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

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

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

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

HanpagnenHocts (mpo¢ub): CucTeMbl pafiMOCBSA3M U PaUOA0CTyIIA

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadezpa: TOP, Kadeapa TesiekoMMyHUKAIMH M OCHOB PaJ0TeXHUKH

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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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokosn Ne 3 0T« 3 » 11 2016 1|

JINCT COTJIACOBAHUM

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__ ropa,

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

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

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

TOP Hemugos A. .
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

HOucturvHa «TeopeTHueckre OCHOBBI CTaTUCTHUECKOW PAJMOTEXHUKU W OeCITPOBOIHOW CBSI3M»
(F1.B.[IB.2.1) oTHOCHTCs K 610Ky 1 (BapriaTMBHAsI YacCTh).

[pepiiecTByOIMMH  AUCLUIUIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUsS, SIBJSIOTCS
cefywoliyde OUCLUUIUIMHBLI:  Marematuka, CuWrHasbl 3/7eKTpOCBsi3d, Teopusi BepoATHOCTEM U
MareMaTrhyeckast CTaTUCTHUKA, Teopusi 37eKTpUueCKUX LieTei.

[Mocnenywmumu  aAuCUUIUIMHAMK  siBisitoTcsi:  OOrmiass Teopusi cBs3u, CeTeBble TeXHOIOTUA
BBICOKOCKOPOCTHOM Tiepe/iauu laHHbIX, CeTH CBSI3U U CUCTeMbl KOMMYTaLUH.

3. TpeboBaHus K pe3y/jbTaTaM 0CBOEHHS JJUCIUII/THHBI

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

— TIK-7 roTOBHOCTBIO K W3YU€HHIO HAyuHO-TEXHHYECKOWM HWH(OpMallid, OTeYeCTBEHHOIO M
3apy0e>XXHOTO OTIbITa 110 TeMaTHKe IPOeKTa;

— TJIK-16 TrOTOBHOCTbIO M3yuaThb HAyYHO-TEeXHWYECKYyl0 WH(POpMalvl0, OTeYeCTBEeHHbIM U
3apy0e)XHbIH OTIBIT [0 TeEMaTHKe WCC/IeJOBaHuS;

B pesynbraTte usyuyeHus JUCLUIUIMHBI CTYAEHT JOJDKEH:

— 3Harb [ MaTeMaTyeCcKre MO/ie/id CUTHA/IOB U NoMeX; [| MPUHLIMITBI MU OCHOBBI CTaTUCTHUYeCKOU
TeOpUM 0OHAPY)KEeHUS], Pa3/TMUeHUs] U OLIeHKU HeM3BEeCTHBIX MapaMeTPOB CUTHAIOB MPU HAJTMUWU TTIOMEX;
0 du3nueckuid U copeprKaTe/ibHbl CMBIC/TI U B3aUMOCBSI3b MapaMeTPOB CUTHasa, KOTOpble OIpefesisioT
TIOTeHIMa/IbHbIe XapaKTePUCTUKH CHUCTeM OOHapy)XeHUs (pa3/MueHus)) W OLeHKH TlapaMeTpOB IIpH
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Ha/IMUYMd COOCTBEHHOTO IITyMa TPHEMHBIX YCTPOHWCTB; (I THUTIOBbIE 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 TpeOOBaHWsS K KauyeCcTBY YCIyT, o0OecreurBaeMbIX pa3TAYHBIMU
COBpPeMeHHBbIMH TeXHOJIOTHUSIMU MOOUTbHOM CBSI3U.

— yMmerb [ aprymMeHTHPOBAaHO W3/IOKUTh TIOCTAHOBKY 3aZlaud CTaTUCTUUYECKOTO CHHTe3a
OTNTUMAJILHOTO OOHApY)KUTeNsT — pa3/IMuuuTe/isl T0JIe3HOT0 CHTHajda Ha ¢oHe moMexu; [ BBITOIHSTH
TUTIOBbIE pPacyeTbl BEPOSITHOCTHBIX XapaKTepUCTUK CHUCTeM OOHapykeHUs W miepefaud uHpopmarmu; [
BbIOMPATh Ha MIPAKTHUKE TUIT COBPEMEHHOM TE€XHOJIOTHH [Ijisi OPraHM3al[ii MOOW/TBHOMN CBSI3U KOHKPETHOTO
nipoekTa; [ pa3pabarbiBaTh 1 000CHOBBIBATb COOTBETCTBYIOLIME TEXHIUUECKOMY 3a[JaHUI0 Y COBDEMEHHOMY
YPOBHIO Da3BUTUSI TEOPUHM U TEXHUKU CTPYKTYpPHbIe CXeMbl CHUCTEeM CBSI3U U  apXUTEKTypy
COOTBETCTBYIOIIMX MOOW/IBbHBIX CeTell C y4eToM YCJIOBHUM WX SKCIUTyaTal[iH, BK/Iouasi TpeOoBaHUS
KOHOMHKH, KauecTBa IPej0CTaB/sIeMbIX YCIYT, OXPaHbl TPy/Aa U OKpy»Katolriel cpensl; | 000CHOBaHHO
BbIOMpaTh (PYHKI[MOHA/IbHEIE OJIOKM CHCTEM M CeTel CBA3M C y4eTOM TpeOOBaHHI 3/IeKTPOMarHUTHOMN
COBMECTHMOCTH, TEXHOJIOTUUHOCTH, yA00CTBA W HAJEKHOCTU SKCIUTyaTallid, SKOHOMHUYECKOW U
cniekTpa/sibHOM 3 dekTrBHOCTH; [ OCYIIeCTBAATh pacyeT WIM 0OOCHOBAHHBIM BBLIOOp 3HAUEHMI
rapaMeTpoB (PYHKI[MOHA/IbHBIX OJIOKOB CHUCTEM CBSI3U Ha OCHOBE pe3y/bTaTOB aHajau3a TpebOBaHUM K
KaueCTBY TPeJ0CTaB/sIeMbIX YC/IYT, CTPEMSICh K UX TeXHUKO-IKOHOMHUYeCKOW onTuMu3aLu; [ mpoBogUTh
MMUTAL[MOHHBIN UK HaTypPHBIM 3KCIIEPUMEHT 10 M3MePeHUI0 OCHOBHBIX TOKa3aTesiell U XapaKTepUCTUK
cucTeM U WX (YHKIMOHAIbHBIX 0/10KOB. [ OBITH TOTOBBIM OCBaMBaTh MPUHIMUIBI PabOTHI, TEXHUUECKUe
XapaKTePUCTUKU W KOHCTPYKTHUBHBbIE 0COOEHHOCTH MCIT0/Ib3yeMOro 000pyZOBaHHS U CPEJICTB Iepeaunt
MH(OPMAL1H, OCYIIeCTBATh X TEXHUUECKYH SKCIUTyaTaluio.

— Biaagets [ crieriabHON TepMUHOIOTHER; (I criocobamMu CTaTUCTUYECKOTO OMUCAHUST CBOHCTB
CUTHAJIOB U 1oMex; [ 0b11ieil MeTozi0/10rHel CTaTUCTUUeCKOTO aHaik3a YCTPOMCTB 06paboTKY CUTHATIOB U
CHHTEe3a ONTHUMa/IbHbIX CUCTeM 00pabOTKM CUTHAloOB B WHGMOKOMMYHHMKALIMOHHBIX CHCTeMax; [
TepBUYHBIMM HaBbIKaMHM BbIOOpa (YHKLMOHANbHBIX OI0KOB cucTeM OeCrpOBOAHOM CBSI3U U UX
o0beVHEHUs /IJI1 COBMECTHOW pabOThl TIPU COCTAB/IEHWM TIPOEKTa CUCTEMBI, €ro peanu3alud U
TeXHUYeCKOU IKCIITyaTalvu;

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBseT 6.0 3aueTHbIX eJUHMIIBI W TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTUHBI

Busl yueGHOM AesSTeTbHOCTU Bcero uacos CemecTpsbl
5 cemecTp
AynutopHbie 3aHSTHS (BCEro) 108 108
Jlexkuuu 36 36
[IpakTyeckue 3aHATUSA 36 36
JlabopaTtopHbIe 3aHATHS 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
IToaroroBka K nmpakTHUeCKUM 3aHATUAM, CeMUHapam 23 23
Bcero (6e3 sk3ameHa) 180 180
IToaroroBka u c/laua 5K3amMeHa 36 36
OO0111ast TPYJ0EMKOCTB Yac 216 216
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3auetHble Equnuiel TpyzoemMkocTr

6.0

6.0

Tabmuia 5.1 — Pa3zgenbl AUCLMIVIMHEBI U BUJbI 3aHSTUN

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI K BU/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabuiie 5.1.

s | 2| §
= 8 )
T A = v
s 2, = g8 g 3 =
~ o @ g o9 = =
= S = = o 2 > 5
Ne HasBanus pa3zenoB JUCLIUIIIMHBL g 5 = 5 o @ S5
= | 2 g8 5 gg BE
c | & 5 ®B8 g§¢
< (=] =
I
O
1 |BBegeHue 1 0 0 1 [IK-16, ITK-7
2 |CBefeHus U3 TeOPUM BEPOSITHOCTEN 2 2 0 3 7 [1K-16, IIK-7
3 |MaremaTrueckoe onMcaHue CydaiiHbIX 3 3 4 4 14 | IIK-16, ITIK-7
CUTHAJIOB U TIOMeX
4 | CrieKTpaJibHbIM aHa/Iu3 CUTHAJIOB 3 9 [IK-16, TIK-7
["ayccoBckue cityyaiiHble MpOLeCChl 15 [TK-16, TIK-7
6 | OTK/IMK JIMHEeMHBIX CUCTEM Ha 3 9 IIK-16, ITK-7
BO3/IEVMICTBUE CTyUaiiHbIX CUTHAJIOB
7 | OnTuMaJsibHble JIMHeMHbIe CUCTEeMbI 3 20 [IK-16, TTK-7
8 |OCHOBBI CTaTUCTUUYECKOU TEOPUU 19 [IK-16, TIK-7
oOHapy)KeHHs1 ¥ pa3/inueHUsi CUTHAIOB
TPU Ha/IMUUU TTOMeX
9 | I[Ipeobpa3oBaHusi CUTHAJIOB B KaHa/Iax 3 3 12 14 32 [TK-16, ITK-7
cBa3u. Mopynanys.
10 | KogupoBaHuMe CUrHa/IOB B CUCTeMax 3 4 4 9 20 [TK-16, TTK-7
MOOH/ILHOM CBSI3H.
11 | MHorosyueBoe pacrpoCcTpaHeHue 3 3 0 4 10 [TK-16, TTK-7
CUTHAJIOB MOOW/TbHOM CBSI3H.
12 | demonynsLys LU(POBBIX CUTHAIOB. 4 10 I1IK-16, TIK-7
13 | MHorokaHasibHasi riepejiaua u 12 [TK-16, TIK-7
MHOT'OCTaHLIMOHHBIN JOCTYIIL.
[ITrpokomonocHast 6ecripoBogHast
CBSI3b.
14 | 3akmroueHue. 1 0 0 0 1 [1K-16, ITK-7
Nroro 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
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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.
Tabsuna 5.3 - Paszesnbl AUCLUIIMHBI U MEXK/IUCLIUIJTMHADHbIE CBSI3U

Ne pa3zenoB JaHHOW AUCLUTUTMHBI, [7IsI KOTOPBIX HE00X0AUMO HU3yueHHe
No HanmenoBanue obecreunBaroIUX ¥ 06ecreynBaeMbIX AUCLUILTAH
JUCLIUTITUH
3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
[pepiecTByOLLME JUCLUATITUHBI
1| MaremMmaTuKa + + + + + + +
2 | CurHasnbl
+ + +
3J1IEKTPOCBSI3U
3| Teopus
BepOSAATHOCTEH U
epOsITHOCTe N N N
MaTeMarHueckKas
CTaTUCTHKA
4| Teopus
3/IeKTpUUe CKUX + + + +
1ierneu
[Tocnepyroume AUCLIUIIMHGI
1 g Teopud
Obuijast Teop + + + + + + + + + + + +
CBSI3U
2| CeTeBble
TeXHOJJIOTUU 5 N N N N N . N
BBICOKOCKOPOCTHOU
repe/iauu IaHHbIX
3| CeTH CBI3U U
CUCTEMBI + + + + + + + + +
KOMMYTaLUU

5.4. CooTBeTCTBHE KOMIIeTeHIMH, ()OPMUPYeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTcTBME KOMITeTEHLMM, ()OPMHUPYEMbIX NPH WU3YYeHUU [WCLMIUIMHBI, M BUJOB 3aHATUMI

TipeZicTaB/eHo B Tabsuiie 5.4

Tabmuia 5. 4 — CooTBeTCTBUe KOMIETeHIMM W BU/OB 3aHATHH, (OPMHUpPYeMbIX TpU H3yueHUU
JUCLIATITAHEI

Buapbl 3aHaTHMA

KomneTeHiun
Jlekumu

HpaKTI/IQECKI/Ie 3aHATHA

JTabopaTopHbIie 3aHATHS

CamocrosTenbHast paboTa

@OpMBI KOHTPOJIA
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[1K-7 + +

KonTposbHasi pabora,
HomarHee 3azanve, Otuer
10 UHJUBUYaTbHOMY
3a/laHKIo0, DK3aMeH, 3alura
oTueta, KOMIIOHEHT
CBOeBpeMeHHOCTH, OTyeT
110 jlabopaTopHoii paboTe,
Ornpoc Ha 3aHsATUSX, Tect

ITK-16 + +

KonTtposbHasi pabora,
HomarHee 3azanue, Otuer
10 UHUBUAYaTbHOMY
3a/1aHuI0, JK3aMeH, 3alura
oTueTa, KOMIIOHEHT
CBOeBpeMeHHOCTH, OTyeT
1o jlaboparopHoii paboTe,
Ornpoc Ha 3aHsATUSX, Tect

