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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

YTBEPX/IAIO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Crarucruueckas Teopusi HHPOKOMMYKAI[HOHHBIX CHCTEM

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

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

HanpagneHHocTs (po¢ub): OnTHYeCcKHe CUCTeMbI U CeTH CBSI3U

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadeznpa: CBUuKP, Kajdeapa cBepXBbICOKOUACTOTHOM U KBAHTOBOM PaU0TeXHUKH

Kypc: 3

Cemectp: 5

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 5 cemectp Bcero EvHunb
1 Jlekuu 24 24 4acoB
2 [IpakTrueckue 3aHATHSA 16 16 4yacoB
3 JIabopaTopHble 3aHSTHS 20 20 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 60 60 yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 12 12 4yacoB
6 CamocrosiTesibHasi paboTa 48 48 4acoB
7 Bcero (6e3 3k3ameHa) 108 108 YyacoB
8 OO0r11ast TPYyZJ0EMKOCTh 108 108 4yacoB
3.0 3.0 3.E

3auet: 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.

CBYuKP [llapanrosuu C. H.
OKCIePThI:

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

1.1. ITes1 AMCLUIIIUHBI

Lens npenogaBanus gucuuruiiabl CTUC - 03HaKOMUTh CTYAEHTOB C OCHOBHBIMU MPUHLMIIAMU U
MeTOZIJaMH COBPEMEHHOW CTaTUCTUYeCKOW TeOpruH OOpabOTKM CHTHA/lOB B HMH(OKOMMYHUKAIMOHBIX
CUCTeMax, 8 UMEHHO:

C MeTOZaMM BEepPOSITHOCTHOIO OIWCaHUsl C/Ay4YauHbIX IIPOLECCOB C IIOMOIIBIO IUIOTHOCTEH
BEPOSITHOCTEN ¥ MOMEHTHBIX (DYHKLIU;

KOPPeJ/ISIMOHHOU U CIEeKTPa/IbHOM TeOpHel C/TydyalHbIX MPOLeCCOB;

MeTOZlaMU OTpe/ie/ieHUs] XapaKTePUCTUK C/IydYalHbIX IPOLIECCOB MPHU JIMHEHMHBIX U HEeJIWHEeHWHBIX
npeoOpa30BaHMSAX B PAJHOTEXHUUECKUX LIEIIsIX;

MeTOZlaMU CHMHTe3a ONTUMa/bHbIX CUCTEM.

[atb HaBBIKM MOJeNMpOBaHUWs OObEKTOB U TIPOLECCOB IO THUIOBBIM METOAUKaM C
VICTI0/Tb30BaHUEM CTaH/JAPTHBIX MAaKeTOB MPUKJ/IAaJHbIX [IPOrPamMM.

1.2. 3agaum JUCIMIIIAHBI

— OcHoBHOM 3a/laueil AWCLMIUIMHBI sIBJsieTCs (DOPMUPOBAHUWE Y CTYJNEHTOB KOMITeTeHLUH,
MO3BOJISIFOL[UX HA MareMaTUueCKOM U (U3WYeCcKOM YPOBHe T[IOHUMATh CYIIHOCTb ONTUMAbHBIX
npeoOpa30BaHUM CUrHA/MIOB B HMH(MOKOMMYHMKALIMOHBIX CHCTEMax B YCJOBUSX Ha/JWUUs MeIIaroIuX
(akTOpoB B BHZIe COOCTBEHHOTO IITyMa MPUEMHO-YCHIUTEIbHBIX YCTPOWCTB W BHEIIHUX TIOMEX MU
TPOU3BO/IUTL  OLIEHKHM  BEpPOSTHOCTHBIX  XapaKTepHUCTHUK,  OMpeJessifoluX  KaueCTBO WX
(hyHKI[MOHHMPOBaHHUSI.

— BaxxHoM 3ajaueit Kypca sBaseTcs (GOpMUpOBaHME 0a30BbIX 3HAHWM, YMEHWM W HaBBIKOB B
YyaCTH TIpUMEHeHMs] MeTofla CTaTUCTUYeCKOro MojieupoBaHus Ha OBM [ pacueTa OLIeHOK
BEPOSITHOCTHBIX ~ XapaKTePUCTUK WH(HOKOMMYHUKALIMOHHBIX CHUCTEM, OTPeAesAolUX KaueCTBO UX
(yHKIIMOHHMPOBaHUSI.

2. MecTo pucimiuinHel B cTpyKrype OITIOII

OuciunnuHa «Cratuctuueckass Teopuss UMH(OKOMMYyKal[MOHHbIX —cuctem» (B1.B.[1B.6.2)
OTHOCHUTCS K 010Ky 1 (BapyaTHBHas 4acTh).

[MpefuiecTByOUUMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
Clefyrolye AUCHUIVIMHBL: MareMaTuueckre MeTObl B paJ0CBsA3M, MaTemaTrueckue MeTo/bl OITMCaHuUs
curHanoB, MaTemaTtuueckuii aHanu3, Teopusi BepOSITHOCTel M MareMaTUuecKas CTaTUCTHUKa, Teopust
3/IeKTPUUECKHUX Lierei.

[MocnenywmumMu  AUCUUIUIMHAMK  siBisitoTCsi:  OOrmiass Teopusi cBs3v, CeTeBble TeXHOIOTUA
BBICOKOCKODOCTHOM Mepeauu JaHHbIX, CeTu CBA3M U CUCTeMbl KOMMYTaLUH.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

[Tpouecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIeTeHLUi:

— IIK-7 roTOBHOCTBIO K M3yUEHHUI0 HAyUHO-TEXHUUECKOW HH(pOpMaliy, OTeYeCTBEHHOI0 U
3apy0e’KHOTO OITbITa 10 TeMaTHKe TIPOEKTa;

— [IK-16 roTOBHOCTBIO H3ydaTh HAyUHO-TEXHUUECKYI HWH(OPMAL[O, OTeYeCTBEHHbIH U
3apy0Oe)XHbIH OMbIT 110 TeMaTHKe UCC/IeJOBaHus;

B pe3sysnbrarte usyueHus JUCLIIIIMHBI CTYLEHT J4O/DKeH:

— 3Harb [ MeToJpl CTAaTUCTUYECKOTO OMMCAHUS CIyYalHbIX CUTHA/A0B [ MPUHLMIBI U OCHOBBI
CTaTUCTUUYECKOW TeOpUH OOHApY’>KeHWsl, pPa3/IMueHNs] U OL[eHKW HeHl3BeCTHBIX [apaMeTpPOB CUTHA/IOB IMpU
Hanuuuu nomex; [ ¢u3nueckuidi U cofep)kaTelbHbId CMBICA W B3aUMOCBSI3b TapaMeTpPOB CHIHasa,
KOTOpbIE OITPEeZe/SIOT TIOTeHIMalbHble XapaKTePUCTHKH CHUCTeM OOHapyKeHusi (pas3jivueHusi) Ipu
Ha/IM4yud COOCTBEHHOTO IITyMa TPUEeMHBIX YCTPOMCTB; [| THUTOBbIE CTPYKTYPbl ONTHUMAaJbHBIX CHCTEM
00paboTKK CUrHa/moB B MH(OKOMMYHUKALIMOHHBIX CHCTeMax TMpPU WX OOHapyXeHWM (pa3/MueHWH) Ha
(hoHe 11IyMa NIPUEMHBIX YCTPOUCTB;

— yMmerb [ aprymMeHTHpPOBaHO W3/IOKUTb IIOCTAHOBKY 3aJaud CTaTUCTUYeCKOI0 CHUHTe3a
ONTUMAa/IbHOTO OOHApY>KUTess — pa3/uuuTesss TlapaMeTpa IOMe3HOr0 CUTHasia Ha ¢oHe momexw; [
BBITIO/IHATh THIIOBble pacueThbl BEpPOSITHOCTHBIX XapaKTePUCTUK ONTHUMAaabHOTO OOHApyXuTens —
pasnuuuTesisi B MHPOKOMMYHHUKALJMOHHBIX CUCTEMaX;

— Baajets [ crieluasbHOM TepMuHoIorueld; [ criocobaMu cTaTUCTUUECKOTO OMMCaHUsl CBOMCTB
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CUTHAJIOB ¥ TToMeX; [ 0011ieif MeTO/I0/IOTHeN CTaTUCTUUECKOTO aHa/Ii3a YCTPOUCTB 00pabOTKU CUTHATIOB U
CUHTe3a ONTUMAaJIbHBIX CUCTeM 00pabOTKH CUrHa/IOB B MH(OKOMMYHUKALIMOHHBIX CUCTEMaXx.

4. O0beM AMCHMILIMHBI M BUABI YU4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUTMHBI cocTaBiseT 3.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmune 4.1.
Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl
5 cemecTtp
AynutopHblie 3aHSTHS (BCEro) 60 60
Jlekumu 24 24
ITpakTryeckuve 3aHITHS 16 16
JlabopaTtopHble 3aHATHUS 20 20
W3 HUX B UHTEpaKTUBHOU (hopme 12 12
CamocrosiTenbHasi pabota (Bcero) 48 48
[ToaroToBKa K KOHTPOJIbHBIM paboTam 6 6
BrinosiHeHWe JOMAIIHUX 3a/laHAM 5 5
OdopmeHne 0TUETOB 110 JJabOpaTOpHLIM paboTam 23 23
ITpopaboTKa JIEKIJMOHHOTO MaTepurasa 10 10
ITogroToBka K rpakTAYeCKUM 3aHSITHUSIM, CEMUHapaMm 4 4
Bcero (6e3 3k3ameHa) 108 108
OO0111ast TPYJ0EMKOCTB Yac 108 108
3auetHble Eaunuiel TpysoeMkocTu 3.0 3.0

5. Copep)kaHue JUCIMILITUHBI

5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pazgenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATUM TPUBe/ieHbI B Tabuiie 5.1.
Tabsura 5.1 — Pa3zaenbl AUCHUIUTAHBI U BUBI 3aHATUN

Ne HasBanus pa3zenoB JUCLIUIIIMHBI

Jlektn
Bcero uacos

(6e3 sx3ameHa)
dopmupyeMble
KOMITeTEeHL[UU

1 |BBegeHue 1 2 [IK-16, IIK-7

2 |CBefeHus U3 TeOPUM BePOSITHOCTeN [TK-16, ITK-7

NN | © | [IpakTHUuecKue 3aHATUS
& | © | © | JlaboparopHbie pabOThI
c | w |~ |CamocTosiTesibHas paboTta

3 |MaremaTuueckoe OnvcaHye Cy4arlHbIX 4 18 [IK-16, [IK-7

CHUI'HA/IOB U IToOMeX

4 | CrieKTpa/ibHbIM aHa/IM3 CUTHAJIOB 3 2 4 9 [IK-16, TIK-7
["ayccoBckue cityyaiiHble MPOLeCChl 3 3 4 7 17 | TIK-16, TIK-7
6 | OTK/IMK JIMHEMHBIX CUCTEM Ha 3 2 0 4 9 IIK-16, ITK-7

BO3/IeHiICTBUE C/TyYalHbIX CUTHAJ/IOB
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OnTuMasbHbIe TUHEeMHBIe CUCTEMBI 4 2 6 10 22 I1K-16, IIK-7

8 |OCHOBBI CTaTUCTUUYECKOU TEOPUU 3 3 6 9 21 [IK-16, [IK-7
oOHapy»KeHHs1 ¥ pa3/iuueHusi CUTHAJIOB
TPU Ha/IMUUU TTOMeX

