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

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

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

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

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 32 32 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 84 84 4yacoB
5 CamocrosiTesibHasi paboTa 60 60 4acoB
6 Bcero (6e3 3x3ameHa) 144 144 4yacoB
7 OO6asi Tpy0eMKOCThb 144 144 4acoB
4.0 4.0 3.E

OuddepeH1IMpOBaHHBIM 3aueT: 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

HucruriiHa «Cratuctrueckas paauoTextuka» (b1.5.21) otHocutcs K 6710Ky 1 (6a3oBasi 4acTh).

[peqiiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
c/lefyrolye JUCLUIUIVHBL: .

[Tocnepyomymy  JUCLMIVIMHAMY  gB/SIOTCA:  KocMmuueckne  CUCTeMbl  JUCTaHLIMOHHOIO
30H/IUPOBaHUS U PaJUOMOHUTOPUHIa, KocMUuecKre CUCTeMbI CBSI3U U 17100a7bHOTO TIO3ULIMOHUPOBaHUS
GPS, OcHOBBI TeopuuM pafiMOJIOKALIMOHHBIX CHUCTEM M KOMIUIEKCOB, OCHOBBI TeOpUM PaZMOCHUCTEM U
KOMTIUIEKCOB yTipaB/ieHusi, OCHOBBI TEOPHU CUCTEM U KOMILJIEKCOB PaJi03/1IeKTPOHHOM O0pHOBI.

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
OO61jasi TPYA0EMKOCTb [UCLMIUIMHBI cocTaBnisieT 4.0 3ayeTHBIX €JUHHUIILI W TIPeACTaBjeHa B

tabmuie 4.1.
Tabmuna 4.1 — Tpya0eMKOCThb AUCLUITUHBI
Buzibl yueOHOM /ieATeIbHOCTH Bcero yacoB CemecTpsl
5 cemecTtp
AynuTopHbIe 3aHATHSA (BCEro) 84 84
Jlekuuu 36 36
[IpakTrueckue 3aHATHS 32 32
JlabopaTtopHble 3aHATHUS 16 16
CamocTositenibHast paboTa (Bcero) 60 60
OdopmiieHre 0TYeTOB 10 J1TabopaTOpHBIM paboTam 8 8
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 10 10
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMUHapaM 42 42
Bcero (6e3 sk3ameHa) 144 144
OO01mast TpyJ0eMKOCTb U 144 144
3auetHble Eavnnibl TpygoeMKoCTH 4.0 4.0

5. Copepxanve AUCIUIIUHBI

5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBE/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZbI 3aHATUN

= = £
= o
S8 | g )}
o =¥ = L
S &, = 8z 2 £
E | g | g | 5 85| &f
Ha3BaHus pas/ie/io JUCLUIUTAHbI g £ = 5 2 3 & &
= f 0§ Ep if
S 5 5 =& &E
3 =} S
=¥ ks =
= )
5 cemecTp
1 Beenenue 1 0 0 0 1 OIIK-5
2 CBeleHHs U3 TEOPUM BEPOSITHOCTEN 2 4 0 5 11 | OIIK-5
3 MaremaTtnueckoe OnvcaHue C/lydyalHbIX 6 8 4 10 28 | OIIK-5
CUTHAJIOB U ITIOMex
4 CrieKTpaJibHbIM aHaIu3 CUTHAJIOB 6 4 0 14 24 | OIIK-5
5 layccoBckue ciiydaliHble MpoLieCChl 4 4 6 11 25 |OIIK-5
6 OTK/IMK TMHEMHBIX CUCTEM Ha 4 6 0 10 20 | OIIK-5
BO3/IEVICTBUE CTyUYaliHbIX CUTHAIOB
7 OnTyMasbHble JTMHEeHbIe CUCTeMBbI 8 0 6 4 18 | OIIK-5
8 OCHOBBI CTaTUCTHUYECKOU TEOPUU 5 6 0 6 17 | OIIK-5
oOHapy)KeHHs1 U pa3/iiuyeHrsi CUTHAIOB
TIPU Ha/IMYUU NTIOMex
Wtoro 3a cemecTp 36 32 16 60 144
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Hrtoro

36 32 16 60

144

5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLUIUINH (TT0 JIEKLIWSIM) TIpUBeieHo B Tabiuile 5.2.
Tabsura 5.2 - CofepykaHue pa3/esioB JUCLIUTIIVH (TI0 JIEKIUSIM)

HasBanus paszenos

CopeprkaHue pa3zenoB JUCLUIIMHBI 110
JIEKLIUSIM

Tpyn0eMKOCTb,

q

dopmMupyemMbie
KOMIIEeTEeHL[UU

5 cemecTp

1 Beegenue

Nudopmartius v curdanbl. OCHOBHBIE
TIOHATUS Y OTpe/iesIeHus.

—_

HToro

o
=
A

5

2 CBeleHHs1 U3 TEOPUM BEpOSITHOCTEeHN

OcCHOBHBIe MIOHAATHS U OTpe/ieNleHrs
TEOpPUU BEePOSITHOCTEl; TeOpPeMBI
CJIOKEHUS1 MU YMHOKeHUS; HaJ|&>KHOCTh
cuctembl. OnyicaHye C1y4alHbIX
Be/IMUMH; JMCKPETHbIE U HellpepbIBHbIE
C/lyyaiiHble BeJIMUMHbI; TTIOTHOCTb
BEpOSITHOCTH; (PYHKLMSI pacIipesie/ieHus..
YucioBble XapaKTepPUCTUKU C/TyYalHbIX
Be/IMUMH; MaTeMaTHuecKoe OXKU/jaHue,
CKO u gucnepcusi, KOppessiLiMOHHas
(GyHKLMS, HauaIbHBIN Y LieHTpa/bHbIN
MOMeHTHI. ['ayccoBckre ciyvaliHble
BeJIMYMHBI.

HToro

OIIK-5

3 MaremaTuueckoe OIrcaHue
C/Ty4aliHbIX CUTHAJIOB U MOMeX

[TonsiTve cnyuaitHOro mporecca.
BeposATHOCTHOe onMcaHue Cly4yalHbIX
rporeccoB. MoMeHTHbIe PyHKLIMH
cyyvaiHoro npotecca. CrauyioHapHble
C/lyyYaiiHble MpoLiecchbl. IprofuueckKue
C/1yyvaliHble rpolieccbl. BpemeHHbIe
cpegHue. OnrcaHue COBOKYITHOCTH JIBYX
cyvalHbIX riporieccoB. CBOMCTBa
KOPeJISILIMOHHOM U B3aUMHO
KOppe/sLMOHHON PyHKIMA. benblii ym.

HToro

OIIK-5

4 CrnieKTpa/ibHbIM aHa/u3 CUTHAJIOB

CrniekTpanbHas IJIOTHOCTh MOLHOCTH.
CBoWCTBa CIeKTPaIbHOU IJIOTHOCTH
MOLHOCTH. B3anMHas criekTpasibHas
IJIOTHOCTb MOIIHOCTH. OnpesiesieHue
MOMEHTHBIX (DYHKIMU U CIIeKTPa/IbHON
MJIOTHOCTHU MOLL{HOCTH 110
5KCIeprMeHTaIbHbIM JIaHHBIM.

HToro

OIIK-5

5 layccoBckue ciiydaliHble MpoLiecChl

[ToHsATHE rayCCOBCKOIO Cy4ailiHOTO
IpoLiecca ¥ ero CBOWCTBA. Y3KOIOJ/IOCHbIe
rayCCOBCKHe CyYaliHble MPOLIeCChl.

OIIK-5
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HToro

6 OTK/IMK TUHEeWHBIX CUCTEeM Ha
BO3/leliCTBUe C/TyYalHbIX CUTHAJ/IOB

[TocTaHoBKa 3a/lauM aHa/M3a TUHEHHbIX
cucteM. AHaIU3 TMHEHHOM CUCTEMBI B
Mepexo/IHOM peXXUMe TIPU CTalOHAPHOM
Bo3/elicTBUU. IMUTALUs CTy4aitHOTO
rpotiecca C 3a/JaHHOM CIeKTpaaTbHOU
TJIOTHOCThIO. Dopmupyrolyii GUILTp.
AHanu3 TMHEeNHOW CUCTeMbI B
cTal[OHapHOM (yCTaHOBUBIIIEMCS
pexxume). UncTto Oestblii IyM ¥ CUCTEMBI
C orpaHMYeHHOM T0/I0COM TIPOITYCKaHUSI.
OKBHBaJIeHTHas LIIyMOBas 110J10ca.
B3anMHasi KoppesisiLiioHHast (PyHKLIUS
BXO/IHOTO BO3/IeHICTBUS U OTK/IMKa
JTUHEWHOM CUCTEeMBI.

