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LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
TeopeTnueckue 0CHOBBI CTAaTHCTHYECKOH PA/{HOTEXHUKH U 0eCIIPOBO/YHO CBA3U

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpaenenne nogrotoBku (cnenuanbHOCTh): 11.03.02 VH(poKOMMyHUKanMOHHbIe TEeXHOJIOTUU H
CHCTeMbI CBSI3U

HamnpaeneHHocTs (Tipodub): CHCTeMbI MOOM/TBHOM CBSI3H

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadenpa: PTC, Kadeapa pajuorexHu4ecKux CUCTeM

Kypc: 3

Cemectp: 5

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 5 cemectp Bcero EvHunb
1 Jlekuu 36 36 4acoB
2 [IpakTrueckue 3aHATHSA 36 36 4yacoB
3 JIabopaTopHble 3aHSTHS 36 36 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 108 108 yacoB
5 CamocTosiTesibHast paboTa 72 72 yacoBs
6 Bcero (6e3 3k3ameHa) 180 180 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 216 216 YyacoB
6.0 6.0 3.E

OK3aMeH: 5 ceMeCTp

Tomck 2016
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PilCC.\l()TpeHél 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokosn Ne 3 0T« 3 » 11 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCcTH) 11.03.02 MHDOKOMMYHMKaI[MOHHBIE TEXHOJIOTUM U CUCTEMBI CBSI3U, YTBEP)KJEHHOTO
2015-03-06 roza, paccMoTpeHa U yTBepsKJeHa Ha 3ace/laHuu Kadeapbl «___ » 20__ ropga,
TPOTOKOJ Ne

Pa3paboTumku:
noueHT kKadeapsl PTC kad. PTC Bepurapar A. C.

3aBeayromumii obecreunBarolei Kad.
PTC Menuxos C. B.

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

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

PTC Menuxos C. B.
OKCIePThI:

noueHt kad. TOP Boromonos C. 1.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI

W3yueHve paccmaTpyuBaeMOW JUCLIMILIMHBI HarpaBlieHO Ha (OpMUpOBaHUE Y CTY[EeHTOB
C/IeYIOLMX KOMITeTeHLMH.

[TpodeccronanbHbie KommeTteHuu (ITK):

[MIK -7 — rOTOBHOCTBIO K M3yUEHHI0 Hay4YHO-TeXHUUeCKOW HH(OpMaly{, OTeueCTBeHHOTO U
3apy0e)KHOTO OIbITa 10 TeMATHKe TIPOeKTa

[IK -16 — TrOTOBHOCTbIO U3yuyaTb HAyUHO-TEXHUUECKYID MWH(POpPMALUI0, OTeYeCTBEHHbIH U
3apy0e’KHBIH OTBIT TI0 TEMaTHKe UCC/IeJOBaHUs

st mOCTY>KeHWs yKa3aHHOW 1eJIM Ha TIepBOM 3Tarie HeoOXOAMMO O03HAKOMHUTb CTYHEHTOB C
OCHOBHBIMH TIPUHLIMIIAMHA U METOZlaMU COBPEMEHHOW CTaTUCTUYeCKOW Teopud 0OpabOTKHM CUrHAjoB, a
VMEHHO: C MeToJaM{ BepOSITHOCTHOIO OMMCAHUS C/Ay4yalHBIX IIPOLIECCOB C TOMOLbIO0 IUIOTHOCTEH
BEPOSITHOCTEM M MOMEHTHBIX (DYyHKLUH; KOpPpe/sLMOHHOW U CIeKTpaabHOW Teopuel CiydyaliHbIX
TIPOLeCCOB; MeTOZlaM{ CHHTe3a ONTHUMalbHBIX cucTeM. Ha ciiefyromiem sTane HeoOX0JMMO 03HAaKOMHUTH
CTYZIEHTOB C TEXHOJIOTUSIMH MOOW/IbHOMW CBSI3H, @ UIMEHHO: CYILeCTBYIOLMMH CUCTeMaMH OeCripoBOHOTO
JOCTyTa, TPUHLOMUNAMU UX (YHKUMOHUPOBAHUST M MeTOJaMU OLIeHKU TIPOIYCKHOM CroCcoOHOCTH;
0COOEHHOCTSIMM ~ pacIipOCTPaHeHHs] Pa/IMOBOJIH  MCIONb3yeMbIX /IMAlla30HOB  UYacTOT; B/IWSHUEM
MHOTOJIy4éBOCTH KaHa/IOB PACIpPOCTPaHeHHsl Ha TIPOIMYCKHYIO CIIOCOOHOCTBIO OeCrpOBOAHBIX KaHAJIOB;
UCMO/Ib3yeMbIMU  MeTOJAaMU MOAY/ISALMA U TOMeXOyCTOMUMBOIO KOAUPOBAHUS; HCIO/Ib30BaHUEM
MIPOCTPaHCTBEHHO-BPEMEHHBIX MeTO/IOB Tepefiaud; crocobaMu BbIDABHHMBAHUs XapaKTepUCTUK KaHaja;
TeXHOJIOTMed MOJY/ALMU Ha HEeCKOJIbKUX HeCyLIMX; IIMPOKOIOJOCHBIMA CHUCTeMaMH [epeayy;
TeXHOJIOTUSIMU MYJIbTH-TITIEKCMPOBaHUsI KaHAJIOB; COTOBOM OpraHu3aliuel ceTei CBSI3U. Y ueOHBIM TJIaHOM
TIpe/lyCMOTPEeHBI JIEKI[IOHHBIe, 1Tab0paToOpHbIe U MPAKTHUeCKHe 3aHATHSI.

1.2. 3agauM JUCIUILIMHBI

— OcHoBHOM 3a/laueil AWUCLUIIIMHBI sB/sSieTCS (DOPMUPOBAHUE Y CTYHAEHTOB KOMITeTEHI[UH,
MO3BOJISIFOLMX HA MareMaTUueCKOM U (U3MYeCKOM YPOBHE [IOHMMAaTh CYILIHOCTb ONTHMAasbHbIX
npeo0Opa30BaHUI CUTHAIOB B CUCTeMax 0eCrpOBOAHOIO AOCTYyIIa MPU Ha/JIMYMU MelIaroIiux (hakTopoB B
BHUZIle COOCTBEHHOTO IITyMa NTPUeMHO-YCHTUTETbHBIX YCTPOMCTB U BHEILITHUX TIOMeX U OLIeHUTh UX BITUSIHUAE
Ha MPOITyCKHYIO CITIOCOOHOCTh cUCTeMbI. BMecTe ¢ TeM 3ajaueit Kypca siBisieTcst popMupoBaHue 0a30BbIX
3HaHWM, yMeHUI U HaBbIKOB B UaCTH NPUMEHEHUs MeTo/ja CTaTUCTUUeCKOro Mojie/upoBaHust Ha OBM nist
pacueTa OL[eHOK BePOSITHOCTHBIX XapaKTepUCTHUK MH(GOKOMMYHUKALIMOHHBIX CUCTeM, OTpe/e/ISIFoIINX X
KaueCTBO TIpY 00HapYKeHWH, pa3-IMueHruH U U3MepeHUH NapaMeTPOB CUTHAJIOB.

2. Mecro pucuuninssl B crpykrype OITOII

HMuciuruivHa «TeopeTHuecKre OCHOBBI CTAaTUCTUUECKOW PaZIMOTEXHUKH U OeCIPOBOHOMN CBSI3W»
(F1.B.[IB.2.1) oTHOCHTCs K 610Ky 1 (BapriaTMBHAsI YacCTh).

[TpefiiecTByIOUMMH  AUCLIATTMHAMY,  (OPMUDYIOIIMMU  Haya/bHble  3HAHUS, SBJISIOTCS
cenyrolye nucuuruivHbl: IHpopmaruka, Martemarrka, CUrHasbl 3/1eKTPOCBsi3v, Teopusi BepOSTHOCTeM
Y MaTeMaTUuecKasi CTaTUCTUKA, Teopust 3/IeKTpUUYeCKUX LIeTTei.

[MocnenywOmUMH  AUCHUIUTAHAMU  BSIOTCs:  OOIiasi Teopust CBsi3M, PaguocBs3b Ha OCHOBe
IIIMPOKOTIOJIOCHBIX CUTHa/MOB, PamuorexHuueckue cucteMbl, CeTH M CHUCTEMbl MOOWIBHOH CBSI3H,
CucteMbl MOOW/BHOM CBSI3W Ha OCHOBE IITYMOIIOJO0OHBIX CUTHAOB, TeopeTHUecKWe OCHOBBI CHCTEM
MOOH/ILHOM CBSI3H.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHs JUCIUII/THHBI

[Tporjecc u3yueHus: AUCLIMIITMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLUX KOMIIeTeHI[UH:

— TIK-7 roTOBHOCTBIO K W3YU€HHIO HAyuHO-TEXHHYECKOWM HWH(POpMallid, OTeYeCTBEHHOIO M
3apy0e>XXHOTO OTIbITa 10 TeMaTHKe MPOeKTa;

— TJIK-16 TrOTOBHOCTbIO M3yuaThb HAyYHO-TEeXHHWYECKYyl0 WH(POpMalvl0, OTeYeCTBEeHHbIM U
3apy0e)XHbIH OTIBIT 110 TeMaTHKe WCC/IeJOBaHuS;

B pesynbraTte usyuyeHus JUCLUIUIMHBI CTYAEHT JOJDKEH:

— 3Harb [ MaTeMaT4eCcKre MO/ie/id CUTHA/IOB U 1oMeX; [| MPUHLIMITBI MU OCHOBBI CTaTUCTHUYeCKOU
TeOpUM 0OHAPY)KEeHUS], Pa3/TMUeHUs] U OLIeHKU HeM3BEeCTHBIX MapaMeTPOB CUTHAIOB MPU HAJTMUWU TTIOMEX;
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0 ¢usuueckuii U cofiepkaTenbHbIA CMbIC U B3aUMOCBSI3b TlapaMeTPOB CUTHaja, KOTOpbie OIpe/efsitoT
TOTeHIUaIbHble XapaKTePUCTUKU CHUCTeM OOHapy)XeHUsi (pa3/vueHus)) U OLeHKH TlapamMeTpoB IIpU
Ha/IMYMA COOCTBEHHOTO IITyMa TPHEMHBIX YCTPOHCTB; [I THUTOBbIE CTPYKTYPhl ONTHUMAJIbHBIX CHCTEM
00paboTKM CWrHanoOB TpU UX OOHapykeHUM (pa3nWueHHWH) W OLleHKe TapamMeTpoB Ha (hoHe IIyma
TIPUEeMHBIX YCTPOUCTB; [ pusmueckre OCHOBBI U TeXHUUYECKHe BO3MOXKHOCTA COBPEMEHHBIX TeXHOJIOTHH
MOOW/IbHOM CBsi3W; [ MPUHLIUITEI MHOTOKaHa/IbHOU Tiepesiaud U pacripefienenusi uHGopmaimu; I obractu
NPUMEHEeHUsI, TUMbl KOHTEHTAa W TpeOOBaHWS K KaueCcTBY YCIyr, obOecreurBaeMbIX pa3TAYHBIMU
COBpPeMeHHBbIMH TeXHOJIOTHUSIMU MOOUTbHOM CBSI3U.

— yMmerb [ aprymMeHTHPOBAaHO W3/IOKUTh TIOCTAHOBKY 3aZlaud CTaTUCTUUYECKOTO CHHTe3a
OTTUMAJILHOTO OOHApY)KUTeNsT — pa3IMuuTe/isl T0Je3HOT0 CHUTHajda Ha ¢oHe moMexu; [ BBITIOTHSTH
TUTIOBbIE pPacyeTbl BEPOSITHOCTHBIX XapaKTepUCTUK CHUCTeM OOHapykeHUs U miepefaud uHpopmarmu; [
BbIOMPATh Ha MIPAKTHUKE TUIT COBPEMEHHOM TE€XHOJIOTHH [Ijisi OPraHM3al[ii MOOWIBHOMN CBSI3U KOHKPETHOTO
nipoekTa; [ pa3pabarbiBaTh 1 000CHOBBIBATb COOTBETCTBYIOLIME TEXHIUUECKOMY 3aJJaHUI0 ¥ COBDEMEHHOMY
VPOBHIO Da3BUTUSI TEOPUHM U TEXHUKU CTPYKTYpPHbIe CXeMbl CHUCTeM CBSI3U U  apXUTEKTypy
COOTBETCTBYIOIIMX MOOW/IBbHBIX CeTell C y4eToM YCJIOBUM WX SKCIUTyaTal[iH, BK/Iouasi TpeOoBaHUS
KOHOMHKH, KauecTBa IPej0CTaB/sIeMbIX YCIYT, OXPaHbl TPy/la U OKpy»Katolrel cpebl; | 000CHOBaHHO
BbIOMpaTh (PYHKIMOHA/IbHEIE OJI0KM CHCTEM M CeTel CBA3M C y4eTOM TpeOOBaHHWI 3/IeKTPOMarHUTHOMN
COBMECTHUMOCTH, TEXHOJIOTUUHOCTH, yA00CTBa W HAJEKHOCTU SKCIUTyaTallid, SKOHOMHUYECKOW U
cniekTpasibHOM 3 dekTrBHOCTH; [ OCYIIeCTBAATh pacyeT WIM 0OOCHOBAHHBIM BBLIOOp 3HAUEHMI
rapaMeTpoB (PYHKI[MOHA/TbHBIX OJIOKOB CHUCTEM CBSI3W Ha OCHOBE pe3y/bTaTOB aHaiau3a TpebOBaHUM K
KaueCTBY TPeJJ0CTaB/sIeMbIX YC/IYT, CTPEMSICh K UX TeXHUKO-IKOHOMHUYeCKOUW onTUMu3auu; [ mpoBogUTh
WMUTAL[MOHHBIN UK HaTypPHBIM 3KCIIEPUMEHT 10 M3MePeHUI0 OCHOBHBIX TOKa3aTesiell U XapaKTepUCTUK
cucTeM U WX (YHKIHMOHAIbHBIX 06/10KOB. [ OBITH TOTOBBIM OCBaMBaTh MPUHIIMUILI PaOOThI, TEXHUUECKUe
XapaKTePUCTUKU W KOHCTPYKTHBHBbIE 0COOEHHOCTH MCIT0/Ib3yeMOro 000pyZOBaHHS U CPEZICTB IepeJaunt
MH(OPMALMH, OCYIIeCTBATh X TEXHUUECKYH SKCIUTyaTaluio.

— Biaagets [ crieriabHON TepMUHOIOTHER; (I criocobamMu CTaTUCTUYECKOTO OMUCAHUST CBOMCTB
CUTHAJIOB U 1oMex; [ 0b11ieil MeTozi0/10rHel CTaTUCTUUeCKOTO aHasik3a YCTPOMCTB 06paboTKU CUTHATIOB U
CHHTEe3a ONTHMa/IbHbIX CHCTeM 00pabOTKM CUTHAloOB B WHGMOKOMMYHHMKALIMOHHBIX CHCTeMax; [
TepBUYHBIMM HaBbIKaMHM BbIOOpa (YHKLMOHANBHBIX OI0KOB cucTeM OeCrpOBOAHOM CBSI3U U UX
o0beHEHUs] /IJI1 COBMECTHOW pabOThl TIPU COCTAB/IEHWM TIPOEKTa CUCTEMBI, €ro peanu3alud U
TeXHUYeCKOU IKCIITyaTalvu;

4. O0beM ANCIUIUIMHBI M BU/IbI YU4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBseT 6.0 3aueTHbIX eJUHMIIBI W TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTUHBI

Busl yue6HOM AesSTeTbHOCTH Bcero uacos CemecTpsbl
5 cemecTp
AynutopHblie 3aHSTHS (BCEro) 108 108
Jlexkuuu 36 36
[IpakTyeckue 3aHATUSA 36 36
JlabopaTtopHbIe 3aHATHUS 36 36
CamocrosiTenbHasi paboTa (Bcero) 72 72
[MToAroToBKa K KOHTPOJILHBIM paboTam 3 3
BrinosiHeHWe JOMAaIlIHUX 3a/laHUAM 5 5
OdopmiieHre 0TYETOB 10 J1TabOpaTOpHBIM paboTam 27 27
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 14 14
IToaroToBka K nmpakTHUeCKUM 3aHATUAM, CeMUHapam 23 23
Bcero (6e3 sk3ameHa) 180 180
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IToaroroBka u c/laua 5K3amMeHa 36 36
OO0111ast TPYJ0EMKOCTB Yac 216 216
3aueTtHble Eavnnnbl TpygoeMkocTH 6.0 6.0

Tabsuria 5.1 — Pa3zenbl AUCIMIUTAHBI M BUBI 3aHSITUN

5. CopepxaHue AUCLHMII/IMHBI

5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI Y BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.