9 |3ak/roueHue 1 0 0 2 3 I1IK-16, IIK-7

Utoro 24 16 20 48 108

5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUSAM)
CojiepskaHue pa3/enoB AUCLUIUINH (TT0 JIEKLUSIM) TIpUBeieHo B Tabsuile 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTUIUH (TI0 JIeKI[UsIM)

CozeprkaHue pa3/enoB JUCIUTIAHBI 110

Hassanus paszenos
JIEKL[ASAIM

TPy 0eMKOCTb,
q
dopmupyembie
KOMIIeTeHL[U1

5 cemecTp

—_

1 Beenenue Nudopmariiust v curdanbl. OCHOBHBIE ITK-16,
TIOHATUA U OIpe/ie/IeHus. [TIK-7

HToro 1

2 CBefieHus1 U3 TeopuM BeposiTHOCTel | OCHOBHBIE TIOHSATUS U OTIpe/ie/ieHust 2 [TK-16,
TeOpPUU BEePOSITHOCTE!; TeOpeMbl [1IK-7
CJIO’KEHUS1 MU YMHOKeHUS; HaJ|&>KHOCTh
cuctembl. OnricaHye Cy4alHbIX
Be/IMUMH; JUCKPETHbIE U HellpepbIBHbIE
CJ1y4aliHble BeJIMYUHBI; TUIOTHOCTh
BEpOSITHOCTH; (PYHKLIMSI pacIipesie/ieHUs..
UncnoBble XapaKTepUCTUKU CTyYalHbIX
Be/IMUMH; MaTeMaTHJecKoe OKUaHue,
CKO u gucniepcusi, KoppesljuoHHas
(yHKLYS, Haya/IbHbIN U 1[]eHTPa/IbHbIN
MOMeHTHI. ['ayccoBcKue ciyvaliHble
Be/TMYMHBI.

Htoro

3 Marematuyeckoe onvcaHue [TonsiTve cnyuaitHoOro mporiecca. 4 [1IK-16,
C/Ty4YaliHbIX CUTHA/IOB U IOMEX BeposATHOCTHOe onMcaHue Cy4YalHbIX IK-7
nporieccoB. MoMeHTHbIe (PyHKLIUN
cyyvaiHoro npotiecca. CralnyoHapHble
C/lyyaiiHble MpoLecchl. Dprojuyeckue
C/lyyvaiiHble rpolecchl. BpemeHHbIe
cpezpHye. OrnyvcaHye COBOKYITHOCTH JIByX
cyvalHbIX ripoiieccoB. CBOMCTBa
KOPeJISILIMOHHOM U B3aUMHO
KOppesLMOHHOMN QyHKIMA. benblit mrym.

HToro 4

4 CrieKTpa/ibHbIM aHa/Iu3 CUrHAJIOB CriekTpasnbHasi TUNIOTHOCTb MOLI[HOCTH. 3 [K-16,
CBolCTBa CIeKTPaIbHOU MJIOTHOCTH [TK-7
MOII[HOCTH. B3anMHasi crieKTpasibHast
IUIOTHOCTb MOL{HOCTU. OmipesiesieHue
MOMEHTHBIX (DYHKIIUN U CIIeKTPabHON
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IMJIOTHOCTHW MOINHOCTH I10
SKCIIePpUMEHTa/IbHBIM [JdHHBIM.

HToro

5 lNayccoBckue ciyualiHble MpoLjeCChl

[ToHsITHe TayCCOBCKOTO CTy4aifHOTO
TpoLiecca 1 ero CBOMCTBA. Y3KOMOIOCHbIe
rayccoBCKHe C/Ty4daiiHble TIPOLieCChl.

Htoro

TK-16,
TK-7

6 OTKJIMK JIMHEeHHBIX CUCTeM Ha
BO3/IeliICTBUE C/TyYalHbIX CUTHAJ/IOB

[TocTaHoBKa 3aauM aHaM3a JTMHEeHHBIX
cucteM. AHaIM3 TMHEHNHOW CUCTEMBI B
repexo/IHOM peXXUMe TPU CTaliOHApPHOM
BO37ieiicTBUM. VIMuTalusi CjlyyaifHOTO
Tipoliecca C 3a/JaHHOM CrieKTpaTbHOU
TJIOTHOCTHI0. POPMUPYIOLIUM UIIBTP.
AHanu3 MHeHON CUCTeMBI B
CTal[MOHAPHOM (yCTaHOBUBIIIEMCS
pexxume). Unicto Oenbiii IyM U CUCTeMBbI
C OrpaHMYeHHOM MOI0COM NPOMYCKaHHUS.
OKBMBaJIeHTHasl 111IyMOBasi 110J10Ca.
B3aumHas KoppensitiuoHHasi QyHKLIUS
BXO/IHOT'O BO3/|eHCTBUS U OTK/IMKA
JTMHEWUHOW CUCTEeMBI.

HToro

[1K-16,
[1IK-7

7 OnTUMasbHBIe JTUHENMHBIEe CUCTeMBI

INoHsATHE ONITUMATLEHON CUCTEMBI.
Kputepuii ontiManbHOCTH.
OnTuUMH3aIMs CUCTEM TTyTeM To/[0opa X
rnapameTpoB. OnTUMasbHbIe CUCTEMBI,
MaKCMMU3HPYIOLL[e OTHOLIEHHE
curHas/uym. OnrumanbHble CUCTeMB,
MUHUMM3UPYIOIIMe CpeJHUIN KBajipaT
OILLIMOKU.

HNToro

TK-16,
TK-7

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

CoryiacoBaHHbIH TMHENHBIN QUBTP.
[TprMepsl MOCTPOEHHUs COITIaCOBAHHBIX
nmHerHbIX GunbTpoB. OOHapy>KeHMe 1
pas/MyeHre CUrHaI0B MPU HaIMYUU
nomMex (baliecoBCKUl MeTO[).D/IEMEHThI
TEOPUHU OLIeHKH Hen3BeCTHBIX
rapaMeTpoB CUTHasa.

HToro

TIK-16,
TIK-7

9 3ak/royeHue

[epcrieKTUBBI pa3BUTHSI CUCTEM
nepeziauyd UHMOPMaLUHU.

HNToro

1

TK-16,
TK-7

Wroro 3a cemecTp

24

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (TPeAbIAYIMMHA)
U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pa3zesnbl JUCLIMTITMHBI U MEeXXAUCLUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (MpeabIyLUMU) 1
obecrieuriBaeMbIMH (TTOC/IIYFOIIMMU ) JUCLIATIMHAMM TIPe/ICTaB-/IeHbl B Tab/uiie 5.3.
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Tabsmura 5.3 - Paszesnbl AUCITUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3zenoB JaHHOW AUCLUIUIAHBI, [7is KOTOPBIX HEOOXOAUMO
HauMeHOBaHMe JUCLAIUINH n3yueHue o0ecrieynBaroliX U 00ecreunBaeMbIX AUCLUTIIAH

1 2 3 4 5 6 7 8 9

[pepiiecTBytoOLMe AACLUATIIUHBI

Z

1 | MaTtemaTuueckue MeTO/JbI B

+ + + +
pPasioCBsI3U
2 |MaremaTtnueckre MeTO/IbI + + +
OTMCaHWS CUTHAIOB
3 |MaremarrueCcKUi aHa/Iu3 + + + +
4 | Teopusi BepoSITHOCTeN U N N N
MareMaThuecKasi CTaTUCTHKA
Teopus KTpUUeCKUX
5 eopusl 3IeKTpryec 4 + 4
Lereu
[Tocnenyroiye JUCLUATIIMHEI
1 |Obwgas Teopusi cBsA3U + + + + + + + +

2 | CeTeBble TEXHOJIOTUHA
BbICOKOCKOPOCTHOM + + +
repe/iauu JaHHbIX

3 | CeTH CBSI3U U CUCTEMBI
KOMMYTaLuu

+ + + +

5.4. CooTBeTCTBHE KOMIIeTeHIMH, ()OPMUPYeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHIMd, (HOpMUPYeMbIX TNPU H3yueHUW JUCLIMIUIMHBL, U BUJOB 3aHATHIN
TIpe/iCTaB/IeHo B Tabmwiie 5.4
Tabmua 5. 4 — CoOTBeTCTBUe KOMIMETeHLMM W BHUJOB 3aHATUH, (OPMHUPYEeMBIX TPU H3yueHUU
VICLIUTI/TUHBI

Bupp! 3aHaTHM

4]
& =
< < 5
= = | O
& & @
= T ant [=F
= I ]

i = v o 8

E = L 3 = ®OpMbI KOHTPOJISA
E = &5 = 5]
3 = > e &
N2 = & S
E o B
2 o 4
© O o
= =] =
= = S

[1K-7 + + + + KoHTponbHas paboTa,

JomartiHee 3aziaHue,
3amuTa oTyeTa,
CobecemoBanue,
KomnoneHnt
CBOeBpeMeHHOCTH, OTyeT
110 jlabopaTopHoii pabore,
Ornpoc Ha 3aHATUSX, 3ayerT,
PacuetHast pabota, Tect
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ITK-16 + + + + KonTposbHasi pabora,
IlomaiiiHee 3a/jaHue,
3amuTa oTyeTa,
CobecenoBanue,
KomrioneHT
CBOeBpeMeHHOCTH, OTyeT
110 jlabopaTopHoii paboTe,
Ornpoc Ha 3aHATUSIX, 3ayverT,
PacuetHas pabora, Tect

6. IHTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aLUH 00yUeHHUs
TexHO/MIOTUM MHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (JOopMax 3aHATUM B uvacaxX IpHUBeJeHbI B
tabmuie 6.1
Tabnuiia 6.1 — TeXHOMOTMM MHTEPAKTUBHOTO 00yUueHMs MPH pa3HbIX (popMax 3aHsITHH B yacax

WHuTtepakT
NHTepakTrBHLIE NHTepakTUBHbIE
MeToabl 1505318 (< Bcero
TIpaKTUYeCKHe 3aHATUsI | JlabopaTopHbIe 3aHSATHS
JIeKLIAU
5 cemecTp
IIpesenTanuu c 4 4 4 12
WCII0/Ib30BaHVEM
BU/Ie0(UIBMOB C
obcyxaeHreM
Nroro 3a cemectp: 4 4 4 12
Utoro 4 4 4 12
7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT rnpuBezieHO B Tabswiie 7.1.
Tabmuiia 7. 1 — ConepskaHue 1abopaTopHbIX pabot
) g =
E 4 =
& = =
S Sz
= =
Ha3BaHus pa3zenos CopmepskaHue 1abopaTOpHBIX paboT 2 2 &
= = &
2 g
= S
5 cemecTp
3 MaremaTtnyeckoe ornvcaHue CraTucThYeckoe ONMCaHUe Cy4YalHbIX 4 [TK-16,
C/y4YalHbIX CUTHAJ/IOB U MIOMeX CUTHAJIOB [1K-7
Ntoro
5 MayccoBckue cityyarinble rporecch! | CTaTuCcTHUeCcKue CBOMCTBA CMeCH 4 [TK-16,
PeryJyisipHOTO CUTHajla ¥ Y3KOTI0JI0CHOTO IK-7
CTal[MIOHAPHOI0 rayCCOBCKOIO LiIymMa
Htoro 4
7 OnTUMasbHbIe TMHeHbIe cucTeMbl | OnTUMasibHOe 0OHapy>KeHHe T0e3HOr0 6 [1K-16,
curHasa Ha (oHe 11yma MK-7
Nroro 6
8 OCHOBBI CTaTUCTUYECKOW TEOPUU N3yueHue MeTO[0B OLIeHKU Her3BeCTHBIX 6 [TK-16,
oOHapy»KeHHs1 U pa3nueHust rapaMeTpOB I0/1e3HbIX CUTHAJIOB TIPU [1K-7
CUTHAJIOB [PY HAJIMYUU [TOMEX Ha/IM4My 1IoMex
Htoro 6
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Wtoro 3a cemecTp 20