6. IHTepaKkTUBHBIE MeTOABI M ()OPMBI OpraHU3aIuu 00yYeHHs

He mipegycmorpeno PYII

7. JTaGopaTopHbIi MPAKTUKYM
Copeprkanue y1labopaTtopHbIX paboT npuBezieHo B Tabmiie 7.1.
Tabnuma 7. 1 — CogepykaHue 1abopaTOpHBIX paboT

g g x5
E 4=
v = =
Q o T
& > o
Ha3Banus pa3zenos CopmepskaHue 1abopaTOpHBIX paboT § = = GE
=
= S
5 cemecTp
3 MaremaTtuyeckoe onvcaHue Craructryeckoe ONrcaHue C/Ty4auHbIX 4 [1K-16,
C/Ty4YalHbIX CUTHA/IOB U MIOMEX CHUTHA/IOB I1IK-7
Nroro
5 lNayccoBckue cinyualiHble npoljecchl | CTaTUCTUUeCKHe CBOMCTBA CMeCH [TK-16,
peryJyispHOIO CUrHasaa U Y3KOII0JI0CHOIO [1K-7
CTaL[MOHAPHOI0 rayCCOBCKOIO LIymMa
Ntoro 4
7 OnTuMasibHbIe JTMHEeHHbIe chucTeMbl | OnITHManbHOe OOHApy>KeHHe T0/Ie3HOT0 [1IK-16,
CUTHaJIa Ha (poHe 1IyMa [1K-7
Nroro
8 OCHOBBI CTaTUCTHUUECKOW TeOPUU N3yueHne MeTOI0OB OLIEHKU HEM3BECTHBIX [TK-16,
oOHapy>keHHs1 ¥ pa3/IMueHust rapaMeTpoB I10JIe3HbIX CUT'HA/IOB IIPU [1IK-7
CUTHAJIOB TPY HA/IMUUHU [TI0MeX Ha/IMYUM [IOMex
Ntoro 6
9 IIpeobpa3oBaHus CUTHAJIOB B [Tpeobpa3oBaTeny HeTIPePbIBHBIX [TK-16,
KaHasax CBA3U. Moaynsius. BeJIMUMH B LIU(POBOI KOZ, [1K-7
Cucrtema CBsi3U C JiefbTa-MOAYJISLINEN
CrieKTpbl UMITYJ/IbCHO-MO/Y/TMPOBaHHbIX
CUT'HAJIOB
Ntoro 12
CornacoBaHa Ha noprane Ne 5121 11




10 KogrpoBaHue CUTHaIOB B
cucTeMaxX MOOWTbHOM CBSI3H.

Kozpbl ¢ mpoBepkoii Ha UeTHOCTh
[ukmrueckre Kofbl

HToro

[IK-16,
[1IK-7

Nroro 3a cemectp

36

8. IIpakTHUecKue 3aHATHUSA

CojiepskaHue pakTHYeCKHUX paboT nprBeieHo B Tabnwuiie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUYECKUX paboT

HasBanwus paszenos

CopeprkaHue NpaKTAYeCKUX 3aHSATUN

Tpyn0eMKOCTb,
q

dopmupyeMble
KOMITeTeHLINU

5 cemecTtp

2 CBeleHHs1 U3 TEOPUM BEpOSITHOCTEeHN

OCHOBHBIe TIOHSATUS U OTIpe/ie/ieHusI
TeOpUU BepOSITHOCTel; TeopeMbl
CNoXKeHUs1 U YMHOXKeHUs1. OmrcaHue
C/Ty4aiHbIX BeJTMUMH; AUCKDETHbIE U
HerpepbIBHbIE C/TyualiHble Be/TMUUHBI;
MJIOTHOCTb BEPOSITHOCTH; (PYHKLIWS
pacripesiesieHus1. YUC/IOBbIE
XapaKTePUCTHUKU CyualiHbIX BeJUYMH;
MareMatuueckoe oxkuganve, CKO u
JIUCTIepCHsi, KoppessiliuoHHast (yHKIMS,
Hava/IbHbIN U 1|eHTPa/bHbIi MOMEHTHI.
["ayccoBckue ciiyyaiiHble BeJIMUVHBI.

N

HToro

TK-16,
TK-7

3 MaremaTrueckoe OIrCcaHue
C/Ty4YailiHbIX CUTHAJ/IOB U MIOMEX

[MoHsATHE CyyaiiHOTO TIpoLiecca.
BeposTHOCTHOe onMcaHue Cy4YaiiHbIX
rporieccoB. MoMeHTHbIe (PyHKLIUH
ciyyaiiHoro npotiecca. CraluyoHapHbIe
CJ/lyuyaiiHble MpoLecchl. Dprojuyeckue
C/lyyJaiiHble rpotlieccbl. BpemeHHbIe
cpenHve. CBOMCTBA KOPESLIMOHHOW U
B3aUMHO KOPPEJISIUOHHON (PYHKLIUH.
Besnbiii mym.

HToro

TIK-16,
TIK-7

4 CrnieKTpa/ibHbIM aHa/iu3 CUTHAJIOB

CrniekTpasibHas [JIOTHOCTh MOLLHOCTH.
CBoCTBa CIeKTPaIbHOU MJIOTHOCTH
MOLIIHOCTU. Popmysia BrHepa- XuHurHa

HToro

TK-16,
TK-7

5 layccoBckue ciiydaliHble MpoLiecChl

[ToHsATHE rayCCOBCKOIO Cy4aillHOTO
IpoLiecca ¥ ero CBOWCTBA. Y3KOIOJ/IOCHbIe
rayCCOBCKHe Cy4aliHble NPOLieCChl.

HToro

[1K-16,
[1IK-7

6 OTK/IUK JIUHEeUHBIX CUCTEM Ha
BO3/leliCTBUe C/Ty4alHbIX CUTHAJ/IOB

[TocTaHOBKa 3a/1auy aHaIM3a JTMHEHHbIX
cucteM. [TepexofHbIi U yCTaHOBUBLIUNCS
pe>xrM. AHa/In3 JIMHEMHOW CUCTEMBI B
CTaLjMOHAPHOM (yCTaHOBUBILIEMCS

[1K-16,
[1K-7

CornacoBaHa Ha noptane Ne 5121
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pexxume). Uricto Oenbii IyM U CUCTeMBbI
C OrpaHMYeHHOM MOI0COM NPOMYCKaHHUS.
NmuTanus ciiydaiiHOro rpotiecca C
3a/IaHHOM CIeKTPaJbHOM MJIOTHOCTBIO.
dopmupyromuii GUabTp. DKBUBa/EHTHAsI
IITyMOBasi rosioca. B3a-umMHast
KOppeJIsiMOHHAas (PYHKIMsI BXOJHOTO
BO3/I€MCTBUS Y OTK/TMKA JIMHEMHON
CUCTEMBI.

HToro

7 OnTuMaJsibHbIe TUHEeNHbIe CUCTeMbI

IToHATHE ONTHMAaIbLHOM CUCTEMBI.
KpuTepuii onTUMabHOCTH.
OnTuMU3aIUs CUCTEM ITyTeM To00pa Ux
rapaMeTpoB. OrnTUMaibHble CUCTEMBI,
MaKCHUMU3UPYIOIIE OTHOIIIeHe
curHas/mym. OnTUManbHble CUCTEMBI,
MUHUMU3UPYIOIIME CPeHUN KBazipaT
OILMOKH.

Htoro

[1K-16,
[1K-7

8 OCHOBBI CTaTUCTUYECKOW TEOPUU
0OHapyKeHUsT U pa3/TMUeHUst
CUTHAJIOB NP HAJIMYUU TTOMEX

CornacoBaHHbIN JIMHEWHbIN QUIBTP.
[TpumephI MOCTPOEHHs COTVIACOBAHHBIX
nHeNHbIX GUnbTpoB. OOHapyKeHre ’
pa3fMueHre CUTHAJIOB TIPU HAJTMUUU
riomex (balieCOBCKHUI MeTO[).

HToro

[1K-16,
[1IK-7

9 Ipeobpa3oBaHusi CUTHAJIOB B
KaHasax CBA3U. Mogynsius.

AnHanoro—1u@poBoe U 1judpoaHaIoroBoe
nipeo6pasoBanust. OCHOBHbIE
XapaKTepUCTHKY, 111yMbl KBAHTOBaHHUSI.
BekTopHoOe npeficTaB/leHye CUrHAJIOB.
Mopynsiusi rapMOHUYECKOU HeCylen
HerpepLIBHBIM CUTHa/IOM. Moy isiLust
rapMOHUUeCKOU Hecy1ilel 1[udpOBbIM
curHajaoM. ba3oBble MeTO bl MOZY/ISILIUMU.
MHOromnosuIoHHbIe MEeTO/bI

Moz yasiuu. CrieKTpbl MOZY/TMPOBaHHbBIX
CUTHAJIOB M TI0710Ca YacToT, Tpebyemast
J1s1 nepesiaurd. Me>KCMMBOJIbHAs
VMHTepdepeHLUs.

HNToro

[1K-16,
[1K-7

10 KogvpoBaHue CUrHaioB B
cucTeMax MOOW/TbHOM CBSI3U.

KopupoBanue rcrounrka (O¢dexkTrBHOe
KogupoBaHue). KogupoBaHue KaHana
(momexoycTonurBOe KOApOBaHue
).OCHOBHBIe 33/1auy KOJUPOBaHUSI.
[TpyHLMITBI TOMEX0YCTOMYUBOTO
KoJupoBaHusi. KoppekTupytolue Kojbl.

HToro

TIK-16,
TIK-7

11 MHoroJsiyyeBOe pacripoCcTpaHeHue
CUTHAJIOB MOOWU/TbHOM CBSI3U.

Maremaruueckrie MOZIe/TI MHOTOTy4eBbIX
KaHaJ/IoB CBsI3U. VICKa)kKeHUsI CUTHAJIOB
BbI3bIBa€MbIe MHOTOJTyUEBbIM
pacrnipoctpaHeHreM. CriocoObI

[1K-16,
[IK-7
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00pabOTKY CUTHAJIOB B yCJIOBUSIX

MHOTI'0/Ty4e€BOr0 pacripoCTpaHeHusl.
YacToTHOe My/IbTUIIEKCUPOBaHKe
opToroHanbHbIX Hecymux (OFDM)

HToro

12 Nemopynsuys LydpoBbIX
CUTHAJIOB.

ArnipyopHas UH(opMaLys 0 CUrHalax u
rnomexax. KorepeHTHbIe U HEKOTepeHTHbIe
CUCTeMbI Nlepeiauyl UH(OPMaLUH.
CuHxpoHU3aLus U (pa3upoBaHue.
OnTUMasnbHbIN NPUEM B KaHase ¢
MOCTOSSHHBIMU [TapaMeTpaMu MpU
Ha/IMYUU afiJUTUBHOTO GeJioro myma.
KoppensiuoHHbIl MPUeMHHUK,
coryiacoBaHHbIN GuibTp.CpaBHUTE/NbHAS
oLleHKa romexoycroruuBoctd AM, UM,
®M curHanoB. OTHOCUTeNbHAas (ha3oBast
MoZysisALusl. BeposiTHOCTh OIIMOKY TIpU
rippeMe MHOT'OTIO3UL[MOHHBIX CUI'HAJIOB.
[Ipuem curxHana B yCI0BUSIX
MHOT0/TyueBOCTH. Pa3HeceHHbIN TIpHeM.
Perenepariiusi iipoBoOro curHasa B
peTpaHc/IATopax.

Htoro

TK-16,
TK-7

13 MHorokaHasbHas nepejada u
MHOT'OCTaHLIMOHHBIN JOCTYII.
[ITupokononocHasi GecripoBoiHas
CBS3b.

MHOroCcTaHLUMOHHBIN AOCTYM C
YaCTOTHBIM U BPeMeHHBIM MeToJjaMH1
pa3zesnieHust KaHanoB. CTPYKTypHbIe
CXeMbl MHOTOKaHa/ibHbIX cucteM ¢ UPK u
BPK, ocobeHHOCTH (hOpMHUPOBaHUS
TPYMIOBLIX CUTHAJIOB U MOCTPOEHUS
pa3zesisitoLUX YCTPOMCTB.
MexxTyKaHa/IbHbIe TIOMeXH.
MHOroCTaHLMOHHBIN AOCTYT C KOZOBbIM
pa3zesieHueM KaHasioB. [IpUHIUIIBI
reHepUpOBaHUs U CBOMCTBA
OpTOTOHA/IbHBIX U TICeBA0CTyUalHbIX
(trymorio/jo6HBIX ) MOC/IeI0BaTe/TbHOCTEH.
ITponyckHasi CTocOOHOCTb CUCTEM
MHOTOKaHa/IbHOU CBsA3U. OCHOBBI
TeXHOJIOTUH OPTOTOHAIbHOTO YaCTOTHOTO
paszfenenus kaHaioB (OFDMA).

