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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 11 ot « 26 » 6 2018 r

JINCT COI'NTACOBAHU A
PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 00pa3oBareabHOro craHaapra Beiciiero oopasopanus (PI'OC BO) nmo HampaBieHUIO
noarotroBku (crnenuanbHocT) 11.03.01 Pagunorexnuka, yrepxkaennoro 06.03.2015 roga, paccMoTpeHa u

onoOpena Ha 3acemanuu Kadenper PTC « 26 » 06 2018 roma, mporokoia Ne 11 .
Pa3paboTuuk:
npodeccop kadenpsr kap. PTC B. U. Tucnenko

3aBexyrommii odecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast mporpamMma JUCIHUILIMHBI COINIacoBaHa ¢ (haKyJabTeTOM U BbITyCKaromeh kadeapoii:

Hexan 3uB® . B. Ocwuros

3aBenyromuii BEITyCKaroIen kag.

TOP A. A. T'enbuiep
DKCHEPTHI:

JlotieHT kKadeapsl paIHOTEXHUISCKUX

cuctem (PTC) B. A. I'pomoB
HoteHT xadenpsl

TEJIEeKOMMYHUKAIIUN U OCHOB

paguorexuuku (TOP) C. 1. boromornos
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

Llens Kypca cocTouT

B U3YYECHUU OCHOB CTAaTHCTUYECKOW TEOPUU CHHTE3a ONTHUMAILHBIX YCTPOMCTB 00OpabOTKU Mpu
pelIeHUH 3a7ad pa3jIuveHHs, OOHAPY)KCHHS M OIEHKH MapaMeTpPOB IOJIC3HBIX CUTHAJIOB NMPH HAIWNYUHU
MOMEX B CUCTEMAaX PaJMOCBSI3U, PAJAHOIOKAIINH, PAIMOHABUTAIINY;

B U3Y4YEHUH CITOCOOOB 00PaOOTKM CUTHAJIOB M TTIOMEX B YCTPOWCTBAaX OOHAPYKCHHUSI, pa3IMUCHUS U
OIICHKM HEM3BECTHBIX IMMApaMETPOB CHUTHAJIOB MPU HAJUYUKA IOMEXH B BHUAEC COOCTBEHHOIO IIyMa
MIPUEMHUKA.

1.2. 3agaum AMCHMIINHBI

—  H3YYUTh CTATUCTHUYECKYIO METOJIOJIOTHIO OMUCAHUS CITyYalHbIX CUTHAJIOB;

—  H3Y4YUTh CTAaTUCTUYECKUE CBOMCTBA M XapaKTEPUCTUKU CMECH PETYISIPHOTO CHUTHAJIA U
rayCCOBCKOTO LITyMa;

—  U3yYUTh B3aUMOCBS3b IapaMETPOB PETYISAPHOTO CUTHAllA M €ro YacTOTHO BpPEMEHHOM
KOpPENALUOHHON (QYHKIIHH,

—  U3YYUTh XaPaKTEPUCTUKU JTUHCHHOTO COITIAaCOBAHHOTO (PHIIBTPA M TIPUHITUIIBI €70 TOCTPOCHUS
JIJIS TUIIOBBIX CHUTHAJIOB;

—  H3YYUTh XapaKTEPUCTUKU U YCTPOWCTBA ONTUMAIBHOTO pa3iudyeHus: (0OHApYy>KEHHUs) CUTHAJIA
Ha (oHe myma;

—  U3YYUTh CHOCOOBI TOCTPOCHHUSI U AITOPUTMBI OOpPaOOTKM CHUTHAJIOB B ONTHMAIbHBIX
YCTPOMCTBAX OLIEHKH IapaMeTpOB CUTHaja

2. Mecto aucunniimubl B ctpykrype OITIOIIT
Hucnummna «Crartuctudeckas tTeopust paauorexuudeckux cucrem» (b1.B.OJ1.9) otHOcutes k
6moky 1 (BapuaTuBHAs 4acTh).
[IpenmecTByroUMMH  TUCUUIUIMHAMHY, (QOPMHUPYIOIIMMU  HayalbHbIE 3HAHUS, SBISIOTCS:
CrartucTuueckas TEOpUs paIUOTEXHUUECKUX CUCTEM, PaqoTeXHUUECKHE NENU U CUTHAIIBI.
[TocneayromumMu AMCUMITIUHAMMU SBISIOTCS: CTaTuCcTUYECKas: TEOPUS PAIUOTEXHUUYECKUX CUCTEM,
MHorokaHanbHbIe IU(PPOBBIE CUCTEMBI NTepeaun, PaanoTexHnyecKkue CUCTEMBI.

3. TpeOoBaHus K pe3yJbTaTaM 0CBOCHHMS AHCHUTIIUHBI

[Tponecc n3yueHust JUCUUIUIMHBI HalpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— OIIK-5 crnocoOHOCTBIO HCIIONB30BATh OCHOBHBIE MpPHEMbI OOpPaOOTKM U MpPEACTaBICHUS
AKCIEPUMEHTAJIbHBIX JIaHHBIX;

— TIK-4 ciocoGHOCTBIO MPOBOAUTH MPEIBAPUTEIBHOE TEXHUKO-3KOHOMHUYECKOE 0OOCHOBAaHUE
IIPOEKTOB PAJAUOTEXHUUECKUX YCTPONCTB U CUCTEM;

B pesynbrare u3ydeHus IUCHUIUIMHBI O0Y4atOIUNCs JOKEH:

— 3HaTh (U3MYECKKMHA CMBICI CTAaTHUCTUYECKUX XapaKTePUCTUK CIIy4allHBIX CHUTHAJIOB;
B3alMOCBS3b [TAPAMETPOB IOJIE3HOIO CUTHAja ¥ MapaMeTPOB €0 YaCTOTHO-BPEMEHHOW KOPPEISILIMOHHON
(GYHKIMH; TOCTAaHOBKY U METOJIOJIOTHIO PEIICHHUS 33/1a4 CTaTUCTUYECKOTO CUHTE3a ONTHUMAJIbHBIX CUCTEM
pasnuyeHus, oOHApYXEHHS MU OIEHKHM IapaMeTpPOB PAaTUOCHUCTEMax CBS3U , JIOKAIlMM W HABUTAIUY;
TUIIOBBIE CTPYKTYPhl CTAaTUCTUYECKU ONTUMAJIBHBIX YCTPOWCTB pa3iMu€HUs, OOHAPYXKEHHS] U OLIEHKH
napaMeTpoB paJIOCUTHAJIOB Ha (hOHE OEI0ro raycCoBCKOro IIyMa;

— yMeTb U3JIOKUTh TMOCTAHOBKY 3a/a4ll CHHTE3a ONTHUMAJIbHBIX YCTPOMCTB OOHapy>KeHus,
pa3NuYeHHs U OLEHKH IapaMeTpoOB CHTHAJIOB Ha (poHe IIymMa B TEPMUHAX CTaTUCTUYECKON Teopuu
MIPOBEPKHU TUIIOTE3 M TEOPUU OLEHOK; MPEACTaBUTh 000OIIEHHBIE CTPYKTYPHBIE CXEMbI OOHAPYKUTENS U
pasnuUMUTeNs AETEPMUHUPOBAHHBIX CUTHAJIOB M MOACHUTH MX PalOTy; OLEHHUTH BIHMSIHHUE MapaMeTpoB
pajvocurHaia U rayCCOBCKOM NMOMEXHM Ha MOTEHIUATbHbIE MOMEXOYCTOMYMBOCTH M TOUYHOCTH CHCTEM
PaanoCBA3H, JOKAIIMHU U HAaBUTALIUU.