8. IlpakTHueckue 3aHATUA
CojiepskaHue pakKTHYeCKHUX paboT nprBeieHo B Tabwmiie 8.1.
Tabsura 8. 1 — CopeprkaHue MpakKTUUECKUX paboT

HasBaHus pa3zenos CopeprkaHre IPaKTUUECKUX 3aHATUI

Tpyn0eMKOCTb,
q
dopmMupyemMbie
KOMITeTeHLIUU

5 cemecTp

N

2 CefieHHs1 U3 TeOpUM BeposiTHOCTel | OnurcaHre cly4ailHbIX BeJTMUKH. ITK-16,
BeposiTHOCTh C/TyuaitHOTO COOBITHSI. [1K-7
®opMyJia TIOJTHOM BEPOSITHOCTH.
YucioBble XapaKTePUCTUKU C/TyYalHbIX

Be/IMYUH.
Wtoro 2

3 Maremartuyeckoe ornvcaHue Craructryeckoe OMrcaHue C/Ty4auHbIX 2 [1K-16,

C/TyYaliHbIX CUTHA/IOB U MIOMEX CUrHasioB. YKUC/I0BbIE XapaKTepUCTUKU IMK-7
CJIy4alHbIX CUTHAJIOB.
Nroro 2

4 CrnieKTpa/IbHbIM aHa/iu3 CUTHA/IOB CriekTpasibHas [JIOTHOCTh MOLLHOCTH. 2 [TK-16,
®opmyna Bunepa-XvHunHa IK-7
Wroro 2

5 lNayccoBckue cinyuarinble nporecchl | CBOMCTBA rayCCOBCKUX CTy4YalHBIX 3 [TK-16,
[IpoL[eccoB [1K-7
Nroro 3

6 OTK/IMK TUHEeWHBLIX CUCTEM Ha OTK/IUK TUHEUHBLIX CUCTEM Ha 2 IIK-16,

BO3/IeMCTBUE C/TyYalHbIX CUTHA/IOB BO3/IeMCTBUE C/IyYalHbIX CUTHA/IOB ITK-7
Wtoro 2

7 OnTUMasbHble TMHelHble cucTeMbl | CornacoBaHHbIN (GUIBTP. 2 [TK-16,
HUtoro 2 TK-7

8 OCHOBBI CTaTUCTHUUECKOW TeOPUU OnTtruManbHOe OOHapy>keHWe CUTHaa Ha 3 ITK-16,

oOHapyKeHUsI U pa3/TMUueHHUsI doHe 1ryma [1K-7
CUTHAJIOB TPU HA/IMUUU [TIOMeX

HToro 3

Nroro 3a cemecTp 16

9. CamocrosiTesibHast paboTa
Buzpl camocTosTeTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpyeMble KOMITeTEHLIUH TIPeJCTaB/IeHbl B
Tabmmre 9.1.
Tabsura 9.1 - Bugpl caMocTosiTesTbHOM paboThI, TPYZI0EMKOCTb U (JOPMUPYeEMbIe KOMITeTEHLIUH

0 (<]
3 ) §
o
o s g
Byl cCaMOCTOSITeILHOH | >
Ha3saHus paszenos g " =y @DopMBI KOHTPOJIA
paboTel S g g
=S a =
o o 2
= S
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5 cemecTp

1 Beegenue [TpopaboTKa /IeKLIMOHHOTO 1 |IIK-16, Ornpoc Ha 3aHATUAX
Marepua’sa IK-7
WToro 1
2 CezieHUs U3 TEOPUU [TpopaboTKa eKIIMOHHOTO 1 [1IK-16, JomarliiHee 3aziaHve, 3auer,
BEpOSITHOCTEN marepuasa [IK-7 KonTtponbHas pabora,
BrimonHeHue gomaniHmux 2 gngoc Ha 3aHHTH;X’
< BaHU T
3a1aHHH obecesoBaHue, Tec
HToro 3
3 Maremaruyeckoe [TpopaboTKa eKIIMOHHOTO [1IK-16, [omariiiHee 3aziaHue, 3auer,
onucaHue Cay4yalHbIX marepuasa [1K-7 KomnoneHnt
CUTHAJIOB U MOMeX OdopMITeHIe OTUETOR 110 4 aneBpeMeHHOCTgI,
HTPOJIbHAs T
nabopaTopHbIM paboTam OHTPO/IbHAA paboTa,
Ornpoc Ha 3aHATUSIX,
IToproroBxka K 3 Ortuert no y1aboparopHoi
KOHTDPOJIbHBIM paboTam pa6Gore, Tect
HToro 8
4 CniekTpasibHbIi aHamu3 | [IpopaboTKa JIeKIIMOHHOTO [1IK-16, JomariHee 3aziaHue, 3auer,
CUTHAJIOB marepuasa [1K-7 KomnoneHnt
[ToaroroBka K 3 IC?OEBPEMEHHOCT(I;’
KOHTDPOJIbHBIM paboTam OHTPO/IEHAA paboTd,
Ornpoc Ha 3aHATUSIX,
Wrtoro 4 Otuet o 1abopaTopHoi
pabore, Tect
5 T'ayccoBckue IToaroroerka K 2 I1K-16, HomaiHee 3azianuve, 3auer,
C/Ty4yarHble MpOLeCChl MpaKTU4Ye CKUM 3aHATUSM, [1IK-7 KomrioneHT
ceMHHapam CBOEBPEMEHHOCTH,
KoHTposbHas pabota
ITpopaboTKa JIeKIIMOHHOTO 1 o p p ’
MPOC Ha 3aHATHUSAX
marepuasna POC Ha 3a .
Ortuet 1o 1abopaTopHOM
OCI)OpMHeHI/Ie OTYeTOB I10 4 pa6OTe’ TecT
nabopaTtopHbIM paboTam
Utoro 7
6 OTK/IMK TMHENHBIX [TpopaboTKa eKIIMOHHOTO 1 [1IK-16, [omarliHee 3aziaHue, 3auer,
CUCTEeM Ha BO3/lelCTBHe marepuasa [1K-7 3aiuTa oTyera,
C/Ty4alHbIX CUTHAJI0B KomnoneHT
y OdopmiieHre 0TYETOB T10 3
BOEBPEMEHHOCTU
naboparopHbIM paboTam CBOEBPEMEHHOCTH,
KoHTposbHas pabota,
Wroro 4 Omnpoc Ha 3aHSATHUSX,
Ortuet 110 1abopaTopHOM
pabore
7 OnTuMaJsibHble ITpopaboTKa JeKIIMOHHOTO 1 I1K-16, [omariiHee 3azianuve, 3auer,
JTUHEeNHbIe CUCTeMBbI Marepua’sa IK-7 3aiuTa oTYeTa,
KomrioneHT
OdopmiieHre 0TYETOB 10 6 OMITOHE
nabopatopHbIM paboTam CBOEBPEMEHHOCTH,
KonTtponbHas pabora,
BelrosHeHKe oMallHUX 3 Orpoc Ha 3aHSITHsIX,
3a/laHun Ortuet 1o 1abopaTopHOM
Wtoro 10 pabore

CornacosaHa Ha noprtane Ne 4468
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8 OcHOBBI IToaroroBka K 2 I1K-16, HomaiHee 3aziaHue, 3auer,

CTaTUCTUYECKOW TEOPUM | TIPAKTUYECKUM 3aHSATUSIM, IK-7 3aiuTa oTyera,

oOHapyKeHUsI U ceMHHapam KomnoneHT

WYeHUs1 CUTHAJIOB BOEBPEMEHHOCTHU
Pa3/IAHEHIH CUTHANIO [TpopaboTKa JeKIIMOHHOTO 1 IC( OEBPEMEHHOC 5 ’
TIPY HaJIMYWU [TIOMeX Marepuana OHTpOJIbHAas pabora,
Ornpoc Ha 3aHATUSIX,

OdopmiieHre 0TYETOB 110 6 Otuet 110 1abopaTopHOi
n1abopaTopHbIM paboram pabore, PacueTHas pabora,
Wtoro 9 Tecr

9 3aktoueHuve ITpopaboTKa JeKIIMOHHOTO 2 |IIK-16, 3aueT, Onpoc Ha 3aHATUAX
Marepua’sa IK-7
HToro 2

Wtoro 3a cemecTp 48

Utoro 48

10. KypcoBas pabora

He nipenycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OI{eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/ibHbIE OLEeHKH /I 3/IeMeHTOB KOHTPOJIsl
Tabsuiia 11.1 — BanbHbIe OLIEHKH /1151 37IeMEHTOB KOHTPOJISI

o . MakcumanbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT c| 6ans 3a nmepuof,
JleATeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| cemecTpa
5 cemecTp
[omaiiiHee 3ajaHue 5 5 5 15
3awumra otuera 5 10
KomrmoHeHT 3 3 4 10
CBOEBPEMEHHOCTHU
KonTposbHast pabora 10 10 10 30
Onpoc Ha 3aHITHSX 5 5 5 15
Ortuert 1o ysabopaTopHO 5 5 10
pabote
Tect 10 10
WToro Mmakcumym 3a 23 43 34 100
Nepuop
Hapacraroym utorom 23 66 100 100
11.2. IlepecueT 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6an/IOB B OIIEHKM 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKH
bannel Ha jaTy KOHTPOIBHOW TOUKU Ouenka
> 90% oT MaKCMMasbHOM CyMMBbI 6ainoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOV CyMMBbI OasioB Ha gary KT 4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBI OasioB Ha Aary KT 3
< 60% oT MakcuMaJIbHOM cymMMbI OasiioB Ha Aary KT 2
11
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11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXXYHApOAHYIO OLIEHKY TpeJcTaB/ieH B Tabmuie
11.3.

Tabmuna 11. 3 — ITepecueT cyMMbI 6a/JIOB B TPAJULIMOHHYIO U MEXKIYHAPOHYIO OLIEHKY

WToroBast cymma 6asios,

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

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1io) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yaoBnieTBOpUTEHHO)

3 (YAOB/IeTBOPUTEJBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTEIHO) (He Hike 60 6asoB F (HeyzmoB1eTBOpPUTEJILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIJHOHHOE 00ecrieyeHHe AUCIUILIMHBI

12.1. OcHoBHas 1uTeparypa
1. TEOPHUS DIEKTPUUECKOM CBS3M: Yue6Hoe nocobue / Akymuuuues FO. I1., BepHrapar
A. C. - 2015. 196 c. [OnekTponHbiii pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/5858,
CBOOOZHBIM.

