MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUYAS TTPOI'PAMMA YUEBHOM JUCLINTTIHEI
dopmupoBaHHe U 00padOTKa CHIHA/IOB CHCTEM CBSI3M

YpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHHe - Marucrparypa

Hanpaenenne nogrotoBku (cnenuanbHOCTh): 11.04.02 VIH(poOKOMMyHUKanlMOHHbIe TEeXHOJIOTUHU H
CHCTeMbI CBSI3U

HanpagneHnHocts (mpodunb): Pasjuo3ieKTpoHHbIE CUCTEMbI NlepefAayu HH(oOpManuu

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadenpa: PTC, Kadeapa pajuorexHu4ecKux CUCTeM

Kypc: 1

Cemectp: 1

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 1 cemecTp Bcero EvHunb
1 Jlekuu 18 18 4acoB
2 [IpakTrueckue 3aHATHSA 26 26 4yacoB
3 JIabopaTopHble 3aHSTHS 16 16 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 60 60 yacoB
5 CamocTosiTesibHast paboTa 84 84 yacoB
6 Bcero (6e3 3k3ameHa) 144 144 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 180 180 4yacoB
5.0 5.0 3.E

OK3aMeH: 1 cemecTp

Tomck 2016
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PilCC.\l()TpeHél n ()1()()})6H’d Ha 3acCCaaHuu Kil(i)ﬁ,ﬁ[pbl
npotokosn Ne 2 ot « 10 » 10 2016 1|
JINCT COTVIACOBAHUU

Pabouass mporpamMma cocTaBlieHa C yueTtoM TpeboBanmii PenepanbHoro I'ocymapcTBeHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCTH) 11.04.02 MHDOKOMMYHMKAI[MOHHBbIE TEXHOJIOTUM U CUCTEMBI CBSI3U, YTBEP)KJeHHOTO
« __» 20__ roja, paccMOTpeHa U yTBepXK/eHa Ha 3acefaHuM Kadeapbl «___ »
20__ ropa, npoToko/ Ne

Pa3paboTumku:
notieHT Kadeapsl kKad. PTC Hogsukos A. B.

3aBeayromumii obecreunBarolei Kad.
PTC Menuxos C. B.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

PTC Menuxos C. B.
OKCIePThI:

JoueHT Kadeapsl kad. TOP boromonos C. U.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llesnbio TipernofiaBaHusl AUCHUIUIMHBI «DOpMHUpOBaHWe W 00pabOTKa CHUTHA/IOB CUCTEM CBSI3H»
SIBISIETCSI M3yUeHre COBPEMEHHBIX CIT0CO00B MaHUITYJISILIHH.

1.2. 3agauM JUCIHUILIMHBI
— OcHoBHOM 3a/laueil AWCLUTIIMHBI sBJsSieTCS (DOPMUpDOBAHUWE Y CTYAEHTOB KOMITeTEHI[UH,
TIO3BOJISIFOLL[MX CaMOCTOSITE/IbHO TTPOBO/MTE aHa/IN3 APYTUX COBPEMEHHBIX CITI0COO0B MaHUITY/ISLIWY. ;
— B pesynbrare u3yuyeHUs AUCLMIUVIMHBI Yy CTYAEHTOB JO/DKHbI C(OPMHPOBATHCS 3HAHUS,
YMeHUsI U HaBbIKH, TI03BOJISIOIINE YUUTHIBATG COBPEMEeHHbIe TeHAEeHIIUN Pa3BUTHS LIUPPOBOM CBSI3M.;

2. Mecro pucuuninssl B crpykrype OITIOII

HOuctpriHa «PopMupoBaHue W 00paboTka CUrHamoB cucteM cBsizn» (M1.B.3) oTHocHTCS K
6noky M1.B.3.

[pepiiecTByOIMMH ~ AUCLUMIUIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUsS, SIBJSIOTCS
ciefyroie aucrivHel: Ludposas o6paboTka cMrHamoB cucteM CBsi3u, MojenpoBaHe yCTPOMCTB U
CUCTeM CBS3U.

[MocnenyomumMu  AUCHMIVIMHAMY ~ SIBASIOTCSA:  Teopust M TeXHMKa Iepefjaud MH(pOpMaLUH,
CTaHAApTHI ¥ TEXHOIOTUN MOOM/TBHOM CBSI3H.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

[porecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLWH]:

— OIIK-3 crocobHOCTbIO 0CBavMBaTh COBPeMeHHbIe W TMepCIeKTUBHbIe HarpaB/IeHUs] Pa3BUTUS
NKTuCC;

— OIIK-4 CNoCOOHOCTBIO peasi30BbIBaTh HOBbIe TIPUHLIUIIBI IIOCTPOEHUs
MH(POKOMMYHHKAL[MOHHBIX CUCTeM U CeTel pa3/InUHbIX TUIIOB Tepefayd, pacripejesieHusi, 06paboTku u
XpaHeHus1 HGopMaluy;

— [IIK-8 roTOBHOCTBIO MCMONBL30BAaTh COBPEMEHHbIE [OCTM)KEHHsSI HayKu W Iepe/loBble
MH(GOKOMMYHUKALIMOHHbIE TEXHOJOTUM, MeTO[bl TPOBe/leHHs] TeOPeTUYeCKUX U IKCIepUMeHTaTbHbIX
MCCIIeIOBaHUM B HayYHO-UCCe[oBaTelbckux paborax B obnactu UKTuCG;

B pe3synbraTte usyueHus JUCLUATUIMHBI CTYE€HT J0/DKeH:

— 3HaTh BeposiTHOCTHBIe MPUHLUIEI L{U(PPOBOW CBSI3M (CUMBOJBI, an(aBUT, KOJOBbIE CJIOBA).
BekropHble Mofiesli BUIeO0- U paIMOCUTHA/NOB. Mojiesib TeryioBOro IiymMa B BHje 0esioro rayccoBoro
mryma. CriocoObl pacueTa BepOSITHOCTH OLIMOKW [jIsf PasHBIX Mofesed KaHa/loB CBsi3u (KaHasbl Oe3
TaMsITH, C MaMsIThi0, CO CTUPaHHWEM CUMBOJIOB, 0e3 ctupaHusi). CrieKTpasibHble XapaKTepUCTUKH CUTHAJIOB
C nuHeWHOW Mopysnsiet. OCHOBBI KOPPE/SIIMOHHOTO TIpHemMa Ha (oHe 0eioro rayccoBoro Iryma.
OcHoBHbIe BU/bI MaHUITY/ISAIUM Hecylel (AM, @M, UM) u criocobbl KOTepeHTHON, HEKOTeHeHTHOU U
YaCTUYHO-KOTepeHTHOU Jemopynsaiuu. OCHOBHble BUBI KOAWpPOBaHUs BuaeocurHanoB (NRZ, AMI,
MLT-3, NRZI, MaHuecTepCcKuii Kof).

— yMeTb BBIUMC/IATE UKC/IOBbIE XapaKTEPUCTUKW CIyuyalHBbIX BeJIMUMH (HarpyUMep, CPeHIOH
MOILHOCTh CJTyuyaliHOTO CMTHajsa ¢ MHOroypoBHeBoit AM). OnjeHMBaTh MOOCY YacTOT BUJEOCUTHAIOB C
JIMHEeMHOM MOAy/suueld. AHaJIW3MpOBaTh BEKTOPHYK [WarpaMMmy M3MepsieMOro  paZMOCHUrHaia.
Omnpenensts TpeOyeMyl 4YacTOTy [AWCKpPeTWU3alWU [ 3aZlaHHOro curHasa. OljeHWBaTh OTHOLIEHUe
CUTHAJI-IIYM [J151 3a/laHHBIX YCIOBUM (TUIT CUTHA/A, TIooca obpabareiBaeMbIx 4acToT, Mogesns MIIY u T.
n.). CocraBnsite ¢GopMynbl i BeposTHOCTel owMOKU T1ocsie  JekogupoBaHusti  (kop —I'pes,
nuddepeHIMaTBHBIA KOJl, TIOMEX0yCTOWUMBLIE KOAbI) [/l 3aflaHHOTO KaHajia CBsi3U. Bbrumcists (1o
TabsuiaM, a Takxke C MoMoIibio DBM) BepoITHOCTH CUMBOJIBHOM OIIMOKHM [i71s1 PpOCThix AM, UM u ®M
JIeMOZly/IAITOPOB, a Takxke CA0KHbIX (KAM-M). HaxoguTe NpUUMHHO-C/Ie/ICTBEHHbIE CBA3U B pelllaeMbIX
3a/jauax Jijisi COCTaB/IeH!s JIEBOU 1 TIPaBOM YaCTH ypaBHEHUH.

— Biaagerb CriocobamMu TMMOCTAaHOBKW UM PpeIleHUs] BEPOSTHOCTHBIX DPaZMOTeXHUUECKHX 3ajau
NIPUMEHUTEe/IBHO K CUCTEMAaM CBSI3H.

