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1. Ile1n 0cBOCHHSA AMCUMILIMHBI

HensmMn  ocBoeHuss  guctMIiuiMHbl  «CHCTEMBI, CE€TH M YCTpPOMCTBa
TEJIEKOMMYHUKALIWID SBIIFOTCS:

1. IToaroroBka acnMpaHTOB K KaHIMJATCKOMY 3K3aMEHYy IO CIEHUaIbHOCTH
2.2.15 «Cucremspl, ceTH M YCTPOHCTBA TEJIEKOMMYHHKAIM1» B COOTBETCTBHH C
IIPOTPaMMON KaHAMAATCKOI0O MHUHMMYMa M IACIIOPTOM HAYYHOM CHELUAJIBHOCTH C
Y4YETOM KJIFOUEBBIX HAIIPABJICHUN UCCIEA0BAHUN.

2. @opMHUpOBaHUE CHCTEMHOTO B3IUIsila HAa OCHOBHBIE YCTPOMCTBA H
CUCTEMBI TEIEKOMMYHHKALIMM, OCBOCHHME KIIACCUYECKMX METONOB MX pacdeTa Hu
MOJEIUPOBAHUS, & TAKKE MOCTPOEHUS TEIIEKOMMYHUKAIIMOHHBIX CETEM.

3. N3ydeHne NMepCreKTUBHBIX HANPABICHUN Pa3BUTHA TEOPUHM M TEXHUKHU
TEJIEKOMMYHUKALUH.

2. MecTo IMCHUIJIMHBI B CTPYKTYPe NPOrpaMMbl aCIIUPAHTYPHI

Jucnummaa «CHCTEMBI, CETH U YCTPOMCTBA TEJICKOMMYHHUKAIUI» SBISCTCS
00s13aTeIbHONW JTHUCHMIUIMHOM 00pa3oBaTEIbHOTO KOMIIOHEHTa O0Ka «JIMCITUTIITHHBI
(Monmynu)» ydeOHOro IiaHa Hay4dHO# creruaibHocTH 2.2.15 «Cucremsl, cetu u
YCTPOMCTBA TEIICKOMMYHUKAIUI.

3. TpeGoBaHus K pe3yabTaTaM OCBOEHHUS] TUCHUIIUHBI «CHCTEMBbI, CETH U
YCTPOICTBA TEJIEKOMMYHUKALMIN»

B xome ocBoenus agucuumuiiHbl  «CHUCTEMBI, CE€TH UM  YCTPOMCTBA
TEJIEKOMMYHUKALIMID UAET AalibHEIIee (POPMUPOBAHUE SJIEMEHTOB (3HAHUM, YMEHUH,
HABBIKOB U (WJIH) OTIBITA JESTEILHOCTH) aCIIUpaHTa:

CIIOCOOHOCTh K CAaMOCTOSITEIbHOMY O0yU€HHUIO HOBBIM METOJIaM MCCIIEOBAHNUS,

CIIOCOOHOCTH K TOHMMAaHHUIO0 OCHOBHBIX MPOOJIEM B CBOCH MPEAMETHON 00J1aCTH,
BbIOOPY METOJIOB U CPEJICTB UX PEIICHUS;

CIIOCOOHOCTBH CaMOCTOSITENIbHO MPUOOpETaTh U HCIOIb30BaTh B MPAKTUUECKON
JeSTeIbHOCTH HOBBIC 3HAHHWS M YMEHHS, B TOM YHKCJI€ B HOBBIX O0JIACTSX 3HAHHM,
HENOCPEICTBEHHO HE CBSI3aHHBIX CO C(epoi CBOUX MCCIICAOBAHUI;

CIOCOOHOCTh aHAJM3UPOBATh COCTOSIHUE HAYYHO-TEXHUYECKOW MpPOOIIEMBI,
CUCTEMATU3UPOBaTh W 00001IaTh HAYYHO-TEXHUYECKYI0 HWH(MOpPMAIUIO IO TeMe
HUCCICAOBAHMM;

CIIOCOOHOCTH OIIEHMBATh HAYYHYIO 3HAUUMOCTb M MEPCIEKTUBBI MPUKIATHOTO
HCITIOJIb30BAHUS PE3YJIHTATOB UCCIEIOBAaHUM.

B pe3ynbpTaTe 0CBOCHUS TUCUUIIIIUHBI ACTIUPAHT JOJIKEH:

3HaTh:

byHIaMEHTAIbHYI0O  TEOpHIO0 Tepeqaun  HHPOPMAIMH, MOIYJIAIUA |
KOJIMPOBAHMS, METOJIbI aHAIKM3a U MUCCIEAOBAHUS OCHOBHBIX aJTOPUTMOB 00pabOTKH
CUTHAJIOB B CHUCTeMax Tepenayu uH(OpMaIuu, CrocoObl aHAJIOTOBOM M IU(POBOI
peanu3aluy STUX aIrOPUTMOB.



YMeTh:

BBITIOJHATh CHHTE3 M aHaJN3 OCHOBHBIX aJIrOPUTMOB OOpabOTKM CHUTHAJIOB,
IPOBOJUTH JIA0OPATOPHBIE U HATYPHBIE S3KCIEPUMEHTAIIBHBIE UCCIEAOBAHUS, & TAKXKE
KOMIIBIOTEPHOE MOJEIIMPOBAHUE BXOIAIIMX B TEICKOMMYHHMKAIMOHHYIO CHCTEMY
YCTPOWCTB U CUCTEM B LIEJIOM.

Bnaners:

HAay4YHO-TEXHUYECKUMH MeTOoAaMuU IIPOEKTUPOBAHMS, pa3paboTKy,
MOJIECJINPOBAHUS CUCTEM, CETEN U YCTPOUCTB TEJIEKOMMYHHUKALUH.

4. Conep:xanue QU CHUATNIAHBI

OO6mast TpyAOEMKOCTh JUCHUIUIUHBI «CHCTeMBbI, CE€TH M YCTpOMCTBa
TEJIEKOMMYHUKAIIMID cocTaBisieT 3 3aueTHbIX enuHunibl (108 akan. yacos).

