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
CrarucTHUuecKas pajuoTexXHHKa

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo3s1eKTpoHHbIE CUCTeMbl U KOMILIEKChI
HanpaenenHocTs (nipodub): Pailo3/1eKTPOHHBIE CHCTeMbl KOCMUYeCKHX KOMILIEKCOB

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: PTC, Kadeapa pajuorexHuuecKux CUHCTEM

Kypc: 3

Cemectp: 5

YueOHbIi 11aH Habopa 2011 roga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 18 18 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 72 72 4acoB
5 W3 HUX B UHTepaKTUBHOU (hopme 18 18 4acoB
6 CamocTosiTesibHas paboTa 36 36 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO6111ast TPyZJ0eMKOCTh 144 144 4yacoB

4.0 4.0 3.E

OK3aMeH: 5 ceMeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokon Ne 5 oT « 25 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.05.01 PasriosneKTpoHHbIE CUCTeMbl U KOMILIEKChHI, yTBep)kaeHHoro 2016-08-11

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

notieHT Ka. PTC AnukuH 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.

PTC Menuxos C. B.
OKCIePThI:

Cr. npenogaBarens Kagd. PTC kad.
PTC TYCYP Ho3sppesatsix . O.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI

Llens npenogaBanus AucCLUIIMHBI CP - 03HAKOMUTBL CTY[EHTOB C OCHOBHBIMU NPHUHLIMIIAMHU U
MEeTO/IaMi COBPEMEHHOM CTaTUCTUYeCKOW Teopur 00pabOTKM CUTHA/IOB B Pa/Ii03/I€KTPOHHBIX CUCTEMaX,
a MUMEHHO: C MeToZlaM{ BEepOSITHOCTHOTO OIKCaHHUsl C/IydalHbIX MPOLIECCOB C TMOMOLIbI MJIOTHOCTEMN
BEPOSITHOCTEM W MOMEHTHBIX (DYyHKLUM; KOpPpe/sLMOHHOW U CIeKTpaabHOW Teopuel C/ydyaliHbIX
MIPOL[eCCOB; MeTOJaMM ONpeJe/ieHns] XapaKTepUCTHK CJIyyalHbIX [IPOLIECCOB TpPH JIMHEMHBIX U
HeJIMHeNHbIX MpeoOpa30BaHUsAX B PAJUOTEXHUYECKUX LIeMsIX; METOJAMH CHHTe3a ONMTUMAa/IbHBIX CHCTEM.
[atb HaBBIKA MOJEIUPOBAHHS OObEKTOB U TIPOLIECCOB TIO0 TUIOBBIM METOAWKaM C HCIIO/b30BaHUEM
CTaH/apTHBIX [1aKeTOB IPUK/IaHBIX ITPOrPaMM.

1.2. 3agauM JUCIUILIMHBI

— OcHoBHOM 3a/ilaueil AUCLUIIIMHBI sBJsSieTCS (DOPMUPOBAHUWE Y CTYHAEHTOB KOMITeTEHI[UH,
MO3BOJISIFOLMX HA MareMaTUueCKOM W (U3MYeCcKOM YPOBHE [IOHUMAaTh CYILIHOCTb ONTHUMAasbHbIX
npeoOpa30BaHUM CUTHA/IOB B Pa/IM03/IEKTPOHHBIX CUCTEMAaxX B YC/IOBUSIX Ha/IMUMs MeIIaroIuX (HakTopoB
B BHjle COOCTBEHHOTO IIlyMa MPHUEMHO-YCUJIUTETbHBIX YCTPOMCTB M BHEIIHWUX TOMeX W TPOW3BOJUTH
OLIEHKU BEpOSITHOCTHBIX XapaKTePUCTUK, OTpPeJe/siioUuX KaueCTBO UX (PYHKLMOHUPOBaHUS. BakHoit
3ajjaueil Kypca siBsieTcsi ()OpMHpOBaHMe 0a30BbIX 3HAHWM, YMEHWM W HaBLIKOB B YaCTH TPUMeHeHHs
MeTo/la CTaTUCTAYECKOTr0 MOZie/iipoBaHusi Ha OBM 151 pacueTa OLIEHOK BePOSTHOCTHBIX XapaKTepUCTHUK
Pa/iM03/1IeKTPOHHBIX CUCTEM, OMPeesisoIIMX KayeCTBO X (PyHKLIMOHUPOBAHMSI.

— TlpemycmoTpeHHble TiporpaMMoi Kypca CP 3HaHUsSI SIBASIOTCS He TOMbKO 0a3oit st
MOC/Ie/IyIOLLero u3yuyeHusi CrieljiaabHbIX JUCLIUTIIMH, HO UMEIOT TaKXKe CaMOCTOsITe/TbHOe 3HaUeHUe.

2. MecTo pucomiuingel B cTpyKrype OITIOII

HucturiiHa «Cratuctrueckas paauoTtextuka» (b1.5.16) otHocutcs K 6710Ky 1 (6a3oBasi 4acTh).

[peqiiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
c/ieayrolye AUCUUIINHBE: Marematvka 1. Beiciias Mmatemarvka, Marematvika 2. Teopusi BepoSTHOCTeM
Yl CTaTHCTHKA B PaJjM03/IeKTPOHUKE.

[TocnepyrolMU  JUCLMIIIMHAMY ~ ABSAIOTCA:  KocMuueckue CUCTeMbl PaJJMOMOHUTOPUHIA,
OCHOBBI TeOpHH pajMOIOKALIMOHHBIX CHUCTEM U KOMIUIEKCOB, OCHOBBI TEOPMM paJlMOHaBUTaLIMOHHBIX
CUCTEM U KOMILJIEKCOB.

3. TpeboBaHus K pe3yjbTaTaM 0CBOEHHS JUCIUIL/THHBI

[potiecc u3yueHus AUCLIUTIIMHBI HarlpaB/ieH Ha ()OpMUpOBaHWe C/eYIOIIUX KOMITeTeHLIUM:

— OIIK-5 criocoOHOCTHIO BBIIBUThH €CTeCTBEHHOHAYUHYHO CYIL[HOCTh TIPO0/ieM, BO3HUKAIOIIUX B
xofle TipodeCCHOHALHOW JesiTe/IbHOCTH, TIPUBJeUb [Jii WX pelleHus COOTBeTCTBYIOL[UN (PU3MKO-
MaTeMaTUUeCKHH arrapar;

B pesynbraTte u3yuyeHUs JUCLUIUIMHBI CTYAEeHT J0/DKeH:

— 3HaTbh - METO/bl CTAaTUCTUYECKOTO OIMCAHUS CAyuyalHbIX CHUTHA/IOB - TPUHLUIIBI U OCHOBBI
CTaTUCTUYECKON Teopru 0OHapY)KeHHsl, pa3/IMueHUs U OIIeHKU HeU3BECTHBIX MMapaMeTPOB CUTHAJ/IOB TPU
HaIMUUM TIoMeX; - (PU3NUeCKUd M cojeprkaTelbHbIM CMBICT M B3aUMOCBSI3b MapaMeTpOB CHrHasa,
KOTOPbIE OIpe/e/SIIOT TIOTeHI[Ua/bHbIE XapaKTePUCTUKU CUCTeM OOHapyKeHUs (pa3/HUeHus) TIpH
Ha/IMUUK COOCTBEHHOrO IITyMa TPUEMHBIX YCTPOWCTB; - THIIOBBIE CTPYKTYPbl ONTHUMAJ/IbHBIX CHCTEM
00pabOTKH CUTHANIOB B PaJiM03JIEKTPOHHBIX CHUCTEMax TMpU UX OOHapyKeHWW (pa3/idyeHHH) Ha (oHe
IIIyMa MpHUeMHBIX YCTPOUCTB;

— yMeTb - AapryMeHTHMPOBaHO W3/I0KUTb TIOCTAaHOBKY 3a/jJaud CTaTUCTUYEeCKOr0 CHUHTe3a
OTNITUMAJILHOTO OOHapy>kuTesisi(pa3/uunTesisl) MapaMeTpa II0JIE3HOTO CUrHajia Ha (QOHe TOMexH; -
BBITIOJIHSITH ~ THUTIOBbIe  pacyeTbl BEPOSTHOCTHBIX XapaKTePUCTUK OMNTHMAJbHOTO OOHAPYKUTeJIs
(paznmuuuTensi) B paii03/IeKTPOHHBIX CUCTEMaX;

—  BJIQJIeTh - CIel[ha/bHON TePMHHOIOTHEH; - CriocobaMy CTaTUCTHUECKOTO OMMCAHUS CBOMCTB
CHTHAJIOB U TTOMeX; - 00I1Ieli MeTO/I0/IOTHEeNM CTaTUCTUUECKOTO aHa/Tu3a YCTPOMCTB 00paboTKHM CUTHAJIOB U
CHHTEe3a OINTHUMaJIbHBIX CHUCTeM 00pabOTKHM CUTHA/IOB B PA/IM03/IEKTPOHHBIX CUCTEMAX.
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4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO011jasi TPYAOEMKOCTh [JUCIMIUVIMHBI cocTaBnisseT 4.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM /ieATeIbHOCTH Bcero yacoB CemecTpsl
5 cemecTtp
AynuTopHbIe 3aHATHSA (BCEro) 72 72
Jlekuuu 36 36
[IpakTrueckue 3aHATHS 18 18
JlabopaTtopHble 3aHATHUS 18 18
VI3 HUX B MHTepakKTUBHOU (hopme 18 18
CamocrosiTenbHasi pabota (Bcero) 36 36
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 8 8
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 10 10
[ToaroToBka K mpakTUUeCKUM 3aHATUSAM, CEMHUHapam 18 18
Bcero (6e3 3k3ameHa) 108 108
[ToaroToBka 1 craya sK3aMeHa 36 36
OO111ast TPYJ0EMKOCTh U 144 144
3aueTtHble Eaunnipbl TpygoeMKoCTH 4.0 4.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jenbl JUCHUIIMHBI U BU/IbI 3aHATHI
Pa3sziesbl AUCIUTIMHBI ¥ BU/IBI 3aHSITHI TIPUBEZeHbI B Tabwmiie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCHUTIIMHBI M BU/IBI 3aHSITHH

= i} =
al
as) 9 =N < ¢~
® =9 = g8 = 4 E
S v 2 = | g5 g =
S| | o >
Ha3Banus paszienioB JUCLUATIIVHBI % 5 = 5 g 5 = %
= £ 8| 8 B3 &%
c | 5| §E | Re| &%
< O S)
=" o s
= = S
5 cemecTp
1 Beepnenue 1 0 0 0 1 OIIK-5
2 CBeieHHs1 U3 TEOPUM BEepOSITHOCTEeHN 2 2 0 7 OIIK-5
3 MaremaTnueckoe OrnvcaHue C/lydyalHbIX 6 4 6 10 26 | OIIK-5
CUTHAJIOB U MOMeX
4 CrieKTpa/ibHbIM aHa/Iu3 CUTHAJIOB 6 2 0 4 12 | OIIK-5
5 lNayccoBckue ciyuariHble NpoLeCChl 4 2 6 5 17 | OIIK-5
6 OTK/IUK TMHENHBIX CUCTEM Ha 4 3 0 4 11 |OIIK-5
BO3/IeCTBUE C/TyYalHbIX CUTHAJIOB
7 OnTUMasbHble TMHEeNHbIe CUCTEMbI 8 0 6 4 18 |OIIK-5
8 OCHOBBI CTaTUCTUYECKOU TEOPUU 5 5 0 6 16 | OIIK-5
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oOHapy)KeHHsI ¥ pa3/inueHrsi CUTHAIOB
TPY HaJTMUYUU TTOMEeX

Wtoro 3a cemecTp 36 18 18 36 108

Utoro 36 18 18 36 108

5.2. Copep)kaHue pa3/e/ioB JUCLHHUILUIMHBI (10 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBeieHo B Tabiuie 5.2.
Tabsura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

CopeprkaHue pas/iesioB JUCLATIIMHBI 10

Hassanus paszenos
JIeKLIUAM

Tpyn0eMKOCTb,
q
dopmupyeMble
KOMIIeTeHL[U1

5 cemecTtp

—_
@)
=
A

1 Beegenue Wudopmarus u curHansl. OCHOBHBIE 5

MOHATHUA U OIIpeJe/IeHHA.