4. O0beM ANCHMILIMHBI M BUABI Y4e0HOH padoThI
OO1ast TPyA0EMKOCTh JUCLIMIUIMHBI COCTaB/sseT 5.0 3aueTHbIX eJWUHMIILI W TIpe[CTaB/ieHa B
Tabmuie 4.1.
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Tabsmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Ne Bugpl yueOHOM fieTeTbHOCTH 1 cemecTp Bcero EuHunb
1 Jlekuyu 18 18 4yacoB
2 [IpakTrueckue 3aHATHSA 26 26 4yacoB
3 | JlaboparopHble 3aHSTHS 16 16 YacoB
4 Bcero ayquTOpHbIX 3aHATUI 60 60 4yacoB
5 CamocTosiTesibHas paboTa 84 84 4yacoB
6 Bcero (6e3 3k3ameHa) 144 144 4acoB
7 [TopgroroBka u czraua sK3aMeHa 36 36 yacoB
8 OO0r11ast TPYZJ0EMKOCTh 180 180 yacoB
5.0 5.0 3.E

5. CopepxaHue AUCLMII/IMHbI

5.1. Pa3jensl JUCHHUILIMHBI H BH/bI 3aHATHH

Pa3ziesbl AUCIIUTIMHBI ¥ BU/IbI 3aHSITUM TIPUBEZIeHbI B Tabwiie 5.1.
Tabmuija 5.1 — Pa3zgennbl AUCIMIVIMHEBI U BUJbI 3aHSATUN

= | z | E
S| E | 8
= 3 g - v
x 8 & a8 = 3 5
= o @ s o o =
= S z = S 2 > 5
Ne HasBanus pa3zenoB JUCLIUIIIMHBL = 5 = 5 o 2 Sl
= = 2 5 | gno z E
= 3 e 5 v o 5
2 S) 3 = o =
e, \=} S
= lr:'cs ch
= O
1 | duddepennuansHas OMHapHas da3oBast 2 4 4 10 20 OIIK-3,
Manunynsauys (DBPSK). OIIK-4, IIK-8
2 | KsagparypHasi ¢a3oBasi MaHUITY/ISILUSI 3 3 0 7 13 OIlIK-3,
(QPSK). QPSK co cmeljeHuem OIlK-4
(OQPSK).
3 | duddepeHiranbHas KBaZjpaTypHas 2 2 0 6 10 OIIK-3,
tazoBasi manunyssus (DQPSK). OIlK-4
4 |YacrotHas manunymsauus (FSK). 2 3 0 8 13 OIIK-3,
Manunynsuus ¢ MUHUMAaIbHbIM OIIK-4
caurom (MSK).
5 |l'ayccoBckasi MaHUITYJIALINA C 1 2 0 9 12 OIIK-3,
MUHUMa/bHBIM caBruroM (GMSK). OIlIK-4
6 |KBagparypHas amrudtygHas 2 4 0 12 18 OIIK-3,
Monyasigusi (QAM). OIlIK-4
7 | ®opMUpPYIOIIUK (PUABTP Ha IPUMepe 4 4 8 22 38 OIIK-3,
¢unbTpa HaiikBucra. CornacoBaHHBIN OIIK-4, IIK-8
bunbTp.
8 |CrnekTpsl CUTHAJIOB C JIMHEUHOU 2 4 4 10 20 OIIK-3,
MOZYJISILIEN. OIIK-4, TIK-8
Wtoro 18 26 16 84 144
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Q U o
=
Hassarms: pasienos CopeprkaHyve pa3zienoB JUCLUIIMHEI 110 z - 5 %
JIEKLIUSIM 3 g g
S g =
2 o S
- g ~
1 cemecTp
1 JuddepentmanbHas 6uHapHast [Tepenatunk DBPSK-paguocurnana. 2 OIlK-3
tazoBasi Mmanunyssuys (DBPSK). KorepenTHas gemogynsauus DBPSK-
pasguocurHasia. bjiok BoccTaHOBIeHUS
Hecylel yactotsl. Pa3oBas
HeO/IHO3HaYHOCTb BOCCTAaHOB/IEHUS
Hecy1eu. biok BoccTaHoBieHUs
TaKTOBOW 4acToThl. HekorepeHTHas
gemopynsauus DBPSK-paauocursana.
Htoro 2
2 KeaziparypHas (a3oBasi QPSK-mopynsitop. OQPSK-mopmynsitop. 3 OIIK-3
Manunyssnus (QPSK). QPSK co KorepeHTHbIii femoaynsTop. biok
cmerenreM (OQPSK). BOCCTaHOBJIEHMS HECyIL|el YaCTOThI.
@da30Bast HEOJHO3HAYHOCTh TIPU
JeMOYJISALIU.
Ntoro 3
3 OuddepentmanbHas kBagparypHas | DQPSK-mopynsitop. KorepeHTHbil 1 2 OIlK-3
tazoBasi manunyssuys (DQPSK). HekorepeHTHbI DQPSK-neMonynstopsl.
Htoro 2
4 YacrorHasa manunynsaius (FSK). [Tonoca FSK-pagunocurxana. Iuaexc 2 OIIK-3
MaHunynsauys ¢ MUHUMa/IbHbIM Moaysatmu. Haeke Momynsaiuu st
casurom (MSK). MSK (korepeHTHbIV 1 HEKOT€PEHTHBIN
c/yyau).
Nroro 2
5 I'ayccoBckass MaHUITYJIALIUAA C ®opmupyromuii punerp GMSK- 1 OIIK-3
MHUHHUMaJIbHBIM cABuromM (GMSK). mogyasitopa. Criektp GMSK-
pafiioCurHasa.
Htoro 1
6 KBagparypHas aMIuMTy Hast QAM-mopysnsaTop. Cossesare QAM-16. 2 OIIK-3
Monysitus (QAM). BeposTHOCTh CUMBO/IBHOM ¥ OUTOBOM
OIIMOKKU. JHeprusi CUrHana Ha OfiH OuT.
Ntoro
7 ®opMuUpyrIui GUILTP Ha WMrynbCcHasi U 4aCTOTHas 4 OIlK-3
npuMepe ¢unbTpa HalikBucra. XapakTepuCTUKU (unbTpa HallkBucTa.
CornacoBaHHbIN (UMBTP. CrniekTp c()OpMHUPOBaHHOIO CUTHAJIA.
CornacoBanHbIl uUibTp. Peanusauys
¢bunbTpoB B LiMdpoBoi hopme.
Ntoro 4
8 CrieKTpbl CUTHAJIOB C TMHENHOU NIMIyibChI-HOCHUTEU U UX CIIeKTP OI1K-3
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MOZY/SILIAEeH. (TpsSIMOYTO/IBbHBIN, KOCUHYC Ha
nbefiecTase, TpeyroabHbIA UMITYJIbC).
CnyualiHasi moc/ieloBaTe/IbHOCTh LU(p,
(byHKLMSI aBTOKOPPEJISILIUU U CTIeKTP
IJIOTHOCTHU MOLLJHOCTY CUI'Hasa C JjesibTa-
HocutesneM. CrieKTp M/I0THOCTH
MOLIJHOCTH LIU()POBOrO CUrHasa C
BbIOpPaHHBIM HOCHTEJIEM.

Wtoro 2

Wroro 3a cemecTp 18

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIyMH (MPeAbIAYIMMHI)
4 o0ecnieurBaeMbIMH (MOC/IEAYHOIUMHU) AUCHHUIITHHAMHA
Pa3zesnbl JUCLATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreurBaromMu (MpeabIAyIUMU) 1
obecrieuriBaeMbIMHU (TIOC/IEAYIOLAMH) JUCIIUTUIMHAMY TIPeJCTaB-/IeHbl B Tabsuile 5.3.
Tabsmura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIUTITAHAPHBIE CBS3U

Ne pa3zenoB aHHOMW AUCIUTUTAHBI, [I7IsT KOTOPBIX HE00X0AUMO

Ne| HanMmeHOBaHHe UCLIUTUTHH H3yueHre obecreurBaroluxX U obecreurBaeMbIX AUCLIUTIIAH
1 2 3 4 5 6 7 8
[IpenecTByroLIME JUCLUATITUHBI
1 |LIudposas 06paboTKa CUTrHAIOB N
CUCTEM CBSI3U
2 | MopgenvpoBaHUe YCTPOWUCTB U + N + N + N + N
CUCTEM CBSI3U
[Tocnenyroiiye JUCLUATITMHBI
1 | Teopus u TexHUKA IT un
€op € d nepe/ia + + + + + + + +
vHbopMaLu
2 | CraHgapThl U TeXHOJIOTUU
Aap . + + + + + + + +
MOOW/ILHOM CBA3U

5.4. CooTBeTCTBHE KOMIIeTeHIUH, (hOPMUPYeMBbIX NP U3y4YeHUH AUCLUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMd, (HOpMUPYeMbIX TNPU H3yueHUW [UCLIMIUIMHBL, U BUJOB 3aHATHIN
Tipe/iCTaB/ieHo B Tabmwiie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHSATHH, (HOPMUPYeMBbIX TpU W3yUYeHWH
VICLIUTIJTUHBI

Bupp! 3aHaTHM

3]
R B
< 3 g
~ = = O
& ® ccs
= e T =%
= S =

5 = By by 8
g o T

g = = o = PopMbI KOHTPOJIS
E e 5 = 5
= v 8“ et
=) = =X = xR
4 = © o
> o E
X o 1%
g9} O o
= ] =
= = 5

OIIK-3 + + KoHTponbHas paboTa,
Ortyuet 110
WHWBU/YaJIbHOMY

3a/laHur0, JK3ameH, Orpoc
Ha 3aHATUSIX
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OIIK-4

KonTposbHasi pabora,
HomarHee 3azanve, Otuer
10 UHJUBUYaTbHOMY
3agaauto, OTueT no

naboparopHoii pabore,
KomrioneHt
CBOeBpeMeHHOCTH, Oripoc
Ha 3aHATUSIX

IT1K-8

Otuet 10 1abopaTopHO
pabore, KomroHeHT
CBOEBPEMEHHOCTH

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUy 00yueHHus

He nipenycmotpeno PYII

7. JTabopaTopHbIA MPAKTHKYM

CopeprkaHue y1abopaTopHbIX paboT npuBezieHO B Tabswie 7.1.
Tabsuma 7. 1 — CopeprkaHue jlabopaTOpHBIX paboT