4.1. PacnpenesieHnue 00beMa JMCUMILIMHBI 110 pa3jieiaM (TeMam), CeMeCTpaM,
BHUJIaM YueOHOM paboThl U (hopMaM KOHTPOJISI.

< O6bem (B akaj. vac.) DOopMBI TEKYIIETO KOHTPOJIS
s = KonTakTHas pabora yCIIEBaEMOCTH
Q
= é‘ 2 (o BuIaM y4eOHBIX = (no nedensim cemecmpa)
g 2 3 g 3aHATHI) Cp g
< S % R o CP = DopMBI IPOMEKYTOTHON
5 59 JIK | IIP oJ = aTTecTaluu
o A PYK. (no cemecmpam)
1 4 1 6 2 2 2 YcrHOE cobecenoBanue
1 4 5 5 2 2 5| o BI)IHOJIEICHI/IC MPAKTUYCCKUX
3aaHUi
1 4 3 6 2 2 2 YcTHOE cobeceoBanme
1 4 4 5 5 5 5| o BBIHOJ'II;ICHI/IG MPAKTUYECKUX
3aaHUI
2 4 5 6 2 2 2 VcTHOE cobecenoBanme
5 4 5 5 2 9 5| 9 BBIHOJ'II;IeHI/Ie MPAKTUYCCKUX
3a1aHni
3 4 7 6 2 2 2 YcTHOE cobeceoBanme
3 4 8 5 2 2 5| o BBIHOJ'II;ICHI/IG MPAKTUYECKUX
3aaHUI
3 4 9 6 2 2 2 VcTHOE cobecenoBanme
3 4 10 5 2 2 5| o BBIHOJ'II;ICHI/IG MPAKTUYECKUX
3aaHUI
4 4 11 6 2 2 2 VYcrHOoe cobecenoBanue
4 4 12 5 2 2 5| o BBIHOJII;ICHI/IC MPAKTUYCCKUX
3a1aHuil
4 4 13 6 2 2 2 VYcTHOE cobecenoBanme
4 4 14 5 2 2 5| o BI)IHO.]'II;IGHI/Ie MPAKTUYECKHUX
3aaHUI
5 4 15 6 2 2 2 VYcrHOoe cobecenoBanue
5 4 16 5 2 2 5| o BI)IHOJ'II;IGHI/Ie MPAKTUYECKHUX
3aaHUI
6 4 17 6 2 2 2 YcrHOe cobecenoBanue
6 4 18 6 2 2 2 | 4 | BeimonHeHHe MPaKTUYECKUX




< O06mwem (B akaj. yac.) @DOopMBI TEKYIIETO KOHTPOJIS
s e KonraktHas pabora yCIIEBAEMOCTH
Q
= § 2 (o BugaM y4eOHBIX = (no nedensim cemecmpa)
é 2 8 % 3aHATHI) cp %
< 3 E R o CP z DopMBI IPOMEIKYTOUHON
5 8 | JIK | IIP | nmon 2 aTTeCTalu
T A PYK. (no cemecmpam)
3aJaHUN
Ho marepuazam 16 16 | Dx3amen
Kypca
Beeros4 1158 36 | 18 | 18 | 0 |36/ 36
cemecTpe:
Bcero: 108 | 36 | 18 | 18 0 36 | 36

4.2. HammeHoBaHUe U CO/IePKAHUE PA3/1€JI0B JUCUUILJINHbBI

Homep
HaumeHnoBaHue TeMbl Coaepxxanue TeMbl
TeMblI
AJIUTUBHbBIE U MYJIbTUILJIMKATUBHBIE IOMEXH.
Beenenue: pagnokanaibl
MatemaTnueckoe OnMcaHue OCHOBHBIX BUI0B
1 Y CUTHAJIBI IIEpEaun
pasvoKaHaioB U curHanoB. OCHOBHBIE 33]1a4l TEOPUU
uHpOpMaNny. .
IOMEXOYCTOMUUBOCTH.
OnTuManbHbIN 10 KPUTEPUIO MUHUMYMa CPEIHETO PUCKA
IIPUEMHHUK C ITOJIHOCTBbIO U3BECTHBIMHU ITapAMETPaMH.
OnTumanbHbIe CUHTE3, CTPYKTYpa, BEPOSITHOCTH OLIMOOK IIEPBOTO U
2 IIPUEMHMKH TTOJTHOCTBIO BTOPOTo pooB. ONTUMAaNIBHBIN U KBa3UONTHUMAJIbHbIE
HU3BECTHBIX CUTHAJIOB ¢unbTpel. [Ipuemuuku curnanos AT, UT u OT:
ITOPUTMBI pabOThI U TOMEXO0YCTOWYMBOCTH MPHEMA.
HebaiiecoBckre MpUEMHHKH.
OnTuManbHbIe 0 KPUTEPUIO MUHUMYMa CPETHEr0 pUCKa
OnTtumanbHbIe purep! yMa cpel puck
IPUEMHHKH CO CIy4yaiiHOM HavaibHOH (a3oi, yacToToH, ¢
MIPUEMHHUKHN CUTHAJIOB CO
3 . 3amupanusmu. [Ipuemuuku curnanos AT, UT u ODT.
CIIy4alHBIMHU .
CTpyKTyphl, HOMEX0YCTOWYMBOCTH NpuemMa. L{udposas
napameTpamu

peasinzansi aNIropuTMOB IpUEMa.

CuHXpoHu3anus B
4 U(pPOBBIX CUCTEMaX
nepeaadu HHGpopManuu

Buasl cuHXpoHU3a1MK B IU(POBBIX CUCTEMaX Mepeiadn
uHpopmanuu: pazosas, TAKTOBas!, LIUKIOBAS U JP.
OnTumanbHast QUIbTpaus HENPEPHIBHBIX TApaMETPOB B
cucrtemax rnepeaauu nHpopmauuu. OnTumanbHas
¢bmIbTpanus AMCKPETHO-HEMPEPHIBHBIX MAPKOBCKUX
IPOLIECCOB.

Koauposanue B
5 M(POBBIX CUCTEMaX
nepeaadu HHGpopManuu

N365ITOYHOCTH UCTOYHHMKA COOOIIEHHS. MeTOo 1B
yMeHbleHus n30eitouHocT. Teopema K. IllenHona o
KOJAUPOBAaHUM HUCTOYHMKA. KoaupoBaHue peueBbIxX
CHUTHAJIOB U CUTHAJIOB BUICO M300pakeHUH. 3amada
oMeX0ycToHYrBOro KoaupoBanus. Knaccugpukarus
MIOMEXO0YCTOMUUBBIX KOJOB. biiokoBbIe KOABI M UX
nexonupoBanue. [Ipumepsl BaxkHEHIINX OJOKOBBIX KOJIOB.
[{uknuyeckune KoJibl, METOIbI UX IEKOAUPOBAHUSI.
CBépTOUHBIE KOABI, X KJIacCU(UKaLKA U OCHOBHBIE
XapaKTePUCTUKU. MeTo/1bl IeKOMPOBaHUs CBEPTOUHBIX




Homep

TeMLI HaumeHoBaHune TeMbI Conep:kanue TemMbl

KOJIOB.