HToro

[1K-16,
[1IK-7

Wtoro 3a cemecTp

36

9. CamocrosiTesibHas1 pabora

Busibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh 1 (hOpMUPYeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmme 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

0 L
5 =
o S E
Bupr camocTosiTennbHON = > U
Ha3Banus pa3szenos S = @DopMBI KOHTPOIS
paboTsI S s 2
=S a =
o ° 2
= S
5 cemecTtp
1 Beepnenue [TpopaboTKa eKIIMOHHOTO 1 [1IK-16, Ornpoc Ha 3aHATUAX
marepuasa [1K-7
Ntoro 1
2 CBefieHUs U3 TEOPUH ITpopaboTKa JIeKIMOHHOTO 1 |TIK-16, KoHTposbHas pabora,
BEpOSITHOCTEU Marepuasa I1K-7 Ornpoc Ha 3aHATUSAX, TecT,
BeIrosHeHKe oMallHUX 2 IK3ameH
3a/laHuH
Ntoro 3
3 MaremaTtuueckoe [TpopaboTKa JIeKLIMOHHOTO 1 |IIK-16, [JomaiiiHee 3asaHue,
OMuCaHre CTy4YalHbIX Marepuasa [1IK-7 KomrioneHT
WrHaJIOB U IOMeX BOEBPEMEHHOCTU
CATHANOo oME OdopmiieHre 0TUETOB TI0 2 IC( OEBPEMEHHOC 5 ’
OHTpOJIbHas pabora
1a6opaTopHBIM paboTam p P g
Ornpoc Ha 3aHATUSIX,
Ilonroroeka K 1 OTueT 1o 1a60paTopHoOii
KOHTDPOJIbHBIM paboTam pabore, Tect, x3ameH
Ntoro 4
4 CriekTpasibHbIi aHamu3 | [IpopaboTka JIeKIIMOHHOTO [TK-16, [JomaiiiHee 3asaHue,
CHUTHAJIOB Marepua’sa IK-7 KomnoneHT
BOEBPEMEHHOCTU
[ToaroroBka K 2 IC( OEBPEMEHHOC 6’
KOHTDPOJIbHBIM paboTam OHTPO/IEHAs paboTa,
Ornpoc Ha 3aHATUSIX,
Wrtoro 3 OK3aMeH
5 T'ayccoBckue [ToaroroBka K 2 |TIK-16, HomaiHee 3aziaHue,
C/Ty4yaliHble MPOLeCChl MPaKTUYEeCKUM 3aHATUIM, [1K-7 KomrioneHt
ceMHHapam CBOEBPEMEHHOCTH,
KoHTponbHas T
ITpopaboTKa JeKITMOHHOTO 1 OO pombHast pabora,
Marepuana MpOC Ha 3aHATHAX,
Ortuert 1o y1labopaTopHO
OdopmneHne 0TUETOB 10 3 pabore, DK3aMeH
nabopaTtopHbIM paboTam
HToro 6
6 OTK/IMK JTMHEeMHbIX [Toaroroska K 2 |TIK-16, [HomaiiHee 3asanue,
CHCTeM Ha BO3/leliCTBUe | TIPaKTUUYeCKUM 3aHSATUSIM, IK-7 KomnoneHt
CJTy4YalHbIX CUTHAJIOB ceMUHapaMm CBOEBPEMEHHOCTH,
ITpopaboTKa JIeKIIMOHHOTO 1 IéOHTp onbHast pabota,
Marepuana MpOC Ha 3aHATHAX,
Otuet 110 1abopaTopHOi
Wtoro 3 pabote, OK3aMeH
7 OnTuMasbHbie ITpopaboTKa JIeKIIMOHHOTO 1 [1K-16, LomarirHee 3aganue,
JIMHEVHbIe CUCTEMBI marepua’sa [1IK-7 KomrioneHt
OdopmreHre 0TUETOB 110 4 CBOEBPEMEHHOCTH,
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naboparopHbIM paboTam

KoHTposbHas pabora,
Ornpoc Ha 3aHATUSIX,

BrimonHenue fjoManiHux 3 o 5 .
sajaHmi TYeT Mo 1abopaTOpHOU
pabore, Tect, Dx3ameH
HToro 8
8 OcHOBBI ITogroroBka K ITK-16, JomaiiiHee 3aziaHue,
CTaTUCTUYECKOM TEOPUM | IPAKTUYeCKHM 3aHSTHSIM, IK-7 3awuTa oTueTa,
oOHapyXeHUsT U ceMHHapam KomnoneHT
HWYeHUsl CUTHAJIOB BOEBPEMEHHOCTHU
pas/iiHe CATHAOo ITpopaboTKa JIeKIMOHHOTO 1 IC( OEBPEMEHHOC 5 ’
TPU HAJTMYHU [TIOMeX Marepuasa OHTpOJIbHas pabora,
Ornpoc Ha 3aHATUSIX,
OdopmiieHiie 0TUETOB 110 5 Ortuet 110 1abopaTopHOM
nabopaTopHbIM paboTam paGote, DK3aMeH
Ntoro
9 [Ipeo6pa3zoBaHus [Togroroeka K [1K-16, LoMarirHee 3aaHue,
CUTCHAJIOB B KaHasax MpakKTU4Ye CKUM 3aHATUSM, [1IK-7 KomrioneHT
cBsi3u. Mopynsanusi. ceMuHapaMm CBOEBPEMEHHOCTH,
KoHTposbHas pabota
ITpopaboTKa JIeKIIMOHHOTO 2 o p p ’
MPOC Ha 3aHATHUSAX
marepuasna POC Ha 3a .
Ortuet 110 1abopaTopHOM
OdopmiieHiie OTYETOB 10 3 pabore, Tect, Jk3ameH
naboparopHbIM paboTam
OdopmneHne 0TUETOB 10 3
nabopaTtopHbIM paboTam
OdopmneHne 0TUETOB 10 3
nabopaTtopHbIM paboTam
Ntoro 14
10 KogupoBanue [ToaroroBka K 4 | TIK-16, JomariiHee 3azianue,
CUTHAJIOB B CUCTEMAX MPaKTUYECKUM 3aHSATUSIM, IK-7 KomnoneHt
MOOW/TBHOM CBSI3H. ceMuHapam CBOEBPEMEHHOCTH,
[TpopaboTKa eKIIMOHHOTO 1 IéOHTp onbHast pabora,
MPOC Ha 3aHATHUAX
Marepuasna poc Ha 3a ’
Otuer o
OdopmreHrie 0TUETOB 110 4 VIHZIVIBU/yaTbHOMY
nabopaTopHbIM paboTam 3a1aHMi0, OTUET 110
WToro 9 naboparopHoii pabore,
Tect, DK3aMeH
11 MHoronyyeBoe [ToaroroBka K 3 |TIK-16, HomarHee 3aziaHue,
pacripocTpaHeHue TpaKTU4Ye CKUM 3aHATUSM, [1IK-7 KomrioneHT
CUTHaJIOB MOOUTLHOM ceMuHapaMm CBOEBPEMEHHOCTH,
CBSI3U. TpopaGoTKa JeKIHORHOTO 1 IéOHTpOJIbHaH pa60TaF,r
MPOC Ha 3aHSATHUSX T
Marepuasna poC Ha 3a » 86T
OK3aMeH
HToro 4
12 lemopynsiys IToaroroBka K I1K-16, HomaiHee 3aziaHue,
L[U(PPOBBIX CUTHAJIOB. [PaKTUYe CKUM 3aHATUSM, I1K-7 KommnoHeHT
ceMHHapam CBOEBPEMEHHOCTH,
KoHTponbHas T
[TpopaboTKa JIeKIIMOHHOTO 1 OO pombHast pabora,
Marepuaa MpOC Ha 3aHATHAX,
Ortuert 1o y1labopaTopHO
HToro 4

pabore, Tect, Dk3ameH
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13 MHorokaHanbpHast IToaroroBka K 4 IIK-16, JomarirHee 3aanue,
repenava u MPAKTUYECKUM 3aHATUSIM, IK-7 KomnoneHT
MHOTOCTaHLIMOHHbIN ceMHHapam CBOEBPEMEHHOCTH,
JOCTYIL. TTpopaBoTKa JIeKIHOHHOrO 1 KoHTposnbHas paboTa,
[ITvupoxkorionocHas Onpoc Ha 3aHsTUsX, Tecr,
Marepuasa
OecripoBOfiHasT CBSI3b. JK3aMeH
Ntoro
14 3akirouenue. [TpopaboTKa /eKLIMOHHOTO 0 |IIK-16, JK3aMeH
marepuasa [1K-7
Htoro 0
Wtoro 3a cemecTp 72
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 108

9.1. Boripochl Ha MPoOpadoOTKY JIEKIIHOHHOT0 MaTeprasia
1. TlpegmeT AUCLIUTIUHBI

w

9.2. TembI 1aG0opaTopHBIX padoT
2. CrnieKTpbl UMITy/IbCHO-MO/Y/IMPOBaHHbIX CUTHA/IOB

Cucrema CBSI3U C Jie/ibTa-MOAY/ISILIeN

4. TIpeobpa3oBareny HelPEePLIBHBIX BEIMUWH B LIU(PPOBOM KO/

10. KypcoBas padora

He mipegycmotpeno PYII

11. PeiiTuHrOBasi cucTeMa /i/Is1 OLeHKHU yCIIeBaeMOCTH CTY/leHTOB

11.1. Ban/bHbIe OLEeHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH /1J1sl 371eMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
. MaxkcumanbHbIN MakcuManbHbIN
OieMeHThI yueOHOMH 0asut 3a Iepuog Bcero 3a
6am1 Ha 1-yro KT c| ©6a 3a mepuof,
JesiTeJIbHOCTU mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHelL| ceMecTpa
5 ceMecTp
HomanuiHee 3azaHue 3 3 10
KommnoHeHT 3 3 10
CBOEBPEMEHHOCTH
KonTtponbHast paboTta 5 5 10 20
Onpoc Ha 3aHATUSIX 3 3 4 10
Ortuert 1o ysabopaTopHO 5 10
pabore
Tect 10 10
WToro makcumym 3a 14 29 27 70
TIepro/,
JK3aMeH 30
Hapacraroym utorom 14 43 70 100
11.2. ITepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/iCTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIbHOM TOUKH OrneHka
17
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> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT

Ot 70% no 89% oT MakcMMasibHOM cyMMbI OasioB Ha gaty KT

Ot 60% 10 69% OT MakCcMManbHOW CyMMBbI O6asioB Ha gary KT

N W | &~ Ul

< 60% oT MakcUMasnbHOI cymMMbl 6anoB Ha gaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY Tpe/cTaB/eH B Tabmuiie
11.3.

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

WToroBast cymMmma 6arios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)

9K3aMeH

5 (0TIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHb xopoL1110)

4 (xopolliio) (3auTeHO0) 75 -84 C (xopor10)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YA0oB/IeTBOPUTEBHO) (3aUTEHO) 60.- 64 E (HocpeAcTaernio)
2 (HeyOB/IETBODUTEILHO) (e Hioke 60 6anmos F (HeynoBneTBOpUTENBLHO)

3auTeHO)

12. Yueb6HO-MeTOAMUYEeCcKOe M HH(OPMAILMOHHOE 00ecreyeHHe AUCIUILTHHbBI

12.1. OcHoBHas 1uTeparypa

1. 1. TEOPUA JJIEKTPMUYECKOWM CBS3U: Yue6Hoe moco6ue / Akyaunuues FO. II.,
bepurapar A. C. - 2015. 196 c. [OnekrtpoHHeli pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/5858, cBOGOJHBIT.

2. 2. Tankua B. A. ludporas MobOwibHast pafviocBsa3b: YueOHoe rocobue ajist By3oB. ['pud
YMO / B. A. l'ankuH.- 2-e u3g. nepepab. u gor. - M.: l'opsiuas muaus-Tenekom, 2012. - 592 c.: (YuebHoe
noco6ue) (CrieliaIbHOCTD [/l BBICIIIMX yueOHbIX 3aBefieHuid). (40 3k3.) (Hamuure B 6ubmoreke TYCYP
- 40 3K3.)

12.2. lono/iHMTE/IbHAA JIMTepaTypa

1. 1. UymakoB A.C. OCHOBBI CTaTUCTUYECKOW PpafIMOTEXHUKU: YdeOHOoe mocobue.- Tomck:
ToMCKM. TOCyapCTBEHHbI YHUBEPCUTET CUCTEM yIpaBieHUsl U pajuo3neKTpoHuky, 2003. -394 c.:un.
(Hamuue B 6ubmoreke TYCYP - 59 3k3.)

2. 2. JleBuH B.P. TeopeTnueckrie OCHOBBI CTaTUCTUYECKOM pafjuoTeXHUKU 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 3aZjau T0 TEOPHUM BEPOSTHOCTeM W MaTeMaThueCKOn
CTaTUCTHKE:»: 00yuaromuxcs 1o Harpasaenusm 210400 (11.03.01) «PaguoTexnuka», 210700 (11.03.02)
«Tenekommynukaumu» 1 210601 (11.05.01) «PaguosneKTpoHHbIE 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, cBoOOHBII.

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

5. 5. BonkoB JI. H. Cuctemsl 1judpoBoii pafiMocBsisi. ba3oBble MeTOAbl U XapaKTepPHUCTHKMU:
YuebHoe nocobue as By3os / 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. 6. Bepaep M. OcHOBBI KOAMPOBaHUs: YueOHUK 7151 By30B: Ilep. ¢ Hem. / M. Bepuep; miep.: /[].
K. 3uranrupos. - M.: Texnocdepa, 2006. - 286 c. - (Mup nporpammupoBanusi; VIII, 03). (49 3k3.)
(Hamuue B 6ubmoreke TYCYP - 49 3k3.)
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7. 7. Pamuocuctembl iepesiaud nHdopMaruy : YuebHoe rocobwue zyist By30B / B. A. Bacun [u zp.
]; pen.: U. b. ®enopos, B. B. KanmbikoB. - M.: [opsiuast ntuHusi-Tenekom, 2005, 471c., 50 3k3. (Hanuuue B
oubmioreke TYCYP - 50 3Kk3.)

8. 8. Tl'apanun M.B., XypasneB B.U., Kynerun C.B. CucteMbl U ceTu nepejaud WH(OpMaIUK:
Yueb. nocobue ajis By3oB. — M.: Pagno u cBsizb, 2001. — 336 c., 9 3k3. (Hamuuue B bubmoreke TYCYP -
9 3K3.)