3 35
3 = =
Z = &
HasBaHus pa3zenoB CopeprkaHue 1abopaTopHbIX paboT QES o) g GE
S8
S s &
= S
1 cemectp
1 InddepenrmanbHas 6uHapHas Cratuctuka guddepeHLMaIbHOTO KoZepa 4 OIIK-4,
tazoBasi manunyssuys (DBPSK). 10 MOZY/IIO /iBa. [1K-8
Nroro 4
7 dopMmupyoLuil pUILTp Ha dopmupyomuyi GUILTP 4 OIIK-4,
rpuMepe (1)I/I]Ib"l;pa HatikBucra. CoracoBanHbiit busTp. 4 [TK-8
CoryiacoBaHHbIN (QUIIBTP.
Ntoro 8
8 CreKTpbl CUTHA/IOB C JINHEMHOU CrieKTpel CUTHaJIOB C IMHEMHON 4 OIIK-4,
MOZY/SILIeH. MOy ISILIE. [1K-8
Wtoro 4
Wtoro 3a cemecTp 16
8. IlpakTHUecKue 3aHATUSA
CopeprkaHye MpaKTHUeCKHUX paboT npuBeseHo B Tabmuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre MpakTHYeCKUx paboT
oo R~
g s 5
:  E
Hassanus paszenos CopeprkaHye NpaKTUYeCKUX 3aHATUN § o 5 GE
=
S s &
= S
1 cemecTtp
1 OuddepentmranpHas OMHapHast Bekrophnas monyne DBPSK-curnasna. 4 OIIK-4

(azoBas manunymsusi (DBPSK).

OuddepeHianbHbIil KoJep U AeKozep U
ero cratuctuka. CpefiHss SHeprys Ha
ofvH 6UT. PacueT GUTOBOM BEpOSTHOCTU
OIIMOKY 7151 33/JaHHOTO OTHOILIEHHST
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CHUT'HaJI-IIIyM.

HToro

2 KBazparypHas ¢a3oBasi
manunynsanus (QPSK). QPSK co
cmetenreM (OQPSK).

BekTopHas guarpamma QPSK-curnana.
Kop I'pesi. BeposiTHOCTB OUTOBOIA
OIIMOKH B 3aBUCIMOCTH OT CUMBOJIBHOM.
CpepHsisi sHeprusi Ha ofivH 6uT. Pacuer
OUTOBOI BepOSITHOCTH OIIUOKU /171sT
3a/JaHHOTO OTHOLIIEHUsI CUTHAJI-IITyM.

Htoro

OIIK-4

3 IuddepeHiyanbHas KBagpaTypHas
tazoBasi manunyssuys (DQPSK).

HenuTenb 4acTOThI Ha YeThIpe.
MaremaTruueckH yao0Hast UHTeprpeTaiys
gubuto 00, 01, 10 u 11 Kax Lje/bIX
uncen 0, 1, 2, 3. AuddepeHiianbHbIi
KOJIep U JieKoZiep 110 MOAY/II0 YeTbIpe U
€ro CTaTUCTHKA.

HToro

OIIK-4

4 YacrotHas manunynsius (FSK).
ManHunynsuys ¢ MUHUMa/IbHbIM
caurom (MSK).

[TocTpoeHue OCLW/IIOTPaMM [ijisi CXeMbI
dopmupoBanusi MSK curHanoB Ha
ocHoBe OQPSK.

Htoro

OIIK-4

5 'ayccoBckast MaHUITYJIALMA C
MUHUMaJIbHBIM ciBuroMm (GMSK).

AHanuTUUeCKUI pacueT CrieKTpa
rayCCOBCKOro MMIy/bca. OLieHKa MoJ10Chl
YacCTOT 10 YPOBHIO 3 Ab Y J/IMTeIbHOCTH
yMITysibca 11o yposHio 0,1. CpaBHeHue
MPOU3BE/|eHUs 3TUX [IByX [1apaMeTpPOB C
eUHULIEN (IPUHLIUI Heorlpe/ie/IeHHOCTH

).

HToro

OIIK-4

6 KBazparypHasi aMIyIuTyHas
mMogynsaumsa (QAM).

CpaBHenue cpegHux sHepruit QAM-16 u
PAM-16 (MHOroypoBHeBasst AM) npu
OJVHAKOBOM MHWHHMa/IbHOM PaCcCTOSIHUN
MeX/ly CUTHa/IbHbIMU TOUKaMU
co3Be3gusi.CpaBHeHHe 110 CpefiHen
sHeprur QAM-16 ¢ npsIMOYTO/ILHOU
CeTKOU U reKCaroHa/JIbHOM TIPU paBHOM
MHHUMaIbHOM PaCcCTOSIHUU.

Htoro

OIIK-4

7 ®opmupyrouyii GUabTp Ha
ripumepe ¢unbTpa HalikBucTa.
CornacoBaHHbBIA (PUILTP.

Pacuet oTK/IMKa COI/1IaCOBaHHOTO
¢uibTpa Ha Moc/Ie/10BaTeIbHOCTh
JIBOMUHBIX UGDp -1 1 +1. OyHKUKMSA
aBTOKOPpEJISILIMYA CUTHasa, C KOTOPbIM
coryiacoBaH (GuabTp. PacueT BepoSITHOCTH
OIIMOKM Ha BBIXOZIE COTVIaCOBAaHHOTO
¢unbTpa (C OTCYETHBIM YCTPOMCTBOM U
YCTPOMCTBOM MPUHSATHS PellieHus1) PU
KOJUpoBaHWM 6uTOB unmnamu (-1+1-1+1)
u (+1-1+1-1). ITocTtpoeHue rpadmKoB /s
VMMITY/IbCHBIX U YaCTOTHBIX
XapakTepucTUK ¢unbTpa HalikBucTa.

OIIK-4
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HToro

8 CrieKTpbl CUTHAJIOB C JIMHEMHOU Pacuert criekTpa rnpsiMOyroJsibHOTO,

MOYJISLIAEN.

TPEyroJIbHOTO UMITy/IbCa U UMITy/IbCa
TUIIAa KOCHMHYC Ha IbefiecTase. Pacuet

BH/Ie [10C/Ie/I0BaTeIbHOCTH
PaBHOBEPOSATHBIX U HEe3aBUCUMBbIX
OWTOMSPHBIX MPSIMOYTOMBHBIX
VIMITYJ/IbCOB.

CI1eKTpa IVNIOTHOCTHU MOILIIHOCTH CHMI'HaJ/la B

4 OIIK-4

Ntoro

Wtoro 3a cemecTp

26

Buzpbl camocTosTennbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH Tpe/JCTaB/eHbl B

9. CamocTosiTe/IbHas1 padoTa

Tabmuie 9.1.
Tabmuua 9.1 - Busibl caMoCTOSITe/TbHOM paboThl, TPYI0EMKOCTb U (pOpMHUpyeMble KOMITeTeHLIUH
W) [<F)
= 3 =
.8 g
Ha3Banus paszenos Brzpt camocrosiTentkHon z = 2 ®opMbI KOHTPOJISI
paboTsl S s g
S8
= e
= & %
1 cemectp
1 JuddepentanbHas [Toaroroska K 4 |OIIK-3, |Omnpoc Ha 3aHATUAX,
buHapHas ¢a3oBasi MpaKTUUYe CKUM 3aHSATUSIM, OIIK-4, |Otyet no
Manunyssitus (DBPSK). | cemunapam [1K-8 WHAUBUAYaTIbHOMY
[TpopaboTKa 1eKIIMOHHOTO 2 3 a'zéaHH}O’ OTI‘l,eT réo
Marepuana JabopaTopHOU pabote
OdopmreHue 0TUETOB 110 4
nabopaTopHbIM paboTam
Utoro 10
2 KBagparypHas ¢a3oBast | [ToaroroBka K 5 |OIIK-3, |Omnpoc Ha 3aHATHUSIX,
Manunysssius (QPSK). MPaKTUYEeCKUM 3aHATUAIM, OIIK-4 Otuer 1o
QPSK co cmelieHueM CceMUHapam WHIWBUYyaTbHOMY
(OQPSK). ITpopaboTKa JeKIIMOHHOTO 2 3a/iaHuo
Marepuasa
Ntoro
3 NuddepenimanbHast [ToaroToBKa K 4 |OIIK-3, |Omnpoc Ha 3aHATUSX,
KBajipaTypHasi a3oBasi MPaKTUYEeCKUM 3aHATUSIM, OIlK-4 Otuer 1o
Manunynsuus (DQPSK). | cemuHapam VH/UBU/yalIbHOMY
ITpopaboTKa JIeKIMOHHOTO 2 3a/laHMIo
Marepuasa
Ntoro
4 YacTtoTHasa IToaroroBka K 4 OIIK-3, |Ormpoc Ha 3aHATHUSX,
Manunyssuys (FSK). [PaKTUYeCKUM 3aHATUAM, OIIK-4 Ortuet 110
Manunynsigus ¢ ceMHHapam WHJVBUlyaJlbHOMY
MI\I;IIEI%MEUILHLIM CABUTOM TpopaBoTKa JIeKIHOHHOrO 4 3a/laHUI0
( )- Marepuasa
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Hroro

5 I'ayccoBckast
MaHUMYJISLHS C
MUHUMAJIbHBbIM CBUTOM
(GMSK).

ITogroroBka K
MpaKTUUYe CKUM 3aHSATUSIM,
CceMUHapam

CamocrosiTesibHOe
r3yuyeHue Tem (BOIPOCOB)
TeopeTUuUeCKOM 4acTH

Kypca

[TpopaboTKa eKIIMOHHOTO
Marepuana

Htoro

OIIK-3,
OIIK-4

Ornpoc Ha 3aHATUSIX,
Otuet 1o
VHJVBUlyaJIbHOMY
3a/laHuI0, JK3aMeH

6 KBazgparypHast
aMIUTUTYIHAs. MOAY/ISILUS
(QAM).

IToaroroBka K
MPaKTUYe CKUM 3aHATUSM,
CceMUHapam

CamocTosiTennbHOE
H3yuyeHue Tem (BOIPOCOB)
TeopeThueCKol 4acTu

Kypca

[TpopaboTKa JIeKLIMOHHOTO
Marepuasa

Hroro

12

OIlIK-3,
OIIK-4

Ornpoc Ha 3aHATUSIX,
OrtueT 110
WHIWBUYyaTbHOMY
3a/laHUt0, JK3aMeH

7 ®opMUpyOLLi PUIBTD
Ha ripumepe GuIbTpa
HatikBucra.
CornacoBaHHbBIA (PUILTP.