= |z £
IR )
T . = v
g =3 5 | EE =
< o Y s o g =
= S z 5 S 2 > 5
Ne HasBanust pa3zienoB AUCLUATIIAHBI & 5 = 5 o @ =
S| £ | 8| 5|8z B&F
2 = | § | REg| §¢
e, \=} =
I
O
Beenenue 1 0 0 1 [IK-16, IIK-7
2 |CBefeHus U3 TeOPUM BePOSITHOCTeN 2 0 3 7 [TK-16, ITK-7
MaremaTtrueckoe OnmvcaHHe CTydarlHbIX 3 3 4 4 14 | IIK-16, ITIK-7
CUTHAJIOB U NTOMeX
4 | CrieKTpa/ibHbIM aHa/u3 CUTHAJIOB 3 9 [IK-16, IIK-7
[ayccoBckue ciiyuyaliHble MpoLieCCh 15 I1IK-16, [IK-7
6 | OTK/IUK TUHeNHBIX CUCTeM Ha 3 3 3 9 [1K-16, TTK-7
BO3/IeMCTBUE C/TyYalHbIX CUTHA/IOB
7 | OnTuManbHble TUHEeHHbIe CUCTEMBI 3 3 20 IIK-16, ITK-7
8 |OCHOBBI CTaTUCTUUYECKOU TEOPUU 3 2 19 [IK-16, IIK-7
oOHapy)KeHHs1 ¥ pa3/inueHus CUTHAIOB
MpY HaJIMUUU TTIOMeX
9 | I[Ipeobpa3oBaHusT CUTHAJIOB B KaHa/Iax 3 3 12 14 32 I1K-16, ITIK-7
cBsa3u. Mopynsauys.
10 | KogupoBaHue cMrHasoB B cucTeMax 3 4 4 9 20 [IK-16, TIK-7
MOOM/IbHOM CBSI3H.
11 | MHoro/sy4yeBoe pacripocTpaHeHue 3 3 0 4 10 [IK-16, TIK-7
CUTHAJIOB MOOU/TLHOM CBSI3U.
12 | Aemonynsysi UPOBBIX CUTHAIOB. 4 10 [1IK-16, TIK-7
13 | MHorokaHasbHas riepejiaua u 12 I1K-16, ITIK-7
MHOT'OCTaHLIMOHHBIN JOCTYIIL.
[ITupokononocHasi GecripoBoHast
CB$I3b.
14 |3akmrouenue. 1 0 0 0 1 [TK-16, TIK-7
Utoro 36 36 36 72 180
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

CopeprkaHue paszieioB JUCLIUTUTUHBI 110

Hassanus paszesnos
JIEKLIUSIM

Tpyn0eMKOCTb,
q
dopmMupyeMbie
KOMIIeTeHL[UU

5 cemecTp

—

1 Begnenue Nudopmaiius v curdanbl. OCHOBHBIE [TK-16,
TIOHATUA U OIIpe/ie/IeHus. [1IK-7

Ntoro 1

2 CpefieHHs U3 TeOpUM BeposiTHOCTel | OCHOBHBIE NTOHATUS U ONpe/iesieHus 2 [TK-16,
TeOPUU BepOSITHOCTeHN; TeopeMbl IK-7
CJI0KeHUs1 1 YMHOXKeHUs; HaZlé)KHOCTh
cucteMbl. OnycaHue Cy4alHbIX
BeJIMUMH; JUCKPEeTHbIe U HellpepbIBHbIe
C/lyyaliHble BeJIMUMHbI; TVIOTHOCTb
BepOSITHOCTH; (DYHKLIMSI pacripeZiesieHusl.
YucioBble XapaKTepPUCTUKU C/TyYalHbIX
BeJIMUMH; MaTeMaThueCcKoe O)KUJaHue,
CKO u gucnepcus,, KOppesiiuOHHast
(byHKLMs, HauabHBIA U LIeHTPaTbHbIN
MOMeHTSI. ["ayccoBcKue ciyyaiiHble
BeJINUMHBI.

HToro 2

3 MaremaTtuyeckoe onvcaHue [TonsiTHE CyuyaliHOTO TIpoLiecca. 3 [TK-16,
CJTy4YaliHbIX CUTHAJ/IOB U ITOMeX BeposaTHOCTHOe onMcaHue Cly4yalHbIX [1IK-7
rpoLeccoB. MoMeHTHbIe PyHKLIMN
c1yvaiHoro nporecca. CralioHapHble
C/lyyYaiiHble MpoLecchl. JprofuueckKue
CJ1yyvaiiHble rpolieccsl. BpemeHHbIe
cpesHue. OrnvicaHue COBOKYITHOCTH JiBYX
Cy4yarHbIX rporeccoB. CBOKCTBA
KOpeSLMOHHON 1 B3aMHO
KOppensLMOHHOM (PyHKIMIA. benblii mym.

Ntoro 3

4 CrnieKTpa/ibHbIM aHa/iu3 CUTHAJIOB CriekTpasibHas IJIOTHOCTh MOLLHOCTH. 3 [TK-16,
CBOWCTBa CrieKTpabHOM TJIOTHOCTU [K-7
MOILIHOCTH. B3arMHas crieKTpanbHas
IJIOTHOCTb MOILHOCTH. OnpesiesieHue
MOMEHTHBIX (DYHKLMI U CTIeKTpabHOU
IJIOTHOCTY MOLIJHOCTH T10
9KCIIePUMEHTa/IbHbIM JIaHHbIM.

HToro 3

5 lNayccoBckue cnyualiHble nipoljecchl | [ToHsITHe rayCCOBCKOTO CTy4YaifHOTO 2 [TK-16,
TrpoLiecca u ero CBOMCTBA. Y3KOMOJIOCHbIE [1K-7
rayCCOBCKHe CTy4aiiHble MPOLeCChl.

Htoro 2

CornacoeaHa Ha noptane Ne 5039



6 OTKJIMK JIMHEeHHBIX CUCTeM Ha
BO3/IeliICTBUE C/TyYalHbIX CUTHAJIOB

[TocTaHoBKa 3aauM aHaM3a JTMHEHHBIX
cucteM. AHaIM3 TMHENHOW CUCTEMBI B
repexo/IHOM peXXUMe TPU CTaliOHAapPHOM
BO37ieiicTBUM. VIMuTalus cjiyuaiftHOTO
Tipoliecca C 3a/JaHHOM CrieKTpabHOU
TJIOTHOCTHI0. POPMUPYIOLIUM PUIBTP.
AHanu3 MHeMHON CUCTeMBI B
CTal[MOHAPHOM (yCTaHOBUBIIIEMCS
pexxume). Uricto Oenbiii IyM U CUCTEMBbI
C OrpaHMYeHHOM MOJI0COM NPOMYCKaHHUS.
OKBMBaJIeHTHas 111IyMOBasi 110J10Ca.
B3aumHas KoppensitiuoHHasi QyHKLIUS
BXO/IHOT'O BO3/|eHCTBUS U OTK/IMKA
JTMHEWHOW CUCTEeMBI.

HToro

[IK-16,
[1IK-7

7 OnTUMasbHBIe TUHEMHBIe CUCTeMBI

INoHsATHE ONITUMAILHOM CUCTEMBI.
Kputepuii ontuManbHOCTH.
OnTuMH3aIMs CUCTEM TTyTeM To/[0opa Ux
rnapameTpoB. OnTUMasbHbIe CUCTEMBI,
MaKCMMU3HPYIOLL[e OTHOLIEHHE
curHas/uym. OnTumanbHble CUCTeMB,
MUHUMU3UPYIOIIMe CpeJHUIN KBajipaT
OILLIMOKU.

HNToro

TK-16,
TK-7

8 OCHOBBI CTaTUCTUYECKOW TEOPUU
oOHapy>keHHs1 ¥ pa3/IMueHust
CUTHAJIOB MPY HAJIMYUU [TOMEX

CoryiacoBaHHbIH IMHENHBIN QUBTP.
[TprMepsl MOCTPOEHHUs COrTIaCOBAHHBIX
nmHerHbIX GunbTpoB. OOHapY>KeHMe 1
pas/MyeHye CUrHaI0B MPU HaIMYUU
nomMex (batiecoBCKUi MeTO[).D/IEMEHThI
TEOPUHU OLIeHKH Hen3BeCTHBIX
rapaMeTpoB CUTHasa.

HToro

TIK-16,
TIK-7

9 Ipeo6pa3oBaHust CUTHAJ/IOB B
KaHasax CBs3U. MoJy/isiusl.

Wudopmarus u curHanbl. OCHOBHBIE
TIOHATUS U oripeiesieHusl. Mogienb
CUCTeMBbI Nlepeiauyl UH(OPMaLUH.
MeTo/bl aHaIMTUYECKOTO U
reoMeTpUYeCKOro TNpeJCTaB/IeHus
CUTHaJ/IOB U noMex. HenpepriBHbIe
curHajbl. JIMCKpeTHble CUTHAIBI.
LIndpossle curHansl. CumBos, andasur,
OCHOBaHHUe Kozla. BepostHOCTHOE
oIycaHUe MOC/Ie/[0BaTeIbHOCTH
cuMBOJI0B. [Ipmepsb! LIM(POBBIX
curHanoB. [IpriMepsl HerpepbIBHBIX
curHasoB. besblii IyM. Y3KOMO/IOCHBIN
rporecc. AIUTUBHbIE U
MY/IBTUI/IMKaTHBHbIE TTOMeXH. AHa/IOro—
1udpoBoe U LUPpoaHanIoroBoe
nipeobpa3oBanusi. OCHOBHEbIE
XapaKTepUCTHKY, 111yMbl KBAHTOBaHHUSI.
BekTopHOe nipejcTaBieHre CUTHA/IOB.
Mopynsiusi rapMOHUYECKOU HeCylen

TK-16,
TK-7
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HerpepbIBHbIM CUTHA/IOM. Moaynsiius
rapMOHHUeCKOW Hecy1ed [U(pPOBbIM
cUrHasoM. ba3oBble MeTO/bl MOAY/IALMH.
MHOromno31IMOHHbIE MEeTO/bI
MoaynsLuu. CrieKTpbl MOZy/TUPOBaHHbIX
CUTHAJIOB U T10710Ca YacToT, Tpebyemast
JJ1s1 Tlepefiaur. Me>XCHMBOJ/IbHas
uHTepdepeHMs. Moaynsiys Ha
HeCKO/IbKUX HeCyllMX.AHa/loroBble,
JIMCKpeTHbIe U LIU(POBbIe KaHa/IbI
nepeziauy curHanoB.IlocnesoBaTebHbIN
Y Napasuie/ibHbIA Cr10co0bl epesiaum.

HToro

10 KogrpoBaHue CUrHaIoB B
cucTeMaxX MOOWTLHOM CBSI3U.

KopupoBaHnue 1 fiekogupoBaHue
LU(POBBIX CUrHa0B. OCHOBHbIE 33/1aur
KoAupoBaHusi. [IpUHLIUTTBI
NIOMeX0yCTOMYMBOro KoguposaHusi. Kop-
peKTHpytolIye KoAbl. JInHeliHbIe
6nounsle kozabl. Ob-HapyKeHHe U
ucrpas/eHue ombok. Kozgosoe
paccrosinue. [Topoxzaromme u
TIpOBepOUHbIe MaTpuL{bl. Kozbl
XeMmmuHra.lluknueckye KOAbl.
[Moposkpatoruii mosmHoM. Crioco6bl
KOZIMPOBaHUs U [1eKOJPOBaHUS
LUK/IMYeCKUX KOZIOB. [leKoArpoBaHue B
cucTeMax C KaHajioM Mepecrpoca.
CucreMsl ¢ THGOPMALMOHHOM U
periarorriell 0OpaTHO CBS3BIO.
[ToMexoyCTOWYMBOCTb CUCTEM C
obparHo# cBs3bto (OC). CBepTOUHBIE
kogpbl (CK). CTpyKTypa 1 OCHOBHBIE
xapakrepuctvku CK. KoauposaHue B
KaHajax C NamsThio, [lepeMe)XeHre
crMBos10B. KoMOMHMpOBaHMEe KOZIOB,
TMOHsATHe 00 UTepaTUBHBIX, KACKaJHbIX U
Typ6okozax. CUrHa/IbHO-KOZIOBbIE
KOHCTDYKLUH.

Htoro

TK-16,
TK-7

11 MHorosiyyeBoe pacIripocTpaHeHue
CUTHAJIOB MOOW/TbHOM CBSI3U.

KaHan MHOrO/IyueBoro pacrpocTpaHeHust
BOJTH KaK (QUJIBTP CO CIy4yailHO
V3MEeHSIIOIIMMUCS TlapaMeTpaMH.
Maremarruyecke Mo/ieJId MHOTO/TyYeBbIX
KaHaJIoB CBSI3U. VICKa)KeHHs CUTHA/IOB
BbI3bIBaeMble MHOT'0/TyYeBbIM
pacnipoctpaHeHreM. CriocoOsI
00paboTKM CUTHAJIOB B YCJIOBUSIX
MHOT'0/Ty4e€BOTr0 pacripoCTpaHeHusl.
YacToTHOE MY/IBTUIIEKCUPOBAaHKEe
opToroHa/bHbIX Hecyiux (OFDM)

HToro

[1K-16,
[1IK-7

12 Oemopynsityst HrUdPOBBIX

AnpriopHas uH$opMalysl 0 CUTHaIax u

[TK-16,
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CHUI'HAJIOB.

rnoMmexax. AIJUTUBHbIE U
MY/IBTUTITMKaTUBHbIE TIOMEXH.
KorepeHTHbIe 1 HEKOTepeHTHbIe CUCTEMBbI
niepefaur uHGopmaru. CUHXpOHU3aL[Us
U (asupoBaHue. ONTUMa/IbHBIN TIPUEM B
KaHaJjie C MOCTOSIHHBIMU TlapaMeTpaMu
TNIpY HAJIMYUU a/ITUTUBHOTO Oesioro
1ryMa. KoppensiiiuoHHbIN TpUeMHUK,
coryiacoBaHHbIN GuabTp.CpaBHUTE/IbHAS
oLleHKa romexoycroruuBoctd AM, UM,
®M curHanoB. OTHOCUTeNbHas (ha3oBast
MoZy/isALusl. BeposiTHOCTh OITMOKY TpU
rpyeMe MHOTOMO3ULIMOHHBIX CUTHAJOB.
[Tpuem curHana B yC/I0BUSIX
MHOT0/TyueBOCTH. Pa3HeceHHbIN TpreM.
PereHepariiusi iu()poBOro CUTHasa B
peTpaHC/ISITOpax.

HToro

[IK-7

13 MHorokaHanbHas nepezava u
MHOTOCTAHLIMOHHBIN JOCTYTI.
[InpokoronocHast 6ecripoBoHast
CBSI3b.

OcCHOBHBIe MOI0KEeHUSI TEOPUU
pasiesieHusi CUTHA/IOB B CUCTeMax
MHOT'OKaHa/IbHOM CBSI3U
MHoOrocTaHLIMOHHBIN AOCTYM C
YaCTOTHBIM M BpEMEHHBbIM MeTOJaMH1
paszesieHust KaHanoB. CTPyKTypHbIe
CXeMbl MHOTOKaHasIbHbIX cucteM ¢ UPK u
BPK, ocobenHoctu ¢opMrpoBaHusi
I'PYNIIOBBIX CUTHAJIOB U ITOCTPOEHUS
pa3zessoLUX YCTPOMCTB.
MesxyKaHa/IbHbIe IOMeXU.
MHOrocTaHLUMOHHBIM JOCTYI C KOJOBbIM
pasziesieHreM KaHasioB. [IpyuHImnbI
reHepuMpOBaHus U CBOWCTBA
OPTOrOHA/BHBIX U NICEBZ0CTyYalHbIX
(urymoro/100HBIX) TIOC/Ie/IOBATeIbHOCTEH.
[TporyckHasi criocoOHOCTE CHUCTEM
MHOTOKaHa/IbHOU CBA3U. BivsiHue
B3aUMHBIX [TOMeX Ha MPOIYCKHYIO
crocobHOCTh KaHasa.OCHOBBI
TeXHOJIOTUY OPTOrOHA/JILHOTO YaCTOTHOTO
pa3zesnenus KaHanoB (OFDMA).OcHoBbl
(b opmMHpOoBaHus MPOCTPAHCTBEHHbIX
KaHaj0B. CUCTeMbI CO MHOTUMU
BBIXOJ,aMH U MHOTYIMH BXOZIaMH.

HNToro

[1K-16,
[1K-7

14 3akroueHue.

[TepcrieKTUBBI pa3BUTHsT O€CITPOBOHBIX
CUCTeM Tepejiaud MHGopMaLuu.

HToro

1

TIK-16,
TIK-7

Wtoro 3a cemecTp

36

5.3. Pazensl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (PeAbIAYIMMHA)
U o0ecrieuBaeMbIMH (MOC/IEAYOIAMHE) AUCIUIUTMHAMH
Paszenbl JUCLIMIUIMHBI U MeXXAUCLUTIMHAPHBIE CBSI3U C obecrieunBaroiMu (TIpeAbIYLUMU) U
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obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/wviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUTIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

MOOW/IbHOM CBI3U

Ne pa3zenoB JaHHOW AUCLUTUTMHBI, [7IsI KOTOPBIX HE00X0AUMO HU3yueHHe
No HanmenopaHue obecrneunBaroIMX ¥ 06ecreynBaeMbIX JUCLUILIMH
JUCLIUTITUH
2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
[pepiecTByOLLME JUCLUATITUHBI
1| MudopmaTtrika + + + + + +
2 | MaTremaTruvka + + + + + + + + + + + +
UTHAJIBI
3| Curnan + + + +
3/1eKTPOCBSI3U
4| Teopust
BepOATHOCTEH U
p + + +
MaTeMaTHuecKast
CTaTUCTHKA
5| Teopus
3/1IeKTpUUeCKUX + + +
Lerneun
[Tocnepyroiye AUCLUTIIMHBL
1] Obujast Teopus + + + + + + + + + + + + +
CBSI3U
2 | PamrocBs3b Ha
HOB
OCHOBE + + + + + + +
LIMPOKOTI0/IOCHBIX
CUTHAJIOB
3| Pagrorexuuyeckue
A + + + + + + + + +
CUCTEMBI
4 TU U CUCTEeMBI
Ce ¢ CU € + + + + + + + +
MOOW/ILHOM CBS3U
5| Cucremsbl
MOOW/IbHOM CBS3U HA
OCHOBE + + + + + + + + +
IITyMOTTOI0OHBIX
CUTHAJIOB
6| TeopeTuueckue
OCHOBEI CUCTEeM + + + + + + + + + +

5.4. CooTBeTCTBHE KOMIIeTEeHI} M, ()OpMIPYyeMBbIX IIPU U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMH, (OpMUpPYeMbIX MpPU H3yueHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN

npeficTaB/ieHo B Tabmure 5.4

Tabma 5. 4 — CoOTBeTCTBME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMHUPYeMBIX TpU W3yUYeHWH
VICLIUTIJIVHBI

Bubl 3aHATUM @OpMBI KOHTPOJIA

CornacosaHa Ha noprtane Ne 5039
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KomneTteHiun

Jlekuyu

HpaKTI/I‘—IECKI/Ie 3dHATUA

JIabopaTopHbIe 3aHSATHS

+

+ |CamocTosiTesibHast paboTta

+

KonTtponbHas pabora,
HomarHee 3aganue, OTyeT
0 VHJVBUYa/JbHOMY
3a/IaHUI0, JK3aMeH, 3alluTa
otueTa, KomroHeHrt
CBOEBpeMEeHHOCTH, OTyeT
o abopatopHoii paboTe,
Onpoc Ha 3aHsTHSX, TecT