12.2. lono/siHMTe/IbHAA JIMTeparypa

1. 1. YymakoB A.C. OCHOBBI CTaTUCTUYECKOW DaJUOTEXHHMKH: YueOHoe Tmocobue.- ToMmck:
TOMCKMU. rOCyZ,apCTBEHHbI YHUBEPCUTET CUCTEM yIpaB/ieHUs U pafuo3neKTpoHuky, 2003. -394 c.:u.
(Hasmmume B 6ubmoreke TYCYP - 59 3k3.)

2. 2. JleBuH b.P. TeopeTrueckre OCHOBBI CTaTUCTUYECKOW pajuOTeXHUKU B 3 KH. Knwura 1, 2-e
u3z., mepepab. - M. : CoBerckoe paauo, 1974 - 552 c. : wi., Tabs. (Hamuuue B 6ubmioreke TYCYP - 29
9K3.)

3. YuebHoe mocobue «COOpPHUK 3afad 110 TEOPHM BEpPOSATHOCTEM M MaTeMaThuyecKou
CTaTUCTHKE:»: oOyyaronuxcs 1o HarpaeieHusM 210400 (11.03.01) «PaguoTexnauka», 210700 (11.03.02)
«TenekommyHnukaumu» 1 210601 (11.05.01) «PagnosmeKTpoHHbIe CUCTeMbl U KOMILIeKChl» / bepHrapar
A. C., UymakoB A. C., I'pomoB B. A. - 2014. 160 c. [DnekTpoHHBIM pecypc] - Pexxum pgoctyma:
http://edu.tusur.ru/publications/4940, cBoOOAHBIT.

4. backakoB C.U. PasuoTexHUuecKye IeMyd W CUTHa/bl: YueOHUK /s By30B. — M.: Briciias
mikosna, 2005. — 462[2] c. — 302 3k3. (Hammuue B 6ubmioteke TYCYP - 302 3K3.)

5. TopsmHoB B.T. CraticTrueckast pajuoTexHuka. [IpuMepsl U 3ajaun: YueOHoe Tiocobue zist
By30B / B. T. T'opsiuHoB, A. I'. Xypasnes, B. U. TuxoHoB; pex. B. N. TuxoHnoB. — M.: CoBeTCKoe pauo,
1980. - 542[2] c. — 33 3k3. (Haauuue B oubaroTeke TYCYP - 33 3k3.)

6. TuxonoB B.M. CratucTiyeckasi pajioTexXHHKa: yueOHoe Ttocobue. — M.: CoBeTCKoe pa Ao,
1966. — 677, [2] c.: un. — 8 9k3. (Hamuume B oubmroTeke TYCYP - 8 3k3.)

12.3. YueOHO-MeTOoAMYECKOe TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme

1. Craructiueckass paguoTexHMKa M pavodusvka: YueOHO - MeToAuueckoe rocobue [jis
TpoBeZieHust 1abopaToOpHBIX PaboT M caMocTosiTeNTbHOUM paboTel cTyzeHToB / UymakoB A. C. - 2012. 30 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1746, cBo6oaHBIIH.

2. Teopusi 371eKTpUUECKOM CBsi3U: YueOHO - MeToAuWdyeckoe Trocobue /s TIpOBeJeHuUs
MIPaKTUUeCKUX 3aHSITUNA U CaMOCTOsITe/IbHOM paboThl ctygeHToB / AkymuuuyeB FO. IT. - 2012. 202 c.
[SnekTponHsIii pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/1758, cBobogHbI#.

3. Teopusi U TexHuKa Tmepefaud uHpopMmaly : MeToauueckue yka3aHUs TI0 TIPOBe/IeHUIO
nabopaTopHBIX paboT U OpraHU3aly CaMOCTOSTebHON paboThl cTyneHToB / HoBrkoB A. B., BepHrapar
A. C. - 2015. 48 c. [DnektpoHHbI pecypc] - Pexxum pocrtyna: http://edu.tusur.ru/publications/4978,
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CBOOOJIHBIM.

4. AHanmM3 TWUIOBOTO DaJMOTEXHUUECKOTO 3BeHa: YueOHO-MeToquueckoe Tocobue TI0
BBITIOJTHEHUIO KYPCOBOI DPabOTHI (pacyeTHOTO 3a/laHMsi, CaMOCTOSITe/TbHOW paboThl) TO JUCLIUTITHHE
«CraTucTHUecKasi pafiIuOTeXHUKa U paauodusvka» / bepurapar A. C. - 2012. 36 c. [D1eKTpoHHbIN
pecypc] - Pexxum mocrtymna: http://edu.tusur.ru/publications/1748, cBob6o HBIT.

12.4. Ba3bl AaHHBIX, UH()OPMALIOHHO CIIPABOYHbIE U MIOUCKOBbIe CUCTEMBI
1. HayuHo-o6pa3oBarenbHbiii mopran TYCYPa - http://edu.tusur.ru/
2. bubnuoreka TYCYPa - http://lib.tusur.ru/
3. OnepauuyoHHasi cucteMa Windows.
6. MathCad

13. MarepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
1. Aymutopus 432 paguorexHuueckoro kopmyca TYCYPa [isa mnpoBefieHUs [PakKTUUeCKUX
3aHATUM (OJVH KOMIIBIOTEp C JOCTYNoM B VIHTepHeT, BO3MOXXHO IpUMEHeHHe [1eMOHCTPaLiOHHOIO
Marepuasa). Paccuurana Ha ofjHy rpymmy.
2. Aynurtopus 406 paguorexauueckoro kopryca TYCYPa s npoBefeHust 1labopaTopHbIX paboT
(ZieBsITb KOMITBIOTEPOB C AOCTYyIIOM B VIHTepHeT). PaccunTaHa Ha ofHy TpyIy.

bl S

14. ®oHpA O11eHOYHBIX CPe/CTB
DOH/I, OLIEHOYHBIX CPE/ICTB TIPUBEIeH B TIPU/IOKEHUH 1.

15. MeTopnueckue peKOMeH/Jaliiy 110 OPraHU3aluy U3yYeHUs JUCLUIIINHbI

OcHOBHas peKOMeHalisi CBOAUTCS K 00ecrieueHUI0 PAaBHOMEPHOW aKTUBHOM pabOThI CTY/€HTOB
Ha/l KypCOM B TeueHHe yueOHOTro ceMecTpa.

[Tpu M3ydyeHUU Kypca CieyeT CTapaThCs MOHATH TO 00Ilee, UTo 0O0BeAUHSIET pacCMaTpU-BaeMble
BOIPOCHL. B 4aCTHOCTH, K/IHOUEBBIM SIB/ISIETCS TMOHSTHE CJy4alHOrO MpOoLecCa M ero Be-pOsITHOCTHOE
onucaHue.

JIeKLIMOHHBbIE 3aHSITUSI PEKOMEHJYeTCs TPOBOAUTb C TIPUMEHEHUWEeM J1eMOHCTPaLOHHOTO
MaTepuasia, Harpumep, C IeMOHCTpaLuel npe3eHTalui

[TpakTuueckrie 3aHSATHSS W JlabopaTopHble PpabOTBl TaKXKe >KeJaTeJbHO TPOBOAUTH C
WCTI0/Ib30BaHMEM HMEROIIUXCs Ha Kadezpe [JeMOHCTPALMOHHBIX MaTepuasioB. Vcrmonb3ys MMeroIuecs
OpWI'MHa/bHbIe TIPOrPaMMBI, PSiZi 3a/lad MOKHO BBITIO/IHATE JOMa. B 5TOM c/lydae B ayJUTOPHUH OCHOBHOE
BHUMaHWe KOHLIEHTPUPYeTCsl Ha MeTOAUKE MCI0/Ib30BaHusl YKa3aHHbIX MTPOrPaMM.

CornacoeaHa Ha noprane Ne 4468 13



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
Crarucruueckas Teopusi HHPOKOMMYKAI[HOHHBIX CHCTEM

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpaenenue mnofrotoBku (cneuuanbHocTh): 11.03.02 MH(OKOMMyHUKAMOHHbIE TEeXHOJIOTUH U
CHCTeMbI CBSI3U

HaripaBneHHocTh (Mpodu/ib): OnTHYeCKHe CUCTeMbI M CeTH CBA3H

dopma 0OyueHUs: OUHAsA

@akynsreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: CBUuKP, Kadenpa cBepXBbICOKOUACTOTHON U KBAHTOBOM Pa/[HOTEXHUKHU

Kypc: 3

Cemectp: 5

YuebOHbI# M1aH Habopa 2015 rozga

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

3auet: 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
IK-7 TOTOBHOCTBIO K U3YUYEHUIO HAYUHO- HomkeH 3HaTh [l METO/bI CTaTUCTHAUECKOTO
TeXHUYeCKoW nHhOopMal[iK, OTeueCTBeHHOTO U | ONMCaHUs CJIy4aiHbIX CUTHAJIOB [l
3apy0e>XHOTO OTIbITa 0 TeMaTHKe MPOoeKTa TIPUHLIUIIBI U OCHOBBI CTaTUCTAYECKOU

Teopru 0OHapY)KeHHUs], pa3/TMYeHust U
OLIeHKH HeH3BeCTHBIX TlapaMeTpPOB
CUTHAJIOB TP Ha/TMUWK 1ToMex; (I
dbu3uYecKuii U coflep>KaTe/TbHbIN CMBIC U
B3aMMOCBSI3b [IapaMeTPOB CUTHaIa,
KOTODbIE OTIPeZIesISIFOT IMOTeHI[a/IbHbIe
XapaKTePUCTUKK CUCTeM O0OHapYKeHUsT
(pasueHyst) TIpYU HaJTMUKUK COOCTBEHHOTO
IITyMa TIPUEMHBIX YCTPOUCTB; [| TUTIOBbIE
CTPYKTYPBbI ONITUMAJIbHBIX CUCTEM
00paboOTKH CUTHAJIOB B
MH(POKOMMYHHKAL[MOHHBIX CHCTeMax IpH
uX 0OHapy>keHWU (pa3nrueHry) Ha (oHe
IIIyMa IIpUeMHBIX YCTPOWCTB; ;

HomxkeH ymeTsb [| apryMeHTUPOBAHO
W3/I0KUTh TIOCTAHOBKY 3a/lauu
CTaTUCTUYECKOTO CUHTe3a ONTUMAIbHOIO
0OHapy>XUTeJst — pa3/IMuUTerIs apaMeTpa
TI0/Ie3HOTO CUrHasia Ha ¢oHe romexy; [l
BBITIOJ/IHSITH TUTIOBBIE pacyueThl
BEPOSITHOCTHBIX XapaKTePUCTHK
OTITUMAJILHOTO OOHAPY)KUTEJIsT —
paziuuuTesiss B UHPOKOMMYHHKAI[UOHHBIX
cucremax; ;

Homken BnazeTs [ crieLiaibHON
TepMUHOJIoTHeH; [ criocobamu
CTaTUCTUYECKOrO OMKUCaHUsI CBOMCTB
CUTHAJIOB U TIoMex; [ o01eit
MeTOZ[0JIOTHel CTaTUCTUUYEeCKOTO aHaIu3a
yCTPOMCTB 00pabOTKU CUTHAJ/IOB M CUHTE3a
OITUMAaJTbHBIX CUCTeM 00paboTKU
CUTHAJIOB B MUH(OKOMMYHUKALIMOHHBIX
cucremax. ;

[TIK-16 TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUYECKYIO
rHGMOpPMaI[1I0, 0OTeUeCTBeHHBIN U 3apyOeXKHbIH
OTIBIT IO TEMaTHKe WCCIe0BaHUS