ITogroroBka K
MpaKTUUYe CKUM 3aHSATUSIM,
CceMUHapam

CamocrosiTesibHOe
r3yuyeHue Tem (BOIPOCOB)
TeopeTUUeCKOM 4acTH

Kypca

[TpopaboTKa eKIMOHHOTO
Marepuana

OdopmeHue O0TUETOB T10
naboparopHbIM paboTam

OdopmreHue 0TUETOB T10
naboparopHbIM paboTam

HNroro

22

OIIK-3,
OIIK-4,
ITIK-8

Ornipoc Ha 3aHATUSIX,
Otuet 1o
VHVBUyaJIbHOMY
3ajjlaHuto, Jk3ameH, OTueT
1o 1abopatopHoii paboTe

8 CriekTpsl CUIHA/OB C
JIUHEHOW MOZY/SILUe.

ITogroroBka K
MpaKTUYe CKUM 3aHATUSIM,
ceMHHapam

ITpopaboTKa JIeKIMOHHOTO
Marepuasa

OdopmiieHre 0TUETOB TI0
nabopaTtopHbIM paboTam

Htoro

10

OIIK-3,
OTTK-4,
K-8

Ornpoc Ha 3aHATUSX,
Otuer 1o
VH/IMBU/yaIbHOMY
3agaHuto, OTyeT 1o
nabopatopHoii pabore

Nroro 3a cemectp

84

IToaroroBka K 3K3aMeHy

36
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Hrtoro

120

He npegycmorpeno PYII

10. KypcoBas pabora

11. PeliTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. Ban/jbHbIe OLeHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabmuiia 11.1 — basibHbIe OIeHKH /IJIsT 3/IEMEHTOB KOHTPOJIsSI

o . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©6ann 3a nmepuof,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
1 cemecTp
[omaliHee 3aaHue 7 7 7 21
KommnoHeHT 2 2 2 6
CBOEBPEMEHHOCTH
KonTposbHast pabora 7 6 13
Ortuert 1o ysabopaTopHOi 9 18
pabote
[TocemeHye 3aHATHI 4 4 4 12
OK3aMeH 30
Hapacrarommm urorom 13 42 70 100
11.2. ITepecuet 0a/I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/iCTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKU
banel Ha jaTy KOHTPOIBHOM TOUKH Onenka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 4
Ot 60% 10 69% OT MakCcHMMabHOW CyMMBbI OasioB Ha gary KT 3
< 60% OT MakCMMabHOM CyMMBbI OasiioB Ha fgaty KT 2

11.3. ITepecueT cymMmMbI 6a/1/10B B TPAAMIUOHHYI0 U MEe)XAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije

11.3.
Tabsmura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,
Ouenka (I'OC) YUWTBIBAeT yCMeLIHO CaHHbIN Ouenka (ECTS)
3K3aMeH
5 (0T/IMYHO) (3aUTEHO) 90 - 100 A (oTruHO)
85-89 B (oueHb x0poi110)
4 (xopo1o) (3a4TeHo) 75 -84 C (xopo1o)
70 - 74 D( )
OBJIETBOPUTE/TLHO
3¢ Y ) 65 - 69 Y P
OBJIETBOPUTENBHO) (3a4TEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (HeyOBNIETBOPHTEILHO) (He Hwxke 60 6anoB F (HeynoBneTBOpUTENIBLHO)
3aUTEeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. CoBpemeHHBbIe MeTOAbI MaHWITY/SALUA LU(PPOBOM paguoCBsi3u: YueOHOe mocobue ajist
CTY[,eHTOB paiuOTeXHUYeCcKuX crierjaabHocTelt / MemmxoB C. B. — 2013. 31 c. [OnekTpoHHbIH pecypc] -
Pexxum poctyma: https://edu.tusur.ru/training/publications/3190, cBo60OAHBI.
2. [emopynsiusi OHapHBIX LUGPOBBIX CUTHaAMIOB. CTaTUCTUYECKUH 1ToAX0z: YueOHOoe mocobue
J/Is1 CTyJeHTOB paZiMoTeXHUYeCKUX crenuanbHocTer / HoBukoB A. B. — 2016. 20 c. [OnekTpoHHbIN
pecypc] - Pexxum goctyna: https://edu.tusur.ru/training/publications/6059, cBoO60AHBIIH.

12.2. lono/siHMTe/IbHAA JIMTeparypa

1. Cucremsl UPOBOM paguocBs3d. ba3oBbie MeTOABI Y XapaKTePUCTUKH : YueOHOe Tocobue
nuis1 By3oB / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. IlIunakos. - M. : Oxkotpenas, 2005. - 390[2] c. :
un., Tabmn., moptp. - (bubmioreka MTC & GSM). - Bubsumorp.: c. 388-390. - ISBN 5-88405-071-2 :
269.01 p. (Hanmuue B 6ubmmoteke TYCYP - 42 5k3.)

2. udpoas csa3b : Ilep. c anm. / xoH Ilpokuc; Pen. mep. . [. Knosckuii, ITep. . .
Knosckutii, ITep. b. Y. Hukonaes. - M. : Paguo u cBs3b, 2000. - 798[2] c. : un. - bubnvorp.: c. 776-787. -
ISBN 5-256-01434-X (B miep.) : 565.00 p., 563.00 p. (Hanune B 6ubmoreke TYCYP - 7 3K3.)

3. Iudposas obpabotka curranos : Ilep. c anmt. / A. B. Onmenreiim, P. B. Illadep ; mep. : C. A.
Kynetos ; pea. niep. : A. C. Henares. - M. : Texnocdepa, 2006. - 855[1] c. : un, Tabsn. - (Mup uudpoBoii
obpabotku ; XI. 03). - bubmumorp.: c. 843-852. - IIpeam. yka3s.: c. 853-855. - ISBN 5-94836-077-6 :
417.87 p. (Hamuuuie B 6ubmoteke TYCYP - 70 3k3.)

12.3. YueOHo-MeTOjHUECKOE MTOCOOHe ¥ MporpaMMHoe obecreueHue

1. WccnenoBanne MSK mopema (peanu3aiusi ¢ (a3oBbIM KofiepoM): YueOHO-MeTO[UYeCcKoe
nocobue mo naboparopHoii pabote / Konorpueo B. A. — 2012. 39 c. [DnekTpoHHbI pecypc] - Pexxum
pocryna: https://edu.tusur.ru/training/publications/1525, cBob60gHBIH.

2. UccnepoBanne QPSK mogema (peanu3saiusi ¢ (a30BbIM KoZiepoM): YueOHO-MeToAuuYecKoe
nocobue 1o aboparopHoii pabore / Komorpusos B. A. — 2012. 35 c. [DnekrpoHHbI pecypc] - Pexxum
noctyma: https://edu.tusur.ru/training/publications/1532, cBoO0JHBIH.

3. MUccnepoBanne MSK mozeMa (Knaccuueckas peanu3aiusi): YuebHO-MeToguUeckoe mocobue
o jsaboparopHoii pabote / KonmorpusoB B. A. — 2012. 29 c. [OnekTpoHHbI# pecypc] - Pexxum goctyma:
https://edu.tusur.ru/training/publications/1524, cBo6ogHBIH.

4. Teopusi M TexHMKa Tiepefaud HHpopMaluu: YuebOHO - MeToAUYecKoe T10cobue st
TIPOBeZIeHUsI TTPAKTUUeCKUX 3aHATHI U CAMOCTOSITe/TbHOM paboThl cTyzeHToB / AKynuandes HO. T1. - 2012.
202 c. [OnektponHbIit pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1754, cBo60gHBIMA.

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1. https://en.wikipedia.org/wiki/Category:Telecommunication_theory

13. MarepHua/ibLHO-TeXHHYECKOe ofecrneueHne JUCIHUITHHBI
Aynutopusi 432 paguorexHuueckoro kopriyca TYCYPa ayis mipoBefieHusi 1abopaTOpHBIX paboT
(ceMb MakeTOB U MSITh KOMITbIOTEPOB C J0CTy1oM B VIHTepHeT). PaccurTaHa Ha OfiHy TpYIIIY.

14. ®oHp OLeHOYHBIX CPe/JCTB
@DOH/I, OLIEHOYHBIX CPE/ICTB NIPUBeJleH B TIPUIOKEeHNH 1.

