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Crpykrypa u cogepxkanue Y MKJ]

1. AHHoTanu#A

1.1 VYdyeOnas mnporpamMma IUCHUIUTHHBI «BBeneHue B 1udpOBYHO 00pabOTKY CHUTHAIOBY.
SIBJISIFOIIEHCS. OJHOW W3 OCHOBHBIX MPO(PHIUPYIOMIUX CIEIHATBHBIX JUCIHHUILIIHH MaruCcTPaTypbl
OpPUEHTHPOBAHA Ha MIOATOTOBKY BBHICOKOTPO(ECCHOHANTBHBIX KaJPOB B 00JIACTH TEIEKOMMYHUKAITHH,
YMEIOIUX 000CHOBaHHO H 3(PPEKTHBHO MPUMEHSTH CYIIECTBYIOIINE U OCBAMBATH HOBBIC METO/IBI B
00paboTKe CUTHAJIOB.

1.2 TanHas aucuumiinHa 0a3upyeTcst Ha pe3ysibTaTaX OCBOCHHUS CIEAYIOUIMX JTUCIUITINH:

- "UndopmanmonHblie TeXHOIOTHU"

- "BBenieHne B TEIEKOMMYHHUKAIIMOHHBIE CUCTEMBI"

Pe3ynpTaTsl M3yueHus JaHHOW JUCUMILIMHBI UCTIOIB3YIOTCS MPU U3yUYEHUH CIACAYIOINX AUCIUILINH:
- "Teopus nocTpoeHus: THPOKOMMYHUKALIMOHHBIX ceTel U cucteM";

- "Cuctembl OecrIpoOBOTHOM CBSI3U".

KomnereHnnuu, mnonydeHHble NP HM3YYEHMM JAaHHOW AMCUUIUIMHBI, HEOOXOIMMBI TaKXKe JUIs
YCIIELIHOTO TPOBEJEHHUS] CAMOCTOSTEIbHONM HAay4YHO-HCCIIEOBATENbCKOM pabOThl U BBITOJHEHUS
BBIITYCKHON KBaTU(PUKALMOHHOMN pabOTHI.

1.3. Jnst mpoxosKAeHHs] JTaHHOW JUCHUIUINHBI CTYACHT JI0JKEH:
- 3Hamb OCHOBBI IO KypCcaM: MaTEMaTHYECKOTO aHaIN3a, 00111asi TEOPUH CBSI3H
- yMemp TIPUMEHSATH OTMEUYCHHBIC 3HAHUS TP PEIICHUH COOTBETCTBYIOIIUX 3a71a4
- 6/1a0€eMmb HABBIKAMHU ITPOTPAMMHUPOBAHUSI.
1.4. JIucuMruinHbl, M3y4eHHE KOTOPBIX SIBIAETCS HEOOXOIMMOW 0a30i i OCBOCHHUS JTaHHOM
JUCIUIUIMHBL CIIEAYIOIIME - OCHOBBI PAJMOTEXHUKH, OOIas TEOPUHM CBSI3U, KYPCHI SI3BIKOB
POrpaMMHUPOBAHUS.
2.3. TpynoeMKOCTb JUCHUILIMHEL: B aKaJieMHUecKuX yacax — 180, B kpenurax -5

2.3.1. OObeM TUCHMIUIMHBI U BUABI Y4eOHOH paboThI

Bcero, B
Buasbl yueoHoii padoThl aKaj.
Jacax
1. O6u1asi TPYA0EMKOCTh H3YUEHHUsI JUCIHUILUIMHBI 10 CEMECTPaM, B T. 4.: 180
1.1. AynuTopHsble 3aHATHS, B T. 4.: 68
1.1.1. JIexiun 34

1.1.2. IlpakTudecKue 3aHsATUs, B T. 4. -
1.1.2.1. O6¢cyskieHre MPUKIATHBIX IPOCKTOB -
1.1.2.2. Keiicol -
1.1.2.3. JlenoBble UTPBL, TPEHUHTU -
1.1.2.4. KoHTpOsIbHBIE pabOTEHI -
1.1.2.5. Pertenue 3amau -