HToro 1

2 CpezieHus1 U3 TeOpuM BeposiTHOCTel | OCHOBHBIE NTOHATUS U ONpe/iesieHus] 2 OIIK-5
TeOpPUU BePOSITHOCTEN; TeOpeMBI
CJI0KeHUs1 U YMHOXKeHUs; Ha/lE)KHOCTh
cucteMbl. OnycaHue Cy4anHbIX
BeJIMUMH; JUCKPEeTHbIe U HellpepbIBHbIe
C/lyyaiiHble BeJIMUMHbI; IVIOTHOCTb
BePOSITHOCTH; (DYHKLIMSI pacripeZiesieHusl.
UucioBble XapaKTepPUCTUKU C/TyYalHbIX
BeJIMUMH; MaTeMaThuecKoe O)KuzJaHue,
CKO u gucnepcus, KOppesiuOHHast
(byHKLMS, HauaIbHBIM U LIeHTPaJIbHbIN
MOMeHTSI. ['ayccoBcKue ciiyyaitHble
BeJIMUUHBI.

HToro

3 MaremaTtuyeckoe ornvcaHue [TonsiTHe cnyuyaliHOTO TIpoLiecca. 6 OIIK-5
C/Ty4alHbIX CUTHAJIOB U IOMeX BeposTHOCTHOe ornvcaHue C/TydyaHbIX
rpoLeccoB. MoMeHTHbIe QyHKLIMN
c1yvaiHoro nporecca. CralioHapHbIe
C/lyyYaiiHble MpoLecchl. JprofuueckKue
CJ1yyvaiiHble IpoLeccsl. BpemeHHbIe
cpegHue. OnrcaHue COBOKYITHOCTH JIBYX
C1y4anHbIX nporeccoB. CBOMCTBA
KOpeSLMOHHOU 1 B3aUMHO
KOpPpe/LMOHHOM (PyHKIMIA. benblii miym.

HToro 6

4 CrnieKTpaJIbHbIM aHa/iu3 CUTHA/IOB CriekTpasibHas [JIOTHOCTh MOLLHOCTH. 6 OIIK-5
CBOCTBa CrieKTpabHOM TJIOTHOCTU
MOILIHOCTH. B3aumHas criekTpaabHas
IJIOTHOCTb MOLL{HOCTH. Oripe/iesieHue
MOMEHTHBIX (DYHKLMI U CTIeKTpabHOU
IJIOTHOCTHU MOLL{HOCTH 110
5KCIepYMeHTaIbHbIM JIaHHbIM.
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HToro

5 lNayccoBckue ciyuariHble NpoLeCChl

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

Htoro

OIIK-5

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

[TocTraHOBKa 3a7jaur aHa/IM3a JTMHEHWHBIX
cucteM. AHaIM3 TMHEMHOU CUCTEMBI B
1epexo/JHOM peKrMe TPH CTal[MOHapHOM
BO3JeMCcTBUU. VIMUTALMs CITy4ariHOTO
ripoliecca C 3aJJaHHOM CrieKTpabHOU
MJIOTHOCTHI0. POPMUPYIOLIUN PUIBTP.
AHanu3 IMHeMHOM CUCTeMBI B
CTalMOHAPHOM (yCTaHOBUBILIEMCS
pexkuMe). Uncto Gesblit yM U CUCTEMBI
C OrpaHUYeHHOM T10/I0COM NPOITY CKaHHUS.
OKBHBaJIeHTHasl LIIyMOBasl 1oJjioca.
B3aumHasi koppensiLiioHHasi PyHKLIYS
BXOJJHOTO BO3/IeICTBUSI M OTKJIMKA
JIMHEMHOU CUCTEMBI.

HToro

OIIK-5

7 OnTuMaJsibHbIe TMHeMHbIe CUCTeMbI

[ToHsITHE ONTUMATLHOM CUCTEMBI.
Kpurepuii onTuManbHOCTH.
OnTuMH3aIUs CUCTEM ITyTeM To00pa Uux
rapaMeTpoB. OnTUMasbHbIe CUCTEMBI,
MaKCHMU3UPYIOL[Hie OTHOLIIeHHe
curHasi/iym. OnTUMasbHble CHUCTeMBI,
MUHUMU3UPYIOLKe CPeIHUM KBajipaT
OLIHOKH.

Ntoro

OIIK-5

8 OCHOBBI CTaTUCTUYECKOU TEOPUU
oOHapy>keHHUs1 ¥ pa3/TMueHust
CUTHAJIOB [1PY HAJIMYUU [TOMeX

CorviacoBaHHbIM JIMHEWHBIN (UIBTP.
[IpumepsI MOCTPOEHKS COIIaCOBAHHBIX
nmiHerHbIX GunbTpoB. OOHapyKeHMe U
pas3nuueHue CUrHaaoB IPU HaIMuuu
riomex (batiecoBCKUiA MeTO[). DJIeMeHThI
TEOPUU OLIEHKU HeU3BeCTHBIX
rapaMeTpoB CUrHasa.

HToro

5

OIIK-5

Wroro 3a cemecTp

36

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIUII/IMHAPHBIE CBS3M C 00ecneurnBalIUMH (PeAbIAYIMMHI)

4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCHHUILTHHAMHA

Pa3ziesibl JUCLIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00eCreunBaromuMu (TpeabIIyIuMK) 1

obecreyriBaeMbIMH (T10C/IeAYIOIIMMEI) JUCLITIIMHAMMU TpeJiCTaB-/ieHbl B Tabuiie 5.3.

Tabsmura 5.3 - Paszesnbl AUCIUTUTAHBI U

HaumeHoBaHWe AUCLIATIIMH

MeXAUCHUIT/IMHAPHBIE CBA3HU

H3ydyeHue O6€CH€III/IBEII-OU_[I/IX 1 00ecrieyrBaeMbIX JUCLUTT/IMH

Ne pa3zenoB aHHOM AUCIUTUINHBI, 711 KOTOPBIX HE0OXOAUMO

1 2 3 4 5) 6 7 8
[TpepmecTByrolye JUCLUATIIMHBI
1 Maremaruka 1. Boiciias + + + +
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MdTeMaTHKa

2 Maremaruka 2. Teopus
BEPOSITHOCTEN U CTaTUCTHKA B +
pa/ii03/IeKTPOHUKE

[Mocneaytoliyie AUCLUATIIMHBI

1 Kocmuueckue CUCTeMEI

+ + + +
pPafVOMOHUTOPHHTA
2 OCHOBBI TeOpUHA
PafuoI0KALIMOHHBIX CUCTEM U + + + +
KOMILJIEKCOB
3 OCHOBBI TeOpUHU
PaAyioHaBUT'alJMOHHBIX CUCTEM U + + + +

KOMI1/IEKCOB

5.4. CoOoTBeTCTBHE KOMIIETeHIIHii, (JOpMHUPYeMBbIX NMPU U3YyUeHHH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITIETEHLUH, (OPMUDYEMBIX TIPU W3yuUeHUM [JUCLIMIUIMHBI, U BUOB 3aHATUH
nipe/icTaB/eHo B Tabsurie 5.4
Tabmia 5. 4 — CoOOTBETCTBME KOMIETEHLMM W BHUJOB 3aHATHH, (DOPMHPYEMBbIX TIPU H3yUeHUH
IUCIATUTUHBI

Bubl 3aHaTHIM

c: = =
S S S)
= g g \=
& & @
S T T a,
=1 &, g -
il = o o <

E = S 3 % ®DOopMbI KOHTPOJISI
= < S =z 5
8 = S e &
N2 = S S
= aQ, =
X =) 1%
© O o
=) = 5
= S

OITK-5 + + + + Otuet 110 1abopaTopHOi
pabote, Onpoc Ha 3aHSATHIX

6. InTepakTHBHBbIE MeTOABI K ()OPMbI OPraHU3aIUH 00yUeHHA
TexXHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OpMax 3aHATUN B uyacaxX IPHUBEJEHbI B
Tabmumie 6.1
Tabsura 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (hOpMax 3aHATHH B yacax

WHTepaKTHBHbIE
MeTobl sabopaTopHbie Bcero
3aHATUSA
5 cemecTp
PellieHne cuUTyaliMOHHBIX 3a/a4 18 18
Wtoro 3a cemecTp: 18 18
Ntoro 18 18

7. JIabopaTopHbIie paboThI
HaumeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmie 7.1.
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Tabmuua 7. 1 — HaumeHoBaHue 1abopaTopHbIX pabot