9. 9. Kpyk b.U., Ilonantononyno B.H., lllyeanos B.II. TejleKOMMyHUKaLlMOHHbIE CUCTEMBI U
ceTv: YuebOHoe mocobue. B 3 tomax. Tom 1 — CoBpemeHnHble TexHonoruu/ Ilop pen. mpod. B.II.
[ITyBanoBa. — N3p. 3-e, ucrp. u gomn. — M.: Topsuasg nuHus —Tenekom 2005. — 648 c.: wn., 70 3k3.
(Hasmnume B 6ubmorteke TYCYP - 70 3k3.)

12.3. YueOHo-MeToANYECKOE TOCOOHE ¥ MPOrpaMMHOe o0ecreyeHme

1. 1. Crartuctryeckass paJuOTeXHUKA U pagvodusrKka: YuebHO - MeToAuueckoe mocobue s
TIpOBeZieHus1 1abopaTopHBIX PabOT M caMoCTosITeNIbHOM paboTel cTyaeHToB / UymakoB A. C. - 2012. 30 c.
[SnekTponHsIii pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/1746, cBob6ogHbII.

2. 2. Teopusi 3/1€KTpUYECKON CBsI3W: Y4eOHO - MeToAWYecKoe Tocobue s TIPOBeeHUs
MPaKTUYeCKUX 3aHATHM M CaMOCTOSITelbHOW paboTsl crygeHToB / AkynuuuueB FO. I1. - 2012. 202 c.
[DnekTponHbIi pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1758, cBoG0JHBIT.

3. 3. Teopust u TexHuKa mnepejaud MH(popManmu : MeToguueckre yKa3aHHsl 1O IPOBEJEHUIO
nabopaTopHbIX pabOT M OpraHM3aliy CaMOCTOATEILHOM paboThl CcTyaeHTOB / HoBukoB A. B., bepHrapar
A. C. - 2015. 48 c. [DnexTpoHHbI pecypc] - Pexxum pgocryna: http://edu.tusur.ru/publications/4978,
CBOOO/HBIM.

4. 4. AHamu3 TUIOBOTO PAJUOTEXHUYECKOTO 3BeHa: YueOHO-MeToAuueckoe Mocobue TI0
BBITIOJTHEHUIO KYPCOBOHM DPabOThI (pacyeTHOTO 3a/laHMsl, CaMOCTOSITe/IbHOW paboThl) TIO JUCLIUTUTHE
«CrarucTuueckasi pajuoTexHuka U pagvodusvka» / bepurapar A. C. - 2012. 36 c. [D1eKTPOHHbIM
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1748, cBo60gHBIMA.

5. 5. TEOPUS OJJIEKTPMUYECKOM CBS3U: Yue6HO - MeTojuueckoe mocobue s
TIpOBeZIeHUsT 71ab0paTOpHBIX paboT U CaMOCTOSITe/TbHOW paboThl CTYAEHTOB TO AucLUIUIMHe «Teopust
3/1eKTpUYeCcKoil cBsi3u». / AKynuHuueB FO. I1. - 2015. 124 c. [OnekTpoHHbIN pecypc] - Pexxum goctyna:
http://edu.tusur.ru/publications/5860, cBOOOHBII.

6. 6. MHorokaHa/mpHasi LW¢poBas cucTeMa Mepefaur HH(opMaLuu: YueOHO-MeToAnYecKoe
nocoOue TIO BBIMIOJIHEHHIO KyPCOBOTO TMPOEKTa (pacyeTHOTO 3aflaHUsl, CAMOCTOSITeJIbHOM pPabOThI) 1O
mucuurinHe «Teopust snekTpuueckor cBsisu» / AkynunuueB FO. I1., Bepurapar A. C. - 2012. 41 c.
[DnekTponHbIi pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1753, cBOOOHBIT.

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1. HayuHo-o6pa3oBaressHbiii mopran TYCYPa - http://edu.tusur.ru/
2. bubmioreka TYCYPa - http://lib.tusur.ru/
3. OnepatioHHas cucreMa Windows.
6. MathCad

NS

13. Marepua/ibHO-TeXHHYECKOe o0ecrneyeHHue JUCIUILTHHBI
1. Aygutopusi 432 papuorexHuueckoro kopriyca TYCYPa pnsi npoBeseHUsi TIpaKTUUeCKUX
3aHATUM (OJWUH KOMIIbIOTEp C JOCTYroM B VIHTepHeT, BO3MOXXHO TpUMeHeHHe 1eMOHCTPAaLMOHHOTIO
MaTepuasa). PaccunutaHa Ha OfHY TpyTIITy.
2. Ayputopus 406 paguorexHudeckoro kopryca TYCYPa asisi ipoBesieHus 1abopaTopHbIX paboT
(ZeBsITH KOMITbIOTEPOB C AOCTYIOM B VIHTepHeT). PaccunMTaHa Ha ofjHy TpyIIy.

14. ®oHp OLeHOUYHBIX CPe/JCTB
@DOH/I, OLIEHOYHBIX CPE/ICTB IIPUBeJleH B TIPUJIOKeHNUH 1.

15. MeToanuecKne peKOMeH/JAL|H 110 OPraHUu3aliy U3yYeHUsl AUCHUILITHHbBI
OcHOBHasi peKOMeH/Iallisi CBOJUTCS K 00ecrieueHUI0 paBHOMEPHOUW aKTUBHOW PabOThI CTYZEHTOB
HaZl KypCOM B TeueHHe yueOHOTo ceMecTpa.
[Tpu u3yuyeHHHr Kypca C/IeayeT CTapaThbCs TIOHSTh TO 00Iriee, UTO 0ObeAMHSIET pacCMaTpH-BaeMble
BOIPOCHL. B 4yaCTHOCTH, K/IHOUEBBIM SIB/ISIETCSI TIOHSITHE CJIy4alHOrO MpoLjecCa U ero Be-pOosITHOCTHOE
oTMcaHue.
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JIeKLIMOHHbIE 3aHATUSL PEKOMEHJYeTCsl TPOBOAWTb C TIpUMEHeHHeM JIeMOHCTPALMOHHOTO
Marepuarsa, HarlpuMmep, C IeMOHCTpaLKel rpe3eHTaLui

[lpakTrueckrie 3aHATHS U JabopaTopHble pPabOTBI TaK)Ke JKelaTesqbHO TMPOBOAUTH  C
WCTI0/Ib30BaHNEeM HMEROIIMXCsl Ha Kadezpe JeMOHCTPALMOHHBIX MarepuasnoB. VMcrosb3ys UMeroIecs
OpUrMHa/IbHbIe TIPOrpaMMBl, PsiJ| 3a/jau MOXKHO BBITIO/HATE joMa. B 3TOM cilydae B ayAUTOPUMA OCHOBHOE
BHUMaHHe KOHIIeHTPUPYeTCsl Ha MeTOJMKe MCTI0Ib30BaHUs YKa3aHHbBIX MTPOTPaMM.
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«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
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I1. E. Tposin
« » 20 r
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Kypc: 3
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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
IK-7 TOTOBHOCTBIO K U3YUYEHUIO HAYUHO- HomkeH 3Hath [| MaTemaTU4yeCcKue MOZEIN
TeXHUUeCKOW MHPOPMaL[UM, OTeUeCTBEHHOIO U | CUTHAJIOB Y MoMeX; [| IPUHLIMIIBI M OCHOBBI
3apy0e>XHOTO OTIbITa 0 TeMaTHKe MPOoeKTa CTaTUCTUYeCKOM Teopuu 0OHapyKeHUs,
[TIK-16 TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUYECKYIO Pas/IMHUEHIT 1 OLEHKI HENSBECTHDIX

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

rHGMOpPMaI[1I0, 0OTeUeCTBeHHBIN U 3apyOeXKHbIH
OTIBIT 110 TeMaTHKe UCC/Iel0BaHus
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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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YPOBEHbB) TMIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBepllieHue 3a/au B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX /JIs pellieHrsT | UCC/IeI0BaHuH,
r3yuaemoii obsactu orpe/ie/iIeHHBIX MMPo0/ieM B | TIPUCIIOCAb/TMBaeT CBOe

o06sacTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6aiaeT OCHOBHBIMH PaboraeT npu nipsiMomM

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

YPOBEHbB) [JJ1s1 BBITIO/THEHUSI TIPOCTBIX

3azau

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuus I1K-7

[IK-7: TrOTOBHOCTHIO K W3y4UeHHI0 Hay4YHO-TeXHUUeCKOW WH(OpMal[iid, OTeueCTBEHHOIO U
3apy0e>XHOTO OTIbITa 110 TeMATHKe MPOEeKTa.

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

3apy0e>XHOTO OTIbITa I10
TeMaTHKe TPOeKTa.

3apy0e)XHbIH OTIBIT I10
TeMaTHKe MPOeKTa.

CocraB 3HaTb Y™meTb Bnagets
Copep>kaHue 3HaTh CriocoObl M3yyeHus: | YMeTh U3yuaTb Hay4HO- | ByiazeTs npuemaMu
3TaroB Hay4YHO-TeXHUYeCKOM TeXHUYECKYH0 V3y4YeHHsl Hay4yHo-

vH(opmMaLy, MH(OpMaLHIo, TeXHUYeCKOH
0TeueCTBEHHOI0 U OTeueCTBEeHHbIN U rvH(opMaluy,

OTeueCTBEHHOTO U
3apy0e>KHOTO OIThITa T10
TeMaTHKe MPOeKTa.

Bunpl 3aHATHI

¢ [IpakTrueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* IloaroroBka K
JK3aMeHy;

* [IpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATUS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* TlogroroBka K
9K3aMeHy;

* JlaboparopHbie
3aHSATHS;

* CamocTrosTe/bHas
paborta;

Wcnons3yemblie
CpeCcTBa
OLIeHUBaHUs

* KouTposbHas pabora;
» [lomalliHee 3a/laHUeE;
* Ortyet no
nabopatopHoii pabore;
* Otyet no
VHAUBU/1yaIbHOMY
3a/laHUIO;

* Onpoc Ha 3aHATHsX;
e OK3aMeH;

¢ Tecrt;

* DK3aMeH;

* KoHnrposnbHast pabota;
» [lomalliHee 3a/laHue;
* Otyer no
nabopatopHoii pabore;
* Otyet no
VHAUBU/1yalIbHOMY
3a/laHUIO;

* Onpoc Ha 3aHATHUSAX;
JK3aMeH;

Tecr;

OK3aMeH;

» JlomMalliHee 3a/jaHue;
* Ortuet o
naboparopHoii pabore;
* Ortuet o
WH/MBU/lya/IlbHOMY
3a/laHuUIO;

* DJK3aMeH;

* OK3aMe€H;

dopMy/nMpoBKa TMOKasaTe/eli U KpUTepUeB

Tabuie 4.

Tabnuiia 4 — IToka3aTesii ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarax

OLIeHMBaHWsI JaHHOM KOMIIeTeHLIUU TIpuBe/ieHa B

CocraB

3HaThb

YmeTb

Bnagets
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O1inuHo * 3HaeT paljMOHa/bHble | * YMeeT paljMOHa/IbHO * CBobogHoO Bnajeet
(BBICOKMI YPOBEHb) | mpueMsl cbopa ¥ aHanusa | cobuparb U yMeH1eM coOuparh 1
uHpopmarmu, aHaIM3UPOBaTh aHaIM3UPOBaTh
OTeueCTBEHHOT0 U vHdopMaluto, ruH(opMaluto,
3apy0e)KHOTO OTbITa /i/IsT | OTeYeCTBEHHBIN U OTeueCTBEHHBIN U
(hopmupoBaHus 3apy0Oe)XHbIH OTBIT TSI 3apyOeXXHbIH OTIBIT TSI
WCXO/IHBIX JJaHHBIX TTPU dbopmMHpoBaHUs (dopMupoBaHUs
TIPOEKTUPOBAHUH WCXO/IHBIX JJaHHBIX TIPU WCXOZHBIX JIaHHBIX TTPH
WH()OKOMMYHHUKALIMOHBIX | TPOEKTUPOBAHUHU MIPOEKTUPOBAHUU
CHCTEM U UX JIEMEHTOB.; | MH()OKOMMYHHUKALIMOHBIX | WH(HOKOMMYHUKAI[HOHBIX
CHUCTEM U WX 3JIEMEHTOB.; | CHUCTEM U UX 7IEMEHTOB.;
Xoporuo (6a30Bblit | ¢ 3HaeT Kak cobupath U | * YMeeT coOUpaTh U * Brageer meTosamu
YPOBEHb) aHa/IM3MpOBaTh aHa/IM3MpOBaTh cOOpOM M aHaIM30M
vH(dOopMaluio, vHdopMaluto, rH(opMaluy,
OTeuyeCTBEHHBIN U OTeuyeCTBeHHbBIN U 0TeueCTBEHHOTO U
3apy0OeXXHBIH OTIBIT ISt 3apy0Oe)XHbIH OTBIT TSI 3apy0eXXHOTO OTIbITA [IJIsI
¢hopmupoBaHus ¢dbopmupoBaHus ¢opmupoBaHus
WCXO/IHBIX JJaHHBIX TIPU WCXO/IHBIX JJaHHBIX TIPU WCXOZHBIX JIaHHBIX TIPU
TIPOEKTUPOBAHUM TIPOEKTUPOBAHUM MIPOEKTUPOBAHUU
MH(POKOMMYHHUKAI[MOHHBI | MH()OKOMMYHHUKAIIMOHBIX | WH(OKOMMYHUKALIMOHHEI
X CUCTeM U UX CHUCTEM U WX 3JIEMEHTOB.; | X CUCTEM U UX
3/IEMeHTOB.; 3/IEMEHTOB.;
YI0BNETBOPUTE/IBH | * 3HaeT 3/ieMeHThl cbopa| ¢ B mpuHIume ymeer * YacTuuHo Biajeer
0 (ITOpOroBkIi ¥ aHa/M3a MHpopMmaluy, | cobuparb U MeTogamu cbopa u
ypOBEHb) 0TeUeCTBEHHOI'O U aHa/IN3HUPOBaTh aHa/ir3a I/IHCl)OpMaL[I/II/I,
3apy0e)XHOTO OmbITa Jjis | WH(OpMaIuio, OTeueCTBEHHOTO U
(hopmupoBaHus OTeyeCTBEHHBIN U 3apy0e)KHOTO OTTbITa /ISt
WCXO/IHBIX JJaHHBIX TIPU 3apy0Oe)kHbIH OTBIT IS (hopmupoBaHust
TIPOEKTUPOBAHUM (bopmMupoBaHUst HCXOZHBIX JIaHHBIX TTPU
MH(POKOMMYHHKAI[MOHHBI | MCXOJHBIX JAHHBIX TIPU MPOEKTUPOBAHUH
X CUCTeM U UX TIPOEKTUPOBAHUM MHGOKOMMYHUKALOHHBI
3/IeMeHTOB.; paJuoTeXHUUEe CKUX X CUCTEM U UX
WH()OKOMMYHHKALIOHHBI | 3/IEMEHTOB.;
X CHUCTEeM U UX
3/IEMEHTOB.;
2.2 Komnerenuus I1K-16
[TK-16: TOTOBHOCTBIO U3ydaTh HAyUHO-TEXHUUECKYH0 HWH(OpMALIMIO, OTeYeCTBeHHbIH U

3apyOeXXHBIH OTIBIT 110 TeEMaTHKe UCCIeZIOBaHUS.