1.1.3. CeMuHapHI -

1.1.4. JJabopaTopHbie pabOTHI 34

1.1.5. Ipyrue BujsI (YKa3athb) -

1.2. CamocrosTenpHas paboTa, B T. U.: 58




1.2.1.IloaroroBka K 3K3aMeHaM

1.2.2.]Ipyrue BUIBI CAMOCTOSITEIEHOHM paOoTHI, B T.4. (YKa3aTh)

1.2.2.1. IlucpMeHHBIE JOMAIIIHHE 3aJaHUs

1.2.2.2. KypcoBbie paboTsl

1.2.2.3. Dcce u pedepats

1.2.2.4. llpyroe (yka3aTh)

1.3. KoHcynpTanuu

1.4. Ipyrue MeTo sl U GOPMBI 3aHATHI

W TOroBbIii KOHTPOIB (IK3aMEH, 3a4eT, AU(. 3a4eT - YKa3aTh)

IK3aMeH
54
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1 2 3 4 5 6
MOJIYJIb 1. OCHOBBI IIU®POBOM
CBA3U 10 7 3
Beenenue 1 1
Paznen 1. llndpoBasi 00padoTKa CUTHAJIOB 4 3 1
CBSI3U
Tema 1.1. Ilpeumywiecmea yughposoii 3 5 1
C653U NO CPABHEHUIO C AHATI020801 C6:A3bI0
Tema 1.2. Heoocmamxku uyugpoeoii ceasu
2 1 1
N0 CPAGHEHUIO C AHA020801l CEA3BIO
MOAVYJb 2. DOPMATUPOBAHUE N » g 3
MOAYJISAIUS OCHOBHOM IMOJIOCHI
Pa3nen 2. CucreMbl 0CHOBHOMH I0JIOCHI 5 5
4acToT
Tema 2.1. @opmamuposanue anano2o6oi 3 5 1
ungpopmayuu, Teopema Haiikeucma
Tema 2.2. Teopema evioopxu, Hmnynvcnasn 3 5 1
6b100PKA UU UOealbHAaAs 8bI00PKA
Tema 2.3. Ipdpexmul comnauposanus u 3 5 1

KeaHmoeaHusA
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MOAYJIb 3. PABHOMEPHOE U
HEPABHOMEPHOE 13 8 5
KBAHTOBAHUE
BBenenue 1 1
Pa3nes 3. PaBHOMepHOe KBAaHTOBaHHE 2 1 1
Tema 3.1. Hmnynbcno-k0006asa mooyaayus 3 5 1
(HKM)
Tema 3.2. Hepagénomephnoe keanmoeanue 3 2 1
Tema 3.3. Komnanouposanue, 4 9 5
Xapaxmepucmuku KOMRaHOUPoOBaHus
MOYJIb 4. TIEPEJJAYA OCHOBHOM s s 10
MHOJOCHBI HACTOT
Paznen 4. Tunbl curnanos PCM 0 0
Tema 4.1. Heeso3spam k nynw (NRZ) 3 1 2
Tema 4.2. ®a3zosoe koouposanue 3 1 2
Tema 4.3. MHnozoypoeneswtit 060ouuHblil 3 1 5
K00
Tema 4.4. Bwioop ¢popmer cucnana PCM 3 1 2




Tema 4.5. oum na cnoeo UKM u 6um na
CUMEBON

2.3.3 ConeprkaHue pa3JeiaoB U TEM JTUCIUIIINHBI

MOJIYJIb 1. OCHOBBI IU®POBOW CBA3M

Beeoenue
KpaTkas ucropuyeckas crpaBka O pa3BUTUU Teopuu HuppoBoii cBszu. [locTaHOBKa MPOOIEMBI.

OcHoBHbIe TOHATHA TeopuH. Hexoropsie 3akoHbI 00padoTku 1udposoit nHopmarun. Conepxanue

TACTUIUIUHE [1,4].

