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7 OO0m1as Tpy10eMKOCTh 216 216 JacoB
6.0 6.0 3.E.

JuddeperurpoBaHHbIi 3a4eT: 5 cemecTp

Tomck 2018

CornacoBaHa Ha noptane Ne 37157




PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokot Ne 12 or« 4 » 7 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmoTpena u omoOpeHa Ha 3acemanuu kadenpel PTC «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kapeapsl PTC xag. PTC A. C. Beparapar

3aBenyronmii o0ecnieunBaromeii kad.
PTC C. B. MenuxoB

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PCC A. B. ®artees
OKCIIepTHI:

JoneHT Kadeapbl paTuoTeXHUIECKUX
cucteMm (PTC) B. A. I'pomoB

Crapuuii npernonaBateib Kadeapbl
PazaMOIEKTPOHUKH U CUCTEM CBSI3U
(PCC) 1O. B. 3enenenxkas
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

W3yuenune paccMaTpuBaeMoOi AMCHMILIMHBI HAPaBiIeHO Ha (JOPMUPOBAHUE Y CTYJIECHTOB CIIEAYIO-
IIMX KOMIIETCHIIUH.

[Tpodeccuonanbubie komnerenuuu (I1K):

1K -7 — rOTOBHOCTBIO K M3YYEHUIO HAyYHO-TEXHUYECKOH MH(pOPMALMU, OTEYECTBEHHOTO U 3apy-
OeXHOT0 OIbITa M0 TEMATHUKE ITPOEKTa

I1K -16 — rOTOBHOCTBIO U3y4YaTh HAyYHO-TEXHHUUYECKYIO MH(OPMAIINIO, OTEUECTBEHHBIN U 3apyOex-
HBII OMBIT IO TEMATUKE UCCIIEJOBAHUS

Jlis nocTuKeHus yKa3aHHOM 1IeJId Ha MIEPBOM 3Tale HE0OXOAMMO 03HAKOMUTD CTYAEHTOB C OCHOB-
HBIMHU IPUHIMIIAMU 1 METOJJAMU COBPEMEHHOM CTaTUCTUYECKOW TeOprH 00pabOTKH CUTHAJIOB, @ HMEHHO:
C METOAIaMU BEPOSATHOCTHOIO ONKCAHUS CIyYaiHbIX MPOLIECCOB C MOMOIIIBIO INIOTHOCTEH BEPOSTHOCTEN U
MOMEHTHBIX (YHKLUH; KOPPEISALHMOHHON M CHEKTPAIbHOM TEOpHel CilydyalHBIX MPOLECCOB; METOJaMH
CUHTE3a ONTUMAaJIbHBIX cucTeM. Ha cienyromieM stane He0OX0AUMO O3HAKOMHUTH CTYJIEHTOB C TEXHOJIOTH -
SIMU MOOWJIBHOM CBSI3U, @ MMEHHO: CYIIECTBYIOIIUMH CUCTEMaMU OECIPOBOAHOTO JIOCTYIA, IPUHLIUIAMH
uX QYHKIIHMOHUPOBAHUS U METOAAMU OLEHKHU MPOITYCKHOM CIIOCOOHOCTH; OCOOEHHOCTSAMU paclpoCTpaHe-
HUS PAIMOBOJIH MCIIOJIb3YEMBIX AMANA30HOB YaCTOT; BIMSHUEM MHOIOJIy4€BOCTH KaHAJIOB PaclpOCTpaHe-
HUSl Ha IPOMYCKHYIO CIIOCOOHOCTHIO OECIPOBO/IHBIX KaHAJIOB; UCIOIb3yEMbIMH METOAAMU MOIYJISILIMUA U
IIOMEXOYCTOMYMBOIO0 KOJUPOBAHMS; UCIIOIb30BAHUEM IIPOCTPAHCTBEHHO-BPEMEHHBIX METOJ0B IIE€peiaun;
croco0amy BhIDaBHUBAHUS XapaKTEPUCTUK KaHaja; TEXHOJOTUEH MOAYISLUN HAa HECKOIBbKUX HECYILHX;
LIMPOKOIIOJOCHBIMU CUCTEMAMH IIE€PEIauy; TEXHOJIOTUSMU MYJIbTU-TUIEKCUPOBAHUS KaHAJIOB; COTOBOM Op-
raHu3anueil cereil cBsi3u. YUeOHbBIM IJIAHOM IPETyCMOTPEHBI JEKIUOHHbIE, Ta00OpaTOpHbIE U MpaKTHYe-
CKHE 3aHATUS.

1.2. 3agaun IMCHMIIINHBI

— OcHOBHOH 3ama4ell AUCIUTUTUHBI SBIAETCS (POPMHUPOBAHUE Y CTYJCHTOB KOMIETEHIUH, 1M03-
BOJISIFOIIMX HA MAaTEeMAaTHYeCKOM M (PU3MYECKOM YpOBHE NOHUMATh CYIIHOCTH ONTHUMAJIBHBIX MPeodpa3o-
BaHW CHTHAJIOB B CUCTEMaxX OECIPOBOJHOTO JOCTYIA MPH HATWYHH MEIAomuX (akTopoB B BHIE COO-
CTBEHHOTO LIIyMa MPUEMHO-YCHIINTENbHBIX YCTPOMCTB U BHEIIHUX ITOMEX M OLEHUTh UX BIUSHHUE HA MPO-
IIYCKHYIO CIIOCOOHOCTh cHCTEMBbI. BmecTe ¢ TeM 3amaueil Kypca siBisieTcst popmupoBaHue 0a30BBIX 3HA-
HUI, yMEHUI M HAaBBIKOB B YaCTH NMPUMEHEHUS MeToJa CTaTUCTUYECKOro MojenupoBanus Ha OBM nns
pacyeTa OLIEHOK BEPOSTHOCTHBIX XapaKTEPHUCTUK MHPOKOMMYHUKAITMOHHBIX CUCTEM, OMPEICISIONINX UX
KauecTBO IpU OOHAPYKEHUH, pa3-TUNUEHUHN U U3MEPEHUH [TapaMeTPOB CUIHAJIOB.

2. Mecto mucuunimebl B ctpykrype OIIOII

Juctummnaa « TeopeTHueckne OCHOBBI CTATHCTHYECKOW PAJMOTEXHUKHA U OSCIIPOBOIHON CBSI3U»
(b1.B.[IB.2.1) otHOCHTCH K 010Ky 1 (BapuaTHBHAsI 4acTh).

[TpenmiecTBYIONMME TUCIUILTHHAMY, (DOPMUPYIOIUMH HAYaJbHBIC 3HAHUSA, SIBISTIOTCS: WHDOD-
Matuka, MatemaTtuka, CUrHaIBI 3IEKTPOCBSA3U, Teopusi BEpOSTHOCTEN M MareMaThyeckas CTaTHCTHKA,
Teopust MEKTpUUECKUX LETIEH.

[TocnenyromumMu TUCIHUIUIMHAMY SIBIAIOTCS: KOMITIEKCHBIE CUCTEMBI 3alUThl MH(pOpPMAaLIUU B ce-
TSAX U cucTeMax cBsizu, OOmiast Teopust cBsizu, OCHOBBI IOCTPOCHHUS NHPOKOMMYHUKAIIMOHHBIX CUCTEM U
ceteil, CeTH CBSI3U M CUCTEMBI KOMMYTAINH, Y 4eOHO-HMCCeIoBaTeIbcKasi paboTa CTYACHTOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus QUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— IIK-7 roToBHOCTBIO K U3YUEHHIO HAYYHO-TEXHUYECKOW MH(OpMaIUH, OTEYECTBEHHOTO U 3apy-
OEXHOTO OIbITa M0 TEMATUKE IPOEKTA;

— TIK-16 roToBHOCTBIO M3y4aTh HAyYHO-TEXHMYECKYIO MH(OpMAIMIO, OTE€YECTBEHHBINH U 3apy-
OEXHBIN OMBIT M0 TEMATUKE UCCIICJIOBAHNUS;

B pesynpTare u3ydeHus: IUCLUIIMHBI 00YyJatOIUNACS TOJIKEH:

—  3HATh MATEMATMYECKME MOJIENIM CHTHAJOB M TIOMEX; MPHUHIUIBI U OCHOBBI CTATUCTHUYECKOH
TEOPHUH OOHAPYKEHHUS, PA3THUCHHS ¥ OLIEHKH HeM3BECTHBIX 1aPAMETPOB CUIHANIOB MPH HAIMYHH TTOMEX;
bu3nUecKkuii 1 coepKaTeIbHbIM CMBICT U B3aUMOCBS3b ITapaMETPOB CUTHAJIA, KOTOPhIE OMPEAEISIOT HO-
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TCHLUAIBHBIC XapaKTePUCTHKH CUCTEM OOHApYKeHUs (pa3jinueHusi) U OLCHKH MapaMeTpOB MPU HATMYUH
COGCTBEHHOTO TIyMa TIPHEMHBIX YCTPONCTB; THIIOBBIE CTPYKTYPhI ONTHMANBHBIX CHCTEM 00paGOTKH CHT -
HAJIOB TIPU MX OOHAPYKEHUH (PA3TUUCHUH) U OLCHKE apaMeTPoB Ha (OHE IIyMa MPHEMHBIX YCTPOIMCTB;
(H3HUECKHe OCHOBBI M TEXHHUECKHE BO3SMOXKHOCTH COBPEMEHHBIX TEXHOIOTHIl MOOHIIEHOM CBSI3H; TPHH-
LIAITB] MHOTOKAHATBHOM [epefadl U PacrpeieeHns HHPOPMALH; OOTACTH IPUMEHEHHS, THIIBI KOHTCH -
Ta U TpeOOBaHUS K Ka4eCTBY YCIyT, 00ECIIEUNBAEMBIX PA3IMYHBIMI COBPEMEHHBIMH TEXHOJIOTHSIMU MO-
OUIBHOI CBA3H.

—  yMeTh apryMEHTHPOBAHO H3IOXKHTH MOCTAHOBKY 3aJladdl CTATHCTHUECKOTO CHHTE3a ONTH-
MAIIbHOTO OOHAPYKMTEIs — PA3IMUUTENIs TI0JE3HOI0 CUTHaia Ha (hOHE TIOMEXM; BBIIOIHATH THUIIOBBIC
pacueThl BEPOATHOCTHBIX XAapAaKTEPUCTHK CUCTEM OOHAPYXKEHHS U Mepeaaun HHMOPMALUK;, BHIOUPATh Ha
TPAKTHKE THII COBPEMEHHOM TEXHOJOTMHU Ul OPIaHH3alMH MOOMIBHOH CBSI3M KOHKPETHOTO NPOEKTA;
pa3pabaTbiBaTh 1 00OCHOBBIBATH COOTBETCTBYIOIME TEXHHYCCKOMY 3aJIaHUI0 U COBPEMEHHOMY YPOBHIO
Pa3BUTHUS TEOPUU U TEXHUKH CTPYKTYPHBIE CXEMBI CHCTEM CBSI3M M apPXUTEKTYPY COOTBETCTBYIOIIMX MO-
OWJIBHBIX CETEW C yYeTOM YCIIOBHIA UX DKCILUTyaTalluy, BKIOYas TpeOOBaHUS SKOHOMHUKH, KaueCTBa MPE/0-
CTaBJISEMBIX YCIIYT, OXPAHbl TPYIA M OKPYXKAKOLIeH cpelbl; 00OCHOBAHHO BHIOHPATH (DYHKIHOHAIBHEIE
OJIOKM CHCTEM U CeTeil CBS3M C y4eTOM TPEOOBAaHUIT IEKTPOMATHUTHOW COBMECTUMOCTH, TEXHOJIOTUYHO-
CTH, YOOCTBA ¥ HAJIEKHOCTH SKCIUTYaTAIlNH, SKOHOMHUYECKOH U CIIEKTpalbHOl 3 heKTHBHOCTH; OCyIIe-
CTBISITH pacyeT Wiu OOOCHOBAaHHBIN BBHIOOpP 3HAYCHUI MapamMeTpoB (YHKIIMOHAJIBHBIX OJOKOB CHCTEM
CBSI3M Ha OCHOBE PE3YJIbTATOB aHAJIM3a TPEOOBAHUII K KaYECTBY MPEIOCTABISEMBIX YCIYT, CTPEMSICh K UX
TEXHUKO-D)KOHOMHYECKOH ONTHMH3ALMK, MPOBOAUTH MMHUTALMOHHBIH WM HATYPHBIH KCHEPHUMEHT IO
M3MEPEHHIO OCHOBHBIX MOKA3aTeNieil N XapaKTEPUCTUK CUCTEM M MX (DYHKIMOHAIBHBIX GIOKOB. OBITH I0-
TOBBIM OCBaWBaTh MPUHIUIBI PAOOTHI, TEXHUUECKUE XaPAKTEPUCTHKH U KOHCTPYKTHBHBIE OCOOCHHOCTH
UCTIONB3YyeMOT0 000PYIOBAHUS U CPEACTB Mepeaadyd HHPOPMAIHHU, OCYIIECTBIATh UX TEXHUYECKYIO JKC-
IUTyaTalHIo.