Hosble nn¢poBble CUTHANBI B CUCTEMAX MepeJadn
unpopmanuu: QAM, OFDM, SQPSK, SOQPSK, FOQPS,
CPM u np. MeToibl MOy JISIIIMM M IEMOY A, MsATKHe
nemoxaynaropsl. Jlemonynstop Burepou. Jlemonymnstopst ¢
00paTHOM CBA3bIO 1O peleHn0. COBpeMEeHHbIE
nomexoycroiunssie Kojel: LDPC, Typ6okost
npousBeaeHus. Jlexonepsl ¢ MArkuMu Bxogamu. CUcTeMsl
MIMO.

[TepciekTuBHBIE
6 TEXHOJIOTUU Tepeaadu
1 poBoii HHPOpPMAITHH

4.3. JIabopaTopHubie padorsl (JIb)
Y4eOHBIM IJITAHOM HE MPEyCMOTPEHBI.

4.4. llpaktnueckue 3ansatus (I1P)

Ne | Homep Temsl N TpynoemkocTs
Temaruka npakTUYECKUX 3aHITHHA
/0 | OUCUUIUIMHBI (B akaj. yacax)
1 1 KommbrorepHoe MonenupoBaHue KaHAJIOB Iepeaavu 4
nudpoBoi nHbOpMaIUu
2 2 Pacuer KBa3HONTAMAIbHBIX ¢unsTpoB. Onpenenenue 2
MIOMEXOYCTOMYUBOCTH KOTE€PEHTHBIX aJIFTOPUTMOB.
CuHTE3 anropuTMa HEKOT€pEHTHOTO MTPHUEMa CUTHAJIOB
3 3 C  peneeBCKOWl  orubaromeid U paBHOMEPHO 4
pacmpeneneHHoN Havdaibeon (pa3oil, onpeaeneHue ero
MTOMEXO0YCTOMUHUBOCTH.
4 4 KommbprorepHoe MoAenupoBaHWE CUCTEMBI TaKTOBOMU 4
CUHXPOHM3AIIHIH.
5 5 Pa3paboTka komepa u Jnekonepa OJIOKOBOrO KoOJa. 2
KomneroTepHoe MoienrpoBanue anropurma Burepou.
6 6 Pa3paboTka KOTE€peHTHOTo alropuTMa JAEMOIYJISIUU 2
curaana SOQPSK/
Bcero: 18

5. Y4eOHo-MeTOoAUMYecKOe oOecmedYeHre s CAMOCTOATEJbHOH pPadoThI
00y4arIIMXCs M0 JUCUMUILITIMHE

Buasl camoctosTenbHOM paOoThl O0ydYaromerocsi, MOPsIIOK U CPOKH €€
BBITIOJIHEHUSA

MOATOTOBKA K JEKIUSM W MPAKTUYECKUM 3aHATHSAM C MCIOJIb30BAaHUEM
KOHCHEKTa JIEKIHUM, MaTepuagoB MPAKTUYECKUX 3aHITUH M TPUBEICHHBIX HIXKE
(n 8.1 u 8.2) UCTOYHUKOB (B COOTBETCTBUU C PACIIUCAHUEM 3aHSATUN );

opopMJIECHHE OTYETOB 1O BBIMOJTHEHHBIM TPAKTUYECKUM 3aJaHUSM H
TEOpETHYECKAs MOArOTOBKA K UX c1a4ye (B COOTBETCTBUH C PACIIMCAHUEM 3AHSTHI).

[IepedyeHb BOMPOCOB ISl MTPOBEACHMS TEKYIIETO KOHTPOJISI U MPOMEXKYTOUHOM
aTTeCTalliM — B COOTBETCTBUU C TEMATHUKOMN TUCHUTLIAHBI.



6. ®oHA OLEHOYHBIX CPEICTB AJIS MNPOBEICHUH TEKYyLIero KOHTPOJIs
yCIIEBAEMOCTH M NIPOMEKYTOYHOM aTTecTalui 00y4alomuxcs M0 AUCHUILIHHE

6.1. Onucanue nokasaresieii 1 KpuTepueB OLEHUBAHMSA 3HAHUI, YMEHUIN U
BJIQJICHUN Ha Pa3UYHbBIX dTanax ux (popMupoBaHus, OMUCAHHE IITKAJ OLEHUBAs

6.1.1. Iloka3areJu M KpPUTEPUM OLEHHBAHMA, HCHOJIb3yeMble HIKAJbI

oncHuUBaHUuA
IMoka3arenn Kpurepun CpencrBa HIkasbi
OlleHUBAHHS OlleHNBaHUS OlleHUBAHMS OlleHUBAHMS
Texywuii konmponw:
[TpaBUIILHOCTH BBITIOJIHEHHUS | BBIMOJIHEHUE YCTHBIX/TMChMEHHBIX
4yeOHBIX 3aJaHul 3aJlaHul, TECTUPOBAHUE
Ymenue Y A ’ a ’ p [xamna 1
apryMEeHTUPOBAaHHOCTb
BBIBOJIOB IIpomesxcymounas ammecmayus:
9K3aMEH
Texywuti KOHMpoONL:
BBITIOJTHCHHUE YCTHBIX/TTMCHBMEHHBIX
[TpaBUIIBHOCTH U MOJIHOTA .
3aJlaHul, TeCTUPOBAHUE
3HaHue OTBETOB, ITyOMHA [Mkana 1
MOHMMAaHHUS BOIIpOca
IIpomesxcymounas ammecmayus:
9K3aMEH
Texywuti KOHMpoONL:
O060CHOBaHHOCTD U BBIIIOJTHEHHUE [TPAKTHUECKOTO
apryMEeHTHUPOBAHHOCTb 3a/laHusl, TECTHPOBAHHE
Baanenue pry p . a ’ p [Mkana 2
BBITIOJIHCHHS YUEOHOM
JESITEIIbHOCTH Ilpomesicymounas ammecmayus:
9K3aMEH