Ntoro

OIIK-5

7 OnTuMaJsibHbIe TUHEeNHbIe CUCTeMbI

[ToHATHE ONTHUMA/ILHOM CUCTEMBI.
Kputepuii onTHMaIbHOCTH.
OnTUMM3ALUS CUCTEM ITyTeM IMo/bopa ux
napaMeTpoB. ONTHUMa/bHbIE CUCTEMBI,
MaKCHMU3HUPYIOIIIYe OTHOIIIEHHE
curHa/iyM. ONTUMa/TbHBIE CUCTEMBI,
MUHUMU3UPYIOIIYE CPeJHUI KBa[paT
OLLIMOKU.

HToro

OIIK-5

8 OCHOBBI CTaTUCTHUUYECKOW TeOPUU
oOHapyKeHHUsT U pa3/TnUueHUst
CUTHAJIOB NP HAJIMYUU TTOMEX

CornacoBaHHbBIN JIMHEeWHbIN QUIBTP.
[TpumephI MOCTPOEHHs COTVIaCOBAHHBIX
MUHeWHbIX GubTpoB. OOHApY>KeHHe U
pa3/iMueHre CUTHAJIOB TIPU HAJTMUUU
rioMmex (OalieCcOBCKUI MeTo/1). D/IeMeHThI
TeOPHUU OLIeHKU HeN3BeCTHBIX
rapaMeTpOB CUTHaJIa.

Ntoro

5

OIIK-5

Wtoro 3a cemecTp

36

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCHMII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (MPeAbIAYIMMHA)

U obecreynBaeMbIMH (MOC/TIeYIOIAMH) JUCHHUIUTHHAMHA

Pa3zesnbl JUCLIMTITMHBI U MEXXAUCLUTUIMHAPHBIE CBSI3U C 00eCreunBaromuMu (MpeabIyLIUMUu) 1

obecreurBaeMbIMH (TIOC/IEIYIOLIMMI) AVCLUITMHAMHU TIPe/ICTaB-/IeHbl B Tabmie 5.3.

Tabnuiia 5.3 - Pa3gensl AUCLATIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

HavmeHoBaHMe JUCLIATIIUH

Ne pa3zenoB aHHOW AUCIIUTUIAHBI, [I7Is1 KOTOPBIX HEO0OXOAUMO
r3ydeHre obecrieurBarolyX U 06ecrieurBaeMbIX JUCITUTIUH

no3uronrposanus GPS

1 2 3 4 5 6 7 8
[Tocnepyroiye AUCLUITIUHBL
1 KocMuueckue CUCTEMBI
JUCTAaHLIMOHHOI'O 30HAVPOBaHUA + + + + +
Y paj'OMOHUTOPUHTa
2 KocMuueckue CUCTEMBI CBSI3U
U r1obaspbHOro + + + + + +
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3 OCHOBBI TEOPUH

PaZi0/IOKAL[MOHHBIX CUCTEM U + + + + + +
KOMILJIEKCOB
4 OCHOBBI TEOPUH NOCHUCTEM

OcHo e0puM pafiMoCUCTe + + N + N
1 KOMILJIEKCOB YIpaB/IeHUs
5 OCHOBBI TEOPUM CUCTEM U
KOMIUIEKCOB PaJil03/IeKTPOHHOU + + + + + +

60pLOBI

5.4. CooTBeTCTBHE KOMIIETEHIUH, ()OPMHPYEMBIX NPHU U3yYeHUH JUCLHHUIUIAHBI, U BU/I0B 3aHATHI
COOTBeTCTBHE KOMIETEHIMH, (HOPMUPYEMbIX TPH H3yUEHWHW JUCLIMIUIMHBI, W BUJOB 3aHATHN
TipeZicTaBeHo B Tabsuiie 5.4

abmmua 5. — CooTBeTCTBHE KOMIIETEHIIMMA U BUJOB 3aHATHM, (OPMHUPYEMBIX TNpPHA H3yUeHUH
Tab 5. 4 C )
VCLIUTITUHBI
Buabl 3aHaTHMA
4]
= =
< S 5
= & g =)
& & o
| o oo a.
= s, g
T < o o g
[<F)
g = g 3 Tz dOpMbI KOHTPOJIS
S = 2 z 5
= GJ ] & =
S = o = Y
N4 = @ S
= o I
x4 ) @]
© ta) o
5 5 :
= S
OIIK-5 + + + + Otuet 1o 1abopaTopHoi
pabore, Onpoc Ha 3aHATHIX

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3anuu 00yyeHHs
He npegycmotpeno PYII

7. JIabopaTopHbie padoThI
HaumeHoBaHue 1abopaTopHBIX pabOT MprBezieHo B Tabnwie 7.1.
Tabmuua 7. 1 — HaumeHoBaHMe 1abopaTOpPHBIX paboT

g g s
= 4=
3 = =
Z £ 5
= 7 E: =
Ha3BaHus pa3zenos CopmepskaHue 1abopaToOpHBIX paboT g 55
=
S =
2 5 g
= ©
5 cemecTp
3 Marematuyeckoe onvcaHue CraTucThueckoe OnMrcaHue CIy4YaiiHbIX 4 OIIK-5
C/Ty4YalHbIX CUTHA/IOB U IOMEX CUT'HAJIOB
Nroro 4
5 lNayccoBckue cinyualiHble npoljecchl | CTaTUCTUUeCKHe CBOMCTBAa CMeCH 6 OIIK-5
peryJisipHOro CUrHasa y y3KOIOoJI0CHOIO
CTaL[MOHAPHOIO rayCCOBCKOIO LIyma.
Ntoro 6
7 OnTuMasibHbIe JTMHeHHbIe ciucTeMbl | OnITHManbHOe OOHApy>KeHHe T0/Ie3HOTO 6 OIIK-5
cUrHasa Ha (oHe mIyma.
Nroro 6
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Nroro 3a cemecTp 16

8. IlpakTHyeckue 3aHATHUA (CEMUHAPBHI)
Temarrka npakTUUeCKUX 3aHSATHI (CeMUHApOB) TIpUBeieHo B Tabsuie 8.1.
Tabmuua 8. 1 — TemaTuka MpakTHUECKUX 3aHATHI (CeMHUHAPOB)

3 =
2 3=
< = =
: x
HasBanwst paszenos CogepykaHre MpaKTUYeCKUX 3aHATHN § ) % é
=
= S
5 cemecTp
2 CefieHHs1 U3 TeOpUM BeposiTHOCTel | OnurcaHre cly4ailHbIX BeJTMUKH. 4 OIIK-5
BeposITHOCTB CTy4aitHOTO COOBITHSI.
®opMyJia TIOJTHOM BEPOSITHOCTH.
YucnoBble XapaKTepUCTUKHY CJTyYalHbIX
Be/IMYUH.
Nroro
3 Maremartuyeckoe ornvcaHue Craructryeckoe OMrcaHue C/Ty4auHbIX 8 OIIK-5
C/TyYaliHbIX CUTHA/IOB U MIOMEX CUrHasioB. YKUC/I0BbIE XapaKTepUCTUKU
CJIy4alHbIX CUTHAJIOB.
Wroro 8
4 CrnieKTpa/IbHbIM aHa/iu3 CUTHA/IOB CriekTpasibHas [JIOTHOCTh MOLLHOCTH. 4 OIIK-5
®opmyna Bunepa-XvHunHa
Nroro 4
5 lNayccoBckue cnyuariHble nporecchl | YucaoBble XapaKTepUCTUKKU ray CCOBCKUX 4 OIIK-5
C/Ty4aiHbIX MPOLIeCCOB
Nroro 4
6 OTK/IMK TMHEMHBbIX CUCTEM Ha OTK/MK TMHEHWHBIX CUCTEM Ha 6 OIIK-5
BO3/IeMCTBUE C/TyYalHbIX CUTHA/IOB BO3/IeMCTBUE C/IyYalHbIX CUTHA/IOB
Nroro
8 OCHOBBI CTaTUCTUYECKOW TEOPUU CornacoBaHHbl¥ (UabTp. ONTUMaNbHOE 6 OIIK-5
oOHapy>keHHs ¥ pa3/IMueHust oOHapy>keHHe CUTHaa Ha (oHe IIyma.
WIHAJIOB NIPY HaJIMUMU TIOMeX
CUTHAJIOB I1pU HaJl oMe Vtoro 6
Wtoro 3a cemecTp 32

