MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Teopernyeckue 0OCHOBbI CTATHCTHYECKOH PAaAMOTEXHHUKH M 0eCIIPOBOAHOI CBA3H

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

HampasnenHocTs (mpoduis) / cieruanu3anys: 3anmuineHHble CHCTEMbI H CETH CBA3H

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: PCC, Kadenpa paano3eKTpPOHMKH U CUCTEM CBSA3H

Kypc: 3

Cemectp: 5

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 5 cemecTp Bcero Enununner
1 Jlexuun 36 36 4acoB
2 [TpakTrueckue 3aHITHS 36 36 4acoB
3 JlabopaTtopHbie pabOThI 36 36 4acoB
4 Bcero aynuTopHbIX 3aHATHN 108 108 4acoB
5 CamocTosiTenpHas paboTa 108 108 4acoB
6 Bcero (0e3 ax3aMeHa) 216 216 JacoB
7 OO0m1as Tpy10eMKOCTh 216 216 JacoB
6.0 6.0 3.E.

JuddeperurpoBaHHbIi 3a4eT: 5 cemecTp

Tomck 2018

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 23.08.2017

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
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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.

[Tocnenyromumu AUCHUTUIMHAMH ABIsitoTCs: OO01as Teopus cBs3u, CeTeBble TEXHOIOTHU BBICOKO-
CKOPOCTHOM nepenayn JaHHbIX, CEeTH CBS3H U CUCTEMbl KOMMYTAIIUH.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUSI JUCIHIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HANpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIIUH!

— IIK-7 roTOBHOCTBIO K H3y4EHHUIO HAyYHO-TEXHUUECKOM HH(pOpMALINU, OTE€YECTBEHHOIO U 3apy-
0€XXHOTO0 OIbITa [10 TEMATUKE MPOEKTA;

— IIK-16 roroBHOCTBIO M3y4yaTh HAyYHO-TEXHHYECKYIO MH(OPMALMIO, OTEUYECTBEHHBIH U 3apy-
O€XXHBII OMBIT I10 TEMATUKE UCCIIEJOBAHMS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

—  3HATH MaTEMATHYECKHE MOJEIM CUIHAJIOB M TOMEX; IPUHLMIBI U OCHOBBI CTATHCTHYECKOI
TEOPUH OOHAPYKEHHS, PA3IHUCHHS U OLCHKH HEM3BECTHBIX HAPAMETPOB CHTHANOB IPH HATHYUHU TIOMEX;
buznyeckuil ¥ cofepxKaTeabHbI CMBICI M B3aMMOCBSI3b [TAPAaMETPOB CUTHAJIA, KOTOPbIE ONPEAETSIOT M0-
TEHIMAJIbHbIE XapaKTEPUCTUKU CUCTEM OOHApYyXeHHUs (Pa3TUUeHUs) U OL[EHKH ITapaMeTpOB MPH HAJTHUUHU
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COBCTBEHHOTO IIIyMa IPHEMHBIX YCTPOHCTB; THIIOBBIE CTPYKTYpPhI OITUMAIBHBIX CHCTEM 0OPaGOTKHU CHI -
HAJIOB TIPH HX OOHAPY:KeHNH (PA3THUCHHH) 1 OLEHKE apaMeTpoB Ha (OHE MIyMa IPHEMHBIX YCTPOHCTB;
(DH3UIECKIE OCHOBBI M TEXHHYECKHE BO3MOKHOCTH COBPEMEHHBIX TEXHOIOTHH MOOHIBHOMN CBS3H; TPUH-
IIMTTbI MHOTOKAHAJIBHOI TIepe/iadl U pacipene/eHns NHGOPMAIHK; OONACTH MPUMEHEHHMS, THITbI KOHTCH -
Ta U TpeOOBaHMS K Ka4eCTBY YCIYT, 00eCIeunBaeMbIX Pa3IMYHBIMH COBPEMEHHBIMHU TEXHOJOTUSIMU MO-
OUJILHOM CBS3H.

—  yMeTb AapryMEHTHPOBAHO H3IOKUTH IIOCTAHOBKY 3a/ad CTATHCTHYCCKOrO CHHTE3a OITH-
MAabHOTO OOHAPYKHTEIS — Pa3IMUMTENs IIOJE3HOTO CHTHANA Ha (DOHE MOMEXH; BBIIOIHITH THIIOBBIC
pacueThl BEPOSTHOCTHBIX XapAaKTEPHCTHK CUCTEM OOHAPYXKEHHS ¥ nepeadn nHQOPMALHH; BHIOHPaTh Ha
IIPAKTHKE THII COBPEMEHHOM TEXHOIOTHH JUIS OPraHW3allMH MOOUIBHON CBSI3H KOHKPETHOTO IIPOCKTA;
pa3pabaTbiBaTh U 0OOCHOBBIBATH COOTBETCTBYIOIUE TEXHUYECKOMY 3aJaHUI0 U COBPEMEHHOMY YPOBHIO
pPa3BUTHUSL TEOPUH U TEXHUKU CTPYKTYPHBIC CXEMBI CUCTEM CBSI3H U apXUTEKTYPY COOTBETCTBYIOIIMX MO-
OMJIbHBIX CETEH C y4ETOM yCIIOBHHI UX JKCIUTyaTalluM, BKIIIOYas TpeOOBaHUS SKOHOMHKH, KaueCTBa IPeIo-
CTaBJSIEMBIX YCIIYT, OXpaHbl TPyJa M OKpYKaIOMIeH cpenbl; 00OCHOBAHHO BHIOMpATh (PYHKIIMOHAIBHBIE
OJIOKM CHCTEM M CETEM CBSA3U C yYETOM TPEOOBaHMUM 3JIEKTPOMATHMTHON COBMECTUMOCTH, TEXHOJIOTHYHO-
CTH, Y100CTBa U HAJEKHOCTH IKCIUTyaTalluH, SKOHOMHYECKON M CIIEKTPaIbHOU 3P PEKTUBHOCTH; OCYIIIE-
CTBJISITh pacyeT WM OOOCHOBAaHHBIM BHIOOp 3HAYEHMM MapaMeTpOB (PYHKIMOHAIBHBIX OJIOKOB CHCTEM
CBSI3M Ha OCHOBE PE3YJIbTATOB aHaIM3a TPEOOBaHUI K Ka4eCTBY MPEIOCTABISIEMBIX YCIYT, CTPEMSCh K UX
TEXHUKO-DKOHOMHYECKOH ONTHMH3ALMK; MPOBOINTH MMHUTALMOHHBIN WIH HATYPHBIH JKCIEPHUMEHT IO
M3MEPEHHIO OCHOBHBIX MOKa3aTeNeil i XapaKTePUCTHK CUCTEM M MX (DYHKIIMOHAIBHBIX OJIOKOB. OBITH TO-
TOBBIM OCBaMBAaTh MPHUHIMIIBI PAaOOTHI, TEXHUYECKUE XapAKTEPUCTUKH U KOHCTPYKTHUBHBIE OCOOEHHOCTHU
UCIIONIb3YEMOTO 00OPYIOBAHMSI U CPEICTB Mepenaud MHPOPMAIHH, OCYIIECTBIIATh UX TEXHUYECCKYIO JKC-
IUTYaTalluIo.

—  BJajeTh CICHHATBHOI TepMI/IHonomeﬁ;~ croco0aMu CTaTUCTUYECKOTO OMUCAHUsSI CBOMCTB
CHTHAJIOB M MOMeEX; OOIIel METON0IOrHel CTATHCTHYECKOro aHAIN3a YCTPOHCTB 00pPaGOTKH CHIHAJIOB 1
CHHTE3a ONTUMAIbHBIX CHCTEM 00PaGOTKH CHTHATIOB B HH(MOKOMMYHHKAIIMOHHBIX CHCTEMAX; HepPBHYHbI-
MU HaBbIKaMH BbIOOpa (PYHKIIMOHAJIBHBIX OJIOKOB CHCTEM OECHpPOBOJHON CBSI3M U UX OObEIUHEHUS IS
COBMECTHOW pabOThl MPU COCTABJICHUU MPOCKTA CUCTEMBI, €r0 pPealli3allid U TEXHUYECKOH IKCIuTyara-

1IUH;
4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUIMHBI cOCTaBIsIeT 6.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIM -
ne 4.1.
Ta6muia 4.1 — Tpyi0eMKOCTh TUCIUILITMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
5 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 108 108
Jleknun 36 36
[IpakTrueckue 3aHATUA 36 36
JlaGopaTtopHbIe pabOThI 36 36
CamocTosiTenbHas paboTa (Bcero) 108 108
[ToaroToBka Kk KOHTPOJILHEIM paboTam 5 5
BrinonHeHne JOMAIIHUX 3aJaHUN 8 8
OdopMieHre 0TYETOB IO JTAOOPATOPHBIM paboTam 29 29
[TpopaboTka JICKIIMOHHOTO MaTepHraia 36 36
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 30 30
Bcero (0e3 ax3aMeHa) 216 216
OO0mmas Tpy1I0eMKOCTb, 4 216 216
3avetHbie EnuHUIB 6.0 6.0
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5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA
Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

= | = | = 2% ZE
= = < S S 2 o=l
r 3 s s S 2 0
HazBanus pa3aenoB TUCHUIUINHBI i ® o, e, o 2 S5
= 5 G = & 0 ==
S, < < 09 % g
5 cemecTp
1 Beenenue 1 0 0 1 [IK-16, ITK-7
2 CBeieHUs U3 TEOPHUH BEPOSTHOCTEM 2 2 [IK-16, ITK-7
3 MartemaTtu4ecKkoe ONHUCaHNE CIIy4alHbIX 3 3 9 19 |IIK-16, IIK-7
CUTHAJIOB U ITIOMEX
4 CnexTpalbHbIM aHaIN3 CUTHAJIOB 3 7 13 |IIK-16, TIK-7
5 T'ayccoBckue ciydaiiHble TPOIIECChHI 2 3 10 19 |1IK-16, [1K-7
6 OTKJIUK JUHEUHBIX CHCTEM Ha BO3JCH- 3 3 9 15 IIK-16, ITK-7
CTBHUE CIyYalHbIX CUTHAJIOB
7 OnTHMalTbHBIC TUHEHHBIC CUCTEMBI 3 6 16 28 IIK-16, ITK-7
8 OCHOBBI CTATUCTHYECKOW TEOpUH OOHA- 3 2 6 13 24 |TIK-16, ITIK-7
PYKEHUS U PA3IUYCHUS CUTHAIOB MIPH
HaJIMIUHU TIOMEX
9 TlpeoOpa3oBaHus CUTHAJIOB B KaHAJIax 3 3 12 14 32 |IIK-16, [1IK-7
cBs13u. Mopmymsius.
10 KonupoBaHue CUTHAJIOB B CUCTEMAX 3 4 4 9 20 [IK-16, ITK-7
MOOUITBHOM CBSA3H.
11 MHoronyueBoe paclpocTpaHEHUE CUT- 3 3 0 4 10 |IIK-16, IIK-7
HaJIOB MOOUITEHOM CBSI3H.
12 Jlemoyrnsiiusi t()pOBBIX CUTHAJIOB. 3 4 10 |IIK-16, TIK-7
13 MHorokaHnasibHas epejada 1 MHOTO- 3 4 13 [IK-16, ITK-7
CTaHUMOHHBIN noctyn. [IupokononocHas
OecrpoBOIHAS CBSI3b.
14 3akioueHue. 1 0 0 1 2 [1K-16, I1K-7
Hroro 3a cemectp 36 36 36 108 216
Hroro 36 36 36 108 216
5.2. Conep:kanue pa3ieioB IMCUUILIMHBI (110 JIEKIUIM)
CopeprkaHue pa3ienaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmura 5.2 — ConeprkaHue pa3faesoB JUCHUIUIAH (IO JICKIHSIM)
3 z S
Q =a=t
e B3
HazBanus pa3znenos CopneprkaHue pas3ienoB TUCIUIUIMHBEI (TTO JEKIUSIM) zF &5
o S E
2 & 32
- S *

5 cemecTp
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1 Beenenue

WNudopmanus u curaansl. OCHOBHBIC TOHATHS U
OTpEICIICHUSL.

Htoro

IIK-16,
[IK-7

2 CBeneHus U3 TEOpUHU
BEPOSATHOCTEMN

OCHOBHBIE IOHATHUS U ONPEIETICHUS] TEOPUH BEPOSIT-
HOCTEM; TEOPEMBI CIIOKEHUS U YMHOKEHUS; HAIEXK-
HOCTb CUCTEeMbI. ONMCaHUE CITyYalHbIX BEJINYUH;
JIMCKPETHBIE U HENIPEPBIBHBIE CIyYaHbIE BEIUYNHBIL;
IJIOTHOCTh BEPOSTHOCTH; (DYHKITUS PacCIpeIeICHUSI.
HucnoBble XapaKTEPUCTUKU CIYYAMHBIX BEJIMYHMH; Ma-
temarnueckoe oxunanne, CKO u qucniepcust, koppe-
TSUOHHAs (DYHKIUS, HAYabHBIA U IEHTPATbHBIN
MOMEHTHI. ['aycCoBCKUE clydailHble BETUYUHBI.

Hroro

TK-16,
TK-7

3 MareMaTnueckoe
ONMCaHUE CIIyYalHbIX
CUTHAJIOB U IIOMEX

[TonsiTue cnydaitHoro npoiecca. BepositHocTHOe
OIMCAHKE CITyYaifHBIX MPOIeCCOB. MOMEHTHBIE (PyHK-
UM CITy4aiHOro nponecca. CTaimoHapHbIe Ciydai-
HBIE MTPOLIECCHI. DProAUUYECcKHe CiIydyaiHble Ipo1iec-
cel. Bpemennsie cpeanue. Onucanue COBOKYIMTHOCTH
JBYX CllydyallHbIX IporieccoB. CBOWCTBA KOPEIALIMOH-
HOH M B3aMMHO KOPPETSAIIMOHHON (PyHKITUH. bembii

IIyM.