15. MeToanueckye peKOMeH/AaL|H M0 OpraHu3alui u3ydeHus AUCLUINIUHbI
be3 pekomeHgaLyu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/ OHEHOYHBIX CPEACTB I10 YUEBHOUI AJNCHUITIIMHE
dopMupoBaHHe U 00pad0TKa CUIHA/IOB CHCTEM CBSI3H

YpoBeHb OCHOBHOM 00pa3oBaTe/ibHOM MporpaMmMel: Marucrparypa

Hanpaenenue mnoArotoBku (crneuuanbHOCTh): 11.04.02 MHpOKOMMyHUKAMOHHbIe TEeXHOJIOTUH U
CHCTeMbI CBSI3U

[Tpoduns: Papno3neKTpoOHHBIE CHCTeMbI Nepejaud HH(opMaLu

dopma oOyueHVs: OUHAsA

@akynsreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pagnoTrexHHueCKHX CUCTeM

Kypc: 1

Cemectp: 1

YuebOHbI# M1aH Habopa 2015 rozga

Pa3paboTumku:
— poueHT Kadeapsl kad. PTC HoeukoB A. B.

OK3aMeH: 1 cemecTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIlK-3 CTI0COOHOCTBLIO 0CBaMBaTh COBpPEMEHHbBIE U LomkeH 3HaTh BepoSTHOCTHBIE TIPUHLIUTIBI
[epCIieKTUBHbIe HarlpaB/IeHUsl Pa3BUTUS LM(pPOBOH CBSI3U (CUMBOJIbI, a/1(aBUT,
NKTuCC KOJIOBbIe CJI0Ba). BeKTopHBIe Mozenu

OIIK-4 | criocoOHOCTBIO peanu30BbIBaTh HOBBIE BH/|€0- M pajyocuruanos. Mogens
NPUHIATIBI TTOCTPOEHHS TEIIOBOTO IITyMa B BU/ie 6esioro
MH(POKOMMYHHKAL[MOHHBIX CUCTEM U CeTel rayccosoro myma. Crioco6s! pacyera
pas/IMYHbIX TUIIOB Mepejjau, pacrpe/eneHus, BEPOATHOCTH OUIMOKM /7S PaSHBIX
06PaGOTKH 1 XpaHeHus: HH(OPMALIHH Mogierneli KaHa/IOB CBSI3W (KaHasibl Oe3

NaMsTH, C NTaMATbI0, CO CTUPaHUEM
[1K-8 TOTOBHOCTBIO UCII0/Ib30BaTh COBPEMEHHbIe

AOCTH)XEHHWS HAYKH U TlepeagoBhbie
I/IHCl)OKOMMYHI/IKaL[I/IOHHbIe TeXHOJIOIrnu,
METOAbI ITpOBeIeHUA TeOPETUYECKUX U
JKCII€epUMEHTA/IbHBIX I/ICC]'IE,E[OBaHI/Iﬁ B HAYUHO-
HnccineqoBare/IbCKUx pa60TaX B 00/1acTH
NKTuCC

CMMBOJIOB, Oe3 ctupanusi). CrieKTpaibHbIe
XapaKTepUCTUKU CUTHAJIOB C JTMHEMHOU
Mo y/sitieit. OCHOBBI KOPPEJISIUOHHOTO
nipreMa Ha ¢oHe 6esoro rayccoBoro myma.
OcHOBHbIe BU/IbI MAHUITY/ISILIUN HeCyIIei
(AM, ®M, UM) u criocobbl KOTepeHTHOH,
HEKOTeHEeHTHOW Y YaCTUUHO-KOTepPeHTHOU
pemoaynsuyd. OCHOBHbIE BUbI
KorpoBaHus BUfeocurnanos (NRZ, AMI,
MLT-3, NRZI, MaHuecTepcKuii Koz).;
JomkeH yMeTb BBIUMC/IAAT UKC/IOBbIE
XapaKTepUCTHKU CTy4YailHbIX BeJIMYUH
(Haripumep, CpeZiHIOK0 MOL{HOCTb
CIy4alfHOTO CUTHaJla C MHOTOYPOBHEBOU
AM). OueHuBath MoOCy 4aCTOT
BU/IEOCUTHA/IOB C JIMHEMHON MOAY/ISILIe.
AHanu3rpoBaTh BEKTOPHYIO UarpaMmy
M3MepsieMoro pajuocurHana. Onpesensitb
TpeOyeMyro YaCTOTy AUCKPETHU3aL[UH ISt
3afiaHHoro curHasa. OleHrBaTh
OTHOILIEHWe CUTHA-IIYM JJisl 3a/JaHHbIX
yCJIOBUM (THUIT CUTHAIA, 110J/I0ca
obpabarbiBaeMbIX UacToT, Moziesb MIITY u
T. 11.). CocTaBnsTh (OPMYJIbI /1151
BEpPOSTHOCTEN OLIMOKH T0CIe
nekogvpoBaHus (Kog I'pes,
IddepeHLMaIbHbIN KOJ,
TIOMeX0yCTOMYMBBIE KOZIbl) /ISl 3aJaHHOTO
KaHasla CBsi3u. Berunciars (1o tabmuiiam, a
TaK>Xe C 1omolibi0 O9BM) BeposiTHOCTH
CUMBOJIbHOU OIIMOKY 17151 IPOCTBIX AM,
UM u ®M [1eMOAyNSITOPOB, a TAKXKe
cnoxHbix (KAM-M). Haxonutb
TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U B
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pelliaeMbIX 3ajjayax Jjisi COCTaB/IeHHs
JIeBOM Y MPABOW YaCTH ypaBHEHMIA.;
Homxken Bragets CriocobaMy TTIOCTAHOBKH
Y pellleHUs] BePOSITHO CTHBIX
pPa/iIMOTeXHUUECKUX 3a/jau IPUMEHUTEebHO
K CUCTeMaM CBSI3U.;

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLIEHUBAHMS KOMITETEHIIMM Ha BCEX 3Tarax
TIpYBeZieHbI B Tabmuie 2.
Tabsuiia 2 — O611Me XapaKTePUCTUKH MOKa3aTe/ied U KPUTEpUEeB OLIEHUBAHMsI KOMIIETEHIIWH 110 Taram

Tlokaszarenu u
KpPUTEPUU

3HaThb

YmeTns

Bnagets

OTMyHO (BBICOKUI
YPOBEHb)

Ob6nazaet dhakTHueCKUMHU
Y TeOpeTHYe CKUMHU
3HAHUSIMM B TIpe/ieJiax
M3yuaemMoi 06/1acTu C

O6nagaeT Auana30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /IJisi pa3BUTHsI
TBOPUYECKUX pelleHuH,

Kontposupyet paborty,
MIPOBO/IUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

MMOHVUMAaHUEeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH npobieM
Xoporro (6a30Bbii | 3HaeT (GakThl, NPpUHIUIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a

3a/au

YPOBEHbB) MIPOIIeCCHI, 00IIHe MIPAaKTUYECKUX YMEHMUH, 3aBepIleHHe 3a/iay B
TIOHSITHSA B TIpe/iesiax TpeOyeMbIX /IS pellIeHHsT | KCC/IeI0BaHUH,
n3yuyaemMol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH HUCC/Ie[OBaHUS TIOBe/IeHHE K
o0cTosiTeNTbCTBaM B
peleHruH mpobiem

YnosnerBoputenbH | O6maziaetT 6a30BbIMU OG6nagaeT OCHOBHBIMHU PabGotaeT npu npsiMmom

0 (TTIOpOTroBBI OOIIMMH 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaOJTroieHUH

YPOBEHbB) TSI BBITIOJTHEHUS TTPOCTBIX

NKTuCC.

2 Peamu3anus KOMIIEeTeHI[UH

2.1 Komnerenust OIIK-3
OTIIK-3: criocoOHOCTEIO OCBaMBaTb COBPEMEHHbIe U TIEPCIIeKTUBHBbIE HarpaB/ieHUs pPa3BUTHS

st hopMUpOBaHKsT KOMIIETEHIIUH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TArOB. JTaribl HOpMHUPOBaHMs
KOMIIETEHLIUM, TPUMEHsieMble JJIss 5TOr0 BHUIbl 3aHATUH W UCIHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tipe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHMs KOMIIETEHLIMU U UCIIOb3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Orarbl

nepcriektuBHbIX UKTuCC.

COBPEMEHHBIM U
IepCreKTUBHBIMU
Harpas/IeHUAM Pa3BUTUS
NKTuCC.

CocraB 3HaTb YmeTb Bnanets
CopeprxaHue 3HaeT TeOpPUIO U TEXHUKY | YMeeT paboraTh C Bnageet norvueckum
3TaroB COBpPEMEeHHbIX U JIUTepaTypou 1o aHaJIM30M MPU OCBOEHUHU

COBPEMEHHBIX U
nepcriektuBHBIX UKTUCC.