3 <]
& Z E
3 = =
Z > 3
Ha3Banus pa3enoB HaumeHoBaHuMe 1abopaTopHBIX paboT z - 2 &
] S E
S 8 =
2 o 2
= S
5 cemecTp
3 MaremaTtnyeckoe ornvcaHue CraTucThueckoe OMMcaHue CydarHbIX 6 OIIK-5
CJTy4YaliHbIX CUTHA/IOB U ITOMeX CUT'HAJIOB
Htoro 6
5 lNayccoBckue cnyuatinble npolecchl | CTaTUCTUUeCKHe CBOKMCTBA CMeCH 6 OIIK-5
PEryJisipHOrO CUrHasia ¥ y3KOMOI0CHOTO
CTaL[MIOHAPHOI'0 rayCCOBCKOIO LiIyma.
Ntoro 6
7 OnTuMasibHbIe JTMHelHbIe cucTeMbl | OnITHManbHOe 0OHapyKeHHe To/Ie3HOT0 6 OIIK-5
CUrHasa Ha (oHe Iyma.
Htoro 6
Wroro 3a cemecTp 18
8. [TpakTHuecKue 3aHATHS (CeMHUHAPHI)
TemarHKa NpaKTHUeCKUX 3aHATHI (CEeMHUHAPOB) MpHBeieHo B Tabmuie 8.1.
Tabnuiia 8. 1 — TemMaTHKa MPaKTHUYECKUX 3aHITHH (CEMHUHAPOB)
o L 5
B H
g S =
Temaka rpakTUUeCKUX 3aHITUI = >
HasBanus pa3sgenos z - =
(cemuHapoB) s S g
= 2 S
2 o' 2
= S}
5 cemecTp
2 CBefileHHMs U3 TeOpUM BeposiTHOCTel | OmnurcaHye C1y4aiHbIX BeJTMUKH. 2 OIIK-5
BeposiTHOCTh C/Ty4aitHOTO COOBITHSI.
dopmysia oJTHOW BePOSITHOCTH.
YucnoBble XapaKTepUCTUKU CTy4YalHbIX
BeJINUMH.
Nroro
3 MaremaTtuyeckoe onvcaHue CrarrcTryeckoe ornurcaHue CTydaiHbIX 4 OIIK-5
CJTy4YaliHbIX CUTHAJ/IOB U ITOMeX CUrHasioB. YHUC/I0BbIe XapaKTepPUCTUKU
C/Ty4YailiHbIX CUTHAJIOB.
Utoro 4
4 CrieKTpa/ibHbIN aHa/IM3 CUTHAJIOB CriekTpasibHasi JIOTHOCTb MOII[HOCTH. OIlK-5
®opmysa BrHepa-XyHuMHa
Nroro 2
5 lNayccoBckue cinyualiHble nipoljecchl | YucioBbie XapaKTepUCTUKKU Tay CCOBCKUX 2 OIIK-5
C/Ty4YalHBbIX MPOLIeCCOB
Ntoro 2
6 OTK/IMK TMHEMHBIX CUCTEM Ha OTK/IMK JIMHEWHBIX CUCTEM Ha 3 OIIK-5

BO3/IeVICTBUE CTyUYaliHbIX CUTHAIOB

BO3/IEMICTBUE CTyUYaiiHbIX CUTHAJIOB
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HToro

8 OCHOBBI CTaTUCTUYECKOW TEOPUU
oOHapy>keHHs U pa3/MueHust
CUTHAJIOB [PY HAJIMYUU [TOMEX

CorniacoBaHHbIi QuibTp. OnNTUMaabHOE 5
obHapy>keHHe crrHana Ha ¢oHe HIyma.

OIIK-5

Ntoro

Wtoro 3a cemecTp

18

Buzpbl camocTosiTennbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH Tpe/JCTaB/eHbl B

9. CamocTosiTe/IbHas1 padoTa

Tabmumie 9.1.
Tabsuiia 9.1 - Bugibl caMoCTosITe/TbHOM pab0ThI, TPYI0EMKOCTb U ()OPMUPYEMbIE KOMITETEHIIUH
g L =
= L =
S = 0
o v T
Buzpr camocrosTerbHON = > T
Ha3saHnus paszenos QE_, = =y @opMBbI KOHTPOJISA
paboTbI 3 s
S8 g =
=¥ Qo 2
= ©
5 cemecTp
1 Beenenue ITpopaboTKa JIeKIMOHHOTO 0 OIlK-5 Onpoc Ha 3aHATUAX
Marepuasna
Utoro 0
2 CBezieHUs U3 TEOPUU [ToaroroBka K OIIK-5 Ornpoc Ha 3aHATUSIX
BEpOSTHOCTEN MPaKTUYe CKUM 3aHATUSIM,
ceMHHapam
[TpopaboTKa eKIIMOHHOTO 1
Marepuasna
Ntoro
3 Marematuueckoe ITogroroeka K 4 | OIIK-5 Onpoc Ha 3aHATUAX
onucaHye C1y4alHbIX MpaKTAYe CKUM 3aHSATUSIM,
CUTHAJIOB U NOMeX ceMHHapam
[TpopaboTKa 1eKIIMOHHOTO 2
Marepuasna
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Utoro 10
4 CniextpasibHbii aHanu3 | Ilogroroska K 2 |OIIK-5 Ornpoc Ha 3aHATHAX
CUTHAJIOB TpaKTUYe CKUM 3aHATUSM,
ceMuHapaMm
ITpopaboTKa JeKITMOHHOTO 2
Marepuasa
Ntoro 4
5 'ayccoBckue [ToaroroBka K OIIK-5 Ornpoc Ha 3aHATUSX,
C/y4aliHble MpOoLeCChl MpaKTUYe CKUM 3aHSATUSIM, Ortuer 10 y1labopaTopHO
ceMHHapaM pabore
ITpopaboTKa JIeKIIMOHHOTO 1
Marepuasa
OdopmiieHre 0TUETOB TI0 2

nabopaTtopHbIM paboTam
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Ntoro
6 OTK/IMK TMHEeHbIX [Toaroroska K OIIK-5 Ornpoc Ha 3aHATUAX
CUCTEM Ha BO3/IeliCTBUe | [PaKTUYeCKHUM 3aHSTHSIM,
CJTy4YalHbIX CUTHA/IOB ceMUHapaMm
[TpopaboTKa eKIIMOHHOTO 1
Marepuasna
Ntoro 4
7 OnTimasbHbIe ITpopaboTKa JIeKIMOHHOTO OIIK-5 Onpoc Ha 3aHATHSIX,
JIMHEeNHbIe CUCTEMBI Marepuasa OrtueT 1o 1abopaTopHOM
OdopmiieHre 0TUETOB TI0 2 paGore
nabopaTtopHbIM paboTam
Ntoro 4
8 OcHoBBI IToaroroBka K OIIK-5 Oripoc Ha 3aHATHAX
CTaTUCTUYECKOW TEOPUM | TIPAKTUYECKUM 3aHATUSM,
oOHapy>keHUs 1 ceMuHapaMm
a3/IMYeHUs1 CUTHAJIOB
p ITpopaboTKa /IeKLIMOHHOTO 1
TPY HaJIMUUU TTIOMeX
b Hall oMe Marepuasa
HToro 6
Wtoro 3a cemecTp 36
[ToaroroBka u caya 36 JK3aMeH
5K3aMeHa
Ntoro 72

9.1. BOHPOCBI AJIA IIOATrO0TOBKHU K MPAKTUHYE€CKHM 3dHATUAM, CEMUHAPAM

l'ayccoBcKye cyvaiiHble MpOoLieCChl.

W

CriekTpasbHbIi aHa/INu3 CUTHA/IOB

BepOHTHOCTL CYMMEI U TIPOU3BEI€HUSA COOBITHH. YC/I0BHAs BE€POATHOCTG. HpI/IMepLI.

4. OCHOBBI CTaTHCTHYECKOM T€OpUHU O6Hapy7KEHI/IH N pa3/iM4eHUusT CUTI'Ha/IOB IIpHU Ha/IMUYUU

rioMex. BeposiTHOCTb TIPaBUILHOTO 0OHAPYKEeHUsI.

5. OTK/IMK JIMHEeHHBbIX CUCTeM Ha BO3/elCTBHEe C/lydyalHbIX CUrHanoB. OmnpezesneHue CpejHero

KBa/IpaTa CIy4aliHOro mpoliecca Ha BbIXO/ie IMHeHOro ¢ubTpa.
6. Maremarrueckoe onvcaHue CIy4yalHbIX CUTHAIOB U IOMeX

9.2. Boripockbl Ha NPopadoTKy JIEKIIMOHHOr0 MaTepHasa
1. OnrumasnbHble MHeNHble cucTeMbl. CoracoBaHHbIN (QUIIBTP.

10. KypcoBasi padora (nmpoekT)
He mipegycmorpeno PYII

11. PeliTuHroBas cucrema jjisi OIfeHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. BanbHbIe OLeHKH /11 3/IEMEHTOB KOHTPO0JIsl
Tabnuiia 11.1 — banbHbIe OLIEHKU 711 37IeMEeHTOB KOHTPOJIS
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. . MakcumanbHbIi
. MakcuManbHbIT MakcuManbHbIH
DieMeHThI yueOHOMH Oasut 3a epuop Bcero 3a
6amn Ha 1-yro KT ¢ | ©6an 3a mepuop,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL]| ceMecCTpa
5 cemecTp
Ornpoc Ha 3aHATUSAX 20 20 30 70
WToro makcumym 3a 20 20 30 70
10



nepyo/,

DJK3aMeH 30

Hapacraroym utorom 20 40 70 100

11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU

banel Ha jaTy KOHTPOIBHOM TOUKH OueHka
> 90% oT MakCMMasbHOM cyMMbI 6asiioB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW cyMMBI O6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHOM cyMMbI OansioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMBbI OasiioB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/eH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cymMMbI 0a/I7I0B B TPaAULIMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

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

9K3aMeH

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

4 (xopollio) (3auTeHo0) 75 -84 C (xopo110)
70 -74
— D (yaoBnieTBOpUTEHHO)

3 (YAOB/IeTBOPUTEBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTETHO) (He Hike 60 6asoB F (HeyzmoB1eTBOPUTEJILHO)

3aUTeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIJMOHHOE 00ecrieyeHHe AUCIMILIMHBI

12.1. OcHoBHas 1uTEepaTypa
1. Craructryeckasi Teopusi paJOTEXHUUECKHX chcTeM: YuebHoe mocobue / Tucnenko B. U. -
2016. 160 c. [DnekTtpoHHbIM pecypc] - Pexxum pgocrtyna: https://edu.tusur.ru/publications/6554, gata
obpamenusi: 06.02.2017.

12.2. lono/siHuTe/IbHAA IUTeparypa

1. JleBun B.P. TeopeTnuecKkrie OCHOBBI CTaTHCTUUECKOH paJIMOTEXHUKHU - 3-e W3[., Tiepepab. u
Jor. - M.: Paauo u cBsizb, 1989. — 654 c.: un. (Hammure B 6ubmoteke TYCYP - 32 3K3.)

2. TuxonoB B.U. CratucTtiyeckasi pajioTexXHHKa: yueOHoe Ttocobue. — M.: CoBeTCKoe pa-Auo,
1966. — 677, [2] c.: un. (Hanmuuue B 6ubaoreke TYCYP - 8 3k3.)

3. Topsiunor B.T. CratucThueckast paiMuOTeXHUKa. [IprMepsl U 3afiaun: YueOHOe Tocobue /s
By30B / B. T. T'opsauHoB, A. I'. )Kypasnes, B. 1. Tuxonos; pez. B. 1. Tuxonos. — M.: CoBeTckoe pazuo,
1980. - 542[2] c. (Hamuuue B oubmoTeke TYCYP - 30 3k3.)