Htoro

IIK-16,
[IK-7

4 CnexTpalbHbIi aHAIH3
CUTHAJIOB

CrexTpasibHasi TUIOTHOCTH MomHOCTH. CBOMCTBA
CHEKTPaJIbHOM MIIOTHOCTH MOIIIHOCTU. B3aumHas
CIeKTpaabHas MJIOTHOCTh MOITHOCTH. OmpeiesieHne
MOMEHTHBIX (DYHKITHI U CTIEKTPAIbHOM TIIOTHOCTH
MOIITHOCTH TIO AKCIIEPUMEHTATbHBIM JaHHBIM.

Hroro

TK-16,
TK-7

5 T'ayccoBckue
CIIy4alHBbIE MPOLECCHI

ITonsATHE raycCOBCKOro CIy4aiiHOro mpolecca U ero
CBOMCTBA. Y3KOIOJIOCHBIE I'ayCCOBCKUE CIIy4alHbIe
MIPOLIECCHI.

HUroro

IIK-16,
[IK-7

6 OTKJIUK JIMHEUHBIX
CHCTEM Ha BO3JIEHUCTBUE
CIIy4alHbIX CUTHAJIOB

[TocTranoBKa 3a7aun aHAIM3a JTUHEHHBIX CUCTEM. AHa-
JIN3 JIMHEWHOM CUCTEMBI B IIEPEXOJHOM PEXUME IPH
CTallMOHAPHOM BO3AEMCTBUU. IMUTaLIKS CIIy4allHOTO
npoiecca ¢ 33IaHHON CIEKTPAIIbHOM TIIOTHOCTBIO.
dopmupyromuii GUIbTp. AHATU3 THHEWHON CHCTEMBI
B CTaIlMOHAPHOM (yCTaHOBUBIIEMCS pexume). Yucto
OeTBIi IITYM M CHCTEMBI C OTPAaHHYEHHOM MOJIOCOM
MPONyCKaHMUs. DKBUBAJECHTHAS IIIyMOBas moJsioca.
B3aumnas xoppensiironHast GyHKIHSI BXOJHOTO BO3-
IIeMCTBUS M OTKJINKA JUHEHHON CUCTEMEL.

Hroro

[IK-16,
[IK-7

7 OnTUMaILHbBIE
JIMHEWHBIE CUCTEMBI

[TonsiTue onTuManbHOM cuctemsl. Kputepuit ontu-
MajbHOCTH. ONTUMHU3AIUS CUCTEM MTyTEM MOoJ00pa X
napameTpoB. ONTUMaTbHbIE CUCTEMbI, MAKCUMU3HPY-
IOII[UE OTHOIIEHUE CUTHAN/TIyM. ONITUMAIIBHBIEC CH-
CTeMbl, MUHUMHU3UPYIOIINE CPETHUIN KBapaT OLIN0-
KH.

IIK-16,
[IK-7
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Htoro

8 OcHOBBI
CTaTHCTHYECKOH TEOpUHU
OoOHapyXeHHUs: U
pa3uueHHs CUTHAJIOB
NPY HAJTUYHU TIOMEX

CornacoBanHbIi TUHEHHBINA (GuIbTp. [Ipumeps! o-
CTPOEHUS COITIACOBAHHBIX JIMHEHHBIX (GUIbTpoB. O0-
Hapy>KeHHE U pa3IMueHHe CUTHAJIOB MPH HAJTHMYUH I10-
Mex (0alieCOBCKUH METO). DJI€MEHThI TCOPUH OIEHKH
HEU3BECTHBIX ApPaMETPOB CUTHATIA.

Hroro

TIK-16,
TK-7

9 TlpeobpazoBanus
CHT'HAJIOB B KaHaJIax
cBsi3u. Mopmymsius.

WNudopmanus u curnansl. OCHOBHbIE MOHATHS U
omnpeaeneHus. MoJenb CUCTeMBbI Tiepeaadu HHpopma-
U, MeTobl aHATUTUYECKOTO U T€OMETPUYECKOTO
MpEACTABJICHHS CUTHAJIOB U ToMex. HenpepbiBHbIE
cur"aibl. J{uckperasie curHansl. [{udpossie curna-
ne1. CuMBoOI, andaBuT, OCHOBaHKE Kofa. Bepost-
HOCTHOE OIMCAaHUE MOCIIEI0BATEIbHOCTH CHMBOJIOB.
[Tpumepst nudpoBsix curHanos. [Ipumepst Henpe-
PBIBHBIX CUTHAJIOB. benblil myM. Y3KOIOJIOCHBIN Ipo-
uecc. AJZTUTUBHBIE U MYJIbTUILNIMKATUBHBIEC TOMEXHU.
Amnanoro—uudpoBoe u nudpoaHasoroBoe mpeodpazo-
BaHMs1. OCHOBHbBIE€ XapaKTEPUCTUKH, IIIyMbl KBAHTOBA-
Hud. BekropHoe npencrasienne curHanos. Monyis-
LM TAPMOHUYECKON HECYyIllel HeNpephIBHBIM CUTHA-
oM. Monynsitiis rapMOHUYECKON Hecyed mudpo-
BbIM CUTHAJIOM. ba3oBble METOABI MOYJISALIUU.
MHOTOno3uIuOHHBIE METOABI MOAYIIMHA. CTIEKTPHI
MOJIyJTHPOBAaHHBIX CUTHAJIOB U TMOJ0CA YacTOT, Tpedye-
Mas JIs iepenayn. MexXCUMBOIIbHAsE HHTep(depeHIIns.
Monynsuus Ha HECKOJIbKUX HECYIIUX.AHAIOTOBbIE,
JTUCKPETHBIE M U(POBBIC KAHAJIBI TIEPEIayi CUTHA-
noB.ITocnenoBarenbHbIN U MapaieTIbHbIA CIOCOOBI
nepeaayu.

HUroro

TIK-16,
MK-7

10 KogupoBanue
CUTHAJIOB B CUCTEMAX
MOOWJILHOHN CBS3H.

KonupoBanue u nexoqupoBaHue HU(POBBIX CUTHAIOB.
OcHoBHbIE 3371auu KonupoBaHus. [[puHIMIBEI TOMe-
XO0ycToH4YHBOTrO KoaupoBaHus. Kop-pektupyromue
Kozpl. JInHeliHnbie 6104HbIe Koabl. O0-HapyKeHHE U
ucnpasnenue omnbok. Kogosoe paccrosinue. [lopo-
YKJAIOIIUE U TPOBEpPOUHbIe MaTpuLbl. Konbl XeMMuH-
ra.l{luxknnyeckue komapl. [lopoxkaaroniuii moJgmHOM.
CriocoObI KOMMPOBAHUS U ICKOIUPOBAHUS ITUKITYC-
CKHX KOZIOB. JleKoIupoBaHue B CHCTEMaxX ¢ KaHaJIoM
nepecnpoca. Cuctemsl ¢ HHPOPMAIIMOHHOW U pelaro-
el oOpaTHOM CBsI3b10. [IOMEX0yCTOMYMBOCTh CHCTEM
¢ obparHoii cBs3bio (OC). Creprounsie koapl (CK).
Crtpykrypa u ocHoBHbIe Xapakrepuctuku CK. Komnu-
pOBaHUE B KaHAJIaX C MaMSThIO, IEPEMEKEHUE CUMBO-
noB.KomOuHHpOBaHUEe KOJIOB, MOHITHE 00 UTEPATUB-
HBIX, KACKaJHBIX U TypOoKonax. CUrHaIbHO-KOIOBbIE
KOHCTPYKIIHH.

Hroro

IIK-16,
[IK-7

11 MHuoronyueBoe
pacnpocTpaHeHue

Kanan MHOroy4eBoro pacrpocTpaHeHHs BOJIH KaK
(GUIBTP CO Clly4ailHO U3MEHSIOIIMMHUCS ITapamMmeTpa-

[IK-16,
[IK-7
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CHTHAJIOB MOOMJILHOM
CBs3MU.

Mu. MaTteMaTn4yeckie MoJesIi MHOTOJTY4YeBbIX KaHa-
JIOB CBsI3U. VICKa)keHUsI CUTHAJIOB BBI3BIBAEMblIE
MHOTOJIy4eBbIM pacrpocTpaneHreM. Crnocobsl obpa-
OOTKH CUTHAJIOB B YCJIOBUSX MHOTOJYYEBOTO PaCIpO-
cTpaHeHHs. HYacTOTHOE MYJIbTHINIEKCUPOBAHUE OPTO-
roHanbHbIX Hecymux (OFDM)

Hroro 3
12 Iemonynmsanus ArnpropHast ”HpOpMalus 0 CUTHAJIaX U nomexax. Ani- 3 [IK-16,
UU(PPOBBIX CUTHAJIOB. JUTUBHBIE U MYJIBTUILINKAaTUBHBIE TOMexH. KorepeHt- IK-7

HbI€ U HEKOTepEHTHbIE CUCTEMBI IIepeaull HHpopma-
1uu. Cuaxponmsanus u pazupoanue. ONTUMAIBHBIN
IIPUEM B KaHAJIE C TOCTOSHHBIMU ITapaMeTpamu IpH
HaJIW4YUU JTUTUBHOTO Oenoro nryma. KoppemnsioHn-
HBIHM IPUEMHHUK, coriacoBaHHbINA GuiabTp.CpaBHU-
TeJbHAas OlleHKa momexoycrounBoctu AM, UM, ®M
curnanoB. OtHocuTenbHas (azoBas Moayanus. Be-
POSTHOCTH OIIMOKY MPHU MPHUEME MHOTOMIO3UIIHOHHBIX
cur”HayioB. [IpueM curnana B yCa0BUSIX MHOTOJTy4e-
BocTHU. Pa3znecennslii mpuem. Perenepanust uudposo-
IO CUTHAJIA B PETPAHCIIATOpaX.

OecrpoBOAHAS CBSI3b.

Hroro 3
13 MHorokaHanbHas OCHOBHBIE TIOJIOKEHUSI TEOPUHU PaA3/ICTICHHUS CUTHAJIOB 3 [IK-16,
repenayda u B CUCTEMAaX MHOTOKaHaJIbHOW CBSI3M MHOTOCTaHIIMOH- [IK-7
MHOTOCTaHIIMOHHBIN HBII 10CTYN C YaCTOTHBIM U BPEMEHHBIM METOJIaMU
JOCTYII. pasneneHust kananoB. CTpyKTYpHBIE CXEMbl MHOTOKA-
[[IupoxomnonocHas HaneHBIX cucteM ¢ YPK u BPK, ocobennoctu dop-

MUPOBAHUS TPYIIIOBBIX CUTHAJIIOB U MMOCTPOCHUS pa3-
JEJSIIOIUX YCTPOUCTB. MexXTyKaHaIbHbIE TOMEXH.
MHOroCTaHIIMOHHBIN JOCTYI C KOJOBBIM pPa3/cIICHU-
€M KaHaJoB. [ [pyHIIMIIBI TeHEPUPOBAHUS U CBOMCTBA
OPTOTOHAIBHBIX U MICEBAOCIYYAHBIX (IIIyMOTO100-
HBIX) MocaenoBarenbHocTel. [IpomyckHas cnoco6-
HOCTbh CUCTEM MHOTOKAHAJIBHOM CBsI3U. BiusiHue B3a-
MMHBIX TIOMEX Ha MPOMYCKHYIO CTIOCOOHOCTh KaHa-
71a.OCHOBBI TEXHOJIOTHH OPTOTOHALHOTO YaCTOTHOTO
pasnenenus kanamoB (OFDMA).OcHoBbl (hopMHupoBa-
HUS POCTPAHCTBEHHBIX KaHAJIOB. CUCTEMBI CO MHO-
TUMU BBIXOJIAMU U MHOTUIMH BXOJIaMH.

Hroro 3

14 3axnroueHue. [lepcnieKTHBBI pa3BUTHUSI OECIIPOBOIAHBIX CHCTEM IIE€pe- 1 [IK-16,
Jauu MHQOpMaIIUH. [IK-7
Hroro 1

Hroro 3a cemectp 36

5.3. Pa3nenbl AUCHUINIMHBI U MEKIMCIUIIIMHAPHBIE CBSI3H € 00ecneYnBaOIMMH (TPeIblyIIHMH)

U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTHTIHHAMU

Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U
o0ecrieuyrBaeMbIMH (TTOCIIEAYIOIIMMHI) TUCIMIIMHAMU Npe/ICTaBlIeHb! B Tabmuue 5.3.
Tabmuma 5.3 — Pa3aensl IMCIMIUITMHBI U MEKIMCIUIUIMHAPHBIE CBSA3U

HaunmenoBanue
JMUCIUATUINH

Ne paznenoB JaHHOM TUCUUIUIMHBL, 11 KOTOPBIX HEOOXOIMMO U3YUEeHHE
o0ecrieunBaoIUX U 00eCeunBaeMbIX JUCIUTUINH
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1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14

[IpenmecTByronme qUCUUILIMHBI

1 Undpopmaruka + + |+

2 Marematuka + |+ + |+ |+ |+ + |+ |+ |+ + | +

3 CurHaisl 3JIEKTpO-
CBSI3U

4 Teopus BEpOSTHO-
CTEl U MaTeMaTuye- + + +
CKas CTaTUCTHUKA

5 Teopus anexrpuue-

y + + |+
CKHUX ICIICHU

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 OOmias Teopus cBs-
31

+ |+ |+ |+ ]+ |+ |+ |+ ]+

2 CeTteBbI€ TEXHOJIO-
TUU BBICOKOCKOPOCT-
HOM Tnepeauu JaH-
HBIX

3 CerH CBA3H U CHU-
CTeMBI KOMMYTAIIHH

+ |+ |+ | +

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX NMpPHU H3YyYEHUH AMCLUUIUIMHBI, U BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIUIUINHBL, U BUIOB 3aHS -

THU
§ Bunwl 3ansatui
= = ;
© [t}
] <
& 2 ® S S DopMBI KOHTPOJIA
= = = g 2
S = = S
~ =
[1K-7 + + + + KonTpomasnas pabora, Jlo-