Pa3nes 1. [ludpoBasi 00padoTKa CUTHAIOB CBSI3H

Tema 1.1. Ilpeumyuiecmea yugpoeoii cea3u no CPAHEHUIO ¢ AHANO20801 CEA3BIO

Tema 1.2. Heoocmamku yugpooit céaszu no cCpagHeHuIo ¢ AHa1020801 C6A3b10

MOJYJb 2. POPMATUPOBAHUE U MOAYJIAINA OCHOBHOU NOJIOCKHI

Pa3neq 2. OcHOBBI KJIaccupukanmuu

Tema 2.1. @opmamuposanue ananozosoii ungopmawuu, Teopema Haiitkeucma
dopmaTHpOBaHUE SBISIETCS MEPBBIM BaXKHBIM 3TarioM 00pabOTKHU cUrHaia B UQpoBoii cesa3u. Llensb
dopmaTupoBaHUsI — TapaHTUPOBATh, YTO COOOIICHHWE MM HCXOJAHBIM CHTHAJl COBMECTHMBI C
mudpoBoii  00paboTkoil. DopmaTHpoBaHHE TEpenavyd IPEICTaBIsIET COOOH TmpeoOpa3oBaHUE
UCXOAHON HH(pOpMaIK B I poBbie cuMBoIIbl. Korna ucnosb3yercs cxkaTue JaHHBIX B IOTIOJHEHHE
K (hopMaTUPOBAHUIO, STOT MPOIECC HA3BIBAETCSA UCXOIHBIM KOAHUPOBAHHEM.

Tema 2.2. Teopema evioopku, Hmnynvcuasn evl0opKka unu uoeaibHasn 6bl00pKa

Br16opka HenpephIBHOTO CUTHAJIA BBIMOJIHAETCS HECKOJIBKUMHU crioco0amu. B ocHOBHOM,
CYIIECTBYET TPH THIA METOIOB BEIOOPKH. Eciu ¢yHKIMS BBIOOPKHU TIPEICTABIISET COOO0M
MOCEA0BATEIHHOCTh UMITYJILCOB, TO METO/1 HAa3bIBAETCS UMITYJILCHON BHIOOPKOW MITH UCaIbHOMN
BBIOOPKOH.

Tema 2.3. Dphexmul camnauposanus u K6AHMOBAHUA




HmnynbcHas BBIOOpKa NPUBOJUT K BEIOOpKaM, muprHa T KOTOPBIX MpUOIMKaeTCsl K HYJIIO.
bnarogaps aToMy coaepkaHue MOLTHOCTH B MTHOBEHHO JUCKPETU3UPOBAHHOM MMITYJIbCE

npeHeOpexumMo Mao. Takum 00pa3oM, ITOT METOJ] HE NOJXOAUT JUIsl Lieel epeaadH.

MOAYJIb 3. PABHOMEPHOE I HEPABHOMEPHOE KBAHTOBAHHUE

Tema 3.1. Hmnynvcrno-xoooean mooyaauus (MKM)

NmnynscHo-kogoBas moaynsuus (MKM) oTHocHuTes K KilacCy CUTHAJIOB OCHOBHOM MOJIOCHI YacToT,
IIOJyYEHHBIX W3 KBAaHTOBAHHbIX cUrHanoB PAM mnyrtem KoaMpoBaHMsI KaXJI0H KBAaHTOBAaHHOMU
BEIOOPKH B IIH(PPOBOE CIIOBO.

Tema 3.2. Hepasnomepnoe keanmosanue

B My nbcHO-K0I0BOI MOy ISIIMU TapaMeTpbl BPEMEHH U aMIUTUTY bl BHIPAXKAIOTCS B JUCKPETHOM
dopwme. [Iporece nuckperusanuu npeodpazyeT HenmpepbIBHbIE 3HaYeHNS (POpMaTHPOBAHUS BPEMEHU
Y MOJYJISIIUU OCHOBHOM IOJIOCHI aHAJIOTOBOT'O CUTHAJIAa B 3HAYEHMsI TUCKPETHOTO BpeMeHu. [Iponecc
KBaHTOBAHUS ITpeoOpa3yeT HEMPEPhIBHBIC 3HAYCHHS aMIUIUTYAbl B KOHEUHBIA (JUCKPETHBIN) HAOOp
JOTYCTUMBIX 3HAYCHUH.