[7nst dbopMUpOBaHUsT KOMITeTEHLIMK HEOOX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMITeTeHI[UM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSTUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHMS KOMIIETEHI[UH 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

OMMCaHUs CTyYalHbIX
CUTHAJIOB * TIPUHLIUIIBI U
OCHOBBI CTaTUCTUUECKOMN
Teopru 0OHapyKeHwus,
pa3/inyeHus U OLleHKU
HeN3BeCTHbIX [TapaMeTpPOB
CUTHAJIOB TP Ha/TMUUH

3a/lauy CTaTUCTUYECKOTO
CHUHTe3a ONTUMAaJTBHOTO
oOHapy>KUTess —
pa3MuuTess TapaMeTpa
TI0/Ie3HOTO CUTHA/IA Ha
¢doHe nomexy; *
BBITIO/THATh TUTIOBbIE

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue * METO/bl * apryMeHTUPOBAHO * crieL{MaabHOU
3TaroB CTaTUCTUYECKOTO W3J/I0)KUTh MIOCTAHOBKY TePMUHOJIOTHEH;

criocobamu
CTaTUCTUYECKOTO
OMMCaHUsI CBONCTB
CUTHAJIOB U TIOMEX; *
001116l MeToZI0/IoTHeH
CTaTUCTUYECKOTO aHa/IH-3a
yCTPOUMCTB 00paboTKU
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romex; ¢ pusnyeCcKu u
cojiep>KaTe/IbHbIN CMBIC/T U
B3aMMOCBSI3b TIapaMeTPOB
CUTrHasa, KOTopble
OTIPeJIeJIsTIOT
NoTeHLUaTbHbIe
XapaKTepUCTHUKH CUCTEM
oOHapy keHUst
(pa3nuueHust) rpu
Ha/IMYUU COOCTBEHHOTO
IIymMa MpUeMHBIX
YCTPOWCTB; * TUIOBbIE
CTPYKTYPbI ONTAMAaJIbHBIX
cucreM 00paboOTKU
CUTHAJIOB B
pa/iMoTeXHUUEe CKUX
cucTeMax TIpy UX
oOHapy>keHUn
(paznuuenun) Ha oHe
1IymMa MpUeMHbIX
YCTPOICTB;

pacyeTbl BEPOATHOCTHBIX
XdPAKTEPUCTHUK
PaarOTeXHUYECKUX
CUCTeM.

CUT'HAJIOB M CUHTe3a
OTTUMAaJTbHBIX CUCTEM
06pabOTKH CUTHa/OB B
WH(POKOMMYHHKAI[UOHBIX
CHUCTEM.

Buapbl 3aHaTHM

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuu;

¢ CamocTosiTesbHast
pabora;

* TloaroroBka K
JK3aMeHy;

* IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuu;

* CamocrosTenbHas
pabora;

* TloaroroBka K
JK3aMeHy;

* JlaboparopHble
3aHSATHS;

* (CamocTosTenbHas
pabora;

Wcrionb3yemele * KoutponeHas pabora; | * KoHrponbHas pabora; | ¢ [lomalliHee 3a/jaHue;
CpeAcTBa * [omallHee 3aziaHue; * [omalliHee 3a/jaHue; * Otyet no
OLeHHMBAHMS * Ortuer 1o * Ortyer 1o nabopatopHoii pabote;
naboparopHoii pabore; naboparopHoii pabore; * Otuer 10
* Ortuet 10 * Ortuer no UHAVBUAYATEHOMY
VHJVBUlyaJIbHOMY VHJVBU/lyaJIbHOMY 3a/laHuUIO;
3a/laHUIO; 3a/laHHUIO; * DK3aMmeH;
* Oripoc Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * DK3aMeH;
* DOK3aMeH; e 3JK3aMeH;
* Tecr; * Tecr;
e OK3aMe€H; * ODK3aMeH;
dopMyIMpOBKa MoOKasaTesel U KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabmuiie 6.
Tabsuria 6 — ITokasaTesu U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OT1mnyHO * 3HaeT pal[MOHa/bHbIE * YmeeT NIPpOLYKTUBHO * CB00OAHO B/ageeT

(BbICOKMI YPOBEHB)

TIpHeMbI U3yUYeHust
Hay4YHO-TeXHUUeCKOM
MH(popMaLuy,
OTeyeCTBEHHOTO U
3apy0e>XHOTO OTIbITa IPH

M3yuaTh HayuHO-
TeXHUYe CKYIO
VMH(pOopMaLuio,
OTeueCTBEeHHBIN U
3apy0e’KHBIM TpU

HaBbIKaMU U3yYeHUsI
Hay4YHO-TeXHUYeCKOH
vHdopmMaLy,
0TeyeCTBEHHOTO U
3apy0e>KHOTO OTTbITa TIPU
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WCC/IeIOBAHUU
WH(POKOMMYHHKAI[UOHHBI
X CHCTEM.;

WCC/IeIOBAHUU
WH(POKOMMYHHKAI[UOHHbI
X CHCTEM.;

HCC/IeZIOBAaHUH
MHGOKOMMYHUKALAOHHBI
X CHCTEM.;

Xopotiio (6a30BbIii

* 3HaeT npuemsl

* YMeerT u3yyarb

* BnazneeT HaBBIKAaMH

3apy0eXXHOTO OTIbITa TPU
UCC/IeI0OBaHUN

OTeueCTBEHHOTO U
3apy0eXHOT0 OTIbITa IpU

YPOBEHb) U3y4yeHust HayuyHo- HAy4YHO-TeXHUYEeCKY10 U3y4yeHUs HayyHO-
TeXHUYeCKOU MH(pOpMaLHIo, TeXHUYeCKOU
vHdopMaluy, OTeueCTBEHHbIN U vH(opMaluy,
0TeueCTBeHHOIO 1 3apy0e’KHBIH OIBIT TIPH OTeUeCTBeHHOI'O U
3apy0e’KHOTro OIbITa MPU | UCC/Ie0BaHUU 3apy0e’KHOro OIIbITa MpU
HCC/IeJOBaHUU MH(POKOMMYHHKAL[MOHHBI | UCC/e0BaHUN
VH(MOKOMMYHHKAL[MOHHBI | X CUCTEM.; MH(OKOMMYHHKALMOHHBI
X CUCTEM.; X CUCTEM.;

YnoBneTBopuTeNnbH | ¢ 3HaeT 37ieMeHTapHbIe * NMwmeet Haya/ibHbIE * Bunageer otebHEIMH

0 (TIOpOroBBIi IpYeMbl U3y4eHHs npeacTaB/IeHUS 110 HaBbIKaMM U3y4YeHUs

YPOBEHbB) HayYHO-TeXHUUYeCKOH M3yueHHI0 HayuHO- Hay4HO-TeXHUYeCKOU
MH(popMaLuy, TeXHUYeCKOU vHdopmMaLy,
0TeUeCTBEHHOI'O U UH(popMaLuy, OTeUeCTBEHHOI'O U

3apy0e>XXHOTO OTIbITa TPU
HCC/IeI0BaHUN

MH(POKOMMYHHKAL[MUOHHBI | MCC/1e/J0BaHUU MH(GOKOMMYHHUKALOHHBI
X CHCTeM.; VH(OKOMMYHHKAL[MOHHBI | X CUCTEM.;
X CUCTEM.;

3 TunoBbIe KOHTPOJ/IbHBbIE 3aJaHUA
s peany3aliiy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHs] MCIOJb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIEHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJTH) OIbITa
JesiTeIbHOCTH, XapaKTepU3yIOIMUX JTarbl (OPMUPOBAHUS KOMIIETEHIIMM B TpoOIlecce OCBOEHHs
oOpa3oBareIbHOM MPOTrpaMMBbI, B C/IeAYIOIIEM COCTaBe.

3.1 TecToBble 3agaHusA

— 1. TecTOBBIM KOHTPOJIb MPOBOAMUTCS [0 BCEM pasfesiaM AWCLUIUIMHBI Bcero nmeercs 163
TeCTOBBIX Borpoca. [IprMep TUMOBBIX BOMPOCOB [jIsi TECTOBOIO KOHTPOJISL MO pasfeny «emomynsuys
UUQpoBbIX curHaioB»: 1. B korepentHoi CIIM reHepaTopbl Hecylllell B mepejaTuuKke U IPUEMHHKE
JO/DKHBI  00/1aZlaTh TAaKOM CTaOM/IBHOCTBIO, uTOOBI (ha3bl BbIZIaBaeMbIX KoJjieOaHWM He pPacXOAU-THCh
3aMeTHO B TeueHHWe {UMIMY/bCa, CeaHca CBSI3M, HECKOIbKHWX COTeH WMITyIbcoB}. 2. HekorepeHTHOM
Ha3bIBaeTCsl CUCTeMa repefaud MHGOpMaluM, B KOTOPOW OKuZae-Mble 3HaUeHMs HaualbHbIX (Pa3 BCex
MIPUHUMAaeMbIX WMIY/IbCOB {M3BECTHBI, HEU3-BeCTHbI, OL[eHUBAIOT B TMpoijecce Tmpuema}. 3. B
{korepeHTHOM, HeKOrepeHTHOW, 4YacTUuHO-KorepeHTHoW} CIIM mipuemM odepeAHO-TO HWMITyJIbCa
paccMaTpuBaeTCss KakK TIpUeM CUrHajla C W3BeCTHOW HauanbHOW dasoil. 4. B {korepeHTHOH,
HeKOTepeHTHOM, uacThuyHo-kKorepeHTHoi} CIIV mipueM ouepefHO-TO HMITy/IbCa pacCMaTpPUBAeTCsl Kak
TpyeM CMrHajla CO Cc/yyaliHOM HauaibHOU (pa-30l, paBHOMEpPHO pacripeie/ieHHOM B uHTepBane 0-2m. 5.
buToBasi BeposATHOCTH OIIMOKK Ha BBIXOZe JeMOAY/sTopa B ABoMuUHON KorepeHTHoW CITU ripy Hanmuuuu
aITUTUBHOTO 0e/Ioro IymMa 3aBUCHT JIWIIL OT: 1) BeJIMUMHBI pa3HECeHHs] HeCYIUX YacTOT CUTHAJIOB,
COOTBeTCTBYOIMX chMBOiaM O u 1; 2) OTHOLUEHWs aMIUIMTYJ, TI0JIe3HOT0 CUrHajaa M I1ayma; 3)
OTHOLLIEHUS] SHEPTUY Pa3HOCTHOTO CUMI'Hasa K CMeKTPaJbHOM TVIOTHOCTH MOILHOCTY 1IyMa; 4) OTHOLLEHUsI
SHEepruil CUrHaaoB, COOTBeTCTBYIOLMX cuMBojiaM 0 u 1. 6. [TomMexoyCcTOMUMBOCTb TIPU KOPPEJISILMOHHOM
ripuemMe ompegensieTcsi: 1) BeJIMUMHOM OTHOLIEHUSI CPeJIHUX MOIIHOCTEeM CUrHaja M TMOMeXH Ha BXOZe
TIpYeMHUKA B T10JI0Ce CUrHasa; 2 ) MOLHOCTBIO CMTHajia Ha BXOZe PYeMHUKA; 3) MOLLIHOCTBIO 1lIyMa Ha
BXOZle TIDUEMHUKA; 4) OTHOLLIEeHWEeM MOILHOCTH lLlymMa Ha BbIXOJe MPUEeMHHKAa K MOIIHOCTU IIyMa Ha
Bxoze. [IpuMep TUMOBBIX BOTIPOCOB [JIs1 TECTOBOTO KOHTPOJIS TI0 pasgesny "MHorokaHaibHasi nepejadya u
MHOTOCTaHIIMOHHBIM fgoctyn” 116. Heobxomumoe yc/ioBHe BO3MOXXKHOCTH JIMHEMHOTO —pa3fie/ieHus
KaHa/IbHbIX CUTHA/OB 0e3 B3aMMHBIX TOMeX B MHOrokaHanbHOM CIIW: 1) curHanbl JO/DKHBI OBITH
AHAJIOTOBLIMM; 2) CUTHA/bl [JO/DKHBI OBITH JIMHEMHO HEe3aBUCHMBIMH; 3) CHUTHA/bl [JO/DKHBI OBITh
1[UGPOBBIMH; 4) CHTHanbl AO/DKHBI OBITH CaydariHbIMH. 117. CHHXpoOHH3aLus He TpebyeTcs: 1) B
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MHOrokaHasibHbix CIIV ¢ BpeMeHHBIM pa3zie/ieHreM KaHasoB; 2) B MHOrokaHaibHbix CIIW ¢ KopoBbIM
paszesieHreM KaHaioB. 3) B MHOrOKaHaabHbIX LU(poBbix CIIM c yacTOTHBIM pa3zesieHueM KaHasoB; 4) B
MHOTOKaHa/IbHbIX aHanoroBbix CIIM ¢ yacTOoTHBIM pasfesieHreM KaHajioB. 118. OpToroHajsbHOCTb
KaHa/IbHbIX CUTHAsIOB Heobxoauma: 1) /il yMeHblileHUs TpeOyeMOoM TI00Ckl YacToT; 2) [i/Isl YIIPOLeHu s
YCTPOMCTBA pasfie/ieHus] KaHajaoB; 3) AJI1 YBe/JWYeHHs OTHOLUeHWSl CUrHal/IuyM; 4) A1 yBeludeHus
cKopocTy mepefiaud nHpopmaruu. 119. [Ipu ynyioTHeHMH KaHanoB B cucteMe ¢ BPK ucnonb3syror: 1)
MYJIBTUTITIEKCOP; 2) Habop MoI0CcoBBIX (UILTPOB; 3) 010K reHeparopoB N rapMOHHUECKUX KojiebaHUM 1
cMmecureniedd; 4) 610k N reHepaTopoB OPTOTOHA/bHBIX [JBOWYHBIX MocienoBatenbHocTe. 120. Ilpu
yIJIOTHeHNM KaHazmoB B cucreMe ¢ YPK wucnosme3ytor: 1) mysmbrumsiekcop; 2) HaboOp IMOI0COBBIX
¢unbTpoB; 3) 610K reHepatopoB N rapMoHMUeCKUX KosiebaHuii u cmecuTteseit; 4) 60k N reHepatopoB
OPTOTOHAJ/IbHBIX [IBOWYHBIX MOCAeAoBaTenbHOCTeN. 121. OTanuMTelbHOE CBOMCTBO CUHXPOCHTHasta: 1)
OH TMepUOANYECKU TIOBTOPSIETCS; 2) HauvadbHbId M KOHEUYHbIM CHMMBOJIBI COBIAJAOT; 3) HE MOXKET
TMOSIBUTHCS B MH(OPMALIMOHHOM 0C/1e/10BaTeIbHOCTH.