12.3 YuebHo-MeTOgMUEeCKHE T0CO0HS

12.3.1. Obsa3aTenbHBbIE YUeOHO-MeTOHYECKHe MoCco0ust
1. Crartuctryeckasi pagvioTexXHUKa W paavodusvka: YueOHO - MeToauueckoe mocodwe st
TIpOBe/IeHUst TabopaTopHBIX paboT U caMocCTosITeNbHOM paboThl cTyaeHToB / UymakoB A. C. - 2012. 30 c.
[DnekTponHbIii pecypc] - Pexxum pgoctyma: http://edu.tusur.ru/publications/1746, mata obpaireHust:
06.02.2017.
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2. Teopusi U TexHMKa TMepejaud UHPopMmaluu : MeToauuecKre yKasaHUsi IO TIPOBeJeHUI0
nabopaTopHbIX paboOT M OpraHM3aliy CaMOCTOSATeIbHOW paboThl cTyeHToB / HoBukoB A. B., bepHrapar
A. C. - 2015. 48 c. [DnekTpoHHbIN pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/4978, nata
obpartenus: 06.02.2017.

3. Craructiueckass Teopusi PafWOTEXHHMUECKHX CHUCTeM: YueOHO-MeToAWdeckoe Tocobue o
MIPaKTUYeCKUM 3aHSITUSIM M OpraHM3alldi CaMOCTosITeNlbHOM paboTel 1o Kypcy / Tucnenko B. 1. - 2011.
43 c. [OnektponHHbIN pecypc] - Pexxum moctyna: http://edu.tusur.ru/publications/2120, mata obpartjeHus:
06.02.2017.

12.3.2 YueOHO-MeToAMYECKHE TTOCO0UA /1A JIMI] C OTPAHUUYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOAMUECKHE MaTepHasbl [l CAMOCTOSITe/TbHOM U ayJUTOPHOUW paboThl 00yUaroImuxcs
Y3 UKMC/ia WHBA/IWJIOB MPeJOCTaB/sAIOTCS B (POpMax, aZlaiTUPOBAHHBIX K OrPaHUUYEHHUsIM WX 3[0POBbSI U
BOCTIpUSTHS MH(MOPMAaLUK.

J1s1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KYMEHTa;

- B MleyaTHOW (hopMe yBeIMYeHHBbIM ILIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B TeuatHoi dopme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-ABUraTe/IbHOTO anmnapara:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B TeuatHoi (opme.

12.4. Ba3bl JaHHBIX, TH)OPMAILHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMBbI U Tpedyemoe
MporpaMMHoOe o0ecreueHue

1. 1. HayuHo-o6pa3oBarenbHbi ioptan TYCYPa - http://edu.tusur.ru/

2. 2. bubmioteka TYCYPa - http:/lib.tusur.ru/

13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O6uue TpeGoOBaHKS K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHUI0 JUCIUTUTHHBI

13.1.1. MaTepuabHO-TEXHHUECKOE 00ecreyeHue /IS IEKIMOHHBIX 3aHATHH
[ mpoBefieHUs1 3aHATHM JIEKLUOHHOTO TWIA, TPYMINOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLUM,
TeKyIIlero KOHTPOJISi ¥ TPOMEeXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTMUeCTBOM
TI0Ca/IOYHBIX MeCT He MeHee 50, 000pyzI0OBaHHAas 10CKOH, TIPOEKTOPOM U CTaHjapTHOW yueOHOM Mebebio.
VimMeroTCst HarvIsiZiHbIe TTOCOOMS B BU/E TIPe3eHTal[UH 10 JIEKIMOHHBIM Pa3/iesiaM JUCLUTITUHBI.

13.1.2. Marepua/nbHO-TeXHHUYECKOe o0ecneyeHue /sl IPaKTHYECKUX 3aHATHI

[y TIpoBefieHUs] TIPAKTUYECKUX (CEMHHAPCKWX) 3aHSATHM WCIO/b3yeTcsl ydeOHasi ayAuTOpHs,
pacrioniokeHHast o azipecy 634034, Tomckast obactk, . ToMck, BepmmnuHa ynuua, 1. 47, 4 3Tax, aya.
423 a,6. CocraB obGopymoBanus: YueOHasi mebenb (Ctonm pabouuii, et BuiliHS 35 IIT. Pa3mepsr:
1360x600x750; Ctyn oduchbii 130 60x60, MeTaumueckuii 1jBeT yepHbid. 40 1T; [lkad g1 Gymar
3aKpbIThIM 1BeT BUILIHA. 1 mT. Pasmepsl: 690x350x1957); Hocka marHutHO-MmapkepHas (BRAUBERG
(BPAYBEPT'), 100x150/300 cm, 3-3nemeHTHasi, 6entast) -11mrt.; mpoekrop (NEC "M361X") - 1 miT., 3KpaH
(LMC-100103 3xkpaH c anekrporipuBozoM Master Control 203x203 cm Matte White FiberGlass, uepHas
Kaiima 1o nepumeTpy) - 1 1T., TeseBusop (LED 50" (127 cm) Toshiba 5004353 ) - 1 mIT., KOMITbIOTEPHI
(Intel «Core i3-4330») - 16 wT. c BeixogoMm B MHTepHeT, 1O - Windows 8, MS Office 97-2003, MathCad
15.0, MatLAB 11a, Qt Creator 5.7.1

13.1.3. MaTepua/ibHO-TEXHHYECKOoe o0ecrieueHue /ijis 1abopaTopHbIX padoT

st ipoBefieHus 1ab0OPATOPHBIX 3aHATHIN WCTIONB3yeTcs yueOHast ayiuTOpusi, PacrioyioyKeHHast 10
azpecy 634034, Tomckas obsacth, . Tomck, Bepumauna ymuna, 1. 47, 4 stax, ayg. 423 a,06. Coctas
obopyznoBanusi: YuebHast mebenb (Cton pabounii, 1jBet BumiHs 35 mrt. Pasmepsi: 1360x600x750; Crym
otuchsni N30 60x60, meTanmmueckuii 1iBeT yepHbiid. 40 1T; [lIkad A5 Gymar 3aKpbIThIi LBET BUIIHS. 1
wT. Pasmepsi: 690x350x1957); docka maruutHo-mapkepHasi (BRAUBERG (BPAYBEPT'), 100x150/300
cM, 3-neMeHTHasi, Oenast) -1mr.; mpoekrop (NEC "M361X") - 1 wrT., 3kpan (LMC-100103 3kpaH c
snekTponpuBogoM Master Control 203x203 cm Matte White FiberGlass, uepHas kaiima 1o nepumeTpy) -
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1 ., TeneBusop (LED 50" (127 cm) Toshiba 5004353 ) - 1 mit., komnbtoTeps! (Intel «Core i3-4330» ) -
16 mt. ¢ Bbixog0M B MHTepHeT, [10 - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1

13.1.4. MaTepua/IbHO-TeEXHHYeCKoe obecrieueHue /jisi CaMoCTOSITe/IbHOH PadoThI

[nsi camocTosiTesibHOM pabOThI UCIONMB3yeTcsl yueOHasi ayAUTOPUsi, PACIIOOXKeHHasi 10 afipecy
634034, Tomckasi obmactb, I. Tomck, BepmmnuHa ymuia, n. 47, 4 stax, aya. 423 a,06. CocraB
obopygoBanusi: YueoHast mebesp (Cton pabouwid, 1jeT BuiHsA 35 mT. Pasmepsr: 1360x600x750; Ctyn
o¢uchsni 30 60x60, metanmmueckuii 1jBeT uepHbId. 40 mr; [lIkad Ass1 Gymar 3aKpbIThIi L{BeT BUIIHS. 1
wT. Pa3smepnl: 690x350x1957); Jocka maruutHo-MapkepHasi (BRAUBERG (BPAYBEPT'), 100x150/300
cM, 3-anemeHTHasi, Oenast) -1lmrt.; mpoektop (NEC "M361X") - 1 mr., skpan (LMC-100103 3kpan c
anekTporipuBoioM Master Control 203x203 cm Matte White FiberGlass, uepHas kaiima 110 rnepumMeTpy) -
1 wrT., TeneBusop (LED 50" (127 cm) Toshiba 5004353 ) - 1 wt., komnbtoTeps! (Intel «Core i3-4330» ) -
16 . c BbixogoM B MHTepHeT, [10 - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1

13.2. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHne JUCIUTIHHBI JJIsl JIUI] C OTPaHNYeHHbIMH
BO3MO)XHOCTSIMH 30POBbS

OcBoeHue JUCLUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefiCTB 00ydeHust
00111ero U crielMasbHOTO0 Ha3HAYeHHs..

[lpy oOyyeHUM CTyIeHTOB C HapylIeHUsIMM CJIyXa TIpPeJyCMOTPEHO HCIO/Ib30BaHUe
3BYKOYCW/IMBAIOILleH anmnaparypbl, MY/JIbTUMEAUWHBIX CPeACTB U [PYrMX TeXHUYeCKUX CpeJCTB
npyemMa/nepejaun yueOHON MHGOPMAIMK B JOCTYITHBIX (hOpMax /sl CTYAEHTOB C HapYILIeHUsIMU CITyXa,
MOOUIBHOM cHUCTeMBbI OOyueHUsl [/isi CTYJeHTOB C HWHBAJMJHOCTBbIO, TOPTaTUBHOM WHYKLIMOHHOMN
CUCTeMbI. YueOHasi ayaUTOpHsi, B KOTOPOW O0yuarOTCsl CTYAEHTHI C HapylIeHHWeM Cjiyxa, 00OpyZoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 3JeKTPOHHOM [JOCKOW, MY/IbTUMENUNHON
CUCTEMOM.

[lpu obyueHHWH CTy[e€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeyCMOTPEHO WCIIONb30BaHHE B
JeKIIMOHHBIX 1 YUeOHBIX ayAUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/aeHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WY CJ/1aii/ia Ha 3KpaHe) Py MOMOILIY BUeOyBeInunTeNel /1715 yJaJleHHOro MpoCcMOoTpa.

[Tpu o0yyeHHH CTY[JEHTOB C HapylLIeHUSIMH ONOPHO-/BUraTe/IbHOr0 amnmapara HCIo/b3yHTCs
a/bTepHaTHBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyrve TexHUUYecKue Cpe/CcTBa MpHeMa/repefadyut
yuebGHOM MHGOpPMaLUK B AOCTYIHBIX (opMax /sl CTY[eHTOB C HapyLIeHUsIMU OTMOPHO-/IBUTaTe/IbHOrO
anrapara, MOOM/IbHOM CHCTeMbl 00yUeHHUst 1711 JIFOJiel C MHBAIMJHOCTBIO.