ITK-16

KonTtposbHasi pabora,
HomarHee 3azanue, Otuer
10 UHUBUYaTbHOMY
3a/1aHuI0, JK3aMeH, 3aluTa
oTueTa, KOMIIOHEHT
CBOeBpeMeHHOCTH, OTueT
1o jlaboparopHoii paboTe,
Ornpoc Ha 3aHsATUSX, Tect

He npenycmotpeno PYII

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUU 00yUeHHs

7. JTabopaTopHbIi MPAKTUKYM
CopeprkaHue y1abopatopHbIx paboT npuBezieHo B Tabmie 7.1.
Tabnuma 7. 1 — CogepykaHue 1abopaTOpHBIX paboT

g L =
E 4 =
v = =
Q v T
E >
Ha3Banus paszesos CopeprkaHue 1abopaTopHbIX paboT g o = GE
=
= 2 2
= e~
5 cemecTtp
3 Maremartuyeckoe onvcaHue Craructryeckoe ONrcaHue C/Ty4auHbIX 4 [1IK-16,
C/Ty4YalHbIX CUTHA/IOB U MIOMEX CHUTHA/IOB I1IK-7
Ntoro
5 lNayccoBckue cnyualiHble npoljecchl | CTaTUCTUUeCKHe CBOMCTBA CMeCH [TK-16,
peryJispHOIrO CUrHasaa U y3KOIIOJI0CHOIO [1K-7
CTaLJMOHAPHOI'0 rayCCOBCKOIO 11yma
Nroro 4
7 OnTuMasibHbIe JTMHEeHHbIe chucTeMbl | OnITHManbHOe OOHApY>KeHHe T0/Ie3HOT0 [1IK-16,
CUTHaJIa Ha (poHe 1IyMa [1K-7
Ntoro 6
8 OCHOBBI CTaTUCTHUUECKOW TeOPUU N3yueHne MeTO0B OLIEHKU HEM3BEeCTHBIX 6 [TK-16,
oOHapy>keHHUs ¥ pa3/IMueHust rapaMeTpoB I10JIe3HbIX CUI'HA/IOB IIPU [1IK-7

CornacosaHa Ha noprtane Ne 5039
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CHUI'HAJIOB IIPpHU Ha/IMUKWH IIOMeX

Ha/IM4YHH IToMex

HToro

9 Ipeobpa3oBaHus CUTHAJIOB B
KaHasax CBA3U. Mogynsius.

[Tpeobpa3oBareny HerpepLIBHBIX
Be/IMYMH B L{U(POBOM KOJ

CucTema CBSI3U C JlefibTa-MOAY/IsILen

CrieKTpbl UMIY/TbCHO-MOAY/TMPOBAHHBIX
CUTHAJIOB

HToro

12

[1K-16,
[IK-7

10 KogrpoBaHue CUrHa/OB B
cucTeMaxX MOOWTbHOM CBSI3U.

Kopp! ¢ mpoBepkoii Ha YeTHOCTh
LIMKmyeckue Kozbl

HNToro

TK-16,
TK-7

Wroro 3a cemecTp

36

8. IlpakTHyeckue 3aHATUA

Copiep>xaHue MpakTHUeCKUX paboT npuBeseHo B Tabnuie 8.1.
Tabmuiia 8. 1 — CojiepskaHre MpakTHYeCKUxX padboT

Hassanus paszenos

CopeprkaHuye TpaKTAYeCKUX 3aHSATUN

Tpyn0oeMKOCTb,

q

dopmupyeMblie
KOMITeTeHLIUU

5 cemecCTp

2 CBeleHHs U3 TEOPUM BEPOSITHOCTEN

OCHOBHBIe TIOHATUS U OTIpe/ie/IeHus
TeOPUU BEPOSITHOCTEHN; TeopeMbl
CNOXKeHUs1 U YMHOXKeHUs1. OrnrcaHue
C/lyYaiiHbIX BeJIMUWH; JUCKDETHbIE U
HerpepbIBHbIE C/TyualiHble Be/TMUUHBI;
MJIOTHOCTb BEPOSITHOCTH; (PYHKLIMS
pacripefiesieHusi. YUCIOBbIE
XapaKTePUCTHUKU CTyUyaliHbIX BEJIUYMH;
MareMatuueckoe oxkuaanve, CKO u
JICTiepcysi, KoppessiiuoHHast QyHKLMS,
Hava/IbHbIN U L|eHTPa/IbHbI MOMEHTHI.
layccoBckue ciydaliHble BeJTMUKUHBI.

N

HToro

TIK-16,
TIK-7

3 MaremaTrueckoe OIMCaHue
CTy4aliHBbIX CUTHAJIOB U IOMeX

[TonaTne cayyaliHOrO mporecca.
BeposTHOCTHOe onMcaHue Cy4YalHbIX
nporieccoB. MoMeHTHbIe (PyHKLUH
ciyyvaiiHoro npotiecca. CraluyoHapHble
CJ1y4aliHble MpoLecchl. DprogudeckKue
C/lyyJaiiHble rpotliecchl. BpemeHHbIe
cpegHue. CBOKCTBA KOPEALIMOHHON U
B3aMMHO KOPPeJISILIMOHHON (DyHKLIAMN.
Benbiy mym.

HToro

[1K-16,
[IK-7

4 CrnieKTpa/IbHbIM aHa/u3 CUTHA/IOB

CrniekTpanbHas IJIOTHOCTh MOLJHOCTH.
CBOCTBa CrieKTpabHOM TJIOTHOCTU
MoiHocTi. dopmyna Bunepa-XuHurHa

TIK-16,
TIK-7

CornacoeaHa Ha noptane Ne 5039
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HToro

5 lNayccoBckue ciyuariHble NpoLeCChl

[ToHsiTHE TayCCOBCKOTO CTy4aitHOTO
TIpoIiecca 1 ero CBOMCTBA. Y3KOIO/IOCHbIe
rayCCOBCKHe C/TydyaifHbIe TIPOL[eCCHI.

Htoro

I1K-16,
[IK-7

6 OTKJIMK JIMHEeHHBIX CUCTeM Ha
BO3/IeCTBUE C/TyYalHbIX CUTHA/IOB

[TocTaHoBKa 3aauM aHaM3a JIMHEHHBIX
cucteM. [lepexofHbIM U yCTaHOBUBILNKCS
pexXxuM. AHau3 TUHEMHOW CUCTEeMBI B
CTalMOHAapPHOM (yCTaHOBUBLIEMCS
pexkuMe). Uncto Gesblit IyM U CUCTEMBI
C OrpaHWYeHHOM T10/I0COM NPOITY CKaHHS.
VmuTanus ciydaiiHOro npotecca ¢
3a[JaHHOU CIIeKTPa/IbHOU IVIOTHOCTBIO.
dopmupyromui GUabTp. DKBUBa/IeHTHAs!
LIymMoBas rosoca. B3a-nvmnas
KOppeJIsILMOHHAas (PyHKL[MSI BXOJHOTO
BO3/I€MCTBUS U OTK/TMKA JIMHEMHOMN
CUCTEMBI.

HToro

TK-16,
TK-7

7 OnTUMasbHBIe JTUHEUMHBIe CUCTeMBI

[ToHsiTME ONTUMATLHOU CUCTEMBI.
Kpurepnii onTManbHOCTH.
OnTyuMH3aLs CUCTeM IyTeM Tof0opa Uux
napameTpoB. OnTUMasbHble CUCTEeMBI,
MaKCUMU3UPYHOL1e OTHOLIIeHUe
curHas/uym. OnTrumasbHble CUCTEMBI,
MHHUMU3WPYIOLLMe CPeJHUM KBajipar
OIIMOKU.

Htoro

ITK-16,
[1IK-7

8 OCHOBBI CTaTUCTUYECKOW TEOPUU
oOHapy>keHHs ¥ pa3/IMueHust
CUTHAJIOB MPY HAJIMYMU ITOMEX

CornacoBaHHbIV TUHEWHBIN (QUIIBTP.
[TprMepbl IOCTPOEHNs COITIaCOBAHHBIX
MHeHHBIX GunbTpoB. OOHapY>KeHMe 1
pas/ivyeHre CUrHAIOB MPU HATUYUU
riomex (OalieCOBCKHUI MeTO[).

HToro

TK-16,
TK-7

9 [Ipeo6pa3oBaHus CUTHAJ/IOB B
KaHajax CBA3u. MoayssLusi.

Ananoro-1udpoBoe u 1judpoaHaIoroBoe
nipeobpa3oBaHusi. OCHOBHBIE
XapaKTepUCTHKH, IIyMbl KBAHTOBAHHUSI.
BekTopHOe Tipe/icTaB/ieHr e CUTHAJIOB.
Moynsiiys rapMOHHAYe CKOM Hecyllleil
HeTpepbIBHBIM CUTHA/IOM. MoAy/siiust
rapMOHHYeCKOM Hecylllel LU(PpoBbIM
curHajoM. ba3oBbie MeTObI MOJY/ISILIUM.
MHOTOMO3UL[MOHHbIE METO/IbI

Moy siiuu. CrieKTpbl MOAY/TUPOBAaHHBIX
CUTHAJIOB U T10JI0Ca YacToT, Tpebyemast
[UIs Tiepefaur. MeXcuMBOJ/IbHAs
vHTepdepeHLHs.

Ntoro

ITK-16,
[1IK-7

10 KogvipoBaHue CUrHasioB B
cucteMax MOOU/TbHOM CBSI3U.

KoaupoBanue rctouHuka (3¢ddeKkTuBHoe
KoziupoBaHue). KoarpoBaHue KaHana

[1IK-16,
[1K-7

CornacoeaHa Ha noptane Ne 5039
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(momexoycToiurBOe KoApOBaHUe
).OCHOBHBIe 3a/1auy KOJUPOBaHUSI.
[TpUHIUTIBI TTOMEX0YCTONUHNBOTO
KoJupoBaHusi. KoppekTupytoliue Kojbl.

HToro

11 MHorosiyyeBOe pacripoCcTpaHeHue
CUTHAJIOB MOOW/TEHOM CBSI3H.

Maremarryeckue Mo/ieJId MHOTOTyYeBbIX
KaHasoB CBs3U. VICKa)KeHUsi CUTHAJIOB
BbI3bIBaeMbieé MHOTO/TyYeBbIM
pacnipoctpaHeHreM. CriocoObI
00paboTKH CUrHAJIOB B yCJIOBUSIX
MHOT0/Iy4€eBOr0 PacrpoCTpaHeHUs.
YacToTHOE MY/IBTUTIEKCUPOBAHKE
opToroHanbHbIX Hecyux (OFDM)

HNToro

TK-16,
TK-7

12 demopnynsuys HU(pPOBLIX
CUTHAJIOB.

ArnipyopHasi uH(opMalys 0 CUrHa/lax u
romexax. KorepeHTHbIe 1 HEKOrepeHTHbIe
CUCTeMbI Tiepeiaui UH(OPMaLIUH.
CuHxpoHM3aLus U (pa3upoBaHue.
OrnTUMasibHBIN NIPUEM B KaHasle C
MOCTOSIHHBIMU [TapaMeTpaMu IIpU
Ha/IMYMU aiTUTUBHOTO 0OeJoro Imryma.
KoppensiLiroHHbIM TPUEMHHK,
coryiacoBaHHbIN GuibTp.CpaBHUTE/TbHAS
olLleHKa rnomexoycroiuuBoct AM, UM,
®M curnHanoB. OTHocuTeMbHas (pa3oBas
MoZysisALusi. BeposiTHOCTh OIIMOKY TpU
TprieMe MHOTOIO3ULMOHHBIX CUT'HA/IOB.
[Ipuem curnana B yC/I0BUSIX
MHOTO/TyueBOCTH. Pa3HeCeHHbIN TIpueMm.
Pereneparus LiippoBOro curHasa B
peTpaHC/ATOpax.

HToro

TIK-16,
TIK-7

13 MHorokaHanbHas nepejava u
MHOT'OCTaHLIMOHHBIN JOCTYIIL.
[TupoxononocHasi GecripoBojiHast
CBA3b.

MHoOrocTaHIMOHHBIN AOCTYM C
YaCTOTHBIM M BPEMEHHBbIM MeTOJaMHU
pasziesieHUs KaHai0B. CTPYKTypHble
CXeMbl MHOTOKaHa/IbHbIX cucteM ¢ YPK u
BPK, ocobenHoctu ¢opMrpoBaHusi
I'PYNIIOBBIX CUTHAJIOB U ITOCTPOEHUS
pa3zessoLUX YCTPOMCTB.
MesxyKaHa/IbHbIe IOMeXU.
MHOrocTaHLMOHHBIM JOCTYI C KOJOBbIM
pasziesieHreM KaHasioB. [IpyuHImnbI
reHepuMpOBaHus U CBOWCTBA
OPTOTrOHA/bHBIX U NICEBZ0CTyYalHbIX
(urymoro100HBIX) TIOC/Ie/IOBATeIbHOCTEH.
[TporyckHasi criocOOHOCTE CHUCTEM
MHOTOKaHa/IbHOU CBsA3U. OCHOBBI
TeXHOJIOTUY OPTOrOHA/IbHOT'O YaCTOTHOTO
pa3zesnenus kaHanoB (OFDMA).

Htoro

TK-16,
TK-7

Nroro 3a cemecTp

36
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tabmure 9.1.

9. CamocrosiTesibHast padoTa
Bubl caMoCTosITe/TbHON PaboThl, TPYOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbl B

Tabmuia 9.1 - Bujibl caMocTosiTesIbHOM paboThI, TPYI0EMKOCTb U (JOPMHUPYeMble KOMITeTeHLIUH

<]
| 8z
.2 g 2
Bubl camocTosaTenbHOU S > O
Haseanwust pa3nenoB g =" DOpMBI KOHTPOJIS
6 S 2
paboThI S) g g
=S a =
o o 2
= o
5 cemecTp
1 Bepnenue ITpopaboTKa JIeKIJMOHHOTO 1 [1K-16, Ornpoc Ha 3aHATUSIX
Marepuasa [1IK-7
HToro 1
2 CBezieHUs U3 TEOPUU ITpopaboTKa JeKIIMOHHOTO 1 [1K-16, KoHTposnbHas pabota,
BEepOSITHOCTeM Marepua’sa IK-7 Ornpoc Ha 3aHATUSX, TecT,
BerlirosiHeHne foMaliHux 2 IK3aMeH
3a/laHui
HToro 3
3 Marematuueckoe ITpopaboTKa JIeKIMOHHOTO 1 ITK-16, JomariHee 3ajanue,
OnucCaHye C1y4alHbIX Marepuasa [TK-7 KommnoHeHT
CUTHAJIOB U MOMeX CBOEBPEMEHHOCTH
OdopmiieHre 0TYETOB 10 2 N p 6’
HTPOJIbHAs T
nabopatopHbIM paboTam OHTPO/IbHAA paboTa,
Onpoc Ha 3aHATHSIX,
IloaroroBka K 1 OrtueT 1o 1abopaTopHOM
KOHTPOJ/IbHBIM paboTam pabore, Tect, Dk3ameH
HToro 4
4 CrniektpasibHbIM aHanu3 | [TpopaboTka JIeKIMOHHOTO ITK-16, JomariHee 3ajanue,
CUTHAJI0B marepua’a [1K-7 KomrioneHt
TMoAroToBKa K 2 ;I(BOEBPEMEHHOCT;I,
HTPOJIbHAs T
KOHTPOJIbHBIM paboTam OHTPO/IbHAA paboTa,
Onpoc Ha 3aHATHSIX,
Wroro 3 OK3aMeH
5 I'ayccoBckue [ToaroroBka K 2 |IIK-16, JomariiHee 3azianue,
Cy4aiiHble MpoLeCChbl MPAKTUYECKUM 3aHSATUSIM, IK-7 KomnoneHt
ceMHHapam CBOEBPEMEHHOCTH,
[TpopaboTKa JIeKIMOHHOTO 1 IéOHTp onbHast pabota,
Marepuana MpOC Ha 3aHATHAX,
Otuet 110 1abopaTopHOi
OdopmreHre 0TUETOB 110 3 pabote, DK3aMeH
nabopaTopHbIM paboTam
Ntoro 6
6 OTK/IMK TUHeMHBIX IToaroroBka K I1K-16, HomaiHee 3aziaHue,
CUCTeM Ha BO3/leliCTBHe | [IPaKTUYeCKHM 3aHSTHSIM, I1K-7 KommnoHeHT
C/TyYaiiHbIX CUTHA/IOB ceMHHapam CBOEBPEMEHHOCTH,
KonTponbHas T
[TpopaboTKa JeKITMOHHOTO 1 OO porbHas pabora,
Marepuana MpOC Ha 3aHATHAX,
Ortuert 1o y1labopaTopHO
Wtoro 3 pabote, Ok3ameH
7 OnruMasbHble [TpopaboTKa /eKLIMOHHOTO 1 |IIK-16, JomaiiiHee 3asanue,
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JTUHEeNHbIe CUCTeMBbI Marepua’sa IK-7 KomnoneHT
BOEBPEMEHHOCTU
OdopmreHue 0TUETOB T10 4 IC( OEBPEMEHHOC 5 ’
nabopatopHbIM paboTam OHTPO/IbHA paboTa,
Ornpoc Ha 3aHATUSIX,
BbirnosiHeHMe [JOMaIlHUX 3 Oruer 110 1abopaTopHO
3a/laHUN pabore, Tect, Dx3ameH
HToro 8
8 OCHOBEI ITogrororka K IIK-16, [omaiiiHee 3azianue,
CTaTUCTUYECKOW TEOPUM | TIPAKTUUYECKUM 3aHSATUSIM, IK-7 3aiuTa oTYeTa,
oOHapyXeHUsT U ceMHHapam KomnoneHT
pas/iMyeHus: CUTHaJIOB TpopaBoTKa JIeKIHOHHOrO 1 IC(BOEBpEMEHHOCTgI,
TPY HaJTMUYUU TTOMEeX HTPOJIbHAs T
pU Hasl ome Marepuana OHTpOJIbHas pabora,
Onpoc Ha 3aHATHSIX,
Odopmrietrie 0TUETOB 110 5 OrtueT 1o 1abopaTopHOM
naboparopHbIM paboTam pabore, DK3aMeH
Ntoro 8
9 IIpeobpa3zoBanus ITogroroeka K 3 ITIK-16, JomarirHee 3aanue,
CUTHAJIOB B KaHajax MPaKTUYEeCKUM 3aHATUSIM, IK-7 KomnoneHT
CBsA3U. Mopynsanus. ceMHHapam CBOEBPEMEHHOCTH,
KonTponbHas T
[TpopaboTKa JeKIIMOHHOTO 2 OO ponbHast pabora,
Marepuana MpOC Ha 3aHATHAX,
Ortuet 1o 1abopaTopHOM
O(bopr[eHHe 0OTYeTOB II0 3 pa60Te, TECT, JK3aMeH
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 3
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 3
nabopaTopHbIM paboTam
Ntoro 14
10 KogupoBaHue [Togrotoeka K 4 |TIK-16, LomaiiHee 3aganue,
CHTCHAJIOB B CUCTeMax TpaKTU4Ye CKUM 3aHATUSM, [1IK-7 KomrioneHT
MOOHTBHOM CBSI3U. CceMUHapam CBOEBPEMEHHOCTH,
[TpopaboTKa eKIMOHHOTO 1 IéOHTP onbHas pabora,
MPOC Ha 3aHSATHUSX
Marepuasna POC Ha 34 ’
Otuer 1o
naboparopHbIM paboTam 3a/1aHuI0, OTYET 110
WTtoro 9 naboparopHoii pabore,
TecTt, DK3ameH
11 MHorosyyeBoe [ToaroroBka K 3 |IIK-16, HomarHee 3azianue,
pacripocTpaHeHue MpaKTUYe CKUM 3aHATUSM, [1IK-7 KomrioneHT
CUTHAJIOB MOOW/ILHOM CceMUHapam CBOEBPEMEHHOCTH,
CBSI3U. KoHTposbHas pabota
ITpopaboTKa JeKIIMOHHOTO 1 o p p "’F
MPOC Ha 3aHATHUSAX T
marepuasna poc Ha 3a » 18CT
OK3aMeH
WToro 4
12 Temonynsauys ITogroroBka K ITK-16, JomariiHee 3azianue,
LIM(PPOBBIX CUTHA/IOB. [IPaKTAYe CKUM 3aHATUSM, IK-7 KomrioneHnT
ceMHHapam CBOEBPEMEHHOCTH,
KonTposibHas T
ITpopaboTKa JIEKIJMIOHHOTO 1 OHTpO/bHast pabora,
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Marepua’sa Onpoc Ha 3aHATHSIX,
Vitoro 4 Ortuert 10 y1labopaTopHO
pabore, Tect, Dk3ameH