3.2 TeMbI JOMAIIHUX 3aJaHHN

— CsefleHus1 U3 TEOpPUM BeposATHOCTeM MaremMaTuueckoe OMMCAHWE C/ydyalHbIX CHUTHA/TIOB U
noMmex CrieKTpasnbHbIM aHa/lNu3 CUrHalI0B ['ayccoBCcKUe cityvaliHble npoLecchl OTKIUK JIMHENHBIX CUCTEM
Ha BO3/EWCTBHE C/Iy4YalHbIX CHMrHasoB ONTUMasbHble JUHENHble CUCTeMbl OCHOBBI CTaTMCTHUYECKOM
Teopuu OOHApY)KeHWsI U pa3lWueHHss CUTHAJOB TPY HalIW4Wiu Tomex. [JuckpeTu3aiuisi HerpepbIBHBIX
curHanos, ALIIT u LIATI. JIuHeliHbie 6/i0uHbIe KOABI, KOAbl XaMMUHra. L{ukmndyeckue kofel, Koabl BUX .
CkopocTb niepefaur nHpopMaiyy. [IponyckHasi criocoOHOCTh KaHana. V30bITOUHOCTh M KOAUPOBaHKE B
KaHasiax 0e3 momex. [JeMozyssiiusi LU(POBbIX CUTHAIOB. MHOrOCTaHIIMOHHBIH focTyn [IpyMep THUIOBBIX
3agau: 3AJAYA Nel 3anmcarth MJIOTHOCTb BEPOSITHOCTH CyMMBI Z(t)=x(t)+y(t) ABYX HeKOppe/JrpOBaHHbIX
rayCCOBCKMX CTaljMOHapHBIX NponeccoB X(t) 1 y(t), UMEIIUX MaTeMaThyeCcKre OKUZAHUS U IUCIIePCUH,
paBHbIe COOTBETCTBeHHO mXx =2 U my=3, 3AJAUA Ne2 Ha Bxog unHTerpupyrowerd RC-1jery nocrynaer
Gesnbrii ym X(t) co crieKTpasibHOM MI0THOCTEIO SO. HaliTi KoppessiiMoHHY 0 (QYHKIMIO HanpsbkeHus Y (t
) Ha emkoctu C. 3AJJAUA Ne3 Ha wuemnb, cOCTaBlIeHHYIO W3 TI0C/Ie[0BaTeJIbHOTO COeJUHEeHUs
MHAYKTUBHOCTU L U compotuBneHust R Bo3zelicTByer HaripsbkeHHeX(t), TipeAcTaB/sitoliee coboii Gesbiii
LIyM CO CHeKTpanbHOM maoTHocTeio SO. Haliaure aucniepcuto HanpspkeHus Y(t) Ha corpotuBieHud R.
3AJAYA Ne4 Ha Bxop nocnepnoBarenbHor RC-ueny ¢ mapametpamu Lenu :R= 2 Kom, C=0,5 mkd
BO3JelicTByeT Oesiblii IIyM CO CIeKTpalbHOW TIJIOTHOCTBIO, paBHOM 0.5 B2/Tu.. Onpegenute
CreKTpaabHYI0 TJIOTHOCTb Tpoljecca Ha ee Bbixoge. 3AJJAYA Ne5 Ha Bxop uHTerpupytoieid RC-uernu
noctynaet Oesblii myM X(t) CO CrieKTpaabHOM TIOTHOCTBIO SO. HallTh 3aKOH yCTaHOBEHHS CpeHero
KBaZipaTta oTk/uKa y(t) RC-ernm.

3.3 Tembl MHAUBUYa/NbHBIX 3a/JAHUU

— Tembl WHAMBUAYaNbHbIX 3afaHuii: 1) MaremaThueckoe OIMCaHHWe CWUTHAJIOB U TOMeX. 2)
KopupoBanue wcrounvka. 3) KopupoBanuwe kaHana. 4) OmwubOKA TIpU JeMOAyISIMd. PereHepariuist
yudpoBoro curHana. TUroBoil nmpyuMep MHAMBUAYaNbHOrO 3ajaHusi: VIHAuBUAYyanbHOe 3a/aHue 4, aara
cmauu :xxx Kakmoe U3 3a/jaHuii TIpeiCTaBUThL B BUJIe OT/Ie/IbHOM Opormopel. Bce pacueTsl COMpOBOXK/ATh
NoApOOHBIMU TIOSICHEHUSIMH BIUIOTh /10 TO/ICTAHOBKM YMC/IEHHBIX 3HaueHWi. [locsie 3aBepiiieHHst BCeX
BBIUMCJIEHUM TI0 Ka)KJ 0 13 3a/jau pe3y/ibTaTbl OKPYIVISIIOTCS [0 ABYX 3HAKOB TOC/e JeCATUUHOM TOUKU U
TIPUBO/ISITCS B BU/le TaO/IUILBI B TOM >Ke TIOpsi/IKe, KaK OHU ZiaHbI B 3a7ilaHuu. [TocsieiHee (OTIOTHUTETBHOE
) 3HaueHue B Tab/IMIe OTBETOB — 3TO CyMMa S BCeX MPUBEIEHHBIX B Hel 3HaUeHUH (KOHTPOJ/IbHAsI CyMMa).
1) Homep BapuaHTa UHIVMBU/yaJbHOTO 3alaHKs paBeH HoMepy N cTyzleHTa B criucke rpynmnbl. 2) daiin B
dopmatre Word 2003 ¢ umenem “Damunus-Ipynmna-Homep 3afaHus” HampapiasiTh [0 afpecy:
xxx@mail.ru. Vcronb30BaTh MOATBepXKJeHWe 00 OTKPBITMU COOOIIeHHus. BO3MOXKHO mMpe/cTaB/ieHue
tBepaol kormu. 3) OdopmiieHre B cooTBeTCcTBUM cO cTaHgaptoM TYCYP. O6si3aTesibHbl CCBIIKM Ha
WCTOUHUWKH, B T. 4. CcTygeHUeckue. 4) bamiel mo paboTam, mpejcTaB/ieHHbIM MOKe 24 Yac yka3aHHOU
JlaThl, HAUMCJISIFOTCS B TIOJIOBUHHOM pa3mMepe. 5) PaboThl, cofepykalijie NMpU3HAKU KOMIMPOBAHUS, JJaXKe C
TIOZICTAaHOBKOM COOCTBEHHBIX JAHHBIX, pacCcMaTpuBaThcs He OyayT. 3azaua 1 1) burtoBasi BepOSITHOCTB
omMOKU TpU Tepenade IM@poBoro curHana VIcTouHWK wuHbOpMalMy co3zfaeT LMbpoBOM TOTOK B
Merabut B cekyHAy. Ha Bxoj pa-AWOMMHMM C BBIXOZla Tiepe/laTudKa TIOAAeTCsl T0C/Ie/[0BaTe/IbHOCTh
[ABOUUHBIX PpaZMOMMITY/IbCOB, MOZY/IMPOBaHHbIX MO 3akoHy M (M=1 gaa AM, M=2 paa UM c
OPTOrOHAbHBIMU CUTHanamMu, M=3 ayis ®M). 3asaHa TpebyeMasi BepOSITHOCTb OMTOBOM OmMOKY Poriir Ha
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BBIXO/Ie ONTH-Ma/IbHOTO KOTePeHTHOT0 JieMozysisitopa Por u BesmumnHa ocnabsenus B imaud F. Ha Bxoze
TIpYeMHHMKa TIPUCYTCTBYeT aJiJUTUBHBIN Oesblii TayCCOBCKUM IIIyM CO CIeKTpa/JbHOW TJIOTHO-CThIO NoO.
Ormpenenmts TpebyeMyro CpeAHIOI0 MOIIHOCTE W TiepefjaBaeMbIX CHrHajoB oboux BujoB (0 u 1) Ge3
WCTI0/Ib30BaHUsl KoppekTupytoiero koga (W1), mpu ucnonb3oBaHuu (n,k)-kofa X3MMHUHra B pekume
ucripaeieHus: ommbku (W2) u B pexxume obOHapykenusi ommbOku (W3). OmpefenuTb B KaKAOM U3
PE>XKMMOB BepOSITHOCTh OWMTOBOM OIIMOKY Ha BBIXOZe MUHUM CBs3u (fekozepa) (PB1, PB2, PBE3). Ilpu
pacueTax CUMTaTb, YTO BEPOSITHOCTH OLIMOKM B KaHase Tepecripoca (peKUM OOHapyKeHUs! OIIMOKH)
nipeHeOpeKMMO Majia TI0 CPaBHEHUIO C BEPOSITHOCTBIO TOSIB/IEHUsI MCKa)KeHHOW KOMOWHALMK Ha BbIXOZie
nekozepa. Ilpumeuanusi: 1) 1nBt=10-12 BT. 2) TIpu BbIUKMC/IEHUW OTHOLIEHWS CUTHAJI/IITYM HeoOXoAuMOo
YUUTBIBaTh, UTO [JIUTEHHOCTh TepeJjaBaeMbIX WMMITY/IbCOB [IO/DKHA YMEHBIIAThCSl TPU  yBeJUYeHUH
M30bITOYHOCTH, YTOOBI 00ecreunTh 3alaHHYI0 CKOPOCTh Tiepefjaur B mH(OpPMALMOHHBIX CHMBOJIOB.
3agaua 2 1) Pereneparusi udpoBOro cMrHasga Inpu mepejaue Ha Oonblive pacctosiiusg Ha kabenmbHOM
JIVHWY, COjiep)Kallieil N pereHepaljiOHHbIX YYaCTKOB, pereHepalnjs JBOWYHBIX HMIY/JbCOB B TIOTHOM
CMBICJIE 3TOTO CJIOBa TPOBOJUTCS JIMILL B OOC/Ty)KMBaeMbIX pereHepallMoHHbIX TmyHKTax (OPII),
pa3MeleHHbIX Ha KaKAOM M-M yuyacTKe. Ha OCTafibHBIX yuyacTKaxX pa3MelleHbl HeoOCTy>KWBaeMble
pereHepaiiioHHble TyHKThl (HPII), B KOTOpBIX BXOAHOM CWUTrHa/M /I YCWiMBaeTcs. OrnpeaenuTb
BEPOSITHOCTH OIIMOKM TTPU JeMOJY/ISILY CUTHa/Ia Ha BbIX0/le HeKorepeHTHOM iHny Por, ecnmy mipy n=1
3Ta BejquurMHa u3BecTHa [1]. HaliTu oTHolleHuwe curHan/iym ql, KoTopoe moTpeboBanock Obl Ajisi
obecrieueHrsi TOW »Ke BePOSTHOCTH OIIMOKKA Poimn Ha BbIXOZle JIMHUM [ JBYX CiiyudaeB: 1) Bce
pereHeparopsl — 310 HPIIT (qHPTI, 1b); 2) Bce perenepatopsl — 3T0 OPIT (QOPII, #b).