Tema 3.3. Komnanouposanue, Xapaxmepucmuku KOMRAHOUPOGAHUA

HepaBHOMepHOE KBaHTOBAaHHUE MPAKTHYECKHU TOCTUTAETCS ¢ IOMOIIBIO MPOIIecca, Ha3bIBAEMOTO
KOMIIaHAMPOBaHUEM. DTOT MPOLIECC HAa3bIBAETCs C:kaTueM. B pecuBepe 3kcrnaniep BbITOIHSAET

00paTHy10 QYHKITHIO CXKATHSI.

MOJYJb 4. IEPEJJAYA OCHOBHOM NOJOCKI YACTOT

Pa3nen 4. Tunsl curnasos PCM
Tema 4.1. Heeozeépam k nyaiw (NRZ)
I'pynna NRZ, BeposiTHO, siBisieTcss Haubosiee yacTo ucnoib3dyeMoil gopmoit curnana PCM. Eciu
CUTHAJI OCTAeTCs Ha KaKOM-TTH00 HEHYJIEBOM YPOBHE B T€UEHHE Bcero OMToBOro uHTepBasa T, To oH
Ha3bIBACTCS CUTHAJIOM 0e3 Bo3Bpara K HyIto (NRZ).
Tema 4.2. Dazoeoe koouposanue
B cxeme ¢ ¢azoBbIM KOJUpOBaHHMEM BPEMEHHAs MO3MIIMS BO3SHMKHOBEHMS WM Tepexoaa (HopMbl
MMITYJIbCHOTO CUTHAJIa UCIIOIB3YETCS ISl pa3iIMUeHUs Pa3IMUHbIX JIOTHUECKUX YPOBHEM.
Tema 4.3. Muozoypoeneewtii 060UYHbLI KOO
JIBon4HBIE CUTHAIIBI, KOTOPBIE UCIIOJIB3YIOT TPU YPOBHSI JUI KOAUPOBAHUS IBOMYHBIX JAHHBIX BMECTO

ABYX ypOBHeﬁ, Ha3bIBAKOTCA MHOI'OYPOBHEBBIMU IBOWYHBIMH CUT'HAJIAMHU. K sToii TpyHaIie OTHOCATCH



ounomsipusie cxeMbl P3 u P3-AMMU. DTta rpymnmna Takxke coaepKuT (GopMaThl, Ha3bIBa€MbIe TUKOJIOM
U TyOOMHApHBIM.

Tema 4.4. Bwioop ¢popmel cucnana PCM

[Iporiecc popMaTupoBaHus BKIIOYAET MPEeoOpa30BaHNE aHATIOTOBOW HH(POPMAIIMK B OUTOBBIN TTOTOK
MOCPEACTBOM AMCKPETHU3AINU, KBAHTOBAHUS U KoaupoBaHus. Kaxapiit ananmorosslii oOpasert
npeobpasyercs B cioBo PCM, cocTositiiee U3 rpymibl OUTOB.

Tema 4.5. 6um na cnoeo HKM u 6um na cumeon

Korna napopmanrionnpie BEIOOPKH 0€3 KaKOTro-T11M00 KBAHTOBAHUS MOAYJIUPYIOTCS B UMITYJIbCHI,
PE3yNbTUPYIOIIYI0 HMITYICHYIO MOAYJISIIIMIO MOYKHO HA3BaTh aHAJIOTOBON UMITYJILCHOU
monyisiiueld. CyIiecTByeT TPH OCHOBHBIX CIIOCO0a MOIYJISIIUN HHPOPMAITUT
MOCIIE0BATEIIHFHOCTHIO UMITYJIECOB. MBI MOYKEM M3MEHSTH aMIUTATY Ty HMITYJIbca (MMITYJIECHO-
aMILTUTY IHast Moy isiiusi, PAM), mosnoskenne (MMITy IbCHO-TTIO3UIIMOHHAsT MOy isiiusi, PPM) u
MPOAOHKUTEIBHOCTD (MO ATUTEIBHOCTH UMITYJIbCA WIIH ITUPOTHO-UMITYJIECHAS
moayisinus, PDM unu PWM).