13 MHorokaHanbHas [ToaroroBka K 4 | TIK-16, JomariHee 3azianue,
riepeznava u MPAKTUYECKUM 3aHSATUSIM, IK-7 KomnoneHt
MHOT'OCTaHLIMOHHBIN CceMUHapam CBOEBPEMEHHOCTH,
JOCTYIIL. TpopaBoTka JIeKIUOHHOTO 1 KoHTposbHas pabota,
[ITrpoxkoronocHas Marepuana Ornpoc Ha 3aHATUSAX, TecT,
OecripoBoziHast CBA3b. OK3ameH

Ntoro
14 3akmroueHue. ITpopaboTKa JIeKIMOHHOTO 0 ITIK-16, JK3aMeH

Marepua’a [1K-7

Utoro 0
Nroro 3a cemectp 72

[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Utoro 108

9.1. Boripochl Ha MPOPa0dOTKY JIEKIJHOHHOT0 MaTepHasia
1. TlpepgmeTr OUCLIATIMHBI

W

9.2. TembI 1aGopaTopHBIX padoT

Cucrema CBSI3Y C Jie/ibTa-MOAY/IsLIen
CrieKTpbl UMITY/TbCHO-MOZAY/IMPOBAHHBIX CUTHA/IOB

4. Tlpeobpa3oBareyiy HellpepbIBHBIX BeJIMUMH B LIU(POBOI KOJ

10. Kypcoeas pabora

He nipenycmotpeno PYII

11. PeliTHHroBasi cucreMa AJIA OLl€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. Ban/bHbIE OLEeHKH /I 3/IeMEeHTOB KOHTPOJIsl
Tabsura 11.1 — BasbHbIe OLIEHKH /1J1s1 37IeMEHTOB KOHTPOJISI

CornacosaHa Ha noprtane Ne 5039

o . MakcrmanbHbIN
. MakcrManbHbIN MaxkcuManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT ¢ | 6ans 3a mepuof,
JleATeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL| cemecTpa
5 cemecTp

HomaniHee 3afaHue 3 3 10
KommnoHeHT 3 3 10
CBOEBPEMEHHOCTH

KoHTtposnbHast pabora 5 5 10 20
Ornpoc Ha 3aHATUSIX 3 3 4 10
Otuer 110 1Ta60paTOPHOM 5 10
pabore

Tect 10 10
Ntoro Mmakcumym 3a 14 29 27 70
TIepUoz,

OK3ameH 30
Hapacraroiym utorom 14 43 70 100
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11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKHU Tpe/icTaB/eH B Tabuie 11.2.
Tabsmura 11. 2 — ITepecueT 6asiyioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH

basnnbl Ha jaTy KOHTPOIBHOM TOUYKH Orenka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% ot MakcMMaJibHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMILIMOHHYIO U MEXX/YHAPO/JHYIO OLI€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXIYHAPOAHYIO OLIEHKY Tpe/cTaB/eH B Tabmuiie
11.3.

Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTEIbHO)

3 (yA0oB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa

1. 1. TEOPUA JJIEKTPUUYECKOM CBS3U: Yue6Hoe mnocobue / Akymunuues FO. I,
Bepurapgtr  A. C. - 2015, 196 c. [DnexkTtpoHHmli pecypc] - Pexum pgoctyna:
http://edu.tusur.ru/publications/5858, cBoO6oAHbIM.

2. 2. Tankwu B. A. IludpoBas mobunbHasi pafivocBs3b: YuebHoe mocobue asisi By3oB. ['pud
YMO / B. A. Tl'asikuH.- 2-e u3f. niepepa0. u for. - M.: Topsiuast munaus-TenekoM, 2012. - 592 c.: (YuebHoe
noco6ue) (CrierjuasibHOCTD /IJis1 BBICIIMX YueOHBIX 3aBefieHni). (40 3k3.) (Hammuue B 6ubmoreke TYCYP
- 40 9K3.)

12.2. lono/siHMTE/ILHAA JIMTepaTypa

1. 1. YymakoB A.C. OCHOBBI CTaTUCTHUECKOW PpaZMOTeXHUKH: YueOHoe rocobue.- TOMCK:
ToMCKHUI. rOCyZapCTBEHHbI YHUBEPCUTET CUCTEM yIpaB/ieHUs U pajuo3neKTpoHuky, 2003. -394 c.:un.
(Hasmmume B 6ubmoreke TYCYP - 59 3k3.)

2. 2. JleBuH b.P. TeopeTnueckre OCHOBBI CTaTUCTUUYECKOW pajuOTeXHUKU B 3 KH. Knura 1, 2-e
u3f., mepepab. - M. : CoBerckoe paauo, 1974 - 552 c. : wi., Tabs. (Hamuuue B 6nbmoreke TYCYP - 29
9K3.)

3. 3. YueGHoe mocobue «COOpHMK 3a/au I10 TEOPUM BEPOATHOCTEM M MaTeMaTH4eCKOH
CTaTUCTHKe:»: 00yuaromuxcs 1o Harpasaenusm 210400 (11.03.01) «PaguoTexnuka», 210700 (11.03.02)
«TenekommyHukaium» 1 210601 (11.05.01) «PagrosneKTpoHHbIe CUCTEMbI U KOMILIEKChb» / bepHrapAT
A. C., UymakoB A. C., I'pomoB B. A. - 2014. 160 c. [DnekTpoHHBIM pecypc] - Pexxum pgocrtyma:
http://edu.tusur.ru/publications/4940, cBoOOAHBII.

4. 4. BackakoB C.M. PaguorexHuueckye 1[eNy U CUTHA/bL: Y4eOHUK Jjisg By30B. — M.: Briciias
mkosna, 2005. — 462[2] c. — 302 3k3. (Hammuue B 6ubmoTeke TYCYP - 302 3K3.)

5. 10. BonkoB JI. H. Cuctembl 1u(poBoii pasiiocBsa3u. ba3oBbie MeTObl U XapaKTePUCTHUKU:
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YuebHOe ocobue gy1st By30B / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. IlluHakoB. - M.: 9Ko-TpeH/3,
2005. - 390 c.: (bubmoreka MTC & GSM). (42 3k3.) (Hanuune B 61bmoreke TYCYP - 42 3Kk3.)

6. 11. Bepuep M. OCHOBBI KOAMPOBaHUs: YUeOHUK i1 By30B: Ilep. ¢ Hem. / M. BepHep; nep.:
O. K. 3uranrupos. - M.: TexHocdepa, 2006. - 286 c. - (Mup nporpammupoBanus; VIII, 03). (49 3k3.)
(Hamuue B 6ubmoreke TYCYP - 49 3k3.)

7. 12. PagurocucTembl Tiepefaun uHdopmaiyy : YueObHoe mocobue ajist By3oB / B. A. BacuH [u
ap.l; pen.: U. b. ®enopoB, B. B. KanmbikoB. - M.: Topsiuasi nuHusi-Tenekom, 2005, 471c., 50 3k3.
(Hasmuune B 6ubmoteke TYCYP - 50 3k3.)

8. 13.Tapanun M.B., Xypasnes B.U., Kynerun C.B. CucteMsl U ceTu repejjaur WHGOOPMaLWU:
Yueb. mocobue st By30B. — M.: Pagno u cBs3b, 2001. — 336 c., 9 3k3. (Hamuuue B 6ubmioreke TYCYP -
9 9K3.)

9. 14. Kpyk b.N., Tlonantononyno B.H., [llyBanoB B.Il. TerekoMMyHUKaLMOHHbIE CUCTEMBI U
cetu: Yue6Hoe mocobue. B 3 Tomax. Tom 1 — CoBpemenHbie TexHomoruw/ Ilog pen. mpod. B.IT.
[llyBanoBa. — U3p. 3-e, ucrp. u gomn. — M.: Topsuas nunus —Tenekom 2005. — 648 c.: wn., 70 3K3.
(Hamuue B 6ubmoreke TYCYP - 70 3k3.)

12.3. YueOHO-MeToANYECKOe TOCOOHEe ¥ MPOrpaMMHoOe ofecreyeHme

1. 1. Cratucthueckas pafIiOTeXHUKa U pafuodu3vka: YuebHO - MeToAuueckoe rocobue ajis
npoBeZieHusi 1abopaToOpHBIX PaboT M caMocTosiTeNbHOU paboTel crygeHToB / UymakoB A. C. - 2012. 30 c.
[DnekTponHbIi pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1746, cBOGOJHBIT.

2. 2. Teopusi 3/1eKTpUUECKO CBs3U: Y4eOHO - MeToAWYecKoe Tr0ocobue sl TIPOBe/ieHUs
MPaKTUYeCKUX 3aHSITUNM U CaMOCTOsITe/IbHOM paboThl ctydeHToB / AkymunuyeB FO. IT. - 2012. 202 c.
[SnekTponHsIii pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/1758, cBob6ogHbI#.

3. 3. Teopust u TexHuKa Mepejaud MH(GopMalu : MeToauuecKre yKa3aHHsI TIO TIPOBEEeHUI0
nabopaTopHBIX paboT U OpraHU3aly CaMOCTOSTeIbHON paboThl cTyneHToB / HoBrkoB A. B., BepHrapar
A. C. - 2015. 48 c. [DnektpoHHbI pecypc] - Pexxum pocrtyna: http://edu.tusur.ru/publications/4978,
CBOOOZHBIM.

4. 4. AHamu3 TWIOBOTO PaJUOTEXHUUECKOTO 3BeHa: YueOHO-MeToAuueckoe Mocobue TIo
BBITIOJTHEHUIO KYPCOBOM DPaboThl (pacyeTHOTO 3a/laHMsl, CaMOCTOSITe/IbHOW paboThl) MO JUCLUTUTHE
«CraTucThuecKasi pafiMOTeXHUKa U pagauodusuka» / bepurapar A. C. - 2012. 36 c. [D1eKTpoHHbIN
pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1748, cBo6oaHBI#.

5. 5. TEOPUSA OJEKTPMUYECKON CBSA3U: Yue6HO - MeToguueckoe Tmocobue s
npoBeZieHus1 1abopaToOpHBIX paboT M CaMOCTOSITeNIbHOW paboThl CTyAeHTOB MO JucLuruiiHe «Teopus
37eKTpuueckor cBs3m». / AkynuauueB FO. I1. - 2015. 124 c. [OnekTpoHHbIM pecypc] - Pexxum gocryna:
http://edu.tusur.ru/publications/5860, cBoOOAHBII.

6. 6. MHorokaHa/mbHass LM(pPOBas cHUCTeMa TMepefaur WH(opMaLuu: YueOHO-MeToAnYeCcKoe
nocoOue TI0 BBIMOJHEHHIO KypCOBOTO IPOEKTa (pacyeTHOTO 3aflaHUsl, CAMOCTOSITEIbHOM DPaboThbI) 1O
mucuurinHe «Teopusi anekTpuueckor cBsisu» / AkynunuueB FO. I1., bepurapar A. C. - 2012. 41 c.
[SnekTponHsIii pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/1753, cBo6ogHbII.

12.4. Ba3bl JaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTeMbI
1. HayuHo-ob6pa3oBaresbHbIi rtoptan TYCYPa - http://edu.tusur.ru/
2. bubmioteka TYCYPa - http://lib.tusur.ru/
3. OneparoHHasi cucteMa Windows.
6. MathCad

13. Marepua/ibLHO-TeXHMYECKOe ofecrneueHne JUCHHUITHHBI
1. Ayputopusi 432 papuotexHuueckoro koprnyca TYCYPa pjnsa npoBeseHUs IPaKTUUeCKUX
3aHATUM (OJMH KOMIIbIOTEp C [JOCTYrnoM B VIHTepHeT, BO3MOKHO TpHUMEHEHUe [eMOHCTPAaLMOHHOTO
MaTepuasna). PaccuntaHa Ha OfjHy TpyIIy.
2. Aynutopust 406 paguorexHuueckoro kopryca TYCYPa ajist ipoBesieHus 1abopaTopHbIX paboT
(ZeBATH KOMITBIOTEPOB C A0CTYNOM B MIHTepHeT). PaccurTaHa Ha OfiHy TpyIIITy.

bl e

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPEe/ICTB MPUBEJIEH B PUJIOKeHUH 1.
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15. MeTognueckue peKOMeH/Jaliy 110 OPraHUu3aliiy U3yYeHUs JUCLUILINHbI

OcHoBHast peKOMeH/Ialisi CBOAUTCS K 00ecrieueHUI0 PAaBHOMEPHON aKTUBHOM pabOThI CTY/I€HTOB
Ha/l KypCOM B TeueHHe yueOHOTro ceMecTpa.

[Tpu M3ydyeHHUU Kypca CeyeT CTapaThCs MOHATH TO 00Iee, UTo 00BeAUHSAET pacCMaTpU-BaeMble
BOIPOCHL. B 4aCTHOCTH, K/IHOUEBBIM SIB/ISETCS] TOHSITHE CJIy4alHOrO MpOoL[ecCa M ero Be-pOsITHOCTHOE
ornucaHue.

JIeKLIMOHHBbIE  3aHSITUSI PEKOMEHAYeTCs TPOBOAUTH C TIPUMEHEHWEeM J1eMOHCTPalOHHOTO
MaTepuasia, Haripumep, C IeMOHCTpaLuel npe3eHTalui

[TpakTuueckrie 3aHATHSS W JlabopaTopHble PpabOThl TaKXKe >KeJaTebHO TPOBOAUTE C
WCTI0/Ib30BaHMEM UMeRIIUXCsA Ha Kadezpe [JeMOHCTPAL[MOHHBIX MaTepuasioB. Vcrmonb3ys MMeroIuecs
OpWIrMHa/bHbIe TIPOrPaMMBI, PSifi 3a/lad MOKHO BBITIO/IHATh JOMa. B 3TOM c/lydae B ayJUTOPHUH OCHOBHOE
BHUMaHMe KOHLIEHTPUPYeTCs Ha MeTO/IMKe UCTI0/b30BaHUsl YKa3aHHBIX MTPOrpamMM.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
TeopeTHuecKue 0CHOBBI CTaTHCTHYECKOH Pa/{HOTEXHUKH U 0eCIIPOBO/JHON CBA3U

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpaenenue mnofrotoBku (cneuuanbHocTh): 11.03.02 MH(OKOMMyHUKAMOHHbIE TEeXHOJIOTUH U
CHUCTEeMBI CBSI3H

HamnpagneHHocTh (Tipodunb): CHcTeMbI MOOM/TBHOM CBSI3H

dopma oOyueHVs: OUHAsA

@akynsreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pagnoTrexHHueCKHX CUCTeM

Kypc: 3

Cemectp: 5

YuebOHbI# M1aH Habopa 2016 rozga

Pa3paboTumku:
— poueHTt Kadezpsl PTC kad. PTC Bepurapar A. C.