Bunpl 3aHATHI

* CamocTosTesbHas
pabora;

* [lpakTnueckue
3aHATUS;

* Jlekuuu;

* JlaboparopHbie
3aHATUS;

* CamocTosiTe/ibHas
pabora;
 [lpakTuueckue
3aHATHS;

* Jlekuuuy;

* JlabGopaTtopHble
3aHATHS;

e CamocTosTenbHas
pabora;

* JlaboparopHble
3aHATHS;
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* [loaroroBka K
9K3aMeHy;

* TlogroroBka K
9K3aMeHy;

HWcnonb3yemble * KonrtposbHast pabota; | ¢ KouTposnbHasi pabora; | * Otyert o
CpencTBa ¢ Ortyer o * OTtueT 1o UHAVBUYa/IbHOMY
OLI€HMBaHUA VHWBUYya/IbHOMY VHWBU/ya/IbHOMY 3a/1aHHIO;
3a/laHNUIo; 3a/laHMUIo; * DK3aMmeH;
* Onpoc Ha 3aHATHsX; * Onpoc Ha 3aHATHUsX; * OK3aMe€H;
* JK3aMeH; * JK3aMeH;
* JK3aMeH; * JK3aMeH;
dopMy/nvMpoBKa TMOKasaTeseld M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHL[MM TpUBe/leHa B
Tabure 4.
Tabnunia 4 — TTokasaTesi U KpUTEPUU OLIeHUBaHUsI KOMIIETEHI[MM Ha Tarnax
CocraB 3HaTb YmeTb Bnagetb
OtmuHo * 3HaeT rpaHuLibl * Ymeet 0600111aTh * Buageer pasHbIMU
(BBICOKMI YPOBEHB) | MIPUMEHMUMOCTH OCBOEHHBIN MaTepyas o | Crocobamy MoCTaHOBKU
MaTeMaThuJeCKUX COBpPEMEHHbBIM U Y pelleHust
Mojieneu, NepCreKTUBHbIM HeTPUBUAJIbHBIX 33/]au B
VICIIO/IB3YIOLIUXCS B NKTuCC u cTtpouth 00s1acTH COBpEMEHHBIX U
NKTuCC.; TI/IaHbI 110 Aa/IbHeMIlIeMy | TepCleKTUBHBIX
U3YUCHUIO.; NKTuCC.;
Xoporo (6a30Belii | ¢ 3HaeT * YMeeT OTAENATh * Bnapeer
ypOBeHb) MaremMaTuuyeckKue IrJ7IaBHOe OT A/IbTEPHATUBHBIMU
Mozie/u, BTOPOCTEIeHHOI'0 PU criocobamu pertieHust
WCTIO/B3YOIIHECS B paboTe c muTepaTypoii o | 6a30BBIX 33/jau B 00/1aCTH
NKTuCC.; COBPEMEHHbBIM U COBPEMEHHBIX U
e 3HaeT ¥ [TOHUMAeT MepCreKTUBHBIM TepPCIeKTUBHBIX
CBSI3M MEXX/y pasHbIMU MKTuCC,; NKTuCC,;
(yHKIIMOHATLHBIMU * Ymeer
6nokamu UKTuCC.; CTPYKTYPUPOBAaTh
OCBOEHHBIU Marepuas 1o
COBPeMeHHbIM U
MepCreKTUBHBIM
NKTuCC.;
YIOB/IETBOPUTE/IEH | * 3HAeT OCHOBHbIE * YMeeT uuTaTh * Brageer criocobamu
0 (1IOporoBeIi TePMUHBI U Criel[iaabHy 0 MOCTAHOBKM U pellleHusI
YPOBEHb) oripe/iesieHus, JIUTEpAaTypy 1o 0a30BbIX 3a/1au B 00/1acTU
VICTIO/Tb3YHOIIeCs B COBPEMeHHbBIM U COBpPeMEHHBIX U
COBPEMEHHbIX U MepCreKTUBHbIM MepCIeKTUBHBIX
TI1epCIIeKTUBHBIX NKTuCC.; NKTuCC.;
NKTuCC.;
* 3HaeT OCHOBHbIE
3aKOHOMEPHOCTH,
CripaBeJIvBbIe /ISl
COBPeMeHHbIX U
MepCreKTUBHBIX
NKTuCC.;
2.2 Komnerenua OITK-4
OIIK-4: CITIOCOOHOCTBIO peasr30BbIBaTh HOBbBIE TIPUHLUIIBI MOCTPOeHUs

MH(POKOMMYHHKAL[MOHHBIX CUCTEM U CeTel pa3/IMUHbIX TUIIOB Tepefayd, pacripejesieHusi, 06paboTku u
XpaHeHUs1 MHpOpMaL1u.
[7nst bopMUpoBaHUsi KOMITeTeHLIMK He0OX0JUMO OCYILIeCTBUTb Psifi 3TAroB. DTarbl GOPMUPOBAHKS
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KOMITeTeHI[UM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UM U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

MOCTPOEHHsI
MH(MOKOMMYHUKAI[UOHHBIX
CUCTEM U ceTel
Pa3/IMYHbIX TUITOB
repeziauy,
pacripefiesieHus,
00paboTKH ¥ XpaHeHuUs
vH(opMaLu.

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue 3HaeT NporpaMmmHoe Ymeet paboTath € Bnageer noruueckum
3TaroB obecrieueHue fi1st JIMTepaTypoy u aHa/IM30M U CUHTE30M IpHU

MIPOrpaMMHBIM
obecrieueHyeM f1/1st
TOCTPOEHUsI
WH(MOKOMMYHHUKAI[UOHHBIX
CUCTEM U ceTeit
Pa3/IMYHbIX TUITOB
riepeziauy,
pacnpe/eseHus,
00paboTKH M XpaHeHHUs
MH(pOopMaL1u.

MOCTPOEHUU
MH(MOKOMMYHHUKAI[UOHHBIX
CUCTEM U ceTel
Pa3/INYHbIX TUTIOB
repeziauy,
pacripeiesieHus,
00paboTKH ¥ XpaHeHUs
VMH(opMaLu.

Bupp! 3aHaTHM

* CamocTosiTesbHas
pabora;

¢ [IpakTrueckue
3aHATUS;

* Jlekuuy;

* JlaboparopHbie
3aHATUS;

* IloaroroBka K
JK3aMeHy;

* CamocTosiTe/ibHast
pabora;

* [IpakTuueckue
3aHATHS;

* Jlekuuuy;

* JlabopaTopHbie
3aHATUS;

* TlogroroBka K
9K3aMeHy;

* CamocTosiTe/bHast
pabora;

* JlaboparopHbie
3aHSATHS;

Wcnonb3yembie * KonrtposbHast pabota; | ¢ KouTposnbHasi pabora; | * /lomaiiHee 3a/iaHue;
CpefcTBa » JloMalllHee 3a/jaHue; * [lomalliHee 3a/laHue; * Otyet no
OLi€HMBaHUA * Ortuet 1o * Ortuer 10 nabopatopHoii paboTe;
nabopatopHoii pabore; nabopatopHoii pabore; * Otuet 1o
* Ortyet no * Otyer no WHIUBUyaTbHOMY
VHAVBU/1yaIbHOMY VHVBU/1yaIbHOMY 3a/JaHUIo;
3a/]aHUIo; 3a/]aHUIo; * DK3aMeH;
* Onpoc Ha 3aHATHsX; * Onpoc Ha 3aHATHUsX;
* DK3aMeH; * OK3aMeH;
dopMy/nMpoBKa MOKasaTeseld M KPUTepPUeB OLeHMBAHMS [JaHHOW KOMIIeTEeHL|MM TpUBe/leHa B
Tabnme 6.
Tabsuiia 6 — ITokasaTes ¥ KpUTEPUU OLIeHMBaHMsI KOMIIETEHI[MM Ha 3Tarax
CocraB 3HaThb YmeTb Bnagetb
OminuHo * 3HaeT rpaHULbl * YmeeT 00600111aTh * Biageer pa3HbIMU

(BbICOKMI YPOBEHB)

TIPUMEHUMOCTH
MaTeMaThue CKUX
MoZiene,
WCTIO/Tb3YIOIIUXCS B
TIPOTPaMMHBIX
TIPOAYKTaXx [I/is
TIOCTPOEHUS
MH(GOKOMMYHUKALIMOHHbI
X CUCTEM U ceTell
Pa3/IMUHBIX TUTIOB
riepeaum,
pacripeiesieHus,

OCBOEHHBII MaTepHall 1o
MH()OKOMMYHHKAIMOHHBI
M CUCTeMaM U CeTsiM
Pa3MYHBIX TUTIOB
riepe/iauy,
pacripefiesieHus,
00paboTKM 1 XpaHeHusI
VMH(pOpMaL1H, a TAKXKe
CTPOUTH TIJIaHbI 110
JaNbHeNIemMy
W3yUeHUI0.;