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLI€EHUBAHUS KOMITETEHIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETeHLIMH 110 3Taram

ITokasarenu u
3HaThb YMmeTb Bnagets
KpPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObaaeT fuarna3oHOM KouTponupyet paborty,
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YPOBEHb)

Y TeopeTHYeCKUMHU
3HAHUSIMH B TIpe/iesiax
r3yuaemoi 06/1acTu C

MpaKTUueCKUX yMeHHWH,
TpeOyeMbIX /JIsi pa3BUTHS
TBOPUYECKUX pellleHuH,

TIPOBO/IUT OLIEHKY,
COBEPIIEHCTBYET /1eHCTBUS
paboThI

[MOHWMAaHWeM I'PaHuL] abcTparupoBaHus
TIPUMEHUMO CTH ripobsiemMm
Xoportio (6a30Bblii | 3HaeT (akTel, TpUHIMILI, | O6/azaeT AUaria30HOM Bepet oTBeTCTBEHHOCTH 3a

3a7au

YPOBEHB) TPOL{eCCHI, 00IIHe NPaKTUUeCKUX YMEHWH, | 3aBeplleHue 3aJad B
TIOHSITHS B TIpefieiax TpeOyeMbIX /IS pellieHrsT | UCC/IeI0BaHuH,
M3yJaeMoit 06/1acTi orpe/ie/iIeHHBIX MMPo0/ieM B | TIPUCIIOCAbIMBaeT CBOe
o0sacTu rcce[0BaHUs TIoBe/ieHre K
oOcTosiTeNIbCTBaM B
perieHUH TIpo6sieM
YnoenerBoputenbH | Ob6mazaet 6a30BbIMU Ob6mnagaeT OCHOBHBIMHU PabGotaeT npu npsimom
0 (TIoporoBbIi 00IUMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HAOJTFOIeHU U
YPOBEHB) [J1s1 BBITIOJTHEHUST TIPOCTBIX

Tabuia 3 — Orarbl

2 Peanu3anusi KOMIeTeHI[UH

2.1 Komnerennusn I1K-7

[TK-7: TOTOBHOCTBKO K M3y4YeHHIO HayUHO-TEXHMUECKOW MWH(OpMaluM, OTeueCTBEHHOI0 U
3apy0e)XHOTO OTIbITa T10 TeMaTHKe MPOoeKTa.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMITeTEHLIMM, TIPUMeEHsieMble /Ui 3TOr0 BUJbl 3aHSATUA U HCIIO/b3yeMble CpPeJCTBa OL€HWUBAHMS
npe/icTaB/ieHbl B Tabmurie 3.
OPMHPOBAHUSI KOMIIETEHLIUU U UCIIO/Ib3yeMble CpeZiCTBa OLleHUBaHUS

3apy0e>XXHOTO OTIbITa T10
TeMaTHKe TPOeKTa.

3apy0e)XXHbIH OTIBIT I10
TeMaTHKe MPOeKTa.

CocraB 3HaThb YmeTb Bnagetb
Copep>kaHue 3HaTh criocoObl M3ydyeHus: | YMeTh u3yuaTb HAy4HO- | ByiazeTs ipuemaMu
3TaroB Hay4HO-TeXHHYe CKOU TeXHUYeCKYH0 V3yUYeHUs] Hay4HO-

vHdopmaLuy, MH(pOpMaLHIo, TeXHUYeCKOH
OTeueCTBEHHOIO U oTeueCTBEHHBIN U MH(popMaLy,

OTeueCTBEHHOTO U
3apy0e)kHOT0 OTIbITa T10
TeMaTHKe MPOeKTa.

Bupp! 3aHaTHM

* VHTepakTuBHbIE
MpaKTHUYeCKUe 3aHATHS;
* VHTepakTuBHbIE
nabopaTopHbIe 3aHSTHS;
* lHTepakTUBHBIE
JIeKLUY;

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATHUS;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

* lIHTepakTHBHbIE
MpaKTUYEeCKUe 3aHATHS;
* lIHTepakTHBHbIE
nabopaTopHbIe 3aHATHUS;
* NHTrepakTuBHbIE
JIeKLIUY;
 IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
3aHATHUS;

* Jlekumu;

* (CamocrosiTesibHas
pabora;

* VHTepakTHBHbIE
MPaKTUUeCKUe 3aHATHUS;
* VHTepaKkTHBHbIE
nabopaTopHbIe 3aHSITHS;
* JlaboparopHble
3aHATHS;

* CamocTrosTe/bHas
paborta;

Wcnons3yemble
CpeJCTBa
OLIeHUBaHUs

* KoHnTtposbHasi pabora;
» JloMalliHee 3a/jaHUeE;
* Otyet no
naboparopHoii paboTe;

* Ornipoc Ha 3aHATHUSIX;

» KoHTposbHas pabora;
* [lomallHee 3a/iaHue;
* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSAX;

* JlomalliHee 3a/laHue;
* Otuet no
naboparopHoii pabore;
* 3auert;

* PacueTHasi paboTa;
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* 3auerT;

* PacuerHas paborta;
e Tecr;

* CobecenoBaHue;

* 3aueT;

* PacuerHasi pabora;
* Tecr;

* CobecenoBaHue;

* 3auer;

* 3auerT; * 3aueT;
dopMynMpoBKa TMoOKa3aTesell U KpUTepHeB OLleHHMBaHUS [JaHHOM KOMITeTeHLIMM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/iM ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarnax
CocraB 3HaThb YmeTb Bnagets
OT1nmnyHo * 3HaeT palMoHa/bHble | * YMmeeT palMOHa/IbHO * CB00OogHO Bajeet

(BBICOKMI YPOBEHb)

rpreMbl cbopa 1 aHa/M3a
VMH(popMaLy,
OTe4yeCTBEHHOTO U
3apy0eXXHOT0 OMbITa JIIsI
(hopmupoBaHus
VCXOJHBIX /IaHHBIX TPH
MIPOEKTUPOBAaHUU
MH()OKOMMYHUKALIMOHBIX
CHUCTEM U HX 3JIEMEHTOB.;
* OTEeYeCTBEHHOTO U
3apy0eXXHOT0 OTIbITa JIJIsI
(hopmHpoBaHus
VCXOJHBIX JIaHHBIX TIPH
TIPOEKTUPOBAHUM
MH()OKOMMYHUKALIOHBIX
CHUCTEM U UX 3JIEMEHTOB.;

cobuparb 1
aHa/IM3UPOBaTh
vHdopMaluto,
OTeveCTBEHHbIU U
3apy0Oe)XHbIH OTIBIT IS
¢dbopmupoBaHus
VICXOJHBIX JIaHHBIX TIPH
TIPOEKTUPOBAHUM
MH()OKOMMYHHKAIMOHBIX
CHUCTEM U WX 3JIEMEHTOB.;

yMeHHeM coOupaTth 1
aHaIM3UPOBaTh
rH(opmaluto,
OTevyeCTBeHHbIN U
3apy0OeXXHbIH OTBIT IS
¢opmupoBaHus
WCXOZHBIX IaHHBIX TTPH
MIPOEKTUPOBAHUU
MH(HOKOMMYHHKAL[MOHBIX
CHCTEeM U UX JIEMEHTOB.;

Xoportio (6a30BbIit

* 3HaeT Kak coOupaTh U

* Ymeet cobupath 1

* Brageer metogamu

(hopmHpoBaHus
MCXOZIHBIX JIaHHBIX TIPH
TIPOEKTUPOBAHUH
MH(OKOMMYHHUKAL[OHHBI
X CHUCTeM U UX
3/IeMeHTOB.;

yPOBeHb) aHa/IM3MpOBaTh aHa/IM3MpOBaTh cOopoM U aHaIM30M
vH(dOopMaluio, vHdopMaluto, vH(opMaluy,
OTeueCTBEHHBIN U OTeueCTBEHHBIN U 0TeueCTBEHHOTO 1
3apy0e>KHBIM OITBIT IS 3apy0e>KHBIM OTIBIT AIJIsI 3apy0e’KHOTO OITbITa ISt
(hopmHpoBaHus ¢dbopmupoBaHus ¢opmupoBaHus
VICXOZIHBIX JJaHHBIX NIPU VICXOZIHBIX JJaHHBIX NIPU VICXOZIHBIX JIaHHBIX [1PU
NIPOEKTUPOBaHUH NIPOEKTUPOBaHUM MPOeKTUPOBAHNH
VH(OKOMMYHHKAL[MOHHB] | UH(POKOMMYHHUKALIMOHbIX | HWH(OKOMMYHHKALOHHBI
X CHUCTEeM U UX CHCTEeM U UX 3/IEMEHTOB.; | X CUCTeM U UX
3/1eMeHTOB.; 3/IeMeHTOB.;

YnoBneTBopuTenibH | ¢ 3HaeT 37eMeHThI cbopa | * B mpuHiume ymeert * YacTuuHO Bajeer

0 (IOpOroBbIi W aHasiu3a uHbopMaluy, | cobuparb U MeToZiamu cbopa u

YPOBeHb) OTeUeCTBEHHOTO U aHa/IM3UPOBaATh aHasm3a UHpopMaruy,
3apy0esKHOro orbITa /1 | UHGbOpMaLHIo, OTeyeCTBEHHOIO U

0TeYeCTBeHHbBIM 1
3apy0e>KHBIM OTIBIT A1JIsI
¢dbopmrpoBaHus
WCXO/IHbIX JIaHHBIX MPHU
MIPOeKTHPOBaHUH
pafiIloTeXHUUe CKUX
MH(GOKOMMYHUKALIMOHHbI
X CHCTEM U UX
371IEMEHTOB.;

3apy0eXXHOTO OTIbITA [IJIsT
(dhopmupoBaHus
WCXOZIHBIX JIaHHBIX TTPH
MPOEKTUPOBAHKHU
MHGOKOMMYHUKAI[OHHBI
X CUCTEM U UX
3JIEMEHTOB.;
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[TK-16:

FOTOBHOCTBKO HM3yUdTb

2.2 Komnerenuus I1K-16

3apyOe>XXHbIH OTIBIT 110 TeEMaTHUKe UCCIeZIOBaHUS.