—  BIajZeTh CIENUANBHON TEPMHHOIOTHEH; CIOCOGAMH CTATHCTHYECKOrO ONMCAHMS CBOMCTB
CHTHAJIOB M NOMEX; OOIIel METONOIOT el CTATHCTHYECKOro aHAIIN3a YCTPOUCTB 06PaGOTKU CHIHAJIOB H
CHHTE3a ONTHMAIBHEIX CHCTEM 00PaGOTKH CHIHATIOB B MH(MOKOMMYHHKAIMOHHBIX CHCTEMAX; TIEPBHYHEI-
MM HaBBIKaMH BBIOOpa (PYHKIIMOHAIBHBIX OJIOKOB CUCTEM OECIIPOBOIHOM CBS3M U MX OOBEIUHEHUS VIS
COBMECTHOW PabOTHI IPU COCTABICHUH MPOEKTa CHCTEMBI, €ro peaju3aliy U TEXHUYECKOH JKCIuTyaTa-

LHH;
4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO61mas TpyI0eMKOCTh AUCIUILINHBI cOCTaBiAeT 6.0 3a4eTHBIX €IMHUIIBI U MIPE/ICTABICHA B Ta0JIH -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTh TUCITUILTAHBI

Bunbl yueOHOI nesTENbHOCTH Bcero yacos CemecTpsl

5 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 108 108
Jlexuun 36 36
[IpakTnueckue 3aHATHS 36 36
JlaboparopHbie pabOTHI 36 36
CamocrosTenbHas paboTa (BCero) 108 108
[TonroroBka Kk KOHTPOJILHBIM paboTam 5 5
Brinmonnenue noManrHux 3agaHui 8 8
OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 29 29
[TpopaboTka IEeKIMOHHOTO MaTepralia 36 36
[ToaroroBka K NpakTU4YECKUM 3aHATHSAM, CEMUHApam 30 30
Bcero (0e3 sx3amena) 216 216
OO6miast Tpy1I0€MKOCTb, 4 216 216
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5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHATUN TTPUBECHBI B Ta0uIe 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

= o o 2 ) =
) z < s | g2 5 3
? s < < P 2 U
Ha3Banus pa3nenoB 1uCHUIIIIUHBL < ® o, o, o 2 &5
= = g = S z g
(=9 rc::“ < ° 9 % CE)
= © =) & =
5 cemecTp
1 Benenue 1 0 0 1 [1K-16, I1K-7
2 CeezneHus U3 TEOpUHN BEPOSTHOCTEN 2 2 I1K-16, ITIK-7
3 MareMaTtu4eckoe ONMUCAHUE CITYYaHbIX 3 3 9 19 |IIK-16, TIK-7
CUTHAJIOB U TTIOMEX
4 CrnexkTpanbHbIA aHAJIN3 CUTHAJIOB 3 7 13 |IIK-16, [1K-7
5 T'ayccoBckue ciydaiiHbIE TTPOIIECCHI 2 3 10 19 | TIK-16, [1IK-7
6 OTKJIMK TUHEHHBIX CHCTEM Ha BO3JIEH- 3 9 15 IIK-16, ITK-7
CTBHUE CITy4yalHbIX CUTHAJIOB
7 OnTuManbHBIC THHSHHBIC CUCTEMBI 3 16 28 |IIK-16, ITIK-7
8 OCHOBBI CTATHCTHYECKOW TEOPHH OOHA- 3 2 13 24 |TIK-16, I1K-7
PY>KEHUS U pa3IudyeHUs] CUTHAJIOB MTPU
HAJIUYUH TIOMEX
9 TlpeoOpa3oBaHMs CUTHAJIOB B KaHAJIax 3 3 12 14 32 |IIK-16, [1IK-7
cBs13u. Mopysinus.
10 KomupoBaHue CUTHAJIOB B CHCTEMaX 3 4 4 9 20 IIK-16, TIK-7
MOOUITEHOM CBS3H.
11 MHoronyueBoe pacupOCTpaHEHHE CUT- 3 3 0 4 10 |IIK-16, TIK-7
HaJI0B MOOUJILHOM CBSI3H.
12 Nemomynsiyst iuppOBBIX CUTHAJIOB. 3 10 [IK-16, ITK-7
13 MHorokaHajibHas epeaaya 1 MHOTO- 3 4 13 IIK-16, ITK-7
CTaHUMOHHBIN noctym. [lupokononocHas
OecrpoBOHAS CBSI3b.
14 3akaroueHue. 1 0 0 1 2 IIK-16, ITK-7
Hroro 3a cemectp 36 36 36 108 216
Hroro 36 36 36 108 216
5.2. Coaep:xanue pa3aejioB IUCHUILIHHBI (110 JIEKIIUSIM)
CopneprkaHue pas3iesaoB JUCIUILIMH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3iesaoB TUCIUILIMH (TI0 JICKITHSIM)
3 3 £
3] s 5
2 2 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCHUILTUHBI (110 JIEKIUSM) zF &5
o S E
=
2 £ ¢
= S
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5 cemecTp

1 Beeneunne

WNudopmanus u curnansl. OCHOBHbIE TOHATHUS U
OIpPEIEICHUS.

HUroro

TIK-16,
TK-7

2 CeezneHus U3 Teopun
BEPOSATHOCTEMN

OCHOBHbBIE TOHSTHS U ONPEACIICHUS] TEOPUH BEPOST-
HOCTEH; TEOPEMBI CIIOKEHHUS U YMHOKCHHS; HATEK-
HOCTb cucTteMbl. OnucaHue Ci1y4yalHbIX BEJIMYUH;
JTUCKPETHBIE M HETIPEPBIBHBIC CITyYaiiHbIC BETUYHHBL,
IUIOTHOCTH BEPOSITHOCTH; (PYHKIIUS pacTpeesieHusl.
UwucoBbie XapaKTepUCTUKH CIYIaHBIX BETMYHH; Ma-
teMatudeckoe oxunanune, CKO u gucnepcusi, Koppe-
JAUUOHHAS (DYHKIIHS, HAYaIBHBIA U IEHTPATbHBIN
MOMEeHTHI. ["ayccoBckue ciyyaiiHble BEJIMUMHBI.

Htoro

[IK-16,
[IK-7

3 MaremaTtuueckoe
OTIMCaHUE CITyYalHbIX
CHUI'HAJIOB U IIOMECX

[TonsTue cnydaitHoro npouecca. BepostHocTHOe
OIHCaHUE CIIYy4alHbIX MpoleccoB. MoMeHTHBIE PyHK-
MU caydaiHoro npouecca. CtaimoHapHbIe Cirydyai-
HBIE MPOLECCHI. DPrOAUYECKUE CIIydailHbIe MPOIIEC-
cbl. Bpemennsle cpeqnue. Onucanue COBOKYIHOCTU
JIBYX ClIy4alHbIX TporieccoB. CBOMCTBa KOPEIALIMOH-
HOW ¥ B3aMMHO KOPPENSHOHHON (yHKIU. bembrit

IIyM.

HUroro

TIK-16,
TK-7

4 CnexTpalbHbIi aHAIN3
CUTHAJIOB

CrnextpanbHas IJI0THOCTh MOIIHOCTU. CBOiCTBa
CIIEKTPaJIbHOM IJIOTHOCTHU MOITHOCTH. B3anmHuast
CIEKTpaJIbHAS IUNIOTHOCTh MOIIHOCTH. Ompenenenue
MOMEHTHBIX (DYHKIIMI U CLIEKTPaJIbHOM MIIOTHOCTH
MOIIHOCTH 10 9KCIIEPUMEHTAIbHBIM JAHHBIM.

Htoro

[IK-16,
[IK-7

5 T'ayccoBckue
CIIy4aifHbIe MPOIIECChHI

[TonsiTHE rayCCOBCKOTO CIy4ailHOTO Mpoliecca 1 ero
CBOMCTBA. Y3KOIOJIOCHBIE TAyCCOBCKHUE CIyYailHbIE
MIPOLIECCHI.

Hroro

TIK-16,
TK-7

6 OTKIIMK JTUHEHHBIX
CHCTEM Ha BO3JICUCTBUE
CIIyYallHBIX CUTHAJIOB

IlocTanoBKa 3a/aun aHAIM3a JIMHECHHBIX CHUCTEM. AHa-
JIA3 JIMHENHOW CUCTEMBI B IIEPEXOJHOM PEKUME IIPU
CTAallMOHAPHOM BO3JeHCTBUU. IMHUTaLMS CITy4allHOTO
rpouecca ¢ 3aJaHHON CIEKTPAIIBHOM TUIOTHOCTBIO.
dopmupyomui GuIbTp. AHATU3 TUHEHHON CUCTEMBI
B CTAIMOHAPHOM (yCTaHOBUBIIEMCS pexxume). Yucto
OembIii ITyM ¥ CUCTEMBI C OTPaHMYEHHOM 10JIOCOM
MPOMYyCKaHMs. DKBUBAJEHTHAs ITyMOBas M0JIOCA.
B3anmnuast koppensuuonHas (pyHKIHsI BXOIHOTO BO3-
JIEUCTBUS M OTKJIMKA JTUHEHHON CUCTEMBI.

Htoro

TIK-16,
MK-7

7 OnruManbHbIE
JINHEHHBIE CUCTEMBI

[TonsTre onTumanbsHOM cuctemsl. Kpurepuit onru-
MaslbHOCTH. ONTUMU3ALMS CUCTEM ITyTEM 10100pa UX
napameTpoB. ONTUMaIbHbIE CUCTEMbI, MAKCUMU3HPY-
IOLIME OTHOLIEHHE CUrHa)/IryM. ONTHUMasbHbIE CU-
CTEMbI, MUHUMHM3UPYIOLINE CPEIHUIN KBapaT OLINO-

TIK-16,
TK-7

CornacoBaHa Ha noptane Ne 37157




KH.

HUroro

8 OcHOBBI
CTaTUCTUYECKOU TEOPUHU
oOHapyXeHHUs U
pa3IMyYeHus: CUTHAJIOB
MIPU HAJIMYUU TIOMEX

CornacoBaHHbIH TUHEHHBINA (GuibTp. [Ipumeps! mo-
CTPOEHUS COITIAaCOBAHHBIX JIMHEHHBIX (GUiIbTpoB. O0-
HapyK€HUE U pa3IM4eHUE CUTHAJIOB IIPU HAJIMYHH T10-
Mex (0alieCOBCKUIN METO). DIEeMEHThI TEOPUH OIEHKH
HEU3BECTHBIX N1APaMETPOB CUTHAJA.

Hroro

[IK-16,
[IK-7

9 TlpeobpazoBanus
CUTHAJIOB B KaHallax
cBs13u. Mopymsius.

Nudopmarus u curaansl. OCHOBHBIC TTOHSATHS
omnpeaeneHus. MoJenb cucTeMbl iepenadu HHpopma-
M. MeTo/ bl aHaTUTUYECKOTO U TE€OMETPUYECKOTO
MPEACTABJICHNS CUTHAJIOB U ToMex. HenpepbiBHbIE
cur”ainbl. Jluckpernsie curHansl. [{udpossie curna-
ne1. CuMBOI, andaBuT, oOCHOBaHHE Kofa. Bepost-
HOCTHOE OIKMCaHUE MOCIIeI0BATEIbHOCTA CHMBOJIOB.
[Tpumeps! nudpossix curHanos. [Ipumeps! Henpe-
PBIBHBIX CUTHAJIOB. belnblil myM. Y3KOIOJIOCHBIN IPO-
necc. AJITUTUBHBIE U MYJIbTUINIMKATUBHBIE TOMEXHU.
Ananoro—mudposoe u udpoaHaIoroBoe mpeodpaso-
BaHMs1. OCHOBHBIE XapaKTEPUCTUKH, IIIyMbl KBAHTOBA-
Hus. BexktopHoe npencraBienne curHanoB. Momyisi-
LM TAPMOHUYECKON HECYyIllel HeNpephIBHBIM CUTHA-
oM. Mopynsiiiusi TapMOHUYECKOW Hecymel mudpo-
BBIM CUTHAJIOM. ba3oBble METOBI MOYIISALIUN.
MHOrono3uuoHHbIE METOBI MOAYIISIIMUA. CIIEKTPHI
MOJIyJTMPOBAaHHBIX CUTHAJIOB U MOJ0CA YacTOT, Tpebye-
Masi Ui iepeadu. MexCHUMBOJIbHASI HHTEPPEPEHITHS.
Monynsauus Ha HECKOIBKUX HECYIINX.AHAJIOTOBbIE,
JUCKPETHBIE 1 IU(POBBIC KaHAIBI TIEpeaull CUTHA-
nos.ITocnenoBatenbHBIN U MapaieIbHbIA CIOCOOBI
nepeaayn.

Htoro

TIK-16,
TK-7

10 KomupoBanue
CUTHAJIOB B CUCTEMAaX
MOOWIBHON CBA3M.

KonmupoBanue u nexoqupoBanue HU(POBBIX CUTHAIOB.
OcHoBHbl€ 3a7aun KonupoBaHus. [IpuHnnIel nome-
XO0yCTOMYMBOro KoaupoBaHus. Kop-pektupyromue
ko/bl. JInHelHble 610uHbIe Koabl. O0-HapyKeHHe U
ucnpasieHue omubok. Komosoe paccrostaue. ITopo-
XJaroIue U npoBepouHble MaTpulbl. Koxpl XeMMuH-
ra.l{luxknnyeckue koapl. [Topoxxaaroniuii moJgrmHOM.
CrniocoObI KOTUPOBaHUS U IEKOAUPOBAHUS LIUKIIHYE-
CKHX KOZIOB. JlekoupoBaHue B cCCTEMaX ¢ KaHaJIoM
nepecmpoca. Cucremsl ¢ HHOOPMAIIMOHHOHN U pelIaro-
et oopaTHoi cBsA3b10. [loMexoycTOHYUBOCTD CUCTEM
¢ obparHoii cBs3bio (OC). Ceprounsie kofbl (CK).
Crpykrypa u ocHoBHbIe Xapakrepuctuku CK. Konu-
pOBaHME B KaHajax ¢ NaMsAThIO, IEPEMEKEHNE CUMBO-
noB.KomOuH1pOBaHUE KOJIOB, MOHITHE 00 UTEPATUB-
HBIX, KACKaJHbIX U TypOoKkoaax. CUrHaIbHO-KOJOBBIE
KOHCTPYKIIHH.

Hroro

TK-16,
TK-7

11 MHuoronyudeBoe

Kanan MHOT'OJIY4Y€BOI'O pacCIipoCTpaHCHUS BOJIH KaK

IIK-16,
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pacpoCcTpaHECHHE
CUTHAJIOB MOOWIBHON
CBSI3H.

(GWIBTP CO CITydaitHO M3MEHSIONMMHUCS TTapamMeTpa-
Mu. MaTteMaTn4yecKie MOJIeNIi MHOTOYYeBbIX KaHa-
JIOB CBsI3U. VICKa)XeHUsI CUTHAIIOB BBI3bIBAEMbBIC
MHOTOJTy4€BbIM pacnpocTpaHeHneM. CriocoObl 00pa-
OOTKH CUTHAJIOB B YCJIOBHUSIX MHOTOJTYYEBOTO PaCIpo-
cTpaHeHHs. YacTOTHOE MYJIBTHILIEKCHPOBAHUE OPTO-
roHanbHbIX Hecynux (OFDM)

Hroro

ITK-7

12 lemonynsauus
UU(POBBIX CUTHAJIOB.

AnpuopHas uH(pOpMaIKs O CUTHAIAX U ToMexax. AJl-
JUTUBHBIE U MYJbTUILINKATABHBIEC TOMeXU. KorepeHT-
HbI€ M HEKOTEPEHTHbIE CUCTEMBI NIepeaun HHpopma-
uuu. Cuaxponuzanus u pasuponanue. OnTUMaNbHbIN
IIPUEM B KaHAJIE C IIOCTOSHHBIMU [TapaMeTpamu IpU
HaJIM4YuU aJIuTUBHOTO Oenoro nryma. Koppemnsimon-
HBI IPUEMHHUK, corflacoBaHHbIN GuiabTp.CpaBHU-
TeJbHas olleHKa nomexoyctoitunBoctn AM, UM, ®M
curHasioB. OTHOcUTeNbHAs (a3oBas MoAysIMs. Be-
POSITHOCTH OUIMOKH NP MpHUeMe MHOTOMTO3UIIUOHHBIX
cur”ayiosn. [Ipuem curnana B yCiaoBUsIX MHOTOJIy4e-
BocTu. Pa3sHecennsiii mpuem. Perenepanus nudpoBo-
IO CUTHAJIA B PETPAHCIIATOpaX.