6.1.2. Onucanue MIKaJa OLEHUBAHUS CTeNEeHH C(POPMUPOBAHHOCTHU 3HAHUIA,
YMEHMH U BJIAJICHUH
IlIkana 1. Ouenka copMUPOBAHHOCTH 3HAHUM, YMEHUH U BJIaJICHUM

O6o3HaueHus ®opmyIpoBKa TpeOOBaAHMIT
K cTeneHu c)OpMUPOBAHHOCTH 3HAHMI, YMEHUH U
Hudp. Ouenka BJIaJIeHUI
3HATD YmMmerh Biaagernb
. OtcyrcTBUE OTtcyTcTBUE
1 HeynosnerBoputensHo | OTCyTCTBUE 3HAHUIMA .
YMEHUM HaBBIKOB
YactuuHo
®parMeHTapHbIE ®parMeHTapHOE
2 HeynosnersopurensHo OCBOEHHOE
3HaHUs IIPUMEHEHNE
YMEHHE
B nenom
H B uenom
OOmue, HO He YCIENTHOE, HO HE
YCHEIIHOEe, HO HE
3 VY IOBIETBOPUTENBHO | CTPYKTYPUPOBAHHBIE | CHCTEMATHYECKH
CHUCTEMATHYECKOE
3HAHUS OCYLIECTBIIIEMOE
MpUMEHEHNE
YMEHHE
CdopmupoBaHHbIe, B nenom B uenom
HO cojieprKalue CIEIIHOE, HO CHEIHOE, HO
4 Xopouio Aepaaril y ’ y ’
OTJeNIbHBIE TIPOOEITbI coJieprKalye coJieprKaliee
3HAHMUSI OTJIeIbHbBIE OTJEJIbHbIE




O6o3HaueHus ®opMyJIMpOBKa TpeOOBAHUIT
K cTeneHd c)OpMHUPOBAHHOCTH 3HAHMH, YMEHUI H
Hudp. Orenka BJIaJIeHUI
3HaTh YmMmerh Baagern
po6Oesbl yMeHHe pooebI
MIPUMEHEHUE
HABBIKOB
YcenenrHoe n
CdopmupoBaHHbIe
CdhopmupoBaHHOE | CHCTEMATHYECKOE
5 OTan4HO CHUCTEMAaTHUYECKHE
yMEHHE MIPUMEHEHUE
3HAHUS
HABBIKOB

HlIkana 2. KomruiekcHas orieHKa C()OPMHUPOBAHHOCTH 3HAHUH, YMEHHUM U
BJIaJCHUU

O0o3HaueHusd

Hudbp.

OneHka

®opmyMpoBKa TPeOOBAHMIA
K cTeneHd cGOPMHUPOBAHHOCTH 3HAHUI, YMEHUH U
BJIAJICHU I

1

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He umeer He0oOXOAMMBIX MPEICTABICHHA O IPOBEPSIEMOM
Marepuaie

2

VY 10BJIETBOPUTEIHHO
WK
HEYIOBJICTBOPUTEIHHO
(no yemompenuro
npenooasameisi)

3HaTh HA yPOBHE OPUEHTHPOBAHMS, IpeacTaBieHuil. CyObeKT
YYCHHS 3HAET OCHOBHBIC MTPU3HAKU UM TEPMHUHBI U3y4aeMOTO
AIIEMEHTA COJEPIKAHUS, MX OTHECEHHOCTh K OMpeeNIeHHOM
HayKe, OTpaciiu WM OOBEKTaM, y3HAaeT HX B TEKCTaXx,
M300paXeHUSIX WIM CXeMaxX W 3HAeT, K KaKUM MCTOYHHKAM
HY>KHO 00paiaTthcs Jyuisi 00s1ee IeTaJbHOTO €r0 YCBOCHUS

yI[OBJ'ICTBOpI/ITeJ'ILHO

3HaTh U YMETh Ha PenpoOAYKTHBHOM YpoBHE. CyOBEKT yueHus
3HACT W3YYECHHBIH OJJIEMEHT COJEPKaHUS PENPOAYKTHUBHO:
IIPOU3BOJILHO BOCIIPOU3BOJUT CBOM 3HAHUS YCTHO, TUCBMEHHO
WIH B IEMOHCTPUPYEMBIX JIEHCTBUSAX

Xopowo

3HaTh, YMETH, BIAJETh HA AHAJIUTHYECKOM YPOBHE. 3Has Ha
pPENpOAYKTUBHOM YpPOBHE, YKa3blBaTb HAa OCOOEHHOCTH U
B3aMMOCBSI3M HM3y4YEHHbIX OOBEKTOB, HAa HUX JIOCTOMHCTBA,
OTpaHUYEHUs, HCTOPUI0O M MEPCIEKTHBBI Pa3BUTHUS U
0COOEHHOCTH JUIsl pa3HbIX 00BEKTOB YCBOCHMSI

OTIIMYHO

3HaTh, yME€Th, BJAJETh Ha CHCTEMHOM YypoBHE. CyOBeKT
YUEHHs 3HAeT W3yUYEHHBIN 3JEeMEHT COJAEp)KaHUs CHCTEMHO,
MPOM3BOJIFHO W JIOKa3aTEeNIbHO BOCIPOM3BOJUT CBOHM 3HAHMUS
YCTHO, MUCBMEHHO WJIM B JEMOHCTPHUPYEMBIX JCUCTBUSX,
YUUTBIBAasT W YKa3blBasi CBS3M W 3aBUCHUMOCTH MEXIy 3THUM
BIIEMEHTOM U JPYTMMHU 3JIEMEHTaMU COJAEp)KaHUs ydeOHOM
JUCIHTUTMHBL, €r0 3HAYMMOCTh B COJCpKAaHWU Y4eOHOH
JMCLUIUIMHBI

6.2. TuNoBbIe KOHTPOJILHBbIE 32JaHUS UJIH HHbIE MATEPHUAJIbI, HEOOXOTUMBIC

JJIA

OLCHKHU

3HAHMH,

YMEHHUH,

HaBBIKOB U (WJIM) ONbITA JIEITEIBHOCTH,

XapaKTEePHU3YIONMUX ATanbl (HOPMUPOBAHMS 3HAHWUN, YMEHUA W BIIAJICHUIB MPOIECCE
OCBOCHHMSI 00pa30BaATEIHHON MTPOTPAMMBI.
Tumnosbie BONPOCHI

H 3aJJaHud JJd TEKYmEero KOHTPOJIsA (OHGHKa



c(OpPMHPOBAHHOCTH 3JIEMEHTOB (3HaHWM, YMEHHH, HAaBBIKOB) B paMKaX TEKYILIEro
KOHTPOJIS IO TUCIUIUIMHE) IO pa3ziesiaM AUCIUTLITUHBI

Ilpumeput 6onpocoe no meme 1:

1. laTb onpeneneHue aJuTUBHBIX U MYJIbTUIIMKATUBHBIX TTOMEX.