[7nst bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTb Psifi ITaroB. DTarbl GOpMUPOBAHKS
KOMITeTeHIUM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSTUM U HCIO/b3yeMble CpPeACTBa OLleHUBaHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Ib3yeMble CPeZICTBA Ol€eHUBAHUS

HayUHO-TEXHUUECKyI0 HH(OpMaLHIo,

OTeueCTBEHHbIM U

OMMCaHUs CTyyalHbIX
CUTHAJIOB * TIPUHIIUTIBI U
OCHOBBI CTaTUCTUYUECKOMN
Teopru o0OHapyKeHwus,
pa3/inyeHus U OLleHKU
HeN3BeCTHbIX [TapaMeTpPOB
CUTHAJIOB TP Ha/TMUUH
romMex; * (pu3nUecKuii u
cofiep>KaTesTbHbIN CMBICTT U
B3alMOCBSI3b TTapaMeTPOB
CUrHasa, KOTopble
OTIpeJesisitoT
NoTeHIUabHbIe
XapaKTePUCTUKU CUCTEM
obOHapy>KeHHUs
(pa3nuuenus) pu
HaJIMYUU COOCTBEHHOTO
IITyMa IMPUEeMHBIX
YCTPOWCTB; * TUIIOBbIE
CTPYKTYPbl ONTUMA/TbHBIX
cucTeM 00paboOTKH
CUTHAJIOB B
paIMoTeXHNUYEe CKUX
CUCTeMax MpHU UX
obHapy>kKeHU!
(pasnmuuenun) Ha ¢oHe
IIymMa MpUeMHBIX
YCTPOUCTB;

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

3a/lauy CTaTUCTUYECKOTO
CHUHTe3a ONTUMAaJTBHOTO
oOHapy>KUTesT —
pa3MuuTess TapaMeTpa
TI0/Ie3HOTO CUTHA/IA Ha
¢doHe nomexy; ¢
BBITIO/THATh TUTIOBbIE
pacueThl BEPOSITHOCTHBIX
XapaKTepUCTHK
PaJMOTeXHUYEe CKHX
CHUCTEM.

criocobamu
CTaTUCTUYECKOTO
OMMCaHUsI CBONCTB
CUTHAJIOB U TIOMEX; *
001116l MeTOI0/IOTHeH
CTaTUCTUYECKOTO aHa/Ik-3a
yCTPOMCTB 00paboTKU
CUTHAJIOB M CUHTE3a
OTTUMAJTbHBIX CUCTEM
00paboTKH CUTHAJIOB B
MH(POKOMMYHHKAL[MUOHBIX
CHUCTEM.

Bupp! 3aHaTHM

* VHTepakTBHbIE
MpaKTHUYeCKUe 3aHATHS;
* VHTepakTBHbIE
nabopaTopHbIe 3aHSTHS;
* lHTepakTUBHBIE
JIeKLIWY;

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* VIHTepaKTHBHbIE
MpaKTUYEeCKUe 3aHSATHS;
* VIHTepaKTHBHbIE
nabopaTopHbIe 3aHATHUS;
* NHTepakTuBHbIE
JIeKLWY;

* [IlpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* VIHTepaKTUBHbIE
MPaKTUUeCKUe 3aHATHS;
* VIHTepaKTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
3aHATHS;

* (CamocTodTenbHas
paborta;

Wcnons3yemblie

* KoHTtposbHasi pabora;

» KoHTposbHas pabora;

* JlomalliHee 3a/laHue;
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cpefiCcTBa
OLleHHMBaHUs

» JlomaliiHee 3a/laHUE;
* Ortyet no
nabopatopHoii pabore;
* Ornipoc Ha 3aHATHUSIX;
e 3auerT;

* PacueTHast paboTa;
¢ Tecrt;

* CobecemoBaHue;

 JlomaiiiHee 3aflaHUe;
* Ortuer no
nabopatopHoii pabore;
* Onpoc Ha 3aHATHUSX;
* 3auer;

* PacuertHasi paboTa;
* Tecr;

* CobecegoBaHue;

* Otyet no
naboparopHoii pabore;

* 3auert;
* PacueTHasi paboTa;
* 3auerT;

* 3auert; * 3auer;
dopMyIMpOBKa MoOKasaTesiel 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
OTtmmuHO * 3HaeT pal[MOHa/bHbIE * YmeeT NIPpOLYKTUBHO * CB00OAHO B/1ageeT

(BBICOKMI YPOBEHb)

TIpHUeMbI U3yUYeHust
Hay4YHO-TeXHUUeCKOM
MH(popMaLuy,
OTeyeCTBEHHOTO U
3apy0e)XHOTO OTIbITa MPH
UCCTIeZJOBaHUU
WH()OKOMMYHHKAIIMOHHBI
X CUCTEM.;

M3yuaTh HayuHO-
TeXHUYe CKYIO
MH(OpMaLuIo,
OTeueCTBEeHHBIN U
3apy0e’KHBIH TpU
WCCIIe/IOBaHUN
WH(POKOMMYHHKAI[UOHHBI
X CHCTEM.;

HaBbIKaMU U3yYeHUsI
Hay4YHO-TeXHUYeCKOH
vHdopMaLy,
0TeyeCTBEHHOTO U
3apy0e’KHOTO OTTbITa TIPU
HCCrIeJOBaHUN
MH(OKOMMYHUKAI[TOHHBI
X CUCTEM.;

Xopotiio (6a30BbIii

* 3HaeT npuemsl

* YMeeT u3yyarb

* BnazneeT HaBbIKaMH

MH(popMaLy,
OTeYeCTBEHHOTO U
3apy0e)XHOTO OTIbITa IPH
UCC/IeZIOBaHUN
WUH(OKOMMYHUKALUOHHBI
X CUCTEM.;

YPOBEHb) U3yueHUs HayuHO- Hay4HO-TeXHUUECKYH0 U3yUueHMsI HayUHO-
TeXHUYeCKOU MH(pOpMaLuIo, TeXHUYeCKOU
vHdopmarluy, OTeueCTBEeHHbIN U rH(opMaluy,
OTeUYeCTBEHHOI'0 U 3apy0e’KHBIH OIBIT TPH OTe4YeCTBEHHOI0 U
3apy0eXXHOTO OTIbITa IPU | HWCC/Ie/JOBaHUN 3apy0e>XXHOTO OTIbITa TPU
uccieoBaHun MH(POKOMMYHHKAL[MOHHBI | UCC/e[JOBaHUU
MH(GOKOMMYHHUKALIMOHHBI | X CHUCTEM.; HMH(OKOMMYHUKALIUOHHBI
X CHUCTEM.; X CHUCTEM.;

YIoBNIeTBOPUTENIBH | ¢ 3Haer 3jleMeHTapHbIe * HmeeT Haua/bHbBIE * Brageer oTaenbHBIMU

0 (TIOpOroBbIi IIpYeMbl U3y4eHHs npeacTaB/IeHUs 110 HaBbIKaMM U3yUeHUs

YPOBEHb) HayYHO-TeXHUYeCKOU U3y4YeHUI0 Hay4uHO- HayuyHO-TeXHHUYeCKOM

TeXHUYe CKOU
vHdopmarluy,
OTeueCTBEHHOTO U
3apy0e’KHOTO OITbITa TIPU
WCCIie[IOBaHUN
MH(POKOMMYHHKAL[AOHHBI
X CUCTEM.;

vHdopmaLy,
OTeueCTBEeHHOTO U
3apy0e>XXHOTO OTIbITa TPU
HCCIIeI0BaHUU
MH(OKOMMYHHKAL[IOHHBI
X CHUCTEM.;

AedaTe/JIbHOCTH,

XapaKTepU3yIOLIUX 3Tarlbl

3 TunoBbie KOHTPO/IbHBIE 33/JaHUSA
st peanu3aluy BBIIIETIEPEUMCIEHHBIX 3a7lau 00yYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHus WK WHble MaTepHasbl, HeoOXoAuMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (VM) OIIbITa

obpa3oBaTebHOM MPOrpaMMBl, B CIEAYIOIIEM COCTaBe.

3.1 TecToBble 3agaHusA

— 1. 111 nOMHOTO BEPOSITHOCTHOTO OMMCaHUSs MOC/1e[0BaTe/TbHOCTH N OTCYETOB HENPEPLIBHOTO
CUTHaja HY)XHO 33/aTh: 1) TUIOTHOCTb BEPOSITHOCTH KaX/JOro OTCYeTa; 2) N-MEePHYH IJIOTHOCTh
BEPOSITHOCTH; 3) MareMaTHMUeCKHWe OXWJaHWS W JAucrnepcuu; 4) psifi pacripefiefieHdsi BepOsiTHOCTel
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peanv3auyi. 2. /IS MOMHOTO BepOSITHOCTHOIO OIMKCAHHUS I10C/Ie0BaTe/lbHOCTH M-UYHBIX CHMBOJIOB
JJIMHOM N HY)KHO 3a/laTh: 1) MJIOTHOCTh BEPOSITHOCTU KaXk/I0M M3 BEJWUMH; 2) COBMECTHYIO MJIOTHOCTh
BEPOSITHOCTH; 3) MaTeMaThuecKoe OXXUJaHue M [UCIepcrro; 4) Nm-MepHbIM psif pacrpeeeHust
BepoSITHOCTeM peanu3aiuid. 3. LudpoBoii JBOMYHBIM CUTHa/ — 3TO TIOC/T€0BaTeNbHOCTh: 1) n
HerpepbIBHbIX CAyYalHbIX BeMUMH — OTCYUETOB CJIyuyaliHOro Tmpoliecca Mo BpeMeHH; 2) JBOUYHBIX
CMMBOJIOB JIMHOM N; 3) M-UYHBIX CUMBOJIOB [IJTMHOM N; 4) OTPe3KOB C/AyuaiiHOro mnpoijecca. 4. Kakoii u3
TIePEeYUC/IeHHBbIX CUTHA/IOB SB/sAeTC C1ydyavHbIM? 1) OWHOYHBIA NPSMOYIOJIBHBIM UMITY/bC. 2)
[Tepropnueckasi MoC/ef0BaTe/IbHOCTh UMITYAbCOB. 3) CurHan mnepefaud fAaHHbIX. 4) ['apMoHuyeckuit
curHai. 5. [1jig MOIHOrO BEPOSATHOCTHOTO OTMHCAHUS MOC/Ie[40BaTe/TbHOCTH JBOUUHBIX CHMBOJIOB JI/TUHOU
N HY)KHO 3a/laTh: 1) MJIOTHOCTh BEPOSITHOCTU Ka)K[OW U3 BeUUMH; 2) 2m-MepHbIA psifi pacripejeneHus
BEPOSITHOCTEN peanv3aluii; 3) MareMaTU4yecKoe OKWJaHue U JUCTIepPCHR0; 4) COBMECTHYHO IJIOTHOCTb
BeposITHOCTU. 6. Kakoil U3 mepeunc/ieHHbIX CUTHAlOB SIBASIETCS  JleTePMUHHUPOBAHHBIM? 1)
[Tepropnueckass MOC/Ae0BaTe/IbHOCTh NPSMOYTO/IBHBIX HMMITY/IbCOB. 2) TeneBU3HMOHHBIM curHan. 3)
Tenedonnsiii curHan. 4) CurHan 3BYKOBOrO BelllaHWs. 7. /Il TIOJTHOTO BEPOSITHOCTHOTO OMMCAHUS
OTpe3Ka HerpepbIBHOW CyualiHOM (YHKLUMKW HY)KHO 3aiaTh: 1) TUIOTHOCTb BEPOSTHOCTH KaXX/[OTO
0TCYeTa; 2) N-MepHYI0 TVIOTHOCTh BEPOSATHOCTH TIPU N — 00; 3) MareMaTUueCcKue OXKU/IaHusl U IUCIIepPCUU;
4) psif, pacrpefeneHUs: BEPOSTHOCTEN pear3aLiyid.

3.2 3auéTt

— 3AJJAYA Nel Ha Bxox wunterpupytomei RC-mieru moctymaeTr Oesbiii mym  X(t) co
CreKTpasbHOUM TIOTHOCTHI0 SO. HallTh B3aMMHYI0 KOPpeISLIMOHHYI0 (DYHKIMIO BXOZAHOTO BO3/J€MCTBUS
X(t) u orkmuka Y(t) RC-yenu. 3AIHAYA Ne2 OmpegenuT BepoSTHOCTb TOTO, YTO 3HaueHUs
CTaL[MOHAPHOI'0 rayCCOBCKOIro rporecca ¢ napamerpamu mA=0, cA=3B mnpessiator 2 B. 3AJAYA Ne3
OnpefennTs BepOATHOCTh TOTO, UTO 3HaYeHHe (pa3bl Y3KOMOIOCHOIO rayCCOBCKOr0 CIy4alHOro mporecca
Haxoputcst B uHTepBane [0, 2/3]. 3AJJAYA Ned OnpefenuTs LIYMOBYIO 10710Cy nocaefoBateisHor RC-
Lernu ¢ mapameTrpamu Henu: R= 2 Kom, C=0,5 Mkd.