9. CamocrosiTesibHast paboTa
Buzibl camocTosiTesbHOM paboThl, TPYAOEMKOCTh 1 (hOpMUpYeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHb! B
tabmuie 9.1.
Tabnuua 9.1 - Busibl camocTosITeIbHON paboThl, TPY0eMKOCTb U (popMHUpyeMble KOMITeTEHL[UU

Buppl camocTrosiTeibHOM

Ha3ssanusg pasnenos
basA paboThI

DOpMBI KOHTPOJIA

TpyZzoeMKOCTb,
q
dopmupyeMble
KOMIIeTeHLIUU

5 cemecTp

o

1 Beegenue [TpopaboTKa /IeKLIMOHHOTO OIIK-5 Orpoc Ha 3aHATUAX

Marepuasa
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Utoro 0
2 CBezieHUs U3 TEOPUU ITogroroBka K OIIK-5 Ornpoc Ha 3aHATUSIX
BEpOSITHOCTEN TpakTUYye CKUM 3aHATUSM,
ceMUHapaMm
[TpopaboTKa eKIIMOHHOTO 1
Marepuasna
Ntoro
3 MaremaTuueckoe ITogroroeka K 4 | OIIK-5 Onpoc Ha 3aHATHAX
onucaHye C1y4alHbIX MPaKTUYeCKUM 3aHATHSM,
CUTHAJIOB U MOMeX ceMHHapam
ITpopaboTKa JeKIIMOHHOTO 2
Marepuasa
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 10
4 CnextpasbHbii aHanu3 | Ilogroroska K 12 |OIIK-5 Orpoc Ha 3aHATUAX
CUTHAJIOB MpaKTUYe CKUM 3aHATUSM,
ceMuHapaMm
ITpopaboTKa JIeKIOHHOTO 2
Marepuasna
Ntoro 14
5 'ayccoBckue IToaroroBka K 8 |OIIK-5 Oripoc Ha 3aHATHSX,
C/Ty4yalrHble MpOoLeCChl MpaKTUYe CKUM 3aHATUSIM, Ortuet 1o 1abopaTopHOU
ceMHHapaMm pabore
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
OdopmreHue O0TUETOB T10 2
naboparopHbIM paboTam
Ntoro 11
6 OTK/IMK TMHENHBIX [ToaroroBka K 9 |OIIK-5 Ornpoc Ha 3aHATUSAX
CUCTEM Ha BO3/IeliCTBHe | [IPaKTUYeCKHM 3aHSTHSIM,
C/Ty4YalHbIX CUTHA/I0B ceMHHapam
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasna
Utoro 10
7 OnTuMaJsibHble [TpopaboTKa JIeKIIHOHHOTO 2 OIIK-5 Ornpoc Ha 3aHATUSIX,
JIMHEVHbIe CUCTEMBI Marepuasna Ortuet 110 1ab0paTOpHOM
T
OdopmeHne 0TUETOB 10 2 pabore
nabopatopHbIM paboTam
Ntoro 4
8 OcHOBBI [Toaroroska K OIIK-5 Orpoc Ha 3aHATUAX
CTaTUCTUYECKOM TEODUM | IPAKTUUYeCKHUM 3aHSTHSIM,
oOHapy>keHUs 1 ceMuHapam
PasHEHIH CHTHANIOB [TpopaboTKa eKIIMOHHOTO 1

MpY Ha/IMYKWH ITOMeX

Marepuasnia
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Hroro 6

Wroro 3a cemecTp 60
Nroro 60

9.1. Bonipocs! A/ NOATOTOBKHU K NPAaKTUYeCKUM 3aHATUSIM, CEMUHapaM
BeposiTHOCTE CyMMBI 1 TIpOM3BeZIeHHs COOBITHIA. YC/IOBHAsi BEPOSITHOCTh. [IprMepsi.
l'ayccoBckue ciyuaiiHble IIPOLeCChI.

CriekTpasibHbIN aHa/Inu3 CUTHA/IOB

4. OTKIYMK JUHEMHBbIX CUCTEM Ha BO3/|eMCTBHe CIy4yalHbIX CUTHajaoB. OmpefiesieHue CpeiHero
KBa/jpaTa C1y4aliHOro rpoliecca Ha BbIXO/e JIMHeMHOro (pubTpa.

5. OCHOBBI CTaTUCTUUECKOW TeOpHWU OOHapy)KeHUsi W pa3/IMueHusi CUrHaJoB TIpU Ha/IW4ud

romex. BeposTHOCTB MPaBUIbHOTO 0OHAPYKEeHUs!.
6. Maremarryeckoe onycaHue CIy4YalHbIX CUTHA/IOB U [IOMEX

W=

9.2. Boripochl Ha NMPOpadoOTKY JIEKIIHOHHOT0 MaTeprasia
1. OnTumasibHbIe MHeNHbIe cucTeMbl. CorylacOBaHHBIN (PUITBTP.

10. KypcoBasi padora (npoeKT)
He npegycmorpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€eMOCTH CTYAE€HTOB

11.1. ban/ibHBIE OLeHKH /ISl 3/IEMEHTOB KOHTPOJIA
Tabnuiia 11.1 — banbHbIe OLIEHKH [/ 37IEMEHTOB KOHTPOJIS

. . MakcumasbHbIN
. MakcuManbHbIN MakcumanbHbIN
DrneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| ©6an 3a mepuof,
JesITeIbHOCTU mexay 2KT u Ha cemMecTp
Hayasa ceMectpa | Mexay 1KT u 2KT
KOHelL| ceMecTpa
5 cemecTtp
Onpoc Ha 3aHATUSIX 20 20 30 70
Ortuert 1o ysabopaTopHOi 5 10 15 30
pabore
WTtoro makcumym 3a 25 30 45 100
Tepro/,
Hapacraroiym utorom 25 55 100 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpeiCTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asijIoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basnnbl Ha 1aTy KOHTPOBHOUW TOUKHU Orenka

> 90% oT MakcuMaJibHOM cyMMbI OansioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha Aary KT

4
Ot 60% 10 69% OT MakcMMaJsIbHOM CyMMbI OaioB Ha gaty KT 3
2

< 60% OT MakCMMasbHOM cyMMbI OasinoB Ha fgaty KT

11.3. ITepecuet cymMMbI 6a/IVI0B B TPAAMIUOHHYIO U MEKAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/CTaB/IeH B Tabiuiie
11.3.
Tabsura 11. 3 — ITepecueT CyMMbI Oa/I/IoB B TPAJULMOHHYIO U MEXKYHAPOJHYIO OLIEHKY
WToroeas cymma 6asinoB,
Ouenka (I'OC) YUUTBIBAET yCIEIIHO CAAaHHBIN Ouenka (ECTS)
3K3aMeH
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5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1MuHO)

85-89 B (oueHn xopol11io)
4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)
3 (YA0OB/IeTBOPUTEJIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyzmoBneTBOpUTEILHO)

3aUTEeHO)

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

12.1. OcHoBHas /MTEparypa
1. Craructrueckue MeTo/bl 00pabOTKM CUTHA/OB B PaJMOTEXHUUECKUX CHUCTeMax: YueOHoe
nocobme / Tucmenko B. WM. - 2007. 245 c. [DOnekrpoHHbi pecypc] - Pexum poctyma:
http://edu.tusur.ru/publications/2123, nara obparenus: 31.01.2017.
2. Teopusi u TexHuWKa mnepefaurd uHpopMaipu: YuebHoe mocobue / AkymnuueB FO. IL.,
bepurapar A. C. - 2012. 210 «c. [OnekrtpoHHeli pecypc] - Pexum gocryna:
http://edu.tusur.ru/publications/1750, fara obpamjenus: 31.01.2017.

12.2. lonosiHUTe/IbHASA IUTEpaTypa

1. JleeuH B.P. TeopeTnueckrie OCHOBBI CTaTUCTHUUECKOW paJIMOTEXHUKU - 3-e W3[., Tepepad. u
Jor. - M.: Paguo u cBsi3b, 1989. — 654 c.: un. (Hamuune B 6ubmoreke TYCYP - 32 3K3.)

