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B nanHoit paboTe MOIEpHU3UPOBAHBI U PEATM30BaHbI TA0OpATOPHBIE PAOOTHI
«MccnenoBanne BpPEMEHHBIX U CIIEKTPAJIbHBIX XAPAKTEPUCTUK MOAYITUPOBAHHBIX
curHajaoB» u «MccienoBanue kaHana cBsizu» Ha HoBor Bepcuu MATLAB —R2024b.

Ilens pa®oOThl — yCOBEPIIEHCTBOBATh U MOJEPHU3UPOBATH CYIIECTBYIOIIIE
METOJMYECKHUE MaTepHalibl, a TAKKE pa3padoTaTh HOBBIE IIEMEHTHI JJA0OPATOPHOTO
MpakTUKyMma 1o Kypcy «CHCTeMbI TEIEKOMMYHUKAIUIN.

B pamkax mnepBoit mabGopaTopHOil pabOThl MPOBOIUTCS HCCIEAOBAHKE
BPEMEHHBIX U CIHEKTPAIbHBIX XapAKTEPUCTUK MOIYJIUPOBAHHBIX CHTHAJIOB,
MPOBOJIUTCSI PacyeT 3aBUCUMOCTHU JI€BHALMHA YaCTOThl U MHAEKCA MOIYJSLHUH OT
napamMeTpoB MONIYJIUPYIOIIETO CUTHaA MPU 4YaCTOTHOM M (Da3oBOM MOIYJSIIUU.
Bropas naGoparopHasi paboTa mocCBsIlleHA MOJIETUPOBAHUIO ITUGPOBONA CHUCTEMBI
CBA3U, KaHaJla IIEpPeIayu JaHHBIX U MPOLECcCca BOCCTAHOBIICHHS HECYIIIEW YaCTOTHI,
YTO MO3BOJSIET U3YUHUTh BIUSIHUE UCKAXKEHUW U IMOMEX HA CUTHAJN, 4 TAKXKE MOHSITh
MPUHITUIIBL PA0OTHI IU(PPOBBIX CUCTEM CBSI3U.

Taxxe, ¢ 11eM1bIO aanTauy Ja00PaTOPHOTO MPAKTUKYMA MOJT aHTJIOA3BIYHY IO
nporpamMmy OOy4YeHHUs, OOHOBJICHHBIE METOIUYECKHE MaTepHuaibl [0 TeMe
«HccnenoBanne BpEMEHHBIX M CIEKTPAIbHBIX XAPAKTEPUCTUK MOIYJIUPOBAHHBIX
CUTHAJIOB)» OBLIIM TIEPEBE/ICHbI HA AaHTJIMUCKUH S3BIK.

JlaHHbI J1a0OpaTOPHBIN TPAKTUKyM IOMOTAeT IOHATb, KaKUM OOpa3oMm
pasznuyHbie (HAKTOPHI, TAKUE KaK M3MEHEHHUs YacTOThl U aMIUIMTY/bI, BIUSIOT Ha
Ka4eCTBO CHTHAJIAa W ero nepenady. llomydeHHble 3HAHUS HMCHOJB3YHOTCA IS
yAydIleHus: paboThl CUCTEM CBSI3H, HAIpUMED, JIJIsl pa3paboTku 0osiee HAIEKHBIX U
YCTOWYUBBIX K MOMEXaM TEXHOJIOTWM Tepeadd JaHHBIX, TaKUX KaK MOOWJIbHAs
CBS3b WUJIU UHTEPHET.

JlaboparopHbie pabOTHI, MOJACPHU3UPOBAHHBIE B pPaMKax dTOW JUILIIOMHOTO
MPOEKTa, TMO3BOJSAIOT YIYYIIUTh TIPOLecC OOyYeHHs] CTYIACHTOB CHCTEMaM
TEJICKOMMYHUKALIAM.
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VY nanzenail pabolie MaadpHi3aBaHbl 1 praiizaBaHbl JabapaToOpHbIs pabOThI
«/lacnenaBaHHe yacaBbIX 1 CISIKTPAJIbHBIX XapaKTapbICTHIK MaTyISIBAHbIX CITHAJIAY»
1 «JlacnenaBanHe kaHasa cyBs3i» Ha HoBa Bepcii MATLAB — R2024b.