Hroro

[IK-16,
[IK-7

13 MHorokaHajJbHas
nepeaayva u
MHOTOCTAHITHOHHBIN
JIOCTYTI.
[IInpoxkomnonocHas
OecrnpoBOHAS CBS3b.

OCHOBHBIE TIOJIOKEHUS TEOPUU PaA3/ICIICHNS CUTHAJIOB
B CUCTEMAaX MHOTOKaHaJIbHOM CBA3M MHOTOCTaHIIMOH-
HBIM JOCTYI C YaCTOTHBIM M BPEMEHHBIM METOJIaMHU
pasneneHus kaHanoB. CTpyKTypHbIE CXEMbl MHOTOKa-
HanpHBIX cucteM ¢ YPK u BPK, ocobennocTu dop-
MHPOBaAHUS IPYNIOBBIX CUTHAJIOB U IOCTPOEHUS pa3-
JETSIOIIUX YCTPOUCTB. MeXIyKaHaIbHbIE TOMEXH.
MHOroCTaHIIMOHHBIN JOCTYH C KOAOBBIM pa3JeIeHH-
€M KaHaJoB. [ [pyHIMIIBI FTeHEPUPOBAHUS U CBOMCTBA
OpPTOTOHANBHBIX U MICEBAOCTYyYalHBIX (IIyMONOI00-
HBIX) TocienoBarebHocTel. [IponyckHas croco6-
HOCTb CHUCTEM MHOT'OKAHAJIBHOM CBsA3U. BiusiHue B3a-
MMHBIX ITOMEX Ha MPOIYCKHYIO CIIOCOOHOCTh KaHa-
71a.OCHOBBI TEXHOJIOTMM OPTOrOHAJIBHOTO YaCTOTHOTO
paznenenus kananoB (OFDMA).OcHoBsI (hopmupoBa-
HUA IPOCTPAHCTBEHHBIX KaHAJIOB. CUCTEMBI CO MHO-
MMM BBIXOJIaMU 1 MHOTMMH BXOAAaMHU.

Htoro

TIK-16,
TK-7

14 3akmrouenue.

[lepcriekTHBBI pa3BUTHUS OECTIPOBOIAHBIX CUCTEM TEepe-
Jaul nHGOpMaLUK.

Hroro

1

TK-16,
TK-7

Hroro 3a cemectp

36

5.3. Paznenbl AMCHUILUIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMUA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (TTPEABIAYIIUMA) H
obecrnieunBaeMbIMU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME MPEJICTABIEHBI B TabmuIe 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTHNHAPHBIC CBSI3U

Ne pasienoB AaHHOM AUCIUILIUHEL, I/ KOTOPBIX HEOOXOAUMO U3ydeHUe
Hanmenosanue 00eCTIeUNBAIONINX U 00ECIICUNBAESMBIX JTUCIIATIIHH
JIACITUILIHH
1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 14
IIpeiecTByOMUE JUCIUILTHHBL
1 Uudopmaruka + + +
2 MaremaTHka + |+ + ]+ ]+ |+ )+t + + |+ |+

3 CurHasl 3J1€KTpo-
CBSI3U

4 Teopust BEpOSATHO-
CTENW U MaTeMaTu4e- + + +
CKas CTaTUCTHKa

5 Teopus sanexrTpuye-

. - + |+
CKHUX ICIICU

[Tocnenyromuye TUCITUTITUHBI

1 KomriekcHeie cu-
CTEMBbI 3aIUThI HH-
(dhopMaIuu B CeTAX H
CHCTEMaXx CBSI3U

2 OGu1as Teopus CBS-
31

3 OCHOBBI TTOCTPOE-
HUSL UHPOKOMMYHH-

+ + + + + + + + +
KaIlMOHHBIX CUCTEM U
ceren
4 CeTH CBSI3U U CU- N N .
CTEeMBbI KOMMYTAIHN
5 Y4eOHo-Huccieno-
BaTeJIbCKas paboTa + + | + + |+ |+ + | +

CTYJICHTOB

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, GOPMHUPYEMBIX PH U3yYEeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MIPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUJOB 3aHS -

THH
§ Bunwl 3austuin
= o '
i) O
o <
5 < 2 8 g DOpMBI KOHTPOJIS
= = : S 2
S & S &)
& =
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ITK-7 +

KonTpoasnas pabora, Jlo-
MalHee 3aganne, OT4yeT 1mo
WHANBUAYAIBHOMY 3a]1a-
HH10, BEITTONIHEHHE
KOHTPOJIBLHOM paboThI, 3a-
muTa otyeta, OTYeT 10 J1a-
O6opaTtopHoii padote, Ompoc
Ha 3aHsATusX, Tect, dudde-
PEHIIMPOBAHHBIN 3a4eT

TIK-16 +

KontposnpHnas pabora, [lo-
MariHee 3ajnanue, OTyeT 1no
WHIVBUIYAIBHOMY 3a]1a-
HU10, BrITToIHEHNE
KOHTPOJIbHOM paboThI, 3a-
mmTa otyera, OTyeT no Jia-
6oparopHoii pabote, Orpoc
Ha 3aHATHAX, Tect, udde-
PEHLIMPOBAHHBIN 3a4ET

6. UaTepakTuBHBIE MeTOABI M (POPMBI OPraHU3ANMHU 00yUEeHHUS

He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX paboT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBaHnue 1a00paTopHbIX padboT

A L =
= 2 =
Q p=a=t
Q o
< )
HasBanus paznenos HaumenoBanue nabopaTtopHbIx paboT zF &5
o) S E
X g =
2 o 2
= o
5 cemecTp
3 Maremaruueckoe CraTucTHueckoe OnMcaHue CIy4yalHbIX CUTHAJIOB 4 [IK-16,
MHCaHU WHBIX [IK-
ONMCAaHME CiIyya Hroro 4 7
CUTHAJIOB U ITIOMEX
5 T'ayccoBckue CraTtucTuyecKkue CBOMCTBA CMECHU PETYIISIPHOTO CHUT- 4 [IK-16,
CIIy4YaiiHbIE IPOLIECCHI HaJIa U Y3KOMOJIOCHOTO CTAIMOHAPHOTO TayCCOBCKOTO [IK-7
nryma
Hroro 4
7 OnTumanbHbIe OntumManbHOe 0OHapyKEHHE MOJIE3HOI0 CUTHAalla Ha [IK-16,
JIMHENHBIE CUCTEMBI ¢done mryma [IK-7
Hroro 6
8 OcHOBEI N3ydeHune MeTo10B OlIEHKH HEM3BECTHBIX MTapaMeT- 6 TIK-16,
CTaTUCTUYECKOW TEOPUM | POB IOJIE3HBIX CUTHAJIOB P HAJIMYUU TIOMEX [IK-7
0OHapyXEeHUS U Vroro 6
pa3IyYeHUsl CUTHATIOB
IPU HAIUYUHU [TOMEX
9 IIpeobpazoBanus [IpeobpazoBaTenyu HEMPEPHIBHBIX BETUYMH B IU(PO- 4 [IK-16,
CUTHAJIOB B KaHajax BOU KOJI TIK-7
Bsi3u. M usl. N
cBA3 Oy Cucrema CBs3M C J€IbTa-MOAYIIALUEN
CrieKTpel HIMITYJILCHO-MOLYJIUPOBAHHBIX CUTHAJIOB
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Uroro 12
10 KogupoBanue Konp! ¢ nposepkoii Ha yeTHOCTh L{ukimyeckue Kozl [IK-16,
CHTHAIIOB B CHCTEMax Hroro [IK-7
MOOWMIIBHOM CBSI3H.
Hroro 3a cemectp 36
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabiure 8.1.
Tabmuua 8.1 — HaumeHoBaHKE IPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
A v o
= 2 E
3 ==
2 > 5
Ha3Banus paznenos HanmeHoBaHUe NPaKTHUECKUX 3aHATUH (CEMUHAPOB) zF &5
o) S E
X g =
2 o 2
= o
5 cemecTp
2 CeezneHus U3 Teopun OCHOBHBIE TIOHATHUS U ONIPENIEIEHUS TEOPUN BEPOST- 2 [IK-16,
BEPOSITHOCTEN HOCTEN; TEOPEMBI CI0KEHUS U YMHOXkeHHs. Onuca- [IK-7
HUE CIIy4aliHbIX BEJIMUYNH; JUCKPETHBIE U HENPEPHIB-
HbIE CiIy4aiiHble BEIMYUHBI; IJIOTHOCTh BEPOSITHOCTH;
¢byHKuus pacnpeaeneHus. YucaoBble XapaKTepUCTH-
KM CIy4ailHbIX BEJIMYMH; MaTeMaTHYeCKOe OKUAAHUE,
CKO u nucnepcus, KoppensuuoHHas GyHKIH, Ha-
YaJbHBIA U EHTPAJIbHBIN MOMEHTHI. ['aycCOBCKHE
CIIy4aiHbIE BEJINYMHBI.
Uroro 2
3 Maremaruueckoe [TonsiTue cayuaitHoro npouecca. BepostHocTHOE 3 [IK-16,
ONMCAaHME CITyYalHBIX OTMCaHUE CITyYalHBIX MPOIIeCCOB. MOMEHTHBIE (PYHK- [1K-7
CUTHAJIOB U ITIOMEX LIMU Ccly4aiHoro npouecca. CtalnoHapHble ciayvaii-
HBIE MPOLECCHI. DPrOAUYECKHUE CITydailHbIE MPOIIEC-
cbl. Bpemennsle cpegnue. CBolicTBa KOPEIALMOHHON
Y B3aUMHO KOPPEIAIMOHHON (QYHKITUN. bemnbrii mrym.
Hroro 3
4 Cnektpanbhbiii aHanu3 | CriekTpasibHasi INIOTHOCTh MomHOCTU. CBOMCTBa 3 [IK-16,
CUTHAJIOB CIEKTPaJIbHOMN INIOTHOCTH MOIIHOCTH. Popmyna Bu- [IK-7
Hepa- XMHYMHA
Uroro 3
5 l'ayccoBckue [TonsiTHE TayCCOBCKOTO CIy4ailHOTO Mpoliecca 1 ero 3 [TK-16,
CIIy4ailHbIE TTPOIIECCHI CBOMCTBA. Y3KOIOJIOCHBIE TAyCCOBCKHUE CIyYailHbIE [1K-7
IIPOLIECCHI.
Hroro 3
6 OTKJINK THHSHHBIX ITocTaHoBKa 3a/1auM aHAIN3a JIMHEHHBIX CUCTEM. 3 TIK-16,
cucteM Ha Bo3zaelictBue | [lepexoqHblil M yCTaHOBUBIIMNCS PEKUM. AHAIIN3 JIU- IK-7

CIIyYallHBIX CUTHAJIOB

HENWHOW CUCTEMBI B CTAIlMOHAPHOM (YCTaHOBHUBIIIEMCS
pexume). HucTto Oemblii IITyM U CUCTEMBI C OTPaHHU-
YEHHOU NoJjocou nponyckanus. Mimuranus ciy-
YaKWHOrO IpoLecca ¢ 3aIaHHOM CIEKTPAIIBHOM TUIOT-
HoCcThIO0. Dopmupyronuit GUIbTp. DKBUBATCHTHAS
ryMoBasi mosnoca. B3a-uMHas koppensiuuoHHas GpyHK-
M BXOJTHOTO BO3JACHCTBHS M OTKIIMKA JIMHEHHOM CH-
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CTCMBI.

Hroro
7 OnTumanbHbIe [Tonsatue ontTumaneHOM cuctemsl. Kputepuii ontu- [IK-16,
JIMHEWHBIE CUCTEMBI MabHOCTH. ONITUMHU3AITUS CUCTEM TTyTEM MOJ00pa X [1K-7

napameTpoB. ONTUMaIbHBIE CUCTEMBI, MAKCUMU3HPY-

IOII[ME OTHOLIEHHE cUrHaN/IryM. OnTUMalIbHbIE CH-

CTE€Mbl, MUHUMHU3UPYIOIINE CPEAHUIN KBaJpaT OlIno-

KH.

Hroro
8 OCHOBBI CornacoBaHHbIN TUHEHHBIN GUIbTp. [Ipumeps! mmo- [IK-16,
CTaTUCTUYECKON TEOPUH | CTPOCHHS COTJIACOBAaHHBIX JIMHEHHBIX (prinbTpoB. O6- [IK-7
oOHapyXeHHUs U Hapy>KEHUE U Pa3JIM4CHUE CUTHAJIOB IIPU HAJINYMH T10-
pa3INYeHusl CUTHAJIOB Mex (OaiiecOBCKHI METON).
IIPYU HAJTMYUU TOMEX Hroro
9 TlpeobpazoBanus Amnanoro-uudpoBoe u 1udpoaHasoropoe nmpeodpaso- [TK-16,
CUTHAJIOB B KaHaJlaxX BaHUs. OCHOBHBIE XapaKTEPUCTHUKH, IIyMbl KBAHTOBA- IIK-7
cBsi3u. Mopymsius. HUsl. BeKTOpHOE MpecTaBieHnue curuanoB. Momyis-

L1l TAPMOHUYECKON HECYIIIEN HETIPEPHIBHBIM CHUTHa-

oM. Monynsitiist TapMOHUYECKON Hecyien mudpo-

BBIM CUTHAJIOM. ba3oBble METOBI MOLYIIALINH.

MHOrono3unoHHbIE METO/IbI MOAYISIUN. CIEKTPbI

MOJYJIMPOBaHHBIX CUTHAJIOB U MOJI0CA YaCTOT, TpeOye-

Masi JJis nepenadd. MexcuMBoOiIbHAsE HHTEPPEPEeHLUS.

Hroro
10 KogupoBanue Komuposanue ucrtounuka (3 dekruBHOEC KOAUPOBA- [IK-16,
CUTHAJIOB B CUCTEMAaX Hue). KonupoBanue kaHaia (IoMexoycToiunBoe Ko- [IK-7
MOOMJIBHOM CBSI3U. nuposanue).OCHOBHBIE 3a7auu KoaupoBaHus. [IpuH-

LUIIBI TIOMEX0YCTONYMBOTO KoaupoBanus. Koppekru-

pyHoLue KOIbI.

Hroro
11 MHoronyueBoe MaremaTruecKkrue MOEIN MHOTOJIy4E€BbIX KAHAJIOB [IK-16,
pactpocTpaHEeHne cBs13U. VIcKa)keHHsI CUTHAJI0B BBI3bIBAEMbIE MHOTOJTY - [TK-7
CUTHAJIOB MOOMIIBHOM 4eBbIM pacnpocTpaHeHueM. Criocoosl 00pabOTKH CUT-
CBSI3U. HaJIOB B YCIIOBUSIX MHOTOJIyY€BOI'0 pacIpOCTPaHEHHUS.