14. ®oHj O1eHOYHBIX CPEACTB

14.1. OcHoBHBIe TPpeOoBaHUsI K (POHAY OLIEHOUYHBIX CPEACTB M METOAMUECKHE PeKOMeHAauu
@®OoH/J, OLEHOYHBIX CpEe/ACTB W THUIIOBbIe KOHTPOJIbHbIE 3a[jaHUsi, WCIIO/b3yeMble /i OLIeHKU
c(hOpMMPOBAaHHOCTA W OCBOEHHUs 3aKpervieHHbIX 3a AUCLUIUVIMHOW KOMITeTeHLIUM TIpU TpOBeeHUU
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 TpedoBaHus K (pOHY OLIEHOUHBIX CPE/ICTB /AJ/IfA JIUI] C OTPAaHUYEeHHBIMH BO3MO)KHOCTAMH
3/10POBbA
s CTyIeHTOB C WHBAJIUAHOCTBIO TIPeAYyCMOTPEeHbl [OIO/HUTEe/IbHbIe OL[eHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnuna 14 — Jlono/iHUTeTbHBIE CPe/ICTBA OL€HUBAHUSA /I/IfA CTYAEHTOB C MHBA/IM/JHOCTHIO

BI/I'Z[BI AOIIOTHUTE/IbHBIX OLIEHOYHBIX cI)OprI KOHTDPOJIA U OLI€HKH

Kareropum ctyzseHToB
CpejCTB pe3y/bTaToB 00yueHust

TecTbl, MUCbMEHHbIE CAMOCTOSTE/TbHbIE
paboThI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PaOOTHI

C HapylieHUAMU
ciyxa

[Tpeumyl11ieCTBEHHO TMCbMEHHas!
NIpOBepKa

C Hapymenusimu | CobecezioBaHHe T10 BOTIPOCAM K 3aueTy, | [IpenMyIiijeCTBEHHO yCTHast IPOBepKa
3peHus OIpOC I10 TepMHUHAM (MHOVBUYaTBHO)

C HapylHIeHHUsIMU Pernienue JAWCTaHLIMOHHBIX TE€CTOB, HPEI/IMYH_IECTBEHHO AWCTaHLIMOHHBIMUA
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OTIOpHO- KOHTDOJIbHBIE PabOThI, MICbMEHHbIe
JIBUTaTeIbHOTO CaMOCTOsITe/IbHbIE PabOThI, BOMTPOCHI K MeTo/laMU
amnmapara 3ayeTy
C orpaHuueHusiMU 10 | TeCThl, MUCbMEHHbIE CAMOCTOSITe/TbHbIE [Ipeumy1iieCTBEHHO POBEpKa
o01eMeIUIUHCKUM paboTkI, BOTIPOCHI K 3a4eTy, MeTOZaMU, UCXOAS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE PaOOThI, YCTHBIE OTBETHI | 00yYarolerocsi Ha MOMEHT TIPOBEPKHU

14.3 MeTouuecKue peKOMeHali| M0 OL[eHOYHBIM CPeACTBaM JJIfA JIMI] C OrPaHHYeHHbIMH
BO3MO)XHOCTAIMH 30POBbS

Ons crygentoB ¢ OB3 mipegycMarpuBaeTcss AOCTyMHas ¢opMa TIpeoCTaB/ieHUsl 3alaHui
OLIeHOYHBIX CPe/ICTB, @ UMEHHO:

- B reuatHou dopme;

- B [1e4yaTHOM (hopMe C YBeJTMUEeHHBIM LIPUPTOM;

- B (hopMe 3/1IeKTPOHHOTO [JOKYMEHTa;

- METO/IOM UTEHUsI aCCUCTEHTOM 3a/laHusl BCITyX;

- TipeZioCTaB/IeHue 3a/laHusl C UCT0/Ib30BaHUEM CypZoTiepeBo/a.

CTyzeHTaM C MHBA/JUJHOCTBIO yBe/JIWYMBAeTCs BpeMs Ha IMOJTOTOBKY OTBETOB Ha KOHTPOJ/IbHBIE
BOMPOCHI. [If1 TakWX CTy[EeHTOB Ipe/yCMaTpuBaeTcsl JOCTynHasi (opMma MpefocTaB/ieHHUs OTBETOB Ha
3a/laHus1, @ UMEHHO:

- MMUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCII0/Ib30BaHUEM YC/IyT aCCUCTEHTa;

- 1pe/icTaB/ieHe OTBETOB YCTHO.

I[Tpouienypa OrleHMBAHUSI Pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB T0 JUCLIMIUIMHE TIPelyCMaTpyBaeT
npeZiocTaB/ieHre UH(opMaLvy B (hopMax, a/jlallTHPOBaHHbIX K OTPaHUUYEHUsIM UX 3[0POBbsI Y BOCIIPUATUS
VMH(pOopMaLu:

Jis 1 ¢ HapylleHUsIMHM 3peHuUs:

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

- B MeyaTHOU (hopMe yBeIMYeHHBIM IIPUPTOM.

Jns ui ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1eKTPOHHOT'O [JOKYMEHTa;

- B MeyaTHOU (popme.

Jis M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B MeyaTHOM (popme.

[Tpu HeoOxoAMMOCTH Ayisi 0OYUAIOIIMXCS C MHBATMAHOCTBIO TIPOLeypPa OL|eHWBaHUS pe3y/IbTaToB
00yueHUs1 MOXKEeT MPOBOJJUTHCSI B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
CraTucTHuecKas pajuoTexXHUKa

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
HanpaeneHHocTs (Tipoduib): Pafio3/1eKTPOHHBIE CHCTeMbl KOCMHYeCKHX KOMILIEKCOB

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pajuoTrexHuueCKHX CHCTEM

Kypc: 3

Cemectp: 5

YueOHbIi 171aH Habopa 2011 roza

Pa3paboTumku:
— gpoueHT Kad. PTC AnukuH A. C.

JK3aMeH: 5 ceMecTp

Tomck 2017
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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
OIIK-5 CTIOCOOHOCTBIO BBISIBUTH €CTEeCTBEHHOHAYUHYHO | [Io/DKeH 3HaTh - METOZBI CTAaTHCTHUECKOTO
CYIIHOCTB 1po0ieM, BO3HUKAIOIIMX B XO7ie OMUCAHUS CTyYalHbIX CUTHAJIOB -
npoecCrOHaNbHOM 1eATeTbHOCTH, NIPYUBJIEUb | IPUHLUIIBI U OCHOBBI CTAaTUCTUUECKOU
JUTS UX PellieHnst COOTBETCTBYIOIIHM (DU3UKO- | TeOpUU 0OHAPY)KeHUSsI, pa3uueHust U
MaTeMaTUyeCcKui anrapar OLIeHKY Her3BeCTHBIX [1apaMeTpOoB

CUTHAJIOB MPU HAJIMYUU TIOMEX; -
dbu3uYecKuii U coflep>KaTe/TbHbIN CMBIC U
B3aMMOCBSI3b [IapaMeTPOB CUTHaIa,
KOTODbIE OTIPeZIesISIFOT IMOTeHI[a/IbHbIe
XapaKTepUCTHUKH CUCTeM OOHapyKeHust
(pasueHyst) TIpYU HaJTMUKUK COOCTBEHHOTO
IITyMa MPHUeMHBIX YCTPOUCTB; - TUTIOBbIE
CTPYKTYPBbI ONITUMAJIbHBIX CUCTEM
00paboTKM CUTHAJIOB B PaJ{03/IEKTPOHHBIX
cucTeMax TMpu UX 0OHapY>KeHUH
(pasnuuenun) Ha ¢oHe 11yMa NPUeMHbIX
YCTPOMCTB;;

[lomkeH yMeTb - apryMeHTHPOBaHO
W3/I0KUTh TIOCTAHOBKY 3a/lauu
CTaTUCTUYECKOTO CUHTe3a ONTUMAIbHOIO
obOHapy»kuTesi(pa3TMunuTeIsi) apamMerpa
TI0/Ie3HOTO CUrHajia Ha oHe TIoMexH; -
BBITIOJ/IHSITH TUTIOBBIE pacyueThl
BEPOSITHOCTHBIX XapaKTePUCTUK
OTTUMAaJIHOTO OOHAPY>KUTeIst
(pasnmuuuTessi) B pajli03/1eKTPOHHbIX
cucremax;;

[okeH BnazieTsb - CrieiiaJabHON
TEePMUHOJIOTHEH; - criocobamu
CTaTUCTUYECKOrO OMKUCaHUsI CBOMCTB
CUTHAJIOB U TIOMeX; - 00I1el MeTo/[0/10THek
CTaTUCTUYECKOro aHa/lM3a YCTPOHCTB
00paboTKKM CUTHA/IOB ¥ CHHTEe3a
OITUMAaJTbHBIX CUCTeM 00paboTKU
CUTHAJIOB B Pa/IM03/IEKTPOHHBIX CUCTEMax.;

OO1Me XapaKTepUCTHKH TI0Ka3areseld U KPUTePUEB OLIeHWUBAHUS KOMITeTEHIUM Ha BCeX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

ITokasarenu u
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHYe CKUMH MPaKTHUUYeCKUX YMEHHUH, | [POBOAUT OLIEHKY,
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3HaHUSIMU B TIpejiesiax
n3yJaemoii obmactu c
TIOHUMaHHeM TPaHUI]

MIPUMEHHUMOCTH

TpeOyeMbIX /ISl Da3BUTHS
TBOPYECKUX peIleHunH,
abcTparupoBaHus
npobieM

COBepIIEeHCTBYeT JeNCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

Ob6nagaeT Arana30HOM

BepeT 0TBeTCTBEHHOCTH 3a

yPOBEHb) TIPOLIeCChl, obIIHe MPaKTUUeCKUX YMEHUH, | 3aBepllieHue 3aJa4 B
TIOHSITHS B TIpeiesiax TpeOyeMbIX /ISl peLleHNsT | HCCIIeI0BaHUH,
n3yuyaemol obsactu oripe/ie/IeHHBIX TTPO0/IEM B | IPUCITOCA0IMBAET CBOE

00/1aCTH UCC/Ie[0BaHUS TIOBe/IEHHE K
o0cTosITeNTHCTBAM B
pelieHUH pobiem

YnosnetBopuTenbH | ObnazaeT 6a30BbIMU O6/1a/jaeT OCHOBHBIMU PaboTaeT ripu npsiMom

0 (TIoporoBbIt 00IIMMU 3HAHUSIMU yYMeHUSIMH, TpeOyeMbIMU | HaOJTIOIeHUH

YPOBEHb) 7151 BBITIO/THEHUS TTPOCTBIX

3ajay

Tabuia 3 — Orarbl

2 Pea/mm3anusa KOMIETeHIHHI

2.1 Komnerenuusa OIIK-5

OITK-5: criocoGHOCTBIO BBISIBUTH €CTECTBEHHOHAYUHYI) CYI[HOCTHL Ipo0/ieM, BO3HMKAIOIIMX B
xo7le TpodeCcCUOHATLHOW JesiTe/IbHOCTH, TIpUBJIeUb [Jii WX pelleHUs COOTBeTCTBYIOL[UN (PU3MKO-
MaTeMaTUueCKHWl arrapar.