MbTa mpanbl — yaackaHalillb 1 MaJdpHI3aBallb ICHYIOUBISI METaJbIYHBIS
MaTHIpPBISIBI, a Takcama paclpalaBallb HOBBIA JJIEMEHTHl JlabaparopHara
MpakThIKyMa Ma Kypce « CiCTIMBI TAJIeKaMyHIKaIlbIi.

VY pamkax mnepmiail saGaparopHail pa®OThl MpaBojA3illla JacicIaBaHHE
4yacaBbIX 1 CHSKTPAIbHBIX XapaKTapbhICTHIK MaIYJIsIBAHBIX CIrHANAY, pasiidyBacia
3aJIe)KHACIb JPBIAIIbIl YacTaThI 1 IHAIKCA MAAYISIIbIl 8] TapaMeTpay Maaylordara
CITHAJIy Tphl YacTOTHal 1 (azaBail mamymsibii. Jpyras nabaparopHas paboTa
IpbICBEUaHA MaJIRJISIBAHHIO JIi40aBail CICTOMBI CyBs31, KaHaJla TMepajiadybl JIaHbIX 1
mparpcy ajaHayJIeHHs HACy4Yall dYacTaTbl, IITO Ja3Bajisie BBIBYYbIb YILUIBIY
CKaXX?PHHSY 1 TEepamikoj Ha CirHaj, a TakcaMa 3pa3yMellb MPBIHIBINBI PaOOTHI
J140aBBIX CICTAIM CYBS3I.

Takcama, 3 MaTail amanTalipli JabaparopHara MpakThIKyMa Najl aHIJIAMOYHYIO
mparpaMy HaByYaHHS, aIHYJEHHBIA METAIbIYHBIS MATIPBISUIBI A  TOME
«/lacnenaBanHe 4acaBbIX 1 CISKTPATIBHBIX XapaKTaPBICTHIK MATYJSIBAHBIX CITHAIAY )
OBLII1 TTepaKIaI3eHbl Ha aHTTIIHCKYIO MOBY.

Hanzenbl mabapaTopHbl MPAKTHIKyM JaraMarae 3pa3yMellb, SK PO3HBIS
dakrapsbl, Takis sIK 3MEHBI YaCTaThl 1 aMIUTITY/IbI, YIUIBIBAIOIb HA SKACIb CITHATY 1
AT0 Tiepajady. ATpbIMaHbIS BEAbl BBIKAPHICTOYBAIOIIA /I MAJSMIIIHHS PabOThI
CICTAM CYBSI31, HANIPBIKJIAM, JJI1 pactparioyki OOJbIl HAJ3EHHBIX 1 YCTOMIIBBIX aa
MepaIiKkol TIXHAIOTIN Tepagadbl JaA3€HbIX, TakiX sK MaliapbHas CyBsi3b a0o
IHTOPHOT.

JlabapaTopHubisi pabOThI, MaJdpHI3aBaHbIA Y paMKax raTara JbITUIOMHAra
MpacKTa, Aa3BaANSIONs NAJCMIIbIh MpaldC HaBYy4YaHHS CTyIPHTAY CcicTAOMam
TAJIEKaMyHIKallbIil.
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In this work, the laboratory assignments «Investigation of the time and
spectral characteristics of modulated signalsy» and «Investigation of the
communication channel» have been modernized and implemented using the new
version of MATLAB — R2024b.

The goal of the work is to improve and modernize the existing methodological
materials, as well as to develop new elements for the laboratory practicum in the
«Telecommunication Systems» course.

The first laboratory assignment investigates the time and spectral
characteristics of modulated signals, calculating the dependence of frequency
deviation and modulation index on the parameters of the modulating signal for
frequency and phase modulation. The second laboratory assignment is dedicated to
modeling a digital communication system, data transmission channel, and the
process of carrier frequency recovery, which allows studying the impact of
distortions and noise on the signal and understanding the principles of digital
communication systems.

Also, with the aim of adapting the laboratory practicum to the English-
language curriculum, the updated methodological materials on the topic
«Investigation of the time and spectral characteristics of modulated signals» were
translated into English.

This laboratory practicum helps to understand how different factors, such as
changes in frequency and amplitude, affect signal quality and transmission. The
acquired knowledge is used to improve the performance of communication systems,
for example, by developing more reliable and noise-resistant data transmission
technologies such as mobile communication or the internet.

The laboratory assignments modernized within this diploma project allow for
an enhanced learning process for students in telecommunication systems.