MalHee 3aganue, OT4eT 1o
UHAUBUAYAIBHOMY 3a]1a-
HH10, BrIToIHEHNE
KOHTPOJIBHOM paboThl, 3a-
muTa otyera, OTYeT 10 J1a-
O6opatopHoii padote, Orpoc
Ha 3aHsATusX, Tect, dudde-
PEHIIMPOBAHHBIN 3a4eT

I1K-16 + + + + KonTponbhas pabota, o-
MamHee 3aganne, OTyeT 1o
WHANBUAYAIBHOMY 3a]1a-
HUIO, BrImmonnenne
KOHTPOJIbHOM paboThl, 3a-
muTa oTdera, OTYeT 10 N1a-
6oparopHoii pabote, Ompoc
Ha 3aHATHAX, TecT, udde-
PEHLUPOBAHHBIN 3a4eT
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX padboT

4 L =
= 2 =
Q p=a=t
Q o
< )
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
o S E
= g =
2 o 2
= o
5 cemecTp
3 Maremaruueckoe CraTucTHueckoe ONMCcaHue CIy4yalHbIX CUTHAJIOB 4 [IK-16,
MHCaHU WHBIX -
OIMCAHHE CIy4a Hroro 4 [1K-7
CUTHAJIOB U ITIOMEX
5 T'ayccoBckue CraTtucTuyecKkue CBOMCTBA CMECHU PETYIISIPHOTO CHT- 4 [IK-16,
CIIy4aiiHbIE IPOLIECCHI HaJIa U Y3KOMOJIOCHOTO CTAIMOHAPHOTO TayCCOBCKOTO [IK-7
uryma
Hroro
7 OnTumanbHbIe OntumManbHOe 0OHapYKEHHE MMOJIE3HOI0 CUTHAalla Ha [IK-16,
JIMHENHBIE CUCTEMBI ¢done mryma [IK-7
Hroro
8 OcHOBEI N3ydeHune MeTo0B OLIEHKH HEM3BECTHBIX MTapaMeT- TIK-16,
CTaTUCTUYECKOW TEOPUM | POB ITOJIE3HBIX CUTHAJIOB P HAJIMYUU TIOMEX [IK-7
0OHapYyXEHUS U Wroro 6
pa3IMyYeHUsl CUTHAJIOB
IIPYU HAJTMYUU TOMEX
9 IIpeobpazoBanus [IpeobpazoBaTenyu HEMPEPHIBHBIX BETUYMH B IU(PO- 4 [IK-16,
CUTHAJIOB B KaHajax BOU KOJ TIK-7
cBsA3u. Mo usl. N
Ay CucreMa CBSI3M C I€JIbTa-MOYJISLHEI
CrieKTphl HIMITYJIbCHO-MOLYJIUPOBAHHBIX CUTHAJIOB
Hroro 12
10 KoqupoBanue Konp! ¢ nposepkoii Ha yeTHOCTh L{ukimyeckue kol [IK-16,
CUTHAJIOB B CHC -
B CHCTEMax Hroro [1K-7
MOOMIIBHOM CBSI3H.
Hroro 3a cemectp 36
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE IPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
A v o
= 2 E
Q = =
g o 5
> O
Ha3Banus paznenos HaumeHOBaHNE IPAaKTUYECKHUX 3aHATHH (CEMHUHApOB) | = & &5
o S E
= g =
2 o 2
= o
5 cemecTp
2 CeezneHus U3 Teopun OCHOBHBIE TIOHATHUS U ONIPENIEIEHNS TEOPUN BEPOSIT- 2 [IK-16,
BEpPOSITHOCTEN HOCTEN; TEOPEMBI CI0KEHUS U YMHOXkeHHs. Onuca- [IK-7
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HUE CIyYalHbIX BEJIMYMH; TUCKPETHBIE U HEMPEPHIB-
HbIE CIy4aiiHble BEIMUMHBI; IJIOTHOCTh BEPOSITHOCTH;
¢byHKIMS pacnpenenenus. YucinoBble XapaKTepUCTH-
KM CIy4ailHbIX BEJIMYMH; MaTEMaTUIECKOE OKUAAHUE,
CKO u nucniepcus, koppensimonHas GyHKIUs, Ha-
YaJlbHBIA U LIEHTPAJIbHBIM MOMEHTEHI. ['aycCOBCKHE
ClIy4aliHbI€ BEJIMYHHBI.

Hroro
3 Maremarnueckoe [TonsaTHe cnydaliHOrO npouecca. BeposTHocTHOE [IK-16,
ONMCaHUE CIyYalHbIX OIHCaHUE CIIy4alHbIX MpoeccoB. MoMeHTHBIE PyHK- [IK-7
CUTHAJIOB U ITIOMEX LMY CIIy4aliHOTO npouecca. CTannoHapHble ciayJail-

HBIE MPOLECCHI. DPrOANYECKHUE CITydailHbIE MPOIIEC-

cel. Bpemennsie cpennuie. CBOICTBA KOPEISMOHHOM

Y B3aMMHO KOPpeISIMOHHON QyHKIUH. benbrit mrym.

Hroro
4 CnektpanbHbiii aHanu3 | CriekTpaibHas MIOTHOCTh MOIIHOCTH. CBOMCTBA [IK-16,
CUTHAJIOB CIEKTPaJIbHOM INIOTHOCTH MOIIHOCTU. Popmyna Bu- [IK-7

Hepa-XUHYMHA

Hroro
5 I'ayccoBckue IToHsATHE rayCCOBCKOIO CIIy4alHOro IIpolecca 1 €ro [IK-16,
CIIy4aliHbIE€ MPOLECCHI CBOMCTBA. Y3KONOJIOCHBIE I'ayCCOBCKUE CIIy4allHbIE [IK-7

IIPOLIECCHI.

Hroro
6 OTKJIMK JUHEHHBIX ITocTanoBKa 3a7aun aHaJIM3a JIMHEHHBIX CHCTEM. TIK-16,
cucteM Ha BozneiicTBue | [lepexoaHbIii 1 yCTAHOBUBIIMUACS PEKUM. AHAIIN3 JIH- [1K-7
CIIy4alHBIX CUTHAJIOB HEHHOW CUCTEMBI B CTAIIMOHAPHOM (YCTaHOBHUBIIIEMCS

pexume). HucTo Oemblif IIIyM U CUCTEMBI C OTPaHU-

YEHHOU NMOJ0COoU nponyckanus. Mimuranus ciy-

YalHOTO MPOoLECcCa € 3aJaHHON CIIEKTPAIbHOM IIOT-

HOCTBI0. DopMupyromuii GuUIbTp. DKBUBAJICHTHAS

ryMoBasi nosnoca. B3a-uMHas koppensiuuoHHas QpyHk-

U BXOJIHOT'O BO3ACUCTBUS U OTKINKA JIMHEIHOH CHU-

CTEMBI.

Hroro
7 OnTumanbHbIe [Tonsatue ontTumaneHOM cuctemsl. Kputepuii onru- [IK-16,
JIMHEWHBIE CUCTEMBI MaibHOCTH. ONTUMHU3AITUS CUCTEM TTyTEM MOA00pa MX [K-7

napameTpoB. ONTUMaNIbHBIE CUCTEMbI, MAKCUMU3HPY-

IOII[ME OTHOLIEHUE cUrHaN/IryM. OnTUMalIbHbIE CH-

CTE€Mbl, MUHUMHU3UPYIOIINE CPEAHUN KBaApaT OlIno-

KH.

Hroro
8 OCHOBBI CornacoBaHHbBIN TUHEHHBIN GUIbTp. [Ipumeps! mo- [IK-16,
CTaTUCTUYECKON TEOPUH | CTPOCHHS COTJIACOBAaHHBIX JIMHEHHBIX (prinbTpoB. O6- [IK-7
oOHapyXeHHUs U Hapy>KEHUE U pa3IMYE€HUE CUTHAJIOB MPHU HAJIMYUU TI0-
pa3INYeHusl CUTHAJIOB Mex (OaiiecOBCKHI METON).
IPU HAIUYUHU [TOMEX Hroro
9 [Ipeobpa3zoBanus Ananoro—1udpoBoe u nuppoaHagoropoe npeodpazo- [IK-16,
CUTHAJIOB B KaHaJlaxX BaHUs. OCHOBHBIE XapaKTEPUCTHUKH, IIyMbl KBAHTOBA- IK-7
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CBsI3U. Mopysmus.

Huda. BektopHoe npencraBinenne curHanos. Momaynsi-
LMl TAPMOHUYECKON HECYyIleW HePEePhIBHBIM CUTHA-
oM. Moaynsiiiust rapMOHHYECKON Hecyien mudpo-
BBIM CUTHaJIOM. ba3oBble METObI MOTYIIALINH.
MHOrono3uroHHbIE METOABI MOAYISALUHA. CIIEKTPHI
MOJYJIMPOBaHHBIX CUTHAJIOB M MOJI0CA YaCTOT, TpeOye-
Masi A1 nepenadd. MexcuMBoiIbHasi HHTEPPEPEHIIUS.

Hroro

10 KogupoBanue
CUTHAJIOB B CHUCTEMAX
MOOMUIIBHON CBSI3H.

Komuposanue ncrounnka (3 pexkTuBHOE KOTUPOBa-

Hue). KonupoBanue kaHana (oMexoycToitunBoe Ko-

nupoBanue).OCHOBHBIE 3a71auu KoaupoBaHus. [IpuH-
LUTIBI TOMEXOYCTOMYMBOTO KoaupoBanusa. Koppekru-
pyHoILE KOAbI.

Hroro

[IK-16,
[IK-7

11 Muoromy4deBoe
pacpoCcTpaHEeHHE
CUTHAJIOB MOOMJILHOM
CBSI3H.

MatemaTtudecKkue MO MHOTOTYYEBBIX KAaHAJIOB
cBsi3U. VICKa)XEHUsI CUTHAIIOB BBI3IBAEMbIC MHOTOJTY-
4YeBbIM pacnpocTpaHeHueM. CriocoObl 00pabOTKHU CUT-
HAJIOB B YCJIOBUSIX MHOTOITy4€BOTO PACIIPOCTPAHCHHUSI.
YacToTHOE MYITBTUILUIEKCUPOBAHNE OPTOTOHAIBHBIX
Hecymux (OFDM)

HUroro

TIK-16,
TK-7

12 lemonynsauus
UU(POBBIX CUTHAJIOB.

AnpuopHas uHpopmanus o curHaitax u nomexax. Ko-
TEpEHTHBIE U HEKOTEPEHTHBIE CUCTEMBI IIEPEIaul NH-
¢dopmanuu. Cuaxponusanus u gasuposanue. OnTu-
MaJIbHBIN IIPUEM B KaHAJIE C OCTOSHHBIMU NIapaMeT-
paMM pu HAJIMYMK aJATUTUBHOTO Oeroro myma. Kop-
PENSIIMOHHBIA TPUEMHHUK, COTTIaCOBaHHBIN (QUIIBTP.-
CpaBHuTENbHAS OLICHKA IOMEXOYCTOMUNBOCTH AM,
UM, ®M curnanoB. OTHOCHUTENbHAS (a30Bas MOIY-
ns1Mst. BeposSsTHOCTH OIMOKH MPH ITpHeMe MHOTOIIO-
3UIMOHHBIX CUTHAJIOB. [IpriemM curnana B ycioBHsIX
MHOroy4eBoCTU. Pa3zHeceHHslil npueM. Perenepanus
1M(POBOro CUrHalIa B PETPAHCIATOPAX.

Hroro

[IK-16,
[IK-7

13 MuorokaHajgbHas
nepenaya u
MHOTOCTaHIIHOHHBIH
JOCTYII.
[[IupoxormonocHas
OecrpoBOAHAS CBSI3b.

MHOTroCcTaHIIMOHHBIN AOCTYII C YaCTOTHBIM U BpEMEH-
HBIM METOJIaMU pa3JiesieHus kKaHanoB. CTPYKTypHBIC
cxeMbl MHOTOKaHaJbHEIX cucteM ¢ UHPK n BPK, oco-
O0eHHOCTH (POPMHUPOBAHUS TPYIIIOBBIX CUTHAJIOB U T10-
CTPOEHUS Pa3JIeNSIIONINX YCTPOUCTB. MeTyKaHamb-
HbIE TOMEXU. MHOTOCTaHIMOHHBIN JIOCTYII C KOAO-
BBIM pazJiesieHneM KaHanoB. [[puHIuIeI reHeprupoBa-
HUS ¥ CBOWCTBA OPTOTOHAIBHBIX U TICEBAOCTYYaHBIX
(rymono1oOHBIX ) TocaeaoBareabHocTel. [Ipomyck-
Hasi CIOCOOHOCTh CHCTEM MHOTOKaHAJIbHOM CBSI3H.
OCHOBBI TEXHOJIOTUU OPTOTOHAILHOTO YaCTOTHOTO
paznenenus kaHanoB (OFDMA).

Htoro

IIK-16,
[IK-7

Hroro 3a cemectp

36

9. CamocrosiTesqibHasi padoTa

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMITETEHITNH TPECTaBICHbI B
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Tabimue 9.1.