2. MaremMatuueckoe onrcaHue 0eaoro rayCCoBCKOro myma.

3. @usnyeckue MNPUYMHBI M MATEMAaTHYECKOE ONHCAHWE 3aMUPAHHU B
JEKAMETPOBOM KaHaJle.

Ilpumep npaxmuueckozo 3ad0anusn no meme 1:

PaccuntaTh  €BKIMOOBO  PAacCTOSIHUE  MEXAY  JIBYX-, YEThIpEX- W
BOCBMUITIO3UIIMOHHBIMU curHanamu OT.

Ilpumepol 6onpocos no meme 2:

1. Uro Takoe cpeaHuil pUCK B 3aJadye€ ONTHUMAIBHOTO IMpPUEMA MOJHOCTHIO
W3BECTHBIX CUTHAJIOB?

2. Kakue orpaHuueHHsi JTOKHBI BBITIOJHSATHCS TMPU CHUHTE3E 0aleCOBCKOIO
IIPUEMHHKA?

3. Chopmynupyiite kputepuii Heiimana-ITupcona.

Ilpumep npaxmuueckozo 3a0anusn no meme 2:

PaccuuTtaTh cpeqHIO BEpOSTHOCTH OMMOKM mpu mnpueMme curhaioB OT c
nesuanueii Gassl +60°. CpaBHUTE pe3ysbTaT cO CIIydaeM IpHEMa IIPOTHBOIIOIOKHBIX
CUTHAJIOB.

Ilpumepwt 6onpocoe no meme 3:

1. Yem Qusnuecku OOBICHSACTCS HEUYBCTBUTEIBHOCTh HEKOTEPEHTHBIX
QITOPUTMOB TNpUEMa K HauaabHOU (aze?

2. [Touemy npu npueme curnanoB JJODT npoucxoauT crapuBaHue OnmooK?

3. Kak TexXxHWYeCKH YCTPAHHWTh CIApUBaHWE OLIMOOK IMPHU MPUEME CHUTHAJIOB
JODT?

Ilpumep npaxmuuecxkozo 3a0anus no meme 3.

JlokazaTb, 4YTO CHUTHaJl Ha BBIXOJIE OJHOTO IUIeYa KBaJpaTypHOTO
HEKOTE€PEHTHOI0 IEMOAYJISATOPA MPECTABISAET COO0M OrudaroUy 0 CUTHAIA Ha BBIXOAE
COTJIACOBAHHOTO (hUIIBTpA.

Ilpumepuvt 6onpocoe no meme 4:

1. Bunpl cucteM CUHXpOHHU3AIUU B PUEMHUKE ITUGPOBBIX CUTHAJIOB.

2. 1151 9ero UCToab3yeTcss CKpeMOIMPOBAaHKE IMTOTOKA TIEPEIaBaeMbIX JaHHBIX ?

3. N3o0pa3ute CTPyKTYpHYIO cXxemy Aemonyistopa curHaioB OT ¢ oOpaTHOU
CBS3BIO I10 PELICHUIO.

Ilpumep npaxmuueckozo 3a0anusn no meme 4:

C moMmoIpr0 KOMITBIOTEPHON MOJIETH MPU OTHOIICHHsIX curHai/urym ot 0,1 1o
10,0 oueHHUTH MKUTTEP TAKTOBOM CETKM B CHUCTEME TAKTOBOM CHHXPOHHU3AIMHU CO
CABUTOM TIEPEMHOXKAEMOM MOCIE0BATEILHOCTH Ha MOJOBUHY TAKTOBOTO MHTEPBAJA.

Ilpumepuot 6onpocoeé no meme 5:

1. B ueM paznuurie cCBEpTOYHBIX U OJJOKOBBIX KOJOB?

2. Kakoii ko1 Ha3bIBaeTCSI CUCTEMATHYECKUM?



3. IIpu xakoi N30BITOYHOCTH OJJOKOBOTO KOJa OOHAPYKUBAKOTCS JIBE OITUOKU 1
IIPU KaKOW UCIIPaBJISIOTCA?

Ilpumep npaxmuueckozo 3a0anus no meme 5:

BBeaute Ha pemeTdatoil guarpaMMe CBEPTOYHOTO KOJA OAHY OIMHOKY H
MOKAXUTE, KaK C MOMOIIBIO anroputMa ButepOu oHa ucTpaBIisieTcs.

Ilpumepot 6onpocoé no meme 6:

1. Yem ¢msuyecku oOycmoBneHo mpeumymectBo cucteM MIMO mnepen
cucremamu SISO?

2. KakoBsl ocHOBHBIE focTonHCTBA curaaiga OFDM?

3. KakoBa 1menb HCIHOJB30BaHUS TICEBAOTPOMYHOIO KOIUPOBAHHS IPHU
dbopmupoBanuu curnana SOQPSK?

Ilpumep npaxmuueckozo 3ad0anus no meme 6:

C moMoIpl0 KOMITBIOTEPHOM MOJENH OIleHUTe CIekTphl curHama QPSK,
OQPSK, SOQPSK. CpopmynupyiiTe BBIBOABI IO MOIYYEHHBIX PE3yJIbTaTaM.

Ilepeyenb  BONMPOCOB I  NOATOTOBKH K  3K3aMeHY  (OLEHKa
c(OPMHPOBAHHOCTH  BJEMEHTOB  (3HaHWI, yMEHWI, HABBIKOB) B  paMKax
IIPOMEKYTOUHOM aTTeCTAl[MU MO JUCLHUIIINHE).

1.  MaremaTnuecKkoe onrcaHue OCHOBHBIX BUIOB PaJMOKAaHAIOB U CUTHAJIOB.
2.  HcrouHuKH MOMEX B CUCTEMAX PalOCBSI3H.
3. OcCHOBHBIE 33Jaud  TEOPUU  ONTHUMAIBHBIX METOJOB  IpUEMA:

oOHapy»eHue, pa3IMdeHue, OlleHKa apaMeTpoB, PUIbTpaIus, pa3pelieHUe CUTHAJIOB.
3amaun aHajau3a U CUHTE3A.