YacToTHOE MYJIBTUIUIEKCHPOBAHUE OPTOTOHAIBHBIX

Hecymux (OFDM)

Hroro
12 Jemomynsuust ArnpuopHast nHpOpMaIus 0 CUTHaJIax ¥ momexax. Ko- [IK-16,
U POBBIX CUTHAJIOB. TEPEHTHBIE U HEKOIEPEHTHBIC CUCTEMBI IIepe1au UH- [IK-7

dbopmarun. Cuaxponusanus u ¢pazupoanue. OnTu-
MaJIbHBIN IIPUEM B KaHaJle ¢ OCTOSSHHBIMU ITapaMeT-
pamu Mpy HAIUYUH alIUTUBHOTO Oernoro nryma. Kop-
PENSIUOHHBIA IPUEMHHK, COTJIACOBAHHBIN (DUIBT.-
CpaBHuUTENbHAS OIIEHKA TOMEX0YCTOHYUBOCTH AM,
UM, ®M curnanoB. OTHOCHUTENbHAS (pa3oBast MOIY-
nsus. BeposTHOCTh OMMOKY TTPpH MTPHEME MHOTOIIO-
3ULIIMOHHBIX CUTHANOB. [IpreM curnana B yciaoBHsX
MHOTOIy4eBOCTH. Pa3HeceHHbIil npueM. Pereneparnus
U(PPOBOTO CHTHAJIA B PETPAHCIIATOPAX.
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Htoro

13 MHorokaHaibHast MHOroCTaHIIMOHHBIN JOCTYI C YaCTOTHBIM U BPEMEH- 4 [IK-16,
nepeaaya u HBIM METOJIaMHU pa3ziesieHusl KaHaioB. CTPYKTypHbIE [1K-7
MHOT'OCTAaHIITMOHHBIN cxeMbl MHOTOKaHaJIbHBIX crucTeM ¢ UPK n BPK, oco-

JOCTYII. OEHHOCTH (OPMHUPOBAHUS TPYIIIOBBIX CUTHAJIOB U T0-
[[npoxkomnonocHas CTPOCHMS Pa3AEIAIOIIUX YCTPOUCTB. MexnyKaHaib-

OecrpoBOHAS CBSI3b. HbIE IOMEXU. MHOTOCTaHIIMOHHBIN JOCTYII € KOJIO-

BBIM pasJieieHneM KaHanoB. [[prHIUIIEI reHeprupoBa-
HUS ¥ CBOMCTBA OPTOTOHAIBHBIX M MICEBIOCITYYaiHBIX
(1rymono1oOHbIX) ocneaoBarenbHocTel. [Ipomyck-
Hasl CIIOCOOHOCTh CHCTEM MHOTOKaHAJIBHOM CBSI3H.
OCHOBBI TEXHOJIOTUU OPTOTOHAIILHOTO YaCTOTHOTO
pasnenenus kanamoB (OFDMA).

HUroro 4

Hroro 3a cemectp 36

9. CamocrosiTesqibHasi padoTa
Bunsr camocTosiTenbHOM paboOTHI, TPYAOEMKOCTh U (DOpMUpPYEMbIe KOMITETECHIIUY MTPEICTABICHEI B
Tabimie 9.1.
Tabmura 9.1 — Bugbel caMoCTOSTEIbHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH

3 3 g
s | %
Bunrr camoctosTensHON & > ©
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTsl 2 s 2
X g =
Y o 2
= S
5 cemecTp
1 Beenenue [IpopaboTka TeKIHOHHOTO 1 [IK-16, JuddepeHunpoBaHHbIHI
Marepuaia 1IK-7 3aueT, Onpoc Ha 3aHATHUSX,
Hroro 1 Tecr
2 CBeneHus U3 TEOPUHU [TpopaboTka JIEKITMOHHOTO 3 |TIK-16, JuddepenurpoBaHHBIHI
BEPOSITHOCTEU Marepuaia IK-7 3aueT, KonTponbHas pabo-
BrimmosiHEeHME TOMAIITHAX 2 ,Tra’ Onpoc Ha 3aHATHAX,
3aJaHuN ecr
Hroro 5
3 Maremarnueckoe [IpopaboTka JIeKIIMOHHOTO 3 |IIK-16, |duddepeHunpoBaHHbIi
OMMCaHUE CIy4alHbIX Marepuaa [IK-7 3aueT, JlomaniHee 3aganue,
UTHAJIOB M TIOMEX KontponpHas T
CHTHATIO OMe OdopmiieHre 0TIETOB TIO 4 OO pokHas pabo a’o
nabopaTopHBIM paboTam TpOC Ha SaHATHAX, T
YeT 1o JabopaTopHOi pa-
ITonroToBka K KOHTPOJIb- 2 6ote, Tect
HBIM paboTam
Hroro
4 CnextpanpHblii ananu3 | IIpopaboTka neKmoHHOTO 4 |TIK-16, JudpepeHnnpoBaHHbIMf
CHTHAJIOB Marepuasa TIK-7 3adeT, JlomaniHee 3agaHue,
KonTponbHas T
[ToaroroBka Kk KOHTPOJIb- 3 OHTpONEHAA paboTa,
Onpoc Ha 3aHatusx, Tect
HBIM paboTam
Hroro
5 l'ayccoBckue IToaroroBka K npaxkTu4e- 4 |TIK-16, JuddpepeHunpoBaHHbIMf
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CIIy4aifHbIe MPOIIECCHI

CKHUM 3aHSTHSAM, CEMHHA-
pam

I1K-7

3ayer, JlomaliHee 3agaHue,
KonrtponrHas pabora,
Onpoc Ha 3aHaTusx, Ot-

MOOUWIBHOU CBA3M.

pam

IIpopaboTka JIEKIIUOHHOTO
Marepuaia

[IpopaboTka JTeKIIHOHHOTO 3 5 .
9eT I TOPHOI pa-
MaTepuaa €T 110 JIabopaToOpHOHl pa
oote, Tect
OdopmieHre 0TYETOB 0 3
nabopaTopHBIM paboTam
Hroro 10
6 OTKJIMK JTUHEUHBIX [ToaroroBka kK mpakTuue- [IK-16, JuddepeHnmpoBaHHBIHI
CHCTEM Ha BO3JCHCTBHE CKHMM 3aHSITHIM, CEMHUHA- TIK-7 3a4deT, JlomariHee 3aj1anue,
CIIy4aifHbIX CUTHAJIOB pam Kontponwshas pabora,
mpoc Ha 3aHsATusX, OT-
[IpopaboTka JIEKIIMOHHOTO 4 Onpoc ra 63a ’9
MaTepuaa 4eT 1o 1abopaTopHoil pa-
6ote, Tect
Hroro
7 OnTumanbHbIe [IpopaboTKa JIEeKIIUOHHOTO [IK-16, HuddepenunpoBaHHbIii
JIMHEHHBIE CHCTEMBI Marepualia TIK-7 3adeT, JlomaniHnee 3aganue,
KonTponsnas padora
OdopmieHre 0TYETOB T10 4 OO po pabo &)
mpoc Ha 3aHATusIX, OT-
J1abopaToOpHBIM paboTam Poc Ha 3a >
4eT 1o 1JabopaTopHoil pa-
BrinomHeHME TOMAITHIX 6 6ore, Tect
3aJaHuN
Hroro 16
8 OcHOBBI IToaroroBka K mpaxkTuye- [IK-16, HuddepenunpoBaHHbIii
CTaTUCTHYECKON TEOPUM | CKUM 3aHSTHUSIM, CEMUHA- TIK-7 3adeT, JlomaniHee 3aganue,
oOHapyXeHHUs 1 pam 3amuTa oT4era,

WYCHHSI CHTHAJIOB KontpompHas T
pasHe CHTHAIIO [TpopaboTka JIEKITMOHHOTO 4 OO pobHas pabo ab
MIPY HAJTMYUU TTIOMEX mpoc Ha 3aHsATusxX, OT-

P OMe Mmarepuana poc Ha 3 i
4eT 1o JabopaTopHOi pa-
OdopmieHre 0T4ETOB 110 5 6ote, Tect
naboparopHbIM paboTam
Hroro 13
9 [IpeobpaszoBanus [TonroroBka k npakTuye- 3 |IIK-16, |duddepenunrpoBaHHblit
CUTHAJIOB B KaHaJlaxX CKUM 3aHATHUSM, CEMUHA- [K-7 3ayer, JlomaliHee 3agaHue,
CBs3U. Momysmusi. pam KontponsHas pabdora,
mpoc Ha 3aHsATusx, Ot-
[TpopaboTka JIEKIIMOHHOTO 2 Onpoc 63 ’9
9eT I TOPHOM pa-
MaTepuaa €T 110 JIabopaTopHOii pa
oote, Tect
OdopmieHre 0TYETOB T10 3
nabopaTtopHbeIM paboTam
OdopmiteHre 0TIETOB TIO 3
nabopaTopHBIM paboTam
OdopmiieHre 0T4ETOB 1O 3
nabopaTopHbIM paboTam
Hroro 14
10 KoqupoBanue ITonroroBka K npakTuye- [IK-16, | AuddepenmpoBaHHbIi
CUTHAJIOB B CHCTEMax CKUM 3aHATHUSAM, CEMUHA- [K-7 3ayer, JlomaliHee 3agaHue,

KonrtposnpHas padora,
Onpoc Ha 3anatusx, Ot-
YeT MO0 UHIUBUIYAIbBHOMY
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OdopmiteHre 0TIETOB TIO 4 3amanuto, OTaer mo y1abo-
nabopaTopHbBIM paboTam paropHoii pabote, TecT
Hroro 9
11 Muoromy4deBoe [ToaroroBka Kk nmpakTu4e- [IK-16, JuddepeHnnpoBaHHbIf
pacnpocTpaHeHue CKHM 3aHATHUSM, CEMUHA- I1K-7 3a4er, JlomaliHee 3ajaHue,
CUTHAJIOB MOOMIIHHOM pam KontponrHas pabdora,
CBSI3H. TIpopaBoTka TEKIHOHHOTO 1 Omnpoc Ha 3anaTHIX, Tect
Matepuaina
UTtoro 4
12 Jemomynsuust [ToaroroBka k mpakTuue- [IK-16, JuddepeHnrpoBaHHBIHI
IU(PPOBBIX CUTHAJIOB. CKMM 3aHATUSAM, CEMHUHA- IIK-7 3aueT, JlomaliHee 3agaHue,
pam KonrtponwHnas pabora,
[TpopaboTka JIEKIIMOHHOTO 1 Onpoc Ba gaHﬂme’PT'
Mareprana 4eT 110 J1JabopaTopHoil pa-
oote, Tect
Hroro
13 MHorokaHaibHast IToaroroBka K nmpaxkTu4e- [IK-16, JudpepeHnnpoBaHHbIMf
nepenaya u CKHM 3aHSATUSAM, CEMHHA- [IK-7 3aueT, JlomamiHee 3aganue,
MHOTOCTaHLIMOHHBIN pam KonrtponrHas pabora,
,]Z_[ECTYH. TIpopaGoTKa TEKIHORHOTO 2 Onpoc Ha 3anatusx, Tect
HUPOKOII Hast
POKOIOOCHA Martepuaia
OecrpoBOIHAS CBSI3b.
UTtoro 6
14 3axntoueHue. [IpopaboTka JIeKIIHOHHOTO 1 IK-16, |duddepennupoBanubiii
Marepuaia I1K-7 3auer, Tect
Hroro 1
Hroro 3a cemectp 108
Hroro 108
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuMabHbII
. MaxkcumalbHbIN MaxkcumanbHbIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
5 cemectp
JloMarraee 3aganue 3 3 4 10
Kontponrsnas padorta 5 10 15 30
Ormpoc Ha 3aHATUAX 3 3 4 10
Otuet no nmabopaTopHOii 5 5 10
pabore
Tect 10 15 15 40
Hroro makcumym 3a nepu- 21 36 43 100
on
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Hapacraromum utorom 21 57 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOUYKM TPEICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUN cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl 0aIIOB B TPAAMIMOHHYIO M MEXIYHAPOJHYIO OIIEHKY INPEJCTaBIIeH B TaOJHIIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. YymakoB A.C. OCHOBBI CTaTUCTHYECKOM paTUOTEXHUKH: Y4eOHOoe mocobme.- Tomck:
ToMckMil. rocyJapCTBEHHBIM YHUBEPCUTET CUCTEM YIPaBICHUS M paauoaiekTponuku, 2003. -394 c.:u.
(maymune B 6ubimoteke TYCYP - 59 3k3.)

12.2. lonotHUTEILHAS JIATEPATYpPA

1. JleBun Bb.P. Teopernueckue OCHOBBI CTaTUCTUYECKOW paguoTeXxHUKH B 3 kH. Kuura 1, 2-e
u3a., nepepad. - M. : Coserckoe panuo, 1974 - 552 c. : wi., Taba. (Hanuuue B 6ubmuoreke TYCVYP - 29
9K3.)

2. TEOPMS DJIEKTPMYECKOM CBS3U: Yue6noe nocobue / Axymunnues 0. I1., Bepurapar
A. C. -2015. 196 c. [DnexTponnsiit pecypc| - Pexxum noctyma: http://edu.tusur.ru/publications/5858 (nara
obpamenus: 05.07.2018).

3. VYuebHoe mocobue «COOpHHUK 3a/1a4 10 TEOPUU BEPOSITHOCTEH M MAaTEMaTHYECKOW CTATHUCTH -
Ke:»: obyuaronuxcs no HampasineHusMm 210400 (11.03.01) «Panuorexnuka», 210700 (11.03.02) «Tene-
xoMMyHHUKaruu» 1 210601 (11.05.01) «PaguosnexTponHslie cucteMbl U KoMIuiekeb» / beparapar A. C.,
UymakoB A. C., IpomoB B. A. - 2014. 160 c. [DOnektpoHHbI pecypc] - Pexum npocryna:
http://edu.tusur.ru/publications/4940 (mara obpamenus: 05.07.2018).

4. backakoB C.M. PanuorexHuueckue ey U CUTHAJBL: YUeOHHUK i By30B. — M.: Bricias
mkona, 2005. — 462[2] ¢. — 302 sk3. (Hanmuuue B 6udmuorexke TYCVYP - 302 5k3.)

5. Bounkos JI. H. Cuctemsl mudpoBoii paanocss3u. bazoBbie METO/IbI M XapaKTePUCTUKU: Yuel-
Hoe nocobwue mis By3oB / JI. H. Bonkos, M. C. Hemupogckuit, 1O. C. lllunakos. - M.: Dxo-tpenas, 2005.
- 390 c.: (bubmuorexka MTC & GSM). (42 5k3.) (Hanuuue B Oubmuoreke TYCVYP - 42 5k3.)

6. Bepuep M. OcHoBsl kKogupoBaHus: YueOHuK 1y By30B: [lep. ¢ Hem. / M. Bepuep; nep.: /. K.
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3uranrupos. - M.: Texnocdepa, 2006. - 286 c. - (Mup nporpammupoBanus; VIII, 03). (49 3k3.) (Hanuuue
B oubimoteke TYCVYP - 49 »xk3.)

7. Kpyk b.W., [Tonantononyno B.H., Hlysanos B.I1. TenekoMMyHUKaITMOHHBIE CUCTEMBI U CETH:
VYyeonoe mocodbue. B 3 tomax. Tom 1 — CoBpemennsie TexHomoruu/ [lox pen. npod. B.I1. llysanosa. —
Uzn. 3-e, uctp. u gom. — M.: T'opsiaast nuaust —Tenexkom 2005. — 648 c.: un., 70 3x3. (Hamu4ue B OubImoTe -
ke TYCVYP - 70 5k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAHuYEeCKH e MO0CO0Uus

1. Cratuctuueckas paJuOTeXHUKA U paanodu3mnka: YueOHo - MEeToAnYecKoe ocodue uis mpo-
BeJICHUs JTa0OPATOPHBIX padOT M caMOCTOATENbHOU padoThl cTryneHToB / UymakoB A. C. - 2012. 30 c.
[OnexTponHblii pecypc] - Pexxum nmoctyma: http://edu.tusur.ru/publications/1746 (mata oOpareHus:
05.07.2018).