2. TuxoHoB B.U. CratucTHuecKkasi paluOTeXHUKa: yuebHoe mocobue. — M.: CoBeTCKoe pa-[Ho,
1966. — 677, [2] c.: un. (Hamuuue B 6ubmoreke TYCYP - 8 3K3.)

3. TopsiunoB B.T. Cratuctuueckasi paiuoTexHuKa. [IpuMepsl U 3afiaun: YuebHoe Tocobue st
By30B / B. T. I'opsauHoB, A. I. XXypasnes, B. 1. TuxoHos; pex. B. 1. TuxoHos. — M.: CoBeTckoe pazuo,
1980. - 542[2] c. (Hamuuue B 6ubmoteke TYCYP - 30 3K3.)

12.3 YueOHO-MeTOgHUECKHE T0CO0HS

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOqHYECKHE M0Co0us

1. Craructiueckass paguoTexHWKa W paguodusvka: YueOHO - MeToAWuecKoe IOcoOue st
TIpOBeZieHus1 TabopaTopHBIX PaboT M caMoCTosITeNTbHOM paboTel cTygeHToB / UymakoB A. C. - 2012. 30 c.
[OnekrponHslii pecypc] - Pexxum pgocryma: http://edu.tusur.ru/publications/1746, nata oOparjeHus:
31.01.2017.

2. Teopusi W TexHUKa Iepefaud HHpopMalmy : MeToguueckue ykasaHWs 10 IPOBeEHUIO
nabopaTopHbIX pabOT M OpraHM3aldy CaMOCTOATEILHOM paboThl CcTyaeHTOB / HoBukoB A. B., bepHrapar
A. C. - 2015. 48 c. [DnexkTponHbIi pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/4978, nata
obparrenus: 31.01.2017.

3. Craructiueckass Teopusi PaAWOTEXHHUUECKHX CHUCTeM: YueOHO-MeToAndeckoe mocobue o
MPAaKTUUYEeCKUM 3aHSATHSM W OpraHM3alldid CaMOCTOSITe/IbHOM paboTel 1o Kypcy / Tucnenko B. 1. - 2011.
43 c. [SnekTpoHHBIN pecypc] - Pexxum gocrtyma: http://edu.tusur.ru/publications/2120, gara obpaijenus:
31.01.2017.

12.3.2 YyeGHO-MeTO AU eCKHE T0CO0US /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSA

YuebHO-MeTOANYeCKe MaTepHaJbl [jIsi CAaMOCTOSITeNIbHOW M ayJUTOPHOM paboThl 00yUaroIuXCst
W3 YuC/a WHBAIWJOB IPefOCTaB/IsOTC B (hopMax, afaTUPOBAHHBIX K OFPaHUYEHUSIM UX 3[l0POBbSl U
BOCTIpUSITUS MHOPMaLIMK.

Jis 1 ¢ HapylleHUsIMHM 3peHuUs:

- B (hopMe 3/1IeKTPOHHOIO JOKYMEHTa;

- B MleyaTHOU (hopMe yBeIMYeHHBIM IIPUPTOM.

Jis u1 ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1IeKTPOHHOI0 JOKYMEHTa;

- B TeuaTHoi (opme.

J1s M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:
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- B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;
- B TeuatHoi (opme.

12.4. ba3bl JaHHBIX, TH)OPMAMOHHO-CMIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
NMporpaMMHoOe ofecrieueHue

1. 1. HayuHo-obpa3oBarensHbiii mopran TYCYPa - http://edu.tusur.ru/

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

13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O6mue TpeOoBaHNA K MaTepHAaTIbHO-TEXHUYECKOMY 00eCIedeHHI0 AU CLUTITHHBI

13.1.1. MaTepua/IbHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[ mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIIA, TPYMIMOBLIX W WHAWBUAYaJbHBIX KOHCY/bTaLUM,
TeKyIIlero KOHTPOJISi U TPOMEeXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTMUeCTBOM
TI0Ca/IOYHBIX MeCT He MeHee 50, 000pyz0OBaHHAas 10CKOH, TIPOEKTOPOM U CTaHjapTHOW yuebHOM Mebebio.
VImMeroTCst HarvIsiZiHbIe TTOCOOMS B BU/IE TIPe3eHTal[UH 10 JIEKIMOHHBIM Pa3/iesiaM JUCIUTITHHBI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /il NPaKTHYeCKUX 3aHATHI

[ TipoBefieHUs] TIPAKTUYeCKUX (CeMHHAPCKUX) 3aHSATHM HCIOJb3yeTcsl yueOHasi ayAuTOpHs,
pacrosiokeHHas 110 azipecy 634034, Tomckast obsacte, . Tomck, BepiHuHa ynuia, A. 47, 4 3tax, ayj.
423 a,6. CocraB obopymoBanusi: YuebHas mebenb (Cton paboumii, nper BUIIHA 35 IIT. Pa3Mmepsl:
1360x600x750; Ctyn oducHbii 130 60x60, metanmmueckuii 1BeT uepHbiid. 40 mT; [IIkad g1 Gymar
3aKpbIThIM 1[BeT BUllHA. 1 mT. Pasmepsl: 690x350x1957); Hocka mMarHuTHO-MapkepHas (BRAUBERG
(BPAYBEPT"), 100x150/300 cm™m, 3-3nemeHTHas1, benasi) -1mmt.; mpoektop (NEC "M361X") - 1 mT., 3KpaH
(LMC-100103 3xkpaH c snekrponpuBogoM Master Control 203x203 cm Matte White FiberGlass, uepHas
KaiiMa o mepumetpy) - 1 mrt., TesneBu3zop (LED 50" (127 cm) Toshiba 501.4353 ) - 1 mIT., KOMITbIOTEPbI
(Intel «Core i3-4330») - 16 miT. ¢ BeixogoM B MHTepHeT, 1O - Windows 8, MS Office 97-2003, MathCad
15.0, MatLAB 11a, Qt Creator 5.7.1

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

st ipoBefieHus 1ab0OPATOPHBIX 3aHATHIN WCTIONB3yeTcs yueOHast ayiuTOpusi, PacrioyioyKeHHast 10
azpecy 634034, Tomckass obnacth, . Tomck, BepumauHa yiuna, 1. 47, 4 stax, ayg. 423 a,6. Coctas
obopyznoBanusi: YuebHast Mebenb (Cton pabounii, 1jBet BumiHs 35 mrt. Pasmeps: 1360x600x750; Cryn
otuchsni N30 60x60, meTanmmueckuii 1iBeT yepHbiid. 40 1rT; [lIkad A5 Gymar 3aKpbIThIi LBET BUIIHS. 1
wT. Pasmepsi: 690x350x1957); docka maruutHo-mapkepHasi (BRAUBERG (BPAYBEPT'), 100x150/300
cM, 3-neMeHTHasi, Oenast) -1mr.; nmpoekrop (NEC "M361X") - 1 wr., 3kpan (LMC-100103 3kpaH c
snektponpuBogoM Master Control 203x203 cm Matte White FiberGlass, uepHas kaiima o nepumeTpy) -
1 wrt., TeneBusop (LED 50" (127 cm) Toshiba 50L.4353 ) - 1 wt., komnbetoTeps! (Intel «Core i3-4330» ) -
16 wrt. c BbixogoM B MHTepHeT, [10 - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1

13.1.4. MaTepua/ibHO-TEXHHYeCKOe o0ecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI

st camocTosiTeTbHOM paboThl MCIONb3yeTcsl yueOHasi ayAuTOpHsi, pacriojioKeHHasi TI0 afipecy
634034, Tomckasi obmactb, I. Tomck, Bepmmuuba ymuia, n. 47, 4 srtax, aya. 423 a,06. CocraB
obopygoBanusi: YueOHast mebesib (Cton pabounid, et BumHs 35 wT. Pasmepsr: 1360x600x750; Ctyn
o¢uchbni N30 60x60, metanmmueckuii 1iBeT yepHbiid. 40 1rT; [lIkad asst Gymar 3aKpbIThIi L[BET BUIIHS. 1
mT. Pa3mepnl: 690x350x1957); Jocka maruutHo-MapkepHass (BRAUBERG (BPAYBEPT'), 100x150/300
cM, 3-3nemeHTHasi, Oenast) -1mrt.; mpoekrop (NEC "M361X") - 1 mr., 3kpan (LMC-100103 Dkpan ¢
snektporpuBogoM Master Control 203x203 cm Matte White FiberGlass, yepHasi kaiima no nepumeTpy) -
1 ., TeneBusop (LED 50" (127 cm) Toshiba 5004353 ) - 1 wt., komnbtoTepsl (Intel «Core i3-4330» ) -
16 mt. ¢ BeIxog0M B MHTepHET, 10 - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1