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 =
S i
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon 2 = ®opMbI KOHTPOJIS
paboTEI L s 2
X g =
Y Qo 2
= S
5 cemecTp
1 Beenenue [IpopaboTka JIEKIIUOHHOTO 1 |[IIK-16, | duddepeHunpoBaHHbIi
Marepuala [K-7 3adeT, Onpoc Ha 3aHIATHUSX,
Hroro 1 Tecr
2 CBeneHus U3 TEOpUU IIpopaboTKa JIEeKIUOHHOTO 3 |IIK-16, JuddepeHunpoBaHHbIHI
BEPOSITHOCTEN Marepuaia [IK-7 3auet, KoHnTponbHas pabo-
Brmonnenne nomManHux 2 ,Tra’ Ompoc Ha 3aHATHAX,
. T
3aJlaHui cc
Htoro 5
3 Maremarudeckoe [IpopaboTka 1eKIIHOHHOTO 3 |IIK-16, JuddepeHunpoBaHHbIif
ONMCAaHUE CIYyYalHBIX marepuaia [K-7 3auer, /Jomaninee 3aganue,
WUTHAJIOB U TTOMEX KontponpHas T
CHTHATO oMe OdopmieHne 0T4ETOB 0 4 OO pobHas pabo ab
Mpoc Ha 3aHATUAX, OT-
nabopaTOpHBIM paboTam poc Ha 3 )
4eT 1o JabopaTopHOi pa-
ITonroroBka Kk KOHTPOJIb- 2 6ote, Tect
HBIM paboTam
Hroro
4 Cnextpanbhblif ananu3 | IIpopaboTka JeKImoHHOTO 4 |IIK-16, JuddepeHunpoBaHHbIif
CUTHAJIOB Marepuaia TIK-7 3a4eT, JlomalliHee 3agaHue,
KonTponbHas T
[ToaroroBka K KOHTPOJIb- 3 OO porkHas pabo a:l“
HEIM paGOTaM IIPOC Ha 3aHATHUSAX, TecT
Hroro
5 l'ayccoBckue [ToaroroBka Kk mpaxkTHye- 4 |TIK-16, JuddepenurpoBaHHBIHI
CIIy4alHbIE IIPOLECCHI CKHUM 3aHATUSM, CEMHUHA- IK-7 3auet, JlomaliHee 3agaHue,
pam KontponsHas pabdora,
IIpopaboTka JIEKIIUOHHOTO 3 Onpoc Ba ;aHHTHHX’PT'
MaTepHaa YeT no JabopaTopHOU pa-
oote, Tect
OdopMieHHE OTYETOB IO 3
nabopaTtopHbeIM paboTam
Uroro 10
6 OTKIMK JTMHEUHBIX IToaroroBka K npaxkTuye- 5 |IIK-16, JuddepenunpoBaHHbIii
CHCTEM Ha BO3JICHCTBHE CKHM 3aHSITHSIM, CEMHHA- T1IK-7 3aveT, JlomaniHee 3aganue,
CIIy4alHbIX CUTHAJIOB pam KontponwsHas padora,
[TpopaboTka JIEKIIMOHHOTO 4 Onpoc Ha ;aHﬂTMX’UOT_
MaTepuana 4eT 110 JJabopaTopHOil pa-
oote, Tect
Uroro 9
7 OntumanbHbIe [IpopaboTka JIeKIIMOHHOTO 6 |IIK-16, JudpepeHnnpoBaHHbIMl
JIMHEHHBIE CUCTEMBI Marepuasa [IK-7 3aueT, JlomamiHee 3aganue,
KonTtponbHas T
OdopmiieHre 0TIETOB TIO 4 OHTpONEHAA paboTa,
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JabopaTOpHBIM paboTam

Onpoc Ha 3aHaTusx, Ot-
4eT 1o JabopaTopHOi pa-

CornacoeaHa Ha noptane Ne 37061

Brinonnenue qoMamHux 6 5 T

3aJIaHui ote, lect

Hroro 16
8 OcHOBBI IToaroroBka K mpaxkTuye- [IK-16, HuddepenunpoBaHHbIii
CTaTUCTHYECKON TEOPUHN | CKUM 3aHSTHUSIM, CEMUHA- TIK-7 3adeT, JlomaniHee 3aganue,
oOHapyXeHHUs U pam 3amura oTyera,

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

P oMe Mmarepuana poc Ha 3 i
4eT 1o JabopaTopHOi pa-
OdopmieHne 0T4ETOB 110 5 6ote, Tect
naboparopHbIM paboTam
Hroro 13
9 [Ipeobpa3oBanus [TonroroBka k npaxkTuye- 3 |IIK-16, |duddepenunpoBaHHbIit
CUTHAJIOB B KaHaJlaxX CKHUM 3aHATUSAM, CEMUHA- [1K-7 3aueT, /JlomaiHee 3ananue,
CBs3U. Momysmus. pam KontponsHas pabdora,
[IpopaboTka JIeKIIMOHHOTO 2 Onpoc Ha ;aHﬂTH’IX’ PT'
9eT I TOPHOM pa-
MaTepuaa €T 110 JIabopaTopHOii pa
oote, Tect
OdopmieHre 0TYETOB 10 3
J1abopaToOpHBIM paboTam
OdopmiteHre 0TIETOB TIO 3
nabopaTopHbIM paboTam
OdopmiieHne 0T4ETOB 1O 3
nabopaTopHbIM paboTam
Hroro 14
10 KoqupoBanue [TonroroBka K npakTuye- [IK-16, | AuddepennupoBaHHbIi
CUTHAJIOB B CHCTEMax CKUM 3aHATHUSAM, CEMUHA- [K-7 3ayer, JlomaiiHee 3agaHue,
MOOUITEHOM CBSI3H. pam Kontponshnas pabdora,
IIpopaboTka JIEKIIHOHHOTO 1 Ornpoc na sanATusX, OT-
4eT 110 HHIUBU bHOM
MaTepuaita CT 10 MHAHBHIyalIbHOMY
3aganuto, OTuer no snabdo-
OdopmiieHne 0T4ETOB 110 4 patopHoii paGore, Tect
n1abopaTOpHBIM paboTam
UTtoro 9
11 MuoronyudeBoe [ToaroroBka k mpakTuye- 3 [IK-16, JuddepeHurpoBaHHBIHI
pacnpocTpaHeHue CKHUM 3aHATHSIM, CEMHHA- [IK-7 3auer, /lomaniHee 3aganue,
CUTHAJIOB MOOMJIbHOM pam KontponwHnas pabora,
BSI3H. Il Ha 3aHATUsIX, TecT
B3 [TpopaboTka JIEKITMOHHOTO 1 Onpoc ra 3 > 1€C
MaTepuana
UTtoro 4
12 lemonynsauus IToaroroBka K nmpaxkTu4e- [IK-16, JudpepeHnnpoBaHHbIMf
UG POBBIX CUTHAJIOB. CKUM 3aHSATHUSAM, CEMUHA- [K-7 3ayer, JlomaliHee 3agaHue,
pam KontponsHas pabdora,
[TpopaboTka JIEKITMOHHOTO 1 Onpoc Ha ;aHﬂTHﬂX’ PT_
9eT I TOPHOI pa-
MaTepuaa €T 110 JIabopaToOpHOHl pa
oote, Tect
Hroro
13 MHorokanaibHast [ToaroroBka Kk npakTu4e- [IK-16, JuddepeHunpoBaHHbIMf
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nepenaya u CKHM 3aHSTUSAM, CEMHHA- [IK-7 3aueT, JlomamiHee 3aganue,
MHOTOCTaHIIMOHHBIN pam KontponsHnas pabdora,
,]Z_[ECTYH. TIpopaGoTKa TEKIHORHOTO 2 Onpoc Ha 3anatusx, Tect
HUPOKOIT Hast
POKOTIONIOCHA Martepuaia
OecrpoBOIHAS CBSI3b.
Utoro 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 OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuMabHbII
. MaxkcuMalibHbIN MaxkcumanbHbII
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
5 cemectp
JloMarraee 3aganue 3 3 4 10
Kontponrsnas padorta 5 10 15 30
Ormpoc Ha 3aHATUAX 3 3 4 10
Otuet no nabopaTopHOii 5 10
pabote
Tect 10 15 15 40
Hroro makcumym 3a nepu- 21 36 43 100
on
Hapacraromum utorom 21 57 100 100
11.2. IlepecyeT 62J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEJICTaBICH B Tadmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH
bannbl Ha 1aTy KOHTPOIBHON TOUKHU Ouenka
> 90% oT MakcuMabHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHOM cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. [lepecyeTr cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aJIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTaBIEH B TaOmuile

11.3.

Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJIOB B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Onenka (I'OC)

Urorosas cymma 6amios,
YUUTHIBAET YCTEIIHO CAaHHBIN

Onenka (ECTS)

CornacosaHa Ha noprtane N2 37061

15




O9K3aMCH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)
4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeIbHO)
65 - 69
3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HoCpeAcTBeHHO)
2 (HCYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHPOPMALMOHHOE o0ecreYeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. YymakoB A.C. OCHOBBI CTAaTHCTHYECKOM paguoOTeXHUKH: YdeOHoe mnocobue.- Tomck:
ToMckuil. rocyapCTBEHHBIH YHUBEPCUTET CUCTEM YIpPaBICHUS U paauodnekTpoHuku, 2003. -394 c.:um.
(namuune B 6ubmmorexe TYCVYP - 59 3k3.)

12.2. lonostHUTEILHAS JIATEPATypa

1. JleBun Bb.P. TeopeTnueckrue OCHOBBI CTATUCTUYECKON paguoTexHUKu B 3 kH. Kuura 1, 2-e
u3n., nepepad. - M. : CoBerckoe paauo, 1974 - 552 c. : wi., Tabn. (mamuuue B 6ubmmotexke TYCYP - 29
9K3.)

2. TEOPHS DJIEKTPUYECKOM CBSI3U: Yuebnoe nocobue / Axymuuues FO. I1., Bepurapar
A. C. -2015. 196 c. [Dnexrponnslii pecypc] - Pexxum noctyma: http://edu.tusur.ru/publications/5858 (mara
obpamenusi: 05.07.2018).

3. VYuebOHoe mocobue «COOpHHK 3a/1a4 [0 TEOPUU BEPOSITHOCTEH M MAaTEeMaTHYECKOW CTATHUCTH -
Ke:»: oOyuarommxcs o HampasieHusM 210400 (11.03.01) «Pagmorexnuka», 210700 (11.03.02) «Temne-
koMmyHHKaruu» 1 210601 (11.05.01) «PaguosnexkTpoHHbIe CHCTEMBI U KOMIUIEKChD» / beprarapar A. C.,
UymakoB A. C., I'pomoB B. A. - 2014. 160 c. [DOnektpoHHbIi pecypc] - Pexum npocryna:
http://edu.tusur.ru/publications/4940 (mara obpamenus: 05.07.2018).

4. backakoB C.U. PaguorexHuueckue LENU M CUTHAIBI: YUeOHUK A By30B. — M.: Beicias
mkona, 2005. — 462[2] ¢. — 302 5k3. (Hanmuuue B oudmuoreke TYCVYP - 302 5k3.)

5. Bomnkos JI. H. Cuctemsl ugpoBoii paanocss3u. bazoBbie METO/IBI 1 XapaKTEPUCTUKU: Yuel-
Hoe nocobwue mis By3oB / JI. H. Bonkos, M. C. Hemupogckuit, }O. C. IlIlunakos. - M.: Dxo-Ttperas, 2005.
- 390 c.: (bubmmoreka MTC & GSM). (42 5k3.) (maymmuue B 6ubmmoreke TYCVYP - 42 3k3.)

6. Bepuep M. OcHoBbsl KogupoBaHus: YueOHuK s By30B: Ilep. ¢ Hem. / M. Bepuep; nep.: /1. K.
3uranrupos. - M.: Texaocdepa, 2006. - 286 c. - (Mup nporpammupoanust; VIII, 03). (49 sk3.) (Hanuuue
B ouoimoteke TYCVYP - 49 »x3.)

7. Kpyk b.1., Ilonantononyno B.H., [llysanos B.I1. TenekoMMyHHKallHOHHBIE CUCTEMBI U CETH:
Yyebnoe nmocodbue. B 3 tomax. Tom 1 — CoBpemennsie TexHomoruu/ Ilox pen. npod. B.I1. llyBanosa. —
Wzn. 3-e, uctip. u gom. — M.: T'opsiaast nmuaust —Tenexkom 2005. — 648 c.: uin., 70 3x3. (Hamu4ue B OubImoTe -
ke TYCVYP - 70 5k3.)

12.3. YueOHO-MeTOAUYECCKHE MOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. Cratuctuueckas paIuOTeXHUKA U paanodu3nka: YueOHo - MEeToan4YecKoe ocodue yist mpo-
BeJICHUs JTa0OPATOPHBIX padOT M caMOCTOATENbHOU paboThl cTyneHToB / UymakoB A. C. - 2012. 30 c.
[OnexTponHbIii pecypc] - Pexxum nmoctyma: http://edu.tusur.ru/publications/1746 (mata oOpareHus:
05.07.2018).

2. Teopwus IEKTPUUYECKON CBS3U: YUEOHO - METOIMUECKOE IMOCOOHE ISl TIPOBECHHUS MTPAKTHYE-
CKHX 3aHATHH U CaMOCTOATEILHOM paboThl cTyneHToB / AkyauHH4YeB 0. I1. - 2012. 202 c. [DneKTpOHHBIHI
pecypc] - Pexxum noctyma: http://edu.tusur.ru/publications/1758 (nata oopamienus: 05.07.2018).

3. Teopus u TexHuka nepeaayn nHGopmanuu : Metoandeckre ykazaHus 1Mo MPOBeIeHUI0 1ab0-
paTopHBIX padOT ¥ OpraHU3aIMy CaMOCTOATENIbHON paboTel cTyneHToB / HoBukoB A. B., bepurapar A. C.
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- 2015. 48 c. [DnexrpoHHsbIii pecypc] - Pexxum moctyna: http://edu.tusur.ru/publications/4978 (mata 06-
pamenus: 05.07.2018).

4. AHanu3 TUMOBOTO PaAMOTEXHUYECKOTO 3BE€HA: Y 4eOHO-METOIUUECKOe O0CcOOUe MO BHIMOHE -
HUIO KYpCOBOW pabOTHI (PacCUeTHOTO 3aJaHMs, CAMOCTOSTEIIBHONW paboThl) 10 auciurinHe «CratucTuye-
CKas paanoTexHuka u panuopusuxa» / bepurapar A. C. - 2012. 36 c. [DnexTpoHHsIii pecypc] - Pexum
noctyma: http://edu.tusur.ru/publications/1748 (nara oopamenus: 05.07.2018).