3.3 Tembl JoMalIHUX 3aJaHUM

— 3AJAYA  Nel 3amucaTb TMJIOTHOCTb  BEPOSITHOCTM  CyMMbl  z(H)=x(t)+y(t)  AByx
HEeKOppe/IMPOBaHHbIX I'ayCCOBCKMX CTallMOHApHBIX mpoleccoB X(t) U y(t), UMeIoLuX MaTeMaThyecKue
OKUJ@HUSI W [JUCTIepCUM, paBHble COOTBETCTBeHHO mXx =2 u my=3, 3AJAYA Ne2 Ha Bxop
uHTerpupytomeii RC-uerm nocrtynaer Genbiii mym X(t) co crekrpanbHOW TwioTHOCTRIO SO. Haibitu
KOpPeJISILMOHHYI0 (yHKLMIO0 HanpsbkeHUs Y (t) Ha emkoctu C. 3AJAYA Ne3 Ha uernb, cocTaBleHHYIO U3
TI0C/Ie/I0BaTe/IbHOTO COe/JUHEeHUsI MHAYKTUBHOCTH L 1 conpotrBrieHusi R Bo3geiicTByeT HarpsbkeHHeX(t),
nipezcTaB/sitoiiee coboi Oesblii IIyM CO CrieKTpasbHOM TuIOoTHOCTHIO SO. Habiaure aucrepcuro
HanpsokeHus: Y(t) Ha conporuBneHuu R. 3AZTAYA Ned Ha Bxop mnocnepoBarensHor RC-menm c
napametpamu 1erd :R= 2 Kom, C=0,5 Mkd Bo3zelicTByeT Oesblii IITyM CO CIEKTPaIbHOMN TUVIOTHOCTBIO,
paBHoit 0.5 B2/T'y.. Onpegenute crieKTpanbHYHO TJIOTHOCTB Tpotiecca Ha ee Bbixoze. 3AJAUA Ne5 Ha
BX0J] UHTerpupymoieii RC-1ierny moctymaeT Gesblii mym X(t) co criekTpaabHOW TwioTHOCTBIO SO. Habiti
3aKOH yCTaHOBJ/IEHHUsI CpeIHero KBajipara oTK/IMkKa y(t) RC-nemnu.

3.4 Boripockl Ha cobecejoBaHKe

— 1. Onucanue ciayvyailHbIX MPOLECCOB C TOMOILBI0 MHOTOMEPHBIX IIJIOTHOCTEN BEPOSATHOCTU. 2.
KBasuzeTepMrHUpOBaHHble CJlydaliHble IIPOLIECCHI, CBOMCTBa peamu3aimi. 3. Maremarndeckoe
OXKHWJaHWe W Jucrepcus caydaiiHoro mnpouecca. 4. KoppessuyoHHas (GyHKLUMS, KOBapHaljMOHHas
(GyHKUMS YW Bpemsl KOppessiiMM C/lydyaiiHOro mporiecca. 5. YC/IOBHe CTalMOHAapHOCTU CJIyyailHOTOo
nporiecca B IIMPOKOM U Y3KOM cMblcie. CpefjHee 3HaueHHe, AMCIIEPCUS M KOpPpeJsIUOHHAs (PyHKLMS
CTallMOHAapPHOIO CJIy4alHOIO MpoLiecca B IIMPOKOM CMbIC/e. 6. Dpropguyeckure CiaydyanHble IPOLIeCCHI.
BpemeHHble cpefHMe XapakTepuCTUKU. 7. OmnucaHWe COBOKYIHOCTH /[IByX C/Iy4alHbIX IPOLIECCOB C
NIOMOIIIBI0 MHOTOMEpPHBIX IUIOTHOCTeN BepoATHOCTH. 8. CranuoHapHO CBsi3aHHble M B3alMHO
Sprojuyeckue ciydaissle rnpoueccel. 9. CBOWCTBa KOPpeIALMOHHOM (PYHKIMM C/IyyalHOro Ipolecca.
10. CgoiicTBa B3aMMHOM KoppensuyoHHON (yHkimy. 11. CrekTpasibHasi MJIOTHOCTb U €ee CBfi3b C
KOppe/siMOHHOW (yHKLMeW ciayudaiiHoro mporecca. 12. CBOWMCTBa CHeKTpaJbHOW TIJIOTHOCTH.
dakTopu3alys CrieKTpasbHON TIOTHOCTH. 13. Besnbiii mym 1 Oenblif 1IyM € OrpaHWYeHHOH TI0 TI0IoCce
criekTpoM. VX koppensiuoHHble (yHKUMU. 14. I'ayccOBCKMIA CTy4yalHbIM MpoLecc U ero cBorcTea. 15.
Y3KOMOJIOCHBIM TayCCOBCKUM C/ly4alHbIA TIPOLIECC, €ro KBaJipaTypHble cocTaBistoliye. 16. CoiicTBa
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KBa/IpaTyPHBIX COCTaB/SIIOLIUX Y3KOMOIOCHOTO rayCCOBCKOTO CAydalHOro mpouecca. 17. OgHoMepHbIe
TUIOTHOCTU BepOsITHOCTeH orubaroriieii U ¢a3bl y3KOIMOJOCHOTO rayCCOBCKOTO rpotiecca. 18. OaHoMepHast
TUIOTHOCTh BEpPOSITHOCTEM OruOaroIell CMecw CHWrHaja C Y3KOIMOJIOCHBIM ImymoMm. 19. TlnoTHocTh
BeposTHOCTel (a3oBod OIMOKKA TIpM HaOMIOJeHHHW CMeCH CUrHaja C Y3KOMOJIOCHBIM 1iyMoM. 20.
AcumnToTHUeCKHe TUIOTHOCTH BepOSTHOCTeW orubaromjed u  (a3oBoil ommbKyd 1pu  OOJBIINX
OTHOLLIEHUSIX CUTHasa K 1ryMy. 21. CBoliCTBa JIMHEHHOW CUCTeMbl. XapaKTepUCTUKHY JIMHEHHOW CUCTEMBbI
U CBSI3b MeXJy HUMU. 22. AHanv3 JMHENHOM CHUCTeMbl B IIePeXOJHOM peXHMe NpY CTallMOHapHOM
Bo3zZeicTBuU. 23. VmuTanus ©iydyaliHOro mporecca C 33ZaHHOM CHEeKTPaJbHOW TJIOTHOCTHIO.
@®opmupyomyii - ¢GuneTp. 24. AHanM3 JIMHEMHOM CHUCTeMbl B YCTaHOBUBLIEMCS pexume. 25.
OKBMBa/IeHTHas 1IymMoBasi mosoca. 26. B3aumHasi KoppensiuoHHas (yHKLMSI BXOJHOTO BO3/EWUCTBUS U
OTK/IMKa JIMHeMHOM cucreMsbl. 27. IlocTaHOBKa 3afauM MOMCKAa ONTHUMAaJbHOM CHUCTEMBI 110 KPUTEPUIO
MOJIyYeHUs] MaKCMMyMa OTHOLUEHUSI CUTHa/I/IUyM W [0 KPUTEePUI0 MHUHMMyMa CpeJHero Ksajpara
ommbku. 28. OnTuMu3anus CUCTeM MyTeM rofbopa uXx mapameTpoB. 29. OnTuUMasbHbIE CHUCTEMBI,
MaKCUMU3MpPYHOLUe OTHOolleHWe curHas/iuyMm. 30. VMmmynbcHash XapakTepyucTMKa U KOMIUIeKCHast
YaCTOTHasl XapaKTepUCTHKa CoryiacoBaHHOro ¢unbTpa. 31. OnpezeneHre UMIY/IbCHOW XapaKTePHUCTUKU
ONTUMaJbHOTO GWIbTpa TI0 KpPUTEpUI0 MHUHMMyMa cpefHero KsajpaTta ommbku. (ITomyueHue
WHTerpajbHOTO ypaBHeHUs ). 32. TIpsiMoli MeTo/; HeJTMHeMHBIX TIpeo0pa30BaH CTyYalHBIX MPOIIeCCOB.
33. CpeaHee 3HaueHWe MPOLECCOB Ha BBIXOZE KBajpaTuuHoro getekropa 1 ®HY. 34. KoppesnsunroHHas
(dyHKIMs TIpollecca Ha BbIXOZle KBaJpaTUUHOro Aetekrtopa. 35. CriekTpasbHasi TUVIOTHOCTh Ipoliecca Ha
BBbIXO/le KBa/IpaTUYHOIO JleTeKTopa.

3.5 TemMbl 0IPOCOB Ha 3aHATUAX

— Wudopmanus u curHanbl. OCHOBHBIE MOHSITUS U OTPe/ie/ieHusl.

— OCHOBHBbI€ TIOHSATHUS U OTIpe/ie/ieHUs1 TEOPUU BEePOSITHOCTEH; TeOpeMbl C/IOKEeHUSI M YMHOXKEeHMUS;
HaZlE)KHOCTh cuCTeMbl. OmnmcaHWe C/lydyaliHbIX BeJWMYWH; [UCKDETHble K HelpepbIBHbIE Cay4yailHble
Be/IMUMHBI; TJIOTHOCTh BePOSTHOCTH; (YHKLUS pacripeesieHrs. Unc/I0Bble XapaKTePUCTUKU C/TyuyaliHbIX
Be/IMUMH; MareMatuueckoe oxkuzaanve, CKO u paucriepcus, KoppemnsiquOHHasi (PyHKLMsl, Haya/JbHbIM U
L[eHTPaJIbHbIM MOMeHTHI. ['aycCcoBCKUe cydaiiHble BeTMUUHBI.

— [Ilonstue cnyualiHoro nipolecca. BepoATHOCTHOe omnucaHWe C/lydyalHbIX —IIPOL{ECCOB.
MomeHTHble GYHKLIUU CiaydaiiHoro mpoiecca. CTaljioHapHbIe ciyuyaliHble TIPOLeCChl. DProjuyeckre
c/lydaliHble mporiecckl. BpemeHHble cpefHue. OmnvcaHue COBOKYITHOCTU JIByX C/JyuyalHBIX IPOL{€CCOB.
CBoiicTBa KOpPesLMOHHOM U B3aMMHO KOPpessLIMOHHON (pyHKIMA. Besnblii mrym.

— CnekrpanbHas IJIOTHOCTb MOIJHOCTA. CBOMCTBA CIEKTPaJbHOW TUIOTHOCTHM MOIIIHOCTH.
B3aumHas criekTpasibHasi MJI0THOCTh MOIIHOCTU. OrnipefjesieHre MOMEHTHBIX ()YHKLIMM M CIeKTpaJbHOM
IJIOTHOCTH MOLLHOCTH I10 3KCIIEPUMEHTA/IbHBIM [JaHHBIM.

— [IlonsTHe raycCOBCKOro CIy4yaliHOrO MpOLiecca U ero CBOMCTBA. Y3KOIMOJIOCHBbIE rayCCOBCKUE
C/Ty4yaliHble MPOLeCChI.