2. Teopwus MEKTPUYECKON CBS3U: YUEOHO - METOIMYECKOE TOCOOHE JUIsl POBECHHUS MTPAKTHYE-
CKHX 3aHATHH U CaMOCTOATEIbHOM padoThl cTyneHTOB / AKyauHH4YeB 0. I1. - 2012. 202 c. [DneKTpOHHBIHI
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1758 (nata oopamenwus: 05.07.2018).

3. Teopus u TexHuka nepeaayn nHGopmanuu : Meroandeckue ykazaHus 10 MpOBeIeHUI0 1ab0-
paTopHbBIX padoT U OpraHU3alMy CaMOCTOATENIbHON padoThl cTyneHToB / HoBukoB A. B., bepurapar A. C.
- 2015. 48 c. [DOnekTponnbiii pecype| - Pexxum noctyma: http://edu.tusur.ru/publications/4978 (mara 06-
pamenusi: 05.07.2018).

4. Awnanu3 TUIOBOIO PaJMOTEXHUYECKOrO 3BE€HA: YUeOHO-METOANYECKOE TOCOOHE MO BHINOIHE -
HUIO KypCOBOH paboThI (pacueTHOTO 3a/IaHus, CAMOCTOSATEIBHON paboThl) Mo AucuuIuinHe «CTaTucTude-
CKasl paguoTexHuka u paanodusuka» / bepurapar A. C. - 2012. 36 c. [DnekTpoHHBIN pecypc] - Pexum
noctyna: http://edu.tusur.ru/publications/1748 (mara oopamenus: 05.07.2018).

5. TEOPUS DJIEKTPUUECKOU CBS3U: VueOHO - METOIUUECKOE OCOOUE MJIs MPOBEICHUS
1ab0paTOpHBIX PadOT U CaMOCTOSTEIBHON Pa0OThI CTYICHTOB IO JUCHUIUIHHE «Teopus 3JIeKTpUIecKon
cem3m». / AxymuamdeB 1O. II. - 2015. 124 c. [OnekrponHblii pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/publications/5860 (mara obpamenus: 05.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MOCOOMS 1JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIN/I0B

Y4eOHO-MeToqMUeCKrne MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YHCTa JIML ¢ OTPaHUYEHHBIMA BO3MOYKHOCTSIMU 3JI0OPOBbSI U MHBAJIMJIOB NMPEAOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbsS U BOCIIPUATHUS HH(OPMAIIHH.

JLst i1 ¢ HapylIeHUSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1ML ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. Ilpu m3yuyeHHM JUCUMIUIMHBI PEKOMEHAYETCS MCIOJIb30BaTh 0a3bl JaHHBIX, HH()OPMAIIMOHHO

CIIpaBOYHBIE 51 TIOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CTh JIOCTYITI
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jnst mpoBeneHus 3aHATUM JIEKIMOHHOTO TUIIA, TPYNIIOBBIX U UHANBUYAJIbHBIX KOHCYJbTAIUH, TE-
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KYIIIETO KOHTPOJISI U MIPOMEKYTOYHOU aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIouHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOM ydeOHO# mebenbro. Mmerores
JEMOHCTpAIOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAOIINE TEMAaTHUECKHIE HI-
JFOCTPAIIMH 1O JICKIIMOHHBIM pa3/ieiaM JUCIUTUIAHBL.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI

JlaGopaTopust 3aIUIIEHHBIX CUCTEM CBSI3U

yueOHasl ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs PO -
BEJICHUS 3aHATHI J1a00paTOPHOro THUMA

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 47, 432 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- [Tpubops! uzmeputenbusie (17 1wrT.);

- Maketsl naboparophsie: "HcciienoBanne CeKTpOB UMITYJIbCHBIX MOAYJIMPOBAHHBIX CUTHAJIOB",
"HccnenoBanue npeoOdpa3oBaHus HEMPEPHIBHBIX BEIWYMH B IM(poBoit nBonunbii kon'", "MccnenoBanue
MHOTOKaHaJIbHOM cHUCTeMBbI nepenaurd nHGOpMalui ¢ BpeMEHHBIM paszzeneHuem kaHaioB", "Mccinenosa-
HHUE CHUCTEMBI CBSI3M ¢ JenbTa-monymsiuei”, "HccnenoBanue duoproronansHoro koxa", "Mcecnenosanue
cBeprouHoro kona", "Kox ¢ mpoBepkoil Ha Y4ETHOCTh U IMKJIMYECKUN KOI'";

- Komnsrorep WS3;

- Komnwtorep Celeron (4 mit.);

- TeneBu3op ia3mMeHHbli Pioneer ¢ nuaronanpio skpana 51;

- Kommnekr cneuunanuznpoBaHHol yueOHOI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrieueHue:

- 7-Zip

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Microsoft Windows 7 Pro

— OpenOftice

— PTC Mathcadl13, 14

— Scilab

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne I J1adopaTopHbIX padoT

JlaGopaTopust 3aIUIIEHHBIX CUCTEM CBSI3U

yueOHasl ayIUTOpus JAJIsl IPOBEICHHs 3aHIATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpHUs AJIs PO -
BEJICHUS 3aHATHI J1a00paTOpHOrO THUMA

634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 432 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- [Tpubops! n3meputenbuslie (17 mrT.);

- Maketsl naboparophsie: "lccienoBanne CeKTpOB UMITYJIbCHBIX MOAYJIUPOBAHHBIX CUTHAJIOB",
"HccnenoBanue npeodpa3oBaHus HEMPEPHIBHBIX BEIWYMH B IM(poBoit nBonuHbli kon'", "MccnenoBanue
MHOTOKaHaJIbHOM cHuCTeMBbI nepenaun HHGOpMaIui ¢ BpeMEHHBIM paszzeneHuem kaHaioB", "Mccnenosa-
HHUE CHUCTEMBI CBSI3M ¢ JenbTa-monynsiuei”, "HccnenoBanue duoproronansHoro xoxa", "McecnenoBanue
cBeprouHoro koxa", "Kox ¢ mpoBepKoi Ha YETHOCTh U IUKJIMYECKUHN KO1'"';

- Komnsrorep WS3;

- Komnwrorep Celeron (4 mit.);

- TeneBu3op a3mMeHHbli Pioneer ¢ nuaronanpio skpana 51;

- Kommnekr cnenunanuzupoBanHoi yueOHoI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoe obecrieueHue:

- 7-Zip
AVAST Free Antivirus
Microsoft Windows 7 Pro
OpenOffice
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— PTC Mathcadl3, 14
— Scilab

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHasi MeOelb;

- komnstoTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 mmiT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MatepuabHO-TeXHH4YECKOe o0ecredyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMHU
BO3MOKHOCTSIMHM 310POBbSI 1 HHBAJIU/0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIMJIAMU
OCYUIECTBIISIETCA C UCIIOIb30BAaHUEM CPEJICTB 00yUEHHS OOILEro U ClelnaabHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLIEH anmapaTypbl, MyJIbTUMEIUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yy yuyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTpenoiaBaHus il 00YJaroLIXC s
C WHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasl ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyarolyecs: ¢ HapyllIeHHEeM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOHM, BUIEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) MPHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO POCMOTpA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS € HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO anmnapara HCIojb-
3YIOTCS aJbTepPHATUBHBIE YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/nepe-
nauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs ISl JTr0/Iel ¢ WHBa-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aiuu U3y4cHus
AUCHHUITINHBbI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U MEeTOAUYECKHE PEKOMEHIAIUN
Jlnst onieHKH cTenieHH C(OOPMHUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIUVICHHBIX 3a JUCIUTIIMHOM
KOMHeTeHLII/If/'I I/ICHOJIB3yIOTC$I OILICHOYHEBIC MaTepI/IaJII:I B COCTaBC:

14.1.1. TecToBBI€ 3a0aHUA
TecToBBIi KOHTPOJIb IPOBOIUTCS 110 BCEM pa3/ieiaM JUCLUILINHBI
[Tprmep TUMOBBIX BOIIPOCOB JUIsl TECTOBOTO KOHTPOJIS MO pasneny «JleMonyasuus HuppoBbIX CUT-
HaJIOBY:
1. B xorepentHoii CIIM renepaTtopsl Hecyliel B nepeaaTunke U MpUEeMHUKE JTOJDKHBI 001a1aTh Ta-
KO CTaOMJIBHOCTBIO, YTOOBI (pa3bl BhIJABAEMbIX KOJEOAHUN HE PacXOJU-TUCh 3aMETHO B TEUYEHHUE {HUM-

CornacosaHa Ha noprane Ne 37157 19



MyJbCa, CEaHCa CBSI3H, HECKOIBKUX COTEH UMITYIILCOB .

2. HekorepeHTHON Ha3bIBaeTCs CHCTeMa mepenayd nH(popMmaiuu, B KOTOPOH 0)KHJlae-MbIe 3HaYe-
HUSI Ha4YaJIbHbIX (ha3 BCeX MPUHUMAEMBIX UMITYIbCOB {M3BECTHbI, HEU3-BECTHBI, OLIEHUBAIOT B MpoOIlecce
npuemay}.

3. B {korepeHTHOM, HEKOrepeHTHOM, YacTuuHO-KorepeHTHo# } CIIN mpuem ouepeaHo-ro HMIyIb-
ca paccMaTpHUBaeTCs Kak MPUEM CUTHaja C M3BECTHOW HaYaJIbHOU (ha30id.

4. B {KkorepeHTHOM, HEKOrepeHTHOH, yacTuyHO-KorepeHtHoi} CIIU npuem oyepenHo-ro UMITYIIb-
ca paccMaTpHMBAaETCsl KaK MPHEM CUTHAJIa CO CIy4yalHON HadajabHOU (ha-30i, paBHOMEPHO PAaCTIPE/IEIICH -
HOM B nHTepBaie 0—2m.

5. butoBas BepoSTHOCTh OIMOKHU Ha BBIXOZAE AeMOAYJsiTOpa B ABondHON KorepeHTHor CIIU mpu
HAJIMYUU JTUTUBHOTO OEJIOT0 IIyMa 3aBUCHT JIUIIb OT:

1) BenMuMHBI pa3HECEHUs HECYIIUX YaCTOT CUTHAJIOB, COOTBETCTBYIOIIMX cuMBojaMm O u 1;

2) OTHOIIEHUS aMIUIUTY/ ITOJIE3HOTO CUTHAJa U IIyMa;

3) OTHOIIEHUS PHEPTHH PA3HOCTHOTO CUTHaa K CIEKTPaIbHOU INIOTHOCTH MOIIIHOCTH IIIyMa;

4) OTHOLIEHHUS SHEPTUIN CUTHAJIOB, COOTBETCTBYOIIMX cuMBoiaMm O u 1.

6. IloMex0yCTOMYMBOCTD MPHU KOPPEIAIUOHHOM MMPUEME OTIPEICIIACTCS:

1) BeTMUMHON OTHOILIEHUS CPEAHUX MOILIHOCTEW CUTHAIA U MIOMEXU Ha BXOJE IIPUEMHHUKA B MOJIO-
Ce CUTHana;

2 ) MOIIHOCTBIO CUTHAJIA HA BXOJIE MPUEMHUKA;

3) MOIIHOCTHIO IIyMa Ha BXOJIE IPUEMHUKA;

4) OTHOLIEHHEM MOIIHOCTH IIIyMa Ha BBIXOZE IPUEMHHKA K MOIIIHOCTH IlIymMa Ha BXOJE.

1. Curnan He HeceT UH(POPMAIUH, €CIIH OH:

1) cmyyaiiHbIN;

2) neTepMUHUPOBAHHBIN;

3) ero MOIIHOCTb paBHA WM MEHbIIE MOIIHOCTH IIyMa;

4) TakoB, 4TO B IyHKTE MpPHEMa YacTO HE YJAETCS OINpPENesIUTh 3HAUYCHHUE MepeaHHOro cooOIe-
HUSL.

2. 1714 TOJTHOTO BEPOSTHOCTHOTO OMKCAHUSI M-UYHOTO CUMBOJIA HY>KHO 3a/1aTh:
1) IIOTHOCTH BEPOSATHOCTH;

2) m-MepHYIO MJIOTHOCTh BEPOSITHOCTH;

3) MaTeMaTHYECKOE 0XKMJIAaHUE U JTUCTIEPCHIO;

4) psa pacnpezeneHus: BEpOsITHOCTH.

3. YCJ'IOBHaSI BepOﬂTHOCTB ITIOABJICHUS 3HAUYCHUA Xj HpI/I N3BCCTHOM yk OHpC,I[CJ'IHeTCSI 10 d)OpMy.]'ICZ
1); P(xj / yk)= P(yk)

2); P(xj / yk)= P(yk) + P(xj )

3); P(xj / yk)= P(xj,yk)/P(yk)

4) P(xj / yk)= P(xj,yk) - P(yk)

4. J1711 IOJTHOTO BEPOSITHOCTHOT'O OMMCAHUS MOCIIEI0BATENLHOCTH N OTCYETOB HENPEPBIBHOTO CHUT -
HaJla HY’KHO 3a/1aTh!

1) MIOTHOCTB BEPOSITHOCTH KaXJI0OTO OTCYETA;

2) n-MEpHYIO MJIOTHOCTb BEPOSITHOCTH;

3) MaTeMaTHUYECKUE OXKUIAHUS U TUCTIEPCHH;

4) psa pacnpeneneHus BEpOSITHOCTEN pean3alni.

5. JIJis IOJIHOTO BEPOATHOCTHOI'O OMMCAHUS MOCIEA0BATEIbHOCTA M-UYHBIX CHMBOJIOB JJIMHOM n
HY>KHO 3a/1aTh:

1) MIOTHOCTH BEPOSTHOCTH KAXI0W U3 BEJINUUH;

2) COBMECTHYIO IJIOTHOCTb BEPOSITHOCTH;

3) MaTeMaTHYECKOE 0>KMJIaHUE U JTUCTIEPCHIO;

4) mn-MepHBIN P pacrpeaesieHus BEPOSITHOCTEHN pean3aluii.
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6. lLludpoBoit ABOMUHBII CUTHAI ATO:

1) mocnenoBaTeabHOCTh N HEMPEPBIBHBIX CIyYalHBIX BEIMYMH — OTCUETOB CIy4alHOTO Mpolecca
110 BpEMEHU;

2) mocen0BaTeIbHOCTh JBOMYHBIX CUMBOJIOB JUTMHOM n;

3) mocenoBaTeIbHOCTh M-UYHBIX CHMBOJIOB JITTHHOM n;

4) mocneaoBaTeaIbHOCTh OTPE3KOB CIIy4aifHOTO MpoIiecca.