Iyt bopMUpOBaHUsST KOMITETEHIIUM HEOOXO[UMO OCYIIIeCTBUTh PSifi ITArOB. DTarbl (HOPMUPOBAHUS
KOMIIeTeHI[UM, TpUMeHsieMble [Jisi 3TOr0 BU/bI 3aHATUM M UCIOJib3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbI B Tabuiie 3.
OpPMMPOBAaHUsI KOMITETEHL[MH U UCIO0JIb3yeMble CPeJICTBA OLIeHMBaHMSI

OCHOBBI CTaTUCTHUYECKOU
Teopuu 0OHapyKeHusl,
pa3iueHus U OL[eHKH
HeU3BeCTHBIX TTapaMeTpPOB
CUTHAJIOB MPU HA/TUUUU
roMeX, a TakKe THUTIOBbIe
CTPYKTYPbI ONTUMAaJTbHBIX
cucteM 006paboTKH
CUTHAJIOB B
Pa/IM03/1eKTPOHHBIX
CUCTeMax MpHU UX
obHapy>keHU!
(pasnuuenun) Ha ¢oHe
IIymMa NMpUeMHBIX
YCTPOWCTB /151 TIOJTyYeHUst
OCHOBHBIX T10JIOXKEeHHH,
3aKOHOB 1 METO/IOB
€CTeCTBEHHBIX HayK U
MaTeMaTHKU C 1IeJIbI0
(hopmupoBaHus
CIIOCOOHOCTH K
BBISIB/IEHUIO

0OHapy>KUTeJs
(paznuuuresisi) mapaMeTpa
TI0/Ie3HOT0 CUrHasla Ha
¢doHe TToMeXxu, BHITIONHATh
TUTIOBbIE PACyeThbl
BePOSITHOCTHBIX
XapaKTepUCTUK
OTTHUMAJIbHOTO
OOHapy>KUTeJs
(paznuuurensi) B
PaJi03/1eKTPOHHBIX
cucTeMax, OTpe/iesisiTh
3aKOHBI pacripe/ie/ieHust
aIIUTUBHON CMeCcH
CUTHaJIa U LIyma Jijis
WCTIO/Tb30BaHUs OCHOBHBIX
T10JIO’KeHHH, 3aKOHOB U
METO/IOB eCTeCTBEeHHbIX
HayK U MaTeMaTHKU C
1[eJ1bi0 (HOPMUPOBAHUS
CIOCOOHOCTY peleHust
eCTeCTBeHHOHAYYHbIX

CocraB 3HaThb YmeTb Bnagetb
CopeprkaHue 3HaTb MeTO/bl YmeTs aprymeHTHpoBaHo | Biasets crierjuanbHOM
3TaroB CTaTUCTUYeCKOro y3J1ararb IOCTaHOBKY TepPMHUHOJIOTHeH,

OMKCAaHUs CITyYalHbIX 3a/lauy CTaTUCTUYECKOrO | criocobamu
CUTHAJIOB, NIPUHLIUIIBI U CUHTe3a OITUMAa/IbHOIO CTaTUCTUYeCKOIro

OMNMCaHUsI CBOMCTB
CUTHAJIOB U TIOMEX, a
TaKKe o011ei
MeTozoJioruei
CTaTUCTUYECKOTO aHa/n3a
yCTPOUCTB 00paboTKU
CUTHAJIOB ¥ CUHTE3a
OTITUMAJTbHBIX CUCTEM
00paboTKH CUTHAJIOB B
PaJIM03/1eKTPOHHBIX
cUcTeMax JIJis TIOJTyYeHUst
13 a/IbTepHaTUBHBIX
HCTOUHUKOB JINTEPATYPhI
OCHOBHBIX T10JIOXKEeHHUH,
3aKOHOB Y METO/IOB
€CTeCTBeHHBIX HayK U
MaTeMaTHKH C 11e/TbI0
nipuB/eyYeHust (PU3NUKO-
MaTeMaTh4eCKOTo
arriapara Jijisi BbIsIBIeHUST
U pellieHus Ipooiem,
BO3HMKAOILMX B XO/Ie
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eCTeCTBeHHOHAYUHOU
CyIHOCTH TIpobsiem,
BO3HHMKAIOLMX B X07le
TPOEKTUPOBAHUS U
pa3paboTku
Pa/i03/1IeKTPOHHBIX
CUCTEM U KOMILJIEKCOB, a
TaK>Xe aHa/IOTMUHOMN
rpodeccroHabHOU
JlesiTeIbHOCTH.

1po6sieM, BO3HUKAIOIIUX B
X0/le TIPOEKTUPOBaHUS U
pa3paboTku
Pa/IU03/TeKTPOHHBIX
CUCTeM M KOMIIEKCOB, a
TaK>Xe aHaJIOTMUHOMN
ripogeccroHaTbHOU
JesITe/TbHOCTH.

TIPOEKTUPOBAHUS U
pa3paboTKu
PaJIM03/1eKTPOHHBIX
CHCTEM M KOMIIEKCOB, a
TaK)Ke aHa/IOTUYHOU
ripoeccroHaNbHOM
JesITeNTbHOCTH.

Bunpl 3aHATHI

* VHTEpaKkTUBHbIE

nabopaTopHbIe 3aHATHS;

* [lpakTnueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekumu;

* CamocTrodTenbHas
pabora;

* [logroroBka u cfada
JK3aMeHa / 3aueTa;

* JHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* TloAroToBKa u cpava
JK3aMeHa / 3aueTa;

* VIHTepakTUBHbIE

nabopaTopHbIe 3aHATHS;

* JlaboparopHble
3aHSITHS;

* CamocTodTebHas
paborta;

Wcnons3yemblie * OtyeT no * Ortuer no * Otyet no
CpezcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHo¥ pabore;
OLleHUBaHUA * Onpoc Ha 3aHATHsX; * Onpoc Ha 3aHATHUsX; * OK3aMe€H;
e OK3aMeH; * DK3aMeH;
dopMynMpoBKa TIOKa3aTe/ell W KpUTEpUEeB OI[eHWBAaHUSI [JaHHOW KOMITETEHIIMU TpUBeJeHa B
Tabmumie 4.
Tabsuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb YMmeTb Bnagets
OTtmyHO * TlposiBnsieT rybokoe u | * be3 Tpyza * CpobojgHo BrazieeT
(BBICOKMI YPOBEHB) | TIPOYHOE YCBOEHHE apryMeHTHPOBAHO CrieLuaabHOM
3HaHUM 0 MeTo/lax v3/laraeT MOCTaHOBKY TepPMUHOJIOTUEH,
CTaTUCTUYECKOTO 3a/lauMl CTaTUCTHUECKOTO | CIIocobamMu
OTMCaHUS CTyYalHBIX CHHTe3a OITUMAaJIbHOTO CTaTUCTUYECKOTO

CUTHAJIOB, TIPUHLIUATIAX U
OCHOBAaX CTAaTUCTUYeCKOM

Teopuu oOHapyKeHwUs,
pasyiMueHust U OLleHKU
HeU3BeCTHBIX
rlapaMeTpOB CUTHAJIOB
TIPY Ha/TMYUH TIOMEX, a
TaK>Xe O TUIMOBBIX
CTPYKTypax
OINTUMaJIbHBIX CUCTEM
00pabOTKH CUrHAJIOB B
PaJ03/1eKTPOHHBIX
CUCTeMax TpU UX
oOHapy>KeHHU!
(pasnmuuenun) Ha ¢oHe
IIyMa IpUeMHbIX
YCTPOMCTB,

OOHapy>KUTeJs
(paznuuuTerns)
rapameTpa 1oJie3H0ro
CurHasa Ha (poHe
TIOMEeXH, BBITIO/THSIET
TUTIOBbIE PaCyeThl
BEPOSITHOCTHBIX
XapaKTepUCTHK
OTTHMAaTbHOTO
oOHapy>KUTest
(paznuuurens) B
PaJI03/1eKTPOHHBIX
cucTeMax, ornpezessier
3aKOHBI pacripe/ie/ieHust
aJJUTHUBHOM CMeCH
CUTrHaJIa ¥ 1Iyma Jijist
pelilieHust

OMMCaHUs1 CBOMCTB
CUTHAJIOB U TIOMEX, a
TaKXKe 00IIei
MeTOoz0JIoThel
CTaTUCTUUECKOTO
aHa/M3a yCTPOUCTB
00paboTKH CUTHAJIOB U
CUHTe3a ONTUMAaJIbHBIX
crcteM 00paboOTKM
CUTHAJIOB B
PaIM03IEKTPOHHBIX

CHUCTeMax AJid MOJJIyUeHHA

W3 aJIbTEPHATHBHBIX

VMICTOYHUKOB JIUTEPATypPhl

OCHOBHBIX ITOJIOXKEHUH,
3aKOHOB ¥ METO/IOB
€CTeCTBEHHbBIX HayK U
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HEOoOXOJUMBIX JIJIs1 eCTeCTBEHHOHAYUHbIX MaTeMaTuKH JJisi
(hopmMrpoBaHus npo0/ieM, BO3HUKAIOIUX | TIOyYeHUs U3
CrocobHOCTH K B X0/l IPOEKTUPOBaHUsl | ajbTePHATUBHBIX
BBISIB/IEHUIO 1 pa3paboTku HMCTOYHUKOB JIUTEPATypPhl
eCTeCTBeHHOHAYYHOU Pa/Iv03/1eKTPOHHBIX OCHOBHBIX T0JIO’KEHU, U
CYIL{HOCTH TIpobsiem, CHCTeM U KOMIUIEKOCOB, a | 3HaHHUH C Lie/blo
BO3HUKAIOLUX B X07e TaK)e aHa/IOTUYHOM BbISIBJIEHUS U pellleHusI
TIPOEKTUPOBAHUS U ripoceccroHabHOM npo0/ieM, BO3HUKAIOIIUX
pa3paboTku J1esITe/IbHOCTH. B XO/le TIPOeKTHPOBaHUS
Pa/IM03/IeKTPOHHBIX Y pa3paboTKu
CUCTeM U KOMIIJIEKCOB, a Pa/ii03/1eKTPOHHBIX
TaK>Ke aHaJIOTUYHOU CUCTEeM U KOMILJIEKCOB, a
ripoeccroHaIbHOM TaK>Xe aHaJIOTMUYHOMU
JesiTeIbHOCTH. ; ripodeccoHaIbHOU
JlesiTeNIbHOCTH.