crocobamMu MOCTaHOBKU
U peleHust
HeTpUBHA/bHBIX 3a/1au
TIPU TIOCTPOEHUH
MH(POKOMMYHUKALIMOHHBI
X CUCTEM U ceTeu
pa3/IMYHbIX TUTOB
nepeziauy,
pacripeiesieHus],
00paboTKy ¥ XpaHeHUsI
vH(opmaluu.;
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00paboTKH 1 XpaHeHUsT
MH(pOpMaLUH.;
Xopomwo (6a30Beli | * 3HaeT * YMeeT OT/e/ITh * Bnageer
YPOBeHb) (yHKIMOHAIbHBIE OJIOKM | TJIaBHOE OT a/IbTepHAaTHBHBIMH
Y UX MaTeMaThuecKye BTOPOCTEIEeHHOT0 TPH criocobamu perieHust
Mofieny, pabote c nmuTepatypoy o | 6a30BbIX 3a7ay MpU
WCTIONIB3YOIIMeCs B MH(POKOMMYHHUKAL[MOHHBI | TIOCTPOEHUU
TIPOTPaMMHBIX M CUCTeMaM U CeTsIM MHGOKOMMYHUKALOHHBI
MIPOAYKTAaX /st Pa3/IUUHBIX TUTIOB X CHUCTeM U ceTelt
MIOCTPOEHUs nepeziauy, Pa3/IMYHbIX THITOB
MH(POKOMMYHHKAL[MOHHBI | pacripe/iesieHus], repeziauy,
X CHUCTeM U ceTeit 00paboTKM ¥ XpaHeHUsI pacripefiesieHus,
Pa3/IMYHbIX TUTIOB MH(pOpMaLUH.; 00paboTKH U XpaHeHUsI
nepezauu, * YMeer vHbopMaluu.;
pacrnpe/iesieHus, CTPYKTYPHUPOBATh
00paboTKU U XpaHeHUs! OCBOEHHBII MaTepuai o
MH(OpMaLUK. ; VH()OKOMMYHUKALIMOHHbI
M CUCTeMaM U CeTsiM
Pa3/IUYHBIX TUTIOB
riepe/iauy,
pacripeziesieHus,
00paboTKM M XpaHeHUsI
MH(pOpMaLUHn.;
YIoBNeTBOPUTENIEH | ¢ 3HAeT OCHOBHLIE * YMmeeT uMTaTh * Bnageet criocobamu
0 (1IOporoBeIi NpOrpaMMHbIe TIPOJYKTHI, | CIeLUa/lbHY0 MOCTAHOBKU U peLleHUs
YPOBEHb) UCTIONb3YIoIMecs IIpu JTepaTypy 1o 0a30BbIX 3a/1a4 TIPH
MIOCTPOEHUU MH(GOKOMMYHUKALIMOHHBI | TIOCTPOEHUU
MH(POKOMMYHHKAI[MOHHBI | M CUCTEMaM U CeTSIM MH(HOKOMMYHUKALIMOHHBI
X CUCTEM U ceTeu Pas/IMuHbIX TUIIOB X CUCTEM U CceTeu
Pa3/IMYHbIX TUTIOB riepe/iauy, pa3/IMYHbIX TUIOB
nepeziauy, pacripefiesieHus, nepeziauy,
pacrpeziesieHus], 00paboTKM U XpaHeHusI pacrpeiesieHus,
00pabOTKU 1 XpaHeHuUst WH(OPMAI[UH, a TAKXKe 0 | 00pabOTKU U XpaHeHust
vH(dOopMaluu.; COOTBETCTBYIOLLIM vH(opmaluu.;
TIPOTPaMMHBIM
NIPOJyKTaM.;
2.3 Komnerennus ITK-8
[IK-8: TrOTOBHOCTBIO MCIIO/Nb30BaTb COBPEMEHHble [OCTW)KeHUs] HayKu U IiepefjoBble

WH()OKOMMYHHUKAI[UOHHBIE TEXHOTOTUM, METOIbl TIPOBEJEHHUS] TEOPEeTUUYECKUX U IKCIIePUMEHTATbHBIX
WCC/IeIOBaHUY B HAYYHO-MCC/IeJoBaTe/TbCKUX paborax B obmact UKTuCC.

st bopMUpOBaHKS KOMIIETEHIMH HEOOXOMMO OCYILECTBUTD Psifi ITAMOB. ATaribl HOPMHUPOBaHHMs
KOMITeTEHI[UM, TIPUMEHsieMble /i1 3TOr0 BHUAbI 3aHATUH M UCIIOAb3yeMble Cpe/CTBa OL|eHWBaHUS
npe/icTaB/ieHsl B Tabuiie 7.
Tabnuia 7 — OTarnbl GOPMUPOBaHKST KOMITETEHI[UM U UCTIO/Ib3yeMble CPe/ICTBA OIIeHUBAHUS

CocraB 3HaThb Y™meTb Bnagets
Copeprkanue 3HaeT OCHOBHbIE METO/ibl | YMeeT CTaBUTh 3a/iauy Bnageer maTrematrrueckum
3TaroB TeOpeTHYeCKuX 1 TIpU [IPOBe/|eHUN anriapaTom,

9KCIIePUMEHTa/IbHbIX TeopeTUUeCKUX U WCII0/Ib3yeMbIM T1PU

WCCeJOBaHUM B 00/1aCTh | 9KCTIepUMEeHTAa/TbHBIX NIpOBe/IeHUH

NKTuCC. WCCieOBaHUM B 00/1aCTH | TEOPETHUUECKUX U
NKTuCC 9KCIIepUMeHTa/IbHbIX

HCC/IeIOBAaHUM B 00/1aCTH
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NKTuCC.

Buabl 3aHaTHM

e CamocTodTe/bHasg

e (CamocrosiTesbHag

¢ CawmocTosTe/IbHaA

paborta; pabora; paborta;
* [IpakTrhueckue * [IpakTHUueckue * JlaboparopHbie
3aHATUS; 3aHATHS; 3aHATHS;
* Jlekumuu; * Jlekuuu;
* JlaboparopHbie * JlabopaTopHbie
3aHATUS; 3aHATHS;
* Iloaroroska K * Tlogroroska K
9K3aMeHy; 9K3aMeHy;
Wcnons3yemsble * OtyeT no e OTyer no e OtyeT no
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLi€HMBaHUSA * OK3aMeH; e 3DK3aMeH; * DJK3aMeH;
dopMmy/MpoBKa TlOKa3aTesield M KPUTEPUEB OL[eHWBAHWS [JaHHOW KOMITeTEHI[UM TIpHBe/ieHa B
Tabnme 8.
Tabnuiia 8 — IToka3aTesiM M KpUTEPUU OLleHMBAHUSI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OminuHo * 3HaeT rpaHULbl * YMeeT CTaBUTh HOBYIO | * Brazmeetr MmeToaukoun

(BBICOKHMI YPOBEHbD)

TIPUMEHUMOCTH
MaTeMaThue CKUX
MoZiene,
WCTIO/Tb3YIOIIUXCS B
NKTuCC.;

* 3HaeT OCHOBHbIE
HepellleHHbIe TIPO0/IeMbI
NKTuCC.;

3a/lauy Ha OCHOBaHHWU
TIO/TyYeHHBIX
pe3y/ibTaToB
TEOPeTUUeCKUX U
9KCIePUMEHTaTbHbIX
MCCIejoBaHui B 00/1acTu
NKTuCC.;

CUHTe3a MareMaThueCKUX
TIPUEMOB, TTO3BOJISTFOIIUX
TPOBECTU TEOpETHUEeCKUe
Y 3KCIIepUMEeHTaJIbHbIe
HCCIieIoBaHus B 00/1acTu
NKTuCC c
WCI0/Tb30BaHUEM
COBPEMEHHBIX
JIOCTVDKeHUH HayKWu.;

WCTIO/IB3YOIIHeCs B
obsactu UKTuCC.;
e 3HaeT Ha3HaueHUe
OCHOBHBIX
(YHKLIMOHATbHBIX
6/10k0B UKTuCC.;

YCCIejoBaHui B 06/1acTu
NKTuCC.;

* YMeeT BbIJeJIATh
I7IaBHOE U
BTOPOCTeIeHHOoe TIpU
TOCTaHOBKe 3a/jauu
TeopeTUueCKuX U
9KCTiepUMeHTaTbHbIX
WCc/ieloBaHMM B 06/1acTh
NKTuCC.;

Xopouio (6a30Bblid | ¢ 3Haer * Ymeet 060011aTH * Bnageer

YPOBEHb) MareMaTuyeckue pesy/bTarhl a/IbTepPHAaTBHBIMU
MOZeJy, TeopeThyeCcKux U MareMaTrhyeCKUMU
VCIIO/IB3YIOLIeCs B 3KCITepUMEeHTAaIbHbIX rpremMaMu,
NKTuCC.; WCC/IeIOBAaHUM B 00/1aCTH | TIO3BOJISIOIIMMU
¢ 3HaeT U NTOHUMAaeT NKTuCC.; MPOBECTH TeopeTUuyeCcKHe
CBSI3U MeXX/y pa3HbIMU U JKCIIepUMEeHTaJIbHble
(yHKLIMOHATbHBIMHU WCCUieloBaHusl B 00/1acTu
omokamu MKTuCC.; NKTuCC.;

YI0B/IEeTBOPUTE/IbH | * 3HaeT OCHOBHbI® * Ymeet onpepesaTh * Brageer meTopuKom

0 (TIOpOroBEIi TepMUHBI U LieJib TeOpeTUYeCKUX U MareMaTruyeCcKux

ypOBEHb) ornpeaeeHus], SKCIIepUMEHTa/IbHbIX 0003HaueHUH OJ1s1

TeOpPeTUYeCKUX U
9KCITePUMEHTA/IbHBIX
HCCeJOBaHUM B 001acTH
NKTuCC,;

* Bnageer MeTouKOM
COCTaB/IeHUS1 ypaBHEHUH
1 6a30BBIMU

MareMaTHu4e CKUMU
MpYeMaMH UX PelIeHHsI
JUTSI TEOPETUYEeCKUX U
9KCITePUMEHTA/IbHBIX
HCCeJOBaHUH B 001acTh
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NKTuCC.;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMeHHWH, HaBBbIKOB W (W/IK) OIbITa
JleSTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBAaHUSI KOMIIETEHLIMH B Tpollecce OCBOEHUS
oOpa3oBare/ibHOM MPOTrpamMMbl, B C/IeyIOIIeM COCTaBe.

3.1 TeMmbl JJOMAIIHHX 3aaHHH

— Ha Bxop nieanbHOro enTeisi YaCTOTHI Ha /1Ba MocTymnaeT curHan A*cos(2*PI*F*t). 3anucartb
CUTHaJI Ha BbIXO/le [le/TUTeIs.