— BJIAJeTh CYILIECTBYIOLIEH B Cpele CIECLUAIMCTOB TEPMHUHOJIOTHMEH I CTaTUCTHYECKOU
OIMCAaHHUS CBOMCTB CUTHAJIOB M IIOMEX Ha OCHOBE METOOB CTATUCTUYECKON PATUOTEXHUKHU

4. O0beM TMCHHMILIMHBI M BBl Y4e0HOH padoThl
OOmast TpyAOEeMKOCTh IUCIHILIMHBI cocTaBisieT 4.0 3a4eTHBIX €AWHUIBI U TPEACTaBICHA B
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Tabnure 4.1.
Tabnuna 4.1 — TpymoeMKOCTh AUCITUTUTHHBI

Bunbl yueOHOI nesTenbHOCTH Bcero uacos CemecTpsl
5 cemectp 6 cemectp

AynuTopHbIe 3aHATHS (BCETO) 16 10 6
Jlexuun 8
[IpakTuyeckue 3aHATUSL 8 2 6
CamocrosTenpHas pabota (Bcero) 124 62 62
[IpopaboTka JIEKIIMOHHOTO MaTepuaa 5 5 0
CamocTosTenbHOE H3yuyeHue TeM (BOIIPOCOB) 87 57 30
TEOPETUYECKON YacTH Kypca
Bcero (6e3 3x3amena) 140 72 68
IToxroroBka u cmaya 3ayera 4 0 4
OO6mast Tpy10€MKOCTb, 4 144 72 72
3aueTHbIe EquHAIIB 4.0

5. ConepxaHue IMCUMILIUHBI

5.1. Pa3aennl IUCHUILINHGBI M BUALI 3AaHATHI
Pa3znenbl AMCHUIUIMHBI U BUJBI 3aHATUN TTPUBEACHBI B Ta0uIe 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIMHEBL U BUABI 3aHATHA

(] R . } . o 0]
HaspaHus pa3ienoB QUCIUILIMHBL =SR2 8p58d 2882238 =
5 cemectp
1 MaremaTu4eckue MOJIENIA CUTHAJIOB U 3 0 17 20 OIIK-5
OMeX B PaJMOTEXHUUYECKUX CUCTEMax
2 OCHOBBI CTaTUCTUYECKOM TEOpUn 5 2 45 52 OIIK-5, TIK-4
OOHapYyXEHUS ¥ pa3IMuCHHs CUTHAJIOB Ha
done momexu
Hroro 3a cemectp 8 2 62 72
6 cemecTp
3 OCHOBBI CTATHCTUYECKOU TEOPUH OIIEHOK 0 6 62 68 OIIK-5
HEHM3BECTHBIX NTAPaMETPOB CUTHAJIA TIPH
HaJIMYUK TIoMeX. Pa3pernienue curaasioB 1o
napaMeTpam.
Hroro 3a cemectp 0 6 62 36
Uroro 8 8 92 108
5.2. Conep:kanue pa3aejioB JTHCHUILINHBI (110 JIEKIHUAM)
ConeprxaHue pa3enoB JTUCHUIUIMH (110 JIEKLIUSAM) IPUBEICHO B Tabuie 5.2.
Tabnuna 5.2 — Coneprkanue pa3iesoB JUCIUILUIMH (TT0 JICKITUSM )
f o]
Ha3zpanus pasznenos CozeprkaHue pasaesnoB TUCHHUILIAEGI (110 nekmuam) 3 £ 8. = & e
5 cemecTp
1 Maremarnueckue Knaccudukanus curnanos u cooduiennit. yHkuus 3 OIIK-5
MOJIETIM CUTHAJIOB U pa3nuuus CUTHAJIOB. YacTOTHO-BpeMEHHas
HIOMEX B KOPPEIALUOHHAs (PYHKIUS Y3KOIIOJIIOCHOTO
pPaIuOTEXHUYIECKHIX pazuMocHrHana u ee cTpykrypa. @yHkuus
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CUCTEMax HEOTpeIeTICHHOCTH PaInOCUTHAJA U CBA3b €€
apaMeTpoB ¢ apaMeTpamMH paJuoCUrHaia.
[Tpuntun vHeonpeneneHHocTH. [IpuMepsl GyHKITHH
HEOIPEIEICHHOCTH IIPOCTHIX U CIOKHBIX
UMIYJIbCHBIX CUTHANIOB. CTalliOHapHAs rayCcCOBCKas
ciydaiiHasg nmomexa. bensiit mym. Craructuueckue
cBOiicTBa orubaronieit u (ha3pl CMECH PEryIIpHOTO
CHTHAJIa U TayCCOBCKOM MOMEXH.

Hroro
2 OcHOBBI OO011ast xapakTepuCTUKa 33]1a4 CTaTUCTUYECKON 5) OIIK-5
craructuieckoit reopun  Teopun PTC. CornmacoBaHHbIN TUHEHHBIN QUITBTP:
oOHapyXeHus U MMIYJIbCHAs PeaKLUsl U KOMIUIEKCHAsl YaCTOTHAs
pa3IMueHusi CUTHAJIOB Ha XapaKTepUCTUKA COIIaCOBaHHOTO (puibTpa; hopma
¢done nmomexu CUTHAJIa Ha BBIXOJIE M OTHOLIEHHE YPOBHEN CUTHAJA K

IIyMY Ha BBIXOJI€ COITIACOBAHHOTO (DUIIBTPA.
[TpumMeps! MOCTPOSHHSI COTIIACOBAaHHBIX (DUITBTPOB:
GWIBTP AJIS IPSAMOYTOJIBHOTO PAJMOUMITYIIbCA C
IPSIMOYTOJIbHON Oru0aroIeit; 11 NpsIMOyroJIbHOIO
paguouMIyibca ¢ pa3oko0BONM MaHUITYIALIUEH
(®KM), bunbTp Ui HavKu KOT€PEHTHBIX
panuouMnyibcoB. baliecoBckas TeopHst CHHTE3a
ONITUMAJIEHOTO TIPUEMHHKA - PA3THUUTEIS
(oOHapyKuTelNs) CUTHAJA PU HAIUYHH TTOMEX:
(bYHKIUS TIOTEPh; CPeHU OailecoB PUCK; OTHOIIICHHE
npasaonofoous. CTpyKTypa OlTUMaIbHOTO
MPUEMHUKA — pa3IuauTeNst (0OHAPYKUTES)
JIETEPMUHUPOBAHHOT'O CUTHAIA Ha (oHe Gesoro
rayccoBa IIyma: KOppesiiIHOHHBIN TPHEMHUK U
HNPUEMHHK C COTTIACOBAaHHBIM (PUIIBTPOM.
CrarucTideckre XapakTepuCTHKa KauecTBa
pas3yIndeHus: 1 OOHAPYKEHHUSL.

Hroro 5
Hroro 3a cemectp 8
Hroro 8

5.3. Pazaesbl AMCHMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3M ¢ 00ecneYnBAK UMY (TPeabIL Ty IIUMH)
U o0ecneyrBaeMbIMH (IMOC/TEAYIOIIUMH) TUCHUILIHHAMHA
Paznensl MUCHUTUIMHBI U MEXIUCHUIIIMHAPHBIE CBSI3U ¢ 00ECTIEUYUBAIONTUME (TIPEIBITYITIMHI) U
obecrieunBaeMbIMH (ITOCIICTYIOIINMH ) TUCITUTUTHHAMH TTPEJICTABICHBI B Ta0mIe 5.3.
Tabnuua 5.3 — Paznensbl IUCIUTUTMHBI B MeXKAUCIUTIITMHAPHBIE CBS3H

Ne paznienoB TaHHOW NUCIUIIIAHBL, IS
KOTOPBIX HEOOXOMMO U3yUeHUE

HayuMeHOBaHME TUCIUILIMH 00€eCIIeunBaroOUINX U 00eCIeYNBAEMBIX
JMCIIUTUINH
1 2 3
[IpenmecTByromue TUCUUTLIAHBI
1 Craructuueckast Teopus paguOTEXHUYECKUX CUCTEM + + +
2 PagnoTexHuYeCcKHeE e U CUTHAIE] + +

[Tocnenyromme TMCUUTUINHBI

1 Craructudeckas Teopus paIluOTEXHUUECKUX CUCTEM + + +
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2 MHorokaHajgbHbIe IIU(PPOBBIE CUCTEMBI MTEpeIadn + +

3 Pa,Z[I/IOTeXHI/I‘ICCKI/Ie CHUCTCMBI + +

5.4. CooTBeTCcTBHME KOMIIETEHIUI, GOopMHUPYeMbIX NPU U3YyYEHHH TUCUMILIMHBI, U BU/I0B 3aHATHH]
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPH HM3YYEHUH AUCHUIUIAHBI, ¥ BUIOB 3aHATHHA
MPEACTABICHO B Ta0muIle 5.4.
Tabmuma 5.4 — CooTBEeTCTBHE KOMIIETECHIMH, (OPMHUPYEMBIX MPH H3YYEHUH AUCHUIUIMHBI, ¥ BHJIOB
3aHATHH

= Busl 3aHsaTH

=g ®opMbl KOHTPOJIS
) . < PR} . < . .