5. TEOPHS DJIEKTPUYECKOM CBSI3U: Yue6HO - MeTomuueckoe HOCOOHe IS IPOBEICHHS
71ab0paToOpHBIX PabOT U CaMOCTOSATENBHON PabOThI CTYIEHTOB IO AUCUUIUIMHE «Teopus 3iaeKTpudecKon
cesmw». / AxymunumdyeB HO. II. - 2015. 124 c. [DOnekrponnslii pecypc] - Pexum mocryna:
http://edu.tusur.ru/publications/5860 (mara obpamenus: 05.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOoIMUeCKUEe MaTepHralibl 11l CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIUL C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3710pPOBbSI U MHBAJIHMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATUS UHPOPMAIIIH.

JL1s1 1M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEITMUEHHBIM HIPUPTOM.

JL1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. Tlpu m3yyeHUU AMCUUIUIMHBI PEKOMEHJIYETCSl UCII0JIb30BaTh 0a3bl JaHHbBIX, HH()OPMALMOHHO
CIPAaBOYHBIE W  IIOMCKOBBIE  cucTeMbl, K  koroppiMm y TYCVYPa  ectp  pmoctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecTedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEr0 KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGoparopus 3aIUIEHHBIX CUCTEM CBS3H

yueOHasi ayuTOpus ISl IPOBEICHHS 3aHATUI MPAKTUYECKOrO THIA, yueOHast ayIuTOpuUs s TIPO-
BEJICHUS 3aHATHI J1a00paTOPHOrO THUMA

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

Ornucanue UMeroIerocs 000pyI0BaHUS:

- [Tpubops! n3meputenbusie (17 mwrT.);

- Makets! nab6opatopusie: "HccnenoBanue CEKTPOB UMITYJIbCHBIX MOAYJIMPOBAHHBIX CUTHAJIOB",
"HccnenoBanue npeoOpa3oBaHus HEMPEPHIBHBIX BEIWYHH B IM(poBoit nBonunsiil kon'", "MccnenoBanue
MHOTOKaHaJIbHOW CHUCTEMBI Tiepeaud nH(popMaImu ¢ BpeMeHHBIM pasjaenienneM kaHanos", "MccrnemnoBa-
HHUE CHUCTEMBI CBSI3M C JenbTa-monymsiuei”, "HccnenoBanue duoproronansHoro koxa", "McecnenoBanue
cBeprouHoro koma", "Koj ¢ mpoBepkoil Ha YeTHOCTh U IUKINYECKUN KO
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- Komnsrorep WS3;

- Komnwtorep Celeron (4 mit.);

- TeneBusop mia3mMeHHbli Pioneer ¢ nuaronanpio skpana 51;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT

7-Zip

AVAST Free Antivirus
Adobe Acrobat Reader
Microsoft Windows 7 Pro
OpenOffice

PTC Mathcadl3, 14
Scilab

JlaGopatopus 3alllUIIEHHBIX CUCTEM CBS3U
yueOHasi ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI IPAKTUYECKOrO TUIla, ydeOHas ayauTopus JUis Ipo-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA

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

Ornucanue UMeroIerocs 000pyI0BaHUS:

- [TpuGops! n3meputensbusie (17 mrT.);

- Maketsl nabGopatopusie: "HccnenoBanue CIEKTPOB UMITYJIbCHBIX MOAYJIMPOBAHHBIX CUTHAJIOB",
"HccnenoBanue npeoOpa3oBaHus HEMPEPHIBHBIX BEIWYHH B IH(poBoit nBonunsiil kon'", "MccnenoBanue
MHOTOKaHaJIbHOM CHUCTEMBI Tepeaud nH(popMaIuu ¢ BpeMeHHBIM pasjenenneM kaHanos", "MccnenoBa-

HUE CHUCTEMBI CBSI3U C JENIbTa-MOAYJIsIUEH",
cBeprouHoro koaa", "Koj ¢ mpoBepkoii Ha YeTHOCTh M IUKIMYECKUM Ko

~ 1

- Komnsrorep WS3;
- Komnwrorep Celeron (4 mir.);

- TeneBu3op mia3mMenHsiid Pioneer ¢ muaronanpio skpana 51;

- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;
- Pabouee mecto npenogaBares.
[IporpamMmmHoe obecrnieueHue:

7-Zip

AVAST Free Antivirus
Microsoft Windows 7 Pro
OpenOftice

PTC Mathcadl3, 14
Scilab

"UccnenoBanue OuopToroHanbHoro koma", "MccnenoBanme

13.1.4. MarepuajbHO-TEXHUYECKOE U MPOrPaMMHOe o0ecrneuyeHue 1Jisl CAMOCTOSITeIbHON padoThI
s camocTOosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacToJI0KEeHHBIE 110 aJIpecam:

- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;

- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTaB 000pyIOBaHHS:
- yueOHast Mme0erb;

- komnsroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81'T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYEeHBI K ceTh «VHTepHeT» U 00eCreYnBarOT JOCTYI B DJIEKTPOHHYIO WH-
dbopMaImoHHO-00pa30BaTENbHYIO CPEAYy YHUBEPCUTETA.
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[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHne TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyXa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYyBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUEC PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

TecToBBIN KOHTPOJIb IPOBOANUTCS 110 BCEM paszienaM AUCIUIUIMHBI

[TprMmep TUMOBBIX BOIIPOCOB JUISl TECTOBOTO KOHTPOJIS MO pasnieny «JleMomyssauus HUppoBbIX CUT-
HaJIOB»:

1. B xorepentHoii CIIM renepaTopsl Hecyliel B epeaaTunke U MpUEeMHUKE JTOJDKHBI 001a1aTh Ta-
KO CTaOMIIBHOCTBIO, YTOOBI (pa3bl BhIJABAEMbIX KOJEOAHUN HE PacXOJU-TUCh 3aMETHO B TEUEHHUE {HUM-
MyJbCa, CEaHCa CBSI3H, HECKOIBKUX COTEH UMITYIILCOB .

2. HexorepeHTHOI Ha3bIBaeTCsl CUCTEMa Mepenadyd MHpOopMaliK, B KOTOPOil OXkHJlae-Mble 3Haye-
HUSI HadyaJlbHbIX (a3 BCeX MPUHUMAEMBIX UMIYIbCOB {M3BECTHbI, HEU3-BECTHBI, OLIEHUBAIOT B MpoIlecce
npuema}.

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

4. B {korepeHTHOM, HEKOrepeHTHOH, yacTuuHO-KorepeHTHoi } CIIU npuem oyepenHo-ro UMITYIIb-
ca paccMaTpuBaeTCs KaK MpUEM CUTHaja CO ciay4yailHOW HadanbHOU (ha-30i1, paBHOMEPHO pacmpe/ielieH -
HOW B nHTepBane 0—2m.

5. buTtoBas BepOsATHOCTH OMIMOKM HA BBIXOJE AEMOIYNATOpa B 1BOMYHOIN korepeHTHoi CIIU mpu
HAJIMYUU a1 JUTUBHOTO OEJI0T0 IIyMa 3aBUCHT JIUIIb OT:

1) BeMWYMHBI pa3HECEHUS HECYINX YAaCTOT CUTHAJIOB, COOTBETCTBYIOIIHMX cuMBojaMm O u 1;

2) OTHOILIEHUS aMIUIUTY/ ITOJIE3HOTO CUTHAJa U IIyMa;

3) OTHOILIEHUS YPHEPTHH PA3HOCTHOTO CUTHaa K CIIEKTPaIbHON INIOTHOCTH MOIIIHOCTH IITyMa;

4) OTHOLIEHUS SHEPTUIN CUTHAJIOB, COOTBETCTBYOIIMX cuMBoiam 0 u 1.

6. [ToMex0yCTOMYMBOCTB MPU KOPPEISILTUOHHOM IIPUEME ONPEIEIISIETC:

1) BeTMUMHON OTHOILIEHUS CPEAHUX MOIIHOCTEW CUTHaJIA U MIOMEXH Ha BXOJ€ IIPUEMHHUKA B MOJIO-
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Ce CUTHaJa;
2 ) MOILITHOCTHIO CHTHAJIa Ha BXOJIE TPUEMHHUKA,;
3) MOIIHOCTHIO IIyMa Ha BXOJIE IPUEMHUKA;
4) OTHOIICHHEM MOITHOCTH IIyMa Ha BBIXOJIE IPUEMHHUKA K MOIIHOCTH IITyMa Ha BXOJIE.

1. Curnan He HeceT HH(POPMAITUH, €CITU OH:

1) ciy4aiinblii;

2) neTepMUHUPOBAHHBIN;

3) ero MOIIHOCTH PaBHA UJIM MEHBIIIE MOITHOCTH IITyMa;

4) TakoB, 4TO B MYHKTE MpHEMa YacTO HE yAaeTcs ONpEeIeNuTh 3HaYeHUE MepeJaHHOro coolIe-
HUSL.

2. JIy1g IOJTHOTO BEPOSATHOCTHOI'O ONMCAHUS M-UYHOIO CUMBOJIa HY>KHO 3a/aTh:
1) MIOTHOCTH BEPOSITHOCTH;

2) m-MEpHYIO MJIOTHOCTb BEPOSITHOCTH;

3) MaTeMaTHYECKOe OXKHMIAaHUE U TUCTIIEPCHIO;

4) psa pacnpeneneHus: BEpOsITHOCTH.

3. YcioBHast BEpOSTHOCTH MOSIBIICHUS 3HAYEHUS X TIPU U3BECTHOM Yk ompenensercs no gpopmyie:
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. JI5ig OJHOTO BEPOSATHOCTHOTO OMUCAHUS MOCIEA0BATEILHOCTH N OTCYETOB HEMPEPHIBHOTO CHUT -
Haja HY)KHO 3a7aTh:

1) MI0THOCTH BEPOSTHOCTH KAXI0TO OTCUETA;

2) n-MEPHYIO MIIOTHOCTh BEPOSTHOCTH;

3) MaTeMaTHYECKUE OKUJIAHUS U TUCTIEPCUH;

4) psan pacupeeneHus: BEpOITHOCTEH peaTn3alinid.

5. JIng IOJMHOro BEpOSITHOCTHOTO ONUCAHMSI MOCIEI0BATEIbBHOCTH M-UYHBIX CUMBOJIOB JAJMHON n
HYKHO 3a/1aTh:

1) MIOTHOCTH BEPOSTHOCTH KAXKIOW U3 BEIIMUNH;

2) COBMECTHYIO IUIOTHOCTb BEPOSITHOCTH;

3) MaTeMaTHYeCKoe OXKHMIAaHUE U TUCIIEPCHIO;

4) mn-MepHBIN psAJ paclpereieHHs BEpOSITHOCTEN peanu3aiuil.

6. LludpoBoii TBOMYHBIN CUTHAT 3TO:

1) mocnenoBareIbHOCTh N HEMPEPHIBHBIX CIyYalHBIX BEIMYMH — OTCYETOB CIy4alHOTO Mpoliecca
10 BPEMEHU;

2) moclie0BaTeIbHOCTh IBOMYHBIX CHMBOJIOB JJIMHOM N;

3) mocnenoBareIbHOCTh M-UYHBIX CUMBOJIOB JIJTMHOM n;

4) mocneaoBaTeIbHOCTh OTPE3KOB CIIYJaifHOTO MpoIiecca.

7. Kakoil u3 nepeurcieHHbIX CUTHAJIIOB SIBJISIETCS CIIyYalHbIM?

1) oMMHOYHBIN NPSIMOYTOJIBHBIN UMITYJIBC;

2) nepuoanYecKas MoCle0BATEIbHOCTh UMITYJIbCOB;

3) curHan nepeaayn JaHHbIX;

4) rapMOHMYECKUI CUTHAJI.

8. 17151 MOJIHOTO BEpOSITHOCTHOTO OMMCAHUS MOCIEA0BATEILHOCTH JBOMYHBIX CUMBOJIOB JUIMHOW N
HY>KHO 3a/1aTh:

1) MIOTHOCTH BEPOSTHOCTH KAXI0W U3 BEJINUUH;

2) 2n-MepHBIH psiT pactpeiesieHUsT BEpOSTHOCTEH pean3aliuii;
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3) MaTeMaTHYECKOE 0’KUJIaHUE U JTUCTIEPCHIO;
4) COBMECTHYIO IIJIOTHOCTh BEPOSITHOCTH.

9. Kakoil u3 nepeuncieHHbIX CUTHAJIOB ABJISIETCA I€TEPMUHUPOBAHHBIM?
1) nepuoanyeckas mocae0BaTeIbHOCTh MPSMOYTOIbHBIX UMITYJIBCOB;
2) TeJeBU3NOHHBIN CUTHAT,

3) TeneOHHBIN CUTHAT;

4) curHaj 3ByKOBOTO BEIIIAHMS.

10. Kakoe u3 nepevncieHHbIX COOOIMEHNUN SBISICTCS TUCKPETHBIM?
1) peus;

2) My3bIKa;

3) nannbie DBM;

4) TeneBU3NOHHOE U300paKeHHE.

11. ;11 TOJTHOTO BEPOSITHOCTHOTO OMMCAHUS OTPE3Ka HEMPEPHIBHOW CIydyalHON (PYHKIIMH HYXHO
3a/1aTh:

1) IIIOTHOCTH BEPOATHOCTH KaXKIOTO OTCUETA;

2) n-MEpHYIO IJIOTHOCTh BEPOSITHOCTHU IPU N—>00;

3) mareMaTH4YECKHE OXKUIAHUS U JUCTIEPCUU;

4) psa pacnpeneneHus BEpOsTHOCTEN pean3alni.

12. Monenb afANTUBHON TIOMEXH B BHJIE O€I0T0 IIyMa 3TO:

1) moGast MorIHAs TIOMEXa;

2) moMexa, BbI3BaHHAs MHOTOTYYEBBIM PACIIPOCTPAHEHUEM CHTHAIIA;

3) cTanmoHapHBIN TayCCOBCKUHN CIIYYaiHBIA MPOIIECC, C HYJICBBIM MAaTEMaTHYECKOE OXKUJIaHUEM U
PaBHOMEPHBIM CIIEKTPOM IMJIIOTHOCTH MOIIHOCTH;

4) moOo¥ ciry4alHBIN MpoIIeCC.