OK3aMeH: 5 ceMeCTp

Tomck 2016
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1. BBegenue

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

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

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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[TK-16 TOTOBHOCTBIO M3y4aTb HAyUHO-TEXHUUYECKYIO HomkeH 3Hath [| MaTemaTU4yeCcKue MOZEIN
MHGOPMaLIUIO, OTeUeCTBEHHbBIN U 3apy0Oe)KHBIN | CUTHAJIOB U TIOMeX; [ TIPUHIIUTIBI ¥ OCHOBBI
OMBIT I10 TeMaTHUKe UCCI/Ie0BaHUS CTaTUCTUYeCKOM Teopuu 0OHapyKeHUs,
I1K-7 TOTOBHOCTBIO K M3yUEHHUIO0 HAyYHO- Pa3/IMICHIA 1 OLEHKM HEM3BECTHRIX

rapaMeTpOB CUTHAJIOB MPU HaTMUWU
nomex; [l pusmyeckuii U coep>karebHbIN
CMBIC/T U B3aUMOCBSI3b ITapaMeTpOB
CUTHaJjia, KOTOpbIe OTpe/efisitoT
MOTeHLalbHble XapaKTepHUCTUKH CUCTEM
oOHapy»KeHus1 (pa3/IMueHUst) U OIIeHKH
rlapaMeTpOB TPY HaJIMUUKU COOCTBEHHOTO
IITyMa MPUeMHbBIX YCTPOUCTB; [ TUTIOBbIE
CTPYKTYpPbl ONITUMA/IbHBIX CUCTEM
00paboTKM CUTHAJIOB TIPH KX
obOHapy>keHHH (pa3/TMUeHUN) U OL[eHKe
rapaMeTpoB Ha (hoHe 1iIymMa MPUeMHbIX
yCTPOMCTB; [l pusnueckre 0CHOBBI U
TeXHUYeCKre BO3MOXKHOCTU COBPEMEHHBIX
TeXHOJIOTMI MOOUIBLHOU CBSA3Y; [
TIPUHLIUIIBI MHOTOKaHaIbHOM Tiepefiauul U
pacripefienieHus iHGopmauuy; [ obmactu
TIpUMeHeHHsl, TUTIbl KOHTeHTa U
TpeGoBaHUs K KaueCTBY YCJIYT,
obecrieurBaeMbIX pa3TMUHBIMU
COBpeMEeHHBbIMU TEXHOJIOTHUSIMU
MOOHW/ILHOM CBSI3H. ;

[HomxeH ymeTb [ apryMeHTHPOBaHO
W3JI0)KUTh TIOCTAHOBKY 3a/lauut
CTaTUCTUYECKOTO CUHTEe3a ONTUMAa/IbHOTO
0OHAPY)KUTEJISI — pa3/IMUUTE/Is I10J1e3HOTO
curHasa Ha ¢oHe nomexu; [ BBIMOIHATD
TUTIOBbIE PacyeThl BePOSITHOCTHBIX
XapaKTepUCTHUK CUCTeM 0OHapyKeHUs 1
nepezsiaur uHGopmaruy; [ BEIOUpaTh Ha
MPAKTUKe THIT COBPEMEHHOW TeXHOJIOTUH
[T OpraHu3aIui MOOUTbHOM CBSI3U
KOHKDETHOTO TpoeKTa; [ pa3pabarbiBaTh U
000CHOBBIBaTh COOTBETCTBYIOIIHE
TeXHAYECKOMY 3a/IaHHI0 U COBPEMEHHOMY
YPOBHIO Pa3BUTHSI TEOPUM U TEXHUKU
CTPYKTYPHbI€ CXEMbI CUCTEM CBSI3U U
apXUTEKTYPY COOTBETCTBYIOIIUX
MOOU/TBHBIX CeTel C yUeTOM YCIOBHM UX

TeXHUUeCKoW MHPOPMaIL[1H, 0TeueCTBeHHOTO U
3apy0e>XHOTO OTIbITA 110 TeMATHKe IMPOeKTa
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9KCIUTyaTalliu, BK/It0Yast TpeboBaHust
KOHOMUKH, KaueCTBa Mpe/i0CTaB/IsieMbIX
YCJIYT, OXpaHbl TPYyZa U OKPY>Karolei
cpezsl; [ 000CHOBaHHO BLIOMpATh
(byHKI[MOHAbHBIE O/IOKW CUCTEM U ceTelt
CBSI3U C y4eToM TpeOoBaHHU
3/IEKTPOMarHUTHOW COBMECTHUMOCTH,
TEXHOJIOTUUHOCTH, Y100CTBa U
Ha/IeXKHOCTH KCTUTyaTaluy,
9KOHOMHYECKOM U CIeKTpabHOU
s¢ddekTrBHOCTH; [ OCYy11IeCTB/ATH pacyeT
Wi 000CHOBAHHBIN BHIOOD 3HAUEHUI
rapamMeTpoB (PyHKIIMOHA/ILHBIX O/I0KOB
CHCTEeM CBSI3U Ha OCHOBE pe3y/IbTaToB
aHasM3a TpeboBaHMI K KaueCTBY
TIpe/I0CTaB/IsIeMBIX YCIYT, CTPEMSICh K X
TeXHUKO-IKOHOMUYeCKOM ONTUMU3aIud; [
TIPOBO/IUTH UMUTALIMOHHBIN WM HAaTyPHbBIN
9KCIIEPUMEHT 10 U3MEPEeHUI0 0CHOBHBIX
Trokasaresieli U XxapakKTepUCTHUK CUCTEM U
1X (QyHKLMOHATBHBIX 6/10KOB. [] OBITH
TOTOBBIM OCBaMBAaTh MPUHLMITEI PAOOTHI,
TeXHUUeCKHe XapaKTePUCTUKHU U
KOHCTPYKTHBHBIE 0COOEHHOCTH
WCTI0/Tb3yeMOro 000py/I0BaHUs U CPe/ICTB
riepeziaud UHPOPMaL1K, OCYIIeCTBATh UX
TeXHUUEeCKYH0 SKCIUTyaTaluo. ;

HokeH BnazeTs [ crielinaibHOM
TepMUHOJIOTHeH; [ criocobamu
CTaTUCTAYECKOTO OMUCaHUs CBOMCTB
CUTHAJIOB U TIoMex; [ o01et
METO/I0JIOTHel CTaTUCTUUYeCKOTO aHau3a
yCTPOWCTB 00pabOTKM CUTHAJIOB M CHHTe3a
OTNTUMAJIbHBIX CCTeM 00paboTKM
CUTHAJIOB B MH()OKOMMYHHUKALIMOHHBIX
cuctemax; [l mepBUYHBIMU HaBbIKAMU
BbIOOpa PyHKIMOHAIBHBIX OI0KOB CHCTEM
OecrnpoBOIHOM CBSI3U U UX 00BeJUHEHUS
JJIsI COBMeCTHOM pabOoThI MPU COCTaB/IEHUN
TIpOeKTa CUCTEMBI, er0 peann3aluu u
TeXHUUEeCKOW IKCIITyaTaluH; ;

OO1mye xapakTepUCTHUKHU T0Ka3aTeseld U KpUTepHeB OLleHHMBAaHWS KOMIIETEeHLIMH Ha BCeX JTarax
TipYBeZieHbl B TabmuLe 2.
Tabmuia 2 — O61Me XapaKTepUCTHUKH TTOKa3aTe/iel ¥ KpUTepueB OLieHWBaHMsl KOMITeTEHLIMI 110 STaram

ITokasarenu u
3HaThb YmeTb Bnanets
KpUTEpUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
yPOBEHbB) Y TeopeTHYe CKUMH TIPaKTUUECKUX YMEHUM, | [IPOBOAMUT OLIEHKY,
3HAHHUSIMH B TIpe/iesiax TpeOyeMbIX /JIsl pa3BUTHS | COBEPILIEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKHUX pelleHnH, paboThI
MOHUMAaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHUMOCTH nipobiem
Xoporto (6a30Beiii | 3HaeT ¢akThl, MpUHIUITE], | O6/asaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
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YPOBEHb) MpOIieCchl, obiye MIPAaKTUYeCKUX YMeHUH, 3aBepilIeHNe 3a/ay B
TIOHATHS B Mpejenax TpeOyeMbIX /JIs pellieHrsT | UCC/IeI0BaHuH,
r3yuaemoii obsactu orpe/ie/iIeHHBIX MMPo0/ieM B | TIPUCIIOCAb/TMBaeT CBOe

o06sacTu ucce[0BaHUs TIOBe/IeHue K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6aiaeT OCHOBHBIMH PaboraeT npu nipsiMomM

0 (oporoBbIit 00IMMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH

YPOBeHb) TSI BBITIOJTHEHUS TIPOCTBIX

3ajay
2 Peanu3anus KOMIeTeHI[UH
2.1 Komnerenuus I1K-16
[IK-16: TOTOBHOCTBbIO M3ydaTb HAyYHO-TEXHHUUYECKYI0 MH(OpMAlMl0, OTeueCTBeHHbIM U

3apy0Oe>XHBIH OTIBIT 10 TEMAaTHKe UCCIeZJOBaHUS.

st hbopMUpOBaHUsT KOMITeTEHLIMK HeOOX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIIeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

OMKCaHUS CITy4YauHbIX
CUTHAJIOB * TIPUHLUTIBI U
OCHOBBI CTaTUCTHUYECKOUN
TeOpHH 0OHapPY>KeHUs,
pas/inyeHus U OLIeHKU
HEeU3BeCTHBIX TTapaMeTpPOB
CUTHAJIOB MPH HaTMUUU
romex; ¢ Gpu3nyeCcKui u
coJiep>KaTe/IbHbIN CMBIC/T U
B3aMMOCBSI3b TIapaMeTPOB
CUrHasa, KOTopble
OTIpeJIeJIsTIOT
NoTeHLUaTbHble
XapaKTepUCTHUKH CUCTeM
oOHapy>keHUst
(pa3nuueHust) rpu
Ha/IMYMU COOCTBEHHOTO
IIymMa MpUeMHBIX
YCTPOUCTB; * TUIIOBbIE
CTPYKTYPbI ONTUMAaJIbHBIX
cucreM 00paboTKu
CUTHAJIOB B
paJiuoTeXHUUEe CKUX
cucTeMax TIpy UX
oOHapy>keHUn
(paznuuenun) Ha hoHe
[IIyMa MPUeMHbBIX
YCTPOMCTB;

CocraB 3HaTb Y™meTb Bnagets
CopeprkaHue * MEeTOZbI * apr'yMeHTUPOBAHO * CrieL{ManbHOU
3TaroB CTaTUCTUYECKOI'O V3/I0KUTh [I0CTaHOBKY TepPMUHOJIOTHEH; *

3a/lauv CTaTUCTUYECKOTO
CUHTe3a ONTHUMAaJIbHOTO
oOHapy>KUTesst —
pa3/inuuTesis TapameTpa
TI0/Ie3HOTO CUTHAA Ha
dhoHe momexu; ©
BBITIO/THATE TUTIOBBIE
pacyeThbl BEPOSITHOCTHBIX
XapaKTepUCTHK
paJIMoTeXHUYEe CKUX
CHUCTEM.

ciocobamu
CTaTUCTHUECKOTO
OMNMCaHUsI CBOMCTB
CHUT'HAJIOB U TIOMEX; *
obmeli MmeTogonoruei
CTaTUCTHUECKOTO aHa/Iu-3a
yCTPOKCTB 00paboTKH
CUT'HAJIOB M CUHTe3a
OTTUMAaJTbHBIX CUCTEM
00pabOTKH CUTHA/OB B
HMH()OKOMMYHHKAITMOHBIX
CHUCTEM.

Buabl 3aHaTHM

* IlpakTnueckue
3aHATUS;

 IlpakTuueckue
3aHATUSA;

* JlaboparopHble
3QHSATHS;
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* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* IlogroroBka K
9K3aMeHy;

* JlabopaTtopHble
3aHATHS;

* Jlekuuuy;

* CamocrosiTe/ibHast
pabora;

* IloaroroBka K
9K3aMeHy;

e (CamocTosiTe/IbHas
paborta;

Wcrnonb3yemMblie * KoutposbHas pabota; | * KoHTposnbHas pabora; | ¢ [lomaliiHee 3a/jaHUeE;
CpeACTBa * JloMalliHee 3a/JaHUE; * JlomalHee 3a/laHue; * Otyet no
OL|eHMBaHHMs e OTYer 1o e OTYeT 10 nabopatopHo# pabore;
nabopatopHoii pabore; nabopatopHoti pabore; e Otuet 1o
* Oruer 1o * Oruer no WHIUBUIYa/IbHOMY
VIHVBU/lya/JIbHOMY VIHVUBU/lyaJIbHOMY 3a/laHuIo;
3a/laHUIO; 3a/laHUIO; * DK3aMeH;
* Orpoc Ha 3aHATHUSX; * Omnpoc Ha 3aHATUSAX; * OK3aMe€H;
e OK3aMeH; * ODK3aMeH;
¢ Tecr; * TecT;
* OK3aMeH; * DK3aMeH;
dopMy/nvMpoBKa TOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHLMM TpuBe/leHa B
Tabmumie 4.
Tabnuiia 4 — IToka3aTe/ii M KpUTEPHUM OI[eHMBAHMsI KOMIIETeHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnagets
OTtmnuHO * 3HaeT paljMOHa/IbHble | * YMeeT MPOAYKTUBHO * CobogHo BnazieeT

(BBICOKMI YPOBEHb)

NpUeMbl U3yUYeHust
HayYHO-TeXHUUE CKOU
nHbopMaluy,
OTeYeCTBEHHOTO U
3apy0eXXHOTO OTIbITa IPU
MCCIIe0BaHUN
MH()OKOMMYHHKALIOHHBI
X CUCTEM.;

13yuaTb HayuHO-
TeXHUUeCKYH0
vHbopMaluio,
OTeueCTBEHHBIN U
3apy0OeXXHBbIH TTpU
WCCJIeI0BaHUN
VH(POKOMMYHHKaL[MOHHbI
X CHCTEM.;

HaBbIKAMU M3y4YeHUsi
HayYHO-TeXHUUECKOU
vHbopMarLuy,
0TeueCTBEHHOTO U
3apy0e>XXHOTO OTIbITA TIPU
WCCIIel0BaHUU
MH(OKOMMYHHKAL[IOHHEI
X CUCTEM.;

Xopotiio (6a30BbIii

* 3HaeT NpUeMsbl

* Ymeer u3syuaTb

* BraneeT HaBbIKaMU

vHdopMarluy,
OTeueCTBEHHOTO U
3apy0eXXHOTO OTIbITa IPU
WCCTIeZJOBaHUN
MH(POKOMMYHHKAI[MOHHBI
X CHUCTEM.;

TeXHUYeCKOU
MH(popMaLuy,
OTeueCTBEHHOTO U
3apy0e)XXHOTO OTIbITa IPH
WCCIIeIOBaHUN
WH(POKOMMYHHKAI[UOHHBI
X CHCTEM.;

YPOBEHb) H3y4yeHUs Hay4yHO- HAay4YHO-TeXHUYEeCKYHO HU3y4eHUs Hay4yHO-
TeXHUYeCKOU vHdOopMaluio, TeXHUYeCKOU
MH(popMaLuy, OTeueCTBEHHBIN U vHdopmMaLy,
0TeYeCTBEHHOI'0 U 3apy0e’KHbIH OIBIT MPH 0TeYeCTBEHHOIO U
3apy0e)KHOTO OTbITa MPU | WCCI/IeI0BaHUM 3apy0e>XHOT0 OTbITa MpU
Hcciaes0BaHun VH(POKOMMYHHKAL[MOHHBI | UCC/e[0BaHUN
MH(POKOMMYHHKAL[MOHHBI | X CUCTEM.; MH(}OKOMMYHUKALOHHBI
X CUCTEM.; X CUCTEM.;
Y0BNETBOPUTE/IbH | ¢ 3HAeT 3/IeMeHTapHbIe * Nwmeer HauasnbHbIE * Buageer otzenbHbIMU
0 (IIOpOroBeIi IIpUeMbI U3yUeHUs MpeACTaB/IEHHUS 110 HaBbIKaMU U3yUeHUsI
YPOBEHb) Hay4YHO-TeXHUYeCKON HU3y4YEeHUIO HAyUYHO- Hay4YHO-TeXHUYeCKON

rH(opMaluy,
OTeueCTBEHHOTO U
3apy0e>XXHOTO OTIbITa TPU
HCC/IeJOBaHUN
MH(MOKOMMYHUKALOHHBI
X CHUCTEM.;
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2.2 Komnerenuus I1K-7
[IK-7: TOTOBHOCTHIO K W3yUeHHIO Hay4YHO-TeXHUUeCKOW WH(OpMal[iid, OTeueCTBEHHOrO W
3apy0e>XXHOTO OTIbITa 110 TeMATHKe MPOeKTa.
st popMuUpoBaHUst KOMIIETeHI[UH HEOOXOAMMO OCYIIIeCTBUTD Psifl 3TAroB. DTarbl (hOPMHUPOBAHUS
KOMIEeTEeHLIUM, NpUMeHsieMble [Jid 5TOr0 BH/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLIeHWBAHUS

TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Ib3yeMble CPeZICTBA Ol€eHUBAHUS

3apy0e>KHOTO OTIbITa TI0
TeMaTHKe MPOeKTa.

3apyOe>KHBIH OITBIT T10
TeMaTHKe MPOeKTa.

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue 3HaTb CMIOCOOBI M3yueHus: | YMeTh U3yuaTh HayuHo- | BiazieTh npuemamu
3TaroB Hay4YHO-TeXHUUe CKOM TeXHUYEeCKYH0 M3yueHHsl HayuHo-

“H(opMal[y, rvHdopmaluto, TeXHUUe CKOU
0TeuyeCTBeHHOTO U OTeueCTBEeHHbIN U vHbopMaluy,

OTEeUeCTBEHHOTO U
3apy0eXXHOTO OTIbITa T10
TeMaTHKe MPOeKTa.