= F a8 = U = &%

Komme
Jle
K

o

I1K-5 + + + KonTpomnsHas padora, Jlomaniaee
3ajanue, BeimonHenmne
KOHTPOJIBHOM paboThl, Onpoc Ha
3aHATHAX, TecrT,
HuddepennmpoBaHHbIi 3a4eT

[1IK-4 + + Jlomamnaee 3aganue, Koncnekr
camonoaroroBku, Onpoc Ha
3aHATUAX, TecT,
JuddepeHupoBaHHbIN 3a4eT

6. UaTepakTuBHBIE MeTOAbI U (GOPMBI OPraHU3aNNH 00y4YeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHble padoThI
He npenycmorpeno PYIIL.

8. IlpakTHyeckne 3aHATHA (CEMHUHAPDI)
HanmeHoBaHue MpakTHUECKUX 3aHATUH (CEMHUHAPOB) MpUBEAEHO B Tabauue 8.1.
Tabnuua 8.1 — HaumeHoBaHMEe MpakTHUECKUX 3aHATUHN (CEMUHAPOB)

) o]
HasBanus pasnenon HanmeHOBaHHe MPaKTHUYECKHX 3aHATHi (cemuHapos) | S £ 2 = & >
5 cemecTp
2 OCHOBBI CornacoBaHHBIN JIMHEHHBIN QUIBTP. 2 [1K-4
craructudyeckor Teopun  KoppensiunoHHbli nprueMHUK. ONTUManbHBIN
oOHapyXeHUs 1 OaifecoBCKHii pa3nuuuTenb (0OHAPYKUTETh) —

pa3JINYEHUs CUTHAJIOB HA CTPYKTYpa M XapaKTEPUCTUKH KayeCcTBa.

HE IOM
(ore nomexu Hroro 2
Hroro 3a cemecTp
6 cemecTp

3 OCHOBEI IlocTaHOBKa 3a/1auy CUHTE3a ONTUMAIILHOTO 6 OIIK-5
CTaTUCTUYECKOM TEOPUU  M3MEPUTENIST HEM3BECTHOTO MapaMeTpa pauoCUrHaa
OILICHOK HEU3BECTHBIX Ha ¢oHe rayccoBckoro nryma.llpumep pemienus
napamMeTpOB CHTHAJIA IPH  33]1a4d CUHTE3a ONITUMAIBHOTO U3MEPUTEIIS
HAJIIMYUU [IOMEX. HauaTbHOU (ha3bl IE€TEPMUHUPOBAHHOTO
Pazpemenne curnanoB o paauocurHaina Ha ¢poHe 06e10ro rayCCOBCKOTO Myma.
mapamer .

paMeTpam Hroro 6

Hroro 3a cemecTp

Hroro

9. CamocrosiTesibHasA pabdora
Buasl camocrosiTenbHON paboThl, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETEHIINH PE/ICTABICHBI B
Tabmuue 9.1.
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Tabnuma 9.1 — Bubl caMocToATeNbHOM paboThl, TPYAOEMKOCTh B (hOpMUpPYEMbIe KOMIIETEHIHH

Bunsl camoctosTenbhoii X £ 4 2 % E
Hasganus pasnenos g 23 5 & = z @opMBbI KOHTPOJIA
paboThI ~ o o 5 o <
5 cemectp
1 Maremarudeckue CamocTosTeTbHOE 17  OIIK-5 JlomarmHee 3aganue,
MOJIEJIA CUTHAJIOB U u3ydeHue TeM (BOIpOCOB) Omnpoc Ha 3ansaTusx, Tect
IIOMEX B TEOPETUYECKON YacTH
pPaIuOTEXHUYECKUX Kypca
CUCTEMAX Viroro 17
2 OcHOBBI CamocTosTenbHOE 40 OIIK-5, [duddepeHurpoBanHbINH
CTAaTUCTUYECKOM TEOPUH  U3YYCHHE TeM (BOIIPOCOB) I1K-4 3auer, [lomaniHee 3aganue,
OOHapy>XeHUs U TEOPETUYECKON YacTH Omnpoc Ha 3ausTusx, Tect
pa3irueHusl CUTHAJIOB Ha  Kypca
HE TIOMEXH
(ore mome [IpopaboTka JIeKIIMOHHOTO 5
marepuala
Hroro 45
Hroro 3a cemecTp 62
6 cemectp
3 OcHOBHI CamocrosTenbpHOe 30 OIIK-5  Bemonnenue
CTaTUCTUYECKON TEOPUU  H3ydeHHUE TeM (BOIPOCOB) KOHTPOJILHOU paboTHl,
OLICHOK HEU3BECTHBIX TEOPETHUYECKON 4aCTH JuddepenunpoBaHHbIi
napaMeTpoB CUTHANA MPH  Kypca 3auet, KoHTponpHas
HAJTMYUU TIOMEX. ta, Onpoc H
al OMe [TonroToBka u cia4a 3aueta | 32 pabora, Onpoc Ha
Pa3pemenne curnaios no 3aHATUSX, TecT
napameTpam. Hroro 62
Hroro 3a cemectp 30
[ToxroroBka u crada 3adera 4 JuddepenunpoBaHHbIi
3a4eT
Hroro 128
10. KypcoBoii npoekTt / KypcoBasi padora
He mpenycmorpeno PVYIL

11. PeiiTuHroBasi cucreMa /iJisi OEHKH yCIeBAeMOCTH 00y4aromXxcsi
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. Y4yeOHO-MeTOAUYECKOE M MH(OPMALIMOHHOE 00ecrieYeHre JUCHMIITTUHbI

nocobue / Tucmenxko B. H. -

12.1. OcHoBHas JquTEpaTypa
1. Craructudyeckue MeTonbl 00pabOTKH CHUTHAJIOB B PAJIMOTEXHHUYECKHUX CHCTEMax: Yd4eOHOe

2007. 245 c.

http://edu.tusur.ru/publications/2123 (nara o6pamenus: 29.06.2018).

2. Jlunkun W.A. OcHOBEI

12.2. lonoHuTEIBHAS IUTEPATypa
1. TlepoB A.M. Craructuueckas TEOpHs PaJUOTEXHHUUECKHUX CHUCTeM. YueOHOoe mocobue s
By30B. — M.: Panmnorexnmnka, 2003. - 398 c. (Hanmuuue B 6ubmotexke TYCYP - 21 5k3.)

[OnexTpoHHBIN pecype] -

CTaTUCTHUYECKOMI pPaanOTCXHUKU,

Pexxum nmocryna:

Teopur UHGPOpPMALUU H

konupoBaHus. - M.: Cos. paguo, 1978. — 235 c. (Hanmuuue B 6ubmuorexke TYCVYP - 19 3k3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKHne Moco0us
1. Craructuueckass Teopus paJdOTEXHHYECKUX CHCTEM: YueOHO-METOAMYECKoe mocolue Mo
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MPAKTUYECKUM 3aHATHSAM U OpraHu3alMy caMOCTOSTeNbHOU paboTsl no kypey / Tucnenko B. U. - 2011.
43 c. [OnexTponnblii pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/2120 (mara obpareHus:
29.06.2018).

12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS ISl JIMI] C OTPAHNYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI M
HHBAJINI0B

Y4eOHO-METOMUYECKUE MaTepPHAIIBI JIJIsi CAMOCTOSTEIPHON U ayAUTOPHON PabOTHI 00yJaroIIMXCs
W3 YKCia JIMI ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI 1 MHBAJUIOB MPEAOCTABISIIOTCA B (hopmax,
aIaTUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCIIPUSATHUS HHPOPMAIIHH.