13.2. Marepua/IbHO-TeXHUUYECKOe o0ecreueHye JUCIUTUTHHBI JJIsl JIUI| C OTPAaHHYeHHBIMU
BO3MO)XHOCTSIMH 3[{0POBbS
OcBoenue qucHUTIIMHBI ujaMu ¢ OB3 oCyliecTBsieTCS C UCIMOB30BaHUEM CPeICTB 00ydeHust
00I11Iero U CrelUaaIbHOTO Ha3HAUEHMS.
[lpyu oOy4yeHHWM CTyI€HTOB C HapPyLIeHHsIMH CJIyXa TIPeAyCMOTPEHO HCIOIb30BaHUe
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3BYKOYCU/IMBAIOLLled anmnaparypbl, MYJbTUMEIUMHBIX CPEACTB W [JPYIMX TeXHUUEeCKHUX CpeZCTB
nipveMa/miepesjaur yueOHoW MH(pOpMaIMK B AOCTYIHBIX (opMax Ajisi CTYAeHTOB C HapyIIeHUsIMU CJTyXxa,
MOOW/ILHOW CHCTeMBI OOyYeHUs [jisi CTY[JeHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOU
cucTeMbl. YueOHasi ayJUTOpPHs, B KOTOPOM 00yuaroTCsi CTyAeHThbl C HapyllleHWeM cjiyxXa, ob6opyaoBaHa
KOMIBIOTEPHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 3JeKTPOHHOW [OCKOW, MY/JIbTUMEOUNHON
CUCTEMOH.

[Tpu oOyueHMU CTYZ€EHTOB C HAPYWIEHHWAMH 3PeHHUSIMH TIPeyCMOTPEHO WCIIO0/b30BaHUE B
JIeKIIMOHHBIX U yueOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlalijia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTMUUTeel /1S y/la/IeHHOTO TPOCMOTpa.

[Tpu o0yuyeHHH CTYJEHTOB C HapylLIeHUSIMH ONOPHO-/BUraTe/JIbHOrO anmapara HCIo/Ib3yHTCS
aZlbTepHAaTHUBHBIE YCTPOMCTBa BBOJa MH(MOpPMAIMU U Apyrye TeXHUYecKrWe CpeJCTBa MpreMa/riepejaun
yueOHOU MHGbOpPMAaLIMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapylLeHUsSMUA OTMOPHO-ABUraTebHOTO
arrapara, MOOUIbHOM CUCTeMbI 00yUeHHUs JJ1s1 JTEOZield C MHBAITHOCTBIO.

14. ®oHj OLeHOYHBIX CPeACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOUYHBIX CPEACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHHsl, HCIIO/b3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIIETeHLIW TMpH TpOBeJeHUMN
TEeKYII[eH, TTPOMEeKYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKEHUH K paboueli mporpaMme.

14.2 TpeooBaHus K (POHYy OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAHUYEHHBIMH BO3MO)KHOCTAMH
3/10POBbsI
[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Taﬁmma 14 - I[OHOIIHI/ITEJII)HBIE CpeaACTBA OLl€HUBAHUA /Il CTYJ€HTOB C UHBA/IN/THOCTBH0

Bu/ibI IOMO/THUTETIbHBIX OLIEHOUHBIX
CpefCTB

q)OpMBI KOHTDPOJIA U OLI€HKH

Kareropuu cTyzieHTOB
PUH CTYA pe3ysbTaTtoB 00yUeHust

TeCTBI, IMMCbMEHHBIe CaMOCTOATe/IbHbIe

C HapyuieHUsAMU [IperMylleCTBEHHO NMUCbMEHHas

ciyxa

paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PaOOThI

TIpOBepKa

C HapylieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TperMyI1iieCTBEHHO yCTHas TIpOBepKa
(MVHAUBUAYATBHO)

C HapyLieHUAMU
OTOpHO-
JIBUTaTeIbHOTO
amnmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosATe/IbHBIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIieMe TUIHHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/eHusl 3aflaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TIeyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/1IeEKTPOHHOTO [JOKYMEHTA;

METO/IOM UTE€HUSI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/IoCTaB/IeHHe 3aflaHus C MCIOb30BaHKEM CypoTiepeBo/a.

CTy,E[GHTaM C MHBAJIMJHOCTBIO YBE/IMUYMBAECTCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCH AOCTYIIHasd d)opMa rnpegoCTaB/ieHUsA OTBETOB Ha

3a/laHys, a MME@HHO:

MMUCbMEHHO Ha Oymare;
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- Habop OTBETOB Ha KOMITBIOTEDE;

- HabOp OTBETOB C MCIIO/Tb30BaHUEM YC/IyT aCCUCTEHTa;

- Tripe/iCTaB/eHre OTBETOB YCTHO.

[porienypa oljeHWBaHUSI pe3y/bTaTOB OOyUeHWs] WHBAIUOB 0 AWUCLUIUIMHE TpeJyCMaTpHUBaeT
npefiocTaB/ieHue UHGopMalvy B (hopMax, aJjlallTHPOBaHHbIX K OTPaHUYEHUsIM UX 3[J0POBbsI U BOCTIPUSITUS
vHdOopMaluu:

Jins M1 ¢ HapylIeHUsIMHM 3peHuUs:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B MevaTHou (opMe yBelMYeHHbIM IPUGTOM.

Jins ui ¢ HapylIeHUsIMM cJTyXa:

- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- B IleyaTHOU (hopme.

Jins i1y ¢ HapylIeHUsIMHM OMOPHO-JABHUIaTe/IbHOI0 anmnapara:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B IleyaTHOU (opme.

[Tpu HeoOXoAMMOCTH /17151 00YYArOLUXCSI C MHBAIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00y4eHUsT MOXKET TTPOBOJJUTHCS 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

YuebHbIi 171aH Habopa 2016 roga

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

OuddepeH1IMpOBaHHBIM 3aueT: 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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

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

Tabmuia 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.
OpPMMPOBaHUsI KOMITETEHL[MH U UCTOJIb3yeMble CPe/ICTBAa 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

¢ [lpakTrhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* [IpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* JlaboparopHbie
3aHATHS;

* (CamocTodTe/bHas
paborta;

Ncronb3yembie
cpefcTBa
OLleHUBaHUs

* Otyet no
naboparopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;

* uddepeHLIIDOBaHHbI
U 3auer;

* Otyer no
naboparopHoii pabore;
* Onpoc Ha 3aHATHUSAX;

* [uddepeHIIMPOBaHHbI
U 3auerT;

* Ortyet no
naboparopHoii pabore;

* uddepeHLPOBaHHBI
U 3aueT;

dopMy/nMpoBKa TOKa3aTe/eil W KpuUTepreB OLeHMBaHUsSl [JaHHOM KOMIIeTeHLIMM TpUBeJeHa B

Tabmume 4.
Tabsuria 4 — TTokasaTes U KpUTEPUU OLIEHUBAHUST KOMTIETEHI[UM Ha 3Tarax
CocraB 3HaTb Ymetb Bnagets

OminuHo * IlposiBnisieT rnybokoe u | * Be3s Tpyza * CBobogHo Bajeet

(BBICOKMI YPOBEHb) | TIPOYHOE YCBOEHHE apryMeHTUPOBAHO CrierranTbHOMI
3HaHWK 0 MeToZax y3/1araeT [OCTaHOBKY TePMUHOJIOTHEH,
CTaTACTUYECKOIO 3a/laul CTaTUCTUYECKOTO | criocobamu
OTKCaHKs CTyYalHbIX CUHTe3a OITUMAa/IbHOIO CTaTUCTUYeCKOro

CUTHAJIOB, TIPUHLAIAX U
OCHOBaXx CTaTHUCTHUUECKOU
Teopuu 0OHapyKeHwUs,
pa3/TUUEeHHUs U OLIEHKH
HeU3BeCTHBIX
TIapaMeTPOB CUTHAJIOB
TIpY Ha/TMYWH TIOMEX, a
TaK)Xe O TUITOBBIX
CTPYKTypax
OTMTUMAJIbHBIX CUCTEM
00paboOTKH CUTHAJIOB B
PaJM03/IEKTPOHHBIX
CHUCTeMax NPy UX
oOHapy>KeHHUH
(pasnuuenun) Ha ¢oHe
IIIyMa MPUEeMHBIX
YCTPOMCTB,
HeoOXOAUMBIX /ISt
(hopmHpoBaHus
CrocobHOCTH K
BBISIBJIEHUIO

