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KA3AKCTAH PECITYBJIMKACBI BIJIIM XOHE FBIJILIM MUHUCTPJIITT
K.H. Corbaes atemnare: Kasak yiITTBIK TEXHHKATBIK 3epTTey YHHBEPCHTETI
AKNapaTThIK JKOHE TeIeKOMMYHHKALHSIBIK TEXHOIOTHANAP HHCTHTYThI
DNEeKTPOHUKA, TeTEKOMMYHHKALUSA ¥oHe FAPBIIITHIK TEXHOJIOTHsIap Kadeapacsl
SB071900 — Paguotexnuka, 3NeKTPOHKKA KIHE TeJeKOMMY HUKALIHSI

BEKITEMIH
Kacgenpa meHrepymici,

TeXH.FHUI.KaH]I.
-~ E.Tamrrait
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JAUMNI0MABIK 5KYMbIC OpPbIHAYFA
TAIICBIPMA

binim anymer Buscarnoe Madusap Aiikeinbepdiyib

TakpipbiOel «Illbimkenm Kanaceinoa 5G 6aiinanvic acenicin YULIMOACMbIDY»

YHUBEPCUTET DPEKTOPBIHBIH «/6» Kazan 2018 . Ne 1162-6 OytipvIzbIMEH
beximinzen.

Aaxmanean sicymoicmor manceipy mepsimi “25” cayip 2019 o,

JIMIIIIOMABIK KYMBICTEIH 6aCTanKb OepimicTepi:

WiMAX ocyiieci, 4G-0e2i OFDMA scane SC-FDMA mexnonozusnapor; 4G-oezi
mooynayus mypnepi, OFDM modynayuscer, 6azaneix cmanyusnap, 2.4, 3.5 sicone 5.6
[Ty ouanasonvinoazel scuinikmix sxconaxmap.

JUIITOMAIBIK XKYMBICTa KapacThIPHUIATBIH Maceenep TiziMi:

a) WiFi coimeoi3 oiceninepin yuomoacmpy;

2) LTE, WiMAX mexnonozuscein manoay;

6) Baszanei cmanyuanapowly Kammy aiimazein ecenmey,;

Ce30asblk MaTepuanap Tisimi (Mingerti cerzbanap on kepcerinyi Tric)

Cer30a mamepuanoaper 11 cnaiioma kepceminzen: 1. Multipass Taparysiven
OFDM cumsonsin enzey; 2. Mymxin WiMAX xenicinin Tomonorusuiapsy; 3. OFDM
QJUICIH ICKE achipy

1 YcembenareH Herisri one6uer aray: /.B.JO. babkos, M.A. Boszuiok, B.H.
Jmumpues. Cucmemvr mobunenoii ceasu /CII6 I'VT. — CI16,1999. — 330c. 2
Kapmawesckuit B.I". u dp. Cemu nodeuxcnoti ceasu. — M.: DKO-TPEH/I2, 2001.3
ITewamrxun A. B. Cucmemvr mobunvroii cészu. Yacmo 1. — Puibunck: PI. ATA, 2008.




JUILTOMJBIK JKYMBICTBI (5k00aHbI) naibIHaAY

KECTECI

benimaep araysl, FeunbiMu sxerexiire Eckepty

KapacThIPBLIATHIH A(OHE KeHecliiiepre

MaceJiesnep TiziMi KepceTy Mep3iMi
Teopusibik 6e1iM 20.01.2019 - 01.03.2019 OPBIHAAJIEI
4G xkemiciH Kypy yuiH | 02.03.2019 - 02.04.2019 OPBIHAAIIBI
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’KaOIbIKTBIH CHIIATTaAMAChI
Ecentey Gemnimi 01.04.2019 — OPBIHIAJIIBI
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ITporokon ananusa OTuera nojo6us
3aBejyromero Kadeapoi / HayaILHUKA CTPYKTYPHOI0 MoApa3ie/IeHns
3aeeayrounmii kabepol / HayaTbHUK CTPYKTYPHOIO IO/pa3/ie/IeHust 3asB/IseT, YTO O3HAaKOMMJICSI(-ach) C

[onHemM oTueTom nono6us, KOTOPBIH Ob1/1 creHepupoBan CucTeMoit BBISIB/IEHUS M [PEOTBPALL|eHHS
f11aruara B OTHOLIEHUH PaboThI;

ABTOp: BikaHoB Maausip AWKbIHOEpiy /LI
Hassanwue: [lIpivkent KanacbiHaa 5G 6aiiiaHbIc »kesiciy YHBIMZACTEIPY

Koopaunarop: Meiipamkyn Tupukatosa

Kospunpent nopo6us 1:0,4
Kosdduument nopobus 2:0

Tpesora:8

[Tocne ananusza oruera nojo0us 3aBeqyrOLHii Kadeapoii / HaYaNBLHUK CTPYKTYPHOI0
[0Apas/e/IeHUA KOHCTATHPYET C/IefyIolyee:

[l obHapyxeHHEIe B paboTe 3aMMCTBOBAHMS ABNAIOTCS 706pOCOBECTHBIMK M He 06/1a8atoT NPU3HAKaMH
naarpara. B ceqsu ¢ yem, paboTa NpU3HAETCH CaMOCTOSTeNBHON 1 AOTIYCKAETCS K 3aLI[HTe;

[l obHapyxeHHbIe B paGoTe 3aMMCTBOBAHMS He 06/1a/jal0T NMPU3HaKaMH TIarkarTa, HO UX upe3MepHoe
KOMUYECTBO BbI3BIBAET COMHEHHS B OTHOLIEHHUH LIEHHOCTH PaboTBI MO CYILECTBY U OTCYTCTBUEM
CAMOCTOATE/IBHOCTH ee aBTopa. B cBssu c uem, paBora AO/KHA OBITh BHOBB OTpe/IaKTHPOBaHa ¢ LieJIbHO
OTrPaHUYeHHs] 3aUMCTBOBAHMIA; _

0l oGHapyxeHHble B paboTe 3aMCTBOBAHMS SBNAIOTCS HezobpocosecTHbIMY M 061azar0T MIPHU3HaKaMH
[U1aruara, Wik B Hel COAePIKATCst MpeAHAMepeHHbIe UCKAKEHUS TeKCTa, YKa3bIBAIOIIHe Ha MOMbITKH
COKPBITHA He/l0OPOCOBECTHBIX 3aMMCTBOBaHMIA. B CBsi3H C ueM, paboTa He Joryckaercs K aiyure.

O6bocHoBaHue:

Hata Ioodnucw 3asedyrowyezo kagedpoii /

HAYAIbHUKA CMPyKMypHO20 nodpasdeneHus



IIporokoa ananu3a Otuera nopobusa HayuyHeiM pyKoBoAUuTE 1€M

3asBAI0, UTO 5T 03HaKOMMCs(-ack) ¢ [To/THBIM 0TYeTOM M0A00Ust, KOTOpEIi 611 creHepupoBad CucTeMoi
BbISIB/IEHWA W NPeOTBPALL|eHMs 1/1aruara B OTHOILLIEHHH paboThl:

ABTOp: BwxaHoB Maaunsap AlikpiHEepAiy bl

Hassannue: [lIsiMKeHT KastackiHga 5G 6aiiiaHbIC XKemiCiH YHBIMIAACTEIPY

Koopaunarop:Melipamkyn ThHprxaHoBa

Koadduuuent nogodusn 1:0,4

Kos¢pdunuent nogodus 2:0

Tpesora:8

IMocne ananusza Oryera MoAoOMA KOHCTATHPYIO Ciefyloliiee:

[] o6HapykeHHble B pafoTe 3aMMCTBOBAHMA SABIAKOTCA JOOPOCOBECTHBIMM M He obmnajgaroT
TpU3HAKaMM TuUlaruara. B cessu c ueM, mpu3Haio paboty CaMOCTOATE/ILHOM Y [IONyCKalo ee K
3allUTe;

O o6HapykeHHbIe B paboTe 3aMMCTBOBaHHA He 00/1ajatoT NPHU3HAKaMU I/1arMara, Ho X UpesMepHoe
KO/IMYECTBO BbI3bIBAET COMHEHMA B OTHOIIEHMM LIeHHOCTH paboThl M0 CYLIecTsy H
OTCYTCTBMEM CaMOCTOSITENILHOCTH ee aBTopa. B cBsisM ¢ yem, pabora Jo/mKHa ObITh BHOBb
OTpeJlaKTUPOBaHa C LieJIbl0 OrPAHHYeHHs 3aMMCTBOBAHHH;

(] oGuapyxeHHble B paboTe 3aMMCTBOBAHUS ABJIAIOTCA He06pOCOBECTHEIMM M 00/1afaroT
MpU3HaKaMy IUIarkara, WIM B HeH COfepXKarcs MpeJHaMepeHHble HCKaKEHHUS TeKCTa,
YKa3bIBAKOIL[Me Ha TOMBITKH COKPBITHS HEZ00POCOBECTHBIX 3aMMCTBOBaHMH. B CBA3M C uem,
He JomycKar paboTy K 3allurTe.