7. Kakoii U3 NepeuncIeHHbIX CUTHAJIOB SIBJIIETCS CIIyYaiiHbIM?

1) OMMHOYHBIN TPSAMOYTOIBHBIA UMITYJIBC;

2) nepuoanyecKas mocie0BaTeIbHOCTh UMITYJIbCOB;

3) curnan nepeauu JaHHbIX;

4) rapMOHMYECKHI CUTHAJL.

8. JIJI MOJIHOTO BEPOSATHOCTHOTO ONKCAHUSA MOCIEI0BATEIbHOCTH IBOMYHBIX CHMBOJIOB JUTMHOM N
HYKHO 3a/1aTh:

1) MIOTHOCTH BEPOSATHOCTH KAXKIOW W3 BEIIMUNH;

2) 2n-MepHBIH psA pacHpeesIeHNs BEPOATHOCTEN peannu3aluii;

3) MaTeMaTHYeCKoe OXKHMIAaHUE U TUCIEPCHIO;

4) COBMECTHYIO IIJIOTHOCTh BEPOSITHOCTH.

9. Kakoii 13 nepeuncieHHbIX CUTHAJIOB SIBJIIETCS JETEPMUHUPOBAHHBIM ?
1) neproanyeckas HocaeA0BaTeNbHOCTh MPSAMOYTOJIBHBIX UMITYJIbCOB;
2) TeJeBU3UOHHBIN CUTHAII,

3) TenedOHHBIN CUTHAT;

4) curHan 3ByKOBOTO BEIIIAHMS.

10. Kakoe u3 nepeunciieHHbIX COOOIICHHI SBISETCS TUCKPETHRIM?
1) peus;

2) My3bIKa;

3) nanusie OBM;

4) TeneBU3NOHHOE N300pakeHNE.

11. /Ins mosHOTO BEpOSATHOCTHOTO OMMCAHUS OTPEe3Ka HEMPEPHIBHOW CIy4aiiHON (YHKIIUN HYXKHO
3a/1aTh:

1) MI0THOCTH BEPOSTHOCTH KAXI0TO OTCUETA;

2) n-MepHYIO IJIOTHOCTh BEPOSITHOCTHU MPU N—>0;

3) MaTeMaTHYECKUE OKUJAHUS U TUCTIEPCUH;

4) psn pacupeeneHus: BEpOITHOCTEH peaTn3alinid.

12. Monenb aiauTUBHON TOMEXH B BHJIE OJIOTO IITyMa 3TO:

1) mrobas MoIIHAS TIOMeXa;

2) nmoMexa, BbI3BaHHAsi MHOTOTY4YEBBIM PACTIPOCTPAHEHUEM CUTHAIIA;

3) cranMoHapHBIN rayCCOBCKMI CIIy4alHBIH ITPOLECC, C HYJIEBBIM MaTEMaTUYECKOE OKUAAHUEM U
PaBHOMEPHBIM CIIEKTPOM IJIOTHOCTH MOIIHOCTH;

4) mro0o¥ CITyJaifHbIHN mporiecc.

13. Curnan Ha3pIBalOT y3KOMOJIOCHBIM, €CIIH:

1) mmuprHa ero CrIeKTpa HAMHOTO MEHBIIIE HECYITIEH YacTOTHI;

2) mMpHUHA €TO0 CIIEKTpa MEHBIIE MOJI0CHI IPOIYCKAaHUs KaHala;

3) ero crnekTp pacroyIoKeH B JUANa30He YaCTOT PEUYeBOrO CUTHAIA,;
4) mmpuHa ero crnekrpa Mensiue 10 MI'm.

14. TTomexoycTOMYUBOCTD MPU KOPPEISALIMOHHOM MPUEME OIPEACIIAETCS:
1) BeTMUMHON OTHOIIEHHUS CPETHUX MOIIHOCTEH CUTHAJIa M TIOMEXHU Ha BXOJIe MPUEMHHKA B MOJI0-
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Ce CUTHaJa;
2) MOIITHOCTHIO CUTHAJIA HA BXO/IE IPHEMHHKA;
3) MOIIHOCTHIO IIyMa Ha BXOJIE IPUEMHUKA;
4) OTHOIICHHEM MOITHOCTH IIyMa Ha BBIXOJIE IPUEMHHUKA K MOIIHOCTH IITyMa Ha BXOJIE.

15. [TomMexoyCTOWYMBOCTD MPH Tepeaade HEMPEPhIBHBIX COOOIICHU KOTMYECTBEHHO OIICHHBACT-
csl:

1) BEpOSTHOCTHIO OIIMOKH;

2) OTHOUICHUEM CUTHAJI/IIYM;

3) cpeaHeKBaApaTHUECKUM OTKJIOHEHUEM MPUHATOTO CUTHAJIA OT MEePeJaHHOro;

4) OTHOIIIEHHEM MOIIHOCTH CUTHAJIa HAa BXOJIE K MOIIIHOCTH IIIyMa Ha BBIXOJIE IEMOIYJISATOpA.

16. OnTUManbHBIM 1EMOIYISATOPOM B ABOMYHON KorepeHTHoi CIIM mpu Hamuuuu agjauTHBHOIO
0eIoro 1ryma siBIsSeTCS:

1) xorepeHTHBIN HAKOIUTENb UMITYJIbCOB;

2) a3oBsIil 1eTEKTOD;

3) cornacoBaHHBINA GUIBTP C KBAIPATUUYHBIM JETEKTOPOM;

4) KOppEeAIUOHHBIN MPUEMHHK U TTIOPOTOBOE YCTPONCTBO.

17. OnTumManbHBIA aeMoaysiTop B ABonuHOl korepeHTHOM CIIW mpu Hamuyuu aagauTUBHOTO O€-
JIOTO 1IyMa JIOJKEH:

1) BOCTIpOM3BECTH 3HAUEHUS aMIUIATY/IbI MPUHUMAEMOTO CUTHAJIa ¢ MUHUMAJIbHON CpeIHEKBaIpa-
THYECKOM OIIMOKOM;

2) Bocmpou3BecTH (HOpMYy NMPUHUMAEMOTO HUMITYJIbCAa C MHUHUMAJIBHOW CpeIHEKBAAPATHICCKOM
OIIMOKOI;

3) ykazarb, KOTOpPOE M3 JIByX 3HAYEHUI CHMBOJIA TIEPEIaeTCs;

4) OLIEHUTD BEJIMYUHY KOPPEISALMHA MEKY IPUHSITHIM U 03KUIAEMbBIM CUTHAJIAMH.

18. [ToMex0ycTOWYMBOCTH MPU KOPPEISALIMOHHOM IPHEME OTIPEICIISeTC:

1) BenmMUMHOI OTHOWICHMS CPEAHUX MOIIHOCTEI CHTHAlIa U IOMEXH Ha BXOJE IIPUEMHHKA B TIOJIO-
Ce CUTHaJa;

2) MOIITHOCTHIO CUTHAJIA HA BXO/IE PHEMHHKA;

3) MOILIHOCTHIO IIyMa Ha BXOJIE IPUEMHUKA;

4) OTHOIICHHEM MOITHOCTH IIyMa Ha BBIXOJIE IPUEMHHUKA K MOIITHOCTH IIIyMa Ha BXOJIE.

19. O6beKTHBHOM XapaKTEPUCTUKOM KauyecTBa MpruemMa IudpoBOTO CUTHAJA SBIISETCS:
1)nonHast BEpOSTHOCTH OIIMOKH (BEPOSITHOCTh OMTOBOM OLIMOKM) HA BBIXOJIE IEMOIYIISITOPA;
2)BenMUMHA CPETHEKBAIPATUIHOTO OTKIOHEHHSI IPUHITOTO CUTHANA OT MEPEAaHHOTO;
3)3HepreTHUECKUd BHIMTPBIL ;

4) BenmMUMHA OTHOIICHHS CUTHAJI/IIYM Ha BBIXOZE AEMOAYIATOPA.

19. OnTuManbHBIM AEMOAYISTOPOM B ABOMYHOUN KorepeHTHo CIIM npu Hanuuuu agguTUBHOTO
0eroro muryma siBIsICTCS:

1) KOrepeHTHBIN HAKOITUTEh UMITYJIBCOB;

2) (ha3oBbIit 1eTEKTOP;

3) cornacoBaHHBIN (GUIBTP ¢ KBAAPATUIHBIM JIETEKTOPOM;

4) KOppeNALNOHHBIN IPUEMHUK U IOPOTOBOE YCTPOUCTBO.

20. [Ipu oqrHAKOBOW CpeAHEH MOITHOCTH IMOJIE3HOTO CUTHAJNIA HAauboJIee 9acTo MpU JEeMOIYISIAN
OIMMMOKHM BO3HUKAIOT TPH UCTIOH30BAHUU:

1) AM;

2) OdM;

3) KAM-16;

4) UM.
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14.1.2. Tembl 0IPOCOB HA 3aHATHAX

1. B yeM cMbIca pa3HECEHHOTO MpHUEMA CUTHAJIOB U KaKWe BUJbI pa3HECEHHUS BbI 3HAETE?

2. YTO U3MEHHUTCS, €CIIH MPU ONpPENICICHUN BceX MH(POPMALMOHHBIX MOHATHIA U3MEHUTh OCHOBA-
Hue jgorapudma? [ToBausieT 11 3TO Ha OCHOBHBIE Pe3y/bTaThbl, KOTOPbIE TAET TeOopHs HH(pOpMaLnn?

3. KakoBo Ha3HaueHHE KOAWPOBAHU B KaHaie O6e3 momex?

4. YeM XOpOII WK TIJI0OX UCTOYHUK UH(POpMAIH, 001a1atoIIHi O0IBIION YHTpOTHEH?

5. MOXHO M TIpU MTOMOIIM B3aMMHOW MH(OPMAIK U3MEPATh CTETIEHb 3aBUCUMOCTH CIyYaiHbIX
BeNMYMH U ? EcaM 3T0 Tak, TO 4eM 3TO JIydllle OLEHKH CTENEHN 3aBUCUMOCTH IPU MOMOIIH KO3 (PUIIUEH -
Ta KOppeIsuun?

14.1.3. Tembl HHANBUAYAJTBbHBIX 32/1aHUI

Tembl UHAMBHUYAJIBHBIX 33IaHUM:

1) MaremaTrueckoe ONucaHue CUTHAIOB U TIOMEX.

2) KonupoBaHue UCTOYHHKA.

3) KogupoBanue kaHana.

4) Omunbxu npu aemoaysiuuu. Perenepanus nudpoBoro curaaia.

TunoBol npuMep MHANBUAYAIBHOTO 3aJaHUS:

NuauBunyanbHoOE 3aaHue 4, 1aTa cauu Xxx

Kaxnoe u3 3aganuil npeacTaBuTh B BUJIE OTEIbHON Opouttopsl. Bee pacuersl conpoBoxkiaTh Mo-
JpOOHBIMU TOSICHEHUSIMHU BIUIOTH JI0 MOJICTAHOBKM YMCJICHHBIX 3HaueHui. [locie 3aBepiieHus BcexX BbI-
YHUCIIEHUHU M0 KaXJO0M W3 3a7jad pe3yibTaTbl OKPYIVISIOTCS O JBYX 3HAKOB MOCJE JECATUYHON TOUKHU U
IPUBOJATCS B BHJIE TAOJUIBI B TOM K€ MOPSAIKE, KaK OHM JaHbl B 3a1aHuu. [locinennee (qONMOIHUTEND -
HO€) 3HaYECHUE B TaOJIMIIE OTBETOB — 3TO CyMMa S BCeX MPHUBEACHHBIX B HEM 3HaUeHUHN (KOHTPOJIbHAS CyM-
Ma).

1) Homep BapuaHTa MHIMBUYaJIbHOTO 33JaHUS] paBeH HOMepYy N CTyZIeHTa B CIIUCKE IPYIIIbI.

2) ®aiin B popmare Word 2003 ¢ umenem “@ammus-I'pynna-Homep 3amanus™ HanpapisTh 1O
anpecy: xxx(@mail.ru. cnonmb3oBare nmoaTrBepkaeHUE 00 OTKpBITUH co00IeHrs. Bo3MokHO mpecTaBe-
HUE TBEPJOH KOIHH.

3) Odopmnenue B coorBeTcTBUH O ctangaptoM TYCVYP. O6s3aTenbHbI CCHUIKA HAa UCTOYHUKH, B
T. 4. CTY/ICHYECKHE.

4) bannel no paboraM, NpeICTaBICHHBIM MO3Ke 24 Yac yKa3aHHOM JaThl, HAUUCIISIOTCS B OJIO-
BUHHOM pa3Mepe.

5) PaboTsl, comepkamire Mpu3HAKU KOMUPOBAHUS, JaKE C MOJACTAHOBKOW COOCTBEHHBIX NAHHBIX,
paccMaTpuBaThCs He OYIyT.

3amaua 1

1) buToBas BeposTHOCTh OIIMOKHU U Mepeade HudpoBOro CUrHana

Wcrounuk napopmanuu cosznaet udposoit notok B meradbur B cexynay. Ha Bxon pa-auonunuu ¢
BBIXOJA NEpeaTunKa MOAAETCs MOCIEA0BAaTENbHOCTh JBOUUHBIX PaAMOMMITYIbCOB, MOAYJIMPOBAHHBIX 10
3akoHy M (M=1 ansa AM, M=2 niis UM c opToroHaibHbiMH curiaiamu, M=3 st ®M). 3anana tpedye-
Masi BEpOSITHOCTb OMTOBOM OIIMOKK Poll Ha BBIXO/1€ ONTHU-MaJIbHOTO KOT€PEHTHOI o AeMoaynsaTopa Porr u
BelMurHa ocyabnenus B muHuM F. Ha BXoje npuemMHuKa NpUCyTCTBYET aITUTUBHBIN O€lblii rayCCOBCKUI
LIYM CO CHEKTPAJIBHOM IJIOTHO-CTHIO NoO.

Ornpenenuth TpeOyeMyr0 CpeaHIO MOITHOCTE W niepenaBaeMbix cUrHaioB oboux BuaoB (0 u 1)
0e3 HcIoab30BaHusl KoppekTupyroiero koaa (W1), mpu ucnonb3oBanuu (n,k)-kona X3MMHUHTa B pexXUMe
ucnpasnenus omubku (W2) u B pexxume ooHapykeHust omuoku (W3). Onpenenuts B KaKIOM U3 PEXKU-
MOB BEpPOATHOCTH OMTOBOM OIIMOKHM Ha BbIxojae muHuu cBsi3u (aexonepa) (Pb1, PB2, PB3). [Ipu pacuerax
CUMTaTh, YTO BEPOATHOCTH OIIMOKU B KaHaje nepecrnpoca (pekuM oOHapyKeHHs OIIUOKK) MpeHeOpexu -
MO MaJla IO CPAaBHEHHIO C BEPOSITHOCTHIO MOSIBJICHUS NCKA)KEHHOM KOMOMHAIIMY Ha BBIXOZE AEKOIepa.

[Ipumevanus:

1) InB1=10-12 Br.