13. Curnan Ha3bIBalOT Y3KOIOJIOCHBIM, €CIIHU:

1) mupuHa ero cnekTpa HAMHOT'O MEHBIIE HECYIIEW YaCTOTHI;

2) mMpuHa ero CreKTpa MEHbIIE MOJI0Chl MPOIYCKaHUs KaHala;

3) ero crekTp pacioJioKEH B Uana30HE YaCTOT PEUYEBOI0 CUTHAJIA;
4) mupuHa ero cnekrpa MmeHbiie 10 MI .

14. IToMex0oyCTOMYMBOCTD MPU KOPPEISIIITUOHHOM MTPUEME OTNPEETAETCS:

1) BeIMUMHOM OTHOILIEHHUS CPETHUX MOIIHOCTEW CUTHAJIa U TIOMEXHU Ha BXOJI€ MPUEMHHUKA B MOJI0-
ce CUTHaja;

2) MOITHOCTBIO CUTHAJIA HA BXOJIE IPUEMHUKA;

3) MOIIHOCTHIO IIIyMa Ha BXOJIE€ IPUEMHUKA;

4) OTHOILIEHHEM MOIIHOCTH IIIyMa Ha BBIXOJI€ MTPUEMHHUKA K MOILIIHOCTH IIIyMa Ha BXOJE.

15. TloMex0oycTOHYHUBOCTh TIPH TMEpeiade HEMPEePhIBHBIX COOOIIEHUI KOIMYECTBEHHO OICHUBACT-
csL:

1) BEpOSITHOCTBIO OIIUOKH;

2) OTHOIIIEHUEM CHUTHAJI/IITyM;

3) cpenHeKBagpaTUYECKUM OTKJIOHEHHUEM MPUHATOTO CUTHAJIA OT MEePEAaHHOro;

4) OTHOIIEHHEM MOIIHOCTH CUTHAJIa Ha BXOJIE K MOIIIHOCTH LITyMa Ha BBIXOJ/IE€ AEMOAYIISTOPA.

16. OnTUManbHBIM AEMOAYJISITOPOM B ABOMYHOUN KorepeHTHo CIIM npu Hanuuuu agguTUBHOTO
0eroro muryma siBIsICTCS:

1) KOrepeHTHBIN HAKOITUTEh UMITYJIBCOB;

2) (ha3oBbIit 1eTEKTOP;

3) cornacoBaHHBIN (GUIBTP ¢ KBAAPATUIHBIM JIETEKTOPOM;
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4) KOppeALNOHHBIN IPUEMHUK U IOPOTOBOE YCTPOUCTBO.

17. OnTuManbHbI AeMOIYIATOp B ABOMYHON KorepeHTHoi CIIM mpu Hanuuuu aaJuTHBHOTO Oe-
JIOTO 1IyMa JIOJDKCH:

1) Bocipon3BeCTH 3HAUEHUS aMIUIUTYIbl IPUHUMAEMOr0 CUTHaJIa ¢ MUHUMAJIbHON CpeHEKBApa-
THYECKOH OIIHNOKOM;

2) BocmpousBecTd (GOpMy NPUHHUMAEMOTO HMITYJIbCa ¢ MHHHUMAJIBHOM CpeaHEKBaJpaTUUeCKON
OIIINOKOM;

3) yka3aTb, KOTOpO€E U3 JIBYX 3HaUEHUI CUMBOJIA IIEpEAAETCS;

4) OLIEHUTH BETMUYUHY KOPPEJIALUU MEXAY PUHATHIM U 0KHUJAEMbIM CUTHAJIAMH.

18. [ToMexoyCTOMYMBOCTD MPU KOPPEISIITUOHHOM MTPUEME OTPEETACTCS:

1) BeIMUMHOM OTHOILIEHHUS CPETHUX MOIIHOCTEHW CUTHAJIa U TIOMEXHU Ha BXOJI€ MPUEMHHUKA B MOJ0-
ce CUTHaja;

2) MOITHOCTBIO CUTHAJIA HA BXOJIE IPUEMHUKA;

3) MOIIHOCTHIO IIIyMa Ha BXOJIE€ IPUEMHUKA;

4) OTHOILIEHHEM MOIIHOCTH IIIyMa Ha BBIXOJI€ TPUEMHHUKA K MOILIIHOCTH IIIyMa Ha BXOJE.

19. OObeKTUBHOM XapaKTEPUCTHKOMN KayecTBa MprueMa IU(PPOBOro CUrHAJIA SBISCTCS:

1 )rmoHast BEpOATHOCTD OMIMOKH (BEPOSATHOCTH OMTOBOM OIMIMOKHM) HAa BBIXOZE IEMOIYJIATOPA;
2)BeNnUYMHA CPEAHEKBAPATUYHOTO OTKIOHEHHUS IPUHATOTO CUTHAJA OT ePEAaHHOro;
3)sHEepreTUYECKUI BBIMTPBIII |

4) BenMYMHA OTHOUICHHUSI CUTHAJI/ITYM Ha BBIXOJIE IEMOYIISTOPA.

19. OnTuManpHBIM I1EMOIYIATOPOM B ABOoMYHOW KorepeHTHoi CIIM mpu Hamuuuu ajauTHBHOIO
0eIoro 1ryma siBIsSeTCS:

1) xorepeHTHBIN HAKOIUTENb UMITYJIbCOB;

2) a3oBsIil 1eTEKTOD;

3) cornacoBaHHBINA (GUIBTP C KBAIPATUUYHBIM JETEKTOPOM;

4) KOppeAUOHHBIN MPUEMHHK U TTIOPOTOBOE YCTPOHCTBO.

20. IIpu oguHAKOBOM CpeHEH MOITHOCTH TMOJIE3HOTO CUTHAJIa HanbOoJIee 4acTo MPU JEMOMYIISIIUA
OH_II/I6KI/I BO3HHUKAKOT HpI/I HCIIOJIB30BAHUU:

1) AM;

2) OOM;

3) KAM-16;

4) YM.

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

1. B yem cMbIcn pa3HECEHHOTO MPUEMA CUTHAJIOB M KaKUE BUJIbI pa3HECEHUsI Bbl 3HaeTe?

2. YTO U3MEHHUTCS, €CIIH MPU ONpe/IeIEHUN BceX MH(POPMALMOHHBIX MOHATHA U3MEHUTh OCHOBA-
Hue siorapugma? [IoBauseT 11 3T0 Ha OCHOBHBIE PE3YJIbTAThI, KOTOPhIE JAET Teopus HHGOpMauu?

3. KakoBo Ha3HaueHHE KOAWPOBAHUs B KaHaie O6e3 nmomex?

4. Yem XOpOIUI WU IJIOX UCTOUYHUK HH(OpMaIuu, 00J1aaaromui 601611101 SHTponuen?

5. MOXHO M NpU MOMOIM B3aUMHOW MH(OPMAIMK U3MEPATh CTENEHb 3aBUCUMOCTHU CIy4YaiHbIX
BeIMYMH U ? Eciu 3TO Tak, TO 4eM 3TO JIy4llle OL[EHKU CTEINEeHH 3aBUCUMOCTHU MPH MOMOLTHU Kod(dduLimeH -
Ta KOppeIsiuuu?

14.1.3. Tembl HHANBUAYAJTbHBIX 321aHUI

Tembl UHAMBHUIYAJbHBIX 33IAHUN:

1) MaremaTrdeckoe OIMCaHue CUTHAJIOB U ITOMEX.

2) KogupoBanue uCTOYHUKA.

3) KonmupoBanue kanana.

4) Ommbku npu gemoayisiuu. Pereneparust iuppoBoro curHaia.
TunoBo# npuMep UHANBUYATBHOTO 3a1aHUS:
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NuauBuayanbHoe 3a1aHue 4, 1aTa cjauu XXX

Kaxxnoe n3 3amanuii mpeacTaBUTh B BUE OTIEIBHOW OpomItopsl. Bee pacdeTs conmpoBoKaaTh Mo-
JIPOOHBIMU TIOSICHEHUSIMU BIUIOTH JI0 TIOJACTAaHOBKH YMCIIEHHBIX 3HaueHWi. [locne 3aBepineHus: BCeX BbI-
YHUCJIEHUHN M0 KaXAO0W W3 3a7jad pe3yibTaThl OKPYIVISIOTCS O JBYX 3HAKOB MOCJE JECATUYHON TOUKHU U
MPUBOJSITCS B BUJE TAOJIUIBI B TOM K€ TIOPSAKE, KaK OHU JaHbl B 3agaHuu. [locienHee (OMOTHUTEN -
HO€) 3HaYCHHE B TaOJIMIIE OTBETOB — 3TO CyMMa S BCeX MPHUBEACHHBIX B HEl 3HaUeHUH (KOHTPOJIbHAS CyM-
Ma).

1) Homep BapuaHTa HHIMBUYaJIbHOTO 33JaHUS paBeH HOMepy N CTyZIeHTa B CIIUCKE TPYIIIbI.

2) ®aiin B popmare Word 2003 ¢ umenem “@ammnus-Ipynna-Homep 3amanus™ HanpapisTh 1O
anpecy: xxx@mail.ru. cnone3oBark nmoaTBepkacHUE 00 OTKPBITUH co0OmeHus. Bo3MokHO TpecTaBie-
HUE TBEPAOU KOIIUHU.

3) Odopmnenue B coorBeTcTBUH cO ctaHaapToM TYCVYP. O0s3aTebHbI CCHUIKA HAa UCTOYHUKH, B
T. 4. CTY/IEHYECKHE.

4) bamel o paboTaM, TIPEACTABICHHBIM IMO3Ke 24 Yac yKa3aHHOM NaThl, HAYUCIISIFOTCS B TIOJIO -
BUHHOM pa3mepe.

5) Pabotsl, coneprkaniye Npu3HaKu KOMUPOBAHMS, TaXKe C MOJICTAHOBKON COOCTBEHHBIX aHHBIX,
paccMaTpuBaThCs HE OYIyT.

3amaua 1

1) buToBas BeposTHOCTh OIIMOKHU TpH Tepenade HudpoBOro CUrHana

Hcrounuk napopmannu cosznaet 1mudposoit motok B meradbur B cexynay. Ha Bxon pa-auonvunuu ¢
BBIXOJIa TIepelaTuMKa MOAAETCs TOCIEA0BATENLHOCTh JBOMYHBIX PAAHOUMITYIHCOB, MOAYIMPOBAHHBIX 10
3akony M (M=1 mis AM, M=2 nns UM c oproroHansHbIiMH curHasiamu, M=3 mis ®M). 3agana tpedye-
Masi BEpOATHOCTh OMTOBOM ommOKku Porr Ha BRIXO/Ie ONTH-MaIbHOTO KOTEPEHTHOTO JAeMoayisitopa Pomr u
BenM4MHA ocinabnaeHus B imHuK F. Ha BXome nmpueMHUKa IPUCYTCTBYET aIATUBHBINA O€JIbI TayCCOBCKHUI
LIyM CO CIEKTPaIbHOU IUIOTHO-CTBIO NO.

Onpenenuth TpeOyeMyr CpeaHIO MOITHOCTE W mnepenaBaeMbix curHaioB oboux BuaoB (0 u 1)
0e3 ucnonap30BaHus KoppekTupyromero kona (W1), mpu ucnons3oBanuu (n,k)-koga X9MMHUHTA B PeKUME
ucrpasieHus omuoku (W2) u B pexxume ooHapyxkeHus omuoku (W3). Onpeaenutb B KaXIOM U3 PEXKH-
MOB BEpPOATHOCTHh OMTOBOM OIMOKKM Ha BbIxoje JnHuU cBsi3u (nexonepa) (Pb1, PB2, PB3). IIpu pacuerax
CUYHMTATh, YTO BEPOSTHOCTH OIIMOKHK B KaHAJIe Tiepectpoca (pekuM 0OHAPYKEHUS OIMHUOKH) TTPEHEOPEkKH -
MO MaJjia 0 CPaBHEHHIO C BEPOSTHOCTHIO MOSBICHHS HCKa)KEHHOW KOMOWHAITMH Ha BBIXOJE JIEKOIepa.

[Tpumeuanus:

1) InB1=10-12 Br.

2) Ilpu BBIYMCIEHUN OTHOILIEHHUS] CUTHAJ/IIYyM HEOOXOJUMO YUHUTHIBATh, YTO JUIMTEIHHOCTD Iepe-
JABAEMBIX UMITYJIbCOB JIOJDKHA YMEHBIIATHCS TIPH YBEIIMUEHUHN H30BITOYHOCTH, YTOOBI 00ECTICUNTh 3a/1aH-
HYIO CKOPOCTh Iiepeaurl B nHpopMaIiMOHHBIX CUMBOJIOB.

3amaua 2

1) Perenepanus mudpoBoro curHaia npu nepegade Ha O0IbIINE PACCTOSTHUS

Ha xaGenpHON NTUHHMH, coeprKalliell n pereHepaloHHbIX YYacTKOB, pereHepalus JBOUYHBIX M-
MyJAbCOB B IOJIHOM CMBICJIE€ 3TOTO CJIOBA MPOBOAUTCS JIUIIL B 0OCTYKUBAEMbIX PEreHEPALMOHHBIX MYHK-
tax (OPII), pazMemieHHbIX HA K&KIOM m-M ydacTke. Ha ocTalbHBIX ydacTKaxX pa3MeIleHbl He0OCTyKUBa -
eMble pereneparmonHbie myHKTHl (HPII), B KOTOpBIX BXOMHOW CHUTHAN JIMINb ycuiauBaeTcs. OnpenenuTh
BEPOSTHOCTH OITUOKY MPH JAEMOAYJSIIUN CUTHAJIA HA BBIXOJIE HEKOTepeHTHOM nHuu Pomr, ecmu mpu n=1
9Ta BeJIW4YMHa u3BecTHa [1].