JLJ1s1 JIMI ¢ HAPYIIIEHUSIMU 3PEeHUsI:

- B (hopMe PNIEKTPOHHOTO IOKYMEHTA;

— B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JlJ1st I ¢ HAPYIIEeHUSIMU CJIyXa:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

Jlais1 U1 ¢ HAPYIIEeHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (hopme.

12.4. IlpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3ydeHUH NUCUUIUIMHBI PEKOMEHAYETCS UCMONB30BaTh 0a3bl JAHHBIX, MHPOPMALIMOHHO-
CIIPABOYHBIE 51 TIOUCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CTh JOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TeXHHYECKOE 00ecneyeHue TUCHHMILINHBI U TpedyeMoe MPorpaMMHoe
o0ecreuenue

13.1. O6uue TpedoBaHNSs K MATEPHATbHO-TEXHMYECKOMY M NPOrPAMMHOMY 00ecredeHn 0
AMCUMILINHBI

13.1.1. MarepuaJIbHO-TEXHHYECKOE M IPOrPaMMHOe o0ecredeHne VI JTeKINOHHBIX 3aHATHI
Jnis mpoBenieHUs 3aHATUN JIEKIMOHHOTO TUIA, IPYIMIOBBIX U WHAMBHUIYAIbHBIX KOHCYIBTALIMM,
TCKYLIECTO KOHTPOJIA U HpOMC)KyTO‘-IHOfI aTTCCTAllMU HCIIOJIB3YCTCHA yqe6Ha${ AyIUTOpHA C KOJIUYCCTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 000opynoBaHHas JTOCKOM M CTaHAApTHOW yueOHOM Mebenbio. MMeroTcs
JEMOHCTPAIIMOHHOE O0OpyIOBaHUE M Y4eOHO-HAISAHBIE TOCOOUs, 00ECIeUMBAIOIINE TEMaTHYECKHE
WITIOCTPALUH T10 JICKIIMOHHBIM pa3ziesiaM JUCLIUIUINHBL

13.1.2. MarepuaJIbHO-TEXHHYECKOE M IPOrpaMMHOe o0ecredeHue I MPAKTHYEeCKUX 3aHATHI

VYuebHas naboparopust HHGOPMAIIMOHHBIX TEXHOJIOTUH

ydeOHasi ayIuTOpHs IS TPOBENSHHs 3aHATHH MPAaKTUYECKOTO THIIA, ydeOHas ayJuTopus s
MIPOBENICHUS 3aHATUN 1a00OpaTOPHOrO THIA, TIOMEIIEHHE Ul KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS
KYpCOBBIX paboT)

634034, Tomckas obmacte, . Tomck, Bepmnnuna ynuua, a. 47, 423 ayn.

Onucanue uMmeroIerocs 000pya0BaHUs:

- locka marautHO-MapkepHass BRAUBERG;

- LMC-100103 Dxpan ¢ snexrponpuogom Master Control Matte 203*203 cm White FiberGlass,
YyepHast Kaiima 1o epuMeTpy;

- [Ipoextop NEC «M361X»;

- CucremHslii 6110k (16 mit.);

- Monuropsi (16 mrt.);

- Kommnbrotep;

- Kommuiekt crienmanu3upoBanHO#N yueOHOM Mebemnu;

- PaGouee mecto mpenogaBares.

[TporpamMHOe oOecnieueHue:

— Microsoft Windows 7 Pro

— OpenOffice

CornacosaHa Ha noprane Ne 35792 8



— PTC Mathcad13, 14

13.1.3. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe oOecredyeHne IJIsl CAMOCTOSTEeIbHOM padoThl
Jns camocTosATeIbHON pabOThl MCHOJB3YIOTCS Y4eOHBIC ayaIuTOpUH (KOMITBIOTEPHBIC KJIACCHI),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6macTb, . Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas o6aacTh, I. ToMmck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTb, . Tomck, Bepimmauna ynuna, 1. 74, 207 ayn.

CocraB 000pyn0OBaHuUs:

- yueOHast MmeOerb;

- komnbioTepsl kiaacca He Huxe [I9BM INTEL Celeron D336 2.81T. - 5 it

- KOMIBIOTEPHI MOAKIIOUEHBI K cetn «VHTepHeT» M 00ecrnedynBaroT JOCTYH B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPey YHUBEPCUTETA.

[lepeuenp nmporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe o0ecreyeHne TUCHUIIMHBI JJIsl JIMI[ ¢ OTPAHMYEHHbIMHU
BO3MO’KHOCTSIMM 310POBbSI  HHBAJIU/10B

OcBoeHME IUCUUIUIMHBI JINIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMM 30POBbS W WHBaJIUIaMU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUEHHs OOILIEro U CIelnaabHOrO Ha3HAUYEHUSI.

[Tpr 3aHATHSAX ¢ OOydYarOUIMMHUCSH € HAPYLIEHHSIMH CJIyXa MPEeJyCMOTPEHO MCIOIb30BAHUE
3BYKOYCHUJIMBAIOIIEH amnmaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYIHMX TEXHMUYECKHX CPENICTB
npuema/mepenauu ydeOHOW HMH(pOpMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI MpErnojaBaHUs
U1 00y4aroIMXCsl ¢ MHBAJIMIHOCTBIO, MOPTATUBHOM MHAYKIIMOHHOM CUCTeMbl. YdeOHas ayquTopus, B
KOTOpPOW 3aHMMAIOTCSl OOyyaroliuecss ¢ HapylIeHHEeM cilyxa, 00OpylOoBaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOM, BUICOTEXHUKOU, NIEKTPOHHOHN JOCKOH, MYIBTUMEINHHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOLUIMMHCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHHE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPUSIX BO3MOKHOCTH ITPOCMOTPA YAAJIEHHBIX 00BEKTOB (HalpUMep, TEKCTa
Ha JIOCKE WM Cllaiifia Ha SKpaHe) MpH MOMOIIM BUAECOYBETUUUTENEH 17151 KOM(OPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX cC OOy4arOIIMMHUCA € HApPYLIEHMSIMM OIIOPHO-IBMIaTeIbHOIO ammapara
UCTOJB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOJA HMH(OpPMAIMM U JAPYrHe TEXHUUYECKUE CpelCTBa
npuema/nepenadd yueOHOM MHQPOpMalMKM B JOCTYNHBIX (hopMax, MOOMIBHON CUCTeMBbl OOy4YeHHs MAJis
JIOZIEN ¢ UTHBAJIMJHOCTBIO.

14. Ouenouynbie MaTePUAJIbI 1 METOAUYECKHE PEKOMEHIAMHU 110 OPraHU3AIUN U3YYeHUs
JTUCIUIIINHEI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHAJTOB U METOAUYECKHE PEKOMEHAAIM U
21.]'[5[ OLOCHKU CTCIICHHU C(l)OpMI/IpOBaHHOCTI/I nu ypOBHH OCBOCHMUHA 3aerHJ'IeHHBIX 3a JIHCHI/IHJIHHOﬁ
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOYHbIE MAaTepUAJIbl B COCTABE:

14.1.1. TecToBbI€ 3a1aHUA

1 X (t) - cnyuaiiasiit o
ananorossiii curuan; X, = X (t,) j Xy - W (X ) dx,

CornacosaHa Ha noprane Ne 35792 9



- CJIy‘-I&fIH&SI BCJIMYHHA - 3HAYCHUC
CHUIHalla B ,I[PICerTHBIfI MOMCHT

Bpemenn [y . Kakoe n3 ykazaHHBIX
COOTHOIIICHUI OTPEEISACT CPeIHEe
3HAYCHHUE CIYYaiHOTO CUTHAJIA.

W (X, ) - motHOCTS

BepoATHOCTeH curHana B K - i
MOMEHT BPEMEHHU.