Bunpbl 3aHATHI

* IlpakTnueckue

 IlpakTuueckue

* JlaboparopHble

3aHSATUS; 3aHSATHUS; 3aHSATHUS;
* JlaboparopHbie * JlabGopartopHble * CamocrosiTenbHast
3aHSATUS; 3aHSATHUS; paborta;
* Jlekuuuy; * Jlekumu;
* CamocrodTesbHas * (CamocrosiTe/ibHast
paborta; pabora;
* [loaroroBka K * TloaroroBka K
9K3aMeHy; 9K3aMeHy;
Wcnons3yemblie * KonrtposnbHasi pabora; | * KoHtposbHasi pabora; | * [loMallHee 3a/jaHue;
CpeACTBa * JloMalliHee 3a/jaHUeE; * [lomallHee 3a/laHue; * Otyet no
OLIeHUBaHUS e OTuer mo e OTYeT 10 nabopatopHoii pabore;
naboparopHoii pabore; naboparopHoii pabore; * Otuer 110
* Ortuer 1o e Ortuer no WH/JMBUlyaTbHOMY
VIHJVBU/lya/JIbHOMY VIHUBU/lyaJIbHOMY 3a/1aHUIO;
3a/laHUIO; 3a/laHUIO; * DK3aMmeH;
* Ornipoc Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * OK3aMe€H;
e OK3aMe€H; * ODK3aMeH;
e Tecr; * Tecr;
* DK3aMeH; * DK3aMeH;
dopMynMpoBKa TMoOKa3aTesel U KpUTepHeB OlleHHMBaHUS [laHHOM KOMITeTeHIIMM TpuBe/leHa B
Tabsure 6.
Tabnuiia 6 — IToka3aTesiu M KpUTEPUU OL[eHMBAHMsI KOMIIETeHIIMH Ha 3Tarax
CocraB 3HaTb YmeTb Bnagetb
OminuHo * 3HaeT palMOHAa/IbHbIE | * YMeeT palOHAaIbHO * CBoOogHO Bajeet

(BbICOKMI YPOBEHB)

rpreMbl cbopa 1 aHa/M3a
MH(popMaLy,
OTeYeCTBEHHOTO U
3apy0eXXHOTO OTIbITa [IIsI

cobuparb 1
aHa/IM3uPOBaTh
vHdopmMaluto,
OTeYeCTBEHHbIN U

yMeHHeM cobupaTth 1
aHaIM3UPOBaTh
vH(opMaluto,
OTeueCTBEHHbIN U

(hopmupoBaHus 3apy0e>KHBIM OTIBIT JIJIsI 3apy0e>KHBIM OITBIT /IS
WCXOJHBIX JJaHHBIX TIPU dbopmupoBaHus (dhopmMupoBaHus
TIPOEKTUPOBAaHUU WCXOZIHBIX JJaHHBIX TIPU WCXOZHBIX IaHHBIX TIPU
MH(GOKOMMYHUKALIMOHBIX | TIPOEKTHPOBAaHUHU MPOeKTUPOBAHUU

CHUCTeM U UX 3JIEMEHTOB.;

VMH($OKOMMYHHUKALIMOHBIX
CUCTEM U UX 37IeMEHTOB.;

HMH(OKOMMYHUKALIMOHBIX
CUCTEM U1 UX 3/IEMEHTOB.;
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Xoporiio (6a30BbIit

* 3HaeT Kak cobupark u

* YmeeT cobupars U

* BnazneeT MeTomamMu

YPOBEHb) aHaU3upPOBaTh aHa/U3upPOBaTh cO60OpOM 1 aHaTM30M
MH(pOopMaLuio, VMH(pOopMaLuio, vHdopmMaLy,
OTeueCTBEeHHbIN U OTeueCTBEeHHBIN U 0Te4yeCTBEHHOT0 U
3apy0e’KHBIH OTIBIT /ISt 3apy0Oe)XHbIi OMbIT 15 3apy0e>XHOro OmbITa JiJIst
(hopmupoBaHus dhopMHUpOBaHUs dhopmupoBaHus
VCXO/IHBIX JJaHHBIX MU WCXO/IHBIX JJaHHBIX TIPU WCXOZHBIX JIaHHBIX TIPU
MIPOeKTHPOBaHUHU MIPOeKTHPOBaHUHU MPOeKTUPOBAHUHU
MH(POKOMMYHHKAL[MOHHBI | MH()OKOMMYHHUKALIMOHBIX | HWH(OKOMMYHUKALIMOHHBI
X CUCTeM U UX CUCTEM U UX JIEeMEHTOB.; | X CUCTEM U UX
3/IEMEHTOB.; 3/IEMEHTOB.;

YoBeTBOPUTE/IbH | » 3HaeT 3/ieMeHThl cbopa| ¢ B mpunrume ymeer * YacTUuHO Bazieer

0 (TIOpOroBeIi Y aHasu3a uHpopMariuy, | cobuparh u MeTozamu cbopa u

YPOBEHb) 0TeuYeCTBEHHOI'O U aHa/IM31pPOBaTh aHa/M3a uH(opmMaluy,
3apy0e)KHOTO OrbITa 471t | WH(GOPMALHIO, 0TeueCTBEHHOTO 1
(hopmrpoBaHus OTeueCTBEHHBIN U 3apy0eXXHOTO OTIbITA [IJIsI
VCXO/IHBIX JIaHHBIX MPU 3apy0e’KHBIH OTBIT /IS ¢opmupoBaHus
MIPOEKTHPOBAHUU dbopmupoBaHus WCXOJHBIX IaHHBIX TIPU
MH(POKOMMYHHKAL[MOHHbI | MCXOJHbIX JAHHBIX MPU MPOEKTUPOBAHNH
X CUCTeM U UX MIPOeKTHPOBaHUHU HMH(OKOMMYHUKALIUOHHBI
3/IEMEHTOB.; paJiMoTeXH1Ue CKUX X CHUCTeM U UX

WH(POKOMMYHHKAL[AOHHBI
X CHUCTEeM U UX
3/IEMEHTOB.;

3/IEMEHTOB.;

3 TunoBble KOHTPO/IbHBIE 33/JAHUA
st peanmu3aluy BBIIIETIEPEUMCIEHHBIX 3a7lau 00yYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHus WK WHble MaTepHasbl, HeoOXoAMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa
JesITeIbHOCTH, XapaKTepU3yHOIIMUX STarbl (OPMUPOBaHUSl KOMIIETEHLIMM B MpoOLiecce OCBOEHHs
obpa3oBaTebHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 TecToBBIe 3ajaHUs

— 1. TecToBbIM KOHTpOJIb TIPOBOAUTCS TIO BCEM pasjesiaM AUCLUIIMHBI Bcero umeercsi 163
TeCTOBbIX Borpoca. [IpyMep TUIOBBIX BOIMPOCOB /I TECTOBOIO KOHTPOJIA IO pasfeny «emopynsauus
1udpoBbix curHanoB»: 1. B korepentHoii CIIM reHeparopbl Hecylleii B TiepefaTunke W MpPHUEMHUKE
JO/DKHBI  00/1alaTh TaKOM CTaOM/ILHOCTBIO, uTOOBI (ha3bl BbIZIABAaeMBIX KoJieOaHWM He PacXOAU-THCh
3aMeTHO B TeueHUWe {UMIMY/bCa, CeaHCa CBsI3M, HECKOIbKHUX COTeH WMITyIbCoB}. 2. HekorepeHTHOM
Ha3bIBaeTCsl CUCTeMa repesaud MHGOpMaluM, B KOTOPOW OKuZae-Mble 3HaUeHMs HaualbHbIX (Pa3 BCex
MIPUHUMAaeMbIX WMIY/IbCOB {W3BECTHBI, HEU3-BeCTHBI, OI[eHWBAIOT B Tpoijecce Tmipuema}. 3. B
{KorepeHTHOM, HEKOTepeHTHOH, 4YacTU4yHO-KorepeHTHoW} CIIM mipueM ouepeAHO-TO HKMIYy/IbCa
paccMaTpuBaeTCss KakK TIpUeM CUTHajla C W3BeCTHOW HauanbHOM dasoil. 4. B {korepeHTHOH,
HEKOTepeHTHOW, 4yacThuuHo-KorepeHTHOW} CIIM mpuem ouepefHO-TO MMITy/JbCa pacCMaTpUBaeTCsl Kak
TIpyeM CMrHajla CO C/yualiHOM HauaibHOU (pa-30i, paBHOMEpPHO pacripe/ie/ieHHOM B uHTepBane 0-2m. 5.
buToBasi BeposATHOCTh OIIMOKM Ha BbIXOZe eMOAY/sATopa B ABoMUHON KorepeHTHoW CITU nipu Hanmuunu
aITUTUBHOTO 0e/Ioro IlymMa 3aBUCHT JIWIIL OT: 1) BeJIMUMHBLI pa3HECeHWs] HeCYIUX YacTOT CUTHAJIOB,
COOTBeTCTBYHOIMX cuMBoiaM O u 1; 2) OTHOLUEHUs aMIUIUTYZ, TI0JIe3HOTO CUrHajza M I1ayma; 3)
OTHOLIEHUS] SHEPTUY Pa3HOCTHOTO CMIHasa K CreKTPaJbHOM MJI0OTHOCTH MOIIIHOCTH 1iiyma; 4) OTHOLLIeHHUS
SHepruil CUrHaaoB, COOTBeTCTBYIOLMX cuMBojaMm 0 u 1. 6. [TomMexoyCcTOMUMBOCTh TIPU KOPPEJISILUOHHOM
ripuemMe ompefensieTcsi: 1) BeJIMUMHOM OTHOLIEHUSI CPeJHUX MOIIHOCTEeM CUrHaja M TMOMeXU Ha BXOZe
TIpYeMHHUKA B T10JI0Ce CUrHasa; 2 ) MOIIHOCTBIO CUTHajia Ha BXOZle PMeMHUKA; 3) MOLLIHOCTBIO 1IyMa Ha
BXOZle TIDUEMHUKA; 4) OTHOLLEeHWEeM MOILHOCTH llymMa Ha BbIXOZJe MPUEeMHMKAa K MOIIHOCTU IIIyMa Ha
Bxoze. ITpuMep TUIOBBLIX BOIPOCOB [i/I1 TECTOBOI'O KOHTPOJIA IO paszeny "MHorokaHasbHas nepezjada v
MHOTOCTAHLIMOHHBIA focTyn” 116. Heobxogumoe ycioBHe BO3MOXHOCTH JIMHEMHOTO pasfiesieHust
KaHaJbHBIX CUTHA/JIOB 0e3 B3aMMHBIX TMOMex B MHorokaHanbHOW CIIW: 1) curHabl JO/DKHBI OBITH
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aHAJIOTOBLIMM; 2) CUTHA/bl JO/DKHBI OBITH JIMHEMHO HE3aBUCHMBIMM; 3) CHUTHA/bl [O/DKHBI OBITh
UPpPOBbIMU; 4) CUTHAMBI [O/DKHBI ObITh CiaydalHbiMA. 117. CuHxXpoHu3aius He Tpebyercs: 1) B
MHOrokaHa/ibHbix CIIV ¢ BpeMeHHBIM pa3zesieHreM KaHasoB; 2) B MHOrokaHaibHbix CIIU ¢ KopoBbIM
paszesieHreM KaHaloB. 3) B MHOrOKaHaabHbIX LU(poBbix CIIM ¢ yacTOTHBIM pa3zesieHueM KaHasoB; 4) B
MHOTrOKaHa/IbHbIX aHanoroBbix CIIM ¢ yacTOoTHBIM pasfesieHreM KaHajioB. 118. OpToOroHasbHOCTb
KaHa/IbHbIX CUTHAsIOB Heobxoauma: 1) /il yMeHblileHUs TpeOyeMOoM T0M0Ckl YacToT; 2) [/l YIIPOLeHu s
YCTPOMCTBA pasfie/ieHus] KaHajoB; 3) AJI1 YBe/JWYeHHs OTHOLUeHWS CUrHal/IuyM; 4) A1 yBeludeHus
cKopocTy mepefaud vHpopmaryu. 119. [Ipu ynyioTHeHMH KaHanoB B cucteMe ¢ BPK ucnonb3syror: 1)
MYJIBTUTITIEKCOP; 2) Habop Mo0CcoBBIX GUIBTPOB; 3) 010K reHeparopoB N rapMOHHUECKUX KojiebaHUi 1
cMmecureniedd; 4) 610k N reHepaTopoB OPTOTOHAbHBIX [JBOWYHBIX mMocienoBatenbHocTe. 120. Ilpu
yIJIOTHeHNHM KaHazmoB B cucreMe ¢ YPK wucnosme3ytor: 1) mysbrumsiekcop; 2) Habop IOI0COBBIX
¢unbTpoB; 3) 670K reHepatopoB N rapMoHMUeCKUX KosiebaHuii u cmecuTtesneit; 4) 60k N reHepatopoB
OPTOTOHAJ/IbHBIX [IBOWYHBIX MOCaAeA0oBaTenbHOCTeN. 121. OTaMuMTeIbHOE CBOMCTBO CUHXPOCHTHata: 1)
OH T[epUOANYECKU TIOBTOPSIETCS; 2) HaudadbHbId W KOHEUYHbIM CHMMBOJIBI COBIAJAOT; 3) HE MOXKET
TIOSIBUTHCS B MH(OPMALIMOHHOM T0C/1e/10BaTeIbHOCTH.

3.2 TeMbI JJOMAIIHUX 3aJaHUN

— CsefileHus1 U3 TeOpUM BeposATHOCTeM MaremMaTuueckoe OMMCAaHWE C/ydyalHbIX CHUTHA/NOB U
noMmex CrieKTpasnbHbIM aHa/lNu3 CUrHalI0B ['ayccoBCKUe citydaliHble NpoLecchl OTKIMK JIMHENHBIX CUCTEM
Ha BO3JE€MCTBHE C/Iy4YalHbIX CHMrHasoB ONTUMasbHbIE JUHENHble CUCTeMbl OCHOBBI CTaTMCTHUYECKOM
Teopuu OOHApY)KeHWsI U pa3lWueHHss CUTHAJOB TPY HalIW4Wiu Tomex. [[uckpeTu3aiusi HerpepbIBHBIX
curHanos, ALIIT u LIATI. JIuHeliHbie 6/i0uHbIe KOABI, KOAbl XaMMUHra. L{ukmndyeckue kofel, Koabl BUX .
CkopocTb niepefaur nHpopMaiyy. [IponyckHasi ciocoOHOCTh KaHana. V30bITOUHOCTh M KOAUPOBaHKE B
KaHasiax 0e3 momex. [JeMozyssiiusi LM(POBbIX CUTHAIOB. MHOrOCTaHIIMOHHBIH focTyrn [IpyMep THUIOBBIX
3agau: 3AJAYA Nel 3anmcarh MJIOTHOCTb BEPOSITHOCTH CyMMBI Z(t)=x(t)+y(t) ABYX HeKOppe/JrpOBaHHbIX
rayCCOBCKMX CTaljMOHapHbIX MponeccoB X(t) 1 y(t), IMeIIUX MaTeMaTHyeCcKre OKUZAHUS U IUCIIePCUH,
paBHbIe COOTBETCTBeHHO mXx =2 U my=3, 3AJAUA Ne2 Ha Bxog unTerpupyrowerd RC-1eru nocrynaer
Gesnbrii ym X(t) co crieKTpasibHOM MI0THOCTEIO SO. HaliTi KoppessiiMoHHY 0 (QYHKIMIO HanpsbkeHus Y (t
) Ha emkoctu C. 3AJJAUA Ne3 Ha wuemnb, cOCTaBlAeHHYIO W3 TI0C/Ie[0BaTeJIbHOTO COeJUHEeHUs
MHAYKTUBHOCTU L 1 compotuBneHust R Bo3zelicTByer HaripsbkeHHeX(t), TipeAcTaBrsitoliee coboii Gesbiii
LIyM CO CHeKTpanbHOM miaoTHocTeio SO. Haliaure aucniepcuto HanpspkeHus Y(t) Ha corpotuBieHud R.
3AJAYA Ne4 Ha Bxop nocnepnoBarenbHor RC-ueny ¢ mapamerpamu Lenu :R= 2 Kom, C=0,5 mkd
BO37elicTByeT Oesiblii IIyM CO CIeKTPalbHOW TIJIOTHOCTBIO, paBHOM 0.5 B2/Tu.. Onpegenute
CreKTpaabHYH0 TJIOTHOCTh Tpoljecca Ha ee Bbixoge. 3AJJAYA Ne5 Ha Bxop uHTerpupytoieid RC-uernu
noctynaet Oesblii myM X(t) CO CrieKTpaabHOM TIOTHOCTBIO SO. HallTh 3aKOH yCTaHOBEHHS CpeJHero
KBaZipaTta oTk/uKa y(t) RC-ernu.