2.5.Pacupenenenre BECOB 0 MOAVIISIM U hopMaM KOHTPOJIS

Beca
Beca
HUTOTOBBIX
Beca onenok pe3yJIbTHPYIO
OLICHOK 9
Beca ¢popm Beca ¢popm | mpomesKyTOUYHBIX IDOMEKVT el OneHKn
TeKYIHX NPOMEKYTO KOHTpOJIel 1 I())qﬂmxy NMPOMEKYTOYH
KOHTpOJIel B YHBIX €3y/JIbTHPYIOLIHNX .. | BIX KOHTpoOJIei
e3 JI;LTI/I KOHTpoJIei I:)uznox TI;I); lil:nx KomTpoIen U ouerﬁcu
DopmMbl KOHTPOJIeH pesy py P Y B
IOLIHX B OLleHKaX KOHTpoJIeil B C3VIBTH HTOr0BOIO
OLICHKAX MPOMEKYTO HUTOTOBBIX P z)meﬁp KOHTPOJIsI B
TeKYIHX YHBIX OLIEHKAaX zuemce pe3yJIbTHPYIO
KOHTpOJIeli | KOHTpoJieH | MPOMeKYTOUHBIX el oleHKe
N NPOMeEXKYT
KOHTpO.1ei HTOr0BOIO
OYHBIX
. KOHTPOJIS
KOHTpoJIei
Bua yueOHoi MI MM M| M| M Ml M2 M3
1
paboTHI/KOHTPOJIS 2 |3 |1 |2 |3
KonrpossHas paborta 1 1
Tect
Kypcoas pabora
JlabopaTopHble paboThI 1 1
IMucemeHHbIe JOMAIIHUE
3aJaHus
Pedepar
Occe
CeMuHapsI
Pemenue 3amau

! Vaebup1iit Mogyns



Beca pesynbTupyromumx 0,5 |05
OLICHOK TEKYIIHX
KOHTpPOJICH B UTOTOBBIX
OLICHKAX MPOMEXYTOUHBIX
KOHTpOJEi

Beca onenok 0,5 0,5
TIPOMEXYTOUHBIX
KOHTPOJIEH B UTOTOBBIX
OLICHKAX MPOMEKYTOUHBIX
KOHTpoOJIei

Bec utorosoii onienku 1-ro 0,5
MPOMEKYTOUHOTO KOHTPOJIS
B pE3YJbTUPYIOLICH OLICHKE
IMPOMEIKYTOYHBIX
KOHTpOJIEi

Bec utoropoii onenku 2-ro 0,5
MIPOMEKYTOYHOTO KOHTPOJIS
B PE3YJIBTUPYIONICH OLICHKE
MIPOMEKYTOUHBIX
KOHTpOJIEH

Bec urorosoii oueHku 3-ro
MIPOMEXKYTOYHOTO KOHTPOIIS
B pE3yJBTUPYIOIIEN OLICHKE
MIPOMEXKYTOUHBIX
KOHTpoOJIei

Bec pesynbrupyromei
OLICHKH IPOMEKY TOUYHBIX
KOHTpOJIEH B
Pe3yIbTUPYIOLIEH OLICHKE
HUTOTOBOTO KOHTPOJIS

0.4

JKk3aMeH/3a4eT (OLEHKA
HTOTOBOr0 KOHTPO.151)

(ax3ameH)
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3. Teoperuueckmuii 610K