2) Ilpu BBIYMCIIEHUH OTHOILLEHUS CUTHAJI/IIyM HEOOXOJUMO YUHUTHIBATh, YTO JUIMTEIBHOCTD IEpe-
JTaBa€MbIX UMITYJIbCOB JO0JDKHA YMEHBIIATHCS MIPH YBETUUYEHUH U30BITOYHOCTH, YTOOBI 00ECIICUUTh 3a1aH -
HYIO CKOPOCTb Iiepesaul B nHpopMaliMOHHBIX CUMBOJIOB.

3agaua 2
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1) Perenepanus nudpoBoro curuaia npu nepeaaye Ha OOJbIIne pacCTOSIHUS

Ha xabenbHOMN NHUHUY, coepKalleil n pereHepallMoOHHbIX YYacTKOB, pereHepanus ABOUYHBIX UM -
MYyJIbCOB B IOJIHOM CMBICIIE 3TOTO CJIOBA MPOBOAMUTCS JIUIL B OOCITY>KUBAEMbIX PEreHepallMOHHBIX MyHK -
tax (OPII), pa3memieHHpIX Ha KaXA0M M-M ydacTke. Ha ocTanpHBIX yuacTkax pa3MenieHbl HEOOCTyKHBa-
emble pereHepanronHble nyHKTs! (HPII), B koTOpBIX BXOAHOHM CUrHai JiMiib ycuiauBaeTcs. OnpenennTsb
BEPOSATHOCTH OLIMOKH MPH JAEMOAYJSIUN CUTHAJIA HA BBIXOJIE HEKOrepeHTHOM nuuuu Pomi, ecou mpu n=1
9Ta BeJIMYMHA U3BeCTHA [1].

Haiitn otHOmeHue curnan/mym ql, koropoe moTpedoBaoch ObI Il 0OSCIIEYSHHS TOH K€ BEpPO-
ATHOCTH OIMOKH PoIl Ha BBIXOAE JTMHHUHU TSI IBYX CITYYaeB:

1) Bce pereneparopsl — 3to HPII (qHPII, nb);

2) Bce pereneparopsl — 310 OPII (qOPII, nb).

14.1.4. Tembl JOMAIIHHUX 3aJaHAN
CBeieHHs U3 TEOPUH BEPOSITHOCTEH
MaremaTrueckoe ONMCaHUE CIIyYalHbIX CUTHAJIOB U IIOMEX
CrexTpaJibHbI aHAJIU3 CUTHAJIOB
I"ayccoBckue ciydaiiHble IPOLIECCHI
OTKJIMK JIMTHEWHBIX CUCTEM Ha BO3JCHCTBUE CIIy4ailHBIX CUTHAJIOB
OnrtuManbHbIe JIMHEUHbIE CUCTEMBI
OCHOBBI CTATUCTHYECKOW TEOPUH OOHAPYKCHHS U PA3JIMUCHUS CUTHAJIOB MPU HATMIUHU TIOMEX.
Juckperusanus HenpepbIBHBIX curHanos, ALIT u ITATIL.
JInHeliHbIe OJIOYHBIC KOABI, KOJIBI XOMMHMHTA.
[Muknuueckue kogbl, Koasl bUX .
CkopocTts nepeaaun uapopmanuu. [Iponycknas ciocoOHOCTb KaHaa.
N30BITOYHOCTD U KOAUPOBAHUE B KaHANaxX 0e3 MoMex.
Hemomyrsnust iuppOBBIX CUTHAJIOB.
MHOroCTaHIIMOHHBIN JOCTYII

ITpumep TUIOBBIX 3ajau:

3AJIAYA Nel

3anucarh MIOTHOCTh BEPOATHOCTU CyMMBI Z(t)=X(t)+y(t) AByX HEKOPPEIMPOBAHHBIX I'AyCCOBCKHX
CTallMOHAPHBIX TPOoIeccoB X(t) 1 y(t), UMEIOMUX MaTeMaTHYCCKUE OXKUJIAHUS U AUCTIEPCUH, PaBHBIE CO-
OTBETCTBEHHO MX =2 U my=3,

3AJIAYA Neo2

Ha Bxox unterpupyromeit RC-nienu moctymnaer 6enbiii mryMm X(t) cO CHEKTPaabHOU MIOTHOCTHIO
SO. Haiitu koppensaunoHHyto QyHKIUIO HanpsbkeHus Y (t) Ha emkxoctu C.

3AJIAYA Ne3

Ha nernp, coCcTaBIeHHYI0 U3 MIOCIEA0BATEIBHOTO COEUHEHUS NHIYKTUBHOCTH L 1 conmpoTrBIiieHns
R Bo3neiicTByeT HanpshkeHueX(t), mpeacTaBistoniee codoil Oenblil IIyM CO CIEeKTPaIbHOU MIOTHOCTHIO
SO. Haiinure aucnepcuto HanpsbkeHus Y (t) Ha conpoTuBieHuH R.

3AJIAYA Ne4

Ha Bxon nocnenosarensHoit RC-nenu ¢ napamerpamu nenu :R= 2 Kom, C=0,5 Mk Bo3zaelicTByeT
Oenblil IIyM CO CIEKTpalbHOU IJIOTHOCTHIO, paBHO# 0.5 B2/T'1.. Onpenenure crekTpaabHYIO IMJIOTHOCTh
IIpoliecca Ha €€ BBIXOJE.

3AJIAYA Ne5

Ha Bxox unrerpupytomeii RC-uenu nocrynaer 6enblil mym X(t) co CHEeKTpaabHOW MJIOTHOCTHIO
SO. HaiiTi 3aK0H ycTaHOBIIEHHsI CpeHETO KBaapara oTkiIuka y(t) RC-nenu.

14.1.5. TeMmbl KOHTPOJILHBIX padoT

3AJIAYA Nel

3anucaTh MIOTHOCTh BEPOSATHOCTH CYMMBI Z(t)=X(t)+y(t) IByX HEKOppEIMPOBAHHBIX IayCCOBCKHUX
CTallMOHAPHBIX MporeccoB X(t) u y(t), UMEIOIUX MaTEeMaTHYECKUE OXKUJIAHUS U AUCTIEPCUH, PaBHBIE CO-
OTBETCTBEHHO MX =2 U my=3,

3AJIAYA No2

3anucaTh IJIOTHOCTh BEPOATHOCTH Ppa3sHOCTH z(t)=x(t)-y(t) IBYX HEKOpPEIMPOBAHHBIX TaycC-
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COBCKHX CTallMOHAPHBIX IpolieccoB X(t) 1 y(t), IMEIOIUX MaTeMAaTUYECKUE OXKUITAHUS U AUCTIEPCUU, PaB-
HbIE€ COOTBETCTBEHHO MX =3 U my=2,

3AJIAYA Ne3

Hucnepcust cTalimoOHApHOTO Y3KOIMOJOCHOTO TayCCOBCKOro Iponecca paBHa 4 . Haiinure miort-
HOCTb BEPOSITHOCTEN M MaTeMaTUYECKOE OKUaHUEe OTHOAOIIel 3TOro mpolecca.

3AJIAYA Ne4

Ha Bxon unterpupytomieit RC-enu noctynaer 6emnblit myMm X(t) co CHEKTPalIbHOM MIOTHOCTHIO
S0. Haiitu B3auMHYI0 KOPPEIAIMOHHYIO (DYHKITHIO BXOIHOTO Bo3AecTBUsA X(t) u oTkiuka Y (t) RC-mernmn.

3AJIAYA Ne5

Onpenenut BEpoOSITHOCTH TOTO, YTO 3HAYEHMSI CTAIIHOHAPHOIO FayCCOBCKOTO IMpoliecca ¢ mapaMer-
pamu mA=0, cA=3B npessiator 2 B.

3ATAYA Ne6

Ha nenp, cocTaBIeHHYIO U3 MOCIEA0BATEIBLHOIO COEAUHEHUS NHAYKTUBHOCTH L 1 conpoTrBiieHns
R BoznelicTByer HanpshkerneX(t), mpeacTaBistoniee codoil Oenblil IyM CO CIEKTPaIbHOW MIOTHOCTHIO
S0. Haiinure qucniepcuro HanpsbkeHus Y (t) Ha compoTuBieHnu R.

3ATAYA No7

Ha Bxon mocnenoBarenpHol RC-nienn ¢ mapamerpamu nenu :R= 2 Kom, C=0,5 Mxd Bo3aeiicTByeT
Oenblil IIyM CO CIeKTpalbHOU MJIOTHOCTHIO, paBHO# 0.5 B2/T'l.. Onpenenure creKTpagbHYIO IJIOTHOCTh
Ipoliecca Ha €€ BBIXOJE.

14.1.6. Bonpocsl n1ugdepeHIupOBAHHOTO 3a4YeTa

Henu u 3agaun qucuumuinasl TO CPubC.

2. Onucanue cirydyaiiHbIX IPOLECCOB C MOMOIIbI0 MHOTOMEPHBIX IJIOTHOCTENW BEPOSTHO-CTH.

3. MaremaTHuecKkoe 0KUJJaHUE U JUCIIEPCHUs CIIy4aiiHOTO Mpoliecca.

4. KoppensunonHas GyHKINS, KOBapUallMOHHAs (YHKIIUS U BpeMsl KOPPEJSLUU cllydyaif-HOro Ipo-
necca.

5. YcinoBue CTalMOHapHOCTH CIy4aiHOTO Tpoliecca B IIMPOKOM M yY3KoM cMbiciie. CpenHee 3Haue-
HHE, TUCTIepCHs U KOPPEJALMOHHAs (DYHKIMS CTAallMOHAPHOTO CIYy4YaiHOTo Mpo-1ecca B LIMPOKOM CMBIC-
ze.

6. Oproauueckue cirydaiiHble IIpouecchl. BpeMeHHbIe cpeHue XapaKTEpUCTUKH.

7. Onucanue COBOKYMHOCTHU JIBYX CIIYYaiHBIX MPOLIECCOB C MOMOUIbI0 MHOTOMEPHBIX TIOTHOCTEH
BEPOSITHOCTH.

8. CTalioHapHO CBSA3aHHBIE U B3aUMHO AProAMYECKUE CIydailHble MPOIECCHI.

9. CBoiicTBa KOPpEIALMOHHON (YHKIIUH CIy4aiiHOTOo Ipoliecca.

10. CBoiicTBa B3aUMHON KOPPEISUOHHON (PYHKLIUH.

11. CnexTpanbHas INIOTHOCTb U €€ CBA3b C KOPPENSUOHHON (yHKIHMEH ciydaiiHOro npo-recca.

12. CBoiicTBa CIEKTPAIBHON MJIOTHOCTH. DaKkTOpU3aIusl CIIeKTPaIbHON TUIOTHOCTH.

13. benblif myMm u Genblii IIyM € OTPaHMYEHHOW IO MOJOce CHEKTpoM. MX KoppensiuoHHbIE
GyHKIHH.

14. I'ayccoBckuii ciny4aiiHbIi IPOLIECC U €0 CBOWCTBA.

15. Y3KOnOJIIOCHBIN rayCCOBCKUI CIIy4alHBINM MPOLECC, €r0 KBapaTypPHbIE COCTABIISIOIINE.

16. CBoiicTBa KBaJpaTypHBIX COCTABISAIOLIMX Y3KOIIOJIOCHOTO I'ayCCOBCKOIO CIIy4allHOTO IpoLEC-
ca.

17. OHOMEpHBIE MIOTHOCTH BEPOSITHOCTEH orubaromieil u (azbl Y3KOMOJIOCHOTO I'ayCCOB-CKOTO
npouecca.

18. OgHoMepHast IVIOTHOCTh BEPOSATHOCTEH OrnbaroIeii cMEeCH CUrHajia ¢ y3KOIMOJIOCHBIM IIIyMOM.

19. IInotHOCTH BeposITHOCTEH (a30BOW OMIMOKM Npu HAOMIONEHUM CMECH CHUTHaja C Y3KO-
[IOJIOCHBIM LIIYMOM.

20. AcuMITOTHYECKUE TNIOTHOCTH BEPOSITHOCTEH orubaroieil u (a3oBoil ommOKU mpu OOIBIINX
OTHOILEHUSAX CUTHAJIA K LIIyMY.

21. CpoiicTBa TUHENHON cUCTEMbI. XapaKTEPUCTUKU JTMHEHHON CUCTEMBI U CBSI3b MEXKTy HUMHU.

22. Ananu3 TMHENHON CUCTEMBI B IIEPEXOHOM PEKUME IIPU CTALIMOHAPHOM BO3AECHCTBUU.

23. muramus ciaydaiiHOTO IIpoliecca ¢ 3aJlaHHON CIIEKTPAJIBHON IIOTHOCTBIO. POpMUPYIO-IIHN

bubTp.
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24. Ananu3 TMHENHON CUCTEMBI B YCTAHOBUBIIEMCS PEXHUME.

25. DKBUBAJIICHTHAs IIyMOBas MOJ0CA.

26. B3anmMHast KoppessiMoHHast (PYHKIUS BXOJAHOTO BO3/ICHCTBHS U OTKJIMKA JTMHEHHON CH-CTEMBI.

27. IloctanoBKa 3ajjaud MOMCKA ONTHUMAJIbHOM CHUCTEMBI MO KPUTEPHUIO MOJYUYEHHUS MaKCH-MyMma
OTHOIICHUS CUTHAJI/IIIYM U 110 KPUTEPUI0 MUHUMYMa CPEIHEro KBaipara OMIUOKH.

28. OnTuMH3aIys CUCTEM ITyTeM MoI00pa UX MapaMeTpoB.

29. OnTUMaIbHBIE CUCTEMbI, MAKCUMHU3HPYIOILTHE OTHOIICHUE CUTHAII/IITYM.

30. UmmynbcHas XapakTepUCTHKA M KOMILUIEKCHAs YaCTOTHAs XapaKTepUCTHKA COITIaCOBAaH-HOTO
¢duibTpa.

31. YacroTHas xapaKTepUCTUKAa ONTHUMAIBHOTO (PHIIBTpa TIPH BO3JCHCTBUU OKpallleHHOTO (Hebe-
JIOTO 1IyMa).

32. IIpsimMoit MeTO] HETMHEWHBIX MPe0Opa30BaHMI CIIYYaHBIX TIPOIIECCOB.

33. CpenHee 3HaueHME MPOLIECCOB HA BBIXO/E KBagpaTuyHoro aerekropa 1 GHY.

34. KoppensiiionHast GyHKITUS TTpoliecca Ha BBIXOJIE KBaIpaTUYHOTO JIETEKTOpa.

35. CnexTpanpHas INIOTHOCTh IIPOLIECCA HAa BBIXO/IE€ KBAAPATUYHOIO I€TEKTOPA.

36. Undopmanms. Kanan cszu. Jluaus cBszu.

37. AuckpeTHbIe U U(PPOBBIE CUTHAIIBI, X CTATUCTUYECKOE OMHMCAHUE.

38. Kon, andasut xoma, ocHoBaHME Koja. JIMCKPETHBIN CUTHAJ, KaK KOJ0Basi KOMOMHAIHS.

39. AauTHBHBIE U MYJIBTUIIMKAaTUBHBIE TOMeXH. HopManbHbIi Oelblii IryMm.

40. MeTtoapl aHATUTUYECKOTO U TEOMETPUYECKOTrO MPEACTABICHUS CUTHAJIOB U MOMEX. DHEPrUuu
CUTHAJIOB M PacCTOSIHUE MEXAY HUMH, HE3aBUCUMOCTb U OPTOrOHAJIBHOCTH CUTHAJIOB.