3.4 Tembl OIPOCOB HA 3aHATUAX

— 1. B uem cMmbICa pasHeCcEHHOro nmpuéma CUrHajoB M Kakue BHU/bl pasHeCeHUs Bbl 3HaeTe? 2.
UTo W3MeHUTCSl, eCu IIpU Olpefe/leHUH BcCeX HWH(QOPMALMOHHBIX IOHATUA W3MEHUTb OCHOBaHHeE
norapugma? [ToBnusieT M 5TO Ha OCHOBHbIE pe3y/bTaThbl, KOTOphIe AaéT Teopus uHpopmauuu? 3. KakoBo
Ha3HaueHWe KOJAWpOBaHWs B KaHase 0Oe3 romex? 4. Uem Xopolll WM IUIOX WCTOUHUK MH(OpMALUH,
obnagarouuii GosbIIol SHTponMer? 5. MOXKHO /M TIpY TIOMOILM B3aWMHOM WH(OPMaLMU WU3MepsiTh
CTereHb 3aBUCHMMOCTHU CJIy4alHbIX BeJMYMH U ? EC/iM 3TO Tak, TO ueM 3TO Jiyulle OLIeHKU CTeleH!
3aBHCUMOCTH MPH NOMOIIY KO3 dULieHTa KOppesIsiuu?

3.5 JK3aMeHallMOHHBbIE BOTIPOCHI

— 1. Henu u 3agaun auctumuiviabl TO_CPubC. 2. OnvcaHue cjly4aliHbIX MPOLIECCOB C TTIOMOLLBIO
MHOTOMEpDHBIX TJIOTHOCTEM BEPOSITHO-CTU. 3. MaremaTthueckoe OXWJaHWe U [UCIEepCUsi CIy4yaiiHOTro
nipotiecca. 4. KoppensitioHHast ¢GyHKLMsI, KOBapUaLIMOHHAsE (PYHKLUSI ¥ BpeMsi KOppeJsiiUU C/lyuaii-HOTo
rporjecca. 5. YcjoBUe CTalJMOHAPHOCTH CJIyyaliHOro mpoliecca B LIMPOKOM M y3KoM cMbicie. CpefHee
3HaueHue, JUCIIePCHsl U KOppessiMoHHasi (GYHKLMsSI CTallMOHAPHOTO C/IyYaliHOTo Ipo-1jecca B LIMPOKOM
cmbice. 6. Jprofuyeckye ciaydaiiHble TipoLecchl. BpeMeHHbIe cpefHUe XapaKTepuUCTUKU. 7. OrnvcaHue
COBOKYMHOCTH [BYX C/Iy4YalHbIX MPOLIECCOB C MOMOLbI0 MHOTOMEpHBIX IUIOTHOCTeM BepOSTHOCTH. 8.
CraluoHapHO CBfi3aHHble W B3aWMHO 3projuyeckue cijayuaiiHble Tiponeccel. 9. CBoiicTBa
KOppeJISIMOHHON (PyHKIMY ciyualiHoro mporjecca. 10. CBoicTBa B3aMMHOM KOPPeJISLIMOHHON (DyHKLIUH.
11. CnekrtpanbHasi TIJIOTHOCTb U €€ CBsSI3b C KOPPe/SIUOHHOM (YHKLMel ciydaliHOro mpo-uecca. 12.
CBoMCTBa CHEKTPaJbHOM IUIOTHOCTH. Pakropusalysl CleKTpanbHOM IUIOTHOCTH. 13. benwld mym u
OenbIii IIIyM C OrpaHUYEHHOM TI0 Tooce CrieKTpoM. Mx koppessiuoHHble (yHKumd. 14. [ayccoBckuid
C/ly4aliHbIM TMPOLIeCC M ero CBOMCTBA. 15. Y3KOIOJOCHBIM TayCCOBCKUM C/y4yaliHbIM IIPOLIECC, €ro
KBa/lpaTypHble cocTapisitoiue. 16. CBolcTBa KBaJpPaTypHBbIX COCTAB/SIOLIMX  Y3KOIOJOCHOTO
rayCCOBCKOTO C/IydalHOTo miporiecca. 17. OHoMepHbIe MJIOTHOCTH BEPOSITHOCTEM orvbaroriel v ¢a3sbl
Y3KOTIOJIOCHOTO rayCCOB-CKOTO rpotiecca. 18. OgHoMepHasi TJIOTHOCTh BEPOSITHOCTeN orubaroiieii cMecH
CUTHajIa C y3KOMO/oCHBIM 1rymMoM. 19. TInoTHOCTh BeposiTHOCTeH (ha30BOi OUIMOKY TpU HAOHOAeHUH
CMeCH CHTHaJjIa C Y3KO-TIOJIOCHBIM 1IyMoM. 20. ACUMIITOTUUYeCKHe TUIOTHOCTUA BepOSITHOCTel orubaroreid
v (a3oBoil omMOKK 1pu OOJBLIMX OTHOLIEHUSIX CUTHana K urymy. 21. CBOMCTBa JTMHEMHOW CHUCTEMBI.
XapakTepyucTUKY JIMHEMHOW CHUCTeMbl M CBSI3b MeXAy HUMHU. 22. AHanu3 JMHENHOW CHUCTeMbl B
repexoJHOM pekruMe TIpU CTaljMOHAPHOM BO3ZieMCTBUM. 23. IMUTaLMs C/ly4alHOrO Tpoliecca ¢ 3aJjaHHOMN
CHEeKTPa/JbHOM  TJIOTHOCThIO. Dopmupyro-uuii  ¢unbtp. 24. AHanu3 JMHEWHOM CUCTeMbl B
YCTaHOBUBILIEMCS pexuMe. 25. OKBUBaj/leHTHas LIymoBas Iojoca. 26. B3auMmHasg KoppessLyoHHas
(yHKIMSI BXOJHOTO BO3/EWCTBUS U OTK/IMKA JIMHEMHOW cu-cTembl. 27. [locTaHOBKa 3a/jaud IOMCKa
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OITHMMa/bHOM CUCTeMBI II0 KPUTEPUIO MOTy4YeHUs] MaKCU-MyMa OTHOILIEHHsI CUTHA/I/IYM U 110 KPUTEPUIO
MHUHMMYMa CpeIHero KBajpara OmrOKu. 28. OnTUMU3aLMsl CUCTeM IyTeM Mo0opa UX rapameTpos. 29.
OnTrvmanbHble  CUCTeMbl, MaKCUMHU3MpylOlMe  OTHOIIeHue  curHas/muyM. 30. WmnynbcHas
XapaKTepUCTHKA U KOMIJIeKCHasi YaCTOTHasl XapaKTepUCTHUKA COoryiacoBaH-HOro (uibrpa. 31. YacToTHas
XapaKTepUCTHKA ONMTUMAaIBHOTO (hrIbTpa MpU BO3/eMCTBUH OKpalieHHOro (Hebesoro mryma). 32. TIpsmoit
MeTo/| HeJMHeWHBbIX Mpeobpa3oBaHUi ciyuaiiHbIX TiporieccoB. 33. CpeaHee 3HaueHMe TIPOLIECCOB Ha
BbIXOJle KBazZipatuuHoro netekropa u ®HU. 34. KoppensiyoHHass (yHKLMs TIpoliecca Ha BbIXO[e
KBa/lpaTUyHoOro Jertekropa. 35. CrekTpasbHas IUIOTHOCTb TIpOLiecCa Ha BbIXOZle KBaJpaTUUYHOIO
netekropa. 36. Mudopmauys. Kanan cesasu. JIunus cesasu. 37. [IUCKpeTHble U LM(POBbIe CUTHAJIBI, UX
cTaticTuyeckoe onucanue. 38. Kop, andaBuT Kojja, OCHOBaHUe KOZA. JJMUCKpeTHBIM CUTHal, KaK KOZJoBast
koMOuHarus. 39. AAJUTUBHBIE U MY/IBTUTIIMKATHBHBIE TToMexH. Hopmasnbhblii Oesbiii mym. 40. MeTtozbt
aHa/IMTUYeCKOro ¥ TeOMeTPUYeCKOro IIpe/iCTaB/IeHUs] CUTHAJ0B U TIOMeX. OHeprud CUTHajloB U
pacCcTossHWe MeXAy HHMH, He3aBUCUMOCTb W OpPTOrOHa/JBbHOCTh CUrHajoB. 41. Mopenb cucTeMbl
niepeiaur uHGopmaLuu. 42. OCHOBHasi TepMUHOJIOTHS B 00s1acTu LpoBoit cBsi3u. 43. OCHOBHbIE 3Tarlbl
npeoOpa3oBaHMs CUTHAMA B LM(POBBIX cCUCTeMax CBsi3H. 44. [IucKpeTH3alysi BO BpeMeHH HellpepLIBHOTO
curHazia. BoccraHoB/ieHHe HelpepbIBHOIO CWrHajna w3 AuckpetHoro. IIlym guckperusanuu. 45.
Mopynsauys UMITy/IbCHOW Hecyllel HemnpepblBHbIM curHasiom. AM, IIIVM, BUM, Buz criekTpos. 46.
ATIIT u OATI. OcHOBHBIE XapaKTEPUCTUKY, LIYM KBaHTOBaHUS, KOMITaHAVpoBaHUe. VIMITy/IbCHO-KO0Bast
monynstus (MKM), ocHoBHoM tmdpoBoii curHan. 47. KonruecTtBo UHGOPMaLIUY, eIUHULbI U3MepeHuUs,
cBoricTBa. CobcTBeHHasi WHGOPMa-1Usi, SHTPOIHS], U30BITOUHOCTb. 48. DHTPOMUS TOC/IeI0BaTeIbHOCTU
CUMBOJIOB. YCJIOBHAasi SHTPOIUS, Y/e/bHasi SHTPOMUs, W30BITOUHOCTb W TIPUUMHBI ee TosiBieHus. 49.
CpenHsis B3auMHasi MHpopMaiusi. CKOpOCTb CO37laHMsl, CKOPOCTb Tepefjaud U CKOPOCTb TIOTepU
uHpopmarui. TexHuueckasi CKOpoOCTb TIepefaud wuHpopmauuu. 50. VH(opManus B HelpepbIBHBIX
curHanax. /JuddepeHiyanbHasg SHTPONUS HENPepbIBHO-TO OTCUeTa. YC/IOBHas AuddepeHLdaabHast
saTpormst. 51. IIpomyckHas crlocoGHOCTh AVICKPETHOTO KaHasa CBsi3, ompefeneHue. [IpomyckHasi crio-
COOHOCTh JBOMYHOTO CHMMETPHUYHOrO KaHaja. IIporyckHas CriocoOHOCTh HerpepbIBHO-TO KaHaja.
OHepreTuueckas ¥ 4yactotHas 3¢dekTrBHOCTL. 52. CornacoBaHue KaHala C UICTOUHMKOM WH(MOpMaIuu.
Kop, andaBur kopa, ocHoBaHue koja. Kmaccudukauys kopos. KogupoBaHue uctouHvka. Teopema
[ITenHoHa i KaHa-nma 6e3 momex. DddeKTUBHBbIE 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 W 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), u36BITOUHOCTH 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
TIPUHLIMIIBL TIOMEX0yCTOMUMBOTO KoaupoBaHus. Kiaccudukainus komoB. 57. JInHeliHble O/0UHbIE KOZBI.
leomeTpuueckoe Tipe[cTaBieHWe Koja. KopoBoe paccTos-HHe, KpaTHOCTb OOHapy)KWBaeMbIX W
UCIpaB/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. IIponsBoasias u npoBepoyHas MaTpuLibl. IIprBesieHre K KAHOHUUE CKOMY BUZY.
Ornpesiesienre KofoBoro pacctosinus 1o marpuiaM G u H. 60. Kog Xemmunra. CpoiictBa. CTpyKTypa
TIPOU3BO/ALLIEN M MPOBEPOYHOU MaTpull. CHU-cTeMathueckuit ko XsmmuHra (7,4). Kogep u gekogep. 61.
HepaBenctBo XsmmuHra. Ero ¢usmueckuii cMbicl M 3HaueHWe B TEeOPUM 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 MOJMHOMY. 64. Lluknnyeckue Kofbl. AJITOPUTMBI KOAUPOBaHUA LIUK/INYECKOIO KOZa,
cxeMa Kofiepa CH-CTemMaThUuecKoro Koza. 65. AJITOPUTM [eKOAWPOBaHUS LMK/IMYECKOro Koja, Cxema
Jlekoziepa LIMK/IMYeckKoro koga. 66. Luknnueckue koabl X3MMmuHra, koael bBUX. 67. CBepTouHble KOZBI.
OCHOBHBIe CBOMCTBA, TIPOU3BO/ISALLME TTOTMHOMBI, TIPUMeEP KOZiepa CO CKOPOCThIO Koja 1/2. 68. IToHsiTHe 0
MaTPUUHbBIX, KaCKa[HBIX U TypOokogax. 69. Vcronb30BaHWe KaHasa repecrpoca. Buabl oOpaTHOM CBsSI3U.
OmnpesienieHre BepoOsITHO-CTel OIIMOOK Mpu paboTe fAekofiepa B peXkrMe OOHapy)KeHHsi OIIMOOK Tpu
He3aBUCUMBIX olMOKax. butoBasi BepossiTHOCTh ommbku. 70. OnpesesieHre BepOsSTHOCTeH OMIMOOK TpH
pabote feko/iepa B pe>KhMe HCIpaB/ieHUs OIIMOOK TMPU He3aBUCUMBIX OIIMOKaxX. BUTOBasi BEPOSITHOCTD
ommbku. 71. Moaynsiysi rapMOHUYECKOW Hecyled IudpoBeiM curHasioMm. AM, UM, ®M, otHOCH-
TenbHass wmu JguddepeHumansHas M (ODPM). TlpuurHa ee mnpuMeHeHus. 72. Mogynsus
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rapMOHHYECKOW HeCyllleld aHanoroBelM curHaioM. AM, UM, @M, ogHono-nocHas AM (AMOBII). Bug
CMIeKTPOB  MOJY/IMPOBAaHHBIX CHUTHAJIOB M TI0Jloca 4acToT, TpeOyemass [y mepejauu. 73.
MHOronosvLMoHHble MeTOAbl MOAY/ALMM U TIPUYMHBI WX [pUMeHeHUs. 74. MeXCUMBOJbHAas
vHTep(depeHLUs U METO/bI ee yCTpaHeHUs. MoJy/siliusi OPTOrOHa/Ib-HbIX HECYLUX LIU(PPOBLIM CUTHATIOM
(opTOroHasIbHBIE YACTOTHO-pa3feneHHble curHaibl, OFDM). 75. Kommnpomuccel npd MCHOIb30BaHUU
MOZY/ISILIUM U KOAUPOBaHUS, 1[eJid pa3paboTurKa CUCTeM CBSI3U, XapaKTepPUCTUKA BEPOSITHOCTH TOSIB/IEHUS
OImMOKHY, MUHMMaJIbHAs IIM-PYUHA TMOJI0Ckl 110 HaiikBucty, Teopema llleHHOHa-XapTivd O TPOMYCKHOM
crocobHO-CTU KaHasna. 76. IlepemexeHue (MHTEP/IMBUHI) CHMBOJIOB, LIeJlM U MeTOZAbI TIPUMeHeHHsI.
BapuaHTel mo-cTpoeHUsi miepemexxutesnieir. 77. CkpembnvpoBanue. llemn mpumenenus. Iloctpoenue
ckpeMbsiepa Ha 6a3e peKypcuBHO-TO 1udpoBoro ¢uibTpa. 78. MHOXKeCTBeHHbIN JOCTYIl C YaCTOTHBIM
paszie/leHMeM  KaHa/loB. [JIOCTOMHCTBA U  HeJO-CTaTKW, MeX[yKaHa/bHble HCKaKeHus. /9.
MHoOKeCTBeHHbIM [IOCTYIl C BpPEMEHHbIM pa3jefeHreM KaHaloB. [JOCTOMHCTBA U HeN0-CTaTKH,
MeXXayKaHabHble WCKakeHUsi. 80. MHO)KeCTBeHHbIM [OCTYI C KOJOBBIM pasfie/ieHheM KaHajioB. 81.
Pacimpenue cnektpa. Ilpsmoe pacimpenve (Metog npsiMoi nocriefoBarenbHOCTH). 82. Pacimmpenue
criekTpa. MeTopl IPOrpaMMHOM CKauKooOpa3HO# repecTpoKy YacToThl. 83. OpTOroHasibHOe YaCTOTHOE
yrnotHeHue KaHanoB (OFDMA) 84. emoayssitys MGPOBBIX cCUrHaioB. KoppensiuoHHbIN NPUeMHUK U
cornacoBaHHbeI punbTp. 85. Hdemopynsuus 1udpoBbix curHasoB. KorepeHTHOCTH (CHMH(bA3HOCTB).
KorepeHTHbIe, KBa3UKOrepeHTHbIEe U HeKorepeHTHble cucTeMbl. CUHXpoHM3anus. 86. Ilprem curHanos B
YCJIOBUSIX MHOTOJyueBOCTH. MeToabl 0O0pbOBI C MHOTO/MyueBOCThIO. 87. PaauopeneliHbie JTMHUU.
PeTpaHcnsius v pereHepaijysi CUrHasioB.