4. [Tonsitue cpennero pucka. CHHTE3 MIPUEMHUKOB IOJHOCTBEO M3BECTHBIX
CUT'HAJIOB, ONITUMAJIbHBIX 110 KPUTEPUIO MUHUMYMa CPEIHETO PUCKA.

S. BbiBon BbIpaxkeHMsI Ui OTHOIICHHS NPaBIONOAOOUS MpU TNpueMe
JBOWYHBIX MOJIHOCTBIO U3BECTHBIX CUTHAJIOB.

6. BeposiTHOCTH OmIMOOK NEPBOTO M BTOPOTrO POAOB B ONTHUMAIBHOM
KOTE€PEHTHOM ITPUEMHHUKE.

7. OnTtumanbHbli mpueMHUK KoTenbHUKOBA, CPEIHSS BEPOSATHOCTh OLUMOKU
JUJIS1 IPOU3BOJIBHBIX CUTHANOB U curHasioB AT, UT, OT.

8. [IpuemMHuk oOHapyKeHHs, ONTHUMaJIbHBIA 1O KpuTtepuro Helimana-
IIupcona.

Q. KpuBbie oOHapykeHHs ¥ paboure XapaKTePUCTUKH TIPUEMHHKA.

10. IlocnenoBarenbHBIA OOHAPYKHUTEIb.

11. OntumanbHble OalleCOBCKHE TMPUEMHUKH CHUTHAJIOB CO CIIy4alHOM
HadaJIbHOU (Ha30ii.

12. BepostHOCTH OMMUOOK TEPBOTO W BTOPOTO POJOB B ONTUMAIHLHOM
HEKOIE€pPEHTHOM ITPUEMHUKE.

13. OntumanbHblii npueMHuk Helimana-Ilupcona curHaioB co ciaydailHOM
HavyajabHOU (ha3oil.

14.  OntumanbHble 0ale€COBCKHE TNPUEMHHUKH CHUTHAJIOB CO CIy4YailHBIMH
HavyaibHOU (ha3oil u orudaroIei.



15.  OntumaneHbiii pueMHUK Helimana-IlupcoHa curHamoB co ciydaitHOMN
HadaJIbHOU (Da30i 1 OrHOArOIICH.

16. Anroput™M MakcuMyMmMa NpPaBIONOJOO0US MOCIEAOBATEIBHOCTH MAJIS
ONTUMAJIBHOTO IpreMa curiasioB MHO®.

17. AJiropuT™Mbl MakCUMyMma MpaBIONOJ00MS CHMBOJA ISl ONTUMAaJIbHOIO
npueMa curaasio MHO®.

18.  Anroputmsl npuema curHainoB MH® ¢ oOpaTHO# CBS3bIO O PEUICHUIO.

19. TIlpumenenue anroputMa ButepOu npu onTUManibHOM MPUEME CUTHAJIOB
MH®.

20. CornacoBaHHbIN GQUIBTP.

21. KsazumonTuMaibHBIA QUIBTP.

22. @unbtp Kanmana.

23. OnTtuMmanbHash HENUHEWHass (QUIBTpaIUs JUCKPETHO-HENMPEPhIBHBIX
MapKOBCKUX CUTHAJIOB. ANITOPUTM (PHIIBTPALIHH.

24. OntuMmanbHas HEIWHEWHAss (UIBTpaIUs JIHUCKPETHO-HEMPEPHIBHBIX
MapKOBCKUX CUTHAJIOB. AJITOPUTM MEPEIPUCBOCHUSI.

25. biokoBbIe KOABI: CTPYKTYypa KOJOBOTO CJOBA, MOPOXKAAIOIIAs MAaTPHUIIA,
IPOBEpPOYHAs MaTpHUIla, CUHIPOM.

26. TypOoxonsl mpousBeAeHUs. METOIbI JEKOAUPOBAHMS.

27. Koawr LDPC. MeTob1 1eKoIupOBaHUS.

28. Cseprounble KoJbl. AnroputM daHo.

29. CaepTouHbIE KOJbl, ANITOPUTM JeKOAUpOoBaHUs Butepou.

30. Ha3naueHue W OCHOBHBIE XapaKTEPUCTUKU CHUCTEM CHUHXPOHU3AIUU B
MPUEMHUKE IU(PPOBBIX CUTHAJIOB.

31. CkpemOmupoBaHME TOTOKa TIEPENABAEMBIX [AHHBIX: HA3HAUYCHHUE W
peayin3anus.

32. IlepemexxeHue nepenaBaeMbIX CHUMBOJIOB: HA3HAYCHHE U PealTU3allvs.

33. Pa3znecenHslil mprueM, METOABI pa3HECEHUS.

34. JlomeTeKkTOpHOE CIOKEHUE Pa3HECEHHBIX CUTHAJIOB.

35. IlocnenerekTopHOE CIOKEHUE PA3HECEHHBIX CUTHAJIOB.

36. Cucremsr MIMO.

37. IIupoxomosIOCHBIC CUCTEMBI TIepenadn Mu¢POoBoi HHGOPMAIHH: 00J1acTH
MPUMEHEHUS U BUIBI.

38. Cucremsl I1I1PY ¢ mocuMBOIBHON ¥ BHYTPUCUMBOJIBHOM MEPECTPONKON
pabodeil 9acTOTHI.

39. IupoxomosOCHBIE CUCTEMBI C MPSMBIM PACIIMPEHUEM CIICKTPA.

40.  MeTtombl 60PHOBI C MEKCUMBOJIBLHBIMY TTOMeXaMu. ONITUMATBHBINA TIPUEM,
aJlanTHBHAS KOPPEKIUs KaHaIa.

6.3. MeToanueckue MaTepHuaJibl, onpeaessiioe Npoueaypbl OLeHUBAHUS
3HAaHWW, YMEHUH, HABBIKOB U (HJIM) OTBITA ACSTEIHHOCTH.