3.3 Tembl MHAUBHUYa/NbHBIX 3a/lAHUU

— Tembl WHAMBUAYaNbHbIX 3afaHuii: 1) MaremaThueckoe OIMCaHHWe CWUTHAJIOB U TMOMeX. 2)
KopupoBanue wcrounvka. 3) KopupoBanuwe kaHana. 4) OmubOKdA TIpU JeMOAyISlMd. PereHepariuist
udpoBoro curHana. TUroBoil nMpyuMep WHAMBHUAYaNbHOrO 3ajaHusi: VIHAuBUAYyanbHOe 3a/aHue 4, aara
caauu :xxx Kakmoe U3 3a/jaHuii TIpeiCTaBUTh B BUJIe OT/e/IbHOM Oporopel. Bce pacueTsl COMpOBOXK/ATh
NoAipOOHBIMYU TIOSICHEHUSIMH BIUIOTh /10 TO/ICTAHOBKM YMC/IEHHBIX 3HaueHWi. [locsie 3aBepiiieHHst BCeX
BBIUMCJIEHUM TI0 Ka)KJ 0 M3 3a/jau pe3y/bTaTbl OKPYIVISIIOTCS [0 ABYX 3HAKOB IOC/e JeCATUUHOM TOUKU U
TIPUBO/ISITCS B BU/le TaO/IUIBI B TOM >Ke TIOpsi/IKe, KaK OHU ZiaHbI B 3a7ilaHuu. [TocsieiHee (JOTIOTHUTETBHOE
) 3HaueHue B Tab/IMIe OTBETOB — 3TO CyMMa S BCeX MPUBEIEHHBIX B Hel 3HaUeHUU (KOHTPOJ/IbHAsI CyMMa).
1) Homep BapuaHTa UHIVMBU/yaJbHOTO 3a/laHKs paBeH HoMepy N cTyzleHTa B criMcke rpynmnbl. 2) daiin B
dopmatre Word 2003 ¢ umenem “Damunus-Ipynmna-Homep 3afaHus” HampapiasiTh T0 afpecy:
xxx@mail.ru. Vcrosnb30BaTh MOATBepXKJeHWe 00 OTKPBITMU COOOIIeHHus. BO3MOXKHO mMpe/cTaB/ieHue
TBepAol kormu. 3) OdopmieHre B cooTBeTCTBUM cO cTaHgaptoM TYCYP. Ob6si3aTesibHbl CCBIIKM Ha
WCTOUHUWKH, B T. 4. CcTygeHUeckue. 4) bamiel mo paboTtam, mpejcTaB/ieHHbIM MO3Ke 24 Yac yka3aHHOU
JlaThl, HAUMCJISIFOTCS B TIOJIOBUHHOM pa3Mepe. 5) PaboThl, cofepykalijie NMpU3HAKW KOMIMPOBAHUS, JJaXKe C
TIOZICTAaHOBKOM COOCTBEHHBIX [AHHBIX, paccMaTpuBaThcs He OyayT. 3azaua 1 1) burtoBasi BepOSITHOCTB
omMOKU TpU Tepefade IMQpoBoro curHana VIcTouHWK wuHbOpMalMy co3zfaeT 1MbpoBOM TOTOK B
Merabut B cekyHAy. Ha Bxoj pa-AWOMMHMM C BBIXOZla Tiepe/laTudKa TIOAAeTCsl T0C/Ie/[0BaTe/IbHOCTh
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[ABOUUHBIX PpaZMOMMITY/IbCOB, MOZAY/IMPOBaHHBIX MO 3akoHy M (M=1 gma AM, M=2 pma UM c
OpTOrOHa/bHBIMU cUrHanaMu, M=3 asist ®M). 3azaHa TpeOyemasi BeposiTHOCTb 6UTOBOM 01MbOKYM Poril Ha
BBIXO/Ie ONTHU-Ma/IbHOTO KOTePeHTHOT0 JieMoysisitopa Por u BesmurHa ocnabsenus B imaud F. Ha Bxoze
NpYMeMHUKa NIPUCYTCTBYeT aJAUTUBHBINA Oesblii rayCCOBCKHUI IIyM CO CHeKTpaabHOM MIOTHO-cThio No.
Ormpenennts TpebyeMyro CpeAHIOI0 MOIIHOCTE W TiepefjaBaeMbIX CHrHajoB oboux BuoB (0 u 1) Ge3
WCTO/Ib30BaHus KoppekTupyouero koga (W1), npu ucnons3oBanuu (n,k)-koga XsMMHHra B pexkume
ucripaBieHus: ommbku (W2) u B pexxume obOHapykenusi ommbOku (W3). OmpenenuTt B KaKAOM U3
PEXKMMOB BepOSITHOCTh OWMTOBOM OIIMOKY Ha BBIXOZe MUHUM CBs3u (fekozepa) (PB1, PB2, PBE3). Ilpu
pacueTax CUMTaTb, YTO BEPOSTHOCTh OLIMOKM B KaHase Tepecripoca (peKUM OOHapyKeHUs OIIMOKH)
npeHeOpe)KMMO Majia 10 CpPaBHEHHUIO C BepOSITHOCTBIO TOSIB/IEHUs] MCKaXKeHHOM KOMOMHALIMK Ha BbIXOZe
nekozepa. Ilpumeuanusi: 1) 1nBt=10-12 BT. 2) TIpu BbIUKMC/IEHUW OTHOLIEHWS] CUTHAJI/IITYM HeoOXoAuMOo
YUUTBIBaTh, UYTO /[JIMTENbHOCTh IepefaBaeMbIX KMITY/JIbCOB [O/DKHA YMEHBIIATbCsl MPU yBeIUYeHUH
M30bITOYHOCTH, YTOOBI 00ecreunTh 3a/laHHYI0 CKOPOCTh Tiepefjaur B mH(OpPMALMOHHBIX CHMBOJIOB.
3amaua 2 1) Perenepauus 1judpoBoro curHasa Inpu rnepefiaue Ha Gosblive paccrosiHus Ha xabesbHOI
JIVHWY, COjiep)Kallieil N pereHepaljiOHHbIX YYaCTKOB, pereHepalns [JBOWYHBIX HMITY/JbCOB B IIOTHOM
CMbIC/Ie 3TOTO CJIOBa TPOBOAUTCS JIMIIL B 0OC/Iy)KMBaeMbIX pereHepalMoHHbIX MyHKTax (OPII),
pa3MeIeHHbIX Ha KaKAOM M-M yudacTKe. Ha OCTafmbHBIX yuacTKaxX pa3MelleHbl HeoOCTy>KWBaeMble
pereHeparjionHble MyHKTb! (HPII), B KOTOpBIX BXOAHOM CHUrHa/! JMIIb YycuivBaeTcs. OnpeenuTsb
BEPOSTHOCTH OIIMOKM TTPU JeMOJY/ISILY CUTHa/Ia Ha BbIX0/le HeKorepeHTHOM iHny Por, ecny mipu n=1
3Ta BeqMurHa u3BecTHa [1]. HaliTu oTHomeHue curHan/mym ql, koTopoe mnorpe6oBanoch Obl AJist
obecrieueHrsi TOM »ke BepOSTHOCTH OIIMOKKA Poin Ha BbIXOZle JIMHUW [ JBYX CiiydaeB: 1) Bce
pereHeparopsl — 310 HPII (qHPTI, 1b); 2) Bce pereneparopsl — 310 OPIT (QOPII, ab).

3.4 Tembl OIPOCOB HA 3aHATUAX

— 1. B uem cMmbICa pasHeCcEHHOro nmpuéma CUrHajoB M Kakue B/l pasHeCeHUs Bbl 3HaeTe? 2.
UTo W3MeHUTCSl, eCu IIpU Ompefe/eHUd BcCeX HWH(POPMALMOHHBIX IOHATUA W3MEHUTb OCHOBaHHe
norapugma? [ToBnusieT M 5TO Ha OCHOBHbIE pe3y/bTaThl, KOTOphIe AaéT Teopus uHpopmauuu? 3. KakoBo
Ha3HaueHWe KOJAWpOBaHWs B KaHasie 0Oe3 romex? 4. Uem XOpolll WM IUIOX WCTOUHUK MH(OpMALUH,
obnagarouuii GosbIIol SHTponMer? 5. MOKHO /M TIpY TIOMOILM B3aWMHOM WH(OPMaLMU WU3MepsiTh
CTereHb 3aBUCHMMOCTHU CJIyYalHbIX BeJMYMH W ? Ec/iM 3TO Tak, TO ueM 3TO Jyulle OLIeHKU CTereH!
3aBHCUMOCTH MPH NOMOIIY K03 dULeHTa KOppessiuu?

3.5 JK3aMeHallMOHHBbIE BOTIPOCHI

— 1. Henu u 3agaun auctmmuiviabl TO_CPubC. 2. OnvcaHue cjly4aliHbIX MPOLIECCOB C TTIOMOLLBIO
MHOTOMEDHBIX TJIOTHOCTEM BEPOSITHO-CTU. 3. MaremaTthueckoe OXWJaHWe U [UCIEepCUsi CIy4yaiiHOTro
nipotiecca. 4. KoppensitiioHHast ¢GyHKLMsI, KOBapUaLIMOHHAsl (YHKLMSI ¥ BpeMsi KOppeJsiiUU C/lyuaii-HOTo
rporjecca. 5. Yc/oBUe CTalJMOHAPHOCTH CJIyyaliHOro Mpoliecca B LIMPOKOM M y3KoM cMbicie. CpefHee
3HaueHue, JUCIIePCHsl U KOppessiLMoHHasi (GYHKLMSI CTAllMOHAPHOTO C/IyYyaliHOTO Ipo-1jecca B LIMPOKOM
cmbice. 6. Jprofuyeckye ciaydaiiHble TIpoLecchl. BpeMeHHbIe cpefiHUe XapaKTepuCTUKU. 7. OrnvcaHue
COBOKYMHOCTH [BYX C/Iy4YalHbIX MPOLIECCOB C MOMOLbI0 MHOTOMEpHBIX IUIOTHOCTeM BepOSTHOCTH. 8.
CraluoHapHO CBfi3aHHble W B3aWMHO Sprojuyeckue ciayuaiiHble Tiponeccel. 9. CBoiicTBa
KOppeJISIMOHHON (PyHKIUMY ciyualiHoro mporjecca. 10. CBoicTBa B3aMMHOM KOPPeJILIMOHHON (DyHKLIUH.
11. CnekrtpanbHasi TIJIOTHOCTb U ee CBsi3b C KOPPEe/SIMOHHOM (YHKLMel ciydaliHOro mpo-uecca. 12.
CBoMCTBa CHEKTPaJbHOM IUIOTHOCTH. Pakropusalysl CleKTpanbHOW IUIOTHOCTH. 13. benwld mym u
OenbIii IIIyM C OrpaHUYEHHOM TI0 Tooce CrieKTpoM. Mx koppessituoHHble (yHKumu. 14. [ayccoBckuid
C/ly4aliHbIM TPOLIeCC U ero CBOMCTBA. 15. Y3KOIOJOCHBIM TayCCOBCKUW C/ay4yaliHbIM IIPOLIeCC, €ro
KBa/lpaTypHble cocTap/sitoique. 16. CBolcTBa KBaJpaTypHBbIX COCTAB/SIOIIMX  Y3KOIOJOCHOTO
rayCCOBCKOTO CJydalHOTo miporiecca. 17. OfHoMepHbIe TJIOTHOCTH BEPOSITHOCTEM orubaroriel v ¢a3sbl
Y3KOTIOJIOCHOTO TayCCOB-CKOTO mpotiecca. 18. OgHoMepHasi TJIOTHOCTh BEPOSITHOCTeN orubaroiieii cMmecH
CUTHajIa C y3KOMOo/oCHBIM 1rymMoM. 19. TInoTHOCTh BeposiTHOCTeH (ha30BOi OLIMOKY TpU HaOOAeHUH
CMeCH CHTHaJjIa C Y3KO-TIOJIOCHBIM 1IyMoM. 20. ACUMIITOTUUYeCKHe TUIOTHOCTUA BepOSITHOCTel orubarorieid
v (a3oBoil omMOKM Tpu OOJBLIMX OTHOLIEHUSIX CUTHana K urymy. 21. CBOMCTBa JTMHEMHOW CHUCTEMBI.
XapakTepyucTUKN JIMHEMHOW CHUCTeMbl M CBSI3b MeXAy HUMHU. 22. AHanu3 JMHENHOW CHUCTeMbl B
NepexoHOM pekruMe TIpU CTaljMOHAPHOM BO3ZieMCTBUM. 23. MIMUTaLMs C/ly4alHOrO Tpoliecca ¢ 3a[jaHHOMN
CHEeKTPa/JbHOW  TJIOTHOCThIO. Dopmupyro-uuii  ¢unbtp. 24. AHanu3 JMHEWHOM CUCTeMbI B
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YCTaHOBUBIIIEMCH pexuMe. 25. OKBUBaJIeHTHas LIymMoBas Iojoca. 26. B3auMHasg KoppessalyoHHas
(yHKIMSI BXOJHOTO BO3[EWCTBUS U OTK/IMKA JIMHEMHOW cu-cTeMbl. 27. [locTaHOBKa 3a/jaud IOMCKa
OITHMMa/bHOM CUCTeMBI 10 KPUTEPUIO MOTy4YeHUs] MaKCU-MyMa OTHOILIEHHsI CUTHA/I/IIYM U 110 KPUTEPUIO
MHUHMMYMa CpeIHero KBajjpara OmuOKu. 28. OnTUMU3aLys CUCTeM IyTeM Mo0opa UX rapameTpos. 29.
OnrTrvmanbHble  CUCTeMbl, MaKCUMHU3MpyROlMe  OTHOIIeHue  curHas/muyM. 30. WmnynbcHas
XapakTepUCTHKA U KOMIJIEKCHasi YaCTOTHasl XapaKTepUCTHUKA COoryiacoBaH-HOro (ubrpa. 31. YacToTHas
XapaKTepUCTHKA ONTUMAa/BHOTO (hrbTpa Mpy BO3/eMCTBUH OKpaleHHOro (Hebesoro mryma). 32. TIpsmoii
MeTo/] HeJMHeWHBIX Mpeobpa3oBaHUi ciyuaiiHbIX TiporieccoB. 33. CpeaHee 3HaueHMe TIPOLIECCOB Ha
BbIXoJle KBazipatuuHoro getekropa u ®HU. 34. KoppensiuyoHHass (yHKLMs Tpoliecca Ha BbIXO[e
KBaZlpaTUyHoro Jertekropa. 35. CrekTpasbHas IUIOTHOCTb TIpOLiecCca Ha BbIXOZle KBaJpaTUUHOIO
netekropa. 36. Mudopmauys. Kanan cesasu. JIunus cesasu. 37. [IUCKpeTHble U LM(POBbIe CUTHAJIBI, UX
cTaticTuyeckoe onucanue. 38. Kop, andaBuT Kozja, OCHOBaHUe KOZA. JJUCKpeTHBIM CUTHal, KaK KOZoBast
komMOuHaus. 39. AAIUTUBHBIE U MY/IBTUTIIMKATHBHBIE TToMexH. Hopmasnbhblid Oesbiii mym. 40. MeTtozpt
aHa/IMTUYeCKOro ¥ TeOMeTPUYeCKOro IIpe/iCTaB/IeHUs] CUTHaJ0B U TIOMeX. OHeprud CUTHajloB U
pacCcTossHWe MeXAy HHUMHM, He3aBUCUMOCTb W OpPTOrOHa/JbHOCTh CUrHajoB. 41. Mopenb cucTeMbl
niepeiaur uHpopmaruu. 42. OCHOBHasi TepMUHOJIOTHS B 00s1acTy LpoBoit cBsi3u. 43. OCHOBHbIE 3Tarlbl
npeoOpa3oBaHMs CUTHAMA B LM(POBBIX cUCTeMax CBs3H. 44. [IucKpeTH3alysi BO BpeMeHH HellpepLIBHOTO
curHazia. BoccraHoB/ieHHe HelpepbIBHOIO CWrHajna w3 AuckpetHoro. IIlym guckperusayuu. 45.
Mopynsauys UMITy/IbCHOM Hecyllel HemnpepblBHbIM curHasom. AM, HIIVM, BUM, Buz criekTpos. 46.
ATIIT u OATI. OcHOBHBIE XapaKTePUCTUKY, LIYyM KBaHTOBaHUS, KOMITaHAVpoBaHUe. VIMITy/IbCHO-KO0Bast
monynstus (MKM), ocHoBHOM 1mdpoBoii curHan. 47. KonvuecTBo UHGOPMALIUY, eIUHULbI U3MepeHuUs,
coricTBa. CobcTBeHHasi MHGOPMa-1[|si, SHTPOIHS], U30BITOUHOCTb. 48. DHTPOMUS TMOC/IeI0BaTeIbHOCTU
CUMBOJIOB. YCJIOBHAsi SHTPOIUS, y/e/bHasi SHTPOMUs, W30BITOUYHOCTb W TIPUUMHBI ee TosiBieHus. 49.
CpenHsis B3auMHasi MH(popMaiusi. CKOpOCTb CO37laHMsl, CKOPOCTb TMepefjaud U CKOPOCTb IOTepU
uHpopmaruu. TexHuueckass CKOpoOCTb Tmepefaud uHpopmauuu. 50. VH(opmanus B HelpepbIBHBIX
curHanax. /JuddepeHiyanbHas SHTPONUS HENPepbIBHO-TO OTCUeTa. YC/IOBHas AuddepeHLdaabHast
saTpormst. 51. IIpomyckHas crlocoGHOCTh AMCKPETHOTO KaHasa CBsi3H, ompeseneHue. [IpormyckHasi crio-
COOHOCTh JBOMYHOTO CHMMETPHUYHOrO KaHaja. IIporyckHasi CriocoOHOCTb HerpepbIBHO-TO KaHaja.
OHepreTuueckas ¥ 4yactotHas 3¢dekTrBHOCTL. 52. CornacoBaHue KaHalaa C UICTOUHMKOM WH(MOpMaIuu.
Kop, andasur kopa, ocHoBaHue koja. Kmaccudukauys kopos. KogupoBaHue uctouHvka. Teopema
[ITenHoHa A1 KaHa-nMa 6e3 momex. DddeKTUBHBIE KOAbI, MPUHIUILI 3P(PEeKTUBHOTO KOAUPOBaHUSA. 53.
Kop Xaddmana, npuMep KoaupoBaHus andaBuTa U3 4-X CUMBOJIOB C BepossiTHoCTsMH (1/8, 1/8, 1/4, 1/2),
M30BITOUHOCTb U 3(hPEKTUBHOCTh 70 U Tociae KoaupoBauus. 54. Kox IllenHona - daHo, mpumep
KOAUpOBaHUsS andaBuTa W3 4-X CUMBOJIOB C BepositHO-ctamu (1/8, 1/8, 1/4, 1/2), u306BITOUHOCTH U
3¢ deKTUBHOCTE /10 U mocje kogupoBaHus. 55. Cxkatve uHdopmaiuu. AnroputMm Jlemmnena —3uBa. 56.
KopupoBanue B KaHase C momexamd. IIpsiMasi U obOpaTHasi TeopeMbl O KoAWpoBaHUH. OCHOBHBIE
TIPUHLIMTIBL TIOMEX0yCTOMUMBOTO KoaupoBaHus. Kiaccudukanus kofoB. 57. JInHeliHble O/10UHbIE KOZBI.
leomeTpuueckoe Tipe[cTaBieHne Kofa. KopoBoe paccTosi-HHe, KpaTHOCTb OOHapy)KWBaeMbIX WU
UCTpaB/sieMblx omMOOK. 58. JIuHeliHble O/I0YHBIE KOJBI C OAHOKPAaTHOW TIPOBEPKOW HA UETHOCTb.
CuH/IpoMHBIe U TIPOBepOYHbIe COOTHOLIeHUs. Cxema Kojiepa U Aekoepa 59. JIuHelHble 6110UHbIe KOZBI C
IIPOBEPKOM Ha 4eTHOCTb. [IponsBoasias u npoBepoyHas MaTpuLbl. IIprBesieHre K KAHOHUUE CKOMY BUZY.
Ornpesiesienre KofoBoro pacctosinus 1o marpuiaM G u H. 60. Kog Xemmunra. CpoiictBa. CTpyKTypa
TIPOU3BO/ALLIEH M MPOBEPOYHOU MaTpull. CHU-cTeMaTthueckuit ko XsmmuHra (7,4). Kogep u gekogep. 61.
HepaBenctBo XsmmuHra. Ero ¢usmueckuii cMbicl M 3HauyeHWe B TeOPUM KOAUPOBaHUsA. 62.
OpToroHasibHble U OMOpTOrOHa/bHBIe KOAbl. Marpuiia Ajamapa. 63. Ilukmuueckue kofpl. OCHOBHBIE
cBoticTBa. [TomMHOMUaMbHOE TIpe/iCTaB/ieHre, TIPOU3-BOSIINNA U MPOBEPOUHBINA TTOMMHOMBI. TpeboBaHus
K IIPOU3BOJSALLIEMY MOMHOMY. 64. LIuknnyeckue Kofbl. AJITOPUTMBI KOAUPOBAHUA LIUK/INYECKOIO KOZa,
cxeMa Kofiepa CH-CTeMaThUuecKoro Koza. 65. AJITOPUTM [eKOAWPOBaHUS LMK/IMYECKOro Koja, Cxema
Jlekoziepa LIMK/IMYyeckKoro koga. 66. Luknnueckue koabl X3MMmuHra, koael bBUX. 67. CBepTouHble KOZBI.
OCHOBHBIe CBOMCTBA, TTPOU3BO/ISALLME TTOTMHOMBI, TIPUMeEP KOZiepa CO CKOPOCThIO Kojia 1/2. 68. TToHsiTHe 0
MaTPUUHbBIX, KaCKa[HBIX U TypOokogax. 69. Vcrmonb30BaHe KaHasa mepecrpoca. Buibl oOpaTHOM CBsSI3U.
OmnpesienieHre BeposITHO-CTel OIIMOOK Mpu paboTe fAekofiepa B peXkrMe OOHapy)KeHHsi OIIMOOK Tpu
He3aBUCHUMBIX olMOKax. butoBasi BepossitHOCTh ommbku. 70. OnpesenieHre BepOSTHOCTeH OMIMOOK TpU
pabote fieko/iepa B pe)KMMe HCIpaB/ieHUs OIIMOOK TMPY He3aBUCUMBIX OIIMOKaxX. BUTOBasi BEPOSITHOCTD
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ommbku. 71. Moaynsiysi rapMOHUYECKOW Hecyled IudpoBeiM curHasioMm. AM, UM, ®M, otHOCH-
TenbHass wiu JguddepeHumanbHas M (ODPM). IlpuurvHa ee mnpuMeHeHus. 72. Mogynsus
rapMOHHYECKOW HeCyllleld aHa/noroBelM curHaaioM. AM, UM, @M, ogHono-nocHas AM (AMOBII). Bug
CTIeKTPOB  MOJYIMPOBAaHHBIX CUTHAJIOB M TIoJloca 4acToT, TpeOyemass [y mepefjaun. 73.
MHOronosvL¥oHHble MeTOAbl MOAYJALMM U TIPUYMHBI WX [pUMeHeHUs. 74. MeXCUMBOJIbHAas
vHTep(depeHLUst U METO/bI ee yCTpaHeHUsl. Moy siliusi OPTOrOHa/Ib-HbIX HECYLUX LIU(PPOBLIM CUTHATIOM
(opTOroHasibHBIE YACTOTHO-pa3feneHHble curHaabl, OFDM). 75. Kommpomuccel mpyd MCHOIb30BaHUU
MOZY/ISILIUM Y KOAUPOBaHMUS, 1[eJid pa3paboTurKa CUCTeM CBSI3U, XapaKTepPUCTUKA BEPOSITHOCTH TOSIB/IEHUS
omurOKY, MUHMMAasbHasl IM-pUHA Tosiockl TIo HatikBucty, TeopeMa IlleHHOHa-Xapmid O TPOMYCKHOMN
crocobHO-CTU KaHasna. 76. IlepemexeHue (MHTEP/IMBUHI) CHMBOJIOB, LIeJlM U MeTOZAbI TIPUMeHeHHsI.
BapuaHTel TO-cTpoeHUsi miepeMexxutesnieidr. 77. CkpembnvpoBanue. llemn mpumenenus. Iloctpoenue
ckpeMbsiepa Ha 6a3e peKypcuBHO-TO 1udpoBoro ¢uibTpa. 78. MHOXKeCTBEeHHbIN JOCTYIl C YaCTOTHBIM
paszieleHMeM  KaHa/loB. JIOCTOMHCTBA U  HeJO-CTaTKW, MeXX[yKaHa/bHble HCKaKeHus. /9.
MHoOKeCTBeHHbIM [IOCTYIlT C BpPEMEHHbIM pa3jefeHreM KaHaloB. [JOCTOMHCTBA U HeNO-CTaTKH,
MeXXayKaHanbHble WCKakeHUs. 80. MHO)KeCTBeHHbIM [OCTYI C KOJOBBIM pasfie/ieHMeM KaHajoB. 81.
Pacimpenue cnektpa. Ilpsmoe pacimpenve (Metog npsiMoil nocrefoBarenbHOCTH). 82. Pacmmpenue
criekTpa. MeTo bl IPOrpaMMHOM CKauKooOpa3HO# repecTpoKy YacToThl. 83. OpTOroHa/ibHOe YaCTOTHOE
yrotHeHue KaHanoB (OFDMA) 84. emoayssitys MGPOBbIX cCUrHaioB. KoppesiuoHHbIN NPUeMHUK 1
cornacoBaHHbeIM unbTp. 85. Hdemopynsuus 1udpoBbix curHasoB. KorepeHTHOCTH (CcHH(bA3HOCTB).
KorepeHTHbIe, KBa3UKOrepeHTHbIEe U HeKorepeHTHble cucTeMbl. CUHXpoHM3anus. 86. Ilprem curHanos B
YCJIOBUSIX MHOTOJIyueBOCTH. MeTozabl 0O0pbOBI C MHOTO/MyueBOCThIO. 87. PapuopeneliHbie JTMHUU.
PeTpaHcisius v pereHeparjysi CUrHasoB.