OOHapy KUTeJs
(paznuuuTerns)
rapameTpa roJyie3HOro
CurHasa Ha (poHe
TIOMEXH, BBITIO/THSIET
THUTIOBbIE PacyeThl
BEPOSITHOCTHBIX
XapaKTepUCTUK
OTNTUMAJTLHOTO
oOHapy>KUTest
(paznuuurens) B
PaJi03/1eKTPOHHBIX
cucTeMax, ornpezessieT
3aKOHBI pacripe/ie/ieHust
aJJUTHBHOM CMeCH
CUTrHaJIa U IIyma Jijist
pelteHust
eCTeCTBeHHOHAYYHBIX
nipo6ieM, BO3HUKAIOIIMX
B XO/le TIPOeKTUPOBAHUS
¥ pa3paboTKu

OMKMCaHUs CBOKCTB
CUTHAJIOB U TIOMEX, a
TaK>ke 00IIeH
MeToz0/IoThel
CTaTHUCTUYECKOTO
aHa/i3a yCTPONCTB
00paboTKM CUTHAJIOB U
CUHTe3a ONTUMAabHBIX
cucteM 06pabOTKH
CUTHAJIOB B
Pa/ii03/1IeKTPOHHBIX
CUCTeMax /ISl IOy UeHUst
13 aJIbTepHaTUBHbBIX
HMCTOYHUKOB JIUTEPATyPhl
OCHOBHBIX ITOJIOXKEHUH,
3aKOHOB 1 METOJIOB
€CTeCTBEeHHBIX HayK U
MaTeMaTHKH JJist
TOJ/TyYeHusl 13
a7bTePHATUBHBIX
HMCTOYHUKOB JIUTEPaTyphl

CornacoBaHa Ha noptane Ne 12584

18



eCcTeCTBeHHOHAYYHOU Pa/Iv03/1eKTPOHHBIX OCHOBHBIX T0JIO’KEHU, U
CYIIIHOCTH TIpO0IeM, CHCTeM U KOMIUIEKOCOB, a | 3HaHHUH C Lie/bio
BO3HUKAIOL[UX B X07e TaK)Xe aHa/IOTUYHOMU BbISIBJIEHUS U pellleHusI
TIPOEKTUPOBAHUS U ripochecCcroHaTbHOM npo0/ieM, BO3HUKAIOIIUX
pa3paboTku J1esITe/IbHOCTH. B XO/le TIPOeKTHPOBAHUS
Pa/IM03/IeKTPOHHBIX Y pa3paboTKu
CUCTeM U KOMIIJIEKCOB, a Pa/in03/1eKTPOHHBIX
TaK>Ke aHaJIOTUYHOU CUCTEeM U KOMILJIEKCOB, a
ripoeccroHabHOM TaK>Xe aHaJIOTMUHOMU
JesiTeIbHOCTH. ; ripodeCccoHaIbHOU
JlesiTeNIbHOCTH.

Xopouio (6a30Belil | ¢ JleMOHCTpUpYeT * B Go/bIIMHCTBE * Biageer 0CHOBHO#

YPOBEHb) J0CTaTOYHO I10/THOEe cyiygaeB 000CHOBaHHO crieliaabHOMN
3HaHHe MeTO/IOB v3jaraeT MOCTaHOBKY TePMUHOJIOTHEH,
CTaTUCTUYECKOTO 3a/lauMl CTaTUCTUUECKOTO | OCHOBHBIMH CIIOCOOaMU
OTMCaHUs CTyYalHbIX CUHTe3a ONTHUMaJIbHOTO CTaTUCTHUYeCKOTO
CUTHAJIOB, TIDUHLIUIIOB U | OOHApy»KUTesIst OTKCaHUsI CBOMCTB
OCHOB CTaTUCTUUECKON (paznuuurens) CHTHAJIOB U NIOMeX, a
Teopun 0OHapy KeHuUs, rapaMmeTpa roe3HOro TaK)ke OCHOBHBIMU
pa3nueHusi U OLeHK! curHasa Ha ¢oHe acreKTaMu MeTO/I0/IOTHUH
HEeU3BeCTHBIX TIOMEXH, BBITIOTHSIET CTaTUCTHUYECKOTO
rapaMeTpOB CUTHAJIOB TUTIOBbIE PACUeThl aHaji3a yCTPONCTB
TIpU Ha/IMUWKY TIOMeEX, a BEpOSITHOCTHBIX 00paboTKH CUTHAJIOB U
TaK>Ke TUTOBbIX XapaKTepPUCTUK CUHTe3a ONTHUMabHbIX
CTPYKTYP ONTUMAa/bHBIX | ONTHMAaabHOIO cucreM 06paboTKH
crcteM 00paboOTKH 0OHApYXUTeIsI CUTHAJIOB B
CUTHAJIOB B (paznuuuTens) B PaZiio3/1eKTPOHHBIX
Pa/Iv03/IeKTPOHHBIX Pa/I03/1eKTPOHHBIX CUCTeMax /IJisl TIOTyueHUst
CUCTeMax MpH UX CUCTeMax, omnpejesnsier 13 aJIbTepHAaTUBHBIX
oOHapyXKeHUH 3aKOHbI pacripe/iesieHust HMCTOYHUKOB JIUTEPaTyphl
(pa3nuuenun) Ha ¢hoHe aJIUTUBHOMN CMeCcH OCHOBHBIX TTOJIOKEHUH,
IIIyMa TPUeMHBIX CUTHasa U Iyma Jjisi 3aKOHOB 1 METO/IOB
YCTPOMCTB, pelleHust eCTeCTBEeHHbIX HayK 1
HEOOXOTUMBIX JIJIst eCTeCTBeHHOHAYYHbIX MaTeMaTHKH Jist
(hopmrpoBaHus nipo6sieM, BO3HUKAIOIIUX | TIOMyUeHUs U3
CITOCOOHOCTH K B X0/l IPOEKTUPOBaHUsI | ajbTePHATUBHBIX
BBISIB/IEHUIO Y pa3paboTku VMICTOYHUKOB JIUTEPATypPhl
eCTeCTBeHHOHAayUYHOU PaZi03JIeKTPOHHBIX OCHOBHBIX TOJIOXKEHUU, U
CYIIHOCTH TIpobiieM, CUCTeM 1 KOMIIJIEKCOB, @ | 3HaHUU C Lie/bIo
BO3HUKAIOII[UX B X07le TaK)Ke aHaJIOTUYHOM BbISIBJIEHUS] U pellleHusI
TIPOEKTHUPOBAHUS U ripodeccroHaIbHOM 1po6sieM, BO3HUKAFOIINX
pa3paboTku JesiTe/IbHOCTH, HO B B X0/le TIPOeKTHPOBaHUS
PaZii03/1eKTPOHHBIX pPeJKUX Cllydasix 1 pa3paboTku
CHCTEM W 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 Tpygom usnaraet * Brazeet HekoTOpOW