— IlocraHoBKa 3a7jauM aHa/iv3a JIMHENHBbIX CUCTeM. AHa/v3 JIMHEMHOW CHUCTeMbl B MEePeXOJHOM
pe>XkuMe TpU CTallMOHapHOM BO3elCcTBUU. ViIMUTalLUMs C/TydaliHOTO TIpoliecca C 3a/laHHOM CIeKTpaTbHOM
TI0THOCTBIO0. @opmupyomuii GuabTp. AHaMu3 TUHENMHON CUCTeMbI B CTAllMOHAPHOM (yCTaHOBUBIIIEMCS
pexkumMe). Uucto Oesblii 1IyM W CHCTEMBI C OTPaHWMUYEHHOM IMO/I0COM TMPOMYyCKaHHs. DKBUBajleHTHas
1IymMoBasi monioca. B3auMHasi KoppesisiuoHHasi (yHKLMSI BXOJHOTO BO3J€MCTBUSL M OTK/IMKA JIMHEMHOU
CUCTEMBI.

— Ilonsatue ontumanpHOW cucTembl. Kputepuit onTUManbHOCTH. ONTUMU3aLMsA CUCTEM IyTeM
nogbopa ux mapameTpoB. OmNTHMasibHble CUCTeMbl, MAKCHMHU3UDYIOIIME OTHOIIEeHHEe CUTHAJI/IIyM.
OnTuMasnbHbIe CUCTEMbI, MUHUMU3UPYIOILMe CPeAHUI KBaJpaT OLIMOKH.

— CornacoBaHHbIi UHEHHbINA GuIbTp. [IprMepbl MOCTPOEHUs] COTMIACOBAHHBIX JIMHENWHBIX
¢unbTpoB. OOHapyKeHWe W pa3/dyeHHWe CUTHAJOB TIpU Haluuuu romex (0aliecCOBCKUN MeTon).
OneMeHThI TeOpUH OLIeHKH HeW3BeCTHBIX [lapaMeTpOB CUTHaJla.

3.6 TeMbl KOHTPOJIBHBIX PadoT
— 3AJAYA Nel 3amucaTth IUIOTHOCTb BepPOATHOCTA  CymMMbl  z(t)=x(t)+y(t) AByx
HEKOPpe/IMPOBaHHBIX T'ayCCOBCKMX CTallMOHApHBIX MpoueccoB x(t) u y(t), UMeIIUX MaTeMaThuyecKue
OKWJIaHUSI U JUCTIEPCHUU, PaBHble COOTBeTCTBeHHO MX =2 U my=3, 3AJAYA Ne2 3anucarb MJIOTHOCTb
BEPOSITHOCTU pasHOCTH Z(t)=X(t)-y(t) ABYyX HEKOpPpeIUPOBaHHBIX rayCCOBCKUX CTAl[MOHAPHBIX MPOLIECCOB
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x(t) 1 y(t), UIMerIMX MaTeMaTu4yeCKre OKUJaHus U JUCTIePCUH, PaBHbIe COOTBETCTBEHHO MX =3 U My=2,
3AZJAYA Ne3 [lucnepcusi CTaLlMOHAPHOTO Y3KOMOJOCHOTO TayCCOBCKOTO Tipoliecca paBHa 4 . Haiiaure
TUIOTHOCTh BEPOSITHOCTEM 1 MaTeMaTHUeCKoe OyKH/laHhe OTHOAroIIel 3Toro mpoijecca.

3.7 TembI pacueTHbIX padoT

— 3AJJAYA Ne29 Ha Bxop wuHTrerpupytomeidi RC-uenu mocrtymaetr Oenbrid mym X(t) co
CrieKTpasibHOW MIoTHOCTEIO0 SO. HallTy B3aMMHYI0 KOPPe/sLIMOHHYH0 (DYHKLIMIO BXOZHOTO BO3[eMCTBHUSA
X() u orkmka Y(t) RC-pemu. 3AJAYA Ne30 OmpefenuT BeposiTHOCTb TOTO, UTO 3HaueHUs
CTaL[MOHAPHOI'0 rayCCOBCKOro rnpowecca ¢ napamerpamu mA=0, cA=3B npesbiiaror 2 B. 3ATAYA Ne23
Ha 1jenb, cocraBieHHYI0 U3 I0C/Ie[0BaTe/IbHOTO COeJUHEHUs] UHAYKTMBHOCTU L u compotuBienus R
BO3eiicTByeT HanpsykeHre X (t), pezcTaBssitoiiee coboii Oesblii IITyM CO CIIeKTpaIbHOW MIOTHOCTHIO SO.
Havigute pucnepcuro HanpsbkeHust Y(t) Ha comporuBnennn R. 3AJJAYA  Ne24 Ha Bxog
nocnegoBaresisHON RC-1ienu ¢ mapametpamu Leru :R= 2 Kom, C=0,5 MK Bo3zelicTByeT Oenblii 1IIymM CO
CMeKTpaabHOM TIJIOTHOCTBIO, paBHOM 0.5 B2/T'1.. OmnipesieniTe CrieKTpa/ibHYIO TVIOTHOCTH TpoLiecca Ha ee
BBIXO/I€.

3.8 Tembl /1abOpaTOPHBIX padoT
— CrartucTiuecKkoe orvcaHHe CTydalHbIX CUTHA/IOB
— CrarucTiueckrie CBOMCTBAa CMeCH PETY/ISPHOTO CHUTHAala M Y3KOIMOJOCHOTO CTAalMOHAPHOTO
rayCCOBCKOTO IIyMa
— OnTtuManbHOe 0OHapysKeHHe T0/Ie3HOT0 CHrHasia Ha (hoHe 1ryma
— U3yueHune MeTO[OB OIIEHKM HEM3BECTHBIX IApaMeTPOB I0JIe3HBIX CHTHA/IOB TMPH HaTWUUH
TomMex

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHHWst W pellieHus 3ajau 00y4yeHHsl UCTIONb3YIOTCS CIeAYIOIIHe
MarepHuaJIbl:
— MeTOAWYeCKHe MaTepuasibl, ONpeeSIoe TPOLeAypbl OLIEHWBAHUS 3HAaHWM, YMEHWH,
HaBBIKOB W (W/IM) OMbITa AEATEeTbHOCTH, XapaKTepPHU3YIIIUX 3Tarbl (OP-MUPOBAHHS KOMITETEHLUH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas iMTEeparypa
1. TEOPUS DJIEKTPUUYECKOU CBSI3U: Yue6Hoe nocobue / Akynunuues FO. I1., BepHrapar
A. C. - 2015. 196 c. [DOnektpoHHbliii pecypc] - Pexxum foctyna: http://edu.tusur.ru/publications/5858,
CBOOOJIHBIM.

4.2. lonoiHMTe/IbHAA IMTepaTrypa

1. 1. YymakoB A.C. OCHOBBI CTaTUCTHUECKOW paZMOTeXHUKHU: YueOHoe rocobue.- TOMCK:
TOMCKHMU. rOCyZlapCTBEHHBI YHUBEPCUTET CUCTEM yIpaB/ieHUs U pafuo3neKTpoHuky, 2003. -394 c.:u.
(Hasmnune B 6ubmoteke TYCYP - 59 3k3.)

2. 2. JleBuH b.P. TeopeTriueckue 0CHOBBI CTaTUCTUUYECKOU pajuOTeXHUKU B 3 KH. Knwura 1, 2-e
u3f., mepepab. - M. : CoBerckoe paauo, 1974 - 552 c. : wi., Tabs. (Hanuuue B 6ubmioteke TYCYP - 29
9K3.)

3. YuebHoe mnocobue «COOPHUMK 3ajjau [0 TEOPUM BepOSITHOCTEM U MaremaThuecKou
CTaTUCTHKE:»: oOyuJaronuxcs 1o HarpasaeHusM 210400 (11.03.01) «PaguoTexanka», 210700 (11.03.02)
«TenekommyHnukaumu» 1 210601 (11.05.01) «PagnosneKTpoHHbIe CUCTeMbI U KOMILIeKChl» / bepHrapar
A. C., UymakoB A. C., I'pomoB B. A. - 2014. 160 c. [DnekTpoHHbIM pecypc] - Pexxum pgocrtyma:
http://edu.tusur.ru/publications/4940, cBoGOAHBIH.

4. backakoB C.U. PasuorexHuuecKye 1My W CUTHA/bL: YueOHUK /s By30B. — M.: Briciias
mkona, 2005. — 462[2] c. — 302 3k3. (Hamuuue B 6ubmioteke TYCYP - 302 3k3.)

5. TopsmnoB B.T. Cratrctiueckast pajuoTexHuka. [IpuMepsl U 3a/jaun: YueOHoe miocobue zist
By30B / B. T. T'opsiunHoB, A. I'. Xypasnes, B. U. TuxoHos; pex. B. N. TuxoHnos. — M.: CoBeTcKoe pajuo,
1980. - 542[2] c. — 33 3k3. (Haauuue B oubaroTeke TYCYP - 33 3k3.)

6. TuxoHoB B.U. CratucTiueckasi paiMoTexXHUKa: yuebHoe mocobue. — M.: CoBeTcKoe pa JHo,
1966. — 677, [2] c.: un. — 8 3Kk3. (Hamuuue B oubmroreke TYCYP - 8 3k3.)
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4.3. YueOHO-MeTOANYeCKOe T0Co0He U MPOrpaMMHOe odecrieueHne

1. Craructiueckass paguoTexHMKa W paguodusvka: YueOHO - MeToAuueckoe rocobue [jis
TIpoBeZieHust TabopaToOpHBIX PaboT M caMocCTosITeNTbHOUM paboTel cTygenToB / UymakoB A. C. - 2012. 30 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1746, cBo6oaHBIIH.

2. Teopusi 3/MeKTPUYECKOM CBS3U: YueOHO - MeToquueckoe mocobue it TPOBe/IeHUs
TIPAKTUUECKUX 3aHATUNA W CaMOCTOSITe/IbHOM paboThl cTyaeHTOB / AkymuauueB FO. T1. - 2012. 202 c.
[DnekTponHbIii pecypc] - Pexkum goctyma: http://edu.tusur.ru/publications/1758, cBo60JHBIT.

3. Teopusi U TexHMKa Mepejaud UH@PopMaLmu : MeToAuueckve yKasaHMsI IO TPOBEJEHUIO
nabopaTopHBIX PabOT M OpraHM3alldu CaMOCTOSATEIbLHOW paboThl CcTyeHTOB / HoBukoB A. B., bepHrapar
A. C. - 2015. 48 c. [DnektpoHHbIM pecypc] - Pexxum mocrtyna: http://edu.tusur.ru/publications/4978,
CBOOOJIHBIM.

4. AHanmM3 TWIOBOTO DAaJUOTEXHUUECKOTO 3BeHa: YdeOHO-MeToguueckoe rocobue TIO
BBITIOJTHEHUIO KYPCOBOI DPabOThI (pacyeTHOTO 3a/laHWsl, CaMOCTOSITe/TbHOW paboThl) TO JUCLIUTITHE
«CraTucTHUecKasi pafiIMOTeXHUKa U paauodusvka» / bepurapar A. C. - 2012. 36 c. [D1eKTpoHHbIN
pecypc] - Pexxum moctymna: http://edu.tusur.ru/publications/1748, cBobo HBIT.

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