Xopoo (6a30Belii | ¢ JleMOHCTpHUpYET * B GosblMHCTBe * BrasieeT 0CHOBHOM

YPOBEHb) J0CTaTOYHO I10/THOEe cyiygaeB 000CHOBAaHHO crieliaabHOMN
3HaHUe MeTO/I0B v3jlaraeT MOCTaHOBKY TePMUHOJIOTHEH,
CTaTUCTUYECKOTO 3a/lauMl CTaTUCTUUECKOTO | OCHOBHBIMH CIIOCOOaMU
OTMCaHUs CTyYalHbIX CUHTe3a ONTHUMaJIbHOTO CTaTUCTHUYeCKOTO
CUTHAJIOB, TIDUHLIUTIOB U | OOHAapy»KUTesIst OTMKCaHUSI CBOMCTB
OCHOB CTaTUCTUUECKON (paznuuurens) CHTHAJIOB U NIOMeX, a
Teopun 0OHapy KeHuUs, rapaMmeTpa roe3HOro TakK)ke OCHOBHBIMU
pa3nueHusi U OLeHKU curHasa Ha ¢ oHe acreKTaMu MeTO/I0/IOTHH
HEeU3BeCTHBIX TIOMEeXH, BBITIOTHSIET CTaTUCTHUYECKOTO
rapaMeTpOB CUTHAJIOB TUTIOBbIE PACUeThl aHajii3a yCTPONCTB
TIpU Ha/IMUWKY TIOMeEX, a BEpOSITHOCTHBIX 00paboTKH CUTHAJIOB U
TaK>Ke TUTOBbIX XapaKTepPUCTUK CUHTe3a ONTHUMabHbIX
CTPYKTYP ONTUMAa/bHBIX | ONTHMAaabHOIO cucreM 06paboTKH
crcteM 00paboOTKH 0OHApYKUTeTISI CUTHAJIOB B
CUTHAJIOB B (paznuuuTensi) B PaZiio3/1eKTPOHHBIX
Pa/IM03/IeKTPOHHBIX Pa/I03/1eKTPOHHBIX CUCTeMax JIJisi TIoyueHUst
CUCTeMax MpH UX CUCTeMax, omnpejessier Y3 aJIbTepHAaTUBHBIX
oOHapy>keHuu 3aKOHbI pacripefiesieHust HMCTOYHUKOB JIUTEPaTyphl
(pa3nuuenun) Ha ¢hoHe aJIUTUBHOM CMeCcH OCHOBHBIX TTOJIOKEHUH,
[IIyMa TIPUeMHBIX CUTHasa U Iyma Jjisi 3aKOHOB U METO/|OB
YCTPOMCTB, pelleHust €CTeCTBEeHHbIX HayK 1
HEOOXOTUMBIX JIJIs1 eCTeCTBeHHOHAYYHbIX MaTeMaTHKH Jist
(hopmrpoBaHus nipo6sieM, BO3HUKAIOIIUX | TIOMy4YeHUs U3
CITOCOOHOCTH K B X0/le IPOEKTUPOBaHUSI | abTepPHATUBHBIX
BBISIB/IEHUIO Y pa3paboTku VMICTOYHUKOB JIUTEPATypPhl
eCTeCTBeHHOHAayUYHOU PaZii03JIeKTPOHHBIX OCHOBHBIX TOJIOXKEHUU, U
CYIIHOCTH TIpobiieM, CUCTeM Y KOMIIJIEKCOB, @ | 3HaHUMU C LieJbIo
BO3HUKAIOII[UX B X07le TaK)Ke aHa/IOTUYHOM BbISIBJIEHUS] U pellleHusI
TIPOEKTHUPOBAHUS U ripodeccroHaIbHOM 1po6sieM, BO3HUKAFOIINX
pa3paboTku JesiTe/IbHOCTH, HO B B X0/le TIPOeKTHPOBaHUS
PaZii03/1eKTPOHHBIX pPeJKUX Cllydassx 1 pa3paboTku
CHCTEM M KOMIUIEKCOB, a | HeoOXoZrMa MOMOIIIb Pa/ii03/1IeKTPOHHBIX
TaK)Ke aHaJIOTUYHOU Tipero/iaBaresisi.; CUCTEM U KOMILJIEKCOB, a
ripocheccroHabHOM TaK>Ke aHaJIOTUYHOM
JlesITe/TbHOCTH. ; rpodeccroHaIbHOM

JlesiTeIbHOCTH. ;
YI0BNETBOPUTE/IBH | ¢ 3HAeT HEKOTOpbIe * C Tpynom usnaraet * Brazeet HekoTOpOW

CornacoeaHa Ha noptane N2 13663

19



o (TIoporoBbii
YPOBEHD)

METO/IbI CTaTUCTUUECKOTO
OTUCaHMST CTyYaliHBIX
CUTHAJIOB, TIPUHLIUTIOB U
OCHOB CTaTUCTUUECKOM
Teopun 0OHapy>KeHuUs,
pa3/IMueHus ¥ OIIeHKU
HeM3BeCTHBIX
rapaMeTpPOB CHUTHAJIOB
TIpY Ha/TMUWH TIOMeX, a
TaK)Ke THUTIOBbIe
CTPYKTYPBI
OTITUMAJTbHBIX CUCTEM
00pabOTKH CUTHA/IOB B
PaJIM03/IeKTPOHHBIX
cucTeMax Tpy UX
oOHapy)KeHUH I1IyMa
TIPUEMHBIX YCTPOMCTB,
HEeoOX0UMBbIe JI/IST [IIsT
(hopmupoBaHus
CrocoOHOCTH K
BBISIB/IEHUIO
eCTeCTBeHHOHayYHOU
CYIIHOCTHU TIpobeM,
BO3HMKAIOII[UX B XO/Ie
TIPOEKTUPOBAHUS U
pa3paboTKu
Pa/IN037IeKTPOHHBIX
CHCTEM M KOMIIEKCOB, a
TaK)Ke aHaJIoTUYHOU
ripochecCcroHabHOM
JesiTeNTbHOCTH.

TIOCTAHOBKY 3a/iauu
CTaTUCTUYECKOTO
CHHTe3a OTITUMAaJIbHOTO
0OHapYXUTeIsI
(paznuuuTens)
rlapaMeTpa T0JIe3HOTO
CcurHasa Ha (poHe
TIOMEXH, BBITIO/THSIET
HEKOTOpbIe THUIIOBbIe
pacyeThbl BEPOSITHOCTHBIX
XapaKTepUCTHK
OTTUMAJTbHOTO
0OHapyXUTeIsI
(paznuuurensi) B
PaJI03/IeKTPOHHBIX
CHUCTEeMaX, OTpe/iesisieT
HEKOTOpbIe 3aKOHbI
pacnpe/esieHust
aJUTHBHOM CMeCH
CWTHaJIa ¥ IIyMa Jijist
WCTIO0/Tb30BaHMUS
OCHOBHBIX TTOJIOXKEHUH,
3aKOHOB U METO/[OB
eCTeCTBEHHBIX HayK U
MaTeMaTHKHU JJIst
peleHust
eCTeCTBeHHOHAYYHBIX
npo6sieM, BO3HUKAFOLIX
B XO7Ie TIPOEKTHUPOBAHUS
Y pa3paboTKu
PaJI03/IeKTPOHHBIX
CHCTEM W KOMIUIEKCOB, a
TaK)Xe aHa/IOTUYHOM
ripocecCcroHabHOM
JiesiTeNTIbHOCTH, HO
OOJIBILIMHCTBE CTyYaeB
HeoOXoiMa ITOMOIITh
TIperiofiaBareJisi.;

crieliaabHOMN
TEePMHUHOJIOTHEH, XOTs Obl
OZIHUM OCHOBHBIM
cnocobom
CTaTHCTUUECKOTO
OTHCaHUsI CBOMCTB
CWTHAJIOB U TIOMEX, a
TaK)Ke XOTs1 Obl OTHUM
aCIIeKTOM METO/I0/IOTHH
CTaTUCTUYECKOTO
aHa/u3a yCTPOMICTB
00paboTKM CUTHAJIOB U
CHHTE3a ONTHUMAaJTbHbIX
crcteM 00paboOTKH
CHUTHAJIOB B
Pa/IM03TEKTPOHHBIX
CHCTeMax JIjisl oIy YeHHst
13 a/IbTePHATUBHBIX
HCTOYHUKOB JIUTEPATYPbI
OCHOBHBIX TTOJIOYKEHHH,
3aKOHOB U METO/IOB
€CTeCTBEHHBIX HayK U
MaTeMaTUKHU JIJist
TIO/TyYeHHUsT U3
a/IbTePHATUBHBIX
HCTOUHUKOB JIUTEPATYPbI
OCHOBHBIX I10JIO’KeHUU, U
3HaHUH C 11e/IbI0
BBISIBJIEHUS U PEIIIeHUSI
ripo6sieM, BO3HHKAIOIIUX
B XO/Ie TIPOEKTUPOBaHHSI
1 pa3paboTKu
PaI03/1EKTPOHHBIX
CUCTEM U KOMITJIEKCOB, a
TakK)Ke aHa/IOTUYHOU
ripoeccroHabHOM
JesITeIbHOCTH. ;

3 TunoBble KOHTPO/IbHBIE 33/JAHUSA

[5isi peanvi3aliu BbIllIeTiepeurc/ieHHbIX 3a7iad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3aJlaHUsT WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /i1 OLIeHKU 3HaHWM, YMeHWH, HaBBIKOB W (W/IH) OIIbITA
JiesiTeNTbHOCTH, XapaKTepu3yIoILUX STarnbl (OPMUPOBAaHUSI KOMITeTEHLIMM B TIpOLlecce OCBOEHUS
oOpa3oBare/IbHOM MTPOTPaMMBbI, B C/IEAYIOIIIEM COCTaBe.

3.1 Tembl OIPOCOB Ha 3aHATUAX

— OrnruManbHbIe JiiHelHbIe cucTeMbl. COr/iacOBaHHbIN (QUIBTD.

— BeposSTHOCTh CyMMBI U TIPOU3BeIeHNsT COOBITHI. YC/IOBHAsI BEPOSITHOCTD. [IpyuMephl.

— CrieKTpa/bHbIM aHa/IU3 CUTHAJIOB

— TayccoBckue ciyyaliHble MpOLIeCChI.

— OTKMMK JIMHEeWHBbIX CUCTeM Ha BO3[eWCTBUe CayuyaliHbIX CUTHasioB. OripeziesieHWe CpefHero
KBa/IpaTa C/Iy4allHOTo Mpoliiecca Ha BbIXo/ie JIMHeHoro ¢ubTpa.