Haiitu otHOomenue curnan/mym ql, koropoe notpedoBaioch Obl 1Is1 o0ecTieyeHus TOi ke Bepo-
ATHOCTH omMOKH Poll Ha BeIXOA€ JTMHHUU JUISL IBYX CITyYaeB:

1) Bce perenepatops! — 310 HPII (qHPII, nb);

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

14.1.4. TeMbl JOMAIIHUX 3aMaAHUM
CBezeHMs U3 TEOPUU BEPOSITHOCTEMN
MaremaTrueckoe OMMucaHne CIIy4YalHbIX CUTHAJIOB M IIOMEX
CrexTpalibHbIId aHAJIU3 CUTHAJIOB
I"ayccoBckue ciydaitHble MPOLIECCHI
OTKIIMK JIMHEWHBIX CUCTEM Ha BO3/CHCTBUE CIIy4ailHbIX CUTHAJIOB
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OnrtuManbHble JIMHEUHBIE CUCTEMBI

OCHOBBI CTAaTUCTUYECKON TEOPUH OOHAPYKEHHS U Pa3IMUEHUs] CUTHAJIOB NPU HAJIMYUH ITOMEX.
Juckperusanus HenpepbIBHBIX curHanos, ALIT u ITATI.

JInHeliHbIe OJIOYHEIE KOABI, KOIBI XOMMHUHTA.

[Muknuyeckue kobl, Koasl BUX .

CxkopocTth nepenaun napopmaruu. [Ipormycknasi cmocoOHOCTh KaHama.

N36BITOYHOCTD U KOIMPOBaHKE B KaHaaX 0e3 MoMex.

Jemonynsauus uu@poBbIX CUTHAJIOB.

MHOroCTaHIIMOHHBIN JOCTYI

IIpumep TMIOBBIX 3a1a4:

3AJIAYA Nel

3anucaTh MJIOTHOCTh BEPOSITHOCTU cyMMBI Z(t)=X(t)+y(t) 1ByX HEKOpPpPEIMPOBAHHBIX I'ayCCOBCKUX
CTallMOHAPHBIX TPoIeccoB X(t) 1 y(t), UMEIONUX MaTeMaTHYCCKUE OKUJIAHUS U AUCTICPCHH, PaBHBIE CO-
OTBETCTBEHHO MX =2 U my=3,

3AJIAYA Neo2

Ha Bxon unterpupytomieit RC-enu noctynaer 6emnblit myMm X(t) co CHEKTpalIbHOM MIOTHOCTHIO
S0. Haiitu koppensimoHHyro GyHKITMI0 HanpspkeHus Y (t) Ha emkocTH C.

3AJIAYA Ne3

Ha nenb, cocTaBieHHyI0 U3 NOCIEA0BAaTEILHOTO COEAMHEHUSI MHAYKTUBHOCTH L ¥ conpoTHBIIeHUS
R Bo3neiicTByer HanpshkerneX(t), mpeacTaBistonee co0oil Oenblil IyM CO CIEeKTPaIbHOW MIOTHOCTHIO
S0. Haiinure qucniepcuto HanpsbkeHus Y (t) Ha compoTuBieHnu R.

3AJIAYA Ne4

Ha Bxon mocnenoBarenpHOM RC-nienn ¢ mapamerpamu nenu :R= 2 Kom, C=0,5 Mxd Bo3aeicTByeT
Oenblil IIyM CO CIEeKTpalbHOU IJIOTHOCTHIO, paBHO# 0.5 B2/T'l.. Onpenenure crieKTpaabHYIO IJIOTHOCTh
mpolecca Ha €€ BBIXO/IE.

3AJIAYA Ne5

Ha Bxon unterpupytomeii RC-tienn moctynaer 0enbiid mym x(t) CO CIEKTPaIbHOM TUIOTHOCTHIO
SO. HaiiTu 3aKk0H yCTaHOBIJIEHHUS CpEIHETO KBajapaTa oTkiMKa y(t) RC-nenu.

14.1.5. Tembl KOHTPOJILHBIX PadoT

3AJIAYA Nel

3anucaTh MJIOTHOCTh BEPOSITHOCTU CyMMBI Z(t)=X(t)+y(t) 1ByX HEKOpPpEIMPOBAHHBIX I'ayCCOBCKHUX
CTallMOHAPHBIX MpoleccoB X(t) U y(t), UMEIOIUX MaTeMaTUYeCKUe OXKHUJIAHHS U TUCIIEPCHH, PABHBIE CO-
OTBETCTBEHHO MX =2 U my=3,

3AJIAYA Ne2

3anucaTh IUIOTHOCTh BEPOSTHOCTU pazHOCTH Z(t)=Xx(t)-y(t) ABYX HEKOppEeIHMpOBaHHBIX TIayc-
COBCKHX CTallMOHAPHBIX IpoleccoB X(t) u y(t), UMEIOIUX MaTeMaTHYeCKHe O’KUIaHUs U JUCIIEPCUH, paB-
HbIE COOTBETCTBEHHO MX =3 U my=2,

3AJIAYA Ne3

Hucnepcusi cTalluOHAPHOTO Y3KOIOJIOCHOTO TayCCOBCKOrO mporecca paBHa 4 . Haitaure miot-
HOCTb BEPOSITHOCTEN M MaTeMaTUYECKOE OKUaHUe OrrOaroIiel 3Toro mpoiecca.

3AJIAYA Ne4

Ha Bxon unterpupytouieit RC-enu noctynaer 6emnblit myMm X(t) co CHEKTpalbHOM MIOTHOCTHIO
S0. Haiitu B3auMHYI0 KOPPEIAIIMOHHYIO (YHKITHIO BXOIHOTO Bo3AecTBUsA X(t) u oTkiuka Y (t) RC-memnm.

3AJIAYA Ne5

Onpenenut BEpOSITHOCTh TOTO, YTO 3HAYEHMSI CTAlIMOHAPHOI'O FayCCOBCKOTO IMpoliecca ¢ napaMer-
pamu mA=0, cA=3B npessbiator 2 B.

3ATAYA Neb

Ha nernp, cocTaBneHHY0 U3 MOCIEA0BATEIBHOTO COSAUHEHUS NHIYKTUBHOCTH L 1 conmpoTuBIiieHns
R Bo3neiictByeT HanpsikeHueX(t), mpeacTaBistoniee codoil Oenblil IyM CO CIEeKTPaIbHOU MIOTHOCTHIO
SO. Haiinure aucnepcuto HanpsbkeHus Y (t) Ha conpoTuBieHuH R.

3AJIAYA Ne7
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Ha Bxox nmocnenoBarensHoi RC-ienu ¢ mapamerpamu rienu :R= 2 Kom, C=0,5 mxd Bo3melicTByeT
OEJBIi ITyM CO CIIEKTPAIbHON TUIOTHOCTRIO, paBHOU 0.5 B2/T'm.. Onpenenure CEKTpaibHYIO IIOTHOCTh
rpoliecca Ha €€ BBIXO/IE.

14.1.6. Bonpocs! nuddepeHuMpoBaHHOIO 3a4eTa

Henu u 3agaun qucrumuinasl TO CPubC.

2. Onucanue cilydyaiiHbpIX IPOLECCOB € TOMOLIbI0 MHOTOMEPHBIX IIJIOTHOCTENH BEPOSTHO-CTH.

3. MaremaTr4eckoe 0KMJIaHUE U JUCIIEPCHS] CIIy4ailHOTO Mpoliecca.

4. KoppensiunonHasi GyHKLUS, KOBapUallMOHHAsL (DYHKLUS U BpEMs KOPPEJALHMU CIIydaif-HOTO Mpo-
necca.

5. YcnoBue cTallMOHaApHOCTH CIIy4aiiHOTO MPOLIEcca B IIMPOKOM U y3KOM cMblcie. CpeqHee 3Haue -
HUE, JUCTIEPCUS U KOppeJSIIMOHHAs (PYHKIUS CTallMOHAPHOTO CIIy4allHOTO Ipo-Iiecca B IIMPOKOM CMBbIC-
ze.

6. Dproauueckue ciyyaiiHble rpolecchl. BpeMeHHbIe cpeiHue XapakTepUuCTHKU.

7. Onucanue COBOKYITHOCTH JIBYX CIIy4alHBIX IPOLIECCOB € IIOMOLIbI0 MHOTOMEPHBIX INIOTHOCTEN
BEPOSITHOCTH.

8. CTallMOHapHO CBSA3aHHBIE U B3aUMHO PrOAMYECKHE CIIydYailHbIe IPOLECCHI.

9. CroiicTBa KOPPEIAIMOHHON (DYHKIIUU CITy4ailHOTO TIpoliecca.

10. CpoiicTBa B3aUMHON KOPPEJISLMOHHON (DYyHKLIUH.

11. CnektpanpHas IIIOTHOCTD U €€ CBA3b C KOPPEIAIMOHHON (DYHKIIMEH CIydalHOTO TIpo-Iiecca.

12. CpoiicTBa crieKTpajlbHOM IIIOTHOCTU. DaKkTopr3anys CleKTpaJbHOM INIOTHOCTH.

13. benplii mym u Oenplii IIyM C OTPaHMYEHHOW IO MoJIoce CIEeKTpoM. VX KoppensuuoHHbIE
byHKIUH.

14. T'ayccOBCKHi CITy4aitHBIN MPOIIECC U €T0 CBOMCTRBA.

15. Y3KomonocHsIl raycCOBCKUMN CITy4aiHbIN MPOLIECC, €r0 KBaApaTypHbIE COCTABIISAIOLIHUE.

16. CBolicTBa KBaJpaTypHBIX COCTABIISIONMIMX Y3KOMOJIOCHOTO TayCCOBCKOTO CIyYaHOTO MPOLeC-
ca.

17. OnHOMEpHBIE TIOTHOCTH BEPOSITHOCTEHW orudaroimieid U (pa3pl y3KOMOJIOCHOTO TayCCOB-CKOTO
mporecca.

18. OnHOMEpHas MIIOTHOCTh BEPOSTHOCTEN OrndaroIiel CMECH CUrHajia ¢ y3KOIMOJIOCHBIM ITYMOM.

19. IInoTHOCTH BeposATHOCTEH (ha30BOM OIMIMOKM IMpH HAOMIOJEHUHM CMECH CUTHaja C Y3KO-
IIOJIOCHBIM LIIyMOM.

20. AcUMIITOTUYECKHE TNIOTHOCTU BEpOATHOCTEH orubaromieii u ¢pa3oBoil OmUOKHN MpHU OOIBLINX
OTHOILIEHHUSIX CUTHAJIA K LIyMY.

21. CpoiicTBa TUHENHON CUCTEMBI. XapaKTEPUCTUKH JJMHEMHON CUCTEMBI U CBSI3b MEXKLy HUMHU.

22. AHanu3 TUHENHON CUCTEMBI B IEPEXOTHOM PEKUME IPU CTALMOHAPHOM BO3/1EHCTBUU.

23. UmuTanus cilyd4ailHOTO Ipolecca C 33JaHHOM CHEKTPAJIBbHON IUIOTHOCTHI0. PopMUpYrO-1INi
bunbTp.

24. Ananu3 TMHEMHON CUCTEMBI B YCTAHOBUBIIEMCS PEXXHUME.

25. DKBUBAJICHTHAS IIIyMOBas MOJI0CA.

26. B3auMHas KoppessiLiMOHHas (PYHKIUS BXOJAHOTO BO3/ICHCTBHS U OTKJIMKA JTMHEHHON CU-CTEMBI.

27. IlocTaHOBKa 3aJjauyd NOMCKA ONTHMAJIBHOM CHCTEMBI IO KPUTEPHUIO IOJYYECHHsS] MAKCH-MyMa
OTHOIICHUS CUTHAJI/IIIYM U 10 KPUTEPUI0 MUHUMYMa CPEIHEro KBaJipara OIINOKH.

28. OnTuMu3anus cucTeM myTeM noadopa ux mapamMeTpoB.

29. OnTUMaIbHbIE CUCTEMbI, MAKCUMU3HUPYIOLIHE OTHOILIEHUE CUTHAII/IITYM.

30. mnynbcHass XapakTepUCTHKA M KOMIUIEKCHAs 4aCTOTHAs XapaKTEPHUCTHKA COMIACOBAH-HOTO
¢buibTpa.

31. YacToTHasi XapakTepuCTUKa ONTUMAaJIbHOTO (pUIbTpa MpPHU BO3JIEHCTBUU OKpalleHHOro (Hebe-
JIOTO 1IyMa).

32. IIpsiMoil MeTOT HETMHENHBIX MPeoOpa30BaHUM CyyailHbIX POLIECCOB.

33. Cpennee 3HaueHME NIPOLIECCOB HA BBIXOZE KBagpaTuyHoro aerekropa 1 GHY.

34. KoppensiuinonHas GyHKIHS [Ipoliecca Ha BBIXOAE KBaIPpaTUYHOTO JETEKTOpA.

35. CnekTpanpHas INIOTHOCTh IIPOLIECCA Ha BBIXO/IE KBAAPATUYHOIO I€TEKTOPA.

36. Undopmanus. Kanan cszu. Jluaus cBszu.

37. AuckpeTHbIe U HU(PPOBBIE CUTHAJIBI, UX CTATUCTUYECKOE OMMCAHUE.
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38. Kon, andasur koma, ocHoBaHHEe Kona. JJMCKpETHBIN CHUTHAMN, KaK KOJOBas KOMOMHAIIUS.

39. AjiuTHBHBIC U MYJIbTUTUTMKATUBHBIE TTOMeXU. HopManbHBIN Oeblid ITyM.

40. MeTtoapl aHaTUTUYECKOTO U FE€OMETPUUYECKOTO MPEACTABIEHUS CUTHAJIOB U MOMEX. DHEPIUU
CUTHAJIOB U PACCTOSIHME MEX]1y HUMH, HE3aBUCUMOCTh U OPTOTOHAJIBHOCTh CUTHAJIOB.