[Ipouenypsl u cpecTBa OLCHUBAHUS SJIEMEHTOB 3HAHUM, YMEHUH U BIAJICHUN
1o AucIUIIMHEe «CUCTEMBI, CETH U YCTPOUCTBA TEIEKOMMYHHMKALIHID)

CpeacTBo OleHUBAHUSA
. IIpomexyTouHBII
Texymuii KOHTPOJIb
IIpouenypa KOHTPOJIb
NpoBeAeHUs Brimonnenue Beinonnenue Beinonnenue Brinonnenue
YCTHBIX MIMCBMEHHBIX MIPaKTUYECKUX TECTOBBIX OK3aMeH
3aJaHui 3aJaHui 3aJaHui 3aJaHuN
ITo ITo ITo Ilo B cootBercTBHM C
IIpongomxuTenbHOCTD
KOHTpOS YCMOTPEHUIO YCMOTPEHUIO YCMOTPEHUIO YCMOTPEHHIO MPUHSITHIMU
npenojaBaTeliss | IMperojaBaress | MpenojaBaress | mpernojaBaTeis | HOpMaMU BPEMEHHU
®opma npoBeIeHU . [IncemenHsIit [IncemenHsIi IIncbmeHnHbI B nucemenHOM
VYerHbll onpoc
KOHTPOJIA onpoc onpoc onpoc dhopme
Bua nposepounoro VYcrHble [Mucemennsie | [lpaktuueckue | ITucbmeHHBIH | DK3aMeHAIIMOHHBII
3aJaHus BOIIPOCHI 3aJaHus 3aJaHus onpoc oumier
OTBeTHI B OTBeTHI B OTBeTHI B OTBETHI B
®opma oTyeTa YcTHBIE OTBETHI MMUCbMEHHOM MUCbMEHHOU MACbMEHHOM MMACbMEHHOM
dbopme dbopme dhopme dhopme
Pa3marounsriit Her CrnpaBouHas CrnpaBouHas CnpaBouHas CnpaBouHas
MaTepuai JUTEpaTypa JuTepaTypa JUTEepaTypa JUTEpaTypa
7. MeTOJIH‘IeCKI/Ie YKa3danuss JIdd oﬁyqalomnxcn nmo OCBOCHHUIO
AUCIHUIIJINHBI
I[I/ICI_[HHJII/IHa «CI/ICTGMBI, CE€TUu u YCTpoﬁCTBa TGHCKOMMYHHK&HHﬁ))

NpeAyCcMaTPUBAET JIEKIIMM W MPAKTHUYECKUE 3aHATHS. YCHEIIHOE H3yYCHUE
JUCHUTUIMHBL TpeOyeT TOCEIIeHUs JEKIUM, aKTUBHOM pabOoThl Ha MPAKTHUYECKUX
3aHITHX, BBIMOJTHEHUS YIEOHBIX 3a/IaHUM MPEToaBaTesl, 03HaAKOMJIICHHUS C OCHOBHOM
Y JIOTIOJTHUTEJIbHOW JINTEPATYPOU.

B xoxae nekmnuii nmpenojaBaTeb U3araeT U pazbsICHSIET OCHOBHBIC, Hanbosee
CJIO’KHBIC TIOHSITUS TEMBbI, a TaKXKE CBA3aHHbBIE C HEM TEOPETUUYECKUE U MPAKTUUECKUE
npoOJjieMbl, JaeT PEKOMEHJAlMM Ha TMPAKTUYECKOE 3aHsATHE W YyKa3aHUsS Ha
CaMOCTOATENbHYI0 PaboTy.

IIpu moAroTOBKE K JEKIIMOHHBIM 3aHSTHSIM aclHUpaHTaM HEOoOXOIUMO: Tepen
OUepeTHOM JICKIIUEH HEOOXOJUMO MPOCMOTPETh KOHCIIEKT MaTepuaia MpeablayIiei
nexkiuu. [lpu 3aTpyaHeHUsX B BOCHPUITHU Marepuana CileayeT OOpaTUThCA K
OCHOBHBIM JIMTEPATYPHBIM HMCTOYHHMKAM. Eciu pazoOparbcsi B MaTepHalie OmsTh HE
yAaloch, TO oOpatuTech K JeKTopy (mo rpaduky ero KOHCYJbTAllMi) WIH K
MpEenoAaBaTelio Ha MPAKTUYECKUX 3aHSITUSX.

[IpakTuueckue 3aHATHsI 3aBEPIIAIOT U3YUCHHE HAanOOJee BAKHBIX TEM y4eOHOM
TUCUMIUIMHBL. OHM CIyXaT JUIsl 3aKpEeIuieHUsT W3YYEeHHOTO0 MaTepuasa, pa3BUTHS
YMEHUH 1 HAaBBIKOB IMOJTOTOBKH JIOKJIAJI0OB, COOOIIEHUH, MPUOOPETEHUS OIbITa YCTHBIX
NyOJIMYHBIX  BBICTYIUICHUH, BEJACHUS JUCKYCCUH, AapTyMEHTAllMd ¢  3allUThI
BBIJIBUTAEMBIX TIOJIOKEHUM, a TakKe JUIsi KOHTPOJIA TperojaBarelieM CTEIeHU
MOATOTOBJIEHHOCTH aCIIMPAHTOR MO U3y4aeMOU TUCITUTIIINHE.

[Ipy moAroTOBKE K MPAKTUYECKOMY 3aHSITHIO aCIIUPAHTHl UMEIOT BO3MOKHOCTh
BOCIIOJIb30BaThCS KOHCYJIbTAITUSMHU MPETo1aBaTesl.



[Tpu moAroToBKe K NPAKTUYECKUM 3aHATUSAM acClMpaHTaM HEOOXOAUMO:

IPUHOCUTh C COOOM PEKOMEHJOBAHHYIO IIPENOAABAaTENIEM JINTEPATypy K
KOHKPETHOMY 3aHATHIO;

JI0 OYEPETHOI0 NPAKTHUYECKOTO 3aHATHS 110 PEKOMEHIOBAHHBIM JINTEPATYPHBIM
UCTOYHUKAaM MpopaboTaTh TEOPETUYECKUH MaTepual, COOTBETCTBYIOLIEH TEMBI
3aHATHUSA,

B Ha4aJle 3aHATUHN 3a1aTh [IPENO1aBaTENI0 BOIIPOCHI 10 MATEPHAILY, BBI3BABILIEMY
3aTpy/HEHMSI B €r0 INOHMMAHMM M OCBOCHUU IMPU PELICHUHU 3a7a4, 3aJaHHBIX I
CaMOCTOATEIILHOTO PEILICHNUS;

B XOJI¢ CEMUHApa J1aBaThb KOHKPETHBIE, YETKUE OTBETHI 110 CYIIECTBY BOIIPOCOB;

Ha 3aHATHM JOBOJUTH KAXAYK 3a7ady J0 OKOHYATEIbHOIO peuIeHUS,
JEMOHCTPUPOBaTh MOHMMAHUE NPOBEACHHBIX PacyeToB (aHAJIM30B, CHUTyalHil), B
cllydae 3aTpyIHEHHUI oOpanarbes K Mpeno1aBaTesio.