KA3SAKCTAH PECITYBJIMKACEI BUIIM skane F bUJIBIM MUHUCTPJIIT]
COTBAEB YHUBEPCUTETI

FbLJIBIMH )KETEKINIHIH
ITIKTPI

LUMIOMABIK JKYMBIC

buxanos Manusp AWUKBIHOED i VITBI

5BO71900—PaﬂHOTeXHHKa, JJICKTPOHHKA YKOHE TEJIEKOMMYHUKAITHSIIAD

TakbipriGe!:_«I1IbIMKEHT KanachHna 5G OalnaHpIC JKeNiciH yibIMaacTEIpY.

bepinren  6Giripy skymbicema  IlbiMKenT Kaacer LTE, WiMAX
TCXHOJIOTHACBIH  MYJIBTHCEPBHCIHIH  KYPBUIBIMBIH Kobajay — Mecesnenepi
KapacTelpeliafbl. KonaaHBLIATBIH — TeXHONOIrHS YWiH TapaTy kykenepinin
KaONBIKTApbl MeH Kabenb TAHAANIbI JKOHE Tannay sxacanmanbl. ThIFBI3nAymbIH
HEeTI3ri KacHeTTepi KplcKalua GasHuaFan.

HunnoMasik sxymbicTa KapacThIpblIFaH Macelleslep ©Te OpbIHAbL Tapas
Kajacel  GalyaHBIC  KONAAPBIHBIH Ka3ipri  Jkaraifel KaHaraTTaHapPJIBIKChI3.
COHJIBIKTaH ONTHKANBIK 6GajiaHbic KOJNBIH  TapTy THIMII GoJBIn  caHaiajpl.
Kymblcra TEIFBI3NAY Tocinmepi men ONapAbl OPBIHAAY KYPBUIFBLIAPH] TaJIaHFaH.
baiinaneic xomnnapsis, pereHepanusiay y3blHIbIFbl €CeNTelreH.

JMIIOMIBIK SKYMBICTA KApaCTHIPBIIFaH MaceieNiep eTe OpLIHAbL.

bepinren  6itipy sxymbIchinma LTE, WiMAX TexHONOrMsCHH Oapurik
Tacliepin GipikTipy MacelneNepi KapacThIPhIIFaH.

OKOHOMMKAIIBIK GeNiMiHIE OCHI JKOIFa KeTKEH KapakaT MeJIllIepi, ajaM caHel,
TapTLUIATBIH - apHajlap caHbl ecenTenreH. Exbek KOpray »J>KoHE Kayilcismik
HIapaJtapbl YHBIMAACTHIPBLIBII, OPTKE KapChI YCBIHBICTAp JKacaJIFaH.

Kannel, numuioMIeIK >ko6ara 95 7. oru Maiéten Gara KoMbUTBIN, a
cryaeHT bBukaHoB Manusip AMKpiHOepaiyner  SB071900 — Pannorexnuxka,
HICKTPOHHKA KOHE TENEKOMMYHHKALMS MaMAaHIBIFBl GOMBIHINA TeXHHKA XKOHE
TEXHOMOrusIap «0aKanaBpbhy akaJeMUSITBIK IopeKecine YCBIHBLTAJIBI.

FoulibiMu skeTexuri
OTkKT kad.teroTOpH],

TeXH.EBUT.MaruCTphI
%@Z{ bopan6aesa A.
J U(KOJILI)

« » 2019 x.
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KA3AKCTAH PECITYBJIMKACBHI BIJIIM sxone FBIJIBIM MUHUCTPIIIT']
COTBAEB VHUBEPCUTETI

FBIJIBIMU XKETEKINTHIH
ITIKIPI

JIMNIOMIBIK XKYMBIC

buxanos Manusp ANWKBIHOED VI

5B071900-PangroTexHuKA, 3JIEKTPOHHUKA JKOHE TeJIEKOMMYHHKALIHIAD

TaxpipeiOsl:_«IlIpIMKeHT KanackiHaa SG OalnaHbIc JKeiciH YHBIMAACTRIPY.

bepinren  6itipy xyMeiceiHaa IlIeimkent kanacel LTE, WIMAX
TEXHOJIOTUSICBIH ~ MYJIBTHCEPBUCIHIH ~ KYpBUIBIMBIH ~ Jkobanmay — Maceunesepi
KapacTelpeiiagsl. KONJaHBUIATBIH TEXHOJIOTHS YIIIH TapaTy KyHeaepiHiH
aOIBIKTappl MeH Kabellb TaHAaIIbl JKOHE Tanjay jkacajlafbl. TBIFbI3AY/IbIH
Heri3ri KacueTTepl KbICKalla OasHaaIFaH.

JIMITOMIBIK  JKYMBICTa KapacTBIPBUIFaH Macesenep ©Te OpbHAbl. Tapa3s
Kanachl OalgaHBIC O KOJJAPBIHBIH Kas3ipri Kardaipl KaHaraTTaHapJbIKChI3.
COHIOBIKTaH ONTUKAIBIK OailaHbIC JKOJBIH TapTy THIMAL OOJBIN caHaIaibl.
JKyMbIcTa TBHIFBI3AAY TOCUIEPI MEH ONapAbl OPBIHAAY KYPBUIFbLIAPh! TajlJaHFaH.
balinaHsIc JKONAapBIH, pereHepauusinay y3bIHIBIFEl €CEIITEeH.