0 (IIOpOroBeIi MEeTO/IbI CTaTUCTHUECKOTO | TTOCTAHOBKY 3ajlaun CrieraIbHOM

YPOBEHb) OTKCaHKs CTyYalHbIX CTaTHCTUYECKOTO TePMHUHOJIOTHEH, XOTs Obl
CUTHAJIOB, TIPUHLIUIIOB U | CHHTEe3a ONTHUMAa/IbHOTO OJJHUM OCHOBHBIM
OCHOB CTaTUCTHUYeCKOU oOGHapy>XuTesns criocobom
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Teopun 0OHapy>KeHus, (paznuuuTerns) CTaTUCTUYECKOTO
pa3/IMUeHust ¥ OIIeHKU rapameTpa MoJie3HOTO OTHCaHUsI CBOMCTB
HeM3BeCTHBIX curHasa Ha ¢oHe CUTHAJIOB U TIOMEX, a
rapaMeTpOB CUTHAJIOB TIOMEXH, BBITIO/THSIET TaK)Ke XOTs1 Obl OTHUM
TIpY Ha/TMUWH TIOMeX, a HEKOTOpbIe THUIIOBbIe acrieKTOM MeTO/[0/IOT U
TaK)Ke THUIIOBbIe pacyeThbl BEPOSITHOCTHBIX | CTaTUCTUYECKOTO
CTPYKTYPBI XapaKTepUCTHK aHa/iM3a yCTPOMCTB
OTITUMAJTbHBIX CUCTEM OTTUMAJTbHOTO 00paboTKM CUTHAJIOB U
00pabOTKH CUTHA/IOB B 0OHapyXUTeIst CUHTEe3a ONTUMAabHBIX
PaJIM03/IeKTPOHHBIX (pas3muuurens) B crcteM 00paboOTKH
crcTeMax TPy UX PaJI03/IeKTPOHHBIX CUTHAJIOB B
oOHapy>keHHH LIyma CHCTeMax, OTpeziesisieT Pa/IU03TEKTPOHHBIX
TIPHeMHBIX YCTPOWCTB, HEKOTOpbIe 3aKOHbI cucTeMax fIjisi IOy YeHust
HeoOXoAMBbIe JJIs1 ISt pacripeziesieHust 13 a/lbTePHATUBHBIX
(hopmupoBaHus alIUTUBHOMN CMeCH HCTOUHUKOB JIUTEPATYPhI
CIOCOOHOCTH K CWTHaJIa ¥ IIyMa Jijist OCHOBHBIX TT0JIOYKEHUH,
BBISIB/IEHUIO WCTIO0/Tb30BaHMUS 3aKOHOB U METO/[OB
eCcTeCTBEeHHOHAyUHOMH OCHOBHBIX TTOJIOXKEHUH, €CTeCTBEHHBIX HayK U
CYIIHOCTH TIpobeM, 3aKOHOB U METO/[OB MaTeMaTHKH JJis
BO3HUKAIOII[UX B XO/Ie eCTeCTBEHHbBIX HayK U TIOTyYeHHUsT U3
TIPOEKTUPOBAHUS U MaTeMaTHKHU JJIs aIbTepHATUBHBIX
pa3paboTku perIeHust HCTOUHUKOB JIUTEPATYPbI
Pa/IN037IeKTPOHHBIX eCTeCTBeHHOHAYYHBIX OCHOBHBIX TT0JI0YKEHUH, 1
CHUCTEM U KOMIUIEKCOB, @ | Tpo0sieM, BO3HUKAIOIIMX | 3HAHWH C 11e/bi0
TaK)Ke aHaJIOTUYHOU B XO7Ie TIPOEKTUPOBAHKUSI | BBISIBJIEHUS U PelleHUs]
ripocheccroHabHOM Y pa3paboTKu npo0/ieM, BO3HUKAIOIIUX
JesiTeNTbHOCTH. PaJI03IeKTPOHHBIX B X0/Ie TIPOEKTUPOBAHUS
CHUCTEM M KOMIUJIEKCOB, @ | U pa3paboTKu
TaKKe aHaJIOTUYHOM Pa/IM03TIeKTPOHHBIX
nipodeccUoHaTBHON CHCTeM Y KOMIUIEKCOB, a
JiesiTeNTIbHOCTH, HO TaK)Ke aHaJIOTUYHOU
OOJIBILIMHCTBE CTyYaeB nipodeccUoHaTBHON
HeoOxo[MMa TOMOII[b JlesiTe/TbHOCTH.
TIperiofiaBareJis.;

3 TumnoBble KOHTPO/IbHBIE 33/JAHUSA
[nisi peanvi3aliiu BbIllIeTiepeurc/IeHHbIX 3a7iad 00y4yeHHsl UCIIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3aflaHuUs WK WHbIe MaTepHasbl, HeoOXoAuMble AJIs1 OLeHKW 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa
JlesITe/IbHOCTH, XapaKTepU3yHOIIMX STarbl (OPMUPOBaHUSI KOMIIETEHLIMM B TpOLiecceé OCBOEHHS
obpa3oBaTebHOM MPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

3.1 Tembl OIPOCOB Ha 3aHATUAX
— OrnTuMasnbHbIe JiiHelHbIe cucTeMbl. COr/iacOBaHHbIN QUIBTD.
— TayccoBckue ciiydaliHble MpoLIeCChHI.
— CrnekTpanbHbll aHa/IW3 CUTHAIOB
— BeposSTHOCTE CyMMBI 1 TIPOM3Be[ieHUs COOBITHH. YCIOBHAsA BePOSITHOCTh. [IprMephl.
— OCHOBBI CTaTUCTUUECKOW TeOpUU 0OHAPYKeHUS U Pa3/IMueHus] CUTHAJIOB MPY Ha/TMUKH TTIOMeX.
BeposiTHOCTh MPaBU/ILHOTO 0OHAPY>KEeHHUSI.
— MaremMarnyeckoe orvcaHue C/lydalHbIX CUTHA/IOB U TTIOMeX

— OTK/IMK JUHEeWHBIX CUCTeM Ha BO37eMCTBHe C/IyyaliHbIX curHasnoB. OrmpefiesieHHe CpeHero
KBa/IpaTa C/Iy4allHOro mpoiiecca Ha BbIXO/ie IMHeHoro ¢hubTpa.

3.2 TemblI 1a00OpPaTOPHBIX PadoOT
— CraTtucTUuecKoe OnMcaHue CydyaliHbIX CUTHAJIOB
— CrarucTuueckre CBOMCTBAa CMeCH Dery/sipHOTO CHrHajsa M Y3KOMOJOCHOTO CTalOHapHOTO
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rayCCOBCKOTO IIyMa.
— OnrtumansHoe oOHapysKeHHe T10/1e3HOT0 CHUTHasla Ha (oHe IIyMa.