AcnipanTaM, IPOIYCTUBIIUM 3aHATHUS (HE3aBUCUMO OT MPUYMH), HE UMEIOLIUE
MIACBbMEHHOI'O PEIICHUS 3a/1a4 WJIM HE MOATOTOBUBIINECS K JAHHOMY IIPAaKTHUYECKOMY
3aHATUIO, PEKOMEHIYETCs HE II03)KE 4YeM B 2-HENCNIbHBIM CPOK SBUTHCA Ha
KOHCYJIBTALIMIO K MPENOJABATENI0 U OTUATATHCSA 10 TEME, U3YUYaBIICHCS HA 3aHITHU.
AcCNHpaHThl, HE OTYUTABIIHECS 110 KAKI0M HE MPOPaOOTAHHOW UMH Ha 3aHITHSIX TEME
K Haydajay 9K3aMEHAllMOHHOM CECCHH, HE JOIYyCKAKTCS K DK3aMEHY.

8. PecypcHoe o0ecnieuyenue Qv CIATLTHHBI

8.1. OcHOBHAa M JONOJIHUTEIbLHAA Y4eOHAas JJUTEpPaTypa, He00XoAuMAst 15l
OCBOCHMS TUCIHUILINHBI

a) OCHOBHAS JINTEPATypa:

1. EnuceeB A. B., IToropenosa B. A., CtponeB A. A., Xytopiies B. B. Teo-
pPETUYECKHE OCHOBBI TEICKOMMYHUKAIIMOHHBIX PAJUOTEXHUYECKHX CHUCTEM U
ycTpoiicTB. — M.: ®usmariur, 2023.— 448 c.

2. Tuxsunckuii B.O., TepentseB C.B., KoBans B.A., Jlepsatkun E.E. Pazputne
cereit moOunbHOU cBaA3u oT 5G Advanced k 6G: TPOEKTHl, TEXHOJIOTHUH,
apxuTekTypa. 2-e uza.gon. — M.: Texnocdepa, 2024 — 368 c.

3. ,Cucremsl u cetu niepenaun nHpopManuu. Y4uebHoe mocodue s By30B. [lon
pen. Mazens! P.b. M.: U3n. MAU 2021 — 312 c.

4. Cusbix B.B., Illaxtapun Bb.M. CnyuaiiHpie mpouecchl B paJIUOTEXHUKE U
aBroMarnke. — M.: I'opsiuas nunus-Tenekom, 2020. — 285 c.

5. bunaraunos K.3., ApcenneBa A.3., Mensitno B.B., Msanosckuii C.B.
OcHOBBI TTOCTPOCHUS U (PYHKIIMOHUPOBAHUSI MOOMIIBHBIX CHCTEM Tepeayd JaHHBIX:
yaebHoe nocobue — CI16: U'TMO, 2023. — 157 c.

0) 1ONoJIHMTEIbHAS JIUTEepaTypa:

6. TuxonoB B.M., XapucoB B.H. Crartucruueckuii aHamm3 © CHHTE3
PAAMOTEXHUYECKUX CUCTEM U ycTpoicTB. M.: ['opsiuas nunus — Tenexom, 2021. —
608 c.

7. Cepruenko A.b., YmakoB B.H., IBanoB M.T. PagnoTexuuueckue menu u



curHanbl. — M.: [Tutep, 2019. — 336 c.

8. Cxmsap b. IludpoBas cBs3b. TeopeTHdeckue OCHOBBI M TPAKTUYECKOE
npuMeHeHune, Bropoe uznanue: [lep. ¢ anri. — M.: U3narensckuii oM «BunbsMcey,
2003. — 1104 c.

9. Aiipuuep D.C., [xepuc b.Y. IludpoBas o00paboTka CHUTHAJIOB:
npakTHueckuid moaxoa. — M.: Bunbsamc, 2018. — 992 c.

10. TIlIpoxuc JIxx. Hudposas casws: Ilep. ¢ aurm. / JIx. Ipoxuc; H.J.
Knosckuii. — M.: Pagno u cBsa3p, 2000. — 800 c.

8.2. Pecypchl HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTu MHTEpHeT,
Heo0X0AMMbIe JJI 0CBOEHMS TN CHUILTUHBI

1. http://library.mirea.ru/

Hay4HO-TexHHuYeckas oudmuorexka PTY MIUPDA

2. https://e.lanbook.com/

ANeKTpOHHO-O0nbMMoTeuHas cuctemsl (ObC) U3narenbcTBa «JIaHby

3. https://passport.rsl.ru/

Poccuiickas rocynapcTBeHHas OubnroTeka

8.3. UHpopmanuoHHbIe TEXHOJOIMH, UCIOJb3YEMBIE INPU OCYIIECTBICHUN
00pa30BaTEeNBHOTO MpoIlecca MO AUCHUIUIMHE, BKIIOYas IMEpeueHb MPOrpPaMMHOTO
obecniedyeHrss 1 THPOPMAILIMOHHBIX CIIPABOYHBIX CUCTEM:

— makeT opucHbIX nporpamm Microsoft Office;

— maket oducHbIx nporpamm LibreOffice;

— TIaKeT MPUKIIAJIHBIX TPOrPaMM MHKEHEPHO-HAYUHBIX PaCYeTOB M YUCICHHOTO

MozenupoBaHus Scilab;
— cpena i pazpaboTku mporpaMmHoro odecrnieuenust Qt Creator 5.6.

8.4. MartepuajbHo-TexHUYeckasi 0a3za, HeoOXoauMas IJisi OCYIIECTBICHUS
00pa30BaTeILHOTO MPOoIecca MO TUCIUTIIIUHE

— y4eOHO-HayuHble Jabopartopuu Kadeapbl paguod’IeKTPOHHBIX CHUCTEM H
KoMITJIeKCOB IHCTUTYTa palnOdICKTPOHUKH U HHPOPMATHKH

— ydeOHas ayAUTOPHS;

— KOMIIBIOTEPHBIN KJIACC.
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