1

N1

n
—Z Xk ,rae N - 4yucno onbiToB

n
D X W (%)
k=0

X *W (X))

X (tk) - cayuaiinblil
OUCKpemHblll BO BDEMEHU CUTHAJ
(HampspDKEHUE Ha PE3UCTOPE),
MPUHUMAIOIIUN B KaXKIbIH
JTMCKPETHBI MOMEHT BPEMEHH J[Ba

BO3MOXHBIX 3HaueHus: X; = 2B u
Xy = 4 B ¢ BeposTHOCTAMU
B = 0.4u b= 0.6. Boruuciure

MaTEMaTHU4YCCKOE OKHUIaHUE mX

ATOTO CUTHAaJa ISl TPOU3BOJIBLHOIO
JIUCKPETHOTO MOMEHTa BPEMEHH.
3HAYEHUH .

m, =32 B

m, =1.6 B

m, =0.5B

x(t) 1
A

x(t) 2
[y

(0 )
ww
r

Beimie B omHoM Maciitabe
MOKAa3aHbl TPU THUIUYHBIX 3aMMHCHU
JUIs Tpex CTallMOHAPHBIX
CIyYallHBIX CHUTHAJIOB. YKAXKHUTE
IIPaBUJIBHOE  COOTHOLICHUE  JUIS

umpud  A7;  HOPMHPOBAaHHBIX

BPEMEHHBIX  aBTOKOPPEISILIUHHBIX
(YHKIUI 5TUX CUTHAJIOB.

At > A1y > A1y

At > Aty > A1,

Aty > At > Aty

Aty > A7 > A1y

x(t) 1
A

Ay > AQ, > AQy

At > Aty > Aty

CornacoeaHa Ha noptane N2 35792
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x(t) z
AQ, > A > AQ,
t
X(t,
j\\.—/\f\“)Lf\\‘i_/_\f'_‘v
r
Ha ocuumiorpammax B
OJTHOM MacITade MoKa3aHbl TPU
TUIIUYHBIX 3aIIUCH U1 TPEX
CTallMOHAPHBIX CTyYaiHbIX A <ALy <AQ,
CUTHAJIOB. YKQ)KUTE MPABUIIBHOE
COOTHOIIEHUE J1JIs1 LIMPHUH
CHEKTPAIbHBIX (PYHKIHHA
(sHepretHyeckux crekTpos) AC);
STUX CUTHAJIOB.
xtt) 1 D, >D;>D,
N T
. D, > D, > D;
x(t) 2
AAANAN Da ey
r
x(t) 3
WM\_A
t
Beire B onHoM maciirabe
MOKa3aHbl TPU TUIMUYHBIX 3alIMCHU D2 > Dl > D3
JUISL TPEX CTAllMOHAPHBIX
CIIyYaHBIX CUTHAJIOB. YKaXKUTE
IIPABWJIBHOE COOTHOIIECHUE AJIs
JIUCIIEPCUM ITUX CHTHAJIOB.
Kakoe u3 yka3aHHBIX clipaBa ©
COOTHOIIICHUH ONPEACIISIET KS (2-) = I S(t) . S('[ - T) dr
BPEMEHHYIO aBTOKOPPEISALIMOHHYIO o
(GYHKIMIO JTIE€TEPMUHUPOBAHHOTO -
CHUT'HaJ1a S(t) KOHCYHOU Ks (t) — J S(t) . S(t _ T) dt
JUIUTEIBHOCTH. S
0
K(7) = j s(t)-s(t —7) dt
—00
o0
K(7) = j s(z)-s(t —7) dt
—00

Yro ecTh 0aza

HIupuna orubaroreii BpeMeHHOI

paauocursana’? ABTOKOPPENAIMOHHON (DYHKIIMH paAlOCUTHAIA

DddexkTruBHAs TPOTHKEHHOCTH CUTHAJIA

CornacoeaHa Ha noptane N2 35792



IIpou3sBeneHne MUPUHBI YACTOTHOTO
CIIEKTPa CUTHAJA Ha €ro JUIMTEIBHOCTh BO
BpEMEHU

[IInprHa 4aCTOTHOTO CIIEKTpa
pazuocursana

8 Nmeem noiaHOCTHIO
W3BECTHBIN I€TEPMUHUPOBAHHBIN

OO0ecneunBaeT HAaUMEHBIIIEE UCKAXKCHUE
ITIOJIC3HOI'O CUI'HaJla Ha CBOEM BbIXOJC

curnan S(t) , mocrynarommii na
BXOJ1 JIMHEHHOTO (PUIIBTPa B CyMMe

MakcuMalibHO YCTPAHACT BJIUMAHUC LIIyMa
Ha II0JIC3HBIN CUTHAI

¢ 6enbiv mymom N(t) . Kakyro
3a7ja4y peIIaeT COrIacOBaHHbIN C

O0ecrieyuBaeT Ha CBOEM BBIXOJIE
MaKCHMAaJIbHOE OTHOIIEHUE YPOBHS ITOJIE3HOTO
CUTHAJIA K IIIYMY

CUTHAJIOM JIMHEHHBIA QrIBTP?

OOGecneunBaeT B HEKOTOPHI MOMEHT
BPEMCHH HAMOOJIBIINN YPOBEHB MOJIE3HOTO
CUTHAJIa Ha BBIXOJIE.

9 Komruiekcuag yactoTHast

K,y (io) =k -S(im)- €% 21,

XapaKTepUCTHUKA K cdb (iw)

COIIaCOBAaHHOT'O JIMHEHHOTO

K p(i®) =k-S" (i) €' ty> 1,

(bunpTpa CcBsI3aHa ¢ KOMIUIEKCHBIM

K (@) =k-S"(i0)-e7% 1, <7,

cextpom S (I®w) monesnoro

curnana S(t) mmmrensHoCTBIO 7,

CJICAYIOIUM COOTHOUICHUCM
(k =const)

K (i) =k -S"(iw) - €% ty > 7,

10 NmnynecHas peakuust

h,(t)=k-s(t;+1); ty=>7,

hcqb (t) dunbrpa cormacoannoro ¢

h,(t)=k-s(t,-1);t, 27,

curnanom S(t) mmmrensHOCTBIO 7,
oTIpe/ieNieHa COOTHOIIEHHEM

h,(t)=k-s(t,-1); ty<z,

(k =const; t; =const)
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11

4|

X;
TOC|,
W| Lsid

Lo — afo——

2 =2-107°

TOC
S [

()
)

o — e — -

4

YC — ycTpoicTBO
CHUHXPOHHU3AIIH.
Ha puc. mnoka3zana cTpykTypa
ONTUMAJIBHOTO  PA3JIUYMUTENA  JABYX
MOJTHOCTHIO U3BECTHBIX

feTepMUHUPOBaHHbIX curHanos Sy (1)
u S, (t) na pone Genoro rayccosckoro
myma. Jns sxoanoro curnana Y(t)
BO3MOYKHbI nBe THTIOTE3bI
Ho :y(t) =so(t) +n(t) nam
Hy :y(0) =s,(t) +n(t).
ITone3nsle CUTHAJIBI:

paarnONMITYJIbChI C HpOCTOﬁ
MOI[y.J'ISIHHGﬁ : JJIUTCIIBbHOCTD

7, =1mc n avmmuryna A=1mB.
YpOBeHb cucHanbHOU KOMIIOHEHTHI B
CUTHAJIC Z;g, ecimMm  Ha  BXome
peanuzosanace eunomesa Hp, mmeer
BEJIMUUHY:

2,=05-10""

2, =05-107°

2 =05-10"°

12

B cxeme onTUManIbHOTO
pa3IUYUTENS IBYX MOJTHOCTHIO
u3BecTHbIX curHanos Sy (1) u

S, (t) Ha doue rayccosckoro Genoro

Brrunraroiiee ycTponcTBo

nryma

I'OC — renep-p onopH.
CUTHAJIA;

YC - ycrp-BO

Cymmarop

CUHXPOHHU3alINN

2

LIt

- — s

YMHOXUTENDb

x| Lsiar

ND) v ve -
TCC)
So(D)

S = = o

2y

Henutenb
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CJICAYCT IPUMCHHUTL B

Ka4eCTBE y3J1a :

13

[TpuMeHeHHE CIIOKHBIX
PaZMOCUTHAIIOB C OOJBIION 0a30i
tuna JIYM u ®KM no3BossieT npu
ONTUMATBLHON 00paboTKe

HE UMEET IPEUMYLIECTB 10 CPABHEHMIO C
CUTHAJIAMM C IIPOCTOM MOAYIIALIMEN

HOJIyYUTh Y3KUH 110 OCH BPEMEHH MUK
BBIXOJJHOT'O CUT'HAJIA 10 CPABHEHMIO CO CIIy4aeM
IIPUMEHEHHUS CUTHAJIA PABHOM JJIMTEIIBHOCTH U C

IIPOCTON MOAYJISILIUEH

MOJYYHUTh IPEUMYIIECTBA B pa3peIICHUH
CHUTHAJIOB 110 YaCTOTE U BPEMEHHOM 3a/1epiKKe
TOJILKO TIpH OosbiioM otHomeHun C/11

YBEJIIMYUTHh JJIUTEIBHOCTh HMITYJIBCHOTO
CUTHAJa C  OJHOBPEMCHHBIM  pacIIUpEHUEM
9aCTOTHOTO CHEKTpa, 9TO obecrieunt
dbopMupoBaHuE Ha BBIXO/IE YCTPOHUCTBA 00pabOTKU
Y3KOTO IMHKA BBIXOJHOTO CHTHAja IO YaCTOTHOU U
BPEMEHHOU OCH, T.C.

