHOJIOTHS
GaKaIaBphl JeTeH aKaJeMHAIIBIK IOpEKeCiH alyFa JaibIK AeI ecenTerMiH.

FuLILIMH KeTeKIIi

BTéz Ka(l)gﬂpaCBIHBIH JIEKTOPBI
=T ¢ H.A. JLhxyHyCcOB
KO0abl

« Sy 5 2019 x.
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KA3AKCTAH PECITYBJIMKACBIHBIH BIJIIM }KBHE‘ FLUIBIM MUHHACTPIITT
COTBAEB YHHUBEPCUTETI :

F'euibiMA meremiﬂiu mikipi
JTUmIOMABIK k002
Cobut JXXannoc
5B071900- PanudTeXHHKa, 3JIEKTPOHHUKA KOHE TeeKOMMYHHUKAIIH

TaxpIpbIOB: ANMAaTHL KaIachiHIa LoraWan TexXHOJOTHACH HeTi3iHe KeIiHi
x)obanay '

_ ByJT IUTUIOM/BIK JKOOaHBIH Herisri MaKcaTsl AJIMaThl KanackiHbIH Hyprel-Tay

cemenine LoraWan TEXHOJOTHSCH HETi3iHAC skesini kobanay KapacTBIPBLUIFaH.
LoraWan TeXHOJIOTHSACHIHBIH Herizinme JKemiHi jxo0amaybIH cy10acsl KeTiHIH
KYPBUIBIMBI KOPCETUITEH.

By1 JUILIOMABIK x06ana LoRaWan TexHOJIOrusACkl TaHIAJFaH, cebebi Oyt
TEXHOJIOTHAS JHEPIrUAHBI KOIl KaXeT eTMEHTIH INAFBIH JKOHE KyaTTBUIBIFBL a3
pafMOTapaTKBIIITap bl KOJI@HaIBL. : ' :

Texuuxanplk Oeonimiame LoRa mmoszepi (KOHILIEHTPATOPNapBEL), LoRaWAN
JKeiciHiH OpTANbIK cepBepi, LPWAN rexmonoruscel xoHe LoraWan - IIeTKI
KYPBUIFBUIAPE! TAHJAIFaH.

JTUNIOMIBIK, KYMBICTEIH MaKCaThl senini xerimnipy yuis LoRaWan chIMCBI3
TEXHOJNOIMMACHIH KOIIaHy MYMKIHZITIH Tanaay GonbIn TaOBUTaBl. AJFa KOMBUIFaH
MiHZETTep TONBIFBIMEH OPBIHIAJIFAH. -

By sxobaza: JlepeKkTepai ITEKTPITIK KOCAIKBI CTAHIIUSCHIHBIH »abIpIKTaphIHaH
3HEeproXxyHeHiH napaMeTpiepid MOHHMTOPHHTiIIEY KYHeCiHiH Ga3alblK CTaHIMACHIHA
LoRaWan CbIMCEI3 JKeJicl apKblIbl TapatTy MYMKiHZITl €CENTeNIeH;

JKaITBl HKYMBICTBIH MOTIHIIK JKOHE rpaMKaiIBIK MaTepraIapAblH, KYPhUTYbL,
GasHmaTybl, paciMaeNyl KoHe MasMYHbIHA KOMBUIATBIH JKayIsl Tanantap Mem L
caii OpBIH/IAJIFaH. ' : | i

JunyioMABI KOpFayra xiGepinai

FuiibIMH JKeTeKIIi

TxET kadeapachlHbIH JEKTOPbI
(% : H.A. JlxyHycoB

‘\/ T
KO/bl
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KA3BAKCTAH PECIIYBJIMKACHI BIIIM :xane FhIIBIM MHWHUCTPIII'T
K.W. COTBAEB arsigarst KASAK YJITTBIK TEHUKAJIBIK 3EPTTEY YHUBEPCHUTETI

I[I/IHJ'IOMI_IBIK KYMBICKA

PELIEH3MA

Cobut XKanmoc MyToiIIyJIb]
5B071900-PaguoTexHHUKA, SIEKTPOHUKA XKOHE TEICKOMMYHUKAIHAIaP

TaxpIpeIOb: «AnMats! Kanacein/a LoraWan TeXHONOIUACE HETi31H/Ie KEeTiHl -

xobanay»
OpbIHganmsL:
a) rpadukanelk 6emim 4 mapak;
0) TyciHiKTeMe 5 OerT.
IKYMBICKA ECKEPTY

Bepinren 6iTipy >kyMbIchiHAa AnMaThl Kanackia LoraWan TeXHOIOTHSCEL
Herizimme XeliHi )xodanay Macernesiepl KapacThIpbUIaibl.

TTamnoM/eIK skyMblc LoRaWan TeXHOIOIMACEIH Tajjayra apHajraH.

Jlurmomsik xymeicta LoRaWAN skeninepiHie cHIarTaManapsl, LoRaWAN
JKemiciHe  KypBUIFBLTApAel ~ TaHgay, LoraWan - IIeTKi  KYpBUIFBLIAPEL
TeXHIOTUAHBIH epeKIIeTiKTepl MEH MaHBI3/[bUIBIFBl KAPACTHIPbLIFaH.

paguKaiblK JKOHE MOTIHIIK Marepuaniap MCTK TamaOpiHa COHKeEC
’Ka3bpUIFaH.

Keii6ip opdorpadusuibIK KaTeaep Ke3necei.

Byl JMIUIOMIBIK k00a »KOrapra OKY OpPBIH/ApBIHBIH TalalTapblHa caii
JKETKUTIKTI JKOraprel Jopexe/e JKa3blUIFaH, a/lbIHFaH HOTHXEICp — Kenepal
KypyJbl Tajljlay JKOHE CallbICTBIPY TEXHONOTHAIApAarsl FBUIBIMA OarpITKa XKayall
Oepel.

KYMBICTBIH BAT'ACBI

Kanmnel, AUMEOMIBIK xobara "eTe MKaKChl' (95%) nmereH Gara, al CTyJCHT
Cobut JKammoc Myrominynsr SB071900 — PaguoTexHHKa, SMEKIPOHHKA KIHE
Te/IeKOMMYHHKAIMS MaMaHJ(GIFEl  OOMBIHINA TEXHHKA JKOHE TEXHOJIOTHANAD
«BaKaIaBphl» aKaJIeMHSIIBIK JIOPEKECIHE YCBIHBIIA/IBL.

( ﬁﬁgaﬂﬁaﬂhl pacTanmbiH
4 “Topnmek 3aBepsio
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