3.6 TeMbI KOHTPO/IbHBIX PadoOT

— 3AJAYA  Nel 3ammcaTb IUJIOTHOCTb  BEpPOSTHOCTHM  cymmbl  z(t)=x(t)+y(t) AByX
HEKOpPe/MPOBaHHbIX I'ayCCOBCKUX CTAlJMOHapHbIX mporeccoB X(t) M y(t), UMEIMX MaTeMaTuyecKue
OKWJaHUA U JUCIIepCUU, PaBHbIe COOTBeTCTBeHHO mX =2 U my=3, 3AJAYA Ne2 3anucarb MJI0THOCTb
BEPOSITHOCTU pa3HOCTHU Z(t)=x(t)-y(t) AByX HEKOppe/JIUpPOBaHHBIX rayCCOBCKMX CTAljMOHAPHBIX MPOLeCCOB
x(t) u y(t), UMeloLLMX MaTeMaThuecKre O)KUAAHUS U AUCTIePCUM, paBHble COOTBETCTBEHHO MX =3 U my=2,
3AJAYA Ne3 /lucmepcusi CTaLMOHAPHOTO Y3KOMOJOCHOTO TayCCOBCKOTO Tipoliecca paBHa 4 . Haiiaure
TUIOTHOCTh BEPOSITHOCTEM M MaTeMaThdecKoe OXKuzaHue orubOaroieit 3toro mporecca. 3ATAYA Ned Ha
BX0J] MHTerpupytoieii RC-1ieru noctymnaet 6enbiid mym X(t) co crieKTpanabHOU MaoTHOCTRIO SO. Haiiti
B3aUMHYIO KOPPe/SIIUOHHYI0 (PYHKLMIO0 BXOJHOTO Bo3zelcTBUsA X(t) u oTkauKa Y(t) RC-uenu. 3AJAYA
Ne5 Ompefendr BeposITHOCTb TOTO, YTO 3HAY€HWs] CTaLMOHApPHOTO TrayCCOBCKOrO Iipolecca C
napamerpamu mMA=0, 0A=3B mnpesbiaror 2 B. 3AJAYA Ne6 Ha wuenb, COCTaBIeHHYH U3
M0CJIe[I0BaTe/IbHOTO COeJUHEHUS] UHAYKTUBHOCTH L 1 conpotuBnenus R Bo3geicTByeT HanpsbkeHUe X(t),
npescTaBsiioniee coboil Genblii mIyM €O crieKTpasibHOM IwioTHOCThIO SO. Haligurte avcriepcuio
HanpsokeHust Y(t) Ha conportusneHuu R. 3AZTAYA No7 Ha Bxop mnocnefoBarenbHor RC-menu c
napametpamu neru :R= 2 Kom, C=0,5 Mk} Bo3zeiicTByeT Oesblii IIyM CO CHEKTPaTbHOM MIOTHOCTHIO,
pasHoii 0.5 B2/T'Li.. OnpezeniuTe CrieKTpaabHYO IJIOTHOCTH MPOLiecca Ha ee BhIXOJe.

3.7 Tembl 1a00pPaTOPHBIX PadoOT
— CnekTpbl UMMNYJ/ILCHO-MOAY/TUPOBAHHBIX CUTHA/OB. [Ipeobpa3oBaresii HeMIPePBIBHBIX BeJTMUWH
B 1IdpoBoii ko CucteMa CBSI3U C JiebTa-MoAyssiyeid. Kogsl ¢ mpoBepkoii Ha ueTHOCTh L{ukinueckre
Ko/bl. MaTeMaTnueckoe OMucaHue Cy4yailHbIX CUrHanoB. CTaTUCTUUeCKUe CBOWCTBA CMeCH pery/sipHOro
CUTHajIa ¥ Y3KOTOJIOCHOTO CTAl[IOHAPHOTO rayCCOBCKOTO IyMa. OnTUManbHOe 0OHapyKeHue TI0/1e3HOTO
curHasna Ha ¢oHe 1yma. VMi3yueHre MeTO/IOB OLIEHKM HEM3BECTHBIX [1apaMeTpPOB M0JIe3HbIX CUTHAJIOB MPU
Ha/TMYUU MOMeX.

4 MeToanuecKue MaTrepua/abl
Ins obecrieuenust mpoiiecca oOyueHUst W pellieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIeAyIOIIe
Marepuarbl:
— MeTOoMYeCKHe MaTepuasbl, OMNpejesioe TpOLeypbl OLIEHMBAaHUS 3HaHWM, YMeHHH,
HaBBbIKOB U (W/IM) OMbITa [esITeJIbHOCTH, XapaKTepU3YIOL[UX 3Tarbl (Op-MUPOBAaHMSI KOMIETEHLUH,
corsiacHo 11. 12 paboueii TporpaMmel.
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4.1. OcHoBHas UTeparypa

1. 1. TEOPUSA OJEKTPMYECKON CBA3U: YuebHoe mocobue / Akymnuuer FO. II.,
bepurapatr  A. C. - 2015. 196 c. [DOnektpoHHmlii pecypc] - Pexum gocrtyna:
http://edu.tusur.ru/publications/5858, cBo6oAHbIH.

2. 2. Tankun B. A. IIudpoBasi MoOWIbHasE pafIMOCBsI3b: YueOHOe rocobue s By30B. ['pud
YMO / B. A. T'asikuH.- 2-e u3f. niepepa0. u Aot - M.: Topsiuast munaus-TenekoM, 2012. - 592 c.: (YuebHoe
noco6ue) (CrieruasbHOCTD JIJis1 BBICIIMX YueOHBIX 3aBefieHui). (40 3k3.) (Hammuue B 6ubmmoreke TYCYP
- 40 9K3.)

4.2. lonoHUTe/IbHAA IMTepaTypa

1. 1. UymakoB A.C. OCHOBBI CTaTUCTUYECKOW PpafIMOTEXHUKU: YdeOHOoe mocobue.- Tomck:
ToMCKMI. rOCyapCTBEHHbI YHUBEPCUTET CUCTEM yIpaB/ieHUsl U pafuo3neKTpoHuky, 2003. -394 c.:un.
(Hamuue B 6ubmoreke TYCYP - 59 3k3.)

2. 2. JleBuH B.P. TeopeTrueckrie OCHOBbI CTaTUCTUUECKOU pafIMOTEXHUKHU B 3 KH. KHura 1, 2-e
u3f., nepepab. - M. : CoBetckoe pazavo, 1974 - 552 c. : un., Tabn. (Hamuue B 6ubmioreke TYCYP - 29
9K3.)

3. 3. YueGHoe mocobme «COOpPHMK 3afjau T0 TEOPUM BEPOSTHOCTeM W MaTeMaThueCKOn
CTaTUCTHKE:»: 00yuaromuxcs 1o Harpasaenusm 210400 (11.03.01) «PaguoTexnuka», 210700 (11.03.02)
«Tenekommynukatmun» 1 210601 (11.05.01) «PaguosmeKTpoHHbIE CUCTeMbI U KOMILIEKChbl» / bepHrapar
A. C,, UymakoB A. C., I'pomoB B. A. - 2014. 160 c. [DneKTpoHHBIM pecypc] - Pexxum pgocTtyma:
http://edu.tusur.ru/publications/4940, cBoOOAHBII.

4. 4. BackakoB C.M. PaguorexHuueckye 1[eNy U CUTHA/bL: Y4eOHUK Jjis By30B. — M.: Bricias
mkona, 2005. — 462[2] c. — 302 3k3. (Hammure B 6ubmmoreke TYCYP - 302 3k3.)

5. 10. BonkoB JI. H. Cuctemsl 1iudppoBoi paauocBsi3u. ba3oBble MeTOAbl Y XapaKTepHUCTHUKMU:
YuebHoe nocobue ass By3oB / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. IlluHakoB. - M.: Dko-TpeH/3,
2005. - 390 c.: (bubmoreka MTC & GSM). (42 3k3.) (Hanuure B 6ubmmoreke TYCYP - 42 3k3.)

6. 11. Bepuep M. OcHOBBI KogupoBaHUs: YueOHUK Ayisi By30B: [lep. ¢ Hem. / M. Bephep; mep.:
O. K. 3uranrupos. - M.: Texnocdepa, 2006. - 286 c. - (Mup nporpammupoBanus; VIII, 03). (49 3k3.)
(Hamuue B 6ubmoreke TYCYP - 49 3k3.)

7. 12. PagrocucteMsl niepeaur wHbopMariyy : YuebHoe mocobue st By30B / B. A. Bacun [u
ap.l; pen.: U. b. ®enopos, B. B. KanmbikoB. - M.: Topsiuasi nuHusi-Tenekom, 2005, 471c., 50 k3.
(Hanmnuue B 6ubmmoteke TYCYP - 50 3k3.)

8. 13. I'apanun M.B., Xypasnes B.U., Kynerun C.B. Cucremsl 1 ceTu nepesauv UH$opMaLyu:
Yue6. mocobue st By3oB. — M.: Pagro u cBs3b, 2001. — 336 c., 9 3k3. (Hamuuue B 6ubmioreke TYCYP -
9 9K3.)

9. 14. Kpyk b.N., TIlonantononyno B.H., [llysanos B.II. TerekoMMyHUKaLMOHHbIE CUCTEMBI U
cetu: Yue6Hoe mocobue. B 3 Tomax. Tom 1 — CoBpemennsie TexHonoruw/ Ilog pen. mpod. B.IT.
[llyBanoBa. — U3n. 3-e, ucrip. u gomn. — M.: Topsuas nunus —Tenekom 2005. — 648 c.: wn., 70 3k3.
(Hamuue B 6ubmoreke TYCYP - 70 3k3.)

4.3. YueOHO-MeTOANYeCKOe M0Co0He U MPOrpaMMHOe odecrieueHne

1. 1. Cratucthueckas pafIMOTeXHWKAa W pasrodu3vKa: YuebOHO - MeToAuueckoe rocobue s
TpoBeZieHust TabopaTOpHBIX PaboT M caMocTosiTeNTbHOU paboTel cTyaeHToB / UymakoB A. C. - 2012. 30 c.
[DnekTpoHHsIM pecypc] - Pexxuim goctyma: http://edu.tusur.ru/publications/1746, cBo60oaHBIH.

2. 2. Teopus 51MeKTPUUECKOW CBS3M: YueOHO - MeToAuueckoe TocoOue /i TMpOBeAeHus
TIPAKTUUECKUX 3aHATHNA M CaMOCTOSITe/IbHOM paboThl cTymeHTOB / AkymuauueB FO. I1. - 2012. 202 c.
[DnekTponHbIii pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1758, cBoG0 HBIT.

3. 3. Teopusi u TexHuKa mnepejaud MHGopMaLMM : MeToguueckue yKa3aHUs MO TPOBEAEHUIO
nabopaTopHBIX PabOT M OpraHM3allu CaMOCTOSATEIbLHOW paboThl cTyeHTOB / HoBukoB A. B., bepHrapar
A. C. - 2015. 48 c. [DnektpoHHbIM pecypc] - Pexxum pocrtyna: http://edu.tusur.ru/publications/4978,
CBOOOJIHBIM.

4. 4. AHaiM3 THUIOBOTO paJMOTEXHWYECKOTO 3BeHa: YueOHO-MeToAuueckoe I[ocobue 10
BBITIOJTHEHUIO KYPCOBOHM DPabOThI (pacyeTHOTO 3a/laHMsl, CaMOCTOSITe/TbHOW paboThl) TIO JUCLIUTUTHHE
«CraTuCcTHUeCKas pafiIuOTeXHUKa U paauodusvka» / bepurapar A. C. - 2012. 36 c. [D1eKTpoHHbIN
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1748, cBo60HBIT.

5. 5. TEOPUS JJIEKTPUUECKOW CBS3U: Yue6HO - MeToguueckoe TII0co6He s
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TIpOBe/IeHUs] 1abopaTOpHBIX PabOT U CAMOCTOSTENBHON pabOoThI CTYAEHTOB MO AMCIUIUINHE «Teopus
JeKTpuueckor cBs3u». / AkynuHuueB FO. I1. - 2015. 124 c. [DneKTpoHHBIM pecypc] - Pexxum pocrtymna:
http://edu.tusur.ru/publications/5860, cBOOGOIHBIH.

6. 6. MHorokaHanbHasi 1udpoBas cucrema Tiepefaud HHMopMalUU: YuebOHO-MeToAUYeCcKoe
nocoOue TIO BBHITIOJTHEHHIO KypCOBOTO IPOEKTa (pacyeTHOTO 3aflaHUsl, CAMOCTOSITEbHOM pPaboThI) 10
qucuuriinHe «Teopusi anekTpuueckor cBsisu» / AkynunuueB FO. I1., bepurapar A. C. - 2012. 41 c.
[DnekTponHbIii pecypc] - Pexkum goctyma: http://edu.tusur.ru/publications/1753, cBoGOJHBIT.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPAaBOYHbIE M TOMCKOBBIE CHCTeMbI
1. HayuHo-o6pa3oBarenbHbiii mopran TYCYPa - http://edu.tusur.ru/
2. bubnuoreka TYCYPa - http://lib.tusur.ru/
3. OnepanyoHHasi cucteMa Windows.
6. MathCad
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