14

[IIupuHa rI1aBHOTO CEUECHUS
(YHKIMY HEONPEEIEHHOCTH
PaaOCHUTHAJIA T10 YACTOTHOM OCHU

ImponopuuoHajibHa MIMPUHE YaCTOTHOI'O
CIICKTPA paaro CUIHalia

0o0paTHO MPOTMOPIIMOHATBHA
MPOU3BENICHUIO JIIUTEIBHOCTH PaJUOCUTHATA Ha
HIAPUHY YaCTOTHOIO CIIEKTpa

00paTHO MPOTOPITUOHATBHA ITUTESIBHOCTH
pajuocHurHaia

MPONOPIIMOHANIbHA BEJTMYUHE Oa3bl
pajuocurHaia

15

[IIupuHa rI1aBHOTO CEUYECHUS
(GYHKIMY HEONPEIEeIEHHOCTH
paaroCHUrHalIa M0 BPEMEHHOW OCH

MPONOPIIMOHANIbHA BETMYUHE Oa3bl
paguocHurHaia

o0paTHO MPONOPITMOHATbHA IIIUPUHE
YaCTOTHOTO CIIEKTpa pauOCUTHAIA

o0paTHO MpoTMOpIIMOHATBHA
MIPOU3BENICHUIO JIIUTEIBHOCTH PaUOCUTHATA HA
HIAPUHY YaCTOTHOI'O CIIEKTpa

MPONOPIMOHATbHA IIUPUHE YACTOTHOTO
CIEKTpa pajiuo CUTHaja

16

Kakue cmamucmuueckue
napameTpbl OIIEHKH HEM3BECTHOTO
napameTpa CUrHajia ONnpeesisitoT
KauyeCTBO DTOU OIIEHKU

CrartucTuueckoe cpeiHee 3HaueHue
Pa3sHOCTU MEX Ay UCTUHHBIM 3HAYEHUEM
napaMeTpa M OLIEHKOM 3TOro IapameTpa

Jlucniepcus olieHKU

CornacoeaHa Ha noptane N2 35792
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Pa3noctb MCKAY UCTUHHBIM 3HAUCHUCM
rapaMeTpa v OLICHKOM

Cpennuii kBapaT MOTPEIIHOCTH (OIMIHUOKH )

17 MeTtoa HauMEHbIINX
KBaJ[PaTOB MCIIOJIB3YIOT JIJIs

OO6HapyxeHHs MOoJIe3HOro CUrHajna Ha pone
yma

pe€UICHusA 3ada4

CriaxuBaHHs HAOTIOIAEMOTO CITy4aitHOTO
CUTHAJIA ¥ OI[EHKN HEU3BECTHBIX MapaMeTpOB
CIIa)XKeHHOM (PyHKIMM (CUTHAJIA)

Pazangenns curuainon

Pa3pemenns curnanos

18 Jl1st SKCIIEpUMEHTAILHOM

Tonbko 0T 00beMa BBIOOPKH

OLOCHKHU CPCAHEIO 3HAUYCHUA

Tonpko or CKO ciryyaiiHON BEJTMYHHBI

(MaTeMaTu4yecKoro OXKUAAHNS)

He 3aBucut ot 00bema BHIOOpPKHU

CIIy4yallHO! BEJIMYHMHBI UCIIOJIb3YIOT
BBIOOPOYHOE CpeHee 3HAYCHNE
(cpennee apudmeTnyeckoe
MOCTIeIOBATEILHOCTH
HaOmonenuit). [lpu sTom paccesHue
OLICHKHU — €€ CpeIHee
KBaJIpaTUYECKOE OTKIIOHEHHE
(CKO) 3aBucur

[Iponoprumonansao CKO ciyuaiinoit
BEJIMUMHBI U 00PATHO MPOHOPIIHOHATIBEHO
KBaIpaTHOMY KOPHIO 13 00beMa BEIOOPKU

19 B npuemHuKke oOHapyKeHHs
NOJIE3HOTO CUTHAJIa Ha ()OHE IIyMa

YPOBHSI MOJIE3HOTO CUTHAJIA Ha BXOJIE
MIOPOTrOBOT0 YCTPOMCTBA

BCPOATHOCTDH COOBITHS - JIOXKHAS
TpEBOra 3aBUCUT OT

YPOBHS IlIyMa Ha BXOJI€ TOPOTOBOTO
YCTPOWCTBA

OtHomeHus MOIIHOCTH ITIOJIC3HOI'O
CHUT'HaJIa K MOOTHOCTH IIyMa

OTHOLIEHUS BEIIMYUHBI I10pora K
CpeaHEKBaAPAaTUYHOMY 3HAYCHUIO LIIYMa Ha BXOIE
IIOPOrOBOr0 YCTPOMCTBA

HYJICBBIM CPCIHUM
3HaAYCHUEM U ,[[I/ICHepCI/Ieﬁ

20 CurHan Ha BXOJIE - e N 1 N ,
npuemHmKa W/ 2) =1/ @x)"-0" [-exp| == 3 (v =5 (D) |= ()
y(t) =s(t;A)+n(t) s(t) - n k=
HoJse3Hsli curaai; N(t, ) - = .
rayCCOBCKHI W(y/A)=1/ [(27[)'\”2 o ]-exp o7 Z (s (&) =L,(1)
HEKOPPETUPOBAHHBIN [IYM C | 40n k=1

2. o
Oh, A - HEM3BECTHBIN

napameTp MOJIe3HOTO
curHana. Ha uartepsane
00paboTku oOpa3oBaHa
BBIOOpKA

W (¥, A) :1/[(2@'“’2 o™ ]-eXp —?;i(yf) =L,(4)

k=1
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y={yi;k=1..,N}

n3 N orcueroB
curama y(t, )=y, .

L, (1) =exp| ——

(-5 )

=~

SN
M=

YKaxuTe BbIpaXKeHUe s
(hyHKIIMM TPABIOTIOA00HS

14.1.2. Tembl OIPOCOB HA 3aHATHAX

Knaccudukanust curnaiaoB u coodmenuii. OyHKIuUsS paznuyus cUurHayioB. YacTOTHO-BpeMeHHast
KOppesIMOHHAsE (DYHKIMS Y3KOIIOJIOCHOTO PAJMOCHTHANIA U €€ CTPYKTypa. DYyHKIMS HEONpeIeIeHHOCTH
pajvocCuTHalla U CBSI3b €€ MapaMeTpoB C MapaMeTpaMmu pafuocurHana. [IpuHIMI HeonmpeneleHHOCTH.
[Tpumepsl GpyHKIINH HEOTIPENETCHHOCTH MIPOCTHIX U CIIOKHBIX UMITYIIbCHBIX CUTHAJIOB.

CranuoHapHasi TaycCOBCKasi cliydailHas mnoMmexa. benbiii mym. CraTMCTHYECKUE CBOMCTBA
orubaromieii u Gpa3bpl CMECH PETYIIIPHOTO CUTHAJIA U TayCCOBCKOW TIOMEXH.