— Bbrlunciute uMnynbcHyto xapakTepucTuky auddepenimansHoro kogepa Clk] = M[k] XOR
C[k-1], a Takke TMepexoJHYIH XapaKTepUCTHKY (peaki[Mi0 Ha eJAWHUYHBIA CKauoK), eCld KOJep B
Haya/IbHOM COCTOSTHUM OOHYJIeH.

— Pasgenutb MI0CKOCTh BEKTOPHOM JuarpaMMbl Ha 30HbI NPUTsDKeHUs1 Kaxzaoro QPSK-cuvBosa
110 KPUTEPUI0 MUHUMA/IbHOTO PaCCTOSTHUS.

— HalitTu oTHolleHue cpegHUX MolHOCTell TmepefaTuvika PM-8 u ®M-4 (QPSK), ecnu
MHHHMaJ/IbHO€e PacCTOsIHWE MeXKy CUMBOJIaMH OJIMHAKOBO.

— CumBonel QPSK wuHTepnperupyrorcsi kKak uncia 0, 1, 2 u 3. 3akoaupoBathb

rocse[oBaTesibHOCTL crMBosIoB M=(0023020202210011) guddepeHIpanibHbIM KOepoM, paboTaroim
no npasuny C[k] = (M[k] + C[k-1]) mod 4.

3.2 Tembl HHAUBHUYAIbHBIX 3alaHUN
— bBuroBas BeposiTHOCTB OIIMOKM TIpY MepeZiaue 11(POBOrO CUTHaIa.
— Pereneparus ¢ poBoro curHasa rnpu rnepejadye Ha H60/bIIMe PaCCTOSTHUSI.
— ®opMUpYOLMU QUIBTP.
— CoracoBaHHbIN (PUIBTP.

3.3 TembI ONIPOCOB HA 3aHATHUAX
— BPSK, DBPSK.
— QPSK, DQPSK.
— KorepeHTHOCTE/HEKOTePEeHTHOCTb CUTHAIOB.
— MSK, GMSK.
- QAM.

3.4 TeMbI KOHTPO/IbHBIX PadoT
— Mopynauus DBPSK.
— Mogynauus DQPSK.
— Mogynsauus MSK.
— ®opmupyronmii punstp HarikBucra.
— CrnekTp curHasa C JMHeMHON MOZYJISLIAEeN.

3.5 JK3aMeHallMOHHBbIE BOTIPOCHI

— 1. [OuddepenimanbHas (oTHOCUTenbHast) OuHapHas ¢a3zoBas wmanunynsuus (DBPSK).
da30Basi HEOJAHO3HAUHOCTb MpU npueMe. KorepeHTHass ¥ HeKOorepeHTHast AeMopaynsuus. CTpyKTypHast
cxeMa MozieMa.

— 2. KeagparypHasi ¢a3oBass manunysnsigus (QPSK), ¢a3oBas HeoZHO3HAUHOCTb TIpU TIpUeMe.
OuddepeniyanbHas kBagparypHas ¢gasoBast Manunysiiusi (DQPSK). CTpyKTypHbIe CXeMbl MOZIEMOB.

— 3. [uddepenuyanbHas KBajgparypHasi ¢a3zoBas MaHumnynsius co casurom (QPSK).
CTpyKTypHas cxeMa MozieMa.

— 4. Manunynsigusi ¢ MUHAMabHbIM caBurom (MSK). MayccoBa MaHUMY/ISLYMS C MUHUMAJTbHBIM
capuroM (GMSK). CTpykTypHble cxembl MOZeMOB. O((eKTHBHOCTb UCII0/Ib30BaHUSI MOMIOCHI YacCTOT.
CriekTp MOAY/UPOBAaHHOTO curHanma. ObecrneueHre KOMIIAKTHOCTU CTIEKTpa.

— 5. KBagparypHnas amnurygHas moayssinust (QAM). CTpyKTypHbIe CXeMbl MOZIEMOB.

— 6. MynbTurieKCUpoBaHHe C OPTOTOHA/bHBIM YaCTOTHBIM pa3zesieHdeM KaHaioB (OFDM).
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CTpyKTypHBbIe CxeMblI ITepefiaTurKa ¥ IPUEMHHUKA.

3.6 TemsI 1abopaTopHbBIX padoT
— CrarucTuka guddepeHLraabHOTo KoJiepa o MOAY/IHO /Ba.
dopmupyrowmyi GUIbTp
CoryiacoBaHHbIN (PUABTP.
CreKTpbl CUTHAJIOB C TMHEHMHOW MOZAY/ISILEHN.

4 MeTtopnueckye MaTepHuaJibl
Ins obecrieuenust mpoiiecca oOyueHHst W peIieHus 3a7au 00yueHUsl UCTIONb3YIOTCS CIEAYIOIIHe
MarepHuaIbl:
— MeTOAWYeCKHWe MaTepuasibl, OMNpEAe/SAIONIMe TPOLeAyPbl OLIEHWUBAHUS 3HAHWN, YMEHWH,
HABBIKOB M (W/IM) OIBITA [eATe/bHOCTH, XapaKTepU3YHOIUX 3Tarbl (OP-MHPOBAHUS KOMITETEHIHH,
COIIacHO . 12 paboueii IpOrpamMMBI.

4.1. OcHoBHas /MTEparypa
1. CoBpemeHHBbIe MeTOZAbI MaHWITY/SALUA LU(PPOBOM paguoCBsi3u: YueOHOe mocobue ajist
CTY[,eHTOB paiuOTeXHUYeCcKuX crieriaabHocTeit / MemmxoB C. B. — 2013. 31 c. [OnekTpoHHbIH pecypc] -
PexxuM poctyma: https://edu.tusur.ru/training/publications/3190, cBo60OAHBIH.
2. [emopynsiusi OHapHBIX LU(POBBIX CUTHaAMIOB. CTaTUCTUUYECKUH 1ToAX0z: YueOHOe mocobue
JJIs1 CTyJeHTOB paZiMoTeXHUYeCKUX crenuanbHocTer / HoBukoB A. B. — 2016. 20 c. [OnekTpoHHbIN
pecypc] - Pexxum goctyna: https://edu.tusur.ru/training/publications/6059, cBoO60HBIIH.

4.2. lonoHMTe/IbHAA IMTeparypa

1. Cucrems! 1MdpoBOM pasvocBs3u. ba3oBble METObI U XapaKTEPUCTUKK : YueOHOe mocobue
nnst By3oB / JI. H. BonkoB, M. C. HemupoBckuii, FO. C. IlluHakoB. - M. : Okorpenas, 2005. - 390[2] c. :
wi., Tabsn., moptp. - (bubmoreka MTC & GSM). - bubmuorp.: c. 388-390. - ISBN 5-88405-071-2 :
269.01 p. (Hamnuue B 6ubmioreke TYCYP - 42 3k3.)

2. Tudpoas ces3b : Ilep. ¢ anmi. / ko Ilpokuc; Pex. mep. . [O. KnoBckuii, ITep. . M.
Kioeckuii, ITep. b. V. Hukonaes. - M. : Paguo u cBs3b, 2000. - 798[2] c. : un. - bubmumorp.: c. 776-787. -
ISBN 5-256-01434-X (B miep.) : 565.00 p., 563.00 p. (Hamuue B 6ubmoreke TYCYP - 7 3K3.)

3. IIudporas obpabotka curHanos : Ilep. c anri. / A. B. Onmenretim, P. B. ITladep ; mep. : C. A.
Kyneros ; pen. riep. : A. C. Henaines. - M. : TexHocdepa, 2006. - 855[1] c. : w1, Tabsn. - (Mup uudpoBoii
obpabotku ; XI. 03). - bubmuorp.: c. 843-852. - IIpeam. yka3s.: c. 853-855. - ISBN 5-94836-077-6 :
417.87 p. (Hanuuue B 6ubmoteke TYCYP - 70 3k3.)

4.3. Yue0HO-MeTOAMYECKOE MT0CO0He U MPOorpaMMHoOe ofecrieyeHHe

1. WccnenoBanne MSK mopema (peanu3aiusi ¢ (a3oBbIM KofiepoM): YueOHO-MeTO[UYeCcKoe
nocobue o naboparopHoii pabote / Konorpueo B. A. — 2012. 39 c. [DnekTpoHHbI pecypc] - Pexxum
pocryna: https://edu.tusur.ru/training/publications/1525, cBob60gHBIIH.

2. UccnepoBanne QPSK mopema (peanu3saiusi ¢ (a30BbIM KoZiepoM): YueOHO-MeToAuuYecKoe
nocobue 1o aboparopHoii pabore / Komorpusos B. A. — 2012. 35 c. [DnekrpoHHbI pecypc] - Pexxum
noctyma: https://edu.tusur.ru/training/publications/1532, cBoO0JHBII.

3. MUccnepoBanne MSK mozeMa (Knaccuueckas peanu3saiusi): YuebHO-MeToguUeckoe mocobue
o jaboparopHoii pabote / KosmorpusoB B. A. — 2012. 29 c. [OnekTpoHHbI# pecypc] - Pexxum goctyma:
https://edu.tusur.ru/training/publications/1524, cBo6ogHbIH.

4. Teopusi M TexHMKa Tiepefaud HHpopMaluu: YuebOHO - MeToAUYecKoe T10cobue st
TIPOBeZIeHUsI TPAKTUUeCKUX 3aHATHI U CAMOCTOSITe/TbHOM paboThl cTyzeHToB / AKynuandes HO. T1. - 2012.
202 c. [DnektponHbIit pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1754, cBo60gHBIMA.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. https://en.wikipedia.org/wiki/Category:Telecommunication_theory
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