3.6 TeMbI KOHTPO/IbHBIX PadoT

— 3AJAYA  Nel 3amucatb IJIOTHOCTb  BEpPOSTHOCTHM  cymmbl  z(t)=x(t)+y(t) AByX
HEKOpPe/MPOBaHHbIX T'ayCCOBCKUX CTAlJMOHapHbIX mporeccoB X(t) M y(t), MMEIIMX MaTeMaTuyecKue
OKWJaHUA U JAUCIIepCUU, PaBHbIe COOTBeTCTBeHHO mX =2 U my=3, 3AJAYA Ne2 3anucarb MJI0THOCTb
BEPOSITHOCTU pa3HOCTHU Z(t)=x(t)-y(t) AByX HEKOppe/JIUpOBaHHBIX rayCCOBCKMX CTAljMOHAPHBIX MPOLeCCOB
x(t) u y(t), UMeloLLMX MaTeMaThuecKe 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 OXKuziaHue orubaroieit 3toro mporecca. 3ATAYA Ned Ha
BX0J] MHTerpupytoieii RC-1ieru rnoctymnaet 6enbii mym X(t) co crieKTpanabHOU MIoTHOCTRIO SO. Haiiti
B3aUMHYIO KOPPe/SIIMOHHYI0 (PYHKLMIO0 BXOJHOTO Bo3zelcTBUsA X(t) u oTkauKa Y(t) RC-uenu. 3AJAYA
Ne5 Ompegenur BeposITHOCTb TOTO, YTO 3HAY€HWs] CTaLMOHApPHOIO TrayCCOBCKOrO Iipolecca C
napamerpamu mMA=0, 0A=3B mnpesbiaror 2 B. 3AJAYA Ne6 Ha wuenb, COCTaBIeHHYH U3
M0CJIeZI0BaTe/IbHOTO COeJUHEHUS] MUHAYKTUBHOCTH L 1 conpotuBnenus R Bo3gencTByeT HanpsbkeHUe X(t),
npescTaBsiioniee coboil Genblii myM €O crieKTpasibHOM IwioTHOCThIO SO. Haligurte avcriepcuio
HanpsokeHus: Y(t) Ha conportusneHuu R. 3AZTAYA No7 Ha Bxop mnocnefoBarenbHor RC-menu c
napamerpamu neru :R= 2 Kom, C=0,5 Mk} Bo3zeiicTByeT Oesblii IIyM CO CHEKTPaTbHOM MIOTHOCTHIO,
pasHoii 0.5 B2/T'Li.. OnpezeniuTe CrieKTpaabHYO IJIOTHOCTH MPOLieCcca Ha ee BBIXOZe.

3.7 Tembl 1a00pPaTOPHBIX PadoOT
— CrnekTpbl UMMNYJ/ILCHO-MOAY/TUPOBAHHBIX CUTHA/OB. [Ipeobpa3oBaresii HeTIPePHIBHBIX BeTMUWH
B 1IdpoBoii ko CucteMa CBsSI3U C JiebTa-MoAyssiyeid. Kol ¢ mpoBepkoit Ha ueTHOCTh L{ukinueckre
Ko/bl. MaTeMaTnueckoe orucaHue Cay4yailHbIX CUrHanoB. CTaTUCTUUeCKUe CBOWCTBA CMeCH pery/sipHOro
CUTHaJIa ¥ Y3KOIOJIOCHOTO CTAl[MIOHAPHOTO rayCCOBCKOTO IyMa. OnTHUManbHOe 0OHapyKeHue TI0/1e3HOTO
curHasna Ha ¢oHe 1yma. VMI3yueHre MeTO/IOB OLIEHKM HEM3BECTHBIX [1apaMeTpPOB M0JIe3HbIX CUTHAJIOB MPU
Ha/TMYUM MOMex.

4 MeToanuecKue MaTepuasabl
Ins obecrieuenust mpoiiecca oOyueHUst W pellleHus 3a7au 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOIIe
Marepuarbl:
— MeTOoMYeCKHe MaTepuasbl, OMNpejesioe TpOLeypbl OLIeHMBAaHUS 3HaHWW, YMeHHH,
HaBBbIKOB U (W/IM) OMbITa [esiTeJIbHOCTH, XapaKTepU3YIOL[UX 3Tarbl (Op-MUPOBAaHMSI KOMIETEHLUH,
corsiacHo 11. 12 paboueii TporpaMmel.

4.1. OcHoBHas UuTeparypa
1. 1. TEOPUA JJIEKTPMUYECKOWM CBS3U: Yue6Hoe moco6ue / Akyaunuues FO. II.,
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bepurapatr  A. C. - 2015. 196 c. [DOnekrpoHHmlii pecypc] - Pexum gocrtymna:
http://edu.tusur.ru/publications/5858, cBo6oAHbIM.

2. 2. Tankun B. A. IIudpoBasi MoOWIbHasE pafIMOCBsI3b: YueOHOe rocobue s By30B. ['pud
YMO / B. A. Tl'asikuH.- 2-e u3f. niepepa0. u Aot - M.: Topsiuast munaus-TenekoMm, 2012. - 592 c.: (YuebHoe
noco6ue) (CrieruasbHOCTD /IJis1 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:
ToMCKM. TOCyapCTBEeHHbI YHUBEPCUTET CUCTEM yIpaB/ieHUs] U paguo3neKTpoHuky, 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 3afjauy T0 TEOPHUM BEPOSTHOCTeM W MaTeMaThueCKOn
CTaTUCTHKE:»: 00yuaromuxcs 1o Harpasaenusm 210400 (11.03.01) «PaguoTexnuka», 210700 (11.03.02)
«Tenekommynukatmu» 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. PaguorexHuuecKkye 1[eNy U CUTHA/bL: Y4eOHUK [ By30B. — M.: Bricias
mkona, 2005. — 462[2] c. — 302 3k3. (Hammure B 6ubmmoreke TYCYP - 302 3k3.)

5. 5. BonkoB JI. H. Cuctemsbl 1judpoBoii pafiuocBsisi. ba3oBble MeTOAbl U XapaKTepHUCTHKMU:
YuebHoe nocobue as By3os / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. IlluHakoB. - M.: DKo-TpeH/3,
2005. - 390 c.: (bubmoreka MTC & GSM). (42 3k3.) (Hanuure B 6ubmoreke TYCYP - 42 3k3.)

6. 6. Beprep M. OcHOBBI KOAMPOBaHUs: YueOHUK 7151 By30B: Ilep. ¢ Hem. / M. Bepuep; miep.: /[].
K. 3uranrupos. - M.: Texnocdepa, 2006. - 286 c. - (Mup nporpammupoBanusi; VIII, 03). (49 3k3.)
(Hamuue B 6ubmoreke TYCYP - 49 3k3.)

7. 7. PamuocucTeMbl niepeaud MHMopMaruy : YuebHoe rocobue st By30B / B. A. Bacun [u zp.
]; pen.: . b. ®enopos, B. B. Kanmbikos. - M.: Topsiuas nunHus-TenekoMm, 2005, 471c., 50 3k3. (Hannuue B
oubmoreke TYCYP - 50 3k3.)

8. 8. T'apanun M.B., Xypasnes B.1., Kynerun C.B. Cucremsl 1 ceTH nepefauv MHGOPMaLUK:
Yue6. mocobue st By3oB. — M.: Pagro u cBs3b, 2001. — 336 c., 9 3k3. (Hamuuue B 6ubmioreke TYCYP -
9 9K3.)

9. 9. Kpyk b.U., Ilonantononyno B.H., llyBanos B.Il. TejleKOMMyHUKaLIMOHHbIE 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. Cratucthueckass pafIMOTeXHWKAa W paArodu3vka: YuebOHO - MeToAuueckoe rocobue s
TpoBeZieHust 1abopaTOpHBIX PaboT M caMocCTosITeNTbHOUM paboTel cTyaeHToB / UymakoB A. C. - 2012. 30 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1746, cBo60oaHBIH.

2. 2. Teopusi 51eKTPUUECKOW CBs3M: YueOHO - MeToAuueckoe Tocobue /i TMpOBeAeHus
TIPAKTUUECKUX 3aHATHNA M CaMOCTOSITe/IbHOM paboThl cTymeHTOB / AkynuauueB FO. I1. - 2012. 202 c.
[DnekTponHbIii pecypc] - Pexkum goctymna: http://edu.tusur.ru/publications/1758, cBo6G0JHBIT.

3. 3. Teopusi u TexHuKa mnepejauu MHGopMaLUM : MeTouueckue yKa3aHUs MO TPOBEAEHUIO
nabopaTopHBIX PabOT M OpraHM3aliy CaMOCTOATEILHOW paboThl CcTyeHTOB / HoBukoB A. B., bepHrapar
A. C. - 2015. 48 c. [DnektpoHHbIM pecypc] - Pexkum pocrtyna: http://edu.tusur.ru/publications/4978,
CBOOOJIHBIM.

4. 4. AHa/lM3 THUIOBOTO paJMOTEXHWYECKOTO 3BeHa: YueOHO-MeToAuueckoe Iocobue 10
BBITIOJTHEHUIO KYPCOBOHM DPabOThI (pacyeTHOTO 3a/laHMsl, CaMOCTOSITe/TbHOW paboThl) TIO JUCLIUTUTHHE
«CraTucTHUeCKas pafiIuOTeXHUKa U paauodusvka» / bepurapar A. C. - 2012. 36 c. [D1eKTpoHHbIN
pecypc] - Pexxum gocrtymna: http://edu.tusur.ru/publications/1748, cBo60HBIT.

5. 5. TEOPUS JJIEKTPUUECKOW CBS3U: Yue6HO - MeToguueckoe TII0co6He s
TpoBeZieHus1 1ab0paTOpHBIX paboT M CaMOCTOSITeNIbHOM paboThl CTYAEeHTOB MO AucuuruiiHe «Teopus
J/ieKTpuueckoi cBsa3u». / AkynuauueB FO. I1. - 2015. 124 c. [DneKTpoHHBIM pecypc] - Pexxum poctyma:
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http://edu.tusur.ru/publications/5860, cBOOOHBIH.

6. 6. MHorokaHanbHasi 1udpoBas cucrema Tiepefaud HHGopMalUU: YueOHO-MeToAUYeCcKoe
nocoOue TIO BBITMIOJTHEHHIO KypCOBOTO IPOEKTa (pacyeTHOTO 3aflaHUsl, CAMOCTOSITEIbHOM pPaboThI) 10
qucuuriinHe «Teopust snekTpuueckor cBsisu» / AkynunuueB FO. I1., bepurapar A. C. - 2012. 41 c.
[DnekTponHbIii pecypc] - Pexkum goctymna: 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. OnepauuyoHHasi cucteMa Windows.
6. MathCad
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