OO6mass xapakTtepuctuka 3anad craructuueckoir teopun PTC. CornacoBaHHBINM JIMHEHHBIH
GWIBTP: UMIYIIbCHAS PEaKIHs W KOMIUIEKCHAs YaCcTOTHAs XapaKTEPHCTHKA COIIACOBAHHOTO (HIIBTPA;
(dbopma curHaia Ha BbIXOJIE M OTHOLICHHE YPOBHEH CHTHaja K IIyMY Ha BBIXO/I€ COTJIACOBAHHOTO (PUIIBTPA.
[TpuMepbl TOCTPOEHUSI COTIACOBAHHBIX (HIIBTPOB: (WIBTP UISI MPSIMOYTOJBHOTO PAAHOUMITYIbCA C
MPSIMOYTOJIBHOW OTruOaroIiel; s MPSMOYTOJbHOTO pPaguoOUMITYJbca € (ha30KOAOBON MaHUMYISIIHEH
(®KM), ¢punsTp a5 HaYKU KOTEPEHTHBIX PaJUOUMITYIIbCOB.

baiiecoBckasi TeOpusi CHHTE3a ONTUMAIBHOTO MPUEMHUKA - pa3IuuuTess (0OHAPYKUTENs) CUTHAIa
IIpY HAJIMYUU TOMEX: (PYHKILUS [TOTEPh; CPEIHUI OallecoB pUCK; OTHOLIEHHUE ITPaBIOIOA00MS.

CTpykTypa ONTHUMAIbHOTO MPUEMHHKA — pa3iuuuTeNs (OOHapYyKHUTeNs) NEeTePMUHUPOBAHHOTO
curHayia Ha ¢oHe Oeoro rayccoBa IIyma: KOPPESIHMOHHBINA MPUEMHHUK M MPHEMHHUK C COIIACOBAHHBIM
¢bunsTpoM. CTaTHCTUYECKHE XapaKTEPUCTUKA KaueCTBa PA3IUUCHUS U OOHAPYKEHHUSI.

14.1.3. Tembl 1OMAIIHUX 3aJaHUIH

YacroTHo-BpeMmeHHas koppensiuvonHas ¢yHkous (UBK®) y3komonocHoro paauocursana.
B3auMocBs3p  mapaMeTpoB  paaumocurHana W napameTpoB  ormbaromeit  UBK®.  dDynxius
HEOIpeEeIEHHOCTH U €€ CBOMCTBA. TUIIBI CUTHAJIOB C OOJIBIION Oa30H.

[TocraHoBKa 3aj7auM ONTUMAJIbLHOW JHHEHHON ¢uabTpauuu no kputeputo oTHomeHus C/II.
CornacoBaHHbli (GUIBTP, €ro cucTeMHble pyHKIKU. CBOICTBa cUrHaJIa Ha BBIXO/€ (UIIBTpA.

[TocraHOBKa 3a/aud CHHTE3a ONTHUMAJIBHOTO PA3NUYMUTENS 2-X CUTHAIOB Ha (poHE MOMEXH B
CTaTUCTUYECKOW Teopuu IpoBepku runore3. llonsatue cpenHero pucka. Pemaromee npasuio.
OtHomenue npasaononoous. CTpyKTypa ONTUMAIBHOTO Pa3IMYUTENs 2-X U3BECTHBIX CUTHAJIOB Ha (OHE
0€eJ10ro raycCoBCKOTro IIyMa. XapakTepUCTUKH KauecTBa MPUEMHUKa-Pa3TUYUTES.

IlocTaHOBKa 3a1aud CUHTE3a ONTUMAJIBLHOIO M3MEPUTENS HEU3BECTHOIO IapameTpa I0JIE3HOIO
curHasia Ha (hoHE MOMEXH B CTAaTUCTUYECKOM TEOpUU OLIEHOK. baililecoBckuii puck. AmnoctepuopHas
IUIOTHOCTH BEPOSITHOCTEH M THITBI ONTUMANBHBIX OlleHOK. DyHKIMs npasrononoous u MII oneHkw.

14.1.4. Bonnpocbl Ha CAMONIOATOTOBKY
YacroTHo-BpeMeHHasi koppensunoHHass ¢yHkuus (UBK®) y3konmonsocHoro paavocursana.
B3aumocBs3p  mapaMeTpoB  paaumocurHana W napameTpoB  ormbaromeit  UBK®.  Dynxims
HEONPEIeTICHHOCTH U €€ CBOMCTBA. THIIBI CUTHAJIOB C OOJIBION 0a30M.

[TocranoBka 3amaud ONTHUMAJIbHOW JMHEWHON QuiubTpauuun no kKputeputo otHomenus C/ILI.
CornacoBaHHBIN QUIBTP, €ro cucTeMHble (PyHKIMU. CBOWCTBA CUTHAJIA HA BBIXOJE (PUIIBTpA.

[TocraHOBKa 3a/laudl CHHTE3a ONTHUMAIBHOTO DPA3IUYMUTENS 2-X CHUTHAIOB Ha (poHE MOMEXH B
CTaTUCTUYECKOM Teopuu mpoBepku rumnore3. [lonstue cpeanero pucka. Pematomiee mnpaBuio.
OtHomenue npasaononoous. CTpyKTypa ONTUMAIBHOTO Pa3IMYUTENs 2-X U3BECTHBIX CUTHAJIOB Ha (OHE
0€eJ10ro raycCoBCKOTO IIyMa. XapakTepUCTUKH KauecTBa MPHUEMHHUKA-Pa3TUIUTES.

[TocTaHOBKa 3aa4ydl CHMHTE3a ONTUMAJIBHOIO HM3MEPHUTEN HEM3BECTHOTO IapaMeTpa IOJIE3HOTO
curHasia Ha (OHE NOMEXM B CTATUCTUYECKOM Teopuu OILeHOK. baiiecoBckuil puck. AmocrepuopHas
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IUIOTHOCTH BEPOSITHOCTEH M THITBI ONTUMANBHBIX OlleHOK. DyHKIus npasrononooust u MII oneHkw.

14.1.5. TeMmbl KOHTPOJBbHBIX PadoT
[TocTaHoBKa 3a7ayu ONTHMAJIBHOW JUHEHHOW ¢uibTpanuu mo kputepuro otHomeHus C/II1.
CornacoBanHbIi (MIBTP, ero cucTeMHble ¢yHkunu. CBoiicTBa curHana Ha Bbixoae GuiabTpa.CTpyKTypa
COIIAaCOBAaHHOTO (PUIIBTpa AJI1 OMUHOYHOTO paguoumiryiabca ¢ DKM.

ITocTaHOoBKa 3a7aund CHHTE3a ONTHMAJIBLHOTO PA3IUYMTENI 2-X CHUTHAJIOB Ha ()OHE IMOMEXH B
CTaTHUCTHUYECKOW Teopuu TmpoBepku runore3. llonstue cpennero pucka. Pemaromiee mnpasuio.
OtHomenue npaaononodus. CTpyKTypa ONTHMAIBHOTO Pa3IMUUTENS 2-X U3BECTHBIX CUTHAJIOB Ha (hoHE
0enoro TraycCOBCKOTO ITyMa. XapaKTCPUCTUKUA KadecTBa MPHEMHHKA-PA3TUYHUTENST 2-X CHTHAIOB C
moxaynsuuet BPSK.

14.1.6. Bonpocs! aud¢epeHIMPOBAHHOIO 3a4eTa
1. Craructuueckoe ONUCAaHHWE CMECH PEryIsIpHOTO CHUTHaja M TayCCOBCKOM Y3KOMOJOCHOM
ciydaitHoit momexu. CBolicTBa orubatromeii u (assl.
2. TlocTaHoBKa 3ajaud CUHTE3a JIMHCWHOTO ONTHMAJIBLHOTO MO Kpurepuro ortHomeHus C/II
¢bunbTpa 1718 ciiydasi peryIsipHOrO CUrHaia U 6enoro myma. XapakTepUCTUKH COTIaCOBAaHHOTO (QUIIBTpA.