41. Mogenb cuCcTeMBI nepeaadu nHGOpMAaIiu.

42. OcHOBHasI TEPMUHOJIOTHS B 00J1aCTH ITUGPOBOM CBSI3H.

43. OcHOBHBIE 3TaMbl MPEOOpPa30BaHUs CUTHANA B IIU(PPOBBIX CUCTEMAX CBS3U.

44. JIuckperu3zanrsi BO Bp€MEHU HEMPEPHIBHOTO CUTHaIa. BocCTaHOBIIEHHE HEMPEPHIBHOTO CUTHA-
na u3 auckperHoro. lym nuckpeTtusanuu.

45. Monynauuss UMIyJIbCHOW Hecyller HenpepblBHBIM curHaiiom. AWM, IIINM, BUM, Bun cnek-
TPOB.

46. AILII u IHAII. OcHOBHbBIE XapaKTEPUCTHUKH, IIYM KBAHTOBaHUA, KOMHOaHAupoBaHue. M-
nynabCHO-KogoBast Monyisiiust (MKM), ocHoBHOI nindpoBoii cUrHas.

47. KonmnuectBo mHMOpMAIINK, SIUHUIIBI H3MepeHus, cBoiicTBa. CoOcTBeHHass HHGOpMA-1IHs, YH-
TPOMHsL, U30BITOYHOCTb.

48. DHTpOMUS MOCJEA0BATEIHHOCTH CUMBOJIOB. YCIIOBHASI SHTPOIHS, YAEIbHAs YHTPOIHUS, W30bI-
TOYHOCTb U IPUUYUHBI €€ TIOSBICHMUSL.

49. Cpennsist B3anmHasi uHGopmanus. CKOPOCTh CO3/IaHUsA, CKOPOCTh Mepelaud U CKOPOCTh MOTE-
pu uHpopmanuu. TexHuUECKasi CKOPOCTb Nepeaadr HHPOPMAIIH.

50. Uadopmanust B HeTIpepbIBHBIX curHaiax. [{uddepennnanbaas SHTpONHsS HEMPEPHIBHO-TO OT-
cueta. YcnoBHas auddepeHnuanbHas SHTPOIHSL.

51. IlpomyckHasi cnocCOOHOCTh MUCKPETHOTO KaHajla CBs3M, omnpezenenue. [IpomyckHas cro-co0-
HOCTh JIBOMYHOTO CUMMETPUYHOTO KaHajia. [IpomyckHas crmocoOHOCTh HENPEPBHIBHO-TO KaHaja. JHepre-
TAYECKasi ¥ 4acTOTHAs 3PPEKTUBHOCTD.

52. CornacoBaHue KaHajla ¢ MCTOYHMKOM uH(popmauuu. Kox, anpaBuT xoma, OCHOBaHHE KOAA.
Knaccudukanus komoB. Komupoanue ucroununka. Teopema [llenHona st kaHa-ia 6e3 momex. Dddek-
TUBHBIE KOJIbI, TPUHIHIIEI 3()(HEKTUBHOTO KOTUPOBAHUS.

53. Kon Xaddmana, npumep koaupoBanus aidaButa u3 4-Xx CHMBOJIOB ¢ BeposiTHOCTsIMU (1/8, 1/8,
1/4, 1/2), n30bITOYHOCTH U 3PPEKTUBHOCTH JI0 U TOCIIE KOAUPOBAHUSL.

54. Kop Illennona - ®ano, npuMep KoaupoBaHus ajdaBuTa U3 4-X CHMBOJIOB C BEPOSTHO-CTSIMH
(1/8, 1/8, 1/4, 1/2), n36b1To4HOCTH ¥ 3(h(HEKTUBHOCTH A0 U MOCTE KOAUPOBAHUS.

55. Cxarue undopmanuu. Anroputm Jlemmnena —3uBa.

56. KogupoBanue B kaHaie ¢ nmomexamu. [Ipsimast u oOpatHast TeopeMbl 0 KoaupoBaHuu. OCHOB-
HBIE IPUHIIUITBI TOMEXOYCTONYMBOr0 KoaupoBaHus. Kinaccudukamus Komos.

57. Jluneitnple OnmouHble Koabl. I'eomerpuueckoe mnpencraBieHue kopa. KomoBoe paccrosi-Hue,
KPaTHOCTh OOHAPYKUBAEMBIX U UCTIPABIISIEMBIX OLIHOOK.

58. Jlunelinple OGI0YHBIE KOJIBI C OJHOKPATHOM NMPOBEPKOH Ha 4eTHOCTh. CHHAPOMHBIE U IMIPOBE-
pouHble cooTHOIEHUA. Cxema Koaepa U JeKkonepa

59. JIuneiinpie 610YHBIE KOIBI C POBEPKOI Ha 4eTHOCTh. [Ipou3BodIIas U MPOBEPOUHAsT MaTPH -
ubl. [IpuBenenne k kanoHnyeckoMy Buay. Onpeaenenne KogoBoro pacctosaus mo marpuam G u H.

60. Kon Xemmunra. CpoiictBa. CTpykTypa Npou3BOIAlIed U poBepouHoi marpull. Cu-cremaru-
yeckuit ko Xommunra (7,4). Konep u nexonep.

61. HepaBenctBo Xammunra. Ero ¢pusuueckuit cMbICT ¥ 3HaY€HUE B TEOPHH KOJUPOBAHUSI.

62. OpToroHajabHbIe 1 OMOPTOTOHATBHBIE KO/IBI. Marpuiia Agamapa.

63. Iuxnuueckue koxpl. OCHOBHBIE cBOMCTBA. lloaMHOMUaNbHOE NpPEACTaBIEHUE, IPOU3-BOIS-
I ¥ TIPOBEPOYHBIN MOJUHOMBL. TpeOOoBaHMS K MTPOU3BOASAIIEMY MTOJIMHOMY.

64. Lluknnueckue Kozpl. AITOPUTMBI KOAWPOBAHUS LIUKIMYECKOr0 KoJa, CXeMa KoJlepa CU-CTeMa-
THYECKOT0O KOJa.

65. ANropuT™ AEKOANPOBAHUS HUKINYECKOTO KO/Ia, CXeMa JEKOJepa LIUKINYECKOro KoJa.

66. [uknueckue koapl XAoMMHUHTa, Koasl BUX.

67. CBeprounble Kozibl. OCHOBHBIE CBOWCTBA, IPOU3BO/AIINE TIOJIMHOMBI, IIPUMEP KOJEPA CO CKO-
pocThio koma 1/2.

68. IloHATHE O MaTPUYHBIX, KACKAIHBIX U TypOOKO/AX.

69. Hcnonp3oBanue kaHaia mepecrnpoca. Buabl oOpaTtHoii cBsizu. OmnpenenieHne BEpOsSTHO-CTEH
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omurOOK mpu padoTe JAeKoaepa B peKuMe OOHApYKEHHUsSI OMMOOK MPU HE3aBUCHUMBIX OmMOKax. buroBas
BEPOSITHOCTH OITHOKH.

70. Onpenenenue BEpOSTHOCTEH OMIMOOK MpH paboTe AeKoaepa B peKUME HCIPABICHUS OUIMOOK
P HE3aBUCUMBIX OIIMOKax. BuToBas BeposSTHOCTH OMIMOKH.

71. Mogynsuusi rapMOHUYECKOi HecyIel udpoBsiM curHaiom. AM, UM, ®M, oTHOCH-TeNbHas
win quddepennuansHass M (ODOM). [Ipuunna ee npuMeHEHUSI.

72. Monynsius TapMOHUYECKON Hecylllel aHajioroBbiM curHaioM. AM, UM, ®M, oxgxomno-noc-
Hass AM (AMOBII). Bun ciekTpoB MOy IMpPOBAaHHBIX CUTHAJIOB U TOJIOCA YacTOT, TpeOyemMas AJis mepe-
Jlauu.

73. MHOTOMO3UIIMOHHBIE METObI MOAYIIALNY U IPUYUHBI UX TPUMEHEHHUS.

74. MexcuMBOIbHASI HHTEP(PEPEHITUS U METOIBI €€ yeTpaHeHHs. MOIysIus OpTOTOHAIb-HBIX HE-
Cymux IU(GPOBBIM CUTHAJIOM (OPTOTOHAIBHBIC YaCTOTHO-pa3aesieHHbie curaainsl, OFDM).

75. Kommpomucchl PU MCTIOB30BAHUN MOJYJISIIUNA U KOAWPOBAHUS, IIENIM pa3padOTYHKa CHUCTEM
CBSI3M, XapaKTEPUCTHUKA BEPOSATHOCTH IMOSIBJICHUS OIIMOKM, MUHUMaJbHAs IIH-pUHA Nojiockl o HalikBu-
cty, Teopema lllenHoHa-XapTiau 0 IPONyCKHON CIIOCOOHO-CTH KaHama.

76. Ilepemerxenne (MHTEPIMBUHT) CUMBOJIOB, IICJIM M METO/IbI PUMEHEHUs. BapuaHThl mo-cTpoe-
HUS [IEpEMEKUTENCH.

77. CxpemOmupoBanue. llemn nmpumenenus. [loctpoenue ckpemOiepa Ha 0aze PEKypCHBHO-TO
UQppPOBOro GPUIBTPa.

78. MHOXECTBEHHBIN AOCTYI C YaCTOTHBIM Pa3JelI€HUEM KaHaJOB. JIOCTOMHCTBA U HEIO-CTaTKH,
MEXIyKaHaIbHbIE UCKAKEHUS.

79. MHOXXECTBEHHBIN JOCTYN ¢ BPEMEHHBIM pa3/ieJICHHEM KaHaloB. JJOCTOMHCTBA M HEJIO-CTaTKH,
MEXIyKaHaIbHbIE UCKAKEHUS.

80. MHOXECTBEHHBII JOCTYI C KOJOBBIM Pa3JE€JICHUEM KaHAJIOB.

81. Pacumpenue cnextpa. IIpsimoe pacmmpenne (Meron npsMoil ociaen0BaTeIbHOCTH).

82. Pacimpenue criekTpa. MeTosl MporpaMMHON CKagYKOOOpa3HOM MepecTPONKHA YaCTOTHI.

83. OproroHanbHO€ YaCTOTHOE yrioTHeHUE KaHaioB (OFDMA)

84. Jlemomymsitust 1TUPOBBIX CUTHAIOB. KOppensmoHHBIN MPUEMHHK U COTJIACOBAHHBIN (QUIIBTP.

85. Hemonynsuus mudpoBbix curHanoB. KorepeHTHOCTh (cuH(pa3HOCTh). KorepeHTHbIe, KBa3HUKO-
repeHTHbIE U HEKOTepEHTHbIE ccTeMbl. CHHXPOHU3ALIHSL.

86. [Iprem cUTHAJIOB B yCIIOBUSX MHOTOY4€BOCTH. MeToabl 60phObI ¢ MHOTOTY4EBOCTHIO.

87. Panuopeneiinbie TuHUN. PeTpaHcisiuus U pereHepanusi CUrHajloB.

14.1.7. Tembl J1a00opaTOpHBIX padoT

CrieKTphl UMITYJILCHO-MOYIUPOBAHHBIX CUTHAJIOB.

[Tpeobpa3oBatenu HENpPEepbIBHBIX BEIUUKH B IU(PPOBOI KOJI.

Cucrema CBsI3U C 1€IbTa-MOLYJISILIUEH.

Kozpl ¢ nmpoBepkoi Ha 4eTHOCTh LIMKIn4eckue Koapl.

Marematudeckoe ONUCaHNE CIIY4alHbIX CUTHAJIOB.

CraTucTuyeckue CBOMCTBA CMECH PEryisipHOrO CUTHajla M Y3KOIOJOCHOIO CTallMOHAPHOIO rayc-
COBCKOI'0 IlIyMma.

OnTumanibHOE OOHapyKEHUE MOJIE3HOr0 CUTHaJIa Ha (poHe IIyMma.

W3ydeHne METOA0B OLIEHKU HEU3BECTHBIX [1aPAMETPOB IOJIE3HBIX CUTHAJIOB IIPH HAJIMYUH [TOMEX.

14.1.8. MeTonnyeckue peKoMeHAalNu

OcHOBHasi peKOMEHJIAIMsI CBOAUTCS K 00ECIIEYeHUI0 PABHOMEPHON aKTUBHOM paboThl CTYIEHTOB
HaJl KypcoOM B T€UCHHE YI€OHOTO CEeMecCTpa.

[Tpu u3ydyeHun Kypca ciemyeT cTapaTbes HOHATH TO oOIIee, YTO 0ObEANHSAET paccMaTpU-BaeMble
BOIIPOCHI. B 4aCTHOCTH, KITFOYEBHIM SIBIISICTCSI OHATHE CIYYAHOTO MPOIECCa U €T0 Be-POSITHOCTHOE OITH -
caHue.

JIeKIIMOHHBIE 3aHATHSI PEKOMEH/TIYETCSl IPOBOJUTH C IPUMEHEHUEM JIEMOHCTPAIIMIOHHOTO MaTepra-
Ja, HalpuUMep, ¢ AEMOHCTpaLuell npe3eHTauui

[IpakTudeckue 3aHATHS U Ja0OpaTOpHBIE PA0OTHI TAKKE KETATEIBHO MMPOBOIUTH C UCTIONb30BaHH -
€M MMEIOLIUXCS Ha Kadeape JeMOHCTPAlMOHHBIX MaTepHasioB. VICIonb3ys MMEIOIIMUEcs OpUTHHAIbHbIC
IPOTPaMMBI, Psifl 33139 MOXKHO BBITIOJHATH IoMa. B 3TOM cirydae B ayIUTOpUM OCHOBHOE BHUMAaHHE KOH -
LEHTPUPYETCS Ha METOIMKE UCIIOJIb30BAHUS YKA3aHHBIX IIPOrPaMM.
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.

CornacoeaHa Ha noptane Ne 37061
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