3.3 Bonpocs! auddepeHippoBaHHoOro 3auera

— Dk3aMeHalMoHHble Bompockl: 1. Uto Takoe ciayuaiiHas QyHKUusA? 2. UTo Takoe CilydalHbIA
nporjecc? 3. Yto Takoe peanusanusi ciyv4arHOro npotecca? 4. Uto Takoe KBasueTepPMUHUPOBAHHBIN
curHan? 5. YTo Takoe mareMaTHueCcKOe OXWJaHWe ciay4yalHoro mnpotecca? 6. Yto Takoe pucriepcus
ciyyaiiHoro mporecca? 7. Uto Takoe KoppensiLiMOHHas (QyHKIMS? UTO MokasblBaeT KOpPpesLMOHHas
dbyHKuMs ciyyaiiHoro npoiecca? 8. Uto Takoe uHTepBan (BpeMeHHOMW) koppensiuquu? 9. UTo Takoe
CTalMOHapHbIM ciydakHbld mpouecc? Ilosichute rpaduyecku. 10. UYTo Takoe HecTalMOHApHBIN
cnyyaiiHbii nipouecc? IlosgcHuth rpaduuecku. 11. B uéM cOCTOMT 3proguyeckoe CBOMCTBO C/Iy4ailHOTO
nporiecca? IlpuBeaure mpumep. 12. YkakuTe CBOWCTBa KOppe/siMOHHON (yHKUuM? 13. Uto Takoe
CrieKTpasibHasi MJI0THOCTb MOLJHOCTH CJyyanHoro mnpotecca? KakoBbl eé cBoiictBa? 14. Kak cBs3aHa
CreKTpasibHasi TJIOTHOCTb MOILHOCTH W KOppersiLMOHHas (PyHKUMs ciay4aiHoro rpouecca? ITosicHUTBb
pucyHkoM. 15. Uto Takoe Genbiii irym? KakoBa crieKTpasbHasi IJIOTHOCTb MOLI[HOCTH Y KOPPeJISILMOHHAs
(YHKUMS CIeKTpaJbHOW IUIOTHOCTU MoLJHOCTH? 16. Kak BBIYMC/ISETCS MOLJHOCTh CJIy4YailiHOro
nipotiecca ? YeMy paBHa MOIIHOCTh Oesoro iryma ? Kak 3aBUCUT MOIIHOCTb OTPAaHWYEHHOrO T10 T0JI0Ce
1myMa ot rnosiocsl ? 17. UTo Takoe y3KONOJOCHBIM C/1yvalHbIM nponecc? IlosicHuTe pucynkom. 18. Uto
Takoe LLMPOKOMOJIOCHBIM ciyuariHblid npouecc? [losicHute pucyHkoM. 19. UTo Takoe KBazpaTypHble
cocrapssionie, orubaroias U (asza cimydariHoro mporecca? 20. KakoBa M/IOTHOCTH pacripefiesieHust
orubarorieid U (as3bl Y3KOMOJIOCHOTO CiaydaiiHOro mpoiecca? 21. KakoBa MJIOTHOCTb pacripefiesieHust
orubaroiieid M ¢aspl CMeCH Y3KOTMOJIOCHOTO CJIy4YallHOTO Mpollecca W rapMOHHUECKOTO CHUTHajaa TpU
MaJioM ¥ OOJIbIIIOM OTHOLLIEHWM cUrHai/mym? 22. Yto Takoe He/uHelHasi Lernb? UYTo Takoe JMHeHHast
yenb? 23. KakuMy XapakTepyuCTHMKaMH OIMCBIBAIOTCS JIMHeMHble Lenu? Kak CBs3aH OTK/IMK JTMHEWMHOM
CUCTeMbl C BXOJHBIM Bo3zelicTBueM? 24. Kak mnpeoOpa3yroTcs CTaTUCTUUeCKHe XapaKTepUCTUKU
CJIy4aliHOTO Tpoliecca MpU HeCTalJMOHAapHOM peXuMe B pe3ysbTaTe IPOXOXKIEeHWs uepe3 JIMHEHHYHO
tenb? OOBSCHUTL MaTeMaTUYeCcKd U OOBSICHUTH (DHU3WUYeCKUM CMBICT TIO/yUYeHHbIX MaTeMaThueCKUX
BeIpaKeHui. 25. Kak mpeoOpa3yroTcsi CTaTUCTHUECKHe XapaKTePUCTUKHU CAy4ailHOTO TpoLjecca Ipu
CTaLIMOHAPHOM peXXKUMe B pe3y/bTaTe IMPOXO0yKAeHus yepe3 JUHelHY0 1ierb? OObsCHUTbL MaTeMaThueCKU
Y 00BSICHUTD (DPH3MUeCKUI CMBICIT TIOMyUeHHBIX MaTeMaTHueCKUX BeIpakeHui. 26. OOBsICHUTE TIPOLIeYPY
VMMUTALMM C/TyyaliHOTO TpoLiecca € 3a/JaHHOW CIeKTPa/bHOM MJIOTHOCTBIO. 27. UTo Takoe (hopMHUpYOLLi
¢uneTp? 28. B Kakux Clyuasix IIyM, OrpaHWYeHHBIN TI0 TI00Ce, MOXKHO CUMTAaTh OebiM mrymom ? 29.
UTto Takoe 3KBUBa/IeHTHas LymoBas Iosioca ? Kak BbIUMCIISIeTCSl SKBHUBa/IeHTHas LyMoBas rosoca ? 30.
Kak cBsi3aHbI KOppesisiiuoHHasi (GYHKLIMSI BXOJHOTO BO3[eNCTBUSI U OTKIMKa JuHeiHo# ternu ? 31. Uto
Takoe onThMaiabHas cuctema ? UTo Takoe KpuTepud ontumanbHocTd ? 32. Kakue Kputepuu
OTNTUMa/IbHOCTH WCTIO/B3YIOTCS TIPH TTPOEKTUPOBAaHWH PaiMOTeXHUUeCKNX cucteM ? Kakue TpeboBaHus
TIPeAbSBISIOTCS K KPUTepUsiM ornTuManbHoCTU? 33. OOBsicHUTe TIpOLielypy ONTUMH3ALUU JIMHeHHbBIX
cucTeM IyTéM Tozioopa ux nmapameTpos ? 34. OObsiCHUTE TTPOLIeAYyPy ONTUMU3ALUHA CUCTEM T10 KPUTEPHUIO
MaKCUMH3aLUU OTHOIIeHus: curHan/iuyMm ? 35. OObsiCHUTe TIpoLieAypy ONTUMH3ALUU CHUCTEM TIO
KPUTEPUIO MUHUMH3AL[MM  CpefiHero Keapara ommbku ?  36. Knaccudukanms HemuHeHHbBIX
npeobpa3oBanuii ? 37. IIpsMoil MeTop WCC/ielOBaHUsI HeJWHEeMHBbIX TMpeoOpa30oBaHUN C/TydalHbIX
riporieccos ? 38. UeMy paBHO OTHOLLIEHMEe CUTHA/I/IIIYM Ha BbIXO/E 3BeHa, COCTOSALLero U3 KBaJpaTUuHOIo
JleTeKTopa U (QuibTpa HU3KUX yacToT ? 39. UeMy paBHO OTHOILLEHME CUTHA/I/IIyM Ha BBIXOZE 3BeHa,
COCTOSIILIET0 W3 JIMHEMHOTO [ieTeKTopa U (pusibTpa HU3KMX uvactoT ? TuroBbie 3ajauv: 1) Ha 1ens,
COCTaBJ/IEHHYIO U3 TI0C/IeZI0BaTe/IbHOTO COeIMHEeHNsI UHAYKTUBHOCTU L 1 conpoTtuBnenus: R Bo3zelicTByeT
HanpspkeHue X (t), TipecTaB/sitoiiee cob0i Oefblii IIIyM CO CrHeKTpasbHOM TIOTHOCThIO SO. Haiimute
Jucrnepcyio HarnpspkeHusi Y(t) Ha compotuBiaeHud R. 2) Ha Bxop mnocnenoBarenbHor RC-Lenu c
napamerpam# mienu: R= 2 kOwm, C = 0,5 Mk® Bo3eiicTByeT Oesiblii IIlyM CO CITeKTPalbHOW MIOTHOCTBIO,
pasHoii 0,5 (B(/2))/T'u.. OnpezenuTe CrieKTpaabHYO IJIOTHOCTH MPOLieCCa Ha ee BbIXOJe.

4 MeToanuecKue Marepuasibl
[nst obecrieueHus: npotiecca oOyueHMst U pelleHus 3afiau 0Oy4yeHUs! UCIOb3YHOTCSl CIeAyHolue
MaTepuarlbl:
— MeTOAMYeCKHe Marepuasbl, OINpefessoljie NpOoLefypbl OLIeHWBaHUSl 3HaHUM, YMEeHUH,
HaBbIKOB U (W/IM) OMbITa [esATeJbHOCTH, XapaKTepU3YIOLUX 3Tarbl (POP-MUPOBAHUSI KOMIIETEHLUMH,
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coriacHo 1. 12 paboueii mporpamMMBbI.

4.1. OcHoBHas /MTEparypa
1. Craructuyeckue MeToApl 0OpPaOOTKM CUrHA/IOB B PaIMOTEXHUUYECKMX CHCTeMax: YueOHOe
nocobme / Tucmenko B. WM. - 2007. 245 c. [DOnekrpoHHbi pecypc] - Pexum poctyna:
http://edu.tusur.ru/publications/2123, cBOOOHBII.
2. Teopusi u TexHuWKa mnepefaurd uHpopmaipu: YuebHoe mocobue / AkymunuueB FO. IL.,
bepurapat A. C. - 2012. 210 c. [OnekrtpoHHeli pecypc] - Pexum  gocTyna:
http://edu.tusur.ru/publications/1750, cBoOOgHBIA.

4.2. lonoHUTe/IbHAA IMTepaTrypa

1. JleBun B.P. TeopeTnueckrie OCHOBBI CTaTHCTHUECKOH paJIMOTEXHUKHU - 3-e U3[., Tiepepab. u
Jor. - M.: Paauo u cBsizb, 1989. — 654 c.: un. (Hammure B 6ubmorteke TYCYP - 32 3K3.)

2. TuxonoB B.U. CratrucTtiyeckasi pajioTexXHHKa: yueOHoe mocobue. — M.: CoBeTCKoe pa-Auo,
1966. — 677, [2] c.: un. (Hamuuue B 6ubmmoreke TYCYP - 8 3k3.)

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

4.3. Obs3aTe/IbHBIE YUeOHO-MeTOoJuYeCKHe MoCco0us

1. Craructiueckass pajuoTexHWKa W paguodu3vKa: YueOHO - MeToAMuecKoe Iocodue st
TipoBe/leHust 7abopaTopHbIX paboT U caMocTosiTeNbHOM paboThl cTyaeHToB / UymakoB A. C. - 2012. 30 c.
[SnekTponHsIii pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/1746, cBo6ogHBII.

2. Teopusi U TexHMKa Mepejaud UH@GopMmaLmu : MeToauueckre yKasaHMsl 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,
CBOOOIHBIM.

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 foctyma: http://edu.tusur.ru/publications/2120, cBo60HBIH.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE M MTOUCKOBbIE€ CUCTEMBI
1. 1. HayuHo-o6pa3soBarenbHbid noptan TYCYPa - http://edu.tusur.ru/
2. 2. bubmoreka TYCYPa - http://lib.tusur.ru/
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