1. Craructuueckoe omucanue ciaydaiiHoro curHana (pynkuuu). Ilepeuncnure u oObsICHHUTE
cofiepKaHKe TeX MOHATHI, KOTOPbIE UCIIOJIb3YIOTCS AJIsl CTATUCTUYECKOTO OIMCAHUSI.

2. OyHKUMA pa3nUUMsl JIBYX JE€TEPMUHUPOBAHHBIX PaJMOCHUTHAIOB IO HE JHEPreTHUYECKOMY
napamerpy (BpeMeHHasl 3aJlepyKKa, YaCTOTHBIA CIBHT). YaCTOTHO-BpEMEHHAs KOPPEISALUOHHAS (QYHKIUS
y3KOIIOJIOCHOTO paIiOCUTHala. B3anMocBs3b mapamMeTpoB 3TOi PYHKIHUU U TapaMeTpaMy paJiiOCUTHANA.

1. ®ynkuus HeonpeneneHHocty (PH) paguocuryana: cBoiicTBa M NPUHIUI HEONPEIEICHHOCTH B
paguonokanuu. B3aummocBase nmapamerpoB @H ¢ nmapamerpamu paauocursana. IIpocteie m ciioxHbIe
CUTHAJIBI.

2. TlocTtaHoBKa 3aJjauu ONTHUMAJILHOTO Pa3IMYEHUS JIByX JE€TEPMUHUPOBAHHBIX PaIMOCUTHAJIOB Ha
¢one Genoro rayccoBckoro uryma. MHTepnperanus pe3yiabrara pereHus.

1. OnTuManbHbIN OOHAPYKUTENb U3BECTHOTO PaIMOCUTHANA Ha (JOHE OENTOro rayCCOBCKOTO MIyMa:
KpUTEpUA  ONTHUMAJIBbHOCTH, CTPYKTypa OOHapyKWTENs, XapakTepUCTHUKH KadecTBa  pabOTHI.
OcmmorpaMMbl IPOIIECCOB B CTPYKTYPHOM cXeMe 0OHAPYKUTEIS.

2. CrarucTudeckue cBOMcTBa orudaromiei u (pa3bl CTAIIMOHAPHOTO Y3KOMOJIOCHOTO TayCCOBCKOTO

ryma.

1. [TocranoBKa 3374y CUHTE3a ONTUMAIBHOTO U3MEPUTENISI HEU3BECTHOTO MapaMeTpa CUTrHaja Ha
dbone momexu: OalleCOBCKUM TMOAXOMA: KPUTEPUU ONTHUMAIBLHOCTH M THUIBI OIEHOK. MakcuMaibHO
MPaBONO00HbBIE OLIEHKU MapaMmeTpa. [Ipumep OLEHKH MOCTOSIHHOTO HEM3BECTHOTO Mapamerpa Ha (oHe
0€eJ10ro rayccoBCKOro uryma.

2. Yto ectp pazpemtaromas cnocodHocts PJIC no nansHoctn? Kakue mapamerpsl paguocUrHaia
OIIPEAEISIOT MPEASTbHYIO BETHYHHY Pa3peIIaromeil CHoCOOHOCTH O TaTbHOCTH?

1. TunoBbIE CTPYKTYpbl MaKCUMaJIbHO-TIPABIONOO0HBIX H3MEpPHUTENe HEM3BECTHOTO MapamMeTpa
paguoCUTHAJIa Ha IPUMEPE U3MEPUTEN BPEMEHHOIO IIOJIOXKEHUS HMMITYIbCHOIO PpPaJuOCUTHAJIA.
[ToTeHnmanbHast TOYHOCTH OLIEHKH BPEMEHHOTO IOJIOKEHHUSI CUTHAJIA.

2. CornacoBaHHBIN (UIBTP: KPUTEPUNA ONTUMAIBHOCTH, CUCTEMHbIE XapaKTepUCTHKH (pUIIbTpa:
KOMIUIEKCHAsl YaCTOTHAs XapaKTePUCTUKA U UMIyIbCHas peaknuus. OCHMIorpaMMbl CUTHAJIOB HAa BXOJIE
U BBIXOJIE (pUIIBTpa [UIs CiIydasi MOJIE3HOTO CUTHAJA C TIPOCTOM U CIIOKHOM MOIYISIHEH.

1. Craructuueckue mapaMmeTpbl, ONPEACISIONINE CBOMCTBA OLIEHOK HEW3BECTHBIX IapaMeTpOB
CUT'HAJIOB TIPH HAJIMYNH ITOMEX.

2. 3agava OLEHKM HEW3BECTHOW HavaJbHOM (Da3bl peryisipHOrO pajvocurHaia Ha ¢oHe Oernoro
rayCCOBCKOTO IIyMa: cTpykrypa usmeputensi, CKO oueHku.
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14.2. TpeOoBaHUSs K OLIEHOYHBIM MaTePHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU

3A0POBbS U HHBAJIMAOB

I[JISI Ju; € OrpaHUYCHHBIMHU  BO3MOXHOCTAMU 3O0POBbSI W HHBAJIUAOB MNPCAYCMOTPCHBL
AOIIOJHHUTECIBHBIC OLICHOYHBIC MaTCpHralibl, ICPECUCHb KOTOPBIX YKa3aH B Ta6J'II/ILIC 14.
Ta6JIPILIa 14 — I[OHOJIHI/IT@JIBHBIC Marepuajibl OUCHUBAHUSA IJId JIUI[ C OrPaHUYCHHBIMU BO3MOXHOCTSIMU

300POBbA 1 HHBAJIMIOB

Kareropuu
00yJarommxcs

C HapyueHusaMu
cryxa

Buasl 1OIMOHUTEIILHBIX OLIEHOYHEBIX
MarepualoB

TecTbl, TUCEMEHHBIE CAMOCTOSATEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

@OpMBbI KOHTPOJIA U OLICHKH
pe3ysbTaTtoB 00y4eHus

[IpenMy111€CTBEHHO TUCbMEHHAs
IIPOBEpKa

C HapyueHusaMu
3peHus

C HapyleHUsIMU
OIIOPHO-
JIBUTaTEIbHOIO
anmnapara

CobecenoBaHue 110 BOIIPOCaM K 3a4ETY,
OIIPOC 10 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCbMCHHBIC
CaMOCTOSATENILHBIE Pa0OTHI, BOIIPOCHI K
3aueTy

[TpenmyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMYHIGCTBeHHO JUCTaHIITMOHHBIMU
MCTOJaMH

IIOKa3aHUsAM

C orpannuenusiMu o  TecTbl, TUCEMEHHBIE CAMOCTOATEIbHBIE
00IEMETUIIMHCKUM

pa6OTH, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI

[Ipenmy1iecTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSIHUS
00y4arolerocss Ha MOMEHT IIPOBEPKU

14.3. MeToauueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUL ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/I0B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJIOB IIPEIYyCMAaTPUBACTCS
nocTynHas popMa nperocTaBiIeHHs 3aJaHUH OLIEHOYHBIX CPEAICTB, & UMEHHO:

— B Ie4aTHoM (opme;

- B [Ie4aTHON (hopMe C YBETMUEHHBIM LIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTEHUS aCCUCTEHTOM 3a/laHusl BCIIyX;

- IPEeOCTaBIIEHUE 3aJaHHsI C UCIIOJIBb30BAaHUEM CypIOTIEpEBOIA.

JIluiaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJM/aM yBEJIMUYMBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [l Takmx OOydJarommxcsi NpeaycMaTpHUBaeTCs
nocTtynHas popMa npeocTaBIeHs OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HaOOp OTBETOB C UCMHOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBICHUE OTBETOB YCTHO.

[Mporienypa oueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JUI[ C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH
37I0POBbS M HMHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT IMpeocTaBleHne MHpopManuu B (opmax,
aIalTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBbS 1 BOCTIPUSATHS HH()OPMAIIHN:

JI1s1 JIMI ¢ HApYLIeHUSIMM 3PeHust:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHON (hopMe YBETUYEHHBIM MIPU(PTOM.

JI1s1 1M1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHo opme.

JIJ1s1 IM1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

[Tpyu HEOOXOOUMOCTH JUISl JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbSI U HHBAJIUI0B
Ipolelypa OLICHUBAHUS PE3YIbTaTOB 00yUEHHS MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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