41. Monenb CUCTEMBI Tepeadn nHMOpMaITiu.

42. OcHOBHAs TEPMHUHOJIOTHS B 00JIACTH LIU(PPOBOI CBSI3U.

43. OcHOBHBIE dTaNbl MPe0Opa30BaHUs CUTHAJA B IU(POBBIX CHCTEMAaX CBS3H.

44. Jluckpernsanns BO BpEMEHH HENIPEPHIBHOIO CUTHANIA. BOCCTaHOBIIEHNE HETIPEPHIBHOTO CUTHA-
na u3 auckpetHoro. lym nuckpeTtusaru.

45. Monynauus UMITyJIbCHOM Hecyllel HenpepblBHBIM curHanom. AUM, 11I1M, BUM, Bux cnek-
TPOB.

46. ALII u ILIAIIL. OcHOBHbBIE XapaKTEpUCTUKH, LIyM KBAaHTOBAaHUSA, KOMIIaHAUpoBaHHe. MM-
nyJbCcHO-KozoBast Moaysitust (MKM), ocHOBHOM ¢ poBOi CUTHAIT.

47. KonnuecTBo MHPOPMALIUK, €AUHUIIBI U3MEpeHHUs, cBoiicTBa. CoOCcTBeHHass UH(pOpMa-Lus, FH-
TPOTHS, H3OBITOYHOCTb.

48. DHTpoOIUS MOCIEI0BAaTEILHOCTH CUMBOJIOB. YCIOBHAsI SHTPOIHS, YACIbHAS SHTPOIHS, U30bI-
TOYHOCTb U IPUYUHBI €€ TIOSBIICHHUSL.

49. Cpennsist B3anMHasi nHGopMmarms. CKOPOCTh CO3/IaHMsI, CKOPOCTh Iepeiaui U CKOPOCTh TOTe -
pu uHGopmanuu. TexHuueckas CKOpOCTh Nnepeaadnd nHGopMaIuu.

50. Uudopmarus B HenpepbIBHbIX curHanax. /{uddepennmanbaas SHTPONUS HENMPEPBHIBHO-TO OT-
cdera. YcnoBHas auddepeHiuanbHas SHTPOIIHS.

51. IIponyckHasi cmiocoOHOCTh AMCKPETHOTO KaHala CBsA3HM, onpezeneHue. IlpomyckHas cmo-co0-
HOCTb JIBOMYHOTO CUMMETPUYHOTO KaHaina. [IpomyckHasi cmocoOHOCTh HETPEPHIBHO-TO KaHaia. JDHepre-
TUYECKasl U YaCTOTHas 3(p(PeKTUBHOCTE.

52. CornacoBanue kaHayia ¢ uctoyHukoMm wHpopmanuu. Koxa, andaBuT koma, ocHOBaHWE Koja.
Knaccugukamus xonos. KogupoBanue ncrounuka. Teopema IllenHona s kaHa-na 6e3 nomex. Dddek-
TUBHBIE KOJIbI, TPUHIMIIBI 3(PPEKTUBHOTO KOTUPOBAHUSI.

53. Kox Xad¢pmana, npumep KoaupoBaHus aindasura u3 4-x CUMBOJIOB ¢ BeposiTHOCTsIMHE (1/8, 1/8,
1/4, 1/2), n30b1T04HOCTH ¥ 3PPEKTUBHOCTH JI0 U TIOCIIC KOTUPOBAHHUS.

54. Koz lllennona - ®ano, npumep KoxupoBaHus andaButa u3 4-X CUMBOJIOB C BEPOSATHO-CTSIMHU
(1/8, 1/8, 1/4, 1/2), n306ITOYHOCTD ¥ 3(PPEKTUBHOCTD 10 M TOCIIEC KOTUPOBAHHUS.

55. Cxarue undopmarmu. Anroputm Jlemmnena —3uBa.

56. KomupoBanue B kaHaje ¢ moMmexamu. [Ipsimas u oOpaTHas TeopeMbl 0 KomupoBaHUU. OCHOB-
HbIE TIPUHIIMITEI TOMEXO0YCTOWYMBOTo KomupoBanus. Kiaccudukanus Komos.

57. Jluneiinple OnouHBIC KOABI. [eomeTpuueckoe mpeacTaBieHue koma. KomoBoe paccros-Hue,
KpPaTHOCTh OOHAPYXUBAEMBIX M UCTIPABIEMBIX OIIMOOK.

58. Jluneitnpie OJ0YHBIC KOIBI C OJHOKPATHOW MPOBEPKOW HA 4eTHOCTh. CHHIPOMHBIE U MPOBE-
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pouHble cooTHOLIEHHs. Cxema Koziepa U Aekoaepa

59. Jluneiinbie OI0YHBIC KOJBI C TPOBEPKON HA YETHOCTH. [Ipon3BoasIas U mpoBepoyHasi MaTpH -
1pl. [TpuBenenue k kaHoHnueckoMy Buay. OnpeneneHue KotoBoro paccrossHus o marpunam G u H.

60. Kon Xemmunra. CpoiictBa. CTpyKTypa NPOU3BOIAAIIECH U MTPOBEpOUHOM MaTpull. CH-cTemMaTu-
yeckuit kog Xammunra (7,4). Kogep u nexonep.

61. HepasenctBo Xammunra. Ero pusndeckuii cMbICT ¥ 3HaYCHHE B TEOPUU KOTUPOBAHMS.

62. OproroHaibHbIe ¥ OMOPTOTOHAIBHBIE KOJBI. MaTpunia Anamapa.

63. Iuxnuueckue kompl. OcHOBHBIE cBOicTBa. [lommHOMUANIBHOE TpPEACTABICHHUE, TTPOU3-BOIS -
IIUH ¥ IPOBEPOYHBINA OJTMHOMBI. TpeOoBaHUs K POU3BOISILIEMY TTOJTUHOMY.

64. [{uknmyeckue Koapl. AJITOPUTMBI KOAUPOBAHUS IUKJIMYECKOTO KOJIa, CXeMa Kojepa CU-CTeMa-
TUYECKOT0 KOAQA.

65. Anroput™ J€KOIMPOBAHUS HUKINYECKOTO KOJA, CXeMa JIEKo/Iepa UKINYECKOro KOAA.

66. Luknnueckre xoapl XaMMHUHTa, Koasl BUX.

67. CBepTounbie KoJbpl. OCHOBHBIE CBOMCTBA, MPOU3BOASIINE MOJMHOMBI, IPUMEP KOJEPA CO CKO-
pocTthbio Koma 1/2.

68. [ToHsiTHE O MATPUYHBIX, KACKATHBIX U TypOOKOIAX.

69. Hcnonb3oBaHue KaHaia mepecrnpoca. Buasl oOpaTHoi cBsizu. OmpenerneHue BepoOsSTHO-CTEH
ommOOoK MMpu paboTe AeKoaepa B peKUME 0OHAPYKCHHS OIMOOK MPH HE3aBUCUMBIX oInoOkax. butoBas
BEPOSATHOCTH OIIMOKH.

70. OnpeneneHre BEpOSTHOCTEN OMIMOOK MPH paboTe AEKOJAEpa B PEKUME HCIIPABICHUS OIMTHOOK
P HE3aBUCHMBIX OIMMOKax. BUToBas BEpOSATHOCTH OMIMOKH.

71. Monynsiiust rapMOHHUYECKON Hecytel mudpoBeiM curHaioM. AM, UM, ®M, oTHOCH-TeTbHAS
win guddepennmansias GM (ODPM). IlpuunHa ee npuMEHEHHUSI.

72. Mopaynsuusi TApMOHMYECKOM HeCyllled aHajmoroBbiM curHaiom. AM, UM, ®M, oxxomno-noc-
Hast AM (AMOBII). Bun criekTpoB MOAYJIMPOBAHHBIX CHTHAJIOB U IOJIOCA YACTOT, Tpedyemast 1Jis mepe-
Jlauu.

73. MHOTOMO3UIIMOHHBIE METO/IbI MOJIYJISIIUY U IPUYUHBI UX TIPUMEHEHHUSL.

74. MexxcuMBoOJIbHAsI UHTEPhEPEHITNS U METOJIbI €€ YCTpaHeHUsl. Moy SISl OpTOTOHANIb-HBIX HE-
Cymux nu@poBBIM CUTHATIOM (OPTOTOHANIbHBIE YaCTOTHO-pa3aeneHHble curaaisl, OFDM).

75. Kommnpomucchl pU MCTIONB30BAHUN MOJYJSALUN U KOAWPOBAHUS, 1IeJIM pa3padOTYMKa CUCTEM
CBSI3H, XapaKTEPUCTHUKA BEPOSTHOCTH IMOSBJICHUS OMIMOKH, MHHUMAJbHAs IH-pUHA ToJoCckl o HalikBu-
cty, Teopema lllenHona-XapTim o IpoIyCKHON CITIOCOOHO-CTH KaHaJa.

76. llepemesxenue (MHTEPIIMBUHT) CUMBOJIOB, 1I€JIM U METO/IbI IPUMEHEHUs. BapuaHThl mo-ctpoe-
HUS TIEPEMEKUTEIICH.

77. CxpemOnupoBanue. Llenn npumenenus. Iloctpoenue ckpemOiiepa Ha 06a3e pPeKypCHBHO-TO
nrudposoro GpuiIbTpa.

78. MHOKECTBEHHBIN AOCTYI C YaCTOTHBIM pa3zelieHueM KaHayioB. JIOCTOMHCTBA U HENO-CTaTKH,
MEXIyKaHaIbHbIE HCKAKEHHUS.

79. MHOXECTBEHHBIN JOCTYI C BPEMEHHBIM pa3JelIeHneM KaHaloB. JlOCTOMHCTBA U HEJIO-CTATKH,
MEXIyKaHaIbHbIE HCKAKEHHUS.

80. MHOECTBEHHBIN JOCTYII C KOJOBBIM pa3/IeJI€HUEM KaHAJIOB.

81. Pacmpenue criektpa. [Ipsimoe pacmmpenue (MeToa npsMoi mocien0BaTeIbHOCTH).

82. Pacmupenue criektpa. MeTobl MporpaMMHON CKadYKOOOpa3HOM MepecTpORKN YaCTOTHI.

83. OproroHanpHOE YacTOTHOE yruioTHeHUE kKaHaioB (OFDMA)

84. lemonymsnus udpoBbIX cUTHAIOB. KOppensSIMOHHbIN MIPUEMHHK M COTTIACOBAaHHBIN (DUIIBTP.

85. Hemonmymsaums tudposbix curHanoB. KorepentHocts (cuHdpazHocth). KorepeHTHbBIE, KBa3HUKO-
TEePEHTHBIEC U HEKOTEePEHTHBIE cucTeMbl. CHHXPOHU3AIUSI.

86. [Iprem curHajgoB B yCIOBUSX MHOTOIYYEBOCTH. MeToabl O0PHOBI ¢ MHOTOTYYEBOCTHIO.

87. Papuopeneiinble muHuM. PeTpaHcisanus U pereHepanus CUTHajIOB.

14.1.7. Tembl 1a00paTOpHBIX padoT
CrieKTpbl UMITYJILCHO-MOYTUPOBAHHBIX CUTHAJIOB.
[TpeoOpa3oBaTeny HENPEPHIBHBIX BETUUUH B LIU(POBOM KO,
Cucrema CBsI3U € J€IbTa-MOAYJISALUEH.
Kozp! ¢ mpoBepkoil Ha 4eTHOCTh LluKinueckue Koupl.
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MaremaTrueckoe ONMCaHUE CIIyYalHbIX CUTHAJIOB.

CratucTuyeckue CBOMCTBA CMECH PEryisipHOrO CUTHAja M Y3KOMOJOCHOTO CTallHOHAPHOIO Tayc-
COBCKOTO IIyMa.

OnrtuMansHOe 0OHapyKEHHE TTOJIE3HOTO CUTHajIa Ha (OHE IIyma.

N3yyeHue MeToI0B OLIEHKU HEM3BECTHBIX MAPaMETPOB MOJIE3HBIX CUTHAJIOB IPU HAIMYUU TTOMEX.

14.1.8. MeTronnyeckue peKoMeH AU

OcHOBHasl peKOMEHAAIMS CBOJUTCS K 00ECICUYCHUIO PaBHOMEPHOI aKTHBHOW pabOTHI CTYACHTOB
HaJl KypcoM B T€UCHHE Y4eOHOI0 CeMecTpa.

[Ipn n3yyeHnm Kypca CieayeT cTapaTbesl MOHATH TO O0Iee, YTO OOBEIUHACT PACCMaTpU-BaEcMbIe
BOIPOCHI. B 4acTHOCTH, KITFOYEBHIM SIBIISICTCS MOHATHE CIYYaHOTO MPOIECCa U €r0 Be-POSITHOCTHOE OITH -
caHue.

JIeKIIMOHHBIE 3aHATUSI PEKOMEHIYETCSl POBOJUTH C MPUMEHEHUEM JIEMOHCTPAIIHIOHHOTO MaTepua-
Ja, HapuMep, ¢ IEMOHCTpalel pe3eHTaIIH

[TpakTudeckue 3aHATHS U Ja00paTOpHBIE PA0OTHI TAKXKE KETATEIBHO MPOBOIUTH C UCTIONIb30BAHH -
€M MMEIOIIUXCS Ha Kadeape AEMOHCTPAMOHHBIX MAaTepHaNoB. VICHONb3ys MMEIONIHecs OpUTrHHAIbHbIC
IPOTPaMMBI, Psif 33124 MOXKHO BBITIOJHATH JoMa. B 3TOM ciiyyae B ayIUTOPUM OCHOBHOE BHUMAaHHE KOH -
[EHTPUPYETCS] HA METO/IMKE MCIIOJIb30BAHMS YKAa3aHHBIX POTPAMM.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTSAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuIy ¢ OrpaHU4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/II_[€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTepuajibl OUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
310pPOBbA U MHBAJIMJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

C HapymeHHAIMHU
ciyxa

[IpenMy11eCTBEHHO MMChMEHHAs
IIPOBEPKaA

C mapymenusasmu | CobeceoBaHme 10 BOIIpPoOcaMm K 3aueTy, | [IpenmyiecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOpPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTAaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K METO/IaMH
anmnapara 3a4eTy
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOATEIbHBIE [IpenmymiecTBEHHO IPOBEpPKa
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MOKa3aHUsAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUYaIOIIErocsi Ha MOMEHT MPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB TpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHus BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSl U MHBAJIUAAM YBEIMYMBAETCA BpEeMs Ha
MOJITOTOBKY OTBETOB HAa KOHTPOJbHBIE BOMPOCHl. [t Takux oOydaronuxcsi mpeaycMaTpuBaeTcs TOCTYI -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, 8 IMEHHO:

- MMCbMEHHO Ha Oymare;
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— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa orneHUBaHUS PE3yNIBTATOB OOYUYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aJaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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