JIMTUTOMIBIK XKYMBICTa KapacThIPBLIFaH MaceJIe/Iep 6Te OPhIHABI.

Bepinren 0Oitipy sxymeiceigna LTE, WIMAX TtexHonorusicelH OapibiK
TaCiIiepiH OipikTipy Macenenepi KapacThIpbUIFaH.

DKOHOMHKANBIK, 06JTIMIHIE OCBI XKOJIFA KETKEH Kapa)kaT MeJILLEepi, ajlaM CaHbl,
TApTBHUIATBIH apHajap caHbl ecenTtelreH. EHOeEK Kopray JkoHe Kayilci3aiK
mapajiapbl YHbIMAACTHIPBUIBIN, 6PTKE KapChl YCHIHBICTAP JKacaJlFaH.

XKannel, crymedt bBwxanoB Mamusap AlkeiOGepaiynsr  SB071900 —
PasHoTexHUKa, 3JIEKTPOHHKA JKOHE TEeJIEKOMMYHHKAIUsd MaMaHJBIFbl OOMBIHILIA
TEXHHKA JKOHE TEXHOJOTHsUIap «0OaKalaBphl» aKaIeMMsUIBIK J9pEeXKeCiHe allIbIH-
ajla KOprayra YChIHBIIa/bl.

FouibiMu KeTeKIi

OTxKT kad.TeIOTOPEL,
TEXH.FRLI.MarucTphbl
Bopanbaena A.
(KoIBI)
«q» OY 2019 x.

@ KasY T3V 704-23. Iikip



KA3AKCTAH PECITYBJIMKACBHI BUIIM xone FbIJIbIM MUHUCTPJITT
K.U. COTBAEB ateiHaassl KA3AK ¥YJITTBIK TEHUKAJIBIK 3EPTTEY VHUBEPCHUTETI

PELIEH3M
JIUnnoMBIK k002
(5KyMBIC TYPJIEiHiH aTaybi)

BuskanoB Maausp AWKBIHOEDAIVIIbI
(OKyIIBIHBIH aThl XKOHI)

5B071900-PaguoTexHuKa, SIeKTPOHNKA KIHE TeJeKOMMYHUMKALUIap
(MaMaH/IbIKTHIH aTaybl MCH mugpi)

TaxpippibbiHa: «[1IbIMKEHT KalachiHa 5G GaiiaHbIC JKENiCiH YWBIMAACTBIPY?

OpbIHAa/IbL:
a) rpaduKanbiK 6e1iM 5 napax;
©) TyciHIKTEME 70  Oer.

JKYMBICKA ECKEPTY

Bepinren OiTipy KYMBICBIHAA sobana Kasipri yakplTTa KEH Taparad L'TE,
WiMAX skeniciHiH My/IbTHCEPBUCIH sobasayra Tanaay KacaraH.

L.TE TexHOJOTHACHIH sxKobanay Mocenenepi kapacTbipbliabl. KonjaHblnaTbit
TEXHOJOrWs YLUIH Tapary skyfenepiHiH kaOABIKTapbl MEH OITHKANBIK KaOelb
TanIIabl JKOHE Tajjay jKacaylaibl. ThIFbI3HayAbIH HETi3T KacueTrepi KpicKalla
DasinjlanraH.

Junnomaplk xo0ana  ChIBIKTRL KyIIeATKITEPAIH TMaTanapel, 6azanbIK
KYpbUIBIMBI ChI30ACBIHAA CTYACHT ©3 TapalbiHaH KaHIaH JKaKcapTyiap enrisyl
MYMKIHZITIH KepceTe anMaraH.

BepinreH xoOaHbl EHII3y/iH TEXHUKa-3KOHOMHKAJIBIK HerizzeMecl JKoHe
Gu3Hec-Kocmap acajbplHraH.

Keii6ip opborpa@usiibiK KaTeJIep Keszecesl.

JKYMBICTBIH BAFACHI
Ocbl ATOMIBIK, K00aHBI JKOFapbl JI9PEHENC ALl Garanail OTBIpbII, CTYACHT
Bikanos Mauusip ARKbIHOEpALYJIBI ©T€ HKaKChI (95% A+) nereH Gara KOHBUIBII,
crypent 5B071900 - PajoTexHUKa, 2J1EKTPOHMKA HOHE TeJIEKOMMYHHUKaLHs]
MaMaHLIFI GOMBIHINA TCXHUMKA JKOHE TEXHOJIOTHsIAP «BaxanaBpbl» aKaJeMHAIBIK
jopexeciHe YCbIHbITAIbL.
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