— MaremMarnyeckoe orvcaHue C/ly4alHbIX CUTHA/IOB U TTIOMeX

— OCHOBBI CTaTUCTHUUECKOW TeOPUU OOHAPY>KeHUs U pa3/iuueHUsi CUTHAJIOB TIPU HaJIMUUK TIOMeX.
BeposiTHOCTh MPaBU/ILHOTO 0OHAPY>KEeHUSI.
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3.2 DK3aMeHaLOHHbIe BOIIPOCHI

— Ok3aMeHal|MOHHbIe Bompockl: 1. UTo Takoe ciayyaiiHasi GyHKUMs? 2. UTo Takoe C/yyailHbIH
ripotiecc? 3. UTo Takoe peanu3aljysi cayudaiiHoro mpoiecca? 4. Uto Takoe KBa3uzeTepMUHUPOBaHHBIM
curHan? 5. UTO Takoe MaTemMaTUueCKOe OKHJaHue CjlydauHoro mpotecca? 6. UTo Takoe AucCriepcus
ciydaiiHoro mipouecca? 7. UTo Takoe koppessuydoHHas (QyHKUus? UTo Moka3biBaeT KOpPpesLMOHHast
dbyskius ciydaiiHoro mporiecca? 8. Uto Takoe wHTepBan (BpeMeHHOM) kKoppessiiuu? 9. UTo Takoe
CTal[MOHapHbIN cnyualiHbiii mipouecc? IloscHuth rpaduuecku. 10. UTo Takoe HecCTalMOHAPHBIN
ciydaiisbiil npotjecc? IlosicHuTh rpaduyeckd. 11. B uéM cOCTOUT 3profuueckoe CBOWMCTBO C/Iy4aifHOTO
nipotiecca? [lpuBeaute mpumMep. 12. YKaKuTe CBOMCTBa KoppensiuoHHOW ¢yHKiuu? 13. UTo Takoe
CreKTpasibHasl MJIOTHOCTh MOLJHOCTH CJIydanHoro rnpouecca? KakoBbl eé cBoucTBa? 14. Kak cBsa3aHa
CreKTpasibHasi MJIOTHOCTb MOLJHOCTA U KOppensiiMoHHasi (PyHKLusl ciayvaiiHoro mpouecca? [losicHUTh
pucyHkoM. 15. Uto Takoe Gesbiii irym? KakoBa criekTpasibHast IZIOTHOCTb MOIITHOCTH U KOPPeJISLUOHHAsT
(yHKIMST CHEeKTpaJbHOW IJIOTHOCTU MoOIIHOCTUM? 16. Kak BBIUMC/ISETCS MOLJHOCTb C/Iy4YaiiHOro
nipotiecca ? Yemy paBHa MOIIHOCTE Oesoro myma ? Kak 3aBUCHUT MOIHOCTb OTrPaHUYEHHOTO TI0 TI0/I0Ce
1IymMa OT 1osiockl ? 17. UTo Takoe y3KOIOJIOCHBIM ciayualiHbli mipouecc? TToscHuTe pucyHkoM. 18. Uto
Takoe IIMPOKOIMOJIOCHBIM ciydanHbld mpouecc? [loscaure pucyHkoM. 19. UTo Takoe KBazpaTypHble
cocrapssirolifie, orvbaroijasi ¥ dasa ciaydaiiHoro mporjecca? 20. KakoBa TUIOTHOCTh pacrpeziesieHust
orubarorrield U (as3bl Y3KOMOJIOCHOTO Ciay4aiHoro mporecca? 21. KakoBa MIOTHOCTb pacripefiesieHust
orubaromieid U ¢as3bl CMeCH Y3KOMOJOCHOTO C/y4YalfHOrO TIpoljecca M TapMOHHWYECKOTO CHrHajia Ipu
MaJIoOM ¥ OOJIbIIIOM OTHOLIEHWM CUrHa/i/mym? 22. YTo Takoe He/MHelHas 1ienb? UTo Takoe JMHEHHast
ternb? 23. KakuMM XapaKTepUCTUKaMU OIMMCHIBAIOTCS JiMHelHble 1enu? Kak CBsi3aH OTK/IMK JIMHENHOU
CUCTEMBI C BXOAHbIM Bo3zelicTBueM? 24. Kak mpeoOpa3yroTcsi CTaTUCTHUECKHe XapaKTepPUCTUKU
CJly4aiiHOro mpoliecca MpU HeCTalMOHApHOM peXuMe B pe3y/bTaTe TPOXOXKAEeHUs uepe3 JMHeHHYH0
ternb? OOBSCHUTH MaTeMaTU4eCKd W OOBSICHUTH (U3MUECKHM CMBIC/I TIOyYeHHBIX MaTeMaTHueCKUX
BeIpakeHUM. 25. Kak mpeobpa3yloTcsi CTaTUCTUUeCKHe XapaKTepUCTUKU CJyYalHOTO TIpoliecca IpH
CTalL[IOHAPHOM PEKHMe B pe3yJibTaTe IMPOXOKAEeHUs uepe3 JUHeHHY0 1enb? OOBsICHUTh MaTeMaTHueCKu
Y 00BSICHUTD (PU3UUECKUI CMBIC/T TIOJTyUeHHBIX MaTeMaTUueCKuX BbipakeHuH. 26. OObsiCHUTe MpoLeAypy
VMMUTALIMU CJTyYalHOTO TpoLiecca C 3aJaHHOM CIIeKTpabHOM MIOTHOCTEIO. 27. UTo Takoe (hOpMUPYIOLLMIA
¢buneTp? 28. B Kakux ciydasix [IyM, OrpaHHYEHHBIM TI0 M0/I0Ce, MOYKHO CUMTaTh OebiM LIymMoM ? 29.
UTo Takoe 3KBUBA/IeHTHAas LlIymoBas Iosioca ? Kak BbIUMCIISeTCS SKBUBa/IeHTHas 1iiyMoBas rosoca ? 30.
Kak cBsizaHbl KOppensiliuOHHasi (PyHKLMsI BXOJHOTO BO3/JeHCTBUSI M OTK/IMKA JiMHelHoU weru ? 31. Uto
Takoe onThMasnbHass cucTtema ? Uto Takoe KpuTepud ontumanbHocTH ? 32, Kakue Kputepuu
OTITUMAaJIBHOCTH MCIIO/Ib3YHOTCS TIPU MPOEKTUPOBAaHUM PaMOTeXHUUeCKUX cucteM ? Kakue TpeboBaHus
TIPeIbSIB/ISIIOTCS K KpUTepusiM onTuManbHOCTU? 33. OOBsICHUTE TIpOLefypy ONTHUMH3ALMU JTMHEHHBIX
cucteM myTéM rogbopa ux napametpos ? 34. OObsicHUTe TIPOLIeyPY ONTUMU3ALIUK CUCTEM 110 KPUTEPHIO
MaKCMMHW3al[UHd OTHOIEeHUs curHan/iiyMm ? 35. OObsACHUTE TPOLeAypy ONTHMH3ALUH CHUCTEM TIO
KPUTEpUI0O MHWHMMM3AI[UM CpedHero Keajpara ommbku ? 36. Krnaccudukanus HeTWMHeHHBIX
npeoOpasoBanuii ? 37. IlpsimMoii MeTon wuCC/iefoBaHUS HeJWHEHHBIX TpeoOpa30BaHUi CTy4aiHbIX
ripowieccoB ? 38. UeMy paBHO OTHOLLIEHVEe CUTHAJ/I/IIYM Ha BbIXOJe 3BeHa, COCTOSIero U3 KBaJpaTUuHOIo
JeTeKTopa U (QuibTpa HU3KUX uyacToT ? 39. UeMy paBHO OTHOILIEHWEe CUTHAJI/IIYM Ha BBIXOZe 3BeHa,
COCTOSILLIEr0 M3 JIMHEWHOro JeTeKTopa U (puibTpa HU3KMX 4vactoT ? Tumosele 3ajauv: 1) Ha nemns,
COCTaBJIEHHYIO U3 TI0C/Iel0BaTe/IbHOTO COeIMHEeHNs MHAYKTUBHOCTU L 1 conpoTtusnenus R Bo3gencTByeT
HanpspkeHre X (t), mpezcTapsitolijee coboi Genblii 1IyM CO CrieKTpanbHOH TioTHOCTRIO SO. Haiigure
Jucriepcuto HampsbkeHusi Y(t) Ha comportuBieHud R. 2) Ha Bxop mnocnemoBarensHoM RC-menmu ¢
napametpami Lerni: R= 2 kOwm, C = 0,5 MK® Bo3zelicTBYeT OesIblii IITyM CO CIeKTPa/bHOM TJIOTHOCTHIO,
paBHoii 0,5 (B(A2))/T'y.. Onpegenute CieKTpaibHYIO MJIOTHOCTh MPOLIeCCa Ha ee BbIXOJe.

3.3 TemblI 1a00paTOpHBIX padoT
— CrarucThueckoe OnvcaHue C/lydyaliHbIX CUTHA/I0B
— CrartucTiueckre CBOMCTBAa CMeCH Pery/sipHOTO CUrHajla U Y3KOMOJOCHOIO CTal[MOHapHOTO
rayCCOBCKOIO IIIyMa.
— OrnTumManbHoe o6HapyskeHye 110/1e3HOr0 CUrHasia Ha (oHe IIyma.

4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellleHus: 3aJau 00y4yeHHsl UCTIONb3YIOTCS CIeAyIoIiue
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Marepuarbl:

— MeToJuuecKhe Marepuarbl, OMpejie/siolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [eATebHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CcoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHOoBHas uTeparypa
1. Craructryeckasi Teopusi paJIOTEXHUUECKHX cHcTeM: YueOHoe mocobue / Tucnenko B. U. -
2016. 160 c. [DOnekrponHbii pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/6554,
CBOOOZHBIM.

4.2. lonoHMTe/IbHAA IMTeparypa

1. JleeuH B.P. TeopeTnueckrie OCHOBBI CTaTUCTHUUECKOW paJIMOTEXHUKU - 3-e W3[., Tiepepad. u
Jor. - M.: Paguo v cBsi3b, 1989. — 654 c.: un. (Hamuue B 6ubmmoreke TYCYP - 32 3k3.)

2. TuxoHoB B.U. CratucThueckasi pailuOTeXHUKa: yuebHoe mocobue. — M.: CoBeTCKoe pa-Ho,
1966. — 677, [2] c.: un. (Hamuue B 6ubmoreke TYCYP - 8 3k3.)

3. TopswmnoB B.T. CraticTtiueckast pajuotexHuka. [IpuMepsl U 3aaun: YueOHoe mocobue zist
By30B / B. T. I'opsauHoB, A. I. XXypasnes, B. 1. TuxoHos; pex. B. 1. Tuxonos. — M.: CoBeTckoe pazuo,
1980. - 542[2] c. (Hamuuue B 6ubmoteke TYCYP - 30 3K3.)

4.3. Obs3aTeIbHBIE YUeOHO-MeTOoJuYeCKHe MoCco0us

1. Craructiueckass paJuoTexXHWKa W paguodu3vka: YueOHO - MeToAMUecKoe Iocodue st
TipoBe/leHust 1abopaTopHbIX paboT U caMocTosiTeNbHOM paboThl cTyaeHToB / UymakoB A. C. - 2012. 30 c.
[SnekrponHsIii pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/1746, cBo6ogHBI#.

2. Teopusi U TexHMKa Mepejaud UH@GopMmaumu : MeToauueckve ykKasaHMUsl IO TPOBEJEHUIO
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,
CBOOOZIHBIM.

3. CrartucTuueckasi Teopusi paIMOTeXHUUECKUX CHUCTeM: YueOHO-MeToiuyeckoe mocobue 1o
NPaKTUYeCKUM 3aHATHSIM M OPTaHW3alMl CaMOCTosTeIbHON paboTsl 1o Kypcy / Tucnenko B. U. - 2011.
43 c. [DnekTpoHHbIN pecypc] - PexxuMm goctyma: http://edu.tusur.ru/publications/2120, cBo60HBIH.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1. 1. HayuHo-ob6pa3oBarenbHbii ioptan TYCYPa - http://edu.tusur.ru/
2. 2. bubmoreka TYCYPa - http://lib.tusur.ru/
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