PexoMeHnayvemas JurepaTypa

1. DIGITAL COMMUNICATION Digital-Communication.pdf

4. IlepedyeHb BONPOCOB UTOTOBOT0 KOHTPOJIS

OCHOBBI IU®POBOU CBSI3U

Beenenue

Hudposas 06paboTKa CUTHATIOB CBS3H

[IpeumymiecTBa U POBOI CBSI3U MO CPABHEHUIO C aHAJIOTOBOM CBS3BIO
Henocratku 1iudpoBoii CBSA3M M0 CPAaBHEHUIO C AaHAIOTOBOM CBS3BIO

Tumnosas 010K-cxeMa 1 peodpa3zoBaHus




Kanasel nugpoBoii cBsizu

TenedoHHbIN KaHAT

OnTOBOJOKOHHBIN KaHa

CrnyTHUKOBBIN KaHAII

Knaccugukamnus curaanaos
JleTepMUHUPOBAHHBIE U CIIyYalHBIE CUTHAJIBI
[leproauueckuie HeMEPUOANUECKUE CUTHAIIBI
AHaJI0roBbI€ ¥ TUCKPETHBIC CUTHAIIBI

OHEeprus U CUTHAJIbI MOIHOCTH

Oyukust Unit Impulse

WNudopmanmonnas eMKOCTh

[Ipenen lllennona ayst mHGOPMAITMOHHONW EMKOCTH
Ilepenaya naHHBIX

[TocnenoBarenpHas U napajenbHas neperada
[TapamnensHas nepenava

[TocnenoBarenbHas nepenaya

CpaBHeHMe

CHHXpOHHAas U aCHHXPOHHAs Iepeaada
AcUHXpOHHas Ilepeaya

CunxpoHHas nepeaaya

CpaBHeHMe

CucreMbl OCHOBHOM IOJIOCHI YAaCTOT
dopmatupoBaHue aHAIOTOBOIM MH(OpMAIIH
Teopema BBIOOpKH

Teopema HaitkBucra

MeTtonsl 0TOOpa Mpod

WmnynbscHas BEIOOpKA WK HJiealibHas BHIOOpKa
Harypanbnslit or60p npod

OT60p P00 € TIOCKOM BEPITUHBI HJIA ONIEPAIis BEIOOPKU U yACpIKAHUS
CurnanbHbIi nHTEpdEic 11 LUpPOBOM CUCTEMBI
KBanToBanue

Hcrounukn Koppynuuu



O} deKTr CHOMITUPOBAHUS U KBAHTOBAHUS
[ITym KkBaHTOBaHUsA

HacpimienHocTs KBaHTH3aTOpA

BpemenHol mxuTTEp

Kananbabie 2 hekTh

[ITym xanaia

MexKCUMBOJIbHBIE TOMEXHU
NmmynscHO-K0m0Bast Moy ismust (MMKM)
PaBHOMEpHOE M HEpaBHOMEPHOE KBAHTOBAHUE
PaBHOMEpPHOE KBaHTOBaHUE

HepaBHOMepHOE KBaHTOBaHUE
KomnanaupoBanne

XapaKTepuCTUKN KOMIIAHIUPOBAHUS
CpaBHeHME XapaKTEpUCTHUK JIJIsi PEUeBOr0 CUTHaja
Ilepenadya 0OCHOBHO# MOJIOCHI YAaCTOT

Tunel curaanos PCM

Heso3zepar k Hymto (NRZ)

Bosspar k nynio (RZ)

®a30Bo€ KOAUPOBAHHUE

MHOroypOoBHEBBIN IBOUYHBIN KO

Br16op dhopmer curnana PCM

CrnexTpasibHble XapakTepucTUKU curHanoB KM
out Ha ciioBo KM u OUT Ha CHMBOI

Pasmep cioBa PCM

M-puynbie GOpMbI CUTHAJIOB UMITYJILCHOW MOTYJISALIUN

YuyeOHasi mporpamma:

onodpena Kadeapoii Te1eKOMMYyHHKALIM A

3aB. kadeapoii: A.K. ArapoHnsin

(noonucn)
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